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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHUOJOTHH TEOPETHYECKYI0 OCHOBY ISt
OompenesieHUs] TOAXOA0B K (DOPMUPOBAHUIO COJEpKaHHUS Y4eOHOro mpeaMera
«buonorus» cocraBuiaM. KoHuenryainbHele mnonoxkenus PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIei, cojepKaHus, pe3yJabTaToB OOy4YeHUs U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB, TTOJIOKESHHS 00 OOIINX LEIIIX U
NPUHIUNAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHHUE CHUCTEMbI CPEIHEro
obmrero oopazoBanus B Poccuiickoit denepaiinu, a Takxke Moja0KeHUs o creruduke
Ouonoruu, €€ 3HAUYEHUM B TO3HAHUU SKUBOW TPUPOABI U OOecleueHUu
CYIIECTBOBaHMS uyeloBeYecKoro oomiecTBa. COrjlacHO Ha3BaHHBIM IMOJIOKEHUSIM,
OTpeIeJICHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI 10 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Onosioruu Aa€T MpeAcTaBICHHUE O LENsIX, 00 001ei cTpaTeruu
0oOy4eHUs1, BOCIIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJCTBAMU YU4EOHOTr0 IpeIMeTa
«buonorus», onpeaenser 00s3aTeTLHOE MPEIMETHOE CONIEP)KAHKE, €TO CTPYKTYPY,
pacrpeiesieHde Mo paszjeliaM U TeMaM, PEKOMEHAYEMYIO IMOCJIeI0BATEIbHOCTh
U3y4YeHUs] Y4eOHOro MaTepHalia ¢ y4€TOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3CH, JIOTUKM O00pa30BaTENBHOIO TIpOllecca, BO3PACTHBIX OCOOCHHOCTEH
oOydJaronmxcs.

B porpamme 1o 6M010ruu TakKe YYUTHIBAIOTCS TPEOOBAHUS K IIJIAHUPYEMbIM
JUYHOCTHBIM, METAlPEAMETHBIM W TIPEIMETHBIM pe3yjbTaTaM OOydYeHHS B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABaTEIHLHOMN
JeSATebHOCTH/YICOHBIX JICHCTBUH O0OYYaOIIUXCS 110 OCBOCHHIO COJICPIKAHUS
OMOJIOTUYECKOT0 00pa30BaHUS.

B nporpamme no 6uosoruu (10-11 kmaccel, 6a30BBI ypOBEHB) peaar30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYCHHHM OWOJIOTHM, Ojarojgaps 4demMy B HeH
IpOCMATPUBAETCS HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopmMHUpoOBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33pEHUS, EHHOCTHBIX
OpUEHTALUNA JTUYHOCTH, IKOJIOTHMUECKOTO MBIIUIEHUS, TPEICTABICHUNA O 3JI0POBOM
oOpa3e KM3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYJKalolleld MPUPOJHON Cpere.
[TosTomMy Hapsny ¢ u3ydeHUEM OOIIEeOMOIOTUYECKUX TEOPHUH, a TaKKe 3HaAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX ITPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YEJICHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUU B MMOBCEIHEBHOMN JKM3HU JIJISl PEIICHUS MMPUKIIATHBIX 3a71a4, B
TOM 4Hclie: TPOPUIAKTUKYA HACIEJACTBEHHBIX 3a00JIeBaHUN YEIOBEKAa, MEINKO-
T€HETUYECKOTO KOHCYIbTUPOBAHUS, 000CHOBAHUS HKOJIOTUUECKH IIEJIECO00Pa3HOTr0o
MIOBEJICHUS B OKPYKAIOUIECH MPUPOHON Cpele, aHaln3a BIHMSHUS XO3SMCTBCHHOU
NEATeNIbHOCTH YeJIOBEKa Ha COCTOSHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
YcuneHne BHUMaHUS K TPUKIATHON HAMpPaBICHHOCTH YYEOHOTO MpeaMera
«buonorus» NpoJUKTOBaHO HEOOXOAMMOCTHIO 00ECIICUEHHS YCIOBUM JJIs pEeIICHUs



OJTHOM M3 aKTyaJbHBIX 3a/1ay IIKOJIHHOIO OMOJIOrHYEeCKOro o0pa3oBaHUs, KOTOpas
npeanoiaraer (popMupoBaHue y oOydarouIuxcsl CIOCOOHOCTH aganTHUPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIEIOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE cpenHero o0OImero 0o0pa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa obecrneunBaeT GOpMHUpPOBAHWE Yy OOYYAIOUIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MUpA, paclidpseT U 0000IIaeT 3HAHUA O KUBOW IpPHUpPOJE, €€
OTJIMYUTENBbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allid M SBOJIOLUHU, CO3AET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  MpuUpoabl, (OPMUPOBAHHUSA
(GYHKIIMOHATBHON TPaMOTHOCTH, HABBIKOB 3/I0POBOTO W Oe3omacHOro ooOpasa
KU3HH, SKOJOTUYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3naueHne OMOIOTHSI UMEET TaKXkKe JJIsl PeIIEHUs] BOCIIUTATEIbHBIX U
pa3BUBAKOIIMX  337a4  CpPeAHEro  oOmero  o0pa3oBaHUs,  COLMAIU3ALMH
oOyuvaronuxcs. M3yuenue Ouosiornu oOecrneurnBaeT yclIoBUs A1 (POpMUPOBAHUS
UHTEJUICKTYaNbHbIX, KOMMYHHKAllMOHHBIX M  HMH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYphl, CIOCOOCTBYET HMHTErpalliyd OMOJOTMYECKUX 3HAHUM C
NPEICTaBICHUSIMH U3 APYTUX YIEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUH U
reorpa¢uu. Ha3zBaHHbIE MONOXEHUS O TMPEJHA3HAYEHUU Y4EOHOro NperMeTa
«buonorusi» COCTaBWJIM OCHOBY JUIsl OIpEACNICeHHs] TOIXO00B K OTOOpYy u
CTPYKTYpUPOBAHHUIO €r0 COJAEpXKaHMs, MPEACTaBIEHHOr0 B Mporpamme [0
OuoJIoTU .

Ot16op coxmepxkanust yueOHOro mnpenmera «buosorus» Ha 6a30BOM YypOBHE
OCYIIECTBIEH € MO3ULUHI KyJIbTypOCOOOpPa3HOro IOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: JOJKHBI OCBOUTH 3HAHMS M YMEHHUS, 3HAUYUMBIEC MJIs
dopmMupoBaHus O0O0ImIEH KyJIbTYphl, OMNpPEICISIONINE aJeKBaTHOE IMOBEICHHE
YeJioBeKa B OKpPY’Kalolllel MPUPOJHON cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU M TPAKTUYECKON aesitenbHOCTU. Oco00e MECTO B ATOM CHCTEME 3HaHUM
3aHUMAIOT AJIEMEHTHI COJEpXKaHUsI, KOTOPbIE CIy>KaT OCHOBOH i1 (OPMUPOBAHUSA
INPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa H
LHEHHOCTHBIX  OpPUEHTAIMSX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  TyMaHHM3allUU
OMOJIOTUYECKOTO 00Pa30BaAHUSI.

CtpyKTypupoBaHHE COAEpPKAHUSI Y4EOHOTO MaTepuaiga B IporpaMme IO
OMOJIOTUM OCYUIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHS 3HAHUU 00
OTJIMYUTENBHBIX 0OCOOCHHOCTSIX KMBOM MPUPOJIBI, 0 €€ YPOBHEBOW OpraHU3aIlU U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOUIUE COJIep KaTeabHble JIMHUU: «bronorus kak Hayka. Meroabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonormyeckas cucrema», «OpraHus3Mm Kak
Oouonoruyeckas cucreMa», «CucreMa M MHOrooOpasue OpPraHMYECKOro Mupa,
«DBOJIOLINA KUBOH MPUPOABI», « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.



Ilens m3yueHuss ydeOHOTO mpeameTra «buornorus» Ha 0a30BOM YypOBHE —
OBNaJiIcHHEe  OOyYaroNIMMUCS 3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHAITBHON
OpraHW3allMM KHWBBIX CHCTEM PA3HOTO paHra W MPUOOpEeTEeHHWE YMEHUH
WCIIOIB30BaTh 3TU 3HAHMS JUIS TPAMOTHBIX JICMCTBHUU B OTHOIICHHUU OOBEKTOB
YKUBOU MPUPOIBI U PEIICHUSI Pa3INIHBIX KU3HECHHBIX IMPOOIEM.

JlocTixkeHne 1enu u3ydeHus ydeOHoro mpenmerta «buonorus» Ha 6a3oBoM
ypOBHE 00€CTIeYMBACTCS PEIICHUEM CIISAYIOIINX 3aa4:

OCBOEHHE OOYYarOIMMHKCS CHCTEMBbl 3HAHMK O OHMOJOTHYECKUX TEOPHSX,
YUYCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBHiIaX, CIyKaIluX OCHOBOM
st OPMUPOBAHUS TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpA, O
MeTOJ[aX HAy4YHOrO0 MO3HAHMS, CTPOCHUH, MHOTOO0pa3uu U OCOOCHHOCTSIX JKMBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3aIliH, BBIJAIOIMIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUIX B OMOIOTUH,

dbopMupoBaHre y OOYYAIOIMIMXCS ITO3HABATEIBHBIX, HHTEIUICKTYATbHBIX H
TBOPYECKHX CIOCOOHOCTEM B TIpoIlecCe aHalu3a JaHHBIX O MYyTSX pPa3BUTHUS B
OMOJIOTUM HAy4YHBIX B3IJISJ0B, MJCH W IOAXOJ0B K HM3YUCHHIO >KHBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aIlnH;

CTAaHOBJICHHE Yy oOOydarommxcss oO0meil KyJabTypsl, (YHKIHMOHAIBHOU
IPaAaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHATH M OLICHUBATDH SBJICHUS OKPY>KAFOIIETO
MHpa >KUBOM IIPUPOJIGI HA OCHOBAHWH 3HAHUM U OIBITA, TIOJYYCHHBIX ITPH U3YUCHUN
Onooruy,

dbopMupoBaHHe Yy OOYYAOIIMXCSA YMCHHH WUTFOCTPUPOBATh 3HAYCHHC
OMOJIOTUYCCKUX 3HAHUM B TIPAKTUYECKOM JESATEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOOMOTEXHOIOTHH;

BOCTIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM >XKHUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOIIECHUSI K HEM, COOTIOICHHS dTUYECKHUX
HOPM TIPH TPOBEJACHUN OMOJIOTUYECKUX UCCIICIOBAHUMN;

OCO3HAHWE IIEHHOCTH OWOJOTHYECKUX 3HAHWUW [JI1 TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOHN KYIbTYPHI, 17151 POPMHUPOBAHUS HAYTHOTO MHUPOBO33PCHHUSI;

IPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHHUI B TTOBCETHEBHOM KU3HU IS
OIICHKH TIOCJICJICTBUN CBOEH JEATEeIbHOCTH 0 OTHOIICHUIO K OKpY>KaloIleh cpeie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHME W COOJIOJEHHE Mep NPOPHIAKTHKA
3a00JIeBaHH.

B cucreme cpemgnero obmero obpasoBaHusi «buojorus», w3lydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS 00S3aTECNIbHBIM YYE€OHBIM IIPEAMETOM, BXOJISIIMM B
COCTaB IpeaMeTHOH o0macTh «EcTecTBeHHO-HAYYHBIE TIPEIMETHI».

JI1st u3ydeHusi 6MoJIoruu Ha 0a30BOM YPOBHE CPEIHET0 00Iero 00pa3zoBaHusl
orBoauTcs 68 yacos: B 10 kimacce — 34 vaca (1 gac B Hezenio), B 11 kiacce — 34 vaca
(1 gac B HenemO).



COJEPXAHME OBYUYEHUA
10 KJIACC

Tema 1. Buo10rus KaK HayKa.

buonorus kak Hayka. CBs3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH 1
JPYTUMU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, STUKON, 3CTETUKONW U MPABOM.
Ponb Ouonoruu B hopMUpOBAHUU COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTo/ b TTO3HAHUS JKUBOW TTPUpOo bl (HAOI0CHHE, SKCIICPUMEHT, OITMCaHUE,
u3MepeHue, Kiaccuukamus, MOJEIUpOBaHUE, CTaTUCTUYecKass o0paboTka
JaHHBIX).

JdemMoHcTpanuu:

[Toprperst: YU. Hapsun, I'. Mennens, H. K. Konsuos, /Ix. Yorcon u @. Kpuk.

Tabnuupl 1 cxembl: «MeTo/ bl MO3HAHUS KUBOM MPUPOJIBI».

JlaGopaTopHble 1 NpaKkTHYecKue padoThI:

[Tpaktrueckas padora Ne 1. «lcmonb3oBaHuE pa3iIMYHBIX METOJOB IPHU
U3YUYEHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cHCTEMbI U X OPraHU3ALMSI.

JXussie cuctembl (OMOCHCTEMBI) KaK MPEAMET U3ydeHus ouonoruu. OTaudne
YKHABBIX CUCTEM OT HEOPTaHUUYECKOU ITPUPOIBI.

CBoiicTBa OMOCHCTEM M X pa3HOOOpa3ue. Y pOBHH OpraHu3aluyd OMOCUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIUOHHO-
BUIOBOM, 9KOCUCTEMHBIH (OMOreOIECHOTHYCCKHUI ), OHOCHEPHBI.

JleMoHCTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKKU KU3HUY», «YPOBHU OPraHU3alUU
KUBOU MIPUPOJIBI».

O6opynoBanue: Mmozaenb Mosiekysl JIHK.

Tema 3. XumMuYecKHii COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTAB KIIETKU. XHUMHUYECKHE JJIEMEHTBI. MaKPOIJIEMEHTHI,
MUKPO3JIEMEHTHI. Boa 1 MUHEpanbHbIE BELIECTBA.

OyHKIMK BOJAbI M MHUHEpaJbHBIX BeUleCTB B KieTke. I[logaepkanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u cTpoeHHEe OCIKOB. AMHHOKHUCIOTHI — MOHOMEPHI OCJIKOB.
He3aMenuMble 1 3aMEHUMBbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl ~OeNKOBOW MoJIeKysbl (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBoOiicTBa OenkoB. buonormueckue
byHKIIUU OEITKOB.



depmeHTHI — Onosiornueckue katanmuzaTopbl. CTpoeHue hepMeHTa: akTUBHBIN
HeHTp, cybcrpatHas cnenupuyHoctb. Kodepmentsl. Buramunsl. Otinuus
(GbepMEHTOB OT HEOPraHUYECKUX KaTaTU3aTOPOB.

VYraeBopl: MOHOCaXapu bl (MIF0K03a, pud03a U Je30KCHupr003a), Tucaxapuibl
(caxapo3a, JsakTo3a) H monHMcaxapuabl (Kpaxmai, TJHKOTeH, IeJUTI0J03a).
buonornyeckue GyHKIMU yTI€BOIOB.

Jlunuasl:  Tpurauuepuabl, ¢Gocpoaunuasl, crepounbl. [wapoduIbHO-
rugapodoOHbie  cBoiicTBa. buonornueckue Gyukmuu aunuaoB. CpaBHeHHe
yTIIEBOIOB, OCJTKOB U JIUMHI0B KaK NCTOYHUKOB YHEPTHUU.

Hyknennoseie xucmorel: JIHK wn PHK. Hykneornasr — moHOMEpSI
HyKJIenHOBBIX KUCTIOT. Ctpoenue u ¢yukiuu JJHK. Ctpoenune u ¢pynkuuun PHK.
Buast PHK. AT®: crpoenue u pyHKIUN.

utonorus — Hayka o knerke. Knertounas teopust — npumMep B3anMOIECHCTBUSA
ujen 1 (pakToB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHUs KIETKH.

Krnerka kak nenoctHas sxuBasi cucrema. OO1ue npu3Haky KIETOK: 3aMKHYTas
Hapy>kHass MmemOpana, moiekynsl JIHK kak remermyeckuii ammapar, cucreMma
CUHTE3a OelKa.

Tumnbl KJIETOK: JyKapuoTHUecKas U Mpokapuotuueckas. OCOOCHHOCTH
CTpOEHHUsI TMpoKapuoTuueckou kierku. Kierounas crenka Oakrepuit. CTpoeHue
YKapUOTHUYECKON KJIeTKU. (OCHOBHBIC OTJIWYHSA PACTUTEIBHOM, >XUBOTHOH U
IrpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbhl KJIETOK — KJIETOUHAsl CTCHKA, TJIMKOKAJIUKC, UX
¢dbynkuuu. [Inazmatudeckas meMOpana, e€ cBoiicTBa u ¢pyHkuuu. [{lurormaszma u eé
opraHouasl. OgHoMemOpanHble opraHouabl kietku: IIIC, ammapar I'onbmaxw,
au30coMbl. [loayaBTOHOMHBIE OpPraHOUJIbI KIIETKU: MHUTOXOHJPHUH, IIJIACTUIbI.
[Ipoucxoxaenne MUTOXOHApPUM W TIacTul. Buasl mmactun. HememOpaHHbIe
OpraHOMJIbl KJIETKH: PUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKdA. OyHKIIMU OPraHoOU10B KJIETKU. BritoueHusl.

