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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke TporpamMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY JIJIS
ompeeeHs] TOIX00B K (hOPMHPOBAHUIO COJACPKAHUS YIECOHOTO TMpeameTa
«buonorus» coctaBwiM: KoHuenTtyaiabHble mnosiokeHuss DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  1EJIel, CoJAep)KaHus, pe3yJabTaTOB OO0ydyeHUs U
TpeOOBaHMI K YPOBHIO IMMOJATOTOBKH BBIITYCKHUKOB, ITOJIOKEHUS 00 OOIIHX HETAX 1
MPUHINNAX, XaPAKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero obpazoBanus B Poccuiickoit denepaiyu, a Takke MONOKEHUS O CHEU(UKe
Oouonorud, e€ 3HAYEHHMM B TIO3HAHWU SKUBOM MPUPOALI U OOecreyeHuu
CYIIIECTBOBAaHMS uelloBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKECHUSIM,
orpe/ereHbl OCHOBHBIC (DYHKIIMM MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

B cBs3u ¢ nepexoaom ¢ koHueHTpuueckoro kypca YMK Ilaceunuka B.B. Ha
JUHEUHBI B TekymeM (TEpexXoJHOM) Y4YeOHOM TOJy, COIVIACHO IHUChMY
Munnpocsemeanss Poccun ot 03.03.2023 Ne 03-327 "O nanpaBieHun
uanpopmanuu"  (MeToaumdyeckue  pEKOMEHIAIIMM IO  BBEJICHHUIO

benepanbHBIX OCHOBHBIX 00I111€00pa30BaTeIbHBIX TPOTpaMm), B 20232024
y4eOHOM TroJly, coJepKaTeNbHas yacTh padboyeil mporpammsl 11 kinacca nonosnHeHa
paznenom «I'enernka. Cenekius. BUOTEXHOIOTUMY.

[Tporpamma no 6uosioruu Ja€T MpeAcTaBiIeHUE O Lelsix, 00 00IIel cTpaTeruu
oOyueHUs1, BOCIUTAHU U Pa3BUTHS 00YyJaIOIINUXCS CPEICTBAMHU YIeOHOTO IpeIMeTa
«buonorusy, onpeaenser 00s13aTeNbHOE PEIMETHOE COIEP)KaHNE, €r0 CTPYKTYPY,
pacmpesieieHue 1Mo pasfielnaM U TeMaM, PEKOMEHAYEMYIO MOCIIeA0BaTeIbHOCTh
U3y4eHusl y4eOHOTO MarepHasa ¢ y4éTOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBs3€M, JIOTWUKM 0O0pa30BaTENBHOIO TMpoOIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yyaroImuxcs.

B mporpamme mo OMOJOTHH Takke YYHUTHIBAIOTCS TPEOOBaHWS K TJIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHBIM ¥ TMPEAMETHBIM pe3yibTaTaM oOOydeHHs B
(bopMUPOBaHUN OCHOBHBIX BHUIOB y4eOHO-TIO3HABATEIHHON JEATETHHOCTH/YICOHBIX
JNeUCTBUM  O0ydYarnIuXCsi IO  OCBOCHHUIO  COJIEpXKaHUSI ~ OMOJIOTHYECKOIO
o0pa3oBaHUs.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BbId YPOBEHB) peai30BaH
MPUHIUIT TIPEEMCTBEHHOCTH B W3Y4YeHUW Owuosoruu, Onarojgapsi 4yeMy B HEH
MIPOCMATPUBACTCS] HAMPABICHHOCTh HA pa3BUTHE 3HAHWUN, CBS3aHHBIX C
GbopMHpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHS, IIEHHOCTHBIX
OpHUEHTAIMHA JTHYHOCTH, IKOJIOTUIECKOTO MBIIIJICHHS, IPEICTABICHUI O 3I0POBOM
oOpase XKU3HU U OepEKHBIM OTHOIICHHEM K OKpPYKAIOIIeH MPUPOTHON cpere.



[ToaTomy Hapsay ¢ u3ydeHHEM OOIIEOMONOrHUECKUX TEOpUH, a TaKKe 3HAaHUU O
CTPOCHHH KUBBIX CHCTEM PAa3HOI'O PAaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX IPOLECCOB B Iporpamme 1o OMOJIOTUU YJEJIEHO BHMMAHUE HCIOJIb30BAaHUIO
HOJyYEHHBIX 3HAHUM B MIOBCETHEBHOM KU3HU JUIsl PEIICHUS NPUKIAAHBIX 33]a4, B
TOM  4YHcle: TNpoQUIAKTUKA  HACIEACTBEHHBIX  3a00JeBaHUIl  4YeNOBEKa,
MEIMKOTEHETUUECKOTO  KOHCYJIbTHPOBAHUS,  OOOCHOBaHMUS  JKOJOTHYECKH
L1€JIECO00PAa3HOTrO MOBEACHUS B OKPY KAIOLIEH NPUPOJHON cpejie, aHaIn3a BIUSHUSL
XO3SIICTBEHHOM  JIESATENIbHOCTH  4YEJIOBEKAa Ha COCTOSIHUE TMPHUPOAHBIX |
MCKYCCTBEHHBIX PKOCHCTEM. Y CHUJICHHE BHUMAHM K MPUKIIATHON HAMIPaBICHHOCTH
yueOHoro npenmMera «buonorus» npoAUKTOBAaHO HEOOXOAMMOCTBIO O0OecHedeHuUs
YCIIOBUI JUJIsl pelIeHUs OJTHOM U3 aKTyalbHbIX 3a/1a4 IIKOJIBHOIO OMOJIOrHYECKOIro
oOpa3zoBaHMs, KOTopas mpeamnosiaraeT (HOpMUPOBaHHE y  OOyYAIOIIMXCA
CIIOCOOHOCTH QJaNTUPOBAThCI K W3MEHEHHUSM JUHAMHUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI0 MHpa.

Bbuonorus Ha ypoBHE cpeaHero oOuiero o0pa3oBaHUs 3aHUMAET BAKHOE MECTO.
Ona obecnieunBaer (GOpPMUPOBAHUE y OOYYArOIIMXCS MPEICTaBICHUNA O HAYYHOMH
KapTUHE MHpa, paclupseT U 0000UaeT 3HAaHUA O JKUBOW MpUpoAE, €€
OTJIMYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OpraHM3allMd W JBOJIOLHH, CO3MAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  KMBOM  mpupoibl, (HOPMUPOBAHUS
(GYHKIIMOHATBHOM TPaMOTHOCTH, HABBIKOB 370pPOBOTO W 0Oe3omacHOro oOpasa
KU3HU, SKOJIOTHUECKOTO MBITINICHUS, [ICHHOCTHOTO OTHOIIEHUS K KUBOU MPHUPOJIC U
YEIIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHs UMEET TakKe JUIsl peLICHHUs] BOCIIUTATENbHBIX U
pa3BUBAOIIMX  3a/Jady  CpeAHero  oOmero  oOpa3oBaHus,  COIMAIMA3AINU
oOyuaronuxcs. M3yyenue Ouosnoruu odecrneunBaeT yciaoBus s (OpMHPOBAHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HHTErpald OUOJOTUYECKUX 3HAHUU C
NPEICTABICHUSAMHA U3 APYTUX YICOHBIX MPEIMETOB, B YaCTHOCTU, GU3UKH, XUMHH U
reorpadun. Ha3BaHHbIE MOJIOKEHHUS O MPEAHA3HAUCHUU YYEOHOTO TpeaMmeTa
«buonorus» CcoCTaBWIM OCHOBY [IJisl OMNpEAeNeHUs TOAXOAOB K OTOOpY u
CTPYKTYpUPOBAHUIO €r0 COJEp>KaHUs, NPEICTaBICHHOIO B IMpOrpaMMme IO
OHMOJIOTHH.

Ot60p coxepxkanusi yueOHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIMH KyJIbTYpPOCOOOPA3HOTO TOAXOAa, B COOTBETCTBUHU C
KOTOpPBIM OOy4aromuecs JOKHbI OCBOMTbh 3HAHWUS U YMEHUS, 3HAUUMBbIC IS
(dopMupoBaHus OOIIEH KyJIbTYphl, OIpPEACIAIONMEe aJeKBAaTHOE IIOBEICHUE
4eJIoBEKa B OKPYXaloUlel MpUpOAHON cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOMN
KU3HU U TIPAaKTUUECKOH nedarenbHocTH. Oco00€ MECTO B ITOW CUCTEME 3HAHUU

3



3aHUMAIOT 3JIEMEHTHI COJEPKAHUS, KOTOPBIE CIIYy>KaT OCHOBOM AJisi (POPMHUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHUpa W
LEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TI'yMaHU3aLUU
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypHUpOBaHUE COJEpKAaHHUS Y4YEOHOro Marepuajia B MPOrpaMMe IO
OMOJIOTHH OCYIIECTBICHO C Y4Y€TOM NPUOPUTETHOTO 3HAYCHHsS] 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSX JKUBOM MPUPOBI, O €€ YPOBHEBOM OpPraHU3alluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buosorus»
BBIJICJICHBI CIIENYIOLIUE COJIepKATENbHbIE TUHUM: «buosiorus kak Hayka. MeTozsl
Hay4yHOTO Mo3HaHus», «Kierka kak Ouonormueckas cuctema», «OpraHusMm Kak
Ouonoruueckas cucrema», «Cuctema 1 MHOrooOpa3ue OpraHM4ecKoro MUpa,
«OBOIOLMUS KUBON MPUPOJBD, « IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTHY.

Leny u3yuenust ydyeOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaJicHEe  OOydYaloIMMHUCA  3HAHUSAMH O  CTPYKTYpPHO-(QYHKIMOHAJIbHOU
OpraHM3alM >KUBBIX CHCTEM pa3HOIO paHra M NpuUOOpeTeHHe yMEHUMU
WCIIONIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JEHCTBUII B OTHOIICHHH OOBEKTOB
’KUBOM MPHUPOJIBI M PEIICHUS PA3IMUHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTkeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6azoBom
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIICAYIOIINX 3a/1ay:

OCBOEHHE OOYYalOIMMUCS CUCTEMBbl 3HAaHUM O OMOJIOTMYECKUX TEOPHUSIX,
YyUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTEe3aX, MIPaBUIax, CIyKalluX OCHOBOM
st (pOpMUPOBAHUSL MPEACTABICHUN O €CTECTBEHHO-HAyYHOM KAapTUHE MHpa, O
METO/aX HAy4YHOTO MO3HAHUs, CTPOCHUU, MHOTOOOPA3UU U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHsI OpraHU3alliy, BBIJAIOLUINXCS OTKPBITHSX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OWosioruu; (OpMHUpPOBaHHUE Yy OOYYArONIMXCSI MO3HABATEIbHBIX,
MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH B Mpolecce aHaliu3a JaHHBIX O
MyTAX pa3BUTUS B OMOJOTMM HAy4YHBIX B3TJISAOB, UJEH M MOAXOAOB K U3YYCHHUIO
KUBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3allMd; CTAHOBJICHHE Yy OOYyUYaIOIIUXCS
o01Ie# KyJabTyphl, QYHKIIMOHATFHOW TPaMOTHOCTH, PA3BUTHE YMEHHUI OOBSCHATH U
OIICHMBATH SIBJICHUS OKPY>KAIOIIEro MUPa )KUBOW IPUPOJIbI HA OCHOBAHUY 3HAHUH U
OTIBITA, TIOJYYCHHBIX MPU U3YYCHUH OWOJIOTHH; (OPMUPOBAHUE Y OOYUAIOUTUXCS
YMEHUN WJUTIOCTPUPOBATHh 3HAYCHUE OMOJIOTUYECKHX 3HAHUW B MPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHUH H
arpoOMOTEXHOJIOTUI; BOCHHUTAHHE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHUS
YeJIOBEKOM JKHMBOM MPHUPOIbI, HEOOXOAMMOCTH OEpEeKHOTO OTHOILIEHUS K HeM,
COOIOICHNS 3TUYECKUX HOPM MPH MPOBEACHUU OMOJOTMYECKUX HCCIIeI0BaHUM;
OCO3HaHUE [IEHHOCTHU OMOJIOTMYECKUX 3HAHUH J1J1s1 TOBBIIIEHUS YPOBHS



HKOJIOTMYECKON KyNbTYypbl, i1 (POPMHUPOBAHUS HAy4YHOTO MHUPOBO33PEHUS;
MIPUMEHEHUE TMPUOOPETEHHBIX 3HAHMM WM yYMEHUN B IOBCEIHEBHOM >KU3HHU IS
OLICHKH TOCJEICTBUI CBOEH NEATEILHOCTH MO OTHOIICHHUIO K OKPY>KaIOIIEH cpeie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME U COOJIIOJIEHHE Mep NPOPHIaKTUKA
3a00JIeBaHUH.

B cucreme cpeagnero o6miero obpaszoBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS O00s3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOISIIMM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBEHHO-HAYyUHbIE TIPEIMETHI.

Jliist u3ydenust 6uosoruu Ha 6a30BOM YPOBHE CpPEIHETO 0OIIero oopa3oBaHus
orBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 gac B Henenio), B 11 kitacce — 34 yaca
(1 gac B Hegeno).



COIEPKAHUE OBYYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBa3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMu, Quiiocoduei, STUKOW, 3CTETUKON U MPaBOM.
Ponpb 6uonoruu B popMupoBaHUU COBPEMEHHOW HAyYHOU KapTUHBI Mupa. Cucrema
OMOJOTHYECKHUX HAYK.

