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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke TporpaMMbl MO OHOJIOTUHM TEOPETUYECKYIO OCHOBY LIS
OTpeNIeNIeHUs] TOJAXO0A0B K (DOPMUPOBAHUIO COJIEpKAHUS YUEOHOTO TMpeameTa
«buosorus» cocraBWIM: KOHIENTyalbHble TnonoxkeHus @OIOC COO o
B3aMMOOOYCIIOBIICHHOCTA  II€JIEH, COJEp>KaHUs, pPE3YJIbTaTOB OOy4YEeHHS U
TpeOOBaHU K YPOBHIO MOJITOTOBKH BBIMTYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LEIAX U
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETO
obmero oOpazoBanus B Poccuiickoit @Deneparuu, a TakKe IOJOXKEHUS O
cnenuduke 6uonoruu, €€ 3HaYCHUH B MO3HAHUU KUBOM MPUPOJIBI U 00ECTIeYeHUN
CYILIECTBOBAaHMs 4enoBedeckoro ooOmiecTBa. COrjacHO Ha3BAHHBIM IOJIOKEHHUSIM,
oTpeJieNIeHbl OCHOBHBIE (DYHKIIUU MTPOTrPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruum Aa€T TNpeAcTaBlIeHHWE O IeNIX, 00 oOIiei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS ¥ PA3BUTHS OOYYArONIUXCS CPEACTBAMU
yueOHOoro mpeamera «buonorus», omnpeaenser o00s3aTeNbHOE MNPEIMETHOE
COJep>KaHMe, €ro CTPYKTYpy, pacmpeielieHue 1o pazjenaM U Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh U3yUEHHUsI Yy4eOHOro Marepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa30BaTEIHLHOTO
mpoiiecca, BO3paCTHBIX OCOOCHHOCTEHN 00y4aroIuXCsl.

B nmporpaMmvme 1o OuoOJOrMM TaKXKe YYHUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIBLHOU
NEeATebHOCTU/Y4EeOHbIX JEHUCTBUII OO0ydYaronIuXcsi MO OCBOEHHUIO COAEpPKAHUS
OMOJIOrMYECKOr0 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIH ypPOBEHB) peain30BaH
OPUHIUIT TPEEMCTBEHHOCTH B U3YYEHUM Ouoyioruu, Onarojapss yeMy B Hel
MpPOCMATPUBAETCSl HAMNPABJICHHOCTh HA pa3BUTHE 3HAHUM, CBA3AHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOT O MUPOBO33pEHUS, IEHHOCTHBIX
OpUEHTAIIUN JIMYHOCTH, SKOJOTHYECKOTO MBIIJICHUS, MPEACTABICHUI O 37J0pOBOM
o0Opa3e XKM3HM M OEPEeKHBIM OTHOIIEHHUEM K OKpYXKaIolmeld MPUPOIHON cpere.
[TosToMy Hapsiny ¢ U3ydeHHEM OOIEOMOJIOTHYECKUX TEOpH, a TakKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJOTHM yJIeJIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEHEBHOM XKU3HU NI PEIICHUS] MPUKIIATHBIX 3a7a4, B
TOM 4YHuCJe: NPO(PUIAKTUKU HACJIEICTBEHHBIX 3a00J€BaHUIl YeloBEKa, MEIUKO-
Ie€HETUYECKOI0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJOTUYECKU
IeIeCO00pa3HOr0 TOBEACHUS B OKPY)KAIOIIEH NPUPOIHON Cpene, aHaiIu3a
BIIMSIHUSL XO3SIUCTBEHHOM JESTENIHHOCTH YEJIOBEKAa HAa COCTOSHHUE MPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHUCTEM. Y CUJIEHUE BHUMAHUS K MPUKIAHON HANIPaBIEHHOCTH
yuebHoro npeamera «buonorus» NpoAMKTOBAHO HEOOXOAMMOCTHIO OO0ECIeUEHUS



YCIOBHUH ISl pelIeHus] OJHOW M3 aKTyalbHBIX 3aJa4 IIKOJIHHOTO OMOIOrHYECKOro
oOpa3oBaHus, KOTOpass mpeanojaraer (QopMuUpoBaHHE Yy  OOyYarolIUXCs
CIIOCOOHOCTH  alaNTUPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUpa.

buonorus Ha ypoBHE cpemHero o6miero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
Mecto. OHa obecrneunBaeT (OpPMHUPOBAHUE Y OOYYAIONIUXCS MPEICTABICHUN O
HAyYHOU KapTHUHE MHpA, paclIupsieT U 0000IIaeT 3HaHUSl O KUBOHM mpupoje, €&
OTJMYUTENbHBIX NpPU3HAKAX — YPOBHEBOM OpraHU3allMd W SBOJIOIHUH, CO31a&T
YCIOBUSL  JUIs: TIO3HAHMSI  3aKOHOB  JKMBOM  MpUpoAbl, (GOpMUPOBaHUs
(GyHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMYECKOr0 MBIIUICHUS], IEGHHOCTHOIO OTHOIIEHHUS K KUBOM MPUPOJIe
U YEJIOBEKY.

Bbonbioe 3HaueHrne OMOJIOTHS UMEET TaKXKe JIJIsl PEIICHHSI BOCTIUTATEbHBIX U
pa3BUBAIOLIMX  33Ja4y  CpelHero  oOmero  o0pa3oBaHMs,  COLUANIM3ALUU
oOyuaromuxcs. M3ydyenue 6uonoruu oOecrieyuBaeT yciaoBus st GOopMUpOBaHUS
UHTEJUICKTYaIbHBIX, KOMMYHHMKAITMOHHBIX W  HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYIbTYPHI, CIOCOOCTBYET HMHTErpalil OMOJOTHYECKUX 3HAHUU C
NPEICTABICHUSIMHA U3 JAPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpadguu. Ha3BaHHbIE MOJOXKEHUS O MpeIHAa3HAYCHUH Y4eOHOro IpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl ONpEACNICHUs TOAXOAOB K OTOOpYy H
CTPYKTYpUPOBAHUIO €r0 COAEp)KaHMA, IMPEICTABICHHOIO B MPOrpaMMe II0
Ouosioruu.

Ot60p comepxkanusi yuebHoro npeamera «buonmorusi» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TO3HUIMHI KyJIbTypOCOOOpPa3HOTO MOAXOAa, B COOTBETCTBUH C
KOTOPBIM OOydYaromfecs: JOHKHBI OCBOUTHh 3HAHUSA M YMEHHs, 3HAYUMbIC IS
dbopMupoBaHusi O0IIEH KyIbTYpbI, ONpEICISIONIME aJIeKBaTHOE IOBEACHHE
YelloBeKa B OKpYXAIoleld MPUPOAHON cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HA W TPAKTUIECKON aesTenbHOCTH. Ocob0oe MEeCTO B 3TOW CHCTEME 3HAHUUN
3aHUMAIOT JIEMEHTHI CO/IEP KAHUS, KOTOPBIE CITYXKaT OCHOBOM st OpMHUpPOBAHUS
NPE/ICTaBIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE MHUpa |
[EHHOCTHBIX  OpPUEHTAlMSX  JMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUuU
OMOJIO0rNYeCKOro 00pa3OBaHMs.

CrtpykTypupoBaHHe COACpX)aHUS y4yeOHOro Marepuaja B MPOrPaMME IO
OMOJIOTUM OCYILECTBIEHO C YYETOM NPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSAX KUBOM MPHUPOJIbI, O €€ YPOBHEBOW OpraHM3alMU U
ABOJIONIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy
BBIJICTICHBI CIIEAYIONINE COAepKaTelbHbIe IHHUN: «bruonorus kak Hayka. MeTobl
HAy4yHOTOo To3HaHus», «KieTka kak Ouosornueckas cucremay, «OpraHu3zMm Kak



Ouonornyeckas cucrema», «CucrteMa M MHOrooOpasve OpraHM4ecKOro MHpay,
«OBONIOIMS KUBON NPUPOIBI», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lens uzyuenuss yuebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIQZICHHME  OOYy4alOUIMMHCS  3HAHUSMU O  CTPYKTYpHO-(QYHKIIMOHAIbHOU
OpraHu3allid JKUBBIX CHCTEM pAa3HOrO paHra M NOPUOOPETEHHE YMEHHUI
UCIOJIb30BaTh ATU 3HAHUS MJII TPAMOTHBIX JEWCTBUM B OTHOLIEHUU OOBEKTOB
KUBOM MPUPOJIBI U PELICHUS PA3TUUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YpOBHE 00ECTIEUNBACTCS PEUICHUEM CISIYIONINX 3aa4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMbl 3HAHUH O OMOJOTMYECKUX TEOPUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIAX, CIYKAIIUX OCHOBOU
s (OpPMUPOBAHMS TPENCTABICHUI O €CTeCTBEHHO-HAyYHOW KapTHHE MHUPA, O
METOJ1ax HAyYHOI'O MO3HaHUs, CTPOEHUH, MHOI0OOpa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM PA3HOT0 YPOBHS OpPraHU3allMHU, BBLAAIOUIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSAX B OMOJIOTHH;

(GopmupoBaHue y oOydarolIMXCsl MO3HABATEIbHBIX, MHTEUIEKTYaJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHAIM3a JAaHHBIX O MYTAX pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISAOB, UJEH M TOAXOJOB K HM3YUEHHUIO >KHUBBIX CHUCTEM
Pa3HOI0 YpOBHS OpraHu3alluy;

CTAQHOBJICHHE Yy OOyYarommxcs OOmed KyJabTypbl, (GYHKIIHOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa JKUBOW MPHUPOABl HA OCHOBAHMM 3HAHUH M OIbITa, MOJTYYEHHBIX MPHU
U3y4eHUH OUOJIOTHH;

dopmupoBanue y oOydaloluXcs YMEHUH WUIIOCTPUPOBATh 3HAUCHUE
OMOJOTMYECKUX 3HAHUW B MPAKTHUYECKOW JESITENbHOCTU YEJIOBEKa, pPa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOT Ui

BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTHU IO3HAHMSI YEIOBEKOM >KMBOM
IPUPO/IbI, HEOOXOJUMOCTH OEPEKHOTO OTHOIIEHUS K HEW, COOTIOICHUS dTUYECKUX
HOPM IpHU NPOBEIECHUN OMOJIOTMYECKUX UCCIIEI0BAHMI;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsI TIOBBIIIECHUS YPOBHS
HKOJIOTUYECKON KYIbTYpBI, A1 ((OPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B IIOBCEHEBHOM KM3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESTEIbHOCTHU 10 OTHOUIEHHUIO K OKPY>KaIOIIeH cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep NPOPUITAKTUKH
3a00JIeBaHU.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buosorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTeNIbHBIM y4e€OHBIM MPEAMETOM, BXOJSIIMM B
COCTaB MpeaMeTHOM obacTu «EcTecTBeHHO-HAYyUHBIE PEMETHI.



JIns u3yuenust OMoa0ruu Ha 6a30BOM YPOBHE Cpe/IHETO 00111ero 00pa3oBaHuUs
otBoauTCs 68 vacoB: B 10 kmacce — 34 vaca (1 yac B Henemo), B 11 kimacce — 34
yaca (1 gac B HezeI10).



COJEPXXAHME OBYUYEHUA
10 KIJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHONOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (puinocoduei, 3TUKOM, I3CTETUKON U MPaBOM.
Ponp Ouonorum B (opMUpOBaHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOU MPUPOIbI (HAOMIOICHHUE, SKCIIEPUMEHT, OMKMCAHHUE,
u3MepeHue, Kiaccudukanus, MOJEIUPOBaHUEe, CTaTUCTHYECKas o0paboTka
JTAHHBIX).

JdeMoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuuel u cxeMbl: «MeToAbl MO3HAHUS KUBOU TPUPOIBI.

JlaGopaTopHblie n NpakTHYecKue padoThl:

[Ipaktuueckass pabora Ne 1. «Mcnonp3oBaHUE pa3IMYHBIX METOIOB MPH
U3YYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUs.

JXKuBble cucteMbl (OMOCHCTEMBI) KaK TpeaMeT u3ydeHus ouonoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpaszue. Y POBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBbIM, TKAHEBbIA, OPraHW3MEHHBIA, MOMYJALHNOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOre0neHOTHISCKHI ), OMOC(EpHBIH.

JdeMoHcTpanuum:

Tabmuipl U cxeMbl: «OCHOBHBIE MPU3HAKK KU3HUY», «YPOBHU OpraHU3alUU
YKABOU IIPUPOIBI.

OOopynoBanue: Mmoaenb MmoJiekyisl JITHK.

Tema 3. XumMnueckuii cOCTaB M CTPOEHHE KJIETKH.

XHUMHUYECKUN COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MUKpO3JeMeHThl. Bojla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BemleCTB B KieTke. llomnepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnmblie 1 3aMEHHMBbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (NEepBUYHAS, BTOPUYHAS,, TpPETHUYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHEe cBoiicTBa OenkoB. buonorunueckue
GbyHKIIMN OEIKOB.



®epmeHTHl — Ouonormyeckue karanuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IEHTp, cyOcTpaTtHas crneunuduuHocts. KodepmenTsl. BuramuHbI.
OTanuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBoasl: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30Kcupub03a),
nucaxapuabl  (caxapos3a, JIaKTo3a) M IoJucaxapuabl  (Kpaxmall, TJIMKOTEH,
1eJuTi0J103a). bruonorndeckue GyHKIUU YTIIEBOOB.

Jlunuasl:  Tpurauuepuabl, Qochonunuasl, crepouabl. [ 'HapoduIbHO-
ruapodoOHbIe  cBoiicTBa. buonormdyeckne dyHkuun JununoB. CpaBHEHHE
yTJIEBOJIOB, OCIKOB U JIUIMHIOB KaK HCTOUHUKOB YHEPTUH.

HyxknennoBeie kucnorsl: JHK wu PHK. Hykneotuasl — MOHOMEpHI
HykJIenHOBbIX KucioT. Ctpoenue u ¢ynkuun JJHK. Ctpoenue u pynkuuu PHK.
Buner PHK. AT®: crpoenne u QpyHKIIH.

[utonorus — Hayka o kierke. Kiierounas reopus — npumep B3aUMOAECHCTBUSA
ujed u (HakToB B HAYYHOM MO3HAHUU. MeTO/1bl U3yUECHUS KIIETKHU.

Knerka kak menoctHas >kuBas cuctema. OOmmMe NpuU3HAKA KIIETOK:
3aMKHyTas HapykHas memOpana, monekyibsl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbel KJIETOK: »yKapuoTHYecKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHUsI TpoKapuoTH4YecKol kieTku. Kierounas crenka Oaktepuil. CTpoeHme
AYKapUOTUYECKOW KJIIeTKU. OCHOBHBIE OTJIUYUSL PACTUTENBHOM, >KUBOTHOM U
IrpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TJTUKOKAIUKC, UX
dbynkiuu. [nazmarnueckas memOpana, e€ cBoiicTBa u QyHkiuu. [luTomnasma u eé
opranousipl. OnHoMemOpannbie opraHounbl kietku: OIIC, ammapar [Nombmxw,
au30coMbl. [lonmyaBTOHOMHBIE OpPraHOWIBl KIETKU: MHUTOXOHAPHH, IUIACTHUIBI.
[Ipoucxoxnenne MUTOXOHApUM u 1actua. Bunpbl mmactun. HememOpannbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHHUUKH,
KryTUKd. OyHKIIMY OPraHOUAO0B KJIETKU. BKitoueHusl.

