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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpenereHus MoaXoJ0B K (OPMHPOBAHUIO COJAEpKaHUS Y4eOHOro IMpeaMeTra
«buosiorusn»  coctaBwiM: KoHUenTtyainpHble mnoioxenus DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB OOydeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX HENSIX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHEro
obmiero oOpazoBanus B Poccuiickoit ®Denepanu, a TakkKe TMOJOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUHU JKUBOM MPUPOABI U 00ECIEUSHUN
CYILIECTBOBAHMs YeJIOBeUeCKOro oodiiectBa. COrjgacHO Ha3BaHHBIM IMOJIOKEHUSM,
onpe/eseHbl OCHOBHBIE (DYHKIIMU MPOrPAMMBbI 110 OUOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MpEACTaBICHHWE O IMeax, 00 oOmei
cTparteruu OOy4YeHUs, BOCHUTAHHUS M PAa3BUTUS OOYYAIOIIUXCS CpEeICTBaMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfenaM ¢ TeMaMm,
PEKOMEHIyeEMYIO IOCJEeI0BATEeIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOTO
poIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B mporpamme mo OuonoruM TakKe YYUTBHIBAIOTCS TpeOOBAaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YYEOHBIX JEeUCTBUM OOy4YaromMXCSd IO OCBOCHMIO COJAEpKaHUA
OMOJIOrHYECKOro 00pa3oBaHMUsL.

B nporpamme no 6uosiorum (10-11 kmaccel, 6a30BbIH ypOBEHb) peain30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yY€HMM OWOJIoTMM, Ojaronapss 4eMy B HeW
IPOCMATPUBAETCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OPUEHTAINIA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIICHUS, TPEICTABICHUN O 3J0POBOM
obOpase XU3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIOIIeH MPUPOTHON Cpele.
[ToaToMy Hapsxy ¢ u3ydeHHEM OOIeOMOJIOrMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJB30BaHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 3314, B
TOM 4YHCle: TpO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUI 4YeslOBEKa, MEIMKO-
TeHEeTHYECKOTrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1[€JIeCO00pa3HOro TMOBEACHHUS B OKpYXalollled NpUPOAHOW Cpeae, aHaiu3a
BIIUSIHUAS XO3SUCTBEHHOW ACSATEIBHOCTA YEJIOBEKAa HAa COCTOSIHHE TMPUPOJHBIX WU
VCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHMUSI K MPUKIIATHOW HATIPABICHHOCTH
yueOHoro npenMera «buosiorus» mpoJuKTOBAHO HEOOXOJIMMOCTBIO 00ecreueHus



YCIIOBUH ISl pEIICHUs] OJJHOM M3 aKTyaJIbHBIX 3aJ1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KoTOopas mpennosiaraer (HOpMHpOBaHHE y  OOy4arommxcs
CIIOCOOHOCTH aalTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecrieunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  HpUpOAbI,  (HopMUpOBaHUS
(GYHKIMOHATBPHONW T'PaMOTHOCTH, HABBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K >KUBOU MPHUPOJE
U YEJIOBEKY.

Boubiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe [T PeIIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  cpegHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun obecreynBaeT ycaoBHs i (GOPMUPOBAHUS
UHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUHM C
NPEJCTAaBICHUSAMHU U3 IPYTUX YU4E€OHBIX IPEAMETOB, B YACTHOCTH, GUNKU, XUMHUU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYECHHM Y4eOHOro IMpeaMeTa
«buonorus» cocTaBUJIM OCHOBY J[UIS ONPEIEICHUS MOJAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJEp)KaHUsS, MPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaIOlUeCs] MOJKHBI OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSAIONMNE aJCKBATHOE IOBEICHUE
4eJIOBeKa B OKpY’KaloUIe MPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KHU3HU M TPaKTHUECKOW nesitenbHOCcTH. Oco0oe MecTo B STOW CHUCTEME 3HaHUii
3aHUMAIOT JIEMEHTBI COCPKAHUSI, KOTOPBIE CIyX,aT OCHOBOM 1Ji (pOPMUPOBAHUS
INPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[HEHHOCTHBIX  OPUEHTAIMSAX  JMYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTMYECKOr0 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHHs Y4eOHOro MaTepuayia B IpOrpamMme 10
OMOJIOTHMHM OCYIIECTBICHO C Y4E€TOM NPUOPUTETHOTO 3HAYEHMSI 3HAHUM 00
OTIIMYUTEILHBIX OCOOEHHOCTAX KMUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aliy U
IBOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npeameta «bruomorusy»
BBIJICJICHBI CJIEAYIOUINE cofepKaTeabHble TUHUU: «bronorus kak Hayka. MeTo bl
Hay4YHOro mno3HaHus», «Kmerka kak Ouonoruyeckas cucremay, «OpraHusMm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOToOOpas3ne OpPraHUuYecKOro MHUpPay,
«DBOJIOLUSA KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYLTUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4yarolUMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra MW MpUOOpETEeHHE yMEHMH
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEHICHUS] PA3IMYHbIX KU3HEHHBIX MPOOIIEM.

Joctuxenue 1enu u3ydeHus: yuyeOHoro npeamera «buosnorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIICAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMUCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHIIaX, CIyXKalIUuX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOH KapTUHE MHUpA, O
METOJIaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUHU, MHOI000pa3unu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3allMH, BBLAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAHHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYaIOIIMXCS TMO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalnW3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, UAEH M TOAXOJOB K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJIEHHE Yy oOOyvarommxcs oOmeld KyiabTyphl, (YHKIHOHAIBEHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHITH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IIpU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYaIOIIMXCS YMEHMH WIIIOCTPUPOBATh 3HAYEHHE
OMOJIOTHYECKUX 3HAHUM B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAHHUE YOEKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOIEHNS STUYECKUX
HOPM IpY MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAHUM;

OCO3HAHHE IEHHOCTHM OWOJOTMYECKHX 3HAHUW JJIi TOBBIMICHUS YPOBHS
9KOJIOTUYECKOMN KYIBTYpPHI, A1 ((OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU JJIsI
OLICHKH TIOCJIEICTBUN CBOEH AESITENLHOCTHU 10 OTHOILIECHUIO K OKPYKAIOIIeH cpeae,
COOCTBEHHOMY 3[I0pOBBIO, OOOCHOBaHHME W COOJIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oomero oOpaszoBanHusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTElbHBIM YYEOHBIM IMPEAMETOM, BXOASIIUM B
COCTaB IIPeIMETHOM 0051acTH «ECTECTBEHHO-HAYUHBIE TIPEAMETBDY.



Jlist m3ydenusi Onoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
oTBoauTCs 68 vacoB: B 10 kinacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPKXAHUME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U TPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo1pI TO3HAHUS KUBOM MPHUPOABI (HAOTIOACHHE, SKCIIEPUMEHT, OIMCAaHUE,
U3MepeHue, KiacCUpUKalMs, MOJEIMpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoHncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckass paboraNe 1. «Mcmonb3oBaHHE pa3IUYHBIX METOJOB IPHU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U UX OPraHM3aLMA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeAMET Uu3ydeHus: ononorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpPraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOICHOTUYECKHH ), OMOC(EPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH KU3HWY», «YPOBHU OpPraHHU3alluu
YKABOW MPUPOIBI».

Oo6opynoBanue: Mmojenb MoJiekyisl JJHK.

Tema 3. XumMHu4eCKHid COCTAB M CTPOCHHE KJIETKH.

XHAMHUYECKUIN COCTAaB KIETKA. XUMHUYECKHUE DBIJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BeEllecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3aMeHnMbIe M 3aMEHMMbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIEKYJbl (N€pBUYHAs, BTOpHUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoWcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.



®depmentsl — Owonormdyeckue Karanm3aTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OT1nuynst epMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapuibl - (caxaposa, JaKTO3a) U ToJucaxapuiibl  (Kpaxmall, TJIUKOIeH,
HesuTo03a). buonornueckue GyHKIUU YrIIeBOJIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yTIEBOA0B, OEJIKOB U JIMIUI0B KaK MCTOYHUKOB YHEPTHUU.

HykneunoBesie xkucnorel: JHK u PHK. Hykmeotnasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: crpoenue u GpyHKIINN.

[{utonorus — Hayka o kietke. KiietouHas teopust — mpuMep B3aUMOAECHUCTBHUS
ujel 1 paKkToB B HAYYHOM MO3HAHUH. MeTObl U3yUYeHUs KIIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmye MNpU3HAKH KIETOK:
3aMKHyTasi HapykHas MmMemOpana, monekyibsl JIHK kak renermyeckuil ammapar,
CUCTEeMa CHUHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuoruuyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJHWYUS PACTUTEIbHOM, >XKUBOTHOU U
IpUOHON KIIETKH.

[I0oBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbynkiuu. [InazmaTtnyeckas MmemOpana, e€ cBoiictBa U ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHble opraHounabl kieTku: JIIC, ammapar I'onbmxu,
Iu30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[IpoucxoxaeHnue MUTOXOHApWA W miacTua. Buasl muactua. HememOpanHbie
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sipa: siaepHas 000J104Ka,
KAapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jwuarpammsbl:  «PacrpeneneHne XUMHAYECKUX  DJIEMEHTOB B HEXHUBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOIEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIla XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHure MOJIeKYJIbl BOJIb», «brocuuTes 0enka», « CTpoeHue MOoJIeKyJibl OeKay,
«Ctpoenne pepmentay, «Hyxnennosrsie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpoeHue KUBOTHOU KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKI,
«CTpoeHue szipa KIEeTKn», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, OOOpYIOBaHUE I MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTopHblie U npakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTCHUI,
KUBOTHBIX W OaKTEepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
ONHCAHUE.

Tema 4. ’KuznenesTeJbHOCTL KJIETKH.