Mertonbl MO3HaHUS KUBOW MPUPOBI (HAOIIOAEHUE, SKCIIEPUMEHT, OMKUCAHUE,
U3MepeHue, KiaccuuKaius, MOJEIUpOBaHUe, CTaTHUCTHYecKass o0paboTka
JTAHHBIX ).

JemoHcTpanuu:

IToptpetsl: Y. lapsun, I'. Mennens, H. K. Konbios, /Ix. Yorcon u ®@. Kpuk.

Tabmuubl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIIBD».

JlaGopaTopHble M MpaKTH4YecKHe padoThI:

[Ipaktuueckas padota Ne 1. «Vcnonb30BaHue pa3aHMUHBIX METOJOB MpU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPTraHU3AIUs.

Xusble cucTembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandne
KUBBIX CUCTEM OT HEOPTaHUYECKOUN MPUPOJIBI.

CgoiicTBa OMOCHCTEM U UX Pa3HOOOpa3ue. Y POBHU OpraHu3alui OUOCUCTEM:

MOJICKYJIAPHBIN, KIIETOYHBINA, TKAHEBBIM, OPraHU3MEHHBIN, TTOMYJIAIMOHHOBUIOBOM,
HKOCHUCTEMHBIH (OMOTE€OIIEHOTUYECKHUH ), OrochepHBbIit.

JdemoHcTpanuu:

Tabmuier n cxeMbl: « OCHOBHBIC TIPU3HAKU JKU3HW», «YPOBHH OpraHU3aIuN
YKUBOU IIPUPOIBI».

Oo6opynoBanue: Mmozenb Mosekybl JJHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOEHUE KJIETKHU.

XUMHUYECKAN COCTAB KIIETKH. XHUMHYECKHUE DJIEMEHTBI: MAaKpO3JICMEHTHI,
MHUKpPOAJIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOJAbI M MUHEPAJbHBIX BellecTB B KkieTke. lloanepkanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u ctpoeHne 0eaKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3ameHnnmble n 3aMEHUMbBIE AMUHOKUCITIOTBI. AMUHOKHUCJIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOI MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBepTUYHASI CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomornuyeckue
(GYyHKIIH OEIKOB.

depMmeHTHl — Ouonormveckue Katanmm3aTopbl. CrTpoeHwe (QepMmeHTa:
aKTUBHBIA WEHTp, cyOcTpatHas crneuuduuHocts. KodepmeHnTsl. Butamunsbl.
OTnuruust pepMEHTOB OT HEOPTaHUYECKUX KAaTaTU3aTOPOB.

VYrneBobl: MOHOCaXapu bl (TJIF0K03a, prd03a U Je30KCupr003a), Jucaxapuibl
(caxaposa, JIaKTO3a) W TMOJUcCaxapuabl (Kpaxmaja, TJUKOreH, LeJUII0103a).
buonoruyeckue QyHKIIUU yTIEBOAOB.

JIunu e TPUTIIULIEPUIBI, dbochommmubl, CTEPOU/IBI.
IMunpodunsHOTMAPOPOOHBIE CBOMCTBA. buonormdyeckue (QyHKIUU JIUITHIOB.
CpaBHeHHUE YIJI€BOAOB, OCIKOB U JUIMUJI0B KaK UICTOYHUKOB YHEPTHH.

Hykneunnoseie xkucinotel: JIHK u PHK. Hykneotunst — MoHOMEpHI
HyKJIeuHOBBIX KucioT. Ctpoenue u ¢pynkuuu JHK. Crpoenue n gpynknuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUU.

[uronorus — Hayka o kieTke. KiietouHas Teopus — npuMep B3auMOJICHCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3yUeHUs KIETKH.

Krerka kak nenoctHas >xuBasi cuctema. O0111e npu3HaKy KIETOK:
3aMKHyTas HapyxHas MemOpaHna, moJekyisl JIHK kak renermueckuii ammapar,
cUCTEMa CUHTe3a OeKa.

Tunsl KiIEeTOK: dykapuoTHUeckas W mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHHUS TMpOKapuoTHUecKon kieTku. Knerounas crenka Oaxtepuii. CTpoeHue
AYKAPUOTUYECKON KIIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MXHWBOTHOM U
rpUOHON KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TNIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMmOpana, e€ cBoiicTBa U pynkuuu. Lluronnazma u eé
opranouipl. OgHomMeMOpaHHble opraHouabl kietku: OIIC, ammapat ['onbmxu,
nu30coMbl. [losyaBTOHOMHBIE OpraHOMABl KIETKH: MHUTOXOHIPHUH, ILIACTHJBI.
[IpoucxoxaeHre MUTOXOHAPUM | TulacTuA. Bunbl mnactun. HememOpaHHbIC
OpraHOMJbl KJIETKH: PHUOOCOMBI, KJIETOYHBIM IIEHTpP, LIEHTPUOJIH, PECHUYKH,
KIyTUKA. OyHKIIUY OPraHOMI0B KIETKU. BKIIIOUeHUs.

SAnpo — perynaropHslii ueHTp kieTku. CTpoeHue sapa: siaepHas o0010YKa,
KapuoIulazMa, XpOMaTHH, SAPBIILKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpanuun:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. neligen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Juarpammel: «PacnpeneneHne XuMAYECKUX JJIEMEHTOB B HEXKUBOM IIPUPOLED,
«Pacrnipenenenne XuMUYECKUX AJIEMEHTOB B )KUBOU ITPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuila XUMHYECKHX 3IIEMEHTOBY,
«CTpoeHne MoJIeKyJIbl BOJIb», «brocnunTes 6enka», « CTpoeHrne MOJIEKYIIbI OeIKay,
«Ctpoenne pepmentay, «Hyxnennosbie kuciotel. [JHK», «CTpoeHne mMoneKysl
AT®», «CtpoeHue 3yKapHOTUYECKON KIETKW», «CTPOCHHUE KUBOTHOU KIETKW»,
«CtpoeHue pacTUTENbHON KIETKN», «CTpoeHHe NPOKAPUOTHYECKOW KIIETKUY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIunuasn».

OO6opynoBaHme: CBETOBOM MHKPOCKOI, 00OpYyIOBaHWE IS TMPOBEIACHUS
HaONIOACHUN, HW3MEPEHUHM, 3KCIIEPUMEHTOB, MHUKPOIPENAPAThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlabopaTopHbIe U MPAKTHYECKHE PA0OTHI:

JlabopatopHas pabota Ne 1. «M3ydyeHue KaTaqTUTUYECKOM AaKTUBHOCTHU
(epMEeHTOB (Ha MpUMeEpe aMUIIa3bl WM KaTajlasbl)».

Jlabopatopnass padora Ne 2. «M3ydyeHuwe CTpoeHHUS KIETOK pPAaCTECHUH,
KUBOTHBIX W OakTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax u Hx
ONMCAHUE.

Tema 4. 7/Ku3HeneATeJIbHOCTh KJIETKH.

OOMeH BelecTB, WK METa0oJIu3M. ACCUMUIISALNS (TUTaCTUYECKUT 0OMEH) U
JTUCCUMUJISIUS (QHEPTeTHUECKU OOMEH) — JBE€ CTOPOHBI €JIMHOrO IIpoliecca
meTtabonu3ma. Ponb 3aKOHOB COXpaHEHHs BELIECTB M SHEPrUM B TOHUMAaHUU
MeTadosIu3Ma.

Tunel oOMeHa BemecTB: aBTOTPOPHBIN U reTepoTpodHbIi. Posib pepmMeHTOB B
oOMeHe BEIIEeCTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®dortocunte3. CBeroBas u TemMHOBas (¢a3bl  (orocuHTe3a. Peaxiuun
dboTocunTe3a. DPheKkTUBHOCTh (HhoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A JJIS KU3HU
Ha 3emiie. BnusHue yciioBuil cpeqbl Ha POTOCUHTE3 M CIIOCOOBI MOBBIMICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIOIe OakTepuu. 3HaUYEHWE XEMOCHUHTEe3a ISl
KU3HH Ha 3emIIe.

DHepreTudeckuii oOMeH B KieTke. PaciiernieHue BeIIeCTB, BbIIEICHHE U
AKKyMYJMPOBAaHHUE SHEPTUH B KJIETKE. JTallbl SJHEPreTHUeCKoro oomeHa. [ mmkonus.
bpoxenne u ero Buabl. KucimopogHoe OKHUCIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunrpoBanue. IPPEKTUBHOCT YHEPTETUIECKOTO OOMEHA.

Peakiuu wmarpuuyHoro cunte3a. ['enermyeckas wuHbopmamms u JIHK.
Peanuzanus reHernyeckod uHpoOpManuu B KieTke. ['eHEeTHYeCKMd KOA U €ro
cBoricTBa. Tpanckpuniusa — Matpuunbiii cuaTe3 PHK. Tpancnsmus — 6uocunTes



Oenka. Otambl TpaHcusanuu. KomupoBaHnwe aMuHOKHCIOT. Pomb pubocom B
ouocuHTE3E OelKa.

Hexknetounsie ¢popmbl xu3Hu — Bupycel. Mctopust otkpsitus Bupycos (. U.
NBanoBckuit). (OCOOEHHOCTH CTPOEHUSI U JKMU3HEHHOTO LHKJIA BHUPYCOB.
bakrepnodaru. bome3Hn pacTeHmid, J>KMBOTHBIX U YEJIOBEKAa, BBI3HIBACMBIC
BUpycamu. Bupyc ummynoaedunura yenoseka (BUY) — BozOynurtens CITN/a.
OOparHast  TpaHCKpUIILIUS, peBepTaza W  uHTerpasza. [Ipodwunaktuka
pacnpoCcTpaHeHUs] BUPYCHBIX 3a00J€BaHUI.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, 1. Y. UBanosckuid, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunbl nuranus», «Metabonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuit oOMen», «Xjoporact», «Dorocuntes», «Crtpoenue JTHK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE reHay, «CuHTte3 Oenkay, «[ eHeTudeckui Ko,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1uki Bupyca CIIN/a,
6akrepuodaray, «Pemmukanusa JHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenne [IHK u Tpanckpumnimsy,
«buocunres 6enkay», « CTpoeHue KIETKH», MOoeib cTpyKTyphl JJHK.

Tema 5. PazMHokeHNe U MHAMBUIYAJbHOE PA3BUTHE OPTaHU3MOB.

Kierounbsii 1MKN, WIM >KU3HCHHBIM LMK KiIeTku. MHTepdasza m muTo3.
IIpomecchl, mporekaromue B wHTepdasze. Pemukamus — peaknus MaTPUIHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapUOTHII.
Jnmmon HbIN u raruIONTHBIN XPOMOCOMHBIE Ha0OPBI. XpoMmaTu/ibl.
[luTomornueckue OCHOBBI PA3MHOXKEHUS W  HWHIAWBUIYAJIBHOTO  Pa3BUTHUS
OpPTraHU3MOB.

Henenne knetku — muto3. Craauu mutosa. Ilporiecchl, mpoucxoasiye Ha
Pa3HBIX CTAAUIX MUTO3a. BHOJIOTHYECKU CMBICT MUATO34.

[Iporpammupyemasi THOENB KIETKUA — allONTO3.

dopMbI pa3MHOKEHHS OPraHU3MOB: Oecroyioe W 1oJioBoe. Buubl Gecriooro
Pa3MHOXKEHUA: JCJICHUE HAJIBOE, MOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKEeHHUE. VICKyCCTBEHHOE KJIOHHPOBAHUE
OPraHU3MOB, €T0 3HAYEHHE JJI CEJICKIIHH.

[TonoBoe pa3MHOXKEHUE, €ro OTINYHS OT OECIIOI0TO.

Meito3. Craauu merosa. [Ipoueccel, mMpoucxoisiiue Ha CTaausXx Meio3a.
[ToBenenne xpomocoM B Meio3e. KpoccunroBep. buomormyeckuid CMbICT |
3HaUCHHUE Meio3a.

I'ameTorenes — mponecc 06p330BaHI/I}I ITIOJIOBBIX KIJICTOK Y JKHMBOTHBIX.
[lonoBbI€ ke€ne3bl: CEMCHHUKA U SIMYHMKHU. O6paBOBaHI/IC U Pa3BUTHC ITIOJIOBBIX
9



KJIETOK — ramMeT (crmepMaTo30uj, SUIIEKIETKa) — CIEePMATOreHe3 M OBOIEHE3.
OcoOEHHOCTH CTpOEHUsl SUUEKIETOK M CclepMaro30uaoB. OmiogoTBOpEHHUE.
[TapTenorenes.

NunuBunyanbHoe  pa3BuThe (OHTOT€HE3). OMOpHUOHANIBHOE  Pa3BUTHE
(3MOpuorenes). Ortanbl 3MOPUOHAIBHOIO PA3BUTHS y IMO3BOHOYHBIX JKHUBOTHBIX:
IpoOsieHre, racTpysiius, opranoreHe3. lloctamOpuoHanbHOe pa3BuTHE. TuIbL
NOCTAIMOPUOHAIIBHOTO PAa3BUTHS: TpsiMOe, HempsiMoe (JIMYMHO4YHOE). BriusHue
Cpenbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKICHHBIC
YPOJICTBA.

Poct u pasButue pacteHuid. OHTOT€HE3 I[BETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHM, CTaJNU Pa3BUTHSL.

JeMoHcTpanuu:

Tabmuubr u cxembl: «®OpMBI Pa3MHOXKEHHUS OPraHU3MOBY», «JIBoiiHOE
OTUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «BereraTuBHOe pa3MHOXKEHUE
pactenuity, «Jlenenue xkinetku Oaktepuit», «CTpoeHUE TOJOBBIX KIETOKY,
«Crtpoenune xpomocombd», «Knerounsii mukin», «Permmukanus [IHK», «Mwuto3y,
«Meiio3y», «lIpsMoe u HenpsiMoe pa3BUTHE», «] aMETOreHe3 y MIIEKOMUTAIIUX U
yesoBekay, « OCHOBHBIE CTaJUU OHTOTCHE3ay.

