MHWHOBPHA YK POCCHUHN

OUINAIT ®EJIEPAJIBHOI'O 'OCYJAPCTBEHHOI'O BIOJDKETHOT'O
OBPA30BATEJIbHOI'O YUPEXJIEHWA
BBICILIET'O OBPA3OBAHMS «BJIAJIMBOCTOKCKHUM I'OCYJIAPCTBEHHBIN
YHUBEPCUTET DKOHOMWKM U CEPBUCA» B T'. APTEME

VTBEPKIAIO 7o\
3amecTuTeNb AUPEKTOPA }\
Gunmrana o)

olf
2", O .. Usanrora

PABOYASI IIPOTPAMMA YYEBHOM JUCIUATIINHBI

II1.03 BUOJIOI'USA

I[IPpOTrpaMMBI IIOATOTOBKH CIICLIUATTMCTOB CPEAHEIO 3BCHA

10 CITELIMAJIBHOCTH

19.02.10 TexHoJ10rust IPOAYKIMHU 00IIECTBEHHOI0 MUTAHUS

I'ox Habopa ra OOIT
2017

Aptem 2020



PaGouas mporpamma yueOnO# aucumiumubl «buosorus» paspaborana B COOTBETCTBHH C
PazbscHeHusAMH 110 (JOPMHPOBAHMIO TPUMEPHBIX MPOrPaMM HAYAIBHOTO NPO(ECCHOHATBHOIO M
cpeanero mpogeccHoHaibHOrO 00pasoBaHust Ha ocHOBe (DenepanbHBIX  rOCYapCTBEHHBIX
obpazosarenbubix crangapros HIIO u CIIO, yreepxnennsiMu [lenmapTaMeHTOM rocyaapCTBEHHOMH
TMOJMTHKA W HOPMATHBHO-TIPABOBOTO perynupoBanus B chepe obpazoarus Munobpuayku PO or 27
asrycra 2009 rona, ¢ yderom tpeboBanuii DenepasbHOr0 rocyfapcTBEHHOro 006pa3zoBaTEIBLHOTO
cranjapra cpeanero npodeccuonansHoro obpazosanus (nanee - CIIO), yrBepikaeHHOro npukasom
Munobpuayku P® 22 anmpens 2014 roma Ne 384, nns ocBoeHHst — HpOrpaMMbl IOJrOTOBKH
CIICIUATMCTOB  CPEAHEr0 3BEHA [0  CIENHUAIbHOCTH 19.02.10 Texuosorusi MPOAYKUMH
o0uecTBeHHOro muTanus 6a30BOM MOArOTOBKH, pean3yemoit komepkem Ouimana penepanbHoro
rOCyJapcTBEHHOro  OIO/DKETHOro  00pa3oBAaTENbHOTO  YUpEXJIEHHS — Bbiciiero  obpasoBaHums
«BnagMBOCTOKCKHH ToCyIapCTBEHHbIH YHUBEPCHTET SKOHOMHKH M cepBuca» B TI. Apreme (naiee
Oumaan @T'HOY BO «BI'YOCy B 1. Apreme).

Pazpabomuux:

Mecto paGoThl 3aHEMaeMast JIOJDKHOCTB, Wnaunmansr, [Toxmucs

y4eHas CTETeHb M Y4eH0e damums
(mouetHoe) 3BanuMe,
KBAM(DUKALMOHHAS KAaTErOpus

Oumaan @I'OY BO | lIpenosasarens Xxumuw, A K. Marycosckas %{f
«BI'VOC BT. Apreme | buonorun
IKcnepnbvl:

Mecto paboTsr 3aHuMaemasi JI0JDKHOCTB, Nuununaisl, [Toamuce

y4eHas CTETeHb U YYCHOE hamumus
(moyeTHOE) 3BaHHE,
KBTH(UKAIMOHHAS KaTErOpHs

Ouman OI'BOY BO | Ilpenoaasarens Boicmei A.C. Mopososa <(/80,/)
«BI'YOC» BT. Apreme | kBaM(UKaHOHHOH KaTeropuu 4M

«BI'YOC» B . Apreme | KBaTM(UKALMOHHOHN KaTeropuy

Ouman @I'BOY BO | [Ipenogasarens BbICIIeH JI.C. Camoxuna éj//
#

OJIOBPEHA

Ha 3ace/JaHuK NPEMETHO-IUKIOBOM KoMucchH obmeobpasoBaTebHbIX Jucuiuing Oummana
OI'bOY BO «BI'YOC» B 1. Apreme. ITpotokon Nel4 ot «12y» mas 2020 roja.

[Ipencenarens [TLK OO/ JLE. Txauenko
COI''TACOBAHA

3aB. oT/IeNIeHHEM ()X” M.C. CnoBukosa
Mertoauct YMUY ( ’;q T.Y. Tennsxosa



COJAEPXAHMUE:

1. NOACHUTEJIBHASA 3AIIMCKA

2. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUILIAHBI
3. MECTO YYEBHOM JUCHUILIVHBI B YYEEHOM ILIAHE
4. PE3YJIBTATBHI OCBOEHUS YUYEFHOM JUCIATLIIMHBI

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOI
JUCLUILIUHDBI

6. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM
JAEATEJIBHOCTHU OBYYAIOIIIUXCHA

7. YCJOBHUS PEAJU3ALIMM YUEBHOM IMMPOTPAMMBI
TUCHUIIMHBI

8. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIIUITJIMHBI

9. IJIOCCAPUI

10. IUCT U3MEHEHUI Y TONIOJTHEHWM, BHECEHHBIX B
PABOYYIO ITPOTPAMMY

CTP.

15

19

21

25

35



1. MOSACHUTEJIBHAS 3AIINCKA

[Iporpamma o061ieoOpa3zoBaTesibHON yueOHOU IucHuIUIMHbl «bHojorus» mnpeaHazHayeHa s
U3ydyeHus: OHONOrMM B TPOPECCHOHATBHBIX O00pa30BaTEIbHBIX OPTaHU3AIMIX, PEATH3YIONINX
o0pa3oBaTeNpHy0 MPOrpamMMy CpeIHero oOmero oOpa3oBaHHsA B IMpelelax OCBOCHUS OCHOBHOM
obpazoBarensHoil mporpammbel CITIO (OOIT CIIO) nHa 6a3e OCHOBHOTO 00IIero oOpa3oBaHUS IMPHU
MOJITOTOBKE CIEIUAINCTOB CPEAHETO 3BEHA.

[Tporpamma pazpabotana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oobmero obpazoBaHus,
MPEIbSABISEMBIX K CTPYKType, COJEpKaHUI0O M pe3yjabTaTaM OCBOCHUS Y4eOHOW JHCUUIUIMHBI
«buonorusi», B COOTBETCTBUH C PekoMeHTalMsAMU IO OPraHM3alUU TMOJYYEHHS CpEeIHEro OOIIero
oOpa3oBaHMs B TIpejesax OCBOCHMS OOpa30BaTENbHBIX MPOrPaMM CpeIHEro mNpodhecCHOHATILHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOrO o00mero ooOpa3oBaHuMs C YdeToM TpeOoBaHUIl (enepanbHbIX
rOCy/IapCTBEHHBIX ~ O0pa30BaTelIbHBIX CTAHJAPTOB U  TMOJYy4aeMOM  CIEHUaIbHOCTU  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 «bHONIOTHS» HANpaBiICHO Ha JOCTHKEHHE CIEIYIOMIMX IIeNel:
noJiyueHue (pyHaaMeHTaJIbHBIX 3HAaHUN O Ouosiornyeckux cucremax (Knerka, Opranusm, Ilonynsauus,
Bun, DxocucreMa); HCTOPUU Pa3BUTHSI COBPEMEHHBIX MPEICTABICHUN O KUBOM MPUPOJIE, BHIAAIOIIUXCS
OTKPBITUSIX B OHMOJIOTMYECKON HayKe; pPOiH OHOJIOTMYecKOW HayKd B (OPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUpPA; METOJIaX HAyYHOTO MO3HAHUS; OBJaICHUE YMEHHUSIMH JIOTHYECKH
MBICIHTH, 000OCHOBBIBATH MECTO M POJIb OMOJIOTHUECKUX 3HAHUIN B MPAKTHYECKOW JESTEIHLHOCTH JIFOJICH,
Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTHIA; ONPEIENIATh KUBbIE 00BEKTHI B IPUPOJIE; TPOBOJAUTH HAOIIOICHUS
32 9KOCHCTEMaMH C IIeNbI0 MX ONMCAHMS M BBISABICHHS €CTECTBEHHBIX M aHTPOIOTCHHBIX W3MEHEHHIA;
HAXOJUTh U aHAJIU3UPOBATh MH(OPMALIUIO O KUBBIX O0OBEKTaX; pPa3BUTHE MO3HABATEIbHBIX UHTEPECOB,
MHTEIJUICKTYaJIbHBIX ¥ TBOPUYECKUX CIOCOOHOCTEH 00YyJaromuxcs B MPoIecce U3yIeHUsT OMOIOTHUECKIX
SIBIIGHUH; BBIIAIOIIUXCS JTOCTHXKEHUN OMOJIOTHH, BOLIEANINX B OOIIEUETIOBEUECKYIO KYIbTYPY; CIOKHBIX
U IPOTUBOPEYMBBIX IIyTEW pa3BUTUS COBPEMEHHBIX HAy4YHBIX B3IUIAJIOB, MACH, TEOPUHM, KOHLEILUH,
runote3 (0 CYIIHOCTH M NPOMCXOXAECHUHM >KU3HM, 4YelloBeKa) B XojAe paboThl € pa3In4yHbIMU
MCTOYHUKAMU UH(POPMAILINH; BOCIIUTAHUE YOSKICHHOCTH B HEOOXOJMMOCTH MTO3HAHMUS KHUBOW TPUPOJIBI,
HEOO0XOJMMOCTH  PAIMOHAIBHOTO MPUPOAONOIb30BAHUSA, OCPEKHOT0 OTHOIIEHUS K HPUPOAHBIM
pecypcaM M OKpYKaromield cpejie, COOCTBEHHOMY 3/0POBBIO; YBaKEHHS K MHEHHIO OIIIOHEHTA IPH
00CyX/IeHUM OHOJOTMYECKUX MpoOJeM; HCHOJIb30BAHWE MPUOOPETEHHBIX OHONIOTMYECKMX 3HAHUUA U
YMEHUW B TOBCEIHEBHOM >KM3HU VISl OIICHKU TIOCJIEICTBHI CBOEH AESITENHHOCTH (U JEATEIBHOCTH
ApYTUX JIOAEH) MO OTHOILEHHIO K OKpY)Karolled cpene, 3A0pPOBBIO JPYTUX JIIOJEH U COOCTBEHHOMY
3I0pOBBIO; 0OOCHOBAaHHME M COOMIOJIEHUE Mep MPOodUIAKTUKN 3a00I€BaHUM, OKa3aHHE MEPBOM MOMOIIH
IIPU TpaBMax, COOJIIO/ICHUE IPAaBUII MTOBEIEHUS B IPUPO/IE.

[IporpamMma yueGHON IucuUIUIMHBL «bHOJOrUs» SBISETCS OCHOBOW Ui pa3paboTKu padoumx
nporpaMM, B KOTOPbIX THpodecCHOHaNbHbIE O00pa3oBaTelIbHbIE OpPraHU3ALUHU, pPEATU3YIOLIHe
o0pa3oBaTeNbHYI0 MporpaMMy cpenHero obmiero oopaszoBanusi B npezaenax ocoeHusi OOIl CIIO Ha
06a3ze  OCHOBHOro oOmiero oOpa3oBaHUs, YTOUHSIOT  COJEepKaHHEe y4yeOHOro  Marepuana,
MOCJIEIOBATEIBHOCTD €T0 M3YYCHUs, pacipe/ielieHie YIeOHBIX YacoB, TEMATHKY pedepaToB (IOKIAIOB),
BUJIBl CAMOCTOSITENIbHBIX paboT, y4yWTHIBas CHEUU(HUKY MOPOrpaMMbl MOJATOTOBKH CHEIHAINCTOB
CpeIHEero 3BeHa, OCBAMBAEMOM CIIEIIHATHHOCTH.

[IporpaMMa MOMKET HCIIONB30BAThCS JAPYTMMH 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. OBIIASI XAPAKTEPUCTHKA YYEBHOM JUCITATIIUNHBI «BUOJIOT USI»

buonorust — cucrema Hayk, M3ydarolias BCE acIEKThl KU3HHU, HAa BCEX YPOBHSAX OpraHU3alUU
KMBOTO, HaYMHAs C MOJICKYJIAPHOTO M 3akaHumBas OuochepHbM. OOBEKTaMU H3y4eHHS OHOIOTHU
SIBJIIIOTCSI )KUBBIE OPTAaHU3MBI, UX CTPOCHUE U KUZHEICATEIbHOCTh, UX MHOI000pasue, MPoUCXoxKACHUE,
IBOJIIONMSI M PACIIPENICIICHUE JKUBBIX OpraHn3MoB Ha 3emute. OOmias OMONOTHS W3y4aeT 3aKOHBI
HCTOPUYECKOT0 U MHAMBHUIYAIbHOTO Pa3BUTHsI OPraHU3MOB, O0IIME 3aKOHBI KU3HU U T€ OCOOCHHOCTH,
KOTOpBIE XapaKTEPHBI Ul BCEX BUOB JKMBBIX CYIIECTB HA IUIAHETE, a TAKXKE MX B3aMMOJACHUCTBHE C
OKpyxarlei cpenoil. buonorusi, Takum o0pa3oMm, SBISETCS OJHON W3 OCHOBOMOJArarluX HayK O
KHM3HH, a BIIAJICHUE OMOJIOTMYECKHMMH 3HAHUSMU — OIHHMM M3 HEOOXOIUMBIX YCIOBHI COXpaHEHHS
XU3HU Ha raHere. OCHOBY cojepxaHus y4eOHOM TUCHUIUIMHBI «BHOIOTHS» COCTABISIIOT CIEAYIOLIUE
BEAYIINE UJICU: OTIIMYUTEIbHbIC TPU3HAKH KUBOW MPUPOBI, €€ YPOBHEBAs OpraHU3alys 1 3Boonus. B
COOTBETCTBHMM C HHMMH BBIJICIICHBI COJEp)KATEIbHbIC JIMHUU: OWUOJIOTHUA Kak Hayka; OMOJIOTHMYECKUE
3aKOHOMEPHOCTH; METO/bl HayYHOTrO TO3HAHUS; KJIETKA; OPraHU3M; MOMYJIALHUS; BUI; SKOCUCTEMBI (B
TOM 4Hciie ouocdepa).

Copnepxanue y4eOHOW NUCIHILIMHBI HANPABICHO Ha TOJTOTOBKY OOYYAIOMIMXCS K PEIICHUIO
BOXHEHIINX  3a]a4, CTOSMIMX TMepel  OWOJIOrMYecKodl  HaykoW, — 10  paluOHAIbHOMY
MIPUPOJIOTIOIB30BAHUIO, OXPAaHE OKPYKAIOMIEH CpPeJbl U 37J0POBbS JIIOJICH.

B mpodeccuonanbHbix 00pa30oBaTENbHBIX OPTraHU3ALUAX, PEATU3YIOIUX 00pa30BaTEIbHYIO
nporpaMmy cpegHero oOmiero oOpaszoBanusi B mpeaenax ocBoeHusi OOIl CIIO na 6a3e OCHOBHOTO
obmiero o0pazoBaHus, M3y4yeHHE Y4eOHOW TUCHUIUTUHBI «bBHOJOTHS» HMMEeT CBOM OCOOEHHOCTH B
3aBHCUMOCTH OT TPOQHIIs IpoPecCHOHATHLHOr0 00pa3oBaHms, 0a3upyeTcss Ha 3HAHHUIX O0YJaroIIUXCs,
MOJIYYEHHBIX MPU U3YUYEHUU OMOJIOTUH, XUMUH, GU3HUKH, reorpaguu B OCHOBHOM 1ikone. [Ipu ocBoeHuu
cnerranibHOoCcTel CITO TexHMueckoro npoduis mpodhecCHOHATBFHOTO 00pa30BaHUs OUOIOTHS U3y4aeTCst
Ha 6a3zoBoM ypoBHe DPI'OC cpennero odiiero oopazoBaHusi, ITO BhIPAXKAETCS B COACPkKAHUN 00yUeHUS,
KOJINYECTBE YacOB, BBIIEISIEMBIX Ha WM3YYCHHE OTICIBHBIX TEM y4eOHOW AMCIUIUIUHBI, TIyOMHE HX
OCBOEHHUSl OO0y4arommmucs, o0beMe U XapakTepe NPaKTHUECKUX 3aHITHH, JEMOHCTpalui, BHUIAX
BHEAYJAUTOPHOW CaMOCTOATENbHON paboThl CTyAeHTOB M T.n. llpm otOope coxmepkaHus ydeOHOU
JUCLUUIUIMHBL «BbHoMorusy MCnoab30BaH KyJIbTYypOCOOOpa3HbIH MOAXO0J, B COOTBETCTBUU C KOTOPBIM
oOydJaromuecst TOJDKHBI YCBOWUTH 3HAHHMS W yMEHHs, HE0OXOoAWMble st (OPMHpPOBAaHUS OOIIEH
KYJIBTYpPBI, ONpEeIISIoNIel aJlekBaTHOE TIOBEACHNE YEI0BEKa B OKPYKalolIeH cpejie, BOCTpeOOBaHHbBIE B
KU3HHU U B IPAKTUIECKOH AearenbHocTH. Oco00e BHUMaHHE Y/IETICHO YKOJIOTHYECKOMY 00pa30BaHUIO H
BOCIIUTaHHUIO OOyyaromuxcs, (OPMUPOBAHHUIO y HUX 3HAHUA O COBPEMEHHOW €CTECTBEHHO-HAY4YHOM
KapTHHE MHpa, IICHHOCTHBIX OpPWEHTAIlMi, YTO CBUAETENBCTBYET O TyMaHU3allUM OHOJIOTHYECKOTO
o0Opa3oBaHMUsl.

Copnepxanue y4yeOHOW JUCHUIUIMHBI IpeaycMaTpuBaeT (opmupoBaHue y oOydaromuxcs
o0lIeHayYHbIX 3HAaHWH, YMEHUH W HABBIKOB, YHUBEPCAJIBHBIX CHOCOOOB AEATEIbHOCTH M KIFOUEBBIX
KOMIIETEHIIM, BKIIOYAIOIINX YMEHHE CpaBHHUBAaTh OWOJIOTHYECKHE OOBEKTH, aHAJIN3UPOBATb,
OLIEHUBaTh M 0000LIaTh MOJyYEHHBIE CBEACHUS, YMETh HAXOJIUTh M MCIIOJIb30BaTh MH(OpMAIUIO U3
Pa3IMYHBIX UCTOYHUKOB.

N3yuenne obmeoOpa3oBaTenbHOW — yd4eOHOM  aucuuiuiiHel — «buonorus»  3aBepriaercs
noJIBeIcHneM UTOroB B popme nmuddepeHnnpoBaHHOTO 3a4eTa B paMKax MPOMEKYTOUHOW aTTEeCTAIHN
crynentoB B mporecce ocBoeHuss OOIl CIIO c¢ mnomyueHueM cpenHero oOmiero oo6pa3zoBaHHs
(TITICC3)1.cpemnero 3BeHa, ocamBaemoin crneruanbHocTH 19.02.10  TexHosorusi MPOAYKIUH
001IeCTBEHHOT0 I TAHUS

[IporpaMma MOXET WCIIONB30BaThCS JIPYTUMH  MPO(ECCHOHAIFHBIMU  00pa30BaTEIbHBIMH
OpraHu3aIMsIMM, peaTu3yIIUMH 00pa30BaTEbHYI0 MPOrpaMMy CpeaHero oOIIero oOpa3oBaHUsS B
npeaenax ocoenust OOIT CITIO na 6a3e ocHoBHOTO 001IeTO 0OpazoBanus (IIIICC3).



3. MECTO YYEBFHOMH JJUCIUILJIMHBI B YYUEBHOM ILIAHE

YueOHast qucruruinHa «buoorus» SBIsIETCsl y4eOHBIM TPEIMETOM 10 BEIOOPY U3 00s3aTeIbHON
npeameTHo obnactu «EcrectBennsie Hayku» PI'OC cpemnero obmiero obpazoBanus. B dunmare,
peanu3yronemM 00pa3oBaTeNbHYIO MPOrpaMMy CPETHEro oOmero oOpa3oBaHMs B INPEAETax OCBOCHHS
OOII CIIO Ha 6a3e ocHOBHOrO 001Iero oOpa3oBaHusi, yueOHass TucHUIUIMHA «brojorusy nu3ydaercs B
obmeoOpaszoBarenpHOM 1HKiIe yueOHoro tiana OOIT CITO Ha 6aze 0OCHOBHOTO 00IIero 0opa3oBaHus C
nonydeHueM cpeanero oomero obpaszoBanus (IIIICC3). B yuebnom mmane IIIICC3 mecro ydeOHOM
TUCIUIUTNHBL «BUONIOTHS» — B COCTaBe 00IIEe00pa30BATEIBHBIX YYEOHBIX UCIMIUIAH TI0 BBIOODY,
dbopMupyeMbIX U3 00s3aTesbHBIX IpeameTHbIX obnacteir @I'OC cpennero obiiero oopa3oBaHus, s
cneuuansHocTy CI1O 19.02.10 TexHos10rusi NPOAYKIMH 0011eCTBEHHOT0 MUTAHUA

4. PE3YJIbTATHI OCBOEHUS YUEBHOM JUCIIUILINHBI
OcBoenue copaepxaHusi y4eOHOW IUCHMIUIMHBL «buojorus» obecrneynBaeT IOCTHIKEHHUE
CTYJEHTAMHU CJEIYIOIINX PE3YyIbTaTOB:

JUYHOCHIHBIX

—Cc(OPMUPOBAHHOCTh YYyBCTBA TOPJOCTH M YBWKEHUS K HUCTOPHH M  JOCTHXKEHUSIM
OTEYECTBCHHOI OMOJIOrMUECKON HaYKH;

— MPEJCTaBJIEHMS O 1IEJIOCTHON €CTECTBEHHOHAYYHON KapTHHE MUPAa;

— IIOHMMAaHHE B3aMMOCBA3M M B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAyK, MX BJIMSIHMS Ha
OKPYXKAIOILlYI0 Cpely, SKOHOMHYECKYID, TEXHOJOIMYECKYIO, COLHAJIbHYD U D3TUYECKYI0 c(epsl
JESTEIIbHOCTH YEJIOBEKA;

— CIIOCOOHOCTH HCIIOJIb30BaTh 3HAHUSI O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTWHE MHUpa B
o01eo0pa3oBaTesibHOW M MPOPECCUOHATBHON JEATEIbHOCTH; BO3MOKHOCTH MH(POPMALIMOHHON Cpeibl
JUTsl o0ecredeHust MPOIyKTUBHOTO CaMO00pa30BaHus;

—  BIIQJICHUE KYyJbTYpPOH MBILIUIEHUS, CIIOCOOHOCTh K OOOOIIEHHUIO, aHAIM3y, BOCIPHUATHIO
nHpopManuu B 00JACTH €CTECTBEHHBIX HAYyK, MOCTAHOBKE LIEIM W BHIOOPY IyTEH €€ NOCTHKECHHUS B
npodeccuoHaIbHOM chepe;

— CHOCOOHOCTb PYKOBOJCTBOBAaTbCS B CBOEHM JEATEIbHOCTH COBPEMEHHBIMHU MPUHIMIIAMU
TOJIEPAaHTHOCTH, UAJIOTAa U COTPYJHHUYECTBA; TOTOBHOCTh K B3aMMOJEHCTBHIO C KOJJIeramu, paboTe B
KOJIJIEKTUBE;

— TOTOBHOCTH HCIIOJI30BATh OCHOBHBIE METOBI 3aLIUTHI OT BO3MOXHBIX MOCJIEICTBUN aBapui,
KaTacTpod, CTUXUIHBIX O€JICTBHIA;

— o0OnagaHue HaBblKaMHM Oe30macHOM paboOThl BO BpeMs IMPOEKTHO-MCCIIENOBATENbCKON U
AKCIEPUMEHTAILHON JeSTENbHOCTH, IPU UCII0JIb30BaHNH J1a0OpaTOPHOT0 000PYI0BAHMUS;

— CIIOCOOHOCTb MCIOJB30BaTh NMPUOOPETECHHbIE 3HAHUS U YMEHMS B MPAKTUYECKON JIEATETbHOCTH
U TIOBCEIHEBHOW >KM3HM Ul COOMIOACHHUS Mep NPOQUIAKTHUKU OTPABIECHUH, BUPYCHBIX M JPYTUX
3a00JIeBaHUH, CTPECCOB, BPEIHBIX MPUBBIYEK (KYPEHUS, AJIKOTOJIM3Ma, HAPKOMaHHUH ); PaBUJI IOBEJICHUS
B IIPUPOJIHOM CPEJIE;

— TOTOBHOCTh K OKA3aHHUIO MEPBOIl MOMOIIM MPU TpaBMax, MPOCTYAHBIX U JIPYTUX 3a00JI€BaHUSX,
OTPaBJICHUSIX MHUILIEBBIMU MPOTYKTaAMHU;

MemanpeomemHnuix:

—  OCO3HaHHME COIMAILHOM 3HAYMMOCTH CBOEH CIEIMAaJbHOCTU, OOJIaJaHWe MOTHBAaIMEd K
OCYIIECTBICHUIO MPO(ECCHOHATBHON AEATENbHOCTH;

— MOBBILIEHUE MHTEUIEKTYaJIbHOTO YPOBHS B MPOIECCE M3YUYECHUS OMOJOTMYECKUX SIBIICHMIA;
BBIJIAIOIMIUXCS JOCTHXKEHHIH OWOJIOTHH, BOLIEAIIMX B OOIIEUETOBEUYECKYIO KYJIbTYPY; CIOXKHBIX H
MIPOTUBOPEUYMBBIX IyTE€H Ppa3BUTUS COBPEMEHHBIX HAyUYHBIX B3IJISJ0B, WAEHW, TEOPUH, KOHLEIINM,
runote3 (0 CYIIHOCTH M TPOHMCXOXJAECHUHM KHU3HHM, UEIOBEKa) B XoJe padoThl € pa3IMYHBIMHU
MCTOYHUKAMU UH(OpMaLIUK;

—CIOCOOHOCTh OPTaHU30BBIBATH COTPYTHHUUECTBO €IMHOMBIIUIEHHUKOB, B TOM YHCIIE c
HCIOJIb30BAaHNEM COBPEMEHHBIX HHPOPMAIIHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH;



— CIIOCOOHOCTh MOHUMATh MPUHLUIIBI YCTOWYMBOCTU U MPOJYKTUBHOCTHU KUBOM MPUPOJIBL, TyTH
€¢ W3MEHEHHUs TIOJ[ BIMSHUEM AaHTPOIOTCHHBIX (AKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY AaHAU3y
IJI00aJTBHBIX IKOJIOTUYECKUX MPOOIIEM, BOIIPOCOB COCTOSHUS OKPY)KAIOIIEH Cpellbl U palliOHaIbLHOIO
KCII0JIb30BaHUSI IPUPOIHBIX PECYPCOB;

— yMeHHe O0OOCHOBBIBAaTH MECTO U pOJb OHOJIOTMYECKUX 3HAHUM B MPAKTUYECKOU
JeSTELHOCTH JIIOJICH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUIA; ONPEIEISITh )KUBBIE OOBEKTHI B MPUPOJIC;
MPOBOANUTH HAOIIOJEHHUS 32 DKOCHCTEMaMH C ILIENbI0 MX ONUCAHUS U BBIABICHUS €CTECTBEHHBIX U
AHTPOTIOTEHHBIX M3MEHECHHUIT;, HAXOUTh U aHATH3UPOBATH MHPOPMAITUIO O KUBBIX 00BEKTAX;

— CIIOCOOHOCTh MPUMEHATH OMOJIOTHYECKHUE U SKOJIOTHUECKHUE 3HAHUS 111 aHAJIM3a PUKIIATHBIX
po0JIeM X03SHCTBEHHOMN IeITeTbHOCTH;

— CIIOCOOHOCTh K CaMOCTOSITEIbBHOMY MPOBEACHUIO MCCIIEAOBAHUMN, TIOCTAHOBKE €CTECTBEHHO-
HAyYHOTO KCIIEPUMEHTA, HCIIOIH30BAHUIO MH(POPMAIIMOHHBIX TEXHOJIOTHHA JUIsl PEIICHUS] HAYYHBIX U
npodeccuoHaNbHBIX 3aj1a4;

— CHOCOOHOCTh K OIICHKE JSTHYECKHX AacCIeKTOB HEKOTOPBIX HCCIENOBaHUN B oOnactu
OMOTEXHOIOTHH (KJIIOHUPOBAHKE, UCKYCCTBEHHOE OILJIOIOTBOPEHUE);
npeomMemHubIx:

— c(hopMHpPOBAaHHOCTH TMPEACTABICHUI O POJIM M MecTe OMOJIOTMH B COBPEMEHHOW Hay4dyHOM
KapTUHE MHUpa; TMOHMMAaHWE poJin Ouosiornd B (HOPMHPOBAHWM Kpyro3opa H (PyHKIHOHATBHON
IPAMOTHOCTH JJI pEUICHUS] TPAKTUYECKUX 3a]1a4;

— BJIaJICHUE OCHOBOIIOJATAIONIMMHU TOHATHSMU W TIPEACTABICHUSIMHU O >KUBOU MPHUPOJE, €€
YPOBHEBOM OpraHU3allMd U HBOJIOLNU; YBEPEHHOE MOJIb30BaHHE OMOJOTHYECKONW TEPMHUHOIOTHEH U
CHMBOJINKOM;

— BJIaJICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIIOJIb3YEMbIMH MPU OMOJIOTUYECKUX
HCCIIEOBAHUSAX JKMBBIX OOBEKTOB M DKOCHCTEM: OIMCAaHUEM, HM3MEpPEHUEM, IPOBEACHUEM
HaOII0/IEHUH; BBISIBIICHUE U OLIEHKA aHTPONOTEHHBIX U3MEHEHU B MPUPOJIE;

— Cc(OPMUPOBAHHOCTh YMCHHH OOBSCHATH PE3YJIbTAThl OMOJOTHYCCKUX DKCIEPUMEHTOB,
peliaTh JIeMeHTapHbIe OUOIOTHYECKUE 3a]a4u;

— c(OpMUPOBAHHOCTH COOCTBEHHOW MO3UIIMH IO OTHOIIICHUIO K OMOJIOTHYECKON WH(pOpMAITUH,
MOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB, TTI00ATHHBIM KOJIOTHYECKUM MPoOIeMaM U MyTSIM UX PEUICHHUS.



5. CTPYKTYPA U COJIEP)KAHUE YYEBHOW JUCIHUTIINHBI

5.1. O6beM yueOHOI TMCUUIIIMHBI M BUIbI YUeOHOH padoThl
Pabouast yueOHas mporpamMma JUCHUILIMHBI IIOCTPOSHA IO MOYJIbHO-0JI0YHOMY NpUHIUITY. B
tabnuie 5.1 ykazan 00beM BpeMEHH, 3alJITaHUPOBAHHBIA Ha Peali3alliio BCEX BHJIOB YUeOHOH pabOThI.

Tabmuma 5.1 - OO0beM BpeMeHH, 3aIlUIAHMPOBAHHBIA Ha pean3allMi0 BCEX BHJIOB Y4YCOHOW pabOTHI
3204HOM (hOpMBI O0yUCHHS

Bun yuyeOHo# padoThI O0bem yacoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 108
O0s3aTesIbHAsI Ay AUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 22
B TOM YHCJIE:
TEOpEeTUIEeCKoe 00ydeHne 10
IPAKTUYECKHUE 3aHITUS 12
BHeaynuTopHasi camocTosiTe/IbHAs padoTa odyualomerocs (Bcero) 86
B TOM YHCIIE:
HCCIIeIOBaTeNhCKas paboTa 10
pabota ¢ nHGpOPMAIMOHHBIMU UCTOYHUKAMHU 20
pedeparuBHas padboTa 2
pacueTHO —Tpadudeckas pabora 4
TBOPYECKHE 3aaHUs
MOJIFOTOBKA MPE3EHTAIIMOHHBIX MaTepUAJIOB 20
COCTaBJICHUE TAOJINI], CXEM 10
COCTaBJICHHE OMOPHBIX KOHCIIEKTOB, TE3UCOB 20
ITpoBepka kadecTBa yCBOCHHS M3YUYEHHOT'O MaTepHaja OCYIIECTBISETCS C IPUMEHEHHEM
peituHroBOI TexHomoruu. [Ilpomexxyrounas arrecranus (1 ceMecTp) MPOBOAUTCS 110 OKOHUAHUH
U3y4eHHsI Kypca JUCHUILTUHBL B popMme T depeHIUPOBAaHHOTO 3a4éTa (KOMIIbIOTEPHOE
TECTUPOBAHUE).

5.2. TemaTuyecKkHii IJIaH MO JUCHUILIMHE B pa3pe3e MojayJieii

HanmenoBanue = R KosnnyecTBo ayMTOpHBIX 4acoB
MOJYJIEU U TEM g Q| £ = B TOM YHCIJIE:
2385 88
SS 28 558 Bcero g g
S855 =2 gk JIII3,
g 7= E» S8 & § £ | cemunapbl
= 5l @ & S8
Beseoenue 2 2 2
Moayab 1. YueHue 0 KJIeTKe 10 4 6 4 2
Tema 1.1. Xumuueckas opeanuzayus 4 2 2 2
knemku. Heopeanuueckue coedunenus
knemxu. Cmpoenue u QyHkyuu
KAemKU
Tema 1.2 )KusnenHwiil yuxn Kiemxu 6 2 4 2
Mopayas 2 6 2 4 4
Opranausm. PazmHoxkeHue u




HHIHBHIYAJbHOE Pa3BUTHE
OpPraHu3MoOB

Tema 2.1. Unousuodyanvroe pazsumue 2 2 2
yenoseKa

Tema 2.2. Unousuodyanvroe pazsumue 4 2 2 2
yenoseKka

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

Tewma 3.1. OcHoswbt yuenus o 4 2 2 2
HACIe0CMEEHHOCU U USMEHYUBOCTIU.

Tema 3.2. 3axkonomeprnocmu 4 2 2 2
UBMEHYUUBOCIU

Tema 3.3. Buomexnonozus, eé 4 2 2 2
00CMUMICeHUs: U NepCneKmuesl

pazeumus

Tewma 3.4 Cenexyus pacmenuti, 2 2 2
HCUBOMHBLX U MUKPOOPSAHUIMOB

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

JKU3HM Ha 3emuie. DBOJIIOLIMOHHOE

y4eHune

Tewma 4.1. Teopus s6on0yuu. 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 [lonoowcenue uenoseka 6 2 2 2
cucmeme OpeaHudecKo2o Mupa

Mopayas 5. IIpoucxoxaenue 2 2 2
YyeJ0BeKa

Tema 5.1. Aumponocenes. 2 2 2
Yenogeueckue pacwvl

Moayab 6. OCHOBBI IKOJIOTHH 8 4 4 4
Tema 6.1 Dxonoeuss — nayka o 2 2 2
B3AUMOOMHOMEHUSX OP2AHUIMA U

OKpYydHcaroujeli cpeovl

Tema 6.2 buocghepa- enobanvras 1 1 1
9KocUucmemda

Tema 6.3 buocghepa u uenosex 5 4 1 1
Mogay.asb 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

2.3. TemaTu4ecKuii IJIaH U coJiep:KaHue YUeOHOM UCHMILINHBI

JUis  XapakTepUCTUKU YpOBHS OCBOEGHMsSI Y4eOHOTo MaTepuana HCHOJIb3YIOTCS —ClIeayolne

0003HaYEHUS:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yYEHHBIX OOBEKTOB, CBOICTB);
2. — penpOoAYKTUBHBIN (BBIIOIHEHUE IEATEIILHOCTH 110 00pa3Ily, MHCTPYKIIMHU UJIH 110JI PYKOBOACTBOM)
3.- TPOAYKTHBHBIN (IUITAHUPOBAaHWE W CAMOCTOSITENIFHOE BBHIMIOJHEHUE JEATEIIEHOCTH, pEHICHUE

MPOOJIEMHBIX 3a]1a4)




HaunmenoBanue .
pa3aenoB, MOAYJIEH
U TEM

ConepxaHnue yueOHOro Marepuana, J1adopaTopHbIe U
MpaKTUYECKHUE PabOTHI,
caMmocTosTeNbHas paboTa 00yJaromuxcsi, KypcoBast
pabota (IIpoeKT)

O0BéM
4acoB

YpoBeHb
OCBOEHUS

2

IlepBblii cemecTp

BBenenne

Conep:xanue yueOHOro MaTepuaJia

YpoBHU OpraHu3aliy KUBO MaTepru (MOJICKYISIPHBIH,
KJIETOYHBIW, TKAHEBbIA, OPraHHbIN, OPraHU3MEHHBIH,
MOMYJSIIIMOHHO-BUI0BOM, OMOr€01IeHOTHUECKUH,
ounochepnsiil). Kpurepun ®)uBbIX cucTeM (0COOCHHOCTH
XUMHYECKOT'0 COCTaBa, METab0IN3M, €IUHBIA TPUHIINIL
CTPYKTYPHOM OpraHu3aluu, penpoyKIus,
HACJEJICTBEHHOCTh, '3MEHYMBOCTh, POCT U Pa3BUTHE,
pa3IpaXXuMOCTh, TUCKPETHOCTh, aBTOPETYJISIIHS,
PUTMHYHOCTb, YHEPro3aBUCUMOCTS). [IpokaproTudeckue
1 DYKapUOTHUYECKHE KJIETKU. BUPYyCHI KaK HEKJIETOUHAS
dbopMma kxu3HU U UX 3HAUYeHUEe. boprba ¢ BUpyCHBIMU
3aboneBanusmu (CITU u ap.) LHuTtomnasma u kinerouHas
MeMOpaHa. OpraHouJibl KIETKH.

1,2

Moayanb 1 YueHue o KjieTke

Tema 1.1.
Xumuueckas
opeanuzayus
KemKU.
Heopeanuueckue
coeOuHeHUsl KIemKU.
Cmpoenue u
@yHKYUU KIemKu

Coaep:xanue yueOHOIro MaTepuaJia

Knerka — anemMeHTapHas )KUBasi CCTEMa U

OCHOBHAs CTPYKTYPHO-(DYHKITMOHAJIbHAS €IMHUIIA BCEX
KHUBBIX OpraHu3MoB. Kpartkas

HUCTOPUA U3YUCHUS KIICTKH. XuMuueckas opraHnu3anusa
kieTku. OpraHuyeckre U HeOpraHUYEeCKUE BEIIeCcTBa
KJICTKHU U )KMBBIX OPraHU3MOB. BCJIKI/I, YTJICBOJBI,
JUTH/IbI, HYKJIEMHOBBIE KUCIOTHI ¥ X POJIb B
KJgeTK®e.

