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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke MporpamMmbl TEOPETHUYECKYIO OCHOBY IJIsl ONpEAETCHHUS IOIXOA0B K
dopMHpoBaHUIO cofepkaHus ydeOHoro kypca «Pemenue 3amad mo oOuwiei OuosIOrum»
cocrtaBuny: KoHuenryaiabHble nonoxeHuss ®I'OC COO o B3auMoOOYCIOBIEHHOCTH LENEH,
COJepXKaHus, pe3ybTaToB OOy4YeHMs M TpeOOBaHMI K YPOBHIO IOJATOTOBKHM BBITYCKHHUKOB,
NOJIOXKEeHUA 00 OoOmMX IensX M MPUHIUNAX, XapaKTePHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHCTeMBI cpegHero obuiero obpazoBanust B Poccuiickoit denepanun, a Takxke MOJOXKEHUS O
cneuuduke Ouonoruu, e 3HAYEHUHM B TIO3HAHUM JKUBOM TPHUPOABI M OOecredeHuu
CYLIECTBOBaHMs yesioBeueckoro odmiectBa. COrjgacHO Ha3BaHHBIM I1OJIOKEHUSIM, OIPEIEICHbI
OCHOBHBIE (DYHKITUH ITPOrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma Kkypca na€r mnpeiacTaBlieHHE O LeiiX, o0 oOmel cTpaTeruu oOydeHHs,
BOCIIUTAHHUST M Pa3BUTUS OOyYaIOMIMXCSl CpeAcTBaMHU y4deOHOro kypca «Pemenwe 3amad mo
oOmiell Ouosorum», ompeaesser o0sA3aTebHOE HPEIMETHOE COJEepXkKaHUE, €ro CTPYKTYypy,
pacmpeneneHue 1O pas3ienaM W TeMaM, PEKOMEHIYeMYIO IIOCIIEAOBATEIIbHOCTh H3Y4YEHUS
y4yeOHOro Martepuasa ¢ Yy4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JIOIMKU
00pa3zoBaTeNbHOIO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIMXCS.

B mporpamme yweOHoro kypca «PemieHune 3agad 1o oOmied OHONOrMHM» TaKxke
YUUTBIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyibrataM oOyueHHss B (OPMHUPOBAHMU OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEJIBLHOM
NeSITeIbHOCTH/YIe0HBIX JCHCTBHIA 00YJarOIIMXCS 10 OCBOCHHUIO COACPKAHUS OMOIOTHYECKOTO
obOpazoBaHwUs.

B nporpamme peann3oBaH NMPUHIXI MPEEMCTBEHHOCTH B M3y4eHHH OMOJIOTHH, Oiaromaps
yeMy B HeHl MNpocMaTpuUBaeTCs HANpaBIEHHOCTh HAa pPa3BUTHE 3HAHWM, CBSI3aHHBIX C
(GopMHpOBaHNEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHMS, IICHHOCTHBIX OpPUEHTAINN JIMYHOCTH,
HKOJIOTUYECKOT0 MBILIUICHHs, MPEeACTaBICHUH O 310pOBOM o00pa3e >KU3HU U OepexHbIM
OTHOIIEHWEM K OKpyXaromed mnpupomgHoii cpene. Ilostomy Hapsgy ¢ H3y4eHHEM
00111e0MO0IOrMYeCKUX TEOpUil, a TakKe 3HAaHUM O CTPOEHUM >KUBBIX CHUCTEM DPAa3HOIO paHra u
CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B HUX IPOIECCOB B MpOrpaMMme MO OMOJOTHH YAETICHO
BHUMaHHME HCIOJIb30BAaHUIO TOTYYEHHBIX 3HAHMM B IOBCETHEBHOM JKHU3HU IS pELICHUs
NPUKIAJHBIX 33/1a4, B TOM YHCJE: NPOQHUIAKTUKY HACIEJICTBEHHBIX 3a00JIEBaHMI 4YeIOBEKa,
MEIMKO-TEeHETUYECKOI0 KOHCYJIbTUPOBaHMsI, OOOCHOBAaHHS 3KOJOTMUYECKH IIe1eco00pa3HOro
MOBE/ICHUS B OKPY’KAIOLIEH TPUPOJTHON Cpee, aHAIN3a BIUSHUS XO34MCTBEHHON JEATEIIbHOCTH
YeJ0BEKa Ha COCTOSHHE IMPHUPOTHBIX M HCKYCCTBEHHBIX IKOCHUCTEM. YCHUJICHHE BHHMAaHUS K
NPUKIIQJHOW HANpaBIEHHOCTH MPOJAUKTOBAHO HEOOXOAMMOCTBIO OOECIICUCHUS YCIOBHH ISt
pelIeHusT OJHOW W3 aKTyaJlbHBIX 3aJay IIKOJBHOIO OHMOJIOTMYECKOro o0Opa3oBaHUs, KOTOpas
npezmnonaraeT GOpMUPOBAHNE Y OOYJAIOIINXCS CIIOCOOHOCTH aJaNTHPOBATHCS K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

Ha ypoBHe cpeanero o6miero oOpa3oBaHHs Y4eOHBIM Kypc 3aHHMaeT Ba)XHOE MECTO.
ObecneunBaer (GopMupoBaHHE Yy OOYYaIOUIMXCS MPEACTABICHUH O HAYYHOH KapTHHE MUpa,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
¢dbopMupoBanus (GYHKIIMOHATIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOr0 M 0Oe3omacHoro oOpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHue ydeOHBIH Kypc HMMEET TakKe [Js PEIIEHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
yaeOHOrOo Kypca «Pemienne 3amad mo oOmieil Ouosiormm» oOecreduBaeT YCJIOBHS IS
(GopMHpOBaHUS HMHTEICKTYalIbHbIX, KOMMYHHUKALIMOHHBIX M HWH(OPMAIMOHHBIX HAaBBIKOB,
JCTETUYECKON  KYNbTypbl, CHOCOOCTBYET  MHTerpalMd  OMOJIOTMYECKHUX  3HAHUH ¢
NPEICTAaBICHUAMH U3 IPYTUX y4EOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XMMUU U Teorpagum.



Ha3BanHble TOJOXKEHHS COCTAaBWIM OCHOBY JJIsi OIpENeNeHUs MOAXOA0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €T0 COJIEPHKaHUs, IPEACTABICHHOIO B IIPOrpaMMe.

Ot16op conepxaHust y4eOHOro Kypca OCYIIECTBIEH € HO3ULUHM KyIbTYpOCOOOpa3HOrO
[0JX0/1a, B COOTBETCTBUU C KOTOPBIM OOydaromuecs AOJKHbI OCBOMTb 3HaHMS M yMEHU,
3HaYMMbIe JUIsI (OpPMHUPOBaHUS OOIIEH KYyJBTYpHI, OIpPEICNSAIONINE aJeKBATHOE IOBEICHUE
YeJi0BeKa B OKpYXKarollleld NPUPOJHON cpene, BOCTpeOOBaHHbIE B IOBCEIHEBHOW JKU3HU HU
NpaKTUYeCKOl nesTenbHocTH. Ocoboe MecTo B 3TOM CHCTeME 3HAHWN 3aHMMAIOT 3JEMEHTHI
COJIepKAHUA, KOTOPbIE CIIy>)KaT OCHOBOHM JUIsl (pOpMUPOBAHMS MPEICTABICHUN O COBPEMEHHOMH
€CTECTBEHHO-HAYYHOW KaPTHHE MHUPA M LIEHHOCTHBIX OPUEHTAUAX JIUYHOCTH, CIIOCOOCTBYIOIINX
ryMaHHU3aluyd OMOJIOTHYeCKOro 00pa3oBaHMUsL.

CrpyKkTypupoBaHue COAepKaHUs Y4eOHOro MarepHuaja B HPOTpaMMe OCYIIECTBICHO C
y4€TOM NPUOPUTETHOIO 3HAUYEHUS 3HAHUN 00 OTIMUYUTEIbHBIX OCOOEHHOCTSIX KUBOM MPHPOJIBL,
0 €€ YpOBHEBOM OpraHu3allMy U SBOJIOLUHU. B COOTBETCTBUM € 3TUM B CTPYKTYPE BBIJEIICHBI
ClIeAyIolIMe cofepxareiabHble TUHUK: «buonorus kak Hayka. MeToJibl Hay4yHOrO IO3HAaHUS,
«KreTka xak Ouonormueckas cucremay, «Opranu3M Kak Ouosorudeckas cucremay, «Cucrema u
MHOrooOpas3ue OpraHu4eckoro Mupa», «IBOJIOLUS JKUBOM HPUPOABD», «IKOCHUCTEMBI U
IPUCYIIHME UM 3aKOHOMEPHOCTH.

Llenp u3yyeHus— oBIaJeHUE O0YUYArOIMMUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHAIbHON
OpraHM3al1H KUBbIX CUCTEM PAa3HOI'0 paHra u NpuoOpeTeHNe YMEHHUM UCIIOJIb30BATh 3TH 3HAHUS
JUIl TPaMOTHBIX JEHCTBHIA B OTHOIIEHUM OOBEKTOB >KMBOM NMPHUPOJBI U PELICHUs pa3IMYHbIX
YKU3HEHHBIX TTPOOJIEM.

JlocTikenue 1enu o0ecreyrBaeTcs pelieHueM CiIelyouX 3a1au:

OCBOEHHE OOY4YalOIIMMUCA CHCTEMbl 3HAHUMH O OHMOJOTMYECKHX TEOpHUAX, YUEHMSX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTEe3aX, MpaBUiaxX, CIY)KaIllMX OCHOBOH uis (opMHpOBaHHUS
IPEJICTABICHU O €CTECTBEHHO-HAY4YHON KapTHHE MHpa, O METOAaX HAy4YHOIO TI103HaHUA,
CTPOECHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHUCTEM PpA3HOTO YPOBHS OpraHU3aluH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEOBAHUIX B OMOJIOTUH;

dopmupoBaHUe y O0y4aromuXcs MO3HABATEIbHBIX, MHTEIIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMM HAayYHBIX B3IJISIJIOB,
U U MOJXO0B K U3YUEHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliHy;

CTaHOBJIEHHME Yy OOydJaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pasBUTHE YMEHUH OOBACHATH M OLEHHBAThH SIBICHHS OKPYKAIOIIEr0 MUpPa JKUBOM NMPUPOABI Ha
OCHOBaHUU 3HAHUH M ONBITA, MOJYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

dopmupoBaHre y O0yYarOIUXCsd YMEHHUH WIUTIOCTPUPOBATh 3HAUEHUE OHMOJIOTMYECKUX
3HaHUW B MPAKTUYECKOW NEATEIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IMMOCTH OEpEeKHOTO OTHOUICHHUS K HEel, COOIOIEHUS AITUYECKUX HOPM IpU MPOBEACHUU
OMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKMX 3HAHUM JUIS MOBBIIICHUS YPOBHS 3KOJIOIMYECKOU
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

NpUMEHEHHE NPHOOPETEHHBIX 3HAHUI M YMEHUH B TOBCEJIHEBHOW JKU3HU JUIS OLEHKH
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHHE U COOIIOICHNE Mep MPOPUIAKTHKH 3a00I€BaHHH.

s u3ydenus kypea «Pemenue 3aaa4 mo o6meit 6uonorun» orBoautcs 34 vaca (1 gac B
HEJIEIIO).



COILEPKXAHUE OBYYEHUSA

11 kaace

1. MosiekyJsipHble OCHOBBI HACJIeICTBEHHOCTH ( 5 yacoB)

Xumnueckui cocraB xpomocom. JIHK — martepuanbHblli HOCHTENb HACIEICTBEHHOCTH.
Crpoenne, pynxnuu u coiictBa JHK. [IpaBuno Yapradda. ['en kak snemeHTapHas eIuHHIA
HACIICICTBEHHOCTH. [ 'eHeTmueckmii koxa, ero csoiictBa. Pemmmkamus JIHK. OcoGenHoctn
ctpoennss u Buabl PHK. Peanuzanms HacnencTBeHHOH uWHGOpMAaNMU: TPAHCKPUIILIHSA,
tpancisiusa. Ocodennoctu ctpoenus u Buasl PHK. Perynsius rennoi aktuBHOCTH. Permenue
3a/1a4 110 MOJIEKYJIIPHOM F€HETHKE.

2. OcHoBHBbIE 3aKOHBI HacjiexoBanus (17 yacos)

Monorubpuasnoe ckpeunBanue. 1lepBbiil u Bropoi 3akoHbl MeHnzaens. AHanusupyroliee
ckpemuBanue. JurubGpugHoe M MONUrHOpUAHOE CKpemiuMBaHue. Tperuidt 3akoH MeHzens.
Henonnoe nomumuupoBanue. MHoOecTBeHHbIN autenusM. I[lnenorponus. KopomuHupoBanue.
HacnenoBanume npU3HAKOB, CLEIUIEHHBIX C MOJOM, M MPU3HAKOB, KOHTPOJIHUPYEMBIX
ayTOCOMHBIMHU U CIEIUICHHBIMH C IOJOM reHamu. HacnegoBaHuu NpPHU3HAKOB MPU CLETICHUU
F€HOB M KpoccuHroeepe. 3akoH Moprana. BsauMopeiicTBue HeaUIeNbHBIX TI'€HOB
(KoMILJIEMEHTapHOE B3aUMOJICHCTBUE, 3MUCTA3, oauMepust). I'eHeanoruueckuii MeTo. AHaIN3
ponocnoBHbIX. llpaBuna cocrtaBineHus ponocioBHbIX. llomynsiuoHHass reHeTHkKa. 3aKoH
XapauBaitnOepra. Penenne reHeTndeckux 3a1ad.

3. OBoJononHoe yuenue (7 4acos)

Hctopust sBomonuoHHbIX ujed. 3HaueHue pador K.JIunues, yuenust JK.b.Jlamapka,
sBOMONIMOHHON  Teopun Y.JlapBuna. Ponp »BomoLMOHHONW Teopuu B (HOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MHpa. Buja, ero xapakTepucTuka M CTPYKTypa.
Bun, ero kpurepuu. [lonynsauus - CTpyKTypHasi eAMHUIA BUJA, €AUHUIIA 3BotoIuH. [lomymsius
Kak (opma CyliecTBOBaHHUS BHA. JIBMXKYIME CUIIBI DBOJIIOIMHU, WX BIUSHUE HA TEHO(OH]
nomynsiiiu. Victopust sBoronmonHbix uaei. Yuenue Y. [lapsuna 06 sBomronmu. [lomynsmus
KaK OCHOBHas enuHuua 3poitonuu. daktopsl 3Bomtouuu. BupgoobpazoBanue u ero (popmsl.
Cunrerudeckas Teopus BONONNH. Pe3ynbrarsl sBomronuu. CoxpaHeHne MHOT000pas3usl BUIOB
KaKk OCHOBA YCTOMYMBOTO pa3BUTUS Ouocdepbl. [HUMOTE3BI MPOUCXOKACHHUS HKU3HU.
OTanuuTeNnbHbIE TPU3HAKU KUBOTO. YCJIOKHEHHE JKMBBIX OPraHM3MOB Ha 3emiie B MpOLECcCce
ABOJIIOLIMU. [ MIIOTE3BI MPOUCXOKACHUS YelIOBEKa. DBOJNIOIMS ueroBeka. YemoBeueckue pachl.
Cucrema XuBBIX opranu3moB Ha 3emie. [IpucnocobieHHOCTh K cpere oouTtanus. OCHOBHBIC
3aKOHOMEPHOCTH 3BONIIOLUUA. OCHOBHBIE HANPABJICHUS ABOJIIOLMU: apoMopdo3, ANOoATaNTalNs,
JereHepanysi, OHOJOrMYECKHil mporpecc M Ouosorndyeckuid perpecc. buopaszHoobOpasue -
coBpeMeHHasi mpobiema Hayku u oOmectBa. [IpoOiema coxpaHeHuss OHOJIOTHYECKOTO
pazHooOpazus. ['eHooHT M OXpaHa peAKUX M HMCUE3AIIUX BUIOB. BcemmupHas crparerus
COXpaHEHUsI TPHUPOAHBIX BHAOB. OCOOCHHOCTH TOMYJISIIMOHHOBHIOBOTO YPOBHS JKHU3HHU.
Pemienue 3aau o reme «9BOIIOIMOHHOE YUCHUE.

4. Jxocucremsl ( 5 yacos)

buoreonieno3 kak OmocucTeMa M OCOOBIH YpOBEHb OpraHU3allMU KU3HU. BHOTEOIeHO3,
OuoreHo3 u 3kocucrema. [IpoctpancTBeHHast U BUIOBasi CTPYKTypa OuoreoreHo3a. TuIlbl cBsizeit
U 3aBUCHMOCTel B OmoreorieHo3e. [IpucnocobneHuss OpraHM3MOB K COBMECTHOM JKHM3HH B
OuoreoreHo3ax. KpyroBopot BelecTsB 1 npeBpalieHrs SHEPTUU B OMOTreoleH03€e. 3apoxkKIeHNue U
CMeHa OuoreoneHo3oB. MHoroobpaszue OuoreoneHo3oB. CoxpaHeHHEe pazHOOOpasus
OHOreoLeH030B. DKOCUCTEMBI. JKOJOTHYEeCcKre (PAKTOphl, UX 3HAYEHHE B KU3HU OPTaHU3MOB.
BupnoBas u npoctpancTBeHHasi CTpyKTypa skocucteM. [luieBbie cBsi3u, KpyroBOpPOT BELIECTB U
NpEeBpallleHus] SHepruum B HKocucreMax. [IpaBwia skonormueckoir nupamuasl. [Ipuunzb
YCTOMUYMBOCTU M CMEHBI SKocucTeM. CaMOperysius B 3KOCucTeMe. Arposkocucrema. Biusinue
JIeSITEIbHOCTH YeJloBeKa Ha OuoreoreHo3bl. Penenne 3anad no reme « 9KOCUCTEMBI».



IHJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «PEIIEHME 3AJIAY 11O OBIIEN BMOJIOTMA» HA YPOBHE CPEJHEIO
OBILIEI'O OBPA3OBAHUSA

Cormacao ®I'OC COO, ycraHaBIuBalOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType TUYHOCTHBIX pe3ylbTaTOB OCBOEHUs yueOHOro kypca «Pemenue 3agau mo
oOuieil Ouosorum» BBIAEICHBI CIEAYIOIIUE COCTABJISIIOIIME: OCO3HAHHME OOy4YaroUMMUCS
POCCUHCKOMN TpakIaHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEILHOCTH
U CaMOONPEACICHUIO, HATU4YMe MOTHBAIMUM K OOy4eHUI0 OHOJOTHH, IIeJICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX yOEXKIEHUH JTUYHOCTH Ha OCHOBE KJIFOUYEBBIX IIEHHOCTEH U MCTOPUUECKHUX
TpaAUIUi pa3BUTUA OHOJIOTMYECKOTO 3HAHWSA, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJACTBOBATbCSI B CBOCH  JESATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMU  YCTaHOBKaMH,
MPHUCYIIUMHU CUCTEME OMOIOTHYECKOT0 00pa30BaHusl, HAIMINE SKOJIOTHIECKOTO MPAaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTD LIEIH U CTPOUTH KU3HEHHBIC MJIaHbI.

JInyHOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOTO Kypca «Pemienue 3amad mo OMOJIOTHNY
JOCTUTAIOTCS. B €IUHCTBE Y4YEOHOM M BOCHHTATEIbHOW MAESITETbHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMA ~ POCCHUHCKMMH  COLUOKYJIBTYPHBIMH, HCTOPUYECKMMH M  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMU MU HOPMaMH TOBEICHUS U
CIIOCOOCTBYIOT TIpOIlECCaM CaMOIO3HAHMs, CAaMOBOCIUTAHUS UM CaMOPa3BUTHS, Pa3BUTHUS
BHYTpPEHHEH MO3UINH JIMYHOCTH, MATPUOTU3MA, YBRKEHUS K 3aKOHY U MPABOIMOPSIIKY, YEIOBEKY
TpyZla ¥ CTapIieMy MOKOJICHUIO, B3AMMHOTO YBaXXEHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY
HacJeAMI0 U TPaJULKSIM MHOTOHAlIMOHAJIBHOTO Haponaa Poccuiickoit ®denepamuu, npupoae u
OKpY>Karollen cpene.

JIndHOCTHBIE PE3yabTaThl OCBOCHHS Y4eOHOTO Kypca «PemieHue 3afad mo OHOJIOTHI
JOJDKHBI ~ OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH  OOYYarOUIUXCS  PYKOBOJCTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEW MO3UIMEH ITUYHOCTH, CUCTEMOW IIEHHOCTHBIX OpHEHTAaIUH,
MO3UTUBHBIX BHYTPEHHUX YyOEXKICHUH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM
POCCHUICKOrO 0O0IIECTBA, PACIHIUPEHUE KU3HEHHOTO OMbBITA U OMbITA JESTEIHHOCTH B MpoIlecce
peanu3any OCHOBHBIX HalpaBJI€HUN BOCIIUTATEIHHOM JIESITEIIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXIAHCKOW TIO3UIMKM OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, yBaKEHHE 3aKOHA W
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JIEATETLHOCTH IIPH CO3JTaHUH YUECOHBIX TTPOEKTOB,
peleHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TMO3HMIIMI0 TI0 OTHOIICHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

yMEHHWE YYHTBHIBATH B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU YOEKICHUSIMH, KYIbTYPHBIMH LIEHHOCTSIMH U COLIMATHHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXJICHUH CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTh K TyMaHUTapHOU u BOJIOHTEPCKOU NeSITeNIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN TPakIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepe] PoauMHOMN, ropmocTu 3a CBOW Kpai, CBOIO
Ponuny, cBO S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;



[[EHHOCTHOE OTHOIIEHWE K TPUPOJHOMY HACIEAWI0 U TAMITHHKAM TPUPOIBI,
nocTxkeHusIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKHUX YYEHBIX B CTAHOBIICHHE W Pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uneitHas  yOeXAEHHOCTh, TOTOBHOCTh K CiIyXeHHo u 3amuTe OredecTsa,
OTBETCTBEHHOCTh 3a ero cynb0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJIUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHHSTHS IIEHHOCTCH CEeMEWHOH XKM3HU B COOTBETCTBUHU C TPAJAHUIHUSIMU HAPOJIOB
Poccumn;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIICHHMIA,

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE IPOSBIISITH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) pusnueckoro  BocHUTAHUS, (OPMHPOBAHMA  KYJbTYPbl  310pPOBbSI M
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHMMAaHUE W pealih3als 3J0pOBOro u 0e30macHoro odpasa Ku3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUEHHYECKUX TMPaBWJI M HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHVMMAHWE I[IEHHOCTH TIPaBWJI WHIUBUIYaTbHOTO W KOJUIGKTHBHOTO 0€30TacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE IOCIICJICTBUN W HEMPHSTHS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS ATKOTOJIA,
HApPKOTUKOB, KYpeHHUs);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYJAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATEIBHOCTH  TEXHOJOTMYECKOM W COUHMAIBHOMN
HANPaBIEHHOCTH, CMOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITETTHHO BBITIONHSTH
TaKyIo JIeSITeIILHOCTD;

HMHTEpEC K paznuvHbIM chepam mpodeccrnoHaNbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KM3HECHHBIE TUTAHBL;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHIO Ha MPOTSHKEHUU BCel
KH3HU;

7) 3K0JI0rHYecKOro BOCIIMTAHUSA:

AKOJIOTUYECKH I1€JIeCO00pa3HOE OTHOIICHUE K MPUPO/IC KaK UCTOUYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAaHMS;

MOBBIIIECHUE YPOBHS IKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OMbITa MJIAHWPOBAHUSA
MOCTYIKOB M OIEHKU WX BO3MOXKHBIX IMOCIEICTBUH /ISl OKPYKAIOIIEH CPeIbI;

OCO3HaHHUE TN100aIbHOI0 XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHUs;

CIIOCOOHOCTH MCIOJIL30BATh MPUOOpETaeMble TIPU U3yYECHUH OMOJIOTHH 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HENPUATUE NEHUCTBUM, NPUHOCAILUMX BPEN OKPYKAOLIEH MPUPOAHON Cpere,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HQJIMYME DPA3BUTOIO SKOJIOTMYECKOI'O MBIIIICHHS], HKOJOTMYECKOM KyJbTyphl, OIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAIBHOM NpakTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON JESTENIbHOCTH 9KOJIOTMUYECKOI HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPLUICHCTBOBAHHE  SA3BIKOBOM W  YHUTATEIbCKOW  KYJIbTYphl KaK  CpelCTBa
B3aMMOJICHCTBUS MEXKY JTHOAbMH U ITO3HAHUS MUPA;

MIOHMMaHHe crenupUKd OMOJIOTHU KaK HayKd, OCO3HaHHsS €€ pojiu B (OPMHUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YelIOBEeKa U oOlecTBa, B IO3HAHUM IPHUPOTHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIsl COBPEMEHHOM LIMBMIIM3ALUU: 0OecreueHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarb pecypcHble IpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA MyTeH BbIX0/a U3 II100aIbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJOTMYECKUX 3HAHUM B LEJSIX MOBBIIIEHUS O0IIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIIMOHAJIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

MIOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCSA JAHHBIX C LEJIbI0 IOJy4yeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OUOJOTMYECKUE 3HAHUS [UISl PELICHUS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HAYYHOMH JESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO ACSITENIEHOCTh NHAUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENPEPhIBHOMY OOpa30oBaHUI0 M CamMO0Opa3oOBaHUIO, K
AKTUBHOMY TIIOJIYY€HHUIO HOBBIX 3HAHMHM IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpenmeTHble pe3yibTaTbl OCBOEHHS y4yeOHoro kypca «PemeHue 3amad 1o
OMoNOTMM» BKIIOYAIOT: 3HAa4YMMble s (OPMHUPOBAHMS MHMPOBO33PEHHUS OO0YYAIOLIMXCS
MEXIMCHUIUTMHAPHBIE (MEXITpEeIMETHbIE) OOIeHayuYHble MOHITHS, OTPaXKarollle IeJIOCTHOCTh
HaY4YHOH KapTHHBI MHpa U CHEHU(PHUKY METOJOB MO3HAHUS, UCIOJIb3YyEeMBIX B €CTECTBEHHBIX
Haykax (BEIIEeCTBO, SHEPIHUsl, ABJIEHUE, MPOIIECC, CUCTEMa, HayYHbIH (DaKT, MPHUHIINII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAONIOJICHHE, W3MEPEHHE, HKCIEPUMEHT U
Jpyrux), yHUBepcalbHble YydeOHbIe JelcTBUS  (IIO3HABaTeNbHbIE, KOMMYHHKAaTHBHBIE,
peryisaTHBHbBIE), oOecneunBaone (OpMHUpOBaHHE (YHKIMOHAIBHOM T'pPaMOTHOCTH U
COIIMAIPHOM ~ KOMMETEHIIMH  OO0YyYalolmUXCsl, CIOCOOHOCTh OOYYarOIIUXCsl HCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHUE 3HAHUS M YHUBEpPCAIbHbIC Yy4eOHBIE
JICUCTBUS B TO3HABATEILHOMU M COLIMATIbHON MPAKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro oO0Iero odpa3zoBaHuUs
JIOJKHBI OTPaXkaTh:



OBi1aieHNe YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHeE TeHCTBHUS:

CaMOCTOSITENTLHO (DOPMYITHPOBATh M aKTyaJIM3WPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHWUW 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIU3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMU MMOHSATHSIMH),

OTIPENeNIATh IEIH JEATSILHOCTH, 3a/aBas IMapaMeTpbl U KPUTCPUM HUX JIOCTHIKCHUS,
COOTHOCHTH PE3yIbTAaThl ACATEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIOJIb30BaTh OHOJIOTUYECKHE TMOHATUS il OOBSICHEHUS (AaKTOB W SIBICHUU KHBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJICHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSITh CXEMHO-MOJICTILHBIC CPENICTBA IS MPEACTABICHUS CYNIECTBEHHBIX CBS3CH U
OTHOILEHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTAaX, a TAK)KE MPOTUBOPEYHMI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabarbiBaTh IUIaH pEIICHUS MPOOJEeMbl C y4ETOM aHaIM3a UMCHOIIUXCS
MaTepUaTbHBIX H HEMaTEPUATBHBIX PECypPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTh, OICHUBATh COOTBETCTBUE PE3YJbTATOB LIEISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATE PabOTy B YCIOBUSIX pEABbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh  KPEAaTUBHOE  MBIIIJICHHE TPH  PEHICHUH  KU3HEHHBIX  MpoOJeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE ICHCTBHUS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHrs MPAKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MO3HAHUS;

WCIOJIb30BaTh Pa3IMYHBIC BHJBI JCATCILHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

(hopMHPOBATh HAYYHBIN TUI MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEHN, KITFOUEBHIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 33aJaud B OOpa30BaTENbHON AEATEIHLHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyalU3UpOBaTh 3aJady, BBIABUTATh
TUIOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHhI JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3WPOBATh TIOJNyYEHHBIC B XOJAC pEIICHHS 3a7add Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OICHUBAThH MIPUOOPETEHHBIHN OITBIT;

OCYIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEPEeHOoca CPEICTB U CIIOCOOOB ACHUCTBUS B
po)eCCHOHAIBHYIO CPENY;

yMeTb TIEPEHOCHTh 3HAHHUA B T[O3HABATEIbHYIO U MPAKTUYECKYl0 oO0JacTu
KU3HEIEATCITLHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIC WICH, NpEUIaraTh OPUTHHAIBHBIC TOIXOIbI M PEIICHUS, CTaBUTh
poOIIeMbI u 3a/a4u, JOTTYCKAIOIIUE ATbTEPHATUBHBIC pEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX MCTOYHMKAX MH(OpMamuu (TeKcTe ydyeOHOTro mocolus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsSX U CIPABOYHHKAX, KOMITBIOTEPHBIX



0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3NIUYHBIX BHIOB U (opM
IPECTaBICHUS, KPUTUUECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIIPOTUBOPEUUBOCTb;

(dbopMynIHpOBaTh 3ampochl M MPUMEHSTH Pa3IM4YHBIE METOABI MpPHU TOUCKE U OTOOpe
O6uonornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a]1a4;

npuoOpeTaTh OMBIT UCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJbHYIO (OPMY MpEACTaBICHUS OHOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIOJIBb30BAaTh HAYYHBIA S3BIK B KAauecTBE CPEACTBa NpU paboTe ¢ OHOIOTHYECKOMH
uHpopMaLuel: IPUMEHITh XUMHUUYECKHe, (PU3UYECKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TMPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH;

BJAJIETh HAaBBIKAMHM pACIO3HABaHHWS W 3alIUThl WHPOpManuu, HHOOPMAIIMOHHOK
0e3011acCHOCTH JMYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH J1eHCTBUSIMU:

1) oomenne:

OCYIIECTBIISATH KOMMYHHKAIIMH BO BCEX c(epax >KU3HM, aKTUBHO Y4aCTBOBATH B AHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeIUIaraéMoil 3a/Jadyd, YYWUTBIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JJMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHWS, NMOHMMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUi, yMETh CMAryaTh KOH(MIUKTH U
BECTH MIEPETOBOPHI;

BJIAJIeTh Pa3IMYHBIMU CIIOCOOAMU OOLIEHMSI W B3aUMOJEHCTBUS, TOHUMATh HaMEPEHUs
NPYTUX JIOACH, TPOSIBIIATh YBAKHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIB30BAaHHEM S3BIKOBBIX
CpPEICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MIOHMMAaTh U HMCIIOJI30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUYaJIbHON paboThI MpH
pelieHny OMOoJ0THYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMaTHKy M METOJbI COBMECTHBIX JCUCTBUI C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

MPUHUMATh 1M COBMECTHOH JeATENIbHOCTH, OpPTaHW30BBIBATH W KOOPIMHHUPOBATH
JecTBUsL MO €€ JOCTHXKEHHUIO: COCTaBNIATh IJIaH JEHCTBUHM, pacnpefensTh PO € y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KauYeCTBO CBOETO BKJIA/1a M KAXKJIOTO YYaCTHUKA KOMaH/Ibl B OOIIUIT pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJularath HOBBIE MPOEKTHI, OLEHUBATh HJIEU C MO3UIMKU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh IMO3UTHBHOE CTPATETHUYECKOE IOBEJIEHHE B pa3IMYHBIX CHUTYalMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OsiajieHne YHUBEPCAIbHBIMH PeryJsTHBHBIMH el CTBUAMU:

1) camoopraHu3anus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBIABICHUS MNPOOJIEM M UX pEIleHUs B
’KM3HEHHBIX U y4EOHBIX CUTYyaLlUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH IIeJIEBbIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JNEUCTBUAX M IMOCTYNKAaxX IO OTHOIIEHHIO K XMBOH IPUPOJAE, CBOEMY 3/10POBBI0 U 370POBBIO
OKPYKaIOIINX;



CaMOCTOSITENIHO OCYILECTBIISATh IMO3HABATEIbHYIO AEATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTh COOCTBEHHBIE 33Jaul B 00pa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIHO COCTaBJISITh IUIAH PELIEHUs IPOOIEMbI C YUETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacumpsATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHUIO IIMPOKOW HPYIUIMH B Pa3HbIX
00J1acTAX 3HaHUI, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HAaBbIKAMU II03HABATEIbHOMN pe(IeKCUU KaK OCO3HAHMSI COBEPILAEMBIX JAEHCTBUN
U MBICJIUTEJIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIB30BATh MPUEMBI pedIieKCUu
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHMBAaTh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YIIbTATOB JIEATEIBHOCTH;

3) npuHsiTHE CeOsI H APYTHX:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U a@pIYMEHTBI JPYTUX IIPU aHAIU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

IMPEAMETHBIE PE3YJIBTATHBI

IIpenmetHbie pe3ynbTaThl ocBoeHUs porpaMMbl COO BKIIOYAIOT cenuduyeckue 1is
yuebHoro Kypca «Pemienue 3a1a4 1o OMoJI0ruM» HayyHble 3HaHUS, YMEHUS U CLIOCOObI
JIeMCTBUI MO0 OCBOCHUIO, MHTEPIIPETALMH U IPe0Opa30BaHUIO 3HAHUMN, BUJIBI AEATEIbHOCTH MO
MOJIyYEHHUIO HOBOT'O 3HAHMSI U IPUMEHEHUIO 3HAHUH B Pa3IMUHbIX yUYEOHBIX CUTYALIUSX, a TAKKE
B PeaJIbHBIX )KU3HEHHBIX CUTYAIUX, CBSI3aHHBIX C OMOJIOTHEH.