SAnpo — perynatopHslid HeHTp KieTKH. CTpoeHue sjapa: siaepHas 000J04Ka,
KapHOoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneiinen, P. Bupxos, [Jx.
Yorcon, ®. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XUMAYECKUX 3JIEMEHTOB B HEXKUBOM MPUPOIE»,
«PacrnpenieneHre XuMUUECKUX JIEMEHTOB B )KHUBOUM IPUPOJIE».

Tabmuiel u cxembl: «llepronuueckass Tabiuila XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJeKkyibl Boab», «buocunres 6enka», «CTpoeHHe MOJIEKYIIbI OelKa,
«Ctpoenue depmenta», «Hykmennosbsie kuciotel. JJHK», «Ctpoenne monekybi



AT®», «CtpoeHne 3yKapuoTH4YeCKOM KIeTKU», «CTpoeHHEe >KMBOTHOU KIETKU»,
«CTpoeHue pacTUTENbHOM KIETKM», «CTpOeHHE MNPOKAPUOTUYECKON KIIETKUY,
«CtpoeHue a1pa KIETKU», K YTIEBOA, «JIunmuas».

OO6opynoBaHue. CBETOBOM MHUKPOCKOI, OOOpYyJOBaHHE JUIsi MPOBEACHUS
HAOJIIOICHHUM, M3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KJIETOK.

JlabopaTopHble M IpaKkTH4YecKHe PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaJIUTUYECKOW aKTUBHOCTU
(depMeHTOB (Ha TpUMEpe aMUITa3bl WIIH KaTajia3bl)».

JlabopaTopHass pabora Ne 2. «lM3ydeHue CTpOeHHUS KIETOK pPAaCTCHHUH,
KUBOTHBIX W OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
O CaHUE».

Tema 4. ’Ku3HeneATeIbHOCTh KIETKH.

OOMeH BeIecTB, WM MeTaboJIM3M. AcCUMUIAIMS (IIaCTHYSCKUH OOMEH) U
IUCCUMWIALNS (PHEPTeTUUECKUH OOMEH) — JBE CTOPOHBI EIMHOTO Mpoliecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB U DHEPTUM B TMOHUMAaHUU
MeTaboau3ma.

Tunel oOMeHa BenlecTB: aBTOTPO(HBIN U rerepoTpodHbIil. Poibs ¢pepmeHTOB B
0oOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas ¢a3sl (orocuHTe3a. Peakiuun
dboTocunTeza. DPdhekTuBHOCTH (HOTOCUHTE3a. 3HAUEHUE (POTOCUHTE3A TSl KU3HU
Ha 3emwiie. BiausiHue ycioBuil cpeipl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €ro
MPOJYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCUHTE3UPYIoNue OaKkTepuu. 3HAaUYeHUE XEMOCUHTE3a s
KU3HH Ha 3eMJIe.

DOHepreTudeckuii oOMeH B KileTKe. PaciiemsieHune BellecTB, BBIICICHUE U
AKKyMYJUPOBAHHUE SHEPTUH B KJIETKE. DTalbl SHEpPreTudeckoro oomena. [ mukomus.
Bpoxenne u ero Bunbl. KucimopogHoe OKHUCIEHHE, WIH KJIETOYHOE JbIXaHHE.
OxucnurensHoe hochopunupoBanue. IHPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuun wmarpuunoro cuHTe3a. [eHernueckas wuHdopmamms u JHK.
Peanuzanus renermyeckoit uHpoOpManuu B KIETKE. ['@HETUYECKHM KOJ M €ro
cBorictBa. Tpanckpunuus — matpuusblii cuate3 PHK. Tpancnauus — ounocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue aMuUHOKHUCIOT. Pons pubocom B
OuocuHTe3e Oernka.

Hexknerounsie ¢hopmbl )Ku3HU — BUPYChL. McTopust oTkpbiTus Bupycos (/1. U.
WBanoBckwmii). OcOOGHHOCTH CTPOEHHS] W KH3HCHHOTO IIMKJIA BHPYCOB.
baktepuodaru. bonesnu pacTeHUd, JKUBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo3oymutens CITH/Ia.



OOparnast ~ TpaHCKpumIus, peBepraza u  uHTerpasa. IIpodurakTuka
pacrnpocTpaHEHUs] BUPYCHBIX 3a00JIeBaHUN.

JdemMoHcTpanuu:

[Toptpetsi: H. K. Konbuos, JI. . UBanoBckuii, K. A. Tumupsizes.

Tabmuielr 1 cxeMbl: «Tumbl nuTaHus», «Metabommu3am», «MUTOXOHIPHUS,
«JHepreTuueckuit oomen», «Xmopormact», «®dorocunres», «Crtpoenune JIHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Koa»,
«Bupycoi», «bakrepuodaru», «Ctpoenune u >ku3HeHHbIH 1muki Bupyca CIIM/Ia,
O0aktepuodara», «Pemmukarus JJTHK».

O6opynoBanue: Moaenu-anmmkauuu «Yapoenue JJHK u Tpanckpunums»,
«buocuntes 6enka», «CtpoeHue KIeTku», Mmojieib cTpykrypsl JJHK.

Tema 5. Pa3MHOKeHHe U MHAMBUIYAJbHOE PA3BUTHE OPTaHU3MOB.

Knetounbli 1uKI, WM KU3HEHHBIM LUK KiaeTku. MHTepdaza u MHUTO3.
[Ipoueccsl, mpoTekawomue B uUHTepdaze. Pemnmkauusa — peakuus MaTPUYHOIO
cunte3za JIHK. Ctpoenume xpomocom. XpOMOCOMHBIM HaOOp — KapHOTHII.
JunmouaHeIi W TAIUIOWJHBIA ~ XPOMOCOMHBIE HaOOPBI. XpomMaTtusl.
[uTonorndyeckue OCHOBBI PA3MHOXKEHUS W HUHAUBHUAYAIBHOTO  Pa3BUTUS
OpPraHu3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccsl, mpoucxonsiue Ha
pPa3HbIX CTAIMAX MUTO3a. bHOJIOrMYECKn CMBICT MUATO34.

[Iporpammupyemasi rubenb KJIETKH — arnomnTo3.

dopMBbI pa3MHOKEHHUSI OPraHU3MOB: O€CIojioe U MojoBoe. Buibl Gecronoro
Pa3sMHOXEHUsS. JCJICHUE HAaABOE, II0YKOBAaHME OJHO- M MHOIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KJIOHMPOBAHUE
OPraHu3MOB, €r0 3HAYEHHE JJISI CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTIUYHUS OT OECIOJIOrO.

Meito3. Craguu Mmeito3a. IIpormecchl, NMpoucxXoadiire Ha CTaauax Menosa.
[ToBenenne xpomocoM B wMmenose. Kpoccunrosep. buosiornuecknii CMbBICT U
3HAYCHHE MEMN03a.

['ameTtorenes — mpoiiecc 0Opa30BaHUS TOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbie >xene3bl: CeMEHHUKUA W SUYHUKUA. OOpa3oBaHHEe U Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CIepMaro30Wj, SHIEKIeTKa) — CIepMaroreHe3 W OBOTCHES.
OcCOOEHHOCTH CTPOCHMS SIMIEKIETOK W crepMaTo3ougoB. OTUI0I0TBOPEHUE.
[Taprenorenes.

WunuBuayanpHOe pa3Butue (OHTOTEHe3). DOMOpPHOHAIBHOE Pa3BUTHE
(amOpuorene3). DTanbl SMOPHOHAIBHOTO Pa3BUTHSA Y IMO3BOHOYHBIX JKHBOTHBIX:
npoOJneHue, racTpyisinus, opraHorene3. IloctamOpuoHanbHOe paszBuThe. TUIIbI
HOCTAMOPHOHAJILHOTO PAa3BHTHA. MpsiMoe, HempsMoe (muuHOYHOE). BimsHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIC BBI3BHIBATH BPOKICHHBIC
YPOJCTBA.

Poct u pasButue pacrenuil. OHTOreHE3 ILBETKOBOTO PACTEHUSA. CTPOCHHE
CEMEHHU, CTAIUU PA3BUTHUS.

JdemMoHcTpanuu:

Tabmuubr u cxembl: «®DoOpMbl pa3MHOXKEHHS OpPraHU3MOB», «J[BolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHi», «BererarmBHOe pa3MHOXKEHHUE
pactenmii», «JlemeHnne KIeTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounblii 1ukn», «Pemmukamua JIHK», «Murto3»,
«Menos», «IIpamoe u HenpsAmoe pa3BuTue», «['aMeTorenes y MIIEKOIUTAIOINUX U
4yenoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHUKPOITPENAPATHI «CriepMaTo30u,1bl
MJICKONIUTAIOLIETO», «SHIeKeTka MiIeKonuTarmero», «Kapuokunes B kineTkax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alIuinKanus «JleieHue KIETKU», MOJENb
JIHK, moxens meTadazHoit XxpOMOCOMBI.

JlabopaTopHble M NpaKkTH4ecKne padoThbl:

JlabopatopHas pabora Ne 3. «HaOmromeHme MHTO3a B KIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIPEINapaTax».

JlabopatopHas pabotra Ne 4. «l3ydeHuwe CTpOEHHS TOJOBBIX KJIETOK Ha
FOTOBBIX MUKpPOIIpEIaparax».

Tema 6. HacsiencTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

[IpenMmet u 3agaun reHetuku. Mcropus pa3Butus reHeTUKHU. Posib nuTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMHM TE€HETUKH. BKiaa poccHilcKux M 3apyOeiHBIX
y4EHBIX B pa3BUTHE TCHETUKH. MeToAbl TeHETHKH (THOPUI0IOTHYSCKHH,
IIUTOTCHETHUCCKHUM, MOJICKYJISIpHO-TeHeTHUeCKHii). OCHOBHBIC TI€HETHYCCKHE
noHsTuA. [ 'eHeTn4eckasi CHMBOJIUKA, UCMOJIb3yeMas B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJeI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MoHornbpuaHOe CKpeIMBaHWE. 3aKOH €AMHOOOpa3usi THOPHUIIOB IEPBOTO
nokosieHus. [IpaBuino ToOMUHUPOBaHKs. 3aKOH PACIIEIUIEHUS IPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [1oHOe ¥ HenoJIHOe TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpellMBaHWe. 3aKOH  HE3aBHCHUMOTO  HAcleJJOBaHUS
npu3HakoB.  l[UTOreHeTHMYecKMe  OCHOBBI  JUTHOPHIHOTO  CKPEIIMBAHUSI.
AHanu3upyrolee ckpenmpanue. Mcnonp30BaHue aHaaIu3upyolero CKpenBaHms
JUTSL OTIPEICIICHHS] TEHOTHIIA OCOOH.

CueruieHHOe HaclieoBaHue Mpu3HakoB. Pabora T. MopraHa no crierieHHOMY
HaCJIEIOBAaHUIO T€HOB. HapynieHne clenieHns reHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTH. | eHETHUECKUE KapThI.



I'eneruka moma. XpoMOCOMHOE OIpeeieHue noja. AyTOCOMbl U MOJOBBIE
XpomMocoMbl. ['omoramMetrHeie W reTeporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CIEIJICHHBIX C IMOJIOM.

N3menunBOCTh. BUIbI ”3MEHUNBOCTHU: HEHACIIEICTBEHHAS U HACJICACTBEHHAS.
Pomp  cpenpl B HEHAcHEACTBEHHOW  M3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOAU(UKATUOHHONW U3MEHYMBOCTU. BapuanmoHHbIN psl U BapyuallMOHHAs KPUBa.
Hopma peakuuu mpusHaka. KoqnuecTBEHHBIE M KAUYECTBEHHBIE MPU3HAKK U UX
HOpMa peakiuu. CBONCTBAa MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenctBennasi, WM TEHOTUIIMYECKAs, W3MEHYMBOCTh. KomMOWHaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpoHEcC — OCHOBAa KOMOWHATHBHOU
U3MEHYMBOCTU. MyTanmoHHasi u3aMeH4uBoCTh. Kitaccudukanus MyTaiuii: reHHble,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa M MpUYHHBI MyTanuii. MyTareHHbIie (aKTOPBHI.
3aKOH TOMOJIOTMYECKUX PAIOB B HacieacTBeHHo n3menunBocty H. Y. BaBuiosa.

BHesnepHas HaCIeCTBEHHOCTh U U3MEHUHBOCTb.

I'enetuka uyenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOIbl T'€HETUKH
YeJI0BEKA. T€HEAIOTHUECKUI, OJIM3HEIIOBBIN, INTOr€HETUYECKHH, OMOXUMHUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpeMeHnHoe ONpPEACICHUE TE€HOTHUIA!
MOJTHON€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHCJIE C MOMOIIBIO
[1I[P-ananu3a. HacnencrBenHole 3a00J€BaHUs YEIOBEKAa: TEHHbIE OOJE3HH,
0OJIe3HN C HACTEACTBEHHOM MPEapacoNiOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne W TreHepaTuBHblE MyTanuu. CTBOJIOBbIE KIETKH. [IpuHOIMIIBI
310pOBOTO 00pasa KU3HH, AUATHOCTUKU, MPO(PUIAKTUKU U JICUCHUS T€HETUUECKUX
Oone3Heil. Meanko-reHeTUYecKoe KOHCYJIbTUpPOBaHUE. 3HAYCHUE METUIIMHCKON
TEeHETUKHU B MPEJOTBPAIICHNHN U JICUCHUN T€HETUIECKUX 3a00JIEBaHMIA YETIOBEKA.

JleMoHCTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepuxos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmuiel 1 cxembl: K MOHOTHOPHUIHOE CKPEIIMBAHUE U €TO IIUTOTCHETHIECKAS
OCHOBa», «3aKOH PACILEIUICHHS U €70 IUTON€HETUYECKAasl OCHOBA», «3aKOH YUCTOTBI
ramer», «/luruopuaHoe ckpenmBanue», «llutonornueckrue OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Meno3», «B3anMoaecTBue aluIeNIbHBIX T€HOB», «[ eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKa», «[ eHeTuka moja», «3aKOHOMEPHOCTHU
HACJIEIOBaHUsI, CIEIUICHHOTO C MOJIOM», «KapuoTuIbl 4eI0BEeKa M >KUBOTHBIXY,
«Buapl u3mMeHuuBocTH», «MonudukanuonHas HW3MEHUYMBOCTH», «HacnenoBanue
pesyc-baktopa», «['eHeTnka rpynmn KpoBu», «MyTaliiOHHas U3MEHYHBOCThH.

OOGopynoBanue: MoJAeNU-aNIUIMKAUU «MOHOTHOpUIHOE CKpelMBaHUE»,
«Henonnoe nomuHupoBaHue», «JluruOpuanoe ckpemuBanue», «llepekpéct
XpOMOCOM», MEKPOCKOII M MUKpoIpenapaT «J{po3oduna» (Hopma, MyTaruu GopMbI
KPBUIBEB ¥ OKPACKH Tea), repoapuii «['opox MoCceBHOM».



JlabopaTopHble U NpaKkTH4ecKne padoThl:

JlaGoparopHast pabora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUHOTO CKPEIIMBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpPOIIpEnaparax».

JlabopatopHas pabora Ne 6. «l3ydyenne mMoauduKalmOHHOW W3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PSJia U BAPUALIMOHHOM KPUBOW».

JlabopaTtopHasa pabora Ne 7. «AHanu3 mMyTauuid y Apo30(Quibl Ha TOTOBBIX
MUKpOIIpenaparax».

[IpakTuueckas pabora Ne 2. «CocTaBieHue M aHaJIW3 POJOCIOBHBIX
YeJI0BEKa.

Tema /. Cesekumst opranusMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuus Kak HaykKa W IIPOLIECC. 3apOXKICHUE CEJNEKLIUU U JOMECTHUKALUS.
VYyenue H. . BaBuiioa o nieHTpax mpoucXoKaeHUsI 1 MHOTOOOpa3us KyIbTYPHBIX
pacteHuil. LIeHTpbl MPOUCXOXKACHHS JOMAIIHKUX )KUBOTHBIX. COPT, MOpOAA, IITAMM.

CoBpeMeHHbIE METOJIbI ceNeKIMH. MaccoBbIi U MHAUBUYyaIbHBIA OTOOPHI B
CEJICKLIMM pPAacTeHUl M JKUBOTHBIX. OIlEHKa JKcTephepa. bBIM3KOpOICTBEHHOE
CKpeliuBaHue — WHOpuauHr. Yucrtas nuHusa. CKpelMBaHHE 4YHCTBIX JIMHHM.
I'erepo3uc, nan rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIMHT.
Otnanénnas rubpuanszanus 1 e€ ycnexu. MIcKyCCTBEHHBIN MyTareHe3 u NojJy4yeHue
HOJIUIIIIONI0B. JIOCTHIKEHHUSI CENIEKIIMY PACTEHUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHosorus Kak oOTpacib MPOU3BOJACTBA. I'€HHAas WHI)KEHEpHUs. OTalbl
co3ganust pexomOuHanTHOW JIHK wu TpaHcrenneix opranusmoB. Kierounas
uH)KeHepust. Kiletounble KyJbTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHHE PACTEHUMU.
KiionupoBaHue BBICOKOIPOIYKTHBHBIX CEJIBCKOXO3SIIICTBEHHBIX OpPraHU3MOB.