SAnpo — perynsaropHblii HeHTp KieTku. CTpoeHue sjpa: siaepHas o00JIoUKa,
KapuoIIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXKHUBOMU
npupojie», «PacrpeaeneHne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuupsl u cxemsl: «llepuoanydeckass TabIUIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIbI», «brocunTes Oenkay, «CTpoeHue MoJIeKyJibl Oekay,
«Ctpoenue ¢pepmenrtay, «Hykneunossie kuciaotel. [JHK», «Ctpoenue monexybt



AT®y», «CtpoeHne 3yKapruOTHYECKON KIETKW», «CTPOEHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHHE MPOKAPHUOTUYECKOM KIIETKWY,
«CTpoeHue sapa KIeTKu», «YTIeBOIbI, «JIunuasn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE IS TPOBEIACHUS
HAOJIFOICHU, W3MEPEHH, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie u nNpakTU4YecKue padorTbl:

JlaGoparopHass pabora Ne 1. «lM3ydeHune KaTadIUTHYSCKOM aKTHBHOCTH
dbepMeHTOB (Ha TpUMEpE aMIJIa3hbl WK KaTaJiasbl).

JlabopatopHass pabora No 2. «/3ydyeHue CTPOCHHS KJIETOK paCTECHHUIA,
KUBOTHBIX U OakTepHil MOJ] MUKPOCKOMOM Ha TOTOBBIX MHUKpONpENnaparax U MX
OMHUCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BeliecTB, WKW MeTa0oIu3M. ACCUMUIIALINS (TUTACTUYECKUN OOMEH) U
JTUCCUMMWISIIUS (SHEPTeTUYecKrii OOMEH) — JBE CTOPOHBI E€AMHOIO Ipoliecca
MeTabonu3zma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrMU B TOHWMAaHHU
MeTaboau3Ma.

Tumnbel oOMeHa BellecTB: aBTOTpOdHBIN U rerepoTpodHsiii. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAICHUU YHEPTUU B KIIETKE.

®orocunTte3. CBeroBas u TeMHOBas ¢a3bl (oTocuHTE3a. Peakiuu
dbotocunTeza. DPhekTUBHOCTh (HOTOCUHTE3a. 3HaUCHHE (HDOTOCUHTE3A ISl KU3HU
Ha 3emyie. BnusiHue ycnoBuii cpenbl Ha (D)OTOCUHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XEeMOCHHTE3UPYIONIHEe OaKTepuu. 3HAYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMIIE.

DHepreTruueckuii oOMeH B KJeTke. PaciuersieHue BelIecTB, BBIICICHHE U
AKKyMYJIUPOBAaHHE DHEPrUM B KIJETKE. OTambl SHEPreTUYEcKoro oOMeHa.
I'mukonu3. Bpoxenue u ero Buabl. KHCIOpOAHOE OKHCIIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peaknmm wmatpuuyHoro cuHre3a. [enermueckas wHbpopmarus u JIHK.
Peanuzauust reHetudeckoil MH@oOpManuMu B KIETKE. |'€HETHYEeCKWid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Mmarpuunbsiii cuaTe3 PHK. Tpancnsauus — OuocuHTes
Oenka. Otanbl TpaHcisuumu. KoaupoBanue amuHOKuCIOT. Pomb pubocom B
OouocuHTtese Oenka.

Hexknerounsie popMsbl xu3HU — BUpychl. Uctopust otkpeitust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS U JKM3HEHHOTO IIUKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTteHuid, XKUBOTHBIX M YEJIOBEKAa, BbI3bIBACMbIC
Bupycamu. Bupyc ummyHonedunura genoseka (BUY) — BozOyaurens CIIM/]a.



OOpaTHas  TpaHCKpuUIlMs, peBepraza W  uHTerpasa. lIpodumaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00I€BaHUIA.

JlemoHcTpanum:

IToptpersi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumpl 1 cxembl: «Tunel muTaHusy, «Merabonuzm», «MHUTOXOHAPHI,
«IHepreTudeckuii oOMen», «Xiopormiacty, «Dorocunte3», «Ctpoenue JJHK»,
«CTpoeHre U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuuecKuil Koy,
«Bupyce», «bakrepuodaru», «Ctpoenue u xu3HeHHbIH 1nukin Bupyca CITN/a,
Oakrepuodaray, «Permmukamms JJTHK».

O6GopynoBanue: Moaenu-antukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTK», Mojaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii 1uki, wiu >KU3HEHHBIM LMK KieTku. WHTepdaza u MHUTO3.
[Iponecchl, mpotekatonue B uHTepdaze. Perukanus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIuuionHeli W TAIUIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUJIBI.
[uTonornueckue OCHOBBI PAa3MHOXKEHUA W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpouecchl, mpoucxoasdiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BUOJIOrHYeCcKuid CMBICT MUTO3A.

[Iporpammupyemasi THOEINb KJIETKH — arloITo3.

dopMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecrionoe u nmoyioBoe. Bujsl 6ecrnosnoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- W MHOI'OKJIETOYHBIX,
CIIOpooOpa30BaHKE, BETETATUBHOE pa3MHOkeHUE. MIcKyccTBEeHHOE KIOHHpPOBAaHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3zMHOXKEHHE, €r0 OTINYHS OT OECTION0ro.

Meiio3. Craguun meiio3a. IIpouecchl, NpoUCXOJAIIME HA CTagusX Meio3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonormdeckuid CMbICT H
3Ha4YeHUE Meno3a.

['amerorenes — mpoliecc 00pa3oBaHUsA TOJOBBIX KJIETOK Y IKHWBOTHBIX.
[TonoBbie kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[, SHUIEKIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOEHUSI SAMIIEKIETOK U crepMaTo30uaoB. OIIOg0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pas3BuTue (OHTOreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorene3). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOjeHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. THITBI
NOCTAIMOPUOHANILHOTO PAa3BUTHUSA: TPSMOE, HemnpsAMoe (JIMYMHOYHOE). BrusHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOICTBA.

Poct u pasButue pacreHmii. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/IUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «DPOpMbl Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Yy [IBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenne kneTku Oaktepuity, «CTpoeHHE TIONOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kiierounblii nukny, «Pemmukanus JHK», «Mwutos3y,
«Meinosz», «lIpsmoe u HenpsAMoe pa3BUTHUEY, «I aMeTOreHe3 y MIIEKOMMUTAIOIINX U
4eJloBeKa», «OCHOBHBIE CTaJIUN OHTOT€HE3A).

O06opynoBaHue: MHUKPOCKOTI, MHUKPOTIpENnapaThl «CniepMaTo30U/1bl
MJICKOTTUTAIOLIETO», «SHIEKIeTKa MIEKONUTameroy, «KapruoknHe3 B KIETKax
KOpEIlKa JyKa», MAarHUTHas MOJENb-almuiukanus «JleneHue KIeTku», MOJEeNb
JIHK, monens meTtadha3HOM XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThl:

JlaGoparopnass pabora Ne 3. «HaOmromeHwe MUTO3a B KJIETKaX KOHYHUKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHass pabora Ne 4. «l3yueHune CTpOEHHS TIOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3BUTHs T€HETUKU. Pob IUTONIOrMN
U SMOpPHOJIOTHMH B CTAHOBJIGHUM TEHETHKU. BKIIam pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETHUKU. MeToApl TEeHETHKU (TUOPUI0IOTUYECKUH,
UTOI€HETUYECKUIM, MOJIEKYISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE T'€HETHUUECKHUE
noHATUA. [ eHeTnuecKkas CHMBOJIMKA, UCIIOIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . MeHuenem.
MoHorubpuHOe CKpelMBaHWe. 3aKOH eIWHOOOpaswsi THOPHUIOB TEPBOTO
nokojenus. IlpaBuno gomMuHHMpoBaHWsA. 3aKOH PACIICIUIEHUS [PU3HAKOB.
I'mnorte3a ynctotel ramer. [1oIHOE U HEMOJIHOE JTOMUHUPOBAHUE.

JuruOpuaHoe  CKpeniuBaHue. 3aKOH  HE3aBUCHMOIO  HACJIEIOBAHMUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHMS.
Ananusupymouiee ckpemmnBanue. Fcrnoap30BaHne aHATM3UPYIOUIETO CKPEITUBAHUS
JUTSI OTIpE/IeNICHUs TEHOTHIIA OCOOM.

CuemienHoe HacnenoBaHue nmnpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacJeNOBaHHIO T€HOB. HapyllleHue cuernsieHns reHOB B pe3ysbTaTe
KPOCCHHIOBEpA.

XpoMOCOMHasl TEOPUSI HACIEACTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['enernka mosa. XpoMOCOMHOE ONpPEAENEHUE Moia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omMoramerHble W TeTeporamMerHnle oOpranu3mbl. HacnemoBanue
MIPU3HAKOB, CLIETUIEHHBIX C TTOJIOM.

N3menunBOCTh. BUbl ”3MEHYMBOCTHU: HEHACIICACTBEHHAS U HACJIEACTBEHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOAUGUKAIIMOHHONW U3MEHUYMBOCTH. BapuanimoHHbIN psijl U BapuallMOHHAS KPUBas.
Hopma peakunu npusHaka. KoinuecTBEHHbIE M KaUECTBEHHBIE NMPU3HAKU M HX
HOpMa peaknuu. CBolicTBa MOAM(PUKAITMOHHON N3MEHINBOCTH.

HacnencrBennasi, Wid TeHOTUIIMYECKasi, HU3MEHUYHUBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTb. Meio3 U TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTaloHHasi "3BMeHYMBOCTh. Kitaccudukanys Mmyranuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa 1 mpuauHbl MyTaruii. MyTareHnbie (paxTopshl.
3aKOH r'OMOJIOTMYECKHX PSAJOB B HacleACTBeHHON n3MenunBocty H. . BaBuiosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYMUBOCT.

I'enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHbIE METOAbI T€HETUKH
YyeJ0BeKa: reHeaJIOTMYECKUM, OJTM3HEIIOBBIN, IIUTOrCHETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE ONpENIETICHAE reHOTHIIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE€ C MOMOUIBIO
[1I1P-ananu3a. HacneacTtBeHuble 3a00jeBaHUS YEIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HN C HACJEACTBEHHOW MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIC OOJIE3HHU.
Comatnueckue UM reHepaTuBHble MyTauud. CTBONOBbIE KiETKU. [IpuHUMAMBI
3JI0POBOTO 00pa3a >KM3HU, TUATHOCTUKHU, MPO(UIAKTUKYI U JICYEHUS TeHETUYECKUX
Oose3Hel. MenuKo-reHeTUYeCKOe KOHCYIbTUPOBAHHUE. 3HAUCHUE MEIUIIMHCKON
TEHETUKU B MPEAOTBPAICHUU U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YEIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B.
Tumodeen-Pecockuii, H. 1. BaBuios.

Tabauel ¥ CXEMBI: «MoHOruOpUIHOE  CKpEUIMBAaHUE U  €ro
IATOTCHETUYECKAsT OCHOBA», «3aKOH pACHICIUVICHUS W €ro UUTOrCHETUYeCKas
OCHOBa»,  «3aKOH  YHUCTOTHI  Tamer», «JlurubpumHoe  CKpenimBaHue»,
«Iutonmornyeckue - OCHOBBI  AWTHOPHIHOTO  CKpemuBaHus»,  «Meho3y,
«B3zaumMopencTeue auIeNbHBIX T'EHOB», «l'€HeTMYecKne KapThl pPACTEHUH,
KUBOTHBIX U YENIOBEKa», «l'eéHeTuka mnoisia», «3aKOHOMEpPHOCTH HacCJEeIOBaHUs,
CUEIUIEHHOT0 ¢ monoMm», «KapuhoTuIlbl 4eloBeKa U KUBOTHBIX», «Bubl
U3MEHUYUBOCTHY, «MonudukanronHas W3MEHYMBOCTHY», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymmn KpoBu», «MyTalluoOHHAsE K3MEHUUBOCTH Y.

OO6opynoBanue: Mojaenu-anmMKkauud «MOHOTMOPUAHOE CKpEHIMBaHUE,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKOI W MHKporpenapar «/po3zodpuma» (Hopma, myranuu
(OpMBI KPBUIBEB U OKPACKH TeNa), repOapuil «I opox moCeBHOM.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

JlaboparopHasi padora Ne 5. «M3yueHue pe3yabTaToOB MOHOTHOPUIHOTO H
JTUTHOPUTHOTO CKPEIIUBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKPOIIpENapaTax».

Jlabopatopnas padora Ne 6. «M3ydeHrne MoaudUKaIIMOHHOW U3MEHUUBOCTH,
IOCTPOEHUE BaPUALIMOHHOIO pPsijia M BAPUALIMOHHON KPUBOI».

JlaboparopHasi pabora Ne 7. «AHanmu3 MmyTaruil y Apo30(riIbl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pab6ora Ne 2. «CocTaBieHHE U aHAJIU3 POJOCIOBHBIX
4EJI0BEKaY.

Tema 7. Ceniekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IIPOLECC. 3apOXKIEHUE CEIEKIUU U JOMECTUKALMS.
Yuenue H. . BaBuioBa o0 1eHTpaX NPOUCXOXKAEHUS U MHOroo0paszus
KYJIBTYPHBIX pacTeHUi. LIEHTpbl NMPOUCXOXKIECHHUS AOMAIIHUX XKUBOTHBIX. CopT,
1I0pOAa, IITAMM.

CoBpeMeHHbIE METOBI CeNeKIUU. MacCoBBI U MHAMBUAYAIbHBIA OTOOPHI B
CENIEKIIMM pPACTEHUHM M KUBOTHBIX. OIllEHKAa SKCTepbepa. bIM3KOpOICTBEHHOE
cKkpemuBaHue — UHOpuAMHr. Yucrtas nuHus. CKpellMBaHHWE YMCTHIX JIMHHM.
I'ereposuc, wiu ruOpunnas cwia. HepoacTBeHHOE CKpeuMBaHUE — ayTOPHJIMHT.
Otrnanénnas rtulOpuausauusa U €€ ycnexu. VCKycCTBEHHBbIM MyTareHes |
NOJIYYEHNUE TIOJUIUIOUAOB. JIOCTMKEHHsI CENEKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonmorus Kak OTpacib MNPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTarbl
co3ganusi pexkomOuHantHod JIHK wu TtpaHcrennsix opranuzmoB. Kierounas
nHxeHepus. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHupoBaHue BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dtudyeckue  npodsmembl. MO  —  reHeruyecku
MOJIU(PUIIUPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. W. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanos.

Tabmuisl U cxembl: Kapta «lleHTphl MNPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui», «I[lopoasl JoMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenunity, «OtnanéHHas rudpuausanusy», «Padorsl akagemuka M. ®@. iBanoBay,
«[lonumnongus», «OObEKTHl OUOTEXHONOTUU», «KieTouHble KyJIbTypbl U
KJIOHHpOBaHue», «KoHCTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJISKH TUIO0B U KOPHEILIIOAO0B AUKHUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUSY.