OOMeH BeliecTB, Wi MeTab0au3M. AcCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUJTISIIINSA (SHEPTETHUECKNT OOMEH) — JIBE CTOPOHBI E€IMHOTO IIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabonmu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbIit. Poibs dhepMeHTOB
B 0OMEHE BEIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®dotocunre3. CperoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAYeHUE (HOTOCHHTE3A IS )KU3HU
Ha 3emuie. Biausinue ycioBuii cpenibl Ha (QOTOCHUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEMOCUHTE3UpYIoNe OakTepuu. 3HaYECHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

DHepreTruecknii oOMeH B KJeTke. PaciierieHne BemiecTB, BBIACICHUE U
aKKyMYJIMPOBAaHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KuciopoaHoe OKHCIEHHE, WM KIETOYHOE
JIbIXaHUE. OxkucIuTeNnbHOE dbochopunmpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOTr0 OOMEHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanmuzanus renerndeckod mHOpMaMM B KiIeTKe. ['€HETHYECKH KOJ U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Otambl TpaHchsanuu. KoawpoBaHue aMWHOKHUCIOT. Ponbs pubocoMm B
OounocuHTe3e Oenka.

Hexknerounsle ¢hopmbl )Ku3HU — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKU3HEHHOIO LIHMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacTeHuid, >KMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CII/a.



OOpatHast ~ TpaHCKpuWIIUs, peBepraza u  uHTerpaza. lIpodumakrruka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemoHncTpanun:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunbel nutaHus», «Meradoausm», «MuUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xjoportacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u QpyHKITMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anunkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKNY, MOJeb cTpyKTyphl JITHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii 1IMKI, WM >KU3HEHHBIM 1MKA KieTku. MHtepdaza u MUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Permkanus — peakuuds MaTPpUUHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JlunouaHbIi W TalUIOMIHBIA ~ XPOMOCOMHBIE — HAOOpBI.  XPOMATHIBI.
[{uTosiOrMUEeCKHE OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUIYAIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue knetkn — muto3. Craauu murtosza. IIpoueccsl, npoucxonsimme Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrMYECKU CMBIC MUTO3A.

[Tporpammupyemast rubGessb KJISTKA — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: OecIioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAIBOE, II0YKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VcKyccTBeHHOE KIIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUN.

[TooBOE pa3MHOKEHHE, €TO OTIUIHS OT OECIIOJIOTO.

Meiio3. Craguu Mmeito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUH CMBICT H
3Ha4YeHUE Meno3a.

["ameToreHes — mporecc 0OOpa3oBaHUs TMOJOBBIX KJIETOK Yy IKHUBOTHBIX.
[TomoBeIe Kene3bl: CeMEHHHKH U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CIepMaTOoreHe3 M OBOIEHES.
OCcoOEHHOCTH CTPOCHHS SAMIIEKIETOK U crnepMaro3ouaoB. OIuio0TBOpEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHUOHANIBHOE  Pa3BUTHE
(amOpuorenes). Jrarbl SMOPHUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuonanbHOe pazButhe. TUIIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHS: TMpsMoOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPTaHU3MOB, (PAKTOPBI, CIIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOJCTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOKEHHE
pactenuit», «Jlenenue xkneTku OakTtepui»y, «CTpOeHHE TIOJOBBIX KIIETOK»,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukny, «Permmukamus JJHK», «Mutos»,
«Meiio3», «lIpsamoe n HenpsMoe pa3BUTHEY, «l'aMEeTOreHe3 y MIICKOIUTAIOIMIMNX U
4yeJnoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opynoBaHue: MUKPOCKOIIL, MUKpOIpenapaThbl «CnepmMaTo30H/1bl
MJICKOIIMTAIOILErO», «SIHIIeKIeTKa MIIEKONUTamero», «Kapnoknnes B Kierkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKu», MOJAEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MuTO3a B KIIETKaX KOHYHKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlaGoparopHass pabora Ne 4. «M3ydyeHue cTpOeHUs IOJOBBIX KIETOK Ha
TFOTOBBIX MHUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[IpeameT u 3amauu reHeTUKU. VicTopust pa3BUTHSA 'eHETUKU. Poiib nuronorun
U 3MOpHOJIOTMM B CTAHOBJIEHWU T'€HETUKU. BKilaj pocCHHMCKMX U 3apyOeKHBIX
y4€HbIX B pa3BUTHE TE€HETUKU. MeToAbpl TEeHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHETUYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIOJIb3yEMasl B CXEMax CKPEIIMBAaHUM.

3aKOHOMEPHOCTHU HACJIEAOBAHUS NPU3HAKOB, YCTAHOBIICHHBIE I'. Mennenem.
MoHoruOpuaHoe CKpelMBaHHE. 3aKOH €IMHOO0Opa3ust THUOPHUIIOB NEPBOIO
nokosieHus. IlpaBwiio JOMHHMpOBaHMS. 3aKOH pACUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [logHOE 1 HEMOTHOE TOMUHUPOBAHHUE.

JurubpugHoe  CKpellMBaHHE. 3aKOH  HE3aBHUCHUMOIO  HAclIeOBaHUS
npu3HakoB.  L{uToreHeTnueckue  OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanu3upyroniee ckpemuBanne. Mcnonp30Banne aHAIM3UPYIOIIETO CKPEIIMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerieHHoe HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEI0BaHMIO TeHOB. HapylieHne cuemieHns reHoB B pe3yJibTare
KPOCCHHI'OBEpA.

XpOMOCOMHas1 TEOPHsI HACJIEACTBEHHOCTH. | 'eHeTHYeCKne KapThl.



['eHernka mosa. XpoOMOCOMHOE OMNpPEAETICHUE MOoJa. AYyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnepoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MmeHunBOCTh. BHJibl K3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACJIC/ICTBECHHAS.
Poinb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MO (PUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN sl ¥ BapHallMOHHAS KpUBasi.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAM(MUKAIIMOHHONW U3MEHYHNBOCTH.

HacnenacTtBenHas, WM TEeHOTHIHYECKas, H3MEHUYMBOCTb. KoMOMHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOMHATHUBHOMU
W3MEHUYMBOCTUA. MyTarmoHHasi K3MEeHIUBOCTh. Kimaccudukamus MyTamnuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacTOTa U MPUYHHBI MyTaluid. MyTareHHble (aKkTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HaclieACTBeHHOM n3MenunBoctu H. 1. BaBuiiosa.

BHesiaepHasa HacIeCTBEHHOCTh U U3MEHUUBOCTb.

['enetuka uyenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOJbl T€HETUKH
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOTCHETHUCCKUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHUE TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBenHsie 3a00JieBaHUS YEJIOBEKA: TI'CHHEBIC OOJIC3HH,
OOJE3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u TreHeparthBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUMIBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PHIAKTUKHU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
TCHETUKH B MIPEJOTBPAICHUH U JICYCHUN T€HETUUECKUX 3a00JIeBaHU YeIoBeKa.

JdemoHncTpanun:

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

Tabmuet © cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
UTOI€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUS W €ro LUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpEIIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMOIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJOBEKa», «l'eHeTwka mona», «3aKOHOMEPHOCTH HACJICIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapuoTumbel dYeloBeKa UM KUBOTHBIX», «Buael
U3MEHUYHMBOCTHY», «MoaudukanroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTaliMoHHas: K3MEHYHUBOCThHY.

O6opynoBaHue: MoJieNu-anmuiuKauu «MOHOTUOpUIHOE CKpEelIuBaHHUE,
«HenonHoe nmoMuHHMpoBaHuEe», «JuruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MHuKpompemnapar «Jlpo3zoduna» (Hopma, MyTauuu
(GhOopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCeBHOI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 5. «3ydeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yueHne MoaupUKAITMOHHOW N3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(puibl Ha TOTOBBIX
MHUKPOIIPENApaATAX ).

[Ipaktuueckass pabora Ne 2. «CocraBieHHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOUECC. 3apOKICHHUE CEJNEKUUH U JIOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax MPOUCXOXKJICHUS U MHOTroo0pasus
KYJIbTYPHBIX pacTeHUH. LIEHTpbl MPOUCXOXKACHHUS JOMAIIHHUX >KUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInMu. MaccoBbIii M MHIUBUIYaJbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHW M KUBOTHBIX. OIlleHKa 3KcTepbepa. biM3kopoACTBEHHOE
ckpeuuBanue — HUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnmu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHas rtulpunmzauus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHHE TOJMIUIOUIOB. JIOCTMIKEHMSI CENEKUMU pAacCTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHONOTUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3nanusa pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbie KynabTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHHUE PACTEHHM.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKkoJioruueckue W dthyeckue  npobiembl. MO —  reHeruyecku
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHoB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOMCXOXKACHUS W MHOTr000pasus
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHui», «Otnanéanas rudpunuzanus», «Padboter akanemuka M. @. MBanosay,
«Ilomumnonausy, «OObEeKTHl OunoTexHonorun», «KiaeTouyHwle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJI0OB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.



JlabopaTopHblie U npakTHYecKHe padoThI:

OKckypcHusi«OCHOBHBIE METOABI W JOCTHXKEHMSI CEJIEKUMU PAcTeHUl |
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTOpuUIo
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlKM BO3HUKHOBEHHUS 3BOJIIOLMOHHOM TEOPUU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BOJIIOIMOHHONW TEOPUM HA PA3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTOSOrMYECKHE: IOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B TMaJICOHTOJOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3iuuus SMOPUOHOB pa3HbIX BUJIOB
MO3BOHOUYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIApHO-OMOXUMUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpPraHU3MOB.

OomonnoHHas teopus Y. [apBuna. IlpeanochUlKM BO3HUKHOBEHHS
JapBuHU3Ma. JIBHKylIMe CWJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT WU3MEHUYUBOCTD,
O60opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBINM OTOOD).

Cunrernueckas Teopus 3BotoIuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxpossomtonus. [Tomynsnus Kak eqUHULA BUAA U YBOJIOLHH.

JBuxymire cuibl ((hakTopbl) SBONIONUHM BHIOB B IpUpoJie. MyTallMOHHBIHI
OpOLECC W KOMOMHATHBHAs W3MEHUYMBOCTH. llomMynsnnoHHBIE BOJHBI U Apeid
reHoB. M301us 1 MUTpanus.

EcrectBennbiii oTOOp — HampaBisoommi  (akTtop 3BOMOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tprcnoco0aeHHOCT, OpPraHU3MOB KakK pe3ynbTaT 3Bodonuu. [Ipumepsr
IPUCIIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALIUH.

Bunx wu BumooOpazoBanme. Kpurepuu Buga. OcHOBHble  (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakposBomonusi.  PopMbl  3BOJIOUMU:  QuieTHYECKas, JAUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIONUY.

