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Bsenenue

OcHamienne 00meo0pa3oBaTeNbHBIX IIKOJI COBPEMEHHBIM aHAJIIOTOBBIM U IU(PPOBBIM 000-
pPYIOBaHUEM SIBIISIETCS MaTepuaibHOW 0a30i peanu3anuu (QenepajbHbIX TOCYIapCTBEHHBIX
00pa30BaTeNbHBIX CTaHAAPTOB. JTO OTKPHIBAET HOBBIE BO3MOXKHOCTH B YPOUHOM M BHEYpPOUHOH,
BHEKJIACCHOW JIEATETIbHOCTH U SIBISIETCS HEOTHEMJIEMBIM YCIOBHEM (OPMUPOBAHUS  BBICO-
KOTEXHOJIOTHYHOM Cpellbl MIKOJIBI, 0€3 KOTOPOH CIOKHO IMPEICTAaBUTh HE TOJBKO MPOQPHILHOE
oOydeHue, HO U COBPEMEHHBIA 00pa30BaTeNbHBINA Mpolecc B 1enoM. Paspacraercs mone B3auMoaeHCTBUs
YUYEHHKA M YYUTEI, KOTOPOE PACIPOCTPAHAETCS 32 CTEHBI IIKOJIBI B PEATIbHbI UBUPTYAJIbHBIA COLIUYM.

[lemn n 3anaun «IlIkombHOTO KBaHTOPHYMA)

Llensto co3manus «llIkonbHOrO KBaHTOpHMyMa» SBISETCS OpraHU3alMs 00pa30BaTENbHOM
NeSITENIbHOCTU B cpepe OOIIero u JOMOJIHUTEIBHOTO 00pa30BaHusl, HalpaBjeHHas Ha CO3JaHUE
YCIIOBUN I pacIIUpeHHsl CoepkaHHUs o0Iiero oOpa3oBaHUs M Pa3BUTHUS Y OOydarouiuxcs
COBPEMEHHBIX KOMIETEHIMI 1 HaBBIKOB, B TOM YHCJIE €CTECTBEHHO-HAYYHON IPaMOTHOCTH, (OPMUPOBAHUS
KPUTUYECKOI0 W KPCAaTHUBHOI'O MBIIIJICHUA, COBEPIICHCTBOBAHNSA HABBIKOB eCTeCTBeHHO-Hay‘IHOﬁ )41
TEXHOJIOTHYECKOM HaHpaBHeHHOCTeﬁ, a TaKK€ ITOBBIINICHUA KaquTBaO6pa3OBaHI/I5[.

Coznanmne «llIkonpbHOro KBaHTOpHyMma» Ha 0a3e 001eo0pa3oBaTeIbHON OpraHu3alnuu
IpEe/IoJaraeT NCTOIb30BaHue PHOOPETAEMOT0 000PYAOBaHNS, CPEICTB O0YUCHUS M BOCITUTAHUS JUTS
yIIyOJIEHHOTO OCBOCHHS OCHOBHBIX 00pa3oBaTEIbHBIX MPOTPAMM OCHOBHOTO OOIIETO H CpPEIHETO
obmiero 00pa3oBaHMs, BHEYPOUHOM MAESTENHHOCTH, MPOTPAMM JOTONHUTENBHOTO 00pa30BaHHUS, B TOM
YHUCJIE €CTECTBEHHO-HAYYHOM U TEXHUYECKOUN HAIIPABICHHOCTEH.

3agauaMu JIETCKOro TexHonapka «KBaHTOpHyM» SBISIOTCS:

¢ peayM3alsg OCHOBHBIX OOIIEOOpa30BaTENBHBIX MPOrPaMM TIO YUE€OHBIM TIpeIMeTaMm

€CTECTBEHHO-HAY4YHON HAMpaBICHHOCTH, B TOM YHUCIE B paMKax BHEYpPOUHOM JEATENbHO- CTU
00yJaroImXcs;
¢ pa3paboTKa W pealu3anusi PasHOYPOBHEBBIX OTOJHHUTEIBHBIX OO0IIe00pa3oBaTeIbHbIX
IpOrpaMM €CTECTBEHHO-HAYYHOU HAMpPABIEHHOCTH, a TAaK)Ke WHBIX POrpaMM, B TOM YHC- Jie B
KaHUKYJSIPHBII IEpUO/T;

¢ BOBJICYEHUE OOYYAIONIMXCA U MEJarOrH4eckKuX pabOTHUKOB B MPOEKTHYIO NEATEIbHOCTS;

¢ OpraHu3aius BHEY4YeOHOH NeATeTbHOCTH B KAaHUKYJISPHBIA MepHoA, pa3paboTka M peaiu- 3alus
COOTBETCTBYIOIMX 00pa30BaTeNbHBIX MPOTpaMM, B TOM YHCJE IS Jarepeil, opra- HU30BAHHBIX
00pa3oBaTebHBIMU OPTaHU3aLUSIMU B KAHUKYJISIPHBIH TEpUOT;

* TIOBBIIIEHHE MPOGECCHOHATLHOTO MAaCTEpCTBAa TMENarori4ecKuX pabOTHUKOB JETCKOTO

TexHomapka «KBaHTOpHyM», peanu3yIOIMX OCHOBHbIE M IOMOJHHUTENbHBIE 0011e00pa3o-
BaTeJIbHbIC IPOTPAMMBI.

C mMatepHanbHO-TEXHUYECKOM CTOPOHBI B 3aaun co3nanus «LLIkoapHOro KBaHTOpHyMa» BXOAUT Pa3BUTHE

o0pasoBatenbHON HH(MPACTPYKTYphHl 00IIe00pa3oBaTeNbHON OpraHM3alliy, B TOM YHCIIE OCHAIIEHHE 001eo0pa3oBaTenbHOM
OpraHU3allNu:

¢ 060py2[OBaHI/IeM, CpeaACTBaMu 06y‘-ICHI/I§I W BOCIIMTaHUA Ui paCIIMPCHUSA BO3MOKHOCTEH N3YyUYCHUA
(B TOM YHCJIC BKCHepI/IMeHTaJ'ILHOFO) MpeaAMETOB, KYpCOB, JTUCHUIIINH (MOI[y-J'ICfI) CCTCCTBCHHO-
HaquOﬁ )51 TEXHOJIOTUYECKOM HaHpaBHeHHOCTeﬁ npu peajmm3anun OCHOBHBIX
06H1606pa30BaTeJ'IBHBIX IporpamMm M JOTIOJIHUTCIbHBIX 06]]_[60613330B8.TCJ'IL' HBIX TIpOTrpaMM;

¢ O60py,[[OBaHI/IeM, cpeacrBaMu O6y‘leHI/I$I N BOCIHHUTAHUA I HA4YaJIbHOI'O 3HAKOMCTBA
06yqa}0m1/1xcsi C MPOCKTUPOBAHUCM U KOHCTPYHPOBAHUCM pO6OTOB, 06yquH}I OCHOBaM
KOHCTPYUPOBAHUA U MPOrpaMMUPOBAHUSA, HTPHUHIHIIOB (I)YHKI_II/IOHI/IpOBaHI/IH N OCHOBbI
pa3pa6OTKI/I I/IH(bOpMaL[I/IOHHLIX CUCTEM U allllapaTHO-NIPOTPAMMHBIX KOMIIJICKCOB U T. [I.;

¢ KOMIIBIOTCPHBIM, MPE3CHTAIIMOHHBIM W MHBIM 060py,ZLOBaHI/ICM, B TOM YHCIIC UIA peain3a- IUn
nporpaMm OOIOJIHHUTECIBHOIO O6pa3OBaHI/I$I €CTCCTBCHHO- Haquoﬁ U TEXHUYECKOMH



HaIlpaBJICHHOCTEM.

Bricokasi CII0O)KHOCTH paboOThI C COBpEMEHHBIM IU(POBBIM, obOecredeHne ero pabdoTo-
CIIOCOOHOCTH, HEIOCTATOYHOCTh METOJMYECKOr0 OobecredeHHus — BCE ATO 3a4acTylo BCTYNAaeT B
MPOTHBOPEUHE C HENOCTATOUHOCTHIO HH()OPMAIIMOHHBIX U HHCTPYMEHTABHBIX KOMIIETCHIIMUIIE/IArora.
Pa3penienne naHHOTO KOH(IIMKTa BO3MOXKHO B NMPAKTHYECKOH JIEATCIBHOCTH, B BbI- TIOJHCHHUH
JEMOHCTPALMOHHBIX M J1a00PaTOPHBIX pabOT, OpraHU3aluy J1ab0pPaTOPHOrO JKCIe- PUMEHTA, B
OpraHM3alUK MPOCKTHON W y4eOHO-MCCIIeIOBATENbCKON IeATENbHOCTH 00y4aro- muxcs. B mpouecce
IKCIICPUMEHTAILHOM pabOThl yyamuecss MPHOOPETAIOT OMBIT TO3HAHWS PEATBHOCTH, SBIISIOIIUNCS
BXHBIM 3TarioM (OPMUPOBAHKS Y HHUX YOEXKICHUI, KOTOPBIE, CBOIO OYEpe/ib, COCTABIISIOT OCHOBY
HAyYHOTO0 MHPOBO33peHHs. B TO ke BpeMs METOIMKA IOCTAHOB- KM JKCIEpUMeHTa. IMEHHO Mmo3TOMy
npeajaraeMbie B JJAHHOM MOCOOMH YpPOKH, JTa0OpaTOpHbIE M TPaKTHYECKHE pabOThl CHAOXKEHBI
METOJMYECCKAM KOMMEHTapHUeM, MAaTpPHUICH JUIS COOCTBEH- HOTO MPOQECCHOHAILHOTO TMOWCKA, IS
aJlanTaniy MaTePHAIOB K YCJIOBHSM KOHKPETHOTO 00- pa3oBaTENbHOTO y4pexkaeHus. Temaruka
paccMaTpUBaeMBIX 3KCIIEPUMEHTOB, KOJIMUYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYpE TPHUMEPHOM
00pa30BaTeIIbHON TPOTpaMMBl M0 XUMHH, CO- JAepkaHuio denepalbHOTO TOCYIapCTBEHHOTO
obpazoBarenbHoro cranaapta (PI'OC) cpenne-ro (0cHOBHOTO) 0011I€T0 00pa30BaHMS.

[TocTaBmsieMble B IIKOJIBI COBpEMEHHBIE CpelcTBa 00ydeHuss B pamkax «lIIkoibHOTO KBaH-
TOpHUyMa» COJIEPKAT KaK y)Ke N3BECTHOE 000pyI0BaHKE, TaK U MPHHIMIHAIEHO HOBOe. [Ipex-me Beero,
aT0 1M(ppoBEIe Maboparopuu ¢ HaOOpaMH TATYMKOB, MO3BOJISIONIAE MPOBOJAUTH W3- MEPEHUS
GMBHIECKIX, XUMHIECKUX, (PU3UOIOTHIECKUX TTAPAMETPOB OKPYKAFOMICH CPEIbl HOPTaHU3MOB.

B ocHOBY 00OpazoBaTenbHON MPOrpaMMbl 3aJI0KEHO TMPUMEHEHHE MUGPOBBIX JTA00PATOPHIA.
PaccMoTpeHHBIE B TIOCOOMH OMBITHI MPOILIM NMIMPOKYIO ampoOamuio. MHOTOJETHSS MpaKTHKa
UCIIOJIb30BaHUs IU(PPOBBIX J1a0OpaToOpuil U MHUKPOCKONMYECKOW TEXHUKH B ILIKOJE IOKa3aia, 4To
COBPEMEHHBIE TEXHUYECKUE CPE/ICTBA OOYyUYEHHUsS HOBOTO TMOKOJICHUS TO3BOJSIOT JOOUTHCS BBICOKOTO
YPOBHS YCBOCHUS 3HAHUM, (OPMUPOBAHUS MPAKTUYECKUX HABBIKOB OMOJOTHUECKUX HCCIIEIOBAHUM,
YCTOWYMBOIO pOCTa MO3HABATENLHOTO MHTEpEca LIKOJIBHUKOB U, KaK CJIEACTBHE BBICOKOTO YpPOBHS
y4eOHOI MOTHBAITUH.

Baxkneimet st yautenss 0COOEHHOCTBIO IUGPOBBIX JTA0OPATOPHA SBIIETCS TO, 00CTOs-
TEJIbCTBO, YTO NMPUMEHEHHE LU(PPOBBIX AATYMKOB PE3KO COKpPAIIAET BpeMs, HEOOXoIuMoe Ha
NpPOBE/ICHUE H3MEpPEeHUH M JKCIepuMeHTa. B pesynbTaTe MOSBISIOTCS HOBBIE BO3MOXKHOCTH IO
OpraHu3aIuy ypokKa:

1. B TeYeHHE OJHOTO YPOKa, BO3MOXKHO, TIPOBECTHU HE OJIHY, & JIBE — TPH JT1a00PATOPHBIXPAOOTHI;

W3MEHHUTh METOJIMKY U IMPOBECTH 00JIee CIOKHYIO J1a00paTOpHYIO paboTy;
1. cnmenathb 1aOOPATOPHYIO PabOTY YaCThIO YPOKa M3YUCHHs HOBBIX 3HAHM WM 00001Ie-HHU.
3. IIMPOKO MCTONB30BaTh JEMOHCTPAIMOHHBIA IKCIICPHMEHT.
B coctapnennn miaHoB abopaTOpHBIX pabOT aBTOPHI MOCTAPATHMCh OTPA3UTh MEPBHIE J[BE U3

TNICPCUYUCICHHBIX BO3M0)I(HOCT€I>’I, 4 B IIaHaX YPOKOB — IIOCJICAHUC OBC.

Hacrosmee mocooue I[IpU3BaHO IIOMOYb II€AaroraM B pcaiu3aliun 06p330BaTeJ'II>HLIX IIpo- Ir'paMM

06H16F0 1 OOIIOJIHUTCIIBHOI'O O6pa30BaHI/IH, B pa3spClICHUM BO3HHUKAIOMIUX prI[HOCTCﬁ Ipu pa60Te C
060py,Z[OBaHI/I€M ACTCKOT'0 TCXHOIIApKa «KBaHTOpI/IYM)).
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[IIKobHBI KBAaHTOPUYM — KOMIUIEKT Y4e€OHOro 0OOpy/IOBaHHs JETCKOTO TEXHOMapKa, Ma-
TepuasibHas 0asza JUIs CO3JaHHMsA MHHOBALMOHHONW 00pa30BaTeNbHOM Cpesibl B KOTOpoMl (GopMupy- eTcs H
pa3BHBaeTCs M300peTaTeNbCKOe, KPEATUBHOE M KPUTHUECKOE MBILIICHHE 00yJarOIIUXCS.

Lludposas (koMnbloTepHas) 1a00paTopus — KOMIUIEKT yueOHOTro 000pyI0BaHMS, BKIIOUYAIOIINHA
U3MEpUTENbHbIN 070K, HHTEpdeiic KOTOPOro MO3BOIAET 00ECTIEUNBATD CBSI3b C
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pEeTUCTPaTOpoOM [aHHBIX, U HA0Op JAaTYMKOB, PETHCTPUPYIOLMIMX 3HAYECHUS DPAa3NIMYHBIX (H3Mde- CKUX
BEJIMYMH.

[Tporpammuoe obecneuenre Releon Lite (ITO Releon) — mporpammuoe oOecrieue- Hue,
HOCTaBJIsIEMOe B cocTaBe MupoBoii 1abopaTopuu, odecreynBaroniee padoTy JaTYMKOB,COXpPAHECHUE U
MIEPBUYHYIO 00pa0O0TKY MOJIYICHHBIX TaHHBIX.

MynbTHIATYMK — TUQPPOBOI TaTUMK, MO3BOJAIONINN BECTH OJHOBPEMEHHO YYET HECKOIb- KHX
H0Ka3areliel OKpyKarollel cpeibl U (pU3M0IOrMYECKHX IT0Ka3aTeNnell opraHu3Ma uyesioBe-Ka.

MonoxaTunk — 1uppoBON TATYKMK, MO3BOJSIONIMN BECTH OJHOBPEMEHHO YUYET TOJIBKO OJ-
HOT'0 [10Ka3aTeNs OKPYXKaroLel cpeabl WK (PU3H0NIOrHYecKoro Moka3aTess OpraHiu3Ma 4eno-BeKa.

Peructparop AaHHBIX — 3JIEKTPOHHOE YCTPOWCTBO (MHTEPAKTUBHAS JOCKA, MEPCOHAIb- HbIH
KOMIIBIOTED, HOYTOYK, MIIAHIIET, MOOWIbHBIN Tenedon) moyiepkuBaronie padoty I10 Releon.

JlorupoBanue — pexuM paboThl 1HppoBoM nabopaTopuu, NpU KOTOPOM JaTyMK paboTa- eT 0e3
perucTpaTopa JaHHBIX, C BO3MOXKHOCTBIO IMOCTEYIONIEH 3arpy3Ku pe3yJbTaToOB H3Mepe- HUil B MaMATh
perucrpaTopa JaHHBIX.

CBsizka JaTUYUKOB — PEXKHUM paboThl IU(POBOI J1abopaTopuu, MpyU KOTOPOM Ha IKpaHe
peructparopa JaHHbIX Ipaduuecku otodpaxkaercs paboTa OJHOBPEMEHHO ABYX U Oojee Mmoi-
KITFOUEHHBIX IU(GPOBBIX JATIYHKOB.