JlaGopaTopHble U IpaKkTH4eckne padoThbl:

Oxckypcusi «OCHOBHBIE METOABI M JIOCTHUKEHHUS CEJICKIMU PACTCHUN W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATEIILHBIM ~ y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, J1aDOpaTOPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBosronMOHHAsE OMOJIOTHSA.

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIIOLMUOHHAA
Teopus U €€ MecTo B Ouonoruu. BiusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUY U APYTHUX HAYK.

CBuzerensctBa 3BoMmonMU. [lasieoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
NOSIBJICHUSI BUJOB B MaJ€OHTOJOTMYECKOM JIETONUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cXoacTBO U paznuure (payH U Gop MaTEPUKOB U OCTPOBOB.

DOMOpPHUONIOrMYECKHe: CXOJACTBA W pa3iuuus SMOpPHOHOB pa3HBIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHbBIEC, AHAJIOTUYHbIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y BcCex
OpPraHU3MOB.

OomononHass teopust Y. JlapBuna. Ilpeanochulkn BO3HUKHOBEHUSA
JapBUHU3MA. J[BWOKyIIME CHJIBI HBOJIOIMU BHUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKXEHUE MPU OTPAaHUYEHHOCTH PECYPCOB, HEOINPEAETEHHAS] M3MEHYUBOCTb,
O0opb0a 3a CylecTBOBaHHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3Boaonun (CTID) u €€ OCHOBHBIE MOJI0KEHHUS.

MukpoaBomonus. [Tomynsuus kak e1MHUIA BUIA U 3BOJIOLUY.

JBrxyiue cuibl ((hakTOpbl) SBONIONWK BHUIIOB B MpUpPOJE. MyTallMOHHBIHI
nporecc ¥ KOMOMHATHBHAsE M3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omauus u Murpanusi.

EcrectBennniit otOOp — HampaBiswonui (aktop sBoaonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3Botonuu. [Ipumepsr
OPUCIIOCOOJIEHUH Y OPraHu3MoB. ApoMop(03bl U UJIMO0AIANTALIMH.

Bun wu  BumooOpazoBanue. Kpurtepun Buma. OcHOBHbIE  (DOpPMBI
BUI000pa30BaHusi: reorpauyeckoe, IKOJIOTHIeCcKoe.

MakposBomonus. DPopMbl  IBOMIOLMU:  (PUIIETUYECKaAsA, JHUBEpreHTHas,
KOHBEpIreHTHasl, mapasuienbHas. HeoOpaTuMoCTh 3BONTIOIUY.

[IpoucxoxaeHre OT HeCHeNHAIN3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
criennanu3anus. AJanTUBHAS paiHaLIUs.

JemoHcTpanuu:



[Toptpetsr: K. Jlunueun, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanescknii, K.
M. bap, O. I'ekkenb, ®. Mromep, A. H. CeBepuios.

Tabnuuel 1 cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbObI  3a
cyiiecTBoBanuey, «EcTecTBeHHBI 0TOOP», «MHOrooOpa3ue COpTOB pacTEHUI,
«MHoroobpasue  mopoja  KUBOTHBIXY, «[Tomystuny, «MyrauuoHHas
U3MEHUYUBOCTBY», «ApoMopdo3bl», «Mauoananranun», «OOmas aereHepanus,
«/IBmxymue cuibl sBomouuny, «Kapra-cxema wapmipyra myremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «IIpHuCOCOOIEHHOCTh OPTaHU3MOBY,
«I"eorpaduyeckoe BUA00Opa3oBaHUE), «IKOIOTHUECKOE BUI000PA30BAHUE.

OO0opyioBaHMe: KOJJIEKIHMS HACEKOMBIX C Pa3jIMYHbIMU THUIIAMU OKPACKH,
HAOOp IJIOIOB M CeMsH, KoyuieKmus «[IpuMepbl 3alIMTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOjielb «OCHOBHBIE HAIpPaBICHUS SBOJIOIUNY», O0BEMHAS MOJIENb
«CTpoeHue TOJIOBHOI'O MO3Ta MTO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJuieKiusi «DopMbl COXPaHHOCTH
UCKOMAEMbIX JKUBOTHBIX W pacTeHWil», wmoaenb anmmkauus «llepexpéct
XpOMOCOM», BJIaxHble Tmpenapatel «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud (Gopmbl KpbUIBEB U
OKpacKH TEIa).

JlaGopaTopHble U NpakTHYecKue padoThl:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHYECKOMY
KPUTEPUION.

JlaGopartopnas pabora Ne 2. «Onucanue npucrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KM3HHU HA 3eMuie.

JloHay4dHbIE TPENCTAaBICHUA O 3apOKACHUM KWU3HU. HayuHble TuUmoressl
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XUMHYECKas
ABOMIONMS. AOWOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCNEPUMEHTABHOE OATBEPKICHUE XUMUYECKON 3BOMtOIMU. HavanbHble ATamnbl
ouonorudeckoi sBojroruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKHU. llepBble KIETKM W HMX SBOJIOLMS.
®opMHUpPOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xn3Hm Ha 3emuie mo 3pam U nepuopaM. Karapxen. Apxeickas u
nporepo3olickass dpbl. Ilaneosoiickas spa u e€ Tmepuoabl: KeMOPHUHCKUH,
OPJIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3so30iickas 3pa U €€ Nepuoabl: TPUACOBbIN, FOPCKUN, MEJIOBO.

KaiiHo3oiickass »pa W €€ mNepuojabl: MNaJCOr€HOBBIA, HEOICHOBBIM,
AHTPOTIOT€HOBBIN.



XapakTepucTuKa KiIuMaTa U TeoJOTHMYecKHX IporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOLIMM PACTUTEIBHOIO M JKUBOTHOrO MuUpa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBIIeHME, pacliBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpPraHM4EeCKOro MHUpa Kak OTpa)xkeHue 3BOIOUHA. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

DBOJIOLHUS YeToBeKa. AHTPONOJIOrHs Kak Hayka. PazBurue npeacTaBieHuil o
INPOUCXOXKIECHUN YelloBeKa. Mertonbl Hu3ydyeHusi aHTpornorenesa. CxolcrtBa u
pa3IuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETIOBEKA.

JBrmxymue  cwibl  (pakTopbl)  aHTPONOrEHE3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYIUN TPY/A, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU 3BOJIOLMH YEIOBEKA: aBCTPAIONUTEKH, UermoBek
ymensli, YenoBek mnpaAmoxomamui, YermoBek HeaHIepTanbCKuM, YenmoBek
pa3ymHblil. Haxonkum HCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMS, 00JIacThb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY/IHS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  EBPOIMECOWHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (d9KBaTOpuaibHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepTbl ~ NPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurunka pacusma.

JdemoHcTpanun:

[Toptpersr: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunpbl 1 cxeMbl: «Bo3nukHOBeHMe COJTHEUHOM CHCTEMBI», «Pa3Buthe
opraHudeckoro wMupa», «PacturenpHas kierka», <«OKuBOTHas  KieTkKay,
«IIpokapuornueckas KieTrka», «CoBpeMEHHas CHCTEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE aHAaTOMMUYECKHUX 4YEpPT CTPOCHHUS 4YEJIIOBEKa M YEJIOBEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHenmme moam», «/IpeBrue mogm», «Ilepseie
COBPEMEHHBIE JI0IN», «HenoBeyeckue pacoh».

O6opynoBanue:  Mymsiku  «[lpoucxoxkaenne — demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHIEpTalblla, KPOMAHbOHIIA), CIECNKH WU
U300pakeHUsT KaMEHHBIX OpYJIUi NEepBOOBITHOIO YeIoBeKa (KaMHU-YOMMEPHI,
pyOuna, ckpebia), TeoXpoHoJorHueckas TaOnuia, Kosuiekius «Dopmbl
COXPaHHOCTH UCKOIAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble ¥ paKkTHYecKre padoThbl:

[Ipaktuueckas padora Ne 1. «/3yyeHue uCKomaeMbIX OCTAaTKOB PACTEHHUM U
YKUBOTHBIX B KOJUIEKIIMSX.



DKcKypeHsl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WK KpaeBeIueCKUil My3eil).

Tema 3. OpranusMbl U OKpPY:KaKILAS CPeaAa.

DKOJ0rvs KaKk HayKa. 3aJaud ¥ pa3zensl 3KOJOTHH. MeTobl HKOJIOrMYEeCKUX
UCCJIEI0BAaHNN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTraHU3MEHHAS.

Oxonornueckue (daktopel. Kiaccudukamms skomorudeckux (GakTOpoB:
abuoTnueckne, OMOTHYECKHME | AaHTPOINOreHHbIe. JlelicTBHE HKOJIOTMYECKUX
(haKkTOpOB Ha OPTaHU3MBI.

AOGuotnueckue (GakTopbl: CBET, TEMIEparypa, BIaXHOCTh. DOTonepuoansm.
[IpucniocobneHust OpraHU3MOB K  JCHCTBUIO  aOMOTHYECKUX  (paKTOPOB.
buonornueckne puTMBl.

buornueckue (hakTOopBbI. Buner OMOTHUYECKUX B3aUMOJICCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, cUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyaJau3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HaXJICOHMUYECTBO). AMEHCAIH3M,
HEUTpanu3M. 3HauyeHue OMOTHMYECKMX B3aUMOACHCTBUMH JUIsl CYIECTBOBAaHHUS
OpPraHU3MOB B IMPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKM nomyisuuu. OCHOBHBIE I1OKa3aTENH
NOMYJISAUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPUPOCT,
mMurpanys. J[lmHaMuka 4ucIeHHOCTH MOMYJISIUU U €€ peryssuus.

JlemoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkerns.

Tabnuupbr u cxemsl: kapta «lIpupomusie 30HbI 3emnn», «Cpeasl oOUTaHUS
opranusmoBy», «@Poronepuonusm», «llomynsiuum», «3aKOHOMEPHOCTH poCTa
YUCJIICHHOCTHU NOMYJISIUU HHDY30puu-Tyhenbkuy, «[lumieBsie memnm».

JlaGopaTopHblie u NpakTHYecKue padoThl:

Jlaboparopnas pabora Ne 3. «Mopdonorndaeckue 0COOEHHOCTH PaCTCHUM U3
Pa3HbIX MECT OOUTAHUS».

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEYCa».

[Ipaktuueckas padora Ne 2. «IlogcyéT MIOTHOCTH NOMYISALUMNA pa3HbIX BUIOB
pacTEeHUN».

Tema 4. Coo0miecTBa M 3K0JI0rHYeCKHe CHCTEMBI.

Coo0miectBo opranu3mMoB — OuorieHo3. CTpyKTypbl OuOIleHO3a: BHUIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (muieBas). Bunabl-momuHantel. CBsA3M B
ouoleHo3eE.

Dkonoruyeckue cucrembl (dKocuctemsbl). [lonsitue 00 »sKocucreme W
ouoreoneHoze. DOyHKIMOHATbHBIE KOMIIOHEHTHI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peIyLUeHThl. KpyroBopoT BelIeCTB U NOTOK 3HEPIHH B HKOCUCTEME.
Tpoduueckue (muuieBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1LEeNu U  CETH.
OcCHOBHBIE TIOKA3aTeIM SKOCHUCTEMbI: Ouomacca, NPOAYKIUS. DKOJIOTMYECKHE
OUpaMUbl: TPOAYKLIMH, UHUCICHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCUCTEM:
YCTOWYUBOCTh, CAMOpEryJsinus, pa3purre. CyKIeccusl.

[IpupogHbie I3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMAa XBOMHOIO
WIH IIUPOKOJIMCTBEHHOI O Jieca.

AHTPOTIOTEHHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAUEHUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak Qaktop ycTOMUMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTMYECKOr0o pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o O6mocdepe. I'panutipi, coctaB u CTpyKTypa
ouocdepnl. JKuBoe BemectBO u ero ¢GyHkuuu. OcobeHHocTH Ouochepsl Kak
rI100aJIbHOM 3KOCcHCTeMBbl. J[MHamHuueckoe paBHOBecME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BeliecTB U OMOreoOXMMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
azora). 3oHaNbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B O6nochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbpHBIC 2KONTOrHYECKUe IPOOIEMBI.

CocyiiecTBoBaHHE IPUPOABI " YeJI0BEYECTBA. CoxpaHeHue
O0nopa3zHoo0pa3usi Kak OCHOBa YCTOMYMBOCTH Onocdepsl. OCHOBA palMOHAIBHOIO
yIOpaBJICHUS] TPUPOJHBIMU pecypcaMd M HX HUCHOJIb3oBaHUE. JloCTHXeHus
OMOJIOTMH U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuel u cxembl: «llumieBsie 1enu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«[Ipuponubsie coobmiectBa», «llenu nuranusy, «IKoJOTMYECKAs MHPAMUIIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IIHPOKOIUCTBEHHOrO Jieca», «IKOCUCTEMA
XBOMHOro  Jjeca», «buoneno3 Bomoéma», «ArpoueHosd», «lIpumepHsie
AHTPOIIOT€HHbIE  BO3JCUCTBUS Ha mpupony», «Baxkheillnne HUCTOYHUKH
3arpsi3HEHMs BO3JlyXa W TPYHTOBBIX Boia», «[louBa — BaxkHe#IIass cocTaBistomIas
ounocheppr», «Daktopsl Aerpaganuu mnousy, «IlapHukoBeiid 3¢ dekT», «DaKTopsl
paIMoOaKTUBHOIO 3arpsisHeHust Ouochepsi», «OOmass crpykrypa Ouochepsi»,
«PacnpocTpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepozaa B Ouocdepe», «kKpyropopor azora B Ipupoze».

O6opynoBanue: Mopenb-anmukanus «TunuuHble OHOLEHO3bI», TepOapuii
«PacturenbHbie cooliecTBay, kouiekuuu «buoienosy, «Bpeaurenu BakHeHInX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYp», TepOapud UM KOJJIEKIMM pACTEHUH U
KUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM JKOJIOTHYECKUM TPYIIaM OJHOTO BH/IA,



Kpacnasa xnura Poccuiickoii ®enepauuu, H300paXeHUs OXPAHAEMBIX BHJIOB
paCTEHUH U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIbTATbBI OCBOEHMA [IPOIPAMMLI 11O
BUOJIOTUM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBILIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUS K pe3yJibTaTam
OCBOEHHUS  OOy4YaloLIMMHUCS MPOrpaMM  CpelHEro oomero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMUYHOCTHBIX pE3yJIbTaTOB OCBOCHHUS TNpeamera «buomorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHNWE O0YYAIOIIMMHUCST POCCUHCKOMN
IPAKJAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENEeHUI0, HaJIM4he MOTHBAllMM K  OOy4YeHHI0  OHOJIOTrHuH,
IIJICHATIPABIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUN JIHYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH W HMCTOPHYECKUX TPATUIIUN DPa3BUTHS OHOIOTHYECKOTO
3HaHMSI, TOTOBHOCTh U CIOCOOHOCTH OOYYarou[uxcsi pyKOBOJACTBOBAThCS B CBOEH
JIESITENIbHOCTU I[EHHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKaMH, TPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO O0pa3oBaHWs, HAIWYUE OSKOJOTHYECKOrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTh IICJIM U CTPOUTD KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS Mpeamera «buonorus» gocTUraroTcs B
€IMHCTBE Y4YEOHOW ¢ BOCIUTATENBHOW JESATEIILHOCTHU B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYIbTYPHBIMU, HCTOPHUECKUMHU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE IMpaBHUIAMU U HOpPMaMH
MOBEJICHHUSI U CIIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHMS U
CaMOpa3BUTHUS, PA3BUTHUA BHYTPEHHEH TMMO3WIMM JUYHOCTH, MATPUOTHU3MA,
YBOXCHUSI K 3aKOHY W MPABOMOPAJIKY, YEIIOBEKY TpyAa W CTapIIeMy MOKOJICHHIO,
B3aMMHOT'0 YBa)XEHHUsS, OEPEKHOTO OTHOIICHHWS K KYJIbTYPHOMY HACICAHIO H
TpaJMIIMsIM MHOTOHAIlMOHAIBHOTO Haponaa Poccuiickoit denepaiuu, npupoae u
OKpYXaroUIeH cpele.

