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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEIENICHNs] TOAXO0JA0B K (OPMHUPOBAHUIO COJACPNKAHUSA Y4eOHOro MpeaMeTa
«buonorusi»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPETHErO
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MOJ0KEHUS O cielupuke
Ovonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61o0ruM 1a€T NPEACTABICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U Pa3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YU€OHOT O MpeaMeTa
«buonorus», onpenenser 0043aTENbHOE NPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIEA0BaTeIbHOCTh
U3y4eHUs Y4eOHOTro MaTepuaia ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MpOIECcCca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamme no OMOI0THY TaK)Ke YUUTHIBAIOTCS TPEOOBAaHUSA K IIJITAHUPYEMbBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ylbTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTENbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHMS.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3yYE€HUU OuWoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpMEHTALMN JIMYHOCTH, SKOJOTUYECKOTO MBILUJIEHUS, MPEJACTABICHUI O 3J0pPOBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAaHUHU O
CTPOEHUU >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAKIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NPOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIUKO-
Te€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHUS SKOJIOTHUECKH 1E1eCO00Pa3HOro
MOBEACHUS B OKPYXKAIOWUIEW NPUPOJHON CpeJle, aHaIM3a BIMUSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIAIHON HAMpaBIEHHOCTH Y4YeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTICUEHHUS YCIOBUM JIJIsl pEILICHUS



OJTHOM M3 aKTyaJIbHBIX 3a]a4 IIKOJIBHOTO OMOJIOTMYECKOro 00pa30BaHMs, KOTOpas
npeanonaraet GOpMUPOBAHHE y OOYYAIOMIMXCSA CHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpenHero oOmero o0Opa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecneunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €€
OTJINYMTEINIBHBIX INPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIIOLHH, CO3MAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro oodpasa
YKU3HM, DKOJIOTMYECKOT0 MBILUICHUS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3nHaueHre OMOJIOTUS UMEET TAKXKe JUISl PEHICHHS] BOCTIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALUU
oOyuaromuxcs. M3yuenue 61oiaoruu o0ecnedrnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpalid OMOJOTMYECKHX 3HAHHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeIHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €ro COAEpKaHUs, TMPEACTABICHHOr0O B Iporpamme 1o
OHOJIOTHH.

Ot0op conepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHHs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphbl, OMNpPEACISIIONIME aJCKBaTHOE TIOBEJACHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
XKU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUMU
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPBIE CIIy’KaT OCHOBOM At popMHUpOBaHUs
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3alluu
OMOJOrNYECKOro 00pa30BaHMS.

CTpyKkTypupoBaHHE cCOAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMH OCYIIECTBICHO € Y4YETOM MPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHu4YecKOro MHUpay,
«IBOIOIMS KUBON NPUPOJBI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.



Llens u3yuenusi ydueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBNIAZICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHne nenu m3ydyeHus ydeOHoro npeamera «buosorus» Ha 6a30BOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33]1a4:

OCBOCHHME OOYyYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKallUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U 0COOCHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIJICKTYaJIbHBIX M
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IISIIOB, MAEH M MOAXOJOB K M3YUYEHUIO UBBIX CHCTEM
Pa3HOT0 YPOBHSI OPTaHHU3alUY;

CTaHOBJEHHE Yy oOydarommxcs oOmel KyiabTypbl, (PYHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATh U OILICHUBATH SIBJICHUS OKPY’KAIOLIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUU U OMbITA, MOTYYEHHBIX IPH U3YUEHUU
Omooruu;

¢opMupoBaHue y OOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTUUYECKOM NEATEIbHOCTH YEIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTUYECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM [JIs TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITENIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
cocTaB IpeaMeTHOM obnacTu «EcTrecTBeHHO-HAYYHBIE TIPEIMETHD».

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero 0opa3oBaHus
orBoauTcs 65 yacos: B 10 kimacce — 33 yaca (1 yac B Henento), B 11 kiacce — 32 yaca
(1 gac B HeneMIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, OMMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpakTH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

’Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH XKU3HWY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaIbHBIX BellecTB B KieTke. l[loanepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmeHTHI — Onosornueckue Katanm3aTopbl. CTpoeHue pepMeHTa: aKTUBHBIH
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otauyus
(GhepMEHTOB OT HEOPTAaHUYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W moJucaxapuibpl (Kpaxmani, TJIMKOTEH, IIeJITI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer:  Tpurauuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUe
yTJE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHN.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Kierka kak nenoctHas xuBasi cucteMa. OO1ye Npu3Haku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynbl JIHK kak reHetmdeckuil ammapar, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOKapHOTUYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHOM KJIETKHU.

[IoBEPXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
nr30cOoMBl.  [loyaBTOHOMHBIE OpraHOWIbl KJIETKU: MUTOXOHIAPHUHU, TUIACTHUIBI.
[Ipoucxoxxienrne MUTOXOHJpUN W Tiactuh. Bunbl mnactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTuKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOWU MPUPOIE».

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», «CTpoeHne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpOoeHUE >KMBOTHOW KIIETKN,
«CTpoeHrEe pPACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpEnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue cTpoeHUsI KIETOK PAaCTECHUI,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OIHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
TUCCUMWIAIMSA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W HDHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIIECHUN YHEPTUH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE YHEPTUU B KJIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukomnms.
bpoxenne u ero Buipl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPPHEKTUBHOCTh IHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuaTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucior. Pombp pubGocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiuta gyenoseka (BUY) — Bozoyaurens CITM/]a.



OOparHast ~ TpaHCKpumiwms, peBepraza W  uHTerpaza. lIpodunaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbrios, /. U. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutaHus», «Mertabonuzmy, «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbM nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KrnerouHplii UK, WM SKU3HEHHBIM LUK KieTku. WHTepdaza u MHUTOS.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uToNOrM4eckue OCHOBBI  Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
pPa3MHOXEHUS: JEJICHHE HaJgBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpouCcXosllie HAa CTaAUsX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUMU CMBICT H
3Ha4YeHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHE M PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SIMIEKIETKAa) — CIEpPMAaTOre€He3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisius, opraHoreHe3. IloctamOpuonanbHOe paszButhe. TUIIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct m pasButne pacrenuii. OHTOreHEe3 LIBETKOBOI'O PACTEHUSA: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIIUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJIEKOIUTAIOMIETO», «SIMIIEKIeTKa MIIEKOMUTAIOmEroy», «KapuokuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIuInKauus «J/leJeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITIPENapaTaxy.

JlabopatopHass pabora Ne 4. «M3yueHue CTpOECHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKHU. Pob nuToiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETWKH. BKIag poccHiiCKUX U 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuiHoe CKpenMBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUVICHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHAIM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CuerieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana o cuemjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapymieHune clerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
xpoMocoMbl. ['omMoraMetrHble W TreTeporameTHbie opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuu npusHaka. KoinuecTBEHHbIE M KAaueCTBEHHBIE NMPU3HAKK U UX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTHA. MyTarmoHHass U3BMEHYMBOCTh. Kimaccudukanus MyTamnuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoeka. Kapuortun yenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISPHO-TEHETUIECKHM. CoBpemeHHOE ONIPENICIICHHE T€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JE3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPEeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTtnueckue H TreHepaTuBHbe MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKast
OCHOBa», «3aKOH PaCUIEIVIEHUS U €r0 HUTOTC€HETUYECKAS OCHOBA», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeIMBaHusD», «Menosy», «B3auMoaecTBre aieIbHbIX TEHOBY, «l €HEeTHYeCKne
KapThl pacTEHUH, )KUBOTHBIX U 4eJoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HaCIIEJIOBaHUsI, CLUEIUICHHOTO ¢ TojioM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uzmeHunBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-paktopay, «I'eHeTrka rpyrmn KpoBu», « MyTalluOHHAsT U3MEHYUBOCTH.

O6opynoBanue: MojAeNU-amIuKaun «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «JIpo3oduinay (Hopma, MyTaruu GOpMbl
KPBUIbEB M OKPACKH Tela), repbapuii «I"opox moceBHOM».



JlabopaTopHble M NpaKkTHYeCKUe PadoThI:

Jlabopatopuas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenne MoaupUKAIIMOHHON W3MEHYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexknusi opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIUS.
Yuenue H. U. BaBunoBa o ieHTpax MpoUCXO0KICHUS 1 MHOTOOOPa3usl KyJIbTyPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K ICHHS JOMAILIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbli M1 UHAUBUAYAIbHBINA OTOOPHI B
CENEKIIMU PACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rubpuanszanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes u nojyyeHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITaIbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounbsle KyapTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Okonoruueckne W dTtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabnuupel U cxeMbl: KapTta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. MBaHoBay,
«Ilomumnongus», «OO0beKTh OuoTexHosnorum», «Kierounsie KymbTypsl U
KJIOHUpOBaHHE», « KOHCTpyHpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie U NpakTU4YecKUue padoThbl:

Okckypcust «OCHOBHBIE METOABI W JOCTHKEHUS CENEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3AKCTBO, J1AOOPaTOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoTIOLIMOHHAN 0HOJIOTHA.

