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IMNOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke TporpaMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIpENICTICHUS] TMOAX00B K (hOPMHUPOBAHUIO COJACPKAHUSA Yy4eOHOTO MpeaMera
«buonoruss» coctaBWwiIM: KoHIEeNTyalbHble Tnonoxkenus OIOC COO o
B3aUMOOOYCJIOBJIGHHOCTH  IIeJieH, COJIepXKaHus, pe3yabTaToB oOOy4YeHUus U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOILIUX LEIX U
NPUHIUINAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
oOmrero o6pazoBanus B Poccuiickoii deneparuu, a Takxe MoJIOKEHUs 0 crienuduke
Ouosnoruu, €€ 3HAYEHWHW B T[IO3HAHMM KUBOM MPUPOJALI W OOECreYeHUH
CYIIECTBOBAaHMS yejoBeYeckoro oodmecTBa. CoOrjlacHO Ha3BaHHBIM MOJIOKCHUSIM,
OMpeIeNICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo 6uooruu 1aéT MpeICTaBICHUE O MEIIX, 00 00IIeH cTpaTerun
o0y4eHus1, BOCIUTAHUS U PA3BUTHUS 00YUAIOIIKUXCS CPEACTBAMU YYEOHOTO MpeIMeTa
«buonorusy, onpenenser 00s13aTeNbLHOE MPEIMETHOE COJIEP)KAHKE, €TO CTPYKTYDPY,
pacrmpesneneHie Mo pasjeliaM U TeMaM, PEKOMEHAYEeMYI0 IOCeI0BaTeIbHOCTh
U3YUYCHHUSI YUEOHOr0 MaTeprasia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBS3€H, JIOTUKM O0Opa30BaTEIbHOTO TIPOIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yyJarommxcs.

B mporpamme 1o 61M0I0TuY TaKKe YIYUTHIBAIOTCS TPEOOBaHUS K TIIIaHUPYEMBIM
JUYHOCTHBIM, METanmpeJAMETHBIM U MPEIMETHBIM pe3yJibTaTaM oOOy4YeHUs B
dbopMupoBaHUT OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHLHOM
NEeSATENbHOCTH/YUEOHBIX JEHCTBUNM OOY4YaloIIMXCSd MO OCBOCHUIO COJCPKAHUS
OHMOJIOTUYECKOTO 00pPa30BAHMSL.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIN YPOBEHB) peaan3oBaH
OPUHIMI MPEEMCTBEHHOCTH B M3yYEHHHM OWOJOruu, Onarojgaps 4eMy B HeW
NpPOCMATPUBAETCSl HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmMupoBaHEM €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHUS, LEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, IPEICTABIEHUN O 3I0pOBOM
o0Opa3e XM3HU U OEpEKHBIM OTHOILIEHHWEM K OKpPY’Kalollleld MPUPOIHON cpere.
[TorToMy Hapsmy ¢ U3y4eHHEM OOIIEeONOIOTHYECKUX TEOPU, a TAKKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PaHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEICHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsI PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHuclie: TPOPUIAKTUKKA HACJIEJACTBEHHBIX 3a00JI€BaHUN YeIOoBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJILTUPOBAHMS, 000CHOBAHUS YKOJIOTHIECKH IIeJIeCO00Pa3HOTO
IIOBEJICHUS B OKPYXKAIOLIEH NPUPOJHON Cpelie, aHaIu3a BIMSHUS XO3SIMCTBEHHOU
NESTEILHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX SKOCHUCTEM.
YcuneHne BHHUMaHUS K MPUKIATHON HAMpPaBJICHHOCTH YYEOHOro IMpeaMera
«buonorus» TpoJIUKTOBAHO HEOOXOAUMOCTHIO 00€CTICUeHUS YCIIOBUM JIsI PEIICHUS



OJIHOM M3 aKTyaJbHBIX 33Jlay IIKOJBHOTO OMOJIOTMYECKOro 00pa3oBaHusl, KOTOpas
npeanonaraer GopMuUpoBaHHe y 0oOydaronIMXcsi CIOCOOHOCTU aJanTHPOBATHCS K
MU3MEHEHUSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHEro oOIero o0pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa obecreunBaeT (GopMuUpoBaHUE y OOyYArONIUXCS TPEICTABICHUN O
HAyYHOW KapTHUHE MHpa, paciiupsieT U 00oOIaeT 3HaHUA O KUBOU mpHpoie, e
OTIMYUTEIBHBIX TPHU3HAKAX — YPOBHEBOW OpraHU3alldd WU SBOJIOIUH, CO31aéT
yCIOBUSL  JJsi:  TIO3HAHHWSI  3aKOHOB  JKMBOM  Mpupoabl, (GOpMUPOBaHUS
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3zomacHoro oOpasza
KU3HU, IKOJIOTUIECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bounbioe 3HaueHnEe OMOJIOTHS UMEET TAKXKe JUIsl PEIICHHs] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  oOmero  o0pa3oBaHUs, COLUAIU3ALMH
oOyyvaroruxcsi. M3ydenue Ouonoruu oOecreunBaeT ycloBUs it (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX Y  HWH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYphl, CIOCOOCTBYET HMHTETpaldyd OMOJOTUYECKHX 3HAHHM C
MPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MpeaHA3HAYCHHH y4eOHOro IMpeamMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpPEACNICHUS TOJXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMsI, TMPEJCTABICHHOTO B MpPOTrpaMMe IO
OuoJIoruy.

Ot16op coxaepkanusi yuyeOHOro npenmera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C MO3UIHMHI KyJIbTypOCOOOpPAa3HOTO IMOAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OO0yYaromuecs: TOJDKHBI OCBOUTH 3HAHUA W YMEHHs, 3HAUUMBbIC IS
dbopMupoBaHus OOIIEH KyJIbTYpbl, ONPENECIAIONIME aJIeKBaTHOE TMOBEICHUE
YelloBeKa B OKpPYKAIOIIeH MPHUPOIHON cpese, BOCTPEOOBAHHBIE B MOBCEIHEBHOU
KU3HU U MOpakTUYecKo aestenbHOCTH. Oco0oe MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIE CITyKaT OCHOBOMU /Jisi (JOPMUPOBAHUS
IIPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
LIEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHH3alUU
OMOJIOTUYECKOTO 00pa30BAHMSL.

CTpyKTypupoBaHHE COJEp)KaHUS y4eOHOTO0 Marepuana B Mporpamme IIo
OHMOJIOrMH OCYLIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHs 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AIMH U
ABOJIIONIMU. B COOTBETCTBUM C 3THM B CTPYKType yueOHOro mpeameTa «buomorusy»
BBIJICJICHBI CIIEAYIOIINE COJepKaTeNbHble TUHUM: «bronorus kak Hayka. MeTossl
HAyYHOTO TO3HaHU», «KieTka kak Ouonormdeckas cuctemay, «OpraHusM Kak
ouosnornyeckas cucremayn, «CucreMa M MHOTOOOpa3ve OpPraHuYEeCKOro MHUPAY,
«IBONIONHSA KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.



Llens um3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHEe  OOYYAIOUNIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(QPYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM PA3HOTO paHra W MNpuoOpeTeHue yMEHUui
UCTIONB30BaTh ATH 3HAHHS JJS TPAMOTHBIX JEHCTBUII B OTHOIICHWU OOBEKTOB
YKUBOU PHUPOJABI U PELICHUS PA3INYHBIX KU3HEHHBIX IPOOJIEM.

JoctixkeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3zoBoM
YpOBHE 00€creunBaeTCs peIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOECHHME OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHMOJOTMYECKHUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABHIIAX, CIyKAaIUX OCHOBOU
s (OpMHUPOBaHMS TNPEACTABIECHUI O €CTECTBEHHO-HAyYHOM KapTUHE MHUPA, O
METO/IaX HAyYHOTO MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX KUBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3allMM, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOyYarOIIMXCS MO3HABATENBHBIX, MHTEJUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCE€ aHAIMW3a JIAHHBIX O MyTSX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IVISIIOB, MJAEH M TOJIXOJOB K HM3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOTO YPOBHS OPraHU3aLUN;

CTaHOBJICHHE Yy oOOywaroumxcs oOmeil KyJabTyphl, (yHKIMOHAJIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa KUBOW MPUPOJIbl HA OCHOBAHUH 3HAHUH U OTBITA, MOTYUYEHHBIX TPU U3YUEHUU
Onosoruu;

dopMupoBaHUEe Yy OOydYalIIMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJOTMYECKUX 3HAHUWA B MPAKTUYECKOW JAESATENIbHOCTH YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOII0OICHUS AITUIECKUX
HOPM IpU IPOBEIEHUN OMOJIOTMYECKUX UCCIEI0OBaHU;

OCO3HaHUE LEHHOCTH OWOJIOrMYECKUX 3HAHWWA [UIsl TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOU KYJIbTYpPBI, A1 (POPMUPOBAHMSI HAYUHOT'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KM3HU IS
OLICHKH TOCJEICTBUI CBOEH AESATENIBHOCTH 10 OTHOLIEHUIO K OKPY>KAIOIIeH cpenie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBAaHHME M COONIOJAEHUE Mep NPOPHIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOmiero oOpasoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBIISIETCS 00S3aTENIbHBIM YUYE€OHBIM TMPEIMETOM, BXOASIIMM B
COCTaB MpeaIMeTHOM 001acTh « EcTecTBEHHO-HAyYHbIE IPEIMETHD.

Jlist m3ydennsi Ouoa0ruy Ha 6a30BOM yPOBHE CPEHETO 001Iero 0Opa3oBaHus
otBonutcsa 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 yaca
(1 gac B Henemo).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsizb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBCHHBIMU HayKamu, puiiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponw Ouonoruu B opMUpOBaHNUY COBPEMEHHOM HAyYHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpEHHe, KiIacCu(pUKalUMs, MOJEIUPOBAHME, CTaTHCTHYECKas o00paboTka
JTAHHBIX).

JdemMoHcTpanuu:

[Toptpetst: U. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBD.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

[Ipaktuueckass pabora No 1. «lcmonb3oBaHue pa3iNMYHBIX METOJOB TMpPHU
U3Y4EHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ouonoruu. OTianune
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpPraHHU3aIMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0oeHOTHYECKU ), OnoCcepHBIii.

JdemoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC TIPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb Mmosiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KJIICTKH.

XUMHUYECKHM COCTaB KIETKA. XHMHUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIeMEHThI. Bosia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€JIKOBOM MOJIEeKynbl (NepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHUEe CBoilcTBa OenkoB. buonormyeckue
GyHKUIMUU OENKOB.



depMeHTHI — Oronornyeckue Karanuzatopsl. CTpoeHue pepMeHTa: aKTHBHBIM
HeHTp, cyOcrpatHas cnenuduyHocth. Kodepmentsl. Butamunsl. OTtinuus
(epMEHTOB OT HEOPTraHUYECKUX KAaTaaIu3aTOPOB.

YrieBoasl: MOHOCaXapu bl (TI0K03a, pru03a U 1e30KCUpru003a), Iucaxapuibl
(caxapo3a, JakTo3a) MW ToOJHMCaxapuibl (Kpaxmaj, T[JUKOTeH, UEeJUII003a).
buonoruyeckue GyHKIMH YTIIEBOIOB.

Jlunuapr:  Tpuraunepunbl, ¢dochoaunuasl, crepouabl. [ 'uapoduIbHO-
ruapodobHble  cBoiicTBa. buonornueckue ¢Gynkumu aunuaoB. CpaBHeHHe
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JIHK wu PHK. Hykieoruaer — MoHOMEpPHI
HyKJIenHOBBIX kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIIUH.

Huronorus — Hayka o kietke. Kierounas Teopust — npuMep B3auMOACHCTBUSA
uzeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KICTKH.

Krnerka kak nenoctnas xuBasi cucrema. OO1ue npu3Haku KJIETOK: 3aMKHYTast
Hapy»Has MmemOpana, monekynbl JIHK kak renerudeckuil ammapar, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKas U Mpokapuotrhyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUMKOKAIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. l{utomnazma u eé
opranounbl. OnHomeMOpanubie opraHounbl kietku: OIIC, ammapat ['onbmxkwy,
au30coMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIACTUIBI.
[IpoucxoxxaeHne MUTOXOHJApUN U TuiacTuh. Bunbl mmactun. HememOpaHHbIe
OpraHouJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKA. QyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammsbl: «Pacnipenienienrie XUMHUYECKUX DJIIEMEHTOB B HEKUBOU IPUPOJIEY,
«PacmipeienieHue XMMUYECKUX 2JIEMEHTOB B KUBOW MPUPOJICH.

Tabmuubr u cxembl: «llepuogndeckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJeKyJIbl BOb», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmnennosbie kucnotel. JJHK», «Ctpoenue monekybi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKU»,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE TNPOKAPUOTHUECKON KIETKU,
«CTpoeHue sapa KIeTKn», « YTIIEBOIAbD, «JIumuabn.

O06opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlabopatopHas pabora Ne 1. «lM3yueHue KaTaaTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTaaasbl)y.

Jlabopatopuass pabora No 2. «M3ydyeHue CTpOeHHS KIETOK pacTEHUH,
KUBOTHBIX M OaKTepHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpONpenaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AccuMumsIus (TUIaCTHYEeCKUii OOMEH) U
JTUCCUMUJIISIIIUS  (SHEPTeTUUECKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbii. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPAILEHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (Qa3bl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdekTuBHOCTh (hoTOCUHTE3a. 3HaUeHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emsie. BiausiHue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €r0
MPOJAYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUI.

