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[IporpamMma oprueHTHpOBaHA HA YUEOHUK:

Kouncrantunos B.M. buonorus ans npodeccuii u crienuanbHOCTeH TEXHHUECKO-
r'0 U €CTECTBEHHOHAYYHOTO Mpoduiieii: yueOHUK 7Sl CTYACHTOB yUpeKISHUI cpe-
Hero npodeccuonaaprHoro oopazosanus / B.M. Koncrantunos, A.I".Pe3anos,
E.O.®aneesa; nox pea. B.M.KonctantunoBa. - M.: M3narenbCckuii HEHT «AKaze-
mus», 2020

Obdwan xapakmepucmuxka OuCyUnIUHbl

B cucrteme ectecTBeHHO-HAy4yHOTrO 0Opa3oBaHUsI OMONOTHUS KaK JUCIUILIMHA
3aHMMAaeT BaKHOE MeCTO B (hOPMHUPOBAHUU: HAYUYHON KapTUHBI MUPA; PYHKIIMOHATb-
HOM rpaMOTHOCTH, HEOOXOAUMOM ISl TIOBCEIHEBHOM KU3HH; HABBIKOB 3/I0POBOTO U
0€e30MacHOro JJIsl 4eJI0BeKa M OKpY’KaloIlel cpelbl 00pas3a KU3HU; SKOJIOTHUECKOTO
CO3HAHUS; LIEHHOCTHOTO OTHOIICHMS K UBOH MPHUPOJE U YEIOBEKY; COOCTBEHHOU
NO3ULMN N0 OTHOLIEHUIO K OMOJOTMYECKOM MH(POPMALMH, TOJy4aeMOW U3 Pa3HBIX
MCTOYHUKOB. V3ydyeHne OMOJIOrMM CO3/1aeT YCIOBHS A (popMUpOBaHMS Yy 00yUaro-
IIUXCS MHTEJUICKTYalIbHbIX, TPAXKIAHCKUX, KOMMYHUKAIIMOHHBIX U WH(OpMAIIMOH-
HBIX KOMIIETCHIIUH.

OcBoeHue MNporpaMMbl MO OMOJOTMM OOECIEYMBAET OBJIAJEHUE OCHOBAaMU
y4eOHO-UCCIIEIOBATEIbCKOM JIESITEIbHOCTH, HAYYHBIMU METOJIaMHU PEIICHUs pa3iny-
HBIX TEOPETUUYECKUX U NMPAKTUYECKUX 3a]1a4.

N3ydyenne Ouonoruum Ha 0a30BOM YpOBHE OpPUEHTHPOBAHO Ha oOecreueHue
o011eo0pa3oBaTeabHON U OOLIEKYIBTYPHON NOATOTOBKU oOy4daromuxcs. Ha 6a3oBom
YpOBHE M3YyYEHHE NUCHUILUIUHBI «bronorus» B yactu GopMUpoBaHUS y 00ydaronux-
Csl HAYYHOTO MHPOBO33PEHHUsI, OCBOCHHS OOIICHAYYHBIX METOJIOB, OCBOCHUS MPAKTH-
YECKOr0 NMPUMEHEHUS] HAYYHBIX 3HAHMH OCHOBAHO HA MEXKIPEIMETHBIX CBS3SX C
peAMEeTaMH 00J1acTel €CTECTBEHHBIX, MATEMATUYECKUX U TYMaHUTAPHbBIX HAYK.

ba3oBblii ypOBEHB, YTIYOJICHHBIN YPOBEHb

buonocus kak komniexc Hayk o sHcusol npupooe

buonorus kak KOMIUIEKCHAsI HAyKa, METOJbl HAYYHOTO MO3HAHMUSI, UCIIOJIb3YyeE-
Mble B Onosoruu. CoBpeMeHHbIe HamnpaBieHus B Ouonoruu. Ponb Ouonoruu B dop-
MHUPOBaHUU COBPEMEHHOW HAYYHOUW KapTUHBI MHUPA, MPAKTUYECKOE 3HAYCHHE OMOJIO-
TMYECKUX 3HAHUM.

buonornyeckue cucteMbl Kak MpeaMeT U3y4eHus: OMOJIOTUH.

CmpyxkmypHvie U OyHKYUOHAbHbIE OCHOBbL IHCUHU

MosnekynspHble OCHOBBI XW3HU. Heopranmuyeckue BEIIECTBA, UX 3HAYCHUE.
Oprannueckue BemiecTBa (YIJICBOIbI, JUMHUIBI, OCIKH, HYKJICHWHOBBIC KHCIIOTHI,
AT®) u ux 3nauenue. buononumepsl. J[pyrue opranndeckue BeuiecTBa kieTku. Ha-
HOTEXHOJIOTUU B OMOJIOTHHU.

[uromorus, MeTobl UUTONOTUU. POJIb KIIETOYHOW TEOPUU B CTAHOBIICHUU CO-
BPEMEHHOM €CTECTBEHHO-HAyYHON KapTHUHBI MUpa. KJIETKH MPOKapuOT U DYyKapHUOT.
OCHOBHBIC YaCTU U OPTAHOUIBI KJIETKH, UX (QYyHKIIUH.

Bupycel — HeksieTouHas (hopma KU3HU, MEPbI MPOPUIAKTUKH BUPYCHBIX 3a00-
JIEBaHUM.




JKusnenesrenoHocth KiaeTkH. Ilmactnueckuii oomMeH. DOTOCHHTE3, XEMOCHH-
Te3. buocunres 6enka. JHepreTuueckuii oOMeH. XpaHeHHe, nepeaada U peaau3anus
HaCJIeICTBEHHOW MH(pOopManuu B KieTke. | 'eHeTnuecknii koa. ['en, renom. ['eHomuka.
BinsiHue HapKOreHHBIX BEIIECTB HAa MPOLIECCHI B KIIETKE.

Knerounsnii uuki: uatepdasza u nenenve. Muto3 u meios, ux 3Hauenue. Co-
MAaTHYECKHUE U MTOJOBBIE KIETKH.

Opearnusm

Opranusm — eIMHOE LETOE.

XKuznenestenbHOCTh opranusma. Perynsius GyHKIMA opraHu3Ma, FOMeocTas.

Pasmuoxxenue opranu3mMoB (6ecrosnoe u nojaoBoe). CrnocoObl pa3MHOKEHUS Y
pacTeHud M KUBOTHBIX. MHIuBUIyallbHOE pa3BuUTHE opraHu3Ma (oHrorenes). [Ipu-
YUHbl HApyLUICHUN pa3BUTHSA. PENpoayKTUBHOE 310pPOBBE YEIOBEKA; IMOCIEACTBHUS
BIIUSTHUS QJIKOTOJISI, HUKOTHHA, HAPKOTHYECKNX BEIICCTB HA SMOPHOHAILHOE Pa3BH-
THE yenoBeKa. JKu3HEHHBIE IIUKIIbI Pa3HBIX TPYMI OPraHU3MOB.

I'enetuka, MeTO/IbI reHEeTUKU. | eHeTHUUeCKass TEPMUHOJIOTHS U CUMBOJIMKA. 3a-
KOHBI HacyieACTBEHHOCTH ['. MeHnens. XpoMOCOMHas TE€OpUsl HACIEACTBEHHOCTH.
Onpenenenue nosua. CUEIUIEHHOE C TTOJIOM HACJIEOBAHHUE.

I'enetuka udenoBeka. HacnencTtBeHHble 3a00JieBaHUSI YEJIOBEKA U UX MPEIY-
MpeXJIeHUEe. DTUUECKHUE ACTIEKThI B 00JIACTH MEIUIIUHCKON T€HETUKH.

I'enotun u cpena. HenacnencrBeHHass M3MEHUMBOCTh. HacnencTBeHHas W3-
MEHUYHUBOCTh. MyTareHsl, UX BIUSHHUE Ha 3J0POBbE YEIOBEKA.

JlomecTukanusa u cenekuusa. MeToabl celeKunu. bBUOTEXHONIOorus, €€ Hampas-
JICHUS ¥ TIEPCTIEKTUBHI pa3BUTHA. brioGe30macHOCTb.

Pa3BuTHe 3BOJIIOIIMOHHBIX HJEH, HBOJOIMOHHas Teopusi Y. JlapBuHa. Cunte-
TAYECKasi Teopus 3BoJIOIMU. CBUAETEIBCTBA IBOJIOLMHU KUBOM MpUpoabl. MuKpo-
ABOJIIONMS W MakposBojtonusi. Bua, ero kpurepuu. [lonmynsuus — smeMeHTapHas
€MHUIIA SBOJIIOIUU. JIBMKYIIIME CUJIBI DBOJIFOIUU, UX BIUSHUE HA TeHOMOH MOMY-
nsauny. HanpaBneHus 3BOIIOLUN.

MHoroo0pasue OpraHu3MoB Kak pe3yibTaT 3BOJOIUU. [IpuHIunb! kiaccudu-
Kalluu, CUCTEMAaTHKaA.

Paszeumue scusznu na 3emne

['unoTe3bl MpouCX0XIeHHS KU3HU Ha 3emiie. OCHOBHBIE ATallbl SBOJIIOIUU OP-
raHUYECKOro MUpa Ha 3emiie.

CoBpeMeHHbIE MPEJICTABICHUS O TPOUCXOKICHNUN YEIIOBEKA. JBOJIOIUS YEIIO-
BeKa (aHTpomnorexnes). J[Buxkyliue cuiabl aHTpoIroreHe3a. Packl yenoBeka, ux Mmpouc-
XO0XKJICHUE U €IUHCTBO.