[TpoucxoxieHne OT HecleUHAIM3UPOBAHHBIX NpenkoB. lIporpeccupyronias
crienranu3anvs. AganTuBHas paauanus.

JdemoHncTpanuu:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuip! u cxemsl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emiiey, «3apoablu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpsOBI 32
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo06pa3ue COpTOB pacTeHHII»,
«MHorooOpa3ue  mopon  KuBOTHBIX»,  «[lomymsumuwm»,  «MyTamnuonHas
U3MEHYUBOCTB», «Apomopdo3sny, «Mnumoananramum», «OOmas nereHepanus»,
«/IBmkymune cuibl 3Bosronum», «Kapra-cxema wapuipyrta nytemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOI€HHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OOPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
HA0Op IUIOAOB M ceMsH, Koiuiekuus «lIpumepbl 3aluTHBIX MPHUCIOCOOJICHHUM Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOEI]b
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Kowiekuus «DopMbl COXPaHHOCTH
WCKOIAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammmukanus «llepekpéct
XpOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtne
JATYUIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.ie.

JlonaydHble IpEACTABICHHMS O 3apOKACHUM >KM3HHA. HayuHble Trunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMUYecKas
HBOMIOIMSL. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEepUMEHTAIIBHOE MMOATBEPKICHUE XUMUYECKOM 3BOIOMU. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'nnoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IIPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3zHu Ha 3emie mo spam u nepuojgam. Kartapxeil. Apxelckas u
nporepo3oiickas dpbl. [laneosoiickas spa U €€ mNEpUOABl: KEMOPHICKHUIA,
OPAOBUKCKUU, CHITYPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHHM.

Me3o3olickas 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickags »3pa W €€ mNepuoibl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPOIIOTEHOBBIN.



XapakTepucTUKa KJIMMaTa U T€OJOTHYECKUX MporeccoB. OCHOBHBIE 3Tallbl
DBOJIFOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuil u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTPaKEHUE HBONMOUUHA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIIOJIOTUS KaK HayKa. Pa3BuTue npeacTaBlieHuil o
MPOUCXOXKJICHUHM 4YeloBeka. MeTroabsl u3ydyeHus anTpornorene3a. CxojcTBa u
pa3IMyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuiabl  ((pakTopsl) — aHTPOIOreHe3a. Hacnencreennas
U3MEHUYMBOCTb UM €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIICHUE, PEYb.

OCHOBHBIE CTAIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbii, YenoBek mnpsaMoxonsuuyi, YenoBek HEaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku uCKoIaeMblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

YenoBeueckre packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONCOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHnckasi).  UepTsl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EJIMHCTBO 4YEIIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mwmiep, I'. FOpu, 4.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHne CoyiHEUHOM cucTtembl», «Pa3BuTne
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHCTEMa OpPraHUYECKOTrO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3psin», «OCHOBHbIE MecTa MaJCOHTOJOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moaun», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachl».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAaHBOHIIA), CJICTIKK WJIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MEepBOOBITHOTO YeJOBEKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebna), TeOXpoHOJOTHMYecKass Tabnuma, Koiulekuus «Dopmbr
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

[Tpaktuueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PacTeHUN U
YKABOTHBIX B KOJUJICKIUSX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3sMbl M OKpPYKaOUIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayd U pa3/ielibl IKOJIOTuU. MeToIbl SKOJIOTUYECKHUX
UCCJIeI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YyIIHAs, MMOYBEHHAS,
BHYTPHUOpPraHU3MEHHas!.

Oxonornueckue (axkropel. Knaccudukanus skxonorudeckux (HakTOpOB:
abnoTtuyeckue, OWOTHUYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucniocoGnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunrel OMOTHYECKUX B3aMOICHCTBUU:
KOHKYPEHILIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOJACUCTBUN Ui CYIIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKH mnonysanuu. (OCHOBHbIE TOKa3aTenu
HOMYJISLUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTBH, MPHUPOCT,
murpanus. JJnHaMuka YMCI€HHOCTH TOMYJISINU U €€ PeryJsiiusl.

JdemoHncTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabmuubl u cxemsl: kapta «IIpupogubie 30Hb1 3emany, «Cpeabl oOUTaHUS
opranu3moB», «®Poronepuoansm», «llomymsmuny, «3aKOHOMEPHOCTH poOCTa
YUCIIEHHOCTU MOMYJISINHU UHPY30puH-TyPenbku», «[luieBsie nemnm».

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTCHUM M3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padbota Ne 2. «Iloacué€T MIOTHOCTH MOMYJSALUNA pa3HbIX BUIOB
pacTEeHU.

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CHCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momuHantsel. CBsizu B
OHOILIEHO3E.

DkoJyioruueckrue cuctembl (dkocuctembl). IloHstne 00 »3KocucTemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUU B HKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENIM SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKUE
nupamMujibl:  MPOIYKLIMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCUCTEMa XBOIHOIO
WA LIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTrE€HHBbIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanackoro o 6uocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJ100aJIbHOM JKOCHCTeMBbl. JlMHaMHueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHHs B Onocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIEMBI.

CocymiecTBoBaHME IPUPOJIBI u YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pecypcaMd UM MX HUCHOdb30BaHue. JloCTHKeHus
OMOJIOTHUHU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpl u cxemsl: «Ilumessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBay, «llenu nuTtanusy, «IKoJOTHYECKAas TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrOo  Jeca», «buonenos BomoéMa», «ArpoueHos», «lIpumepHsbie
AHTPONIOTEHHBIC  BO3JEUCTBHS Ha  IpUpony», «BaxxHeHMIIMe HMCTOYHHUKHU
3arpsiI3HEHUST BO3[yXa U TPYHTOBBIX BOI», «[louBa — BakHeWIas COCTaBIAIOIIAs
ouocheprr», «DakTopsl Aerpaganuu mnousy», «llapHukoBeiil a3 dext», «DakTopbl
paIrMoaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3kpaH Ouocdepb»,
«KpyroBopot yrinepona B Ouocdepe», «kKpyroopot a3ora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHbsle OMOLIEHO3b», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KoJIEeKIMH «buorieHo3y, «Bpeaurenu BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYyp», TrepOdapuu W KOJUIGKIUMHM PACTEHUH U
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BUJA,



Kpacnas kuura Poccuiickoit @enepanuu, H300paKE€HUS OXpaHIEMBIX BHUIOB
PacCTEeHUN U )KUBOTHBIX.



[VDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYYAalONUMHUCA TPOTPaMM  CpPEIHEro  OOIIero  0Opa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JAMYHOCTHBIX pe3yJIbTATOB OCBOEHHUs mpeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONIUMUCS POCCUNUCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPE/CNICHUI0, HajJu4yhe MOTUBAIMM K  OOY4YEHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKJIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOIO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYLUIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTDH KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE PE3yNbTATBI OCBOEHUS NpeaMeTra «bHOOrus JOCTUTarTCS B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMM, NMPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMHU
MOBEJACHUSI U CIOCOOCTBYIOT MPOIIECCAM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUs, pPAa3BUTHUSI BHYTPEHHEW TMO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY WU IIPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HACIEAUI0 U
TpagulKsM MHOTOHAallMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, Npupoae U
OKPYKaroUIEH cpele.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO Tmipeamera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YyJarONuXCsl pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITA W OMbBITA JAESATEIBHOCTH B IMPOLECCE PEANM3ANNU OCHOBHBIX HAIIPABICHUMN
BOCHIUTATEIILHON JEATEIIHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHcKoro BOCIMTAHUS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOMIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA U IPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH MpPHU CO3JaHUU
y4eOHBIX NMPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHSTH €€;

YMEHUE YUYUTHIBATH B CBOUX JECUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIIMOHEHTOB TNpHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

c(hOopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WUJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Pomgunoii, ropmoct 3a cBOM Kpau, CBOWO PoauHy, CBOM A3BIK U KYJBTYPY,
MIPOLLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACJIEAUIO0 U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHUCKHX YUY€HBIX B CTAHOBJICEHHUE U
pa3BUTHE OHWOJOTUU, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEUHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaponoB Poccuu;

4) 3¢cTeTU4eCKOr0o BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYA, OOIIECCTBEHHBIX OTHOIICHUI;



MOHMMAHUE YMOIMOHATBLHOTO BO3/ICICTBHUSI )KMBOM MIPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3I0POBbS U
IMOIMOHAJIBHOTO 0JIATONOyYHs:

NMOHMMAHUE W peanu3amusi 310pOBOrOo u Oe3omacHoro oOpasza >KH3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHJI U HOPM,
cOaIaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusndeckas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHUMAHUE I[EHHOCTH TPABWI WHIUBUAYAJIbHOTO ¥  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOIINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KypEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW W COLUAIBHOM
HaIPaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSATH TAKYIO I€SITEIbHOCTD;

WHTEPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U peasn30BBIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIaHBI,

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKU I€JIECO00pa3HOE OTHONIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMS TOCTYIKOB W OIIGHKM WX BO3MOXHBIX TIOCJICACTBUM NSt
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TyTed ux
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TPU PEIICHUH TpoO0IeM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOOIOIL30BaHNEeM  (COONIOZICHNE  TpaBWUJI  TOBEACHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B HSKOCHUCTEMAaxX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphl);



AKTUBHOE  HEMNPUITHUE JEUCTBUM, NPUHOCAIIMX BPEHd  OKpPYXKaroueu
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HUX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTUYECKOM KYJIBTYpHI,
OIIBITA NEATEIBbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKOMN IESATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHUE creuu@uK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEJCTaBICHUS 00 OKPYXAaloIleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YEJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUU IpodseM
COXpaHEHUs IIPUPOJHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OMOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBI  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTEH BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieueHHst  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJIOIMUYECKMX 3HAHUH B LEJAX
NOBBILIEHUS] OO0IIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (DyHKUMOHAIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3YYCHUH OUOJIOTHH;

IIOHMMAHUE CYHIHOCTHM METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHWs MJi1 aHalu3a H
OOBSICHEHUS SBJICHUI OKPYKAIOLIETO MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4HbIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIBIO ITOIYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OWMOJIOTMUYECKUE 3HAHUS Ui
pelIeHns IPOOJIEM B PEANIbHBIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HaHUE ILCHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY IOJyYE€HHIO HOBBIX 3HAaHUN IO OHOJOTUH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MerarnpeameTHbie pe3yJbTaThl OCBOEHHUSI ydeOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHaAyYHbIe MOHSITUS, OTPAXKAIOIINe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHUE, MPOILIeCC,
cucTeMa, HayudHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HAONIOJEHHWE, U3MEpPEHHe,  OJKCIEPUMEHT U  JAPYTuXx),
yHHUBEpCaJbHble Yy4eOHbIE JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

peryJsTUBHBIC), obecrieynBaroIIne dhopMupoBaHue (yHKITMOHATTLHON
TPaMOTHOCTH ¥ COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIOCOOHOCTH
oOyJaromuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIEC,

MHUPOBO33PEHUYECKUE 3HAHWS W  YHUBEpPCaJdbHbIC y4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHON U COLUAIIBHOW MPAKTHUKE.