OGopynoBaHue:  MHUKPOCKOTI, MHKporpenapaTtsl «CnepMaTo30u/Ibl
MJICKOITUTAIOLIETOY, «SMIeKIeTKa MiIeKonuTaromeroy, «Kapruokunes B KjeTkax
KOpeIIIKa JyKa», MarHUTHasi MOJIeNb-anIInKaius «JleieHue KIeTku», MoAeb
JIHK, monens meTadazHoit XpoOMOCOMBI.

JlaGopaTopHble M MpaKkTH4YecKHe padoThI:

JlaGoparopnas padota Ne 3. «HaGmroeHrne MuTo3a B KJIETKaX KOHUMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATAX).

JlaGoparopnas padota Ne 4. «3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjieqcTBEHHOCTh M N3MEHYMBOCTH OPraHU3MOB.

[IpenMeT u 3agaun reHeTUKU. VIcTOpus pa3BUTHS T€HETUKU. POJIb IUTOIOTHN
U SMOPHOJIOTUM B CTAaHOBJIEHUM TCHETHKU. BKIIall pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TeHeTHKU (THOPUAOIOTUYECKUH,
IUTOTEHETUYECKUH, MOJIEKYJIApHO-TeHeTUYeCKui). (OCHOBHBIE T'€HETUYECKUE
NoHATUA. ['eHeTHYeCKas CHMBOJIMKA, UCTIOJIb3yEMasl B CXEMax CKPEILIMBAHUM.

3aKOHOMEPHOCTU HACJICOBAaHUS MPU3HAKOB, YCTaHOBJICHHBIE ['. MeHnaenem.
MoHorubpuHoe CKpelBaHue. 3aKoH €AUHO0-00pa3usi THOpPUIOB IEPBOTO
nokoJieHus. [IpaBuno noMuHUpOBaHUs. 3aKOH paclleIICHUs Tpu3HaKoB. ['unoresa
YUCTOTHI raMeT. [lonHOe 1 HEmoTHOE JOMUHUPOBAHHUE.

10



JlurnOpuiHoe CKpenBaHyue. 3aKOH HE3aBUCUMOT0 HAacJieI0BaHUsI TPU3HAKOB.
[luToreHeTHUECKNE OCHOBBI JTUTHOPHUIHOTO CKPEUTMBAHUSA. AHAIM3UPYIOIIEE
CKpeniuBaHue. VMcrnonap30BaHue aHATU3UPYIOIIETO CKPEIIMBAHUS JIJI ONPEACICHUS
T€HOTHUIIA OCOOH.

CuermieHHoe HacietoBaHue npu3HakoB. Paborta T. Moprana no cuenjieHHoMy
HACJIEJOBAaHMIO TeHOB. HapylleHne cuenieHust reHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TeOpHUsl HACIEACTBEHHOCTH. [ eHeTHYeCKue KapThl.

'enetnka mona. XpoOMOCOMHOE OIPEIEIICHUE MoJia. AyTOCOMBI U MOJIOBBIE
xpoMocoMbl. ['oMoraMeTHele M Te€TeporameTHble OpraHu3Mmbl. HacienoBaHue
MIPU3HAKOB, CIICTIJICHHBIX C MOJIOM.

N3MeHunBOCTh. BHIBI N3MEHUMBOCTH: HEHACIIEICTBEHHAS Y HACJIEACTBEHHAS.
Ponp  cpempl B HEHAclEACTBEHHOW  M3MEHYMBOCTU.  XapaKTEpUCTHKA
MOJU(PUKAIIMOHHOW U3MEHYMBOCTU. BapuallMoHHBIN psii U BapUallMOHHAsI KpUBasl.
Hopma peakuuu mnpusHaka. Koln4ecTBEHHbIE M KAYECTBEHHBIC NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAU(PUKAIIMOHHON N3MEHYUBOCTH.

HacneactBennasi, uiam TreHOTUNMYECKas, W3MEHUMBOCTh. KomOuHaTtuBHas
W3MEHYMBOCTb. Melo3 U TMOJOBOM mpolecc — OCHOBa KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTallMoHHasi U3MEHYMBOCTh. Kiaccudukaiius MyTaluii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYuHbI MyTaruid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PSIIOB B HacleAcTBeHHOM n3menunBocty H. V. BaBumosa.

BhesinepHas HacneICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOJAbl T€HETUKH
YyeJIOBEKa: TeHEeaJIOTHYeCKHi, OJIM3HEIIOBRIN, IIUTOTCHETHICCKIM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONpENIECIICHHE TEHOTHUIA!
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M1P-ananu3a. HacnencrBeHHbIe 3a00JICBaHUS 4YeEJIOBEKA: TI'€HHBbIC OOJIC3HU,
00JIe3HN C HACJEACTBEHHOW MpPEeApaCOIOKEHHOCTbIO, XPOMOCOMHBIE OO0JIE3HM.
Comarnueckue W TeHepaTuBHble MyTauuu. CTBOJOBBIC KIETKU. [IpuHIMIIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOOUIAKTUKY U JICUCHUSI TeHETUYECKUX
0ose3Heil. Meauko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYCHHE MEIUIIMHCKON
T€HETHKH B IPEAOTBPAILICHUH U JICUCHUHN TeHETUYECKUX 3a00JICBaHUM UeloBeKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.

Tumodees-Pecosckuii, H. 1. BaBuiios.

Tabnuib! u cxembl: «MOHOTHOPUTHOE CKPEITUBAHNUE U €T0 IUTOTCHETHYECKAas
OCHOBAaY, «3aKOH PacUIEIJIEHUS U €r0 HUTOIE€HETUYECKask OCHOBAY, «3aKOH YACTOTHI
rameT», «/Iurubpuanoe ckpenmBanuey, «L{luronornyeckue 0CHOBBI AUTUOPUAHOTO
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CKpelmBanus», «Meio3», «B3auMoIeCcTBUE alieNbHBIX T€HOBY, «[ eHeTnueckue
KapThl PAaCTEHUH, KMBOTHBIX U 4YelOBeKa», «l €HeTuka 1momiay, «3aKOHOMEPHOCTH
HAaCJIEIOBaHUsI, CIEIUIEHHOTO C MojoM», «KapuoTumbl 4eaoBeKa W KUBOTHBIX,
«Buger m3MenunBoCcTHY, «MoauduKaMoHHass W3MEHUMBOCTHY», «HaciemoBanue
pesycdaktopay, «I'eHeTuka rpyI KpoBu», « MyTalluOHHAsI ”3MEHYUBOCTDY.

O6opynoBanue: Mojenu-anmiaukanun «MOHOTHOpUIHOE CKpELUBaHUE,
«Henonnoe poMuHupoBaHue», «Jurubpugnoe ckpemmBanue», «llepekpécr
XPOMOCOMY», MHUKPOCKON W MHKporpenapaT «J[pozoduna» (Hopma, mytanuu (HopMmbl
KpBUIbEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHble M MpaKkTH4YecKHe padoThI:

Jlabopatopnas paborta Ne 5. «3ydenue pe3yapTaToB MOHOTUOPHUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(HIIBI HA TOTOBBIX MUKPOTIpEapaTaxy.

JlabopatopHas paborta Ne 6. «M3yuenne Moau(puKaMOHHON U3MEHYHUBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsAIa U BAPUALMOHHON KPUBOMY.

Jlabopatopnasi pabora Ne 7. «AHaM3 MyTauuid y Jpo30Quiibl HA TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckas pabora Ne 2. «CocraBlieHHE€ U aHAIWU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLECC. 3apOXKICHHUE CEJEKIHH U JOMECTHKALMS.
VYyenue H. U. BaBuiioBa o eHTpax NpOUCXO0KIEHUS U MHOT00Opa3us KyJIbTypPHBIX
pacteHuii. LIeHTpbI MPONCXO0XKIECHUS TOMAIIHUX )KUBOTHBIX. COPT, MOpO1a, IITaMM.

CoBpeMeHHbIE METO/IbI CEJIEKITMU. MacCOBBIM U UHIUBUIYAIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHMHW M KUBOTHBIX. OIlEHKa »KcTepbepa. bBIM3KOPOICTBEHHOE
CKpemuBaHue — uHOpuAMHT. Yucrtas nuHug. CKpellluBaHUE YHUCTHIX JIMHUM.
['erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOe CKpellMBaHuE — ayTOPHUIMHIL.
Otnanénnas rubpuauzanus u e€ ycrnexu. IcKycCTBEHHBIM MyTareHes u rnmory4eHue
NOJIMIIIIONI0B. JIOCTHKEHUS CeNEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

broTtexHoorus Kak oTpacib NPOU3BOJACTBA. ['eHHAasT MH)KEHepHUs. JTarlbl
co3manusi pexomOmHaHTHOM JIHK wu Tpancrennsix opranmsmoB. Kierounas
nHxeHepud. Kiietounsle KyabTypbl. MUKPOKJIOHAIBHOE PA3MHOKEHUE PACTECHUM.
KionupoBanuve BBICOKOIPOJIYKTUBHBIX — CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Okosornueckue W dTthueckue  mpoomemb. MO —  TeHeTHYecKH
MOAUGUITUPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:
[Toptpersr: H. U. Basunos, . B. Muuypun, I'. 1. Kapneuenko, M. ®@. VBaHoB.
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Tabmuubr u cxembl: KapTa «LleHTpBI TPOMCXOXKACHHUS W MHOTO0Opa3Ms
KYJbTYPHBIX pacTeHui», «llopoasl qomMamHuX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenuity, «OTnanéHHas ruopuauzanusy, «PadoTel akagemuka M. ®@. Banosay,
«JTomumnonausy, «OO0BEKTBl OHOTEXHOJOTHHY, «KileTouHble KyIbTYypbl U
KJIOHUpOBaHUE», « KOHCTPYyHpPOBAaHHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TIJI0JI0B M KOPHEIJIOI0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CebCKOX03IUCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPAKTHYECKHE PAOOTHI:

Okckypeusi «OCHOBHBIE METOABI M JOCTHIKEHHUS CEJEKIMM pacTEeHUH U
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENBHBI  y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTOPHIO
arpOyHMBEPCHUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo/1IOLIMOHHASI OMOJIOTHSI.

[IpeanocbUIKM BO3HMKHOBEHUS SBOJIOLMOHHOW TEOPUHU. OBOJIIOLHUOHHAS
Teopust U €€ MeCTO B OMOJOrMu. BnusiHuE 3BONIONMOHHOW TEOPHHM HA Pa3BUTHE
OMOJIOTHUHU U JPYTUX HAYK.

CBuzerenbctBa 3BoolMH. [laieoHTONMOrHYECKHE: TOCIEAOBATEIbHOCTD
MOSIBJIEHUS BHUJOB B TMAJCOHTOJIOTUYECKON JIETONMHUCH, TEPEXOJHbIE (HOPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue ¢payH u (Gaop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3idyus SMOPHUOHOB PpPA3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-AaHATOMUYECKHE: TOMOJIOTHYHbIE, AHAJOTUYHBIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IyTeH Yy Bcex
OpraHU3MOB.

OBomtonimonHass teopusi Y. [apBuna. Ilpenmnochulki BO3HUKHOBEHUS
JapBUHU3MA. JIBMKYLIME CHIIBI 3BOJIOUMUA BUIOB 1O JlapBuHY (HM30BITOUYHOE
Pa3MHOXEHUE NPU OIPAHMYEHHOCTH PECYpPCOB, HEONpPENENEHHAs N3MEHUYMBOCTD,
O0opb0a 3a CyIIeCTBOBaHHUE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bostonuu (CTD) 1 €€ 0OCHOBHBIE TTOJIOKEHHUS.

MukponsBomonus. [lonynsuus kak eAMHUIA BUAA U SBOJIOLUU.

JBrxymue cuiibl (pakTopbl) IBOJIOIMU BUIOB B MpUpoje. MyTalroHHbBIN
Mpolecc M KOMOWHATHBHAS W3MEHUYMBOCThH. [lOmymsiiimoHHBICE BOJHBI U Jpeiid
reHoB. M3oi1us 1 Murpanus.
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EctectBennbiii oTOOp — HampaBisomuid ¢aktop sBomonud. DopMel
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCT, OPraHU3MOB Kak pe3yJibTaT »Boionuu. llpumepst
IPUCTIOCOOJIEHUI Yy OpraHnu3MoB. ApoMopd03bl U UIUO-aJANTAIUH.

Bun wu BumooOpazoBanme. Kputepun Buga. OcHoOBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

MaxkposBomorusi.  DopMmbl  SBOMIONUH:  (QUIETHYECKAs, TUBEPreHTHAs,
KOHBEpIreHTHasi, napasuienbHas. HeoOpaTuMocTh 3BOIOLUU.

[IpoucxoxaeHne OT HecleUuaaIu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
criennan3anus. AJanTuBHas paguanus.

JemoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkens, @. Mronnep, A. H. CeBepuos.

