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c.IlepeBo3noe 2024

INHOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpamMmbl 0 OUOJIOTUU TEOPETUUYECKYIO OCHOBY JUIS OTIPEICIICHUS
MOIXOJ0B K (OPMHUPOBAHUIO COJICpX)aHUS ydeOHOoro mpeamera «buonorusy cocTaBwiIH:
koHnentyanbHble monoxeruss GI'OC COO o B3auMOOOYCIOBIECHHOCTH LIeJiei, colepKaHus,
pe3yabTaToOB 00y4eHUs U TPEOOBAHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TTOJIOKEHUS 00
00IINX HENSIX ¥ MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO
obmero oopazoBanus B Poccuiickoit deneparuu, a TakKe MOJI0KEHU O crenupuke Ouonoruu, e
3HaYCHUH B TIO3HAHUU JKUBOM TPUPOIBI U O0OECIEYeHHU CYIIECTBOBAHUS YEIOBEYECKOTO
obmrectBa. CoriacHO Ha3BaHHBIM TOJIOKEHHSIM, ONPEICIICHBl OCHOBHBIE (DYHKIIMH MPOTPAMMBI 10
Oouonoruu u e€ CTpyKTypa.

[Iporpamma o Ouonoruu Aaét nMpeAcTaBiICHUE O LENsIX, 00 00mIel cTpaTeruu o0ydeHus,
BOCIIUTAHUA M PAa3BUTUS OOYYAIOIIUXCS CpeIcTBaMu ydeOHoro mpeamera «buomorus»,
omnpezenseT o00s3aTeIbHOE NPEIMETHOE COAEpKAHHUE, €ro CTPYKTYpYy, paclpelesieHue I0
paszzenaM U TeMaM, PeKOMEHyeMYI0 TIOCIeI0BaTENbHOCTh H3yUeHUsI y4eOHOT0 MaTepuana ¢
Y4ETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKHA 00pa30BaTeNIbHOTO MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUaIOIINXCS.

B mporpamme mo OuwonornuM TakKe YUYUTBHIBAIOTCA TpeOOBaHUA K IUTAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM U MPEAMETHBIM pe3ylbTaTaM oOydeHuss B (HOPMUPOBAHUU
OCHOBHBIX BUJIOB yU€OHO-TI03HABATEIHHOU JEATEIbHOCTH/YU€OHBIX JEHCTBUN 00yJarONTUXCsl IO
OCBOGHHIO COJIePKaHUs OMOJIOTMYECKOro 00pa30oBaHMsL.

B nporpamme o 6uonoruu (10—11 kmaccsl, 6a30BbIi YPOBEHb) peaIn30BaH MPUHIUIT
MPEEeMCTBEHHOCTH B UW3y4YeHMH Ouonorud, Omarojmapsi 4eMy B HEW MNPOCMAaTPUBACTCS
HaIPaBJICHHOCTh HAa PA3BUTHE 3HAHUMN, CBSI3aHHBIX C (DOPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHHUS, LEHHOCTHBIX OpPUEHTAUUW JMYHOCTH, DKOJOIMYECKOTO  MBILUICHUS,
NPEJICTaBICHUA O 370pOBOM 00pa3ze JKM3HM M OepeXHbIM OTHOLIEHHEM K OKpY’Karolen
npupoiHoii cpene. [loaTomy Hapsany ¢ uzydeHrneM oOIieOnoIOTUYECKUX TEOPUH, a TaKKe 3HAHUI
O CTPOCHHMHM HUBBIX CHCTEM pa3HOTO paHTa W CYHIHOCTH OCHOBHBIX MPOTEKAIOIMMX B HHUX
MIPOIIECCOB B MPOTpaMMe MO OMOJIOTUH YIEIeHO BHUMAHKUE UCIIOIB30BAHUIO MOTYYEHHBIX 3HAHUHT
B TIOBCEAHEBHON JKWM3HHM [UIsl PEHICHUS TMPUKIATHBIX 3a7ad, B TOM YHCIE: NPOPUIAKTUKH
HACJICICTBEHHBIX ~ 3a00JICBAaHUI  YENOBEKa, MEAMKO-TeHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTMYECKH 11€J1IeCO00Pa3HOro MOBEICHUS B OKPYKarollel MPUPOIHOI cpene,
aHamM3a BIMSHUS XO3AMCTBEHHOM JAESITETbHOCTH 4YeNOBEKa Ha COCTOSHHE NPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKIIATHON HAMPABIEHHOCTH y4eOHOTO
npenmMeta «bronorus mpoaUKTOBaHO HEOOXOAMMOCTBIO 00ECTIEUeHUs YCIOBUH ISl peIIeHUS
OJIHOM M3 aKTyaJbHBIX 33/1a4 IIKOJIBHOI'O OMOJIOrHUecKOro o0pa3zoBaHusi, KOTOpas Mpeanoaaraet
dbopMupoBaHHe y OOYYarOIIMXCS CIOCOOHOCTH aJalTHPOBAThCS K HM3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpeiHero o01iero oopa3oBaHus 3aHUMaeT BakHoe Mecto. OHa
obecrieunBaeT (GOPMUPOBAHHWE y OOYYAMOIIUXCS TPEICTABICHUNA O HAyYHOH KapTHHE MUPA,
pacmupsieT u 00001aeT 3HaHUSI O )KUBOW PUPO/IE, €€ OTIUUUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3ali W DBOJIOIHUH, CO3MAET YCJIOBHUS [JIsi: TIO3HAHUS 3aKOHOB >KMBOM TPHUPO/IBI,
dbopmupoBanus HyHKIIMOHATEHOW IPaMOTHOCTH, HABBIKOB 3/JOPOBOTO U 06€301acHOr0 00pasa
KU3HH, IKOJIOTHIECKOTO MBIIIICHHUS, IEHHOCTHOTO OTHOIICHHS K dKUBOUW NIPUPOJE U YETOBEKY.

bonbuioe 3HadeHwe OWONOTHS HMMEET TaKKe AN PEIICHUS BOCIUTATENbHBIX H
Pa3BUBAIOIINX 33]1a4 CPEHEro 0011Iero 00pa3oBaHus, ColMaIn3auu o0yJaronmxcs. M3yuenue
Oouonorun odecrneynBaeT yciuoBus A ((OPMUPOBAHUS UHTEIUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX
U HUHQOPMAIMOHHBIX HABBIKOB, JCTETUYECKON KYJIBTYpbI, CIOCOOCTBYET HWHTETPAIN



OMOJIOTUYECKUX 3HAHUH ¢ MPEACTAaBICHUAMH U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH,
¢buzuku, xumuu U reorpaduu. HazpanHble MOI0KEHUS O MpeIHa3HAYeHUHN Y4eOHOTro npeaMeTa
«buonorusy coctaBUIIM OCHOBY JUIsl ONPECTICHUS IOJIX0/I0B K OTOOPY U CTPYKTYPUPOBAHHIO €TI0
coJIepKaHusl, MPEJCTaBIEHHOTO B IPOrpaMMe Mo OHMOJIOTHH.

OT160p comeprkanus yueOHOro npeamera «buosnorusn» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPa3HOTO MMO/IX0/1a, B COOTBETCTBUU C KOTOPBHIM 00YUYaOLIUECS TOJIKHBI
OCBOUTbH 3HAHUS U YMEHUS, 3HAYMMBbIE I (POPMUPOBaHUS OOIIEH KyJIbTYpbl, ONpeAesIoIne
a/JIeKBaTHOE TIOBEJCHME YEJIOBEKa B OKpY’Kalolled MpHUPOAHOI cpelne, BOCTpeOOBAHHBIE B
MOBCEIHEBHOM JKM3HU U TIPAKTHUYECKOH JiesTenbHOCTH. Ocob0e MecTo B 3TOM cucTeMe 3HAaHUI
3aHMMAIOT 3JIEMEHTHI COJIEp)KaHus, KOTOpbIe CIy>KaT OCHOBOM s (OpMHUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3aMU OUOJIOTHYECKOT0 00pa30BaHusl.

CrpykTypupoBaHHE COJEpX aHHUA Y4eOHOro Marepuaja B MporpaMMme I0 OHOJIOTHH
OCYIIECTBJIEHO C YYETOM MIPHUOPUTETHOTO 3HAUECHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
JKUBOU IIPUPOBL, O €€ YPOBHEBOM OPraHU3aLMU U BOJIIOLUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yueOHoro npeamMera «brosaorusy BbIeIeHbI CIEIYIOIINE CoJlepKaTeNbHble TMHUU: «bronorus
KakK Hayka. MeTo/ibl Hay4HOT o Mo3HaHus», «KieTka kak Ononornyeckas cucremay, «Opranusm
Kak Ouosiornyeckasi cucreMay, «Crucrema 1 MHOrooOpasue OpraHu4eckoro Mupa», « BOJIHOLUS
JKUBOU NPUPOABI, « IKOCUCTEMBI M IPUCYLINE UM 3aKOHOMEPHOCTH.

Ilens wu3yuenuss ydeOHoro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE — OBJaJICHHE
00y4aromyUMHUCs 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHM3allid HKHUBBIX CHCTEM
Pa3HOTO paHTa U MPUOOpPETEHNE YMEHUHN UCTIOJIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JICUCTBUH B
OTHOILIECHUU OOBEKTOB JKUBOM MPUPOIBI M PEILICHHS PA3IMYHbIX )KU3HEHHBIX MTPOOIEM.

Joctumxenue 1menu wusydeHus ydeOHoro mnpeamera «buosiorus» Ha 06a30BOM ypOBHE
o0ecreynBaeTcs perieHueM CIeIyONIuX 3a1ay:

OCBOEHHE OOy4YaloIIUMHUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpUAX, YUYEHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIOTe3aX, NpaBWiIaxX, CIyXalluX OCHOBOW JUIsi (OPMHUPOBAHUS
MPEJICTABICHUA O €CTeCTBEHHO-HAyYHOM KapTHMHE MHpa, O METOJaX Hay4yHOro IO3HaHHUS,
CTPOCHUHU, MHOTOOOpa3MUM U OCOOCHHOCTSX JKMBBIX CHCTEM pAa3HOIO YpPOBHS OpraHHM3aluy,
BBIIAIOIIUXCSI OTKPBITUSAX U COBPEMEHHBIX MCCIIEOBAHUAX B OUOJIOTUH;

(dopmHpoBaHue y 00yUarOIUXCsl TO3HABATENbHBIX, HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHalnu3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTMHM Hay4HbIX B3TJISA0B,
UAEH U MOJXO0J0B K U3yUEHUIO )KUBBIX CUCTEM PAa3HOI'O YPOBHS OPraHU3ALINY;

CTaHOBJIEHHE Yy oOyuaromuxcs oO0mel KyJIbTypbl, (YHKIHMOHAIbHONW TI'PAaMOTHOCTH,
pa3BUTHE YMEHUI OOBSCHATH U OLICHUBATH SIBICHUS OKPYKAIOILEr0 MUPa KUBOW MPUPOJIbI HA
OCHOBaHUU 3HAHUI U ONbITA, TOJTYYEHHBIX IPU U3YUEHUH OHOJIOTUY;

(dopmMupoBaHue y 00YUaIOUUXCsl YMEHHH MILTIOCTPUPOBATh 3HaYCHNE OMOJIOTHUECKUX
3HaHUH B NPAKTHUECKON JESATeNbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH 1 arpoOMOTEXHOIOTUIA;

BOCIHUTAaHHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEJIOBEKOM >KUBOM IMPHUPOJBI,
HE00X0IMMOCTH OEPEeKHOTO OTHOIICHUS K Hel, COOIOACHUS 3THUECKUX HOPM TPH NPOBEJCHUN
OMOJIOrMYECKUX HCCIIE0BaHUN;

0CO3HAHME IIEHHOCTH OMOJIOTUYECKUX 3HAHUH [T MOBBIIIEHUS YPOBHS 9KOJIOTHYECKOM
KYJbTYpBI, 1151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOM KU3HU JJISl OLICHKH
MOCNIEACTBUIM CBOEW JIeATEIbHOCTH IO OTHOIIEHUIO K OKpY’Karouleil cpene, coOCTBEHHOMY
3I0POBbI0, 00OCHOBAHUE U COOIOIEHUE MEP MPOPUIAKTUKY 3a00JIeBaHUIA.

B cucreme cpeanero obuiero oOpazoBanus «buonorus», usyyaemas Ha 6a30BOM ypOBHE,
ABISIETCA  00s3aTeIbHBIM Y4eOHBIM MPEIMETOM, BXOJISALIMM B COCTaB IMpeAMETHOH oO0aacTu
«EcTecTBeHHO-HAYYHBIE TPEIMETHI».

Jnis u3yuenus 6uosnoruu Ha 6a30BOM ypOBHE CpeJHEro o0I1ero o0pa3oBaHust OTBOAUTCS
68 vacoB: B 10 kinacce — 34 yaca (1 yac B Henenmo), B 11 kinacce — 34 yaca (1 yac B Hezenio).



COJAEP/)KAHUE OBYYEHUA

10 KJTACC

Tema 1. Bnosorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHH ¢ OOLIECTBEHHBIMU, TEXHUUECKUMU U IPYTUMU
€CTeCTBCHHbIMM HayKamH, (uiocodueit, 3THKOH, 3cTeTHkO U npaBoM. Ponb Ouonoruu B
(dbopMHUpPOBaHUM COBPEMEHHOMN HAyYHOU KapTHHBI Mupa. CucTeMa OMOJIOTMYEeCKUX HayK.

MeToap! o3HaHMS KUBOUM MPUPOJIEI (HAOIIOIEHHE, SKCTIEPUMEHT, OTIMCAHUE, U3MEPEHHE,
KJaccuukanus, MOACIMPOBAHUE, CTATUCTHYECKass 00padOTKa TaHHBIX ).

JdemoHcTpanum:

Hoptpetst: Y. Hapsun, I'. Mennens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabauisl U cxeMbl: «MeToIbl TO3HAHMSI JKUBOU MPUPOIBD).

JlaGopaTopHble U NpaKTHYeCKHe PA0OTHI:

[Ipaktnueckass pabota Ne 1. «lcnonp3oBaHue pa3InYHBIX METOJOB IIPU H3YyYEHUU
OMOJIOTMYECKUX 0OBEKTOBRY.

Tema 2. ’KuBble cMCTEMbI M UX OPraHU3ALUS.

JKussbie cucrembl (OMOCHUCTEMBI) KaK PEAMET U3yueHHus 0nonoruu. OTIn4ymre KUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiictBa OumocucteM U UX pazHooOpazue. YPOBHM OpraHu3alMd OHUOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHW3MEHHBIA,  MOMYJISIMOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOreoeHOTHIECKUH ), OnOCepHBI.

JdemoHcTpanum:

Tabmuuel u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HW», «YPOBHU OpraHU3alUM >KHUBOM
IPUPOABI.

Ob6opynoBanue: Mojens Monekynsl JJTHK.

Tema 3. XumMu4eckuii cocTaB U CTPOCHHE KICTKH.

XHMMHMUYECKMI  COCTaB  KJIETKH.  XMUMHYECKHME  JJIEMEHTBhl:  MaKpO3JIEMEHTHI,
MHUKpO3JIEMEeHTHI. Bosia 1 MuHepanbHbIe BEIeCTBa.

OyHKIIMM BOJBI M MHUHEPAJbHBIX BelleCcTB B KieTke. [lomaepxkaHue OCMOTHYECKOTO
Oananca.

benku. Cocta u cTpoeHune 0enKkoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnumbie
U 3aMEHHMbIE aMHMHOKHCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYPHI OelKOBOH
MOJIeKyJbl (MEpBUYHAs, BTOpPUYHAs, TPETUYHAsT W YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. bruonornyeckue GyHKIMN OETKOB.

®epMeHThI — Onosioruyeckue katanuzaropsl. CTpoeHue pepmeHTa: aKTUBHBIN LIEHTP,
cyoctpatHas crnemuduuHocts. Kodepmentsl. Burtammuel.  Otiamuuss  (pepMeHTOB  OT
HEOPraHUYECKUX KaTallu3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TJII0OK03a, pud03a U 1e30KCHpr003a), Iucaxapuibl (caxaposa,
JIAKTO3a) M ToJHMcaxapuibl (Kpaxmall, TJIUKOTEH, IeJUII0JIo3a). buonorndeckue QyHKIUN
YTJIEBOIOB.

Jlunuaer:  Tpurmunepuabl, Qocdonunuael, crepouasl. [ uapodribHO-THAPOGOOHBIS
cBoiicTBa. buonornueckue Gpynkunu munuaos. CpaBHEHUE YIIIEBOIOB, OCIKOB U JIMMTUIOB KaK
HMCTOYHUKOB HEPTUU.



Hyxneunossie kucnotst: IHK u PHK. Hykneotnasl — MOHOMEpBI HyKI€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JHK. Crpoenne u ¢ynkunn PHK. Bunet PHK. AT®: crpoenue wu
byHKIMN.

[{uronorus — Hayka o kietke. Kilerounast Teopust — npuMep B3aUMOJEHCTBHS HJIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/Ibl U3yUCHHS KIICTKH.

Knerka kak nenoctHas sxuBast cuctema. OOIiue Npu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpaHna, monekynbl JIHK kak reneTnyeckuii anmapar, cucrema cuHTe3a Oernka.

Tunsl KJIETOK: BJyKapuoTHYecKas U Mpokapuoruyeckas. OCOOEHHOCTH CTPOECHHUS
npokapuoTudeckoi kietku. Kierounas crenka 6akrepuit. CTpoeHHne 3yKapuOTHUECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTENILHOM, )KUBOTHON U IPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAS CTEHKA, TTIMKOKAIUKC, UX (DYyHKIHH.
[TnasmaTtnueckas memOpaHa, e€ cBoiictBa M ¢QyHKuuu. [luTomnazmMa u e€ oOpraHoujbl.
OnnomemOpanubie opranouasl kietku: I1IC, annapat ['onbxu, 1u3ocomsl. [loxyaBTOHOMHBIE
OpraHoubl KJIETKU: MUTOXOHJPUH, TUIacTUAbL. [IporcxoxaeHrne MUTOXOHAPUH U MacTul. Buasl
wiactua. HemeMmOpaHHbIE OpraHoMJbl KIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTp, LIEHTPUOIIH,
PECHUUKH, KTyTUKU. DYHKIUN OPraHOUI0B KJIeTKH. BritoueHus.

SAnpo — peryasaTopHslii HeHTp kieTku. CTpoeHue sapa: saepHas 000J04YKa, KapuoIuia3ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdemoHcTpanum:

Hoptpersr: A. Jlesenryk, P.I'yk, T.IlBanu, M. llneiinen, P.Bupxos, [Ix. Yorcon,
®. Kpuxk, M. Yunkunc, P. ®panknun, K. M. bap.

/luarpammsl: «Pacnpenenenne XMMHYECKUX JJEMEHTOB B  HEXHMBOW  IPUPOJIEN,
«Pacrnpeenenre XUMHUUECKHUX 3JIEMEHTOB B KUBOU MPUPOIEL».

Tabmuuel u cxemsl: «Ilepuonuyeckass TabaMIIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIB», «brocunTes 6enka», «CTpoeHne MoieKyibl oenkay, «CTpoeHue GpepMeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monekyinsl AT®», «CtpoeHne 3ykapuoTHYECKOM
KIeTKn», «CTpoeHuEe >KUBOTHOM KIETKM», «CTpPOCHUE PpACTUTEIBHON KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpoeHuE sapa KIETKN», « Y TIIEBOABD», «JIUuas».

OO0GopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHHE ISl TMPOBEACHHUS HAOIIOICHUN,
U3MEpPEHUil, SKCIEpUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble N NpaKkTHYeCKHe PadoThI:

JlaGopaTtopHnas padora Ne 1. «3ydeHune kaTaIuTHIECKON aKTUBHOCTH (hepMEHTOB (Ha
IIpUMEpE aMUJIa3bl WM KaTanasbl)».

JlaGopatopuas pabGora No 2. «M3ydeHwe CTpOCHHsI KIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOINpENapaTax U uX OMUCaAHUE».

Tema 4. ’Ku3He1esATeJIbHOCTh KICTKH.

