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1. MOSACHUTEJIBHAS 3AIINCKA

[Iporpamma o61uieoOpa3zoBaTesibHON yueOHON nucuuIuinHbl «buonorus» npeaHazHaueHa s
U3ydyeHus: OHONOrMM B TPOPECCHOHATBHBIX O00pa30BaTEIbHBIX OPTaHU3AIMIX, PEATH3YIONINX
o0pa3oBaTeNpHy0 MPOrpamMMy CpeIHero oOmero oOpa3oBaHHsA B IMpelelax OCBOCHUS OCHOBHOM
obpazoBarensHoil mporpammbel CITIO (OOIT CIIO) Ha 6a3e OCHOBHOTO OOIEro OOpa3oBaHHS IPH
MOJITOTOBKE CIIEIUAINCTOB CPEAHEr0 3BEHA.

[Tporpamma pazpabotana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oobmero obpazoBaHus,
MPEIbSABISEMBIX K CTPYKType, COJEpKaHUI0O M pe3yjabTaTaM OCBOCHUS Y4eOHOW JHCUUIUIMHBI
«buonorusi», B COOTBETCTBUM C PekoMeHTalMsAMU IO OpPraHU3alMH TOJYYEHHs CpeIHEero oOmIero
oOpa3oBaHMs B TIpejesax OCBOCHMS OOpa30BaTENbHBIX MPOrPaMM CpeIHEro mNpodhecCHOHATILHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOrO o00mero ooOpa3oBaHuMs C YdeToM TpeOoBaHUIl (enepanbHbIX
rOCyJIapCTBEHHBIX ~ O0pa30BaTelIbHBIX CTAHJAPTOB U  TOJYy4yaeMOW  CIEUUATbHOCTU  CPEIHEro
npodeccnoHabHOTO 00pazoBaHus (MUCbMO JlemapramMeHTa TrOCYZapCTBEHHOW MOMUTHKUA B cdepe
noarotoBku pabdoumx kaapoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne06-259, ¢ yuérom
YTOYHEHUH K pekoMeHaanusm ot 25.05.2017r., mporokos Ne3).

Copepxanue mporpaMMbl «bUOJIOTHS» HAmpaBiICHO Ha JOCTHIKEHHE CIENYIONINX IIeNei:
noJiyueHue (pyHaaMeHTaJIbHBIX 3HAaHUN O Ouosiornyeckux cucremax (Knerka, Opranusm, Ilonynsauus,
Bun, DxocucreMa); HCTOPUU Pa3BUTHSI COBPEMEHHBIX MPEICTABICHUN O KUBOM MPUPOJIE, BHIAAIOIIUXCS
OTKPBITUSIX B OHMOJIOTMYECKOH HayKe; poju OHOJIOrMYecKoW HayKd B (OPMHPOBAHHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUpPA; METOJIaX HAyYHOTO MO3HAHUS; OBJaICHUE YMEHHUSIMH JIOTHYECKH
MBICIHTH, 000OCHOBBIBATH MECTO M POJIb OMOJIOTHUECKUX 3HAHUIN B MPAKTHYECKOW JESTEIHLHOCTH JIFOJICH,
Pa3BUTHUU COBPEMEHHBIX TEXHOJIOTHIA; ONPEENISITh )KUBbIE 00BEKTHI B IPUPO/IE; TPOBOAUTH HAOIIIOICHUS
32 9KOCHCTEMaMH C IIeNbI0 MX ONMCAHMS M BBISABICHHS €CTECTBEHHBIX M aHTPOIOTCHHBIX W3MEHEHHIA;
HAXOJUTh U aHAJIU3UPOBATh MH(OPMALIHUIO O )KUBBIX O0BEKTaX; pPa3BUTHE MO3HABATEIIbHBIX WHTEPECOB,
MHTEIJUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH 00yJaromuxcs B MPoIecce U3y4eHUs: OMOIOTHUECKUX
SIBIIGHUH; BBIIAIOIIUXCS JTOCTHXKEHUN OMOJIOTHH, BOLIEANINX B OOIIEUETIOBEUECKYIO KYIbTYPY; CIOKHBIX
Y IPOTUBOPEYMBBIX IIyTEM pa3BUTUS COBPEMEHHBIX HAy4YHBIX B3IUIAIOB, UACH, TEOPHM, KOHILENIINM,
runote3 (0 CYIIHOCTH M NPOMCXOXAECHUHM >KU3HM, 4YelloBeKa) B XojAe paboThl € pa3In4yHbIMU
MCTOYHUKAMU UH(POPMAILINH; BOCIIUTAHUE YOSKICHHOCTH B HEOOXOJMMOCTH MTO3HAHMUS KHUBOW TPUPOJIBI,
HEOO0XOJMMOCTH  PAIlMOHAJILHOTO HPUPOAONOIb30BAHUS, OEpEekKHOro OTHOUIEHUS K MPUPOJHBIM
pecypcaM M OKpYKaromiel cpejie, COOCTBEHHOMY 3/0POBBIO; YBaKEHHS K MHEHHIO ONIOHEHTA IPH
00CyX/IeHUM OHOJOTMYECKUX MpoOJeM; HCHOJIb30BAHWE MPUOOPETEHHBIX OHONIOTMYECKMX 3HAHUUA U
YMEHUW B TOBCEIHEBHOM >KM3HU VISl OICHKU TOCJIEACTBUI CBOEH ACATENBHOCTH (M JIE€ATEITBHOCTH
ApYTuX JIOAeH) MO OTHOILEHUIO K OKpY)Karollel cpene, 3A0pPOBBIO JPYTUX JIOJEH U COOCTBEHHOMY
3I0pOBBIO; 0OOCHOBAaHHME M COOMIOJIEHUE Mep MPOodUIAKTUKN 3a00I€BaHUM, OKa3aHHE MEPBOM MOMOIIH
IIPU TpaBMax, COOJIIO/ICHUE IPAaBUII MTOBEIEHUS B IPUPO/IE.

[Iporpamma yueGHON nucuuIuiMHbl «buonorusy sBisercs OCHOBOW Ui pa3paboTKHU padoumx
nporpaMM, B KOTOPbIX THpodecCHOHaNbHbIE O00pa3oBaTelIbHbIE OpPraHU3ALUHU, pPEATU3YIOLIHe
o0pa3oBaTeNbHYI0 MporpaMMy cpenHero obmiero oopaszoBanusi B npezaenax ocoeHusi OOIl CIIO Ha
06a3ze  OCHOBHOro oOmiero oOpa3oBaHUs, YTOUHSAIOT  COJAEp)KaHHMEe yd4yeOHOro  Mmarepuania,
MOCJIEIOBATEIBHOCTD €T0 M3YYCHUs, pacipe/ielieHie YIeOHBIX YacoB, TEMATHKY pedepaToB (IOKIAIOB),
BUJIBl CAMOCTOSITENIbHBIX paboT, y4yWTHIBas CHEUU(HUKY MOPOrpaMMbl MOJATOTOBKH CHEIHAINCTOB
CpeIHEero 3BeHa, OCBAMBAEMOM CIIEIIHATHHOCTH.

[IporpamMMa MOET UCIOJNB30BAThCS JAPYTMMHU  NMPO(ECCHOHAIBHBIMU  00pa30BaTEIbHBIMU
OpraHU3alMsIMHU, PEATU3YIOMUMHA 00pa30BaTEIbHYIO MPOTPAMMY CpPEIHEro OO0IIero oOpa3oBaHUS B
npenenax ocoeHust OIIOIT CITIO na 6a3e 0CHOBHOTO 00111er0 00pa30BaHKs — MPOrPaMMbl OJTOTOBKH
cneruanucToB cpennero 3BeHa (IICC3).

2. OBIIIASI XAPAKTEPUCTHKA YUYEBHOM JUCHUILIUHBI «bUOJIOT UST»



buonoruss — cucrema Hayk, M3y4arolliasi BCe aCHeKThl KU3HHU, Ha BCEX YPOBHSAX OpPraHU3ALUU
KMBOTO, HaYMHAas C MOJIEKYJISAPHOTO M 3akaHuuBas OuochepHbIM. OOBEKTaMU H3y4eHHS OHOIOTHU
SIBJISIFOTCSI )KUBbIE OPIaHU3MBbI, UX CTPOEHUE U KU3HEAEATEIbHOCTh, UX MHOr000pa3ue, IpOMCXOXkKAECHHUE,
IBOJIIONMSI M PACIIPE/ICTICHUE JKUBBIX OpraHn3MoB Ha 3emute. OOmmias OMONOTHS W3y4aeT 3aKOHBI
HCTOPUYECKOI'0 M MHAMBUIYaTbHOTO Pa3BUTHUS OPraHU3MOB, OOLIME 3aKOHBI )KU3HU M T€ OCOOCHHOCTH,
KOTOpBIE XapaKTEPHbI Ul BCEX BUAOB JKMBBIX CYIIECTB HA IUIAHETE, a TAKXKE MX B3aUMOJACHUCTBHUE C
OKpy»Katomel cpenoid. buosorus, Takum o0Opa3om, SBISETCS OJHOW M3 OCHOBOIOJAralOUIMX HAyK O
KHM3HH, a BIIAJICHUE OMOJIOTMYECKHMMH 3HAHUAMU — OJHHM M3 HEOOXOIUMBIX YCIOBUH COXpaHEHHS
KHM3HU Ha raHere. OCHOBY coJiepaHMs y4eOHOM qUCHUIUIMHBL «BHOJIOTHs» COCTaBIAIOT ClIEAYIOLINE
BEAYIINE UJICU: OTIIMYUTEIbHbIC TPU3HAKH KUBOW MPUPOBI, €€ YPOBHEBAs OpraHu3alys 1 3Boonus. B
COOTBETCTBUM C HHUMM BBIICICHBI COJEpXKATeIbHbIC JMHUU: OMOIOIMsA Kak Hayka; OMOJOrHYecKue
3aKOHOMEPHOCTH; METO/bl HayYyHOrO TO3HAHUS; KJIETKA; OPraHU3M; MOMYJISLUS; BUI;, SKOCUCTEMBI (B
TOM 4Hciie ouocdepa).

Copnepxanue y4eOHOW NUCIMILIMHBI HANPABICHO Ha IOJTOTOBKY OOYYAIOMIMXCS K PEIICHUIO
BOKHEHIIMX  3a4ay, CTOSIIMX Iepe] OWOJIOTMYEeCKOM  HaykoW, — 10  pallOHAJIBHOMY
MIPUPOJIOTIOIB30BAHUIO, OXPAaHE OKPYKAIOMIEH CpPebl U 37J0POBbS JIIOJICH.

B npodeccuonanbHbIX 00pa3oBaTENbHBIX OpPraHU3ALMUAX, pEATU3yIOIUX 00pa30BaTEebHYIO
nporpaMmy cpegHero oOmiero oOpaszoBanusi B mpeaenax ocBoeHusi OOIl CIIO na 6Ga3e OCHOBHOTO
obuiero oOpa3zoBaHMs, M3ydyeHUE Y4eOHOH IucCHMIUIMHBI «bHonorus» nmeer cBoM OCOOEHHOCTH B
3aBHCUMOCTH OT TPOQHIIs IpoPecCHOHATHLHOr0 00pa3oBaHms, 0a3upyeTcss Ha 3HAHUIX O0YJaroIIUXCs,
MOJIyYEHHBIX [IPU U3YYE€HUHN OUOJIOTUH, XUMUHU, GU3UKH, Teorpadun B ocHOBHOM mikoie. [Ipu ocBoennn
cnerranbHOCcTel CITO TexHMYeckoro mpoduis mpohecCHOHATFHOTO 00pa30BaHMs OHOIOTHS U3yJaeTCs
Ha 6a30BoM ypoBHe PI'OC cpennero olriero oOpa3oBanusi, ITO BbIPAXKAETCS B COAEPKAHUU O0yUCHHUS,
KOJINYECTBE YacOB, BBIIEISIEMBIX Ha HM3YYCHHE OTJECIBHBIX TE€M y4eOHOW AMCIUIUIMHBI, TITyOMHE HX
OCBOGHHS OO0YyYaloUUMHCS, O0beME U XapakTepe INPaKTHUUECKUX 3aHATUH, AEMOHCTpalul, BUAAX
BHEAYJAUTOPHOW CaMOCTOATENbHON paboThl CTyAeHTOB M T.n. llpm orbope coxmepkaHust ydeOHOU
JUCLUUIUIMHBL «BbUoorus» MCnoab30BaH KyJIbTYypOCOOOpa3HbIH MOAXOJ, B COOTBETCTBUU C KOTOPBIM
oOydJaromuecst JTOJDKHBI YCBOWUTh 3HAHHMS W yMEHHs, HeoOXoaumble s (OpMHUpPOBaHUSA OOIIEH
KYJIBTYpPBI, ONPEEIISIONIeH aJlekBaTHOE TIOBEACHNE YEI0BEKa B OKPYKalolIeH cpejie, BOCTpeOOBaHHbBIE B
KU3HHU M B IPAKTUYECKOH AedrenbHocTH. Oco00e BHUMaHHE Y/AETICHO YKOJIOTHIECKOMY 00pa30BaHUIO U
BOCIIUTAHHUIO OOyyaromuxcs, (POPMUPOBAHMIO y HUX 3HAHMA O COBPEMEHHOW €CTECTBEHHO-HAY4YHOM
KapTHHE MHpa, IICHHOCTHBIX OpPWEHTAIlMi, YTO CBUAETENBCTBYET O TyMaHU3allUH OHOJIOTHYECKOTO
o0Opa3oBaHMUsl.

Copepxanue y4yeOHOW JUCHUIUIMHBI IpeaycMaTpuBaeT (QOpMHUpPOBAHUE Y OOyYaromIMUXcs
oO0lleHayYHbIX 3HAHWH, YMEHUN W HABBIKOB, YHUBEPCAJIbHBIX CHOCOOOB JESITEIBHOCTH M KIFOUEBBIX
KOMIIETEHIIM, BKIIOYAIOIINX YMEHHE CpaBHHUBAaTh OWOJOTHYECKHE OOBEKTH, aHAJINU3UPOBATbH,
OLIEHUBaTh M 0000LIaTh MOJyYEHHBIE CBEACHUS, YMETh HAXOJIUTh M MCIIOJIb30BaTh MH(OpMAIUIO U3
Pa3IMYHBIX UCTOYHUKOB.

N3yuenne obmeoOpa3oBaTenbHOW — yd4eOHOM  aucuuiuiiHel — «buonorus» — 3aBepriaercs
MoJIBeIcHneM UTOToB B hopme nuddepeHnnpoBaHHOTO 3a4eTa B paMKax MPOMEKYTOUYHOW aTTEeCTaIlHN
crynentoB B mporecce ocBoeHuss OOIl CIIO ¢ mnomydyeHueM cpeaHero oOIero ooOpa3oBaHUs
(ITTICC3)1.cpennero 3Bena, ocBamBaemoil crenuanbHocTd 23.02.03 Texnuyeckoe oOcIyKMBaHUE U
PEMOHT aBTOMOOMIILHOT'O TPaHCIIOPTA.

[TporpaMMa MOET WCIIOJIB30BAThCS JAPYIMMH MPO(HECCHOHAIBHBIMUA  00pa30BaTEIbHBIMU
OpraHU3alMsIMHU, PEaTU3YIOIMMHA 00pa30BaTEeIbHYI0 MPOTpaMMy CpeaHEero oomero o0pa3oBaHUS B
npenenax ocsoenuss OOIT CITO na 6a3e ocHoBHOTO 00111eTO 00pazoBanus (IIICC3).



3. MECTO YYEBHOW JUCHUILINHBLI B YYEEHOM ILIAHE

VYueOnas qucuuminHa «buonorusy sBisercs yueOHbIM IPEIMETOM 110 BEIOOPY U3 00s13aTENbHON
npeamerHoit obnactu «EcrectBennsie Haykn» PI'OC cpennero oOmero obpasoBanus. B Pumnmarne,
peanuzyronieM 00pa3zoBaTENbHYIO MPOrpaMMy CpeIHEro o0iero odopa3oBaHusl B Mpeiesiax OCBOCHUS
OOII CIIO Ha 6a3e ocHOBHOTrO 00IIero odpa3zoBanusi, yueOHas gucnuiuinHa «buonorusy uzydaercs B
obmeobpaszoBarenbHOM IukIie yueoHoro miana OOIT CITO Ha 6a3e ocHOBHOTO 001Iero 00pa3oBaHus C
nojyyeHueM cpeanero odmiero obpazosanus (IIIICC3). B yuebnom mmane IITICC3 mecto yueOHOIM
TUCHUIUTMHBL «buonorus» — B cocTaBe 00111e00pa30BaTEbHBIX Y4Y€OHBIX IUCLHMILIUH IO BHIOODY,
dbopMupyeMbIX U3 00s3aTeNbHBIX TpeaMeTHBIX obnacteir ®I'OC cpemHero obimiero oOpa3oBaHUs, IS
cnernuanbHocTH CITO 23.02.03 Texaudeckoe 00CIy)KMBaHUE U PEMOHT aBTOMOOHILHOTO TPAHCIIOPTA.

4. PE3YJBTATHI OCBOEHMS YYEEHOM JUCIHUATLJIMHBI
OcBocHre coaepxkaHUs y4eOHOW TUCIHUIUIMHBI «buosorus» o0ecrnednBaeT IOCTHIKCHHE
CTY/IEHTaMH CJIEYIOLUX PE3YIbTaTOB:

JUYHOCMHBIX

—C(OPMUPOBAHHOCTh YYyBCTBAa TOPJOCTH M YB@KEHUS K HUCTOPUM M  JOCTHXKEHUSIM
OTEUYECTBEHHON OMOJIOrMUECKON HaYKH;

— IPEeACTaBJICHUS O LIEJIOCTHOM €CTECTBEHHOHAYYHOH KapTUHE MUPA;

— TIOHMMaHHWE B3aUMOCBSI3M M B3aWMO3aBHCHMOCTH €CTECTBEHHBIX HAayK, WX BIMSHUS Ha
OKpYXKaloIlyl0 Cpely, SKOHOMHYECKYI0, TEXHOJIOTMYECKYIO, COLHMAIBbHYIO M 3THYECKYI Cc(hepbl
JeSITeIbHOCTH YEJIOBEKa;

— CIIOCOOHOCTH MCIIOJIb30BaTh 3HAHUSI O COBPEMEHHOM €CTeCTBEHHO-HAY4HOH KapTHHE MUpa B
001eo0pa3oBaTeNbHON M MPOPECCHOHATBFHON NESTETLHOCTH; BO3MOKHOCTH MH(POPMALMOHHON CpPEebl
111 o0ecredeHns: NPOyKTUBHOIO CaMOO0Opa30BaHMs;

—  BIIQJICHUE KYyJIbTYpPOH MBIIUIEHUS, CIIOCOOHOCTh K OOOOIICHHUIO, aHAJIH3y, BOCIPHSATHIO
uHpopMalnuu B 00JAaCTH €CTECTBEHHBIX HAayK, IIOCTAHOBKE LM W BbIOOpY IyTel ee JOCTUXKEHHUS B
npodeccuoHaIbHOHI cdepe;

— CIIOCOOHOCTb PYKOBOJICTBOBATHCS B CBOCH JI€ATENILHOCTH COBPEMEHHBIMU MPHUHLUIAMU
TOJIEPAaHTHOCTH, JUAJIOTA U COTPYTHHYECTBA; TOTOBHOCTh K B3aMMOJCHCTBHIO C KOJUIETaMH, padoTe B
KOJIJICKTHBE;

— TOTOBHOCTbH HCIIOJIF30BAaTh OCHOBHBIE METOIbI 3alIUTHI OT BO3MOKHBIX ITOCIIEJICTBUI aBapui,
KaracTpo(, CTUXUIHBIX O€CTBU;

— oOnanaHue HaBbIKaMM 0Oe€30MacHON pabOThl BO BpeMsi MPOEKTHO-HCCIEAOBATENbCKOW U
HKCHEPUMEHTAIBHOMN eSTETbHOCTH, IPU MCII0JIb30BaHUM J1a00paTOPHOro 000py10BaHHUS;

— CIIOCOOHOCTH MCIOIB30BATh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUYECKOHN JIEATETHHOCTH
U TOBCETHEBHOM MXHU3HHM A COOMIONEHUS Mep Npo(UIAKTUKH OTPABICHUH, BUPYCHBIX M APYTHX
3a00JIeBaHNH, CTPECCOB, BPEIHBIX MPUBBIYEK (KYpEHUs, AIKOTOIM3Ma, HAPKOMAaHWH ); TIPABHUII TIOBEICHUS
B IIPUPOJIHOM CPELIE;

— TOTOBHOCTH K OKa3aHHUIO MEPBOI TOMOIIH MPU TPaBMaXx, MPOCTYAHBIX U IPYTUX 3a00JI€BaHUSX,
OTpPABJIEHUSIX MHUILEBBIMU MPOTYKTAMHU;

MemanpeomemHuIx:

—  OCO3HaHHE COIMAIbHONW 3HAYMMOCTH CBOEW CHEIHMAIbHOCTH, OOJajaHHe MOTHBAaIMEd K
OCYIIECTBICHUIO MPO(ECCHOHATLHON ACSITETHHOCTH;

— TIOBBIIIEHHE WHTEJUIEKTYaJbHOTO YPOBHS B INpOLIECCe M3YYEHUS OMOJOTHMUYECKUX SIBICHUII;
BBIJIAIOMINXCS JOCTHDKEHHI OWOJIOTHH, BOIICAIIAX B OOIIEUETOBEYECKYIO KYIBTYPY; CIOKHBIX H
INPOTHUBOPEUYUBBIX IyTeH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISIJIOB, WIEH, TEOpHUH, KOHLEMIIMMH,
rurnote3 (0 CYIIHOCTH W TPOWCXOXICHUHM KM3HH, YEIOBEKa) B Xone paboThl ¢ pa3ImIHBIMHU
MCTOYHUKAMU MHPOPMALIUY;

—CIMOCOOHOCTh OPTaHU30BBIBATH COTPYTHIUYECTBO €IMHOMBINICHHUKOB, B TOM YHCIIE c
HCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;



— CIOCOOHOCTh NOHUMATh MPUHIUIIBI YCTOMUMBOCTU U MPOJYKTUBHOCTH KHUBOW IPUPOIBI, IyTH
ee M3MECHEHHUs M0/ BIMSHUEM AaHTPOIOTEHHBIX (PAKTOPOB, CHOCOOHOCTH K CHCTEMHOMY aHaU3y
r7100aJIbHBIX 3KOJOIMUYECKUX MPOOJIEM, BOIPOCOB COCTOSHUS OKPYXKAroIeH Cpe/ibl U PalliOHAIBLHOIO
HCII0JIb30BAaHUS IPUPOJIHBIX PECYPCOB;

— yMeHue OOOCHOBBIBaTH MECTO M PpOJIb OHOJOIMYECKMX 3HAaHUM B MPAKTUYECKOM
JESTEIbHOCTH JIIOJIEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUI; ONIPENEIATh KUBbIE OOBEKTHI B IPUPOJE;
IIPOBOJIUTH HAOIIONEHUS 332 SKOCHCTEMAaMM C LI€JbI0 UX ONUCAHUSA M BBIABICHUS €CTECTBEHHBIX U
AHTPOIOTEHHBIX U3MEHEHUI; HAXOJUTh U aHATU3UPOBATH HHPOPMALIUIO O KHUBBIX 00BEKTAX;

— CHIOCOOHOCTh NPUMEHATh OMOJIOTHUECKUE U SKOJIOTHYECKHE 3HAHUS I aHaAJIN3a IPUKIIAIHbBIX
poOIIeM X035IICTBEHHOH 1A TEIbHOCTH;

— CHOCOOHOCTh K CaMOCTOSITEJIbHOMY IPOBEICHUIO UCCIIEOBAaHUH, IOCTAHOBKE €CTECTBEHHO-
HAYYHOTO 3KCIIEPUMEHTA, UCIOJIb30BAHNI0 WH(POPMALMOHHBIX TEXHOJOTHNA Il PELICHUs HAYYHbIX U
po¢eCCUOHANIBHBIX 3a/1a4;

— CIIOCOOHOCTh K OIIGHKE JTUYECKHX aCIEeKTOB HEKOTOPBIX HCCIeNOBaHUNA B 001acTH
OMOTEXHOJIOIUHU (KJIOHMPOBAaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHHUE);
npeomMemHubIx:

— c(OpPMHUPOBAHHOCTb IPEJCTABICHUN O pOJIM U MecTe OMOJIOTMM B COBPEMEHHOM HaydHOU
KapTUHE MHUpa; MOHMMaHUWE poJin Ouosiornu B (POPMHPOBAHUM Kpyroszopa MU (YHKIHMOHAIBHOU
I'PaMOTHOCTH JJIsl pELICHMSI IPAaKTUYECKUX 33124,

— BJIQJICHUE OCHOBOIOJAralolMMU MOHATUSAMU M TPEACTABICHUSMHU O >KUBOW IpPUpOJE, €€
YPOBHEBOI OpraHM3allud U 3BOJIIOLMHU; YBEPEHHOE IOJb30BaHHE OMOJOrMYECKOW TEPMMHOJIOTUEH U
CHMBOJINKOM;

— BJIaJICHUE OCHOBHBIMM METOJIaMH Hay4YHOTO MO3HAHUS, UCIIOJIb3YEMbIMH PU OMOIOTHYECKUX
UCCIIEIOBAHUSAX KUBBIX OOBEKTOB U DKOCHCTEM: OIMCAHUEM, M3MEPEHUEM, IPOBEACHUEM
HaOJII0ICHUH; BBISBJICHHUE U OLICHKA aHTPOIOI'€HHBIX U3MEHEHUH B IPUPO/IE;

— c(opMHUPOBAaHHOCT YMEHUH OOBSACHITH pE3YNbTaThl OHOJIOTMYECKHX SKCIIEPHUMEHTOB,
pelaTh 31eMeHTapHble ONOJIOTHYECKUe 3a1a4H;

— c(hopMHUPOBAaHHOCTH COOCTBEHHOM MO3ZUIIUHU MO OTHOLICHUIO K OMOIOTHYECKON WH(POpPMAIHH,
MOJTy4aeMO U3 pa3HbIX HCTOYHHUKOB, II100AJIBHBIM 3KOJIOTHYECKUM Ipo0IeMaM U MyTIM UX PELIeHHUS.



5. CTPYKTYPA U COJEPXKAHUE YUEBHOM JUCIUILINHBI
5.1. O6beM yueOHOI TMCUUIIIMHBI M BUIbI YUeOHOH padoThl
Pabouast yueOHas mporpamMma JUCHUILIMHBI IIOCTPOSHA MO MOIYJILHO-OJI0YHOMY MpUHIUITY. B

tabnuie 5.1 ykazan 00beM BpeMEHH, 3alJITaHUPOBAHHBIA Ha Peali3alliio BCEX BHJIOB YUeOHOH pabOThI.

Ta6muma 5.1 - O6bemM BpeMeHH, 3alJIaHMPOBAHHBIM Ha peaM3alldio BCEX BUAOB YUeOHOU pabOThI

Bup yuedHoii padoTbl O0bem
4acoB
MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 54
O6s13aTesibHAsI ayUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 36
B TOM YHCIIE:
TeopeTuiecKkoe o0ydeHue 34
MPAKTUYECKHUE 3aHSITUS 2
BHeayauTopHasi caMmocTosITe/IbHASA padoTa odyuaronierocs (Bcero) 18
B TOM YHCIIE:
uccieaoBarenbekas pabora 2
pabota ¢ nHHOPMALIMOHHBIMU UCTOYHUKAMU 2
pedepaTuBHas padboTta 2
pacyeTHO —Tpaduueckas padbora 4
TBOPYECKUE 3aJJaHUS 2
MOJITOTOBKA MTPE3ECHTAIIMOHHBIX MAaTEPHAJIOB 4
CcOCTaBJICHUE TaOJIHI], CXEM 2
COCTaBJICHHE OMOPHBIX KOHCIIEKTOB, TE3UCOB 2
[TpoBepka KayecTBa YCBOSHHS H3y4YEHHOTO MaTepHala OCYIIECTBISIETCS ¢ TPUMEHEHUEM
perTuHroBoi Texunosnoruu. [Ilpomexxyrounas arrecranus (1 cemecTp) mpoBoaUTCSA 1O
OKOHYAHUU M3yUYeHUs Kypca AUCHUILTUHBI B hopme auddepeHnpoBaHHOTo 3a4€Ta.

5.2. TemaTu4eckuii IJIaH 1O AMCUMILIMHE B pa3pe3e MoayJieil
JJISl CTY/ICHTOB OYHOTI'0 OT/IeJICHUS

HaunmenoBaHue o = © KonnyecTBo ayTMTOPHBIX YacoB
o [ =
MOzyIeit i TeM g 2 £ = B TOM 4HCIIE:
AR SFl a2y
s 2= o
S 9=l 220
>2&8 =5 8 g o
2 Qg gl BEoE Bcero = =
52535 > S 58k JIII3,
H|
2z > 8.8 S 3 £ | ceMuHapsl
S o Yo
= °l A g = &
Beeoenue 2 2 2
Moayab 1. YueHue 0 KJIeTKe 10 4 6 4 2
Tema 1.1. Xumuueckas opeanuzayus 4 2 2 2
knemxu. Heopeanuueckue coeounenus
kaiemxu. Cmpoenue u yHKkyuu
KAemKu
Tema 1.2 JKusnenHwiili yuxi kiemxu 6 2 4 2




Mopyas 2 6 2 4 4
Opranusm. PazmHoxkeHue u

HHIHBHIYaJbHOE Pa3BUTHE

OpraHHu3MoOB

Tema 2.1. Unousuodyanvroe pazsumue 2 2 2
yenoseKa

Tema 2.2. Unousuodyanvnoe pazsumue 4 2 2 2
yenoeeKa

MoayJb 3. OCHOBBI T€HEeTHKH U 14 6 8 8
CeJIeKIHH

Tewma 3.1. OcHoswt yuenus o 4 2 2 2
HACNIe0CMEEHHOCIU U USMEHYUBOCIU.

Tema 3.2. 3axkonomeprnocmu 4 2 2 2
UBMEHYUBOCIU

Tema 3.3. Buomexnonozus, eé 4 2 2 2
00CmMuUdICeHUs U NepcneKmuesl

pazeumusi

Tewma 3.4 Cenexyus pacmenuti, 2 2 2
HCUBOMHBLX U MUKPOOPSAHUIMOB

Monayab 4. Ilpoucxoxaenue u 10 2 8 8
HAaYaJIbHBIE ITANbI Pa3BUTHS

JKU3HM Ha 3emuie. DBOIIOLIMOHHOE

y4eHune

Tewma 4.1. Teopus s6o0yuu. 4 2 2 2
Tewma 4.2. Makpo- u muxpossonoyuu 2 2 2
Tema 4.3 Pazsumue opeanuyeckozo 2 2 2
mupa

Tema 4.4 Ilonoswcenue uenoseka 6 2 2 2
cucmeme OpeaHuyecKo2o Mupa

Mopayas 5. [Ipoucxoxaenue 2 2 2
YyeJsioBeKa

Tema 5.1. Aumponocenes. 2 2 2
Yenogeueckue pacwvl

Moayab 6. OCHOBBI IKOJIOTHH 8 4 4 4
Tema 6.1 Dxonocust — nayka o 2 2 2
B3AUMOOMHOMEHUSIX OP2AHUIMA U

OKpYyHcaroujeli cpeovl

Tema 6.2 buocghepa- enobanvras 1 1 1
9IKocUcmemda

Tema 6.3 buocghepa u uenosex 5 4 1 1
Moay.sb 7. buonuka 2 0 2 2
Tema 7.1 Buonuxa xax 00OHO u3 2 0 2 2
HanpasieHuti ouoaouu u

KubepHemuku

Hmozo: 54 18 36 34

AJIA CTYACHTOB 3209HOI0 OTACJICHUA




HaunmenoBanue

KoanuecTBo ayAMTOPHBIX YacOB

y = | & &
MOJYJIEW U TeEM g Q| & T B TOM YMHCIIE:
4 xS 5 &5
3 £ 9 e 20 i o
SO Bl 5o 8 Bcero & =
S8EE 222 FERRRLE
2 EE § 8 = § T | cemuHaphi
= Sl ag SR
Beseoenue 2 2 2
Moayab 1. YueHue 0 KJIETKe 10 6 4 4 2
Tema 1.1. Xumuueckas opeanuzayus 4 2 2 2
knemxu. Heopeanuueckue coeounenus
kaiemxu. Cmpoenue u yHKyuu
KAemKu
Tema 1.2 JKusnennwlili yuxi Kiemku 6 4 2 2
Moayas 2 6 6
Opranusm. PazmHokeHne u
HHIHBHIYAJIbHOE Pa3BUTHE
OpPraHu3MoB
Tewma 2.1. Unousuodyanvroe passumue 2 2
yenosexka
Tema 2.2. Unousuoyanvnoe passumue 4 4
yenosexa
Moayab 3. OCHOBBI TeHETUKH U 14 14
ceJIeKIIUH
Tema 3.1. Ocnosbi yuenus o 4 4
HACIe0CMEEHHOCMU U USMEHYUBOCMU.
Tewma 3.2. 3axonomeprnocmu 4 4
UBMEHYUUBOCIU
Tewma 3.3. buomexnonozeus, eé 4 4
00CMUICeHUs. U NePCNeKmuebl
pazeumus
Tema 3.4 Cenexyus pacmenuii, 2 2
HCUBOMHBIX U MUKPOOPSAHUIMOB
Mopnyas 4. Ilpoucxoxaenue u 10 10
HaYaJIbHbIE 3TANbI Pa3BUTHS
JKH3HHM Ha 3emuie. JBOJTIOLMOHHOE
y4eHue
Tema 4.1. Teopus ssonroyuu. 4 4
Tema 4.2. Maxpo- u muxposgonoyuu 2 2
Tewma 4.3 Pazsumue opeanuyeckozo 2 2
mupa
Tema 4.4 [lonoosicenue uenosexa 8 2 2
cucmeme Op2aHuyecKo20 Mupa
Monyas 5. [Ipoucxoxaenue 2 2
YeJI0BeKa
Tema 5.1. Aumponoeenes. 2 2
Yenogeueckue pacwi
Moayab 6. OCHOBBI IKOJOTHH 8 8
Tema 6.1 Dxonocuss — nayka o 2 2

63AUMOOMHOULEHUAX OpecaAHUIMA U




OKpYdHcaroujeli cpeovl

Tema 6.2 buocgepa- enobanvras 1 1

9Kocucmemda

Tema 6.3 buocgepa u uenosex 5 5

MopayJb 7. Buonuka 2 0 2 2
Tema 7.1 buonuxa kax o0OHO u3 2 0 2 2
Hanpaeienuil 6UonIocUU U

KubepHemuku

Hmozo: o4 46 8 4 4

2.3. TemaTuyeckuii NJIaH U coJep:KaHue YUeOHOH THCHMTILTHHBI
JUis  XapakTepUCTUKHA YpPOBHS OCBOCHHS Y4eOHOTO MaTepuana HCIOIB3YIOTCS — CIICAYIOIINe

0003HaYEeHUS:

1. — o3HaKOMUTENBHBIN (y3HABaHUE paHEe N3YUYEHHBIX OOBEKTOB, CBOWCTB);
2. — PenpOAYKTUBHBIN (BBIIOIHEHUE IEATEILHOCTH 110 00pa31ly, MHCTPYKLIMHU UJIH 110Jl PYKOBOACTBOM)
3.- TPOAYKTHBHBIN (IJITAHUPOBAaHUE M CAMOCTOSTEIHHOE BBIMOJIHEHUE JESTEIBHOCTH, pEIIeHUEe
poOJIEMHBIX 3a/1a4)

AJIS CTYACHTOB OYHOI'0 OTACJICHUS

HanmenoBanue §
pa3aenoB, MOAYJIEH
U TEM

CoaeprxaHue yueOHOro Marepuasa, 1adopaTopHble U
[paKTHYECKHE paboThl,
camocTosTelbHas paboTa 00yJaromuxcs, KypcoBas
paboTa (IIpoeKT)

O0BéM
4acoB

YpoBeHb
OCBOEHUS

2

IlepBblii cemecTp

BBenenne

Coaep:xxanue yueOHOro MaTepuaJia

YpoBHU OpraHU3aluy )KUBOM MaTepuu (MOJIEKYIISPHbIH,
KJIETOYHBIW, TKAHEBBIN, OPraHHbIN, OPTaHU3MEHHBIN,
MOMYJISIIMOHHO-BUIOBOM, OMOTE€OIEHOTHIECKUH,
ounochepnsiit). Kputepun ®uBbIX cructeM (0COOCHHOCTH
XUMHYECKOTO COCTaBa, METa00JIM3M, €IMHBINA TPUHITUTT
CTPYKTYPHOU OpraHu3aluu, penpoayKIus,
HACJIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE,
pa3IpaXXuMOCTh, TUCKPETHOCTh, aBTOPETYJISLIHS,
PUTMHUYHOCTH, SHEPr03aBUCUMOCTD). [IpokaproTuueckue
Y DYKapUOTHUYECKHE KIETKU. BUpyChl KaK HEKJIETOUHAS
¢dbopMa )XKM3HU U UX 3HaUYeHue. bopbba ¢ BUpyCHBIMU
3aboneBanusamu (CITU u ap.) LluTonnasma u kieTouHas
MeMOpaHa. OpraHou/ibl KJIETKH.

1,2

Moayasb 1 YueHne o KjieTke

Tema 1.1.
Xumuueckas
opeanuzayus
KIemKU.
Heopeanuueckue
coeOuHeHUsl KNemKuU.
Cmpoenue u
dynKyuu Kremxu

Copaepxxanue yueOHOIo MaTepuasa

Knerka — anemMeHTapHas )KUBasi CHCTEMa U

OCHOBHas CTPYKTYPHO-(YHKIIMOHATbHAs €IMHUIIA BCEX
JKMBBIX OPTraHHU3MOB. KpaTKaﬂ

UCTOPUS U3YYSHHSI KJIETKH. XUMHUYECKasi OpraHu3alys
KJICTKH. OpFaHquCKHe 1 HCOPraHM4YCCKUE BCIICCTBA
KJIETKH U JKUBBIX OPraHU3MOB. benku, yrieBosl,
JIMTIUAbI, HYKJIICKMHOBBIC KMCJIOTBI U UX POJIb B
KJgeTKE®e.

1,2

BHeayauTopHas caMmocTosITe/IbHASA PadoTa CTyAeHTA
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Nel: Hanucanme pedepara k reme
«Kierounas Teopust CTpOoeHUsI Opranu3MoB. Mctopus u
COBPEMEHHOE COCTOSIHUE

Tema 1.2.
JKu3nennwlii yuxn
KemKu

Conep:kanue y4eOHOT0 MaTepuaJia

Knerku u nx pasHooOpasue B KJIETOYHOM OpraHU3Me.
Huddepenunponka kiaeTok. Kietounas reopust crpoeHus
opranu3MoB. Muto3. Lluxiokune3. CTpoeHre MOJEKYI
JHK u PHK. Pennukanus JIHK, Cxemsbl
HHEPreTHYECKOro oOMeHa 1 OMOoCHHTE3a OenKa.

1,2

IIpakTuyeckoe 3anaTue Ne 1. HaGmronenue kietok
paCTeHI/If/'I 1 ) KUBOTHBIX 1100 MI/IKpOCKOHOM Ha rOTOBBIX
MHUKpOIIpenaparax, ux onvcanue. CpaBHEHUE KIETOK
pacTEHUM U )KMBOTHBIX Ha TOTOBBIX MUKPOIIPENapaTax.

BHueayauropHasi camocTosiTe/IbHAsI padoTa CTyleHTa
Ne 2 Hanncanue pedepata u npe3eHTalnu K TeMe
CrtpoeHue KIETOK IPOKapUOT U 9yKapuoT, CTPOECHUE U
MHOr000pa3ue KJIETOK pacTeHUI

Y 5KMBOTHBIX.

MO}IyJ’[b 2. PazMHO:KeHHe U HHIAUBUAYAJTbHOC PAa3BUTHUEC OPraHU3MOB

Tema 2.1
HUnousuoyanvroe
pazeumue
Op2aHU3MO8

Coaep:xanue yueOHOro MaTepuaJia

DOMOpHOHATBHBIN 3Tall OHTOTeHe3a. OCHOBHBIC CTAIUN
SMOpPUOHANIBHOTO pa3ButTusa. OpraHoreHes.
[TocTambOpuonansHoe pa3Butue. CX0ACTBO 3apObIiei
MpeJICTaBUTENIeH Pa3HBIX TPYII MO3BOHOYHBIX KaK
CBHUJICTEILCTBO UX IBOJIOIMOHHOTO POJCTBA. [IpudmHbI
HapYIICHUS B PA3BUTHUU OPTaHU3MOB.

1,2

Tema 2.2

Hnousuoyanvroe
passumue yenogexa

Coaep:xanue yueOHOIro MaTepuaJia
PenponykruBHOe 310poBke. [locnencTBus BIUSHUS
AJIKOT0JI1, HUKOTHHA, HAPKOTUYCCKUX BCILICCTB,
3arpsi3HEHUE cpeibl Ha pa3BUTHE YEIOBEKa

1,2

BHeaynuTopHasi camocTosiTe/IbHAsA padoTa cTy/leHTa
Ne 3 Hanucanue pedepara v mpe3eHTaIuu K TeEMe
Bimsane oxpyxcaromeﬁ CpCAbl U €€ 3arpsA3HCHUS Ha PA3BUTUC
OPraHu3MOB.

2,3

Moayanb 3. OCHOBBI TeHETUKH U CeJIEeKIHHU

Tema 3.1.

OcHogbl yuenus o
HacneocmeeHHoCmu
U UBMEHYUBOCTIU.

Conep:xanue yueOHOro MaTepuaJia

['eHeTHKa — HayKa O 3aKOHOMEPHOCTAX
HACJICACTBCHHOCTU U UBSMCHUYMUBOCTHU OPraHHU3MOB.
[".Menzens OCHOBOILIO)KHUK T€HETHKU. | eHeTrueckas
TEPMHHOJIOTUA U CUMBOJIMKA. 3aKOHEI T'€HETUKU,
ycTaHoBJIeHHbIE MeHenem. MoHOrHOpHuaHOE U
JTUTHOPHIHOE CKpenTuBaHue. XPOMOCOMHAS TEOPHS
HACJIEICTBEHHOCTH. B3auMoelicTBre reHoB. [ 'eHeTnka
nona. ClerieHHO€E ¢ TTOJIOM HacjieloBaHue. 3HaYECHHE
TEeHETUKU JIJIS CeNIEKIIUU U MeIUIIUHbI. HacnencTBeHHbie
00JIe3HN YeJI0BEeKa, UX MPUUYMHBI U POPHIIAKTHKA.

BHeaynuTopHasi camocTosiTeIbHAsI padoTa CTy/JAeHTa
Ne 4

3amuTa HHAWBUYaTbHOTO MMPOEKTa

Brustaue kypenust, ynotpeOieHus aJIKoroJisi U

2,3
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HapKOTHKOB POAMTEISIMUA Ha SMOPHOHAIBHOE Pa3BUTHE
pebeHka.

Burtamunsbl, hepMeHTHI, TOPMOHBI U UX POJIb B
opranusMe. HapyuieHus nmpu ux HeOCTaTKE U N30BITKE.

Tema 3.2
3axonomeprnocmu
UBMEHYUBOCMU.

Conep:xanue yueOHOro MaTepuaJia

HacnencrBeHHas1, Wiy T€HOTUIINYECKAs] K3MEHUYNBOCTh
Mo (DUKAIIMOHHAS WJIA HEHACIICACTBCHHAS
W3MEHYMBOCTb. [ eHeTuka yenoseka. I'eHeTnka u
MeuIMHa. MartepralibHbIE OCHOBBI HACJIEICTBEHHOCTH U
WU3MEHYMBOCTH. [ €HETHKA 1 3BOIOLIMOHHAS TEOPHUSL.
['eneTrka nmonyJsium.

1.2

BueayauropHasi camocTosiTe/ibHasi padoTa CTyleHTa
Ne § JIpamaTudeckue CTpaHUIIBI B HICTOPUH PA3BUTHS
TCHCTUKH.

Tema 3.3.
buomexnonocus, eé
O0CIMUNCEHUS U
nepcneKkmugol
pazeumusi

Conep:xanue yueOHOro MaTepuaJia

buotexHonorus, ee TOCTHKEHUS U TEPCIEKTUBbI
pa3BUTHA. DTUUECKHUE ACTIEKThI HEKOTOPBIX JOCTHKEHUM
B OMOTEXHOJIOTHH.

1,2

BueayauTopHasi camocTosiTeJIbHAs padoTa CTyIeHTa
Ne 6 Hamucanue cooOuieHui U pe3eHTaluii Ha TeMy
KinoHupoBaHue )KUBOTHBIX

Tema 3.4 Cenexyus

Coaep:xanue yueOHOro MaTepHaJia
KionupoBaHue KMBOTHBIX (IIPOOIIEMBI

1,2

pacmenuii, KJIOHHPOBAHHS YCITOBEKA).
HCUBOMHBIX U
MUKPOOP2AHUZMOE
Mopnyas 4. IlpoucxoxkaeHue U HaYajabHbIE 3TANbI PA3BUTHS KM3HU HA 3emJie. DBOJIOLHOHHOE
y4YeHHe
Conep:xanue yueOHOro MaTepuaJia 2 1,2
Tema 4.1. Teopus I'unoressl MPOUCXO0KACHUS KU3HU. M3ydeHrne OCHOBHBIX
l601I0YUU 3aKOHOMEPHOCTEN BOSHUKHOBEHUS, Pa3BUTHS U
CYILLIECTBOBAHMS KU3HU Ha 3eMJI€. Y CII0KHEHHUE JKUBBIX
OpraHM3MOB B IIpoliecce IBoJronny .MHoroobpasue
YKUBOT'O MHMpa Ha 3eMJIe U COBPEMEHHAs €r0 OpraHu3aLusl.
BHeaynuTopHasi camocTosiTe/IbHasA padoTa cTy/leHTa 2 2,3
Ne 7: CooO1ieHne U pe3eHTalus Ha TeMy
CoBpeMeHHbIe IPEACTaBICHUS O 3aPOXKACHUH JKU3HU.
P ACCMOTPCHHUEC 1 OICHKA PA3JIMYHBIX THITOTE3 IPOUCXOXKICHUA
Coaep:xanue yueOHOro MaTepuaJia 2 1,2

Tema 4.2.. Makpo- u
MUKPOIBONIOYUU

Konnenuus Buna, ero kpurepuu. [omynsuus —
CTPYKTypHasl €AMHMIIA BUJA U 3BOJIIOIMHU. J[BHoKyIIMe
CHJIBI 3BOTIONHMNA. CUHTETHYECKAs! TEOPHUS IBOJIOLIHH.
MuxkposBomtonus. CoBpeMEHHBIE ITPEICTaBICHUS O
BunooopaszoBannu(C. C. UerBepukos, 1.
N.1Imansraysen). Makpoasomtonus. JJokazarenscrsa
SBOJIOLIMH.