TaOnuips! u cxemsl: «Pa3BUTHE OpraHUYECcKOro Mupa Ha 3emiiey», «3apoabIIIn
MMO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukcy, «DopMbl  OOprOBI 32
cyliecTBoBanue», «EctecTBeHHbI 0TOOP», «MHOrooOpasmue cCoOpToB pacTEHUN»,
«MHorooOpa3ue  mopox  KMBOTHBIX»,  «llomymsauun»,  «MyraunonHas
U3MEHYUBOCTB», «ApoMopdo3b», «Wamoamantaumum», «OOmas aereHepanus»,
«/Bmwxymme cunsl sBomouMK», «Kapra-cxema Mapupyra nyrtemecTtBus Y.
HapBuna», «bopbba 3a cyiiectBoBanue», «IIpucnoco0IeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI0O0OPAa30BAHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IU4YHbIMU THIAMHU OKpPACKH,
Ha0op TUIOAOB U CeMsiH, KoJeKuus «lIpumepsl 3alMTHBIX MPUCIIOCOONEHUN Yy
KUBOTHBIX», MOJieNb «OCHOBHbBIE HaIlpaBICHUs HBOJIOLMN», 00BEMHAS MOJEIb
«CTpoeHHE TOJOBHOTO MO3ra O3BOHOUYHBIX.

buoreorpadguueckass kapra wmupa, Kkoyekius «DopMbl COXpaHHOCTH
UCKOIIAEMBIX JKMBOTHBIX M pacTeHui», Moaenb anmumkanus «llepexpéct
XpPOMOCOM», BJIaXXKHbIE ITpenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISATYIIKNY,
Mmukpormpenapar «Jpozoduna» (Hopma, MyTanuu (GOpMbI KPbUILEB M OKPACKU TENa).

JlabopaTopHbie U MPAKTHYECKHE PAOOTHI:

Jlaboparopuass pabora Ne 1. «CpaBHeHHE BHUJIOB MO MOP(OJIOTHYECKOMY
KPUTEPHUION.

JlaGoparopnas padota Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U e
OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emue.

JloHay4dHBIE TIPEACTABJICHHS O 3apOXKIACHUM >KU3HU. HaydHbie THMOTE3BI
BO3HMKHOBEHUS XU3HM Ha 3emiie: aOMOoreHe3 W MaHCIepMus. XHUMHUYECKas
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sBOMIIOLINA. AOHOTEHHBI CHHTE3 OpPraHMYECKHX BEIIECTB W3 HEOPraHMYECKHUX.
DKCNeprUMEHTAIBHOE MOATBEPKACHIE XUMUYECKOM 3BOoMonnH. HavanbHble 3Tanbl
ouosiorndyeckor 3Bosmoru. ['unoreza PHK-mupa. dopmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKIETKU. l[lepBble KIETKM W HMX 3BOJIOLHS.
@opMHUPOBAaHME OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo 3paMm u nepuoaaM. Karapxeil. Apxeiickas u
npotepo3oiickas dphl. Ilameosolickas 3pa U €€ MepHoibl: KEeMOPUMCKUA,
OPAOBUKCKHUH, CHLITYPUHUCKHM, JEBOHCKU, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3o3olickass 3pa U €€ TEpUOAbl: TPUACOBBIM, KPCKHAM, MEIOBOM.

KaliHo3olickas 3pa u €€ mepuoipl: NajJeoreHOBbIM, HEOTCHOBBIN,
AHTPOIIOTCHOBBIN.

XapakTepucTUKa KJIMMaTa M TEOJIOTMYECKUX NporeccoB. OCHOBHBIE ATaIb
HBOJIIOLIMMA PACTUTENIBHOTO M >KMBOTHOTO MHUpPA. ApoMOpdo3bl y pAaCTEHUH U
AKUBOTHBIX. [losiBNIEHUE, paclBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMyeckoro MHpa Kak OTpaxkeHue 3BoJronud. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIIBI OPTaHU3MOB.

OBouronys 4eoBeKka. AHTPOIIOJIOTHS Kak HayKa. Pa3BuTre npencraBieHud o
IIPOUCXOKJICHUM 4YelaoBeKa. MeTonapl W3ydeHHs aHTpororeHeza. (Cxoacrtsa u
pa3INyYrsl YEJIOBEKA U )KMBOTHBIX. CHCTEMaTHYECKOE MTOJ0KEHUE YEIIOBEKA.

JIBrxymue cuibl (pakTopsl) aHTpornoreHesa. HaciaeacrBeHHass ©3BMEHUYMBOCTD
U €CTEeCTBEHHbIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KWU3HHU, U3rOTOBIEHUE OpYAUI
TpY/ia, MBILJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU HBOJIFOLIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMmenbii, Yemoek mnpsAMmoxoasumd, YenoBek HeaHAEPTAIbCKHANM, YenoBek
pazymHblii. HaXxoaku HMCKONaeMbIX OCTAaTKOB, BpPEMsl CYIIECTBOBAaHUS, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

YenoBeueckne  pacbl. OcHOBHble  OONbIIME  pachl:  €BPOIEOMIHAS
(eBpaswmiickasi),  Herpo-aBCTpajoWjaHas  (dPKBaTOpuajbHas),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHCKasg).  UYepTbl  MPHUCIOCOOJIEHHOCTH  MpeacTaBUTeNEH
YEJI0BEYECKHUX Pac K yCIOBUAM CYyLIECTBOBaHUA. ENMMHCTBO Yyen0oBEeYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: ®@. Peau, JI. ITactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3aukHoBenne CoHEUHON cucTeMbI», «Pa3Buthe
OpraHuueckoro mupa», «PacrturenbHas KieTtka», <«OKUMBOTHas  KIETKay,
«IIpokapuoTnueckass kietka», «COBpPEMEHHAs CHCTEMa OPraHUYECKOrO0 MHUPay,
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«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOEHHUS 4YEIOBEKAa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTUYECKHX  HAXOJOK  IPEIKOB
COBPEMEHHOIO 4eJloBeKa», «JlpeBHenmme moam», «/IpeBHue moam», «IlepBbie
COBPEMEHHBIE JII0IN», «UeI0BeuecKre pachi».

Ob6opynoBanue:  mymspku — «lIpoucxoxnenue — yenoBeka»  (OIOCTBI
aBCTPAJIONMTEKA, MUTEKAHTPONa, HEAaHAEpTalblla, KPOMaHbOHLA), CIEHNKH WU
N300pakKeHUsT KaMEHHBIX OpYIUN NEpBOOBITHOTO YEJIOBEKAa (KaMHHU-UYOMIIEPHI,
pybuna, ckpebna), reoxpoHosoruueckas Tabnuma, Kosiekuusa «PopMel
COXPAaHHOCTH MCKONIAEMBIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble M NpaKTHYecKHe padoThI:

[Ipaktruueckas padora Ne 1. «3ydyeHne MCKOMaeMbIX OCTATKOB PAacCTEHUI U
YKUBOTHBIX B KOJUIEKLIUSAX).

OKCcKypcusi  «OBOJIOIMS ~ OpraHMYeckoro  mupa Ha  3emie» (B
€CTECTBEHHOHAYUYHBIN WM KPA€BEAUECKUI My3eil).

Tema 3. OpranusMsbl 4 OKpY:Kamoasi cpeaa.

DKOJIOTHSI KaK HayKa. 3a/lauyd U pa3fenbl 3KOJIOTHH. MeToIbl 3KOIOTUYECKUX
HCCIIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenbl oOMTaHHSA OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3]YIlHAas, MOYBEHHas,
BHYTPUOPTaHU3MEHHAS.
Okonornueckue paxropsl. Kimaccudukaims 3K0I0ruyeckux pakTopos:

abuoTuyeckre, OWMOTHYECKHME U AaHTPONOreHHble. JleHcTBHE HKOJIOIMYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

AbGuoTtnueckue (pakTophl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOAU3M.
[IpucnocoGneHuss OpraHu3MOB K  JEHCTBUIO  aOMOTUYECKHX  (DaKTOpOB.
buonornueckue puTMBL.

buotnueckue pakropsl. Buasl OnoTHUeckux B3auMOICHCTBUN: KOHKYPEHIINS,
XHUIHUYECTBO, cuMOno3 u ero (opmsl. Ilapasutusm, koomepaiusi, MyTyalu3M,
KOMMEHCaNIM3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M, HEUTpAIU3M.
3HaueHHe OMOTUYECKUX B3aWMOJICHCTBUU HJisi CYUIECTBOBAaHUS OPraHU3MOB B
MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyssiquu. (OCHOBHBIE MOKa3aTeau
MOMYJSIUUH: YHUCJIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JmHaMyuka 4ucI€HHOCTH MOIMYJISIIUU U €€ peryJisius.

JdemoHcTpanuun:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, 3. I'ekkens.
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Tabmuuper u cxemsl: kapta «IIpuponnbie 30HbI 3emin», «Cpenbl 0OUTaHUA
opranuzmoBy», «®Potonepuoauzm», «llomymauun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTU NOMYJIsuU UHPy30puu-Tyhenbkn», «[luiespie nenm.

JlaGopaTopHble M NpaKTHYecKHe padoThI:

Jlabopatopnast padota Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH pacTeHUI U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padota Ne 2. «[1oacuér MIOTHOCTU MOMYJSALUNA PA3HBIX BUOB
paCTECHUI.

Tema 4. CoobuiecTBa U IKOJIOrHYECKHE CHCTEMBbI.

Coo0miectBO opraHuzMoB — OuoreHo3. CTpyKTyphl OHOIIEHO3a: BHIOBas,
MPOCTpAaHCTBEHHAs, Tpoduueckas (nuieBasi). Buasl-momuHantel. CBsi3u B
OMOILIEHO3E.

Dkojorudeckre cucreMbl (9kocuctemsl). llonarue 00 skocucteme WU
ouoreonieHoze. DyHKIMOHATBLHBIE KOMIIOHEHTBHl JKOCHUCTEMBI: MPOAYLIECHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK IHEPTUM B IKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHH dKocucTeMbl. [Iumiessie 1ienu u cetu. OCHOBHbBIE
MOKa3aTeld JIKOCUCTEMBI: OuMomacca, MPOAYKIHSA. DKOJIOTHYECKHUE MUPAMUJIbL:
MPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. (CBOMCTBA 3KOCUCTEM: YCTOWYHBOCTb,
camoperyJsanus, passutue. Cykieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO
WJIM IIUPOKOJIMCTBEHHOTO JIeca.

AHTpONOreHHbIE  HKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe 1 X0351iCTBEHHOE 3HAUEHUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢dakTtop yctounBocTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3emiie.

VYuenue B. . Bepnaackoro o 6uocdepe. ['panuiisl, coctaB U CTpyKTypa
ouocdepnl. XKuboe BemectBO U ero (pynkiuu. OcobeHHOCTH Ouochepbl Kak
rJI00abHOW JKOCUCTEMBI. Jl[MHAMUYEeCKOe paBHOBeCHE W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BeliecTB 1 OMOr€0OXMMHUYECKHE IUKIIbI AJIEMEHTOB (Yriiepoaa,
a30Ta). 30HATBHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoeuecTBO B Orochepe 3emiu. AHTpOIIOTeHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbIE SKOIOTHYECKHUE MTPOOIEMBI.

CocyiecTBoBaHHUE MPUPOJIBI M YesoBedecTBa. CoxpaHeHue OMOpa3HO0OpasHsl
KaK OCHOBa yCTOWYMBOCTH Omocdeppl. OCHOBAa palMOHATBHOTO YIPABIICHUS
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MPUPOIHBIMH PECYPCAMH M MX UCIIOJIb30BaHME. J(OCTIKEHUsT OMONOTHH U OXpaHa
MIPUPOJIBI.

JleMmoHcTpanuu:

[Toptpetsr: A. Ix. Tencau, B. H. Cykaués, B. U. Bepuaackuii.

Tabmuupel u cxemsl: «lIumesbie nenu», «bUoOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenn nuTaHusA», «IKOJIOrHMYECKass NUPAMHUAAY,
«buocepa u yenosek», «IkocucTeMa MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOrO  Jjeca», «buoneHo3 Bomoéma», «ArpoueHos3», «lIpumepHsbie
aHTPONOTEHHbIE BO3/ICHCTBUS HA IPUPOY», « BaxkHeHIIne UICTOUHUKY 3arpsiI3HEHUS
BO3/lyXa U TPYHTOBBIX BO», «[louBa — BaxkHeillas cocraBisionias Ouocdepsi,
«®akrTopel  nperpajauuu  nouBy»,  «llapHukoBbli  3pdekT»,  «DaKkTOpHI
PaAMOAaKTUBHOTO 3arpssHeHuss Ouochepr», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenue xu3HM B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ora B IpHUpOAE».

O6opynoBanue: MoeNb-almuIMKanus « TUnMyHble OMOLIEHO3b», repOapuit
«PacrturtenbHbie coolIIecTBa, KoJuieKiuu «buoneHnos», «Bpeaurenu BaxxHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUN PACTEHUM U )KUBOTHBIX,
IpUHAIESKAIINE K Pa3HBIM SKOJIOTMYECKUM I'pyliaM oJHOro Buja, KpacHas kaura
Poccuiickoii  ®enepariuy, HW300paK€HUsT OXPAHSIEMBIX BHUJOB pAcTEHUU U
AKUBOTHBIX.

Tema 5. I'eneruxa. Cesiekuusi. buorexnosorum.

[Ipenmer u 3agaun reHeTuku. Micropus pa3BuThs reHETUKHU. Poib nuTosmoruu
U 3MOPHOJIOTMM B CTAHOBJIEHMM T'€HETUKH. Bkiman poccuiickux M 3apyOexHBIX
y4€HBIX B pa3BUTHE TEHETHKH. MeTonbl TeHeTHKH (THOPUAO0IOrHYECKU,
LIUTOTEHETUYECKUM, MOJIEKYJISIpHO-TeHETU4YEeCKUi). (OCHOBHBIE T'€HETHYECKUE
NOHATHA. [ 'eHeTnuecKas CHMBOJIMKA, UCTIOJIb3yEeMasl B CXEMaX CKPEIINBaHUN.