O6men BemiecTB, WM MeTabOIM3M. AccuMWIALMS (IJIACTHYECKUA OOMEH) W
JTUCCUMUIIALIUS (PHEPTETUYECKUII OOMEH) — IBE CTOPOHBI €IUHOTO Tpoliecca MeTadonusma. Ponb
3aKOHOB COXPaHEHUS BEIIECTB U DHEPIHH B MOHUMAHUHU METaboI13Ma.

Tumbl oOMeHa BenecTB: aBTOTPOGHBIN 1 reTepoTpodHbIil. Pons ¢pepmMeHTOB B 0OMeHe
BELIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBass W TemHOBas (a3el ¢orocuHTe3a. Peakiuu (oTocuHTE3A.
DddexTuBHOCTH oTOCHHTE3a. 3HAUeHUE (OTOCUHTE3A JIJIsl *KU3HU Ha 3emuie. Bimsiaue ycioBuit
cpelnbl Ha (POTOCUHTE3 M CIIOCOOBI MOBBILIECHUS €T0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCHUHTE3UPYIOIIHE OaKTepruu. 3HAUCHUE XEMOCUHTE3a /sl )KU3HU Ha
3emue.

DHepreTudyeckuii oOMeH B  KieTke. Pacmierienne  BemiecTB, BBIICICHHE U
aKKyMyJIMPOBaHUE YHEPTHH B KIIETKE. DTambl YHEpreTHuecKkoro oomena. [ mukonus. bpoxxenue u



ero BuAbl. KHCIOpoIHOE  OKHCIEHHE, WM KJIETOYHOEe JpIxaHue. OKHUCIUTEIBHOE
dbochopunupoBanue. IHPEKTUBHOCTD YHEPTETHUECKOTO OOMEHA.

Peakuunm wmatpuuHoro cuHTe3a. ['enermueckas uHbpopmauus u JIHK. Peanuszanms
reHeTnyeckoil nupopmannu B kieTke. ['eHeTnueckuit Koa u ero cBoictsa. TpaHCKpUIIUS —
matpuunblii cuate3 PHK. Tpancnsauus — 6uocunres 6enka. Dtansl Tpanciauuu. Koguposanue
aMUHOKHCIOT. Posib pubocoMm B 6GuocuHTe3e Oenka.

Heknerounsle ¢opmbl XKu3HU — BHUpychl. Mcropusi oTkpeiTHs BupycoB (/.
W. BanoBckuit). OcoOEHHOCTH CTpOEHHS U JKH3HEHHOTO IHMKJIa BUPYCOB. bakrtepmodarn.
Bosie3nun pacTeHunii, )KMBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nMmmyHonedunura
yenoBeka (BUY) — Bo30ynurens CITM/{a. OGpaTHas TpaHCKpHMIKS, peBepTa3a U MHTETpasa.
[TpodunakTuka pacpocTpaHEeHUs] BUPYCHBIX 3a00J1€BaHHA.

JemoHcTpanum:
Hoptpetsr: H. K. Konsos, J. . UBanosckuii, K. A. Tumupsszes.
Tabmumbt ~ w  cxemsbl: «Tunel  muTanus»,  «Metabomusm»,  «MUTOXOHIPHSY,

«DHepreTuyeckuit ooMen», «Xmopormnacty, «Dotocunte3y, «Ctpoenue JJHK», «Crpoenue u
byHkuoHupoBanue  resay, «Cunre3 Oenka», «leHernueckuid  kom», «Bupycs»,
«bakrepuodparn», «Ctpoenume u xku3HeHHbIH wnuka Bupyca CIIM/la, OGakrepuodaray,
«Permukanusa JJHK».

Ob6opynoBanue: Mmoaenu-anmukanuu « Y nsoenne JJHK u tpanckpunumsy», «buocunres
oenka», «CTpoeHue KIeTku», moaenb cTpykrypsl JJHK.

Tema 5. PasMHOXkeHHe U MHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounblii nukna, WM KU3HEHHBIM LUK KieTku. WuTtepdaza um muto3. [Ipomeccsl,
npoTtekaronye B uarepdase. Perukarus — peakuust matpuunoro cuatesa JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIH HA0Op — KapHOTHIL. JIUTUIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuel. L{luTonornyeckne OCHOBBI Pa3MHOXKEHHS U HHIMBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue xnerku — muto3. Cragun mutosa. [Iporeccsl, mporcxosiiye Ha pa3HbIX CTaIUsIX
MHTO3a. BHOJOTHYECKUI CMBICII MUTO3A.

[Tporpammupyemasi Tuenb KJIETKU — aromnTo3.

@opMbl  Pa3MHOKEHHUsSI OpraHu3MoB: Oecmojioe u mojoBoe. Buapl Oecronoro
Pa3MHOKEHUS: JeJIeHUe HaJIBOE, TIOYKOBAHHUE OJIHO- U MHOTOKJIETOUHBIX, CHOPOOOpa30BaHUE,
BEreTATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPTaHU3MOB, €TI0 3HAUEHUE AJIs
CEJIEKIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTIMYUS OT OECIIONIOTO.

Meiio3. Crangun meio3a. [Iponeccsl, mpoucxoasinue Ha cTaausax Meiosa. [ToBenenne
xpoMocoM B Mmeitoze. Kpoccunrosep. buonoruueckuii cMbIci U 3HaUue€HUE MeH03a.

["amerorenes — npoiecc 00pazoBaHUsl MOJOBBIX KIETOK Y )KMBOTHBIX. [1010BbIE JKee3bl:
CEeMEHHUKHU U AnYHUKH. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CriepMaTo30u,
gilleksieTka) — crepmaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOCHUS SIMIIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl SMOPHOHAIBHOTO Pa3BUTHS Y IMO3BOHOYHBIX JKMBOTHBIX: JIpOOJICHHE, TacTpyJisaLus,
opranorenes. [loctamOproHanbHOE pa3BuTHE. THIIBI TOCTAIMOPHOHATILHOTO Pa3BUTHUS: MIPSIMOE,
HerpsiMoe (IMYMHOYHOE). BiMsHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BbI3bIBaTh BPOXK/IEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 HBETKOBOIO PACTEHMSI: CTPOEHUE CEMEHMU, CTalUN
pa3BUTHSL.

JdemoHcTpanum:

Ta6mumibl 1 cxembl: «POpPMBI pa3MHOKEHHSI OPTaHU3MOBY, «J|BOITHOE OIJI0IOTBOPEHHE Y
I[BETKOBBIX PacTeHU», «BereTratnBHOE pa3MHOKEHHUE pacTeHUI», «Jlenenue kieTku OakTepuiiy,




«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHnEe XpOMOCOMBI», «KieTounslil nukiy, «Pennukamnus
JHK», «Mwuto3», «Meno3y», «lIpsMoe n Henpsamoe pazBuTHEY, «['aMeToreHes y MIIEKOMUTAIOIIUX
1 4eoBeKkay, «OCHOBHBIE CTaAMHM OHTOI'€HE3a.

OO6opy1oBaHKe: MUKPOCKOI, MHKpompenaparbl «CrepMaTo3ouabl MIIEKOMHUTAOIIEr0»,
«Sliuekerka miekonuTaronieroy», «Kapuoknnes B kJieTkax KOpelika JiyKa», MarHUTHasi MOJIEIb-
anmukanus «Jlenenue kinerkn», moaens JJHK, Monens meTadazHoil XpoMOCOMBI.

JlabopaTopHble N NpaKTHYeCKHe PadOThI:

JlabGopaTtopHnas padota Ne 3. «HaOmroneHne MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa JIyKa Ha
TrOTOBBIX MUKpOIIpenaparax.

JlaGopatopnass pabora Ne4. «l3ydeHue CTpOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTh M H3MEHYHBOCTH OPraHNU3MOB.

[Ipenmver w 3amaun reHeTUKW. Mcropusi pa3BUTHUS TEHETUKU. Poiib LMTOIOTMU U
AMOPHUOJIOTUU B CTAHOBJICHUH T'€HETUKH. BKIIa]l pOCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHETUKA. MeToIbl TEeHETUKH (TUOPHIO0IOTHYECKUN, IUTOTCHETUYECKH, MOJICKYJISIPHO-
reHeTudeckuit). OCHOBHbIE T€HETUUECKUE MOHATHS. [ 'eHeThuueckasi CUMBOJIMKA, UCIIOJIb3yeMast B
CXEMax CKpeIIMBaHMM.

3aKOHOMEPHOCTH  HACJEAOBaHMS  NPHU3HAKOB,  yCTaHOBIeHHble  [. Menpaenem.
MonorubpumaHoe CKpenuBanue. 3aK0H eIMHO00pa3us THOPUIOB MEpBOTo MoKojaeHus. [IpaBuio
JIOMUHUPOBaHMUS. 3aKOH paclIeIUIeHUs] Mpu3HaKoB. [umore3a uuctoThl ramer. IlomHoe u
HETOJIHOE JJOMHUHUPOBAHHUE.

JurubpugHoe CKpemMBaHHMe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreHeTHUYEeCKUE OCHOBBI JTUTHOPUIHOTO CKpPEIIMBAHHS. AHAIW3HPYIONIEE CKpEIIUBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIUBAHUS IS OTIPEICIICHUs] TeHOTHITA OCOOH.

CueruieHHOe HaclieoBaHWe mpu3HakoB. Pabora T.Moprana 1o cCIeIUIEHHOMY
HacJe0BaHMIO TeHOB. HapylieHue cueniienus reHoB B pe3yJibTaTe KpOCCUHTOBEpa.

XpOMOCOMHasI TEOPHS HACJICICTBEHHOCTHU. | eHeTUUeCKHe KapThl.

I'eneTtuka nomna. XpoMoCOMHOE OIpEEIeHHE 1M0aa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHple H reTreporameTHble opraHu3Mbl. HacrnegoBaHue NpPU3HAKOB, CIEIUICHHBIX C
TIOJIOM.

N3MeHunBOCTh. BHIbl N3MEHUYMBOCTH: HEHACIIEICTBEHHAS W HACJIeACTBeHHAas. Posib cpepbl
B HEHACJEICTBEHHOW W3MEHYHBOCTH. XapaKTePUCTHUKA MOAU(PUKAIMOHHON HW3MEHYMBOCTH.
BapuannoHnHsIi pax 1 BapuanmoHHas KpuBas. Hopma peaknuun npusHaka. KonudyecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U UX HOpMa peakiuu. CBocTBa MOAU(DHUKAITMOHHON U3MEHUNBOCTH.

HacnencrBenHast, Wil TeHOTHITMYECKAsl, K3MEHYMBOCTh. KoMOMHATHBHAS H3MEHUHBOCTD.
Meiio3 ¥ TMOJIOBOM TpoOIleCC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
M3MeHUYHBOCTh. Kiaccudukanus wmyTamuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa u
MPUYUHBI MyTaluid. MyTareHHble pakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACJIEICTBEHHON
m3menunBoctu H. V. BaBuiosa.

Buesinepnas HaclieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TE€HETHKW YEJIOBEKA:
TCHEAJOTUYCCKH, ONU3HEIOBBIA, [MTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJEKYISPHO-
reHeTnueckuii. COBpEeMEHHOE OMNpEeNeICHUE TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHME,
TeHOTUIMPOBaHUE, B TOM umcie ¢ mnomomsio [I[IP-ananu3a. HacnenctBennsie 3a0oseBaHUS
YeJIOBeKa: TeHHble 0oJie3HH, OOJIe3HM ¢  HACJIEJICTBEHHOW TMPEIpacioyioKeHHOCTHIO,
XpoMocoMmHble Oone3nu. CoMaTHdeckue U TeHepaTUBHbIe MyTanuu. CTBOJIOBbIE KJICTKH.
[TpuHIUIIEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHUS TEHETUICCKUX
Oosie3Hell. MeauKO-TeHEeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHHE MEIUIMHCKOM TE€HETUKHU B
MPEIOTBPAIIEHUH U JICUEHUN TeHETHYECKUX 3a00JIEBaHUI YeIOBEKa.

JdemoHcTpanuu:



Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepuxos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabauiisl U cxeMbl: «K MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOICHETUYEeCKasi OCHOBAY,
«3aKOH paclleIUIeHUsT MU €ro [HUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThI TaMeT»,
«durubpunnoe ckpemuBanuey, «L{uTomorndeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS,
«Meiio3», «B3anmonencTBie alliebHBIX TEHOBY, «I eHeTHYeCKHe KapThl paCTeHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTmka mona», «3aKOHOMEPHOCTHM HACIEIOBaHUs, CIETUIEHHOIO C IOJIOMY,
«Kapuoturmbel yernoBeKa U KUBOTHBIX», «Bumasl wu3MeHUMBOCTH», «MomudukannonHas
M3MEHYMBOCTHY, «Hacnenosanue pesyc-akropa», «['eHeTnka rpynn KkpoBuy», «MyTalimoHHas
U3MEHYUBOCTDY.

O6opynoBanue: MoAenu-anmIukanuu «MoHoruOpuaHoe ckpemuBanuey, «HemomHoe
JOMHUHUpOBaHME», «JluruOpunnoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKOIN H
MuKpormnpenapar «/[pozoduna» (Hopma, MyTanuu GOpMBI KPBUTHEB U OKPACKU Tema), repoapuit
«I"opox moceBHOIN».

JlaGopaTopHble N NpaKkTHYeCKHe PadOThI:

JlaGopaTtopHnas padota Ne 5. «3ydyeHue pe3yapTaToB MOHOTHOPHUIHOTO U AUTUOPHIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOTIpENapaTax.

JlaGopaTtopHnas pabota Ne 6. «3yyenne moaudukannoHHON H3MEHYUBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO PsiJia U BAPUALIMOHHON KPUBOID.

JlaGopatopnass pabora Ne7. «Amnanmu3 wmyTanmuii y Apo30oduiIbl HA TOTOBBIX
MUKpOIpenaparax.

[TpakTrueckas pabota Ne 2. «CocraBieHue U aHAJIU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuiusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenek1us Kak HayKa ¥ MPOLECcC. 3apoKICHUE CEIEKIUU U JoMecThKauus. Yuyenue H.
W. BaBmwiioBa 0 IIeHTpax NPOUCXOXKICHUS W MHOrooOpasus KyJbTYPHBIX pacTeHuid. lleHTpsl
MIPOUCXOKICHUSI IOMAITHUX )KUBOTHBIX. COPT, MOpOJIa, IITAMM.

CoBpeMeHHbBIE METOJIbI CEJIEKITMU. MacCOBBIM U WHIWBUIYATBHBIA OTOOPHI B CENEKITHHI
pactenuii u )kuBOTHBIX. OLIEHKA dKCTephepa. bIM3KOPOACTBEHHOE CKPEIIUBAHUE — UHOPUIMHT.
Uuctas muanst. CkpeniuBanue YUCThIX JIUHUH. ['eTeposuc, unu rudpuanas cuwia. HeponcreenHoe

CKpelBaHue — aytopuauHr. OtpanéHHas ruOpugmzanms u e€ ycrnexu. VCKyCCTBEHHBIN
MyTareHe3 M TOJIY4YEHHE IOJIUILUIOMAOB. JIOCTMKEHMS CEJIEKIIMHM pAacTEeHWH, >KMBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHomoruss Kak oTpacib MPOU3BOJACTBA. |'€HHasi WHXKEHEpUs. OTanbl CO3JaHUsA
pexomOunantHoi JIHK u Tpancrennbix opranusmoB. Kierounas wumkeHepus. Kierounsie
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHU. KIoOHMpOBaHNHE BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OJKOJOTMYECKHEe M 3THudeckue mnpobdiembl. MO —
TeHETUYECKU MOTU(UITUPOBAHHBIE OPTraHU3MBI.

JeMoHncTpanyu:

IHoptpetsl: H. . BaBunos, 1. B. Muuypus, I'. /[. Kapneuenko, M. ®@. lBaHoB.

Tabmunbl 1 cxeMbl: Kapta «LIeHTpbI TPOUCXOXKIECHUS M MHOr000pa3us KyJIbTYypPHBIX
pactenuity, «[lopoasl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUI», «OTaanéHHas
ruOpuamzanus», «Paboter akagemmka M. O@. MBanoBay, «[lomumnonaus», «OOBEKTHI
ouoTexHosnoruny», «KaeTounsie KyJIbTypbl U KIIOHHpOBaHHe», « KoHCTpynpoBaHue 1 nepeHoc
T€HOB, XpPOMOCOM).

OO0GopyaoBaHue: MYJISDKU TJI0/I0OB M KOPHETUIOAOB TUKUX (POPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX03iCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NPpaKTH4YeCKHEe PA0OTHI:

Dkckypeust «OCHOBHBIE METOJIbI U JJOCTUIKCHHUSI CEJICKIIUU PACTECHHUM U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLHUIO, TUIEMEHHYIO (PepMy, COPTOUCTIBITATENIbHBIN Y4aCTOK, B TETNIMYHOE
XO03sICTBO, TA0OPATOPHIO arpOyHUBEPCUTETA UITU HAYYHOTO IIEHTPA)».




11 KJIACC

Tema 1. Bnosorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHH ¢ OOLIECTBEHHBIMU, TEXHUUECKUMHU U IPYTUMU
€CTeCTBCHHBIMM HayKamH, (uiocodueit, 3TUKOH, 3cTeTMKOH U npaBoM. Ponb Ouonoruu B
(dhopMHpPOBaHUM COBPEMEHHOMN HAYyUYHOUH KapTHHBI Mupa. CucTeMa OMOJIOTMYEeCKUX HayK.

MeToap! mo3HaHMS KUBOUM MPUPOIBI (HAOIIOIEHHE, SKCTIEPUMEHT, OIIMCAHUE, U3MEPEHHE,
KJaccuukanys, MOACIMPOBAaHNE, CTATUCTHYECKass 00padOTKa TaHHBIX ).

JdemoHcTpanum:

Hoptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbios, k. Yorcon u ®@. Kpuk.

Tabauiel u cxeMbl: «MeTo bl TO3HAHMSI JKUBOM MPUPOIBD).

JlaGopaTopHble U NPpaKTHYeCKHEe PA0OTHI:

[Ipaktuyeckas pabota Ne 1. «Mcmonp3oBaHue pasIUUHBIX METOAOB MpPU H3YYECHUH
OMOJIOrMYECKUX 0OBEKTOBRY.

Tema 2. ’KuBble cUCTEMbI M UX OPraHU3ALUSL.

JKussbie cucrembl (OMOCHCTEMBI) KaK IPEAMET U3yueHHus 0nonoruu. OTiIn4Yme KUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiictBa OuocucteM M UX pazHooOpaszue. YPOBHM OpraHu3alMd OUOCHUCTEM:
MOJIEKYJIAPHbIMA,  KJIETOYHBbIM,  TKAHEBbIA,  OpPraHW3MEHHBIA,  MOMYJISIMOHHO-BHI0BOM,
HKOCHUCTEMHBIH (OMOreoLeHOTHYECKUH ), OnOCepHBIH.

JdemoHcTpanum:

Tabmuuel u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HW», «YPOBHU OpPraHU3allUM >KHUBOM
HIPUPOABI.

Ob6opynoBanue: Mmojaens Monekynsl JTHK.

Tema 3. XumMuveckHuii cocTaB U CTPOCHHE KICTKH.

XWMHMUYECKMI  COCTaB  KJIETKH.  XUMHYECKHME  JJIEMEHTBhl:  MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpalIbHbIE BELLIECTBA.

@yHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. [lognepxkaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u ctpoeHue 6€1KOB. AMHHOKHCIIOTEI — MOHOMEPHI OenkoB. HezameHnnMblie
U 3aMCHHMBIE AMHUHOKHUCIOTHI. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM
MOJIEKYJbl (NEpBUYHAs, BTOpPUYHAs, TPETUYHAsT U YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. bruonornyeckue GyHKIIMN OETKOB.

®epMeHThI — Ononiornyeckue katanuzaropsl. CTpoeHue pepmeHTa: aKTUBHBIN LIEHTP,
cyoctpatHas  crnemuduuHocts. Kodepmentsl. Burtammuel.  Otamuus  (GepMeHTOB  OT
HEOPraHWYECKHUX KaTaau3aTopoB.

YrneBoabl: MOHOCaxapu bl (TJII0K03a, pud03a U 1e30KCupr003a), Iucaxapuibl (caxaposa,
JAKTO3a) M ToJHMcaxapuibl (Kpaxmall, TJIUKOTEH, IeJUII0JIo3a). buonorndeckue QyHKIUN
YTJIEBOJIOB.

