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HHOACHUTEJIBHASA 3AIITMCKA

[Ipu pa3paboTke mporpaMmbl MO OUOJIOTMHM TEOPETUYECKYI0 OCHOBY JJISl OIpEIeTeHHS
MOAXO0JI0B K (OPMHUPOBAHUIO cCoJepKaHusl y4deOHOro mpeamera «buonorus» cocTaBWIIU:
koHuentyainbHble nojoxeHuss ®I'OC COO o B3auM00OOYCIOBIEHHOCTU II€JIEH, COAEpMaHUS,
pe3yabTaToB 00y4eHHs M TpeOOBaHM K YpPOBHIO IOATOTOBKH BBITYCKHHKOB, IOJIOKEHHS 00
o0IIMX HENSIX M MPUHIUINAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbl CPEIHEro
obuiero obpazoBanus B Poccuiickoit @enepanuu, a Takxke MOJIOKEHUS O crelupuke OUOIOrHuH,
e€ 3HAUEHHWU B IO3HAHMM JKUBOM INPHUPOABI U 0OECIEUEHUHU CYIIECTBOBAHUS YEJIOBEUYECKOIO
obmectBa. CorylacCHO Ha3BaHHBIM ITOJIOKEHUSIM, OINpPE/eNICHbl OCHOBHBIE (DYHKIIMH TPOTPAMMBI
1o OMOoJIOTUU U €€ CTPYKTYpa.

Ha ©6a3ze wnentpa "Touka pocta" oOecrmeunBaercss peaiqu3anus 0Opa30oBaTENIbHBIX
MPOrpaMM €CTECTBEHHOHAYYHON W TEXHOJOTMYECKOW HaIlpaBICHHOCTEH, pa3paboTaHHBIX B
COOTBETCTBHHM C TpEOOBAaHMAMH 3aKOHOJATENbCTBA B cdepe 00pa3oBaHHS U C YUETOM
pexomennauuit  denepanpHoro omeparopa ydeOHoro mnpeamera "buornorus". Pabouas
IIporpaMMa IMo3BOJISIET UHTETPUPOBATh PEATU3YEMbIE 3/1€Ch MOAXO/AbI, CTPYKTYPY U COACpKAHHUE
npu opranuzanuu yuebHoro mpenmera "buomorus" 10-11 kiacc 0a30BbIif  ypOBEHD.
Ucnons3zoBanne obopynoBanus neHTpa "Touka pocTta" mo3BossieT co3aTh yCIOBUSA:

® JIJIs1 paCIIUPEHUS COACPKAHUS IIKOIBHOTO OUOJIOrHYECKOT0 000PYI0BaHNS,

® /ISl NIOBBILLIEHUS TIO3HABATEIbHON aKTUBHOCTH OOYYaroIIMXCs B €CTECTBEHHOHAYYHOMN
obunacTty;

o JUISL Pa3BUTHUS JTUYHOCTH IIKOJIHHUKOB B Tpolecce 0oO0ydeHHs OWOIOruu, ero
CHOCOOHOCTEH, (OPMUPOBAHUS U YAOBICTBOPEHUS COIMAIBLHO 3HAYMMBIX HMHTEPECOB H
noTpeOHOCTEH; TMO3BOJIIET YYEHUKAM TOTOBUTHCS K Oyaymieid mpodeccud, TOIydaTh
MIPAKTUYECKHE HaBBIKA PA0OTHI C COBPEMEHHBIM TEXHOJIOTUYECKUM 000PYI0BaHUEM.

e Ui paboOThl C OJAPEHHBIMU IIKOJIbHUKAMH, OpPraHU3alUU UX Pa3BUTUS B PA3IUYHBIX
o0acTax o0pa3oBaTeNbHOM, TBOPUYECKOM NEATEIBHOCTH.

OO6pazoBarenbHas IporpaMMa MO3BOJIIET UHTETPUPOBATh pealu3yeMble 3/1€Ch MOIAXObI,
CTPYKTYpY U COAEp)KaHue IpH opraHusanuu oOydeHus Ouosorum B 10-11 kiaccax,
BBICTPOCHHOM Ha 0a3e J1000ro M3 JOCTYIMHBIX Y4eOHO-MeTomaumdeckux KomriuiekcoB (YMK).
[Ipumensiss udpoBble 1a0OpaTOpUM Ha ypoKax OHMOJOTHM, YYalMecss CMOTYT BBIIOJHHUTH
MHOYECTBO J1JAOOpaTOPHBIX PabOT U 3KCIIEPUMEHTOB IO IPOrpaMMe OCHOBHOM cTapiiel MIKOJIbI.

Obmass Ouonorus: J[lefictBue @QepMeHTOB Ha CyOCTpaT Ha MpUMEpe KaTanasbl.
Paznoxenne H202. Brnusnue pH cpeasl Ha akTMBHOCTH (pepMeHTOB. DakTOpHl, BIUAIOLINE HA
CKOpOCTh Tiporiecca ¢GoTocuHTe3a. V3ydeHne KIeTOK M TKaHEH pacTeHWW M KUBOTHBIX Ha
TOTOBBIX MUKpOIpenaparax ¥ HUX ONHUCaHuEe. BBIABIEHHE HM3MEHYMBOCTH y OPIaHU3MOB.
BrisBiienne nprcnoco6eHnid y OpraHu3MOB K cpefie 0OuTaHusl (Ha KOHKPETHBIX MPUMEpax).

[Tporpamma no Ouosoruu Aa&T mpejcTaBieHHe O IesiX, 00 oOuiel crpareruu o0y4yeHus,
BOCIMTAHMS W pa3BUTUS O0O0ydaromMXcs cpeacTBaMHu ydyeOHoro mnpeamera «buomorus»,
onpezenser o0sA3aTeNbHOE MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpYy, paclpeleleHue I10
pa3zenaM M TeMaM, PEKOMEHAYEMYIO IOCIeI0BaTeIbHOCTh M3y4YeHUs Y4eOHOTO marepuaia c
y4ETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, TOTUKKM 00pa30BaTeIbHOTO MIpoIliecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUarOLINXCS.

B nporpamme mo OHONOTMM TakKe YUMTHIBAIOTCS TpeOOBaHUSA K IUIAHUPYEMbBIM
JIMYHOCTHBIM, METAamlpeJAMETHbIM M MpPEIMETHBIM pe3yibTaTaM o0ydeHus B (opMHUpOBaHUH
OCHOBHBIX BHJIOB yUe€OHO-TIO3HABATEIBHOMN JEATEILHOCTH/y4eOHBIX NEUCTBUN 00yUJaIOIUXCS TI0
OCBOEHHUIO COJIepKaHusl OMOJIOTHYeCKOro 00pa3oBaHMUsl.

B nporpamme no Ouonorum (10—11 kmaccel, 0a30BbIi ypOBEHb) pealu30BaH MPUHIIMIT
IIPEEMCTBEHHOCTH B U3y4yeHMM OuoJoruu, Onarojaps 4YemMy B HEW IpOCMaTpUBAaeTCs



HaNpaBJICHHOCTh Ha pa3BUTHE 3HAHUI, CBA3aHHBIX C (DOPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX OPHUEHTAlUil  JUYHOCTH, DKOJIOTMYECKOTO  MBIIUICHMUS,
NPEJCTaBICHUNA O 3J0pOBOM 0Opa3e XH3HU U OEpeKHbIM OTHOIICHHEM K OKpPY)KaIoIIeH
npupogHoi cpene. IlostoMy Hapsngy ¢ u3ydeHHeM OOIIEOMOJIOIMYECKHX TEOpUH, a Takke
3HAHUN O CTPOEHUM >KMBBIX CCTEM Pa3HOI'O PAHTra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IIPOLIECCOB B IIPOrpaMMe€ I10 OMOJOIMHM YJEJIEHO BHUMAHHUE HCIOJIb30BAHUIO IOJIYYEHHBIX
3HaHUI B TOBCEAHEBHOM JKU3HU ISl PEILICHUs PUKIATHBIX 33/1a4, B TOM YHCIIE: TPOPHIAKTUKA
HACJIe/ICTBEHHbIX ~ 3a00JIeBaHMM  YelloBeKa, MEIUKO-TeHETUYECKOro  KOHCYJIbTHPOBAHUA,
000CHOBaHHUS 3KOJOIMUYECKH LeJIeCO00pa3HOro MOBEAECHUS B OKpY’KaIOLIeW MPUPOAHON cpene,
aHaJIM3a BIIMSHUS XO3AHCTBEHHOM JEATEIbHOCTM 4YEJIOBEKAa HA COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX KOCHUCTEM. YCHJICHHE BHMMAaHUS K NPHKIAJHONH HANpaBICHHOCTH y4eOHOTO
npeamera «buosorus» NpoJUKTOBAHO HEOOXOAMMOCTBIO O0ECIIEUEeHUs YCIOBUM AJIS pelleHHs
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOIO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas Mpeanoaraer
¢dopmupoBaHHe y OOYYarOMIMUXCS CIIOCOOHOCTH agalTHPOBATHCS K M3MEHEHHSIM JUHAMHYHO
pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHUS 3aHUMaeT BaxHoe Mmecto. OHa
obecrieunBaeT (hopMupoBaHHE Yy OOYYAIOMIMXCS TPEACTABICHUI O HAaydyHOW KapTHHE MHPA,
pacumpsieT ¥ 0000111aeT 3HaHUSI O KUBOU MPUPOJE, €€ OTIMUUTEIBHBIX IPU3HAKAaX — YPOBHEBOM
OpraHM3alii M DHBOJIIOLMH, CO3MaET YCJIOBHs JUIs: IIO3HAHUS 3aKOHOB JKMBOM NPUPOJBL,
dbopmupoBanus (QYHKIIMOHATHLHOW TPaMOTHOCTH, HABBIKOB 3JIOPOBOTO M Oe3ormacHoro oodpasa
YKHU3HU, SKOJOTUYECKOTO MBIIIIJIEHHS], LIEHHOCTHOI'O OTHOILIEHUS K KUBOU IIPUPOJIE U YETIOBEKY.

bonpiioe 3HaueHue OMOJIOTHS HMEET TaKXKe JUIsl pelIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 3a]la4 CpeAHEro oduero oopa3oBanus, counanu3anuu odydarommxcs. Vzydenue
ouosorun obecrieynBaeT yCIIOBUS JUIst (dopMupoBaHus MHTEJUIEKTyaJIbHBIX,
KOMMYHHUKAIIIOHHBIX ¥ MH()OPMAIMOHHBIX HABBIKOB, ICTETHYECKOW KYJIBTYpPBI, CIIOCOOCTBYET
MHTErpaluy OUOJIOTUYECKUX 3HAHUN C MPEACTaBICHUSMH M3 JAPYIHX y4eOHBIX NpEAMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUU U reorpaduu. HazBaHHbIE MOJOXKEHHS O IPEAHAa3HAYEHUN y4eOHOTo
npenMera «buonOrMsS» COCTaBUIM OCHOBY [UIsl ONpPENENEHUS IMOAXOJI0B K OTOOpy H
CTPYKTYpPUPOBAHHUIO €r0 COJIEpPKaHuUs, IPEICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OT16o0p conepxkanus yueOHoro npenmera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUHI KYJIBTYpOCOOOPa3HOIO MOAXO0/a, B COOTBETCTBUU C KOTOPBIM OOY4YaIOIIHECs TOJIKHBI
OCBOUTH 3HaHMS U YMEHHMs, 3HaUMMble JUIsl (POpMUpOBaHMs OOLIEH KyJIbTYpbl, ONpeAesIonne
aJIeKBaTHOE TIIOBE/IEHUE YEJOBEKAa B OKpYKaIOLleW NpUPOAHOM cpesne, BOCTpeOOBaHHbBIE B
MOBCETHEBHOMN >KM3HM U MPAKTUYECKOH AedrenbHocTH. Ocoboe MecTo B ATOHM cucTeMe 3HaHWH
3aHMMAIOT D3JIEMEHTBl COJIEP)KAaHUSA, KOTOpbIE CIyKaT OCHOBOM g  (QOpMHUpOBaHUS
MPEJICTaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYyHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHEHTALUAX JINYHOCTH, CIIOCOOCTBYIOIIUX I'YMaHHU3aIMK OMOJIOrMYECKOr0 00pa30BaHUsL.

CTpyKTypHpOBaHHE COJIepKaHUs y4eOHOro MaTepuasja B NporpaMMe IO OHOJIOTUH
OCYILIECTBJIEHO C YYETOM MPHOPUTETHOTO 3HAYEHHS] 3HAaHUN 00 OTIIMYUTENbHBIX OCOOEHHOCTSAX
KUBOM TNPUPOJBI, O €€ YPOBHEBOM OpraHM3alMyd M HBOJIOLNUU. B COOTBETCTBHMM C 3TUM B
CTPYKType y4ueOHOro mpeamera «buoOJOTHs BBIIENEHBI CIENYIOIUE COJepKAaTeIbHbIe JIMHHUMU:
«buonorus kak Hayka. MeTopl HaydHOTro o3HaHMs», «KieTka kak OMOoJoru4ecKasl CUCTEMay,
«Opranusm kak ouosnoruueckas cuctema», «CucteMa U MHOroo0Opasue OpraHu4ecKoro Mupay,
«OBOJIOLINA )KUBOU IPUPOJIBI», «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenp m3ydenus yuebHoro mnpeamera «buosiorus» Ha 6a30BOM ypOBHE — OBJaJIeHUE
00y4aroIMMHUCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHU3allMM >KHUBBIX CHCTEM



pa3HOTO paHra u MpUOOPETEHHE YMEHUHN HCIIOJIb30BAaTh 3TU 3HAHUS JUIS TPAMOTHBIX EHCTBUH B
OTHOIICHUU 00BEKTOB KUBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOIIEM.

JocTwkenne nenu wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha 06a30BOM ypOBHE
o0ecreYrBaeTCs pEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHME OOYYAIOUIMMHUCSA CHUCTEMbl 3HAHMA O OMOJIOTMYECKHUX TEOpUAX, YUCHUSX,
3aKOHaX, 3aKOHOMEpPHOCTSX, THUIOTE3aX, MPaBUJIAX, CIY)KAlIMX OCHOBOH Is (hOPMUPOBAHHS
MPEJCTaBICHU O eCTECTBEHHO-HAYYHOH KapTHHE MHUpPa, O METOAAaX HAy4YHOTO IO3HaHWS,
CTPOCHUHU, MHOT000pa3sMM W OCOOCHHOCTSX JXHBBIX CHUCTEM pa3HOTO YPOBHS OpTaHU3aIlHH,
BBIIAFOIINXCS OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYArOMIMXCs IMO3HABATEIHHBIX, WHTEIUICKTYalbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B MPOIIECCe aHaIKM3a JAaHHBIX O MYTSX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJISAIOB,
UJCH U TTOIXO0/IOB K M3YUEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIuy;

CTaHOBJIGHHE Y oOydJaromuxcs oOmed KylnbTypsl, (YHKIHOHAJIBHOH TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH M OLICHUBATDH SIBIICHHS OKPYXKAIOIIErO MUpPA JKUBOW MPHUPOJIBI HA
OCHOBAHWU 3HAHWI U ONBITA, OJYYCHHBIX TIPU H3YYCHUN OUOJIOTHUH;

dopmupoBaHre y O0yYarOmUXCS YMEHHH WIUTIOCTPUPOBATH 3HAUYEHUE OMOIOTHYECKHUX
3HAHUW B TPAKTUYCCKOW JEATEILHOCTH YEIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOHMOTEXHOJIOTHIA,

BOCIIUTaHHE YOCKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIOBEKOM JYKMBOW IPHPOJIBI,
HE00X0AMMOCTH OepEeKHOTO OTHOILICHUS K HEH, COOIIOACHUS STHUECKUX HOPM IIPH MPOBEICHUN
OMOJIOTUYECKHUX HCCIICIOBAHUM;

OCO3HAHME IEHHOCTH OWOJOTMYECKUX 3HAHUH JUIsSl MOBBINICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYpPBI, U151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

NPUMCHECHUE TPUOOPETEHHBIX 3HAHWN M yMEHUH B TOBCEIHEBHON JKWU3HH IS OIEHKHU
MOCJIEACTBUIM CBOEH JEATEIbHOCTH IO OTHOLICHHIO K OKpYJKaroulell cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHKE U COOJIOICHNE Mep MPOMUITAKTUKH 3a00JICBaHUH.