XeMOoCHHTE3. XEeMOCHHTE3UPYIoIue OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeIiecTB, BbIJEICHUE U
AKKyMYJIMPOBaHUE YHEPTUU B KJIIETKE. DTalbl SHEPreTUYecKoro ooMena. ['nukonus.
Bpoxenne u ero Buabl. KucimopogHoe OKHCIECHHE, WA KIETOYHOE JbIXaHHE.
OxucnurensHoe GpocopunrpoBanne. IPGHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuum wmarpuynoro cuHTe3a. [eHernueckas wuHdbopmanus u JIHK.
Peanuzanusi reHerndeckoit wHGOpMalUM B KIETKE. [ €HETHYECKUM KOO U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancmsauus — Guocunres
Oenka. Ortambl TpaHcisiuu. KommpoBanue amuHOKucCIOT. Pomb pubocom B
ounocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. ctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHHSI U SKM3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnm pacTteHuid, XWBOTHBIX M YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynoxaeduiuta yenoreka (BHUY) — BozOyaurens CIT/a.



OOparHast ~ TpaHCKpuIllMs, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[optpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupsizes.

Tabmumer u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHU,
«JHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Crtpoenne u xuzHeHHblM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanne: Moaenu-anmukanun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, WiIu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTEpdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBIH HA0Op — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. Xpomatuisl.
[{UTOJIOTUYECKHE OCHOBBI PAa3MHOXEHUST W  MHIWBUIAYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craaun mutoza. IIpouecchl, npoucxonsiue Ha
pPa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecrosnoe U nmosoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpraHU3MOB, €T0 3HAYCHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTIMYHS OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpoUCXOOAIIME HA CTAagUAX MeEWo3a.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiornmuecknii CMbICI U
3HAYCHHUE MENO03a.

'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M sAUYHMKUA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (CrepMaTo30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(amMOpuorenes). Otarnbl SMOPHOHAJIBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisauus, opraHorere3. IloctamOpuonanbHOe pa3Butue. THUIIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrumsiHue



cpeapl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButme pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPTraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombly, «Knetounsiii nukmy», «Pemnukanusa JTHK», «Murtos»,
«Meriosy, «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorenes y MIIEKOIUTAOINX U
4yeoBeKka», « OCHOBHBIE CTAIMM OHTOTEHE3ay.

O6opynoBaHue: MHKPOCKOTI, MHKpOIpEenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIeKIeTka MiIeKonuTamumero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEb-alIuIMKauus «/lejieHne KIEeTKn», MOJEIb
JIHK, monenp meTadhazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENapaTaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu renetuku. Mctopus pa3BuTHs T€HETUKU. POJIb TUTONOTUMU
U SMOpPHOJIOTUM B CTAHOBJIICHUU TEHETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHUKH. METOJIbl TEHETUKH (THOPHI0JIOTHICCKHM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI€HETHYECKHUE
noHATHs. ['eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBJIECHHBIE . MeHnenem.
MoHoruOpuiHOe CKpelMBaHUEe. 3aKOH eIWHO0Opa3us THOPHJIOB IIEPBOIO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH pacIlleIUICHUs MPU3HAKOB. [ unore3a
YUCTOTHI raMeT. [1oTHOe ¥ HeMOoJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacleIOBaHUS
npu3HakoB.  l[UTOreHEeTHYEeCKME  OCHOBBI  JUTHOPHUIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHaAIU3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEJICTICHHS] TEHOTHIIA OCOOH.

CuernieHHOE HacyienoBaHue npu3HakoB. Pabora T. MopraHa 1o crierieHHOMY
HacJIeI0BaHUIO TeHOB. HapyllleHue clienieHns FTeHOB B pe3yJIbTaTe KpOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHUECKUEe KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENEIeHUE Moja. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS] U HACJIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKA U MX
HOopMa peakiuu. CBolicTBa MOANU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBennasi, winM TEHOTHNHYECKas, W3MEHYMBOCTb. KomMOMHaTHBHAS
U3MEHUYMBOCTb. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHUYMUBOCTU. MyTalimoHHasi u3MeHUUBOCTh. Kiaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpU4MHbI MyTaluud. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HaclIeACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka wenoseka. Kapuorun uyenoBeka. OCHOBHBIE METOJBlI T'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKUi, OJIM3HEIOBBIM, IIMTOr€HETUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHnHOE ONIPENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a00JIeBaHHMS 4YeJIOBEKAa: T'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue M TreHeparuBHble MyTauud. CTBOJOBbBIE KIETKU. [IpuHUHATBI
310pOBOro 00pa3a KU3HU, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T€HETUYECKHUX
0one3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETUKH B NPEAOTBPAILIEHUH U JICUCHUN T€HETUYECKUX 3a00JIeBaHUI YesloBeKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmuis! u cxeMbl: «MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOICHETUYECKast
OCHOBa», «3aKOH PACILEIICHUS U €r0 IUTOI€HETUYECKAsk OCHOBA», «3aKOH YUCTOTBI
rameT», «Jurubpunnoe ckpemubanue, «Llurosornyeckre 0CHOBbI AUTUOPUIHOTO
CKpeluBaHusa», «Menosy, «B3anmMoaencTBue ajielibHbIX T€HOBY, «[ eHeTnueckue
KapThl PACTCHUH, )KUBOTHBIX M 4eJIOBEKa», «l eHeTnka monay, «3aKOHOMEPHOCTH
HACJIENOBaHUs, CLEIUIEHHOTO ¢ IoJIoM», «KapuoTunel yenoBeka W KUBOTHBIXY,
«Bunel u3meHunBocTH», «MonudukanmonHas U3MEeHUYUBOCTH», «HacnemoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBu», «MyTalnoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MoAenHu-anmauKanu «MOHOTHOPUIHOE CKpPELIMBAHUE,
«HenonHnoe nomuHupoBaHuey, «urnOpunHoe ckpenuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOI U MUKpoIipenapaT «/J{po3oduna» (Hopma, MyTauuu Gopmsl
KPBUIBEB M OKPACKH Tela), repbapuii «['opox moceBHOM».



JlaGopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHas pabota Ne 5. «M3ydenue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(P bl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopatopHast pabota Ne 6. «M3yueHne Moan(UKAIMOHHON N3MEHUNBOCTH,
MIOCTPOEHKE BAPUALMOHHOTO PSiJla U BAPUALIMOHHON KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30¢puiabl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuyeckass padota Ne 2. «CocTaBlieHHME€ U aHalu3 POJOCIOBHBIX
YEI0BEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuust Kak Hayka U MPOUECC. 3apOKICHHUE CENEKIUH M JTOMECTUKALIMS.
VYyenue H. U. BaBuiioa o ieHTpax MpoUCXOXKACHUS 1 MHOTO00pa3usi KyIbTYPHBIX
pactenuil. LIeHTpbI MPOUCXOKACHUS AOMAITHUX KUBOTHBIX. COPT, OpO/a, IITaMM.

CoBpeMeHHbIE METO/bI CEeNEKIMU. MacCOBBIM U MHAUBUIYAJIBHBIA OTOOPHI B
CEJIEKIMN pPAcTeHUl M JKUBOTHBIX. OIllEHKa »KcTepbepa. BIM3KOpOICTBEHHOE
ckpeuiuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YHCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHI.
Otpanénnas rubpuansanus 1 e€ ycnexu. IcKycCTBEHHBI MyTareHes v Mojxy4yeHue
IIOJIMIUIOUIOB. JIOCTHKEHNUS CEJIEKIIMN PACTEHHUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAsh WHXKEHepHUs. OTalmbl
co3nanusi pexomOuHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kiertounas
uHxeHepus. Kierounele KyabTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KionnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkojoruuecknue W dTtudeckue  npodsmembl. MO —  reHeTudecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmumbsl 1 cxembl: kapta «LleHTpbl NpoUCXOXKIEHHST W MHOroo0Opasus
KyJbTYPHBIX pacTeHui», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTnanéHnas rudpuauzamus», «Padotel akagemuka M. @. MBanoBay,
«ITomumnonnusa», «OO0bEKTbI OuoTexHoNoOrum», «KietouHele KyJabTypbl U
KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISKHU TUIOJIOB M KOPHETIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHui, repoapuii «CenbcKOX03sUCTBEHHbBIE PACTEHUS.

JlaGopaTopHblie U NpakTUHYeCKHEe PadoThI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTH)KEHHSI CEJIEKIIMM pacTEHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIMIO, IIJIEMEHHYO bepmy,



COPTOUCHIBITATENILHBIN ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIaDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBoJIIOLIUOHHAS 0HOJIOTHS.

[IpeanocbulKM BO3HUKHOBEHUS 3BOJIIOIMOHHOW TEOpUU. OBOJIIOLHUOHHAS
Teopusi U €€ MecTo B OMONOrvM. BiusHue 3BOJIIONMOHHON TEOPUM HA pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa sBomonuu. [lameoHTONOrHYECKHE: TOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMHUCH, NEPEXOJHbIE (HOPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u Hprop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U PA3IUYUs SMOPHOHOB Ppa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbIE,
pPYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonuoHHas Teopuss Y. JlapBuHa. IIpeAnochblIKM BO3HUKHOBEHUS
napBuUHU3Ma. J[BHKyIME CHJIbI 3BOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpeIeIEHHAsT WU3MEHUYUBOCTD,
O6oprba 3a CyIecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Botonnn (CTI) U €€ OCHOBHbBIE MOJI0KEHUSL.

MuxkposBoironus. [Tonynsuns kak eIMHUIA BUIA U 3BOJIIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMM BUAOB B Mpupojae. MyTallMOHHBIN
npouecc M KOMOWHATHBHAas W3MEHYMBOCTb. [lOMyJlIMOHHBIE BOJHBI U Jpeild
reHoB. M30Is1ust 1 MUTpalus.

EcrectBeHHbIii 0oTOOp — HampaBisoomuil (akTop SBOIOIUUA. DOPMBI
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bosonuu. [Ipumepst
IPUCTIOCOOJICHUN y OpraHu3MOB. ApoMopd 036l U UAMOAAANTALIUH.

Bun wu BumooOpazoBanue. Kpurepunm Buga. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomornusi. DopMbl  ABONIONUU:  (puileTUYECKas, JIUBEpreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOTIOLUN.

[IporcxoxaeHre OT HecneMalIU3UpOBAaHHBIX NpenkoB. IIporpeccupyromas
crienrann3anys. ATanTUBHAS paualusl.

JdeMmoHcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, ®. Mrotep, A. H. CeBepuos.



Tabnuubl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOrooGpa3ue COpPTOB PaCTEHHIN,
«MHorooOpa3ue  mopoxa  KuUBOTHBIX»,  «llomymsamum»,  «MyTanuoHnHas
U3MEHUYUBOCTE», «ApoMopdo3sy, «Umnoamanrammm», «OO0Imas aereHepanusy,
«/IBmxymme cuiabsl 3Boionun», «Kapra-cxema wapuipyTta myTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHu3MOBY,
«I'eorpadpuueckoe BUI000pa3zoBaHuE», « IKOJIOTMUECKOE BUI000PA30BAHUE.

OOopynoBaHKe: KOJUIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
HaOoOp IUIOAOB M ceMsH, Koyiekuus «[Ipumepbl 3alUTHBIX HPUCIIOCOONECHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPaBICHUS BOJIOIUNY, 00BEMHAS MOJEIb
«CTtpoeHue roJIoBHOT0 MO3ra O3BOHOYHBIX).

buoreorpaguueckass kapra wmupa, Koiekuus «Dopmbel CcoxpaHHOCTH
VCKOIIA€MbIX JKMBOTHBIX M pacTeHUuN», Mojenp ammmukanus «llepekpéct
XpPOMOCOMY, BIIayKHbIe npenapartsl «PazButue HacekoMoro», «PazBurtue Jsrymkmy,
Mukponpenapar «Jpo3zoduna» (Hopma, MyTaruu GopMbl KPbLILEB U OKPACKH TENA).

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTHUESCKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4Hble TPEACTABICHUS O 3apOKICHMM >KW3HU. HaydHble TMIOTE3bI
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMus. XHUMHUYECKas
ABONIONMS. AOHOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBONMIOINH. HavanpHbIe Tansl
ounonornyecko sBosmonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBblE KIIETKM M HMX DBOJIIOLMS.
®opmMUpPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emue mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas Hpbl. llaneos3olickas spa u €€ mnepuoabl: KEeMOPUMCKUIA,
OPJOBUKCKUH, CUITYPUUCKHM, T€BOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKHHM.

Me3so30iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

KaitHo3oiickags »3pa W €€ TMEepuoabl: IMaJCOrCHOBBIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa U TeOoJOTHMYecKuX IpoueccoB. OCHOBHBIE ATallbl
ABOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOrO MHpa. ApomMopdo3bl y pacTeHUUd u
KUBOTHBIX. [10osiBIIEHME, paciBET U BBIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.



Cucrema OpraHM4eckoro Mupa Kak oOTpaxeHue 3Boironuu. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYNIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuit o
IPOUCXOXKJIEHUN YeJoBeka. Meroasl H3ydeHHsl aHTpororesesa. CxoacTBa u
pasnuyus 4eJoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEJIOBEKA.

