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1. IEJIb ¥ 3AJAYM JUCHUTLIVHBI

Henun pucuMmiIuHbl: cHOPMHPOBATH TPEACTABICHUS O IEIOCTHONH COBPEMEHHOU
€CTECTBEHHOHAaY4YHOW KapTUHE MUPA;

3agaud AUCHUILVIMHBI - OBJQJICHUE 3HAHUSAMHU O HauWOoJliee BAXKHBIX OTKPBITUSAX H
JOCTHKEHHUSIX B 00JACTH €CTECTBO3HAHUS, MOBJIUSABIIMX HA HBOJIOLMIO MPEICTaBICHUN O
MPUPO/IE, HA PA3BUTUE TEXHUKU U TEXHOJOTUH;

- chopMupoBaTh YMEHHS MPUMEHSTb €CTECTBEHHOHAYYHBIC 3HAHUA IJIs1 OOBSCHEHUS

OKpYXKaroIIHX ABJICHUM, COXpaHEHUs 3J10POBB4, obecrieucHue Oe3onacHoCTH
KHU3HEIEATEIIbHOCTH, PAllMOHAIIBHOTIO IIPUPOIOMCIIONB30BAHMS U BBIITOJIHEHHSI POJIM IPAMOTHOTO
OTpEOUTENS;

- chopmupoBaTh MpEACTaBICHHE O HAYYHOM METOJE IO3HAHUS MPHUPOIBI, OBIANCThH
NpHeMaMHd  ©CTECTBEHHOHAYYHBIX  HAONFOJICHUN, OIBITOB, HCCICIOBAaHUN ©  OIEHKHU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB;

- OBJIQJICHHE TMOHSATUWHBIM aIlllapaTOM ECTECTBEHHBIX HAYK, MO3BOJISIIOIIUM IMOHUMATH
M03HABAEMOCTh MHpa, Yy4acTBOBATh B JUCKYCCHSIX [0 €CTECTBEHHOHAYYHBIM BOIPOCAM,
UCIIOJIb30BATh PA3IMYHBIC WCTOYHUKH HWH(DOpPMAIHMM JUISI TOATOTOBKH COOCTBEHHBIX PaldoT,
KPUTHYECKH OTHOCUTHCS K coobmenusM CMU, coneprkammm HaydHYI0 HHPOPMAIHUIO;

- chopMUpOBATh yMEHHE TOHMMATh 3HAYMMOCTH €CTECTBEHHOHAYYHOTO 3HAHUS IS
KaXJIOTO YeJI0BEKa, HE3aBUCHUMO OT €ro Mpo(eCCHOHABHOMN IeATeIbHOCTH, pa3indaTh (akThl U
OIICHKM, CPAaBHUBAThb OIICHOYHBIC BBIBOJbI, BUIETh MX CBS3b C KPUTEPHUSIMHU OIICHOK U CBS3h
KPUTEPUEB C ONPECTICHHON CUCTEMOM IIEHHOCTEH.

2. MECTO JMCUHUIIIMHBI B CTPYKTYPE OOII

VYueOnass mucnuiumHa «EcTecTBO3HAHME» BXOAUT B IUKI 00me00pa3oBaTeIbHBIX
JUCIUTUTMH Y4eOHOTO IJIaHa CIENUAIbHOCTH, YCTaHABIMBAIONINX Oa30BbIC 3HAHUS W HABBIKH,
HeoOXomumble B Oymymield TpodeCCHOHATBHOW MEATEIHHOCTH BBITYCKHUKA. [Ipy H3ydeHHH
JUCIUTUTMHBL  00ECTICUYMBACTCS TPEEMCTBEHHOCTh M TECHas CBs3b C TaKUMU y4eOHBIMHU
JTUCITUTUIMHAME, KaK reorpadusi, IKOJIOTHS.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

[Ipouecc wm3ydeHHMs] AMCLUMIUIMHBI HallpaBlIeH Ha (QOPMHUPOBAaHUE  CIEIYIOIINX
KOMIIETEHIIMH y BBITYCKHUKA.

OO01111Me KOMIIETEHIIMH, BKIIIOYAIOIIHE B ce0s CIIOCOOHOCTD:

OK 1. IloHumarp CyIIHOCTh M COLHAIBHYIO 3HAYMMOCTh CBOeW Oymymied mpodeccuu,
IIPOSIBIIATH K HEW YCTOWYMBBINA MHTEPEC.

OK 2. Opranu3oBblBaTh COOCTBEHHYIO J€STENbHOCTh, BBHIOMPATH THUIIOBBIE METOJbI U
CIOCOOBI BRIMOTHEHUS MPOGECCHOHANTBHBIX 33]1a4, OIIEHUBATh X d()PEKTUBHOCTh U KA4eCTBO.

OK 3. IlpuHuMath pemeHus: B CTaHAAPTHBIX U HECTaHJAPTHBIX CUTYallMsX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBiiTh MOUCK M HCHOJb30BaHHWE HH(OpMAIUMM, HEOOXOIUMON s
3(PEeKTUBHOTO BBHIMOIHEHUS MPOGECCHOHATBHBIX 3aJ1ad, MPO()ECCHOHATBFHOTO U JTUYHOCTHOTO
pa3BUTHSL.

OK 5. Bnmamerp wuH(pOpPManMOHHOW KyJbTYpOW, aHAJIM3WPOBaTh H  OIEHUBATH
UH(POPMALIUIO C UCIIOIB30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

OK 6. PabGotarb B KOJUIEKTHMBE M KOMaHJE, 3()PeKkTUBHO 0OIIAThCA C KOJIJIEraMu,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7. Bparp Ha ce0si OTBETCTBEHHOCTH 3a padOTy UJIEHOB KOMAaH[bI (ITOAYUHEHHBIX ),
pe3ysbTaT BHITOTHEHUS 3aJaHUH.



OK 8. CamocCTOATEeNbHO ONpeAessATh 3ajauyd NpPO(ecCHOHANBHOTO W JIMYHOCTHOTO
pa3BUTHA, 3aHUMATbCcid  camMooOpa3oBaHMEM, OCO3HAHHO  IUIAHUPOBATh  IOBBIIIEHUE
KBaJTH(PHUKALINY.

OK 9. OpueHTHPOBATHCS B YCIOBUAX YaCTOW CMEHBI TEXHOJIOTHH B MpodecCHoHaIbHOM
JESTENIbHOCTH.

B pe3ynbraTe 0cBOSHUS NUCLUUIUIMHBI CTYAEHT JOJIKEH

YMeTn:

— NPUBOJNUTH TPUMEPHI 3KCIIEPUMEHTOB WM HaOMIOJCHUH, OOOCHOBBIBAIOIINX
ATOMHO-MOJICKYJISIPHOE CTPOEHHUE BEIIECTB, CYIIECTBOBAHHE JJICKTPOMArHUTHOTO TONS U
B3aMMOCBS3b 3JIEKTPUUYECKOIO U MAarHUTHOT'O IOJIEH, BOJHOBBIE U KOPIYCKYJISIDHBIE CBOMCTBA
cBeTa, HeOOpaTHUMOCTh TEIUIOBBIX IPOILIECCOB, pa30eraHve TajJakTUK, 3aBUCHMOCTb CBOMCTB
BELIECTBA OT MOJIEKYJ, 3aBHCHUMOCTb CKOPOCTH XMMHYECKON peakUMH OT TEeMIIepaTrypbl M
KaTaJn3aToOpoB, KIETOYHOE CTPOCHHE KHUBBIX opranusmon, poib JIHK xak Hocutens
HACJIC/ICTBEHHON WH(OPMAIIMHU, SBOJIIOLUIO KUBOW MPUPOABI, TPEBPAIICHUS HHEPTUU U
BEPOATHBIN XapakTep MPOIECCOB B KUBOM M HEXHBOW MPUPOJE, B3aUMOCBS3b KOMIIOHEHTOB
HKOCHCTEMBI, BIMSHUE ACSITEIBHOCTH YesoBeka Ha 3kocucteMbl (OK1-OK9);

— OOBSCHATH MPHUKIAJHOEC 3HAUYCHHE BaXXHEHIIMX JOCTHKEHMH B o0nactu
€CTECTBEHHbIX HAyK [UIsl Pa3BUTUS DHEPreTUKH, TPAHCIOPTAa U CPEICTB CBSI3U, IMOTYYCHUS
CHHTETUYECKUX MATEpPHAJIOB C 3aJaHHBIMH CBOWCTBAMH, CO3JAHHS OMOTEXHOJIOTHA, JICYCHUS
nH(pEKIMOHHBIX 3a00J1eBaHMi, oXpaHbl okpyxarotei cpeasl (OK1-OK9);

- BBIIBUTaTh TUIOTE3bl M TNpeularaTb MyTH MX MPOBEPKH, JENaTh BBIBOABI Ha
OCHOBE JKCIIEPUMEHTAJBHBIX JaHHBIX, TNPEACTABICHHBIX B BHIE Tpaduka, TaOIUIBI WU
muarpammbl (OK1-OK9);

- paboTaTh C €CTECTBCHHOHAYYHOW MH(pOpPMAIUEH, COAepKalIeicss B COOOIICHHSIX
CMMU, pecypcax HWHTepHeTa, HAy4YHO-TIOMYJSPHBIX CTaThsAX: BIIAJETh METOJAMH IIOWCKa,
BBIJICJIATH CMBICIIOBYIO OCHOBY M OLICHMBATh A0BepeHHOCTh HH(popmaru (OK1-OK9);

- UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHUS B MPAKTUYECKON AESITEIbHOCTU
Y MTOBCEIHEBHOM KHU3HU JJI: OLEHKU BJIMSHUS Ha OPraHU3M YeJIOBEKA 3JIEKTPOMArHUTHBIX BOJH
U PaIMOaKTUBHBIX U3JIyUYEHUH; sHEeprocOepekeHus; 0€30MacHOro MCIOIb30BAHMS MaTepUAIOB U
XUMHUYECKHX BEIIECTB B OBbITY; NPOQMIAKTUKA HHPEKIUOHHBIX 3a00JIeBaHUN, HUKOTHHOBOM,
QJIKOTOJIBHOM M HapKOTUYECKOM 3aBUCHMOCTEW; OCO3HAHHBIX JIMYHBIX JEHCTBHI IO OXpaHe
okpyxkaromeit cpeas (OK1-OK9).

3HaTh:

CMBICJI IOHSITHM:

- €CTECTBEHHOHAYYHBI ~ METOJ|  II0O3HAHUA, JJIEKTPOMarHUTHOE IIOJIE W
AJIEKTPOMAarHUTHBIE BOJIHBI, KBAaHT, 3BOJIOLMs BceneHHo#, Oonbmiol B3pbiB, ConHeuHas
CUCTEMa, TaJlaKTHKa, I[EPUOJNYECKUN 3aKOH, XMMHUYECKash CBA3b, XHUMHUYECKas peaxius,
MakKpoMoJieKyia, OeloK, Kataau3aTop, GpepMmeHT, kierka, quddepenuus kierok, JAHK, Bupyc,
Ouosiornueckasi  dBOJIONMS, OWOpazHOOOpasWe, OpraHu3M, TMOMYJSIUSA, OSKOCHUCTEMA,
6uochepa(OK1-OK9);

— BKJIaJ] BEJIMKMX Y4YEHBIX B (OPMUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOM
kapTuHbl Mupa (OK1-OK9).

4. COAEP) KAHUE PA3JIEJIOB U TEM JUCLHUIIJIMH

PA3JAEJI 1. Cucrema HayK 0 mpupoje
1.1. Cucrema HayK 0 IPHPO/Ie U €CTECTBEHHOHAYYHAs] KAPTHHA MUPA.
Conep:xxanue OCHOBHbBIE HAYKH O MpHUpoe (Ppu3uKa, XuMusi, OMOJIOTHs), UX OOLTHOCTD
ornuuusi. EcTecTBeHHOHAy4HBII METOJ TO3HAHMS U €ro COCTaBJsIoUIMe: HalIlo/IeHue,
WU3MEpPEHUE, DKCIEPUMEHT, TUIOTE3da, MOJENb, Teopus. EAMHCTBO 3aKOHOB NPHUPOIBI BO
Bcenmennoii.  Mukpomup,  MakpoOMHp,  MEraMHp, HX  IPOCTPAHCTBEHHO-BPEMEHHBIE
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xapakTepucTuki. CUCTEMHBIH MOAXOJ B €CTECTBO3HAHUH; MPUPOIHBII OOBEKT Kak CHCTEMA.
EctecTBeHHOHay4yHast KapTHHA MHUpPa (CMBICT MOHSTHS), €€ SBOMIONUSA. B3auMOCBs3b Mexay
HaYYHBIMU OTKPBITUSIMU U Pa3BUTHUE TEXHUKU U TEXHOJIOTUM.

PAJEJI 2./luckpeTHOE CTPOCHHUE BelIECTBA

2.1.  ATOMHO-MOJIEKYJISIDHOE YUeHHe.

Conep:xkanue HUcropuss aromuueckux ydeHuid. HaOmromeHus W OMBITHI,
MOJTBEPXKIAIONINE aTOMHO-MOJIEKYJISIpHOE CTpoeHHe BemecTBa. OObsICHEHUE CBOICTB
arperaTHbIX COCTOSSHUA Ha OCHOBE aTOMHO-MOJIEKYJSPHBIX IpeAcTaBieHud. Da3oBble
nepexonasl. Mcmonb3oBanne GU3NYECKUX CBOMCTB BEIIECTB B TEXHUKE, JUIS 3aIIUCH, XPAHEHUS U
BOCMpou3BeeHUsI HHPopmaiuu. JKuakue KpucTaibl.

2.2. CtpoeHue aToma.

Coaep:xkanue CtpoeHue atoMa (IJIaHETapHas MOJENb) U aTOMHOTO sipa. DJIEKTPOH,
IIPOTOH, HEMPOH, KBAPKU U JIPYTHE AJIEMEHTApHbIE YacTHUILbl. DHEprust cBa3u. CBs3b Macchl U
SHepruu. SnepHas sHepreTuka. PainoakTHBHBIE M3Iy4E€HHsS U HUX BO3JCHCTBHE HA OpPraHu3M
YeJI0BEKa.

PA3JIEJI 3. ®u3nueckue moJas

3.1. ®usuyeckue MoJsl.

Conep:xanue BzaumoneicTBUe Tell Ha pacCTOSHUM. ['paBUTAllMOHHOE — MOJE.
B3aumoneiicTBue 3apsUKEHHBIX TEl M AJIEKTPUYECKUX T U JJIEKTPUYECKOE  IIOJIE.
B3auMopeiicTBue TOKOB M MarHUTHOE MoJje. B3auMoOCBSI3b 3JEKTPUYECKOr0O M MAarHUTHOIO
noJiel. SIBneHue 3JeKTPOMarHUTHON MHAYKIUU. DIEKTPOMAarHuTHOE IoJie. DJIEKTPOreHepaTop u
CrocoObl OTy4YeHHs dNeKTposHepruu. [Ipodaembl sHEprocHaAOKEHNUS.

