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IHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMMmsbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY JIJIS
OTIpeIeNICHNs] TTOAX0A0B K (DOPMHUPOBAHUIO COACPKAHUSA YyUeOHOTO MpeaMeTa
«buonorus» coctaBwin: KoHIenTyaldbHble mnojoxeHus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJICH, COJEp)KaHUsl, pPE3yJbTaTOB OOYy4YeHUs U
TpeOOBaHMI K YPOBHIO TIOJITOTOBKH BBITYCKHUKOB, TIOJIOKEHHS 00 OOIIHX IIEIISIX
Y TIPUHIIAIAX, XapaKTePU3YIOIMHNX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmiero oOpa3oBanus B Poccuiickoit ®Depepanmu, a TaKKe TOJOXKECHHS O
cnenupuke OWonmoruu, €€ 3HAYeHWH B TO3HAHUM O>KHUBOW TMPUPOABI U
o0ecIeueHnu CyIIeCTBOBaHUS YesloBeYecKoro oomiecta. CorinacHO Ha3BaHHBIM
MTOJIOKEHUSM, OIPEIeSICHbBl OCHOBHBIC (DYHKIIMH TIPOTPAMMBI TI0 OMOJIOTHH H €€
CTPYKTYypa.

[Iporpamma mo Owuosioruu 1a€T TpeACTaBICHHE O LEeNAX, o0 oOuen
CTpaTeruu OOy4YeHHWs, BOCIHUTAHMUS U Pa3BUTHS OOyYalOUIUXCS CpeICcTBaAaMU
yaeOHOrO mnpeamera «buomorus», ompenenser o0s3aTENbHOE TMPEIMETHOE
colepkaHWe, €ro CTPYKTYypy, paclpeieliecHne T0 pasfenaM W TeMaw,
PEKOMEHTyEeMYIO TTOCIICIOBATEIFHOCTh U3YUCHHS yIeOHOTO MaTepuraia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKH 00pa30BaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUYaromuxcs.

B mnporpamme 1o OHMOJOTMM TakKe YYUTBHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAIPEIMETHBIM W TIPEIMETHBIM pe3yiIbTaTam
oOydueHuss B (OPMHUPOBAHWM OCHOBHBIX BHUJOB Y4YEOHO-TIO3HABATEIHLHOMN
JEeSTENHHOCTU/YUEOHBIX JIEUCTBHM OOYYaIOIIUXCS IO OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOT0 00pa30BaHUs.

B nporpamme o 6uonoruu (10—11 kiaccel, 0a30BbIi ypOBEHB) peaiu30BaH
INPUHIUI IPEEMCTBEHHOCTH B HM3yYEHHHM OHMOJIOrMM, Onarojaps 4yeMy B Hel
MIPOCMATPUBACTCS] HANPABJICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
(GbopMHpPOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA,  IIEHHOCTHBIX
OpUCHTAIlUH JIMYHOCTH, OSKOJOTHYECKOTO MBIIUICHUS, TPEACTABICHUHA O
310pOBOM 00Opa3e KU3HU U OEPEKHBIM OTHOLLIEHUEM K OKPYKaIOLIEH MPUPOTHON
cpene. [loaTromy Hapsimy ¢ M3ydeHHEM OOIIEOMOTOTHYECKUX TEOPHM, a TaKkKe
3HAHUM O CTPOEHUU >KMBBIX CHUCTEM PAa3HOTO paHra M CYIIHOCTA OCHOBHBIX
IPOTEKAIOIINX B HUX MPOLIECCOB B IpOrpaMMe 1o OUOJIOTHH Y/IeJI€HO BHUMaHUE
WCITOJIb30BAHUIO TIOJYYCHHBIX 3HAHWW B TOBCEAHEBHON XU3HM IS PEIICHUS
MPUKIIAJIHBIX 33/1a4, B TOM YHCIIe: TPOPUIAKTUKN HACJIEICTBEHHBIX 3a00I€BaHU I
YeJI0BeKa,  MEIUKO-TEHETHMYECKOTO0  KOHCYJBTHPOBAaHUSA,  OOOCHOBAHMS
HKOJIOTUYECKH 11€JIECO00PA3HOTO TTOBEACHUS B OKPY>KAIOIIIEH MPUPOIHOM Cpe/ie,



aHanM3a BIUSHUS XO3SMCTBEHHOM JEATEIBLHOCTH YeJIOBeKa Ha COCTOSTHUE
MIPUPOIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM. Y CHIICHHE BHUMAHUSI K TIPUKIIATHON
HampaBjeHHOCTH  ydeOHOoro  mpenmera  «buomorwsy»  TPOIUKTOBAHO
HEO0OXOMMOCThIO 00€CTIeUeHNs YCIOBHUI JJIA PEIICHUsT OMHOU U3 aKTyalbHBIX
3a/lady IIKOJIBHOTO OHOJIOTMYECKOro 00pa3oBaHUs, KOTOpas Mperoiaraet
(dbopMHpoOBaHKUE y 00YUYAIOIINUXCS CIOCOOHOCTH aalTHPOBATHCS K N3MCHEHHSM
JTUHAMUYIHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorust Ha ypoBHE cpeaHero o0Iero oopa3oBaHUsI 3aHUMAET BaKHOE
Mecto. OHa obecrnieunBaeT (HOPMUPOBAHKE Yy OOYYAIOIIMXCA MPEICTABICHUN O
HAy4YHOU KapTHHE MUpa, paclIupseT U 0000IIaeT 3HaHus O )KUBOU mpUpoe, eé
OTJIMYUTEIIBHBIX MPU3HAKAX — YPOBHEBOW OpraHWU3AIMK W DBOJIOIHH, CO3AaET
YCIOBHSI  JJIs: TIO3HAHWS 3aKOHOB O KMBOM  MPUPONBI, (POPMHUPOBAHUS
(GyHKIIMOHATBFHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M Oe3omacHOro obOpasa
KU3HU, DKOJIOTMYECKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIIEGHUS K KUBOU
OPUPOJIC U YETOBEKY.

Bonbimoe 3HaueHne OMOIOTHS IMEET TAK)Ke TS PEIICHUS BOCITUTATEIHHBIX
¥ pa3BUBAIONIMX 3a7a4 CpegHero obmero oOpa3oBaHUs, COIHAIN3ALNN
oOyuarommxcs.  M3ydenme  Omomormu  oOecrieuyMBaeT  YCIIOBHS IS
(dbopMHUpOBaHUS UHTEIIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX U HH()OPMAITMOHHBIX
HABBIKOB, 3CTETHUECKON KYJIBTYPBI, CIIOCOOCTBYET MHTETPAIUA OMOIOTHICCKUX
3HAHWHN C TPEACTABICHUSAMU W3 JPYTUX YYCOHBIX MPEIMETOB, B YaCTHOCTH,
¢busuku, xumun u reorpaduu. Ha3zBaHHBIE TOJNIOKEHUS O TMpeaHA3HAYCHUU
yueOHOoro mpeamera «buonorus» CcoOCTaBUIM OCHOBY I ONpeneNeHUs
MOJIX0JIOB K OTOOPY M CTPYKTYPUPOBAHHIO €TI0 COJIEP KaHUs, MPEJCTaBICHHOTO
B [IporpamMme no OUOJIOruu.

OT160p conepxanust yaueOHnoro npenmera «bruonorusn» Ha 6a30BoM ypoBHE
OCYIIECTBJIEH C TMO3UIMN KyJIbTypOCOOOPA3HOTO MOAX07a, B COOTBETCTBUH C
KOTOPBIM OOy4Yaroniyecs: AOKHBI OCBOUTH 3HAHMS M YMEHMsI, 3HAUUMBIC JIJIS
dbopmupoBaHus O0OIIEH KyJIbTYpbl, ONpPEACNSAIONINE aJCKBAaTHOE MOBEICHUE
YyeloBeKa B OKPYXKAIOIIeH MPUPOIHON cpejie, BOCTpEOOBAaHHBIE B IOBCEAHEBHOU
KU3HU U MPAKTUYECKON JearesibHoCTH. Oco00e MECTO B 3TOM cUCTeMe 3HAHUI
3aHUMAIOT DJJIEMEHTHI  COACpP)KaHUsA, KOTOphIE CIY>KaT OCHOBOW ISt
dbopmupoBaHUs MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTHUHE
MHpa M IEHHOCTHBIX OPHUEHTAIUSX JIMYHOCTH, CIIOCOOCTBYIOIIMX TYMaHU3AITUU
OMOJOrnYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHUE COJAEpX aHUS y4eOHOTO Marepuansa B IMpOrpamMme ITo
OMOJIOTUH OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUK 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMBOU MPUPOJIBI, O €€ YPOBHEBON OpraHu3aliuu



U DSBOJIIOIMU. B COOTBETCTBUM C 3THUM B CTPYKType Y4eOHOTO mMpeaMeTa
«buoJiorus» BBIAEIEHBI CIEAYIOIINE COAEPKATEIbHbIE TUHUMN: «bruonorus kak
Hayka. MeToibl Hay4yHOro no3HaHus», «KieTka kak OMojioruyeckas CUCTEMay,
«Opranm3M Kak Owojormueckas cuctemMa», «CucremMa W MHOrooOpasue
OPraHUYEeCKOTO MHUpPa», «IDBOJIOLUSA JKUBOW MPUPOABDY, «IKOCUCTEMBI U
MPUCYIIINE UM 3aKOHOMEPHOCTI.

enb m3yuenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE OOYYAIOIMUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHATEHOMN
OpraHM3allid KUBBIX CHCTEM pa3HOTO paHra W NPHOOpPETEHHE YMEHUM
UCIIOJIb30BaTh 3TU 3HAHUS JJISI TPAMOTHBIX JCHCTBUM B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTmxeHue 1enu u3ydeHus yueoHoro npeameta «buonorus» Ha 6a30BoM
YPOBHE 00ECTICUMBACTCS PEIICHUEM CICAYIOIINX 3a]1a4:

OCBOCHHE OOYUYaIOIIUMHUCS CUCTEMBbI 3HAHUN O OMOJOTHUUYECKUX TCOPHUSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3axX, IMpaBujax, CIyXKallux
OCHOBOM 7151 pOpMHUPOBAHUS MPEACTABICHUNA O €CTECTBEHHO-HAYUYHOU KapTUHE
MHpa, O METOAaX HAyYHOTO T[IO3HAHUS, CTPOCHHH, MHOTOOOpasuu U
OCOOCHHOCTSIX JKMBBIX CHUCTEM pa3HOTO YPOBHS OPTraHW3aIMH, BBIIAIOIIUXCS
OTKPBITHSAX U COBPEMEHHBIX MCCJIEAOBAaHUAX B OUOJIOTHH;

dbopmupoBaHue y oOydarommxcsl MO3HABATEIbHBIX, HHTEIJICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN B MpOLIECCE aHAIM3a JAHHBIX O MYTAX PA3BUTHUS B
OMONOTHY HAYYHBIX B3TJISAO0B, UACH W MOIXOJOB K M3YUEHHUIO KUBBIX CHUCTEM
Pa3HOrO YPOBHS OpraHU3alluu;

CTAHOBJICHHE Yy OOyYarIMXcs OOIIeH KyJbTyphbl, (DYHKIIMOHATBLHOU
IPAaMOTHOCTH, pa3BUTHE YMEHUU OOBACHATH M  OLICHUBATh  SIBIICHUS
OKPYXarIIEro MUpa >KMUBOM NPUPOABI HA OCHOBAHWU 3HAHUW W OIBITA,
ITOJTYYCHHBIX TIPU U3YUCHUN OHMOJIOTHH;

dbopMupoBaHUEe y OOyYaIOIIMXCS YMEHUH WUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUN B MPAKTUUECKON JIESITEIHHOCTH YeOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUH;

BOCITUTaHNE YOCXKAEHHOCTH B BO3MOKHOCTH TTO3HAHUS YEIIOBEKOM KUBOU
MPUPOJIBI, HEOOXOAMMOCTH OEpEeKHOrO0 OTHOIICHUS K HEH, COOII0ICHHS
ATUYECKUX HOPM TP MTPOBEJCHUN OUOJIOTUUECKUX UCCIICI0OBaHUT;

OCO3HAHHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUW JJIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, 1Uisl GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUSI;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEAHEBHOW >KU3HU
JUT OLICHKH ITOCJICICTBUM CBOEH JIESITEIIbHOCTH 110 OTHOIIECHUIO K OKPYKarOIIEH



cpene, COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBaHHWE H  COONIOJICHHE Mep
npodUIaKTUKH 3a00JICBaHUN.

B cucreme cpempnero obmero oOpazoBanus «buosorus», nsydaemas Ha
0a30BOM YpOBHE, SBJISIETCS 00s13aTEIBHBIM YYCOHBIM MPEAMETOM, BXOJISIINM B
cocTaB MpeIMeTHOM 001acTi « EcTecTBeHHO-HAYIHBIE TIPEIMETHD.

Jns w3ydeHuss Ouosiorid Ha 0a30BOM YpPOBHE CpPEAHEro OOIIero
oOpazoBaHus oTBoUTCS 68 yacos: B 10 knacce — 34 vaca (1 gac B Henento), B 11
kiacce — 34 Jaca (1 4ac B Hezen).



COIEPKXAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBs3b OHOJIOTHH C OOIIECTBEHHBIMU, TEXHUUYECKUMU
U JPYyTMMH €CTECTBEHHBIMM Haykamu, ¢uiaocodueil, 3TUKOW, ICTETUKON U
npaBoM. Ponb Ouosnorun B (HOPMHUPOBAHUM COBPEMEHHOM HAyYHOW KapTHUHBI
mupa. CucreMa OMOJIOTMYECKUX HaYyK.

Metonpl TO3HaHUS KUBOM mTpUponabl (HAOIIOJAEHUE, DSKCIEPUMEHT,
ONMHCaHWE, H3MEpeHue, KiIaccuPuKalus, MOJEIUPOBAHUE, CTATHCTHYECKAs
00paboTKa TaHHBIX).

JdeMoHcTpanuu:

IHoptpersr: Y. Hapsun, I'. Mennens, H. K. Konbnos, /Jx. Yorcon u ®.
Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MPUPOJIBI.

JlabopaTopHble U NpakTHYEeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Mcnonb3oBaHue pa3auyHBIX METOJOB IMPHU
W3Y4YEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3aIMsl.

Kuppie cucteMbl (OMOCHCTEMBI) KakK TMIpeAMET HU3Y4YeHUs] OHUOJIOTHH.
OTnuune )XUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMoOcHCTEM UM HX pa3HOoOpa3ue. YPOBHH OpraHU3ALMH
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOUHBIA, TKaHEBBIA, OPTraHU3MCHHBIMH,
MOIYJIILITUOHHO-BUI0BOM, YKOCUCTEMHBIN (OUOTeo1eHOTUYECKHUIA),
ouochepHbIil.

JdeMoHcTpanuu:

Ta6nuiel u cxembl: «OCHOBHbBIE MPU3HAKY KU3HWY», « Y POBHU OpraHU3aIuu
KHABOU IPUPOABDY.

Oo6opynoBanue: Mmojenb Moiekyisl JJHK.

Tema 3. XumMuuyeckuii COCTaB M CTPOCHHUE KJICTKH.

XUMHUUYECKHI COCTAB KJIETKU. XMMHUYECKUE AJIEMEHTBI: MAaKpPOJIEMEHTHI,
MHKPO3JIEMEHTHI. BO/1a 1 MUHEpAJIbHBIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpaJbHBIX BellecTB B kieTke. I[lomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoeHue 6e1KOB. AMUHOKUCIOTHI — MOHOMEPBI OEJIKOB.
He3zamennmble W 3aMEHUMBIE aMHUHOKHCIOTBHI. AMHMHOKHCIOTHBIM COCTaB.
VYPpoBHU CTPYKTYphI OCIKOBON MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, TPETUYHAS U



YeTBEpPTUYHAS CTPYKTypa). XHMMHUUYECKHE CBoOicTBa OelkoB. buonorumueckue
(GyHKUHUU OENKOB.

depmeHTsl — Ouosiormueckue Karanm3atopel. CrTpoenme (epMeHTa:
aKTUBHBIA TEHTp, cyOcTparHas crnenududHocth. Kodepmentsl. BuramuHusb.
OTnuuus PepMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

YrneBoawl: MOHOcaxapuabsl (TJIHOKO3a, pubo3a u  J1e30Kcupudo3a),
aucaxapuibl (caxaposa, JIaKTO3a) W ToJiMcaxapujibl (Kpaxman, TJIMKOIeH,
1eJUTI0NI03a). bronorndyeckre GyHKINM yTIIEBOIOB.

Jlunmuael: Tpurunepuasl, ¢Gochonunuabl, crepouasl. [ uapodunbHo-
ruapodoOHble cBoicTBA. buonormdeckue ¢yHkuun aunuaoB. CpaBHeHUE
YIJIEBOJIOB, OEJIKOB U JIMITUIOB KaK UICTOYHUKOB SHEPTHUHU.

Hyxnennoseie kucnmorel: JHK wm PHK. Hyxkneornmer — moHOMEpSI
HyKJIenHOBBIX KucnoT. Ctpoenue u Gpyukiuu JJHK. Ctpoenue u dynkuuu PHK.
Bunst PHK. AT®: ctpoenne u QpyHKImu.

Huronoruss — Hayka o kierke. Kierounas teopus — mpumep
B3aUMOJICUCTBUSL UJed U (PAKTOB B HAyYHOM TMO3HAHMHU. MeToabl H3yUCHHS
KJIETKHU.