Jlunuper:  Tpurmunepuabl, QGocdomunuasl, crepouasl. [ uapodribHO-THAPOGOOHBIS
cBoiicTBa. buonornueckue Gpynkuuu munuaos. CpaBHEHHE YIIIEBOIOB, OCIKOB U JIMITUIOB KaK
HMCTOYHHMKOB YHEPTUU.

Hyxneunossie kucnotsl: IHK u PHK. Hykneotnasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u dynkuun JIHK. Crpoenme u ¢ynknuu PHK. Bumer PHK. AT®: crpoenune wu
byHKIMN.

[{utonorus — Hayka o kietke. Kiierounas Teopus — npuMep B3auMOJICUCTBUS UICH 1
($akToB B HAYYHOM MO3HAHUH. METOIbI U3YYCHHUS KICTKH.



Knerka kak nenoctHas xkuBas cucrema. O0Iue Npu3HaKy KJIETOK: 3aMKHYTas Hapy>KHast
MeMmOpaHa, mosiekybsl JIHK kak renetnueckuii annapar, cucreMa CUHTe3a Oeka.

Tumbel KJIETOK: SyKapHOTHUECKass W mpokapuorudeckas. OCOOEHHOCTH CTPOCHHS
npokapuotTuyeckoi kietku. Knerounas crenka 6akrepuii. CTpoeHue 3ykapuoTHYECKON KIETKH.
OCHOBHBIE OTJINYHS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAs! CTEHKA, MNIMKOKAJIMKC, UX (QYHKIUH.
[Tna3matuueckass MemOpana, e€ cBoiicTBa W (¢yHkuuMu. LluTtoruiazmMa u e€ opraHoupsbl.
OnnomemOpanubie opranouab! kiaetku: JI1C, annapat ['onbmxu, mu3zocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHJPUH, Tu1acTuabl. [IporcxoxaeHrne MUTOXOHAPUH U MacTul. Buasl
wiactuy. HememOpanHble OpraHoujpl KJIETKH: PHOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPHOJIH,
PECHUUKH, XKTyTUKU. DyHKIIUN OPraHOMI0B KJIETKH. BKitoueHus.

SAnpo — perynsTopHblii HeHTp KiIeTku. CTpoeHue a/pa: sepHas 000104Ka, KapuoIuia3ma,
XPOMAaTHUH, AAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JleMoHCTpanum:

Iloprpetsi: A. Jlesenryk, P.T'ykx, T.IlBann, M. lllneiinen, P.Bupxos, k. Yorcos,
®. Kpuxk, M. Yunkunc, P. ®panknun, K. M. bap.

[lnarpammsl: «PacripenenieHne XMMHYECKMX JJEMEHTOB B HEXKHBOW  IPUPOJIE»,
«Pacnpenenenne XMMUYECKUX DJIEMEHTOB B )KUBOHU IIPUPOCH.

Tabmuubl u cxembl: «[lepuonnueckas Tabnuma XUMHUYECKHUX dJIEMEHTOBY», «CTpoeHme
MOJIEKYJIbI BOJIbI», «brocunres 6enkay, «CTpoenue Moiiekyisl 6enkay», «CTpoenue GpepmeHnTtay,
«Hyxnennossle kucnotsl. JIHK», «Ctpoenne monekyiiel AT®», «CTpoeHHe 3yKapuOTHIECKOU
KieTkn», «CTpoeHHME JKMBOTHOW KiIeTKW», «CTpoeHue pacTUTEIbHOW KiIeTkw», «CTpoeHue
MIPOKAPUOTUYECKON KIIeTKN», «CTpoeHue sapa KIETKN», « Y TIIEBOAbD», «JIUMuIb».

OO0opy10BaHKE: CBETOBOM MMKPOCKOI, 00OpYyJIOBaHME JUIi TNPOBEJIEHUS HAOIIOJCHUIA,
U3MEPEHH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, )KUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlaGopaTopHble U NPpaKTHYeCKHEe PA0OTHI:

JlaGopatopnas pabota Ne 1. «/3yueHne KaTaIuTHYECKONW aKTUBHOCTH (DEpMEHTOB (Ha
MIpUMepe aMHJIa3bl WM KaTanas3bl)y.

JlaGopatopnast pabGotra Ne 2. «M3ydeHue CTpOEHHUs KJIETOK pPACTEHHH, XHBOTHBIX H
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpENnapaTax U ux OMUCaHHE».

Tema 4. ’KuszHeaesiTeJJbHOCTh KJIETKH.

OOmen BemiecTB, WIM MeTabOIM3M. AccuMWISIIusS (TUIACTHYECKU OOMEH) |
JTUCCUMMIISALINS (SHEPTETUYECKUM 0OMEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca MeTadom3ma. Poib
3aKOHOB COXPaHEHUS BEIIECTB U YHEPTHH B MOHUMAHUHA METa00IH3Ma.

Tunel oOMeHa BenecTB: aBTOTpodHBIN U reTepoTpodHbINA. Posib pepMeHTOB B 0OMeHe
BEIIECTB U MPEBPAIICHIH YHEPTUU B KIIETKE.

®dotocunre3. CBeroBass u TeMHOBas a3l ¢ortocuHTe3a. Peakmuu QorocuHTe3a.
Db dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A TSl )KU3HH Ha 3emIie. BiusHue ycnoBwuii
cpelbl Ha (POTOCUHTE3 M CIIOCOOBI MOBBILIEHUS €0 MPOIYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHU.

XeMocHuHTe3. XeMOCHHTE3UPYIOIHe OaKkTepun. 3HaAYCHNE XEMOCHUHTE3a JJIs KU3HU Ha
3emute.

DHepreTudyeckuii 0oOMEH B KieTKe. PaciersieHue BeIIeCTB, BBIICICHHE U
aKKyMYJIMPOBaHUE YHEPTHH B KJIETKE. DTambl SHEpreTuyeckoro oomena. I'nmukonus. bpoxxenue u
ero Buabl. KucinopomHoe OKHCIEHHWE, WM  KJIETOYHOE JbixaHue. OKHUCIUTENhHOE
dbochopunupoBanue. IHPEKTUBHOCTD SHEPTETHUECKOTO OOMEHA.

Peaxuunm matpuunoro cuHTe3a. ['enermueckas uHbpopmauus u JIHK. Peamuszanms
TeHETUYECKON MH(POPMAIINH B KJIETKE. | eHeTUUECKHI KO/ U €ro CBOWCTBA. TpaHCKPUTIIIUS —



matpuuHbii cuaTe3 PHK. Tpaucmsiiust — 6uocunrtes 6enka. Dtambl Tpancisiuu. Koauposanue
aMuHOKHUCTOT. Ponbs pubocom B OnocuHTe3e Oenka.

Heknerounsle ¢opmbl XKu3HU — BHUpychl. Mcropusi oTkpbiTHs BupycoB (/.
N. BanoBckuit). OcOOCHHOCTH CTpPOEHUS U JKH3HEHHOTO IHMKJIA BUPYCOB. bakrtepuodarn.
Bbonesnu pacTenwii, )KUBOTHBIX U Y€JIOBEKa, BEI3BIBAEMbIC BUpycaMu. Bupyc nmmyHonedunnra
yenoBeka (BUY) — Bo36ynurens CIIMla. OGpaTHas TpaHCKPHIIIHS, peBepTa3a U MHTETpasa.
[TpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpanum:
Hoptpersr: H. K. Konbos, J. Y. UBanosckuii, K. A. Tumupsszes.
Tabmuubl ~ u  cxembl: «Tunel  muTanus»,  «Metabomusm»,  «MHUTOXOHIPHSY,

«DHepreTuyeckuit ooMen», «Xmopormnacty, «Dotocuntesy, «Ctpoenue JJHK», «Crpoenue u
¢byHKIMOHMpOBaHUEe reHay, «CuHre3 Oenka», «leHetnueckuid  kom», «Bupycs»,
«bakrepuogparn», «Ctpoenue u xku3HeHHbIH wnuka Bupyca CIIM/la, OGakrepuogaray,
«Penmukanums JTHK».

Ob6opynoBanue: Mmoaenu-anmMkanuu « Y nsoerne JJHK u tpanckpunumsy», «buocunres
oenka», «CTpoeHue KIeTku», moaenb cTpykrypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBHUAYAJIbHOE PA3BUTHE OPTaHU3MOB.

Knerounblif 1mukna, WM KU3HEHHBIM LUK KieTku. WHTepdaza um muto3. [Iporeccsl,
npoTtekaronye B natepdase. Perukarus — peaknust matpuanoro cuatesa JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIM HAOOp — KapuOTHIl. JIUTUIOWIHBIA M TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTusl. [{uTonmornueckne 0CHOBBI Pa3MHOKEHUS U MHANBUYAJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Ctaaun mutosa. [Iponeccel, mpoucxoasiye Ha pa3HbIX CTAIAAX
MHTO3a. BUOJOTHYECKUI CMBICII MUTO3A.

[Tporpammupyemasi TuGenb KJIETKU — aronTo3.

@opMBl  pa3MHOXKEHHsI OpraHU3MOB: Oecrojioe H TMoloBoe. Buasl Gecroioro
Pa3MHOKEHUS: JIeJICHUE HAIBOE, TIOYKOBAHUE OJTHO- 1 MHOTOKJIETOUHBIX, CITIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHMPOBAHNE OPTraHU3MOB, €T0 3HAUSHHUE J1JIs1
CEJIEKLUH.

[TonoBoe pa3zMHOKEHHUE, €T0 OTJIMYUS OT OECIIOJIOTO.

Meiio3. Cragun merosa. [Ipoueccsl, mpoucxoasime Ha cTaauax Meiosza. [lopenenue
xpoMocoM B meitoze. Kpoccunrosep. buonornueckuii cMbIci U 3HaY€HUE MeH03a.

["ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KJIETOK y JKMBOTHBIX. [1070BBIC Kene3bl:
CEMEHHUKH U ssmyHuKd. OOpa3oBaHUE U Pa3BUTHUE TOJIOBBIX KIETOK — FaMeT (CrIiepMaTo30ul,
SUICKIIETKAa) — CcrepMaToreHe3 W oBoreHe3. (COOCHHOCTH CTPOCHUS SIMIICKIETOK U
criepmaTto3onioB. OmnonorBopenue. [laprenorenes.

NunuBumyanpHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Ortanbkl SMOPHOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX J>KUBOTHBIX: APOOJIEHHUE, TacTPYJISIIHs,
opranorenes. [loctamMOproHanbHOe pa3BuTHe. TUIIBI TOCTAMOPHUOHATIBLHOTO PAa3BUTHS: MPSMOE,
HenpsiMoe (IMYMHOYHOE). BiusHue cpeasl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Pocrt u pa3zButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU, CTATUN
pa3BUTHSL.

JdemoHcTpanuu:

Ta6umibl 1 cxembl: «DOpPMBI pa3MHOKEHHSI OPTAaHU3MOBY, «J|BOITHOE OIIJI0IOTBOPEHHE Y
I[BETKOBBIX PacTeHUI», «BereTarnBHOE pa3MHOKEHHUE pacTeHUi», «/lenenue kKieTku OakTepuiiy,
«CTpoeHHE MOJNOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KneTouHbIi UK, «Pernukanms
JHK», «Mutoz», «Meios», «Ilpsmoe n HenpsMoe pa3BUTHEY», «['aMeToreHe3 y MiIeKOIUTAIOIINX
1 4esioBeKay, «OCHOBHBIE CTAIUA OHTOTEHE3A).




O06opyIoBaHKe: MUKPOCKOI, MHKpomnpenapatsl «CrnepMaTo30uabl MIIEKOMHUTAIOMIET 0,
«SliekeTka MIeKomuTaromeroy, « Kapmokrnues B KeTkax KOpelka JIyKay, MarHUTHast MOJIEJTb-
anmkanus «Jlenenne knetkn», moaens JJHK, Mogens meTadazHoii XpoMOCOMBI.

JlaGopaTopHble U NPpaKTHYeCKHEe PA0OTHI:

JlaboparopHast pabota Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MHKpOIIpEnapaTax.

Jlaboparopuass pabora Ne 4. «l3ydeHue cTpOEHHUS TMOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. Hacsie1cTBEHHOCTh M H3MEHYHMBOCTh OPTraHU3MOB.

IIpenmer u 3agaun reHetuku. Mcropus pa3BuThUs TIeHETUKUA. Ponb murTonorud u
HSMOpHOJIOTUHN B CTAHOBJICHUM MeHETUKH. BKia poccuiickux u 3apy0eXHbIX YUEHBIX B Pa3BUTHE
TCHeTUKH. MeToapl TEeHETUKU (TUOPUIOTOTUYECKHMA, IUTOTCHETHYECKUH, MOJEKYISPHO-
reHeTnyeckuii). OCHOBHbBIE TeHETUUECKHE MOHATH. [ eHeTnyeckasi CUMBOJIMKA, UCIIOIb3yeMast B
CcXeMmax CKpellUBaHHil.

3aKOHOMEPHOCTH  HACJEAOBAaHHWS  TPHU3HAKOB,  YCTaHOBIeHHbIe  [. Menpaenem.
MonorubpuHoe CKpeuBanue. 3aKkoH eAMH000pa3usi TMOpUI0B 1epBoro nokoseHus. [Ipasuio
JIOMUHUPOBaHUA. 3aKOH paculelyieHus Mpu3HakoB. ['mmore3a uucToThl Tramer. llomHoe wu
HEIOJIHOE JJOMUHUPOBAHUE.

JurubpugHoe ckpelmMBaHHMe. 3aKOH HE3aBUCUMOTO  HACJIeIOBaHUS  MPU3HAKOB.
[{uToreHEeTHUECKHE OCHOBBI JUTHOPHIHOTO CKpEIIMBaHMs. AHAIW3UPYIOIIee CKpelIuBaHHE.
Hcnonp3oBaHne aHATU3UPYIOMIETO CKPEITUBAHUS JIJISl OTIPE/ICIICHHS TEHOTHUIIA OCOOH.

CueruieHHoe HacnenoBaHMe Mpu3HakoB. PaGora T.Moprana 1o cLEIUIGHHOMY
HacJe10BaHMIO TeHOB. HapyllieHue cuennenus reHoB B pe3yJibTaTe KpOCCUHIOBEpA.

XpOMOCOMHAsI TEOPHUSI HACIEACTBEHHOCTH. | €eHETUUECKHE KAPThI.

I'enetnka nona. XpoMOCOMHOE OINpEEeHUE 1Mojaa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHple W reTeporaMeTHble OpraHu3mbl. HacrnenoBaHue NTPHU3HAKOB, CHEIUIEHHBIX C
IOJIOM.

H3menunBoCTh. Bubl H3MEHYMBOCTH: HEHACIIEICTBEHHAS M HAaclIeACTBEHHas. Poib cpeibl
B HEHACJEJCTBEHHOM HW3MEHYMBOCTU. XapaKTepUCTHUKA MOAU(PUKAIUOHHON H3MEHYMBOCTH.
BapuanuoHnHslii psa 1 BapuanonHas kpusas. Hopma peakiuu npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAN(PUKAIIMOHHON U3MEHUNBOCTH.

HacnencreenHnasi, Wiiu TeHOTUITUYECKAs, K3MEHYUBOCTh. KOMOMHATHBHAS H3MEHYHUBOCTD.
Meiio3 u mo0JIOBOM mpolecC — OCHOBA KOMOMHATHBHOM M3MEHUYMBOCTH. MyTallMOHHAs
u3MeHYnBOCTh. Kiaccupukanuss Myrtanuii: TeHHBIE, XpPOMOCOMHBIC, T'eHOMHBIe. YactoTa u
MPUYHHBI MyTaIuii. MyTareHHbie (pakTOpbl. 3aKOH TOMOJIOTUYECKHUX PAZOB B HACJICICTBEHHON
n3menunBocty H. 1. BaBunosga.

BHesinepHas HacneACTBEHHOCTh U MU3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJbI TE€HETUKH YEJIOBEKa:
TreHEIOTUYECKUH, OJNW3HEIOBBIA, IUTOTCHETUYECKUM, OMOXMMHUUYECKHH, MOJCKYJISIPHO-
reHeTuueckuii. COBpPEMEHHOE ONpEeJeIeHUE TIE€HOTHUNA: IOJHOT€HOMHOE CEKBEHUPOBAHHUE,
TeHOTUIMMPOBaHUE, B TOM uucie ¢ nomompbio [II[P-anamm3a. HacneactBennbie 3aboseBaHus
YeloBeKa: TIeHHbIe OONie3HH, OONEe3HW C  HACIEICTBEHHOW MPEeApacroiioKeHHOCTHIO,
XpoMocoMHble Oosie3Hn. ComaThyeckue W TeHepaTuBHble MyTauuu. CTBOJOBBIE KIIETKH.
[TpuHIMITEI 3T0POBOTO 00pa3a KU3HU, JUATHOCTUKH, TPOMUIAKTUKY U JICUCHHSI TEHETHUECKUX
Oone3Heil. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAYCHHE MEIUIIMHCKOW TEHETHKH B
MPEIOTBPAIIICHUH U JICUCHUHN T€HETHUECKUX 3a00IeBaHMIA YeIOBEKA.

JdemoHcTpanum:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepuxos, H. B. Tumodees-
Pecockwnii, H. 1. BaBunos.



Talnuiel u cxembl: « MOHOTHOPUIHOE CKPELIUBAHKUE U €T0 IIUTOT€HETHYECKasi OCHOBAY,
«3aKOH pacllelUIeHHsT W €ro LHUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«urubpunnoe ckpemuBanue», «LluTosornueckue OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHU,
«Meiio3», «B3aumonelcTBIe AIIENbHBIX T€HOBY, «I eHeTHYecKne KapThl paCTEHU, dKUBOTHBIX U
yenoBeka», «l['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEOBAaHUs, CLEIUIEHHOIO C IOJIOMY,
«KapnoTumbel dYenoBeka W OKUBOTHBIX», «BWABI HW3MEHUMBOCTH», «MoaupuKarmoHHAas
U3MEHYUBOCThY, «HacnenoBanue pesyc-pakropa», «I'eHeTnka rpyni KpoBu», «MyTalmoHHas
U3MEHYHUBOCTHY.

OO6opyoBaHue: MOJENU-aNIUIMKaUU  «MoHOTuOpuaAHOe CcKpelmBanuey, «HemomHoe
JOMHUHUpOBaHUE», «JluruOpunHoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKOIN H
MUKponpenapat «Jpo3odpuna» (Hopma, MyTauu GOpMbl KPbUIbEB U OKPACKH TeJa), repoapHii
«I"opox moceBHOIN».

JlabopaTopHble N NpaKTHYeCKHe PadOThI:

JlaGopaTtopHnas padota Ne 5. «3ydyeHue pe3yapTaToB MOHOTHOPHUIHOTO U AUTUOPUIHOTO
CKpEILMBaHUA y Jp030(UiIbl Ha TOTOBBIX MUKpOIpenapaTaxy.

JlabGopaTtopHnas padota Ne 6. «3ydyeHne moaudukannoHHON H3MEHYUBOCTH, ITOCTPOCHHE
BAPUALIMOHHOIO PsAJia U BApUALIUOHHOU KPUBOW».

JlaGopatopnas pabora Ne7. «Amnanu3 wmyTanmuii y Apo30dWiIbl HAa TOTOBBIX
MHUKpOIpenapaTax».

[TpaxTrueckas padota Ne 2. «CocTaBieHHe U aHAJIU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuiusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenek1us Kak HayKa ¥ MPOLECcC. 3apoKIeHUE CEIEKIUU U JoMecThKauus. Yuyenue H.
W. BaBmwioBa 0 IIeHTpax NPOUCXOXKICHUS W MHOrooOpasus KyJbTYpPHBIX pacTeHuid. [leHTpsl
MIPOUCXOKICHUSI IOMAITHUX )KUBOTHBIX. COPT, MOpOJIa, IITAMM.