[Tonxonpsl K CTPYKTYPHPOBAHUIO MaTEpHAIIOB

B o0pazoBatenbHOi mporpamMme TPeICTaBICHBI CICAYIONIHE Pa3IeIibl:

1. Knerka

1. Pa3sMHOXCHHE ¥ Pa3BUTHE OPraHU3MOB

3. OCHOBBI TEHETHKH M CENEKIIN

4, Bun

5. Dxocucrembl

JlaHHbBIE pa3zesbl BEIOpaHbl ¢ YI€TOM HamOoJjIee IMMPOKUX BO3MOXKHOCTEH MO MPUMEHEHHUIO
obopynoBanus «lIIkoJpHOTO KBaHTOPHYMa» Kak JJIsl TIPOBEICHHUS JIAOOPATOPHBIX padoT, TaKk W JJIs
JIEMOHCTPAIIMOHHOTO 3KCIeprMeHTa. KpoMe Toro, nepeurcieHHbie pas3ieiibl 001a1al0T HauOoIbIIHM
MOTCHIMAJIOM JUI OPraHU3aldM MPOEKTHOM W HCCICIOBATEIbCKON JEATENLHOCTH O0YJarOIIUXC.
bronorudeckoe HaOMIOJACHWE W IKCIEPHUMEHT MPOBOJATCSA B (opMme Jlabopa- TOPHBIX padoT U
JIeMOHCTpaIMi. J[eMOHCTPAIMOHHBIN SKCIIEPUMEHT TIPOBOIUTCSA B CICAYIONIMX CIIyYasX:

a) MMEIoIeecs B HAJIMYUU KOJHMYECTBO HPHUOOPOB M IU(MPOBBIX JAaTYUKOB HE IMO3BOJISICT

OpraHU30BaTh MHIMBUIYAJIbHYIO, TAPHYIO HIIU TPYIITIOBYIO JIA0OPATOPHYIO paboTy;
0) SKCIEPUMEHT MMEET HEeOOJBINYI0 TPOIOIKUTEIBLHOCTD M CIOKHOCTh M BXOJAUT B CTPYK- TYpY
ypoKa.

Jlis u3ydenust npeamera « buosiorus» Ha 3Tane OCHOBHOTO 001Iero 00pa3oBaHus Ha 6a30-BOM
ypoBHe oTBouTCs 68 yacos (1 vac B Hezer0):

10 xmacc — 34 uaca,

11 xnacc — 34 4aca.

B npakTrKe poCCHIICKHX KO Ha yTITyOIEHHOM YPOBHE HA 00yUYCHHE OUOIOTHH OTBOJUTCSAOT 3 710
5 9acoB B HEJIEIIO.

JlanHas 0Opa3oBatesbHas MPOrpaMMa 00ECTICYMBACT CO3HATEIBHOE YCBOCHUE YUAIIMMHCSIBAXHEUIIINX
OMOJIOTUYECKUX MOHATHIA, 3aKOHOB U T€OpUH, GOPMUPYET MPeCTaBICHUE O POJIU



OMOJIOTUM B TMO3HAHUU >KMBOTO MHpa U B KM3HM uesnoBeka. OCHOBHOE BHUMAaHUE YIETSACTCS
CYILTHOCTU OMOJIOTUYECKHX SIBIICHUH, IPOIIECCOB U METO/IaM UX U3YUCHHUS.

CTpyKTypa MpeACTaBICHHBIX B JAHHOM METOJMYECKOM IIOCOOHH IIAHOB YPOKOB M J1a00pa-TOPHBIX
paboT OTpaxkaeTcs TOCIEeIOBATEILHOCTh M3YyUeHHS W cojaepxanus Ouonormu B 10—11 kimaccax.
OcHoBHoOe conepxanue kypca ouonoruu 10—11 kmaccoB MOCBSAIIEHO OCHOBaM 00- Iei OMOJIOTHH.
Ono HampaBiieHo Ha 0000mIeHre OOIMPHBIX (AKTHIECKUX 3HAHHN M CHEIH- aJbHBIX MPAKTHIECKUX
yMeHHH, c(OPMHUPOBAHHBIX B MPEABIIYIINX KIIACCAX, TECHO CBS3aHO CPa3BHTUEM OHMONOTHYECKON HAyKH
B IIEJIOM U XapaKTepU3yeT COBPEMEHHBII YPOBEHb €€ pa3BU- THSI.

OIHUM W3 OCHOBHBIX MPHHIMIIOB MOCTPOEHHS MPOTPaMMBI SIBJISETCS MPUHIMI JOCTYITHO- CTH.
DKcnepuMeHTaIbHBIE JaHHBIE, TOTyYeHHBIE YIAIMMHUCS MPH BHITIOTHEHUH KOJINYECTBEH-HBIX OIBITOB,
MO3BOJISIIOT YYAIIUMCST CAMOCTOSTENBHO JIeTaTh BBIBOJBI, BBISBIATH 3aKOHOMep- HOCTH. [lomxonsl,
3aJI0KEHHBIE B COJIEPXKAaHHE MPOTPaMMBI Kypca, CO3Jal0T HEOOXOAMMBIE YCIOBHUS ISl CHCTEMHOTO
YCBOGHUS YUYalIUMHCS OCHOB HAyKHW, JUISI OOECIIEYECHHUsS] Pa3BHBAIO- IIETO W BOCIHUTHIBAIOLIETO
BO3JIeHCTBHS 00y4eHHsI HA JMYHOCTH ydarerocs. ®opmupyemble 3HaHHS JOJKHBI CTaTh OCHOBOM
CHUCTEMBI yOKICHHH IIKOJTBHHKA, SIIPOM €r0 HAyIHOTO MHPO- BO33PEHHUSL.

Onmcanne MaTCpHaHBHO'TCXHHqCCKOﬁ 0a3bl

«1IxobHOTO KBAHTOPHYMa», HCIIOIB3YEMOT0 I peann3alu 00pa3oBaTeIbHbIX
TMPOrpaMMB paMKax MpenojiaBaHus OMOI0ruu

MarepuanbHo-Texnnyeckas 0aza «lllkonmpHOro KBaHTOpHyMa» BKJIOYaeT B ceds IM(poBbIE
71ab0paTopHu, MUKPOCKOIIMYECKYIO TEXHUKY, HAOOPbI KIIACCHYECKOTr0 000py10BaHHUS IS IPO-BEACHUS
OMOJNIOTMYECKOr0 MPAKTUKyMa, B TOM YHCJIE MO paboTe € MHUKPOCKONMAMH. YUHUTHIBas MPaKTHYECKUN
OMBIT MPUMEHEHUs TAHHOTO 000PYIOBaHUS HA YpOKaX OMOJIOTHU U B MIPOEKT- HO-UCCIIEOBATEILCKON
NeSITENIbHOCTH, MBI CIIeJIaéM OCHOBHOM akIIEHT Ha OMHUCaHUU IU(PO- BBIX Ja0OpaTOpuil M HX
BO3MOXHOCTSX. [Ipu 3TOM 1IdpoBbIe 1a00paTOprn B KOMILIEKTALIUN

«buonorusy, «3Jkonorusy, «DU3NOTOTUS» COAEPKAT KaK HHIWBUIYyaJbHbIE TATYUKU, TaK U
noBTopsitonecs (Tabn. 1). Ha3Banus mocneaHux B MpuBeIeHHON TaONuIle BbIIETICHBI KYpPCH- BOM.
Hannune nonoOHBIX MOBTOPSIIOMIMXCS JAaTYMKOB pACHIMPSET BO3MOXKHOCTHU IMeAarora Io
OpraHu3aiuu J1a00paTOPHOTO NPAKTUKYMA.

Tabnuya 1
Jlatuuky 1uppoBbIX 1a00paTOPHii 0 OUOIOTUH, KOJIOTHU U (PU3HOTIOTHH
No /i buonorus DkoJnorus duszuonorus
1 Bnasicnocmu 6030yxa Braoswcnocmu 6030yxa ApTepuanbHOro TaBieHus
2 Dnexmponposooumocmu | Dnekmponpogooumocmu ITyneca
3 Ocsewénnocmu OcsewenHocmu OcsewenHocmu
4 pH pH pH
5 Temnepamypul oxpyrcaro- Temnepamypul oxkpyscaroujeti | Temnepamypul mena
weti cpeovl cpeobvl
6 Hurpar-nonos YacToThl AbIXaHUS
7 XII0pUA-HOHOB YckopeHus
8 3ByKa OKT




9 BnasxxHOCTH IIOUBBI Cunbl (3promerp)

10 Kucnopona

11 OnTruecKoil MIOTHOCTU
5251M (KonopuMeTp)

12 OnTHyecKoi MJIOTHOCTH
470HM (KOJIOpUMETD)

13 MyTtHocTH (TypOumumMeTp)

14 Oxwucu yriepoaa

JIaTuvKy U TOMOTHUTENbHBIE MaTepUasbl (TIEPEXOAHUKH, YyBCTBUTENILHBIC JIEMEHTBI, METO- TUIECKUE
MaTepHabl, 3apSTHOE YCTPOUCTBO U JIP.) KOMILUICKTYIOTCS B KOPOOKU-4eMo1aHsbI (puc. 1)

Hwxe nana xparkas xapakTepucTuka HUGPOBBIX AATYUKOB, MPHUBEIEHBI BHISBICHHBIE Ha
MIPaKTHUKE TEXHOJOTHMYECKHe OCOOEHHOCTH NMPUMEHEHUs. YUET ITHUX OCOOCHHOCTEH IMO3BOJMUT
NPaBWIBHO UCTIONB30BATh JATYUKHU U MIPOATUTH CPOK UX CITYKOBI.

B xommiexre nudpoBeix gabopatopuil copepxkarcs MyIbTHAATIUKA U MOHOAATUHKU.

IDPOBAS)
BOPATORUS)

Puc. 1. Kommext nugpoBoii 1adopatopin

MynbTHIATYMK 110 OUOJOTHH MO3BOJISET U3MEPSATh CIEAYIOIIHE TOKA3aTeH: BIAKHOCTh BO3IyXa
3NEKTPONPOBOIUMOCTD OCBEeIIEHHOCTH PH TeMmepatypy Okpykarouiei cpeipl (BO3Ly- Xa), TeMIepatypy
pacTBOpoB (puc. 2).
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CAEAAHO B POCCIAN
840-003

Puc. 2. MynsTHIaTINK 1O OWOJNOTHH: 1 — Temmeparypa pacTBOPOB, 2 — 3JIEKTPOIPOBOIH-MOCTh, 3 —
OCBEIIEHHOCTh, 4 — OTHOCHTENbHAS BIAKHOCTh BO3AyXa, 5 — TeMIepaTypa OKpyKarolien cpe/pl, 6
— pH

MynbTUIATYUK 1O DKOJOTUU TIO3BOJISIET M3MEPATHh CIACAYIOIHME TMOKa3aTen: BOIOPOIHBIN
MOKa3aTellb BOAHBIX CPell, KOHIICHTPAIMH HUTPAT-UOHOB M XJIOPHUI-UOHOB, JEKTPOIPOBOA- HOCTD,

BI&XKHOCTh, OCBENIEHHOCTh, TEMIIEPATYPY OKPY’KAIOIIEH CPEe/Ibl, TEMIIEPATypy PacTBO-POB, PACTBOPOB
1 TBEPaBIX Tea (puc. 3).

Puc. 3. MynbTHIAaTUHK 110 3KOJIOTUH: | — OCBEIEHHOCTD, 2 — OTHOCHTENbHAS BIAKHOCTh
BO3/1yXa, 3 — TeMIepaTypa OKpy>Karolle cpeibl, 4 — TeMiepaTypa pacTBOpOB, S — HUT-pat-
WOHBI, 6 — XJIOpUI-HOHBL, 7 — pH, 8 — 311eKTpONPOBOTHOCTh

MYJILTI/II[aT‘-II/IK 8 (0] (1)H3HOJ'IOFI/II/I TIO3BOJIACT OMPEACIIATE apTCPUATIbHOC AaBJICHUC, ITYJIbC,



TEMIIepaTypy Tella, YaCTOTY JbIXaHHUs, YCKOPCHHE IBHKEHUS (pHC. 3).
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CAEAAHO B POCCVA
35)-000

Puc. 3. MynbTuaaTauk no ¢usnonorud: 1 — temmeparypa Tena, 2 — IyJIbC, 3 — YacToTa JbI-XaHHsA
(HameT ChEMHBIA MYHIIITYK)

OOwas xapakTepucTHka IU(QPOBBIX AaTUUKOB

JlaTunky pU3nUeCKuX MmapaMeTpoB OKPYKAIOIICH Cpeapl

JlaT4uK BIAXXKHOCTH BO3IyXa — IpEIHA3HAYCH I U3MEPEHHS OTHOCHTEIBLHON BJIAXKHO- CTH BO3JIyXa.
JlaT4nK BCTPOCH B MYJIBTUIATUYMKH 110 OMOJIOTHH U SKOJIOTHH. J[rana3oH u3mepe- Hus BIaKHOCTH: OT 0
10 100 %. Pazpemienue no Biaxkuoctu: 0,1 %. Bpemst ycranoBnenusicuraana: 17 C.

JlaTuuk OCBEHMIEHHOCTH — W3MEPSET YpPOBEHb OCBEIICHHOCTH M O0JaJaeT CIEKTPaIbHOU
YyBCTBUTEILHOCTBIO ONU3KOW K UYBCTBUTEIILHOCTH YEIOBEYECKOTO IJiasza. JlaTuuk BCTpoeH B
MyJIBTUIATYUKH 110 Ouonoruu u skonoruu. [uanazon uzmepenus: ot 0 o 188 000 nk. OtHOCH- TenbHAs
norpemHocTh: 15 %. Jlmamazon pabGoumx mauH BonH: oT 350 no 780 mm. TexHomorumde- ckue
0COOEHHOCTH: YyBCTBHUTEJICH K HAMIPABIICHUIO HA HCTOYHUK CBETA.

JIaTuMK BIQKHOCTH TOYBBI — TMpPEJHA3HAYEH IJIsl M3MEPEHUS CTENEHH YBIA)KHEHHS IMOY- BBI,
BBIDOKEHHOW B TMpoIeHTax. [IpuMeHseTcs B arpodKOJIOTHUECKMX M CEIbCKOXO3SHCTBEHHBIX
HCCIEI0BAHUIX.



Puc. 4. JlaT4nK BIaXXHOCTH TTOYBBI

JIaTuuK 3JIEKTPONpPOBOAUMOCTH — MpeAHA3HAuYeH /I PETHCTpallid U U3MEPEHHs yIeNbHOM
AIEKTPONIPOBOTHOCTH JKUAKHX CPel, B TOM YHCIIC M BOJIHBIX PacTBOPOB BeliecTB (puc. 5).
[IpumensieTcst mpu M3y4YE€HUU XapaKTEPUCTUK BOJHBIX PAacTBOPOB, B TOM 4YHCIE MOY- BEHHBIX
BBITSIKEK.



Puc. 5. JlaTunk 3neKTpornpoBOAUMOCTH

JlaTuuk TemriepaTtypbl OKpY)Karolleld cpeibl — U3MepsieT TeMIepaTypy BO3AYIIHOM CpeJIbl.
JlaTuuK BCTpOEH B MYJIBTHIATYUKK 1O OMOJIOTUH U SKOJIOTHH.

JlaTuuk TeMmepaTypsl pacTBOPOB — H3MEpsIeT TEMIEpaTypy pacTBOPOB U chimydux Ten. OcHaméH
BBIHOCHBIM M TEPMETUYHBIM TEMIIEPaTYPHBIM 30H0M, YCTOHYUBBIM K JIJaOOPAaTOPHBIM peareHTaM (puc. 6).

Huanazon umepennii ot —40 no +180 OC. TexHomornuecknue 0COOEHHO- CTH: IS MOJTyYCHUS
JOCTOBEPHBIX JTAHHBIX BECh 30HJ JIOJDKCH HAXOJHUTHCS B U3MEPSEMOM cpe- Zie, B TIPOTHUBOIOIOKHOM
Cly4ae BO3HMKAET 3HAUMTENbHAS MOTPEHIHOCTh M3-3a TEIUIONepeNa- Y M0 METAUTMYeCKOMY 30HIY H
paccesHuS TMOO MOTJIONICHHS YHEPIUU B TOM MECTE, TJIe OH HE HAXOIUTCS B U3MEPAEMOM Cperie.

Puc. 6. JlaTuuk TemrepaTypbl pacTBOPOB

JlaTuuk 3ByKa — HU3MEpPSET ypOBEHb LIYMOB B OKPYKAIOLIEH Cpele U NpHU OLEHKE IIyMO-
HOIJIOIAOLINX U30MATOpOoB. [IuHaMuueckuit auanaszol: ot 30 mo 130 nb. YactoTHslil 1uana-30H: OT
50 I'u o 8 xI'm. Paspemenue: 0,1 nbA (akyctuueckue penubensl). TexHONIOrHYECKHE 0COOEHHOCTH:
JaTYUK YyBCTBUTEIIEH K PE3KMM 3ByKaM, KOTOPBIE MOTYT JIaTh 3aBbILICHHBIE PE-3YJIbTaThl U3MEPEHUIL.
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Puc. 7. JlaT4uk 3ByKa

JlaTuuk MyTHOCTH (TypOMAMMETp) — OINpeeNsieT MyTHOCTh PacTBOpa B MH(PAKpaCHOM Hara3oHe
CBETa Ha OCHOBAaHMU HU3MEPEHHS WMHTEHCHBHOCTU CBETOBOTO IOTOKAa PACCESHHOTO YacTHLAMHU,
B3BEIICHHBIMU B KOHTpospyeMoM pactBope (puc. 8). uamason msmepenus: ot 0 mo 200 NTU
(Nephelometric Turbidity Units — nedenomerpuueckue emuHuipl MyTHOCTH). Pas- pemenune: 1 NTU.
JlnuHa BosHBI McToYHMKA cBeta: 940 HM. TexHomormdyeckue 0COOCHHOCTH: TpeOyeTcss XOpOIIo
MIPOMBIBATh KIOBETY VI HCCIIEAYEMOTO PacTBOPA.

JlaTuuK ONTHYECKOW IJIOTHOCTH (KOJIOPUMETP) — MpeAHa3HAueH AJIs U3MEPEHUs OI- TUYECKOi
IUVIOTHOCTU PAacTBOPOB HA 3a/IaHHOM UTMHE BOJIHBI (M3MEpSET KOJMYECTBO MPOIyC- KaeMOTrO CBETa
4yepe3 UCCIEAyeMbI pacTBOP MU OMNpeNeSIeHHON JIHMHE BOJHBI). B KOMIUIEKT BXOAAT IATYUKH C
Pa3IMYHON JJTMHOM BOJIH MOJYIPOBOAHMKOBBIX HCTOUYHUKOB cBeTa: 465 u 525 uMm (puc. 8). [uanazon
u3Mmepenust kospounuenta nponyckanus cseta: oT 0 1o 100 %. Paspemienue npu nsmMepeHun
ko3¢ duirenta npomyckanus: 0,1 %. unanaszon u3Mepenus omn- tuueckoil miotHoctu: ot 0 10 2 D.
Pazpemienue nmpu namepennu ontuieckoi miorHocty: 0,01
D. [lnuna ontudeckoro myTtu koBeThl: 10 MM. O0bEM KroBeThl: 4 Mil. TexHOIOTHYECKHE 0COOCH- HOCTH:
TpebyeTcs XOpOIIO MPOMBIBATh KIOBETY ISl HCCIIEAYEMOT0 PacTBOpa.