CoxpaHeHnue OHOJIOrMYECKOr0 MHOT000pa3Hs Kak OCHOBA
yCTOHYMBOCTH OHOC(hEpHl U MPOTPECCUBHOTO €€
pasButus. [Ipuunnel BeiMupanus BU0B. OCHOBHbBIE
HaIlpaBJIEHUS YBOJIFOLIMOHHOrO Iporpecca.
Buonornyeckuii nporpecc 1 GMOIOTHYECKHA perpecc.
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Tema 4.3. Pazsumue
OP2AHUYECKO20 MUpa

Copepxxanue yuyeOHOro MmarepuaJia
['eoxpoHonoruyueckas UCTopusi 3€MJIM; OCHOBHBIE
HaIlrpaBJICHWA 3BOJIIOLWH, PAa3BUTUC HA3CMHBIX
OpPraHU3MOB; METObI UCCIIEIOBAHUS M1aJICOHTOJIOTUH,
3HAYCHHUC U3YUYCHHUA UCKOIACMBbIX; I'NIABHBIC ITYTU
OpraHuyecKoi 3Boronuu (apoMopdo3, uanoaganTanus,
JIeTeHEePALIHs)

1,2

Conep:kanue y4eOHOT0 MaTepuaJia 2
Tema 4.4. DBOJIIOIMS TPUMATOB, CTAJIUU SBOJIIOLUU YEIOBEKa,
Tlonoocenue COBPEMEHHBIE 3TAIIbI DBOIIOINN YEJIOBEKA.
uenoeeKa 6 cucmeme
Op2aHu4ecKo2o Mupa
Moayas S. IIpoucxoxkaeHne 4yejI0BeKa
Tema 5.1. Copaepxxanue yueOHOIro MaTepuasa 1,2
Anmponocenes. AHau3 1 OLEHKA Pa3JIMYHbIX TUIIOTE3 O MPOUCXOKICHUU
Yenoseueckue pacol | 4enoBeka. Pa3zBurue yMeHUs CTPOUTH J0KA3aTEIbHYIO
0a3y Mo CpaBHUTEIBHON XapaKTEPUCTUKE YEIIOBEKa U
MIPUMATOB, JI0Ka3bIBasi UX POACTBO. BhisBiIeHNE 3TAOB
3BOJIIOLIMY YEJIOBEKA. Y MEHUE JOKa3bIBATh PABEHCTBO
YeJIOBEUECKHUX pac Ha OCHOBAHMM UX POJICTBA U €IMHCTBA
IIPOUCXOXKICHUS.
Pa3Butre TOJNIEPAaHTHOCTH, KPUTHKA PACU3Ma BO BCEX €0
MIPOSIBIICHUSIX
Moayab 6. OCHOBBI IKOJIOTHHI
Tema 6.1 Oxonozcusn — | Conep:kanue y4eOHOro MarepuaJia 1,2
Hayka o W3ydeHne dK0JIOTHYECKUX (PaKTOPOB M MX BIMSIHHS Ha
83AUMOOMHOWEHUSAX | OPTaHU3Mbl. 3HAKOMCTBO C 3KOJIOTHYECKUMHU CUCTEMAMHU,
opeanusma u UX BHJIOBOM U IPOCTPAHCTBEHHOM CTPYKTypaMu. Y MEHHE
OKpydHcaroueti OOBSCHITH MPUUUHBI YCTOMYMBOCTH M CMEHBI SKOCHCTEM.
cpeovl O3HakoOMJIEHUE C MEXBUAOBBIMUA B3aUMOOTHOILICHUSIMHU
B DKOCHCTEME: KOHKYpEHILINEH, CUMON030M, XUIIIHUYE-
CTBOM, Iapa3UTU3MOM. Y MEHHUE CTPOUTH SIPYCHOCTh
PacTUTENBLHOTO cOOOIIECTBA, MUIIEBBIE LIS U CETH B
OHOoILIeHO03€e, a TAKXKE IKOJIOTHIECKHE MUPAMUIBI.
3HaHUE OTIUYUTEIHHBIX TPU3HAKOB HCKYCCTBEHHBIX CO-
00I11eCTB — arpo3KOCUCTEMBI U YPOOIKOCHCTEMBI.
Ornrcanne aHTPOTIOTEHHBIX U3MEHEHUN B €CTECTBEHHBIX
MPUPOJHBIX JaHIIIaTax CBOEH MECTHOCTH.
CpaBHUTENBHOE ONMCAHUE OJHON U3 €CTECTBEHHBIX MPH-
POJHBIX CHCTEM (HampuMep, jeca) U Kakon-HUOyab
arpo3KOCHUCTEMBI (HampuMep, MIIEHUYHOTO MOJIs).
CocraBieHne cxeM Iepeiadl BEIECTB U SHEPTUH 110 1ie-
TISIM MUTAHWS B TPUPOJHON IKOCHCTEME U arpoIleH03€
Tema 6.2 buocgepa- | O3nakomiienue ¢ yauenuem B. 1. Bepaaackoro o 1,2

2nobanvuas
aKocucmema

ouocepe kak o rodanpHOI 3kocucTeme. Hanmuue
NPEJCTAaBICHUS O CXEME YKOCHUCTEMBI Ha IIpUMepe
O6uocdepsl, KpyroBOpPOTE BEIIECTB U MPEBPAIICHUN
3Hepruu B Ouocdepe. YMeHue 10Ka3bIBaTh POJIb KUBBIX
OpraHu3MoOB B OMoc(epe Ha KOHKPETHBIX TpUMepax
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Tema 6.3 buocghepa | Haxoxnenue cBsI3M U3MeHeHHs B Orocdepe ¢ mocnes- 1 1,2
U uenogex CTBHSIMU JIESITE€IBHOCTH YEJI0BEKA B OKpY’KalOIIEH cpese.
YMeHue onpeaeaTh BO3ACUCTBUE IPOU3BOACTBEHHOM
JeSITEIbHOCTH Ha OKPYXKAIOIYIO Cpelly B 001acTH CBOEH
Oynymeit mpodeccun. O3HAKOMIICHHE € TTI00aTbHBIMU
9KOJIOTUYECKUMU NPoOIeMaMH U YMEHUE ONPEAETATh
nyTH uX perreHus. Onucanue 1 MpaKTHYECKOe CO3/1aHue
UCKYCCTBEHHOH 3KOCUCTEMBI (IIPECHOBOIHOTO
aKkBapuyma). PemieHne sK00rH4ecKux 3a1ad.
BueayauropHasi camocTosiTe/ibHAasi padoTa CTyeHTa
Ne 8 4 3
3amyra HHAMBUAYaIbHOTO poekTa [lpuunnb! n
TpaHUIIBl YCTOHYUBOCTH OMOCHEPHI K BO3IACHCTBUIO
NeSITeIbHOCTH JII0/IeH. 3HAKOMCTBO € TpyOYaThIMU
CTPYKTYpaMH B IPUPOJIC U TeXHHUKE. MOenu cKiiaauaToi
CTPYKTYPBbI, HCHIOJIb3YEMbIE B CTPOUTENILCTBE
Moay.asb 7. buonuka
Tema 7.1 buonuka Copnepixanue y4eOHOTro MaTepuasa 2 1,2
KaK 0OHO U3 O3HaKkoMJIEHHE ¢ TPUMEPAMH HCTIOIb30BaHUS
HanpasieHutl B XO3AHCTBEHHOH NEATEIBbHOCTH JOAEH
buonozuu u MOpG O YHKIIMOHAIBHBIX YEPT OpraHU3aIMHA PACTCHUNA U
Kubepnemuxu KUBOTHBIX NP CO3/1aHUU COBEPIICHHBIX TEXHUYECKUX
CHCTEM M YCTPOWCTB 110 aHAJIOTHH C )KUBBIMUA CHCTEMaMH.
3HAaKOMCTBO C TPyOUYaTbIMHU CTPYKTYypaMHu B ’KMBOH MpH-
pOJie ¥ TEXHUKE, a9POANHAMHYECKUMH U THIPOANHAMHU-
YEeCKUMU YCTPOMCTBAMU B )KUBOM MIPUPOJIE U TEXHHKE.
YMeHne CTpOUTh MOJIENTN CKIIAAYaTON CTPYKTYPHI,
UCIIOJIb3yEMbI€ B CTPOUTENILCTBE
Bcero no kypcy: 54
BueaynutopHas paboTa cTyeHTa 18
O0s3aTeIbHAsA Ay IMTOPHASA HATPYy3Ka 36
B TOM YHUCIIE:
TEOPETHYECKOE 00yUueHne 34
MPAKTUYECKHUE 3aHSTUS 2
AJIS CTYA€HTOB 3204HOT0 OT/eJIeHHUs
Haumenobanue = | CozaepkaHue y4eOHOIo MaTepuana, 1adopaTopHbIC U OGbéM | YposeHb
pa3aenoB, MOJyJel | MpakTHYecKue PadoTEL,
U TeM caMoCTOsATeNbHAs PadoTa 00yJarOINXCsl, KypcoBast 1acoB | OCBOCHHA
paborta (TpoeKT)
1 2 3 4

IlepBbliii cemecTp
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BBenenune

Conep:xaHue yueOHOIro MaTepuasa

YpoBHU OpraHU3alMK )KUBOW MaTepuu (MOJICKYIISIPHBIMH,
KJIETOYHBIW, TKAHEBbI, OPraHHbIN, OPraHU3MEHHBIH,
MOMYJISILIMOHHO-BUI0BOM, OMOr€01IeHOTHUECKUH,
ounochepnsiil). Kpurepun *)uBbIX cucTeM (0COOCHHOCTH
XUMHYECKOT'0 COCTaBa, METabO0IN3M, €UHBIA TPUHIIUIL
CTPYKTYPHOM OpraHu3aluu, penpoyKIus,
HACJEeJICTBEHHOCTh, '3MEHYUBOCTh, POCT U Pa3BUTHE,
pa3IpaXXuMOCTh, TMCKPETHOCTh, aBTOPETYJISIIHS,
PUTMHYHOCTb, YHEPro3aBUCUMOCTS). [IpokaproTuueckue
Y DyKapUOTHUYECKHE KJIETKU. BUpyChl Kak HEKJIETOUHAs
dbopMa >kxM3HU U UX 3HAUeHUe. boppba ¢ BUpyCHBIMU
3aboneBanusmu (CITU u ap.) LuTomnasma u kineroyHas
MeMOpaHa. OpraHou/ibl KIETKH.

1,2

Moayanb 1 YueHne o KjieTke

Tema 1.1. Copaepixanue y4eOHOro MaTepuasa 1,2
Xumuueckas Kitetka — 351eMeHTapHas )KUBasi CUCTEMA U
opeanusayus OCHOBHasl CTPYKTYPHO-(YHKIIMOHAIbHAs €IMHULIA BCEX
KIemKU. KHUBBIX Oprann3mMoB. Kpartkas
Heopeanuueckue UCTOPHUS U3YUCHMSI KJIETKU. XUMHUYECKasi OpraHu3arusl
coedunenus kKiemky. | KieTku. OpraHu4ecKkre 1 HEOPraHUYECKUE BEIIECTBA
Cmpoenue u KJIETKH U )KUBBIX OpraHu3MoB. benku, yriesoasl,
@yHKYyuU K1emKu JIMIAJBI, HYKJIEWHOBBIE KHCIIOTHI U X POJIb B
KJ eTK®e.
BHeaynuTopHas camocTosiTe/IbHasA padoTa cTy/ieHTa 2
Nel: Hanucanue pedepara k Teme
«KnerouHas Teopus cTpoeHus opranu3mMoB. Mcropus u
COBPEMEHHOE COCTOSIHUE)
Tema 1.2. Copnepxanue yueOHOro Mmarepmuasa
Kusnennolil yuxi Knetku u ux pasHoodpasue B KJIETOYHOM OpraHU3Me.
KaemKu Juddepenumponka kinetok. Kierounas Teopust crpoeHus
opranu3mMoB. Muto3. [lukinokunes. CTpoeHne MoJeKy
JHK u PHK. Perumukamus JITHK, Cxembr
HHEPreTUUecKoro oOMeHa u 6MocHHTe3a OenKa.
IIpakTnyeckoe 3ansaTue Ne 1. HaGmoienue kieTok 2
pacTeHuil U KUBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX
MHUKponpenaparax, ux onucanue. CpaBHEHHE KIETOK
pacTeHUil M KUBOTHBIX HA TOTOBBIX MUKPOIIPEIapaTax.
BHeayauTopHas camocTosiTeJIbHAsA padoTa CTyAeHTa 3

Ne 2 Hanucanue pedepaTa u npe3eHTallu K TeMe
CtpoeHue KIETOK NPOKApUOT U SYKapuoT, CTPOEHUE U
MHOT000pa3ue KIETOK PaCTCHHI

U JKUBOTHBIX.

Moayab 2. Pa3MHOKeHHe M HHAMBHIYaJIbHOE PAa3BUTHE OPraHU3MOB

Tema 2.1
Hnousuoyanvroe
pazeumue
Op2aHu3Mo8

Conep:xanue yueOHOro MaTepuania

OMOpHOHAIBHBIN 3Tan oHToreHe3a. OCHOBHBIE CTa/IUU
SMOpUOHANILHOTO pa3BuTHA. OpraHoreHes.
[TocTamOpuonansHOE pazButue. CXoICTBO 3apOAbIIIei
IpeJICTaBUTeNIeN Pa3HbIX TPYIII MO3BOHOYHBIX KaK
CBUJIETEJIBLCTBO UX IBOJIIOLUOHHOIO poAcTBa. [IpuunHbI
HapyIICHUs B Pa3BUTUU OPTaHHU3MOB.
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Tema 2.2

Hnousuoyanvroe
pazeumue yenogexka

Copepxxanue yuyeOHOro MmarepuaJia
PenponykruBHoe 310poBbe. [lociencTBus BIUsSHUS
AJIKOI'0Jis1, HUKOTHHA, HapKOTI/I‘ICCKI/IX BCIICCTB,
3arpsi3HCHUE CPeJIbl HA PA3BUTHE YEIIOBEKA

BHueayauropHasi camocTosiTe/ibHAasi padoTa CTyIeHTa
Ne 3 Hamucanue pedepara u Ipe3eHTANUN K TEME
BnusiHue okpy karomieil cpeasl U ee 3arpsA3HEHUs Ha pa3BUTHE
OpraHU3MOB.

2,3

MOL[y.]'[I) 3. OcHOBBI reHEeTHKH H CCJICKIIUH

Tema 3.1.

OcHosbl yyenus o
HacneocmeeHHoCmu
U UBMEHYUBOCIUL.

Conep:xanue yueOHOro MaTepuaJia

['eHeTrKa — HayKa O 3aKOHOMEPHOCTSX
HACJIEJCTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB.
I"'MeHpens 0OCHOBOINIOKHUK I'eHEeTHKH. | eHeTnueckast
TEPMHUHOJIOTUSI U CUMBOJIMKA. 3aKOHBI T€HETUKH,
ycTaHoBJIeHHbIe Menenem. MoHoruOpuaHoe u
JUTHOPUIHOE CKpEIIMBaHUE. XPOMOCOMHAs TEOPHUS
HacJIeACTBEHHOCTHU. B3auMoelicTBue reHoB. I'eneTnka
rojia. CLenIeHHOE C II0JI0M HacleA0BaHuEe. SHAYCHHE
TeHETUKH U1 CENEKIIMH U MeauIMHbI. HacaeacTBeHHEIE
00JIe3HH YeJIOBEKA, X NPUYHMHBI U TPOPHIIAKTHKA.

BHeaynuTopHasi camocTosiTe/IbHAsi padoTa cTy/leHTa
Ne 4

3aiuTa MHIMBUYyaTbHOTO MPOEKTa

BrusiHue xypeHus, yroTpeOIeHHs aTKOT oIS U
HapKOTHUKOB POJUTENIIMU HA SMOPHOHATIBLHOE Pa3BUTHE
pebenka.

Burtamunsl, hepMeHTHI, TOPMOHBI U UX POJIb B
opraam3me. HapymeHus npu ux HeJ0CTaTKe U H30BITKE.

2,3

Tema 3.2
3axonomeprocmu
UBMEHYUBOCINU.

Copepxanue yueOHOIro MmaTepuasa

HacnencrBenHas, niy reHOTHINYECKass H3MEHUNBOCTD
Mo (UKAIIMOHHAS WIIM HEHACTIeACTBEHHAS
M3MEHUYMBOCTL. | eHeTnka yenoBeka. I eHeTnka u
MeIuIHa. MarepualibHble OCHOBBI HACJIEICTBEHHOCTH U
W3MEHUYHUBOCTH. [ '€HETHKa 1 3BOTIOLIMOHHAS TEOPHSL.
I'eHeTrKa MONyJISIUN.

BHeay[[l/ITOpHaﬂ CaMOCTOsATC/IbHAA paﬁoTa CTyaA€eHTa

Ne 5 JIpamaTudeckue CTpaHHIBI B HCTOPHU Pa3BUTHS
TeHETHKH.

Tema 3.3.
Bbuomexnonoeus, eé¢
O0CIUICEHUS U
nepcneKkmusbl
pazeumusi

Conep:xanue yueOHOTro MaTepuaJia

buoTtexHonorus, ee JOCTHKEHUS U TIEPCIIEKTUBBI
Pa3BUTHA. OTHYECKUE aCEKTEI HEKOTOPBIX I[OCTI/I)KeHI/Iﬁ
B OMOTEXHOJIOTHH.

BueayauTopHasi caMmocTosiTeJIbHAS PadoTa CTyIeHTa
Ne 6 Hanucanue cooOuieHui U pe3eHTaluii Ha TeMy
KiionnpoBanue »XMBOTHBIX

Tema 3.4 Cenexyus
pacmeHull,
HCUBOMHDBIX U

Conep:xanue y4edGHOro MaTepuaia
KionupoBaHue xUBOTHBIX (TIPOOIIEMBI
KJIOHHUPOBaHHS Y€IOBEKa).
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MUKPOODSARUIMOB

Monayab 4. IlpoucxoxkaeHue U HA4YaJIbHbIE 3TANBI PA3BUTHS KU3HU HA 3eMJie. IBOJIIOIMOHHOE

yuyeHHe

Tema 4.1. Teopus
980aI0YUU

Conep:kanue y4eOHOT0 MaTepuaJia

I'unore3sl NPOUCXOKACHUS KU3HU. V3ydeHrne OCHOBHBIX
3aKOHOMEPHOCTEN BOSHUKHOBEHMSI, Pa3BUTHUSA U
CYLLECTBOBAHMS KU3HU Ha 3eMJI€. Y CII0KHEHHUE KUBbIX
OpPraHU3MOB B IIpoLECcce IBOIIOIMU .MHOrooopasue
YKMBOT'O MHMpa Ha 3eMJIe U COBPEMEHHAs €r0 OpraHu3alusl.

BHueayauropHasi camocTosiTe/ibHAasi padoTa CTyIeHTa
Ne 7: CooO1uieHue 1 mpe3eHTalus Ha TeMy
COBpeMeHHI)Ie MMPCACTABICHUS O 3aPOKIACHUHN XKU3HU.
PaCCMOTpeHI/Ie 1 OIICHKA PA3JIMYHBIX TUIIOTE3 IMTPOUCXOKIACHUA

2,3

Tema 4.2.. Maxpo- u
MUKDPOIBOTIOYUU

Conep:kanue y4eOHOT0 MaTepuaJia

Konuenuus Buza, ero kpurepuu. [lonymsanms —
CTPYKTYpHAasl €JMHULIA BUJIa U 3BOJIIOLUU. J[BUxKyIIHe
cuJIbl 3BOtOLMU. CUHTETUYECKAsl TEOPHS 3BOJIIOLUU.
MuxkpoaBomntonus. CoBpeMEHHbIE IPEICTaBICHUS O
Bugoo6paszosanuu(C. C. YerBepukos, 1.
W.1Imanbraysen). Makpospomtonus. JJokazarenbcTBa
IBOJIIOLUN.

CoxpaneHnue OMOJOrMYECKOro MHOI000pa3us Kak OCHOBA
yCTOHYMBOCTU OHOC(hEpHl U IPOTPECCUBHOIO €€
pasButus. [Ipuunnel BeiMupanus BU0B. OCHOBHBIE
HaIlpaBJICHUS YBOJIFOLIMOHHOTO Iporpecca.
buonoruueckuii mporpecc 1 OMOJIOTUYECKUI perpecc.

Tema 4.3. Paszeumue
OPeaHUYECK020 MUPA

Coaep:xanue yueOHOro MaTepuaJia
['eoxpoHonorHUeckast UCTOpus 3eMIIN; OCHOBHBIE
HaIpaBJICHHA 3BOJIIOIWH, PAa3BUTUC HA3EMHBIX
OpPTaHU3MOB; METObI UCCIIEIOBAHUS MTaJICOHTOJIOTHUH,
S3HAYCHHUEC U3YUYCHHA NCKOIMACMbIX; I'NTABHBIC ITYTHU
OpraHuuYecKoi 3BoroIuH (apoMopdo3, uanoaganTanus,
JIeTeHEepaIHs)

Tema 4.4.
Tlonoorcenue
yenoeexa 6 cucmeme
Op2aHu4ecKo2o Mupa

Copepxanue yueOHOro MmaTrepmuasa
DBOoIIONNS IPUMATOB, CTAINH YBOJIOIMH YeJIOBEKa,
COBPEMEHHBIE ATAITbl IBOJIIOLIUH YeJIOBEKa.

Moay.s S. IIpoucxoxkaeHune 4yeJ0BeKa

Tema 5.1.
Anmponocenes.
Yenogeueckue pacwvl

Conep:kaHue y4eGHOr0 MaTepuasia

AHaJIN3 U OlIEHKA Pa3IMYHBIX THITOTE3 O MPOUCXOXKICHUH
yejioBeka. Passutue YMCHUA CTPOUTH A0KAa3aTCIbHYIO
0a3y 10 CpaBHUTEIBHON XapaKTEPUCTUKE YEIOBEKA
IMpUMAaToB, 1OKa3bIBasA NX POACTBO. Brigasnenue 3Tamnos
HBOJIIOIMH YEJIOBEKA. Y MEHHUE JIOKA3bIBaTh PABEHCTBO
YEJIOBEYCCKUX Pac Ha OCHOBAHHM X POJCTBA U €IUHCTBA
MIPOUCXOXKICHUSI.

Pa3BuTHE TONEPAHTHOCTH, KPUTHKA PaCH3Ma BO BCEX €T0
TPOSIBJICHUSIX
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Moayab 6. OCHOBBI IKOJIOTHHI

Tema 6.1 Ixonocus —
HAayKa o
83AUMOOMHOULEHUSIX
opeanuzma u
OKpyHcaroujet
cpeovl

Conep:kanue y4eOHOT0 MaTepuaJia

W3yueHne 5K0I0THIecKrX (PaKTOpOB U UX BIMSHUSA Ha
OpraHu3Mbl. 3HAKOMCTBO C 9KOJOTHYECKHUMH CUCTEMaMH,
MX BUJIOBOW M MPOCTPAHCTBEHHOW CTPYKTYpaMH. Y MEHUE
OOBSACHATH IPUYUHBI YCTONYUBOCTH U CMEHBI SKOCUCTEM.
O3HaKOMJIEHHE ¢ MEXBHUA0BBIMH B3aUMOOTHOILIEHUSIMU
B DKOCHCTEME: KOHKYpEHILIUeH, CUMOM030M, XUIIIHUYE-
CTBOM, [Iapa3sUTU3MOM. Y MEHUE CTPOUTD APYCHOCTD
pPacTUTENHFHOTO COOOIIECTBA, MUIIEBHIC LIEMH U CETH B
OHoLIeHO03€e, a TAKXKE IKOJIOTUYECKIE MUPAMUIbI.

3HaHME OTJIMYUTEIbHBIX IPU3HAKOB HCKYCCTBEHHBIX CO-
00LIECTB — arpO’KOCUCTEMBI U YPOOIKOCUCTEMBI.
OnucaHue aHTPOIIOI€HHBIX U3MEHEHUH B €CTECTBEHHBIX
MPUPOHBIX JaHIIaTax CBOSH MECTHOCTH.
CpaBHUTENBHOE ONKMCAHUE OJHON U3 €CTECTBEHHBIX MPH-
POJHBIX CHUCTEM (HampuMep, jeca) U Kakon-HUOyAb
arpo3KoCUCTEMBI (HampuMep, MIIEHUYHOTO MOJIs).
CocraBieHue cxeM Iepeiady BeleCTB U SHEPTUH 10 11e-
I5IM IUTaHMsSI B IPUPOAHON IKOCUCTEME U arpoleHO3e

Tema 6.2 buocghepa-
enobanvras
oKocucmema

Oznakomiuenue ¢ yuenueM B. . Bepnazackoro o
ouocdepe Kak o riodanbHON dKocucTeMe. Hannuane
NPEJCTABICHUS O CXEME YKOCUCTEMBI Ha TIpUMepe
Ourocdepsl, KPYroBOpOTE BEIICCTB U MTPEBPAIICHUH
9HEeprum B Onocdepe. YMEHHE TOKA3bIBATh POJIb KHUBBIX
OpPraHu3MoB B OMoc(epe Ha KOHKPETHBIX MPHUMepax

Tema 6.3 buocghepa
U uenosex

Haxoxxnenne cBsi3u u3MeHeHus B buocdepe ¢ mocie-
CTBUSIMU JEATEIbHOCTH YEJIOBEKA B OKPYKAIOILEH CpeJE.
YMeHue onpeaesaTs BO3ACHCTBUE IPOU3BOACTBEHHON
NeSITeIbHOCTH Ha OKPYXKAIOIYI0 Cpelly B 001acTH CBOEH
Oynymueit mpodeccuu. O3HAKOMIICHUE C TI100aTbHBIMU
HKOJIOTUYECKUMHU NPOoOJIeMaMH U YMEHHUE ONpeAETATh
nyTu ux pemenus. Onucanue U NpaKTHUIEeCKOe CO3/1aHne
UCKYCCTBEHHOM 3KOCUCTEMBI (IIPECHOBOIHOTO
akBapuyma). Perienne 3K0JI0rnyecKkux 3aaay.
BueaynuTopHas caMocTosiTeIbHAsA padoTa cTyAeHTa
Ne 8

3amuTa MHANBAYaIbHOTO NpoekTa IIpuunHel n
IPaHULbl YCTOMYMBOCTH OHOC(hEpsl K BO3ACHCTBUIO
NeSITebHOCTH JII0/1eH. 3HAKOMCTBO € TpyOUaThIMU
CTPYKTypaMu B IpUpoOJIe U TeXHUKe. Moienu ckiiagdaToit
CTPYKTYPBI, HCIIOJIb3YEMBIE B CTPOUTENIBCTBE

Moay.anb 7. buonuka
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Tema 7.1 buonuka
KaK 00HO U3
Hanpaeienul
ouono2uu u
KubepHemuxu

Conep:xaHue yueOHOIro MaTepuasa

O3HakoMJICHUE C IPUMEPAMHU UCTIOTb30BAHMS

B XO3SMCTBEHHOM JIEATEILHOCTH JIIOACH
MOP(POPYHKITMOHAITBHBIX Y€PT OpraHU3AIMK PACTEHUN U
JKUBOTHBIX MPHU CO3JaHUU COBEPIIEHHBIX TEXHUYECKUX

CHCTEM U YCTpOﬁCTB 110 aHAJIOTHH C )KXUBBIMH CHUCTEMAaMH.

3HAaKOMCTBO C TPyOUYaTHIMHU CTPYKTypamMH B )KHBOH MpH-
poJie ¥ TEXHUKE, A3POJMHAMUYECKUMH U TMAPOIUHAMU-
YECKUMHM YCTPONCTBAMH B )KUBOU IIPUPOJIE U TEXHUKE.
YMeHHue CTpOUTh MOJIEIH CKJIAA4aTON CTPYKTYPBI,
MCIIOJIb3YEMBIE B CTPOUTEIBCTBE

1,2

Bcero nmo kypcy: 54
Breayauropnas paboTa cryneHTa 46
O0s3aTeIbHASI AYINTOPHASI HATPY3KA 8
B TOM YHCIIE:

TeopeTuyeckoe o0ydeHue 4
PAKTUYCCKHUE 3aHITHS 4

[TpumepHbIe TeMbl pedepaToB (I0KIaI0B), UHIUBUAYATbHBIX MPOCKTOB
Krnerounas Teopust cTpoeHUs OpraHU3MOB.

Hcropust 1 COBpeMEHHOE COCTOSIHHE.

HacnencrBennas nngopmanus 1 nepeiaya ee U3 noKoJIEHUs B IOKOJICHUE.
JlpamaTtryeckue CTpaHUIIbl B UCTOPUU Pa3BUTUSA TEHETUKH.

Ycnexu coBpeMEHHOM reHETUKHU B MEIULIMHE U 3/[paBOOXPAaHEHUU.
Ucropus pa3Butrs 3BOIOLUOHHBIX uael 1o Y./lapBuHa.

«Cucrema npupoab» K.JIunHes u ee 3HaueHue il pa3BUTHS OMOJIOTUH.

COBpeMeHHBIC MMPEACTABJIICHUA O MECXAHHU3MAX U 3dKOHOMCEPHOCTAX 5BOJIFOLIUU.

CoBpeMeHHbIE MPEACTABIEHUS O 3ap0XKICHUH JKU3HHU.
PaccmoTpeHnue 1 o1ieHKa pa3InyHbIX TUIIOTE3 MPOUCXOKACHUS.
CoBpeMeHHbIH 3Tall pa3BUTHUS YEJI0BEUECTBA.

Yenoseueckue pacsl. OMacHOCTh pacu3Ma.

BoszeiicTBue uennoBeka Ha IPUPOAY Ha PA3JIMYHBIX ATaNax pa3BUTHs YEJIOBEYECKOrO OOIECTBA.
BnusiHue okpyskarolei cpeipl U €€ 3arpsi3HEHNs Ha Pa3BUTHE OPraHU3MOB.
Bnusinue xypenusi, ynotpediieHus alnKkorosis U HApKOTUKOB POAUTENSIMU Ha SMOPHOHAIBHOE pa3BUTHE

pebeHka.

Burtamunsl, pepmMeHTHI, TOPMOHBI U UX POJIb B Opranu3sme. Hapymienus npu ux HeaocTaTke U

U30BITKE.

[IpyunHBI ¥ rpaHULBl YCTOHYMBOCTH OMOC(EPHI K BO3JEHCTBUIO AEATEILHOCTH JIIOIEH.

buoneno3st (BKOCI/ICTCMLI) pa3HOTro YPOBHA U UX COIMOJYNHCHHOCTL B r100aTbHOM 9KOCUCTEME —

ounocdepe.

BunoBoe u sxonoruyeckoe pazHooOpasue OMOIeH03a KaKk OCHOBA €r0 YCTOMYUBOCTH.

Pons IPpaBUTCILCTBCHHBIX U O6HI€CTB€HHI)IX OKOJIOTHYECKUX OpFaHH3aHHI>'I B COBPEMCHHBIX Pa3BUTBIX

CTpaHax.

PanmonanbHOe UCIIOIB30BAHKE U OXPaHa HEBO30OHOBIISIEMBIX IPUPOAHBIX PECYPCOB (Ha KOHKPETHBIX

pUMeEpax).

OmnacHOCTh TJI00ANIBHBIX HapyIIeHUH B Onocdepe. O30HOBBIE «IBIPHI», KUCIOTHBIE O/, CMOTH U UX

IIPEIOTBPALLEHHE.

DKOJOTHYeCKHe KPU3HUCHI M dKoJoruueckue karactpodsl. [IpenoTBpaiiienne nX BO3HUKHOBEHUS.
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6. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB JEATEJBHOCTHU OBYYAIOIIIUXCH

Conep:xxanue o0y4eHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /IeSIT€IbHOCTH
CTYAEHTOB
(Ha ypoBHe y4eOHBbIX 1elCTBHIH)

BBenenue

O3HakoMIIeHHE ¢ OMOJIOTHYECKUMH CUCTEMaMHU
Pa3HOTO YPOBHS: KJIETKOW, OPraHU3MOM, MOMYJIALUEH,
aKocucTeMo, onochepoit. OnpenencHue poau
Ouosioruu B popMHUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KAPTHHBI MUPA U MPAKTHYECKON
JeSITeIbHOCTH Jtojieil. O0yueHue CoOII0ICHUIO
NPaBUJI OBEJICHUS B IPUPOJIE, OCPEIKHOMY
OTHOILEHHIO K OMOJIOTHYECKHM 00BEeKTaM (pacTeHUIM
Y J)KUBOTHBIM U MIX COOOIIECTBAM) ¥ X OXpaHe

YYEH

NE O KJIETKE

XuMuueckas OpraHu3anus KICTKU

VYMeHue IIpOBOAUTHb CPABHCHUC XUMHUYECKOU
OpraHu3alnu )KUBbIX U HEKUBBIX 00BEKTOB.
HonyquHe npeaACTaBJICHUA O POJIKM OPraHUYCCKUX U
HCOPTraHNYCCKUX BCIICCTB B KJICTKC

CrtpoeHue U GyHKIMU KIETKA

N3yuenune cTpoeHHUsI KIETOK 3YKapUOT, CTPOEHUS U
MHOT000pa3usi KJIETOK paCTEHUN U )KUBOTHBIX C
MOMOIIbI0 MUKpoIIpenapaToB. Habmonenue kineTok
pacTeHUi U )KMBOTHBIX II0J MUKPOCKOIIOM Ha FOTOBBIX
MUKpoIpenaparax, ux onucanue. [Ipuroronenue u
ONKMCAHUE MUKPOIIPENApaToOB KIETOK PACTEHUH.
CpaBHEHME CTPOEHUS KJIETOK PACTEHUH U )KUBOTHBIX
10 TOTOBBIM MUKpOIIpEenapaTam

OOMeH BelIeCcTB U NPEeBpallleHUE SJHEPTUHU B
KJIETKE

YMeHHe CTpOUTh CXEMbl SHEPTETUUECKOT0 OOMEHa U
ouocunTesa Oenka. [lomyueHue npeacraBneHus o
MIPOCTPAHCTBEHHOU CTPYKType Oenka, monekyn JJHK u
PHK

JKW3HEHHbINH [IUKIT KIETKA

O3HaKOMJIEHHE C KJIIETOYHOW TEOpUEN CTPOCHHUS
OpPraHU3MOB. Y MEHUE CAMOCTOSATEIBHO UCKATh
JI0Ka3aTesIbCTBA TOr0, YTO KIIETKA — JJIEMEHTapHast
’KUBasi CHCTEMA U OCHOBHAsl CTPYKTYpPHO-
(GyHKLIMOHATIbHAS €AMHUIIA BCEX KUBBIX OPraHU3MOB

OPI"'AHUM3M. PABMHOXEHUWE 1 UHANBUYAJIBHOE PASBUTUE OPI"AHM3MOB

PasMHOkeHME Oprann3MoB

OBnazieHne 3HAHUSIMU O PA3MHOKEHUU KaK O
BAKHEMIIEM CBOWCTBE KUBBIX OPraHU3MOB. Y MEHHE
CaMOCTOSITEIIbHO HAaXOIUTh OTINYNS MUTO3a OT
Me€H03a, OIPEAEIIsis IBOIOLMOHHYIO POJIb 3TUX BUIOB
JIeTICHUS KIIETKHA

WNHnuBuayanbHOE pa3BUTHE OPraHU3Ma

BelsiBlIeHHE U ONTMCaHUE ITPU3HAKOB CXOJCTBA
3apOoABIIIEH YeJIOBEKa U IPYTUX TO3BOHOYHBIX KaK
JI0Ka3aTeJIbCTBA UX DBOJIIOLMOHHOIO POJICTBA.
[Tonmy4yenue npencTaBiIeHHs O MTOCIEICTBUIX BIUSHUS
AJIKOT0JIsl, HHKOTUHA, HADKOTUYECKUX BEILECTB,
3arpsiI3HEHMS CPEJIbl Ha pa3BUTHE U PENPOLYKTUBHOE

3J0pPOBLC UCJIIOBCKA
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OCHOBbI 'EHETHUKHM U CEJIEKIITNUN

3aKOHOMCpHOCTI/I HU3MECHYHUBOCTH

O3HaKOMJICHHUE C HACIEACTBCHHOU U
HeHaCHGI[CTBeHHOfl N3MCHUYHNUBOCTBLIO U €€
OMOJIOTUYECKON POJIBIO B BOJIIOITUH )KHBOTO MUPA.
[Tonydyenue npeacTaBiieHUs: O CBSI3U T€HETUKU U
MeauIMHEL. O3HaKOMIJIEHUE C HACIEICTBEHHBIMHU
00JIE3HSIMU YeJIOBEKa, UX MPUUHMHAMH 1
npoduIakTukon. Mi3ydeHue BIUsSHUS aJKOroJu3Ma,
HapKOMaHI/II/I, KypeHI/ISI Ha HACJICACTBCHHOCTH HaA
BHJIeOMaTepraiie. AHaIU3 PEHOTHITHYECCKOM
N3MCHUYHNBOCTHU. BBIHBHGHH@ MYTaI‘eHOB B
OKPY’KaIOIIIEH cpejie M KOCBEHHAs OIleHKA
BO3MOXHOI'O UX BJIUAHHA HA OpI‘aHI/ISM

OCHOBBI CEJIEKIINM PACTEHUM, )KUBOTHBIX U
MHUKPOOPTraHU3MOB

ITosrydyeHue npeaCcTaBIECHUs O TEHETUKE KaK O
TEOPETUYECKON OCHOBE ceseKuu. Pa3surue
METANPEIMETHBIX YMEHH B IIPOLIECCE HAXO0XKICHUS Ha
KapTe LIEHTPOB MHOT000pa3us U MPOUCXOKICHUS
KYJIBTYPHBIX PACTEHUH U JOMAIIHUX )KUBOTHBIX,
oTKpeIThIX H.M.BaBunoseim. M3yduenne meTo0B
ruOpuaIM3aluy U UICKYCCTBEHHOr0 0TOOpa. Y MeHue
pa3dupaThCs B ATUUECKUX acleKTaX HEKOTOPBIX
JOCTHO)KEHUI B OMOTEXHOJIOTHH: KIIOHHPOBAHUU
JKUBOTHBIX U IPOOJIeMax KIIOHUPOBAHUS YEJIOBEKa.
O3HaKOMJIEHHE C OCHOBHBIMH JIOCTHIKEHUSIMU
COBPEMEHHOM CEJIEKIIUU KYJIBTYPHBIX PACTCHUH,
JIOMAIIHUX KUBOTHBIX U MUKPOOPraHU3MOB

[TPOUCXOXIEHUNE 1 PASBUTHE XXN3HU HA 3EMJIE. DBOJIIOLITMOHHOE YUEHUE

HponcxomneHHe 1 HadYaJIbHBIC OTaIllbl
Pa3BUTHA )KU3HU HA 3EMIIC

AHaJIM3 ¥ OlICHKA Pa3IMYHBIX THITOTE3
MIPOUCXOXICHUS KU3HU. [loTydeHune nmpeacTaBieHus
00 yCIO’KHEHUH )KUBBIX OPraHU3MOB Ha 3eMJIe B
MIPOIIECCE IBOTIOIUHU. Y MEHUE KCIICPUMEHTAITBHBIM
MyTE€M BBISBIISATH aJaITUBHBIE OCOOCHHOCTH
OpPTaHU3MOB, UX OTHOCHTEIBHBIN XapaKTep.
O3HaKOMJIEHHE C HEKOTOPBIMU MTPEICTABUTEISIMHU
PEIKUX U UCUE3AOIINX BUIOB PACTCHUN W KHUBOTHBIX.
[TpoBenenmne onucanus ocodeit 0JTHOTO BUAA O
MOP(}OITOTHYECKOMY KPUTEPHIO TIPH BHITIOTHECHUH
naboparopHoit paboThl. BeisiBneHue uept
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Pa3HBIM CpeiaM
oOuTaHus (BOJHOM, HA3EMHOBO3AYIIHOMN, TOYBEHHOM)

Hctopus pa3BUTHS SBOTIOLMOHHBIX U1

W3yuenune Hacienus 4ea0BevYecTBa Ha IPUMeEpe
3HAKOMCTBA C UCTOPUEH Pa3BUTHS IBOJIFOLIUOHHBIX
nnen K.JIunnes, XX.b.Jlamapka Y./{apBuHa.
OneHuBaHue poJin HBOJIFOLIMOHHOTO YUEHUS B
(hopMHUPOBaHNH COBPEMEHHON €CTECTBEHHO-HAYUHON
KapTUHBI MUpa. Pa3BuTHe CloCOOHOCTH SICHO U TOYHO
U3JIarath CBOM MBICIIH, JJOTMUECKH 000CHOBBIBAThH
CBOIO TOUKY 3pEHHUS], BOCIIPUHUMATh U aHAIU3UPOBATH
MHEHUS COOECeIHNKOB, IPU3HABAasl MPaBO JIPYroro
YeJIOBEKA HA MHOE MHEHHE

MUKpPO3BOTIOLMS U MAKPOIBOIFOLIHS

O3HakoMJIEHHE ¢ KOHLENINeH BH1a, €€ KpUTEPUSIMHU,
no100p MPUMEPOB TOT'O, YTO MOMYJIISLHS —
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CTPYKTYpHAasi €IMHHULIA BUJIa U HBOJIIOIUH.
O3HaKOMJIEHUE C IBMKYLIIUMUCS CUJIAMU HBOJIFOLIUN U
€€ JI0Ka3aTelbCTBaMU. Y CBOEHHE TOr0, YTO
OCHOBHBIMH HANpPAaBJICHUSIMH 3BOJIFOIUOHHOTO
nporpecca sBISI0TCS OMOIIOTHYECKUN TIPOTrpecc U
Ouooruueckuii perpecc. Y MeHUE OTCTauBaTh
MHEHHE, O COXpPAaHEHUU OMOJIOTHIECKOTO
MHOT000pa3us Kak OCHOBE YCTOMYUBOCTU OUOCGHEpHI U
MIPOTPECCUBHOTO €€ Pa3BUTHS. Y MEHUE BBISBIISATH
IIPUYMHBI BBIMAPAHUs BUJIOB

ITPOUCXOXJIEHNE YEJIOBEKA

AHTpoOIoreHes

AHanu3 ¥ OLEHKA Pa3IMYHBIX TUIIOTE3 O
MIPOUCXO0KICHUH YeloBeKa. Pa3Butrue ymeHus: CTpOUTH
JI0Ka3aTeNbHYI0 0a3y M0 CPaBHUTEIbHON
XapaKTEPUCTHKE YEJIOBEKA U MPUMATOB, JJOKA3bIBAsSI KX
poJcTBO. BhIsSIBIEHNE 9TaNIOB SBOJIOIUH YEIOBEKa

Yenoseueckue pachl

YMeHue 10Kka3bIBaTh PABEHCTBO YEJIOBEUECKUX Pac Ha
OCHOBAHMHU UX POJCTBA U €AMHCTBA MPOUCXOXKJICHHSL.
Pa3BuTHe TOJIEpaHTHOCTH, KPUTUKA pacu3Ma BO BCEX
€ro MposIBJICHUAX

OCHOBbBI 5KOJIOT'MH

DKOJI0Tusl — HayKa O B3aUMOOTHOILLIEHUX
OpPraHU3MOB MEXIY CO00M U OKpYXkaromien
cpenoiu

M3yueHue 5K0JI0ru4eckux (pakTopoB U UX BIMSHUS Ha
OpraHH3MBlI. 3HAKOMCTBO C DKOJOTrMYECKUMU
cUCTeMaMHM, UX BUJIOBOM U MPOCTPaHCTBEHHOMN
CTPYKTypaMu. Y MeHHE OOBSICHATh TPUUUHBI
YCTOMUUBOCTH M CMEHBI 3KocucTeM. O3HaKOMIIEHHE C
MEXBUAO0BBIMU B3aUMOOTHOIIICHUAMHA B DKOCHUCTEME:
KOHKYpeHLIUeH, CHMOM030M, XUIITHUYECTBOM,
Mapa3uTU3MOM. Y MEHHUE CTPOUTH IPYCHOCTh
pPacTUTENLHOTO COOOIIECTBA, MUIIEBHIEC LIENU U CETH B
OnoreHo3e, a TakKe HKOJIOTMYECKHE THPAMUJIBL.
3HaHuE OTJIMYUTENBHBIX PU3HAKOB HCKYCCTBEHHBIX
COO00I1IECTB — arpo3KOCHUCTEMBI U YPOOIKOCUCTEMBI.
Onucanue aHTPONOT€HHBIX U3MEHEHUI B
€CTECTBEHHBIX MIPUPOJIHBIX JaHapTax cBOEH
MecTHOCTU. CpaBHUTENILHOE ONHMCaHUE OJTHOU U3
€CTECTBEHHBIX MPUPOJIHBIX CUCTEM (HaIpuMep, Jieca)
U KaKOM-HUOY b arpOo’KOCUCTEMBI (Hampumep,
neHnyHoro nosst). CocTaBiieHHEe CXeM Nepeiaun
BEIIIECTB M SHEPIUHU MO LETsIM MUTAHUS B IPUPOJIHOM
HKOCHUCTEME U arpoIleHO3e

buocdepa u yenosek

Haxosxnenue cBsizu n3mMeHeHus B onocdepe ¢
MOCIIEACTBHUSIMH JISATEIHHOCTH YEIOBEKa B
OKpYKarolleu cpene. Y MeHue onpeaessiTh
BO3/ICHICTBUE MPOU3BOICTBEHHOH JIEATEIHHOCTH Ha
OKPY’KaIOIIIYIO Cpely B 001acT cBOeH OymyIeit
npodeccuu. O3HAKOMIIEHHE C TI100aTbHBIMU
SKOJOTUYCCKUMU HpO6HeMaMI/I U YMCHHUEC OMPCACIIATH
MyTy uX pemnieHus. Onucanue U MpakTHUYECKoe
CO3JIaHNE NCKYCCTBEHHON IKOCHUCTEMBI
(mpecHOBOIHOTO akBapuyma). Perienue
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HKOJIOTHYECKUX 3a]a4. J|eMOHCTpUpOBaHUE YMEHUS
MOCTaHOBKH LeJIeH NesTeIbHOCTH, TUTAHUPOBAHUS
COOCTBEHHOM JESTETBLHOCTH ISl JOCTHXKEHHS
MOCTaBJICHHBIX IIeJIeH, MPEABUACHUS BOZMOKHBIX
pEe3yJIbTaTOB ITUX JACHUCTBHM, OpraHU3alun
CaMOKOHTPOJISI M OLEHKU MOJTyYEHHBIX Pe3yIbTaTOB.
OO0yuenue coOI0ICHUIO TPABUII TOBEICHHS B
npupoe, 6eperkHOMY OTHOLIEHUIO K OMOJIOTHYEeCKUM
00BeKTaM (pacTeHHSIM, )KUBOTHBIM U MX
COOOIIECTBAM) U UX OXPaHE

NOHUNKA

buonuka kak 0JlHO U3 HanpaBIICHUI
OMOJIOTUU U KHOCPHETHKH

O3HakoMJIEHUE C IPUMEPAMU UCII0JIb30BaHUS B
XO3SMCTBEHHOM €SI TENLHOCTH JIFOIEHN
MOp(}HO(DYHKIIMOHATILHBIX YE€PT OpraHU3aluu pacTeHUN
Y ’KUBOTHBIX MIPU CO3JaHUH COBEPILICHHBIX
TEXHUYECKUX CUCTEM U YCTPOMICTB IO AHAJIOTUH C
JKUBBIMH CHCTEMaMH. 3HAKOMCTBO € TPyOUaTbIMU
CTPYKTYpaMU B KUBOU MIPUPOJIE U TEXHHUKE,
aPOJIMHAMUYECKUMH U TUIPOIMHAMUYECKIUMHU
YCTPOMCTBAMU B )KUBOU IIPUPOJIE U TEXHUKE. Y MEHUE
CTPOUTH MOJIEININ CKIIQA4aTON CTPYKTYpHI,

HCIIOJIB3YCMbIC B CTPOUTCIILCTBC
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7. YCJIOBUMS PEAJIM3ALIMU YUEBHOM ITPOT' PAMMBI JTACIUILIAHBI

7.1 /Jna peanuzayuu npozpammel yueonou oucyunaunvl «buonozun» npedycmompenni
cneoyloujue cneyuaibHble NOMEu|eHUuA:

1. KaGuner 60M0/10TUM, OCHAIEHHBIH 000PY10BAHUEM:

- IOCA/IOYHBIE MECTa MO KOJUYECTBY 00yUAIONIUXCS (CTOMBI, CTYIIbS 110 YHCTY MTOCAIOYHBIX MECT);

- pabouee MecTo mpernoaBaress (CTo, CTyN);

- yueOHO-METO/IMYECKUN  KOMIUIEKC MO0 JAUCHUIUIMHE (pabouuwe mporpammbl, KalleHAapHO-
TEMaTHUYECKHE IJIaHbl, pa3pabOTKU YPOKOB MO JUCUUIUIMHE, y4eOHO-METOInYeckoe obecrieueHne K
KXKJIOMY YPOKY, B T.4. MPE3CHTAIMH K ypOKaM, KOMILJIEKT BHICOYPOKOB, KOMILUIEKT KOHTPOJIHHO-
OIICHOYHBIX CPEACTB U JIp.);

- IEMOHCTPAIIMOHHBIH CTOJI;

- y4eOHO-HAIJISAIHBIC TOCOOUS IO OMOJIOTHH:

¢ TeXHUYECKUMU CPeICTBAMH 00y4eHus :

- KOMIIBIOTEP C JIMIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM;

- 3JIeKTpOHHAas 06a3a HOPMAaTUBHOM TOKYMEHTALIUU;

- MyJBTUMEIUATIPOCKTOD;

- UHTEepPaKTUBHAs J10CKa

2. KaOuner ungopMaTnku, OCHAIIEHHBII 000py/10BaHHeEM:
- TIOCAJIOYHBIC MECTa MO KOJMYECTBY OOYYAIOIIUXCS (CTOJBI, CTYJIbS MO YHCIY IMOCAJIOYHBIX
MeCT);

- pabouee MecTo mpernogaBaress (CTo, CTy);
- KOMIUIEKT Y4eOHO-HAaIJISIIHBIX TOCOOMIA;
- TaOJINIIBL, IIJIAKATHI.

