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IHOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mporpaMMmbl IO OHOJIOTHU TEOPETHUYECKYIO OCHOBY JIIS
ompeneNIeHus] TOAX00B K (OPMHUPOBAHUIO COAEPKaHUS Y4eOHOro IpeaMeTa
«buosorusi» COCTaBWIU: KOHIENTyalbHble TmonoxkeHus @PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIE, CONEp)KaHMs, pe3yJbTaToB OOy4YeHUS U
TpeOOBaHUI K YPOBHIO TIOJITOTOBKH BBIITYCKHUKOB, TOJIOXKEHUS 00 OOIINX LEIX U
MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHErO
obmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe IMOJOKEHUS O
cnerudurke OMOJIOTHH, €¢ 3HAYCHUH B IMO3HAHWUU KHUBOU MPUPOABI U 00ECIICUCHUH
CYIIECTBOBAHUS YeNOBEYECKOTO obOmecTBa. COrjlacHO HA3BaHHBIM TOJIOKCHUSM,
OTIpeJIeICHBl OCHOBHBIE (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu Ja€T TpPEACTaBIEHHWE O IesIX, 00 oOmein
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUS OOY4YaIONIMXCS CpEeICTBaAMU
yueOHOro mnpeamera «buonorus», omnpenenser o00s3aTeIbHOE MPEIMETHOE
CoJiep’KaHHMe, €ro CTPYKTypy, pacupeielieHue IO pa3jeiaaM U Temaw,
PEKOMEHAYEMYIO MOCIE0BATEIbHOCTh U3YUYEHHSI YUYEOHOr0 MaTephayia ¢ yu4eToM
MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JOTUKH O0O0pa3oBaTEIbLHOIO
npoIiecca, BO3pacTHBIX 0COOCHHOCTEH 00yUaOIIUXCSl.



B nmnporpaMmvMe 1o OWONOTMM TakXe YYHUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMHpPOBAHMH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIBHOM
NEATeNIbHOCTU/Y4EOHBIX JCHUCTBUI OO0ydYaronIuXxcsi MO OCBOCHHUIO COJEp KaHUs
OMOJOrnYecKOro o0pa3oBaHMUs.

B nporpamme no 6uonorun (10—11 xmaccel, 6a30BbI YPOBEHb) peaiu30BaH
MPUHIMI TPEEMCTBEHHOCTH B HM3YYCHHHM OHWOJIOTHH, OJlaromapss 4YeMy B HEH
MPOCMATPUBAETCS HAIMpPABICHHOCTh HAa pa3BUTHE 3HAHWH, CBA3AHHBIX C
dopmupoBaHrEeM €CTECTBEHHO-HAYYHOTO MHUPOBO33PCHHUS, IIEHHOCTHBIX
OpPUEHTALUN JIMYHOCTH, SKOJOTHIYECKOTO MBIIUICHHS, IPEICTABICHUN O 3J0POBOM
oOpa3e XH3HH M OEpEeKHBIM OTHOIICHHEM K OKPY’KAaIOIIeH MPUPOTHOU cpeje.
[TosTomMy Hapsiny ¢ M3y4eHHEM OOIICOMONIOTMYECKUX TEOPHH, a Takke 3HAHUH O
CTPOCHUU JKUBBIX CHCTEM PA3HOTO PaHra M CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJOTUH yIEJICHO BHUMAaHHE HCIOJIB30BAHUIO
NIOJTYYCHHBIX 3HAHWH B TTOBCEAHEBHOM KU3HU JUISl PEIICHUS MPUKIAIHBIX 33124, B
TOM YHCIIe: TMPOPUIAKTHKN HACJICICTBEHHBIX 3a00JIeBAaHUI 4YeNOBEKa, MEIUKO-
TCHETUYECKOTO KOHCYJIbTUPOBAHUS, 00OCHOBaHHUS IKOJIOTUIECKH
1IeJIeCO00pa3HOro TMOBEJEHUSI B OKpY)Kalollell NpUpPOJHON Ccpene, aHaau3a
BIIMSTHUSL XO3SIICTBEHHOM MESITEIbHOCTH YEJIOBEKa Ha COCTOSHUE TMPUPOIHBIX U
UCKYCCTBEHHBIX YKOCUCTEM. Y CUJICHHE BHUMAHUA K MPUKIATHON HANPaBIEHHOCTH
yueOHoro npeamera «buoNOrus» MPOJUKTOBAHO HEOOXOAMMOCTHIO OOecredeHus



YCIIOBUU JJIS PEIICHUS] OJHOM M3 aKTyaJdbHbIX 3aJ1ay IIKOJBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpas mOpenanonaraer (GopMuUpoBaHHE Yy  OOydarouIuxcs
CHOCOOHOCTH A alnTUPOBAThCS K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero oO0pa3oBaHUS 3aHUMAET BAXKHOE
Mecto. OHa oOecrneunBaer (QopMupoBaHUE y OOyYarOIIMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MUpA, paclIMpseT U 0o000IIaeT 3HAHUA O >KMBOW MPHUPOIE, €€
OTJIUYMUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUHU, CO3/aET
yCIOBUSL  JUJIsi:  TO3HAHMST  3aKOHOB  JKMBOW  MpUpONbl, (OpMHpPOBAHUSA
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 30pOBOTO U Oe3omacHoro obpasza
KU3HU, IKOJIOTMYECKOT0 MBIIIUICHHS], IEHHOCTHOTO OTHOILIEHUS K KMBOW MpPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUS UMEET TaKXKe ISl PeIIeHUs] BOCIIUTATEIbHBIX U
pa3BHBAIOIIMX  3aJa4y  CpeaHero  obmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydyenne 6uonorun obecreynBaeT yciaoBusi At GOpMHUPOBAHUS
WUHTEIJICKTYalbHbIX, KOMMYHUKAI[MOHHBIX W  HMH(POPMAIIMOHHBIX HaBBIKOB,
ACTETHUYECKOM KYJIbTYpPbI, CIIOCOOCTBYET MHTErpalMi OUOJOTMYECKUX 3HAHUU C
NPEJICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEIMETOB, B YACTHOCTU, (QU3UKU, XUMHUH
u reorpadun. HazBaHHbIE TOJOXKEHHUSI O MpPETHA3HAYEHUU y4eOHOTo MpeaMeTa
«buonorus» cocTaBMIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIpOorpaMMe IO
OHMOJIOTUH.

Otb6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIICH C TMO3UIMHA KyJIbTYpOCOOOpPa3HOTO TMOAXO0/la, B COOTBETCTBUH C
KOTOPBIM OOydYaromuecs JOJKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUYUMBbIC JIA
dbopMupoBaHusi O00IIEH KyJIbTYpbl, ONPECISAIONIUE aJleKBAaTHOE IIOBEICHUE
YeJIOBeKa B OKPY’KAroOIIeH MPUPOJHOU cpejie, BOCTpeOOBAaHHBIE B TOBCEIHEBHOU
KU3HU W MPAKTHYECKOM aesaTeabHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPhIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJICTABIECHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3alUH
OHMOJIOrMYecKOoro 00pa3oBaHus.

CtpykTypupoBaHHE COAEpXaHHUs yduyeOHOro marepuaia B Iporpamme IO
OWOJIOTUM  OCYIIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOEHHOCTAX JKUBOW NPUPOABI, O €€ YPOBHEBOW OpraHu3anuu U
ABOJIFOLIMHU. B COOTBETCTBHUHU C 3TUM B CTPYKType ydyeOHoro npeamera «buomgorus»
BBIJICJICHBI CIIEYIOIIME COAEp/KaTeabHble TUHUU: «buosiorus kak Hayka. MeTobl
Hay4yHOro no3HaHus», «Kierka kak Ouosiormueckas cucrema», «OpraHmsm Kak



Ouosiornueckas cucreMa», «CucrteMa ¥ MHOroo0Opa3ue OpraHMYeCKOro MHpay,
«IBOJIONHUS KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTU.

Henp uzydyenust yueOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHUE  OOyYalOUMMHUCA  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIBHOU
OpraHu3alMy KUBBIX CHUCTEM pPa3HOr0 paHra ¢ MpuoOpeTeHHue YMEHHI
UCIIOJIB30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JIEMCTBUUA B OTHOIIEHWU OOBEKTOB
YKUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTixeHue 1enu u3ydeHus: yueOHoro rnpeamera «buomorus» Ha 6a30BOM
YpOBHE 00€CTIEUnBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHMYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPpaBWIaX, CIyXalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIlUH, BBIJAIOMIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOy4aromuXxcs MO3HABATEIbHBIX, MHTCIUICKTYAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TPOIIECCE aHajiu3a JaHHBIX O MYTAX Pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, MACH W TMOAXOJAOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy OOydYarommxcs oOmeil KyJabTypbl, (YHKIIMOHATBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SIBICHUS OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABI HAa OCHOBAHMM 3HAHUW U OIBITA, MOJYYEHHBIX IPHU
U3y4eHUH OUOJIOTHH;

dbopMupoBaHuE Yy OOYy4YaIOMIMUXCS YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIHHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEKICHHOCTH B BO3MOYKHOCTH IO3HAHMSI YEJIOBEKOM >KHBOM
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHHS ATHICCKHUX
HOPM TIPU TIPOBEICHNN OMOJIOTUYECKUX UCCIICTOBAHMIA,

OCO3HAHUE IIEHHOCTH OHWOJIOTMYECKUX 3HAHWM ISl TOBBIIMIEHUS YPOBHS
AKOJIOTHYECKOUN KYIBTYPHI, ISl (JOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUHN B TIOBCETHEBHOU JKU3HU IS
OLICHKH MOCJIEICTBUI CBOEH JESATEIBbHOCTH M0 OTHOIICHUIO K OKpYXKaIolllel cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpeanero oOmiero oOpa3oBanusi «buonorus», u3zydaemas Ha
0a30BOM YpOBHE, SBISECTCS 0O0S3aTEIbHBIM yYEOHBIM MPEAMETOM, BXOMISIINM B
cocTaB npeaMeTHol obsactu « EcTecTBEeHHO-HAayYHbIE IPEAMETHI.