Hcnonb30BaHne 53JIEKTPOMAarHUTHBIX BOJIH pa3jIMYHOIO JUana3oHa B TEXHUYECKHX
CpeacTBax CBsI3U, MEIWLMHE, IPU M3JIYyYEHUU CBOWCTB BeIlIEeCTBA. BiMsHuME CHIBHBIX
AJIEKTPOMAarHUTHBIX IOJIEH HAa OpPraHU3M 4YeJIOBEKa. DJIEKTPOMAarHUTHBIE SIBICHUS B KUBOM
opranu3Me (OpraHu3M YeJIOBEKa): AIEKTPUUYECKUE PHUTMBI CEpJIlla U MO3Ta, JIEKTPOXUMUYECKas
IIPUPO/Ia HEPBHBIX UMITYJIbCOB.

PA3JIEJI 4. KBanTbI

4.1. KsaHTbL

Coaep:xanue BonHOBbIE W KOpIyCcKyJsipHbIe cBoiicTBa cBeTa. Dorodaddext. Moaens
atoma bopa. [lornomenue u ucnyckanue cBera aromoM. KsanTtoBanue sHepruu. IIpumHuun
JEICTBUS U UCIOJIb30BaHUE Jlazepa. ONnTuyeckas CIEKTPOCKONMUS KaK METOJ MU3y4EHHs cOCTaBa
BELIECTBA.

PA3JIEJI 5. DBosonusi Beesiennoii

5.1.  JBoaronus BeeseHHoii.

Conep:xxanue Dddexr Jlomnepa u oOHapykeHHE «paz0eraHus» rajakTUK. boibIoif
B3pbIB. Bo3moxnble Cuenapuu 3Bomonuu BeeneHHONW. DBOMIONMS U SHEPIHsl TOPEHUs 3BE3I.
Tepmosinepublii cuHTe3. OOpa3oBaHue MiIaHeTHbIX cucteM. ColHEYHas cucTeMa. DBOJIOLUA
3emiu. Bo3HUKHOBEHNE XMMUYECKUX JIEMEHTOB M CUHTE3 BELECTB HA 3B€3/1aX U IUIaHETaX.

PA3JIEJI 6. XumMnueckoe BeleCTBO M XMMUYECKasl peaKIusl.

6.1. CrpoeHue BenecTBa U XUMUYECKAs peaKusi.

Conep:xkanue CTpoeHHE D3JIEKTPOHHBIX OOOJOYEK aToMa M CBOMCTBA XHMHYECKUX
aneMeHToB. llepuonuueckas cucrema xumuyeckux sieMeHToB J[[.M.Mengeneesa. Ilpupona
XMMHUYECKON CBSI3U M 00pa3oBaHHME MOJEKYJ]T M3 aTOMOB. MeXaHHW3M XMMHUYECKOH peakIuu.
CxopocTh peakuuu U (GakToOpbl, OT KOTOPBIX OHA 3aBUCUT (KOHLIEHTpAallUs, TeMIeparypa,
KaTaJn3aTopsl). XMMUYECKOe paBHOBecHe. TemaoBoi 3PeKT XUMUYECKOH peakiuu, ropeHHe.
Hcnonp30BaHne SHEPTUM XMMHUYECKOM pEakluu B SHEPreTUKEe M TEXHHUKE. DKOJIOTHYECKUE
po0JIeMbl, CBA3aHHBIE CO CKUTAHUEM XUMHUYECKOTO TOTLIUBA.

PA3JIEJI 7. IlpupoaHble M CHHTETHYECKHEe COeTHHEHUSI

7.1. IlpupoaHble M CHHTeTHYeCKHE COeJUHEHHS.

Conep:xanue Heopranmdeckue m opraandeckue coenuHenus. CBa3b MEXIY CTPOSHUEM
MOJIEKYJl W CBOWcTBa BemlecTB. Kiaccel oOpraHuueckux coeauHeHui. llpuponHele u
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CHUHTETHYECKHE ToNuMephl. belnkum Kak BakHeWMe MpupojaHble monumepsl. Hambonee
pacIpoCTpaHEHHbIE CUHTETUYECKHE TOJIMMEPHbIE MaTepHallbl: IIACTMACChI, KaydyyKH, BOJIOKHA,
JaKy, Kiaeu. BO3MOXHOCTH TMOJNydyeHUS HOBBIX MATE€pPHAIOB C 33JaHHBIMH CBOWCTBAaMHU.
CoenuHeHus ObITOBOM XMMHUM U 0e30MacHOE OOLIEHHE C HUMH. DKOJIOTMYECKHE MpOOJIEMBI,
CBSI3aHHbIE C UCII0JIb30BAHUEM HOBBIX MaTEpUAJIOB.

PA3JIEJI 8. KiieTouHOe CTpOeHHE *KMBbIX OPraHU3MOB

8.1. KierouyHoe cTpoeHHE :KUBbIX OPraHU3MOB

Conep:xanue Kierka — eluHUIA CTPOEHUS U JKU3HEAEATENBHOCTU opraHu3ma. OOMeH
BEUIECTB M IIpeBpalleHue dHepruu B Kkietke. CrpoeHue kieTku. JleneHue KieTku
OmtonorBopenue. luddepeHumanus KIeTok B IPoLEcce OHTOreHe3a.

PA3JEJI 9. I'eneTuueckas mHpopManus

9.1. T'enernueckasi uHpopmMaums.

Conep:xxanue JJHK — Hocurens nacnencrsennoit napopmarmu. CTpyKTypa MOJICKYIIBI
JHK. T'en, renermueckuii koia. MaTpuyHOoe BOCHpPOM3BOACTBO OenkoB. HacnencTBeHHBIC
3aKOHOMEPHOCTH. MyTauun MyrtareHbsl. [eHeTndeckun o0OyclIOBICHHbIE 3a00ieBaHUS U
BO3MOXHOCTb UX JieueHus. ['eHoM deoBeka.

9.2. Bupycsl.

Conep:xxanue Bupycel M MexaHu3M BUPYCHbIX 3a0oieBaHuil. [lpuHumn pencTBUs
HEKOTOPBIX JIEKAPCTBEHHBIX BEIIECTB. bHOTEXHOIOIMU: MUKPOOUOJIOTMYECKUN CHUHTES,
KJIETOYHass W TeHHas WHkeHepus. KioHupoBaHue. OTHuUeckue mNpoOJIeMbl, CBS3aHHBIE C
pa3BUTHEM OMOTEXHOJIOTHIA, OCHOBAHHBIX HAa TEHHON MH)KEHEPHH.

PA3AEJI 10. DBoJironusi 1 0MOCHMCTEMHAs1 OPraHU3aI U JKU3HH.

10.1. DBoarouus OMOCHCTEMHAS OPTraHU3ALUS KUZHHU.

Conep:xxanue IIpoGiemMa NPOMCXOXKICHUS >KU3HM Ha 3emiie. Teopus 3BOJIOLUU
opraHMueckoro wmupa JlappuHa ¥ COBpPEMEHHbIE  3BOJIOLMOHHBIE  MPEJCTABIICHUS.
HacnencTBeHHOCTh M M3MEHYMBOCTb OPIaHU3MOB, €CTECTBEHHBIH 0oTOOp. IIpoucxoxneHue u
HBOJIIOIMA 4eloBeKa. buocucreMHas (ypoBHEBasi) OpraHU3alMs >KM3HU: KIIETKA, OPTaHH3M,
nonyJssus, skocucrema. [IprcrnocobaeHust OpraHu3MOB K BIUSHHIO Pa3IMYHBIX KOJIOTHYECKUX
¢dakropoB. KpyroBopoT u npeBpaiieHust 3JHEpPriuu B SKOCUCTEMAX.

PA3JEJI 11. HauGoJiee o01ue cBOiicTBa M 3aKOHOMEPHOCTH NPHPOAHBIX CHCTEM.

11.1. DHeprus B npupoje ¥ TeXHUKH.

Copnep:xxanue [IpeoOpazoBaHMe U COXpaHEHHE OHHEPIUM B NPUPOAEC U TEXHHUKE.
CrnyualiHple TpoliecChl M BEpOSITHBIE 3aKOHOMEpPHOCTH. BTopoe Hauyano TepMOIMHAMUKU U
HEOOpaTUMBIIl XapakTep U3MEHEHUH B 3aMKHYTBIX CHCTeMax. DHTPONMs Kak Mepa Oecropsjka.
Nudpopmanua. OOGMHOCT, MHPOPMAIMOHHBIX IPOLIECCOB B OMOJOTMYECKUX, TEXHUUECKHUX U
colualbHBIX cHucTeMax. CucremMa 3pHUTENbHBIX OPraHOB Kak MpUMep HH(OPMAIMOHHON
CUCTEMBI, €€ (PU3NUECKHe U XMMHUECKHUE COCTABIISIOIIHE.

11.2. DBoJurouus Kak BceoOIMii MPUHIIKIIL.

Conep:xkanue DBOMOIMSA Kak BceoOmuid mnpuHOUN. DOU3HYECKUN, XUMUUYECKHM,
OMoNIOTHYecKUi, COLMAIbHBIN ypOBHM HBodronMH. IIpoueccsl camoopranuzanuu. OOimune
MpeACTaBICHUST O cuHepretuke. buocdepa, ponp demoBeka B Oumochepe. [nmodanbHbIC
HKOJIOTHUECKUE MpobseMbl U MyTH uX peuieHus. Konnenuus ycroitumBoro passutus. Jlnunas
OTBETCTBEHHOCTb YEJIOBEKA 3a OXpaHy OKPYXKarollei cpebl.

KonTpoabHas padora
«3aKOHBI COXPaHEHUS»
Bapuanrt 1
1. Ha ckonbko yBemWYMJIACH MOTEHIMAIbHAS DHEPTUS MaibuMka Maccod 50 Kr, KOTOPBIU
TIOTHSUICS TIO JIECTHHUIIE CBOETO JIoMa Ha BbicoTy 10 M?



3. Ompenenute, ¢ Kakol BBICOTHI yHajio si0JOKO, €Ci IpU yIape O 3eMJII0 OHO HMEJO
CKOpOCTh 4 M/C.

4. ]JlBa mapuka u3 rimHel uMeronire Maccel — 30 u 50 T, KaTaTcs HaBCTpedy APYr APYTy cO
CKOpOCTSIMH 5 U 4 m/c. Yaap npu uX COeIUHEHHH Heynpyruili. OT CTOJIKHOBEHHUS OHH
CIIMMAIOTCST M JIBUTAlOTCS B OJHOM HampaBieHuH. Ormnpenenute O0O0IIyl0 CKOPOCThb
[IApUKOB.

5. Kakyro paboty coBepiraer ABUrareib mpuiecoca MoHocTsio 1000 Bt 3a 5 MmunyT?

Bapuant 2

1. HlrTanruct NOAHSI LITAHTY HA BBICOTY 2 M, COBEpIIMB Ipu 3ToM padoty 3 x/[x. Kakosa
Macca ITaHTru?

2. MomHOCTh KHTa MPU IUTABAHWH TIOJ] BOAOW nocturaer 4 kBT mpu ckopoctr 9 Km/d.
Onpenenure IBUXKYIIYIO CUITY, pa3BUBAEMYIO KUTOM.

3. KakoBa MOIIHOCTH JBUTATENS, COBEpIIAONIEro 3a 2 MuH padoty 150 kJ{x?

4. Bo Bpems NpbDKKa B JUIMHY, MAIBUYUK UMErOUid Maccy 40 Kr pa3BUl CKOPOCTh 5 M/CHa
BbicoTe 0,5M. Ompenenure MOTEHIHAIbHYIO YHEPIHUI0 OTHOCUTENIBHO 3€MJIM, UMITYJIbC
MaJbuMKa B JAHHBIH MOMEHT, KHMHETUYECKYIO JHEPrHI0 W TMOJHYI0 MEXaHHYECKYIO
SHEPrUI0 MAJIbYUKA.

5. Omnpenenure NOTEHIUAIBHYIO YJHEPTHIO TeJla MAacCOi 2 KT MOJHATOr0 Ha 2M HaJ 3eMIIEii?

Bapuant 3

1. Tlo ropu3oHTanBbHOMY CTONY KaTUTCH apuk maccoit 500 r ¢ mocTOsSHHOM cKopocThio 20
cm/c. Uemy paBHa ero KHHETHYECKAsT YHEPTHs?

2. KakoBa macca yenoBeka eciu Ha BbicoTe 10 M OH 00JiagaeT MOTEHIIMAIBHON PHEpruei
5,5 xJx ?

3. Tenexxka maccoit 80 Kr KaTUTCSA CO CKOPOCTHhIO 6 M/C. Manpumk, Oerymuii HaBcTpeuy
TEJIEKKE CO CKOPOCTBIO 7,2 KM/4, MphITaeT B TelekKy. C Kakoi CKOPOCTBIO TBUKETCS
MIOCJIE ATOTO TEJEkKKa, eclii Macca Mainbuuka 30 kr?

4. Teno maccoii 10 kr moHsIM HA BEICOTY 2 M. OmipeenuTe paboTy CHIIBI TSKECTH.

5. Ilonesnas pabora, coBeplaemas C MOMOLIbIO MPOCTOro Mmexanusma, Ha 0,1 momro
MeHblIIIe 3aTpaueHHol paboTel. Yemy paBen KI1/] mexanuszma?

Bapmuanr 4

1. Tpaxtop TsaHer miayr ¢ cunoi 32 kH. Onpenenute MOIIHOCTH TpakTopa, ecid 3a 15
MUHYT OH npoweén 1,8 kM.

2. Ha xakyro BBICOTY TOJHSUICS OpEIN, €CIU MPU Macce 5 Kr OH o0JiajjaeT MOTEHIIHATLHON
sHeprueil B 6 k[ x?

3. Kakoa macca Tena, eciu ero umiyiabe 500 ke-.m/Crpu ckopoctu 72 KM/4?

4. Tlpu noabéme Tena Obuia coBepiieHa padora 400 [[x 3a 5 c¢. Onpenenure MOLTHOCTb,
pa3BUBAEMYIO IIPU 3TOM.

5. Ha nenomsmwxnytoo Tenexky maccoi 100 kr. Ilpeiraer yenmoek maccoit 50 kr. Co
CKOpOCThIO 6 M/c. C Kakoi CKOPOCTbIO HAUHET JIBUTaThCs TEJIEXKKA C YEIOBEKOM?

KonTpoJsbHas padora «3aK0OHbI IOCTOSTHHOIO TOKA»
Bapuanrt 1
1. HaiinuTe conpotuBieHue cxembl, H300paxXeHHOM Ha pucyHke, eciu R1=Ry=2 Om, Rz =
R4: 40M.