1,2

BHeaynuTopHasi camocTosiTe/IbHAsi padoTa cTy/leHTa
Nel: Hanucanue pedeparta K Teme

«Knerounas Teopusi CTpoeHUs opranu3mMoB. Mctopus u
COBPEMEHHOE COCTOSIHHE)

Tema 1.2.
JKusnennwlii yuxn
KIemKu

Coaep:xanue yueOHOro MaTepuaJia

Knerku n ux pasHooOpasue B KJIETOYHOM OpraHU3Me.
Huddepenunponka kineTok. Knetounas Teopust ctpoeHus
opranu3MoB. Muto3. Lluxiiokunes. CTpoeHue MOJEKYI
JHK u PHK. Penmukarus JIHK, Cxembl
HHEPreTHYEcKOro ooMeHa 1 OMOCHHTE3a OellKa.

1,2

IIpakTuyeckoe 3ansaTue Ne 1. HaGmronenue kineTok
paCTeHI/Iﬁ H )KMBOTHBIX IO MUKPOCKOIIOM Ha I'OTOBBIX
MUKpoOIIpenaparax, ux onvcanue. CpaBHeHUE KIETOK
paCTeHI/Iﬁ 1 )KMBOTHBIX HAa T'OTOBBIX MHUKPOIIPEIiaparax.

BHeayauTopHas camocTosiTe/IbHASA padoTa CTyAeHTa
Ne 2 Hanncanue pedepata u npe3eHTaluu K TeMe
CtpoeHue KIETOK MPOKapUOT U FYKapuoOT, CTPOECHUE U
MHOTr000pasue KIETOK pacTeHUH

Y )KHBOTHBIX.

Mopnyas 2. PasMHOKeHHe W MHAMBHIYaJIbHOE Pa3BUTHE OPraHU3MOB
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Tema 2.1
Hnousuoyanvroe
pazeumue
OpeaHU3MO8

Conep:xaHue yueOHOIro MaTepuasa

DOMOpHOHANBHBIN ATal oHTOoreHe3a. OCHOBHBIC CTaANHN
AMOpPHUOHANBHOTO pa3BuTUsl. OpraHoreHes.
[TocTamOpuonanbHOE pa3zBuThe. CXOACTBO 3apObIiei
MPEACTaBUTENICH pa3HBIX ITPYII O3BOHOYHBIX KaK
CBUJIETEIHLCTBO UX IBOJIOLMOHHOTO poAcTBa. [IpuunHbI
HapYIIEHUs B Pa3BUTUU OPraHU3MOB.

1,2

Tema 2.2

Hnousuoyanvroe
passumue Yeno8exa

Conep:kanue y4eOHOT0 MaTepuaJia
PenponykrusHoe 310poBbe. IlocnencrBus BausHus
QJIKOT0JIs1, HUIKOTHHA, HAPKOTUYECKUX BEIIECTB,
3arpsi3HEHUE Cpelibl Ha pa3BUTHE YEJIOBEKA

1,2

BHeayauTopHasi camocTosiTeJIbHAS PadoTa CTyIeHTa
Ne 3 Hanucanue pedepata v Mpe3eHTAIMU K TEME
Brnusaue oxpyxca}omeﬁ CpC€Abl U €€ 3arpsA3HCHUSA Ha Pa3BUTUC
OpraHU3MOB.

2,3

Moayab 3. OCHOBBI T€HETHKH U CeJIeKIHHU

Tema 3.1.

OcHogbl yuenus o
HACIeOCMBEHHOCIU
U UBMEHYUBOCTU.

Coaep:xxanue yueOHOro MaTepuaJia

I'eneTnka — HayKa O 3aKOHOMEPHOCTAX
HACJICICTBEHHOCTH U U3MEHUYUBOCTH OPTraHU3MOB.
I"'MeHpens OCHOBOIUIOKHUK I'eHETHKH. | eHeTrndaecKast
TEPMHUHOJIOTUS U CUMBOJIMKA. 3aKOHBI T€HETUKH,
ycTaHoBjIeHHble MeHieneM. MonoruOpuaHoe u
JUTHOPUIHOE CKpEIIMBaHUE. XPOMOCOMHAs TCOPHUS
HacCJIeICTBEHHOCTH. B3aumoeicTBrue reHoB. [ eHeTHKa
noja. CLHenjeHHOe C II0JI0M HacleAoBaHue. 3HAUCHHUE
TCHETUKH JIJIA CEJICKIIUK M MeIuIUHbI. HacneacTrBeHHEIC
00JIe3HN YeIOBeKa, UX MPUYNHBI U MPOPUIAKTHKA.

BHeayauTopHasi caMocTosITeJIbHAs padoTa CTyJAeHTa
Ne 4

3amuTa UHIUBUAYATHHOTO TPOEKTa

Brvsiaue KypeHusl, ymoTpeOIeHHs aKOT OISl U
HAapKOTHUKOB POAUTCIIAMHA HA 3M6pI/IOHaJ'IBHOC pPa3BUTHC
pebeHka.

Burtamunsl, pepMeHTHI, TOPMOHBI U UX POJIb B
opranusmMe. HapyuieHus: mpu ux HeJJOCTaTKE U U30BITKE.

2,3

Tema 3.2
3CZKOHOM€pHOCmu
UBMEHYUBOCMU.

Conep:xxanue yueOHOro MaTepuaJa

HacnencTBenHas, Ui TeHOTHUIMYECKAs U3MEHUYHNBOCTD
Mo i (DUKAIIMOHHAS WJIM HEHACIICACTBCHHAS
M3MEHYUBOCTh. | 'eHeTnka yenoBeka. [ eneTnka u
MeauIHA. MaTepraibHbIE OCHOBBI HACIICICTBEHHOCTH U
W3MEHUYUBOCTH. [ €HEeTHKa U IBOJIOLMOHHAS TEOPUS.
I'eneTrka monyJsium.

1.2

BueayauTopHasi caMmocTosiTeJIbHAS PadoTa CTyIeHTa
Ne § JIpamaTudeckue CTpaHUIIbl B HICTOPUH PA3BUTHS
TCHETHKH.

Tema 3.3.
Buomexnonoaus, eé
00CMUMICEHUSL U
nepcneKmusbl
pazeumusi

Copnepxxanue yueOHOIro MaTepuasa

BHOT@XHOJ’IOFI/IH, €€ NOCTHXKCHUSA U IICPCIICKTHUBBI
pa3BUTHSL. DTUUECKUE ACTIEKThl HEKOTOPBIX TOCTHKEHUH
B OMOTEXHOJIOTHH.

1,2
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Tema 3.4 Cenexyus

BHeayauTopHas camocTosiTeJIbHAsA padoTa cTyAeHTa 2 3
Ne 6 Hanucanue cooOmieHui U Ipe3eHTaui Ha TeMy

KinoHupoBaHue )KUBOTHBIX

Conep:xxanue yueOHOIro MaTepHaJia 2 1,2

KnonupoBaHue UBOTHBIX (IIPOOIEMBI

pacmenuii, KJIOHHPOBAHHS YCIIOBEKA).
HCUBOMHBIX U
MUKPOOP2AHUZMO8
Moayas 4. IlpoucxoxkaeHue U HaYAJbHbIE 3TANbI PA3BUTHSA KM3HU Ha 3emJie. JBOJTIOIHOHHOE
yueHHe
Conep:xanue yueOHOro MaTepuaJia 2 1,2
Tema 4.1. Teopus ['unoressl NpoUCX0XKACHUS KU3HU. VI3yueHne oCHOBHBIX
veonoyuu 3aKOHOMEPHOCTEN BOSHUKHOBEHUS, Pa3BUTHUS U
CYIIIECTBOBAHMS JKU3HU Ha 3eMJie. Y CI0KHEHHUE KUBBIX
OpraHU3MOB B IIpoliecce IBooIK .MHorooopasue
YKUBOTO MHpa Ha 3eMJie U COBpEMEHHAas ero OpraHu3alus.
BueayauTopHasi caMocTosiTe/ibHAs padoTa CTyJdeHTa 2 2,3
Ne 7: CooOlieHre U Mpe3eHTaIHs Ha TEMY
CoBpeMeHHBIE MPEACTABICHHUS O 3aPOXKICHUN KU3HU.
P ACCMOTPCHHUEC U OIICHKA PA3JIMYHBIX THITOTE3 IPOUCXOXKICHUA
Coaep:xanue yueOHOro MaTepuaJia 2 1,2
Tema 4.2.. Maxpo- u | Konuemnuus Buza, ero kputepuu. [onynsuusa —
MUKDPOI60IHOYUU CTPYKTYpHas €IMHULA BUJIA U 3BOJIFOLUH. [[BHKyIIHE
cuIibl 3BoJtOIMU. CHUHTETUYECKAsl TEOPHS IBOJIOIUH.
MuxkposBostonius. COBpeMEHHbIE TTPEICTABICHUS O
Bugoo6pazoBanuu(C. C. YerBepukos, 1.
W.1Imanbraysen). Makpospomtonus. JJokazarenbcTBa
HBOJTIOIUU.
Coxpanenue OMOJIOTHYECKOTO MHOT000pa3us Kak OCHOBA
YCTOHYMBOCTU OHOC(hEPHI U TPOTPECCUBHOIO €€
pa3BuTus. [Ipnunnbl BeiMupanust BU0B. OCHOBHBIE
HaIpaBJICHUs YBOJIIOIIMOHHOTO Tporpecca.
buonornueckuii mporpecc ¥ OMOIOTUYECKUI perpecc.
Coaep:xanue yueOHOro MaTepuaJia 2 1,2
Tema 4.3. Paseéumue | T'eoxpoHonoruueckas HCTOPHUs 3EMIIH; OCHOBHBIE
Op2aru4ecKoco Mupd | ganpaBJICHUA 3BOJIIOLIUH, PA3BUTHE Ha3€MHBIX
OpPTaHU3MOB; METO/IbI UCCJICIOBAHUS MTAJICOHTOJIOTHH,
3HAYEHHE U3YUYEHUS UCKOAEMbIX; IJIABHBIE ITYTH
OpraHUYECKOM HBONIOIUH (apoMopdo3, HANOATANITAINA,
JIereHepaLysl)
Conep:xxanue yueOHOro MaTepuaJia 2 2
Tema 4.4. DBOIIOLMS IPUMATOB, CTAIUK JBOJIIOLUH YETOBEKA,
Tlonooicenue COBPEMEHHBIE dTaIIbl YBOJIIOINN YE€JIOBEKA.
uenogexa 6 cucmeme
OpP2aHUYEeCK020 MUpa
Monayas S. IIpoucxoxaenue yejioBexka
Tema 5.1. Copaepxxanue y4yeOHOro MaTepuasa 2 1,2
Anmponoecenes. AHau3 1 OLIEHKA Pa3JIMYHbIX TUIIOTE3 O MPOUCXOKIACHUU
Yenoseueckue pacet | 4enoBeka. PazButre yMeHHs CTPOUTH JOKa3aTEIbHYIO

6a3y 10 CpaBHHTCHBHOﬁ XapPaKTCPUCTUKE UCIIOBCKA U
IMPUMATOB, TOKa3bIBasA UX POACTBO. Brisgsienune sTanos

12



SBOJIIOIIMH YeJIOBEKa. Y MEHHE JI0Ka3bIBaTh PaBCHCTBO
YCJIOBCUYCCKUX paC Ha OCHOBAHHWU UX POACTBA U CIUHCTBA
IMPOUCXOKACHUA.

Pa3zButne TOJICPAaHTHOCTH, KPUTHKA paCu3Ma BO BCEX €ro
IMMPOABJICHUAX

Moayab 6. OCHOBBI IK0JI0TUH

Tema 6.1 Dxonoeus —
HAayKa o
83AUMOOMHOULEHUSX
opeanusma u
OKpYdHcaroujen
cpeovl

Conep:xaHue yueOHOIo MaTepuasa

W3ydeHue 3K0I0ruyecKux GakTopoB U UX BIMSHUSA Ha
OpraHu3Mbl. 3HAKOMCTBO C 9KOJIOTUYECKUMHU CUCTEMaMH,
UX BHUJIOBOM U MIPOCTPAHCTBEHHOM CTPYKTypaMu. Y MEHHE
OOBSICHATH IPUYMHBI YCTOMYUBOCTH M CMEHBI SKOCHCTEM.
O3HakoMJIEHHE ¢ MEKBHUIOBBIMU B3aUMOOTHOIIICHUSMU
B DKOCHUCTEME: KOHKYPEHIIUEH, CHMONO030M, XUIITHUYE-
CTBOM, MapasUTU3MOM. YMEHUE CTPOUTD APYCHOCTD
PacTUTENBHOTO COOOIIECTBA, MMHUIIEBBIC IIETIH U CETH B
OHoLIeHO03€e, a TAKXKE IKOJIOTUYECKUE MUPAMUJIBI.

3HaHUE OTIIMYUTENBHBIX MPU3HAKOB HCKYCCTBEHHBIX CO-
00IIECTB — arpO’KOCUCTEMBI  YPOOIKOCUCTEMBI.
Onucanue aHTPONOTCHHBIX M3MEHEHUH B €CTECTBEHHBIX
MPUPOJHBIX JaHIIaTax CBOSH MECTHOCTH.
CpaBHHTENBHOE OTIMCAHUE OTHOM U3 €CTECTBEHHBIX MPHU-
POJHBIX CHCTEM (HampuMep, jeca) U Kakon-HUOyAb
arpo3KoCUCTEMBI (HanpuMep, MIIEHUYHOTO MOJIs).
CocraBieHue cxeM Iepeiady BeleCTB U SHEPTUH 1o 1ie-
5IM IUTAHMSI B TPUPOIHOMN SKOCHCTEME M arpolieHO3e

1,2

Tema 6.2 buocgepa-
enobanvhas
aKocucmema

O3nakomienue ¢ yuenueM B. U. Bepnanckoro o
ounocepe kak o rIodaTBEHOM 3KocucTeme. Hanmane
MIPEICTABICHUS O CXEME IKOCUCTEMBI Ha MPUMEpe
O6uocdepsl, KpyroBOpOTE BEIIECTB U MPEBPAIICHUN
SHeprum B Ouocdepe. YMeHHe 10Ka3bIBaTh POJIb KUBBIX
OpraHu3MoOB B OMocdepe Ha KOHKPETHBIX TpUMepax

1,2

Tema 6.3 buocghepa
U uenogex

HaxosxneHue cBsi3u u3MeHeHus B Ouocdepe ¢ nocnen-
CTBHSIMH JICSITETPHOCTH YEJIOBEKA B OKPYIKAIOIIEH cpejie.
YMeHue onpenenats BO31eHCTBIE TPOU3BOICTBEHHOM
NeSITeTHHOCTH Ha OKPYKAIOIIYIO Cpely B 001acTH CBOEH
Oynymieit mpodeccun. O3HaKOMIIEHHE € TI00aTLHBIMU
HKOJIOTHYECKUMHU MPOOIEMaMH U YMEHHUE OTPECTIAThH
NyTH UX perieHus. OnucaHue U NpaKkTHYECKOe CO3/1aHue
HCKYCCTBEHHOH 3KOCUCTEMBI (TIPECHOBOTHOTO
aKkBapuyma). PemieHre sK0oJ0rn4eckux 3aj1au.
BHeayauTopHas camocTosiTeJIbHAs padoTa CTyJAeHTa
Ne 8

3ammTa HTHINBUAYAILHOTO TIpoekTa [IpudauHbI 1
I'paHUIIBl YCTOHYUBOCTH OHOChEpHI K BO3ACHCTBUIO
JeSTEIbHOCTH JIF0JIeil. 3HAaKOMCTBO € TPyOUaThIMU
CTPYKTYpaMH B IPUPOJIE€ ¥ TeXHUKE. Mojenu ckiiaauaToi
CTPYKTYPBI, HCTIOJIb3YEMbI€ B CTPOUTEIIHCTBE

1,2

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

Conep:xanue yueOHOro MaTepuaJia

O3HaKoOMJIEHHE C TPUMEPAMH UCIIOIb30BAHUS

B X031 CTBEHHOU JIeATCIHHOCTH JIIOICH
MOP(POPYHKITMOHAITBHBIX Y€PT OpraHU3AIMK PACTEHUN U
JKUBOTHBIX MPHU CO3JaHUU COBEPIIEHHBIX TEXHUYECKUX

CHCTEM U YCTpOﬁCTB 110 aHAJIOTHH C )KXUBBIMH CHUCTEMAaMH.

3HAaKOMCTBO C TPyOUaTHIMHU CTPYKTYypaMH B KHBOU MPH-
poJie ¥ TEXHUKE, A3POJMHAMUYECKUMH U TMIPOJUHAMU-
YECKUMHM YCTPONCTBAMH B )KUBOU IIPUPOJIE U TEXHUKE.
YMeHHue CTpOUTh MOJIEIH CKJIAA4aTON CTPYKTYPBI,
UCIIOJIB3YEMBIE B CTPOUTENBCTBE

1,2

Bcero nmo kypcy: 54
Breayauropnas paboTa cryneHTa 18
O6si3aTesbHasi ayAUTOPHAs HArpy3Ka 36
B TOM YHCJIE:

TeopeTHyecKoe 00ydueHue 34
NPaKTUYCCKHUE 3aHATHS 2

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

Hcropust 1 COBpeMEHHOE COCTOSIHHE.

HacnencrBennast nunpopmanus u nepeiava ee u3 MOKOJCHUS B IOKOJICHHUE.
JlpamaTtruecKkue CTpaHUIIbl B UCTOPUH Pa3BUTUS FEHETUKH.

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

«Cucrema npupoab» K.JIunHes u ee 3HaueHue JUIsl pa3BUTHSI OMOJIOTUU.

COBpeMeHHBIC MMPEACTABJIICHUA O MCXAHU3MAX U 3dKOHOMEPHOCTAX 3BOJIFOLUH.

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

Yenoseueckue pacsl. OMacHOCTb pacu3Mma.

BoszeiicTBue uennoBeka Ha IPUPOAY Ha PA3JIMYHBIX ATallaX Pa3BUTUS 4EJIOBEYECKOTO OOIECTBA.
BnusiHue okpyskarolei cpeipl U €€ 3arpsi3HEHNs Ha Pa3BUTHE OPraHU3MOB.
Bnusinue xypenusi, ynotpediieHus alnKkorosis U HApKOTUKOB POAUTENSIMU Ha SMOPHOHAIBHOE pa3BUTHE

pebeHka.

Burtamunsl, pepMeHTBI, TOPMOHBI U UX POJIb B OpranuisMme. Hapyiienus npu ux HepocTaTke v

U30BITKE.

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

buoneno3st (BKOCI/ICTCMLI) pa3HOTro YPOBHA U UX COIMOJYNHCHHOCTL B r100abHOM 9KOCUCTEME —

ounocdepe.

BunoBoe u axonoruyeckoe pazHooOpasue OMOIeH03a Kak OCHOBA €T0 YCTOWYMBOCTH.

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

CTpaHax.

PanmonanbHO€E UCIIOIB30BAHKE U OXPaHa HEBO30OHOBIISIEMBIX IPUPOAHBIX PECYPCOB (Ha KOHKPETHBIX

pUMeEpax).

OmnacHOCTh TJI00ANIBHBIX HapylIeHUH B Orocdepe. O30HOBBIE «IIBIPBI», 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/IOB /1eSIT€IbHOCTH
CTYAEHTOB
(Ha ypoBHe y4eOHBbIX 1elCTBHIH)

BBenenue

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

YYEH

NE O KJIETKE

XuMuueckas OpraHu3anus KICTKU

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

CrtpoeHue U GyHKIMU KIETKA

N3y4yenue cTpOeHHUs KIETOK 3YKapUOT, CTPOEHUS U
MHOT000pa3us KJIETOK PACTEHUM U )KUBOTHBIX C
IIOMOILBIO0 MUKponpenapaToB. HabumoieHue KieTok
pPacTeHUM U KUBOTHBIX 10T MUKPOCKOIIOM Ha FOTOBBIX
MUKpOIIpenaparax, ux onucanue. Ilpurorosinenue u
OIMCaHNE MUKPOIIPENAPaTOB KJIETOK PACTEHUM.
CpaBHEHHE CTPOEHHUS KJIETOK PACTEHUI U JKUBOTHBIX
10 TOTOBBIM MUKpOIIperapaTam

OOMeH BelIecTB U NMPEBpAILEHUE SHEPTUHU B
KJIETKE

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

JKW3HEHHBINH [IUKIT KIETKH

O3HaKOMJIEHHE C KJIIETOYHOW TEOpUEN CTPOCHHUS
OpPraHU3MOB. Y MEHUE CAMOCTOATEIBHO 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 3HAHUSMU O PA3MHOXKEHUHU KaK O
BAKHEMIIEM CBOWCTBE KUBBIX OPraHU3MOB. Y MEHHE
CaMOCTOSITEIIbHO HAaXOIUTh OTINYNS MUTO3a OT
Me€H03a, OIPEAEIIsis IBOIOLMOHHYIO POJIb 3TUX BUIOB
JIeTICHUS KIIETKHA

WNHnnBuayanbHOE pa3BUTHE OpraHU3Ma

BelsiBlIeHHE U ONTMCaHUE ITPU3HAKOB CXOJCTBA
3apOABIIIEH YeJIOBEKA U IPYTUX MO3BOHOYHBIX KaK
JI0Ka3aTeJIbCTBA UX DBOJIIOLMOHHOIO POJICTBA.
[Tonmy4yenue npencTaBiIeHHs O MTOCIEICTBUIX BIUSHUS
AJIKOT0JIsl, HHKOTUHA, HADKOTUYECKUX BEILECTB,
3arpsi3HEHMS CPelbl Ha Pa3BUTHE U PENPOIYKTUBHOE

3J0pPOBLC UCJIIOBCKA
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OCHOBbI 'EHETHUKHM U CEJIEKITNN

3aKOHOMCpHOCTI/I HU3MECHYHUBOCTH

O3HaKOMJICHHUE C HACIEACTBCHHOU U
HeHaCHGI[CTBeHHOfl N3MCHUYHNUBOCTBLIO U €€
OMOJIOTUYECKON POJIBIO B BOJIIOITUH )KHBOTO MUPA.
[Tonydyenue npeacTaBiIeHUs O CBA3U EHETUKHU U
MeauIMHEL. O3HaKOMIJIEHUE C HACIEICTBEHHBIMHU
O0JIE3HSIMU YeJIOBEKA, UX TPUUUHAMH U
npoduIakTukon. Mi3ydeHue BIUsSHUS aJKOroJu3Ma,
HapKOMaHI/II/I, KypeHI/ISI Ha HACJICACTBCHHOCTH HaA
BHJIeOMaTepraiie. AHaIU3 PEHOTHITHYECCKOM
N3MCHUYHNBOCTHU. BBIHBHGHH@ MYTaI‘eHOB B
OKPY’KaIOIIIEH Cpejie M1 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 MHOI000pa3us U MPOUCXO0KICHUS
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 KIOHUPOBAHUS 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
MIPOMCXOXICHUS KU3HU. [loydeHre nmpeacTaBacHus
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 MPEICTABUTEISIMU
PEIKUX W UCUE3AOIINX BUIOB PACTCHUHN U )KUBOTHBIX.
[TpoBenenmne onucanus ocodeit 0JTHOTO BUAA O
MOP(}OITOTHYECKOMY KPUTEPHIO TIPH BHITIOTHECHUH
naboparopHoit paboThl. BeisiBneHue uept
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Pa3HBIM CpeiaM
oOuTtanus (BOJHOM, HA3eMHOBO3AYIIHOMN, TOYBEHHOM)

Hctopust pa3BUTHS SBOTIOIMOHHBIX UICH

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

MHUKpPO3BOTIOLHS U MAKPOIBOJIFOLIHS

O3HakoMJIEHHE ¢ KOHLENINeH BH1a, €€ KpUTEPUSIMHU,
10100p MPUMEPOB TOTO, YTO MOMYJIISIHS —
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CTPYKTYpHAasi €IMHHULIA BUJIa U HBOJIIOIUH.
O3HaKOMJIEHUE C IBMKYLIIUMUCS CUJIAMU HBOJIFOLIUN U
€€ JI0Ka3aTelbCTBaMU. Y CBOEHHE TOr0, YTO
OCHOBHBIMH HANpPAaBJICHUSIMH 3BOJIFOIUOHHOTO
mporpecca sIBISIFOTCS OMOJIOTHUECKUN TTPOrpecc 1
Ouooruueckuii perpecc. Y MEHUE OTCTauBaTh
MHEHUE, O COXPaHEHUU OMOIIOTHYECKOTO
MHOT000pa3us Kak OCHOBE YCTOMYUBOCTU OUOCGHEpHI U
MIPOTPECCUBHOTO €€ Pa3BUTHS. Y MEHUE BBISBIISATH
IIPUYMHBI BBIMAPAHUs BUJIOB

ITPOUCXOXJIEHNE YEJIOBEKA

AHTpoOIoreHes

AHanu3 ¥ OLEHKA Pa3IMYHBIX TUIIOTE3 O
MIPOUCXO0KICHUH YeloBeKa. Pa3BuTre yMeHUs: CTPOUTD
JI0Ka3aTeNbHYI0 0a3y M0 CPaBHUTEIbHON
XapaKTEPUCTHKE YEJIOBEKA U MPUMATOB, JJOKA3bIBAsSI KX
poJcTBO. BhIsSIBIEHNE 9TaNIOB SBOJIOIUH YEIOBEKa

Yenoseueckue pachl

YMeHue 10Kka3bIBaTh PABEHCTBO YEJIOBEUECKHUX Pac Ha
OCHOBAHMHU UX POJACTBA U €MHCTBA IPOUCXOXKICHHS.
Pa3BuTHe TOJIEpaHTHOCTH, KPUTUKA pacu3Ma BO BCEX
€ro MposIBJICHUAX

OCHOBbBI 5KOJIOT'MH

DKOJI0Tusl — HayKa O B3aUMOOTHOILLIEHUX
OpPraHU3MOB MEXIY CO00M U OKpYXkaromien
cpenoiu

M3yueHue 5K0JI0rn4ecKrx (pakTopoB U UX BIMSHUSA Ha
OpraHH3MBlI. 3HAKOMCTBO C DKOJIOTMUYECKUMU
cUCTeMaMHM, UX BUJIOBOM U MPOCTPaHCTBEHHOMN
CTPYKTypaMu. Y MeHHE OOBSICHATh TPUUUHBI
YCTOMUUBOCTH M CMEHBI 3KocucTeM. O3HaKOMIIEHHE C
MEXBUAO0BBIMU B3aUMOOTHOIIICHUAMHA B DKOCHUCTEME:
KOHKYpeHLIUEeH, CHMOM030M, XUIITHUYECTBOM,
Mapa3uTU3MOM. Y MEHUE CTPOUTH SIPYCHOCTh
pPacTUTENLHOTO COOOIIECTBA, MUIIEBHIEC LIENU U CETH B
OnoreHo3e, a TakKe HKOJIOTMYECKHE THPAMUJIBL.
3HaHuE OTJIMYUTENBHBIX PU3HAKOB HCKYCCTBEHHBIX
COO00I1IECTB — arpo3KOCHUCTEMBI U YPOOIKOCUCTEMBI.
Onucanue aHTPONOTeHHBIX U3MEHEHUH B
€CTECTBEHHBIX MTPUPOAHBIX JaHAmIapTax 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 YHEPIUHU MO LEMsIM 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’KaIOIIYIO Cpely B 001aCTH CBOCH 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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HKOJIOTUYECKUX 337a4. J[eMOHCTpUpOBaHHE YMEHUS
MOCTaHOBKH LeJIeH NesTeIbHOCTH, TUTAHUPOBAHUS
COOCTBEHHOM JIESITETbHOCTH ISl JOCTHKCHUS
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, JKUBOTHBIM U HX
COOOIIECTBAM) U UX OXPaHE

NOHUNKA

buonuka kak 0JlHO U3 HanpaBIICHUI
OMOJIOTUU U KHOCPHETHKH

O3HakoMIIEHHE ¢ IPUMEpPaMH UCIIOIb30BAHUS B
XO35MCTBEHHOU JEATEIbHOCTH JIIOIEH
MOpGO(YHKIIMOHAIBHBIX YE€PT OPraHU3alK PaCTeHU
Y KMBOTHBIX IIPU CO3JaHUU COBEPLICHHBIX
TEXHUYECKHUX CUCTEM U YCTPOMCTB IO aHAJIOTHH C
JKUBBIMH CHCTEMaMH. 3HAKOMCTBO € TPyOUaTbIMU
CTPYKTYPaMH B JKUBOM IIPUPOJIE U TEXHHKE,
a’POAMHAMUYECKUMU U TUAPOAUHAMUYECKUMU
YCTPOMCTBAMM B KUBOH NPUPOJE U TEXHUKE. Y MEHUE
CTPOUTH MOJIENN CKJIAA4YaTOU 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 NOMEeu|eHUA:

1. KaGuner 6uoJ10ruN, OCHAIIEHHBIH 000Py10BAHHEM:

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

- pabouee MecTo mpernoaBaress (CTo, CTyN);

- yueOHO-METO/IMYECKUN  KOMIUIEKC IO JAUCHUIUIMHE (pabourwe mporpaMmbl, KaJeHIapHO-
TEMaTHUYECKHE IJIaHbl, pa3pabOTKU YPOKOB MO JUCIUILIMHE, y4eOHO-METoIn4Yeckoe obecreueHne K
KOKIOMY YPOKY, B T.4. MPE3EHTAIMH K YPOKaM, KOMIUIEKT BUICOYPOKOB, KOMILIEKT KOHTPOJBHO-
OIICHOYHBIX CPEACTB U JIp.);

- IEMOHCTPAIIMOHHBIH CTOJI;

- y4eOHO-HAIJIAIHBIC TOCOOUS IO OMOJIOTHH:

¢ TeXHUYECKUMHU CPeICTBAMH 00yUYeHH s :

- KOMITBIOTEP C JIMIIEH3UOHHBIM TPOTPAMMHBIM 00eCTICUCHUEM;

- 3JIeKTpOHHAas 06a3a HOPMAaTUBHOM TOKYMEHTALIUU;

- MYJIbTHMETUATIPOEKTOP;

- UHTEepPaKTUBHAs J10CKa

2. KaOuner unpopMaTHKH, OCHAIIEHHBII 000py/A0BaHNEM:
- TIOCAJIOYHBIC MECTAa MO KOJHMYECTBY OOYYAIOMIUXCS (CTOJBI, CTYJbS IO YHUCITY MOCATOYHBIX
MeCT);

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

¢ TeXHUYECKUMHU CPeICTBAMH 00yUYeHHs:

- KOMITBIOTEP C JIMIIEH3UOHHBIM TIPOTPAMMHBIM 00€CIICUCHHUEM;

- 9JIeKTpOHHAas 6a3a HOPMAaTUBHOM TOKYMEHTAIIUU;

- MYJIbTHMETUATIPOEKTOP;

- UHTEepPaKTUBHAS JI0CKa

7.2 Hughopmayuonnoe obecneuenue peanuzayuu npozpammol

Jns peanuzanuu nporpammbl OMOnMOTeuHBI (OHA (uiIMana uUMeeT TedyaTHble W /WIH
JNIEKTPOHHBIE 00pa30BaTeIbHBIE PECYPCHI, PEKOMEHIyeMble JUIS HUCIIOJIb30BAHUS B 00pa30BaTEIbHOM
nporecce

7.2.2. Dnekmponnvle pecypcol

Ocnognasa numepamypa:
1.Mycradun, A.I'. buonorus : yuebnuk / Mycradpun A.I'., 3axapos B.b. — Mocksa : KnoPyc, 2020. —
423 c.. https://book.ru/book/932501

Jlonoanumensnule tumepamypa.

1.Konecuukos, C.H. buonorus: mocobue-penerutop : yuedHoe mocooue / Konecankos C.1. —
Mocksa : KnoPyc, 2021. — 537 c. https://book.ru/book/938037

2. BacrokoBa, A.T. MukpoOunosorusi, Gu3noIOTHs MUTaHWS, CAHUTAPHS U TUTHEHA | YYeOHUK /
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3.3. Odowue mpebosanus K opzanuzayuu 00pazo0eamenbHo20 npoyecca
OcBoenne 00y4arOIUMHUCS AUCUUIUIMHBL MPOXOAUT B YCIOBHUSIX CO3JaHHON 00pa30BaTENbHON CpPE/Ib
Kak B y4eOHOM 3aBEJCHUHM, TaK U B OpPraHHU3alUsiX, COOTBETCTBYIOIIUX MNPOPIII0 H3ydaeMOu
JUCLUIUINHBI.
W3ydyenue nucuuruivsbl: «buonorus» mnpeamecTByeT OCBOEHHUIO IUCHUIUIMH MNPOo¢EeCCHOHATBHOIO
LUKJIA.

3.4. Kaopoeoe obecneuenue oopazosamenvnozo npouecca
1.MarycoBckas A.K. — okonumna xumuueckuit pakynpteT JIBI'Y B 1972 1., cTax pabotsl - 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 CaMOCTOSTEIbHOM pa6OTBI,
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)

(I)OprI H METOAbI KOHTPOJIA 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

— IIOHMMAaHUEC B3aUMOCBA3H U B3aMMO3aBUCUMOCTHU
CCTCCTBCHHBIX HAYK, UX BJIMSAHUSA Ha OKPYIKAIOLIYIO CPEAY,
9KOHOMHYCCKYIO, TCXHOJOTHUYCCKYIO, COIMAJIbHYTIO U
OTHYCCKYIO C(I)epbl JACATCIBHOCTH YCJIOBCKA,

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 KyIbTYypPOU MBIIJICHUS,
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;

WHJVBHIyaJIbHBIA OIIPOC

OIICHKA MMCbMCHHBIX pa60T;
TECTUPOBAHUC,
MPAKTUYCCKUEC 3aHATHA

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

YCTHBIN OIIPOC;

OILI€HKA ITMCbMCHHBIX pa60T;
TECTUPOBAHUE;
MPAKTUYCCKUEC 3aHATUA

— obnaaHue HaBbIKaMU O6e301acHOi paboThI BO
BpEMSI TIPOCKTHO-HUCCIICIOBATEIIECKON |
AKCIIEPUMEHTATLHON JeSITeNbHOCTH, TIPU UCTIONB30BAHUU
J1a00paTOPHOTO 0OOPYIOBAHNS;

YCTHBIN OIIPOC;

OII€HKAa INMCbMEHHBIX pa60T;
TECTUPOBAHUE;
MPAKTUYCCKUEC 3aHATUA

— CIOCOOHOCTH MCIOJIB30BATh PUOOPETEHHBIE
3HAHUS U YMEHUS B IPAKTUUECKON AESITETbHOCTU 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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QJIKOTOJIM3Ma, HAPKOMAHUH ); TPaBUJI MIOBEICHUS 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);
MIPAKTUYECKHUE 3aHSITHS,
OIICHKA BBINTOJIHEHHSI BHEAYTUTOPHOM

(camocTosATEIHHOI) pabOTHI

— MOTHBAIIMEH K OCYIIECTBICHUIO MPodeccrnoHaIbHON
NesITeNIbHOCTH;

YCTHBIN onpoc ((ppoHTANBHBIH);

NPaKTHYECKHE 3aHATHUS;

OLICHKA BBIMTOJIHEHHS
BHEAYIUTOPHOHU (CaMOCTOSITEIBHOMN)
paboThI

MOBBIIICHUE HHTEIUICKTYaJIbHOTO YPOBHS B IIPOLIECCE
U3Y4YEHUsST OMOJIOTHYECKHX SBJICHUM; BBIIAIOIINAXCSA
JOCTHKEHUM OMOJIOTHH, BOILIEAIINX B 0OIIEUEI0OBEUYECKYIO
KYJbTYPY; CIOKHBIX U IIPOTUBOPEUYMBBIX IIyTEW Pa3BUTH
COBPEMEHHBIX HAay4HbIX B3IVIAJOB, UICH, TEOpui,
KOHUENIMH, TUroTre3 (0 CYHUIHOCTH U MPOUCXOKICHUHU
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 COBPCMCHHBIX HHQ)OpMaHI/IOHHO'
KOMMYHHUKAIIUOHHBIX TeXHOHOFHﬁ;

YCTHBIH orpoc (GpOHTANbHBIN);

MIPAKTUYCCKHUEC 3aHSITHS,

OIICHKA BBITTOJIHEHUS
BHEAYJUTOPHOH (CAaMOCTOSATETHLHOM)
paloThI

CIOCOOHOCTh TOHMMATh MPHUHIMIIBI yCTOMYMBOCTH U
MIPOAYKTUBHOCTH >KMBOW NPUPOABI, IIyTH €€ H3MEHEHUS
[0/l BIUSIHUEM aHTPOIIOT€HHBIX (PaKTOPOB, CIOCOOHOCTH K
CHCTEMHOMY  aHalu3y TIJOOAJbHBIX  JKOJIOTMYECKUX
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 U poOJlb
OMOJIOTMYECKUX 3HAaHUI B TNPAKTHUECKOW AeATeIbHOCTH
JOJIeH, pa3BUTUU COBPEMEHHBIX TEXHOJIOIH; ONpeAesiTh
KHUBBIE OOBEKTHl B MPUPOE; MPOBOJUTH HAONIOJCHUS 32
PKOCHUCTEMAaMU C LENbI0 HX ONHUCAHWS 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 JI1  aHajlv3a [PUKIaJHBIX
npo6neM XO31CTBEHHOM ACATCIIBHOCTH,

WHJVBHIyaJIbHBIA OIIPOC
OIIEHKa MHCbMEHHBIX paboT;
TECTUPOBAHUE;
MIPAKTHYECKUE 3aHATUS

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

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,;
MOHWMAaHKUE POJIn OWoNIOTMU B (DOPMHUPOBAHHH KPYro3opa
U (QyHKUMOHAIBHOM  TPaMOTHOCTH  JJIS  PELICHUS
MPAKTUYECKUX 3a/1a4;

WHIUBHUIYAIBHBIA OTIPOC
OIICHKA IMMChbMEHHBIX PaboT;
TECTUPOBAHUE;
MPAKTUYECKUE 3aHATHS

— BJAJEHUE OCHOBOIIOJIATAIOUIMMH IOHATHAMHU U
IIPEACTABICHUAMU O JKMBOM IIPUPOAE, €€ YPOBHEBOU
OpPraHM3alMiM M D3BOJIOLMHU; YBEPEHHOE II0JIb30BAaHUE
OMOJIOTUYECKOI TEPMUHOJIOTHEH U CHMBOJIMKOM;

YCTHBIN OIIPOC;

OLIEHKa IMCbMEHHBIX paloT;
TECTUPOBAHUE;
IIPAKTUYECKUE 3aHATHUSA;

VHJIUBUYyAJIbHBIN OIIPOC.