B cucteme cpennero o0mero oopasoBanus «buonorusy», usydaemas Ha 6a30BOM ypOBHE,
SBIISIETCA 00S3aTEIbHBIM y4YeOHBIM IPEIMETOM, BXOISIIAM B COCTaB MPEIMETHOW 00JacTh
«EcTecTBeHHO-HAyYHBIE TIPEAMETHD.

Jns n3ydenust Ononoruu Ha 0a30BOM YpPOBHE CPETHEro O0IIero oOpa3oBaHUsl OTBOIUTCS
68 gacoB: B 10 kiacce — 34 yaca (1 gac B Hezmento), B 11 kimacce — 34 yaca (1 yac B Henenmo).



COJEPKAHUE OBYUYEHUA

10 KJIACC

Tema 1. Bnosorus kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIECTBEHHBIMH, TEXHHYECKUMH H JIPYTUMHU
€CTECTBCHHBIMH HayKamu, (uiocodueld, 3TUKON, ICTETHKOW W mpaBoM. Poib Owonoruu B
(hopMUPOBaHUM COBPEMEHHOI Hay4HOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToap!l Mo3HaHUS )KUBOM MPUPOB! (HAOIIOACHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEpEHHE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JleMoHCTpanum:

[Toptpetsr: U. Hapsun, I'. Menaens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON PUPOIBI.

JlabopaTopHble n npakTHYecKHe padoThl:

[Tpaktnueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YYEHUU
OHOJIOTrUYEeCKUX 00BEKTOBY.

Tema 2. J)KuBble cCHCTeMbI H X OPraHU3ays.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Ouosnornu. OTIMyYue >KUBBIX
CUCTEM OT HEOPraHU4ECKOU MPUPO/IBI.

CpoiicTBa OumocucteM H HUX pa3HooOpazue. YPOBHHM OpraHu3alvd OHOCUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAHEBBI, OpPraHU3MEHHBIM,  MOMYJISAIMOHHO-BUIOBOMH,
9KOCUCTEMHBIHN (OMOreoeHOTHUECKHIT ), OMOC(hEepHBII.

JleMOHCTpaLUK:

Tabmupel 1 cxembl: «OCHOBHBIE MPU3HAKU JKU3HU», «YPOBHH OpraHU3allMU >KUBOUN
MIPUPOIBI».

O6opynosanue: Moaens Mojiekynsl JTHK.

Tema 3. XuMHU4YeCKHii COCTAB U CTPOEHHUE KIETKH.

XUMUYECKUH ~ COCTaB  KJIETKM.  XHMMHYECKHE  DJIEMEHTBl:  MaKpOXJEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpalbHbIE BEIIECTBA.

@yHKIMK BOJABl M MHUHEpaJbHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u crpoeHue 0enkoB. AMUHOKHMCIOTEI — MOHOMEpHI 6enkoB. HesameHnMble
U 3aMEHHUMbIE AMMHOKHUCIOTHl. AMMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOU
MOJIEKYNbl (TIepBUYHAsi, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonorunueckue GyHKIMN OETKOB.

®epmeHThl — OHoOrMyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl.  Omiuuus  (epMEHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYrieBonbl: MOHOCaxapu bl (TJIFOKO3a, prudo3a 1 e30KCcupud03a), Aucaxapusl (caxaposa,
JIaKTO3a) W ToJMcaxapuabl (Kpaxmall, TJIUKOTeH, IeJUTioI03a). buonmornueckne QyHKIMN
YTJIEBO/IOB.

Jlunuasl:  Tpuraunepuasl, ¢Gochomunuap, crepoussl. [ 'mapoduabHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢ynkuuu aunuaoB. CpaBHEHUE YIJIEBOJIOB, OEIKOB M JIMIUIOB Kak
HMCTOYHUKOB YHEPIHUH.

Hyxnennoseie kucnotel: JIHK u PHK. Hykieotnasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxuuun PHK. Bugst PHK. AT®: crpoenue u
GbyHKIUH.



[Tutonoruss — Hayka o kierke. KierouHas Teopus — NmpuMmep B3aUMOJEHCTBUSA HICH U
(hakTOB B HAyYHOM MMO3HAHUU. MeTOIbI H3y4eHUS KICTKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie MpU3HaKK KJIETOK: 3aMKHYTas HapyKHast
MeMOpana, moJiekyibl JIHK kak renernueckuii anmapar, cucreMa CHHTe3a Oerka.

Tumbl KJIETOK: JyKapHOTHYECKas M MpokapuoThueckas. (OCOOCHHOCTH CTpPOCHUs
npokapuoTHueckon kieTku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapUOTHYECKON KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KUBOTHOU U TPUOHOM KJIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKa, TIMKOKAIHMKC, UX (DYHKIHUU.
[Ina3maruueckass memOpana, e€ cBoiWcTBa W (QyHKuuH. LluToruiasmMa u e€ OpraHoMbI.
OnnomemOpannbie opranoubl kietku: DI1C, ammapar ['omsmxu, muzocomsl. [lomyaBTOHOMHBIE
OpraHou/ibl KJIETKH: MHUTOXOHJPHUH, IUIACTUIbl. [IpoucxokieHne MUTOXOHIAPUM M IIACTU.
Bunasl mitactun. HememOpaHHbIe OpraHOUABI KIETKU: PUOOCOMBI, KIIETOYHBIN LIEHTP, IIEHTPHOJIH,
PECHUUKH, KIYyTHUKU. DyHKINN OpraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynatopHsblil neHTp KiaeTku. CTpoeHue spa: saepHas o00jI0uKa, KaproIriazma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIeCTB B KIETKE.

JdemoHcTpanmm:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankiaun, K. M. bap.

Huarpammbl:  «Pacnpenenenre XMMHYECKUMX 3JEMEHTOB B  HEXHBOM  MPUPOIE»,
«Pacrnipenenenre XUMUYECKUX 3JIEMEHTOB B )KMBOU ITPUPOIE».

Tabmuel u cxembl: «llepuonnyeckas TabmuIa XUMHYECKHX 3JEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOABIY, «brnocunTe3 Genkay, «CTpoeHne MoIeKymbl 6enkay, «CTpoeHue GpepMeHTay,
«Hykneunossie kucinotel. JJHK», «Ctpoenune monekynslt ATDy», «CtpoeHne 3yKapruOTHYECKON
KJIeTKn», «CTpoeHue XKUBOTHOM KIeTKn», «CTpOoeHHE pPAaCTUTENIbHOW KIEeTKu», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKNY, «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOABDY, «JIUnuash».

OOGopynoBaHue: CBETOBOM MHKPOCKOIN, O0OpYyIOBaHWE MJI MPOBEACHHUS HAOIIOJICHUMH,
U3MEpEeHull, PKCIEPUMEHTOB, MUKPOIpPENapaTbl PACTUTENbHbBIX, )KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1. «M3ydyeHue KaTaIUTUYECKOW aKTUBHOCTH (pepMeHTOB (Ha
MIpUMepe aMuJIa3bl WIN KaTajaa3bl)».

JlaGopatopnast padora Ne 2. «M3yueHue cCTpoeHUs KJIETOK pPACTCHHM, >XUBOTHBIX U
OakTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KusHeaesTeJIbHOCTb KJIETKH.

O6men BemiecTB, WiIM MeTaboau3M. AccuMuisanus (TUIACTHYECKUM OoOMeH) H
JTUCCUMIIIALIUS (SHEPreTHYeCKHi 0OMeH) — IBe CTOPOHBI €MHOTO TMpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUs BELIECTB U SHEPTUH B TOHUMAHUH MeTa0oIu3Ma.

Tuner oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons depmeHTOB B 00MeHE
BELIECTB U MPEBPALLIEHUH SJHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl (orocuHTeza. Peakuuu (¢dorocuHTe3a.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCHUHTE3A I KU3HU Ha 3emie. BiausHue ycnoBuii
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHHTE3UPYIOINUE OaKTepuu. 3HAUYEHHWE XEMOCHHTE3a MJis KU3HHU Ha
3emite.



Ouepreruyecknii oOMeH B KJeTke. PaciieruieHue  BEIECTB,  BBIICICHHE U
aKKyYMYJIMPOBAHHUE SHEPTUU B KIIETKE. DTallbl 3HepreTndeckoro oomena. [nmukonus. bpoxkenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHUCIHUTEIbHOE
dhochopmmpoBanre. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuyHoro cuHTe3a. [eHermueckas uHdopmamus u JIHK. Peanuzanus
TeHEeTHYeCKOW MH(popManMu B KieTke. ['eHeTHuecKkuil Ko U ero cBoicTBa. TpaHCKpUNuus —
MarpuuHblii cuHTe3 PHK. Tpancnsuust — OuocunTes Oenka. Dtansl Tpanciasaiuu. KogupoBanue
aMUHOKHCIIOT. Poib prbocom B OrocuHTE3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — BuUpychl. Mcropusi oTkpeiTus BupycoB (. U.
NBanoBckuii). OcCOOEHHOCTH CTPOCHUS ¥ )KU3HEHHOTO IUKIIA BUPYcOB. bakTepuodaru. boneznn
pacTeHMid, )KUBOTHBIX U YE€JIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMyHoneduimTa yenoBeka

(BUY) - Bozoymurenr CIIMJla. OOpaTHast TpaHCKPHUIIIUS, peBepTaza H HHTErpasa.
[Mpodunakrrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA.
JleMoHCTpanum:

[Toptpetsi: H. K. Konbnos, JI. Y. UBanosckuii, K. A. Tumupsszes.

Tabmuuet w  cxembl: «Tumel  muTaHuss», «Metabomusm»,  «MUTOXOHIPUSY,
«QHepreTuyeckuil oOMen», «Xmopomiacty», «Potocunres», «Ctpoenue JIHK», «Crpoenue u
¢byHkuoHMpoBaHUe  reHa», «CuHTte3  Oenka», «leHermueckuii  kom»,  «Bupycoe»,
«bakrepuodarn», «Crpoenne u sxku3HeHHbId 1wkl Bupyca CIIM[a, Oakrepuodaray,
«Pennukanus JTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenune IHK u tpanckpunimsy», «buocunres
6enkay, «CTpoeHHe KIETKI», Mojieb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHUe 1 HHANBUAYATbHOE Pa3BUTHE OPTaHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIM UK kKietku. Mutepdasa m mwmrtos. Ilpomeccsr,
npoTekaromue B uHTEepdasze. Pemnmukamus — peakumus marpuunoro cuare3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTUIl. JIUIUIOMIHBIA M TAIUIOMIHBIA XPOMOCOMHBIE
Habopbl. XpoMaTtuabl. LluTonornyeckue OCHOBBI Pa3MHOXKEHUS U MHIMBHYaIbHOTO Pa3BUTHS
OpPraHU3MOB.

Henenne xnetkn — muto3. Cranguum mutosa. I[Ipomecchl, mpoucxonsdiue Ha pa3HbIX
CTaausAX MUTO3a. bronornuecknii CMpICI MUTO3A.

[TporpamMmmupyemasi ru0enb KJIETKH — aronTo3.

@®opMbl  pa3MHOXKEHMSI OpPraHM3MOB: Oecrosoe W mosoBoe. Buasl  Oecrnosoro
pa3sMHOXEHHUs: JeJIeHHe HaJBOEe, MOYKOBAHUWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTATUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE AJIS
CeJIeKLIMH.

[TonoBoe pa3sMHOXKEHHUE, €0 OTIMYMS OT OECIOIoro.

Meiio3. Craguu wmeiosza. [Iporeccsl, mpoucxoasniue Ha cragusx meinosza. [loBenenue
XpoMocoM B Meno3e. KpoccuHrosep. bronorndecknii CMbICH M 3HaYEHHUE Me03a.

["ameTorenes — mpouecc 00pa3oBaHMs MMOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE KeTe3bl:
CEMEHHMKHU M sM4HUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX KIETOK — rameT (Crepmaro3oup,
SilleKIeTka) — crnepMaToreHe3 U oBoreHe3. (OcCOOEHHOCTH CTpPOEHHUs SAWLEKIETOK |
cnepmaro3onioB. Omnonorsopenue. [lapreHorenes.

NuauBuayanbHoe pa3BuUTHE (OHTOTeHEe3). OMOpHOHANbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbel 3MOPHOHAIBHOTO Pa3BUTHS Yy MO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyJsius,
opranorenes. IloctamOpuoHansHOE pazBuTHE. THUIIBI HTOCTAMOPHUOHAILHOTO PAa3BUTHS: MPSMOE,



HenpsMoe (JTMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BPOXKIEHHBIE YPOACTBA.

Poct u pa3zButue pacrenuil. OHTOre€He3 LIBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHU, CTaJuU
pasBUTHSL.

JleMoOHCTpanum:

Tabnuupl u cxemsl: «DOpPMbI pa3MHOKEHHUS OPTaHU3MOBY, «JIBOIIHOE OIUIONOTBOpEHUE Y
LBETKOBBIX pAacTeHU», «BererartnBHOE pa3MHOXKCHHME pPAacTeHUN», «JleleHue KIeTKn
Oaktepuii», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue XpOMOCOMBI», «KIIeTOUHBIH HKII»,
«Perummkanua JTHK», «Muto3y», «Meiios», «lIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJICKONUTAIOIINX U YeJI0OBEKa», «OCHOBHBIE CTaJUU OHTOT€HE3A).

O6opynoBaHue: MHMKPOCKON, MHKpomnpenaparsl «CriepMaTo30U/Ibl MIIEKONUTAIOIIETO»,
«litnexnerka miexonurawouero», «KapuoknHe3 B KiIe€TKax KOpeUIKa JIyKa», MarHUTHas
MoJieNb-anmuKanys «/lenenue kierkn», moaens JJHK, moxens meradazHoit XpOMOCOMBI.

JlabopaTopHblie n npakTHYecKHe padoThl:

JlabopaTtopnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabora Ne 4. «/3ydyeHue CTpPOCHHS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacJjieACTBEHHOCTh M H3MEHYHBOCTH OPraHNU3MOB.

IIpeamer u 3amaunm reHetuku. lcropusa pasButus reHetuku. Pons nuronornu u
SMOPHOJIOIUY B CTAHOBJICHUU I'eHETUKU. BKiax poccuiickux u 3apyOeHbIX YUEHBIX B pa3BUTHE
TeHEeTUKU. MeToabl TeHeTHUKH (TMOpUAO0IOrMYecKUi, LHUTOT€HETUYECKUH, MOJIEKYISPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHUS. ['eHeTnyeckass CMUMBOJIMKA, UCIOIb3yeMasl B
CXEMax CKpEeIMBaHHI.

3aKOHOMEPHOCTH  HACJIENOBAaHUSA  IPU3HAKOB, yCcTaHoOBIeHHble [.  Mennenem.
Monorubpuinoe ckpemuBaHue. 3aKoH eAnH0-00pa3ust rTHOpuI0B niepBoro nokosuenus. [lpasuio
JOMHUHUPOBaHMS. 3aKOH paclleIUIeHus Mpu3HakoB. [umore3a uuctoTel ramer. llomHoe u
HEIOJIHOE TOMUHUPOBAHHUE.

JurubpupHoe  CkpeuiMBaHue. 3aKOH  HE3aBUCUMOTO  HAcjelOBaHHUA  IPU3HAKOB.
[{uToreHeTnyecKue OCHOBBI AMTHOPHIHOTO CKpEIIMBaHUS. AHAJIM3UPYIOLIEe CKpEIIMBaHUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIMBAHUS IS ONIpEIeTIeHHsI TEHOTHIIa OCOOH.

CuenneHHoe HacieoBaHue mpu3HakoB. Pabora T. Moprana no cHEIUIEGHHOMY
HacJeA0BaHUIO reHoB. HapylieHue crienieHns TeHOB B pe3ysIbTaTe KPOCCUHIOBEpa.

XpoMOCOMHasl TEOpHS HACIEICTBEHHOCTH. [ eHeTn4YecKe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHble U TreTeporaMeTHble OpraHu3Mmbl. HacienoBaHue NPU3HAKOB, CIEIJIEHHBIX C
TI0JIOM.

N3meHunBoCTh. BUibl N3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HAcleACTBEeHHas. Poib cpenbl
B HEHACJIEICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKA MOIU(PUKALNOHHOW HW3MEHYHBOCTH.
Bapuanuonsslil psn v BapuanuoHnHas kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KayecTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnenctBenHasi, MM TeHOTUIIMYECKAsl, U3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHYHBOCTD.
Meiio3 u 1oNOBOMl mpolecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
n3MeHuuBocTh. Kiaccuduxauss MmyTanuid: TreHHblE, XpPOMOCOMHBIE, TreHOMHble. YacToTa u
NPUYUHBI MyTalid. MyTrareHHsle (pakTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACJEICTBEHHOM
n3MeHunBocty H. U. BaBuiosa.