JI1st u3yuenust 6uosioruu Ha 0a30BOM YpOBHE CpeHEro o01iero oopa3oBaHus
otBoauTCS 68 yacoB: B 10 kimacce — 34 vaca (1 gyac B Heaento), B 11 kmacce — 34
yaca (1 yac B HezielI0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponr Ouonorun B (QoOpMUPOBAaHWM COBPEMEHHOW HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TPUPOJIBI (HAOTIOICHHE, DKCTIEPUMEHT, ONTMCAHUE,
u3MepeHue, Kiaccudukanus, MOJETUpPOBaHUE, CTaTUCTUYEeCKas o0paboTka
JAHHBIX ).

JdeMoHcTpanmu:

[Toptperst: Y. dapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuiel u cxeMbl: «MeTobl TO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M NpakTUYeCKHEe PadOThI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHue pa3iMYHBIX METOIOB IIPHU
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. )KuBble cucTeMbl M MX OPraHu3aIusi.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otnudue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3alud OUOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, MOMYJSLMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpaumuu:

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKH JKU3HNY, « Y POBHU OpraHU3aIuu
YKUBOU MPUPOIBI».

O6opynoBanue: Mojieas moJiekyinsl JJTHK.

Tema 3. XuMu4eckuii cocTaB u cTpoeHHE KJIETKH.

XUMHYECKUA COCTAaB KIETKA. XHUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpAJbHBIX BelleCTB B KieTtke. llognep:xkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue O€IKOB. AMHUHOKUCIOTHI — MOHOMEPHI OEIKOB.
He3amennmMble 1 3aMEHUMBIE AMHUHOKHCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKyNbl (IEepBUYHAsA, BTOPHUYHAs, TpPETHUYHAs U
YeTBEPTUYHAA CTPYKTypa). XHUMHUECKHUE CBOWCTBa OenkoB. buomornueckue
GyHKIMHN OENKOB.



®depmeHThl — Ouosormyeckue kartanuszatopbl. CrTpoeHue ¢epMeHTa:
aKTUBHBIA I1IEHTp, cyOcTpatHas crneuupuuHoctb. KodepmenTsl. BuramuHsbl.
Otnuuust GepMEHTOB OT HEOPTaHUUYECKHUX KaTalIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl  (TJIOKo3a, pubo3a U J1€30KCUpU003a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmayi, TJIUKOTeH,
1eJuI0I103a). buonornvyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  TpurauUepuabl, Qgocoaunuasl, crepounbl. ['mapoduIbHO-
ruapodoOHble cBoiicTBa. buonormyeckue ¢GyHkuuu saunuaoB. CpaBHeHue
yIJI€BO/IOB, OEJIKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBeie kucnorsl: JHK wu PHK. Hykineotnaer — MoHOMEpBI
HykJIenHOBbIX KUcHoT. Ctpoenue u ¢pyHkuuu JTHK. Crpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kietke. Kierounas Teopust — npuMep B3auMOAeHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUeHUS KIETKH.

Knerka kak menoctHass >xuBast cuctemMa. OOmme MNpU3HAKK KIIETOK:
3aMKHyTasi HapykHas memOpana, monekynsl JIHK kak renernueckuii ammapar,
cUcTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »3yKapuoTHYecKas M mpokapuotudeckas. OcoOeHHOCTH
CTpOeHUsl TMpoKapuoTHdeckoil kieTku. Knerounas crenka Oakrepuid. CtpoeHue
ADYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYUSL PACTUTEIBHOM, >KMUBOTHOM U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KIIETOYHAs CTE€HKA, FJIMKOKAJIMKC, UX
¢bynkiuu. [Tnazmatuueckas memOpana, e¢ cBoictBa u ¢pyHkiuu. [luromnasma u ee
opranouael. OmHOMeMOpaHHbIe opraHowabl kietku: OIIC, ammapar ['ombmxw,
nu3ocoMbl. [lonyaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHIPHUH, IJIACTUIBI.
[IpoucxoxxaeHne MHUTOXOHAPUN W TutacTUA. Bunbl tumactua. HememOpanHbIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIIUU OPTaHOUIOB KJIETKU. BKiItoueHus.

Snpo — perynsaTopHblii 1eHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Juarpammser:  «PacnpenenieHne XMMHYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOW IPUPOAEY.

Tabmuier 1 cxembl: «llepuoamdeckass TabnuIa XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHne MoJIEKYJIbI BOAbI», «brnocunTe3 6enkay, «CTpoeHHEe MOJIEKYJIIbI OelKay,
«Ctpoenne dhepmenta», «HyknennoBsie kucinotel. JJHK», «CtpoeHne MoseKysibl



AT®», «CTpoeHHE YKapUOTHYECKOM KIETKN», «CTPOCHHE JKMBOTHOU KIIETKN»,
«CTpoeHHEe pacTUTENbHOU KIETKU», «CTpoeHUE MNPOKAPUOTHUECKON KIETKWY,
«CTpoeHue sapa KIETKN», «YTIIEBOABDY, «JIumuab.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJOBaHUE MJi1 MPOBEACHUS
HaOJIOJICHUM, HW3MEPEHHM, HKCIEPUMEHTOB, MUKPOIpENapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M NpakTHYeCKHEe PadOThI:

Jlaboparopnass pab6ora Ne 1. «/3yyeHue KaTaIUTUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota No 2. «M3ydyeHue CTpOeHHMsS KIETOK paCTEHUH,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpemnaparax U HuX
OMHMCAHUE.

Tema 4. 7/KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIIeCTB, WK METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEpreTUUeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W JHEPIHMM B TMOHUMAaHHHU
MeTabor3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHsbIii. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U NMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMmHoBasg ¢a3pl (orocuHreza. Peakiuu
doTocunTe3a. IpdekTuBHOCTh oTOCHHTE3a. 3HAUCHUE (POTOCHMHTE3a IS KU3HU
Ha 3emuie. BiusiHue ycnoBuit cpeibl Ha (POTOCMHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEMOCHHTE3a JIs
KU3HU Ha 3emIie.

DHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUU B KIETKE. OTambl HJHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KUCIOpOogHOE OKHCIEHHWE, WX KIETOYHOE
JIbIXaHHE. OxkucnurenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
ASHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanus reHeTndeckoil uWHMOpMAIMK B KIETKE. | €HETHYECKUH KOA U €ro
cBoicTBa. Tpanckpuniusi — matpuunblii cuate3 PHK. Tpancnsauus — GuocunTes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCHIOT. Pomb pubocom B
OouocuHTese OenKa.

Hexknerounsie ¢opmel xu3Hu — BUpychl. ctopust oTkpeitust Bupycos (/1. .
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS] U HKM3HEHHOTO LHKJIa BHPYCOB.
bakrepuodaru. bonesnu pacTeHui, JKUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bo3oynurens CIIM]/]a.



OOpatHas ~ TpaHCKpumius, peBepraza W  uHTerpaza.  lIpodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanmu:

Ioptpersr: H. K. Konsnos, J[. . UBanosckuii, K. A. Tumupsizes.

Tabmunpl 1 cxeMmbl: «Tunbel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii ooMen», «Xiopormiacty, «Dotocuntes», «Ctpoenue J[HK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE reHay, «CunTe3 0enka», «['eHeTHYecKuil Koy,
«Bupyce», «bakrepuodaru», «Ctpoenue u xu3HeHHbI 1ukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmmkanuu «Y aoenue IHK u Tpanckpumiusy,
«buocuntes 6enkay, «CTpoeHue KIETKNU», Moiesb CcTpykTypbl JIHK.

Tema 5. Pa3MHoKeHNe 1 MHAUBUIYAJTBHOE PAa3BUTHE OPTAaHU3MOB.

Knerounslii muki, wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Tpormecchl, mpotekatonue B uHTepdaze. Perukarmus — peakuuss MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBI Ha0Op — KapUOTHII.
JlumionaHBId U TAlUIOWAHBIA ~ XPOMOCOMHBIC  HAaOOphL.  XPOMAaTHIBI.
[uTosornueckue OCHOBBI PAa3MHOXKEHUA U  HUHAUBUIYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemasi rubenb KJIETKH — arorTo3.

dopMbI pa3MHOKEHUS OPTaHU3MOB: Oecrosioe U nosnoBoe. Bunpl 6ecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, ITOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpraHMU3MOB, €r0 3HAYEHUE JJIS1 CEJEKIIUH.

[TonoBoe pa3MHOKEHHUE, €r0 OTAUYHSI OT OECIIONIOTO.

Meito3. Cranun Mmeiiosza. Ilpoueccel, mpoucxoasume Ha CTaausx Meiosa.
[ToBenenne xpomocom B wMmenosze. KpoccuHroep. buosnoruyeckuii CMbICT |
3Ha4YCHUE MEH03a.

ameTtorenes — mporecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W siM9HUKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CIepMaro30u]l, SIMIEKIEeTKa) — CIIEpMATOr€HE3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHUS SAWIEKIETOK W crepMato3ouaoB. Omio0TBOpPEHHE.
[TapTenorenes.

NunuBuayanbHoe pasBuTHe (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtanbl SMOPHOHATIBFHOTO PA3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. lloctamOpuoHanbHOE pa3BuTHE. THIBI
MOCTAMOPUOHAILHOTO Pa3BUTHUA: MpsIMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpeabl Ha Pa3BUTHE OPTraHU3MOB, (HDAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKICHHBIC
YPOJICTBaA.

Poct u pa3zBurne pactenuil. OHTOT€HE3 IIBETKOBOT'O PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «DOpMbl PpPa3MHOXKEHHUS OpPraHU3MOBY», «/[BolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHHil», «BeretaTuBHOEe pa3MHOXEHUE
pacteHuity, «Jlenenue kietku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Knetounslii mukin», «Pemmukanua JJHK», «Mutosy,
«Meiosz», «IIpsmoe u HenpsaAmoe pa3BUTHEY, «'aMEeTOreHe3 y MIICKOIMUTAOIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTCHE3a».