MeranpeaMeTHbIe pe3ysibTaThl OCBOCHHUS IMPOTPAMMBI CPEIHETr0 O0OIIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMHU
NeHCTBUSIMMU:

1)0a30Bble JIOrHYecKue AeHCTBUSA:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MNpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIILICHHS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaimu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJEIATh WX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM ),

ONpPEACIISITh 1M JCATECIbHOCTH, 3ajJiaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AESATEILHOCTU C ITOCTABIICHHBIMU 1EJISIMU;

WCITOJIH30BaTh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAaKTOB U SIBICHUMN
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/IC/IbHbIC CpencTBa TSt MPECTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YYETOM aHaIN3a MMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M BBINOJHATH PabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX POOIIEM.

2)0a30BbIe HCCJIE0BATEIbCKHE NeliCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHOU JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY IMIOMCKY METOJIOB PEIIECHUS MPAKTHUECKUX 3324, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pa3iHyHble BUABl JEATEIBHOCTH MO TOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalnH, MPeoOPa30BaHUIO M TNPHUMEHEHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCJIE MIPH CO3JaHUH YUEOHBIX U COLMATbHBIX IPOEKTOB;

(dopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIaMH;

CTaBuUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pELIeHHs, HAaXOAWTb ApTyMEHThI AJs JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE€ PpELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSX;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK IEPEeHOCca CPEACTB M CIOCOOOB
JENUCTBUS B MPOGECCHOHATBHYIO CPEy;

yYMETh IEPEHOCUTh 3HAHWSA B IMO3HABATEJIBHYI0O M IPAKTHYECKYIO 00JacTH
KHU3HENIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC MU, NpeiaraTh OPUTHHAJIbHBIE MOJIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ naopmanuei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEeKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEeparype, OWOJIOTMYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



nH(OPMAITUIO PA3INYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHNBOCTH;

bopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3JIMYHBIC METOJBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTh OMBIT KCIOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIh30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  (GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CXeMbl, TpauKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAYYHBIM S3bIK B KayecTBe CpeACTBa mpu pabdoTe ¢
OHONOrnyeckod HHPOpMALME: MPUMEHATh XUMHYECKUEe, (QU3nyecKkue u
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HABaHWS W 3amUTHl  WH()OpMmaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1)o61menne:

OCYIIECTBISITh KOMMYHHUKAITUHU BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM MO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJIHEHUS TMpe/iaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIMH JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJICUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHaA JeSITeILHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUU OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOECHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0Tr0 WieHa KOJIJICKTUBA;



IIPUHAMAThb LEIM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JNOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacnpenenartb poid ¢ y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATh HJIEH C TO3MLHUHA HOBW3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBjaeHre YHUBEPCAIbHBIMH PeryJsaTUBHBIMU ACHCTBUAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABJICHHUS NpoOJIeM U HX
pelIeHus B )KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
po0semMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U JKM3HECHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO  COCTaBJSATh IUIAH pPEIICHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MIPEATNIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHUI;

JieNiaTh OCO3HAHHBINA BBHIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYyIULUU B
pa3HbBIX O0JaCTAX 3HAHWM, TMOCTOSHHO TOBBIIIATh CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJa/JeTh  HABBIKAMU  [IO3HABAaTEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedJIeKCUU JI OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLIEHMBAaTh PUCKHM U CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

3)npunsitue cedst U APYrux:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3€ pPe3yJbTaToB
NEeATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYIOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3yabTaThl OocBoeHus nporpaMMmbl COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeameta «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIIPETALIMH U
IpeoOpa30BaHNIO 3HAHUM, BUbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HaHUS U
IPUMEHEHUIO 3HAHUI B Pa3jMuYHbIX y4E€OHBIX CUTYyalUsX, a TaKXKE B PEaJIbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMeTHble
pe3yabTaThl IPEICTaBICHBI 110 TOJaM 00yUYEeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
KJjlacce JI0JKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTECTBEHHO-
HAYyYHOM KapTUHBI MUPA M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHUX U
3apyOeXKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUM, (PYHKIIMOHAIHHON
I'PaMOTHOCTH 4Y€JIOBEKa JUIsl pEIIEHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUECKUX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB U NPEBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsiiys), YpOBHEBAs OpPTaHU3ALUS JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHNE (PETIPOIYKIHS ), HACIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHasg JIOTMa MOJIEKYJISIpHON Ouosoruu), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensite rpaHULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOIAMHU HAYYHOT'O MO3HAHUS B OMOJIOTUHU: HAOIIOICHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBJICHHM, OpraHU3alMs U TPOBEACHHE
OMOJIOTHUECKOTO  OKCIIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJTYYECHHbIX



pe3yJabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB U IIPEBPALIEHUS 3HEPIUU B KIETKe, (pOTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYecKoro oOMEeHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PpA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHSAThH IOJIyYE€HHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHMM, JJI NPUHATUSA NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30I1acCHOCTH CBOEro 3/I0pOBbSI U 30POBbS
OKPY’KAIOIIMX JIFOCH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
IPUPOJIHON cpese, MOHMMAHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui  PalUOHAJIbHOIO
IPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIHOE CKPEIIMBAHME, CLEIJICHHOE HAacJeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs AJIs MpeICcKa3aHUsl HAcJlIeJOBaHMs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHBIE M MpaKTUYECKHEe pPadOThI, COOIIOIATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALHIO
OMOJIOTMUYECKOTO  COJEP)KAHMS, BKJIIOYAIOIIYI0 IICEBJIOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MACCOBOM MH(OpMaLMK, HAYYHO-IIOIMYJISIPHbIE
MaTepuasbl), STUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCBMEHHBIE M YCTHbIE COOOLIEHMUS,
0000111251 OMOJIOTMUYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN arnmnapar OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAHHUS E€CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE OHOJOTUM, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIIEHUs dKU3HEHHBIX 3aj1ay;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMYECKHX TEPMHUHOB M IOHSITHIA:
BUJ, TIONYJIALNS, T€HO(OHM, 3BOIIOLUS, ABMXKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, MPOJYLEHTbI, KOHCYMEHTBHI, PpEOYLEHThl, LeNu MUTAHUA,
AKOJIOTHYECKas MMpamMua, OMoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsS DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoiactBa K. M. Bbopa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OWMOJIOTUN: HAOIIOACHHUE U
ONMCAaHUE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHM, OpPraHMU3AlMs W TIPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEAYyEMbIMU BEIUYMHAMH, OOBSICHEHHE IMOJyUYECHHBIX
pe3yJabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICIATh CYIIECTBCHHBIE MPU3HAKH CTPOCHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TPOIYLEHTOB, KOHCYMEHTOB, PEAYLECHTOB,
OMOreoIeHO30B W 3KOCHUCTEM, OCOOEHHOCTH TPOIIECCOB: HACIEICTBEHHON
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIICCTB M TIOTOKAa DHEPIMH B JKOCHCTEMAaxX, aHTPOINOTEHHBIX HM3MEHCHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KPYyroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJIyYCHHbIC 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3I0POBbsI U 3I0POBBS
OKPY’KAIOIIMX JIFOACH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY>KaroIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PallMOHAIBHOTO TIPUPOIOTIOH30BAHHS,

YMEHHE pelaTh dJeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MEPEHOCa BEILIECTB U IHEPTUU B IKOCHUCTEMAX (LIEMU MUTAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpPaKTUYECKHE pPaOOTHI, COOIIOIAThH
npaBuiia pu padoTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KaHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-IOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTb  TIJOOalIbHBIE  SKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast OMOIOTHUYECKYI0 MHPOPMAIUIO U3 HECKOJBKHX MUCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN arnmnapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (pp )
NporpamMmbIl Bcero o0pa3oBarTe/ibHbIE
padoThI padoTsbI
pecypchl
but6mmoreka [IOK
1 b 2 .
HOJIOTII K HayKa 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI I UX OpraHu3aIus 1 buGnnorexa [IOK
P I https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOECHHE KIIETKHA 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
4 IKH3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOkeHNE 1 MTHANBUAYATIbHOE Pa3BUTHE 5 1 bubmmoreka [JOK
OPTaHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTh U UBMEHUMBOCTh 2 15 bubnuotexa [JOK
OPTraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 but6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HaumMmeHoBaHHe pa3aeiioB U TeM uudpoBbie
Ne i/l P Konrpoabnsie IIpakTuueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
but6mmoreka [IOK
! IBOMOKOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HnKHOBEHUE U pa3BUTHE KU3HH HA 9 0.5 bu6nuoreka [JOK
3emite ) https://m.edsoo.ru/7f41cc74
3 Opra"uusMel 4 OK aroas cpena 5 1 bubmmorexa LOK
p Py Karotl pe https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo011ecTBa 1 DKOIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f41ccT4
but6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 2.5




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
1|

Tema ypoka

KoanuecTBOo 4acoB

Bcer KonTpoabHbI
0 e padoThI

IIpakTHYeckn
e padoThbl

JlaTa
HU3yYeHH
s

JJIeKTPOHHBbIE HU(pPOBHIE 00pa3oBaTebHbIE
pecypcsl

Buonorus B
CUCTEME HayK

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
2a

MeToabl mO3HaHUSI
JKABOU ITPUPOJBL.
[IpakTnueckas
pabora Ne 1
«Hcnonp30Banmue
Pa3IMYHBIX
METOJIOB NPHU
W3y4YECHUU
OHOJIOrHYECKUX
00BEKTOBY