— BJAJICHUE OCHOBHBIMH METOJAMU HAy4YHOIr'O
IMO3HAHMUS, HCIOJIb3YEMBIMU  TIPU OMOJIOTHYECKHUX
HCCIEIOBAHUAX  JKUBBIX OOBEKTOB M  DKOCHCTEM:
OMHUCAaHUEM, HW3MEPEHHEM, TMPOBEICHUEM HaOJI0ICHHUI;
BBISIBIICHUE W OILIEHKAa AaHTPOIOTEHHBIX W3MEHEHUM B
MIPUPOJE;

VHJIUBUYAJIbHBIN OIIPOC
OIICHKA IMMChbMEHHBIX PaboT;
TECTUPOBAHUE;
MPAKTUYECKUE 3AHATUSA

—  chOpPMHPOBAHHOCTb  yYMEHHUM  OOBACHSITH
pe3ynbTaThl OMOJOTHYECKMX JKCIEPHUMEHTOB, pellaTh
dJIEMEHTapHBIE OMOJIOTHYECKHE 33a4H;

I/IH,HI/IBI/II[yaJ'IBHHﬁ OIIpOC
OLICHKA MNCbMCHHBIX pa60T;
TCCTUPOBAHHC,
MPAKTUYICCKUEC 3aHATHUA

— chOpMHUPOBAHHOCTh COOCTBEHHOHN MO3ULIUU TIO
OTHOIICHUIO K OMOJIOTru4ecKoi HH(OPMAIIUHU, TTOTydaeMOM
U3 Pa3HBIX HCTOYHUKOB, TJIOOATBHBIM SKOJIOTUYECKUM
mpo0JIeMaM U MyTSM UX PEIICHUSI.

YCTHBIN OIIPOC;

OLIEHKa IMCbMEHHBIX paloT;
TECTUPOBAHUE;
IIPAKTUYECKUE 3aHATHSA;

WHMBHIyaJIbHBIA OIIPOC.

8.2.0uemca HHAUBUAYAJIbHBIX 06p33OBaTeJII)HI)IX JOCTHKEHUII 110 pe3yjabTaTaM TEKYLIECTO

KOHTPOJIA U npOMemyT()quﬁ aTTeCTallun

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

Ne Buasl pator 3a cemectp — 100 0a10B
Tekymas CemectpoBas Texkymas Hrorosas
aTTecTanus lc. aTTecTanus 2c.
lc. 2c.
3HAHMAA | KOMIE | 3HAaHWA M | KOMIIE | 3HAHMA | KOMIIE | 3HAHUA | KOMIIE
YMEHUS | TCHIIMM | YMEHUS | TCHIIMM | YMEHHS | TEHIUH | YMEHHUS | TECHIUU
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

Tabmuma 8.3.- OneHka WHAWBHAYAIBHBIX 00pa30BaTENbHBIX JOCTHIKEHUN IO PE3yJIbTaTaM TEKYIIETO

KOHTPOJIS U IPOMEKYTOYHOM aTTECTALINU

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 CyIIECTBOBaHUS XMMHUYECKOTO 3JIEMEHTA B BHJE ABYX WM HECKONBKUX MPOCTHIX
BELIECTB, PA3IUYHBIX IO CTPOCHHIO M CBOMCTBaM. ODTH MPOCTHIE BEIIECTBA, PA3IUYHBIE MO CTPOCHHUIO U
CBOWCTBaM, Ha3bIBAIOTCS aJULIOTPOIHBIMH (OpPMaMH WIN aJUIOTPONHBIMU Moaudukamusvu. Hanpumep, rpadgur
W anMa3 - JIB€ aJUIOTPOmHble (GopMbl (MOTU(HUKALNHU) YIJIEPOAa, MOJIEKYJSPHBIH KHUCIOPOA W O30H - JIBE
AJIOTPOMNHBIE MOAUUKAIMU Kuciaopoaa. [Ipu onpeaeneHHBIX YCIOBUIX aNIOTPONHbIE MOAUMUKAIIUN MOTYT
MIEPEXOIUTH IPYT B IpyTa.

AMOP®HOE BgelniectBo - HE KpUCTAUNIMYECKOE BEIIECTBO, T.€. BEILIECTBO, HE MMEIOIIEE KPUCTATUITMYECKOMN
pemetku. [Ipumepsr: Oymara, mIacTMacChl, pe3MHA, CTEKIIO, a TAK)KE BCE JKUIKOCTH.

AM®OTEPHOCTD - crnocoOHOCTh HEKOTOPHIX XHMHYCCKHUX COCIWHCHHHA TPOSBIATH KHCIOTHBIC MIIH
OCHOBHBIC CBOMCTBa B 3aBHUCHMOCTH OT BEIISCTB, KOTOPBIC C HUMH pearupyroT. AMQOTEpHBIC BEIIeCTBa
(amdoauTel) BeayT ce0s KaK KHCIOTHI IO OTHOIICHHIO K OCHOBaHMSIM U 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 MOXKET COJEPKAThCS B MOJIEKYJIaX 00pa3yeMbIX
UM COCIUHECHUM.

ATOMHASI MACCA - (B HayuHoil nuTepaType Takxke ynorpebnsor tepmun ATOMHBIN BEC). Jlna
YCTAHOBJICHUSl €IWHOM IIKaldbl MacC aTOMOB BBIOpaH YCJOBHBIA 3TalOH, C KOTOPBIM MOXHO OBIIO OBI
CpaBHHBAaTh MAacChl BCEX OCTaJbHBIX AaTOMOB. TakuM 3TaJIOHOM BBIOpaHBI aTOMbI YIJepoa OINpEesICHHOM
Macchl, Ha3bIBaeMble yriiepofoM-12 (6 mpoToHOB u 6 HEHUTPOHOB B SApE), KOTOPHIM MPUMHCHIBAETCS aTOMHAS
Mmacca 12,0000. Harmpumep, eciiv ¢ TOMOIIBI0O XUMHYECKON PEaKIUU WIH JIPYTUM CIOCOOOM YCTaHOBIIEHO, YTO
aTOMBl Kakoro-imOo 3JeMEHTa MMEIOT Maccy BIBOe Ooublie, 4eM Macca aTOMOB yriepoia-12, To stomy
AJIEMEHTY TPUITUCHIBAETCS aTOMHAass Macca (atomHbIi Bec) 24. PoBHOo 1/12 wacTe mMacchl atoma yriiepona-12
naspiBaercss ATOMHOUM EJVHMUIIEM MACCHI (cokpameHHO a.e.M.) - B 3THX EIMHHMIAX 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 ABCOJIFOTHASI, 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. ATOMHBI HOMEP YHCIEHHO PaBEH MOJIOKUTEIBHOMY 3apaly SApa 3TOro 3JIEMEHTa, T.€.
YHCIIy IPOTOHOB B SAPE JAaHHOI'O JIEMEHTA.

BAJIEHTHOCTD - 49mcno 3JeKTpOHHBIX Map, ¢ MOMOIIBIO KOTOPHIX aTOM JAHHOTO 3JIEMEHTa CBA3aH C
JpYrUMU aTOMaMH.

BEHIECTBO. B ecrecTBO3HaHMM CYLIECTBYET PsAJ MOHATHUNA, KOTOPHIM TPYIHO JaTh CTPOrO€ OMpeaciCHUE.
BemecTBo - 0HO M3 Takux MOHATHHA. B 00IIEeM CMBICIE OHO HCHONB3YyeTcs Uit 0003HAYEHHUS TOTrO, UYTO
3aMoNHAET TMPOCTPAHCTBO M MMeeT Maccy. B 0Ooiee y3KOM CMBICTE - BEIIECTBO 3TO TO, U3 HEro COCTOSIT
OKpY KaroIye HAC MPEeIMETH. B XUMUH dalie UCIoIb3yeTCs MOHATHE KOHKPETHOTO BEIIECTBA - XJIOPU HATPHSI,
cynbdaT Kabnus, caxap, 6eH3uH u T.1. CM. Takxke "TpocToe BemecTBo", "cllokHOe BemecTBo", ""cMech".
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BOJOPO/JHAS CBSI3b - omuH w3 BHAOB MEXMOJCKYSIPHBIX cBsa3eid. OOycioBieHa B OCHOBHOM
ANEKTPOCTATUYECKUMHU CHJIaMH. {7151 BOSHUKHOBEHHS BOJOPOTHON CBS3U HYXKHO, YTOOBI B MOJIEKYJe ObLT OWH
WIM HECKOJBKO aTOMOB BOJIOPOJA, CBA3aHHBIX C HEOOJBIIMMH, HO 3JICKTPOOTPULIATSIIEHBIMH aTOMaMH,
Hanpumep: O, N, F. BaxHo, 4TOOBI Y 3THX 3JIEKTPOOTPUIIATEILHBIX ATOMOB OBUTH HEIOJICIICHHBIC SJICKTPOHHBIC
rmapel. BogopoaHbie CBS3M XapaKTEpHBI I TaKUX BEIIecTB, kak Boga HoO, ammuak NHs, dTopoBomopon HF.
Hampumep, monekymnsr HF cBsizanbl MexIy coOOi BOJOPOIHBIMU CBS3SIMH, KOTOPBIE Ha PHUCYHKE IMOKAa3aHBI
MTyHKTUPHBIMU JIMHUASIMU:

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

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

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

I'ETEPOT'EHHBIE PEAKIIUM - XxuMHYeCKHE PEAKIIMH MEXKIYy BEIIECTBAMH, HAaXOMAIIUMHUCA B Pa3HBIX
¢azax (pasHbIX arperaTtHbIXx COCTOSHHUSIX BellecTBa). Hampumep, peakuus TopeHHs YIS - TereporeHHas
peaknys MeXIy TBEPIABbIM YIJIEPOIOM M Tra3000pa3HbIM KHCIOPOAOM. Peakiusi B3aMMOAEHCTBHSA LMHKA C
COJISIHOM KHCJIOTOH - TeTepOreHHas peakius MEXAy TBepAbiM HuHKOM M pactBopoM HCI. ['ereporeHnsie
peakMyu MpPOTEKaloT He B oObeMe, a Ha rpaHune paszena (a3 - B 3TOM HMX NPUHUUIHAIBHOE OTJIMYHE
ot T OMOI'EHHBIX peakuuil.

I'MBPUIN3ALUSA. TeopeTnueckoe MpeaCcTaBIEHUE, C MTOMOIIBI0 KOTOPOTO YAAETCs CBSI3aTh MEXIY COOOU
(Gu3NUECKyI0 KapTHHY CTPOCHHUS aToMa U OIpEeNeNsieMyl0 ONBITHBIM IIyTeM T'EOMETPHIO MOJIEKYI
(em. PEHTTEHOCTPYKTYPHbBIN AHAJIM3). Hampumep, aToM yriepojga HMeeT S- U p-OpOMTalH, HO B
Mmonekyie CHs He yianoch ONBITHBIM IIyTeM OOHApY>KUTh OTAENbHBIX CBsI3€i, 00pa30BaHHBIX S-JIEKTPOHAMHU U
OTJCTBHBIX CBsI3el - 00pa30BaHHBIX p-dyiekTpoHamu (Bce cBsizu B CHs onmmHakoBel). [loaToMy npuHSTO, 4TO
OJlHAa S- U TPHU p-OpOHUTaIH “‘cMeImunBarOTCs (THOpUAM3YIOTCS), 00pa3ysi 4 HOBBIE, COBEPIICHHO OJWHAKOBHIC
opbuTanu (4etipe spi-rubpuaHsie opoutanu). ITn 4 TUOPUIHBIE OPOUTATUIIEPEKPHIBAIOTCS C SIEKTPOHHBIMU
obomnoukamu 4-x atomoB H. 'eomerpudeckyto Gpopmyiny oOpazoBaBLIeiics MOJEKYNbI MPEICKA3bIBAIOT UCXOAS
W3 MpaBuJja, YTO THOPUIHBIE OPOUTAIN B MOJIEKYJIE CTPEMSITCS PACTIOIOKUTHCS HA MAaKCHMaIbHOM PacCTOSTHUH
Ipyr oT apyra. Hanpumep, muist 4-X THOpUAHBIXOpOUTAIel 3T0 TeTpadp. B Tex ciyuasx, Koria oJjHa WK JIBE p-
opbutanu ne yuacmeylom B TUOpHAM3ALMK, OHM OCTAIOTCS B HErHMOPUAM30BAHHOM BHJE M JHOO HE HECYT
3JIEKTPOHOB, JIN0O YYaCTBYIOT B CBSI3BIBAHUH JIPYTOTO TUMA (JIBOMHBIC U TPOMHBIE CBSA3M). DTO COOTBETCTBEHHO
sp>> w sp-rubpunmsaunu. HEIIO/EJIEHHBIE >nextponnsie I[IAPbI To)ke y4acTBYylOT B THMOpPHAM3ALUH.
Hanpumep, ammuak:NH3 - sp3-ruGpuansauus atoma N, MosieKyaa uMeeT (GOpMy TETpasapa, OJHa U3 BEPIIMH
KOTOPOTO - HEMOJENEeHHAasl mapa 3JIEKTPOHOB, ocTaBIIvecs TpH - arombl H. B paszmuunbix 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'NAPATALMSA - ces3piBaHWE MOJIEKYNT (ATOMOB, MOHOB BEIECTBAa) C BOJIOW, HE COIPOBOXKIAIOIIECECS
pa3pylieHHEeM MOJEKYJ BOJBI.

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

I'MAPOKCHU-TPYIIIIA - rpymma OH.

I'OPEHHUE - OBICTpBHIH mpoIlecC OKHUCICHUS BEIIECTBA, COMPOBOXKIAIOIIMKUCS BBIACICHHEM OOJIBIIIOTO
KOJIMYECTBA TEIUIOTHI U, KaK MPaBUJIO, CBETA.
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IT'OMOTI'EHHBIE PEAKIIUM - xuMudeckue peakildy, IMPOTEKaloIIHe B OJHOPOAHOH ¢asze. OOBIYHO 3TO
peakiuu 1100 B ra30Boi (asze (peakiuy MKy ra3aMu), JU00 B KUAKOH (a3e (peakiuu MEKIy PacTBOPaMH).
I'oMoreHHble peakiuu MPOTEKAIOT BO BCEM O0BEME PEAaKIMOHHOTO COCYlla - 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 YacTHUL, 00yCIOBICHHOE SHEPTHEN X CBSI3U B aTOME.

JUCTUILIAIMA - To xe, uto IIEPEI'OHKA.

AADPDPY3USA - (or narmHckorodiffusio — pacmpocTpaHeHHE) — CaMOIPOW3BOJBLHOE BHIPABHHBAHHE
KOHIICHTPAIMH BEIIECTB B CMECH, 00YCIOBIICHHOE TEIIOBBIM JIBHXKCHUEM MoJeKyJ1. [IlepeHoc yacTuly BeniecTna,
MPUBOJIAIINN K BRIPABHUBAHHIO €r0 KOHIICHTPAILIUY B MIEPBOHAYAIEHO HEOJHOPOAHOM cucteme. VIckyccTBeHHOE
MepeMEeNTUBaHIE CMECH JICHCTBYET B TOM K€ HAIPABJICHUU.

JTOHOPHBIE (QJIEKTPOHOJJOHOPHBIE) CBOMCTBA - criocoGHOCTS aTOMOB 3/IEMEHTA OT/[aBaTh CBOH
AJIEKTPOHBI IPYTHM aToMaM. KonmdecTBeHHOW Mepoil JOHOPHBIX CBOWCTB aTOMOB, OOPa3yIONMUX XHMHUYECKYFO
CBSI3b, ABJSIETCS UX DJIEKTPOOTPHULIATENBHOCTD.

3AKOH ABOTI'A/IPO. PaBnbie 00beMBl JTIFOOBIX Ta30B (IIPH OJAMHAKOBBIX TEMIEpPAType U JaBICHUN) COAEepKAT
paBHoe yncno Monekysl. 1 MOJIb nro6oro ra3a npu HOpPMaNbHBIX YCIOBUSX 3aHUMAaeT 00beM 22,4 1.

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

3APA AJAPA - n0I0XKUTEIBHBIN 3apsi]] aTOMHOTO SIpa, PaBHBIA YKCITY TIPOTOHOB B SIAPE TAHHOTO dJIEMEHTA.
[TopsiakoBelil HOMep xuMHUYecKoro 3aemeHTa B Ilepuonuueckoit cucteme J.JM1.MenneneeBa paBHseTCS 3apsany
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 OIMHAKOBBIM YHCJIOM 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 - npenenbHBIA cioy4ail MOJSpPHON KOBaJIeHTHOW CBsi3u. CBs3p MEXIY JABYMS aTOMaMH
CUMTAETCS] HOHHOM, €CIIM Pa3HULA AIEKTPOOTPULIATEIBHOCTEH 3THX aTOMOB OOJIbILIE MM paBHseTCA 2,1.

HMOHBI - oTprnaTenbHO WIN MOJOKHUTENBHO 3apsHKEHHBIE YaCTHUIIBI, 00pa3youyecs Mpyu MPUCOSTUHEHUH HITH
OT/Iaue AJICKTPOHOB aTOMaMH JIEMEHTOB (Win rpynmamu atoMoB). MoHb! ObiBatoT ogHo3apsaHbie (1+ wmm 1-),
IByx3apsiaHble (2+ umu 2-), Tpex3apaassie U T.1. CM. Takxke "KaTHOHBI" U "aHHOHBI".

HIOMAK (IUPAC) - MexayHapoaHblii COIHO3 TEOPETHYECKOW (YMUCTOW) H  MPUKIAAHOW  XUMHHU
(InternationalUnionofPureandAppliedChemistry). Opranmzanusi, co3manHas B 1919 romy. Bxoaur B
MexayHapoaHbIii COBET HAy4HBIX c01030B. KoopauHupyer wuccienoBaHus, TpeOyromue MeKIyHapOJHOTO
COTJIACOBAHMS, KOHTPOJISl ¥ CTAHIAPTH3AIMHU, PEKOMEHYET U YTBEPIKIAET XUMUYECKYIO TEPMHUHOJIOTHIO.

KATAJIM3ATOPBI - BemectBa, criocoOHBIE YCKOPSITh XUMHUYECKHE pPEakIMy, CaMH OCTaBasiCh TPH 3TOM
HEU3MEHHBIMH.
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KATHUOHBI - 110105KUTENBHO 3apsi’KEHHBIE HOHBI.

KBAHT - ompeneneHHoe konmdecTBo ('mopuua') SHEPTHUH, KOTOpPOe crocoOHa OTAaTh WM IOTJIOTHUTh
¢du3nydeckas cucrema (HampuMep, aToM) B OJJHOM aKTe U3MEHEHHUs cocTosHusl. KBaHT cBeTa - mopiys cBETOBOM
SHEPTUH - Ha3bIBACTCS (POTOHOM.

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

- I[TTABHOE (n) - noka3bIBaeT, Ha KaKOM JJICKTPOHHOM YPOBHE, HaunHast oT Onvkaitmiero k sapy (1, 2, 3, ...)
HaXOJUTCS JaHHBIN JICKTPOH;

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

- MATHUTHOE (m) - yka3sIBaeT KOHKPETHYIO OPOUTAIB (S-OPOUTAIB, Px-OpOHTAND, Py-OPOUTAITE U T.1I.);

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

KHMCJIOTA - cnoxHOe BELIECTBO, B MOJIEKYJIE KOTOPOTO MMEETCS OJWH WIH HECKOJIbKO aTOMOB BOJIOpPOAA,
KOTOpPBIE MOTYT OBITh 3aME€lICHbl aTOMaMH (I/IOHaMI/I) MeTauioB. OcTaBHIasicsl 4acThb MOJICKYJIBI KHCJIOTBI
Ha3bIBA€TCsI KUCIOTHBIM OocTaTkoM. Ellle 0/JHO ompeseneHue: KUCIOThl — BEIECTBO, PACHAAIOIIEECs B paCTBOPE
¢ obOpa3zoBanueM HOHOB Bojgopoma H*. **KucimoTHble CBOICTBa BEIIECTB HE 00S3aTEIbHO HCYEPITBIBAIOTCS
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
KOBAJICHTHAsA CBA3b CYHICCTBYCT MCKAY ABYMs aTOMaMM B TOM Ciiydac, €CJIM UX JJICKTPOOTPULATCIIBHOCTH 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).

KOOPIUHAINMOHHOE YUCJIO - k kaxa0¥ yacTuile, HaXOJAIICHCS B KPUCTAILIE, IPUMBIKAET BILUIOTHYIO
TOJBKO OMPEIEICHHOE YUCIO COCEAHUX YaCTHUIl. DTO Pa3IWYHOE IJISl Pa3HBIX KPUCTAJIOB YHCIO COCEIHUX
YaCTHI] HA3bIBAETCS KOOPAMHAIIMOHHBIM YHCIIOM.

KPUCTAJLI - TBep/ioe BEMIECTBO, B KOTOPOM aTOMBI, MOHBI MJIM MOJICKYJIBI PACIIONIOKEHBI B MPOCTPAHCTBE
PETYIAPHO, TPAKTHYECKH OECKOHEYHO MOBTOPSFOIIMMUCS TPYIIAMH.

KPUCTAJVIM3ALMASA - ciocoO OYNCTKU BEIIECTBA IyTEM OCAXKICHHS €ro M3 HACHIIIEHHOTO pacTBOpA.
OOBIYHO HACBHIIICHHBIM PACTBOP BeEIIECTBa TOTOBUTCS NpPU IOBBINICHHON Temmeparype. llpu oxmaxaeHun
pacTBOp CTAHOBUTCS TEPECHIINICHHBIM W YHCTHIE KPUCTALIBI BBIMAAIOT B OCamoOK. [Ipmmecu, mo KOTOPHIM
PacTBOp OCTaeTCS HEHACHIIICHHBIM, OCTAIOTCS B PACTBOPHUTENIE M OT(PIILTPOBLIBAIOTCS OT KPUCTAIIIOB.

KPUCTAJVIMYECKAS PEHIETKA. Kpucramindyeckas CTpYKTypa XapakTepU3yeTcs IpaBUIbHBIM
(perynsipHBIM) PAacIONIOKEHUEM YacTHI B CTPOTO OIpPEICICHHBIX TOYKaxX MpPOCTpaHCTBa Kpuctawia. llpu
MBICIIEHHOM COEIMHEHHH 3THUX TOYEK JIMHUSAMH TOIYy4aloTCs MPOCTPAHCTBEHHBINH KapKac, KOTOPbI Ha3bIBaIOT
KPUCTAJUIMYECKON pelIeTKON. TOUKH, B KOTOPBIX Pa3MEIIECHbl YACTHIIBI, HA3bIBAIOTCS Y3JIaMH KPUCTAIUIMYECKOU
pemeTkd. B y3max MOTryT HaXOAMTHCA MOHBI, aTOMBI WJIM MOJIeKyJsbl. Kpucranmndeckas pemerka COCTOUT U3
COBEpIIIEHHO OJMHAKOBBIX 3JIEMEHTAPHBIX sUeeK (CM. "dmeMeHTapHas suerka’).
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KPUCTAJUIOTUAPATDBI - kpuctaJmimieckue THUApATHl (COCTUHEHHS BEIISCTBA C BOJOH), HMMEIOIIHE
TTOCTOSIHHBIN COCTaB. BBIIEISAIOTCS U3 pacCTBOPOB MHOTHX BEIIECTB, OCOOCHHO COJICH.

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

METAJUVIMYECKASA CBA3b - xumuueckas CBSI3b B KpPUCTAJIE MEXKIY MOJOKUTENBHO 3apsKEHHBIMU
HMOHAMU MeTajlla MOCPEJCTBOM CBOOOTHO MepeMellaroImuxcsl (0 BceMy 00beMy KPHUCTasIa) 3JIEKTPOHOB 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 o007ako, oOpasyromeecss MpH CIUSHUN BHEIIHUX
AIIEKTPOHHBIX 000JIOUEK aTOMOB (aTOMHBIX OpOHTasneld) mpu oOpa30BaHUM MEXKAY HUMH XMMHUYECKOU CBSI3H.
ModnekynsapHble opOUTaM 00pa3yloTCsl MPH CIUSHUM JABYX WM HECKOJBKHUX aTOMHBIX opOuTtaneid. Ywucio
MOJIEKYJISIDHBIX OpOHTAaJeil BCET/la paBHO YMCIY B3aMMOJACHWCTBYIOIIMX ATOMHBIX OpOuTaneil. Bce BaneHTHBIE
SJICKTPOHBI CBA3BIBAIOINXCA aTOMOB pacriojiaratoTcs Ha BHOBb O6pa3OBaHHIJIX MOJICKYJIAPHBIX Op6I/ITaJ151X.

MOJIEKYJSAPHOCTDb PEAKIIUMH - uncino HCXOTHBIX YaCTHIl (HAIPUMEDP MOJIEKYII, HOHOB), OTHOBPEMEHHO
B3aUMOJICUCTBYIOIIUX APYT C APYTOM B OJTHOM NIEMEHTAPHOM AKTE peakuu. MOIEeKyJIIpHOCTh PEAKIIMM MOXKET
coctaBimsATh 1, 2 unu 3. CoorBerctBenHo paznuuaror MOHOMOJIEKYJIAPHBIE, BUMOJIEKYJIAPHBIE u
TPUMOJIEKYJISIPHBIE peakmun. Wuorma (HO He Bcerma) MOJEKYISPHOCTh PEAKIHWH  COBIAJAeT
c [IOPAJ[KOM PEAKILHU.

MOJIb - KoIMuYecTBO BelecTBa, paBHoe 6,022'10%% cTpyKTypHBIX eMHUIL JaHHOTO BEIIECTBA: MOJEKYJ (€CIu
BEILIECTBO COCTOMT M3 MOJIEKYJ), aTOMOB (€CJIM ATO aTOMapHOE BEIIECTBO), MOHOB (€CIHM BEHIECTBO SIBISCTCS
MOHHBIM coequHenueM). Yucno 6,022:10% naspiBaeTcs NOCTOSHHOM ABOrafpo MM YMCIOM ABOrajipo.

MOJIAPHAS MACCA - macca 0gHOTO MOJIS BEUIECTBA B IPaMMaxX HA3bIBACTCSI MOJISIPHOM Maccoi BellleCTBa
WK TPaMM-MOJIEM (Pa3MEpPHOCTb I/MOJIb). UUCIIEHHOE BBIpaKEHUE 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 OykBoii M. Hampumep, 1M NaOH - sto pactBop NaOH ¢ konuentpanueid 1
MOJIB/II.

MOHOKPHUCTAJIJI - xpucrayun BemectBa, BO BceM o0beMe kotoporo KPUCTAJIVIMYECKAA
PEIIIETKA onHOpoaHa, TO €CTh HEe UMeeT ae(ekToB. MOHOKPUCTA/UIBI YacTO MPO3PaYHbl U OOBIYHO HUMEHOT
MPaBUIbHYIO OpMY.

HEUTPOH - »riexTpudeckd HEHTpalbHas »d>JeMeHTapHas (T.e. Hepaszaeiaummasi) dYacThiia ¢ 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 XUMHUYECKOH CBS3H.

HOPMAJUIBHBIMHU YCJIOBUSIMM (1.y.) HazeiBatoT Temmepatypy 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 pEakIusl, MPH KOTOPOH JIIEKTPOHBI OTOMPAIOTCS y aHHOTO
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.

OKCHUAbI KUCJIOTHBIE - okcuipl, KOTOpble B3aUMOACHCTBYIOT C OCHOBAHUSIMH ¢ 00pa3oBaHHEM COJIM U
BOJIBL.

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

OPBUTAJIb - mpocTpaHCTBO OKOJIO sApa, B KOTOPOM MOXXHO OOHApPY>KWTh 3JIEKTPOH. 3a MpeAeramMu 3TOTro
MPOCTPAHCTBA BEPOSTHOCTH BCTPETHUTH AIIEKTPOH AOCTATOYHO Majia (MeHee 5%).

OPBUTAJIBHAS JTUAT'PAMMA - 1o xe, uro DJIEKTPOHHAA @OPMYJIA sneMeHTa, HO 3alMCaHHAs C
MOMOIIBI0 HAapUCOBaHHBIX 0T pYKUIJIEKTPOHHBIX AYEEK, BHYTpU KOTOPBIX BJIEKTPOHBI M300pakaroTcCs
BEPTUKAJIBHBIMU CTPEIKAMU.

OCHOBAHHE - ciio’)xHOE BEUIECTBO, B KOTOPOM aTOM (MJIM aTOMBI) MeTajljla CBSI3aHbI C THIPOKCH-TPYIaMH
(OH-rpynmamu). PacTBOprMbIE OCHOBaHHS MOTYT pacrnajgaThcsi B pacTBOpe ¢ 0Opa3oBaHHEM THAPOKCHA-HOHOB
OH". **OcHOBHBIE CBOWCTBa BEIIECTB HE 005A3aTENFHO HMCUEPIBIBAIOTCS CIIOCOOHOCTBIO JaBaTh B PacTBOPE
nousl OH".

OCHOBAHHUE AM®OTEPHOE - cioxHOe BEIIECTBO, CIIOCOOHOE MPOSBIATh KaK KHCJIOTHBIC, TaK U
OCHOBHBIC CBOVCTBA B 3aBUCHMOCTH OT MapTHEpa Mo peakun. AMPOTEepHOE OCHOBaHKE CIIOCOOHO OTaBaTh Kak
HOHBI Bojopoga H' B peakiussx ¢ OOBIYHBIMH OCHOBAaHHSAMH, TaKk M THAPOKCH-Tpymmnsl OH B peaknmsx ¢
0OBIYHBIMU KHCTOTaMH. CM. Takke "am@oTepHOCTh" 1 "aMOIuThHI".

MHNEPEI'OHKA - cioco0 04MCTKY BEIIECTB (KaK MPaBUIIO, )KUAKOCTEH ) MyTeM WX MCIIAPSHHS B OJTHOM COCY/IC H
KOHJICHCAIIMHU TapoB B JAPYyroM cocyzae. [leperoHkoil MOXKHO pa3aemsiTh >KHIKOCTH, €CIM WX TEeMIIepaTyphl
KHUIIEHUS OTIMYAIOTCSI.

HNEPEXO/JHOE COCTOSIHHME (1o xe, uto AKTUBMPOBAHHbBIN KOMIIJIEKC) - KOPOTKOKHBYILAS
MOJIEKYJIa, BO3HMKAIOIIAs B XMMHUYECKOW peaklHy MpH MEepexojie OT HAYaIbHOIO COCTOSHUS (peareHThl) B
KOHEYHOE (MPOAYKTHI). OHEPTUsd U TEOMETPUS TMEPEXOJHOTO COCTOSHHUS COOTBETCTBYIOT BEpIIMHE
SHEPreTHYECKOro Oapbepa, pa3AessioIero peareHTsl U mpoaykTsl (cM. takke JHEPT A AKTUBALIUN).

NEPAUOJUYECKHM 3AKOH JI.U. MEHJEJIEEBA. CBoiicTBa 2JIEMEHTOB NEPHONYECKH M3MEHSIOTCS B
COOTBETCTBHH C 3aPSJIOM SIJIEP UX aTOMOB.

MOJAOBOJIOYKA (to0 xe, uro [IOJYPOBEHD) - 4acTh 3JIEKTPOHHON 00OJIOYKH, COCTOSIIAs U3 opOuTaien
oxHoro Buaa. Hanpumep, msath d-opOuraneii coctapnsitoT d-1mo10005104Ky (d-1o1ypoBeHs), TpU p-OpOUTaiy - p-
101000J104KY (P-TIOJYPOBEHB)  T.].

MHNOJUKPUCTAJLJL - MHOXECTBO CPOCIIMXCS MOHOKPHCTAJIJIOB KPUCTAJUIMUECKOro BelmecTBa. Hambonee
pacnpoctpaHeHHas (opMa CyIIeCTBOBaHUS KPUCTALIMYECKUX BeecTB. HampumMep, ObITOBast MoBapeHHAs COJb.

HOJIAPU3AIMS - paznienenre NOI0KUTENBHBIX U OTPULIATENBHBIX 3aps/IOB.

HOPAAOK PEAKIMMU - no nanHHOMY BELIECTBY - T0KA3aTENb CTENIEHHU NPU KOHLEHTPAILIMHN 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 mopsamok mo NO, mepBeiid mopsaok mo O, oOmmilt (CymMMapHBIH) MOpagok peaknuu 3. Jlis
JJIEMEHTApHBIX pPEaKkUWd MOPSIOK - LENOYMCIEHHas BenuuuHa, cosmnajatomas ¢ MOJIEKY/IAPHOCTAIO
PEAKIJUU. Ins npyrux peakuuil TOPSAKH ONPENENsIOTCS TOJIBKO JKCIIEPHUMEHTAIbHO, MMPUYEM OHH MOTYT
MMETh KaK IEJIOYUCIICHHOE, TaK U IPOOHKIC (1 JaKe HYJICBOEC) 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 OUYepedb PACCENSIOTCS MOOAWHOYKE Ha BaKaHTHBIX ('MycThIX") OpOUTANAX, ITOCIE Yero
HAYWHAETCS 3aceleHne OpOuTaIeli BTOPHIMHU 3JICKTPOHAMH.

MHNPABUJIO OKTETA. ATOMBI 3JIEMEHTOB CTPEMSTCS K HAMOOJIEe YCTOMUUBOM 3JIEKTPOHHOM KOH(UTYpaIHH.
CamMasi pactipoCTpaHCHHAsl yCTOWMYUBAs 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
XapaKTepH30BaThCs OJTMHAKOBBIM HA0OPOM BCEX YEThIPEX KBAHTOBBIX YHCEN N, |, m U s.

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

HPOCKOK 2JIEKTPOHA - orctymnenusi oT oOmel s OOJNBIIMHCTBA AIIEMEHTOB ITOCIENOBATEIHHOCTH
3alOJIHCHUS AJICKTPOHHBIX obOonouek (1s, 2s, 2p, 3s, 3p, 4s, 3d u Tak ganee), CBs3aHHBIC C TEM, YTO 3THU
"HapymeHus: nmpaBui" 00ECIEUYrMBAIOT aTOMaM HEKOTOPBIX 3JIEMEHTOB MEHBIIYIO SHEPTHIO MO CPaBHEHHIO C
3aIlOTHEHUEM dJIEKTPOHHBIX 000JI04eK "TIo TTpaBmiiam'’.

INPOCTOE BEHIECTBO - BemiecTBO, KOTOPOE COCTOMT K3 aTOMOB TOJBKO OJHOTO 3JIEMEHTA WIH M3
MOJIEKYJI, IOCTPOECHHBIX U3 aTOMOB OJJHOTO 31eMeHTa. [IpuMepsl: xKene30, KUCIopo, anMas, aprod, MeIb U T.1.

MHMPOTOH - ycroifunBas >i1eMeHTapHas (T.e. Hepa3JenuMas) 4YacThlla C AIEMEHTAPHBIM (T.e. HAMMEHBIINM U3
BO3MOKHBIX) TOJIOKUTEIBHBIM JJIEKTPUYECKMM 3apsagoM U Maccoi 1,67-1001 27 kr. IIpoToHsl BMecTe ¢
HEWTPOHAMM BXOJST B COCTAB aTOMHBIX sifep. 11opsaKkoBbIil HOMEpP XUMUYECKOTO AIeMeHTa B Ileproauueckoit

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

PACTBOPUMOCTD - cnocoOHOCTH BeIIecTBa PacTBOPSATHCS B TOM WM WHOM pacTtBoputerne. Mepoii
PacTBOPUMOCTH BEILECTBA [P JAHHBIX YCIOBHUSX SABJSIETCA €r0 COJepKaHUe B HACHIILIEHHOM pacTBOPE.

PACTBOPUTEJIb. M3 nByx miIn HECKOJBKHX KOMIIOHEHTOB pAacTBOpa PACTBOPHUTENIEM HA3bIBAETCS TOT,
KOTOPBIX B3ST B OOJIBIIIEM KOJMYECTBE M UMEET TO K€ arperaTHOe COCTOSIHUE, YTO M Y PACTBOPA B IIETIOM.

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

PACTBOPHBI. IIpocroe onpenenenue: 0HOPOAHBIE MOJIEKYIISIPHBIE CMECH U3 BYX WM Oonee BemecT. bonee
HOJTHOE OIIPEe/IeIeHHe: PaCTBOPAMU HA3bIBAIOT (PU3NKO-XUMUYECKUE OJHOPOIHBIE CMECH IIEPEMEHHOTO COCTaBa,
COCTOSIIIME U3 IBYX MJIM HECKOJIBKUX BEIECTB M MPOIYKTOB MX B3aUMOIEHCTBUSI.

PEATEHTDI - ucxonnsie BemecTBa B XUMHUYIECKON peakiuu. DOopMyIIbl peareHTOB 3alCHIBAIOTCS BCETAa B
JIEBOM YAaCTH YpaBHEHUS] XUMUUECKOU PEaKLUU.

PEHTTEHOCTPYKTYPHBIA AHAJIU3. DKcriepuMeHTAIbHEIA METOJI ONpe/Ie/IeHH)s CTPOEHHS KPUCTAILIOB
W TEOMETPUM MOJEKYJI. PeHTreHOBckoe M3JIyuyeHHe HeceT eme Ooyiee  BBICOKYIO  DHEPTHIO,
yeM VJIPTPADHOJIETOBOE, nosToMy MOXET NpPOHHKATh BIIIyOb “HENMpo3padHbIX”’ TBepAbIX Ten. Ecmm
PEHTIeHOBCKMM  u3itydyeHneM oonyunts MOHOKPHUCTAJIJI kakoro-nubo BewiecTBa, TO BHYTPH €ro
PEHTTEHOBCKHE Jy4YH PACCEUBAIOTCA M OTPAXKAIOTCA OT aTOMOB, PACIOJIOKEHHOM B CTPOIOM TMOpSJKE, AaBas
TOXeE ynopsiiodeHHoe n3o0paxeHue Ha ¢oromreHke. [lomydenHoe GpoTon3odpakeHne MOXKHO pacunppoBaTh
TakuM 0O0pa3oM, YTO TMONY4YalOTCS KOOPIWHATHI X, Y, Z A7l KaXJOr0 aToMa KpHCTalla B TPEXMEPHOM
npoctpancTBe. CoenuHssl HalIEHHBIE TOYKU JIMHUSMHM, IOJYyYalOT TOYHBIE T€OMETPUYECKHE H300paKeHHS
MOJIEKYJ BELIECTBA.
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CKOPOCTh XMMHWYECKOM PEAKIIMM - KOJMYEeCTBO BEIIECTBA, BCTYMAIONIErO B PEAKIMIO HIH

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

CeK™.

CJOKHOE BEHIECTBO - BemiectBo, KOTOPOE COCTOMT M3 MOJIEKYJN, IOCTPOCHHBIX M3 aTOMOB Pa3HBIX
a1eMeHTOB. IIpuMepsl: coltb, caxap, JMOKCH] yIiieposia, OEH3HH, BOAA U T.J.

CMECDb - BelecTBo, COCTOSIIIEE U3 MOJIEKYJI WM aTOMOB JBYX MJIM HECKOJIBKUX BEIIECTB (HEBAXKHO - MTPOCTHIX
WM CJIOXKHBIX). BeriecTBa, W3 KOTOPBIX COCTOMT CMECh, MOTYT OBITH pasneneHsl. [IpuMepsr: BO3ayx, MopcKas
BOJIa, CIUIaB ABYX METAJIOB, PaCTBOP caxapa | T.II.