O6opynoBanue: MHKPOCKOTI, MUKPOIpENapaThl «CriepmMaTo30U/1bl
MJIEKOTTUTAIOUIETO», «SHeKneTka MiIeKonuTamero», «KapruokuHes B KIETKaX
KOpEIllKa JyKa», MarHuTHas MOJEb-alIuiukanusa «JleleHue KIeTKu», MOJIEIb
JTHK, mozaenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHblie ¥ NpakTHYEeCKHEe PadoThI:

Jlaboparopnasi pabora Ne 3. «HaGmromeHue MuTO3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOCHUS TMOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HaciiencTBEeHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropust pazButus reHeTUKU. Posb nuTosioruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKU. BKiIam pOCCUUCKUX U 3apyOesKHBIX
yU4CHBIX B pa3BUTHE TEHETUKU. MeToasl TeHETHKU (TUOPHUI0IOTHYECKUH,
OUTOT€HETUYECKUM, MOJNEKYJISIPHO-TeHETUUECKN). (OCHOBHBIE TI'€HETUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MoHorubpuHoe CKpeluMBaHue. 3aKOH eAMHOO0Opa3usi THUOPHUIIOB TEPBOTO
nokoneHus. IlpaBuno AgoMUHUpOBaHUSA. 3aKOH paCIICIUICHHS [PU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACIEIOBAHHS
npu3HakoB.  lluToreHerndeckrue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee CKpemuBanue. Vcnoap30BaHne aHaIU3UPYIOLIErO CKPEIIMBaHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe HacneioBanwe mpu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacCJIEIOBaHUIO TeHOB. HapyiieHne cuersieHus reHOB B Pe3yJIbTaTe
KPOCCHHI OBEPA.

XpOMOCOMHasl TEOPUS HACJICICTBEHHOCTH. | €HEeTHYECKHE KapThl.



I'enetrrka mosia. XpoMOCOMHOE OMNpEAENEHNUE MoJia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHsle M reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEMIJIEHHBIX C MOJIOM.

N3menunBoCTh. BUbl N3MEHUNBOCTHU: HEHACIICICTBEHHAS! U HACJIEICTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUUBOCTH. BapuanimoHHBIN psiji U BapuallMOHHASI KPUBAS.
Hopma peakunun npusHaka. KoauyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnencrtBenHnasi, wiM TreHOTUNHMYECKAs, W3MEHYMBOCTh. KomOuHaTHMBHAsS
U3MEHYMBOCTh. Melo3 W TMOJOBOM Mmpolecc — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTanoHHasi u3MeHUUBOCTh. Kitaccudukaiys MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpU4YUHbBI MyTaluid. MyTareHasie (hakTopshl.
3aKOH rOMOJIOTMYECKUX PSAJOB B HAcHeACTBeHHOW n3menunBocty H. M. BaBunoga.

BhesnepHast Hac/ieICTBEHHOCTh U U3BMEHUYUBOCTb.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOALI TE€HETUKU
YyeJIOBEKA: T'eHEAIOTHYECKUM, OJIU3HEI[OBBIM, IIMTOTCHETHYCCKUHM, OMOXUMHYECCKUH,
MOJIEKYJIIPHO-TE€HE TUYECKHUIA. CoBpemMeHHOe ONpeeICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCII€ C MOMOIIbIO
[M[IP-ananu3a. HacnencTBeHHble 3a0oyieBaHUS 4YeJOBeKa: TeHHbIe OO0Je3HH,
00JIE3HU C HACJEACTBEHHOW MPEeIpacloiioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue U TreHeparuBHble MyTauu. CTBOJOBbIE KIETKU. [IpuHUUMIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MeanKo-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUI YeTTOBEKa.

JdeMoHcTpaumuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHMOPHJIHOE  CKpCIIMBAaHUE H  €ro
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS W €ro LHUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurubpuaHoe  CKpemuBaHUEY,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILLIUBAHUSAY, «Meiiosy,
«B3auMomencTBuEe  aJUIEIBHBIX TE€HOB», «l'€HeTMYeckne KapTbl PaCTECHUM,
KUBOTHBIX U 4elloBeKay», «l'eHeTuka moya», «3aKOHOMEPHOCTH HacJedOBaHUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumsl 4enoBeka ¢ KUBOTHBIX», «Buasl
W3MEHYHUBOCTHY, «MoaudukannoHHas HW3MEHYHBOCTHY, «HacmemoBanume pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYHUBOCTHY.

O6opynoBanue: MOAETU-aNIUIUKANA  «MOHOTHOPHUIIHOE CKpEITUBAHUECY,
«Henonunoe noMunHupoBaHue», «JurubpumHoe ckpemuBanuey, «llepexpect



XpOMOCOM», MHKPOCKOIl U MHKporpenapar «/Ipo3oduia» (Hopma, MyTauuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U IPpaKTHYECKUE padoThI:

Jlaboparopnast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO030(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoaudUKallMOHHONW U3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlaGoparopHas pabora Ne 7. «AHanu3 mMyTauuid y Apo30(uibl Ha TOTOBBIX
MUKpOIIpenaparax.

[Ipaktuueckass pabota Ne 2. «CocTaBieHHME U aHaJIU3 POJOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenexuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M MPOILECC. 3apOKICHUE CENeKUMU U JOMECTHKAIUS.
Yuyenne H. WM. BaBunoBa 0 1eHTpax TMNPOUCXOXKACHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHui. LIeHTpbl MpOUCXOXKACHHSI JOMAIIHUX XUBOTHBIX. Copr,
opo/ia, MTaMM.

CoBpeMeHHbIe METOIbI CeNeKIIMU. MacCoBbI U MHIUBUIYAIbHBIN OTOOpHI B
CEJICKIIMM pPACTeHUM M >KUBOTHBIX. OlleHKa 3KcTephepa. bim3kopoacTBeHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHug. CKpenIMBaHUE YHUCTHIX JIMHUM.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
OtnanéHHas rtulOpuau3anus W e¢ ycrnexu. VICKyCCTBEHHBIH MyTareHes U
NOJIyYEHUE TMOJUIUIONAO0B. JOCTMKEHHUSI CEJIEKUUMU PpAaCTeHUH, >KMUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib NPOU3BOACTBA. ['€eHHas HH)KEHEpHs. ITallbl
co3nanus pexomOuHantHoW JIHK wm Tpancrennsix opranusmoB. Kierounas
uxeHepus. Kinetouneie KyJnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHHMU.
KiioHnpoBaHne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIIICTBEHHBIX OPraHU3MOB.

Okonoruyeckue M dTudeckue  mpobimempl. MO -  reHeTuuecku
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JleMoHCcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuet u cxembl: kKapta «lIeHTpB MPOUCXOXKACHHUS W MHOT000pa3us
KyJbTYPHBIX pacTteHuit», «Ilopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacteHuit», «OtnancHHas rudopuauzanus», «Padotel akagemuka M. @. FBaHoBay,
«llonmummonaus», «OObEKTh OUOTEXHOJNOTUNY», «KIleToOuHble KyNbTYyphl H
KJIIOHUpOBaHue», «KOHCTpyupoBaHue U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TUI0JIOB U KOPHETJIONOB JUKUX (POPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U IPpaKTHYECKUE padoThI:

Okckypcuss «OCHOBHBIE METOIBI M JOCTHXKEHHUS CEJEKIUU PACTEHUU U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLHIO, IUIEMECHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO34KMCTBO, J1AOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

IINTAHUPYEMBIE PE3VIJIbBTATBI OCBOEHUA I[IPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBILIET'O
OBPA30OBAHUA

Cornmacao ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHMS K pe3yjbTaTaM
OCBOCHHS  OOYYaIOIIMMHUCS TpOrpaMM  cpeaHero obmiero  oOpa3oBaHUSA:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHDIE PE3Y/IbTATDI

B crpyKkType IMYHOCTHBIX pE3ylbTaTOB OCBOEHUsA IpeaMera «buomorus»
BBIJIETICHBI CIEAYIONINE COCTABISIONINE: OCO3HAHUE OOYUYaAIOIUMHUCS POCCHICKOM
IrpaXkJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIBHOCTH
M CaMOOIPEICNICHUI0, HaJu4yhe MOTHUBallMM K OOy4deHuio  Ouojoruw,
[[eJICHANPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHMsI, TOTOBHOCTh M CIIOCOOHOCTHh OOYYalONIUXCsl PyKOBOJCTBOBATHCS B CBOEH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMHA YCTAHOBKAMH, NPUCYLIMMH CHCTEME
OMONOTUYECKOTO O0pa3oBaHUs, HAIMYUE DKOJOTHYECKOTO TIPABOCO3HAHWS,
CIIOCOOHOCTH CTaBUTH LIENIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUA MNpeaMeTa «bruonorus» QOCTUrarTCa B
€UHCTBE Y4YEOHOM M BOCHHUTATEIBHON MAESATEIBHOCTH B COOTBETCTBUH C
TPAAULIMOHHBIMUA POCCUUCKUMU COLMOKYJIBTYPHBIMU, UCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpPMaMu
MOBEJICHUSI U CHOCOOCTBYIOT MPOIECCAM CAMOMNO3HAHHUS, CAMOBOCIHUTAHUS H
CaMOpAa3BHUTHS, PA3BUTUS BHYTPEHHEHM MO3WULMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHHUA K 3aKOHY M MPaBOMOPSAKY, YEJIOBEKY TPYJa U CTaplIEMy IOKOJIEHUIO,
B3aMMHOI'0 YBA)XKCHUS, OEpPEKHOTr0 OTHOILICHUSI K KYJIbTYPHOMY HAaCIEIUIO H