JBrxyiue cuibl ((hakTopsl) aHTpororenesa. HacneactBenHnas 13MEHYHBOCTh
U ecTecTBEeHHbIH 0TOOp. OOIIEeCTBEHHbI 00pa3 >KU3HU, WU3TOTOBIICHUE OPYIUN
TPYJa, MBILUJIEHUE, PEYb.

OCHOBHBIE CTa/IUM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasmui, YermoBek HeaHAEpTAIbCKUM, UYenoBek
pa3yMHbIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckne packl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpaioujHAas  (PKBATOpUAJbHAs),  MOHIOJOUAHAs
(a3marcko-amepukaHckas).  UepTel  MpPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBUSAM CYIIECTBOBAaHUs. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpanuu:

[Toptpetsi: ®. Pemu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuiel U cxembl: «Bo3HukHOBeHHe ConHEYHOUW cucTeMbly», «Pa3Butue
opraHudeckoro Mupay», «PacturenbHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckas kineTka», «CoBpeMEHHass CHUCTEMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMHYECKHX YEepT CTPOCHMS YEJIOBEKa U YEeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTHYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJoBeKa», «JlpesHenmue moam», «pesHue moau», «llepsbie
COBPEMEHHBIE JI0IN», «YemoBeyecKkrue paco».

O6opynoBanme:  mymsoku — «lIpoucxoxaenne  demoBeka»  (OIOCTHI
aBCTPAJIONINTEKA, NUTEKAHTPONA, HEaHJIEPTAJIbLA, KPOMAaHbOHIIA), CIJICNKW WIIN
U300pKEHUS KaMEHHBIX OpyJIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyowna, ckpebiia), TE€OXpOHOJOTHYeCKas Taliuna, KOUieKuus «DopMbl
COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U IpakTHYecKue padoThbl:

[TpakTtuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAaCTEHUUN U
KUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcHsi «IBOJIOLKA OPraHMYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HAyYHBIN WIH KPA€BEAUYECKUI My3€l).

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.



DKOJIOrus KaK HayKa. 3aau U pa3feibl IKOJIOTUuU. MeToabl SKOJIOTHYECKUX
UCCJIeIOBAHUN. DKOJIOTMUYECKOe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKa.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HAa36MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MECHHASI.

Oxonornueckue (axktopel. Kiaccudukanus sxonorudeckux (HaKTOpOB:
abnoTtuyeckre, OWOTHYECKME U aHTPOINOreHHbIe. JleHcTBHE SKOJOTHMYECKHX
(GakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTOnepruoan3M.
[IpucniocoOnenust OpraHU3MOB K  JCWUCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosiornueckue puTMsl.

buotnyeckue dakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cMMOMO03 U ero (opmel. [lapazutusm, koomepanus, MyTyajau3M,
KOMMEHCAIIM3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HadyeHne OMOTHYECKUX B3aUMOJCUCTBUI JUIsl CYIIECTBOBAHHS OPTraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyisauud. (OCHOBHBIE TMOKa3aTelu
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. /[mHaMrka 4ucIeHHOCTH MOMYJISIUA U €€ peryssius.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabnuubl u cxemsl: kapta «I[Ipupogusie 30Hb1 3emun», «Cpeabl 0OUTaHUS
opranuzmoBy», «®otonepuoausm», «llonmymauum», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTH TOMYJIsnuu nHPy30puu-Tyhenbkny, «Ilumessie menm.

JlabopaTopHble U IpakTHYecKue padoThbl:

JlaGoparopnas pabora Ne 3. «Mopdonornyeckrue 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas padota Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padota Ne 2. «[1oacuér MIOTHOCTH MOMYJIAIMA pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo0mecTBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
IpOCTpaHCTBEHHasA, Tpoduueckas (mumeBas). Bunpbl-nomunantel. CBs3u B
OHMOLICHO3E.

Dkosornueckre cuctembl (3kocucreMbl). Ilonarue o006 »s3KkocuctemMe U
ouoreoneHoze. DOYHKIMOHATBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (uieBbie) ypoBHU dKOcucTeMBbI. [TuieBrie nenu u cetu. OCHOBHbBIE
MOKAa3aTeld JKOCHCTEMbl: OHoMacca, MPOAYKIHUSA. OKOJIOTHYECKHUE MUPAMMJIbL:



MPOJYKIIMK, YHUCIEHHOCTH, Omomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYUBOCTD,
camoperysanus, pazsutue. Cykieccus.

[TpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOIO
WIH [IMPOKOJINCTBEHHOIO JIECa.

AHTPONOTE€HHBIE ~ SKOCUCTEMBI.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak @akrop ycroiunBocTu 3kKocucteM. CoxpaHeHue
OMOJIOTMYECKOro pa3HOoOOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o O6mocdepe. I'panuiipl, coctaB u CTPYKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH Ouocdepsl Kak
ro0aNbHOM 3KOcHCTeMbl. J[MHaMHuueckoe paBHOBecMe W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemecTs U OMOr€OXMMUYECKUE LUKIIBI JIEMEHTOB (yIiepo/a,
a3zoTa). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBo B Onochepe 3eminn. AHTpONIOTeHHBIE U3MEHEHHS B Onocdepe.
['mo6aibHbIE HKOTOTHYECKUE TTPOOTEMBI.

CocymiecTBoBaHHMe NPUPOJIbI U yenoBeuecTBa. CoxpaneHne 6Mopa3Ho00pa3us
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa paluMOHAIBHOIO YIPAaBICHUS
IPUPOAHBIMUA PECYPCAMU U UX UCTIOJIb30BaHue. JlOCTHIKEHN OMOJIOTHH U OXpaHa
IPUPOBIL.

JdeMoHcTpanuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumsr u cxemsl: «IlumeBsie nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHUECKasT TUPAMHUIAY,
«buocdepa u yenosek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIE BO3/ICUCTBUS Ha IPUPOAY», « BaxKHENIIINE HCTOUHNUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeWIas coctaBisitonias ouochepsn,
«®Daktoper  nmerpamanuu  mouB», «llapHukoBeIi  AddexT»,  «DakTOphI
paauoaKTHUBHOIO 3arps3HeHus Ouocdepby, «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor a3zora B Ipupoaey.

OO6opynoBanue: MoOJeNb-ammuIuKausa «TUnudHbIe OMOILIEHO3b», TepOapuit
«PacTtutenbHble cO00IIECTBaY, KOJUIEKINH «broieHo3y, «Bpeaurenn BaxHEHIINX
CENBCKOXO3SMCTBEHHBIX KYJIbTYP», FepOapuu M KOJJICKIIMA PACTCHUH W dKUBOTHBIX,
pUHAIICKAIIHE K PA3HBIM KOJIOTHYECKUM TPpyIIaM ogHoro Buaa, KpacHas kHura
Poccuiickoit ®@exnepanuu, H300paKEHUS OXpPaHAEMBIX BHJOB pACTCHHH U
KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yjibTaTam
OCBOGHHS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMUYHOCTHBIX pE3yibTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIUE: OCO3HAHUE OOYyYarOIIUMUCS POCCUNUCKON
rpaXXJaHCKOW MAECHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, HalMyue MOTUBAIlUM K OOyd4eHHI0  OWOJIOTuH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh M CIHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMHM, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mHpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JAESTENBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, TPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUS W CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH IMIO3HUIMU JHUYHOCTH, NaTPHUOTHU3MA,
YBOXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEJIOBEKY TPY/Ja U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HacCJEAUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoxa Poccuiickoit denepanuu, mpupone u
OKPYKaroUIEH cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONINXCsl PyKOBOJICTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH TMO3ULMEN JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEAIN3ALUH OCHOBHBIX HANPABICHUMN
BOCIUTATEIIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEITEIILHOCTH MPHU CO3JaHUU YUEOHBIX
IIPOCKTOB, PEIICHWH YyYeOHBIX U TO3HABATEIBHBIX 3a7a4, BBITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTbh K TYMAHUTAPHOW U BOJIOHTEPCKOU AESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON rpakJaHCKOU WIGHTUYHOCTH, TATPUOTU3MA,
YBAXKEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepe PoauHou, ropnoctu
3a CBOM KpaH, CBOK PoOIMHY, CBOM S3BIK U KYJIBTYpPY, HMPOLUIOE M HACTOAILICE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEINIO U MaMITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW pOCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POAUTEINSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOI'O TPHUHATHS I1IEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu Haponos Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIEHUH;



NOHMMaHUE 3MOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1aroNoyYusi:

MOHUMAaHUE U pean3alus 3J0pOBOTo 1 0€301MacHOro o0pas3a Ku3HH (310pOBOE
UTaHue, COOJII0IEHNE TUTUEHUYECKHUX MPABUIT U HOPM, cOaJTaHCUPOBAHHBINA PEKUM
3aHATUI W OTAbIXa, peryispHas (Qu3nyeckas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOLICHHS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHUMAHWE LEHHOCTH MNpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHUE MOCHEACTBUNA W HENPUSATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT'0JIs, HAPKOTHUKOB, KYpEHUs);

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0I00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HAMpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBIIIOJIHATH TAKYIO JIESITEIbHOCTB;

UHTEPEC K pa3InyHbIM cdepaMm npodhecCHuOHANbHONU JESTEILHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOp Oyaymei npodeccu U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU,

7) 3K0JI0OTHYECKOr0 BOCIIUTAHUS:

AKOJIOTUYECKH 11€JIeCO00pa3HOE OTHOIIEHUE K IPUPOJIE KAaK UCTOUHHUKY KU3HU
Ha 3emMiie, OCHOBE €€ CYIIIECTBOBAHUS;

HOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLIGHKM HUX BO3MOXHBIX IIOCHEACTBUU A
OKpY>Karollel Cpe.ibl;

OCO3HaHWE TriI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelIeHus;

CIOCOOHOCTH MUCITOJIH30BATh MPUOOpPETAEMBIE ITPU N3YUEHUN OMOJIOTHUHN 3HAHUS
U yMEHUS TpU  pEHICHUH TpoOJieM, CBSA3aHHBIX C  palMOHAIBHBIM
IPUPOAOIIONIb30BaHUEM  (COONIIOZICHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUCTeM, Orocdepsr);



AKTUBHOE HENPUATHUE IEUCTBUM, TPUHOCAIIMUX BPE OKPYKAOLIEH PUPOTHOU
cpene, yMEHHe MPOTHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U NIPENOTBPAILLATh UX;

HaJUYUE PA3BUTOrO SKOJIOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOM
MPaKTHKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAaJore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYyJIbTYpPhl KakK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/Ty JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUEe crnenu@uKkd OWOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOoJu B
bopMHUpPOBAaHUK PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0llecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu mnpodaemM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOM HMBHIIM3AINU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECYpCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHuss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJIX
MOBBIIICHUS OOMIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYITHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJL30BaTh MOJy4YaeMble 3HAHWS [JIs aHaldu3a |
O0OBSCHEHHUSI SIBIICHUN OKPYKAIOIIET0 MUPA W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEJIPHO HCIOJIb30BaTh OHOJOTHMYECKHE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
camMo00pa3oBaHWI0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomorus
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIMIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) O0IlIeHayYHbIe MOHSATHUS, OTPaXKaIoIIne
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieIoBaHue, HAO0IeHEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIE
y4deOHbIC JCHCTBUSA (ITO3HABATCIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaronie GopMupoBaHue PyHKIIMOHAIBHOW IPaMOTHOCTH U COIMATILHOM
KOMITETCHIIUA  OOYYaIOIINXCA, CHOCOOHOCTh OOYYaronuxcsi HMCIOJIb30BATh
OCBOEHHBIE MEXIUCIUIIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbBIC
y4eOHbIEe IUCTBUS B TO3HABATEILHON M COLIUATILHOMN MpPaKTHKE.