Okomornueckue W dthueckue  npobmemb. ['MO -  reHeTHuyeckd
MOTU(PUITUPOBAHHBIC OPTaHU3MBI.
JleMoHCTpauuu:

[Toptpers: H. U. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. .
HBaHoOB.

Tabmuupl 1 cxembl: Kapta «lleHTpbl NPOMCXOXKACHUS M MHOIro00pasus
KYJbTYPHBIX pacTeHui», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pacrenmii», «OtaanéHHas rudpuausamnus», «Padoter akagemuka M. @. BanoBa»,
«[lomumnonnusa», «OOBEKTH OuoTexHONOTUN», «KIETOUHbIE KyJIbTYpHl U
KJIIOHUpOBaHHE», «KOHCTpyHpPOBaHHE U NIEPEHOC T€HOB, XPOMOCOMY.

OO6opynoBaHue: MyJISKY TUIOJIOB M KOPHETITIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdapuii «CeabCKOX035UCTBEHHBIEC PACTCHHUSIY.

JlabopaTopHbIe M IpaKTHYeCKHe PadoThI:

Okckypenst «OCHOBHBIE METOABI W JIOCTMIKEHHSI CEJNEKIHUHM PACTEHUN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,



COPTOUCTIBITATENILHBIN ~ y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1A0OpaTOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoIOIIMOHHAS OMOTOTHA.

[Ipennocbuiki BO3HUKHOBEHHUSI SBOJIIOIMOHHON TEOpUM. DBOJIIOIMOHHAS
Teopust U €€ MecTo B Ouonoruu. BiusiHue 3BOJIIOIMOHHONM TEOpUU HA PA3BUTHE
OMOJIOTUU U JPYTUX HAYK.

CBuzerenbcTBa 3BOMIOLUUU. [laIeOHTOIOTMUECKHUE: TOCIEN0BATEILHOCTh
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTUYECKON JICTOMHCH, TEPEXOJHbIC (POPMBI.
buoreorpadguyeckue: cxoacTBo U pazianune GayH u Gpiop MaTepruKkoB U OCTPOBOB.

OMOPHOJIOTUYECKUE. CXOACTBA M Pa3iudusi SMOPHOHOB pAa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIHLHO-AaHATOMUYECKHE. TOMOJIOTHYHbBIC, aHaJIOTHYHbIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE. CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IMyTel y Bcex
OpraHU3MOB.

OpomonmonHas teopus Y. [lapBunHa. IIpeanochulKM BO3HUKHOBEHUS
JapBUHM3Ma. JIBYOKYIME CHJIBI 3BOJIONUH BHUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPH OTPAHUYEHHOCTH PECYpPCOB, HEOMpPEAENIEHHAs WU3MEHUYHUBOCTD,
0opr0a 3a cyIliecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopust sBosorun (CTD) u €€ 0OCHOBHBIE MOJI0KEHUS.

MuxkposBoironus. [Tomynsuns Kkak eAMHUIA BUAA U BOJIIOLUH.

JIBrokymue cuibl ((pakTopbl) 3BOJIOIMK BHIOB B mpupoje. MyTarMOHHBINA
nporecc ¥ KOMOWHATHBHAsT W3MEHYMBOCTH. [lOMyNSIMOHHBIE BOJHBI U Jpeid
reHoB. M3ossiius 1 Murpanusi.

EcrectBennbiii 0oTOOp — HampaBisiomdid ¢GakTop ABOTONUH. DOpMbI
€CTECTBEHHOT'0 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB Kak pe3yabTaT 3Boitonuu. [Ipumepbl
IPUCHOCOOJIEHUI Y OpraHu3MoB. ApoMop(}03bl U UAHOAANITALIUH.

Bun u BumooOpazoBanme. Kpurepuum Buma. OcHOBHbie  (HOPMBI
BU1000pa30BaHus: reorpaduyeckoe, IKOJIOTHIeCKOe.

Makposposnorusa. DopMmbl  3BoNIONUU:  (UIIeTUYECKasl, JIUBEPreHTHas,
KOHBEPreHTHas, apasuiesibHas. HeoOpaTuMoCTh ABOTIOINH.

[IpoucxoxaeHre OT HeclelualIu3upOBaHHBIX NMpeakoB. [Iporpeccupyromas
criennanu3anus. ATanTUBHAS paavalus.

JleMoHCTpanum:

[Toptpetsi: K. JIunneit, X. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkenb, @. Mronnep, A. H. CeBepuos.



Tabmuibl u cxembl: «Pa3BuTHe OpraHrmueckoro Mupa Ha 3emiie», «3apoIbIn

NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrtepukc»,  «Dopmbl  O0opbObI 32
cyuectBoBanue», «EctecTBeHHbIN 0TOOp», «MHOroo06pasue COpTOB PACTEHHII»,
«Mmuoroob6pasue mopoJ, J’KUBOTHBIX», «ITomysiuum», «MyTanuonHnas

U3MEHYMBOCTH», «Apomopdo3b», «Hnuoamantamum», «OOmas aereHepamms»,
«JIBmxymme cuiael sBomounn», «Kapra-cxema wmapmpyra myrtemectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpuCrnoco0JIeHHOCT OPraHU3MOBY,
«['eorpaduueckoe BuA000pazoBaHue», « IKOJIOTHUECKOE BUI000pA30BaAHHUEY.

OO6opymoBaHHe. KOJUICKIUS HACEKOMBIX C Pa3IUYHBIMU THIIAMH OKPACKH,
HAaOOp IUJIOAOB M ceMsiH, KoJuiekuus «lIpumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPABICHUS IBOJIOIUU», 00BEMHAS MOJEIb
«CTpOeHHE rOJIOBHOTO MO3ra IIO3BOHOYHBIX».

buoreorpaduueckass kapra wmwupa, Koyekuus «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHui», wmonaenb ammumkanus «llepexpéct
XpOMOCOM», BIIaXKHbIE ITpenapaThl «PazBuTue Hacekomoro», «Pa3BuTue JsArymKkm»,
MHUKponpenapar «J{pozoduia» (Hopma, MyTaruu GOpPMbI KPbLIHEB M OKPACKH TEJIa).

JlabopaTopHbIe M IpaKTHYeCKHe PadoThI:

JlaGoparopuas pabotra Ne 1. «CpaBHEeHHE BHUAOB MO MOP(OJIOTHYECKOMY
KPUTEPUIO».

JlabopatopHas pabota Ne 2. «Onucanue npucrnoco0JIeHHOCTH OpraHu3Ma u e
OTHOCHUTEIBHOI'O XapaKTepay.

Tema 2. Bo3HuKHOBeHUEe M pa3BUTHE )KU3HU Ha 3em.ie.

JloHayuyHbIE TIPEICTABICHHUS O 3apOXKICHUM KWU3HU. HaydHble Tuoresbl
BO3HUKHOBEHHUS >KM3HU Ha 3emie. a0uoreHe3 M TMaHCIepMusi. XUMHUYecKas
sBONIOLIMA. AOHMOTEHHBII CHHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTaHWYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON BOIOIMH. HavanbHbIe STamnsl
ouosiorndyeckor sBommornuu. ['unoreza PHK-mMupa. ®@opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE NPOTOKJIETKHU. [lepBble KIETKM M WX 3BOJIIOLHS.
DopMHUpPOBAHME OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo spaM u nepuonam. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mnepuoabl: KeMOPHUMCKHUH,
OpPIOBUKCKHUH, CUITyPUNCKHUH, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHUHU.

Me3so30¥icKas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKU, METIOBOM.

KaiiHo3olickas »9pa W €€ TepuoJbl. TAJCOr€HOBBIM, HEOTCHOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U TE€OJOTHYECKUX IMpoueccoB. OCHOBHBIE JTallbl
ABOJIIOLIMU PACTUTENBHOTO W UBOTHOrO Mupa. ApoMopdo3bl y pacTeHUd Hu
XKUBOTHBIX. [l0sIBIIEHHE, pacliBET U BBIMUPAHKE TPYIIT dKUBBIX OPTaHU3MOB.



CucteMa OpPraHMYECKOro MHpa Kak OTpakeHue 3Botouud. (OCHOBHBIC
CHUCTEMAaTHUYECKHUE TPYIIIbI OPTaHU3MOB.

DBOJIIOIMSA YeJIOBEKa. AHTPOIOJIOTUsl KaK Hayka. PazButue npeactaBieHuil o
IMPOUCXOXKJICHUHM 4YesloBeka. Meroabl H3ydyeHuss aHTponoreHesa. (CxoncTtBa u
pa3JInyuMsl YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUUYECKOE MOJI0KEHUE YETOBEKA.

JBwxytiue cuibl ((hakTopbl) aHTpororenesa. HacieacTeeHHas N3MEHUYNBOCTh
U eCTeCTBEHHbIH 0TOOp. OOIIeCTBEeHHBIH 00pa3 >KU3HU, U3TOTOBJICHUE OPYIUN
TPy, MBILJICHUE, PEYb.

OCHOBHBIE CTaJIMM ¥ BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbid, YemoBek npsMoxoasumuid, YemoBeKk HeaHAEpTAIbCKUM, YenoBek
pa3yMHbIii. Haxomgku ucKomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBAaHHS, 0O0JACTb
pacmpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachl.  €BPOINEOMIHAA
(eBpasmiickas),  Herpo-aBcTpajiowjgHas  (9KBaTOpHAJIbHASI),  MOHTOJIOWHAS
(a3uaTcko-amepukaHckas).  YepTbl  MPHUCIOCOOJEHHOCTH  MPEICTaBUTEICH
YEJIOBEYECKUX pac K YCIOBUSAM CYIIECTBOBaHMS. ENMHCTBO 4YEIOBEUYECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanuu:

[Toptpersi: @. Penu, JI. Ilacrep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmnupl 1 cxembl. «Bo3nukHoBenne CoJIHEYHOH cucTeMBI», «Pa3Buthe
OpraHuyeckoro wmupa», «PacturenbHas KkieTka», «KUBOTHasi  KJETKa»,
«ITpokapuotnueckast kinertka», «COBpPEMEHHAas CHCTEMa OpPraHUYECKOr0 MHpPa»,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHHS 4YEIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa NAJICOHTOJIOIMYECKUX  HAXOJOK IPEIAKOB
COBPEMEHHOI'0 4eNOBeKa», «JIpeBHeumme moan», «J/IpesHue moau», «llepsbie
COBpEMEHHBIE JTIOaN», «UeII0BEYeCKUE pachl».

O06opynoBaHue: myiskn - «IIpoucxoxkaenne — demoBeka» — (OFOCTBHI
ABCTPAJIONIUTEKA, MHTEKAHTPOINA, HEAHJICPTAbIla, KPOMAHBOHIA), CICHKHA WA
M300paKeHHs] KaMEHHBIX OpYAMH TMEepPBOOBITHOTO 4YeloBeka (KaMHH-YOIIEPH,
pyouna, ckpeOia), TreoxXpoHOJOrmdYeckas Tabnuna, KoJUleKius «DOopMbI
COXPAHHOCTH MCKOIAEMBbIX KUBOTHBIX U PACTECHUI».

JlabopaTopHbIe M IpaKTHYeCKHEe PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne nckomaeMbIX OCTaTKOB PAaCTEHUN U
KUBOTHBIX B KOJUICKIUSIX.

DKCKypcusi «DBOIOIMS OpraHMYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBII W KpaeBETUECKUI My3ei).

Tema 3. Opranu3Mbl 1 OKpY’KawUIas cpeaa.



DKOJIOTHsl KaK HayKa. 3aJlayd U pa3/iesibl SKOJIOruU. MeToabl 3KOJOTHYECKUX
UCCJIEI0BaHUI. DKOJIOTMYECKOE MUPOBO33PEHIE COBPEMEHHOIO YEIOBEKA.

Cpenpl oOuTaHMsI OpraHU3MOB. BOJAHAs, HAa36MHO-BO3/AYLIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Oxonoruueckue (akropel. Knaccuduxamus sxonoruueckux (aKkToOpoB:
abnotuyeckre, OWOTUYECKME U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHX
(haKkTOpOB Ha OPraHU3MBI.

Abunotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEpHoan3M.
[IpucnocoOneHnss OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (PaKTOPOB.
buonornyeckue puTMBl.

buotnueckue axkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHMIHUYECTBO, cuMOno3 u ero ¢opmel. [lapasutusm, koomepaiusi, MyTyaju3M,
KOMMEHca3M (KBapTUPAHCTBO, HAXJIECOHWYECTBO). AMEHCAIN3M, HEHTPAIH3M.
3HaueHHe OMOTMYECKHUX B3aUMOJAECHCTBUI Ul CYIIECTBOBAHUS OpPraHMW3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monyysiiud. (OCHOBHBIE — IOKa3aTelu
NOMYJISILIUUA: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTh, MPUPOCT,
Murpanus. J[mHaMyuka 4ucIeHHOCTH NOMYJISIUMU U €€ peryJisiusl.

JdeMoHcTpanuu:

[Toptpetsr: A. T'ym6onsar, K. @. Pynse, 3. 'ekkerns.

Tabmuupbl u cxemsl: kapta «IIpupoansie 30HbI 3emau», «Cpeapl 0OUTaHUS
opranuzmoB», «®dotonepuoanam», «llonmymsauun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJISIUK UHDY30pun-TyPenbku», «[lumessie nenu».

JlabopaTopHble U NpaKkTH4ecKne padoThbl:

JlabopaTtopHnas pabota Ne 3. «Mopdomornyeckne 0COOEHHOCTH pacTEHUN U3
pPa3HBIX MECT OOUTAHUSY.

JlabopatopHas pabota Ne 4. «BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJeyca».

[TpakTdeckas padora Ne 2. «Ilomcuér MIOTHOCTH MOMYJSAIUN Pa3HBIX BUIOB
pacCTEHUI».

Tema 4. CooOmecTBa U IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypsl OHMOIIEHO3a: BUIOBaf,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBs3U B
OHOIIEHO3E.

Okonoruueckre cuctembl (3kocuctembl). [loHsTHe 00 3KOcHcTEeME WU
ouoreoneHo3e. QDOYHKIMOHAIbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI. MPOJYLEHTHI,
KOHCYMEHTHI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK DHEPTUU B IKOCUCTEME.
Tpoduueckue (nuiieBsie) ypoBHH SKOcHCTeMbI. [TuieBbie nenu u cetu. OCHOBHBIC
NoKa3aTelu 3KOCHCTEMBI. OuoMacca, NPOAYKLIMs. IDKOJOTMUYECKHE MHPaMUIbL:



NPOIYKIIMW, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA JKOCHCTEM. YCTOWYHMBOCTS,
camoperyisanus, pa3Burue. Cykueccusl.

[IprpoaHble dKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. JKOCUCTEMA XBOMHOTO
WJIY IIMPOKOJIIMCTBEHHOTO JIECa.

AHTpOMOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHUCTEMBI.
buonornueckoe u X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpazue kak ¢akTop ycroiumBocTH d3KocucTeM. CoxpaHeHUE
OMOJIOTUYECKOTO pa3HO0Opa3us Ha 3emiie.

VYuenne B. U. Bepuanackoro o 6mocdepe. I'panuiisl, coctaB u CTpyKTypa
ouocdepnr. XKupoe BemectBo M ero ¢yHkuuu. OcobeHHocTH Ouocdepsl Kak
rII00AIbHOW 3KOCUCTeMBI. J[MHamMHueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BeniecTB u OMOTCOXUMHUYCCKUE ITUKIIBI AJIeMEeHTOB (yriiepoja,
a30t1a). 30HANBHOCTH Orocepbl. OCHOBHBIC OMOMBI CYIITH.

YenoBeuecTBO B OMocdepe 3emiii. AHTPONIOTeHHbIE U3MEHEHUS B Onocdepe.
['mo6anbHbIE HKOTOTHYECKHE TTPOOITIEMBI.

CocyiiecTBoBaHME NMPUPOBI U yesoBeuecTBa. CoxpaHeHne OMopa3Ho00pa3us
KaK OCHOBa ycToWumBOCTH Ouochepbl. OCHOBa palMOHAIBHOTO YHPABICHUS
IPUPOTHBIMHU PECYpCaMH U UX HUCIOJIb30BaHME. JlocTikeHHs] OMOJIOTUN U OXpaHa
PUPOJIBL

JlemoHCTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmumer u cxembl: «IIumeBsie menu», «bHOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmectBa», «llenmn nuTanus», «DKOIOTHUECKas NUPaAMHUIA»,
«buocepa n yenoBek», «IKOCUCTEMA MTUPOKOIMCTBEHHOTO Jieca», «IKOCHCTEMA
XBOWHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTECHHBIC BO3ICHCTBHUS Ha MPUPOY», «BaxkKHEeHIIINE HCTOUYHUKH 3arpA3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeimIas coctapistomas orochepnr»,
«®DakrTopel  gerpamauuu  nouB», «llapHukoBeId  3PPexT»,  «DakTOpHI
pPaIuoOaKTUBHOIO 3arpsi3HeHUs Ouochepn», «OOmas crpykrypa Ouocdeps»,
«PacripocTpanenue ku3HHM B Ouocdepe», «O30HOBBIM dKpaH Ouochepsr»,
«KpyroBopot yriepoaa B 6buocdepe», «KpyroBopot a3ora B mpupoe».