JIM9HOCTHBIE pE3yJabTaThl OCBOCHHS ydeOHOro mpemMera «buomorus
JOJIKHBI OTPaXKaTh TOTOBHOCTh M CLIOCOOHOCTh O0YUYaIOIIMXCSl PYKOBOICTBOBATHCS
c(hOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHE >KH3HEHHOTO
OTbITA U OTBITA JICSITEIILHOCTH B IMPOIIECCE pPeaU3alliid OCHOBHBIX HaIPaBJICHUM
BOCIIUTATENILHON JEATENHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YJaIOMIErocs] KaK aKTUBHOT'O H

OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB U O0O0S3aHHOCTEH, YBa)KEHHE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH TMPU CO3/IaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIBHBIX 3aJ1ay, BBHIMOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSICHATD €€;

YMEHHUE YUYUTHIBATH B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOJEH C pa3HbIMU YOCXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTAMU U
COITMAJIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIITOJIHEHUS
y4eOHbIX, T[IO3HABATENIbHBIX M MCCIENOBATEIbCKUX 3aJlad, YBaXKUTEIbHOIO
OTHOIIEHHUS K MHEHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCHICKOM rpaXKJaHCKOU VJIECHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUS K CBOEMY HapoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pe
Ponunoit, ropmoctu 3a cBOW KpaW, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOILIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOI0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MIPUPOTHOMY HACJICIUIO U MTaMSITHUKAM MPUPOIbI,
JTOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHUE W
pa3BuTHEe OWONOTMH, TOHWMAaHUS 3HAYCHUS OWOJOTMM B TO3HAHUM 3aKOHOB
PUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIIeCTBa;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyas0Y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHMUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJ]a B IOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM, CO3[JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapooB Poccuu;

4) 3¢cTeTUYEeCKOIr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA;



NOHUMAaHHE SMOLMOHAIILHOTO BO3JEHCTBUS AKUBOM NPHUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTAHMA, (POPMHMPOBAHUS KYJLTYPbI 310POBbS W
IMOIMOHAJILHOIO 0J1ar0MOTyYHsi:

NMOHUMAaHWE W pealu3alus 3J0pOBOrO0 M 0e30MmacHoro obpa3a KU3HU
(3mopoBOoe  mMHUTaHWE, COOJIOJIEHWE TUTMEHUYECKUX TpaBWiI W HOPM,
cOamaHCUpPOBaHHBIA PEXUM 3aHATHM U OTAbIXa, peryiaspHas Qusnueckas
AKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOIIEHHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

NOHMMaHUE I[EHHOCTH TMPaBWJI HHIUMBUIYAIBHOTO M  KOJJIEKTUBHOIO
0€301acHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HHU JTIOCH;

OCO3HAHME MOCJIEACTBUI M HENPUIATHS BPEAHBIX NPHUBBIYEK (yHNOTpPEOIEHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEPCTBa, TPYIAOII00HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATEIBbHOCTH TEXHOJOIMYECKOM M COLMAJIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHATB TAKYIO JIE€ATEIbHOCTD;

UHTEpEC K Pa3InYHbIM cdepaM mpodhecCHOHATBHON AeSTeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpPA30BaHMIO Ha
MIPOTSI)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 1€JeCO00pa3HOEe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OSKOJIOTHYECKOM KyJIbTYphl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUS TMOCTYNKOB M OLIEHKM MX BO3MOXHBIX IOCIEICTBUMA ISt
OKpYXarollen Cpebl;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJIeM W MyTed HX
peLIeHMS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble NpPU H3YYEHUH OUOJIOTHU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
OpUPOJONOIb30BaHNEM  (COOIOJIEeHMEe  MpaBWil  TOBEAEHUS B IMPHUPOJE,
HAIpaBJICHHBIX HAa COXPAaHEHHE pPAaBHOBECHS B JKOCUCTEMAX, OXpaHy BHIOB,
IKOCHUCTEM, OHoCchephl);



AKTUBHOE HENPUATHE JCWUCTBUM, NPHUHOCIIIMX BpEX  OKPYKaroIIeu
OPUPOAHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOJArONPUSTHBIE AKOJOTUYECKUE
NOCJIEICTBUS MPEAITPUHUMAEMBIX IEUCTBUIN U MIPEAOTBPAIIATh UX;

HaJIU4Ue Pa3BUTOIO YKOJOTMUYECKOIO MBIIUICHUS, JKOJIOTHYECKOU KYIbTYPBI,
OIBITA JEATEIBbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAIIBLHOMU
IIPAKTUKE, TOTOBHOCTU K YYaCTUIO B IIPAKTUYECKOU AEATEIBHOCTH HKOJIOTMUECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HayKH M OOLIECTBEHHOW NMPAaKTHKH, OCHOBAHHOIO Ha JHAJIOre
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIBbCKOM KYyJIBTYpPhl KaK CpEICTBA
B3aUMOJEHCTBHS MEXIY JIOJAbMU U ITO3HAHUS MUPA;

NOHMMaHue creuupukyn OHOJIOTMM KakK HayKH, OCO3HAaHMsS €€ pOoiu B
(opMUpPOBaHNU PAIMOHATIBHOI'O HAYYHOIO MBIIIJIEHUS, CO3/aHUU LIEJIOCTHOTO
NpEICTaBICHUs 00 OKpYKAlOUIEM MHpPE KaK O €AUHCTBE MPUPOJbI, YETOBEKAa U
oOuiecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXpaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOexIEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJIi COBPEMEHHOM LMBHIN3ALINMN:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPECypcHbIE  NPOOJEMbl  pPa3BUTHS
YeJI0BEUECTBa, NIOMCKA MyTel BbIXOAA U3 INIOOATBHBIX KOJOTMYECKUX MpoOsieM U
oOecrieyeHusi  nepexoja K  yCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYyYEHUM OMOJIOIMUYECKUX 3HAHUM B LEIAX
NOBBIIEHU OOIIEN KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIHOW I'PaMOTHOCTH OOydaromuxcs, (popMupyemon
IpY U3y4EHUU OMOJIOTHH;

IIOHUMAHME CYIIHOCTH METOJIOB IIO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh MOJIy4aeMble 3HaHUS [UIs aHalu3a |
OOBSICHEHHUS SIBICHUU OKPYKAIOUIEro MUpPa U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHE JielaTb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (aKTOB M
MMEIOIINXCS JAHHBIX C LIEJIBIO ITOJIYYEHHUsI JOCTOBEPHBIX BBIBOZOB;

CIIOCOOHOCTh CaMOCTOATENIbHO MCMOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus NpobJieM B pealbHbIX KU3HEHHBIX CUTYaAIIUAX;

OCO3HAHUE LICHHOCTH HAYYHOU JAEATEIBbHOCTH, I'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIENOBATENIBCKYIO NESITENbHOCT MHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPBIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUWA MO OHONOrMU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSMHU.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMSI y4eOHOTo mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble 71  (OPMUPOBAHUS MHPOBO33PECHHS OOYyJaronuXxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
I[EJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHenu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTeMa, Hay4YHBIN (akT, MPUHIUII, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCe/0BaHMe,  HAONIOJIEHUE,  HW3MEPEHUe, DJKCIEPUMEHT U JIPYTHX),
yHUBEpCaJIbHbIe Yy4yeOHble JeWcTBUS (TIO3HABaTelIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreynBaroIme dbopmupoBanue GyHKIIMOHATBHOM
IPAaMOTHOCTH U  COIMAIBHOM KOMIIETEHIIMM OOYyYaIOIIHUXCS, CIIOCOOHOCTH
o0yJarontuxcs MCIIONIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33pPEHYECKHE 3HAHUS W  YHUBEpCaJbHbIE Yy4eOHbIE JCHCTBUS B
ITO3HABATEIIbHOW Y COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS MPOrpaMMbl CpPEIHEro OOIIEero
00pa30BaHus TOJKHBI OTPaXXKaTh:

OBiaenue YHUBEPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBLIMH
JEeCTBUSIMM

1) 6a30BbIe JJOrHUecKmne AeicTBUS:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IIPM OCBOCHMHU 3HAHUW MPUEMBI JIOTHYECKOI'0 MBIILICHUS
(aHanmu3a, CHHTE3a, CPaBHEHUs, KJIacCU(PUKAINK, 0000IIEHNS), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIJEIATh UX XapaKTEpHbIC MPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH TTOHSITHSIMH);

OmnpeAeniaTh IEeNH JAEITEeIbHOCTH, 3aJlaBas IMapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABICHHBIMHU LIEISIMU;

UCITIOJIb30BaTh OMOJIOTMYECKUE MOHITHUS ISl OOBICHEHUS (PaKTOB M SIBJICHUM
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHIAYKTUBHbBIC, JENYKTHUBHBIC, IIO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI 1 3aKJIFOUCHHUSI;

MPUMEHSTh CXEMHO-MOJICIbHBIC cpeacTBa JUISE MPEJCTABICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIICHUH B M3y4aeMbIX OMOIOTHYECKUX OOBEKTaX, a



TakK€  MPOTHUBOPEYMH  PaA3HOTO  pOJAa,  BBISIBICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX

pa3pabaThiBaTh IIaH PEIICHHS NPOOJIEMBI ¢ yU4ETOM aHajn3a MMEIOIINUXCS
MaTepHUAIIbHBIX U HEMaTEePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B IEATEITLHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OICHUBATh PUCKH MOCIIEACTBUHN JICITCIbHOCTH;

KOODJAMHUPOBATh W  BBHIMONHATH pabOTy B  YCIOBUSAX  PEATHHOTO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH JKU3HEHHBIX TTPOOIIEM.

2) 0a30BbIE HCCJIEA0BATEIbCKHE IeliCTBUS:

BJIaJICTh HABBIKAMU Y4€OHO-HUCCIIEIOBATELCKON U MTPOCKTHOM JESITETLHOCTH,
HaBBIKAMHU ~ pa3pemieHus mpodJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSTETTLHOMY TOMCKY METO/IOB PEIIECHUS IPAKTUYCCKUX 3a]1a4, IPUMCHEHHUTO
Pa3TUYHBIX METOJIOB MTO3HAHNS,

UCTIONB30BaTh PA3JIMYHBIC BHUJBI JCSITCILHOCTA 10 TOJYYCHHIO HOBOTO
3HAHMSI, €r0 HWHTEPIpETalH, MNPEeoOpa3oBaHUI0O M NPUMEHEHHIO B Yy4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX TIPOCKTOB;

(dbopMHUpOBaATH HAYYHBIH TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh W (HOpPMYIUPOBATH COOCTBEHHBIE 3aJa4yl B 00Opa30BaTEIHLHOU
JEATENHHOCTH 1 KU3HCHHBIX CUTYAITUAX;

BBISIBIISITh NIPUYMHHO-CJICACTBECHHBIC CBS3M W aKTyallM3MPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOUX YTBEP)KIICHHM, 3a/1aBaTh TaPAMETPhl U KPUTEPUHU PEIIICHHUS,

aHAM3UPOBATh TIOJYYCHHBIC B XOJE€ PEIICHHWS 3aJadd  Pe3yJIbTaTHhI,
KPUTHYECKU OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH IICJICHANIPABICHHBIA TIOMCK TIEPEHOCa CPEICTB M CIOCOOOB
JeWCTBHSI B MPO(ECCHOHAIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M TMPAKTHYECKYIO O00JacTu
KU3HEICATCTLHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIC HJICH, MpEIaraTh OPUTHHAIBHBIC IMOAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pa6ora c nunpopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX WH(GOPMAIUH (TEKCTE Y4eOHOTO
nocoOusi, HAay4YHO-TIONMYJSAPHOM JIUTEpaType, OWOJIOTHYECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTepHeTe), aHAIU3UPOBATh



UH(GOPMALIMIO PAa3IMYHBIX BUAOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(dbopMyIHpoOBaTh 3aMpoOChl U MPUMEHSATH PA3IMUYHbIE METObI MPU MOUCKE U
otOope Ouonoruyeckor MHGOpMAIMN, HEOOXOAUMOM ISl BBHITIOJIHEHHS Y4eOHBIX
3ajay;

OpUOOpeTaTh OMNBIT MCMOIb30BAHUS HHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJbTYpPY AKTUBHOI'O MCIOIb30BAHUS PA3IMUHBIX
IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oouonornyeckor uHpopmaluu (cxeMbl, Tpaduku, AUarpaMmsbl, TaOIUIbI, PUCYHKH
" Apyroe);

UCIOJIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpeAcTBa NpH paboTe C
OMOJOrMYeckod HMHQPOpMalMe: MNPUMEHATh XUMUYECKHEe, (PU3HYECKHE U
MaTEeMaTUYECKHUE 3HAKM W CUMBOJIBL, (OpMYysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCMOJIb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHUE  CPENCTBA
HarJIsJHOCTH;

BJIAJ€Th  HABBIKAMHM  pACIO3HABAaHUS M 3al0UThl  WH(OpMAINH,
UH(GOpPMAIIMOHHON O€30MaCHOCTH TUYHOCTH.

OgyageHne yHMBepPCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUSIMM:

1) o0menne:

OCYUIECTBJISITh KOMMYHUKAIIMH BO BCeX c(epax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WIM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMol TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJAECHUS OTHOCHUTEIBHO BBINOJHEHHS MpeiaraeMon
3a/1a4, YUUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3ULMNA APYTMX YYaCTHHUKOB
JManora Wi JUCKYCCUR);

pacrno3HaBaTh HEBEpOaJbHbIE CpPEACTBA OOLIEHMs, MOHUMAaThb 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYalUH,
YMETb CMSIT4aTh KOH(IJIUKTHI U BECTH MIEPETOBOPBI;

BJAJETh PA3JIMYHBIMU CIIOCOOaMM OOLIEHUS M B3aMMOJEHCTBUS, MOHUMATh
HaMEpEHUs JIPYruX JItOJIeH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HUCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eiTeJIbHOCTD:

NOHMMAaTh M HCIIOJIB30BaTh MPEUMMYIECTBA KOMaHJIHON M WHJIHWBHYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
IpUMEHEHUS TPYNHOBBIX (POPM B3aUMOJIEHCTBUS MIPU PEIICHUH Y4eOHOMU 3a/1auu;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBUHA € y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)/10T0 YieHa KOJIJIEKTHBA;



OpUHUMATh  L€IM  COBMECTHOM  JEATENbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JACUCTBUS TO €€ JOCTMIKEHHUIO: COCTaBJIATh IUIaH JEHCTBUM,
pacnpenensTh poiu ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh peE3yJbTaThl
COBMECTHOM paboTHhI;

OLICHMBATh KA4eCTBO CBOEr0 BKJIAJAa M KaXIOr0 yYaCTHHKAa KOMaH/bl B
o0l pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE IPOEKThI, OILIEHUBATh HWJEU C TO3UIUKA HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3JIMYHBIX
CUTYalMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHULIUATUBHBIM.