3aKOHOMEPHOCTH HAacCIEAOBaHUs MPU3HAKOB, YCTaHOBJIEHHBIE I'. MeHnenem.
MoHoruOpuiHOe CKpeIMBaHUE. 3aKOH €IMHO-00pa3us THOPUIOB IIEPBOIO
nokosneHus. [IpaBuno ToMUHHPOBAaHUSA. 3aKOH pacUIEIVIEHUs PU3HAKOB. [ 'nmoresa
YUCTOTHI raMeT. [10oJIHOe 1 HEMOJTHOE JOMUHUPOBAHHUE.

JurnbpuaHoe ckpenmBanyie. 3aKOH He3aBUCUMOT0 HaclIeZI0BaHUS IPU3HAKOB.
[{uroreneTnueckrue OCHOBBI JUTHOPUIHOTO CKpEHIMBAaHUA. AHaIU3UPYIOLIEe
ckpemuBanue. Mcnob30BaHNe aHATU3UPYIOLIETO CKPEIMBAHUS 1JIsI ONPEICIICHHUS
TeHOTHUIa 0COOH.
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CuerieHHOe HacneoBaHue npu3HakoB. Pabora T. Moprana 1o cuernjieHHOMY
HACJIEJOBAaHHIO TeHOB. HapylleHne cuenieHust reHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpoOMOCOMHasi TEOPHS HACIEACTBEHHOCTH. | €HETUYECKUE KAPTHI.

I'enetnka mona. XpOMOCOMHOE OIpENEIICHUE MOJia. AyTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['OMOraMeTHele W TeTeporameTHble oOpraHusmbl. HacnenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIBI N3MEHUNBOCTH: HEHACIIEICTBEHHAS Y HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcHEACTBEHHOW  M3MEHYMBOCTU.  XapaKTEpUCTHKA
MOJAU(PUKALUOHHON N3MEHYMBOCTU. BapualimoHHbIN psii M BapuallmoOHHasi KpUBasi.
Hopma peakuuu mnpusHaka. KoM4ecTBEHHbIE M KAYECTBEHHBIC NMPHU3HAKH U KX
HopMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON H3MEHUUBOCTH.

HacneactBennasi, uiam TreHOTUNMYECKas, W3MEHUMBOCTh. KomOuHaTtuBHas
U3MEHUYMUBOCTh. Meii0o3 W TMO0JOBOM MpOIECC — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTallMoHHAasi K3MEHYMBOCTh. Kiaccudukaiius MyTaluii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYUHbI MyTaluid. MyTtareHHbie (hakTOpHI.
3aKOH rOMOJIOTHYECKHUX PSJIOB B HaclieIcTBeHHOM n3menunBoctu H. U. BaBunosa.

BHesnepnas HacieACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOAbl T€HETHUKH
yeJIOBEKa: TeHeaJlOTHUSCKHM, OJIM3HEIIOBRIN, IUTOTCHETUYECKUI, OMOXUMUYECKHUH,
MOJICKYJISIPHO-T€HETUYECKHIA. CoBpeMeHHoe ONpEACICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHNE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTBeHHble 3a00JieBaHMS 4YCJIOBEKA: TCHHBIC OOJIC3HH,
0OJIe3HH C HACIEJCTBEHHON MPEapacloi0oKeHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnuecknue W reHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIMIBI
310pOBOTO 00pasa *U3HHU, TUATHOCTUKH, TPOPUIAKTUKA U JICUYECHUS TeHETUUECKUX
Oone3Heil. Meauko-TeHeTUYeCKoe KOHCYJIBTHUPOBAaHME. 3HAUCHHWE METUITUHCKON
T€HETUKHU B TIPEIOTBPAIICHUH U JICYCHUH T€HETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.

Tumodees-Pecosckuii, H. 1. BaBuiios.

TaGmuier 1 cxembl: K MOHOTHOPHIHOE CKPEIIMBAHUE 1 €TI0 IUTOrCHETHYeCKas
OCHOBa», «3aKOH paCIICIJICHUS U €r0 IMTOTC€HETHYECKasi OCHOBa», «3aKOH YMCTOTHI
ramery, «JlurudpuaHoe ckpenmBanuey, « L {luromornaeckre 0CHOBBI JUTHOPHUIHOTO
CKpelnBanus», «Menosy», «B3auMoIeNCTBUE AJUIEIbHBIX T€HOBY, «I €eHeTHUEeCKue
KapThl PACTCHUM, KUBOTHBIX U YeJIOBeKa», «['eHeTuka mosa», «3aKOHOMEPHOCTHU
HACJIEIOBAHMUS, CUEIUICHHOTO C MOJIOM», «KapHOTHIBI 4YellOBEKAa U >KUBOTHBIX),
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«Buger m3menuuBocTH», «MoaudukanrnonHas W3MEHYUBOCThHY, «HacnmemoBanue
pesycdaktopay, «I'eHeTuka rpyI KpoBu», « MyTallioHHAsI ©”3MEHYHUBOCTDY.

ObopynoBanue: MoJenU-alIUIMKAU «MOHOTHOPUHOE CKPELIUBAHUEY,
«Hemnonnoe nomuHupoBanue», «JuruOpuanoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKOI U MuKpompemnapar «Jpo3zoduna» (Hopma, Mytauuu (HopMsl
KpBUIbEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlabopaTopHble U MPAKTHYECKHE PAOOTHI:

JlabopatopHas paborta Ne 5. «3ydenue pe3yapTaToB MOHOTUOPUIHOTO U
JTUTAOPUTHOTO CKpPEIIMBAHUS Y IPO30(HIbI Ha TOTOBBIX MUKpPOTIpEIapaTax.

JlaGoparopnas padota Ne 6. «M3ydyeHue MoaudUKaIMOHHON U3MEHYHUBOCTH,
MOCTPOCHHUE BAPUAIIMOHHOTO PSJia U BAPUALIMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanM3 MyTauuid y Ipo30(Quibl HA TOTOBBIX
MUKpOTIpenaparax».

[IpakTtnueckass pabora Ne 2. «CocraBleHHE ¥ aHAINW3 POJOCIOBHBIX
YEIOBEKA.

Cenexkupns Kak HayKa M IPOLECC. 3aPOXKIAECHUE CEJIEKIUU U JOMECTUKALU.
VYuenne H. U. BaBuioBa o LeHTpax MpOUCXOKACHUSI U MHOTO0Opa3us KyJlIbTYPHbIX
pacteHuil. LIeHTpbI TPONUCX 0K IEHNS JOMAIIHUX KUBOTHBIX. COpT, MOPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeIEKIIMU. MacCoBBIi U UHIMBUIyaIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUH M KUBOTHBIX. OIlEHKa JKcTepbepa. bBIM3KOPOICTBEHHOE
cKpemuBanue — HMHOpuauMHT. Ywucras nuHusa. CKpemMBaHME YHUCTBIX JIMHHI.
I'erepo3suc, niau rudbpuanas cuna. HepoacTBeHHOE CKpeluBaHue — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycnexu. IcKycCTBEHHBIM MyTareHes v noy4eHue
NOJIMIUIONIOB. JIOCTHIKEHUS CEIEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

broTexHOJIOTHsT Kak OTpaciib IPOW3BOJACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHanTHOM JIHK wm Tpancrennnix opranuzmoB. Kierounas
nHxeHepus. Knerounbsie KyapTypbl. MUKPOKIOHAJIBHOE Pa3MHOXXEHUE PACTECHHM.
KiionnpoBanue BBICOKONPOAYKTUBHBIX  CEIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.
Okojiornueckue W dthyeckue  mpobrempl. MO -  reHeTudecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpauuu:
[Toptpersr: H. U. BaBunos, U. B. Muuypum, I'. /[. Kapneuenko, M. ©. l1BanoB.
Tabnuupl 1 cxembl: kapTa «LIeHTpbl TPOUCXOXKIEHUS U MHOT000pa3us
KyJIbTYPHBIX pacTeHuil», «[lopoasl 1oMamHuX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenui», «Otnanéanas rudpunuzamnusy, «Paboter akagemuka M. @. MBanosay,
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«Ilomumnonnus», «OOBEKTH OHOTEXHONOTHN», «KIeTouHble KyIbTypel U

KJIOHHUpOBaHHeE», « KOHCTpyHpoBaHHue U IEPEHOC T€HOB, XPOMOCOMY.
O6opynoBaHue: MyJSKU IJI0JJ0B M KOPHEIUIOJAO0B TUKHUX (DOPM U KyJIbTYPHBIX

COpPTOB pacTeHUi, repbapuil «CenbCKOXO035CTBEHHBIE PACTEHUSY.
JlaGopaTopHble M NpaKkTHYecKHe padoThI:

Oxckypeust «OCHOBHBIE METOJbI U JOCTHKEHHUS CEJICKIUU PACTCHUN U
KUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIN ~ y4acTOK, B TEIJIMYHOE XO3SIMCTBO, J1abopaTopHio
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

INIAHUAPYEMBIE  PE3VJIbTATBI OCBOEHUA TIPOTPAMMBI  TIO
BOJOI'MN HA  BA30OBOM  VYPOBHE CPEJAHEI'O  OBLIEI'O
OBPA30OBAHUMA

Cormacuo ®I'OC COQ, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJibTaTaM
OCBOEHUS 00YUaIOLUMUCS IPOTPaMM CPETHETO 00IIero 00pa3oBaHus:
JIMYHOCTHBIM, METANIPEIMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOEHUS Mpeamera «buosorus»
BBIJICJICHBI CIISYIONINE COCTaBIIIONINE: OCO3HAHHE OOYYArONTUMHUCS POCCHMCKOMN
rpaXIaHCKON MACHTUYHOCTH — TOTOBHOCTU K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpeNeeHNI0, HaJlu4yhue MOTHUBAMM K  OOydeHutro  OHMOJOTHH,
IIeJICHAINIPABIICHHOE DPa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPATUIMKA Pa3BUTHS OHOJOTHUECCKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHLCS B CBOEH
NEATeIbHOCTU 1IEHHOCTHO-CMBICJIIOBBIMH  YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO0  O0pa3oBaHUs, HaJW4YUE OKOJOTHUYECCKOTO IIPABOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIngyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeaMera «buosorus» gocTUTarOTCsS B
€MHCTBE Y4YeOHOW U BOCHHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUHU C
TPAAUIIMOHHBIMA  POCCHUHCKMMHU  COLIMOKYJIbTYPHBIMH,  HCTOPUYECKUMHU U
JTyXOBHOHPABCTBEHHBIMHU IICHHOCTSMH, MPUHSATHIMH B OOIIECTBE MpPABWIAMH U
HOpPMaMH TOBEJCHUS W CHOCOOCTBYIOT MpPOIECCAM CaMOTIO3HAHUS, CAMOBOCIIUTAHUS
U CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEW TMO3ULMHM JIMYHOCTH, MATPUOTHU3MA,
YBaXECHHS K 3aKOHY W MPABOMOPSJIKY, YEJIOBEKY TPyJa U CTapIIeMy IMOKOJICHHIO,
B3aMMHOTO yBa)XCHUS, OCPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACICIUIO U
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TpaauLMsAM MHOTOHAlMOHaIbHOro Hapoaa Poccuiickon ®enepanuu, npuponae u
OKpYXaruien cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHS y4eOHOro mpeamera «buomorus» TOMKHBI
OTpaXaTb TOTOBHOCTb U CIIOCOOHOCTh OOYyYaroOLIUXCsl PYKOBOACTBOBATHCSA
c()OPMUPOBAHHON BHYTPEHHEW MO3ULMEN JUYHOCTH, CHCTEMOM ILIEHHOCTHBIX
OpUEHTAlli, TO3UTUBHBIX BHYTPEHHUX  YOEXKJCHHI, COOTBETCTBYIOIIUX
TPaJULMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
ONBITA M OIBITA JEATEIBHOCTH B IIPOLIECCE PEANM3AaLMU OCHOBHBIX HaIIPaBICHUMI
BOCIIUTATEIbHON JEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHcKOro BOCHUTAHHSI: CPOPMUPOBAHHOCTH TPAXKIAHCKOW TO3ZUIUH

o0yyaronierocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOT0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEN, yBa)XKEHUE
3aKOHA W TPABOIOPSAIKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATEIBHOCTH IPH
CO3JaHUHU Y4EOHBIX MMPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATENIbHBIX 3a]1a4,
BBIMIOJTHEHUH  OMOJIOTUYECKUX  HKCHEPUMEHTOB; CIIOCOOHOCTh  OMpPENEAThH
COOCTBEHHYIO MMO3UILIMIO 10 OTHOILIEHUIO K
ABJICHUSIM COBPEMEHHOW >KHU3HU M OOBACHATH €€; YMEHHE YUYUTHIBATh B CBOUX
JNEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICUCTBUS JTIOJEH C pa3HbIMU
yOeXICHUSIMH, KyJbTYPHBIMH IIEHHOCTSIMH M  COLMAJIbHBIM  IIOJIOKEHHEM;
TOTOBHOCTh K COTPYAHHUYECTBY B IPOLECCE COBMECTHOI'O BBINOJIHEHUSI YYEOHBIX,
[IO3HABATENIbHBIX W MCCIENOBATEIbCKUX 3a/1a4, YBa)XKUTEIBHOIO OTHOIICHMS K
MHEHHUIO ONIOHEHTOB MPH OOCYXIEHUU CIOPHBIX BOMPOCOB OMOJIOTHYECKOTO
COZIEpKaHUs; TOTOBHOCTh K T'YMaHUTAPHOW M BOJIOHTEPCKOW AEATENBHOCTH;

2) NAaTPHOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTHh POCCUMCKOMN TPAKIAHCKON UJIEHTUYHOCTH, TaTPUOTU3MA,
YBa)XXEHUS K CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH niepen PoauHoil, roproctu
3a CBOM Kpau, CBOIO PonuHy, CBOM A3BIK M KYJBTYPY, IPOLUIOE W HACTOSAILIEE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu; LEHHOCTHOE OTHOLIEHWE K MPUPOIHOMY
HACJIEIUIO U MMAMSITHUKAM MPUPO/IbI,
nocTwxkeHnsM Poccum B Hayke, HMCKYCCTBE, CIOPTE, TEXHOJOIHUAX, TPYIE;
CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCHUMCKUX yUYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOTHH, TMOHUMAaHUS 3HA4YeHHs] OUOJIOrMHM B TO3HAHMM 3aKOHOB TNPHUPOIbI, B
’KU3HU YEJIOBEKa U COBPEMEHHOTO 00IIeCTBA; UICHHAs YOeKAEHHOCTh, TOTOBHOCTh
K CITy>KEHUIO U 3amuTte OTedecTna,

OTBETCTBEHHOCTH 32 €T0 CYIL0Y;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUS
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OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHHCKOI0 HapoJa; c(OpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJACHHS; CIOCOOHOCTh OIICHUBATh
CUTYalMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUECHTHUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIaJla B TMOCTPOCHHUE YCTOMYMBOTO OYIyIIero; OTBETCTBEHHOE
OTHOIIICHHUE K CBOMM POAMUTEISAM, CO3JaHHUIO CEMbH Ha OCHOBE OCO3HAHHOIO
NPUHATHS LICHHOCTEH CEeMEHHOM >KM3HM B COOTBETCTBUU C TPAIUIIMSIMH HApPOJIOB
Poccuu;

4) ICTETHYECKOIr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;
MMOHMMAaHUE AMOIMOHATBLHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTh K CAMOBBIPQKEHHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUECKOM JTMUYHOCTH;

5) (pu3nvecKoro BocnuTaHus, GOpMHUPOBAHNUS KYJIbTYPhI
3I0POBbS ¥ IMOIMOHAJILHOTO 0JIATONOJyYHs:

MOHUMAaHHKE U pean3alus 3J0pOoBOro 1 6e3omacHoro oopasa Ku3Hu (370pOBOe
MUTaHKUE, COONTIOCHUE TUTUEHUYECKUX MPABWI U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATAM W OTHbIXa, peryjlspHas (Qui3ndeckas aKTUBHOCTB), OEpEKHOTrO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXWYECKOMY 3JI0POBbIO; MOHMMAHHUE IEHHOCTH MPaBWI WHIUBUAYAJIBHOTO H
KOJIJICKTUBHOT'O

0€30MacHOro MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HaHME MOCEACTBUN U HEMPUATHSI BPEIHBIX TPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KypeHus); 6)

TPY/0BOT0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAaHHWE IIEHHOCTH MAacTEepPCTBA, TPYIO0JIIOOUE;
TOTOBHOCTh K AaKTUBHOW JIEATECIBHOCTH TEXHOJOTHYECKOH W  COIMAIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, TNIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATh ~ TaKyl0  JCSATEIbHOCTh, HWHTEPEC K  pa3IuyHbIM  cdepam
npoecCHOHaTBEHON  JIeATeTLHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOD
Oynymieit mnpodeccu W peain30BbIBATH COOCTBEHHBIE KU3HEHHBIC IJIaHBI,
TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha
MNPOTSKECHUN BCEU )KU3HU,

7) IKOJIOTHYECKOT0 BOCTIMTAHUS:
AKOJIOTMYECKH LIENIECO00Pa3HOE OTHOWIEHUE K IPUPOIE KAK HICTOUYHUKY
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KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS; MOBBILIEHUE YPOBHS 3KOJOTMYECKON
KyJIbTYpbl: NPUOOPETEHUE ONbITA IUIAHUPOBAHUS IIOCTYNKOB W OLEHKH UX
BO3MOXKHBIX IOCJIEACTBUI Il OKpYXKaIOIIEH Cpellbl; OCO3HAHUE TJI00aIbHOIO
XapakTepa 3KOJOTUYECKUX IPOoOJIeM U IyTel ux

pEIIeHHUs; CIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MPU W3YYCHUH OMOJIOTHH
3HAHUSI W YMEHHS 0pPH PELICHHH Npo0JIeM, CBA3aHHBIX C PalMOHAIbHBIM
OPUPOJIONOIb30BaHUEM  (COONIIOIEHHME  TpaBWJI  MOBEAEHUS B  NPUPOJE,
HAaIIpaBJICHHBIX HA COXPAaHEHHE pPABHOBECHsS B DKOCHUCTEMAax, OXpaHy BHJOB,
IKOCUCTeM, Onocdepsl);

AKTUBHOE HENPUATHE IEVCTBUMN, IPUHOCAILINX BPEI OKPYKAOLIEH TPUPOTHON
cpele, yMEHUE MPOTrHO3UPOBATh HEOJArONPUSTHBIE SKOJOTHYECKHE MOCIIEICTBUS
OPEANPUHUMAEMBIX JEHCTBUM W NPEeNOoTBpallaTh HX; HAJIMYHAE PA3BUTOIO
DKOJIOTMYECKOTO MBIIUICHHS, JKOJOTMYECKOM KYJBTYpBI, OIBITA JIEATEIBHOCTH
DKOJIOTMYECKOM  HAIPaBIICHHOCTH, YMEHHsS  PYKOBOJACTBOBAaTbCA HMH B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIbHOW IPAKTUKE, TOTOBHOCTH K
Y4aCTHIO B IPAKTUYECKOU ESITENBHOCTH IKOJIOTUUECKON HANIPABIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAyKH U OOIIECTBEHHOM MPaKTUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTa B MOJUKYJIBTYPHOM MHUPE;
COBEPUIEHCTBOBAHUE SA3BIKOBOM M YUTATEIBCKOU KYJIBTYPBI KaK CPEACTBA
B3aUMOJECHCTBUS MEXIY JIOAbMH U MO3HAHUS MUpPA; IOHHUMaHue CHEelU(pUKU
OMOJIOTUM KaK HayKH, OCO3HAHMS €€ posikd B (POPMUPOBAHUM PALIMOHATIBHOTO
Hay4YHOT'O MBIIIUICHHS, CO3/IaHUU LETTOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIEM
MUpE KaK O €MHCTBE MPUPO/bI, UEJIOBEKa U 0OILECTBA, B IO3HAHUN IPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH MPoOJIeM COXpaHEHHs PUPOJHOTO PAaBHOBECHS;
yOEeXKJIEHHOCTh B 3HAYUMOCTH OWOJOTHMU [Jii COBPEMEHHOM IMBHIIM3ALNU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIULIMHbI, CO3/IaHHUE TIEPCTIEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pemiaTb  pecypcHble  MpOOJEeMbl  pa3BUTHS
YeJI0BEYECTBA, TIOUCKA MyTeH BBIXOJA U3 IIOOATBHBIX KOJOTUYECKUX MpoOeM U
o0OecrieueHus  mepexoJa K  YCTOMYMBOMY  pPa3BUTHIO,  PAIlMOHAILHOMY
UCIIOJIb30BAaHUIO MPUPOJIHBIX PECYpCcOB U (HOPMUPOBAHMIO HOBBIX CTAHIAPTOB
KU3HU; 3aUHTEPECOBAHHOCTh B MOJYYCHUH OMOJOTMYECKMX 3HAHUN B LIETSAX
MOBBIIIEHUS O0IIEH KyJIbTYpPbI, €CTECTBEHHO-HAyYHON T'PAMOTHOCTH, KaK COCTaBHOM
4acTH (PYHKUMOHAIBHOW T'PAMOTHOCTH oOydarommxcs, (opmMupyeMoi mpu
U3YYEHUHU OMOJIOTUM; TOHUMAHUE CYIIHOCTH METOJ0B MO3HAHUS, UCTIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJb30BaTh MOJy4aeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHUU OKPYXKAIOIIEr0 MUpPAa U MPOUCXOIALINX B HEM
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HBMGHGHHﬁ, YMCHHUC JICJIaTh 000CHOBaAHHbBIE 3aKJIFOUEHHS HAa OCHOBE HAayYHBIX
(1)3KTOB N UMCIOIIMNXCA NAHHBIX C OCJIbIO IMOJYUYCHHUA JOCTOBCPHBIX BbIBOJ OB,
CITOCOOHOCTH CAMOCTOSITEJIFHO HMCITOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JIIA
pCUICHUA HpO6HCM B PCAJIBHBIX JKU3HCHHBIX CUTYAalIUAX; OCO3HAHUC LICHHOCTU
Haquoﬁ ACATCIbHOCTHU, TOTOBHOCTDL OCYIICCTBIIATH
IMPOCKTHYIO U UCCICHOBATCILCKYIO JCATCIIbHOCTE HHAUBUAYAJIBHO U B I'PYIIIIC,
TOTOBHOCTH M CITIOCOOHOCTB K HCIIPCPBIBHOMY 06p330BaHI/IIO u CaMOO6p330BaHI/IIO,
K aKTUBHOMY ITOJIYUYCHHUIO HOBBIX 3HAHUU MO0 OMOJIOTHUU B COOTBETCTBUHM C
KNU3HCHHBIMHA HOTpe6HOCT5{MI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOEHUs yueOHOro mpeamera «buomorusy
BKJIIOYAIOT: 3HAYUMBbIE JUIsi (OPMUPOBAHUS MHPOBO33PEHUS OO0YYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOICHAYYHbBIC TOHSITHS, OTPaXKarolue
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpAa W CHEenu(PUKYy METOIOB ITO3HAHMUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, HEPIHs, SBIICHUE, MPOIECC,
CUCTEMa, HAay4HbIH (DAKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HccreIoBaHre, HAOMI0IeHUE, U3MEPEHHE, DKCIIEPUMEHT U IPYTHX ), YHUBEPCAITbHBIC
yueOHble JnelicTBHs (TMO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJISITHBHBIC),
oOecrieunBaronye GopMupoBaHue GyHKIIMOHATLHON TPAMOTHOCTH U COIUATILHOM
KOMIIETEHIIMA  OOyYaronuxcsi, CIOCOOHOCTh  OOYyYaloIIMXCS  HUCIOJIb30BaTh
OCBOCHHBIC MEKIUCIUTINHAPHBIC, MUPOBO33PEHUCCKIE 3HAHMS U YHUBEPCATbHBIE
y4eOHbIE IECTBUS B MO3HABATENBHON U COLIMATIBHON MTPAKTUKE.

MeranpeaMeTHBIC Pe3yNbTaThl OCBOSHHUS IMPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHuUsl TOKHBI OTPAKATh:

OBj1ajieHHe YHHBEPCAJbLHBIMH Y4€OHbIMH MO3HABATEIbHBIMU
AEeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeCTBHSA:

CaMOCTOATENIbHO  (OPMYJIUPOBaTh W aKTyaJM3WpoOBaTh  IPoOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE; WCIOJIB30BaTh MPU OCBOCHUU 3HAHUU TPHUEMBI
JIOTUYECKOTO MBINUICHHUS (aHaiM3a, CUHTE3a, CpPaBHEHWs, KiacCU(UKAIIH,
0000IIIeHNsI), PACKPBIBATh CMBICT OHOJOTMYECKUX TOHITHH (BBIACTSATH UX
XapaKTepHbIE TPHU3HAKH, YCTAHABIUBATH CBS3M C APYTMMHU TIOHATHSAMHM); OTPEACIATH
IIEJTN IeSITEIbHOCTH, 3a]1aBasi MapaMeTPhl U KPUTEPUU UX
JOCTHKEHHS, COOTHOCUTD PE3YJIbTATHI JACITEILHOCTUA C TOCTABICHHBIMU IIETISIMU;

MCIIOJIH30BATh OMOJOTUYECKUE TTOHSATHUS 111 OOBSICHEHUS (DaKTOB U SIBJICHUI
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’KUBOH  MPUPOIbI; CTPOUTH  JIOTMYECKUE  pacCyXJeHHs  (MHIYyKTUBHBIE,
JNEAYKTUBHBIE, IO AHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYUS B
paccMaTpuBaeMBIX SIBICHUAX, POPMYIMPOBATH BHIBObI U 3aKIIOUEHUS; IPUMEHATh
CXEMHO-MOJICJIBHBIE CPEACTBA Ul IMPEACTABICHUS CYLIECTBEHHBIX CBI3E€U WU
OTHOIICHUN B M3y4aeMBbIX OMOJIOTHYECKUX O0BEKTaX, a TaKXkKe MPOTUBOPEUUI
pPa3HOTO pOJA, BBIABICHHBIX B PA3NIMYHBIX HH(POPMAIMOHHBIX HCTOYHUKAX;
pa3palaThIBaTh IJIaH PELIEHUs TPOOJIEMBI C YUETOM aHATIN3a UMEIOLINXCS
MAaTEpUAIBHBIX W  HEMATEpUAIBHBIX PECYpPCOB; BHOCHTH KOPPEKTHBBI B
NEeATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YILTATOB
LEIsAM, OLIEHMBAaTh PUCKHU IIOCIEACTBUM JEATEIBHOCTU; KOOPAUHUPOBATH U
BBINOJIHATH paOdOTy B YCIIOBUSX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHMpPOBAaHHOTO  B3aUMOJICUCTBHS;  pPa3BUBAThH
KpEaTHBHOE MBIIUICHUE MTPU PEIICHUN KU3ZHEHHBIX MPOOJIEM.