YeMmy paBHa KWHETHYECKas DHEPTrHUs KaMHS Maccod 3 Kr eciu OH ObUI OpoIieH co
ckopocthio 10 m/c?



pnc. 80
2. [Ipu nanpsoxenun 1,2 kB cuna Toka ogHoi u3 cekiuii teneBuszopa S0 MA. Uemy paBHO
COMNPOTHUBIICHUE LIETIA ITOU CEKIIUU?
Bapuant 2
1. Haiinute compoTUBIIEHUE CXEMBI, N300paKeHHON Ha pucyHKe, eciii R1=2 Om, R;=R3=2 Owm,
R4:R5:4 Owm.
R R
R
R R
O

2.0npenenuTe MOIIHOCTh TOKA B AJIEKTPUYECKOM JIaMIie, BKJIFOUEHHOHM B CeTh HanpsbkeHuem 220
B, ecniu u3BecTHO, YTO CONMPOTHUBIICHUE HUTH HaKaia jJaMiibl 484 Owm.

Bapuant 3
1. Haiiiute conpoTUBIIEHUE CXEMBbI, U300paXeHHOM Ha pucyHke, eciii R1=4 OM, R, = R3 = R4 =
8 OMm.

[

Puc.
2.0mnpenenuTe HaNpsHKEHHE HAa KOHLAX MPOBOJHHUKA, cOMpoTHBiIEeHHE KoToporo 20 Owm, eciu
cuiia Toka B poBojHuke 0,4 A.

Bapuanr 4
1. Haiinurte conpoTtuBnenue cxeMmsl, n300paxxeHHo! Ha pucyHke 88, ecmu R1 =Ry =R3=3
Om, Ry =9 Om.
R1
Puc 88
2. Omnpenenute KOJINYECTBO TEIUIOTHI, BBIIEISIEMOE B TPOBOIHUKE 32 3 MHH, €CIIU CHJIa TOKa

B rtern 0,005 MA, a HanpspbKeHHe Ha KoHIax mpoBoauka 200 B.

«Mouekyaa JIHK — HocuTeb Hac1eACTBEeHHOH HHpoOpMannm».
Bapuant Nel
1. Haiitu MONEKyJIIpHYIO MacCcy W JUIMHY MEPBUYHON CTPYKTYPHI OeiKa Jn3onuma (aHTHOMOTHUK
CJIIOHBI U CJI€3), €CJIM U3BECTHO, YTO B €r0 COCTaB BXOAUT 129 aMUHOKHCIOTHBIX OCTAaTKOB.
2. Muo3uH (0MH M3 COKPATUTEIbHBIX OEJIKOB MBIIIEYHOW TKAaHM) MMEET MOJIEKYJy, JJUHA
NEPBUYHOM CTPYKTYpBI KOTOpOH cocTasiseT 1570 Hm. Onpenenute ero MoJeKyJIsIpHYIO Maccy.
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3. Ha ¢parmente onnoii Hutu JJHK HyK1€0TH B pacionoKeHbI B ocieaoBaTebHoCcTH: A-A-T-
T-L-T-A-LI-I'-T-A-T. Onpenenure NPONEHTHOE COAECP)KAHUE BCEX HYKJICOTHIOB B 3TOM I'€HE U
€ro JUIMHY.

Bapuant Ne2
1. Mucynun (TOPMOH TMOKENYI0YHOM KeJe3bl YeJIOBEKa) UMEET MOJIEKYJIApHYI0 Maccy 5610 a.
e.M. OmnpenenuTe KOJUYECTBO AaMUHOKHCIOTHBIX OCTaTKOB B MOJIEKYJIE€ 3TOro OeKa.
2. Sluunblii anbOyMUH (OCHOBHOM 3aIllacHOM OJIOK KYpPHUHOTO SiIa) UMEET MOJICKYIIIPHYIO MacCy
66000 a. e.m. OnipeaenuTe JJIMHY €ro IEPBUYHON CTPYKTYPHI.
3.B monexyne /IHK o6Hapyxeno 880 ryaHWIOBBIX HYKICOTHIOB, KOTOPBIE COCTABISIOT 22% OT
obmero yncia Hykieotu10B B 3Toil JJHK. Onpenenure: a) CKOIBKO APYTHX HYKICOTHIOB B 3TOU
JIHK? 6) kakoBa qymHa 3Toro (pparmenrta’?

Bapuant Ne3
1. AnpOyMHUH B KpOBU YEIIOBEKA HMEET OTHOCHUTEIBLHYIO MOJEKYIsIpHYyI0 Maccy 68400.
Onpenenure KOIMYECTBO AMUHOKHCIOT B MOJIEKyJe anb0yMHHA, €CITH OTHOCHUTEIbHAas
MOJIEKYJISIpHAsi Macca OJHOI0 aMUHOKHUCIIOTHOTO ocTaTka cocrasiser 120.
2.0mna w3 neneir JIHK wmmeer monexymsapuyro maccy 124200. Ompenenure Maccy Oenka,
3aKOJIMPOBAaHHYIO B JaHHOW MoJekyne JIHK, ecnu monekyisipHas Macca OJJHOW aMHUHOKHCIIOTHI
cocrasisieT B cpenneM 100, a onHoro Hykieoruaa 345.
3.0nna u3 ueneit ¢pparmenta monekyibsl JJHK umeer cnenyromee crpoenue: I'-I'-I-A-T-A-A-L-
A-T-A-T-II. YkaxuTe CTpOEHHE MPOTHUBOIOJIOXKHON IENu. YKaXUTe IMOCIEI0BATEIbHOCTh
HYKJIEOTHUI0B B MoJiekyse u-PHK, nmocrpoennoit Ha atom yuactke nenu JJHK.

TecTnbl
TectoBbIif KOHTpPOIb «KBaHTOBAS ONTHKAY
1.5IBnenue BBIPHIBAHMS DJIEKTPOHOB C TTOBEPXHOCTH METAJLJIA TIOJT IEHCTBUEM CBETa HA3bIBAIOT:
A. ¢otocunTe3
b. anekrpuzamnuen
B. osxBaHTOBaHHEM
I'. dorordpdexrom
2. Ilpu ymeHbIIEHUU UHTCHCHBHOCTH CBETa B 9 pa3 KOJUYECTBO AJIEKTPOHOB, BBIPHIBAEMBIX
CBETOM C IIOBEPXHOCTH 3a | cekyHay:
A. He U3MEHHUTCA
b. ymenpumrcs B 9 pa3
B. yBenmuurcs B 9 pa3
I'. Her orBeTa
3. Kunerndeckas sHeprus (pOTO3IEKTPOHOB YBEIMUMUBACTCS, €CITH:
A. yBemMYMBACTCS Agyx DJIEKTPOHOB U3 METaJIa
b. ymeHbmaercs Ag,x3JIEKTPOHOB U3 MeTaljIa
B. yMeHblIaeTcs sHeprusi KBaHTa 1a/1al0IEro CBeTa
I'.  yBeamuuBaeTCs MHTEHCUBHOCTHh CBETOBOI'O MOTOKA
4. VYpapHenue JiHmTerHa s GoTodddexTa mpeacrapiser coO0ld MPUMEHEHHE K JaHHOMY
SBJICHUIO:
A. 3aKOH COXpaHEHHUS UMITyJIbCa
b. 3akoH coxpaHeHUs SHEPTUHU
B. 3akoH npenomiieHHs CBETa
I'. 3akoH oTpaxxeHus cBeTa
Unctpykims ang oOydaromierocs: K kaxaomy »3JleMeHTYy MepBOTO CTojOLa mnojadepure
COOTBETCTBYIOIIUI 3JIEMEHT BTOPOTO U 3AIUINUTE BHIOPAHHBIC IUQPHI IO COOTBETCTBYIOLIUMU

OyKBaMH.
5. KBaHTOBBIE ONTHYECKHE T€HEPATOPHI (J1a3ephl) UCTIONB3YIOTCS IS
A. pa3pe3aHHs METaNIOB W KHBBIX b. mepemaun u CUHMTHIBAHUS
TKaHeH nHdopManuu



B. ycranoBnenus 3TajioHa AJIMHBI
1.1,2
2.1, 3
3.1,2
4,.2,3
5. Tonpko 1
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6. CormacHo ypaBHeHHIO DifnmTeiina mis porosddexra h-v=m-v*/2+A, sHeprus KBaHTa,
BBI3BIBAIOIIECTO (OTOI(PEKT, TOIKHA OBITS. ..
A. OombIie pabOThI BEIXO1A
b. paBna pabote BbIxOaa
B. Oonbire wim paBHa paboTe BBIXO/1a
I'. paBHa KMHETUYECKOU SHEPTrUU BHUICTAIOMIETO JIEKTPOHA
7. IlepBast U3 ABYX OAMHAKOBBIX METANTUYECKUX IJIACTUH MMEET TOJOXKHUTEIbHBIA 3apsij, a
BTOpas — OTpULIATeIbHBIN. bpicTpee pa3psikaercs Mpu OCBEIICHUH CBETOM
nepBast
BTOpast
00€ 0OIMHAKOBO
HE pa3psKaeTcsl HU O/IHA
[Ipu o0nydyeHUM MOBEPXHOCTEH >KEIE3HOM M IIMHKOBOM IUIACTUH CBETOM OJMHAKOBOM
4acTOThl, MaKCHMajbHasi CKOPOCTbh BBUICTAIOIIMX OJJIEKTPOHOB HAONIONAeTCs y IIMHKA.
CpaBHuTe 3HaYeHHUS paOOTHI BHIXOAa M MUHUMAJIBHOM 4aCTOTBI, COOTBETCTBYIOIINE KPACHOMK
rpanwuie ¢porodrddexra I Keae3a U UHKa.
MUHHMMAaJIbHAs 4acToTa ¥ paboTa OOoJIbIE Y JKele3a.
MHUHUMAaJbHAas 4acToTa U paboTa OoJbllle y IUHKA.
MUHHMMAaJIbHAs 4acToTa OOJIbIIe Y IIMHKA, padoTa OoJIbIlIe y JKeme3a.
MUHUMAaJbHAas 4acToTa OoJbIle y xKene3a, padboTa OoblIe y [IMHKA.
. DHeprust KBaHTa MPOTOPLIUOHATBHA!

©° WU

© S W >

A. CKOpOCTH KBaHTa

b. Bpemenu uznyuyeHus

B. mimHe BOJIHBI

I'. wacrore konebaHuit

10. OTaenbHast nopuuUs MEKTPOMATHUTHOM YHEPTUH, NOTJI0MaeMas aTOMOM Ha3bIBAETCA:
A. Jlxoynem

b. »snexTpoH-BOJIIBTOM

B. xBanTOM

I'.  anexrpoHoM

WUuctpykiusa s obygaromerocs: K KakaoMy 3JeMEHTY IEpBOro CTOJOIMa moadepuTe
COOTBETCTBYIOIIMK  DJIEMEHT BTOPOTO M  3alHIINTE BBIOpaHHbIE MHUPPHI  TOJ
COOTBETCTBYIOIIUMHU OYKBaMH.
11. YcTraHoBHTE COOTBETCTBHE:

A. ®OTO21EKTPOH 1.OnexTpoH, BBIpBaHHBI CBETOM U3
KaToJ1a

b. Tox HacelieHus 2.MakcumanpHoe 3HaueHHe (HOTOTOKA

B.3anepxuBaroniee HalpsKeHHUE 3. JlBukeHue BBIPBAHHBIX CBETOM W3
KaToJ1a JIEKTPOHOB.

I'. dororok 4. HampsokeHue, T1pud  KOTOPOM
BeqnunHa (HOTOTOKA paBHA HYITIO.
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Wuctpykuus ans obdydaronierocs: Beroepure oquH BapuaHT OTBETA.
8. Kpacnas rpanuna ¢otorddekra onpenensercs. . .

A. gacroToii cBeTa

b. cBolicTBaMu BeliecTBaMU

B. nmomaipio karoaa

I'. Cunoii Toka

Ne TecToBOrO 321aHHA BapuaHThl oTBeTa
1. I
2. A
3. B
4. b
S. b
6. A
7. r
8. B
9. r
10. B

1. A-1,b-2,B-4,I'-3
2. b

Kpurtepuu onieHKH TeCTOBBIX 3aJlaHUI ¢ OTHUM WJIM HECKOJbLKMMHU BAPMAHTAMH OTBeTa.

3a nmpaBUJIbHBIN OTBET Ha KaXkJ10€ 3a1aHue yactu | craButcs 1 Ga.

Ecnu ykazanbl 1Ba U Gojiee OTBETOB (B MX UHMCII€ HPAaBUIIbHBIN), HEBEPHBIM OTBET MM OTBET

orcyrcTByeT — 0 0auios.

3agaHue ¢ KpaTKUM CBOOOJHBIM OTBETOM CUUTAETCS BBINOJHEHHBIM BEPHO, €CJIM MPAaBUIBHO

yKazaHa MoCcIeI0BaTeIbHOCTh UGP (YUCIO).

TecroBble 3a1aHUs HA COOTBETCTBHUE - Ha KaXK10€ NMPaBUIILHOE COOTBETCTBUE | Oaini.
JAuddepeHnnpoBanHas IKa1a OLEHKH TeCTOBBIX 3a1aHuii (B %)

| Ouenka |5 | 4 IE

®du3uKa aToMa U aTOMHOIO0 /Apa.
WucTpykims ansg oOydaromierocs: Beibepure oiuH BapraHT OTBETA.
1. ATOM COCTOUT U3:

A. TPOTOHOB U JIEKTPOHOB

b. sdAnxpa u 31eKTpOHOB

B. mHpOTOHOB 1M HEUTPOHOB

I'. anpa u npoTOHOB

2. Yuciio MpoTOHOB B aTOME XKele3a *OFe:
A. 56

b. 30

B. 82

I. 26

3. Yucno 35eKTpoHOB B aToMe GTopa O

A. 19

b. 10

B. 9

Ir. 28

4. Yucno HEUTPOHOB B aTOME ATFOMUHHUS Al
A. 14

b. 13

B. 27
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I'. 40

5. KTo OTKpBLI SIBJIEHHE PATUOAKTUBHOCTH?

A. M. Kropu

b. dx. Tomcon

B. bekkepenb

I'. D.Pesepdopn

6. AToM B pe3ysbTaTe paJMOaKTHBHOTO pacraja

HE U3MEHSETCS

M3MEHSETCS 3aIac JHEPIUH aToMa, HO aTOM OCTAEeTCs TOTO )K€ XUMHUYECKOI0 JIEMEHTA

aTOM M3MEHSETCs, IPEBPAIIAETCs B aTOM JAPYTroro XMMHYECKOTO dJIEeMEHTa

B pe3yJIbTaTe PaJiMOaKTUBHOIO Paciaja aToM IOJHOCTHIO UCUE3AET

7 [ u3nydyeHue - 3T0

A. TIOTOK OBICTPBIX JIBYX3aPSTHBIX HOHOB TEIIHS

b. TOTOK OBICTPHIX ANEKTPOHOB

B. m1oTOK KBaHTOB 3JIEKTPOMAarHUTHOTO U3Ty4YEHUs BHICOKON SHEPTUU

I 1mOTOK HEHTpaJIbHBIX YACTHUII

8. Ilpubop, KOTOPHIN MO3BOJISIET HAOMIOAATH CIIEBl 3apPSDKEHHBIX YaCTHIl B BHJIE TOJOCHI U3
KareJb BOJIbI B ra3e Ha3bIBaeTCs