[TpennochlIKM BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNOrMH. BiusiHuEe 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerenscTtBa 3BoMONUU. [lameoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJOB B NAJICOHTOJOTMYECKON JIETONMUCH, MEPEXOAHBIE (POPMBIL.
buoreorpaguueckue: cxoncTso u paznnuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJIMMEHTApHBbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM  BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIMEe CHJIBI 3BOJNIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOYKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeeiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

MuxkpoaBosorus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuiibl (PpakTopbl) 3BOJIOLMKM BUAOB B Mpupojae. MyTallmOHHBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lonmynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M3oisumst 1 Murpanus.

EctecTBeHHBIII 0TOOp — HampaBisiomuil Qgakrop 3Boiouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpraHM3MOB KakK pe3yJbTaT 3BoJouud. [Ipumepsl
MPUCTIOCOOJICHHUI Y OpraHu3MoB. ApoMoph03bl U UAHOATATITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxIeHne OT HeClEeUUaTU3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mronep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiiey», «3apoablin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppObI  3a
cylecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacCTEHUI,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTanuonHas
U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uaunoamantanum», «OOmas aereHepanus,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymniecTBoBaHUE», «IIpucrnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHUECKOE BUI000PAZOBAHUEY.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUN», 0O0BEMHAs MOJEIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojnenb ammmkauus «llepekpéct
XPOMOCOM», BIIaXKHBIE IIpenapaTsl «PazButue HacekoMoroy, «Pa3zBuTue asarymkm,
MuKponpenapar «/{pozoduiia» (Hopma, MyTauuu GopMbI KPUIbEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPHUIOY.

JlabGopartopnas padota Ne 2. «Onrcanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE *KU3HU Ha 3emue.

JloHnay4dHble TpEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuyHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMus. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMIOINH. HavanbHbIe STansl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W KX SBOJIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPAOBHUKCKHH, CHITYPUHUCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTE€HOBBIM,
AHTPOMIOTEHOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyecKkux mpoiieccoB. OCHOBHBIE TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro MHUpa Kak oOTpaxeHue 3Bomround. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKICHUHN YeJIoBeKa. MeToabsl HW3ydeHus aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopbl) anTponorene3a. HacineactBenHas '3BMEHUUBOCTh
U eCTeCTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >XKM3HU, M3TOTOBICHUE OPYIUil
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxonsmuid, YenoBeKk HeaHAEpPTaIbCKUM, YenoBek
pa3ymHbIid. Haxonku MCKOmaembIX OCTaTKOB, BpEMSl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHI.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHA
(eBpa3miickasi),  Herpo-aBCTpajoujiHas  (dKBaTOpUaibHas),  MOHTOJIOWJHAS
(a3maTcko-amepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mwuiep, I'. Opu, 4.
apBuH.

Tabmuupel 1 cxembel: «Bo3uukHoBeHHMe ConHEUHON CcHCTEeMbI», «Pa3Butne
opraHuyeckoro wmupa», «PacturenpHas kieTrka», <OKUBOTHas  KIETKay,
«IIpokapuotnueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moan», «lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxnaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTaliblla, KPOMAaHBOHIIA), CIJICTIKK WJIU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOmia, ckpebna), TreoXpoHoJoruueckas Taonuma, Koyuiekuusa «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[IpakTuueckast pabora Ne 1. «/3ydeHue HCKOMAaeMbIX OCTAaTKOB pacTeHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcusl «IBOJIIOIUSL OPraHUYeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHS KaK HayKa. 3aJaud ¥ pa3Jeibl 3KOJOTMU. MeToIbl IKOIOTHYECKUX
UCCJIEI0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHASI.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTnyeckue, OWMOTHYECKHME U AHTPOIOreHHbIE. JIEHCTBHE HKOJIOTMYECKUX
(baKTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMsl.

buoTtnueckue ¢aktopsl. Buabl OnoTHYECKUX B3aUMOICHCTBUI: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyajau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [JIs1 CYLIECTBOBaHHUS OPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MUrpanys. JJMHaMuKa YACIEHHOCTH MOIYJISILUU U €€ PEryIsiusl.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: kapta «[Ipupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhenbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKUE padoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckue 0COOCHHOCTH PaCTeHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO opraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumeBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkosiornueckne cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B SIKOCUCTEME.
Tpoduyeckue (nuieBbie) ypoBHU 3KocucTeMbl. [TumieBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbI: OHOMacca, MPOAYKIUSA. ODKOJIOTMYECKHUE MHPaMMIIbL:



OPOJYKIIMH, YWCICHHOCTH, OuomMacchl. CBOICTBAa SKOCHUCTEM: YCTOWYHBOCTD,
camoperyJisinus, paputue. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAYEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI100aNbHOM JKOCHCTEMBI. J{MHAMUYEecKoe paBHOBeCHE W oOOpaTHas CBsA3b B
onocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHBIE U3MEHEHUs B Onocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTH)eHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIEca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arPsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIas cocTamistomias orochepo»,
«®DakTopel  nerpamaumd  nouB», «llapHukoBbli  AddexT»,  «DakTOpbI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojaeb-anmukanus «TUnuaHble OMOIIEHO3bI», TepOapwuii
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeUImux
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHoro Buaa, KpacHas kaura
Poccuiickoit ®enepanuu, u300paKEHUS OXpaHSEMbIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOy4alolMMHUCSA TMPOrpaMM  CpPEJHEro oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOIOrus JOCTUTaOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TPOIIECCaM CaMOIMO3HAHUS, CaMOBOCHUTAHUS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMYy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapojna Poccuiickon denepannu, Opupoae U
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCHUTATEIILHOMN AEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTBH K COBMECTHOU TBOPUYECKOMN NEATSILHOCTH MPHU CO3/TaHUN YISOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHECHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHHUE YUYWUTHIBATh B CBOUX JACHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a/lady, YBaXXKUTEJIBHOTO
OTHOIIICHHS K MHEHHUIO OINMIOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropoctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JTIOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHEC OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHUMAaHKE SMOIMOHAIBHOTO BO3CHCTBUS KUBOU MPUPOJIBI U €€ TIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BHUIAX HCKYCCTBAa, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MMOHMMAHME U peanin3aius 3J0pOBOro 1 0€30MacHOTro 00pasa *Ku3HH (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHNYECKUX MMPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TPABWJI WHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAaHHE LIEHHOCTU MacTEPCTBa, TPYA0IO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKON M COIMAIBLHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3IMYHbIM cpepam MnpodhecCUuOHANBHOU JeATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0 W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHHUE K MTPUPOJE KaK UICTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
TUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKHM WX BO3MOXHBIX TOCIEICTBHHA IS
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHME TI00ATBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUCHUU OMOJIOTHH 3HAHMSI
U yMEHUS TIpU  PEHICHWH TPOOJIeM, CBS3aHHBIX C  PAIlMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIMpaBJICHHBIX HA COXpPaHEHHE pPaBHOBECHS B DJKOCHCTEMax, OXPaHy BHUIIOB,
AKOCHUCTEM, Orochephl);



AKTMBHOE HENPUATHE NEUCTBUM, IPUHOCAILNX BPEI OKPYKAIOIIEW TPUPOTHON
cpene, yMeHHE IMPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO IKOJIOIMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKAaTHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOM M YWTATEIBCKOM KYJBTYpbl KaK CpencTBa
B3aUMOJICUCTBUS MEXY JIFOAbBMU U TIO3HAHUS MUPA;

MOHMMaHUEe chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHH MpoOseM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUA MEAMIMHBI, CO3JIAHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pecypcHble  MNPOOJIEMBI  pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUHM B LEJIIX
NOBBILICHHUSI OO0IIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPU U3y4YE€HUU OMOJIOTHH;

ITOHMMAHUE CYIIHOCTH METOJOB IMO3HAHUS, UCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHMUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKPYXKAlOIIero MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LENBIO MOJYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHust IpoOJieM B peabHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HAaHHWE LIEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;



FOTOBHOCT M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHMsI yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JEeHCTBUA (IMO3HABaTENIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromue GopMrupoBaHue (yHKIUOHAIBHOW IPaMOTHOCTH U COL[MAJIbHOM
KOMIETEHIIMM ~ O0YyYarolMXcs, CHOCOOHOCTh OOydYarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOECHHSI MPOTPAMMBI CPEIHEr0 OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaluu, 0000IICHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUH UX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJOTUYECKUE MOHATHUS Il 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYXIAEHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSATH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUYUI PAa3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHPOPMAIIMOHHBIX
VCTOYHHKAX;



pa3pabaTrbhiBaTh MJIAH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHAIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU TIOCIIEIACTBUI ACATEIBHOCTH;

KOOPAMHHUPOBATH U BIMOJIHATH paOOTY B YCIOBHUSAX PEAILHOTO, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKaMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOUCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JCSATEIBHOCTH 10 IOJIYYEHHIO HOBOTO
3HaHUS, €ro HUHTEPIpETAlUU, MPEeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI U1l JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHNM, 33/1aBaTh IIAPAMETPBI U KPUTEPUU PEILLICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAINIPaBICHHbII MOUCK MEepeHoca CPEACTB M CHOCOO0B
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OPUTrMHAJIbHBIE MOAXOJBl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTepaTtype, OHOJOTMYECKHX CIIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBATh
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;