Opeanuszmul u oxpyscaroujas cpeda. OcHo8bl IKOL02UU

[TpucnocoGaeHus: OpraHu3MOB K JICHCTBUIO DKOJIOTHIECKUX (PaKTOPOB.

buoreonieno3. Dkocuctema. PasnooOpaszue skocucteM. BzammooTHoIeHMs
MONYJISIITUN pa3HBIX BUJIOB B dKOcUcTeMe. KpyroBopoT BelIeCTB U MOTOK DHEPTUU B
PKOCHUCTEME. YCTOMUYMBOCTh M JIMHAMHUKa dKocucTeM. llocnencTBus BIUSHUS Aesi-
TEJILHOCTHU YeJIoBeKa Ha dkocucTeMbl. CoxpaHeHrue OuopazHooOpa3usi Kak OCHOBA yC-
TOWYUBOCTHU IKOCUCTEMBI.

Crpykrypa 6uocdepsl. 3aKOHOMEPHOCTU CylecTBOBaHUsl 6uocdepnl. Kpyro-
BOPOTHI BEIIECTB B Onocdepe.



['mo0anpHBIE aHTpONIOTeHHbIE N3MeHeHHs B Ouocdepe. [Ipobiems! ycroitunso-
ro pa3Butus. [lepcrekTuBbI pa3BUTHS OMOTOTUYECKUX HAYK.

Mecmo oucyuniunsl 8 cmpyKkmype 00pazoeamenvHoll RPozpammuol
B cootBerctBue ¢ YII nuctumuimaa B/1.9 buonorus (3aounas ¢popma oOydeHus)
paccunTtana Ha 51 gac B rog B TOM uucie 6 9. — JIGKIUH. 2 4.- TPAKTHUICCKHUE 3aHs-
Tus. 43 yaca — camocTosTeNnbHas padorta. JuddepeHunpoBaHHbIN 3a4eT.



Ilnanupyemoie pezyromamot 0c60eHus OUCUUNTUHDL

B pesynbrate u3yuenus aucuuriinasl b/1.9 buonorus
OObyuaromuiics Ha 6a30BOM YPOBHE HAYUHTCS:
— pacKpbIBaTh Ha MpHUMeEpax pojb OMOJOTUU B (POPMHUPOBAHUH COBPEMEHHOMN Ha-
YYHOU KapTHUHBI MUPA U B MIPAKTUUECKON JAEATEIBHOCTHU JIHOJIEH;

— TOHMMATh U OMHUCHIBATh B3aMMOCBSI3b MEXKIY €CTECTBEHHBIMU HayKamu: Ouo-
noruew, (pU3NKoN, XUMHUEH; YCTaHABIIMBATh B3aUMOCBS3b IPUPOIHBIX SIBJICHUMH;

— TOHMMATh CMBICJ, Pa3Iu4yaTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEXK]y OCHOBO-
MO0JIararolUMy OUOJIOTHYECKUMU TIOHITUSMU: KJIETKa, OPTaHu3M, BH]I, SKOCHCTEMA,
ouocdepa;

— HCMOJIb30BaTh OCHOBHBIE METOJIbl HAYYHOT'O MO3HAHUS B Y4E€OHBIX OHUOIOrHYe-
CKUX HCCIEIOBAHUAX, MPOBOJUTH IKCIEPUMEHTHI MO U3YYECHUIO OMOJIOTUYECKUX
OOBEKTOB U SIBICHUM, OOBACHSITH PE3yJIbTAThl HKCIIEPUMEHTOB, aHAJTU3UPOBATh UX,
bopMyIUpPOBATH BHIBOJIBI;

— (OopMyNIHpPOBATH THIOTE3bl HA OCHOBAHUM MPEAJIOKEHHOU OMOJOTMYECKON HH-
(opmanmu U npeasiaraTb BApUaHThI IPOBEPKHU THIIOTE3;

— CpaBHUBATh OMOJIOTHYECKUE OOBEKTHI MEXIY COOOM MO 3aJaHHBIM KPUTEPHUSIM,
JIeJ1aTh BBIBOJIbI U YMO3AKJIIOUEHHUSI HA OCHOBE CPAaBHEHUS;

— 00OCHOBBIBaTh €JMHCTBO KMBOW M HEKUBOM MPUPOIBI, POACTBO KUBBIX Opra-
HU3MOB, B3aMMOCBS3M OPIaHU3MOB M OKpY’Karolllel cpe/ibl Ha OCHOBE OMoJIornye-
CKUX TEOPUH;

— TMPUBOJUTH MPHUMEPHI BELIECTB OCHOBHBIX TPYII OPraHUMYECKUX COCIUHEHHUN
KJIETKH (OCJIKOB, )KUPOB, YIJIEBOJIOB, HYKJICMHOBBIX KUCIIOT);

— pacro3HaBaTh KJIETKU (IIPOKAPHOT M DYKAPUOT, PACTCHUM U >KUBOTHBIX) TIO
OMMCAHUIO, HA CXEMAaTHUYECKUX M300paKEHMSIX; YCTAHABIUBATH CBSI3b CTPOCHHUS U
GyHKIIUI KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATH MHOTO00Opa3ne KIIETOK;

— Ppacro3HaBaTh NOMYJISALIUIO U OMOJIOTUYECKHUI BUJI 10 OCHOBHBIM MTPU3HAKaM;

— ONHUCHIBaTh ()EHOTUI MHOTOKJIETOYHBIX PACTE€HUH U >KUBOTHBIX MO MOpdoJIo-
TMYECKOMY KPUTEPHIO;

— OOBSACHATH MHOTO00Opa3ue OpraHu3MOB, TPUMEHSS SIBOTIOLUOHHYIO TEOPHIO;

— KJIaccU(pUIMPOBATh OMOIOTHYECKUE OOBEKThl HA OCHOBAaHWM OJHOTO WMJIA He-
CKOJIbKUX CYIIECTBEHHBIX MPU3HAKOB (TUIBI MUTAHUS, CIOCOOBI JBIXaHUS U pas-
MHO>XEHHSI, 0COOCHHOCTH Pa3BUTHS);

— OOBSCHATH MPUINHBI HACTICACTBEHHBIX 3a00JICBaHUM;

— BBISBJISTH M3MEHYMBOCTH Y OPTaHU3MOB; OOBSICHSATH MPOSBICHUE BUIOB H3-
MEHYMBOCTH, UCIIOJIb3Yysl 3aKOHOMEPHOCTH W3MEHYHMBOCTH; CPaBHUBATH HACJIEICT-
BEHHYIO U HEHACJIEACTBEHHYI0 U3MEHUNBOCTB;

— BBISBJISATH MOpQOJIOTUYECKHE, (PU3NOTOTMYECKUE, TTOBEICHUECKUE aJaNnTaluu
OpraHU3MOB K cpejie OOUTaHus U JEHCTBUIO SKOJOTUYECKHUX (DaKTOPOB;

— COCTaBJIATh CXEMbI MEPEHOCA BEIIECTB M PHEPTUU B SKOCHUCTEME (LIeTH MUTa-
HUSA);

— NPUBOJUTH JI0KA3aTEIbCTBA HEOOXOAUMOCTH COXpaHEHHUs OuopazHooOpazus
JUTSl YCTOMYMBOTO Pa3BUTHUS U OXPaHbl OKPYKAIOIIEH Cpe/bl;




— OIICHMBAaTh JOCTOBEPHOCTh OMOJIOTMYECKOW WHOOpMAIMKU, TMOJIYYSCHHOU U3
Pa3HBIX WCTOYHHKOB, BBIJICISATH HEOOXOIUMYIO MH(OPMAIUIO ISl WCIIOIH30BAHUS
ee B yueOHOW eATeTLHOCTH M PEIICHUH TPAKTHIECKUX 3a1a9;

— TPENCTaBIATH OMOJIOTHYECKYI0 MH(GOPMAIMIO B BHUAE TEKCTa, TaOJUIILI, Tpa-
¢uka, TMarpaMMbl U JIeJIaTh BRIBOJIBI HA OCHOBAaHUM MPEICTABICHHBIX JaHHBIX;

— OILIGHUBATh POJIb JOCTHKEHUM T€HETUKH, CEIEKIIUU, OMOTEXHOIOTUHU B MPAKTHU-
YECKOH JIeSITEIbHOCTH YeJIOBeKa U B COOCTBEHHOM KU3HU;

— OOBSCHATH HETaTUBHOE BJIMSIHUE BEIIECTB (AJIKOTOJsi, HUKOTHHA, HapKOTUYe-
CKHX BEIIECTB) Ha 3apO/JIbIIIEBOE PA3BUTHE YETIOBEKA;

— OOBSACHATH MOCIEICTBUS BIUSHUS MyTarcHOB;

— OOBSACHATH BO3MOKHbBIE TPUUMUHBI HACJIEICTBEHHBIX 3200JICBaHU.