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

COJIN KUCJIBIE - comn, KOTOphle IMOMHMO HOHOB MeETallla W KHCJIOTHOTO OCTaTKa COIEP)KAaT HOHBI
BOJOpOAA.

COJIM OCHOBHBIE - conu, KOTOppleé IMOMHMMO HOHOB MeETala M KHCJIOTHOTO OCTaTka cojep)Kat
ruapoxkcuibHble Tpymnsl (OH-rpynmsn).

CTAHIAPTHAS DHTAJIBIINA OBPA3OBAHUSI BEHIECTBA - TtemioBoii 3QQekr peakuuu
00pa3oBaHMs JAHHOTO BEIIECTBA M3 2JIEMEHTOB HPU ONpejeNeHHBIX ycnoBusax. Cm. Ttakxke 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 TOTO, COCTOSIHHE B Haubolee yCTONUMBOH NpH 3THX ycnoBusxAJLTOTPOITHOH MOAUPUKALIUH.
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.

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

CTEIIEHb OKUCJIEHUSL. TIpu o6pa3oBaHNM XUMHUYECKUX CBSI3€M MEXIy aTOMaMH 3JEKTPOHBI YaCTUYHO
MEepeaaloTcsl OT MEHEee HIIEKTPOHOAKIIETITOPHBIX aTOMOB K 00Jiee 3JIeKTPOHOaKIEeNTOPHBIM aroMaM. KonuecTBo
OTJAHHBIX WM MPHUHATHIX aTOMOM D3JIEKTPOHOB HAa3bIBAETCSl CTENEHBIO OKMCIIEHHS aToMa B Mojekyne. [Ipu
CBSI3BIBAHUM DPAa3HBIX aTOMOB CTENEHb OKWCICHHWS pPaBHA 3apsiy, KOTOpBIH mpuoOpen Obl aToOM B 3TOM
COEAMHEHHH, €CIIM OBl OHO MOTJIO COCTOSITh U3 OJHUX HOHOB. ONHCHIBAET COCTOSIHUE aTOMa B MOJIEKYJIE.

CTPYKTYPHBIE ®OPMYVYJIbI - u3zo0pakeHre MOJNEKYJbl, B KOTOPOM IOKa3aH MOPAIOK CBSI3bIBAHUS
aTOMOB MEXJIy co0o0i. XUMHUECKHE CBsA3M B Takux (opmysiax 0003Ha4aroTcs dYeproukamu. Hampumep,
crpykrypusie Gopmyisr: Cli 1 Call Cl (momekyna CaCly), O C'1 O (monekyma CO2) u 1.1. PexoMenayercs B
CTPYKTYpHBIX (popMynax nzobpaxars taxke u HEIIOHEJIEHHBIE ITAPbSI >neKTpOHOB.

CYBATOMHBIE YACTHUIbI (sneMeHTapHBIE YACTHIBI) - PsI Pa3dUYHBIX 10 CBOMM CBOMCTBaM
MHUKPOYACTHII, U3 KOTOPBIX COCTOAT aTroMbl. HasBanue "anemeHTapHsie" ObLTO MPUHATO B CBSI3U C TEM, YTO STH
YaCTHIIBl CUWTAINCh HEPA3NOKUMBIMH Ha COCTaBHbIe 4dacTH. OJHAKO, 3TO CBOWCTBO CyOaTOMHBIX YaCTHIL
YCIIOBHO, T.K. B HACTOSIIEE BpeMs YCTAHOBJIEHO, YTO OHH TOXE SBIISIOTCS CIIOXHBIMU (DU3MYeCKUMHU
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 PEAKILMUN (I E) paen m3menenuto IHTAJIBITUM ([ 'H). B TepMOXHMIUECKOi
CHCTEME 3HAKOB IOJIOKHUTEIBHBIM CUUTACTCS TEIJIOBOM APQEKT IKZ0TEPMUUECKOH peakluuu (B KOTOPOH TEIio
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BbIIEIsIeTCS "HApYKy"). B TepMoanHAMUYeCKOH cHCTeMe 3HAKOB TEIUIOBOM 3 (EKT IK30TEPMUIECKON PEaKIINU
cunTaercs oTpurarensasM (Q = -1 1H).

TUITBI XUMHAYECKNUX PEAKITA:

- COE/JUHEHHUA - xorma nmBa (wiu OoJiee) BeEIIeCTBa-pearcHTa COCOUHSIOTCS B OAHO, OoJyiee CIIOKHOE
BEIIECTBO;

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

- OFMEHA - xorjma peareHThl OOMEHHBAIOTCS MEXKIY COOOW aroMaMH WM LENBIMU COCTABHBIMH YacTSIMU
CBOUX MOJIEKYIL.

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

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

- OKUCJIATEJIBHO-BOCCTAHOBHUTEJIBHBIE - peaknuu BceX NEpedMCICHHBIX BBIIIE TUIIOB, B KOTOPBIX
MPOMCXOJUT U3MEHEHHUE CTETICHH OKHCIICHUS KAaKUX-THO0 aTOMOB B PEarupyIONINX MOJIEKYJIax.

TUTPOBAHHUE - cnoco6 omnpenenenus MOJIAPHOCTH pactBopa BeliecTBa 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 ONPEHENAIOT C
nomotsto MHIUKATOPA. Tlo 00beMy M3pacxoI0BaHHOTO pacTBopa b cyaar o uucie 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 "IIimHa BOJTHEL'".

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

XUMHUYECKHUE SIBJIEHUS - sBrneHus, mpu KOTOPHIX OJHH BEUIECTBA, OOJIAJArOIINE OIPEIEIeHHBIM
COCTaBOM W CBOMCTBaMH, MPEBPAIIAIOTCS B APYTHE 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 JPYTUe BEIIECTBA.

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,
[IPOTEKAIOLINE C BBIICICHUEM TeIlIa.

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

IJIEKTPOH - ycroitunBas sieMeHTapHas (T.e. Hepa3leauMasi) 4acTUIla C DJIEMEHTAPHBIM (T.€. HANMEHBIIIHM
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 DJICKTPOHOB TIO DJHEPTCTHUYCCKUM YPOBHSIM,
CYHIECTBYIOIIMM B DJJEKTPOHHOM OOJIake aTtoma. OJEeKTPOHHYI0 KOH(HTYpaluio ONHCHIBAIOT pPa3HBIMU
croco0aMu: a) C TOMOIIBIO AIEKTPOHHBIX (HOPMYII, 0) C TOMOIIBIO OPOUTATBHBIX TUATPAMM (CM. “DIIEKTPOHHAS
¢dbopmyna”, sneKTpoHHas sueiika’).

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

SJEKTPOHHASA ®OPMYJIA - 3amuch pacupeleicHus] HWMCEIOIUXCS B aTOME JJIEKTPOHOB TIO
SHEPreTHYECKUM YPOBHSM U opOutaimsiM. Hampumep, snextponHas (popmyna kuciaopoga (dIeMeHT HoMmep 8,
aToOM COJEPKHUT 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 - otHOCHTENbHasi CHOCOOHOCTH aTOMHBIX SIep NPUTSATHBATE K cebe
ANIEKTPOHBI, 00pa3ylollie XUMHUYECKYI0 CBA3b. XapaKTepU3yeT CHOCOOHOCTb aroMa K HOJIspU3aluu
KOBAJICHTHBIX CBS3EH. SJICKTpOOTpI/IHaTCHBHOCTL Ppa3JIM4YHbIX aTOMOB MOXHO OLCHUTH KOJHUYECTBCHHO - 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 xpuctaminyeckasi - MHOIOKPAaTHO MOBTOPSIIOLICECS] B KPUCTAJUIE COUYETAHUE
aTOMOB, MOJICKYJI MM HOHOB. 11300pa3uB aeMeHTapHYyO SUEHKYy, MBI TEM CaMbIM Kak Obl M300pakaeM BeCh
KpPHUCTaJLI, TOCKOJIBKY OH COCTOUT U3 TaKHX SUEeK.

SHAOTEPMUYECKHUE PEAKIHU (ot rpeyeckoro endon - BHYTpH) - XHMHYECKHE PEaKIIWH,
MPOTEKAIOLIHE C MOTJIOMIEHUEM TEeIUIa.

DHEPTUSI AKTUBAIIMU (E, wunorma oGos3nauyaercs kak [ |E) - 1o Ta momonnurensHas sHeprus (K
cpeaHell sHepruu E cTajkuBarommxcsi 4acTHi), KOTOpas HE0O0XoauMma, 4YTOObl CTOJIKHOBEHHE MPUBEIO K
XAMUYECKON peakiuu. DHEePrui0 aKTHUBAIMKM WHOTJA HA3bIBAIOT TAKKe dHEpPreTHYecKuM OaphepoM. Kaxnmas
XMMUYECKasi peaklusi UMEET CBOIO SHEPIUI0 aKTUBaUWu. 3HaueHus E, ans peakuuii MexIy HEHTpalbHBIMHU
MOJIEKYJIAaMH COCTAaBIISIOT, Kak mpaBuio, ot 80 mo 240 k/[x/mone. Ha Benmuunny E. He BnuseT Temmeparypa, HO
MoskeT noBnuATh npucyTcreue KATAJIM3ATOPA.

JHTAJIBIIUSA - "remnoconepxkanue" pearupyromux BerecTB. Obosznavaercs kak |H. [lpu mocTtostHHOM
JIaBJICHUN (€CM peaklysd HJIET He B 3aMKHYTOM COCY/€) M3MEHEHHE SHTAJIbIIMU B MPOIECCe XMMHYECKOU
peakuuu paBHo €€ TEIIJIOBOMY DD DEKTY.

SAJAEPHBIE PEAKIIMU - npeBpalneHne OJHHUX BEIIECTB B JPyTHe, HO HE MyTEM pa3pbiBa U 00pa30BaHUS
XUMHUYECKUX CBA3€EH, a MyTEM U3MEHEHUS CTPOCHHUS SAEp 3JIEMEHTOB, YUACTBYIOIIMX B TAKMX PEAKIIHAX.
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10 JIACT U3SMEHEHUMI 1 JIONOJHEHWI, BHECEHHBIXB PABOUYIO YYEBHYIO
ITPOI'PAMMY JUCHUITJIMHBI

Ne N3MCHCHMUA, JaTa BHCCCHUA U3MCHCHU I, Ne CTpaHUuIbl C ©BMCHCHUCM:

BbLJIO: CTAJIO:

OcHoBaHueE:

Iloamuce JInia, BHCCIICTO N3MCHCHUA




10. IACT UI3SMEHEHUI 1 JIONOJHEHUI, BHECEHHBIXB PABOUYIO YYEBHYIO
ITPOI'PAMMY JUCHUITJIMHBI

Ne N3MCHCHMUA, JaTa BHCCCHUA U3MCHCHU I, Ne CTpaHUuIbl C ©BMCHCHUCM:

BbLJIO: CTAJIO:

OcHoBaHueE:

Iloamuce JInia, BHCCIICTO N3MCHCHUA




MUWHOBPHAYKH POCCHUHA

OUITUAIL PEJEPAJIBHOI'O T'OCYAAPCTBEHHOI'O BIOJDKETHOI'O
OBPA3OBATEJIBHOI'O YUYPEXJIEHMA
BBICILIEI'O OBPA30OBAHMS «BJIAJIMBOCTOKCKHI I'OCYIAPCTBEHHBIN
YHUBEPCUTET DKOHOMUKU Y CEPBUCA» B I'. APTEME

VTBEPKIAIO 7\
3amecTHTeNb AUPEKTOPE- |
¢bunuana |

2
2", Q. H. I/IBaHfor"?f

KOHTPOJIbHO-OIITEHOYHBIE CPEJACTBA
K YYEBHOM JJUCIUIIJIMHE
I1J1.03 buosiorus

K nporpaMMe noaAroTOBKH CrnenuHaJTHCTOB CpeaHero 3BeHa

no cnenuajbHocTH 19.02.10 TexHo0rusi NPOAYKUHH 001ECTBEHHOI0 NATAHHS

I'ox Habopa ra OOII
2017

Aptem 2020
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2. PE3YJIBTATBI OCBOEHMSA ANCHUIIJIMHBI,
HHOJIEKAIINME ITPOBEPKE 4

3. PACIIPEJEJIEHUE OLUEHUBAHUSA PE3YJIBTATOB
OBYYEHMUS 11O BUJAM KOHTPOJIA 7

3.MATEPHUAJIbI JIJIsI TEKYILIEW MPOBEPKHU U OLIEHKHA
3HAHU U YMEHUU 9

4. MATEPHUAJIBI 1)1 TIPOMEKYTOUYHOM ITIPOBEPKU
U OLIEHKHW 3HAHUI 1 YMEHUM 35

5. OLNEHKAMHINBUIYAJIBHBIX OBPA3OBATEJ/IBHBIX
JOCTU/KEHUU U KOMIIETEHIIMHA 110 PE3YJIbTATAM
TEKYIIEI'O 1 ITPOMEKYTOYHOT'O KOHTPOJIA 48

KontponbHo-ouenounsie cpeacrsa (KOC) mnpenHasHaueHbl I KOHTPOJISI M OLIEHKH
00pa30BaTEeNbHBIX JOCTHXKEHUN CTYJEHTOB, OCBOMBIIHX MPOTpaMMy Y4€OHOW AMCIMITIIUHBI
«buomorusy.

KOC BKJIIOYAIOT KOHTPOJbHBICE MaTepuanbl s TPOBEACHHS TEKYIIEr0 KOHTPOJIS H
MIPOMEXKYTOYHOM aTTecTaIuy B popMe 3avera.

KOC pa3paboranst Ha ocHoBe ®I'OC CIIO mo cnenuanpaoctu: 19.02.10 TexHomorus mpoayKIIHH
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0O0IIIECTBEHHOIO ITUTAHUSA

2. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBL, ITIOAJIEZKAIIIUE ITPOBEPKE

B pesynbprare arrectanmuu mo y4eOHOW IUCHUILIMHE OCYIIECTBISETCS KOMIUICKCHAs IMPOBEPKa
CIIEYIOIINX YMEHUH ¥ 3HAHWM, a TaK)Ke TUHAMUKA (POPMUPOBAHUS OOIUX KOMITCTEHITHI:

Tabmuma 1.

Pe3ynbTaThl 00y4yeHusi: yMeHus,
3HaAHMSA ¥ 001Me KOMIIeTeH T

Iloka3aresn oueHKH pedyJjbTara

Ymenua:

1) OObBsACHATH poib OHOJOTHH B

dhopMupoBaHUH HAy4YHOT'O
MUPOBO33PCHUS; BKJIQJT
OMOJIOTUYECKHUX TEOpHid B
(dbopMupoBaHUU COBPEMCHHOM
€CTECTBEHHOHAYYHON KapTUHBI MHPA;
CIWHCTBO  JKHUBOW W HEXKHUBOM
HPUPOJIBI, POICTBO JKUBBIX

OpraHu3MoOB; OTpULIATCIILHOC BJIMAHHUC
AJIKOT'0JId, HUKOTUHA, HAPKOTUYCCKHUX

BEIICCTB HAa HMOpUOHAIBHOE U
OCTAMOPHOH6ATBFHOE pa3BuTHE
YEJIOBEKa; BIUSHHUE 3KOJIOTMYCCKUX

(GakTOpOB Ha IKHMBBIE OpPTaHU3MBI,
BIMSIHUE MYTareéHOB Ha pacTeHus,
KUBOTHBIX M YEJOBEKAa; MPUYMHBI U
(bakTopbl HBOJIOLMH, H3MEHIEMOCTb
BUJIOB; HapylleHWe B  PA3BUTUHU
OpPraHU3MOB, MYTAllUHA U UX 3HAYCHHE
B BO3HUKHOBEHUM HaCJIECTBEHHBIX
3a00JeBaHUM; YCTOWYUBOCTB,
pa3BUTHE U CMEHBI IKOCUCTEM

OK 2. Opranu3oBbIBaTb COOCTBEHHYIO
NeSITeIbHOCTh, BbIOMpAaTh THUIOBHIE
METOABl U CIOCOOBI  BBIMOJHEHUS
npodeccnoHambHbIX 3ajad,
oueHuBaTb UX 3(PEeKTUBHOCTE WU
Ka4yecTBO.

OK 5. Bnamers wuHpOpMaLMOHHOM
KYJIbTYpPOH, aHaJIM3UPOBATh U
OLICHUBATh nH(pOpMaIIHIO c
UCIOJIb30BaHWEM  MH(OPMaIlMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

OnuceIBaeT pa3BUTHE NPUPOJIBI M 00IIECTBA

[TpuBOAUT SMOPUOTIOTHYECKUE TOKA3ATEIHCTBA
HBOJIIOLIMOHHOTO POJICTBA KUBOTHBIX

OnuceiBaeT OTpULATCIIBHOC BIIMAHUC KYPCHUA,
yIOTpeOICHHS AJIKOTOJISI U HAPKOTUKOB Ha OPTaHU3M U
Ha SMOpPHOHAIBHOE Pa3BUTUE pEOCHKA

[TpuBOaUT IPUMEPHI BIUSHUS OKPYKAIOIIEH Cpeabl U eé
3arpsi3HEHUH Ha pa3BUTUE OpraHU3Ma

OT1nnyaer peHeTUYECKYI0 U FeHETHYECKYIO
U3MCHYNBOCTH

[TpuBOOUT IPUMEPHI YCIIEXOB COBPEMEHHOM IeHETHKH B
MEIUIUHE U 31paBOOXPaHEHNUHA

2)Pemiath JJIEMEHTapHbIE
OMOJIOTHYECKHUE 3aJaud; COCTaBIATh
AJIEMEHTapHbIE CXEMbI CKpEUIMBaHUS
U CXEMBl TIIepeHoca BEIIECTB W
neperayd SHEPrMM B HKOCHUCTEMAax
(ueru MIUTaHUA); OIUCHIBATh
0COOEHHOCTH BUIOB o
MOpP(OJIOTHUECKOMY KPUTEPHUIO

CocrasisieT mpocTeime cXxeMbl MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKpPEIINBAaHUS

Penraer regeTndueckue 3agadu

OmnwuceiBaeT ocodOeit 0HOTroO BUIa IO MOP(OIOrHYECKOMY
KPUTEPUIO

CocraBisieT cxeMbl Iiepejaur BEUIECTB U SHEPTUU 110
LEensM MUTaHUS

Pemaer skonoruyeckue 3aj1auu
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OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
NeSTeIbHOCTh, BBIOMpATh THUIIOBBIE
METOABl ¥ CIOCOOBI  BBHIMOJHEHUS
po¢ecCHOHATIBHBIX 3ajad,
oueHuBaTh MUX 3(PPEeKTUBHOCTD W
Ka4yecTBoO.
OK 4.
HCIOJIb30BaHUE
HEOOX0UMOM

OcyliecTBisITh TOUCK U

uHpopmanuu,
s 3PPEKTUBHOTO
BBITTOJTHEHUS poheCCHOHATTLHBIX
3amad, npodeccnoHaIbHOTO u
JMYHOCTHOTO Pa3BUTHS

3)BBISBIIAT npucnocoOieHne
OpraHu3MOB K cpele oOWTaHus,
HUCTOYHUKH W HAJMYME MYTarcHOB B
OKpyXkaromed cpeae  (KOCBEHHO),
AHTPOITOTECHHBIE U3MCHECHUS B
IKOCHUCTEMAX CBOECH MECTHOCTH

OK 4. OcymecTBiasiTh TMOUCK U
UCIIOJIb30BaHUE uHpOpMaIInH,
HeoOxomuMoi it 3P PEKTUBHOTO
BBITTOJIHEHUS poeCCUOHATTBHBIX
3amad, npodeccnoHaTEHOTO u
JMYHOCTHOTO Pa3BUTHS

IlepeunciiieT HMCTOYHUKHA MYTAr€HOB B OKPYKAIOLICH
CpeJle ¥ OIIMCBIBAET UX BIIMSHUE HA OPTaHU3M YEIIOBEKA
[TpuBoauT mnpumepsl NaHAmAPTOB CBOCH MECTHOCTH,
IPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpelie OOUTaHMUS.

4) CpaBHHBaThH OMOJIOTUYECKHE
OOBEKTHI: XUMHUYECKHUH COCTaB Tel
KUBOM M HEXKHMBOM  IPUPOIBL,
3apojbllield  YeloBeKa U JPYTUX
KUBOTHBIX, TPHUPOIHBIE SKOCUCTEMBI
U arpO’KOCHUCTEMBI CBOEH MECTHOCTH;
MPOLECCHI (ecTecTBEHHBIN u
HCKYCCTBEHHBIH OTOOp, TOJOBOE U
Oecrionoe pa3MHOXKEHHE) U JIeJaTh
BBIBOJIBI M OO0OOIEHUS HAa OCHOBE
CpPaBHEHHUS U aHAJIN3a

OK 8. CamocTosTeNnbHO ONPENENiITh
3a/1auun po(eCCUOHATTEHOTO u
JTUYHOCTHOTO PAa3BUTHS, 3aHUMATHCS
camo00pa3zoBaHuEM, OCO3HaHHO
IJIAHUPOBATh MOBBIILICHHE
KBaJIN(DUKAIIIH.

OK 9. OpueHTHpoBaThCs B yCIOBHSIX
4acTOM  CMEHbl  TEXHOJIOTUHA B
poecCHOHATbHON IESTEIbHOCTH.

[TpuBOIUT TpUMEPHI OECIIOIIOBOTO U ITOJIOBOTO
Pa3MHOKEHHUs, CPABHUBAET UX U JEJIaeT BBIBOJ
[IpoBOAUT CPaBHUTEIBHYIO XAPAKTEPUCTUKY
€CTECTBEHHOT'O M HICKYCCTBEHHOTO OTOOPOB.
3apuCOBBIBAET CTPOCHHE JKUBOU U PACTUTEIHHOM KIIETOK
BrisiBnsieT v OnMChIBaET MPU3HAKU CXOJICTBA 3aPOBIIIEH
YEeJI0BEKa U APYTUX MO3BOHOUYHBIX

HaspiBaer uepThl CX01CTBA U pa3iInyunsl €CTECTBEHHBIX U
HMCKYCCTBEHHBIX 3KOCUCTEM

S)AHanu3WpoBaTh U OIIEHUBATH
pa3NIUYHBIE THUIIOTE3BI O CYIIHOCTH,
MPOUCXOXKICHUN KU3HU U YEJIOBEKa,

rio0anbHbIe JKOJIOTMUECKUE
po0GIeMbI " X penieHus,
MIOCJIEACTBUS COOCTBEHHOM

JIEATEIIbHOCTH B OKPYXAIOIIEH cpeae
OK 2. Opranun3oBbIBaTh COOCTBEHHYIO

CpasHuBaet 3BomonmonHbie uaeu Y./lapsuna, K.JIunes,
2K.b.Jlamapka u coBpeMeHHbIE TPEICTABICHUS O
MEXaHU3MaxX 1 3aKOHOMEPHOCTSX IBOJOLUHI

Nmeet npeacTaBieHUE O pa3IMYHbIX TUIIOTE3aX
MIPOUCXOXKICHUS KU3HU

OnuceIBaeT HKOJOTUYECKUE KPU3UCHI M KOJIOTHUECKHE
KatacTpodbl M UMEET MPECTABICHUE O METOaX
MPEIOTBPALICHHS] UX BOSBHUKHOBEHUS
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NeSTeNIbHOCTh, BLIOUpATh THUIOBHIE
METOABl W CIOCOOBI  BBHIIOJHEHUS
npodeccHoHaATBEHBIX 3ajad,
omneHUBaTh WX A(PPEKTUBHOCTH U
Ka4yecTBO.

6)13yuaTh U3MEHEHHS B 9KOCHCTEMaX
Ha OMOJIOTHYECKUX MOJEIISIX
OK 5. Brnagets wuH(pOpMaIMOHHON

KYyJIbTYpOH, AHAIU3UPOBATH 51
OLICHUBATh uH(bOpMaIUIO c
UCIOJIb30BaHUEM  WH(OPMAIMOHHO-

KOMMYHUKAIIHOHHBIX TEXHOJIOTHH.
OK 8. CaMoCTOATENbHO ONpPENENSThH

CpaBHuBaeT 3BOOIMOHHBIE uaeu Y./lapBrHa,
K.JInnnes, JK.b.Jlamapka u coBpeMeHHbIE
MIPEACTABJICHUS O MEXAHMU3MaX U 3aKOHOMEPHOCTAX
ABOJIIOLIMU; UMEET MPEJCTABIEHUE O Pa3IMUHbIX
TUIOTE3aX MPOUCXOKICHUS KU3HU; ONMCHIBAET
HKOJIOTUYECKUE KPU3HCHI U IKOJIOTHYECKUE KAaTaCTPOQbI
Y UMEET NPEACTABICHUE O METOAX MTPEAOTBPALICHUS UX
BO3HHUKHOBEHUS; aHAIIM3UPYET U OLICHUBAET pa3IMyuHbIE

3a/1auu npoheccuoHaIbLHOTO U | THUIOTE3bI IPOUCXOKICHHUS )KU3HU U YeJIOBeKa
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS

camoo0pazoBaHueEM, OCO3HaHHO

TJIAHUPOBATh MOBBIIICHHUE

KBaTM(UKAIIH.

7) Paborath ¢ TekcTOM yueOHMKA | HaxoauT U M3BIIEKaET HYKHYIO HH(POPMAIIHIO 10
(cocTaBisThH XapaKTepUCTHUKH, | 3aJaHHOU TeMe B aJalTUPOBAHHBIX UCTOYHHKAX
HaxOJUTh B TEKCTE€ OTBETHl HAa | PA3IMYHOTO TUIA: TPOKAPHUOTUUYECKHE OPTaHU3MBI,
BOIIPOCHI). KJIETKH, MUTaXOHJIPUH, CTpOEHHUE U (PyHKIHU pubdocoM,

OK 5. Bnagets nHbOpMamoHHOH
KyJIbTYpPOU, aHAIM3UPOBATH U
OIICHUBATh WH()OPMAIIHIO C
UCIIOJIb30BaHUEM MH(DOPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.

AP0, (HOTOCHUHTE3, XEMOCHUHTE3, TTOJIOBOE M OECIIONO0e
pPa3MHOXKEHHUE, TApTEeHOTeHE3U THHOT€HE3, TPYIIIIBI
nanamadTa, IPUPOTHBIE PECYPCHI, IBOJIOLMOHHBIC HJIEH,
MYTareHbl ¥ MX BO3/ICHCTBHE HA OPTaHU3M YEJIOBEKa,
q)eHeTI/I‘-IeCKaﬂ U I'€HETUYCCKasa NU3MCHYNBOCTH.

3nanua:

1) OcHOBHBIE MTOJIOKEHUS
OMOJIOTUYECKUX TEOPHil U
3aKOHOMEPHOCTEM: KIIETOYHON
TEOPHH, SBOJIOIIMOHHOTO YYEHUS,
yuenus B.M.Bepranckoro o
ouochepe, 3akonsl [ .Mennens,
3aKOHOMEPHOCTH M3MEHYMBOCTH U
HACJIEICTBEHHOCTH

[lepeuncnser opraHMyecKkue BeELIECTBA PACTUTEIbHOU
KJIeTKA. ONKMCBIBAET KIETOYHYIO TEOPUIO CTPOEHHUS.
[lepeuncnser 3akoHOMEPHOCTH (DEHOTUTTHMUECKON U
TEeHETUYECKOW N3MEHUNBOCTH

JeMoHCTpHpYyeT BJIAJICHUE TEPMHUHOJIOTUEN u
CHUMBOJIAMHU T€HETHKH, TIOHUMAET 3aKOoHbl MeHiens
Wmeer mpexncraBneHue o Ouocepe U y4eHUU
BepHaznckoro

BJ'I&I[GCT TaKMMHU IIOHATUAMHU, KaK HACICACTBCHHOCTD,
CEJIEKIIMS M €l METOJBI

2) Ctpoenue 1 HyHKIIMOHUPOBAHUE
OMOJIOTNYECKUX OOBEKTOB: KIIETKH,
T€HOB U XpOMOCOM, CTPYKTYpbI BH/1a
U DKOCUCTEM

OnucelBaeT CTPOCHHUE PACTUTENIBHON U JKUBOM KIIETKH,
XMMUYECKYI0 OPraHU3aLUI0 KIETKH, QYHKIIMOHUPOBaHHE
TE€HOB ¥ XPOMOCOM.

OnwuceiBaeT ocodeilt 0JTHOrO BUA 110 MOP(OIOTHIECKOMY
KPUTEPHIO.

XapakTepusyeT eCTeCTBEHHbIE U UCKYCCTBEHHBIE
SKOCHCTEMBI

3)CymHocTh OMOIOTHYECKHUX
MPOIIECCOB: Pa3MHOKEHHS,
OILTOI0OTBOPEHHS, JeUCTBHS
HUCKYCCTBEHHOTO UM  €CTECTBEHHOT'O
orbopa, ¢dbopmupoBaHue
MPUCITIOCOOJICHHOCTH,

IMPOUCXOKACHUC BHUJOB, KPYIroOBOPOT

Hepe‘-II/ICJ'I}ICT IIpU3HAKU HpI/ICHOCO6HCHHOCTI/I
KHUBOTHOTO
HpaBI/IJ'ILHO OIpCaACIIACT TaKHeE OMOJIOTHUECKHUE

MPOIIECCHI, KaK pa3MHOXEHHUE, OILIOI0TBOPEHHE.
OnuchIBacT €CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD
[TpuBOAXT TPUMEPBI IPUCTIOCOOTIEHHOCTH OPTaHU3MOB K
cpene oOuTaHus
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ounocdepe

BCIICCTB M MPCBPALICHUC SHCPIrUu B
KJICTKEC, OpraHu3MeE, B OKOCUCTEMax U

4) Bxiaj BBIIAOMIMXCS YICHBIX B
pa3BuTHE OMOJIOrHMYECKON HAYKU

HaspiBaeT ocHOBateneid COBPEMEHHOM AMOPHOJIOTHH,

TeHETHKH, YICHUS 0 Ouocdepe

HUwmeer
Y./lapeuHa U
K.JInnnes

npejcTaBieHue 00
K.b.JTamapka,

OBOJOIHOHHBIX HACAX
CHUCTCMBI

IIPUPOJIBI

5) Buosornueckyro TEpMUHOJIOTHIO U
CHUMBOJIMKY

[TpumeHsieT OMONIOTUYECKYIO TEPMUHOIOTHIO U
CHUMBOJIMKY B XO/I€ BBIIIOJIHEHUSI IPAKTUYECKUX padoT,
TEKYILEM KOHTPOJIC 3HAaHUM: KJIeTKa, (POTOCUHTES,
XEMOCHHTE3, HUTOIIIa3Ma, s1pO, IUIACTUBI, MUTO3,
OakTepuu, pasMHOXEHHE, peweTka [leHnerra, cenexkuus,
aHTOreHe3, OMOHUKA, (peHeTUYecKask U FreHeTu4ecKas
M3MEHUYUBOCTb, IPUPOJIHBIE PECYPCHI, AHTPOIIOT'€HHbBIE
W3MEHEHHUs, ENH IUTaHus, SKOCUCTEMA

3. PACITPEJEJEHUE OHEHUBAHUSA PE3YJbBTATOB OBYUYEHUA 11O BUIAM

Tabmua 2

KOHTPOJIA

HaumeHoBaHMe 3JIEMEHTA yMeHHﬁ

Buabl arTecTanuu

3aganusa

HMJIM 3HAHUHI

Texkymmii
KOHTPOJIb

IIpomekyTounas

aTTeCTalus

Ymenua:

1) OObsACHATH pOJIb OHOJOTHH B
(dhopMupOBaHHH Hay4HOT'O
MHUPOBO33PEHUS; BKJIA]]
OMOJIOTrMYECKHUX TEOopui B
dbopMupoBaHUH COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHUHBI MHPA;
€IUHCTBO  JKMBOM M  HEXKHUBOU
TIPUPOJIHI, POJICTBO KUBBIX
OpPTaHU3MOB; OTPULIATEIILHOE BIIHSHHAE
QJIKOTOJIsl, HUKOTHHA, HAPKOTHYECKHUX
BEUIECTB HAa HOMOpUOHAIBHOE U
MOCTAMOPUOH6ATTEHOE pa3BuUTHE
YeJIOBEKa; BIUSHUE SKOJIOTMYECKHUX
(akTOpoB Ha KHUBBIE OPraHU3MBI,
BIMSIHUE MYTareHOB Ha pPacTCHHS,
KUBOTHBIX M YEJIOBEKa; NMPUYUHBI U
(bakTOpBl JBONIONHH, H3MEHSIEMOCTh
BUJIOB; HApyIIEHHWE B Pa3BUTHUU
OpPTaHU3MOB, MYTAIlMH U WX 3HAYCHHE
B BO3HHKHOBEHHH HACIEJICTBEHHBIX
3a00JIeBaHuU; YCTOHYHUBOCTb,
Pa3BUTHE U CMEHBI YKOCHUCTEM

IloaroroBka
COOOIICHMI,
MHCbMCHHBIC
3aJIaHuA,
MpaKkTUYecKas
paborta

Tect

4,5,7,10, 11,
14, 20,21

2)Pemiath 3J€MEHTapHbIE
OMOJIOTMYECKHE 3a/a4yd; COCTaBISTh

QJICMCHTAPHBIC CXCEMbI CKPCHIMBAHUA

IIpaxTrueckas
paboTa, yCTHBIC
OTBETHI

Tect

8,9, 10,
11,
18.19,21
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U CXEMBl TepeHoca BEIIECTB U
nepeayl  SHEPTUH B JKOCHCTEMax
(uenm MUTaHUsA); ONMCHIBATh
0COOCHHOCTH BHJIOB 1o
MOP(}OTOTHIECKOMY KPUTEPHIO
3)BBISBISITE MIPUCTIOCOOICHUE [IpakTrueckas Tect 4,7,12, 14,
OpraHM3MOB K cpene oOurtaHus, | paboTa, yCTHBIC U 15, 18,19,20
WCTOYHUKA W HAJIMYUEC MYTarcHOB B | TUCbMEHHBIC OTBETHI
OKpyXKaromied  cpene  (KOCBEHHO),
aAHTPOTIOTCHHBIC HU3MCHEHUS B
9KOCHUCTEMAX CBOCH MECTHOCTHU
4)  CpaBuuBath  Owojoruyeckue | TecToBble 3aaHuMs, Tect
00BEKTHI: XHUMHUYECKHH COCTaB TENI YCTHBIE U 2,3,45,6
KUBOM W HEKHBOW  TIPHUPOJIBI, MACbMEHHbBIE
3apoJbIIel 4YeloBeKa ¥ JIPYTHX | OTBETHI, MOATOTOBKA
JKUBOTHBIX, MPUPOIHBIC IKOCHCTEMBI JIOKJIaI0B
U arpodKOCUCTEMBI CBOCH MECTHOCTH;
IIPOLIECCHI (ecTeCTBEHHBIH u
WCKYCCTBEHHBI OTOOp, IOJIOBOE H
Oecrojioe pa3MHOKECHHE) U JIeJlaTh
BBIBOJIBI W 00OOIIEHHS Ha OCHOBE
CPaBHEHHUS U aHAJIM3a
5)AHanM3UpOBaThH H oneHuBaTth | TecToBbIE 3a7aHu, Tect 1,5,6,12, 16
pa3IM4YHbIE THUIOTE3bI O CYIIHOCTH, YCTHBIC U
MIPOUCXOXKICHUN >KH3HH U YEJIOBEKa, MIHCbMCHHBIC
r100aIbHBIE 9KOJIOTUYECKHE | OTBETHI, IIOJTOTOBKA
POOIIEMBI u ux pelIeHus, JIOKJIaJI0B
[TOCJIEICTBHS COOCTBEHHOM
JIEATEIIbHOCTH B OKPYXAIOWIEH cpee
6)3yuath U3MEHEHHS B IKOCHCTEMaX YcTHBIE N Tecr 17-21
Ha OMOJIOTMYECKUX MOJEIISAX MACbMEHHBIC
OTBETHI,
MIpaKTHIeCKast
pabota

7) Paborath ¢ TekcTOM Yy4eOHHUKA YcrHBIE U Tect 5,13, 19,20
(cocTaBiAThH XapaKTePUCTHUKH, | MUCbMEHHBIE OTBETHI
HaxOJWTh B TEKCTe OTBEThl Ha
BOIIPOCHI).
3nanusn:
1) OCHOBHBIE ITOJIOKEHUS ITonroroska Tect 3, 5,10, 11,
OMOJIOTUYECKUX TEOPHH U COOOIICHUH, 15
3aKOHOMEPHOCTEH: KIIETOUHOI MpaKTHIecKast
TEOPHH, IBOJIOIMOHHOTO YUCHUS, paborta
yuenus B.M.BepHanckoro o
ouocdepe, 3akonsl I .Menpaens,
3aKOHOMEPHOCTH U3MEHYHUBOCTH U
HACJICACTBEHHOCTH
2) Ctpoenue u pyHKITHOHUPOBAHHE TecToBbIe 3a1aHUS, Tect 2, 3,11,
OMOJIOTHYECKUX 00BEKTOB: KICTKH, YCTHBIE€ OTBETHI, 17,20
TeHOB U XpOMOCOM, CTPYKTYPHI BUIa MIPaKTHIeCKast
1 DKOCHCTEM pabota, cooOIIeHHS
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3)CymHOCTh OMOTOTHYECKHUX TecToBble 3a1aHus, Tect 4,5,6,13,
MIPOIIECCOB: Pa3MHOXKEHHSI, YCTHBIC OTBETHI, 18,19,20
OTLIOIOTBOPEHUS, ICHCTBUS IIOJATOTOBKA
HCKYCCTBEHHOT'O U €CTECTBEHHOI'O JIOKJIAJIOB,
otbopa, popmMupoBaHue MpaKTHIeCKast
MIPUCIIOCOOJICHHOCTH, paborta
MIPOUCXOXKACHHUE BUIOB, KPYTOBOPOT
BEIIICCTB M MPEBPAILICHUE SHEPTUHU B
KJIETKE, OPTaHU3Me, B SKOCHCTEMaX H
ounocdepe
4) Bxiaj BBIIAIOIIMXCS YYCHBIX B TectoBnIe 3aganus, Tect 1,7,12, 17
pa3BHUTHE OMOJIOTHYECKON HAyKH YCTHBIC OTBETHI,

IIOJArOTOBKA

JIOKJIaJI0B
5) BroJI0rHYecKyo TepMUHOIOTHIO U TecToBbIE 3amaHus, Tecr 1, 3,6.8,9,
CUMBOJIUKY YCTHBIE U 11, 20,21
IMHUCbMEHHBIE OTBETHI

2. KOMIUIEKT OLICHOYHBIX CPENICTB

2.1. 3a0anusn onsa npoeedeHus meKyuiezo KOHmMpPOs.