GbOopMyIHUPOBATh 3aMPOCHl U MPUMEHSTh PA3IMYHBIE METOIbI MIPHU TOUCKE U
otOope Omosornueckor MHGOPMAIMU, HEOOXOIUMOM NIl BHIMIOJTHEHUST YUEOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopMaluu (CxeMbl, rpadUKd, TUarpaMMbl, TAOJIHIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpY, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHUKAIIMK BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMKA JPYTHMX y4aCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINECHMs, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HMKHOBEHWS KOH(JIMKTHBIX CHUTYaIWH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWBUAYaJIbHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a9m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YjieHA KOJUICKTHBRA,;

NpUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHHUIO: COCTABIATH IUIAH JECHCTBUM,



pacupeneniarTb poid ¢ Y4ETOM MHEHHMM YYacTHHUKOB, OOCYXKIaThb pE3yJbTaTbhl
COBMECTHOI paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEIECHUE B Pa3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS JUIA BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U yUeOHBIX CUTYyaITUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENBHO OCYIIECTBIIATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHUI;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIMH B
pa3HbIX 00JIaCTAX 3HAHUN, TIOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTEIBHBIX TMPOILIECCOB, UX PE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOT'O PEIICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJbTaToB
NeSATEIbHOCTH;



3) npunsiTHE ceds U APYrUx:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTAaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TIO3UIUH JIPYTOr0 YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue Iy yueOHoro npeamera «buonorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX Y4E€OHBIX CHUTyalUsAX, & TaKKe€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUsS yueOHoro mnpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKAaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpPa M HAy4YHOI'O MHMPOBO33PEHMS, O BKJIAJIE POCCUHCKHUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJIOIMYECKUX TEPMUHOB U TOHSTHIL:
KU3Hb, KJIETKA, OpTraHu3M, MeTab0I13M (0OMEH BEIIECTB U IPEBPAILICHUE YHEPTUN),
romMeoctas (CaMOperyisiusl), ypOBHEBas OpraHu3alUsi O KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIIHMSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpalbHas JOTMa MOJIEKYJSIpHOM Ouosnoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOrooOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuil H. V. BaBunosa), onpenensts rpaHullbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOT'O TIO3HAHMSI B OMOJIOTHUHU: HAOIIOACHHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYUYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHHE JI€TaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoT, OJHOKJICTOYHBIX W MHOTOKJIECTOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB W MPEBpAILICHHUS dHEPTUU B KIETKE, (DOTOCHHTE3A,
MJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHUE TPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHSATHS MPAKTUUECKUX PEIICHU B MOBCEIHEBHOMN
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
MPUPOIHON cpee, MOHUMaHHE HEOOXOIWMOCTH WCIOIB30BAHUS JTOCTHKEHUN
COBPEMEHHOU ounonorun 17} OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
PUPOOTIOIH30BAHNUS,

YMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CIEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpPEIIWBAHUS ISl TPEICKa3aHWus HACJICIOBAHUS TPHU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTHUECKOTO  COJEP)KaHUSA, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAyYHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YeJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHUE OMOJIOTHUSCKUX TEPMUHOB M ITOHSATHIA: BH/I,
MOMYJAIKSA, TeHOMOHA, DBOJIONHMS, ABWXKYIIUE CHUIBI ((PaKTOpHI) HBOJIOIUH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHThI, IeMd  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, ouocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHEe TeopuH (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrtea K. M. bapa, yepenoBaHusl IIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepnanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMUA HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM, OpraHu3alusl U TMPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BHIIBUXKEHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHE JI€NIATh BBIBOJIBI
Ha OCHOBAHMH IMOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPU3HAKK CTPOCHUSI OHOJOTHYECKUX
OOBEKTOB: BUJOB, TMOMNYJALMA, TPOIAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JI€UCTBHS SKOJOTMYECKHX (PAKTOPOB HA OpPraHu3Mbl, MEpeHoca
BEIIECTB U TIOTOKAa HSHEPIMH B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHCHUU B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE MPUMEHSThH MOJYyUYCHHBIC 3HAHUS i1 OOBSICHEHHUS OUOJOTMYECKUX
IIPOLIECCOB M SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsl U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAIOIIEH
MPUPOIHON cpesie, MOHUMaHHWE HEOOXOIUMOCTH HCIOJIb30BAaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE paldOThl, COOIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHHMBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COAEP)KAaHMsSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBbIE M YCTHBIE COOOLIEHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3aesioB 1 TeM
NPOrpaMmblI

buoiiorus kak Hayka

JKuBble cucTeMBl U HX OpraHusanusa

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

)KI/ISHGHGHTGJ'II)HOCTI) KIJICTKHU

PazmHOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE
OpraHU3MOB

HacnencrBeHHOCTh M H3MEHUYMBOCTD
OpTraHnu3MOB

Ceneknust opranu3mMoB. OCHOBBI
OUOTEXHOIOT MU

KoauuecTBO 4acoB

Bcero

KonTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbl

0.5

1.5

DJIEKTPOHHbBIE

(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/7f41c29
2

bubmnoreka IIOK
https://m.edsoo.ru/7f41c29
2

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c29
2

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c29
2

bu6anoreka LIOK
https://m.edsoo.ru/7f41c29
2

but6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2

bubnunorexa LIOK
https://m.edsoo.ru/7f41c29
2




bu6nmmoreka [IOK

https://m.edsoo.ru/7f41c29
2

PeszepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 33 0 4
I[TPOT'PAMME



11 KJIACC

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMmbl

Ne i/

DBOIOIMOHHAST OMOIOTHS

BO3HHKHOBEHHE U Pa3BUTHUEC KU3HH Ha
3emiie

OpranusMbl 1 OKpyXkKarolias cpeaa

Coo011ecTBa 1 DKOJIOTUYECKHUE CUCTEMBI

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoauuecTBO 4acoB

Bcero KonTpobuel
e padoTsI

9

8

5

9

1
32 0

IIpakTHYecKku
e padoThbl

0.5

2.5

DJIEKTPOHHbBIE

(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/7f41cc?
4

bubmnoreka IIOK
https://m.edsoo.ru/7f41cc?
4

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc7
4

bu6nuorexa [IOK
https://m.edsoo.ru/7f41cc7
4

bu6anoreka LIOK
https://m.edsoo.ru/7f41cc?
4




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

buoiiorus B cucreme Hayk

MeTo/1p1 TO3HAHUS )KUBOW TIPUPOIBL.
[TpakTuueckast padorta Ne 1
«Hcronb3oBaHue pa3aIMuHbIX METOJIOB IPU
U3Y4YEHUU OMOJIOTHYECKUX OOBEKTOB

buonornueckne cUCTEMBI, IPOLIECCH] U UX
U3y4eHue

XUMHYECKNHU cOCcTaB KIeTKU. Boma u
MUHEpaIbHBIE COJIH

Bbenku. CoctaB u cTpoeHne 6eIKoB

DepMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
«M3y4yeHne KaTaTuTHIECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJsias3bl)»

KoauuecTBO 4acoB

Bcero

KonTpoabHbl
e padoThbl

IMpakTnyeckn
e padoThbI

0.5

0.5

DJIeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso0.ru/863e612
2
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edso00.ru/863e612
2

bu6nmoreka [JOK
https://m.eds00.ru/863e656
4

bu6mmorexa [IOK
https://m.edsoo.ru/863e674¢e

bu6mmorexa [IOK
https://m.edsoo.ru/863e6b7
2

bu6mmorexa [IOK
https://m.edso0.ru/863e6b7
2




10

11

12

13

14

15

16

17

VriaeBoapl. JIunuael

HyxnennoBeie kuciotel. AT®

VcTopust 1 METOIbI U3YUEHHUSI KIICTKH.
Knerounas Teopus

Krnerka kak menocTHast )uBasi CHCTEMa
CtpoeHune syKapuoTHUYECKON KIIETKH.
JlaGopaTtopHnas pabota Ne 2 «3yuenue
CTPOCHUS KIETOK PACTCHUH, JKUBOTHBIX,
rpuOOB U OaKkTepUil IO MUKPOCKOTIOM Ha
TOTOBBIX MHUKpOIpENapaTax u UX OMHCAHUE

OO0OMeH BelIeCTB MM META00JIU3M
doTtocuHaTE3. XEMOCHHTE3

DHepreTudeckuii oOMeH

JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Murtos. JJaboparopHas pabota Ne 3
«Habmroienre MUTO3a B KIIETKaX KOHYHMKA
KOpEIIIKa JyKa Ha TOTOBBIX
MHUKpOIpernapaTax»

buocunres 6enka. Peaknys MaTpuaHOTO
CUHTE3a

Tpancnsmus — OuocuHTE3 OENKa

0.5

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e687
0

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

bu6mmoreka [IOK
https://m.edso0.ru/863e6e88

bubmunorexa [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bu6mmorexa [IOK
https://m.edso00.ru/863e766¢

bu6mmorexa [IOK
https://m.edso0o.ru/863e7c98

bu6mmorexa [IOK
https://m.edsoo.ru/863e7aae

bu6mmorexa [IOK
https://m.edso0.ru/863e7dc4

bu6mmorexa [IOK
https://m.edsoo.ru/863e796e

bu6mmoreka [IOK
https://m.edsoo.ru/863e796e




18

19

20

21

22

23

24

25

26

Hexnetounsie GopMbl )KU3HU — BUPYCHI

@DopMBbl pa3MHOKEHHUSI OPTaHU3MOB

Meiios

OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KIIETOK.