MeranpenMeTHbie pe3yJIbTaThl OCBOCHHUSI TMPOTPAMMbI CPEIHET0 OOIIero
00pa30BaHUsI TOJKHBI OTPAXKaTh:

OBinanenue YHHUBepPCAJIbHBIMH yueOHBIMU NM03HABATEJIbLHBIMH
JAeHCTBUSIMU:

1) 0a30BbIe JJOrNYeCKHeE IeHCTBUS:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W aKTyalU3upoBaTh  Mpoldiiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA TPUEMBI JOTUYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuKaimu, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TTOHSATHSIMH);

ONpEeNeNiATh 1eJIU JCATEIbHOCTH, 3ajlaBasi HapamMeTpbl U KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMU EJISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUS JUIsl OOBsICHEHUs (DAKTOB M SIBJICHUMN
YKUBOM IIPUPOLBI;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHBIC, EAyKTUBHBIE, IIO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B pPaccMaTPUBAEMBIX
SIBIICHUSX, (POPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

PUMEHSTh CXEMHO-MO/IETIbHBIE CPEICTBA ISl TPEICTABIICHUS CYIIECTBEHHBIX
CBSI3¢ U OTHOIICHUH B H3yYyaeMbIX OHOJIOTMYECKHX OOBEKTaxX, a TaKkKe
MPOTUBOPEYHI PA3HOTO PO, BBIABICHHBIX B PA3IUYHBIX HH(POPMAIMOHHBIX
MCTOYHUKAX;



pa3pabaThiBaTh IJIAH PEIICHHsS] MPOOJEMBbI C YYETOM aHallM3a WMEIOIIHUXCS
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN ACSITEIbHOCTH;

KOOPJIMHUPOBATH M BBHITIOHITH pa0OTy B YCIOBUSAX PEaIbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIE0BATEIIBCKON U MTPOCKTHOM JESITEIIBHOCTH,
HaBBIKAMHM  pa3pelieHus mpoodiieM, CHOCOOHOCThIO W  TOTOBHOCTBIO K
CaMOCTOSATENILHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO
Pa3JIMYHBIX METOOB MO3HAHMUS;

UCIIOJIb30BaTh PAa3IWYHbIE BHUIbl JEITEIBHOCTH 10 TMOJIYYEHUIO HOBOIO
3HaHUS, €r0 HHTEPIpPETad, NPEeoOpa3oBaHUI0O W TPUMEHEHUI0 B Yy4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3IaHUH YYEOHBIX U COLUATBHBIX TPOCKTOB;

dbopMHUpOBaTH HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOYEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBUTh U (HOpPMyIHpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BaTeIbLHOU
NEATEeIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyMEHTHI JJIs TOKa3aTeIbCTBa CBOUX
YTBEPKIEHUMN, 3a1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaTM3UPOBaTh TMOJYYEHHBIE B XOJE€ pEIICHUS 3aJaud Pe3yIbTaThl,
KPUTHYECKHU OIIEHUBATh UX JI0CTOBEPHOCTh, TPOTHO3UPOBATh U3BMEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LIE€JICHANIPABICHHbIA MOUCK MEPEeHOca CPEICTB M CIOCOOOB
JeHCTBHS B MPOPECCUOHANBHYIO CPELY;

yMETh TEPEHOCUTHh 3HAHUS B IMO3HABATEIBHYI0 M MPAKTUYECKYIO 00JacTh
KU3ZHENIEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIC WJIEH, MpeAjiaraTh OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBATHCS B PA3JIUYHBIX UCTOYHUKAX MH(GOpPMAILIUU (TEKCTE y4eOHOTrOo
nocoOusi, HAYYHO-TOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsAX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHAIM3UPOBATH
uHGOPMAITUIO PA3IMYHBIX BUOB U (HOPM MPEACTABICHHS, KPUTUYECKHU OIICHUBATH
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TOUCKE U
oTbope Ouosornyeckor mHpopMamu, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  TIpEICTaBIICHUS
ounonornyeckor uHpopmanuu (cxembl, rpaduky, I1UarpaMmmbl, TaOIHIbl, PUCYHKH
" Ipyroe);

UCIIOJb30BaTh HAYUYHBIH A3BIK B KayecTBe CpeAcTBa Mmpu paboTe ¢
OWoJOTMYECKONM HMH(pOpMalMe: TMPUMEHSATh XUMHUYECKue, (Qusnyeckue u
MaTE€MaTUYECKUe 3HaKW W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBATh  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HATJIATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAaclO3HaBaHUA W 3allUThl  WH(OpMaIuwy,
uH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH JAeHCTBUAMM:

1) oOmenme:

OCYIIECTBJISATH KOMMYHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM TUCKYCCUU MO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXJACHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaracMon
3aJla4yM, YYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TMO3HIMHA APYTUX YYACTHHUKOB
JMajora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaThb 3HAa4YCHHE
COIIMAJIBHBIX 3HAKOB, MPENOCHIJIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CHUTYyaIluH,
YMETh CMATYATh KOH(MIUKTHI ¥ BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJEHUCTBHUS, MOHUMATH
HaMEpPEeHUs IPYTUX JIIOJIEH, MIPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEeTHUKY
U B KOPpeKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eTeJIbHOCTh:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAMBUIYAITbHON
paboTHI MPH PEIICHUH OHMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PEIICHUH Y4eOHO 3a1auu;

BbIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBHI C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKI0TO YjieHa KOJUIEKTHBA;

OpUHUMATh  II€Id  COBMECTHOM  JeATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JAOCTUKEHHUIO: COCTaBISATh IUJIaH JCHCTBUH,



pacnpenenartb poiid ¢ y4€TOM MHEHHMH Yy4YaCTHHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOH padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJAOr0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MHJIEH C MO3ULIHMH HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOE IMIOBEJIEHUE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHULIMATUBHBIM.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUId BBIABICHUS MpoOJIEM M HX
pelIeHus B )KU3HEHHBIX U YUeOHbIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW IE€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAFOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JAESITEIBHOCTD, BBIABILITH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NEATENBHOCTH U XKU3HEHHBIX CUTYaLIUSX;

CaMOCTOSITENIbHO COCTABIIAT IJIaH PELIECHUS TPOOJIEMBI C YUETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNIOUYTEHUH;

JaBaTh OI[EHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHuE;

OLIEHHUBATbh TPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HPYAUIUU B
pa3HbIX O0JIACTSX 3HAHMM, IMOCTOSIHHO MOBBINIATH CBOM OOpa30BATENbHBIN H
KYJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJeTh  HABbIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI peIeKCUHN Ji1 OLEHKHU CHUTYyalluH, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATh PUCKUM U CBOEBPEMEHHO IMPUHUMATh PELIEHUA MO HX
CHUKEHHUIO;

IPUHUMAaTh MOTHBBI W apryMEHThl APYrMX IIpH AaHAJIN3E pE3yJIbTaTOB
NEATENBHOCTH;



3) npuHsATHE ce0sl M IPYTrUX:

IPUHUMATh ce0sl, MTOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TPU aHajIu3e pe3yJbTaToB
NEATEIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3UILIUU JPYTOT0 YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue aia yaeOHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIPETALIMH U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3jIMYHbIX y4EeOHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorueid. B mporpamme mnpeameTHbIe
pe3yNbTaThl MPEACTABICHBI IO TOJaM 00yUYEHUSI.

[IpenMeTrHble pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKATh:

c¢(OpMHUPOBAHHOCTh 3HAHUNM O MECTE U POJU OUOJOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHMs, O BKJIAJE POCCUICKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl PEIEHUs KU3HECHHBIX 3a7a4;

YMEHHUE paCKpbIBAaTh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHM:
KU3Hb, KJIETKA, OPraHU3M, METa00I13M (0OMEH BEIIECTB U MPEBPALEHUE SHEPTHH ),
roMeocTa3 (camoperyisilus), YypOBHEBas OpraHU3alMsl O KUBBIX  CHCTEM,
CaMOBOCIIpOU3BeIeHNE (PENPOyKIHs ), HACIEICTBEHHOCTh, U3MEHUUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTHUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, ILIEHTpaJbHasg JIOTMa MOJIEKYJspHON Ouomnoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (o 1ieHTpax MHOTO0Opas3usi u
IPOUCXOXKIEHUS KyJIbTypHbIX pacTeHuil H. 1. BaBuiosa), onpenensite rpaHUIbl MX
IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE JKMUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U NPOBEICHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBIEHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMBIMH BEIMYMHAMHU, OOBSICHEHHE IIOJYyUYEHHBIX pE3yJbTaToOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHUNA, TEOPUN M 3aKOHOB, YMEHUE JI€NIaTh BBIBObBI
HA OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTaTOB;



YMEHHE BBIJENIATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
AYKapuoOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpPALICHUS] SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTHYECKOTO W 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OIUIOJIOTBOPEHUS, PA3MHOXEHHUS, HWHIUBUAYAIIBHOTO pPa3BUTUA OpraHu3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHSTh IMOJYyUYCHHBIC 3HAHUS i1 OOBSICHEHHUS OMOJOTHUYECKUX
MPOIIECCOB U SIBICHUM, ISl IPUHSATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KHU3HU C MeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHUSI HOPM TPAaMOTHOTO TIOBEACHUS B OKPY KaroIen
IPUPOAHON cpejie, MOHUMaHWE HEOOXOJMMOCTH UCIOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOMU OonosIoruu u OHMOTEXHOJIOTHUI TUIS palMOHAIBLHOIO
IPUPOAOIIONb30BaAHNUS;

YMEHHE pellaTh »JJEMEHTApHbIE TEHETUYECKUE 3a/laud Ha MOHO- U
TUTHOPUIHOE CKpElIMBaHue, CICTUICHHOE HAaclieJOBaHNWEe, COCTaBISATH CXEMbI
MOHOTHOPHUJIHOTO CKpEIIMBAaHUS Uil Tpe/ICKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMONHITH JTa0OpAaTOPHBIE M MPAKTHYECKHE pPaOOTHI, COOIIOAAThH
npaBuiIa mpu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

yMEHUE KPUTHUYECKH OIIEHWBATb MW HHTEPHIPETHPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3JIMYHBIX UCTOYHUKOB (CpeCTBA MacCOBOM MH(OpMAINMKU, HAYYHO-TIOMYJISIPHBIC
MaTepHaIbl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBAaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOIOTHYECKYI0 MH(OpPMAIIMIO M3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
UCI0JIb30BaTh NOHATUITHBIN armapaT OMOJOTUH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOTO mpeamera «buomorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c¢(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUSA €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpPa U HAYyYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IrPaMOTHOCTH YeJIOBEKa ISl peIIeHUs dKU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBATh COJICP>KaHNEe OMOJOTHUYECKUX TEPMUHOB U MTOHATHI: BU/I,
NOMYJISIIUSL, TEHO(OH, HSBOJIIOIUSA, ABMXKYIIME CHIbI ((aKTOphl) SBOJIIOIUU,
IPUCTIOCOOJICHHOCTh OPTaHMU3MOB, BHJI000pa30BaHME, HKOJIOTHMUYECKUE (DAKTOPHI,
DKOCHUCTEMA, MPOIYUEHTh, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaAHUA,
AKOJIOTHYECKas MupaMua, OuoreoieHos, ouocdepa;



YMEHHME WH3j1araTh OHOJOTMYECKHe TEeOpuH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OHBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrtsa K. M. baspa, uepenoBaHusi TiaBHbIX HalpaBiIe€HUN U
nyteit aBomoru A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAONIOACHUE U
OMMCaHWE JKUBBIX CUCTEM, TPOIECCOB W SIBICHUN, OpPTaHU3alUs U TMPOBEICHUE
OMOJIOTMYECKOTO SKCTIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3b], BHISIBICHUE 3aBUCIMOCTH
MEXJy HCCICAYEeMBbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJYyUYEHHBIX pPEe3yJIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MMOHATUN, TECOPUN U 3aKOHOB, YMEHUE JI€NIaTh BHIBOIBI
HA OCHOBAHMH TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPU3HAKH CTPOCHHUS OWOIOTUYECKUX
OOBEKTOB: BHJOB, TOIMYJALIMNA, TMPOAYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOTEOIICHO30B U  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOI'O OTOOpa, BHJI000pAa30BaHMS, MPHUCTIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTHYECKUX (PAKTOPOB HA OpPraHuW3Mbl, MepeHoca
BEIIECTB W TIOTOKAa DJHEPTUM B DKOCHCTEMaX, AHTPOTOTCHHBIX W3MEHEHHUU B
9KOCUCTEMAax CBOEH MECTHOCTH, KpPYrOBOPOTa BEIIECTB M OMOTr€OXMMHYECKHX
ITUKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS Uil OOBSACHEHHS] OMOJOTUYECKHX
MIPOIIECCOB W SIBJICHUM, JIJISl MPUHSATHUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HH C LEeNbl0 oOecredeHus: 0e30IacHOCTH CBOErO 30pOBbS M 370pPOBBSA
OKpYKaIOIIMX JIOACH, COOII0IEHUs HOPM I'PaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHMMaHUE HEOOXOJWMOCTH HCIHOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JJIsl PAIlMOHAILHOTO MTPUPOIOTIOIH30BAHMS;

YMEHHE pelaTh dJIeMEHTapHbIe OMOJIIOTHYECKHE 3a/aud, COCTABIATH CXEMBI
NepeHoca BEIeCTB U DHEPTUU B IKOCUCTeMax (LIeTH MUTaHus);

YMEHHE BBINOIHITH J1a0OpAaTOPHBIE M MpPaKTHYECKHE pPaldOThI, COOIIOAAThH
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

yMEHUE KPUTHYECKH OIEHUBATb M HHTEPIPETHPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUSA W3
pa3IMYHBIX UCTOYHHUKOB (CpelICcTBa MAacCOBOM MHGOpPMAIINU, HAYYHO-TIOMYJIIPHBIC
MaTepHalibl),  paccMaTpuBaTh  TJ00aJbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIC THCHMEHHBIE UM YCTHBIE COOOIICHMUS,
0000111251 OMOJIOTUYECKYI0 MH(DOPMAIIMIO W3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
MCII0JI30BATh NOHATUITHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBO 9acoB D1eKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontposusie | TIpakTaaeckme (undposbie)
n/m | W TeM NPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
| buonorus kak Hayka 2 0.5 nommorexa HO
https://m.edsoo.ru/7f41¢292
) ’KuBble cuCTEMBI U X | bu6auoreka IIOK
OpraHusauus https://m.edsoo.ru/7f41¢292
3 XUMHYCCKUH COCTaB U 2 1 bu6mmoreka [JOK
CTPOCHHE KIETKU https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 XK 6
HBHEACATENRHOCTD IICTKH https://m.edsoo.ru/7f41¢292
Pasmuoxenue u
5 WHIWBUAYAJIbHOE PA3BUTHE 5 1 bubmmorexa LOK
A o p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacaencreenHocTs u 2 15 bu6mmoreka [IOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiusi OpraHu3MOB. 3 bub6mmorexa [JOK
OCHOBBI OMOTEXHOIOTUHI https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHOE Bpe 1
PBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 0 4