OO6yyaronuicst HAyYuTCs:

— JaBaTh HaAyYHOE OOBSICHEHHE OMOJOTUYECKHM (paKTaM, mporieccam, SBICHHSIM,
3aKOHOMEPHOCTSIM, MCIIOJIb3ysl OMOJIOTUYECKHE TEOpUHU (KIETOYHYIO, 3BOIIOLUOH-
HYI0), yueHue o ouocdepe, 3aKOHbI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUHU-
BOCTH;

— XapaKTepHU30BaTh COBPEMCHHBIC HAMPABIICHUS B Pa3BUTHH OWOJIOTHH; OIHUCHI-
BaTh UX BO3MOXHOE HCIIOJIh30BAHNUE B MPAKTHUCCKOU JEATCILHOCTH,

— CpaBHHUBATH CIIOCOOBI JIETICHUS KJIETKH (MUTO3 U MEHO03);

— pemath 3ajaud Ha octpoeHue ¢pparmenta Bropoi nenu JJHK mo npepnoxen-
Homy (pparmenty nepsoit, u”PHK (MPHK) no yyactky JJHK;

— pelaTth 3a7a4yd Ha OMpeEJCHUE KOJUYEeCTBA XPOMOCOM B COMAaTUYECKHX H
MOJIOBBIX KJIETKAX, a TaKKe B KJIETKax IMepej HadaioM JieJieHus: (Melo3a Wil MUTO-
3a) ¥ M0 €r0 OKOHYaHUU (/1711 MHOTOKJIETOYHBIX OPTaHU3MOB);

— pelaTh reHeTUYECKUe 3a7a4i Ha MOHOTUOPHUIHOE CKPEIIUBAHHUE, COCTABIISThH
CXeMBbI MOHOTHOPHUIHOTO CKpPEIIMBAHHS, MPUMEHSS 3aKOHBI HACIICICTBEHHOCTH U
HCITONIB3YsI OMOJIOTHYCCKYIO TEPMUHOJIOTHIO M CUMBOJIHKY

— YCTaHaBIIMBAaTh THUIl HACIICOBAHUS M XapaKTep MPOSBIICHUS MpHU3HAKa 10 3a-
JTAHHOM CXeMe POJIOCIIOBHOM, IPUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH;

— OIICHMBATh PE3yJbTAThl B3aMMOJICHCTBHS YEJIOBEKA M OKPYXKAIOIIEH CpeIbl,
MIPOTHO3UPOBATh BO3MOKHBIE MOCIECTBUS JIESITEIHLHOCTH YeJI0BEKa ISl CYIIECTBO-
BaHUS OTACJIbHBIX OUOIOTHYECKUX OOBEKTOB U IENBIX MPUPOTHBIX COOOIIECTB.




Cooeporcanue oucyuniunol

I'naBa 1. buosorus - KOMILUIEKCHAs HayKa 0 *KUBOM MpUpoe

Kpatkas uctopus pazpurus 6monoruu. CyIniHOCTb )KM3HH U CBOMCTBA KUBO-
ro. YpOBHHM OpraHU3alliy U METO/Ibl TO3HAHUS KUBON HPUPOJIBI.

I'naBa 2. CtpykrypHble 1 QyHKIHUOHAJIbHbIE OCHOBBI JKU3HU

Uctopus nzyuenns kietku. Knertounas teopus. XUMUYECKHI COCTAB )KUBOM
npuponabl. Heopranmyeckue BemiecTBa KiIeTKM. OpraHMYeCKHE BEIIECTBA KIIETKH.
O6mas xapakrepuctuka. Jlunuael. Yriaeroasl. benku. HykienHoBble KUCIOTHL. Dy-
KapuoTudeckas kierka. lluromnazma, memOpana. OpraHouzbl 3yKapUOTHUECKOU
kietku. Knerounoe siapo. XpomocoMsl. [Ipokapuotrnueckas knetka. Peanu3anus Ha-
cielicTBeHHOM uHpopMalu B KieTke. buocunre3 Oenka. Hexnetounsie (opmbl
KU3HH.

I'nasa 3. Opranusm

Opranusm — eauHoe 1enoe. MHorooOpasue KuBbIX opraHu3sMoB. OOMeH Be-
IIECTB U dHEPIruu. JHepreTudeckuii oomeH. [lnactnueckuit oomen. dotocunres. Je-
JeHue KIeTKku. Muto3. PasmHokeHue: monoBoe u 6ecronoe. OOpazoBaHue MOJIOBBIX
KieTok. Meno3. Onnonorsopenne. MHauBuayanpHoe pa3Butue oprannzMa. OHTOre-
HE3 4YeJIoBeKa. PenpoyKTUBHOE 310pOBbE YesloBEKa. ['€HeTHKa — Hayka O 3aKOHO-
MEPHOCTSX HACJIEICTBEHHOCTH U M3MEHUYMBOCTU. 3akoHbI I'. Mennens. Pemenne re-
HETUYECKUX 33J1a4. XpPOMOCOMHAsl T€OpHsl HacleICTBEHHOCTU. COBpEMEHHBIE ITPE-
CTaBJIEHUS O reHe U reHome. ['eHeTrka nona. I3MEHYMBOCTh: HACIEACTBEHHAs U He-
HaciencTBeHHas. ['eHeTuka u 310poBbe desioBeKa. CeseKIus: OCHOBHBIE METOMBI U
JOCTHKEHHSI. BUOTEXHOJIOTHS: JOCTUKEHUS U IEPCIEKTUBBI PA3BUTHSI.

I'naBa 4. Pazpurue :Xxu3Hu Ha 3emJie

Pa3Butue Ouonoruu B nogapsuHoBckuil nepuo. Padora K. Jlunnes. DBoito-
nnoHHas teopus K. b. Jlamapka. IIpenmnocbuikn BO3HMKHOBEHHs yueHMs Yapib3a
Hapsuna. OBomtounonHas teopusa Y. /lapsuna. Bun: kxpurepun u ctpykrypa. [lomy-
JSUUs KaKk CTPYKTypHas enuHuna Buaa. [lomynsmus kak enuuuua sBotounu. Dak-
TOpbl 3BOJIIOIMHU. EcTecTBeHHBI OTOOp — TJIaBHAsl JIBHIKYIIAs CHJIa HSBOJIIOLUU.
AjanTanys OpraHu3MOB K YCJIOBHSIM OOMTaHUSl KaK pe3yibTaT EeUCTBHS €CTECTBEH-
HOTO 0TOOpa. BumoobpasoBanue kak pe3yabTat 3Botoiuu. CoxpaHeHrne MHOT0o0Opa-
31s BUJOB KaK OCHOBa YCTOMUYMBOro pasButus Ouocdepsl. JlokasaTenbcTBa 3BOIIIO-
nuu. PazBuTHe NMpeACTaBIeHU O MPOUCXO0XKICHUN XU3HU Ha 3emiie. COBpeMEHHbBIE
IIPEACTABICHNUS] O BO3HUKHOBEHMH >XM3HU. Pa3zutue xu3HM Ha 3emie. ['unoress
IIPOUCXO0XKIEHUA YesoBeka. [lonoxeHne yenoBeka B CUCTEME JKUBOTHOTO MHUpa. DBO-
JOLHMS YeIoBeKa. YenoBeuecKue pachl.

I'naBa 5. Opranusmsl 1 okpyxkawuias cpeaa. OCHOBBI IKOJIOTHU

Opranusm u cpega. Jkojoruyeckue ¢GakTopbl. AOHOTHYECKUE (DAKTOPHI OK-
pyxatoieit cpeasl. buotnueckue GakTopsl okpyskatoiei cpeanl. CTpyKTypa 3KOCH-
creM. [Iumessie cBsizu. KpyroBopoT BemiecTB U 3Hepruu B 3kocuctemax. [Ipudnnbl
YCTOMYMBOCTH U CMEHBI DKOCHCTEeM. BiusHue yenoBeka Ha 3kocucTeMbl. buocdepa —
riobanpHas 3KocucTeMa. Poiib kHBBIX opraHu3moB B Ouocdepe. buocdepa u geno-
BeK. OCHOBHBIE HKOJIOTHYECKUE MPOOIeMbl coBpeMeHHOCTH. [lyTu pemieHust 3koso-
THYCCKHUX MPOOIIEM.
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TemaTnueckoe mnanuposanue bJ/1.9 BUOJIOI'UA
Koncrantuaos B.M. buonorus mis podeccuii u crieninaibHOCTEH TEXHUIECKOTO U €CTECTBEHHOHAYYHOTO TTpoduiieii: yaeOHUK JIIsl CTYIEHTOB y4pe-
XKIACHUH cpenHero npodeccuoHanbHoro oopazosanus / B.M. Koncrantunos, A.I'. Pezanos, E.O.®aneera; noxa pea. B.M.Koncrantunosa. - M.: 13-

JATEeIbCKUN LEHT «AKageMmus», 2020

Ne | Koa- Conep:kanue maTtepuaJja Jlureparypa IlnanupyemMblie pe3yabTaTbl 00y4eHUs Buabi n
Bo AT IIpeameTHbIC MeranpeamMeTrHble (bopm1
ya- CIIMOCT.M3Yy4e KOHTPO-
COB HUS JIs