OGopynoBaHue: MojeNb-anIuIMKalusa « TUMMYHBIE OUOIEHO3bI», TepOapuit
«PacrurtenpHbie cooOIIecTBa», KoJuleKuu «bronenos3», «Bpenurenu BaxHEHIIIX
CEeJIbCKOXO3SICTBEHHBIX KYJIBTYp», repOapuu 1 KOJJIEKIIMA PACTEHUHN U dKUBOTHBIX,
MPUHAJIEKAIIME K Pa3HBIM 3KOJIOTUYECKHAM TpyIIiaMm OJHOro Buaa, Kpacnas kHura
Poccuiickoit  denepannu, u300pakeHUs OXpaHSAEMbIX BHIOB pPACTEHUU W
KUBOTHBIX.



[NTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
bUOJOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornmacno ®I'OC COO, ycranaBnuBalOTCcsl TpeOOBaHUA K pe3yJbTaTam
OCBOEHHMSl  OOy4YalOIIMMHUCA IPOrpaMM  CpEAHEro oO0mero  oOpa3oBaHUSA:
JUYHOCTHBIM, METANPEAMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B crpykType NHYHOCTHBIX Pe3yJbTATOB OCBOCHHS MMpeameTa «Bbuomorus»
BBIJICJICHBI CIICAYIOIIME COCTABISIONIME. OCO3HAHHUE OOYYaIOIIMMHUCS POCCUHCKOM
rpak IaHCKOW MACHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOOMNpPEJCICHNUI0, HAJIW4YMe MOTHBAIlMM K  OOY4YCHHMIO  OHOJIOTHH,
ICJICHANPABICHHOE pa3BUTHE BHYTPCHHHUX YOCKICHHUH JIMYHOCTH HA OCHOBE
KJIFOYEBBIX IICHHOCTEH W HMCTOPUYECKHUX TPATUIMA Pa3BUTHI OHOJIOTHYCCKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JeSITEIPHOCTH IIEHHOCTHO-CMBICTIOBBIMUA ~YCTAHOBKAMH, NPUCYIUMH CHCTEME
OHMOJIOTHYECKOr0  00pa30BaHuUs, HAJMYHWE OKOJOTHYECKOTO IMPaBOCO3HAHMS,
CIOCOOHOCTH CTaBUTh IIEJH U CTPOUTD KM3HEHHBIE TLTAHBI.

JIMYHOCTHBIE pEe3yNIbTaThl OCBOCHUS MpeaMeTa «BHOJOrHsI» JTOCTHraloTCsS B
CIMHCTBE Y4YeOHOM H BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHHM C
TPaIUIIMOHHBIMH POCCHICKMMHU COLIMOKYJILTYPHBIMH, HCTOPUYECKHUMHU U TyXOBHO-
HPaBCTBECHHBIMHU I[CHHOCTSMH, HPUHATHIMH B OOIIECTBE MPaBHIaAMH W HOPMaMH
MOBEJICHUS U CHOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHMS, CAaMOBOCIIUTAHUS H
CaMOpPa3BUTHS, pA3BUTUS BHYTPCHHEW TMO3UIMHM JIMYHOCTH, [aTPUOTH3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSAKY, Y€JI0BEKY TPyJa U CTapIleMy MOKOJCHHIO,
B3aHMHOI0 YBaXCHHsS, OCPEKHOr0 OTHOIIEHUS K KYyJIBTYpPHOMY HACICAHIO H
TpaJUIMsIM MHOTOHAIMOHAIBHOTO Hapojaa Poccuiickoit ®enepanuu, mpupojie u
OKPYIKaIoIIEH Cpee.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4eOHOro mpeameTa «BHOIOTHS»
JIOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 0OYYaIOIIMXCS PYKOBOICTBOBATHCS
c(OPMHUPOBAHHOW BHYTPCHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpPHEHTAIMi, TIMO3UTHBHBIX BHYTPCHHHX  YOCKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOINEeCTBa, PACIIMPCHHE KM3HCHHOTO
OIBITA M OIBITA IEATEILHOCTH B MPOLECCE PeaM3alMi OCHOBHBIX HAIpPaBICHHIMA
BOCIIUTATEIILHOMN JICATEIBHOCTH, B TOM YHUCIIC B YaCTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(OPMHPOBAHHOCTH IPAXkKTAHCKOM MO3UIMH 00YJAOIEroCs KaK akTHBHOTO U

OTBETCTBEHHOT'O Y€HA POCCHICKOIO OOIIECTBA;



OCO3HAHME CBOWX KOHCTUTYITMOHHBIX MPAB M 00513aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIESITEILHOCTH MPU CO3JJaHUU YIEOHBIX
IPOEKTOB, pEIIeHHH YYeOHbIX W TO3HAaBaTEJIbHBIX 3a]a4, BBINOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNISITh COOCTBEHHYIO TIO3MIIMI0O IO OTHOILIEHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOUX JIEUCTBHSIX HEOOXOJIUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIFOJICH ¢ pa3HBIMHU YOCKICHUSAMHU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COIIMAILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBIX, TIO3HABATEIbHBIX M HCCJIEAOBATENbCKUX 3a/lad, YBAKHUTEIBHOTO
OTHOIIIEHUSI K MHEHHIO OINMOHEHTOB TPH OOCYXKICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COACPKAHNUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hOpMUPOBAHHOCTH POCCUMCKOM IPaxJaHCKOW UJIEHTUYHOCTH, TAaTPUOTU3MA,
YBaKEHHS K CBOEMY Hapo]ly, YyBCTBA OTBETCTBEHHOCTH mepea PoauHoi, ropaoctu
3a CBOHM Kpa#, cBor0 PonuHy, CBOM S3BIK M KYyJbTYpy, HNPOLUIOE U HACTOSAIIEE
MHOT'OHAI[MOHAJIbHOI0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJIHOMY HACJICAUIO U MaMSTHUKAM ITPUPO/IbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUHUCKMX YYEHBIX B CTAHOBIEHHUE U
pa3BUTHE OHOJOTUM, TMOHUMAHUS 3HAYCHHS OWOJOTMM B TIO3HAHWUU 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIIOBEKA U COBPEMEHHOTO OOIIIECTBA,;

ujeiHas yoexxJaEHHOCTh, TOTOBHOCTh K CIYXKeHHIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUE TYXOBHBIX LIECHHOCTEW POCCUKCKOIO HAPOa,;

c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO OyayIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'0 MPUHATHS LEHHOCTEM CEMEHMHOM JKU3HU B COOTBETCTBUH C
TpaguuusIMu HaponoB Poccun;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIOYas ACTETHKY ObITa, Hay4HOro U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAHHE YMOIMOHATBLHOTO BO3JAEHCTBUS )KUBOM MPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KaYeCTBAa TBOPUYECKOM JINUHOCTH;

5) ¢u3nUecKkoro BOCHMTAHUSI, (POPMHUPOBAHUSI KYJIbTYPbI 310POBbS M
IMOIMOHAJIBLHOI0 0JIATOMOJIYYHS

MIOHUMAaHHE U peaIn3alus 3[0pPOBOT0 U Oe30MacHOro o0pasa KHu3HH (310pOBOE
MUTaHKUE, COOJIIOICHNE TUTUCHUYECKUX MPAaBUII U HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATHH M OTIbIXa, peryjaspHas (¢usndeckas aKTUBHOCTB), OCpPEXKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOLIEHHUS K COOCTBEHHOMY (DPM3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH TMPABUJI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30macHOr0 MOBEACHHS B CUTYAIIMSIX, YTPOKAIOIINX 3/I0POBBIO U JKU3HU JIFOJICH;

OCO3HaHWE TIOCJICACTBHIA W HENPHUATHS BPEIHBIX NMPUBBIUCK (YIIOTPEOICHUS
QJIKOTOJISI, HAPKOTHKOB, KypEHUSI);

6) TPy/10BOIr0 BOCHIUTAHMS:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPy 10to0ue;

FOTOBHOCTb K AKTUBHOW JEATEIBHOCTA TEXHOJOTHYECKOW M COLHUAIBHOMN
HaAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpPEC K pa3IuyHbIM cdepam npodhecCHOHATBHOU JeATEeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BbBIOOpP Oynaymied npodeccum W peaau30BHIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 U CaMOOOpa30BaHHUIO Ha
MPOTSIKEHUU BCEU KU3HU,

7) 3K0JIOrH4eCKOT0 BOCTTUTAHUSI

AKOJIOTUYECKHU IEIecCO00pa3HOE OTHOUIEHUE K MMPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMUS,

MOBBIIIEHUE YPOBHSI HKOJOTHMYECKON KYJIbTYphl: TMPUOOPETEHUE ONbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKA HX BO3MOXHBIX TMOCIEACTBUM  JIJIs
OKpY>KarOLIEN Cpebl;

OCO3HaHHWE TIN00ATBHOTO XapaKTepa AKOJOTHYECKUX MpoOJieM U MyTel Hx
pelieHus;

CIIOCOOHOCTB UCIIOJIB30BATh MPUOOPETAEMBIE [TPU U3YUEHUU OMOJIOTUHU 3HAHUS
U yMEHUS TpU pEHIeHuH MpoOJieM, CBA3aHHBIX C  palMOHAIbHBIM
HOpUPOJIONOab30BaHkeM  (COOMIOZCHHE  TMpaBWil  TMOBEACHHS B MPHUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE DPABHOBECUS B SKOCHUCTEMAaX, OXpaHy BHJOB,
IKOCHCTEM, Orochepsl);



AKTUBHOE HEIMPUATUE ACUCTBUN, TPUHOCSIIUX BPEJ OKPYKAOIIEH IPUPOIHON
cpeie, YMEHUE MPOTHO3UPOBATH HEOJArOMPUSTHBIE IKOJIOTUUECKUE TOCIECACTBUS
MPEANPUHUMAEMBIX IEMCTBUN U NIPENOTBPALLATh UX;

HaJIMYUE PA3BUTOTO IKOJIOTUYECKOIO MBILIJICHUS, SKOJIOTMYECKON KYJIBTYPHI,
OIbITa JEATENBHOCTH 3KOJIOTUYECKOU HaIPaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLUUAIBHOM
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUYECKOMN EATEIBHOCTH DKOJIOTUYECKOU
HaIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOTO TIO3HAHUS

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JHAJOre
KyJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOW M YHUTATEIBCKOM KYJIBTYpPbl KAaK CpEICTBA
B3aUMOJICMCTBUS MEXKTY JIFOJIbMU U MMO3HAHUS MUPA,;

NOHUMaHUEe crneuu@uKku OHOJOTUM KaK HayKd, OCO3HaHHUsS €€ poyiu B
dbopMHUpOBAHUY PAIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUM IIEJIOCTHOTO
NpEACTaBICHUSI 00 OKpPYXalolleM MHUpPE KaK O €JUHCTBE MPHUPOJbI, YEJIOBEKa U
oO1iecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M peHIeHUU MpoleM
COXpaHEHMUS IPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHUU JJIsi COBPEMEHHOW IMBHIM3AINN:
oOecrieyeHuss HOBOT'O YpPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  pemIaThb PECypCHble  MpoOJIeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 II00aJbHBIX SKOJIOTHYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  pPa3BUTHIO,  PallMOHATHHOMY
UCIIOJIB30BAaHUIO TPUPOJIHBIX PECYPCOB M (POPMHUPOBAHMIO HOBBIX CTAaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTUYECKUX 3HAHUW B IEJIIX
MOBBIMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PyHKUIMOHAIBHOW I'PaMOTHOCTH OOywaromuxcs, GpopmMupyemon
IpU U3YYEHUHN OUOJIOTHH;

[IOHUMAHUE CYIIHOCTU METOJOB NO3HAHUs, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh IMOJIydaeMble 3HAHUS [Ji1 aHaiu3a Hu
OOBSICHEHUSI SBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOMSIINX B HEM MU3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIC 3aKJIIOYEHHUs] HA OCHOBE HAy4YHbIX (DAKTOB U
VMEIOLINXCS JaHHBIX C LIEJIbIO MOJIYYEHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIB30BaTh OHOJIOTMYECKUE 3HAHUS IS
pelieHus npo0JeM B peaabHbIX )KU3HEHHBIX CUTYaLIUsIX;

OCO3HAHME LIEHHOCTH HAyYHOU JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHAUBUYAJIbHO U B TPYIIIIE;



TOTOBHOCTh W CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTHBHOMY TIOJYyYCHHWIO HOBBIX 3HAHWM IO OHOJIOTHH B
COOTBETCTBHH C )KM3HEHHBIMH MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeranpeameTHbie pe3yJibTaThl OCBOEHUSI ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT. 3HA4YMMbIe i1 (OPMUPOBAHUS MHUPOBO33PEHUSI OOYYaAIOIIUXCS
MEXKJIMCITUTUTMHAPHBIC (MEXKITPEIMETHbIC) OOIIeHAYYHbIC TOHSATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHON KapTHHBI MHpa M CHENU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTCCTBEHHBIX Haykax (BEIIECTBO, SHEPIHs, SBJICHHE, MPOIECC,
CUCTEMa, HAy4YHbIN (DAKT, MPUHIIUI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
UCCIIC/IOBaHKE, HAOIOICHHE, U3MEPEHHUE, IKCIIEPUMEHT M IPYTUX ), YHUBEPCATbHBIC
yueOHble JieicTBUs  (MO3HABATENbHbIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
oOecrnieunBaronye GopMupoBaHue GyHKIMOHATLHON TPaMOTHOCTU U COLIMAIBHOU
KOMIIETEHIIUH  OOYYaromIuxcsi, CHOCOOHOCTh OOYYalOIIUXCS — HCIOJIh30BaTh
OCBOCHHBIC MEKIUCIUILTMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHMS U YHUBEPCATbHBIC
y4eOHBIC JICUCTBHS B TTO3HABATEIILHON M COIMAILHOM MPaKTHKE.

MeranpenMeTHble pe3yibTaTbl OCBOCHHUS MPOrpPaMMbl CPEAHET0 OOIIETro
00pa3oBaHMsI TOIKHBI OTPAKATH!

Ognajenue YHHBEPCATbHBIMHU yueOHBIMU NM03HABATEIbHbIMH
AeMCTBUAMU:

1) 6a3oBbIe JIOTHYECKHE A CTBHUSI:

CaMOCTOATENIbHO  (OPMYJIMPOBAaTh U aKTyaJu3WpoOBaTh  MIPoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananmu3a, cuHTE3a, CpaBHEHUS, Kiaccudukamnuu, 0000IIeHNs), PACKPBIBATH CMBICIT
OHMOJIOTMYECKHUX TOHSATHH (BBLICIATh MX XapaKTEpHbIC NMPH3HAKW, YCTaHABIIMBATH
CBSI3M C JAPYTHMHU MOHITHIMH);

OMpeNeNsaTh LEeTu JeATeTbHOCTH, 3a/laBas MapamMeTpbl M KPUTEPUU HUX
JOCTHXKEHHMSI, COOTHOCUTD PE3YIIbTAThI JEATEILHOCTH C MTOCTABICHHBIMHU LIEIISIMHU;

UCIIOJIH30BaTh OMOJIOTUYECKHE MOHATUS JJIsi 00BsICHEHUS (PAaKTOB U SBICHUN
YKABOM IIPUPOLBI,

CTPOWTH JIOTHUECKUE PpacCyaeHus (MHIYKTHBHBIC, [eAyKTUBHBIC, TI0
AQHAJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHSI B paccMaTpUBaEMBbIX
SIBJICHHSIX, (DOPMYJIMPOBATH BBIBOIBI M 3aKITFOUCHUS;

IPUMEHSATH CXEMHO-MOJICIILHBIC CPEACTBA IS TPEACTABICHHSI CYIIICCTBEHHBIX
CBA3€H M OTHOIICHWA B U3Y4YaeMBIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX
UCTOYHUKAX;



pa3palaTbIBaTh IUIaH pEUICHHs] MPOOJIEMBbI C YYETOM aHadu3a MMEIOIIUXCS
MaTepUaTbHBIX U HEMaTEePUATbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEACTBUM JEATENbHOCTH;

KOOPAMHUPOBATH U BBINOIHITH pabOTy B YCIOBHUIX PEAIbHOTO, BUPTYaIbHOIO
¥ KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBITIICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCIETOBATEIbCKIE NeiCTBUS:

BJIa/IeTh HaBBIKAMU Y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHOM JESTEIbHOCTH,
HaBbIKAMM  pa3peuieHust npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B PELIEHUS IPAaKTUUECKUX 3aa4, IPUMEHEHUIO
pa3IMYHbIX METOJIOB TIO3HAHMUS;