BBenenne

Pa3nen 1. Yuenue o Kjierke

3AJJAHME 1 (sneayoumopnas camocmoamenvras pabomahel)

TEKCT 3AIAHUA:

1. IToaroroBka pedepara mo Teme:

o

OpraHuyeckue BEIeCTBa PACTUTEIbHON KIIETKH, J0KA3aTeNIbCTBA UX HAJMYUS B PACTCHUH.
Buramunbl, ¢epMeHTHI W TOPMOHBI M WX pOJIb B opranuzMe. Hapymenws npu wux
HE/I0CTaTKe U U30BITKE.

[TpokaproTHUYECKHE OPTaHU3MBI H UX POJIb B OMOIIEHO3aX.

[IpakTuyeckoe 3HAYeHHWE MPOKAPHUOTHUYECKUX OpPraHU3MOB (Ha MpUMepax KOHKPETHBIX
BHJIOB).

Knerka sykaproTHUeCKUX OpraHu3MoB. MeMOpaHHBINA MPUHIIMII €€ OpraHU3alllH.
CtpyKTypHOE ¥ PYHKIIMOHAIBHOE pa3JInyie paCTUTEIbHON U )KMBOTHOM KIIETOK.
MUTOXOHAPHH KaK SHEPreTH4YecKrue CTaHIMU KIeToK. CTaguu 3HEepreTHYeckoro ooOMeHa B
PA3INYHBIX YaCTSIX MUTOXOHAPHIA.

Ctpoenue u GyHKIHH pUOOCOM U UX POIIL B OMOCHHTE3e OenKa.

Snpo Kak IEHTp YIpaBICHHS >KU3HEACATEIBHOCTHIO KIIETKH, COXpPAaHEHUS W Teperadd
HACJIE/ICTBEHHBIX MTPU3HAKOB B IMOKOJICHHSIX.

Knerounas Teopust CTpoeHUsS! OpraHu3MOB. VIcTOpust 1 COBPEMEHHOE COCTOSTHHE.
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2. HapucoBaTh CXe€MbI CTPOCHHS PACTUTEIBHON U ) KUBOTHOM KJIE€TOK MU OCHOBHBIX
OpraHOMJIOB KJIETKH.

3. U3yuenue Bonpoca POTOCHUHTE3 U XEMOCHUHTES.

YciaoBus BbINOJIHEHUS 33 JaHUS

1. MecTo (BpeMsi) BBIMOJIHEHHS 3a/1aHKS:_3a/JaHUE BBIIOJIHAETCS BO BHEAYJIUTOPHOE BPEeMs
2. MakcuMaabHOE BpEMsI BBIIIOJIHEHUS 33 JaHUS: 60 MHUH.

3. Bbl MOXxeTe BOCIOJIb30BaThCS_yUeOHUKOM, M00aTbHOM CEThIO

IlIxaj1a oeHKH 00pa30BaTeJdbHbIX JJOCTHKEHMII:
Kpurepuu :

- yMeHue c(hopMyJIMpoBaTh 11eIb PaOOTHI,

- YMEHHE MOA00paTh HAYYHYIO JIUTEPATYPY 110 TEME;
- MIOJTHOTA M JIOTUYHOCTh PACKPBITUS TEMBI;

- CaMOCTOSITEIILHOCTh MBIIIJICHMS,

- CTHJIMCTUYECKAsI TPAMOTHOCTh M3JI0KEHUS,

- KOPPEKTHOCTH BBIBOJIOB;

- MPaBWJIBHOCTH 0()OPMIICHUSI paOOTHI.

Kpurepun oueHku:

- OLICHKAa «OTJIMYHO» BBICTABJIACTCS o6yqa10meMycsI, €CJI BBIIIOJTHCHEI BCE
BBIIIICTIEPEUNCIICHHbIE TPEOOBAHUS K U3JI0KEHUIO, O(OPMIICHHIO, U TIPEJCTABICHUIO PAOOTHI

- OLICHKA «XOpPOIIO0>» BbBICTABJIACTCA o6yan01ueMyc;1, €CJIM JONMYIICHbI HE3HAYUTCIIbHBIC
MOTPEIIHOCTH B 0(OPMIICHUH U TIPEJCTABICHUN PAOOTHI.

- OIICHKA «YyJIOBJICTBOPUTEIHLHONBBICTABIISICTCS 00YYAOMIEMYCSI, €CIIH JIOMYIICHBI
HE3HAYUTENbHbIC MOTPEIIHOCTH B COAECPKAHUH, OPOPMIICHUU U MPECTaBICHUN PaOOTHI.

- OLIEHKA «HEYOBJIETBOPHUTEIHHOY BBICTABIIAETCS 00YJAIOMIEMYCSl, €CITH MTPEICTaBICHHAS
paboTa He COOTBETCTBYET TPEOOBAHUSIM.

3AJJAHME 2 (nabopamopnas paboma Nel)
TEKCT 3AJJAHUSA:
JlabopaTopnasi padora Ne 1.

Tema: HaOmroneHnue, cpaBHEHHE KJIETOK PACTEHHUH M )KUBOTHBIX IOJI MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax, ux OMNHCAHUE.

Hean paGoTbi:

- PaccMoTpeTs M CpaBHUTH KIIETKM PACTEHUN M KMBOTHBIX I10J] MUKPOCKOIIOM Ha TOTOBBIX
MHUKpoOTpernaparax.

- O3HaKOMHTbCA C OCOOEHHOCTSIMM CTPOEHHUS M (YHKLUHSMH OPraHOMJOB KIIETKH.
OnpenennTe OTIIMYUSA MEXAY PACTUTEIBHOW XUBOTHOW KIIETKOM.
[Tpomomxuth (OpMUPOBaHHE YMEHHUH aHAIM3HPOBATH M JEJIaTh BBIBOJBI.
OOopyaoBaHmMe: MUKPOCKOIIBI, TOTOBBIE MHKpPOIpPENapaThl KJIETOK MHOTOKJIETOYHBIX >KHUBOTHBIX,
pacTeHUi, Mpe3eHTaLUH.
Xox padorsi: 1. PaccmoTpers MuKpoIpenaparsl KJIETOK PACTEHMM M KUBOTHBIX. ComocTaBbTe
YBHJIEHHOE C H300pa’keHHeM OOBEKTOB Ha Tabiuiax. 3apucyiTe KJIETKH B TETPajsX,
0003HAUbTE OPTaHOWJBI KJIIETKH.
2. CpaBHUTE MeXIy cOOOW 3TH KJIeTKH. OTBETbTE€ Ha BOIPOCHI:
- B Y€M 3aKJIIOYAeTCsl CXOJICTBO U pa3/IMyHe KIETOK PAaCTeHUH U IKUBOTHBIX;
- KAKOBBI TIPUYMHBI CXOJCTBAa M Pa3ivuus KJIETOK Pa3HbIX OPraHU3MOB.
3. BbIBOa 0 TipojenaHHOW Pabo
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YcioBUS BLINOJHEHNS 321aAHUSA

1. Mecto (BpeMmsi) BBIMIOJTHEHHUS 3a/I1aHU : 3a]JaHUE BIMOJHAETCS HA 3aHSATUE B ayIUTOPHOE BPEMsI
2. MakcuManbHOE BpeMsl BBITIOJIHCHHS 3aJaHUs: 90 MMH.

3. Bel MOeTe BOCIIOJIB30BATHCS. YUEOHUKOM, KOHCIEKTOM JIEKITHHA

IlIkaia oueHKH 00pa30BATEIbHBIX JIOCTHKEHHI:
Kpurtepun onenku:
Brinmonnenue npaktuyecku Beeil paboTsl (He menee 70%) — MosoKUTenbHas OLIEHKa

3AJAAHUE 3(rabopamopnas paboma Nel)

TEKCT 3AIAHUA:
Tema: IlpuroroBiieHUE U ONMCAHUE MUKPOIPENApaTOB KIETOK PACTEHUN (KOXKHIIBI JyKa ).
Ilesb padoThI:
® TI03HAKOMHUTHCS C METO/IaMH M3y4YCHHUs KIETKH, (POpPMaMU U pa3MepaMu KJIETOK,
® U3Y4YWUThb CTPOCHHUE PACTUTEIILHON U KUBOTHOM KIIETOK,
® [I0Ka3aThb NPUHIMIHAIBLHOE PA3IMUUE U CXOICTBO MEKIY PACTUTEIBHON U )KUBOTHOU
KJIETKOM.
® HAay4YUTbCA FOTOBUTH MUKpPOIIPENApaThl, IOJIb30BaThCSI MUKPOCKOIIOM, HAXOIUTh OCHOBHbBIE
YacTU KJIETKU Ha MUKPOIIPENApaTe, CXEMeE.
O0opyaoBanue:
Koxwuia venryu s1yka, pacTBOp ApOiKeH, TOTOBBII MUKPOIIPENapaT )KUBOTHON KIIETKH,
BOJIHBINM pacTBOP 1014, IPEIMETHBIE U IOKPOBHBIE CTEKJIA.

X0/ PABOTHI:
IIncbMeHHO 0TBeThTE HA BONPOCHI
1. Meroas! n3y4eHus KJIETKH.
2. IlpaBuna paboThl ¢ MUKPOCKOIIOM.
3. ®opMBI U pazMephl KIETOK.
4. HazBaHue OCHOBHBIX OPraHOM/I0B, BXOJSIIUX B COCTaB KJIETOK M UX (DYHKIUH.
BbinoJsiHuTE ONBITHI:
ITo pe3ynbpTaTaM OMBITOB 3aOJHUTE TAONHUILY (IIOCTaBbTE + WIIH -):

Knerkn [{urommazma Snpo ITInoTHas knerouynas crenka | [lmactuas

Omnpit 1

1. C n1yKOBHUIIBI pEYATOTO JIyKa CHUMHUTE HapyXHble cyxue yenryn. C moBepxHOCTH Oemnoit

MSICUCTON YelllyH NPENapoBaIbHON UITION OTAEIUTE MAaJIEHbKUI KyCOUEK MPO3PauHOI KOKHULIBI.

2. [TunieTko# MM CTEKJISTHHOM MaJOYKOM HAHECUTE Ha MPEIMETHOE CTEKJIO OJIHY KarlIk YUCTOM

BOJIbl U OUMCTUTE B BOJIY KYCOUEK CHATOM KOKUIIbI, pACIIPABbTE KOKUIY KOHYUKOM HUIJIBI.

3. B Boay n06aBbTe Karuio pacTBopa ioja ,3aKpoiTe KOKHUILY MTOKPOBHBIM CTEKIIOM.

4. PaccMOTpeTh IPUTOTOBJIEHHBIN IIPENapar Mo MUKPOCKOIIOM. 3apUCYHTE KIETKY KOXKHIIbI
JyKa ¥ TOJAIUIINTE Ha3BaHUS €€ OCHOBHBIX YaCTEH.

OnpIT 2
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1. CHUMUTE YailHOM JTOKKOW HEMHOTO CJIM3U C BHYTPEHHEN CTOpOHBI 1ieku. [lomecTuTe cim3b Ha
MPEeIMETHOE CTEKJIO U MOJKpachTe pa30aBICHHBIMH B BOJE CHUHMMHU 4epHWiIamu. Hakpoiite ero
MTOKPBIBHBIM CTEKJIOM.
2. Paccmotpute mpenapar 1mnoj; MUKpOCKOIIOM U 3apUCyiTe cTpoeHue kieTku. Crenaiite HaamuCcH K
PHUCYHKY.
OmnbiT 3
1. IIpurotroBbTe MpenapaT KIECTOK APOXxoKeH. [ 3Toro 6akTeproI0ornyecKoi neTie HAaHECUTE
KaIlIi0 pacTBOpa APOXIKEH Ha MPEAMETHOE CTEKJIO U HAKPOUTE 3TY KaIlIi0 MOKPOBHBIM
CTEKJIOM .
2. Paccmotpute mipenapar 1o MUKpOCKOIIOM. 3apUCYWUTE KJIETKY U MOAMUIINTE HA3BAHUS
OCHOBHBIX €€ yacTeit
BbIBO/I.

Yc/i0BUSI BbINOJTHEHNUS 32/IaHUS

1. Mecto (Bpemsi) BBIMIOJIHEHHUS 3a/I1aHU : 3a]JaHUE BINOJHAETCS HA 3aHATHE B ayIUTOPHOE BPEMsI

2. MakcuMaabHOE BpeMsl BBIIIOJIHEHUS 33 JaHUs: 90 MUH.

3. Bel MOkeTe BOCIIOJIB30BATHCS YYEOHUKOM, KOHCIEKTOM JIEKITHHA

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

3AJAHUE 4(konmponvuas paboma N‘_’l

TEKCT 3ATAHUA:

TEMA 1 «CTpykTypa ¥ QyHKIIUH KICTKH»
BapuanTt 1

1. IlepeuncnuTh KaKue OpraHoU/Ibl BXOJAT B KJIeTKY. OOBSCHUTD UX (DYHKIIMH.
2. OOBSACHUTH CTPOCHHUE, CBOMCTBA HYKJIEMHOBBIX KHUCIIOT, JHUITHIOB.

3. OOBSICHUTH OMOJIOTHUECKYIO POJIb BOABI B KIIETKE.

4. JlaTb CpaBHUTENbHYIO XapaKTEPUCTUKY PACTUTEIbHON W >KMBOTHOM KJIETKHU.

Bapuanr 2.

1. Ilepeuncnuth U OOBSICHUTH OCHOBHBIE TIOJIOKEHUS KIIETOYHON TEOPUH.
2. JlaTh CpaBHUTEIBHYIO XapaKTEPUCTUKY YKAPUOTOB U MPOKAPUOTOB.

3. OOBSACHUTH CTPOEHHUE, CBOMCTBA OEIKOB, YIIIEBOJOB.

4. OOwsacHuth oTiune, 3Hadenue JIHK or PHK.

Yca0BHS BbINOJIHEHUS] 32 1aHU

1. Mecro (BpeMs1) BHIIOJTHEHHUS 3aaHNs1:_3a/IaHUE BBITOIHIETCS HA 3aHATHE B ayJUTOPHOE BpeMs
2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 33/ TaHUS: 40 MUH.

3. Bbl MOXeTe BOCTIOJIb30BaThCSI_yU€OHMKOM, KOHCHEKTOM JIEKIIUH

HIkaJjga oeHKH 00Pa30BATEILHBIX JOCTHIKEHMII:
Kpurepun ouenkmn:
BrimonHenue npakTudecku Bceil paboTel (He Menee 70%) — MoJIoKUTENbHAs OlIEHKA
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3AAAHMUME 5 (mecmosoe 3a0anueNel)

TEKCT 3AJTIAHUS:
1. TIpouecc MHAMBHAYAIHLHOIO PA3BUTHSA
OpraHu3Ma - 3T0:

a) OHTOrcHE3

b) muto3

C) amwuro3

d) wmeiio3

2. TkaHb10 HA3BIBAIOT:
a) KOXHITY JyKa
b) rpymmy KIeTOK, CXOIHBIX 11O
CTPOCHHMIO U BBITTOJTHSFOIIHX
OIPECTICHHYIO (BYHKITUFO
C) MSKOTb SITOJIBI
d) ckubky apOy3a

3. besku - OuoJiornyecKue NoJIuMepbI,
MOHOMepPaMH KOTOPBIX SBJISIOTCS:

a) JKHUPBI

b) depmenTs

C) aMHUHOKHCIIOTHI

d) yrieBombl

4. Murto3 - cnoco0 aeseHust
IYKAPHOTHYECKHUX KJIETOK, IPU KOTOPOM:
a) 00pa3yroTCs MOJOBbIC KICTKH
b) mouepHHe KIETKH MOTYIAIOT
TeHETUYECKYI0 HH(POPMAIUIO
TaKylo ke, Kak B siipe
MaTE€pUHCKON KIIETKH
C) W3 IUIUTOUIHON KJIETKH
00pa3yroTcsl rarIonIHbIe
d) obpasyercs 3urora

5. Camoe pacnpocTpaHeHHOe
HEOpPraHu4ecKoe CoeIHHeHNe B )KHBBIX
OpraHu3Max

a) iox

b) xanpumii

C) Bojaa

d) maruwmii

6. CKOJIbKO MPOLEHTOB 0T MACCHI BelIeCTBA
COCTABJISIIOT OPraHN4YecKHe BellecTBa

a) 5-10%

b) 20-30%

c) 10-15%

d) 10-20%

7. Kakue opraHnvyeckue BelecTrsa
npeod/1a1a0T B KJIeTKaX pacTeHuii?
a) yrJIeBOIbI
b) Genku
C) KHpPBI
d) MuKpodITEMEHTHI

8. Kak Ha3biBaercsi coeJuHEHHE IBYX
AMHHOKMCJIOT B OIHY MOJIEKYJTy?

a) TPHIIECITH]I

b) momumerntug

C) IUIENTHL

9. Ha3oBute 0CHOBHYI0 (YHKUMIO KHPOB
a. HeUTpaJbHas
b. crpourenbHas
C. 3amuTHas
d. sHepreruyeckas

10. [Apyroe Ha3BaHue yrjieBoai0B
a. HYKJICHUHOBBIC
b. xucnorsl
C. JIUIIUABI
d. caxapumbl

11. Cko0/1bKO NPOLECHTOB YIJICBO0B B

JKHBO# KJIeTKe?

0,5%

5%

1-2%

3-4%

o0 ow

12. B KakuX ycJa10BHSAX MOI'YT KUTh
O0akTepumn
a. B aHadpOOHBIX
b. B a’poOHBIX U
aHa’pOOHBIX YCIOBUSX
C. B a’pOOHBIX

13. DHeprernyeckuii 00MeH - 3TO mpouecc:

a) TEeIUTOpPEryIIAIuU

b) oxucneHusI OpraHUYECKUX
BEILECTB KJIETKH C
0CBOOOXKICHHEM PHEPTUU

C) OwmocuHTE3a

d) ynmaneHus >KMIKUX MTPOIAYKTOB
pacmaza
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14. UMMYHOJIOTMYECKYIO 3alIUTY OPraHU3Ma
o0ecreynBaloT:
a. pazIUYHbIC BEIIeCTBa
b. ocobObie Oenku KpoBH -
aHTHUTENa
C. yrJjieBoabl
d. OenKu, BBIMOJHSIOINAE
TPAHCIOPTHYIO (PYHKIIUIO

15. HacaeacrBenHasi uHopmanus y
O0aKkTepuil XpaHUTCH B

a) XpomocoMax

b) snpe

C) pubocomax

d) nmrommrazme
16. U3 ckoabkux a3 cocTtout MuTO03?

a. 2
b. 4
c. 3

17. Kaxaplid BUJ pacTeHUil U sKUBOTHBIX
XapaKTepHu3yeTcst onpeaeTeHHbIM U
MOCTOSIHHBIM YHCJIOM

a) TcHOB

b) xpomocom

C) KIJIETOK

d) opranoumoB

18. Kak Ha3bIBAIOT COCTOSIHME MEXKIY
ABYMSI MUTO3aMu?

a. uHTephazoif

b. mpodasoii

C. merodazoi

d. amadasoit

19. Kak Ha3biBaercs nepsas ¢a3a aejieHus
siapa?

a) amnadasa

b) Ttemodasza

c) merodasa

d) mpodasza

20. Duepreruueckumu "craHuusimMu"
KJIECTKA ABJIAIOTCHA

d. JHM30COMBI

Yci10BUSA BBINOJHEHUS 3aIaAHUS

b. pubocombr
C. MHTOXOHAPHH
d. nuromrmazma

21. [Ipsimoe nesieHUE KJIETKH,
BCTpevaionieecst TOJLKO Y MPOCTEe X,
HA3bIBAIOT

a) OHTOreHe3

b) muTo3

C) amwuTOo3

d) wmeiio3

22. Ha3zoBute npouecc o0pazoBanusi
KUBBIMH OPraHU3MAMH OPTraHNYeCcKUX
MOJIEKYJI U3 HEOPraHUYeCKHUX 32 cueT
JHEPIruHU COJTHEYHOI'0 CBeTa

a. JIUCCUMUIISIIIHS

b. racrpymsuus

C. aCCUMUJISIUSA

d. ¢orocunres

23. OcHOBHAasl 0CO0EHHOCTH CTPOCHHSA
OakTepuii
a) OTCyTCTBHUE
XpOMOCOM
b) wHanuuue
LUTOILIA3MBI
C) OTCyTCTBHE
TKaHeu
d) orcyrcrBue
aapa

24. Baxxueliei coCTABHOH YaCTHI0 KJIETKH
ABJIAETCH

a. sAapo

b. mu3zocomsl
C. BaKyoJH
d. muromrazma

25. CK0JIbKO IPOLIEHTOB KUPA COAEPKUTCS
B ’KMBOTHBIX KJIeTKax?

a) 40%

b) 90%

c) 70%

d) 50%

1. MecTo (BpeMsi) BBINIOJTHEHUS 3a/1aHNS . 3aJIaHUE BBIMIOJIHAETCS Ha 3aHATHE B ayIUTOPHOE BpEMs

2. MakcumaiabHOe BpPEMA BBIIIOJIHCHUA 3a1aHUA:

30 MHUH.

3. Bel MOXKeTe BOCIIONIBL30BATHCA VIEOHMKOM, KOHCIIEKTOM JIEKITHAH




HIkaJja oneHKH 00Pa30BaATEILHbBIX JOCTHKCHMI:

[TpornieHT pe3yabTaTUBHOCTH (TIPABUIIBHBIX OreHka ypoBHS TOATOTOBKH 0asut (OTMETKA)
OTBETOB) BepOAIBHBIN aHAIOT

90 + 100 «5»-OTIANYHO

80 + 89 «4»- xopouIio

70 +79 «3»- yIOBJIETBOPUTEIHLHO

MmeHee 70 «2»- HEYIOBJIIETBOPUTEIIHHO

Pazgen 2. Opranusm. PazMHokeHHe 1 MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB

3ANAHME 6(sneayoumopnasn camocmoamenvras paboma Ne2)

TEKCT 3AJTAHUA:
1. ITogroroBka pedepara no Teme:

o becrnonoe pazMHOXeHHE, €r0 MHOT0OOpa3ye U MPAKTUUECKOE UCIIOIb30BaHHE.

o IlonoBoe pa3sMHOXKEHUE U €ro OMOJIOTHYECKOE 3HaYCHHUE.

o UYepenoBaHue I1OJIOBOr0O U OECMNONOr0 pa3MHOKEHHS B JKM3HEHHBIX IMKJIaX XBOILEH,
[IaIIOPOTHUKOB, IPOCTEHIINX. bruosornyeckoe 3Hau€HUE Yepe10BaHUs TTOKOJICHUM.
[TapTeHoreHes u rHHOrEHE3 Y MO3BOHOYHBIX JKUBOTHBIX U MX OMOJIOTMYECKOE 3HAUCHHUE.
DOMOPHOIOrHUECKUE JOKA3aTeIbCTBA HBOIIOIIMOHHOIO POJICTBA AKUBOTHBIX.

Buonorndeckoe 3HaueHne Mmeramop¢o3a B MOCTIMOPHOHAIBHOM Pa3BUTHU )KUBOTHBIX.
BnusiHue okpyskarolein cpeipl U €€ 3arps3HEHUs Ha pa3BUTHE OPraHU3MOB.

Bnusinue xypenus, ynorpeOjaeHHUs ajJKoroyisi U HApKOTUKOB POJUTENISIMU Ha 3MOPHOHAIbHOE
pa3BuTHE peOeHKa.

Yci10BUS BbINOJHEHUS 3a1aHUS

1. Mecto (BpeMs1) BHIIOJTHEHUS 33aHNs1:_3a/1aHUE BHIMOIHIETCS BO BHEAYAUTOPHOE BpeMs

2. MakcuMaabHOE BpeMsl BBITTOJIHEHUS 33 JaHUs: 60 MUH.

3. Bbl MOkeTe BOCIIOJIb30BaThCSI_yU€OHUKOM, I100aIbHON CEThIO

o O O O O

IlIxa/1a OeHKH 00Pa30BaTEIbHbBIX JTOCTHKEHMII:
Kpurepuu :

- yMeHHe chopMyTHpOBaTh IENb PabOTHI;

- YMEHHUE Mo00paTh HAYUYHYIO JJUTEPATYPY I10 TEME;
- IIOJIHOTA U JIOTUYHOCTB PACKPBITHS TEMBI;

- CAMOCTOSITEIIFHOCTHh MBITINIEHUS ;

- CTUWJIMCTHAYECKAsl TPaMOTHOCTD U3JI0KEHUS;

- KOPPEKTHOCTh BBIBOJOB;

- IPaBUWJIBHOCTH OpOpMIIEHUS paOOTHI.

Kputepun onenkmn:

- OLIEHKA «OTIMYHO» BBICTABIIAETCS 00YYaIOLIEMYCsl, €CIIH BBIIOJIHEHBI BCE
BbILLIETIEPEUNCIIEHHBIE TPEOOBaHUS K U3JIOKEHUIO, O(POPMIICHHUIO, U MTPEICTABICHUIO pabOThI

- OLIEHKA «XOPOILI0» BBICTABJISIETCS 00YJArOIEMYCsl, €CIH JOMYIECHbl HE3HAYNTEIbHBIE
MOTPEIIHOCTH B O(POPMIICHUH U MTPEICTABICHUN PAOOTHI.

- OLIEHKA «yJIOBJIETBOPUTEIBLHO»BBICTABIIAETCS 00YyYaAIOIEMYCsl, €CIIU JIOMYIIIEHBI
HE3HAYUTEJIbHBIE TIOTPEIIHOCTU B COACP)KaHUH, OPOPMIICHUH U MPEICTaBIECHUN pabOThI.

- OLIEHKA «HEYJJOBIETBOPUTEIBHOY BBICTABIIAETCS 00YJarOIEMYCsl, €CIIH TPEACTaBICHHAs
paboTa He COOTBETCTBYET TPEOOBAHUSIM.



3AAAHME 7 (npaxmuueckas paboma Nel)

TEKCT 3ATIAHUWSA:
Tema: BpifiBJICHHE H ONIMCAHHE NIPU3HAKOB CXO0/ACTBA 3apOAbILIeH YeJ0BEeKa U APYyIrux
NMO3BOHOYHBIX KAK I0KA3aTEJIbCTBO X IBOJIIOMOHHOIO0 POJACTBA.

geﬂb:

¢ BbIABUTH YCPThI CXOJACTBA U OTIIMYUA 3aponblme1>’1 IO3BOHOYHBIX HAa Pa3HbIX CTAAHUAX pPa3BUTUA
OobopynoBanue:
®  KOJUICKIIHS « 3apOJIBIIIU TTO3BOHOYHBIX)

MeToaNKA BLINOJHEHNUS PA0OThI
Vcnonb3ys pa3nuyHble TUTEpaTypHbIE U SJIEKTPOHHBIE HCTOUHUKH 3aII0JHUTE TAOIUITY:

Krnaccudukanus no3BOHOYHBIX JKUBOTHBIX
Pri6b1 | 3emHoBoaHbIE | [IpecMbikatonuecs | [ITunsl | Miekonuraromue | YenoBek
(J1Arymika) (stuepuia) (KpoJHK) (ManekonuTaron

OHJ'IOI[OTBOpeHI/IC

®opma pa3BUTHA
3apopblIa

Mecro pa3Butus
3apojiblia

IlepBas cragus

Hanuuue xBocta

HocoBoii BeipocT

[Tepennue
KOHEYHOCTH

Bo3nymnsriit
y3bIpb

Bropas cragus

Hanuuue xBocta

HocoBoii BeIpocT

[Tepennue
KOHEYHOCTH

Bo3nymnsriit
y3bIpb

Tperbs craaus

Hamuuue xBocta

HocoBoii BeipocT

[Tepennue
KOHEYHOCTH

Bo3nymnsiit
y3bIpb

Yersepras cragus

Hanuuue xBocta

HocoBoii BeIpocT

[Iepennue
KOHEYHOCTH

Bo3nymnsiit




| ITY3bIPpb ‘ ‘

Yci10BHA BLINOJHEHUS 32IaHUS

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

3. Bel MOkeTe BOCIIOIB30BATHCS YYEOHUKOM, KOHCIIEKTOM JIEKITHHA

Ilkaja oueHkH 00pa30BaTeJIbHBIX 10CTHKEHUI:
Kputepun onenkmn:
BrinonHenue npaktuyecku Bceil padboTel (He menee 70%) — MmosioKUTeNbHas OllEHKa

3AAAHME 8 (mecmosoe 3aoanueNe2)

TEKCT 3AJAHUSL:
1. OOMeH BemiecTB - 3TO MpoLecc: C) IJIALCHTOI
a. TOCTYIJICHHE BEIIECTB B d) ropmoHBI
OpraHusm
b. mnpeBpamenus
beppalll ’ 3. Pa3mHoOKeHHe - ITO:
UCIIOJIb30BAHUS, o
a. CBOWCTBO BCEX JKHBBIX
HAKOIUICHHS U IOTEPH
OpraHU3MOB
BEILIECTB U SHEPTUU b
. TIPOIIECC CITUSTHUS
C. YyIaJeHHUs U3 OpraHu3Ma o .
MYXCKOH M )KEHCKOMH
HeTepeBapeHHbBIX
MOJIOBBIX KIIETOK
OCTaTKOB
d aNICHUE KUIKHX C. JKH3Hb
- YA A d. crmocoOHOCTH K MUTaHUIO

MPOJIyKTOB pacmaia

4. CKOJIbKO H KaKHe XPOMOCOMBI COAEPKUT
OILIOIOTBOPEHHAS SIlIeK/IeTKA Yel0BeKa?
a) 23 XpOMOCOMBEI
MaTepu

2. Kak Ha3bIBaIOTCS JKEHCKHE M0J0BbIE
KJIETKH?
a) cIepMaTO30H bl
b) siinexnerku



b) 46 xpomocom,
U3 KOTOpBIX 23
XPOMOCOMBI
Mmatepu u 23
XPOMOCOMBI
oTia

C) 46 xpomocoMm
MarepH

d) Ttombko 23
XPOMOCOMBI
oTIa

5. Kakue XpoMoCOMBI HA3bIBAKOT
rOMOJIOTHYHBIMH ?
a. COBOKYIHOCTH XpOMOCOM
B ITOJIOBBIX KJICTKAX
b. mo6bIC XPOMOCOMBI
JUTIJIOUTHOTO Habopa
C. CXOJHBIE [0 CTPOCHHIO U
HECYITUE OJMHAKOBBIC
TeHBI
d. omuHakoBbie 1O popme

6. 'me oOpa3yioTcs My;KCKHUe MOJIOBbIE
KJIeTKU?
a) sIeKIeTKax
b) opranommax
C) CeMEHHHMKax
d) ropmonax

7. Kak Ha3bIBaeTcs mpouecc CJAusiHus
SIEKJIeTKH U criepMaTo3onaa?

a. pocTtoMm

b. nencume

C. pa3sMHOXEHHUE

d. ommomoTBOpeHue

8. Kak Ha3biBaercst mpouecc
BOCIIpOM3BeAeHNs ce0sl MOX00HBIX?
a) yBeIWYEHHE
b) pasmHOXEHHE
C) poXaeHue
d) omomoTBOpeHH
e

9. I'enoTuH GopMupyeTCH MO BIAUSTHHEM:
a. TOJIBKO YCIIOBHUM
BHEIIIHEW Cpeabl
b. Tompko renoruna
Yci10BMS BbINOJHEHNUS 3a1aHUS

C. TOJBKO ACATSIBHOCTH
YeJoBeKa

d. reHoTHIA U YCITOBHIA
BHEIIHEN CPebl

10. OcHoBaTe1eM COBpeMeHHOI
IMOPHOJIOTHH CYUTAETCS AKAAEMHK
a) Jlomonocos
b) Jlamapk
c) bep
d) Bepnanckuii

11. C noMomp10 KAKUX KJIETOK MPOUCXOAUT
10JI0BOE pa3MHOKeHue?

a. Temnery

b. snep

C. ramer

d. xiyOHeit

12. HazoBuTe ABe GopMBbI pA3MHOKEHUSI.

a) JeleHHE U
MOYKOBAHUE

b) monoBoe u
OecmonoBoe

C) YepeHKOBaHUE,
MOYKOBAHUE

d) sykoBUYHOE U
YEePEHKOBAHHOE

13. Ha cko0J1bKO NeproaoB AeIuTcs
NMOCTIMOPHOHAJIbLHOE pa3BUTHE?

a. 4
b. 3
c. 2

14. Kakum cTaHOBUTCS 3apoAbII IPU
NOSIBJICHMH Me301epMbI?
a) MHOTOCJIONHHBIM
b) TpexcrnoiiHbM
C) IBYXCIIOMHBIM
d) omHOpOIHBIM

15. Hayka, n3y4yaomas HHIMBUAYAJIbHOE
Pa3BUTHE OPraHM3MA HA3BIBAETCH

d. TECHETHUKa

b. reHHas wHXEHEpUs

C. celeKuus

d. smOpuosorHs



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

2. MakcuMalbLHOE BPCEMA BBIIIOJIHCHUA 3aaHUA:

30 MUH.

3. Bel MOkeTe BOCIIOJIB30BaThCS V“IC6HHKOM, KOHCIICKTOM JICKITUH

HIkaJja oneHKH 00Pa30BATEILHBIX J0CTHKEeHMII:

[IpoueHT pe3ynbTaTUBHOCTH (IIPaBUIIbHBIX Onenka ypoBHs MOATOTOBKY 0asut (0OTMETKa)
OTBETOB) BEepOAJIBbHBIN aHAJIOT

90 + 100 «5»-OTIANYHO

80 + 89 «4»- xopouIio

70 +79 «3»- yIOBJIETBOPUTEIHLHO

MmeHee 70 «2»- HEYIOBJIIETBOPUTEIIHHO

Pa3gen 3. OcCHOBEBI reHEeTHKHU U CeJIeKINHI
3ANAHME 9 gneayoumopnas camocmosmenvhas paboma Ne3)

TEKCT 3AJIAHUA:
1. [ToaroroBka pedepara mo reme:

O 3aKOHOMEPHOCTH (PEHOTHIHUYECKON 1 T€HETUYECKON N3MEHYUBOCTH.
Hacnencreennas nundopmaius u nepeaya ee u3 MoKOJICHUS B TOKOJICHUE.
JlpaMaTu4ecKue CTpaHUIIbl B ICTOPHH PAa3BUTHS TCHETHUKH.

Ycnexu COBpeMEHHOM reHETUKHU B MEIULIMHE U 3]PaBOOXPAHEHUU.
LleHTpBIl MHOTOOOpA3Hs ¥ IPOUCXOXKICHHUS KYJIBTYPHBIX PACTCHUH.
LenTpbl MHOT00Opa3us U MPOUCXOKACHUS JOMAITHUX KUBOTHBIX.
3HaueHUe U3y4EHUS IPEIKOBBIX (HOPM TSI COBPEMEHHOM CENICKIINU.

o MHcropus mpoucxoxaeHus OTIeIbHBIX COPTOB KYJIbTYPHBIX PACTEHUH.

2. Pabora ¢ yueOHMKOM, COCTAaBIEHUE KOHCIIEKTA MO0 BOIPOCY «XPOMOCOMHAs TEOPHS
HACJIEICTBEHHOCTH».

3. CocraBneHue JIUIaKTHYECKOW oOoOmraromiei Tadmumbl  «OCHOBHBIE  3aKOHOMEPHOCTH
W3MEHUYUBOCTH.

YcjioBUSI BBITIOJHEHUS] 321aHUsI

1. MecTo (BpeMsi) BBITIOJTHEHHS 3a/1aHNS:_33aJJaHUE BBIMIOJIHSIETCS BO BHEAYIUTOPHOE BpEeMs

2. MakcuMaabHOE BPeMsl BBITTOJTHCHUS 33 JaHUS: 60 MUH.

3. Bbl MOXeTe BOCIONIb30BaThCS_yUeOHUKOM, TI00ATEHOMN CEThIO

0O O O O O O

IlIxa/1a oeHKH 00Pa30BaATEIbHbBIX JTOCTHKEHMI:
Kpurepuu :

- yMeHHe chopMyTHUpOBaTh IENb PabOTHI;

- YMEHHUE MoA00paTh HAYYHYIO JUTEPATYPY IO TEME;
- IIOJIHOTA U JIOTUYHOCTh PACKPBITHS TEMBI;

- CAMOCTOSTEILHOCTDh MBIIIJICHMS,

- CTUJIMCTHAYECKAsA TPAMOTHOCTD U3JI0KEHUS,

- KOPPEKTHOCTh BBIBOJOB;

- IPaBUJIBHOCTH OhOpMIIEHUS paOOTHI.

Kputepun onenkmn:

- OLIEHKA «OTIMYHO» BBICTABIISAETCS 00Yy4YaIOLIEMYCsl, €CJIU BBIIIOJHEHBI BCE
BBIILLIETIEPEUNCIIEHHBIE TPEOOBaHUS K U3JI0KEHUIO, O(POPMIICHHUIO, U MTPEJICTABICHUIO pabOThI
- OLIEHKA «XOPOILI0» BBICTABJISIETCS 00YJarOEMyCsl, €CIH JOMYIECHbl HE3HAYNTEIbHbIE
MOTPEIIHOCTH B O(POPMIICHUH U MTPEICTABICHUN PAOOTHI.



- OLIEHKA «yJIOBJIETBOPUTEIHLHO»BBICTABIISAETCS 00YUaAIOLIEMYCsl, €CIIU IOMYIIEHBI
HE3HAYUTENIbHBIE TIOTPEIIHOCTH B COAECPKaHUM, OPOPMIICHUN U MPEICTaBICHUU pabOTHI.

- OLIEHKA «HEYJJOBJIECTBOPUTEIBHO) BBICTABIIAETCS 00YUarOIEMYCsl, €CIIH IPEICTaBICHHAs
paboTa HE COOTBETCTBYET TPEOOBAHUSIM.

3AJAAHHUE 10 (npaxmuueckas paboma Nel)

TEKCT 3ATIAHUWA:
Tema: CocTaBjieHHe NPOCTEHIINX CXeM MOHOTHOPUAHOIO U JUTHOPHIHOI0 CKPeIMBAHUS.

Hean:
e HayuuTbcs COCTABISATH MPOCTEHININE CXEMBI MOHO- M TUTUOPUIHOTO CKPEIIMBAaHUS HA OCHOBE
MPEUIOKEHHBIX TAHHBIX.
Aneopumm pewienus 3a0a4 Ha QusubpuOHoe CKpeuusanue

1.3anummTe U3BECTHBIC TaHHBIC O (PEHOTHIIEC POJAUTEIICH.

2.0mpenenuTe reHOTUTTBI POTUTEIICH, ONTMPAsIiCh HA JAHHBIC YCIIOBHSI 3a/1a4H.

3.0mnpenenuTe, CKOJIBKO M KAKUX TUIIOB FaMeT 00pa3yeT KaX bl POJUTEIbCKUI OPraHUu3M.

4.Onpenenute BO3MOXKHBIE TEHOTHITBI THOPHJIOB MEPBOTO IMOKOJICHUS, TOJIB3YSACh, €CIH ITO
HeoOxoauMo penietkoii [lennera.

5.Onpenenure HEHOTUITBI THOPUIOB.

6.0npenenure popMyny pacHieryieH!s] THOPUIHOTO TOTOMCTBA.

