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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
OIX0/M0B K (DOPMHUPOBAHMIO coJepxkaHus ydeOHoro mnpenmera «buonorus» cocraBuwin:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIEH, COJEpKAHUA,
pe3yabTaToB OO0y4YeHHS W TPeOOBAHMN K YPOBHIO HOJATOTOBKU BBIITYCKHHKOB, TOJIOKEHHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CPEIHErO
obmiero obpazoBanus B Poccuiickoil denepanun, a Takxe MOJIOKEHUS O criennpuke OUOJIOrHH,
e 3HAaYeHHWU B IIO3HAHMU >KUBOH IPUPOJBI M OOECHEYEHUM CYLIECTBOBaHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacHO Ha3BaHHBIM TTOJIOKEHUSM, ONPEACICHBI OCHOBHBIC ()YHKIIMH IPOTPAMMBI
10 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Ouosoruu AaéT MpeacTaBieHHe O LesaX, 00 olmel crpareruu o0y4yeHus,
BOCIIUTaHUsI M Ppa3BUTUS OOydyaroIIMXcs cpeacTBamMu ydeOHoro mnpenmera «buonorusy,
onpezenseT 00s3aTeIbHOE NPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY, paclpeaeieHue I
paszenaM U TeMaM, PEKOMEHyEMYIO MOCJIEI0BAaTEIIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeJIbHOrO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00y4aroXCs.

B nporpamme 1o OHONOrMHM TaKkKe YYHUTBIBAIOTCS TpeOOBaHMUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANPEJIMETHBIM U MpPEIMETHBIM pe3yJibTaTaM O0ydeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-I103HABATEIbHOMN AEATEIbHOCTU/yUeOHbIX JeHCcTBUI 00ydaronmXxcs 1o
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMs.

B nporpamme no 6monorun (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPHUHIIMII
IPEEMCTBEHHOCTH B HW3Yy4YeHMM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMi  JIMYHOCTH, SKOJOTMYECKOIO  MBILIUICHHUS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKaroen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HaHUH O CTPOEHUH KMBBIX CUCTEM PA3HOT'O PAHra U CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEJIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOIYUYEHHBIX
3HaHUW B IOBCEIHEBHOM KM3HU JJIs1 pEIICHUs PUKIIAJHbBIX 33/1a4, B TOM 4Hcie: TpodUIaKTUKN
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS PKOJIOTMUYECKH LEIecO00pa3HOro MOBEACHUS B OKpY’KaloUled MPUPOAHON cpene,
aHaIN3a BIMSHMS XO3ANCTBEHHOM NEATENbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHMS K NPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTBIO OOECIeUeHHs YCIOBUM ISl pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYEeCKOro 00pa3oBaHus, KOTOpas Mpernoiaraet
dopmupoBaHHe y OOYyYarOIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHUEe Yy OOYUaIOIIMXCSl TPEACTABICHUH O HAay4yHOW KapTHHE MHDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3Ma€T YCIOBMS [UIA: TO3HAHUS 3aKOHOB XHMBOM INPHPOJBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHOro ooOpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJIEHHS, LIEHHOCTHOI'O OTHOIIEHUS K KUBOU IPUPOJE U YETOBEKY.

Bonbmioe 3HaueHue OMOJIOTHS HUMEET TaKXkKe [UIs pEIICHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIMN oOydJarommxcs. M3yuenue



Ounoaorun o0OecnieunBaer YCIIOBHS JUTSt (dhopMupoBaHUs WHTEJUIEKTYaJIbHBIX,
KOMMYHHKAITMOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMM OUOJIOTMYECKUX 3HAHUU C TPEICTABJICHUSMU U3 JPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ul ONpENENCHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHMS, IPEACTABICHHOTO B IIpOrpaMMe 1o OHOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOUTH 3HAHUS U yMEHHS, 3HaYMMbIe ISl (POPMUPOBAHMS OOLIEH KYJIbTYpPbI, OMPEICIIAIONINe
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTeNbHOCTH. Oco00€ MECTO B ATOM cHUCTEMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJEp’KaHusl, KOTOphIE CIy>KaT OCHOBOM ansg  (opmupoBaHus
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpUEHTALMAX JIUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3alUKU OMOJIOrH4eCKOro 00pa3oBaHusl.

CTpyKTYypUpOBaHUE COJCpXKaHUS Yd4eOHOro MaTepuaja B TporpamMmme o OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUCHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOM OpraHu3alyd MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOrHs» BBIIEICHBI CISAYIONINE COACpIKATEIbHBIC JINHUU:
«buonorus kak Hayka. MeTobl HAy4YHOTO Mo3HaHUM», «KieTka kak OMOJoTHYecKasi CUCTEMay,
«Opranu3m kak Ouosoruyeckas cuctema», «Cuctema U MHOrooOpasue OpraHMuecKOro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

eny u3ydenus: yueOHoro mnpeamera «buomorusi» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00y4JaronMMucs 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 0OBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Jloctuxenue 1enum u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOEHHE OOYYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiaX, CIY>KalIMX OCHOBOHM IIsi (OpMUPOBAHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METOoAaX HAy4YHOIro ITO3HAHUS,
CTPOCHHH, MHOTOO0OpPa3MU M OCOOCHHOCTSX HBBIX CHCTEM pPa3HOTO YpPOBHSI OpTaHH3aIlvH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHUe Yy OOYYarOIIMXCS TMO3HABATEIbHBIX, MHTEIUIEKTYadbHBIX W TBOPUYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYyYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUEHHUIO JKMBBIX CUCTEM PA3HOTO YPOBHS OpPTaHU3AINN;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIe KyIbTyphl, (YHKIMOHAILHONH TPAaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHue y OOydYaromIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAHUN B MPAKTUYECKON JEATETbHOCTH YEIOBEKA, PA3BUTHUH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCMHUTAaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOT0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHUIA;

OCO3HAHHE LEHHOCTU OMOJIOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS SKOJOTHYECKOU
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJIEICTBUI CBOEU JEATEIIFHOCTH IO OTHOMIICHUIO K OKpYJXKaromied cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosnorus», nyyaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jis u3yuenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMHU
€CTECTBCHHBIMU HayKaMHu, (uiocodueid, 3TUKOW, I3CTETUKONM u TpaBoM. Ponb Ouosoruu B
(OopMHUPOBAHNUN COBPEMEHHOM Hay4yHOI KapTUHbI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTo/1p1 TO3HAHUS KUBOU MPUPOBI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEPEHHE,
KJ1accu(pUKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmu1e! 1 cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[TpakTueckass pabora Ne 1. «lcnonp3oBaHue pa3iaMYHBIX METOJOB NpPH HU3YYEHUU
OMOJIOrN4YECKUX O0OBEKTOBY.

Tema 2. /KuBble cucTeMbI M HX OPraHU3aIHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3yudeHus Ouonoruu. OTIUYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CgoiicTBa OuocucTeM | HX pa3HoOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJIIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJISLHMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeo1eHOTUYECKH), OMOC(hEpHBI.

JdemoHcTpaumuu:

Tabmuupel u cxembl: «OCHOBHbIE MPHU3HAKU KU3HW», «YPOBHU OpraHU3alMU >KUBOU
MPUPOIBI».

Ob6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XMMHYECKHI COCTAB M CTPOCHUE KJIECTKH.

XUMUYECKUH  COCTaB KJIETKH. XWUMUYECKUE  DIIEMEHTHI: MAaKpOIJIEMEHTHI,
MHUKpO3JIeMEHThL. Bo/la 1 MUHEpalibHbIE BEILIECTBA.

OyHKIMM BOJBI M MUHEpaIbHBIX BellecTB B KieTke. [logaep:kaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHHEe OEIKOB. AMHHOKHUCIIOTH — MOHOMEpPHI OenkoB. HezameHuMbIe
U 3aMEHUMBIC AMHHOKHCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpBI OEIKOBOM
MOJIEKYJbl (TIepBUYHAS, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIUU OEITKOB.



®depMmeHTHI — OmoJornueckne Karanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyoctpatHas  crnenuduuHocts. Kodepmentsl. Butammbbel.  Otiauuust  (GEepMEHTOB  OT
HEOPraHWYECKHUX KaTalIn3aTOpOB.

VYriaeBoabl: MOHOCaxapusl (IIF0K03a, prubo3a U Je30kcupudo3a), rucaxapubl (caxaposa,
JAKTO3a) W IoJucaxapuibl (Kpaxmall, TIJIMKOIeH, LeJuloa03a). buonornueckue ¢QyHKIuu
YIJIEBOJOB.

Jlumuael:  TpUraMuepunasl, Qochonunuael, crepouasl. [unpopunbHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIVIEBOIOB, OEIKOB M JIMIHMIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenue u ¢ynxuun JJHK. Crpoenne u ¢ynkuum PHK. Bunet PHK. AT®: crpoenue u
byHKIIH.

[MuTonoruss — Hayka o kierke. KilerouHas Teopusi — npuUMep B3aUMOACHCTBUS UAEH U
(GakTOB B HAYYHOM ITO3HAHUHU. MeTO bl U3YyUEHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HaKu KIETOK: 3aMKHYTas Hapys>KHast
memOpaHna, mosiekynbl JIHK kak reneruueckuil anmnapar, cucTeMa CUHTe3a Oeka.

Tumbl KJIETOK: JYyKapHOTHYecKass M mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKON KIIETKU.
OcCHOBHBIE OTIINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIHH.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa M (QyHkuuu. LluromyazMa u e€ OpraHoMJBL
OnnomeMOpannblie opranouas! kinetku: JIIC, anmapat [N'onbaxu, muzocoMmsl. IloayaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, IMiuacTuiabl. IIpoucxoxneHne MHUTOXOHIAPUNA M IIJIACTHI.
Bunsl nnactun. HememOpaHHbIe OpraHOM bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, LIEHTPHOIIH,
PECHUUKH, KTYTUKU. DyHKIIMN OPraHOMA0B KIETKU. BKitoueHus.

Anpo — perynaropsslil ueHTp KiaeTku. CTpoeHue sijipa: saaepHas 000104Ka, Kapuoria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXHMBOW IPHUPOJE»,
«Pacnipenenenne XuMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TaOaUIa XUMUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Mosekyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxknennossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3yKapuOTHUYECKON
KIeTkn», «CTpoeHHe XUBOTHOM KiIEeTKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAaPUOTHUYECKON KIIETKN», «CTpOEHUE s11pa KIIETKN», « Y TIEBOABDY, «JIunmuasn.

OOGopyaoBaHue: CBETOBOW MHKPOCKOI, O0OpYyIOBaHWE IS MPOBEACHHUS HAOIIOICHUM,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

JlaGopatopuast pabora Ne 1. «l/3ydueHue KaTaTUTHYECKON aKTUBHOCTH (epMEHTOB (Ha
IpUMEpE aMMJIa3bl MJINM KaTalasbl)».

JlaGopatopHasi pabora Ne 2. «M3ydeHHe CTPOCHHS KJIETOK PACTCHHH, >KUBOTHBIX M
OaxTepHii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.



Tema 4. ’KuznenesareJLHOCTh KJIETKH.

OOMeH BemecTB, WIH METa0omu3M. ACCUMWISIMS  (IUIACTHYECKUd OOMEH) U
JTUCCUMIIALINS (PHEPreTHUECKU 0OMEH) — IBE CTOPOHBI €IMHOTO TIpoIecca Merabonusma. Poib
3aKOHOB COXPaHEHUs BEUIECTB U YHEPTUU B IOHUMAHUHU METa0OoIu3Ma.