UCTIOJIB30BaTh pa3jMyYHble BUABI JCSITEIBHOCTH IO MOJYYEHHUIO HOBOTO
3HAaHWA, €r0 HWHTEpIpeTaIny, MNpeoOpa3oBaHUI0 W MPUMEHEHHUIO B Y4YEOHBIX
CUTYalUsX, B TOM UHCJE [IPU CO3/IaHUH YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(opMupOBaTh HAyUYHBIM TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MTOHSITHIMH U METOJIaMHU,

CTaBUTh M (opMyJIHMpoBaTh COOCTBEHHBbIE 3aJadyd B 00pa3oBaTENbHON
NESITEIbHOCTH U )KU3HEHHBIX CUTYyalMsIX;

BBISIBJISIT IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3Y €€ PEIICHNUs, HAXOJUTh apTyMEHTHI JUI 1I0Ka3aTeIbCTBA CBOUX
YTBEPXKACHUM, 33]]aBaTh MapaMeTPhl K KPUTECPHH PEIICHUS;

aHAJIM3UPOBaTh TOJYYEHHBbIE B XOJI€ pELIEHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT,

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJICTB U CIIOCOOOB
NeHCTBUS B MPOGECCHOHATBHYIO CPELy;

yMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEIBHYIO W MPAKTHUECKYIO OOJIacTH
KU3HEEITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTb OPUTHHAIbHBIE MOIAXOAbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, AOMYCKAIOINE aJbTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ nHdopmanueii:

OPHEHTHPOBATHCS B PA3IMUYHBIX UCTOYHUKAX HHMopManmu (TekcTe y4eOHOTOo
nocoOus, HAyYHO-TIOMYJISIPHOW JUTeparype, OWOJIOTUYECKUX CIIOBapsX U
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIM3UpPOBATH
UH(OPMaLIMIO Pa3InYHBIX BUJOB U (POPM IpENCTaBICHUS, KPUTUYECKH OLICHUBATH
€€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;



(dbopMyIMpPOBaTh 3aMPOCH U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
oTObope Omosiornyeckoil MH(PopMaIu, HEOOXOAUMOM /JIsI BBIMOJHEHUS YUEOHBIX
3ajad;

npuoOpeTaTh OIBIT HMCHOJIb30BaHUs MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJbTYPY aKTUBHOTO HUCIIOIB30BAHUS PA3JIMYHBIX
TTOVICKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BBIOMpAaTh  ONTUMaJIbHYI0  (opMy  MpeACTaBICHHUS
ouostorndeckoit napopmaru (cxempl, rpaduKy, TUArPaAMMBbI, TAOJIUIbI, PUCYHKU H
Apyroe);

UCIIOJIB30BaTh HAyYHBIH S3BIK B KA4eCTBE CpeaAcTBa npm pabore C
Oouonoruyeckod uHGOpMaIMeil: TNPUMEHATh XUMHUYEeCKue, (GU3HUECKHEe U
MaTEeMaTUYECKUe 3HAKU W CHUMBOJBI, (popmyibl, ab0peBuaTypy, HOMEHKIATYPY,
UCIIOJIP30BaTh W MPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH,

BJAJ€Th  HABBIKAMM  pAaclo3HaBaHUSA M 3alUThl  WMHQOpMaIuH,
uH()OpMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyajieHNie YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMU 1€ CTBUAMM:

1) o0meHue:

OCYIIECTBJISATh KOMMYHHUKAIIMU BO BCeX cpepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WM AMCKYCCHH IO CYIIECTBY OOCYy)KmaaeMoi TeMbl (YMEHHE 3a1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKJIEHHUS OTHOCHUTEIHLHO BBITIOJIHCHUS TpeiaraeMoi
3aJ1ay, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TO3UIMH JPYTHX YYACTHUKOB
JUaora Uik JUCKYCCHH);

pacmo3HaBaTh HEBEpOAJIbHBIE CpPEJACTBA OOIICHHS, TNOHUMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEIMOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHTYaIlUH,
YMETh CMATYATh KOH(IMKTHI K BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJCUCTBUS, NMOHUMATh
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEIHHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU opMe (HopMyITUpOBATH CBOM BO3PAKEHHS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3pPEHUS C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI IeiITeJIbHOCTD

MOHWMAaTh M HMCIOJIL30BaTh MPEUMYIINECTBA KOMAaHAHOW W WHAWBUIYATLHON
paboThI IPH PEIICHUH OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYIOBBIX (POPM B3aMMOIEHCTBUS PU PEIICHUH YIEOHOM 3a/1auH;

BEIOWPATh TEMATHKy W METOABl COBMECTHBIX JCUCTBUH C Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH Ka)KIOTO YieHA KOJUICKTHRA,

OpUHUMATh 1IeJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BBIBaTH |
KOOPJIMHUPOBATh JIEMCTBUS MO €€ JNOCTHKEHUIO: COCTABIISITH IUJIaH JCWCTBUHU,



pacrlpenenarth poid C y4€TOM MHEHHHM Yy4YacTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOU paboTHI;

OLICHUBATh KaY€CTBO CBOETO BKJIaJa U KaXKAOr0 YYaCTHUKA KOMaH/Ibl B 001U
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM,

npeajaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh MJIEH C IIO3ULIHMH HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh TMO3UTHUBHOE CTPATETMYECKOE TMIOBEJIEHHE B Pa3IUUYHBIX
CUTYalUsX, IPOSIBIISITh TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OByajieHNe YHUBEPCAIbHBIMHU PEryJISTUBHBIMH JeHCTBUAMM

1) camoopraHu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JIS BBIABICHHUS TPOOJIEM U HUX
pEILICHHUs B dKU3HEHHBIX U YUEOHBIX CUTyalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUM IIEJEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JIEUCTBHSIX M MOCTYINKAaX MO OTHOLIEHUIO K >KMBOW MPHUPOAE,
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPYKAIOIIHX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEIBHYIO ACSITEIBHOCTD, BBISIBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJ]la4yu B 00pa3oBaTEIbHON
NESATENbHOCTH U dKU3HEHHBIX CUTYaLUAX;

CaMOCTOSATENIbHO COCTABJISATH IUIAH PEHICHUS MPOOIEMBI C YIETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUI

JaBaTh OLEHKY HOBBIM CUTYalUsM;

pacIMpATh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEOUYTCHHI;

JieN1aTh OCO3HaHHBIN BBIOOP, apr'yMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peLieHue;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh ()OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSHHO TMOBBINIATH CBOM 0Opa30BaTEIbHBIN U
KyJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEJISIM,;

BJaJeTh HABbIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUsA
COBEpILIAEMBbIX JIEUCTBUH W MBICIUTEIbHBIX IMPOLIECCOB, HX PE3YJbTaTOB U
OCHOBaHMM, UCHOJIB30BaTh MPUEMBI pedICKCUU MJI OLIEHKU CUTYyalluu, BbIOOpa
BEPHOI'O PEILICHUS;

YMETh OLEHUBATh PHUCKM U CBOEBPEMEHHO NPUHHMATh PEIICHHUS IO HX
CHUKEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYTHX IMpU aHalIu3e pe3yJbTaToB
NEeSTENbHOCTH;



3) npuHsiTHE Ce0sl U APYTUX:

OPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M apPryMEHTBl JPYTUX MPU aHAIW3€ pe3yJIbTaTOB
NEeATENbHOCTH;

pPU3HABaTh CBOE MPABO M MPABO JPYTUX HA OIINOKH;

pa3BUBaTh CIIOCOOHOCTH NOHUMATh MUP € MO3ULIUU JPYTOro YeJI0BEKa.

IHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mporpammbl COO mno Ouojsoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT criendduueckue s yuyeoHoro npeamera «buomorus»
HAy4YHbIE 3HAHWSI, YMEHUS U CIIOCOOBI ICUCTBHUI MO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUIO 3HAHHUM, BUJBI AESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUN B Pa3JIMUHBIX YYEOHBIX CHUTYAIUSX, a TaKkKe B pPeajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Owuosorueil. B mporpamme mnpeameTHbIe
PE3yAbTaThI MPEJCTABICHBI IO TOAaM O0yYEHHUS.

[IpenMeTHbie pe3ynbTaThl OCBOEHUs yueOHOro mpeamera «buomorus» ¢ 10
KJacce NOJKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJOTUU B CUCTEME HAYYHOTO
3HaHWS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpPAa U HAy4YHOTO MHUPOBO33PEHMS, O BKIIAJAE POCCUNCKUX H
3apyO0eXHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYyHKIIMOHAIBHOM
TPAaMOTHOCTH Y€JIOBEKA JJIsl PEIIEHUS AKU3HEHHBIX 3a]1a4;

YMEHHUE pacKpbIBaTh COJICPKAHUE OMOJOTMYECKUX TEPMHUHOB WU TOHSATHIA:
KHM3Hb, KJIETKA, OpraHu3M, MeTa0o13M (OOMEH BEIIECTB U MPEBPAIICHUE YHEPTHH),
romeoctad  (caMoperyJyisiusi), ypOBHEBas OpraHM3alUs JKUBBIX  CHCTEM,
CaMOBOCIpOU3Be/IcHUE (PETIPOAYKIHSI), HACIEACTBEHHOCTh, K3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHUE W3JIaratb OHOJIOTMYECKHEe TeopuH (KJIETOYHAas, XPOMOCOMHas,
MYTAI[MOHHAs, IIEHTpaJbHAs JOrMa MOJICKYJIApHOW Owuosoruun), 3akonbl (I
Meungens, T. Moprana, H. 1. BaBuioBa) u ydenus (o mieHTpax MHOrooOpasusi u
IIPOUCXOXKICHUS KyJIbTYpHBIX pacteHuit H. . BaBuioBa), onpenensaTh IpaHUIIbI UX
MPUMEHUMOCTH K KMBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOJIaMH HAYyYHOT'O MMO3HAHUS B OMOJIOTUH: HAONIOACHUE U
ONMCAHUE YKHUBBIX CUCTEM, MPOLECCOB U SIBJICHHWM, OpPraHU3alus U IMPOBEIACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXAY HCCIEAyEeMbIMU BEIWYMHAMH, OOBSCHEHUE IMOJYYEHHBIX pPE3YJIbTATOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSITUM, TEOPUI U 3aKOHOB, YMEHUE JENIATh BBIBOBI
Ha OCHOBAaHMH NOJIYYECHHBIX PE3yIbTATOB,;



YMEHUE BBIJICIATh CYIIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTHU
poLeccOB: OOMEHa BEIECTB M MPEBPAILEHUS SHEPIHMHM B KIIETKE, (OTOCHMHTE3A,
IUTACTUYECKOTO W DJHEPreTMueckoro oOMEHa, XEeMOCHHTEe3a, MUTO03a, Melo03a,
OIUIOZOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOTO Ppa3BUTUS  OpraHU3Ma
(onToreunes);

YMEHHE TMPUMEHSTH TMOJNyYEeHHbIC 3HAHUS IS OOBSICHEHUS OMOIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJIs MPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C LEeNIpl0 obecriedyeHus Oe30MacHOCTH CBOETO 370pPOBbS M 37A0POBbS
OKPY’KaIOIUX JIIOJIEH, COOJIIOICHHSI HOPM TPaMOTHOTO TIOBEACHUS B OKPY KaroIen
OPUPOJHON cpefe, MOHUMaHWE HEOOXOJAMMOCTH HCIOJIb30BAHUSA JOCTHXKEHUN
COBPEMEHHOMU ouonoru  u OMOTEXHOJIOTH  JUIsl  PAlMOHAIBLHOTO
IPUPOAOIIOIb30BAHHUS;

YMEHUE pellaTh »JJIEMEHTAPHbIE TIE€HETUYECKHUE 3a/Jayd Ha MOHO- U
TUTHOpUHOE CKpELIMBaHUE, CIETUICHHOE HAaclel0BaHue, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS JUIsl TPeICcKa3aHusl HACJIEIOBAaHUS TMPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATH JIa0OpAaTOpHbIE M MpaKkTUYECKHe padoThl, cOOIOIaTh
IpaBUJIa MpU padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHHUEM,;

yMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJAEpkKAaHUS, BKJIIOYAIOUIYIO I[ICEBJIOHAy4YHbIE 3HAHUSA U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICTBA MacCOBOM MH(OPMAIIMHU, HAYYHO-TIOMYJISIPHBIC
MaTepHasbl), STHYCCKHE aCleKThl COBPEMEHHBIX WCCICIOBAHUNH B OHOJIOTHH,
MeAMIINHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCbMEHHBIE M YCTHBIE COOOLICHHUS,
0000111251 OMOJIOTHYECKYI0 MH(POpMAILNIO W3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.

[IpenmeTrHbie pe3yibTaThl OCBOEHHUS yueOHOro npeamera «buomorus» ¢ 11
Kjlacce OJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUS E€CTECTBEHHBIX HAyK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHHBl MHpPa M HAYYHOI'O MHPOBO33PEHMs, O BKIIAJE POCCHMCKUX WU
3apyOeKHbIX YUYEHBIX-OMOJOrOB B pa3BUTHE OWOJOrUH, (YHKUHOHAIHHOU
IPaMOTHOCTH YeJIOBEKa JIJIsl PEIlIeHUs )KU3HEHHBIX 3a]1a4;

yYMEHUE PACKPHIBATH COJEPKaHUE OMOTIOTMYECKIX TEPMUHOB M MIOHATHUIA: BU/I,
HOMYJISAUS,, TEHOMOHI, ABOJIONMS, IBWKYIIUE CHIBI ((HaKTOphl) HBOIIOIHH,
IPUCHOCOOJIEHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, SKOJOTMYECKHE (PAKTOPHI,
HKOCUCTEMA, TMPOAYLEHTHl, KOHCYMEHTBI, PpEAYyLEeHTbl, IeNu  MUTAHHUS,
AKOJIOTHYECKas MUpaMuia, Ouoreonenos, onocdepa;



yMEHUE Wu3JaraTh Ouojoruueckue Teopun (dBOIIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OJBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapiieBoro cxonctBa K. M. Bapa, uepenoBaHus TIaBHBIX HAIpPaBJICHUH WU
nyteit sBomrorm A. H. CesepiioBa, ydyenus o ouochepe B. U. Bepnaackoro),
ONpPENEIIATh TPAHUIIbI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOIaMH HAYyYHOI'O MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMMCAHUE KUBBIX CHCTEM, IMPOILIECCOB W SIBIICHUM, OpraHu3alus W IpPOBEJICHUE
OMOJIOrMYECKOro SKCIEPUMEHTA, BBIIBH)KEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCIEAyEeMbIMU BEIUYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pPE3YyJIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MMOHATUNA, TEOPUN U 3aKOHOB, YMEHUE JIENIaTh BBIBObBI
Ha OCHOBAHWU MOJIYYEHHBIX PE3YyJIbTATOB,;

YMEHHE BBLICIATh CYUIECTBEHHbIE IPU3HAKH CTPOEHUS OHOJIOIMYECKUX
OOBEKTOB: BHJIOB, MOMYJSUN, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreoIneHO30B M  3KOCHCTEM, OCOOEHHOCTHM MPOLECCOB. HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTU
OpPraHM3MOB, JEWCTBUSA 3KOJOTHYECKMX (AKTOPOB Ha OpPraHU3MBbI, IEpeHOoca
BELIECTB M INIOTOKA SHEPIHMM B S3KOCHUCTEMAax, AHTPONOIEHHBIX H3MEHEHUH B
AKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOT€OXMMHUYECKHUX
IIUKJIOB B Omocdepe;

YMEHHE NPUMEHATH IMOJyYeHHbIE 3HAHUS U OOBSICHEHUS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHHUM, IUI NPUHATHS NMPAKTUYECKUX PELICHUHA B IOBCEIHEBHOU
KU3HU C LEeNpl0 oOecreyeHus: Oe30MacHOCTH CBOETO 3/I0pPOBbsl M 30POBbS
OKpY’KaIOIIMX JIOEH, COOJII0IEeHNsI HOPM I'PaMOTHOTO TIOBEJIEHUS B OKpY Karolen
OPUPOIHOM cpene, MOHUMAHUE HEOOXOJWMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOrUH JI PAMOHAIBHOT'O IPUPOJIONOIb30BaHMS;

YMEHUE pelaTh 3JIEMEHTAapHble OMOJIOTHUYECKHUE 3a/1aud, COCTABISATH CXEMBbI
HepEeHOCa BEIIECTB M SHEPTHH B DKOCUCTEMaX (LIS MUTAHMS);

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpaKTHUYEeCKHe paldoThl, COOMIOAATH
npaBuiia Mpu padoTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OLEHUBATh M HWHTEPIPETUPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO  COJIepKAHUS, BKJIIOYAIONIYIO I[ICEBJOHAYYHbIC 3HAHUSA U3
Pa3IMYHBIX UCTOYHHUKOB (CpeICcTBAa MacCOBOM MH(OPMAIIMH, HAyYHO-TIOMYJISIPHBIE
MaTtepuaibl),  paccMaTpuBaTh  TJIOOAIBHBIE  JKOJOTHYCCKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOIIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHbIE M YCTHbIE COOOLICHMUS,
000011251 OMOJIOTUYECKYI0 MH(POPMALINIO M3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
UCI0JIb30BaTh NOHATUIHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE ITNTAHUPOBAHUE