Krnerka kak menoctHas >kuBas cuctema. OOmue NPU3HAKK KIIETOK:
3aMKHyTas HapyxHasi MmeMOpana, Mmosiekynbl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTe3a Oelka.

Tunbel KJIETOK: syKapuoTHYecKass M mnpokapuotuueckas. OcoOEeHHOCTH
CTpPOEHUS mpoKapruoTruuecko kineTku. Knetounas crenka Oakrepuii. CTpoeHue
AYKapUOTHYECKON KiIeTKU. OCHOBHBIE OTJIWYHS PACTUTEIBHOM, >KMBOTHOU U
IPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAsI CTEHKA, TTIMKOKAJIUKC, UX
¢ynkuuu. [Ina3zmarnueckas meMOpana, €€ cBoiicTBa U pyHKUMU. [{uTomiasma u
e€ opranouapl. OnHOMeMOpanHbie opranou sl kietku: I1IC, anmapat [Nonbmxwy,
nu30coMbl. [loslyaBTOHOMHBIE OpraHOUAbl KJIETKU: MUTOXOHJIPUU, IUIACTHUBI.
[Ipoucxoxnenne MUTOXOHApUA W miactud. Buasl miactun. HememOpanHbie
OpraHOUJbl KJIETKH: PUOOCOMBI, KJIETOYHBIM IEHTP, LIEHTPHUOJU, PECHUYKH,
KryTUKUA. OYyHKIIMU OPraHOMIOB KIIETKU. BritoueHus.

SAnpo — perynstopHbIil 1IeHTp KieTku. CTpoeHue spa: siaepHas 000JI09Ka,
KapuoIlJIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JlemoHcTpanumn:

[Toptpersr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiaen, P. Bupxos, /Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.



Huarpammer:  «PacnpeneneHne XUMHYECKHMX JJIIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX JIEMEHTOB B dKUBOU IPUPOAEH.

Tabmumer u cxemsl: «llepuomnyeckas TabaUIIAa XUMHUYIECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKynbl BOAbDY, «buocuHTe3d Oenka», «CTpoeHHE MOJEKYJIbI
oenka», «Ctpoenue depmentan, «Hyknennososie kucinotel. JJHK», «Ctpoenue
MoJiekysibl  AT®O», «CTpoeHHe »>yKapHOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON KiIeTKn», «CTpoeHue sapa KIETKW», «YTJIEBOAbDY,
«JInmmmaeny.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyJOBaHME [JISi TPOBEICHUS
HaOJII0JICHUH, U3MEPEHUN, IKCIIEPUMEHTOB, MUKPOIIpENapaThl pacCTUTEIIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlabopatopuasi padora No 1. «M3yueHue KaTaqTuTUYECKON AKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTajiasbl)».

JlaGopatopHass pabora Ne 2. «/3yueHue cCTpoeHHUS KIETOK pPacCTEHUH,
KUBOTHBIX U OaKTEepUil O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpENapaTax U ux
OMHUCAHUEY.

Tema 4. ’KuzneneaTeJLHOCTH KJIETKH.

OOmeH BelecTB, WK METa00IM3M. ACCUMIIISIIMS (TIaCTHYECKUIT 0OMEH)
U JTUCCUMUWISIMS (SHEPreTUYeCKuid 0OMEeH) — JIB€ CTOPOHBI €IMHOTO IpoIilecca
MeTrabonu3ma. Poilb 3aKOHOB COXpaHEHHUS BEIICCTB W DHEPTUHM B NMOHUMAHUHU
MeTabou3ma.

Tunbr oOmena BemiecTB: aBTOTpodHBIH U TerepoTpodHbi. Pomb
(depMeHTOB B 0OMEHE BEILIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas u TemHOBass (a3l (oTocuHTe3a. Peakuuu
dborocunTe3a. DddeKkTUBHOCTL (GoTOocHHTE3a. 3HAUYeHHE (POTOCHHTE3a I
KU3HU Ha 3emsie. BriusHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
NOBBIIIEHUS €70 NPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHU.

XeMOocHuHTe3. XEeMOCUHTE3Upyroume OakTepuu. 3HAUeHHE XEMOCHHTE3a
JUTSL )KA3HU Ha 3eMJIe.

DHepreTrueckuii 0OMEH B KJIeTKe. PacIeruienre BeIecTB, BhIACICHUE U
aKKyMYJUpPOBAHHE DHEPrUM B KIETKE. OTalbl SHEPreTUYECKOro oOMeHa.
['nmukonu3. bpoxkenue u ero Buabl. Kucioponnoe okuciieHUe, WIA KIETOUYHOE
JbIXaHUE. OKucnurenbHOe dbochopunupoBaHnue. D¢ dHeKTUBHOCTH
DHEPTeTUYECKOTO OOMEHa.

Peakuum wmatpuuHoro cunre3a. I'eHermdeckas wmHbopmamms u JIHK.
Peanuzanus renernyeckoi mHdopmanuu B KieTke. [ eHeTHYecKuid KOJ U €ro



cBoricTBa. Tpanckpunuus — Matpuunbiii cuatre3 PHK. Tpancisius — 6uocunTes
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHokucior. Pomp pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢hopmbl xu3HU — BUPYCHI. MicTopust oTKpbITHS BUpycoB (/1.
N. Wanosckuit). OCOOEHHOCTH CTPOEHUSI W KU3HEHHOTO IIHUKJIA BHUPYCOB.
bakrepuodaru. bone3snu pacTreHuii, >XMUBOTHBIX M YEJOBEKAa, BHI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedpuuura yenoseka (BUY) — Bo36ynurens CIIN /Ja.
OOpaTHass ~ TpaHCKpHWIIIMSA, peBepraza MW HHTerpasa. IIpodmmakTuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:

IToptpetsr: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabnuiel u cxembl: «Tumnbl nutanusy, «Metaboauzm», « MUTOXOHAPUS,
«DHepreTudyeckuii oomeny», «Xnoporacty, «Potocunres», «Ctpoenue JJTHK»,
«CtpoeHue u ¢yHKIMOHUpOBaHHE TeHa», «Cunrte3 Oenkay, «[eHeTHmueckuit
kom», «Bupyce», «bakrepuodarun», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1[a, 6axrepuodara», «Permkanus JJHK.

ObopynoBanue: moaenu-ammankanuu « Y aoenue JJHK u Tpanckpunimsy,
«burocunres 6enka», «CTpoeHue KICTKN», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M1 MHIUBHUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

Kinerounbiii nuki, Wik >KM3HEHHBIM UK KieTku. MHTepdaza u MUTO3.
[Ipoueccel, npoTtekaromue B nHTepdase. Permnukanus — peakuuss MaTpUYHOTO
cuateza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIM HAa0Op — KapHUOTHIL.
JIMTUIOWHBIA W TalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMAaTHJIBI.
[{utonornueckue OCHOBbI PAa3MHOXKEHHS W HWHIUBUAYAIBHOTO PpPa3BUTHS
OpraHu3MOB.

Jenenne knetku — muto3. Ctaguu murtosa. [Iporeccsl, npoucxoasme Ha
Pa3HbIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBIC MUTO3A.

[Iporpammupyemas rubenb KJIETKUA — aromnTo3.

@opMbl  pa3MHOXKEHHS OpPraHU3MOB: Oecrosioe M MojoBoe. Bumisl
0ecroyioro  pa3MHOXKEHMS:  JICJICHHE  HaJBO€, T[OYKOBAaHUE OJHO- W
MHOTOKJIETOYHBIX, CropooOpa3oBaHue, BET€TAaTUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €I0 3HAUYCHUE JUISl CEJICKIINH.

[TonoBoe pazMHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiito3. Craguu Meito3a. I[Ipomeccsl, mpoucXoasIme Ha CTaaIusX Meio3sa.
[ToBenenne xpomocom B menose. Kpoccunrosep. buonornueckuit cmbici u
3Ha4YeHUE Meno3a.

['ameTorenes — mpoiiecc 00pa3oBaHMs TOJIOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKH U sMyHUKH. OO0pa3zoBaHue U Pa3BUTHE MOJIOBBIX



KJIETOK — raMeT (CrepMaTo30ui, SHIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOeHHOCTH CTpPOCHUS SIUIIEKIECTOK W crepMaro3oujioB. OIUIOJ0TBOPEHUE.
ITapTeHorenes.

NunuBunyanbHOEe pa3BUTHE (OHTOTEHE3). OMOpPUOHAIBHOE pa3BUTHE
(amOpuorenes). Itanbl IMOPUOHATBHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpysnus, opranorenes. [locramOpruonansHoe pazputue. THUTIBI
MOCTAMOPUOHAIBLHOTO Pa3BUTHUS: MPSIMOE, HENpsAMoe (JIMYMHOYHOE). BrusHue
CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIOCOOHBIEC BHI3BIBATH BPOXKIEHHBIE
YpOJCTBa.

Poct u pa3zButue pacrenuil. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHH, CTAINM Pa3BUTHSL.

JlemoHncTpanum:

Tabmuubr 1 cxembl: «D@OpMBI Pa3MHOXKEHHSI OPTaHU3MOBY», «JIBoitHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHUil», «BereratuBHOE pa3MHOXKEHHE
pacteHui», «Jlenenue kietku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOK,
«Ctpoenue xpomocoMbly», «Kietounsiii nukny, «Permmukanus [JHK», «Muto3y,
«Menos», «IIpsmoe u HenpsAmMoe pa3BUTHE», «I'aMETOreHe3 y MIEKOIIUTAIOIIUX
1 4elnoBeka», «OCHOBHbBIE CTAIUM OHTOTEHE3a.

O6opynoBaHue:  MHUKPOCKOI,  MHKporpenaparsl  «CrepMaTo30uIbl
MJICKOITUTAIOIIETOY, «SIUIEKIIeTKA MIIEKOTTUTAIOIIEro», «Kapnoknunes B KJieTKax
KOpelIKa JyKa», MarHUTHas MoOJeNb-anIuinkanus «/legenue kieTku», MoJeib
JIHK, monmens MeTadha3HO XpOMOCOMBI.

JlaGopaTopHble U NpakTHYecKue padoThbl:

JlabopaTtopnas pabora Ne 3. «HaOmronenue MuTo3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMpEnapaTaxy.

JlaGopatopnas padora No 4. «M3ydeHue CcTpoeHHUs MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIpenaparaxy.

Tema 6. HacsieAcTBEHHOCTH 1 KBMEHYHBOCTH OPraHU3MOB.

[IpenmMer u 3amaum reHeTuku. Mcropust pa3BuTus TreHETHKU. Poib
IUTOJIOTUM U ASMOPHUOJIOTUM B CTAHOBJICHHM T€HETHUKHU. Bkiaj poccuiickux u
3apyOeXHbIX  YUY€HBIX B  pPa3BUTHE TEHETUKU. MeToabl  T'€HETUKHU
(TUOpPUIOIOTUYECKUN,  IUTOTCHETHYECKUH,  MOJIEKYJISIPHO-TEHETUYCCKUN).
OCHOBHbBIE T€HETUUECKHE TTOHATHA. | e HeTUUeCKasi CHMBOJIMKA, UCIIOJb3yeMasi B
CXeMax CKpEIIMBAHUN.

3aKOHOMEPHOCTH  HACJIEAOBAaHUS NPU3HAKOB, YCTaHOBJICHHbIE [
Mennenem. MoHOTHOPHIHOE CKpENIMBaHUE. 3aKOH €IWHOOOpa3us TUOPHUIIOB
nepBoro mnokojeHus. I[lpaBwiio JTOMHHUPOBAHUA. 3aKOH PAaCIICTUICHHS
npu3HakoB. [ unoresa ynctotel rameT. I1oyiHOE U HEMOJHOE JOMUHUPOBAHHUE.



JuruOpuaHoe CKpemBaHue. 3aKOH HE3aBHCHUMOTO  HacJeAOBaHUS
npu3HakoB. [luToreHeTnueckue OCHOBBI  JUTHOPUAHOTO  CKPEIIUBAHMUS.
Ananmsupyromee CKpEILMBAHUE. Hcnonp3oBanue AHAJIM3UPYIOILETO
CKpENIMBAHUS JUTsl ONIPEACIICHUS TEHOTHUIA OCOOH.

CuerienHoe HacienoBaHwe npu3HakoB. Pa6ora T. Moprana 1o
CLUEIUICHHOMY HAacJ€JOBaHWI0 Te€HOB. HapymieHue cuemieHuss TEeHOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ €eHETHUECKHE KapThl.

I'enetuka noma. XpoMOCOMHOE OINpEAEIEHUE Mojaa. AyTOCOMBI U TIOJIOBBIE
XpoMOCOMBI. ['omorameTHsle M rereporameTHbie opranu3Mbl. HacienoBanue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3MeHYnBOCTSD. Bunpr M3MEHUYUBOCTH: HCHACJEJACTBEHHAs U
HacleACTBeHHasd. Poib cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepuctTuka MoJIu(PUKAIMOHHON M3MEHYMBOCTU. BapuanuoHHBIN psg u
BapualMoHHas KpuBas. Hopma peaknum npusHaka. KonuuecTBeHHbIE H
KaueCTBEHHbIC MPU3HAKU U X HOpMa peakuuu. CBoicTBa MOAU(PUKAITMOHHOMN
W3MEHYUBOCTH.

HacnenctBennasi, wim reHOTUNIMYECKAs, U3MEHYMBOCTh. KoMOuHaTUBHAsS
M3MEHYMBOCTh. Melo3 W TOJIOBOM TPOIlECC — OCHOBAa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHass W3MEHYHMBOCTh. Kiaccudukarus MyTaiuii:
TE€HHbIEC, XPOMOCOMHBIE, TEHOMHBIE. HacTOTa M NPUYMHBI MyTalnil. MyTareHHbIe
(dakTophl. 3aKOH TOMOJIOTHYECKUX PS0B B HACIEACTBEHHON M3MEeHUMBOCTH H.
N. BaBunosga.

BhesinepHas HaclIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetuka uvenoBeka. Kapuorun udenoBexka. OCHOBHBIE METOAbI T€HETHUKHU
YEeJI0BEeKA: reHEeaJIOTUYECKUH, OM3HEIOBEIN, LIUTOr€HETUYECKUH,
OMOXUMUYECKUM, MOJICKYJISpHO-TeHeThYecknii. COBPEMEHHOE OmpeecHue
TF€HOTHUIA: OJIHOT€HOMHOE CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomoipto [1[[P-ananu3a. HacnencrBeHHble 3a0o0jieBaHUsS YEIOBEKA: T'€HHbIE
0oJie3HU, O0JIE3HU C HACJIEICTBEHHON MPEAPACTION0NKEHHOCTHIO, XPOMOCOMHBIE
O6onezan. ComaTudeckue © TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[IpuHIIUTIBEI 370pPOBOTO 00pa3a )KU3HU, TUATHOCTUKH, TPODUIAKTUKN U JTICYCHUS
reHeTudeckux Oonesnei. Meanko-reHeTuueckoe KOHCYJIbTUPOBAaHKE. 3HAUCHUE
MEIUIMHCKOW TEHETHUKU B NPEAOTBPAIICHUW M JICUCHUU TE€HETUYECKUX
3a00J1€BaHUI YeJIOBEKA.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. M. BaBuiios.



Tabmuubr u  cxeMbl: «MOHOTMOPUAHOE  CKpEIIMBAHME U  €ro
IUTOTCHETUYECKAss OCHOBa», «3aKOH PACLICIUICHUS W €ro IUTOr€HETHUYEeCKas
OCHOBa», «3aKOH 4YHUCTOThI ramer», «JluruOpugHoe CKpeuMBaHUE,
«lluToNornyeckue  OCHOBBI  JUTHOPHUIHOTO  CKpEIIMBaHHA», «Meio3y,
«B3auMozeicTBie ajIeNbHBIX TEHOB», «l'€HEeTHYeCKHE KapThl PACTEHHIA,
KUBOTHBIX U 4YelOBeKa», «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEAOBAHUS,
CUEIUIEHHOTO ¢ mnosiom», «KapuoTtumbl YeloBeka M KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MomudukannonHas n3MEHUYNBOCThY, «HacemnoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTallnoHHas U3MEHUYUBOCTD.

O6opynoBanue: Mojenu-anIuiMkanuu «MOHOTHOpUTHOE CKPEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «JuruOpuaHoe ckpeniuBanuey», «llepexpéct
XpOMOCOM», MUKPOCKON U MuUKporpenapar «J[po3oduna» (Hopma, MyTaiuu
(hopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moceBHOI».

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

JlabopaTtopHnas pabora Ne 5. «M3yueHue pe3ysbTaToB MOHOTUOPHUIHOTO U
JTUTUOPUIHOTO CKPEIIMBAHUS y AP030(PHIIbl Ha TOTOBBIX MUKpOMpenapaTaxy.

Jlabopatopnass pabora Ne 6. «M3yuenne MoaupUKAIMOHHON
M3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO psiia U BAPUALMOHHOW KPUBOMY.

JlabopaTtopHas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX
MHKpOITIpenapaTax».

[Ipaktuueckass padora Ne 2. «CocTaBlieHHME M aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa U Mpouecc. 3apokAeHUE CEJIEKIUN U JOMECTUKAIMS.
Vuenne H. WM. BaBuioBa 0 1EHTpax NPOUCXOXKIACHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHUM. L{eHTphl MPOUCXO0XKAECHUS JOMAIIHUX KUBOTHBIX. COPT,
opoja, mTaMM.