BHesinepHas HacneACTBEHHOCTh U U3MEHYHMBOCTb.

I'enetuka uyenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOABI T'€HETUKH YEJIOBEKA:
TeHEaJOTUYEeCKUil, OJIM3HELOBbIM, IUTOMCHETUYECKU, OUOXUMUYECKUN, MOJEKYISPHO-
reHeTudyeckuii. COBpPEMEHHOE ONIpeleSieHUe TEeHOTHUIIA: ITOJIHOT€HOMHOE CEKBEHUPOBAHME,
TCHOTUIIUPOBaHUE, B TOM uucie ¢ nomoimipio [TI[P-ananmm3a. HacnencrBenHble 3aboieBaHUs
YejoBeKa: TeHHble Oone3HH, OOJIE3HM C  HACIEACTBEHHOW  IPeIpacroiioKEHHOCTHIO,
xpomMocomHble Oone3Hu. ComaTuueckue M TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIETKH.
[IpuHIMIBI 310pOBOrO 00pa3a KU3HU, AUATHOCTUKH, MPOPUIAKTUKHA U JICYCHHUS] TeHETHYECKUX
Oone3nell. MeaMKO-TeHETUYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEIUIIMHCKON TEHETHKH B
MPEJOTBPALICHUN U JICYEHUU T€HETUYECKUX 3a00JIeBaHMIA YEeTIOBEKA.

JleMoOHCTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabmuuer u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 IIUTOTeHETUYECKas OCHOBAY,
«3aKOH paclIEIUIeHUsT M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpuanoe ckpemuBanue», «llUTogornvyeckre OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHUSY,
«Merno3», «B3anmoneicTBie amielibHbIX T'€HOBY, «['eHeTHnuecKkne KapThl paCTEHUM, )KUBOTHBIX
u yenoBekay, «l'eHeTuka mnona», «3aKOHOMEPHOCTH HACJIEIO0BAaHUS, CLEIJIEHHOIO C IOJIOM»,
«KapuoTtunsl uyenoBeka © JKMBOTHBIX», «Bumael wu3MeHunBocTH», «MoaudukanroHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «'eHeTHKa Ipynn KpoBu», «MyTallMoHHas
WU3MEHYHBOCTD.

Ob6opynoBanue: Moxaenu-anmiukanuu «MoHoruOpuaHoe ckpemuBanue», «HenonaHoe
noMHUHUpOBaHUEe», «uruOpuaHoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «/Ipo3odunay (Hopma, myTanuu (GOpMbI KPBUIBEB U OKPACKHU Teja), repOapuit
«I"opox mOCEeBHOM.

JlaGopaTopHble M IPaKTHYEeCKHUE PA0OTHI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U AUTHOPHIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGopaTtopHnas pabota Ne 6. «3ydenne MmoaupuKaMOHHON U3MEHUYUBOCTH, TTIOCTPOEHNE
BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOW».

JlaboparopHass pabora Ne 7. «AHamu3 wMyrtauumii y Jpo3oduibl  Ha TOTOBBIX
MHKpOITpenaparax».

[Tpaktnyeckas padota Ne 2. «CocraBieHne U aHaJIN3 POIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexumsi oprann3mMoB. OCHOBBI O0MOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLEcC. 3apOKICHUE CEIeKIUU U AoMecTuKanusa. Yuenue H. 1.
BaBuiioBa 0 LeHTpax NPOMCXOXKJIEHUS M MHOrooOpas3usi KylbTYpHbIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOpPOJIa, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBblif U MHIMBUIYaIbHBIH OTOOpPHI B CEJEKIMU
pacTeHuii u XUBOTHBIX. OIleHKa 3KcTepbepa. biInu3kopoicTBEHHOE CKpeIlMBaHUe — WHOPUIMHT.
Uucras nunua. CkpenBaHue 4YHCTBHIX JUHUN. [ereposuc, wim rulOpuaHas cuia.
HeponctBennoe ckpemuBanue — ayrOpuauHr. OtnanénHHas rubpuansanuss ¥ e€ yCHexwu.
HckyccTBEeHHBIE MyTareHe3 M IOJydYEHUE NOJUIUIONIOB. J[OCTH)KEHHMS CEJEeKIMH pPacTEeHUi,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MNPOU3BOJCTBA. ['€HHAs HMHXKEHEpPHUs. OTambl CO3JaHHS
pexomOunantHo JIHK u Tpancrenneix opranusmoB. Kietounas umxenepus. Kietounble
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHNE pacTeHuil. KiloHMpoBaHue BhICOKOIPOAYKTUBHBIX



CEeNTbCKOXO03SMCTBEHHBIX OPraHMU3MOB. JKOJIOTHYECKHE M 3THYeckue mnpodnemsl. MO —
TeHEeTHYECKH MOAM(DUIINPOBAHHBIE OPTraHU3MBI.

JeMoHcTparuu:

[Toprpetsr: H. Y. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®@. lBaHoB.

Tabmuubl u cxembl: KapTa «LIEHTpBI NMPOUCXOXKICHHS W MHOTO000pasus KyJIbTYPHBIX
pactenuit», «llopoasl JomMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Paborel akamemmka M. @. HBanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Kierounele KyIbTypbl U KIOHHpOBaHUE», «KOHCTpyHMpoBaHUE U MEPEHOC
T€HOB, XpPOMOCOM.

Ob6opynoBaHue: MYISDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuid, repoapuii «CelbCKOX03sICTBEHHBIE PACTCHUS.

JlaGopaTopHble U IPaKTHYeCKUE PA0OTHI:

Okckypeusi «OCHOBHBIE METOJBI U JTOCTHIKEHUS CEJIEKLMU PAaCTEHMHM M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBI Y4acTOK, B TEIUIMYHOE
XO035IICTBO, JTa0OPATOPHUIO arPOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIoNHOHHAs OHOJIOTHS.

[TpennocbuIKM BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. OBOJIOLMOHHAA TEOpHUs U €€
MecTo B Ouojoruu. BiausiHue 3BOIIOIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenbctBa 3Boitonuu. llaneoHTonornueckue: IMOCIENOBATEIbHOCTD —IOSBICHUS
BUJIOB B MaJICOHTOJOIMUYECKON JIETONUCH, NepexoHble GpopMbl. buoreorpaduyeckue: cxoacTBo
U paznuuue GayH u Gop MaTEpUKOB U OCTPOBOB.

OMOpHOTIOTHYECKUE: CXOJICTBA M Pa3NUuusi SMOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIIPHO-AHATOMUYECKHE: T[OMOJIOTMYHBIE, aHAJIOTUYHbIE, PYAUMEHTApHbIC OpIaHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKUE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeHl y BCEX OpraHU3MOB.

OpomtonmonHas Tteopus Y. Jlapsuna. IlpeamnochbulkM BO3HUKHOBEHHS JapBHUHU3MA.
JIBWKyiMe CuiIbl JBOJIIOLUMHM BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE Ipu
OTPaHUYEHHOCTH PECypCcoB, HeoNpeAeaéHHas H3MEHYUMBOCTh, Oopb0a 3a CyIIeCTBOBAaHME,
€CTECTBEHHBII 0TOOD).

Cunrernueckas teopust 3Boitoruu (CTI) u e€ 0OCHOBHBIE MOJIOKEHMUSL.

Muxkpososmtonus. [lonynsanusa kak eIMHUIA BUAA U IBOJIIOLUU.

JBwxyume cuibl ((hakTophl) BOJIOLMU BUAOB B Mpupojae. MyTallMOHHBIN mpolecc u
KOMOMHATHBHAas W3MEHYUBOCTh. [lomynsnuoHHble BOJMHBI M JApeid reHoB. M3zomsamus u
MUTpaLys.

EctecTBeHHbII 0TOOp — HampaBistouuil ¢axtop 3Bojtouud. POpPMBI €CTECTBEHHOTO
otOopa.

[Tprcnoco01eHHOCTh OPraHM3MOB KakK pe3ysbTaT sBoitonun. [lpumepsr npucnocobneHuit
y OpranusmoB. ApoMop}03bl U UIM0-aJaNTalluH.

Bun u BunmooGpasoBanue. Kputepunm Buma. OcHOBHbIE (QOpPMBI BUI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHYEeCcKoe.

MaxkponsBosrorus. @opMbl 3BOJIOLUH: (QuiIeTUYecKas, AUBEPreHTHAs, KOHBEPreHTHas,
napaiensHas. HeoOpaTuMocTs 3BONIOLHUN.

[IpoucxoxaeHue  OT  HeCNEUUAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crienuanu3anus. AganTuBHas pajnuanusl.



JdemMoHcTpauMu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekkens, @. Mromiep, A. H. CeBepuios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJibliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Popmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHBIii  0TOOP», «MHOrooOpasue COpTOB pacTeHui», «MHoroobpasue IMopos
YKUBOTHBIX), «[Tomynsum», «MyTanuoHHas U3MEHYHMBOCTBY, «ApomMopdo3bI»,
«Ununoananrtanumy», «OO0mas aerenepanus», «JlBwxkymue cuisl 3Bomonun», «Kapra-cxema
Mmapuipyta mytemectBus Y. JlapBunay, «boprba 3a cymectBoBaHue», «IIpucrnocobieHHOCT
opranusmoBy, «I'eorpaduueckoe B11000pa3oBaHue», « IKOJIOTHUECKOE BUI00Opa30BaHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAacKH, HA0Op IJI0JI0B U
ceMsH, KoJutekuus «[Ipumepsl 3aIIUTHBIX TPUCTIOCOOICHUN Y KUBOTHBIX», MOJIeNb «OCHOBHBIE
HaNpaBJICHUS dBOJIOIHMNY», 00bEMHAs MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOUHBIX Y.

buoreorpaduyeckas kapra wmupa, Koiekuus «QPOpMbl COXPaHHOCTH MCKOIAaeMBbIX
KUBOTHBIX M pacTeHui», Mojaenb ammnkauusa «llepekpéct xpoMocom», BIaKHbIE MpenapaThbl
«Pa3Butue Hacexkomoroy», «Pa3BuTHe JAryHmIKH», MUKponpenapaT «/lpozodpuna» (HOpMma,
MyTaluu (GOpMBI KPbUILEB  OKPACKH Tella).

JlabopaTopHble U MPaKTH4YeCKHe PadoOThI:

Jlaboparopnas padora Ne 1. «CpaBHeHHE BUIOB 10 MOP(HOIOTUYECKOMY KPUTEPUION.

Jlaboparopuass pabora Ne 2. «OmmcaHue TPHUCIIOCOOJICHHOCTH OpraHu3mMa u e
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HHU HA 3emJie.

JlonayuyHble MmpeAcCTaBiIeHUS O 3apOKICHUHU XKU3HU. HayuyHble rMnoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMoreHe3 M MaHCIEpMHs. XUMUYecKas 3BOJIONUSA. AOHUOTEHHBIN CHUHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPXKACHUE
XUMHYECKOH IBOMOIMK. HavanpHble dTansl Ouonorundeckoit ssomonun. ['unoresa PHK-mupa.
dopmupoBaHUEe MEMOpPaHHBIX CTPYKTYP U BO3HHUKHOBEHHUE NMPOTOKIETKU. [lepBble KIETKH U UX
sBoonrs. POpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pazeutue xu3Hum Ha 3emie 1o dpaM W nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickast apbl. Ilanmeo3oiickas spa M e€ nepuojbl: KeMOPHICKHHA, OpPIOBHKCKHIA,
CUJIYPUICKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHA.

Me3so30iickas 3pa 1 €€ NeproIbl: TPUACOBBIN, FOPCKUIA, MEIOBOM.

Kaiino3zoiickas 3pa u €€ nepuobl: NaJeoreHOBbI, HEOT€HOBbBIA, aHTPOIIOT€HOBBII.

XapakTepuCcTUKa KJIMMaTa M Te0JIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl 3BOIIOLUHN
pPacTUTENILHOTO U JKUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHud M KHUBOTHbIX. llosiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa’keHUe 3BOJOLUU. OCHOBHbBIE CHCTEMAaTHYECKUE
IPYIIIBI OPTaHU3MOB.

OBonronusl uenoBeKa. AHTpPONOJOrMs Kak Hayka. Pa3BuTHEe TpeNCTaBIECHUH O
MIPOMCXOXKACHUM YesloBeKa. MeTonbl n3yueHus anTponorenesa. CxoAcTBa U pas3iinyus 4eI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEJIOBEKa.

HBwxynme cuisl  (pakTopbl) aHTpororeHesa. HacnencTBeHHas M3MEHYMBOCTh U
ecTeCcTBeHHbII 0TO0p. OOIIecTBEHHBII 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAHM Tpy/a, MBIIIJICHHUE,
peus.

OcHOBHBIE CTaguU M BETBU HBOJIIOLIMK YEJIOBEKAa: aBCTPAJIONUTEKH, UelIoBEeK yMeblii,
UYemoBek npsMoxopdamui, YenoBek Heanaepranbckuil, Yenosek pasymubii.  Haxoaxu



MCKOMAEMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHpPOCTpaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIHSL.

Uenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BpONEOUIHAS (eBpa3uiicKas), HErpo-
aBcTpajoujgHasi  (9KBaTOpHallbHAsA), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). UepTsl
MPUCIIOCOOJICHHOCTH TPEJCTABUTENICH UYENOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHHS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

JdeMoHcTpauMu:

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

Tabmune! u cxembl: «Bo3nukHoBeHNe COMHEYHOU CHCTEMbI», «Pa3BUTHE OPraHUYECKOTO
mupay, «PactutenbHas kietka», <« KuBoTHas kierkay, «[Ipokapuoruueckas KIeTKay,
«CoBpeMEeHHasl CUCTEMa OpPraHU4ecKOoro Mupay», «CpaBHEHHME aHATOMHUYECKUX YEpPT CTPOCHMS
YelloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKUX HAXOJIOK
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «/IpeBHenmme moam», «/IpeBHue mmoam», «llepBbie
COBpPEMEHHBIE JTIOAN», «UenoBeuecknue pacbi».

Ob6opynoBanue: wmynsiku — «[IpoucxoxaeHue denoBeka» (OIOCThI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKU WIH U300paKeHUsT KaMEHHBIX OpyIuit
MEPBOOBITHOTO YeJIOBEeKa (KaMHH-YOIIIEPHI, pyOuia, ckpebiia), reoXpoHOJOTHIecKas Tabuia,
KOJUIEKIUS «DOpPMBI COXPaHHOCTH UCKOTAEMBIX KUBOTHBIX U PACTCHHI.

JlaGopaTopHble M IPaKTHYeCKHUE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «/3ydeHue ucKomaeMbIX OCTaTKOB PACTEHHUI M KUBOTHBIX B
KOJUICKLUSX ).

DKCcKypcusi «IBOJIONUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WU
KpaeBequecKuii My3eit).

Tema 3. OpraHu3Msl U OKPY:KAOIIasi cpeaa.

OKkonorusg Kak Hayka. 3ajauyd M pas3jenbl  AKOJIOTMU. MeTonbl  3KOJIOTMYECKHX
UCCIIEIOBaHU M. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl  OoOWTaHHS  OPraHU3MOB: BOJIHAsA,  HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Oxonorudeckue ¢daktopel. Kiaccudukanus skomornueckux (pakTopoB: aOMOTHUECKHE,
OMOTHYECKHE U aHTpONOreHHbIe. J{eficTBrE 2KOMOTnYecKuX (PakTOpOB Ha OPraHU3MBI.

AOuotnueckue  (akTOphl:  CBET, TemmepaTypa,  BIAKHOCTb.  DOTONMEpUOAM3M.
[IpucnocoOneHust opraHu3MOB K JIEHCTBUIO aOHOTHYECKUX (aKTOpoB. brojgornueckre puTMsl.

buotnueckne  daxktopbl. Buabl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHUSA,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyajin3M, KOMMEHCATU3M
(KBapTHpPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEHUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aMMO/ICHCTBHII IS CYIIIECTBOBAHUSI OPTraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnomyisiuuv. OCHOBHBIE [OKa3aTelnd MOMYJISLUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POXJA€MOCTb, CMEPTHOCTb, MPHUPOCT, MHrpanus. JlMHaMuka
YUCJICHHOCTHU MONYJISALNUU U €€ PEeryIIsIIusl.