TpaauLMsIM MHOTOHAIMOHalNbHOro Hapoaa Poccuiickon denepanuu, npupone u
OKPYKAIOIIEU CpEE.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHMsS ydeOHoro mnpeamera «buonorus»
JOJIKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00Y4aIOIIMXCSl PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIMN, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHM, COOTBETCTBYIOIIUX
TPAJAULUOHHBIM LEHHOCTSIM POCCHICKOro O0O0IECTBa, PaCIIMPEHHE >KHU3HEHHOTO
OIbITa U OMNbBITA IEATEIBHOCTH B MPOLIECCE pealln3allii OCHOBHBIX HaIlpaBJICHUU
BOCIIUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpazkIaHCKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh I'PAXKIAHCKON MO3ULIUH 00YUaIOIIErocsl Kak akTUBHOTO U

OTBETCTBEHHOT'0 YJIeHA POCCUNCKOTO OOIIEeCTBa;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, YyBa)KCHUE
3aKOHA U TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABATEJbHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €¢;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, T[O3HABATEJIbHBIX W UCCJIEAOBATEILCKUX 3a/a4, YBAXUTEIHLHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB NpPH OOCYXJICHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJCPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMU JIEATEIIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUS:

c(hopMUPOBAHHOCTH POCCUNCKOMN TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBa OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOMl Kpau, CBO0 PoauHy, CBOM S3bIK M KYJIBTYpY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIaJ POCCHICKUX YUYCHBIX B CTAHOBJICHUE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3amute (OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNH0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHUE JYyXOBHBIX IEHHOCTEW POCCUICKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO IOBE/ICHUS,

CIIOCOOHOCTh OILICHUBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHWE JMYHOTO BKJIaJa B IMOCTPOEHHUE YCTOWYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEISAM, CO3/IAHUI0 CEMBbHU HA OCHOBE
OCO3HAHHOTO TMPHHATHS LEHHOCTEM CEMEWMHOM JXU3HU B COOTBETCTBUH C
TpaauusiMHu Hapoa0B Poccuu;

4) 3¢TeTHYeCKOT0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOrO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



MMOHMMAaHHE 3MOIIMOHAIBHOTO BO3JICUCTBUS KUBOW MPUPOJILI U €¢ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXXEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KaU€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHHA, (OPMHUPOBAHMS KYJIbTYPbI 310POBbS W
IMOIMOHATBHOTO 0JIArOMOJIyYHS:

NOHUMAHWE U peanu3alus 3J0pOBOr0 M 0O€30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIOJEHUE TUTHEHUYECKUX TMpaBWI W HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATAA M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE I[EHHOCTH TMPaBWI HWHIUBHUAYAJbHOTO U  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPUSATUS BPEIHBIX MPUBBIUEK (YMOTpPEOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy/10BOTr0 BOCTIMTAHMS:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0I00ue;

TOTOBHOCTh K aKTUBHOM JIESITEIBHOCTH TEXHOJOTMYECKONW M COLMAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJTHATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K pa3MyHbIM cepaM NnpodecCHOHAIBHON JESTEIbHOCTH, YMEHHUE
COBepIlaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa3OBaHUIO Ha
MPOTSKEHU U BCEU JKU3HU,

7) 3K0JIOTHYECKOT0 BOCIIHUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOAEC KaK HMCTOYHHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOM KYIbTYpbl: MPHOOPETEHHE OIBITA
IUTAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKM WX BO3MOXHBIX TOCIEICTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa 3KOJIOTMYECKHX MpOOJIeM W MyTell HX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpETaeMble MPU HM3YYCHUH OWOJIOTUU
3HAHWSI W YMEHUS TPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PaAIlMOHAIBHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWJI  TMOBEAEHUS B  IPUPOJE,
HAIMPaBJICHHBIX Ha COXPAHCHUE PABHOBECHS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocHUCTEM, Orochepsl);



AKTUBHOE HENPUATUE JEUCTBUK, NPUHOCAIIUX BpEd  OKPYKAIOLICH
MPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATH HEOJArONMPHUSATHBIC IKOJIOTHUCCKHEC
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUIN U IPEIOTBPAIIATH UX;

HaJMYHUe PA3BUTOTO IKOJOTHYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYIbTYpPHI,
OTIbITa JEeSATEINHHOCTH AKOJIOTHYCCKOMH HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MUMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUSI:

chOpPMUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHM M OOIICCTBCHHOW IMPAKTUKH, OCHOBAaHHOTO Ha JIMAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YUTATEIBCKOM KYyJIBTYpBl KaK CpEICTBa
B3aMMO/ICHCTBHS MEXKTY JIFOJIbMH ¥ TIO3HAHUS MUPA;

NOHUMaHue crenupukd OHOJOTUM KaK HayKH, OCO3HAaHHS €¢ pOJH B
(GbOpMHUPOBAaHUHN PAIMOHAIBHOTO HAYYHOTO MBIINIJICHUS, CO3JaHUU IICJIOCTHOTO
NpEJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O SAMHCTBE NMPHUPOJBI, YEJIOBEKA U
oOmecTBa, B IMO3HAHMHM TPHPOIHBIX 3aKOHOMEPHOCTCH W pEIICHUH MpobieM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXICHHOCTh B 3HAYMMOCTU OMOJOTHHU JJII COBPEMEHHOW IMBUIIU3AIINHN:
oOecrieyeHus: HOBOTO YpPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/aHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJa U3 II00ATBHBIX DKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYEHWU OUOJOTHYECKUX 3HAHUA B IENIAX
MOBBIIIIEHUSI  OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHOW TPaMOTHOCTH OOydYaromuxcs, GopMHUPyeMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIONh3YEMBbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHHS SIBIICHUH OKPYKAIOMIETO MHUPA W MPOUCXOASAIINX B HEM W3MEHEHHH,
yMEHHUE JeflaTh OOOCHOBAaHHBIC 3aKIIOUCHHSI Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENTbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIIONh30BATh OMOJOTUYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IICHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIICCTBIATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEpPbIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEAMETHbDIE PE3Y/IbTATbDI

MeranpenMeTHblEe pe3ybTaThl OCBOECHMS ydyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuMMble i1 (OPMHUPOBAHMS MHUPOBO33PEHUSI OOy4YaIOIMXCA
MEXIUCIUIIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAayUYHbIE MOHSITHS, OTpa)karolue
LEJOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEHUPUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEprus, SBJICHHE, MPOILECC,
cCUCTeMa, Hay4yHbIM (pakT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,

UCclieloBaHue,  HaOJoJleHHe,  HM3MEpeHHe,  OSKCIePUMEHT UM JPYrux),
yHUBEpCaJIbHbIE y4eOHble JedcTBUS (TO3HABaTelIbHbIE, KOMMYHUKATHUBHBIE,
PETYISITUBHBIE), oOecreynBaroIye dbopmupoBaHue GyHKIIMOHATIBHOU
IPaMOTHOCTH M  COLMAJIbHOM KOMIIETEHIIMH OOYYaloIIMUXCS, CIOCOOHOCTH
00yYaroImuxcs UCIOJIb30BATh OCBOCHHBIE MEXIUCIUTTMHAPHEIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEpPCaJIbHBIC y4YeOHBIC JICHCTBHS B
MIO3HABATEILHON U COIMAILHOMN TTPaKTHKE.

MeranpeaMeTHble pe3yJbTaThl OCBOCHMS IPOTPaMMbl CpeIHEro oOIIero
00pa3oBaHuUs IOHKHBI OTPakKaTh:

OBaanenune YHUBepPCATbHBIMH yuyeOHbIMH NMO3HABATEJbLHLIMH
JEUCTBUSIMH:

1) 6a30BbI€ JJOrHYeCcKHe AeiiCTBHS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh M aKTyaJM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOSCHHWM 3HAHWUKA TPUEMBI JIOTHYECKOT'O MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHHUSI, KiIacCH(pUKAIIMN, 0000IIEHHS ), PAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIpENENIATh IEeN JCATEIBHOCTH, 3ajlaBas IapamMeTpbl W KPUTEPUU HX
JTOCTHKCHUS, COOTHOCHTD PE3YJIbTAThI ICITEIHBHOCTH C TTOCTABICHHBIMU LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS sl OOBICHEHUS (PAKTOB U SBICHUU
YKABOU IPUPOBI;

CTPOHUTHh JIOTHUECKHE paCCyKIeHHUS (MHIAYKTHUBHBIC, JECIYKTHBHBIC, IIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTPUBACMBIX
SBJIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICJIbHEIC cpeacTBa JUIST IPEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a



TaKkKe€  TMPOTHUBOPEYMA  PA3HOTO  pOAA,  BBIABICHHBIX B Pa3JIMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIAaH PEIICHUS TPOOJEMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAMHUPOBATh W  BBHINOJHATH padOTy B  YCJIOBHSX  pPeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH XU3HEHHBIX MPOOJIEM.