A. doromnacTuHka

b. cueruuk I'elirepa-Mroiepa

B. xamepa Bunbscona

['.  >1MeKTpOHHBIII MHKPOCKOI

9. B atomMHOM siipe copepxkuTcs 25 nmporoHoB U 30 HEHTPOHOB. DTO aTOMHOE SIAPO OONATAeT
MOJIOKUTEIBHBIM 3apSI0M, BBIPAKEHHBIM B 3JIEMEHTAPHBIX DJIEKTPHUUECKUX 3apsaax +e, paBHBIM
A. +5e

s

b. +30e
B. +25¢
r. o

10. Snpa aTOMOB COCTOSIT U3:

U3 IPOTOHOB

13 HEUTPOHOB

U3 IPOTOHOB, HEUTPOHOB U JIEKTPOHOB

U3 IPOTOHOB U HEHTPOHOB

11 B snexTpoHHOI 0605104Ke HEUTPATBHOTIO aTOMa, Y KOTOPOT'O AP0 COCTOUT U3 6 MPOTOHOB U
8 HEUTPOHOB, YHCIIO JICKTPOHOB PAaBHO:

- @

A. 6
b. 8
B. 2
r. 14

12. Yactuipl, KOTOphIE JIerye APYrHMX CHOCOOHBI IMPOHMKATh B ATOMHOE SAPO U BBI3BIBATH
AJIEpHbIE peakLnuu

A. DIIEKTPOHBI

b. HeWTpoOHBI

B. o-gactumsl

I'. Bce mepeyncieHHbIE BBIIIE

13. Yactuua, X kotopast obpa3yercs B pe3yabTare peakuuu Li + Ha3pIBaeTCs
A. raMMa-KBaHT

b. onexrpon

B. mno3utpon

I'. HelTpoH

14. MaccoBoe 4ucio — 3To:

A. 4HCIIO IPOTOHOB B AJIpe
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b. 4ucno HEUTPOHOB B AAPE

B. 4ucio 31€KTPOHOB B 3JIEKTPOHHOM 000JI0UKe

I'.  4ucno HyKIIOHOB B sAApe

15. CroHTaHHOE U31y4yeHUE aTOMOB — 3TO

A. JTIro6oe n3imyueHne Bo30yx IeHHBIX aTOMOB

b. U3nyyenue, ucnyckaemoe npu caMOIPOU3BOJIBLHOM IEPEX0/Ie aTOMa M3 OJJHOTO COCTOSHUS B
Apyroe

B. Ilepexox osnekTpoHa B aTOMe C BEpPXHET0 HHEPreTHMYECKOTO YPOBHS Ha HIDKHUN TOJ
BIIMSIHUEM BHEIIHETO 3JIEKTPOMAarHUTHOTO TOJIS

. HeT BepHOTrO OTBETA

16. BBuay Oombioit MomHoctu naszepa ero KIT/I:

A. bonsmie 100%

b. HeznauntensHo MenbIe 100%

B. 1—2%

I'. 50—60%

17. Spxocth uznydenus: CoJiHIla COCTaBIsET 7-10° Br/em®. N3nydenue nazepa 3HAYUTEIBHO:

A. bonbiie uznyuenus ConHua

b. Menbie uznyuyenus Connna

B. PaBHO n3nydenuro yasepa

I'. bonbiie 1100 paBHO U3IIYYEHUIO Ja3epa

18. Ha pucynke 1 moka3aHo ycTpoHCTBO pyOmHOBOro jasepa. Kakoi mudpoii o6o3HaueH
KpucTal1 pyouna?

A. 4

=

.3
.2 ! —
.1 !

19. Kakne HensBecTHbIE paHee XuMuueckue a1eMeHThl oTKkpblau I1. Kropu u M. Cxinonosckas-
Kropu?

A. ¥Ypan u Topuit

b. Ilononwnii u paguit

B. Xumuueckue 371€MEHTHI ¢ TOPSAIKOBBIM HOMEPOM 84 U BbILIE

I'. Ypau u pyOuauit

20. J1ns BBIACHEHUS IPUPOBI PAJMOAKTUBHOIO U3IIyYEHHS €T0 NMPOIYCTHIIN YEPE3:

A. CBuHen

b. Onexrpuueckoe noie

B. MarautHoe none

I'. Onoso
Ne TecToBOroO 3a1aHUA BapuaHTbI 0TBeTa Ne TecTroBoOro BapuanTtbl oTBeTa
3aJaHusA
1 b 11. A
2 A 12. B
3 A 13. b
4 B 14, A
5 r 15. A
6 B 16. r
7 b 17. B
8 A 18. b
9. B 19. b
10. r 20. A

KpnTeplm OIIEHKH TE€CTOBBIX 3aJJaHUM ¢ OAHMM MJIH HECKOJIbKHUMH BapHuaHTaMHM O0TB€TA.
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3a mpaBWJIBHBIN OTBET Ha KaXK/10€ 3aaHue yactu | craButcs 1 Ga.

Ecnu ykazanel Ba u 0oJjiee OTBETOB (B MX YHCIIE NMPABWIbHBIN), HEBEPHbIM OTBET UJIU OTBET

orcyrcTByeT — 0 Oamios.

3amanue ¢ KpaTKUM CBOOOJHBIM OTBETOM CUUTAETCS BBIOJHEHHBIM BEPHO, €CIIHM MPABUIBHO

yKa3aHa Mocle0BaTeIbHOCTh UG (YUCIIO).

TecToBble 3a1aHNs Ha COOTBETCTBHE - HA KaX/10€ MPaBUILHOE COOTBETCTBUE 1 Oas.
JuddepenunpoBanHas NIKaJIa OLEHKH TeCTOBBIX 3a1aHuii (B %)

Ouenka 5 4 3

Cpennsis 100-95 94-80 79-65

«XuMH4YecKue npoueccbl B armocdepe».
Bapuant Nel

1. Atmocdepa 3amumiaer >KUBbIE OPraHU3MbI, HACENAIONINE TOBEPXHOCTh IJIAHETHI, OT
BO3JICUCTBHUS:
a) BBICOKMX KOHLIEHTPALUH OKCUIOB a30Ta;
0) BEIOPOCOB IPOMBINIIICHHBIX MPEATPUSITHIH;
B) JKE€CTKOT'O yIbTPaQHOIETOBOTO U3TyUCHHUS;
T') HECTOPEBIINX YaCTHUI] TOIUIHBA.
2. I[IprurHO# BBINAJCHUS KUCIOTHBIX OXK/CH CUNTAIOT BO3/IeiiCTBHE HA aTMOcdepy:
a) DIIEKTPOMArHUTHBIX U3ITY4YCHUH;
0) BBICOKOTOKCUYHBIX COEIMHEHUM;
B) BEIOPOCOB CEPHHCTOTO Ta3a;
') MEJIKUX YaCTHI] CaXH.
3. OCHOBHBIM KOMITOHEHTOM aTMOC(EpHI SBISIECTCS:
a) KUCJIOpOT,
0) azor;
B) aproH;
T') 030H.
4. I'maBHbBIN XUMUYECKUH 3arpsS3HUTENH aTMOC(hEpHI:
a) IMOKCHJI YTJIepOo/Ia;
0) palOaKTUBHBIE OCA/IKH;
B) CEpHUCTBIH Ia3;
T') TETPadTUIICBUHEIL.
5. Atmocdepa 3amMOIaeT JKUBBIE OPTaHMW3MBI, HACENISIONIME MOBEPXHOCTh IUIAHETHI, OT
BO3JICUCTBHUS:
a) pe3Kux KoueOaHuil TeMIepaTypbl;
0) yMEpEHHOT0 PaJUOAKTUBHOTO 3arPs3HEHUS;
B) X034 CTBEHHOM /1€ TEIbHOCTH YEJIOBEKa;
I') BEIIECTB, 00J1a/1al0LINX KaHIIEPOTeHHBIMH CBOMCTBAMH.
6. XKectkoe ynpTpaduoIeTOBOE HU3IYYEHHE HE JOCTUTAeT TOBEPXHOCTH 3emuin Ojarojaps
HNPUCYTCTBUIO B aTMocepe:
a) MOJIEKYJT BOJIBL;
0) 030Ha;
B) XJlop(hTOpMETaHA;
T) a3oTa.
7. IlocTeneHHOE NOTEIUIEHNE KJIMMATa Ha IIJIAHETE CBA3aHO C:
a) 030HOBBIM 3KPaHOM;
0) POTOXMMUYECKUM CMOTOM;
B) UCKYCCTBEHHBIM 3arpsi3HEHUEM;
T') IapHUKOBBIM 3P (HEKTOM.
8. HempepbIBHO MeHSIOIIEECs] COCTOSTHIE aTMOC(EPBI Y 36MHOI MMOBEPXHOCTH HA3bIBAIOT:
a) KJIMMaToM;
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0) moro10i;
B) (hakTOpOM;
') Cpeoil.
9. OCHOBHBIM UCTOYHHKOM IMOCTYIUICHHSI B aTMOC(Epy raza MeTaHa CUUTAIOT:
a) JICCHbIC MACCHBHI;
0) TyrOBBIE M CTEITHBIC PAHOHBI,
B) OOJIOTUCTBIE PaiOHBI;
T') TOPHBIE PAOHBI.
Bapuant Ne2
1. OcCHOBHBIM HMCTOYHHMKOM IIOCTYIUIEHHSI B aTMoc(epy MENKHUX YacTUIl CBUHIIOBOM MbUIH
SIBIISTFOTCSL:
a) UCTIBITAHUS SJIEPHOTO OPYKUS;
0) CUJIbHBIE U TIPOJIOJKUTENIBHBIC JIECHBIC MOXKAPDI;
B) BEIOPOCHI aBTOTPAHCIIOPTA;
T') IPEANPUSATHS 110 TPOU3BOICTBY KPACOK U JIAKOB.
2. Atmocdepa 3amumiaer KUBbIE OPraHU3MbI, HACENSIONIME MOBEPXHOCTh IUIAHETHI, OT
BO3JICHCTBUS:
a) BYJIKAHUYECKHX BHIOPOCOB;
0) KOCMUYECKHUX U3ITy4YeHUH;
B) MapHUKOBOTO 3 PeKTa;
') CEpHUCTOTO Ta3a.
3. Bonpimas 4acTh KECTKHX YIbTPa(UOJIETOBBIX JIyuell 3aJep KUBAeTCsI TOHKHUM O30HOBBIM
CJI0EM, KOTOPBIH JIOKATU30BaH B:
a) Tpomnocdepe;
0) runpocdepe;
B) cTpaTtochepe;
r) aK30cdepe.
4. OCHOBHOM MPUYMHOM MOCTETIEHHOTO MOTEIUICHUS KIIMMATa SIBISIETCS:
a) I3MCHCHHE €CTECTBCHHOTO PAIMOAKTUBHOTO (JOHA;
0) yBeslMYeHHe KOHIIEHTPALUU JUOKCH/IA YTIIepOIa;
B) UCTOIIIEHUE 030HOBOTO CJIOS;
I') yBEJIMYEHHE KOHIEHTPALUHU XJI0PPTOPYTIEBOAOPOIOB.
5. SlnoBuTHIN TymMaH, 00pa3yIOUIUIICS NPU BO3ACHCTBUU COJHEYHOI'O CBETa Ha CMECh BHIOPOCOB
MPOMBINIICHHBIX MPEATNPUATHI U TPAHCTIOPTA, HA3BIBAIOT:
a) 3aIbIMJIICHHEM aTMOC(hepHI;
0) 6eBIM CMOTOM;
B) MApPHUKOBBIM 3(PPEeKTOM;
') GOTOXUMHUYECKUM CMOTOM.
6. B KpymHBIX TOpOAax 3HAYUTEIbHAS JOJIS 3arpsi3HEHUST aTMOC]EpBI IPUXOAUTCS Ha:
a) CTPOMIIIONIAIKH;
0) mpeanpusATUs JETKOW MPOMBIIIJIEHHOCTH;
B) aBTOTPAHCIIOPT;
T') IPEANPUSATHS MUIIEBOI MPOMBIIUICHHOCTH.
7. Kectkoe ynpTpaduoaeToBOE N3IyUEHNUE HE JOCTUTAeT MOBEPXHOCTU 3eMiIM Osiaroaapsi:
a) mapooOpa3Hoii BIIare;
0) napHUKOBOMY P DEKTY;
B) MOJICKYJIIPHOMY a30TY;
I') 030HOBOMY 3KpaHy.
8. JlokanmpHBIE W3MEHEHHs KIMMaTa, KOTOpBIE CKIIAJBIBAIOTCS OKOJIO IMOBEPXHOCTH TIOYBHI,
Ha3bIBAIOT:
a) cpemoii;
0) dakTopoMm;
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1.

2.

B) MOT'O/I0M;
T') MEKPOKJIMMATOM.
9. YUro Takoe a’po30ib?
a) OpraHU3Mbl, CIIOCOOHBIE JKUTh JIUIIb B CPE/ie, COAEPIKAIIeH KHCIOPOI;
0) eCTEeCTBEHHOE WJIM UCKYCCTBEHHOE TIOCTYIUICHUE BO3/IyXa B KAKyHO-HUOYAb CPEY;
B) HCKYCCTBEHHOE COOpPYKEHHE B BHJIE MPOTOYHOI'O pe3epByapa sl OMOJOTUYECKOW OYHCTKU
CTOYHBIX BOJI;
T') B3BEIICHHBIE B ra3000pa3HOil cpe/ie YacTULIbI TBEPABIX WU )KUJIKUX BEIIECTB.
OTBeTbI:
Kittou k TecToBOMY 3a/1aHui0 «XHUMHUYECKUE TPOIIECCHl B aTMOCchepey.

=

Bapuant Nel Bapuant Ne2

B B

©| | N| o g & W N[
T Tl | o1 | W] U1 W
e | ol Bas vl Mas w21 Movl v

Kputepun onenku:
3a KaXK/Iplii BEpHBIN OTBET CTaBUTCS 1 Oai.
9 6amIoB — OTIUYHO
8 0ayToB — XOPOIIO
7-5 Oa/IoB — yJOBJICTBOPHTEIHLHO
Memnee 5 6am10B — HEYI0BIETBOPUTEIBHO.

«O0MeH BelecTB U NpeBpallieHne JHEPIUN B KJIETKe».