10 [TIPOT'PAMME



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

11 KITACC

Kogu4yecTBO YacoB DeKTPOHHbIE
HaunMeHoBaHue
Ne (uu¢possbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIEC
NPOrpaMMmsblI padoThI padoThI
pecypcebl
| OBOJIIOIHOHHAS 9 | bu6nuoreka [JOK
Onoorus https://m.edsoo.ru/7f41cc74
Bo3HukHoBeHUE U
2 a3BUTHE KU3HU Ha 9 0.5 bubmmorexa [IOK
P | https://m.edsoo.ru/7f41cc74
3emie
3 Opraau3Mbl 1 5 1 bubmuorexa [JOK
OKpy>Karolas cpena https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u
4 SKOJIOTUUECKUE 9 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
CHUCTEMEI
Bbubnuoreka [JOK
5 PesepBHoe Bpe 2
PBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
1 34 0 2.5

YACOB 110 [TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos DIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasubie | IlpakTuuyeckue
n/n Bcero U3yYeHHs o0pa3oBaTte/ibHbIE
padoThI padoThl
pecypcebl
but6mmoreka [{JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
03.09.2025 https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUS KUBOM
npuponsl. [Ipakrnueckas
paborta Ne 1
2 «Hcnonp3oBanue 1 0.5 bubmmorexa LOK
' 10.09.2025 | https://m.edsoo.ru/863e6122
Pa3IUYHBIX METOJIOB MpHU
U3Y4YEeHUU OMOJIOTHYECKHUX
00BEKTOB
3 buonornueckne cucTemsl, | bubmuoreka [JOK
MPOLECCHI U UX U3YUCHHUE 17.09.2025 | https://m.edsoo.ru/863e6564
4 XUMHUYECKUN COCTAB KIICTKU. | bubmuoreka [JOK
Bopa u muHepanbHbIe COMU 24.09.2025 | https://m.edsoo.ru/863e674e
5 benku. CocTaB u cTpoeHue 1 bubnuotexa [JOK
OCIIKOB 01.10.2025 | https://m.edsoo.ru/863e6b72
depMeHTBI —
OMOJIOTHUECKUE
6 KaTaJIn3aTOPbI 1 0.5 brbmmorexa LOK
Pl ' 08.10.2025 | https://m.edso0o.ru/863e6b72

JlaGopaTtopHnas pabota Ne 1
«/3yueHne KaTaIuTUYECKOU



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

aKTUBHOCTH (pepMeHTOB (Ha
IIpUMepe aMUIIa3bl WU
KaTaJasbl)»

7 VYrnesoasl. JInnuapl bubmmorexa LIOK
15.10.2025 | https://m.eds00.ru/863¢6870
g HyxiienHOBBIE KUCIIOTBL. bubnunoreka IIOK
ATO 22.10.2025 | https://m.edsoo.ru/863e6d5¢c
Hctopust u meTosl
9 M3YUYCHUS KIICTKHU. bubmorexa HOK
05.11.2025 | https://m.edsoo.ru/863e6e88
Knerounas Teopus
10 Knerka kak nenoctHas
JKMBasi CHCTEMa 12.11.2025
CtpoeHune 3yKapuoTHIECKOM
kneTku. JlabopatopHas
pabota Ne 2 «M3yuenue
CTPOEHUS KJIETOK PACTCHUH, bubmmoreka [IOK
11 KUBOTHBIX, TPUOOB U 0.5 0.5 https://m.edsoo0.ru/863e6ft0
. 19.11.2025
OakTepuit 101 MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha F'OTOBBIX
MHUKpOIIpenaparax u ux
OTICaHUE
12 OOMEH BEIIECTB I bubmuoreka [JOK
MeTaboIN3M 26.11.2025 | https://m.edso00.ru/863e766¢
bubmmorexa [JOK
13 Potocmires. Xemocunres 03.12.2025 | https://m.edsoo.ru/863e7c98
N bubnuotexa [JOK
14 Dnepretieckuit oOmeH 10.12.2025 | https://m.edsoo.ru/863¢7aae
15 JKW3HEHHBIN ITUKIT KICTKH. 0.5 0.5 but6mmoreka [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

Jlenenne kiaeTku. MuTo3. 17.12.2025 | https://m.edsoo.ru/863¢7dc4
JlaGopaTtopHnast pabota Ne 3

«Habnronenne Muto3a B

KJIETKaX KOHYMKa KOpeIIKa

JyKa Ha TOTOBBIX

MUKpOTIpenaparax»

16 buocunres Oenka. Peakius bubmuorexa [JOK
MaTpUYHOIO CUHTE3a 24.12.2025 | https://m.edsoo.ru/863e796¢

17 Tpancasus — OuocuHTE3 bu6muoreka [IOK
Oenka 14.01.2026 | https://m.edsoo.ru/863e796¢

13 Hexknerounsie hopmbl bu6muoteka [IOK
KU3HU — BUPYCHI 21.01.2026 | https://m.edsoo.ru/863e7540
DOopMBI PA3MHOKECHUS bubmorexa TOK

19 S — 78.01.2026 https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831¢
. bubmuorexa [JOK

20 Meiios 04.02.2026 | https://m.edsoo.ru/863e7f4a
OO6pasoBaHue U pa3BUTHE
TMIOJIOBBIX KJIETOK.

Or1010TBOpPEHHE. BuGmiorexa LOK

21 Jlaboparopuast pabora Ne 4 05 05 11.02.2026 | https://m.edso0o.ru/863e81b6
«3ydyenue crpoenus
TMIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

” WHuBuayanbHOE pa3BUTHE bu6muoreka [IOK
OpraHu3MOB 18.02.2026 | https://m.edsoo.ru/863e8436
I'enetnka — Hayka o

23 HACJIEJCTBEHHOCTH U bubnmnorexa LIOK

25.02.2026 | https://m.edsoo.ru/863e86f2

HU3MCHYUBOCTHU



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH
HacJIeI0BaHMs IPU3HAKOB.

bu6mmoreka [IOK

24 MonorubpuaHoe 04.03.2026 | https://m.eds00.ru/863e8878
CKpCIIMBaHHE
Jurubpuaxoe
25 CKpelIuBaHue. 3aKOH bubmmoreka [JOK
HE3aBUCUMOI0 11.03.2026 | https://m.edsoo.ru/863e89a4
HaCJIeI0BaHMS PU3HAKOB
CrenyieHHOE HaclieIOBaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB
26 MOHOTHOPHIHOTO U 0.5 bubnmorexa LOK
18.03.2026 | https://m.edsoo0.ru/863e8c60
JTUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(HIBI
Ha T'OTOBBIX
MUKpOTIpernaparax»
I'eneTunka mona. Bu6morexa LOK
27 Hacnenorartite mpistakos, 05 25.03.2026 | https://m.edsoo.ru/863e8c60
CIEIICHHBIX C TTOJIOM
M3MeHYnBOCTD.
Henacnencrsennas
M3MEHYHUBOCTD.
28 Igiszz::;p}laﬂ paGora e 6. 0.5 bu6muoreka [IOK
08.04.2026 | https://m.edsoo.ru/863e8efe

MOAU(DHUKAITIOHHOM
U3MEHYMBOCTH, IIOCTPOCHHE
BApUALIMOHHOTO Psiia U
BapUALlMOHHON KPUBOIN»



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Haciencrsennas

W3MEHYUBOCTb.
29 JlaboparopHnas padota Ne 7. | 0.5 bubnuorexa [JOK
«AHanmu3 MyTaluu y 15.04.2026 | https://m.edsoo.ru/863e8efe
Ipo30( Uil Ha TOTOBBIX
MUKpOTIpenaparax»
bu6mmoreka [IOK
30 Petieritka wesoseka 1 22.04.2026 | https://m.edsoo.ru/863e8d78
PesepBHBIil ypoOK.
31 O060061eHne 10 TeMe |
«HacnenctBeHHOCTD 1 29.04.2026
W3MEHYUBOCTH OPTaHU3MOBY
1 Cenekius Kak HayKa U | bubnmnoreka [JOK
npoiiecc 06.05.2026 | https://m.edsoo.ru/863e9214
MeTobl U AOCTHKEHUS
33 CEJICKLIUH PACTEHUU U 1 Bubmmorexa [IOK
13.05.2026 | https://m.edsoo.ru/863¢9214
KUBOTHBIX
34 broTrexHoorus Kak oTpacib 1 bubnuorexa [JOK
MIPOU3BOJICTBA 20.05.2026 | https://m.edso00.ru/863e¢9336
OBUIEE KOJIMYECTBO YACOB 34 4

[10 [TIPOT'PAMME



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

11 KITACC

KoanuecTBo 4yacoB

DJIEeKTPOHHbIE
Ne Tema ypoka Konrpoisbnsie | IlpakTHyeckue Jara uHpposbIe
n/n Bcero U3ydeHmust o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchbl
| OBOJIIOIHA U METOABI €& | bu6nuoreka [JOK
H3y4YeHUs 05.09.2025 | https://m.edsoo.ru/863ea20e
Ucropus pa3zButus
2 npeACcTaBICHUN 00 1 buomorexa HOK
bel 12.09.2025 | https://m.edsoo.ru/863e9570
SBOJIIOIUU
but6mmoreka [IOK
3 M 1
ARPOSBOIOINH 19.09.2025 | https://m.edsoo.ru/863e9¢cle
[Tomysamms kak
JJIeMEHTapHas eANHUIA
BU/JIa U DBOJTIOIUH. Bt 1OK
nOIMOTEKA
4 Jla6 6ota Ne 1 1 0.5
abOpaTopHaz paboTd 26.09.2025 | https://m.edso0.ru/863¢99¢6
«CpaBHEHHE BHJIOB I10
Mopdororuaeckomy
KPUTEPUIO»
BIDKYIIIHE CHJTBI
5 gneMZII{]ia HbIE (aKTOPHI) 1 Bubmorexa TIOK
P P 03.10.2025 | https://m.edsoo.ru/863e9da4
SBOJIIOLIUA
6 EcrecTBennslit 0oTOOp 1 €ro | 0.5 bubmmoreka [JOK
hopmbI ’ 10.10.2025 | https://m.edsoo.ru/863e9ed0
PesynbpTaThl 3BOIIONNN:
7 MPUCTIOCOOTICHHOCTh 1 0.5 bubmorexa HOK
P ' 17.10.2025 | https://m.edsoo.ru/863e9fde
OpraHU3MOB H



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

BUJI000pa3oBaHUeE.
JlabopaTtopHas pabota Ne 2
«Omnucanue
MPUCTIOCOOTCHHOCTH
opraHusma u e€
OTHOCHUTEJIBHOTO XapaKTepa

Hanpasnenus u mytu

bu6mmoreka [IOK

8 MaKpO3BOJIIOLIMHI 24.10.2025 | https://m.edsoo.ru/863e9cle
9 Heob6patumocTts 3BOIIONNH 07.11.2025
10 Ucrtopus xu3Hu Ha 3emiie u
METO/IbI €€ U3YUECHUS 14.11.2025
1 ['unoressl NpoOUCXOXKACHUS bubmuorexa [JOK
JKU3HU Ha 3emie 21.11.2025 | https://m.edsoo.ru/863ea5a6
12 PasButue xu3nu Ha 3emiie bu6nuoreka [JOK
10 3pam U nepuogam 28.11.2025 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
pPacTUTEIBHOTO U 3KUBOTHOT'O
mupa. [Ipaktudeckas padora
13 Ne 1 «M3yuenue 0.5 bubmmorexa LHOK
05.12.2025 | https://m.edsoo.ru/863ea8bc
HCKOIIa€MbIX OCTAaTKOB
pacTeHui 1 KUBOTHBIX B
KOJUTIEKIIUSX
14 CoBpemMeHHas cuctema 0.5 bubnmnoreka [JOK
OPraHN4eCcKOro Mupa 12.12.2025 | https://m.edsoo.ru/863ea48e
15 OBOJTIOLIMS YEJIOBEKA but6mmoreka [{JOK
(arTpoOmoOreHes) 19.12.2025 | https://m.edsoo.ru/863eac2c
16 JBwxymue cuibl (pakTops) bubnuorexa [JOK



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

aHTPOTIOreHEe3a 26.12.2025 | https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUU
SBOJIIOLIUU YEJIOBEKa 16.01.2026
YenoBeueckue pacel U
18 MIPUPOIHBIC alaNTalliu bubmorexa [OK
PHPOA A 23.01.2026 | https://m.edsoo.ru/863caca2
YeloBeKa
Pe3epBHbIii ypok.
19 O06o01menue Mo Teme
«Bo03HUKHOBEHUE U 30.01.2026
pa3BUTHE )KU3HHU Ha 3eMiie»
20 €]
KOJIOTHS KaK HayKa 06.02.2026
21 Cpenpl oOuTaHus u bu6muoteka [IOK
9KOJIOTHYECKUE (PAKTOPbI 13.02.2026 | https://m.edsoo.ru/863eafec
AbGuoTtnieckue (HakTophl.
JlaGopaTopHas pabota Ne 3.
«Mopdonoruueckre
0COOEHHOCTH pacTeHuil U3
22 A3HBIX MECT OOUTAHUSDY 0.5 bubmmorexa [OK
P ' ' 20.02.2026 | https://m.edsoo.ru/863eb10e
JlaboparopHast pabota Ne 4.
«BinustHue cBeTa Ha POCT U
pa3BHTHE YEPECHKOB
KoJeycay
bubmmorexa [JOK
23 b
HOTHYCCKHC (aKTOpL 27.02.2026 | https://m.edsoo.ru/863eb348
DKOJIOTUYECKHUe
24 0.5
XapaKTePUCTHKU 06.03.2026