T — e Undposoit AaTwK

Lndposon AaTMX Linposoit aaTymx ONTHHECKOR IAOTHOCTH
o TypOwammeTp (sy1momep) ONTHYECKDR NINCTHOCTH {525 nM)
e

(470 1en)

Puc. 8. laTauxu MyTHOCTH (CNeBa), ONTHYECKOM TIOTHOCTH Ha 465 HM (B 1IeHTpe)u 525 HM
(cipaBa)



JIaTunKy XUMHYIECKHX TIApaMETPOB OKPYXKAIOIIEH Cpejibl
Jarunk pH — npepHasHaueH 1 U3MEPEHHs BOAOPOJHOTO MOKA3aTeNs B BOJHBIX PacTBO-pax (puc.
4, myukrt 2). Inanazon uzmepenus: ot 0 1o 14 pH. Paspemenue: 0,01 pH. Jlnanazon pabounx temmeparyp:
or 10 mo 80 °C. Jlnmna wm3mepurensHOro smekrpona: 140 mm. Mcmonbsy- ercs mist u3MepeHHs
BOJZIOPOJIHOTO TIOKa3aTeNsi BOJHBIX PACTBOPOB, B pPa3IMYHBIX HCCIENOBA- HUAX OOBEKTOB
OKpYKArOLIEH Cpebl.
TexHonormyeckre 0cOOEHHOCTH:
a) cTa0mwIM3aiys MOKa3aH!uil HACTYIAeT B TeYEHHE OT 2 JI0 / MUH (3TO BPeMs OHOTO M3Me- PeHH);
0) mepen U3MepEeHHeM | TI0CTIe HEro HeoOXOAMMO TPOMBIBATh B IUCTUIUIMPOBAHHOH BOJE, YTOOBI HE
cOmIach KaaTuOpPOBKa;
B) B HWJKHEH Y9acTH AJIEKTPOJIa HAXOMUTCS CTEKIISTHHBIN IIapHK, YYBCTBHTEIBHBIA K yAapam, 4To
TpeOyeT OCTOPOKHOCTH B OOpAIEHHN;
r) IpH XpaHEHWH 00s3aTENbHO TMOMEIIATh HIDKHIO YacTh AJIEKTPOJa B CIEIMATBHBIA OIOKC
(BcTaBmsieTCs Yepe3 OTBEPCTUE B KPBIIIIKE OIOKCA);
1) B OIOKCEe BCETAa O/HKEH OBITh TPEXMOISPHBIM pacTBOp XJIOPHIA HATPHUs, CIEAYET 3apa- Hee
M03a00THUTBCS O 3amace pacTBOpa, T. K. OH HEMHOTO MPOJMBACTCS MPH W3BIECUCHHH DJIEKTPOJIA, B
CYXOM OFOKCE AIIEKTPO]] CKOPO BBIHAET U3 CTPOSL.

Puc. 9. laraux BomopoaHoro moka3zarens (pH)

HaTLII/IK HUTPAT-UOHOB — IIO3BOJIACT U3MEPATH KOHLUCHTPALIMKO HUTPAT MOHOB B UCCIIECAY- €EMOM

pactBope. JlnanazoH uaMepeHus: ot 2X 10'6 10 0,2 monb/1. Pabounit quanazon pH: 010 10 12 enunnn
pH Texnonornueckue 0COOSHHOCTH: CTaOWIM3AIMs MOKA3aHW HACTyMaeT B TEYEHHE OT 2 MUH.
[IpennasHavyeH A KOMMYECTBEHHOTO OIpEIENCHUS] HUTPATOB B PA3NMYHBIX OOBEKTAX OKpYKaromieH
Cpelbl: BOJe, OBOIIAX, (PPyKTax, KOJOACHBIX U3ACTUSIX U T. [I.

JIaTumK XJIOPUI-UOHOB — CIYXKHT AJIsI M3MEPEHUs KOHIIEHTPAIIMd MOHOB XJIOpa B MCCIe- TyeMOM
pactBope. [lnanazon usmepenus: ot 10—5 o 1 mons/n. Pabounit nuanazon pH: ot 010 12 equnmi pH.
Jmuaa snextpoaa: 140 mm. [Ins SKOMOTMYECKMX MCCIEIOBAHUM 1eec000- pa3HO HCIMONIb30BaTh
HEKOTOpbhIE JaTYUKU U3 JPYIrUX KOMIUIEKTOB TOCTaBKH O0OpYAOBaHUA. TeXHOIOTHYECKUE
0COOEHHOCTH: CTaOMIM3aIMs TOKA3aHUIT HACTYTIAeT B TeUSHUE 7 MUH (3TOBPEMS OJJTHOTO U3MEPEHHS).
Hcnonb3yercs A1 KOJTMYECTBEHHOTO OTPECNIEHUs COJEepKaHMsI UOHOB XJIopa B BOJHBIX PAacTBOpaXx,
MOYBE, MPOAYKTaX MUTAHUS.



HpI/I HCIIOJIb30BAHUHN HNATYHUKOB HUTPAT-MOHOB U XJIOPUA-MOHOB K CIICHUAIIBHOMY pPa3bEMYy
MyJIBTHAQTYAKA TO AKOJOTUM HEOOXOJMMO MOAKIIOYAaTh HOHOCETIEKTHBHBIA 3IeKTpon] (pabdoumii
ANEKTPOT), & TAKIKE EKTPo 1 cpaBHeHus (puc. 10).

Puc. 10. VloHOCEIEKTUBHBINA TaTYHK (TTPUCOSTMHEHBI
AJIEKTPO XJIOPHJI-MOHOB U 3JICKTPOJ] CPABHECHUS)

TexHonoruueckre 0COOEHHOCTH JaTYMKOB HUTPAT-MOHOB U XJIOPUA-UOHOB:
a) 3ampemaercs TpPorarb MeMOpaHy JJIeKTpoJa (HAXOIUTCS B HIDKHEH YacTH AJIEKTPOAa)
HaiblaMH U IPUBOAUTD €€ B COIPUKOCHOBEHHE C TBEPABIMU TIOBEPXHOCTIMUY;

0) mpu XpaHEHHH DJIEKTPOJOB YYyBCTBUTENIbHAsA 4YacTh JaTdyhKka (MeMOpaHa) JOJKHA OBITh

3alUIIeHa CTIEUATbHBIM KOJIIMAYKOM;
B) HE JOMYCKAETCA MCIOIb30BATh JMEKTPOIbl C MOJIUMEPHOH MeMOpaHOW B cpemax, cojep- Kallux
JIeTy4He BEeUIeCTBA MM OPraHUYECKUEe PACTBOPUTEIIH;

I) He ClelyeT UCHOIb30BaTh MEKTPOJbl B CUIBHBIX OKUCIUTENIX. JmutensHoe Haxoxae-uue MCO
B pacTBOpax KpemKuX KHUCIOT WM IIeNOouYei NMPHUBOJUT K PE3KOMYy U HEoOpaTH- MOMY
COKpAILIEHHUIO CPOKA CITYKOBI AJIEKTPO/IA.

JlaT4uK Kucaopo/ia — MpeHa3HaYeH A1 ONpeieleHNs] OTHOCUTENIbHON KOHIIEHTPALIMUKHUCIOPO/ia
B Bo3ayxe (puc. 11). JInanazon usmepenus: ot 0 1o 100 %. Paspemenue: 0,1 %. TexHonoruueckue
OCOOEHHOCTH: TIPU M3MEPEHHMH COJEP)KAHUsS Ta3a B BBIABIXa€MOM BO3JyXe HEOOXOIMMO JepXkaTb
MeMOpaHy MakCHUMaJbHO OJM3KO KO PTY; BOCCTAHOBJICHHE MOKa3aHUIHA BO3/yXe MPOUCXOJUT Yepe3
1—2 munyts! (Bpems auddys3un uepe3 MmeMOpany).

JlaT4uK OKUCH yriiepojia — M3MepseT KOHIIEHTPALMI0 MOHOOKCH/A yriepoaa (yrapHoro rasa) B
okpyxatomiei cpene (puc. 11). manmaszon mzmepenus: ot 0 go 1000 ppm (MUIIMOH- HBIE JOJIN).
Pa3pemenne narunka: 1 ppm. TexHonmornyeckre ocOOEHHOCTH: MPHU y4YETE B MC- CIEJOBAHUU €I U
CoJiepyKaHHsl KUCIIOpOia MOTpedyercs nepecy€T U3 MIUIMOHHBIX JOJIEH BIPOLEHTHI IS IPUBEACHUS K
OJTHOM pa3MepHOCTH (3Ha4eHue B PpM cienyer pasaenuts Ha 10 000).
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KMCNOpoAa (B03ayX)

Puc. 11. Tatuuku kucnopoja (cieBa) U yrapHoro rasa (crpasa)

JlaTauky HU3MONOTHIECKUX TIOKA3aTeNeil OpraHu3Ma desioBeKa

HaT‘II/IK TeMnepaTprI TCJIa — HpC)IHaSHa‘-IeH I HerepBIBHOFO I/I3MepeHI/I$I TeMnepaTy- pLI TCJa B
MOIMBIIEYHOH BraauHe. OcHAIEH BRIHOCHBIM 30H10M (puc. 12). Jlnanmazon usmepe- uus: ot 25 mo 50 °C.
Paspemenue natumka: 0,1 °C. Texnomornueckas 0COOCHHOCTB: ISl TOYHO- TO U3MEPEHHS B MOAMBIIICUHON
BIIaJMHE JOJDKHA HAXOJUTHCS BCS METAJNIMYECKAs YacTh 30Ha.

Puc. 12. Jlatunk TemmepaTypsl Tena

JlaTumK apTepUANBHOIO JAABIEHUS — MO3BOJISAET U3MEPATH apTEPUAIILHOE TaBJICHUE BAUANIA30HE OT
0 no 250 mm pr. cr. Paspemenne marumka: 0,1 mm pr. cr. [[aT4MK NO3BOJIAET ONpPENEIMUTH
CUCTOJIMYECKOE, TUACTOIMYECKOE JaBICHUE, MTYJIbC. B KOMIUIEKT JaT4nKa BXOAUT CHELUANbHAs MaHKETa
C YTSATMBAIOIIMM MEXaHU3MOM, HarHeTarelb BO3/AyXa C BO3JIYIIHBIM KJIallaHOM M TpyOKa Juis
HOJKIIOUeHUs K AaT4uky (puc. 13). TexHomormueckre 0COOCHHOCTH: HEOOXOAUMO KOHTPOJIUPOBATH
IJIOTHOCTb MOAKIIFOYEHHUS] pa3bEMOB, IIPABUIIBHOCTD MOJIOKEHNS MAHKEThl Ha Iuiede. Bo3ayx U3 MaHkeTsl
CIIEILYET CITyCKaTh PABHOMEPHO, ME/IJIEHHO, CJIETKAIIPUOTKPHIB KJIallaH HATHETATEs.



Puc. 13. JlaTunk apTepuaibHOro JaBICHHS

JlaTuuk mMyjabca — TO3BOJISAET HEMPEPHIBHO ONpPENENSTh YacTOTy CEepAEYHBIX COKpallle- HH.
HmeeT BBIHOCHYIO KJIMTICY, HaJIeBaeMy0 Ha mainel] uccieayemoro (puc. 14). Jlnana3zon u3- MepeHus
nyabca: oT 0 no 250 yn/muH. Paspemenue: 1 yn/mun. TexHOomorndyeckue oCOOEHHO- CTH: CIIEAyeT
KOHTPOJIMPOBATH MPABWIbHOCTb HAJEBAHUS KIUICHI, T. K. MPU U3NUIIHE TTyOOKOM HA/IEBAHUM OHA
NepeaBIuBacT MeJIKHE KPOBEHOCHBIE COCY/IbI Malblia, YTO YMEHbIIAET TOYHOCTh U3MEPEHHH.

Puc. 14. Jlatunk mysbca



JlaT4uK YacTOTHI JbIXaHHs — MpeTHA3HAuYeH IS U3MEPEHUS YaCTOThI JBIXaTEIbHBIX JBIKCHUM
(UMKIIOB «BJOX-BBIIOX») 3a €IMHUIy BPEMEHH. AHAIM3UPYeTCs KOJIMYECTBO COKpa- LIECHUH TIpyAHON
KICTKH W TIepe/iHed OpIOIIHOM CTEHKH. B KOMIUIEKT JaTdMka BXOJUT HAOOp TH- THEHHYECKUX HACAMIOK,
IUIOTHO HAJICBAacMbIX HA JbIXaTelbHYO TpyOKy (puc. 15). mamazon u3- mepenus: ot 0 mo 100
nukioB/MuH. Paspermenne: 0,5 nukira/MuH.
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Puc 15. JlaTuuK 9acTOTHI JBIXaHHS

JlaT4nK yCKOpEHHsST — OTPEeNIeT YCKOPEHUE ABMKYIIUXCS 00BEKTOB MO TPEM OCSIM KOOpAMHAT.
JlaT4uK BCTpOEH B MyJbTHAATYMK MO (u3ronoruu. [namna3on uamepeHus: oT —8 1o
+8 ¢. Pa3pemenne narunka: 0,004 g.

Hatunk OKI' — npenHazHaveH 1Sl U3MEPEHUS AIEKTPUUECKON aKTUBHOCTH ceparna. Onpenenser
nmapameTpbl, HEOOXOJMMBIC Il TIOCTPOCHHS DJIEKTPOKAPAUOTPAMMBI C TMOMOIIBIO CHEIUATBHBIX
OJIHOPA30BBIX HATEIBHBIX MEIUIMHCKHX JJICKTPOIOB, IMOCTABIAEMBIX B KOMIUIEK- T€ C JaTYUKOM (pHC.
16). TexHomornueckre 0COOEHHOCTH: TPa(UK IEKTPOKAPIUOTPAMMBI B IMTPOTPAMMHOM 00ECIICUCHU U
CTPOMTCSI B OJTHOM OTBEACHHH.

Puc. 16. Jlatunk snextpokapauorpammsl (gatunk OKI')



JlaTuuK KUCTEBOM CHIIBI (3PrOMETp, CHIOMEp) — H3MepseT CHKUMAIOIIee YCHIINe, CO- 371aBaeMoe
KUCTBIO pykH (puc. 17). [lnanason uzmepenuit: ot —50 1o +50H. Pazpemenue: 0,02H.\

Puc. 17. JlaTuuiK KACTEBOM CHIIBI (3PTOMET))

Pabora B mporpammuoM obecrieuennn Releon Lite

B kommiekre nudpooii mabopatopun Releon mocrasmisercst mporpaMmHoe obecnieuenne Releon
Lite ma USB-¢uneni-nakonurene, a takxke Bluetooth-aganrep mis cBs3u permcrparo- pa JaHHBIX C
OecrpoBOIHBIMU AaTyrKaMu (puc. 18).
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Puc. 18. Obmuii Bun USB-dnem-nakonurens (BHu3y) u Bluetooth-aganrepa (BBepxy) Releon
Vcranoska [10 Releon Lite Ha peructpatop aHHBIX ¢ onepannonHoi cucteMoit Windowsmosker

oCyIIecTBIAThC kKak ¢ USB-drnen-Hakonurens, Tak U ¢ caiiTa MpOU3BOJIUTENS, yCTa- HOBKA Ha
MoOuIbHBIE Tenedonsl (cMapT(OHBI) — TOIBKO C caifTa MPOU3BOAUTEINS, CChITKA HA



KOTOPBII MPUBOJUTCS B CIIMCKE MCTOYHUKOB MH(POpMAIUK mocodus. B mocnenHeM ciryyae 10-cTymHa
ycTaHoOBKa Ha ycrpoiictBa ¢ miargopmamu Android u i0S. IMopsmok ycranoku 1O Releon Lite
OIUCaH B PYKOBOJACTBE, KOTOPOC BXOJWUT B KOMIUICKT IOCTABKH. MOHO[[aTT-II/IKI/I MPUCOCAUHAIOTCA K
PEruCTpaToOpy AAaHHBIX C IMMOMOINBIO HNCPEXOAHHKA, MOAXOIAIICIO K padb- €MaM JaTdyuKa U
perucTpaTopa JaHHBIX M BKIFOYEHHOTO B KOMIUICKT mocTaBku (puc. 19).

Puc. 19. MoHOIaTuuK, NOIKIFOYEHHBIA K PETUCTATOPY JAHHBIX: 1 — JaTYMK ONTHYECKOW MIIOT-HOCTH, 2
— PETUCTPATOP AaHHBIX (TUIAHIIETHBIA KOMIIBIOTED), 3 — MEPEXOTHUK

Anroput™ paboThl B IPOrpaMMHOM oOecrieueHnH HecoxeH. ['padudeckn oH mpeacTaBieHHA
CIIEYIONIEH CXeMe Ha IpUMepe MOAKITIOUeHHs OeCpOBOAHOrO My ibTHAaTYHKA (pHc. 20).
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Puc. 20. Anroput™ paboThl ¢ IporpaMMHBIM obectieueHurem Releon Lite



Pabouas nporpamma mo 6uonorunans 10—11 knaccoB ¢ HCONb30BaHIEM
o0opynoBanus «1IkoabHOIO KBaHTOpUYMa»

Ha 6a3ze llxonpHoro KBantopuyma obecrneunBaeTcst peanusays 00pa3oBaTebHBIX MPO- TPaMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HAIpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHU C
TpeOOBaHMAMH 3aKOHO/ATENBCTBA B cpepe 0Opa3oBaHMs M C yU4eTOM pekoMeHIanmii dexeparbHOTro
oreparopa ydeOHoro npeamera «bruomorus.