CoBpeMeHHbIE METOIbI CeJICKIIMU. MacCOBBIN U MHIUBUAYAJIbHBIA OTOOPHI
B CEJIEKLIMU PACTEHUH U XUBOTHBIX. OLIEHKA 3KcTepbepa. BIM3KOpOACTBEHHOE
CKpeluBaHue — WMHOpuauHT. Yucras nuHus. CKpelMBaHUE YHUCTHIX JIMHUMH.
['ereposuc, nnu rubpuanas cuia. HepoacTBeHHOE CKpenuBaHue — Ay TOPHIUHT.
Otnanénnass tubpuauzanmst W e€ ycnexw. VCKyCCTBEHHBIH MyTareHe3 U
NOJIyYEHNUE TMOJUITIOUAOB. JlOCTHXKEHUSI CENEKUUU PACTECHUM, >KHUBOTHBIX H
MHKPOOPTAaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. |'€HHAsT MHXKEHEpHUs. DTarlbl
co3ganusi pexombunantHo JIHK w Tpancrennbix opranmsmoB. Kierounas
nHxeHepus. Kiletounble  KyabTypbl. MHUKPOKIOHAIBHOE  Pa3MHOKEHUE
pactennii. KIIOHHpOBaHHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX



OpraHU3MOB. JKOJOTHYECKHe U 3Thyeckue mpodiembl. MO — reHetudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JleMOoHCTpauuu:

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuupbl 1 cxembl: kapta «LIeHTpbl TPOUCXOXKIEHUS U MHOrooOpasus
KyJbTYpHbIX pacTeHui», «llopoabpl aoMamHUX KUBOTHBIX», «Copra
KYJIbTYpPHBIX pacTeHui», «Otnanénnas rubpunuzanus», «PadboTel akageMuka
M. ®. MBanoBay, «Ilomummonaus», «O0bEKTH OMOTEXHONIOTHIY, «KiieTouHbIe
KYJIBTYpPbI  KIIOHUPOBaHUE», K KOHCTpyHpOBaHHE U TEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJSDKM IUIOJI0B M KOPHEIUIONOB JAUKUX (opMm
KYJbTYPHBIX COPTOB pacTeHul, repoapuii « CenbCKOX0351iCTBEHHbIE PACTECHUS.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Okckypeust « OCHOBHBIE METOJBI M JIOCTHMIKEHUS CEJIEKLIUU PACTEHUH U
KUBOTHBIX  (Ha  CEJIGKIMOHHYI)  CTaHUMIO,  IUIEMEHHyI0  (epmy,
COPTOMCHBITATENBHBIN y4acTOK, B TEIUIMYHOE XO35AWCTBO, J1A0OPATOPHUIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KITACC

Tema 1. DBoJIIOLIHOHHASI OHOJIOTHS.

[IpennochuiK BO3HMKHOBEHHUS SBOJIIOIMOHHON TEOPHUHU. DBOJIOLUHUOHHAS
TeopHs U €€ MecTO B OMoJIoTuH. BiusiHue 3BOIIOLIMOHHON TEOPUHU HA pa3BUTHE
OMOJIOTHHY U APYTHUX HAYK.

CBugerenscTBa 3BOMOLMM. [lameoHTOIOrMYECKHE: MOCIEA0BATEILHOCTD
NOSIBJICHUSI BUJOB B MAJICOHTOJIOTMYECKON JIETOMUCH, TMEPEXOJHbIE (OPMBI.
buoreorpapuyeckue: cxXoACTBO U paznuuue ¢GayH U (QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA M Pa3Iu4us SMOPHOHOB Pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE, AHAIIOTUYHBIE,
pyAMMEHTapHbIE OPTaHbl, aTaBU3MBbI. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXOCTBO
MEXaHM3MOB HACJICJICTBEHHOCTU M OCHOBHBIX METa0OJUUYECKUX MyTel y Bcex
OpPraHNU3MOB.

OpomonmonHas teopusi Y. JlapBuHa. Ilpeanochulku BO3HUKHOBEHUS
napBUHU3MA. J[BMKyIME CHIIBI SBOJIOUMU BUIOB 1O JlapBuHYy (M30bITOUHOE
Pa3MHOXKEHUE IIPU OTPAHUYEHHOCTH PECYPCOB, HEOTIPEAEIEHHAS U3MEHUNBOCTD,
O0opb0a 3a CyIleCTBOBaHKE, €CTECTBEHHBIM 0TOOD).

Cunrernyeckas teopus 3Bostonuu (CTD) n e€ 0OCHOBHBIE MTOJOKEHHUS.



MukposBosronus. [Tonmynsuus kak eAMHULA BUIA U 3BOJIFOLUU.

JBrxymue cuiibl (pakTopbl) 3BOJIIOIMU BUIOB B IpUpoe. MyTalMOHHbBIN
npolecc U KOMOWHATUBHAS M3MEHUYMBOCTh. [lomymnsiiimoHHbIe BOMHBI U Apeid
reHoB. M3041ust 1 MUrpanus.

EcrectBennbiit orbop — HampaBisiouaid (axkTop 3BOMOIUH. DOpMbI
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OPraHu3MOB Kak pe3yJibTaT 3Bosonuu. lIpumepbl
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h 036l U HAHOATANTAIIH.

Bun wu BupooOpazoBanme. Kpurepuun Buga. OcHOBHbIE (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

MakposBomonus. dopmbl  sBOMIOUMU:  (pUIleTHYECKAs, TUBEPreHTHas,
KOHBEpreHTHas1, napauienbHas. HeoOpatumMocTh 3BOMIOLHUN.

[Tpoucxoxenue oT HeCTEIUATM3UPOBAHHBIX MIPEJIKOB.
[Iporpeccupyromnias cnenuain3amnus. AganTUBHAs pajaualiys.
JdeMoHcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, U. [Japsun, B. O. Kosanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuuer u cxembl: «Pa3BuUTHE OpPraHMYECKOro MHUpa Ha 3emiiey,
«3apoJIbIIIK MO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcy, «Dopmbl 60pbObI 3a
cyliecTBOBaHMe», « EcTecTBEeHHBIN 0TOOPY», « MHOTO00Opa3re COPTOB paCTCHUI,
«MHoroobpasue  mopoa  KUBOTHBIX», «llomymauum», «MyTanuoHHas
U3MEHYUBOCTHY», «ApoMopdo3b», «anoamantauumny», «O0mIas 1ereHepanus»,
«/IBmxymue cuiel 3Bomonum», «Kapra-cxema mapmpyra nyremectsus Y.
Hapsunay, «bopb0a 3a cymiectBoBanue», «IIprucnoco61eHHOCT, OpraHu3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHuey», « IKOJIOTMUECKOE BUA000pa30BaAHUE .

O06opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3IUYHBIMHU TUIIAMH OKPACKH,
Ha0Op TUTOJIOB M CeMsiH, KoJuieKius «[Ipumepsl 3auTHRIX TPUCTIOCOOTICHHH Y
KUBOTHBIX», MO/IeNIb « OCHOBHbBIC HAMPABIICHUS IBOJIIOIUNY, O0BEMHAS MOJIETTH
«CTpoeHue roJIoBHOrO MO3ra O3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, KoyeKuus «DPOpMbl COXPaHHOCTH
HCKOIIAa€MbIX JKMBOTHBIX M pacTeHui», Mojenb ammmukanus «llepexpéct
XpOMOCOM», BIaxHble mnpenapaTel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTauuud GOpMbl KPbLILEB U
OKpPACKH Tena).

JlabopaTopHble U MpakTUYEeCKHe padoThI:

Jlabopatopnast padota Ne 1. «CpaBHeHHe BHIIOB MO MOp(doIorndeckomy
KPUTEPUIO».



JlabopaTtopHas pabota Ne 2. «Onucanue npucrnocoO0IeHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KU3HN Ha 3em.Ie.

JloHay4yHbBIE TPEACTaBICHUA O 3apOXKACHUU XU3HU. HaydyHble rumoressl
BO3HUKHOBEHUSI >KM3HUM Ha 3emJje: abuoreHe3 W MaHCHepMHs. XUMHUYECKas
ABOJTIONMS. AOMOTEHHBIM CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHUYECKUX.
DKCNEPUMEHTAIBHOE MOATBEPKICHUE XHWMHUYECKON 3BoJIoUUHM. HaudanbHbie
sTanbl Ouosiormyeckor spooruu. [unoreza PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIETKU U UX
sBOIIONMS. DOPMHUPOBAHUE OCHOBHBIX IPYMII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o spaMm u nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickast 3pel. [lanmeo3olickas 3pa U €€ mepuoabl: KeMOpPUNCKUH,
OPIOBUKCKUH, CUITYPUUCKHU, T€BOHCKN, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3so030iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUIN, MEJIOBOM.

KaiiHo3olickass 2pa u €€ Tmepuojabl: MaJICOTrCHOBBIN, HEOTCHOBBIH,
AHTPOIIOrE€HOBBI.

XapakTepucTrKa KiiuMaTa U Te€oJIOTMYeCKUX mporeccoB. OCHOBHBIE ATAIbI
ABOJIIOIIUU PACTUTEIBLHOTO U KMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUl U
XKUBOTHBIX. [[0siBNIEHHE, paCUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYe€CKOr0 MHUpa Kak OTpak€HHe 3BOOUMU. OCHOBHBIE
CHUCTEMATHYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIUA YeJIOBEKa. AHTPOMNOJIOTUS Kak Hayka. Pa3BuTue npencraBieHuit
0 MPOUCXOKJIECHUH YesoBeka. MeToabl u3ydeHus aHTponorene3a. CxoacTBa u
pa3lInuus 4eI0BEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBuwxymue  cunbl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
U3MEHYMBOCTh M €CTECTBEHHbIH 0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
M3TOTOBJIEHUE OPYAUN TPYJa, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIOBEKA: AaBCTPAJIONHUTEKH,
YenoBek ymenbid, YenoBek NpAMOXOAAIINN, YeENIOBEK HEAHACPTAIbCKUM,
YemoBek pasyMHbIil. Haxoakyu MCKOITAEMBIX OCTAaTKOB, BPEMsI CYILIECTBOBAHUS,
o01acTh pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAHSL.

YenoBeueckne packl. OCHOBHBIE OOJBIIHE pachl: €BPOICOUTHAS
(eBpasuiickasi), Herpo-aBCTpaJiougHasi (SPKBAaTOpUaibHAsl), MOHIOJIOUIAHAS
(a3uarcko-amepukaHckas). UYepTbl NPUCTIOCOOTIECHHOCTH  MPEACTABUTEINICH
YEJIOBEUECKHUX PaAC K YCIOBHSM CYILIECTBOBaHUs. EAMHCTBO 4EIOBEUYECKUX Pac.
Kputuka pacusma.

JlemoHcTpanuu:



[Toptpersr: ®@. Penu, JI. [Tactep, A. U. Onapun, C. Muuiep, I'. FOpu, Y.
JlapBuH.

Tabnmuupl 1 cxembl: «Bo3nnkHoBenne COJHEYHOM CHUCTEMED», «Pa3BuThe
opraHuyeckoro wmupa», «PacturenbHas kietka», «KHBOTHas KIETKay,
«IIpokapuornueckas kinetka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOEHUS YEJIOBEKa M 4YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOTMYECKUX HAaXOJOK MPEIKOB
COBPEMEHHOI0 YeJIOBEKay, «/lpeBHenme noam», «pesaue moan», «llepoie
COBPEMEHHBIE JI0N», «HemoBeYeCKre pacoD».

O6opynoBanue: Mymsku — «[Ipoucxoknenue  yenoBeka»  (OHOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPOIa, HEaHAepTaablla, KPOMaHbOHIIA), CIACHKUA WU
M300paK€HUsI KaMEHHBIX OPYJUi MEPBOOBITHOTO YeloBeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebna), reoxpoHojornueckas Tabnuma, Kowieknus «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKTUYEeCKHEe PadoThI:

[TpakTuueckas padota Ne 1. «3yyeHue nckonaeMbIX OCTaTKOB PacTEeHUM
Y ’KUBOTHBIX B KOJUICKIIUSX).

DKCKypcust «IBOJIIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIM WJIM KPaeBeIUECKUN My3eil).

Tema 3. OpranusmMsbl 4 OKpy:KawInas cpeaa.

OKoJIorMsl Kak Hayka. 3aJadd M paslenabl  JKOJoruu. Mertoasl
HKOJIOTMYECKUX UCCIIENOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YeJIOBEKa.

Cpenbl oOUTaHMsI OPTaHU3MOB: BOAHAs, HA3EMHO-BO3/YIIIHAS, TTIOUBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckue ¢akropsl. Kiaccupukanus 3K0JIOrMY4EeCKUX (PaKTOPOB:
abuoTnyeckue, OMOTHYECKHE M AaHTPOINOreHHble. J[ecTBHE SKOJIOTMYECKHX
(aKkTOpOB Ha OPTAHU3MBI.

AbGuoTnueckue (bakTophI: CBET, TEMIIEPATYPA, BJIAYKHOCTb.
®dotonepuoausm. IlpucrnocobiieHuss opraHu3MOB K JCHCTBUIO aOMOTHYECKHUX
¢daktopoB. buonornueckue puTMEI.

buortnueckue  dakrtopsl. Buapl  OMOTHMYECKHMX  B3aMMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CMMOUO03 1 ero ¢popmel. [lapazutusm, kooneparus,
MyTyallu3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M,
HEeUTpaiu3M. 3HaueHUE OMOTHMYECKMX B3aUMOJEWUCTBHMI Uil CYIIECTBOBAHUS
OpPraHHU3MOB B MPUPOAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTEPUCTUKU MOMyJsiiuid. (OCHOBHBIE IMOKA3aTENH
MOMYJISILUUA: YUCIEHHOCTh, IMJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIUUA U €€ PeryJisiiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, 3. I'ekkensb.

Tabnuupl n cxembl: kapta «IIpupoanbie 30Hb1 3emun», «Cpenbl 0OUTaHUS
opranusMoBy», «®oronepuonnsm», «llomynsaunm», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHY TOMYJISAnu HHy30puu-Typenbkny, «[Iumesbie memm.

JlaGopaTopHble U NpakTHYecKue padoThbl:

JlaGoparopnas pab6ota Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PaCTEHUM
U3 Pa3HbIX MECT OOUTaAHUS.

JIabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckass padora Ne 2. «[loacuéT MIOTHOCTH MOMYJSIUN pPa3HBIX
BUJIOB PACTEHUID».

Tema 4. Coo0mecTBa ¥ IK0JIOTHYECKHE CUCTEMBbI.

Coo0bmiecTtBO Opranu3mMoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BUIOBAS,
MPOCTPAHCTBEHHAsI, Tpoduyeckas (muieBas). Buabl-momuHanTel. CBs3U B
OHOIIEHO3E.

Oxosioruyeckue cucteMbl (dkocuctembl). I[loHsarue o0 sKocucTeME U
ouoreoneHo3e. MDyHKIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTHI, peylleHTbl. KpyroBOpoT BEIECTB 1 IOTOK S3HEPTUU B IKOCUCTEME.
Tpodpuueckue (muiieBbie) YPOBHM BSKocucTeMbl. [lumieBble Henu U ceTu.
OcHOBHBIE TOKa3aTeNM HKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOJIOTHYECKUE
nUpamMujibl: MPOAYKIMH, YHMCIEHHOCTH, OuoMacchl. CBOWCTBa 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLMS, pa3BuTue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOIO
WIH IUPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE  AKOCUCTEMBI. ATPOIKOCUCTEMBI.  ¥YPOOIKOCHUCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroiumBocTH SKOcucTeM. CoxpaHeHUE
OMOJOTHYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panulibl, coctaB U CTpyKTypa
ouocdepnl. XKupoe BemectBo u ero pynkuun. OcodbeHHOCTH OUOChEphl Kak
rJI00aJIbHOM 3KOCUCTEMBL. J[MHaAMUYecKoe paBHOBECHE M OOpaTHasl CBsI3b B
ouocdepe.

KpyroBopotsl BemectTB U OMOT€OXMMHUYECKHE IHKJIBI  3JIEMEHTOB
(yraepona, azora). 3oHaIBHOCTH OMOCchephbl. OCHOBHBIE OMOMBI CYIIIH.



YenoBeuectBo B Ouochepe 3emiid. AHTPONOreHHbIE H3MEHEHUS B
ouocdepe. 'modanbHbBIE SKOJIOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHUE PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHnue
OuopazHooOpasusi Kak  OCHOBa  yctoWumBocTH  Ouocdepr.  OcHoBa
pPallMOHAJILHOTO YIPaBJIEHUS MPUPOAHBIMU PECYpPCaMU U HUX HCIIOJIb30BaHUE.
JlocTrxkeHrs OUOJIOTUM U OXpaHa IPUPO/IBI.

JlemoHcTpanumn:

[Moptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuuer u cxemsbl: «llumeBrie nenuy», «bUOIEHO3: COCTAB U CTPYKTYpay,
«IIpuponnbie coobiectBay, «llenu muranusy, «IKoNoruyecKas MUPaMUJIAY,
«buochepa u  demoBek», «IKOCHUCTEMa IIMPOKOJMCTBEHHOIO  JIECay,
«JKocucTEMa XBOMHOrO Jieca», «bHOLIEHO3 BOJOEMA», «ATPOLIEHO3Y,
«IIpumepHBIE aAHTPONOTEHHBIE BO3IACUCTBUS Ha npupoay», «Baxuenmme
UCTOYHUKH 3arpsi3HEHUSI BO3JyXa M T'PYHTOBBIX BOI», «IlouBa — Ba)kHewIas
coctapisitoniasi  Ouocdepbr», «DakTropbl Jerpagauud nouB», «llapHUKOBBII
abhdexry, «DakTopsl PaAMOAKTUBHOTO 3arpsisHeHuss Ouochepn», «OOIas
CTpyKTypa Onochepnr», «Pacnpoctpanenne xu3nu B 6mochepe», «O30HOBBII
skpaHn ouocdeps», «KpyroBopot yriepoaa B 6uochepe», «Kpyropopot azora B
IPUPOJIEN.