7.0npenenure GopMyny pacileruicHuss (PEHOTHIIOB THOPHIHOTO  TOTOMCTBA MO KaXIOMY
MIPHU3HAKY.

3agaua Ne 1. V kpylnHOro poraTroro ckKota ret, 00ycJIOBIMBAIOIIMM YEPHYIO OKPACKY IIEPCTH,
JOMHHUPYET HaJ T€HOM, OIPEICIAIONIMM KPacHYI0 OKpacKy. Kakoe mOTOMCTBO MOYKHO OKHUIATh OT
CKpEILMBAHNS TOMO3UTOTHOTO YEPHOI'O ObIKA U KPACHON KOPOBBI?

3agaua Ne 2. Kakoe moTOMCTBO MOYHO 0’KHJIaTh OT CKPEIIMBAHNS KOPOBBI M ObIKa, F€TEPO3UTOTHBIX
10 OKpacke IepcTu?

3agauya Ne 3. Ha 3Bepodepme nomnyden npuruion B 225 Hopok. 13 HuxX 167 )KUBOTHBIX UMEIOT
KOPHUYHEBBIN MeX U 58 HOpoK roiayboBaTo-cepoil okpacku. Onpenenure reHOTUIbI UCXOAHBIX (opm,
€CIIM U3BECTHO, YTO I'€H KOPUYHEBON OKPACKH JTOMUHUPYET HaJl TEHOM, ONPEEIISIOUINM IoTy00BaTo-
CEepBIN LIBET MIEPCTH.

3apauya Ne 4. V yenoBeka reH Kapux ria3 JOMUHUPYET HaJl TeHOM, 00YCIIOBIMBAIOIITUM TOTyObIe
rnasa. ['onmyOornasslit My>K4iHa, OJIMH U3 POJUTENIEH KOTOPOTo UMEN Kapue Tia3a, >KeHUJICS Ha
Kaperia3oil )KeHIIUHE, Y KOTOPO# OTell MeJ Kapue Tiasza, a MaTh — roixyosie. Kakoe moToMcTBO
MOKHO OHJATh OT 3TOro Opaka?

3agaua Ne 5. Beimummute raMeTsl OpraHU3MOB CO cleayronmmu renotunamu: AABB; aabb; AAbb;
aaBB; AaBB; Aabb; AaBb; AABBCC; AABLCC; AaBbCC; AaBbCc.

Ycii0BHS BbINOJHEHUS 3a1aHUS

1. Mecro (BpeMs1) BHIIOJTHEHHUS 33aHNs1:_3a/IaHUE BBITOIHIETCS HA 3aHATHE B ayJUTOPHOE BpeMs
2. MakcuManbHOE BpeMS BBIIIOJIHEHMS 3aJaHUs: 90 MMUH.

3. Bbl MOXkeTe BOCIIOJIb30BaThCSI_yU€OHUKOM, KOHCIEKTOM JIKIIUH

HIkaJjga oeHKH 00Pa30BATEILHBIX JOCTHKEHMII:
Kpurepun ouenkmn:
BrimonHenue npaktudecku Bceil paboTel (He Menee 70%) — MoNoKUTENbHAS OLIEHKA




3AJAAHMUME 11(npaxmuueckas paboma Ne3)

TEKCT 3AJTAHUSA:
Tema: PenieHHe reHeTHYECKHUX 3a1a4. AHAJIU3 (PeHOTHUNIMYECKOH U3MEHYUBOCTH.
[ens paboThI:
® HAy4YUTHCS YCTAaHABIMBATh 3aKOHOMEPHOCTH HACJIEA0BaHUS ABYX U OoJiee map
aJIbTEPHATUBHBIX MPU3HAKOB, F€HbI KOTOPBIX HAXOAUTCA B Pa3HbIX Mapax FOMOJOTMYHBIX
XPOMOCOM, ITYTEM THOPUTHOTO UJTH TMTOTUTHOPUTHOTO CKPEIIIMBAHMSL.
IIpakTH4eckas 4acTh:

3ajaua 1:

V uenoBeka HU3KHUM poCT Npeod1aaaeT HaJl BBICOKHUM.
1) KaxoBbI T€HOTHIIBI YWIEHOB CEMbH, €CIIM Y MaTEPHU POCT HU3KUIL, a y OTIIa BHICOKUI?
2) KaxoBbI TEHOTHUIIBI YWIEHOB CEMBH, €CJIM MaTh T'€TEPO3UTOTHA, & OTEL] TOMO3UTOTEH 10
MPU3HAKY pocTa?

3azaya 2:

Y KPC ren o0OyciiaBiuBaromui 4epHy0 OKpacKy MIEPCTH TOMUHUPYET HaJl KpacHbIM. Kakoe
IIOTOMCTBO MOXHO /1aTh OT FTOMO3UI'OTHOTO Y€PHOI'0 ObIKa U TOMO3UTOTHOM YEPHOI KOPOBBI?
3azganue 3
VY yenoBeka Kapuil LBET IJ1a3 JOMUHUPYIOIUI Haj roiayosiM. Kakoro niera OyayT ria3a y IOTOMKOB,
€CIIM Kaperja3as >KeHILMHA BBIIIET 3aMyX 3a roxyooriasoro Myxxuuny. O6a poaurenei
TOMO3UTOTHBIE.
3aznanue 4
VY daconu yepHas oKpacka CEeMEHHON KOKYphI A TOMHHUPYET Haj Oernoii a. OnpenenuTs OKpacKy
CEMSIH IIPU CJIELYIOIIEM CKpPEIIUBAaHUN?
a) Aa x aa
0) AA x Aa
B) aa X AA
3azjaHue 5
Kapuii uBer ria3 1oMUHHPYET HaJ roJyObIM, TEMHBIHM LIBET BOJIOC — HaJl CBETIbIM. Ompenenure
BEPOSTHOCTb POXKJIEHUS roJy0Or1a30ro CBETIOBOJIOCOTO peOeHKa, €CIM MaTh — T'€TePO3UTOTHAs 10
o0enM mpuU3HaKaM Kaperias3asi TEeMHOBOJIOCAs!, OTEI] — FOIy0orIa3blii TEMHOBOJIOCHIH.

3amanue 6.
CocTaBbTe CBOIO POJIOCIOBHYIO.

HcnonssyeMmblie oG0o3HaAaUYEHMA: =
(@] — JKEeHIIIHuHAa
| — MYXYHUHAa
® B  GoIbHBIE
»0O — mpoGanp, JWUIO IO OTHOMIEHHNIO K KOTOPOMY COCTABJISETCH TAGIHIIAa
AeTH OT OAHOro Opaxa pasHOAHIIEeBbIe OOHOAUIIEBBIE
OJIM3HEeILbI O 3HEILBL
3ANAHMUME 12(rabopamopuas paboma Ne3)
TEKCT 3AJJAHUS:

Tema: BbisiBJIeHHEe MYTAr¢HOB B OKPY KAIOLIEH cpe/ie 1 KOCBEHHAs OLEHKA BO3MOKHOI0 MX
BJIMAHUA HA OPraHU3M.
Ileab paboThi:




e (opMupOBaHME 3HAHUH O BIUSHUU (PAKTOPOB OKPY’KAIOLICH Cpeabl HA OCOOCHHOCTH
WHIMBUYAIILHOTO Pa3BUTHs OpPraHM3Ma Ha BCEX dTarax SMOPHOHAIBHOTO U
OCTAMOPHOHAIBHOTO PAa3BUTHU.

XO/J PABOTHBI:
3adanua:
1. Hcnonb3ys KOHCIEKT, y4eOHUKH, TJOOAIBHYIO CeTh COCTaBbTe TaOmuIy «VICTOYHHMKH
MYTareHOB B OKPYKaIOLIEH cpelie ¥ UX BIMSHHUE HA OPTaHU3M YEJIOBEKa»

Hcrounuku ITpumepsl Bo3MosKHBIE IOCIIEACTBUS HA OPTaHU3M
YeJI0BEKA
Mytarensl IIpOU3BOICTBEHHOMN
CpeJibl
XuMH4yecKue BEIIECTRA,
IPUMEHAEMBIE B  CEJIBCKOM
XO034HUCTBE

JlekapcTBeHHBIE penapaThl

KoMmoHneHTHs! umm

KoMnoneHThI TaOaYHOIr0 AbIMA

Aspo3011 BO3ayxa

MyTareHsl B ObITY

2. CnenaiiTe BBIBOJI O TOM HACKOJIBKO CEPhE3HO Balll OpraHU3M IOJBEPraeTcs BO3JEHCTBUIO

MYTarcHOB B OKPY>KalOILIEH Cpe/ie U COCTaBbTE PEKOMEHAAlMU 110 YMEHBIIIEHUIO BO3MOKHOTO BIUSHUS
MYTareHoB Ha CBOW OpPraHU3M.

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 YUEOHUKOM, KOHCIIEKTOM JIEKITHHA

Ilkaja oueHKH 00pa30BaTeJIbHbIX 10CTHKEHUI:
Kputepun onenkmn:
BrinonHenue npaktuyecku Bceil padboTel (He meHee 70%) — MmosioKUTenbHas OllEHKa

3ANAHME 13(mecmosoe 3adanueNe3)

TEKCT 3AJIAHUSA: TeMma: «OCHOBBI F€eHETHKH U CEJIEKIIHH

1. HanmenbIeii exMHUIEH TeHeTHYECKOI C) BBIBOJIUTH
HH(pOpMALNHU SIBJSIIOTCS TPH HOBBIE COpTa
MOCJIeI0BATEJbHO PACIOJI0KEHHbBIX pacTeHuit
HYKJIEOTH/IOB d) xoHTposiMpoBaT
a. KIJIeTKa b COCTOSTHUE
b. ren OKpY Karomien
C. MoJleKyna cpensl
d. Tpumner
3. Kak Ha3pIBaeTcs npouecc N3MeHeHus!
2. 3a1a4a ceJIeKIMOHEPOB: ’KMBBIX OPTaHM3MOB, OCYLIECTBJIAEMbIil
a) wu3y4Yarh YeJIOBEKOM /1JIsl CBOUX NMoTpedHocTei?
CTpOEHHE a. CeIbCKOe X034iCTBO
pacTeHui b. cenekuus
b) BeIpamuBath C. TEHEeTHKa
KYJIbTypHBIE d. xapuorun
pacteHus



4. Ha3zoBHTE NIPOTHUBOIOJIOKHOE
HACJIE[ACTBEHHOCTH CBOCTBO
a) HM3MEHYHMBOCTH
b) camozapoxnenu
e
C) CaMOOILIOJOTBO
peHue
d) penpoaykuus

5. C yem Menpesb NpoBOANJI ONIBITHI?
a. C oBOIIaMH
b. cropoxom
C. C NIIEHULEH
d. c¢rpubamu

6. Kakoii Bek cuuTaeTcsi BEeKOM POKIeHHSA
reHeTHKu?

a) 18

b) 21

c) 20

d) 19

7. Kak Ha3pIBaeTcs CIOCOOHOCTD *KUBBIX
OPraHu3MoOB NPUOOpPEeTATH HOBBIE CBOMCTBA
U NpU3HAKU?

a. pocr

b. u3MeHuMBOCTH

C. HAaCJICIACTBECHHOCTH
d. mpeobpa3oBaHue

8. OcHoBHad 3a1a4a ceJIeKIINHA -

a) BBIpAlIMBaHUC
3€PHOBBIX
KYJIbTYP

b) ynonerBopeHn
€ Hay4yHOH
pabotoit

C) co3maHue
BBICOKOTIPOTYKT
UBHBIX TIOPOJI
KHBOTHBIX,
COpPTOB,
pacTeHuil u
[ITAMMOB
MHKpPOOPTaHU3M
OB

d) nepenaua
HACJICICTBEHHO
it uaopmaruu

9. Kak Ha3bIBaeTcsi pelieTka, ¢ IOMOIIbI0
KOTOPOil yCTAHABJIMBAIOTCH COYETAHUS
MY/KCKHUX H K€HCKHX ramer?

a. pewerka JJomoHocoBa

b. pemerka I'ekkens

C. pewerka [lennera

d. pemerka Menpaess

10. Kak Ha3pIBaeTCsA COBOKYNNHOCTH BCeX
MPU3HAKOB OpraHuzma?
a) TEHOTHIIOM
b) cymecrsom
C) denorunom
d) romocamuenc

11. HazoBuTE OCHOBHBbIE METOAbI CeJIEKIIUU
a. THOpuaU3anys
b. orOop u rubpuan3ams
c. otbop
d. uHAMBHIYyaNbHBIH OTOOP
12. Kak Ha3bIBaeTcs CKpelMBaHMe IBYX
OPraHM3MOB, OTJIMYAIOIIMXCH APYI OT Apyra
10 O/IHO¥i Mape aJIbTEPHATHBHBIX
NMPU3HAKOB?
a) TeTparuOpUIHbBI
M
b) monurnGpumHBI
M
C) MOHOTHOpPUIHBI
M
d) auruOpuIHBIM

13. Kak Ha3bpIBaeTcsi NIPU3HAK,
MOJABJISAIOLIUI pa3BUTHE APYTrOro
npu3Haka?

a. mpeobiasarumM
b. ocHoBHBIM

C. pPerpecCHBHBIM

d. IOMHUHAHTHBIM

14. Kak Ha3bIBaIOT YYACTOK MOJIEKYJIbI
JAHK, xoTopslii onpeae/sieT pa3BuTHe
onpeae/IeHHOr 0 pu3Haka?
a) 3apojblIIeM
b) cBoiicTBOM
C) TpU3HAKOM
d) renom

15. HazoBuTe npouecc npeBpameHus AMKHX
’KUBOTHBIX U PACTEHHH B KYJIbTYPHbIE

(popmbi



a. JIpeCcCHpPOBKOMU C) JeTalbHBIMH
b. BocmuTanuem d) HexusHecmocob
C. TpHUPYYCHUEM HBIMH
d. omomamrHMBaHHEM
17. Kak Ha3bIBalOT COBOKYITHOCTh F'€HOB
16. Kak Ha3pIBalOT MyTallMU OJIHOTO Opranu3ma?
HECOBMeECTHMbIE C KH3HbIO? a. CTpOCHHEM
a) CMepTeIbHBIMH b. ckenerom
b) moayneranbHBIM C. TCHOTHIIOM
u d. denorumnom

YciaoBus BbINOJIHEHUS 32 JaHUSA

1. Mecro (BpeMs1) BBIIOJTHEHHUS 3aaHNs:_3a/1aHUE BHINIOIHSETCS HA 3aHATHE B ayJIUTOPHOE BPEMsI
2. MakcuMaabHOE BpEMsI BBIIIOJIHEHUS 3a1aHUS: 30 MHH.

3. Bbl MOkeTe BOCII0JIb30BaThCSI_y4€OHUKOM, KOHCIEKTOM JIEKIIUHI

HIkaJjga oeHKH 00PA30BATEILHBIX JOCTHKCHMII:

[IporueHT pe3yabTaTUBHOCTHU (TIPABUIIBHBIX OreHka ypoBHS TOATOTOBKU Oasut (OTMETKa)
OTBETOB) BepOaIbHBIN aHAJIOT

90 + 100 «5»-OTIANYHO

80 + 89 «4»- XopouIo

70 =79 «3»- YIOBJIETBOPUTEIBHO

menee 70 «2»- HEYJIOBJICTBOPUTEIHLHO

Pasnen 4. IBo1IOMOHHOE YUeHHE

3ANAHME 14(sneayoumopnasn camocmosmenvras pabomahed)

TEKCT 3AJJTAHUA:
1. TloaroroBka pedeparoB 1o Teme:
o Hcropus pazBurus 3BOMIOLUOHHBIX uaek 1o Y.J/lapeuHa.
o «Cucrema npupoas» K.JIunHes u ee 3HaueHue AJ1 pa3BUTHSI OMOJIOTUH.
o Opomouunonnsle uaen JK.b.Jlamapka u ux 3HaueHue 715 pa3BUTHS OMOJIOTHH.
o Ilpennocelnky BOSHUKHOBEHHMS 3BOJIIOLMOHHON Teopun Y. /[apBuHa.
o CoBpeMeHHbIE IPECTABICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX IBOJIIOLUH.
2. CocraBneHHe CpaBHUTEILHON TECTOBON TaOmuIbl «CpaBHUTEIbHAS XapaKTePUCTHKA
€CTECTBEHHOT'O ¥ UCKYCCTBEHHOTO OTOOpay.
3. OdopmiteHHEe OTIOPHOTO KOHCIIEKTA: BOJIHBI )KU3HU M COBPEMEHHBIE TPEICTABICHUS O
BUJ000Pa30BaHUU.
4. TloaroToBka COOOIIEHUH IO BOMPOCAM: HBOJIIOIHUS PACTCHHA OT TMAMOPOTHUKOOOPA3HBIX 10
MTOKPBITOCEMEHHBIX; OBOJIIOLHS JKUBOTHBIX OT 3€MHOBOJAHBIX JI0 COBPEMEHHBIX MIIEKONMTAOLIUX.
(Pabota ¢ nononHUTENBHON TUTEPATYPO)
YcJi0BUSI BHINOJTHECHUS 32IaHUS
1. MecTo (BpeMsi) BBIMOJIHEHHS 3a/1aHKS:_3a/JaHUE BBIIOJIHIETCS BO BHEAYJAUTOPHOE BPEMsI
2. MakcuMaabHOE BpeMsI BBIIIOJIHEHUS 33 JaHU: 60 MUH.
3. Bbl MOXeTe BOCIOJIb30BAThCS_yU€OHUKOM, M100aIbHOM CEThIO

HlkaJjga oeHKH 00Pa30BATEILHBIX TOCTHKEHMI
Kpurepuu :




- yMeHue c(hopMyIUpoBaTh 11e7b PabOTHI,

- YMEHHUE MoA00paTh HAyYHYIO JIUTEPATYpy MO TEME;
- MOJTHOTA ¥ JIOTHYHOCTh PACKPBITHS TEMBI;

- CaMOCTOATCIIbHOCTh MBIIIJIICHUA,

- CTHJIMCTHYECKAs TPAMOTHOCTD U3JIOKCHUS;

- KOPPEKTHOCTh BHIBOJIOB;

- IPaBHILHOCTH O(OPMIICHUS paOOTHI.

Kpurepumn oueHku:

- OLICHKAa «OTJIMYHO)» BBICTABJIACTCSA 06yqa101ueMyc;1, €CJIU BBIITIOJIHCHBI BCC
BBIIIICTIEPEUNCIICHHbIE TPEOOBAHUS K U3JI0KEHUIO, O(OPMIICHUIO, U TIPEJICTABICHUIO PAOOTHI

- OLICHKA «XOpPOIIO>» BBICTABJIACTCA 06yqa10meMyc;1, €CJIn JONMYIICHBI HE3HAYUTCIIbHBIC
MOTPEIIHOCTH B 0(OPMIICHUH U TIPEJCTABICHUN PAOOTHI.

- OLICHKA «YOAOBJICTBOPUTCIIbHO»BBICTABIIACTCA 06yqa10meMyc;1, CCJIM JOMMYIICHBI
HE3HAYUTEINIbHbIE MOTPEIIHOCTH B COACPKAHUH, OPOPMIICHUHU U MPEICTABICHUU paOOTHI.

- OLIEHKA «HEYOBJIETBOPUTEIHHOY BHICTABIISECTCS 00YJAIOMIEMYCSl, €CITH MTPEICTaBICHHAS
paboTa He COOTBETCTBYET TPEOOBAHUSIM.

3AJAHUME 15(pppornmanshuiii onpoc Nel)

TEKCT 3ATAHUA:

1. laiiTe onpeaeneHus CIeAyOUMM NOHATUAM: BUJI, ONOLIEHO3, OMYJIALUS .

2. U3noxxurte oCHOBHBIE B3IIs/bl Ha 3BotoLuMI0 JInHHesa. KakoBbl 3acinyru JIuHHes B pa3BUTUM 3HaHUN
o0 xuBoii npupozae? B uém Obuin ero 3a0iyx1eHus1, OIIHOKU?

3. UznoxunTe OCHOBHBIE B3IJIsAbl Ha 3Botonuio Jlamapka. KakoBel 3aciiyru Jlamapka B pa3Butuu
3HaHUi 0 )xuBoi npupozae? B uém Obutn ero 3abiyxaeHus, omMOKu?

4. 3n0>xute OCHOBHBIE MTOJIOKEHUSI SBOJIIOLIMOHHON Teopuu JapBuHa.

5. Kakue cymecTByroT popMbl €CTeCTBEHHOT0 0TO0pa? JlaiiTe UM XapakTepUCTUKY, TPUBEIUTE
MIPUMEPBHI.

YcaoBus BbINOJIHEHUS 32 JaHUS

1. Mecro (BpeMs1) BHIIOJTHEHHUS 331aHNs1:_3a/IaHUE BHIMOIHIETCS BO BpeMs ayJAUTOPHOTO 3aHATHUS
2. MakcuMaabHOE BpeMsl BBIITOJIHEHUS 33 JaHUs: 25 MHH.

3. BbI MOX€ETE BOCIOJIB30BATHCSA

IlIkaja oneHKH 00pa30BaTeIbHBIX J10CTHKEHMI:

Kputepun onenkmn:

- OIIEHKA «OTJIUYHOY BBICTABJISETCS 00YUAIOMIEMYCsl, €CJIM OTBET Ha BOIPOC MOJHBIN, TOTUIHBIN,
rPaMOTHO U3JIOXKEH.

- OIIEHKA «XOPOIII0Y BBICTABIIACTCS 00yUYaIOMIEeMYCsl, €CITH JIOMYIIEeHB HE3HAUYNTETbHbIE
MOrPEIMIHOCTH B OTBETE Ha BOIIPOC.

- OIIEHKA «YJIOBJIETBOPHUTEILHO»BBICTABIISIETCS] O0YJAIOIIIEMYCs, €CITM OTBET Ha BOIIPOC
HEJIOTUYHBIN, HE IIOJHBIMH.

- OIICHKA «HEYIOBJIETBOPHUTEILHOY» BBICTABIISICTCS OOYYAIOIIEMYCs, €CJTH HET OTBETAa Ha
IOCTaBJIEHHBIN BOIPOC.

3ANAHMUME 16(mecmosoe 3adanueNed)

TEKCT 3AJIAHUSA:




1. Yto sIBMJIOCH BA’KHBIM LIATOM OT IIYTH OT
00e3bSIHBI K YeJI0BeKYy?

a. TUTaHHE

b. coobOpa3utenbHOCTD

C. TPSIMOXOXKICHHE

d. GopnOa 3a BEDKMBaHUE

2. Bce coBpeMeHHOE YeJ10Be4eCTBO
NPUHAJIEKAT
a) K pa3HbIM
BHIAM
b) x ogHOMY BHIY
C) K OJHOMY

HIOKOJICHHIO
d) k omHOMY
CEMENCTBY
3. ABCTPAJIONUTEKH KUTH
a. CrasMmu
b. cragamu
C. MHKpOTrpyInamMmu
d. rpynmamu

4. Kakasi okpacka npeooJiajgaer y
JKHBOTHBIX, o0uTarommx Ha CeBepe?
a) TemHas
b) HesamerHas
C) cBemias
d) momocarast

5. YTto aABJAAETCA OCHOBHBIM HCTOYHHKOM
TeIia Ha 3emJjie?
a. reoTepMajbHbIE

HUCTOYHUKH
b. reiizepsl

c. Connue

d. ADC

6. Kak Ha3bIBaeTCsA COBOKYNIHOCTH 0CO0eH
CXO/IHBIX 10 CTPOEHHI0, HMEIIIMX o01ee

Yci10BHA BLINOJHEHUSA 3aaHUA

NMPOUCXOKIEeHUE, CBOOOTHO
CKPEeIIMBAIOIINXCA MEXKIY CO00H M Tar0IMX
IJIOIOBHTOE IMOTOMCTBO?

a) MomyJsIueH

b) coprom

C) mopojoii

d) Bumom

7. ABM:Ky1Ied U HANIPABJISIIONIEH CHIIOM
JBOJIIOLINH ABJISIETCSA:

a. pasHooOpasue yCIOBHI

cpelbl

b. ecrecTBeHHBII 0TOOD
JUBEPrEHIMS IIPU3HAKOB
d. mpucmocoOICHHOCTD K

YCIIOBUSIM CPEIbI

o

8. UTo 0OTHOCHAT K MPU3HAKAM
NMPUCIOCO0JIEHHOCTH KMBOTHOTO?
a) OKpacKy
b) nepepoxaeHre
C) poct
d) wmaccy

9. Uto IBHIIOCH COLMATbHBIMH
JABHZKYIIUMHUCS CHJIAMH aHTOreHe3a?
a. Tpyn, oOpa3oBaHUE
b. ecrecTBeHHbBIN 0TOOD
c. Oopnba 3a
CYIIIECTBOBAHHE
d. mpucnocodIIeMoCcTh

10. Yo cOpacbIBalOT pACTCHHUS B IEPHO/
MOJArOTOBKH K 3UMHEMY Nepuoay?

a) MOYKH

b) xBopoct

C) JHUCTBY

d) uepenku

1. Mecto (BpeMﬂ) BBIIIOJIHCHU 3a/1aHUs . 3a1aHNEC BBIIOJHACTCSA HA 3aHIATUC B aYAUTOPHOC BpEMs

2. MakcuManbHOE BpeMs BBIITOJTHEHUS 3a1aHUS:

30 MUH.

3. BbI MOXeTe BOCIIOIb30BATHCS V‘{e6HI/IKOM, KOHCIIEKTOM JICKIIUH

HIkaJjga oeHKH 00Pa30BATEILHBIX JOCTHIKEHMII:

[TpornieHT pe3yabTaTUBHOCTH (TIPABUIBHBIX

OreHka ypoBHS TOATOTOBKH 0asut (OTMETKA)

OTBETOB) BepOaJIbHBIN aHAJIOT

90 -+ 100 «5»-0TINYHO

80 + &89 «»- xoponio

70 =79 «3»- yI0BIETBOPUTEIBHO




| MeHee 70 ‘ «2»- HEYJIOBJIIETBOPUTEIBHO

Pasznea 5. UcTopusi pa3BUTHS KM3HHM HA 3eMJie

3AAAHMUME 17 (éneayoumopnas camocmosmenvras paboma Nes)

TEKCT 3AJTAHUSA:
1. [ToarotroBka pedeparos Mo TEME:
o CoBpeMeHHBIE PECTABICHUS O 3aPOXKICHUH YKH3HU.
o] Pa3J’II/I‘IHbIe TUIIOTE3bI HpOI/ICXO)KI[eHI/ISI.
o IlpuHIMIBI ¥ 3aKOHOMEPHOCTH Pa3BUTHS KU3HU Ha 3emiIe.
o PaHHue 3Tanel pa3BUTHS XKU3HU Ha 3eMIIE.
Yc10BHSI BHINOJTHEHHS 32 aHUS
1. MGCTO (BperI) BBIIIOJIHCHUS 3aJJaHUA . 3aJJaHMEC BRINOJIHACTCS BO BHCAYIUTOPHOEC BpeMs
2. MakcuMajabHOE BPeMsl BBIITOJIHCHHUS 33/ JaHuUs: 60 MHH.
3. Bl MOkeTe BOCIIOJIb30BaThCS YUEOHUKOM, TT100aJIbHON CEThIO

1IIxaJ1a OIEHKH 00Pa30BATEIbHBIX JJOCTHKEHHI:
Kpurepuu :

- yMmeHHEe chopMyTUPOBATH IENTb PaOOTHI;

- YMEeHHE MoA00paTh HAYYHYIO JIUTEPATYPY MO TEME;
- MIOJTHOTA U JIOTUYHOCTH PACKPBITUS TEMBI;

- CAMOCTOSITEJILHOCTh MBIIIJICHHUS;

- CTWJIMCTAYECKAsI TPAMOTHOCTh U3JI0KEHUS;

- KOPPEKTHOCTH BBIBOJIOB;

- MPaBHJIBHOCTH 0(h)OPMIICHUSI pabOTHI.

Kpurepun onenkmu:

- OLIEHKA «OTIMYHOY BBICTABIIAETCS 00Yy4aOLIEMYCsl, €CJIN BBIITOJIHEHBI BCE
BBIIIIETIEPEUNCIIEHHbIE TPEOOBAaHUS K U3JI0KEHUI0, O(POPMIICHHIO, U IPEJICTABICHUIO PaOOTHI

- OLIEHKA «XOPOIII0» BHICTABISIETCS 00yJaromeMycsl, €CIH JOMYyIEeHbl HE3HAYNTEIbHbIE
MOTPENIHOCTH B O(POPMIIEHUH U MTPEICTABICHUN PAOOTHI.

- OLIEHKA «yJIOBJIIETBOPUTEIBLHO»BBICTABISETCA 00yUaIOIIEMYCsl, €CIIU JOMMYIIECHBI
HE3HAYUTEJIbHbIE TIOIPEIIHOCTU B COAECP)KaHUH, OPOPMIICHUH U MPEICTaBIEHUN pabOThI.

- OLIEHKA «HEYJOBIETBOPUTEIBHOY BBICTABIIAETCS 00Y4aIOIEMYCsl, €CIIHM IPEJCTaBICHHAs
paboTa HE COOTBETCTBYET TPEOOBAHUSM.

3AAAHME 18(rnabopamoprnas paboma Ne4)

TEKCT 3AJAHUSL:
Tema: Onucanue ocodeii 0AHOT0 BHAA 10 MOP(]OJIOTrHYeCKOMY KPUTEPHIO.
Ipucnoco0ieHne OPraHu3MoB K Pa3HbIM cpeaaM o0MTaHus (K BOAHOI, HA3eMHO-BO3YyLLIHOI,
MOYBEHHOI).

eab padoThi:
® YCBOUTH MOHATHE «MOP(OIIOTHUECKUN KPUTEPUII»,
® 3aKpENUTh YMEHUE COCTABIATH ONMCATEIIbHYIO XapaKTEPUCTUKY PACTECHHUIA.

® HAYYUTHCA BBIABJIATH YCPTLHL HpI/ICHOCO6HCHHOCTI/I OpraHu3sMoB K CpCac oOuTaHuss u

YCTaHaBJIMBATL €€ OTHOCHUTEILHBIN XapakTep.
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O0opynoBanue: repOapuii 1 pUCYHKH PACTECHHIA.

1.PaccmoTtpuTe pacTeHus: ABYX BUJIOB U OMUIINUTE UX:

IlepBoe pacreHue Bropoe pacrenue

Ha3BaHUC paCTCHHUA

0COOEHHOCTH KOPHEBOM
CHCTEMBbI

0COOEHHOCTH CTEOIIS

0COOEHHOCTH JINCTA

0COOCHHOCTH LIBETKA

0COOEHHOCTH ILI0A

2.CpaBHUTE PACTEHUsI OMMCAHHBIX BUJOB MEX/Y COOOH, BBIIBUTE YEPTHI MX CXOJCTBA U PA3INYHUAL.
3. Onpenenure cpexy oOUTaHUS pacTeHUI. BBIIBUTE YepTHI €0 MPHUCIIOCOOICHHOCTH K Cpefie 00u-
TaHUs. BbIsIBUTE OTHOCUTENIBHBIN XapakTep npucrnocodsieHHocTH. [lomydeHHbIe JaHHbIE 3aHECUTE B
tabmuiy «IIprcrnocobIeHHOCTh OPraHU3MOB B €€ OTHOCHUTEIIEHOCTDY.

IIpucnoco0/1eHHOCTh OPraHU3MOB M €¢ OTHOCHTEJIbHOCTD

HazBanue Cpena oOutanus YepTsl B 4ém BhIpakaeTcsi OTHOCUTEILHOCTD
BUJIA MIPUCIIOCOOJICHHOCTH K IPHUCIIOCOOTICHHOCTH
cpene oouTaHus

YcjoBHS BLINOJHEHHUS 321aHUSA

1. Mecto (Bpemsi) BBIIOJTHEHUS 3a/I1aHMs . 3aJJaHUE BBIMOJIHACTCS HA 3aHATHE B ayJINTOPHOE BPEMsI
2. MakcuManbHOE BpeMs BBITIOJIHEHUS 3aJaHUs: 90 MHH.

3. Bel MOkeTe BOCIIOJIB30BATHCS YUEOHUKOM, KOHCIEKTOM JIEKITHHA

Ilkaja oueHKH 00pa30BaTeIbHbIX TOCTHKEHUII:

Kputepun onenkmn:

BrimonHenue npaktuyecku Bceil padboTel (He meHee 70%) — MmosioKUTenbHas OlleHKa
3AJJAHMUE 19(npaxmuueckas paboma NeS)

TEKCT 3AJTAHUSA:
Tema: AHAIU3 U OLIEHKA PA3JIUYHBIX THIOTE3 MPOUCXOKIAEHUS KUZHHU U Yel0BeKa.
easn:
® 3HAKOMCTBO C Pa3JIMYHBIMU TMIIOTE3aMU MPOUCXOKACHUS )KU3HU Ha 3eMIIe.

XO/J PABOTBI.

1. Vicnonib3ysl KOHCHEKT, Y4eOHUKH, IT1I00AJIbHYIO CETh COCTaBbTE TAOJIHUILY
®.N.0. TNonbr ['mmoTe3a o0 NpoucxoXaeHun JlokazarenbcTBa
YYEHOT'O MU KHU3HU YeJI0BeKa U €€ CYITHOCTb
¢dbunocoda
AHakcuMaHJip
Apucrorens
K.JIunneit

.Kant




A.H.Pamumesn

A.KaBep3HeB

K.B.PoOune

K.b.Jlamapk.

Y. lapBuH.

3. OtBeTuTh Ha Bompoc: Kakue B3risIpl Ha MPOUCXOXKACHUE YeI0BEKa BaM OJInxKe BCero?
[Touemy?
YcioBuS BLINOJHEHNS 3a1aHUSA
1. Mecto (BpeMmsi) BBIMIOJTHEHHUS 3a/I1aHH : 3a]JaHUE BIMOJIHAETCS HA 3aHATUE B ayIUTOPHOE BPEMsI
2. MakcuManbHOE BpeMsl BBITIOJIHCHHS 3aJaHUs: 90 MMH.
3. Bel MOkeTe BOCIIOJIB30BATHCS YUEOHUKOM, KOHCHEKTOM JIEKITHHA

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

3AAAHME 20(konmponvuas paboma Ne3)

TEKCT 3AJJAHUA:
KonTtpouabnas padora Ne3 «IBosonusi. PazBurie oprann4eckoro Mupa

I Bapuanr
Yacrts 1. BoiOepuTe 01MH BEepHBIH 0TBET M3 YeThIpeX MPeAI0KeHHbIX.

1. ['pynmy ocobeii nmaHHOTO BHIa CcuyuUTar0T4) BHICOKAS YUCIEHHOCTD.
MONYJISIUEW Ha OCHOBAaHUU TOTO, YTO OHH 4. Mop¢onoruueckum KpuTepueM BUJA SIBISIETCS
1) MoryT CBOOOHO CKpEIIMBAThCS U JaBaTh MII0A0BUTOE 1) CXOAHBIN HAOOp XPOMOCOM H T€HOB
IIOTOMCTBO 2) 0COOEHHOCTHU MPOIIECCOB KU3HEACATETHHOCTH

2)  yXe  HECKOJbKO  TMOKOJEHHH  CyHIeCTBYIOT3) 0COOEHHOCTH BHEIIHETO U BHYTPEHHETO CTPOCHUS
OTHOCHUTENIbHO 000COOJEHHO OT JAPYruX Ipymnn 3Toro4) onpeaeiacHHbINA apeas pacpoCTPaHEHUS.

BUJIA 5. ITpumep BHYTPUBHJIOBOU 00pbOBI 3a
3) beHoTUTIMYECKH U (PU3NOTOTHIECKU CXOJTHBI CYIIECTBOBAHUE -
4) reHeTHUECKHU OJIM3KH. 1) conepHUYECTBO CaMIIOB U3 — 332 CAMKH

2. Kakme mnpucrnocoOneHuss K  TepeHeceHUIn2) «0oprbda ¢ 3acyXxoil» pacTeHU MyCThIHHA
HEONMAronmpusTHBIX  YCJIOBHHA  cPopMHUpOBaIMCh  B3) CpaK€HUE XUITHHUKA C KEPTBON
mponecce HSBOJJIIONUA Y 3€MHOBOJHBIX, XHBYIIHUX B4) IIOCAaHUC IITUI[AMHU I1IJIOO0B U CEMSAH

YMEPEHHOM KIumaTe? 6. HacnenctBeHHass HM3MEHUMBOCTH HMMEET BaXKHOE
1) 3amacanue kopma 3Ha4YEHUE IS IBOJIOLUH, TaK KaK CIIOCOOCTBYET:
2) ouienieHeHue 1) cHIKEeHHIO YPOBHS OOpPBHOBI 32 CYIIECTBOBAHHE
3) nepeMenieHue B TEIUIbIE pallOHbBI 2) cHUXKEeHHIO 2P PEKTUBHOCTH €CTECTBEHHOI'0 0TOOpa
4) U3BMEHEHHE OKPACKH. 3) YBENMYEHHIO TE€HETHMYECKONM HEOJHOPOIHOCTU
3. Kakoii w3 mepeyrcIeHHBIX IMOKa3aTelel Heo0eil B Momysuu

XapakTepu3yeTt OMOJIOTHUYECKUi TIporpecc? 4) YMEHBUICHMIO T€HETUYECKOM HEOJHOPOJHOCTH
1) skonmoruueckoe paznoobpasue oco0ell B MOMyJIsIUA
2) 3a00Ta 0 TOTOMCTBE 7. OOMeH TeHaMU MeXIy MOMYJISIIHSIMI OJJHOTO BHJIA
3) mupokwuit apean MOJKET MTPEKPATUTHCS U3 — 32



1) “30MIAIMH TTOTYJISIINI 9. Pe3ynbTaToM 3BOTIOIUY SBIISCTCS

2) BHYTPUBHUI0BOI OOPHOBI 1) 6opbba 3a cymiecTBOBaHHE

3) U3MECHEHUS KIIMMATHYECKUX YCIOBUH 2) npucnoco0JIEeHHOCTh OPTaHU3MOB
4) 60pbOBI 32 CYIIECTBOBAHNE MEXKAY MOMYJISIIUAMU.  3) HAacJIeICTBEHHAs U3MEHUYNBOCTD
8. EcrecTBeHHbIl OTOOP — 3TO 4) apomophos.

1) mporuecc cokpalieHus YUCIEHHOCTH MOMYIISILUU 10. luBepreHuus nmpeacrasisier cooon
2) mpolecc COXpaHeHHs OcoOed C MoJie3HBIMH UM 1) pacxoxkJeHHe IPU3HAKOB Y POJACTBEHHBIX BUJIOB

HaCJICACTBECHHbBIMU U3MCHCHUAMN 2) CXOXJACHUC MTPHU3HAKOB Y HCPOJACTBCHHLIX BHJI0B
3) COBOKYIHOCTbh OTHOIIEHUN MEXAYy OopraHu3MamMu u3) oOpa3oBaHHE TOMOJOTHYHBIX OPraHOB
HEKHUBOU IPUPOJIOH 4) mpuoOpeTeHne y3KOi CreIuaTH3aIIHiH.