Bapuant Nel
COBOKYIIHOCTh TPOLIECCOB aCCUMWJIALIMM M JUCCUMWIALUMU — 3TO: a) Merabosnusm; 0)
aHa0o1M3M; B) KaTaboJIU3M; I') HEUTPAJIU3M.
COBOKYIIHOCTh peakIMii pacraja W OKHCICHHS OPraHMYECKHUX BEILIECTB, COMPOBOKIAAIOIIUXCS
BBIZICJICHHEM YHEPrUU U 3amacanueM ee B mojiekyinax AT, - sto: a) mmactudyeckuii ooOmeH; 0)
OMOCHHTE3; B) SHEpreTuYeckuii oOMeH; r) poTocuHTE3.
[Ipouecc cuHTE3a OpraHUYECKUX BEIIECTB M3 HEOPraHWYEeCKUX (YIJIEKUCIOro ra3a U BOJbI),
IPOTEKAIOIMIi 32 CYET HHEPTUU CBETA — ITO: &) IHEPTeTUUECKUN 0OMEH;
0) poTocuHTE3; B) MIIACTUYECKUIM OOMEH; T') OMOCHHTES.
4. Kakue U3 MepevyucIeHHbIX OpPraHW3MOB CHOCOOHBI K (DOTOCHHTE3y: a) oyibxa; 0) Oenas
IUTAHApUS; B) XOJIEPHBIN BUPUOH; T') J0XKAEBON YEPBb
5. B pesynbTare (hoTocuHTE3a 00pa3yroTcs: a) MUHEpaJIbHbIE BEIIECTBA U YIVIEKUCIbIN Ta3; 0)
OpraHMYECKHE BEIEeCTBA M CBOOOAHBIM KHCIOPOA; B) BOJA, MUHEPAIbHBIC COIM U YIJIEKUCIBII
ras; r) HSOpraHn4ecKue BelecTBa U BoJia
6. Ilpu Oonpbmimx (QU3NYECKUX Harpy3kax B KJIETKaxX MBI HaKalJUBaeTcs: a) H30bITOK
YIAEKUCIOro rasa; 0) n30sTok AT®; B) H30BITOK MOJIOYHOM KUCIIOTHIL; T') U30BITOK KHCIOPOIa.
7. Beimenstomas B mpoliecce MmoAroTOBUTEILHOTO dTama dHEprus: a) 3anacaercs B Buae ATD; 0)
pacceuBaeTcs B BUJI€ TeIlIa; B) peBpaiaercs B 2 Monekyisl AJ[D.
8. CKOJIbKO 3TanoB OMOJIOITMYECKOTO OKMCIIEHUS CYIIECTBYET B KJIETKe? a) TpH; 0) YeThipe; B)
JIBa; T) ISTh.
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no

Bapuant Ne2

Kak Ha3piBaeTcs TeEpBBbI dTanm OMOJOTMYECKOTO OKHUCIEHHUA? a) TIOArOTOBUTEILHBIN; O)
BCTYNUTEIbHBIN; B) IPEABAPUTEIbHBIN.
[Tox neticTBreM (epMEHTOB OCIIKH PACIIEIUISIOTCS JI0: a) TIIOKO3BI; 0) )KHUPOB; B) aMUHOKHCIIOT.
COBOKYIHOCTh ~XMMHYECKHX pEaKIMil CHHTe3a M paclmaga OpraHHYecKuX BEIECTB,
MPOTEKAIONIUX B KJIETKE, - 3TO: a) DHEPreTHUYEeCKUid oOMeH; 0) OMOCHMHTE3; B) IJIACTUYCCKUI
00MeEH; I') METabOJIN3M.
COBOKYIMHOCTh peakiuii CHHTE3a OPraHMYeCKUX BEIIECTB, COMPOBOXKIAIOIIMXCS MOTIIOMIEHUEM
SHEPTuu 3a cyer pacnana moiekyn AT®, - 3To: a) ruracTHueckuii oOMeH (accUMMIIALHS); O)
MeTaboJIM3M; B) SHEPTreTUYECKU 0OMEH (JIMCCUMIISIINS ).
[Iporecc mepeBoja SHEPTUN CBETA B SHEPTUI0 XUMHYECKUX CBA3CH OPraHUYECKUX COCITUHEHHN
(YTJIeBOJIOB) M3 HEOPraHWMYECKUX (YTJICKUCIIBIA Ta3 W BOJIA) Y PACTEHHUM 3TO: a) JAbIXxaHuUeE; 0)
OposkeHue; B) GOTOCUHTES; T) BBIJICIICHHE.
Kakoii aTan 0HOJI0THYeCKOro OKHCIEHUSI Ha3bIBACTCsl OECKUCIOPOAHBIM? a) MEepBBbIit; 0) BTOPOI;
B) TpETHIl.
®doTOCHHTE3 NMPOUCXOJUT: a) B XJopoIruiactax; 0) B JeHKoIIacTax; B) B XpoMoOIUIacTax; r) B
MHUTOXOHJIPHSIX.
UYro siBNsieTCs] KOHEUHBIMHU IPOAYKTaMU OKUCIIeHHs opranndeckux BemectB? a) AT® u Boaa; 0)
KHUCJIOPOJI M yrileKHucblii ra3; B) AT® u kucinopos; r) Boja ¥ YIJIEKUCIIBIN ras.

OTtBerbI:

KJIIOY K TECTOBOMY 3AJJAHHIKO «OBMEH BEIIECTB U IIPEBPAIIIEHHE

SHEPI'HH B KIIETKE».

Ne Bapuant Nel Bapuant Ne2
1 A A

2 B B

3 b r

4 A A

5 b B

6 B b

7 b A

8 A r

Kputepun onenkmn:

3a KaXkJplil BEpHBINA OTBET cTaBUTCA 1 Ga.
8 OamIoB — OTIMYHO

7 6aIoB — XOPOIIO

6-5 0amIoB — y/lOBJIETBOPUTEIHHO

Menee 5 6ann0B — HEYOBIETBOPUTEIHHO.

3aganus 119 NPAKTHYECKUX U J1a00paTOPHbIX 3aHATHIA

3aKOHBI IOCTOSHHOI'O TOKA.
JlabopaTopnasi pabora M3yuyenme 3axkoHa OMa U1l yYacTKa Lenu.
HCJ’IB pa6OTBIZ YCTAHOBUTb Ha OIBITC 3aBUCUMOCTHL CHJIBI TOKa OT HaAOpPsOKCHUA U
COIIPOTUBJICHU.
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O6opynoBaHue: aMIIepMETp JIaOOPaTOPHBIN, BOJBTMETP JIA0OPATOPHBIM, HCTOYHHUK MHUTAHUS,
Habop u3 TpEX pe3ucTopoB comnpotuBiaeHUsIMUA 1 Om, 2 Om, 4 OM, peocTaT, KJIFOY 3aMbIKaHUS
TOKA, COEIMHUTEIIbHBIE ITPOBOAA.

Xon paboThI.
Kpatkue TeopeTnueckue cBeeHUS
DIEKTPUYECKHUM TOK - YIIOPSAJOUYECHHOE ABUKEHUE 3aPSKEHHBIX YaCTHUIL
KonnuecTBeHHOM MepoOii AJIEKTPUYECKOTO TOKA CIIY>KUT cuila ToKa |
Cuna Toka -—ckanspHas ¢u3MyYecKas BeJIWYMHA, paBHAas OTHOIIEHHUIO 3apsaa (,
NIEPEHOCUMOr0 4Yepe3 IONEPEeYHOe CEUEHHE MPOBOJHMKA 32 MHTEpPBAJ BPEMEHHU t, K ITOMY
WHTEpBaJy BPEMEHHU:

B Mexnynapoanoii cucreme equnui] CU cuna Toka nusmepsiercs B amnepax [Al].

[IA=1Kn/1c]
[TpuGop 1t U3MEpeHus CHITbI TOKa AMIepMeTp. BrirodaeTcs B 1ienb Mocie10BaTeIbHO

Ha cxemax anexTpuueckux 1enei amnepMerp o0o3HavaeTcst

i

\ A

&

e

Hanpspkenue — 310 ¢usnueckas BeJIMYMHA, XapaKTepU3yIolas IEHCTBUE 3IIEKTPUUYECKOTO
MOJii Ha 3apsHKCHHBIE YACTUIBI, YHUCICHHO pPaBHO paldoTe »JJIEKTPUUECKOTO TOJs IO
MIePEMENICHHIO 3aps/ia U3 TOYKU C TTOTEHIIHAIOM (01 B TOUKY C MIOTEHIIMAIIOM (3

Uz = 01— ¢2 9

U — HanpsikeHue

A —pabora Toka

( — DIEKTPUYECKUM 3apsiT
Enununa nanpsixenust — Bonbst [B]
[1B=1]1x/1Kun]
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[Tpubop nns u3mepenust HanpsokeHus — BoabTMerp. [logkimrodaercs B Lenb HapasienbHO
TOMY y4YacCTKy LIEIIH, Ha KOTOPOM H3MEPSIETCS Pa3HOCTh ITOTCHIIUAJIOB.

Vv

BennuunHa, xapakrepusyromas IPOTHBOJIEHCTBUE JJIEKTPUYECKOMY TOKY B IIPOBOJHHKE,
KOTOpOE O0OYCIIOBJIEHO BHYTPEHHUM CTPOEHUEM IPOBOJHHUKA M XAOTHMUYECKUM JBH)KEHHUEM €ro
YaCTHUL, HA3bIBAETCA JIEKTPUUYECKUM COITPOTUBIICHUEM MPOBOJHUKA.

DJEeKTpUYECKOe COMPOTUBIICHUE NMPOBOJAHUKA 3aBUCUT OT pa3MepoB U (OpMBbI MPOBOJHHUKA U
OT MaTepuasna, U3 KOTOPOro U3roTOBJIECH IPOBOJHHUK.

S
R=p—
pf

S — oAb MONEPEYHOr0 CEYSHUSI TPOBOIHUKA

| — mrHA TPOBOHKKA

p — YACIBHOE COIPOTUBJIEHUE ITPOBOJHHUKA

B CU enununeit 31eKTpUuecKOro COPOTUBIICHHS IPOBOIHUKOB CIIY>KUT oM [Om].
I'paduueckas 3aBUCUMOCTb CHIIBI TOKa | OT HanpspkeHust U - BOJbT-aMIIepHast XapaKTepUCTHKA

T T 7 ' 4

© 1 2345 UB

3aKOH OMa JUJTSL OILHOpOIIHOFO y‘-IaCTI(a IICIIN: ChJla TOKa B HpOBOI[HI/IKC HpSIMO
IPONOPLUMOHANIbHA ~ NPUJIOKEHHOMY  HANpsOKeHUI0O W oOpaTHO  IPONOPLUOHATIbHA
COHpOTI/IBJ'IeHI/IIO HpOBOI[HI/IKa.
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Hasgan B yecTb ero nepBooTkpeiBaress ['eopra Oma.
IIpakTnueckas yactb

1. JIns BeimoHEeHUs paboThl COOEPUTE IIEKTPUUECKYIO LIEMb U3 UCTOUYHUKA TOKa, aMIIepMeTpa,
peocrata, MPOBOJOYHOIO pe3ucropa comnpotuBieHueM 2 OM wu kimova. [lapamiensHo
MIPOBOJIOYHOMY PE3UCTOPY MPUCOEIUHHUTE BOIBTMETP (CM. CXEMY).

ot

2. OnbiT 1. MccnenoBanye 3aBUCMMOCTH CUIIBI TOKA OT HAIPSKEHUS HA IAaHHOM y4YacTKe LIETH.
Bxmrounte Tok. [Ipym momomm peocrtara NOBEAUTE HANPsIKEHUE HA 3aKUMax IIPOBOJIOYHOIO
pesucropa a0 1 B, 3arem 10 2 B u no 3 B. Kaxablil pa3 npu 3ToM u3MepsiTe CUIly TOKA U
pe3ysbTaThl 3anuchiBaiiTe B Ta0d. 1.

Tabnuna 1. Conporusnenue yyactka 2 Om
Hanpsixenne, B
Cuna Toka, A

3. 1o JaHHBIM OIBITOB MOCTPOWTE rpadUK 3aBUCUMOCTHU CUJIbI TOKA OT HanpsbkeHus. Crenaite
BBIBO/L.

4. OnpiT 2. MccnenoBanne 3aBUCHMOCTH CUJIbI TOKa OT CONPOTUBIICHMS ydacTKa LIENU MpH
IIOCTOSIHHOM HAIPSDKEHUM Ha €ro KOHIaX. BKirounTe B LIENb 1O TOM K€ CXEME MPOBOJIOYHBIM
pesuctop cHayana comnpoTuBieHueM 1 Om, 3atem 2 Om u 4 Om. Ilpu momomu peoctaTa
YCTaHABJIMBAlTE Ha KOHLAX y4acTKa KaKIbpli pa3 OAHO U TO K€ HaIpsDKEHUe, Hampumep, 2 B.
W3mepsiiTe npu 3TOM CUITy TOKa, pe3yibTaThl 3alIUChIBaliTE B TA0M 2.

Tabnuma 2. [TocTosiHHOE HampshKeHUE HA yyacTke 2 B
Conporusnenue yuactka, Om
Cuna Toka, A

5.Il0 [aHHBIM ONBITOB MOCTPOTE rpapUK 3aBUCHUMOCTH CHJIBI TOKA OT CONPOTHUBJICHUS.
CrenaiiTe BBIBOJ.

6. OTBeThTE Ha KOHTPOJIBHBIE BOMPOCHI.
KonTpoJbHbBIe BOIPOCHI
. Uto Takoe ayeKTpuYecKuil Tok?
. Haiite onpenenenue cuibl Toka. Kak o6o3nauyaercs? [1o xakoit popmyne Haxoaurcs?
. KakoBa enqununa usmepenus cuibl Toka?
. Kaxum npubopom nzmepsiercs cuna Toka? Kak oH BKIIFOUAETCs B DJIEKTPHUUECKYIO 1EMb?
. Haiite onpenenenue HanpsbkeHus. Kak o0o3znauaercs? [1o kakoit popmyne Haxoautcs?
. KakoBa enqununa usmepeHus HampsoKeHus?
. Kakum npubopom n3mepsiercss Hanpsxkenue? Kak oH BKIIIOUaeTcs B JIEKTPUUECKYIO LENb?
. Haiite onpenenenue conporupieHus. Kak obo3nauaercs? [1o kakoit popmysne Haxoaurcs?
. KakoBa equHuI1a ©13BMEPEHUS COMTPOTUBIICHUS?
0. Chopmynupyiite 3akoH Oma Juist y9acTka enu

JlaGoparopHasi padora U3yuyenune unreppepeHunu u Ju(Ppakiuu cBeTa.

Heab padoThI:dKCIIEPUMEHTALHO U3YYHUTh SIBIICHUE UHTEP(HEPEHIINH U AU(PPAKIIHH.
O6opynoBaHue:dICKTPUUECKasl JiaMIa C TMPSIMOW HUTHIO Hakajia (OJHAa Ha KJacc), IBe
CTEKJISTHHBIC TUTACTUHKH, CTEKJISTHHASI TPYOKa, MBbIIIbHAS BOJIA, KOMITAKT-IUCK, KAIIPOHOBAs TKAHb.
Onucanue padboThI:

— O 00 13N N K~ W~
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OObryHO MHTEpdepeHIus HAOIIOJAeTCs PU HATOKCHUH BOJH, MCIYIICHHBIX OJHUM U TEM XK€
HMCTOYHUKOM CBETA, MPUILIEAIINX B TaHHYIO TOUKY Pa3HBIMU MY TSIMH.
BcenencrBue nudpakiiuu CBET OTKJIOHSETCS OT MPSIMOJMHEWHOTO paclpoCTpaHeHUs (Hampumep,
OJIM3U KpaeB MPENATCTBHM ).