OmnonorBopenue. Jlaboparopnast pabora No
4 «I3y4yeHue cTpoeHus MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpErapaTax»

I/IHI[I/IBI/I)IyaJ'IBHOC Pa3sBUTHUEC OPTraHNU3MOB

I'enetnka — HayKa O HAaCJICACTBCHHOCTHU U
N3MCHYHNBOCTHU

3aKOHOM€pHOCTI/I HacCJICOJOBaHUA ITPU3HAKOB.

MonorudpuaHoe cKpeluBaHue

JuruGpunHoe ckpeuiBaHue. 3aKkoH
HE3aBHCHMOTO HaclleJIOBaHUs IPU3HAKOB

CueruieHHOE HacJel0BaHUE MPU3HAKOB.
JlaGopaTtopHnas pabota Ne 5 «3yuenue
pEe3yIbTaTOB MOHOTHOPHUTHOTO U
JTUTHOPHUIHOTO CKPELIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKPOIpEnapaTax»»

0.5

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e754
0

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b
6
https://m.edsoo.ru/863e831e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a

bubmuorexa [JOK
https://m.edsoo.ru/863e81b
6

bu6mmorexa [IOK
https://m.edsoo.ru/863e843
6

bu6mmoreka [JOK
https://m.edsoo.ru/863e86f2

bu6mmoreka [IOK
https://m.edso0.ru/863e887
8

bu6mmorexa [IOK
https://m.edso00.ru/863e89a4

bu6mmoreka [JOK
https://m.edso00.ru/863e8c60




27

28

29

30

31

32

33

I'enernka moia. HaCJ'Ie,Z[OBaHI/Ie IMIPHU3HAKOB,
CHCIIJICHHBIX C II0JIOM

N3menunBocTh. HenacnencrsenHas
W3MEHYHMBOCTH. JJabopaTopHas pabora Ne 6.
N3yuenne moauduKkanmoHHON
M3MEHYUBOCTH, IOCTPOCHHE BapHALIMOHHOTO
psAlla ¥ BapualMOHHOW KpUBOW»
HacnenctBeHHas ”3MEHYHBOCTb.
JlaboparopHas pabota Ne 7. «AHanu3
MyTalui y 1po30(huisl Ha TOTOBBIX
MUKpOTIpenaparax»

I'eneruka yenoBeka

Peseprubiit ypok. O600111€HHE TIO TEME
((HaCJ'IeI[CTBeHHOCTI) 1 NBMCHYUBOCTH
OpPTaHU3MOBY

Cenexnus Kak HayKka U mporiecc. MeTosl 1

JIOCTH>KEHUS CEJIEKIIUN PACTEHUHN U
JKUBOTHBIX

buorexnonorus xak OTpaciib MIPOU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

33

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d7
8

bu6mmorexa [IOK
https://m.edsoo.ru/863e921
4
https://m.edsoo.ru/863e921
4

bu6mmoreka [JOK
https://m.edso00.ru/863e933
6




11 KJIACC

Ne i/

Tema ypoxka

DBOJIOIUS U METO/BI €€ U3yUSHHS

HcTopus pa3BuTHS npeAcTaBIeHUl 00
HBOJIIOLIUU

MukposBoitonus

[Momynsanus Kak IeMeHTapHast eIHUIA
BHJ1a U HBoIOIMU. JlaboparopHas padota Ne
1 «CpaBHEHME BUIOB 11O
MOP(OJIOTHUECKOMY KPUTEPUIO»

JIBuoKy1iue cuisl (351eMeHTapHble (PaKTOphI)
IBOJIIOLUH

EctectBenHbIil 0TOOD 1 ero (GopMbl

Pe3ynbTaThl 3BOTIOLNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
BHU1000pa3zoBanue. JlabopaTtopHas padora No
2 «Onucanne MpUcIocoOJIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEILHOTO
XapakTepa»

HamnpaBieHus 1 myTH MaKpO3BOJIIOIHH.
HeobpaTtumocTs 3BOIIONNN

KoauuecTBO 4acoB

Bcero

KoHTpoJibHBI
e padoThbl

IIpakTHyeckn
e padoThbI

0.5

0.5

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e
bu6mmoreka [IOK
https://m.edso0.ru/863e957
0

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edso00.ru/863e99c6

bu6nmoreka [JOK
https://m.edsoo.ru/863e9da4

bubmuorexa [JOK
https://m.edsoo.ru/863e9ed0

bu6mmorexa [IOK
https://m.edsoo.ru/863e9fde

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle




10

11

12

13

14

15

16

17

18

19

20

Ucrtopus xxu3nu Ha 3emiie 1 METObI €€
U3y4YeHUs

I'nnoTe3sl IIPOUCXOKACHHUA )KNU3HU HA 3emie

PazButue xu3Hu Ha 3eMJie 110 3paM U
nepuoIam

OCHOBHBIE 3Tarbl IBOIOIUNA PACTUTEIHHOTO
U )KMBOTHOTr0 Mupa. [Ipaktuyeckas padora
Ne 1 «M3yueHne ucKomaeMbIX OCTaTKOB
PacTEHUH U )KUBOTHBIX B KOJUICKITUSX)

CoBpeMeHHas CHCTeMa OPTraHUYEeCKOTr0 MUpa
DBOJIOIKUS YeTIOBEKa (aHTPOIIOTEHE3)

JIBrkynue cuibl ((hakTophl) aHTPOIIOTEHE3a

OcHOBHBIC CTaauHu 5BOJJIIOIHMH YCIIOBCKA

UYenoseueckue pacsl U IPUPOJHBIE
aJlanTalyy 4eI0BeKa

DKoJIorus Kak Hayka

Cpenbl 0OUTaHHS U KOJIOTHUIECKHE
(baxTopsl

Aobuotudeckue (aktopsl. JlaboparopHas
pabota Ne 3. «Mopdonornueckue
0COOEHHOCTH PacTEHHI U3 pa3HbIX MECT
obutanusy. JlabopatopHas padora Ne 4.
«BnusiHME cBeTa Ha POCT U Pa3BUTHE
YEepPEHKOB KOJIeyca»

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

bubmuoreka [JOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48e
bu6mmorexa [IOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [JOK
https://m.edsoo.ru/863ead44

bu6nmoreka [JOK
https://m.edsoo.ru/863eaea?2

bu6mmorexa [IOK
https://m.edsoo.ru/863eafec

bu6mmorexa [IOK
https://m.edsoo.ru/863eb10e




21

22

23

24

25

26
27

28

29

30

31

32

buotnueckue pakTopsl

DKOJIOTHYECKHUE XapaKTEPUCTHUKU

nonyssuun. [Ipakruueckas padota Ne 2
«IToacuéTr MIOTHOCTU MOMYISALUN Pa3HBIX

BHUJIOB PACTEHUI

Coo01iecTBa OpraHM3MoOB — OHOIEHO3

DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIE [T0KA3aTEN PKOCUCTEMEL.
Okonorudeckue nupamusl. CBOMCTBA
skocucteM. Cykueccus

HpI/IpOI[HLIe 9KOCHCTCMbI
AHTpOHOl"eHHI)Ie OKOCHUCTEMbI

buocdepa — rmobanpHas sxocucTeMa
3emun

3aKOHOMEPHOCTH CYILIECTBOBAHMS
6uochepsl

YenoseuecTBO B Onocdepe 3emiaun

CocyiecTBoBaHM€E NPUPOABI U
4eJI0BEYECTBA

PesepBHbIil ypok. O6001IEHIE TEMBI

«COO6HI€CTB3 " 5KOJOTHYCCKUE CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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bu6mmoreka [IOK
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8

bubmunorexa [JOK
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bubmuorexa [JOK
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bubmuorexa [JOK
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bu6mmorexa [IOK
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bu6mmorexa [IOK
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bu6mmorexa [IOK
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

ChopMUpOBaHHOCTh 3HAHUI O MECT€ M POJM OHOJIOTUH B CUCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HAYK, B (POPMHUPOBAHUN COBPEMEHHOM
GCTGCTBGHHO-HaquOﬁ KapTUHBI MHpa U HAYYHOI'O MHUPOBO33PCHUMA; O
BKJIAJIE POCCHUCKHX M 3apyOekHBIX YYEHBIX-OHMOJIOTOB B Pa3BHUTHE
Oouosiornu; (HYHKIMOHAILHOW TPAMOTHOCTH 4YeJIOBEKAa IS PEUICHHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJep)KaHUE OHOJOTHYECKHX TEPMHHOB U
MOHATHIA: KU3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OOMEH BEUIECTB U
MpEBpAIICHUE DSHEPTUH), TOMEOoCTa3 (CaMOperyJsiius), ypOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOW3BeICHUE (PEHpPOAYKIIN),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