I'naBa 1. buoJsiorus - KOMIUIEKCHAsE HAYKa 0 »KMBOM Npupoje
1 1 | Pons Guonoruu B popmupoBanuu HaydHoro muposos- | JI1. Ctp 3-8 Beinenars sranel popmupoBa- | PeryjsiTuBHbIE 0]0)
3penus. [Ipeamer u o6wvext 6nonorun. Lenu u 3anaun HUSL OMOJIOTHH KaK HayKH. Knaccudunuposats
Kypca. Bxiag Ononorunueckux teopuii B GOpMHpPOBaHUE DopMyIHpOBaTh U XapakTepu- | HHPOpPMAIHIO, HC-
COBPEMEHHOU €CTECTBEHHOHAYYHOI KapTUHBI MUpA. 30BaTh CBOMCTBA KMBOTO, M0JIb3Y$l OIPEEIICH-
HcTopus popMupoBanusi OMOJIOTUU KaK HayKU. Y YeHbIe YPOBHU OpraHU3aIMH KUBOI HbIE KPUTEPUH.
- Ouonoru EAMHCTBO XMBOM M HEKUBOUM MPUPOIBI, POA- MaTEpUH, METO/bI TO3HAHUS Ilo3HaBaTenbHBIE
CTBO YKUBBIX OpraHu3mMoB. OxpaHa IPUPOJIBI. JKUBOI NPUPOBIL. Hcnonp3oBark MeTO-
OcHoBHbIE CBOMCTBA kHMBOM MaTepun Y poBHu opranu- | JI1. Ctp 8-10 JIbl TIO3HAHUA B pas3- CP
3alMy KUBOU MaTtepuu [ MIOTE3bI MPOUCXOKICHUS JIMYHBIX 00JaCTsIX
xu3Hu [IpuuuHb! U HaKTOPHI SBONIOINH, U3MEHIEMOCTh HAyKH U KU3HH.
BUJI0B MHOroo0pasue KMBbIX OPraHu3MOB KommyHukaTuBHble
dopmyIMpoBaTh YeT-
KM€ BbICKA3bIBaHUS,
JOCTYIIHBIE JUJISl BOC-
TPUSTHSL.
I'maBa 2. CtpykrypHbIe H (yHKIMOHAJIBbHBIC OCHOBBI
2 1 | Xumnueckas opranuzanus kiaetku Opranudeckue u He- | JI1. Ctp 11-13 | @opMynupoBaTh NOJ0KEHUS PeryasituBHble 0l0)
OpPraHMYECKHE BEUIECTBA, BXOIAIIUE B COCTaB KIETKH KJIETOYHOW T€OpUH, OCHOBHBIE | JleTanbHO paccMar-
benku. ®yHkumn 6eTKOB B KIETKE YTIIEBObI. JIUTIHIBI. OTpPENICIICHUS. pUBaTh OOBEKTHI U3Y-
HyxkenHOBbIE KUCIIOTBI, UX POJIb B KJIETKE BBISBIATH CIIOKHYIO OpPraHu3a- | YEHHUS.
Crpoenuie u pynkuuu kietku Lluromnazma u kinerounas | JI1. Ctp 13-14 | muro Beero xuBoro Ha kietod- | IlosmaBarenabHbie CP
memOpana Opranoun bl kieTkd OcoOeHHOCTH CTPOSHUS HOM YpPOBHE. Crpour cucremaru-
pPaCTUTENIbHOM KIIETKH XapakTepru3oBaTh BAKHEUIIINE | 3MPOBAHHOE MOATAll-
Hexknerounsie ¢popmbl xu3HU. Bupycsl JI1. Ctp 14-18 | KOMIIOHCHTHI KJICTKH Hoe 00bsAcHeHHe Tou- | CP
KU 3pEHUS.
JI1. Ctp 18-19 KommyHukaTuBHble | CP
AJleKBaTHO U TOJIE-
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OOMeH BelecTB U MPEBpaIleHUe SJHEPTUH B KIIETKE JI1. Ctp 19-21 paHTHO OLIEHUBATh CP
Dneprerudeckuii oomeH [IpakTudeckoe 3ansarue 2 Pe- BBICKa3bIBAaHUS
HIEHHE 3314 110 TeMe «buocuHres Oenkay
I'naBa 3. Opranusm
[TpakTnueckoe 3ansatue 1 CTpoeHue KIETKU JI1. Ctp 54-57 I1P
Muto3 JI2 Ctp23-24 CP
I'eneruka kak Hayka. I'. Mennens - ocHoBononoxHuk | JI1. Ctp 77-78 CP
TE€HETUKH.
XpomocoMHas Teopust T.MopraHna 1 ClIEIUIEHHOE Ha- JI1. Ctp 87-90 CP
ClIeJOBaHUE
OcHoBHI ceneknuu. OmoMalIHUBaHUE - HAYaIbHBIN JI1. Ctp 117- CP
JTal CeleKIUU 120
I'nasa 4. PazBurne xu3nu Ha 3emie
[TpruunHsl 1 (hakTOPHI 3BOTIONMK DBONMOIMOHHBIC uaen | JI1. Ctp 144- ®opMyIMpoBaTh OCHOBHBIE OI- | PeryJsiTUBHBIE [)]@)
B @aHTUYHOM MUPE U B CpEJJHUE BEKa 151 penenenusi, yueHus, teopun K. | AHaiu3upoBaTh UH-
Jluanes, XK. b. Jlamapka, Y. | popmammio wu ¢op-
OpomononHoe yuenue Y. JlapBuna JI1. Ctp 158- JapBuHa.Pa3nuuare  TUnoressl | MyaupoBarh BeIBOABL | CP
164 BO3HUKHOBEHHs 4yesoBeka Ha | [lo3HaBaTejbHbBIE
3emuie: KpealmoHu3M, runore3a | DopmynupoBaTh BbI-
EcTtecTBeHHbII 0TOOP B MPUPOAHBIX MOMYISIUAX. Bo3- JI1. Ctp 183- CaMOIIPOM3BOJIBHOIO  3apOXJe- | BOABI O IIOCTOAHHO | CP
HUKHOBEHUE npucnocodneHuii. BunoodpasoBanue 188 HUSL JKU3HH, THIOTE3a CTAlMO- | MCHSIOLUICHCS JeHCT-
HapHOTO COCTOSIHUS, THIIOTE€3a | BUTEIbHOCTH.
naHCIepMUHU, Teopus O6uoxumu- | KomMmyHHKaTHBHBIE
yecko »Bomonuu. dopmynu- | TonepanTHoE OTHO-

poBaTh U OOBACHATH (PAKTOPHI
€CTECTBEHHOTO OTOOpa: Hacien-
CTBEHHass W3MEHYMBOCTb, H30-
JISITHSE, TIOTTYJISIITHOHHBIE BOJTHBI.

Paznuuath cnocoObl  mpHcCIO-
coOJIeHHs] OpPraHU3MOB K OKpY-
kKarolend  cpene, MPUBOAUTH
NpUMEpPBL:  MOKPOBUTEILCTBEH-

Hasg OKpacCka, MIpcAoCTeperaro-
mrasg OKpacka, MaCKUpOBKa, MH-
MHKpUA, OnoxuMuuecKas ajari-
Tamus, (1)I/I3I/IOJ'IOFI/I‘IGCK35I ajgari-

HIEHUE K IpeICTaBU-
TEJSIM JIPYTUX pac.
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Talus, TMOBEJACHYECKAsT ajanTa-
nus; TyTH BUA00Opa30BaHUS:
Paznuuate S1oxu U 3pbl pa3Bu-
THS )KU3HU Ha 3emJle: KpUITO30M
(apxeiickas apa, Dopmynupo-
BaTh J0Ka3aTelbCTBA IBOJIOLUU
JKUBOW TPUPOJBI B IUTOJIOTHH,
MOJICKYJISIPHOM OHOJIOTUH, CpaB-
HUTEIBHONH MopdoJoruu, Ima-
JICOHTOJIOTUH, SMOPHUOJIOTHH,
ouoreorpaduu.

I'maBa 5. Opranusmsl u

OKpYyKaias ¢

eaa. OCHOBBI YKOJIOTHH

5} 2 | B3auMocCBs31 U B3aMMOJICHCTBHE OPraHU3MOB U OKPY- JI1. Ctp 255-
JKarollen cpebl DKOJIOTHS KaKk HayKa 256
®daxTopsl cpenbl DKosornueckue 3akonsl. U3menenus B | JI1. Ctp 256-
OHoreoreHo3ax 262

®opMynupoBaTh OCHOBHBIE IIO-
HSTHUS, CBSI3aHHBIE C HKOCHCTE-
MOH: DKOJIOTHS, DJKOCHCTEMA,
abnotnueckue (GakTopbl, OUOTH-
yeckne (aKToOpbl, AaHTPOIOTEH-
HbIe (PaKTOPBI, TPOAYLEHTHI, pe-
IYUEHTHI, KOHCYMEHTHI, MHIIIe-
BbI€ CBSI3M, XUIIHUYECTBO, KOH-
KypeHIIHsI, Tapa3uTH3M, CHMOU-
03, 9KOJIOTHYECKOE HapylleHHe,
arporieHo3bl, Ouocdepa, HOO-
cdepa.

BBIABIATE IPUYMHBI YCTOWYUBO-
CTH U CMEHBI 9KOCHCTEM.

PerynsstTuBHbie

MopenupoBats  BO3-
MOXHBIE  pEIlIeHUs

JI00aTBHBIX po-
onem.
KoMMmyHuKaTHBHBIE

KonnextuBHo 3amu-
IIaTh OKPYXKAIOILYIO
cpeny OT TEXHOIEH-
HBIX (PaKTOPOB.