CoBpeMeHHbBIE METOJIbI CEJIEKITMU. MacCOBBIM U MHIWBUIYATBHBIH OTOOPHI B CENEKITHHI
pacTteHuii u )kuBOTHBIX. OlIeHKA dKCTephepa. bIM3KOpPOACTBEHHOE CKPEIIUBAHUE — HHOPUIMHT.
Uuctas muaust. CkpeniuBanue YUCThIX JIUHUH. ['eTeposuc, nnu rudpuanas cuia. HeponcrsenHoe

CKpeuuBaHue — aytopuauHr. OtmanéHHas ruOpugmzanus u e€ ycrnexu. VCKycCTBEHHBIN
MyTareHe3 M TOJIY4YCHHE IOJIUIUIOMAOB. JIOCTMKCHMs CEJIEKIMHM PpacTEeHWH, >KMBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHomorusi Kak oTpaciib MPOU3BOJACTBA. |'€HHas WHXKEHEpHUs. OTanbl CO3JAaHUA
pexomOunanTHoM JIHK u TpaHcrennbix opranu3moB. Kierounas wumxkeHepus. Kierounsle
KyJbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHHil. KiioHnpoBaHMe BHICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SMICTBEHHBIX OPraHU3MOB. OJKOJOIMYECKHEe M 3Tudeckue mnpobdiembl. MO —
TeHETUYECKU MOIU(UIIUPOBAHHBIE OPTraHU3MBI.

JeMoHcTpanyu:

IMoptpetsi: H. Y. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®@. lIBaHoB.

Tabmuuel 1 cxembl: kKapta «LIeHTpBl NPOUCXOXKIEHUS M MHOro00pasusi KyJbTYpPHBIX
pactenui», «I[lopoapl ToMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHU», «OTaaEHHAs
ruOpuamzanus», «Paboter akagemuka M. O@. MBanoBay, «[lomumnonaus», «OOBEKTHI
ouoTtexHosnoruny», «KnetTounsle KyJIbTypbl U KIIOHHpOBaHUE», « KoHCTpynpoBaHue 1 nepeHoc
T€HOB, XPOMOCOM).

OO6opy10BaHKe: MYJISKU TUIOA0B U KOPHEIUIOJA0B TUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX0351iCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NPpaKTH4YeCKHEe PA0OTHI:

Okckypeust «OCHOBHBIE METOBI M IOCTHIKEHUSI CEJIEKIIMN PACTEeHUH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, TUIEMEHHYIO (PepMYy, COPTOUCTIBITATENIbHBIN Y4aCTOK, B TEIJIUYHOE
X034HCTBO, JAOOPATOPHIO ArPOYHUBEPCUTETA HIIM HAYUYHOTO LIEHTPA)».




INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMbLI 110 BHMOJIOTMN HA
BA30BOM YPOBHE CPE/ITHEI'O OBLIEI'O OBPA3OBAHU A

Cornacho ®I'OC COO, ycraHaBnuBalTCsi TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
00y4JarIUMUCS TIPOTPaAMM CPEAHETO 00Iero 00pa3oBaHUs: TUYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDI

B cTpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOEHUs mpeaMera «buosorus» BbIIEIEHBI
CIIEZYIOUINE  COCTAaBIIAIONIME: OCO3HAHME OOYYaIOIIMMHUCS  POCCHUHCKOW  TpaskJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHUIO, CAaMOCTOSITEJIBHOCTH M CaMOOINPEIEICHUIO,
HaJIn4Yue MOTHBALlMU K 06yqumo 6I/IOHOFI/II/I, HCJICHAIIPABJICHHOC Pa3BUTUC BHYTPCHHUX
yOEKAeHUI TMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH U UCTOPUUECKUX TPAAULIUNA Pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIMXCsl PYKOBOJICTBOBATHCS B CBOCH
JESTEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMHU, MIPUCYIIIMMH CUCTEME OMOJIOTUYECKOTO
00pa30oBaHusl, HAINYHE YKOJIOTHYECKOTO IPABOCO3HAHMSI, CIOCOOHOCTH CTaBUTh LEJIU M CTPOUTH
YKU3HECHHbIC TUIAHBI.

JInuHOCTHEIE PE3yJibTaTbl OCBOCHUS MPEAMCTA «bnomnorusy JOCTUI'alOTCA B €AUMHCTBEC
y4eOHO U BOCIIUTATENbHOM I€ATEILHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCUNCKUMU
COOHOKYJIbTYPHBIMU, HCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMH HCHHOCTAMU, IPUHATHIMU B
oOuiecTBe NpaBWJIaMH W HOPMAaMM TIOBEJIEHUS U CIOCOOCTBYIOT IIpoOIeccaM CaMOIIO3HaHUS,
CaAMOBOCIIUTAHUA U CaAMOPAa3BUTHSA, PA3BUTHUA BHYTpeHHeﬁ MOo3unuu JIMYHOCTHU, MaTPUOTU3MA,
YBa)KEHUS K 3aKOHY U MPABOIOPSAKY, YEIOBEKY TPyAa U CTapIIeMy ITOKOJIEHUIO, B3aUMHOTO
yYBaKEHUs, OCpeKHOT0  OTHOIIEHUS K  KYJIbTYPHOMY  HACICOUI0 M TPAJUIHAM
MHOTOHAIMOHANIbHOTO Hapoaa Poccuiickoit denepaiu, Tpupojie U OKpYk arolie cpee.

JIMuyHOCTHBIE pe3yIbTaThl OCBOCHHS YUeOHOTO npenMeTa «bHonaorusy» T0KHbBI OTpakaTh
TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOIIUXCsl PyKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEI
HO3I/II_[I/I€I71 JINYHOCTHU, CUCTEMOM OEHHOCTHBIX OpHeHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHUX
yOeXKICHUI, COOTBETCTBYIONIMX TPAJAULMOHHBIM LEHHOCTAM POCCHHCKOrO  OOIEecTBa,
paciiupCHUC JKU3HCHHOI'O OIIbITA U OIIbITAa ACATCIBHOCTH B MMPOUCCCC pCain3alliuii OCHOBHBIX
HaIlpaBJICHUN BOCIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

C(OPMHUPOBAHHOCTh TPAXKMAAHCKOW TMO3MIIMK  OOYYaIOMIETOCs KaK aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUIICKOTO O0IIECTBa;

OCO3HAHUC CBOUX KOHCTUTYIUHMOHHBLIX IIpaB U 065I3aHHOCTef/'I, YBAXXCHUC 3dKOHA U
MPaBOTIOPSIIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKON JAEATEIBHOCTH NP CO3AHUN YUEOHBIX TPOEKTOB,
pelIeHrH y4eOHBIX M TO3HABATEIBHBIX 3a/1a4, BBIMIOJIHEHIUH OHOJIOTUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTBh  OTPEJENIATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOMW KHU3HH U OOBSICHSATH €€;

YMCHUC YUUTBIBATH B CBOUX HeﬁCTBHﬁX HCO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3aUMO/ICHCTBHS JIFOJICH C Pa3HBIMH yOCXKICHUSIMU, KYJIbTYPHBIMH IEHHOCTSIMU ¥ COIIMAIbHBIM
MOJIOKCHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHUS YYCOHBIX,
MMO3HABATCJIIbHBIX W HCCICHOBATCIILCKUX 3alda4, YBAXKHUTCJIBHOI'O OTHOUICHUS K MHCHUIO
OIIITOHEHTOB MPH 0OCYXICHUH CITOPHBIX BOMPOCOB OMOJIOTHUECKOTO COJCPKAHMUS;



T'OTOBHOCTDH K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ ACATCIIbHOCTH,

2) IaTPHMOTHYECKOI0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUICKOM TPakTaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKCHUS
K CBOEMY Hapo/ly, 4yBCTBAa OTBETCTBEHHOCTH Iiepe PoauHOM, rop10CTH 3a CBOM Kpail, CBOXO
PonuHy, CBOM S3BIK U KyJIBTYpY, IPOLUIOE M HACTOAIIEE MHOIOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K IPUPOJHOMY HAcClIEQUI0 U NaMATHUKaM HPUPOJBI,
JocTkeHusM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHUX YYEHBIX B CTAHOBJICHHE W pa3BUTHE
OMOJIOrMH, MOHUMAaHUS 3HaYeHUs1 OMOJIOTUH B TO3HAHUM 3aKOHOB IIPUPO/IbL, B KHU3HU YEJIOBEKa U
COBPEMEHHOTO 00IIeCTBa;

uzeiiHas yoex1EHHOCTh, FTOTOBHOCTD K CIIy>KE€HUIO U 3auure OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEW POCCUIMCKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, 3TUYCCKOTO ITOBEACHHUS,

CITOCOOHOCTH OIICHUBAThH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSCH
Ha MOpaJIBHO-HpaBCTBCHHLIC HOpMBI U OCHHOCTH,

OCO3HAHUE JIMYHOTO BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO Oy TyIIIETO;

OTBECTCTBCHHOC OTHOHNICHHUE K CBOUM pO,ZLI/ITeJISIM, CO3JaHNKO CEMBbHU Ha OCHOBE
OCO3HAHHOTO MPHUHSITHS IIEHHOCTEH CEMEWHOM KU3HHU B COOTBETCTBUH C TPAJAMIIMSIMHU HAPOIOB
Poccuu;

4) 3cTeTHYeCKOr0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHUE K MUY, BKIIFOUAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAaHNE YMOIMOHAILHOTO BO3JICHCTBUS )KMBOW TIPUPOJIBI U €€ IICHHOCTH,

TOTOBHOCTh K CaMOBBIPQXCHHIO B pa3HBIX BHJIAaX HCKYCCTBA, CTPEMJICHHE TIPOSIBIISTH
Ka4yeCTBa TBOPYECKOH JINYHOCTH;

5) puzuyeckoro  BocHUTAHUS, (OPMHMPOBAHUSA  KYJbTYPbl  30POBbS U
IMOLMOHAJIBHOIO 0JIATONOY UM

MOHMMaHHUE U peanu3alysi 310poBOro 1 0e3onacHoro o0pasa kU3HH (3I0pOBOE MUTAHHE,
cOOIOICHHE TUTUEHUIECKIX TIPABHI M HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHSATUH U OTABIXA,
perymnspHas (¢u3nyeckas aKTHUBHOCTH), OEpeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3UUECKOMY M IICUXUYECKOMY 37I0POBBIO;

NOHMMAaHHE LIEHHOCTH TMPaBUI HWHAUBUAYAIBHOTO U KOJUIEKTUBHOTO O€3011acHOrO
MIOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/I0POBBIO U )KU3HU JIIOJEH;

OCO3HaHHUE TOCJEeICTBUN U HETIPUSATHUS BPEIHBIX MPUBbIUEK (YHIOTPEOICHHS aIKOTOJIA,
HapKOTUKOB, KypeHUs);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYy/1y, OCO3HaHHE IICHHOCTH MacTepPCTBa, TPYA0to0ue;

TOTOBHOCTh K  AKTHBHOW  JICATENILHOCTH  TEXHOJOTHMYECKOM M COIIMAJIbHOM
HaIPaBJICHHOCTH, CIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIBHO BBITIOJIHATH
TAKYIO JIEATEIbHOCTb;



UHTEpEC K Pa3In4HbIM chepaM npodeccHoHANbHON AeITeNbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BRIOOp OymyIeit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO HA MPOTSKEHUH BCEi
KH3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHMSI:

HKOJIOTUYECKH I11e]IeCO00pa3HOe OTHOIICHUE K TIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIIICHHE YPOBHS DKOJIOTMYECKOW KYJNBTYphI: MPHOOPETEHHE OINbITa IIAHHUPOBAHHS
MOCTYTIKOB M OIIEHKH X BO3MOJKHBIX ITOCJIEACTBHUH JIJIsi OKPY>KAIOIIECH CPEeIbI;

OCO3HaHHUE TTI00aTBHOT0 XapaKTepa SKOJIOTHUECKUX MPOOIIEM U IMyTeH UX PEIICHHUS;

CITOCOOHOCTH MCIOJIb30BaTh MPHOOPETaeMbIC ITPH U3YYCHUH OUOIOTHU 3HAHUS U YMEHUS
IpU peUIeHHH TpoOJieM, CBS3aHHBIX C PAMOHAIBHBIM MPHPOJONOIB30BaHUEM (COOIIOICHUE
MPaBWJI MOBEACHUSA B IPUPO/IE, HAITPABIICHHBIX HA COXPaHEHUE PAaBHOBECHSI B DKOCHCTEMAX,

OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHUBHOE HETIPUATHE JIEHCTBUIA, TPUHOCSIINX BPEJ OKPYKAIOIIEH TPUPOAHON Cpeie,
YMEHHE MMPOTHO3UPOBATH HEOIATOMPHUATHBIC YKOJIOTHYECKUE TIOCIIESICTBUS MPEITPHHIMAEMbIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4YME PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, HKOJIOTHYECKON KYJIbTYpbl, OIbITa
JIEITEIbHOCTH  DKOJIOTUYECKON  HAmpaBI€HHOCTH, YMEHHS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEJIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOM MpPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JIEATEIIbHOCTH IKOJIOTHUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT 0 TO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKM M OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOIO Ha Juajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIETYPHOM MHUPE;

COBEpIICHCTBOBAHNE S3bIKOBOM M UMTATEIbCKON KyJIbTYPbl KaKk CpeICTBA B3aUMOICHCTBUS
MCKAY JJIOAbMU U MTO3HAHUWA MHPA;

MOHUMaHUe crenudUKN OMOJIOTHN KaK HAyKH, OCO3HAHMS €€ poyid B JOPMUPOBAHUHT
palOHAJIBHOI'O HAYyYHOI'O MBIIJICHUS, CO3JaHUN LICJIIOCTHOTO IMMPCACTABIICHUSA 06 OKpYyIKaromem
MUpEe Kak O €IMHCTBE IMPHUPOJAbI, YeJOoBeKa U O0OIecTBa, B TIO3HAHWU TNPUPOAHBIX
3aKOHOMEPHOCTEH U PELICHUH MPOOIeM COXpaHEeHHsI PUPOIHOTO PABHOBECHSI;

yOEXKAEHHOCTh B 3HAUUMOCTH OMOJIOTUU /AJIi COBPEMEHHOW UBUIIM3AINH: 00ecTIeueHUs
HOBOI'O YPOBHS pa3dBUTUA MCAULIUHBI, CO3JIaHUC MECPCIICKTUBHBIX 6HOTCXHOJ’IOI‘I/II>1, CHOCOGHLIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHI YEIOBEYECTBA, TOMCKA ITyTeH BHIX0a U3 TI100aIbHbBIX
HKOJIOTHUECKUX MPoOJIeM 1 oOecredeHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PAIIHOHAIEHOMY
MCIIOJIb30BAaHUIO TPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTCPCCOBAHHOCTD B NNOJIYUCHUHN 6I/IO.HOI‘I/I‘-I€CKI/IX 3HAHUU B OeisaX IMMOBBIIICHUA OGH.[Cﬁ
KyJbTYpbl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIMOHAIHHON
rpaMOTHOCTH 00ydaromuxcst, GOpMUPYEMO TP N3y4eHUH OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHMSI, HCIOIb3yEeMbIX B €CTECTBEHHBIX HayKax,
CHOCO6HOCTI/I HCIOJIB30BATh IMIOJTYYaCMbIC 3HAHUA [JId aHaJIU3a U OG'LHCHCHI/IH SIBJICHUU
OKpYXaloIIero MHpa M NPOUCXOAAIIUMX B HEM M3MEHEHMH, yMEHHUE JellaTb OOOCHOBAHHBIE
3aKJIFOYCHHUS Ha OCHOBC HAYUYHBbIX (I)aKTOB U UMCHOINHUXCA JAaHHBIX C MHOCJIbIO MOJYYCHUSA
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OHOJIOTUYCCKUE 3HAHUS IS PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYaLUsAX;

OCO3HAHHUEC ICHHOCTU H&y‘-IHOﬁ ACATCIIbBHOCTU, TOTOBHOCTDL OCYHICCTBJIATH MIPOCKTHYIO U
HCCJIEIOBATENbCKYIO ACSITETbHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTb M CIIOCOOHOCTh K HENpEephIBHOMY OOpa30oBaHUIO U €aMOOOpa3OBaHUIO, K
AKTUBHOMY TIIOJIYUYCHHUIO HOBBIX 3HaHUM 110 OHMOJIOTMM B COOTBETCTBHHU C KH3HEHHBIMHU
NOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertarnpeamMeTHble pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorusy BKIOYAIOT:
3HauuMble i1 (OPMHUPOBAHMS  MHUPOBO33PEHUS  OOYHAIOIIMXCS  MEKIUCLMILIMHAPHBIE
(MexrnpeaMeTHbIe) O0IIeHAayYHbIE TIOHATHS, OTPAXKAIOIUE LEJIOCTHOCTh HAyYHOH KapTUHBI MUpa
U CTIeU(HUKY METOAOB TIO3HAHUS, NCTIOIB3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO, YHEPTHS,
SBJICHME, NpOIlecC, CHCTeMa, Hay4dHbld (aKkT, NPUHIUIN, THUIOTEe3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopus, HCCieloBaHUe, HaOIIOJEHHE, WU3MEpPEHUe, HKCIEPUMEHT U JPYrux), yHHUBEpcajbHbIE
yueOHble eiicTBUS (T03HaBaTeIbHbIE, KOMMYHUKAaTUBHbIE, PETYJISITUBHBIE), 00eCIeunBaloIINe
¢dbopmupoBaHre QyHKIIMOHATBHON IPaMOTHOCTH M COLMAIBHON KOMIIETEHIIMH 00yYaroIInuXCs,
CHOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJbHbIE Yy4yeOHbIE JEHCTBUS B I03HABATEIbHOW H
COLIMAJIbHOW IIPAKTHKE.

MeTtanpeameTHble pe3yabTaThl OCBOSHHS POTPaMMBbl CPETHET0 00111ero 00pa3oBaHus
JIOJIKHBI OTPaKaTh:

OBJajieHHe YHUBEPCAJIbHBIMHI Y4eOHBIMU NMO3HABATEIbHBIMY /I€HiCTBUSIMH

1) 6a3oBble JIorHYecKne AeHCTBUA:

CaMOCTOSITENIbHO (OPMYJIHUPOBATh M aAKTyallM3UpOBaTh NpoOIeMy, paccMaTpuBaTh €
BCECTOPOHHE;

UCTIONB30BaTh MPH OCBOGHWU 3HAHUNM NPUEMBI JIOTUYECKOTO MBINUICHHUS (aHaIu3a,
CUHTE3a, CpPaBHEHMs, Kiaccuukanuu, OOOOIIEHHS), PACKPHIBATh CMBICI OHOJOTHYECKUX
MOHSITUH (BBIICIATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMH MOHATHSIMH);

ONpeAessaTh LEIN JACSITeNbHOCTH, 3a/aBas MapaMeTpbl W KpPUTEPUM HX JIOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTaThl AEATEIHLHOCTH C MOCTABICHHBIMH LIETISIMHU;

UCTIONIb30BaTh OHMOJIOTUYECKHE TOHATUS Uil OOBSCHEHHS (DaKTOB W SIBJICHUH HKUBOK
MIPUPOJIBI;

CTPOUTH JIOTMUECKHUE PpACCYXKIACHUsI (MHIYKTUBHBIC, JEAYKTUBHbIE, IO aHaJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B pACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSATh CXEMHO-MO/IENIbHBIE CPEACTBA IS MIPEICTABICHHSI CYIIECTBEHHBIX CBS3EH 1
OTHOIIIEHUH B U3y4YaeMbIX OMOJIOTHYECKUX 00BEKTAX, a TAKKE MPOTUBOPEUUN Pa3HOTO PO/Ia,
BBISIBJICHHBIX B Pa3JIMUHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IJIaH pEIICHUs TPOOJIEMbI C YUETOM aHaIN3a UMEIOIINXCS MaTepUaIbHbIX
Y HEMATEpPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€ITEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIETSM,
OIICHUBATh PUCKU TMOCJIEICTBUN AESITETbHOCTH;

KOOPAMHHUPOBATb U BBHINOJHATH pPabOTy B YCIOBUSIX PpeaJbHOrO, BHUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE [TPH PEIICHUHN )KU3HEHHBIX TPOOIIEM.