YMenue uznaraTb OUONOrHYECKUEe TEOPHH (KJIETOYHAs, XPOMOCOMHAs,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.1. BaBunosa) u
ydeHHst (0 IEHTpaXx MHOTO0O00pasus W MPOHCXOXKIACHUS KYIbTYypPHBIX
pactenuii H.M. BaBuiosa), onpenensats rpaHuiibl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMM HAay4YHOrOo TIO3HaHUS B OHMOJIOTHH
(HabnrofieHre W OMMCAaHWE JKUBBIX CHCTEM, IMPOIIECCOB U SBICHUM;
OpraHM3alsi W TpOBEJACHHE OWOJIOTMYECKOTO  AIKCIEPUMEHTA,
BBIIBMKEHHE  THUIIOTE3DI; BBISIBIICHUE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETUYMHAMHU, OOBSICHEHUE MOTYYEHHBIX PE3yIbTaToOB,
WCIIONb30BAHHBIX HAYYHBIX MOHATHI, TEOpPUM W 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIAENATH CYIIECTBEHHbIC TMPHU3HAKA BUPYCOB, KIIETOK
IIpOKapuoOT HW JYKApHOT, OOHOKJICTOYHBIX W  MHOI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENIECTB |
MpeBpalIeHUs] DHEPruu B KIeTKe, (OTOCHHTE3a, IIACTHUYECKOTO U
JHEpreTHdeckoro  oOMeHa, XEeMOCHHTe3a, MHTO03a,  Meio3a,
OIJIOAOTBOPCHUA, Pa3MHOXKCHU, UHIUBHUIYAJIbHOI'O Pa3sBUTHA

opranusma (OHTOT'€He3)
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11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

YMeHue TpUMEHSATh  [OJIyYeHHbIE 3HAHHS UL OOBSCHEHHSA
OMOJIOTUYECKUX MPOIECCOB U SBICHUMU, Ui MPUHATUS MPAKTHUYECKUX
pelleHHi B TOBCETHEBHOM )KU3HU B LIENAX oOecredeHus: 6e3011acCHOCTH
CBOET'0 3/I0POBbS U 3/J0POBbsl OKPYKAIOIIMX JIFOJIEH, COOII0IEHHUS] HOPM
IPAMOTHOI'O IOBEACHUS B OKPYKAIOLIEH IPUPOIHOU Cpelie; TOHMMaHue
HEOO0XOAMMOCTH UCIIOIBb30BAaHMS TIOCTUKEHUN COBPEMEHHOW OMOJIOTHH

1 OMOTEXHOJIOT I AJI palliOHAJIBHOT'O IIPUPOAO0IIOJIb30BAHUA

YMmenue peuiath 3JICMCHTAPHBIC I'CHCTHYCCKUC 3aJa4d Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKp€IIMBAaHUE, CHCIINICHHOC HACICAOBAHHE, COCTABJIATH
CXEMbI MOHOFI/I6pI/II[HOFO CKpPCIIUBAHUA JUIA npeaACKa3aHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJNHATH JIaDOpaTOpHbIE M IMPAKTUYECKUE pabOThl,
coOmogate mpaBwia Tpu pabore ¢ y4eOHBIM H J1AOOPATOPHBIM

o0opynoBaHuEM

YMeHue KpUTHUECKH OLEHUBAaTh U HMHTEPIPETHPOBATh MHPOPMAIUIO
OHMOJIOTMYECKOT0 COJEP)KAHUS, BKIIOYAIOIIYIO [ICEBIOHAYYHbBIE 3HAHUS
13 pa3anuHbix UcTouHUKOB (CMU, HayyHO-TIOMYIsIpHBIE MaTEpUabl);
STHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCJIEIOBAaHUNM B OHOJIOTHH,

MCAUIIUHE, OMOTEXHOJIOTUU

YMeHne co3naBaTh COOCTBEHHBIC ITMCHMEHHBIC M YCTHBIE COOOIICHMS,
000011251 6MOJIOrHYEcKy0 UH(POPMALIMIO U3 HECKOJIBKHX MCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar OnoJIOrun

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CpopMHUpOBAaHHOCTh 3HAHUM O MECT€ M POJIM OHOJIOTMH B CHCTEME
Hay4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyUYHON KapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCUUCKHX M 3apyOeXHBIX YYEHBIX-OHMOIIOTOB B pa3BUTHE
ouosornu; (HYHKIIMOHATILHOW TPAaMOTHOCTH YEJIOBEKA ISl PEIICHHS
KU3HEHHBIX 3a]1a4

YMeHHe pacKphIBaTh COJEpKAHUE OHOJIOTHYECKUX TEPMHUHOB U
TOHATHI: BUJ, TOMYJSIIHS, TeHO(DOHA, IBOJIONKS, IBHKYIIUE CHIIBI

(paxtopsr) IBOJIIOLINH, MPUCTIOCOOTIEHHOCTh OpPraHHU3MOB,



BPIIIOOGpaSOBaHI/Ie, OKOJOTHYCCKHUE q)aKTopBI, OKOCHCTEMA,
npoaAyHCHTBI, KOHCYMCHTHBI, pCAYLCHTBI, HCIIH ITUTAHUSA, SKOJIOTHYCCKAA

nupamujia, OuoreoneHos, onocdepa

YMeHue uznaraTh OMOJIOTHYECKHE TeOpUH (IBOIIONHMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYecKass  TEOpus  SBOJIIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTH (3apojslmieBoro cxonacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpasieHui u nmyrei sBosmonuu A.H. CeBepuoBa, yueHus o
omochepe B.M.  Bepuaackoro), omnpemensTb  TPaHUIBI  HX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

VYMmenune BJIaACTh METOAAMM HAy4YHOI'0 IIO3HAaHHUA B ouooruu
(Ha6J’IIO,I[eHI/Ie U OIIMCAHUEC KHUBBIX CHCTCM, IIPOLECCOB U HBHCHHﬁ;
opranu3anusa u IMPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBUKCHUC TUIIOTE3BI, BBISABJICHUC 3aBHUCHUMOCTH MCKOY
HCCICAYCMBbIMHU BCIIMUNHAMU, 00BsACHEHHE INOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBbIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHC

ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.IH)TaTOB)

YMeHue BbIACTATH CYLIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTHUECKUX
OOBEKTOB:  BMJIOB, MOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB,
penyLeHTOB, OMOTEOIEHO30B U JKOCHCTEM; OCOOEHHOCTH MPOIIECCOB
HacJleICTBEHHON M3MEHYUBOCTH, €CTECTBEHHOTO orbopa,
BUJ000pa30BaHusl, MNPUCHOCOOJICHHOCTH  OPraHU3MOB, JIeHCTBUSA
9KOJIOTMYECKUX (PaKTOPOB Ha OPraHU3MBbl, IEPEHOCA BELIECTB U MOTOKA
SHEPrUU B HKOCHCTEMAaxX, aHTPONOTE€HHBIX M3MEHEHUH B 3KOCHUCTEMax
CBOEH MECTHOCTH, KpYTOBOpPOTA BELIECTB M OMOT€OXMMUYECKHUX LIUKIIOB
B Ouocgepe

YMeHue OpUMEHATh [OJIyuYeHHble 3HaHMA JUId  OOBSCHEHHUS
OMOJIOTMYECKHUX TMPOLIECCOB U SIBICHUM, JUISI MPUHITHUS MPAKTHUECKUX
pelIeHnii B MOBCEAHEBHOM KHU3HU B LESIX oOecredeHust 0e30MacHOCTH
CBOETO 3/I0POBbS U 37I0POBbsl OKPYKAIOIINX JIFOJeH, COOIIOIEHHSI HOPM
IPaMOTHOTI'O TIOBEJIEHUS B OKPYXKaIOUIeW MPUPOJHON cpesie; NOHUMaHue
HEOOXOMMOCTH UCIIOJIb30BAHUS TOCTHXKEHUI COBPEMEHHOM OMOJIOTHN
JUISL palliOHaIbHOTO MPUPOIOTIOIB30BAHUS

YMeHue pemaTth 3J€MEHTapHble OMOJOTHYECKHE 33Jaud, COCTaBISATh
CXEMBI MIepeHOCca BEUIECTB U SHEPTUHU B IKOCHCTEMaX (LMY MUTAHUS)
YMeHue BBINOJNHATH JIaOOpaTOpHblE U MpaKTUYECKHEe paboThl,

coOmogaTh mnpaBwia Npu pabore ¢ yY4eOHBIM M JIAOOPATOPHBIM

o0opynoBaHuEM
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YMeHue KPUTHYECKH OIEHUBATh W WHTEPIPETHPOBATh MHGPOPMAIUIO
OMOJIOTUYECKOTO COJIEePKaHMsI, BKIIOYAIOLIYIO ICEBIOHAYYHbIC 3HAHUS
u3 pa3anuHbix UcTouHUKOB (CMU, HayyHO-TIOMYIsIpHBIE MaTEpUaIbl);
paccMarpuBaTh rio0aabHbIC 9KOJIOTUYECKHE po0IeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOLICHHUIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

YMeHue co3znaBaTh COOCTBEHHBIC MCbMEHHBIC M YCTHBIE COOOILCHMUS,
000011251 OMOTOTHYECKYI0 UH(DOPMALIUIO W3 HECKOJIBKHX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouonoruu



MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

2.1

2.2

3.1

3.2

3.3

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa

buonorus — mayka o >xuBod mnpupone. Ponp Ouonorun B (opMupoBaHUH

COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CHcTeMa OMOJOTHIECKIX HAYK

Mertoabl MO3HaHMS KUBOM NpUPOAbI (HAOIIOAECHUE, SKCIEPUMEHT, OIUCAHUE,
U3MEpeHHe, KiaccuuKanus, MOJCIUPOBAHUE, CTaTHCTHYECKass 00paboTka