10 KJIACC
KosanyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM uugpoBbIe
Ne n/n P Kontpoabnbie | IIpakTuueckue (ucpp )
NMPOrpamMMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchl
bubmmnoreka LIOK
! bronoris kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMbl U UX OpraHu3alus 1 Bubmmorexa [IOK
P t https://m.edsoo.ru/7f41¢c292
bub6mmorexa [JOK
X i 8 1
3 MMUYECKHUI COCTaB U CTPOCHUE KIIETKU https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 X 6
VSHEACATCIBHOCTD TICTRH https://m.edsoo.ru/7f41¢c292
5 Pa3zMmHOXEeHME M MHIUBUYATbHOE Pa3BUTHE 5 1 bu6nmoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
5 HacnenctBeHHOCTh U M3MEHYHBOCTH 3 15 bubmmorexa [JOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnmnoreka LIOK
8 P 1
CICPRHOC BpeMA https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4



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 KJIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM unpposbie
Ne n/m P Kontpoabubie | IlpakTnyeckue (npp )
NPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 1
IBOITIOIHOHHAA GHOTOTHS o https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 OpraHu3MbI 1 OKpy>Kaiouas cpesa > https://m.edsoo.ru/7f41cc74
Bbub6mmoreka [JOK
4 Coo0riecTBa v SKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
> Pesepiioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[NPOIT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecTBo 4acoB JIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Koutpoabnubie | IlpakTuueckue
n/m Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThl
pecypchl
bu6mmoreka [JOK
1 buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bl TO3HAHUS KUBOM
npupoabl. [Ipaktudeckas pabora
2 NIO) 1p<(IiIICH0JIIz,30BaHI/Ie aSI.I)IHqHBIX 1 0.5 bubmmorexa [JOK
) p ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YUYECHUU
OMOJIOTHYECKUX 0OHEKTOBY
3 buonornueckne cucreMsl, 1 bu6mmoreka [JOK
MPOLECCHI U UX U3YUYCHUE https://m.eds00.ru/863e6564
4 XUMUYECKUH COCTaB KIeTKU. Boaa 1 bubnuorexa [JOK
Y MUHEPAJIbHBIE COJIA https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CICH. LOCTAB 1 CTPOCHHE DEIIKOB https://m.edso00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuorexa [IOK
KaTaJIUTUYECKON aKTHBHOCTH ' https://m.eds00.ru/863e6b72
(bepMenTOB (Ha MpUMEPe aMHIIA3bI
WJIA KaTaJiashbl)»
bubmuoreka [JOK
7 % I 1
HACBOMBL. STHITHABL https://m eds00.ru/863e6870



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
https://m.edsoo.ru/863e6870

bu6mmoreka [IOK

8 Hyxentosbie kuctotsl. ATO https://m.edso00.ru/863e6d5c
9 Hcropus u MeTonb! U3y4eHUs bubnnorexa [JOK
kietku. Knerounas reopust https://m.edso0.ru/863e6e88
10 KieTka kak 1eocTHas KuBast
cucremMa
Crpoenue 3ykapruoTUYECKON
kieTku. JlabopatopHas pabora Ne 2
«/3y4yeHue cTpoeHus KIeToK bu6mmoreka [JOK
11 pacTeHui, KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OaxTepuil M0l MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpernapaTax u ux
OMHUCaHUuEe»
bu6mmoreka [JOK
12 OOMet BEIeCTs WK MeTaboHsM https://m.edso0.ru/363e766¢
bu6mmoreka [{OK
13 Porocues. Xemocnires https://m.eds00.ru/863e7c98
N bubmuoreka [JOK
14 dneprerueckiit ooMen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN IUKIT KICTKH.
Henenue kietku. MuTo3.
15 JlaboparopHas padota Ne 3 05 bubmmorexa [JOK
«HaOmnronenre MuTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEITKa JIyKa Ha
TOTOBBIX MUKpPOIIpErapaTax»
16 buocunres Oenka. Peakus bubmuorexa [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancsius — OnocuHTE3 OeNKa bubnmorexa [IOK

https://m.edso00.ru/863e796e



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
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexknerounsie hopmbl )KU3HH — bubnuorexa [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 DOopMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
bu6mmorekxa [JOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubnuorexa [JOK
«/3y4yeHne cTpoeHus MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
29 WNunuBHnyanbHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.edso00.ru/863e8436
I'enetnika — Hayka o
23 HACJICICTBEHHOCTH U bubmmorexa [JOK
https://m.eds00.ru/863e86f2
W3MEHYUBOCTH
3aKOHOMEPHOCTH HACIe0BaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE bubmmorexa [TOK
P ' puA https://m.eds00.ru/863e8878
CKpEIIUBAHUE
UTHOPUIHOE CKPEIUBaHUE.
25 )3:[21KOH iefaBHcmfo;E bubmorexa HOK
https://m.edso0.ru/863e89a4
HacJIeI0BaHUs MPU3HAKOB
CuerjieHHOE HaceI0BaHue
26 npusHakoB. JlaboparopHas pabora 05 bubnuoreka [IOK

Ne 5 «M3yuenme pe3ynbpTaToB
MOHOTHOPHUIHOTO ¥ TUTHOPHIHOTO

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



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

CKpEIMBaHUS Y IpO30(UIIbI HA
TOTOBBIX MUKpPOIIpENapaTax»

97 I'enetuka nosa. Hacnenopanue 1 bu6mmoreka [JOK
MPU3HAKOB, CIETUIEHHBIX C MTOJIOM https://m.edso00.ru/863e8c60
N3menunBocTs. HenacnencrBennas
M3MEHYMBOCTH. JJabopaTtopHas

08 pabota Ne 6. Uzyuenue 1 05 bubnnorexa [JOK
MOAU(DHUKAITIOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHNE BapUAIIMOHHOTO Psaa
Y BapUallMOHHON KPHUBOM»

HacnencrBeHHast ©3MEHYMBOCTb.

29 JlaGoparopnas pabora Ne 7. 1 05 bubmmorexa [IOK
«AHamU3 MyTalui y 1po30(ussl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIperapaTax»

bu6mmoreka [IOK

30 Peneriia esobexa 1 https://m.edso00.ru/863e8d78
PesepBHrIit ypok. O6001IeHKE 10

31 teMme «HaciiencTBeHHOCTh 1 1
W3MEHYMBOCTH OPraHU3MOBY»

bu6mmoreka [IOK

32 Cenekuns kak Hayka H npouece 1 https://m.eds00.ru/863e9214

33 MeToab!l U JOCTUXKEHUS CEJICKITUU 1 bu6mmoreka [{OK
pacTeHui U )KUBOTHBIX https://m.edso0.ru/863e9214

34 buorexnonorust kak oTpacib 1 bubnunoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB T10 34 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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 KJIACC

Koan4yecTBo 4acos DJIeKTPOHHBbIE
Ne Hara uugposeie
n/m Tema ypoka Bcero Konrpoapusrie | Mpakruteckue u3yueHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 OBOJIIOLUS U METOABI €€ U3yUeHUs 1 bubnuorexa LIOK
https://m.edsoo0.ru/863ea20e
9 Hcropus pasBUTHs IPEACTaBICHUN 1 bubnnorexa [JOK
00 3BOTIOIINHU https://m.edso0.ru/863e9570
bu6mmoreka [JOK
3 MiticposBomiowts 1 https://m.edsoo.ru/863e9cle
[Momynsiius kak 35eMeHTapHast
€MHUIA BUJIA U HBOJIIOLUY.
4 JlaGopaTopnas padota Ne 1 1 0.5 Bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHUJIOB I10
MOP(OJIOTHIECKOMY KPHTEPHIO»
5 JIBoKyIIUe CUITBI (JIeMEHTapHbBIE 1 bubnuorexa [JOK
(baKTOpPhI) SBOJTIOIHH https://m.edso00.ru/863e9da4
. bu6mmorekxa [JOK
6 EcrecTBenHblit 0TO0p U €ro GopMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbpTaThl 3BOMIOLMN:
MIPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Onrcanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPraHnu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepa»
8 Hanpasnenus u mytu 1 bubnnorexa [JOK

MaKpO3BOJIIOIHNHN

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



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
https://m.edsoo.ru/863e9c1e

Heob6patumocTts 3BOTIONINN

Wcropus xusHu Ha 3emiie u

10
METO/Ibl €€ U3YUEeHUs

1 ['unioressl NpOUCXO0XKACHUS X KU3HU bubnuoreka [JOK
Ha 3emie https://m.edsoo0.ru/863ea5a6
PazButue xu3Hu Ha 3emIie 1o spam bubnnorexa [JOK

12
U [IepUoIaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl SBOIOIIH
PaCTUTENHHOTO U dKUBOTHOTO MUPA.

[IpakTuueckas pabora Ne 1 bubnuoreka [IOK

13 0.5
«/3y4eHune uCKonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUil U )KUBOTHBIX B
KOJUTEKIIUSX»

14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpraHNYEeCKOro MHUpa https://m.edsoo.ru/863ea48e
DBOJTIOLINS YEJIOBEKA bu6mmoreka [JOK

15
(anTpomnorenes) https://m.edsoo.ru/863eac2c

16 JBmkytie cuibl ((hakTopsi) bubmmoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUU IBOIIOLUU
YelioBeKa

18 UYenoBeueckue pacsl ¥ IPUPOIHBIC bubnmnorexa [JOK
ajarTaly YeloBeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O6001IeHHE 10

19 TeMe «BO3HHUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3eMiie»

20 DKoJoTHs Kak HayKa



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
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl 00uTaHUs U SKOJIOTUYECKUE

bubmuoreka [JOK

2t thaxTope https://m.edsoo.ru/863eafec
AbuoTtnueckue GpaxkTopsl.
JlaboparopHas pabota Ne 3.
«Mophonornyeckne 0COOCHHOCTH
22 pacTeHuil U3 pa3HBIX MECT 0.5 bubmmorexa [OK
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabota
Ne 4. «BrniusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIeyca»
bu6mmoreka [JOK
23 broTicckue paxTops! https://m.edso0.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysitinu. [TpakTudeckast paborta
24 Ne 2 «ITomcuét mnoTHOCTH 0.5
TIOMYJISIMIA pa3HbIX BUIOB
pacTeHu»
CoobmiecTBa OpraHu3MoB — bubnnorexa [JOK
25
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKNE CUCTEMBI bubnmoreka [JOK
(sxocuCcTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHbIE TIOKa3aTeNu
97 3KOCHUCTEMBI. DKOJIIOTMYECKUE bubnuoreka [JOK
nupamubl. CBOMCTBA SKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus
28 [IpupoHbIe 5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobanpHas bubnmoreka [JOK

IKOCHUCTEMA 3EMITU

https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
ouochepsr https://m.edso0.ru/863ebd16

32 YenoseuecTBo B OHochepe 3emiu 1

33 CocyiecTBoBaHME IPUPOIBI U 1 bubnnorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600mICHHE

34 teMbl «CooO1iecTBa u 1
IKOJIOTUYECKHUE CHCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 34 55

[NPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOM ITIPOI'PAMMOBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM NPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

CchopMupoBaHHOCTbh 3HAHMHA O MECTE W POJU OHOJIOTUU B CHCTEME
HAyYHOTO 3HAHMUSA ECTECTBEHHBIX HayK, B (OpPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KApTHHBI MHUPa W HAy4HOIO
MHUPOBO33PEHUS; O BKIAJ€ POCCHUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHH; (PYHKIHMOHAIBHOW TPaMOTHOCTHU

YCJIOBCKA AJId PCIICHUA )XKU3HCHHBIX 3aJ1a4

YMeHue packpblBaTh COJEpKaHHE OHOJOTUYECKUX TEPMUHOB U
MOHSTHI: )KU3Hb, KJIETKA, OpraHu3M; Metabosun3M (0OMEH BEIIECTB U
NpeBpalleHle YHEPruu), romeoctas (caMoperysisnus), ypOBHEBas
OpraHU3alus )KUBBIX CHCTEM, CAMOBOCIIPOU3BeieHNe (PETIPOIyKIHs),

HACJI€ACTBEHHOCTDb, UBMCHYNBOCTL, POCT U PAa3BUTHUC

YMmenue — u3naraTb ~ OHMOJIOTMYECKHE  TEOPHH (keTouHas,
XpOMOCOMHasi, MyTarnuroHHas), 3akoHbl (I. Menmens, T. Moprana,
H.. BaswioBa) u yueHus (0 IEHTpax MHOrooOpasusi u
NPOHUCXOXKICHUS  KyIbTypHBIX  pacrenuid H.M.  BaBuiona),

OMPEACIIAThL I'PAaHUIBI UX TPUMCHHUMOCTHU K KUBBIM CUCTCMaM

YMeHue BiageTh METOAaMM HAy4YHOrO IO3HaHHS B OHOJIOTUH
(nHaOnroneHHe W OMHMCAHME JKUBBIX CHCTEM, MPOILECCOB U SBJICHUIA;
OpraHu3anusi M TPOBEJCHHE OUOJIIOTUYECKOTO OSKCIIEPUMEHTA,
BBIJIBUDKEHUE  TUIIOTE3bl,  BBIABICHUE  3aBUCHMOCTH  MEKIY
HCCIIEAYEMBIMU BEJINYNHAMU, 00BsICHEHNE ITOJTYYEHHBIX
pe3yabpTaTOB, WCIOJIB30BAHHBIX HAy4YHBIX IIOHATUH, TEOpUM U
3aKOHOB, YMEHHE€ [€JIaTh BBIBOJBI HAa OCHOBAaHHWH IIOJyYEHHBIX

pe3yabTaToOB)

VYMmenue BBIACIATE CYHCCTBCHHBIC IIPU3HAKHW BHPYCOB, KIICTOK
IMPOKApUOT W JBYKApUOT, OAHOKJIICTOYHBIX W MHOTI'OKJIICTOYHBIX
OpraHU3MOB; OCOOCHHOCTHM TMPOIECCOB OOMEHa BEHIECTB W
NpeBpalleHHs] SHEPTHHA B KIETKE, (POTOCHHTE3a, IIIACTHYECKOTO H
JHEpPreTuvyeckoro  oOMeHa, XEMOCHHTE3a, MHTO3a,  Meho3a,
OIUIOZIOTBOPEHHMSI, PAa3MHOKCHHUS, HMHIUBHIYATbHOTO  PAa3BUTHUSA

opranusma (OHTOreHe3)




Vmenne MNPUMCHATE TOJYYCHHBIC 3HaHUA  JJIA 00BACHEHUS
OMOJIOTrMYECKUX IponecCoB 1 SIBJ'ICHPIfI, JJIA IIPUHATHA NPAKTHICCKUX
peH_IeHI/Iﬁ B HOBCCI[HGBHOﬁ KHN3HU B ICIIIX obecreyeHns
0€30I1aCHOCTH CBOETO 300POBbA U 3J0POBbA OKPYIKAKOIMIUX HIOﬂCﬁ,
CO6J'II-OI[€HI/I$I HOpM TI'pPaMOTHOI'0O IIOBCACHHUSA B Oprxcanmeﬁ
HpHpOZ[HOﬁ cpeae, NOHHMMAaHHEC H€06XO,Z[I/IMOCTI/I HUCIIOJIB30BaHUA
JOCTYDKCHUH COBpeMCHHOﬁ Ouosorui u OHMOTEXHOJIOTHMA JJIsA

palluOHAJIBHOI'O NPpHUPOAOIIOJIb30BAHUA

YMmenue peliaTth 3JICMCHTAPHBIC I'CHCTUYCCKUC 3aaa4ud HAa MOHO- U
,[[I/II‘I/I6pI/IIlHOC CKpelMBaHME, CICIIICHHOC HACIICAOBAHUE,; COCTABIIATh
CXCMbI MOHOFI/I6pI/IIIHOI‘O CKpClIIuBaHUsA JJIA IpCaACKa3aHUA

HacCJICOAOBaHUA IMPU3HAKOB Y OpraHU3MOB

YMeHHe BBINONHATH J1a0OpaTOpHbIE W TMPAaKTHYECKHE pPaboTHI,
coOmogaTe mpaBwia mpu pabore ¢ y4eOHBIM M JIAOOPATOPHBIM

o0opyToBaHHEM

YMeHne KpuTHUECKH OLIEHWBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COJEpPXKAHUS, BKIIOYAIOIIYIO IICEBJOHAYYHBIC
3HAHHUS W3 pa3nn4Hbix ucTouHUKOB (CMU, HaydHO-MOMYJISIpHBIC
MaTepualbl); STHYECKUE ACTEKThl COBPEMEHHBIX HCCICIOBAHUI B

Onoornu, MeUIINHEe, OMOTEXHOJIOT I

10

YMeHue co3naBaTh COOCTBEHHBIC TMCbMEHHBIC H YCTHBIE COOOIIICHNS,
0000111251 OMOJTOTHUECKYIO HH(OPMAITHIO U3 HECKOJIBKUX HCTOYHHUKOB,

I'paMOTHO HCITI0JIb30BATb MOHSATHUHHBIN alrrapar OHOJIOrun

11 KIIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrPaMMBbI CpeiHero 001ero 00pa3oBaHus

CdopmupoBaHHOCTH 3HAHUI O MECTE M POJH OMOJOTHH B CHUCTEME
HAyYHOTO 3HAHMUSA ECTECTBEHHbIX HayK, B (HOpPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTHHBI MHUPa W HAy4HOIO
MHUpPOBO33PEHUS; O BKIAJE€ POCCHUCKHX W 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHH; (PYHKIHMOHAIBHOW TPaMOTHOCTHU