2) 6a30BbIe UCCIIEI0BATEIBLCKHE eCTBHSA:

BJIQ/ICTh HABBIKAMU Y4EOHO-HUCCIIEA0BATEIBCKOW M MMPOCKTHOM JICSITCIbHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOJieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY TIOUCKY METOOB PEIICHUS MPAKTHYECKHUX 3a/1a4, TPUMEHEHHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHUABI JICITCIBHOCTH I10 IOJYyYEHHUIO HOBOTO
3HAaHMSI, €r0 HHTEPHpeTaluy, MPeoOpa3OoBaHUI0 W IMPUMCHCHHUIO B YYEeOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATh HAYYHBIN THI MBINUICHHUS, BIaJICTh HAYIHOW TEPMHHOJOTHCH,
KITFOYEeBBIMU TIOHATHUSMH U METOJIaMU;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adud B 0Opa3oBaTEIbHOMN
TESTELHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh TPUYMHHO-CJICACTBEHHBIC CBSI3W W aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y ©¢ pEIICHHs, HAaXOJWUTh apryMEHTBI JJIsl JT0OKa3aTelbhCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh TMIOJIYYCHHBIE B XOJAC pEHICHHsS 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MCHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYalldsM, OIICHHBATh NPHUOOPETCHHBIH OIBIT;

OCYIICCTBIISITh IEJICHAMPABICHHBIN TOWCK TMEPEeHOCa CPEJCTB U CIIOCOOOB
JeHCTBUS B PO(HECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTu
KU3HECSATCIILHOCTH;

YMETh UHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTh OPUTHHAIBHBIE TMOIXO0bI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) pa6oTa ¢ unpopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX WH(POpMAIH (TEKCTE Y4eOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJIOTHUECKHX CJIOBapsAX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTEpHETE), aHATU3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTaBICHUS, KPUTUYECKU OIICHUBATh
€¢ JJOCTOBEPHOCTh Y HEMPOTUBOPEUHUBOCT;

dbopMynHUpOBaTh 3alPOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckod MHGOpMalUK, HEOOXOIUMOM JJIsl BBIMIOJIHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O UCTIOJIB30BaHUS PA3TUIHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMATbHYIO  (QOopMy  MpEACTaBICHUS
ouosiornueckoit nHGopmanuu (cxemsbl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KAa4yeCTBE CpeACTBA mpu padbore C
Oouosiorndyeckor umHoOpManMe: TPUMEHITh XUMUYECKHE, (PU3NUECKUe U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIBI, (HOpMyIbl, abOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJMYECKHE  CpPEJICTBA
HaTJISJTHOCTH;

BJIAJ€Th  HABBIKAMH  pACTO3HABAaHUS U 3alUTBl  WH(OpPMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajeHue YHUBEPCAJIbHBIMM KOMMYHHKATHBHBIMU JI€fiCTBUAMM:

1) obmmenue:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BCEX cepax KU3HU, aKTUBHO YJaCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJTHEHUS IMpeasiaracMoi
3a/layd, YYUTBIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MIIUN JAPYTUX YYACTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpencTBa OOIIEHUS, TOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYyaIlUH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3NIMUYHBIMHU CIIOCOOaMH OOIIEHHS M B3aUMOJICUCTBHSI, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAS IeSITeJTbHOCTh:

NOHUMATh M HCIIOIB30BATh MPEUMYIECTBA KOMAHIHOW W WHAWBHUIYaJIbHOM
paboThI IPH PEIICHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHCTBUH C Y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;



IIPUHUMATh  L€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHHUPOBATh JECUCTBUS MO €€ JOCTHXKEHHUIO: COCTABIAThH IUIaH JCHCTBUH,
pacupenensiTh poJid C YYETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa W KaXJOr0 Y4YaCTHHMKA KOMAaHIbl B
o0t pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE TIPOEKTHI, OLEHHWBATh HAEH C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJCHHE B Pa3JIMYHBIX
CUTYalLUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBiaieHNe yHUBEPCAJIbHBIMHU PEryJISTUBHBIMH 1€HiCTBUSIMH:

1) camoopraHnu3anms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUSA JUIsl BBISBICHUS MpoOieM M X
pelieHus B )KU3HCHHBIX U YU€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMYECKUX 3HAHUW I1IEJIEBHIE M CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax IO OTHOUIEHUIO K XHUBOW NPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATENIBHYIO NIE€SITEIBbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
NEATEIIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATEJIbHO  COCTABJIATh IUIAH pEIIeHHs MNpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU;

JaBaTh OLEHKY HOBBIM CUTYallUsM;

pacIIMpATh paMKHU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHUMH;

JIeaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a pELIEHUE;

OILICHUBATh MPUOOPETECHHBIN OIIBIT,

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKON DJPYAHUIMHA B
pa3HbIX 00JIaCTAX 3HAHWN, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABATEIBHOW  pedeKCMM Kak  OCO3HAHUSA
COBEPIIAEMBIX JCUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB U
OCHOBaHHM, HCMOIB30BaTh MPUEMbI peQIIEKCHH Al OLEHKU CUTYyalluH, BBIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKM M CBOEBPEMEHHO NPHHMMATh PEIICHHUS 10 HX
CHIDKEHUIO;



[IPUHAMATh MOTMBBI W apryMEHTHl JPYTrUX I[P aHAJIU3€ pe3yJIbTaTOB
NEeATENbHOCTH;

3) npuHATHE CeOsT ¥ IPYTHUX:

MPUHUMATH ce0s, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JPYIMX NPU aHAIU3€ pe3yJbTaToOB
NEeATENbHOCTH;

IpU3HABaTh CBOC MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UILMH JIPYTOro YeJoBeKa.

NMPEAMETHbIE PE3Y/IbTATbI

[Ipeamernbie pe3ynbTathl ocBoeHus mporpammbl COO no Ouosnoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crieluuyeckue ais yueoHoro npeamera «buonorusy»
Hay4HbIC 3HAHUS, YMECHHS U CIIOCOOBI ICUCTBUM 1O OCBOCHUIO, HHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUEOHBIX CUTyallMsAX, a TakKKe B peallbHBIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouojorueit. B mporpamme mnpeamMeTHbie
pe3yabTaThl IPEACTABICHBI IO TOJaM 00yUYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOECHUSA yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE€ U POJU OHOJOTHUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAPTUHBI MUpPa U HAyYHOTO MHPOBO33PEHHS, O BKIAJE POCCUMCKUX U
3apyOCKHBIX YYCHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIIMOHAIBHOM
IPAMOTHOCTH YE€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pPaCKphIBaTh COJEp)KaHWE OMOJOTHYECKHX TEPMHUHOB U TOHATHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMPEBpaIICHUE
SHEPIuM), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEEHUE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpalibHAsg JOTMa MOJEKyJIsapHON Ouonorun), 3akoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenust (0 ueHTpax MHOrooOpasusi u
MPOUCXOXKIEHUS KyIbTypHbIX pacteHuid H. M. BaBuioBa), onpenensiTe rpaHHIIbI
UX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJAMHU HAYYHOI'O MO3HAHUSI B OMOJOTUH: HAOMIOICHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBIICHWI, OpraHu3alus U MPOBEACHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIABW)KEHHE  TUIOTE3bl,  BBIIBICHUE
3aBUCUMOCTU MEXIY HUCCIEAYyEMbIMU BEIMYUHAMHU, OOBSICHEHHE MOJTYYEHHBIX



pE3yNIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX MOHITHH, TEOPHWA W 3aKOHOB, YMCHHUE
JIeNaTh BHIBOJBI HA OCHOBAHUH TIOJTYYCHHBIX PE3YIbTaTOB,;

YMEHHE BBIACIATH CYIICCTBCHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB U MPEBpAICHUs] SHEPTUU B KJIETKE, (OTOCHHTE3A,
IJJACTUYECKOTO U HHEPreTHYEeCKOro oOMeHa, XEeMOCHHTE3a, MHTO3a, Meio3a,
OIUTOJIOTBOPCHMS, PA3MHOKCHHS, WHIUBUIYAIBHOTO pPa3BUTHS  OpraHW3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOJTyYEHHBbIC 3HAHMS JUISI OOBSICHEHHS] OMOJOTHYECKUX
NPOIIECCOB U SIBJICHHWH, NI TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C I1IeJIbI0 obOecredeHuss OEe30MacHOCTH CBOETO 3J0POBbS M 3JI0POBBS
OKPYXKAIOIIUX JTFOCH, COOIOIEHUST HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOJUMOCTH HCIIOIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM ouosoruu u OMOTEXHOJIOTUH TUTSI PaIMOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE peniaTh JJICMCHTApHBIC T'CHETUYCCKHE 3aJadyd HAa MOHO- W
JTUTUOPHUIHOE CKpEIMBaHWE, CIEIUICHHOE HaCIeJOBAaHUE, COCTaBIATh CXEMBbI
MOHOTHOPHTHOTO CKpPEIIMBAaHUS IS TPEJICKa3aHWs HacCJIeIOBaHUS TPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJHATh JA0OpATOPHBIE M TpakTUYecKue padoThl, COOIIOAATH
paBuia mpu padbore ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHMBATh M HHTEPIPETHUPOBATH HHGOPMAIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE THMCHMEHHBIE W YCTHBIE COOOIICHHS,
000011251 OMOIOTHYECKYI0 MH(GOPMAIIUIO U3 HECKOJBKUX WCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh MOHITUIHBIN amnmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» ¢ 11
Klacce TOIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJM OMOJOTHU B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJIC POCCHUUCKHX U
3apyOeKHBIX yUYCHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHATBHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKpBhIBaTh COJEPKAHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHMA:
BHJI, TIOMYJISALMS, TeHO(POH/I, SBOJIIONMS, IBUXKYIIUE CUIIbI ((DaKTOPHI) IBOJIIOIINH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTMYECKHUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PCAYIEHThI, IIEMU  ITUTAHWUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

YMEHHE W3JIaraTh OWOJOTHYECKHe Teopuu (dBOMIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHS DBOJIONHH), 3aKOHBl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. boapa, depenoBaHusi rjaaBHbIX HalpaBieHUH U
nyteit somoruu A. H. CeepuioBa, yuenusi o ouochepe B. W. Bepnaackoro),
OTIPESISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJAaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OIMCAHKME JKUBBIX CHUCTEM, TPOIECCOB W SBJICHHWM, OpPraHU3aIis M IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABM)KCHHEC  THIOTE3bl,  BBISBICHHC
3aBUCUMOCTH MEXIY HWCCICIyeMbIMA BEJIIMYUHAMHU, OOBSICHEHHE ITOYYCHHBIX
pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUA W 3aKOHOB, YMCHHUC
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC MPU3HAKK CTPOCHUS OHMOJOTHYCCKUX
O0OBEKTOB: BHJIOB, TMOMYJISAIHMA, TPOIYIICHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOTeoIeHO30B M  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUJI000pa30BaHUs, MPUCIIOCOOTICHHOCTH
OpraHU3MOB, JICUCTBHS JKOJIOTHYCCKUX (PAKTOPOB Ha OpraHU3MBI, IEpEHOCA
BEIIECTB M TIOTOKAa HHEPTrUUM B HKOCUCTEMAX, AHTPONOICHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOr€OXUMHUYECKUX
ITUKJIOB B Onocdepe;

yMEHHE MPUMEHSATh MOJyYEHHBbIE 3HAHUS [JIs1 OOBSICHEHHUS OMOJIOTMYECKHX
NPOLIECCOB U SIBJICHUH, NI MPUHITHS MPAKTHUECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HA C 1eNbl0 o0ecredeHus: 0e30MacHOCTH CBOErO 370pPOBBS U 370POBBS
OKPYXAIOIIUX JIIOJIEH, COOMI0/IEHNs HOPM TPaMOTHOTO TOBEICHUS B OKPYKAIOIICH
NPUPOJHON Cpele, MOHUMAaHWE HEOOXOIUMOCTH MCIOJIb30BAHUS JTOCTHUKCHUN
COBPEMEHHOW OMOJIOTUH ISl PAIIMOHATBFHOTO TIPUPOIOIIOIB30BAHUS;