Tunber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbid. Pons pepmeHTOB B 00MEeHE
BEILECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmum (doTocuHTe3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUYCHHE (POTOCHHTE3a IS KU3HH Ha 3emuie. Biusaue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTE3. XEMOCHHTE3UPYIONINe OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl JKU3HU Ha
3emute.

OHepretuyeckuii oOMeH B  KjeTke. PacmierneHue BEIIECTB, BbIJCIEHUE U
AKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl 3HepreTudeckoro oomena. ['nmukonus. bpoxxenue u
ero Buabl. KucinopoaHoe oxucieHue, WIM KJIETOYHOE JbixaHue. OKHUCIUTEIBHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHdopmamus u JHK. Peamuzamus
TeHeTUYeCKO HH(popMaluu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUILIUS —
maTpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexnerounsie ¢opmbl xu3HM — Bupycbl. HWcropus oTkpeiTus BupycoB (. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHuid, >)KMBOTHBIX U YeJIOBEKAa, BhI3bIBA€MbIE BUpYcaMu. Bupyc nMmyHoedunTa 4enoBeka

(BUY) — BozOymgurenr CIIMJla. OOpartHas TpaHCKpUIIIMsA, peBepTa3a U HHTErpasa.
[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.
JleMoHCTpanum:

[Toptpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupt w  cxembl: «Tunbl  nutanus», «Metabonuzm»,  «MUTOXOHIAPUS,
«JHepreTuueckuii ooMen», «Xmopormnacty, «Dotocunrtes», «Crpoenne [JHK», «Ctpoenue u
dbyHKIMOHUpOoBaHHe TeHay, «CuHTe3 Oenka», «leHeTMueckwii Kkom», «Bupycem,
«baktepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIW[a, Oakxrepuodaray,
«Pennmukanms JJHK».

Ob6opynoBanue: monenu-anmummkanuu «Yasoenue JJHK u tpanckpunumsy», «buocunres
Oenka», «CTpoeHHEe KIETKW», MOjieTh cTpykTypsl JIHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiv KU3HEHHBIM WK kietku. MHTepdaza m mwuros. Ilponeccst,
nporekaromue B uHtepdaze. Permmukanus — peakmus marpuunoro cunteza JHK. Crpoenue
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuapl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS M WHIWBHUAYATHHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wnetkn — muto3. Cramuu mwurtosa. [lpouecchl, mpoucxondiye Ha pa3HBIX
CTaAUSIX MUTO3a. BHOJIOTHUYECKUI CMBICIT MUTO3A.

[Iporpammupyemast TuOenb KJICTKH — allonTo3.

®dopMBl  pa3MHOKEHMsSI OpPraHM3MOB: Oecroysioe © TojoBoe. Buaesl  Gecmoioro
Pa3MHOXKEHUS: JIEJICHHE HAaJIBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEr€TATUBHOE PAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHMPOBAaHHUE OPraHU3MOB, €r0 3HAUYCHUE IS
CEJIEKIIUU.



[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.

Meiios. Craguu meiosa. I[lporeccel, mpoucxopsiiue Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brosgornyeckuii CMbICI U 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [losoBBIE Kemne3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KJIETOK — ramMeT (CrepMaro3oup,
AWLEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs —SUIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBunyanbHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (dMOpPHUOTEHE3).
Otanbl 3MOPHOHATIBHOIO PA3BUTHUSI Y IMO3BOHOYHBIX XHUBOTHBIX: JAPOOJIEHME, TracTpyJislus,
opranorenes. IloctamMOpruonansHOe pa3BuTHE. THIBI TOCTAIMOPHOHATLHOTO Pa3BUTHS: MPSMOE,
HerpsiMoe (JTMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 BETKOBOIO PACTEHUs: CTPOCHUE CEMEHHU, CTaAUHN
pa3BUTHSL.

JleMoHCTpanum:

Tabmuiel u cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOoe pa3MHOMXKEHUE pacTeHUui», «JlelieHne KieTKu
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KIIeTOUHBIM LMK,
«Permmukanus THK», «Muto3y», «Menos», «lIpsamoe u Henpsmoe paszButue», «l'amerorenes y
MJIEKOMUTAOIINX U YeJI0BeKa», «OCHOBHBIE CTa I OHTOTECHE3a).

Ob6opynoBaHue: MUKPOCKON, MHKporpenaparbl «CrepMaTo30M/ibl MIIEKOIUTAIOIIEr0»,
«Slineknerka MiekonuTaromero», «KapnokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoeNb-anruKamus «Jlenenue knetkn», moaens JIHK, Mmoaens metadazHoit XpoMOCOMBL.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

Jlaboparopuas pabota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopnast pabora Ne 4. «M3ydeHuwe CTpPOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieqcTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3agaum reHeTuku. Mcropust pa3BuThs TreHETHKH. Poiib LUTOJNIOTMU U
HMOPHUOJIOTHN B CTAHOBJICHUU FeHETHKHU. BKi1ag poccHiickuX U 3apyO0eKHbBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeToabl TeHeTHKH (TMOPUAONIOrMYeCKUH, LUTOTCHETHYECKUH, MOJEKYISPHO-
reHeTuueckuii). OCHOBHbIE TEHETUUECKUE MOHATHS. ['eHeTnYeckass CMUMBOJIMKA, UCIIOb3yeMasi B
CXEMax CKpeIIBaHHII.

3aKOHOMEPHOCTH  HAcJelOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHaenem.
MoHorubpuaHoe ckpelmuBaHie. 3aKoH eIMHO-00pa3us THOpUI0B nepBoro nokonaeHus. [Ipasuio
JOMHMHHMPOBaHMsI. 3aKOH pacIlEIUIeHHs Ipu3HakoB. ['mnore3a yucroTel ramer. llomHoe u
HEMNOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBAaHUS  MPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHOPUIHOTO CKpELIMBaHMA. AHAIU3UPYIOIIEEe CKpELIMBaHHE.
Hcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS TSI OTIPEICTICHUs] TeHOTUIIA OCOOH.

CueruieHHOe HaciefoBaHue Tnpu3HakoB. Pabora T. Moprana mo cluemieHHOMY
HacJe10BaHMI0 TeHOB. HapylieHue clienieHns TeHOB B pe3yiibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUEeCKrEe KapThl.



I'eneruka mosia. XpoMOCOMHOE OINpEEIECHHUE T0da. AYTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMmeTHbie opraHu3mbl. HacnemoBaHue NpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbI ”3MEHUNMBOCTHU: HEHACIIEICTBEHHAS U HACleACTBeHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHUYMBOCTH.
Bapuauuvonsslii psx 1 BapuanoHHas kpusas. Hopma peaknuu npusnaka. KommnuyecTBeHHbBIE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peakiuu. CBoHCTBAa MOIUPUKANMOHHONW U3MEHYHUBOCTH.

HacnenctBenHasi, wiu reHoTUNWYeCKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTarmoHHas
W3MEHUYMBOCTh. Kiaccuukamuss MyTanuii: TeHHBbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluuii. MyTtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHOU
n3menunBocty H. M. BaBunoga.

BuesaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIN, ITUTOTCHETUYCCKUH, OHMOXUMHUYECKHHA, MOJICKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAeNICeHUE TE€HOTUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomouibto [1[[P-ananuza. HacnenctBenusie 3a0oneBaHus
YeJIOBEeKa: TeHHble Oone3Hu, OO0Je3HM C  HACICACTBEHHOM  IPEApaconoKEHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaTHYeckue ¥ TeHepaTHBHBIC MyTaluu. CTBOJIOBBIE KIICTKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUArHOCTUKU, MPO(PUIAKTUKYA U JICUCHUS T€HETHUYECKHUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPAIEHUH U JICUCHUHN TEHETHYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemoHcTpaumuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBunos.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOTeHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpuanoe ckpeumBanue», «lluronornyeckue OCHOBBI AUTUOPUIHOTO CKPEUIUBAHUSY,
«Mernos», «B3aumoaencTeue amielIbHbIX I'€HOB», «['eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
u 4denoBekay, «leHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CICTUVICHHOTO C TIOJIOMY,
«KapuoTunel demoBeKa W IKUBOTHBIX», «Buasl wu3MeHunBocTH», «MonudukannonHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-gakropay, «l'eHeTHKa Tpynm KpoBu», «MyTaroHHas
U3MEHYUBOCTHY.

OOGopynoBanue: Mojenu-anuMKanuu «MoHOTHOpuIHOEe CcKpemuBanuey, «HemomHnoe
JOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlposoduna» (Hopma, mytanuu Gopmbl KPBUTEEB U OKpPACcKH Tena), repdbapuit
«I"0pox IOCEBHOW».

JlaGopaTopHble U MpaKkTH4YecKHe padoThli:

JlaGopaTtopnast pabota Ne 5. «M3yueHue pe3ysbTaToB MOHOTHOPHUAHOTO U JTUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPEIIapaTaxy.

JlaGopatopHnast pabota Ne 6. «/3yueHne MOIUPHUKAITMOHHON U3MEHYHBOCTH, IOCTPOCHHE
BApUAIMOHHOTIO PAJIa U BApUAIMOHHOW KPUBOW».

Jlabopatopnass pabora No 7. «AHamu3 wMytanmwii y Apo30o(riibl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTiaeckast pabota Ne 2. «CocTaBieHue 1 aHAIN3 POAOCIOBHBIX UYEIOBEKAY.

Tema 7. Cesekuiust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuusi KaKk HayKa U MPOIECC. 3apOxKICHUE CEeIEKUUH U qomectukanus. Yuenune H. U.
BaBwioBa 0 IEHTpax NPOUCXOXKIEHUS W MHOrooOpas3us KyJIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHbIE METOJbI CelIeKIUU. MacCoBblii U MHIAMBUAYAIbHBIA OTOOPHI B CENEKLUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. BIM3KopoaCTBEHHOE CKpEIUBaHUE — MHOPUAMHT.
Uucras nuaus. CkpenpBaHWe YWCTBIX JIMHWNA. [erepo3uc, wnum THOpHIHAs CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas ruOpugusanus W e€ YCIeXH.
HcKyccTBEHHBIM MyTareHe3 W IOJIy4Y€HUE IOJIUIUIONI0B. JIOCTHIKEHMs CEeNeKUUU PacTEeHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. Talbl CO3JaHUs
pexomOunantHoil JIHK u Tpancrensusix opranusmoB. Kiierounas wunxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiioHupoBaHue BbICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M JSTudeckue mnpobremsl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MBI.

JemoHncTpanuu:

[Toprpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuiel u cxembl: Kapta «L[eHTpbI MPOMCXOXIEHUS W MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «Ilopoasl moManTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHu», «OTaanéHHas
rubpuam3anusy, «Paboter akagemmka M. @. HWeanoBay, «[lomumnongus», «OOBEKTHI
ouorexHonorun», «Kiaerounele KylIbTypbl U KIOHHUpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM».

OOGopyaoBaHue: MYJSKU TUIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYJIBTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035UCTBEHHBIEC PACTCHHS.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

Okckypeusi « OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJIeKIMUM PACTeHH M KHUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO0 (hepMy, COPTOMCIBITATEHHBIM y4acTOK, B TEIIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHHUBEPCUTETA WIIM HAyYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBo/rOHOHHAS OHOJIOTHS.

ITpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAS TEOpPUS U €€
MecTO B OMOJI0rHH. BinsHuE 3BOMIOIMOHHOIN TEOPUH Ha pa3BUTHE OMOJIOTHU U IPYTHX HAyK.