Xox pa6oThi:
OnpiT 1. C NOMOIIBIO CTEKISHHOW TPYOKH BBIIYHTE MBUIBHBIM MY3bIph M BHUMATEIHHO
paccmotpute ero. Ilpu ocBemenuu ero OenbIM cBeTOM HaOmonaiiTe oOpa3oBaHUE ILBETHBIX
uHTep(epeHIIMOHHbIX Kosel. [lo Mepe yMeHbIIeHHsS TONIIMHBI TUIEHKH KOJbIa, PacIIUpssCh,
HepeMeNIatoTCsl BHU3.
OTBeThTE Ha BOIPOCHI:

1. [ToueMy MbLIBHBIE ITy3BIPU UMEIOT PALYKHYIO OKpacKy?
2. Kakyto popMmy UMEIOT pagyKHbIE 10JIOCHI?
3. [ToueMy okpacka my3sIpsi Bce BpeMs MEHsETCs?

OnpiT 2. TmarenbHO MPOTPUTE JIBE CTEKJISHHBIC IJIACTUHKH, CIOKUTE BMECTE U COXMHUTE
naneiamMu. M3-3a  HeWAeadbHOCTH (OPMBI  CONPUKACAIOMIMXCS TOBEPXHOCTEH  MEXAy
IUIACTUHKaMM  00pa3yloTcs TOHYAMIIMe BO3AYIIHBIE IIYCTOTHLIIPH OTPAKEHUMM CBETa OT
IIOBEPXHOCTE! IUIACTHH, OOpPa3yIOIIMX 3a30p, BO3HHUKAIOT SPKHE paTyXKHblE IIOJIOCHl —
KOJIbLIeOOpa3Hble WK HerpaBWiIbHON Gopmbl. [Ipn M3MEHEHNU cuilbl, CXKMMAOIIEH TIACTUHKH,
U3MEHSIOTCSI PacIioyiockeHue u opma mosioc. 3apucyiiTe yBUJICHHbIC BAMU KapTHHKH.

OTBeTbTE Ha BOIPOCHI:

1. [ToueMy B MecTax CONPUKOCHOBEHHUS TUIACTUH HAOJIONAIOTCS SIPKUE PayKHBIC
KOJIbIIEOOPA3HbIC WIIH HEPABUIbHOM (hOPMBI TIOJIOCHI?

2. [Touemy ¢ wu3MEHEHHMEM HaXMMa M3MEHAIOTCS (popmMa W pacrosioKeHue
UHTEPPEPEHIIMOHHBIX TI0JI0C?

OmnwiT 3.

PaccmoTpuTe BHMMAaTENbHO MOJ Pa3HBIMHU yriaMHU MOBEPXHOCTh KOMMAKT-AKMCKAa (HA KOTOPYIO
MIPOU3BOIUTCS 3amuch). UTo Bbl Habmogaere? OOBsICHUTE HaOrOmaeMbie siBIeHUS. OnumnTe
UHTEP(PEPEHIIMOHHYIO KapTHHY.

OmnpbiT 4.

[TocMoTpuTe CKBO3b KAallPOHOBYIO TKaHb Ha HUTH ropsiiei sammnbl. [loBopaunBasi TKaHb BOKPYT
ocH, no0eilTech YeTKOM NUQPPAKIIMOHHOW KApTUHBI B BHUAE JIBYX CKPEIICHHBIX IO MPSIMBIM
yriaoM AU paKIMOHHBIX ToJoc. 3apucyiTe HaOmogaeMblil nudpakiinoHHbIA KpecT. OObIcHUTE
Ha0JII0/1aeMbI€ SIBJICHUSI.

3anuiuTe BBIBOJBL. YKaXHUTE, B KAaKUX M3 MPOJAETaHHBIX BaMH OIBITOB HAOIIO/IAJ0Ch SBICHUE
UHTEp(EpEeHINH, a B KAKUX JUPPAKIIIH.

JlabopaTropnasi paboTa AHAJIM3 cOEePKAHUA NIPUMeceii U 0UYMCTKA 3arpsi3HEHHOH BObI

Leab: HayduTHCS OMPENEATh COACPIKAHUE NMPUMECEH B BOJIC; TTO3HAKOMUTHCS C OCHOBHBIMH
crocobaMyu OYUCTKM BOJBI, OXapaKTEpPHU30BaTh  KauecTBAa BOJBI, B3STOW M3 Pa3IUYHBIX
HCTOYHUKOB.

O6opynoBanue u peaktuBbl: HCl, FeCL3 , BaCI2,KNCS,AqQNO3, xumuueckas mocya,
OyMaKHBIN (DUITBTP, IITATUB, MEPHBIN CTAKAHYUK W IWJIUHAD, BOPOHKA, Oenas Oymara.
Oo0yuarommuiicst 10J1KeH:

3HAaTh: METObI OYHUCTKH BOJBI.

YMeTb: onpeaensaTh coiaepkaHue MpuMecel B BOJE; OYHUIIATh BOJAY OT IpUMeEcCEe; BJIAaJETh
XUMHUYECKON TEPMHUHOJIOTHEH.

Teoperuyeckue cBegeHus

[Tomydyenne umcTOo BOABI — OYEHb BakHas TpooOsieMa. Ymcras Boma HEOOXOAMMa MHOTHM
OTpaciisiM COBPEMEHHOW MPOMBIIUIEHHOCTH, OHA HCIHOJb3YeTCs Ui NPOBEACHHUS MHOTUX
TEXHOJIOTUYECKUX TporieccoB. OUUIIEHHAs MUThEBas BOJA MPUMEHSETCS B OBITOBBIX IesiX. B
MIPUPOAHOM BOJIE BCETJa UMEIOTCSI MEXaHUUECKUE TPUMECH U pacTBOPEHHBIE BellecTBa. Boga —
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IIPEKPACHBII paCTBOPUTEIb U MTO3TOMY HEBO3MO>KHO BCTPETUTH B IPUPOAE KUAKYIO «UHUCTYIO»
BOJZlY, TO €CTb Ty BOZY, B KOTOPOIl HE paCTBOPEHBI HEOPraHWUYECKUE U OPraHUYECKUE BEIIECCTBA.
B pesynbrate JKU3HEAESATEIBHOCTH YENOBEKAa KOJIMUYECTBO 3arps3HSIIOIIMX BOJY BEILECTB
MOCTOSIHHO pacTeéT, W Ha CETOMHSAIIHMK JeHb WX HacuumTbiBaeTcs Oosee 50 000. IToatomy
IIPOBE/ICHUE TECTOB Ha OINPE/EICHNE KOHLIEHTPAIMM TaKOro KOJIMYECTBA XUMHUECKUX BEIECTB,
KOTOPBIE MOTYT IIPUCYTCTBOBATH B BOJIE, IPOCTO HEBO3MOXKHO.
TpamumMoHHO A1 OLIGHKM KadyecTBAa BOJBI HCIONB3YIOT (pu3ndeckue,  CaHUTApHO -
0aKTepUOIOrNYECKUE U XUMUUYECKUE NTOKa3aTelu.
K ¢usnuecknM moOKazaTelsiM OTHOCSAT TEMIIEPaTypy, 3amaxd W TPUBKYCHI, LIBETHOCTb H
MYTHOCTb.
K canuTapHO-0aKTEepHOIOTHYECKUM IOKA3aTeNIsIM OTHOCAT OaKTepUANbHYIO 3arpsi3HEHHOCTh
BOJIbI, 3arpA3HEHHOCTD KAIIEYHON MAJIOUYKOH, CONEP/KaHUE B BOJEC TOKCUYHBIX U PaAHOaKTUBHBIX
MUKPOKOMIIOHEHTOB.
K XxuMuyeckuM moOKa3aTenssM OTHOCAT BOAOPOAHBIM IOKaszarenb Boabl pH, kécTkocTe u
IETOYHOCTh, MHHEpAIN3ALUIO, a TAaKKE COAEpKAHUE TIJIaBHBIX MOHOB. KauecTBO BOJIBI
OIIPEEISIETCsl COAEpP)KaHMEM MOHOB, OOYCIIAaBIMBAIOIIMX >KECTKOCTh BOJbI, a TAaKK€ HOHOB
Tsoxéneix metaioB Pb?, Pg?*, Cr**, Fe**, SO,% CI', Mg”" koTopbie 4acTo BCTPEUaroTcst B CTOKAX
IIPOMBILUIEHHBIX TPEAIPUATHIA.
QunbTpoBaHWE — 3TO OO0IIEe HA3BaHUE JISi PA3IMYHBIX CIIOCOOOB OYHCTKH KHUIKOCTH OT
TBEpAbIX 4YacThll. DWIBTPOBAHME 3aKIIOYACTCSI B IPONYCKAHUM CMECH 4epe3 MaTepuall
(¢unpTp), 3amepKUBAIOLINIA TBEpIbIE YacTUIBL. JKUAKOCTB, coOMpaemMas Tocie (QIIbTPaIiH,
Ha3bIBAETCS (PUIBTPATOM.
BobinosHenne padoTsi

3aganmeNel:
JlaiiTe XapakTEepUCTUKY Ka4eCcTBa BOJIbI, B3SITOW U3 Pa3JIMYHbIX HCTOYHUKOB. Mccnenyiite
pa3Hble POOBI BOJIbI, NOTYUYEHHBIE PE3YJIbTaThl 3aHECUTE B Tabuuiy. Caenaiite BBIBOA 1O
pabore.

Tabnuna 1 Pesynbrarel onbita

XapakTepucTuka [Tpo6a BoIbI

BOZbI Nel Ne2 Ne3

M3 xakoro ucrouynuka
B3sTa Mpooda

IIpo3paunocTs

[BeT

3armax u ero
WHTEHCUBHOCTD

Bkyc

Ocanok

Peakuus cpenst (pH)

Hamunuue coneit

1. 3anummTe, U3 KaKOro HCTOYHUKA B3sTa IMTP00Oa BOJIBI.

2.HaneiiTe B XUMHYECKHH CTakaH 3Ty BOJAYy M paccMOTpute ee Ha cBeT. Ompenenute ee
po3payHocTh. Bosia MokeT ObITh: Mpo3pauHas; ci1ado MyTHasl; CUIIbHO MyTHasl.

3. Ompenenurte 1BET BOAbL. [l 3TOTO OMYCTUTE B CTaKaH C BOJOW OENYIO MIACTHHKY WJIH JIUCT
Oenmoif Oymaru. llBer Boabl MokeT ObITh: Oypblii; CBETIO-KOPUYHEBBIM; KENTHIH; CBETIIO-
JKEJITBII; 3€JICHOBATHIN; OCCIIBETHHIN.
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4. OnpenenuTte 3amax BOJbl U €T0 UHTEHCUBHOCTh. ECTECTBEHHBIH 3amax MOKET ObITh OOJIOTHBIM,
TJIMHUCTBIM, IPEBECHBIM, IUIECHEBBIM, TPABSHUCTBIM, CEPOBOJOPOAHBIM. B ciydyae nonananus
B BOJly MHOPOJIHBIX BELIECTB OHA MOKET MaXHYTh O€H3MHOM, Ma3yTOM, XJIOPOM, HABO30M U T.II.
ITo MHTEHCUBHOCTH 3amax MOXeT ObIThb: C1a0blil (OH OOHAPYKUBAETCS, €CIIU 0OPAaTUTh HA HETO
BHUMAaHME); 3aMETHBIH (JIErKo 0OHapyKHUBaeTCs); OTUYETIIMBBINA (0Opamaer Ha ceOsi BHUMAHUE),
CHJIBHBIH (J1eJ1aeT BOAY HEroJHOM 1y uThs). [IuTheBas Bosla He JOKHA UMETh 3araxa.

5. Onpenenure BKyc BoAbl. [IpoOoBaTh 3arps3HEHHYIO NMPUPOAHYIO BOAY Henb3s. Boma Moxker
ObITb: COJIEHAs; TOpbKas; KHUCIasi; C XJOPHBIM, METAJIMYECKUM WJIM HHBIM IPHUBKYCOM;
0e3BKyCHasi WIHM C MPUATHBIM JJIs1 TUThS BKycoM. [IuTheBas Boja MODKHA OBITH OE3BKYCHOM
WM NIPUATHOU Ha BKYC.

6. Onpenenure, oOpaszyercs JM OCAIOK IOCIE CYTOYHOTO OTCTaWBaHHMs BOABI. Eciam ocamok
oOpa3zyercs, OH MOXET OBbITh: XJIONBEBUIHBIM CIU3UCTBIM; XJIONBEBUAHBIM JKEITOBATO-
KOPUYHEBBIM; IJIOTHBIM O€JBIM (XKENTOBATHIM); TNIOTHBIM OYPHIM (KOPUYHEBBIM); CEPOBATHIM;
B BH/JIE T1€CKA, [NIMHBI WJIM PACTUTEIIBHBIX OCTATKOB.

7.0npenenure peakLUyi0 BOJHOM Cpelpl C MOMOILIBIO YHHBEpPCAJIBHOrO MHAMKaTopa. Kamnure
UCCIIelyeMOH BOAbI Ha KyCOYEK YHUBEpCaJIbHOM HHAMKATOpHOW Oymaru. CpaBHuUTE
MoJiydeHHbIM 11BeT co wmkano pH. 3anumure pH uccienyemoil Boabl u no 3HaueHuro pH
OIIPEACIINTE PEAKLIUIO CPENIBIL.

8. Ompenenure HanM4YMe PaCTBOPUMBIX coiieil. J{st mpoBeneHus McCiae0BaHus MOATOTOBBTE J[BA
YUCTBIX U OOE3)KUPEHHBIX NpPEAMETHBIX cTekyia. Ha oJHO HaHecuTe HECKOJIBKO Karlelb
HCCIIETyeMOM BOJIbl, HA JPYroe — AUCTUUIMPOBAHHOMN. JIUCTUIIIMPOBaHHAs BOA HE COAEPIKUT
pacTBOPEHHBIX coJiel. bemnblii HaneT yka3bIBaeT Ha HaJIM4YUE coJiel. Beimapure Bogy co cTEKoI
Y cpaBHHTE UX. UeM OH 0oJIbIle, TeM OOJIbIIE COJICH OBLTO PAaCTBOPEHO B BOJIC.
3aganmeNe2: M3yunth aHanu3upyeMylo BOJYy Ha COJEpXKaHHME HOHOB XJopa, cyibpaTa U
JKelle3a, HalucaThb ypaBHEHUS peakiuu, o(QOpMUTh OTYET B BUJE TaOIMIBI W OTBETUTH Ha

BOIIPOCHI.