2) 0a30Bble UCCJIe0BaTeIbLCKHE AeiiCTBHS:



BJIaJIETh HAaBBIKAMU y4eOHO-HCCIIEI0BATEIBCKON U MMPOEKTHON AEATEIbHOCTH, HaBBIKAMH
paspenieHus mpooIeM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITETbHOMY TTOUCKY METOJIOB
pelIeHHs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOIOB TO3HAHMUS;

UCTIOJIB30BaTh PA3IUYHBIC BHIBI JESATEIBHOCTH 110 TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETalny, IPeoOpPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYalUAX, B TOM YHCIIE IPU
CO3JIaHUH YYEOHBIX M COIMATBHBIX TIPOCKTOB;

(bopMHpOBATH HAYUHBIH THIT MBILIUIEHUS, BJIa/IeTh HAYYHOU TEPMHUHOJIOTUEH, KITIOUEBBIMU
MOHSATHUSIMH U METOJIaMHU;

CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33]a4l B 00pa30BaTEIbHOM IEATEILHOCTH U
’KM3HEHHBIX CUTYaIUIX;

BBISBIISATh TPUYMHHO-CIICJCTBEHHBIC CBS3M M aKTyaJlU3UpOBaTh 3a/ady, BBIIBUTATh
THIIOTE3y €€ PEeUICHHUs, HAXOJUTh apTYMEHTHI JUISI OKAa3aTelbCTBAa CBOUX YTBEP)KICHHIA, 33/1aBaTh
napaMeTpbl U KpUTEPUH peILeHHS;

AQHATM3UPOBATh TIOJNIyYEHHBIE B XOJE pEHICHUS 3aJadd Pe3yibTaThl, KPUTHUICCKH
OLIGHUBATh UX JJOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OIICHUBAThH MPHOOPETEHHBIN OIIBIT;

OCYILECTBIISATH 1I€JICHANIPABICHHBIN MOUCK MIEPEHOCA CPEICTB U CIIOCOOOB IEHCTBHS B
poeCCHOHAIIBHYIO CpPEy;

yMETh MEPEHOCUTh 3HAHMS B IIO3HABATEJIbHYIO M  IPAKTHYECKYI0 OOJIACTH
KHU3HEEATSITHHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJIEH, TpeAiaraTh OPUTHHAIBHBIC MOIXOAbI M PpEIICHUs, CTaBUTh
poOJIeMbl U 3a1a4H, JOITyCKAIOIIUE aJIbTePHATUBHBIC PEIICHUS.

3) paGora ¢ unopmanueii:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIIUU (TEKCTE Y4eOHOTO mocoous,
HAYYHO-TIOMYJISIPHOH JINTepaType, OMOIOTHYECKUX CIOBAPAX U CIPABOUYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHanNM3UpOBaTh HHGMOPMALIMIO PA3JIUYHBIX BUIOB U (HopMm
NPECTaBJICHUS, KPUTHUECKU OLICHUBATH €€ JOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTH;

(GopMynHMpoBaTh 3alpoChl W MPUMEHATh Pa3JIUYHbIE METOJbl IPU IOUCKE M OTOOpE
Ouonoruueckoit nHpopmanun, HeoOXOAMMOM IS BBIIOJIHEHHS YUeOHbIX 33/1a4;

nproOpeTaTh ONBIT UCIOIb30BAHNS HHPOPMALIMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOT U,
COBEPILEHCTBOBATH KYJIbTYpPY aKTUBHOT'O UCIIOJIb30BAHUS Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAIbHYIO (OpPMYy NPEACTaBICHUS OHOJIOTHYECKOM
uHpOpMaLuu (CXeMbl, TpapHKH, JUArpaMMbl, TAOJIUIbI, PUCYHKU U IPYTOe);

UCIOJIb30BaTh HAayYHbIM S3bIK B KadecTBE CPEIACTBA MpH paboTe ¢ OMOJIOTrHYEcKOu
uHpOpMaLueil: MPUMEHATh XUMHUYECKHUE, (PU3NYECKUE U MaTeMAaTHYECKHUE 3HAKU U CUMBOJIBI,
dbopmynel, abOpeBHAaTypy, HOMEHKIATYPY, HCIOJb30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATJISIIHOCTH;

BJIAJICTh HABBIKAMH pAcIO3HaBaHUS W 3alIUThl HH(pOpMAIMK, WHPOPMAIUOHHOM
0€301acHOCTH JINYHOCTH.

OBJjaieHHe YHHBEPCAJIbHBIMH KOMMYHHKATUBHBIMHM J1€iCTBUSIMU:

1) o01menue:

OCYHICCTBJIAATD KOMMYHHKAIIUHU BO BCCX C(I)ean JKU3HH, aKTUBHO Y4aCTBOBATH B JUAJIOTC
WJIM TUCKYCCHH TI0 CYIIECTBY 00CYKaaeMoi TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI, BRICKA3hIBATh
CYXKJACHUA OTHOCHUTCIBHO BbIITOJIHCHUA Hpe,unaraeMoﬁ 3a/la4i, Y4YHUTbIBATb HWHTCPCCbI H
COTJIACOBAHHOCTH TO3UIUHI APYTHX YIaCTHUKOB JHAJIOTA WU JUCKYCCHH);



pacmo3HaBaTh HeBEpOANbHBIE CPEICTBA OOIIEHUS, MOHMMATh 3HAYCHHUE COIUAIBHBIX
3HAKOB, MPEIMOCHUTOK BOSHUKHOBEHUS KOH(PJIMKTHBIX CUTYyaIllil, YMETh CMATYaTh KOH(MIUKTH U
BECTH I1EPErOBOPBHI;

BJIQJIETh PA3IUYHBIMU CIIOCOOaMU OOLIEHUS M B3aUMOJICHCTBUS, TOHUMAaTh HAMEPEHUS
JIPYTHX JIIOJICH, TPOSIBISITh YBAKUTEILHOE OTHOIICHHE K COOCCEHHUKY U B KOPPEKTHOU popme
(bopMyIIHPOBATH CBOU BO3PAXKECHHUS;

pa3BEPHYTO W JIOTMYHO H3Jaratb CBOIO TOYKY 3pPEHUS C HCIIOJIb30BAaHUEM SI3BIKOBBIX
CpENCTB.

2) COBMECTHAA 1eATeIbHOCTh:

MOHUMATh U MCIIOJB30BaTh IPEUMYIIECTBa KOMAHIHON U MHANBUAYAIBHOW PabOThI IpU
pereHnr OMOIOTHIECKON TPOOIeMBbI, 000CHOBBIBATH HEOOXOIMMOCTh MPUMEHEHHUS TPYIIITOBBIX
(dbopM B3aMMOAEHCTBHS IIPU PELICHUN YUeOHOHU 3a1a4H;

BbIOMpATh TEMAaTUKY M METO/Ibl COBMECTHBIX IEUCTBUH C YUETOM OOIIMX UHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0TO WIEHA KOJIJIEKTUBA;

INPUHUMATh 1€ COBMECTHOM JESTENIbHOCTH, OPraHU30BbIBaTh U KOOPJIUHUPOBATH
JIEUCTBHUS 110 €€ JOCTHKEHUIO: COCTABIIATH ILIAH ACUCTBUM, PACIIPEAEIIATh POJIM C Y4ETOM MHEHUM
Y4aCTHUKOB, OOCY>KIaTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHUBATh KaYeCTBO CBOETO BKJIAJA U KAKJOTO yYaCTHUKA KOMaHbI B OO pe3ybTar
1o pa3zpabOTaHHBIM KPUTEPHSIM;

IpeJyIaraTb HOBBIE IPOEKTHI, OLIEHUBATD UJIEN C MIO3ULIMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTUBHOE CTPAaTErMUECKOE IIOBEIECHUE B PA3JIMYHBIX CUTYaLUsX,
MPOSIBIISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBgJiaieHHe YHUBEPCAJIbHBIMH PeryJIATUBHBIMH AeiiCTBUSIMU:

1) camoopranmzanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS JJIs BbIIBIEHHS NpoOJeM M HX pElIeHus B
YKU3HEHHBIX M YUYEOHbIX CHTYyallUsX;

BbIOMPATh HA OCHOBE OMOJIOIMYECKUX 3HAHUH 1IEJIEBbIE M CMBICIIOBbIE YCTAHOBKH B CBOMX
JENCTBUAX U MOCTYNKaX [0 OTHOLIEHUIO K )KMBOW IPUPOJIE, CBOEMY 340POBbIO U 310POBBIO
OKPY’KaIOLIMX;

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIBHYIO AEATEIbHOCTD, BBISIBIATH IPOOIEMBI,
CTaBUTh W (OPMYIHPOBAaTH COOCTBEHHBIC 3aJadyl B 0Opa30BATEIbHOW JEATEIHOCTH H
JKU3HEHHBIX CUTYalLUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PEILEHHsI TPOOJIEMBbI C yUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIOUYTECHUII;

JlaBaTh OLIEHKY HOBBIM CUTYAallUsIM;

pacuMpsATh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MIPEIOUYTEHHIH;

JieN1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CIoco0CTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO IITMPOKON APYIUIIMU B Pa3HBIX 00JIaCTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BATENbHBIN U KYJIbTYPHbIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OUCHKY HOBBIM CUTYallUSAM, BHOCUTH KOPPEKTHUBLI B ACATCIIBHOCTb, OUCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;

BJIaACTh HABbIKaAMH MMO3HaBAaTEIILHON pe(i)ﬂeKCI/II/I KaK OCO3HAaHUsA COBEPIIACMBbIX I[GI\/’ICTBI/II\/’I
Y MBICJUTEIBHBIX MPOIECCOB, MX PE3YIBTATOB U OCHOBAHUI, UCIIOIB30BATh PUEMBI pedIeKCuu
JUTSL OLICHKU CUTYaIllH, BHIOOpAa BEPHOTO PEIIECHUS;



YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUYKEHUIO;
IIPUHUMATh MOTHBBI U ApIYMEHTHI APYTHUX [IPU aHAJIU3€E PE3YyJIbTaTOB AEATENbHOCTH;

3) npuHsiTHE ce0s U APYrUX:

NPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApIYMEHTHI APYTUX [IPU aHAJIU3€E PE3YyJIbTaTOB JACSATENbHOCTH;
IpU3HABaTh CBOE MPaBO U MPABO APYTHX HA OIIUOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € TO3UIMH JPYTrOro 4eJoBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmerHsbie pe3ynbraThl ocBoeHus mporpammbel COO no 6uosnoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT Cienu(uyecKkue Uit yueOHoro npeamera «buonorus» HayyHble 3HAHHS, YMEHUS U
CIIOCOOBI neicTBUi o OCBOCHHIO, MHTEPIpETauU
U TpeoOpa3oBaHUIO 3HAHUH, BUJIBI AEATEILHOCTH T10 MOJTYYESHUIO HOBOTO 3HAHHS U TPUMEHEHHIO
3HAHUM B PAa3TUYHBIX Y4YEOHBIX CHUTyallMsiX, a TaKKe B pEabHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C Owonormeil. B mporpamme mpeaMeTHbIE pe3yibTaThl IPEACTABICHBl MO TOAaM
00yueHwusl.

[IpenmerHbie  pe3ynpTaThl OcBOeHUs yuyeOHoro mnpeamera «buonorus» ¢ 10
KJlacce JOJIKHBI OTPaXXaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJIK OMOJIOTHH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHpPOBAaHUH COBPEMEHHOI €CTeCTBEHHO-HAYUYHOW KapTUHBI MUPaA U
Hay4YHOT0 MUPOBO33PEHHUS, O BKJIaJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-ONO0JIOTOB B Pa3BUTHE
ouonoruu, GyHKIIMOHATHFHOW IPaMOTHOCTH Y€JIOBEKa JIsl PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSATUM: )KU3Hb, KJIETKA,
OpraHu3M, MeTa0oau3M (0OMEH BEIIECTB U MPEBpaIlleHUue YHEPTUHN ), TOMEOCTa3 (CaMOperysius),
YpOBHEBasi  OpraHu3anusl O KMBBIX  CHCTEM, CaMOBOCHPOM3BEIEHUE  (pEenpoAyKIIHs),
HACJIEJACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHUE;

YMEHHME Wu3JaraTb OHOJOTMYECKHE TEOpUM (KJIETOYHAas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpaJIbHAs JIOTMa MOJICKYJIApHOH Owuosoruu), 3akonbl (I'. Mennmens, T.Moprana, H.
W. BaBunosa) u yueHus (0 HEHTpax MHOTOOOpa3us U MPOUCXOKICHHS KyJIbTYpHBIX pacTeHuid H.
W. BaBuiosa), onpenesisaTh FPaHULIbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIAJETh METO/IaMU HAYYHOI'O ITO3HAHUS B OMOJIOTUU: HAOJI0IEHUE U ONIMCAHNE
KHUBBIX CHCTEM, NPOIECCOB M SBICHHUM, OpraHu3anus W TPOBEICHHE OMOIOrMYECKOTo
AKCIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY MCCIEAYEMbIMU
BEJIMUYMHAMU, OOBSCHEHHE TMOJNYUYEHHBIX pPE3yJbTaTOB, HCIOIb30BAHHBIX HAYYHBIX MOHSITHH,
TEOpUH U 3aKOHOB, YMEHUE JIENIaTh BbIBO/Ibl HA OCHOBAHUH IOJIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYyLIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH MPOILIECCOB: 0OMEHA BEIIECTB U
MIPEBpAIeHHs] SHEPTUU B KJIeTKe, (POTOCHHTE3a, TNIACTUIYECKOTO U DHEPTeTUYECKOTr0 0OMEHa,
XEMOCUHTE3a, MUT03a, ME03a, OIJI0IOTBOPEHMSI, PA3MHOKEHUS, UH/IMBUyaJIbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE IPUMEHSThH [1OJIy4€HHbIE 3HAHUSI ISl 00bSCHEHUS OMOJIOIMUECKUX MPOLIECCOB U
SIBIICHUH, JIJIsl IPUHATHS MPAKTUYECKUX PEIICHUN B TOBCETHEBHOM KU3HU C 1IE€TbI0 00eCIeUeHUs
0€30IacHOCTH CBOETO 3J0POBBS W 30POBBS OKPYXKAIOIIUX JIIOJCH, COOMIONEHUS HOPM
IrPaMOTHOTO TOBEACHHUS B OKpY’KaIOLIeH MNPHUPONHON cpele, MOHMMaHHWE HEOOXOIUMOCTH
MCIIOJIb30BaHUS JTOCTHXKEHUN COBPEMEHHON OMOJIOTMH U OMOTEXHOJIOIMH JUIsl paliiOHAIbHOIO
MPUPOJONOIB30BAHMS;



YMEHHE pellaTh 3JIeMEHTapHble TEeHETHUeCKHe 3aJayd Ha MOHO- U JAUTHOpHIHOE
CKpEIBaHKe, CIIETUIEHHOE HACJIeIOBAHNE, COCTABIISITh CXeMbl MOHOTHOPHIHOTO CKPETIIUBAHHS
JUIS IpeZicKa3aHus HacleI0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJHSATH JIA0OpaTOPHBIE U MPAKTUYECKUE paboThl, COOIIOAATH MpaBuiIa MpH
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W WHTEPIPETHPOBATH MH(DOPMAIMIO OHOIOTHIECKOTO
COJICpXKaHUsA, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE 3HAHHMS M3 PA3JIUYHBIX HCTOYHUKOB (CpeacTBa
MacCcOBOW HH(POPMALINH, HAYYHO-TIOMYJISIPHBIC MaTePHAJIb), STHIECKHE ACTIEKTH COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEIUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCHbMEHHBbIE M YCTHBIE COOOILIeHHs, 0000IIas
OMOJIOTHYECKYI0 HMH(POPMALMIO U3 HECKOJBKUX HMCTOYHUKOB, TI'PAMOTHO HCIIOJIb30BATh
MOHSTUIHBIN anmnapar OMOJIOTHH.

[IpeameTHBIe  pe3ynbTaThl OCBOeHHUs ydeOHoro mipeamera «buomorus» ¢ 11
KJlacce OJKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTUY B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBaAHUH COBPEMEHHOI €CTeCTBEHHO-HAYUYHOW KApTUHBI MUPA U
HAyYHOTO MUPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-ONOJIOTOB B Pa3BUTHE
ouonorun, HyHKIIMOHATEHOU IPAMOTHOCTH Y€IOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEp>KaHUE OMOIOTUYECKUX TEPMUHOB U TIOHATUIN: BUJ, MOMYJISIIHS,
reHo(OoH/, DBOIIOLHUSA, MABIXKYIIHE CUIbl ((aKkTOpPhI) HBOJIOLIMU, MPUCIIOCOOICHHOCTD
OpraHuW3MOB, BHJ000pa30BaHUE, HSKOJOTHUYECKHE (AKTOPhI, IKOCUCTEMA, TMPOIYIICHTHI,
KOHCYMEHTBI, PEIyIICHTHI, [IeTIM TUTAHUS, YKOJIOTUYECKask MUpaMuia, OMoreoleHos, obuocdepa;

yMEeHHE Wu3jaraTth Ouojormyeckue Teopuu (dBomtouuonHas Tteopus Y. JlapBuHa,
CHUHTETUYECKas TEOPHS SBOJIIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/ibliieBoro cxoactna K.
M. bapa, yepenoBanus TJIaBHBIX HampaBieHu U myten sBosronuu A. H. CeBepiioBa, yueHus o
ouocdepe B. . Bepraackoro), onpenensts TpaHUIbl UX IPUMEHHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BIAJCTh METOJIAMU HAYYHOTO ITO3HAHKS B OMOJIOTHUN: HAOIIOJICHUE U ONUCAHNE
JKUBBIX CHUCTEM, IPOILECCOB U SIBICHUH, OpraHu3anus W MPOBEICHHE OHOIOrHYECKOTO
HKCMIEPUMEHTA, BBIBM)KEHHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TONYyUYEHHBIX PE3yJIbTAaTOB, WCIOIH30BAHHBIX HAYYHBIX MOHSITHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAaHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIACISAThH CYIIECTBEHHbBIE PU3HAKN CTPOCHHUSI OMOJIOTHUYECKUX OOBEKTOB: BHJIOB,
MOMYJISAIUMA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOICHO30B M IKOCHUCTEM,
OCOOCHHOCTH  TIPOIIECCOB:  HACTEACTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHJ1000pa30BaHMsI, MPUCITOCOOJIECHHOCTH OPTaHU3MOB, JICUCTBHUS IKOJIOTHIECKUX (PaKTOPOB HA
OpraHU3MBbl, IEPEHOCA BEILIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX, aHTPOMOT€HHBIX U3MEHEHU B
HKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKUX ITUKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH MOJTYYCHHBIC 3HAHUS I OOBSICHEHUST OMOJIOTUYECKHUX TTPOIIECCOB U
SIBIICHUH, JUUTSI IPUHSATHUS MPAKTUYSCKUX PEIICHUH B TIOBCETHEBHOM KU3HU C IIETBI0 00eCTeUeHUs
0€30MacHOCTH CBOETO 3I0POBbsl U 3/I0pPOBbS OKPYXKAIOIIUX JIIOAEH, COOIIOAEHUS HOPM
IPaMOTHOTO TIOBEACHHUS B OKPYXKAIOLIEH MPHUPONHON cpele, MOHMMaHHWE HEOOXOIUMOCTH
HCIIOJIb30BaHUS JOCTUKEHHH COBpPEMEHHOM ouonoruu TUIs paloHaIbHOTrO
MPUPOJOTIOIB30BAHMS;

yYMEHHUE PelIaTh dJIeMEHTapHbIC OMOJIOTHUECKHE 3a]]a4H, COCTABJISThH CXEMBbI ITIepeHOca
BEIIECTB U YHEPTUH B IKOCHUCTEMAaX (IIeTH MUTaHUS);

YMEHHE BBIMIOJHSATH JIa0OpaTOPHBIE U MPAKTUYECKUE pabOoThl, COOIIOAATH MpaBUiIa MU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OLIEHWBATh M HHTEPIPETHPOBaTH MH(OpPMALNIO OMOJIOTHYECKOTrO
COZIepXKaHUs, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 paA3JIMYHBIX HMCTOYHUKOB (CpelcTBa



MaccoBoi WH(pOpManMK, HAy4IHO-TIOMYJSPHBIE MaTepHalbl), paccMaTpuUBaTh TJI0OATbHBIC
9KOJIOTHYECKHUE TIPOOJIEMBI COBPEMEHHOCTH, ()OPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYO
MO3UIIUIO;

YyMEHHE CO37aBaTh COOCTBEHHBICE TMCHBMEHHBIE M YCTHBIE COOOIICHHS, 0000Ias
Ouonornueckyro HHQOpPMAIMIO W3 HECKOJIbKHX HCTOYHUKOB, TPaMOTHO HCIIOJIB30BATh
MOHSTUHHBIN anmnapat OMOJIOTHH.