JleMOHCTpanum:

[Toptpetsr: A. I'ym6oabar, K. @. Pynbe, J. I'ekkens.

Tabmune! u cxemsl: kKapTa «lIpuponnbie 30861 3emiu», «Cpelbl 00OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzm», «llomymsiumny, «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJISALUU
uHpy3opun-Tydenpkn», «llumessie nenu».

JlaGopaTopHble U IPaKTUYEeCKUE PA0OTHI:



JlaboparopHuas pabota Ne 3. «Mopdonoruueckne 0COOCHHOCTH paCTEHUH U3 pa3HBIX MECT
OOHUTaHUSY.

JlaboparopHnas padota Ne 4. «BiusiHuEe cBeTa Ha POCT U pa3BUTHE UEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IToacy€T MIOTHOCTH NOMYJISIMA Pa3HBIX BUI0B PACTEHUI.

Tema 4. CooO1ecTBa U 3KOJI0THYEeCKHE CHCTEMb.

CoobmectBo  opraHuzmMoB —  OuoueHo3. CTpykTypsl — OuolleHO3a:  BMJIOBas,
MPOCTpaHCTBEHHAs, Tpoduueckas (rnumieBas). Bunbi-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkonorudeckue cucrembl (3kocucreMsbl). [loHsTHE 00 SKOCHCTEeME M OHOTEOICHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, PpEAYLEHTBI.
KpyroBopor BemecTB M IOTOK 3HEpruuM B 3Kocucreme. Tpoduyeckue (MUIIEBbIE) YpOBHU
skocuctembl. [lumieBbie nenu u cetn. OCHOBHBIE TIOKa3aTeNd HKOCUCTEMBbI: Omomacca,
OPOAYKIHUS. DKOJIOTMYECKHE NHPAaMHUIbL: MPOAYKIHH, YHCICHHOCTH, Omomacchl. CBOHCTBa
9KOCUCTEM: YCTOMYUBOCTb, CAMOpPETyIIsiusl, pazButue. CyKieccus.

[TpupoaHble 3KOCHCTEMBI. ODKOCHCTEMBI O03€p M pPEK. ODKOCHUCTEMa XBOHHOIO WU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. YpOo3kocucTeMsbl. buonornueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢akrop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3Ho0Opa3us Ha 3emiie.

VYuenune B. U. Bepnanckoro o Omocdepe. ['paHursl, coctaB u CTpyKTypa OHOChEpHI.
XKusoe BemectBo u ero (ynkmuu. OcoGeHHOCTH OMOC(Eepbl Kak TI00aTbHONW 3KOCHCTEMBI.
JluHamMu4eckoe paBHOBECHE U oOpaTHast CBA3b B Orocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHUYECKHE IMKIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onocepe 3emiu. AHTpOTNIOreHHBIE U3MEHEHHUs B Onocdepe. [ mobanpHbIC
9KOJIOTMUYECKUE TPOOIJIEMBI.

CocymecTBoBaHM€e NpUPOBI U yenoBeuecTBa. CoxpaHeHue 6MopazHoo0pa3usi Kak OCHOBA
ycroiunBocTi Ouochepsl. OCHOBAa PALlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECYpCaMH U MX
UCIO0JIb30BaHue. JlocTHkeHust OMOJIOTHH U OXpaHa MPUPOBI.

JdemMoHcTpaumu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupl u cxemsl: «llumebie nenu», «buoneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBay, «llemn mnuTaHus», «OKoNOrHYecKas mnupamuaa», «buochepa U dYeIOBEK»,
«JKOCHCTEMA IIHMPOKOJIUCTBEHHOIO Jieca», «IJKOCHUCTEMa XBOWHOIo Jjeca», «buoreHos
BofoéMa», «ArpoueHo3», «lIpuMepHble aHTPONOrEHHBIE BO3ACHCTBUA HA IMPUPOAY»,
«BaxHeinme MCTOYHMKHU 3arpsi3HEHMs BO3JyXa W T'PYHTOBBIX BOI», «I[louBa — BakHeWmas
cocrapJstonias ouocgeps», «DakTopsl Aerpagannuu nous», «IlapHukoBeiil 3pdexT», «DaKkTopbl
PaZMoaKTUBHOTIO 3arpsi3HeHUs ouocdeps», «O01as cTpykrypa 6uocheps», «Pacnpocrpanenue
KHU3HU B Omocepe», «O30HOBBIN 3kpaH Ouocheps», «KpyroBopor yriaepona B 6uocheper,
«Kpyrosopot a3ora B npupoze».

Ob6opynoBanue: MO/IEb-aNIIINKALUS «Tunnynsle OMOIICHO3bI», repOapuit
«PactutenbHble  coolmiecTBa»,  Koiiekuuu — «buornenos», «Bpeaurenn — BakHEHIINX
CEeNIbCKOXO3SMICTBEHHBIX ~ KYIbTYp», TepOapuM ¥ KOJUIEKIIMM pAcTeHUl U  KHUBOTHBIX,
MIPUHAJUIEKAIINE K Pa3HBIM 3KOJIOTMYECKUM IpyIaM ogHoro Buaa, Kpacnas kaura Poccniickoit
®denepannu, N300paXKeHUsI OXPaHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOTPAMMDBI 11O BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCI TpeOOBaHUS K pE3yJIbTaTaM OCBOCHHS
00y4aroImuMHCs MPOrpamMM cpegHero oOmiero oOpa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType IMYHOCTHBIX PE3YJbTATOB OCBOEHUA Ipeamera «buosorus» BbIICICHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAHHE OOYYaAIONIMMHUCS  POCCHHCKOM  TIpakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOOIPEIEIICHHUIO,
HINYME MOTHBALlMM K OOY4YeHUIO OHOJIOTHM, LIEJICHAIIPABICHHOE pa3BUTHE BHYTPEHHUX
yOeXIECHHUI JIMYHOCTH HA OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAIULIUN Pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYyYaromIMXCsi PYKOBOACTBOBAThCA B
CBOCH  JCSATEIBHOCTH  L€HHOCTHO-CMBICIIOBBIMM  YCTAaHOBKAMHM, IPUCYIIUMU  CHCTEME
OMOJIOTMYECKOr0 00pa30BaHMs, HaJIM4YUE SKOJIOTMYECKOIO IPAaBOCO3HAHUS, CIIOCOOHOCTU
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JInuHOCTHBIE pE3yNabTaThl OCBOCHMS IpeaMmera «buOJIOrus» AOCTUTalOTCS B €IUHCTBE
y4eOHOI M BOCHHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUM C TPAJAULMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMHU U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMU B
o0IIecTBe TpaBWIAMH W HOPMAaMHU MOBEJEHHS M CIIOCOOCTBYIOT IPOILIECCAM CaMOIIO3HAHMS,
CaMOBOCIIMTaHUS U CaMOPAa3BUTHS, PA3BUTHS BHYTPEHHEH IMO3ULUHM JIMYHOCTH, NaTPUOTHU3MA,
YBa)KEHHs K 3aKOHY M IIPaBONOPSAKY, YEJIOBEKY Tpyla U CTaplIeMy IOKOJIEHHIO, B3aMMHOIO
yBaXKEHMs, OEpeKHOro  OTHOIIEHHWA K  KYJbTYPHOMY  HACIE€IUI0 M TPagULMSIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickont @enepannu, NpUpoae U OKPYKaroLen cpeie.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHUS Y4eOHOro mpeaMera «buoorus» J0KHBI OTpaXaThb
TOTOBHOCTb U CIIOCOOHOCTH O0YYarOLIUXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTallud, TO3UTUBHBIX BHYTPEHHHUX
yOeXKIEHUM, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSM POCCHUHCKOrO  OOIEecTBa,
paclIipeHe KU3HEHHOTO OIbITa M OIBITA JEATEIBHOCTH B IPOLECCE pEAM3allMM OCHOBHBIX
HaIPaBJIEHUN BOCIIMUTATENBHOMN JEATEIBbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIMTAHHUSI:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  00ydYaromerocss Kak akTHBHOTO H
OTBETCTBEHHOT'0 WJIEHa POCCUIICKOTr0 O0IIECTBa;

OCO3HaHME CBOUX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBOIIOPSI/IKA;

TOTOBHOCTb K COBMECTHOIM TBOPUYECKOH JIEATENBHOCTH MPHU CO3JJaHUU YYE€OHBIX MPOEKTOB,
peleHnH y4eOHBIX M O3HABATENbHbIX 331a4, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO MO3HMIMIO 110 OTHOLICHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHME YYUThIBaTh B CBOMX JECHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJIeH ¢ pasHbIMU yO€XKIEHUSIMHU, KYJbTYPHBIMHU LIEHHOCTSIMU U COLIMAIbHBIM
IOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
ITO3HABATENIBHBIX M HCCIENOBATEIBCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYX/IE€HNH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;



TOTOBHOCTb K TYMaHUTApHOI U BOJIOHTEPCKOM 1EATENIbHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIUTAHHUS

c(hOpPMUPOBAHHOCTH POCCUICKON IPaskIaHCKON HICHTUIHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHO#, ropaocTu 3a cBOM Kpaii, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYPY, IIPOLIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K IPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IPUPOJBI,
noctuxeHus M Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBaTh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OM0JIOTH, TOHUMAHUS 3HAUYCHHsI OMOJIOTHH B TO3HAHWH 3aKOHOB IPUPOJBI, B )KU3HHU YEIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHas yoe:xx IEHHOCTh, TOTOBHOCTbH K CIIY>)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

OCO3HaHUE JTyXOBHBIX LEHHOCTE! POCCUICKOTO Hapo7a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUYECKOTO MIOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlMI0 U IMPUHUMATh OCO3HAHHbBIEC PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIECHHOCTH;

OCO3HaHHUE JINYHOT'O BKJIaJ]a B IOCTPOEHHUE YCTOMUYMBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIHUTENSM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO MPUHATHA LIEHHOCTEH CEeMEWHOM KHM3HU B COOTBETCTBUU C TPAJAMULIMUSIMU HAPOJIOB
Poccum;

4) 3cTeTHYEeCKOr0 BOCTUTAHUA:

ACTETHYECKOE OTHOILIEHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHKE YMOIIMOHAILHOTO BO3/ICHCTBUS KUBOM MPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BUAAX HMCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauecTBa TBOPYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OpPMUPOBAHUS  KYJbTYPbl  3/I0POBbS M
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

NOHMMAaHME U peau3alus 310poBoro u 0e3onacHoro odpasa >KU3HU (310pOBOE NMUTAHUE,
coOJI0ICHNE TUTHEHUYECKUX MPaBWJI U HOPM, COaIaHCUPOBAHHBIM PEKUM 3aHATHH U OTHbIXA,
perynspHas (u3NyecKas AaKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

NOHMMaHWE II€HHOCTH TPaBWJI HWHAWBUIYAIBHOTO W KOJUIEKTUBHOIO 0©€3011acHOTO
MIOBE/ICHUS B CUTYaLlUsAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHHE IMOCIEACTBUI M HENpUATUS BPEAHBIX MPHUBBIYEK (YNMOTPEOJICHUS aTIKOIOoJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPyA10BOr0 BOCIUTAHHUS:

TOTOBHOCTb K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPy A0Ir00ue;

TOTOBHOCTb K aKTUBHOMW JESTEIBHOCTH TEXHOJIOTMYECKON U COLMAIbHOM HalpaBIECHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO — BBIMOJHATH — TaKyHO
JESITENbHOCTD;

UHTEpeC K pa3inyHbIM chepam mpodeccuoHambHON AeITeIbHOCTH, YMEHHE COBEPILATh
OCO3HaAHHBIN BRIOOpP OyayIiel mpodeccun U pearn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30oBaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
YKU3HU;



7) IKOJIOTHYECKOT0 BOCTIHTAHMSI:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOUHHUKY KH3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHUS;

HOBBIIIEHUE YPOBHS HKOJOTMUECKOW KyJIbTYpbl: NPUOOPETEHHE OIbITAa IUIAHUPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOXKHBIX IIOCJICCTBUN JUIsl OKPYXKAIOLEH CPEbL;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peLIeHus;

CHOCOOHOCTh MCII0JIb30BaTh IIPUOOpETaeMble IIPU U3yYEHUN OMOJIOTUH 3HAHUS U YMEHMUS
IPU PEUICHUU TMPOOJIEM, CBA3aHHBIX C PAMOHAIBHBIM IPUPOAONOIL30BAHUEM (COOIIOICHHE
IIpaBUJI TIOBEICHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAHEHUE PAaBHOBECHUS B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OHOChephl);

AKTUBHOE HENPHUATHE IEHCTBUM, NPHUHOCAIIMX BpEJ] OKPY)KAIOIIEH IPUPOIHON Cpene,
YMEHHE INPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JENCTBUN U NIPEAOTBPALLATh UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKON KYJBTYphI, OIBITA
JEATEIIBHOCTH  3KOJIOTMYECKOW  HAINPaBICHHOCTH, YMEHHUS pPYKOBOACTBOBATHCA HMHM B
II03HABATEIIbHOW, KOMMYHMKATHBHOM W COLMAJIBbHOM IIPAKTHKE, TNOTOBHOCTH K YYacCTHIO B
MIPAKTHYECKOU EATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMSI:

c(OPMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKl U OOLIECTBEHHOW NPAaKTUKH, OCHOBAaHHOI'O Ha JMalore KyjiabTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TIOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M YATATEIBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBUSA
MEXy JIFOIbMU U IIO3HAHMSI MUPA;

NOHMMaHue cnenu(uku OMONIOTMM KaK HAyKH, OCO3HaHHs €€ poiu B (OPMHUPOBAHHUU
palMOHAIBLHOIO HAYYHOI'O MBILUIEHHUS, CO3/IaHUHU 1I€JIOCTHOTO MPEACTaBICHUS 00 OKPYKaIOLIEM
MHUpE KaKk O €IUHCTBE MpPUPOJbI, 4YEJIOBEKa M OOLIecTBa, B IO3HAHUM IPHPOJHBIX
3aKOHOMEPHOCTEN M peleHUH TpoOIeM COXpaHeHHs! TPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTHM Ui COBPEMEHHOW IUBUIIM3AIUHN: 00eCTIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHUSl MEJUIIMHBI, CO3/1aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTb pecypcHble MpoOaeMbl pa3BUTHs YeIOBEUECTBA, OUCKA MyTeH BbIX0/a U3 II00aIbHBIX
9KOJIOTMUECKUX MpoOsieM U o0ecrieueHus nepexoa K yCTOMYMBOMY pa3BUTHIO, PallMOHAILHOMY
HCIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOrMYECKMX 3HAHUH B IIENAX MOBBIMICHUs OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAy4YHOM TI'PaMOTHOCTH, KaK COCTaBHOM dYacTu (PYHKIMOHAIbHOU
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHU OUOJIOTHH;

IIOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIOCOOHOCTH HCMOJIb30BaTh MOJydaeMble 3HAHMUS JJI aHalIW3a M OObBSACHEHHs SBJICHUMN
OKpY’KaloIIero MUpa M NPOMCXOJAIMX B HEM HM3MEHEHUH, yMEHHe JeiaTb OOOCHOBaHHbBIE
3aKJIIOYEHHST HA OCHOBE HAayuyHbIX ()aKTOB M MMEIOIIMXCS JAHHBIX C IEJIbI0 IOJIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJs pelieHus
pobJIeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAHUE LIEHHOCTH HAy4YHOU HEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH IIPOEKTHYIO U
HCCIEA0BATENBCKYIO A TENbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K
aKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HAaHHMW IO OHOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
OTPEOHOCTAMH.

METANIPEAMETHBIE PE3YJIbTATbBI

MertarnpenMeTHbIe Pe3yiIbTaThl OCBOCHHS Y4eOHOro mpeamMera «bHONOTrHs» BKIIOYAIOT:
3HaYMMble i1 (OPMHPOBAHUS MHPOBO33PEHHS OOy4aroOIIUXCS  MEKIUCHUIUITMHAPHbIC
(MexmpeMeTHbIC) 00IEHAYYHbIC TOHSTHSI, OTPAYKAIOIINE I[EIOCTHOCTh HAYYHOW KapTHHBI MUpa
U creru@uKy METOJI0B MIO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBIICHUE, TPOIECC, CUCTeMa, HAYyYHBIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeAOBaHUEe, HAOIIOAEHNE, W3MEpPEHUE, SKCICPUMEHT W JPYTHX), YHUBEPCAIbHBIC
y4eOHbIe NeiicTBUs (TI03HABaTeNIbHbIC, KOMMYHHKATHBHBIC, PETYJISITUBHBIC), 00CCIICYHBAIOIINEC
dbopmupoBanre (QYHKIIMOHATLHOW TPaMOTHOCTH W COIMAIBHOW KOMITETCHIIMU OOYyYaroIInuXcs,
CIIOCOOHOCTh o0yyaromuxcs UCTIO0JIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PEHUYECKHUE 3HAHUS U YHUBEpCAJIbHbIE Y4eOHblE JEHCTBUS B IIO3HABATEJIbHON H
COIMAJIEHOM MIPAKTHUKE.