JTAHHBIX )
JKuBbie cucTeMbI M X OpraHu3aius

JXKuseie cucremsl (OHOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonornu. CBoHCTBa

OMOCHCTEM M UX pazHooOpas3ue

YpoBHU OpraHuzauuMu OMOCHCTEM: MOJIEKYJISIPHO-TEHETUYECKHH, KJIETOYHBIH,

OpraHU3MEHHBIN, MOMYISINOHHO-BUIOBON, SIKOCUCTEMHBIN, OrochepHbIi
XUMUYECKHUI COCTaB M CTPOCHUE KIETKU

XUMHYECKHUM COCTaB KIETKHM. XHUMHUYECKHE DICMEHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJIbHBIC BCHICCTBA. cDyHKI_[I/II/I BOABI H

MHHCPAJIBbHBIX BEIIECCTB B KJICTKC. Ho;mepmaHHe OCMOTHYECKOI0 Oananca

benku. CoctaB u crpoeHue OenkoB. AMHUHOKUCIOTBI — MOHOMEpHI OEIKOB.
He3amenuMmeble 1 3aMEHHMBIE AaMUHOKHCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y pOBHH
CTPYKTYpbl O€lKOBOM MOJeKyjbl (IepBUYHAs, BTOPUYHAs, TpPETHYHAs W
YeTBEpPTUYHASA CTPYKTypa). XHMHUYECKHE CBOHCTBa OesKoB. buoioruueckue
(GyHKIIMHN OEIKOB.

®epMeHTHl — Ouosornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
LHeHTp, cyOctpatHas crneunpuyHoctb. Kodepmentsl. Butamuubl. Otiauuus

(l)epMeHTOB OT HCOPraHNYCCKUX KATaJIN3aTOPOB

YrneBoabl: MOHOCaxapuabl (TIIOK03a, pu0o3a U JIe30KCHPU003a), AUCAXAPUIBI
(caxaposa, makTo3a) W TONUCaxapuabl (Kpaxmai, TJIHUKOTEH, IeJII0I03a).
buonornueckue GyHKIIMN yTIEBOIOB.

Jlunuaer:  Tpurmuuepuasl,  crepounsl,  dochomunuasl.  ['mapoduiasHO-
ruapodoOHbie CcBoiicTBa. buonornueckue ¢yHKimu naunuaoB. CpaBHEHHE

YriieBO40B, OCIIKOB M JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU



3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

Hyxneunossie kucnotel: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX
kuciaot. Ctpoenne u pynkun JJHK. Crpoenue u pynkunn PHK. AT®: ctpoenue
1 QyHKIMH

[Murosorus — Hayka o kietke. Kinerounas reopus. MeTonsl n3yd4eHus KIETOK

Krnerka xak nenoctHas kuBas cuctema. OO0Iiue mpU3HAKU KJIETOK: 3aMKHYTas
HapykHass MemOpana, mojekynsl JIHK kak renermyeckuii ammapar, cucreMma

chHTEe3a OelKa

Tunsl kIeTok: 3yKapruoTHdeckas u npokapuotuueckas. OcoOEHHOCTU CTPOSHUS
MPOKApUOTHYECKON  KieTkn. Kierounas crenka Oakrepuii. CTpocHme
YKapUOTHUECKOM KJIeTKU. OCHOBHBIE OTJIMUUS PACTUTEIBHOM, >KUBOTHOU H

rpUOHON KIIETKH

[IoBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIMKC, HX
¢bynkuu. [1nazmatudeckas memOpana, e€ cBoiicTBa U Qpynkuuu. Llutornasma u
e€ opranouabl. OqHOMEMOpaHHbIE OPTaHOMIbI KJIETKHU: SHAOIIa3MaTHUeCKast CETh
(BIIC), anmapar ['ompmxu, au3zocoMsbl. [loayaBTOHOMHBIE OpraHOUIBI KIIETKU:
MUTOXOHJIpUH, IiacTuabl. [IponcxoxkaeHrne MUTOXOHAPUM M TacTuA. Bumsl
mwiactug. HemeMOpaHHbIe OpraHoubl KJIETKH: PHOOCOMBI, KIETOYHBIA LIEHTD,

PECHUYKH, KTYTUKH. CDYHKLII/II/I OpraHoOn 0B KJIICTKH. Bximrouenus

Snpo — perynaropHblii ueHTp kieTku. CTtpoeHue siapa: siaepHas 000104YKa,

KapHoIlIa3Ma, XpPOMATHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEIECTB B KIIETKE
KusneneaTenbHOCTh KIETKU

OOmeH BellecTB, WIM METa0OIu3M. ACCUMWIANMS (TUIaCTUUECKU OOMEH) u
JTUCCUMUIISIINSA (PHEPTeTHUECKU OOMEH) — JBE CTOPOHBI €AMHOTO IIpoliecca
MeTabonu3ma. Tumbel oOMeHa BelecTB: aBTOTPOGHBINA U rerepoTpodHsiit. Poinb

(l)epMeHTOB B OOMEHE BCIICCTB U MPECBPALICHUN SHCPTIHUU B KIICTKE

®dorocuntes. CBetoBas U TeMHOBas (a3wl poTocuHTe3a. Peakiuu gorocunresa.
OddexTuBHOCTH (PoTOCHMHTE3a. 3HAUeHUE (POTOCHMHTE3a JJIA KM3HU Ha 3eMmIle.
Brnusiaue ycnoBuit cpeapl Ha (POTOCMHTE3 W CIMOCOOBI TIOBBIIIEHUS €TO
MPOJIYKTUBHOCTHU Y KYIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTe3a JUIs

JKU3HU Ha 3eMiie

OHepreTudyeckuii oOMeH B KieTke. PaciieniieHue BelIeCTB, BBIJICICHUE U
aKKyMYyJIMDOBAaHHME OHHEPrMM B KIETKE. OTalbl JHEPreTUYecKoro OOMEHa.
I'mnkomus. bpoxenue u ero Buabl. KHCIOpOIHOE OKHMCIEHHE, WM KIETOYHOE

abIxaHue. DPQPEeKTUBHOCTh YHEPreTUIECKOT0 0OMeHa



4.4

4.5

5.1

5.2

5.3

5.4

5.5

Peakiiun marpuuHoro cunresa. I'enerndeckas unpopmanus u JJHK. Peanuzanus
TeHEeTHYECKOM MH(pOpMaLuu B KJIEeTKe. ['eHeTWdeckuid KO M €ro CBOMCTBa.
Tpanckpuniuss — matpuunbii cuHTe3 PHK. Tpancnsuus — OmocuHTe3 Oenka.

KoaupoBanue amunokuciaot. Pons pubocom B OuocunTese Oenka

Hexnerounsie ¢opmbl xku3Hu — BHpychl. Mcropus otkpeitus BupycoB (JI.H.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U IKUZHEIESATEIBHOCTH BHUPYCOB.
bakrepuodaru. bomesHu pacreHui, >XKUBOTHBIX U YEIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3Oynurens CIINa.

[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHUIA
Pa3zmHOXeHMe U HHAUBUAYAIBHOE PA3BUTHE OPraHU3MOB

Kierounslii 1uKII, WIM >KU3HCHHBIA IWMKI KIeTkH. HWHTepdaza u MHTO3.
[Ipoueccrl, mportekaromue B uHTepdasze. Permmkanus — peakuus MaTpUUYHOTO
cuareza JIHK. Crpoenme xpomocoM. XpOMOCOMHBI Habop — KapHOTHIL
JuniouHeli W TalUIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMAaTHIBI.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS UM HMHAUBUAYAIBHOTO PpPa3BUTHUSA
OpraHU3MOB.

Henenne wimetkn — wmuto3. Craaum muto3a. [lporeccel, mpoucxossuue Ha

Pa3HBIX CTAAUAX MUTO3A. buonormyeckuii CMBICII MUTO3a

@opMbl pa3MHOXKEHHSI OpPraHHU3MOB: Oecrioyioe U moJsioBoe. Buabl Gecnonoro
pPa3MHOKEHHMS: JEJICHUE HaJBOE, II0YKOBAaHWE OJHO- W MHOTOKIICTOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHUe. VICKycCTBEeHHOE KJIOHMPOBaHHE

OpraHnu3MoB, €ro 3HAYCHUEC JIA CCIICKIINHN

[TonoBoe pa3MHOKEHHUE, €T0 OTJIIMYHUS OT OECTIOIOTO.
Metios. Cramuu wMeiio3za. Ilporiecchl, TmpouMCXOAsIIMe Ha CTagusx Menosa.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buosormyeckuii cMbIica U

3HaYeHNe MeNo3a

["ameTorenes — mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Yy >KUBOTHBIX. [los0BBIE
JKeJe3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHME U Pa3BUTHE MOJIOBBIX KJIETOK —
raMmer (CepMaro3ouj, sUleKIeTka) — crepmaToreHe3 u ooree3. OCOOEHHOCTH

CTPOEHUS SHMLEKIETOK U criepMaro3onnoB. Omnonorsopenue. [laprenorenes

WnnuBuayanbHoe  pa3BuTue  (OHTOTeHE3).  OMOpHUOHAIbHOE  Pa3BUTHE
(ambpuorenes). JTarbl YMOPUOHATLHOTO PA3BUTHS y TO3BOHOYHBIX YKUBOTHBIX:
npoOseHue, racTpyisuus, opraHorenes. IloctamOpuonansHOe pazButue. THIbI
NOCTAMOPHOHAIBHOTO PAa3BUTHA: MpsMOe, HenmpsMoe (JIMYMHOYHOe). BnusHue
Cpenbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpOIICTBA.