Tematnyeckoe ruranupoBanue 1Mo ouonoruu ayis 10 — 11 - ro KJaccoB COCTaBICHO C
yderoM pabouell mporpaMMmbl BOCHUTaHHS. BocmHUTaTeNbHBI MOTEHLMANT MAHHOTO Y4eOHOTrO
IpeIMeTa MO3BOJISET 00YJIArOIIMMCS TPHOOPECTH peaTbHBIA PAKTHUECKUAN OITBIT, B TO YUCIIE:

* OIBIT JIeJI, HalpaBJIEHHbBIX HA 3200Ty O CBOEH CEMbE, POJIHBIX U OJIM3KUX;

* OIBIT JIEJI, HAIIPABJICHHBIX HA MOJIb3y CBOEH IIKOJIE, CBOEMY POJHOMY T'OPOJly, CTPAHE B
IIEJIOM, OIIBIT JAEATEIBHOTO BBIPAXKEHUSI COOCTBEHHOMN TPayKAAHCKOM MO3UIINH;

* OIIBIT IPUPOIOOXPAHHBIX JAEI;

* OTIBIT Pa3pEUICHUs] BOSHUKAIOMIUX KOH(PIUKTHBIX CUTYAIIHIA;

* ONBIT CaMOCTOSITEJILHOTO MPHOOPETEHUS HOBBIX 3HAHWM, IPOBENEHUS HAy4HbIX
UCCJICI0BAHMM, OIIBIT IPOCKTHOM AEATEIBHOCTH;

* OTBIT BEACHUS 3I0POBOTO 00pa3a )KU3HU U 3a00THI O 3I0POBbE APYTUX JIFOJIEH;

*OIIBIT CAMOIIO3HAHHA U CaMOaHaJIN3a, OIIBIT COUUAJIBHO IMTPUCMIIEMOT'O CAMOBBIPAXKCHUA U
CaMOpCaJIn3aluu.

TemaTuyeckoe ruianupoBanue 1Mo ouonoruu aisg 10 — 11 - ro KJIaccoB COCTaBIEHO C
yderoM pabouell mporpaMMmbl BOCHUTaHHS. BocmuTaTeNbHBIN MOTEHIMANT JAHHOTO Y4eOHOTO
IpeMeTa TO3BOJISIET 00YYAOIMMCS TPHUOOPECTH pealIbHBIA PAKTUIECKUHN OIBIT, B TO YHCIIE:

* OTIBIT JICJI, HAIIPABJICHHBIX HA 3a00Ty O CBOCH CEMbE, POJHBIX M OJIN3KHX;

* OIIBIT JICJI, HAMPABJICHHBIX HA TIOJIB3Y CBOCH IIKOJIE, CBOEMY POJTHOMY TOPOY, CTPaHE B

IIEJIOM, OIIBIT JCSTEILHOTO BhIPAKEHUsSI COOCTBEHHOM I'PaXKTaHCKON TO3HUIIHH;

* OIIBIT IIPUPOJOOXPAHHBIX JETT;

* OMBIT Pa3pEUICHHs BOSHUKAIOMINX KOHPIUKTHBIX CUTYAIIHA;

* OIBIT CAaMOCTOATENBHOTO TIPUOOPETeHMsT HOBBIX 3HAHWW, NPOBEACHUS HAYYHBIX
MCCJICIOBAHMM, OMBIT MPOCKTHOU JCSITEIbHOCTH;

* OTIBIT BEACHHS 3I0POBOTO 00pa3a )KU3HU U 3a00THI O 3JI0POBbE APYTUX JIFOJICH;

*OIBIT CaMOITO3HAHHUA U CaMOAHAJIM3a, OMBIT COIMAIBHO MPUEMIIEMOTIO CAMOBBIPAKEHUS U
caMOpeaJTH3aIlHH.



TEMATHYECKOE IINTAHUPOBAHU

10 KJIACC
Ne n/nf HaumeHoBaHue pas3ziesioB U TeM IIPOrpamMMBbl KosmmuecTtBo yacos S
Bcero| KoHTpo/bHBIE ITpakTrueckue
paboThI paboThI
1 buosorus kak Hayka 2 0.5 bub;
2 JKuiBble CUCTeMbl U UX OpraHu3alus 1 bub;
3 XUMHUUYECKUM COCTaB U CTPOEHUEe KIeTKU 8 1 bub;
4 JKu3He jessTe/IbHOCTh KITeTKU 6 buo,
5 Pa3mMHOKeHMe ¥ UHAWBUYaIbHOE Pa3BUTUE 5 1 bub;
OpraHu3MOB
6 HacnencrBeHHOCT U U3MEHUUBOCTD 8 1.5 bub
OpraHu3MOB
7 Cenexiyst opraHu3MoB. OCHOBBI OMoTexXHOMOTHH | 3 bub;
8 Pe3epBHOe BpeMms 1 bub
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME | 34 2 4
11 KJIACC
Ne HaumeHoBaHuMe pa3ziesioB U TeM IPOrpaMMBbl KosmmuecTBo yacoB e}
n/n Bcero| KoHTposbHbIE [IpakTHueckue
paboThl paboThI
1 buonorus kak Hayka 2 0.5 bu6s
2 JKuBbIe CUCTeMbl U UX OpraHu3aLys 1 bu6s
3 XVMHUYeCKUM COCTaB U CTPOEHHE K/IeTKU 8 1 bu6s
4 JKy3He1esTe/IbHOCTh KIeTKU 6 bub;
5 PasmHokeHre ¥ MHAMBUyalbHOE Pa3BUTHE 5 1 bub;
OpraHu3MOB
6 HacneacTBeHHOCTh 1 U3BMEHUHUBOCTD 8 1.5 bub;
OpraHu3MOB
7 Cenekuyst opranuaMoB. OCHOBBI GMOTeXHOOTHH| 3 bu6s
8 PesepBHOe Bpems 1 bu6s
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME| 34 2 4




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosmmuecTtBo yacos JiF
n/n Bcero| KontponwHnbie | ITpakTthueckue | M3y
paboThI paboThI
1  |buonorus B cucteme HayK. CTapToBasi AMArHOCTUYECKAS 1 1
pabora.
2 |MeTtozpl TO3HAHUS KUBOM NpUpoAbl. IIpakTnueckas 1 0.5
pabota Ne 1 «Vcrionb30oBaHUe pa3/IMUHBIX METO/OB ITPH
M3yueHNU OMOIOTUUeCKNX 00 BeKTOB»
3 |buosiornyeckure CUCTeMBI, IIPOLIECCHl U UX U3yUYeHue 1
4 [ XuMHUecKui COCTaB K/1eTKU. Bosia 1 MyuHepasibHbIe COU 1
5 |benku. CocTtaB U CTpoeHUe Oe/KOB 1
6 |DepmeHTHl — OHONOTMUYECKHE KAaTall3aTOPbI. 1 0.5
JIabopatopHasi pabota Ne 1 «/3yueHure KaTalTUuTHUECKOU
aKTHBHOCTU (pepMeHTOB (Ha MpuMepe aMuIasbl UK
KaTasasbl)»
7 |YrneBogbl. JIunugsl 1
8 |HyknenHoBble KUC/I0TbI. AT® 1
9  |[AcTtopus u MeToAbI U3y4yeHus KieTKU. KietouHas Teopus 1
10 |KneTka Kak 11e/I0CTHasl )KHMBasl CUCTeMa 1
11 |Ctpoenue sykapuoTHueckoi KieTku. JlabopaTtopHast 1 0.5

pabota Ne 2 «VI3yueHHe CTPOEHHUs K/IETOK paCTeHUH,
JKUBOTHBIX, TPHOOB 1 OaKTepwuii 10/ MUKPOCKOTIOM Ha
FOTOBBIX MUKpOIIperiapaTax v Uux OrnvcaHue»




Ne Tema ypoka KosmmuecTtBo yacos JiF
n/n Bcero| Konrposbheie | [paktuueckue | U3yY
paboThI paboThI
12 |O6MmeH BelileCTB UM MeTab0/IM3M 1
13 |®DorocuHTe3. XeMOCUHTe3 1
14 |SHepreTuyeckuii 0bMeH 1
15 PKu3sHeHHbIN LMK Ki1eTKU. [leneHue kieTKd. MuUTo3. 1 0.5
JlaboparopHast pabota Ne 3 «HabmoeHre MUTO3a B
KJ/IeTKaX KOHUMKa KOpeLlKa JTyKa Ha TOTOBbIX
MUKpOIIpernaparax»
16 |BuocuHTe3 Oesika. Peakiiyiss MaTpUUHOTO CUHTE3a 1
17 |[Tpancnsiust — 6uocuHTe3 Oesika 1
18 |HekneTouHble (pOPMBI )KU3HU — BUPYChI 1
19 |®PopmMbl pa3MHOXXEHHS] OPTaHNU3MOB 1
20 |Meiio3 1
21 |O6pa3oBaHue ¥ pa3BUTHE MTOJIOBBIX K/IETOK. 1 0.5
OmnopoTBopenwe. JlabopartopHast pabota Ne 4 «/3yueHue
CTPOEHUS MOJIOBBIX K/I€TOK Ha TOTOBBIX
MUKpOIIperaparax»
22 |HpvBuyasbHOE pa3BUTHE OPraHU3MOB 1
23 |['eHeTMKa — HayKa O HacC/1eCTBEHHOCTU U U3MEHUYUBOCTH | 1




Ne Tema ypoka KosmmuecTtBo yacos JiF
n/n Bcero| Konrposbheie | [paktuueckue | U3yY
paboThI paboThI
24 |3aKOHOMEpPHOCTU Hac/e[0BaHUs IIPU3HAKOB. 1
MoHorubpuiHOe CKpelBaHHe
25 |[durubpuaHoe CKpelBaHue. 3aKOH He3aBUCHMOTO 1
Hac/ie/J0BaHUs IPU3HAKOB
26 |CueryieHHOe Hac/IeZOBaHKe ITPU3HAKOB. JIabopaTopHast 1 0.5
pabota Ne 5 «/3yueHue pe3y/bTaTOB MOHOTMOPHU/IHOTO U
MUrHOPUIHOTO CKPeIUBaHUs Y IPO30(HIIbI Ha TOTOBBIX
MUKpOIIperaparax»
27 |'enetuka nosia. HacsiegoBaHuve Npy3HaKoB, CLEIVIEHHBbIX € | 1
M10JIOM
28 |M3meHumBoCTb. HeHacnecTBeHHasi U3BMEHUHMBOCTb. 1 0.5
JlabopatopHasi pabota Ne 6. V3yueHue MmoandyKaI[uOHHON
M3MEeHUMBOCTH, TIOCTPOEHYE BapUaLlMOHHOIO psijia U
BapHaLJMOHHOU KPHUBO»
29 |HacnencrBeHHast 13MeHUMBOCTb. JlabopaTopHas pabora Ne| 1 0.5
7. «AHanu3 MyTaLui y Ap030(QUIbl Ha TOTOBBIX
MHKpOTIperapaTax»
30 |['eHeTHKa yenoBeKa 1
31 |NpomeskyToyHas aTTectauma. Ob6oOIIeHHe TT0 TeMe 1 11
«HacnecTBeHHOCTb ¥ M13MEHUMBOCTb OPraHU3MOB»
32 |Cenekuyd Kak HayKa U IpoLiecc 1
33 |MeToApbl U JOCTU)KEHUS CeJIeKLIUM paCTeHUH 1 YKUBOTHBIX 1
34 |broTexHO/I0THs KaK 0Tpac/b NPOU3BO/ICTBA 1




Ne Tema ypoka KosmmuecTtBo yacos JiF
n/n Bcero| Konrposbheie | [paktuueckue | U3yY
paboThI paboThI
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4
11 KJIACC
Ne Tema ypoka KonnuectBo yacos [Ja
n/m Bcero| Konrposbheie | [Ipaktiueckue | U3y4
paboThl paboThI
1  |buosiorus B cucteMe HayK. BxoaHas juarHoctuueckas 1
pabora.
2 |MeTozpl TO3HAHUS KUBOM NpUpoAbl. IIpakTHueckas 1 0.5
pabota Ne 1 «Vcrionb30BaHUe pa3/IMUHBIX METO/OB ITPH
H3yueHUU OMOIOTUUeCKUX 00 BeKTOB»
3 |buosiornueckue CUCTEMBI, NIPOLIECCHI U UX U3yUeHue 1
4 | X¥vMHYecKuil cocTaB KaeTKu. Bojja U MUHepasibHbIe COMr 1
5 |benku. CocTaB ¥ CTpoeHUe Oe/IKOB 1
6 |®epmeHTbl — OHOIOTHYECKHE KaTalu3aTOPhL. 1 0.5
JIabopatopHasi pabota Ne 1 «V3yueHure KaTaTUuTHUECKOU
aKTUBHOCTU (hepMeHTOB (Ha MpUMepe amMu/iasbl WIn
KaTasiasbl)»
7 |YrneBogpl. JIUmuabl 1
8 |HyknenHoBble KUC/IOTbL. AT® 1
9  |[AcTtopus u MeToAbI U3y4yeHUs KieTKU. KietouHas Teopus 1
10 |KneTka Kak Lie/IOCTHasl >KHMBasl CUCTeMa 1




Ne Tema ypoka KonuectBo yacos [Ja
n/n Bcero| Konrposbheie | [Ipaktiueckue | U3y
paboThl paboThI
11 |CrpoeHue syKapuoTHuecKou KieTku. JlabopaTopHas 1 0.5
pabota Ne 2 «/3yueHre CTPOEHHSI K/IETOK PaCTeHMUH,
JKUBOTHBIX, TPUOOB 1 OaKTepwii 1o/ MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIperiapaTax ¥ UX OlUCaHue»
12 |O6MeH BeIecTB WM MeTab0IU3M 1
13 |PortocuHTe3. XeMOCHHTe3 1
14 |OHepreTuyeckuit 0OMeH 1
15 [PKu3HeHHBIN LUK KIeTKHU. [lesieHre K1eTKUu. MUTO03. 1 0.5
JlabopatopHasi pabota Ne 3 «HabnroieHue MyuTo3a B
KJ/IeTKaX KOHUMKA KOpeLlKa JIyKa Ha TOTOBbIX
MUKpOIperaparax»
16 |BuocuHTe3 Geska. Peakiyss MaTpUYHOTO CHHTE3a 1
17 |[Tpancnsiust — 6uocuHTe3 Oesika 1
18 |HekseTouHble (pOPMBI )KMU3HU — BUPYChI 1
19 |®opmbl pasMHOXXeHUs1 OPraHu3MOB 1
20 |Melio3 1
21 |OO6pa3oBaHue 1 pa3BUTHE TIOIOBBIX KIT€TOK. 1 0.5

OmntopoTBopenye. JTabopatopHast pabota Ne 4 «/3yueHue

CTPOEHUS TT0JIOBBIX K/IETOK Hd 'OTOBBIX




Ne Tema ypoka KonuectBo yacos [Ja
n/n Bcero| Konrposbheie | [Ipaktiueckue | U3y
paboThl paboThI

MUKpOIIperaparax»

22 |HpvBuAyanbHOE pa3BUTHE OPraHU3MOB 1

23 |['eHeTMKa — HayKa O HacC/1eJCTBEHHOCTU U U3MEHUUBOCTH | 1

24 |3aKOHOMEpPHOCTHU Hac/e0BaHUsA IIPU3HAKOB. 1
MoHorubpuHOe CKpelrBaHue

25 |durubpuzsHoe cKpeljuBaHUe. 3aKOH He3aBUCHUMOTO 1
Hac/eZJoBaHus TIPU3HAKOB

26 |CueriieHHOe Hac/leZloBaHHe TIpHU3HaKoB. JlabopaTopHasi 1 0.5
pabota Ne 5 «/3yueHue pe3y/ibTaTOB MOHOTHOPHU/THOTO U
TUrHOPUIHOTO CKpeIUBaHUs Y IPO30(HIIbI Ha TOTOBBIX
MUKpOIIpernaparax»

27 |I'enetuka nosa. HacsegoBaHve Npy3HaKoB, CLEIVIeHHbIX €| 1
10JIOM

28 |U3meHurBOCThL. HeHacsiejcTBeHHast U3MEHUUBOCTb. 1 0.5
JlaboparopHast pabota Ne 6. M3yueHue
MOAU(PUKAIIMOHHON U3MEHUHNBOCTH, TIOCTPOEHUE
BapUAaLIMOHHOTO psiZia U BapUaLMOHHOW KPUBOM»

29 |HacnencTBeHHast U3MeHUMBOCTh. JlabopaTtopHast pabota Ne| 1 0.5
7. «AHa/M3 MyTaLyi y po30(uibl Ha TOTOBBIX
MUKpOIIpernaparax»

30 |['eHeTuKa yesoBeKa 1

31 |MpomexyTouHas aTTectauma. O6oOIIeHHe 110 Teme 1
«HacneCcTBEHHOCTb M MI3MEHUHMBOCTb OPraHrW3MOB»

32 |CesieKLMs KaK HayKa U MpoLecc 1




Ne Tema ypoka KonuectBo yacos [Ja
n/n Bcero| Konrposbheie | [Ipaktiueckue | U3y
paboThl paboThI
33 |MeToApbl U JOCTU)KEHUS CeJIeKLIUM paCTeHUH 1 KUBOTHBIX 1
34 |BbHOTeXHOJIOTHS KaK OTpac/ib TPOM3BO/ICTBA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




YYEBHO-METOJANYECKOE OBECIIEYUEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI JJISI YYEHUKA

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Bubnunoteka LLOK

KM
10 knacc

CraproBasi KOHTpPOJIbHas padora no ouoJiornu 10 kiace
HosicHuTeabHASA 3aMHCKA



JlaHHast KOHTpOJIbHAsI paboTa OXBATHIBAET OCHOBHBIE COJIEpKaTEeNIbHbIE INHUU Kypca Ouonoruu 3a 9
KJacc. 3amaHus KOHTPOJBHOM pabOThl pasznuyarorcs 1o (opMe U YpPOBHIO TPYIHOCTH, KOTOPBIN
OTpesieNiieTcsl CIOCOOOM TO3HABATEIbHOW NIE€ATENbHOCTH, HEOOXOAMMBIM [UIsl BBIMOJIHEHUS 3aaHMsl.
BrinonHeHue 3a1aHuii KOHTPOJIBHOM pabOThI MPeIoiaraeT OCyIeCTBICHUE TAKMX UHTEIIEKTYaIbHbIX
JEHCTBHI, KaK pacro3HaBaHUE, BOCIIPOU3BE/ICHUE, U3BJICUEHHE, KilacCU(UKalUs, CpaBHEHUE, O0ObSICHEHNE,
apryMeHTauus U Jp.

XapakTepucTHKA CTPYKTYPbI U COAEPKaAHNE KOHTPOJLHON padoThI
KonTponbHas paboTa cCOCTOUT U3 TpeX YacTeil, KOTOphIe pa3inyaroTcs o GopMe 3aaHuil, cTerneHn
CJI0HOCTHU M KOJTMYECTBY 3aaHuid. OnpeaensromuM MpU3HaAKoOM JITsl KaKI0M yacTH paboThl SBISETCS
dbopma 3a1aHMI:

e UYacts 1 cogepxuT 3a1aHus C BBLIOOPOM OTBETA;

e UYacrtn 2 COACPKUT 3alaHUA HA MHO>KECTBECHHBIN BI)I60p , YCTaAaHOBJICHHUE COOTBCTCTBHA U
YCTAHOBJICHHUA MOCJICAOBATCIBbHOCTH ITPOILIECCOB.

Yactb padoThl Tun 3apanmii KoanuecTBo 3amannii
Yacrts 1 3amaHus ¢ BBIOOPOM OTBETa 14
Yacts 2 3anaHus ¢ KpaTKUM OTBETOM 3

K xaxngomy u3 3amanmii ¢ Beioopom otBeta Yactu 1 paboThl npenaraercst 4 BapuaHTa OTBETa, U3
KOTOPBIX TOJBKO OJINH MPABUIBHBII.