YCJIOBCKA AJId PCIICHUS )XU3HCHHBIX 3a/1a4

YMeHue packpblBaTh COJEp)KaHWE OMOJOTHUYECKUX TEPMUHOB U
MOHSATHI: BHI, MOMYJISIHS, TeHOQOH/, IBOIIONMUS, TBIKYIIHE CHIIBI
(dpaxTopsr) HBOJIIOIHH, MPUCIIOCOOICHHOCTh ~ OPraHHM3MOB,

BH1000pa3oBaHue, 3KOJIOTUYECKUE (hakTopsI, YKOCHCTEMA,




MMpOAYUCHTHI, KOHCYMCHTHI, PEAYUCHTHI, e IIUTaHUA,

9KOJIOTUYECKas MUpaMKia, OuoreoreHo3, bnochepa

YMeHue uznnarath OHOJOrHUecKre TeopuH (IBoMonnonHas Teopus Y.
JlapBuHa, CHHTETHYECKAash TEOPHsS  DBOJNIONMH), 3aKOHBI U
3aKkOHOMepHOCTH (3apobiiieBoro cxoactsa K.M. Bapa, uepenoBanus
IVIABHBIX HalpasiieHud u mytei sBosonuu A.H. CeBepiioBa, yueHus
o Owmochepe B.M. Bepuaackoro), ompeaensTb TI'PaHHIBI HX

MMPUMCHUMOCTH K ) XUBBIM CUCTCMaM

YMeHue BiageThb METOJaMM HAy4yHOrO TIO3HaHUS B OHOJOIMU
(HaOnroneHHe W OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUIA;
OpraHu3anusi M TPOBEACHHE OHOJIIOTUYECKOTO OSKCIIEPUMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl,  BBIABICHUE  3aBUCHUMOCTU  MEKIY
HCCIIEAYEMBIMU BEJINYNHAMU, 00BsICHEHNE ITOJTyYEHHBIX
pe3yabpTaTOB, WCIOJIb30BAHHBIX HAy4YHBIX IIOHATUH, TEOpUM U
3aKOHOB, YMEHHE€ [€JIaTh BBIBOJABI HAa OCHOBAaHHUU IIOJyYECHHBIX

pe3yabTaToOB)

YmMmenune BBIIEIISATE CYIIIECTBEHHBIC MIPU3HAKU CTPOCHUS
OMomorMueckux OOBEKTOB. BHUJOB, TMOMYJAIMHA, TPOIYICHTOB,
KOHCYMEHTOB,  PEIYIIEHTOB, OHWOTEOIICHO30B M  JKOCHCTEM,
0COOCHHOCTH MIPOIIECCOB HACJIEICTBEHHOM M3MEHYUBOCTH,
€CTECTBEHHOI'O0 0TOOpa, BHA000pa30BaHUs, MPHUCIOCOOIECHHOCTH
OpraHU3MOB, JCHCTBUS 3KOJIOTMUYECKHX (PAKTOPOB HA OPraHHU3MBI,
MEepeHoca BEUIECTB M  IOTOKa DHEPrMd B DKOCHUCTEMAX,
AQHTPOIIOI€HHBIX HW3MEHEHUH B HKOCHUCTEMAax CBOEH MECTHOCTH,

KpyroBopoTa BCIICCTB U OMOTr€OXMMHUYCCKUX ITUKJIOB B 6H0cq)epe

YMeHue TNpPUMEHSTh TONyYeHHBbIC 3HAHUS JUIsi  OOBSCHEHUS
OHMOJIOTMYECKHX MPOIECCOB U SBICHUM, IS IPUHATHS MPAKTUICCKUX
pelieHnid B TMOBCEJHEBHOW JKM3HM B IEMsIX oOecredeHus
0€30MaCHOCTH CBOETO 3JI0POBbSI M 3JI0POBBSI OKPYKAMOIIUX JTFOJEH,
COONIOICHUST HOPM T'PaMOTHOTO TIOBEJCHUS B  OKPY’KaroIeh
MPUPOJTHON cpejie; TMOHUMAaHHE HEOOXOIUMOCTH HCIOIb30BAHUS
JTOCTIDKCHH  COBPEMEHHOW  OWOJIOTMM  JJIsi  PalMOHAJIBHOTO

MIPUPOIONOIB30BAHNUS

YMeHue pemars 31eMeHTapHble OUOIOrMYECKUE 3a/1a4l, COCTaBISATh

CXEMBI MEPEHOCA BEIIECTB U SHEPTHHU B dIKOCUCTeMax (LIenH MUTaHHs)

YMeHue BBINONHATH Ja0OpaTOpHble M MpaKTHYeCKue pabdoThl,
cobOmroaTh TpaBwiIa TpH padboTe ¢ ydeOHBIM M J1aOOpPaTOPHBIM

o0opy10BaHHEM




YMeHue KpUTHYECKH OLIEHWBATh U MHTEPIPETUPOBATH HHPOPMAIIIIO
OMOJIOTMYECKOr0  COJEpKaHUs, BKJIIOYAIOUIYIO IICEBJOHAYYHbIE
3HAHHUSA W3 pa3nu4Hblx HUCTOUYHUKOB (CMU, HaydHO-IOMYJISIpHBIC
MaTepHalbl); pACCMAaTPUBATh TII00aTbHBIC IKOJIOTHIECCKUE MTPOOIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH [0 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO

10

YMeHue co3aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHBIE COOOIICHH,
0000111251 6M0IOrMYECKYI0 HH()OPMAIIHIO U3 HECKOIBKUX HCTOYHUKOB,

Ir'paMOTHO HUCIIOJIb30BATh MOHATUMHBIN arrapar Oouosoruu




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUNA

1

buonorus kak Hayka

11

buonorus — nHayka o xwuBoil mpupone. Pons Ouomoruu B (opmupoBaHUH

COBpeMeHHOﬁ HaquOﬁ KapTUHLI MUPA. CucremMa OHMOIOTHYECKHX HayK

1.2

Metoabl O3HAHUS KUBOH IpHUPOAb! (HaOIOAEHHE, SKCIIEPUMEHT, OIUMCAHHE,
U3MEpeHHe, KiacCUUKaIus, MOJCIUPOBAHHE, CTaTHCTHYECKas 00paboTka

JIAHHBIX )

JKuBnIie cucTeMBI 1 HX opraHu3anus

2.1

JXuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3yueHus ouosnoruu. CBoiicTBa

OMOCHCTEM M BX pa3HooOpasue

2.2

ypOBHI/I OpraHru3alnuu ouocHucTeM. MOJ'IeKy.]'IHpHO'FCHCTI/IquKI/Iﬁ, KJICTO‘{HBII;'I,

OpraHU3MEHHBIN, MOMYIAIMOHHO-BUOBON, SKOCUCTEMHBIH, OrochepHbIi

XHUMHUYECKUHI COCTAB U CTPOEHUE KIIETKU

3.1

XUMHUYECKUH COCTaB KIIETKM. XHMHYECKHE DJICMCEHTHI. MaKpO3JIEMCHTHI,
MUKPOIJICMCHTHI. Boz[a U MHUHCpAJIbHBIC BCHICCTBA. (DYHKI_[I/II/I BOJbBI H

MHHCPAJIBbHBIX BEIICCTB B KIICTKC. HonnepmaHHe OCMOTHYECKOI'0 OanaHca

3.2

benku. CoctaB u cTpoeHue O€lKOB. AMUHOKHMCIOTBI — MOHOMEpHI OENKOB.
He3ameHuMble M 3aMEHUMBbIE AMHHOKUCIOTHI. AMHHOKHMCIOTHBI COCTaB.
VY PpOBHU CTPYKTYpBI OSITKOBOI MOJIEKYJIBI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTHYHAs CTPYKTypa). XHMMHUYECKUE CBOWCTBa OenkoB. bruonmormyeckue
¢byHKINU OENKOB.

®epMeHTHI — OHoornyeckue Karanu3aropsl. CTpoeHne GpepMeHTa: aKTUBHBIN
neHtp, cyocrparHas crenuduuHocts. Kodepmentsl. Butamunubl. Otiamuums

(hepMEHTOB OT HEOPTaHMUECKUX KaTaIH3aTOPOB

3.3

VYraeBoabl: MOHOCaxapubl (TIFOK03a, prHO03a U Ie30KCUpru003a), TrUcaxapuIbl
(caxapo3a, nakTo3a) W moJucaxapuabl (Kpaxmal, TJIIMKOTEH, IeJUTI0I03a).
buosnornyeckue GpyHKIMU YIICBOIOB.

Jlununapl:  TpurnMuepuabl, cTepounabl, Qochonunuasl. 'uapoduIbHO-
ruapodoOHBIe CcBoWcTBa. buonorumdeckne ¢GyHknuu IunuaoB. CpaBHEHHE

YIJI€BOOOB, OenKOB U JUIMUA0B KaK HCTOYHHUKOB SOHEPTHUU

3.4

Hyxneunoseie kuciotsl: JIHK u PHK. Hykiieotnabpl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenune u ¢ynkmuu JIHK. Crpoenme m dynxkumn PHK. ATO:

CTpoeHHEe U QYHKIIUU

3.5

[utonmorus — Hayka o kietke. Knerounas reopusi. MeToapl H3y4eHus KIETOK




3.6

Knerka kak nenoctHas xuBas cuctema. OOiue Npu3Haky KIETOK: 3aMKHYTas
HapyxHasi meMmOpana, mosekynbl JJHK kak renetrmueckuii ammapar, cucrema

cuHTe3a OeJka

3.7

Tumel KJIETOK: dyKapuoTHUecKas U mpokapuoTudeckas. OCOOEHHOCTH CTPOSHUS
npokapuotuyeckoil kietku. Kierounas crenka Oakrtepuil. CtpoeHwue
9YKapUOTHUECKOW KJIeTKH. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, >KUBOTHOW M

IrpUOHON KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHas CTEHKAa, INIMKOKAJIMKC, HX
¢byskuuu. [lnazmatudeckas memOpana, e€ cBoiicTBa U ¢pyHkuuu. [{uronnazma u
e¢ opranounbl. OmHOMEMOpaHHBIE OPraHOMIBI KIETKH: SHIOIUIa3MaTHYeCKas
cetb (OIIC), anmapar ['osmbmxu, nu3ocombl. [lomyaBTOHOMHBIE OpraHOWIBI
KJIETKM. MUTOXOHJPUH, TacTUAbL. [[pOMCXOKAEHNE MUTOXOHAPUNA U TUIACTHL.
Buner mnactun. HemeMOpaHHBIE OpraHOWIBI KICTKH: PHUOOCOMBI, KICTOYHBIH

LEHTP, PECHUYKH, )KITYTUKH. DYyHKIIUM OPraHOUIOB KIIETKU. BKitoueHust

3.9

3.10

Snpo — perynasaTopHbIi HeHTp KieTku. CTpoeHHe sipa: siiepHas 000J0dKa,

KapuoIuiadMa, XpoMaTuH, AAPLIIMIKO. XpOMOCOMI)I

TpchnopT BCIIIECTB B KJIICTKE

X(HSHQ}IGSITGJ’ILHOCTB KIJIETKHN

4.1

OOMeH BemecTB, WM MeTadbonm3M. AccuMWIMs (IJIaCTHUECKHA OOMEH) U
JUCCUMMIISITINS (SHEPTreTHYSCKHE 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Ipolecca
MeTabonu3Ma. Turel oOMeHa BEIecTB: aBTOTPOQHBIN U retepoTpodHslif. Posb

(bepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAIEHIH SHEPTHH B KIJIETKE

4.2

dorocunte3. CBeToBas 1 TeMHOBas (pa3wl porocuHTe3a. Peaknuu porocunresa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUeHNE (OTOCUHTE3A IS KU3HU Ha 3eMIie.
Brusaue ycioBuit cpenbl Ha (OTOCHHTE3 U CIIOCOOBI TIOBBHIMICHUS €TO
MPOIYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHHTE3UpYoIIe OakTepuu. 3HAYCHHE XEMOCHUHTE3a st

’KU3HU Ha 3emie

4.3

DHepreTuyeckuidi oOMeH B KJIeTKe. PaciieruieHue BelIecTB, BBIJCICHHE H
aKKyMYJIMDOBaHUE DHEPrUU B KJETKE. OTalbl JYHEPreTHYECKOro oOMeEeHa.
I'muxonu3. bpoxkenue u ero Buabl. KUCiIopoaHoe OKHCICHHE, WIH KIETOYHOE

JbixaHue. PPEeKTUBHOCTh YHEPreTHUECKOT0 OOMeHa

4.4

Peaknuu marpuyHoro cuHTe3a. I'eHermueckas wuHpopmanus u JIHK.
Peanuzanus reHetnueckoi nHpopManuu B KieTke. ['eHeTHYecKuil Koa U ero
cBoiicTBa. Tpanckpurms — Matpuunblid cuHTe3 PHK. Tpancisauus — Onocunres

6enka. Koguposanue amunokucinot. Poib pubocom B GnocuHTese Oenka




4.5

Hexnerounsie opmbl sxu3Hu — BUpYchl. Mctopus otkpeitust Bupycos (1.U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHUS M IKH3HEJCSITEIBHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacTeHuii, >KUBOTHBIX M YEJIOBEKAa, BBI3bIBACMbIE
Bupycamu. Bupyc ummynogedunuta gyenoseka (BUY) — Bo3oyaurens CITH/]a.

[Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIN

Pa3smMHOKEeHME M MHAMBUAYAJIBHOE PA3BUTHE OPTraHU3MOB

5.1

Krerounplii UK, WM JKU3HEHHBIM LMK KiIeTku. WHTepdaza u MUTO3.
[Tpomnieccr, mporekatomue B uHTEpdaze. Pemmkanus — peakuus MaTpUIHOTO
cunre3a [IHK. Crpoenue xpoMocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMmIIonaAHbIl M TalIOMAHBIA  XPOMOCOMHBIE  Ha0Ophl.  XPOMATHUBI.
[{uTomornueckue OCHOBBI Pa3MHOXKEHUS W WHAUBUIYAJIBHOIO PA3BUTHSA
OpPraHu3MOB.

Henenue kierku — muto3. Craguu murtosa. IIponeccel, mpoucxondiue Ha

pPa3HBIX CTAAUSAX MUTO3a. bHOJOTHYECKH CMBICIT MUTO3a

5.2

5.3

®opMbI pa3sMHOKEHHUSI OPraHU3MOB. Oecriosnioe u mojoBoe. Buasl Gecronoro
pPa3MHOXXEHHUS: JEJIEHUE HAJBOE, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €TI0 3HAUYCHUC I CCIICKINN

[TonoBoe pa3zMHOXEHUE, €r0 OTIIMYUS OT 0€CIIOJIOoTO.
Metio3. Cragum wmeito3a. Ilporecchl, TMpoucXoisiine Ha CTagusix Meno3a.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonormyecknii cMbICH U

3HauyeHue Melo3a

5.4

["ameTorenes — mporecc 00pa30BaHMUs MOJOBBIX KIIETOK Y )KHBOTHBIX. [10710BBIC
JKEJe3bl: CEMEHHUKH U SMYHUKHA. OOpa3oBaHKME W Pa3BUTHE MOJOBBIX KIIETOK —
rameT (criepMaTo30u/, SileKIeTKa) — criepMaToreHe3 u ooreses. OcoOeHHOCTH

CTPOCHUA HﬁHeKHeTOK " CIICPMATO30U10B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHOI‘CHC3

5.5

WumuBuayanpHoe  pa3Butue  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(smOpuorenes). Drarnbl SMOPUOHAIBLHOTO PA3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npobieHue, racTpymsius, opranorenes. [loctamOpronanbHoe pazButue. Turbl
MOCTIMOPHOHATIBHOTO Pa3BUTHSA: MpsAMOe, Henpsimoe (THUUHOYHOE). BrustHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (JaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOACTBa.

Poct u pasBurue pacteHuil. OHTOT€HE3 LBETKOBOI'O PACTEHMs. CTPOCHHE

CCMCHH, CTAIUN PA3BUTHUA

HaCJ'Ie,I[CTBCHHOCTB U UIBMCHYHBOCTb OPIr'aHNU3MOB

6.1

IIpeamer u 3amaun reneTuku. Micropus pa3BUTHSA F'eHETUKU. BKiaa pocCUcKux

U 3apyOeXHbIX YYEHBIX B pa3BUTHE TEHETHKH. MeTonbl T'€HETHUKU




(ruOpUAOIOTHYECKH,  ITUTOTCHETUYCCKHMA,  MOJICKYJIIPHO-TCHETUUCCKHIA).
OCHOBHBIE T€HETUYECKHE OHATUS. | eHeTnyeckasi CHMBOJIMKA, UCITOJIb3yeMasi B

cXeMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJEeJOBaHUs MPHU3HAKOB, ycTaHOBJIEHHbIe ['. Menaenem.
MonoruOpuaHoe CKpelMBaHUE. 3aKOH €IWHOO0Opa3usi TUOPUIOB IEPBOTO
nokosneHus. lIpaBuwiio HOMUHHpOBaHUSA. 3aKOH pACUICIUICHHS IPU3HAKOB.
['unoresa uncrorel ramer. [lonHOE 1 HEMONIHOE JOMUHUPOBAHUE.