CeugerenscrBa 3BoONMU. [laneoHTONOrMYECKHe: MOCIEAOBATENIBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOINCH, epexoanble ¢popMbl. buoreorpaguyeckue: cxoncTso
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOPHONIOTHYECKUE: CXOJICTBA M pa3iMyusi SMOPUOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIE, PYJIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomtonmonHasg Tteopus Y. JlapBuna. IlpennochbulkM BO3HUKHOBEHHUS JapBHHH3MA.
JIBIoKymme Cuibl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCOB, HEONpelenéHHas HW3MEHYMBOCTb, OOppOa 3a CyILIECTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3oy (CTO) u €€ 0CHOBHbBIE MOJI0KEHUS.

Muxkpossomronus. [Tomynsanus Kkak equHUIA BUIA U 3BOTIOLUH.



JBwxymue cuibl ((hakTophl) BOJIONUN BUAOB B NMpHpoJE. MyTallMOHHBIA TPOIECC U
KOMOWHATUBHAS W3MEHUYUBOCTh. [lomymsiuoHHBIE BOJIHBI u JApedd reHoB. M3omsaunus u
MUTpaIus.

EcrecTBeHHbI 0TOOp — Hampabisiomui ¢GakTop 3Bomonud. DopMbl €CTECTBEHHOTO
otbopa.

[Tprcroco0ICeHHOCTh OPraHU3MOB KaK Pe3yJbTaT BONONHH. [IpuMepsl mpucmoco0IeHnit
y opranu3moB. ApoMop(}O3bI ¥ UIUO0-aTANTAIIHH.

Bun w BumooOpasoBanue. Kputepun Buma. OcHoBHblE (HOpPMBI BHA000pa30BaHUS:
reorpapuuecKoe, IKOJIOrHIECKOE.

Makpoaomrorusi. @opmbl 3BOTIONUK: (UICTUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHas,
napayensHas. HeoGpatumocTs 3BoMONMy.

[Ipoucxoxaenue  OT  HeCHEUMAIM3MPOBAHHBIX  HpeakoB.  IIporpeccupyromas
crenyanu3anus. AanTUBHas paguanus.
JleMoHCTpanum:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuipr u  cxembl: «Pa3BuTHE OpraHMyeckoro Mupa Ha 3emie», «3apoJIbIln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«EctectBennbiii  otO0p», «MHOroobpasue copToB pacteHuit», «MHoroobpasue Mopos
JKUBOTHBIX», «ITomynsuumy, «MyTaumroHHas U3MEHYHUBOCTbHY, «Apomopdho3bDy,
«Mmnoanganranumny», «OO0mas nereHepanusy, «JBwxyie cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nytemectsus Y. lapeuna», «bopsba 3a cyuiectBoBaHue», «lIpucrnocodieHHOCTH
opranu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHUEY.

Ob6opynoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPAacKH, HabOp MJI0A0B U
ceMsiH, kosutekuus «IIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLNN», 00bEMHAs MoJieb « CTpOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIIAeMBIX
JKUBOTHBIX U pacTeHUi», Mozaenb anmmkanusa «llepekpéct Xxpomocom», BIaKHbIE IpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe IATYyIIKM», MHKporpenapar «Jlpozodunay (HOopMma,
MyTaluu (GOPMBI KPbUILEB U OKPACKH TEJIA).

JlaGopaTopHble H NpaKkTH4YecKHe padoThl:

JlaGopatopHas padota Ne 1. «CpaBHeHuUE BUJIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHION.

JlaGopatopHass pabota Ne 2. «OmucaHue NPUCTIOCOOJIEHHOCTH OpraHm3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KM3HU Ha 3emiie.

JloHay4HbIE TIPEICTaBICHUS O 3apOXKAECHUHU KU3HU. HayuHble rUmore3sl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKIECHUE
XUMUYECKOW 3BoJronnK. HadanbHable Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopMHUpOBaHUE MEMOpPAHHBIX CTPYKTYP M BO3ZHUKHOBEHHE MPOTOKIETKU. [lepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIIIT KUBBIX OPIaHU3MOB.

Pazgutne ku3HuM Ha 3emsie 1o d3pamM W nepuomaMm. Karapxed. Apxeiickas u
npoTepo3oiickast 3pel. [laneos3oiickas spa U €€ TEPHOIbI: KEMOPHHCKUNA, OpPJOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIM, [IEPMCKUH.

Me3o030iicKas 3pa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, METIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.



XapakTepucTUKa KIMMara M TIeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl HBOJIFOLUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl W KUBOTHBIX. [losiBieHwme,
pacuBeT U BHIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUNUA. OCHOBHBIE CUCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

OBonronusl yenoBeKka. AHTpONOJIOruMs Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo/1bl u3yueHus aHTpornoreHeza. CxoAcTBa U pa3inyusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATUUYECKOE MTOJIOKEHUE YEJIOBEKa.

JBuxymme cuibl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPya, MBILIUICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMM YEJIOBEKA: aBCTPAJOMUTEKU, YETOBEK yMEINbIH,
UYenosexk npsmoxondmuii, YenoBek HeaHaepranbCckud, Yemoek pa3zyMmHbld. Haxonku
HCKOITaeMBIX OCTaTKOB, BPEMs CYIIECTBOBaHMS, 00JAacCTh paclpoCTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BPONEOHAHAs (eBpasuiickas), HErpo-
aBcTpajoujHas  (9KBaTOpUAIbHAasg), MOHTOJOWUJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH IMPEACTaBUTENEH YENOBEYECKMX pac K YCJIOBUSAM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuupl u cxembl: «Bo3uukHoBeHue CoHEYHON cHUCTeMbI», «Pa3BuTHE OpraHnuecKkoro
mupa», «PacrurenpHas kieTka», <« KuBoTHas kierka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupay», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeloBeKa U YelOBEeKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKHX HAaXOJ0K
MPEIKOB COBPEMEHHOr0 4YenoBeKay», «J/[peBHeitmme moam», «/peBrue moan», «llepBbie
COBpPEMEHHBIE JTIOAN», «UenoBeueckue pacb.

Ob6opynoBanue: wmynsku «lIpoucxoxaeHue denoBeka» (OIOCTBI  aBCTPAJONMUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEepPBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEphl, pyousia, ckpebiia), reoXpoHOJIOTHYecKass TabuIia,
KOJUTEKITHs «@OPMBI COXPAaHHOCTH MUCKOTTAEMBIX YKHBOTHBIX U PACTCHHID.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

[TpakTuueckast padota Ne 1. «M3ydyeHne MCKOMAEMBIX OCTATKOB PACTEHHH U )KHUBOTHBHIX B
KOJUTEKIIHASX).

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIIN
KpaeBequecKuil My3en).

Tema 3. Oprann3msl 4 OKpPY:KaOIAs cpeaa.

Okojorusi Kak Hayka. 3ajgadyd M pa3feibl dIKOJOrMH. MeToAbl 3KOJOTHYEeCKHX
HCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHW3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHAs,  IOYBCHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonornueckue (akropsl. Kmaccudukamus skomorndeckux (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PAKTOPOB HA OPTraHU3MBI.

AOuotnueckue  (QakTOphl:  CBET, TEMIIEparypa, BIAKHOCTb. DOTONEPUOAM3M.
[TpucnocoOeHus OpraHu3MoB K IEHCTBHIO aONOTHYECKHX (paKkTOPOB. bruojgornueckme puTMel.



buotnueckne  ¢dakTopel. Buumbl OHOTHMYECKHMX  B3aUMOJACHCTBUN:  KOHKYPCHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATN3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCANIM3M, HEUTpadu3M. 3HaueHHEe OHWOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOMyJsaiuu. OCHOBHBIE MOKA3aTead MOMYJIALUU:
YHUCICHHOCTh, IUIOTHOCTb, POXJAa€MOCTh, CMEPTHOCTb, MPHPOCT, MUTrpaunus. JluHamuka
YHUCICHHOCTU TOMYJISIMU U €€ PEryJIsius.

JdemoHcTpanuu:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, D. ['ekkens.

Tabmuubl u cxemsl: kapta «[Ipupoausie 30ub1 3emun», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Dortonepuogusm», «llomymanun»y, «3aKOHOMEPHOCTH pOCTAa UYHUCIEHHOCTH IOMYJISIIAN
uHpy30opun-Tyhenpkny, «llumessbie nenmny.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
0oOUTaAHUS.

Jlaboparopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTiueckas pabota Ne 2. «Iloacuér mIOTHOCTH NOMYJISILUIA Pa3HbIX BUIOB PACTEHUN».

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHEe CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OWoleHo3a:  BHJOBafd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBasi). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Okonoruyeckne cucteMmbl (skocuctemsl). [loHsTHe 00 3KOCHCTEME M OHOreoleHO3e.
OyHKIMOHATBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (NMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: OHomacca,
OPOAYKIUSA. DKOJOTMYECKHE NHpaMHJIbl: HPOJYKIMHM, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYUBOCTb, CAMOPETYJIALUsl, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03Ep M peK. DKOCHUCTEMa XBOWHOIO WIIH
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOo3KocucTeMbl. buosnoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopasznoobpaszue kak (akTop ycrondumBOCTH dKocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpykTypa Ouochepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0OATbHON 3KOCHCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OMOr€OXMMHMYECKHE ILMKIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEHUs B Ouochepe. ['modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHNE TPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOOpa3ns KaKk OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa PallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHE PECypcaMH U UX
UCIOJIb30BaHue. JlocTukeHus: OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumer u cxemsbl: «[lummessie nenu», «bruorneHos: cocrtaB u cTpykrypay, «lIpuponHsie
coobmectBay, «llenmn nutanus», «konoruueckas nupamuna», «buocdhepa u yenosex»,



«IJKOCUCTEMA IIMPOKOJUCTBEHHOIO Jeca», «IJKOCHUCTEMA XBOWHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JEHCTBUS HA IMPUPOLY»,
«BaxkHelue MCTOYHMKM 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOa», «llouBa — BakHelInas
cocrapisomas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBelii 3¢ dexT», «PakTopsl
PalMOaKTUBHOTO 3arpsi3sHeHus 6uocdeprl», «O01Ias cTpykrypa ouocheps», «Pacnpoctpanenue
XKHU3HU B Onocdepey, «O30HOBBIN dKkpan Ouocheps», «Kpyrosopor yriepoga B Ouochepe,
«Kpyrosopor azora B IpUpOIE».

ObopynoBanue: MOJIEJIb-aNIINKALUs «Tunnynsie OMOLICHO3bD», repOapuii
«PactutenpHble  coobOmiectBa»,  Kkoiwiekuuu — «buomenos», «Bpenurtenn — BakHeHmmMx
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp», TrepOapuu U KOJUIEKUMU PAcCTEHHH M KUBOTHBIX,
IIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpyIiaM ogHoro Buaa, Kpacnas kaura Poccuiickon
Ddenepanun, H300pakeHsI OXpaHIEMBbIX BHJIOB PACTEHUI U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'NN
HA BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

Cormacho ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUSA K pe3yjbTaTaM OCBOCHUS
00YyYaloUIMMHUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHMs: JIUYHOCTHBIM, METAPEMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IUYHOCTHBIX pe3yJbTAaTOB OCBOCHHUA IpeaMera «buomorus» BbIIEIECHBI
CIEIyIOIIME  COCTABIAIOIIME: OCO3HaHME OOyYaroIIMMUCA  POCCUHCKONW  Ipa)JIaHCKON
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOOINPEIEICHUIO,
HaJIMYMe MOTHMBALMU K OOy4eHHUIO OHMOJOrMH, IeJIEHANpaBIEHHOE pPa3BUTHE BHYTPEHHUX
yOexXIeHUI JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULIUN Pa3BUTHSA
OMOJOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYYaroOIIMXCsl PYKOBOACTBOBATHCSA B
cBOEH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUCymunuMu CHUCTEMCEC
OMosornYeckoro o0pa3oBaHMs, HaJIMYMe SKOJOTMYECKOTO MPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HECHHBIE IIIaHBL.