Poct u pa3zButHe pacreHuii. OHTOTe€HE3 IIBETKOBOTO PacTEHUs: CTPOSHHE CEMEHH,

CTaluUu pa3BUTUSA



6.1

6.2

6.3

6.4

6.5

6.6

HaCHeHCTBGHHOCTL U USMCHYUBOCTL OPTaHHU3MOB

IIpeamer u 3anaun reHeTuku. Mcropus passutus reHeTuky. Briaa pocCHMCKUX U
3apyOeXHbIX  y4€HBIX B  Ppa3BUTHE TE€HETUKU. MeTonbl  I'€HETUKU
(rudpu10I0rnYecKui, LUTOr€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHOBHBIE TEHETUYECKUE TOHATUA. ['eHeTnYecKass CUMBOJIMKA, UCIOJIb3yeMasi B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HAacCJIeI0BaHUs TPU3HAKOB, ycTaHOBJIeHHbIE ['. Menaenem.
MoHoruOpuIHOe CKpelMBaHWe. 3aKOH €IMHOOOpa3usi TUOPUIOB TMEPBOTO
nokoneHus. [IpaBwiio JOMUHUpOBaHUSA. 3aKOH pACLICIJICHUS MPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurubpuHoe CKpeuMBaHue. 3aKOH HE3aBUCUMOTO HACIEJOBAaHUS MPU3HAKOB.
[utoreHeTn4ecKkue OCHOBBI JTUTHOPUIHOTO CKpEIIMBaHUS. AHAIU3UPYIOIIEEe
ckpeuuBanue.  Mcmnonp3oBaHME — aHANM3UPYIOIIETO  CKPEUIMBAaHUS 1S

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CueruieHHOe HacieqoBaHue mnpusHakoB. PaGora T. MopraHa 1o CIEIJICHHOMY
HACJIC/IOBAaHUIO TEHOB. HapyrieHue cCreIieHHss TE€HOB B pe3yJbTaTe
KPOCCHHTOBEpa. XpOMOCOMHAsI TCOPHSI HACIEACTBCHHOCTH. | €HETHYECKIE KapThI.
I'enetnka moma. XpOMOCOMHOE OIpEAeiCHHE Mojla. AYTOCOMBI U TOJIOBBIC
XpOMOCOMBI. ['OMOraMeTHbIe W TeTeporaMeTHble opraHu3mbl. HacienoBanue

IIPU3HAKOB, COCIINICHHLIX C I10JIOM

HUsmenunBocTh. Buabl M3MEHYMBOCTH: HEHACHCIACTBEHHAs W HAaCJCIACTBEHHAs.
Ponep cpenpl B HEHAclEICTBEHHOW  W3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAN(DUKAITMOHHOW W3MEHUYMBOCTU. BapwairmoHHBIA psii ¥ BapuUallMOHHAS
kpuBasi. Hopma peakuuu npusHaka. KoinuecTBeHHbIE M KAUECTBEHHBIE MPU3HAKU

" UX HOpMa p€aKlnu. CsoiicTBa MOHH(I)HK&HHOHHOﬁ HU3MCHYHNBOCTHU

HacnencTBennasi, WiM TEHOTHIHYECKas, W3MEHYMBOCTb. KomMOMHATHBHAS
W3MEHYUBOCTh. Mel0o3 U TONOBOM TMPOILECC — OCHOBAa KOMOWHATUBHOM
W3MEHYMBOCTH. MyTanoHHass W3MEHYUBOCTh. Kraccudukaius MyTauin:
TE€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NpUYMHBI MyTaluil. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIeICTBEHHOW n3mMeHunBocT H.U.

Basuiiosa

I'enernka uenoBexka. Kapuorun uenoBeka. (OCHOBHBIE METOABl TE€HETUKH
YeJoBeKa: TeHEAIOTHUCCKUH, OJIM3HELIOBEIN, IIUTOTCHETUYCCKUH,
OMOXMMHYECKUN, MOJEKyIspHO-TeHeTndeckuil. CoBpeMEeHHOe OmpeeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM UHUCIE C
nomotnpto [I[P-ananuza. HacnencTBeHHble 3a00ieBaHUS YeIOBEKA: TE€HHbIE
00s1e3HU, 00JIE3HHU C HACJEICTBEHHOH MPEeApacroIoKeHHOCThIO, XPOMOCOMHbBIE

6one3nu. ComaTuueckue W TeHepaTUBHble MyTauuu. [IpuUHIMIIBI 370pOBOTO
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7.2
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o0pa3a JKU3HU, AMATHOCTHKH, MPO(UIAKTUKH U JICUEHUS TeHETUYECKUX OO0JIe3HEH.
Menuko-reHeTH4eckoe KOHCYJIbTUPOBaHUE. 3HaYEHNUE METUIIUHCKON TeHETHKH B

IpEeaAOTBPAIICHNUH U JICHCHUU I'CHETHUYCCKUX 3a00J1€BaHNH YeI0BEKa
CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenexuus Kak HayKa ¥ IpoIecc. 3apOoxkKIeHUE CEIeKIIUU U JOMECTHUKAIIUS. Y YeHHe
H.W. BaBumoBa 0 ueHTpax MPOUCXOXKACHUS M MHOroo0Opas3usi KyJIbTYPHBIX
pacteHuid. LleHTpbl NPOUCXOXKIEHUs JOMAIIHUX >KUBOTHBIX. CopT, mopoja,

mTaMM

CoBpeMeHHBIE METOJbl CeNeKUMU. MacCcoBbIi M HHIUBUAYAIbHBIA OTOOPHI B
CEJIEKIIMM DPACTEHUM M KUBOTHBIX. OLeHKa 3KcTepbepa. biamszkoponcTBeHHOE
ckpeuiuBaHue — HMHOpuAMHr. Yucras ymHus. CKpeluMBaHUE YHUCTBIX JIMHUH.
I'erepo3uc, win rubpuanas cuina. HepoacTBeHHoe ckpelyBaHue — ayTOpHIMHI.
Otnanénnas rubpunmzauus U e€ ycnexu. VICKyCCTBEHHBbI MyTareHe3 u
MIOJIyYEHUE TOJUILIONAOB. JIOCTHIKEHMS CEJIEKIUU DPACTEHWM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl
co3nanus pexkomOuHanTHoM JIHK u Tpancrenusix opranusmoB. Kierounas
nHxeHepus. Kinerounsle KyabTypbl. MUKPOKIIOHAJIbHOE Pa3MHOKEHNE PACTEHUH.
KionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkojoruueckue U dthyeckue  npobimembl. ['MO  —  reHetuyecku

MOHH(bHHHpOBaHHBIC OpraHu3Mbl

11 KUIACC

Kon

11

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

DBOIOIMOHHAsT OMOJIOTHS

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerensctBa  3Bomouuu.  [laneoHTosmorn4yeckue:  MOCIENOBATEIBHOCTD
MOSIBJICHUSI BHUJIOB B TMAJCOHTOJOTUYECKOW JIETOMHUCH, MepexoiHble (HOPMBI.
buoreorpagudeckue: cxoacTBO U paziauuue GayH u Gyop MaTepuKkoB U OCTPOBOB.
DOMOpHOOrHYecKue: CXOACTBA MW pa3auuus 5SMOPHOHOB pa3HbIX BHUJOB
MO3BOHOYHBIX. CpaBHUTETHbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pyIUMEHTapHbIe OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKUX MyTeH y Bcex

OpraHu3MoOB
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13

14

1.5

2.1

2.2

2.3

2.4

OpomonnonHas teopust Y. lapsuna. [Ipennochiky BO3HUKHOBEHUS JapBUHU3MA.
JIBIDKYIIME CHITBI 3BOJIIOIIMY BUAOB 10 J[apBUHY (M30BITOUHOE Pa3MHOXKEHHUE TTPU
OTPAaHUYEHHOCTU PECYpCOB, HEONpeNen€HHas H3MEHUYUBOCTh, Oopnba 3a

CYILIECTBOBAHUE, €CTECTBEHHBIN 0TOOP)

Cunrernueckast teopust 3Bomtoruuu (CTD) M OCHOBHBIE €€ IOJIOKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIOUN

JIBmxymue cuibl ((hakTopbl) 3BOJIOLUK BHAOB B MpHpoAe. MyTallMOHHBIHA
nporecc ¥ KOMOMHATHBHAS HM3MEHYHMBOCTH. llOmymnsimMOHHBIE BOJHBI M ApEid
reHoB. M3omsaiusa u murpanus. EcTecTBeHHBI 0TOOpP — HaIpaBisStOmMuid GakTop
sBOIIOINH. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpraHU3MOB Kak pe3ynbTar dBoionuu. [Ipumepsr
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M HAHOAANTALINH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHoBHBIE (POPMBI BUI00OPA30BAHUSA:

reorpaduueckoe, 3KOJIOrH4ecKoe

MaxkposBomtorusi.  PopMbl  3BOJIOLMHU:  QUIIETHYECKas,  JUBEpreHTHas,

KOHBEpIeHTHas, napaienbHas. HeoOpatumocTs 3BomOLUN
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHbBlE€ IIPEACTABICHUS O 3apOXKIACHUM KW3HU. HaydHble THUIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M MaHCHEpMus. XUMHYECKas
ABOJIIOLMS.  DKCIIEPUMEHTAIBHOE MOATBEP)KJIEHUE XUMHUYECKOW 3BOJIIOLUH.
HauanbHble stanbel 6uosnorndeckoil sBomoruu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JXUBBIX OPraHu3MOB