O6opynoBaHue: MoJeIb-anTIuKaus « Tunuaabsie OMOIEHO3bI», TepOapuit
«PacturenbHble  cooOmiecTBa», KoJulekuuu — «buonenosy», «Bpenutenu
BOKHEUIITUX CEIHCKOXO3SMCTBEHHBIX KYyJNbTYp», TrepOoapuu ¥ KOJUICKITUU
pPacTEeHHIl U >KMBOTHBIX, MIPUHAJJICKAIIUE K PAa3HbIM 3KOJIOTMYECKUM Tpynnam
onHoro Buma, Kpacnas xkHura Poccuiickoit ®Deneparuu, u300paxeHUs
OXpaHSEMbIX BUJOB PACTCHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHS IIPOTPAMMBI 110
BMAOJOI'MNn HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cornacao ®I'OC COO, ycraHaBnMBarOTCS TpeOOBaHMS K Pe3ysibTaTam
OCBOGHHUSI OOYYAlOIIMMHKCS TIPOrpaMM CpeAHero oO0mero oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPESIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbI

B cTpykType JIMUYHOCTHBIX PE3yJbTaTOB OCBOCHUS mpeamera «buomorus»
BBIJICJICHBI  CJIEAYIONIME  COCTAaBISIONIME:  OCO3HAHME  OOyYaroIIMMHCS
POCCUHCKON TPaKJTaHCKOM HJIECHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOSITETLHOCTA M CaMOOMPEACIICHUIO, HAIMYUE MOTHBALIMM K OOYYEHUIO
Owosoruu, mejieHanpaBiIeHHOE pa3BUTHE BHYTPEHHUX YOSKIECHUN THIHOCTH HA
OCHOBE KIIOUEBBIX IIEHHOCTEHW MW MCTOPUYECKUX TPAAULMNA Pa3BUTHS
OMOJIOTUYECKOTO  3HAHWA, TOTOBHOCTb M  CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJACTBOBaTbCSI B CBOEU  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, MPUCYIIUMHU CUCTEME OMOJIOTMYECKOro 0Opa3oBaHUsI, HAIUUYUE
AKOJIOTUYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IEIM U CTPOUTH
YKA3HCHHBIE IIJIAHBL.

JInyHOCTHBIE pe3yabpTaThl OCBOEHHUS npeameTra «buosorus» gocturarorcs
B €IMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JEATEIbHOCTH B COOTBETCTBHUM C
TPAJIUIIMOHHBIMH POCCUUCKHUMHU  COLMOKYJIbTYPHBIMH, HWCTOPUYECKUMHU U
JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMA B OOIIECTBE MPAaBUIAMU U
HOpMaMHM  TIOBEACHUS U  CHOCOOCTBYIOT  MpoIeccaM  CaMOIIO3HAHMS,
CaMOBOCIIUTAHUSI U CaMOPa3BUTUS, PAa3BUTHSI BHYTPEHHEW MO3ULIMHU JTUYHOCTH,
MAaTPUOTU3MA, YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY Tpyaa U
CTapiieMy TOKOJEHUIO0, B3aMMHOTO YBaXXEHUs, OEPEKHOTO OTHOIICHHS K
KyJIbTYpPHOMY HAacJ€IUI0 MW TPagulUMsIM MHOTOHAIMOHAJIBHOIO Hapoja
Poccuiickon @enepanuu, NpupoAe U OKPYKaKOIIEH cpelie.

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS YydeOHOro mnpeamera «buoiaorus»
JOOJDKHBI ~ OTpakaTb  TOTOBHOCTb M CIOCOOHOCTh  0OOy4Yaroluxcs
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHON BHYTPEHHEH TO3HUIIUEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSM POCCHUMCKOTO OOIIECTBa,
pacliMpeHue >KU3HEHHOTO OIbITA W ONbITAa JESITEIbHOCTH B MPOIIECCE



peanu3aluyu OCHOBHBIX HAINPABICHUN BOCIUTATENIBHOW JEATEIBHOCTH, B TOM
YHUCJIC B YACTH:
1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UITMN 00YJAIONIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX TpaB U OOS3aHHOCTEH, YBa)KE€HUE
3aKOHA M IIPaBOIOPSIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW JESITEIBHOCTH NPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYCOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENEsATh COOCTBEHHYIO IO3HMIIMI0O IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMU YOKIICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSIMU
U COIIMAJTIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJIHHYECTBY B IPOIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, MO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAXKHUTEIHHOTO
OTHOIICHUSI K MHEHMIO OIIMOHEHTOB TPH OOCYXJIEHWU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
[MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponunoii, ropmoctu 3a cBOM Kpail, CBOO PoauHy, CBOW SI3bIK U KYJIBTYDPY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

LIECHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACIEOUI0 M MaMATHUKAM
MPUPOABI, NOCTHXKEHUAM Poccum B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHSIX,
TPYJE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTHM, TMOHUMAHHS 3HAYEHUs OMOJOTHM B TMO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKa U COBPEMEHHOTO OOIIECTRA;

ujeitHas yoeXkI€HHOCTh, TOTOBHOCTh K CIY>KeHUIO W 3ammte OTedecTBa,
OTBETCTBEHHOCTH 32 €ro CyaAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CUTYAIUIO0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;



OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM pOJWTEINISIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS LHEHHOCTEW CEMEMHOM )KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKJIIOUasi ACTETUKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAHUE HMOIMOHATIBLHOIO BO3JEUCTBUSL JKUBOM TPUPOJALI U €€
LIEHHOCTH,;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BHJIaX MCKYCCTBa, CTPEMIICHUE
MIPOSIBIIATHh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJIyuns:

NOHMMaHUE W peaju3alus 3JI0pOBOr0 M 0e30macHOro o0pasza KU3HH
(3mopoBoe  TUTaHHUE, COOJIOJICHUE TUTHEHWYECKUX TIpaBWJI M HOPM,
cOaJlaHCUPOBAHHBIM PEXUM 3aHITUH M OTIbIXa, peryJjspHas Qu3ndeckas
aKTUBHOCTBH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HYECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MOHWMAHUE IIEHHOCTU TMPaBUJ WHIMBUIAYAILHOTO M KOJUIEKTMBHOIO
0€3011acHOr0 MOBE/ICHUSI B CUTYAIIUSX, yTPOXKAIOIINUX 3I0POBbIO U )KU3HU JIIOICH;

OCO3HAHHUE MOCIECTBUIN U HENPUITHUSL BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOroJisl, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYAOJIIO0UE;

FOTOBHOCTh K AKTHUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW M COLMATBHOU
HANpaBJIECHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITETILHO BBITIOIHSATH TaKylO J€ATEIbHOCTD;

MHTEPEC K pa3auvHbIM chepam npodhecCuoHATBHOU AeSTENHHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOP Oynymied npodeccuu U  pean30BLIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
NPOTSIKECHUN BCEU KU3HU;

7) 3K0JIOTH4€CKOr0 BOCIIUTAHUSA:

AKOJIOTMYECKHU 11e71IeCO00pa3HOE OTHOIIEHHE K MPHUPOJE KaK HMCTOYHUKY
KW3HU Ha 3eMJIE, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS 3KOJOTUYECKOW KyJIbTYypbl: HNPHOOPETEHHUE OIbITa
IJIAHUPOBAHMUSI TIOCTYNKOB M OLIEHKM HMX BO3MOXHBIX TOCIEICTBUU IS
OKpYaroUIen Cpeibl;



OCO3HaHME rI00aJTbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed ux
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETAEMBbIE MPU H3YYEHHH OMOJIOTHH
3HAHWS W YMEHHS TPU PEHICHUU MPOoOJieM, CBS3aHHBIX C PAIMOHAIBLHBIM
IPUPOAOIIOIb30BaHNEM  (COONIOJIEHUE TpaBWJ TOBEACHHUS B  MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHHWE PABHOBECHUS B IKOCUCTEMAX, OXpPaHy BHJIOB,
AKOCUCTEM, OHOCheEphI);

AKTUBHOE HENPUATHE JACUCTBUW, NPUHOCALIMX BpEI OKpPYXKarolIeh
IPUPOJIHOM cpelie, yMEHHE IPOrHO3UPOBaTh HEOJArOMPHUITHBIE SKOJIOTMUECKHE
NOCJIEICTBUS MPEANIPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIaTh UX;

HaJM4YM€ PAa3BUTOTO  OSKOJOTUYECKOIO  MBILUICHUS, HKOJIOTHYECKON
KYJIbTYpbI, OIbITA AEATEIBHOCTH 3KOJOTMYECKOW HAMPABICHHOCTH, YMEHHS
PYKOBOJACTBOBAThCSI MU B MIO3HABATEIIbHOM, KOMMYHUKATUBHON U COLMAIIBHOMU
OpakTUKE, TOTOBHOCTH K YYacTHIO B MPAKTUYECKOW JEATEIIbHOCTH
AKOJIOTHYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JINAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YMTATEIbCKOW KYJIbTYPhl KaK CpeacTBa
B3aMMO/ICUCTBUS MEXK]TY JIFOJIbMU U MIO3HAHUS MUDA;

MOHUMaHue crenuuku OUOJOTUU KaK HAayKH, OCO3HAHUs €€ pOoiu B
(GbopMHpPOBaHUU PAIIMOHAILHOIO HAYYHOI'O MBIILIEHUS, CO3JaHUM 1IEJIOCTHOTO
MPEACTABICHUS 00 OKPYXAIOIEM MUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOlIecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHHH MpoOIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUUMOCTH OWOJIOTHH JJIsl COBPEMEHHOM IUBHUIIA3AINU:
oOecrieueHus: HOBOI'O YPOBHSI Pa3BUTHUSI MEJUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX pEIIaTh PECYpPCHbIE NPOOJIEMBbl  Pa3BUTHS
YeJIOBEYECTBA, MIOMCKA MyTeW BBIXOJA U3 TNIOOATBHBIX HKOJIOTHYECKUX MPOOIeM
U oOecneyeHHs TMepexoja K YCTOMYMBOMY pPa3BUTHIO, PalMOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HM;

3aMHTEPECOBAHHOCTh B IMOJYYEHUM OHMOJOTMYECKHX 3HAaHUU B LEIAX
MOBBIMICHUST OO KYyJIbTYPhl, E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIIMOHAIBHOW  TPAaMOTHOCTH  OOydYaromuxcs,
dbopMHpyeMOil py N3yYeHUU OHOJIOTUY;



[IOHUMAHKE CYIIIHOCTU METOJOB II03HAHUS, UCII0JIb3YEMBIX B €CTCCTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh IIOJlydaeMble 3HAaHUS MU aHalau3a U
OOBSICHEHHUSI SIBIICHUN OKPY>KAIOIIEr0 MUPa U MPOUCXOSAIINX B HEM N3MEHEHHUH,
yMEHHE JenaTh 0OOCHOBAHHBIE 3aKIIOYEHHS HAa OCHOBE HAay4YHBIX (PAKTOB U
UMEIOIIUXCS JAaHHBIX C LIEJIBIO ITOJYYEHHs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTBh CAMOCTOSATEIBHO MCIOJB30BaTh OMOJIOIMUECKUE 3HAHUS AJIs
perieHus NpoOJIeM B peabHbIX KU3HEHHBIX CUTYaLIHSX;

OCO3HAaHHE LIEHHOCTH HAy4YHOM AEATEIBHOCTH, TOTOBHOCTbH OCYILECTBIIATH
IIPOEKTHYIO U UCCIIEA0BATEINBCKYIO ACATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K HENPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUN MO OMOJIOTMH B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOEHUS y4eOHOTO TipeameTa «buoaorus»
BKJIFOYAIOT: 3HAYUMBIE 1711 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMUXCS
MEKIUCIUIUIMHAPHBIE (MeKIpeAMETHBIE) oO0IIeHayYHbIe MOHSATHS,
OTpaxarolue IEJOCTHOCTh HAYYHOW KapTUHBI MUpA U CHEHUu(UKYy METOIOB
MO3HAHUS, HCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, JSHEPrus,
SBJICHUE, TMPOIECC, CHUCTeMa, Hay4yHbl (akT, MPUHLUI, TUIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOJICHHE, U3MEPEHUE,
AKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIC yUeOHbIE IeCTBUS (I03HABATEIIbHbIE,
KOMMYHUKATUBHBIE, PEryJIATUBHBIE), obOecrneunBaronme (QopMUpoBaHUE
(YHKIITMOHATBLHON TPaMOTHOCTH U COIMAJIBHON KOMIETEHIIMH O0YyYaroluxcs,
CIIOCOOHOCTh O0YUAIOIINXCS UCMOJIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHMS W YHHUBEpPCAJIbHbIE YyuyeOHbIE JENCTBUS B
ITO3HABATEJIILHOW M COLIMAJIbHOM MPAKTUKE.

MeranpeaMeTHble pe3ybTaThl OCBOCHUS MPOrPAMMbl CPETHErO OOIIETro
00pa30BaHUs TOJKHBI OTPaXKaTh:

OBjiajeHne yYHUBEPCAJBHBIMH  Y4eOHBIMH  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JIOrHYecKHe TeHCTBHS:

CaMOCTOSITeIbHO  (OPMYJIMPOBATh M aKTyaIM3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPHU OCBOEHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 00O0OIIeHUs), pPacKphIBaTh



CMBIC]T OWMOJIOTMYECKUX TOHATUM (BBIACIATh HMX XapaKTepHbIC IPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMU MOHSATUSIMU);

ONpeNeNATh LU JEATENbHOCTH, 3a/laBasi NmapaMeTpbl U KPUTEPUH HUX
JTOCTH)KEHHUS, COOTHOCHUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTaBJICHHBIMU
LEJISIMU;

WCIIOJB30BaTh OHOJIOTHYECKUE TIOHATUSA JJiI OOBsICHeHHS (HaKTOB U
SABJICHUH KUBOW MIPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHAYKTUBHbIC, IEAYKTHUBHBIC, IO
AQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B pacCMaTPUBAEMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUCHUS,

MPUMEHATh  CXEMHO-MOJICJIbHBIE  CpeICTBAa Il MPEJCTABJICHUS
CYIIECTBEHHBIX CBSI3€ U OTHOIIECHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEYHMH pPA3HOTO pOJid, BBIABICHHBIX B  Pa3JIUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIIBHOCTb, OIICHUBAaTh COOTBETCTBUE
pe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKH TMOCIEICTBUN 1€ TEIbHOCTH;

KOOPJAWMHUPOBATh W BBINOJHATH PpabOTy B  YCIOBUAX PeEajJbHOTIO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOT'O B3aMMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh HaBBIKAMHU  y4€OHO-HCCIICIOBATEIIbCKOMN u MIPOEKTHOMN
JESATeIbHOCTH, HAaBBIKAMH pa3pelieHust mpooiieM, CHoCOOHOCTHIO ¥ TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIICHUs MPAaKTUYECKUX 3ajiad,
MIPUMEHEHUIO PA3JIMYHBIX METOJOB TO3HAHUS;

WCIIOJIB30BaTh Pa3JIMYHbIE BUJbI ACATEIBHOCTA MO TMOJYYEHUIO HOBOIO
3HAHUS, €r0 HMHTEPIpETaIud, MPeoOpa3OBaHUI0 M IMPHUMEHEHHUIO B Yy4EOHBIX
CUTyaIUsX, B TOM YHUCJIE TIPU CO3JaHUU YUECOHBIX U COIUATIbHBIX ITPOCKTOB;

dbopMupoBaTh ~ Hay4YHBI  TUN  MBIIUICHUS,  BJIaJA€Th  HAyYHOU
TEPMUHOJIOTHEH, KIIIOUEBBIMU MOHATUAMHU U METOJAMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3a/layd B 00pa3oBaTEIbLHOM
NEATEIBHOCTH U )KU3HEHHBIX CUTYAIUSAX;

BBISBJISITh TMPUUYUHHO-CIICJICTBEHHBIE CBS3M W aKTyaJu3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Yy €€ pElICHUs, HAXOJUTh apryMEHThI JJIsl JI0Ka3aTelbCTBA
CBOUX YTBEPKJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;



aHAIM3UPOBATh TIOJYYEHHbIE B XOJ€ pEIIeHUs 3aJayd pe3yJbTaThl,
KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATH IEJICHANPABICHHBIN MTOUCK MEPEHOCa CPEJICTB U CIIOCOO0B
JeHcTBUS B MPOGECCUOHAIBHYIO CPEAY;

YMETh MEPEHOCHUTh 3HAHMS B TIO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTH
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHbBIC MTOAXO/bl U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCS B PA3NIMUYHBIX HMCTOYHWUKAX uHPoOpManuu (TEKCTe
y4eOHOTr0 MocoOusi, HAyYHO-TIOMYJISIPHON TUTEPATYPE, OMOJIOTUYECKUX CI0OBAPSIX
U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JlaHHbIX, B UHTEepHETE), aHATU3UPOBaTh
nHDOpPMAIMIO pa3IWYHBIX BHIOB H (POpPM TIPEACTABICHHS, KPUTHYCCKU
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(bopMyIUpPOBATH 3aMPOCH] U TPUMEHSATH PA3IMYHBIE METOIbI MIPU TTOUCKE U
otbope Ouooruueckoit uHpopmaIuu, HeoOXO0AUMOM JIJIs1 BBEITIOJIHEHUS YUeOHbIX
3aad;