2) 6a30BbIE HCCJIEN0BATEILCKHE TeCTBHA:

BJIa/I€Th HaBBIKAMH YYEOHO-UCCIIEOBATEIBCKON U MPOEKTHON J1€ATEIbHOCTH,
HaBbIKAMM  pa3pellieHuss MpoOJeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY MOUCKY METOJIOB PEIICHHS IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJOB ITO3HAHHUS; UCIIOJIB30BATh Pa3JIMYHbIE BUBI ACSITEIBHOCTH 10
MOJTyYEHHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETAlUH, IPeOoOPa30BaHUIO U IPUMEHEHUIO
B Y4€OHBIX CHUTYyalMsIX, B TOM YHCIE MPHU CO3JAHMH Y4YEOHBIX U COLUAIBHBIX
MpPOEKTOB; (OPMHUPOBATH HAYYHBIM THUN  MBILUICHUS, BJIAAETh HAYYHOU
TEPMHUHOJIOTUEH,

KJIIOYEBBIMU MOHATHSIMH M METOJAMHU; CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE

3a/71auu B 00pa3oBaTeIbHOM

AEATENbHOCTH M XU3HEHHBIX CUTYalUsAX; BBIABIATh MPUUYUHHO-CIIEACTBEHHBIE CBS3H
M aKTyaJU3upoBaTh 3a/Jady, BbIJBUraTh THUIIOTE3y €€ pElIeHUsl, HaXOAWUTh
apryMEHTBbI Ui JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHUMU, 3a/1aBaTh MapaMeTpbl U
KPUTEpPUU pELICHUS; aHAJIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ pELICHUs 3aJauu
pe3ynbTaThl, KPUTHUYECKH OLEHUBATh MUX JOCTOBEPHOCTb, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUAX; JaBaTh OLIEHKY HOBBIM CHUTYallUsM, OLICHUBATh
NpPUOOPETEHHBIM ONBIT, OCYIIECTBIATH IEJICHANIPABICHHBI MOHUCK MEepeHoca
CPE/CTB U CIIOCOOOB

JNEUCTBUS B MNPOPECCHOHAIBHYIO Cpely; YMEThb IEPEHOCUTh 3HaHUS B

MO3HABATEJbHYIO U MPAKTUYECKYIO 001acTh
KU3ZHENIEATEeIbHOCTH; yMETh HMHTErPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX

o0JylacTell; BbIABUIaTh HOBBIE WJEH, MpEAJiaraTh OPUTHHAIbHBIE MOAXOABI U

pelieHus,
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CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTepHATUBHBIC PELICHHUS.

3) padora ¢ uHdopManueii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX HHPOPMAINH (TEKCTe yueOHOTO
nocoOus, HAyYHO-TIOMYJISIPHOW JIMTEpaType, OHOJOTMYECKHX CIIOBApPAX H
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHaIU3UPOBATH
MH(POPMAIUIO Pa3InYHBIX BUJOB U (OPM MPEICTABICHUS, KPUTUUECKU OLIEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTH; (POPMYITHPOBATH 3aIIPOCHI U IPUMEHSATH
pa3iauyHble METOAbl IpPU IOMCKE U O0TOOpe Ouosiornyeckoil uHpopManuy,
HEOOXOAMMOM JJIsl BBIIOJIHEHUS YUEOHBIX 33]1a4;

npuoOpeTaTh OMNBIT HUCHOJB30BAaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPLIEHCTBOBATH KYJIbTYPY aKTHBHOI'O MCIIOJIB30BAHUS PA3JIMYHBIX
IOUCKOBBIX ~ CHCTEM; CaMOCTOSITEJIbHO  BbIOMpaTh ONTUMAalbHYIO  (opmy
MIPEACTABICHHUS] OMOJIOTMYEeCKO HH(OpManuu (CXeMbl, Ipa@uKd, AHArpaMMBl,
TaOJIMILIBI, PUCYHKH U JIPYTOE);

UCIOJb30BaTh HAYUYHBIM S3bIK B KayecTBE CpeACTBa NpuU padbore ¢
Oouonoruueckod HMHQOpMAalMe: NPUMEHSTh XUMHUYECKHe, (QU3NYECKUue U
MaTeMaTU4YECKHE 3HAKM U CUMBOJIBI, (OpMYJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIIHOCTH;

BJa/JeTh  HaBbIKAMU  paclo3HaBaHWs W 3allUThl  HMH(OpMAaIUH,
nHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBianeHue yHuBepCcalbHBIMH KOMMYHUKATHUBHBIMH 1eICTBUAMMU:

1) o0lIeHne: OCYIIECTBISTh KOMMYHHUKAIIMM BO BCeX cdepax KU3HH,
AKTUBHO YYaCTBOBATh B IMAJIOTE WJIU TUCKYCCHH TI0 CYIIECTBY 00CYKTaeMOU TEMBI
(yMeHme 3aaBaTh BOTPOCHI, BBICKA3bIBATh CYKJIECHUS OTHOCHTEIHLHO BBITIOJTHEHUS
npeajaraeMoi 3a7a4u, Y9uThIBaTh HHTEPECHI M COTJIACOBAaHHOCTD MO3UIIUI APYTUX
VYaCTHHKOB JIMAJiora WM JHUCKYCCHH), PAaclo3HaBaTh HEBepOalbHBIE CPEACTBA
oOIIeHUS, TOHUMATh 3HAYEHUE COIMATBHBIX 3HAKOB, MMPEATIOCHIIOK BO3SHUKHOBECHHSI
KOH(MJIUKTHBIX CHUTYallud, YMETh CMSTYaTh KOH(JIMKTBI M BECTH IEPETOBOPHI;
BJIQJCTh PA3IUYHBIMU CIOCOOAMU OOIICHHWS W B3aUMOJCHCTBUSA, TOHHMATH
HaMEpEeHUs APYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOH (hopMe GOpMYITHPOBATH CBOW BO3PAKEHUS; PA3BEPHYTO U JIOTUYHO
u3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsl  [eAATEJIbHOCTb:  I[OHMMAaTb W HCIOJb30BaTh
OperMyIecTBA KOMAaHIHOM W HMHAMBUAYaJbHOM pabOThl TMpU  pEUIeHUH
Ouonoruueckor mpoodsemMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS
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IPYNNOBBIX (OPM B3aWMOACWUCTBUSA TMPHU PELICHUH Y4eOHOH 3a7aud; BBHIOMpATH
TEMaTUKY U METOJIbl COBMECTHBIX JIEUCTBUH C YIETOM OOIINX
MHTEPECOB U BO3MOKHOCTEH Ka)KJJOTO WIEHA KOJIJIEKTUBA;

OPUHUMATh IIEId  COBMECTHOM  JIATENIbHOCTH, OPraHMU30BBIBATH U
KOOpPJIMHUPOBATh JEUCTBUS IO €€ IOOCTMIKEHUIO: COCTAaBIATH IUIAH JCHUCTBUI,
pacnpenenarb poid C y4€TOM MHEHUH YYacCTHHUKOB, OOCYKIaThb pPE3yJIbTaThl
COBMECTHOH palOThI; OIEHMBATh KAYECTBO CBOETO BKJAJAa M KaXIOTO YYaCTHHUKA
KOMaH bl B
oOImMi pe3ysapTaT MO pa3padOTaHHBIM KPUTEPUSM; MpeiuiaraTb HOBBIE IPOEKTHI,

OLICHUBATh UJEH C O3ULMN HOBU3HBI,

OPUTMHAJIBHOCTH, MPAKTUYECKOM 3HAUYMMOCTH; OCYILIECTBIISATh I1O3UTUBHOE

CTPaTErnyecKoe MOBEJCHUE B PA3IMUHbIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OgiageHne yHUBePCAJbHBIMYU PeryJIATUBHBIMH 1eICTBUSAMM:

1) camoopranm3anus: MCIOIb30BaTh OMOJIOTHYCCKHIE 3HAHUS IS BBISBICHUS
po0JieM U UX
pelieHrss B JKM3HEHHBIX M Y4YEOHBIX CHUTyalUsiX; BbIOMpaTh Ha OCHOBE
OMOJIOrMYECKUX 3HAHUM II€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JEHUCTBUSX U
MOCTYIKax IO OTHOIICHHWIO K >KMBOW MPHUPOJAE, CBOEMY 3I0POBBIO M 30POBBIO
OKPY>KaIOIIIHUX; CaAaMOCTOSITENIbHO OCYIIECTBIATh TMO3HABATEIbHYIO JAESITEIHbHOCTD,
BBISIBIISITh  TIPOOJIEMBI, CTaBUTh HU (HOPMYJTUPOBAThH COOCTBEHHBIE 3aJaud B
o0pa30BaTeNbHOM JESATENIbHOCTH W JKU3HEHHBIX CHUTYyalUsX; CaMOCTOSTEIbHO
COCTaBIISITh TJIAH PEIeHHs MPOOIEMBI C YUETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH W NPEINOYTEHUH; JaBaTh
OIICHKY HOBBIM CHUTYaIlMsSIM; PACHIUPATh PaMKH y4eOHOTO TpeaMeTa Ha OCHOBE
JMYHBIX MPEANOYTeHUH; IeNaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €T0,
OpaTh OTBETCTBEHHOCTH
3a peleHue; OLIEHUBATh
NPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMUPOBAHUIO W TPOSIBICHUIO IIUPOKOH SPYIUIUU B
pa3HbIX O00JacCTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM 00pa3oBaTEIbHBIN U
KyJbTYPHBI YPOBEHb. 2) CAMOKOHTPOJIb: J1aBaTh OIICHKY HOBBIM CHUTYAallHsIM,
BHOCHUTb KOPPEKTUBBI B ACSITEILHOCTb,
OIICHMBATh COOTBETCTBHE PE3YJIbTATOB IETSIM; BIAJETh HAaBBIKAMH MO3HABATEIHHON
pedIeKcHn Kak 0CO3HAHUS COBEPIIACMBIX JCHCTBUI M MBICTUTEIBHBIX TPOIECCOB,
UX pe3yJbTaTOB M OCHOBAaHUM, HCIIOJNB30BATh MPUEMBI PEPIIEKCHH JI OLIEHKH
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CUTYyalluu, BbIOOpa BEPHOTO PEIICHUsS; YMETh OLCHUBATh PUCKH U CBOEBPEMEHHO
IIPUHAMATh PEIICHUS 10 UX
CHIDKEHHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTHUX IIPU aHAJIN3E PE3YJIbTATOB
NEeATEIIbHOCTH;

3) npuHsiTHEe ce0sl U APYTrUX: NPUHUMATH ce0s, TOHUMAasi CBOM HEJOCTATKH U
JIOCTOMHCTBA; MPUHUMATh MOTHUBBI U AapPTYMEHTHl JPYIHMX IpPU aHaJIU3e
pE3yNbTATOB

JeATeNIbHOCTH; TpPHU3HABaTh CBOE MpaBO M TPaBO JAPYIUX HA OIIMOKH;
pa3BUBaTh CHOCOOHOCTh MMOHUMATh MU C MTO3UIUHU APYTOro YeJIOBEKa.

HHPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbraThl ocBoeHHs mporpammel COO mo Ouosoruum Ha
0a30BOM ypOBHE BKJIIOUAIOT CIIEHU(UIECKUE I y4eOHOro npeaMera «buosorus»
Hay4HbIC 3HAHMS, YMEHHS U CIOCOOBI JEHCTBUI MO OCBOCHUIO, HHTEPIIPETALIUU U
peoOpa3oBaHUIO 3HAHUM, BUIBI JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUM B Pa3IMYHBIX Y4YEOHBIX CHUTyallUsX, a TAKK€ B PEaJbHBIX
KU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX C Ouosiorveil. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI IO rOaM O0yUEHHUS.