¢ TeXHUYECKUMHU CPeICTBAMH 00yUYeHHs:

- KOMITBIOTEP C JIMIIEH3UOHHBIM TPOTPAMMHBIM 00eCTICUCHUEM;

- DJIeKTpOHHAas 6a3a HOPMAaTUBHOM JTOKYMEHTAIIUU;

- MYJIbTHMETUATIPOEKTOP;

- UHTEepPaKTUBHAS JI0CKa

7.2 Hughopmayuonnoe obecneuenue peanuzayuu npozpammol

Jns peanuzanuu nporpammbl OMONMHOTEUHBIM (GOHJ (¢uiIMana UMeeT IevyaTHble M /MU
AJIEKTPOHHBIE 00Pa30BATEIHHBIE PECYPCHI, PEKOMEHIyeMbI€ JIJIsi UCIOJIb30BaHUsI B 00pa30BaTEIbHOM
rpolecce

7.2.1 Yueonuku
1. Mycradwun, A.I'. buonorus : yaueonuk / Mycrapun A.I'., 3axapos B.b. — Mocksa : KauoPyc, 2020. — 423 c.
— (CIIO). — ISBN 978-5-406-07514-2. — URL: https://book.ru/book/932501 (nara oOpamenus: 29.10.2020).
— TeKcT : 2JIEKTPOHHBIMN.

7.2.2. Dnexmponnwle pecypcwl
www. sbio. info (Bcs 6uonorusi. CoBpeMeHHast OMOIOTHSI, CTAThH, HOBOCTH, OMOIHOTEKA).
www. window. edu. ru (EquHoe oKkHO JtocTyma K 00pa3oBaTenbHbIM pecypcam MHTepHeTa 1mo ouo-

JIOTHUH).

www. vspu. ac. ru/deold/bio/bio. htm (TenexoMMyHHKaIIHOHHBIE BUKTOPHHBI 110 OMOJIOTHU —
9KOJIOTHH Ha cepBepe BOpOHEKCKOTO YHUBEPCUTETA).

www. biology. ru (buosorust B OTkpsiToM Kojutemke. CallT COEePIKUT 3JSKTPOHHBIN YIEOHHUK T10
ouonorun, On-line TecThI).

www. informika. ru (OnexTpoHHBIN y4eOHUK, OONBIION CTUCOK HHTEPHET-PECYPCOB).

www. nrc. edu. ru (buonornueckas kapTuHa Mupa. Pa3ien KoMnbloTepHOro yueOHuka, pa3pado-
TaHHOTO B MOCKOBCKOM IOCYAapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www. nature. ok. ru (Penkue u ncuesaromniye >kuBOTHbIe Poccuu — mpoeKkT JKOJI0ru4ecKoro
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neaTrpa MI'Y um. M. B. JlomoHocoBa).

www. kozlenkoa. narod. ru (J{1s1 TeX, KTO YYHTCS CaM U YYUT APYTHX; OYHO U TUCTAHIIMOHHO,
OHMOJIOTHH, XUMUH, IPYTHM MIPEIMETaM).

www. schoolcity. by (buosnorus B Borpocax 1 oTBeTax).

www. bril2002. narod. ru (buonorus st IKoILHUKOB. KpaTkas, KOMITaKTHas, HO JOCTaTOYHO
roApoOHas uHGopManus mo pasaenam: «O0rmas ouoaorusm», «boTanukay, «300orusy, «Uemo-
BEK»).

7.2.3 /lononnumenvuvle UCMOUHUKU:
1. Konecuukos, C.U. buosnorusi: nocobue-peneturop : yueonoe nocodoue / Konecuukor C.1. — Mocksa :
KuoPyc, 2021. — 537 ¢. — ISBN 978-5-406-02521-5. - URL.: https://book.ru/book/938037— TekcT :
3JIEKTPOHHBIN
2. BaciokoBa, A.T. MukpoOuosorus, (Gu3noiaorus NUTaHus, CAHUTapus U THrHeHa : yueOnuk / BacrokoBa A.T.
— Mocksa : KuoPyc, 2021. — 196 ¢. — ISBN 978-5-406-02715-8. — URL.: https://book.ru/book/936275—

TeKcCT : PIEKTPOHHBIH.

3.3. Obuwue mpebdosanusn K opeanuzayuu 00pazoeameibHO20 npoyecca
OcBoeHne 00y4YarOUMMUCS TUCIUIUIMHBI TPOXOAUT B YCIOBUSX CO3AaHHON 00pa30BaTENbHON CpPEIbI
KaKk B y4eOHOM 3aBEJCHUHM, TaK M B OPraHHW3aIUsAX, COOTBETCTBYIOIIHUX NPOPWIIO H3ydaeMOU
JMCHIUTUIAHBIL.
N3ydyenne nuctuIuIvHb: «BHONOTHSY) MPEAIecTBYeT OCBOSHUIO IUCIUIUIMH MPOPECCHOHATHHOTO
IUKJIA.

3.4. Kaopoeoe obecneuenue oopazosamenvHo2o npouecca
1.Marycosckas A.K. — okonumia xumuaeckuit paxynsrer ABIY B 1972 1., crax pabots - 37 ner,
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8. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHMS YUEBHOM JUCHUILINHBI

8.1. KOHTpOJIL H OIICHKA PE3YJIIbTAaTOB OCBOCHUA JUCHUIINIMHBI OCYHICCTBJISACTCA MPCIIOJAaBaTCIEM B
IMpOHECCC BBINTOJIHCHUU JOMAIITHUX SaﬂaHHﬁ, BBITIOJIHCHU A BHeayI[HTOpHOﬁ CaMOCTOSTCIbHOM paGOTH,
KOHTPOJIbHBIX pa60T, TECTUPOBaHWsA, a TaKXKE BBIIIOJHCHUA O6y‘IaIOI_HI/IMI/ICH HMHAUBUAYAJIbHBIX

TBOPYECKHUX 3aJIaHUM.

Tabnuna 8.1.- @opmbl 1 METOIBI KOHTPOJISI M OLIGHKU PE3YJIbTATOB 00yUCHHS

PesyabTaTsl 00yyeHus
(1myHOCTHBIE, METANIPEAMETHBIE, NMpeIMeTHbIE)

®opMbI 1 METOAbI KOHTPOJISI U
OlIeHKH pPe3Y/IbTATOB 00y4eHusl

JIUYHOCHIHbBIX

—c(opMUPOBAHHOCTH YYBCTBA TOPAOCTH U
YBa)KEHHUS K UICTOPUU U JOCTHXKEHUSAM OTEYECTBEHHOM
OHMOJIOTMYECKON HAYKH;

(dbpoHTaNBHAS Oecena;
NPAaKTUYECKHUE 3aHATHS
(o Temam);

yueOHbIe TUCKYCCUHU

— MPEJCTABIEHUS O LIEJIOCTHON
€CTECTBEHHOHAYYHOM KapTHUHE MUPA;

¢dbpoHTaNBHAS Oecena;

NPaKTUYECKHUE 3aHATHS,

OIICHKA BBITTOJIHEHHS
CaMOCTOSITENIbHOM (BHEAYAUTOPHOM )
paboTHI

» — MOHWMAaHUE B3aUMOCBSI3H U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK, X BIHUSAHUS Ha
OKPY>KAIOIIYIO CPEY, SKOHOMUUYECKYIO0, TEXHOJIOTUYECKYIO,
COLIMAJIbHYIO U ATHYECKYIO C(hephl ACSITENLHOCTH YEIIOBEKA;

YCTHBIN o1poc ((ppoHTAIBHBIN);

OLICHKA BBIIIOJIHCHUA

CaMOCTOSITENIbHON U (BHEAYJUTOPHOM)

paboTHI

> — CIOCOOHOCTH MCIIONB30BATh 3HAHUS O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApTHHE MHpa B
0011e00pazoBarenbHON U TPOPECCHOHATTEHON
JESITeTbHOCTH; BO3MOXKHOCTH HH(OPMAIIMOHHON CPEJIbI IS
o0ecredeHrs: NPOAYKTHBHOTO CaMOOOpa30BaHMS;

e  YCTHBIU OIPOC;

OLIEHKa MMCbMEHHBIX PadoT;
e  TECTHPOBAHWE;

e IPAKTUYECKUE 3aHATHUS

> — BIaJ€HUE KyIbTYypOU MBIIIJICHUS,
CIOCOOHOCTH K 0000IIEHNIO, aHATU3Y, BOCIIPUITHIO
nH(popManuy B 00JaCTH €CTECTBEHHBIX HAaYK, TOCTAHOBKE
1IETT ¥ BBIOOPY MyTEH €€ TOCTUKEHUS B MPOPECCHOHATBHOY

cepe;

e  YCTHBIU OIIPOC;

. OILI€HKA IIMCbMCHHBIX pa60T;
e  TECTHUPOBAHWE;

. MPAKTUYCCKUEC 3aHATUA

— CIIOCOOHOCTh PYKOBOJCTBOBATHCS B CBOEH
JeSITeIbHOCTH COBPEMEHHBIMH MPUHITUIIAMH
TOJICPAHTHOCTH, AUAJIOTA U COTPYTHUYECTBA; TOTOBHOCTH
K B3aUMO/ICHCTBUIO C KOJIJIETaMH, padoTe B KOJJIEKTHBE;

VHIUBUYAJIbHBINA OIIPOC

OIICHKA MMCbMCHHBIX pa60T;
TECTUPOBAHUC,
MPAKTUYCCKUEC 3aHATUA

— TOTOBHOCTB HCIIOJIb30BAaTh OCHOBHBIE METOBI
3alUThl OT BO3MOXHBIX ITOCJIEICTBUIN aBapuii, KaTacTpod,
CTUXHUHHBIX O€ICTBUM;

YCTHBIN OIIPOC;

OILI€HKA ITMCbMCHHBIX pa60T;
TECTUPOBAHUE;
MPAKTUYCCKUEC 3aHATUA

— obnaaHue HaBBIKaMU 6e301acHoi paboThI BO
BpEMSI TIPOCKTHO-HUCCIICIOBATEIIECKON |
AKCIIEPUMEHTATLHON JeSITeNbHOCTH, TIPU UCTIONB30BAHUU
J1a00paTOPHOTO 0OOPYIOBAHNS;

YCTHBIN OIIPOC;

OII€HKAa INMCbMEHHBIX pa60T;
TECTUPOBAHUE;
MPAKTUYCCKNUEC 3aHATUA

— CIOCOOHOCTH MCIOJIB30BATh PUOOPETEHHBIE
3HAHUS U YMEHHUS B MIPAKTHUECKON JAESITETbHOCTU U
MIOBCEIHEBHOM JKU3HU JUIs COOTIOIEHUS MEp
npodUIAKTUKY OTPABICHHM, BUPYCHBIX U APYTUX

3a00JIeBaHUH, CTPECCOB, BPEIHBIX NMPHUBBIYEK (KypeHUs,

e  HHJUBUIYaTbHBIA OMPOC

e  OIIEHKA MUCHhMEHHBIX padoT;
e TECTHUPOBAHMUE;

e MPAKTUYECKUE 3aHATHUS
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QJIIKOTOJIM3Ma, HAPKOMAHUH ); TPaBUJI TIOBEICHUS B
MIPUPOIHON CpeJie;

— TOTOBHOCTb K OKa3aHHUIO IIEPBOU ITIOMOILM IIPU TPABMaXx,
IIPOCTYAHBIX U IpYTUX 3a00J€BaHUSX, OTPABICHUAX
IUAIIEBBIMU IIPOYKTaMU;

MPaKTUYECKUE 3aHATHUS,
OIICHKA BBIMTOJIHEHUS
BHEAYJIUTOPHOM (CaMOCTOSATEIHHOMN)

paboTHI

mem anpedmemnblx:

OCO3HAHME COLMAILHOM 3HAYMMOCTH CBOEH
CIIENUAIBHOCTH, 00JIafaHe MOTHBALIMEN K
OCYIIECTBJICHUIO MPOPECCUOHATHHOU IEATCILHOCTH;

YCTHBIN O1poc ((HpOHTAIBHBIN);
MPAKTUYECKHE 3aHATHS;
OIICHKA BBINTOJIHEHHSI BHEAYTUTOPHOM

(camocTosATEIHHOI) pabOTHI

— MOTHBAIIMEH K OCYIIECTBICHUIO MPodeccrnoHalbHOI
NesITeNIbHOCTH;

YCTHBIN onpoc ((ppoHTANBHBIH);

NPaKTHYECKHE 3aHATHUS;

OLICHKA BBIMTOJIHEHHS
BHEAYIUTOPHOHU (CaMOCTOSITEIBHOMN)
paboThI

MOBBIIICHUE HHTEIUICKTYaJIbHOTO YPOBHS B IIpoLEecce
U3Y4YEHUsST OMOJIOTHYECKHX SBJICHUM; BBIIAIOIINAXCSA
JOCTHKEHUI OMOJIOTHH, BOILEAIINX B 00IIE€YETI0BEYECKYIO
KYJbTYPY; CIOKHBIX U IIPOTUBOPEUYMBBIX IIyTEW Pa3BUTH
COBPEMEHHBIX HAay4HbIX B3IVIAJOB, UICH, TEOpui,
KOHUENIMH, TUrore3 (0 CYUHOCTH U HPOUCXOXKIECHUU
KHU3HHM, 4YelloBeKa) B XoJe paboThl € pPa3IUYHBIMU
VMCTOYHUKAMHU MH(pOpMaLnu;

YCTHBIH orpoc (GpOHTANbHBIN);

MIPAKTUYCCKHUEC 3aHSITHS,

OIICHKA BBITTOJIHEHUS
BHEAYJIUTOPHOM (CAaMOCTOSATETHLHOM)
paboThI

CIIOCOOHOCTD OpPraHu30BbIBATE COTPYAHUYICCTBO
CANHOMBIIIJIICHHUKOB, B TOM quCie C
HCITIOJIb30BAHHUEM COBPCMCHHDBIX PIH(l)OpMaI_II/IOHHO'
KOMMYHHUKAIIUOHHBIX TeXHOHOFHﬁ;

YCTHBIH orpoc (GpOHTANbHBIN);

MIPAKTUYCCKHUEC 3aHSITHS,

OIICHKA BBITTOJIHEHUS
BHEAYJUTOPHOH (CAaMOCTOSATETHLHOM)
paloThI

CIOCOOHOCTh TOHMMATh MPHUHIMIIBI yCTOMYMBOCTH U
MIPOAYKTUBHOCTH JKMBOW MPHUPOABI, IIyTH €€ WU3MECHECHUS
[0/l BIUSIHUEM aHTPOIIOT€HHBIX (PaKTOPOB, CIOCOOHOCTH K
CHCTEMHOMY  aHalu3y TIJOOAIbHBIX  SKOJIOTMYECKHUX
po0JIeM, BOIPOCOB COCTOSHUS OKPYXKAIOLIEW cpeabl U
paLMOHAIBHOIO MCIIOJIb30BAHMS IPUPOIHBIX PECYPCOB;

YCTHBIH OIIPOC;

OlIEHKa MMCbMEHHBIX paloT;
TECTUPOBAHUE;
MPAKTUYCCKUC 3aHATUA,

I/IHI[I/IBI/II[yaJ'IBHHﬁ OoIpocC.

— yMeHue 00OCHOBBIBaTh ~ MECTO M POJIb
OMOJIOTMYECKUX 3HAaHUI B TNPAKTHUECKOW AeATeIbHOCTH
JOJIeH, pa3BUTUU COBPEMEHHBIX TEXHOJIOIH; ONpeAesiTh
KHUBBIE OOBEKTHl B MPUPOE; MPOBOJUTH HAONIOJCHUS 32
SKOCHUCTEMaMU C LENbI0 KX OINHUCAHWS U BbISBICHUS
€CTECTBEHHBIX M aHTPOIOTE€HHBIX U3MEHEHMI; HAXOAUTh U
aHAJIM3HPOBATh MHPOPMAIIHIO O KHUBBIX 00BEKTaX;

WHIUBUAYAIbHBIN OMpOC
OIICHKA MUCbMEHHBIX paboT;
TECTUPOBAHUE;
MPAKTUYECKHUE 3aHITUS

CIIOCOOHOCTH NPpUMCHATH OHOJIOTHYECKHUE u
OKOJIOTUYCCKHUE 3HAHUA JIA  aHajlnu3a [IPUKIAIHBIX
npo6neM XO31CTBEHHOM ACATCIIBHOCTH,

WHJVBHIyaJIbHBIA OIIPOC
OIIEHKa MHCbMEHHBIX paboT;
TECTUPOBAHUE;
MIPAKTHYECKUE 3aHATUS

CIOCOOHOCTh K OIIGHKE 3THYECKHUX aClEeKTOB HEKOTOPBIX
UCCIIeIOBaHUM B 00J1acTH OMOTEXHOJIOTHH (KJIOHUPOBAHUE,
UCKYCCTBEHHOE OINIOJJOTBOPEHUE);

WHJVBHIyaJIbHBIA OIIPOC
OlIEHKa MMCbMEHHBIX paloT;
TECTUPOBAHUE;
[IPAKTUYECKUE 3aHATUS
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npeomemmuuix:

— c(OPMUPOBAHHOCTH MPEJCTABICHUN O POJIK U MECTE
OMOJOTMM B COBPEMEHHOM HAay4YHOW KapTHHE MHUDA,;
MOHUMAaHKUE poJin Ouosioruu B (hOPMHUPOBAHUM KPYyro3opa
U (QyHKUMOHAIBHOM  TPaMOTHOCTH  JJIS  PELICHUS
MPAKTUYECKUX 3a/1a4;

WHIUBHUIYAIBHBIA OTIPOC

OLICHKA IMMCbMCHHBIX pa60T;

TECTUPOBAHUEC;

IMPAKTUYCCKUE 3aHATUA

— BJAJEHUE OCHOBOIIOJIATAIOUIMMH IOHATHAMHU U
IIPEACTABICHUAMU O JKMBOM IIPUPOAE, €€ YPOBHEBOU
OpPraHM3alMiM M D3BOJIOLMHU; YBEPEHHOE II0JIb30BAaHUE
OMOJIOTMYECKOI TEPMUHOJIOTHEN U CUMBOJIUKOIA;

YCTHBIN OIIPOC;

OLICHKA IMMCbMCHHBIX pa60T;

TECTUPOBAHUEC;

IPAaKTUYCCKHUEC 3aHATHA,

VHJIUBUYyAJIbHBIN OIIPOC.

— BJAJICHUE OCHOBHBIMH METOJAMU HAy4YHOIr'O
IMO3HAHMUS, HCIIOJIb3yEMbIMU npu OMOJIOTHYECKUX
HCCIEIOBAHUAX  JKUBBIX OOBEKTOB M  DKOCHCTEM:
OMHMCAaHUEM, HW3MEPEHHUEM, TPOBEICHUEM HAOJIOICHUI;
BBISIBIICHUE W OILIEHKAa AaHTPOIOTEHHBIX W3MEHEHUM B
MIPUPOJE;

VHJIUBUYAJIbHBIN OIIPOC

OLICHKA IMMCbMCHHBIX pa60T;

TECTUPOBAHUE;

MPAKTUYCCKUEC 3aHATUA

—  chOpPMHPOBAHHOCTb  yYMEHHUM  OOBACHSITH
pe3ynbTaThl OMOJOTHYECKMX JKCIEPUMEHTOB, peEIlaTh
dJIEMEHTapHBIE OMOJIOTHYECKHE 33a4H;

WHUBUAYAIbHBIN OIPOC

OLICHKA MNCbMCHHBIX pa60T;

TCCTUPOBAHHC,

MPAKTUYICCKUEC 3aHATHUA

— chOpMUPOBAHHOCTh COOCTBEHHOM MMO3ULIUU TIO
OTHOIICHUIO K OMOJIOTru4ecKoi HH(OPMAIIUHU, TTOTydaeMOM
U3 Ppa3HBIX HCTOYHUKOB, TJO00AIbHBIM 3KOJOTHYECKHM
mpo0JIeMaM U MyTSM UX PEIICHUSI.

YCTHBIN OIIPOC;

OLCHKA ITMCbMCHHBIX pa60T;

TCCTUPOBAHHC,

IIPaKTUYCCKHUC 3aHATH A,

WHMBHIyaJIbHBIA OIIPOC.

8.2.0uemca HHAUBUAYAJBbHBIX 06pa30BaTeJ’ILHLIX JOCTHKEHMII 110 pe3yjabTaTaM TEKYLIECTO

KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTAallMH

Tabmuua 8.2.- Kputepuii peiitunronoii onenku. OOriee pacrpesenenue 0auios:

Ne Buasl pator 3a cemectp — 100 0a10B
Tekymas CemecrtpoBas Texkymas Hrorosas
aTTecTanus lc. aTTecTanus 2c.
lc. 2c.
3HaHUSA | KOMIIE | 3HAaHUA M | KOMIIE | 3HAHMS | KOMIE | 3HAaHUA | KO
YMEHUS | TCHIIMM | YMEHUSI | TCHIIMM | YMEHHS | TEHIMH | YMEHHUS | MII
1 | PaGora Ha ypoke 1 1 2 2 1 1 2 2
2 | Koncnekr 4 4 4 4 4 4 4 4
3 | BCP 5 5 5 6 5 5 5 6
4 | Nuddepenuupo 3 3 10 10 3 3 10 10
BAHHBIN 3a4€T,
(KOHTpOJIBLHas
padora)
5 | MocemaeMocTh 2 3 2 3
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6 | TBopueckas 5 7 6 5 7 6 8
padora
Hroro: 40 60 40 60

Tabnuma 8.3.- OneHka WHIAWBUAYAIBHBIX 00pa30BaTEIIbHBIX JOCTHKCHHUH IO PE3ysbTaTaM TEKYIIETO

KOHTPOJIS U IPOMEKYTOYHON aTTeCTaluu

IIpoueHT pe3yabTaTUBHOCTH
(mpaBWIbHBIX OTBETOB)

KauecTBeHHas1 olleHKA HHAUBUAYAJIBbHBIX

00pa3oBaTeILHBIX 10CTHKEHU I

0aj1 (oTMeTKa)

BepOaJIbHbII aHAJIOT

91 -100 5 OTJINYHO
76 - 90 4 XOPOIIIO

61-75 3 yIIOBJIETBOPUTEIHHO
MeHee 61 2 HEYJIOBJICTBOPUTEIHLHO
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9. TJIOCCAPUMA OCHOBHBLIX TEPMHUHOB W OIPEJEJEHHIA, U3YYAEMBIX 110
JUCHUIIVIMHE «<ACTPOHOMMUSA»

AJUIOTPOIIUA - aBneHHe CyIIECTBOBaHMS XMMHUYECKOrO 3JEMEHTA B BUJE ABYX WM HECKOJBKUX MPOCTBIX
BELIECTB, PA3IUYHBIX IO CTPOCHHWIO M CBOMCTBaM. OJTH IPOCTHIE BEIECTBA, Pa3IMYHbIE IO CTPOCHUIO U
CBOWCTBaM, Ha3bIBAIOTCS aJULIOTPOIHBIMH (OpPMaMH WIN aJUIOTPONHBIMU Moaudukamusvu. Hanpumep, rpadgur
W anMa3 - JIB€ aJuIOTPOmHble (GopMbl (MOIU(HKALNHK) YIJIEPOAa, MOJICKYJSPHBIA KUCIOPOJ U O30H - JBE
JIOTPOMHBIE MOAUGUKAIMU Kuciopoaa. [Ipy omnpeneneHHBIX YCIOBHUSX aIOTPONHbIE MOAHMUKALMH MOTYT
MIEPEXOIUTH IPYT B IpyTa.

AMOP®HOE BgelniectBo - HE KpUCTAUNIMYECKOE BEIIECTBO, T.€. BEILIECTBO, HE MMEIOIIEE KPUCTATUITMYECKOMN
pemetku. [lpumepsr: 6ymara, mIacTMacChl, pe3UHA, CTEKIIO, a TAKKE BCE )KUIKOCTH.

AM®OTEPHOCTD - crnocoOGHOCTh HEKOTOPHIX XHMHYCCKHUX COCIWHCHHHW MPOSBIATH KHCIOTHBIC WIIH
OCHOBHBIC CBOMCTBa B 3aBHUCHMOCTH OT BEIISCTB, KOTOPBIC C HUMH pearupyroT. AMQOTEpHBIC BEIIeCTBa
(amdoauThI) BeayT ce0s KaK KHCIOTHI MO OTHOIICHHIO K OCHOBAaHHMSIM W KaK OCHOBaHUS - 1O OTHOIICHHIO K
KHCIIOTaM.

AHUOHBI - oTpunaTenbHO 3apsSKEHHBIE HOHBL.

ATOM - Menpyaiiiias yacTULA XUMHUYECKOTO 3JIEMEHTA, COXPAHSIONIAS €r0 XMMHUYECKUE CBOMCTBA. ATOM
MOCTPOEH U3 CyOATOMHBIX YaCTHII - IPOTOHOB, HEUTPOHOB, AJIEKTPOHOB,;

ATOM - HanMeHbIIIee KOJIMYECTBO JIEMEHTa, KOTOPOE TOIBKO MOXET COAEPIKATHCSA B MOJIEKyIaX 00pa3yeMbIX
UM COCIUHECHUM.

ATOMHASI MACCA - (B HayuHoil nuTepaType Takxke ynorpebnsor tepmun ATOMHBIN BEC). Jlna
YCTAHOBJICHHSl €IWHON IIKajdbl MacC aTOMOB BBIOpaH YCIOBHBIM 3TajOH, C KOTOPHIM MOXHO OBUIO ObI
CpaBHHBAaTh MAacChl BCEX OCTAJbHBIX aTOMOB. TaKuM 3TaJloOHOM BBIOpaHBI aTOMBI YIJIEPOAA OIPENEICHHOU
Macchl, Ha3bIBaeMble yriiepofoM-12 (6 mpoToHOB u 6 HEHUTPOHOB B SApE), KOTOPHIM MPUMHCHIBAETCS aTOMHAS
Mmacca 12,0000. Hanpumep, ecii ¢ TOMOIIBIO XUMUYECKOW PEaKIMX UK JAPYTHM CIIOCOOOM YCTaHOBIIEHO, YTO
aTOMBl Kakoro-imOo 3JeMEHTa MMEIOT Maccy BIBOe Ooublie, 4eM Macca aTOMOB yriepoia-12, To stomy
AJIEMEHTY TPUITUCHIBAETCS aTOMHas macca (atomHbIi Bec) 24. PoBHOo 1/12 wacTe Macchl atoma yriiepojna-12
naspiBaetcss ATOMHOU EJVHUIIEM MACCHI (cokpameHHO a.e.M.) - B 3THX EIMHMIAX BBIPAKAIOT
ABCOJIIOTHYIO ATOMHYIO MACCY Bgcex snemenToB. OTHOCHUTEJIBHASLI ATOMHASA MACCA
— bespasmepHas BeNMMUUHA (Macca Kakoro-nmubo aroma xaenutcst Ha 1/12 wacte Maccel aToma yriiepona), B
gncinenHoM Beipakennn ABCOJIFIOTHASI, OTHOCUTEJIBHAS aromuas macca 1 ATOMHBIM BEC
PaBHBI MEXILy COOOH.

ATOMHBIN BEC - Tpa/uIioHHOe Ha3BaHNUE OTHOCHTEIILHON aTOMHOM MacChl B XUMHUYECKOit uteparype. To
ke, 94To “oTHOCHTeNbHAs aToMHast macca” (cM. ATOMHAA MACCA).

ATOMHBIM HOMEP - T0 e, 4YTO NOpSAKOBBII HoMep oaneMeHTa B llepmonmdeckoil cucreme
J.M.MenneneeBa. ATOMHBIE HOMEpP YHCIEHHO PaBEH MOJIOKUTEIBHOMY 3apsAly SApa 3TOro 3JIEMEHTa, T.€.
YHCIIy IPOTOHOB B SAPE JAaHHOI'O JIEMEHTA.

BAJIEHTHOCTD - 49ncno 3JeKTpOHHBIX Iap, ¢ MOMOIIBIO KOTOPHIX aTOM JaHHOTO JJIEMEHTa CBS3aH C
JpYrUMU aTOMaMH.

BEHIECTBO. B ecrecTBO3HaHMM CYLIECTBYET PsiJl MOHATUM, KOTOPBIM TPYIHO AaTh CTPOroe OMpencicHHeE.
BemecTBo - 0HO M3 Takux MOHATHHA. B 00IIEeM CMBICIE OHO HCHONB3YyeTcs Uit 0003HAYEHHUS TOTrO, UYTO
3aMoNHAET TMPOCTPAHCTBO M MMeEET Maccy. B 0oree y3KOM cCMBICIE - BEIIECTBO 3TO TO, W3 HEro COCTOST
OKPY KaloIye HAC TIPEIMETHI. B XUMUH dalie UCIoJIb3yeTCs MMOHATHE KOHKPETHOTO BEIIECTBA - XJIOPU HATPHSI,
cynbdaT Kabnus, caxap, 6eH3uH u T.1. CM. Takxke "TpocToe BemecTBo", "cllokHOe BemecTBo", ""cMech".
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BOJOPO/JHAS CBS3b - omuH w3 BHAOB MEXMOJICKYSIPHBIX cBs3eidl. OOycioBlieHa B OCHOBHOM
ANEKTPOCTATUYECKUMHU CHJIaMH. {7151 BOSHUKHOBEHHS BOJOPOTHON CBS3U HYXKHO, YTOOBI B MOJIEKYJe ObLT OWH
WIM HECKOJIBKO aTOMOB BOJIOPOJA, CBSA3aHHBIX C HEOOJNBIIMMH, HO 3JICKTPOOTPHUIATSIBHBIMH aTOMaMH,
Hanpumep: O, N, F. BaxHo, 4T0OBI Y 3THX 3JICKTPOOTPUIIATESILHBIX aTOMOB OBLTH HETOCIICHHBIC DJICKTPOHHBIC
rmapel. BogopoaHbie CBS3M XapaKTEpHBI I TaKUX BEIIecTB, kak Boga HoO, ammuak NHs, dTopoBomopon HF.
Hampumep, monekynsr HF cBsizaHbl Mexmy coOOi BOJOPOIHBIMH CBS3SIMH, KOTOpPBIE Ha PUCYHKE ITOKA3aHBI
MTyHKTUPHBIMU JIMHUASIMU:

Bogoponnas cBs3p npubnmsutensHo B 20 pa3 MeHee mpoyHas, 4eM KoBaneHTHas. llpum e€ BO3HUKHOBEHHH
YHCIIO CBsI3ei, 00pa3yeMbix aToMoM H, mpeBbImaeT ero (hopManbHYIO BAJICHTHOCTb.

BOCCTAHOBJIEHME (BemecTBa) - XUMHUYECKasi peaklusi, IPH KOTOPOH AJIEKTPOHBI MepeNatoTcs JaHHOMY
BEIIIECTBY.

BOCCTAHOBUTEJIb - BeiecTBO, CIIOCOOHOE OTABATh 3JCKTPOHBI APYTOMY BEIIESCTBY (OKHCIUTEIIO).

I'ETEPOT'EHHBIE PEAKIIUM - XxuMHYeCKUE PEAKIIMH MEXKIY BEIIECTBAMH, HAXOMAIIUMHUCA B Pa3HBIX
¢azax (pasHbIX arperaTHbIXx COCTOSHHSX BellecTBa). Hampumep, peakums ropeHHs YIS - TereporeHHas
peaknys MeXIy TBEPIABbIM YIJIEPOIOM M Tra3000pa3HbIM KHCIOPOAOM. Peakiusi B3aMMOAEHCTBHSA LMHKA C
COJISIHOM KHCJIOTOH - TeTepOreHHas peakiuss MeXAy TBepAbiM LuHKOM M pactBopoM HCI. ['ereporennsie
peaknMyu NpOTEKaloT He B oObeMe, a Ha rpaHune paszena a3z - B 3TOM HMX NPUHUUIHAIBHOE OTJIMYHE
ot T OMOI'EHHBIX peakuuil.

I'MBPUJIN3ALUSA. TeopeTndeckoe MpeacTaBICHUE, C MTOMOIIBIO KOTOPOTO YAAETCS CBSI3aTh MEXIy OO0
(GU3MUECKyI0 KapTHHY CTPOCHHUS aToMa U OIpEeNeNsieMyl0 ONBITHBIM ITIyTeM T'€OMETPHIO MOJEKYI
(em. PEHTTEHOCTPYKTYPHbBIN AHAJIM3). Hampumep, aToM yriepojga HMeeT S- U p-OpOMTalH, HO B
Mmonekyie CHs He ynanoch ONBITHBIM IyTeM OOHApY>KUTh OTAEIbHBIX CBsI3€i, 00pa30BaHHBIX S-AJIEKTPOHAMHU U
OTJCTBHBIX CBsI3el - 00pa30BaHHBIX p-dyiekTpoHamu (Bce cBsizu B CHs ommHakoBer). [loaToMy npuHSTO, 4TO
OJlHAa S- U TPHU p-OpOHUTaIH “‘cMeImunBarOTCs (THOpUAM3YIOTCS), 00pa3ysi 4 HOBBIE, COBEPIICHHO OJWHAKOBHIC
opbuTanu (4etipe spi-rubpuansie opoutanu). ITu 4 ruOpUIHbIE OPOUTATUIIEPEKPHIBAIOTCS C SJIEKTPOHHBIMU
obomnoukamu 4-x atomoB H. 'eomerpudeckyro Gpopmyiy oOpazoBaBLIeiics MOJEKYINbI IPEICKA3bIBAIOT HCXOAS
W3 MpaBuJja, YTO THOPUIHBIE OPOUTAIN B MOJIEKYJIE CTPEMSITCS PACTIOIOKUTHCS HA MAaKCHMaIbHOM PacCTOSTHUH
Ipyr oT apyra. Hanpumep, muist 4-X THOpUAHBIXOpOUTAIEH 3T0 TeTpadap. B Tex ciyuasx, Korjia oJjHa WU JIBE p-
opbutanu ne yuacmeylom B TUOpHAM3ALMK, OHM OCTAIOTCS B HErHMOPUAM30BAHHOM BHJE M JHOO HE HECYT
AIIEKTPOHOB, JIN0O YYaCTBYIOT B CBSI3BIBAHHH JIPYTrOro TUMA (JIBOWHBIC U TPOMHBIE CBA3H). ITO COOTBETCTBEHHO
sp>> w sp-rubpunusaunu. HEIIO/EJIEHHBIE >nextponnsie [IAPbI To)ke y4acTBYyOT B THOpPHAM3ALUH.
Hanpumep, ammuak:NH3 - sp3-ruGpuansauus atoma N, MosieKyaa uMeeT (GOpMy TETpasapa, OJHa U3 BEPIIMH
KOTOPOTO - HEMOJENEHHasl mapa 3JIEKTPOHOB, ocTaBIIMecs TpH - arombl H. B pasznmuunbix rubpuamzanmsax
BMECTE C S- M P-OpOMTANAMH MOTYT y4acTBOBaTh Takke W d-opouramu (spid- u sp*d®-rubGpuamsanmm). Tun
rUOPUAN3ANNY aTOMa YacTO ONPEAETISIOT ¢ moMotibio ero OPEUT, AJIBHOW JIUAT'PAMMGBI.

IT'NJIPATAIMSA - ces3piBaHWE MOJIEKYJ (aTOMOB, MOHOB BEIECTBA) C BOJIOM, HE COIMPOBOXKIAIOIICECS
pa3pylieHHEeM MOJEKYJ BOJBI.

I'NAPATBI - coenuvHeHus BellecTBa € BOJOHM, HMEIOLIME IOCTOSHHBIA WM HEPEMEHHBIH COCTaB WU
00pas3ymolrecs B pe3yJibTaTe TUapaTallyy.

I'MAPOKCHU-TPYIIIIA - rpymma OH.

IT'OPEHUE - ObICTphIii NIpPOIECC OKMCICHHMS BEIISCTBA, COMNPOBOMKIAMOIIMNCSA BBIJCICHHUEM OOJIBIIOTO
KOJIMYECTBA TEIUIOTHI U, KaK MPaBUiIO, CBETA.
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IT'OMOTI'EHHBIE PEAKIIUM - xuMudeckue peakildy, IMPOTEKaloIIHe B OJHOPOAHOH ¢asze. OOBIYHO 3TO
peakiiy 1100 B ra30Boi (haze (peakiuy MEKIY ra3aMu), JU00 B KUIKOM (a3e (peakud MEXIy pacTBOpPaMH).
I'oMorenHbIe peakiuu MPOTEKAIOT BO BCEM O0BEME PEAaKIMOHHOTO COCyJa - B 3TOM WX MPHHIUITHAIEHOE
ornuuue ot [ ETEPOI'EHHBIX peakuuid.

JE®EKT MACCHBI - ymeHblIeHNE MacChl aTOMa [0 CPAaBHEHHIO C CYMMapHOM Maccoi BceX OTAEIBHO B3STHIX
COCTABJIIOIIUX €0 3JIEMEHTAPHBIX YaCTHL, 00YCIOBICHHOE SHEPIUeH UX CBSI3H B aTOME.

JUCTUIIAIMA - To xe, uto IIEPET'OHKA.

AADPDPY3USA - (or narmHckorodiffusio — pacmpocTpaHeHHE) — CaMOIPOW3BOJBLHOE BHIPABHHBAHHE
KOHIICHTPAIMH BEIIECTB B CMECH, O0YCIIOBIICHHOE TEIIOBBIM JIBIXKCHHUEM MOJIeKyJ1. [lepeHoc yacTHIl BelecTsa,
MPUBOJISAIINN K BRIPABHUBAHHIO €r0 KOHIICHTPAILIUY B MIEPBOHAYAILHO HEOAHOPOAHOM cucteMe. MckyccTBeHHO®
MepeMEeNTUBaHIE CMECH JICHCTBYET B TOM K€ HAIPABJICHUU.

JTOHOPHBIE (QJIEKTPOHOJJOHOPHBIE) CBOMCTBA - criocoGHOCTS aTOMOB 3/IEMEHTA OT/[aBaTh CBOH
AJIEKTPOHBI IPYTHM aToMaM. KonmmdecTBeHHON Mepoi JOHOPHBIX CBOHWCTB aTOMOB, O0Pa3yIOINX XUMUYECKYIO
CBSI3b, ABJSIETCS UX DJIEKTPOOTPHULIATENBHOCTD.

3AKOH ABOTI'A/IPO. PaBnbie 00beMBl JTIFOOBIX Ta30B (IIPH OJAMHAKOBBIX TEMIEpPAType U JaBICHUN) COAEepKAT
paBHoe uncno Monekyn. 1 MOJIb no6oro ra3a mpu HOpMaJbHBIX YCIOBHAX 3aHUMAeT 00beM 22,4 1.

3AKOH COXPAHEHMUS MACCBI. Macca BemiecTB, BCTYMAIOMUX B XUMHUYECKYIO PEAKIIHIO, paBHA Macce
BeIIeCTB, 00pa3yOIMuXCs B Pe3yIbTaTe PEaKIIHH.

3APA AJAPA - nom0XXUTEIBHBIN 3apsi] aTOMHOTO SIpa, PAaBHBIA YUCITY IIPOTOHOB B SIAPE NAHHOTO JIEMEHTA.
[TopsinkoBelil HOMep xuMHUYeckoro 3iemeHTa B Ilepuonunueckoit cucteme JI.M.MenaeneeBa paBHIETCS 3apsiay
sipa aToMa 3TOro AJIEMEHTa.

HN30TOIIbI - aroMHBIE Pa3HOBUAHOCTH OJHOTO M TOrO K€ 3JeMeHTa. V30TOombl COCTOST M3 aTOMOB C
onuHakoBeIM 34APA/JOM AJ{PA (TO €CTh C OMHAKOBBIM YHCIIOM MPOTOHOB), HO C Pa3HBIMH OTHOCUTEIbHBIMU
aTOMHBIMH MaccaMH (TO €CThb C Pa3HbIM YHCIOM HEHTpOHOB B siape). OUeHb MHOTHE 3JEMEHTHI B IIPUPOAE
HaXOJATCs B BUJI€ CMECH U3 HECKOJIBKO U30TOIIOB.

HNHI'UBUTOPBI - BeuiecTBa, 3aMeISIOINE XUMUYECKUE PEAKIIUH.

NHAUKATOPDBI (xucnoTHO-OCHOBHBIE) - BEIIECTBA CIIOKHOTO CTPOEHHS, MMEIOIIME Pa3HYI0 OKPacKy B
pacTBopax KHCIOT W OCHOBaHUU. BBIBAalOT MHOMKATOPHI M A JIPYTMX BEWIECTB (HE KHUCIOTHO-OCHOBHEIE).
Hampumep, kpaxmai - MHANKATOP Ha MOSBJICHUE B paCTBOPE MOJA (AT CHHIOI0 OKPACKY).

HNOHHASA CBA3b - npeaenbHBIA cioy4yail MOMSPHON KOBaJeHTHOH CBsA3U. CBSA3b MEXIy ABYMS aTOMaMH
CUMTAETCS] HOHHOM, €CIIM Pa3HULA AIEKTPOOTPULIATEIBHOCTEH 3THX aTOMOB OOJIbILIE MM paBHseTCA 2,1.