NOMyJIsIOU. HpaKTH‘{CCKaH



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

paborta Ne 2 «Iloacuér
TUTOTHOCTH TIOITYJISIITAH
pa3HBIX BUJOB PaCTECHUID»

75 Coo01iecTBa OPraHu3MoOB — bubnmnoreka [JOK
OHMOIIEHO3 13.03.2026 | https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bu6muoreka [IOK
(3KOCUCTEMBI) 20.03.2026 | https://m.edsoo.ru/863eb46a
OCHOBHbBIE TTOKa3aTEIU
9KOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubnnotexa LOK
y 27.03.2026 | https://m.edsoo.ru/863eb5fa
CBoliCTBa IKOCHCTEM.
Cykueccus
28 [IpupoaHbie 3KOCUCTEMBI 10.04.2026
29 AHTpOIIOreHHbIE
SKOCHUCTEMBI 17.04.2026
30 buocdepa — rnobanpHas bubnunoreka IIOK
JKOCHCTEMA 3eMJIU 24.04.2026 | https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH bubnuorexa [JOK
CyIIecTBOBaHUs OMoChepbl 08.05.2026 | https://m.edsoo.ru/863ebd16
0 UYenoseuecTBO B buochepe
3emun 15.05.2026
1 CocymiecTBoBaHUE TPUPOIBI bu6muoreka [IOK
U YeJI0BEYECTBa 22.05.2026 | https://m.edsoo.ru/863ebale
PesepBHBIil ypoK.
34 O06006111eH1Ee TEMBI
«CoobmiecTBa 22.05.2026

3KOJOTHYCCKHUE CUCTEMBID»



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBILEE KOJIMYECTBO YACOB
I10 IIPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbl CPeTHET0 001IIero 00pa3oBaHMsI

ChopMupoBaHHOCTh 3HAHUI O MecTe M poJid OMOJOTMM B CUCTEME
HAay4HOIO 3HAHUS €CTECTBEHHbIX HayK, B ()OpPMUPOBaAHUU
COBPEMEHHON E€CTECTBEHHO-HAYYHOM KAPTHHBI MHpa W Hay4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOIMM; (PYHKIHMOHAIBHOM TPaMOTHOCTH

YCJIOBCKA I PEIICHHUA )KU3HCHHBIX 3a/1a4

YMeHue pacKpblBaTh CoOJEpKaHHE OHOJIOIMYECKHMX TEPMHUHOB H
MIOHSITUH: KWU3HB, KJIETKA, OPraHu3M; MeTaboI13M (0OMEH BEIIECTB U
IpEBpalICHUE SHEPruu), roMeocTa3 (camMOperyJssdnus), ypoBHEBas
OpraHu3aIys KUBBIX CHCTEM, CAMOBOCIIPOM3BEACHUE (PENPOAYKIIHS),

HaCJICACTBCHHOCTb, U3MCHYUBOCTL, POCT U PA3BUTHC

YMmenue — u3naratb ~ Ouojoruyeckue — Teopur  (KiIeTouHas,
XpOMOCOMHasi, MyTanmoHHas), 3akoHsl (I'. Mennemns, T. MopraHna,
H.W. BasunoBa) u yueHus (0 ILeHTpax MHoOrooOpasusi |
IPOUCXOXKAECHUS  KynbTypHbIX pactenuii H.M.  Basunosa),

ONPCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHue BianeTh METOJAMU HAyYHOTO IIO3HAHUS B OHOJOTUU
(HaOnrofieHHe W OMHMCAHME YKUBBIX CHUCTEM, MPOILIECCOB U SIBICHHIA,
OpraHu3ainusi M TIpoBeJeHUEe OMOJIOrMYECKOro 3KCIEPHUMEHTa,
BBIJIBUKEHUE  THUIOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXKIY
UCCJIeyEeMbIMU BEJIMYMHAMHU, 00BsICHEHHE MOJTyYEHHBIX
pe3yNbTaTOB, HCIONb30BAHHBIX HAYYHBIX TOHATUH, TEOpUN U
3aKOHOB; yMEHHWE JieJlaTh BBIBOJBI HA OCHOBAaHWU TOJYyYCHHBIX

pe3yabTaTOB)

YMeHI/Ie BBIACIIATH CymeCTBeHHBIe HpI/ISHaKI/I BI/IpyCOBj KJICTOK
HpOKapI/IOT 158 E)YKapI/IOT, OOHOKJICTOYHBIX MW MHOT'OKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTH TpOIIECCOB OOMEHa BCIIECTB W
MPEBPAICHHUS] SHEPTUU B KJIETKe, (DOTOCHHTE3a, MIIACTHYECKOrO M
OHEPreTHYECKOr0o  OOMEHa, XEMOCHHTE3a, MHTO3a, Meko3a,

OImJIOAOTBOPCHUA, Pa3SMHOXKCHUA, HUHAUBHUIYAJIBHOT'O Pa3BUTHA




opraHusma (OHTOI'€HE3)

YMeHHe TPUMEHATHh TMONy4YEHHBIE 3HAHUS I OOBICHEHHS
OMOJIOTUYECKHX TIPOIECCOB U SBJICHUH, JUISI PUHATHUS TPAKTHUECKUAX
pelieHuii B TOBCETHEBHOW KM3HU B LEIIX oOecredeHus
0€30MacHOCTH CBOETO 3JI0POBBSI U 37I0POBBSI OKPYKAIOIIUX JIIOJIEH,
COONIOIGHUsT HOPM TPaMOTHOTO TIOBEJEHUS B  OKPYKAIOIICH
MPHUPOJIHON Cpelle; TOHUMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JMOCTHKEHUH COBPEMEHHOW OHOJIOrMM W OWOTEXHONOTHUH st

palOHAJIbHOI'O IIPUPOAOIIOTIB30BAHUA

YMenue peuaTth 3JICMCHTAPHBIC TCHCTUUCCKUC 3a/la4d HAa MOHO- U
,I[I/IFI/I6pI/II[HOG CKpCIIUMBAHUC, COCIINICHHOC HACJICAOBAHUC, COCTABIIATDH
CXEMbI MOHOFI/I6pI/I}1HOFO CKpC€uIuBaHUA JJIA MMpCaACKasaHus

HaCJICJOBaHUS IIPU3HAKOB Yy OpraHu3MoOB

YMeHne BBITOMHATH Ja0OpaTOpHBIE W TpaKTHUECKue paboThl,
coOmoaTh mpaBwia Npu paboTe ¢ yd4eOHBIM U J1a0OpaTOPHBIM

o0opyaoBaHUEM

YMeHHne KpUTHUECKH OLIEHUBATh M MHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEpXKaHMsA, BKIIOYAIOIIYI0 IICEBJOHAYYHBIE
3HaHUS W3 pazNUYHbIX HCTOYHHUKOB (CMMU, HayuHO-momyJsipHBIE
MaTepuaibl); dTUYECKUE aCHEKTbl COBPEMEHHBIX HCCIEIOBAHUN B

6I/IOJ'IOI‘I/II/I, MCIUIMNHC, OMOTEXHOJIOTUU

10

YMeHue co3aBath COOCTBEHHBIC IMCHbMEHHBIE U YCTHBIC COOOILCHHS,
0000111251 6M0JI0rHYECKYI0 MH()OPMAIHIO U3 HECKOJIBKUX HCTOUYHUKOB,

rPaMOTHO UCIOJIH30BaTh MOHATUHHBIN anmnapat OMOJI0TUI

11 KITACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOM
00pa30BaTeJILHON NMPOrPaAMMBbI CpeHero o01ero odpasoBanusi

CdopMUpoOBaHHOCTh 3HAHWUH O MECTE M POJU OWOJIOTUU B CHCTEME
HAYYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MUpPAa U HAy4YHOTO
MHUPOBO33PEHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
01oJ0roB B pa3BUTHE OMOJOTMHU; (PYHKIMOHAIBHOM TI'PaMOTHOCTH

YCJIOBCKA IJIA pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue pacKpbIBaTh COJEpKaHHE OHOJIOIMYECKHMX TEPMHUHOB H




MOHSTUM: BHJ, MOMYJISALHS, TEHODOH, YBOIIONMS, ABUKYIINAE CUITBI
(paxTopsr) IBOJIIOIINH, MPHUCTIOCOOTICHHOCTh OpPTraHHU3MOB,
BUJ000pa30BaHUE,  DKOJOTHMYECKHUE  (PAKTOPhI,  DKOCHCTEMA,
OPOAYUEHTbI,  KOHCYMEHTBI,  PEAyIEHTbI, I[EMd  IHTaHWs,

AKOJIOTHYECKas MUpaMuia, OnoreoreHos, onochepa

YMeHue usnarate OnoJ0ruuecKue Teopuu (3BOMOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  SBOJIOIMM), 3aKOHbl U
3aKOHOMEPHOCTH (3apopiieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiieHui u mytei sBomouuu A.H. CeBeprioBa, yueHus
o Owochepe B.M. Bepnaackoro), ompenensiTb TpaHUIBI UX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHrne BIaJ€Th METOJaMH HAYYHOTO IIO3HAHHWS B OWOJIOTHH
(HaOMrOICHWE W OTHCAHME YKUBBIX CHUCTEM, MPOIIECCOB U SIBICHHUIA,
OpraHM3alys ¥ TMpOBeICHHE OHOJOTHYECKOr0 JKCIEPHUMEHTA,
BBIJIBU)KEHUE  THUIOTE3bl;  BBIIBJICHHE  3aBUCHUMOCTH  MEXKIY
HCCJIeTyEeMbIMU BCIIMYMHAMHU, 00BsACHCHHE MOJTYYCHHBIX
pEe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX TMOHSATUH, TEOpHl U
3aKOHOB; YMEHHE JIeJlaTh BBIBOJBI Ha OCHOBAHHMM IOJIYYEHHBIX

PE3yIbTATOB)

YMeHue BBIJICIATH CYLLIECTBEHHBIE MpU3HAKH CTpPOCHUS
OMOJIOTHYECKUX OOBEKTOB: BHJIOB, TMOMYJISIIIUN, MPOIYIIECHTOB,
KOHCYMEHTOB,  PCIYICHTOB, OWOTEOIICHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOLECCOB HacCJICICTBEHHOM W3MEHUYHMBOCTH,
€CTECTBEHHOTO0 O0TOOpa, BHA000pa30BaHUs, IPHUCIOCOOICHHOCTH
OpraHWU3MOB, JCHCTBHUS JKOJIOTHUYECKUX (DaKTOPOB Ha OPraHU3MBI,
IIEpEHOCa BEHIECTB M IOTOKAa DJHEPIMM B  IKOCHUCTEMAX,
AHTPOIIOT€HHBIX M3MEHEHHUI B SKOCUCTEMAX CBOEHM MECTHOCTH,

KPYroBOpOTa BEUIECTB M OMOTCOXUMUYECKUX [IUKIIOB B Onocdepe

YMeHue NpUMEHATh NOJY4YeHHblE 3HAHUSA JUId  OOBSCHEHHUs
OHMOJOTrMYECKUX MPOLECCOB U SBICHUMH, ISl IPUHATHUS MPAKTUYECKUX
pemieHui B TOBCEJHEBHOM JKM3HM B LENAX  OOecredeHus
0€30MacCHOCTH CBOET0 3JI0POBbSl U 3[10POBbSl OKPYKAIOIIKX JIIOJIEH,
COONIIOJICHUsI HOPM TIPaMOTHOTO IIOBEJCHMS B OKpY’Karollen
NPUPOJIHOIM cpele; MOHMMAaHUE HEOOXOIUMOCTH HCHOIb30BaHUS
JOCTHKEHUM  COBPEMEHHOM  OuoyiorMu A PallOHAJIbHOTO

IIPUPOIOIIOIB30BAHNS

YMeHue pemath 3JeMeHTapHble ON0JIOTHYECKUE 3a/1a4i, COCTABIIATh

CXEMbI IEPEHOCA BEIIECTB U YHEPTUU B IKOCUCTEMAX (L€ MUTAHUS )




YMeHue BBINONHATH Ja0OpaTOpHblE M MpaKTUYECKHE paboThl,
coOmoaTh MpaBwia Mpu padboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM

00opyaoBaHHEM

YMeHue KpUTHIECKH OLICHUBATh U MHTEPIPETUPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJCp)KaHUS, BKIIOYAIONIYI0 IICEBIOHAYYHbBIE
3HaHUS W3 pa3uuHbIX HCTOYHUKOB (CMU, HaydHO-TIOMYJIsSpHBIC
MaTepHuabl); paccMaTpUBATh TJI00ATBHBIE IKOJIOTHYECKUE TPOOITIEMBI
COBPEMEHHOCTH, (JOPMHUPOBATH [0 OTHOIICHHIO K HUM COOCTBEHHYIO

18(0X370005010)
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YMeHnue co3naBaTh COOCTBEHHBIE TMCEMEHHBIC M YCTHBIE COOOIICHNUS,
0000111251 OMOJIOTHYECKYO HH(DOPMAITHIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIb30BaTh MMOHATHHHBIN arrapar OuoJIOruun




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

buoiorus kak Hayka

1.1

buonorust — Hayka o »xuBoi mnpupozae. Ponp Ouonoruu B ¢GopMUpOBaHUU

COBpPEMEHHOM HayuyHOU KapTUHBI Mupa. CructemMa OMOIOTHIECKUX HAYK

1.2

Mertoap! MO3HAHUS KUBON HPUPOIB! (HAOMIOAEHUE, SKCIIEPHUMEHT, ONMCAHuE,
u3MepeHue, Kiaccu(uKanusi, MOJEIHPOBAaHUE, CTATUCTHUYECKas oOpaboTka

JTAHHBIX )

JKuBble cucTEMBI U HX opraHu3anusa

2.1

JXKussie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. CBoiicTBa

O6uocucTeM U uX pasHooOpaszue

2.2

YpoBHU OpraHu3aluu OMOCHCTEM: MOJIEKYJISPHO-TEHETHYECKUH, KICTOUHBIMH,

OpraHU3MEHHBIN, MOMYJIAIUOHHO-BUOBON, SKOCUCTEMHBIH, OrochepHbIi

XHUMHYECKHH COCTaB U CTPOCHUC KIICTKH

3.1

XHUMHUYECKHM COCTaB KJIECTKHM. XHMHYECKHE 3JIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMEHTEI. Boz[a N MHUHEPAJIBbHBIC BCIICCTBA. q)}IHKHI/II/I BOAbI H

MHHCPAJIBbHBIX BEIICCTB B KIICTKE. HozmepmaHI/Ie OCMOTHYECKOI0 Oananca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMEpBI OEJKOB.
HeszamenumMble ¥ 3aMEHHMMblE aMHHOKHCIOTHI. AMUHOKHCIOTHBIM COCTaB.
YpoBHU CTPYKTYphl OEIKOBON MOJIEKYIbI (IEpBUYHASL, BTOPHUYHAS, TPETUUHAS
U YeTBEpTUYHAas CTPYKTypa). XMMHUYECKHe CBOMCTBa OenkoB. buomornueckne
byHKIIUN OEIKOB.