[IpenMeTHbIe pe3ynabTaThl OCBOEHHUS yuyeOHOro Kypca «PemieHue 3agad mo OMOIOTHUH»
JOJIKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE W pOJiIM OMOJIOTMU B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIa/leé POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHne OMOJOTHYECKX TEPMUHOB M MOHATUMN: KU3Hb, KIIETKA,
opranusM, Meraboiau3M (0OOMeH BeIeCTB M  MpeBpalleHHe HHEpPruu), TOMeocTa3s
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHHUE
(penpoyKius), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHHE Hu3Jarath OWOJIOTMYECKHE TEOpur (KJIETOYHAs, XpPOMOCOMHas, MyTalllOHHas,
[EHTpaJlbHasl JO0rMa MOJIEKYJIsApHOH Ouonorun), 3akoHsl (I'. Mennens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 IIEeHTpax MHOroo0pasusi U IPOUCX0XKIEHUS KyJIbTYpHbIX pacTreHuid H.
W. BaBuinosa), onpeaesnsTh IPaHULIbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJAaMHU HAayYHOI'O MO3HAaHUS B OMOJOTMU: HAOMIOEHUE U ONMCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alus M MPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYyUYCHHBIX DPE3YJIbTAaTOB, HMCIIOJB30BAHHBIX HAYYHBIX TOHITHH,
TEOpUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATH CYILECTBEHHBIE IIPU3HAKU BUPYCOB, KIETOK IIPOKAPHUOT U JYKAPHUOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U



IpEBpallCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IMIIACTUYECKOTO U SHEPreTH4ecKoro oOMeHa,
XEMOCHHTEe3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAJIbHOIO PAa3BUTHSA
opraHusma (OHTOTEHE3);

YMEHUE NPUMEHATH MOJIy4YeHHbIE 3HaHUA 7151 OOBSICHEHUS OMOJIOTMYECKUX IPOLIECCOB U
SIBJICHUM, JJIS1 IPUHATHS PAKTUYECKUX PEHICHUH B TOBCETHEBHON )KU3HHU C IIETbI0 00ECTICUCHUS
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYKAIOIIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOM OMONIOrMM M OMOTEXHOJIOTHH JUIsl palMOHAIbHOIO
IPUPOIONOIB30BaAHUS;

YMEHHE pellaTh 3JIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- U JUTMOpHUAHOE
CKpEIIMBaHKE, CLIECIUICHHOE HACIE0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUI IpeJiCKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINIOIHATH JIAOOPAaTOPHBIE W MPAKTHYECKUE PaOOTHI, COOIIOAATH MpaBHia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OICHWBATh M WHTEPIPETHPOBATH MH(GOPMAIHIO OHOIOTHYECKOTO
COJIepKAHUsS, BKJIIOYAIOLIYIO0 IICEBIAOHAYYHbIE 3HAHMUA M3 PA3IMUHBIX MCTOYHHKOB (CPEICTBA
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHaIIbl), STUYECKHE ACTIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOIOTUH;

yMEHHE co37aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOILEHUs, 00001
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJIbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

c(OpPMHPOBAHHOCTh 3HAHUI O MecTe U pOJIM OMOJIOTMU B CHCTEME HAay4yHOIo 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HaYYHOTO MHUPOBO33PEHUs, O BKJIa/I€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE pacKpblBaTh COJAEp)KaHUE OWOJOTHYECKUX TEPMHHOB U TOHATHH: BHJ,
NOMyJsiMsl,  TeHOQOHJ,  OSBOMIONMUS,  ABWXKYIIME  Ccwibl  ((GakTopbl)  SBOJIIOIMH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHMJI000pa30BaHUE, SKOJIOTMYECKHe (DaKTOpbI, IKOCUCTEMA,
OPOJYLUEHThl, KOHCYMEHTbI, pEeAYLUEHTbl, LEeNu MHTaHUs, OHKOJIOTUYECKas MUpaMHJa,
6uoreoreHo3, ouocgepa;

yMEHHE u3Jaratb OuojiorhyYeckue Teopuu (dBoitolMoHHass Teopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblmeBoro cxozacrsa K.
M. bapa, yepenoBanus IMaBHbIX HanpasieHuil u nyrei somonnu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHajckoro), onpenensiTb rpaHHUIIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OMHCAHHE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TOJyYEHHBIX PE3YyJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIE IPHU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB!
BUJIOB, TOMYJALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OI[€HO30B U IKOCHCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BHUJI000pa30BaHusl, MPHUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB M MTOTOKA PHEPIHM B 3KOCUCTEMAX, aHTPOIOT€HHBIX U3MEHEHUI
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHUE NPUMEHATH MOJIy4YeHHbIE 3HAHUSA 1751 OOBSICHEHUSI OMOJIOTHYECKUX MPOLIECCOB U
SIBIICHUH, 1711 IPUHATUS TPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENBbIO O0ECTICUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0pOBbSl OKPYXKAIOLUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAaOWIEH NPUPOIHON cpenae, MOHMMaHUE HEOOXOIMMOCTH



UCTIONIb30BaHUS JOCTUKCHHM COBpEMEHHOM ouonoruu TUTS parroHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJIOrMYecKHe 3a/1ayM, COCTaBJATh CXEMBI IepeHoca
BEIIECTB U SHEPTUH B IKOCUCTeMaX (I[eMH MUTaHUs);

YMEHHE BBIMOIHATH J1a00paTOpHbIC U MpaKTU4YecKue paboThl, COOIIOIATh MpaBWIA TpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH WHPOPMAIUIO OHOIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3 Pa3jIMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBoi HWH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MAaTepHalbl), paccMaTpUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HIIUIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIE TMHCbMEHHbIE W YCTHbIE COOOLIEeHUs, 00001as
OMOJIOTUYECKYI0O HMH(POPMAIIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
11 KJIACC

KoanuecTBo 4acoB

. HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne m/m MpPorpamMmblI Bcero f;g:ﬂ‘:ﬂbﬂme ;[;) 62:)1;Tblimecxne oOpa3oBaTe/IbHbIE PecypChl
bu6mmoreka [IOK
1 MornekynsipHbIe OCHOBBI 5 https://m.edso0.ru/7f413368
HACJIEICTBEHHOCTH
bu6mmoreka [IOK
2 OCHOBHBIE 3aKOHBI HACIIEICTBEHHOCTH 17 https://m.edso0.ru/7f413368
bu6mmorexka [IOK
3 DBOIIIOLIMOHHOE YYCHHE 7 https://m.edso0.ru/7f413368
bu6mmoreka [JOK
4 IKocHCTeMbI 5 https://m.edso00.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 34 0 0
ITPOTPAMME



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

INOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KoJunyecTBo 4yacoB Jara JIeKTPOHHBbIE HU(POBHIE
Ne ni/m Tema YpoKka B Ko]—[Tpo,m,]-[],[e HpaKTuqec](ue H3ydeHus 06pa30BaTeJILHbIe
r
cero padoThI padoThI pecypcbl
P
1 ELICHUE 33724 Ha IIPaBUJIO 1 | Henens
Yapradda.
Pemenue 3agau Ha 3HaHUE CTPOCHUSA bu6nmoreka LIOK
2 u corictB JIHK u PHK. 1 2 Hemenst https://m.edsoo.ru/863cccOe
Pemenue 3agau ¢ mpumeHeHuemM bu6nmorexa LIOK
3 FEHETHYECKOr0 KOJa. 1 3 "Henenst https://m.edsoo.ru/863ccc0e
Pemenne 3amad no teme «brnocuaTes bubnunoreka LIOK
4 1 4 Henens )
Oenka. https://m.edso0.ru/863ccf56
aJveT I MIEHUIO 33744 II
5 3auer no pe CHITIO Sanat 1o 1 5 Henens
MOJIEKYJIIPHOW T€HETHKE.
M .
6 Hé) I;il;gfdpgf(l){ O(fﬁcgfg;fﬁ?; eIst 1 6 Henens bubmorexa HOK
P P ACTA. A https://m.edso0.ru/863cd9ce
Pemenne 3amauy.
7 CamocrosTenbHOE pelieHue 3a1a4 1 7 Hexens
Ha 1 u 2 3akoHBI MeHnens
A K WBaHUE.
8 HAJIU3UPYIOLIEE CKPEIL e 1 8 Hexens
Pemrenue 3amau
JurubpuaHoe U MoIUruOpuHoe bubmuoreka [JOK
9 CKpemuBanue. TpeTuii 3aKoH 1 9 Henens https://m.eds00.ru/863cdb36
Mennensa. Pemrenne 3agad.
Pertenne 3a1a4 Ha TUTHOPHUIHOE
10 o a pui 1 10 Henens
CKpEIIIMBAHUE.
11 Pemrenue 3amad MOBLINIEHHON 1 11 wenmensa



https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cdb36

CJIOKHOCTH.

12

Henonnoe nomuaupoBaHue.
Pemenue 3agay.

12 Henens

bu6nmoreka [IOK
https://m.edso0.ru/863ce568

13

CrerUieHHOe HacjeJ0oBaHue. 3aK0H
Moprana. Pemenue 3aia4 Ha
CLIEILUIEHHOE HACIEI0OBaHUE.

13 Hemensa

bubnunoreka LIOK
https://m.edso0.ru/863ce73e

14

15

HaCJ'Ie,Z[OBaHI/Ie IIPHU3HAKOB,
CIHCINICHHBIX C I1I0JIOM, U IIPHU3HAKOB,
KOHTPOJIUPYCMBIX ayTOCOMHBIMHU U
CICIVICHHBIMH C ITIOJIOM I'CHaMH.
Pemenue 3amay Ha HaCJICJOBaHUC,
CHCIIVICHHOC C ITOJIOM.

HacnepnoBanue npu3HakoB npu
CIEIIJICHUU T€HOB U KPOCCHUHTOBEDPE.
Pemenue 3a1a4 noBbIIEHHOM
CII0KHOCTH

14 wengensa

15 wenensa

bubmuoreka [{OK
https://m.edsoo.ru/863ce8ec

bubmuoreka [IOK
https://m.edsoo.ru/863ce8ec

16

17

[IeneTpanTHOCTB U
JKCIIPECCUBHOCTL. Pelienne 3anau
Ha IPUMEHEHNE NIEHETPAaHTHOCTH

Pemenue 3agau Ha onpeneneHne
TPYIII KPOBU YEJIOBEKA KAK IIPUMEDP
KOILOMI/IHI/IpOBaHI/ISI AJIJICJIIBHBIX
T'CHOB.

16 Henensa

17 Henens

18

19

20

Pemenune 3ama4 Ha B3aMOJCHCTBHE
HEAJJICJIbHBIX I'CHOB.

P.C. I'eneasmornuecknii MeTOJ B
M3y4YEHUU HACJIEACTBEHHOCTH U
M3MCHYMBOCTH YeJIOBEKa. AHAIN3
ponocioBHbIX. CocTaBieHue
POIOCTIOBHBIX.

Pemrenue 3amgad Ha againns
POAOCIIOBHBIX.

18 Hemensa

19 Henensa

20 Henensa

but6mmoreka [IOK
https://m.edsoo0.ru/863ce8ec



https://m.edsoo.ru/863ce568
https://m.edsoo.ru/863ce73e
https://m.edsoo.ru/863ce8ec
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Pemenne KOM6I/IHI/IpOBaHHI)IX 3aJa4

21 N 21 genensa
MOBBIIIEHHOMN CJIOKHOCTH.
3a4eT 1o peneHuIo 3aaay 1o
22 P o 22 "Henens
reHETHKE.
Pemienue 3aga4 pa3HbIX TUIIOB I10 bub6nmoreka [IOK
23 teme «EcTecTBEeHHBII 0TOOPY» 23 mepens | https://m.edso0.ru/863cf684
Pemenue 3aga4 pa3HbIX TUIIOB 10 bub6nmmoreka [IOK
24 24 nenens ]
Teme «HarmpaBiieHHsI IBOTIOLIUIY. https://m.eds00.ru/863cf508
Pemrenne 3amad pa3HbIX THIIOB 110 Bu6moteka [JOK
25 25 »Henensa )
teme «bopr0a 3a cylecTBOBaHUEY. https://m.edso0.ru/863cf684
Pemrenue 3agad pa3sHbIX TUIOB 110
26 TeMe «CI/IHTICITI/I‘?GCKEI}I TEeOpHUs 26 uenens Bubmzorexa HOK
P https://m.edso0.ru/863cf684
JBOIIOLUIY.
Pemrenne 3a1a4d pa3HbIX THIIOB 110 Bbu6motreka [IOK
27 TeMe «DBOJIIOLIMSA YETIOBEKA. 27 wenens | https://m.edsoo.ru/863cf7e2
[TonynsanronHas reneTuka. 3akoH
Xapau -BaitnOepra. Ananus bubmuoreka [IOK
28 TeHETUYECKOU CTPYKTYPhI 28 memens | https://m.edso0.ru/863cfb20
MOMYJISIIIMA HA OCHOBE 3aKOHA
Xapnu -BaitnOepra. Pemenue 3anad.
3a4eT 1Mo peneHnIo 3a1a4 10 TEME
29 P 1 29 "enens
«OBOIIOLMOHHOE YUYEHUEY
Pemrenne 3aa4 Ha yCTaHOBJICHUE
OCIE OBaTgJ'IBHOC"ZI/I bubmmorexa LJOK
30 H 30 menens  https://m.edsoo.ru/863cfeea
PacmoIoKEeHUsI OPTaHU3MOB B
MHUIIEBON IIEN.
Pemenne 3a1a4y Ha yCTaHOBIICHHE
MOCJIEIOBATEIIFHOCTH CTaIuH bubmunoreka IHOK
31 1 - 31 Henens 1

3aCEIEHUS HOBBIX 9KOCUCTEM U
BTOPUYHBIX CYKIIECCHH.

https://m.edso00.ru/863d0340



https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf508
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Pemenne 3a1a4 Ha YCTAaHOBJICHUC

bu6nmoreka [IOK

32 [TOCJIEIOBATEILHOCTH ITAIOB 1 32 menens | https://m.edsoo.ru/863d0340
KpYyroBOpOTa BEIIECTB B Orocdepe.
Pemrenue 3agaud mo reMe « THUIIEI bu6nmoreka [IOK

33 B3aUMOOTHOIICHUH MEXKITY 1 33 memenss  https://m.edso0.ru/863d064c
OpraHU3MaMu».
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

11 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeIbHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

CdopmupoBaHHOCTH 3HAHUI O MECTE M PO OMOJIOTHH B CUCTEME HAYYHOTO
3HaHUSl €CTECTBEHHBIX HAYK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPa ¥ HAYYHOTO MHUPOBO33PEHUS; O BKIIAJEC POCCUHUCKUX
1 3apyO0eKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIMOHATBHOM
IPaMOTHOCTH YeJIOBEKa JIJIsl PEeIICHHS )KU3HCHHBIX 33]1a4

YMeHue pacKphiBaTh COICpXKAHUEC OWOJIOTMYECKUX TEPMUHOB W ITOHSTHI:
BUJ, TOMyJIALUS, TeHO(OHJ, HSBOJIONUS, ABIKYIIHE CUIBl ((HaKTOpPbI)
9BOJIIOIUH, MPHUCIIOCOOJICHHOCTh OpPTraHHU3MOB, BHJI000pa30BaHUE,
IKOJIOTUYECKUE  (AKTOPbl, JKOCHUCTEMa, MPOAYIICHThI, KOHCYMEHTHI,
peAyUEHTHI, IENU NHUTAHWS, OSKOJOTHYecKas NHpaMuaa, OHWOTEOICHO3,
ouocdepa

YMenue wuznaraThb OuONOTHYECKHE TeopuH (IBOJIOLUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOPUS SBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponbimeBoro cxojactsa K.M. bapa, yepeioBaHus ri1aBHBIX HAPaBICHUH
nyteit sBomounn A.H. CeBeprioBa, yuenusi o 6uocdepe B.U. Bepnanckoro),
OIIPEIENIATh TPAHMIIBI KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BiaieTh METOJaMU HAy4YHOTO MMO3HaHUs B Onosioruu (HabitoieHue u
OMMCaHUE >KUBBIX CHUCTEM, NPOLIECCOB U SBJICHUWI; OpraHu3alus H
MPOBEACHUE OHOJOTUYECKOTO OJKCIEPUMEHTA, BBIIBHKEHUE THIOTE3BI;
BBISIBJICHHE 3aBUCHMOCTH MEX]y HCCIEAYyEeMbIMH BETHYMHAMHU, OOBSICHEHUE
MOJTYYEHHBIX PEe3yIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TMOHSATUN, TEOPUN U
3aKOHOB; YMEHHE JIeTIaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIBTATOB)

YMeHue BBIICNATh CYLIECTBEHHbIE NPU3HAKU CTPOEHUS OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, IOMYJISINN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOTeOlIEHO30B U 3KOCHCTEM; OCOOEHHOCTH IPOLIECCOB HAC/IEACTBEHHON
M3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BHUJI000pa30BaHuUs,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBHS HKOJOTHMUYECKUX (PaKTOPOB Ha
OpPTaHU3MBI, TIEPEHOCAa BEIIECTB M IIOTOKAa DSHEPTrHM B DKOCHUCTEMax,
AHTPOIIOTEHHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH, KpyroBOpOTa
BEIIECTB U OMOTCOXUMHUYECKUX ITUKIIOB B Orocdepe

yMeHI/Ie HpI/IMeHSITI) HOJ'Iy‘-IeHHBIe 3HAHUA dJIA O6’I)5[CHCHI/I$I 6I/IOJ'IOFI/I‘-IGCKI/IX
MPOLIECCOB W SIBIICHUH, M TPHHIATHS TMPAKTUYECKUX PpEHICHUH B
MMOBCETHEBHOM JKU3HU B IENSIX oOecreueHnss 6€30MmacHOCTH CBOETO 370POBbS
U 3I0pOBbS OKPYXKAIOUIUX JIOJIeH, COONIOJCHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIIEeH MPUPOJHON Cpesie; TOHMMaHue HeOOXOAMMOCTH
WCIOJIb30BaHUS JTOCTHKEHUI COBpEMEHHOM OWOJIOTHH IS PAllMOHAIBHOTO
MIPUPOJTOTIOIH30BAHUS

YMenue pemiath 3JeMEHTapHbIE OMOJIOTUYECKUE 3a]aul, COCTABIATh CXEMBbI
MepeHoca BEIIeCTB U SHEPTUU B IKOCUCTEMAX (1[€MU TUTaHUs)

YMeHue BBINONHATH JTAOOPATOpPHBIE M MPAKTUYECKHE DPAaOOTHI, COOIOIATH
MpaBujia Ipu paboTe ¢ yIeOHBIM U JIA0OPATOPHBIM 00OPYIOBAHHEM

YMeHHe KpUTHYECKHM OLEHMBATh M HHTEPIPETUPOBATh HH(MOPMAIIHIO
OMOJIOTUYECKOTO COJEPXkKAHUSA, BKIIIOYAIOIIYIO IICEBJIOHAyYHbIE 3HAHUS U3




pasnmuuHbix ~ ucTouyHWKOB (CMMU, HaydHO-TIOMYJspHBIE MaTEpHAIIbI);
paccMaTpuBaTh TJI00aNbHBIE JKOJOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH,
(bopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10