MertarnpenMeTHbIE pe3yJIbTaThl OCBOSHHSI MPOTPaMMBI CpeIHEro oO0Imero oOpa3oBaHUs
AOJDKHBI OTpaXaTh:

OBi1ajieHHe YHUBEPCAIbHBIMHI Y4eOHBIMH MO3HABATEIbHBIMH 1eliCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUe JeliCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIB30BaTh IPH OCBOCHUU 3HAHWUN TPUEMBI JIOTHYECKOTO MBIIUICHHUS (aHAIN3a,
CHHTE3a, CpaBHCHHUS, KIACCU(PHUKAIMKU, OOOOIIEHUS), PaCKpbIBaTh CMBICT OHOJOTHYECKUX
MOHATUM (BBIIETATH UX XapaKTEpHbIE PU3HAKHU, YCTAHABIIMBATH CBA3H C JPYTUMHU MOHATHIMM);

OTIPECIIATh LEIN JCATCIBHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHUTH PE3YyJbTaThl AEATEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIIONIb30BaTh OMOJOTHYECKHUE TOHSTHS ISl OObSACHEHHsA (DaKTOB U SIBICHUN >KHUBOM
MIPUPOJIBL;

CTPOUTH JIOTUYECKUE pACCYKIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIE, IO AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSIX, (OPMYTHUPOBATH
BBIBOJIBI M 3aKJTFOYCHHS,

MPUMCHATE CXEMHO-MOJCJIBHBIC CPCACTBA IJIA MPEACTABICHHUA CYHICCTBCHHBIX CBSI3eU U
OTHOIICHUN B M3y4aeMBIX OMONOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbeIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHATN3a HMEIOIINXCS MaTePHATBHBIX
U HEMATEpHAIIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yJIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUIN AEITETbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOIO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

Ppa3BuUBAaTHL KPE€ATUBHOC MBIIIJICHUEC ITPU PCINCHHUU ) XU3HCHHBIX np06neM.

2) 6a30BbIe HCCIEI0BATEILCKHE AeiCTBHA:

BJIQ/ICTh HABBIKAMH Y4€OHO-MCCIIEIOBATENLCKON M MPOEKTHOM NEeATENbHOCTH, HaBBIKAMH
paspenieHust mpooieM, CocoOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSTEIBPHOMY ITOWCKY METOJIOB
PEIICHUA MPAKTUYCCKUX 3a1a4, IPUMCHCHUIO PA3JIUMYHBIX METOAOB IMO3HAHUSA



UCITOJIb30BaTh PA3UYHBIE BUJBI ACATEIBHOCTH IO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPHpETalY, MPeoOpa3oBaHUIO U MPUMEHEHHIO B YYEOHBIX CUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH Y4EOHBIX M COIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHATUSIMH U METOJAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHbIE 3a7aud B OOpa30BaTEIbHOU IEATEIBLHOCTH U
AKU3HEHHBIX CUTYyalLUsX;

BBISBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBaTh 3ajady, BbIIBUTATH
TUNOTE3y €€ pelIeHMs, HaxOIUThb AapryMEHThl s J0Ka3aTelIbCTBA CBOMX YTBEPKACHMIA,
3aJaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHWs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OLIEHHUBATbh UX JOCTOBEPHOCTH, [IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh 1IEJICHAIIPABICHHBIN IOMCK IEPEHOCa CPEACTB U CIIOCOOOB JECHCTBUS B
po¢eCCUOHATILHYIO CPEAY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKyl0 obsactu
KU3HEAEATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IIPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE WJEM, HpPEUIaraTb OpPUTMHAIbHBIE IOJXOJAbl U PEUICHUS, CTaBUTh
poOJIeMbl U 33Ja4H, IOMyCKarOIUe aJbTepHATUBHbIE PELICHHUS.

3) pa6ora c undopmanueii:

OpPUEHTHPOBAThCSI B PA3JIUYHBIX HUCTOYHUKAX MH(opManuu (Tekcre y4yeOHOro mocoowus,
HAy4YHO-TIONYJISIPHON JMTEpaType, OMOJOTMUECKUX CIOBAPSIX U CHPABOYHUKAX, KOMIBbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATM3WPOBaTh WH(POPMALHMIO PA3TUYHBIX BUAOB U (opm
IIPE/ICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUMBOCTD;

(bopMynupoBaTh 3ampOChl M INPUMEHATh Pa3IMYHbIE METOAbI NPHU IOUCKE M OTOOpe
Ouosiornyeckoil nHGopMau, HeOOXOIMMOH /7S BHITOIHEHUS YUeOHbBIX 3aa4;

nproOpeTaTh OMBIT HCIOIB30BaHUSA WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMPATh ONTUMaNbHYIO (OpMYy TNpEICTaBICHUS OHOIOTHYECKOMH
nHpopmanuu (cxemsl, rpaduKu, JUarpamMmbl, TAOIUIbI, PUCYHKH U IPYTroe);

WCIIOJIb30BaTh HAyYHBIM SI3bIK B KauyeCTBE CpEJICTBA MpU paboTe ¢ OMOJOTHYECKOU
uHbopManMel: TPUMEHATh XUMHUECKUE, (PU3MUECKHEe M MaTeMaTHYecKHe 3HaKd M CHMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIOJb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKUE CPEICTBA HATJITHOCTH;

BJIQ/IETh HABbIKAMHU pACIO3HABaHUS W 3alIUThl UHGOpMaLUU, HHPOPMAIIMOHHOM
0€30MaCHOCTH JIMYHOCTH.

OgJaieHHe yHHBePCATbHBIMU KOMMYHUKATHBHBIMH AeiiCTBHAMU:

1) o61enune:

OCYILECTBIISATh KOMMYHHMKAIIUK BO BCceX cepax KU3HM, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIA JUCKYCCHUU IO CYIIECTBY OOCYXJIaeMOi TeMbl (YMEHHME 3a7aBaTh BOIPOCHI, BBICKA3bIBATH
CYXJIEHUS OTHOCHUTEJIbHO BBINIOJHEHUS TMIpe/UlaraéMoil 3aJayd, Y4YMThIBaTh MHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacro3HaBaTh HEBepOaJbHBIE CpelCTBAa OOIIEHMs, MOHMMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUS! KOH(PJIMKTHBIX CUTYallUil, yMETh CMATYaTh KOH(DIUKTH U
BECTU IIEPETOBOPBI;



BJIAJETh PA3IUYHBIMHU CIIOCOOAMM OOIIEHUS W B3aMMOJACHUCTBHS, MOHUMATh HAMEPEHUS
JpYTUX JIOACH, MPOSIBIIATh YBAKUTEIBHOE OTHOIICHUE K COOECEHUKY M B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /IeATeJbHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHONW U MHIMBHyalbHOH pabOThl MpHU
peleHry OMoIoruyeckor npodieMbl, 000CHOBBIBaTh HEOOXOJUMOCTb TPUMEHEHHSI IPYNIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YyU4eOHOH 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKJI0T0 4JI€Ha KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPAWHUPOBATH
JEUCTBUSA MO €€ JOCTUKEHHIO: COCTABIATH IUIAH JEHUCTBUM, PACHPENCITh POJIU C Y4ETOM
MHEHMH y4aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboThI;

OLIEHUBATh Ka4eCTBO CBOETIO BKJIAJa M KaKAOr0 y4acTHHKAa KOMaH[bl B OOLIMHA pe3ynabTar
10 pa3paboTaHHBIM KPUTEPUSIM;

npeJjyiaraTb HOBBIE IPOEKTHI, OLIEHMBATh UIEH C IMO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIEHUE B PAa3JIMYHBIX CHUTyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATUBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMH PEryJIITHBHBIMHU 1CHCTBUSIMH:

1) camoopranu3amus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS Ul BBIABICHHMS NpoOJIeM U HUX pelleHHs B
KU3HEHHBIX U YY€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIICHUIO K >KMBOM MPHUPOJE, CBOEMY 3I0POBBIO U 3JI0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JE€ATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (QOPMYIUpPOBaTH COOCTBEHHBIC 3alaud B O0Opa30BaTENbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PElIeHUsl MpoOIeMbl C YIETOM MMEIOIINUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEAIOUTEHUII;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKH y4€OHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

C1oco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOM IPYAULIUK B Pa3HBIX 00JaCTsIX
3HAHUMU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJICTh HAaBBIKAMU IT03HABATEIBHON pEQIIEKCUU KaK OCO3HAHHS COBEPILAEMBIX JICHCTBUI
Y MBICIIUTENIBHBIX MPOIIECCOB, X PE3YIbTATOB U OCHOBaHMI, UCIOIb30BaTh MPUEMBI pediiekcun
JUIS OLICHKU CUTYAalllH, BHIOOpAa BEPHOTO PEIICHHUS;

YMETh OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHMMAThH PELIEHUS 10 UX CHI)KEHUIO;

IIPUHUMATh MOTHBBI U apT'yMEHTHI JPYTUX IIPU aHAJIN3€ PE3YJIbTATOB IE€ATEIbHOCTH;



3) npuHsATHE Cedsi U IPYTUX:

MPUHUMATH ceOsl, TOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U @PTyMEHTHI IPYIUX IIPU aHAINU3E PE3YJIbTATOB JEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3ynpTaThl ocBoeHus mporpaMMmbl COO no 6uonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienuduueckue g yueOHoro npenmera «buonorus» HayyHble 3HAHHS, YMEHUS U
CIOCOOBl JCWCTBUI MO OCBOCHHMIO, WHTEPHpPETAllMM W NpeoOpa3oBaHUIO 3HAHWMA, BHUIBI
JESTeIBbHOCTH 110 MOJYYSHHIO HOBOTO 3HAHUS W MPUMEHEHHIO 3HAHUHM B Pa3IMYHBIX Y4EOHBIX
CUTyalusiXx, a TakKe B peaJbHBbIX >KM3HEHHBIX CHUTYyallUsX, CBSI3aHHbIX ¢ Owuojorueii. B
IporpaMMe npeaMeTHbIe Pe3yabTaThl IPEICTABICHBI 10 TOAaM 00yUYeHHUS.

[IpenMeTrHble pe3ynbTaThl OcBOeHUs ydeOHoro mnpenmera «buonorus» 6 10 kaacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OHOJOTHMH B CHCTEME HAyYHOTO 3HAHHS
€CTeCTBEHHBIX HAayK, B (DOPMHUPOBAaHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa H
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/IE POCCUUCKUX H 3apyOEkKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE
ouosoruu, GyHKIMOHAIBHON rPaMOTHOCTH YENIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a]1aY;

YMEHHE PacKpbIBaTh COAEpKaHHE OMOJOTMYECKUX TEPMHHOB U MOHSITHIA: KU3Hb, KIIETKA,
opranm3M, MeTaboym3Mm (OOMEH BEHmIECTB W MPEBpAlllEHUE JHEPruu), TOMEOoCTa3
(camoperynsuus), ypOBHEBasi  OpraHM3alUsi KUBBIX  CHCTEM, CaMOBOCIIPOM3BEICHUE
(penpoayKIius), HaCJIeCTBEHHOCTh, I3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEeOpHH (KJIETOYHas, XPOMOCOMHAasi, MyTallMOHHas,
LEHTpajdbHasl JorMa MoJeKylsapHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. U.
BaBuioBa) u yueHus (0 HEHTpax MHOTOOOpa3us M MPOUCXOKICHHUS KyJIbTypHBIX pactenuit H. U.
BasuiioBa), onpeensats rpaHulbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BJa/IeTh METOJaMHM Hay4YHOTO MO3HAHMS B OMOJOrMU: HAONIOJIEHHE M ONHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUM, OpraHu3alus U MpPOBEJEHUE OHOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIABI)KEHHUE THUIOTE3bl, BBISIBJICHHE 3aBUCUMOCTH MEXKAY HCCIENyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IIOJIyYEHHBIX pPE3yJIbTaTOB, HCIOJb30BAaHHBIX HAYYHBIX TOHSATHH,
TEOPHl ¥ 3aKOHOB, YMEHHE JI€TIaTh BBIBO/Ibl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEISTh CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapHUOT,
OJTHOKJIETOYHBIX YU MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHa BEILECTB U
IIpEeBpaIlleHHs] PHEPTUU B KJIeTKe, (POTOCHHTE3a, IUIACTMYECKOTO M SHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEWO03a, OIJIOJOTBOPEHUS, PA3MHOXKECHUSA, WHAUBUIYAIIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yYMEHHUE NPUMEHSTh MOJTy4YEHHbIE 3HAHUS Ul OOBSCHEHHs OMOJOTMYECKUX IMPOLECCOB U
SBJICHUM, JJIS1 IPUHATHS MIPAKTUYECKUX PELICHUH B IOBCEAHEBHOM KU3HU C LIEIbIO 00eCTIeueHus
0€30MaCHOCTH CBOEro 3JI0POBbS U 3[0POBBS OKPYKAIOIIMX JIIOJEH, COOJIIOIEHUS HOpPM
IrPaMOTHOTO TOBEACHHUS B OKpY)Kalolled NPUPOAHON cpene, MOHMMaHHE HeOoOXOIUMOCTU
UCTOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM OMOJIOrMHM M OMOTEXHOJIOTUH AJs pallOHAIBHOTO
IIPUPOJOIIOIBL30BaHMS;

YMEHHME pellaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- W JAUTMOpUIHOE
CKpeIllMBaHUE, CIETNIEHHOE HACJeI0BaHUe, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBaHUS
JUTS IPpeJICKa3aHus Hacaeq0BaHUsl IPU3HAKOB Y OPTaHU3MOB;



YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TNPAaKTUYECKUE paldoThl, cOOMIONATh MpaBUiIa IMPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000pYI0OBAHUEM;

yYMEHUE KPUTHUYECKH OIICHWBAaTh W MHTEPIPETUPOBATH HMHPOPMALUIO OHMOJOTHUYECKOTO
COJIepKAaHUs, BKJIFOYAIOUIYIO IICEBJOHAYYHbIE 3HAHUSA U3 Pa3IUYHBIX HUCTOYHHMKOB (CPEICTBa
MaccoBOi MH(OpMaINK, HAyYHO-TIONMYJISIPHBIE MaTEpUAIbl), STHYECKHE aCIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3]aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE cOOOIIeHus, o00o0mas
OMOJIOTMYECKYI0 HMH(POPMALMIO M3 HECKOIbKMX HCTOYHHMKOB, I'DAaMOTHO MCIOJb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