0.5

bu6mmoteka IIOK https://m.eds0o.ru/863¢6122

buonornueckue
CHCTEMBI,
MPOIIECCHI U UX
H3y4eHue

bu6mmoteka LIOK https://m.edsoo.ru/863e¢6564

XUMHUYECKHUH
COCTaB KJICTKHU.
Bonau
MHHEpPAIbHBIE COJIA

bu6mmoteka IIOK https://m.edsoo.ru/863e674¢

benku. CocraB u
CTpOeHHUE OEIKOB

bubmuoreka [{OK https://m.edsoo.ru/863e6b72




DepMeHTBI —
OHOJIOTHYeCcKHe
KaTaJn3aTophl.
JlaGopaTtopHas
paborta Ne 1
«3yueHue
KaTaJIUTUYECKOU
aKTUBHOCTH
¢bepmeHTOB (Ha
puMepe aMHIIa3bl
WJTU KaTajiasbl)»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e6b72

VYTIIeBOIEL.
JInon el

bubnmoreka [{OK https://m.edsoo.ru/863¢6870

Hyknennoseie
KUCI0Thl. ATD

bu6mmoteka [IOK https://m.edsoo.ru/863e6d5¢c

Hcrtopust u meToast
W3YyYEHUS KIETKU.
Knerounas Teopus

bu6nmmoteka IIOK https://m.eds00.ru/863¢6¢88

10

Kierka xak
LEJIOCTHAS KUBas
cucTeMa

11

Crpoenue
3YKApUOTUYECKON
KIICTKHU.
Jlaboparopuast
pabota Ne 2
«3yuenue
CTPOCHHUSI KJIETOK
pacTeHui,

0.5

bu6mmoreka [IOK
https://m.edso00.ru/863e6ff0https://m.edso0.ru/863e716
c




JKUBOTHBIX, IPUOOB
1 OakTepuil o
MHKPOCKOIIOM Ha
TOTOBBIX
MHKpOTIpernapaTax
U MX OIUCAHUE»

12

OOMEH BEIECTB
i MeTaboIn3M

bu6mmoteka IIOK https://m.edsoo.ru/863e766¢

13

doTtocuHTeE3.
XEeMOCUHTES

bubnmoreka [{OK https://m.edsoo.ru/863¢7¢98

14

DHEPreTU4eCKuil
oOMeH

bu6mmoreka IIOK https://m.edsoo.ru/863e7aae

15

JKU3HEeHHEIN UK
KieTku. [lenenue
KJIeTKH. MuTO3.
JlaGopaTtopHas
paborta Ne 3
«Habnroaenne
MHTO3a B KJICTKaX
KOHYHKa KOpeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863¢7dc4

16

Brocunres Oenka.
Peaknus
MaTPUYHOTO
CHUHTE3a

bubnmoreka [{OK https://m.edsoo.ru/863¢796¢

17

Tpancoauus —
ounocuHTE3 OeNKa

bubnmoreka [{OK https://m.edsoo.ru/863¢796¢

18

Hexnerounrnie

bu6mmoreka LIOK https://m.edsoo.ru/863e7540




(bOopMBI KU3HU —
BUPYCHI

19

®opMbl
Pa3MHOKEHHUS
OpraHUu3MOB

bubmmoreka [IOK
https://m.edsoo.ru/863e81b6https://m.edso0.ru/863¢83
le

20

Meiios

bu6mmoreka LIOK https://m.edsoo.ru/863e7f4a

21

ObpazoBanue u
pa3BUTHE TOJOBBIX
KJIETOK.
OrmiogoTBOpEHHE.
JlaGopaTtopHas
paborta Ne 4
«3yueHue
CTPOCHHUS TOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpernaparax»

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e81b6

22

NuauBunyansHOE
pa3BUTHE
OpraHu3MOB

bubnmoreka [{OK https://m.edsoo.ru/863¢8436

23

I'enernka — Hayka
0
HAaCJIEJACTBEHHOCTH
1 N3MCHYNBOCTHU

bu6mmoteka IIOK https://m.edso0o.ru/863e862

24

3aKOHOMEPHOCTH
HACJIETOBaHUS
MPU3HAKOB.
Mounorubpuanoe
CKpELIMBaHNE

bu6mmoteka IIOK https://m.eds00.ru/863¢8878

25

Jurnbpumnoe

bu6mmoteka LIOK https://m.edsoo.ru/863e89a4




CKpelIMBaHUE.
3akoH
HE3aBUCUMOIO
HAacCJIeJ0BaHUs
MIPU3HAKOB

26

Cuennensoe
HaCJIeJOBaHHE
MIPU3HAKOB.
JlaGopaTtopHas
paborta Ne 5
«3yueHue
pe3yIbTaToB
MOHOTUOPUAHOTO U
TUTHOPHUIHOTO
CKpEIIUBAHUS Y
Jpo30¢ Uil HA
TOTOBBIX
MUKpOTMpernaparax»»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e8c60

27

I'eneTnka mosna.
Hacnenosanue
MPU3HAKOB,
CIICTICHHBIX C
IIOJIOM

bu6mmoteka LIOK https://m.edsoo.ru/863e8c60

28

M3MeHYHBOCTb.
HenacnencrseHnas
W3MCHUYHUBOCT.
JlaGopaTtopHas
paborta Ne 6.
N3yuenue

0.5

bu6mmoteka IIOK https://m.edsoo.ru/863e8efe




MOIU(PHUKATTMIOHHOM
M3MEHYUBOCTH,
ITOCTPOEHHUE
BAPUALIMOHHOT'O
psana u
BapHallMOHHOU
KpUBOW»

29

Hacnencrsennas
W3MEHYUBOCTb.
JlaGopaTtopHas
pabota Ne 7.
«AHaINU3 MyTalKi
y Ipo30(HIIbI HA
TOTOBBIX
MHUKpOTMpernaparax»»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e8efe

30

I'eneTuka uenoBeka

bubnmoreka [{OK https://m.edsoo.ru/863e8d78

31

Pe3epBHbIil ypok.
O06001IeHeE 110
TEME
«HacnencTBeHHocT
b 1 U'BMCHYHUBOCTH
OpraHUu3MOB»

32

Cenexus Kak
HayKa 1 TpoIiecc

bu6mmoreka LIOK https://m.edsoo.ru/863e9214

33

Metonasl u
JIOCTHIKCHUS
CeJIEKIINU
pacTeHui u
JKHBOTHBIX

bu6mmoreka IIOK https://m.edsoo.ru/863e9214




34

buorexnonorus
KakK OTpacib
MPOU3BOACTBA

bu6mmoreka IIOK https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoabusie  Ipaxrueckue H3ydeHus: o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
) Uctopus pa3BuTus peacTaBiIeHUN 1 bubanorexa [HOK
00 3BOJIIOLHH https://m.eds00.ru/863e¢9570
bu6mmoreka [IOK
3 Muipososmowss ! https://m.edsoo.ru/863e9cle
[Tomynsius Kak 1eMeHTapHast
€MHMIIA BUJIA ¥ SBOJIOIUH.
4 JlaGopaTtopnast pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e¢99¢6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBrKyIme cuitbl (37€MeHTapHBIC | bubanorexka [HOK
(bakTOpbI) FBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBenHsbIit 0TOOD 1 er0 GOpMBI 1 hitps://m.edsoo.rw/863¢9ed0
Pe3ynbTarel HBOTIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
. BUs1000paszoBanue. JJaboparopHas | 0.5 bubanorexka [HOK
pabora Ne 2 «Omnucanue ) https://m.edsoo.ru/863e9fde
MPHUCTIOCOOICHHOCTH OpPraHu3Ma U e
OTHOCHUTEIIEHOTO XapaKTepar»
2 Hanpasnenus u mytu | bubmmoreka [JOK

MAaKpO3BOJOIHNHN

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




9 HeobpaTumocTs 3BOIIOINN
10 Hctopus xu3Hmn Ha 3eMiIe U METOIbI
e€ u3ydyeHus
1 ['unoTe3bl NpOUCXOKACHUS KU3HU bubmmoreka [JOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emiie o 3paM U bubmmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbI 3BOJIIOLUN
pPacTUTEIBHOTO U )KUBOTHOT'O MHPA.
13 [IpaxTuueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3y4eHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEHUN U KUBOTHBIX B
KOJUTEKLIHSAX»
14 CoBpeMeHHas cuctema bubnnorexa [HOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeTIOBEKa (aHTPOIIOTECHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBwxymme cuibl (pakTops) bubanorexa HOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUU IBOJIOLUU
yelioBeKa
13 Yenoseyeckue pacel U NPUPOIHbIE bubanorexka [JOK
aJanTaluy 4yeIoBeKa https://m.edsoo.ru/863eaca2
Peseprubiit ypok. O60011eHIE TIO
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
JKU3HU Ha 3eMIie»
20 DKOJIOTHs KaK HayKa
21 Cpenpl 0OUTaHUS U SKOJIOTHYECKHE Bbu6nuoreka [JOK




(baxTops

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

AluoTtndeckue (HaxTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdoosorudeckue 0COOEHHOCTH

. bubmuorexa [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
oburanusy. JlaboparopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIeyca
Bbu6nuoreka [JOK
23 brorucciue daxTops: https://m.edsoo.ru/863eb348
DKOJOTUYECKHUE XapaKTEPUCTUKU
nonynsun. [Ipaktuyeckas padora
24 Ne 2 «I[ToncuéT mIoTHOCTH 0.5
MOMYJISILIUK pa3HbIX BUJOB
pacTeHui»
)5 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a
%6 DKOJOTUYECKHUE CUCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TOKA3aTEIN IKOCUCTEMBI.
27 DKOJOTUYECKHE TUPAMUIBI. buGnnorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3kocucteM. Cykieccus
28 [IpupoaHbie s3KOCHCTEMBI
29 AHTpPONOTr€HHbIE SKOCUCTEMBI
30 buocdepa — rnobdanpHas bubmmoreka [JOK
3KOCHCTEMA 3eMJTU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnorexka [HOK

o6uocdepsr

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




32 YenoedecTBo B Onochepe 3emin 1
1 CocyliecTBOBaHHE TPUPOJIBI U ) bubanorexka [HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeseprubIil ypok. O6001ICHHE TEMBI
34 «Co00111eCTBA M SKOJIOTHYECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

ITPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBbBI

10 KIIACC

Kon
NMpoBepsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01mero 00pa3oBaHus

CdopMUpOBaHHOCTh 3HAHMK O MECTE M POJM OWOJOTHU B CHUCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJI/IE POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Oouosiornyu; (PYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJIepKaHUE OHOJOTHYECKUX TEPMUHOB U
MOHATHIA: XWU3Hb, KIIETKA, OpraHu3M; MeTabonmn3m (0OMEH BEIIEeCTB H
MpeBpalleHHe JHEPrHH), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBas
OpraHM3alus >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PEMpOTyKIus),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PAa3BUTHC

VYMmeHue uznaratb OMOJIOrHYECKHE TEOPHH (KJIETOYHAsi, XpOMOCOMHas,
MyTarmonHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basusosa) u
yueHHusl (0 IEHTpax MHOTrooOpasusi M TNPOUCXOKICHHUS KYIbTYPHBIX
pactenuii H.J1. BaBuinosa), onpenenars rpaHUIlbl UX IPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOnrofeHre M ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHMIA;
OpraHM3alusi U [poBeJeHUE OHOJOTHYECKOr0  3KCIEpUMEHTa,
BBIJIBU)KEHHWE  TUMOTE3bl;  BBISIBIIEHUE  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEJIMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PE3yJIbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATHM, TEOpUl W 3aKOHOB; YMEHHE

ACJIaTh BBIBOJIbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

VMeHue BBIACTATh CYIICCTBEHHBIC TMPH3HAKH BHPYCOB, KIETOK
MNpoOKapuoT MU ISYKApPHUOT, OJHOKJICTOYHBIX W  MHOT'OKJICTOYHBIX
OpPraHW3MOB; OCOOEGHHOCTH TMPOILIECCOB OOMEHa  BEIIeCTB U
OpEBpAIICHHUs] SHEPTUU B KiIETKe, (POTOCHHTE3a, IUIACTHYECKOTO H
JHEPreTUYecKOro  OoOMEeHa,  XeMOCHHTE3a,  MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHIUBUAYAJIbHOTO Pa3BUTHA

opranu3Ma (OHTOTEHE3)




YMenue IMPUMCHATH MMOJIYYCHHBIC 3HaHHUA JIIsL 00BACHEHHS

OMOJOTUYECKHUX MPOIECCOB U SIBICHUM, JJIS MPUHSATHUS MPAKTUIECKUX
perieHui B MOBCETHEBHOM JKM3HU B IIEJISIX 00ecredeHus: 0€301MacHOCTH
CBOETO 3JIOPOBBS U 3JI0POBBSI OKPYKAIOIIHMX JIFOJICH, COOJIIOICHHUS HOPM
rPaMOTHOTO  TOBEJCHUS B MIPUPOTHOM

OKpYyKaroleun cpene;

IIOHUMAaHUC HGOGXOI[I/IMOCTI/I HUCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOW OMOJOTMM W OHOTEXHOJIOTHMH Il PaIlMOHAIBHOTO

MPUPOIONOIB30BAHUS

YMeHHne pemarb 3JIeMEHTapHbIe T'C€HETHYECKHE 3aJadyd Ha MOHO- U
IUTHOPUIHOE CKpEIIMBaHKE, CICIICHHOE HACJICOBAHUE; COCTABISAThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIA MMpCaACKa3aHuA

HACJIEA0BAHUS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIA0OpaTOpHBIE M NpPaKTUYECKHe padoTHl,

coOmoaTh mpaBWja TpH padoTe ¢ ydeOHBIM M JIaOOpaTOPHBIM

o0opyIoBaHUEM

YMeHue KpUTHYECKH OLIEHWBATh W MHTEPHPETUPOBATH MH(OPMALINIO
OMOJIOTrMYECKOT0 COJepKaHus, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX ucTouHuKoB (CMU, HaydHO-TIONYJIsIpHBIE MaTepHasbl);
STHYECKHE AacCleKThl COBPEMEHHBIX WCCIICAOBAaHUM B OHOIOrUM,

MeauIyHe, OMOTEXHOIOTHI

10

YMeHne co3aBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTUUECKYI0 MH(OPMAITUIO W3 HECKOJBKUX MCTOYHUKOB,

IPaMOTHO UCIOJIb30BaTh MOHATHIHBIN anmapar OHoI0Tun

11 KJTACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeHero 001ero odpa3oBaHus

CdopmupoBaHHOCTH 3HAHUW O MECTE U POJH OHOJIOTUM B CHCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOH KapTHHBI MHPAa W HAYYHOTO MHUPOBO33PEHHS; O
BKJI/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Oouosiorn; (PyHKIIMOHAJIBHOW TPAMOTHOCTH YEJIOBEKAa Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEpKAHHUE OWOJIOTUYECKUX TEPMHHOB U

TOHSATUN: BUJ, TOIYJSIUSA, TeHO(OH, SBOJIONUS, TBUKYIIHUE CHIIBI




(paxropsr) IBOJIIOLINH, MPUCIIOCOOTICHHOCTh OpPraHHU3MOB,
BU71000pa3oBaHue, HKOJIOTHYECKUE dbaxTopsl, HKOCHUCTEMA,
OPOXYLEHThl,  KOHCYMEHTBI,  PEOYyHEeHThl,  [ENH  HHUTaHH,

AKOJIOTUYECKasl MUpaMuia, OuoreoreHo3, onochepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOPUU (IBONIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apossimieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHui u myrei sBomonuu A.H. CeBepriosa, yueHus o
omochepe B.M. Bepnamckoro), ompemensiTh  TPaHUIBl  HX

IMIPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TO3HAaHWUS B OHOJIOTHH
(HaOnroficHWEe W OMKCAHUE >KUBBIX CHCTEM, IPOIIECCOB U SIBICHMIA,
OpraHm3aius W TMpOBEAEHUE OMOJOTHYECKOTO  JKCICPUMEHTA,
BBIIBMKCHHUE  THUIIOTE3BI; BBISIBIICHUE  3aBUCUMOCTH  MEXIY
HCCIEAYeMbIMUA BEIUYMHAMH, OOBSICHEHHE TIOJYUYCHHBIX PE3YIbhTaTOB,
WCIOJIb30BAHHBIX HAYYHbIX [OHSATUH, TEOPUHM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

YMenue BBIACTIATH CYHICCTBCHHBIC IIPpU3HAKU CTPOCHUMA
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, MOMYJISAIMNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB,  OHOTCOIICHO30B U  JKOCHUCTEM;
0COOCHHOCTH IPOLIECCOB HacJIeCTBEHHOMN U3MEHYHMBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHUI000pa3oBaHUs, MPUCTIOCOOIEHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI,
MepeHOCa BEIIECTB M MIOTOKA YHEPTHH B 3KOCHCTEMaX, aHTPOIOTCHHBIX
M3MEHEHUH B 3KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTCOXMMHUYECKHX ITUKIOB B Onochepe

YMmenune MMPUMCHATH IMMOJIYYCHHBIC 3HAaHUA JJIA OG’bHCHeHI/IH
61/IO.HOI‘I/I‘IGCKI/IX nponeccoB u HBHGHHﬁ, AJIg TIPUHATUSA TPAKTUYCCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIEJsAX oOecreueHus: 6€30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsI OKPY’KAIOLIUX JIFOJIeH, COOIIOIEHNS HOPM
rPaMOTHOTO MOBEAEHUA B  OKPYXKAOIIEH MNPUPOAHOU  CpEXE;
IIOHUMAaHHUC HGOGXOI[I/IMOCTI/I HUCITIOJIb30BaHUA I[OCTI/I)I(GHI/II\/'I

COBPEMEHHOM OMOJIOTUH AJIsl PALIMOHAIBHOTO IPUPOIOTIOIB30BAHUS

YmMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTUYECKHUE 3aJa4du, COCTaBJIATH

CXEMBbI IepeHOoca BEIIECTB U SHEPTUHU B IKOcHCcTeMax (LM MUTaHNs)

YMeHHe BBIONHATH JIA0OpPATOpHBIE H  TPAKTUYECKHE PadoTHl,
coOmoaTh TpaBuja Tpu padoTe ¢ y4eOHBIM H Ja0OpPaTOPHBIM

o0opynoBaHueM




YMeHHe KPUTHUYECKH OLIEHHBATh M HMHTEPIPETUPOBATh HH(OPMAIUIO
OMOJIOTUYECKOTO CO/IEPKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHMS

13 pa3uuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONyJIApHBIE MaTepUaIb);

? paccMaTpuBaTh rIo0anbHBIC IKOJIOTUYECKUE PpOoOIEMBI
COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHONIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIC COOOIIECHUS,
10 0000111as1 GHOIIOrHYECKYI0 HHOOPMAIIMIO M3 HECKOJIBKUX HCTOYHHKOB,

IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapat OHOJI0THI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

buonorus kak Hayka

1.1

buonoruss — Hayka o »uBOoWM mpupozae. Pons Ouomormu B QopmMupoBaHUU

COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CucTeMa OHOIOTHYECKUX HAYK

1.2

Meroapl mMO3HaHMS JKUBOW NPHPOAB (HAOMIONCHHE, SKCIEPHMEHT, OIMCAHHE,
U3MEpeHue, KiIacCUpUKalMs, MOJCIUPOBAHUE, CTaTHCTUYecKas o0OpaboTka

JTAHHBIX )

JKuBEBIE CHCTEMBI U UX OopraHu3sanus

2.1

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. CBOHCTBa

OuocHucTeM M UX pazHooOpasue

2.2

YpoBHM OpraHu3aliu OHOCHUCTEM: MOJICKYJISIPHO-TEHETUYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, TONYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, Oroc(epHbIi

XHUMHUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKU. XHUMHUYECKUE DIIEMEHThI: MaKpOAJIEMEHTHI,
MUKpOdJeMeHThl. Boma u  wmuHepanbHple BemiecTBa. DyHKIMU BOABl |

MHHCPAJIBbHBIX BCIICCTB B KJICTKC. Ho;[z[epxcaHHe OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u crpoeHue OenKoB. AMHHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3ameHuMble W 3aMEHUMBIC AMHUHOKHCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEpBUYHASI, BTOPUYHAS, TPETUUHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornmueckue
¢byHKINN OETKOB.

depMeHTHI — OHoJorHyeckue KartamuzaTopbl. CTpoeHHe (epMmeHTa: aKTUBHBIN
neHTp, cyocrpartHas crnenuduanocts. Kodepmentsl. Burammnbl. OTianyus

(epMEHTOB OT HEOPTaHMUYECKUX KaTaIN3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TJTIOKO3a, pr003a M JIE30KCHPU003a), IHUcaxapuabl
(caxapo3a, JakTo3a) W TMoOJUcaxapuibl (Kpaxmayi, TJIWKOTEH, IeJIII0JI03a).
Buonornveckue GyHKINU YTIIIEBOJIOB.