OBJ1ajleHNe YHUBEPCAJIbHBIMH PeryJIssTHBHBIMH J1eCTBUAMMU:

1) camoopranuszaumus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIS BBISBJIEHUS MpOOJIEeM M UX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBIOMpAaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUN I1I€JIEBbIE U CMBICIIOBBIC
YCTAaHOBKHM B CBOMX JEHCTBHAX M MOCTYIIKAX MO OTHOIIEHWIO K XUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JIEATENbHOCTh, BBISBIISATH
po0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33a/1aul B 00pa3oBaTEIbHOM
NEATENbHOCTU U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  pPELICHHs NpoOJieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEAIOUTEHU;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM;

paciupsTh paMKi y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEINOUTECHU;

JieJIaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelieHue;

OILICHUBATh IPHUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYAUIHHA B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBILIATH CBOM 0O0pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIHbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LEISIM;

BJIaJ€Th  HABBIKAMM  TIO3HABATEIbHOM  peduieKCMW KakK  OCO3HAHMS
COBEpIIAEMBIX JIEUCTBHM M MBICIUTEIBHBIX IIPOLECCOB, UX PpE3YyJbTaTOB U
OCHOBAHMM, UCHOJIb30BaTh MPUEMBI PEPIIEKCUU NJi OLUEHKH CUTYyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIICHUS MO0 HX
CHI)KEHMUIO;



OpUHUMAaTh MOTHUBBI W apryMEHTBhl JPYrMX I@pU AaHAIW3E pPEe3yIbTaTOB
NEeSTENbHOCTH;

3) npuHATHE Ce0NA M APYTUX:

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpPUHUMAaTh MOTHUBBI W apryMEHThl JPYIMX @pU AaHAIN3E pPE3yJIbTaTOB
NEeSTENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JIPYrUX HA OLIMOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP € MO3UIMH JPYTOro YeJIOBeKa.

HPEIAMETHBIE PE3YJIBTATBI

IIpenmerHbie pe3ynabTaThl ocBoeHus mporpamMmbl COO mo Ouonorud Ha
0a30BOM ypOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buonorusy»
Hay4yHbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHWM, BHUJIbI JACSITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUM B Pa3IMYHBIX Y4E€OHBIX CUTYaIUsX, a TaKXKe B PeabHBIX
KU3HEHHBIX CUTYalUsX, CBSA3aHHBIX ¢ Ouonorumeid. B mporpamme mnpeameTHbIe
pe3yJIbTaThl MIPECTaBIEHbI 10 TOAaM 00yUYEHHUSL.

[IpenMeTHbie pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «buomorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHON KapTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUHUCKUX U
3apyOeKHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTWMH, (PYHKUMOHAIBHOU
IrPaMOTHOCTH Y€JIOBEKa ISl pEHICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PpaCKphIBaTh COJIEp)KaHHWE OHOJIIOTMYECKUX TEPMHUHOB M MOHSTHUM:
KHU3Hb, KJETKa, OpraHu3M, MeTa0oiau3M (oOMEH BeIIeCTB M IpeBpallleHue
SHEPrumn), rOMEOCTa3 (caMoperyssiuus), ypOBHEBasi OpraHHU3alUsl KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OWOJOTMYECKHUE TeopuHu (KJIeTOYHas, XPOMOCOMHaf,
MyTallMOHHAsA, IEHTpajbHas JOrMa MOJIEKYJSIpHOM Ouonorun), 3akoHbsl (I
Mennens, T. Moprana, H. V1. BaBunoBa) u yueHnus (0 IieHTpax MHOTroo0Opasus u
IIPOUCXOXKIAEHUS KyJNbTypHBIX pactennid H. M. BaBuiosa), onpenenars rpaHuLibl
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIJIAJIETh METOJAMHU HAYYHOT'O MO3HAHUS B OMOJOrUU: HAOIIOIEHUE U
ONMCAHMUE YKUBBIX CHCTEM, IPOLECCOB W SIBICHUM, OpraHu3anus U INpPOBEACHUE
OMOJIOTMYECKOr0  HOKCIIEPUMEHTAa,  BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYyeMbIMH BEIUYMHAMH, OOBSICHEHHE IOTYYECHHBIX



pe3yabTaTOB, MCIOIB30BAHHBIX HAYUYHBIX TOHSATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBCHHBIC NPU3HAKK BHPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOIIECCOB: OOMEHA BEIIECTB W MPEBpAIICHUs] dHEPTUU B KIETKe, (poTocHHTE3a,
IUIACTUYECKOT0 W SHEPreTuYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIJIOZIOTBOPEHUS, PA3MHOKEHUS, HWHAMBUAYAIbHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSATh MOTyYEHHBbIC 3HAHMS I OOBACHEHUS OMOIOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUIA NPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1IEeNpl0 oOecreyeHus: Oe30MacHOCTH CBOETO 3/0pOBbS M 3J0POBBS
OKPY>KaIoIIUX JIOAEH, COOI0IEHUSI HOPM IPaMOTHOT'O TIOBEJICHHUS B OKPYKaroIIen
OPUPOAHON Cpele, NMOHMMaHUuE HEOOXOIMMOCTH MCIOJIB30BAHUS JTOCTHXKEHUI
COBPEMEHHOU ouonorun U OMOTEXHOJIOTUI TUISL pPalMOHAIBHOIO
IPUPO/IOTIOIb30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHble TEHEeTHMYECKHE 3aJaud Ha MOHO- H
TUTHOPUAHOE CKpEIIMBAaHUE, CLEIUICHHOE HACJIEI0BAaHUE, COCTaBIATh CXEMBbI
MOHOTHOPUTHOTO CKPELIMBAHUS Ui NpPEICKa3aHUsl HACIEAOBaHUSl MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINONHATH JIA0OPATOPHBIE W TPAKTUYECKHE PabdOTHI, COOMIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPHUTUYECKH OIEHUBAaTh W HHTEPIPETHPOBATH WH(GOPMAIUIO
OMOJIOTMYECKOT0  COJEP)KaHMSA, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHHUKOB (CpPEICTBa MAacCOBOW MHGOpPMAIIUHU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOIOrUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMOTOTMYECKYI0 HH(POPMAIMIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATHIHBIN anmnapaT OMOJIOTUH.

[IpenmerHbie pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buomnorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX H
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OWOIOTWH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEHICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJIEpKaHWE OWOIOTMYECKUX TEPMHUHOB W TIOHATHH:
BUJI, TOMYJISIMS, TeHOPOH/I, IBOJIOLNS, ABMKYIIUE CUIIbI (PaKTOpPbI) HBONIOINH,
MPHUCTIOCOOJICHHOCTh OPTaHW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (HaKTOPHI,



AKOCHCTEMA, MPOJAYUEHTH, KOHCYMEHTBI, PEAYLEHThbl, LENH MNUTaHUs,
AKOJIOTHYECKas MupamMuaa, OruoreoreHos, ouocdepa;

YyMEHUE u3JIaraThb OHOJIOTHYECKHE TEOpUU (PBOJIOIMOHHAA Teopus Y.
JlapBrUHA, CHUHTETHYECKash TEOpHsl HBOJIOLUMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bbapa, depenoBaHusi TJIaBHBIX HAIMpaBICHUN U
nyteit sBomonuu A. H. CeseprioBa, yuenuss o 6uochepe B. WM. Bepnanckoro),
OTPEAENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIAJI€Th METOAaMU HAyYHOT'O MO3HAHUS B OMOJOTUH: HAOIIOICHUE U
OMMUCAHUE KUBBIX CUCTEM, IMPOIECCOB U SIBIICHUI, OpraHU3alusi U IPOBEJACHUE
OMOJIOTMYECKOT0  JKCIEPUMEHTa,  BBIABWKCHHE  TUIIOTE3bl,  BBISABJICHUE
3aBUCUMOCTH MEXJy HMCCIEIyeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOJTYYEHHBIX
pe3yabTATOB, WCIOIb30BAHHBIX HAYYHBIX MOHSATHM, TEOPUN M 3aKOHOB, YMEHHE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIHTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE NPU3HAKKW CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMONYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoneHO30B M  3KOCUCTEM, OCOOCHHOCTH IIPOLIECCOB: HACJIEACTBEHHOI
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHA000pa30BaHMs, MPUCTOCOOIEHHOCTH
OpraHU3MOB, JICHUCTBUSI DSKOJOTMYECKUX (DAaKTOPOB HA OPraHU3MbBI, IEepeHoca
BEIIECTB M TOTOKAa JHEPrUM B JKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHHHN B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OMOr€OXMMHYECKHUX
UKJIOB B Onocdepe;

YMEHHUE TPUMEHATH IMOJYyYCHHbIC 3HAHUS JJI1 OOBSICHEHHS OUOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C 1eTplo oOecreueHruss O0e30MacHOCTH CBOETO 3J0POBbS U 3J0POBbS
OKPY’KAIOUIUX JIF0JIeH, COOIIOCHUS HOPM T'PaMOTHOIO TTOBEJICHUS B OKPYKarolen
OPUPOJHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATILHOTO TIPUPO/IOTI0Ib30BAHNS;

yMEHHUE peliaTh dJIEMEHTapPHBIC OMOIOTHYCCKUE 3a7a4H, COCTABISATh CXEMBI
nepeHoca BeleCTB U PHEPTUU B IKOCUCTEeMaxX (LIeTH MUTaHus);

yMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHE paldOoThl, COOMIOAATh
npaBWIa Mpu paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHYECKH OIIEHMBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO  COZAEPKaHUS, BKIIOYAIOUIYI0 TICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMAILIMU, HAYUYHO-TIOMYJISPHBIE
MaTepHualibl),  paccMaTpuBaTh  IJIOOAIBHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YyMEHHE CO03/laBaTh COOCTBEHHBIC IHChMEHHBIE M YCTHBIE COOOIICHMUS,
000011ass OMOIOrMYECKYI0 UHPOPMAIMIO M3 HECKOIbKUX MCTOYHUKOB, FPAMOTHO
UCIIOJIb30BaTh IOHATHIHBIN amnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsbie | IlpakTHnuyeckue (ubp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
bu6anoreka LIOK
1 b 2 .
HOTOTHA faK Hayka 0-5 https:/m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMEBI U NX OpraHu3aIus 1 bubmmorexa [OK
p H hitps://m.edsoo.ru/7f41c292
3 XHUMHUYECKHAH COCTaB U CTPOECHUE KIETKU 8 1 bubmmorexa [OK
P hitps:/m.eds0o.ru/7f41¢292
bubnuoreka [JOK
4 XK
HBHCACATEILHOCTE KIACTKH 6 https:/m.edsoo.ru/7f41¢292
5 PasMHOkeHNE 1 MTHAMBUAYaJIbHOE Pa3BUTHE 5 1 bubnmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTb U UBMEHUYUBOCTh g 15 bubnuorexa [JOK
Opra’Hu3MoB ’ https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6anoreka LIOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7{41c292
bu6anoreka LIOK
8 P 1
C3CPBHOC BpEMA hitps:/m.eds0o.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 34 0 4




11 KUIACC

Kogn4yecTBO 4acosB DJIeKTPOHHBbIE
HanmMmeHoBaHHe pa3aesioB H TEM nudpoBbIe
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
bu6mmoreka [IOK
1 ) 0 1
BOTOUHMOHHAA DHOTIOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnnoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opra"gusMel 1 OK aromas cpena 5 1 bubmmorexa [OK
P pyatom pea https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0 9
00011[eCTBa U DKOJIOTHYECKHUE CUCTEMBI hitps:/m.edsoo.ru/7f41ccT4
bubmuorexa [IOK
P 2
> C3CPBHOC BpeMA hitps:/m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5







IHOYPOYHOE IIVTIAHUPOBAHUE

10 KJIIACC
Konun4yecTBo yacos DJIEeKTPOHHBIE
Ne aTta nudpoBbIe
Tema ypoka Konrtpoasnbie | IIpakTnueckue A bp
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka LIOK
1 buosiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1b1 TO3HAHUS )KUBOW IPUPOIBI.
[Ipaktrueckas padora Ne 1
2 «Vcnonp30BaHNe pa3IMYHbIX 1 0.5 brbmorexa TOK
P ' https://m.eds00.ru/863e6122
METOOB MPU U3yYECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucTemsl, MPOLECCHI 1 bubnmoreka [JOK
U UX U3y4EeHHE https://m.edsoo.ru/863e6564
4 XuMHuieckui cocTaB KiieTku. Boaa u 1 bubnuorexa [IOK
MHUHEPAJIbHEIE COJIU https://m.edsoo.ru/863e674¢
bu6numorexa [IOK
5 b .C 0 1
CAIH, OCTAB 1 CTPOCHHE BETIO hitps://m.edsoo.ru/863e6b72
depMeHTHI — OHOJIOTUYECKHE
karanu3aropsl. JlabopartopHas
6 pabota Ne 1 «3y4yenue | 05 bubnnorexa [IOK
KaTaJUTUYECKON aKTUBHOCTU ' https://m.edsoo0.ru/863e6b72
(hepMeHTOB (Ha IpUMEpe aMHJIa3bl
WJTU KaTajasbl)»
bubnmnoreka [JOK
7 VYraesonsl. JIunuast 1 HOTIOT H

https://m.edso00.1ru/863e6870




bubmuorexa [IOK

8 Hyxnentosbie kuciorsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust u MeTOBI N3y4ECHUS bubnmorexa LIOK
KieTku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 KiteTka kak 1eocTHas )KuBas
cHucTema
CrpoeHue 3yKapuOTHIECKON KIIETKH.
JlaboparopHas pabota Ne 2
«M3yueHune cTpoeHus KIETOK bub6mmorexa LIOK
11 pacTeHHid, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil O MEKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOIIpenapaTax u ux
OTTMCAHUE»
bubnuorexa LIOK
12 OOMeH BelIeCTB WK MeTa00IN3M hitps:/m.edsoo.ru/863¢766¢
bu6nmmorexa [IOK
13 ®otocniTes. XemocHHTes https://m.eds00.ru/863e¢7¢98
. bubnmorexa [JOK
14 JuepreTieckmii o0men https://m.edsoo.ru/863e7aae
JKu3HeHHBIN LMK KIETKU. [lenenue
KJIeTKu. Muto3. JIaboparopHas Bu6morexa [IOK
15 pabota Ne 3 «HaGmronenue MuTo3a B 0.5 hitps://m.edsoo.ru/863¢7ded
KJIETKaxX KOHYMKa KOpEIlKa JIyKa Ha
TOTOBBIX MUKpPOIpEmapaTax»
16 buocunTes 6enka. Peakuus bubnmoreka [JOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.1ru/863e796¢
bubmuorexa [IOK
17 Tpanciinus — OuocHTes Geika https://m.edso00.1ru/863e796¢
18 Hexnetounsie hopmbl KU3HH — bubnnoreka [IOK