HMOHBI - oTpunaTenbHO WIN MOJOXKHUTENBHO 3apsHKEHHBIE YaCTHIIBL, 00pa3yIoLyecs Ipy MPUCOSTUHEHUH HITH
OT/Iaue AJICKTPOHOB aTOMaMH JIEMEHTOB (WM rpynmamu atoMoB). MoHbl ObiBatoT oxHo3apsaHbie (1+ wim 1-),
IByx3apsiaHble (2+ umu 2-), Tpex3apaassie U T.1. CM. Takxke "KaTHOHBI" U "aHHOHBI".

HUIOMAK (IUPAC) - MexayHapoaHblii COHO3 TEOPEeTHYECKOW (YMUCTOW) H  MPUKIAIHOW — XUMHH
(InternationalUnionofPureandAppliedChemistry). Opranuzanusi, cozganHas B 1919 romy. Bxomut B
MexayHapoaHbIii COBET HAy4HBIX c01030B. KoopauHupyer wuccienoBaHus, TpeOyromue MeKIyHapOJHOTO
COTJIACOBaHMSI, KOHTPOJISl ¥ CTAHJAPTH3AINH, PEKOMEHIYET U YTBEPIKIIAET XMMUIECKYIO TEPMUHOJIOTHIO.

KATAJIM3ATOPDI - BemecTBa, criocoOHBIE YCKOPSITh XUMHUECKHE PEaKIMH, CaMH OCTaBasCh TPU ITOM
HEU3MEHHBIMH.
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KATHUOHBI - 110105KUTENBHO 3apsi’KEHHBIE HOHBI.

KBAHT - ompeneneHHoe konmdecTBo ('mopuua') SHEPTHUH, KOTOpPOe crocoOHa OTAaTh WM IOTJIOTHUTh
¢duznueckas cucrema (HampuMep, aToM) B OJJHOM aKTe U3MEHEHHUs cocTosAHus. KBaHT cBeTa - mopius cBeTOBOM
SHEPTUH - Ha3bIBACTCS (POTOHOM.

KBAHTOBBIE UHUCJIA - oNUChIBalOT COCTOSIHUE KOHKPETHOTO AJICKTPOHA B 3JICKTPOHHOM O0JIaKe aToMa:

- [TTABHOE (n) - noka3bIBaeT, Ha KaKOM JJIEKTPOHHOM YPOBHE, HaunHas oT Onmmkaitmero k siapy (1, 2, 3, ...)
HaXOJUTCS JaHHBIN 3JIEKTPOH;

- BCIIOMOI'ATE/IbHOE unu OPBUHTAJIBHOE (l) - noka3spiBaeT BHUJI TOAYPOBHS (S-TIOJYpOBEHb, p-
MOIypOBEHB, d-TTOIYPOBEHB, f-IIOAYPOBEHB);

- MATHUTHOE (m) - yka3sIBaeT KOHKPETHYIO OPOUTAIE (S-OPOUTAIIB, Px-OpOHTAND, Py-OPOUTAITE | T.1I.);

- CIIHHOBOE (S) - noka3bIBaeT, Kakoe U3 JIByX BO3MOXKHBIX (Pa3pelICHHbBIX) COCTOSIHUI 3aHUMAET 3JIEKTPOH
Ha JIaHHOH opOuTaIH.

KHMCJIOTA - crnoxHOe BELECTBO, B MOJIEKYJIE KOTOPOTO MMEETCA OJMH WIH HECKOJIbKO aTOMOB BOJOPOJA,
KOTOpPBIE MOTYT OBITh 3aME€lICHbl aTOMaMH (I/IOHaMI/I) MeTauioB. OcTaBHIasicsl 4acThb MOJICKYJIBI KHUCJIOThI
Ha3bIBA€TCsI KUCIOTHBIM OocTaTkoM. Ellle 0/JHO ompeseneHue: KUCIOThl — BEIECTBO, PACHAAIOIIEECs B paCTBOPE
¢ oOpa3zoBanueM HOHOB Bojopoma H*. **KucimoTHble CBOICTBa BEIIECTB HE 00S3aTENbHO HCYEPIBIBAIOTCS
CIOCOOHOCTBIO AaBaTh B PACTBOPE MOHBI BOAOPOA.

KOBAJIEHTHASL CBS3b - cBs3piBaHME aTOMOB C TOMOMIBID OOMMX (TOAETIEHHBIX MEXAY HUMH)
ANIEKTPOHHBIX nap. HemomspHas KoBaneHTHas CBs3b O0Opa3zyercss MEXIy aToMamu OAHOTO Buaa. [lomspHas
KOBaJICHTHAsI CBS3b CYILECTBYET MEX/Y IBYMs aTOMaMU B TOM CJIy4ae, €CIIM UX JICKTPOOTPUIIATCILHOCTH HE
OJTUHAKOBBI.

KOHLIEHTPALIMSA -  OTHOCHTENIbHOE  KOJIMYECTBO  Kakoro-nubo  BellecTBAa B PacTBOpE.
Hanpuwmep, I/IPOLJEHTHAA KOHILEHTPAIIHA - 10 xe, uto u MACCOBAA JJOJI1 PACTBOPEHHOI O
BEIJECTBA - oTHOIIEHWE MacChl PAacTBOPEHHOIO BEIIECTBA K Macce€ pacTBOpPa, BBIPAKCHHOE B
npouentax. MOJIAIPHAA KOHLEHTPAIL[HA - oTHOIIEHUE YUCIia MOJIEH PaCTBOPEHHOTIO BELIECTBA K 00IIEeMy
00BeEMyY pacTBOpa (€IUHHIIA - MOJIB/I).

KOOPIUHAIMOHHOE YUCJIO - k Kax10il yacTuile, HaXOAMIeHCs B KPUCTAIIE, IPUMBIKAET BILIOTHYIO
TOJBKO OMPEIETICHHOE YUCIIO COCEAHUX YACTHUIl. DTO Pa3IUYHOES IS PAa3HBIX KPHUCTAJUIOB YHUCIO COCETHUX
YaCTHI] HA3bIBAETCS KOOPAMHAIIMOHHBIM YHCIIOM.

KPUCTAJLI - TBep/ioe BEMIECTBO, B KOTOPOM aTOMBI, MOHBI MJIM MOJICKYJIBI PACIIONIOKEHBI B MPOCTPAHCTBE
PETYISAPHO, IPAKTHYECKU OECKOHEYHO MOBTOPSIFOIIMMUCS TPYIIAMH.

KPUCTAJVIM3ALMASA - ciocoO OYNCTKU BEIIECTBA IyTEM OCAXKICHHS €ro M3 HACHIIIEHHOTO pacTBOpA.
OOBIYHO HACBHIIICHHBIM PACTBOP BeEIIECTBa TOTOBUTCS NpPU IOBBINICHHON Temmeparype. llpu oxmaxaeHun
pacTBOp CTAHOBUTCS TIEPECHIINIEHHBIM W YHUCTHIE KPUCTALIHI BBITATAIOT B OCamoK. IIpumecu, mo KOTOPHIM
PacTBOpP OCTaeTCS HEHACHIIICHHBIM, OCTAIOTCS B PACTBOPUTENIE B OT(PIILTPOBBIBAIOTCS OT KPUCTAILIOB.

KPUCTAJVIMYECKAS PEHIETKA. Kpucramindyeckas CTpYKTypa XapakTepU3yeTcs IpaBUIbHBIM
(perynsipHBIM) PAacIONIOKEHUEM YacTUI B CTPOTrO OINpENENICHHBIX TOYKaxX IpPOCTPaHCTBa Kpucramia. llpu
MBICJIEHHOM COEIWHEHHH dTHX TOYEK JIMHUSAMH TOIYy4aloTCS MPOCTPAHCTBEHHBIA KapKac, KOTOPbI Ha3bIBAIOT
KPUCTAJUIMYECKON pelIeTKON. TOUKH, B KOTOPBIX Pa3MEIIECHbl YACTHIIBI, HA3bIBAIOTCS Y3JIaMH KPUCTAIUIMYECKOU
pemeTkd. B y3max MOryT HaXOAWTHCA MOHBI, aTOMBI WJIM MOJIEKYNbl. KpucTamindeckas pemierka COCTOUT U3
COBEpIIIEHHO OJMHAKOBBIX 3JIEMEHTAPHBIX sUeeK (CM. "dmeMeHTapHas suerka’).
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KPUCTAJUIOTUAPATDBI - kpuctaJmimieckue THUApATHl (COCTUHEHHS BEIISCTBA C BOJOH), HMMEIOIIHE
TTOCTOSIHHBIN COCTaB. BBIIEISAIOTCS M3 pacCTBOPOB MHOTHX BEIIECTB, OCOOCHHO COJICH.

MACCOBOE YUCJIO (A) - cymma uncia npoToHoB (Z) u HeitpoHoB (N) B sape atoma Kakoro-iambo
aneMenTa (A =Z + N).

METAJUVIMMECKASA CBA3b - xumuueckas CBs3b B KpPUCTAUIE MEXIY MOJOKUTEIBHO 3apsHKEHHBIMU
HMOHAMU MeTajla MOCPEICTBOM CBOOOTHO NepeMelIaroIuxcsl (Mo BceMy 00beMy KpUCTalia) 3JI€KTPOHOB C
BHEIIIHUX 000JI04Y€K aTOMOB MeTala.

MOVJIEKYJIA - HanMEHbIIIasg YacTHIIa KaKOTO-JIM00 BEIECTBA, OMPEICIIIIONAs ero XUMUIECKHE CBOWCTBA H
CHOoCcOOHAs K CAMOCTOSTEIHHOMY CYIIECTBOBAHUIO. MOJIEKYJIIBI COCTOSIT U3 ATOMOB.

MOJIEKYJIAPHASL OPBUTAJIb - »srnektpoHHOe o001ako, oOpa3yromieecss TpH CIUSHUW BHEIIHUX
AIIEKTPOHHBIX 000JIOUEK aTOMOB (aTOMHBIX OpOHTasneld) mpu oOpa30BaHUM MEXKAY HUMH XMMHUYECKOU CBSI3H.
ModekynsapHble opOouTanu o0pa3yloTcsl NMpH CIUSHUW JBYX WM HECKOJBKHUX aTOMHBIX opOurtaneld. Yucio
MOJIEKYJISIDHBIX OpOHTaJeil BCET/la paBHO YHCITy B3aWMOJCHCTBYIOIINX aTOMHBIX opOuTaneil. Bce BajieHTHBIC
SJICKTPOHBI CBA3BIBAIOINXCA aTOMOB pacriojiaratoTcs Ha BHOBb O6pa3OBaHHIJIX MOJICKYJIAPHBIX Op6I/ITaJ'DlX.

MOJIEKYJSAPHOCTDb PEAKIIUMH - uncio HCXOMHBIX YaCTHI (HAIPUMEDP MOJIEKYII, HOHOB), OTHOBPEMEHHO
B3aUMO/JICUCTBYIOLIUX APYT C APYTOM B OJIHOM 3JIEMEHTAPHOM aKTE€ peakuu. MoJIEKYJISIPHOCTb pEaKLUA MOYKET
coctaBimsATh 1, 2 unu 3. CoorBerctBenHo paznuuaror MOHOMOJIEKYJIAPHBIE, BUMOJIEKYJIAPHBIE u
TPUMOJIEKYJIAIPHBIE peakmun. Wuorma (HO He Bcerma) MOJEKYJISIPHOCTh PEAKIUU  COBIMAJAeT
c I[IOPAJ[KOM PEAKILHH.

MOJIb - KoIMuYecTBO BelecTBa, paBHoe 6,022'10%% cTpyKTypHBIX eMHUIL JaHHOTO BEIIECTBA: MOJEKYJ (€CIu
BEILIECTBO COCTOMUT M3 MOJIEKYJ), aTOMOB (€CIH ATO aTOMapHOE BEIIECTBO), HOHOB (€CIH BEIIECTBO SIBISICTCS
MOHHBIM coequHenueM). Yucno 6,022:10% naspiBaeTcs HOCTOSHHOM ABOrafpo MM YMCIOM ABOrajipo.

MOJIAPHAS MACCA - macca 0gHOTO MOJIS BEUIECTBA B IPaMMaxX HA3bIBACTCSI MOJISIPHOM Maccoi BellleCTBa
WIN TPaMM-MOJIeM (pa3MEpHOCTb I/MOJIb). UHCIIEHHOE BBIpaKEHHUE MOJISIPHON Macchl (TpaMM-MOJIsl) B IpaMMax
COBIIA/Ia€T C MOJIEKYJIIPHBIM BECOM (WJIM aTOMHBIM, €CJIM BEIIECTBO COCTOUT U3 aTOMOB) B €IMHUIIAX a.€.M.

MOJISAPHOCTD (pactBopa) - KOHIIEHTpAITUs pacTBOPA, BRIPAKEHHASI B MOJISIX PACTBOPEHHOTO BellecTBa Ha 1
yutp pactBopa. O6o3Hauaerca Oyksoir M. Hampumep, 1M NaOH - sto pactBop NaOH ¢ konuentpanmeit 1
MOJIB/II.

MOHOKPUCTAJIJI - xpucrayun BemectBa, BO BceM o0beme Kotoporo KPUCTAJIVIMHYECKAA
PEIIIETKA onHOpoaHa, TO €CTh HEe UMeeT ae(ekToB. MOHOKPUCTA/UIBI YacTO MPO3PaYHbl U OOBIYHO HUMEHOT
MPaBUIbHYIO OpMY.

HEUTPOH - »sriexTpudeckd HEHTpanbHas »dJeMeHTapHas (T.e. Hepas3meiammas) 4dYacTHIla C MacCou
1,67:1001 " xr. HeWTpOHBI BMECTE C IPOTOHAMH BXOJIAT B COCTAB aTOMHBIX SIEP.

HEIIOJAEJIEHHAS ITAPA »51ekTpoHOB - BHEIIHAA DJEKTPOHHAs Iapa aroma, HE YyJyacTBYHOLIas B
00pa30BaHUN XUMHUYECKON CBS3H.

HOPMAJUIBHBIMHU YCJIOBUSIMM (1.y.) HazeBatoT Temiepatypy 0 °C (273 K) u naBnenue 1 atm (760 mm
prytHoro crojidoa uiu 101 325 I1a). He nyrars co CTAHAAPTHBIMU Y C/IOBUAMHU!

HYKJIOHBI - snemenTapHbie 9acTUIIB (IPOTOHBI M HEUTPOHBI), BXOAAIINE B COCTAB SAApa aToMa.

OKUCJIEHHUE (BemecTBa) - XUMHUYECKas pEaKIys, MPH KOTOPOH AIIEKTPOHBI OTOMPAIOTCS Yy JaHHOTO
BEILIECTBA OKUCIUTEIIEM.
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OKUCJIUTEJID - BeliecTBo, CIIOCOOHOE OTHUMATh 3JIEKTPOHBI Y IPYTOro BeliecTBa (BOCCTAHOBUTEIS).
OKCHDbI - cnoxxHbIe BEIIECTBA, COCTOSIICE U3 AaTOMOB JIBYX JICMEHTOB, OJIMH U3 KOTOPBIX - KUCIOPO/I.

OKCHUABbI KUCJIOTHBIE - okcuipl, KOTOpbIe B3aUMOACHCTBYIOT C OCHOBAHUSIMH C 00pa30BaHHUEM COJIU U
BOJIBL.

OKCH bl OCHOBHBDBIE - oxcuibl, KOTOpBIE B3aUMOJIEHCTBYIOT C KUCIIOTAMH C 00pa30BaHUEM COJIA U BOJIBI.

OPBUTAJIb - mpocTpaHCTBO OKOJIO Apa, B KOTOPOM MOXKHO OOHApPYKHTH JJIEKTPOH. 3a TpefelaMu STOro
MIPOCTPAHCTBA BEPOSTHOCTH BCTPETHUTD AIIEKTPOH AOCTATOYHO Maja (MeHee 5%).

OPBUTAJIBHAS JTUAT'PAMMA - 1o xe, uro DJIEKTPOHHAA @OPMYJIA sneMeHTa, HO 3alMCaHHAs C
MOMOIIBI0 HApUCOBAaHHBIX 0T pYKuIJIEKTPOHHAIX AYEEK, BHYTpU KOTOPBIX 3JIEKTPOHBI M300paXKaroTCs
BEPTUKAJIBHBIMU CTPEIKAMU.

OCHOBAHHE - ciio’)xHOE BEUIECTBO, B KOTOPOM aTOM (MJIM aTOMBI) MeTaJljla CBSI3aHbBI C THIPOKCH-TPYIaMH
(OH-rpynmamu). PacTBOprMbIE OCHOBaHHS MOTYT pacrnajgaThcsi B pacTBOpe ¢ 0Opa3oBaHHEM THAPOKCHA-HOHOB
OH". **OcHOBHBIE CBOWCTBAa BEIICCTB HE 005A3aTEbHO HMCUEPIBIBAIOTCS CIIOCOOHOCTHIO JaBaTh B PacTBOpPE
nousl OH".

OCHOBAHHUE AM®OTEPHOE - cioxHOe BEIIECTBO, CIIOCOOHOE MPOSBIATh KaK KHCJIOTHBIC, TaK U
OCHOBHBIC CBOVMCTBA B 3aBUCHMOCTH OT MapTHEPa Mo peakun. AMPOTEepHOE OCHOBaHKE CIIOCOOHO OT/IaBaTh Kak
HOHBI Bojopoga H' B peakiussx ¢ OOBIYHBIMH OCHOBAaHHSAMH, Tak M THUApPOKcH-Tpymnmnsl OH B peaknmsx ¢
0OBIYHBIMU KHCTOTaMH. CM. Takke "am@oTepHOCTh" 1 "aMOIuThHI".

MHNEPEI'OHKA - cioco0 04MCTKH BEHIeCTB (KaK MPaBUIIO, JKUAKOCTEH) MyTeM WX UCIIAPCHHUS B OJTHOM COCYJIC H
KOHJICHCAIIMH TapoB B JAPYyroM cocynae. IleperoHkoit MOXKHO pasnemsiTh >KUIKOCTH, €CIIM UX TeMIepaTypbl
KHUIIEHUS OTIMYAIOTCSI.

HNEPEXO/JHOE COCTOSIHHME (1o xe, uto AKTUBMPOBAHHbBIN KOMIIJIEKC) - KOPOTKOKHBYILAS
MOJIEKYJIa, BO3HMKAIOIIAs B XMMHUYECKOW peaKkIM{ MpH MEepexojie OT HA4YaJbHOI'O COCTOSIHHA (peareHTH) B
KOHEYHOE (MPOAYKTHI). OHEPTrus U TEOMETpUs TMEPEXOJHOTO COCTOSHHUS COOTBETCTBYIOT —BEpIIHMHE
SHEPreTHYECKOro Oapbepa, pa3AessioIero peareHTsl U mpoaykTsl (cM. takke JHEPT A AKTUBALIUN).

NEPAUOJUYECKHIA 3AKOH JI.U. MEHJEJIEEBA. CBoiicTBa JIEMEHTOB NIEPHONYECKH M3MEHSIOTCS B
COOTBETCTBHH C 3aPSJIOM SIJIEP UX aTOMOB.

MOJAOBOJIOYKA (t0 e, uro [IOJYPOBEHD) - 4acTh 3JIEKTPOHHON 00OJIOUYKH, COCTOSIIIas U3 opOuTaien
oxHoro Buaa. Hanpumep, msath d-opOuraneii coctapnsitoT d-1mo10005104Ky (d-1o1ypoBeHs), TpU p-OpOUTaiy - p-
101000J104KY (P-TIOJYPOBEHB)  T.].

HNOJUKPUCTAJIJI - MHOXECTBO CPOCIINXCS MOHOKPHCTAJUIOB KPHCTAJUIMUECKOro BemiecTBa. Hamboiee
pacnpoctpaHeHHas (opMa CyIIeCTBOBaHUS KPUCTALIMYECKUX BeecTB. HampumMep, ObITOBast MoBapeHHAs COJb.

HOJIAAPU3AIMS - paznienenre NOI0KUTENBHBIX U OTPULIATENBHBIX 3apsI0B.

HOPAAOK PEAKIMMU - no nanHHOMY BELIECTBY - T0KA3aTENb CTENIEHHU NPH KOHLIEHTPAILIUHN 3TOTO BEILECTBA B
KHHETHYeCKOM ypaBHeHMH. CyMMa MOpPSIKOB MO BCEM BEIIECTBAM HA3bIBAETCSI OOLIMM WM CyMMAapHBIM
nopsakoM peakuuu. Hanpumep, misg peakuun 2 NO + Oz = 2 NO,: kunetuueckoe ypasaenue v = k[NOJ[O,];
BTOpoil mopsmok mo NO, mepBblii mopsmok mo O, oOmmilt (CymMMapHBIH) MOpagok peakiuu 3. Jlis
JJIEMEHTApHBIX pPEaKkUWd MOPSIOK - LENOYMCIEHHas BenuuuHa, cosmnajatomas ¢ MOJIEKY/IAPHOCTAIO
PEAKIUU. Ins npyrux peakuuii TOPSIAKH OMPENENIIOTCA TOJNBKO SKCIEPUMEHTAIbHO, MPUYEM OHH MOTYT
MMETh KaK IEJIOYUCIICHHOE, TaK U IPOOHBIE (M JaKe HYJIEBOEC) 3HAUCHUE.
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MOCTOSITHHASI ABOT'AZIPO - 6,022:10% (cM. “Mmonb™).

MNPABIJIO I'YHIA. [lpu 3acenenun opOuTaneil ¢ OJMHAKOBOW 3Heprued (Hampumep, msatu d-opOutanei)
AJIEKTPOHBI B MEPBYIO OYepelb PACCENIIOTCS MOOIWHOYKE Ha BaKaHTHBIX ("'MycThIX'") OpOHTANSIX, TIOCTE YEro
HAYWHAETCS 3aceleHne OpOuTaIeli BTOPHIMHU 3JICKTPOHAMH.

MHNPABUJIO OKTETA. ATOMBI 3JIEMEHTOB CTPEMSTCS K HAMOOJIEe YCTOMUUBOM 3JIEKTPOHHOM KOH(UTYpaIHH.
CamMas pactipoCTpaHEHHAsl yCTOMUUBAs JCKTPOHHAS KOH(MUTYpalUs — C 3aBEPIICHHON BHEUTHEH AJICKTPOHHOM
000J109KO0¥ U3 8 IJIEKTPOHOB (C oxmemom dIACKTPOHOB).

NPUHLIUIT TAYJIU. (34AIIPET I[IAVJIM). Hukakue [Ba 5JE€KTPOHA B OJHOM aTOME HE MOTIYT
XapaKTepH30BaThHCS OJTMHAKOBBIM HAOOPOM BCEX YEThIPEX KBAaHTOBBIX UHcen n, I, m u s.

IMPOBAJI JIEKTPOHA - 1o e, 9T0 "MPOCKOK AJIEKTpOHA".

HPOCKOK 2JIEKTPOHA - orctymnenusi oT oOmel s OOJNBIIMHCTBA AIIEMEHTOB ITOCIENOBATEIHHOCTH
3alOJIHCHUS AJICKTPOHHBIX o0onouek (1s, 2s, 2p, 3s, 3p, 4s, 3d u Tak nanee), CBsI3aHHBIE C TEM, YTO OTH
"HapymeHus: mpaBui’ 00ECleUnBAIOT aTOMaM HEKOTOPBIX SJIEMEHTOB MEHBIIYIO DHEPTHIO 10 CPAaBHEHHUIO C
3aIlOTHEHUEM dJIEKTPOHHBIX 000JI04eK "TIo TTpaBmiiam'’.

INPOCTOE BEHIECTBO - BemiecTBO, KOTOPOE COCTOMT K3 aTOMOB TOJBKO OJHOTO 3JIEMEHTA WIH M3
MOJIEKYJI, IOCTPOCHHBIX U3 aTOMOB OJJHOTO 31eMeHTa. [IpuMepsl: xene30, KUCIopo, alnMa3s, aprod, MeIb U T.1.

MHMPOTOH - ycroifunBas >i1eMeHTapHas (T.e. Hepa3JenuMas) 4YacThlla C AIEMEHTAPHBIM (T.e. HAMMEHBIINM U3
BO3MOKHBIX) TOJIOKUTEIBHBIM SJIEKTPUYECKMM 3apsagoM U Maccoii 1,67-1001 27 kr. IIpoToHBl BMecTe C
HEWTPOHAMM BXOJST B COCTAB aTOMHBIX sifiep. 11opsaKkoBbIil HOMEpP XUMUYECKOTO 3eMeHTa B lepuoanueckon

cucreme J[.M1.MeHaeneeBa paBHsETCs YUCIY IPOTOHOB B SIAPE aTOMA 3TOr0 3JIEMEHTA.

PACTBOPUMOCTD - crnocoOHOCTh BemiecTBa pPacTBOPSATHCS B TOM WM WHOM pacTBopurene. Mepoid
PacTBOPUMOCTH BEILECTBA MPH JJAHHBIX YCIOBUSAX SBJISIETCS €r0 COJIepyKaHUe B HACBHIIIIEHHOM pacTBOpeE.

PACTBOPUTEJIb. M3 nByx miIn HECKOJBKHX KOMIIOHEHTOB pAacTBOpa PACTBOPHUTENIEM HA3bIBAETCS TOT,
KOTOPBIX B3AT B OOJIBIIIEM KOJUYECTBE M UMEET TO K€ arperaTHOe COCTOSIHUE, YTO U Y PACTBOPA B IIEJIOM.

PACTBOP HACBHIINIEHHBIN - pactBop, B KOTOPOM JaHHOE BEIIECTBO IIPH JAHHOH TeMIIepaType yxke
Ooriplle HEe pacTBOpseTcsa. HacChIIEHHBI pacTBOp HAaxXOMUTCS B JIWHAMHYECKOM PABHOBECHH C
HEPACTBOPUBIIIUMCS BEIECTBOM.

PACTBOPHBI. IIpocroe onpenenenue: 0HOPOAHBIE MOJIEKYJISIPHBIE CMECH U3 ABYX WM Oosee BemecTs. bonee
HOJTHOE OIIPEe/IeIeHHe: PaCTBOPAMHU HA3bIBAIOT (PU3NKO-XUMUYIECKUE OJHOPOIHBIE CMECH IIEPEMEHHOTO COCTaBa,
COCTOSIIIME U3 IBYX MJIM HECKOJIBKUX BEIECTB M MPOIYKTOB MX B3aUMOIEHCTBUSI.

PEATEHTDI - ucxomnsie BemecTBa B XUMHUYECKON peakiiui. GopMysibl pEareHTOB 3alUCHIBAIOTCS BCETa B
JIEBOM YaCTH YpaBHEHUS] XUMUUECKOU PEaKLUu.

PEHTTEHOCTPYKTYPHBIA AHAJIU3. DKcriepuMeHTAIbHEIA METOJI ONpe/Ie/IeHH)s CTPOEHHS KPUCTAILIOB
W TEOMETPUM MOJEKyJI. PeHTreHOBcKOe H3JIyudeHHE HeceT eme Oojiee  BBICOKYIO  3HEpPTHIo,
yeM VJIPTPADHOJIETOBOE, mo3toMy MOXET NPOHHKATh BIIIyOb ‘‘HEMpPO3padHbIX’ TBEpPABIX Teil. Ecim
PEHTIeHOBCKMM  u3itydyeHneM oonyunts MOHOKPHUCTAJIJI kakoro-nubo BewiecTBa, TO BHYTPH €ro
PEHTTEHOBCKHE Jy4YH PACCEUBAIOTCA M OTPAXKalOTCA OT aTOMOB, PACIOJIOKEHHOM B CTPOIOM MOpSAKE, JaBas
TOXeE ynopsiiodeHHoe n3o0paxeHune Ha (ororreHke. IlomydenHoe GpoTon3o0paxkeHne MOXKHO pacmugpoBaTh
TakuM 0O0pa3oM, YTO TMONY4YalOTCS KOOPIWHATHI X, Y, Z A7l KaXJOr0 aToMa KpHCTalla B TPEXMEPHOM
npoctpancTBe. CoenuHssl HalIGHHBIE TOYKM JIMHUSMM, TOJIY4YalOT TOYHBIE T'€OMETpPHYECKHE H300paKeHUs
MOJIEKYJ BELIECTBA.
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CKOPOCTh XMMHWYECKOM PEAKIIMM - KOJMYeCTBO BEIIECTBA, BCTYMAIONIErO B PEAKIMIO HIIH

00pasyrolerocs Py Peaki(uy 3a eJNHUIY BpeMEHH B €AMHUIIC 00beMa chcTeMbl. FiMeeT pa3MepHOCTh MOITB/JT
-1

CeK™.

CJOKHOE BEHIECTBO - BemiectBo, KOTOPOE COCTOMUT M3 MOJIEKYJ, NMOCTPOCHHBIX W3 aTOMOB Pa3HBIX
a1eMeHTOB. IIpuMepsl: cob, caxap, IMOKCH] yIiieposia, OeH3HH, BOAA U T.JI.

CMECDb - BelecTBo, COCTOSIIIEE U3 MOJIEKYJI WM aTOMOB JBYX MJIM HECKOJIBKUX BEIIECTB (HEBAXKHO - MTPOCTHIX
WM CJIOXKHBIX). BeriecTsa, W3 KOTOPBIX COCTOUT CMECh, MOTYT OBITh pa3nieneHsl. [Ipumepsl: BO3Myx, MOpCKas
BOJIa, CIUIaB JABYX METAJUIOB, PACTBOP caxapa H T.II.

COJIM - cnoxxHbIE BCIIECTBA, B KOTOPBIX aTOMBI ME€TaJlJia CBA3aHbI C KUCJIOTHBIMH OCTaTKaMU.

COJIN KUCJIBIE - comn, KOTOphle NMOMHMO HOHOB MeETalla W KHCJIOTHOTO OCTaTKa COIEp)KaT WOHBI
BOJOpOAA.

COJI1 OCHOBHBIE - conu, KOTOppleé IMOMHMMO HOHOB METaula M KHCJIOTHOTO OCTaTKa COAep)Katr
ruapoxkcuibHble Tpymnsl (OH-rpynmsn).

CTAHIAPTHAS DHTAJIBIINA OBPA3OBAHUSI BEHIECTBA - TtemioBoii 3QQekr peakuuu
00pa3oBaHMs JAHHOTO BEIIECTBA M3 2JIEMEHTOB NPU OMpejeNeHHBIX ycrnoBusx. Cm. Ttaxxke TEILIOBOU
OOPEKT, CTAHHAPTHAIE YCIIOBUA v DHTAJIBITUA.

CTAHIAPTHBIE YCJOBUSI, CTAHIAPTHBIE COCTOSIHUS (we nyrate ¢ HOPMAJIPHBIMU
VCIJIOBUAMH!) - cocrosnue Bemecta npu 25 °C (298 K) u 1 atm (1,01:10° I1a), a a1 mpoOCTHIX BEIUECTB,
KpOME TOT0, COCTOSIHHE B Haubolee yCTONUMBOH NpH 3THX ycnoBusxAJLTOTPOITHOH MOJU®HUKALIUH.
Hanpumep, s yrieposia CTaHIAPTHBIM COCTOSIHUEM sBIsieTcsl TpaduT, HO He anMas. OT mpoCThIX BENISCTB B
uX craHgapTHoM coctossuuu orcuntbiBaloT CTAH/JAPTHBIE HU3MEHEHUA DHTAJIPITHU (| 1H%gs) mpu
00pa3oBaHMUH CIOXKHOTO BEIIECTBA.

CTALIMOHAPHBIE OPBUTDI - B KBaHTOBOW TEOPHH - JICKTPOHHBIC OPOMTHI BOKPYI aTOMHOIO sJIpa,
HaXOJSICh Ha KOTOPBIX AJIIEKTPOH MOKET CYIIECTBOBaTh, HE M3IIydasl U HE MOTJIOIIAs SHEPTHIO.

CTEIIEHb OKUCJIEHUSL. IIpu o6pa3oBaHM XUMHYECKUX CBSI3€H MEXIy aTOMaMH 3JIEKTPOHBI YaCTUYHO
MEPeaaloTcsl OT MEHEe HIIEKTPOHOAKIIETITOPHBIX aTOMOB K 00JIee JIeKTPOHOAKLENTOPHBIM aroMaM. KonruectBo
OTJAHHBIX WM MPHUHATHIX aTOMOM D3JIEKTPOHOB HAa3bIBAETCSl CTENEHBIO OKMCIIEHHS aToMa B Mojekyne. [Ipu
CBSI3BIBAHUM DPAa3HBIX aTOMOB CTENEHb OKHWCIICHHS pPaBHA 3apsiy, KOTOpBIA mproOpen Obl aToM B 3TOM
COEAMHEHHH, €CIIM ObI OHO MOTJIO COCTOSITh U3 OJHUX HOHOB. ONHCHIBAET COCTOSIHAE aTOMa B MOJIEKYJIE.

CTPYKTYPHBIE ®OPMYVYJIbI - u3zo0pakeHre MOJNEKYJbl, B KOTOPOM IOKa3aH MOPAIOK CBSI3bIBAHUS
aTOMOB MEXJIy co0o0i. XuUMHUECKHe CBsA3M B Takux (opmysax o003Ha4yaroTcs ueproukamu. Hampumep,
crpykrypusie popmyisr: Cl1 1 Call Cl (monmekyna CaCly), O C'1 O (monekyma CO2) u 1.1. PekoMenayercs B
CTPYKTYpHBIX (popMynax nzobpaxars taxke u HEIIOHEJIEHHBIE ITAPbSI >neKTpOHOB.

CYBATOMHBIE YACTHUIBbI (sneMeHTapHBIE YACTHIBI) - PsI Pa3dUYHBIX 10 CBOMM CBOMCTBaM
MHUKPOYACTHII, U3 KOTOPBIX COCTOAT aroMbl. HazBanue "snemenTapHsie” ObUIO MPUHATO B CBSI3U C TEM, YTO ITH
YaCTHIIBl CUWTAINCh HEPA3NOKUMBIMH Ha COCTaBHbIe 4dacTH. OJHAKO, 3TO CBOWCTBO CyOaTOMHBIX YaCTHIL
YCIIOBHO, T.K. B HACTOAIIEE BpEeMs YCTAaHOBJIEHO, YTO OHH TOXE SABISIOTCS CIOXKHBIMH (DU3HYECKUMHU
00BbEeKTaMHU.

TEILIOBON D®®EKT PEAKIMMU - temnora, BHLIENCHHAs IIM MOIVIONIEHHAS IPHM IPOTEKAHHH
xuMu4deckol peaknuu. OObraHO o0Oo03Hauaercss cumBoidamu Q wim [JE. Ilpum mocTosHHOM nmaBieHHH
TEIUVIOBOM D®DEKT PEAKIMHN ([ 'E) paen m3menenuto IHTAJIBITAH ([ 'H). B TepMOXHMIUECKOi
cHCTEME 3HAKOB IOJIOKHUTEIBHBIM CUUTACTCS TEIJIOBOM 3PQEKT IK30TEPMUUECKOH peakuuu (B KOTOPOH TEIio
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BbIIEsIeTCS "HApYKy"). B TepMoarHAMU4eCKOH cHCTeMe 3HAKOB TEIUIOBOM 3 (EKT IK30TEPMUUIECKON PEaKIUK
cunTaercs oTpurarensasM (Q = -1 1H).

TUITBI XUMHAYECKNUX PEAKITA:

- COE/JUHEHHUA - xorma nBa (wiau OoJiee) BeEIIeCTBa-pearcHTa COCOUHSIOTCS B OAHO, Ooyiee CIIOKHOE
BEIIECTBO;

- PA3JIOJKEHHA - xorma ogHO CIOKHOE HWCXOMHOE BEISCTBO pasjlaraeTcs Ha JBa WM HECKOJIBKO Oolree
MPOCTHIX;

- OFMEHA - xorja pearcHThl OOMEHHUBAIOTCS MEXKAY COOOW aroMaMH WM IENBIMH COCTABHBIMH YaCTSMU
CBOUX MOJIEKYIL.

- BAMEI[EHUA - peakiiyin 00MeHa, B KOTOPBIX YY4acTBYET KaKoe-JIM0O MPOCTOS BEIIECTBO, 3aMEINAIOIICe OIUH
13 3JIEMEHTOB B CIIOKHOM BEILIECTBE;

- HEUTPAJIM3ALJUH - (BakHas pasHOBMAHOCTh PEAKIMl OOMEHA): peaKkiuM OOMeHa MEXIy KHCIOTOH M
OCHOBAaHHUEM, B pe3yJbTaTe KOTOPBIX 00pa3yeTcst Cojb U BOJA;

- OKUCJIATEJIBHO-BOCCTAHOBHUTEJIBHBIE - peaknuu BceX NEpedMCICHHBIX BBIIIE TUIIOB, B KOTOPBIX
MPOMCXOJUT U3MEHEHHUE CTETICHH OKHCIICHUS KAaKUX-THOO aTOMOB B PEarHpyIONINX MOJIEKYJax.

TUTPOBAHHUE - cnoco6 omnpenenenus MOJIAPHOCTH pactBopa BemiecTBa 4 ¢ TIOMOIIBIO  PacTBOpa
BellecTBa b, KOTOpOE pearupyeT ¢ BemecTBOM 4. K TO4HO oTMepeHHOMY 00BeMy HCCIIeyeMOTo pacTBopa A 1Mo
KasiM ~ 100aBIsItOT — pacTtBop b uzeecmmuoti  konyenmpayuu. OKOHYAHME PEAKLUUH ONPENENAIOT C
nomousto MHIUKATOPA. Tlo 00beMy M3pacxol0OBaHHOTO pacTBopa b cyaar o uncie Moiieil BemecTBa A B
oTtoOpaHHOH TpoOe U BO BCEM PacTBOpE A.

YIBTPA®UOJIETOBOE U3JIYYEHHUE - >nekTpoMarHuTHOE U3TydeHUE (CBET), JJIMHA BOJHBI KOTOPOTO
KOpOYe JUTMHBI BOJHBI BUIAMOTO (prioseToBoro 1eeta. CM. Takxke "IIiuHa BOJHEL".

OUSNYECKUE ABJEHUS - sBrieHus, He COMPOBOXKIAIOUINECS NPEBPALIEHUEM OJHHUX BELIECTB B ApPYyrue
ITyTeM pa3pbiBa 1 00pa30BaHUS CBSA3EH B UX MOJIEKYJIaX.

XUMHUYECKHUE SIBJIEHUS - sBieHus, mpu KOTOPHIX OJHH BEUIECTBA, OOJAAIOIINE OIPEIeIeHHBIM
COCTaBOM M CBOMCTBaMH, MPEBPAIIAOTCS B JAPYTHUE BEIIECTBA - C JPYTUM COCTAaBOM W JIPYTUMHU CBOWCTBAMH.
[Ipu »ToM B cocTaBe aTOMHBIX SiA€p M3MEHEHWH HE MPOHMCXOMUT. XUMHUYECKUE SBIICHHUS HA3bIBAIOT WHAYE
XUMHYECKUMU PEaKIUIMU.

XHUMMUHA - HayKa O BEIIECTBAX U 3aKOHAX, 10 KOTOPBIM IIPOUCXOIAT UX MPEBPALICHUS B JPyTHe BEIIECTRA.

HIEJIOYb - pactBoprMoe B Boje cuibHOe ocHoBaHue. Bee menoun (NaOH, KOH. Ba(OH);) B pactBopax
pacmnaziaroTcs Ha KaTHOHBI METAJUIOB M THAPOKCHT-MoHBI OH'.

IK30TEPMUYECKHUE PEAKIMUM (oT Tpedeckoro €xo - BHE, CHApyXH) - XHMHYECKHE pPEaKIHH,
[IPOTEKAIOLIME C BBIICTICHUEM TellIa.

9KOJIOI'UA (ot rpeueckoro oikos - mpeObiBaHue U 10g0S - CIIOBO, NOHSATHE, YUCHHUE) - HayKa, U3ydaromast
B3aMMOOTHOILIEHHS )KUBBIX OPTaHU3MOB C OKPYKAIOIIEH CpesoH.

SJIEKTPOH - ycroitunBas sieMeHTapHas (T.€. Hepa3IeiarMasi) 4acTHUIla C DIIEMEHTAPHBIM (T.€. HANMEHBIIIUM
U3 BO3MOYKHBIX) OTPHMIATEIBHBIM SIEKTPUYECKUM 3apsigoM U maccoit 9,11:107 3! kr. DneKkTpoHbl SBIAIOTCS
COCTaBHOM 4acThIO aTOMOB BCeX AeMeHToB. O0aAar0T CBOMCTBAMH KaK YacTHII, TaK ¥ BOJIH.
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SJEKTPOHHAS KOHO®UI'YPALIMSI - pacnpenencHuE DdJICKTPOHOB IO DJHEPTCTHUYCCKUM YPOBHSM,
CYHIECTBYIOIIMM B DJJEKTPOHHOM OOJIake aTtoma. OJEeKTPOHHYI0 KOH(HTYpaluio ONHCHIBAIOT pPa3HBIMU
croco0aMu: a) C TIOMOIIBIO AIEKTPOHHBIX (HOPMYII, 0) C IIOMOIIBIO OPOUTATBHBIX TUATPaMM (CM. “AIICKTPOHHAS
¢dbopmyna”, sneKTpoHHas sueiika’).

SJIEKTPOHHASI ITAPA - 1Ba 351eKTpOHA, OCYIIECTBIISIONINE XUMUYECKYIO CBA3b. CM. Taxke "HENoieleHHas
mapa'.

SJEKTPOHHASA ®OPMYJIA - 3amuch pacupeleicHus] HWMCEIOIUXCS B aTOME JJIEKTPOHOB TIO
SHEPreTHYECKUM YPOBHSIM M opOutaimsiM. Hampumep, snekTpoHHas Gopmyrna Kuciaopona (3IeMeHT HoMep 8,
aToOM COJIEPKHUT 8 37eKTpoHOB): 1s? 252 2p*,

JNEKTPOHHAS SIUEMKA - M300paKeHHEe aTOMHOM OpOUTaTM B BHJAC KBaJpaTHKa, B KOTOPOM
pacnonaratoTcsi (WM HE pAacIoNIaraloTcs) DJIGKTPOHBI B BHUJC BEPTUKAIBHBIX CTpENOK. Kcmomnb3yrores
B OPEUTAJIBHBIX [JUAT' PAMMAX.

SJIEKTPOOTPULHATEJIBHOCTD - otHOCHTENnbHasi CHOCOOHOCTH aTOMHBIX sIIep NPUTATHBATH K cebe
ANIEKTPOHBI, 00pa3ylollie XUMHUYECKYI0 CBA3b. XapaKTepU3yeT CHOCOOHOCTb aroMa K HOJIspU3aluu
KOBAJICHTHBIX CBS3EH. SJICKTpOOTpI/IHaTCHBHOCTL Ppa3JIM4YHbIX aTOMOB MOXHO OHCHHUTHL KOJUYCCTBCHHO - CM.
Tabmuity 3-3 B maparpade 3.5.

SJIEMEHT - BemiecTBo, coCTOsIIEE U3 aTOMOB OJTHOTO BHIa (M3 aTOMOB C OJIMHAKOBEIM 3apsIoM apa). Yacto
3JIEMEHT COAEPKUT B CBOEM cOcTaBe HecKoNbKo M30TOIIOB.

JJEMEHTAPHAS AYEUKA xpucrtaminyeckass - MHOIOKPAaTHO MOBTOPSIOUICECS] B KPUCTAIUIE COUYETAHUE
aTOMOB, MOJICKYJI MJIM HOHOB. 300pa3uB dlIeMEHTApHYIO SIUEHKY, MBI TEM CaMbIM Kak Obl M300pakaeM Bech
KpPHUCTaJLI, TOCKOJIBKY OH COCTOUT U3 TaKHX SUEeK.

SHAOTEPMUYECKHUE PEAKIHU (ot rpeyeckoro endon - BHYTPH) - XHMHYECKHE PpEaKIIHH,
MPOTEKAIOLIHE C MOTJIOMIEHUEM TEeIUIa.

DHEPTUSI AKTUBAIIMU (E, wunorma oGosnauaercs kak [ |E) - 1o Ta momonnurensHas sHeprus (K
cpeaHell sHepruu E cTajkuBarommxcsi 4acTHi), KOTOpas HE0O0XoauMma, 4YTOObl CTOJIKHOBEHHE MPUBEIO K
XAMUYECKON peakiuu. DHEePrui0 aKkTHBAIMU MHOTJA HA3bIBAIOT TAKKe dHEepreTHdeckuM OaphepoM. Kaxnmas
XMMUYECKasi peaklusl MMEET CBOIO DHEPTUI0 aKTUBauuu. 3HaueHus E, ans peakuuili MexIy HEHTpalbHBIMHU
MOJIEKYJIAaMH COCTAaBIISIOT, Kak mpaBuio, ot 80 mo 240 k/[x/mone. Ha Benmuunny E. He BnuseT Temmeparypa, HO
MoskeT noBnuATh npucytcreue KATAJIM3ATOPA.

DHTAJIBIIUSA - "temnoconepkanue" pearupyromux BemecTB. O6o3Hauvaercs kak [JH. [lpu mocTosHHOM
JIaBJICHUN (€CM peaklysd HJIET He B 3aMKHYTOM COCY/€) M3MEHEHHE SHTAJIbIIMU B MPOIECCe XMMHYECKOU
peakuuu paBHo €€ TEIIJIOBOMY DD DEKTY.