MpUOOpETaTh OMBIT UCIOJIb30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy AaKTUBHOTO  HCIIOJIb30BAHUS
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENIHO  BBIOMpaTh ONTUMANbHYIO (OpPMY TpeACTaBIICHUS
Oouonornyeckod uHpopmanuu (cxembl, TpauKd, gUArpaMMbl, TaOJIULIBI,
PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIM $I3BIK B KaueCTBE CpPEACTBa MpH padoTe C
Oouonornyecko uHOOpPMAIUEH: TPUMEHSATh XUMHUYECKHEe, (U3HYECKUE U
MaTeMaTUYEeCKUEe 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUaTypy, HOMEHKIIATYPY,
UCIIONB30BaTh M MPEoO0pa3oBBIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIIAJICTh ~ HABBIKAMU  pACIIO3HABAHUS W 3alIUTHl  WHGOOpMAINH,
MH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO1ienmue:

OCYIIECTBJIATh KOMMYHHUKAaIlMM BO BcexX cdepax KU3HH, aKTHBHO
y4acTBOBaTh B JUAJOre MM JUCKYCCHU IO CYILIECTBY OOCYXAaeMOH TEMbI
(yMeHue 3amaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIHHO



BBIITOJIHEHUS MIPEIaraéMoi 3aJ1auu, YYUThIBATh UHTEPECHI U COTJIACOBAHHOCTD
MO3ULUNA IPYTUX YYACTHUKOB AUAJIOTa WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOILICHHS, NMOHUMATh 3HAYEHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3SHHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOaMH OOIIECHUS U B3aUMOICHCTBUS, TOHUMATh
HAMEpPEHUS JPYTUX JIIOJIEH, TPOSBISITH YBAXKWUTEIBHOEC OTHOLIEHHE K
coOeCeTHUKY U B KOPPEKTHOM hopme GpopMyarpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U HHAUBUAY ATbHOU
paboTel MpU  peHieHHWH  OWOJOTHMYECKOH  IpoOJieMBl, O0OOCHOBBIBATH
HEO0OXOIMMOCTh MTPUMEHEHHS IPYIIIOBLIX (POPM B3aUMOICUCTBUS TIPU PEIICHUU
y4eOHOM 3a7a4H;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C YYETOM OOLIMX
MHTEPECOB X BO3MOKHOCTEN KAKJI0T0 YJIEHA KOJIJIEKTUBA;

IPUHUMATh LEJIHM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATh JIEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJSATH IUIAH ACHCTBHIA,
pacnpenensaTh pojud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXJaTh Pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIAJa M KAXKJOr0 y4aCTHHUKA KOMAaHABI B
001Ut pe3ysbTar Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE ITPOEKTHI, OLICHUBATh HJIEU C IO3UIMU HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIAITh IO3UTHBHOE CTPATETMYECKOE IOBEICHHUE B Pa3IMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUITMATUBHBIM.

OBJaieHNe YHHBEPCATbHBIMH PeryJSSTUBHBIMHU AeCTBUSAAIMM:

1) camoopranuzanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JJI BBISBICHUS MPOOJIEM M HUX
pEIIeHNS B )KU3HCHHBIX U YYCOHBIX CUTYaIUAX;

BBHIOMpPAaTh HAa OCHOBE OMOJOTHYECKUX 3HAHUM II€JIEBBIE W CMBICIOBBHIE
YCTAHOBKHU B CBOMX JCHCTBUIX U MOCTYNKAX [0 OTHOIIEHUIO K KUBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIILHO OCYIIECTBIISATH NO3HABATEIBHYIO IESITENBHOCTD, BHISBIIATh
po0JIeMbl, CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3314 B 00pa30BaTeIbHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYALUSAX;



CaMOCTOATENIbHO COCTABJISITH IUIAH pEUIeHUsT MpoOJeMbl €  Y4ETOM
MMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

paCHIMPATh paMKH y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX TIPEIITOYTCHHH;

JenaTh ~ OCO3HAHHBIM  BBIOOp,  apryMeHTUpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN ONBIT;

CIIoCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHUIO IMTUPOKOW IPYAUINU B
pa3HBIX 00JIACTSIX 3HAHHM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLICHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BJaJIeTh HaBBIKAMHU [O3HABAaTEIbHOM pedieKCUd KaK OCO3HAHUS
COBEpIIAEMBIX JCUCTBUM M MBICIUTEIBHBIX IMPOLIECCOB, UX pPE3YyJIbTaTOB M
OCHOBAHUM, UCIIOIB30BaTh MPUEMBI pedICKCUU JI OIIEHKH CUTYaIllH, BIOOpa
BEPHOTO PELICHUS;

YMETh OLICHHBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PELICHUS IO HX
CHUKECHUIO;

MPUHUMATh MOTHUBBI M ApPryMEHTHI JPYTUX IPU aHAIU3E PE3YJIbTaTOB
NEATENbHOCTH;

3) npuHsATHE ce0sl U APYTrUX:

MIPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U ApPryMEHTHl JIPYIUX IPU AHAIU3E pPE3yJIbTaTOB
NEATENbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C TIO3UIIMU JPYTOTO YeJIOBEKA.

NPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTaThl ocBoeHUs mnporpammbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crenuduueckue s y4eOHOro mpeameTa
«buonorus» HayudHble 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUU MO OCBOCHHIO,
UHTEpIIPETallud H TPeoOpa3oBaHUIO 3HAHWMA, BHUABI JCSITEILHOCTH TIO
MOJyYE€HUI0 HOBOTO 3HAHUS M NMPUMEHEHHWIO 3HAHWW B Pa3IMUYHBIX Y4eOHBIX
CUTyallusiX, a TaKKe€ B pPCEAIbHbIX >XU3HEHHBIX CHUTYallUAX, CBS3aHHBIX C
Oouonorueil. B nmporpamme npeaMeTHble pe3yJbTaThl MPECTABIEHBI [0 rojgaM
oOyueHus.



[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT O
3HAaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHMHBI MUpPa U HaAYYHOI'O MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OMOJIOTHM, (DYHKIIMOHATBHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHMS )KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBAaTh COJAEPKAHHE OMOJOTMYECKHX TEPMUHOB M MOHSITHI:
KU3Hb, KJETKa, OpraHu3M, MeTaboyin3M (OOMEH BEIIeCTB M IpEeBpalleHUE
DHEPruu), TOMeocTa3 (CaMOperyssius), YpPOBHEBas OpraHU3AIMS >KHUBBIX
CUCTEM, CaMOBOCIIPOU3BENEHUE (penponykuus), HACJIEICTBEHHOCTb,
M3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OUOJIOTHUYECKHE TeOopuu (KJIETOYHas, XpOMOCOMHas,
MYTallMOHHAsI, LIEHTpaJibHAasl JOrmMa MOJEKyJsspHOW Ouosnorum), 3axonsl (I
Mennens, T. Moprana, H. V. BaBunoBa) u ydenus (0 1ieHTpax MHOroo0pasusi u
MPOUCXOXKICHUS KyJIbTYpHBIX pacTenuil H. V. BaBunosa), onpenensats rpaHUIIbI
UX IPUMEHHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJIaJIeTh METOIaMU HAyYHOT'O MO3HAHUS B OMOJIOTUU: HAOII0IeHIE
Y OIIMCAHUE XKUBBIX CUCTEM, IIPOLIECCOB U SBJICHUM, OpraHU3alusl U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJIBJKEHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYyEMbIMU BEIMYMHAMH, OOBSICHEHUE IMOIYYEHHBIX
PEe3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX IOHITUH, TEOPUNA U 3AKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU ITOJYYE€HHBIX PE3YJIbTATOB;

YMEHHE BBIJIEIATh CYLIECTBEHHbBIEC IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
poleccoB: 0OMEHA BELIECTB U MPEBPAILCHHS SHEPTUU B KJIETKE, (DOTOCUHTE3A,
IJIACTUYECKOr0 M HHEPreTUYECKOro oOMEHa, XEeMOCHHTE3a, MUTO03a, MEHo3a,
OIUIOJOTBOPEHUS, PA3MHOXKECHUSA, WHIUBUAYAIBHOIO pPAa3BUTUSA OPraHU3Ma
(oHTOTEHE3);

YMEHHUE MPUMEHSATH MOTYUYEHHbIE 3HAHUA 11 00BICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JUJIS IPUHATHUS NTPAKTUUECKUX PELICHNN B ITIOBCETHEBHOMN
KU3HU C LEIbl0 obOecriedeHus: Oe30MacHOCTH CBOETO 370POBbSl U 3JI0POBbS
OKPYXKAaIOIIUX JIIOJIeH, COOJIO/IeHHss HOPM TPAaMOTHOTO TIIOBEJEHUS B
OKpY’Karoleld MpUpoOAHON cpejie, MOHMMaHue HEOOXOAMMOCTH HUCIIOIb30BaAHUS
JOCTH)KEHU COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTHMU ISl PALMOHAIBHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHME pellaTh DJIEMEHTapHblE TIE€HETHUYECKHE 3a7a4d Ha MOHO- H
IUTUOPUAHOE CKpEIMBAHME, CLEIJIEHHOE HAclleJOBAaHUE, COCTABISTH CXEMBbI



MOHOTHOPUTHOTO CKPELIMBAHUS JIJIsl IPEACKA3aHMs HACJIEIOBAHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBITOHATH Ja0OpaTOPHBIE W MPaKTHUECKHEe PabOThI, COOMIOIATh
mpaBuia npu padbore ¢ yueOHBIM 1 Ta00paTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTHUYECKH OIICHHBaTh M HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOIOTHMYECKOTO COJEp)KaHUs, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pa3TUYHBIX MCTOYHUKOB (CpeACTBA MAacCOBOM HWHGOpMAIHMK, HAyIHO-
MOMYJIIPHBIE MAaTEPUAIIbl), STUIECKHE ACIIEKThl COBPEMEHHBIX HUCCIEIOBAaHUHN B
OMOJIOTUH, MEIUITMHE, OMOTEXHOJIOTHH;

yMEHHUE CO037aBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOIICHMS,
0000111251 OMOJIOrMYECKY0 HH(POPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTo mpeamera «buonorus» ¢ 11
KJlacce JNOMKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYYHOTO
3HaHHWS €CTECTBCHHBIX HAyK, B (DOPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpPA W HAYyIHOTO MHUPOBO33PEHUS, O BKJIAJC POCCUUCKHX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OuoOTHH, (DYHKIIMOHATBEHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBATh COJEPKaHME OMOJOTHYECKHX TEPMHUHOB M TTOHSATHI:
BU/I, TOMYJIALIMS, TeHO(OH/T, SBOJIIOIMS, IBUXKYIIHUE CUIIBI ((haKTOPbI) SBOJIIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHMUE, SKOJIOTHIECKHE (PaKTOPHI,
HKOCUCTEMA, TPOAYIEHThl, KOHCYMEHTBI, PEAYLEeHThl, IIENU MUTaAHUS,
AKOJIOTHYEcKas mupamMuaa, OuoreoleHos, ouocdepa;

yMEHHE H3JaraTh OWOJOTHYecKHe Teopuu (PBOMIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsl SBOJIONNH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasiieBoro cxonactea K. M. bapa, uepenoBanus TJ1aBHBIX HANpaBICHUN U
nyteit sBomonnn A. H. CeBepiioa, yuenust o 6uocdepe B. 1. Bepnazackoro),
OTMPENENATh TPAHUIIBI X TPUMEHUMOCTH K )KUBBIM CHUCTEMAaM;

yMEHHUE BIAJCTh METOJIaMU HAYYHOTO ITO3HAHKS B OMOJIOTHN: HAOIIOCHUE
Y OTIFICAHME JKUBBIX CUCTEM, TIPOIIECCOB U SIBJICHUI, OpTraHU3aINsI U MIPOBEJCHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa, BBIJIBIDKCHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIYy HCCIEAYEeMbIMU BEIMYMHAMU, OOBSICHEHUE MOJYYEHHBIX
pE3ybTATOB, UCITOJIB30BAHHBIX HAYYHBIX MMOHSATHN, TECOPUH M 3aKOHOB, YMEHHUE
JIeNIaTh BHIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHUE BBIJCISITh CYIIECTBCHHBIC MPU3HAKKA CTPOCHHSI OMOJOTHYECKHUX
OOBEKTOB: BHJIOB, MOMYJSLUNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreoleHO30B M JIKOCUCTEM, OCOOEHHOCTH TIPOLIECCOB: HACIEICTBEHHOMN



M3MEHYMBOCTHU, ECTECTBEHHOI'0 0TOOpa, BU000pa30BaHus, IPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS IKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBbI, MEepeHoca
BEIIECTB M IOTOKA DHEPIMM B JKOCUCTEMAX, AHTPOIIOTCHHBIX W3MEHEHUU B
HKOCHCTEMAax CBOEW MECTHOCTH, KPYIOBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
ITUKJIOB B Onocdepe;

YMEHUE MPUMEHSTH MOTYyUYEHHbIE 3HAHUA ISl 00BICHEHUS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JIJIS1 IPUHATHUS NTPAKTUYECKUX PELICHNN B ITIOBCETHEBHON
KU3HU C LEJbI0 obOecriedeHus] OEe30MacHOCTH CBOETO 370POBbS U 3/I0POBbS
OKpY)XaloIUX JIIoJAeH, COOMIOACHUS HOPM TIpPaMOTHOTO TOBEAEHUS B
OKpY>Karolllel MPUPOJHON Cpelie, MOHUMaHUE HEOOXOAMMOCTH UCIOIb30BaHUS
JNOCTVKECHUHN COBPEMEHHOU ounonoruu TS paLOHAIILHOT'O
IIPUPOIOIIOIB30BAHUS;

yMEHHE pelaTh 2JIeMEeHTapHbIe OMOJOTHYECKHE 3a]Ja4l, COCTABIIATH CXEMBI
HepeHoca BEIECTB U SHEPTUU B HKOCHCTEMaX (LIeNH MTUTaHUS);

YMEHHE BBINOJIHATH JJAOOpPATOPHBIE U MpaKTU4YECKHE paboThl, COONIOAATH
MpaBuiia Mpu padoTe ¢ yueOHBIM U J1a00OPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KpPUTHUYECKH OIICHHBATh W HWHTEPIPETUPOBATh HH(GOPMALIHIO
OMOJIOTMYECKOr0 COJEpKaHUs, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAaHUSA U3
pa3IMuYHbIX HMCTOYHMKOB (CpeicTBa MaccOoBOM HMH(pOpMalUH, Hay4HO-
MOMYJISIpHBIE ~ MaTepuaibl), pacCMaTpuBaTh TJIOOAIBHBIE JKOJIOTMYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
ITO3UIIUIO;

yYMEHHE CO3[aBaTh COOCTBEHHBIE IMUCBMEHHBIE U YCTHBIE COOOIIEHUS,
000011251 OMOIOrNYECKY 0 HH(POPMALIMIO U3 HECKOJIIBKUX UCTOYHUKOB, IPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HanMCHOBARME KoauuecTBO YacoB
DJIeKTpOHHbIe (LM(ppoBbIE)
n/ pa3aeyioB U TeM KonTtpoJabHbie [MpakTHyeckune
Bcero o0pa3oBaTejibHbIE PeCYpPChI
n NMporpamMmsl padoThbI padoTbI
bu6mmoreka [IOK
b 2 0.5
HOJIOTITT Kax fayka https://m.edsoo.ru/7f41¢292
JKuBbIle cucTemsbl U UX 1 bu6mmoreka [IOK
OopraHusanus https://m.edsoo.ru/7f41¢292
XUMHYECKUH COCTaB U 2 | bub6mmorexa [JOK
CTPOEHUE KIETKU https://m.edsoo.ru/7f41¢292
KusuenesareabHOCTh 6 bub6mmoreka [JOK
KJIETKH https://m.edsoo.ru/7f41¢292
PaszmHoxenue u
WHAWBUAYaTbLHOE 5 1 bubmorexa [OK
A y https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTE U
bu6mmoreka [IOK
N3MEHYNBOCTH 8 1.5
https://m.edsoo.ru/7f41¢292
OpraHu3MOB
Cenekiusi OpraHU3MOB. 3 bubmmnoreka [JOK
OCHOBEI OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
buo K
PesepBHOE Bpems 1 noamorexa O

https://m.edsoo.ru/7f41¢292



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

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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11 KIIACC

HauMeHOBAHME KoanuecTBo 4acoB
Ne DJIeKTpPOHHbIe (LM(ppOBbIE)
pa3aesioB U TeM Kountpoabnbie [MpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NMPorpamMmbl padoTbI padoThbI
| OBOIOIIMOHHAS 9 | bubmuorexa [JOK
ounosorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHHE U
2 a3BUTHE KU3HU 9 0.5 bubnnorexa LIOK
p ) https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmsl 1
3 OKDVIKAOLIAS 5 1 bubmuorexa [JOK
Py m https://m.edsoo.ru/7f41cc74
cpena
CooOmecTBa 1
4 JKOJIOTHUECKHE 9 bubnmorexa LIOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bubnmoreka [IOK
> Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 2.5
ITPOTPAMME