0]0)

CP

®opma arrectanuu: uddepeHunpoBaHHblii 3a4€T- 1cemecTp

B Ta6J'H/II_[e HCIIOJIB30BAHBI CJICAYIOHNIHNC YCIIOBHBIC 0003HAYCHMS:

DO-ppoHTaTBHBIN OITPOC
CP- camocTosiTenbHast pabota
[1P — BhINOJTHEHUE TPAKTUYECKON pabOThI
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Onucanue MaTepraIbHO-TEXHNYECKOI 0a3bl

Kabuner Ne 212 Kopnyc No 1 yyeOnas ayauTopusi IJIsl IPOBEICHUS TEOpeTHUUe-
CKMX 3aHSITUH (YpOKOB), MPAKTHUECKUX 3aHSATUM, TPYNMOBBIX U WHIUBUIYATbHBIX
KOHCYJIbTallMi, TEKYIIEr0 KOHTPOJISI U MPOMEXKYTOUHOU arTectanuu. Kabunetr xumuu u
OHMOJIOTHUH.

OcHaIIeHHOCTh: KOMIUIEKT Mebenu. TexHudeckue cpeicTBa OO0ydeHHUs: MepCo-
HaJBHBIM KOMIBIOTEP, MYJIbTUMEANITHOE 000pyAOBaHue, Nepuoaudeckas tadmuna J1.1.
MenpeneeBa, yueOHbIe MaTepHalibl, BUACOMATEpUa, MPE3CHTAIIMH, KOMIUIEKT y4eOHO-
HaIJISIHBIX TOcoOuit: «Mojienu aTOMOB 3JIEMEHTOB, MOJIEKYJIbI BEIIECTB, KpUCTAJIINYE-
CKHE peHIETKU», XUMHYECKas OCYy/1a, XUMUYECKUE PEakTUBbl. MeToIMuecKre yKa3aHus
M0 BBIMOJHEHUIO TpakTudeckux pabdot. LibreOffice - cBobogHO pacmpocTpansieMoe
[10, Free Conference Call (cBoOogHas mutieH3us)

MeTozmqecmle MaTepualbl

Tecm no buonoeuu

Kak u mobast npyras ¢poopma HOJATOTOBKM K KOHTPOJIIO 3HAHWM, TECTUPOBAHUE
UMEET psa 0COOEHHOCTEH, 3HAHHE KOTOPBIX MOMOTAaeT YCIELIHO BBINOJHUTH TECT IO
ounonoruu. MoxHO J1aTh CIEAYIOLINME METOJUUECKHE PEKOMEH IAIlUU:

* [Ipexxnie Bcero, ciielyeT BHUMATENbHO U3yUUTh CTPYKTYPY TE€CTa, OLEHUTh 00BEM
BPEMEHH, BBIJIEISIEMOIO Ha JAHHBIN TECT, YBUJIETh, KAKOTO TUIA 33JIJaHUSl B HEM COJEp-
&KaTcsl. DTO MOMOXKET HACTPOUTHCS Ha paldoTy.

e JIydiie HauMHATH OTBEYATh HA T€ BOMPOCHI, B MPABHIIBHOCTH PEIIEHUSI KOTOPbIX
HET COMHEHMi, MOKa HE OCTAaHABJIMBASICh HAa TE€X, KOTOpPbIE MOTYT BbI3BaTh JOJITUE
paznymMbs. OTO MO3BOJUT YCIOKOUTHCS M COCPEAOTOYMTHCS Ha BBINOJHEHUU OoJiee
TPYJHBIX BOIIPOCOB U3 pa3/iesioB OMOJIOTUH.

* OueHb Ba)XXKHO BCErJa BHUMATEIbHO YMTATh 33JaHUs J0 KOHLA, HE MbITasCh MO-
HSTb YCJIOBHSI «I10 TIEPBBIM CJIOBaM» WJIM BBIIMOJIHUB MOJA00HBIE 3a1aHUS B MPEABITYIIHX
TeCTUpOBaHMUAX. Takas cremka HepeIKo MPUBOJUT K JOCATHBIM OIIMOKAM B CaMbIX
JIETKUX BOMPOCaX.

 Ecniu Bl He 3HaeTe oTBeTa Ha BOIIPOC WM HE YBEPEHBI B IPaBUIILHOCTH, CIEAYET
IPOMYCTUTh €r0 U OTMETUTh, YTOOBI TOTOM K HEMY BEPHYTHCH.

* [Icuxosoru Takxe COBETYIOT AyMaTh TOJIKO O TeKyIleM 3aaanuu. Kak mpasuio,
3aJlaHus B TECTax HE CBA3AaHbBI JPYT C APYrOM HEMOCPEICTBEHHO, TOITOMY HEOOXO0IUMO
KOHIICHTPUPOBATHCS HA JAHHOM BOMPOCE U HAXOJUTh PEUICHUS], TOAXOIAIINE UMEHHO K
HeMy. KpoMe Toro, BBIITOJIHEHHE 3TOM PEKOMEHJAlUWM JACT €lle OJHWH ICHUXOJIOTHYe-
CKHUM 3PPEKT — MO3BOJIUT 3a0bITh O HEyAAau€ B OTBETE Ha MPEIbLAYUIMH BOMPOC, €CIU
TaKoBasi UMeJla MECTO.

* MHorue 3a1lanus MOXHO OBICTpee pelIuTh, €CJIM HE UCKaTh Cpa3zy IpaBUIIbHBIN
BApUMAHT OTBETA, a MOCIEAOBATEIbHO MCKIIOYaTh TE€, KOTOPbIE SIBHO HE MOJXOJSAT.
MeTon UCKITIOUEHHUS MO3BOJISIET B UTOT'€ CKOHIIEHTPUPOBATh BHUMAHUE Ha OJHOM-/IBYX
BEPOSATHBIX BapHAHTAX.

* PaccunThIBaTh BBIMIOJIHEHHUE 33/IaHUN HYXKHO BCErJa TaK, YTOObI OCTAJIOCh BpEMsI
Ha TPOBEPKY U J0paboTKy (mpumepHo 1/3-1/4 3ammanupoBaHHOrO BpemeHH). Toraa
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BEPOATHOCTH OIMKCOK CBOAMUTCA K HYJIO MU MMEETCS BpeMs, YTOObl HaOpaTh MakCUMyM
0aJI0B Ha JIETKUX 33JaHMUSIX U COCPENOTOUUTHCS HA PEIIEHUN 00Jiee TPYIHBIX, KOTOPbIE
BHaYaJle IPUILIOCH IPOIYCTUTb.

* [Ipouecc yraapiBaHus NPaBUIBHBIX OTBETOB >KEJATEIIBHO CBECTU K MUHUMYMY,
TaK Kak 3TO YpeBaToO TEM, YTO OOy4arouuiics 3a0yJeT O IVIaBHOM: YMEHHMH HCIIOJIb30-
BaTh MMEIOLMECS] HAKOIUIEHHbIE B y4eOHOM IpOIlecce 3HAHUS, U OyJEeT HaleATbCsA Ha
ynady. Eciu yBepeHHOCTH B NMpPaBUIBHOCTU OTBETA HET, HO MHTYUTUBHO IOSIBISETCS
IPEANOYTEHUE, TO TICUXOJIOTH PEKOMEHAYIOT AOBEPSATh UHTYUIIMHU, KOTOPAsl CUUTACTCS
IPOSIBIICHUEM TITyOMHHBIX 3HAHUM U OTIBITA, HAXOSIIMXCS HAa YPOBHE MOJICO3HAHUSI.

[Ipu moAroTroBke K TecTy MO OMOJIOTUH HE CJelyeT NMPOCTO 3ay4uBaTh, HEOOXOU-
MO TOHSTH JIOTHKY M3J0KEHHOI'O Marepuana. TOMY HEMaJl0 CIOCOOCTBYET COCTABIIE-
HUE pa3BEpHYTOrO IUIaHA, TAOJUL, CXEM, BHUMATEIIbHOE M3y4CHHE MaTepuanga H3
pa3zenoB OHMOJOTMHU. bBONbBIIYI0 MOMOIIb OKAa3bIBAIOT OMYOJIMKOBAHHBIE COOPHUKU
TecToB, VHTEpHET-TpeHaXepbl, MO3BOJISIIOIINE, BO-NIEPBBIX, 3aKPENUTh 3HAHUS, BO-
BTOPBIX, IPUOOPECTH COOTBETCTBYIOLINE MCUXOJIOTMUECKUE HABBIKA CaMOPETYJISIUN U
CaMOKOHTpOJIS. VIMEHHO Takue HaBBIKUA HE TOJIBKO MOBBIIAIOT 3PPEKTUBHOCTH MOATO-
TOBKH, IO3BOJISIIOT OOJiee YCNEIHO BeCTU ce0s BO BpeMs BBINOJHEHHUS TecTa IO
OMOJIOTHH, HO U BOOOIIE CITIOCOOCTBYIOT PA3BUTHIO HABBIKOB MBICIUTEIBLHON paOOTHI.