YMEHHE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAaX (LIEMH TUTaHUA);

YMEHHE BBIMIOJHATH JA0OpaTOpHBIE U TPAKTUYECKHE PalbOTHI, COOMIOAATH
mpaBmiIa nMpu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHHEM;

YMEHHE KPUTUYECKH OIICHMBATh M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpPEJCTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuaybl),  paccMaTpuBaTh  TJI00ATbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIE COOOIICHWS,
000011ass OMoNornYecKyr0 UHGOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATUYECKOE NNTAHUPOBAHMUE 10

K/IACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | Ilpakruyeckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
bu6mmoreka [JOK
! brosorus Kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI M UX OpTaHHU3aIHUs 1 bubmorexa [TOK
p H https://m.edsoo.ru/7f41c292
. bu6mmoreka [JOK
3 XUMHUYECKUH COCTaB M CTPOCHUE KIETKH 8 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 JKHIHEACATENEHOCTS KICTKA 0 https://m.edsoo.ru/7f41c292
Pa3sMHOkeHMe 1 HHIMBUAYAJIbHOE PA3BUTHE bubnuoreka [IOK
5 5 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTE M H3MEHYNBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubnunoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
8 P 1
C3EPBHOC BPeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4

NOYPOYHOE NNTAHUPOBAHUE 10

KNACC



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

KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Mara nudpossbie
n/n Tewa ypoxa Bcero Konrponiibie | Ipaxririeckie u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 16l MO3HAHUS JKUBOM TPUPOIBIL.
[IpakTnueckas padora Ne 1
2 «Mcnonp30BaHUEe pa3INIHBIX 1 0.5 brommorexa [TOK
https://m.edso0.ru/863e6122
METOJIOB TIPH U3YUCHUHU
OMOJIOTHYECKIX OOBEKTOBY
3 buonornueckue cucreMsl, IpoOLECCHI 1 bubnuoteka [IOK
U UX U3y4YCHHE https://m.edso0.ru/863e6564
4 XuMudeckuid cocTaB KieTKku. Boga u 1 bubnuoreka [IOK
MUHEpPaIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTaB u cTpoeHne OEIIKOB 1 htts://m.edsoo.ru/863e6h72
DepMeHThI — OUOIOTHYECKUe
Kkaranu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 05 bub6nuoreka LIOK
KaTaJIUTUYECKON aKTUBHOCTU https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMIITa3bl
WJIM KaTanasbl)»
7 Vraesoasl. JIunmuasl 1 Bubmorexa HOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e674e
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https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [IOK

8 Hywrientosbie kuenotsl. AT® https://m.edso0.ru/863e6d5¢
9 Hcropus u meTo1bl n3ydeHus bubnuoreka [IOK
KieTku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nenoctHas xkuBas
cucrema
Crtpoenue s3yKapuOTUUECKOU KIIETKH.
JlabopaTtopnast pabota Ne 2
«3yueHne cTpoeHus KIeTOK bubnnorexa [JOK
11 pacTeHMii, )KUBOTHBIX, IPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1Mo MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIICAHUE»
bubmmoreka [JOK
12 OOMeH BeIECTS KM METaboTHIM https://m.edsoo.ru/863e766¢
bubmmoreka [JOK
13 Potocinres. Xemocures https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 JHepreTHicckuii 00men https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN UK KIETKH. Jlenenue
KJIeTKH. MuTto3. JlaboparopHast BuGmiorexa LIOK
15 pabota Ne 3 «HabOmroeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKpOTIpEnapaTaxy»
Bbuocunres Oenka. Peakiust bu6nmoreka [JOK
16
MAaTpUYHOIO CUHTE3a https://m.edsoo.ru/863e796e
bubmmoreka [JOK
17 Tpancmsiuus — GHocnnTes benka https://m.edsoo.ru/863e796e
18 Hexnerounslie GopMbl )KU3HU — bubnuoreka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
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BUPYCHI

https://m.edso0.ru/863e7540

bu6mmoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoteka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHuE 1 Pa3BUTHE MOJTOBBIX
kjeTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuoteka [IOK
«M3yueHue cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpPOIIperapaTrax»
29 NuauBunyanbHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTHU https://m.edso00.ru/863e8612
3aKOHOMEPHOCTH HaCIlIEJJOBAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa [IOK
https://m.edso0.ru/863e8878
CKpellBaHKe
UrHOpUIHOE CKpeIUBaHue. 3aKOH
25 fesaBHI?:Hf/[oro Hzinf:ILOBaHH;I bubnnorexa [JOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlaboparopHas padorta
26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnuoreka [IOK
MOHOTHOPUIHOTO U IUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOTIpEnapaTaxy»
27 I'eneTuka mona. HacnenoBanue bu6nmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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MPHU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

NsmenuuBocts. HenaciencrBennas
M3MEHUYMBOCTH. JlaboparopHas

o8 pabora Ne 6. UzyucHue 1 05 bubnmoreka [JOK
MOIU(PUKAITUOHHON N3MEHYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUALIMOHHOTO Psijia U
BAPHUALIMOHHON KPUBOW»

HacnencrBenHast i'3MEHUHBOCT.

29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuoteka [IOK
«AHanmu3 MyTanuii y 1po30(uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»

bu6mmoreka [JOK

30 Peneriica Herobeia L https://m.edsoo.ru/863e8d78
PeseprubIit ypok. O60011eHHE TTO

31 teMme «HacnencTrBeHHOCTh U 1
W3MEHUYUBOCTbh OPraHU3MOBY

bu6mmoreka [JOK

32 Cenekuuns Kax Hayka u npouece 1 https://m.edsoo.ru/863e9214

33 MeTo bl ¥ JOCTHXKEHUS CEIICKIINU 1 bubmuoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214

34 buoTtexHonorus kak oTpacib 1 bubnuoreka [IOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

NPOBEPAEMbIE TPEEOBAHUA K PE3Y/IbTATAM OCBOEHMA OCHOBHOM
OBPA30OBATE/IbHOW NPOrPAMMDbI

10 KNACC

Kon
MPoBePSIeMOro
pe3yJjbTara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPETHET0 00IIero 00pa3oBaHus

ChopMHupOBaHHOCTh 3HAHWUH O MECT€ W POJM OHOJIOTHU B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHUICKUX UM 3apyO€kKHBIX YUCHBIX-OHMOJIOTOB B pa3BUTHE
ounosiornu; (QYHKIMOHAIBHON TPAMOTHOCTH 4YEJIOBEKa ISl PEIICHHS

JKHU3HCHHBIX 3a1a4

YMeHne packpbiBaTh COJACp)KaHWE OWOJOTHYECKUX TEPMHUHOB W
TOHATUN: KU3Hb, KJIETKA, OpraHu3M; MeTa0on3M (0OMEH BEIIECTB U
MpeBpallleHue HHEpPruH), TOMeocTa3 (caMoperyisiuus), ypOBHEBas
OpraHMu3aIus KUBBIX CHCTEM, CAMOBOCHPOU3BEICHHUE (PEHpPOIYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U PA3BUTUC

YMmenue uznarate 6MOJOrHYECKHE TeOpuu (KJIETOYHAas, XpOMOCOMHas,
MyTtaroHHas), 3akonbl (I'. Menaens, T. Moprana, H.. Basunosa) u
yueHus: (0 LEHTpax MHOrooOpaszusi M MPOUCXOXKIEHUS KYIbTYPHBIX
pacrenuii H.W. BaBuioBa), onpeaensaTb TpaHULbl UX TPUMEHUMOCTH K

KHBBIM CUCTEMaM

Ymenune BJIaACTh MCETOJaMM HAY4YHOI'O IIO3HAHUA B ouoaorun
(Ha6J’IIO,Z[eHI/Ie U OINHMCAaHHUE XHUBBIX CHUCTEM, IIPOLECCOB U SIBJ'ICHI/II\/'I;
OpraHu3anusa n IMPOBCACHUC OHOJIOTHYECKOTO OKCIICpUMCHTA,
BBIABHKCHHC THUIIOTEC3bI, BBISIBJICHHUC 3aBUCHMMOCTH MCKAY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PC3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeopI/Iﬁ U 3aKOHOB; YMCHHC

ACJIaTh BBIBOAbI HAa OCHOBAHUH MMOJIYYCHHBIX pe3y.]'H>TaTOB)

YMeHHe BBIJIENATh CYIIECTBCHHBIC TPU3HAKH BUPYCOB, KIIETOK
NPOKapHOT W JYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOCHHOCTHM  MpOIIECCOB OOMEHa  BEUIECTB U
NpeBpalleHUs] dHEPrUU B KIETKe, (OTOCUHTE3a, IIACTUYECKOTO U
SHEPreTUYeCKOro  OOMEHa,  XEMOCHHTE3a, MHTO03a,  Meio3a,
OIUIOJIOTBOPEHHSI,  Pa3MHOXKEHHUS,  WHAWBHIYAIBHOTO  pa3BUTHUS

opranusmMa (OHTOTI'€HE3)