®epMeHTHI — OHoJorHYecKre Karanu3aropel. CTpoeHne GpepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnemuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(bepMeHTOB OT HCOPTraHUYCCKHX KaTaJIn3aTOpPOB

33

VYraeBoabl: MOHOCaxapH/ bl (II0K03a, prbo3a U Je30Kcupr0o03a), Jucaxapuabl
(caxapo3a, JlakTo3a) W TOJUcaxapubl (Kpaxmaj, TJIUKOTeH, IIEeJIII0J03a).
Bbronorndeckne GyHKINU YTIIEBOIOB.

Jiunuasl:  TpUTIULIEpHUAbl, cTepounsl, ¢ochomununel. ['mapoduasHO-
rusipooOHbIe cBoOMCTBa. buonormueckune ¢ynkumu naunuaos. CpaBHEHUe

YIJI€BOJOB, OeIKOB U JIMIMIUA0B KaK HCTOYHHUKOB SHEPTHUHU

34

Hyxkneunoseie kucnotsl: JIHK 1 PHK. Hykieotn bl — MOHOMEpPBI HYKJIEHHOBBIX




kucioT. Crtpoenne u ¢ynkuuu JHK. Crpoenme m ¢ynknum PHK. ATO:

CTpOCHHUE U (PYyHKIHH

3.5

Hwuronorus — Hayka o kietke. Knertounas teopusi. MeToapl H3y4eHus KIETOK

3.6

Kierka xak nenoctHas xuBasg cuctema. OOIIue Npu3Haku KJIETOK: 3aMKHYTasl
HapykHasi MeMOpaHa, mojiekyisl JJHK kak renernueckuil anmapat, cucrema

cuHTe3a OeJKka

3.7

Turmbl KIETOK: 3yKapruoTHYeCcKas U mpokapruoTuieckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuueckor kieTku. Kiierounas crenka Oakrtepuit. CrtpoeHue
AYKapUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIHHOM, KUBOTHOM W

IpUOHOI KIIeTKH

3.8

[ToBepXHOCTHBIE CTPYKTYpBHI KIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAJIHMKC, WX
¢dynkun. [Tnazmatudeckas memOpana, e€ cBoiictBa 1 GpyHKImuU. LluTormnasma u
e¢ opranouapl. OJHOMEMOpaHHBIE OPraHOMIBI KJIETKU: SHJIOIUIA3MaTHYeCKast
cetb (DOIIC), ammapar [ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJIETKH: MHTOXOHAPHH, TacTuAbl. [IporcxokaeHne MUTOXOHAPHNA U TIACTHUI.
Bunpr mactun. HememOpaHHble OpraHOMIbI KJIETKH: PUOOCOMBI, KJIETOUHBIN

HCHTP, pCCHUYKH, KT'YTHKU. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxmrouenus

3.9

SAnpo — peryasTopHblii neHTp kieTku. CTpoeHue sjpa: siiepHas 000JI0uKa,

KapHuoIla3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KJICTKC

X(I/ISHCI[GHTCHBHOCTB KIICTKHN

4.1

OOMeH BemecTB, WM METAa00IU3M. ACCUMIISIMS (TUTACTUYECKH OOMEH) U
JTUCCUMUIISANINS (SHEPTeTUYECKUl 0OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpoIecca
meTabonu3ma. Tunsl oOMeHa BemecTB: aBTOTPOQHBII U rerepoTpodHbIid. Ponb

q)epMeHTOB B OOMEHeE BCIICCTB U NPCBpALICHUN SHCPI'UU B KIICTKE

4.2

®otocunTe3. CBeToBas u TeMHOBas (asbl poTocuHTesa. Peakuuu porocunresa.
D¢ dexTuBHOCTH PoTOCHHTE3a. 3HAUeHHE (POTOCHUHTE3a JUIS KHU3HU Ha 3eMile.
Bnustane ycnmoBuii cpensl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHUS €r0
NPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYyIole OakTepuu. 3HAUeHHWE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

DHepreTudyeckuii oOMeH B KJETKe. PaciierieHue BelIeCTB, BBIICICHHE U
AKKyMYyJIUPDOBaHHE DSHEPIUM B KJETKE. OTambl SHEPreTH4YecKkoro oOMeHa.
['muxonus. bpoxenue u ero Buael. KucnoponHoe okucieHue, Win KJIETOYHOE

nbixanue. DPPEeKTUBHOCTh YHEPTeTUIECKOTO 0OMeHa

44

Peakumm wmarpuuyHoro cuHTe3a. [eHermueckas wuHpopmammsa u JJHK.

Peanuzanus remernueckoil mHPOpMauu B KIETKE. | 'eHeTUYecKuii Ko U ero




cBoiictBa. Tpanckpunuus — matpuunsiii cuate3 PHK. Tpancnsnus — 6nocunTes

6enka. Koguposanue amunokucnot. Pois pudocom B OnocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3HU — BUpPYCHl. VcTopust oTkpeitusi BupycoB (/.M.
WBanoBckuii). OCOOCHHOCTH CTPOCHUST U IKU3HENEATEILHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedunura yenoeka (BUY) — Bo3oyaurens CITN/a.

[IpodunakTruka pacnpocTpaHEHHsS] BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenne n HHIAWBHUYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Knerounsli 1MWK, WM JKU3HEHHBIM LMK KiIeTku. WHTepdaza u MuUTO3.
[Iponeccrl, mpoTtekatomue B uHTEpdasze. Perumkanus — peakust MaTpUIHOTO
cureza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIumIouIHBIE W TAaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPpOMaTHJIBI.
[utonornyeckne OCHOBBI pPa3MHOKEHHS W WHIUBHIYAJIbHOTO pa3BUTHUSA
OpraHU3MOB.

Henenune knetkn — murto3. Ctaaun muto3a. [lpomeccel, npoucxonsuiue Ha

Pa3HBIX CTAAUAX MUTO3A. buomorndecknii CMBICIT MUTO3a
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®opMBbI pa3MHOXKEHHSI OPTaHU3MOB: OecCIojioe W TMmoyioBoe. Buabl Gecronoro
pasMHOXKEHHUS: JEIeHHE HAJBOE, IMOYKOBAHHME OJHO- W MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIINU
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[TooBoe pazMHOXKEHHE, €T0 OTIIMYHUS OT OECIIONOTO.
Meiio3. Craguun wmeitosza. Ilpouecchl, mpoucxonsdiiue Ha CTagusix Meno3a.
IToBenenue xpomocoMm B Mmeio3e. Kpoccunrosep. buonornueckuid cMbIca U

3HaYEeHHUE Meno3a
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["amerorenes — npoiecc 00pa3oBaHuUs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [Tos0BBIE
JKeJIe3bl: CEMEHHUKU U SUYHUKH. OOpa3oBaHUE U PA3BUTHE MOJIOBBIX KJIETOK —
rameT (CepMaTo30u/1, SIMIEKIeTKa) — CliepMaTorenes u ooreae3. OcoOEHHOCTH

CTPOCHHUA HﬁHeKHeTOK H CIICpMaTO30MUI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFeHGS

5.5

WnpuBuayanbHoe  pa3BUTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHATBHOTO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisius, opraHorenes. [loctamGpuonanbHoe pa3Bute. TuIibl
NOCTAMOPHOHATIBHOTO Pa3BUTHA: MpsAMOE, HenpsiMoe (JIMYMHO4YHOE). BnusHue
CpeZibl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOACTBA.

Poct u pasButrue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOCHUE

CCMCHHU, CTAIUN PASBUTHUA

HaCJIeI[CTBeHHOCTB 1 USMCHYUBOCTb OPraHU3MOB




6.1

IIpeamer u 3ajaun reneTuku. Micropus pa3BUTUSA TeHETUKU. BKiag pocCUilcKux
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHKH. METOIbl TEeHETHKH
(ruOpUIOIOTHYECKUH,  LUTOICHETUYECKUH,  MOJIEKYJIIPHO-T€HETUYECKHIA).
OcHoBHBIE T€HETHYECKUE NOHATHA. | eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yeMast

B CXEMax CKpeIVBaHUN

6.2

3aKOHOMEPHOCTH HacjeOBaHUs MPU3HAKOB, ycTaHOBIEHHbIC [. Menpaenem.
MoHOTHOPUIHOE CKpEIMBaHUE. 3aKOH €IWHOO0Opa3wsi THOPUIOB IEPBOTO
nokoseHus. IlpaBuino noOMHHMpOBaHMS. 3aKOH pACLICIUIEHUS NPU3HAKOB.
['unoTe3a uncToThl raMerT. [loaHOE U HeTOTHOE JOMUHUPOBAHUE.

JurubpunHoe ckpemrBanyue. 3aKOH HE3aBUCUMOI'O HACIEA0BaHUS MPU3HAKOB.
[{utoreHeTn4yeckne OCHOBBI JAUTHOPHUIAHOTO CKPEIIMBAHMS. AHAIU3UPYIOIIEEe
CKpCIIMBaHUC. Hcnonp3oBanue AHAJIU3UPYIOIICTO CKpCIIUBaHUA JJIA

OIIPCACIICHUS I'CHOTHUIIA ocobu

6.3

CuernnieHHOe HacneaoBaHue Mpu3HakoB. Pabota T. MopraHa mo CHEIUICHHOMY
HACJIOBaHUIO TeHOB. HapylieHue cueruieHus TeHOB B pe3ysbTare
KPOCCUHIOBEpa. XPOMOCOMHAsi TEOpHs HACJIEACTBEHHOCTH. I eHeThueckue
KapThI.