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




ITOYPOYHOE INIAHUPOBAHUME

10 KIIACC
n Tema ypoka KonTpoabubie IIpakTu4yeckue Aara uHpposLie
/ Bcero U3ydeHus oOpa3oBaTte/ibHbIE
padoThI padoThI
n pecypcbl
bu6mmorekxa [IOK
B https://m.edsoo.ru/863e612
1 HOJIOTHS B CUCTEME | 5
HayK https://m.edsoo.ru/863e632
a
MeToanl NO3HAHUA
>KUBOU TIPUPO/IBI.
[TpakTuueckas pabota Ne
bu6mmoreka [IOK
1 «Mcrnonp3oBanue
2 PASITHYHEIX METOZIOB TIpH 1 0.5 https://m.edsoo.ru/863e612
2
M3yYCHUH B
OHMOJIOTHYECKUX
00BEKTOBY
bubmunorexa LIOK
buonornyeckne cuCTEMEI,
3 e — 1 https://m.eds00.1u/863e656
po1x Y 4
XUMHUYECKUN COCTaB bu6mmoreka [IOK
4 KieTku. Boma n 1 https://m.eds00.1u/863e674

MHHCPAJIBbHBIC COJIN

€



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

beaxu. CoctaB u

bubmuoreka [JOK

5 https://m.edso0o.ru/863e6b7
cTpoeHue OeIKoB 5
DepMeHTBl —
OMoJOruYecKue
KaTaJan3aTopblI.
JlaboparopHnas pabota Ne bu6nuoreka [IOK
6 1 «3yuenue 0.5 https://m.edsoo0.ru/863e6b7
KaTaJUTHYECKOMN 2
AKTUBHOCTH ()EPMEHTOB
(Ha mpuMepe amMuIIa3bl
WJIM KaTamas3bl)»
bubmuoreka [JOK
7 Yraesoapl. JInnuasl https://m.edso0.ru/863e687
0
HyxienHoBbie KHCIOTHI. bubmoreia HOK
8 https://m.edsoo.ru/863e6d5
ATO
c
Ucropus n metoas! bu6nuorexa [IOK
9 U3Yy4YEeHUs KIIETKHU. https://m.edsoo.ru/863e6e8
Kunerounas teopus 8
10 Knetka kak nenoctHas

JKHBas CUCTEMaA



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

Crpoenue
AYKapUOTHYECKOM
kietku. JlaboparopHas
pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK

bubmunorexa LIOK
https://m.edsoo.ru/863¢e610

11 I 0.5
PacTCHIH, )KHBOTHUHX’ https://m.eds00.ru/863¢716
rpubOB U OaKTepuii mox .
MHUKPOCKOIIOM Ha -
TOTOBBIX
MHUKpOIIpenaparax u ux
OIHCAHUE»
OOMeH BELIECTB WA bubmmorexa LIOK
12 https://m.edso0.ru/863e766
MeTa00IN3M .
bubmuoreka [JOK
doTtocuHTE3.
13 https://m.edsoo.ru/863e7¢9
XEeMOCHHTE3 8
bu6mmorexa [JOK
14 DHepreTuyeckuii o0OMeH https://m.edsoo.ru/863¢e7aa

€



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

JKu3HEeHHBIN UK
KJIETKH. JleeHue KIeTKH.
Murto3. JlabopaTopHas
paborta Ne 3

bubmunoreka LIOK

15 «Habmoieare MuTO3a B 0.5 https://m.edsoo.ru/863e7dc
KJIETKaX KOHYHKA 4
KOpeIlIKa JyKa Ha
TOTOBBIX
MUKpOIpenaparax»
buocunTes Oenka. bubmuoreka [JOK
16 Peakuusa matpuyHoro https://m.edso0.ru/863e796
CHHTE3a e
bu6mmoreka [JOK
Tpancasauus —
17 https://m.eds00.ru/863e796
OuocuHTEe3 Oenka .
Hexnerounsie ¢popmbl bubmorexa [TOK
18 https://m.edso0.ru/863e754
YKU3HU — BUPYCHI 0
bu6mmoreka [JOK
https://m.edsoo.1ru/863e81b
19 DopMBbI pa3MHOKEHUS 6
OPTaHH3MOB https://m.edsoo.ru/863e831
e
20 Meiios bubmoreka [{OK

https://m.edsoo.ru/863e7f4a



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

OO6pa3oBaHue U Pa3BUTHE
MIOJIOBBIX KJIETOK.

Omog0TBOpEHNE.
JlaboparopHas pabota Ne bubmorexa HOK
21 0.5 https://m.edsoo.ru/863e81b
4 «M3yuenue cTpoeHus P
MOJIOBBIX KJIETOK Ha
TFOTOBBIX
MUKpOIIpEnapaTax»
bu6mmoreka [IOK
22 Mupusrnyansroe https://m.edsoo.ru/863e843
pa3BUTHE OPTAHU3MOB 6
I'eneTnka — Hayka o bu6nuoreka [JOK
23 HACJIEJCTBEHHOCTH U https://m.eds00.ru/863e86f
U3MEHYUBOCTH 2
3aKOHOMEPHOCTH
HACJIEJJOBaAHUS bu6mmoreka [IOK
24 MIPU3HAKOB. https://m.edsoo.ru/863e887
MoHorubpuaHoe 8
CKpEIIMBAHKE
UTHOPUTHOE
premiBaHHe. 3akoH bubmmorexa LIOK
25 https://m.edsoo.ru/863e89a

HC3aBUCHUMOI'O
HaCJICOJOBaHUS IIPU3HAKOB

4



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

26

CuennenHoe
HacJIe/IOBaHHE
MIPU3HAKOB.
JlaGopaTtopHnast pabota No
5 «3yuenue
pe3yNbTaToB
MOHOTHOPHUIHOTO U
JTUTUOPUIHOTO
CKpEIIUBAHHUS Y
Jpo30(UITHl HAa TOTOBBIX
MHUKpOIIpEnapaTax»

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/863e8c6
0

27

I'eneTnka momna.
Hacnenosanue
MIPU3HAKOB, CIICTVICHHBIX
C OJIOM

bu6mmoreka [IOK

https://m.edsoo.ru/863e8c6d
0

28

M3MeHUMBOCTb.
Henacnencreennas
U3MEHYHUBOCTD.
JlaGopaTtopHnast pabota No
6. N3yueHue
MOAU(PUKAITMOHHON
U3MEHYUBOCTH,
MOCTPOEHUE
BApUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBON»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe



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

Hacnencrsennasa

M3MEHUYHUBOCTD.
29 JlaboparopHas pabota Ne 0.5 bubnuotexa [JOK
7. «AHanu3 MyTanui y ' https://m.edsoo.ru/863e8efe
Ipo30(UIIBl HA TOTOBBIX
MUKpOIIpenapaTax»
bu6mmoreka [JOK
30 I'eneTuka yenoBeka https://m.edsoo.ru/863e8d7
8
Pe3epBHBIii ypoK.
O06o01eHue 1Mo Teme
31 «HacneacTBeHHOCTD U
U3MEHUYHUBOCTh
OpPTaHH3MOBY
bu6mmoreka [JOK
Cenexuus Kak HayKa u
32 https://m.eds00.ru/863e921
mporiecc
4
MeToabl U TOCTHKEHHUS bubmunoreka LIOK
33 CEJNIEKIIMU PACTCHUI 1 https://m.edsoo.ru/863e921
’KHUBOTHBIX 4
bubmuoreka [IOK
buotexHomorus kak
34 https://m.edso0o.ru/863e933

0Tpacyib HIpOU3BOJACTBA

6



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

Ne KoimyecTBo yacos D1eKTPOHHbIE
n Tema Ypoka KOHTpOJILHLIe HpaKanecmle HAata III/I(l)pOBble
/ Bcero paGoTHI paGoThi U3y4eHust o0pa3oBaTe/ibHbIE
n pecypcsl
. bubnuorexa [JOK
OBOIIOLUS U METOMBI €€
1 https://m.edsoo.ru/863ea20
W3YYCHUS .
Ucropus pa3zsutus bubnuorexa LIOK
npeJicTaBIeHUH 00 1 https://m.edso0.ru/863¢957
IBOJTIOIIH 0
bub6mmorexa [JOK
MuUKpo3BOTIOLINS 1 https://m.edsoo.ru/863e9cl
e
[Tomysiius xax
JJIeMeHTapHas eIMHuIA
BUJIA U DBOJIOIUH. bub6mmorexa [JOK
JlaGopaTopHnast pabota No 1 0.5 https://m.edso0.ru/863e¢99¢
1 «CpaBHEHUE BUIOB 1O 6
MOpP(OJIOTHUECKOMY
KPUTEPHUIO»

JBHKy1re CUIbI
(3memMeHTapHbIE
(haKTOPbI) IBOTIOIIHH

bu6mmoreka [IOK

https://m.edsoo.ru/863e9da
4



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

EctectBenHslit oTOOp U

bubmuoreka [JOK

6 https://m.edsoo.ru/863e9ed
ero Gpopmbl 0
PesynbTathl 3BOIIONNY:
IpUCIOCOOICHHOCTh
OpPTaHU3MOB H
BUJI000pa3oBaHue.
. JlaGopaTtopnast pabota No 0.5 bubnmoreka [JOK
2 «Omnucanve ' https://m.eds00.ru/863e9fde
MIPUCTIOCOOICHHOCTH
opraHu3ma u €€
OTHOCUTEIILHOTO
XapakTepay
bu6mmoreka [IOK
Hanpasnenus u nmytu
8 https://m.edso0.ru/863e9¢1
MaKpO3BOIIOIIUU .
9 HeobpaTumoctsb
IBOJTIOIIAH
10 HcTopus xu3Hu Ha 3emiie
U METOJIbI € U3yUeHus
I'umoressl bubmmnoreka LIOK
11 MIPOUCXOKICHUS KU3HU https://m.edsoo.ru/863eaSa
Ha 3emiie 6
PazBuTne xu3nu Ha bubmuoreka [JOK
12 3emuie 1Mo 3pam u https://m.edsoo.ru/863ea6bb

neproIam

c



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be

OCHOBHBIE dTaNbI
SBOJIIOIUU

PACTUTEILHOTO H
YKUBOTHOT'O MHUPA.

bubmunorexa LIOK

13 [TpakTrueckas padota Ne 0.5 https://m.edsoo.ru/863ea8b
1 «3yuenue c
MCKOMaeMbIX OCTaTKOB
pacTeHuii U )KUBOTHBIX B
KOJUTCKITHSIX)

bu6mmoreka [IOK

CoBpeMeHHas cuctema

14 https://m.edsoo.ru/863ea48
OpPTaHHYECKOTO MHUpa .

bubmuoreka [JOK

DBOJIIOLMS YETIOBEKA

15 https://m.edsoo.ru/863eac2
(aHTpOIIOTEHE3) .
JIBrKy1Me cUisl bu6nuorexa LIOK

16 (paxropsr) https://m.edsoo.ru/863cad4
aHTPOIOTeHe3a 4

17 OCHOBHbIE CTaIUH
HBOJIIOIMH YeJIOBEKa
YenoBeueckue pacel v bubnmorexa [JOK

18 IIPUPOJHBIC a1ANTALlUN https://m.edsoo.ru/863eaca

YCJIO0BCKAa

2



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

Pe3epBHbIit ypoK.
0O00011eHME 110 TEME

19 «BO3HUKHOBEHHE U
pa3BUTHE )KU3HU Ha
3emue»
20 DKOJIOTHUs KaK HayKa
21 Cpenpl obuTaHus u bubnanoreka LIOK
9KOJIOTHYECKUE (PaKTOPbI https://m.edsoo.ru/863eafec
AOuoTtndeckue (HaKTopsl.
JlaGopaTtopHnast pabota No
3. «Mopdonornueckue
0COOEHHOCTH pacTeHUi
H3 PASHEIX MECT bubnuoreka [IOK
22 0.5 https://m.edso0.ru/863eb10
oOUTaHUD.
JlaboparopHas pabota Ne €
4. «BnusHue cBera Ha
pOCT U pa3BUTHE
YEPEHKOB KOJIeycay
bubmuoreka [JOK
23 buoTtnueckue dakropsl https://m.edsoo.ru/863eb34

8



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

DKOJIOTHYECKUE

XapaKTEPUCTUKH
TOTTYJISIITUH.
24 [TpakTuyeckas pabora Ne 0.5
2 «lloacuéT mnoTHOCTH
MOMYJISIUANA pa3HbIX
BHUJIOB PACTEHUI»
bubmunorexa LIOK
Coo01ecTBa OPraHu3MOB
25 https://m.edso0.ru/863eb46
— OHoLIEeHO03 .
bubmunorexa LIOK
JKOJIOTHYECKHE CUCTEMEI
26 https://m.edso0.ru/863eb46
(3KOCHCTEMBI) .
OcHOBHBIE ITOKa3aTeIN
9KOCUCTEMBI.
27 DKOJIOTHYECKHE bubmmorexa [IOK
o https://m.edsoo.ru/863eb5fa
nupamuipl. CBolicTBa
skocucteM. Cykueccus
28 [IpuponHbie s3xO0CHCTEMBI
29 AHTpPOIIOT€HHBIE
3KOCHUCTEMBI
buocdepa — rnobanpHas bubmorexa LIOK
30 https://m.edsoo.ru/863ebb5

IKOCHCTEMA 3eMITH

€



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

3aKOHOMEPHOCTH
31 CyIIECTBOBaHUS

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

ouochepsr 6
39 YenoBe4yecTBO B 1
ounochepe 3emn
C bu6mmoreka [JOK
OCYIIIECTBOBAaHUE
33 1 https://m.edsoo.ru/863ebal

IIPUPOJIbI U YEJIOBEUYECTBA

S

Pe3epBHBIit ypoOK.
O060011IEHNE TEMBI

34 «Coo01ectsa u 1
JKOJIOTHYECKUE
CUCTEMBD
OBLIEE KOJIMYECTB
1 CTBO 34 2.5

YACOB I10 ITPOTPAMME



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KUIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
00pa30BaTeJILHON NPOrPaMMBbI CpeiHero o01ero odpa3oBanus

ChopMupoBaHHOCTh 3HAHUH O MECT€ W POJIM OWOJOTHH B CHUCTEME HAyIHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHMH COBPEMEHHON €CTECTBEHHO-
HAYYHOH KapTHUHBI MHpa U HAYYHOTO MHUPOBO33PCHHS; O BKIIAJEC POCCHICKHX H
3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHM, (PYHKIIMOHATHHOU

TpaMOTHOCTH YCJIOBCKA AJId PCHICHUA )KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh CoJiepKaHue OMOJIOTHYECKUX TEPMHUHOB U TOHSTHI: KU3HbD,
KJIETKa, OpraHu3M; MeTa0onu3M (OOMEH BEIIeCTB W TMPEBpalICHHE YHEPTHUH),
roMeocTta3z (camMoOperyisiius), ypOBHEBas OpraHu3alus JKUBBIX  CHCTEM,
CcaMOBOCIIpOU3BeIeHNE (PEMPOIYKIINsI), HACIEICTBEHHOCTh, H3MEHUYUBOCTh, POCT

U Pa3BUTHE

YMeHue w3naraTh OWOJNOTHYECKHE Teopud  (KJIETOYHAs, XPOMOCOMHAs,
myTtanuoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.1. BaBunosa) u yuenus (o
HEHTpax MHOTrooOpa3usi M MPOUCXOXKACHUA KyIbTypHbIX pactenuit H.U.