OOpa3oBarenbHass TporpaMMa II03BOJIIET HWHTETPUPOBATH pEAM3yeMbIe 37€Ch IOJXOJBbI,
CTPYKTYpY H COAEpKaHUe TpH opranm3amu o0ydenus ouonoruu B 10—11 kmaccax, BRICTpOSH-HOM Ha
0a3e mo00Tro 13 IOCTYMHBIX Y4eOHO-METOJMYECKUX KOMIUIEKCOB.

HcnonszoBanue obopynoBanus «llIkonbHOTO KBaHTOpUyMa» HpU pealu3aldu JTaHHOW 00-
Pa30BaTENbHOM MPOTPAMMBI TTI03BOJISIET CO3aTh YCIOBHS:

¢ JUISl paCIIUPEHUS COJICPIKAHUS TIKOILHOTO OMOJIOTMYECKOT0 00pa30BaHus;

* JUISl TIOBBIIICHUS TTO3HABATEIbHON aKTUBHOCTU OOYYArOIIMXCS B €CTECTBEHHO-HAYYHOI

obnacru;

¢ JUISl pa3BUTHS JTMYHOCTH peOeHKa B mporiecce 00yueHus: OMOJIOTHH, €T0 CTIOCOOHOCTEH,

(OpMHPOBAHNUS U Y/IOBIETBOPEHHS COIMATBHO 3HAYNMBIX HHTEPECOB U TIOTPEOHOCTEI;

* IS pabOTHI ¢ 0JJApEHHBIMH IITKOJILHUKAMH, OPTaHU3AINH UX PA3BUTHUS B PA3ITHIHBIX 00JIACTSIX

00pa3oBaTeNbHOM, TBOPUECKON AEATEIHHOCTH.



OcobeHHOCTH COAEpKaHUS CTPYKTYPHBIX KOMIIOHEHTOB pabOuelnporpaMmsl 1o OMOJIOTHY B
10—11 kmaccax ¢ ucrosp30BaHHEM 000PYI0BAHUS AETCKOTO TexHomapka «ILIKonpHbII
KBaHTOPUYM»

[[nanupyemble pe3yabTaThl 00YUSHHUATIO KYPCY
«bmomorns. 10—11 kmace»

OcBoenue yuebHoro mnpeamera «buonorus» Ha ypoBHE cpenHero o0Imiero o0pa3oBaHus JOHKHO
o0ecrieunBaTh JOCTHKEHHE CJEIYIOUIMX MPEIMETHBIX, METANpPEIMETHBIX M JIMYHOCT- HBIX
00pa30BaTeNIbHBIX PE3YJIbTAaTOB.

[TpeameTHbIE pe3ynbTaThl

[IpenmeTHble pe3ynbTaThl 00yUeHHS OMOIOTHH JOJKHBI 00€CIIeUHBATh:

¢dbopMHpoOBaHNE [IEHHOCTHOTO OTHOIIEHHS K YXHUBOW MPHUPOJE, K COOCTBEHHOMY OpraHu3- MY;
MOHUMAaHUE PO OHOJIOTUH B (DOPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHUHBI
MHpa;

YMEHHE TIPUMEHATh CUCTEMY OMOJOTHYECKHUX 3HAHMI: PACKPBIBATH CYIIHOCTH KMUBOTO, HA- 3bIBATH
OTJIMYHS JXKUBOTO OT HEKHUBOTO, MEPEUUCIATh OCHOBHBIE 3aKOHOMEPHOCTH Opra- HHU3aINH,
(YHKIIMOHUPOBAHUS OOBEKTOB, SIBICHUI, MPOIIECCOB KUBOU MPUPOJIBI, IBOJIO- IIMOHHOTO PAa3BUTHS
OpPraHMYECKOI0 MUpPA B €r0 €MHCTBE C HEXUBOW MPUPOJION;

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA O COBPEMEHHOM TEOPUH DBOJIOIUU U OCHOBHBIX
CBUJIETEIHCTBAX 3BOJIOLUU;

BJIaIcHUE OCHOBAMHU MOHATHUIHOTO ammapara U HAy4HOTO S3blKa OMOJIOTWH: KCIOIb30Ba- HHE
M3YYCHHBIX TEPMHUHOB, TTOHATHH, TEOPHiA, 3aKOHOB U 3aKOHOMEPHOCTEH /i1 00bsIC- HEHUSI
HAOTI0JaeMBIX OMOJIOTUIECKUX 00BEKTOB, SIBJICHUH U ITPOIIECCOB;

MOHMMAaHUE CIOCO00B MONyYeHUs] OMONIOTHYECKUX 3HAHUI, HAJIMYUE OINbITA HCIOIb30Ba- HUSL
METOZIOB OMOJIOTHH C IENbI0 M3y4eHHs KUBBIX O0BEKTOB, OMONOTMYECKHX SBICHUH U MPOLECCOB:
HaOIo/IeHUe, ONMICaHKe, MPOBEICHUE HECIOKHBIX OMONOTMYECKHX ONBITOB M HKCICPUMEHTOB, B
TOM YHCJI€ C UCTIOIH30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB HMHCTPYMEHTOB;

YMEHHE XapaKTepH30BaTh OCHOBHbBIE TPYIIbl OPraHU3MOB B CHUCTEME OPraHMYECKOro Mu- pa (B
TOM 4YHCJIE€ BHUpPYCHl, OaKTepuH, pacTeHus, TpuObl, KHUBOTHBIE): CTPOEHHE, MPOLECCHI
KU3HEJIeATEILHOCTH, UX TIPOUCX0K/ICHHIE, 3HAYCHUE B TIPUPOJIE U KU3HH YEIIOBEKA,

yMeHHE OOBSCHATDH MOJNOKEHHUE YENOBEKa B CUCTEME OPraHMYECKOro MHpa, €ro MPOUCXO- JKICHHUE,
CXOJCTBA M OTJIMYUS YEIOBEKA OT XUBOTHBIX, XapaKTePU30BaTh CTPOEHUE U IMPOIECCHI
KU3ZHEJCATSIbHOCTH OpraHu3Ma 4YeJlOBeKa, €ro MPHCIOCOOICHHOCTh K pa3- IJUYHBIM
JKOJIOTHYECKUM (PaKTopam;

YMEHHE KCHOJIb30BaTh MPUOOPETEHHbIE 3HAHHMS W HABBIKM IS 3[0POBOTO 00pasza KH3HHU,
cOaNaHCUPOBAHHOTO THTaHUA M (DU3MUECKON AKTHUBHOCTHU, HEMPUATHE BPEIHBIX MPHBBI- YEK U
3aBUCHMOCTEHi; YMEHHE IPOTUBO/ICICTBOBATh JDKEHAYYHBIM MAaHUMYIISALUAM B 00J1a- CTU 37I0POBbBS;
YMEHHE OIUCHIBAThH KJIETKU, TKAHH, OPTaHbl, CACTEMbI OPTaHOB U XapaKTE€PU30BATh BaK-HEUILINE
OMOJIOTHYECKHE MPOIIECCHl B OPraHu3Max PaCTeHUM, )KUBOTHBIX U YETIOBEKA;
copMHPOBaHHOCTH MPE/ICTABICHUI O B3aMMOCBSI3U HACTIEJOBaHMUS TIOTOMCTBOM TIPU- 3HAKOB OT
poauTenbckux (GopMm C OpraHu3alMedl KIeTKH, HAIWYMeM B HEH XPOMOCOM KakK HOCHUTENeH
HaCJeICTBEHHON HH(pOpPMAIUH, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACTIE[0BA- HUs TIPU3HAKOB,



chopMupoBaHHOCTH MpeCTaBICHUI 00 OCHOBHBIX (paKTOpax OKPYKAOIIEH Cpelbl, UX POJH B
KU3HEICATELHOCTH 1 HBOJIIOLIU OPTaHM3MOB; MIPEJICTABICHHE 00 aHTPOIIOTEH-HOM (haKTOPE;
c(OPMHUPOBAHHOCTh TMPEICTABICHUA 00 DKOCHCTEMax W 3HAYCHUH OHOPa3HOOOpasws; O
r7100ambHBIX JKOJIOTMYECKHX MpOOJIeMax, CTOSIIMX Tepea YeNIOBEYECTBOM M CIOC00ax HX
IIPEOJIOJICHUS;

yYMEHHE pelliaTh yueOHble 3aJauld OMOJIOrMYECKOI0 COJEpXaHUs, B TOM YHCIIE BBIABIATH
IPUYMHHO-CJIEJCTBEHHbIE CBSA3M, IPOBOJUTH PACUEThl, JAE€NaTb BHIBOJBl HAa OCHOBAHUU IIO-
Jy4EHHBIX PE3YyJIbTaTOB;

yYMEHHE CO3/1aBaTh U NPUMEHATH CJIOBECHBIE U Ipaduueckre MOAENU AJsl O0bSICHEHUSICTPOCHHS
KHBBIX CHCTEM, SIBIICHUI 1 IIPOLIECCOB KUBOH TIPHPOJIBI;

MOHMMAaHUE BKJIaJla POCCUNCKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OMOJIIOTHYECKUX HAYK;
BIIaJICHNE HaBbIKaMU paboThl ¢ MH(OpManueil OHoIOrnueckoro coiepKaHus, MpeacTaB- JEHHOU B
pasHoil Gopme (B BHIE TEKCTa, TAOJMYHBIX JTAHHBIX, CXeM, Tpa(UKOB, MUa- TpaMM, MOJEINEH,
M300pakeHnit), KpUTHYECKOT0 aHalli3a MHPOPMAIMK U OLIEHKH €€ J10- CTOBEPHOCTH;

yYMEHHUE IJIaHUPOBATh MOJ PYKOBOACTBOM HACTaBHUKA M MPOBOAUTH ydeOHOE MCCIENOBa- HUE WU
MPOEKTHYIO paboTy B 00JIACTH OUONIOTHY; ¢ YYETOM HaAMEUEHHOM ey GOpMyIH- poBaTh Mpodiemy,
TUIOTE3Y, CTaBUTh 3aJjaud, BHIOMpATh aJ€KBAaTHbIE METOABI IS MX pe- LIeHHs, (HopMyIHpoBaTh
BBIBO/IbI; ITYOJIMYHO MPEACTABIATH NOJyYEHHBIE PE3YIIbTAThI;

yYMEHHUE UHTETPUPOBATh OMOIOTMYECKIE 3HAHUS CO 3HAHUAMU IPYTHX YYEOHBIX MPEAMETOB;
c(OpPMHUPOBAHHOCTH OCHOB 3KOJIOTHYECKOM TPAaMOTHOCTH: OCO3HAHHE HEOOXOAMMOCTH
JCUCTBUH TI0 COXPAHEHHIO OMOPa3HO00Pa3Hs U OXpaHe MPUPOIHBIX IKOCHCTEM, COXpa-HEHUIO
YKpEIJICHHIO 3/I0POBbs UEIOBEKa; YMEHUE BHIOMPATH 1I€IE€BbIC YCTAHOBKH B CBOUX AEHUCTBUSIX U
MOCTYTKaX MO OTHOILIEHHUIO K )KUBOM MPUPOJIE, CBOEMY 3[I0POBbBIO U 3J0POBBIO OKPYKAIOIHX.

MeTtanpenqMeTHble pe3ysbTaThl Y HUBEPCATbHbIE
Mo3HaBaTelbHble JelcTBHIba30BEIe JOTHUECKHE
IEUCTBUS:

BBISIBJISITh U XapaKTEPH30BaTh CYIIECTBCHHBIE MPU3HAKN OMOTOTHYECKUX 00BEKTOB (SB-JICHUH);
YCTAaHABJIMBATh CYIIECTBCHHBIH TPU3HAK KIACCH(PHUKAINUN OUOJOTHUYECKUX OOBEKTOB,
OCHOBaHUsI JUIsl 0000IICHHUS ¥ CPAaBHEHUSI, KPUTEPUH ITPOBOJMMOTO aHAJIN3a,

C y4ETOM MPEUI0KEHHON OMOJIOTHYECKOH 3a/1au¥ BBISBISTH 3aKOHOMEPHOCTH M TIPOTH-BOPEUHS
B paccMaTpuBacMbIX (akTax M HAOJIONCHWSX; MpeaiaraTb KPUTEPUHM ISl BBISAB- JICHHS
3aKOHOMEPHOCTEH U TPOTHBOPEUHIA,

BBISBJIATH 1€DUIUTHI HHOPMAIMH, TaHHBIX, HEOOXOMMMBIX [T PENICHHS OCTABJICHHOH 3a/1a4K;
BBISBJIATh NPHUYNHHO-CIICJICTBEHHBIC CBS3M TPU W3YYCHHH OWOJIOTMYCCKUX SIBJICHUU H
TPOIIECCOB; JIENaTh BHIBOJIBI C MCIOJIb30BAHUEM JICMYKTHBHBIX M MHIYKTHBHBIX YMO3AKIIIO- YCHHH,
YMO3aKJIFOUCHUH 10 aHaJIOTHUH, (POPMYIIUPOBATH THITOTE3bI O B3aUMOCBSI3SIX;
CaMOCTOSITEIILHO BBIOMPATh CIOCO0 pelieHus] y4eOHOW OMOIOTHYecKOi 3a1aun (CpaBHH- BaTh
HECKOJIbKO BAPUAHTOB PEIICHHS, BHIOMPATh HauOoNee MOAXOAAMINNA ¢ YYETOM CaMO- CTOSTEIBHO
BBIJICTICHHBIX KPUTEPHEB).

bazoBeie HccnenoBaTenbCKue AeHCTBUA:

HCIOJIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENbCKUN WHCTPYMCHT IO3HAHUA;
(I)OpMyJ'II/IpOBaTB BOIIPOCHI, q)I/IKCI/Ip}IIOH_[I/Ie pa3pbIB MCKAY PCAIIbHBIM U KCJIATCIbHBIM
COCTOSIHUEM CUTYalluH, 06’beKTa, N CaMOCTOATCIIbHO YCTAaHABIIMBATH HCKOMOC U JTAHHOC,



(dopmMupoBaTh runoTesy 00 MCTUHHOCTH COOCTBEHHBIX CYXACHUH U CYXKICHHH IPYTHX,
apryMEHTHPOBATH CBOIO MIO3UIIMIO, MHEHHE;

TPOBOAUTH TI0 CAMOCTOSATENHFHO COCTABICHHOMY IUIaHYy OIIBIT, HECIOXKHBIA OHMONOTHYE- CKUif
SKCIIEPHMEHT, HEOOJbIIOe HCCIEOBAHAE IO YCTAHOBICHUIO OCOOEHHOCTEH OWOJNO- THYECKOTro
00BEKTa U3YUYEHHs, IPUYNHHO-CIIEICTBEHHBIX CBA3EH M 3aBUCHMOCTEH OMOJIO- TMYECKUX OOBEKTOB
MEX 1y CO00I;

OIICHUBATh MPUMEHUMOCTh W JIOCTOBEPHOCTh MH(OpMAIUH, TOJIY4YeHHOW B Xone Omoo-
TUYECKOI0 UCCIIEI0BAaHUS (3KCIIEPUMEHTA);

CaMOCTOSITEbHO (popMyHpoBaTh OOOOIICHUS M BBIBOJBI MO pE3yibTaTaM MPOBEIEHHOTO
HaOJIIO/ICHUS], OIBITA, UCCIIEJJOBAHUS, BJIa/JeTh MHCTPYMEHTAMU OLEHKU JIOCTOBEPHOCTH
MOJTy4EHHBIX BBIBOJIOB M 0000IIICHMIA;

MIPOrHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE OUOJOTMYECKHX MPOLECCOB M HX
TOCTIE/ICTBHSL B AHANOTHYHBIX WM CXOJHBIX CHUTYAIUSIX, & TAKKE BBIABHTATh MPENONOKEe- HUS 00
WX Pa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Pa6ora ¢ undopmarmei:

MPUMEHSTh PA3JIUYHbIE METObI, HHCTPYMEHTHI M 3alPOChl MPHU MOUCKE U 0TOOpe OMOJI0-
TUYECKON MH(POPMAIMKA WM JAHHBIX M3 UCTOYHUKOB C YYETOM MPEAJIOKEHHOW ydeOHOM
OUOJIOrHYECKOM 3a/1aYH;

BBHIOMpPATh, AHAIM3HPOBATH, CHCTEMATHU3MPOBATH M HWHTEPIPETUPOBATH OHOJOTUUECKYIO
MH(POPMAIIIO pa3TNIHBIX BUJIOB U (POPM ITPEICTaBICHNUS,

HAXOJUTh CXOJHBIE aPTYMEHTHI (ITOITBEPIKIAIOIINE WIIH OTPOBEPTAIOIINE OJHY M Ty KEHICHO,
BEPCHIO) B PA3IMYHBIX MHPOPMALMOHHBIX HCTOYHUKAX;

CaMOCTOSITENFHO BHIOMpATh ONTUMAJbHYIO (OpPMY MpeICTaBICHUS HHPOPMALUU U HIITIO-
CTPUPOBAThH PEIIaeMble 33a7a4l HECTIOKHBIMU CXEMaMH, JUarpaMMaMy, UHON rpadukoil U ux
KOMOWHAIIUSAMU,

OLICHMBATh HAJEKHOCTH OMOJIOTMYECKON HHGPOpPMAIMU MO KPUTEPHUSIM, MPEI0KEHHBIM
yuuTeneM win chopMyIHpOBaHHBIM CAMOCTOSATENBHO;

3(hpeKTUBHO 3aMOMHHATh U CHCTEMAaTH3UPOBATh MH(OPMAIHIO;

OBJIAJIETh CHUCTEMOM YHUBEPCAJIbHBIX MO3HABaTeNbHBIX JIEHCTBUN oOecrneunBaer cdop-
MHPOBAHHOCTh KOTHUTHUBHBIX HABBIKOB 00yYarOIIUXCSI.