Jlumuael:  TpurmMuepuasl,  crepounsl,  ¢ochomunuasl.  I'mapodunbHO-
ruapodoOHbIe cBoicTBa. buonorumdeckue ¢Gyukmuu JmnuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JJHK. Crpoenne u ¢ynkuuum PHK. ATO:

CTpoeHue U (PyHKIHH

3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHsI KIIETOK

3.6

Krnerka kak menmoctHas >kuBas cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTas
HapykHass MeMmOpana, moiyekynasl JIHK kak renernueckwii ammapar, cucTema

cuHTe3a OelKa

3.7

Tunel KJIETOK: dyKapuoTHyecKass U mpokapuoruyeckasi. OCOOEHHOCTH CTPOEHUS
MPOKApUOTHUECKOM  KJeTKku. Kmerounas crenka Oakrepuii. CrtpoeHue
AyKapuOTHUECKOM KIeTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >KUBOTHOU U

IpUOHOI KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, WX
¢bynkiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkuumu. L{utonnasma u eé
oprasousipl. OHOMEMOpaHHbIE OPraHOWIbl KJIETKH: SHIOIIIa3MaTHYeCcKasi CETh
(OIIC), ammapar ['ompmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJIpUH, IUIACTUABL. [IpoucxokIeHrne MUTOXOHAPHM W IUacTui. Bunibl
wiactua. HememOpaHHble OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTD,

PECHUYKH, KT'yTUKH. DYHKIIUU OPraHOUI0B KJIEeTKU. BriroueHus

3.9

Anpo — perymsatopHbIi 1neHTp kKieTku. CTtpoeHue sapa: sjuepHas o000JI0YKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHcnoOpT BElIECTB B KJIETKE

H(PISHGI[GHTGJ’II)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM METa00aU3M. ACCUMUIAIUS (TUIACTUYECKH OOMEH) H
TUCCUMUIISALIUS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI €IMHOIO Ipoliecca
Metabonu3ma. Turmbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbiid. Ponb

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE

4.2

dotocunte3. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakuun porocunresa.
OddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a IS KU3HHU Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha (OTOCHMHTE3 W CIOCOOBI TOBBIIICHHS] €r0
MPOJYKTHBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

’KU3HU Ha 3eMiie

4.3

DHepreTU4yecKkuii oOMEH B KJETKe. PaciieruieHue BEIeCTB, BBIJICICHUE H
AKKyMYyJUPOBaHUE OJHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMEeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKuCIIEHHE, WIM KIETOYHOE

apIxanue. DPQPEeKTUBHOCTb YHEPTeTUIECKOTO 0OMeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enerndeckas nnpopmanuus u JJHK. Peanuszamms

TeHEeTHYeCKOW WH(popMauuu B KIeTKe. ['eHeTHYeckuii KOoJ M €ro CBOMCTBA.




Tpanckpunums — marpuunblii cuate3 PHK. Tpancnsauus — 6uocunres Oernka.

Koauposanue amuHokucaoT. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢dopmbl ku3HH — BUpyChl. Mcropusi oTkpeitus BupycoB ([I.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepnodaru. bonesHu pacTeHMid, XKUBOTHBIX W YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oynurens CITN/a.

[TpodunakTrka pacupocTpaHeHUsl BUPYCHBIX 3a001eBaHUI

Pasmuoxenue u WHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounslii UK, WIM KU3HEHHBIM IWKI kieTku. MHTepdaza u mwurTos.
[Tpoueccrl, mporekaromue B uHTepdaze. Permmukamus — peakiuss MaTpU4IHOTO
cuateza [IHK. Ctpoenune xpomocoMm. XpOMOCOMHBIH Ha0Op — KapHUOTHII.
JluniouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHIBI.
[utonornyeckue OCHOBBI Pa3MHOXKEHUS W HUHIUBUIYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue wierku — wmutTo3. Cragum muto3a. IIporeccel, mpoucxoasume Ha

Pa3HBIX CTAAUAX MUTO3A. buonornueckuii CMBICII MUTO3a

52

@®opMbI pa3MHOKEHHSI OpPTaHU3MOB: Oecrojioe W moJjioBoe. Bumbl Oecronoro
pPa3sMHOXEHHUS: [eJIeHHEe HaJBO€, IIOYKOBAHWE OJHO- ¥ MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHU3MOB, €0 3HAUCHUC OJId CCICKIUN

53

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECTIOIOTrO.
Meiio3. Craguu Meiio3a. Ilpouecchl, TpouCXOonsIIMEe Ha CTaaAUsIX Meio3a.
[ToBenenue xpomocom B Mmeiro3e. Kpoccunrosep. buonoruueckuid CMbICIT M

3HaYeHNE MEN03a

5.4

["amerorenes — mporecc oOpa3oBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. lonoBBIE
Kelle3bl: CEeMEHHUKH U suyHuKUA. OOpa3oBaHKe U Pa3BUTHE IMOJIOBBIX KIETOK —
raMmer (CrepMaro30u, SUIEKIIeTKa) — criepMaTorere3 u oorere3. OCOOEHHOCTH

CTPOCHUSA SIMUEKIETOK U criepMato30ua0B. OmnogorBopenue. [laprenorenes

5.5

NunuBuayanpbHOe  pa3ButHe  (OHTOreHE3).  OMOpHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATILHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHe3. [loctamOpuonansHoe paszButhe. THIbI
MOCTAMOPHOHAIBHOTO PAa3BUTHUS: MPsIMOE, HempsiMoe (TMYMHOYHOE). BrusiHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIACHHBIC
YpOIICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTUIA

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer u 3agaun renetuku. Vcropus passButus reHeTuku. Bxinag poccuiickux
U 3apyOexHBIX YUEHBIX B pa3BUTUE TEHETUKU. MeToabl TI'eHETUKU
(TuOpUAOTOTUUECKHH, [IUTOTCHETHYECKUH, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHeTHYecKue MOoHsTHs. [ eHeThueckas CHMBOJIMKA, UCIOIb3yeMasl B

CXeMax CKpeLIUBAHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUsI MPU3HAKOB, yCTaHOBIEHHbIE [. Mennenem.
MoHorHOpUIHOE CKpeUIMBaHUE. 3aKOH eAMHO00pa3us THOPHUAOB TIEPBOTO
nokosjeHusi. IlpaBwiio [OMUHHUpPOBaHHUS. 3aKOH paCHICIUICHHsS TPU3HAKOB.
I'unore3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHHUPOBAHUE.

JurubpuaHoe ckpeuMBaHre. 3aKOH HE3aBHCHMOTO HACJIEIOBaHHUS IMPU3HAKOB.
[{uToreHeTNYeCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHHS. AHATU3UPYIOIIEE
ckpeniuBanue.  Mcmonp3oBaHME — aHANM3UPYIOMIETO  CKPELIMBAaHUS A

ompe/eeHUsI TEHOTHITa 0co0u

6.3

CueruienHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuemieHHOMY
HacjeJOBaHUIO TEeHOB. HapymieHue CHEruieHHss TEeHOB B pe3ysbTaTe
KPOCCHUHIOBEpa. XPOMOCOMHAasi TEOpHsl HACJIeICTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OIpEETICHUE Ioja. AYTOCOMBI M IOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIe M TeTeporaMeTHhIe opraHu3Mbl. HacnmemoBanue

MPHU3HAKOB, CHCIUVICHHBIX C ITOJIOM

6.4

N3meHunBOCTb. BuABl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HACICICTBEHHAS.
Ponep cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(UKAIIMOHHOW HW3MEHYMBOCTUA. BapualmoHHBIM psag W BapualMOHHAS
kpuBad. Hopma peaknum npusHaka. Kon4ecTBEHHBIE M Ka4€CTBEHHBIE

MIPU3HAKU U UX HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, wiM TEeHOTHUIHMYECKas, W3MEHUYUBOCTb. KomOuHaTHBHASA
M3MEHYMBOCTh. Meiio3 W TMONOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHUYMBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kilaccupukanus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIECTBEHHON n3MeHYnBoCcTH H.1.