VYMeHue co3aaBaTh COOCTBCHHBIC IHUCHMEHHBIC M YCTHBIE COOOIICHUS,
0000mmass OWOJIOTHYECKYI0 HMH()OpPMAIMIO M3 HECKOIbKUX HCTOYHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHITUIHBIN ammnapaT OHOJIOTHH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

DBOIIOIMOHHAST OMOIOTHS

11

DBOJIIOIIMOHHAS TEOPHS M €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3BostonuH.  IlajmeoHToNmOrHMUeckue:  IMOCIEI0BATEIBHOCTD
MOSIBJICHUS. BHJOB B TAJICOHTOJIOTUYECKOW JICTONHCH, IEpexXonHble (HopMBlI.
buoreorpaduyeckue: cxoactBo u paznuune ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U Pa3INdus SMOPUOHOB Pa3HBIX BHJIOB
II0O3BOHOYHBbIX. CpaBHI/ITeJIbHO-aHaTOMI/I‘-IGCKI/IeI T'OMOJIOTMYHBIC, aHaJIOTHYHBIC,
pPYAMMEHTapHBIE OpraHbl, aTaBU3MBL. MOJEKYISIPHO-OMOXMMHUYECKUE: CXOACTBO
MEXAaHHU3MOB HAaCJICACTBECHHOCTHM M OCHOBHBIX MeTa00INYECKUX HYTCI\/JI Y BCEX
OpraHHU3MOB

1.2

13

1.4

OpomtormonHas  Teopusi Y. Jlapeuna. IlpeanocbulkM  BO3HMKHOBEHHS
napBUHU3MA. JIBWKyIIME CHJIBI SBOJMIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3sMHOXCHUE TIPU OTPAHUYCHHOCTH PECYPCOB, HEOIPEICIEHHAs] HU3MCHYHBOCTD,
00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass teopust »HBomonmd  (CTD) u  ocHOBHBIE €€ TMOJOXKEHUS.
MuxkposBosrorus. [lomynsnus kak eIMHUIA BUAA U IBOJIOLUN

JBmwxkyne cuibl ((hakTophl) SBOJIOLMK BUIOB B Tpupoae. MyTaluOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTh. llomymnsiiioHHBIE BOJIHBI U Jpeid
reHoB. M3onsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasisitonuii Gpaxtop
sBOMIOLNHU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[IpucnocoOneHHOCT, OpraHM3MOB KakK pe3ynbTar sBoimonuu. [Ipumepst
pUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMop(O3bl M HAMOAANTALINY.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHbIE (OPMBI BH1000pa30BaHMUs:
reorpaguueckoe, 3K0JI0rHUeCcKoe

1.5

2.1

2.2

MaxkposBomrorusi.  Dopmbel  dBomonMH:  (UIETUYECKAs,  JIUBEPTeHTHas,
KOHBEpreHTHas, napamienbHas. HeobpaTumMocTs 3BoJIOLINN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIPEACTABJIECHUS O 3apOKACHUM JKM3HU. HayuyHple TIuDoOTE3BI
BO3HUKHOBEHHUSI JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
SBOIOLHUSA. OKCIEPUMEHTAIbHOE IOATBEPKICHUE XUMHUYECKONM HBOJIFOLUU.
HauanbHble stamel O6uonorndeckoit sBomtonuu. ['unoreza PHK-mupa. IlepBbie
KJIETKU U UX 3BOIIOLHA. POPMHPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB

Pasutne xu3Hm Ha 3emsie mo spam u nepuogaM. Karapxen. Apxelckas u
npoTtepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOpPHUIICKHIA,
OPIOBUKCKHW, CUJIYPUUCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30iickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoipl: NaAJICOreHOBBIM,  HEOTE€HOBBIMH,
AHTPONOTCHOBBIN. XAapaKTEPUCTHUKA KJIMMAaTa M TEOJOTMYECKHX MPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUPa. ApoMOp(o3bl y
pacteHud W KUBOTHBIX. [losiBIEHHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX
OpraHu3MOB

2.3

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue -HBoJOUMU. (OCHOBHbIE
cHCTeMaTUYeCKHe IPYIIIbl OPraHU3MOB

2.4

DBOJIIOLIMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BUTHE TpeACcTaBICeHHH O
IMPOUCXOKIACHUN YCIIOBCKA. MeTO,Z[BI HU3YUCHHUA AHTPOIIOTCHC3a. CXO,Z[CTBa n




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YeJIOBEKa.
JBwxkymme cuibl ((hakTopsl) aHTpororeHe3a. HacneacTtBeHHass MI3MEHUYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIHUM
Tpy/la, MBIILJICHUE, PEUb

OcCHOBHBIE CTaIUU M BETBU SBOJIOLMH YEJIOBEKA: AaBCTPAJIIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuii, YenoBek HeaHaepTanbCKui, YemoBek
pa3yMHubIii. Haxoiku MCKOIMaeMblX OCTAaHKOB, BpEMsl CYILECTBOBAaHMS, 00JIACTb
pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

3.1

3.2

YenoBeueckue pacsl. OCHOBHbIE OOJIBLIME pachl: €BpONEOMIHAs (eBpazuiickas),
HErpo-aBCTPaJIOUIHAS (3xBaTOpHAJIbHASA), MOHTI'OJIOMTHASI (a3marcko-
amepHuKaHcKast). YepTbl PUCIIOCOOIEHHOCTH NPEJICTABUTENIEH YEIOBEUECKUX pac
K yCIIOBUSIM cylecTBoBaHMs. EquHcTBO yenoBedeckux pac. Kputuka pacusma
OpranusMbl 1 OKpyXkarouias cpeaa

Okosiorusi Kak Hayka. 3afadd U pasfeibl 3KOJIOTMH. MeToJbl 2KOIOIMYEeCKHX
UcclieIoBaHU. DKoornyeckoe MupoBo33peHue. Cpesibl 0OUTaHUsI OPraHU3MOB:
BOJIHAsI, HA3€MHO-BO3/AYIIIHAsI, [IOYBEHHAsl, BHYTPUOPraHU3MEHHAas!

Okonoruueckne  (aktopel. Knaccuduxamus — skomormdyeckux — (HakTOpoB:
abuoTtnyeckre, OWOTHYECKHE U aHTPONOreHHbIe. JleiicTBHE HSKOIOrHMYecKHX
(haKkTOpOB HA OPTAHU3MBI

3.3

AOunotndeckue (GaKToOpbl: CBET, TEMIEparypa, BIaXHOCTh. DOTONEepHOAN3M.
[Ipucnocobnennss OpraHU3MOB K  JCHCTBUIO aOHMOTHYECKHUX  (haKTOPOB.
buonoruueckue puTMbl

3.4

3.5

4.1

buotnueckue dakropbl. Buasl OMOTHUYECKHUX B3aMMOJCHCTBHI: KOHKYpPEHIIHS,
XUIIHUYECTBO, TMapa3UTU3M, MYTYyalu3M, KOMMEHCAIU3M (HaXJIECOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaIU3M, HEUTpanu3M. 3HaueHHe  OUOTHUYECKUX
B3aUMOJICHCTBUHN ISl CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX
DKOJIOTHYECKUE  XapaKTepUCTUKu  monyiasiuuu. OCHOBHBIE — TOKa3aTeNH
MOMYJISIIIUKA: YUCIEHHOCTh, TJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
MuTpars. JJnHaMruKka 9UCIIEHHOCTH TIOMYJISIIIAK U €€ PeT YIS

Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBbI

CooOmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBas,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHanTbl. CBs3U B
OuoIreHo3¢e

4.2

Okonornyeckue cucreMbl (9kocucremsbl). Ilonarue 00 »dKkocucreme U
ouoreoneHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: TMPOAYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelecTB M NOTOK SHEPTUU B DKOCUCTEME.
Tpoduueckue (muieBble) ypOBHU O3KOocHcTeMbl. [luieBble LMW U CETH.
OcCHOBHBIE TOKa3aTeNId HKOCUCTEMBI: Oumomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHIbl: TPOAYKIIMHM, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:
YCTOMYMBOCTB, CAMOPETyJIALus, pazButue. Cykieccus

4.3

[Ipuponnbie 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO MIIU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTeMBI.
bronornyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢akTop ycroWuuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Owocdepe. I'paHuibl, cocTtaB U CTPyKTypa
6uochepsl. XKusoe BemecTBo U ero ¢yHkiuu. OcoOeHHOCTH OHOchepbl Kak




r7100aNbHOM IKOCHUCTEMBI. J[MHaAMHUYeckoe paBHOBeCHE W oOOpaTHas CBS3b B
ouoctepe. KpyroBopoTsl BemecTB W OMOT€OXMMHYECKHUE IHKIIBI JJIEMEHTOB
(yrnepona, azora). 30HaIbHOCTH OMOchepbl. OCHOBHBIC OMOMBI CYIITH

4.5

UYenoseuectBo B Onochepe 3emu. AHTPONOTCHHBIC M3MEHEHUs B Ouocdepe.
I'moGanbHBIE YKOJTOTHYECKUE TPOOIIEMBI.

OcHOBa  paIMOHAJILHOTO  YIPABJICHUS MPUPOJHBIMH  pecypcaMh U HX
UCToJib30BaHue. JloCTrKeHUs: OMOJIOTHH U OXpaHa MPUPOIBI




ITPOBEPAEMBIE HA EI'J 110 BUOJIOI'MHA TPEBOBAHMS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOMH OBPA3OBATEJIBHOU ITPOI'PAMMBbI CPEJHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOW MPOrpaMMbl CPeHEro 001ero 00pa3oBaHus

CdopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBCHHOHAYYHOW KApTHUHBI MUpPA, B
MO3HAHUHM 3aKOHOB MPUPOABl U PELICHUH >KU3HEHHO BaXKHBIX COLHUAIBHO-
THUYECKHUX, SKOHOMHUYECKUX, IKOJIOTHUECKUX MPOOJIEM YeJIOBEUSCTBA, & TAKXKE B
pEIIeHNH BOIPOCOB PAIMOHAIBLHOTO IMPUPOJOINONb30BaHMS, B (OPMUPOBAHUU
LIEHHOCTHOTO OTHOLIEHWsI K NpUpOJEe, OOIIECTBY, YEJIOBEKY; O BKJIaJe
POCCUHCKHX U 3apyOeKHBIX YUYEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Brnanenne cucremoil 3HaHWMH 00 OCHOBHBIX METOAAX HAYYHOTO IO3HAHUS,
UCIOJIb3YEMBIX B OMOJIOTMYECKHUX UCCIIEJOBAHUSIX KHUBBIX OOBEKTOB M 3KOCUCTEM
(omucanue, U3MEpeHHE, MPOBEACHUE HAOIOIEHUI); CIOCOOAMU BBISIBICHUS U
OIICHKHU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE.

YMeHue BbIBUraTb TUIIOTE3bl, MPOBEPATh UX  SKCIEPUMEHTAIBHBIMHU
cpencTBaMu, (GopMmynHpys 1Leldb HCCIEIO0BaHUS, aHAJIU3UPOBATH MOTyYEHHBIC
pe3yJIbTaThl U A€aTh BBIBOBI.

BrisiBiieHHEe 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMH BEIMYUHAMH, OOBSICHEHHE
MOJYYCHHBIX PEe3yJbTaToB M (HOPMYIMpPOBAHHE BBIBOJOB C HCIIOJIb30BAaHHEM
HAy4YHBIX TIOHATUH, TEOPUH U 3aKOHOB

VYmenune BJIAJIETH CHUCTEMOU OMOJIOTHYECKUX 3HAHWH, KOTOpast
BKJIIOYAET: OCHOBOIIOJATaloNMe OUOIOTMYECKHE TEPMUHBI M TOHATUS (3KU3Hb,
KJIETKa, TKaHb, OPraH, OPraHu3M, BUJI, TIOMYJISIINS, SKOCUCTEMa, OUOo1IeH03, Onocdepa;
MeTaboJIN3M, FOMEOCTa3, KIETOYHbI UIMMYHUTET, OMOCHHTE3 Oelka, OHOMOIMMEpBI,
JMCKPETHOCTb,  CAMOPETYJSALMS,  CaMOBOCIIPOM3BEAECHHE,  HACIIEICTBEHHOCTD,
U3MEHUYHMBOCTb, SHEPr03aBUCUMOCTh, POCT U Pa3BUTHE);

Oouonornueckre Teopun: kieroyHas Tteopus 1. IlIBanna, M. lllneiinena,
P. Bupxosa; KJIOHAJIbHO-CEJIEKTUBHOTO MMMYHHTETA I1. Opnux,
N.N. MeyHnnkoBa, XpOMOCOMHAasl TEOpUs HAcIeACTBEHHOCTH T. MopraHa, 3aKkoH
3aponpimieBoro cxoacrsa K. bapa, »BomoumonHas Tteopus Y. lapBuHa,
CHUHTETHUYECKas TEOpHsl IBOJIOLUHU, Teopusi aHTpornoreneza Y. Jlapsuna; Teopus
ouoreonenosza B.H. Cykauésa; yuenne H.J. BaBuioBa o nieHTpax MHOrooOpas3us
U TPOUCXOXKICHUS KYJIbTYpHbIX pacTeHui, yueHue A.H. CeBeproBa o myTsx u
HaIpaBleHUAX dBoIIOINH, yueHue B.M. BepHanckoro — o 6uocdepe);

3aKOHBI  (€AMHOO0Opa3us TOTOMKOB TIEPBOTO  TOKOJEHHS, pacllelIeHUs
IIPU3HAKOB, HE3aBUCHMOTI'0 HACJIEI0BaHUs NPU3HAKOB ['. MeHens; ClereHHoro
HacJIeOBaHMsI TPU3HAKOB W HapylleHus cuervieHuss reHoB T. Moprana;
TOMOJIOTMYECKHUX PSAJOB B HacieAcTBeHHOW m3MmeHunBoctu H.J. BaBunosa; re-
Hetnyeckoro paBHoBecus [[x. Xapnu u B. BaitnOepra; 3apoasiineBoro cxocTaa
K. bapa; 6uoreneruueckuii 3akon J. ['exkkens, . Miomiepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBuwia (MuaumyMma FO. JInGuxa, SK0JIOrH4YecKoi MUpaMuabl Yyuces, 6MoMacchl
1 DHEPTUN);

rurnote3bl (koarepBatHoi A.W. Onapuna, nepsudHoro OymsoHa Jx. XomneiiHa,
mukpochep C. Dokca, pudoszuma T. Uek)

VYmenue peiiaTb IMOHCKOBEIC OMOJIOTHYECKHE 3aga4d; BBIABJIATH IPHUYUHHO-
CJIICACTBCHHBIC CBA3HM MCIKIY HMCCICAYCMbIMU OMOJIOrHYECKUMHU OGLGKT&MI/I,




Kon
NpoBePsSIeMOro
TpedoBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

MPOIECCAaMU U SIBIIGHUSIMH; JIeJIaTh BBIBOJbI M IMPOTHO3bI HAa OCHOBAaHHUH TMOJY-
YEHHBIX PE3YJIbTaTOB;

COCTaBJISITh TCHOTUITMYECKUE  CXEMbl  CKPCLIMBAaHMUA ISl  Pa3HbIX  THUIIOB
HACJIC/IOBAaHMsI TIPU3HAKOB y OPraHU3MOB, COCTABIISITh CXEMBI NIEPEHOCA BEIIECTB U
SHEPIuu B 3KocucTeMax (1IeMy MUTaHUs, TUIIEBHIC CETH)

VYmenue YCTaHAaBJIMBAaTb B3aWMMOCBA3UM MCXKIAY CTPOCHHEM H (bYHKI_II/IHMI/IZ
OpraHonaOB, KIICTOK PA3HBIX TKaHefI, opraHaMmM M CHCTCMAMH OpPraHOB Y
paCTeHHfI, JKUBOTHBIX M YCJIOBCKA, MCXKAY d3TallaMu oOMeHa B€IICCTB, >TallaMu
KJICTOYHOI'0O I[HWKJIAa W KHU3HCHHBIX IUKJIOB OPraHU3MOB; OSTallaMKU 3M6pI/IO-
HaJIbHOI'O pa3BUTUA; TCHOTUIIOM H (I)GHOTI/IHOM, (1)6HOTI/IHOM nu Q)aKTOpaMI/I Cpeabl
O6I/ITaHI/I$I; mnmpoueccaMm SBOJJIIOLWH, ABWXYIIUMH CHUJIaMU AHTPOIIOICHE3A,
KOMIIOHCHTAMM PA3JIMYHBIX DKOCUCTCM U HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHu3MOB

YMeHue BbIICIATh CYyLIECTBEHHbBIE TPU3HAKU:

CTPOCHHUS BUPYCOB, KIIETOK TMPOKAPUOT U DYKAPHUOT; OJHOKJIETOUYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B, 3KOCHCTEM U OHOChEPHI;
CTPOCHHMSI OPraHOB M CHCTEM OpPraHOB pACTCHHH, »XWBOTHBIX, YEJIOBEKa,
MPOIIECCOB  JKU3HEACATEIPHOCTH, MPOTEKAOIIMX B OpPraHU3Max pacTeHUH,
J)KUBOTHBIX W 4eJIOBEKa; OWOJOTHYECKUX TMPOIECCOB: OOMEHa BEIECTB
(Merabonmu3M), HMHPOpPMAMM M  TpEBpallleHuss dSHEPruH,  OpOoXKeHHs,
aBTOTPO(HOTO U TeTepOTPOGHOTO TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHHTE34,
MHUTO3a, MEH03a, TaMETOreHe3a, IMOPUOTeHe3a, TOCTIMOPHOHAIIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS, HMHAWBUIYaTbHOTO  pa3BUTUA  OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICHCTBUSI TE€HOB, TETEPO3WCa; JEUCTBHI MCKYCCTBEHHOTO OTOOpa,
CTaOUITU3UPYIOIIETO, MBIKYIIETO M Pa3pbhIBAIONIErO €CTeCTBEHHOTO OTOOpa;
AJUIONATPUYECKOTO U CUMITATPUYECKOTO BUI000PA30BAHMS; BIMSIHUS JIBHKYIITHX
CHUJI DBOJIOIMU Ha T€HO(OH] MOMYJISINHU; MPUCIIOCOOJICHHOCTH OPTaHW3MOB K
cpene oOuTaHus, YepeOBaHUS HAMPABICHUN SBOJIONNUN; KPYTOBOPOTa BEIIECTB
1 IOTOKA YHEPTUU B IKOCUCTEMAX