Hnousuodyanvmwlii onpoc, pponmansvhslil onpoc, beceda no pazoenam ouoiocuu

[Ipy MHIMBHIYaTbHOM ONPOCE MPENOAABATENb BBI3BIBAET O0YYaIOIMIErocsi K JOCKE,
KOTOpPOM OH TMOJB3YETCS AJIA TOTO, 4TOOBI CcAenarh HeoOXxoaumele 3amucu. OTBer
oOyyarouierocss BbICIYIUIMBAET BCs yueOHas rpynna. OmuoOku, T0NyleHHbIe 00yJaro-
IIMMCSI, KOJUICKTUBHO aHAIM3UPYIOTCA U UCTPABISAIOTCA. DpOHTANBHBINA ONMPOC 3aKIIIO-
YaeTCsl B BbI30BE MHOTHX OOYYarOIIMXCA AJI OTBETa Ha BOMPOCHI, TpeOyronrue HeOOob-
I0ro Mo o0beMy OTBETa (HampuMep, ONpenesieHue >KaHpa U POpMbI COUYMHEHUS, €T
aBTOpa M T. I1.). Yale BCero ornpoc NpoBOAUTCS [l POBEPKU MaTEpHaia U3 pa3aeiioB
OMOJIOrMH, KOTOPBIM HYKHO 3allOMHUTh WJIH 0€3 KOTOPOrO0 HEBO3MOXKHO YCIIEIIHOE
IPOABMKEHUE BIIEpe]l B U3YUEHUH YU€OHOU JUCIUIIUHBIL.

[enbto ycTHOTO cobeceioBaHus SIBISIIOTCSL 00001EHNE U 3aKpEIIEHUE U3yUYEHHO-
ro Marepuana Owuonoruu. IIpm MOATOTOBKE cleAyeT HCIHOIb30BaTh JIEKIMOHHBIH
MaTepuan u yueOHyro snureparypy. Cienyer BHUMATEIbHO MPOYECTh CBOM KOHCIEKT
JIEKIIUU 110 U3y4aeMOM TeME€ U PEeKOMEHAYeMyIlo jmreparypy. IIpu s3Ttom BaxHO Hay-
YUTBHCS BBIIEIATH CAMOE TJIABHOE U COCPENOTAYMBATh HA HEM OCHOBHOE BHHMAaHUE MPH
NOJTOTOBKE K YCTHOMY onpocy 1o 6uosoruu. C He3HAKOMBIMU TEPMUHAMH U TTOHSTHUS-
MU CJIEAYET O3HAKOMUTBCS B MPEIATA€MOM TJIOCCAPUH, CIIOBAPE WIIM SHIUKIIONEIUN.
OTBeT Ha KaxAblii BOMPOC JOJKEH OBbITh JOKA3aTe€IbHBIM W apryMEHTHUPOBAHHBIM,
oOyyJaronieMycsi Hy»KHO YMEThb OTCTauBaTh CBOIO TOYKY 3peHus. OOyuqaromemycs
HAJUICKAT XOPOLIO MOATOTOBHUTHCS, YTOOBI MMETh BO3MOXHOCTh IPAMOTHO M TOJIHO
OTBETUTH HA 3aJJaHHBIE EMY BOIIPOCHI, CYMETh CJIEJIaTh BBIBOJBI U MMOKA3aTh 3HAYUMOCTh
JaHHOW TpoOJIeMBl ISl U3y4aeMoro Marepuasna no paszaenam ouonoruu. Ho mist toro,
YTOOBI TPABUIILHO M YETKO OTBETUTH HA MOCTABJICHHBIM BOTIPOC, HEOOXOAUMO MPABHUIIb-
HO YMETb M0JIb30BaThCs YU€OHOM U JOTOIHUTEIBHON JIUTEPATYPOH.
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Paboma 6 mempaou

KoHcrniekT mo Guosiornu npeacrapisieT coOOM KpaTKoe U MOCIIEeN0BaTENbHOE W3-
JIO’)KEHHE OCHOBHBIX TMOJIOKEHUH MEPBOMCTOYHUKA: UYMTasg H3y4yaeMbId MaTephal B
NEPBBIN pa3, HY)KHO pa3/IesiTh €ro Ha OCHOBHBIE CMBICIIOBBIC YACTH, BBIJICTISTh TJIaBHBIC
MBICJIM, BBIBOJBI; €CJIM COCTAaBJSIETCS TUIAH-KOHCIIEKT MO OWOJOTUH, HEO0OXOAUMO
chopMyIUpOBaTh €ro MYHKTHI, TOJAMYHKTHI, ONPEAEIUTh, YTO UMEHHO CJEAYEeT BKIIIO-
YUTh B IUIAH-KOHCIIEKT JUISl PACKPBITHS Ka)XJOro W3 HUX; HamOoJiee CYIECTBEHHbIC
NOJIOXKEHUSI M3Yy4aeMOro Marepuaia (Te3UChl) MOCIEAOBATENbHO U KPAaTKO HM3JIOXKHUTh
CBOMMH CJIOBaMH WUJIH I B BUJIE IIUTAT;

B koHCHEeKT mo OMOJIOTHH BKIIIOYAIOTCS HE TOJBKO OCHOBHBIC MOJOXKEHHS, HO U
JIOBOJIbI, UX 0OOCHOBBIBAIOIINE, KOHKPETHBIC (PAKTHI M IPUMEPHI, HO 0€3 NX MOAPOOHO-
rO OMHUCAHUS; COCTaBJISAS KOHCIEKT MO OMOJOTHH, MOXKHO OTAEIBHBIC CJIOBA M IEJbIe
NPEIJIOKEHHS] MHCAaTh COKPAIIEHHO, BBIMHCHIBATH TOJBKO KIIOYEBHIE CIIOBA, BMECTO
IUTUPOBAHUS JeNaTh JMILIb CCbUIKM Ha CTPaHUIBl [MUTHUPYEMOH paOOThl, TPUMEHSTH
yCIOBHBIE 00O3HAYEHUS; MOXKHO pacrosiaraTh ab3aibl "CTylneHbKamMH', MPUMEHSTh
LBETHBIE KapaHJalllyd, MapKepbl, (poMacTepbl AJis BbIJCIECHUS 3HaUMMbIX MecT. Kaue-
CTBO KOHCIIEKTa BO MHOT'OM 3aBHCHUT OT LI€JIM €r0 COCTaBJICHUs, Ha3HaueHus. B 3aBu-
CUMOCTH OT Lieiell paboThl HaJl HHPOPMAIIMOHHBIM UCTOYHUKOM BBLACISAIOTCS CIIETYO-
1€ KPUTEPUU:

- KpaTKOCTh (KOHCIIEKT OPUEHTHUPOBOYHO HE JOJKEH MPEBBILIATh /s OT MEPBUYHO-

ro TEKCTa);

- SICHasl, YeTKasl CTPYKTypH3allisl MaTepualia, 4YTo 00ECIeunBaeT ero ObICTPOE CUU-
THIBaHHE;

- OPUTMHAJIBLHOCTh MHIMBUIYAIbHONW 00pabOTKM MaTepuasa (HaJuyue BOIPOCOB,
COOCTBEHHBIX CYXJICHUW, CBOMX CUMBOJIOB M 3HAKOB H T.I1.);

3anonnenue mabauyvl no pazoeram O6UOI0UU

Cocrapienue cBOAHOM (0000MmaroIeii) TabIuIbl 0 TeMe U3 YIeOHOU JUCITUILIN-
Hbl OMOJIOTHS — 3TO BHJI CaMOCTOSITEIbBHOM paOOThl MO CHCTEMATH3allud OOBEMHOMN
uHdopmaruu, kotopas cBoaurcs (00o01maercs) B paMku Ta0auIel. B pamkax cBomHOMN
TaONHIBI MOTYT HATJSITHO OTOOpa)kaThCsA KaK Pa3fesibl OJTHON TeMbl (OJHOIIIIAHOBBIN
MaTepHa), TaKk U pa3zeibl pa3HbIX TeM OHMOJIOTHH (MHOTOILIAHOBBIM Matepuan). Takue
TaOJIUIIBI CO3/IAIOTCS KaK IMOMOIIb B M3YYEHUU OOJBIIOro o0beMa yueOHOro MaTepuasa
Owosorny, Keas MpUaaTh eMy ONTUMATBLHYIO (OPMY TSI 3aTTOMUHAHUS.

Yacte MaTepuaia 1Mo COCTABIICHUIO CBOJHON TaOJUIIBI MOXET OBITh OIpeiciicHa
npenogaBaresieM (Kakue oOBEKThI, IPOIECChl U MO KaKUM KPUTEPHUSIM CpPaBHUBATh), a
Jpyrasi 4acThb Marepuaia OHOJOTUM NOoA0MpaeTcss OOy4aroUIMMCs CaMOCTOSITEIBHO
TIOCJIC U3YYCHUS COOTBETCTBYIOIIETO Y4eOHOTO MaTeprara.