JImuaOCTHBIE pPE3YIbTAaTbl OCBOCHUA IMPEAMCETA «bnonorusy JOCTUI'alOTCA B C€OHUHCTBE
y4eOHON M BOCIUTATEIHHOU JEATETLHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMU POCCHUUCKHUMH
COLIMOKYJIbTYPHBIMHU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LICHHOCTSAMM, IIPUHATBIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHS M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCITMUTAaHUA W CaMOpPa3BUTHUSA, Pa3BHUTUA BHYTpeHHeI\/'I MMO3nIUU JIMYHOCTH, IMMAaTPpUOTU3MaA,
YBaXEHMS K 3aKOHY W IIPABOMOPSAIKY, YEIOBEKY TPyJda U CTapIIEMy ITOKOJECHUIO, B3aMMHOIO
yBaKEHUs, OEpeKHOr0  OTHOIIEHUS K  KYJbTYpHOMY  HacleIuio W TpaJulusIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEH Cpele.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTo mpeamera «buoorus» J0IKHBI OTpaxarhb
TOTOBHOCTb M CHOCOOHOCTHh O0Yy4aroluXcsi pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
HOSI/II.[PIQfI JINYHOCTH, CHCTEMOH IOEHHOCTHBIX OPHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOKICHHUI, COOTBETCTBYIONIUX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIEecTBa,
pacIIMpEHNE KU3HEHHOTO OMNbITa U ONbITA AEATEIBHOCTH B MPOLECCE Pean3aluyd OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOM 1€ATEILHOCTH, B TOM YUCJIE B YACTH:



1) rpaKIaHCKOro BOCIIUTAHUS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBaKEHHE 3aKOHA U
IIPaBONOPSJIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOW ACSATEIHHOCTU MPHU CO3AAHUHU YUCOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATEIILHBIX 33/1a4, BBITIOJTHECHHH OMOJIOTHIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO IO OTHOIIEGHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE yYHUTHIBAaTh B CBOMX JCHCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOKIECHUAMH, KYJbTYPHBIMUA IEHHOCTSIMU U COIMATBHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHIMOJHEHHS Y4eOHBIX,
MO3HABATENIBHBIX U UCCJIEIOBATEIbCKUX 3a]lad, YBAXUTEIHLHOTO OTHOIICHUS K MHEHHIO
ONIMOHEHTOB MPHU 00CYX IACHUU CIIOPHBIX BOIPOCOB OUOIOTUYECKOTO CONCPKAHUS,

FOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM 1€ATENIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMYy HApOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOM fA3BIK U KYJIBTYPY, POIILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M MAMSITHUKAM TPUPOJIBI,
JTOCTIKeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCHUMCKHMX YUYEHBIX B CTAHOBJIEHHE W pPa3BUTHE
OMOJOTUH, TOHUMAaHH 3Ha4eHUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB MIPUPO/IBI, B )KU3HU YEIIOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

uaenHas yoexxIEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOT0 HapoAa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STHUYECKOTO MTOBEICHHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B TOCTPOEHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMWTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOM KU3HH B COOTBETCTBUHU C TPAIUIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOABI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCTBa TBOPYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUA  KYJbTYPbl 310POBbS M
IMOIHMOHAIBLHOIO 0JIArONOJIYYH s :

MOHMMAaHUE U peann3aiys 3J0pOBOro U 0e30MacHOro o0pasa *KU3HU (3J0POBOE MUTAHUE,
coOirofieHre TUTUEHUYECKUX MPaBWJI M HOPM, cOAIaHCUPOBAHHBIM PEXUM 3aHITHH U OTABIXA,



perynspHas (u3Mueckas aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOI'O U KOMIIETEHTHOTO
OTHOILEHHS K COOCTBEHHOMY (PHU3NUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
HOBEJICHUS B CUTYalUsIX, YTPOXKAIOLUIUX 3I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HaHME MOCJIEICTBUM M HENPUATHS BPEIHBIX MNPUBBIYEK (yHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TFOTOBHOCTb K aKTUBHOM JEATEIbHOCTU TEXHOJIOIMUYECKON U COL[MAIbHON HAIIPaBIEHHOCTH,
CHOCOOHOCTh ~ MHHUIMHUPOBATH, IUIAHHUPOBATH W CAMOCTOSITEJIBHO  BBIOJIHSATH  TaKylO
NeSITeIbHOCTb;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NeATeIbHOCTH, YMEHHUE COBEpILATh
0CO3HAHHBII BBIOOP OyAyIIel npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE JKU3HEHHbIE IIJIaHbI;

FOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpA30BAaHUIO Ha MPOTSKEHUHM BCEH
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

9KOJIOTUYECKHU 1Ies1ecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS 3KOJIOTMYECKOW KYJBTYpbl: IpUOOpETEeHUE OIbITa IJIAHWPOBAHUS
IOCTYTIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPY KAIOLIEH Cpe/ibl;

0CO3HaHME TNT00AIBHOTO XapaKkTepa 3KOJIOrMYECKUX Mpo0seM U MMy Tel ux pelieHus;

CIOCOOHOCTH HCIIOJIb30BATh NMPHOOpPETaeMbIe TIPY U3yUYEHUH OMOJIOTHY 3HAHUS M YMEHUS
IpU pEIICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM IPHPOJIONIONB30BaHIEM (COOIOIeHNE
IpaBUJ MOBEACHHUS B INPHPOJIE, HAMPABICHHBIX HAa COXpPAHEHHE PABHOBECHs B JKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENpUATHE NEHCTBHN, MPUHOCAIINX BpEI OKpPYKAIOMIEH MPUPOIHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HAJIMYME Pa3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KyJbTYphl, OIBITA
NEeSITETHHOCTH ~ DKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HWMH B
MIO03HABATEBHOW, KOMMYHHUKATUBHOW W COIMAIBHOM TpPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH 1eATEHOCTH SKOJIOTHYECKON HallPaBICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKH ¥ OONIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JIHAJIOTE KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEpPILEHCTBOBAHUE SA3BIKOBOW U UUTATEIBCKOW KYJIBTYphI KaK CPEJICTBA B3aUMOACHCTBUS
MEXTY JTIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHUEe crenupuku OUOJIOTMM KaK HAayKH, OCO3HAaHHSA €€ poju B (OPMUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaIoIeM
MHUpe KaK O €IMHCTBE NPUPOABI, 4YelIOBeKa U OOIecTBa, B TMO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH M PEeLICHUH IPOOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBHUIIM3ALMU: 00ECHeUeHUs
HOBOT'O YPOBHSI Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHUH, CITOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHSI YeIOBEUECTBA, TIOMCKA IyTeH BBIXOJA U3 TI00aTbHBIX



9KOJIOTUIECKUX TIPOOJIeM H 0OecrieueHus epexoaa K yCTOMYNBOMY Pa3BHTHIO, PAIMOHATILHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUU OMOJOTHYECKUX 3HAHWUU B IIEJISX TOBBINICHUS OOIIeH
KYJITYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAILHOU
IPaMOTHOCTH 00y4Yarommxcs, GopMupyeMon pu U3y4YeHUH OUOJIOTHH,

MOHMMAHHUE CYIIHOCTH METOJIOB TMO3HAHUS, HCIIONB3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIOJy4YaeMble 3HAHUS JUIS aHaiW3a WM OOBSCHEHUS SIBICHUUN
OKpY’KalOIIer0o MHUpa M TPOMCXOJIIIUX B HEM W3MEHCHHH, yMEHHWE JeiaTh OOOCHOBaHHbBIC
3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS JAHHBIX C IIETbI0 IOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BAaTh OHMOJIOTUYECKHE 3HAHUS JUIsl pEIICHUs
po0JIeM B peabHBIX KU3HCHHBIX CUTYAIIUsX;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHOJOTMH B COOTBETCTBHHM C >KM3HCHHBIMHU
MOTPEOHOCTSIMU.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaTbl OCBOEHHMs yueOHOro mpeamera «buoOIOrHs) BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHMS OOYyYarOIIUMXCA  MEXKIUCHUIUITMHAPHbIE
(MexXnpenMeTHbIE) OOlIeHaYYHbIE TTOHTHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
ABJIEHUE, TPOLECC, CUCTEMa, HAyuYHbIM (aKT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/IeHUe, U3MEPEHUE, HKCIEPUMEHT U JIPYTUX), YHUBEpCAJIbHbIC
yueOHble JieiicTBUs (MO3HaBaTeNlbHbIE, KOMMYHUKATUBHBIE, PETYJIATHBHBIE), 0OecreunBaroye
¢dbopMupoBaHUEe (PYHKIIMOHAIBHON I'PaMOTHOCTH M COIMAJIbHOM KOMIETEHLMU 00ydYaroImxcs,
CIIOCOOHOCTh oOy4aromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCLIUIIIINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJILHOW ITPaKTHKE.

MetanpeameTHble pe3yJbTaThl OCBOCHHSI MPOrpaMMBbl CPEJHEro oOuero oopazoBaHUS
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JOorHYeCcKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyaJlM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a,
CHHTE3a, CpaBHEHHMA, KIAacCU(PHUKAIMM, OOOOIIEHHs), pPACKpbIBAThb CMBICH OHOJIOIMYECKHX
MOHATHUN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMHU MOHSITUSIMHU);

ONpeNeNATh LENn JeATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUH HX JTOCTHKEHUS,
COOTHOCHTD PE3YJIbTaThl ACSITEILHOCTH C IIOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA AN OOBsACHeHHS (AKTOB W SIBICHUH KHUBOMH

IPUPOJIBI;



CTPOUTH JIOTUYECKUE PpaCCYKICHUS (MHIYKTHUBHBIC, JACIyKTUBHBIE, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PacCMaTpUBAEMBIX SIBJICHHIX, (POpMyIUpoOBaTH
BBIBOIBI M 3aKJIFOUCHHS;

MPUMEHSTh CXEMHO-MOJICJIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOUIICHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKXKe MPOTHUBOPEUHIl pa3HOro poja,
BBISIBIICHHBIX B PA3IUYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUJIAH PELICHUs MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTEepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OLIGHUBATh PUCKH MOCIIEICTBUI e TETbHOCTH;

KOOPJAWHUPOBATh W BBIIOJHATE pPabdOTy B YCIOBUSIX pPEaIbHOrO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIE0BATENBLCKHE eHCTBUS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEIOBATEIBCKON U MPOCKTHOM JEATEIHHOCTH, HAaBBIKAMHU
pazpeiieHusi mpodaeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITENILHOMY TOMCKY METO/IOB
pelleHus MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIC BHIBI ACATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
MHTEPIpPETANNH, MPEOOPa30BAaHUIO U MPUMEHEHHIO B YYEOHBIX CHUTYallUsX, B TOM YHCIE MPH
CO3aHUH YYE€OHBIX U COI[HANIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIH TUIT MBIIUICHHS, BIAJETh HAYYHOM TEPMUHOIOIUEH, KIIIOUEBBIMU
MOHATUSIMHU U METOAMU;

CTaBUTh U (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTENbHOW ACSITEIBHOCTU U
KU3HEHHBIX CUTYyallHsX;

BBISBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajadyy, BBIIBUTATh
TUMOTe3y €€ pelIeHus, HaXOAWTh AapryMEHTHl Ui J0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHaJM3UpPOBaTh IMOJyYEHHbIE B XOJE pELIeHHWs 3aJaud pe3yibTaThl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLIEHIUBATH IPUOOPETEHHBIN OIBIT;

OCYHIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPeACTB M CIIOCOOOB JIEHCTBUS B
npoeCCUOHATIBHYIO CPELY;

yMeTh NEPEeHOCUTh 3HAHMS B  TIO3HABATEIBHYI0 M  IpPaKTHYECKylo  00JjacTu
KU3HENIEATEITLHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTaTh HOBBIE WJEH, MNpeUlaraTb OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33ajauu, TOMyCKAloIUe aJbTepHATUBHBIE PELICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAaX HMH(MOpManuu (Tekcre yueOHOro mocolus,
HAYYHO-TIOMYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HHQPOPMALMIO pA3IMYHBIX BUAOB U (GOopM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynrpoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI HpPU IOHCKE U O0TOOpe
Omnonoruveckoil nHGOpMaIUU, HEOOXOIMMOM JIJIS BHIITOJIHEHUS yUSOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMPAaTh ONTHMAIbHYIO (OpMY TMpEACTaBICHUS OHOJOTHYECKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTOE);

UCTIOJIb30BAaTh HAYYHBIH S3bIK B KaueCTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLuell: IPUMEHATh XUMHUUYECKHe, (PU3UYeCKHe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, MCIIOIb30BaTh U IMPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATIISIIHOCTH;

BJAJCTh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMANMK, HHOOPMAIIOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) o6mennme:

OCYILECTBIISITh KOMMYHHKAIIMA BO BCeX c(epax )KM3HM, aKTUBHO y4acTBOBATh B TUAJIOTE
WIN JIUCKYCCHUU TI0 CYILECTBY 00CYXIaeMOl TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBAaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadyd, YYHUThIBATH HHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrmo3HaBaTh HEBEpOAIBHBIC cpelcTBa OOIICHHS, MMOHUMATh 3HAYCHHUE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYalUil, yMETh cMArYaTh KOH(DIUKTH U
BECTH [1€PErOBOPHI;

BJIQJIETh PA3JIMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMEpEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPpPEKTHOU (opme
(bopMyIMpOBaTH CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaTbHONH pabOThI IpU
peleHn OMONIOTnYecKol MpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH y4eOHO! 3a/1auH;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBHI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHW30BBIBaTH M KOOPIMHUPOBATH
JEHCTBHSI 1O €€ JOCTHIKEHHUIO: COCTABIIATH IUIAaH JEHCTBHM, pPACHpEenessiTh POJIA C y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaKJOI0 YYaCTHHKA KOMaHJbl B OOLIUIl pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPAaTETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryaIsTUBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEIEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOMX
JNEUCTBUAX M IMOCTYNKaxX IO OTHOIIEHHIO K KHMBOH IPUPOAE, CBOEMY 3/0POBBI0 U 370POBBIO
OKPYXKaIOIIHX;



CaMOCTOSITENIbHO OCYILECTBJIATh TO3HABATENIbHYIO AEATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHON JCSITENBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PeLIeHUs NpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEAIOUTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKOH APYIUIMH B PA3HBIX 00JIaCTAX
3HaHMUN, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JIEATEILHOCTbh, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LETISIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIIUTEJIBHBIX IPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, HCIOIb30BaTh NMPUEMBI pediieKcun
JUIsl OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIDKCHHIO,

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MIPH aHAIIM3E PE3yJIbTAaTOB JACSITEIbHOCTH;

3) npunsiTHE CeOs M APYIHX:

OpUHUMATD ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M @pTYMEHTHI JPYTUX MIPH aHAIIN3€ PE3yJIbTAaTOB JACSITEIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT Crielu(uUuecKkue sl ydeOHoro npeamera «buosiorus» HaydHble 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NeSITeIbHOCTH TI0 MOJIyYeHHIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUHM B Pa3JIMYHBIX Y4EOHBIX
CUTyallWsIX, a TaKKe B pEATbHBIX J>KA3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C Owuomorueir. B
porpaMMe TpeMETHBIE Pe3yJIbTaThl IPEICTABICHBI TT0 TOAaM O0yUYCHHS.

[IpenmerHble pe3ynbTaThl OCBOeHHsA yueOHoro mnpeamera «buonorust» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECT€ W POJU OHOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa Ul PelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEp)KaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUMN: KU3HB, KJIETKa,
opranu3M, Merabosm3M (0OOMEH BEImIeCTB W  NPEBpAIlEHUE DHEPTrUH), TOMEoCTa3
(camoperynsusi), ypOBHEBas  OpraHM3alMs KHBBIX CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoayKIHs), HACIEACTBEHHOCTh, K3MEHUYHBOCTh, POCT U Pa3BUTHE;

yMEHHE H3jaraTh OMOJOTMYECKHe TEeOpHH (KJIETOYHas, XpOMOCOMHas, MyTallMOHHas,
[EHTpaJbHAsl JIOTMa MOJIEKYJsipHOW Omoyorum), 3axkoHel (I'. Mennens, T. Moprana, H. N.



BaBuoBa) u yueHus (0 eHTpax MHOTrooOpasus U MPOUCXOXKIACHUS KyIbTypHbIX pactenuid H. 1.
BaswiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIaJIETh METOJaMH HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOACHHE M ONMCAHHE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alys M M[POBEJCHHE OUOJIOIMYECKOro
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeLyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAHHBIX HAYYHBIX MOHSATHM,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBLIENATh CYLIECTBEHHbIE NMPHU3HAKU BUPYCOB, KJIETOK MPOKAPHOT M 3YKAPHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IIACTUYECKOTO U JHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS], PA3MHOKEHUSI, NHAMBUAYAIbHOIO Pa3BUTUS
opraHu3ma (OHTOTCHE3);

YMEHHE NPUMEHATh MOJTy4YEeHHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SIBIICHHUM, /ISl IPUHATHS MPAKTUYECKUX PEHICHUH B IIOBCETHEBHON )KHU3HH C IIEIBI0 00ECTICUCHUS
0€30MacCHOCTH CBOErO 3JI0POBbS U 37J0POBbSl OKPYXKAIOIIMX JIIOJEH, COOJIIOIEHUS HOpM
IPaMOTHOTO IMOBEJEHHUsI B OKpYXawlleil NpUpoaHOH cpenae, MOHMMaHUE HEOOXOAMMOCTU
UCIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM U OMOTEXHOJIOTUH sl palMOHaJIbHOTO
PUPOIONOIB30BaAHUS;

YMEHHE pellaTh JJIEMEHTapHblE TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpelLIMBaHKE, CLEIUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIMBAHUS
JUIsl TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOpPATOpHbIE U IpAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIO0BaHUEM;

YMEHHE KPUTHUYECKH OILIEHHMBAaThb M WHTEPHPETHPOBATH HH(OpMAIUIO OHOIOTHYECKOrO
COJIepKaHUs, BKJIIOYAOLIYIO ICEBAOHAYYHbIE 3HAHUSA U3 Pa3IMYHbIX MCTOYHHMKOB (CpeACTBa
MaccoBOM MH(}OpMaLUK, HAyYHO-TIONMYJIIpHbIE MaTepUabl), STUUECKHUE aCIIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
OMONIOTHYECKYI0 HH(POpPMAlMI0O M3 HECKOJIbKHUX HCTOYHMKOB, TI'PAaMOTHO HCHOJIb30BATh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M POJIU OMOJOTMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUUCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/IepP)KaHNe OMOJIOTMUECKUX TEPMUHOB U MOHATUI: B, TTOMYJISAIMS,
reHooHJ, SBONIONMS, JBUWXKYIIUME CHIbl ((HaKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrHYeckue (aKToOpbl, HSKOCHUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaHHUs, YKOJIOTHUECKas MupaMuia, OuoreomneHos, onocdepa;

yMEHHE Wu3laratb Ouonorndeckue Teopuu (3BomonuoHHas Teopuss Y. JlapBuHna,
CHUHTETHYECKasi TEOPHs IBOJIIOLIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsliiieBoro cxoacraa K. M.
bapa, dyepenoBanus riaaBHBIX HampaBiieHH W myTted sBomonmu A. H. CeepiioBa, y4eHUs: O
6uocdepe B. U. BepHaackoro), onpenensTb rpaHHULbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWUHU: HAOIIOJCHUE U ONMHCAHUE
KMBBIX CHUCTEM, IPOLECCOB WU SBJIEHHH, OpraHM3alus U MPOBEACHUE OHMOIOTMYECKOTrO



9KCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIABICHHUE 3aBUCUMOCTH MEXAY HCCIEeNLyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIIEISATh CYIIECTBEHHbIE TPU3HAKH CTPOEHUS OMOJOIMUECKUX OOBEKTOB: BUJIOB,
HOMYJIAUUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOreOLEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (PAaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX N3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BELIECTB M OHMOr€OXMMUYECKHUX LUKIOB B
ouocdepe;

YMEHHE TMPUMEHATH MOJTY4YCHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBJICHUH, JJIS1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C 1I€JIbI0 00eCTIeYeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOI'O TOBEACHUSI B OKpYy)Kalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOM ouonoruu JUISt palOHaIbHOIO
HIPUPOONOIb30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOIMYECKHE 3a/laud, COCTABIIATh CXEMbl IepeHoca
BEIIIECTB 1 SHEPTUH B IKOCHCTEMax (I[eNy MUTAHUS );

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OILIEHHMBAaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOIOTHYECKOro
COJIep’KaHusl, BKIJIIOYAIOILIYIO IICEBJOHAyUYHbIE€ 3HAHUS U3 PAa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOM HWH(OpMaINMK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), paccMaTpuUBaTh TIJIO00ATbHBIC
HKOJIOTHUECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OMOJOrMYecKyt0 HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (up )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuoreka [{OK
1 b 2 .
HOMOTIDL K Haylka 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
1
4 HKASHEICATEILHOCTS KICTKI 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 3 1 15 bu6nmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 4 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



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

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
1 1
IBOIONKONHAS BHOTOrHA o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 11 1
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI https://m.edso.ru/7fA1cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2.5

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne Tema ypoka KosinuectBo 4acos JJIeKTpOHHBIE IUPPOBBIE 06pa30BaTebHbIE
n/n pecypchbl
Bcero|| Kontponabnsle || [IpakTuyeckue
paboThI paboThl
1 |[[Buosorus B cucTteMe HayK]] 1 [[BubauoTeka LIOK

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632al]]