ChopMupOBaHHOCTh YMEHHMS BBIIEIATH CYUIECTBEHHbIE IPU3HAKU BHUPYCOB,
KJIETOK IMPOKApHOT u 9YKapHuoT, OIHOKJIECTOYHBIX 1 MHOT'OKJIETOYHBIX
OpIraHU3MOB, BUJIOB, O1Oreo1eH030B u IKOCHUCTEM;
O0COOEHHOCTH TPOIECCOB OOMEHA BEIECTB M IMpEBpallleHUs] YHEPruH B KIETKE,
¢doTrocuHTE3a, MJIACTUYECKOIO M DBHEPreTHYeckoro oOMeHa, XEeMOCHHTE3a,

MUTO3a, Meno3a, OILJIONOTBOPEHN, pa3sBUTUSA 5 pPa3sMHOXKEHUS,
UHIMBUIYaJIbHOTO  pPa3BUTHUA  opraHusma  (oHTOreHesa), OopbOBl  3a
CYIIECTBOBAHHUE, €CTECTBEHHOI'O otOopa, BUJI000pa30BaHus,

NPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpefe OOWTaHMs, BIUSHHUS KOMIIOHEHTOB
HKOCHCTEM, AHTPOTOIEHHBIX M3MEHEHMH B JKOCHCTEMAax CBOEH MECTHOCTH,
KPYrOBOPOTA BEIIECTB M MPEBPAIIEHUs SJHEPTUH B Orocdepe

VYMeHHne UCMOJb30BaTh COOTBETCTBYIOIIHUE aPTyYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJIs JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYII; B3aHMMOCBS3M OPTraHHW3MOB U Cpelbl OOUTaHMS,
€IMHCTBA YEJIOBEUECKUX pac; HE0OXOIUMOCTH 30POBOTO 00pasa KHU3HHU, COXpa-
HEHUs pa3HooOpa3us BUIOB M HSKOCUCTEM KaK YCJOBHSI COCYLIECTBOBaHUS
MIPUPOJIBI U YEIOBEUECTBA

YMeHne KpUTHYECKH OLICHHBAaTh MHGOpPMANUi0 OHMOJIOTMYECKOTO COAEp)KAHMUS;




Kon
NpoBePsSIeMOro
TpedoBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

UHTEPIPETUPOBATh JTUYECKUE AaCHEKTbl COBPEMEHHBIX MCCICJOBAaHUN B
Ouosiloruy,  MeAMLMHE, OMOTEXHOJOIMM;  paccMaTpuBaTh  IJ100aJIbHBIE
HKOJIOTHYECKUE MPOOJIEMBbI COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIIEHHIO K
HUM COOCTBEHHYIO MO3HULIUIO

INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, IIPOBEPAEMBIX HA EI'D I10
BHOJIOTUHN

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 buonorus kak Hayka. JKuBble CUCTEMBI 1 UX U3yUYEHUE
CoBpemeHHass  OWoOJOTHsI —  KOMIUIGKCHAsh HayKa. bHOJOrHMuYecKkue  HayKu

U u3ydaeMble UMM 1poOsiembl. DyHnaMeHTadbHBIE, MPUKIAAHBIE U IOUMCKOBBIE
Hay4yHbI€ UCCIIEJOBaHUS B OUOJIOTHH.

11 3HayeHue OMoJoruu B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHbI
mupa. [Ipodeccun, cszanHble ¢ Ouosorueil. 3HadeHWE OWOJIOTUM B MPAKTHYECKOU
JESATEIIBHOCTH Y€JI0BEKA: MEIULIMHE, CEIbCKOM XO3SIICTBE, IPOMBIIUIEHHOCTH, OXPAaHE
IPUPOJIbI

JXKuBble cucremMbl Kak mpeaMeT H3ydyeHus Ouosoruu. CBOICTBAa J>KHMBBIX CHCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CIOKHOCTb U YIO-
PSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3allMs, CaMOBOCIIPOM3BEIECHUE,
pa3apa)kuMOCTh, U3MEHUYUBOCTb, POCT U pa3BUTHE.

YPOBHM OpraHu3allid JKHUBBIX CHCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIM, TKaHEBBIMH,
OpraHU3MEHHBIN, MOMYJIALUOHHO-BUOBON, 3KOCHUCTEMHBINH (OMOreoleHOTHUYECKHUIT),
6uochepusbiit. Ilponeccel, mpoucxonsye B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKU
#KuBOro. Kus3Hb kak (popMa CylecTBOBaHHs MaTepUU

Mertoast  Ouosnormyeckod  Hayku. HaOmonenwe, U3MEpeHHE, IKCIEPUMEHT,
cucTemarusanus, MeraaHanus. [[oHATHE O 3aBUCMMON M HE3aBHUCHMOH INEPEMEHHOM.
[TnanupoBanue sxcnepuMenTa. [locranoBka u mpoBepka runores. Hynesas rumoresa.
ITonsaTue BBIOOPKH 51 eé IIOCTOBEPHOCTb. Pa3bpoc
B Ouonornueckux JaHHbIX. OIlEHKAa JIOCTOBEPHOCTH IIOJIYYEHHBIX pEe3yJIbTaTOB.
ITprunHBI HCKa)KEHUS PE3YyIbTATOB IKcNepuMeHTa. [loHaTHE cTaTucTHYECKOrO TecTa

2 Knerka kak Onosiornyeckasi cucreMma

Knerka — cTpyKTYpHO-(pyHKIIMOHAIbHAS €AMHUIIA )KUBOTO. MICTOPHUS OTKPBITUS KIETKH.
Paboter P.T'yka, A.Jlesenryka. Knerounas teopust (T.IlIBann, M. llneiinen,
P. BupxoB). OCHOBHBIE 110JIO)KEHHS COBPEMEHHOM KJIETOYHON TEOPHH.

1.2

13

2.1 MeToapl MOJEKYISIPHOW W KJIETOYHOW OMOJIOTMH: MHKPOCKOMHS, XpomaTtorpadus,
3NIeKTpoope3, METOJ MEUEHBIX aToMOB, Iu(depeHIaIbHOe HEeHTPUPYTUPOBAHUE,
KYJIbTUBHPOBAHUE KIIETOK
XHUMHUYECKUN COCTaB KIIETKU. Makpo-, MUKpO- U YIbTPAMHUKPONIEMEHTH. Bona u eé
pOJIb KAk pacTBOPHUTENs, peareHra, Yy4YacTHE€ B CTPYKTYPHUPOBAaHUH KIIETKH,
TEIUIOperysauui. MuHepallbHbIe BEIIEeCTBA KIETKH, MX Ouoyiorndeckas poib. Pomb

29 KAaTHOHOB U aHUOHOB B KJICTKE.

Buonornueckue nomumepsl. benku. AMHHOKUCIOTHBIM cocTaB OenkoB. CTPYKTYpbI
OenkoBoil MoJekynbl. [lepBuuHast cTpykTypa Oenka, menTHAHAs CBs3b. Bropudnas,
TpeTUYHasi, dYeTBepTUYHass  CTPyKTypbl. JleHarypaumsa. CBoiicTBa  O€JIKOB.
Knaccudukanus 6enxoB. buomornueckue pyHKIUN OSIKOB.




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

VYraeBoasl. MoHOCaxapuabl, AUCAXaPHUIbI, OJIUTOCaXapHuIbl U nojucaxapuabl. OOmmii
IUTaH CTPOCHUS U PU3UKO-XMMHUYECKHUE CBOMCTBA yrieBo10B. buonornueckue GpyHkuuu
YIJIEBOJIOB.

Jlunaer. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukanus
munuaoB. Tpurnunepuisl, Gochomunuapl, BOCKH, CTEpOUabl. buonorndeckue GpyHkuuu
aunuaoB. OOmye cBoilcTBa OMOJOTMYECKMX MEMOpaH — TEKydecTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, ITOJIYIIPOHULIAEMOCTb.

Hyxneunnoseie kucnotel. JJHK u PHK. Ctpoenue HykinenHoBbIX KuciaoT. HykneoTuasl.
[Mpuammn komruiementapaoctu. Ilpasuno Yapradda. Crpykrypa JHK — nBoiinas
crimpanb. MectonaxoxaeHue u ouonorndeckune Gpynkuuu JJHK. Bunsr PHK. ®yakmmm
PHK B kietke.

Crpoenue wmomsekynsl AT®. Makpospruueckue cBs3M B Mosiekyne ATO.
buonornueckue pynkuuu AT®. BoccraHoBiieHHBIE TIEPEHOCUNKH, MX (PYHKIIUU B KIIET-
ke. CexBenuponanue JJHK.

CrpykrypHast Ouosiorusi: OnoXxumMuyeckue U OMo(pU3NUECKUEe UCCIIEI0OBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYPhl OMOMOJIEKYIT

2.3

THIbI KJIETOK: SyKapruOTHYeCKasi U mpokapruoTudeckas. CTpyKTypHO-(yHKIIMOHATbHBIC
00pa30BaHUs KJIETKU.

CtpoeHue mnpokapuoTHUEeCKOr KkieTku. KierouHas cTeHka OakTepuil W apXei.
OcoOeHHOCTH CTPOEHUS reTepoTpodHON U aBTOTPO(GHONW MPOKAPUOTUYECKUX KIIETOK.
MecTo U posb NpoKapuoT B OMOLIEHO3aX.

CrpoeHne ¥ (YHKIMOHMPOBAHHE JSyKapUOTHYECKOM kieTku. IlmazmaTuueckas
MeMOpana (masmaniemma). CTpyKTypa IJla3MaTH4YecKkoil memOpanbl. TpaHcropt Be-
IIECTB Yepe3 IIa3MaTU4YecKylo MeMmOpaHy: maccuBHbIH (nuddysus, obrerd€éHHas
mubdy3us), akTUBHBIM (MEpBUYHBIA M BTOPUYHBIM  aKTUBHBIM  TPaHCHOPT).
[Tonynponumaemocts MeMmOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. DHJIOLMTO3:
MUHOIUTO3, (aromuTo3. Ok301uTo3. Kierounas crenka. CtpykTtypa W GyHKIUH
KJIETOYHOM CTEHKH pacTeHHi, rpuoOoB.

[uronmnaszma. Ilutozons. [{urockener. [IBwkenue nuroriazmbl. OpraHOWAB KJIETKH.
OnHoMeMOpaHHbIE OpPraHoOMJIbl KIETKH: sHAoruazMathueckas cetb (OIIC), ammapat
['onbaku, AM30COMBI, MX CTpoeHHEe M (QYHKUMU. B3aumocBs3b OgHOMEMOpPaHHBIX
opraHouioB KkieTku. CTpoeHue rpaHyisipHOTO peTukyinryma. CHHTE3 pacTBOPHUMBIX
6enkoB. CHHTE3 KJIETOUHBIX MeMOpaH. [ mankuil (arpanyasipHbIN) SHI0TIIa3MaTUYECKU I
petukynym. CekpetopHas pyHkius annapara ['onsmku. TpaHcopT BEIECTB B KIETKE.
Bakyonu pactutenbHbIx KieTok. Knertounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHJPHUH, TUIACTUIBL.

Ctpoenue u GyHKIIMM MUTOXOHAPUHN U macTui. [lepBuuHbIe, BTOPUUHBIE U CIOXKHBIE
WIAaCTUAbl  (POTOCUHTE3UPYIOIIUX  IYKApUOT.  XJIOPOILIACTBL,  XPOMOILIACTHI,
JIEMKOIJIACTHI BBICIIUX PACTEHUM.

Hemem6pannbie opranonisl kiieTku CtpoeHue U GpyHKIMM HeMEMOpaHHBIX OpPraHOMI0B
kinetku. PubGocombl. MukpodunameHTsl. MbliieyHble  KJIETKH. MUKpOTpyOOUKH.
Knerounsnii nientp. CTpoeHHe M JABHKEHHE XTYTHKOB M pecHHYeK. MHKpOTpYyOOUKH
urornasmsl. LleHTpuosns.

SAnpo. OGomnouka sipa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKYA, UX CTPOCHHE U (PYHKITUH.
SAnepubiii  OenkoBbIi MaTpukc. [IpocTpaHCTBEHHOE PACMOJOKEHHE XPOMOCOM B
uHTepda3zHoM siape. beaku XxpoMaTHHa — THCTOHBI.

Knerounsle BrimtoueHus. CpaBHHUTEIbHAs XapaKTEpPUCTUKA  KIETOK  JYKApHOT
(pacTUTENBbHOM, )KUBOTHOM, TPUOHOIT)

2.4

AccUMIITSINS U TUCCUMUJIISIINAS — JIBE€ CTOPOHBI MeTaboau3Ma. Tumsl oOMeHa BEIIecTB:
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IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

aBTOTpOQHBIA U rerepoTpodHbIil. YyacTue Kuciopona B OOMEHHBIX Mpoleccax.
OHepreruyeckoe obecrieueHue KiIeTku: npespamieHue AT® B 0OMEHHBIX MpoLEccax.
DepMeHTaTUBHBIM XapakTep peakUuid KIeTOYHOro meradbonu3zMa. DepMeHThI, HX
CTpOEHHUE, CBOMCTBAa U MexaHu3M JeiicTBusa. Kopepmentsl. Otinnuus GepMeHTOB OT HE-
OpraHUYECKUX KaTajan3aTopoB. benku-akTuBaTOpHI 1 OENKU-UHTHOUTOPHI.
3aBUCUMOCTbH CKOPOCTH (PEPMEHTATHUBHBIX PEAKIIMNA OT PA3ITUYHBIX (PAKTOPOB.
[lepBruuHBIil CUHTE3 OpraHMYEeCKMX BemectB B Kierke. PorocuHTte3. Poib
XJIOpOIrTacToB B mpomecce  (orocuHTe3a. CBetoBas ¥ TeMHOBas  (asbl.
[TponyktuBHOCTh doTOCHMHTE3a. BiusHue pa3nuyHblX (QAKTOPOB Ha CKOPOCTb
¢dorocunTesa. 3HaueHne HOTOCUHTESA.

XemocuHTe3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTpUULHpYIONINE
OakTepuu, Kele300aKTepuu, CepoOaKTepUu, BOJOPOJIHBIC OakTepwu. 3HAYCHUE
XEMOCHHTE3A.

AmnaspoOHbIe opranu3mMsl. Buabr 6poskenusi. [IpoayKTer OposkeHUs U X UCIIOIh30BAHUE
YeJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPTraHU3MBI KaK OOBEKTHl  OHMOTEXHOJIOTUHU
U BO30yauTenu Oosne3Hei.

AspoOHBIE OpraHu3Mbl. JTambl dHEpreTuyeckoro oOMeHa. [1oAroTOBUTENBbHBIN ATal.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonornueckoe OKHCIEHHWE, WJIA KIETOYHOE JbIxaHue. Poinb MUTOXOHIpHI B
npoueccax Ouosiornyeckoro okxucieHus. llukinudeckue peakuuu. OKUCIUTEIBHOE
dochopmnuposanue. IlpenmyiiectBa a’poOHOro MmyTH OOMEHAa BELIECTB MEpe]
aHa’pOOHBIM. DPPEKTUBHOCTH FHEPTETUYECKOTO 0OMEHA

2.5

Peakuuu wmarpuyHoro cuHTe3a. [IpuHIMI ~KOMIIJIEMEHTapHOCTH B PEAKIIUIX
MaTpUYHOrO CUHTEe3a. Peanusanus HacieacTBeHHON MH(opMarun. ['eHeTnyeckuii Koz,
ero cporcrBa. Tpanckpunuus — marpuunblii cuHte3 PHK. IIpuammner Tpanckpununn:
KOMIUIEMEHTAPHOCTh, aHTHUIIAPAJUIENbHOCTh, ACUMMETPUYHOCTb. TpaHciauua u €€
sranbl. Yuactue TpaHcnopTHbix PHK B Oumocuurese Oenka. YcinoBus OuocuHTe3a
6enka. Koguposanue amuuokucnot. Poias pudocom B OuocuHTe3e Oernka.

Opranuzanys TeHomMa y MpOKapuoT W 3yKapuoT. Perynsuusi akTUBHOCTH TE€HOB Yy
npokapuor. [umnoreza omepona (@.XKako0, XK. Mano). Perymsmuss 0OMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIN roMeocTas.

Bupycel — HeksieTouHble (hOPMBI KU3HH U O0JIMTaTHBIE apa3uThl. CTPOEHUE NMPOCTHIX U
CJIOHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(aros.

BupycHbie 3abosieBaHus uyenoBeka, KHUBOTHBIX, pactenuit. CIINZ, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMbI

2.6

Knerounsiii nuki, ero mepuoabl W perymsmus. Muatepdaza u muto3. OcobeHHOCTH
npoleccoB, npoTekalomux B uHTepdaze. IloaroroBka KIETKH K JICJIEHUIO.
[IpecunTeTnyecknii (MOCTMUTOTUYECKHI), CHHTETUYECKHUH ¥ TMOCTCHHTETUYECKHUM
(MpeMUTOTUYECKUI ) TepHOIbl HHTEP(DA3HI.

Matpuunslii  cunte3 JHK —  permmmkanms. Ilpunnuner  permmkannun  JIHK:
KOMIUIEMEHTAPHOCTD, IMOJYKOHCEPBAaTUBHBIN CUHTE3, AHTUIIAPAUIENBbHOCTE. MexaHn3m
permukanuu  JJHK. Xpomocomsl. Ctpoenue xpomocom. Termomepbl U Temomepasa.
XpOMOCOMHBIM HAa0Op KIETKU — KAapUOTHUN. JIMMIOWAHBIA M TamiouJHbI HaOOpHI
xpomMocoM. ['oMosoruunbie XpoMocoMbI. [10J10BbIE XPOMOCOMBI.