YMeHue TNpUMEHATh NOJy4YeHHBIE 3HAaHUS I OOBSCHEHHUS
OMOJIOTUYECKUX TPOILECCOB U SIBICHHUM, ISl NPUHATHS MPAKTUYECKUX
pelIeHNH B OBCEHEBHOM KU3HH B IIENIsAX oOecneueHus: 6e30macHOCTH
CBOETO 3/I0POBbSI M 3/I0POBBs OKPY)KAIOLIUX JIFO/IEH, COONIIOICHUS HOPM
rPaMOTHOTO  MOBEJAEHUS B  OKDPYXKAIOLIEW MPUPOJHON  Cpexe;
NOHUMAaHHE HE00X0IMMOCTH MCTIOJTb30BaHMSI JOCTHOKEHHH
COBPEMEHHON OHOJIOTMM U OHUOTEXHOJIOTUH JJIs  PpalMOHAJIBLHOTO

IPUPOJIOTIOIB30BAHUS

Ymenue pemiatb JJICMCHTAPHBIC TCHCTUYCCKUC 3aJadyud Ha MOHO- H
I[I/IFI/I6pI/II[HOC CKpCIIMBAHUEC, CHCIIJICHHOC HACJIICAOBAHUC, COCTABJIATDH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIuBaHUA JUIA npeacKasaHusa

HacCJICJ0BaHHM NIPHU3HAKOB Y OPraHnu3MoB

YMeHHe BBINOMHATH J1a0OpaTOpHblE UM MPAKTUYECKUE PabOThI,
coOmoAaTh MpaBWwiIa Mpu paboTe C y4eOHBIM M JAOOPATOPHBIM

000pynoBaHNEM

YMeHue KpUTHYECKH OILIEHMBATh U MHTEPIPETUPOBATH HH(DOpPMAILHIO
OMOJIOTUYECKOTO COJIEpKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
13 pa3nuuHbIX ucTouyHUKOB (CMMU, HayyHO-TIONYyIspHBbIE MaTepUabl);
9TUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEIOBaHUNH B OHOJIOTHUH,

MeIuIMHE, ONOTEXHOJIOTHH

10

YMeHne co3iaBaTh COOCTBEHHBIE MMCHMEHHBIE W YCTHBIE COOOIICHMS,
000011251 OMOJIOTHYECKYIO HH(POPMAIIUIO U3 HECKOJIBKUX UCTOYHHUKOB,

I'PaMOTHO HCIIOJIb30BATb TOHSITUHHBINA alrapar OHoJIOrun

NMPOBEPAEMBbIE 3/IEMEHTbI COAEPXAHUA

10 KNACC
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
1 buonorus xak Hayka
11 buonorus — mayka o >xuBoW mnpupozge. Ponp Ouonormum B (PopMHpPOBaHUU
' COBPEMEHHOU HayyHOU KapTuHBI Mupa. CrucreMa OMOJOTHYECKIX HAYK
MeTtobpl MO3HAHUS )KUBOW MPUPOJbI (HAOIIOAEHHE, SKCIIEPUMEHT, OINHCaHUE,
12 u3MepeHue, KiaccuuKanus, MOJIENMPOBaHe, CTaTHUCTHYecKas o00paboTka
JTAHHBIX)
2 JKuBbie cucTeMbl U UX OpraHu3anus
21 XKusbie cuctembl (OMOcHCTEMBI) Kak TpeaMeT u3ydeHusi omonoruu. CBoiicTBa
' OMocHCTEM M UX pazHOOOpazue




2.2

YpoBHM opraHuzanuu OHOCHUCTEM: MOJIEKYJISPHO-TEHETUUECKUN, KIIETOYHBIMH,

OpraHu3MEeHHBIH, TOMYISIIIMOHHO-BUI0BON, SKOCUCTEMHBIH, OnochepHbIit

XHUMHUYECKUI COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKANA COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpO3J7eMeHThl. Boma u MuHepanbHble BemectBa. @OYHKUMH BOABI U

MHHCPAJIbHBIX BEICCTB B KIICTKE. HoanepmaHHe OCMOTHYECKOTO OajaHca

3.2

benku. CoctaB u crpoeHue O€nKOB. AMHHOKHCIOTHI — MOHOMEpBI OEJIKOB.
He3zameHumble W 3aMEHHMMbIE aMHUHOKHCIOTHI. AMMHOKHCIOTHBI COCTaB.
YPOBHU CTPYKTYphl O€IKOBOM MOJIEKYNbI (TIepBUYHAs, BTOPUYHAs, TPETUYHASA U
YeTBepTUYHasl CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonoruueckue
(GyHKIMM OENKOB.

®epMeHThl — Ouosoruueckue kKatanuszaropbl. CTpoeHue QepMeHTa: aKTHBHBIN
LIEHTp, cyOcTtpatHas cnenupuuHoctb. Kodepmentsl. Butamunbl. Oriamuuns

(hepMEHTOB OT HEOPTaHMUECKHUX KaTaTN3aTOPOB

3.3

VYrneBoasl: MOHOcaxapubl (TJIIOKO3a, pubo3a U Je30Kcupr0o03a), IucaxapHibl
(caxapo3a, J1akTO3a) W TOJMCaxapuasl (Kpaxmai, TJIMKOTEH, IIEJUT0JI03a).
bronornveckne QyHKIMH YTIEBOIOB.

Jlunuaer:  TpuraMmepunsl, — crepouabl,  dochommmuapl.  ['mapoduibHO-
ruapodoOHie cBoiicTBa. buonormdyeckne Qynknuu aunuao. CpaBHEHHE

Yriji€Bo40B, 0OeIKOB U JIUIMIM 0B KaK NCTOYHUKOB SHEPrun

3.4

Hyxkneunossie kucnotel: JJHK u PHK. HykneoTuasl — MOHOMEPBI HYKJIIEHHOBBIX

kuciot. Crpoenne u ¢ynknuu JIHK. Crpoenne m ¢ynknum PHK. ATO:

CTpoeHHEe U PyHKIIUU

3.5

L[I/ITOJ'IOI"I/ISI — HayKa O KJICTKE. Knerounas TEOPpHsL. MCTOIIBI HN3Y4YCHHS KIICTOK

3.6

Knerka xak nenocrHas »xuBasi cucrema. OOmiye MpU3HAKd KIETOK: 3aMKHYTas
HapyxHas MemOpana, moiekyiabl JIHK kak renernueckuii ammapar, cucrema

cuHTe3a OeJka

3.7

Tunsl kneTok: ykKapruoTuyeckas U npokapuorudeckas. OCOOCHHOCTH CTPOCHHS
npokapuotuueckoil  kierku. Kiierounas crenka Oaktepuit.  CTpoeHue
JYKapUOTHYECKON KIeTKU. OCHOBHBIE OTIMYMUS PACTUTEIBHOM, >XMBOTHOW U

IPUOHON KIETKH

3.8

[loBEpXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHas CTEHKA, IJIMKOKAJIUKC, HX
¢ynkuun. [Tnazmarnyeckas memOpaHna, e¢ cBoiictBa u ¢pyHkiuu. Lluromnasma u e¢
opranouipl. OTHOMEMOpaHHbIE OPraHOM/bl KJIETKU: 3HJOIJIa3MaTu4ecKas CeTb
(QIIC), anmmapar ['onbmxu, au3ocombl. [lonyaBTOHOMHBIE OPraHOMBI KIETKH:
MUTOXOHJApHUH, IuIacTuAbl. IIpomcxoxkneHne MUTOXOHAPHM M IulacTUi. Buabl
wiactua. HememOpaHHbIE OpraHOUABI KJIETKH: PUOOCOMBI, KJIETOYHBIH IEHTD,

PECHUYKH, KTYTHUKHU. q)}/'HKI_[I/II/I OpraHOU OB KJICTKH. Bximrouenus




3.9

Snpo — perynstopHblii neHTp Kietku. CTpoeHue siapa: saepHas 000J0dYKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BELIECTB B KIIETKE

}KI/ISHGI[eflTCJH)HOCTI) KJICTKHU

41

OOmeH BemiecTB, UiaM MeTabonu3M. AccuMuisiuus (IUIacTUYECKUl oOMEH) U
JUCCUMUIISALINS (PHEPTETUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
metabonu3ma. Turmel oOMeHa BemecTB: aBTOTPO(HBINA U rerepoTpodHbiid. Porb

(bepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHIH YHEPTUHU B KIICTKE

4.2

®dotocunrte3. CBeroBas u TeMHOBas (as3wl poTocuHTesa. Peakunu porocuuTesa.
DddexTuBHOCTH PoTOCHMHTE3a. 3HAYEHUE (POTOCUHTE3a IS KU3HU Ha 3emiie.
Brnustaue ycnoBuit cpeapl Ha (GOTOCHHTE3 W CHOCOOBI TOBBIMICHHS €TO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UpYyIole OakTepuu. 3HAYCHHE XEMOCHHTE3a ISt

JKU3HU Ha 3emiie

4.3

DOHepreTudyeckuii oOMeH B KieTKe. PacieruieHne BeMIECTB, BBIJCICHHE U
AKKyMYJUPOBaHUE OHHEPrUU B KIETKE. OTalbl DJHEPrEeTHYECKOr0 OOMEHa.
I'mukonus. bpoxenue u ero Buibl. KuciopogHoe okucieHue, WIH KIETOYHOE

neixanue. DPPEeKTUBHOCTH SJHEPTETUIECKOTO OOMEHa

4.4

Peakun marpuyHoro cuatesa. ['enetnueckas nadopmanus u JJHK. Peammzammst

reHEeTHYeCKOW WHGPOPMAIMK B KJICTKE. [ @HeTWYeCKWi KOJ M €ro CBOWCTBA.

Tpanckpunius — matpuunbiii cuate3 PHK. Tpancmsiiuss — 6uocuHTes Oenka.