[IpeameTHbie pe3ynbTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 10

KJaacce JOJKHBI OTPaXaTh:
c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOTO

3HAHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUMCKUX U 3apyOeKHBIX
y4YEHBIX-0MOJIOTOB B Pa3BUTHE OMONOTHH, (YHKIIMOHAIBHOW I'PAMOTHOCTH YeJIOBEKa
IS pelleHus XU3HEHHBIX 3ajlay; YMEHHE PAaCKpbIBaTh COJAEp:KaHHE OMOIOTHYECKHX
TEPMHUHOB W TOHSATUMN: KU3Hb, KJIETKA, OpraHru3M, MeTab0m3M (0OOMEH BEIIECTB U
MPEBpAILEHUE SHEPruu), TOMEocTa3 (caMOperyisuus), YpOBHEBas OpraHU3alus
KUBBIX CHCTEM, CAaMOBOCIPOM3BElIEeHUE (PENpOaYKIHs), HACIEACTBEHHOCTbD,
U3MEHUYMUBOCTb, POCT W Pa3BUTHE; YMEHHE H3Jararb OWOJIOTMYECKUE TEOpUU
(kmero4yHasi, XpOMOCOMHAsl, MYTAal[MOHHAs, LIEHTpaJIbHAas JOTMa MOJICKYJISIPHOU
ouonorun), 3axkousl (I'. Mennens, T. Moprana, H. W. BaBunoBa) u y4yenus (o
[EHTpaX MHOroo0pa3usi W TMPOUCXOXKACHUS KyIbTypHbIX pactenuii H. U.
BasuoBa), onpenesnsTe rpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM; YMEHUE
BJIa/IETh METOJIaM{ HAy4YHOTO TMO3HAHMS B OMOJOTHH: HaOIIOJCHHWE U OMHCAHUE

29



KUBBIX CHCTEM, IMPOLECCOB W SBJICHHUM, OpraHu3auus W [POBEACHUE
OHMOJIOTHYECKOr0 KCIIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3bI, BHISIBJICHHE 3aBUCUMOCTH
MEXAY HCCIeIyeMbIMU BeIUYMHAMU, OOBSCHEHHE TIOJYyYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHATHM, TEOPUN U 3aKOHOB, YMEHUE JEIaTh BBIBOIBI
Ha OCHOBAaHUHU IMOJYYEHHBIX pPE3YJNbTATOB;, YMEHHE BBIACISATh CYLIECTBEHHbIE
NPU3HAKK BHUPYCOB, KJIETOK MPOKAPHUOT M OYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOIECCOB: 0OMEHA BEIIECTB U
MIPEeBpAIICHHS YHEPTUH B KJIETKE, (POTOCUHTE3a, MIIACTUYECKOTO U SHEPTETUIECKOTO
0o0MeHa, XeMOCHHTE3a, MUTO3a, ME03a, OIIO0TBOPEHUS, Pa3MHOXEHUS,
WHJVMBUAYaJIBHOTO pa3BUTHS ~ OpraHu3ma
(oHTOr€HE3); yMEHHE NIPUMEHSTh OTyUYEHHbIE 3HAHUS AJIsl 00bSICHEHUS
OMOJIOrMYECKUX MPOIIECCOB U SIBJICHUM, JJI IPUHITHS IPAKTUUECKUX PEIICHUH B
MOBCEIHEBHOM KM3HU C LIEJIbI0 00ecreyeHus: 0€30MaCHOCTH CBOETO 3710POBBS U
3JI0pOBBS OKPYKAIOIIMX JIFOJIEH, COONIOIEHNS HOPM I'PaMOTHOT'O TIOBEJICHUS B
OKpY>Karolllel IpUpPOIHON cpesie, HOHMMaHue HEOOXO0AUMOCTH UCTIONIb30BaHUS
JOCTHKEHUN COBPEMEHHOU ouosioruu “ OMOTEXHOJIOTUH 11
PaLMOHAIIBHOIO MIPUPOIONOJIB30BAHNS; YMEHHE pEelIaTh JIEMEHTApHBIC
Tr€HETUYECKHUE 3a]]a4l HA MOHO- M IMTUOPUIHOE CKPEIIMBAHUE, CLIETNIEHHOE
HacCJIEJOBaHHUE, COCTABIISTh CXEMbl MOHOTUOPUTHOTO CKPEIIMBAHUS JISI
IpeicKa3aHusl HacIeqOBaHU IPU3HAKOB Y OPraHU3MOB; YMEHHE BBIIIOJIHATh
1abopaTopHBIEC U MPAKTUYECKHE padOThI, COOTIOAATh
npaBuia mnpu padbore ¢ ydyeOHbIM U JaOOPATOPHBIM OOOpPYAOBAHHEM; YMEHHE
KPUTUYECKH OLIEHMBaTh W HHTEPIPETUPOBATh HH(GOPMAIMIO OHUOJIOTrHYECKOTO
CoZlepKaHMsl, BKIIOYAIOLIYI0 IICEBAOHAYYHBIE 3HAHMS W3 Pa3IMYHBIX MCTOYHUKOB
(cpeactBa maccoBoi MH(pOPMALIUK, HAYYHO-TIOMYJISIPHBIE MAaTE€pPHAJIbl), STUYECKHUE
aCHeKThl COBPEMEHHBIX HCCJIEIOBAHUW B OHMOJOTMU, MEAMIIMHE, OMOTEXHOJIOTHUH;
YMEHHUE CO3/aBaTh COOCTBEHHbBIE MHCBMEHHBIE W YCTHBIE COOOIIEHHs, 00001Ias
OMONOrHYeCKyl0 HMH(OpPMAIMIO U3  HECKOJbKUX  HCTOYHHKOB, T'PaMOTHO
MCIIOJIH30BaTh MOHATUIHBIN armapaT OMOJIOTHH.
[IpeameTHbie pe3ynbTaThl OCBOEHUsI yuyeOHoro mnpeamera «buonorus» ¢ 11

Kaacce IOKHBI OTPaXaTh:
c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIH OMOJIOTHH B CUCTEME HAyYHOTO

3HAHMS €CTECTBEHHBIX HayK, B (POPMUPOBAHNHM COBPEMEHHOW €CTECTBEHHOHAYYHOMN
KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHHUS, O BKJIAJIe POCCUICKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B Pa3BUTHE OMONOTHH, (YHKIIMOHATBHOW T'PAMOTHOCTH YeJIOBEKa
IJIsL pelIeHus KHU3HEHHBIX 3ajad; YMEHHE PacKphIBaTh COAEPXKAaHME OMOIOTHYECKHX
TEPMHUHOB W TIOHITHIA: B, MOMYJISAIUS, TEHO(OH I, SBOJIONHS, JBIKYIINE CHJIBI
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(bakTOphl) HBOMIONKHK, MPUCTOCOOTICHHOCTh OPTraHW3MOB, BHI000pa30BaHHUE,
AKOJIOTHYECKUE (PAKTOPBI, IKOCHUCTEMA, MPOIYUEHTH, KOHCYMEHThI, PEIYLEHTHI,
[enu MUTaHus, SKOJOTWYecKas NUpaMuaa, OUOTeoleH03, Ouocdepa; yMeHHe
u3naratb OWojoruyeckue Teopuu (dBosonoHHas Teopusi Y. JlapBuHa,
CUHTETHYECKAs TEOpPHUsI ABOJIIOLMM), 3aKOHBI U 3aKOHOMEPHOCTHU (3apOJIbIIIIEBOTO
cxonctBa K. M. bapa, yepeqoBaHus IJIaBHBIX HAIlPaBJICHUN U IyTEW 3BOJIOLUAH A.
H. CeBepuiona, yuenus o 6unochepe B. U. BepHaackoro), onpenensiTe rpaHUIIbl KX
MPUMEHUMOCTH K >KHMBBIM CHCTEMaM; YMEHHE BJIAJIETh METOJaMH HAy4YHOTO
MMO3HAHUS B OMOJIOTMH: HAOJIONCHWE W OMHMCAHKE JKMBBIX CHCTEM, IMPOIIECCOB U
SABJICHUM, OpraHu3aluss W TMPOBEJCHHE OUOJOTHYECKOTO  IKCIIEPUMEHTA,
BBIJIBIJKCHUE THUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIEIYEMbIMU
BEJIMYUHAMU, OOBSICHEHHUE MOJYUYCHHBIX PE3yJIbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX
MOHATHUM, TEOPUI U 3aKOHOB, YMEHHUE JI€JIaTh BHIBOJIbl HA OCHOBAHUU MOJYYEHHBIX
pe3yJbTaTOB; YMEHHE  BBIIEIATh  CYIIECTBEHHbIE  NPU3HAKA  CTPOCHHS
OMONOTUYECKUX OOBEKTOB: BHUJOB, MOMYJAIMM, MPOIYIIEHTOB, KOHCYMEHTOB,
pPEayLIEHTOB, OHOTEOLIEHO30B W  JKOCHCTEM, OCOOCHHOCTH  MPOLIECCOB:
HACJICJICTBEHHONM W3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHA000pa30BaHUS,
PUCTIOCOOJICHHOCTH OpPTraHU3MOB, JEUCTBHSI DKOJIOTMUECKHX (PAKTOpOB Ha
OpraHu3Mbl, IEPEHOCA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX, AHTPOIOTE€HHBIX
M3MEHEHH B DJKOCHUCTEMaX CBOEH MECTHOCTH, KpPYroBOpoTa BEIIECTB W
OMOT€OXMMUUYECKUX IIUKJIOB B OMocdepe; yMEeHHE TPUMEHSITh MOJyUYeHHbIC 3HAHUS
JUIsT  OOBSICHEHUS OHMOJOTUYECKUX TPOIECCOB U SIBJICHHWM, [JIsi MPUHATHS
NPaKTHYECKUX PEIICHHWH B TIOBCEIHEBHOM JKHM3HH C IIE€JIbI0 OOecreUueHus
0€30IMacCHOCTH CBOETO 370POBbSl U 3JI0POBbS OKPYXKAIOIIUX JIIOACH, COOIOACHUS
HOPM TPaMOTHOTO TMOBEICHHUS B OKPYXKAIOIIEH NPUPOIHON cpele, MOHUMAHHE
HEOOXOUMOCTH HCIIONB30BAaHUSA JIOCTH)KCHHM COBPEMEHHOW OWOJIOTHH IS
pPallMOHAJIBHOTO  MPHUPOJAOIOIB30BaHUSA;, YMEHHE  pelaTh  3JIEMEHTapHbIE
OMOJIOTHYECKUE 3a]]a4H, COCTABIISATh CXEMBbI

MepeHoca BEIIeCTB U SHEPTUHU B SKOCUCTEeMax (IIeTH MUTAHHUA); YMEHHUE BBITIOTHATh

nabopaTopHbIE U MPAKTHYECKUE PabOTHI, COOIIOIATH

npaBuwia npu paboTe ¢ y4eOHBIM W JIA0OPATOPHBIM OOOPYIOBAHHMEM; YMEHHUE
KPUTUYECKH OILICHUBATh W HWHTEPIPETHPOBATH HHPOPMALUIO OMOJIOTUYECKOTO
COJICpKaHMS, BKIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX MCTOUHHKOB
(cpenctBa  maccoBoil  mH(pOpPMalUMU,  HAYYHO-TIOMYJISIPHBIE  MaTEpHalibl),
paccMaTpuBaTh  TJ00ATbHBIE  JKOJOTUYECKHE MPOOJEeMbl  COBPEMEHHOCTH,
(dbopMHpPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIMIO; YMEHHE CO3/1aBaTh
cOOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIeHuUs, 000011as OUOIOrHYEeCKyIO
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nH(DOPMAITUIO U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO HCIIOIH30BaTh MOHITHIHBIN
amnrmnapar OHuOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
No/ HanmeHnoBaHue pa3ae/ioB U TeM (ungposere)
(]
@ NPOrpamMMbl Konrpoabubie | IlpakTuyeckue 00pasoBaTelLHbIE
Bcero pecypchl
padoThI padoThI

bubmuoreka [[OK

1 buornorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK

2 JKuBbie CUCTEMBI U UX OpraHU3ALIMS 1 https://m.edso0.ru/7f41c292
5 bu6mmoreka [JOK

3 XUMUYECKUH COCTaB U CTPOCHUE KIETKH 8 1 hitps://m.eds00.ru/7f41c292
bu6nmoreka [JOK

4 FKM3HENCATENLHOCTL KIICTKH 6 https://m.edsoo.ru/7f41c292
Pa3zMHOXeHNEe 1 MHAUBUyaJIbHOE PA3BUTHE bubmuoreka [JOK

5 OpraHu3MoOB 5 1 https://m.edsoo.ru/7f41c292
HacnencTBeHHOCTH U N3MEHYUBOCTD bu6mmorexa [JOK

6 OpPraHu3MOB 8 15 https://m.edsoo.ru/7f41c292
Cenekius opranu3MoB. OCHOBBI bubnmnoreka [JOK

7 OMOTEXHOJIOTHHI 3 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK

8 PesepBHOE Bpemst 1

https://m.edsoo.ru/7f41¢c292



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

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
32
11 KUIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (undposrre)
Ne ni/m oOpa3oBaTe/ibHbIE
NMPOrpaMmblI Koutpouabnubie | I[lpakTnueckue
Bcero pecypchl
padoThI padoThI
bubnnorexa [JOK
1 JBOIMIONHOHHaA Gronorns 8 1 1 https://m.edso0.ru/7f41cc74
BoO3HUMKHOBEHME U pa3BUTHE KU3HU HA bubmmnoreka [JOK
2 3emie 8 0.5 https://m.edsoo.ru/7f41cc74
bubmmoteka [IOK
3 OpraHM3MEL 1 OKpYKIOLIas Cpena 4 1 https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK
4 Coo01iecTBa 1 IKOJIOTUYECKUE CUCTEMBI 8 hitps://m.edsoo.ru/7f4lcc74
but6mmorexa [IOK
5 I'eneruka, cenexius. buorexnomnorum. 6 1 2 .
https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4.5
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YYEBHO-METOINYECKOE OBECIIEYEHHE

OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* buonorus, 10 knacc/ Ilaceunux B.B., Kamenckuii A.A., Py6uioB A.M. u apyrue
/Mon pen. [Taceunuka B.B., AkiimonepHoe o61iectBo «M31aTeascTBo
«IIpocBenienue»

* buosnorus, 11 kinacc/ [laceunuk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue

/Mlon pen. ITaceunuka B.B., AkiimonepHoe o61miectBo «M31aTeabcTBO

«IIpocBenieHue»

METOIUYECKHUE MATEPUAJIBI IJISA YUUTEJIA
1. buonorus 10 ki./ Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u ap. /mon

pen. [laceunnka
2.1. buonorus 11 xn./ Ilaceunux B.B., Kamenckuii A.A., Py6iioB A.M. u ap.

/mox pen. [Taceunnka



3.buomornst B Tabmumax  6-11  wkmaccel.  CmpaBoyHoe — mocoOwue.
AstopsicoctaBurenu T.A. Koznosa, B.C. Kyumenko

4. https://edsoo.ru/metodicheskie-materialy/

5. https://edsoo.ru/mr-biologiya/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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bubanoreka [{OK ; https://edsoo.ru/; http://resh.edu.ru/ ; Odunmansable PabOTHI
Cratl'pan 2023-2024 yueOHbIii roa (3a1anust 1 OTBETHI) (eobraz.ru); Yuurtemnsm -

Poccuiickas snextponHas mkosa (resh.edu.ru)


http://resh.edu.ru/
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