4) mporuecc 00pa30BaHUs HOBBIX BUOB B IIPUPOJIE.

Yacrn 2.

1. BniOepute Tpu BepHBIX OTBETA U3 IIECTU NPEIOKEHHBIX.

Pe3ynbraTom 3BOJIIOIUY SBIISETCS

1) TloBbllieHHE OPraHU3ALUH KHUBBIX CYIICCTB

2) TOSBJIEHHE HOBBIX MOPO30YCTOMUYUBBIX COPTOB ILIOOBBIX PACTCHUI

3) BO3HUKHOBCHHEC HOBBIX BUJ0B B UBMCHHUBIINXCS yCJIOBI/IﬂX CpGI[I)I

4) BbIBEJCHUE HOBBIX BHICOKOYPOKAMHBIX COPTOB IMIICHHUIIBI

5) BbIBe/ICHHE BBICOKOIPOIYKTUBHBIX TIOPOJ KPYITHOTO POTraToOro CKOTa

6) dbopMupoBaHHE HOBBIX PUCIIOCOOTCHHUH K )KU3HU B U3MCHUBIIIMXCS YCIOBHSIX.

2. YcTaHOBHTE COOTBETCTBHE MCKOAY HpH‘IHHOﬁ BI/I,Z[OO6paBOBaHI/ISI 1 €ro crnocoOoM.

[MPUYNHA CIIOCOB
BUJIOOBPA30OBAHUA
A) pacupeHue apeana UCXOJIHOTO BHJIa 1) reorpaguyeckoe
b) crabmiibHOCTH apeasia HCXOAHOTO BUIA 2) 9KOJIOTHYECKOE

B) paznenenue apeana Buga eCTECTBEHHBIMH IPETPaIaMH
I') paznenenue apeana BUa HCKyCCTBEHHBIMH MpETrpagaMu
J1) MmHOrOOOpa3rue MecTooOOUTaHMI B Mpe/ierax CTaOMIHLHOTO apeara.

3. YcraHOBHTE TIOCIIEI0OBATENLHOCTD ACUCTBUS IBUKYIIUX CHJI BOJIIONUH B TIONMYJISIIIMKA PACTEHHIA, HAYUHAS C
MYTalMOHHOTO Tpoliecca.

A) 60pn0a 3a cyliecTBOBaHUE

b) pasmHokeHue ocobelt ¢ mojae3HBIMU U3MEHEHUSIMU

B) nosiBienne B nonynsuuu pazHoO0pa3HbIX HACIEICTBEHHBIX U3MEHEHUN

I') mpeumyIiecTBEHHOE COXpaHEHHE OCOOEei C TMOJE3HBIMH B JAHHBIX YCIOBHUSX CpPEIbl HACIEICTBEHHBIMH
NU3MCHCHUAMU

J1) 3akpernneHue npucnocobIEHHOCTH K cpeie OOUTaHUsI.

Yacts 3.
1. B uem mposiBisieTcsl MPUCTIOCOOIEHHOCTh MTHUI] K HEOIArOMpUSITHBIM YCIOBHSIM 3UMBI B CpeHEN mojoce
Poccun?

2. Haiinute ommOKH B MPHUBEICHHOM TEKCTE. YKAXXHTE€ HOMEpa MPEAIOKEHUN, B KOTOPBIX OHH CHACNAHBI,
HCTPABHTE HX.

1. Tomynsmus mpeacTaBiseT cO0OM COBOKYIMHOCTh CBOOOJHO CKPEIIUBAIOLIUXCS OCOOEH pasHBIX BHIOB,

JUTUTEIIbHOE BpeMs HACENSIONINX OO0IIyt0 TeppuTopuio. 2. OCHOBHBIMH TPYMIIOBBIMU XapaKTEPUCTUKAMH

MONYJISILIUK SIBJISIIOTCA YUCJIEHHOCTb, MJIOTHOCTh, BO3pACTHAs, MOJIOBAas M MPOCTPAHCTBEHHAs CTPYKTypa. 3.

COBOKYITHOCTH BCEX T'€HOB TOMYJISIUNA Ha3biBaeTcs ee reHoonmoM. 4. Kaxaplii BUJI, Kak MPaBUIO, COCTOUT

U3 OTHOM momynsuu. 5. UUCIeHHOCTh MOMYJISINH BCera cTa0MIbHA.

KonTpoJsbHas paGora no teme «JBosonus. PazBurne oprannyeckoro Mupa



II BapuanTt
Yacts 1. BoidepuTe o1H BepHBIi 0TBeT U3 YeThIpeK) 00pb00Ii 3a CylIECTBOBAHHUE

npeaJioKeHHbIX. 6. Apean, 3aHMMaeMblil BUIOM B IPUPOJIE, ITO KPUTEPUI
1. Bo BHYTpUBHIOBOI KOHKYPEHIIMM B KOHEYHOM UTOTE) MOP(OIOrHIeCKUii
MOOEKIA0T: 2) pusnonoruveckuit
1) ocobu ¢ onpeneneHHbIMUA (DEHOTHITAMH U TEHOTHIIaM3) OMOXUMUYIECCKHUI
2) ceMeicTBa M pOJIbl 4) reorpaduueckuit
3) Bubl 7. TOMONOrMYHBIMM OpraHaMH SIBJSIFOTCS  KPbUIbS
4) OUOTCOIICHO3BI 0a00YKHU U KPBLUIbS
2. Y KaXXHUTE HEBEPHOE YTBEPKICHHE. 1) neryueit Mplu
Wanoanantauuu BeAyT K 2) m4esbl
1) pocTy 4KMCIIEHHOCTH BHJIa 3) neryueit pbIObI
2) pacceaeHHI0 0CO0€el Ha HOBBIE TEPPUTOPHH 4) BopoObs
3) oO1eMy oIbeMY OpraHU3aIU 8. IlpucrocoOJIeHHOCTh JIETYYHWX MBIIIEeH K JIOBJIE

4) BOBHUKHOBEHHUIO MPUCTIOCOOIEHUI K cpeie 0OOMTaHUMACEKOMBIX C TOMOIIbIO U3[JaBAEMbIX MU YJIbTPa3BYKOB
3. CunHterHueckas TEOpUS  OBOJIOIUH  CUUTAETITO PE3YJIbTaT

MUHUMAJIbHON 3BOJIOLMOHHON €IUHULICH! 1) neiicTBUS IBHXKYIIIUX CUJT SBOTIOIIUU

1) ocobb 2) nposiBJIEHUS 3aKOHOB HACJIEICTBEHHOCTH

2) BUn 3) nposiBneHus: MOAU(PUKAIMOHHONW U3MEHYHMBOCTH
3) nonynALuio 4) MEeTOINYECKUM 0TOOPOM

4) pa3HOBUAHOCTH 9. [lone3Hble MyTallMK PACHPOCTPAHSIIOTCS B TOIMYJISIIUH
4. IIpumepom apomMopdo3a MOKHO CUUTATH: Onaronaps

1) nepbs y nrui 1) mepemenieHuto ocobeit

2) packpalleHHYI0 MOpy caMlia TaBuaHa 2) cBOOOAHOMY CKpPELIMBAHUIO

3) 601bI1I0} KITIOB Y TIEJIUKaHA 3) du3MO0IOrHYECKON H30JIALINH

4) JUTMHHYIO TICI0 Y Kupada 4) 5KOJIOTHYECKOU U30JIALINH

5. CnoxxHble OTHOIICHUS MEXIy oco0simu ogHoro Buad). Pacimpenue apeana 3aifiia — pycaka — npumep
Pa3HBIX BUJOB U HEXKMBOU MPUPOION HA3BIBAOT: 1) nerenepauuu

1) ecTecTBEHHBIM OTOOPOM 2) apomopo3a

2) UCKYCCTBEHHBIM 0TOOPOM 3) 6uonoruyeckoro mporpecca

3) Bugo00OpazoBaHUEM 4) GuONMOrNYecKOro perpecca

Yacrs 2.

1. BeiOepute Tpu BEpHBIX OTBETA U3 IIECTH.

Kaxkue u3 nepeyncieHHbIXx TPUMEPOB OTHOCIT K UANOAIANITAllUSIM?
1) HaTuYre BOCKOBOTO HAJIETa HA JTUCTHAX KITFOKBBI

2) sipkasi coyHasi MSIKOTh Y TUIO/I0B YEPHUKH

3) HaTM4Ke MIIEYHBIX JKEJe3 Y MICKOITUTAIOIITNX

4) nosiBJICHHE MOJHOM MEPETOPOAKH B CEpALE Y MTHII

5) ymiomieHHast popma Tena y CKaToB

6) IBOMHOE OIUIOOTBOPEHUE Y TOKPHITOCEMEHHBIX PACTEHUIN

2.YCTaHOBHUTE COOTBETCTBHE MCKIAY OMOJIOTHYECKUM SIBJICHUEM H €r0 3HAaUCHUEM B 9BOJJIIOITMOHHOM ITPOLECCEC.

BUOJIOIT'MYECKOE SABJIEHUE 3HAUEHUE
A) ecTecTBEHHBIH 0TOOD 1) dakrop
b) mpucnoco01eHHOCTh OPTaHU3MOB K Cpefie 2) pe3ynbTaT

B) oOpa3oBanue HOBBIX BUJIOB

') komOMHATHBHASA U3MEHYHUBOCTD

J1) coxpaHeHre BUJIOB B CTAOMIIBHBIX YCIOBUSIX
E) 6opnba 3a cymiecTBoBaHmE

3. YcranosuTte MOCJICO0BATCIIBHOCTD 3BOJIIONIMOHHBIX ITPOIECCOB U SIBIICHHUI B X0J¢€ BI/I)IOO6pa30BaHI/I5[.



A) 60pb0a 3a cyliecTBOBaHUE

B) ectectBennsIit 0TOOP

B) npotuBopeune Mex 1y HeOrpaHHYCHHBIM Pa3MHOKEHHUEM U OTPAaHUYCHHBIMU JKU3HEHHBIMU pECypcaMu
I') BOBHUKHOBEHHE PA3IUIHBIX CIIOCOOOB MPUCIIOCOOJICHHUS K YCIOBUSAM OKPYKAIOIIEH CPe/IbI

J1) o6pa3oBaHre HOBBIX BHJIOB.

Yacrts 3.
1. Kakue apomopdo3bl MO3BOMWINM NTHULAM LIUPOKO PACHPOCTPAHUTHCS B HA3EMHO — BO3IYLIHOH
cpene oOutanua? YKaxxuTe He MEHee TpeX IPUMEpPOB.
2. JlomoBasi MbIlIb — MIIeKonHTatoniee poaa Meimm. Mcexonusiii apean — CeBepHasi Adpuka, TpOTUKU

u cyoTponuku EBpasum; Beies 3a 4eIOBEKOM PacpOCTPaHUIaCh MOBCEMECTHO. B €CTeCTBEHHBIX YCIOBHSIX
nuTaeTcs ceMeHaMu. Bener HOUHOM U cymepeuHblil 00pa3 ku3Hu. B momere oOb4HO poxaaercs oT 5 o 7
nerensiiieid. Kakue kpurepun Buja onucanbl B TeKeTe? OTBET MOSICHUTE.

Yci0BHA BLINOJHEHUSA 3aJaHuA
1. Mecto (BpeMﬂ) BBIIIOJIHCHUS 3aJaHUA . 3aJaHNC BBINIOJHACTCSA HA 3aHATUC B AaYAUTOPHOC BpeMsA
2. MakcuMalsHOE BpPCM: BBIIIOJIHCHHA 3a/laHUA: 45 MHH.

HIkaJja oeHKH 00PA30BATEILHBIX JOCTHKCHMII:
Kpurtepun onenku:
BrinonHeHne npakTuyecku Beel padoThl (He MeHee 70%) — MOIoKUTEeIbHAs OIlEHKA

Pa3znena 6. OcHOBBI DK0JI0THH

3AJNAHME 21 (sneayoumopnas camocmoamenvuas paboma Neb)

TEKCT 3AJIAHUA:
1. TloaroroBka pedepara 1o Teme:
o Ponp npaBUTENBCTBEHHBIX UM OOIIECTBEHHBIX  OSKOJOTHUECKHUX OpraHu3anui B

COBPCMCHHBIX PAa3BUTBIX CTpaHax.
o PamuonanbHO€ HCIOJB30BaHUE U OXpaHa (KOHerTHHX) HEBO300HOBHUMBIX IMPUPOJAHBIX

pecypcoB.
o PamnmoHampHOE WCMONB30BaHUE M OXpaHa (KOHKPETHBIX) BO30OHOBHUMBIX IMPHPOTHBIX

peCcypcoB.
o OmnacHocTh riI00anbHBIX HapylieHu# B 6uocdepe. O30HOBBIE «IBIPHI», KUCIOTHBIE JOXKIH,
CMOTHU U UX Hpe)IOTBpaHIeHI/Ie.
O DOKONOTMYecKue KPHU3UChI M dIKoJormueckue katactpodul. I[IpemoTBpamieHue ux
BO3HUKHOBCHUA.
Yc0BUS BLINOJHEHNUS 321aAHUSA
1. Mecto (Bpemsi) BBITIOJTHEHHUS 3a/IaHMs . 3aJJaHUE BBITIOJHIETCS BO BHEAYIUTOPHOE BPEMS
2. MakcuManabHOE BpeMsl BBITIOJIHEHUS 3aJaHUs: 60 MHH.
3. Bl MOkeTe BOCIIOIb30BaTHLCS YUEOHUKOM, T100aJIbHON CETHIO

IIIxaJi1a OIEHKH 00Pa30BATEIbHLIX JJOCTHKEHHIi:
Kpurepuu :

- yMeHHe chopMyITHUPOBATH IE)Tb PaOOTHI;

- YMeHHE MoA00paTh HAYYHYIO TUTEPATYPY 1O TEME;
- MIOJTHOTA M JIOTUIHOCTH PACKPBITHS TEMBI;




- CAMOCTOSITEILHOCTD MBIILIJICHUS;

- CTWJIMCTUYECKAsI TPAMOTHOCTb U3JI0KEHUS,
- 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» BBICTABIIAETCS 00yJaIOMIEeMyCsl, €CIIN JOITYILCHbI He3HAUNTEIbHbIC
MOTPEUIHOCTH B 0(POPMIICHUH H MTPEICTABICHUN PAOOTHI.

- OLICHKA «Y/IOBJICTBOPUTEIHHOMBBICTABIISIETCS 00YJAIOIIEMYCs, €CITH JJOMYIIEHBI
HE3HAYUTENIbHBIC TIOTPEIIHOCTH B COAECPKaHUH, OPOPMIICHUN U MPEICTaBICHUN pabOTHI.

- OLICHKA «HEY/IOBJIETBOPUTEIBEHOY» BBICTABISICTCS 00YYaAIOIIEMYCs, €CITU MPEICTABICHHAS
paboTa He COOTBETCTBYET TPEOOBAHUS

3AJIAHUE 22 (npaxkmuueckas paboma Ne6(A)

TEKCT 3ATIAHUWA:
Tema: Pemenue 5KOJIOTMYECKUX 3a7ad.
Heap paGorer: 1. 3akpenuTh 3HaHUSA O 3aKOHOMEPHOCTSAX HACIIENOBaHHUS INPU3HAKOB Yy
pacTeHUii, >)KUBOTHBIX, YEJIOBEKA.
2. Ilponomxuth (pOpMHUpPOBAHUE YMEHHUH pellaTb I'€HETHYECKUE 3aJaud CaMOCTOSITEIbHO U
OCMBICJIEHHO.
OOopynoBaHme: KapTOUYKM € TEKCTaMM 3a]ad.
Xon paboThI:
Kaprouka 1. Peminte 3a5a4u, BBINOJHUB 3alHCh CXeMbl B COOTBETCTBHH C
TpeOOBaHUSIMH 10 0(OPMJIEHUIO.
3apaya Ne 1. V orna - Il rpynna kposu, y martepu — II, y pebGenka —I. Onpenenure
TEHOTUI BCEX YJICHOB CEMbH.
3amaya Ne 2. B cembe, rae orery OoneH remoduineil, a MaThb (DEHOTUIIMUYECKH 3/10pOBa U
uMeeT OJaromnoiay4yHbli T€HOTHI, poAusics Mainb4yuK. KakoBa BEpOSITHOCTh HANUYMsl y HEro
reMopuiIny.

3azada Ne 3. Vuenrnii A0JIro€ BpEeMs B OJHU U TC K€ 9aCbl YTPOM, JHEM U BEYCPOM IIPOBOJUII
IOJACYCT YHrCiia 4acK B HEOOJILIION KOJTOHUHU 3THX nruil. Kakue 1mean Morian CToSITh nepea
I/ICCJ'ICI[OBaTCJ'IeM? Kaxue BOIIPOCHIL onosoruu ITHUL MOT'YT OBITh HU3Yy4YCHBI TAKUM 06pasoM?

Kaprouka 2. Pemuute 3agaum, BBINOJHHB 3alHMCh CXeMbl B COOTBETCTBHHU C
TpPeOOBaHUSIMH 10 0(OPMJIEHHIO.

3amaya Ne 1. TIpu ckpemuBaHuM 4epHBIX Kyp (A) ¢ 3a0pbI3raHo — O6enbIMU (2) B MEPBOM
MTOKOJICHUU TIOTy4aloTcsi roiayOsie Kypbl. Kakoe wucio coctaBsaT romyObie Kypbl u3 908
LBIUIAT BTOpPOro nokojeHus? OTBET MOSICHUTE.

3agaya Ne 2. Oterr 1 Math 370pOBBI, a peOeHOK OosieH remodrmmeit. Kakoit mon y
pebenka?

3apaya Ne 3. Kakue npuYMHbI MOTJIM HCKA3UTh Pe3yJbTaThl, MOJy4YeHHbIE IPH H3YyYeHUH
YHCJIEHHOCTH JIeMUMHIoB? Kak MOKHO yMeHBIINTH BJIMSIHHE KAKI0# U3 3THX NPUYHMH HA
pe3yJbTaThl HCCAEA0BAHUSA?

BeiBoa: - Cpaenarb BBIBOJ, KaKOBBI 3aKOHOMEPHOCTHM HACIEAOBaHUS NPHU3HAKOB Y PACTEHHU,
JKUBOTHBIX, 4YEJIOBEKA.



YcoBus BLINOJHEHNS 3a1aHUSA

1. Mecto (BpeMmsi) BBIMIOJTHEHUS 3a/1aHM : 3a]JaHUE BINOJHAETCS HA 3aHSATUE B ayIUTOPHOE BPEMsI
2. MakcuManbHOE BpeMsl BBITIOJIHCHHS 3aJaHUs: 90 MMH.

3. BeI MOeTe BOCIIOJIB30BATHCS. YUEOHUKOM, KOHCHEKTOM JIEKITHHA

IIIxaj1a OIeHKH 00PAa30BaATEeIbLHLIX JOCTHKCHUI
Kpurepumn oueHku:
BrinonHenue npaktuyecku Bceil padboTel (He MeHee 70%) — MoJI0KUTENbHAs OLIEHKA

3AAAHMUME 23 (npaxmuueckas paboma Ne6(b)

TEKCT 3AJTAHUSA:
Tema: PenieHue 3K0JOTMYECKHX 3a7a4.
eb:
e CO31aTh YCJIOBUSA Ui (GOPMHUPOBAHHS YMEHUH peniaTh MPOCTEHIIINE SKOJIOTMUECKUE 3aJauH.
X0 PABOTBI.
o) Pemenne 3amad.
3agaua Nel.

3Hasi MpaBUJIO ACCITU MPOLIEHTOB, PACCUUTAITE, CKOJIBKO HYKHO TPaBbl, YTOOBI BEIPOC OJH Opell
BECOM 5 KT (ITMIIIEBas IeTb: TPaBa — 3asll — Opel). Y CIOBHO MPUHUMANTE, YTO HA KAXKIOM
Tpo(pruecKoM YpOBHE BCET/Ia MTOEIAI0TCS TOJIBKO MPEICTABUTENN MPEABIAYIIETO YPOBHSI.

3agaua Ne2.

Ha teppuTopuu miomaasio 100 kM? exeroHo NpoM3BOAMIN YaCTHUHYIO pyOKy neca. Ha
MOMEHT OpraHU3allMy Ha 3TOW TEPPUTOPUU 3anoBeIHUKa Obl10 oTMeueHo S50 noceit. Uepes S ner
YHCIEHHOCTD Jocel yBenuumiack 10 650 ronos. Emie yepes 10 jgeT Koau4ecTBO JI0Ceil yMEHBIIHIOCH
710 90 ros0oB U cTaOUIN3UPOBAJIOCH B MOCeAyore roasl Ha ypoBHe 80-110 rosos.

Omnpenenure YUCIEHHOCTh U TUIOTHOCThH OTOJIOBBS JIOCEH:

a) HAa MOMEHT CO3JIaHUsI 3aTIOBEHUKA;

0) dyepe3 5 neT mocine co3aHus 3a0BeIHUKA,;

B) uepe3 15 ser mocine co3naHus 3arnoBeAHHKA.

3amaua Ne3

Ob6miee comeprkanue yriekucioro raza B armochepe 3emnu cocrapisier 1100 mupy T. Y craHoBieHo,
YTO 32 OJIMH 'O/l PACTUTEIBHOCTh ACCUMMUIIUPYET NOUTH | MIpA T yriepoaa. [lpumepHO CTONBKO XKe
ero BeienseTcs B atmocdepy. Onpenenure, 3a CKOJIBKO JIET BECh YIiiepo 1 aTMochepsl MPOMAET uepes
OpraHu3Mbl (aTOMHBI Bec yriepona —12, kuciopona — 16).

Pemenue:

[ToncunTaem, CKOJIBKO TOHH yIiIepofa colepkutcs B arMocdepe 3emin. CocTaBisieM IpONOpLHUIO:
(momsipHast Macca okcuna yraepoga M(CO2) = 12 T+ 16*21 =44 1)

B 44 ToHHAaxX yrJIEKHCIIOro raza coiepkurcs 12 ToHH yriepona

B 1 100 000 000 000 ToHH yriaekucaoro raza — X TOHH yriepoja.

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

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

X =300 000 000 000 TonH

B coBpemennoit atmocdepe 3emin Haxoautcst 300 000 000 000 TonH yriepona.

Tenepb HE0OXOAUMO BBISICHUTB, 32 KAKOE BPeMs KOJIMYECTBO yriepoza "mpoieT" uepes *KuBble
pactenus. s 3Toro He0OXOAMMO MTOTYUEHHBIN pe3yabTaT Pa3IeUTh Ha TOA0BOE MOTpeOIeHNE
yriepoja pacTeHUs MU 3eMJIH.

X =300 000 000 000 1/1 000 000 000T B rox

X =300 ner.

Takum oOpa3om, Beck yriaepos atmocdeps 3a 300 meT OyaeT MOTHOCTHI0 ACCHMUITUPOBAH
pacTeHUsIMH, TOOBIBAET X COCTABHOM YacThIO U BHOBB MOMNAJET B atMochepy 3emiu.



YcoBus BLINOJHEHNS 3a1aHUSA

1. Mecto (BpeMmsi) BBIIOJIHEHHUS 3a/1aHK . 3a]JaHUE BINOJHAETCS HA 3aHATHE B ayIUTOPHOE BPEMsI
2. MakcuManbHOE BpeMsl BBITIOJIHCHHS 3aJaHUs: 90 MMH.

3. BeI MOeTe BOCIIOJIB30BATHCS. YUEOHUKOM, KOHCHEKTOM JIEKITHHA

Ilkajna oneHKH 00pa3oBaTeIbHbIX JTOCTHKEHUII:

Kpurepumn oueHku:

BrinonHenue npaktuyecku Bceil padoTel (He meHee 70%) — MoJ10KUTENbHAs OLIEHKA
3AAAHMUME 24 (npaxmuueckas paboma NeT)

TEKCT 3AJJTAHUA:
Tema: CpaBHUTEJbHOE ONIUCAHNE OJJHOI U3 €CTECTBEHHbIX MPUPOIHBIX CHCTEM
(HampuMep, Jieca) U KAKO-HUOYAb arpodIKOCHCTEeMbI (HAIPUMepP, NIIEHUYHOT 0 MOJIs1).
ean:
¢ BbIABUTH YCPThI CXOJACTBA U paA3JINYNA CCTCCTBCHHBIX U HCKYCCTBCHHBIX 3KOCHUCTCM.

X0/l PABOTHBI.
1. M3yuuTe rpynmsl Jasamadra 1 IpUBEIUTE IpUMEPHI JaHa(TOB CBOEH MECTHOCTH
I'pynner: | Onucanue [Tpumep
IlepBas IPAKTUYECKH HEM3MEHEHHBIE: JIETHUKH, MTOJISIPHBIE, BBICOKOTOPHBIE U

OUYE€Hb CYXM€ ITYCTbIHHU, HEAKCILTyaTHPYEMBbIE JIeca U JIyra (B TOM YUCIe
3aIIOBEIHUKH) T.€. HEOCBOCHHBIE MJIM CO3HATEIBHO COXpaHIEeMbIe
94eJIOBEKOM JIaHAIa(ThI.

Bropas cj1a60 U3MEHEHHBIE, B KOTOPBIX OCHOBHBIE IPUPOAHBIE CBSA3H HE
HapylieHbl. TakoBbI palliOHAIBHO IKCILTyaTUPYEMBIE Jieca,
€CTECTBEHHBbIE JIyra, NacTOMUINA, BOJOEMBI U HALlMOHAJIbHbIE APKH.

Tperbs HapyLICHHBIE — BO3HUKILNE B PE3YNbTATE JJIUTEIBHOTO
HEpaLMOHAJIBHOI'0 MCIOJIb30BAHNS IIPUPOAHBIX PECYPCOB.

YerBepTas | CUIbHO HapyIIEHHbIE, BOZHUKILIKE IO TEM K€ IPUUUHAM, YTO U
na"amadTel TPEThEl IPYMIbI U Yallle BCEro B YCIOBUSIX
HEYCTONYMBOIO PABHOBECHS MTPUPOIHBIX MIPOLECCOB (BTOPUYHOE
3acoJieHHe U 3a00J1auMBaHue, TOIBUKHBIE ITECKH, 3a0pOIIeHHbIE
TOpHbIE BEIPAOOTKH).

IIaras Hp606p330BaHHBIe, WJIN KYJIBTYPHBIC — I10JIs, Ca/lbl, INIAHTAlIUA
MHOT'OJICTHUX KYJIbTYpP, CCAHHBIC JIYTa, JICCOHACAKIACHUA, ITPUPOJIHBIC
JICCOIIapKH. B atux J'IaHI[H_Ia(I)TaX MMPpUPOIHBIC CBA3U B TOM MU UHOMU
CTCIICHU LCJICHAITIPABJICHHO U3MCHCHDI. OHH ITOCTOSIHHO
MMOAACPIKUBAKOTCA HYTCM KyJIbTHUBAIHU, MCJIIMOpAllUU, XUMHU3AIIUN
IMIOYBEI, PA3BCACHUSA IMOJIE3HBIX YCJIOBCKY paCTeHI/Iﬁ " )KUBOTHBIX,
CO3aHMs MOJIC3AIIUTHBIX JICCOKYCTAPHUKOBBIX ITOJIOC.

[Ilecras MCKYCCTBEHHBIE JIaHIIA(ThI, CO3JaHHBIE YETOBEKOM Ha MPUPOAHOMN
OCHOBE. JTO ropoJia 1 c€ia, IPOMBIIIIEHHO — SHEPT€TUYECKUE U
TPaHCIIOPTHBIE Y3JIbl, TOPHBIE Pa3padOTKH, CIOJIa K€ OTHOCSTCS
IJIOTUHBI, BOJOXPAaHWINLIA.

2. 3anoaHuTh Tabnuny «CpaBHEHUE MPUPOTHBIX U HCKYCCTBEHHBIX DKOCHCTEM»

IIpu3Haku cpaBHEHUs Jlec [Tmennynoe nosue

Crioco0bl perynsuuu

BupoBoe pazHooOpazue

[1;T0THOCTH BUJOBBIX MOMYJISIIHI

Hcrounuku SHECPIruu U UX
HCITIOJIB30BaHHUEC




[IpoayKTHUBHOCTB

KpyroBopot Beniects v s3HEPrumn

CriocoOHOCTD BBIIEPKUBATD
M3MCHCHUS CPEbI

2. Cnenath BBIBOJ O MEepax, HEOOXOIUMBIX JJIsI CO3aHUS YCTOMYMBBIX HCKYCCTBEHHBIX DKOCHCTEM.
Yci10BHSI BHINOJTHEHHS 32JaHUS

1. MecTo (BpeMsi) BBITIOJTHEHUS 3a/IaHUS . _33JIaHUE BBIMIQJIHACTCS Ha 3aHATHE B AYIUTOPHOE BpEeMS
2. MakcuMaabHOE BPeMsl BBIITOJIHCHHUS 33 IaHU: 90 MMH.

3. Bel MOkeTe BOCIIOIb30BaThC VYEOHUKOM, KOHCIIEKTOM JIEKIIMI

IIIkaja OIEHKH 00PAa30BaATEeIbLHLIX JOCTHKCHHI
Kpurepumn oueHku:
Brimonnenue npaktuyecku Beet padboTsl (He Menee 70%) — mosioKuTenbHas OlleHKa

3ANAHME 25(npaxmuueckas paboma Ne 8)

TEKCT 3AJIAHUS:

Tema: CocTaBjieHHe CXeM Nepeaavyd BemecTB M JHEPIryH MO0 HeNsAM NUTAHUA B IPUPOIHOI
JIKOCHCTeMe U B arpoueHo3e. OnucaHue u NpakTHYecKoe co3aHne HCKYCCTBEHHOH IKOCHCTEMbI
(mMpecHOBOAHBIN AKBAPUYM).

ean: HAa TpUMEPE UCKYCCTBEHHOM 3KOCUCTEMBI IMIPOCIECIUTh U3MEHEHUS, TTPOUCKOJISIINE MO
BO3JICUCTBUEM YCIIOBUN OKPYKAIOIIEH CPEebl.

Xox pa6oTsl.
1.Ha3zoBute opranu3msbl, KOTOpbIE AOKHBI ObITh HAa TIPOMYIIEHHOM MECTE CIEAYIONIUX MUIIEBBIX

LHEnen:

Cuniya

Kyxywka

Cemena fagioxa

2. I3 mpennokeHHOTO CIHUCKA JKUBBIX OPTaHU3MOB COCTaBUTH TPOPUUECKYIO CETh: TpaBa, SITOIHBINA
KYCTapHUK, MyXa, CHHHIIA, JIATYIIKA, YK, 3251, BOJIK, OaKTepUH THUECHUS, KOMap, KY3HEUHK. Y KaKUTe
KOJIMYECTBO IHEPTHUH, KOTOPOE MEPEXOJIUT C OJTHOTO YPOBHS HA JIPYTOM.

3. Kakue ycrnoBusi H€00X0 MO cOOII0OIaTh MPU CO3/IaHUU IKOCUCTEMBI aKBapUyMa.




4.0nuiuTe akBapuyM Kak 3KOCHCTEMY, C YKa3aHHeM aOMOTHYECKHX, OMOTUYECKUX (DAKTOPOB CPE.bL,
KOMITOHEHTOB 3KOCHUCTEMBI (MPOAYLEHTbI, KOHCYMEHTBI, PEAYLIEHTHI).
5.CocTaBbTe NUILEBHIE LIETIH B aKBapUyMe.
6. Kakue usmeHeHust MOTyT IPOU30MTH B aKBapuyMe, ECIIU:
® [13/IaIOT IPSIMBIE COJTHEUHBIE JIYUH;
e B akBapuyMe oOHMTaeT OOJIBIIIOE KOJTMYECTBO PHIO.
7. Cnenaiite BBIBOJ O MOCJIE/ICTBUSIX U3MEHEHUN B SKOCUCTEMAX.

YcioBus BbINOJAHEHHS 32/1aHUSA

1. Mecto (BpeMs1) BBIIIOJIHEHUS 3aJaHNs . 3aJJaHNE BBINOJIHACTCS Ha 3aHATHE B ayIMTOPHOE BPEMS
2. MakcuMaabHOE BpeMsI BBIIIOJIHEHUS 33 JaHUS: 90 MHUH.

3. Bol MOkeTe BOCIOIB30BAThCs_YICOHHKOM, KOHCIEKTOM JICKIIUN

HIkaJya oneHKH 00Pa30BaATEeILHbBIX JOCTHKCHMII:
Kpurtepun onenku:
BrinonnHeHne npakTudecku Beer padoThl (He MeHee 70%) — MOIoKUTEeIbHAs OIlEHKA

3AAAHME 26(npaxmuueckas paboma Ne9)

TEKCT 3AJTAHUS:
Tema: CpaBHHUTEIBHOC ONMHCAHHE OJHONW M3 ECTECTBCHHBIX CHCTEM (COCHOBBIN Jiec).
Heap padorbi: 3akpenuTh MOHSATHE CTPYKTypa coodumiecTBa (BHIOBasi, Mop(oJioruyeckasi,
Tpoduyeckasi). [IpookuTh GopMUpOBaHHWE YMEHUH pabOTaTh ¢ PUCYHKAMH, TaOJIMIIAMU,
aHAJIM3UPOBATh M JI€JaTh BBIBOJBI.
OobopynoBanue: pUCYHKH, TAOTUIIBI.

Xox padoThI:

1. CocraBuTh TaOJIHIIBI.

Bapuanr 1.
Posib pa3iM4YHBIX OPraHM3MoOB B NHINEBO# Ienu (COCHOBBIM Jiec):

Tpoduueckuii Ponp B muineBol uenu Kareropus opranuzmos
YPOBEHBb

Bapmuanr 2.

IMpocTpaHcTBeHHAasl CTPYKTypa OmomeHo3a (COCHOBBIN Jiec):

No spyca DopMUpYIOUTUE €r0 PaCTEHUS DopMUPYIOLTUE €r0 >KMUBOTHBIE

2. Cpenaiite BBIBOJ O CTPYKTYpE COOOIIECTB.



Yci10BHSA BLINOJHEHUS 3aIaHUS

1. Mecto (BpCMH) BBIIIOJIHCHUS 3a4aHMsI. 3aJaHNEC BBIMNOJIHIACTCS HAa 3aHIATHUC B AaYIMTOPHOC BPEMSL

2. MakcuMalsHOE BPEMA BLIINIOJIHCHUA 3aaHUA:

90 MUH.

3. Bel MOkeTe BOCIOJIL30BATHCA VUEOHMKOM, KOHCIIEKTOM JIEKITHH

HIkaJjga oeHKH 00PA30BATEILHBIX JOCTHIKEHMIi:

Kpurepumn oueHku:

BrinonHenue npaktuyecku Bceil padoTel (He MeHee 70%) — 1oJI0KUTENbHAs OLIEHKA.
3AAAHME 27 (mecmosoe 3adanueNes)

TEKCT 3AJAHUA:

KonTpoasnas padora Ne4 (Tecr)

Tema: «Oxomnorus. buocdepa»

1. I'ne HaxoaurTcst OCHOBHAS YaCTh BOABI
3eMHOro mapa?

a. MupoBoMm okeaHe

b. pekax

C. TMOA3EMHBIX UCTOYHHKOB
d. osepax

2. Kak Ha3pIBaeTcsi 000/104KA MJIAHEThI,
3aceJieHHAs )KUBBIMH OpraHu3MaMu?
a) armocdepa
b) ruapocdepa
C) Ouochepa
3emiu
d) murocdepa

3. HazoBuTE YueHOro, KOTOPbBIii pa3padoraJ
yueHue o 6mocgepe.

a. B. Bepnanckuit

b. K JIuuuei

c. M. JlomoHOCOB

d. D.T'ekkenp

4. VI3 yero B 0CHOBHOM COCTOMT Ir'a30Bast
000J10uKa 3eMJIn?
a) IUOKcHIa
yriepoa
b) asorawm
KHCIIOpoJa
C) o30Ha
d) kpemuwus u

docdopa

S. YUro onpeneisier CyTOYHbIA PUTM
AKTHBHOCTH OPraHU3MOB?
a. CMEHa TeMIlepaTyphl
b. cmera mumm
C. CMEHa JHS U HOYH
d. cmeHa TeppuTOpHUA

6. Kak Ha3biBaercsi psii B3aMMOCBSI3AHHbBIX
BH/IOB, U3 KOTOPBIX KAXK/IbIi Npeabiyuii
CJIY:KUT NUIIel mocjenymomemy?
a) LN MUTaHHS
b) rpymmsl
OpraHU3MOB
C) OwuoreneHo3
d) uenwu
B3aMMOOTHOIIICH
3478

7. Kak Ha3bIBaIOT )KMBOTHBIX, MUTAIOLIUXCS
APYTUMH KUBOTHBIMH, KOTOPBIX OHH JIOBAT
U yMepBJIAAIOT?

a. TOXUTUTEISMH

b. moxuparensmu

C. XUIIHUKAMHU

d. YHUYTOXKHUTEIAMH

8. Uto j1eskuT B OCHOBe Leneil muTanus?
a) JKHBOTHBIE
b) 3enensie
pacTeHus
C) MTHIIBI
d) mpecmbIkaroIIne
cst

9. Kakue pecypcbl OTHOCATCH K
HEBO300HOBJIAEMbIM?
a. OuosornyecKkue pecypcesl
b. monesHbie WCKOMacMbIe
C. pecypcChl IIOYBBI
d. sHepreruyeckue pecypchl

10. Kakue pecypchbl OTHOCATCS K
BO300HOBJIsIEeMbIM?
a) MHHEpaJbHbIC

pecypcsl



b) TommuBHBIE

pecypchl
C) MHpPOBBIE

pecypchl
YcaoBuS BbINOJIHEHUS] 32 JaHUS

1. Mecto (BpeMSI) BBIIIOJIHCHUA 3aJaHUA. 3aJaHNC BBINIOJIHACTCA HA 3aHATUC B aYAUTOPHOC BpeMs

d) pacruTenbHbIH
U JKUBOTHBIN

MUD

2. MakcuMalsHOE BpPEMA BBIIIOJIHCHUA 3a1aHUA:

30 MUH.

3. Bel MOkeTe BOCIOJIBL30BATHCA VUEOHMKOM, KOHCIEKTOM JIEKITHH

Illkaja oneHKH 00pa30BaTEIbHbIX TOCTHKCHHUI:

[IpotieHT pe3yabTaTUBHOCTHU (IIPABUIBHBIX

OneHka ypoBHSI MOATOTOBKY 0asut (0OTMETKa)

OTBETOB) BepOabHBIN aHAJIOT

90 +100 «5»-OTIUYHO

80 + 89 «»- xoponio

70 =79 «3»- yJ10BIETBOPUTEIILHO
Mmenee 70 «2»- HEYJIOBJIETBOPUTEIHHO

biaHK 0TBETOB K TeCTaM:

Homep Pazpenl | Pazgea 2 | Pasmen3

BOINpoca

Paznen4 | Pazpen 6 | Pasnen 7
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OTBETDI:




KonTpoabHasi padora no teme «IBosouus. PazBurue opraHn4eckoro Mupa»

I Bapuaunr

acTthb 1.
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1
2
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4.
5
6
7
8
9
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10.1
Yacts 2.
1. 1,3,6
2. 12112
3. BAI'B/]
Yacts 3.
1. BapuanTsl oTBeTA:!
1. nTuHBKa, pa3BUTHE TYCTOTO NEPHEBOTO MTOKPOBA;
2. 3amacaHue Xupa;
3. 3amacaHue U CMeHa KOPMOB;
4. KOUYEBKU U NIEPEIIETHI.
2. Omubku TomyIIeHbl B IpeIioxkenusx 1, 4, 5.
1 — momynsius mpeacTaBiIsieT cO00M COBOKYMHOCTh CBOOOTHO CKPEIIMBAIOIIMXCS 0COOEH OHOTrO BUIA,
JUTUTEIIBHOE BPEMsI HACEIISIOIMIMNX OOIIYIO0 TEPPUTOPHIO;
2 — BUJIBI COCTOAT U3 Pa3HOTO YKCIIA MOMYJISIHA;
3 — YHCICHHOCTH OIS MOYKET H3MEHSTHCS B Pa3HBIE CE30HBI M TOJIBI.