I'eneruka nona. XpoMoOCOMHOE ompejaesieHue mnoia. AyTOCOMbI U IOJIOBbIE
XpoMocoMBbl. ['oMorameTHble U reTeporameTHble opraHu3Mbl. HacnemoBaHue

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

M3MeHunBOCTb. Buabl N3MEHUMBOCTH: HEHACIEACTBEHHAs M HACIEACTBCHHAS.
Ponp cpenpl B HEHAcneACTBEHHOM WM3MEHUYMBOCTH. XapaKTEPHCTHKA
MOJIU(HUKAIIMOHHON H3MEHYMBOCTU. BapHalMOHHBIA psJ W BapHallMOHHAS
kpuBasd. Hopma peakuum npusHaka. KosjanuecTBeHHbIE M KAaueCTBEHHBIC

MIPU3HAKU ¥ UX HOpMa peakiuu. CBoKcTBa MOIU(DUKAITMOHHOW H3MEHYUBOCTH

6.5

HacnenctBennasi, WM TeHOTUIIMYECKas, W3MEHYMBOCTh. KomOuHaTHMBHas
U3MEHYMBOCTh. Meio3 W TOoJ0BOH mpolecc — OCHOBAa KOMOMHATHBHOU
U3MEHYMBOCTH. MyTallMOHHAsS W3MEHYUBOCTh. Kilaccupukanus MyTarui:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M IpUYUHBI MyTauui. MyTareHHble
¢dakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIEICTBEHHOW H3MEHUYHMBOCTHU

H.U. BasuiioBa

6.6

I'enetuka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbl TEHETHUKHU
4eJI0BEKA: TCHCAIOTUYCCKUM, OJIM3HEIIOBEIH, IIUTOTCHETUYCCKU,
OMOXMMHUYECKUH, MOJEKYJsIpHO-reHeTuueckuil. CoBpeMEHHOE OIpeieieHne
T€HOTHIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHKUE, B TOM YHUCIIE
¢ momomipto ITI[P-ananu3a. HaciaeacTBeHnHbie 3a001€BaHMs YCIOBEKA: TCHHBIC
0oJie3HM, 00JIE3HU C HACIIEACTBEHHOM MPEaPaCcON0KEHHOCThIO, XPOMOCOMHEIE

6one3nu. CoMaTHUECKUE W TeHepaTHBHbIE MyTanuH. lIpuHIMIBI 310pOBOTrO




06pa3a KNU3HHU, AUATrHOCTUKH, HpO(l)I/IJ'IaKTI/IKI/I N JIC€UYCHHUA TI'CHCTHYCCKHUX
Oone3Hel. Menuko-reHeTH4eCcKoe KOHCYJIbTUPOBAaHHUE. 3HaueHue
MEIMIMHCKOW TI€HETUKHM B TNPEJOTBPAIICHUH M JIEYEHUM TE€HETUYECKUX

3a00JIEBaHUM Y€EIOBEKA

CCJ'IGKHI/IH OpraHnu3MoB. OCHOBBI OMOTEXHOIOT U

7.1

Cenexkuus Kak Hayka M MpPOLECC. 3apoKIE€HUE CENEKIHUd M TOMECTHUKAIIMS.
Yuenne H.M. BaBwioBa o0 1eHTpax NPOUCXOXKICHUS M MHOTO0Opa3us
KYJBTYPHBIX pacTeHuil. LIeHTpbI MpOoUCX 0k ICHHS JOMAITHUX )XKUBOTHBIX. COPT,

noponaa, mirTaMm

7.2

CoBpeMeHHBIE METOJbI CEJEeKIMH. MacCOBbI U MHIAMBHIYaJbHBIN OTOOPHI B
CEJIEKIIMM pAacTeHUM M KUBOTHBIX. OLEHKa 3KcTepbepa. biamszkopoacTseHHOE
cKpenuBanue — WHOpuaUHT. Yuctas nuHusa. CKpeluMBaHWE YHCTBHIX JTUHUU.
I'ereposuc, wm rudpugHas cuina. HepoacTBeHHOE CKpelIMBaHue — ay TOPHUIMHT.
Otnanénnas rubpunmzanus u e€ ycnexu. VCKycCTBEHHBI MyTareHes u
IIOJIyYEHHUE IOJIUIUIONAO0B. J[OCTHIKEHUS CEeNeKUUU pPACTEHUM, >XUBOTHBIX MU

MHUKPOOPTraHU3MOB

7.3

bruorexHosorusa Kak oOTpaciab INPOMU3BOJACTBA. ['€HHas MHXKEHEpHsA. OTalbl
co3nanus pexomoOunantHo JIHK u Tpancrennsix opranusmos. Kierounas
uHxkeHepus. Kierounele  KyJnbTypsl. MUKpPOKIOHAJIBHOE  Pa3MHOXKECHHUE
pacreHnii. KioOHHMpOBaHME BBICOKOIPOAYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpPraHu3MoOB. DKoJOoruyeckue u studeckue npodiemsl. [MO — renernuecku

MOAU(PUIIIPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

HpOBepHeMblﬁ JIEMEHT COACPKaHUA

DBOIIIOIMOHHAST OHOJIOTHS

1.1

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerenbcTBa 3BoMoIMH. IlajmeoHTONMOrHMUYECKHE:  TOCIIEAOBATENIBHOCTD
MOSIBJICHUS] BUJIOB B TMAaJICOHTOJOTHYECKOH JIETONHCH, TEpPEeXOAHble (opMbl.
buoreorpaduyeckue: cxonctBo u paznuuue (ayH u iaop MaTepukoB u
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA M pPa3IMuusi SMOPHOHOB Pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/I‘-IeCKI/IGI T'OMOJIOTMYHBIC,
aHAJIOTWYHBIC, pYIAMMEHTApHBIE  OpraHbl, aTaBU3MBL.  MOJEKYJISIPHO-

OHMOXMMUYECKUE: CXO0ACTBO MCXAaHU3MOB HACICACTBECHHOCTH MW OCHOBHBIX




MeTabOIMUECKUX MyTeH Y BCeX OpraHu3MOB

1.2

OpomonionHass teopusi Y. JlapBuna. [Ipeanochiiku  BO3HUKHOBEHHS
JapBUHMU3MA. JIBIDKyIIME CUIIBI SBOJIONHMH BUAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXEHHE TPU OTPAHUYEHHOCTH PECYPCOB, HEOTIPEACIEHHAS U3MEHYMBOCTb,

6opnOa 3a cyliecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass Teopus dBomonmnu (CTD) W OCHOBHBIE €€ TIOJIOKEHUS.

Muxpossontouus. [Tonynsinus kak eqMHULA BUAAQ U YBOJTIOLIHA

1.4

JBkyume cuibl ((pakTOpbl) SBOJIOLMU BUAOB B Ipupoze. MyTarMoHHBIN
nporecc U KOMOMHATUBHAsE U3MEHYUBOCTh. [lomysaoHHbIe BOJIHBI U apei(
reHoB. M3omsust u murpanus. EcrecTBeHHBIH 0TOOp — HANPABISIOMIUKI (akTop
3BOMIOLNHU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yiabTaT HBoitonuu. [Ipumepst
MPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMopd03bl i HIAUOATANITAITIH.

Bun wu  BugooOpazoBanme. Kpurepuu Buma. OcHOBHBIE  (OPMBI

BH1000pa30BaHM: TeOrpapuIecKOe, IKOJIOTHIESCKOE

1.5

Maxkpospomorsi.  Dopmbl  dBomONMM:  GUIeTUYECKas, JUBEpreHTHas,

KOHBCPIreHTHAA, IapajljiC/ibHasd. H606paTI/IMOCTL 9BOJOIHNH

Bo3HukHOBEHME U Pa3BUTHC )XU3HU HA 3emite

2.1

JloHayuyHble MpPEACTaBICHUS O 3apOXKJICHUM >KWU3HU. HayuHble rumoressl
BO3HMKHOBCHUS JKM3HHM Ha 3emyie: a0MOreHe3 W IMaHCIepMus. XUMHYecKas
3BOJIOLHUA. OKCHEPUMEHTAIBHOE TMOATBEPKACHUE XUMHUYECKOH 3SBOJIOLIMH.
HavanbeHbie 3tansl Ouosiornyeckoit apomonuu. I'unoresa PHK-mupa. Ilepseie

KIJICTKHU M UX 3BOJIFOIIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)XKUBbBIX OPraHU3MOB

2.2

PazButue xu3Hu Ha 3emiie 1o 3paMm U nepuojaM. Karapxeil. Apxelckas u
npoTtepo3oiickas dpbl. llameo3oiickas 3pa U e€ mnepuoabl: KEeMOPHIICKH,
OPJIOBUKCKUU, CHJIYPUUCKUN, JI€BOHCKUH, KaMEHHOYTOJIbHBIM, MEPMCKHUH.
Me3so3o0iickas opa u €€ Iepuoabl: TPUACOBBIN, IOPCKUHI, MEJIIOBOM.

Kaiinozoiickass 2pa u €€ Tmepuoipl: MajJeOreHOBbIM, HEOrE€HOBBIN,
AHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIMMara MU TeOJIOTMYECKUX IMPOIECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIILHOTO U )KUBOTHOTO MUpa. ApoMOp(O3bl
y pacTeHuil u *KUBOTHBIX. [losiBIEHUE, paclBET U BBIMUpPAHUE TPYII KUBBIX

OpraHU3MOB
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Cucrema OpraHMYeCcKOro MHpa Kak oOTpakeHue -3BoonUH. (OCHOBHBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB
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3BOJ’IIOI_[I/I$I YCJI0BCKa. AHTpOHOHOFI/I}I KaK HaykKa. PazButne HpeZ[CTaBJ'IeHI/Iﬁ 0




MIPOUCXOXKACHUN 4YesioBeKa. Meronpl u3yuyeHHsl aHTpororenesa. CxoJcTBa U
pa3nuuus 4eJIoBEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHUE YEIOBEKA.

IBuxyue cuibl (paxTopsl) aHTpororeHesza. HaciencrtBenHass H13MEHUYUMBOCTD
U €CTeCTBEHHbIM 0TOOp. OOIIECTBeHHbIH 00pa3 KU3HU, U3TOTOBJIEHUE OpYyAUi

Tpy/Jia, MBIIUICHUE, PEYb

2.5

OcHOBHBIE CTaJMM W BETBU HBOJIIOIMU YEJIOBEKAa: aBCTpasionuTeku, YemoBek
yMenbid, YenmoBek mnpsaMoxomdiui, YenoBek HeaHAepTaabCKuM, Yenosek
pa3yMHbIi. Haxo/ku MCKOIMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHHUA, 00JIaCTh

pacrnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPY AU

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIINE PAchl: €BPONEONIHAS (€Bpa3uiickas),
HErpo-aBCTpajioujHas  (PKBaTOpHalibHAs),  MOHTOJOMJHAas  (a3UaTcKo-
amepukaHckas). YepTsl NPUCIIOCOOTICHHOCTH MPEACTaBUTEICH YeIOBEYECKUX
pac K YCIOBHSM CyLIecTBOBaHMsS. EnuHCTBO denoBedeckux pac. Kpuruka

pacusmMma

OpranusMsbl 1 OKpy>Karolias cpea

3.1

OKosiorust Kak Hayka. 3ajiaqd M pa3Jiesibl SKOJOrMH. MeTobl 9KOJIOTHYECKUX
UCClleIoBaHUM.  DKoslornyeckoe  MupoBo3zpeHue.  Cpenasl  oOMTaHUS

OpraHnu3MoOB: BOJJHAas, HA3CMHO-BO3AyIIIHAsA, IOUBCHHAA, BHYTPHOPraHU3MCHHAsA

3.2

Okonoruueckue ¢akropbl. Kiaccudpukauus sxomorndeckux — (HakTOpoB:
abuoTnyeckue, OMOTUYECKHE W aHTpONOreHHble. JleHCTBUE HSKOJIOTMYECKHUX

(hakTOpPOB HA OPTaHU3MBI
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AbGnoTtnueckue (GakTopel: CBET, TEMIEpaTypa, BIAKHOCTh. DOTOMEPHOAM3M.
IIpucnocoOnenuss OpraHu3MoOB K JEHCTBHIO aO0MOTHYECKUX (HaKTOPOB.

buonornueckue puTMbl

34

buotnyeckue ¢axTopsl. Buapsl OMOTHUECKUX B3aUMOJCHCTBUIN: KOHKYpPEHIIHS,
XMITHUYECTBO, MApa3sUTU3M, MYTYyalu3M, KOMMEHCAJIN3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEUTpaIM3M. 3HAYCHHE OMOTHYECKUX

BSaHMOHefICTBHfI JJIs1 CYHIECTBOBAHMA OPraHU3MOB B ITPUPOJHBIX COO6H.[€CTBaX

3.5

ODKOJIOTHYECKHE XapaKTCPUCTHUKHU MOMyJIAIUH. OCHOBHBIE IIOKa3aTciin
nomyJjiinuu: 4YuCJICHHOCTb, IUIOTHOCTB, POKIAACMOCTb, CMCPTHOCTH, HPHUPOCT,

Murpanus. JJnHaMuka 4iCI€HHOCTH MOMYJISILUY U €€ peryJsius

Coo0111ecTBa ¥ DKOJIOTHYECKAE CUCTEMBI

4.1

CooOmiectBo opraHu3smMoB — OuorieHo3. CTpyKTypsl OHOLIEHO3a: BUAOBasi,
NPOCTpaHCTBEHHas1, Tpoduueckas (numeBas). Bunbl-nomuHantel. CBs3u B

OnoleHo3€e




4.2

Okosnoruueckue cucrembl (3kocucteMbl). Ilonstue 00 »5kocucreme u
ouoreoneHoze. MDyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJIYLEHTHI,
KOHCYMEHTbI, peayueHtbl. KpyroBopoT BemecTB M TOTOK SHEPruu B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBble 1ienu u
cetu. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBI: OMoMacca, MPOAYKLUS.
DKOJIOTHYECKUE MUPaMUbL: MPOIYKIMH, YUCIEHHOCTH, Onomacchl. CBOHCTBa

9KOCUCTEM: YCTOWYMBOCTb, CAMOpETyJIsiiiysl, pazButue. CyKueccus

4.3

[Ipupoanbie 3KOoCHCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTPONOTreHHbIE ~ 3KOCUCTEMBI. ATPOIKOCHUCTEMBL. Ypb6o3KoCcUCTEMBL.
buonorudeckoe u X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpasue kak (akrop ycroiumBocTH dKOocucTeM. CoxpaHeHHe

OHMOJIOrMYecKoro pa3HooOpasus Ha 3emiie
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Yuenue B.M. Bepnanckoro o Ouocdepe. I'paHuipl, cocTaB M CTPYKTypa
ounocdepsl. XKXuoe BemecTtBo u ero GyHkun. OcobeHHOCTH OMOChephl Kak
r7100aIbHOM JKOCHCTEMBL. J[MHAMHYECKOe paBHOBECHME M OOpaTHas CBS3b B
ounocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKUE IMKIIBI JJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH

4.5

UYenoseuecTtBo B Onochepe 3emun. AHTpPONOTEHHBIE U3MEHEHHUs B Omocdepe.
['mobGanbHBIE YKOJIOTUYECKUE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO YINPABICHUS NPUPOAHBIMH pECcypcaMh H WX

ucnosib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