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Ne Tema ypoka KosinyecTBO 4acoB JieKTpOHHbIEe IUPOBbIE 06pPaA30BaATENbHbIE
n/m pecypchl
Bcero|| KonTposbHsle || [IpakThdeckue
paboThI paboThI
2 |[MeToAbl NO3HAHMS KUBOU IPUPObI. 1 0.5 [[BubanoTeka LIOK
[IpakTuyeckast pabota N2 1 «Mcnosb3oBaHue https://m.edsoo.ru/863e6122]]
pa3/InYHBIX METO0B IPU U3YUYEHUHU
OMO0JI0OTUYECKUX OO BEKTOBY
3 ||buoJsiorvyeckue CUCTEMbI, IPOLECChI U UX 1 [[BubauoTeka LIOK
u3y4yeHue https://m.edsoo.ru/863e6564]]
4 | XuMHUYECKHU COCTaB KJeTKU. Boaa u 1 [[BubauoTeka LIOK
MUHepaJbHbIE COJIU https://m.edsoo.ru/863e674¢€]]
5 ||besku. CocTaB M CTpOeHHE GEJIKOB 1 [[BubauoTeka LIOK
https://m.edsoo.ru/863e6b72]]
6 ||[®epMeHTBHI — 6MOJIOTUYECKHE KATAJIU3aTOPBL. 1 0.5 [[BubaumoTteka LIOK
JlabopaTopHas pabota N2 1 «M3yyeHue https://m.edsoo.ru/863e6b72]]
KaTaJIMTUYEeCKOU aKTUBHOCTH GepMeHTOB (Ha
npyuMepe aMuJias3bl UM KaTana3bl)»
7 |[YraeBoapbl. Jiunuabl 1 [[BubauoTeka LIOK
https://m.edsoo.ru/863e6870]]
8 |HyksnieunoBblie kucaoTbl. ATD 1 [[BubaunoTeka JOK
https://m.edsoo.ru/863e6d5c]]
9 ||[McTopusa v MeTOABI U3YUYEHUS KIIETKH. 1 [[BubaumoTteka LJOK
Knetounast Teopus. KieTka kak LiesiocTHast https://m.edsoo.ru/863e6e88]]
»KUBasi CUCTeMa.
10 ||CTpoeHUEe 3yKapUOTUYECKOMN KJIETKHU. 1 0.5 [[BubauoTeka LIOK

JlabopaTopHas pabota Ne 2 «M3yyeHue cTpoeHUs

KJIETOK paCTeHHﬁ, ’KUBOTHBIX, I‘pI/I60B u
6aKTepHﬁ noJg MUKPOCKOIIOM Ha 'OTOBBIX
MHUKpOIIpenapaTax U UX OIMMCaHUue»

https://m.edsoo.ru/863e6ff0

https://m.edsoo.ru/863e716c]]



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
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https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

Ne Tema ypoka KosinyecTBO 4acoB JieKTpOHHbIEe IUPOBbIE 06pPaA30BaATENbHbIE
n/m pecypchl
Bcero|| KonTposbHsle || [IpakThdeckue
paboThI paboThI
11 ||O6MeH BeleCTB UM MeTaboIM3M 1 [[BubanoTeka LIOK
https://m.edsoo.ru/863e766¢]]
12 ||®oTocuHTE3. XEMOCUHTE3 1 [[BubanoTeka OK
https://m.edsoo.ru/863e7c98]]
13 ||9HepreTuyeckuit o06MeH 1 [[BubaumoTteka LIOK
https://m.edsoo.ru/863e7aae]]
14 |P)Kv3HeHHbIN LIUKJ KJIETKU. [lesleHHne KJIeTKH. 1 0.5 [[BubaunoTeka JOK
MuTo3. JlTabopaTopHast pa6oTa N2 3 https://m.edsoo.ru/863e7dc4]]
«HabutoieHre MUTO3a B KJIETKaxX KOHYHKA
KOpellKa JiyKa Ha TOTOBbIX MUKpOIpenapaTax»
15 |[KoHTposibHas pabora 3a | yeTBepTh. 1 1 [
16 |[buocuHTe3 6esika. Peakiiyss MaTpuyHoro cuHTte3al| 1 [[BubauoTeka LIOK
https://m.edsoo.ru/863e796¢]]
17 | TpaHcasuus — 6MOCUHTE3 Oesika 1 [[BubanoTeka JOK
https://m.edsoo.ru/863e796¢]]
18 |HeksieTouHble POPMBI ) KU3HU — BUPYCHI 1 [[BubauoTteka LIOK
https://m.edsoo.ru/863e7540]]
19 ||[®opMbl pa3MHOXKEHUA OPTaHU3MOB 1 [[BubaumoTteka LIOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e]]
20 |Meiios 1 [[BubauoTeka LIOK
https://m.edsoo.ru/863e7f4a]]
21 ||O6pasoBaHHte U Pa3BUTHE M0JIOBbIX KJIETOK. 1 0.5 [[BubauoTeka LIOK

OnusiogoTBOpeHue. JlabopaTopHas paboTa Ne 4
«M3yyeHue CTpOeHHA MOJIOBBIX KJIETOK Ha

https://m.edsoo.ru/863e81b6]]



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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Tema ypoka

KosnnuecTBo 4yacoB

pa6oTta N2 7. «AHa/IM3 MyTauui y Apo30oduibl HA
rOTOBBIX MUKpOIIpenapaTax»

n/m pecypchl
Bcero|| KonTposbHsle || [IpakThdeckue
paboThI paboThI
| HI"OTOBI)IX MHUKpOIpenapaTax» H |
22 ||MuguBUAya/ibHOE Pa3BUTHE OPraHU3MOB 1 [[BubanoTeka LIOK
https://m.edsoo.ru/863e8436]]
23 |[eHeTHMKa — HayKa O HacJe[CTBEHHOCTHU U 1 [[BubanoTeka LOK
U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2]]
24 |3aKOHOMEPHOCTH HacJie[JOBaHUsI MPU3HAKOB. 1 [[BubauoTeka LIOK
MoHoru6puaHoe CKpelBaHue https://m.edsoo.ru/863e8878]]
25 ||iurubpuHOEe CKpellMBaHue. 3aKOH 1 [[BubanoTeka LIOK
HE3aBHCHUMOTO0 Hac/leJ0BaHUsl IPHU3HAKOB https://m.edsoo.ru/863e89a4]]
26 |CuenyieHHOe HacJieZJoBaHHe IPU3HAKOB. 1 0.5 [[BubanoTeka JOK
JlabopaTopHas pa6orta Ne 5 «M3yueHue https://m.edsoo.ru/863e8c60]]
pe3yJIbTaTOB MOHOTUOGPHU/IHOTO U AUTUOPUAHOTO
CKpelUBaHUs y AP030dUJIbl HA TOTOBBIX
MUKpOTpenapaTax»
27 |TeneTuka noJia. HacseoBaHve NprU3HAKOB, 1 [[BubaunoTeka JOK
CLIEMJIEHHBIX C TI0JIOM https://m.edsoo.ru/863e8c60]]
28 ||M3meHuuBOCTb. HeHacsiencTBeHHas 1 0.5 [[BubaunoTeka JOK
M3MeHYUBOCTh. JlabopaTopHas pa6oTta N2 6. https://m.edsoo.ru/863e8efe]]
H3yyeHue MoaudUKALIMOHHON H3MEHYHBOCTH,
NOCTPOEHHe BapUAILMOHHOTO PsJa U
BapHalMOHHOW KPUBOM»
29 ||KonTpoJsibHas paboTa 3a Il yeTBepTh 1 1 [[1]
30 |HacnencTBeHHast MI3MEHYUBOCTD. JlabopaTopHas | 1 0.5 [[BubnuoTeka LIOK

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

JieKTpOHHbIEe IUPOBbIE 06pPaA30BaATENbHbIE



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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JieKTpOHHbIEe IUPOBbIE 06pPaA30BaATENbHbIE

Ne Tema ypoka KosinyecTBO 4acoB
n/m pecypchl
Bcero|| KonTposbHsle || [IpakThdeckue
paboThI paboThI
31 |[eHeTuka yesoBeka. [[popMuUHUMYM: 1 [[BubanoTeka LIOK
CHEeUATUCT MeJUKO-TeHETUYECKOH CIIYXKOBI. https://m.edsoo.ru/863e8d78]]
32 ||Cesekyys KakK HayKa U Ipouecc 1 [[BubaumoTteka LIOK
https://m.edsoo.ru/863e9214]]
33 |[MeToAbl U JOCTUKEHUSA CeJIEKUH PAaCTEHUH U 1 [[BubaunoTeka JOK
YKUBOTHBIX. https://m.edsoo.ru/863e9214]]
34 ||bruoTexHOJIOTUA KaK 0Tpac/b NIPOU3BOACTBA. 1 [[BubaumoTteka LIOK
https://m.edsoo.ru/863e9336]]
34 2 4

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

B.1. CuBornasos
buonorus: O6mas 6uonorus. 10 knacc: ba3oBsiii ypoeHs: yueOHuk. — M.: JIpoda, 2020.

KoHTposbHO-U3MepHUTeNbHbIE MATEPUAJIBI

KonTpoabHnas padora Ne 1
KonTponbHas paboTa B AByX BapHaHTAaX COCTaBJICHA B BHJIC TECTOBBIX 33JaHUH, COOTBETCTBYIOIINX TEMaM,
nzydaembIM B 1 monyroauu 10 knacca:
- OpraHu4YecKre BEeNIeCTBA KIETKY;
- OCHOBHBIE TIOJIO’KCHHUS KJIICTOYHON TEOPHH;
- OpraHouzbl KIETKH,
- DHepreTHYecKuii 0OMeH B KIIETKE,

B TecTax mpezacrasiieHbl pa3HOOOpa3HbIE 3a/1aHUsA 110 TEMaM:
Yacte A couxepxuT 18 3amaHuii ¢ BHIOOPOM OJHOTO BEPHOTO OTBETa M3 4YEThIpeX 0a30BOr0 YpPOBHS
CJIOKHOCTH.

Yacts B cozxepxur 3 3amaHus ¢ BEBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB, HA YCTAHOBJIEHHE COOTBETCTBUS
W OIIpEJeNieHne MOCIIEA0BATEIbHOCTH OHOJIOTHUECKHX OOBEKTOB, TIPOIECCOB M SBICHHH. OTH 3aJaHUA
MIOBBIIIEHHOTO YPOBHS CIIOKHOCTH.
B1, B2, B3- ymeH#e npoBOANTE MHOKECTBEHHBII BEIOOpP U YCTAaHABIMBATH COOTBETCTBHE;

Yactb C coaepKUT BOMPOC, OIPa3yMEBAIONINNA OTBET U3 3 MPABUIBHBIX JIEMEHTOB.
Ha BrInoHEHNE TeCcTa peKOMEHAyeTcs BeIACTUTh 40 MUHYT.

Kpurtepun oneHnBaHus:
Yacte «A» - 18 6amnos
Yacts «B» - 9 6amios.
Yacts « C» - 3 baina.
Hroro — 30 Gawos.
27-30 6amioB - onenka «5»- 90-100%
21 - 26 6amioB — onenka «4» - 70-89%
15 - 20 6amioB — ouenka «3»- 50-69%
Menee 15 6annoB — oreHka «2»-menee 50%

OrBerbi:A |1 |2 |3 |4 |5 |6 |7 |8 [9 [1011 12 |13 |14 |15 |16 |17 |18
Bapuant - 1 413 |2 |4 |1 |3 |3 |41 3 1 (2 |2 |1 |3 |1 |4 3
BapuanrT - 2 213 [4 |1 ]2 |3 |1 |1 |1 |2 |4 |12 |2 |4 |13 |1 |1 2

B 1 2 3
Bapuanr - 1 121221 ABT BI'J
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BapuanT - 1 JiBymMeMOpaHHBIIT OpraHouz
BuyTpu Haxonurcst coocrBennas JJHK, BHyTpeHHss1 MemOpaHa 00pas3yeT KpUCTHI.
B MHUTOXOHIpHUSAX TPOUCXOJUT pa3pylIeHnEe OPraHUIECKOro BEIIECTBa JI0 YIJIEKHUCIIOro rasa
1 BOJIBI ¢ oOpazoBanueM AT®
Bapuanr - 2 JIBymMmeMOpaHHBIH OpraHOUI




BuyTpu Haxonutest coocrBenHast JJHK, rpansl THiakouios

BOJbI C BBIACJICHUCM KHUCJI0pOda

HpOI/ICXOL[I/IT (1)0TOCI/IHTG3 C 06pa30BaHI/IeM OpPraHn4eCKUX BCUICCTB U3 YIJICKUCIIOIO ra3da u

OJeMeHTHI CoepIKaHus.