Pa3Butne xu3Hu Ha 3emuie mo spam U nepuogam. Kartapxeil. Apxelckas u
npotepo3oiickast apbl. [lameoszoiickas spa u e€ nepuoisl: KeMOpHHCKHUH,
OPJIOBUKCKHW, CUJIYPUMCKHH, J€BOHCKHI, KAaMEHHOYTOJIbHBIM, MEPMCKHUM.
Me3so30lickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaitno3oiickas 3pa 1 €€ nepuo/Ibl: aJeOreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBII.
XapakTepucTUKa KJIMMara W TeO0JOrM4ecKux mpoueccoB. OCHOBHBIE ITalbl
9BOJIIOLIMM PACTUTENIBHOTO U JKUBOTHOIO MHpa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBIIeHUE, paclBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB
Cucrema oOpraHM4eckoro MHupa Kak OTpakeHHe »HBOMOLHUU. (OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

OBOJIIOLIMS YEIOBEKA. AHTPONOJIOTHs Kak Hayka. Pa3BuTme mpeacraBieHHl O

MPOUCXOKIACHUN YCIOBCKA. MeTtoapl HU3YUYCHUS aHTPOIIOICHE3a. CXOI{CTBa )51

pasiinydus 4€JI0BEKA U ) KUBOTHBIX. CucremMaTH4eCKOe IOJ0KEHHE YSTIOBEKa.
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3.1

3.2

3.3

3.4

3.5

4.1

4.2

JBrxymue cwibl (pakTopsl) aHTporioreHeza. HacmeacTBeHHass M”3MEHUYUBOCTD U
ecTeCTBEHHbII 0TOOp. OOIIecTBEHHBIH 00pa3 KU3HHM, W3TOTOBICHHE OPYIHi

TpyJa, MBIIIIJICHUE, PeUb

OcHOBHBIE CTaAMM M BETBHU 3BOJIOLUHU 4YEJIOBEKA: aBCTpAJONUTEKH, UenoBek
ymenslid, YenoBexk npsamoxonaumui, YenoBek HeanaepranbCkuil, Yenosek
pa3yMHblii. Haxoaku HCKOMaeMbIX OCTAHKOB, BPEMs CYILECTBOBaHUS, 00J1aCTh

pacnpocTpaHeHus, 00bEM T'OJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIUE pachl: €BpoleouHas (eBpasuiickas),
HEerpo-aBCTPaJIONIHAs (9KBaTOpHANIbHAS), MOHTOJIOUAHAs (a3uarcko-
aMmepuKaHCKast). YepTsl IpUCIIOCOOIEHHOCTH NIPEACTABUTENIEH YETIOBEUECKUX Pac

K yCIIOBUSIM cyliecTBoBaHMs. EquHcTBO yenoBeueckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpyXKaromias cpeaa

DKoNoTrus Kak HayKa. 321,[[3.‘11/1 H pasaciibl 9KOJIOTHUH. MeToabl 3KOIOTMYECKUX
HCCIICIOBAHUM. OKOJIOTHYECKOE MHUPOBO33PCHUC. Cpe,[[bl obuTaHus OpPraHnu3MoOB:

BOAHAsA, HA3ECMHO-BO3AylIHAsA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

Okonorndyeckue  Qaxtopel.  Knaccupukamuss  HKOIOTHYECKHX  (HAaKTOPOB:
abuoTnueckne, OHMOTHYECKHE W aHTPOIOTreHHBIC. JleficTBME HKOIOTHYECKUX

(haKkTOpOB HA OPTAHU3MBI

AbuoTtnueckue (HaKTOphL: CBET, TEMIIEPaTypa, BIAXKHOCTb. DOTONMEPHOAU3M.
[Ipucnocobnenus OpraHM3sMOB K  JEMCTBUIO  a0MOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

buotnueckue daxkTopbl. Bumbl OMOTHYECKMX B3aMMOJICUCTBHI: KOHKYpPEHIIUS,
XMIIHUYECTBO, Mapa3suTU3M, MYTyallu3M, KOMMEHCAJIM3M (HaXxJeOHUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HAUYCHHE  OMOTHYECKHUX
B3aMMOJICHCTBUM IS CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX
OKOJIOTUYECKHE  XapaKTEpUCTUKH  nonynsuuu.  OCHOBHBIE — IOKa3aTesn
MOMYJISIIUKM: YUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IMPHUPOCT,
Murpanus. J[nHaMyuKa YUCIEHHOCTH MOMYJISILIMY U €€ peryssanus

CooOmiecTBa 1 HKOJIOTMYECKUE CHCTEMBbI

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpykTypel OuOIEHO3a: BHJOBas,
NPOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Buabl-nomunHantel. CBsi3M B
OHoIIeHO3€E

Okosnoruueckre cucteMbl (3kocucteMbl). [lonstue 00 »sKkocucreme u

6I/IOFCOLICH036. qJYHKLII/IOHaJILHBIC KOMITIOHCHTBI 3KOCHCTCMbI: MNPOAYLICHTEHI,



4.3

4.4

4.5

KOHCYMEHTBI, peIylleHThl. KpyroBopoT BEHIECTB M MOTOK YHEPTHH B IKOCHCTEME.
Tpoduueckue (nuIIeBble) YPOBHH SKOCHCTEMBI. lluieBple Ilemu W CETH.
OcCHOBHBIE TOKAa3aTeIM AKOCHCTEMBI: OHoMacca, MPOIYKIHUS. JKOJIOTHUECKHE
NUPaMUBL: TPOAYKIMH, YHCIECHHOCTH, OuomMacchl. CBoicTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAaMOpEryJsiiusl, pazsurue. Cykieccus

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOMHOIO WM
LIUPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOreHHbIE 9KOCHUCTEMBI. ATPO3KOCHCTEMBI. YpOosKoCcHCTEMBI.
buonorudeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak ¢akrtop ycroiunBocTH dKocucteM. CoxpaHeHHe

OMO0JIOTNYECKOT0 pa3HooOpa3us Ha 3emiie

Yuenune B.M. Bepnaackoro o Owmocdepe. I'paHuibl, coctaB W CTpPyKTypa
o6uoctepsl. XKuBoe BemectBo u ero ¢ynkuuu. OcoOeHHOCTH Omocdepbl Kak
ri100anbHOM 3KOcHcTeMbl. J[MHaMuyeckoe paBHOBecHEe M oOOpaTHas CBA3b B
o6uochepe. KpyroBopoTsl BemectB M OHOr€OXMMHYECKHE IMKIBI 3JIEMEHTOB

(yrmepopa, azora). 3oHaIbHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIITH

UYenosedecTBo B Omocdepe 3emu. AHTpONOreHHbIE M3MEHEHUs B Ouocdepe.
['moGaJibHbIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAJIBHOIO  YIPABJIEHUS MNPUPOJHBIMH pecypcamMu M HX

HCIIOJIBb30BaHUC. I[OCTI/I)KCHI/IH OMOJIOTHHU U OXpaHa IIpUupoOabl



YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buosorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o611ecTBo «31aTenbeTBo
«ITpocsenieHue»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., PyorioB A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxkimonepHoe o611ectBo «31aTenbeTBO

«ITpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

buosnorus : Oomas ouonorusg. 10—11 kmaccel : METOAUYECKOE TTOCOOHE K
yueOHuKy A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [Taceunuka
«buonorus. Ob6mas ouonorus. 10—11 kiaccel. bazoBsiii ypoens» / B. B.

ITaceunuk, I'. I'. I1IBerioB.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OOpa3zoBarenbHas onnaH-uIatdopma https://myschool.edu.ru/
O6pa3zoBarenbHas oHnatH-TIaTdhopma https://uchi.ru/

OmJtaitH KOHCTPYKTOP TECTOB, OIIPOCOB, KPOCCBOPIOB

https://onlinetestpad.com/



Omnnaiin-mkona http://interneturok.ru/

Odunmaneuerit moptan ['UA http://gia.edu.ru/ru/graduates classes/exam/
Odunuaneuerit nopran EI'D http://www.ege.edu.ru/ru/main/

Poccuiickas Onexrponnas Illkona https://resh.edu.ru/

[Hudporoit o6pazoBatenbHbIN pecypc 1 mkoa SAKmace
https://www.yaklass.ru/

DIEKTPOHHOE NMPUIIOKEHUE K razeTe «1 CeHTsIops»
http://bio.1september.ru/urok/

['ocynapctBennsiii lapBuHoBckuii Mmy3eit https://www.darwinmuseum.ru/
[TaneonTonornueckuit myseit PAH http://www.paleo.ru/museum/
AHaToMus 4yernoBeka - atiac http://www.anatomcom.ru/

DHIukIoneaus pacrenuit http://www.greeninfo.ru/

Mup xxuBoTHbIX http://www.theanimalworld.ru/
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