Henenune kietkun — Muto3. CTauy MUTO3a U MPOUCXOJAIINE B HUX Mpolecchl. TUmbl
muto3a. KapuokmHe3 u nuTokuHe3. buonormuyeckoe 3HaueHwe MuTo3a. Perymsmus
MUTOTHYECKOTO IUKJIA KIETKU. [Iporpammupyemas KjaeTodHasi THOeIb — armomnTo3.
@yHKIMOHAIbHAS TEHOMHKA
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Opranu3m Kak OHOJIOTHYECKasi CUCTEMA

3.1

OpnHOKIIETOUHBIE, KOJOHHAJIbHBIC, MHOTOKJICTOYHBIE OPraHU3Mbl M MHOI'OTKAHEBbBIE
OpraHU3MBl.

@DopMbI Pa3MHOXKEHUSI OpraHU3MOB: Oecrosioe (BK/IIOYas BEre€TaTUBHOE) U I10JIOBOE.
Bugsl  Gecrosioro  pa3MHOXKEHHUS: TIOYKOBAaHUE, CIOPYJALUS, (parMeHTaIus,
KJIOHUPOBAHMUE.

ITonnoBoe pasmHoxkeHue. IlosnoBeie kneTku, uau ramersl. Meio3. Craguu Mmeiosa.
IToBenenue xpomocoM B meio3e. Kpoccunrosep. buosiormyeckuii cmbici Meio3a
Y II0JIOBOTO Iporecca. Melo3 1 ero MecTo B dKU3HEHHOM LIMKJIE OPraHU3MOB.
IIpenzaponpiieBoe passutue. l'ameroreHe3 y JKMBOTHBIX. IloyioBble Kene3bl.
OOpa3oBaHue U pa3BUTUE NOJOBBIX KieTOK. CrnepmartoreHe3 u ooreHe3. CTpoeHue
HOJIOBBIX KJIE€TOK. OIUIOOTBOPEHUE U SMOPUOHAIBHOE PAa3BUTHE KUBOTHBIX. Cr1OCOObI
OIIOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuyanbHOe pa3BUTHE OpraHu3MoB (oHTOreHes3). Ctaauu sMOpHOreHe3a KUBOTHBIX
(mHa mpumepe msrymku). JpoGmenue. Tumbl apobnenus. OcoOeHHOCTH APOOICHUS
MJICKOTIUTAIOLIMX. 3apO/IbIIEBbIE JIUCTKH (TacTpyJsIsius). 3aKiiaika OpraHoB U TKaHe! u3
3apOJBIIIEBbIX JIMCTKOB. B3anMmHOEe BIUsSHHE dYacTeil pa3BUBAIOLIETOCS 3apOiblllia
(3MOpuoOHanbHAs MHAYKLMS). 3akjiajka IUIaHa CTPOEHUsS *KMBOTHOTO KakK pe3yibTaT
MEepapXUUeCKUX B3aUMOJEHCTBUIA TeHOB. BiusHue Ha SMOpHOHANIBHOE pPa3BUTHE
Pa3IUUHBIX (PAKTOPOB OKPY’KaKOIIEH Cpebl.

Poct u pasBurue xuBoTHbIX. IlocTamOpuonaneHblil nepuox. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ MmeraMop(o30M y GECIIO3BOHOYHBIX M MO3BOHOUYHBIX KHBOTHBIX.
buonoruueckoe 3HaueHHE MPSIMOrO M HENPSMOIO Pa3BUTHUS, UX PACIPOCTPaHEHHE B
npupone. Tumsl pocra )KUBOTHBIX. PaKTOPBI PETYISALUN POCTA KUBOTHBIX M YEJIOBEKA.
Craguun 1OCTAMOPUOHATIBHOTO Pa3BUTHUSL Y IKUBOTHBIX U 4yesoBeka. Ilepuomsl
OHTOI'€HE3a YEJIOBEKA.

PasmHoxenue u passutue pacteHuil. ['ameropur u cnopodur. Meiio3 B KHU3HEHHOM
uKie pacreHuil. O6pa3zoBaHue criop B Ipolecce Meio3a. ['ameroreHes y pacTeHMH.
On1010TBOpPEHNE U PA3BUTHE PACTUTENBHBIX OpraHu3MoB. /[BoitHOE OMmI010TBOpEHHE Y
[[BETKOBBIX pacTeHuid. OOpazoBaHHE M pa3BUTHE CEMEHU. MeXaHU3Mbl peryssluu
OHTOT'€HE3a Y paCTeHUH U KUBOTHBIX

3.2

I/ICTOpI/I}I CTAHOBJICHUA W PAa3BUTHA I'CHCTHKU KaK HAYKH. OCHOBHBIC TE€HETHUYECKHE
MIOHATHS M CHMBOJIBI. I OMOJIOTHYHEIE XPOMOCOMBI, aJlJICJIbHBIC I'CHBI, AJIbBTCPHATUBHBIC
IMPU3HAKH, I[OMI/IHaHTHHﬁ )51 peuecanHHﬁ IpHU3HAK, TOMO3UI'0Ta, ICTCPO3UT0Ta, YUCTAA
JIUHMHA, FI/I6pI/IJII)I, T'€HOTHII, (beHOTI/Il'I. OcHOBHEBIE METOBbI TCHCTUKHU:
FI/I6pI/II(OJ'IOI“I/I‘-ICCKI/II71, LII/ITOHOFI/I‘{CCKPlﬁ, MOJ'ICKyJ'I}IpHO-FeHeTI/I‘-IeCKI/Iﬁ

3.3

Monorubpunnoe ckpemuBanue. I[lepBbiii 3akoH MeHnens — 3aKkoH eIMHOOOpasus
rudpuaoB nepBoro nokojeHus. I[lpaBuno nomunupoBaHus. Bropoii 3akoH Mennens —
3aKOH paculeryieHus MNpu3HakoB. Lluromornyeckne OCHOBBI ~MOHOTHOPHIHOTO
cKpenuBaHus. [ unore3a 4MCTOTHI raMeT.

AHanusupyroniee — ckpemuBaHue.  [IpoMexyTouHBII  XapakTep  HaclleJOBaHMS.
Pacmennenne npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHMH.

Jurubpunnoe ckpemmBanue. Tperuit 3akoH MeHznens — 3aKOH HE3aBHCHMOTO
HacJIeI0BaHMsl TPU3HAKOB. LluTonornyeckne 0CHOBBI TUTMOPUIHOTO CKPELIUBAHNUS.
CueruienHoe  HacnenoBaHue mnpusHakoB. Pabotel  T. Moprana. CueruieHHOe
HACJICJOBAHWE T'€HOB, HApYIICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas TEOpUs
HACJIEICTBEHHOCTH.

I'enetuka mosa. XpOMOCOMHBIM MEXaHHU3M OINpeNeNeHUuss mojia. AyTOCOMBI
U IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHslli M rereporameTHelii 1osi. ['enermyeckas
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CTPYKTYpa MOJIOBBIX XpoMocoM. HacnienoBanue npu3HakoB, CHEIICHHBIX C TIOJIOM.
I'enotun kak nenoctHas cucreMa. [lnedoTponuss — MHOXKECTBEHHOE JIEMCTBUE IEHa.
MHOK€eCTBEHHBII aJUIETIU3M. B3aumoneiicteue HEAJUIEIbHBIX TEHOB.
Komniemenrapuocts. Onucras. [lonumepust

3.4

B3aumopeiictBue renotuna u cpeapl npu (GopmupoBaHun ¢eHoruna. M3meHunBOCTH
NpU3HAKOB. KayecTBeHHbIE M KOJMYECTBEHHbIE TNPU3HAKA. BuIsl HM3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJICICTBEHHAS.

Momudukanpionnas u3MeHUnBoCTh. Posib cpenpl B popMUpOBaHUM MOIUGBHUKAIIMOHHON
n3MeHYUBOCTH. Hopma peakuny npusHaka. BapuanoHHBINA psJl U BapuallMOHHAs KpUBast
(B. Noranncen). CpotictBa MOIM(UKAIIMOHHON N3MEHYUBOCTH.

['enotunuyeckas u3MEHYMBOCTh. (CBOMCTBA TEHOTHITMYECKOW W3MEHYMBOCTH. Bubl
TeHOTUITMYECKON N3MEHUMBOCTH: KOMOMHATHBHASL, MyTAIl[HOHHASI.

KomOunaTiBHasi W3MEHYMBOCTh. Mei03 M MOJI0BOM MPOIECC — OCHOBA KOMOWHATUBHOMN
U3MEHYMBOCTU. Ponb KOMOWHATMBHOM W3MEHUMBOCTH B CO3JaHHM TE€HETUYECKOTrO
pa3Ho00pasus B Mpezieax 0JJHOTO BHIA.

MytanoHHass W3MEHYMBOCTb. BuIbl MyTalMii: T'€HHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrioHTaHHBIE U MHYLUPOBaHHBIE MYyTalUU. SlAepHbIE U LUTOIUIA3MaTUYECKUE MYTALUH.
Comarnueckue 1 1nojaoBble MyTauuu. [[puurHbl BO3HUKHOBEHUS MyTaluil. MyTareHsl 1 ux
BIMSHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTM MYTAllMOHHOIO  Ipollecca.  3aKoH
TOMOJIOTUYECKUX PSIIOB B HaciencTBeHHOM — m3MeHumBoctu  (H.M. BaBuios).
BresnepHast ”3MEHYMBOCTD U HACJIEICTBEHHOCTh

3.5

Kapuorun uenoBeka. MexayHapoaHasi mporpaMMa HMCCIEIOBAHMS T'€HOMa 4YeJIOBEKa.
Metoapl H3ydeHHs] TEHETHKHM YEJOBEKA: TEHEAIOTHMYECKUM, OJM3HEIOBBIM, IU-
TOT€HETUYECKUH,  MOMYJISIIIUOHHO-CTATUCTUYECKUH,  MOJEKYJISIPHO-T€HETHYECKUH.
CoBpeMeHHOE Ompe/elieHue TEeHOTHUIA: TOJIHOTCHOMHOE CEKBEHHUPOBAHHE, TE€HOTH-
nupoBaHue, B ToM uucie ¢ nomoinsio [1[P-ananu3a. HacneactBenHnble 3a0oneBaHus
yenoBeka. ['eHHbIE M XpOMOCOMHBIE OOJIe3HH dYelloBeKa. bojiesHn ¢ HaciencTBeHHOM
MPEIPacoIOKEHHOCThIO. 3HAYEHHE MEIUIMHCKOW TE€HETHMKHM B NPEJOTBPALICHUH U
JICUCHHNH TeHETUYSCKHUX 3a00yieBaHMi yenoBeka. CTBOJIOBEIC KIIETKH

3.6

JomecTukanss ¥ CENEKIMS. 3apOXKICHHWE CEJICKIMU U JOMECTHKAIMH. YUYeHUe
H.W. BaBuiioBa 0 IHEHTpax MPOUCXOXKICHUS M MHOTO00pasusi KyJIbTYPHBIX pPAacCTEHHUIL.
Ponb cenekimm B coO3gaHUM COPTOB PaCTEHUM U IOPOJI )KUBOTHBIX. COPT, MOPOJa, IITAMM.
3aKOH TOMOJIOTHYECKHUX PSAAOB B HaciencTBeHHou usmeHunBoctr H.M. BaBuioma, ero
3HAYEHHE IS CEJICKIMOHHON PabOTHI.

Metoabl  ceneknMOHHOM — paGotbl.  MckyccTBeHHBI — OTOOp:  MaccoBbli U
WHIUBUIYAJIbHBIA. JTarbl KOMOMHAITMOHHON CeNeKIu. VicnpiTanne mpou3BoguTENeH
1o moToMcTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OIIEHKU ()EHOTHUIIA TOTOMCTBA M OTOOP
110 TEHOTHUITY ¢ momoIbio ananu3a JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CENeKIIMOHHOW paboThl. PaananuoHHBIA U
XUMUYECKU MyTareHe3 Kak HMCTOYHHK MYTallMd y KYJbTYPHBIX (JOPM OpPraHU3MOB.
Hcnonp30BaHWe T€HOMHOTO PEAAKTHUPOBAHUS U MeTOJ0B pekomMOuHaHTHBIX JIHK mms
MOJTYYEHHS] UCXOJHOTO MaTepHalia Jijisl CEJIEKIINH.

[Tonyyenne mnomumionnoB. BHyTpuBHMmoBas — ruOpummsaiys.  BimskopoicTBeHHOE
CKpellluBaHue, wWin uHOpuauHr. HeponcTBeHHOe CKpelnMBaHME, WM ayTOPHIUHT.
I'ereposuc u ero mnpuuuHbl. Hcnomb3oBanue rerepo3uca B cenekuuu. OtaanéHHas
rubpumzanus. [lpeononenue Gecrioars MEXBUIOBBIX THOPUIOB. [l0CTHKEHHS CEeIeKINH
PACTEHUI U )KUBOTHBIX

3.7

O6’BCKTBI, HCIIOJIL3YEMBIC B 6I/IOT6XHOJ'IOFI/II/I, — KIJICTOYHBIC W TKAHCBLIC KYJbTYPHI,




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

MHUKPOOPTaHU3MBI, UX XapaKTEPUCTUKA. TpaJuiioHHas OMOTEXHOIOTHUS: XjeboneyeHue,
MOJy4eHHE KHCJIOMOJIOUHBIX MPOAYKTOB, BHHOAEIHE. MUKPOOHOIOIMYECKUI CHHTE3.
OOBEKTBl MUKPOOHMOJIOTHYECKUX TeXHONOrui. [Ipom3BoacTBO Oenka, aMUHOKUCIOT U
BUTaMUHOB. VICKyCCTBEHHOE OIUIOOTBOPEHHE. PEKOHCTpYKIMS SAHLEKIETOK U KIIOHUPO-
BaHHE KUBOTHBIX. METO/ TPaHCIUIAHTALIUU SIIEP KIIETOK.

XpOMOCOMHasI U TeHHast UH)KEeHepus. VICKyCCTBEHHBIM CUHTE3 T€HAa U KOHCTPYHPOBAHUE
pekomOunanTHbix JIHK. JlocTuxkeHuss M mepCHEKTHBBI XPOMOCOMHOW M TEHHOM
uHXeHepuu. MenuiHckue ouotexHosiorud. Mcnoiab30BaHue CTBOJIOBBIX KJIETOK

CucremMa ¥ MHOr0oOpas3ue OpraHH4ecKoro Mupa

4.1

buonoruyeckoe pasHooOpaszue opraHu3mMoB. COBpEMEHHas CHCTEMa OpPraHUYECKOIro
mupa. [IpuHuune! knaccudukanuy opraHu3mMoB. OCHOBHbBIE CUCTEMATHUECKUE TPYIIIbI
OpraHU3MOB.

OCOOEHHOCTH CTPOEHUS] U JKU3HEAESTEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
baktepuun, apxew, OJHOKJIETOYHbIE TIpHUObI, OJHOKJIETOYHbIE BOJOPOCIH, ApPYyrue
npotuctel. KonoHuanbHble OpraHu3mbl. JIBH)KEHHE OIHOKJIETOYHBIX OPIaHU3MOB:
amMEOOMIHOE, JKI'YTHKOBOE, DPECHHYHOE. 3alliTa y OJHOKJIETOYHBIX OpPTraHHU3MOB.
Pa3paxxuMoCTh y 0JIHOKJIETOYHBIX OPraHU3MOB. TakCHChI

4.2

MHorokneroynsle pacreHuss. B3anMOCBsI3b 4YacTed MHOTOKJIETOYHOIO OpraHu3Ma.
TkaHu, OpraHbl U CHUCTEMBl OPraHOB MHOTOKJIETOYHOro opraHuszMa. OpraHusMm Kak
eauHoe 1enoe. TkaHu pacreHuid. Tumbl pacTUTENbHBIX TKaHeH: oOpa3oBarebHas,
HNOKpPOBHAsA, IPOBOJAINAs, OCHOBHAs, MeXxaHH4Yeckas. OCOOEHHOCTH CTpOEeHHUs, HYHKLIUH
Y PACIOJIOKEHNS] TKAHEH B OpraHax pacTeHUI

4.3

BereratuBHble M TE€HEpaTUBHbIC OpraHbl pacTeHUH. DYHKIUU OPraHOB M CUCTEM
opranoB. Kapkac pacrteHuil. J[BU)KEHHE MHOTOKJIETOYHBIX PAaCTEHUH: TPOMU3MBI M
Hactuu. [lornomenre BoAbI, YIJIEKUCIOTO ra3a U MUHEPAIBHBIX BEILECTB PACTEHUSMH.
Jpixanue pactenuil. Juddys3us razoB yepe3 MOBEPXHOCTb KIETKU. TpaHCHOpPTHBIE
CUCTEMBI pacTeHui. Bulienenue y pacteHuil. 3aliuTa y MHOTOKJIETOYHBIX PacTEHUU.
Kyrukyna. CpeacTBa macCUBHON M XUMUYECKOM 3a1IUThl. OUTOHITUIBI.
PasapaxxuMocTe M perynsnus y OpraHusmoB. PasgpaxumocTs U perynsauus y
MHOT'OKJIETOYHBIX PACTeHMI. POCTOBEIE BenlecTBa M MX 3HAYCHHUE

4.5

MHOrOKJIETOYHBIE KUBOTHBIE. B3anMMOCBA3b 4YacTEll MHOTOKJIETOYHOIO OpraHu3Ma.
TkaHu, opraHbl U CHCTEMBI OPraHOB MHOTOKJIETOYHOIrO opranu3dma. OpraHusm Kak
equHoe 1enoe. I'omeocras. TkaHM KMBOTHBIX U YEJIOBEKA. THIILI JKMBOTHBEIX TKAHEH:
SIUTENTHANTbHAS, COCJUHUTEIbHAS, MbIIIeYHas, HepBHas. (OCOOCHHOCTH CTPOCHHS,
GYHKIMI 1 pacONOKEHUs TKAHEH B OpraHax >KUBOTHBIX U YEJIOBEKa

4.6

OpraHbl 1 CUCTEMBI OpPraHOB )XKMBOTHBIX. DYHKIIMM OPraHOB U cHUCTEM opraHoB. Onopa
Tena opraHu3MoB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX IKHUBOTHBIX.
HapyxHblii 1 BHyTpeHHMI ckeneT. CTpOEHUE U TUIIBI COEIMHEHUS KOCTEH.