AJAEPHBIE PEAKIIMU - npeBpaieHue OJHUX BEIIECTB B JApyTHe, HO HE MyTeM pa3pbiBa M 00pa30BaHHA
XUMHUYECKUX CBA3€EH, a MyTEM U3MEHEHUS CTPOCHHUS SAEp 3JIEMEHTOB, YUACTBYIOIIMX B TAKMX PEAKIIHAX.
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N OLIEHKHW 3HAHMM 1 YMEHUU

6. OHEHKAMHIUBUAYAJIBHBIX OBPA3OBATEJ/JIbHBIX
JOCTUKEHUU U KOMIIETEHLUU 110 PE3YJIBbTATAM
TEKYIIEI'O U ITPOMEKYTOYHOI'O KOHTPOJIA

cTp.
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1. OOuue mos10xeHUus

Kontponbno-onieHounbie cpeacrBa (KOC) mnpegHazHaueHbl [Uisi KOHTPOJS M OLEHKU
00pa30BaTeNbHbIX JOCTHKCHHUH CTYJEHTOB, OCBOMBIIMX MPOTpaMMy I[IOATOTOBKH CIIELUATHCTOB
cpenHero 3BeHa 1o yueonoi nucuuminae bJ1.09. buonorus

KOC BkiIIOYalOT KOHTPOJbHBIE MaTepuanbl s MPOBEIACHHS TEKYUIEro KOHTPOJS H
MIPOMEXYTOUHOM aTTecTalu B hopme TudGepeHIIpOBaHHOTO 3a4eTa.

KOC pa3paboTaHbpl B COOTBETCTBHUH C:

-[IpOrpaMMoi OJATOTOBKU CHELUAINCTOB CPEAHETO 3BE€HA 110 CIELIMAIBHOCTHU
23.02.03 TexHuueckoe 00CITy)KMBaHHUE U PEMOHT aBTOMOOMJIBHOTO TPAHCIIOPTA,
- paboueii mporpaMMoi yueOHON AUCIUTIIHNHBI «BUoIOTHs».

2. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI, TIOVIEXKAIIUE ITPOBEPKE

B pesynprare arrectanmuu no y4eOHOW TUCHUIUIMHE OCYIIECTBISETCS KOMILUIEKCHas MpOBEpKa
CIIEYIOIIUX YMEHUN U 3HaHU, a TaKkKe TuHAMUKa (POPMUPOBAHUS OOIINX KOMITETECHITHI:

Tabmuua 1.
Pe3yiabTaThl 00y4yeHusi: yMeHus,
3HAHMS M 001IHMe KOMIIeTeH T

Iloka3aren oueHKH pedyJjJbTara

Ymenun:

1) OObscHsITs posib Ouosoruu B | OMUCHIBACT pa3BUTHE MPUPOIBI M OOIIECTBA
(dbopMupOBaHUH Hay4yHOro | [IpuBOAMT SMOPHUOIIOTHYECKUE T0KA3ATEIHCTRA
MHPOBO33PEHUS; BKJIAJ] | DBOJIIOLIMOHHOTO POJCTBA KUBOTHBIX

OMOJIOTUYIECKIX TEOpUi B | OmHCHIBacT OTPUIIATEIHHOE BIMSHUC KYPCHHS,
dbopMupoBaHUH COBPEMEHHOM | ymoTpeOIeHus aIKOT0JIsl U HAPKOTUKOB HA OPTaHU3M U
€CTECTBCHHOHAYYHOW KapTUHBI MHUpA; | HA SMOPHOHAIBHOE pa3BUTHE peOCHKA

€IMHCTBO  JKMBOM W  HexuBoill | [IpuBoAUT npuMephl BIUSHUSA OKPYXKAIOIIEH Cpebl U e
TIPUPOJIHI, pPOJICTBO KUBBIX | 3arpsI3HEHUI HA Pa3BUTHE OPTaHU3MA

OpraHu3MoOB; OTPHULIATCIbHOC BJIIMAHUC
AJIKOT'0JId, HUKOTUHA, HAPKOTUYCCKHUX

Otnnyaer (beHeTI/I‘IGCKYIO N TCHCTUYCCKYIO
U3MCHYHNBOCTH

BellecTB Ha  3MOpHOHaNbHOEe U | [IpUBOIUT MpUMeEpPHI YCIIEXOB COBPEMEHHOIN I€HETHKU B
MOCTAIMOPUOH6ATIEHOE pa3BUTHE | METUIIMHE U 3/IpaBOOXPaHEHUU
YeJIOBEKa; BIMSIHUE OSKOJIOTHYECKUX

(akTOpOoB Ha JKHUBBIE OPraHU3MBI,
BIUSHUE MYTarecHOB Ha pacTeHus,
KUBOTHBIX M YEJIOBEKa; MPUYMHBI U
(bakTOpbl HBOJIOIHMH, H3MEHIEMOCTb
BUJIOB; HapylleHWe B  PA3BUTUHU
OpPraHU3MOB, MYTallUHA U UX 3HAYCHHE
B BO3HUKHOBEHUM HACJIEICTBEHHBIX
3a00JIeBaHUI; YCTOMYUBOCTb,
pa3BUTHE U CMEHBI IKOCHCTEM

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
NeSITeNIbHOCTh, BbIOMpAaTh THUIOBHIE
METOABl U CIOCOOBI  BBIMOJIHEHUS
npodeccroHalIbHbBIX 3azad,
oueHuBaTh UX 3(PPEeKTUBHOCTE WU
KauyecTBO.

OK 5. Brnagers uH(pOpPMALMOHHOM
KYJIbTYpPOH, aHaJIM3UPOBATh u
OLICHUBATh UHpOpMaLIHIO c
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UCIOJb30BaHUEM  HMH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH.
2)Pewath anemenTapuble | CocTaBiseT MPOCTEHIINE CXeMbl MOHOTHOPHTHOTO U

OMOJIOTUYECKHE 3aJlaud; COCTaBJISThH
AJIEMEHTAPHBIE CXEMbI CKPEIIMBAaHUI
U CXEMBbl T[IepeHOCa BEIIECTB M
nepefayd >HEPTUU B HKOCHUCTEMAax
(menm MATaHUA); OMHCHIBATh
0COOEHHOCTH BUJIOB 1o
MOP(OJIOTHUECKOMY KPUTEPHUIO

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
JeSITeJIbHOCTh, BBIOMpATh THITOBBIE
METOABl ¥ CIOCOOBI  BBHIMOJHEHUS
poheCCHOHATIBHBIX 3ajad,
oueHuBaTh MUX d3(PPEeKTUBHOCTE W
Ka4yecTBO.
OK 4.
UCIIOJIb30BaHUE
HeoOxomuMoi It 3P PEKTUBHOTO
BBITTOJIHEHUS podeCCUOHATTLHBIX
3amad, npodeccnoHaTEHOTO "
JMYHOCTHOTO Pa3BUTHS

OcymecTBIsITh TOUCK H
uHpopmanuu,

JTUTHOPUTHOTO CKPEITUBAHUS

Pemaet remerndeckue 3agaun

OrnuceiBaeT ocoOelr 0THOTO BUAA 0 MOP(OIOTHUESCKOMY
KPUTEPUIO

CocTtaBisieT cXeMbl Nepe/iadyn BEIIECTB U SHEPTUH 110
[CIISIM ITUTaHUS

Penraer sxojorndeckue 3agauau

3)BoIsaBasaTh IpucIIocoOsIeHne
OpPraHu3MOB K cpele oOuTaHus,
WUCTOYHUKA W HAJIMYUE MYTarcHOB B
OKpyXarmed cpeae  (KOCBEHHO),
AHTPOITOTEHHBIE WU3MCHEHUS B
HKOCHUCTEMAX CBOECH MECTHOCTH

OK 4. OcymecTBiasiTh TMOUCK U
HCIOJIb30BaHNE uH(popMaIuy,
HeoOxomumoit st 3¢ (HEKTUBHOTO
BBITIOJTHEHUS npodeccnoHanbHbIX
3a/1ad, po¢eCCUOHAIBHOTO u
JTUYHOCTHOTO Pa3BUTHUS

IlepeunciieT HMCTOYHUKA MYTareHOB B OKpYKaroLIEH
CpeJle ¥ OIIMCBIBAET UX BIIMSHUE HA OPraHU3M YEJIOBEKA
[TpuBoauT mpuMepsl JaHAMAPTOB CBOEH MECTHOCTH,
IPUCIIOCOOIEHHOCTH OPraHU3MOB K CpeJie OOUTaHMSL.

4) CpaBHHBaThH OMOJIOTUYECKHE
OOBEKTBI: XUMHUYECKUH COCTaB Tel
KUBOM WM HEXKHMBOM  IPUPOABI,
3apoJipIlIeld  4YeJoBeKa U JIPYTHX
KUBOTHBIX, TPUPOIHBIE IKOCHUCTEMBI
U arpo’KOCHUCTEMBI CBOEHl MECTHOCTH;
IIPOLIECCHI (ecTecTBEHHBI 51
HCKYCCTBEHHBI OTOOp, IOJIOBOE U
Oecrionoe pa3MHOXKEHHE) U JeJaTh
BBIBOJIBI M OO0OOIIEHHS Ha OCHOBE
CpaBHEHWsI U aHATTN3a

OK 8. CaMoCTOATENBHO ONPENENSThH
3a/1auun podeCCHOHATTEHOTO u
JMYHOCTHOTO PA3BUTHS, 3aHUMATHCS
camo00pazoBaHuUEM, OCO3HaHHO
IUTAHUPOBATh MOBBIIICHHE
KBaTM(UKAITIH.

OK 9. OpueHTHpoBaThCsl B YCIOBUAX

[TpuBOAUT MpUMEpHI OECTIOIOBOTO U TIOJIOBOTO
Pa3MHOXEHHUsI, CDABHUBAET UX U JENACT BHIBOJ
[TIpoBOAUT CPAaBHUTEIBHYIO XapPAKTEPUCTUKY
€CTECTBEHHOTO U UCKYCCTBEHHOT'O OTOOPOB.
3apuCOBBIBAET CTPOCHHE JKUBOU U PACTUTEIHHOM KIETOK
BrisiBnsieT v OnMChIBAET MPU3HAKHU CXOJICTBA 3aPOABILIEH
YEeJI0BEKa U APYTUX MO3BOHOUYHBIX

HaspiBaer uepThl CX0/1CTBA U pa3InUUsl €CTECTBEHHBIX U
HMCKYCCTBEHHBIX 3KOCUCTEM
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qacTon CMEHEI TEXHOJIOTUN B
poeCCHOHAIBHON e TEIHHOCTH.

S5)AHanu3upoBaTh M OLIGHUBATh
pa3iauyYHbIe TUIIOTE3bl O CYIIHOCTH,
MPOUCXOXKACHUM >KU3HU M UEJIOBEKa,

rino0aabHbIe IKOJIOTMYECKUE
poOIeMBI U ux pelieHus,
MOCIEACTBUS COOCTBEHHOM

JIEATEIIbHOCTU B OKPYXAIOLIEN Cpeae
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
NeSATENIbHOCTh, BBIOMpATh THUIOBBIE
METOJIbl M CHOCOOBI  BBIOJHEHUS
npodeccnoHaTbHBIX 3azad,
orneHUBaTh WX J(PHEKTUBHOCTL U
KAauyeCTBO.

CpasnauBaert 3BomonnonHsie uaen Y.lapsuna, K.JIunes,
JK.b.Jlamapka 1 COBpeMeHHbBIE MPEACTABICHUS O
MEXaHU3MaX U 3aKOHOMEPHOCTSIX 3BOJIIOLIMHI

Nwmeer npeacTaBieHne O pa3anyHbIX THIIOTE3aX
MIPOUCXOXKICHUS )KU3HU

OnuceIBaeT SKOJOTNYECKUE KPU3UCHI U 3KOJIOTHYECKUE
KaTtacTpo(bl U UMEET MPEACTABICHUE O METOaX
MIPEAOTBPALIEHUS UX BOZHUKHOBEHUS

6)/3y4arh U3MEHEHHUS B 9KOCHCTEMaX
Ha OMOJIOTHYECKUX MOJEIISIX
OK 5. Brnagets wuH(pOpMaMOHHOMN

KYJIbTYpOH, aHAIM3UPOBATh 51
OLICHUBATh uH(bOpMaIUIO c
HCIOJIb30BaHUEM  MH(OPMaLMOHHO-

KOMMYHUKAIIHOHHBIX TEXHOJIOTHH.
OK 8. CaMocCTOATENbHO ONpPENENSTh

CpasHuBaet 3BosronnonHble uaen Y.JlapeuHa,
K.JInnnes, )K.b.Jlamapka u coBpeMeHHbIE
IIPEJICTABICHUS O MEXaHU3MAaX U 3aKOHOMEPHOCTAX
IBOJIIOLIMN; UMEET MPEACTABICHUE O PA3JIMYHBIX
TUIIOTE3aX MPOUCXOKICHUS )KU3HU; OIIUCBIBAET
HKOJIOTUYECKUE KPUZHUCHI U IKOJOTHYECKHE KaTacTpodbl
Y UMEET MIPENCTABICHUE O METOAAX IIPEIOTBPALLICHHS HX
BO3HMKHOBEHHSI; AHAIN3UPYET U OLICHUBAET Pa3IN4HbIC

3a/1a4u npoheccuoHaIbHOTO U | THUIOTE3bI IPOUCXOKICHHUS )KU3HU U YeJIOBEeKa
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS

camoo0pa3zoBaHueEM, OCO3HaHHO

TJIAHUPOBATh MOBBIIICHUE

KBaTM(UKAIIH.

7) Paborath ¢ TekcTOM yueOHMKA | HaxoauT U M3BIIEKaET HYKHYIO HH(POPMAIIHIO 110
(cocTaBmsThH XapaKkTEPUCTUKH, | 3aJaHHOM TeMe B a/IallTUPOBAHHBIX HCTOYHUKAX
HaxOJUTh B TEKCTE OTBETHl HAa | Pa3IMYHOTO THMA: TPOKAPUOTUUYECKUE OPTaHU3MBI,
BOIIPOCHI). KJIETKU, MUTaXOHJIPUH, CTpOeHHUE U (PyHKIIUU pubdocoMm,

OK 5. Brnagets nHopmanioHHOM
KYJIbTYpOH, aHATU3UPOBATh U
OLIEHMBATh MH(OPMALIHIO C
UCIOJIb30BaHNEM UH(OPMAIIIOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

A1p0, (POTOCUHTE3, XEMOCHUHTE3, II0JIOBOE U OECIIoNoe
pPa3MHO)KEHUE, TApTEHOTE€HE3U THHOT€HE3, IPYIIIIbI
na"amadTa, IPUPOIHbIE PECYPCHI, IBOJIIOLIMOHHBIE UIEH,
MyTareHsl ¥ X BO3JEHCTBHE Ha OPraHU3M Y€JI0BEKa,
(deHeTruecKas U reHeTuYecKasi '3MEHYHBOCTH.

3nanua:

1) OcHOBHBIE MTOJIOKEHUS
OMOJIOTUYECKUX TEOPHUil U
3aKOHOMEPHOCTEH: KIIETOYHOU
TEOPHH, IBOJFOIIMOHHOTO YUCHHUS,
yuenus B.U.Bepuaackoro o
ouochepe, 3akonsl I .Mennens,
3aKOHOMEPHOCTH U3MEHUYHUBOCTH U
HACJIEJICTBEHHOCTH

[lepeuncnser opraHuyecKkue BeLIECTBA PACTUTEIBHON
KJIeTKHA. ONKMCBIBAET KIETOYHYIO TEOPUIO CTPOEHHUS.
[lepeuncnser 3akoHOMEPHOCTH (PEHOTUTTHMUECKON U
TE€HETUYECKON U3MEHYUBOCTH

JlemMoHCTpHpYyET BJIAJICHUE TEPMHUHOJIOTUEN u
CHUMBOJIAMU T€HETHKH, TIOHUMAET 3aKOHbI MeHiens
WNmeer mpencraBneHne o Ouocdepe U yUyeHUH
BepHaznckoro

BH&}IGCT TaKUMHU IIOHATHAMHU, KaK HaCJICIACTBECHHOCTBD,
CEJIEKIIMS M €l METOJIBI

2) Ctpoenue 1 GyHKIIMOHUPOBAHUE
Ononornyeckux 00bEKTOB: KIETKH,
T€HOB U XPOMOCOM, CTPYKTYPBI BHIQ
U 9KOCHCTEM

OnuceiBaeT CTPOEHHUE PACTUTEIBHOW M KUBOW KIETKH,
XMMUYECKYIO0 OPraHU3aLHI0 KIETKH, PYHKIIMOHUPOBaHHE
T€HOB ¥ XPOMOCOM.

OmnwuceiBaeT ocobel 0JIHOro BUJA 110 MOP(OIOTHYECKOMY
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KPUTEPHIO.
XapakTepus3yeT eCTECTBEHHbIE U HCKYCCTBEHHbBIE
9KOCHCTEMBI

3)CymHoCTh OMOJIOTHYECKHUX
MIPOIIECCOB: Pa3MHOXKEHUS,
OILJIOJIOTBOPEHHS, JeHCTBUS
HUCKYCCTBEHHOTO U  €CTECTBEHHOTO
orbopa, dhopmupoBaHue
MPUCTIOCOOTICHHOCTH,

MPOKMCXOXKICHUE BHJIIOB, KPYrOBOPOT
BEIIECTB M MPEBpalllcHHe dHEPTUU B
KJIETKE, OPraHu3Me, B 3KOCHCTEMax M
ounocdepe

HepC‘II/ICHHeT IIPpU3HAKHU HpI/ICHOCO6HeHHOCTI/I
JKHBOTHOI'O
Hp ABHJIBHO OonpeacisicT TaKueC OMOJIOrHYECKHUE

MPOILIECCHI, KaK pa3MHOXKEHHE, OIJI0IOTBOPEHHE.
OnuchiBaeT €CTECTBEHHBIM U NCKYCCTBEHHBIN OTOOD
[IpuBoaMT MpUMEpPHI NPUCTIOCOOICHHOCTH OPraHU3MOB K
cpene oouTaHus

4) Bxiaj BBIIAOMIMXCS YICHBIX B
pa3BuTHE OMOJIOTHMYECKON HAYKH

HaspiBaeT ocHOBarteneid COBPEMEHHOM AMOPHOJIOTHH,
TeHETHKH, YICHUs 0 Ouocdepe

HNmeer mnpezncraBieHne o0 SBOJIIOLMOHHBIX — HJEAX
Y. Japeuna wu OK.b.Jlamapka, cucTeMbl DIPUPOLBI
K.JIunnes

5) Bro0rnyecKyo TepMUHOIOTHIO U
CHMBOJIUKY

[TpumeHnsieT GMOIOrNYECKyI0 TEPMUHOIOTHIO U
CHUMBOJIMKY B X0/1€ BBIITOJIHEHHSI TPAKTUYECKUX PadoT,
TEKYILEM KOHTPOJIC 3HAaHUM: KJIeTKa, (POTOCHHTES,
XEMOCHHTE3, HUTOILIA3Ma, AP0, IUIACTUbI, MUTO3,
OakTepuu, pasMHOXKeHHE, peweTka [lennerra, cenexuus,
aHTOreHe3, OMOHUKA, (peHeTUUecKask U TeHeTu4YecKas
U3MEHYMBOCTb, IPUPOJIHBIE PECYPCHI, AaHTPOIIOI€HHBIE
U3MECHEHUS, IENU IUTaHus, YKOCUCTEMA

3. PACITPEJEJEHUE OHEHUBAHUSA PE3YJBbBTATOB OBYUEHUA 11O BUIAM

Tabmuma 2
HaumeHoBaHUe 3J1IeMeHTA YMEHM
WJIM 3HAHUH

Ymenusn:

1) OOBsCHATH poOJIb OUOJOTHH B
dbopMupoBaHUH Hay4HOI'0
MUPOBO33PEHHUS; BKJIAJI
OMOJIOTHYECKHIX TEOpUii B
hopmMupoBaHUN COBPEMEHHOM
€CTECTBEHHOHAYUYHOM KapTHUHBI MHUPA;
€IMHCTBO  JKMBOM W  HEKHUBOU
MIPUPO/IBI, POJCTBO YKUBBIX

OpFaHI/ISMOB; OTpI/IIIaTeJ'H)HOG BIINAHHUC
QJIIKOTOJIsl, HUKOTUHA, HAPKOTUYECKHUX
BEIIECTB Ha OMOpPHOHAIBHOE W
MOCTIMOPHUOHOATTEHOE pa3BUTHE
YeJIOBEKAa, BIIHUAHUE DKOJIOTHUYECKUX
(akTOpoB Ha IKUBBIE OPraHU3MBI,
BIINAHHNC MYTaFeHOB Ha paCTeHI/ISI,
KUBOTHBIX M YEJIOBEKA; MPUYMHBI U

KOHTPOJIA

Buapl arrecranun 3ananus

Texymmi IIpome:xxyTouHast

KOHTPOJIb aTTecTanus
IToaroroska Tect 4,5,7,10, 11,
COOOIIIEHMIH, 14, 20,21
HCbMEHHBIC

3a7aHus,
npakTHYeCcKast

pabora
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(bakToOpbl 3BOJIOLUHU, HU3MEHSIEMOCTh
BUJIOB; HApYyIIEHWE B Pa3BUTHH
OpPraHU3MOB, MyTallUu U UX 3HAUYCHUE
B BO3HHKHOBCHHH HACIEICTBEHHBIX
3a00JICBaHUN; YCTOMYMBOCTb,
pa3BHUTHE U CMEHBI YIKOCHCTEM
2)Pematp 3JIEMEHTapHbBIC
OMOJIOTMYECKHE 3a/1aud; COCTaBISATh
AJIEMEHTapHbIE CXEMbl CKPEIMBAHUS
U CXEMBl TMEepeHoca BEIIECTB U
neperayd 3HEPTUM B JKOCHUCTEMax
(uenm MUTaHUsA); ONMCHIBATH
0COOEHHOCTH BUJIOB o
MOP(}OITOTHIEeCKOMY KPUTEPHIO
3)BBISBISTE MIPUCTIOCOOICHUE
OpPraHu3MOB K cpene OOHWTaHu,
WUCTOYHUKA W HAJIUYUE MYTarcHOB B
OKpyXKaromied  cpene  (KOCBEHHO),
aHTPOTIOTECHHbBIE W3MEHEHHUS B
9KOCHUCTEMAX CBOEH MECTHOCTH

4)  CpaBHuBaTh  OHMOJOTHYECKHE
OOBEKTHI: XUMHUYECKHH COCTaB Tl
KUBOM W HEXKHUBOW  HIPUPOJIBI,
3apoABIIIEH 4YeJOBeKa W JIPYIuX
KUBOTHBIX, TMPUPOJHBIE SKOCHCTEMBI
W arpodKOCUCTEMBI CBOCH MECTHOCTH;
MIPOLIECCHI (ecTecTBEHHBI u
WCKYCCTBEHHBI OTOOp, IOJIOBOE H
Oecrionoe pa3MHOXKEHHE) U JeNaTh
BBIBOALI M 00OOIIEHHS HAa OCHOBE
CpaBHEHHUS U aHAIIM3a
S5)AHanu3upoBaTh U OIICHUBATH
pa3iIMyYHbIE TUMOTE3bl O CYIIHOCTH,
MIPOUCXOXKICHUN >KH3HH U YeJIOBEKa,

rio0aybHbIe 9KOJIOTHYECKHE
po0IEeMbI " nx peuieHus,
MIOCJIEACTBUS COOCTBEHHOM

JEATEIIbHOCTH B OKPYXAIOWIEH cpeae
6)/3y4ath U3MEHEHHS B DKOCUCTEMAX
Ha OMOJIOTHYECKUX MOJIEISIX

7) Pabotath ¢ TEKCTOM Yy4eOHHKa

(cocTaBIATH XapaKTepPUCTHKH,
HaXOOUTh B TEKCT€ OTBETHI Ha
BOIIPOCHI).
3Hanus:

1) OCHOBHBIE MOJIOKCHHS
OMOJIOTMYECKUX TEOPHH U
3aKOHOMEPHOCTEN: KIIETOYHON
TEOPHUH, IBOJIOIMOHHOTO YICHUS,

[IpakTuueckas Tect
pabota, yCTHbBIE

OTBETHI
[IpakTuueckas Tect

paborta, yCTHbIE U
HCEMEHHBIE OTBETHI

TectoBbie 3aganus, Tect
YCTHBIE U
IMMChbMEHHBIE
OTBETEHI, TOATOTOBKA
JIOKJIaIOB

TecToBrIe 3a1aHMuS, Tect
YCTHBIE U
MMMCHbMEHHBIC
OTBETHI, MOJATOTOBKA
JIOKJIaJIOB

YcTHBIE U Tect
MMACHEMEHHBIC
OTBETHI,
MpaKTUYECKast
pabora
VYcTHBIE T Tect
MMHACHMEHHBIEC OTBETHI

IToaroroska Tect
COOOIIEHHH,
MpaKkTUyecKas
paborta

8,9, 10,
11,
18.19,21

4,7,12, 14,
15, 18,19,20

2,3,45,6

1,5,6,12, 16

17-21

5,13, 19,20

3, 5,10, 11,
15
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yuenus B.U.Bepuaackoro o
ouocdepe, 3akonsl [ .Menuens,
3aKOHOMEPHOCTH U3MEHYHUBOCTH U

HACJIEICTBCHHOCTH
2) Ctpoenue u (pyHKIIHOHUPOBAHHE TecToBbIE 3amaHus, Tect 2,311,
OHOJIOTHYECKUX O0BEKTOB: KICTKH, YCTHBIEC OTBETHI, 17,20
I'€HOB U XpOMOCOM, CTPYKTYPhI BH/1a MpaKTHIeCKast

1 SKOCHUCTEM pabota, cooOIeHHs

3)CymHOCTh OMOIOTHYECKUX TecToBbIE 3amaHus, Tect 4,56,13,
MIPOLIECCOB: Pa3MHOKEHHUSI, YCTHBIEC OTBETHI, 18,19,20
OILIOIOTBOPEHUS, ICHCTBUS ITOJArOTOBKA

HCKYCCTBEHHOTO U €CTECTBEHHOTO JIOKJIJIOB,

otbopa, popMuUpoOBaHUE MpPaKTHIeCKast

MPUCTIOCOOICHHOCTH, pabota

IIPOUCXOXKIACHUC BUIOB, KPYIrOBOPOT
BCIICCTB U NPCBPALICHNUE SHCPIrUn B
KJIICTKEC, OpraHu3Me, B SOKOCUCTEMAX U

ounocdepe
4) Bxuiiag BBIIAIONINXCS YUEHBIX B TecToBbIE 3amaHu, Tect 1,7, 12,17
pa3BHUTHE OMOJOTHYECKON HAYKH YCTHBIE OTBETHI,
IIOJArOTOBKA
JIOKJIaJIOB
5) Brosornueckyro TEPMUHOIOTHIO U TecToBbIE 3amaHu, Tect 1, 3,6.8,9,
CUMBOJIMKY YCTHBIC U 11, 20,21

IIHMCHbMCHHBIC OTBCTEI

2. KOMIJIEKT OLIEHOUHBIX CPEJCTB

2.1. 3a0anusn onsa nposedeHus meKyuiezo KOHmMpPOJis.

BBenenne
Pa3nen 1. YueHnue o Kjierke

3AJJAHME 1 (sneayoumopnas camocmoamenvras pabomahel)

TEKCT 3ATAHUWA:
1. IToaroroBka pedepara mo Teme:

o OpraHuyeckue BEIIECTBA PACTUTEIHHON KIETKH, JOKA3aTEIbCTBA MX HAIMYHS B PAaCTEHUU.
BuramuHbl, (epMEHTBI W TOPMOHBI W WX pOJb B opranuzMe. Hapymenus npu ux
HEJOCTaTKe U H30BITKE.

o [IpokapruoTHyeckne OpraHU3MbI U UX POJIb B OMOIICHO3AX.

o [IlpakTuyeckoe 3HaUeHHWE TMPOKAPHOTUYECKUX OPTaHU3MOB (Ha MPUMEPAX KOHKPETHBIX
BHJIOB).

o Kierka aykapuoruueckux opraHu3MOB. MeMOpaHHBII MPUHITUI €€ OpTaHU3aIHIH.
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o CrpykTypHOE M (YyHKITMOHATHHOE Pa3ININE PACTUTEIHLHON M )KUBOTHON KIIETOK.

@) MI/ITOXOH,Z[pI/II/I KaK SHCPICTUYCCKUC CTAHLUU KIJICTOK. CTa,Z[I/II/I SHCPreTUICCKOro oOMeHa B

Pa3IMYHBIX YaCTSIX MUTOXOHIPHIA.
o Crpoenne u GyHKIUN pUOOCOM M UX POJIb B OMOCHHTE3€E OerKa.

©) H,I[pO KakK LCHTP YIPABICHHUA XU3HCACATCIBHOCTHIO KIICTKHM, COXPAaHCHHA M II€pEaadyu

HACJIEJICTBEHHBIX MPU3HAKOB B MOKOJICHUSIX.

o Knerounas teopus ctpoeHuss opraHu3mMoB. MICTOpusi 1 COBpEMEHHOE COCTOSTHUE.
2. HapucoBaTh cXeMbl CTPOEHUS PACTUTEIHLHON U dKUBOTHOU KJIETOK U OCHOBHBIX
OpPraHOMJIOB KJIETKHU.
3. Uzydenue Bompoca POTOCHHTE3 U XEMOCHHTES3.
Yci10BHS BbINOJHECHUS 3a1aHUS
1. Mecto (Bpemsi) BBIIOJTHEHUS 3a/I1aHKs . 3aJJaHUE BBIMOJIHAETCS BO BHEAYIUTOPHOE BpEMsI
2. MakcuManpHO€E BpeMs BBIIIOJIHEHHMS 3aJaHUs: 60 MUH.
3. Bbl MOkeTe BOCTIOIB30BAThCS_yUEOHUKOM, IJI00aIbHOM CEThIO

Ilkajna oneHKH 00pa3oBaTeIbHbIX TOCTHKEHUII:
Kpurepuu :

- yMeHue chopMyInpoBaTh 1eIb paboThI;

- YMEHUE MoA00paTh HAYYHYIO JIUTEPATypy IO TEME;
- TOJTHOTA ¥ JIOTHYHOCTH PACKPBITHS TEMBI;

- CaMOCTOSATEIBHOCTb MBILIUICHUS;

- CTHJIMCTHYECKAs! TPAMOTHOCTD U3JIOKCHUS;

- KOPPEKTHOCTh BBIBOJIOB;

- IPaBUILHOCTH O(OPMIICHUS pabOTHI.

Kpurepun onenkmu:

- OLIEHKA «OTJIMYHO» BBICTABIISAETCS 00YyUYaIOLIEMYCsl, €CJI BBIIIOJHEHbI BCE
BBIIIETIEPEUNCIICHHBIE TPEOOBAHHS K U3JIOKEHHIO, 0(DOPMIICHHUIO, U TIPEICTABICHHIO pabOTHI

- OLIEHKA «XOPOIII0» BHICTABISETCS 00yJaromeMycsl, €CIH JOMYyIECHbl HE3HAYNTEIbHbIE
MOTPEIIHOCTH B 0(OPMIIEHUH U TIPECTaBICHUU PaOOTHI.

- OLIEHKA «yJIOBJIETBOPUTEIHLHO»BBICTABISAETCS 00YUAIOIEMYCsl, €CIIU JIOMYIIEHBI
HE3HAYUTEIIbHbIE TOTPEIIHOCTH B COACPKAaHUM, OPOPMIIEHUHU U MPECTABICHUU pabOTHI.

- OLIEHKA «HEYJIOBJIECTBOPUTEIBHOY BBICTABIIAETCS 00YJarOIEMYCsl, €CIIH MPECTaBICHHAs
paboTa HE COOTBETCTBYET TPEOOBAHUSM.

3AAAHME 2 (rnabopamopnas paboma Nel)
TEKCT 3AJIAHUSL:

JlabopaTopunasi padora Ne 1.

Tema: HaOnronenue, cpaBHEHHE KIIETOK PACTEHHM M KUBOTHBIX MOJ MHUKPOCKOIOM Ha TOTOBBIX

MHUKpOIIpenaparax, UX OIMHUCAHHUC.

Heas paGoTbi:

- PaCCMOTpeTB U CpaBHHUTH KIICTKH paCTeHI/Iﬁ N XUBOTHBIX I10J MHKPOCKOIIOM Ha T'OTOBBIX

MHUKpoOIpernaparax.
- O3HaKOMHTBCSI C OCOOEHHOCTAMU CTPOCHHsS] U (QYHKIUSMHU OpPraHOUJOB KIIETKH.

Onpenenutpy OTIMYUS MEXIY PACTUTEIbHOW XKMBOTHOM KJIETKOM.

[Ipogomxuth GopMupoBaHHE YMEHHH aHAJIW3UPOBATh U JAENaTh BBIBOJBI.

OﬁOPyﬂOBaHHe: MHUKPOCKOIIBI, T'OTOBBIC MUKPOIPCHAPATHI KICTOK MHOI'OKJICTOYHBIX KHBOTHBIX,

pacTeHui, Ipe3eHTaLUN.



Xox padorbi: 1. PaccMoTpeTs MuKpompenapaThl KJIETOK PAaCTEHHH M KMBOTHBIX. COMOCTaBbTE
YBHJIEHHOE C H300pakeHHEeM OOBEKTOB Ha TaOuuIax. 3apucyiTe KIETKH B TETPalsiX,
0003HAYbTE OPTraHOMbI KIIETKH.

2. CpaBHuTe MeXIy coOOW 3TH KIeTKH. OTBETbTE Ha BOIPOCHI:

- B YeM 3aKJIF0YAeTCsl CXOJICTBO U pa3jIMyHMe KIETOK PACTEeHHM W >KUBOTHBIX;

- KAKOBbI IPUYHMHBI CXOJCTBA W PA3IM4Us KIETOK Pa3HbIX OPraHU3MOB.

3. BeiBog o mpojmenaHHOW pado

YciaoBus BbINOJAHEHUS 32 JaHUSA

1. Mecro (BpeMs1) BHIIOJTHEHUS 3aaHNs1:_3a/1aHUE BHIMOIHSETCS HAa 3aHATHE B ayJIUTOPHOE BPEMsI
2. MakcuMaabHOE BpEMs BBIIIOJIHEHUS 33 JaHUS: 90 MHH.

3. Bbl MOkeTe BOCII0JIb30BaThCsI_y4€OHUKOM, KOHCIEKTOM JIEKIIUHI

Ilkaja oueHkH 00pa3oBaTeJbHbIX I0CTHKEHUI:
Kpurepun oueHku:
BrinonHenue npaktuyecku Bceil padboTel (He menee 70%) — MosioKUTENbHas OLIEHKa

3AJJAHUE 3(rabopamopnas paboma Nel)

TEKCT 3ATAHUA:
Tema: IlpuroroBiieHUE U ONMCAaHUE MUKPOIPENApaTOB KIETOK PACTEHUN (KOXKHIIBI JyKa ).
Ilesb padoThI:
® [I03HAKOMHUTBCS C METOAAMHU U3YUEHMsI KIETKH, (POpMaMu U pa3MepaMH KJIETOK,
® U3Y4YHUTh CTPOCHUE PACTUTEILHON U )KUBOTHOM KIIETOK,
® [I0Ka3aTh NPUHIMIHAIBLHOE PA3IMUUE U CXOICTBO MEXKIY PACTUTEIBHON U )KUBOTHOU
KJIETKOM.

® HAYYUTHCA TOTOBUTH MUKPOIIPECHIApaThl, IMOJIb30BATHCA MUKPOCKOIIOM, HAXOAUTH OCHOBHBIC

4aCTU KJIETKHA Ha MUKPOIIPENApaTe, CXEME.
O0opyaoBanue:
Koxwuna uenryu s1yka, pacTBOp ApOXIKel, TOTOBBI MUKPOIIpENapaT ;KUBOTHON KIIETKH,
BOJIHBIN pacTBOP 1014, IPEIMETHBIE U IOKPOBHBIE CTEKJIA.

XO/JA PABOTDI:
IIucbMEHHO 0TBETHTE HA BONIPOCHI
1. Meroas! n3y4eHus KJIETKH.
2. IlpaBuia paboThl ¢ MUKPOCKOIIOM.
3. ®opMBbI U pa3Mepbl KIETOK.
4. HazBanue OCHOBHBIX OPTraHOUI0B, BXOJAIIMX B COCTAB KJIETOK M UX (PYHKITUH.
BeinosHuTE ONBITHI:
[To pe3yapTaTaM ONBITOB 3aMOJIHUTE TAaONHITY (TOCTaBbTE + WIIH -):

Knerxkn [uTomnna3zma Anpo II;moTHas kieTouHas cTeHKa | IlmacTuabl

OnpbiT 1
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1. C IyKOBHUIIBI PEMTYATOTO JyKa CHUMUTE HapYyXKHbIE cyxue yenryr. C moBepxXHOCTH Oesoi
MSICHCTOM YEIIYH IIPENapOBAIBLHON UIJION OTAEIUTE MAJICHBKUN KYCOYEK IIPO3PAYHON KOMKHIBI.
2. IIuneTkoi Wiy CTEKIISIHHOW MajJJOYKOM HAHECUTE HA MPEAMETHOE CTEKJIO OJIHY KAIUTIO YUCTON
BOJIbl U OUMCTUTE B BOJIY KYCOUEK CHATOM KOXKUIIbI, PACIIPABHTE KOKUILY KOHUUKOM UTJIBI.
3. B Bony mo6aBbTe Karuio pacTBopa iHoa ,3aKpouTe KOKUITY TOKPOBHBIM CTEKIIOM.
4. PaccMOTpeTh IPUTOTOBJIEHHBIN IIpEnapar 1ol MUKPOCKOIIOM. 3apUCyHTe KIIETKY KOXKHIIbI
JyKa ¥ TNOJAINUILINTE Ha3BaHUS €€ OCHOBHBIX YaCTEH.
OnbIT 2
1. CHUMUTE YailHOM JTOKKOW HEMHOT'O CIIM3U C BHYTpPEHHEH CTOpOHBI 1ieku. [lomecTuTe ciu3b Ha
MpEeAMETHOE CTEKJIO M MOJKpachTe pa30aBlICHHBIMU B BOJE CMHUMHU depHuiiamu. Hakpoiite ero
MTOKPBIBHBIM CTEKJIOM.
2. Paccmotpute npenapar 1mnoji MUKpPOCKOIIOM U 3apUCyWTe cTpoeHHe KieTKu. CrenaiTe Hamucu K
PHUCYHKY.
OmnbIT 3
1. IIpuroroBbTe MpenapaT KIESTOK APOxKeH. [ 3Toro 6akTeproIornyecKoi neTie HAaHECUTE
KaIlIi0 pacTBOpa APOXOKEH Ha MPEAMETHOE CTEKJIO M HAKPOUTE 3TY KAILIIO MOKPOBHBIM
CTEKJIOM .
2. PaccmoTtpute mipenapart 1mojJy MUKpOCKOIIOM. 3apUCYUTE KIETKY U MOMUIINTE Ha3BaHUS
OCHOBHBIX €€ YacTeu
BbBIBO/I.
Yci10BHMS BbINOJHECHUS 3a1aHUS
1. Mecto (Bpemsi) BBIMIOJTHEHHUS 3a/IaHK : 3a]JaHUE BBIMOJHAETCS HA 3aHSATUE B ayIUTOPHOE BPEMsI
2. MakcuManbHOE BpeMs BBIIIOJIHEHHUS 3aJaHUs: 90 MUH.
3. Bel MOkeTe BOCIIOIB30BATHCS YYEOHUKOM, KOHCIIEKTOM JIEKITHHA

Ilkaja oueHkH 00pa3oBaTeJbHbIX I0CTHKEHUI:
Kpurepun oueHku:
BrinonHenue npaktuyecku Bceil padboTel (He meHee 70%) — Mos1oKUTENbHas OLIEHKa

3AAAHUE 4(xoumponvnas paboma N‘_’l

TEKCT 3AJIAHUA:

TEMA 1 «CtpykTypa 1 QyHKIIUM KJICTKH»
Bapmunanr 1

1. IlepeuncnuTh KaKue OpraHoOU/Ibl BXOJAT B KJIETKY. OOBSICHUTD UX (QYHKIIMH.
2. OOBSACHUTH CTPOCHHUE, CBOMCTBA HYKJIEMHOBBIX KUCJIOT, JIUIHIOB.

3. OOBSICHUTH OMOJIOTHUECKYIO POJIb BOABI B KIIETKE.

4. JlaTb CpaBHUTENBbHYIO XapaKTEPUCTUKY PACTUTEIBHON MU KMUBOTHOM KIIETKH.

Bapmuanr 2.

1. Ilepeuncnuth 1 OOBSICHUTH OCHOBHBIE TTOJIOKEHUS KIIETOYHON TEOPUH.
2. JlaTh CpaBHUTEIBHYIO XapaKTEPUCTUKY SYKAPUOTOB U MPOKAPHUOTOB.

3. OOBSCHUTH CTPOEHHUE, CBOMCTBA OEIKOB, YIIIEBOJIOB.

4. OOwsacHuth oTiume, 3Hauenue JIHK or PHK.

Yci10BHA BLINOJHEHUS 3aIaHUS
1. MecTo (BpeMmsi) BBITIOJTHEHUS 3a/1aHNS . 33/laHUE BBIMIOJIHACTCS Ha 3aHATHE B ayIUTOPHOE BpeMs
2. MakcuManbHOE BpeMS BBIITOJTHECHUS 3a1aHUS: 40 MHH.
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3. Bel MOKeTe BOCIIOJIB30BATHCS YUEOHUKOM, KOHCIIEKTOM JIEKITUHA

IlIkana oueHKH 00pa30BaTEeIbHBIX JIOCTH/KEHHUIL:
Kpurtepun onenku:
Brimonnenue npaktuyecku Beeil paboTsl (He menee 70%) — MoyioKUTenbHas OlleHKa

3AJAAHMUME 5 (mecmosoe 3a0anueNel)

TEKCT 3AJTIAHUS:
1. TIpouecc MHAUBUAYAIHLHOI0 PA3BUTHSI OPraHU3MA - 3TO:
a) OHTOreHe3
b) mwuto3
C) amMuTO3
d) wmeiio3

2. TKaHbIO HA3bIBAIOT:
a) KOXKHILY JyKa

b) rpymiy KIeTOK, CXOAHBIX MO CTPOSHHIO U BBIMOJIHSIOIIUX ONPEICICHHYIO (YHKIIHIO

C) MSKOTH SITOJIBI
d) ckubky apOy3a

3. BeJiku - GHo/I0rMYecKue MOJTMMepPbl, MOHOMEPAMH KOTOPBIX SBJISIIOTCS:
a) KHUPBI
b) depmenTsI
C) aMHHOKHCIIOTBI
d) yrieBombl

4. MuT03 - c10cod Ae1eHNs] IYKAPHOTHYECKHUX KJIETOK, IPH KOTOPOM:
a) 00pa3yrTCsl MOJOBBIC KICTKH

b) mouepHHE KIETKHM MOJTYYalOT TEHETUYCCKYIO HH(DOPMAIIUIO TAKYIO XKe, KaK B SIpe

MaTEpUHCKON KIETKU
C) W3 IUIUIOUIHOW KJIETKH 00pa3yroTCs TaluIOn THbBIC
d) obpasyercs 3urora

5. Camoe pacnpocTpaHeHHOE HEOPraHHYEeCKOe COeTHHEHUE B JKHBBIX OPraHU3Max

a) #ox
b) xanpumii
C) Boxa
d) maruwmii

6. Ckoibko IPOLEHTOB 0T MAaCChl B€IIECTBA COCTABJAIOT OPraHuvI€CKue BeuleCTBa

a) 5-10%
b) 20-30%
c) 10-15%
d) 10-20%
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7. Kakue oprannyeckue BenecTsa npeod/aianT B KJIeTKAX pacTeHHil?
a) yIrJIeBOMIbBI
b) Genku
C) KHUpPBI
d) MukposIeMeHTHI

8. Kak Ha3pIBaercsi coelHHEHHE IBYX aMHHOKHCJIOT B OJIHY MOJIEKY.ay?
a) TPHIIEITH]I
b) momumenTua
C) IUIENTH

9. Ha3zoBuTe OCHOBHYIO (DYHKIIMIO ;KUPOB
a. HeUTpaJbHas
b. crpourenbHas
C. 3amuTHas
d. sHepreruueckas

10. [{pyroe Ha3BaHue yrjieBO/10B
a. HYKJICHMHOBBIC
b. xucnorsl
C. JIUIIUABI
d. caxapumsl

11. Cko0/1bKO NPOLEHTOB YIJIEBOJA0B B ’KUBOMH KJIeTKe?

a. 0,5%
b. 5%

c. 1-2%
d. 3-4%

12. B KaKHMX yCJI0BHAX MOTI'YT KHTh 0aKTepHH
a. B aHa’pPOOHBIX
b. B a’poOHBIX 1 aHAIPOOHBIX YCIOBUSIX
C. B a’poOHBIX

13. DHepreTnyeckuii 00MeH - 3TO pouecc:
a) TeIIOperysIuu
b) okucieHusI OpraHMYECKUX BEIIECTB KJICTKHA C OCBOOOKICHUEM SHEPIHH
C) OuocuHTE3a
d) ynaneHus KUAKHX MIPOAYKTOB pacraja

14. UMMYHOJI0TH4€eCKYI0 3a1UTY OPraHu3Ma 00ecreYnBaroT:
d. pasIMYHbIC BEIECTBA
b. ocoOblie Oenky KPOBHU - aHTHTENA
C. YIJIEBOABI
d. OenKku, BHIMOJHSIONIAE TPAHCTIOPTHYIO ()YHKIIHIO

15. HacaeacrBenHasi ungopmanus y 0akTepuil XpaHUTCH B
a) XpomocoMmax
b) sape
C) pubocomax

d) nmromtazme



16. U3 ckoabKux ¢a3 cocTOUT MUTO3?

a. 2
b. 4
c. 3

17. Kaxablii BUJI pacTeHHIi U )KUBOTHBIX XapaKTEPU3YeTCsl ONnpeaeIeHHbIM U MOCTOAHHbIM
YUCIIOM

a) TeHOB

b) xpomocom

C) KJETOK

d) opranoumoB

18. Kak Ha3bIBalOT COCTOSIHUE MEKIY ABYMSI MUTO3aMu ?
a. uHTepdazoi

b. mpodasoii
C. merodazon
d. amadaszoii

19. Kak Ha3bpIiBaeTcs nepBas (asza nejenus sijgpa?
a) amnadasa
b) Temodaza
c) merodasa
d) mpodasza

20. DHepreruvyeckuMu "cTaHUUSIMHU'" KJIETKH SIBJISIIOTCSA
d. JIN30COMBI
b. pubocombl
C. MHTOXOHIpPUU
d. mmromiazma

21. TIpsimoe ejieHHEe KJIETKH, BCTpevyaolieecsi TOJLKO Y MPOCTEHIINX, HA3bIBAIOT
a) OHTOreHe3
b) mwuTO3
C) aMuTO3
d) wmeiio3

22. HazoBute npouecc 00pa3oBaHus ’KNBbIMH OPraHM3MaMHU OPTraHUYEeCKHX MOJIEKYJI U3
HEOPraHU4eCKHUX 32 cYeT IJHEPTrUM COJIHEYHOI0 CBeTa

a. JUCCUMWIISLHNS

b. racrpymsus

C. ACCHUMMJISLIMSA

d. dorocunres

23. OcHOBHast 0COOCHHOCTDH CTPOEHHS OaKTepHi
a) OTCYTCTBHE XPOMOCOM
b) HamuuHe UTOIUIA3MBI
C) OTCYTCTBHE TKaHEH
d) orcyrctBue sapa

24. BaxxHei el cCOCTABHON YaCThIO KJIETKH ABJIAETCH
a. Aapo
b. mm3ocomsl
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C. BaKyoJH
d. umrorurazma

25. CKOHLKO MPOUECHTOB KUPA COACPKUTCHA B ) KUBOTHBIX K.]'IeTKaX?
a) 40%
b) 90%
c) 70%
d) 50%

YciaoBus BbINOJAHEHUS 32 JaHUSA

1. Mecro (BpeMs1) BHIIOJTHEHUS 3aaHNs1:_3a/1aHUE BHIMOIHSETCS HAa 3aHATHE B ayJIUTOPHOE BPEMsI
2. MakcuMaabHOE BpeMsI BBIIIOJIHEHUS 33 JaHUS: 30 MHH.