Basuiiosa

6.6

I'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
4eJI0BEKa: reHealoOTUYeCKU, OJIM3HEIOBBIH, LIUTOT€HETUUECKUH,
OMOXMMHUYECKUH, MOJEKYsIpHO-TeHeTHYecKuid. COBpeMEHHOE OmpezeIcHHe
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
momomipio III[P-ananm3a. HacmemcrBenHble 3a00JeBaHUs 4YelIOBEKa: TEHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIPaCIONIOKEHHOCTHIO, XPOMOCOMHBIE

6one3nn. ComaThdyeckue W TEeHEpAaTUBHBIE MyTaluu. [IpUHLIMIBI 310pOBOTO




o0pa3a >KU3HHU, JAWArHOCTUKM, NPOQWIAKTUKA W JICUCHHS TE€HETHYECKHX
6one3nell. MennKo-reHeTH4eckoe KOHCYJIbTUPOBAaHHE. 3HAUCHUE MeIUIIMHCKON

IFCHCTUKHU B IPECAOTBpPAIICHUHN U JICUCHUH I'CHECTUYCCKUX 3a00JICBaHUH YeJIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka U Tpolecc. 3apOKIeHUE CENeKUUU U JIOMECTHKAIUS.
Yuyenne H.M. BaBunoBa o0 1ieHTpax MPOUCXOXKACHHS H MHOT000pazus
KYJIbTYPHBIX pacTeHuil. LleHTpbl MPOUCXOKIEHMSI TOMAIIHUX XHUBOTHBIX. CopT,

opo/ia, MTaMM

7.2

CoBpeMeHHbIE METOJbI CEJIEKIHMU. MaccoBbIf W WHAMBHUIYAIbHBIM OTOOpHI B
CEJIEKIIMM pacTeHHUH M KUBOTHBIX. OIlEHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpenuBanue — WHOpuauHT. Ymctas nuaMsS. CKpenMBaHWE YHUCTBHIX JIMHHUH.
I'etepo3uc, nnu rubpuanas cuna. HeponcTBeHHOE CKpellmBaHUE — ayTOPUAMHT.
Otnanénnas rubpuamzanus U e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
IIOJIy4YEHUE IOJIMILUIONAOB. [IOCTHIKEHMS CEJIEKLUU PACTCHUM, >XKUBOTHBIX H

MHUKpPOOPTaHHU3MOB

7.3

buoTtexHonorus kak oOTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHsS. OTallbl
co3nanusi pexomOmHanTHOW JIHK wm Tpancrennsix opranm3moB. Kierounas
nHxeHepus. Knerounele  KyJabTypbl. MUKpPOKJIOHaJIbHOE  Pa3MHOKEHUE
paCTeHHﬁ. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEJILCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTMYECKHEe W dThdyeckue mnpodnembl. MO — reHernuecku

MOIU(PUIIMPOBAaHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

DBOIIOIMOHHAS OMOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaerenbcTBa  ABOMIOUMHU.  [laJICOHTOJIOTHYECKHE:  TOCIIEI0BaTEIIEHOCTh
II0OABJICHUSA BUAOB B HAJICOHTOJIOTHYECKOMU JICTOIMUCHU, TICPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoactBo W paziauure GayH U QIop MaTEPUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U Pa3INYKsl SMOPUOHOB Pa3HBIX BUJOB
MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAIOTUYHEIC,
pPYOMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXO/ICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKHX IyTeH y Bcex

OpraHu3MOB




1.2

OpomounonHass teopus Y.  [apeuna. [Ipenmochbuiki  BO3HUKHOBEHHS
napBUHM3MA. JIBMOKYIIME CHIIBI DBONMIONMH BUIOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAaHUYEHHOCTH PECYpPCOB, HEOoNpeAeNEéHHAs U3MEHYHBOCTb,

6opb0a 3a CcylIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD)

1.3

Cunterndeckas teopust sBomouun (CTD) u  ocCHOBHbIE €€ MOJOKCHHUS.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOTIOLNUN

1.4

JIBrokymue cuiabl ((akTOphl) IBOJIOIMK BUIOB B MpUpone. MyTalMOHHBII
Mpolecc U KOMOMHATHBHAS W3MEHUYUBOCTH. [lOMynsiMOHHBIE BOJHBI U JApeid
reHoB. M3omsmus u murpanusi. EctecTBeHHBI 0TOOp — Hampamisironuil paxTop
3BOMIOINHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpraHU3MOB KaK pe3ynbTarT dBoionuu. I[Ipumepsr
MPUCTIOCOOTICHUN Yy OPraHu3MoB. ApoMopd0O3bl M WIAH0AAATI TAIIUH.

Buna u Bunoo6pazoBanue. Kpurepun Bunga. OCHOBHBIE OPMBI BUI000pa30BaHMUS:

reorpaguueckoe, 3K0JIOrHUECKOe

1.5

MakposBomroniust.  Popmbl  3BOMIOLMU:  (DUIIeTHYECKas,  JUBEpreHTHas,

KOHBEpreHTHas, napaienbHas. HeoOpaTumMocTh 3BOIOLNN

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMIIe

2.1

JloHay4yHbl€ IIPEACTABJICHUS O 3apOKICHHUM >KU3HHU. HaydHble TIuIoTesbl
BO3HUKHOBEHHUS KHM3HM Ha 3emyie: a0uoreHe3 M MaHCIEpMHs. XUMUYecKas
3BOJIFOII M. 9KCH€pI/IMeHTaJIBHOG MOATBCPIKACHUC XHUMHYECKOHU 3BOJJOLHUH.
Hauanpabie sTaner Omonorumdeckoit spomtonuu. ['mnmoreza PHK-mupa. Ilepsoie

KIJICTKH U UX 3BOJJIIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xusHu Ha 3emsie mo spam M nepuojam. Karapxeill. Apxelckas u
npotepo3oiickas dpel. [lameosolickas 3pa W €€ TEepHOabl: KEMOPUMCKUH,
OPIOBUKCKHW, CUJIYPUHUCKUH, JIEBOHCKUH, KaMEHHOYTOJbHBIMA, NEPMCKHUMU.
Me3so30lickas 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3olickass 3pa U €€ mepuoabl:  MaJCOT€HOBBIM,  HEOTE€HOBBIH,
AHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIMMaTa M TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ATaITbI SBOJIIOLUU PACTUTEIBHOTO U JKUBOTHOTO MUpPa. ApOoMOpP(O3bI y
pacTeHuid W KUBOTHBIX. [losiBIeHme, pacuBeT M BBIMHUpAHUE TPYII KUBBIX

OpraHu3MOB

23

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHHe »HBOMOLMH. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

24

DBOJIIOLIMS YeJIOBEKAa. AHTPOMOJIOTHSI Kak Hayka. Pa3BuTue mNpeactraBieHUd O

MPOUCXOKIACHUN YCJIOBCKA. MeTOI[BI HU3YUCHUS aHTPOIIOICHC3Aa. CXO,Z[CTBa u




pas3Myus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHIE YEeTIOBEKA.
JBmwxyue cuibl (pakTopsl) aHTpornorenesa. HaciencTBeHHass H3MEHYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOmIeCTBEHHBIM 00pa3 >KHU3HU, W3TOTOBJICHHE OPYIUN

TpyZa, MBIIJIEHUE, PEYb

2.5

OCHOBHBIG cTaunu " BCTBU OJ3BOJJIOIIMHN YCJIOBCKA: aBCTpaJIOHI/ITeKI/I, quOBeK
yMenbid, YenoBek mnpamoxondmuii, YenoBek HeaHaepTanbCKui, YemoBek
pa3yMHblid. Haxoaku HMCKOMAaeMBIX OCTaHKOB, BpeMs CYIIECTBOBaHHUSA, 00JacTb

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUS

2.6

UYenoseueckne packl. OCHOBHBIE OOJBINKME pPachl: €BpONEOHIHAS (€Bpa3HiicKas),
HErpo-aBCTPaJION(HAs (3KxBaTopuanbHas), MOHTI'OJIOUIHAs (a3marcko-
amepukaHckas). YepTbl MpUCocoOIEHHOCTH MPEACTaBUTENEH YeTIOBEUECKUX pac

K YCIIOBUSIM CyLIeCTBOBaHUS. EquHCTBO yenoBedeckux pac. Kputuka pacusma

OpranusMsbl 1 OKpyKarolias cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3aayd M pa3feibl dKOJOTMU. MeTOJbl 3KOJIOTHUYECKUX
UCCIIeIOBaHUM. DKoJIorndeckoe MupoBo33peHue. Cpenbl 0OUTaHHUsT OpPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIHAas, ITIOYBCHHAA, BHYTPUOPraHU3MEHHAaA

3.2

Oxonorndeckue  ¢daktopel.  Kiaccudukamus — SKOJOTHYECKHX  (PAKTOpPOB:
abuoTtuyeckre, OWOTHYECKME U aHTPONOreHHbIe. JleiicTBHE SKOIOrMYecKHX

(hakTOpOB HA OPTAaHU3MBI

33

AOunotnueckue (aKTOphL: CBET, TEMIIEPaTypa, BIAKHOCTh. DOTONEPHUOIM3M.
[Ipucnocobnenus OpraHu3MOB K  J€HCTBHIO aOMOTHYECKHX  (DaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue daxkTopbl. Bumbl OHOTHYECKHMX B3aUMOACHCTBUIN: KOHKYPEHIIHS,
XHUITHUYECTBO, TMApa3UTU3M, MYTYAJIM3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJU3M, HEWUTpaiu3M. 3HaueHHe  OHOTHYECKUX

B3aUMOJICHCTBHIA IS CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKU MOITYyJIAINH. OcHoBHBIC IIOKa3aTcin
MMOomyJIAuu: 4YHUCJICHHOCTH, INUIOTHOCTH, POXAACMOCTHb, CMECPTHOCTH, IIPHUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH IOIYJIALMU U €€ peryssius

Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI

4.1

CooOmectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHOIICHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bunbl-momuHanThl. CBS3U B

OnoleHo3e

4.2

Dkonorudeckue cucteMbl  (3kocucTembl). [loHaTne 00 »dKocucreMe H




ouoreorneHo3e. DYHKIMOHAIGHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYLICHTHI,
KOHCYMEHTBI, peyLeHTbl. KpyroBopoT BEHIECTB U ITOTOK 3HEPTHH B IKOCUCTEME.
Tpoduueckne (muiieBble) YpPOBHU SKOCHCTeMBI. [luimeBble Lemu W CETH.
OcHOBHBIE TIOKA3aTENM SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
MUPaMUIBLI: TPOAYKIUH, YHUCIECHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOHYMBOCTD, CAaMOpPETYJISLM, pazButue. Cykueccus

4.3

IIpupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONOT€HHbIE OKOCHCTEMBI. ATPO3KOCHCTEMBI. YpOOIKOCHCTEMBI.
bronornyeckoe u X034HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroWuuBocTH dKocucTeM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

44

Yuenue B.W. Bepnaackoro o Ouocdepe. I'panumpl, coctaB U CTPyKTypa
ouocdepsl. XKuBoe BemectBo u ero (ynkuuu. OcobeHHOCTH OUMOChEpPH Kak
r7100aIBHOM 3KOCUCTEMBI. J[MHamMHueckoe paBHOBeCHE W oOOpaTHasi CBs3b B
ouoctepe. KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE IHKJIBI AJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTCHHBICE M3MEHEHHUs B Ouocdepe.
['mobanpHBIC YKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa paIMOHAJIBHOTO  YIPABJICHUS TMPUPOJAHBIMH pecypcaMH H©  HX

ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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