BUPYCBI

https://m.edso00.1ru/863e7540

but6mmoreka [IOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meidos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJI1eTOK. OII0I0TBOPEHHE.
)1 JlabopaTtopHnast pabota Ne 4 0.5 bubnnorexa [JOK
«3yueHne CTpOECHUS MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
” NunuBuyansHOE pa3BUTHE bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/863e8436
3 I'enetnka — Hayka o bubnnorexa [IOK
HACJIEACTBEHHOCTH Y U3BMEHYNBOCTH https://m.edsoo.ru/863e86{2
3aKOHOMEPHOCTU HACTEAOBaHUS
24 IIpU3HAKOB. MoHOTrMOpUHOE bubamorera HOK
https://m.edsoo.ru/863e8878
CKpEILMBAaHKE
UTHOPHUIHOE CKpelBaHue. 3aKoH
25 fesaminioro HaiJ'II:)IOBaHI/IS{ bubmmorexa [OK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuernuieHHOe Hacie0BaHUE
npu3HakoB. JJaboparopHas pabota
26 Ne 5 «M3ydyeHue pe3yabTaToB 0.5 bubnmnoreka [JOK
MOHOTHOPUAHOTO U TUTHOPUAHOTO https://m.edsoo0.ru/863e8c60
CKpEIIMBAHUS Y IPO30(HITBI HA
FOTOBBIX MUKPOIIPENapaTax»
27 I'enetuka nona. HacienoBanue bu6nuorexa LIOK




MPU3HAKOB, CHUCINICHHBIX C IT1OJIOM

https://m.edso00.1ru/863e8c60

M3menunBoctes. HenacnencrBennas
M3MEHYUBOCTH. JIabopaTtopHas

)3 pabora Ne 6. Uzyuenue 1 0.5 bu6muoteka [IOK
MOAU(PHUKAITMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapUALMOHHOIO psijia U
BAPHUALIMOHHON KPUBOMI»

HacnencrBeHnHasi U3MEHYHUBOCTb.

29 JlaGopatopnas pabota Ne 7. | 05 bu6nuorexa [IOK
«AHaM3 MyTauil y 1po3o¢puiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»

bu6mmoreka [IOK

30 Pereritia wenosexa ! https://m.edsoo.ny/863e8d78
PesepBHelitl ypok. O600111€HNE 10

31 TeMme «HaciaencTBeHHOCTD U 1
W3MEHYUBOCTH OPraHU3MOBY

bu6mmoreka [IOK

32 CenekLILA Kak Hayka i poLece ! https://m.eds00.ru/863e9214

3 MeToabl U JOCTHKEHUS CEIIEKITNU | bu6mmoreka [IOK
pacTeHUl U )KUBOTHBIX https://m.edsoo.ru/863e9214

a4 buorexHosorus kak oTpacib | bubnnoreka [JOK
IPOU3BOJICTBA https://m.edso00.1ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KUIACC

KoaunuecTBo yacoB DJIeKTPOHHBIE
Ne Hara uugposbie
n/n Tema ypoxa Beero Kontpoabueie | IpaxTuveckue H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoThI padoTbI pecypehI
1 DBOJIIOLMS U METOJIbI €€ N3YYEHUS 1 bubnnorexa HOK
https://m.edsoo.ru/863ea20e
) Hcropust pa3BuTus NpeacTaBiIeHUN | bubnuoreka LIOK
00 »BOIIOLINN https://m.edso00.ru/863e9570
bubnunorexa LIOK
3 Muipoosomions ! https://m.edsoo.ru/863e9cle
[Monynsamust Kak 3JIeMeHTapHas
€JIMHUIIA BUJIA Y HBOJTIOIUH.
4 JlaGopaTopHnas padora Ne 1 1 0.5 brbmorexa LIOK
https://m.edso0o.ru/863e99c6
«CpaBHEHUE BHJIOB I10
MOP(}OIOrHUECKOMY KPUTEPUIOH
5 JBrkymue cuiibl (3JIeMEHTapHBIC 1 bubnnoreka [IOK
(axTOpHI) IBOTIOIUH https://m.edsoo.ru/863e9da4
. bubnuorexa [IOK
6 EctectBennslit oTO0p 1 ero Gpopmbl 1 hitps://m.edsoo.ruw/863¢9ed0
Pe3ynbTaTel 3BOMIOLIMN:
PUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BUI000pa3oBanue. JlabopaTopHas 1 0.5 bu6muoteka LIOK
pabota Ne 2 «Omnucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpPraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepa
g Hanpasnenus u nytu 1 bu6nuorexa [IOK

MaKpO3BOJIFOUN

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




9 HeoOpaTtumocTs 3BOMIOLIINN
10 HUcTopus xu3HM Ha 3emiie U METOIbI
e€ U3y4eHust
1 I'mnore3sl MPOUCXOKIACHUS KUZHU bu6bnuorexa [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazButue xxu3HM Ha 3eMiie 1o 3paM 1 bubmuorexa [IOK
repruoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl 3BOJIIOINH
PacTUTEIBHOTO U )KMBOTHOT'O MHpA.
13 [TpakTrueckas padora Ne 1 0.5 bubnmoreka [JOK
«/3yueHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PacTEeHUH U KUBOTHBIX B
KOJUIEKLIMSIX)
14 CoBpemeHHast cucrtema bubnnorexa [IOK
OpPraHUYEeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (AHTPOIIOTEHE3) bubamorexa [HOK
https://m.edsoo.ru/863eac2c
16 JBuoxyiue cuibl (hakTophl) bubnnorexa [IOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH BOJIOIUHA
YyeJioBeKa
18 Yenoseueckue pacsl U IPUPOJHbIE bubnnorexa [IOK
aJjanTaluy YeJI0oBEKa https://m.edsoo.ru/863eaeca2
PesepBubriii ypok. O60011eHTE TIO
19 TeMe «BO3HUKHOBEHUE U PA3BUTHE
YKU3HU Ha 3eMJIie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 0OuTaHUS U SKOJOTHYECKHE bubnnorexa [IOK




dakTopbl

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

Abunorudeckue GpakTopsl.
JlaboparopHas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

22 pacTeHM U3 pa3HbIX MECT 0.5 bubamorera IIOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «BnausiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa)
bu6nuorexa LIOK
23 buotueckue axrope! https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
nomynauuu. [IpakTuueckas pabora
24 Ne 2 «Iloacuért nmnoTHOCTH 0.5
HOIYJIALMNA Pa3HBIX BUI0B
pacTeHumn»
)5 Coo01iecTBa OPraHu3MOB — bubnmnorexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bu6muoteka [IOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHbIE TTOKA3aTEIN IKOCUCTEMBI.
27 DKOJIOTHYECKUE MUPAMUJIBIL. bubmmorexa [OK
N https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 [Ipupoansie 3x0CHCTEMBI
29 AHTPONOTE€HHBIE YKOCUCTEMBI
30 buocdepa — rnodanpHas bub6mmorexa [IOK
AKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnmoreka [JOK

ouochepsl

https://m.edsoo.ru/863ebd 16




32 YenoeuecTBo B 6nocepe 3emian 1
13 CocymiecTBoBaHUE TTPUPOIBI U | bubnmnorexa [JOK
4eJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O000IICHIE TEMBI
34 «Coo011ecTBa u 3KOJIOTUYECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 a4 )5

[NPOI'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus

ChopmupoBaHHOCTh 3HAHUK O MECTE W POJM OHOJIOTUU B CHCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MUpPA M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUHCKUX M 3apyOekKHBIX Y4EHBIX-OHMOJIOTOB B pa3BUTHE
Ouosoruy; (PyHKIIMOHATHEHOW TPAMOTHOCTH YEJIOBEKA JJISl PEIICHUS

JKU3HCHHBIX 3a1a4

YMeHHne packpeiBaTh COACp)KaHWE OHOJIOTHYECKUX TEPMUHOB |
MOHSATUIN: KU3Hb, KJIETKA, OPraHu3M; MeTa0om3M (OOMEH BEIICCTB H
MpEeBpaIeHUE DSHEPruM), TOMEOcCTa3 (caMoperyisius), YpOBHEBas
OpraHu3aIus >KUBBIX CHUCTEM, CAaMOBOCIPOU3BEICHUE (PEIPOyKIUS),

HAaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHUC

YMmeHnue uznaraTb OMOJOrMYECKUe TEOpUH (KJIETOYHAsi, XpOMOCOMHas,
MytannoHHasi), 3akonsl (I'. Menaens, T. Moprana, H.J1. BaBunosa) u
yuyeHHs (0 LIEHTpax MHOToo0pa3us M MPOUCXOKIACHUS KyJIbTYpPHBIX
pactenuii H.M1. BaBunosa), onpenensiTe TpaHUIBI UX TPUMEHHUMOCTH K

ZKHMBBIM CUCTCEMaM

YMeHue BHaJeTh METOJaMH HAaydyHOrO IIO3HAaHUS B OHOJIOTHUH
(Habmro/leHNe M OMHUCAHME XHMBBIX CHCTEM, IPOLIECCOB M SIBICHU,
OpraHu3andsi ¥ TPOBEJCHHE OMOJIOTUYECKOTO  SKCIIEPHMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
HCCJIElyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHM, TEOPUl M 3aKOHOB; YMEHHE

ACJIaTb BBIBOJAbLI HA OCHOBAHUU MOJTYUYCHHBIX p€3y.]'[BTaTOB)

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

VYMmenue BBIACIIAATh CYHICCTBCHHBIC IIPU3HAKHM BHUPYCOB, KIICTOK
IMPOKapuoT MW IYKApHUOT, OJHOKJICTOYHBIX U MHOT OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTHM  TMPOIECCOB OOMEHAa  BEHIECTB U
MpeBpalleHus] DHEPTUU B KIETKEe, (OTOCHHTE3a, IIACTUYECKOTO U
SHEPreTHYecKoro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Meio3a,
OIJIOZIOTBOPEHHSI,  Pa3MHOXKCHHS,  HWHIWBUAYAILHOTO  Pa3BUTHS

opranu3ma (OHTOTCHE3)




YMeHue OpUMEHSTh MOJy4YeHHbIE 3HaHUS Ui OOBSICHEHUS
OMOJOrMYECKUX MPOLECCOB U SIBJICHUM, I MPUHATUS MPAKTUYECKUX
pelIeHuid B MOBCEAHEBHON KU3HU B LIETAX oOecnieueHns 6€30nacHOCTH
CBOETO 37I0POBbsI U 37J0POBbs OKPYKAIOIIUX JItOJIeH, COOTIOICHNUS HOPM
rPaMOTHOIO TIOBEIEHUS B  OKpYXalollell MpPUPOAHON  cpere;
MMOHUMaHUE HE00XO0TMMOCTH HCIIOJIb30BaHUS JIOCTHKEHUI
COBPEMEHHOW OWONOTMM ¥ OMOTEXHOJOTHH JUIsi palOHAIBHOTO

IpUPOAOIIO0JIb30BAHUA

YMmenue pemaTtb 3JIEMCHTAPHBIC T'CHCTHYCCKUC 3adda4d Ha MOHO- U
,I[I/IFI/I6pI/II[HOe CKpCHIMBAHUC, CHCIINICHHOC HACJICAOBAHHUC; COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOI‘ (8} CKpCUINBaHUA JJIA NpCaACKaA3aHUA

HaCJICOAOBaHU ITPU3HAKOB Y OPraHu3MOB

YMeHHe BBINOJHATH J1TA0OpAaTOpHBIE M TpaKTHUYECKue pabdoTsl,
coOmonaTh mnpaBuiaa npu pabore c y4yeOHBIM U JAOOPAaTOPHBIM

o0opynoBaHueM

10

YMeHne KpUTHYECKH OLEHHBATh W WHTEPIPETUPOBATH WH(OPMAIIHIO
OMOJIOTUYECKOTO COJIEPIKaHMsI, BKIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS
U3 pa3ianuHbIX UcTOYHHKOB (CMMU, HayuHO-MIOMYJIsipHBIE MaTepHalbl);
STHUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEeIOBaHUN B OHOJOrUH,
MeJUIHE, OMOTEXHOJIOTUU

YMeHue co3naBath COOCTBEHHbIE MHUCbMEHHbBIE M YCTHBIE COOOIICHMS,

000011as1 GMOIOTHUECKYI0 HH(POPMAIMIO W3 HECKOJBKUX HCTOYHUKOB,

I'paMOTHO HUCIIOJIB30BATH MMOHATUHHBIN arapar OHOJIOruHn

11 KIJACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeaHero 001ero 00pa3oBaHus

CpopMUpOBAaHHOCTh 3HAHU O MECTE W POJIM OUOJOTHU B CHUCTEME
Hay4YHOT'0 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTEeCTBEHHO-HAYYHON KapTHHBI MHpPAa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHUICKUX M 3apyOekKHBIX Y4EHBIX-OHMOJIOTOB B pPa3BUTHE
O6uosoruy; (QyHKIMOHATBFHOM TPAMOTHOCTH 4YeJIOBEKa IJIsi PEIICHUs

JKU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEp)KaHHE OHOJOTUYECKUX TEPMUHOB U

TOHSATUIN: BUJ, TOMYJSIUSA, TeHO(OH, SBOJIONUS, IBWKYIIAE CHIIBI




(dbakTopsI) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BH1000pa3oBaHUE, 9KOJIOTUYECKHE (bakTopsI, 9KOCHUCTEMA,
MPOAYIICHTBI, KOHCYMEHTHI, PEIYIICHTHI, Hernu  MUTaHus,

9KOJIOTHYECKas TMpaMKIa, OuoreoreHo3, ornocdepa

VYMmeHnue uznaraTtb OMOJIOTMYECKHUE TEOPUU (IBONMIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYecKas  TEOpHUs  HSBOJIOLUHM), 3aKOHBl U
3aKOHOMEpHOCTH (3apojbimieBoro cxojactBa K.M. bapa, uepenoBanus
IVIaBHBIX HampasiaeHuil u myrei spomonuu A.H. Cesepriosa, yueHus o
ouochepe B.M.  Bepmaackoro), ompenensTh ~TpPaHUILI  HX

NMPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMeHue BiaJeTh METOJaMHM HAy4yHOrO TIO3HAHUS B OHOJIOTHUH
(Habmro/leHNe M OMHUCAHMUE JXMBBIX CHCTEM, IPOLIECCOB M SIBICHUI,
OpraHu3anusi ¥ TPOBEJCHHE OHMOJIOTUYECKOrO  JKCIIEPUMEHTa,
BBIJIBIDKEHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
WCCIIEYyeMbIMH BEIMYMHAMHU, OOBSICHEHHE IOJYYCHHBIX PEe3yJIbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX IOHATHM, TEOPU M 3aKOHOB;, YMEHHE