3. Bbl MOkeTe BOCII0JIb30BaThCsI_y4€OHUKOM, KOHCIEKTOM JIEKIIUHI

HIkaJja oneHKH 00Pa30BATEeILHbBIX JOCTHKCHMII:

[IpoueHT pe3ynbTaTUBHOCTH (IIPaBUIIbHBIX Onenka ypoBHs MOATOTOBKH 0asut (0OTMETKa)
OTBETOB) BepOAJIbHBIN aHAJIOT

90 +~ 100 «S»-0TJIIMYHO

80 + 89 «4»- XopouIo

70 +79 «3»- YIOBJIETBOPUTEIBHO

menee 70 «2»- HEYJIOBJICTBOPUTEIHLHO

Pa3nen 2. Opranusm. PazMHokeHHe U MHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB

3AAAHME 6(sneayoumopnasn camocmoamenvras paboma Ne2)

TEKCT 3AJIAHUA:
1. ITogroroBka pedepara no Teme:

o becnonoe pazmMHOXkeHHE, €ET0O MHOTO00Opa3ue U MPaKTUYECKOE HCIOIb30BAHNUE.

o IlonoBoe pa3MHOXKEHUE U €70 OHOIOTHUYECKOE 3HAUEHHE.

o UYepenoBaHue IMOJIOBOr0O U OECMONOr0 pa3MHOKEHHS B JKM3HEHHBIX I[MKJIaX XBOILEH,
MIaIlIOPOTHHUKOB, TPOCTENIINX. bruosornyeckoe 3HaueHUE Yepe10BaHUS TOKOJIEHHUM.
[TapTeHoreHnes u rHHOreHe3 Yy MO3BOHOYHBIX JKUBOTHBIX U UX OHMOJIOTMYECKOE 3HAUEHUE.
OMOPHOIOrHUECKUE JOKA3aTeIbCTBA HBOIIOIIMOHHOIO POJICTBA KHUBOTHBIX.
buonoruueckoe 3naueHne Mmetamopgo3a B NOCTIMOPHOHATILHOM Pa3BUTHUHU )KMBOTHBIX.
BnusiHue okpyskarolei cpeipl U €€ 3arps3HEHUs Ha pa3BUTHE OPraHU3MOB.

Bnusinue xypeHus, ynorpeOiaeHUsl aJKkoroyisi U HApKOTUKOB POJUTENISIMH Ha dMOPHOHAIBHOE
pa3BuTHE peOeHKa.

Yc/i0BUS BbINOJTHEHUS 32IaHUS

1. Mecto (BpeMs1) BHIIOJTHEHHUS 33aHNs1:_3a/IaHUE BHIMOIHIETCS BO BHEAYIUTOPHOE BpeMs

2. MakcuManbpHO€E BpeMS BBITIOJIHEHHMS 3aJaHUs: 60 MMUH.

3. Bbl MOXeTe BOCIIOJIb30BaThCS_y4€OHUKOM, I100aIbHON CEThIO

0 O O O O

IlIxa/1a OIeHKH 00Pa30BaTEJdbHbBIX JJOCTHKEHMI
Kpurepuu :

- yMmeHHe chopMyTHUpoBaTh IENb PabOTHI;

- YMEHHE MoJ00paTh HAYYHYIO JUTEPATYPY IO TEME;
- IIOJIHOTA U JIOTUYHOCTB PACKPBITHS TEMBI;
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- CAMOCTOSITEILHOCTD MBIILIJICHUS;

- CTWJIMCTHYECKAsI TPaMOTHOCTb U3JI05KEHUS,
- KOPPEKTHOCTb BBIBOJIOB;

- IPaBUILHOCTH O(OpMIICHUS pabOTHI.

Kpurtepuu onenku:

- OLICHKA «OTIIMYHO» BBICTABISETCS 00YYAIOIIEMYCs, €CITH BBIITOJIHEHBI BCE
BBIIIIETIEPEUNCIIEHHBIE TPEOOBAHMS K U3JIOKEHHIO, O(DOPMIICHHUIO, U MTPEICTABICHUIO pabOTHI

- OLICHKA «XOPOILI0» BBICTABIACTCS 00yJalonIeMycsl, €CIIH JIOITYILCHbI He3HAUYNTEIbHbIC
MOTPEUIHOCTH B 0(POPMIICHUH H MTPEICTABICHUN PAOOTHI.

- OLICHKA «Y/IOBJICTBOPUTEIHHOMBBICTABIISIETCS 00YJAIOIIEMYCs, €CITH JJOMYIIEHBI
HE3HAYUTENIbHBIC TIOTPEIIHOCTH B COACPKaHUH, OPOPMIICHUN U MPEICTaBICHUH PAOOTHI.

- OLICHKA «HEY/IOBJIETBOPUTEIBEHOY» BBICTABISICTCS 00YYaAIOIIEMYCs, €CITU MPEICTABICHHAS
paboTa HE COOTBETCTBYET TPEOOBAHUSIM.

3AAAHME 7 (npaxmuueckas paboma Nel)
TEKCT 3ATIAHUWA:

Tema: BolaBjieHNE U oI CaHHE NMPU3HAKOB CX0ACTBAa 3ap0)11>1u1e1‘i YEJI0BECKA U IPYIux
MO3BOHOYHBIX KaK J0Ka3aTe¢/JIbCTBO UX 3BOJIOIIUOHHOI0 POACTBA.

ge.m):

L] BBISIBUTH I-IepTI)I CXOICTBA U OTJIINYUA 3ap0zu,1meﬁ IIO3BOHOYHLIX HaA pa3HI>IX cTaguiax paSBI/ITI/ISI
OobopynoBanmue:
®  KOJUICKITUS « 3apOJIbIIINA TO3BOHOYHBIX)

MeTo1MKAa BLINOJHEHUS PA0OTHI
Vcnonb3ys pa3nuyHble TUTEpaTypHBIE U SJIEKTPOHHBIE HCTOUHUKH 3aIOJTHUTE TaOIUITY:

Krnaccudukanus no3BOHOYHBIX JKUBOTHBIX
Pri6b1 | 3emHOBOAHBIE | [IpecMbikatonuecs | [ITumsl | Miekonuraromue | Yenosek
(J1Arymika) (stepuiia) (KpOJHK) (ManekonuTaron

OnlogoTBOpEHNE

®opma pa3BUTHSA
3apoJipllla

Mecro pa3Butus
3apojbliia

IlepBas cragus

Hanuuue xBocta

Hocosoli BeipocT

[Tepennue
KOHEYHOCTH

Bo3nymnsiit
y3bIpb

Bropas cragus

Hanuuue xBocta

Hocosoli BeipocT

[Tepennue
KOHEYHOCTH

Bo3nymnsiit

59



ITY3bIPpb ‘ ‘ ‘

Tpetbs cragus

Hanuuume xBocta

HocoBoii BeipocT

[Tepennue
KOHEYHOCTH

Bo3nymnsiit
y3bIph

YeTrBepras craaus

Hanuuue xBocta

HocoBoii BeipocT

Ilepennue
KOHEYHOCTH

Bo3nymnsiit
y3bIph

YciioBHA BbINOJHEHUA 3a1aHUA
1. MecTo (BpeMsi) BBINIOJIHEHUS 3aJaHNsI:_3a/IaHUE BBIOJIHAETCS Ha 3aHATHE B ayIUTOPHOE BpPEMs

2. MakcuManbHOE BpeMs BBITIOJIHEHUS 3aJaHUs: 90 MUH.
3. Bel MOKeTe BOCIOIBL30BATHCA VUEOHMKOM, KOHCIIEKTOM JIEKITHAH

IIkaja oueHkH 00pa30BaTeJIbHbIX 10CTHKEHUI:
Kputepun onenkmn:
Brimonnenue npaktuyecku Beeil paboTel (He meHee 70%) — MosoKUTeNbHas OllEHKa

3AAAHME 8 (mecmosoe 3aoanueNe2)

TEKCT 3AJIAHUSI:
1. O0MeH BemecTB - 3TO Mpouece:
a. TOCTYIUICHHE BEIIESCTB B OPTaHU3M
b. mpeBpaieHusI, UCTIOIB30BaHUS, HAKOTUICHHSI U TIOTEPHU BEIIECTB U DHEPTUU
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C.
d.

YAQJIECHHS U3 OpraHn3Ma HeNepeBapeHHbIX OCTATKOB
yIaJIeHUE KUJKUX MPOJIYKTOB pacnaaa

2. Kak Ha3bIBaIOTCS JK€HCKHE M0J0BbIe KJIeTKH?

a) CIEepPMaTO30MIbI
b) sitnexnerku

C) MIameHTou

d) ropmoHbI

3. PazMHoOxKeHHE - DTO:

a.

b.
C.
d

CBOMCTBO BCEX ’KMBBIX OPraHU3MOB

MPOLECC CIAUSIHUSA MYAKCKOU U )KEHCKOM MOJIOBBIX KJIETOK
KU3Hb

CIIOCOOHOCTH K TUTAHHIO

4. CK0JIbKO H KaKHe XPOMOCOMbBI COI€P KUT OILI0I0TBOPEHHAas siiilleK/JIeTKA YeJioBeKa?

a) 23 XpoMOCOMBI MaTepH

b) 46 xpomocom, 13 KOTOPBIX 23 XPOMOCOMBI MaTePH U 23 XPOMOCOMBI
oTIa

C) 46 XpoMOCOM MaTepu

d) TombKo 23 XpOMOCOMBI OTIIA

5. Kakue XpoM0oCOMBI Ha3bIBAKOT FOMOJIOTUYHBIMH ?

a.

b.
C.
d

COBOKYITHOCTb XPOMOCOM B IOJIOBBIX KJIETKaX
J00bIE XPOMOCOMBI TUILIOUTHOTO Habopa

CXOJHBIE TI0 CTPOEHUIO U HECYILIUE OJINHAKOBBIE I€HBI
OJIMHAKOBBIE 110 (hopme

6. I'ne o0pa3yrorcst My»KCKHe I0JI0BbIE KJICTKH?

a) sIeKIeTKax
b) opranommax
C) CeMEHHHMKax
d) ropmonax

7. Kak Ha3bIBaeTcs Mpouece CIANSHASA ANLEKICTKH U ClIepMaTo30uaa?

a

b,
C.
d.

pocToM
TICTICHHE
pa3sMHOXKCHHE
OILJIOJIOTBOPEHHE

8. Kak Ha3bIBaeTcs mpouecc BOCIIPOU3BeeHusl ceOsi MOA00HBIX?

a) yBeIWYEeHHE

b) pasmHOXEHHE
C) poXaeHue

d) omomoTBOpeHUE

9. I'enoTnH (popmMupyeTcst OA BIUSIHHEM:

a.

TOJIBKO yCJIOBUI BHEIIHEN Cpebl
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b. TosbKO reHorumna
C. TOJBKO JIEATEITHHOCTH YeIOBEKa
d. reHOTHIIA U YCIIOBHIA BHEIIHEH CPE/IbI

10. OcHoBaTe/IeM COBPEeMEHHOM IMOPHUOJIOTHH CUUTAETCH AKATEMUK
a) JlomoHocOB
b) Jlamapk
c) bep
d) Bepnanckuii

11. C noMompb10 KAKUX KJIETOK MPOUCXOAUT MOJI0BOE PAa3MHOKeHUue?

a. Teell

b. sanep

C. ramer

d. xiyOHeit

12. HazoBuTe aBe (p)OpMbI PA3MHOKEHMSI.
a) JelIeHUE U TOYKOBAHUE
b) monoBoe u GecronoBoe
C) YepeHKOBAaHUE, TOYKOBAHHUEC
d) nyKOoBHYHOE U YCPECHKOBAHHOE

13. Ha cKOJILKO NepHoOI0B JAeJUTCS MOCTIMOPHOHAIIbHOE pa3BuTHE?

a. 4
b. 3
c. 2

14. KakuM CTaHOBHUTCS 3apPOAbILI MPH MOSIBJEHHUH Me301epMbI?
a) MHOTOCIOWHBIM
b) TpexcmoiiHbiM
C) JBYXCIIOMHBIM
d) omHOpOAHBIM

15. Hayka, n3yyaomas HHAUBUAYAJbHOE Pa3BUTHE OPraHU3Ma HA3bIBAETCS
a. TeHeTHKa
b. reHHas wHXEHEpUs
C. celeKius
d. smOpuosorHs
Ycia0BHSI BbINOJTHEHNS 3aJaHUS
1. MecTo (BpeMs) BBITIOJTHEHUS 3a/IaHUS . 33JIaHUE BBIITOJIHICTCS Ha 3aHATHE B AYJNTOPHOE BPEMsI
2. MakcuManabHOE BpeMsl BBITIOJIHEHUS 3aJaHUS: 30 MMH.
3. BeI MOkeTe BOCIIOIB30BATHCS YUEOHUKOM, KOHCHEKTOM JIEKITHHA

HIkaJjga oeHKH 00Pa30BATEILHBIX TOCTHKEHMI

ITporeHT pe3ynbTaTUBHOCTH (TPAaBUIIbHBIX OreHka ypoBHS MOJTOTOBKH 0allil (OTMETKA)
OTBETOB) BepOAJIBbHBIN aHaIoT

90 +100 «5»-0TIANYHO

80 + 89 «4»- xopouio

70 =79 «3»- yIOBJIETBOPUTEIBLHO
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| MeHee 70 ‘ «2»- HEYJIOBJIIETBOPUTEIBHO

Paznen 3. OCHOBBI T€eHETHKH H CeJIeKIUH
3ANAHME 9 gneayoumopnas camocmosmenvhas paboma Ne3)

TEKCT 3ATAHUA:
1. [ToaroroBka pedepara mo Teme:

o 3aKOHOMEPHOCTH (PEHOTUITNYCCKON U TCHETUYCCKOU N3MEHUNBOCTH.
Hacnencreennas nndopmaius 1 nepeaaya ee U3 noKOoJICHUS B TIOKOJICHUE.
JlpamaTtudeckue CTpaHHUIIBI B UICTOPHH Pa3BUTHSI TCHETHKU.

Ycnexu cOBpeMEHHOM reHETHKU B MEIULIMHE U 3]PaBOOXPAHECHUU.
LenTpsl MHOTOOOpa3Hst U MPOUCXOKACHUS KYIbTYPHBIX PACTEHUH.
LeHnTpbl MHOT00Opa3ust ¥ MPOUCXOKACHUS JOMAITHUX KUBOTHBIX.
3Ha4yeHne U3y4eHHS TPEIKOBBIX (OPM 11l COBPEMEHHON CENeKITUH.

o Hcropus mpoucxoxaeHus OTIeIbHBIX COPTOB KYJIBTYPHBIX PACTCHUN.

2. Pabota ¢ yueOHUKOM, COCTABICHHE KOHCIIEKTA MO BOMIPOCY «XPOMOCOMHAs TEOPHUS
HACJIEICTBEHHOCTU .

3. CocraBineHue AUIAaKTUYECKOM oOoOwmiaromieid Tabmumbl  «OCHOBHBIE  3aKOHOMEPHOCTHU
U3MEHYUBOCTH.

YcioBus BbINOJTHEHHS 32/IaHUSA

1. MecTo (BpeMsi) BBITIOJTHEHHS 3a/1aHNS:_3aJaHUE BBIMIOJIHIETCS BO BHEAYJIUTOPHOE BpEeMs

2. MakcuManabHOE BpeMsl BHIITOTHEHHS 33 JaHHS: 60 MUH.

3. Bbl MOXeTe BOCIONIb30BaThCS_yUeOHUKOM, TI00AIbHOM CEThIO

0O O O O O O

IlIxa/1a OeHKH 00Pa30BaTEdbHbBIX JTOCTHKEHMI
Kpurepuu :

- yMmeHHue chopMyIHpoBaTh 1eNb PabOTHI;

- YMEHHUE NoA00paTh HAYYHYIO JUTEPATYPY IO TEME;
- MIOJTHOTA U JIOTUYHOCTh PACKPBITUSI TEMBI;

- CAaMOCTOSITEILHOCTD MBIIIICHUS,

- CTWJIUCTUYECKAsI TPAMOTHOCTb U3JI0KEHUS;

- KOPPEKTHOCTb BBIBOJIOB;

- MPaBHJIBHOCTH 0()OPMIICHUSI pabOTHI.

Kputepun onenkn:

- OLIEHKA «OTJIMYHO» BBICTABIISETCS 00YUYaIOLIEMYCsl, €CJI BBIITOJHEHbI BCE
BBIIIIETIEPEUNCIIEHHbIE TPEOOBAHUS K U3JI0KEHUI0, OPOPMIICHHIO, U TIPEJICTaBICHUIO paOOTHI

- OLIEHKA «XOPOIII0» BHICTABISIETCS 00yJaromeMycsl, €CIH JOMYIECHbl HE3HAYUTEIbHbIE
MOTPEIIHOCTH B 0(OPMIICHUH U TIPEJCTaBICHUH PaOOTHI.

- OLIEHKA «yJIOBJIETBOPUTEIHLHO»BBICTABISAETCS 00YUAIOIIEMYCsl, €CIIU JIOMYIIECHBI
HE3HAYUTeNIbHbIE MMOTPEIIHOCTH B COACPKaHUH, OPOPMIIEHUHU U MPEICTABICHUU pabOTHI.

- OLIEHKA «HEYJJOBJIECTBOPUTEIBHOY BHICTABIIAETCS 00YUaIOIIEMYCsl, €CIIH MTPECTaBICHHAs
paboTa HE COOTBETCTBYET TPEOOBAHUSAM.

3AJAHHUME 10 (npaxmuueckas paboma Ne2)

TEKCT 3AIAHUA:
Tema: CocTaBjieHHe NPOCTEHIINX CXeM MOHOTHOPUAHOIO U JUTHOPHU/IHOIO CKPeIlMBAHUS.
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Hean:
e HayuuTbcs COCTaBIATH MPOCTEHUININE CXEMbI MOHO- M IUTUOPUIHOTO CKPEIIUBAHUS HA OCHOBE
MPEAJIOKEHHBIX JaHHBIX.
Aneopumm pewienust 3a0a4 Ha OuSUOPUOHOE CKPEUWUBAHUE

1.3anummmTe U3BECTHHIC JaHHBIC O (PEHOTHUIIE POTUTEIICH.

2.0mpenenuTe reHOTUITBI POUTENCH, ONUPAsICh HA JaHHBIC YCIIOBHS 3a/1a4H.

3.0npenenuTe, CKOJIBKO M KAKKX TUIIOB TaMET 00pa3yeT KaX bl POIUTEIBLCKHI OPTaHU3M.

4.Onpenenute BO3MOXHBIE TEHOTHIIBI THOPHIOB MEPBOTO MOKOJICHUS, MOIb3YICh, €CIH ITO
HeoOXxoauMo perreTkoi [lennera.

5. Onpenenute peHOTUIIBI THOPHIOB.

6.0npenenure Gopmyy paciieruieHUs: THOPUIHOTO TOTOMCTBA.

7.0npenenure GopMyny paciierieHus (EHOTHIIOB THOPHIHOTO  TOTOMCTBA MO KaXIOMY
MPU3HAKY.

3agaya Ne 1. YV KpyITHOTO poraTtoro CKoTa I'eH, 00yCIOBIMBAIONINN YEPHYIO OKPACKY IIEPCTH,
JTOMUHUPYET HaJ T€HOM, ONPEIEIIIONIMM KPacCHYI0 OKpacKy. Kakoe moToMCTBO MOKHO 0KHJIATh OT
CKpEIIMBAaHUS TOMO3UTOTHOTO YEPHOT'O ObIKA U KPACHOW KOPOBBI?

3agauya Ne 2. Kakoe mOTOMCTBO MOYKHO OKH/IAaTh OT CKPEIIMBAHUS KOPOBBI M OBIKA, T€TEPO3UTOTHBIX
10 OKpacKe IepcTu?

3agaua Ne 3. Ha 3Bepodepme nmonyder npurion B 225 Hopok. Y3 Hux 167 )KMBOTHBIX UMEIOT
KOPUYHEBBII MeX U 58 HOPOK roiry0oBaTo-cepoii okpacku. OnpeaennTe TeHOTUITBI UCXOIHBIX (OopM,
€CJIM U3BECTHO, YTO I'€H KOPUYHEBOM OKPACKH JOMUHUPYET HaJl TeHOM, OIpeIesOINM rory0ooBaTo-
CEpBIN LIBET MIEPCTH.

3agaua Ne 4. YV yenoBeka I'eH Kapux I1a3 JOMUHHPYET HaJ T€HOM, 00YCIIOBIMBAIOIINM TOJTyObIe
rnasa. ['onmy6ornasslii My>K4iHa, OIMH U3 POJUTENICH KOTOPOro MMEN Kapue Tia3a, )KeHUJICS Ha
Kaperiia3oil )KeHIIUHE, Y KOTOPOM OTell MeJ Kapue Tiasza, a MaTb — roixyosie. Kakoe moToMcTBO
MOKHO OXHJATh OT 3TOro Opaka?

3agaua Ne 5. Beinummmte raMeTsl OpraHU3MOB €O clieayronmmu renotunamu: AABB; aabb; AAbb;
aaBB; AaBB; Aabb; AaBb; AABBCC; AABbCC; AaBbCC; AaBbCc.

YcaoBus BbINOJIHECHUS 32 JaHUS

1. Mecto (BpeMs1) BHIIOJTHEHUS 3aaHNs1:_3a/1aHUE BHIMOIHIETCS HAa 3aHATHE B ayJIUTOPHOE BpeMs
2. MakcuMasabHOE BpeMsl BBITIOJIHEHUS 33 JaHUs: 90 MHH.

3. Bbl MOXkeTe BOCII0JIb30BaThCsI_yU€OHUKOM, KOHCIEKTOM JIEKIIUH

HIkaJjga oeHKH 00Pa30BATEILHBIX JO0CTHKCHMII:
Kpurepum oueHku:
BrimonHenue npakTudecku Bceil paboTel (He Menee 70%) — MooKUTENbHAs OlIEHKA

3AJAAHMUME 11(npaxmuueckas paboma Ne3)

TEKCT 3AJTIAHUS:
Tema: Pemienue reHeTH4eCKHUX 3a1a4. AHAJIN3 (PEHOTHUIIMYECKON U3MEHYNBOCTH.
[ens paboTsr:
® HayuuThCS yCTaHABIMBATh 3aKOHOMEPHOCTH HACJIEJOBaHUs IByX U OoJiee map
aJIbTEPHATUBHBIX IIPU3HAKOB, N'€HBI KOTOPBIX HAXOAUTCS B Pa3HBIX ITapaX rOMOJIOTMYHBIX
XpOMOCOM, ITyT€M T'MOPUTHOTO UJIH MOJTUTUOPUIHOTO CKPEIIMBAHMSL.

64



IIpakTu4yeckasi 4acTh:

3azmayga 1:

V uenoBeka HU3KHUM poCT Npeob1aaaeT HaJl BBICOKHUM.
1) KaxoBbI T€HOTHIIBI YWIEHOB CEMbBH, €CIIM Y MaTEPHU POCT HU3KUIL, a y OTIIa BHICOKUI?
2) KaxoBbI TEHOTHIIBI YWIEHOB CEMBH, €CJIM MaTh I€TEPO3UIOTHA, @ OTEL] TOMO3UIOTEH 110
MPU3HAKY pocTa?

3azaya 2:

Y KPC ren o0ycnaBiauBaronifii 4epHy0 OKpPAacKy MIEPCTH JOMUHUPYET HAJl KpacHbIM. Kakoe
MTOTOMCTBO MOXHO /1aTh OT TOMO3UT'OTHOTO YE€PHOI'0 ObIKa U TOMO3UTOTHOM YEpHOI KOPOBBI?
3aznanue 3
VY denoBeka Kapuii IBET I1a3 JOMUHUPYIOLUI Haj roiayosiM. Kakoro nisera OyayT ria3a y mOTOMKOB,
€CITU Kaperia3as >KeHIIMHA BBIIIET 3aMyXK 3a roxyooria3zoro Myxunny. Oda poaurenei
TOMO3UTOTHBIE.
3asnanue 4
VY (daconu yepHas OKpacka CEMEHHOW KOXKYpbl A TOMUHHPYET Haj Oenoii a. OnpeaenuTb OKpacKy
CEMSIH TIPH CJIEYIONIEM CKPEIIUBAHUH?
a) Aa x aa
0) AA x Aa
B) aa X AA
3ajanue 5
Kapwuii nBeT ria3 1oMUHHPYET HaJ rOJIyObIM, TEMHBIH LIBET BOJIOC — HaJl CBETIbIM. OmpenenuTe
BEPOSTHOCTH POXKICHUS roJy0OrIa30T0 CBETIIOBOJIOCOTO peOeHKa, €M MaTh — T€TEPO3UTOTHAS 110
o0enM mpHU3HaKaM Kaperiaszasi TEeMHOBOJIOCAs!, OTEI] — TOJIy0OrIa3plii TEMHOBOIOCKIA.

3amanue 6.
CocTaBbTe CBOIO POJOCIOBHYIO.

Hcmonbsyempre o00o3HAYEHUA: g
(@) — SKEeHIIHHAa
O — MYXKYmHAa
® B — ColubHBIE
»0O — mpodaHM, JHIO 10 OTHONIEHHWIO K KOTOPOMY COCTABIAETCH Tadauira
AeTH OT OmxHOTO Gpaka PasHOINUIIEeBHIE OLHOAMILEBBIEe
OJIH3HEen BL OIHM3HEITET
3AAAHMUME 12(rabopamopnas paboma Ne3)
TEKCT 3AJIAHUA:

Tema: BoifiBjIeHHEe MYTareHOB B OKPY:KaIOLIel cpeae U KOCBEHHAas! OLEHKAa BO3MOKHOI'0 HX
BJIMSIHUSI HA OPTraHMU3M.
Ileab padoThl:
e (opMuUpOBaHME 3HAHUH O BIUSHUU (PAaKTOPOB OKPYKAIOLIEH cpebl HA OCOOCHHOCTH
HHAUBUAYAJIBHOI'O Pa3BUTHA OpPraHu3Ma Ha BCEX dTarlax 3M6pI/IOHaJ'II)HOFO n
MOCTAMOPHOHAIBHOTO PA3BUTHUS.

XOA PABOTBI:
3aoanusn:
1. Ucnonb3ys KOHCIEKT, y4eOHUKH, TJI00ANbHYIO CeTh cocTaBbTe Tabmuny «lcTounuku
MYTAareHOB B OKPY2KAIOILEH CPEeie U UX BIUSHUE HA OPraHU3M YeJIOBEKa»
Hcrounukn ITpumepsl Bo3MoskHBIE TOCIEACTBUS HA OPTaHU3M
YeJI0BEKa

Mytarensl IIpOU3BOICTBEHHOMN
Cpebl
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XUMHYECKHE BEIIECTRA,

MPUMEHSIEMbIE B  CEJIBCKOM

XO03sHCTBE

JlekapcTBeHHBIE penapaThl

KoMmoHneHTH! umm

KoMmoHeHTHI Ta0a4HOI0 IbIMa

Abspo30iu Bo3yxa

MyTareHsl B OBITY

2. CaenaiiTe BBIBOJI O TOM HACKOJIBKO CEPhE3HO Balll OPraHU3M IOJBEPraeTcs BO3JCHCTBUIO

MYTareHoB B OKPYXalollel Cpe/ie U COCTaBbTE PEKOMEH/IAINH 110 YMEHBIIICHUIO BO3MOKHOT'O BIIUSTHUS
MYTareHOB Ha CBOM OpraHu3M.

YcjoBuS BLINOJHEHNUS 321aHUSA

1. Mecto (Bpemsi) BBINIOJTHEHHUS 3a/IaHU . 3a]JaHUE BINOJHAETCS HA 3aHATUE B ayIUTOPHOE BPEMsI
2. MakcuManbHOE BpeMsl BBITIOJIHCHHS 3aJaHUs: 90 MMH.

3. Bel MOeTe BOCIIOJIB30BATHCS YYEOHUKOM, KOHCIEKTOM JIEKITHHA

HIkaJjga oeHKH 00PA30BATEILHBIX JOCTHKCHMII:
Kputepun onenku:
BrinonnHeHune npakTudecku Beel padboThl (He MeHee 70%) — MOI0KUTEeIbHAs OIIEHKA

3AAAHME 13(mecmosoe 3a0anueNe3)

TEKCT 3AJJAHUSA: Tema: «OCHOBBI FeHETUKH U CeJIEKIUMN»
1. Haumenb el eAuHnLeil reHeTn4eckoii HH(PpOPMaLNH SIBJISIOTCS TPH NOCJIe/10BATEJIbHO
PACIOJI0KEHHBIX HYK/JICOTHI0B

a. KJIeTKa

b. ren

C. MoJeKyla
d. Tpurier

2. 3ana4a ceJIeKIIMOHEePOB:
a) u3y4arh CTPOCHUE pacTCHHI
b) BBIpamMBaTh KyJIbTYpHBIC PACTECHHS
C) BBIBOJUTH HOBBIC COpPTA pAaCTCHHUI
d) KOHTPOJIUPOBATH COCTOSIHUE OKPYKAIOLICH CPEIbl

3. Kak Ha3pIBaeTCs NpoLecc M3MEeHEHHs KUBBIX OPraHU3MOB, OCYIECTBJISIEMbIH Y€J10BEKOM LISl
CBOMX NoTpedHOCTEi ?

a. CeJIbCKOE X031 CTBO

b. cenexnus

C. TCHETHKA

d. xapuorumn

4. Ha3zoBuTE NPOTUBOMOJIOKHOE HACIEICTBEHHOCTH CBOIICTBO
a) M3MEHYHMBOCTH
b) camozapoxnenue
C) C€aMOOILIOIOTBOPEHHUE

d) penpoaykuus

5. C yem MeHpes1b NPOBOAWJI ONIBITHI?
a. C OBOILaMHU
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b. ¢ ropoxom
C. C NIICHUUEH
d. c¢rpubamu

6. Kakoii Bek cuuTaeTcsi BEKOM POXKACHUS TeHETUKU?

a)
b)
c)
d)

18
21
20
19

7. Kak Ha3bIBaeTcsi CNOCOOHOCTD KUBBIX OPraHU3MOB NIPHOOPETATH HOBbIE CBOMCTBA U

npu3HaKu?
poct

o0 o

HU3MCHYUBOCTH
HACJIEICTBEHHOCTh
npeoOpa3oBaHue

8. OcHoBHAas 3a1a4a ceJeKIUH -

a)
b)

c)
d)

BBIPALMBAHUE 3€PHOBBIX KYJIBTYP
YZIOBJIETBOPEHUE HAYYHOH paboTOM

CO3JJaHNE BBICOKOIIPOAYKTHBHBIX ITOPOJ] )KUBOTHBIX, COPTOB, PACTCHUI
1 ITaMMOB MUKPOOPIraHNU3MOB

nepeiada HacJIeACTBEHHOW NH(popManun

9. Kak Ha3bIBaeTCsl pelieTKka, ¢ NOMOIIbI0 KOTOPOIl YCTAHABJIMBAKTCH COYETAHUS MY’KCKHUX H

JKEeHCKHUX ramer?

o0 o

peuierka JIomoHOCOBa
pemerka [ exkens
pemerka [lennera
pemerka Mennens

10. Kak Ha3bIBaeTcs COBOKYITHOCTD BCEX IIPU3HAKOB opraﬂmMa?

a)
b)
c)
d)

TCHOTHUIIOM
CYIIIECTBOM
dbenoTumnom
rOMOCAIUeHC

11. HazoBuTe OCHOBHBIE METObI CEJIEKIIUU
a. rubpumu3anus
oT0O0p U rubpuIM3aLus

b.
c. orbop
d.

WMHIUBUAYaAJIbHBIN 0TOOD

12. Kak Ha3pIBaeTCs CKpelMBaHue IBYyX OPraHUu3MOB, OTJIHYAKIIMXCH APYT OT APYyra no oaHoi
nape ajbTePHATUBHBIX PU3HAKOB?

a)
b)
c)
d)

TETParuopuIHBIM
HOJIUTUOPUIHBIM
MOHOTHOPHUIHBIM
TUTHOPUIHBIM

13. Kak Ha3bpIBaeTcs NPU3HAK, NOAABJISIIOIINI Pa3BUTHE IPYTroro npusHaka?
a. mpeolIaaarIM
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b. ocHoBHBIM
C. perpeCCHUBHBIM
d. HOMUHAHTHBIM

14. Kak Ha3piBaoT yuyactok moJjiekyJbl JJHK, koTopblii onpeaesisier pa3BuTue onpeaeJeHHOro
NpHU3HaKa?

a) 3apojbIIeM

b) cBoiictBOM

C) MpPHU3HAKOM

d) remom

15. HazoBuTe npouecc npeBpameHust THKUX ;KHBOTHBIX H PACTEHHI B KYJIbTYPHbIE (hOPMBbI
a. JIpecCHUpOBKOI
b. Bocmuranuem
C. MPHPYYCHHEM
d. omomanIHUBaHHEM

16. Kak Ha3bIBalOT MyTallHM HECOBMECTHMBbIE C JKH3HbIO?
a) CMepTEIbHBIMH
b) monyneranbHBIME

C) JeTaJbHBIMH

d) HeXH3HECTTOCOOHBIMU

17. Kak Ha3bIBal0T COBOKYIIHOCTb I'€HOB O/IHOT0 OpPraHu3ma?

a. CTpOeHHEM

b. ckenerom

C. TEHOTHUIIOM

d. denorunom

YcioBus BLINOJHEHUS 3a1aHUS

1. Mecto (BperI) BBIIIOJIHCHHUS 3a/JaHUs . 3aJaHNE BBIIIOJHACTCS HA 3aHITUEC B aYAUTOPHOC BpEMS

2. MakcuMalpHOe BpPEMA BBINTOJIHCHUA 3a1aHUA:

30 MHH.

3. BbI MOXeTe BOCIIOIb30BAThCS V‘{e6HI/IKOM, KOHCIIEKTOM JICKIIUH

HIkaJjga oeHKH 00pa30BATEILHBIX JOCTHKCHMI :

[IpornieHT pe3yapTaTUBHOCTH (TIPABUIIBHBIX

OreHka ypoBHS TOATOTOBKU Oasut (OTMETKA)

OTBETOB) BepOaJIbHBINM aHAJIOT

90 + 100 «5»-0TJIIMYHO

80 + 89 «4»- xopouio

70 =79 «3»- yIOBIETBOPUTEIBHO
MeHee 70 «2»- HEYJIOBJIIETBOPUTEIHHO

Pa3nen 4. IBo1louMOHHOE yUeHHE

3ANAHME 14(sneayoumoprnasn camocmosmenvras pabomahed)

TEKCT 3ATAHUA:
1. TloaroroBka pedeparoB 1Mo TeMe:

o Hcropus pa3BuTHs 3BOMIOUMOHHBIX uaen 1o Y./lapBuHa.
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«Cucrema nipuposi» K.JInHHes u ee 3HaUeHHE TSl pa3BUTHS OHOJIOTHH.
Oponrormonnkle uneu JK.b.Jlamapka u ux 3HadeHUe A pa3BUTUSL OUOJIOTHH.
[Ipennoceuik BO3HUKHOBEHUS SBOJIOIIMOHHON Teopun Y./lapBuHa.
o CoBpeMeHHBIE NMPEJCTABICHUS O MEXAHU3MAX U 3aKOHOMEPHOCTSIX SBOJIOLUH.
2. CocrapieHue CpaBHUTEIBHON TECTOBOM Tabnuibl «CpaBHUTENbHAS XapaKTEPUCTUKA
€CTECTBEHHOT'0 U UCKYCCTBEHHOTO OTOOpay.
3. OdopmiieHne onopHOro KOHCIEKTA: BOJIHBI )KU3HU U COBPEMEHHBIE MPEACTABICHUS O
BUZ000pa30BaHUU.
4. TloaroroBka cOOOIIEHHI IO BOMPOCAM: 3BOJIOLHUSA PACTEHUN OT MaNmOPOTHUKOOOPAa3HBIX IO
MOKPBITOCEMEHHBIX; DBOJIIOIUS JKUBOTHBIX OT 3€MHOBOJHBIX IO COBPEMEHHBIX MIICKOMHUTAIOUIUX.
(PaboTa ¢ JOMOTHUTEIBLHOM JIUTEPATYPOH )
YciaoBus BbINOJIHEHUS 33 JaHUS
1. MecTo (BpeMsi) BBINOJIHEHHS 3a/1aHKs:_3a/JaHUE BBIIOJIHSIETCS BO BHEAYJUTOPHOE BPEeMs
2. MakcuManbHOE BpeMsi BBITIOJIHEHUS 3aJaHuUs: 60 MUH.
3. Bbl MOXxeTe BOCIONIb30BaThCs_yUeOHUKOM, MI00AIbHOM CEThIO

o O O

IlIxa/1a OeHKH 00Pa30BaTEdbHbBIX JTOCTHKEHMI
Kpurepuu :

- yMeHHe chopMyTHpoBaTh IENIb PabOThI;

- YMEHHUE MoA00paTh HAYYHYIO JUTEPATYPY IO TEME;
- MIOJTHOTA | JIOTUYHOCTh PACKPBITUS TEMBI;

- CaMOCTOSITEIILHOCTDh MBIIIIICHUS,

- CTHJIMCTUYECKAs] TPAMOTHOCTh M3JI0)KEHUS,

- KOPPEKTHOCTH BBIBOJIOB;

- MPaBWJIBHOCTH 0()OPMIICHUSI paOOTHI.

Kpurepun oueHku:

- OLICHKAa «OTJIMYHO» BBICTABJIACTCS o6yqa10meMycsI, €CJIM BBIIIOJTHECHEI BCE
BBIIIICTIEPEUNCIICHHBIE TPEOOBAHUS K U3II0KEHUIO, O(OPMIICHHIO, U TIPEJICTABICHUIO PAOOTHI

- OIIEHKA «XOPOLIO» BBICTABISAETCS 00y4aroeMycsl, €CJI AOMYILEHbl HE3HAUYNTEIbHbBIE
MOTPEIIHOCTH B 0(OPMIICHUH U TIPEJCTABICHUN PAOOTHI.

- OLICHKA «yJIOBJIETBOPUTEIHLHO»BBICTABIISAETCS O0yUaIOLIEMYCs, €CIIU JOMYIIEHbI
HE3HAYUTENbHbIEC MMOTPEIIHOCTH B COAECPKAHUH, OOPMIICHUHU U TIPECTaBICHUU paOOTHI.

- OLICHKA «HEYJOBJIETBOPUTEIHHO) BBICTABIISIETCS 00yUaIOIeMycsl, €CIIU IpeCTaBICHHas
paboTa He COOTBETCTBYET TPEOOBAHUSIM.

3AAAHME 15(¢pornmanvusiii onpoc Nel)

TEKCT 3AJIAHUA:

1. TaiiTe onpeaeneHus CIeayIOUIMM NOHATUAM: BUJI, OMOLIEHO3, OIS .

2. N3n0xnTe OCHOBHBIE B3IUIsLIBI Ha HBOMIOLUIO JInHHes. KakoBel 3aciyru JINHHEsS B pa3BUTHN 3HAHUI
0 *uBOM npupose? B uém OblH ero 3abmyxaeHus1, OMUOKU?

3. 3noxuTe OCHOBHBIE B3IJIAIbI Ha 3BoronMI0 Jlamapka. KakoBsl 3acimyru Jlamapka B pa3Butuun
3HaHUi 0 xuBoi mpupozae? B uém Obutn ero 3a0myxaeHus, OMuOKu?

4. N310%KnTE€ OCHOBHBIE MTOJIOKEHHUSI IBOJIIOLMOHHON Teopuu JlapBuHa.

5. Kakue cymecTByroT popMBbl eCTeCTBEHHOTO 0TO0pa? JlaiiTe MM XapakTepHCTUKY, IPUBEIUTE
MIPUMEPBHI.

Yci10BHA BLINOJHEHUS 3aIaHUS
1. MecTo (BpeMsi) BBITIOJTHEHUS 3a/IaHUS:_33a/JaHUE BBIMIOJIHACTCS BO BPEMs ayIMTOPHOTO 3aHATHUS
2. MakcuManbHOE BpeMS BBIITOJTHECHUS 3a1aHUS: 25 MHH.
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3. Brl MOXXeTe BOCIOJIL30BAThLCS

HIkajaa oueHKH 00pa30BaATEIbHBIX JT0CTUKEHM:

Kpurepum oueHku:

- OIICHKA «OTIUYHO» BBICTABISICTCS 00YJArOIIEMYCsl, €CITH OTBET Ha BOIIPOC MOJIHBIN, TOTHYHBIH,
IPaMOTHO M3JI0KEH.

- OIICHKA «XOPOIIO0» BBICTABISETCS 00YJarOIeMyCsl, €CIIU AOMYIIECHbI HE3HAYNUTEIIbHBIE
MOTPEUTHOCTH B OTBETE HA BOIPOC.

- OIICHKA «yJIOBJICTBOPUTEIHLHONBBICTABIIICTCS 00yJaIOMIEMYCs, €CIIH OTBET Ha BOIIPOC
HEJIOTUYHBIN, HE TTOJTHBIH.

- OIICHKA «HEYJIOBJIECTBOPUTEIILHOY» BBICTABIISIETCS 00y4arOIEMYCsl, €CJIM HET OTBETa Ha
MTOCTaBJICHHBIN BOIIPOC.

3ANAHME 16(mecmosoe 3aoanueNed)

TEKCT 3ATAHUA:
1. YTo sIBMJIOCH BA:KHBIM IIATOM OT IIyTH OT 00€3bSIHBbI K YeJIOBEKY?
a. MHUTaHUE
b. coobpasutenbHOCTH
C. MPSAMOXOXKJIEHUE
d. Gopnba 3a BEDKHBaHKE

2. Bce coBpeMeHHOE 4e/10BeYeCTBO MPHHA/IEKHUT
a) K pa3HbIM BHAaM
b) x omHOMY BHIY
C) K OJHOMY ITOKOJICHUIO
d) x omHOMY ceMeHCTBY

3. ABCTPAJIONINTEKH KUJIH

a. crasamMu

b. cragamu

C. MHKpOTrpyIIaMu
d. rpymmamu

4. Kakas okpacka npeodJsagaer y sKHBOTHBIX, oOnTaomux Ha Cesepe?
a) TemHas
b) HesamerHas
C) cBemias
d) momocarast

5. Yrto sBisieTCS OCHOBHBIM HCTOYHHKOM TeIJia Ha 3emuie?
a. TeoTepMalibHbIC HCTOYHUKHU
b. reiizeps
c. Comnane
d. ABC

6. Kak Ha3bpIBaeTcs COBOKYITHOCTB 0C00€il CXOHBIX N0 CTPOCHUI0, MMEIOIIUX o01ee
NPOMCXO0KAECHHE, CBOOOTHO CKPEIIUBAKIIMXCH MEK1Y CO00H M JAKOIIUX II0O0BUTOE
MOTOMCTBO?

a) momyJsuei
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b) coprom
C) mopomoii
d) Bumom

7. ABMaKylIeid ¥ HATIPABJISIIONIEH CHJION IBOJIIOIUU SIBJISIETCS:
a. pazHooOpa3ue YCIOBUU CPEIIbI
b. ecrecTBeHHBII 0TOOD
C. [[I/IBepFGHL[I/ISI HpI/I3HaKOB
d. mpHCIOCOOICHHOCTD K YCIOBHSIM CPEIbI

8. UT0 OTHOCAT K NPU3HAKAM NPUCIOCO0JEHHOCTH KUBOTHOI0?
a) OKpacky
b) nepepoxkacHue
C) poct
d) maccy

9. YUto ABMJIOCH CONMATBHBIMH JBHKYIIMMHUCS CHJIAMH aHTOreHe3a?
a. Tpyn, oOpa3oBaHHE
b. ecrecTBeHHBIH 0TOOD
C. Oopb0Oa 3a CyIIeCTBOBaHHE
d. mpucnocobsIeMOCTh

10. Yto cOpachIBAlOT pacTeHHs B IEPHO/ MOATOTOBKH K 3UMHeMY nepuoay?
a) TMOYKH
b) xBopocT
C) JHCTBY
d) uepenku

Yci10BHA BLINOJTHEHUS 32IaHAS

1. Mecto (Bpemsi) BBIMIOTHEHHUS 3a/IaHH . 3a]JaHUE BITIOJHAETCS HA 3aHATHE B ayIUTOPHOE BPEMsI
2. MakcuManbHOE BpeMsl BBITIOJIHEHUS 3aJaHUs: 30 MHH.