B 3aganusx Ha MHOXKeCTBEHHBIN BEIOOp UacTu 2 paboTHI OTBET aeTcs B BUAC HaOopa mudp uiu
OyKB, 3alMCaHHbIX O€3 MpoOesIoB.

Ha BrImmosTHEHHE KOHTPOJIBHON PabOThI OTBOAUTCS 45 MUHYT.

Cucrema OIICHMBAaHUS BBITIOJIHCHHSI 3alaHUMA W KOHTPOJBHOM pPabOThl B IenoMIpaBHIIBHO
BBITIOJIHEHHAsI paboTa oreHuBaercs 20 6ammamu.

Kaxxnoe npaBmiibHO BhITIOIHEHHOE 3a1anne Yactu 1 onerHuBaetcs 1 6amioM. 3ajanne cuuTaeTcst
BBIMIOJTHEHHBIM BEPHO, €CIIM YYSHHK BBIOpAs (OTMETHI) HOMED MPAaBHIIBHOTO OTBETA. 3aJaHUE CUUTACTCS
HEBBITMIOJTHEHHBIM B CIEAYIOIIUX CIy4asxX: yKa3aH HOMep HeMpaBUILHOTO OTBETA; YKa3aHbl HOMEpa JIBYyX
M 0oJiee OTBETOB, JaXKe €CIIM CPeId HUX yKa3aH U HOMep NMPaBUIHLHOTO OTBETA; HOMEp OTBETA HE YKa3aH.

[TpaBunbHO BBIMIONHEHHOE 3a1anue Yactu 2 oneHuBaetcs B 2 6arma (2 6ania — HeT omuobokK; 1
6asu1 — gonyuieHa oHa omuoka; 0 6ayyIoB — JOMYILIEHbI 1BE U 00jee OLIO0K).
Hopma ouenku

Bcero 20 6amnos
94 - 100% (19-20 6amnoB)-«5»
75-93% (14-18 6annoB) — «4»
51-74% (10-13 GamioB) — «3»
0-50 % (0-9 6amnoB) — «2»
OT1BeTnI



Yacts 1

10.3
11.2
12. 4
13.1
14.3
Yacts 2
B 1.234
B2.211122

B 3. BAT'B]I

Ne Ma 3ananne Ot | bamn
n/m | Kc. BET 3a
KOJI- MakcumanbHOE KOJTUYeCTBO 0ayioB 3a padoty — 20 padoty
BO
oan
JIOB
1. 1 | Al. Kakas Hayka u3y4aeT XUMUYECKHNA COCTaB, CTPOCHUE U IIPOLIECCHI

KHN3HCACATCIIbHOCTHU KJICTKHU?

1. T'ucronorus 2. OmOpuosorus 3. Dkonorus 4. [{luronorus




A2. Bo3oyaurens CITHNla — 310
1. Bupyc 2. bakrepus 3. Onnoknetounsiii Tpu6 4. [Ipocreiimiee

3. A3. Kak Ha3bIBaIOT OPraHu3Mbl , KOTOPBIM JIJIS KU3HEACATSIbHOCTH HEOOX0 1M
CcBOOOIHBIN KUCIOpOa?
1. Asrtorpodamu 2. Anaspobamu 3.I'ereporpodamu 4. Adpodamu
4. A4. Kakue pacTeHHs: COCTOAT M3 CXOTHBIX M0 CTPOCHHUIO KIIETOK, HE 00Pa3yIOMIHUX
TKaHen?
1. Bomopocnu 2. Ilnaynsi 3. [lanopotauku 4. Mxu
5. AS. XKaOslI , B 0TJINYME OT JIATYIIEK, MOTYT >KUTh BAAIH OT BogoéMa. UeM 310
MOYHO OOBSICHUTH?
1. OHu pa3MHOXalOTCA Ha CyIlIe
2. 'V HuX Jyduie pa3BUTHI JIErKUe U OoJiee cyxasi Koxka
3. YV HUX KOPOTKHE 33/IHUE€ KOHEUYHOCTH U JITTUHHBIE IIEPETHUE
4. OHHU NUTAIOTCS HA3EMHBIMU OECTI03BOHOYHBIMU KUBOTHBIMH
6. A6. Kakux U3 IpeBHUX KUBOTHBIX CUUTAIOT MIPEAKAMU 3€MHOBOIHBIX?
1. Creronedanos 2. xTro3aBpo 3.Apxeontepukcos 4. Jlarumepuit
7. A7. CounanbHas Ipupoja YeIoBeKa MPOsBISETCS B
1. TIpucrnocobaeHHOCTH K IPSAMOXOXKACHUIO
2. PeueBoii neATEIBHOCTH
3. Hanuuwue roptaHu ¢ rOJI0COBBIMHU CBSI3KAMHU
4. OOpa3zoBaHUU YCIOBHBIX PE(IIEKCOB
8. A8. XKemup , BeIpaGaTbIBacMast IEUYEHBIO, 110 JKEITYHBIM MPOTOKAM MOCTYTIAET B
1. TIumesox 2. XKenynok 3. Tonctyro kumiky 4. TOHKYIO0 KUIIKY
9. A9. DpUTPOLUTHI MOTYT MEPEHOCUTH KUCIOPO U YIIIEKUCIIBIN Ta3, TAK KaK OHU
cozepxar
1. Boxy u MHHEpanIbHBIE COIU
2. AwHrurena
3. ®ubpunHoreH
4. T'emornoOuH
10. A10. JliinutenbHOE NOBBIIIEHUE COAEPKAHUS TITFOKO3bI B KPOBH CBUJIETEIICTBYET O
HapyleHn1 oOMeHa
1. benkosoro 2. )Kuposoro 3. YraeBoanoro 4. MuHepaabHOTro
11 Al1. HenmoaBm»XHO COETMHEHBI MEXKTy COOON KOCTH
1. TIlneueBas u nokteBas 2. TemeHnHas u BucouyHas 3. beapennas u 6osnbias
oeproBas 4.I'pynuna u pédpa
12 A12. Kakue GMOTHYECKHE CBSA3H CYLIECTBYIOT MEX/1y PAaKOM-OTIIETbHUKOM U
aKTUHUECH?
1. Ilapa3ur-xo3suH
2. XUIIHUK-KEepTBa
3. KonkypeHTHBIE
4. B3auMOBBITOJHBIC
13 A13. T'naBHBIM ()aKTOPOM , OTPAHUYHMBAIOIIUM POCT TPABSIHUCTHIX PACTEHUI B




€JIOBOM JIECY, SIBJIIETCSI HEIOCTATOK
1. Cgsera 2. Boapl 3. Terua 4. MuHepaJibHBIX COJIEH

14

A14. bBonbmuHCTBO OAKTEPHI 1 HEKOTOPBIE TPUOBI B KPYTOBOPOTE BEIIECTB,
BBITIOJIHSIIOT POJIb

1. TlpousBoguTeneil OpraHMYECKOro BENIECTBA

2. TlorpeOuTeneii OpraHMYECKOTO BEIIECTBA

3. Pazpymmreneit opraHM4e€CKOro BEIIECTBA

4. KoHLEHTpaTOB OPraHMYECKOro BEIIeCTBA

15

Bribepute Tpu npaBUIbHBIX OTBETA

B 1. B uém nposBisieTcst CX0CTBO MOKPHITOCEMEHHBIX U I'OJIOCEMEHHBIX PACTEHUIN?

XapakTepu3yeTcsi MHOT00Opa3ueM BUIOB
HMeroT XopoIo pa3BUThIC BETCTATUBHEBIC OPTraHbI
CriocoOHBI 00pa30BBIBATH OOIIMPHEIE JIEca
PasmHokaroTCcsl ceMeHaMu

OnpUIAIOTCS HACEKOMBIMU M TITHIIAMHU

OO0pa3yroT COYHBIC U CYXHE CEMEHa

S UL

16

B 2. YcTaHoBuTE COOTBETCTBHE MEK/Ty IPU3HAKOM OpraHM3Ma U LIAPCTBOM, AJIs
KOTOPOI'O OH XapaKTEpEH.
IIpusnak apcrBO

A. PacTyT B TeueHuHEe BCEN KU3HU 1. PacTtenus

b. AKTUBHO nepeMeIarTcsi B IPOCTPAHCTBE 2. )KuBoTHble

B. ITutaroTcs roToBEIMU OPraHUYECKUMU

BEILIECTBAMU

I'. O6pa3yroT opranyeckre BelecTBa B rpolecce GOoTOCUHTE3a
J. ImeroT oprasel 4yBCTB
E. SIBnsAroTCSt OCHOBHBIM MCTOYHUKOM KHCJIOPO/a Ha 3emiie

Al |B |r |a |E

17

B 3. YcTaHOBUTB NOCIIE0BATENBHOCTD MIEPEAAYN BEIIECTBA U SHEPTHUH B
MULIEBON LIETIH.

A. Hacekomoe

b. Pacrenue

B. Hams

I'. Jlarymka

. Opén
|’ I I I I |\

Hroro

MpomexkyTouyHan atrectaums. O6o061eHue o Teme «HaciecTBeHHOCTb U H3MEHUUBOCTh

OpraHrU3MOB»

IIpomexkyTo4yHast aTTeTanus
HaciaeacTBeHHOCTh U HK3MEHYUBOCTH OPraHU3MOB
Bapuanr 1




3ananue 1
1. CrtocoOHOCTH OpraHrU3MOB MIPUOOPETATH HOBBIE IPU3HAKHU B MPOLIECCEe

YKU3HEIEATEIIbHOCTH Ha3bIBACTCA:

a) TeHeTUKA 0) U3MEHUYUBOCTh B) CeNeKIus ') HACJIEACTBEHHOCTD

2. ComMarnyeckue KIeTKU y OONBIIMHCTBA )KMBOTHBIX, BBICIIUX PACTEHUN U
YeJIoBeKa SIBJISIOTCS:

a) [lomummongueiMu  6) JurutounaeiMu  B) [NammonaneiMu 1) TeTpamionaHbIMU
3. HaGop xpoMocoM B cOMaTHUECKUX KJIETKaX YeJI0BEKa paBeH:

a) 48 0) 46 B) 44 r)23

4. Ocobu, B noroMctBe koTopbix HE oOHapyskuBaeTcs paciiernieHue npu3Haka,
Ha3bIBAIOTCS:

a) TMHOpUIHBIMUA  0) TOMO3UTOTHBIMA ~ B) T€TEPO3UTOTHBIMU T) TEMHU3UTOTHBIMU
5. Tlpu3Hak, KOTOPBIN MPOSIBISETCS B TAOPUTHOM MOKOJICHUN HA3bIBACTCS:

a) TOMUHAHTHBIN 0) pereccuBHbIN B) TMOpUIHBIN ') MyTaHTHBIH
6. ®eHOTHN — 3TO COBOKYITHOCTb:

a) PerieccUBHBIX T€HOB 0) JlIoMuHaHTHBIX TEHOB

B) [IposiBUBIINXCSI BHEITHE TPU3HAKOB r) 'eHOTUIIOB OJTHOTO BUAA

7. T'en:

a) Enuauna HacneacTBeHHON nHpopMau 0) Yuacrok mosekynsl M-PHK

B) Yuacrok /JJHK r) CoaepXUT omnpeieJIeHHbIH Ha00p HYKJICOTH/IOB

8. 'uOpuapl 1-ro moKoJeHUs MPU MOHOTUOPUITHOM CKPEITUBAHUNA TOMO3UTOTHBIX
0COOeH:
a) EnunooOpa3Hbl
0) O6HapyXuBaroT pacuierieHue mo perorumny - 1:3:1
B) OOHapyXUBAIOT pacuierieHne mo Gerorury - 1:1
r) OOGHapy>XHUBaIOT paciienieHue no ¢exHorumy - 1:2:1
9. urubGpuaHoe cKpeuMBaHue:
a) 9TO CKpEIIMBaHUE TI0 IBYM IapaM aJuIeIbHbIX TCHOB
0) NPUHIIMTTHUATILHO OTJIMYAETCS OT MOHOTUOPUIHOTO CKPEIIUBAHUS
B) TI03BOJIMJIO BEISIBUTH PEKOMOWHAIIAIO TIPU3HAKOB
T') JSKHUT B OCHOBE TPETHETO 3aK0Ha MeH e
10. ITpu ckpemuBaHuu ocodeit ¢ reHoTunamMu aa 1 Aa HaOmoaeTcs
paciierieHue B MOTOMCTBE 10 PEHOTUITY B COOTHOIIEHUU
a) 1:1 0) 3:1 B) 9:3:3:1 r) 1:2:1
11. IlapHble TeHBI, PACMOI0KEHHBIE B TOMOJIOTUYHBIX XPOMOCOMAax U
OTIPEJIEIISIIONTUE OKPACKY IIBETKOB TOPOXa, HA3bIBAIOT:
a) CIEIUIEHHBIMU 0) PELIECCUBHBIMA ~ B) JOMUHAHTHBIMU  T) aJlJICJIbHBIMU
12. Oco6b ¢ renotuniom AABB 1aeT raMeThl:
a) AB, As, aB, aB 0) AB, AB B) AB, aB r) Aa, Bs, AA, BB
13. B siape sIMUEKIIETKN YeI0BeKa CONEPKUTCS 23 XpPOMOCOMBI, a B IIPE MYKCKOU
KJICTKH:
a) 24 0) 23 B) 46 r) 32
14. XpoMOCOMHBIM HA0OP MOJTOBBIX KJICTOK KCHIIMH COACPIKHUT:
a) 1Be XX — XpOMOCOMBI 0) 22 ayTOoCOMBI U OJIHY X — XpPOMOCOMY



B) 44 ayTocoMbl U 0JIHY X — XpoMOcoMy T') 44 ayTocoMbI U iB€ X — XpOMOCOMBI
15. N3MeHUYHUBOCTh, KOTOpAsi HE 3aTPAaruBaeT T'€Hbl OPraHU3Ma U HE U3MEHSIET
HACIIEJICTBEHHBIN MaTepuas, Ha3bIBaeTCHl. . .

a) 'eHOTUNIHYECKON N3MEHYUBOCTHIO 0) KomMOuHaTUBHON M3MEHYUBOCTHIO
B) MyTalluOHHOM U3MEHUYUBOCTHIO r) ®eHoTUNNYECKON U3MEHUHUBOCTHIO
3aganue 2

1. Boibepume mpu 6epHblx omeema u3 ulecmu.

Comarnueckue MyTaluu:

a) [IposBISIIOTCS Y OPraHu3MOB, Y KOTOPBIX BO3HUKIIU;

0) [1o HacnencTBy He EpenaroTCs;

B) [IposiBIIsSITOTCS Y TIOTOMCTBA;

r) Bo3HHKaIOT B KJIETKax Tena;

1) MoryT nepegaBatbCsi HIOTOMCTBY IIPU BET€TATUBHOM Pa3MHOXKECHUU;
¢) Bo3HukarT B ramerax.

2. Yemanosume coomseemcemeue medrcoy suoamu usmMeHUU8OCMuU U ux
Xapakmepucmukou.

XapakTepucTUKa: Bun usmenuusocrtu:
Hocut rpynnoBoii xapakrep. A) MmoaudukamoHHas
Hocut nHauBuayanbHbIN XapakTep. b) myTanmronnas
Hacnenyercs.

He nacnenyercs.
OO0ycnoBieHa HOPMO# peakIIuu OpraHu3Ma.
HeanexBaTHa M3MEHEHUSAM yCIIOBUH CPEbI.

SN it

3ananme 3
VY nepua kpacHasi OKkpacka I10/1a TOMUHUPYET HaJl 3€JICHHOM, a BBICOKUN POCT

cTeOJIs - HaJ KapIUKOBBIM. [ €HbI, Ompeessioniie OKpacKy mio/ia U BRICOTY CTeOIs,
JIeKAT B OAHOM XpOMOCOME, paccTosiHue Mexay ux jokycamu 40 M. Ckperieno
TeTEPO3UTOTHOE 10 O00OWMM TIpH3HAKaM pAcTECHUE C KapJIMKOBBIM, HMECHOIIIM
3eTICHYI0 OKpAaCKYy TIO/A.

A) CKOJIBKO THUTIOB TaMeT 00pa3yeTcsl y pOIUTEIBCKOW 0COOM KPAaCHOH OKPACKH C
BBICOKHM cTeOem?

b) KakoBa BeposiTHOCTD B % TOSIBJICHUSI TIOTOMCTBA, UMEIOIIETO 3eTEHYI0 OKPACKY C
KapJIUKOBBIM CTeOIeM?

B) Kaxoit mpo1ieHT mOTOMKOB OT CKpeIMBaHus OyJeT TUTETEPO3IUTOTEH ?

1 BapuaHT
Yacts A
1-6

2-0

3-6
4-6
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3. D—Hopma
d — 0ANbTOHWU3IM
H — Hopma

h - remodmnua

P: QXX ¥ o XY
Fa:
G Xl
Xpo | Xal Xeo
Y Xs2Y

OTBeT: AeBOYKa 34,0p0BasA (HOCUTENbHULA reHa reModUINK U AanbTOHU3Ma),
MaNbYMK-0ANbTOHMK.

A

a B
?ﬁ xC‘fﬁ

=2

4.
A - TeH, onpeaenaroLLMiA KpacHYH OKpacky naoaa;
a - TeH, onpeaenALWMUA 3e1eHHYI0 OKPACcKy NI0A3;

B —reH, onpenenarowmid BICOKMIA poc ctebna:; [AB., aces a B
B —reH, onpenensiolmni Kap/MKOBOCTb: 30% 30%
(PaccToAHMe mexay reHamu) Sx = 40 M. HE KPOCCOBEPHEIE

Fy As, aB

? A B a4 B AB M a Bm 20%  20%

KpOCCOBCPHRBIC
a B A B a B A B (% a B™ PO
- 30% 30 0% 0%
a B a B As a B

OteeT: A) 4, ) 20%, B) 30%.

EEEERE

3) omnucaHusa




4) SKCIEepUMEHTa
A2. Kakas HayKa U3y4aeT HCKONAeMble OCTaTKHA BBIMEPIIMX OPraHU3MOB?
1) cucremaTnka

2) IaJICOHTOJIOTUS
3) reHeTuka
4) >MOpuosorus
A3. Tlonyxunkas cpeaa KIETKH, B KOTOPOU PACIIOIOKEHO SIAPO, — 3TO
1) BakyoJb
2) nmuromjiazMa
3) nu3ocoma
4) SHAOIUIA3MATHYECKAs CETh

A4. IIpokaprOTHI — 3TO OPraHU3MBI,
1) KOTOpBIE HE UMEIOT KIIETOYHOI'O CTPOCHUS

2) COCTOSAIIMNE U3 OJUHAKOBBIX KJICTOK, HC 06pa3y}0umx TKaHEH

3) cocrosiue U3 pa3HbIX KIETOK, COJASPKAIIUX OJTHO MU HECKOJIBKO SIAEP

4) KJIETKH KOTOPBIX HE UMEIOT 0(OPMIIEHHOTO sIpa
AS5. brarogapst KakoMy npoleccy MOKHO Ha0JI101aTh MHOTO00Opa3re mopoI

co0ak?
1) GopbOe c HeOIArOMPUATHBIMU YCIOBUSIMHU BHEITHEN CPEIbI
2) ecTeCTBEHHOMY OTOODPY
3) HCKYCCTBEHHOMY OTOOpY
4) BHYTPUBHUAOBON OOpbOE

A6. YKaxuTe, Kakoil U3 OPraHM3MOB MPOIYLIEH B LIEMU MUTAHUS: ... — Kapach
— OKYHb — LIS

1) BomoOpoOCIb
2) Manék reckaps
3) JMYUHKA CTPEKO3bI

4) ynuTkKa

A7. U3yunte rpaduk 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU B )KUBOM
OpraHu3Me OT TeMIepaTypsl (10 OCU X OTJIOKEHA TeMIIepaTypa opraHusma (B
°C), a M0 OCH y — OTHOCUTEJIbHASI CKOPOCTh XMMUYECKOU peakiuu (B yci. €. ).
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Kaxoe u3 HmxenpuBeAEHHBIX ONMMCAHUM Harboee TOYHO XapaKTepU3yeT
JAHHYIO 3aBUCUMOCTb B YKa3aHHOM JAuana3one remmepatyp? CKopocTb
XMMHUYECKON PEAKIIMU B )KUBOM OPraHU3Me C MOBBIIIEHUEM TEMIIEPATYPBI

1) Ha BCEM MPOTIHKEHUU MEIJIEHHO PACTET

PE3KO CHUKACTCA, JOCTUT'aAA CBOCTO MUHHUMAJIbHOI'O 3HAYCHHU A, ITOCJIC YCT'O

2) .
pe3Ko pacTér

paCTéT, JOCTHUIrass CBOCTO MaKCHMMAJIbHOI'O 3HAYCHU, ITOCJIC YCTO HAYNHACT

3
) CITyCKaThCs

4) TIaBHO KOJEOJIETCs OKOJIO CPEIHUX MOKazaTesei

Yacrs B:
B1.Bcrasbte B TekcT «/JIHK» mponyiieHHble TEpMUHBI U3 IPEII0KEHHOTO
NePEYHsl, UCTIONb3YS ISl 3TOr0 HU(POBbIE 0003HAYEHUS. 3AMUILINUTE B TEKCT
M dpbl BBIOpAaHHBIX OTBETOB, a 3aTEM MOJYUYHMBIIYIOCS MOCIEI0BATEIbHOCTD
1dp (1Mo TEKCTy) BOUIIUTE B MPUBEAEHHYIO HIKE TaOJIHUITY.
JHK
Monekyna JIHK — Guononumep, MOHOMEpaMu KOTOPOTO CITy>Kat

(A). B coctaB MoHOMEpa BXOAAT OCTaTOK (hOCHOPHOI KUCIOTHI,
IATHYTJIIEPOIHBIN caxap — (b) u azoTHCcTOE OCHOBaHUE. A30TUCTBIX
OCHOBAHHI BCErO YETHIPE: a[ICHUH, TyaHUH, IUTO3UH U (B).
bénvmas yacts JIHK cocpenorouena B siape, a HeOoIbINe €€ KOJTUYecTBa
HaXOJISITCS B MUTOXOHJIPHUSIX U ).