JurubpunHoe ckpenuBaHue. 3aKOH HE3aBUCUMOTO HACJICJOBAHHS MTPU3HAKOB.
[{uToreHeTHUECKHE OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHHS. AHAIU3UPYIOIICe
CKpewnBaHue. Vcronp3oBaHuME — AHAIM3UPYIOLIETO  CKPELUMBAHUS IS

OIIpe/IeIIeHUs] TEHOTUIIA OCOOH

6.3

CuerieHHOe HacienoBaHue mpusHakoB. Padora T. Moprana no cuenjieHHOMY
HacJIeA0BaHUI0 TI'eHOB. HapymieHuwe creruieHuss T€HOB B pe3ysbTaTe
KpOCCHUHIOBEpa. XPOMOCOMHAasi TEOpPHUS HACIEICTBEHHOCTU. ['eHeTmyeckue
KapTHl.

I'enetnka mona. XpoMOCOMHOE OMNpENEIEHUE IMOJa. AYTOCOMBI M TOJIOBBIE
XpoMocoMbl. ['oMorameTHble W reTeporameTHsle opraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CHCIVICHHBIX C ITIOJIOM

6.4

N3menunBocTh. BHABI M3MEHUYNBOCTH. HEHACIIEACTBEHHAs W HACIJIEICTBESHHA.
Pone cpenpl B HEHACIEACTBEHHOW HW3MEHUYMBOCTH. XapaKTEpHUCTUKA
MOAUGUKAITMOHHOW W3MEHUYMBOCTU. BapualMoHHBIA psSag M BapualldOHHAs
kpuBasg. Hopma peaknuu mnpusHaka. KonudecTBeHHbIE W KayeCTBEHHBIE

IIPHU3HAKHW U UX HOpMa pCaKIINH. CsoiicTBa MO,Z[H(i)HKaHI/IOHHOI‘/‘I HU3MCHYNBOCTH

6.5

HacnenctBeHHas, Wi TeHOTMIWYECKas, HM3MEHUYMBOCTb. KoMmOuHaTHBHas
M3MEHYMBOCTh. MeHo3 U MOJIOBOM MpoLecC — OCHOBA KOMOMHATUBHOU
M3MEHYMBOCTU. MyTanuonHas u3MeH4YMBOCTh. Kiaccudukamus myTtanuii:
IE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYMHBI MyTanyil. MyTrareHHb1e
(bakTopbl. 3aKOH T'OMOJIOTHYECKHUX DPSJIOB B HACIIEJCTBEHHOW H3MEHYHMBOCTH

H.U. BaBuiosa

6.6

I'enetuka uenmoBeka. Kapuortun uenoBeka. OCHOBHbIE METOJbl T€HETHKHU
YyeJioBeKa. TreHEeaJIOTUYECKHUIA, OJIN3HELIOBLIH, IIATOTeHETHUECKHH,
OMOXMMHUYECKUH, MOJEKYJspHO-TeHeTH4YecKuid. COBpEeMEHHOE OIpe/ieieHne
TC€HOTHUIIA. TIOJTHOTEHOMHOE CEKBEHHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
noMmonipio [II[P-amanmm3a. HacnencTBenHble 3a0o0iieBaHUS UYEIOBEKA. T'SHHBIC
0ome3HH, 00JIE3HU C HACIIEICTBEHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHEIE
6one3nn. CoMaTHUeCKUE W TEHEPATHBHBIC MyTaluu. [IpHHIUIBI 310POBOTO
oOpaza J>KHM3HHM, JWAarHOCTUKH, TPOPUIAKTAKH € JICYCHUS TCHETUYECKUX

OoJIe3HEMN. MCIII/IKO'FCHGTI/IIIGCKOC KOHCYJIbTUPOBAHHUC. 3HaueHHne




MeHHHHHCKOﬁ TCHCTUKM B MNOPCAOTBPAIICHUN W JICUCHUHU TI'CHCTUYCCKUX

3a00JI€eBaHNI YETIOBEKA

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOIOTHH

7.1

Cenekiusi Kak HayKa M TPOIECC. 3apOXKICHUE CEJICKIMU U JOMECTHUKAIHS.
Yuyenne H.M. BaBwimoBa o0 MeHTpax NPOUCXOXKICHHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHHil. LIeHTpbI MPOUCX0XKACHHS TOMAIHUX KUBOTHBIX. COpT,

opoia, IMTaMM

7.2

CoBpeMeHHbBIE METOJBI CENIeKIIMA. MacCOoBBI M MHAMBUAYAJIbHBI OTOOPHI B
CEJIEKIIUM PAaCTeHU U XKUBOTHBIX. OIleHKa 3KCTephepa. biIM3KopoacTBEHHOE
CKpelirBanue — WHOpuauHr. YUncras nunus. CKpellMBaHUWE YHUCTHIX JIMHUH.
I'erepo3uc, wim rudpuaHas cuna. HepoacTBeHHOE CKpeluBaHue — ay TOPHUIMHT.
Otnanénnass rulOpunuzamuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYeHUE TMONUILUIONAO0B. JIOCTUKEHUS CENEeKUMU PACTEHUM, JKUBOTHBIX M

MHUKpPOOPTraHU3MOB

7.3

buorexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTalbl
coznanus pexomOuHantHoi JIHK m Tpancrennsix opranusmon. Kierounas
nHxkeHepus. Kierounele  KyJabTypbl. MUKpPOKIOHAIBHOE  Pa3MHOKECHHE
pactenuii. KiloHupoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX
OpPraHU3MOB. DKOJIOTHUYECKUE M 3Tudeckue npodiaemsl. MO — renerudecku

MOAUGUIIUPOBAHHBIE OPTAHU3MBI

11 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

DBOJIOLMOHHAA OUOIOT U

11

DBOJIOIMOHHAS TEOPHS U €€ MEeCTO B OMOJIOTHH.

CBuzerenbctBa 3BOMOUMH. [laneoHTONOrMYECKHe:  MOCIEA0BATENIBHOCTh
MOSIBJICHUST BUJIOB B TAJIGOHTOJIOTHYECKON JIETOMUCH, MEpPeXOIHble (OPMBI.
buoreorpaduyeckue: cxoactBo u paznuune (ayH u (Iop MaTEpUKOB H
OCTPOBOB. DMOPHOJOTMYECKHE. CXOJACTBA U pa3auuusg SMOPHUOHOB Ppa3HbIX
BUJIOB  MO3BOHOYHBIX.  CpaBHUTEIIPHO-aHATOMUYECKHE.  T'OMOJIOTHYHBIE,
aHAJIOTUYHBIC, PYIWMEHTAapHBIE  OpraHbl, aTaBU3Mbl.  MOJEKYJISIPHO-
OMOXMMHUYECKHE. CXOJCTBO MEXAHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX

MeTabOIMYECKUX MyTeH Y BCEX OPraHn3MOB

1.2

OpomtonionHass  Teopuss Y. JlapBuna. Ilpeamnocbulku  BO3HMKHOBEHHS

JapBUHM3MA. J[BHOKyIME CHIIBI SBOJIONMU BHIOB 1O JlapBuHy (M30BITOUHOE




Pa3MHOXEHHE ITPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAELIEHHAS U3BMEHYUBOCTD,

0opb0Oa 3a CyIIeCTBOBaHKHE, ECTECTBEHHBIN 0TOOP)

1.3

Cunternueckas teopus osBojonuu (CTD) M OCHOBHbIE €€ TIOJOKEHHUS.

MI/IKpOBBOJHOHI/ISI. HOHyJISII_[I/ISI KakK ¢AMHHUIIA BHUJAa 1 5BOJJIIOLIMH

14

JBmwxymue cuibl ((hakTopbl) SBONIOLUK BHIOB B Hpupoje. MyTallMOHHBINA
nporecc 1 KOMOMHATUBHAs U3MEHYUBOCTh. [lomymsiioHHbIE BOJIHBI U apeid
reHoB. M3omsanus u murpauus. EctecTBeHHBIN 0TOOp — HAnpaBisOLMA GakTop
sBomoLrd. POpMBI €CTECTBEHHOT'O 0TOOPA.

ITprucnocoOaeHHOCTh OpraHU3MOB Kak pe3yiapTaT 3BoJoLuH. [Ipumepsl
npUcnocoOIeHUH y Opranu3MoB. ApoMopdo3bl U HAMO0AAANTAlUH.

Bunx wu  BumooOpazoBanme. Kpurepuum Buma. OcHOBHBIE  (GOpPMBI

BH1000pa3oBaHus: reorpauyeckoe, IKOJIOTHIECKOEe

1.5

MakpooBomonus.  PopMbl  dBOMIONMHU:  (UIIeTHYECKas, JAMBEPTEHTHAs,

KOHBEpreHTHas1, napasuienbHas. HeodpatuMocTs 3BOTIOIUN

Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHay4yHblE TIpEACTABIECHUS O 3apOKICHUM >KU3HU. HayuHble TUIOTE3bI
BO3HUKHOBEHUS JKM3HM Ha 3emjie. a0uoreHe3 W MaHClepMus. XUMHUYecKas
SBOJIIOLUS. OKCHEPUMEHTAIBHOE TOJATBEPKACHUE XUMUYECKOW 3BOJIOLIMH.
HauanpHbie 3Tanbl Onosnorudeckoit spomoruu. I'unmoreza PHK-mupa. Ilepsoie

KJICTKHU 1 UX DBOJJIIOIIHA. q)OpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )XUBBIX OPraHu3MOB

2.2

Pa3zutue xu3Hu Ha 3emuie mo 3pam u mnepuonam. Kartapxeil. Apxeiickas u
nporepo3oiickas 3pbl. llaneozoiickas spa u €€ mnepuoAbl: KeMOpHICKuii,
OPJIOBUKCKUM, CHIYPUWUCKWW, JIEBOHCKUH, KAaMEHHOYTOJIbHBIM, NEPMCKUMU.
Me3so30lickas 3pa U €€ MeproIbl: TPUACOBBIN, FOPCKUM, MEIOBOM.

KaiiHo3oiickass »pa W €€ T[epuoJpl: MAJCOrCHOBBI, HEOTCHOBBIN,
AHTPOIOI€HOBBIN. XapaKTepUCTHKa KJIMMAaTa U TE€O0JOTMYECKHX IPOLECCOB.
OcCHOBHBIE 3Talbl HBOJIOLMH PACTUTEILHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl
y pacTeHuil u >kMBOTHBIX. [losiBIEeHME, pacuBET U BBIMMpPAHHUE I'PYII JKHUBBIX

OpraHnu3MoOB

2.3

Cucrema OpraHu4eCKOoro mMmuypa KakK OTPaXCHHUE IBOJIIOIUH. OCHOBHEBIE

CUCTEMATUYCCKHE I'PYIIIBI OPTaHNU3MOB

2.4

OBoJroNMs 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue npencraBieHUd o
MIPOUCXOXKACHUN 4YesoBeka. MeTronbl M3ydeHusi aHTpornoreHeza. CxoacTBa u

pasinduAa 4€JIOBCKa U )KUBOTHBIX. CucreMaTn4ecKoe IOJI0KCHHE YeJIOBEKa.




JBwxyiiue cuiibl ((hakTophl) aHTpororenesa. HacnencTBeHHass U3BMEHYMBOCTD U
ecTecTBeHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 XU3HHM, M3TOTOBJICHUE OpYIUil

TpyZia, MBIIUICHHE, PEYb

2.5

OCHOBHbIE CTaJIMU W BETBU SBOJIIOLIMM YEJIOBEKA. aBCTpaJIONUTEKH, YenoBek
yMenslid, YemoBek mNpsAMoxondiiui, YenoBek HeaHIepTalIbCKUM, YenoBek
pa3yMHbIid. HaXxoku HCKOMaeMBbIX OCTaHKOB, BPEeMs CyIIECTBOBAaHUs, 00JIacTh

pacnpoCTpaHCHUH, 00BEM TOJIOBHOTO MoO3ra, o6pa3 JKU3HU, Opyaud

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIINE Pachl: €BporicorIHas (eBpa3uiickas),
HErpo-aBCTpayionaHas  (9KBaTopHaibHas),  MOHTOJIOMIHAs  (a3MaTCKO-
aMepuKaHcKas). YepThl MPUCIIOCOOIEHHOCTH MPEACTABUTENCH YEITOBEUECKHX
pac K YCJIOBHSM CyIIeCTBOBaHHs. EJMHCTBO YelmoBeueckwx pac. Kpurmka

pacusma

Opranu3Mbl ¥ OKpyKarolias cpeaa

3.1

DKoJIoTusl KaK HaykKa. 3aJa4d M pa3Jiesibl SKOJOTHH. MEeTObl SKOJIOTHYECKHX
UCCIIeIOBAaHM.  DKosornyeckoe  mMupoBo33zpenue.  Cpensl  oOuTaHuUs

OpraHu3MOB:. BOJIHasA, HA3€MHO-BO3AyllIHAs, IIOYBECHHAs, BHYTpHOpPraHU3MCHHAas

3.2

Okonornyeckre  Qaxropsl. Kiaccupukanms sKoiorudeckux — (axkTopos:
abuornyeckue, OMOTHYECKHE W aHTpOIOreHHble. JleficTBHE 3KOIOIMYECKHX

(bakTOpOB HA OPTaHU3MBI

3.3

AbuoTtnueckne (pakTopel: CBET, TeMIepaTypa, BIaXHOCTb. DOTONEPHOIU3M.
[IpucniocoOneHust OpraHu3MoB K JEMCTBHIO a0MOTHYECKUX  (PAKTOPOB.

buonornueckue puTMsl

3.4

buotndeckue Qaxropbl. Buabl 6MOTHUECKMX B3aMMOAEHCTBUI: KOHKYPEHIUS,
XHIIHUYECTBO, IMapa3uTU3M, MYTyalli3M, KOMMEHCaIu3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAM3M, HEUTpaiu3M. 3HaueHHe OUOTHYECKHX

B3aUMOJICHCTBHI ISl CYIIECTBOBAaHHS OPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTHUECKHE XapaKTCPUCTUKU TOITYJISINH . OcHOBHEBIE IIOKa3aTCIIn
MMONYJIALMHA. YUCJICHHOCTh, INIOTHOCTH, POXAAEMOCTb, CMEPTHOCTh, NPHUPOCT,

MuUrpamnus. HI/IHaMI/IKa YUCJICHHOCTH IIOITYJIIIHUU U eé peryisanuns

Coo0111ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI

4.1

Coo0miecTBo opranusmMoB — OuoneHo3. CTpykTypel OHOLIEHO3a: BHIOBasd,
npoCTpaHCTBEHHas, Tpoduueckas (muineBas). Buabl-momuuantel. CBs3u B

OHOILIEHO3E




4.2

Dkonorudyeckue cucteMbl (3kocuctembl). [loHsTHe 00 SKOCHCTEME W
ouoreoneno3e. DyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHUCTEMBI. TPOJYLEHTHI,
KOHCYMEHTBI, peAyleHTsl. KpyroBopor BemecTB M IIOTOK JHEPIMHM B
akocucreme. Tpodudeckue (MUIIEBBIC) YPOBHU SKOCUCTEMBL. [IHIIEBbIC TIETTH 1
cetu. OCHOBHbIE TOKa3aTeJM JKOCHCTEMBbI. Ouomacca, MPOILYKIIMS.
DKOJIOTHYECKHE MHPaMHJIbL: TPOIYKIMH, YUCICHHOCTH, OuoMacchl. CBOHCTBa

3KOCHUCTEM: yCTOI‘/’I‘-II/IBOCTB, caMoperyjsauus, pa3sBuTucC. CYKI_ICCCI/IH

4.3

[IpupoaHbie 3K0CUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WU
[IMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe 1 x0351iCTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.
buopaznoobpazue kak d¢akrop ycroiumBocTH dkocucteM. CoxpaHeHue

OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.U. Bepuaackoro o Owmocdepe. ['paHuibl, coctaB W CTPyKTypa
ounocdepsr. XKusoe BemecTBo U ero QyHkimu. OcoOeHHOCTH OMOchepbl Kak
rno0aabHOM 3KOcHCTeMBl. JlMHaMU4ecKoe paBHOBECHE M OOpaTHasi CBS3b B
ounocdepe. KpyroBopoTsl BemeCTB M OMOTCOXUMHUYECKHUE ITUKIBI 3JIEMEHTOB

(yrnepona, a3ota). 3oHaIbHOCTH OMOC(hepbl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoseyecTBO B O6uochepe 3emau. AHTPOIIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIE HKOJIOTMUECKUE TPOOIIEMBI.
OcHOBa paLMOHAJIBHOIO YNpPaBJIEHUS MPUPOAHBIMH pecypcaMH M HX

UCHoJb30BaHue. JlocTiKeHus: OMOJIOTUH U OXpaHa MPUPOIbI