3. Bel MOkeTe BOCIIOJIB30BATHCS YUEOHUKOM, KOHCIEKTOM JIEKITHHA

HIkaJjga oleHKH 00Pa30BATEJIbLHBLIX TOCTHKCHMII

ITporeHT pe3ynbTaTUBHOCTH (IPAaBUIIbHBIX OneHka ypoBHs OJIrOTOBKH a1 (OTMETKa)
OTBETOB) BepOAJIbHBIN aHAJIOT

90 =100 «5»-0TIUYHO

80 + 89 «4»- Xxopouo

70 =79 «3»- yJI0BIETBOPUTEIILHO

MmeHee 70 «2»- HEYIOBJIETBOPUTEILHO

Paszpnen S. Uctopusi pa3sBUTHSA KU3HHM HA 3eMJIe

3AAAHMUME 17 (6neayoumopnas camocmosmenvnas paboma Nes)

TEKCT 3AIAHUSA:

1. ITogroroBka pedeparos 1o Teme:
o CoBpeMeHHbIE NPECTABICHUS O 3aPOKICHUU KU3HH.
o Pa3nnuHble TMIIOTE3BI TPOUCXOKICHHUS.
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o [lpuHIMIBI ¥ 3aKOHOMEPHOCTH Pa3BUTHS KU3HU Ha 3eMIIe.
(@] PaHHI/Ie ATallbl paBBI/ITI/ISI JKU3HU HA 3€MJ'IG.
Yci10BHSI BHINOJTHEHHS 32JaHUS
1. MGCTO (BpeMSI) BBIIIOJIHCHUS 3aJJaHU . 3aJJaHMEC BEINOJIHACTCS BO BHCAYIUTOPHOC BPEMS
2. MakcuMaabHOE BPeMsl BBITTOJIHCHHUS 33 IaHUs: 60 MHH.
3. Bl MOkeTe BOCIIOJIb30BaThCS YU4€OHUKOM, TJ100aJIbHON CEThIO

Ilkajna oneHKH 00pa3oBaTeIbHbIX JOCTHKEHUII:
Kpurepun :

- yMeHue chpopMynupoBaTh Leib padoThI;

- YMEHUE NoA00paTh HAYYHYIO JINTEPATypy 10 TEME;
- IOJTHOTA ¥ JIOTHYHOCTh PACKPBITHUS TEMBI;

- CAaMOCTOATENbHOCTb MBILIUICHUS;

- CTHJIMCTHYECKAs! TPAMOTHOCTD U3JI0KCHHUS;

- KOPPEKTHOCTh BBIBOJIOB;

- IPaBUILHOCTH O(OPMIICHUS pabOTHI.

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABISETCS 00YYAIOIIEMYCs, €CITH BBIITOJIHEHBI BCE
BBIIIIETIEPEUNCIIEHHBIE TPEOOBAHHS K U3JIOKEHHIO, 0(DOPMIICHHUIO, U TIPEICTABICHHIO paOOTHI

- OLICHKA «XOPOILI0Y» BBICTABIIACTCS 00y4aroneMycs, €CIH JOIMYIIEeHbl He3HAUNTEIbHbIC
MOTPEIIHOCTH B 0(POPMIICHUH | MIPEICTABICHUN PAOOTHI.

- OLICHKA «Y/IOBJICTBOPUTEIHLHOMBBICTABIISETCS 00YYAIOIIEMYCs, €CIIH JJOMYIIEHBI
HE3HAYUTENIbHBIC TIOTPEIIHOCTH B COACP)KaHUM, OPOPMIICHHH U TIPEICTaBICHUHN pPabOTHI.

- OLICHKA «HEY/IOBJIETBOPHUTEIBHOY» BBICTABIISICTCS 00YJAIOIIEMYCsl, €CJIU TPEICTaBICHHAs
paboTa HE COOTBETCTBYET TPEOOBAHUSM.

3ANAHME 18(rabopamopuas paboma Ned)

TEKCT 3AJJTAHUA:
Tema: Onucanue ocodeii 0HOr0 BH/a 10 MOP(]OJIOrHYECKOMY KPHUTEPHUIO.
IIpucnoco0/ieHHe OPraHu3MoB K Pa3HbIM cpeaaM 00MTaHus (K BOAHOH, HA3eMHO-BO3/1yIIIHOM,
MOYBEHHOMN).

eab padoThi:
® YCBOUTH MOHATHE «MOP(OIOTHUECKUN KPUTEPHUII»,
® 3aKpENUTh YMEHHUE COCTABIATH ONMHCATEIbHYIO XapaKTEePUCTUKY PACTEHUN.
® HAyuuThCSA BBISBIATH YEPThl MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHus U
YCTaHaBJIUBATh €€ OTHOCUTEIIbHBIN XapaKTep.

O0opynoBanue: repOapuil 1 pUCYHKH PaCTEHHH.

l.PaCCMOTpI/ITC paCcTCHUA ABYX BUAOB U OITMIINTEC UX:

IlepBoe pacteHue Bropoe pacrenune

Ha3BaAHUC paCTCHUA

0COOEHHOCTH KOPHEBOM
CHCTEMBI

0COOEHHOCTH CcTEOIIS

0COOEHHOCTH JIUCTA
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0COOECHHOCTH LIBETKA

0COOEHHOCTH IUIOZA

2.CpaBHHUTE pacTeHHS OMMCAHHBIX BUOB MEXKY COOOH, BHIIBUTE YEPTHI MX CXOJICTBA U PA3IUUHAL.
3. Onpenenure cpeny oOuTaHus pacTeHUi. BbIiBUTE YepThI €ro MpUCIIOCOOIEHHOCTH K Cpefie 00u-
TaHus. BpISIBUTE OTHOCHUTENBHBIN XapakTep NpucnocodaeHHocTH. [loaydeHHbIe JaHHbIE 3aHECUTE B
tabmuy «IIpucrnocobaeHHOCTh OPraHU3MOB U €€ OTHOCUTEIIBHOCTh.

IIpucnoco0/IeHHOCTh OPraHU3MOB M €€ OTHOCHTEIbHOCTh

Hasanue | Cpena oburanus Yeprel B uéM BbIpakaeTcst OTHOCUTEIBLHOCTh
BUJA IPUCIOCOOTIEHHOCTH K IPUCTIOCOOTIEHHOCTH
cpene oOuTaHus

YcjoBHS BLINOJHEHHUS 321aHUSA

1. Mecto (Bpemsi) BBIMIOJTHEHHUS 3a/IaHK : 3a]JaHUE BIMOJHAETCS HA 3aHSATUE B ayIUTOPHOE BPEMsI
2. MakcuManabHOE BpeMsl BBITIOJIHCHHS 3aJaHuUs: 90 MMH.

3. Bel MOKeTe BOCIIOJIB30BATHCS YYEOHUKOM, KOHCIIEKTOM JIEKITHHA

Ilkajna oneHKH 00pa3oBaTeIbHbIX TOCTHKEHUII:

Kpurepun oueHku:

BrinonHenue npaktuyecku Bceil padboTel (He meHee 70%) — Mos1oKUTEIbHas OLIEHKa
3AAAHUME 19(npaxmuueckaa paboma Ne5)

TEKCT 3AJJAHUA:
Tema: AHAIU3 U OLlEHKA PA3JIHYHbIX FHIOTE3 IPOUCXO0KACHHS KU3HHU U YeT10BeKa.

easn:
® 3HAKOMCTBO C Pa3JIMYHBIMU TMIIOTE3aMU NMPOUCXOKACHUS )KU3HU Ha 3eMIie.

X0/l PABOTHBI.
1. Mcnonb3ysl KOHCHEKT, Y4€OHUKH, INI00ATbHYIO CETh COCTABbTE TaOIUILY

®.1.0. [Comer ['mnoTesa 0 MPOUCXOXKICHUH Jloka3zarenbcTBa
YUYCHOTO WU KHU3HU 9eJioBeKa M e€ CYIIHOCTh
¢unocoda

AHakcuUMaHIp

Apucrorens

K. JIuuueii

N.Kaut

A.H.Pamumes

A KaBep3Hes

JK.B.PoOune

K.b.JTamapk.

Y./lapBuH.

3. OtBetuTh Ha Bonpoc: Kakue B3l Ha MPOMCXOKACHUE YeIOBEKa BaM OJInxkKe BCero?
[Touemy?
YcaoBuS BbINOJIHEHUS 32 IaHUS




1. MecTo (BpeMsi) BBINIOTHEHUS 33/1aHNS:_3aJIaHUE BBIMIOJIHAETCS Ha 3aHATHE B ayIUTOPHOE BpPEMs

2. MakcuManbHOE BpeMsi BBITIOJIHEHHUS 3aJaHUs: 90 MUH.
3. Bl MOeTe BOCITOIB30BaThHCS YUEOHMKOM, KOHCIIEKTOM JIEKIIMI

IlIkana oueHKH 00pa30BaATEIbHBIX JIOCTHKEHHI:
Kpurtepun onenku:
Brinmonnenue npaktuyecku Beeil paboTel (He menee 70%) — MosioKUTenbHas OlleHKa

3AJAAHMUME 20(koumponvnas paboma Ne3)

TEKCT 3ATAHUA:
KonTpoabHasi padora Ne3 «IBosonusi. PazBurue opraHu4eckoro Mupa»

I Bapuanr
Yactp 1. BbiOepuTe 01MH BepHbI 0TBET U3 YeThIpeX MpeaJ0sKeHHbIX.

1. I'pynmy ocobeli JaHHOTO BUAA CYATAIOT MOMYJISIIIMEN HA OCHOBAaHUU TOTO, YTO OHU
1) MoryT cBOOOJHO CKPEIIMBATHCS U JaBaTh MJIOJOBUTOE TOTOMCTBO
2) y’e HEeCKOJIbKO IOKOJICHHH CYIIECTBYIOT OTHOCHTEIHHO 000COOIEHHO OT APYTHX TPYII 3TOTO BUIA
3) dbeHOTUTIMYECKH B (PU3NOTOTHIECKH CXOTHBI
4) reHeTUYECKU OJIU3KHU.

2. Kakue mnpucnocobieHusi K MEPEeHEeCEHUI0 HEONaronmpHsTHBIX YCIOBUH C(HOPMUPOBAIUCH B IMpoIecce

IBOJIIOIMH Y 36MHOBO/IHBIX, )KUBYIINX B YMEPEHHOM KJIMMaTe?
1) 3anacanue kopma
2) olleTIeHEHNE
3) nepemelieHue B TEIUIbIE pailOHbI
4) n3MEeHEeHHEe OKPaCKH.
3. Kakoif n3 nepeuynciaeHHbIX MOKa3aTenell He XapaKTepu3yeT OH0JIOTHYecKuil mporpecc?
1) sxonoruueckoe pasHooOpasue
2) 3a00Ta 0 TOTOMCTBE
3) mmpoxwuii apean
4) BbICOKAst YUCIEHHOCTb.
4. MoponoruueckuMm KpuTepueM BUJa SIBISIETCA
1) cxonHbIi HAOOP XPOMOCOM U T€HOB
2) 0COOEHHOCTH MPOIIECCOB KU3HEACATEIIHHOCTH
3) 0COOEHHOCTH BHEIIHEr0 M BHYTPEHHETO CTPOCHUS
4) ompeieNIeHHBIN apeall paclpOCTpaHEHHS.
5. Ilpumep BHYTpUBHI0BOI OOpPHOBI 3a CYIIECTBOBAHUE -
1) conepHUYECTBO CaMIIOB U3 — 33 CAMKH
2) «bopnba ¢ 3acyxoil» pacTeHUN MyCTHIHU
3) cpakeHHe XHIIHUKA C )KEPTBOM
4) noegaHue NTULAMH IJIOJ0B U CEMSH
6. HacnencTBeHHass N3BMEHYMBOCTh UMEET BAXKHOE 3HAYCHHUE JIJISl SBOJIFOIMH, TaK KaK CIIOCOOCTBYET:
1) cHIKeHMIO YPOBHSI OOpPBHOBI 3a CYIIECTBOBAaHHE
2) cHUKEeHHIO 3(PPEKTUBHOCTH €CTECTBEHHOT'0 0TOOpa
3) yBEIMYEHHIO TeHETHYECKOM HEOTHOPOJHOCTH 0COOe! B MOMYJISILIUU
4) yMEHbILIEHUIO TeHETUYECKON HEOTHOPOAHOCTH 0CcO0el B MOMYIISIIUU
7. OOMeH reHaMy MEX/y NOIMYJSIUSIMH OJHOTO BUJIa MOKET NMPEKPATUTHCA U3 — 32
1) u3omsIMK NOmysAIui
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2) BHYTPUBHIOBOH OOPHOBI

3) u3MeHeHus KIMMaTHYECKUX YCIOBUN

4) 60pbOBI 32 CYIIECTBOBAHUE MEXKTY O YJISIIUSIMH.

8. EctecTBeHHBII 0TOOP — 3TO

1) mporecc cokpalieHus YUCISHHOCTH MOMYIISIIIUU

2) mpotiecc coxpaHeHus: 0co0eil ¢ MoJIe3HBIMU UM HACIIEICTBEHHBIMHI U3MEHEHHUSIMH
3) COBOKYITHOCTh OTHOIICHUH MEXAY OpraHu3MaMHu U HEXXKUBOH MPUPOIOH
4) mporiecc 00pa3oBaHMs HOBBIX BUJIOB B IPUPOJIE.

9. Pe3ynbTaTtom 3BONIOIUY SBISETCS

1) 6opbba 3a cymecTBOBaHUE

2) npucrnocoOJeHHOCTh OPraHU3MOB

3) HacneACTBEHHAs: U3MEHYMBOCTh

4) apomopos.

10. luBepreHius IpeaCcTaBIIsIeT COOOM

1) pacxoxxeHue NPU3HAKOB y POJCTBEHHBIX BUIOB

2) CXOXACHHUE TPU3HAKOB Y HEPOACTBEHHBIX BUJIOB

3) oOpa3oBaHKe TOMOJIOTHYHBIX OPTaHOB

4) npuoOpereHune y3KOH CrieraaIn3ali.

Yacrs 2.

1. BriOGepute Tpu BepHBIX OTBETA U3 IIECTU MPEIIOKESHHBIX.

Pe3ynbTaToM 3BOIIOLUY SBISIETCSA

1) TloBbllieHHE OPraHU3AIIUH KHUBBIX CYIICCTB

2) MOSIBIICHHE HOBBIX MOPO30YCTOMYMBBIX COPTOB IIOAOBBIX PACTCHUM

3) BO3HHMKHOBEHHE HOBBIX BH/IOB B M3MEHHBIIMXCSI YCIOBHUSIX CPEIIbI

4) BbIBEICHUE HOBBIX BHICOKOYPOYKAMHBIX COPTOB MIICHHUIIBI

5) BbIBelIeHHE BBICOKOIPOIYKTUBHBIX TIOPOJI KPYITHOTO POTAaTOro CKOTa

6) dopMupoBaHKe HOBBIX IPUCIOCOOICHUH K )KU3HU B M3MEHUBIIMXCS YCIOBHSIX.

2. YCTaHOBHUTE COOTBETCTBUE MEXKY MPHUUHON BUI000PA30BAHHS U €TO CIIOCOOOM.

IMTPUYNHA CIIOCOB
BUJIOOBPA30OBAHUA
A) pacuupeHue apeajga UCXOAHOTO BHJIA 1) reorpaduyeckoe
b) crabunpHOCTB apeasna UCXOIHOTO BUAA 2) BKOJIOTMYECKOe

B) paznenenue apeana Buja eCTECTBEHHBIMU MpErpaiaMu
I') paznenenue apeana BuJa HCKYCCTBEHHBIMH TIperpaiaMu
J1) MHOrooOpa3ue MecToOOMTaHUH B Mpejienax cTabuIbHOIo apeara.

3. YcraHOBHTE TOCIIE0BATEIBHOCTD ASUCTBUS IBUKYIIHUX CUJI 3BOJIIOLMHU B MONYJISIIMK PACTCHUM, HAUUHAsI C
MYTaI[MOHHOTO TIpoIiecca.

A) Goprba 3a cyliecTBOBaHHE

b) pasmHokenue ocobeil ¢ MoJae3HBIMH U3MEHEHUSIMU

B) nosiBieHne B monyssiiuy pa3HOOOPa3HbIX HACIEICTBEHHBIX U3MEHEHUH

I') mpenmyImiecTBEHHOE COXpaHEHHE OCOOEW C TOJNEe3HBIMH B JIAHHBIX YCIOBHSX CpPEIbl HACIEICTBECHHBIMH
M3MEHEHHUSIMU

J1) 3akpernieHue IpUCcOoCOOICHHOCTH K cpejie OOMTaHuUS.

Yacrts 3.
1. B uem mposBisieTcsl MpUCIOCOOIEHHOCTh MTUI K HEOJArONpUSITHBIM YCIOBUSIM 3UMBI B CpeHEN mojoce
Poccun?

2. Haiinure ommOKM B NMPUBEICHHOM TEKCTE. YKaKHUTE HOMEpa MPEIOKEHHH, B KOTOPBIX OHH CJIETaHBI,
UCIIPaBbTE HX.
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1. Tlomymsiust TpeacTaBiIsieT COOOM COBOKYITHOCTH CBOOOJIHO CKPENIMBAIOIIMUXCA OCOOCH pasHBIX BHUJIOB,
JUTUTENIFHOE BpEMsl HACEISIOMIMX OOIIyl0 TeppUTOpuio. 2. OCHOBHBIMU TPYNIOBBIMH XapaKTEPHUCTUKAMHU
MOMYJISILIUK ABJIIOTCS YUCIEHHOCTD, TUIOTHOCTh, BO3pACTHAs, MOJIOBas U MPOCTPAHCTBEHHAs CTPYKTypa. 3.
COBOKYIHOCTH BCEX T'€HOB IMOIYJISIUHN Ha3biBaeTcs ee reHodonmom. 4. Kaxxaplit BUa, Kak MpaBUiI0, COCTOHUT
U3 OJHOM momnysauuu. 5. YUCIeHHOCTh MONYJISIUU BCeria cTaduibHa.

KonTpoabsHasi padora no teme «IBoouus. PazBurue opraHu4eckoro Mupa»
II Bapuanr
Yacrtb 1. BoiGepuTe o11H BepHBIii 0TBET U3 YeThIpeX Mpel0KeHHbIX.
1. Bo BHYTpHUBHI0BOI KOHKYPEHIIMH B KOHEUHOM UTOI'€ OOSKJAIOT:
1) ocobu ¢ onpeneneHHbIMU (PEHOTUITAMU ¥ TEHOTHITAMU
2) ceMeicTBa M pOJIbl
3) BUABI
4) OUOTCOIICHO3BI
2. Y KaXnTe HeBepHOe YTBEP)KICHHE.
Wnnoanantauuu BeyT K
1) pocTy yMciIeHHOCTH BHUJA
2) pacceneHHo 0coOeil Ha HOBbIE TEPPUTOPHHU
3) o0meMy noabeMy OpraHu3aLuu
4) BO3HMKHOBEHUIO MPUCIIOCOOJIEHUH K cpelie 0OuTaHus
3. CunTeTnYecKas TeOpHst HBOJIIOIUHN CYUTAET MUHUMAIIbHOW HBOJIOIMOHHON €TMHHIICH:
1) ocoOb
2) BUA
3) monynALuLo
4) pa3HOBUAHOCTH
4. ITpumepom apoMop(o3a MOKHO CUUTATH!
1) nepbs y ntun
2) pacKpallleHHYI0 MOpPJly camIla MaBUaHa
3) 601bI1I0I KITIOB Y NIEJIMKaHa
4) nMUHHYIO 1Ier0 y XKupada
5. C10XHBIE OTHOIICHUS MEXK/Ty OCOOSIMH OJTHOTO BHJIA, PA3HBIX BUAOB M HEXXHBOMW MPUPOIOH HA3HIBAIOT:
1) ecTecTBEHHBIM OTOOPOM
2) UCKYCCTBEHHBIM 0TOOPOM
3) Bugo0oOpazoBaHUEM
4) 60opr0OO 3a CyIIIECTBOBAHUE
6. Apeai, 3aHMMaeMblif BUIOM B IIPUPO/JIE, ITO KpUTEPUI
1) mopdonornueckuit
2) ¢pu3nonoruuecKuit
3) GuoxuMHUECKUI
4) reorpaduueckuii
7. 'OMONIOTHYHBIMU OpraHaMU SIBJISIOTCS KPbUIbs 0a00UKH U KPbUIbS
1) neryueit mplm
2) m4ensl
3) netyueit pbIObI
4) BopoObst
8. IIpucnocoOaeHHOCTD JETYYUX MBIIIEH K JIOBJIE HACEKOMBIX C ITOMOIIBIO M3/1aBA€MbIX UMHU YIbTPa3BYKOB —
9TO pe3yNbTaT
1) nefcTBHS IBMOXKYILUX CHIT HBOJIIOLIMH
2) TIposIBIIEHUS 3aKOHOB HACIIEICTBEHHOCTH
3) nposBneHUst MOIU(PUKAITIOHHONW U3MEHUYUBOCTH
4) MeToINYeCKUM 0TOOPOM
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9. Ilone3Hble MyTaIMK PACHPOCTPAHSIOTCS B MOMYJISILIUK Oaronaps
1) nepemeniennto ocodeit

2) cBOOOTHOMY CKPEIIMBAHUIO

3) GU3HONIOTHYECKOMN H30SAIUN

4) 5KOJIOTHYECKOU U30JIAIIUH

10. Pacmmmpenue apeana 3aiiia — pycaka — npumep

1) nerenepanuu

2) apomopo3a

3) GuosoruYecKoro mporpecca

4) OUOJIOTUYECKOTO perpecca

Yacrs 2.

1. BeiGepute Tpu BEpHBIX OTBETA U3 IIECTH.

Kaxue 13 nepeuncieHHbIX IPUMEPOB OTHOCAT K UAMOAAANTALUAM?
1) HanMuyMe BOCKOBOIO HaJIeTa Ha JTUCTHSIX KIIFOKBBI

2) sipKasi COYyHasi MSIKOTb Y TUI0/10B YEPHUKHU

3) HaMYKMe MIICYHBIX XKeJle3 Y MICKOMUTAIOIINX

4) MOSABJICHHUE TTOJTHOM MEPErOPOJIKM B CEPJILIE Y MTHIL

5) ymomeHHas ¢popma Tena y CKaToB

6) 1BOMHOE OIUIOZOTBOPEHUE Y TOKPBHITOCEMEHHBIX PACTEHUIN

2.YCTaHOBHUTE COOTBETCTBHE MCKOY OMOJOTHYECKUM SIBJICHHEM U €r0 3HAUYCHUEM B 9BOJJIIOIMOHHOM IIpOLECCE.

BUOJIOTMYECKOE SABJIEHUE 3HAUEHUE
A) ecTecTBEHHBIN OTOOD 1) dbakrop
B) npucnocoGieHHOCTh OPraHU3MOB K Cpe/ie 2) pe3ynbraT

B) o6pazoBanue HOBBIX BUIOB

I') koMOMHAaTHBHAS U3MEHYUBOCTD

) coxpaHeHue BUIOB B CTAOMIIBHBIX YCIOBHUSIX
E) 60opb0a 3a cymecrBoBaHue

3. YcTaHoBUTE NOCIEA0BATEIHLHOCT IBOIIOLMOHHBIX MPOILIECCOB U SBJIEHUHN B XOJ€ BHI000Pa30BaHMUS.
A) 60pb0a 3a cyliecTBOBaHUE

b) ectectBenHsIit 0TOOP

B) mpotuBopeure Mex 1y HeOrpaHHUEHHBIM PAa3MHOKEHUEM H OTPAaHUYCHHBIMY KU3HCHHBIMU pecypcamMu
[') BO3HUKHOBEHHUE PA3IUYHBIX CIIOCOOOB MPUCTIOCOOIEHUS K YCIOBUSIM OKPY>KaIOIIEei cpebl

1) o6pa3oBaHre HOBBIX BHJIOB.

Yacrs 3.
1. Kakue apomopdo3bl MO3BOMWINM NTHULAM LIMPOKO PACHPOCTPAHUTHCA B HA3€MHO — BO3IYLIHOH
cpene oouTaHus? YKaxkuTe He MEHEe TPeX IMPHUMEpPOB.
2. JlomoBasi MbIlIb — MileKonHTarouiee poaa M. Mcexonusiii apean — CeBepHast Adpuka, TpOITUKU

u cyoTponuku EBpa3um; Bciies 3a 4eJI0BEKOM PACIPOCTPAaHMIIACh TOBCEMECTHO. B €CTECTBEHHBIX YCIOBUAIX
nuTaeTcs ceMeHamu. Bener HouHOM U cymepedHblit 00pa3 sxu3Hu. B momere oObIuHO pokaaercss oT 5 10 7
nerenpien. Kakne kpurepuu Buja onucansl B TeKcTe? OTBET MOSICHUTE.

YcoBus BLINOJHEHNS 3a1aHUSA
1. MecTo (BpeMmsi) BBITIOJTHEHUS 3a/1aHUS . 33JJaHUE BBITIOJIHACTCS Ha 3aHATHE B ayIUTOPHOE BpEeMs
2. MakcuManbHOE BpeMs BBIITOJTHEHUS 3aIaHUS: 45 MUH.

Ilkaja oueHKH 00pa30BaTeJIbHbIX I0CTHKEHUI:
Kpurepun onenkmn:
BrimonHenue npaktuyeck Beeil padboTel (He Menee 70%) — MosoKUTeNbHas OLIEHKa
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Pa3gen 6. OCHOBBI DK0JIOTUH

3AAAHME 21 (sneayoumopnas camocmosmenvruas paboma Ne6)

TEKCT 3ATAHUA:
1. TloxroroBka pedepara 1o Teme:

o Pomb MMPaBUTCIILCTBCHHBIX n O6H.I€CTBCHHLIX OKOJIOTHYCCKHUX OpFaHH3aHI/Iﬁ

COBPCMCHHBIX PAa3BUTBIX CTpaHax.

B

o PammoHnanpHOE HCHOJB30BaHUE M OXpaHa (KOHKPETHBIX) HEBO30OHOBHMBIX IMPHUPOIHBIX

pECYpCOB.

o PanmoHanpHOE UCHONB30BaHUE M OXpaHa (KOHKPETHBIX) BO30OHOBHUMBIX MPUPOIHBIX

pPECYpCOB.

o OmacHocTh r100aNBHBIX HapyIIeHHH B Orocdepe. O30HOBBIEC «IBIPBD», KUCIOTHBIE JT0XIH,

CMOI'M U UX IIPCAOTBPALICHUC.

O OKOJIOTUYECKUE KPHU3UCBl M 3Kojormyeckue kKaractpodsl. [IpenoTBpaienue

BO3HUKHOBEHHS.

YciaoBus BbINOJIHEHUS 32 JaHUSA

1. Mecro (BpeMs1) BHIIOJTHEHUS 3aaHNs:_3a/1aHUE BHIMOIHSETCS BO BHEAYIUTOPHOE BpEeMs
2. MakcuMaabHOE BpEMsI BBIIIOJIHEHUS 33 JaHUS: 60 MUH.

3. Bbl MOeTe BOCII0JIb30BaThCsI_yU€OHUKOM, I100aIbHON CEThIO

IlIxa/1a OeHKH 00Pa30BaTEedbHbBIX JTOCTHKEHMI:
Kpurepuu :

- yMmeH#e chopMyIHpoBaTh 1ielib PabOThI;

- YMEHHUE MoA00paTh HAYYHYIO JUTEPATYPY IO TEME;
- IOJTHOTA U JIOTUYHOCTh PACKPBITUSI TEMBI;

- CAaMOCTOSITEILHOCTD MBIIIICHUS,

- CTWJIUCTUYECKAsI TPAMOTHOCTb U3JI0KEHUS;

- KOPPEKTHOCTH BBIBOJIOB;

- IPaBUJIBLHOCTH O(pOpMIIEHUS paOOTHI.

Kputepun onenkmn:

- OLIEHKA «OTIMYHO» BBICTABIISETCS 00Yy4aIOLIEMYCsl, €CJIU BBIIIOJHEHBI BCE
BBILLIETIEPEUNCIIEHHbIE TPEOOBaHMS K U3JI0KEHHIO, O(DOPMIICHHUIO, U MTPEICTABICHUIO pabOThI

- OLIEHKA «XOPOILI0» BBICTABJISIETCS 00YJarOMEMyCsl, €CIH JOMYIECHbI HE3HAYNTEIbHBIE
MOTPEUIHOCTH B O(POPMIICHHUH U MPECTABICHUH PaOOTHI.

- OLIEHKA «yJI0BJIETBOPUTEILHO»BBICTABIISAETCS 00YYaAIOLIEMYCsl, €CIIU JTOMYIIECHBI
HE3HAYUTEJIbHbIE TIOIPEIIHOCTU B COAECP)KaHUU, OPOPMIICHUU U MPEICTaBIEHUN paboThI.

- OLIEHKAa «HEYJJOBIETBOPUTEIBHO) BBICTABIIAETCS 00YJarOEMYCsl, €CIIH TPEICTaBICHHAs
paboTa He COOTBETCTBYET TPEOOBaHUS

3AJJAHME 22 (npaxmuueckas paboma Ne6(A)

TEKCT 3AJTIAHUS:
Tema: Pemenue 5KOJIOTMYECKUX 3a1a4.

Heap padorei: 1. 3akpenuTh 3HAHUS O 3aKOHOMEPHOCTSX HACJIENIOBaHUS MPU3HAKOB Yy

paCTeHHﬁ, JKHBOTHBIX, YCJIOBCKA.

nux
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2. Ilpopomxuth (GopMHUpOBAHHWE YMEHHH peliaTh TEHETHYECKHE 3a7a4d CaMOCTOSITEIIBHO W
OCMBICTICHHO.

OO0opynoBaHMe: KApTOUKH C TEKCTaMH 3aJad.

Xon pabGoThI:
Kaprouka 1. Peminre 3agaum, BBINOJHHMB 3alMCh CXeMbl B COOTBETCTBMHU €
TPeO0OBaHUSIMH 10 0(OPMJICHHIO.
3agaya Ne 1. ¥V orna - IIl rpynma kpoBu, y marepu — I, y pebenka — [. Onpenenure
FEHOTHUI BCEX WICHOB CEMBH.
3agauya Ne 2. B cembe, re otery OosneH remoduiaued, a Matb (DEHOTUITUYECKH 3J0pPOBa H
UMeeT OJIaromoTy4YHbId T€HOTHII, POAMIICS Malb4yuK. KakoBa BEpOSTHOCTh HAIUYHS y HETO
reMopuIny.

3agaua Ne 3. Yuenslii 1oaroe BpeMst B OHH U TE K€ Yachl YTPOM, JHEM U BEYEPOM IMPOBOJIUII
TIOJICYET YMCIIa YaeK B HEOOIBIIION KOJIOHUH 3TUX NTUIl. Kakue 1eiau MOTiu CTOSITh mepe
uccnenosarenem? Kakue Bonpocsl OMOJIOTHU NTHI] MOTYT OBITh U3Y4YEHBI TAKUM 00pazom?

Kaprouka 2. Pemiure 3agaum, BBINOJHUB 3alMCh CXeMbl B COOTBETCTBHHU C
TpPeOOBaHUSIMH 10 0(OPMJIEHHIO.

3agaya Ne 1. Ilpu ckpemmBanuu 4epHBIX Kyp (A) ¢ 3a0pbi3raHo — OeibiMu (2) B MEPBOM
MIOKOJIEHUU TOJIy4aroTcsl roiayOsie Kypbl. Kakoe uucio coctaBst roiayoeie Kypbl u3 908
LBIUISIT BTOPOro mokoJjieHus? OTBET MOsICHHUTE.

3agaya Ne 2. Oterr U Math 370pOBBI, a pebeHOK OoneH remodunueit. Kakoir mon y
pebenka?

3apaya Ne 3. Kakue npuYMHbI MOTJIM HCKA3UTh Pe3yJibTaThl, MOJy4YeHHbIE PH U3yYeHUH
YHCIeHHOCTH JIeMUHTOB? Kak MOKHO yMeHBIINTH BJIMSTHHE KAKI0# W3 3THX MPUYHH HA
pe3yJabTaThl HCcJIe0BaHus?

BoiBoa: - Cpaenarb BBIBOJ, KaKOBBI 3aKOHOMEPHOCTH HACIEAOBaHUSI MPU3HAKOB Y PACTECHU,
JKUBOTHBIX, 4YEJIOBEKA.

Yci10BHA BLINOJTHEHUS 32IaHAS

1. Mecto (Bpemsi) BBIMIOTHEHHUS 3a/IaHH . 3a]JaHUE BITIOJHAETCS HA 3aHATHE B ayIUTOPHOE BPEMsI
2. MakcuManbHOE BpeMsl BBITIOJIHEHUS 3aJaHUs: 90 MHH.

3. Bel MOkeTe BOCIIOIB30BATHCS YUEOHUKOM, KOHCIEKTOM JIEKITHHA

Ilkaja oueHkH 00pa3oBaTeJIbHbIX I0CTHKEHUI:
Kputepun onenkmn:
BrinonHenue npaktuyecku Bceil padboTel (He meHee 70%) — MmosioKUTenbHas OLlEHKa

3AAAHME 23(npaxmuuecxaa paboma Ne6(b)

TEKCT 3AJJAHUSA:
Tema: PenieHmne 3K0JOTrHYECKHX 3a71a4.
[leab:
® CO31aTh YCJIOBUSA Ui (GOPMHUPOBAHUS YMEHUH peiaTh MPOCTEHIIIIE SKOIOTHUECKUE 3aJa4H.
XOJ/I PABOTBI.
o) Pemenue 3amau.
3agaua Nel.

3Hast IpaBUJIO JIECATH MPOLEHTOB, PACCUMTANTE, CKOJIBKO HY>KHO TPaBbl, YTOOBI BBIPOC OJMH Opel
BECOM 5 KT (IUIIeBas 1elb: TpaBa — 3asi] — opel). Y CIOBHO MPUHUMANTE, YTO Ha KaXKI0M
TpO(UUIECKOM YpOBHE BCEr/a MOEAAI0TCS TOIBKO MPEACTABUTENH MPEIbIIYIIET0 YPOBHS.
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3agaya Ne2.

Ha teppurtopun miomazpio 100 kM? exerofHo NpoM3BOAMIN YACTHUHYIO pyOKy neca. Ha
MOMEHT OpraHU3aIMy Ha 3TOH TEPPUTOPHH 3anOBeAHMKA ObLI0 oTMeueHo S0 oceid. Uepes 5 ser
YUCJICHHOCTD Jiocel yBenuuunach 10 650 ronos. Emre yepes 10 et Koau4ecTBO J10CE yMEHBIIMIOCH
110 90 roJIOB U CTaOMIM3UPOBAIOCH B MOCIEAYIOMHKE ro1bl Ha ypoBHE 80-110 rosos.

Onpenenure YMCIEHHOCTh U IUIOTHOCTh IIOTOJIOBBS JIOCEH:

a) Ha MOMEHT CO3/IaHUS 3aII0BETHUKA;

0) depes 5 neT mocne co3qaHus 3a0BeIHUKA,;

B) uepe3 15 ser mocne co3nanus 3aroBeHHKA.

3amaua Ne3

Ob6miee comeprkanue yriekucioro raza B armocdepe 3emnu coctasisier 1100 mupa 1. YcraHoBIEHO,
YTO 32 OJIMH T'0J] PACTUTEIBbHOCTh aCCUMMIIMPYET NouTH 1 MuipA T yriepoaa. IlpumepHo cTONBKO ke
ero BelaenseTcsa B atMmocdepy. OmnpenenuTte, 3a CKOIbKO JIET BECh YIIIepo atMocdephl MpoiiieT uepes
OpraHu3Msbl (aTOMHBIN Bec yraepoaa —12, kucnopoaa — 16).

Pemenue:

[ToncunTaem, CKOJIBKO TOHH yIiiepoza colepKuTcs B armocdepe 3emun. CocTaBisieM IpONOPIHIO:
(MonsipHas Macca okcuga yriepona M(COz) = 12 T+ 16*2t1 =44 1)

B 44 toHHax yriaekucnoro rasa couep:kuTcs 12 ToHH yriiepoaa

B 1 100 000 000 000 ToHH yriekucaoro raa — X TOHH yriepoja.

44/1 100 000 000 000 = 12/X;

X =1 100000 000 000*12/44;

X =300 000 000 000 ToHH

B coBpemenHnoit armocdepe 3emmnu Haxogutes 300 000 000 000 Tonn yraepoaa.

Tenepp HEOOXOMMO BBISICHUTD, 32 KAKOE BpEMS KOJIMYECTBO yriiepoa "mpoiier” yepes KuBble
pactenus. J1jig 3Toro He0O6X0AMMO MOTYYESHHBIN pe3yNnbTaT pa3AeauTh Ha F0JI0BOE MOTpedIeHne
yriepojaa pacTeHUSIMU 3EMIIN.

X =300 000 000 000 /1 000 000 000t B roI

X =300 ner.

Taxum oOpazom, Beck yriaepona atMochepst 3a 300 et OyJeT MOTHOCTHI0 aCCUMHUINPOBAH
pacTeHHusIMH, TOOBIBAET UX COCTABHOM YacThIO M BHOBb IONAJET B aTMochepy 3emiin.

Yci10BHMS BbINOJHECHNUS 3a1aHUS

1. Mecto (Bpemsi) BBIMIOTHEHHUS 3a/IaHH . 3a]JaHUE BITIOJHAETCS HA 3aHATHE B ayIUTOPHOE BPEMsI
2. MakcuManbHOE BpeMsl BBITIOJIHEHUS 3aJaHUs: 90 MUH.

3. Bel MOkeTe BOCIIOIB30BATHCS YUEOHUKOM, KOHCIEKTOM JIEKITHHA

Ilkaja oueHKH 00pa30BaTeIbHbIX TOCTHKEHHUII:

Kputepun onenkmn:

BrinonHenue npaktuyecku Bceil padboTel (He meHee 70%) — MmosioKUTenbHas OLlEHKa
3ANAHME 24(npaxmuueckas paboma NeT)

TEKCT 3ATIAHUA:
Tema: CpaBHUTe/IbHOE ONIMCAHNE OHOM U3 €CTeCTBEHHbIX MPUPOJAHBIX CHCTEM
(Hanpumep, Jeca) 1 KAKOH-HUOY/Ib arPOIKOCHCTEMBbI (HAIIpUMep, MNILIEHUYHOT 0 MOoJIs).
Hean:
® BBIABUTH YEPTHI CXOJACTBA U pa3INinsia €CTCCTBEHHBIX U HCKYCCTBCHHBIX OKOCUCTEM.

X0/l PABOTBI.
1. 3yuure rpynnsl Jasamadra v puBeIUTE IpUMEpPhI JJaHIIA(QTOB CBOEH MECTHOCTH
I'pynner: | Onucanue ITpumep
IlepBas [IPAKTUYECKU HEU3MEHEHHBIE: JICIHUKH, TIOJIIPHBIE, BBICOKOTOPHBIE U

OUYE€Hb CyXH€ ITYCTBhIHU, HEIKCILTyaTHUPYyEMBbIe Jieca U Jiyra (B TOM Yucie
3aMOBEIHUKH) T.€. HEOCBOCHHBIE WJIM CO3HATENILHO COXPaHsieMble
YeJIOBEKOM JIAaHAMA(THI.
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Bropas c1ab0 U3MEHEHHBIE, B KOTOPBIX OCHOBHBIE IPUPOAHBIE CBSA3H HE
HapyueHbl. TakoBbl palliOHAIBHO IKCIUTyaTUPYEMBIE Jieca,
€CTECTBEHHBIC JIyTa, NacTOMINA, BOZOEMBI M HAITMOHAIBHBIC TAPKH.

Tperbs HapyUICHHbIE — BOZHUKILKE B PE3YJIbTATE JJIUTEIBHOIO
HEPALMOHAIBHOTO UCIOJIb30BAHKS TPUPOJHBIX PECYPCOB.

Yereprasi | CHIIHO HAPYIICHHBIC, BO3HUKIIIHME TI0 TEM K€ IPUIMHAM, YTO U
naHAmadTel TPEThEH TPYIIIBI U Yalle BCETO B YCIOBUIX
HEYCTOWYMBOTO PAaBHOBECHS IIPUPOJIHBIX MPOIIECCOB (BTOPUYHOE
3acoyieHHe U 3a00JIaurBaHue, TOIBUKHBIC ITECKH, 3a0pOIIeHHbIC
TOpPHBIE BBIPAOOTKH).

ITaras npeoOpa3oBaHHbIC, UIIU KYJIbTYPHBIE — MOJIS, CAbl, MJIAHTAIH
MHOTOJIETHUX KYJIbTYp, CESHHBIC JIyTra, JECOHACAXACHUS, IPUPOIHBIC
neconapku. B atux nanmmadTax npupoaHble CBS3H B TON HIIM HHOM
CTEIICHH LIEJICHANIPABICHHO U3MeHEHbl. OHU MOCTOSHHO
MOAICPKUBAIOTCS IIyTEM KYJIbTUBALUU, MEIMOPALUU, XUMU3aLUN
IIOYBBI, Pa3BEICHUS NIOJIE3HBIX YEJIOBEKY PACTCHUM U KUBOTHBIX,
CO3/aHHUs MTOJIC3AIUTHBIX JIECOKYCTaPHUKOBBIX I1OJIOC.

[ecras MCKYCCTBEHHBIE JIaHIIA(ThHI, CO3JaHHBIC YEIOBEKOM Ha MPUPOAHOMN
OCHOBE. DTO ropoJia 1 céja, IPOMBIIIIEHHO — SHEPT€TUYECKUE U
TPAHCIOPTHBIE Y3JIbl, TOPHBIE Pa3pabOTKH, CIOJIA K€ OTHOCSITCS
TJIOTHHBI, BOJAOXPAHIIIUIIA.

2. 3anonHuTh Tabnuny «CpaBHEHUE NPUPOIHBIX U HCKYCCTBEHHBIX SKOCUCTEM»

[Tpu3naku cpaBHEHUS Jlec ITimennynoE mose

CrniocoOsl perynsuuu

Bunosoe paznooOpaszue

[1JI0THOCTH BUAOBBIX MOIYJISALUI

Hcrounukn OHCPIruu U UX
HUCIIOJIB30BAHHEC

ITpoayKTUBHOCTB

KpyroBopot BeLECTB ¥ HEPTrUU

CriocoOHOCTb BBIJIEPKUBATD
WU3MEHEHHUs CpeJibl

2. CnenaTh BBIBOJI O Mepax, HEOOXOIUMBIX JUI CO3/IaHUS YCTOMUMBBIX HCKYCCTBEHHBIX 3KOCHCTEM.
YcaoBusi BbINOJIHECHUS 32 JaHUS

1. Mecto (BpeMs1) BHIIOJTHEHUS 3aaHNs1:_3a/1aHUE BHIMOIHSIETCS Ha 3aHATHE B ayJIUTOPHOE BpeMs
2. MakcuMasabHOE BpeMsl BBITTOJIHEHUS 33 JaHUs: 90 MHH.

3. Bbl MOXkeTe BOCII0JIb30BaThCSI_yU€OHMKOM, KOHCIEKTOM JIEKIIUH

HIkaJjga oeHKH 00Pa30BATEILHBIX J0CTHKCH I :
Kpurepum ouneHku:
BrimonHenue npakTudecku Bceil paboTel (He MeHee 70%) — MoIoKUTENbHAs OlIEHKA

3AAAHHUME 25(npaxmuueckas padboma Ne 8)

TEKCT 3ATAHUWA:

Tema: CocTaBjieHHe cXeM Mepeiayy BellecTB U JHEPIruH MO0 HeNsAM NUTAHUS B PHPOIHOM
JKOCHCTEMe U B arpoueHose. Onucanue U NPaKTHYeCKoe CO3AaHNe HCKYCCTBEHHOM IKOCHCTEMbI
(MpecHOBOAHBIN aKBAPUYM).

Ienb: Ha npUMepe UCKYCCTBEHHOM 3KOCUCTEMBI ITPOCIEANTh U3MEHEHUS, IPOUCXOISAIIIE O]
BO3JEHCTBUEM YCIOBUI OKPYKAIOIIEH CPEIBI.
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Xoxa padoThl.
1.HazoBure OpTraHHU3MbI, KOTOPBIC TOJIKHBI GBITL Ha NMPpOMymMCHHOM MECTC CIICAYIOUINUX IMUIICBBIX

LEneu:

Cemena lamioxa

2. 3 mpennoeHHOTO CIUCKA KMBBIX OPTaHU3MOB COCTaBHTH TPO(MUUECKYIO CETh: TpaBa, SATOIHBIN
KyCTapHMK, MyXa, CUHMLA, JIATYILKA, YXK, 3asdll, BOJK, OAKTepUH THUEHHSI, KOMap, Ky3HEUHUK. YKaKUTe
KOJIMYECTBO SHEPIUHU, KOTOPOE NEPEXOIUT C OAHOTIO YPOBHSI HA APYTOM.
3. Kakue ycioBust He00X0AMMO COOIIOAATE IPU CO3JaHUN SKOCUCTEMBI aKBapruyMa.
4.0nuiuTe akBapuyM Kak 3KOCHUCTEMY, C YKa3aHHeM aOHOTHYECKHUX, OMOTHYECKUX (DAaKTOPOB CPEIbI,
KOMIIOHEHTOB 3KOCUCTEMBI (IIPOIYLIEHTHI, KOHCYMEHTBI, PEAYLICHTHI).
5.CocTraBbTe NUILEBHIE LIETIH B aKBapUyMe.
6. Kakue u3mMeHeHHst MOTYT IPOM30MTH B aKBapuyMe, ECIIN:

® [aJaloT NPSAMBIE COJIHEUHBIE JIY4H;

e B akBapuyme oOuTaeT 6OJIBIIOE KOJIUYECTBO PHIO.
7. Cnemnaiite BBIBOJ O MOCJIEACTBUSIX U3MEHEHUN B DKOCUCTEMAX.