Ne [IpoBepsieMble 371€MEHTHI COAEPHKAHUS YpoBeHb Makce
3a7aH CJIOKHOCTH 0aJLI
ust
Yacts A
1 Oprannyeckre 1 HeOpraHMYEeCKHE BEIIECTBA KIETKH b 1
2 VYraeBoas! b 1
3 YrneBopl b 1
4 JIunuapr b 1
5 benxu b 1
6 DyHKIUN OSIKOB b 1
7 HyxknenHoBbIE KUCJIOTbI b 1
8 HykIJ1IeHHOBBIC KUCJIOTHI b 1
9 ATOD b 1
10 | ATD b 1
11 Bupycsl b 1
12 OCHOBHBIE TOJIOXKEHUSI KIICTOYHOH TeopHu b 1
13 OpraHouibl KISTKH b 1
14 OpraHouIbl KIETKH b 1
15 OpraHouabl KISTKH b 1
16 DyKapuOTHI U POKAPHOTHI b 1
17 OHepreTuyeckuil 0OMEH B KIETKE b 1
18 OHepreTuyeckuil 0OMEH B KIETKE b 1
HWroro acte A b 18
Yacrts B
Bl CoOTBEeTCTBHE MEKAY CTPOSHHEM M (PYHKITHCH BEIIECTBA H €r0 BHIOM. II 3
B2 CrpoeHue opraHouioB II 3
B3 OTnuyusi OPOKapUOT U DYKAPUOT II 3
Hroro vacts B 1 9
Yacrs C

Cl OpraHouasl KJISTKH II 3
Hroro vacts C 3
Hroro 30

KonTpoabnas padora
Bapuanr 1.

1. K Heoprann4eckuM BeIIeCcTBaM KIETKH OTHOCSTCS
1) sxupb1 2) 6enxu  3) HyKJICMHOBBIE KUCIOTEI  4) Bozia

2. I'nroko03a SIBIISICTCSI MOHOMEPOM:
1) remornobuna 2)rmmnepuHa 3) TMKoreHa  4) aapeHannHa

3. Kakyio GpyHKUHMIO BBIIOJIHSIOT YITIEBOABI B KIIETKE?
1) KaTanuTHYECKYIO 2) SHEPreTUYECKyIo
3) xpaHeHue HacieACcTBeHHOH nHpopManun  4) ydactue B OnocuHrese Oenka

4. B KJIETKE JIMITUIBI, B OTJUYKUE OT YIJIEBOOB, BHIIOIHAIOT (yHKIUIO
1) sHepreTHuecKyro 2) CTPYKTYpHYIO 3) 3amacaroinyro  4) peryiasTopHYyIo

5. VI3 aMUHOKHCIIOT COCTOSIT MOJIEKYJIBL:

1)

0enKkoB 2) YTIIEBOJIOB 3)munumoB 4) THK




6. Ilpy NOHM)KEHNH TEMIIEpaTypbl aKTUBHOCTH ()epMEHTOB
1) yBennuuBaeTcs 2) He u3MeHseTcs
3) samenusiercs 4) cHauasa 3aMeUIIeTCs], IOTOM YBEJINYMBAETCS

7. Kakyro pyHKIMIO BBITOJHSIOT B KiIeTke Mostekysl JTHK?
1) CTPOUTENBHYIO 2) 3aIIUTHYO
3) HOCHTEISI HACTEACTBEHHON HH(pOpMaIu 4) MOTJIONICHHSI SHEPTHH COJTHEYHOTO CBETA

8. B cocras nyxneornnoB PHK He Bxomut:
1) aneHnH  2) ryaHuH 3) ypanun 4) THMUH

9. Cunre3 monekys AT® B kiieTke MOKET MPOUCXOAUTH B:
1) MUTOXOHJIPUAX U XJIOPOILTAacTax 2) sape u pubocomax

3) anmapare [ oab1KH 1 TH30CcOMax 4) XxpoMocoMax U SAPBIIIKE

10. Cxoabko moJiekya AT® oOpa3yeTcst mpu OSCKUCIOPOIHOM PACHICIIICHUH TITFOKO3bI?

1) 38 2)4 3)2 4) 36
11. Bupycbl MoryT pasmMHOKaTbCsl.

1) TombkO B KJIETKE XO3SIMHA 2) I[IyteM mpocToro JeneHHUs
3)Tonbko  OECHONBIM  IyTEM 4)TONBKO TIOJIOBBIM ITYyTEM.

12. Ponp k1€TOYHON TEOPHHU B HayKe 3aKJII0YAeTCs B TOM, UTO OHA:
1) pa3bscHHIA MEXaHH3M JBOJIOLHU 2) BBIABMIIA POJIb SAPA U XPOMOCOM B KIIETKE
3) BhIsSIBHIIA 3HAYCHHE OPTaHUYCCKUX BEIICCTB B KJIETKe  4) Omicaia OPraHOU/IbI KIICTKH

13. K opranougam KJI€TKH OTHOCSITCS
1) ropMOHEI 2) TU30COMBI 3) pepMeHTHI 4) BUTaAMUHBI

14. B ammmapate ["osbmku 00pa3yroTes:
1) nu30cOMBI 2) pubOCOMBI  3) XJIOPOILIACTBI 4)  MUTOXOHAPHHU

15. [lepeBapuBaHue MUIIEBHIX YAaCTHII U YAAJCHAE HETIEPEBAPCHHBIX OCTATKOB IPOUCXOAUT B KIIETKE C TOMOIIBIO
1) anmapara I'onbxu 2)3HI0MIa3MaTHIECKON CETH
3)au3ocoM 4) pubocom

16. HacnenctBenHast vHGoOpManus B KIETKax OaKTEepHUH COAEPIKUTCS B:
1) konpuesoit JIHK  2) nmutormazme  3)sape 4)pubocomax

17. B xneTKax 4enoBeKa M KUBOTHBIX B KaUeCTBE HCTOYHHKA SHEPTHU UCTIOIB3YIOTCS
1) TOPMOHBI U1 BUTAMHHBI 2) BOJA U YIJIEKUCIIBIN ra3
3) HEOpraHW4YecKHe BemecTBa  4) OETIKH, KHUPBI U YTICBOIBI

18. KoHneunslie MPOAYKTBI OKHUCJICHUSA OPraHNUYCCKUX BCUICCTB:

1) AT® mBoa 2) KUCIOPOJX M yIIICKUCIIBIH ra3
3) Boma u yruiekucabiii ras  4) AT® u kuciopon

B 1. YcTaHOBHTE COOTBETCTBHE MECKIAY CTPOCHUEM, @yﬂxuneﬁ B€IICCTBA U €I'0 BUJIOM.

CTPOEHME U ®YHKIN A BUJL
A) COCTOSIT M3 OCTATKOB MOJICKYJI TIIUIIEPUHA U )KHPHBIX KUCIOT 1) murmuet
B) cocTosT B3 0CTAaTKOB MOJIEKYJT aMUHOKHCIIOT 2) benku

B) 3ammmiaior opraHusM OT NepeoXIaKIeHUs

I') 3ammniaoT opraHu3M OT 4y>KEepOJHbIX BELIECTB
J1) obnanaror peHarypauuei

E) BBINONHSIOT 3amacaronyto (pyHKIU

A 5 | B | r© | o1 | E




B 2. BeiGepute cTpyKTyphl U (pyHKINH, OTHOCSIIHECS K SAPY KIETKH.

A) Hmeer nBymeMOpaHHy0 000JI0UKY € TOpaMu

b) OtBeuaer 3a cunte3 ATO

B) XpaHUT HACIIEACTBEHHYIO MHPOPMAIIUIO F yUACTBYET B €€ Imepeaayde
I COIepXKUT SIPHIIIKO, B KOTOPOM COOMPAIOTCS pHOOCOMBI

JI) OcymecTBisieT MPOLECCh MIACTHYECKOTO W SHEPTeTHIECKOro 0OMeHa
E) OO6e3BpexnBaeT NpoAyKTHI paciaga B KIIETKE

B 3. Bemmmmre OykBBI, 0003HAYAIONINE 3IEMEHTH BEpHOT'O OTBETA HA BOIMPOC: YeM KIIETKa OaKTepHil OTIHIaeTCs
OT KJICTKH )KHBOTHOTO?

A) HaJIM4MeM HapyKHOM MeMOpaHbI
B) orcyrcTBHeM sapa
B) OTCYTCTBHEM LIUTOILIA3MBbI

I') HanmuueM mI0THOM 060s10UKH
JI) OTCYyTCTBHEM MUTOXOHIAPHIA
E) conmepxannemM opraHMIeCcKIX BEIICCTB

C. UTo U3BECTHO O BHYTPEHHEM CTPOCHHU 1 (QYHKITUSIX MUTOXOHIPHIA?

KonTposabHas paboTa

Bapnanr 2.
1. K oprannueckum BeliecTBaM KJIETKH PACTEHUI OTHOCHUTCS
1) Bona 2) Kkpaxmain 3) xjopun Kaneis  4) MOBapeHHas CoJb
2. YrneBoasl npu (GOTOCHHTE3€ CUHTE3UPYIOTCS U3:
1)0,uH,0 2) CO2 u Hy 3)C01uH20 4) C0O2 m H2CO3
3. B KsieTkax *KHUBOTHBIX 3aIIACHBIM YTJIEBOJIOM SIBIISIETCSL:
1) memmono3a 2) Kpaxmain
3) nmoko3a 4) rIMKOTeH

4. Hanbouibliee KOJIMUECTBO SHEPTHHU BBLICISETCS TIPH PACIIEIICHUH OJTHOTO rpaMMa
1) xupa  2) rIFOKO3BI 3) 6enka  4)UEUTIONIO3bI

5. KuCoThl, U3 KOTOPBIX COCTOST OCIIKH, Ha3bIBAIOTCS
1) HyKJIeMHOBBIMH ~ 2) aMHHOKHUCIIOTaMH  3) MHHEPAJIbHBIMI  4) HEOPTaHUUECKUMHU

6. B mepeHoce KuCI0poia M YrIeKUCIIOro Ta3a B OpraHi3Me Y4acTByeT
1) Muo3ux 2) dpubpuH
3) remorio6uH 4) xomnnareH

7. I'nme B knetkax sykapuot coaepxxurcs JJHK?
1) B sampe 2) B pubocomax 3) B komIutekce ["osbmku 4) B nuTOIIIA3ME

8. Mosekyna PHK comepuT a30THCThIE OCHOBAHHUS:
1) aneHuH,ryaHyH,ypariL, A TO3UH 2) IUTO3WH,T'yaHWH,aJIeHIH, THAMAH
3) TUMUH,ypalI,aIeHUH,I'YaHuH 4) ameHuH,ypamui, TAMAH, IATO3UH.