BaswiioBa), onpenensTs rpaHulbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BJIaACTb METOAAMH HAYYHOI'O IIO3HAHUS B ouoaoruu (Ha6J’IIO,I[€HI/Ie u
OIMMCAHUEC KHUBBIX CHCTCM, IPOLCCCOB U SIB.]'IGHI/If/'I; opraHu3anus U IPOBCACHUC
OHOJIOTHYECKOr0 9KCIICPUMCHTA, BBIIBHKCHHUEC THUITIOTEC3bI, BBISIBJICHHUC
3aBUCUMOCTH MCKAY HUCCICAYCMbIMU BCIIMYMHAMU, 00BSICHEHHE MOJTYYCHHBIX
PE3YJIbTATOB, HMCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOABI HA OCHOBAHUU IMOJTYYCHHBIX pGSYJ'IBTaTOB)

YMeHHe BBIIEIATh CYIIECTBEHHbIE NPHU3HAKM BHUPYCOB, KIETOK IMPOKAPUOT H
JYKApHOT, OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB; OCOOCHHOCTH
IpOIIECCOB OOMEHA BEIECTB M IMPEBpAIIEHUs SHEPTUU B KIETKE, (OTOCHHTE3a,
IUTACTHYECKOTO ¥ HSHEPreTH4eckoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, Melo3a,
OIUIOJOTBOPEHHUS, PAa3MHOXKECHUS, HWHIWBHUIYAJIbHOIO Pa3BUTHS OpraHU3Ma

(oHTOrEHE3)




YMeHue NpUMEHSATh TNOJTy4YEeHHBIE 3HaHUS A OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBICHUH, JUIA MPUHATHS MPAKTUUYECKUX PEIICHHH B MMOBCEIHEBHON
KU3HU B 1LeNAX oOecriedyeHusi OE30MacHOCTH CBOEro 370pOBbS M 3/10pPOBbA
OKPYXAIOIINX JIF0/el, COOII0AEHHSI HOPM I'PAMOTHOTO TIOBEICHHS B OKPY>KaroIei
OPUPOAHOIN cpene; MOHUMaHHWE HEOOXOTUMOCTH HCIOJIb30BaHUS JOCTHXKEHHM
COBPEMEHHOW  Owomormu ¥ OHOTEXHOJIOTHH  JIS  palMOHAIBHOTO

PUPOIOTIOIB30BAHUS

YMmenue pemaTth 3JICMCHTAPHBIC I'CHCTUYCCKUC 3a/la4Y HaA MOHO- U HI/IFI/IGPI/II[HOG
CKpCIIMBAaHUC, CHCIIJIICHHOC HACJIICAOBAHUC, COCTABJIATH CXCMbl MOHOI" I/I6pI/I,Z[HOFO

CKpCIIUMBAHUA OJIA MMPCACKA3aHUs HACICAOBAHUA IIPU3HAKOB Y OPTaHU3MOB

YMeHue BBIOJIHATH J1a00paTOPHBIE U MPAKTUYECKUE pabOoThI, COOII0AATH MTpaBuIia

pHu paboTe ¢ y4eOHBIM U Ta0OpPaTOPHBIM 000PYIOBaHUEM

YMeHne  KpUTHYECKH OLEHUBaTh W HMHTEPIPETUPOBATH  HMH(OPMAIIHIO
OMOJIOTMYECKOTO  COJIEP)KaHMs, BKIIOYAIOIIYIO TIICEBIOHAYYHbIC 3HAaHUS U3
pa3nuuHbiX KMcTouHUKOB (CMMU, HayudHO-IONyJsipHBIE MaTepUaibl); ITHUYECKHE

ACIICKTbI COBPEMECHHBIX I/ICCHe}IOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCIHUIINHE, OMOTEXHOJIOTHH

10

YMeHne co3aBath COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001mas
OMOJOTHMYecKyt0o HHQOpPMAIIMI0 W3 HECKOJIbKMX HCTOYHUKOB, TPaMOTHO

HCITOJIB30BAaTh MOHATUHHBIN alrapar OHoJI0run

11 KUIACC

Kox npoBepsiemoro
pe3yJibTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMBbI CpelHero o01ero odpa3oBanus

ChopMHUpOBaHHOCTH 3HAHWUH O MECT€ W POJIM OWOJOTHH B CHUCTEME HAy9IHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHUH COBPEMEHHON €CTECTBEHHO-
HAYYHOH KapTHUHBI MHpa U HAYYHOTO MHUPOBO33PCHHS; O BKJIAJC POCCHHCKHX H
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOIOTHH; (HYHKIIMOHATIBHON

TpaMOTHOCTH YCJIOBCKA AJId PCHICHUA )KU3HCHHBIX 3a1a4




YMeHue packpbIBaTh COAEp)KaHHE OMOJIOTMYECKUX TEPMHUHOB U TMOHSTHUN: BHJ,
MOMYJISIIKSL, TeHO(OHM, SBOJIOLMS, NBIXKYIIHWE CHIBI ((aKTOPHI) HSBOJIIOLMH,
PUCTIOCOOTIEHHOCTh OPraHU3MOB, BUI000pa30BaHuE, HKOJIOTHMYECKUE (PAKTOPHI,
IKOCUCTEMA, TMPOAYLEHTBbI, KOHCYMEHTBI, PpEIyLEHTbl, LENUu MHUTAHUA,

9KOJIOTHYECKask MUpamMuia, OMoreoeHos3, ouochepa

YMeHnue uznaratb Ouonoruueckue Teopur (dBoironoHHas teopust Y. [lapBuna,
CHHTETHYECKAsh TEOPUs IBOJIOINHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIICBOTO
cxoactBa K.M. bapa, dyepenoBanusi riaBHbIX HANpaBICHUW M MyTEH 3BOJIIOLUU
A.H. CesepuoBa, yueHus o 6uocdepe B.U. Bepranckoro), onpenensts TpaHUIbI

X IPUMEHUMOCTH K KUBbIM CUCTEMaM

YMeHne BlaeTh METOJaMH HAay4dHOTO TO3HaHUS B Owojoruu (HaOIIOACHHE U
OMMCAHUE YXUBBIX CHUCTEM, IMPOILIECCOB U SBJICHHI; OpraHU3alUs U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIABMKCHHE  THUIIOTE3bI,  BBISABICHUE
3aBUCHMOCTH MEXy HCCIICIyEeMbIMU BEIMYWHAMHU, OOBSICHEHUE ITOTYYEHHBIX
pe3yabTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHSATHN, TEOPUM M 3aKOHOB;, YMEHHE

ACJIaTh BBIBOABI HA OCHOBAHUU IMOJTYYCHHBIX p€3y.HBTaTOB)

VYmMmenne BBIACIATH CYIICCTBCHHBIC ITIPU3HAKU CTPOCHUA OHMOIOrNYECKUX 00OBEKTOB:
BUJIOB, MOMYJISIMNA, TPOIYLIEHTOB, KOHCYMEHTOB, PEAYLICHTOB, OMOr€OIICHO30B U
9KOCHCTEM;  OCOOCHHOCTHM  TIPOILIECCOB  HACIEACTBEHHOW  HM3MCHUYMBOCTH,
€CTECTBEHHOT'O0 O0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJEHHOCTH OPraHU3MOB,
JNEHCTBHS YKOJIOTHUECKUX (DAKTOPOB HA OPTaHW3MBI, IIEPEHOCA BEIIECTB M MOTOKA
OHCPIrur B 3SKOCHCTCMAX, AHTPOIIOTICHHBIX U3MEHEHUH B DKOCHUCTEMaXx CBoOel

MECTHOCTH, KPYTOBOpPOTa BCHICCTB U OMOreOXUMHYECKUX IOUKJIIOB B 6H00(bepe

YMeHue TPUMEHSTHh TOJIY4YCHHBbIC 3HAHHUS I OOBSICHEHUS OUOJOTUYCCKUX
MIPOLIECCOB U SIBJICHUM, IJIsl MPUHATHS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HU B IeNAX oOecriedueHusi OE30MacHOCTH CBOETO 370POBbS M 310POBbA
OKPY’KaIOIIHX JTFOJIEH, COOTIOIEHUSI HOPM IPaMOTHOTO ITOBEJICHUS B OKPYKaIOIeH
IPHUPOJIHON cpefie; MOHUMAHUE HEOOXOJAMMOCTH WCIIONH30BAHUS JIOCTHIKCHUH

COBpeMeHHOf/'I OnoyIorun AJId paiuOHAJIBHOTO IMPUPOAOIIOJIE30BaHUA

YMmenune peuiaTb 3SJICEMCHTAPHLIC OMOJOrHYECKUE 3aJadyu, COCTaBJIsAITb CXCMbI

NepeHoca BeIeCTB U SHEPTUU B HIKOCUCTEMaX (LIeTH MTUTaHMS)




YMeHue BBITOTHATH 1a00paTOPHBIEC U MPaKTHYECKUE paboThl, COONII0IATh TPaBUIa

npu paboTe ¢ yueOHbIM U JJAOOPaTOPHBIM 000PYAOBaHUEM

YMeHue  KpUTHYECKM OLIEHUBaThb W HMHTEPIPETUPOBAaTh  HMH(OPMAIHIO
OMOJIOTHYECKOTO COJIep)KaHMs, BKJIIOYAIONIYI0 IICEBIOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX HCTOYHUKOB (CMU, HaYy4YHO-IIOIYJISIPHBIE MaTepHabl);
paccMaTpuBaTh  TNOOAJBHBIE  JKOJIOTHYECKHE MPOOJIEMBI  COBPEMEHHOCTH,

(I)OpMI/IpOBaTB 110 OTHOIICHUIO K HUM CO6CTBCHHYIO IIO3UIIHIO

10

YMeHue co3maBaTh COOCTBEHHBIE MMCHMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
OMOJIOTUYECKYI0 HWH(POPMALMIO W3  HECKOJIbKHX HMCTOYHHKOB, T'PaMOTHO

HCITOJIH30BATh MOHSATUHHBIN anmapar OuoJIOTHU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

1 buonorus xak Hayka

11 buonoruss — Hayka o xuBoi mpuposae. Ponp Ouonoruum B GopMupOBaHUU

COBPEMEHHOW HayYHOH KapTHHBI Mupa. CucTemMa OHMONOTHYECKUX HAyK

Meroabl TO3HAHUS >KUBOW TPHUPOABl (HAOMIOACHHUE, SKCIEPUMEHT, OMUCAHUE,

1.2 U3MepeHue, KilaccuuKaius, MOJCIUPOBAHUE, CTaTHCTUYecKas 00paboTka
JTAHHBIX )
2 JKuBble cUCTEMBI M X OpraHu3aLus

)1 XKusble cucreMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. CBoiicTBa

OuocucTeM U UX pa3HooOpasue

79 YPOBHI/I opraHnu3anun ouocucreMm: MOJICKYHSIpHO-FeHeTI/IquKHﬁ, KJ'ICTO‘-IHBIfI,

OpraHU3MEHHBIH, MOMYIAINOHHO-BUIOBOH, 3KOCUCTEMHBIN, O1OChepHbIi

3 XHWMHUYECKHM COCTaB U CTPOCHUC KIICTKHU

XUMHUYECKUA COCTaB KJIETKHM. XHMHUYECKHUE DJIEMEHTBI: MAaKpPO3JIEMEHTHI,
3.1 MHUKpO37eMeHThl. Boaa u MuHepanbHble BemectBa. @OYHKIMU BOJIBI U

MUHEpaJIbHBIX BEIIEeCTB B KieTKe. [loanepxanue ocMoTryeckoro 0aigaHca

benku. CoctaB u cTpoeHune O€IKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
HeszamennMeblie 1 3aMeHUMbIE aMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOHl MoyieKynbl (IlepBUYHAs, BTOPUYHAS, TPETHYHAs U
30 YeTBepTUYHAsI CTPYKTypa). XUMHYECKHe CBOWcCTBa OenkoB. buonorumueckue
. GbyHKIMH OETTKOB.

depmeHThl — Ouonoruueckue KatanuzaTopbl. CTpoeHne (epMeHTa: aKTUBHBIN
HeHTp, cyoOctpatHas crneuupuunoctb. Kodepmentsl. Buramunsl. Ornuyus

(bepMeHTOB OT HCOPTaHUYCCKUX KAaTaJIUu3aTOpPOB




3.3

VYraeBoasl: MOHOCaxapuabl (TI0K03a, pubo3a M NIE30KCHpH003a), AMCaXapHIbI
(caxapo3a, JaKTO3a) M TOJUCAxXapuabl (KpaxMai, TJIUKOTeH, LEJJII0I03a).
buonorunyeckne GyHKINHU YIIIEBOJIOB.

Jlununel:  TpuUraumepuasl,  crepounsl,  docomununel.  ['mapodunbHO-
runpodoOHbIe cBoiicTBa. buomornuyeckue QyHkmwm aunuaoB. CpaBHEHHE

YTJICBOJOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxnennossie kucnorsl: JJHK u PHK. Hykneornasl — MOHOMEDPBI HYKIEHHOBBIX
kuciaot. Crpoenue u ¢pynkuuu JJHK. Ctpoenune u pynxiuu PHK. AT®: crpoenue
1 QyHKIIH

3.5

Murtonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHUs KIETOK

3.6

Knerka kxak menoctHas >kuBas cucreMa. OOmipe NMpU3HAKU KIIETOK: 3aMKHYTas
HapykHass MeMOpana, moiekynsl JJHK kak renernueckuil ammapar, cucrema

cuHTe3a Oelika

3.7

Tunbel KIETOK: dyKapuoTHUECKass U MpokapuoTtudeckas. OCOOCHHOCTH CTPOSHUS
nmpokapuoTuyeckoil  kietku. Kinetounas crenka Oaktepuil.  CtpoeHue
SYKAPUOTHUYECKON KJIETKU. OCHOBHBIE OTJIMYMUS PACTUTENIBHOM, >KMBOTHOM U

IpUOHOMN KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAasi CTEHKA, TIJIMKOKAJIMKC, X
¢yukuuu. [Inazmarndeckas memOpaHa, e€ cBoiicta u pyHkiuu. Lluromnnasma u eé
oprasouipl. OgHOMEMOpaHHbIE OPraHOW/AbI KJETKH: 3HJOIIa3MaTh4ecKas CeTb
(BIIC), ammapar T'ombmxu, nau3zocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIICTKH:
MUTOXOHJIpUH, MiacTuibl. [IponcxoxaeHne MUTOXOHAPUM M muacTul. Bumisl
wiactua. HemeMmOpaHHbIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJIETOYHBIH IEHTD,

PECHUYKH, KTYTUKH. CDYHKI_II/II/I OpraHon0B KJICTKH. Bxirouenus

3.9

SAnpo — perynaropubiii neHTtp kietkd. CTpoeHue sapa: siaepHas o000JI0uKa,

KapuoIuia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

XPBHGI[GHTGJ’IBHOCTB KIJIICTKH

4.1

OOmeH BelecTB, WIM MeTaboau3M. AccuMWIALUA (TUIACTUYECKUIT OOMEH) u
JUCCUMMJIALIUS (PHEPreTUYecKuil OOMEH) — JIBE CTOPOHBI €IMHOT0 Ipoliecca
Metabonu3ma. Tunbsl oOMeHa BeliecTB: aBTOTPO(HBIM U rerepoTpodHsii. Poib

(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAICHUH SHEPTUH B KIIETKE




4.2

dotocunTte3. CBeToBas u TeMHOBas (as3bl orocuHTe3a. Peaknym gorocuHTE3A.
D¢ dextuBHOCTE PoTOCHHTE3a. 3HaueHHE (OTOCHHTE3a JJIS JKU3HU Ha 3emIe.
Bnusnue ycnoBuit cpeapl Ha (OTOCHMHTE3 UM CHOCOOBI TOBBIINICHHS €r0
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHUH.

XemocuHTe3. XEMOCHHTE3UpylolHe OakTepuu. 3HAYCHHWE XEMOCHHTEe3a JUIs

JKA3HU Ha 3emiie

4.3

DHepreTuvecknuii oOMEeH B KJETKe. PaciieruieHne BemecTB, BBIACICHUE U
aKKyMYJIUPOBAaHHE SHEPTUU B KJIIETKE. JTambl SHEpPreTuueckoro oomena. [ mukomnus.
bpoxenue u ero Buabl. KucinopomHoe OKHCIIEHHME, WIM KJIETOYHOE [bIXaHHE.

O} heKTHBHOCTH YPHEPTETUIECKOTO 0OMEHA

4.4

Peaknun matpuunoro cunresa. ['enernueckas napopmanus u JJHK. Peanmmzamnus
reHeTUYeCKO uHpopManuu B KiIETKe. ['eHeTHYecKuil KoJ M €ero CBOICTBa.
Tpanckpunuus — marpuunblii cuare3 PHK. Tpancnsmus — OumocunTe3 Oenka.

KoaupoBanue amuHokucaot. Posb pubocom B GuocuHTe3e O6enka

4.5

Hexnerounsie Qopmbl xku3HH — BHpYchl. Mcropusi oTkpbitus BupycoB (.M.
VBanoBckuii). OCOOEHHOCTH CTPOEHHS U KHU3HEIEATENBHOCTH BHPYCOB.
bakrepuodaru. bose3Hn pacTeHuil, J>KMBOTHBIX U 4YEJOBEKA, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oyaurens CIINa.

[Mpodunakrrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHUMA

Pa3smMHOXEeHME 1 HHIUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knetounslii UK, UK KU3HEHHBINA UK Ki1eTKu. MHTepdaza u muros. [Iponeccsl,
nporekaromue B uHTepdase. Perukanus — peakius marpuunoro cuaresa JJHK.
Ctpoenue xpomocoM. XpOMOCOMHBIA HAOOp — KapwOTHUIl. JIUIUTOMAHBIA |
TaIUIONIHBI  XpOMOCOMHBIC HaOOpbl. XpoMaTuabl. LlUTOIOTHYECKHE OCHOBBI
Pa3MHOKEHHUS U UHIUBUYaJIbHOTO PA3BUTHs OPTaHU3MOB.

Jenenne kietkn — muto3. Craauu muto3a. [Iporeccsl, npoucxoasdinue Ha pa3HbIX

CTagusIX MUTO3a. BHOJIOrndeckuii CMBICI MATO3a

52

@®opMbl pa3MHOXKEHHs OpPraHuU3MOB: Oecronoe M mojoBoe. Buasl Oecnosoro
pa3sMHOXEHHUs: JEJeHHE HaJBOe, IOYKOBAHHE OJHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIIOHUPOBaHUE

OpraHnu3MoOB, €ro 3HAYCHHUEC JIA CCIICKIIUU

53

[TonoBoe pa3MHOXKEHHE, €T0 OTIMYUS OT OECIOI0ro.
Meiio3. Cragun wmeiosa. [lpouecchl, npoucxoisiiye Ha CTaauax Meiosa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonoruueckuili cmbica u

3Ha4YeHHE Meho3a




54

I'ameTorenes3 — mpouecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y >KUBOTHBIX. [losoBbIe
XKeJe3bl: CEMEHHUKU U siMYHUKU. OOpa3oBaHME U pPa3BUTHE IOJIOBBIX KIETOK —
ramer (criepMaTo30u/, SIMIIEKIIeTKAa) — crepMaroreses u oorexnes. OcoOeHHOCTH

CTPOEHUS SMLEKIETOK U criepMaro3onnoB. Omnogorsopenue. Ilaprenorenes

5.5

WunuBuayanbHoe — pa3Butue  (OHTOT€HE3).  OMOpHOHAJIbHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPHOHAIBHOTO Pa3BUTHS Yy MO3BOHOYHBIX >KMBOTHBIX:
apoOieHue, racTpyisiuus, opraHorenes. IloctamOproHanbHOe pa3BuTHe. TuIIbI
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS: TIpsMOe, HempsMoe (JuuuHO4HOe). Biusnue
Cpedbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKACHHBIC
YPOICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUsS: CTPOECHHE CEMEHH,

CTaauu pa3BUTUSA

HacnaencTBeHHOCTb M U3MEHUMBOCTD OpraHnu3mMoB

6.1

IIpenmer u 3apaun reHetuku. Mcropus pa3sBuTus reHeTUKU. BKilax pOCCUMCKUX U
3apyOexHBIX  Y4€HBIX B  pa3BUTUE  TEHETUKH. MeTonbl  T€HETUKHU
(TuOpUAOTOTUUECKHH, [IUTOTCHETHYCCKUH, MOJICKYJIIPHO-TEHETUUECKHI ).
OcHOBHbIE TeHETHYECKHE MOHATHS. ['eHeTnueckas CUMBOJIMKA, UCIOJIb3yeMas B

CXeMax CKpELIMBAHUI

6.2

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPHU3HAKOB, ycTaHOBIEHHbIE [. Menaenem.
MonoruOpuaHOe CKpenBaHue. 3aKOH eIWHOOOpa3us THUOPUAOB TEPBOTO
nokosneHus. [IpaBuiio qoMuHUpOBaHUA. 3aKOH paclleIUieHus pu3HakoB. [ unoresa
YHCTOTHI rameT. [1oTHOe 1 HeToJIHOe JOMUHUPOBAHUE.