Yc10BHS BbINOJHEHHS 3aJaHNSA

1. MecTo (BpeMmsi) BBITIOJTHEHHS 33/1aHNS . 33aJJaHUE BBITIOJIHACTCS Ha 3aHATHE B ayIUTOPHOE BpEeMs
2. MakcuManbHOE BpeMsl BHITIOJIHEHHUS 3a]JaHUs: 90 MUH.

3. BeI MOkeTe BOCITOIb30BATHLC YIEOHNKOM, KOHCIEKTOM JIEKIIHM

HIkaJjga oeHKH 00Pa30BATEILHBIX JOCTHIKCH W :
Kpurepum ouneHku:
BrimonHenue npakTudecku Bceil paboTel (He MeHee 70%) — MoIoKUTENbHAs OlIEHKA

3ANAHMUME 26(npaxmuueckas paboma Ne9)

TEKCT 3ATAHUA:
Tema: CpaBHHTEIBHOE ONMHCAHWE OJHONW M3 ECTECTBEHHBIX CHCTEM (COCHOBBIN JieC).
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ean paGoThl: 3aKkpenuTh MOHATHE CTPYKTypa cooOIiecTBa (BuaoBasi, Mopgosioruyeckasi,
Tpopuueckas). [Iponokuts hopmMupoBaHue yMEHHMH pabOTaTh C PUCYHKaMH, TaOIUIAMH,
aHAJIM3UPOBATh U JENaTh BBIBOJBI.
OO6opynoBaHmne: pUCyHKH, TAOJIUIIBI.
Xox padoThI:
1. CocraBuTb TaOJIHUIIBL.

Bapuanr 1.
Pojib pa3siMYHBIX OPraHM3MOB B IHINEBOI menu (COCHOBBI Jiec):

Tpoduueckuit Ponp B mumeBoi nenu Kareropuss opranuzmos
YPOBEHb

Bapuanr 2.

IMpocTpaHcTBeHHAasl CTPYKTypa OMoueHo3a (COCHOBBIN Jiec):

Ne sipyca DOopMUPYIOLINE €r0 PaACTEHUS DopMUPYIOLIME €ro JKHUBOTHBIE

2. CpenaiiTe BBIBOJ O CTPYKTYpe COOOIIIECTB.

Yci10BHA BLINOJTHEHUS 32IaHUS

1. Mecto (Bpemsi) BBIMIOTHEHHUS 3a/IaHH : 3a]JaHUE BIMIOJHAETCS HA 3aHATHE B ayIUTOPHOE BPEMsI
2. MakcuManbHO€E BpeMs BBITIOJIHEHHUS 3aJaHUs: 90 MHH.

3. Bel MOkeTe BOCIIOIB30BATHCS YUEOHUKOM, KOHCIEKTOM JIEKITHHA

Ilkaja oueHKH 00pa30BaTeIbHbIX TOCTHKEHHUII:

Kputepun onenkmn:

BrinonHenue npaktuyecku Bceil padboTel (He meHee 70%) — MosioKUTENbHas OLIEHKA.
3AAAHHUME 27 (mecmosoe 3adanueNe5)

TEKCT 3AJAHUA: Konrtpoabnas padora Ned (Tecr)
Tema: «3komorus. buocdepa»
1. I'ne HaxX0AUTCH OCHOBHAS YACTh BOAbI 3¢MHOI0 apa?
a. MupoBoMm okeane
b. pekax
C. TMOA3E€MHBIX UCTOYHHKOB
d. o3epax

2. Kak Ha3pIBaeTcs 000/109KA IUVIAHETHI, 3aCeJIeHHAs })KUBbIMH OPraHu3Mamu?
a) armocdepa
b) ruapocdepa
C) OGuocdepa 3emin
d) mumrocdepa
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3. HazoBuTE YUeHOro, KOTOpbIil pa3padoran yuenue o 0uocgepe.
a. B. Bepuanckuii
b. K JIunnei
c. M. JlomoHOCOB
d. D.T'ekkens

4. VI3 4ero B 0CHOBHOM COCTOMT ra3oBasi 000/104Ka 3eMJu?
a) JMOKCH[IA yriiepoja
b) asora u xkucmopona
C) o30Ha
d) kpemuus u pocdopa

5. Uto onpenesisier CyTOYHbIl PUTM AKTUBHOCTH OPraHu3MoOB?
a. CMeHa TeMIlepaTypsbl
b. cmera numm
C. CMeHa JHs ¥ HOYH
d. cmeHa TeppuTopHH

6. Kak na3piBaercs PAA B3AaUMOCBA3AHHBIX BH/10B, U3 KOTOPbLIX KasKIbIH npenbmymm‘/i CIIY/KHUT

nuinei nocjaeaywuemy?
a) Lenu MUTaHus
b) rpymmbr opraHu3mMoB
C) OwuorerneHo3
d) memu B3aMMOOTHOILICHHI

7. Kak Ha3bIBAIOT KMBOTHBIX, MUTAIOLMIMXCS APYTHMH JKABOTHBIMH, KOTOPBIX OHH JIOBSIT U
yMepIBJISIOT?

a. TOXHTHUTEISIMU

b. moxuparensmu

C. XUIHAKAMU

d. YHUYTOXKHUTEIAMH

8. UTto JIe:KuT B OCHOBE 1leneii muTaHus?
a) KHMBOTHBIC
b) 3enensie pacTenus
C) MOTHUIBI
d) mnpecmbikaromuecs

9. Kakue pecypcbl OTHOCATCH K HEBO300OHOBJIsIeMbIM?
a. OuoJIOTHYECKHE PeCypCHI
b. mone3HbIe HCKOTAaEMBbIE
C. pecypchl TOYBHI
d. sHeprermyeckue pecypcs

10. Kakue pecypchbl OTHOCATCSI K BO30OHOBJIsIeMbIM ?
a) MHHEpaJIbHBIC PECYPCHI
b) TommuBHBIE pecypch
C) MHPOBBIE PECYPCHI
d) pacTuTeNbHBIN U KUBOTHBINA MHP

84



Yci10BHSA BLINOJHEHUS 3aIaHUS

1. Mecto (BpCMH) BBIIIOJIHCHUS 3a4aHMsI. 3aJaHNEC BBIMOJIHIACTCS HAa 3aHATHEC B AaYAUTOPHOC BPEMSL

2. MakcuMalsHOE BPEMA BLIINIOJIHCHUA 3aaHUA:

30 MUH.

3. Bel MOkeTe BOCIOJIL30BATHCA VUEOHMKOM, KOHCIIEKTOM JIEKITHH

Illkaja oneHKH 00pa30BaTEIbHbIX JIOCTH/KECHHIL:

[IpoteHT pe3yabTaTUBHOCTHU (IIPABUIBHBIX

OneHka ypoBHSI MOATOTOBKY 0ayut (OTMETKa)

OTBETOB) BepOabHBIN aHAJIOT

90 +100 «5»-OTIUYHO

80 + 89 «»- xoponio

70 =79 «3»- yJI0BIETBOPUTEIILHO
menee 70 «2»- HEYJIOBJIETBOPUTEIBHO

biaHK 0TBETOB K TeCTaM:

Homep Pazpenl | Pazgea 2 | Pasmen3

BOINpoca

Paznen4 | Pazpen 6 | Pasnen 7

1

0N OB IWIN

9

10

O >wmooOwwO
O|m®@OZIONm>O>

11

>Om>>I>O0m>mO

12

13

14

Om@mmOI0OmIn0|m| > m m

15

16

OO0 nmOn0mOm> w00

17

18

19

20

21

22

23

24

W>Oo00o>rwm>owwwoo0n>wOw o/ >

25

OTBETDI:

KonTpoJsbHasi pabora mo teme «JBosonus. Pa3purne opraHn4eckoro Mupa»

I Bapuanr

Yacrts 1.
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Yacrs 2.
1. 1,3,6
2. 12112
3. BAI'B/]
Yacrs 3.
1. Bapuants! oTBera:
1. nMHBKA, pa3BUTHE T'YCTOTO NMEPHEBOTO MOKPOBA;
2. 3amacaHue Kupa;
3. 3amacaHue ¥ CMEHa KOPMOB;
4. KOYEBKHU U TIEPEIETHI.
2. OmumOKH IOMyIIEeHbI B Mpeuiokenusx 1, 4, 5.
1 — momynsUs MpEICTaBIsIeT COO0H COBOKYITHOCTh CBOOOTHO CKPEIIMBAIOIIMXCS 0COOCH OHOTO BH/IA,
JUTUTETILHOE BPEMsI HACEISIOUINX OOIIYI0 TEPPUTOPHIO;
2 — BUJIBI COCTOST U3 Pa3HOTO YMCIIA MTOMYJISITHA;
3 — YHCJIEHHOCTh MOMYJIALUNA MOXKET U3MEHSTHCS B Pa3HbIe CE30HBI U TO/IbI.

II Bapuant
Yacrs 1.

RO ~NoGOMWNE

o
WNPFPNARMPRPNDWR

YacTts 2.
1. 1,2,5
2. 122121
3. BABT I

Yacrs 3.
1. DnemeHnTsl OTBETa
1. ocoOGeHHOCTH CTpPOEHHS, CBSI3aHHBIE C TIOJETOM: IOJble KOCTH, MpEBpalICHHE NEePeTHUX
KOHEYHOCTEU B KPBLIbS,
2. 0co0eHHOCTH, 00ECTIeYNBAOINE BEICOKUI YPOBEHh OOMEHA BEIIECTB W TEIDIOKPOBHOCTH: 4 — X
KaMepHOoe cepjlie, 0c000e CTPOCHUE OPTraHOB JAbIXaHUS (JIETKHUE M BO3IYIIHbIE MEIIKH);
3. pa3BUTHE IEHTPAILHOW HEPBHOW CUCTEMBI, CIIOKHOE TTOBEICHHE.
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2. DIeMEHTHI OTBETA:

1) reorpaduueckuil KpUTEpPHiA — apeal;

2) DKOJOTMYECKUIl KpUTEPHl — OCOOCHHOCTH MUTAHUS, U3MEHEHNUE aKTUBHOCTH B TEYCHUE
CYTOK;

3) (u3HONIOrHYEeCKHii KPUTEPHIA — YKCIIO JCTEHBIIICH B IOMETE.

2.2. 3a0anus 013 nposedenHus umoz208020 KOHmMpoa é popme ouggepenyuposannozo 3auema

1. TEKCT 3AJJAHUA:

RBOooo~NoOR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Kpurepuu xu3Hu. YpOoBHU OpraHU3alUy )KUBOU MaTEPHUH.
XHUMHYECKUH COCTAB KJIETKU: HEOPraHUYECKHE BEIIECTBA, 3HAUEHUE U CTPOCHUE.
Opranuyeckue BELECTBA KIETKU: YIJIEBObI U JIUIINIBL.

benku: cocras, cTpoeHUE MOJIEKYJI, 3HAYEHUE.

HyxnenHoBble KUCIIOTBI: BUJIbI, CTPOCHHE, 3HAUEHHE.
[IpokapuoTnueckas KieTka: CTpoeHUe U (PyHKIMOHHUPOBAHHE.
bakrepuu.

Bupycsl.

Oprasou il 3yKapuOTUYECKON KIIETKH.

[uTomnnasmarnyeckas memMOpaHa: cTpoeHre, MeMOpaHHBIN TPAHCIIOPT BEIIECTB.
HacneacTBenHnsblit annmapar KJIETKU: SIp0, HAOOP XPOMOCOM.
DHepreTuveckii 0OMeH B KIIETKE.

[Tnactuueckuii oOMeH Ha MpuMepe OMOCHHTE3a OCITKOB.

JKU3HEeHHBIN UK KIETKA. MUTO3.

O6pazoBanue ramet. Meiios.

OMOpHOHANIBHOE Pa3BUTHE KUBOTHBIX.

[TocTaMOpHOHaANBHOE pa3BUTHE.

I'enernka kak Hayka. MeTObI H3y4EeHHsI HACIEICTBEHHOCTH.
OcHOBHBIE 32aKOHOMEPHOCTH HACJIEJOBAHUS U MOHSITHS T€HETUKU.
IIepBb1it 1 BTOpOH 3aK0HBI I . Mennens.

I'enetnueckue 3akonsl I'. Menaens.

CueneHHoe HacIea0BaHNE

HacnenoBanue npu3HakoB, CIETNIEHHBIX C ITOJIOM.

B3aumoneiicTre reHos.

Buast usmenunBoctu. Moaudukammm.

Hacnencreennas naMeH4MBOCTh. MyTanuu.

Cenekius kak Hayka. OmoManiHuBaHue. MeTOIbI CeNEKITNH.

3aKOH rOMOJIOTMYECKUX pA0B. COBpEMEHHBIE JOCTUKECHUSI CETIEKIIUU.
Teopust 3BOTIOLIUY )KUBOTO Ha 3eMII€.

OpomonmonHas teopus Y.JlapBuHa.

EctectBenHblil 0TOOP: GOPMBI U MEXAHU3MBI.

[TpucnocoOaeHHOCTh U €€ OTHOCUTENBbHBINA XapakTep.

Kpurepun u ctpykrypa Buaa.

[Momynsnus Kak eIMHULA YBOJIOLUH: peii( TeHOB, NOMYSIMOHHBIEC BOJIHBI.
['maBHbIe HalpaBieHUs YBOTIOIMHA. MaKpo- U MUKPO-3BOJIOLIUS
DBOJIOIUS PaCTUTENIBHOTO MUpa Ha 3eMIIe.

DBOJIIOLHS KUBOTHOT'O MUpPa Ha 3eMUI€.

Teopust mporcX0KAEHUS KU3HHU.

[IpoucxoxaeHue yenoBeka.

buocdepa: cocras u crpoeHue.
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41. CocrtaB 1 pyHKIITMOHUPOBAHUE OMOTEOIIEHO30B. [InIIeBhIe 1Ienu U CeTH.
42. I3menenue 6uocgepsl Mo AeUCTBUEM YeTIOBEUECKON AEATEIbHOCTH.

5. MATEPUANDI ANA MPOMEYTOYHON NPOBEPKU U OUEHKHU 3HAHUWA U YMEHUI
Bonpocbl g1 3a4éta B Gopme 3/1eKTPOHHOTrO TeCTUPOBAHUA

Oprannyeckue BenecTBa, BOSHUKIINE C MOABJIeHUEM (POTOCHHTE3UPYIOIIMX PACTEHHH — 3TO
1. benku

2. XKupst

3. YrneBonasl

4. HykJIeMHOBBIE KHCIIOTHI

IlepBble HeOpranuveckue coeJHHEHUSI BOZHUKJIIN
1. B Henpax 3emin

2. Ha noBepxHoctu 3eMiaun

3. B nepBuuHOM OKeaHe

4. B nepBuuHO# atmMocdepe

CX0CTBO CTPOEHHSI M KU3HENAEATEJbHOCTH KJIETOK OPraHM3MOB Pa3HBIX LAPCTB KUBOI
NPHUPOJbI CBHAETEIbCTBYET 0

1. EnuHCTBE )KUBOW M HEXXUBOU IIPUPOLBI

2. B3auMoCBsI31 OPraHU3MOB B IIPUPOAC

3. B3auMocBsI3u OpraHu3MOB U CPEIbl UX OOUTaHUS

4. PaznpoOiaeHHOCTH )KUBOM MPUPOJIBI

HeOecHnoe TeJsio, coBepmammee ABHKeHHE MO OJM3KOH K KPYroBo opOMTEe BOKPYI 3Be3[bl
TPAeKTOPHM, CBeTsIIeecs OTPA’KEeHHbIM CBETOM — 3TO

1. Ilnanera

2. l'anaktuka

3. 3Be3/Has cuctema

4. TymaHHOCTB

CkomnjieHue ra3oBo— NbLIeBOii MaTepuu BO BcejieHHOH, MMelonee 10 HECKOJIbKHX JeCATKOB
CBETOBBIX JIeT B JHaAMeTpe

1. 'anakTnka

2. TymaHHOCTB

3. IImanera

4. 3Be3IHAs cHCTEMa

BoJib1e Bcero yriieBoJoB cOepKUTCH B KJIETKAX
1. PacTuTenbHBIX

2. JKUBOTHBIX

3. bakrepuanbHbIX

4. I'pubHBIX

IMosmcaxapuasl (C10KHbIE YIJICBOIbI)
1. Xopomo pacTBOpSIFOTCS B BOJE, CIaJAKNE HA BKYC
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2. I1noxo pacTBOPSIOTCA B BOJE, CJIAJIKUE HA BKYC
3. TepsitoT cnankuii BKyC U CIIOCOOHOCTH PaCTBOPATCS B BOZIE
4. IMe1oT TOPbKHUA BKYC M XOPOILIO PACTBOPSIIOTCS B BOJIE

Kpaxmaun u rioko3a—~oesible KpUCTANIHYecKHe MOPOIIKH, HX MOKHO Pa3JIH4NTh
1. Ilo 3anaxy

2. ITo pacTBOpUMOCTH B BOJE

3. Ilo usery

4. ITo 3amaxy u 1o UBETY

MoJiekyJibl 0eJIKOB 00pa3yroTcs U3

1. I'muuepuHa, BICIIUX KApOOHOBBIX KUCIOT

2. AMUHOKHUCIIOT

3. 'mroxo3sl

4. DTUIOBOTO CIIUPTA, BBICIIUX KAPOOHOBBIX KUCIOT

IlenTuaHbIE CBA3M MEXKAY AMHHOKHCJIOTAMM OINPEAESIIOT ee CTPYKTYPY
1. YerBepTHuHYIO

2. Tpetnunyro

3. IlepBuunyto

4. Bropuunyro

Mouekyast uPHK B oTiimune ot TPHK

1. Cayxar matpuiei aus cuaTe3a Oenka

2. Cnyxat matpuieit ans cuare3a TPHK

3. JlocTaBIsIIOT aMMHOKHCIIOTHI K prubocome
4. TlepeHocsT hepMEHTHI K pudOCcOMe

Mouaekyast TPHK B oTiimuue or uPHK
1. Ciyxat matpuneit 1ias cuHTesa 0enka

2. Cnyxat matpuieit ans cuare3a TPHK

3. JlocTaBIsIIOT aMMHOKHCIIOTHI K prubocome
4. ITepeHocsT GpepMeHTHI K pubocome

Mouiekyjibl AT® BBINOJHAIOT B KJIeTKe GyHKIHIO
1. 3amuTHYyIO

2. Karanutnueckyro

3. AKKyMynTOpa SHEpruu

4. TpaHcrIOpTHYIO

Mouaexyast PHK B otimune ot JIHK copepkut a3oTucroe ocHOBaHHe
1. Agennn

2. I'yanun

3. Ypamun

4. Iluto3un

Baarogaps cBoiictBy moJgiexya JTHK BocniponsBoauts cede mogo0HbIX

1. ®opmupyeTcst MPUCTIOCOOICHHOCTh OPTaHU3Ma K cpejie OOUTaHUs

2. Y ocobeii BU1a BO3HUKAIOT MOJAU(DUKAIIIOHHBIE H3MEHEHUS

3. I1osiBIsIIOTCST HOBBIE KOMOHMHAIIMH TEHOB

4. HacnencrBenHas mHGopMaIus nepeaaercs OT MATEPUHCKOW KIIETKH K JoUepHen
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IMepenocunkamMu nH(pOpPMAIIUU IPHU CUHTeE3€E OeJIKA ABJISIOTCH MOJIEKYJIbI
1. ®epmeHTOB

2. JHK

3. u-PHK

4. ATO

BenakoBasi MoJiekyJia — OHONOJIIMEP, MOHOMEPAMU KOTOPBIX SIBJISIOTCS
1. I'muuepun

2. I'mroxo3a

3. AMHHOKHCIIOTHI

4. HykneoTuapl

XpomMocoMbl

1. OTBe4aroT 3a CUHTE3 JIMIIUI0B

2. OCyIIeCTBISAIOT CHHTE3 OeKa

3. Ocy1ecTBIsIOT POTOCUHTES

4. SIBNSIFOTCSI HOCUTENISIMUA HACJIEICTBEHHOM HH(OopManuu

B saape ocymecrBasiercst
1. ®otocunTe3

2. Cunres OeJka

3. Cunre3 AT®

4. Cunre3 JIHK u PHK

O0s13aTEeILHOM YAaCTHIO JI000H KJIETKH SIBJISIETCS
1. Anpo

2. JInzocomel

3. llurormrazma

4. ITnactuasl

K onHoMeMOpaHHBIM OpPraHe/ljiaM KJIeTKH OTHOCATCS
1. KiteTouHbIi HEHTP U KOMIUIEKC [ 0nb KK

2. Muroxonapuu u kasansl OI1C

3. Kommnekc I'onpmxu, kanansl I11C 1 1130COMBI

4. PubocoMmsl, INTACTHABLI ¥ KOMILJIEKC [ 0JIb KK

PacTutenbHag KJaeTKa OTJIMYAETCH OT »KMBOTHOM KJIETKH Te€M, UTO B Hell eCTh
1. MuTtoxoH1prH U puOOCOMBI

2. [InacTunbl ¥ BaKyoIlld ¢ KJIETOYHBIM COKOM

3. A npo, TM30COMBI U KIETOYHBIN LIEHTP

4. SInepnas o6onouka u JI1C

KpynHoii oprane/uioi pacTuTeJbHOM KICTKH, 3aN10JTHEHHOM KUJAKOCTHIO, SIBJISICTCS
1. JIm3ocoma

2. Bakyounb

3. MurtoxoHapuu

4. Pubocomsl

JIeMEHTAPHOM eIMHUIIeI CTPOEHMS H KU3HEIesITeIbHOCTH OPraHU3MOB SIBJIsIETCS
1. Cucrema opraHon

2. Knerka

3. Opran



4. TkaHb

B npouecce poTrocunTe3a pacTeHust

1. OGecnieunBaroT cedst OPraHNICCKUMU BEIIECTBAMU

2. OKHCIISAIOT CIO0XHBIE OpraHMYECKHEe BEIIeCTBA 10 MPOCTHIX BEUIECTB
3. HOFHOL[IaIOT MHHCPAJIBbHBIC BEIICCTBA KOPHAMMU M3 IOYBLL

4. PacxoIlyloT HEPru0 OpraHu4eCKIX BEUIECTB

OpraHe/uiaMu IBUKEHHUST KJIETKH SIBJISIIOTCSHA
1. PecHUYKH U KTYTUKH

2. JIn30coMbl

3. Kommnaekc I oibmxu

4. DHponaa3MaTH4YECKas CeTh

BHyTpeHHsIs moTy:KMIKasi cpeia KJIeTKH, IPOHU3AHHAS MeJbYalllIMMi HUTAMH U TPyOOUKamu,

B KOTOPOI PacnosioxeHbl OPraHOU/IbI U SIAPO - 3TO
1. Bakyoub

2. Iluromnazma

3. Annapar ['onbaxu

4. Mutoxonapuu

K 0CHOBHBIM CBOMCTBaM Hapy)KHOﬁ IJ1a3MaTH4YeCKOM MeMﬁpaHl)I OTHOCHAT

1. HenmpoHumiaeMoctb

2. COKpaTUMOCTh

3. 30upatenbHyIo MPOHUIIAEMOCTh
4. Bo30yauMOCTb U IPOBOAMMOCTD

OcHoBHast QyHKIHMA MUTOXOHAPHI - 3TO
1. Penynnukanus JJHK

2. buocunTtes 6enka

3. Cunre3z ATO

4. CuHTe3 yIiieBOJI0B

I'1aBHBIMH CTPYKTYPHBIMH KOMIIOHEHTAMU SIIPA SABJISAIOTCS
1. XpoMocoMsl

2. PubocoMsl

3. MuroxoHapuun

4. XJ10pOoIIacThl

YckopsOT XUMHYECKHe PeaKIMU B KJIeTKe
1. ®epMeHTHI

2. ITurmeHTHI

3. Buramunsl

4. Bce KneToYHbIE OpraHOW/IbI

KieTku npokapuor, B OTJIHYHE OT KJIETOK JYKAPHOT He UMEIOT
1. Xpomocom

2. Knerounsix 000104€eK

3. SInepHbBIX 000TI0UYEK

4. [InazmMaTu4ecknux MeMOpaH

Ky1eTkH :KHUBOTHBIX OTHOCAT K IpyIe 3yKAPHOTHBIX, TAK KAK OHH MMEIT
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1. Xnopomnnactsl

2. [Ina3matuyeckyro MeMOpaHy

3. O60n04Ky

4. SInpo, OTAENeHHOE OT IUTOILIA3MBI 000JI0YKOM

Knerkn pacTenuii B 0TIH4YHE OT KJIETOK )KUBOTHBIX, HMEIOT

1. Knerouynble MeMOpaHbI U IUTOILIA3MY

2. MUTOXOHJPUH U PHOOCOMBI

3. OopmiieHHBIC AApA U AAPHITITKA

4. IInacTuipl, BAKyOJIU € KJIIETOYHBIM COKOM U 000JIOUKH U3 KJIETOUHBIX CTEHOK

3HaveHHe IHEPreTHYECKOr0 00MeHAa B KJIETOYHOM MeTa00JM3Me COCTOUT B TOM, YTO OH
o0ecrneynBaeT peakIuM CHHTe3a

1. DOHepruei, 3akimoueHHON B MoJieKkynax AT®

2. Oprann4ecKkuMu BeIleCTBAMU

3. ®epmeHTamMu

4. MuHepaabHBIMU BEIECTBAMHU

MoJieKyJibl AKHPOB 00pa3yOTCs U3

1. I'muuepuHa u BbICIIUX KAPOOHOBBIX KUCIOT

2. DTUIJIOBOTO CIHMPTA U BBICHIMX KapOOHOBBIX KUCIOT
3. AMHUHOKHCJIIOT ¥ BOJIBI

4. I'nroko3sl

CoBOKYNHOCTD peaKiuii CHHTe3a OPraHUu4eCKUX BelleCTB U3 HeOPraHu4YecKnx, ¢
HCNO0Jb30BAHMEM JHEPTIHH CBETA HA3BIBAKOT

1. XeMocuHTE30M

2. ®OTOCHHTE30M

3. bpoxxeHnuem

4. I'TuKonu30M

Baarogapsi MUTO3y YHCJIO XPOMOCOM B KJIeTKAaX TeJjia
1. YaBauBaercsa

2. YMeHbI1aeTcs BIBOE

3. Oxa3pIBaeTcs OAMHAKOBBIM

4. U3meHnsieTcs ¢ BO3pacToM

JleleHue eHTPOMEP U PACXOsKIeHHe XPOMATH/ K MOJIIOCAaM KJIETKH MPOUCXOINT B
1. ITpodaze

2. Meradaze

3. Anadaze

4. Tenodaze

IIpaBuibHas MOC/EA0BATEILHOCTH CTAHII MUTO3a -ITO
1. Meradasa, Tenodasa, npodasa, anadasa
2. Ilpodaza, meradasa, Tenodasa, anadaza
3. Ilpodasza, metadasa, anadasa, Tenodasa
4. Tenodaza, mpodasza, meradasa, anadaza

le/[ MHUTO03€ PACXOKICHUE TOMOJIOTHYHBIX XPOMOCOM K IOJIOCAM KJIETKHU IPOUCXOIUT B
1. ITIpodaze
2. Anadaze



3. Merada3ze
4. Tenocdaze

IIpu MuToO3e, NeJIeHNe UTONIA3MbI KJI€TKH MPOUCXOIUT B
1. Uatepdase

2. Meradaze

3. [Ipodaze

4. Tenodaze

Meii03 0TIHYAETCH OT MUTO3a

1. Hammuuem unTepdaspl

2. YucnoM JOoUEpHUX KIETOK U HAOOPOM XpOMOCOM B HUX

3. Hammuuewm nipodasel, metadasbl, aHadasbl, Temodasbl

4. Ilpoueccamu civpanu3aliy U JeCIUpPATU3aLU XPOMOCOM

IlepexpecT XpoMOCOM MPOUCXOIUT B MpoIecce
1. Muro3za

2. Perumukanuu JJHK

3. Meiio3a

4. Tpanckpunuuu

B npouecce meiio3a, B 0OTJIMYMEe OT MUTO3a, IPOUCXOIUT
1. O6pa3oBaHNEe HOBBIX KIETOK

2. Cnupanuszanusi XpoMOCOM

3. Konbroranus 1 KpOCCUHIOBEpP XpPOMOCOM

4. PacxoxeHre XpoMOCOM K MOJIF0CaM KIIETKU

Baaronapsi KOHbIOTalMU U KPOCCHHTOBEPY NP 00Pa30BAHMU raMeT MPOUCXOTUT
1. YMeHbllIeHUE YncIa XPOMOCOM BABOE

2. YBeIM4eHUe Yrciia XpOMOCOM BIIBOE

3. OOMeH reHeTHUECKO HH(pOPMAIUEH MK Y TOMOJIOTUYHBIMUA XPOMOCOMaMH

4. YBenuueHue Ynciia raMeT

IIyrem meiio3a 00pa3yroTcst KjeTKH
1. Mbiiieunbie

2. DnuTenuaabHbIe

3. IlonoBoie

4. HepBHble

KuerouHblii MM JKU3HEHHBINH UK KJIETKH — 3TO

1. )Ku3Hb KJIE€TKHU B IEPUO]] €€ JeICHUs

2. )Ku3Hb KJIETKHU OT JAEJEHUS 10 CIEIYIOIIEro IeJIEHUS UIn 10 CMEPTH
3. XKu3Hb KIeTKU B nepro] HHTepdass

4. )Ku3HB KJIETKH MOCIE 3aBEPIICHHUS] MUTO3a

IIpouecc on10A0TBOPEHMS - ITO

1. CnustHue siaep crepMaTo30uaa U sIHIeKIeTKH

2. IIpoHMKHOBEHHUE CIEPMATO30M/1a BO BIarajInIle
3. JleneHue SUINCKICTKU

4. IlepeaBukeHUE CIIEPMATO30M A B MOJOBBIX MYTSX

B opranusmMax noToMKkoB 00beAMHAOTCS PU3HAKU POANTEJIel, ec/iM MPOUCXOAUT
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1. Tactpynsuus B 3apoJbIiie

2. Omiog0oTBOpEHNE

3. dpoOGieHue 3apoapliia

4. Pa3MHOXEHHUE TAPTEHOI€HE30M

Pa3BuTne oprann3zma ;kMBOTHOI0, BKJIIOUYAIOLIee 3UTOTY, 0J1aCTy 1y, racTpy.Jay, HeillpyJy,
OpraHoreHe3, Ha3bIBaKlT

1. OMOpUOHATBHBIM

2. ITocTaMOpHOHATTEHBIM

3. C nosiHBIM NpeBpalleHueM

4. C HeNOJIHBIM MpPEBpaIICHUEM

I'ameTsl - cienMAJIU3UPOBAHHBIE KJIETKH, C MTOMOIIbI0 KOTOPBIX OCYIIeCTBJIsIETCS
1. ITonoBoe pa3MHOKEHHE

2. BereraTuBHOE pa3MHOXEHUE

3. IIpopacranue cemsiH

4. PocT BereraTuBHBIX OPraHOB

OO01ree cBOICTBO AJIs1 BCeX OPraHU3MOB NIPHMOOPETATH HOBbIE MPU3HAKHU, HA3bIBAETCS
1. Pa3Burtne

2. PasmMHOXeHUE

3. U3mMeHYnBOCTH

4. HacnencTBEHHOCTD

CBOICTBO OpPraHM3MOB IepeaaBaTh OCOOEHHOCTH CTPOEHUSI M Pa3BUTHS OT POAUTENEHd K
MOTOMKAM, HA3bIBAETCS

1. PazBuTHe

2. HacneacrBeHHass H3MECHYUBOCTD

3. U3MeH4YHBOCTh

4. HacneacTBEeHHOCTh

I'enoTun, cogepkamuii 0IMHAKOBbIE AJLJIeJIM O[THOTO F'eHa
1. BB
2.BB
3.Cc
4. Aa

IenoTumn, cogep:kamuii pazHple ajuieJiM OTHOT0 reHa
1)CC

2)AA

3)CC

4)Cc

JJOMUHAHTHBIN I'eH
l.a

2.B
3.B
4.¢c

PeneccuBHBIN I'eH
1. A
2.a
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3.B
4.C
I'enoTun opranu3ma, cojepkammii OIMHAKOBBIE AJIJIeJIH OTHOT0 I'eHa, Ha3bIBaeTCs
1. JloMUHAHTHBIM

2. PenieccuBHBIN

3. I'eTepo3UTOTHBI
4. T'oMO3UTOTHBIN

I'enoTun opranu3ma, copepkaimmii pasHblie ajijieJid 0JHOT0 reHa, Ha3bIBaeTCsl
1. 'eTepo3uroTHBIN

2. 'OMO3UTOTHBIN

3. JIoMHHAHTHBIN

4. PeriecCUBHBIN

I'oMO3UroTHBINH reHOTHII
1.BsB
2. BB
3. Aa
4. Cc

I'eTrepo3uroTHblii Opranu3m
1.BB

2.CC

3.BB

4. BB

COBOKYNHOCTH BCEX T'€HOB OPraHU3Ma, Ha3bIBAeTCsl
1. 'enodonn

2. Annenb

3. ®enotH

4. I'enotun

COBOKYNHOCTH BHEIITHMX H BHYTPEHHUX MPU3HAKOB OPraHu3Ma, Ha3bIBaeTCs
1. ®enorun

2. 'erotun

3. 'enodonn

4. Annenb

JIOMMHAHTHBII TOMO3UTOTHBIA FeHOTHIT
1. BB

2. BB

3.Cc

4. aa

PeneccuBHBIN rOMO3UIOTHBINH OPraHU3M
1. BB

2. BB

3.BB

4.CC

MeToa reHeTHKH, OCHOBAHHBIN HA U3YYEHHH POJOCIOBHOH YeJI0BEKa, HA3bIBACTCS
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1. I'eneanornueckuii

2. lluToreHeTHYCCKUIA
3. buoxummueckuii

4. T'uOpua0IOTrNIeCKHiA

CxkpemBaHue, Npu KOTOPOM poauTeibckue GopMbl Pa3iuvaloTcs MO0 OJHON mape NMPU3HAKOB,
Ha3bIBAETCHA

1. durubpumaoe

2. IlomurubpuaHoe

3. Tpurubpusanoe

4. MonorubpugHoe

CkpemuBanue, Ipyu KOTOPOM poauTeIbCcKue GOpMbI Pa3JIM4alOTCA 10 JBYM NapaM NPU3HAKOB,
Ha3bIBaeTcsa

1. MonorubpugHoe

2. lurubpunnoe

3. TpurubpugHoe

4. TlomurudpuaHoe

Ipn auruOpuaHoM ckpemuBanuu B onbiTax I. MeHaenass B NMOTOMCTBe HAa0II01aJ10Ch
pacuienjieHue NpU3HAKOB B COOTHOLIIEHU U

1.3:4

2.9:3:3:.1

3.3:1

4,12:4

151 onpeneieHUs1 TEHOTHUIIA 0COOM NMPOBOASAT CKpellUBAHHE
1. Monorubpumnoe

2. lurubpunnoe

3. IIpomexyTouHoe

4. Ananusupyroiiee

¥ yesioBeKka JOMHUHAHTHBIN MPU3HAK
1. IIpsimble BOJIOCHI

2. Cepsle rn1aza

3. Kapue rnasza

4. I'onyGsle rasza

MyTannoHHasi K3MEHYMBOCTh B OTJINYMe OT MOAU(PUKALMOHHOH H3MEHYUBOCTH
1. Hocut obpatumslii xapakTtep

2. [lepenaércs mo HACIENCTBY

3. Hocut MaccoBblil XapakTep

4. He cBsi3aHa C ”3MEHEHHEM XPOMOCOM

®opmMa HU3MEHYNBOCTH, He CBSI3aHHAS ¢ U3MEHEeHHEeM IeHOTHIA, Ha3bIBaeTCs
1. MoaudukannoHHoMi

2. MyrannoHHOR

3. KomOuHaTuBHOM

4. HacnencTtBeHHOU

Ecian myTranusi BO3HUKaeT B MOJIOBbIX KJIETKAaX, TO OHA
1)BpenHa U1 caMOro opraHu3mMa
2)posIBIISIETCS y JAHHOTO OpraHu3Ma
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3)nposiBasieTCs y MOTOMCTBA
4)He nepenaéTcs Mo HACIIEICTBY

HayRa, 3AaHUMAKIIAACHA CO3AAHUEM HOBBLIX U YJIYYHICHHEM Yik€ CYIIECTBYIOIIUX MMOPOA U COPTOB

1. 'eneTnka

2. Cenekuus

3. MukpoOuosiorus
4. buoxumus

B cesexnium pacTeHuii U J)KUBOTHBIX HCIOJIb3YeTCS METO/
1. OnpeneneHust KauecTBa MPOU3BOIUTENCH O TOTOMCTBY
2. l'ubputH3zanus

3. Ilony4yeHue noauIIon0B

4. CaMOOIIBIIICHUE

K. JInnnen

1. Co3nait KIETOUYHYIO TEOPUIO

2. Co3zan MUKpOCKOI

3. Co3pgaJ1 3BOIIOLHUOHHYIO TEOPUIO

4. TIpeninoxum CUCTEMY PaCTEHUN U KUBOTHBIX

K. b. Jlamapk co3nana

1. IlepBoe yuenue 00 3BOTIOLUN OPraHUYECKOTO MHUpa
2. Knerounyro Teoputo

3. Cucremy pacTUTEIBLHOIO MUpPA

4. XpOMOCOMHYIO TEOPHUIO HACJIEJICTBEHHOCTH

HayuHy1o Teopuio 3BOJTIOIUY KUBOI MPUPOABI CO31AJ
1. H. 1. BaBuiios

2. K. JIunnei

3. XK. b. Jlamapk

4. Y. lapBuH

K nBrKYyIIMM cHiiaM 3BOJIIOIMH OTHOCHTCS
1. ITpucnocoOnEHHOCTH

2. bopn0a 3a cyiiecTBOBaHUE

3. MHoroo6pasue BU10B

4. BunoobpazoBanue

K pe3yabTaTaM 3BOJIIOIHH OTHOCHTCSI
1. MHoroo6pasue BIUI0B

2. I3MeHYnBOCTh

3. EcrecTBeHHBI 0TOOP

4. HacimeCTBEHHOCTH

3BOJI]OIII/[0HHBIC H3MEHCHUS, BEAYIIIUE K oﬁmeMy IIO)]'béMy OpraHumsalnuu, HaA3bIBAKTCH

1. Apomopdozamu

2. UnnoaganranusaMu

3. lerenepanusamu

4. BUOJTOTUYECKUM MPOTPECCOM
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MeJjikue 3BOJIONMOHHbIE M3MEHEHHUS, CIIOCOOCTBYIONIME MPHUCIOCOOJIEHUI0 K ONpeaeJéHHbIM
YCJOBHSAM Cpelibl 00MTAHNSI, HA3BIBAIOTCS

1. buonorndyeckum nporpeccom

2. Apomopdozom

3. UgnoamanranusiMu

4. JlerenepauusiMu

JBOJIIOLIMOHHbIE H3MEHEHUsI, Beylllie K YIPOILIEHNI0 OPTAaHU3AlMM B CBSI3H C NAPA3UTHYECKUM
WIH NPUKPENIEHHBIM 00pa30M KU3HU, HA3BIBAIOTCS

1. Buosornueckum mporpeccom

2. Apomopdozom

3. UnuoaganranusMu

4. JlerenepanusamMu

ToJsbKO B cocTaBe )KMBBIX TeJI €CTh

1. HyknenHOBBIE KUCIOTHI

2. Bona n MuHepasibHbI€ BEIIECTBA

3. IIpocThie U CII0KHBIE YIIIEBObI

4. ATOMBI BOIOPO/Ia, a30Ta U KUCIOPOJa

B coorBercTBUM ¢ runoTe30i A. OnapuHa ;KM3Hb

1. IlepeHOCHUTCS C TUTAHETHI HA IJIAHETY

2. [losiBUnach OTHOBPEMEHHO C MOSIBIIEHUEM 3€MIIH

3. 3aponunach Ha 3emiie B BOJIax MIEPBUYHOrO BOAOEMA
4. CyiiecTByeT BEUHO

Y 4es0Beka, Kak M 'y 4eJI0BEKOOOPa3HbIX 00€3bsIH, HMeeTC s
1. 4 rpynnsl KpoBU

2. S-00pa3HbIil TO3BOHOYHHUK

3. CBojsuaTas crora

4. O6bEM rosoBHOro Mo3ra 1200 — 1450 cm®

Y 4esi0Beka B OTJMYHMH OT 4€J10BEKOOOPA3HbIX 00€3bsIH €CTh
1. TpynoBas nesTenbHOCTD

2. YeTblpéxKkaMepHOE cep/iLe

3. 3a00Ta 0 moTOMCTBE

4. 4 rpynmsl KpoBu

ConnanbHblii GaKTOp 3BOJIONHMH Y€JI0BEKA -
1. HacienctBeHHOCTH

2. I3MeHYnBOCTh

3. TpynoBas nesTenbHOCTh

4. bopw0a 3a cyliecTBOBaHHE

buosoruyecknii paxkTop 3BOJIIOLUH YeJI0BEKa —
1. Co3Hanne

2. Peub

3. HacnencTBeHHast ”3MEHYMBOCTh

4. Tpyn

CoBMecTHasi TPY10Bas 1eAITEJIbHOCTD Y MPEIKOB YeJ0BeKa CI0C00CTBOBAJIA
1. ITpsAMOX 0K IE€HUTO
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2. IlosgBieHNIO CBOIYATON CTOIIEI
3. IlosiBnenuto peun
4. OcBOOOXACHUIO PYKH

0O060s104uKka 3eMiId, HACeJEHHAA KUBbIMU OPraHU3MAMHU M Peo0pPa30BaHHASI MU, HA3bIBAETCHA
1. Atmocdepa

2. buocdepa

3. Jlutocdepa

4. T'mapocdepa

Y4yenue o 0uocdepe pazpadoraJ
1. B. U. Bepnanckuii

2. XK.b. Jlamapk

3. Y. lapBun

4. K. JIunnei

buomacca cymu, noYBbI M OKeaHa

1. YMeHbIIaeTcst OT MOJIFOCOB K 9KBAaTOPY
2. YBenuuuBaeTcs OT MOJKCOB K 3KBATOPY
3. YBenuuuBaeTcs OT HKBATOPa K MOJIIOCAM
4. He u3zMeHs€eTCs OT MOJIFOCOB K IKBATOPY

Posib rpu6oB, 6akTepuii B KPYropopoTe BeleCTB COCTOUT B TOM, YTO OHHU SIBJISIKOTCS
1. ITpou3BoIUTENISIMU OPTaHUYECKUX BEIIECTB

2. [oTpebutensiMu OpraHMYECKUX BEIIECTB

3. PazpymuTensiMyu opraHu4eCcKUX BEUIECTB

4. I'naBHBIMH JOCTaBIIMKaMU KUCIOpOAa

Posib pacTeHuii B Kpyropopore BelecTB COCTOMT B TOM, YTO OHH ABJIAIOTCH
1. [ToTpebutensiMu OpraHMYECKUX BEIIECTB

2. I[IponsBoauTensiMi OpraHM4ECKUX BELIECTB

3. PazpymuTensiMu opraHu4ecKiX BEIIECTB

4. Pa3pymnrensiMiu MUHEPAJIbHBIX BEILIECTB

Bepxusisi rpaHunia pacipoCcTPaHeHHs KU3HU MPOXOAHMT B aTMoc(epe HA BbICOTe 0K0JI0 20 KM,
TaK KaK BblllIe

1. Hu3kas TemnepaTypa Bo3nyxa

2. Maro cBera

3. CunbHoe ynbpTpaduoIeTOBOE U3TyUECHUE

4. Maio BojibI

«IlapHukoBbIX 3¢ PexkT» Ha 3emire HaOI0KaeTCH U3 — 32
1. 3anpEHHOCTH aTMOCHEPHI

2. Hakomuienust B atMocdepe SA0BUTHIX BELIECTB

3. HakoruieHust B atMocdepe yriaeKuciaoro rasa

4. Hakoruienust B atMmocdepe Kucaopoaa

IMocTynienune B atMmocgepy cepbl NPUBOAUT K

1. Pa3py1ieHunto 030HOBOTO CJI0S

2. Pa3pymienuto atmocdepbl

3. O0pa3oBaHUIO KHCIOTHBIX JOXKIEH

4. YMeHBIIEHHIO COepKaHUsI KUCIOpoa B aTMocdepe
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6. OHEHKAWHJIUBUIYAJIBHBIX OBPA3OBATEJIbHBIX JOCTUKEHUI U
KOMIIETEHIIAM IO PE3YJBTATAM TEKYIIETO U TIPOMEXYTOYHOI'O

KOHTPOJISA
Tabnuua 3.
Bcero 6amnos 100
ri\/fi HaumenoBanwue pabot Texymas arrecranus ot 0 110 CeMe%TOp;Ealﬂ O%nggigml or
40 6amnoB (1-8 Hemens) (9-16 Hexens)
Ouenka Ouenka Onenka Ouenka
YPOBHSI KOMIICTCHITHH YPOBHSI KOMITETEHITHIA
OCBOCHHS 00y4aromuxcst | OCBOCHHUS 00yJaromuxcs
JCIIUTUTHHBI JUCIIATUTHH
bl
1 | PaGora Ha ypoke 5 5 6
2 | Benenune xoHCHIeKTa 1 1 1
3 BCP (cooOmienus, 5 7 7
pedepatsl, TOKIAbI).
4 JucuumninHa 15
5 | IlpoBepounas 2,5 7 6
(KOHTpOJIBHAS,
CaMOCTOATEIIbHAS )
pabora
7 | IlpomexxyTouHas 10
aTTecranus (3a4er)
8 | IlocemaeMocTthb 5
40 60

Tabauna 4. - [lepeBo 6a/J10B B TPaIMIIMOHHYIO CUCTEMY OLIEHUBAHUS

bannsl KauecTBeHHast orieHKa KonnuectBeHHas orieHka
91-100 OTJINYHO «5»
76-90 XOpO1IO «4»
61-75 YIOBJIETBOPUTEIHHO «3»
MmeHee 61 HEYIOBJIETBOPUTEIHEHO W2»
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