ACJIaTb BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX p€3y.]'[I)TaTOB)

YMmeHnne BBIJIEIIATh CYILIECTBEHHBIE MIPU3HAKA CTPOEHHUS
OMOJOTrMYECKMX OOBEKTOB: BHUJIOB, MOMYNALMNA, TNPOIYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OWOTeOI€HO30B U  3KOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HACJICICTBEHHOU U3MEHUYUBOCTH,
€CTECTBEHHOI0  0TOOpa, BHI000pa30BaHUs, IMPHUCIIOCOOIEHHOCTH
OpPraHu3MOB, JEHCTBUSA HKOJOTHYECKUX (PAKTOPOB HA OPraHU3MBI,
[IEpEeHOCa BEIIECTB U IIOTOKA YHEPTUU B YKOCUCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHUN B DKOCUCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BEILECTB U

OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

YMeHue OpUMEHSATh  [OJIyYE€HHBbIE 3HaHUS AN OOBSICHEHUS
OMOJIOTMYECKHUX MPOLECCOB U SBICHUM, Ui MPUHATHS MPAKTUUYECKUX
pelIeHHii B MOBCETHEBHOMN )KU3HU B LENAX 00ecTrieueHHst 0€30MacHOCTH
CBOETO 3710POBbsI U 37J0POBbsI OKPYKAIOLIUX JIFOJEH, COOJIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXAKWIEH MNPUPOJHON  CpeAc;
IIOHUMaHHue HCO6XOILI/IMOCTI/I HCIIOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ

COBPEMEHHOM OMOJIOTHH AJIs1 PAllMOHAIBHOTO PUPOIOTIOIb30BaAHUS

Vmenue peimaTthb 3JICMCHTAPHBIC OMOJIOTHYCSCKHE 3aJa4u, COCTaBJIATH

CXEMBbI MIEpEeHOCa BELIECTB M SHEPTUU B 3KOocHcTeMax (LIE€MU MUTAaHUs)

YMeHue BbINOJHATH JIA0OpaTOpHBIE U IMPAKTUYECKUE padoThl,
coOntofarh mnpaBwia Mpu padbore C¢ ydyeOHbIM M JAOOPATOPHBIM

o0opymoBaHUEM




YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHUPOBATH MHGOPMALUIO
OHMOJIOTUYECKOr0 COJEPKaHusl, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS

13 pa3ianuHbiXx UcTOYHUKOB (CMMU, HayyHO-TIOMYJIsIpHBIE MaTepHabl);

’ paccMaTpuBaTh rio0abHbIe IKOJOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (JOPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3UIHIO
YMeHue co3aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHbBIE COOOIIEHUS,
10 0000111251 GMOJIOrHYECKYI0 HHPOPMALIUIO U3 HECKOJIBKUX HUCTOYHHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUMHBIN arrapar Ouosorun




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMI)Iﬁ JIEMEHT COACPKAHUSA

buonorus xkak HayKa

1.1

buonorust — Hayka o xwuBoW mnpupone. Ponp Ouonoruu B (QOpMHUPOBAHUU

COBPEMEHHOM HaydHOU KapTHHBI MUpa. CucTemMa OMOIOTHYeCKUX HAyK

1.2

Metoapl TMO3HAHUS KUBOW TpHUPOABI (HAOMIOACHUE, DKCIIEPUMEHT, OMHCAHUE,
U3MEpeHue, Kiaccuukamus, MOJETUPOBaHUE, CTAaTUCTHYECKas oO0paboTka

JTAHHBIX )

JKuBBIE CHCTEMBI U MX OopraHu3anusa

2.1

Xusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3yudeHus Omosnoruu. CBoicTBa

OHOCUCTEM U UX pa3zHooOpa3ue

22

YpoBHU oOpraHu3aluud OUOCHCTEM: MOJIEKYISIPHO-T€HETUUYECKUI, KIETOYHBIH,

OpraHU3MEHHBIN, MOMYJSUOHHO-BUA0BOH, 3KOCUCTEMHBIN, OHOChepHBIH

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUH COCTaB KJIETKH. XHWMHYECKHE DJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHThl. Bojga wu  MuHepanbHble BemecTBa. DyHKIMM BOABI H

MHHCPAJIBbHBIX BEIICCTB B KIICTKE. HonnepmaHI/Ie OCMOTHYECKOI0 OanaHca

32

benku. CoctaB u crpoeHHe OeTKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3amenumbple © 3aMEHMMbBIE AMHHOKHUCIOTBL. AMHWHOKHMCIOTHBIA COCTAB.
YpOBHU CTPYKTYphl OEIKOBON MOJIEKYINbI (IEPBUYHASL, BTOPUYHASI, TPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
GbyHKIMH OETKOB.

®epMeHTHl — OuoNornueckue kartanuzatopbl. CTpoeHue (epmMeHTa: aKTUBHBIM
1eHTp, cyoctpatHas crnerupudHocts. Kodepmentsl. Burtamunsl. Otnuyms

q)epMeHTOB OT HCOPraHNM4YCCKUX KaTallnu3aToOpOB

33

VYraeBoasl: MOHOCaxapuabl (TJIOK03a, pubo3a U Ae30Kcupub03a), Arcaxapuibl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmaji, TJIMKOIeH, IIeJUII0JI03a).
buonoruueckue GyHKIUHU YTIE€BOIOB.

Jlumuael:  Tpurnmuepuabl,  crepounasl,  ¢ochomunuasl.  ['mapodunbHO-
runpodoOHbIe cBOMCTBAa. buonormueckue ¢yHkmmu smnuaoB. CpaBHEHHE

YIJI€BOOOB, OCIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPIUU

3.4

Hyxneunoseie kucnotel: [IHK u PHK. HykiieoTuabl — MOHOMEpBI HYKJIEMHOBBIX




kucioT. Crpoenne u ¢(ynknum [IHK. Crpoenne u ¢dynxkumm PHK. ATO:

cTpoeHue u pyHKIII

3.5

MuTtonorus — Hayka o kietke. Kinerounas reopus. MeToasl U3yuyeHus KIETOK

3.6

Krnerka kak nenoctHas xuBasi cucreMa. OOmMe NMPU3HAKU KIETOK: 3aMKHYTas
HapyxHass memOpaHa, moiekynasl JIHK kak renernueckuii ammapar, cuctema

cuHTe3a OeJKa

3.7

Tumnel KIETOK: 2yKapuOTHYECKast M MpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHUecKoi  kieTku. KiierouHas crenka Oaktepuii. CtpoeHue
AYKApUOTUYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MUBOTHOW H

IpUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TIIUKOKAIUKC, HX
¢byskiumu. [InazmaTtryeckas meMOpaHa, e€ cBoicTBa U ¢pyHkimu. Lluromnnazma u eé
opraHonipl. O HOMEMOpaHHbIE OpPraHOMbl KJIETKU: SHIOIUIa3MaTHUYecKas CETh
(OIIC), ammapat ['onbmxu, nuzocoMbl. [loayaBTOHOMHBIE OPraHOMIbI KIETKU:
MUTOXOHJIpUH, IUIacTUAbl. IIponcxokaeHue MHUTOXOHAPUN W IUTaCTHI. Bunbl
wiactua. HememOpaHHbIE OpraHOMIbl KICTKH: PHOOCOMBI, KJIETOYHBIM LIEHTP,

PECHUYKH, KIyTUKUA. DyHKIIMKA OpraHOUIOB KIETKU. BriroueHus

3.9

Snpo — perynasaTopHbli HeHTp KieTku. CTpoeHue sapa: sjuepHas 000J0dYKa,

KapHoIUIa3Ma, XpPOMAaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpancnopT BEmECTB B KIIETKE

H(I/ISHCI[C?ITGJ’IBHOCTI) KIJIICTKH

4.1

OOmen BemiecTB, Wiau MeTabomm3M. AccuMuisiius (TUTACTUYECKU OOMEH) U
TUCCUMUIIALINS (PHEPTreTHUeCKuid OOMEH) — JBE€ CTOPOHBI €IUHOIr0 Mpoliecca
MeTtabonu3Ma. Tunbel oOMeHa BelIeCTB: aBTOTPOGHBINA U reTepoTpodHbIid. Pomib

(bepMeHTOB B 0OOMEHE BEIIECTB M MIPEBPAILEHIUH YHEPTHU B KIETKE

4.2

®dotocunre3. CBeToBas U TeMHOBas ¢asbl porocunresa. Peakuuu dorocunTesa.
OddextuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a JIS JKU3HH Ha 3eMIe.
Bnusaue ycrmoBuii cpenbl Ha (OTOCHHTE3 U CIIOCOOBI TIOBBIIICHHUS €r0
MIPOJYKTHUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCHHTe3Hpylomme Oakrtepuu. 3HAYCHHE XEMOCHHTe3a IS

JKU3HU Ha 3emiie

4.3

4.4

OHepreruyeckuii oOMeH B KieTke. PacmiernyieHue BelECTB, BBIJIEICHHE U
aKKyMyJIMpPOBaHHWE OJHEPrMM B KIETKE. OTambl JHEPreTMYecKoro oOMeHa.
I'mukonn3. bpoxxenne u ero Buapl. KnuciaopomHoe OKHCIEHHME, WIH KIETOYHOE

neixanue. DPHEeKTUBHOCTh SHEPTrETHIECKOTO 0OMEeHa

Peakiun matpuuHoro cunresa. ['enernueckas undopmarus u JJHK. Peanuzammst

reHeTHYeCKOH MHpOpMaIuu B KJIETKe. | €HeTHYeCKud KOA W €ro CBOMCTBA.




Tpanckpunius — matpuuablii cuHTe3 PHK. Tpancnsuus — OuocuHTe3 Oenka.

KonupoBanue amuuokucioT. Ponbs pubocom B OnocunTe3e Oeika

4.5

Hexnertounsie dopmbl xu3Hu — BUpychl. Mctopust otkpeitus Bupycon (/.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMS M KU3HENEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacTeHMH, >XKMBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBIE
BUpycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3oyaurens CITN/a.

[IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00IeBaHUI

Pasmuoxenne n WHIAWBUAYAJIBbHOC PA3BUTHUEC OPTaHN3MOB

5.1

Knerounslii 1wk, wWiM JKU3HEHHBIM UMKI KiIeTku. MHTepdasza u muto3.
[Ipomeccrl, mpotekaromnue B uHTepdasze. Permnmukamus — peakiuss MaTPUYHOTO
cunte3za JIHK. Ctpoenue xpomocoM. XpomMOcOMHBIH HAOOp — KapHOTHIL.
JIUMITONAHBIA W TalIOMJHBIA ~ XPOMOCOMHBIE  HAaOOpBl.  XPOMaTHBI.
[luromornyeckue OCHOBbI PA3MHOKEHUS U HHIMBUIAYAJIbHOTO Pa3BUTHS
OpPraHu3MOB.

Henenune kinerkn — muto3. Craaum muto3a. [Ipomeccel, mpoucxonsiuue Ha

pa3HbIX CTAAUAX MUTO3a. bUOIOrMYECKHI CMBICII MUTO3a

5.2

@®opMbI pa3MHOXKEHHsSI OpPraHU3MOB: Oecronoe W mojoBoe. Buuel Gecmosoro
pa3sMHOXCEHHUS: JeNICHHEe HaJBOE, IOYKOBAHHME OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXCHHE. HckyccTBeHHOE

KIIOHMPOBAHUC OPTraHU3MOB, €I0 3HAUCHUC IJIs CCICKINN

53

[TomoBo€ pa3MHOKEHHE, €TO OTINYHUS OT OECIIOIOTO.
Metios. Cragum wmeiioza. [lpouecchl, MPOMCXOASIIME Ha CTaausIX Meio3a.
[ToBenenune xpomocoM B Mmenose. KpoccunroBep. buonorudeckwii cCMbICT U

3Ha4YeHUe Mero3a

54

["ameTorene3 — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y >KUBOTHBIX. [losoBBIC
JKEJe3bl: CEMEHHHUKHN U SNYHUKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KIETOK —
ramer (CriepMaTo30Hl, SUIEKIETKA) — criepMaTorene3 u ooreHes. OCoOOEHHOCTH

CTPOEHUSA SIUUEKIETOK U criepMaTo30ua0B. OmnoaorBopenue. [laprenorenes

5.5

WunuBuayansHoe  pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuoreHes). Dtanbl YMOPHOHAIILHOTO Pa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpynsauus, opraHoreres. IloctamOpruonansHoe pazsutue. Tumbl
NOCTAMOPHOHAJIBHOTO Pa3sBUTHA: NpSIMOe, HENpsMoe (JIUuMHO4YHOe). BrusHue
Cpelibl Ha pa3BUTHE OPTaHU3MOB; (DaKTOpBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOACTBA.

PocT u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTaauu pa3BUTUA

HaCJ’IC,Z[CTBCHHOCTB H U3SMCHYUBOCTHb OPIraHU3MOB




6.1

[Ipenmet u 3amaun reHeTuku. Mctopust pa3BuTusa reHeTkd. Bkiuag poccuickux
U 3apyOexHbIX Y4YEHBIX B pa3BUTHE TIEHETUKU. MeToapl TeHETHKHU
(rubpugonoruyeckuii, LUTOTEHETUYECKUN,  MOJIEKYJISIPHO-T€HETHUECKUM).
OcHoBHbIE TeHEeTHYEeCKUE MOHATHA. [ eHeTndyeckass CHMBOJIMKA, UCIIOJIb3yeMasi B

cxemax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTU HACJEIOBAHMS IPU3HAKOB, YycCTaHOBJIEeHHble I'. Menzaenem.
Mounoru0OpuaHoe ckpeluBaHue. 3aKkoH eAMHOo00pa3us THUOPHIOB TMEPBOTO
nokoneHus. IlpaBuio JOMUHUpOBaHUS. 3aKOH pacUICIUICHUS TPU3HAKOB.
I'unoresa unctoTel ramet. [loyiHOE ¥ HEMOJIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe cKpeliMBaHue. 3aKOH HE3aBUCHMOTO HACIIECIOBAaHUS MPHU3HAKOB.
[uroreHeTn4yeckue OCHOBBI JTUTHOPHUIIHOTO CKpEIIMBaHUSA. AHAIM3UPYIOIIEe
cKkpemuBaHue.  Vcmonb30BaHME ~— AQHAIM3UPYIOMIETO  CKPEUIMBAHUS — JUIA

OIIpe/eNICHUs] TEHOTHUIIA 0CO0U

6.3

6.4

CuernuieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cuersieHHOMY
Hacjle0OBaHUI TIeHOB. HapymieHwe cremieHus TE€HOB B pe3yJbTaTe
KpOCCHHIoBepa. XpOMOCOMHasi Teopusi Haclle[ICTBEHHOCTU. [‘eHeTnueckue
KapThlL.