Tabnuna 2 Pe3ynbrarel onbiTa
Howmep Yro menan? Yro »admrogan? YpaBHEHUS peakiui
ombITa

OnsiT 1. O6Hapyxkenue nonos SO,”.

K 3 mi1 ananusupyemoit Bojibl 106aBbTe 2-3 Karu 1M pacTBopa CONISIHOM KMCIOThI, HarpenTe
1o kunenus u npudasete 0,5 M xaopuaa 6apus. Yro Habmonaere? Hanumure ypaBHeHMe
peaxkuuu.

OnpIT 2. O6Hapyxkenune uoHos Cl'.

K 3 M1 ananusupyemoit Bojisl mpuieire no kamwisim 0,1M pactBopa HuTpata cepedpa. Uto
HaOmoaere? HanuiuTe ypaBHEHHE peaKkIiu.

OneiT 3. OGHapyxkenne nonos Fe’*.

K pactBopy comu xnopuzaa xenesa(lll) qodaButs 1 Mi pacTBopa THouMaHara Kamusi. Kakue
MPOM30LUTM M3MEeHeHHsI? MOKHO M HMCHOJb30BaTh B3ammojeiicTBue comeit xkeneza(lll) c
THOIMAHATOM Kalds KaK KAYeCTBEHHYI0 peakimio Ha woHel Fe®'?  Tompko mpomykT
B3aMMOJICHCTBHS HOHOB Xee3a Fe®' ¢ THOIMaHaT-HOHOM JaeT MpOIyKT KPOBABO-KPACHOTO
uBera, cienoBarenbHo peaknus FeCls ¢ KNCS sBnsercs kauecTBEHHON Ha MOHBI Fe®'.

Takum 00pa3oM, ¢ MOMOILIBIO THOLMAHAT-MOHA MOKHO OJHO3HAYHO OMNPEACTUTHh HaIU4yue
nonoBFe®" B ncciemyemom Bemectse.

K 0,5 mn ananusupyemoii Boas! npuineite 1mi 0,5 M pactBopa tnonunanara kanusa (KNCS).
Uro Habmrogaere? Hanmummre ypaBHEHHE pEaKIIHH.

3aganne No3:

OmnpiT 1. OyucTka Boabl MeToAOM puiabTpoBanus. OTaejieHHe BOABI OT MacJa.
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Boza u Macio He3HAYUTENIBHO CMELIUBAIOTCS APYT ¢ ApYroM. Eciau ocTaBUTh CTOSTh CMECH

3THX JIBYX BEIECTB, OHA Pa3IeIMTCSA Ha JBa CJI0s, IPUUEM MACI0 OKaKETCS CBEPXY.
BcraBpTe BOpOHKY B GHIBTP, Kak Moka3aHo Ha puc 1. BopoHky ¢ GUIbTpOM OMECTUTE B
XUMHAYECKHIA CTaKaH, OCTOPOXKHO HaJlCHTe MaHHBIA BaM 0Opasell IPA3HOM BOIbI B BOPOHKY.
Uro nabmomaere?

Pucynox 1. Boponka s punmbTpoBaHusI.

OnpiT 2. OuucTKa BOABI MeTOAOM (UJILTPOBaHMA. AjcopOouusa (pujibLTpoBaHHe Ha
ApPeBECHOM yr.Jie).

JpeBecHbIil yroib amcopOupyer (MOTIIOIMIAET, 3aAEPKUBACT HA CBOEH IOBEPXHOCTH)
MHOTHE BEIleCTBa, KOTOPbIe MOTYT MPHIaBaTh BOJIE MYTHBIN BUJ, a TAaK)KE HETIPUSATHBIC 3amax
1 BKyc. C 3TOH 1EIBbI0 IPEBECHBIN YTOJIb YaCTO UCIIOJIB3YIOT B aKBapuymax JijIsl pbIo.

CBepHute OymakHbI GUIBTP, Kak mokazaHo Ha puc. 1. [lomecTture CBepHYTHIN
OyMaxHBIH GWIBTP B BOpOHKY. Cierka cmoudmTe (QHIBTP A TOTO, YTOOBI OH MPHJIMII K
BOpOHKE. 3aKpemnuTe BOPOHKY, KaK MOKA3aHO Ha PHC. 2, U OMYCTUTE KOJbLIO MITATHBA TaKUM
o0pa3oMm, yToObl KOHELl BOPOHKHU OKa3ajcsi Obl Ha 2 — 3 ¢M BHYTpuU crakaHuyuka Ha 150 min. B
Apyroi crakaHuuk oOobemoM 150 M momecTHUTe APEBECHBIM Yroyib CIO€M BBICOTOM 2 CM.
Job6aBbpTe obOpazerr Boasl 100 My K IpEeBECHOMY YIJII0 B CTaKaHUYMKE, NIEPEMEIIaTe CMeCh U
OCTOPOXKHO MpOMyCTHTE ee 4vepe3 OyMaxHblii ¢(uibTp. Creaurte, 4YTOOBI JKUIKOCTH HE
IpoTekaga Mexay (QuiIbTpoBabHOM OyMarol M BOPOHKOM M, 4TOOBI YpOBEHb >KUIKOCTH
HaxoausIcs HUXKe Bepxa OymakHoro guibtpa. Ecnu ¢punbrpar comepxut HeOOIbIINE TEMHBIE
YaCTUYKU JAPEBECHOT0 YIJIA, NpOoQUIbTPYWTE >KUIKOCTh emie pa3. i 3Toro MCHosb3yiite
YUCTBIH KYCOK CMOYEHHOHW ¢unbTpoBanbHO Oymaru. Ilocme Toro kak BBl OCTaHETECH
JIOBOJIbHBI BHEIIHUM BUIOM U 3allaXxOM OYHIIIEHHON BOJBI, CIEHTE €€ B MEPHBIH LMJIMHID.
3anummre KOHEYHbIH 00beM ouniieHHOro obpasia. Caenaiite BEIBOJ.

PI/ICYHOI( 2. 3aerHJ'ICHI/Ie BOPOHKHU Ha HITAaTUBE.
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Q.
[ -1

Bomnipocsl 11t CAMOKOHTPOJIS:

1. Kak noay4uTh JUCTHIIIMPOBAHHYIO BOJY U IIOUEMY OHA BpeJHa JUIsl opraHusma’?

2. [ToueMy He IPOBOIAT UCCIIEAOBAHUE BOJIbI HA BCE XMMHUECKHUE TPUMECH?

3. IlpoBeauTe cienyronye pacueThl U HaMILINUTE OTBETHl B TeTpaau. CKOJIbKO MPOLIEHTOB OT
HCXOJIHOM TPSI3HOM BOJIBI cocTaBisgeT "yucras” Bona?

[Tponent uncroii Boxsl = (Vuucroit" Boasl/ Vrpsizaoit Bozsl) © 100% .

4. Kaxoif MpoLEHT KUIKOCTH TE€PSETCS B PE3yJIbTaTe OUYUCTKU?

5. Kakoif 00eM rps3HO# BOABI ObLT OTEPSIH B PE3yabTaTe OUYNCTKH?

JlabopaTopHasi pabora OnpenejieHne XMMHYECKOro cocTaBa atMochepsl.
N3mepenue ypoBus CO;

Iean: onpenennuTs coepKaHue YrIIEKUCIOr0 ra3a B IOMEIEHUAX TEXHUKYMA.
Oo6opynoBanne u peakTuBbl: Memuuuackuid mmpui; Ha 100-150 mur; XuMUYecKuid CTakaH,
BMecTuMocThi0 50—-100 mit; 0,005% pacTBOp KapOoHaTa HATpHsL, AJS IPUTOTOBIEHUS KOTOPOTO
l T XUMHYECKH 4YHCTOrO O€3BOAHOTO KapOoHara HaTpusi pacTBOpstoT B 200 M cBexee
IPUTOTOBJICHHON JAUCTHUIMPOBAaHHOW Boje, a 3areM JnoOammsaor 0,5 min 1%-ro pactBopa
¢denondranenna.
OOyuaromuiicst 10J1KeH:
3HATh:XUMHUYECKUN COCTaB aTMOC(EPHOTO BO3/yXa; KOJMWYECTBO BBIJBIXAEMOTO YTJIEKUCIIOTO
rasa NnpHU pa3IUYHBIX BUJAAX JeATeNbHOCTH; HeraTuBHble (PU3HONIOrHYECKHE MPOSBICHUS MPU
Pa3IUYHBIX YPOBHSAX KOHLIEHTPAIMH YTIIEKUCIIOro rasa.
YMeTb: U3MEpPSITh YPOBEHD YITIEKHUCIIOTO ra3a B MOMEIIECHUAX; aHAJIM3UPOBATh KOJIMYECTBEHHBIE
MIOKAa3aTeNIN COJIEP KAHUS YIIIEKUCIIOro Ta3a B YpOUHOE U HEYPOUHOE BpEMSI.
Teopernyeckue cBeACHU
ATMocepa — cMech pa3IMUYHBIX Ta30B, OKpyXaroummx 3emiato. PU3NUecKoe COCTOSHUE
ornpenensercss NoroJo u kamumaroM. OCHOBHBIE MapaMeTpbl aTMOC(EpHl: MIIOTHOCTh BO3AYyXa,
JaBjieHue, Temmeparypa u cocraB. C yBelnyeHHE BBICOTHI IUIOTHOCTh BO3JyXa M aTMoc(epHoe
JaBJICHHE YMEHbINAIOTCA. TemMneparypa MEHsAETCsl TAaKXKE B 3aBUCUMOCTH OT U3MEHEHHUSI BBICOTHI.
BeprukanbHoe cTpoeHHE aTMoOc(epbl XapaKTepU3yeTCsl pa3IMYHbIMU TEMIIEPaTypHBIMU U
AIIEKTPUYECKUMU CBOWCTBAMU, Pa3HBIM COCTOSIHUEM BO3/1yXa.
UucTtblil aTMOC(EpPHBI BO3/IyX Y MOBEPXHOCTH 3€MIIM UMEET CIEAYIOINNA XUMUYECKUN COCTaB:
azot — 78,1%, xucnopon — 20,93%, yrnekucnora — 0,03-0,04%, apron, reauii, KpUNTOH U JIp. —
okono 1%. CopepxaHue yKa3aHHBIX YacTe€d B YHMCTOM BO3JyX€ IOCTOSIHHO. M3meHeHus
IPOMCXOAT Yallle BCEro 3a CUET €€ 3arpsA3HEHHs pa3IMYHBIMU BBIOPOCAMHU MPOMBIIIICHHBIX U
CEJIbCKOXO3SMCTBEHHBIX IPEANPUATHH, BBIXJIONHBIMU Ta3aMH aBTOTpaHCIOpTa. B Kuibix
NOMEIICHUSAX  W3MEHEHHs  BBI3BAHBI, IPEXJE BCEro, ra3o00pa3HbIMU  TMPOIYKTaMHU
KM3HEJEATEIbHOCTH JIFOJIEH 1 HEKOTOPBIMU OBITOBBIMH YCTPOWCTBaMHM (ra3oBble IUIUTHI). Tak, B
BBIIBIXaEMOM 4YEJIOBEKOM BO3[yX€ KHCIOpOAa COAECpX UTCI Ha 25 % MeHblle, 4eM BO
BIIbIXaeMOM, a yriekucioro raza — B 100 pa3 Gomnbine. JIByokuch yriaepona (Wiau yTrIIeKUCIIBIN
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ra3) obpasyercsi B pe3yabTaTe OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIECCOB, TPOTEKAIONIUX B
OpraHu3Me JIoAeH U )KUBOTHBIX, TOPEHHS TOIINBA, THUEHUS OpraHnYecKuX BelecTB. B uncrom
3aropojgHoM Boznyxe 380-400 ppm yriekucioro raza, T.e. 0,038-0,04%. OTu KOHIIEHTpaLUH
ONTHUMAJIBHBI JJIs AbIXaHus denoBeka. CojepxaHue yrieKuciIoro raza B aTMocepHOM BO3IyXe
3a nocnenaue 50 et yBenuumiock Ha 20% W MOCTOSHHO MPOIOJDKAET PACTH — OCOOEHHO B
KPYIIHBIX TOpOJax 3a CYET BBIXJIOMOB aBTOMOOWJIEH M MPOMBIILICHHBIX BbIOpocOB. B Bo3myxe
ropoJOB KOHIIEHTpalusl yrjekuciaoro rasza ysenuuuBaercss 10 0,045%, B KWwiblX U
OOIIIECTBEHHBIX 3MaHUAX (MpH TUI0X0M BeHTWsIHMK) — a0 0,6—0,8%.B 3akpbiToM moMemnieHun
YPOBEHb YIJIEKHCIIOTO Ta3a IMOBBIIIAETCS TOpa3o ObICTpee, YeM YyOBIBaeT KHCIIOPOI. 3aMephl
MOKa3bIBAIOT, UTO, Aa)Ke KOTJa B IIKOJIbHOM Kiacce ypoBeHb CO2nocturaer 1000 ppm (0,1%),
COJIepyKaHuE KUCIIOpoJa MpaKkTU4ecku He MeHseTcs. KoHeuHo, yBenuueHue yriekucsaoro rasa
3aBHCHUT OT KOJMYECTBA JIIOJCH B 3TOM MOMEIIEHUHU, OT UX Beca U TOTO, YTO OHH MPHU ITOM
JenarT. B3pocnblil 4enoBek B MOKOE BBIAEISAET B CpeaHEM 22 J1 YIJIEKUCIOTHI B 4ac, a Mpu
buszndeckoit pabore — B 2—3 paza OosbIIe.