JIBuKeHre MHOTOKJIETOUHBIX KUBOTHBIX. [IuTanue »uBOTHBIX. [IMTaHNe TO3BOHOYHBIX
KHUBOTHBIX. JlpIxaHue >kuBoTHBIX. KoxkHoe npixanue. XKabepHoe 1 1ErouyHoe JbIXaHue.
JlpixaHne MO3BOHOYHBIX >KUBOTHBIX. DBOJIOIMOHHOE YCIIO)KHEHHE CTPOCHHS JETKUX
MIO3BOHOYHBIX >XKMBOTHBIX. JlpIXaTenpHas CHUCTEMa 4eloBeKa. MeXaHu3M BEHTUIISALUU
JETKUX y IITULL u MJIEKOIUTAOIIHX. Tpancnopr BEILIECTB
y opranu3MoB. TpaHCIOpPT BELIECTB y KUBOTHBIX. KpOBEHOCHAsI cuCTeMa U €€ OpraHsbl.
KpoBeHocHass cuctema TMO3BOHOYHBIX KHBOTHBIX. Kpyrm KpoBooOpaieHus.
OBOJIIOLMOHHBIE  YCJIOKHEHHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI I103BOHOYHBIX
KUBOTHBIX. Bbiienenne y opraHun3moB. BeineneHnue y xuBOTHBIX. COKpaTUTEIbHBIE
Bakyosu. Oprassl BlesieHNs. CBs3b MOJOCTH T€a ¢ KPOBEHOCHON U BBIACIUTEIBHON




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

cucreMamH. Bpienenue y MO3BOHOYHBIX JKMBOTHBIX. 3aIIUTa Y MHOTOKJIETOYHBIX
KHUBOTHBIX. [IOKpOBBI 1 MX ITPOU3BO/IHEIE.

PaznpaxuMOCTh M perynisiuuss y OpraHu3MOB. Pa3apakuMocTh y OJHOKIJIETOYHBIX
opranm3MoB. Takcucel. Pa3mpakuMocTs M Peryisiius y MHOTOKJIETOYHBIX PAaCTEHHM.
PocroBslie BemecTBa U MX 3HaUEHUE.

HepBHas cucrema u peieKTopHAs peryasiius Yy MHOTOKJICTOYHBIX >KHBOTHBIX.
HepBHast cuctema u e€ oTAenbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHMS HEPBHOU
CHCTEMBI Y KHBOTHBIX.

Pa3paboTka anroputMoB u mporpamm aisi 3¢ HeKTUBHON (YHKIIMOHAIBHOW aHHOTALUU
T€HOMOB, TPAHCKPHUIITOMOB, IPOTEOMOB, METa00JIOMOB MUKPOOPTaHU3MOB, PAaCTECHHH,
YKUBOTHBIX U YEJIOBEKa

OpFaHI/ISM YCJIOBCKA U €0 310POBLEC

5.1

Opranel U cucteMbl OpraHoB 4enoBeka. OTaensl IOJOBHOIO MO3ra IT03BOHOYHBIX
KHUBOTHBIX. Pediekc m pedrexkropHas ayra. be3ycioBHbIE W YCIOBHBIE DPEdIICKCHI.
['ymopanbHasi perynsuus U 3HIOKPHHHAs CUCTEMa JKMBOTHBIX M uenoBeka. JKemesbl
SHJOKPUHHOW CUCTEMBI U UX F'OPMOHBI. [leficTBre ropMOHOB. B3anMOCBsI3b HEPBHOU U
9H/I0KPUHHOMN cucteM. ['nnoranamo-runoguzapuas cucrema. Peduexc u pedaexropHas
nyra. bezyciioBHbIE U ycIIOBHBIE pedIIeKchl

5.2

3ammra opraHuzmMa oT Oose3Heil. VMMmMmyHHas cucrema dyenoBeka. KieTousslii u
TYMOpPQJIbHBIA ~ MMMYHHTET.  Bpokn€HHbIN, npuoOpeTéHHbIH  cnennduyeckuid
uMMyHHUTET. Teopust KiIoHaIbHO-cenekTuBHOro ummyHnurera (I1.9paux, ®.M.beprer,
C.Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Poiib BpOXKAEHHOIO UMMYHHUTETA
B Pa3BUTUHU CUCTEMHBIX 3a00J1€BaHUI

5.3

KposenocHas cucrema u e€ opransl. Cepjie, KpOBEHOCHbIE coCcyAbl U KpoBb. Kpyru
KpoBooOparieHus. Paborta cepana u eé€ perynsnus

5.4

Heixanne denmoBeka. Juddy3us ra3oB uUepe3 MOBEPXHOCTh KIETKU. JlpIxaTenbHas
cucrema yesnoBeKka. JlpixarenbHas MOBEPXHOCThb. Perymsauus asixanus. [[pixarenbHbie
00BEMBI

5.5

HI/IHIeBapI/ITeHI)HaSI cCucreéMa  4YCJIOBCKa. OT)IGJ'II)I MUIICBAPUTCIIBHOTO  TPaKTa.
HI/IH_IeBapI/ITCJ'IBHHC KCJIC3bI. BHYTpI/IHOJ'IOCTHoe W BHYTPHUKIICTOYHOC MUIIICBAPCHNUC

5.6

[ToxkpoBel u ux mpousBojaHble. Opranbl BblaeneHus. [louku. CrpoeHue u
¢ynkunonupoanue Hedpona. OuIbTpalys, ceKpeuus U OOpaTHOE BCAChIBAHHE Kak
MeXaHHU3MbI pabOTHI OPraHoB BblieaeHus. OOpa3oBaHNE MOUH y YelIOBEKa

5.7

JIB>keHue yenoBeKa: MblieuHas cucreMma. CkeeTHbIe MBIIIEI 1 uX padoTta. CTpoeHne
Y THIIBI COEMHEHUS KOCTEN

TCOpI/IH 3BoIIOLMHU. Pa3BuTHE )KM3HU Ha 3emite

6.1

OpomonnonHas Teopus Y. Jlapsuna. [IpennochbUiku BO3HHUKHOBEHHUS JapBHHU3MA.
JKusHp n HayuHas nestensHOCTh Y. JlapBuHa.

JBwxyume cuiabsl sBoiound BuaoB 1o Y. JlapBuHy (BbICOKas WHTEHCHBHOCTb
Pa3MHOXKEHHS OpPraHU3MOB, HACJIEJICTBEHHAs H3MEHYMBOCTh, OOpb0a 3a CyIIECTBO-
BaHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIN O0TOOD).

Odopmnenune cunTeTHdeckot Tteopuu HIBomonuu (CTD). HelTpanbHas Tteopus
sBosrorH. CoBpeMeHHast BOJIIOLIMOHHAsL OMOJIOTHS. 3HAaYEHUE 3BOIOIIMOHHON TEOpUHU
B (h)OpPMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUPa

6.2

[Monmymanus kKak sIeMeHTapHas eAnHuna 3Boironnuu. COBpeMEHHBIE METOMBI OICHKU
TeHETUYECKOT0 pa3HooOpa3us W CTPYKTYpbl nomynsuuil. M3menenue reHodonma
HNOMYJIAIUN KaK >JEMEHTAPHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH T'E€HETHYECKOTO
pasHoBecust [[x. Xapau, B. BaituOepra.
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OnemenTapHble (HaKTOpPBHI (IBMIKYIIUE CHIIBI) HBOJIONUH. MyTalMOHHBIA IpoIece.
KoMmOunatuBHass wu3MeHUMBOCTh. [[peiid TeHOB — ciydaliHble HEHaIpaBJICHHBIC
U3MEHEHHMS 4YacToT aeneil B monymsuusax. O¢dekt ocHoBatens. Murpauuu.
M3onsauus  nonynsuuil:  reorpaduyeckas  (IIPOCTPAHCTBEHHAs), OMOJOrHMYEcKas
(penpoayKTHUBHas).

EcrecTBeHHbI 0TOOp — Hampapisioluil ¢akTop 3BOIMOLMU. POPMBI €CTECTBEHHOI'O
oTr0opa: ABWKYIIMHA, CTaOMIU3UPYIOIINH, pa3phIBalOINi (Iu3pynTuBHbI). [lomoBoit
oTOOP.

[Tprcnoco0IeHHOCT OPraHU3MOB KakK pe3yiabTaT MHUKpPOAIBOJOLMU. BO3HHMKHOBEHUHE
npucnocoOieHnit  y opranu3mMoB.  Apomopdo3bl M uamoamanranuu. I[Ipumepst
npucnoco0iaeHnuit y opranuzMoB. OTHOCUTEIBHOCTD MPHCIIOCOOJICHHOCTH OPTaHU3MOB.

Bupn, ero xpurepuu u cTpykrypa. BunooOGpa3oBanue Kak pe3ysbTaT MUKpPOIBOJIIOLIUH.
M3omnsuust — kiroueBoit paktop BugoooOpazoBanus. [1yTu u cnocoOsl BUAOOOPa30BaHUA:
ajionaTpuyeckoe (reorpauueckoe), CUMIATpUUYECKoe (IKOIOIMYEecKoe), «MITHOBEH-
HOE» (TOHIIONAN3aNUs, THOpuAN3anus). JTUTeTbHOCT 3BOIONMOHHBIX POIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  sBOMOIIMOHHONW OHONOrMM B pa3padOTKE HAYYHBIX METOJIOB COXpaHEHUs
O6uopazHooOpazus. MHUKpPO3BOJIIOLMS M KOIBOJIOLMS MapasUTOB M HUX XO35EB.
Mexanu3Mbl (GOPMUPOBAHHS YCTOWYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C Hell

6.3

Metoael u3ydeHuss MakposBosolnuu. [lameoHTonornueckue METONIbl HM3YyYeHUs
sosornu. [lepexomabie GOpMBI M PHIIOTEHETUIECKHE PSABI OPTAaHU3MOB.
buoreorpaduyeckue Meronbl u3ydeHus sBoiouuu. CpaBHeHHe GuoOpbl U dayHbI
MaTEepUKOB M OCTPOBOB. buoreorpaduyeckue obmactu 3emin. Buabl-sHIeMUKH |
PEJHKTHI.

DOMOPHOIIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/IbI U3yUEHUS IBOJIOIIIH.
['eneTnyeckue MeXaHM3MBbl HBOJIIOLMU OHTOT€HE3a W TOSIBICHHUS 3BOJIIOLMOHHBIX
HOBIIECTB. ['OMOJOTMYHBIE W aHAJIOTHYHBIE OpTraHbl. PyauMmeHTapHBIE OpraHbl W
aTaBU3MbI. MOJIEKYISIPHO-TeHETUYECKUE, OMOXUMUYECKNE U MaTEMaTHYECKHE METOIbI
U3y4deHus: HSBOMIONHUH. ['oMonoruyHbsie TeHbl. COBPEMEHHBIE METOJIBI TOCTPOCHUS
(bUITOTEeHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU M IBOJOLIHS TEHOMOB.

OO0mue 3aKkOHOMEpPHOCTH (mpaBwia) HBomonUH. HeoOpaTUMOCTh  IBONIOIHH.
AnantuBHas panuanusi. HepaBHOMEPHOCTH TEMIIOB YBOJIOIIUHT

6.4

Hayunble rumore3sl MPOUCXOKIEHHUS KU3HU Ha 3emiie. AOHOTeHe3 M TMaHCIEPMHUS.
JloHayuHble TPEJCTABICHUS O 3apOKACHMM >KM3HM (KpeauuoHusMm). [umoresa
IIOCTOSIHHOTO CaMO3apOXJIEHUs XH3HU U €€ omnposepkeHue omnbiTamu @. Penw,
JI. Cnanmmanmanm, JI. [1actepa. [IpoucxoxxaeHue sKU3HA U aCTPOOHOIOTHSI.

OcCHOBHBIE JTalbl HEOpPraHuyeckoud sBosonuu. I[lnaHerapHas (reojoruueckas)
SBOJIONNS. XUMHYECKasi dBOJIONHS. AOMOTEHHBIM CHHTE3 OPTaHMYECKHX BEIIECTB W3
Heoprannueckux. Ompir  C. Mumnepa u . FOpu. OOpa3oBanue mNOJIMMEPOB U3
MoHoMmepoB. KoanepBatnast runoteza A.M. OmapuHa, runore3a NEepBUYHOTO OyIhOHA
JIx. XonneitHa, renerudeckas runore3a I'. Ménnepa. Puboszumer (T. YUek) u runoresa
«vupa PHK» V. I'unbepra. ®opMupoBanre MeMOpaH 1 BOZHUKHOBEHUE TIPOTOKIIETKH.
Hctopusa 3emnn u Meroabl €€ wu3ydeHMs. VIckomaemple OpraHMYECKHME OCTATKH.
['eoxpononorust u e€ wmeroapl. OTHOCHTENbHAE M aOCONIOTHAsT TE€OXPOHOJIOTHSL.
['eoxpoHonOrMUecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTOXH.

HavanbHble 3Tansl opraHndeckor 3Boronuu. [1osBiaeHrne u 3BOIOLMS MEPBBIX KIETOK.
Opomonnss  MetabonuzMa. Bo3HMKHOBeHHE TeEpBBIX 3KocucTeM. CoBpeMeHHBIE
MUKpOOHBIE  OWMOIUIEHKM  KaK  aHaJOr IEpBBIX Ha  3emiie  COOOIIEeCTB.
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IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[TpoucxoxaeHne 3ykapuoT (CUMOUOreHes). DBOJIOLUOHHOE POUCX0XKIEHHE BUPYCOB.
IIpoucxoxkaeHUE MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHME OCHOBHBIX T'PYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3Talbl IBOJIONUH BhICIINX pacTeHUd. OCHOBHBIE apoMOp(O3bl PACTCHUH.
Beixon pacrenunii Ha cymry. IlosiBlIeHHE CIOPOBBIX PACTEHUI M 3aBO€BAHHUE UMM CYILH.
Cemennsie pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUN.

OCHOBHBIE 3Tallbl 3BOJIIOLUHU >KUBOTHOTO MHpa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Benpackas ¢ayna. KemOpuiickuii B3pbIB — IOSIBJICHHE COBPEMEHHBIX THIOB. llepBbie
XOpAOBblE XUBOTHbIE. JKHM3HB B Bozxe. DBOMIOLHA NO3BOHOYHBIX. IIpomcxoxnenue
ampubuit  u pentuiamid. [IpoucXokIeHUE MIICKONHMTAINAX W NTHI.  [IpuHIUI
KJII04eBOro apomopdo3sa. OcBoeHne 6ecrio3BOHOUYHBIMU U TI03BOHOYHBIMH KHBOTHBIMHU
CYILN.

Pa3Butre xu3HM Ha 3emie MO 3paM M IEPUOJAM: apXeW, MPOTEPO30H, IAIEC030H,
Me3030H, KaliHO30M. OOIas XapakTepuUCTHKa KJIMMaTa M TE€0JIOTMYECKUX MPOIECCOB.
[TosiBneHre M pacuBET XapaKTEPHBIX OPraHU3MOB. YTJeoOpa3oBaHME: €ro yCIOBUS U
BIIMSTHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUpaHHUS — SKOJIOTMUECKHE KPU3UCHI Npouuioro. Ilpuuunel u ciencreus
MaccOBbIX BoIMUpaHHi. COBpEMEHHBIN 3KOJOTMYECKUI KPU3UC, €r0 0COOEHHOCTH

6.5

Pasmenst wu  3agaum  aHTpomosiornd. Mertonel  anTpononoruu. (CraHOBIIEHHE
IIPEJICTaBICHUN O MPOUCXO0KIEHUH yeroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxozmcTBo uenoBeka ¢ KMBOTHBIMHM. (CHCTEMAaTHMYECKOE IIOJIOXKEHHE 4YeEJIOBEKA.
CBuzerenbCcTBa CXO/ACTBA YENOBEKA C KUBOTHBIMH: CPaBHUTEIBLHO-MOP(]OIOrHUECcKHe,
sMOpHonornyeckue, (Hpu3noIoro-0MoXuMUIecKkre, nopegaeHyeckre. OTINYMs YenoBeKa
OT JKUBOTHBIX. [IpIMOXOK/IeHNE U KOMIUIEKC CBSI3aHHBIX C HUM NpU3HAKOB. PazBurtue
TOJIOBHOT'O MO3Ta ¥ BTOPOIl CHTHAJIBHOM CUCTEMBI.