[IpenmerHbie pe3yibTaThl OCBOEHUS yuyeOHoro mpeamera «buonorus» 6 11 knacce
JOJKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECT€ W POJIM OUOJIOTUM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KAapTHHBI MUpPA H
Hay4YHOI'O MHUPOBO33PEHHUs, O BKJIA/I€ POCCUICKUX U 3apyOekHbIX YUEHBIX-OMOIOIOB B pa3BUTHE
6uosioruy, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh COAEpIKaHUEe OMOJOTHUECKUX TEPMUHOB U MOHITUIN: BUJ, TIOMYJISIIHS,
TeHO(QOHJ, HBOJIONMS, MABIKYIIME CHIBl ((DaKTOpPBI) SBONIONMH, TPHUCIIOCOOIECHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, OSKOJIOTHYECKHE (AKTOPbl, HKOCUCTEMA, IPOJYLEHTBHI,
KOHCYMEHTBI, PeyLIEHTbI, LIeNU MUTaHUs, FKOJIOrHYecKas nupaMuia, OuoreouneHos, ouocgepa;

yMEHHE W3/aratb Ouonorndeckue Teopuu (dBodronuoHHas teopuss Y. [lapBuHa,
CHUHTETHUYECKast TEOPHS SBOJIOLINN ), 3aKOHBI M 3aKOHOMEPHOCTH (3apo/ibiiieBoro cxoctsa K. M.
bapa, yepenoBaHus Ii1aBHBIX HampaBieHud u myted sBomtonuu A. H. CeepuoBa, ydeHus o
6uocdepe B. 1. BepHasickoro), onpenensts IpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHUE BIAJIETh METOJAaMH HAYYHOTO MO3HAHWS B OMOJIOTHHW: HAOIIOJCHHE W OIMCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBICHUH, OpraHW3alys | TPOBEICHHE OHOJOTHYECKOTO
HKCHEPUMEHTA, BBIJBH)KEHUE TUIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIY HCCIEAyEeMbIMU
BEIMYMHAMHU, OOBSCHEHHE TMOJYYEHHBIX Pe3ylIbTAaTOB, HCIOJb30BAHHBIX HAYYHBIX HOHATHH,
TEOPHi ¥ 3aKOHOB, YMEHHE J€JIaTh BHIBOIBI HA OCHOBAHUH MTOJTyYEHHBIX PE3YIIbTAaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MMPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJALUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOreOl€HO30B U 3IKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUMBOCTH, €CTECTBEHHOro  0TOOpa,
BUZI000pa30BaHusl, MPUCIIOCOOIIEHHOCTH OPTraHU3MOB, JACUCTBUS DKOJOTHYECKUX (PAKTOPOB Ha
OpTaHU3MBI, IEPEHOCA BEIIECTB U IMOTOKA SHEPTHH B SKOCHCTEMaX, aHTPOIIOT€HHBIX W3MEHEHHI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OMOr€OXMMHMUYECKHX IMKJIOB B
ouocdepe;

yYMEHUE TPUMEHSTH TOJTy4YeHHBIE 3HAHUS U OOBSCHEHHS OMOJIOTHYECKUX IPOIECCOB U
SIBJICHUM, JJI1 IPUHATHS IPAKTUUECKUX PELICHUH B MOBCEHEBHOM JKU3HU C 1I€IbI0 00eCTIeUeHUs
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3J0POBbS OKpYXalOIIUX JIOAEH, COOIIOACHUS HOPM
TPaMOTHOTO TIOBENICHHsI B OKPYXAMOIIEH NPUPOJHON cpene, TMOHMMaHHE HEOOXOIUMOCTH
WCTIOJIh30BAHUS JOCTIKEHHH COBPEMEHHOM onosoruu TSt parroHaIBFHOTO
MIPUPOJIOTIONIE30BAHMS,

YMEHHUE pellaTh >JIeMEeHTapHble OMOJOTMYECKHe 3a/lauM, COCTABIISATh CXEMBbl MEpeHoca
BEIIECTB U SHEPTUU B SKOcHcTeMax (L[eMH MUTaHus);

YMEHHE BBINOJIHATH J1TAOOpaTOpHbIE U MPaKTHYECKHE pabOThl, COOMIOIATh MpaBUa MPU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYI0OBAHUEM;



YMEHUE KPUTHUYECKH OIICHWBAaTh W MHTEPIPETUPOBATh HMHPOPMALUIO OHMOJIOTHYECKOTO
COJZIep KaHUsl, BKJIIOYAIOLIYIO IICEBJAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HMCTOYHHMKOB (CpeACTBa
MaccoBOi WH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), pPaccMaTpuBaTh IJI0OATbHbIC
9KOJIOTMYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOILEHHUIO K HUIM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE cOOOIeHus, 0000mas
Ouonoruyeckyro HMH(GOPMALMIO M3 HECKOJbKMX HCTOYHHKOB, TI'PAaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (mudposbie)
Ne o/m Konrpoasnsie | IlpakTudeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThbI
pecypchbl
bubmuoreka [JOK
1 b 2 0.5
HIOIOTIA Kal Hayka https://m.edsoo.ru/7f41c292
2 JKuBbie cucTEMBI M X OpraHU3aIus 1 Bubmmorexa LIOK
P B https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHUYECKHUI COCTaB U CTPOCHUE KIIETKU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
FSHEACHTEIBHOCTE IICTHH https://m.edsoo.ru/7f41c292
5 Pa3MHOkeHne 1 UHIMBUYalbHOE PA3BUTHE 5 1 bubnunoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencrBeHHOCTh M U3MEHUHBOCTH 8 15 bubnuotexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkiust opranu3MoB. OCHOBBI 3 1 bubnuotexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P 1
CICPBHOC BpEM https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4
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11 KIIACC

N HaunmenoBan | KosmmuecTBo 4acoB DJIEeKTPOHHBbIE
[
" | Wepa3IeoBH (uudposbie)
n/ Bcer Kontpoasnsl | IIpakTnueck
TeM oOpa3oBarTe/ibHbIE
I 0 e padoThbl ue padboThbl
NPOrpaMMbIl pecypchbl
S BOIOLIOHIA bubnuorexa [IOK
1 B 9 1 https://m.edsoo.ru/7f41cc
st Ouonorus
74
BosHukHOBEHU
S — but6mmoreka [IOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc
KU3HU Ha
74
3emie
Opranusmsl 1 Bbu6mmoteka [JOK
3 OKpYyXaromast 5 1 https://m.edsoo.ru/7f41cc
cpena e
CooOmiectBa u bu6nmorexa LIOK
4 JKOJIOTHYECKUE 9 https://m.edsoo.ru/7f41lcc
CHCTEMBI 74
PesenBiioe bubnnorexa [JOK
5 3 2 https://m.edsoo.ru/7f41cc
BpeMsi 74
OBILEE
KOJIMYECTBO
34 0 2.5
YACOB IIO

[TPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

[Tonomapesa U.H., Ueprnosa H.M., Kopaunosa O.A. «OCHOBEI 00111eii OHOIOTHIY.

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

ABTopckue pabouue Mmporpammsl 1o paszaenam Ouonoruu: Astopsl: [Tonomapesa
N.H., Kyumenko B.C.,Kopuuiosa O.A., IparommnoB A.I'., CyxoBa T.C.: buonorus: 10 -
11 kimaccer: mporpamma. — M.: Benrana-I'pad, 2012. — 304 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubanorexa LIOK https://m.edsoo.ru/



https://m.edsoo.ru/7f41cc74

Cnenuduxanus
KoHnTposibHO#I padoThl AJ151 NPOBeeHHUs IPOMEKYTOUHOM aTTecTanuu o0yyawmmuxcs 10
KJiacca

1. Ha3naueHue padoThbl
Pabora npeana3znaueHa ass NpoBeACHUs IPOMEXKYTOUHOM arTecTanuu ooyvaromuxcs 10 kinacca
B 00pa30BaTEIbHOM YUPEKACHUHU.

2. JIOKYMEHTHI, ONlpe/ieJIsiiolIue cojlep:kaHue padoThl
Copneprkanue U CTpyKTypa KOHTPOJIHOW paboThI 1o npenmety «buonorusy paspaboTansl Ha
OCHOBE CJIETYIOIIUX JTOKYMEHTOB:

1) ®I'oC COO, yrBepxxaeHHbIM puka3zoM Munnpocsemenus 17.05.2012 Ne 413 (¢
W3MEHEHUsAMHU U JonoiaHeHusMu Ha 01.09.2024 1.);

2) yueOHO-MeTouYeCcKuil KOMIUIeKT o ouosioruu [lonomapesa M.H. buonorus: 10 kiacc:
0a30BbIil YPOBEHB: YUCOHHUK /IS yUaIIUXCsl 0011e00pa3oBaTeIbHBIX YUPEKICHUN/
N.H.ITonomapesa, O.A.Kopuunosa, T.E.Jlommununa, I1.B.MkeBckwii; mox pea.mpod.
N.H.ITonomapepoii.-M.:Benrtana-I'pad, 2013

3. Conep:xaHue padoThl
Ha ocHOBaHMM TOKyMEHTOB, MepeuuciieHHbIX B 1.2 Cnenudukanmu, pazpadoran koaudukarop,
onpezaensomuii B cooTBeTcTBUH ¢ TpedoBaHussMu OI'OC cpennero oOuiero oOpa3oBaHUs
IUTAHUPYEMbIE PE3YJIbTaThl OCBOCHHS OCHOBHOH 00pa30BaTENIbHOW MPOTPAMMBI  CPETHETO
oOmero oOpa3oBaHus Mo npeamery «buonorus» 1Isi TPOBEAEHHS HWTOTOBOTO KOHTPOJIS
WHAUBUAYAIbHBIX JOCTHKEHUH 00yJaromuxcsl.
B pabote npencraBneHsl 3a1aHusi 6a30BOT0, OBBIIEHHOTO M BEICOKOTO YPOBHSI.

Pacnpeodenenue 3a0anuil no 0CHOGHbHIM Pa3zoenam

Paznen xypca Yucio 3amanui
OpraHu3MeHHbIN ypOBEHB KU3HU 7

Kiterounslil ypoBEeHb KU3HU 4
MonexyJIspHbBII YPOBEHD KU3HU 3

Hroro: 14

4. Bpems BbINOJTHEHHS] padOThI
ITpumepHOE BpeMs Ha BBINIOJHEHHUE 3alaHUN COCTABIISET:
1) nnst 3agaHuit 6a30BOTO YPOBHSI CIIOKHOCTH — JI0 2 MUHYT;

2) Ui 3a1aHUH MTOBBIIICHHOM CIIOKHOCTH — OT JI0 5 MUHYT;
3) s 3aJaHU# BBICOKOTO YPOBHSI CIIOHOCTH — OT 5 10 7 MUHYT

Ha Beimonnenue Becelt pabOTHI OTBOAUTCS 45 MUHYT.

5. JlomoJHMTeIbHbIE MATEPHAIbI H 000py10BaHHE
[Tpu nmpoBeneHNM pabOThI JOMOJIHUTENbHBIE MAaTEpUANIBI U 000PYA0BaHUS HE UCIIONIB3YIOTCS

6. OueHka BbINOJHEHUSs OTAEIbHBIX 32JaHUI U padoOTHI B LIEJIOM
1. Kaxxnoe u3 3amaunii yactu 1 u 4 ortennBaercsd 1 6ayuioM. 3aaHne CUUTAETCS BBIITOJIHEHHBIM
BEPHO, €CJIN OTBET 3alMcaH B TOi popme, KoTopast ykazaHa B MHCTPYKIIMH MO BHIMOJIHEHUIO
3aJJaHMsL.
2. 3a BBINIOJTHEHHUE KaXJI0T0 U3 3aJJaHUI 4acTH 2 BBICTaBIIsieTCs 2 Gayljia 3a MOJHOE MPaBUIIbHOE
BbINOJIHEHHE, 1 6ai 3a BHIOJIHEHUE 3a/1aHuUs C OHON OIIMOKON (0JHOW HEBEPHO YKa3aHHOM, B
TOM YHCJIe JHUIITHEH, udpoii Haps Ly co Bcemu BepHbIMH Ludppamu) NJIN nenonaHoe
BBINTOJIHEHHE 33J]aHNs (OTCYTCTBHE OIHON HeoOXoauMoii udpsl), 0 6atoB BO BceX OCTaIbHBIX
cllydasix.
3. 3a BBIMTOJTHEHHE KAXKIOTO M3 33/IaHUH YacTh 3 BBICTABIIsIETCS 2 Oaluia, ecu yKa3aHa BepHas
MOCJIeI0BaTENbHOCTD IUdp, 1 6as, ecau qomyiieHa onHa omuoka, 0 6anaoB Bo Bcex
OCTaJIbHBIX CITydasix.
4. 3a BepHOE BBHINOJIHEHHUE 3a/1aHUS YacTU 5 U 6 CTaBUTCS 1O TpH Oayia
MaxkcuMmanbHBIN IEPBUYHBINA 0aJlT 32 BHITOJTHEHHE BCel paboThl — 26.
[Tkana nepeBo/ia MepBUYHOrO Oajlia 3a BHINOJHEHUU KOHTPOJIBHOW PabOThl B OTMETKY 10 5-HOM
IKaje

\ OTMeTKa 110 5- \ 2 \ 3 \ 4 \ 5




HOU IIIKaJIe

[TepBuuHBIi
Oamn

0-7

8-16 17-21 22-26

7. Ilnan padoTsl
YcnoBHbIe 0003HaUCHUS: Y POBEHB CIOKHOCTH: b — 6a30BbIi ypoBEHb C0KHOCTH, [T —
IIOBBIIICHHBIN YPOBEHb, B — BBICOKHI YPOBEHB
Tun 3aganusa: KO — kparkuii otBeT, PO — ¢ pa3BepHYTHIM OTBETOM.

KOAUPUKATOP

Ilepeuens anemenmos cooepacanus, npogepsaemMblx Ha KOHMPOIbHOU pabome no buoiouu

Koa 3;1eMeHTOB IIpoBepsiemble yMeHHS

11 MemoObl HAYYHO20 NO3HAHUS, OCHOBHbIE NOIONCEHUS OUOIOSUYECKUX
3aKOHO8, NpasUl, Mmeopull, 3aKOHOMEPHOCMEll, 2UNOMe3:

111 OCHOBHBIC TIOJIO’KEHUSI OMOJIOTHUECKUX TeopHid (KieTouHasl,
XPOMOCOMHas!)

112 cymHocTh 3akoHOB (I'. MeHerns, 3apo/IbIIIeBOro CX0/1CTBa)

1.1.3 CYLIHOCTb 3aKOHOMEPHOCTEN (M3MEHYMBOCTH; CLETUIEHHOTO
HACJIeIOBaHMs; HACIEAOBAaHHUS, CIIETUIEHHOTO C MOJIOM;
B3aMMO/ICHCTBUS T'€HOB U UX IIUTOJIOTUYECKUX OCHOB); TIPABUII
(momunampoBanus . Menuerns)

114 METO/Ibl HAYYHOT'0 O3HAHUS, TPU3HAKH )KUBBIX CUCTEM, YPOBHHU
OpraHM3aIly )KUBOI MaTepuu

1.2 cmpoenue u NPU3HAKU OU0102U4eCKUX 00beKmos

121 KJIETOK ITPOKApPHUOT U DYKApPHUOT: XMMUYECKUI COCTaB U CTPOCHUE
OpraHoOMJIOB

1.2.2 TE€HOB, XPOMOCOM, TaMET

13 CYWHOCMb OUOI02UYECKUX NPOYECCO8 U S8NEeHULL

131 0OMEH BEILIECTB U MPEBPAILEHUs YHEPIUU B KJIIETKE U OpraHu3Me,
TJIACTUYECKUHN M SHEPTeTHUECKU 0OMEH

13.2 MHUTO3, MEH03, pa3BUTHE T'aMET Y MO3BOHOYHBIX )KUBOTHBIX

133 OTLIOIOTBOPEHUE Y TO3BOHOYHBIX KUBOTHBIX; Pa3BUTHE H
pa3MHOXKEHHE, MHIMBUyaIbHOE Pa3BUTHE OpraHu3Ma (OHTOTeHE3)

14. COBPEMEHHYIO OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CHMBOJIMKY 10
[UTOJIOTUH, TEHETHKE, OHTOTEHE3Y

2.1 00bACHAMb

211 POJIb OMOJIOTMYECKUX TEOPUi, 3aKOHOB, IPUHIIUIIOB, TUIIOTE3 B
(hopMUPOBaHUH COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI MUPa

212 MIPUYMHBI HACJIEICTBEHHBIX U HEHACIIEACTBEHHBIX N3MEHEHHIA,
HACJIEICTBEHHBIX 3a00JI€BaHH, TEHHBIX U XPOMOCOMHBIX MYTaIlHii

2.2. VCMAHABIUBATN 83AUMOCEA3U

221 CTpoeHus U QYHKIUN MOJIEKYJI, OPraHOUJOB KJIETKH; TNIACTUYECKOTO
Y DHEPTeTUYECKOro 0OMEHa; CBETOBBIX U TEMHOBBIX PEaKIIUi
(dorocuHTEe3a

2.3. peuiamsp 33191 PA3HOH CIIO)KHOCTH 10 TEHETHKE W IIUTOJIOTHH
(COCTaBIISITh CXEMBI CKPEIITBAHMUS)

2.4. PACno3Hasams U ONUCHI8AMb KIETKU PACTEHUH 1 )KUBOTHBIX

2.5. 8bIA6/IMb OTITHYUTEIHHBIE TPU3HAKH PA3ITUNIHBIX OPraHU3MOB

2.6 cpasHugamy (U 0enams 8bl800bl HA OCHOBE CPABHEHsL)

2.6.1 Ouoiornueckre 00bEKTHI (KIETKN)

2.6.2 MHUTO3 U MEH03, OECTIOJIOE U TTOJI0BOE Pa3MHOKEHNE

Hrorosasi koHTpoIbHast padoTa no 6uoJioruu 1Js odyuyaromuxcs 10 kiaacca




WHCTPYKIUS 110 BRITOJHEHUIO DaGOTLI.