II Bapuant
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Yacts 2.
1. 1,2,5
2. 122121



3. BABT ]I

Yacts 3.

1. DnemenTtsl oTBETA
1. ocoOeHHOCTH CTpOEHUs, CBsI3aHHbIC C IIOJETOM: IOJble KOCTH, HPEBpALCHHE IEepeIHUX
KOHEYHOCTEU B KPbLIbS,

2.

OCO6€HHOCTI/I, O6€CH€‘II/IB3IOH_[I/IC BBICOKUH YPOBCHb obMeHa BCIIECTB 1 TCIINIOKPOBHOCTL!: 4 —x

KaMepHOe cepile, 0c000€ CTPOSHUE OPTaHOB JbIXaHUS (JIETKHUE U BO3AYIIHBIC MEIIKH ),
3. pa3BUTHE LIEHTPAIBHOM HEPBHOW CUCTEMBI, CJIOKHOE ITOBEJICHHE.
2. DIJIeMEHTHI OTBETA:

1) reorpaduuecKuii KpUTEpHii — apeai;

2) DKOJOTUYECKUI KpUTEPHI — OCOOCHHOCTH NMUTAHUS, N3MECHCHUE aKTUBHOCTH B TCUCHUE
CYTOK;

3) (U3MONOTUYECKUI KPUTEPUIT — YKCIIO ICTCHBINICH B TOMETE.

2.2. 3a0anusn ona nposedeHus umoz08020 KOHmMpoisa é popme ougdepenyuposannozo 3auema

1. TEKCT 3AJTIAHUA:

ROoo~NoGO~LNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

Kpurepuu xu3Hu. YpoBHU OpraHU3aluy )KUBOW MaTEPHH.
XHAMHMYECKUH COCTAB KJIETKH: HEOPTaHUYECKHE BEIIECTBA, 3HAYCHUE U CTPOCHUE.
Oprannueckue BeecTBa KJIETKH: YIJIEBOIbI U JIUIIH/IBI.

benku: cocras, cTpoeHUE MOJIEKYJI, 3HAYEHUE.

HyxknenHoBbIe KUCTOTHI: BUJIBI, CTPOCHUE, 3HAYEHUE.
[IpokapuoTtnueckas KjeTKa: CTpoeHUE U (PyHKIHOHUPOBAHHE.
bakrepun.

Bupycsr.

Opranou il 5yKapuOTHYECKON KIIETKH.

[uTonnazmarnyeckas MeMOpaHa: CTpO€HHEe, MEMOpPaHHBINA TPAHCIIOPT BEIIECTB.
HacnencTBenHslii anmapar KIETKU: AP0, HA00P XPOMOCOM.
DHepreTuveckuii 0OMeH B KIIETKE.

[TnacTuueckuit oOMeH Ha puMepe OMOCUHTE3a OEeTKOB.
JKu3HeHHBIN UK KIeTKH. MUTO3.

O6pazoBanue ramet. Meiios.

OMOpHOHANBHOE Pa3BUTHE KUBOTHBIX.

ITocTamMOpHOHaIEHOE pa3BUTHE.

I'eneTnka kak Hayka. MeTo1bl U3y4EeHHS HACJIEICTBEHHOCTH.
OCHOBHBIE 32aKOHOMEPHOCTH HACJIEJOBAHMSI U TOHSTHSI T€HETHKHU.
[IepBb1it 1 BTOpO# 3aK0HBI I .Mennens.

I'enernueckue 3akonsl . Mennens.

CremieHHOe HaclieJOBaHUE

HacnenoBanue npu3HaKkoB, CIETVIEHHBIX C IOJIOM.
BzanmopeiicTBiie TEHOB.

Buner usmenunBoct. Monudukammm.

HacnencTBennas n3smeHunBOCTh. MyTanum.

Cenexuus kak Hayka. OioMaliHUBaHUE. METOBI CENEKIINH.
3aKOH TOMOJIOTHYECKUX Ps11oB. COBpEMEHHBIE JOCTHKEHHUSI CEJIEKIUH.
Teopus 3BoIIOLIMY )KUBOTO Ha 3eMIIE.

OposonionHast Teopus Y. lapsuna.

EcrecTBeHHbIi 0TOOP: GOPMBI M MEXaHU3MBI.



32. IIpucnoco6IeHHOCTh U €€ OTHOCUTEIILHBIN XapaKTep.

33. Kputepun u cTpykTypa BUa.

34. [lomynAuus Kak €AMHULA YBOJIOLUM: Ipeii() T€HOB, NOMYISAHMOHHbIEC BOJIHbI.
35. 'maBHBIE HaMIpaBIEHU SBOIOUUU. MaKpo- 1 MUKPO-3BOIIOLHUS

36. DBouIOLMS PAaCTUTEIHLHOTO MUpa Ha 3eMJle.

37. DBouonHsl )KHBOTHOT'O MUpPA Ha 3eMJIe.
38. Teopus MPOUCXOKIACHUS KU3HHU.

39. [IpoucxoxxaeHne 4eI0BeKa.

40. buocdepa: cocTaB U CTPOCHHE.

41. CocraB 1 (HyHKIMOHHPOBaHUE OMOTEOIIeHO30B. [INIIeBbIe e U CETH.
42. N3menenue 6mocdepsl o1 1eHCTBUEM YETI0BEUYECKOM TSI TEIIbHOCTH.

5. MATEPUA/bI AN NPOMEXYTOYHOW MPOBEPKW U OLLEHKM 3HAHUA U YMEHWUIA

Bonpocbl gnsa 3a4éta B popme 3/IEKTPOHHOro TeCTUPOBAHMUA

Oprannqecxne BelieCrBa, BO3ZHUKIIUE C

NosiBJIECHHEM (doTocuHTE3UPYIOIIMX
pacTreHuii — 3T0

1. benku

2. XKupsl

3. YrieBoasl
4. HykJICHHOBBIC KUCJIOTHI

IlepBbIe
BO3HMKJIN
1. B Heapax 3emnu

2. Ha noBepxHocTtu 3eMiaun
3. B nepBuuHOM OKeaHe

4. B nepBuuHO atmMmochepe

HEOpraHu4eCKue COCIMHECHUA

CXO0/ICTBO CTPOEHHSI H KU3HEIESITeIbHOCTH
KJIETOK OPraHU3MOB Pa3HbIX HAPCTB *KUBOI
NPHUPOJbI CBHIETEIbCTBYET 0

1. EnuHcTBE )KUBOW U HEXKUBOW MTPUPOIBI

2. B3auMocCBsI31 OPraHU3MOB B IIPUPOJIC

3. B3auMOCBs3M OpraHu3MoOB M CpeIbl HUX
o0uTaHUS

4. Pa3npoOiaeHHOCTH )KUBOM MTPUPOIBI

He0ecHoe TeJ1o, coBepiuaomiee JBHKeHHE 110
0JIM3KOM K KPYIoBOii 0pOuTEe BOKPYT 3Be3/bI
TPAeKTOPUM, CBeTsilleecs]  OTPA’KEHHBIM
CBETOM — 3TO

1. Ilnanera

2. ['aymakTuka

3. 3Be3gHas cucremMa

4. TymaHHOCTD

CkomnjieHue ra3oBo— NbLIEBOH MaTepuu BO
Bcenennoii, uMewmee 10 HECKOJILKHX
J1eCcSITKOB CBETOBBIX JIeT B IMaMeTpe

1. N'amakTuKa

2. TymaHHOCTB

3. IInanera

4. 3Be3iHAs cHCTEMa

Boabmie Bcero yriieBoa0B COAEP:KHTCS B
KJIeTKax

1. PacTuTennHBIX

2. XKUBOTHBIX

3. bakTepuanbHbIX

4. I'pubHBIX

IHosmcaxapuasl (C10KHbIE YIIEBOIbI)

1. Xopomio pacTBOpsItOTCS B BOJIE, CIIaJJKUE Ha
BKYC

2. Ilnoxo pacTBOpsitOTCA B BOJAE, CIAJKUE Ha
BKYC

3. TepsaroT cmankuii BKyC W CHOCOOHOCTH
pacTBOpsATCS B BOJIE

4. HmewT TOpPBKMH BKYC M  XOpOIIO
pacTBOPSIIOTCA B BOJE

Kpaxman U III0K03a—0eJIble
KpHCTALJIMYeCKHEe TMOPOIIKH, HX MOXKHO
Pa3INYuTh

1. ITo 3amaxy
2. Ilo pacTBOpUMOCTH B BOJE
3. ITo usery



4. ITo 3amaxy u 1o UBETY

MoJiekyJibl 0€JIKOB 00pa3yroTcs U3

1. I'munieprHa, BBICIIUX KapOOHOBBIX KHCIIOT

2. AMUHOKHCIIOT

3. I'mox03b1

4. DTWIOBOTO CIHPTA, BBICIIUX KapOOHOBBIX
KHUCIIOT

IenTuaHble CBI3U MEKIY AMHHOKHCI0TAMHU
ONpeiesIfIOT ee CTPYKTYPY

1. UeTBepTHuHYyIO

2. Tpetnunyro

3. IlepBuunyto

4. Bropuunyto

Mouekyasl uPHK B oTiinune or TPHK

1. Ciyxat matpuleit 1as cuHTe3a 0enka

2. Cnyxat matpuieit aius cuare3a TPHK

3. JlocTaBiIsIIOT aMMHOKHCIIOTHI K prubocome
4. TlepeHocsT hepMEHTHI K prdbOcOMe

Mouekyasl TPHK B oTiimune or uPHK
1. Ciyxat matpuueit 1as cuHTesa Oenka

2. Cnyxat matpuieit ans cuare3a TPHK

3. JlocTaBisIFOT aMUHOKHCIIOTHI K prOocome
4. TlepeHocsT hepMEHTHI K pudbOCcOME

MoJekyibl AT® BbINOJHAIOT B KJIETKe
¢pynkuuro

1. 3amuTHy1O

2. Katanutudeckyro

3. AKKyMyJATOpa SHEPrUn

4. TpaHCIIOPTHYIO

Moaexyasl PHK B otimmune ot JTHK
COJIePKUT a30THCTOE OCHOBAHUE

1. Anenun

2. I'yanun

3. Ypaun

4. Iluto3un

Bbaaronaps cBoiictBy mosekya JJTHK
BOCIIPOM3BOINTH cede MoA0OHBIX

1. ®opmupyetcs mpUcrnocoOIeHHOCTD
OpraHmsma K cpejie OOMTaHUs

2.V ocobeii BUZja BOZHUKAIOT
MOTU(UKAIOHHBIE H3MEHEHUS

3. IosiBASITOTCSI HOBBIE KOMOMHALIMU T€HOB

4. HacnenctBenHast nHGOpMAIIHs TIepe1aeTCs
OT MaT€pPUHCKOH KJIETKH K JI0uepHei

Ilepenocunkamu uH(GOPMALIUM NIPU CHHTE3E
0esika SABJSIOTCA MOJIEKYJIbI

1. ®epmenToB

2. JHK

3. u-PHK

4. AT®

BeakoBasi MoJiekyJia — Ouonoiumep,
MOHOMEPaMHU KOTOPBIX SIBJISIIOTCSI

1. I'nunepun

2. I'moko3a

3. AMMHOKHCIOTBI

4. HykneoTuipl

XpomMocoMbI

1. OTBeYaroOT 3a CHHTE3 JIMIIHIOB

2. OcymiecTBISIOT CUHTE3 Oerka

3. OcymiecTBIisIIOT (POTOCHHTE3

4, SIBIAIOTCSA HOCUTEIIMHU HACIEACTBEHHOMN
UHpOpMALIUU

B siape ocymecTBIsieTcst
1. ®orocuHTE3

2. Cunres Oenka

3. Cunre3 ATO®

4. Cunre3 JHK u PHK

O0s3aTeJIbHOH YaCThIO JI000H KJIETKHU
sABJIAETCH

1. Smpo

2. JInzocoMsl

3. [{uromra3zma

4. ITnacTunasl

K onHOMeMOpaHHBIM OpraHe/iaM KJIEeTKH
OTHOCATCS

1. Kiterounslii HEHTP U KOMIUIEKC "0 mKH
2. Muroxonpuu u kanaiusl J11C

3. Kommnekc IN'onpaxu, kanansl I11C u
JIU30COMBI

4. PuGocomsl, m1acTuIbl 1 KOMIUIEKC
T"onbmxu

PacTuTesibHas KJIE€TKA OTJIHYAETCH OT
KHBOTHOM KJIETKH T€M, YTO B Heil eCTh

1. MuToXOoHApUHN U PUOOCOMBI

2. Ilnactusibl 1 BaKyoJId € KJIIETOYHBIM COKOM
3. Snpo, TM30COMBI M KJIETOYHBIN LIEHTP

4. SInepnas o6onouka u JI1C



KpynHoii oprasesioi pacTuTe/JIbHOM
KJIETKH, 3aM0JTHEHHOM KUKOCTHIO,
sIBJIsIeTCSA

1. JInzocoma

2. Bakyouib

3. MuToxoH1pun

4. Pubocomsr

DJleMeHTAPHOM eMHUIIeH CTPOeHHs U
JKM3He/IeATeJIbHOCTH OPraHUu3MOB SABJISIETCS
1. Cucrema opraHoB

2. Knerka

3. Opran

4. Txanb

B npouecce poTrocuHTe3a pacTeHus

1. O6ecnieunBaroT cedst OpraHnYeCKUMU
BEILIECTBAMHU

2. OKUCHSIOT CII0KHBIE OPraHUYECKHE
BEILIECTBA JIO MPOCTHIX BEILIECTB

3. [TornomiaroT MUHEpaIbHBIE BEIIECTBA
KOpHAMHU U3 ITOYBbI

4. PacxoytOT SHEPrUi0 OpPraHMYeCcKUX
BELIECTB

OprasnejiaMmu IBUKEHUS KJIETKH ABJISIIOTCA
1. PecHUYKY ¥ KTYTUKH

2. JIn3ocoMEbl

3. Kommnekc I'oabmxu

4, DupomngasMaTHYeCcKas CeTh

BuyTpeHHsis mosy:kuakasi cpeia KJIeTKH,
NPOHM3AHHASI MeJIbYaHIIUMHU HUTSAMH H
TPYOOUYKaMH, B KOTOPO#i PacIoJIoKeHbl
OPraHoMJbI U AAPO - ITO

1. Bakyoub

2. [{uromnnazma

3. Anmapar ['onsmxu

4. MutoxoHapuu

K 0CHOBHBIM CBOMCTBAM HAPY:KHOM
IJIa3MaTH4YeCKO MeMOPaHbl OTHOCAT
1. Hemponunaemocts

2. COKpaTUMOCTb

3. 36uparenbHylo NPOHULIAEMOCTb

4. Bo30yauMoCTh ¥ MPOBOJUMOCTD

OcHoBHast QyHKIMSA MUTOXOHPHIA - 3TO
1. Penynnukanusa JTHK
2. buocuHTes Oenka

3. Cunre3 ATO
4. CuHTe3 yIiieBOJI0B

I'1aBHBIMEM CTPYKTYPHBIMH KOMIIOHEHTAMH
siipa SIBJISIIOTCS

1. Xpomocombl

2. Pubocomsl

3. MuToxoH1pun

4. X10poI1acThl

YcKkopslOT XUMHYeCKHe PeakIii B KJIeTKe
1. depmeHThI

2. IIurmMeHTHI

3. BuraMuHBI

4. Bce KJIeTOYHbIE OPraHOU b

KiieTkH npokapmuoT, B OTJIH4YHE OT KJIETOK
JYKapHOT He MMEIOT

1. Xpomocom

2. Knerounbix 000104ex

3. SInepHbIX 000TI0UYEK

4. [Tna3mMaTu4ecKkux MeMOpaH

KileTKk¥ KHBOTHBIX OTHOCST K TpyInme
JYKAPHOTHBIX, TAK KaK OHH UMEIOT

1. XsoporiacTsl

2. IInazmatuueckyro MeMOpaHy

3. O6onouky

4. SAnpo, OTAEIEHHOE OT IIUTOIIA3MbI
0001104KOI

KiieTku pacreHuii B oTJIn4mne OT KJIETOK
KHUBOTHBIX, HMEIOT

1. Knerounsie MeMOpaHbl U LIUTOILIA3MY

2. MUTOXOHpUU U PUOOCOMBI

3. OdopmieHHsbIe S1pa U sIPbIIIKA

4. TInactuipl, BaKyoJIU € KJIETOYHBIM COKOM U
000JIOYKH 13 KIIETOUHBIX CTEHOK

3HayeHHMe JHePreTHYecKOro odMeHa B
KJICTOYHOM MeTa00/1u3Me COCTOUT B TOM,
YTO OH o0ecreynBaeT peaKuM CHHTe3a

1. DOHepruei, 3akin04eHHON B MoJeKynax AT®
2. Oprann4ecKuMH BEIIECTBAMU

3. ®epmeHTaMu

4. MuHepanbHBIMU BEIECTBAMHA

MouJiekyJibl 5KMPOB 00pa3ylOTCs U3

1. I'nuueprHa U BBICIINX KAPOOHOBBIX KUCIIOT
2. DTUIOBOTO CIIUPTA U BHICIIUX KapOOHOBBIX
KHCIIOT

3. AMUHOKHUCIIOT ¥ BOJIbI

4. I'mroxo3sl



CoBOKYNIHOCTb peakiuil CHHTe3a
OPraHUYecKNX BellecTB U3
HEOPraHU4YeCcKHX, ¢ HCMO0JIb30BAHHEM
JHEPrUM CBETAa HA3bIBAIOT

1. XeMOCHHTE30M

2. ®OTOCHHTE30M

3. BpoxxeHuem

4. I'nukonu3om

Baarogapst MUTO3y YHCJIO XPOMOCOM B
KJIETKAaX TeJjia

1. Y aBauBaercs

2. YMeHsIIaeTcs BABOE

3. Oka3nIBacTCsA OJJMHAKOBEIM

4. 3meHseTcs ¢ BO3pacToM

JlenieHne EHTPOMEP U PACXOKIEHHE
XPOMATH/I K NMOJI0CAM KJIETKHU MPOUCXOTUT B
1. [Ipodaze

2. Meradaze

3. AHada3ze

4. Tenodaze

IIpaBuibHas MocC/Ie10BaTEIbHOCTD CTAIMIA
MHTO03a -3T0

1. Merada3za, renodasa, mpodasa, anadasa

2. Ilpodaza, meradasa, Tenodasa, anadasa

3. [Ipodaza, metadasa, anadasa, renodasa

4. Tenodaza, npodasa, Metadasa, anadaza

IIpu MuTO3€ pacxoxkiaeHue roMoJaI0rHYHBIX
XPOMOCOM K MOJTI0CAM KJIETKH MPOUCXOTUT
B

1. [Tpodaze

2. AHadaze

3. Meradasze

4. Tenogaze

IIpu MuToO3e, NEJIeHNe MUTOMIA3MbI KJIETKH
MPOUCXOIUT B

1. UnTepdaze

2. Meradaze

3. [Ipocdaze

4. Tenodaze

Meiio3 oTiM4aeTcst 0T MUTO3a

1. Hanmuuuem unTepdassl

2. YucnoM JoYepHUX KIETOK U HabopoMm
XPOMOCOM B HUX

3. Hannuuem npodasbl, Mmeradasbl, anadassl,
Tenodaszsl

4. ITpouieccamMu ciupanu3anuu u
JeCUpan3aluid XpOMOCOM

IlepexpecT XpoMOCOM NPOUCXOAUT B
npoiiecce

1. Muto3a

2. Pennukanun JIHK

3. Meiio3a

4. Tpanckpuniuu

B npouecce meiio3a, B 0TJIM4YHE OT MUTO3Q,
NMPOMCXOTUT

1. OGpa3oBaHNEe HOBBIX KJIETOK

2. Cnupanu3zanusi XpoMOCOM

3. Konbroramus 1 KpOCCUHIOBEP XpOMOCOM

4. PacxoxeHue XpoOMOCOM K TOJIFOCaM KJIETKH

Baarogapsi KOHBIOTaMH U KPOCCHUHIOBEPY
npu 06pa30BaHUM raMeT MPOUCXOAUT

1. YMeHbIIeHHE Ynciia XpPOMOCOM BJIBOE

2. YBEJIMYCHUE YUCIIa XPOMOCOM BJIBOC

3. OOmeH reHeTnyeckoi HHpOpMaIUen MEXTy
TOMOJIOTHYHBIMU XPOMOCOMaMHU

4. YBenuueHue yucia raMmet

IIyTem Meiio3a 00pa3yloTcs KJIeTKH
1. Mpiiieunbie

2. DnuTenuaabHbIe

3. I[lonosslie

4. HepBHble

KueTouHblii M JKU3HEHHBIN UK KJIEeTKH
—3TO

1. )Ku3Hb KJIETKH B IEPUOJ €€ JIeTIeHUs

2. )Ku3Hb KJIETKU OT ACNEHUS A0 CIEAYIOUIEro
JIETICHUST WA 10 CMEPTHU

3. XKu3Hb KIeTKU B nepro HHTepdassl

4. )Ku3Hb KJIETKU MOCTE 3aBEPIICHHUS MUTO3a

IIpouecc on1og0TBOPEHUS - 3TO

1. CnusiHue siiep ciepmaTto3onja u
STATIEKIIETKH

2. [IpoHUKHOBEHHE CLIEPMATO30M 1A BO
BJIATaJIUIIEe

3. JleneHne SHIEKICTKH

4. IlepenBukeHUE CIIEPMATO30Ma B MOJOBBIX
MyTSIX

B opranusMax noToMKoOB 00beIUHAIOTCS
NPU3HAKU POAMTEJIEH, eCJIH MPONCXOAUT
1. Tactpynsiius B 3apo/ibIiiie

2. Omioa0TBOpEHNE



3. dpoOGnenue 3apoapiiia
4. Pa3aMHOXEHHE MAPTCHOTCHE30M

Pa3BuTune oprannzma ;KMBOTHOTO,
BKJIIOUAlOLIIee 3Ur0Ty, 0J1aCTy 1y, racTpy.ay,
HeHpyJly, OpraHoreHe3, Ha3pIBalT

1. DMOpHOHATIBEHBIM

2. [TocTaMOprOHATHHBIM

3. C noJHBIM NIpEBpAIICHUEM

4. C HENoJIHBIM NpEBpallleHuEM

I'ameTsl - cienUaIu3UPOBAHHBIE KJIETKH,
€ MOMOIIBIO KOTOPBIX OCYIIECTBJIAETCSA

1. ITonoBoe

pa3MHOKEH

ue

2. BereratuBHOE pa3MHOKEHUE

3. IIpopacranue cemsiH

4. PocT BereraTUBHBIX OPTaHOB

Oo01ee cBOICTBO /IUIsl BCEX OPraHU3MOB
npuodpeTaTh HOBbIe MPU3HAKHU, HA3bIBAETCS
1. PazBuTne

2. PasMmuoxkenue

3. U3MeH4YnBOCTh

4. HacneacTBEHHOCTD

CBoiicTBO OPraHu3MoB nepeaaBaTh
O0COOCHHOCTH CTPOCHHMA W Pa3BHTHUS OT
poauTeieil K MOTOMKaM, Ha3bIBAETCHA

1. PazBuTne

2. HaciegcrBeHHast “3AMEHYHUBOCTD

3. U3MeHYnBOCTh

4. HacneacTBEeHHOCTh

I'enorumn, coJep KAl
aJLJ1eJIM OJHOI'0 I'eHAa

1.BB

2.BB

3.Cc

4. Aa

OJMHAKOBbIC

I'enorun, coaepamuii pasHble aJIeJH
O/JIHOTO I'eHa

HCC

2)AA

3)CC

4)Cc

JJOMUHAHTHBIN I'eH
la
2.8

3.B
4. ¢

PeneccuBHBIN reH
1. A

bl
Qwe

I'enoTun
O/IMHAKOBbIE
Ha3bIBaeTCs
1. JlIoMUHAHTHBIN
2. PerieccuBHBIN

3. I'eTepOo3UTOTHBIIA
4. 'OMO3UTOTHBIM

opranusma, couepmamnﬁ
aAJ1J1eJIN OJHOI'0 re’aa,

I'enoTun opranmsma, coaepkamuii pasHble
aJlU1eJIM OJJHOT'0 FeHA, HA3bIBAETCS

1. 'eTtepo3uroTHeIit

2. 'OMO3UTOTHBIM

3. JloMrMHAHTHBIN

4. PeniecCUBHBIN

I'oMO3HTOTHBII FreHOTHI
1. BB
2. BB
3. Aa
4. Cc

I'eTepo3uroTHbIi OpraHusm
1. BB

2.CC

3.Bs

4. BB

CoBOKYNHOCTH BCeX T€HOB OpraHu3Ma,
Ha3LIBaeTCH

1. l'enodonn

2. Annenn

3. deHoTHI

4. I'enotutm

COBOKYNHOCTh BHENIHUX MW BHYTPEHHHX
NMPU3HAKOB OPraHU3Ma, HAa3bIBAETCS

1. ®enoTHm

2. I'enoTnn

3. 'enodonn

4. Annenp

JIOMMHAHTHBIN TOMO3UTOTHBIA F€HOTHIT
1. BB



PeneccuBHbBI TOMO3UTOTHBII OPraHU3M
1.BB

2. BB

3.BB

4. CC

MeTo/ reHeTUKH, OCHOBAHHbII HA U3yYeHUU
POI0CI0BHOM Ye10BeKa, Ha3bIBAETCS

1. 'eHeamornyeckuit

2. IluToreHeTUYECKUM

3. buoxummyeckuii

4. I'nOpuI0IOTHYECKHHA

CkpemBaHue, NPU KOTOPOM POIHUTEIbCKHE
¢opMBbI  pa3IMYAOTCA 1O OJHOH mape
NMPHU3HAKOB, HA3bIBAETCHA

1. Jurubpumnoe

2. Ilonurudpuanoe

3. TpurubpugHoe

4. MonorubpuaHoe

CkpemmBaHue, NPy KOTOPOM POAMTEIbCKHE
¢opmbl  paznuyaTCcs MmO JIBYM mnapam
NPU3HAKOB, HA3bIBAETCS

1. Monorubpuanoe

2. lurubpunnoe

3. Tpurubpusanoe

4. llonurudpuaHoe

IIpu AMrMOPUAHOM CKpeIMBAHMHU B ONBITAX
I' Menaeass B moroMcrBe Ha0/I0AaJ10Ch
pacuien/ieHue NpU3HAKOB B COOTHOILICHNH
1.3:4

2.9:3:3:1

3.31

4.12:4

Jasi  ompeaeneHusi  reHOTHHa  0co0HM
NMPOBOAAT CKPCIIMBAHUEC

1. Monorubpuanoe

2. lurubpunnoe

3. [IpomexxyTouHoe

4. Ananusupyroniee

Y 4Jes10BeKka JIOMUHAHTHBIH IPU3HAK
1. IlpsiMbIe BOJIOCHI

2. Cepsle i1aza

3. Kapue rnasa

4. I'onyGslie riaza

MyTaunoHHasi U3MEHYUBOCTH B OTJIHYHE OT
MO (PUKANUOHHON U3MEHYHBOCTH

1. Hocut obpatumeblii XxapakTep

2. Ilepenaércs mo HaCIEACTBY

3. Hocut MaccoBblii Xapakrep

4. He cBsizaHa ¢ ”BMEHEHHEM XPOMOCOM

dopMa H3MEHYHMBOCTH, He CBSI3aHHasl C
H3MEHEHHEM I'eHOTHIIA, Ha3bIBaeTCsl

1. MoaudukarmoHHON

2. MyranuoHHoit

3. KomOuHaTUBHOM

4. HacneacTtBeHHOM

Ecim Myranmss BO3HMKaeT B MOJIOBBIX
KJIETKAaX, TO OHA

1)BpenHa uist caMmoro opraHu3Ma
2)IpOsBISIETCS Y IaHHOTO OpraHu3Ma
3)mposBisercs y HOTOMCTBA

4)He nepenaércs Mo HACIEACTBY

Hayka, 3aHumalomasicsi co31aHleM HOBBIX H
yJayullleHHeM YiKe CyLIeCTBYIOIIUX MOPoaA
COPTOB

1. I'enetnka

2. Cenexkuusa

3. MukpoOuosiorus

4. buoxumus

B ceaexknum pacreHMii M KHUBOTHBIX
HCMOJIb3YyeTCs MEeTO/

1. Onpenenenus: KauecTBa MPOU3BOJUTENEH 110
MTOTOMCTBY

2. l'nbputHuzamnus

3. [Monyyenne MOJUIIIONI0B

4. CaMoonblIeHUE

K. JInnnei

1. Co3nan KJIETOUHYIO TEOPHIO

2. Co3an MUKpOCKON

3. Co31aJ1 3BOJTIOLHOHHYIO TEOPHIO

4. ITpe1oKuil CUCTEMY pacTeHUI U KUBOTHBIX

K. Bb. Jlamapk co3nan

1. [leppoe  yuenue 00
OpraHUYEeCcKOro Mupa

2. Knerounyro Teopuro

3. CucteMy pacTUTEIBLHOTO MUpa
4. XpOMOCOMHYIO TEOPHUIO HACIEACTBEHHOCTH

SBOJIIOLIUHN



Hayuynyo Teopuio JBOJIOIHU  KUBOM
NPHUPOABI CO3AJ

1. H. 1. BaBumnosn

2. K. Jlunnei

3. K. b. Jlamapk

4. Y. TapBuH

K aBukymmMm cujiam 3BOJTIOIMHA OTHOCHTCS
1. IIpucroco61EHHOCTH

2. bopn0a 3a cyiiecTBOBaHUE

3. MHoroo6pa3ue BUI0B

4. BunooOpa3oBaHue

K pe3yabTaTram 3BoIIOIME OTHOCHTCS
1. MHOTr0oOOpa3ue BUI0B

2. U3MeH4YuBOCTH

3. EcrecTBeHHBIN OTOOD

4. HacneacTBEHHOCTD

JBOJIIOLIMOHHbIE HW3MEHEHMsl, BeaylHe K
o0memy NoABbEMY OpraHu3anuu,
HA3BLIBAKOTCH

1. Apomopdozamu

2. Uanoaganrauusamu

3. JlerenepanuusimMu

4. Bruoyioru4eckuM mporpeccom

Meakue 3BOJIIOLIOHHBbIE U3MEHeHusl,
CrocoOcTByOLINE NMPUCIOCOOJICHUI0 K
onpeaeJéHHBIM YCJIOBUSAM Cpelbl 00UTAHMS,
Ha3bIBAIOTCS

1. bruosmornueckum nporpeccom

2. Apomopdozom

3. UnuoanganranusMu

4. JlerenepauusamMu

JBOJOIUOHHBIE W3MEHEHHUsl, BelyllHe K
YOPOIIEHHI0 OPraHu3auMM B CBI3M €
Napa3’uTHYeCKUM WM HNPHKPEIIéHHBIM
00pa3oMm KU3HU, HA3BIBAIOTCS

1. Buonoruueckum nporpeccoMm

2. Apomopdozom

3. Uanoagantanusmu

4. Jlerenepauusimu

ToJabKO B coCTaBe 'KUBBIX TeJ eCTh

1. HyksienHOBbIE KUCTOTHI

2. Bona n MuHEpasbHbIE BEIIECTBA

3. [IpocTble U CIOXKHBIE YTIIEBOIbI

4. AToMBI BOOpPOJIa, a30Ta U KACIOPOa

B coorBercTBUM ¢ rumore3oii A. Omapuna
KU3Hb

1. IlepenocuTcs ¢ IIaHETHI HA TJIAHETY

2. IlosiBWiack OJHOBPEMEHHO C IOSIBICHHUEM
3emun

3. 3apoawiack Ha 3emile B BOAAX NEPBUYHOIO
BOJOEMA

4. CyuiecTByeT BEYHO

Y 4yesioBeKka, KaK M Yy 4YeJ0BEKOOOPA3HBIX
00e3b51H, UMeeTCs

1. 4 rpynnsl KpoBU

2. S-00pa3HbIii TO3BOHOYHHUK

3. CBojuaras crorma

4. O6bEM rosoBHOro Mosra 1200 — 1450 cm®

Y Ye10BeKa B OTJINYUM or
YeJIOBEK00OPa3HbIX 00€3bsIH eCTh

1. TpynoBas AesTeNbHOCTD

2. YetbipéxkamMepHOE cep/ie

3. 3ab60Ta 0 MOTOMCTBE

4. 4 rpynrsl KpoBU

CoumanbHblil (pAKTOP IBOJTIOIHN YeJI0BEKA
1. HacnenctBeHHOCTH

2. I3MeH4YnBOCTh

3. TpynoBas nesiTeIbHOCTh

4. bopb0a 3a cylecTBOBaHHUE

buogornuyeckuii
yeJ0BeKa —

1. Co3nanue

2. Peun

3. HacnencTBeHHast U3MEHYHUBOCTE
4. Tpyn

(paxrop IBOJIIOIHH

CoBMecTHasi TPYyI0OBasi [AeATeIbHOCTb Y
MPeIKOB YeJ0BeKa Coco0CTBOBAIA

1. [IpssMOX 03K IEHUIO

2. IlosiBIeHNIO CBOIYATOM CTOIIBI

3. IlosiBiIeHHIO peun

4. OcBOOOXKACHUIO PYKH

0O600uka 3eMJM, HacCeJ€HHAS KMBBLIMU
OpraHu3MamMi ¥ TNpeodpPa3oOBaHHA WMH,
Ha3bIBaeTCs

1. Atmocdepa

2. buocdepa

3. Jlutocdepa

4. T'mppocdepa



Y4yenue o 0uochepe pazpadoraJ
1. B. W. Bepnanckuii

2. XK.b. Jlamapk

3. Y. lapBun

4. K. JIunnei

buomacca cymm, mnouBbl ¥ OKeaHa

1. YMeHb11a€TCS OT MOJIFOCOB K SKBATOPY
2. YBenuuMuBaeTcs OT MOJIIOCOB K SKBATOPY
3. YBenuuuBaeTcs OT HKBATOPa K MOJIFOCAM
4. He uzMeHsieTcs OT MOJIIOCOB K HKBATOPY

Poab rpuboB, OaxkTepuii B KpPYroBoporte
BelIECTB COCTOUT B TOM, YTO OHH SIBJISIIOTCS
1. [IpousBoAUTENSIMH OPraHUYECKHUX BEIIECTB
2. [ToTpeOuTensiMu OpraHuYeCKUX BEIIECTB

3. PazpymuTensiMu opraHu4ecKiX BelecTB

4. I'maBHBIMH JOCTaBIIMKaAMHU KUCIIOpOa

Poab pacreHuii B KpYroBopore BellecTB
COCTOMT B TOM, YTO OHH SIBJISIIOTCS

1. IToTpebuTensiMu OpraHNYECKUX BEIECTB

2. IIpousBoauTensiMu OpraHM4EeCKUX BELIECTB
3. Pa3pymurensiMu OpraHu4ecKiX BELIECTB

4. Pa3pymnrensiMu MUHEPAJIbHbBIX BEILIECTB

BepxHnsisi rpaHuIIa pacIpoOCTPAHEHHS KU3HH
NpoxoauT B aTtMoc(epe Ha BbIcoTe 0K0J10 20
KM, TAK KaK BbIllIe

1. Huzkas temmieparypa Bo3ayxa

2. Marno cBera

3. CuiibHOE yIbTparOIETOBOE H3TyUeHNE

4. Mano Boabl

«ITapaukoBbIx  3¢dpexr» Ha  3emue
Ha0JI01aeTcs U3 — 3a

1. 3anbEHHOCTH aTMOC(EPHI

2. Hakomnenus B armocdepe SIOBUTHIX
BELIECTB

3. HakomieHus B atMocepe yriaeKucioro ra3a
4. HakomnneHus B aTMocdepe KUcaopoaa

IHocrynienne B atMocdepy cepbl IPUBOAUT
K

1. Pa3py1ieHuto 030HOBOIO ClIOs

2. Pa3pymienuto atmocdepbl

3. O0pa3oBaHUIO KHCIOTHBIX JOXKIEH

4. YMEHBIICHHIO COJEPKAHMS KHUCIOpPOJa B
atMocepe



6. OHEHKAWHJIVUBUAYAJIbHBIX OBPA3OBATEJIbHBIX JOCTUKEHUI U
KOMIIETEHIIAM IO PE3YJBTATAM TEKYIIETO U TIPOMEXYTOYHOI'O

KOHTPOJISA
Tabnuua 3.
Bcero 6amnos 100
11\/?1 HaumenoBanue pabot Tekymas arrecrauusa ot 0 10 CeMe%TOp;Ealﬂ O%nggigm or
40 6amnoB (1-8 Hemens) (9-16 Hexens)
Onenka Onenka Onenka Onenka
YPOBHSI KOMIICTCHITHH YPOBHSI KOMITETEHITHIA
OCBOCHHS 00y4aromuxcst | OCBOCHHUS 00yJaromuxcs
JCIIUTUTHHBI JUCIIATUTHH
bl
1 | PaGora Ha ypoke 5 5 5 6
2 | Benenune xoHCHIeKTa 1 1 1 1
3 BCP (cooOmienus, 5 7 5 7
pedepatsl, TOKIAbI).
4 JucuumninHa 15 15
5 | [IpoBepounas 2,5 7 2,5 6
(KOHTpOJIBHAS,
CaMOCTOATEIIbHAS )
pabora
7 | IlpomexxyTouHas 10 10
aTrecranus (3a4er)
8 | IlocemaeMocTthb 5 5
40 60

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

bannsl KavecTBeHHas o1eHKa KonnuectBeHHas orieHka
91-100 OTJINYHO «5»
76-90 XOpO1IO «4»
61-75 YIOBJIETBOPUTEIHHO «3»
MmeHee 61 HEYIOBJIETBOPUTEIHEHO W2»