[IpoBenenre yueOHOTO TpoIecca MOKET OBITh OPTaHM30BAHO C WCITOJIB30BAaHUEM

OUOC ynuepcuteTa U B u(PpoBoit cpene (rpymibl B COIUATBHBIX CETAX, DJIEKTPOH-
Has TI0YTa, BUACOCBI3b W Jpyrue Iuiat@opMmbl). YUeOHbIE 3aHATUS C TMPUMEHECHHEM
JMCTAHITMOHHBIX 0Opa3zoBaTenbHbIX TexHoJorui (JJOT) mpoxoasT B COOTBETCTBHU C
YTBEPXKIECHHBIM pacrnucaHueM. TeKyImHi KOHTPOJb M IPOMEXKYTOUYHAs aTTeCTallus

o0yyJaroumxcst MOXeT NPOBOAUTHCS ¢ mpuMenenrem JJOT
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OueHoyHbIe MaTepUaJbl NPU GopMHUPOBAHUHU PadoYell MPOrpamMMbl
aucuumnabl bA.9 buosorus

Bonpocel 17151 yeTHOr0 poHTAIBHOI0 onpoca 1o reme: GakTopsl Cpeibl

1.Ha kakue rpynimsl K1acCUUIUPYIOTCS IKOJIOTHYecKue (HaKTOPhI

2. Kakue axTopsl cpeqibl OTHOCATCS K abnotrueckum? Kak opranu3Mbl IpUCIIO-
COOJICHBI K HUM

3. Kakue dakTopsl cpejipl Ha3biBatoTCss OnoTnueckumu? [lpuseanre npumepsl
B3aMMOOTHOIICHUI MEX1y OpraHu3MaMHu

4. IlpuBenute NpuUMeEpPHI AaHTPOIIOT€HHBIX (PAKTOPOB

5. Pacnipenenure nepeyucieHHble HUKe (GaKkTOpbl Ha TPU TPYMIbI: aOHOTHYECKHE,
OMOTHUYECKHE, AaHTPOIIOTE€HHBIE.

Bomnpoce! AJist yCTHOrO (ppOHTAIBHOIO OIIpOCca 110 TEME

«buocdepa — riodanpHas SKOCUCTEMA

1.JTaiiTe onpenenenre TepMuHam «ouocdepay u «Hoochepar

2. Kako¥l pycckuil yueHsbli ABIISIETCS CO3/1aTeNieM yuyeHus o onochepe

3. Urto Takoe )KMBOE€ BEIIECTBO, OMOTEHHOE BEIIECTBO, OMOKOCHOE BEILIECTBO, KOC-

HOE BEIIECTRBO.

[IpuBenuTe npuMeEpsI

4. Ilepeuncnute GyHKIIUU KUBOTO BEIIECTBA

5. HazoBute rpanuiisl 6uochepsl

Pa6oTa B TeTpaau

3anonHeHne Tabauibl o TeMe « OCHOBHBIE HAIPABIIEHUS BOJIIOLMOHHOIO IPO-
necca. Pa3Butne oprannueckoro Mupa». BHUMaTeIbHO NPOYNUTATh TEKCT YUeOHUKA
1o cooTBeTcTBYIomIEeH Teme. CocTaBuTh Tabnuily (popmMa TabIUIBl TTOKa3aHA HA M/M
sKpaHe). Mcnonb3ys TeKcT yueOHUKa, a TaK)Ke MaTepuall, U3JI0KEHHBIH npenojaBa-
TeJIEM , 3alOJIHUTh COOTBETCTBYIOIINE rpadbl Ta0IUIBI. TEeKCT B TaOIuUIle JOJKEH
OBITh KPATKHM, OTPaKaThb OCHOBHOE cOjiep)kaHue Marepuana. llociie BbIOIHEHUS
paboThI B TETPaau NPENoJaBaTeab IPOBEPSET BBHIIIOJHEHHOE 3aJJaHue, 3aJJaeT BOIPO-
ChI IO COZIEP>KaHUIO TAOJIHUIIBI.

TecToBblil KOHTPOJIB 110 TeMe «CeNeKIUs ) KUBOTHBIX 1 MUKPOOPTaHU3MOB)
AHTHOMOTHUKY MOJIYYalOT B PE3yJIbTaTe CEIEKLIUU

A) )KMBOTHBIX
b) pacrennii
B) MukpoopranusMoB

Bri6epute npaBUIbHBIN OTBET
I maBHas 3aayua CeJICKIINU:

A) U3ydyeHHue CTPOEHUS U )KU3HEEATEIbHOCTH KYJIbTYPHBIX PACTEHUN U JOMAIII-
HUX JKUBOTHBIX;
b) uccnenoBanne 3akOHOMEPHOCTEN HACIIEIOBAHUS IPU3HAKOB,;
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B) u3yudenue B3auMOCBS31 OPraHU3MOB U CPEbl UX OOUTAHUS;
') BbIBEZIEHME HOBBIX COPTOB PACTEHHM U MOPO/I KUBOTHBIX

Ha pannux sTanax oJoMaiiHUBaHUs pACTEHUI U dKUBOTHBIX TPUMEHSIICS:
A) UCKYCCTBEHHBIN 0TOOD;

b) meTon MeHTOpA;

B) Gecco3naTenbHbIi 0TOOP

[') MexXOpOAHOE CKPEIIUBAHMUE.

YcTaHOBUTE COOTBETCTBUEC MCKAY MCTOJOM CCJICKIIMU U €I'0 MCITOJIb30BAHNCM B
CCIICKIINI paCTeHI/Iﬁ " )KUBOTHBIX.

OBBEKT
1) cenexius )KUBOTHBIX
2) ceyieKIus pacTeHUN

METO/]

A) oTOOD 110 PKCTEPhEPY

b) maccoBsliit oT60p

B) nony4yenue noaumion10B

') ucKyccTBEHHBIN MyTareHes

J1) ucnipITaHue poAUTENICH MO MOTOMCTBY

TecToBBIil KOHTPOJIb 110 TEME «B3anMOCBA3U U B3aMMOJEHCTBAE OPraHU3MOB U
OKpYXarollen cpeibl DKOJIOTHS KaK HayKa»

Bri6epute ouH MpaBUIbHBIN OTBET

1. 1y1st cytiecTBOBaHUs OMOTEOIIEHO30B HEOOX0IMMAa SHEPTHSI COJTHITA, TaK KaK
1) Bcst oHEprus 3amacaercs B Onomacce peyleHTOB

2) BCs DHEPIrUSl KOHCEPBUPYETCA B 3€JICHBIX PACTEHUAX

3) mpu NpOXOXKACHUH Yepe3 MUILEBHIE [IENU BCS SHEPTUS PACCEUBAETCS B BUE Te-
mia

4) npu IpOXOXKIAECHUHU Yepe3 MUILEBbIE MU YaCTh SHEPTUU PACCEUBAETCS B BUE
Teria

2. OrpannuuBarouM (HakTOpoM JJisi TPOU3paACTaHUsI OOJBIIUHCTBA PACTEHUN B
€JIOBOM JIECY

SBIIAETCS

1) Henoctatok Biaru 3) ciaabasi OCBEIIEHHOCTh

2) BBITANTHIBAHUE PACTCHUM )KUBOTHBIMU 4) HACBHIIIICHUE BO3IyXa (PUTOHIIUIAMU
3. B3aumooTHOIIeHHUs MKy Oepe3oit U ebl0, pacTyLIMMHU B OJTHOM JIECYy — HJI-
JHOCTpanus

1) MmyTyanusma 3) KOHKypeHIUU

2) KOMMeHcau3Ma 4) mapauTuzma

4. K XMIIIHUYECTBY OTHOCAT B3aUMOOTHOIICHUS MEXIY

1) mI0TBOM M HIYKO# 3) MIIOTBOM U KaproM

2) pakOM-OTIIETbHUKOM U aKTUHHEN 4) XOPbKOM M TOPHOCTAEM

5. [louBeHHBIE OAKTEpUHU B SKOCUCTEME BBICTYMAIOT KaK
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1)mpoayueHTsl 3) peyleHThI
2) koncymeHTHI | mopsinika 4) koncymeHnTs 1 mopsiaka

CootBeTcTBUE MeXay OalbHONM M PEUTUHIOBOM CHUCTEMaMU OLICHMBAHUS 3HAHWUW, yMe-
HUM, HaBBIKOB M (MJIM) ONBITA JEATEIBHOCTH, YCTAHABIMBAETCS MOCPEIACTBOM CIIETYIO-
IeH TaOJIUIIBL:

IToka3aTenu oneHu-
YpoBeHb
OObekT BaHUs
Onenka pe3yNIbTaTOB
OLICHKHU pe3ybTaToB 00yue-
oOyueHus
HUS
60 6atoB 1 MeHee | «HeymoBIeTBOPUTEIBHOY Huskuit ypoBeHb
OO0yuaromuiics 74 — 61 GanoB «Y I0BIETBOPUTEIILHO) ITloporosslii ypOBEHb
84 — 75 6amnoB «XopomuIo» [ToBbIlIICHHBINH YPOBEHD
100 — 85 GayinoB «OTINYHO» Bpicokuil ypoBEeHb

IpakTnuyeckas padora Nel
MeTonnueckue ykazaHus 1O BBIIOJTHEHUIO TPAKTUYECKON pabOTHI.

Tema: CTpoeHHe KJIETKH

[lenap: M3y4HUTh CTPOEHUE KIETKU, CHOPMHUPOBATH MPEACTABICHUE 00 OpraHesiax
KJIETKH, UX OCHOBHBIX (DYHKIIUSIX, HAYYUTHCS OIPEICIATh U Ha3bIBATh OPTaHEILIbI
KJICTKH 110 UX BHEUTHEMY BUY

Puc.1 Crpoenue KieTku

Tabnuua 1 . Bapuantsl

Bapuant Ne | Homepa opranenn
1 1, 7, 13
2 3, 5 14
3 4, 10, 11

VkazaHus K BBINOJHECHHIO PaOOTHI:

1. 3amumwure naty, HOMEp U TeMy MPaKTUYECKOU padOoTHI.

2. Ilpouwnraiite 1 3anumuTe 11E7IH PaOOTHI.

3. Ilo Tabmume 1 ompenenuTe Kakue OpraHeNIbl KIETKH Bam HYXHO BBIOPAThH
JUIS JanbHermel padoTel. 3amuIIuTe UX HoMepa.
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4. N300pa3ute KIETKY U TPH YKa3aHHbIEC OPTaHEeIUIbl, MOAMUIIUTE UX Ha PHU-

cyHke. [loJl pUCyHKOM ONUIIMTE JIJIsl YeTO HYXKHbI JTAHHBIC OPTaHeIIbl U
KaKOBBI UX (YHKIIHUU.