Ha BrInonHeHne KOHTPOIBbHOM paboThl o 6uosoruu naerca 45 munyt. Pabora cocrout u3
IIeCTH dYacTel, BKiodaromux 13 3aganuid.

Yactp 1-4 conepxkuT 3alaHus C KpaTKUM O0TBeTOM. OTBETOM K 3aJaHUsIM 4acTH 2,3 sBIsieTCA
nocineaoBarenbHOCTh Iudp. OTBeToM K yactu 1 u 4 apnsgercs uncino. 3anuiuTe 3TO YUCIO B
10JIe OTBETA B TEKCTE pabOTHI, COOIOAAS IPU ITOM YKa3aHHYIO CTETIEHb TOYHOCTH.

[Tpu BBIOTHEHUH 3a/1aHUs YaCTU S U 6 3aMuChIBaiiTe YETKOE pElIeHNE.

CoBeTyeM BBITIOJIHATH 33JJaHUsI B TOM MOPSJIKE, B KOTOPOM OHHU JIaHbl. ballibl, moiny4yeHHbIe
Bamu 3a BeInonHeHHbIE 3a/1aHus1, cymMmMupytorcs. [loctapaiiTech BBIMOTHUTD KaK MOXKHO OOJIbIIIEe
3a/laHuil 1 HAOpaTh HauOOJIbIIIee KOJIMYECTBO OAIITIOB.

Bapuanr 1.
Yacrs 1.
1.1. B sapax KJI€TOK CIM3UCTOM 000J0UKH KUIIIEYHUKA ITO3BOHOYHOTO )KUBOTHOTO 20 XpOMOCOM.
Kakoe urciio xpoMocoM OyAeT UMETh SAPO 3UTOTHI ATOTO KUBOTHOTO? B 0TBET 3amummTe
TOJIBKO cooTBeTcTBYIOIIEE YNCTIO.
1.2. B monekyne JIHK konmuecTBO HYKI€OTHIOB ¢ TyaHHHOM cocTasisieT 20 % oT o0miero
yucia. CKoJIbKO HYKI€0TH10B B % ¢ TUMUHOM B 3TO# Mosekyne. B orer 3anummure TOJIBKO
COOTBETCTBYIOIIIEE YHCIIO.
1.3. benok coctout u3 100 amuHokucnoT. Onpenenure 4ucio HykieoTua0B B mojekyne JJHK,
Koaupyromen qanubii 6enok. B oreer 3anummure TOJIBKO cooTBeTcTBYyIOIIEE YUCIIO.
Yactb 2.MHOXECTBEHHBIN BHIOOD
2.1. Beibepure opraHouibl KJIETKH, COJIEpKAIIUE HACIEACTBEHHYIO HHPOPMAIIHIO.

1) siapo 4) prubocombl

2) JIU30COMBI 5) MUTOXOH/IpUU

3) ammapar I'oitbmku 6) XJIOpOILIACTHI

2.2.K sykaproTaMm OTHOCAT

1) 0OBIKHOBEHHYIO aMEDY 4) X0JepHbI BUOPHOH

2) IPOXKIKH 5) KHIIICYHYO MAIOUKY

3) MansIpuifHOTO Mapa3uTa 6) BUpYC MMMYyHOIC(DUIINTA YeTOBEKa

2.3. Bce nmpuBen€HHBIC HIDKE PU3HAKH, KPOME JBYX, MOKHO MCIIOJIH30BATh ISl ONTMCAHUS 3HA-
YeHUs MOJIOBOTO pa3MHOKeHHsI. OnpeaenuTe 1Ba MPU3HAKA, «BBINAJAIOIINX» U3 OOIIEro CIuc-
Ka, ¥ 3alUIIATE B OTBET UQPHI, O] KOTOPBIMU OHU YKa3aHBI.

1) M3MEHEHUIO TI0I0BUTOCTH OPraHU3MOB

2) 000CTPEHHUIO MEKBHI0OBOM OOPHOBI

3) KOMOHMHAIINH TeHETHYECKOT0 MaTepraa POJUTEIbCKUX TaMeT

4) yBeTMUCHHIO Pa3HOOOPa3Hs (PEHOTHITOB

5) yBeIMYEHHIO TeHETHYECKOT0 Pa3Ho00pa3ust 61aronapsi KPOCCHHTOBEPY

Yacrp 3. 3a1aHUSI HA COOTBETCTBUE
3.1. /Iy K@ 10% 0COOEHHOCTH JeJICHHsI KJICTKH YCTaHOBHUTE, XapakTepHa oHa 11t Muto3a (1)
Wi Meiosa (2):

OCOBEHHOCTH THUIT JEJTEHUA
A) B pe3yibTare 00pa3yroTcs 2 KICTKH 1) muro3
b) B pe3ynbrare 00pa3yrorcs 4 KIeTKU 2) Meiio3

B) nouepHue KiIe€TKH rarjaiouIHbI
I') nouepHUe KIETKU AUTLTOUTHBI
J1) mpoucXoIAT KOHBIOTALMS ¥ TIEPEKPECT XPOMOCOM
E) He npoucxoauTt KpoCCUHTOBEP

3.2. YCTaHOBHTE COOTBETCTBHE MKy XapaKTEPUCTUKON MyTaIiu U ee THmomM — (1) xpomo-
COMHBIE, (2) TeHHbIe 00 (3) TeHOMHBIE:



A) BKIIFOUCHHE IBYX JIMIITHUX HYKJICOTHI0B B Mojiekymy JITHK

b) xpaTHOE yBEnMUEHME YNCIa XPOMOCOM B ralyIONIHOM KIIETKE

B) Hapy1ieHue nocuae10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIE Oenka
I') noBopot yuacTka xpomocomsl Ha 180 rpangycos

J1) yMeHbllIeHUe YHciIa XpOMOCOM B COMaTHUECKON KIIETKe

E) oOMeH yuacTKkaMu HEroMOJOTHYHBIX XPOMOCOM

3.3. YcTaHOBUTE COOTBETCTBUE MEKY OPIraHAMU U 3apOBIIIEBBIMU JIMCTKAMHU, U3 KOTOPBIX OHU
pa3BHUBAIOTCSL.

OPT"’AHbI 3APO/IbIIIIEBBIE JINCTKU
A) roJIOBHOM MO3T 1) sxTonepma

b) neuens 2) sHTO/IepMa

B) xpoBb 3) Me3omepma

I') koctu

JT) o pKeny 10uHas )Kenesa

E) xoxa

YacTs 4.

4.1,V cobak uépHas mepcTb (A) TOMUHUPYET HaJ KOPUUHEBOH (@), a KOPOTKOHOTOCTh (B) —
HaJl HopMabHO# AyuHO# Hor (D). 3anuiimTe reHoTHI YEPHOI KOPOTKOHOTOU COOAKHU, FeTEePO3H-
TOTHOM TOJIBKO IO MPU3HAKY JJTUHBI HOT.

4.2. Ilpu caMOOTIBIICHHH T€TEPO3UTOTHOTO BHICOKOPOCIIOTO PaCcTEHHsI ropoxa (BBICOKHIA CTEOETb
— A) nons kapiukoBsix Gopm paBHa (%).

Yactp 5. 3anummnTe Ha3BaHUS YacTel )KUBOTHOM KJICTKH, YKA3aHHBIX Ha CXEMC. B otBeTe YKa-
JKUTC HOMEP 4aCTU U eé Ha3BaHUC, CXCMY KIJICTKU IMEPCPUCOBBIBATL HC HYKHO.

Yacrs 6. Permute 3a1aun

6.1. B mporecce rnukonu3a oopazoBanuck 112 mMonekyn nupoBuHorpagHoii kuciaotsl (I1BK).
Kakoe komnuecTBO MOJIEKYJT TITHOKO3bI TOABEPIIIOCH PACIIEIUICHHUIO U CKOJIbKO MOJIeKysl AT®
o0pa3yeTcs MpH MOJTHOM OKHCIIEHUH TTIOKO3bI B KIeTKaxX dykapuoT? OTBET MOSICHUTE.

6.2. Y yenoBeKka TEMHBII LIBET BOJIOC (A) TOMUHUPYET HaJl CBETIIBIM [IBETOM (@), Kapuil 1IBET IJ1a3
(B) — nag romy6bim (b). 3anumnTe TeHOTHUITBI POAUTENEH, BOZMOKHBIE (PEHOTHUITBI U TEHOTHUIIBI
JIeTeH, pOIUBIIUXCS OT OpaKa CBETIOBOJIOCOTO TOTy0O0TIa30r0 MYXYHHBI U TETEPO3UTOTHOM Ka-
peria3on CBETIIOBOJIOCOM KEHILUHBI.

Bapuanr 2.
Yacrs 1.
1.1. V nioaoBoii Myx# Ipo30(UITbl B COMAaTUYECKUX KIETKAX COACPKHUTCI 8 XpOMOCOM, a B TO-
noBeIxX Kietkax? B oreer 3anummte TOJIBKO cooTBeTCTBYIOIIEE YHCIIO.



1.2. Kakoii mpoleHT HyKJICOTHI0B ¢ uTo3nHOM coaepkut JJHK, ecnmu gomnst e€ aneHnHOBBIX
HyKJIeoTHI0B coctapisieT 10% ot obmiero uncna. B oteer 3anummre TOJIBKO cooTser-
CTBYIOIIIEE YHCIIO.

1.3. Kakoe 4ncio HyKJICOTHIOB B T'eHEe KOJIUPYET MEPBUUHYIO CTPYKTYPY O€Ka, COCTOSIIEro U3

300 amunokucnot. B oreet 3anummute TOJIBKO cooTBeTcTBYIOIIEE YHUCIIO.

YacTb 2. MHOKECTBEHHBIN BBIOOD

2.1. BeiOepute CTPYKTYpPBI, XapaKTEPHBIE TOJIBKO JIJIsl PACTUTEIBHON KIIETKH.

1) MUTOXOHIIPUH 4) pubocombl

2) XJIOPOILIACTHI 5) BakyoJIH C KJICTOYHBIM COKOM
3) KIIeTouHasl CTEHKa 6) anmapar I"onbmku

2.2.K aBTOTpoham oTHOCAT

1) ciopoBbIe pacTeHus 4) xemoTpo(HBIC OaKTEpUH

2) MJIeCHEBbIE TPHOBI 5) BupycCHI

3) OJHOKJICTOYHBIE BOJIOPOCIIH 6) OOJIBIIMHCTBO MPOCTEHUIITHX

2.3. OmpenenuTte JBa MPU3HAKA, «BBIMAJAIONINX)» U3 O0IEro CIKCKa, U 3allUIINTE B OTBET
U QPBI, O] KOTOPHIMUA OHU YKa3aHBI.

[Tpu 10J1I0BOM pa3MHOKEHUH KUBOTHBIX

1) yyacTByIOT, KaK [PaBUIIO, IBE OCOOU

2) MOJIOBBIE KJICTKH 00pa3yrOTCs ITyTEM MUTO3a

3) ramMeThl UMEIOT TaIUIONTHBII HA0OP XPOMOCOM

4) reHOTHIT TOTOMKOB SIBJISICTCS] KOIIMEH TeHOTHIIA OTHOTO M3 POJUTEIICH

5) reHOTHII TOTOMKOB O0BEIHHSIET TEHETHYCCKYIO HHPOPMAIIUIO 000UX POAUTEICH

Yacrb 3. 3a1aHus HA COOTBETCTBUE
3.1. YCcTaHOBUTE COOTBETCTBHE MEKIY OCOOCHHOCTSAMHE KJICTOUYHOTO ICJICHHS U €r0 BUIOM.

BUJ AEJIE-
OCOBEHHOCTH KJIETOYHOT'O JIEJTEHUSI HHﬁ A
A) B pe3ynbTaTe JeJCHUs TOSBISIOTCS 4 TalIONIHbIC KIICTKH 1) muTO3
b) oOecnieunBaet poct opraHos 2) Meiio3
B) mpoucxomut npu 00pa3oBaHUU CHIOP PACTCHHUI H TaMET )KUBOTHBIX
I') mporcxoauT B COMaTHUECKUX KIIETKaxX
J1) obecnieunBaeT Gecrosioe pa3MHOXKEHUE U pereHepaIiio OpraHoB
E) nmonnep>kuBaeT MocTOSHCTBO YMCIIa XPOMOCOM B ITOKOJICHHUSX
3.2. YCTaHOBUTE COOTBETCTBHE MEKIY XapAKTEPUCTUKON MYTALlMH U €€ BUJOM.
XAPAKTEPUCTHUKA BUJ MYTALIUN
A) U3MeHeHHe MoCIe0BaTeIbHOCTH HYKJICOTH 0B B MoJekyne JJTHK 1) rennas
b) usmeHeHue cTpoeHust XpOMOCOM 2) XpOMOCOMHasI
B) u3MeHeHue Yrciia XpOMOCOM B SI/Ipe 3) reHoMHast

I') monurutonaust
J1) n3MeHeHue Mocie0BaTeIbHOCTH PACTIONOXKEHHS TEHOB

3.3. YCcTaHOBUTE COOTBETCTBUE MEX]Y OPTaHOM, TKAHBIO TO3BOHOYHOT'O KHBOTHOTO H 3apPOJIbI-
IIEBBIM JINCTKOM, U3 KOTOPOTO OHU 00Pa3yrOTCs.

OPT'AH, TKAHb 3APO)II)HHEB])H71 JIMCTOK
A) KHIIIEYHHK 1) sHTOIEpMA

b) xpoBb 2) Me30/1epMa

B) nmouku

I') nérxue

J1) xpsieBasi TKaHb
E) cepaeunas Mplmna

YacTs 4.
4.1TIpu ckpeuuBanuu x&1Toro(A) rimaakoro (B) (muromosurora) u 3en€HoOro (a) MOPUTUHUCTO-
ro (b) ropoxa B F1 monyuniucek Bee kEntoie riaaakue. OnpeaenTe reHOTHUIT CeMstH Topoxa B F1.



4.2. KakoBa BeposATHOCTH (%) pOXI€HHUS BRICOKHX JCTEH Y T€TEPO3UTOTHBIX POIUTEIICH ¢ HU3-
KHM POCTOM (HU3KOPOCIOCTH JOMUHUPYET HAJl BBICOKUM POCTOM).

Yacrp 5. 3anumuiTe Ha3BaHUS YaCTEH PACTUTEIHHOM KJIETKH, YKa3aHHBIX Ha cxeme. B oTBere
YKaXXHUTE HOMEP YacTU U e€ Ha3BaHHE, CXeMY KJIETKH NIEPEepPUCOBBIBATH HE HY>KHO.
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Yactp 6. Pemure 3anaun

6.1. B mporiecce kucIopoIHOTO 3Tarna katabonuzma oopazosanoch 972 monekynsl AT®. Onpe-
JIeIUTE, KAKO€ KOJIMUECTBO MOJIEKYJI TIIFOKO3bI MOBEPTIIOCH PACIICIIIICHUIO U CKOJIBKO MOJIEKYJ
AT® o6pa3oBanoch B pe3yiabTaTe IIUKOIN3a U OTHOTo oKuciaeHus? OTBET MOSICHUTE.

6.2. CkpecTisid TOMO3UTOTHOTO TIETyXa, uMerolero rpedens (A) u onepennsie Horu (B) ¢ rere-
PO3UTOTHOM Kypullel UMeroIIei rpedeHb U rolibie HOTU (TeHBI He cieruieHbl). CaMiia 1 caMKy
MEPBOTO TTOKOJICHUSI, UMEBIIIUX Pa3HbIE T€HOTHUIIBI, CKPECTUIIN MEX 1y co00it. Onpenenure reHo-
THUIIBI POJIUTENICH, TEHOTUITBI ¥ (PEHOTHUIIBI THOPHIOB IIEPBOTO M BTOPOTO MOKOJICHUH.

CucremMa oueHUBAHHUSI KOHTPOJIbHOI Pa0doTHI 110 OMOJI0THH

Bapuanr 1.

11 20 3.1 122121
1.2 30 3.2 232131
1.3 300 3.3 123321
2.1 156 41 AABB
2.2 123 4.2 25

2.3 12

CopeprxaHrie BEpHOTO OTBETA U YKa3aHUs K OIICHUBAHUIO 33/IaHUS YACTH 5 M yacTu 6
(momyckaroTcst uHble (POPMYITUPOBKH OTBETA, HE UCKAKAOIIME €r0 CMBICIIA)
5. IlosicHeHme.