YHI/IBepC&HLHHe KOMMYHHKATHBHBIC ,HeﬁCTBHHO6HICHHeZ

BOCHPUHUMATh U (POpMYNUpPOBaTH CYKICHHS, BbIpa)KaTh 3MOILMU B MPOLECCE BBINOJHE- HUS
MPaKTUYECKUX U J1ab0paTOpHBIX padoT; BhIpaxkaTb ceOs (CBOIO TOUKY 3pEHHs) B YCT- HBIX U
MMCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaJbHbBIE CpPEeACTBA OOLICHHS, NOHUMATh 3HAYE€HHE COIMANBHBIX 3HAKOB,
3HATh U PACIO3HABATH MPENOCHUIKH KOHMIUKTHBIX CUTYalUil U CMATYaTh KOH-(IIUKTHI, BECTH
MIePETOBOPHI;

MOHUMATh HAaMEPEHUsl OPYTHX, MPOSBIATh YBaKUTEIHbHOE OTHOLIEHHE K COOECEIHUKY U B
KOppeKTHOM (hopme HopMyTHPOBATH CBOU BO3PAKEHHUS;

B XOJI¢ AMAajora W/WIu JUCKYCCHH 33JaBaTh BOIPOCHI MO CYIIECTBY 0OCYXaaeMoi OHO-
JIOTUYECKOI TeMBI W BBICKA3bIBATh UJICH, HAILICIICHHBIE HA pelIeHHe OMOIOTUYECKON 3a1a- 4i U
noAepKaHue O1arokenaTenbHOCTH O0IIEHNS;

COTIOCTABIISTh CBOM CYXKACHHS C CYKICHHAMH JIPYTHX YYaCTHHUKOB JHallora, OOHapy>KH- BaTh
paznyue U CXOACTBO NO3ULUH;

MyOJIMYHO TPEICTABIATh PE3YJIBTATHl BHITIOIHEHHOTO OMOJIOTHYECKOTO OTbITA (IKCIIEPU-MEHTA,
HCCIE0BaHUs, IPOEKTA);

CaMOCTOSITENILHO BBIOMpPATh (hOpMaT BBICTYILICHUS C Y4ETOM 3ajad MPE3eHTAlUd U OCO-
OeHHOCTE! ayIUTOPHU M B COOTBETCTBUH C HUM COCTABIIATH YCTHBIE U MUCHMEHHBIE TEKCTHI C
WCIIOJIb30BAaHUEM UJUTFOCTPATUBHBIX MAaTEPUAJIOB.



CoBMecTHas IEATENBHOCTD (COTPYAHUYECTBO):

MOHUMATh M HUCIOJIB30BaTh MPEHMYIIECTBA KOMAHHONW U MHANBHIYATbHOH pabOTHI IPH pe- MEHUH
KOHKPETHOM OHoJ0ornyeckoi npoodiaeMsl, 000CHOBBIBATh HEOOXOAUMOCTb IIPUMEHE- HUSl IPYHIIOBBIX
(opM B3aMMOJCHCTBYS IPH PEIICHUH TOCTABICHHOH YueOHOI 3a1auH;

IPUHUMATH 11€JIb COBMECTHOH JEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUSA 110 €€ 10~ CTHKEHHIO:
pacmpenenaTh poiH, JOTOBAPUBATHCS, OOCYXKAATh MPOLECC M PE3YIbTaT COB- MECTHOM paboTHI;
yMeTb 0000111aTh MHEHUSI HECKOJIBKUX JIFOJEH, NPOSBIATH TOTOBHOCTHPYKOBOAUTD, BHITOIHATD
MOPYYEHUS, TOAUYUHATHCS;

[UIAaHUPOBATh OPraHU3alMI0 COBMECTHOW pPAalOThI, OMPENENATh CBOIO poyib (C Y4€TOM
NPEANOYTCHU U BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aUMOJICWCTBHS), pACTIPECIATh 3a- Ja4u
MEX/ly WieHaMH KOMaH/Ibl, y4acTBOBaTh B IPYMINOBHIX (opmax paboTsl (00cyxkae- HUs, 00MEH
MHEHUSIMHU, KMO3TOBBIE LITYPMbI» U UHBIE);

BBINIOJIHATh CBOIO 4acTh paOOThI, JIOCTUraTh KAaueCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAIIPaBJICHUIO U KOOPJMHUPOBAThH CBOU JAEHUCTBUS C APYTUMHU WIICHAMU KOMAaH/IbL;

OIICHMBATh KayecTBO CBOETO BKJIaJa B OOHIMM MPOIYKT MO KPUTEPHUSM, CAMOCTOATEIBHO
c(hopMyIIMPOBAHHBIM YYaCTHUKAMH B3aHUMOJIEICTBYS; CPAaBHUBATh PE3YJIbTAThl C MCXOJHOM 3amaueit
¥ BKJIaJl KaK/I0T0 YJieHa KOMaH/Ibl B IOCTHXKEHUE PE3YJIbTaTOB, pa3/ieaTh chepy OTBETCTBEHHOCTH
HPOSBIATH TOTOBHOCTD K PEIOCTABIEHUIO OTUETA MEpe]] IPYIIIOif;

OBJIaIeTh CHCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX IEHCTBUI, KOTOpass oOecredu- BaeT
copMHPOBAHHOCTb COLMATBHBIX HABBIKOB ¥ 3MOI[MOHAILHOTO MHTEIIEKTa 00yYa-tOIIXCs.

VYHUBepcabHBIE PETyJIATHBHBIE AeHCTBUACaMOOpraHu3anus:

BBISBJIATH MPOOJEMBI IJIsl PEIIEHUS B JKU3HEHHBIX M YUYEOHBIX CUTyalUsiX, UCHONb3ys OHO-
JIOTUYECKUE 3HAHUS,

OPUEHTHPOBATHCS B PA3NUYHbBIX MOJXOAAX MPUHATHUS PEUICHUH (MHAMBUIyalbHOE, MPU- HATHE
pEIICHNS B TPYTIIE, MPUHATHE PEIICHUNA TPYTIION);

CaMOCTOSITEIbHO COCTABJIATh aJTOPUTM PEIICHUs 3amaud (WM €ro 4acTh), BHIOMpATh CHOCO0
pemeHnst y4eOHOM OMOJOTMYECKOM 3a7au ¢ YIETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MpeAjaraeéMble BApUaHThI PELICHHI;

COCTaBIIATh IUTIAH JEWCTBUM (IJIaH pealu3allid HAMEUYEHHOTO ajropuTMa pelleHus), Kop-
PEKTUPOBATH MPEAT0KEHHBIN aITOPUTM € YYETOM MOTYUEHUS HOBBIX OMOJIOTMYECKUX 3HAHUUN
00 n3ydyaeMoM OHOJIOTHIECKOM OOBEKTE;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHHE.

CaMoKOHTpOJTb (peduiekcus):

BJIaJICTH crocodamu CAMOKOHTPOJIA, CAMOMOTHBAIIMA 1 pe(l)J'IeKCI/II/I;

AaBaThb aICKBATHYI0 OLCHKY CUTYyalluu U IpeAjlarath IJIaH eé N3MCHCHHUA,

YUUTBIBATb KOHTCKCT U MPEABUIACTD TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTh IIPHU PCIICHUN yqe6H0171
0MOJI0THYECKOH 3aa4M, aaarTUPOBaTh PCIICHHUC K MCHATOIIUMCA 06CTO$ITCJ'II:'CTB8.M;

00BACHATD IIPUYUHBI JOCTHIKCHUA (HC,Z[OCTI/I)KCHI/IH) PE3YJIbTATOB ACATCIbHOCTH, JABATLOLICHKY
HpHOGpeTéHHOMy OIBITY, YMCTb HAXOAUTH IO3UTUBHOC B Hpomomeﬂmeﬁ CUTYya-IIUU;

BHOCHUTBL KOPPCEKTHUBBI B ACATCIBHOCTb Ha OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, N3MCHHUBIINXCSA
cmyaunﬁ, YCTAaHOBJICHHBIX OH_II/I6OK, BO3HHUKIINUX prZ[HOCTGfI;

OLCHUBATH COOTBETCTBUC PE3yJibTaTa LECIIU U YCIIOBUAM.

9MOL[PIOHEUIBHBII>1 HHTCIJICKT:

pas3invaTh, Ha3bIBATb U YIIPABJIATH COOCTBCHHBIMU SMOIMAMU U SMOUMAMHU OPYIUX;
BbIABJIATD U AHAJIM3UPOBATH MMPUINHBI 3MOI_II/II\/’I;



* CTaBHTbH ceOs HA MECTO IPYrOro YeNOBeKa, TIOHUMATh MOTUBBI I HAMEPEHHUS PYTOro;

* PEryaupoBaTh CIOCOO BBIPAKECHHS IMOIIUM.

[Ipunsarue ceds u apyrux:

¢+ OCO3HAHHO OTHOCUTBLCS K JPYrOMY YEJOBEKY, €0 MHEHHIO;

* TPU3HABATH CBOE MPABO HA OLIMOKY U TAKOE JKE MPaBO APYTroro;

* OTKpPBITOCTH ce0e U JPyruM; 6 0CO3HABATh HEBO3MOXKHOCTH KOHTPOIHMPOBATH BCE BOKPYT;

¢ OBJAJCTh CHUCTEMOW YHUBEPCAIbHBIX yUEOHBIX PEryISTUBHBIX JACUCTBUM, KOTOpas obec-
neynBaeT (POPMUPOBAHHUE CMBICIIOBBIX YCTAHOBOK JINYHOCTHU (BHYTPEHHSISI TO3UIIHS JINY-HOCTH),
U JKU3HCHHBIX HABBIKOB JIMYHOCTU (ympamiieHHs c000i, CaMOIUCHIHUIUTUHBI, YCTOW- YHBOTO
TIOBEJICHU).

JImgHOCTHBIE pe3yNIbTaThl

[TaTpuoTnueckoe BOCIUTAHKE:

¢+ TIOHUMaHUE IIEHHOCTH OMOJIOTMYECKO HayKH, €€ pOJId B Pa3BUTUHU YEJIOBEYECKOTO 00-11ECTBa,
OTHOIICHUE K OMOJIOTHH KaK Ba)KHOM COCTABISIONIEH KyJIbTYPBI, TOPIOCTH 32 BKJIA]] POCCHMCKUX
Y COBETCKHMX YUEHBIX B pa3BUTHE MUPOBOM OMOJIOTMYECKOM HAYKH.

['pakaHCKOE BOCTIUTAHUE:

* TOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOH JEATEIBHOCTH TPHU BBIMOJHEHUH OWOJOTHYE- CKUX
OTIBITOB, YKCIIEPUMEHTOB, HCCIEJIOBAHUN W TPOEKTOB, CTPEMJICHHE K B3aMMOIIOHH- MAHUIO H
B3aHMOTIOMOIIIH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIHTAHHE:

* TOTOBHOCTH OIIEHMBATh CBOE TMOBEJCHUE W MOCTYIKU, a TAKXKE MOBEJCHUE U TOCTYIKH JAPYTHX
JIO/IEN C MO3MIMU HPAaBCTBEHHBIX HOPM M HOPM 3KOJOTMYECKOrO MpaBa ¢ YYETOM OCO3HAHHMS
MOCJIEICTBUM MOCTYIKOB.

DCTETHYECKOE BOCIIUTAHME:

* TOHMMAHHME SMOLMOHAIBHOTO BO3/EHCTBHSA NPUPOABI M €€ IEeHHOCTH. LleHHOCTM Hay4HO- TO
MTO3HAHMS:

* OpHUEHTAallUs B JIEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY OHMOJOTMUYECKHUX HAyYHBIX Mpe-
CTaBJICHUIl 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUs MPHPOIbI, B3aUMOCBS3SIX YeJIOBe- Ka C
MPUPOIHOMN U COLIMATBHOM CPEIOi;

¢ pa3BHUTHE HAY4YHOIl J110003HATENBHOCTH, UHTEpECa K OMONOTHYECKOM HayKe U UCCIEN0Ba- TEeIbCKOM
NEeSATENbHOCTH;

¢ OBJIAJICHHE OCHOBHBIMU HABBIKAMHU HCCJIEIOBATEIBCKON JESATEIbHOCTH.

@opMHpPOBaHUE KYJIBTYPHI 3J0POBbSL:

* OCO3HAHHWE LIEHHOCTH >KM3HH; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0POBbI0 M YCTAaHOB- Ka Ha
3I0pOBBI 00pa3 KU3HH (3J0POBOE MHTAHUE, COONIOJICHUE TUTMEHWYECKUX TMpa- BHIL,
cOamaHCHUPOBAHHBIN PEXUM 3aHATUN U OT/BIXA, peryisapHas Gpuznueckas aKTUB- HOCTh);

* OCO3HaHHUE TOCJEACTBUN M HEMPUITHE BPEIHBIX MPUBBIUEK (YHOTPEOICHUE aTKOTOJI,
HApPKOTHKOB, KypeHUEe) U UHBIX (GOpM Bpeaa sl (pU3NIeckoro M NCUXUUECKOTo 310pO-BbS;

¢+ coOnrofeHue npaBui 6€30MacCHOCTH, B TOM YHCIIe HABBIKK 0€30MacHOTO MOBEACHUS B
MIPUPOIHOM Cpene;

* YMEHHE OCO3HAaBaTh SMOLMOHATIBHOE COCTOSHUE CBOE U JPYTHUX JIOJEH, YMETh yIPaBIATh
cOOCTBEHHBIM SMOIIMOHATBHBIM COCTOSIHUEM;

+ copMHPOBAHHOCTh HaBbIKa pedeKkcuH, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO XKe
MpaBa Ipyroro 4eaoBeKa.

Tpynooe Bocniutanue:



* aKTHUBHOE y4yacTHE B PELICHMU INPAKTUUECKUX 337au (B paMKax CEMbH, LIKOJbI, FOpoJa, Kpas)
OMOJIOTHYECKO M HKOJIOTUYECKOW HANPABICHHOCTH, MHTEPEC K MPAKTHYECKOMY M3yYECHHIO
npodeccuid, CBI3aHHBIX ¢ OMOJIOTHEH.

DKOJIOTMYECKOEe BOCIIUTAHUE:

¢ OpHEHTAllMsl Ha IPUMEHEHUE OHOJIOTMYECKMX 3HAHMM JJIs pelleHus 3ajad B 00JacTu
OKpY>Karollel cpe/bl, IIaHUPOBAHUS MOCTYNKOB U OLEHKU MX BO3MOKHBIX MOCIEICTBUM JUIs
OKpYKaroLEen CPebl;

* TIOBBIIIEHUE YPOBHS DKOJOTUYECKOW KYJIBTYpPbI, OCO3HAHHE TI00AIFHOTO XapaKTepa KO-
JIOTUYECKUX Mpo0sieM U MyTed UX pEelIeHUs; aKTMBHOE HENpUsTHE AEHCTBUM, MPUHOCS- LIHX
BpE€Jl OKPYXKAIOIIEH CPEIE;

* TOTOBHOCTb K YYAaCTHIO B MPAKTUYECKOH AEATEIbHOCTH 3KOJOTMYECKOM HAlpaBIEHHOCTH.

AnanTanus 00y4aromerocs K M3MEHSIOMUMCS YCIOBUSIM COLMATIBHOM U MPUPOA- HOM Cpejibl:

* OCBOEHHE 00yYarOLUIMMHKCS COLMAILHOTO OIbITA, HOPM U MpaBul OOIIECTBEHHOTO TOBE-JCHHS B
rpynnax 4 cooOIIecTBax MpU BHINOJHEHUH OMOJOTMYECKUX 3a]ay, MPOEKTOB U MCCIIEI0BaHUM,
OTKPBITOCTB OTIBITY M 3HAHUSM JIPYTHX;

* OCO3HAHHE HEOOXOAMMOCTH B (OPMHUPOBAHUU HOBBIX OMOJOTMYECKUX 3HAHUI, yMEHHE
(GopmyIupoBaTh UIEH, TIOHATUS, TUMOTE3bl O OMONOTMYECKUX OOBEKTAaX M SABJIEHHAX, OCO- 3HAHUE
neduirTa COOCTBEHHBIX OMOTOIrNUECKUX 3HAHUHM, TIJTAHUPOBAHHUE CBOETO Pa3BUTHS;

* YMEHHE ONEepPHUPOBATH OCHOBHBIMU MOHATUSMU, TEPMUHAMH U TPEJCTaBICHUSIMU B 00J7a- CTU
KOHIICTIIINHM YCTOWYUBOTO Pa3BUTHS;

* YMEHHE aHAJIM3UPOBATh U BBIABIATH B3aHUMOCBS3H IMPUPOJbI, OOIIECTBA U AKOHOMUKH;
OLICHUBAHHE CBOMX JICHCTBHI C yUETOM BIUSHUS Ha OKPYXKAIOIIYIO Cpeay, AOCTIKEHHUALENeH U
NPEOI0JICHUS BEI30BOB M BO3ZMOXKHBIX ITI00aIbHBIX MOCIEICTBHIA;

* OCO3HAaHHE CTPECCOBOM CHUTYyalllu, OLIEHMBaHHE MPOMUCXOIAIIMX M3MEHEHHH U UX MOCNeA- CTBUM;
OLICHUBAHHUE CUTYalH CTPECCa, KOPPEKTUPOBAHUE MPUHUMAEMBIX PEIICHUI U JEMCTBUN;

¢ YBO)XHUTEJIHHOE OTHOIIEHHUE K TOUKE 3PEHHUS JPYTOro 4ejaoBeKa, ero MHEHHIO, MUPOBO3-3PEHHUIO.

(DOprI KOHTPOJIA

KonTponb pe3ynpraToB 00yueHHS B COOTBETCTBUM C JaHHOW 00pa3oBaTeNbHON MPOrpaMMoii
MPOBOAUTCS B (OpME MHUCbMEHHBIX PaldOT, MpEAIoyaraeTcsl MpPOBEACHHUE MPOMEKYTOUYHOH H
UTOTOBOM aTTeCTallUH.