5. Ilpouwnraiite TOMOTHUTENBHBIE BOIIPOCH! U MOJTOTOBBTE YCTHBIE OTBETHI HA
HUX.

I[OHOHHHTGJILHI)IG BOIIPOCHI:

1. Yewm oTiIMUarOTCs pacTUTENIbHAS U )KUBOTHAS KICTKU?
2. Kakwne Buasl D11C Bl 3HaeTe?
3. Tlokaxkute Ha pucyHke pudbocombl. KakoBa ux (yHKIUS B KIeTKe?

Kpurepuu otieHMBaHUs IPaAKTUYECKON PaOOTHI:

Onenka «3» - B TETpaay NPABUIBHO BBINOJHEHBI MYHKTHI | ¥ 2 (WK ¢ HE3HAYHU-
TEJIbHBIMU HEI0UYE€TaMH), CTYJEHT HE MOJKET OTBETUTh YCTHO HA JOTIOJHUTEIb-
HBIE BOIIPOCHI UJIM OTKA3bIBAECTCS OTBEYATh

OneHka «4» - B TETpaau NPABUIIBHO BBIIOJHEHBI ITYHKTHI 1 1 2. CTyneHT oTBeya-
€T Ha JOINOJHUTEIBHBIE BOIIPOCHI, MOKET HA3BaTh BCE OPTaHEIUIbl KIETKH, Iepe-
YUCIUTh UX (YHKIMH, HO B OTBETaX MPUCYTCTBYIOT HETOUHOCTH, HE3HAYUTEIb-
HBIE OIINOKH.

OneHka «5» - B TETpaau NPaBUIbHO BBINOJHEHBI MYHKTHI 1 1 2. CTyneHT 6e3-
OIIMOOYHO HA3bIBAET BCE OPTaHEIIbI KJIETKH, MOKET IO PUCYHKY U BHEUTHEMY
BUJy OIpEAENUTh Kakas opraHeijia U300pakeHa U pacckasarhb 0 €€ QyHKIUSX .

Ilepeyens BonpocoB K au¢pdepeHHUpPOBaHHOMY 3a4ETy

Hctopust popMupoBaHusi OMOJIOTMN KaK HAYKU. Y UeHbIE — OUOJIOTH
OCHOBHBIE CBOMCTBA KUBOW MaTEPUU

['unore3sl MPOUCXO0XKICHUS KU3HU

OCHOBHBIE 3Tallbl 3BOJIIOLINH YETOBEKA

Pacel. EAMHCTBO IPOUCX0KAEHUS pac

@OyHK1IMU OENIKOB, YIIEBOJOB U JTUMHUI0B B KJIETKE

HyxkJienHOBBIE KUCIIOTHI U X POJIb B KJIETKE

Crpoenue u pyHkunu kietkd. OCOOEHHOCTH CTPOEHUS PACTUTEIbHOM KIIeT-
KU

9. OpraHoubl KJIETKH

10.Hexksnerounsle (hopmbl xKu3HU. Bupycel

11.00mMeH BelecTB B KJIETKE

12. ABTOoTpO(HBIE U TETEPOTPO(DHBIE OPraHU3MbI

13.®otocuHTe3. XeMOCUHTE3

14.]lenenue kiaetku. Murto3. @a3sl MUTO3a

15./lenenue kietku. Meiio3. @a3sl Melio3a

NGk~ wdE
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16.lnnuBuyansHoe pa3BuTe oprann3MoB. OHTOTeHe3. DMOPHOHATIBHOE U MO-
CTOMOpPHOHAIBHOE Pa3BUTHE

IIpuMepbI reHeTHYECKUX 32124
1.V kpynHOro poraTtoro cKota reH KomoJioctu (6e3poroctu) (A) TOMUHUPYET HaT
reHoM poraroctu (a). Kakoit ¢penorun u reHoTrnn Oy1eT UMETh IIOTOMCTBO OT
CKpEIIMBaHUs POTaTOro ObIKa ¢ TOMO3UTOTHBIMH KOMOJIBIMU KOPOBAMHU?

2.V yenoBeKa I'eH JUIMHHBIX PECHUI] JIOMUHUPYET HaJl TEHOM KOPOTKUX PECHHII.
KeHimHa ¢ JJIMHHBIMU PECHUIIAMH, Y OTIIA KOTOPOM ObLIIA KOPOTKUE PECHUIIBI,
BBIIIIJIA 3aMYXK 32 MYXYHHY C KOPOTKMMU pecHuliamu. KakoBa BEpOsITHOCTb POXK-
JIEHUs B JaHHOM cemMbe peOCHKa C ITTMHHBIMYU PECHULIAMU?

OIIeHKa OTBETOB oﬁyqalomerom Ha BOIIPOCHI

CojeprkaHue MIKaJIbl OLICHUBAHUS

ONeMEHTHI OLICHUBA- | 1y eYIOBACTRODH- Y 1OBIETBOPUTEIBHO Xoporio OtnuyHO

HA TEJIHHO

He 3aureno 3a4TeHo 3a4TeHo 3a4yTeHo
Cootserctsue oTBeTOB | [loMHOE HECOOT- Byauprenpuble mo-  |HesnaunTensHble [[10MHOE COOTBET-
(hOpMyIIMPOBKaM BO-  [BETCTBHUE TI0 BCEM rpelHOCTH HOrpeIHOCTH CTRHE
MMPOCOB (3a/T1aHMI1) BOITpOCaM
CrtpykTypa, nocienoBa-| IlonHoe Hecoot- [3HauutenbHOe Heco- |HesnauurenbHoe |[COOTBETCTBUE
TEIHHOCTh U JIOTUKA  |[BETCTBHE OTBETCTBHUE KPUTEPUIO [HECOOTBETCTBUE |[KPUTEPHIO MPHU OT-
OTBETa. Y MCHHE YETKO, [KPUTEPHIO. KPUTEPHIO BETE HA BCE BO-

MMOHSATHO, TPAMOTHO U
CBOOOJIHO M3JIaraTh
CBOU MBICIIU

[IPOCHI.

3HaHue HOPMAaTUBHBIX,
IPaBOBLIX TOKYMCHTOB
14 CHGHHaHBHOﬁ JIUTC-

paTypsbl

[TonHoe HE3HAHUE
HOPMAaTUBHOM U
[paBOBOM 0a3bl U
CIICLIMAJIbHOM JIN-
TepaTyphl

Hmeror mecTo cye-
CTBEHHBIE YITYIICHUS
(He3HaHME OOMbIIICH
YaCTU U3 JOKYMEHTOB
W CTICIIUATIBHOM JTU-
TepaTypsl 10 Ha3BaA-
HUIO, COACPIKAHUIO U
T.1.).

MmeroT MecTo He-
CYILLIECTBEHHBIE
VITYIIEHUS U He-
3HAHUE OT-
NEeNbHBIX (eau-
HUYHBIX) padoT U3
qrciaa 00s3a-
TEIBLHOM JINTEpa-

TYpBL.

TTomrOE COOTBET-
CTBUE TAHHOMY
KPUTEPHUIO OTBETOB
Ha BCE BOIIPOCHI.

'YMeHue yBs3bIBaTh
TEOPHIO C IPAKTUKOM, B
TOM YHCJIe B 001aCTH
po¢eCcCuOHATBHON
paboThI

YMeHue cBs3aTh
TEOPHIO C IPAKTHU-
KOl paboTHI HE
MTPOSIBIISIETCSI.

'YMeHHe CBA3aTh BO-
MMPOCHI TEOPUH U TIPAK-
TUKH MPOSIBIISETCA
penxo.

'YMeHue cBsA3aTh
BOITPOCHI TEOPUU
1 IPaKTHUKH B OC-
HOBHOM TIPO-
SIBIISIETCS.

[TonHOE cooTBeET-
CTBUC JaHHOMY
kputeputo. Crio-
COOHOCTb UHTETPH-
[POBATh 3HAHMS U
IpUBJIEKATh CBE-
NIeHUS U3 Pa3uy-
HBIX HAYYHBIX

chep
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KauecTBO OTBETOB Ha
TOTIOJTHUTEIBHBIE BO-
[IPOCHI

Ha Bce nomonuu-
TCJIBbHBIC BOHpOCLI
MpernoaaBaTelis J1a-
HBbI HeBepHBIe oT-
BETEI.

OTBeTHI Ha OOJIBIITYIO
qaCcThb JOIIOJITHUTCIIb-
HBIX BOIIPOCOB TIpe-
[10/1aBaTeIs 1aHbl He-
BEPHO.

1. JlaHbI HEMOJI-
HbIC OTBETHI Ha
TOTIOJIHUTEIIbHbIE
BOITPOCHI MTPETIO-
aBaTersl.

2. /laH oquH He-
BEpHBII OTBET Ha
TOTIOJIHUTEIbHBIE
BOITPOCHI IIPENO-
aBaTersl.

JlaHbI BEepHBIE OT-
BCTHI HA BCC 10O-
[OJIHUTEJIbHBIE
BOITPOCHI IIPETO-
aBaTels.

[Tpumeuanue: UTOroBas oreHKa GOpMUPYETCS KaK CpelHssd apupMeTHUecKas pe3yabTaToB
AJIEMEHTOB OLICHUBAHUSI.
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