9. Kakona pons monrekyn AT® B xiretke?
1) obecreunBarOT OpraHU3M SHeprueit 2) YCKOPSIIOT XUMHYECKHE PEAKIIUH
3) y4acTBYIOT B 00pa30BaHUH KICTOYHBIX CTPYKTYp 4) TIOTJIOIIAIOT YHEPTUIO COJTHEYHOTO CBETa

10. Cronbko mMonexyn AT® obpasyercst mpy KUCIOPOIHOM paclieIUICHUHN TIIIOKO3bI?
1) 38 2) 36
3) 28 4) 2

11. Kako#i Bupyc HapymiaeT paboTy MMMYHHOH CHCTEMBI YelloBeKa?
1) [MTonmmomuenuTa 2)Ocribt
3)'purma 4)BNY



12. Kaxkas Teopus 0000mmmia 3HaHUS O CXO/CTBE XUMUYECKOTO COCTaBa KJIETOK PacTeHUil, )KUBOTHBIX, YEIOBEKa,
Oakrepuii u rpudoB?
1) sBonrory 2) KJIETOYHAS 3)IPOUCXOXKACHUS YeToBeka 4) HHIUBHUAYaTbHOTO PA3BHTHsI OPTaHH3MOB

13. K opranouiam KJI€TKHM OTHOCUTCS
1) xpomatua  2) komruieke ['ompmxu 3) AT®  4) KIeTOYHBIN COK

14. Kakyto poib Urpaet sapo B KiIeTke?

1) COJICPYKHUT 3arac MUTATEIBHBIX BEIIIECCTB

2) OCYIIECTBISIET CBA3b MEKIY OPTaHOMIAMH U YaCTAMH  KIIETKH

3) CIOCOOCTBYET MOCTYIIJICHUIO BEIECTB B KIIETKY

4) 00ecreYnBaeT CX0JCTBO MaTEPUHCKOM KIETKH C JOUCPHAME

15. Tlonyxunxas cpela KIETKH, B KOTOPOU PacIIOiIOkKEHO AAPO U OPraHOUIIBI, — 3TO
1) BakyoJb 2) nuzocoMa 3) HUTOILIa3Ma 4)xomrutekc "oy mKu

16. B xieTkax MpOKapUOT I'€HBI, B KOTOPBIX XPAHUTCS HACJICACTBEHHAS HH(POPMAIIKs, PACTIOIOKCHBI B
1) UTOIIIa3Me 2)saape  3) MHUTOXOHIPHUAX 4) pubocomax

17. Bruosornueckoe OKUCICHUE UAET ITPU 003aTEIbHOM y4aCTHH
1) kucnopona  2) hbepMeHTOB  3) TOPMOHOB  4) HYKJICHHOBBIX KHUCJIOT

18. Konu4ecTBO 3TAanoB B 3HEPreTUIECKOM OOMEHE:

1)2 2)3

3)4 4) 36

B 1. Beinumunre OykBbl, 0003HAUYAIONIME 3JIEMEHTHI BEPHOTO OTBETAa: Kakue (YHKIMH B OpraHM3Me BBIIOJIHSIOT
JKUPBI?

A) OTKJIAJIBIBAIOTCS B 3a11ac

B) ciy»xaT HCTOYHMKOM SHEPrHH

B) YCKOPSIOT XMMHUYECKHE PEaKIInu

I') BXOm4T B cocTaB KJIETOYHBIX MEMOpaH
[1) B medyeHn MOTyT IpeBpamarThes B OEIKH
E) yyacTByIOT B XpaHeHHH U Tepeaade HACIEACTBCHHBIX TPU3HAKOB OT POJHUTEINICH K IOTOMCTBY

B 2. Bemmumure nudpsl, 0003Havarolmme 3JeMEHTbl BEPHOTO OTBETa: Kakue (YHKIHHA B OPraHU3ME BBINOJIHSIIOT
Oenku?

1) NEPEHOCAT KUCIIOPO, U YIJIIEKUCIIBIH ra3

2) cuaTe3 AT® npoucxoauT Ha KpucTax

3) YYacTBYIOT B XpaHEHHH U ITepefaue HACIeICTBCHHBIX IPU3HAKOB
4) MPEBPAIal0T CBETOBYIO HEPTHIO B XUMUYECKYIO

5) YCKOPSIIOT XMMUYECKHE PEaKIUU

B 3. YcraHoBuTe cOOTBETCTBUE MCKAY MMPU3HAKOM oOmeHa BCHICCTB U €0 BUAOM Yy YCJIOBCKA.

IpuzHaky oOMeHa BEIIeCTB 1) mnactuyecknit
A) OKHCJICHHE BEIECTB 2) 3HEepPTreTHYECKUH
b) CHHTE3 BEIIECTB
B) 3armacaHue YHepPruu
D pacxoj1 SHEpTHH
) y4gactue pudocoM
E) y4acThe MUTOXOHJPUH
A b B r A E

C. UTo U3BECTHO O CTPOCHUH U QYHKITUAX XJIOPOILIACTOB?

KonTpoabsnas pa6ora Ne 2



Bapuant 1

Yactes A: BbIOpATh NPaBWILHBII OTBET U3 MPEIJI0KEeHHBIX BADUAHTOB
Al. 3urora 4esl0BeKa COAEPKUT:
a) 23 xpoMocoMmbl; 0) 46 xpoMocoM; B) 48 xpoMocoM; T) 92 XpOMOCOMBI.

A2. CTagusi 0THOCJIOHHOT0 3apobIIA;
a)ractpyna; 0) Omactyna; B)Mopyna; T) Hedpynia

A3. CiocooM moJI0BOro pa3MHOKeHUSI MHOTOKJIETOYHBIX OPraHU3MOB SIBJISIETCS:
a) mapTeHoreHes; 0) HOYKOBAaHHUE; B) CIOPOOOPA30BAHNUE; I') YEPEHKOBaHHE

Kakas craaus pa3BuTHs 3apo/Jbllia NOKA3aHa HA PUCYHKe?

a) Omacrtyna 0) HelipyJa B) 3UroTa r)ractpyia

AS. Kakoii THII pa3BUTHS XapaKTepPeH JJIsl ’KUBOTHBIX, IOTOMCTBO KOTOPBIX CXOJHO €O B3POCJbIMH 0COOSIMM,
HO nMeeT HeDOJIbIIHEe Pa3Mephl H HHbIE MPOMOPIHNH TeJja

a) aMOproHabHOE 0) HenpsMoe B) ¢ MeTaMop($h030M I') TIpsIMOe

A6.0pranusM, B reHOTHIIe KOTOPOI'0 COJePKATCsl pasHble ajjleId OIHOI0 I'eHa, HA3bIBAIOT:

A) romo3uroTtHsIM; b) retepo3urotHsiM; B) perieccuBHBIM.

A7. Kaxk Ha3biBaa I'.MeHeJib NPU3HAKH, He NPOSABJIAIOLIMECS Y THOPUI0OB MEPBOro NOKOJICHMS:
A) penieccuBHBIME; b) noMuHAHTHBIME; B) rOMO3UTOTHBIMH.

AS8.Y ocol0u ¢ reHOTMIIOM AaBB 00pa3ylOTCsl raMeThbl:
A) Az, BB; b) AB, aB; B) Aa, BB.

A9. Ilpu caMoONIbIJIEHMH FeTEPO3MTOTHOI0 BHICOKOPOCJIOro pacTeHHs ropoxa (BbICOKHUIA cTebesb — A) 10151
KAapJMKOBBIX (pOpM paBHa:
A) 25%; B) 50%; B) 75%.

A10. Eciiu reHbl, 0TBe4a0IIKeE 32 Pa3BUTHE HECKOJIbKHX NPU3HAKOB, PACI0JIOKEHbI B O/IHOi XpoMocome, TO
TIPOSIBJISIETCSI 3aKOH:

A) pacmenienns; b) HEMOTHOTO JOMHUHUPOBAHHUS;

B) cuennieHHOTrO HacleIOBaHUSL.

All. IIpu cKkpeIIUBAHUH YE€PHOI0 KPOIUKA (Aa) ¢ YePHBIM KPOJIHKOM (Aa) B IEPBOM IOKOJICHUH NMOTYYUTCS
KPOJIMKOB!
A) 100% uepnsie; b) 50% uepHbIx, 50% Oeinbix; B) 75% uepHbIx 1 25% OenbIx.

Bapunant 2

Yactp A: BIOpPaTh NPABMJIBHBINA 0TBET U3 NMPeIJI0KEHHBIX BADUAHTOB

Al. 3urora 4ejl0BeKa COAEPIKUT:

a) 23 xpoMocoMsl; 6) 46 xpoMocoM; B) 48 XpOMOCOM; T') 92 XpOMOCOMBI.

A2. BuyTpeHHnii 3apoAbIIeBbIii JIHCTOK Y SMOPHOHA XOP/AOBBIX Ha3bIBaeTCs

a) SKTOJICPMOii 0) FHTOJIEPMOIL B) OIACTYJION T') ME30ACPMOI

A3. CafoBy1o 3eMJISIHUKY Pa3MHOKAKOT € MOMOUIbIO HA/I3eMHBIX BUAOM3MEHEHHBIX 100eroB — yCOB, YTOOBI
a) COXPaHUTh MIPU3HAKH COPTA 0) YCKOPUTH CO3PEBAHUC ILIOZ0B

B) MOBBICUTH YCTOMYUBOCTH K 32a00JICBAaHUIM

T') MOIYYUTH IOTOMCTBO C HOBBIMHU IPHU3HAKAMH



A4.T1apHble reHbl TOMOJOTMYHBIX XPOMOCOM HA3bIBAIOT:
A) HeannensHbIMY; b) annensHbIMY; B) criennenHbIMu.

AS5. COBOKYITHOCTH T€HOB, KOTOPYIO OPTAHU3M MOJIY4YaeT OT POANTeSIeil, Ha3bIBAIOT:
A) HacleACTBEHHOCTh; b) denotum; B) reHoTHI.

A6. Hatuyue B ramMere 0JHOr0 reHa U3 KasKA0H nmapbl ajuiesieil — 3T0 IUTOJI0rH4YecKasi OCHOBA:
A) 3aKOHa CIICTICHHOTO HacjeIoBaHus; b) 3akoHa HE3aBUCUMOTO HACJICIOBAHHSI,
B) runore3pl 9UCTOTHI raMer.

A7. Kakoii (peHOTHII MOKHO 05KHAATH Y IOTOMCTBA ABYX MOPCKHX CBHHOK ¢ 0€J10ii mepcThIo (PenecCuBHBINH
NPH3HAK):
A) 100% 06enebie; B) 25% 6enbix u 75% depubix; B) 50% 6enbix u 50% 4yepHBIX.

AS8. OnpenesinTe reHOTHII POAUTEILCKUX PACTEHUIA TOpoxa, ecJiM MPU UX CKpelBaHuM odpa3zosajiochk 50%
pacreHuii ¢ xkeaTbiMu 1 50% - ¢ 3eJIeHBIMH ceMeHaMHu (pelecCHBHBII MPU3HAK):
A) Aax aa; b) Aax Aa; B) AA x Aa.

A9. KakoBa BeposSITHOCTD POKIE€HUSI BLICOKHMX JIeTell Y reTepo3uroTHhIX poauTe/ieil ¢ HU3KUM POCTOM
(HM3KOPOCJI0CTH JOMUHUPYET HA/I BLICOKUM POCTOM):

A) 0%: B) 50%; B) 25%.

A10.

Kakas cragusi pa3BUTHA 3apoAbIlIa MOKA3aHA HA PUCYHKe?

a) Oractyna 0) Helpyia B) 3UTOTa T)racTpyia

Al1. Kak nasbiBaia I'.MeHaenb NpU3HAKH, He NPOSIBJAIOLMECH Y THOPUAOB NEPBOI0 NOKOJIEHHUSA:
A) peueccuBHbIMHY; b) noMrHaHTHBIMHI; B) TOMO3UTOTHBIMA.

OTBeThI KOHTPOJIbHOI PadoThI Ne 2

Bapmuanr 1 Bapmuant 2
1 b b
2 b b
3 A A
4 r b
5 r B
6 b B
7 A A
8 b A
9 A B
10 B r
11 B A