JBuwxymue cuibl  (QakTophl) AHTPOIOr€He3a: OMOJOTMYECKHE, COLMAJIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLUAIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcCHOBHBIE CTaJWM aHTPONOreHe3a. ABCTPAJONUTEKH — JBYHOTHE MPEAKU JIOJAEH.
YenoBek yMenblid, NEpBbIE U3TOTOBICHUS OpPyAud Tpyda. UenoBek mpsAMOXOAAIIMM U
MEepBBI BBIXOJ JtojAeH 3a mpenenbl Adpuku. YemoBek reuaenbOeprckuii — o0t
IIPEIOK HEAHJEPTAIbCKOIO YEJIOBEKa M YEJIOBEKa pazyMHoOro. YenoBek HeaHJep-
TAJIbCKUM KaK BHUJ JIIOJIEA XOJIOJHOTO KiauMarta. YenoBek pa3yMHBI COBPEMEHHOTO
THUIA, JCHUCOBCKHI YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeenaMu AQpuky.
DOBOJIOIUS COBPEMEHHOr0 4esoBeKa. EcTecTBEHHBIM O0TOOp B MOMYISIIMAX YelOBEKa.
MyranuoHHblii mporece U nonuMopdusM. IlomynsimonHsle BOJHBI, JApeid TreHoB,
Murpanus 1 «3¢p(HeKkT 0OCHOBATENS» B MOMYJISIUAX COBPEMEHHOTO YeIOBeKa.
Yenoseueckue pacel. [lonstue o pace. bonbime packl: eBporeounHas (eBpasuiickas),
aBCTPAJIO-HErpOHUIHAsA (PKBATOpUANIbHASI), MOHTOJOMIHAS (A3MaTCKO-aMEepUKAHCKas).
Bpems um mytu pacceneHusi uenoBeka IO IUIaHeTe. EAMHCTBO 4YEIOBEYECKHX pac.
Hayunast HecoctostenbHOCTh pacu3ma. IIpucrnocoOnaeHHOCTh ueaoBeKa K pa3HbIM
YCIIOBUSAM OKpYy»XKarolei cpenpl. BiusHue reorpadudeckoil cpensl U apeiida reHoB Ha
MOP(OJIOTHIO U (PHU3HOJOTHUIO YeTIOBEKA

DKOCHUCTEMBI U IPUCYILIE UM 3aKOHOMEPHOCTHU
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7.1

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

Pa3nensl u 3agaun sxosnoruu. CBsi3b HKOJIOTUH C IPYTUMH HayKaMHU.

Metonsl sxonoruu. [ToneBbie HaOMIOACHNS. DKCIIEPUMEHTHI B AKOJIOTUU: IPUPOJHBIC U
naboparopHble. MojenupoBaHUE B AKOJIOTMU. MOHMTOPHMHI OKpYXaroIled Cpenbl:
JIOKaJIbHBIN, pErHOHAJILHBIN U TJI00AIbHBIN

7.2

Okonoruyeckne (akTopel M 3aKOHOMEpPHOCTH ux jeictBus. Kiaccuduxanms
9KOJIOTHYECKUX (haKTOpOB: abuoTHuUecKue, OuWOTHYECKHe, aHTpororeHHele. OOmue
3aKOHOMEPHOCTH  JIEHCTBHA  JKOJOrWyeckux (akropoB. IlpaBmio MHHUMYyMa
(K. mpenrens, 0. JIubux). TomepaHTHOCTh. DBpUOHMOHTHBIE W CTCHOOHMOHTHBIC
OpraHU3MBl.

AbGuotnueckue Qaxktopel. CBeT Kak dkojorumueckuii ¢akrop. JledcTBue pasHbIX
YYacCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. DKOJIOIMYECKHE TPYIIbl PaCTEHUN U
JKUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUTrHalIbHas poiib cBeTa. DOTONEpUOaU3M.
Temmeparypa kak skosorudeckuii Qaxrop. [leiictBue TemmepaTypbl Ha OpraHHU3MBI.
[lolikniIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBlI.

Brnaxnocts kak skonormdeckuii daxrtop. Ilpucnocobnenus pacTteHuidl K MoaAep KaHUIO
BoJtHOTO Oananca. Kiraccudukarus pacTeHuil Mo OTHOIICHUIO K Boje. [IpucnocobieHus
JKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXUMA.

Cpenpl oOuTaHMsT OPTaHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, TOYBCHHAS, TITyOMHHAsS
NOJNOYBEHHAs, BHYTpUOpPraHW3MeHHas. DOU3NKO-XUMHUECKHE OCOOCHHOCTH Cpej
oOuTtaHus opranu3moB. [IpucrnocoOnennst opraHu3MoB K )KM3HHU B Pa3HBIX Cpelax.
bruonornueckne putMmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJWYHBIE
putMbL. [Iprcnoco01eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUH JKU3HHU.
XKuznenusie popmbl opranu3moB. [Tonstue o xxuzneHHOH (popme. KuzHeHHble HopMbI
pacTeHMii: NepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJETHHE
TpaBbl. JKU3HEHHbIE (QOPMBI KMBOTHBIX: THIPOOMOHTBHI, T€OOMOHTHI, A3POOUOHTHI.
OcobeHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue ¢aktopsl. Buasl OnoTHYECKMX B3aMMOJEMCTBUM: KOHKYpEHIIMS,
XUIIHWYECTBO, cUMOMO3 U ero ¢opmsbl. [lapazutusm, koonepaunus, MyTyajn3M, KOM-
MeHCaIM3M (KBapTUPAHTCTBO, HaxyeOHM4YecTBO). Herpoduueckue BzammoneicTBus
(Tormmueckwue, dopuueckue, dpadpudeckue). 3HaUeHHEe OMOTUYECKUX B3aWMOJEHCTBUM
JUI CYIECTBOBAaHUS OPTraHU3MOB B cpefe oOuTaHus. IIpUHIMI KOHKYpEHTHOTO
UCKJTIOUCHUS

7.3

DKONOTUYECKUE XapaKTepUCTUKU momyisinud. [lomynsanus kak —Ouosoruyeckas
cucreMa. Ponb HEOTHOPOAHOCTH Cpenbl, (U3UYECKUX OaphepoB W OCOOCHHOCTEH
Ouonoruu BUIOB B (OPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPHl TMOMYIISIIUN.
OcCHOBHBIE TTOKa3aTENN MOMYJSAIUHA: YUCICHHOCTh, INIOTHOCTh, BO3pAcTHAS U TIOJIOBAs
CTPYKTYpa, pOKAAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUS.
DKoyiorudeckasi CTpykTypa nonyssanun. OeHKa YUCISHHOCTH TOMysiuu. JnHaMuka
nonyasiuuu U e€ peryisuusa. buornueckuil moreHuuan nonyiasuuu. MoaenupoBaHue
JTUHAMUKH TTOnyJisiinn. KpuBbie pocTa YMCIEHHOCTH MOny siuy. KpruBble BBDKUBAHHS.
Perynsiiust 4McIeHHOCTH MOMYJISAIUI: poiib (AaKTOPOB, 3aBUCIIUX W HE 3aBUCSIIUX OT
MJIOTHOCTH. DKOJIOTUUECKHE CTpaTeru BUIOB (r- U K-cTparerun).

[TonsitTne 00 »KoMOTHYECKOW HUIIEe BuIa. MecrooOutanwe. MHoOromepHas MOEIb
skosiornyecko  HumM  Jk.M. XatuuHcona. Pa3Mepbl  AKOJOTMYECKOW  HHIIIH.
[loTeHnuanpHas U peaiu30BaHHAs! HULIH.

Bug kak cucrema nomynanuil. Apeanbl BUAOB. BUIIBI M UX KU3HEHHBIC CTPATETHHU.
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3aKOHOM€pHOCTI/I IOBCACHHUA H Mnrpaunﬁ J)KUBOTHBIX. BHOJIOTMYECKHE HHBa3UHU
TY)XXCPOAHBIX BUIOB

7.4

Coo0miectBa opranu3moB. bruorieHo3 u ero crpykrypa. CBsi3u Mexay OpraHu3MamMu B
OouoreHo3e. DkocucTemMa Kak oTkpbiTas cucrema (A.[[x. Ternciu). OyHKIMOHATBHBIE
0JIOKM OpPraHu3MOB B JKOCUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpodudeckne nenu u ceTu. AOMOTHYECKHE OJIOKH SKOCHCTEM.
[TouBsl U Wbl B 3K0CcHcTeMaxX. KpyroBopoT BeliecTB M MOTOK SHEPTHH B IKOCUCTEME.
OcHoBHBIE TIOKa3aTeNd JKocucTeMbl. buomacca u mpoaykius. DKOJIOrMYEcKHe
MUPAMHUJIBI YUCEIl, OMOMACCHI U DHEPTHH.

HanpaBnennsie 3aKkoHOMEpHBbIE CMEHBI COOOIIECTB — cykueccuu. IlepBuunbie u
BTOPUYHBIC CYKIIECCUM M MX MPUYUHBL. AHTPOIIOTEHHBIC BO3JCHCTBHS Ha CYKIIECCHH.
Knumakcnoe cooOriectBo. buopaznoobpasue u mojiHoTa KpyroBopoTa BEIIecTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

[IpuponHble  SKOCHUCTEMBI.  AHTPOIIOT€HHBIE  HKOCHUCTEMBI.  ATPOIKOCHCTEMA.
ArpotieHo3. Paznuunst Mex1y aHTPOIIOTE€HHBIMU U MIPUPOITHBIMU SKOCUCTEMAMU.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opoackas ¢iopa u
¢dayna. CuHaHTpOmM3aIMs TOPOJCKOH (hayHbl. buosornyeckoe M XO3SHCTBEHHOE
3HaYEHHE arpod’KOCUCTeM U YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B SKOCUCTEMAX.

[lepeHoc »sHepruum U BEHIECTB MEXKAY CMEXKHBIMH JKOCHCTEMaMHU. Y CTOWYMBOCTD
OpPraHWU3MOB, TOMYJISIUNA U SKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX M AHTPOTOTEHHBIX
BO3JICUCTBUI

7.5

buocdepa — obmenmanerapras o0oouka 3eMiIH, TJe CYIIECTBYET WUJIU CYIIECTBOBAJIA
xu3Hb. Yuenue B.U. Bepnaackoro o Ouocdepe. Ob6mactu Ouochepsl u e€ cocras.
Kupoe BemecTBo Onocdepsl 1 ero GyHKIUH.

3aKOHOMEpPHOCTH  cyliecTBoBaHUsl  Omocepsl. OcoOeHHOCTH  OuOchepsl  Kak
rio6anbHOM 3KocucTeMbl. J/luHamuueckoe paBHoOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB U OMOreoXMMHYEecKHe IMKIbI (yriaeponaa, a3oTa). PUTMHUUHOCT sBIEHHHA B
ouocdepe.

3oHanbHOCTh Ouocgepnl. Ilonstne o Ouome. OCHOBHBIE OHMOMBI CyIIH: TYHJpA,
XBOWHBIC JIeca, CMEUIAHHbIE W MIMPOKOJMCTBEHHBIE JIeCa, CTENH, CaBaHHBI, ITYCTHIHH,
TPOIMYECKHUE JIeca, BHICOKOTOphs. Kinmar, pacTUTENbHBIA U KUBOTHBIA MUp OMOMOB
CyIIN.

CrpykTypa U (GYHKIMS KHBBIX CHUCTEM, OLIEHKA HMX PECyYpCHOTO MOTEHLHaNa |
6rochepHbIX QYHKIMMA

7.6

DKOJIOTHYECKUE KPHU3WUChI W WX TpUYMHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpensl. OxpaHa Bo3ayxa. 3arps3HEHHE BOAHOW CpEIbI.
Oxpana BoAHBIX pecypcoB. Paspymenue mnouBel. OXpaHa IOYBEHHBIX PECYPCOB.
W3MeHeHne knumara.

AHTpPOIIOTEHHOE BO3/IEUCTBHE HA PACTUTENBHBIA M )KUBOTHBIM Mup. OxpanHa
PacTUTEIBHOTO U KUBOTHOrO MHUpa. OCHOBHBIE IPUHLMIIBI OXpaHbl IpUpoasl. KpacHele
kHUTH. Ocobo oxpansemble npupoaHsie Tepputopun (OOIIT). boranuueckue caabl u
300JIOTHYECKUE TTAPKH.

OcCHOBHBIE TIPUHLUIBI  YCTOMYMBOIO  PAa3BUTUSA  4YEJIOBEYECTBA U IPHUPOJBIL.
ParnmonanbHOe MPUPOJONONB30BaHUE M COXpAaHEHHE OMOJIOrMYEcKOro pazHoO0Opasus
3emun




YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA
e buosorusi, 11 xmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6noB A.M. u ap.; Ilon
penakuueit [Taceunuka B.B. Aknmonepnoe obmectBo «M3narensctBo «IIpocserienue»
METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA
e buonorus. 10—11 kmaccel. ba3oslit ypoBens. [loypounsie pazpaboTku.: yued. mocodue
Jutst obmeoOpa3osar. opranuzaiuii / B. B. [Taceunuk, I'. I'. [lIBernos, T. M. EpumoBa. — 2-¢
u3., ctep. — Mocksa : [Ipocsemenne, 2023. — 230 ¢. — (JIuHUSA KU3HHA).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
e bubmmoreka [{OK https://m.edsoo.ru
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IIpunoxenune k padoyeii mporpamme yueOHOro kypca «Pemenue 3a1a4 no 0uoJ10rum»
s 11 kiaacca cpeaHero o01ero o0pa3oBaHust

BocrniurarensHblii  moTeHnpan ydeOHoro kypca «PemieHue 3amad  mo  oOImien
OMOJIOTUNY peannu3yeTcs Yepes:

-YCTaHOBJICHUE JIOBEPUTEIHHBIX OTHOLIECHUI MEXIYy MEeAarorn4eckKuM paOOTHUKOM U
00y4aromuMHCs,  CHOCOOCTBYIOUIMX  TO3UTUBHOMY  BOCIPHUATHIO  OOY4YalOMIMMUCS
TpeOOBaHUN M TNPOCHO IEeNaroru4eckoro pabOTHHMKA, NPUBICYCHHIO WX BHHUMAaHUSA K
o0cykaaeMol Ha ypoke HH(POpMAIINK, aKTUBH3AIMH [T03HABATEIIFHON JIeITEIHbHOCTH;

-mo0yxJIeHne OoOydJaromuxcss coOMogaTh Ha YpPOKE OOIICHPHHATHIE HOPMBI
MOBEJCHMs, MpaBUja OOWIEHUS CO CTapUMH (IeIaroruyeckuMu pabOTHUKAMHU) U
CBEpCTHHUKAMHU (00yUYarOIIMMUCS ), IPUHIUIBI y4eOHON AUCHUIIIMHBI 1 CAMOOPTaHU3alIHH;

-IPUBJICYCHNE BHUMAHUS OOYyYarOIMXCS K IICHHOCTHOMY AacleKTy H3y4aeMbIX Ha
ypOKax MpeAMETOB, SIBICHUI U COOBITUN, OpraHu3anus UX paboThl ¢ MOTYy4aeMOW Ha ypOKe
COIMAJIFHO 3HAUYMMON WH(pOpManuell — HWHUIMHPOBAHUE €€ OOCYKICHHS, BBICKA3bIBAHUS
00y4aroIMMUCS CBOETO MHEHUS 10 €€ TTOBOJTYy, BRIPAOOTKH CBOETO K HEil OTHOIICHUS;

-ACIIOJIb30BAaHNE BOCIUTATENBHBIX BO3MOXKHOCTEH COAEp)KaHUS y4eOHOTrO IpeaMera
Ui OPMUPOBAHUS Y O0YUAIOIINXCA POCCUUCKHUX TPAIULIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COIIMOKYJBTYPHBIX  IICHHOCTEM,  POCCHUMCKOTO  HMCTOPUYECKOTO  CO3HaHus  (depes
JEMOHCTPALIMIO O0YYalOIIUMCA TPUMEPOB OTBETCTBEHHOT'O, TPa)XTAHCKOTO IOBEICHUS,
MIPOSIBJICHUSL YEJIOBEKONIOOMST W J100pOCEepIeYHOCTH, dYepe3 MOoA00p COOTBETCTBYIOILUX
TEKCTOB JUISl YTEHMS, 3aJay JUIsl PELIeHUs, MPOOJIEMHBIX CHUTyallMid Afisi OOCYXIEHUS B
KJ1acce);

-PUMEHEHNE Ha YpPOKE MHTEPAKTUBHBIX (OpM paboThl C OO0YYArOIIMMHUCS:
WHTEIUICKTYaJbHBIX, CTHMYJIUPYIONIMX TI03HABAaTEIbHYI0 MOTHBALMIO OOYYaroIINUXCs;
UTPOBBIX METOJUK, AMCKYCCHH, KOTOpBIE HAlOT OOYyYarOUIMMCS BO3MOXKHOCTb NPHOOpPECTH
OIBIT BEJCHHUSI KOHCTPYKTHBHOTO AMAJOra; TpYNIoOBOW paboThl WM paboThl B Tapax,
KOTOpbIE y4aT KOMaHAHOH paboTe, ClIocOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBILICHHS;

-OpraHU3alxi0 HACTABHUYECTBA MOTUBUPOBAHHBIX U APYIUPOBAHHBIX OOyYArOIIAXCS
HaJ MX HEYCHEBAIOMIMMH OJHOKIACCHUKAMHM, MAIOIIET0 MM COLHUAIbHO 3HAYMMBIN OIBIT
COTPYZIHUYECTBA M B3aUMHOW MTOMOIIIH;

-WHULIMMPOBAHUE U TOJUIEPIKKY HCCIIEI0BATEIbCKONW EATEIbHOCTH 00YyJaromuxcs B
paMKax peanu3aliil UMH WHIUBUAYAJIBHBIX W TPYIIIOBBIX HCCIEIOBATEIBCKUX IMPOEKTOB,
YTO AacT O00y4yaromMMCs BO3MOXKHOCTh HMPUOOPECTH HAaBBIKM CAaMOCTOSATENBHOTO pELICHUs
TEOPETUYECKOW MpoOJeMbl, TeHEepUpoBaHUS M OG(OPMIIEHUS COOCTBEHHBIX HJEH,
YBOXHUTEIHLHOTO OTHOIICHUS K YYXUM HIesIM, OQOPMICHHBIM B pPadoTax JIpyrux
WCCIIeIOBATENeH, HAaBBIK MyOJIMYHOTO BBICTYIUICHUS TIEpe]l ayAUTOpUeii, apryMEeHTHPOBAHUS
Y OTCTAauBaHUs CBOCH TOUKH 3PEHUS;

-popMupoBaHMEe CHCTEMBI TIO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAIMi B YaCTH
Tpa)XTaHCKOTO BOCIHUTAHUS, TATPUOTHUUYECKOTO BOCIIUTAHUS, YBaXKEHHE K CUMBoJIaM Poccun,
rOCYJapCTBEHHBIM MPa3IHAKAM, TIOCTHKECHUSIM CBOei PoauHEI.