1. numeBapuTenbHas BaKyoJib 7. xomruiekc ["onbxu

2. IUTOCKENET 8. pubocoma

3. MemOpana 9. MUTOXOHAPUS

4. mepoxosatas DIIC 10. xpomatun MJIN xpomocoma
5. rmagkas DOI1C 11. sppo WUJIN simepHbIil COK

6. m13ocoma 12. sanpeiiko

6.1. IlosicHeHue.

1) B nporecce rimkoam3a Npy pacuieruieHuH 1 MOJIEKYIIbI TITFOKO3bI 00pa3yeTcs 2 MOJIEKYIIbI
MUPOBUHOTPATHOM KHUCIIOTHI M BBIICISIETCS] DHEPTHUSI, KOTOPOW XBaTaeT Ha CHHTE3 2 MOJIEKYIT
ATO.

2) Ecniit o6pa3oBaniocs 112 MoseKyIibl TUPOBUHOTPATHOM KHUCIIOTHI, TO, CJICIOBATEILHO PaCIIeTI-
JeHUI0 noaBsepriock 112 : 2 = 56 Monexysn riatoKo3bl.

3) Ilpu moTHOM OKHCIICHUH B pacueTe Ha OHY MOJIEKY/Ty TJIFOKO3bI 00pasyeTcst 38 MoeKy
ATO.



CremoBaTenbHO, TIPH MOTHOM OKHCIICHHH 56 MOJIEKYJIBI TJIFOK03bI oOpa3yeTcs 38 x 56 = 2128
Mosiekyn AT®

6.2. IlosicHeHue.

1) I'enorumnsr poauteneii: 1) YKenckas oco0s: aaBb (maer nBa Tuma ramer aB; ab. My»xckas
0co0b: aabb (oauH THII raMeT ab).

2) I'eHOTHIIBI TOTOMCTBA: aaBB, aaBB.

3) deHOoTHUITBI TOTOMCTBA: aaBB — CBETJIOBOJIOCHIE, TOTY0OTIa3bIc;

aaBB — cBeTIIOBOJIOCKHIC, Kaperiiasbie.

1)OTBeT BKJIIOUAET B ce0s1 BCe Ha3BaHHbIE BBIIIE ATEMEHTBI, HE COACPKHUT OMOTOTHYECKUX
omm6Ook (3 Gamra)

2)OTBeT BKJIIOYAET B ceOs1 1BA U3 HA3BAHHBIX BBIIIE SJICMEHTOB M HE COJIEPIKUT OUOIOTHUECKUX
omun6ok, MJIN oTBeT BKItOYaeT B ce0s1 TpU HA3BAHHBIX BHIIIE AJIIEMEHTA, HO COJEPKUT
O6uonornyeckue ommnoOku (2 danna)

3)OTBeT BKIIIOYAET B c€0s TOJIBKO OJMH U3 Ha3BAHHBIX BBIIIE 3JIEMEHTOB U HE COACPKHUT
ouonornueckux omuodok, MJIM oTBeT BKIIIOYACT B ce0s JBa U3 HA3BAHHBIX BEIIIEC JIEMCHTOB, HO
coiepkuT onosornyeckue omuoku (1 6amr)

4)OtBet HenpaBUIIbHBIH 0

5)MaxkcumaabHbINH 0amt 3

CucremMa oueHUBAHNUSI KOHTPOJIbHOI Pa0doTHI 110 OMOJI0THHU

Bapuanr 2.

11 4 3.1 212111
1.2 40 3.2 12331
1.3 900 3.3 121211
2.1 235 4.1 AaBB
2.2 134 4.2 25

2.3 24

CopeprxaHrie BEpHOTO OTBETA U YKa3aHUS K OICHUBAHUIO 33JJaHUS 4acTH 5 U 6 (JlomyckaroTcs
WHbIE GOPMYITUPOBKHU OTBETA, HE UCKAXKAIOIIUE €T0 CMBICIIA)
S5.J1osicHeHus

1. xpomarun NJIN xpomocoma 9. nuktrnocoma (anmapar I'ombaxu)
2. s7Ipo 10. nmazmozmecma

3. SAPBIIIKO 11. mepoxoBatas JI1C

4. rmaaxas OIIC 12. rpansl

5. MUTOXOHJIpUS 13. crpoma

6. o6osouka NJIU knerounas cTeHKa 14. xnopornact

7. BakyoJsb 15. memOpana

8. muTockener

6.1. IosicneHnue.

1) B nporecce sHEpreTHUEcKoro oOMeHa, B X0/i¢ KUCIOPOIHOTO dTala U3 OJJHOM MOJIEKYIIbI
TIIIOKO3BI 00pa3zyercs 36 mosnexkyn AT®, ciegoBaTenbHO, TIAUKOIN3Y, a 3aTEM MTOJTHOMY OKHCIIe-
HUIO NI0JIBEpriIoch 972 : 36 = 27 MONEKyYJ TIII0KO3bI.

2) [Ipu rnukonm3e oHa MOJIEKyIIa TIFOKO3bI pacuieruisercst 10 2-yx monekyn [IBK ¢ o6pasoBa-
HueM 2 mosiekylt AT®. ITostomy konmuectBo Mosiekysn AT®, o6pazoBaBIIMXCS ITPU TIIMKOJIU3E,
paBHO 27 x 2 = 54.

3) IIpu mOTHOM OKHMCIICHHU OJTHOW MOJIEKYJIbI TITFOKO3bI 00pasyercst 38 monekyn AT®, cnenosa-
TEIHHO, MPU TTOJTHOM OKHUCIIEHUH 27 MOJIEKYII TJIFOKO3bI 00pazyercs 38 x 27 = 1026 monekyn
ATO.

6.2. IlosicHeHnme.
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3)OTBET: 25% — romy0oria3blii, CBETIOBOJIOCHIH.

1) OTBeT BKJIIOUAET B ce0s1 BCe Ha3BaHHbIE BBIIIE ATEMEHTBI, HE COACPKUT OMOIOTHYECKUX
omun6ok (3 6amra)

2)OTBeT BKJIIOYAET B ce0s Ba U3 HA3BAHHBIX BBILIE 3JIEMEHTOB U HE COJCPIKUT OMOJIOTUYECKUX
omn6ox, MJIN oTBer BkItOYaeT B ce0s1 TPH Ha3BAHHBIX BBIIIE JIEMEHTA, HO COACPIKUT
Oouosiornueckue omuoku (2 6amia)

3)OTBet BKIIIOYAET B c€0sl TOJIBKO OJIMH U3 Ha3BAaHHBIX BBIIIE 3JIEMEHTOB U HE COICPIKUT
ouonoruueckux omuook, MJIN oTBet BKItoyaeT B ceOsl 1Ba M3 HA3BaHHBIX BBIILIE 3JIEMEHTOB, HO
coJlepkuT ouonorudeckue omuoku (1 6amm)

4)OTtBeT HenpaBWIbHBIN 0

5)MakcuManbHbIN 062t 3



IIpome:xyTounasi arrectanusi. buosorusi. 11 kiacc (6a30Bblii ypoBeHb)
Cneuuduxanus

1. Hasnauenue pabomol: ONPENEIUTh CTENEHb CHOPMUPOBAHHOCTH 3HAHUHN, OCHOBHBIX
YMEHHI U HaBBIKOB, OLIEHUTh KAY€CTBO MOJATOTOBKH YYAIIUXCs 10 BCEM OCHOBHBIM T€MaM,
n3ydaembiM B 11 kiacce
2. Hopmamueno-npasosas 6aza. JJIokyMeHTBI, OTpEIETISIONIE HOPMAaTHBHO-TIPABOBYIO 0a3y

e 3akoH PD «O06 obpazoBaHum»

e @I'OC COO, yrBepxaeHHbIM npukazoM Munmpocsemienns 17.05.2012 Ne 413 (c

M3MEHEHUsAMHU U JonoiaHeHusMu Ha 01.09.2024 1.);

IIpomeskyTouHasi aTTecTalus (KOHTPOJIbLHAsA padoTa) 10 OHOJIOTUHU
11 kaace
1 BapuaHT
B yacti A K KaXJ0OMy 3aJJaHUIO IPUBOAUTCS 4 OTBETa, OAMH U3 KOTOPBIX BEPHBIN
A 1.Cpenu epeducieHHbIX TPUMEPOB apoMOp(}HO30M SIBIISETCS
1. TInockas popma Tena y ckara
2. TlokpoBHUTENHCTBEHHAS OKpPACKa Y Ky3HEUHKa
3. YerblpexkaMepHOE Cep/lie y NTUI]
4. Penykuus NUILIEBAPUTEIILHON CUCTEMBI y MAPA3UTUYECKUX YEPBEH
A 2. buonoruueckast 3BOJIOLUS — 3TO MPOLIECC
1. WMuauBUIyallbHOTO Pa3BUTHS OPTaHU3MA
2. Hcropuueckoro pa3BUTUS OPraHMYECKOI'0 MUpPa
3. DMOpHOHAIBHOTO Pa3BUTHSI OPTaHU3Ma
4. VYiyduieHus M CO3/1aHUs HOBBIX COPTOB PaCTEHUH U MOPOJ AKUBOTHBIX
A 3.B oTBeT Ha yBEIWYCHHUE YUCICHHOCTH MOIMYIISLNH KEPTB B TOMYJISIIIMA XHUITHUKOB
MIPOUCXOAUT
1. VYBenuueHue unciaa HOBOPOKJIECHHBIX 0COOEH
2. YMeHbIIEHHE YMCIIa MOJI0BO3PEbIX 0co0eit
3. VYBenndeHune yucliia )KEHCKUX 0co0ei
4. VYMeHbIlIeHHE YHCTa MYKCKUX 0co0eit
A 4.K npuanHaM SKOJIOTHYECKOTO KPU3HCa B COBPEMEHHYIO 1I0XY HE OTHOCUTCS
1. PanuonaisHOE MPUPOIOIIOIH30BAHHE
2. CTpOUTENbCTBO TUIOTHH Ha peKax
3. CenbCKOXO03sMCTBEHHAS I€ATEIIBHOCTD YEJIOBEKA
4. TIpombIuieHHAst AEITEITHHOCTD YEIOBEKa
A 5.0mnpenenenHblil HAOOpP XPOMOCOM Yy 0COO€ OJTHOTO BU/Ia CUUTAIOT KPUTEPUEM
1. ®uznonornyeckum
2. Mopdonornueckum
3. T'enermueckum
4. buoxumMHuecKUM
A 6. OT60p 0co0eii ¢ yKIOHSIOIUMUCS OT CpeIHEN BEIIMIMHBI TPU3HAKAMHU HA3bIBAIOT
1. JIBmwxymum
2. MeromuuecKkum
3. Crabunmm3upyromum
4. MaccoBbM
A 7. OCHOBY €CTECTBEHHOT0 0TOOpa COCTaBIIAET
MyTanrOHHBIN MPOIECC
Bunoo6pazoBanue
buonornueckuit mporpecc
OTtHOCHTENbHAS TPUCTIOCOOTIEHHOCTD

el el



A 8. Ha xakom 3Tare 3BOJIOIMH Y€JI0BEKa BEAYIIYIO POJIb UTPAIH COL[MAIbHBIE (DAaKTOPHI
1. JlpeBHeWmux Jronei
2. JlpeBHuX nroaei
3. Heanpepranbuen
4. KpomaHBOHIIEB
A 9. Bunoas cTpyKTypa OHOTeo1eHo3a jieca XapaKTepu3yeTcst
1. SpycHbIM pacnoyioKeHHUEM >KUBOTHBIX
2. UucioM SKOJIOTHYECKHUX HHUII
3. Pacnpenenenuem opraHu3MoOB B TOPU30HTAX Jieca
4. MHoroo0pa3ueM OOUTarOIIKUX B HEM OPraHU3MOB
A10. broreoneHo3 CUUTAIOT OTKPBITOM CUCTEMOM, TAK KaK B HEM ITIOCTOSIHHO MPOUCXOIUT
1. Ilputok sHepruu
2. Camoperymsus
3. Kpyrosoport Bemiect
4. bopn0a 3a cyIiecTBOBaHUE.
B 3apanusix B 1 — B 2 Boi0epuTe TPU BePHBIX 0TBETA
B 1. K dakTopam 3BOJIOIIH OTHOCST
Kpoccunrosep
MyTauroHHBIN IpoLEecc
MonudukamoHHYI0 H3MEHYUBOCTb
Nzonsammro
Mmuoroo6pasue BUI0B
EcTecTBennsbIit 0TOOD
B2. CaMOperH}II_II/I}I B DKOCHCTEME Talru mposBISETCS B TOM, YTO
UucneHHOCTD AepEBbEB COKPALAETCS B PE3YJIbTATE JIECHOIO IOXKapa
Bonku orpaHu4YMBarOT poCcT YHCIEHHOCTH KaOaHOB
MaccoBoe pa3MHOKEHHE KOPOEI0B IPUBOIUT K TMOENN 1€PEBHEB
YucneHHOCTh 00K 3aBUCUT OT YpOjKasi CEMSIH eI
[Tomynsiyst kaOaHOB MOHOCTHIO YHUUYTOXKAETCS BOJIKaAMH
COBBI 1 JIUCULIBI OTPAHUYMBAIOT POCT YUCIEHHOCTH MBIILIEH
B 3aganunsx B3 u B4 yctaHoBHTE COOTBETCTBHE MEKAY COAEPKAHMEM NEPBOro U
BTOPOro CT0JI00B
B 3. ycTaHOBHTE COOTBETCTBHE MEKIY OPraHU3MAMHU U HANIPABJIEHUSIMH IBOJTIOLMHT

SN,

Ok WN P

Opranusmsl Hanpasnenus 3Bomonnn
1. Crpaycomy A) Guosornyeckuit mporpecc
2. Cepas Kpbica b) Guonoruueckuii perpecc
3. JloMoBas MbIIIb
4. CuneseneHble (IMAaHOOAKTEPUN )
5. Open 6epkyT
6. Yccypuiickuil Turp
B 4. YcTranoBuTe cOTBeTCTBHE MEK1y NPU3HAKAMM 0TOOPA U €ro BUAAMU
[Tpusnaku orbopa Bun
orbopa
1. Coxpansiet ocoOeil ¢ moJIe3HBIMU B IaHHBIX YCIOBUIX MPU3HAKaMU A)
€CTECTBEHHBIN
2. TlpuBoAMT K CO3/IaHHMIO HOBBIX ITOPOJI )KUBOTHBIX M COPTOB PACTECHHMA b)
HCKYCCTBEHHBIN

3. CrocoOCTBYET CO3/ITaHUIO OPTAHU3MOB C HY)KHBIMHU YEIOBEKY
a. Hzmenenmsmn
4. TlposiBisieTcss BHYTPH MOMYJISAIAN U MKy MTOMYJIAIUSIMHU OJTHOTO BUAA



5. Jle#cTByeT B IPUPOJIC MUJUTHOHBI JIET

6. IlpuBoauTt Kk 06pa30BaHUIO HOBBIX BHUJIOB

7. TIpoBoauTCS YEIOBEKOM

B 5. YcranoBuTe nociaenoBaTeIbHOCTh OOBEKTOB B MACTOUIITHOMN MUIIEBOM IeTH
Tns

[Mayk

Boxbs kopoBka

I'pau

Jluctbs pactenuit

B 6. — YcTaHOBUTE XPOHOJIIOTHYECKYIO ITOCIIEIOBATEIILHOCTh AaHTPOIIOTeHE3a
UYenoBek yMenblit

YenoBek NpsIMOXOAAIINI

Hpuonurex

Heannepranen

. Kpomanbownerr.

C 1 YucneHHOCTh MOMYJSALUNA OKYHEH B peKe COKpalaeTcs B pe3yabTaTe 3arpsi3HeHUs BOIbI
CTOYHBIMU BOJIAMHU, YMEHBIIIEHUS YUCICHHOCTH PACTUTEIBbHOSAHBIX PHIO, YMEHBIICHUS
COJIepKaHusl KHCIopo/ia B Boie 3uMoi. Kakue rpymiibl 3kojorudeckux (hakropos
MIpe/ICTaBJICHBI B JAHHOM TepedHe?

C 2. Uem npupoaHast 3KOCUCTEMA OTIIMYAETCS OT arpO3KOCHCTEMBI?

orwbpPE

orwdPE