JurnOpugHoe cKpemuBaHue. 3aKOH HE3aBUCUMOTO HACIEAOBAHUS IPU3HAKOB.
[{uToreHeTNYEeCKHEe OCHOBBI AWTMOPUTHOTO CKpEUIMBAHUS. AHAIW3HUPYOIIEe
ckpemrBanue. Vcronp30BaHue aHATU3UPYIOIIECTO CKPEIIUBAHUS JIsl OTIPEICITICHHUS

TEHOTHIIA OCOOU

6.3

CuenieHHOoe HaciezoBaHue npu3HakoB. Pabota T. Moprana mo cuernjieHHOMY
HaclleJOBaHUIO TeHOoB. HapymieHue cuemieHHs TeHOB B pe3ysbTare
KPOCCHHIoBepa. XpoMOCOMHas TEOPHsI HACIEACTBEHHOCTH. | €eHeTHYEeCKUE KapThI.
l'enernka mnona. XpoOMOCOMHOE OINpeAeNeHHEe MoJia. AYTOCOMBI M TIOJIOBBIE
XxpomocoMmbl. ['oMoramerHele M reteporaMeTHele opraHusMbl. Hacnenosanue

IIPHU3HAKOB, CHOCIIJICHHLIX C IIOJIOM




6.4

M3MeHYHBOCTb. BI/IIH)I U3MCHYHMBOCTH: HCHACJICACTBCHHAsA H HACJICACTBCHHAA.
Ponsb CpCabl B HeHaCHeHCTBeHHOﬁ N3MCHYHMBOCTH. XapaKTepI/ICTI/IKa
MOHH(bHKaHHOHHOfI HU3MCHYHUBOCTH. BapI/IaHI/IOHH]':Jﬁ pAa 1 BapruallMOHHAsA KpuBas.
HopMa pC€aKkuuu IMpUu3HaKa. KonngecTBeHHBIE M KauyeCTBESHHEIC IMPU3HAKHU U HUX

HOpMa peakiuu. CBolicTBa MOIU(DUKAIIMOHHOW N3MEHUYUBOCTH

6.5

HacnencrBennas, wWiIM Te€HOTHIHNYECKAs, W3MEHYMBOCTE. KoMOMHATHBHAS
W3MEHYUBOCTh. Meiio3 © TONOBOW TPOIECC — OCHOBAa KOMOWHATHBHOU
M3MEHYMBOCTH. MyTalMoHHas n3MEeHYUBOCTh. Kitaccudukanust MmyTanmii: TeHHbIS
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpuIrHBI MyTaluii. MyTareHHbie (GakTOpBI.

3aKoH TOMOJIOTHYECKUX PsIIOB B HacliecTBeHHOM n3meHunBoctr H.M. BaBunosa

6.6

I'eneruka yenoseka. Kapuorumn yenoBeka. OCHOBHBIE METO/IbI T€HETUKH YEJIOBEKA!
TreHeaIOTHYeCKHH, OJIM3HEIIOBBIH, LIUTOreHETUYECKUI, OMOXUMUYECKUI,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpeMeHHOE onpeaeeHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCIE C MOMOIIBIO
[M11P-anamu3a. HacnencTtBeHnuble 3a00J€BaHMS YEJIOBEKAa: TIE€HHBbIE OOJIE3HH,
00JIe3HU C HACJIENCTBEHHOW MPEaPaCIONOKEHHOCTHIO, XPOMOCOMHEIE OOJIE3HHU.
CoMarnueckue U TeHepaTuBHBIC MyTaruu. [IpuHIUIIBI 370pOBOTO 00pa3a >KU3HU,
JTUATHOCTUKHU, TMPOPWIAKTAKH W JIEYCHUS TeHeTW4Yeckux Oone3nend. Menuko-
FEHETUYECKOE KOHCYJIbTUPOBaHWE. 3HAYCHUE MEIULMUHCKOM TEHETUKU B

nNpeaAOTBPAIICHNUU U JICHCHUU I'CHCTHYCCKUX 3a00JIeBaHU YeJIOBEKa

Cenexiust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenexuus Kak HayKa U IIpouecc. 3apok/IeHUE CEJIEKIUU U JOMECTUKALIUA. YUeHue
H.M. BaBunoBa 0 wLEHTpax MPOUCXOXKICHHUS M MHOT000pa3us KyJIbTypHBIX

paCTCHHﬁ. I_[eHTpBI MMPOUCXOKACHUA NOMAIITHUX )KUBOTHBIX. COpT, nopozaa, mirtaMm

7.2

CoBpeMeHHbIE METO/BI CeNeKIMU. MaccoBbli M HHIAUBUAYAIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUl M KUBOTHBIX. OIlLIEHKAa JKCTepbepa. bBIM3KOpOoACTBEHHOE
ckpeuuBaHue — MHOpUIMHr. Yucras nuHMA. CKpelMBaHUE YMUCTBIX JIMHUM.
I'ereposuc, wnu rubpuanas cuwia. HepoacTBeHHOe CKpelluBaHUE — ayTOPUJIMHT.
Otnanénnas rubpuanzanus u e€ ycnexu. MICKyCCTBEeHHBIH MyTareHe3 1 Mojy4yeHne

TTOJIUIIIION AOB. I[OCTI/I)KGHI/IH CCICKIIMH paCTeHI/Iﬁ, JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTexHoorus kak oTpaciib MPOU3BOACTBA. | '€HHAs MHKEHEepHsl. DTallbl CO3AaHus
pexomOunanTHOW JIHK u TpaHcreHHpIX opranm3moB. Kierounas wHxeHepwus.
Knerounele  KynabTypbl.  MHKpPOKJIOHaJbHOE  pPa3MHOXKEHHME  PACTEHMIA.
KiioHupoBaHue BBICOKONPOAYKTHUBHBIX CEIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okojoryueckue W otudeckue  mpobmembl. MO —  reHeruyecku




MOIH(DHUIIMPOBAHHBIE OPTAHU3MBI

11 KUIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 DBOJOMMOHHAS OMOJIOTHS

DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa  IBOJIONUK.  [lalieOHTONIOTHYECKHE:  TOCIEIOBATEIBHOCTD
MOSIBIICHUSI BUJIOB B IaJCOHTOJIOIMYECKON JIETOMHCH, NEPEeXOAHbIE (OPMBEI.
buoreorpaduueckne: cxoacTBO U paznuune dayH U (HJIop MaTEpUKOB U OCTPOBOB.
1.1 OMOpHOJIOTHYECKUE: CXOACTBAa M pa3iuyus SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHBIE,
PYIUMEHTapHbIE OpTaHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX METa0OJNMYeCKHX MyTeH Yy Bcex

OpraHu3MOB

OpomtonmonHas teopus Y. JlapsuHa. [lpeanocbuiki BOSHUKHOBEHUS 1apBUHU3MA.

I[BI/I)KYIJ_II/IC CHJIbI 3BOJIFOIIMHU BHUAOB I10 I[apBI/IHy (I/I36I:ITOIIH06 Pa3MHOKCHHUEC TIpU

1.2
OTPaHUYEHHOCTH PECYpCOB, HEOIpeleN€HHas WM3MEHYMBOCTb, OoppOa 3a
CYLIECTBOBaHME, €CTECTBEHHBIH 0TOOD)

13 Cunrernueckast Teopusi 3Bomouuu (CTD) U OCHOBHBIE €€ IOJIOKEHUS.

MuxkposBosmtorus. [lonmynsanus Kak eIMHUIA BUAA U IBOJIOLNN




1.4

JBuwxyue cuibl (GakTopbl) SBOMIONMM BHIOB B Hpupoje. MyTallMOHHBIH
nporecc M KOMOMHATHUBHAS HM3MEHUYMBOCTh. [loMyNslMOHHBIE BOJIHBI U Apeid
reHoB. M3onsuus u murpanus. EcrecTBeHHbIi 0TO0p — HampaBisitoluii paxkTop
9BOIIOIMH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT,  OpPraHuM3MOB Kak pe3yiapTaT dBomonuu. [Ipumepst
NpUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UANOAIANTALINH.

Bun u Bunoob6pazoBanue. Kpurepun Buna. OcHoBHBIE (OPMBI BU000pa30BaHUS:

reorpaduieckoe, KOJIOrHIecKoe

1.5

MakposBostonus. @opmMbl  3BOJIIOLIUH: duneTuveckas, JIUBEPreHTHAas,

KOHBEpIreHTHas, napasuienbHas. HeoOparuMocTs 3BOIOIMN

Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIE

2.1

JloHayuHble MpeNCTaBICHUA O 3apOXKACHUM JKU3HU. HayuHble rUnoress
BO3HMKHOBEHHUS JKM3HU Ha 3emsie: abuoreHe3 W NaHCHEpMus. XHUMHUYecKas
SBOJIOLHUA. OKCHEPUMEHTAIBHOE TMOJATBEPKACHUE XUMHUYECKOM 3BOJIOLMH.
HavaneHbie stanbel Ouosiormyeckoit 3posroruu. ['unoresa PHK-mupa. Ilepswie

KJICTKHM M UX 3BOJJIFOIIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT )KUBBIX OPIraHU3MOB

2.2

Pa3zButne xu3Hu Ha 3emie mo 3paMm W nepuoaam. Karapxei. Apxelckas u
nporepo3oiickas dpbl. [laneosolickas 3pa u €€ mepuoAbl: KEeMOPUNCKHIA,
OPJIOBUKCKHM, CWJIYPUMCKUM, JAEBOHCKUH, KaMEHHOYTOJIbHBIN, TEPMCKHUM.
Me3so30iickas 3pa u €€ Iepuoabl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickas apa u e€ nepuo/bl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOTCHOBBIM.
XapakTepucTUKa KiuMaTa M TeoJIOTMYeCKuX mpoueccoB. OCHOBHbBIE 3Talbl
SBOJIIOIIMM PACTUTEIBHOTO U JKUBOTHOrO Mupa. ApoMopdosbl y pacTteHuil u

KHUBOTHBIX. HOSIBJICHI/IC, PaCBET U BEIMUPAHHUC I'PYIIIT ) KUBBIX OPraHU3MOB

23

Cucrema OpraHM4YecKOro MHpa Kak OTpakeHue HBoiouud. OCHOBHbIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB
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OBonronus 4enoBeKa. AHTPONOJOrMs Kak Hayka. Pa3BuTue mnpeinctaBieHHN O
IIPOMCXOKACHUU uYesloBeka. Meronpl u3ydeHus aHTponoreHesa. CxoiacrtBa u
pa3nuuus 4eJloBeKa U )KMBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE UEIOBEKaA.

JBuxyuie cuibl (dakropsl) aHTponoreHe3a. HaciencrBeHHas U3MEHYMBOCTh U
ecTecTBEeHHbII 0TOODP. OOIEeCTBEHHBIH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUi TpyIa,

MBIIIJICHUE, PE€Yb

2.5

OcCHOBHBIE CTaJMM W BETBU HBOJIIOIMU YEJIOBEKA: aBCTpaJONUTekH, YemoBek
ymenbiid, YemoBek mpsMoxomsanui, YemoBek HeaHACPTAIbCKHH, YemoBek
pasymHbIA. Haxoaku MCKOMAeMbIX OCTAaHKOB, BpPEMsl CYIIECTBOBaHUs, 00JacTh

pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 )KHU3HU, OPYIHs

2.6

Yenoseyeckne pacbl. OCHOBHBIE OOJBIINE pachl: eBpONeoHIHas (eBpasuiickas),
HETPO-aBCTPaAJIOH THAS (’xBaTropHuaNbHas), MOHTOJIOHTHAS (azuarcko-
amepuKaHckasi). YepTsl mpucnocoOIEHHOCTH MPEeACTaBUTENEH YeIOBEUeCKUX pac

K yCJIOBUSIM cyuiecTBoBaHMs. EnquHcTBO yenoBeueckux pac. Kputnka pacuzma

OpranusMsbl 4 OKpy»Karouias cpeaa

3.1

DKOJIOTHSI KaK HaykKa. 3aJladyd W pa3feibl dKOJOTUU. MeToAbl AKOJIOTHYECKUX
WcCcleIoBaHui. DKoJoruueckoe MupoBo33peHue. Cpenbl 00UTaHUS OPraHU3MOB:

BOAHAas, HA3EMHO-BO3AylIIHAs, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

32

Okonoruueckue  ¢akroppl. Knaccudukanus — 3KoJorudyeckux — (akTOpOB:
abuoTtnyeckne, OMOTHMUYECKHME U aHTpONOreHHble. JleificTBUE HKOJOTHUECKUX

(hakTOpPOB HA OPTaHU3MBI

33

AbGuotnyeckue (akTopbl: CBET, TEMIEpaTypa, BIAXKHOCTh. DOTOMEPUOAN3M.
[Ipucnocobnenuss OpraHM3MOB K  JCHCTBHIO  aOMOTHYECKHUX  (PAKTOpPOB.

buonornueckue puTMsl

34

buotnueckue daxkTopsl. Buabsl OMOTHYECKHX B3aUMOACHCTBUIA: KOHKYPEHIIUS,
XHUIIHAYECTBO, MApa3uTU3M, MYTyajau3M, KOMMEHCAIH3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCalIM3M, HeWTpanu3Mm. 3HaueHHe  OHOTHYECKHX

BSaHMOﬂeﬁCTBHﬁ AJId CyIICCTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6HICCTB8.X




3.5

OKOJIOTHYECKHE XAPaKTCPUCTHUKHU IOITYJISALUHA. OCHOBHBIC TOKA3aTeIN MOMmyJIAOruu:
YUCJICHHOCTb, IUIOTHOCTb, POXIAACMOCTb, CMCECPTHOCTbL, HIPUPOCT, MHUIPALU.

JInHaMyKa YUCIIEHHOCTH NOIYJISILNN U €€ PeryJsius

COO6H.I€CTBa X 3KOJOTHYCCKHNE CUCTCMbI

4.1

CoobmiecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUJI0Basd,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Buapl-nomuHantel. CBs3u B

OHOIIEHO3€E

4.2

Okonornyeckue cucteMmbl (9kocuctemsl). [loHstTne 00 »sKocucTemMe H
ouoreoreHo3e. @OYHKIMOHAIbHBIE KOMIOHEHTHl 3KOCHCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBHI, peylieHTbl. KpyroBopoT BEHIECTB U MOTOK DHEPTUU B IKOCUCTEME.
Tpoduueckue (mumieBbie) ypoBHH SKocHcTeMBI. [InmieBbie nenu u cetn. OCHOBHBIE
MOKa3aTeIN 3KOCHCTEMBbI: Oumomacca, MPOAYKLUS. DKOJIOIMYECKHE MUPaMUJbIL:
MPOAYKIMH, YHUCIEHHOCTH, OuomMaccel. CBOWCTBa HSKOCHUCTEM: YCTOWYMBOCTb,

caMoperyJsinus, pa3BuTUC. CYKHCCCI/ISI

4.3

[Ipuponnble SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOMHOIO WM
LUIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOTr€HHbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. YpbOoskocucTeMBI.
buonornueckoe u X03siCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak ¢aktop ycToHumBOocTH 3KocucTeM. CoxpaHeHue

OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

44

VYuenue B.U. Bepnaackoro o 6nocdepe. ['panuiisl, coctaB u CTpyKTypa Ouochepsl.
XKusoe BemectBo u ero (ynkiuu. OcobeHHOCTH OHOChephl Kak TI00aIbHOM
9KocUCcTeMbl. JlMHamMuyeckoe paBHOBecHue W oOpaTHas CBsi3b B Ouocdepe.
KpyroBopoTsl BemiecTB W OHOT€OXMMHUYECKHE LHMKIBI 3JEMEHTOB (yriepoja,

azoTa). 30HaATBHOCTh Onocheprl. OCHOBHBIE OMOMBI CYIIIH

4.5

UYenoBeuecTBO B Ouocdepe 3emin. AHTPONOTEHHBIE W3MEHEHUs1 B Ouocdepe.
['moGanpHBIE SKOJTOTHYECKHUE TPOOITIEMBI.
OcHOBa palMOHAJIBHOTO  YOpPaBIEHUS MPUPOAHBIMH  pecypcaMHd U HX

UCroJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus. 10 knacc. [Taceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u np.;
ITon penaxuueit [laceunuka B.B. Axkunonepnoe o6miectBo «3narenbeTBo
«IIpocseuieHue»

 buonorus. 11 knacc. [Naceunuk B.B., Kamenckuit A.A., Py6mrioB A.M. u ap.;
ITon penaknueit [laceunuka B.B. Axumonepnoe o61mectBo «3narenbeTBo

«IIpocsemieHue»

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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