I'enernka mosa. XpOMOCOMHOE OIpeAeTeHHe IMoja. AYTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['omoramerHele M rereporameTHble opraHusmsl. HacnenoBaHue

IIPHU3HAKOB, CHUCIUICHHBIX C II0JIOM

W3meHnunBoCTh. BUIbl M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HAcJEICTBCHHAs.
Pons  cpenpi B HEHAcHEACTBEHHONW  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(GUKAITMOHHOW W3MEHUYMBOCTH. BapwalmoHHBIA psSa W BapHallMOHHAS
kpuBasi. Hopma peakuum mnpusHaka. KoianyecTBeHHble UM KaueCTBEHHBIE

IPU3HAKH U UX HOPMA PCAKIIHUU. CBoiicTBa MOI[I/I(I)I/IKaI_[I/IOHHOI\/’I U3MCHYMBOCTHU

6.5

HacnencrBeHHasi, WIM TEHOTHUIIMYECKAs, M3MEHUYMBOCTh. KoMOMHAaTHBHAS
W3MEHUYUBOCTh. Melo3 W TOJIOBOM TMpollecC — OCHOBA KOMOMHATHBHOMN
U3MEHYMBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kiaccudukanus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBbIE. YacToTa U MpUYMHBI MyTaluil. MyTtareHHble
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIICACTBEHHON n3MeHunBoct H. M.

BasuiioBa

6.6

I'enetuka uyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOAbl T'E€HETUKU
YeJI0BeKa: reHeaIOTHUCCKUM, OIU3HEIOBEIH, IIUTOr€HETUUCCKUM,
OMOXMMHUYECKHH, MOJEKyIspHO-TeHeThuYecKuil. COBpEeMEHHOE OIpesesieHne
reHoTuUIia: MOoJJHOIrCHOMHOC CCKBCHHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YHUCIIC C
momompto [II[P-amanmm3a. HacnencTBenHple 3a0o0jieBaHUS 4YeIOBEKAa: TCHHBIC
0oJie3HM, OOJIE3HU C HACJICICTBEHHOW IMPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIC

6one3nu. ComaTHueckue M TeHepaTHBHble MyTauuu. [IpUHLUIBI 370pOBOTO




oOpaza KW3HHM, AUATHOCTUKH, NPOPWIAKTAKA U JICYEHUS TEHETHYECKHUX
Oose3Hel. MeauKo-TeHETHUEeCKOEe KOHCYJIbTHPOBAHUE. 3HAUCHUE METUITMHCKOU

IC€HCTUKHU B IIPEAOTBpAIICHUN U JICUCHUN I'CHCTHYCCKUX 3a00J1€BaHUH Y€EIOBEKA

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUI

7.1

Cenexuusi Kak Hayka M Ipoliecc. 3apoKICHHE CEJIeKLUUU U JIOMECTHKAI[Ms.
VYyenne H.M. BaBunoBa o0 meHTpax TMPOUCXOXKIACHUS W MHOT00O0pa3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXO0XKACHUS TOMAIIHUX >KUBOTHBIX. CoOpT,

opoJa, IMTaMM

7.2

CoBpeMeHHbIE METOBI CENEKIMH. MacCoBbI W MHIWBUAYaJbHBI OTOOPHI B
CENIEKIIMM PAcTeHHl W >KUBOTHBIX. OIlleHKa 3KCTephepa. bIM3KOpOACTBEHHOE
ckpemuBanue — UHOpuauHT. Yuctas nuHus. CKpelMBaHUE YUCTBHIX JMHUM.
I'eteposuc, nnu rubpuaHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHI.
Otnanénnas rubpuauzauus U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIyYEHUE TOJIUIUIONI0B. JOCTHIKEHUS CENEKLUUU PpACTEHHUM, *XUBOTHBIX U

MUKpPOOPTaHHU3MOB

7.3

buorexHosoruss kak oTpacib IPOU3BOACTBA. I'€HHas HHXKEHepus. OTallbl
co3nanust pexomOuHanTHOM JIHK u Tpancrennsix opranm3moB. Kierounas
nmkeHepus.  Kierounesle  KynbTypbl.  MEKpPOKIOHQJIBHOE  Pa3MHOKCHHE
pacreHnii. KioHHpoBaHME  BBICOKOIIPOMYKTHUBHBIX  CEJIBCKOXO3IMCTBEHHBIX
OpraHu3MoOB. JKoJOrMueckue M studeckue mnpodiemel. MO — renermuecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

OBOJIIOIIMOHHAS ouosorus

1.1

DBOJIIOLIMOHHAs Teopus U €€ MECTO B OMOJIOTHH.

CugerensctBa  3Bostouuu.  IlajmeoHTonoruyeckue:  MocieA0BaTENbHOCTh
NOSABICHUS. BHUJOB B IAJIEOHTOJIOTMYECKOM JIETONMCH, MEpPEeXOaHble (HOPMBI.
buoreorpaduueckue: cxonctBo u paznauuve ¢ayH U (QIOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJICTBA U Pa3InyMsl SMOPHOHOB Pa3HbIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTUYHBIC, aHaJIOTUYHBIC,
pYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJICTBO
MCXAaHHM3MOB HACJICACTBCHHOCTU M OCHOBHBIX METa0O0INIYECKNX HyTefI Y BCEX

OpTraHu3MOB




1.2

OpomonronHass teopuss Y.  [JapBuna. [Ipeanocbuiku  BO3ZHUKHOBEHUS
JapBUHM3MA. JIBMKyIIMe CHIIBI 3BOJIIOLMM BUIOB 1o JlapBuHY (M30BITOUYHOE
Pa3SMHOXKCHHE IIPpHU OTPaHUYCHHOCTHU PECYypPCOB, HGOHpGI{GJ’IéHHaﬂ U3MCHYHNBOCTD,

O6opnba 3a CyIecTBOBaHKE, ECTECTBEHHBINH 0TOOP)

1.3

Cunterndeckass teopust sBomonun (CTD) u ocHOBHblE €€ MOJOKECHUS.

Mukpossostonus. [Tonynsanus kak eIMHULA BUAA U YBOJTIOLIMA

1.4

JBwxynme cuibl ((akTophl) 3BOJIIOLMU BHUIOB B HIpupoje. MyTaluOHHBIN
nporecc ¥ KOMOWHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHBIE BOJHBI U JIpeid
reHoB. M3omsamust u murpanus. EctecTBeHHBIN 0TOOp — Hampasistonuii GaxTop
sBomoLud. POpMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOneHHOCTs  OpPraHU3MOB Kak pe3yiapTaT dBojrouuu. [Ipumepst
pUCcToco0IeHUH y opraHu3MoB. ApoMop(d03bl U UANOAJANTALHH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHBIE (POPMBI BUJI00OPA30BaHMUS:

reorpadu4eckoe, IKOJIOTHIECKOe

1.5

MakposBomtorist.  Popmbl  3BoNOLMHU:  (WIETHYECKas,  JUBEpPreHTHas,

KOHBEpreHTHasl, napamienbias. HeoOpaTtumMocTh 3BOOLUHT

Bo3HUKHOBEHUE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHaydHbBIE TpENCTaBICHUS O 3apOKACHMM JKW3HM. HaydHble rumnoressl
BO3HUKHOBEHUS HM3HM Ha 3emie: abuoreHe3 M NaHcHepMus. XUMHUUYECKas
SBOJIIOLMA. ODKCIEPUMEHTAIBHOE IMOATBEPKICHUE XUMHUYECKOM SBOJIIOIUH.
Hauvanpubie stanbl Ononornyeckoil spomonuu. I'unoresa PHK-mupa. Ilepsoie

KJICTKU U UX DBOJIXOIHS. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

22

Pa3Butne xusHum Ha 3emuie mo spam u nepuojam. Karapxeid. Apxelickas u
npoTepo3oiickas dpel. [lanmeo3olickas 3pa U €€ TEepUOABl: KEeMOPHICKHIA,
OPIOBUKCKHM, CHIIYPUHUCKUH, JI€BOHCKHM, KaMEHHOYIOJbHbINA, MEPMCKUMU.
Me3o30lickas 3pa U €€ epuoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

KaitHo3zoiickass 2pa u €€ TmepuoAbl: MaAJIEOrCHOBBIM,  HEOTCHOBBIM,
AQHTPOIIOICHOBBIM. XapaKTepUCTHKA KIMMaTra U TEOJOTMYECKUX IPOLECCOB.
OcCHOBHBIE ATaIbI YBOJIOLUN PACTUTEIBHOTO U JKUBOTHOTO MUPA. ApOMOP(O3BI Yy
pacTeHUid M JKUBOTHBIX. [losiBI€HWE, pacuBeT M BBIMUPAHHME TPYII KUBBIX

OpPTraHNU3MOB

2.3

CucremMa OpraHM4yeckoro Mupa Kak oOTpaxeHue HBoJoUUd. OCHOBHBIE

CUCTEMATUYCCKHUEC I'PYIIIBI OPTaHNU3MOB

24

OBoironus 4enoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3Butue mpencraBieHH O

MPOUCXOKACHUN YCJIOBCKA. MGTOI[BI HU3YUCHHUA AHTPOIIOrceHE3a. CXOI[CTBa u




pa3IUyus YeIoBeKa M KHUBOTHBIX. CHCTEMAaTHYECKOE TOJIOKCHHE YEJIOBEKA.
JBmwxynme cuibl (pakTopsl) aHTpororenesa. HacnencTBeHHast HI3MEHUYUBOCTh U
ecTecTBeHHbI 0TOOp. OOmecTBEHHBIN 00pa3 XHU3HHW, W3TOTOBICHHE OpPYIHil

Tpy/a, MBILLJICHUE, PEYb

2.5

OcHOBHBIE CTAaIUM W BETBH JBOJIOLUU YEJIOBEKA: ABCTPAJIONMMUTEKH, YenoBek
ymenslid, YenoBek mnpsaMoxondmui, YenoBek HeaHAepTanbckul, Yenosek
pa3ymMHbId. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUS, 00JIACTb

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HH, OpYAUs

2.6

YenoBeueckue packl. OCHOBHBIE OOJIBIIIAE PaChl: €BPOMCOUIHAS (€Bpa3HiicKas),
HErpO-aBCTPaIOU THAS (3KBaTOpHANIbHAS ), MOHTOJIOMTHASI (a3uatcko-
aMepuKaHcKas). YepThl MPUCIIOCOOICHHOCTH TPEICTABUTENCH YeJI0BEYECKUX Pac

K YCIIOBUSIM CylIecTBOBaHUA. EMMHCTBO YenoBevyeckux pac. Kpurtuka pacuzma

OpraHu3Mbl 1 OKpyXarolias cpeqa

3.1

OKojorusi Kak Hayka. 3aJadd U paszeibl dKOJOTrMU. MeToabpl AKOJIOTMUYECKUX
UCCIIeIOBaHUM. DKoorndeckoe MUpoBo33peHue. Cpenibl 0OUTaHUsI OPraHU3MOB:

BOJHAasA, HA3CMHO-BO3AYIIIHAA, TIOYBCHHAA, BHYTPHOPIraHU3MCHHAs

3.2

Okonornyeckue  ¢axtoppl. Knaccudukanus — skomorndeckux — (pakTopos:
abuoTHuecKkue, OMOTMYECKHE W aHTPONOreHHble. JleficTBue 3KOIOrMyYecKux

(bhakTOpOB Ha OPraHU3MBbI
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AbGunotndeckue (QakTophl: CBET, TeMIlepaTypa, BIaXXHOCTb. DOTONEPHOAU3M.
[IpucriocoOnenust OpraHU3MOB K  JEHCTBUIO aOMOTHYECKHX  (aKTOpOB.

buonornueckue puTMbl

3.4

buotnueckue Qaxrtopbl. Buael OMoTMdecKMX B3aWMOJCHCTBUIN: KOHKYpEHLHS,
XUITHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCanu3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M,  HeHTpaiu3M. 3HaueHue  OMOTHYECKHX

B3aHMMOJCUCTBUM JJIs CYIICCTBOBAHUA OPIraHU3MOB B ITPUPOJHBIX COO6IJ_ICCTB3.X

3.5

DKOJIOTUYECKHE XAPAKTCPUCTUKU MOMMyJIsAUH. OcHOBHEBIE IIOKa3aTCIIn
nomyJsiquu: 4YUCJIICHHOCTb, INIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, IIPUPOCT,

Murpauus. JJuHaMyuKa YUCJIEHHOCTH MOMYJISIIUY U €€ PeryIsiius

Coo01ecTBa 1 DKOJIOTHUYECKUE CUCTEMBI

4.1

CoobmecTBO opraHu3mMoB — OwuoreHo3. CTpyKTypsl OHOIIEHO3a: BHIOBafd,
MPOCTPAHCTBEHHAs, Tpoduueckas (mwmeBas). Bunbl-momuHanTel. CBS3H B

OonoIeHO3€e

4.2

DKOJIOTHYECKUE CHUCTEMEI (BKOCI/ICTCMBI) . Tlomstme 00 »dKocHUCTEMEe H




ouoreoneHo3e. @OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BeIecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpodpuyeckue (muIIEeBblE) YpOBHU O3KOCHCTEMbl. [luieBble LieMW U CETH.
OcCHOBHBIE TOKa3aTEIM HKOCUCTEMBI: OuoMacca, MPOAYKIHSA. ODKOJIOTHYECKUE
NUpaMUIbL: TPONYKIMH, YHCICHHOCTH, Ouomacchl. CBoOICTBa 3SKOCHUCTEM:

YCTOMUYMBOCTb, CAMOPETYIISIIMS, pa3Butue. Cykieccus

4.3

[TpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMa XBOHHOIO MU
[IMPOKOJIIMCTBEHHOTO Jieca.

AHTpOINOTreHHBIE HKOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOo3KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak dakrop ycroitunBocTH dkocucteM. CoxpaHeHue

OMOJIOTMYECKOTr0 pa3HOO0Opa3us Ha 3emiie

4.4

Vuenne B.W. Bepnaackoro o Ouocdepe. ['panHunpl, coctaB M CTPyKTypa
ouocheprr. XKusoe BemectBo u ero ¢ynkuuu. OcobeHHOCTH OHOChepbl Kak
ro0anbHOM JKOCHCTeMbl. JlMHamMHu4yeckoe paBHOBecME W oOpaTHasi CBA3b B
ouoctepe. KpyroBopoTsl BEmIeCTB W OHOTCOXMMUYECKUE IUKIBI 3JIEMCHTOB

(yrmepona, azora). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseyecTBo B Omocepe 3emiu. AHTpPONOreHHbIE M3MEHEHMs B Ouocdepe.
['moGanbHbIEe HKOJIOTHUECKUE TPOOIIEMBI.
OcHOBa palMOHAIBHOIO  YNpaBJIEHUS MPUPOAHBIMH pecypcaMH U HX

HCIIOJBb30BAaHUC. ]_IOCTI/I)KCHI/IH OHOJIOTUH U OXpaHa IIpUupoabl




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus. 10 knacc. [Taceunux B.B., Kamenckuit A.A., Pyomios A.M. u ap.;
[Ton penaknueit [laceunuka B.B. Axkunoneproe obmectBo «M31aTenbcTBO
«IIpocBemenne»

* buonorus. 11 knacc. ITaceunuk B.B., Kamenckmit A.A., Pyomios A.M. u ap.;
ITox penaxuueit [laceunuka B.B. AxkurionepHoe o61iectBo «M31aTenbCcTBO

«[Ipocemienue»

METOAUYECKHME MATEPHAJIbBI J1JIAA YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET
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