KomupoBanue amunokuciot. Pois pubocom B 6uocunTese Oenka

4.5

Hexnerounsie dopmbl )u3HU — BUpPYCHl. Mctopus oTkpeiTusi BupycoB (/.M.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS M JKU3HENEATEIHHOCTH BHUPYCOB.
baktepuodaru. bone3sHu pacTeHuid, XHUBOTHBIX M YEJIOBEKA, BbHI3bIBACMbIC
Bupycamu. Bupyc nmmynonedunmra yenoseka (BUY) — Bo3oymurens CITM/]a.

[Ipodunaktrka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUI

PasmHoxeHue u WHAUBUAYAIIbHOC PA3BUTHEC OPIraHU3MOB

5.1

Kierounslii 1MKI, WX JKU3HEHHBIM HHMKI KiIeTku. MHTepdaza um MuTOS3.
[Iponeccrl, mpoTrekarorue B uHTEepdaze. Perumkamus — peakiys MaTPUYHOTO
cureza JIHK. Ctpoenune xpomocoM. XpoMOCOMHBI HabOp — KapUOTHIIL.
JIMMIIONAHBIE M TalUIOWAHBIA ~ XpOMOCOMHBIE  HAOOpbl.  XPOMATHUIBL
[uronornueckue OCHOBbI PpPa3MHOKEHHUS W HWHIUBUIYAIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne xnetku — wmuto3. Cragum murtosa. IIpouecchl, mpoucxonsdimue Ha

PAa3HbIX CTAAUAX MUTO34A. buonoruueckuii cMbICI MUTO3a




5.2

@opMBl pa3sMHOXKEHUS OPraHU3MOB: Oecrosoe U mojoBoe. Buapl Oecnosoro
Pa3sMHOXEHHS: JISIEHHEe HaJaBOE, IOYKOBAaHME OJHO- M MHOTOKIJICTOYHBIX,
cropooOpa3oBaHHe, BEreTaTUBHOE pPa3MHOXEHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUEC IJId CCIICKIUN

5.3

[TonoBoe pa3zMHOKEHKE, €T0 OTIINYUS OT OECIOJIOTO.
Meiio3. Craguu wmeiio3a. [lpoueccel, npoucxoisdiiue Ha CcTagusx Menosa.
[ToBenenue xpomocom B Mmeio3ze. Kpoccunrosep. buonornueckuii cMbIci 1

3HaYEHNE Meo3a

2.4

lNameTorene3 — mporecc 00pa3oBaHuUs MOJOBBIX KIETOK Y KMBOTHBIX. [looBbIe
JKCJIE3bl: CEMCHHUKU U SIWMYHUKH. O6pa303aHHe 1 Pa3sBUTHUC IIOJIOBBIX KIICTOK —
rameT (CrnepMmaro3ous, SHIEKIeTKa) — crepMaroreies u ooreHe3. OcoGeHHOCTH

CTPOEHUS SHMLEKIETOK U criepMaTo3on1oB. Omionotsopenue. [laprenorenes

9.5

WnnuBuayanbHoe  pa3Buthe  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(ambpuorenes). Dtambl SMOPHUOHAILHOTO PA3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX:
npobnenue, ractpynsauus, opraHoreHe3. IlocramOpuonansHoe paszputue. TuIb
MOCTAMOPHOHAIBHOTO PA3BUTHA: TPSAMOE, HENpsiMoe (JIMYMHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKICHHbBIE
YPOJICTBA.

Poct u pazButue pacrennii. OHTOr€HE3 [IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaguu pa3sBUTUA

HaCJ'Ie,Z[CTBeHHOCTI) U UBMCHYUBOCTH OPraHu3MOB

6.1

IIpenmer u 3amaun renetnku. Vctopus pa3BUTHS T€HETUKHU. BKitag poccuiickux
U 3apyOeXHBIX YyYCHBIX B pa3BUTHE TEHETHKU. MeToapl TIeHETHKHU
(ruGpuonoruYECcKui, UTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUYECKHIA ).
OcHoBHbIE TeHETUYECKHE MOHATHUS. [ eHeTHUeckas CUMBOJIMKA, UCIIOJIb3yeMasi B

cxemax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HacCJIeIOBaHUS TPU3HAKOB, YCTaHOBIEHHBIE [. MeHnenem.
MonorubpuaHoe CkpelBaHue. 3aKkoH eauHooOpa3us THOPHAOB TEPBOTO
nokosieHusi. [lpaBuino gomuHHMpoBaHMs. 3aKOH paCIICIICHUS IPHU3HAKOB.
I'unoresa ynctoTel ramer. [lonHOE M HEMOITHOE TOMUHUPOBAHUE.

JuruOpuaHoe cKpelirBaHue. 3aKOH HE3aBHCHMOTO HACJIEJOBaHUS MPU3HAKOB.
[uToreHeTnvyeckre OCHOBBI JUTHOPUIHOTO CKpEHIMBaHUS. AHaIU3UpPYIOIIee
ckpeniuBanue.  VMcmonp30BaHME — AHAIM3HUPYIOLIETO  CKpPEIIMBAHUS  JUIA

ONpCACIICHUA I'CHOTHIIA OCO oun




6.3

CuernieHHoe HacienoBanue mnpusHakoB. Pabora T. Moprana mo cuerjieHHOMY
HaclleIoBaHUI0 TeHoB. HapymieHuwe cuemieHuss TE€HOB B pe3yibTare
KpPOCCUHIOBEpa. XpOMOCOMHAasi TEOpUSl HACIIEACTBEHHOCTH. I'eHeTmyeckue
KapTBhl.

I'enetnka mnosia. XpOMOCOMHOE OIpENENeHUuE IMojaa. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. TI'omorameTHnie © rereporaMeTHbIC OpPraHu3MBbl. HaCJIGZIOBaHI/Ie

IMPU3HAKOB, CHUCIJICHHBIX C I1OJIOM

6.4

M3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACICACTBCHHAS W HACJICIACTBCHHAS.
Ponb cpempl B HEHAcHEACTBEHHOM  M3MEHUYHMBOCTU.  XapaKTEPUCTHKA
MOJM(DUKAITMOHHOW W3MEHYMBOCTH. BapuanuoHHBIN psa U BapualMOHHAs
kpuBas. Hopma peaknuu npusHaka. KoJIMYECTBEHHBbIE M Ka4€CTBEHHBIE

MPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIM(UKALMOHHOW U3MEHUYHNBOCTH

6.5

HacnenctBennasi, wiM TreHOTUIIMYECKas, W3MEHUMBOCTh. KomOuHaTHBHAs
W3MEHYMBOCTh. MeHo3 U TMO0JIOBOM mpolecc — OCHOBa KOMOWHATHUBHOM
W3MEHYUBOCTH. MyTanMoHHas W3MEHYMBOCTh. Kiaccuduramus MyTammii:
TE€HHbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa ¥ NMpUYMHBI MyTanuil. MyrareHHble
(hakTOphI. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIIECTBEHHON n3MeHYnBocTH H.U.

Basuiosa

6.6

I'eneruka uyenoBeka. Kapuotunm uyenoBeka. (OCHOBHBIE METOJIbI TE€HETUKHU
JeJoBeKa: TeHCAIOTHYSCKHIA, OJIM3HELIOBBIH, IIUTOICHETHYCCKHI,
OMOXMMHUYECKHM, MOJEKYJIIpHO-TeHeTHYecKuii. COBpEeMEHHOE OMpe/eIeHIe
TEHOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTHITMPOBAHNUE, B TOM YHCIE C
nomomnpio [II[P-ananm3a. HacnencrBenHble 3a0ojieBaHUS 4YeIOBEKAa: T'€HHBIC
0oJie3HH, 0OJIE3HU C HACJICACTBEHHOW MPEapacioioKeHHOCThIO, XPOMOCOMHEBIE

6one3nn. CoMaTHYECKHE H T'CHCPATUBHBIC MYTallHH. HpI/IHHI/IHBI 3A0pOBOIo




06p8321 KHM3HHU, OUAIrHOCTHUKHU, HpO(I)I/UIaKTI/IKI/I U JICUCHHUA T CHCTHUUYCCKHUX
Oone3nell. MeIMKO-TeHeTUYECKOe KOHCYIbTUPOBAHNE. 3HAUCHUE MEAUIIMHCKON

TCHCTUKU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUYICCKUX 3a00JIEBaHHI YeII0BEKA

Cenekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Cenexkuusi Kak Hayka U IpoLEcC. 3apoKIE€HUE CEJNEKUUU U JOMECTHKAIus.
Yuenne H.M. BaBuimoBa o0 T1EHTpaXx NPOUCXOXKICHUS ¥ MHOTO0Opa3ws
KYJIbTYPHBIX pacTeHui. LIeHTphI MPOUCXOXKIACHUS JOMAIIHUX KUBOTHBIX. CopT,

0po/1a, IITaMM

7.2

CoBpemMeHHbIE METOJIbl CENeKIMU. MaccoBbI M HMHAWBUyaIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHUd M KUBOTHbIX. OIleHKa 3KcTepbepa. bian3kopoicTBeHHOE
cKpemrBaHue — MHOpuUauHr. Yucras nuHus. CKpellMBaHWE YHUCTHIX JIMHUU.
I'ereposuc, numu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnancHHast rulOpuauM3anuss M e¢ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJy4eHUE NOJIMILIONAOB. JIOCTHIKEHHsI CENEKIWH PACTEHUH, JKUBOTHBIX H

MHKPOOPI'aHU3MOB

7.3

buoTtexHoJIOTMS KAk OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. OTaIrbl
co3ganusi pexomOuHantHoW JIHK wu TpaHcrenHbix opranusmoB. Kietounas
nHxkeHepusa.  Knerounesle  KynbTypbl.  MHKpPOKJIOHaJbHOE  pPa3MHOXKEHUE
pactrenuii. KiioHMpOBaHHE BBICOKOTPOIYKTHUBHBIX  CEIIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. DKOJIOTHUECKHEe M ATudeckue mpobiaembl. [MO — reHeTHdyecku

MOAU(PHUIMPOBAHHBIE OPraHU3MbI
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