[IpomesxyTouHast aTTecTalus

JIast  ocylecTBICHUST MPOMEXKYTOYHOW AaTTeCTallMd MCHOJIB3YIOTCS KOHTPOJIBHO-OLIEHOYHbIE
Marepuaibl, 0TOOp COAEpKaHU KOTOPBIX OPUEHTHPOBAH HA MPOBEPKY YCBOEHMSI CUCTEMbI 3HAHUM U
YMEHUI — WHBApUAHTHOTO sJpa COJAepKaHHs IEHCTBYIOMIUX 00pa3oBaTENbHONW MPO- TPaMMBI IO
Oouonornu s 00IIe00pa30BaTENbHBIX OpraHu3aluil. 3alaHus MPOMEKYTOYHOW aTTecTalluu
BKJIIOYAIOT MaTepUal OCHOBHBIX pa3/ielioB Kypca OHOJIoTH.

Bapuant pabotsl o paszeny «Knerka»

Pa6ota cocTouT U3 ABYX YacTei.

Yacte 1 comepxut 15 3aganuii ¢ BEIOOPOM OJHOTO BapUaHTa OTBETA.

Yacte 2 conepxut 4 3aaHusA: 3a/1aHUs ATOW YacTH MOJPAa3yMEBAOT 3alMCh OTBETA B BHUJE YUCIIA
WM TI0CTIeI0BaTebHOCTH 1Udp. 3a7aHus TpeOyIOT MBICIMTEIbHBIX ONEpalyii Ha COOT- HOILIEHHE,
apu(pMeTHYECKHI pacuéT U MpUMEHEHHEe 3HAHUH B HOBOM y4eOHOM CUTYyaIUH.



KonTponbpHo-o1ieHOUHbIE MaTepuanbYacts 1
1. K HeopraHu4ecKuM BEelIeCTBAM KIETKH OTHOCSTCS

2. T'mroko3a SBISETCS MOHOMEPOM:
) reMoryioOnHa

) rmnepuHa

) TIIMKOTEeHa

4) anpeHanrHa

1
2
3

3. Kaxyro QyHKIMIO BBIIOJHSAOT YIJICBOIbI B KiieTKe?
) KaTaTUTHIECKYIO

) SHEPreTHYIECKYIO

) XpaHeHHe HACIeICTBEHHOH MH(MOpMAIIH

4) yuactue B OnocuHTe3e Oenka

1
2
3

4, VI3 aMMHOKHCIIOT COCTOST MOJIEKYJIbL:
1) OenkoB

2) yrieBosioB

3)munuioB

4) THK

5. Ilpu MOHIXEHNH TEMIEPaTyphl aKTHBHOCTH (DEPMEHTOB
YBEJIMYMBACTCS

HE U3MEHSeTCS

YMEHbILIAeTCs

CHavala 3aMeIfeTcs, IOTOM YBEIMYHBACTCS

1
2
3

~— N — —

4

6. Kakyro pyHKIMIO BBITOIHSIOT B KieTKe Moyeky sl JJHK?
) CTPOHUTEIBHYIO

) 3alIUTHYIO

) HOCHTENs HACJIEICTBEHHON MH(OpMAIHK

4) TOTNONIEHNs YHEPTHH CONHEYHOTO CBETA

1
2
3

7. B cocras nykneorunos JIHK He Bxoaur:
1) aneHun
2) ryaHuH
3) ypaumn
)

4) TUMUH

8. BHupychI MOTYT pa3sMHOKAThCS
1) ToNbKO B KJIETKE XO3SMHA

2) myTéM mpOCTOro JeICHHS

3) TOJIBKO GECTIONBIM MyTEM

4) TONBKO TIONOBBIM MYTEM



9. B KieTKkax 4eoBeKa U KHBOTHBIX B KAUECTBE HCTOYHHKA YHEPTUU UCTIONB3YIOTCS
1) TOpPMOHBI U BUTAMUHbI

2) BOJIa U YTIICKUCIIBIA Ta3

3) HeopraHUyYecKHe BEIIECTBA

4) OenKu, JKUPBI U YTIICBOJIBI

10. YrneBompl mpu HOTOCHHTE3E CHHTE3UPYIOTCS H3:
1) O2u H20

2) CO2 u Hz

3) CO2u H20

4) CO2m H2CO3

11. B kyeTkax )HMBOTHBIX 3aMaCHBIM YIJIEBOJIOM SIBIISETCSL:
) HeII0I103a

) Kpaxmain

) TJIFOKO3a

4) riukoreH

1
2
3

12. Hawmbosbliee KOMMYECTBO SHEPTHM BBIAEIAETCS MPH PACIIEIUIEHHH OIHOTO TpamMma
1) xupa

2) TIIIOKO3BI

3) Genka

4)IeTUTI0NO03bI

13. Tne B kiretkax sykapuoT cogepskurcs JJHK?

1) B mepokcucomax

2) B pubocomax

3) B komiuzekce I onmbpKn

4) B cTpOME MHUTOXOHAPHUIA

14. Monekyna PHK comepkuT a30THCTBIC OCHOBAHHS:
1) ajieHuH, IyaHWH, ypaLI, IUTO3UH

2) UUTO3MH, TYaHHH, aICHUH, THMUH

3) THMHUH, ypaIu, aJeHUH, TYaHHH

4) aneHuH, ypaIu, TAMAH, [IUTO3HH

15. Hexserounas opMa sKU3HH TOIBKO Y
1) mpokapuor

2) 3yKaproT

3) Gakrepuii

4) BupycoB



Yactp 2

16. YcraHOBHTE COOTBETCTBUE MEXKIY CTPOCHHEM, (DYHKIIMEH BENIECTBA U €ro BUAOM. B oT-BeTe
3aIUIIATE TOCIEI0BATEIBHOCTD HUPD.

CTPOEHUE U ©YHKINWA BUJI
A) COCTOAT U3 OCTATKOB MOJICKYJI IIUIIEPUHA U )KUPHBIX KUCIIOT 1) munuabl
b) cocTosAT U3 0cTaTKOB MOJIEKYJT aMHHOKHCIIOT 2) Oenku

B) 3amuiaroT opraHn3M OT NepeoxIaxIeHHs
I') 3amuInaroT OpraHu3M OT 4yKEpPOAHBIX
BemiecTs/]) oOnanaroT qeHaTypanuei

E) BomonHstoT 3anmacaroniyro GyHKIUIO

17. 3amuimure OyKBbI, 0003HAYAIOIIHE IEMEHThI BEPHOTO OTBETA: Kakue (DYHKIIMHU B Opra-HU3Me
BBITOJIHSIOT )KUPBI?

A) OTKIaaBIBAIOTCS B 3a11ac

b) cimyaT ucToYHMKOM HEpPruu

B) yckopsitor xumuueckue peakiun

') BXozaAT B cocTaB KIeToYHbIX MeMOpaH /) B

MEYEHH MOTYT MpeBpaIiaThes B OENKu

E) yyacTByIOT B XpaHeHUH U Iepeaue HacleACTBEHHBIX MPU3HAKOB OT POJAUTENEH K
ITOTOMCTBY

18. OmnpenenuTe KOJMYECTBO BOJAOPOIHBIX CBSA3CH B JBYX MOCTPOEHHBIX (parmentax Huteit [HK,
€CJIM OJTHA U3 HUTEH UMEET CTPYKTYpY:
—ITTHLHUTTTAATAATATTAI'HI THALLI—

19. O xakom kosmuectBe Monekyn TPHK moxer ObITh 3akomupoBaHa HH(OpPMAIKS BO (par-MeHTe
JIHK u3 3aganus 3.

Kputepun ornennBanus paboTsl o pasaeny «Kierkay

Bepnoe BrinmosiHeHMe Kaxa0ro U3 3aaanuii 1—15, 18 — onenuBaercs 1 6amiom.

3a MoHbINA NMPAaBUIIBHBINA OTBET HA Ka)kaoe U3 3afanuil 16—17 craBurcs 2 Ganna; ecinu 10-mylieHa
oIHa OmIMOKa, TO OTBET oneHuBaeTcs B 1 6amwt. Eciu jomymiens! e u 6ojee OMMOKK MM OTBETA HET, TO
BrIcTaBiseTcsa O Oaios.

OO6ee koau4ecTBo O6aoB 3a paboty — 21.

OtBeTH Ha BOIIPOCHI:

Yactp 1
Howmep 3ana- Orser Howmep 3ana- Orser Howmep 3ana- Otser
HUS HUS HUS
1 4 6 3 11 4
2 3 7 3 12 1
3 2 8 1 13 4
4 1 9 4 14 1




5 3 10 3 15
Yacts 2
Howmep 3amanus OtBer
16 121221
17 ABJ
18 61
19 1

Hrorosas arrectauus

JI71st OCyIIeCTBIIEHHS UTOTOBOW aTTECTAIMU UCHONb3YIOTCS KOHTPOJIbHO-OIIEHOUHbIE MaTe-pUalbl,
COACPIKAHUE KOTOPBIX OPHUCHTUPOBAHO Ha IPOBCPKY YCBOCHUA CHUCTCMBI 3HAHUH H onpeaAcIACTCA
CHCTEMOI TpG60BElHPII>i K MOATOTOBKE BBIITYCKHUKOB OCHOBHOH IIIKOJIBL. JTa CU-CTEMA HWHBAapUaHTHA I10
OTHOIIEHHIO KO BCEM JEHCTBYIOUIMM 0O0pa3oBaTeNbHBIM IporpaMMaM IO OWOJIOTHM JUIsS
o011eo0pa3oBaTeIbHBIX OpraHu3aluid. 3aaHus UTOrOBOM aTTeCTAllMM BKIIO- YalOT MaTepuan OCHOBHBIX
pasfenoB Kypca Owonoruu. JI7iss UTOrOBOM aTTeCTalMy MpeIaraloT-cs BApUaHThl paboT oraensHo st 10

n 11 xnaccos.

KonTpombHO-01ieHOYHbIe MaTepuaibl 11 10 kmacca

MIPOIIECCOB, aHATHM3 N300PaKECHHI.

U3Y4EHUS

H= 3 W o >

[Iponecc, mporcxoasmuil B KIeTKe
JeJIeHHEe KIETKH
CTpOeHHE pudbOCOM
MmatpuuHblil cunTe3 PHK
perukanust JJTHK

(haromuTo3

CTPOCHHUC AACPHBIX 110D

3arnacarouryro
(hepMeHTaTUBHYIO
TOPMOHAJIBHYIO

MMEPEHOCYHKA HACIIeICTBEHHOM I/IH(I)OpMaI_II/II/I

TPaHCIIOPTHYIO
SHEPreTUYECKYIO

Pabota comepxut 15 3amaHuii cO MHOKECTBEHHBIM BBIOOPOM, Ha COOTHOIICHUE TOHATHH U

1. YcTaHOBHTE COOTBETCTBHE MEXIY MPOIECCOM, TIPOMCXOMANIMM B KIETKE, ¥ METOJIOM €ro

Meton uzyyenus
1 CBETOBass MUKPOCKOTIHS
2 AJIEKTPOHHAS MHUKPOCKOTIHS

3 METO MCYCHHBIX ATOMOB

. Jlunuge! B OpraHru3Me MOTYT BBIIIOJIHATH (I)YHKLII/I}O




3. YcraHOBUTE COOTBETCTBUE MEKIY YEpPTAMH CTPOCHHS U (PYHKIMEH OPraHOMJa, Uil KOTO-POTo
OHM XapaKTEPHBI

Yeptsl cTpoeHUS U QyHKIUH Opranouibt
PaCLICIUIAOT OpPraHUYECKHE BEIIECTBA 1O MOHOMEPOB 1 JIM30COMBI
OKHUCIAIOT opranndeckue Betectsa 10 CO2 u H20 2 MHTOXOHJIPUHU
OTTPaHUYEHBI OT IUTOILIA3MBI OJJHONW MeMOpaHOH 3 XJIOPOTUIACTBI

COJEPAKAT KPUCTBI

COACPKAT THIIAKOUJIBI

CEDSTES T I~ RS

00pa3yroT KUCTIOPOJ

4, TepMUHBI, XapaKTEPU3YIOIIHE TPAHCIIOPT BEIIECTB Yepe3 MEMOPaHbL:
1) cTaOunbHBIH

2) MUKITHYECKHIA

3) aKTHBHBI

4) macCHBHBII

5) conpspkeHHBIH

6) nepuoauvecKuii

5. PaccMoTrpuTe pUCYHOK 21 M YK@KUTE OpPTaHeIIbl KIETKH, B KOTOPBIX MPOMCXOIUT OHO-CHHTE3
MOJIMTICTITHIOB M MIPEBpAlllcHUEe MX B OCNIKM. B 0TBeTe yKakKMTE MOCIIEIOBATCIIBHOCTD (P OT
MEHBbIIIEN K OOJIBIIIEH.

Puc. 21. Cxema cTpoeHHs KIETKH

6. YcraHoBute cooTBeTCTBHE MEXIY (ha3oii porocuHTE3a (0003HAYECHO LU(PPaMH) U TIPO-LIECCOM,
HPOUCXOSIINM B KaXKIyI0 U3 HUX (0003HaYeHO OyKBaMHm).



XapakTepucTuka ®aza portocunTe3a
obpazyercst HAJIOH 1  cBeroBas
obpazyercs ATD 2  TeMHOBas
MMPOUCXOAUT HA CBETY U B TCMHOTC
MPOUCXOIUT BO3OYKICHHUE JNEKTPOHOB XJIOPOQHIIIA

CHUHTE3UPYeTCs TIII0K03a

IS I I~ S

MPOUCXOAUT B CTPOME XJIOPOILIACTOB

7. YcTaHOBHTE COOTBETCTBUE MEXJLY MPOIECCAMH, IPOMCXOAIIIMME B KJIETKE U CTajlel MH- Tepdhasbl
JUISI KOTOPOM 3T NPOLECCHI XapaKTEPHBI.

IIponiecchl, MPOUCXOMALINE B KIETKE Craaus unrepdassl
POCT KJIETKH 1 mocrcuHTETHYECKUI
JI€TIEHNEe MUTOXOHIPUI 2  TPECUHTCTHYCCKUN
AKTUBHBIA METa0OIM3M KJIETKH, 3aIlacaHue BEIICCTB 3  CHHTETHYECKHit

CUHTE3 0ETKOB MUKPOTPYOOUEK

penymukanus JTHK

(oo B == W I v o R - 5 e

YIBOCHHE LEHTPHOJIEH

8. ®parmeHT cmbIcTOBOM (Komupyromieit) moiekyasl JJHK, B koTOpoi 3akoaupoBaH yd4acTOK
ueHTpasnbHO nernin TPHK, mmeer crnepyromyro mnociienoBaTeabHOCTh HYKI€OTHOOB: S5°-I'LI-
TATITIIA-3’. Ycranosure antukonon TPHK, eciv eMy cOOTBETCTBYET BTOPOIA TPUILIET.

5»-ATII-3»

5’-IITA-3’

5’-AVT-3°

5-T'VA-3’

5’-VAI-3’

5’-TAY-3’

9. Paccmorpute pucyHok 22. HasoBute TN W a3y AeneHMs sAapa KICTKA. YKaKUTE KOIH- 4ECTBO
TeHEeTHYECKOr0 MaTepuana B KIeTKe B 3Ty (as3y. 3amojgHuTe MyCThle SUCHKU TaOIMIbI, UCTIONb3YS
TEPMUHBI U POLIECCHI, TPUBEICHHBIC B CITHCKE.

Puc. 22. Cxema ofHO# U3 (a3 JeneHus KIeTKd



Tun nenenus ®da3za nenenus KonnuecTBo reHeTHYECKOTO
Marepuaia

A b B

CIHCOK TEPMHHOB U MOHSTHIA:
1) meiios |1
2) MuTO3

3) meradasa
4) anadaza
5) renodaza
6) 2n4c
7) 4n4c
)

8) n2c

10. Ywumcno xpomMocoM B IUIUIONTHOM Habope y syka perrdaroro (Allium cepa) cocrasmnser
16. Kakue Tpu BepHBIX YTBEpXKICHHUS, OTHOCSIIUECS K MUTO3Y Y JAHHOTO PACTEHHS, OH JODKECHBBIOPATH
N3 IPCIIOKCHHBIX!

1) B mpodpaze xomuectBo moneky:n JJHK B kimerkax cocraBmser 32

2) B MeTadaze KOIUIECTBO OJJHOXPOMATHIHBIX XPOMOCOM COCTaBIsieT 16

3) B aHadaze KOTMIECTBO XPOMOCOM COCTaBIsieT 16

4) B aHa(a3e KOTMIECTBO XPOMOCOM COCTABJISET 32

5) Bo Bpems muTOKHMHE3a 00pa3yeTCs MEPeTsHKKA MEKIY JOUCPHUMH KIETKAMH

6) BO BpeMs LIHTOKHHE3a 00pa3yeTcs Meperopoaka MexIy JA0YCPHUMH KICTKAMH

1. YcTaHOBHTE TMOC/IEI0BATEIBHOCTD TIPOLECCOB, TPOMCXOMAIIMX NP MEHOTHYECKOM JIe-JICHUH
KJICTKU:
1) oOpa3oBaHme ABYX KJIETOK C FAIUIOUTHBIM HAOOPOM XPOMOCOM
2) pacxoxIeHHe TOMOJOTHYHBIX XPOMOCOM
3) KOHBIOTAIUSI C BO3MOYKHBIM KPOCCHHTOBEPOM FOMOJIOTHYHBIX XPOMOCOM
4) pacronokeHue B IUIOCKOCTH 3KBATOPA W PACXOXKICHUE CECTPHHCKHX XPOMOCOM
5) pacmosnoxeHne map rOMOJOTHYHBIX XPOMOCOM B TIJIOCKOCTH 3KBaTOpa KIETKH
6) oOpa3oBaHKe YeTHIPEX TATUIOUIHBIX P

12 Yy MyX I[pOBO(bI/IH I'CHBI, ONPECACIAOIINC OKPACKY TClla U NJIUHY KPbUILEB, CICIJICHBI, HpI/I‘{éM
CEpOC TCJIO U MNIIMHHBIC KPBLUIbA JOMHUHHUPYIOT HAJ I‘IépHBIM TCJIOM U pEeAyHUPOBAHHBIMH KPBUIbIMU.
reTepOSI/IFOTHOF 0 CCpOro camua C JNIMHHBIMH KPBUIbAMU CKPECTHUIIU C ‘lépHOﬁ camM- KOﬁ, I/IMeIOH_[eﬁ
peaynrupOBaHHBIC KPBIIbSL. Onpeﬂenme BO3MOXHOC€ KOJIMYCCTBO (bCHOTI/IHOBHOTOMCTBa.