HEPEYEHb TEPMHWHOB:

1) pubosa

2) aMHHOKHCJIOTA
3) pubocoma

4) ypamun

5) HykJIeoTH]

6) ne3okcupub03a
7) nmactuna

8) TumMuUH

B2.Kakue nomnoxxeHus XAPAKTCPHU3YIOT I1OJIOBOC PASMHOKCHHUC ’KUBOTHBIX ?



Bri6epute Tpu BEpHBIX OTBETa U3 IIECTH U 3aMHUIINTE B TAOIUILY HUGPHI, IO
KOTOPBIMH OHH YKa3aHBbI.

1) B pa3MHOXEHUH, KaK MPABUIIO, YYACTBYIOT OCOOU pPa3HbIX MOJIOB

2) rameThl COJEpIKaT raruIouIHBIN HA0OP XPOMOCOM

3) rameTsl 00pa3yrOTCs MyTEM OOBIYHOTO JEJICHUS HAIBOE

4) TEHOTHII IOTOMKA SIBJISIETCS KONMEN T€HOTUIIA OJHOTO U3 POAUTENEN

IIPpH PAa3MHOKCHUHU ITOABJIAIOTCA OCO6I/I, HACHTHUYHBIC MATCPUHCKOMY

)
OpraHu3My

TCHOTHUIT TOTOMKA 00BEUHSACT TCHETHUECKYI0 HH(MOPMAITIIO 0001X

6) .
ponurenein

B3.YcranoBuTe COOTBETCTBUE MEKy IPU3HAKOM U ITPOLIECCOM, JJIsI KOTOPOTO
ATOT IPU3HAK XapaKTepeH. I 3TOro K KakI0My 3JIEMEHTY IIEPBOro CTOJIONA
noaA0epuTe NO3ULHUIO U3 BTOPOTo cToIONa. BrinmuTe B Tabiuily nuudpsl
BBIOPAHHBIX OTBETOB.

IIPU3HAK IPOLECC
A) INPOUCXOAHUT B KJIETKAX C XJIOPOILIACTAMHU 1) dorocuntes
B) npoucxoaut Bo BceX KIIETKax 2) npIXaHUE

B) mnpoucxoguT MOCTOSTHHO: THEM M HOYBIO
I') npoucxoauT ¢ UCHOJIb30BaHUEM CBETOBOM SHEPrUn
) B pe3yiapTaTe OpraHN4YECKHE BELECTBA PACXOAYIOTCA
E) B pe3yibTaTe OpraHMYECKUe BEIIECTBA O0Pa3yIOTCS
B4.YcranoBuTe COOTBETCTBUE MEKy TpUMEpOM U (hopMoit 6OpHOBI 3a

CYILIECTBOBAHUE, KOTOPYIO 3TOT MPUMEP WILTIOCTPUPYET: K KAXKIOMY IIIEMEHTY
MEePBOro CToJ0a MoAOEepUTE COOTBETCTBYIOLINI 3JIEMEHT U3 BTOPOTO CTOJIOIA.

INPUMEP DOPMA bOPbHBGbI 3A
CYHIECTBOBAHUE
A) moenaHue MypAT UIyKaMH 1) BHYTpHBHIOBas
B) wmanspuitablil TUT1a3MOINH TApa3UTHPYET 2) MEXBHIOBas

B OpraHu3mMe 4CJIOBCKa

B) orcyTcTBHE 3aiiIIeB B JIeCy COKpAIaeT YUCICHHOCTh
JUC

I COCHBI, paCTyIuc B COCHOBOM JICCY, UMCIOT TOHKHC
N JJINHHBIC CTBOJIBI

) caMblii CUIBLHBIA BOJIK CTAHOBHUTCS
BOXKAaKOM B CTac

E) wucnonp3oBaHue OMHUM BUIOM JIPYTrOTO
B KQUeCTBE ITHIIH

BS.YcranoBuTe COOTBETCTBUE MEXTY TPUMEPOM U (HaKTOPOM CPE/IbI, KOTOPBINA
ATOT MPUMEP WILTIOCTPUPYET: K KAXKIAOMY JIEMEHTY MEPBOTO CTOJIOIA TOI0epHUTE
COOTBETCTBYIOIIMI 3JIEMEHT U3 BTOPOTO CTOJIOLA.



IHPUMEP DPAKTOP CPEJBI

A) XMMHYECKHI COCTaB BOJIBI 1) Ouornueckuit
B) pasHooOpasue pacTUTEITBHOTO 2) aOWOTHYECKUU
[JIAHKTOHA

B) BiaxxHOCTH BO3/IYyXa

I') xnyOeHbKOBBIC OaKTEpUH HA
KOPHSAX ropoxa

M) CKOPOCTH TEUEHUS BOJIBI B pEKE

E) ¢depomonsl, BeIICIIICEMBIE
HACEKOMBIMU

Yacts C.
C1. MUTOXOHAPHUU N XJIOPOIIVIACTbBI

MuToxoHapUM W XJOPOIUIACTHE HanOoyiee KPymHBbIC opraHowmbl KiaeTku. OHu
UMEIOT cBou coOcTBeHHBIE MoJieKybl JIHK, crmocoOHbI HE3aBUCHUMO OT sipa KIETKU
K OMOCHHTE3Y U JCICHUI0. DTH OPraHOU bl IPeoOpa3yoT BHEIIHIOK YHEPTHUIO B
BU/JIbI, KOTOPBIE MOTYT OBITh HCIIOJIb30BAHBI VISl KU3HEACATEILHOCTH KJIETOK U
LIEJIOCTHBIX OPTraHU3MOB.

OnmnmuncoBuaable MO (GOpPME MUTOXOHIPHUHM XapakTEPHBI IS BCEX JyKapHOT.
Hapyxnas MemOpana y HHMX TJajJkas, a BHYTpPeHHss oOpasyer ckianku. Ha
MeMOpaHaxX CKJIaJIOK paclojararoTcsi MHOTOYHUCiIeHHbIe ¢epMeHThl. OCHOBHAs
GyHKIHS MUTOXOHIPUN — CHHTE3 YHHUBEPCAIIBHOTO UCTOYHHUKA dHEpTUun— ATD — B
MPOLIECCE OKHUCIIEHUSI OPTaHNYECKUX BEILIECTB.

XJloporjacTel, B OTJIMYHE OT MHUTOXOHJPUM, NPUCYTCTBYIOT TOJBKO B
PACTUTEIBHBIX KJIETKAaX, HO BCTPEUYAIOTCS U Y HEKOTOPBIX ITPOCTEUIIINX, HATTPUMED,

y 3enéHoit sBriieHbl. C OSTUMHM OpraHoWjaMu CBs3aH Iporiecc (OTOCHHTERA,
3aKJTIOYAONIUNCS B IPEOoOpPa30BaHUN CBETOBOM YHEPTUM B IHEPTUIO XUMUUYECKUX
CBs3€ll MOJIEKyn TIIIOKO3bl. biaromaps mporieccy QorocuHTe3a B aTrmocdepy
MOCTOSIHHO TTOCTYNAET KUCIOPO.

XJIOpOIIaCThl HECKOJIBKO KPYITHEE MUTOXOHAPHUI. BHYTpHY MX OYTH IAPOBUIHOTO
TeJla MMEIOTCS MHOT'OYHCIICHHBIE MEMOpaHBl, Ha KOTOPBIX paclojiararTcs
dbepMenTrl. TaM ke HaXOAUTCA MUTMEHT XJIOpOWII, NPUAAONIUMNA TIacCTUIAM
3€JIEHBIN IIBET.

I/ICHOHLSYSI COACPIKAHUC TCKCTAa ((MI/ITOXOHI[pI/II/I H XJIOPOINIACTbD», OTBCTHTC HA
CICAyroIme BOIIPOCHI.

1)IloueMy MUTOXOHIPHUU HA3BIBAIOT «IHEPIETUYECKUMU CTAHLIUSIMI KIIETKU?
2) Kakue BemecTBa SBISIOTCS KOHSYHBIMU B IIpoliecce porocuaTe3a?
3) B xakoM opraHoujie KJI€TKU IpoTeKaeT POTOCUHTE3?



K4 k 3aganuam
1 BapuaHT

Yacts A.

Al. | A2. | A3. [A4. | A5. | A6. | AT

Yacto B.
B1.
A b B r
5 1 8 7
B2.
Lt [ 2 | 6 |
B3.
A b B r Ji | E
1 2 2 1 2 1
B4.
A b B r J E
1 2 2 1 1 2
Bs.
A ) B r J E
2 1 2 1 2 1
Yacts C.

C1. ®opmat oTBETa U KPUTEPUEB TAKOM!

Copep:kaHue BEPHOT0 OTBETA M YKa3aHUS K OLIEHMBAHHUIO
(JtomyckaroTcst HHbIE (POPMYITMPOBKH OTBETA, HE HCKAKAIOIINE €r0 CMBICIT)

Bann

1) B mutoxonnpusx cuatesupyercsi AT® — yHuBepcalbHBIN UCTOYHUK SHEPTUH B
KJIETKE.

2) KoneuHbIMH poTyKTaMU (POTOCHHTE3A ABIISIOTCA TJIFOK03a U KHCIOPO/I.

3) PoTOoCHHTE3 MPOTEKAET B XJIOPOILIACTAX.

HpaBI/IJ'IBHO 3aIlIOJIHCHLI TPH 3JICMCHTA

HpaBI/IHLHO 3aIlOJJHCHBI JIBA 3JICMCHTA

HpaBI/IJIBHO 3aI10JIHCH OJMH 3JICMCHT

OTBET HENMPaBWIbHBIN

MaxkcumanpHbIl 6alLl

WO |—(N|W

IIpomexkyTouyHasi aTTeTanus
HaceacTBeHHOCTh U K3MEHYUBOCTH OPraHU3MOB
Bapuanr 1

3aganue 1
1. CrtocoOHOCTh OpraHrW3MOB MPUOOPETATh HOBBIE TPU3HAKHU B MPOLIECCEe

KHU3HECACATCIBbHOCTH HAa3bIBACTCA:




a) TeHETUKA 0) U3MEHYHBOCTD B) CENEeKIUs ') HACJIEACTBEHHOCTD

2. Comarnueckue KIETKH y OONBIIMHCTBA JKUBOTHBIX, BBICIITUX PACTCHUN U
YeJIOBEKa SBIISIOTCS:

a) [lomumnoungueiMu  6) JumnounnueiMu - B) [NammonnnsiMu 1) TeTparmiouHbIMU
3. Habop XxpoMOcOM B COMaTUYECKHUX KJIETKAX YE€JIOBEKA PABEH:

a) 48 0) 46 B) 44 r)23

4. Ocobwu, B moroMcTBe KoTophix HE 0OHapykuBaeTcs pacuiernieHue mpu3Haka,
Ha3BIBAFOTCS:

a) THOPUIHBIMUA  ©) TOMO3UTOTHBIMU ~ B) T€TEPO3UTOTHBIMH T') TEMU3UTOTHBIMU
5. Ilpu3Hak, KOTOPBIN MPOSIBISETCS B THOPUHOM MOKOJIEHUU HA3bIBACTCS:

a) TOMUHAHTHBIH 0) periecCuBHbIN B) TUOPUAHBIN T') MyTaHTHBII
6. deHOTUI — 3TO COBOKYITHOCT:

a) PeriecCUBHBIX T€HOB 0) JloMHUHAHTHBIX T€HOB

B) [IposiBUBIIMXCST BHEIITHE TPU3HAKOB r) 'eHOTHIIOB OJJTHOTO BUAA

7. I'en:

a) Enununa HacnencTBeHHON nH(popManu 0) Yuactok mosnekynsl U-PHK

B) Yuacrtok /JJHK r) CoAepKUT onpe/IeICHHbIA HA00p HYKJICOTH/I0B

8. 'mOpuap! 1-r0 MOKOJICHUS TPH MOHOTHOPHIHOM CKPEITUBAHUHA TOMO3UTOTHBIX
ocobei:
a) EnnHooOpa3Hbl
0) O6Hapy>xuBaroT pacuieryienue mo penoruny - 1:3:1
B) OOHapy»XKUBaIOT paciierieHue no gperorumy - 1:1
r) OOHapy>XKUBAIOT paciieryieHue no gexHorury - 1:2:1
9. IuruGpuaHoe cKpenMBaHue:

a) 9TO CKpENIMBaHUE TI0 JIBYM TapaM aJuIeIbHbIX TEHOB

0) NPUHIIMIIUATIBLHO OTJIMYAETCSI OT MOHOTUOPUIHOTO CKPEIIUBAHUS

B) MTO3BOJIMJIO BBISIBUTH PEKOMOUHAIUIO MPU3HAKOB

T) JIEKUT B OCHOBE TPETHEro 3aKoHa MeHaens
10. ITpu ckpemnBaHuu ocobeil ¢ reHoTunamu aa 1 Aa HaOmonaeTcs
pacIIeTUIeHHEe B IIOTOMCTBE 110 )EHOTHITY B COOTHOIIICHUHU
a) 1:1 0) 3:1 B) 9:3:3:1 r) 1:2:1
11. ITapHBIC TEHBI, PACTIONIOKEHHBIC B TOMOJIOTHYHBIX XPOMOCOMaxX U
OTPEEISIONIUE OKPACKY ILIBETKOB rOpOXa, HA3bIBAIOT:
a) CIICTJICHHBIMU ~ 0) PELIECCCUBHBIMA ~ B) JOMUHAHTHBIMH T aJlJICIbHBIMU
12. Oco05 ¢ renotunoM AABB maeT raMeTsl:
a) AB, As, aB, aB 0) AB, AB B) AB, aB r) Aa, B, AA, BB
13. B siape siiuekiieTky YyenoBeKa COJIEPKUTCS 23 XpOMOCOMBI, a B SIIPE MY>KCKOU
KJICTKH:

a) 24 0) 23 B) 46 r) 32
14. XpoMOCOMHBII HA0OP MOJOBBIX KIETOK KEHIIUH COACPKUT:
a) 1Be XX — XpOMOCOMBI 0) 22 ayTOCOMBI M OJJHY X — XpOMOCOMY

B) 44 ayTOCOMBI 1 OJHY X — XpOMOCOMY T) 44 ayTOCOMBI U ABE X — XPOMOCOMBI
15. U3MeHYnBOCTB, KOTOPAsI HE 3aTPAaruBacT T€Hbl OPraHU3Ma U HE U3MEHSET
HACJIEICTBEHHBIM MaTepual, Ha3bIBacTCsl. ..



a) 'eHOTUNIHYECKON N3MEHYUBOCTHIO 0) KoMOnHaTUBHOM U3MEHYUBOCTHIO
B) MyTallMOHHOW U3MEHUYHBOCTHIO r) ®eHoTUITNYECKON U3MEHUYHUBOCTHIO

3ananme 2

1. Boibepume mpu 6epHvlx omeema u3 uiecmu.

Comarnuecknue MyTaluu:

a) [IposBIISAIOTCS Y OPraHU3MOB, Y KOTOPBIX BO3HUKIIH;

0) Ilo HaclenCTBY HE MEPEeaAr0TCS;

B) [IposBisitoTCS y MOTOMCTBA;

r) Bo3HukaroT B kJieTkax Tena;

1) MoryT nepeaaBaThCsi TIOTOMCTBY IPU BET€TATUBHOM Pa3MHOKECHUH;
¢) Bo3HuKawT B ramerax.

2. Yemanosume coomseemcemeue medxcoy suoamu uUsMeHUU8OCMuU U ux
Xapaxmepucmukoli.

XapakTepuCTHKA: Bun usmenunBoctu:
7. Hocut rpynmnoBoi xapakTep. A) MoaudukamoHHas
8. Hocut nnAMBHIyanbHBINA XapakTep. b) myTanmonnas

9. Hacnenyercs.

10.He nacnenyercsi.

11.00ycnoBaeHa HOPMOM peaKIui OpraHu3Ma.
12.HeanexkBaTHa M3MEHEHUSIM YCIIOBUM CPEJIbI.

3aganme 3
VY nepua kpacHas OKpacka I1o4a JOMUHUPYET HaJl 3€JIEHHOW, a BBICOKHN POCT

cTeOJIs - Ha/l KapJIUKOBBIM. [ '€HBI, ompeIesstolue OKpacKy TUIoJa U BRICOTY CTeOII,
JeXKaT B OJHOM XpOMOCOME, paccTosiHue Mexay ux jokycamu 40 M. CkpelieHo
TeTePO3UTOTHOE TI0 O00OMM TIpW3HAKAM pACTEHUE C KapJIMKOBBIM, HMEIOIIIM
3€JIEHYI0 OKpPacKy IUI0Ja.

A) CKOJBKO TUMOB TaMeT 00pazyeTcsl y poAUTEILCKOM 0COOM KpaCHOM OKPACKHU C
BBICOKHM CTeOsIeM?

b) KakoBa BeposiTHOCTBb B % TOSIBJICHUS] TOTOMCTBA, UMEIOIIETO 3eJIEHYI0 OKPACKY C
KapJIMKOBBIM cTeOsIeM?

B) Kaxoit npo1ieHT mOTOMKOB OT CKpeIlMBaHusl OyJeT TUTreTEPO3UTOTEH ?

1 BapuanT
Yacts A
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3. D—Hopma
d — 0aNbTOHWU3IM
H — Hopma

h - remobunma

P: QXX % o XY
Fil _
G X4,
Xno | Xa® XoD
Y XY
OTBeT: AeBOYKA 340p0Bas (HOCUTENbHULA reHa reModUInK U AanbTOHU3Ma),
Bappait i3 3aA3HH8ix
4, ) 2_®

_?,aa XJaE

A - red, onpeaenaLmMiA KPacHY OKPacKky N104a:;
a - reH, onpeaenawlvii 3e1eHHYI0 OKPacKy N10Aa;

B —reH, onpenenauwmd BbICOKMA poc cTebna: IraB. ace Ai
B—reH, onpenensaoLlLmnii Kap/IMKOBOCTb: 30% 30%
(PaccToaHMe mexay reHamu) Sxs = 40 M. He KPOCCOBEPHEIS

Fy As, 2B

? A B 4 s Asm| a Bm 20% 20%

a B AB a B A B (™ a BmM™ RPOCCOBCPHEC

- 30% 30% 20% 0%

a B a B AB a B

OteeTt: A) 4, ) 20%, B) 30%.




	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42
	Страница 43
	Страница 44
	Страница 45
	Страница 46