1)1

2) 2

3) 4

4)6

5)8

8 HasoBute CTpyKTypHBIE KOMITOHEHTBI KJIETKH, KOTOPBI UMEIOTCS Y MIPOKAPHOT:
) Anpo

) TU30COMBI

) puGOCOMBI

4) BKIIOYCHUS

1
2
3



5) HapyxHas KIeTouHas MeMOpaHa
6) mceBaOMIO MM

#  VYcraHoBHTE COOTBETCTBUE MEX/TY OCOOCHHOCTSIMH CTPOCHHSI MXOB U TIOKOJICHUEM, JUTS
KOTOPOTO OHU XapaKTEPHBI

OcobeHHOCTH CTPOCHUSA [Toxonenne
Bce kneTku crocoOHbI TOMBKO K MUTOTHYECKOMY JIEICHHIO 1  Cnopodur
B TkaHAX conepkarcs BOJOHOCHBIE KIETKU 2 T'amerodur

@opMHpyET aHTEPUANU U APXETOHUH

Bcee kimeTku IUILIONIHBI

OO0pazyet cropsl MeH030M

SIBSHECHE. R R IES

Asnserca TOCIIOACTBYIOIIMM ITIOKOJICHHEM

B Pacrnonoxure mocae0BaTeIbHO STAIbl Pa3BUTHS [[BETKOBOTO PACTEHHS OT OMBLICHHUSIO
pacripoCTpaHEHHUS CEMSIH.

1) dbopmupoBanue ceMsH

2) BOMHOE OIUIOIOTBOPEHHUE

3) onbuieHME

4) oOpazoBaHKe 3apOJIBIIIA U SHIOCTIEpMa

5) obOpa3oBaHKe MBUIBLEBON TPYOKH

6) pacmpocTpaHeHHEe CeMSH

Kpurepuu ornenuBanus utoroBoit padotsr 3a 10 kimacc

B oTBeTax cienyer ykas3ath 1mocie0BaTeIbHOCTh IU(p, OyKB. BepHOe BBINOIHEHUE KaX-I0T0 U3
3aganuii 1—7, 9—11, 13—15 onenuBaercs 2 Gamuamu. 3a TIOJHBINA MPABUIILHBINA OT- BET CTABUTCS 2
0aJiTa; ecliy JIOMyIIeHa OjIHa OIKOKa, TO OTBET oleHuBaeTcs B 1 Oamr. Ecnumonymiens e u Ooee
OIIMOKY WM OTBETA HET, TO BhIcTaBngeTcd 0 6anos. 3a 3amanus 8 ul2 crasutcs 1 6am.

OO6mee konuuecTBO 0amioB 3a paboty — 28.0TBeThI

Ha 3aJaHuA:

Homep 3amanus OtBer
1 123312

2 136
3 121233
4 345
5

6

7

1369
112122
222131




Howmep 3ananus OtBer

8 3

9 247

10 146

11 352146

12 2

13 345

14 222112

15 352416

KonTponbpHo-oueHouHble MaTepuaisl 11 11 knacca
PaGora conepxut 15 3aganuii ¢ MHOKECTBEHHBIM BEIOOPOM, Ha COOTHOILIEHUE MOHATHI HIIPOLIECCOB,
aHaJIn3 U300pakeHUH.
1. K dakTopam 3BONIOIUN OTHOCST:
KPOCCHHTOBEP
MyTalHOHHBIN TIPOLECC
MOAM(UKAIMOHHYI0 N3MEHYHBOCTh
U30JIALIUIO
MHOT000pa3ue BUI0B
6) ecTecTBEHHBII 0TOOP

1)
2)
3)
4)
)
)

2. Tlouemy MOMyYJISIUIO CYUTAFOT ¢AMHUIIECH SBOTIOIH?

1) B Hel POUCXOUT CBOOOHOE CKPEIIMBAHUE

2) MHOTHE BHJIBI COCTOST M3 PAa IOMYJISIHiA

3) 0coOu MOMYJIAIMH [TOABEPTalOTCS MY TALIHAM

4) ocoOu MOy JISIUK KMEIOT Pa3THIHBIC TIPUCIIOCOOICHHUS K cpe/ie OOUTaHus

5) mpoucxomUT caMOpPery AU YUCICHHOCTH MOMYJISIHI

6) mox BO3JEHCTBHEM €CTECTBEHHOrO 0TOOPA B IOMYJIALMU COXPAHSIOTCA OCOOH C MOJIE3HBI-MH
MYTaIUsIMH

3. YcraHoBuTE COOTBETCTBHE MEXKIY BHAAMH W3MEHYMBOCTH M MX XapaKTEPUCTHUKOH. 3alu-LIHTE B
TabyuIly BEIOpaHHbBIE OYKBHI.

XapaKTepI/ICTI/IKa N3MCHYHMBOCTH Buasl n3ameHunBOCTH

1. 3meHeHue mpu3HaKa HCye3aeT Mmocie npekpamieHus 1eicTBUs Bbl- A) mopuduxarmn
3BaBILIETO ero paxkTopa

2. V3MeHeHHe BO3HHMKACT BHE3AITHO B) MyTallun
3. U3MeHeHne umeeT HCHaHpaBHeHHHﬁ XapakxkTep

4. Bo3HuKarolee M3MEHEHHE, KaK TPaBHJIO, COOTBETCTBYET M3MEHEHHUAM
cpensl

5. [IposiBisiercs y Bcex ocoOelt Buaa

6. [IposiBisiercst y OTIenbHBIX 0co0ei Buia



4. YcTaHOBHTE COOTBETCTBHE MEXIY NMPU3HAKAMHU O0TOOpA M €ro BHIAMH. 3alUIIUTE B TAOIH- Iy

BbIOpaHHBIE OYKBBHI.

[TpuzHaxu otbopa

1. Coxpansier ocoOeil ¢ MoJe3HbIMU B JaHHBIX YCIOBHSAX NPH3HAKAMU

2. IIpuBO/UT K CO3/IaHUIO HOBBIX TIOPO/I ’)KUBOTHBIX M COPTOB PaCTEHHIA

Bun otbopa
A) EcrecTBeHHbIi

b) UckyccTBeHHslit

3. CocoOCTBYET CO3/IaHHI0 OPraHM3MOB C HYXXHBIMH YEJOBEKY H3MEHEHH-

SAMHN

4. TlposiBisieTcss BHYTPH MOMYJIALUU ¥ MEXIY MOMYJIAUUAMU OJHOTO BUJA

5. JleficTByeT B MpUpO/Ie MUJIITUOHBI JIET
6. IIpuBOAUT K 0OpA30BaHIIO HOBBIX BUJIOB

7. TlpoBoautcs 4enoBeKkoM

5. VYcraHoBUTE COOTBETCTBHE MEXIy HAMpPABICHUSAMH SBOJNIONMM M HX XapaKTEPUCTHKAMH.

3anumuTe B TaONIUIly BHIOpaHHbIE OYKBBHI.

XapaKTepUCTUKHU Hanpagnenus sBosonuu
1. Pacimpenue apeana A) bronoruueckwuii mporpecc
2. CHWXeHHE TPUCTIOCOOTICHHOCTH b) buonoruueckwuii perpecc

3. Bospacranue uncieHHOCTH
4. YMeHbIICHHE YHCICHHOCTH
5. YMmeHbIeHne pazHooopasus

6. YBenmuenue pazHooOpaszus

6. YcraHOBHTE COOTBETCTBHE MEXIYy OCOOCHHOCTSAMHU M IPYINIAMU PACTEHHH, HAXOAIIUXCSA Ha
MPOTHBOTIONIOKHBIX KpasX 3BOJNIOIMOHHOM JiecTHUIIBL. K KaXk101 MO3UIINHK TIEPBOTO CTONONATION0SPHUTE
TIO3HITHIO U3 BTOPOTO CTOJIOINA, 0003HaYCHHYO (oK. 3anuiuTe B TaOIUITy BhI-OpaHHBIC U PHI.

OcobeHHOCTH
TEJIO MPEJICTABICHO CJIOCBUILEM
OBIBAIOT OJHOKIETOYHBIMHA M MHOTI'OKJIETOYHBIMU
Pa3MHOKAFOTCS IIPH IIOMOIIU CIIOP

HMCIOT paBHOOGPaSHLIe TKaHU W OpTraHbl

N =2 W o9 o

KCHCKHC ITOJIOBBIC KJIICTKH BCErAa HCIIOABHKHBI

I'pynia
1) Bogopociu

2) TTokpbITOCEMEHHBIE

1. YcraHoBuTe XPOHOJIOTUYCCKYIO ITOCIIEA0BATCIIBHOCTL AHTPOIIOICHE3a

1) YenoBex ymenbrii

2) YenoBek MpIMOXO TSI
3) Ascrpanonurek adapckuit
4) Heannepraery

5) Kpomanbonen



8. Dxosormyeckas CHTyaysi: YUCIEHHOCTh MOMYJIAIUN OKYHEH B peKe COKpAIAeTCs B pe-3yJIbTaTe
3arpsi3HEHMsT BOJbl CTOYHBIMHU BOJIAMH, YMEHbBIIEHHUS YMCIEHHOCTU PACTHTENBHOSI- HBIX pBbIO,
YMEHbLICHHUS COJEpKaHUs KUCIOpoJa B BOJE 3UMOW. 3alMIINTE Ha3BaHHS TPYI 3KOJOTMYECKHX
(aKkTOPOB B TOI MOCIIEIOBATEILHOCTH, B KOTOPOI OHU YIIOMSHYTHI B ONIMCAH-HOW CUTYaIIHH.

9. W3yuute Ha puc. 23 rpaduk 3aBUCUMOCTH WHTEHCHMBHOCTH TIOTJIOIICHHOTO CBETA OT JUIM- HbI
BOJIHBI Y 3€NEHBIX (BEPXHUH TpauK) u KENTHIX (HIKHUE TpaduK) TUCTHEB KIEHA (10 OCH X JJIMHA BOJHEI
CBETa B HAHOMETpax, a 10 OCU y — IIPOLEHT HorioumeHus csera). Kakue 1Ba U3 HUKENPUBEIEHHBIX
ONMCAHUI HanOOoJIEe TOUHO XAPAKTEPU3YIOT JaHHYIO 3aBUCUMOCTb?

100

20+ *39.’]9Hblﬁ

\

40 A

ReJTThIH

\-‘7 —

1 O ¥ ¥ T T T ¥
400 45 500 550 600 650 700 750

Puc. 24. 3aBucuMOCTH HHTEHCUBHOCTH MOTJIOMIEHHOTO CBETA OT JUTMHBI BOJIHBI Y 3€NMEHBIX MKENTHIX
JMCTHEB KJIEHA (TI0 OCH X JJTHHA BOJIHBI CBETA B HAHOMETPAX, M0 OCH ) — TPOLIEHT MOTJIOMICHHUS CBETA)

1) 3enéHble JUCThS MOTJIOMIAIOT OONBINE CBETA, YeM HKETHIC PU JAHHBIX JIMHAX BOJH

2) 3enéuplii TUCT moraomarT 0koao 60% ceera ¢ auHOM BoHE! B 500 HM

3) Cser ¢ quHHON BOIHBI 6oibine 750 HM He HOrIOMAETCS KENTHIMA JTHCThIMU

4) Cser ¢ mmiHO#M BOJIHBI 650 HM 0OJIbIIE MOTIOIACTCS 3€IEHBIMU JTUCTHAME, YEM XKENTHIMU

5) Csert ¢ mmHO# BostHbI 550 HM morIom@aeTcst 3eIEHBIME IMCTHIMU CHIbHEE, YEM C JIIH-HON
BOJHEI 760 HM

10. Kakue u3 mepedyncieHHbIX 0OBEKTOB OTHOCAT K 9KOCHCTEMAM?
1) COBOKYIHOCTB MOMYJISALMIA OEJIOK B JieCy

2) ceBepHYIO Taiiry

3) moiMeHHBIH JTyT

4) COBOKYIHOCTb BCEX BUJIOB PACTCHHH B 03epe

5) MOpPCKMX MJIEKOMUTAFOIIHNX

6) mpy/1 ¢ OOMTAIOIIMMH B HEM OpraHM3MaMH

11. CaMoperyquH;I B 9KOCHUCTEME TalTrH IpOABJIAICTCA B TOM, YTO:
1) YUCJIICHHOCTb ACPEBLECB COKPAIIACTCSA B PE3YJIBTATEC JICCHOTO IOKapa
2) BOJIKM OTpPaHMYUBAIOT POCT YHCIICHHOCTH KabaHOB

3) MacCCOBOC Pa3MHOXCHUEC KOPOCAOB PUBOAUT K rudenm HCPCBLCB
4) YHUCIEHHOCTh OCIIOK 3aBUCHUT OT Ypoxas CEMAH €I

5) NOIVAEIE Ka0aHOB IMOJIHOCTBIO YHUUYTOXKACTCA BOJIKAMH

6) COBBI U JIMCULBI OTPAHUYUBAIOT POCT YMCJIICHHOCTH MBIIIEH



12. YcraHOBUTE COOTBETCTBHE MEXJY OPTraHM3MAaMH M HAINPABJICHUSIMH JBOJIOLMH. 3alHIIN-TE B
TaOIMILy BHIOpAaHHBIE OYKBBI.

Opranu3mbl Hanpasnenus 3Bosonuu
1. Crpayc smy A) 6uonoruueckuii mporpecc
2. Cepas kpbica b) buonornueckuii perpecc

3. JloMOBasi MBIIIIb
4. [lnanobakrepuu
5. Open GepkyT

6. Yccypuitckuit THTD

13.  YcraHoBHUTE MOCTIEI0BATEILHOCT OOBEKTOB B MACTOMIIIHOW MUIIEBOI €K, 3aUIITUTEB
TaOIUITY TOPSIOK THD.

1) Tnst TomoneBas
) MayK-KpeCTOBHUK
) 60Bbs1 KOPOBKA CEMUTOUYCYHAS
) rpau
)

5) nmucTha ocHHBI

2
3
4

14. YcraHOBUTE TOCIIEIOBATEHLHOCTD MPOIECCOB, COCTABIISIONINX KPyrOBOPOT a30Ta B OMo-cdepe,
HaYMHAs ¢ YCBOCHHS aTMOCc(hepHOoro a3oTa.

1) Wcnonb3oBaHue pacTeHUSAMH COCIMHEHHWH a30Ta

2) TornormeHne MOJEKYJIAPHOTO a30Ta aTMOChEpsl KITyOECHBKOBBHIMU OAaKTEPUIMHU

3) PaspyieHre MUKpOOpraHU3MaMHi OPraHHYECKHUX OCTATKOB

4) Wcnonb30BaHWe KMBOTHBIMH a30TCOJACPKAINNX OPTAHMYECKHX BEIIECCTB

5) BricBoOOXI€HHE CBOOOHOTO a30Ta

15. BriOepuTe OCHOBHBIC HCTOUYHUKH 3aTPsI3HEHHUS TIOBEPXHOCTHBIX U TI0JI3EMHBIX BO/I,
1) TankepHbiid doT, 10ObYa HeTH Ha meTbde

2) VI3BepkeHus BYJIKAHOB

3) ABTOMOOHIIBHBIN TPAHCIIOPT

4) CenbCKOXO3SIUCTBEHHBIC MOJS M JKMBOTHOBOJIYECKHE KOMILICKCHI

5) Xo3siicTBeHHO-OBITOBBIC CTOYHBIC BOIbI

6) Terui031eKTpOCTaHIMN

Kpurepuu oreHnBanus uTorooii padotsl 3a 11 kmacc

B otBerax ciemyer yka3arh mocieaoBaTenbHOCTH IH(p, OYKB MM CIMCOK CJIOB. B mocnen- Hem
CIy4ae OLICHUBACTCS MPaBIIIbHAS MOCIIEI0BATETHHOCTD YKa3aHUS CIOB (TEPMUHOB), BCTPEYAIOIIUXCS B
TeKCcTe 3aJaHus. BepHoe BBIMOJIHEHHE KaXIOTO M3 33laHMil olleHHBaeTcs 2 Oamnamu. 3a MOJTHBINA
MPaBUIbHBIN OTBET CTaBUTCS 2 Oasia; eclii JOMyIleHa O/IHA OIIHOKa, TO OTBET OlleHWBaeTcs B 1 Oa.
Ecnu nomymienst 1Be u 6onee omuOKY WM OTBETA HET, TO BhI-cTaBisiercs 0 OaioBs.

O6uiee xonuuecTBo OamuioB 3a paboty — 30.0TBeTHI

Ha 3aJJaHH:



Howmep 3ananus

OrtBer

1 246

2 156

3 ABABAD

4 ABBAAADB

5 ABABBA

6 11122

7 31245

8 aHTpPOINOTeHHbIe, OnoTHYecKue, abuoTnyeckue ((hakTopbl JOKHBI OBITH yKa-
3aHbI B [IPaBUJILHOM MOCIIE0BATEIHHOCTH)

9 14

10 236

11 246

12 BAAABDB

13 51324

14 21435

15 145




TemaTnueckoe mIaHupoOBaHKE

Temaruueckoe ruianuposanue B 10 kimacce

Hawnmenona- Ilenenas OcHoBHEIC BU- Hcmonn3o-
Ne COI[ep)KaHI/Ie Kon-Bo JIbl 1EATEIbHO-
/T HHUE pasjie- yCTaHOBKa qACOB cTH 0Byaato- BaHUE 000-
JIOB U TEM ypoka pyIOBaHUS
IIUXCS
Beenenue
1 MeTtoanl Ypox Ne 1 dopmupoBa- 1 Beigsuxkenue | Jlatyuk xuc-
ono- «[IpakTnye- HHE HABBIKOB TUIOTE3bI, U3- Jopojia
JIOTUYECKUX | CKOE MPUMEHe- | MpaKTHde- MepeHUe KOH-
WCCIIeIOBA- | HUE OOMIeHayY- | CKOTO HC- IEHTPAINH KHC-
1307071 HBIX METOJIOB B | TIOJTb30BAHUS JIOpO/JIa BO BJIBI-
Omosoruye- HayYHBIX Me- XaeMOM,
CKUX HCCIEI0- | TOJOB WCCIIe- BBIIBIXaeMOM
BaHUSIX» JIOBaHUS BO3/yXe
Pasnmen 1. Knerka
1 benku JlaboparopHast | BoisicHUTh 1 Onpenensror Jat4ux om-
pabota Ne 1 YCIIOBHS aK- aKTUBHOCTP M€~ | THYECKOU
«3yuenue TUBHOCTH POKCHIa3bI IJIOTHOCTH
(epMeHTaTHB- | (PEpPMEHTOB CITIOHBI, U3Me-
HOIl aKTHBHO- PAIOT ONTHYE-
CTH CITIOHBI» CKYIO
MJIOTHOCTD
pacTBOpoM
2 Hyxneunno- | JlaboparopHas | [Tomxyunts 1 [IpurotoBnenne | Hatumk pH
BBIC KUCIIOTHI | paboTa Ne 2 npenapar roMoreHara 00-
«BbleneHne U | OYUIIEHHO pasua, oopa-
ounctka JJHK | i/IHK 00TKa nerep-
U3 KIIETOK pac- TeHTaMH, 0ca-
TEHUI» JKIIEHHE
HYKJIEOTIPOTE-
UJIOB, OUUCTKA
JIHK
3 Opranessl Jlaboparopnas | HaGmonats 1 [IpurotoBienne | Mukpockor,
KIIETKH paboTa Ne 3 TJ1a3MOITH3 U MUKpoTpena- | Habop s
«[Inasmonu3 u | AemIa3zmMonus para, obpa- npenapupo-
JIeTIa3MoJIn3 B | B KJIETKE 0O0TKa peakTu- BaHUs

PACTUTENBHOU
KIIETKE)

BaMH, paboTa ¢
MHUKPOCKOTIOM




®dorocunte3 | Ypok Ne 2 | Jlo3a3arh BbI- 1 Hao6monator Jarunku
«["a-  30BbIC | JeneHHe Kuc- ne- KHCIIOPO/Ia,
addek-  TeI | JOpona u MOHCTanuoH- | pH
¢dorocunre- TIOTJIOIICHUE HBIH OTIBIT, 3a-
3a» YIJIEKUCIITOTO PHUCOBBIBAIOT
rasa npu CXEMY YCTaHOB-
(poTtocuHTE3E KH, PUKCHPYIOT
XOJI ¥ pe3yIbTa-
THI OTTBITA
HaumeHoBa- Llenesas OCHOBHHIE BH- | 1100
Ne Conepxxanue Kon-Bo bl JIeSTENBHO-
/i HHE pasfe- YCTaHOBKa qACOB S—— BaHHe 000-
JIOB ¥ TEM ypoka PYIOBaHUS
TIIXCS
5 ®dotocunre3 | Jlaboparopuas | BeiaBuTh 1 Colwuparot Hatauku
pabota Ne 4 TPOIIECC YCTAQHOBKY JUIl | KUCJIOPO/A,
«Ompenenenne | dukcamuu yr- ombITa, m3meps- | pH
MHTEHCUBHOCTH | JICKHUCIIOTO IOT MOKa3aTeNn
nporecca (UK- | raza BOAHBIM cpenpbl, huKcu-
CaIl¥l YIJIEKUC- | pACTEHUEM PYIOT ¥ aHAJH-
JIOTO Ta3a KJeT- | MO CABUTY 3UPYIOT pe-
Kamu Bojopoc- | pH 3yJAbTaThI
JIU XJIOPEIUTBD)

6 Crtpoenne u | Jlaboparopnas | Jloka3zars 3a- 1 [oToBsT mpena- | JlaTumk smk-
¢Gynkumu Ha- | pabota Ne 5 BHCHMOCTD paThl, U3Meps- TPOTIPOBO-
pyXHOU kne- | «BnusHue oc- | Typropa ot 10T 00BEKTHI, JTUMOCTH,
TOYHOH MEM- | MOCa Ha Typ- MHTEHCUBHO- paboTatot ¢ JTUHeKa
OpaHsbl TOPHOE COCTOS- | CTH OCMOTH- JaTYUKOM, 00-

HHE KJIETOK» YECKHX TPO- pabaTbIBaiOT
IECCOB pe3yabTaThl
OTIbITa

8 Ctpoenue u | JlaboparopHas | BoisicHUTH 1 Cobupatot JaTuuk
¢yHkuuu Ha- | padora Ne 6 pOJb KyTHKY- YCTaHOBKY [UI1 | BIQXHOCTH
pyxHoil kne- | «CpaBHeHUE | Jibl U IPOOKH ombITa, pabota- | BO3ayxa
TOYHOM MeM- | nuddy3uoH- B 3aIlIUTE OT 10T C IaTYMKOM,

OpaHbl HOH HCIIapeHus 00pabaThIBaIOT
CIIOCOOHO-CTH | BOJIBI C T10- pe3yabTaThl
KJIETOYHOM BEPXHOCTH OTIBbITa
MeMOpaHsbI 1 KOpHEeH u
KIJIETOYHOU KI1yOHen
000JI0UKI»




11 | Duepreruue- | Jlabopatopnas | Jloka3aTs yr- 1 Cobupator JlaTuuk TeM-
ckuii obmen | pabora Ne7 JEKHCIIOTO YCTaHOBKY, pa- | MepaTypsl,
B KJIETKE «Bpienenue | rasa u Temio- 6orarot ¢ nar- | pH
YIIICKUCIIOTO | ThI IPH CIIHP- 9UKaMH, 00pa-
rasa ¥ TeIIOTEl | TOBOM Opo- 0aTBIBAIOT pe-
JPOXKEBBIMU | )KEHUHU 3YJIBTATHI
KJICTKaMHU TIPH OTIBITa
OpOXKEHUNY
12 | Muto3 Jlaboparopnast | Onucath u3- 1 [Tpurorasnusa- | Mukpockor,
pabota Ne 8 MEHEHHUS 0T BpeMEHHbIE | HaOOp Mu-
«[loBeneHne | XpoMoCoM- MUKpOTIpernapa- | Kporperna-
XPOMOCOM IIPU | HOTO ara- THI, U3y4AIOT HX | PaTOB, Ha-
MHUTOTHYECKOM | para Ipu MU- 0JT MUKPOKCO- | OOp /ISt
JICIICHUH B TO3€ nom, obpada- npenapupo-
KJIETKax pacre- THIBAIOT Pe- BaHUS
HUI» 3yIbTaThI Ha-
OJIrOIeHU I
Haumenosa- IleneBas OcHoBHbIE BU- Hcnonb3o-
No COlIep)KaHI/Ie Kon-Bo IIBI JCATCIBHO-
o/ HUE pa3ze- YCTaHOBKA 4ACOB CTH oByuato- BaHue 000-
JIOB ¥ TEM ypoka pyAoBaHUs
IAXCSI
13 | Meiio3 JIaboparopras | Onwmcars 1 [IpuroraBnuBa- | Mukpockor,
pabota Ne 9 u3- 10T BpEMEHHBIE | HAabOp Mu-
«[loBenenne | MeHeHUs MUKpOTIpernapa- | Kporperna-
XPOMOCOM TIPH | XPOMOCOM- Thbl, U3y4aIOT UX | PaTOB, Ha-
MEHOTHYECKOM | HOTO amma- HOJ1 MUKPOCKO- | OOp st
NICJICHUY B pata npu nom, oopaba- npenapupo-
KJIETKax pacte- | Meio3e TBHIBAIOT pe- BaHUs
HUID 3yJbTaThI Ha-
OJIFOIEHU A
Paznen 2. PasmHoxeHUe U pa3BUTHE OPTaHU3MOB
14 JlaboparopHast | BeIiBHTH 1 [Ipurorasnua- | Mukpockor,
paboraNe 10 | cxoactBa u 10T BpEMEHHBIE | HAOOp MU-
«CpaBHuUTenb- | pa3nuuus MUKpOIpenapa- | Kporperna-
Has XapakTe- KJIETOK OJI- ThI, M3y4alOT UX | PaTOB
pUCTHKA OJI- HOKJIETOYHBIX TI0J1 MUKPOCKO-
HOKJICTOYHBIX | OpraHU3MOB nom, oopaba-
OPTaHU3MOB» TBHIBAIOT pe-
3yJbTaThI Ha-
OmoieHu i




15 | XKusnennsie | Jlaboparopuas | M3yuuts pas- 1 N3zyuaror nog Mukpockor,
IUKJIBL pacTe- | padora Ne 1l BUTHUE CIIOPO- MHUKPOKCOTIOM | Habop Mu-
HUN «Ocobennoctu | ¢uTa u rame- MOCTOSTHHBIE Kporpena-

pa3BUTHSA Ta- Touta cro- MHKpoIpemnapa- | paToB
MOPOTHUKOBH- | POBBIX Thl, pabOTaIOT €
HBIX» pacTeHui U300paKeHusI-
MU, 00pabaThI-
BAIOT pe3yJIbTa-
Tl HAOJIIOJEHUIH
Paznen 3. OCHOBBI TCHETHKH M CEJEKIHH

16 | Xpomocowms! | JlaboparopHasi | M3y4nTh 1 [TpurorasnuBa- | Mukpockor,
.Crpoenune | pabora Ne 12 0Co- 0T BpEMEHHBIE | HA0Op JUIS
XpOMOCOM «Buenrnee OCHHOCTH MHKpOIpenapa- | Tmpenapupo-

CTPOEHHUE MO~ | BHEUIHETO ThI, U3y4AIOT HX | BaHUA
JIUTEHHBIX XPO- | CTPOCHHS I10- 10/1 MUKPOCKO-
MOCOM KOMa- JUTEHHBIX nom, o0pabda-
POB-3BOHLIOB» | XpPOMOCOM B TBHIBAIOT pe-
CBSI3H C 3yJIBTATHI Ha-
TPaHCKPHII- OJIrOIeHUIA
LMOHHOM aK-
TUBHOCTBIO
17 | I'enerukave- | JlaGoparopuas | Ompenenutsb 1 Nzyyvarot mox Mukpockor,
JIOBEKa pabota Ne 13 MOJIOBOM MHUKPOKCOTIOM | Habop JIst
«Omnpenenenne | XpOMaTuH B TMIOCTOSIHHBIE MU- | TIpETapHpo-
MIOJIOBOTO KJIETKaX KpoTpenaparbl, | BaHUS
Haumenosa- Ilenenas OcuoBHbIE BU- Hcnonb3o-
No Conepxanue Koin-Bo JIBI JICSTENbHO-
o/ | HHe pasze- yCTaHOBKa HACOB N — BaHue  000-
JIOB U TEM ypoka pyIoBaHUS
HIUXCS
XpOMAaTHHA B 3I0POBOT paboTaroT ¢
KJIETKaxX OyK- 0 N300paKCHUS-
KaJbHOTO 3ITH- YyelloBeKa M, 00padaThI-
TeNHs YeNoBe- BAIOT pPe3yJbTa-
Ka» ThI HAOMIOICHU
3akonomep | JlaGopatopnas | Hayuutbes 1 N3zyyaror oz
-HOCTH pabota Ne 14 pacno3Ha- MHKPOCKOTIOM
Hacle- «Omnpenenenne | BaTh heHOTH- MOCTOSIHHBIE
JOBaHUS TEHOTUNA TJI0- | MUYECKHE MHKpOIHpemnapa-
JIOBOM MYIIKHA | MPU3HAKU Ha ThI, pa0OTAIOT C
Apo30(uIel MO | HATYpaJIbHBI U300pakeHHUsI-
beHoTUITy» X MH, 00pabaThI-
mpernaparax BAIOT pe3yIbTa-
U olipenie- ThI HAOMIOICHUH
JSTH BO3-
MOXHBIE Te-
HOTHUIIBI
opra-Hu3Ma
10 €T0

¢denotuny




TemaTtnueckoe miaHupoBanue Matepuana B 11 kiacce

OCHOBHbBIE BH-
Ne Tema Conepxanue Lenesas Konm-Bo | jp1 mesrensho- Hcmoms30-
o/ YCTaHOBKA 4ACOB cTH 0Byaro- BaHuEe 000-
Ypoxa PYIOBaHUS
IIUXCS
Paznen 4. Bun
N3menun- JlaboparopHast | ONBITHBIM 1 Pabora c brank y4era
BOCTb IpU- pabota Ne 15 my-TeM OnaHkamu, BbI- | CKOPOCTH
pomHbIX MO- | «Onpenenenne | BBISBUTH TIOJIHEHHE JIeH- | IPOM3BOJIb-
ITYJIALMI HOPMBI peaK- HOpMY pe€ak- CTBHH Ha Bpe- HOM peak-
UM TIPU3HAKA | IIMU [IPHU3HA- Ms, pacueThl HA | IUH, CEKYH-
Ha rpuMepe Ka KAJIBKYJISITOPE | IOMEp
CKOPOCTH
TIPOM3BOJIEHBIX
TIBVKEHUI)
I'enernye- Jlaboparopnast | Paccumnrats 1 Pabora c Bnank yuéra
CKas CTpyk- | paboraNe16 | wactoty BCTe- Onankamu, onu- | peHOTHIH-
Typa nomyJsi- | «Pacuer yacro- | 4aemocTH ai- caHue (eHOTU- | YECKUX MpH-
107074 ThI BCTpEYae- JieJien u re- OB, PACYETHI 3HAKOB,
MOCTH aJuiesiell | HOTHIIOB IO- Ha KaJIbKYJIATO- | KaJdbKyJsi-
Y TEHOTHIIOB B | MYJSALUU pe TOP
TIOTYJISIITII
OcHOBHbBIE BU-
No Tema Conepxanue Heneas Kon-Bo JIBI JICSTENbHO- Hcnons3o-
/I yCTaHOBKa HACOB A — BaHue 000-
ypoka pyZAoBaHHSA
HIUXCS
Paznen 5. Dxocrucremsl
1 | Dkonoruue- | Ypok Ne3 1 Hab6mronmaror Jarunku
ckue axro- | «OmpeneneHue Jnie- KUCIIOPO/ia,
poI CHIIBI BO3/IEH- MoHcTanuoH- | pH, xpo-
CTBUSI SKOJIOTH- HBII OIIBIT, 3a- PUI-UOHOB,
qeckux (akTo- PUCOBBIBAIOT OCBeIIICH-
POB» CXEMy YCTaHOB- | HOCTH, TEM-
KM, QUKCHPYIOT | TIepaTyphl,
XOJ ¥ Pe3yJbTa- | OTHOCHTEIb-
ThI OTIBITA HOI1 Bax-
HOCTHU




2 | 3akoHOMEp- | Ypok Ne 4 Joxka3zarb 3a- 1 Hao6monator Hatunku
HOCTH U~ «BnusHue co- | KOH cOBMeECT- ze- TeMIepary-
CTBYS DKOJIO- | Y€TaHWs KO- HO JICHCTBUA MOHCTalMoH- | psl, pH,
TUYECKUX JOTUYECKHUX dakTopoB HBIH OIIBIT, 3a- KHCIIOpO/Ia,
(baxTopoB (akTopoB Ha PHUCOBBIBAIOT OCBEILIEH-

HUHTEHCHBHOCTD CXEMY YCTAQHOB- | HOCTHU
doTocunTE32» KH, QUKCUPYIOT

XOJ1 U pe3yJibTa-

THI OTIBITA

3 | Dxosornue- | Jlaboparopuas | BeisiButh (hu- 1 Colwuparot JlaTuuk Tem-
ckue 3aKkoHbl | padora Ne 17 3UYECKHX Me- YCTAHOBKY, pa- | IepaTypbl
U TipaBuIa «/lokazarenb- | XaHM3M Tpa- 0oTaloT ¢ 1at-

CTBO (u3nye- BIJIa AJieHa 4uKamu, oopa-
CKOTO MeXxa- 0aThIBAIOT pe-
HU3Ma MpaBuia 3y/bTAThI
Annena» OIIbITa

4 | Dxonoruue- | JlaboparopHas | BeuiButs ¢u- 1 Colwuparot Jat4auk Tem-
CKHe 3aKoHbl | paboTa Ne18 | 3mueckux me- YCTAQHOBKY, pa- | MmepaTyphl
Y TIpaBuIia «Jlokazarenb- | XaHM3M TIpa- 6oTaloT ¢ nat-

CTBO (u3nye- BuJa AJsieHa 4quKamu, oopa-
CKOTO MeXa- 0aThIBAIOT pe-
HU3Ma MpaBHIa 3YJIbTATHI
beprmana» OIIbITa

6 | Arposkocu | Jlaboparopnas | Onpemenutsb 1 Colwuparot JaTunk
-CTEMBI paborta Ne 19 COZIEpXKAaHME YCTaHOBKY, pa- | HUT-par-

«OrneHka co- HHUTPATOB B 00TaloT ¢ 1aT- | MOHOB
JEpKaHWA HUT- | TIPOJyKTaX 4quKamu, oopa-
paToB B pacTe- | MUTAHUS 0aThIBAIOT pe-
HUSX» 3YJIbTATHI
OTbITa
7 | I'mobanbHpie | Ypok Ne 5 Jloxasartp 1 HaGmronarot Temnepary-
skonoruye- | «l[lapHUKOBBI CBSI3b MAPHHU- ne- pBI, OTHOCH-
ddext KOBOTO MOHCTAlIMOH- | TENBHOU
HBIU OTIBIT,
OcHoBHBIE BU-
Ne Tema Conepxanue Henesas Koin-Bo JIBI JIEATENBHO- Henons3o-
/i yCTaHOBKa 4ACOB cTH 0Byuato- BaHue 000-
ypoxa —— pyZAOBaHUs
ckue mpobne- | urnobansHoe | Addekra ¢ 3apUCOBBIBAIOT | BIAKHOCTU
MBI NOTEIUICHHEe» | TI00aNbHBIM CXEMY YCTaHOB- | BO3AyXa,
MOTEIUIEHHEM KM, (UKCHPYIOT | KHCIOpOAa,
Xox u pe3ynbra- | pH
THI OTIBITA
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