Ta6n1z1ua 4. KommdecTBO BBIIBIXa€MOI'0 YITICKHMCJIOTO Ira3a IpHu pasIM4HbIX BUAaX ACATCIbHOCTHU

Bun nesrensHoctH CO2, n/u4
Cuaur 18
PaGotaet B oduce 24
Xoaut 30
BrInonHseT NErkyio hu3ndeckyio pabory 36
Brimonnsier paboTsl 10 10My 32-43
JlenaeT TxENyI0 GU3MIECKYIO PabOTy 95-75
BrInonHseT CnOpTUBHBIE YIIPAKHEHHUS 175 u BpIIIE

HccnenoBarenu 3HAIOT, YTO CYIIECTBYET CBS3b MEXAy KoHUeHTpanued CO2u ourynieHuem
IyXOThl. YenoBeK HaYMHAET OLIyLIaTh CUMIITOMBI «HEXBATKH CBEKEro BO3JyXa» (a Ha camMoOM
JieJie TIOBBIMIEHHON KOHIIEHTPAIMH YIJIEKUCIIOTo ra3a) yxe npu ero yposHe 0,08%, T.e. 800 ppm.
[TpusHaky yxXyauIeHHs] CAaMOYYBCTBHS y UEJIOBEKA MOSBISAIOTCS TOJIBKO MPHU MPOAOIKUTEIBHOM
BJIBIXaHUM BO3aYyXa, coneprkauiero 1,0—-1,5% yrnekucnoro rasa, BelpakeHHbIE (YHKIIMOHATIbHBIE
U3MEHEeHUs — MpH KoHUeHTpauuu 2,0-2,5% 1 pe3ko BbIpaKEeHHbIE CUMITOMBI (TOJIOBHAsE OOIb,
oOmras cnabocTh, OJbIIIKa, cepAlieOnenHne, NoHmxKeHre padotocrnocodHoctr) — rnpu 3—4%.
['uruennyeckoe 3Hau€HUE YTIIEKUCIIOrO ra3a 3aKJI0YaeTcsl B TOM, YTO OH CIYXUT KOCBEHHBIM
mokaszaTesieM OOIIero 3arpsi3HEHHs] BO3AYINIHOW cpenbl  momenieHui. [lapamiensHo ¢
YBEJIMUEHUEM €0 COAEpKAHMs IOBBILIAKOTCS TEMIEPAaTypa, OTHOCUTENbHAsl BJIAXKHOCTD,
3albUICHHOCTh BO3/AYyXa, HW3MEHSIETCd €ro HOHHBIM COCTaB, TIJIaBHBIM OO0Opa3oM 3a cueT
YBEJIMUEHUS TIOJI0KUTEIIBHBIX HOHOB.
['uruennyeckoil HOPMOM cOJEpXKaHUS YIJEKUCIOro Ta3a B BO3AYXE JKWIBIX U CIY)KEOHBIX
IIOMEILEHUH, CIIOPTUBHBIX 3aJI0B cunTaeTcs KoHueHTpauus 0,1%.
IIpo6aema CO2B y4yeOHBIX 3aBeeHUSIX.
VYyensle EC mnpoBepmiM €aMOYYBCTBHE UIKOJBHHUKOB B IIOMELIEHMM C KOHLIEHTpaLUen
yraekucyiotel >1000 ppm, unu 0,1% , okazanock, 4TO JETH, MPOBOISIINE MHOTO BPEMEHHU B
NoMeleHnu ¢ BblcokuM ypoBHeM CO2, B 3,5 pa3a yamie UMEIOT CyXOH Kallleldb U B JBa pasa
OoJibIe OOJICI0T PUHUTOM.

Tabmuua 5. HeratuBHble (hU3HO0JIOTHYECKHE TPOSIBICHUS IIPH PA3IMYHBIX YPOBHAX

KOHIEHTPAIlUHU YTJIEKHCIIOro rasa.

Yposens CO2, ppm
du3nonorndecKue ITPOABJICHUA

ATMOocdepHBIii BO31yX WneanpHblil  BO3AyX M 30pOBbS |
380-400 XOPOIIETO CAMOYYBCTBHSI.
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400-600 Hopwmanbnoe KOJIMYECTBO BO3/IyXa.
PCKOMCHI[OBaHO I ACTCKHUX KOMHAT,
cnasieH, O(pUCHBIX MOMEIICHUH, IIKOJI M
JIETCKHX CaJIOB.

600-1000 [MosgBnsarorcss  kajmoObI HA  KadecTBO
BO3/AyXa. Y JIOJIEH, CTpaJarolIuX acTMOM,
MOTYT Y4aIlaThCs MPUCTYIIHI.

Beime 1000 OO6muit TUCKOMQOPT, CI1aboCTh,
rOJIOBHAsS 0071b, KOHIICHTpALUsI
BHMMaHMs T1afaeT Ha TpPeTh, pacTeT
gucao omubok B pabore. Moxker
IPUBECTH K HETaTHBHBIM M3MCHCHHSM B
KpOBH, TaKXeE MOTYyT IHOABUTHCA

poOsIeMbl c JIBIXaTEIbHON U
KPOBEHOCHOM CHUCTEMOM.
Boire 2000 KonnyectBo ommbok B paboTe CHIBHO

Bo3pacraet, 70% ydanmxcsi, COTpyAHHKOB
HE MOTYT COCPEIOTOYUTHLCS Ha paboTe.

Ecnu Mbl BCIOMHMM IE€pBUYHBIE NPU3HAKHU alU103a, TO MOKWMEM, IOYEMY BsUIbIE M COHJIMBBIC
IIKOJIbHUKH ITIJIOXO BOCIIPUHUMAIOT HOBBIN Marcpuall.
[Tpo6nema noBbimieHHOro ypoBHs CO2 XapakTepHa M Ui JI€TCKUX CaJOB, IMPUYEM OCOOCHHO
JUIA CIIAJICH. IToBeImenme KOHLCHTpAUMKU YIJICKUCIIOr0 ras3a B KJIACC€ HCTATHBHO BJIMACT Ha
pe3yibTaThl yueObl JeTel, CHuxkaeT ux paborocnocobHocTh. IIpu dpusnyeckoil nesTeabHOCTH B
IJI0XO0 MPOBCTPUBACMOM IMOMCIICHHUUN pe6eH0K MpeKAC BCEro MOYyBCTBYCT I'MIICPKAIIHUIO, YEM
TUIIOKCUIO (HEXBAaTKy KHCIOpoa). [umepkamHMs — COCTOSIHME OpraHu3Ma, BBI3BaHHOE
IMOBBIIICHUEM TAPLHUAJIBHOTO AABJICHUA YIJICKUCIIOrO rasa B apTepHanLHoﬁ KpOBH. ,Z[JII/ITGJH)HBJI
TUIIEPKANHUS XapaKTepU3yeTcs paclIMpeHUeM COCYAOB MHOKapJa M TOJIOBHOI'O MO3ra, 4To
MOKECT IMPHUBCCTHU K POCTY KHUCIOTHOCTH KPOBHU, BTOPUYHOMY CIIa3MY KPOBCHOCHBLIX COCYIO0B,
3aMEJICHUIO CEePJICUHBIX COKPAILEHUH, Pa3TNYHbIM OO0JIE€3HEHHBIM COCTOSIHUSIM.
HpI/I HAaCTYIUICHUH TUIICPKAIITHUHA OTMEYACTCA ITIOSABJIICHUC HCIIApHWHBI, TOJIOBHAA 6OJ'IB,
TOJIOBOKPY)KEHHE M OJBIIIKA, YTO, KAaK MPaBWIO, OOBACHSIETCA (U3NYECKMM YTOMIIEHHEM U
BOCIIPUHUMACTCA, 4yTh JIM HEC KaK J0Ka3aTCIbCTBO JIBI/IFaTeJ'II)HOI\/JI AKTHUBHOCTH.

BeinosiHenune padoTsl

3ananmne Nel:

BBIICHUTE pOJTh YITIEKUCIIOTO Tra3a, Kak COCTaBHYIO 4acTh aTMocdepHoro Bosnyxa. M3meputsb
coJIep’KaHue YIIIEKUCIIOro ra3a B pa3jMuHbIX MOMeIIeHusIX TexHukyma (Onpeaenenue AMOKCHIa
yriaepoja B Bo3ayxe o9kcrpecc-mMeronoMm Jlynre-llekkenmopdpa B momudukanum JI.B.
[Tpoxopoga).

[Ipoananu3upoBaTh KOJIMYECTBEHHBIC IMOKA3aTEIN COJACPNKAHUS YTJIEKHCIIOrO ra3a B ypouHOE U
HEYPOYHOE BpEM.

[IpuHun MeToga OCHOBAaH Ha MPONMYCKAaHWU MCCIEAYyeMOrO BO3JlyXa 4Yepe3 TUTPOBAHHBIN
pacTBOp YIJIEKUCIIOTO HaTpUs B MPUCYTCTBUU (eHondranenna. [Ipu 5ToM IpOUCXOAUT peakius
Na,CO3+H,0+C0O,=2NaHCOs. PactBop deHondpranenHa, KOTOPbI HMEET PO30BYIO OKPACKy B
HIeNIOYHOM cpee, mocne csa3biBanus CO; obeciBeunBaeTcs (Kucias cpena).

Paspenennem 5,3 r xumudecku yuctoro Na;COs; B 100 M1 AMCTHIUIMPOBAHHON BOIBI TOTOBST
UCXOJHBINA pacTBoOp, K KoTopomy npubasistot 0,1% pactBop ¢enondranenna. [lepen ananuzom
FOTOBIAT pabouMii pacTBOpP pa3BEIEHHEM HCXOAHOro pactBopa 2 w1 jgo 10w
TUCTUIUTMPOBAHHOW BojoW. B mmpwui, nHamomHeHHbld 10 mu pabodero pacTtBopa COABI C
dbenondTanenHoM, 1epkKa €ro BEpTUKAITHHO, HAOUPAIOT MOPIIHIO0 UCCIETYEMOTO BO3ayXa. 3aTeM
DHEPTUYHBIM BCTpsAXUBaHUEM (7-8 pa3) BO3AYyX MPUBOAIT B KOHTAKT C MOTJOTUTENEM, MOCTE
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Yero BO3yX BBITAJIIKMBAETCS M BMECTO HETO HaOMpaeTcs O/IHA 3a JPYroi MOPLUN UCCIEAYEMOTo
BO3JyXa N0 MOJHOro oOeciBeYMBaHMsS pacTBopa B Immpuile. CUUTAIOT KOJIHMYECTBO OOBEMOB
(mopuuit) Bo3ayxa, MOMIEAIINX Ha 00ECIBEYNBAHUE PACTBOPA.

YuuteiBas 00beM HCCIEYeMOTo BO3yXa, MOTpeOoBaBIIMiicA [UIsi 0OECIIBEUMBAHUS PACTBOpa
KapOOHAaTa HATPHs, OMPEACISIOT 10 CIEUUATBLHONW TabIHIle CoNepKaHUe ABYOKHCH yriepoja B
Bo3ayxe. HeoOxomumMo  u3MEpUTh  KOHLIEHTPALMIO YIJIEKHCIOTO Tra3a B CIEIYIOIIUX
nomenieHusx: pekpeauus (1 ostax), pekpeamus (2 3rax), KaOMHET XUMHH, CIOPT3all.
[Tonmyuennsie panHble 3aHectd B Tabmuny NedKonuentpauus yrinekucnoro raza (%) B
MOMEILEHUAX B TeueHHe 3aHATUs. Clenarb BHIBOI.

Tabnuua 6. 3aBUCUMOCTb COJIepKaHUA yriIeKucaoro raza (%) B Bo3ayxe oT o0bema BO3/ayxa,
obecupeunBaromiero 20 mi 0,005%-H0ro pacTBOpa COJIbI.

O0BeM KoHnentp. O0BeM KoHmentp. O0BeM KoHnnentp.
Bozayxa, Mi.  CO2(%) Bozayxa, Mit.  CO2(%) Bozayxa, Mit.  CO2(%)
80 0,32 330 0,116 410 0,084

160 0,208 340 0,112 420 0,080

200 0,182 350 0,108 430 0,076

240 0,156 360 0,104 440 0,070

260 0,144 370 0,100 450 0,066

280 0,136 380 0,096 460 0,060

300 0,128 390 0,092 470 0,056

320 0,120 400 0,088 480 0,052

Tabnuna 7 Konnentparus yriekucinoro rasza (%) B MIOMEIICHHUIX B TEUCHUE 3aHATHUS.

[Tomemenus Konnentp. CO2(%)

Pekpearus (1 atax)

Pekpearnus (2 atax)

KaOuner xumuu

Cnopr3an

Bomnpocs! 1J1s1 CAMOKOHTPOJIA:

1. JI7s yero Hy’>keH OpraHu3My YIJIEKUCIbIH ra3?

2. Bri3BaHo 1M IIOBBIIIEHUE COACPpIKAHUA YTJICKUCIIOrO0 rada U APYruxX IMAPHUKOBBIX I'a30B B
aTMocdepe B MHIYCTPUATbHYIO 3I0XY JeSTeIbHOCThIO YesIoBeKa?

3. B yem 3aknrovaercs HapHUKOBBIN 3P PeKT?

JlabopaTopHasi paGora PaccmaTpuBaHue KJIETOK M TKaHeil B MHKPOCKOII
Ilesb: 0CBOMTH TEXHUKY PabOThl C MUKPOCKOIIOM; O3HAKOMMTBHCS ¢ OCOOEHHOCTSIMH CTPOEHUS
KJIICTOK paCTeHI/II\/JI H JKUBOTHBIX OPraHU3MOB; ITIOKA3aTh MPUHIUITHAIIBHOC CXOACTBO UX CTPOCHUA.
OobopynoBanue: MUKPOCKOII, MUKpOTpenapaThl KJICTKH TUIEHKH JIyKa, SMUTEIUaIbHbIC KIETKU
MIOJIOCTH pTa 4YelloBeKa, 4amkd Ilerpu, mnpeameTHele M TOKPOBHBIE CTEKIA, IIOJIOCKU
(GUIBTPOBAIBHON OyMaru, CTaKaHUYUKHU C BOJIOM, TTMHIIETHI, HOXKHHITBI.
OO0yuarommuiicst 10J1KeH:
3HaThb. 0COOEHHOCTH CTPOCHUA KICTOK paCTeHHI\/'I H JXUBOTHBIX OPraHU3MOB; IMMPUHIOUIIHAIIBEHOC
CXOJICTBO UX CTPOCHHUS.
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YMerb: paboTaTh ¢ MUKPOCKOIIOM, CPABHUBATH CTPOEHHE PACTUTENBHBIX U )KUBOTHBIX KJIETOK.
Teoperunyeckue cBegeHUsI

Knetka — 370 cTpyKTYypHast U QyHKIIMOHAIbHAS €IMHUIIA KU3HHU HA 3eMIIe.

OykapuoTudyeckue, COOCTBEHHO SJ€pHbIE OpPraHW3Mbl — OCHOBHAs Macca JKUBOTHBIX H
pacTeHuid, 3a WCKIIOYCHHEM OaKTepuid ¥ CHHE-3€JICHBIX BOJIOPOCIICH, HE HWMEIONINX
0(OPMIIEHHOTO s]Ipa, — MPOKAPUOTHUECKUX OPIaHU3MOB.

Knerka — 3TO orpaHnveHHass aKTUBHOW MeMOpaHOH, yHopsijiodeHHas, CTPYKTypHUpOBaHHAs
cucreMa OHOMONIMMEPOB, OOpPa3yIOIIMX SAPO U LUTOIUIa3My, YYacTBYIOIIMX B €AWHOU
COBOKYITHOCTH  META0OJMMYECKUX M  JHEPreTUYECKHUX  IPOLECCOB,  OCYIIECTBISIONIMX
NOAJEPKAHUE U BOCIIPOU3BEIECHUE BCEH CUCTEMBI B LIEJIOM.

Copnepx’uMO€e KIETKH OTIEIEHO OT BHEUIHEHN Cpeibl WM OT COCEIHUX KJIETOK IIa3MaTHYeCKON
MeMOpaHOH (IU1a3MoIeMMOM, MM LUTOJeMMOil). Bce sykapuoTmueckue KIETKM COCTOAT M3
JIBYX OCHOBHBIX KOMIIOHEHTOB: s1/Ipa U LIUTOILIA3MBI.

[{uTomiasmMa HEOJHOPOJHA MO CBOEMY COCTaBY M CTPOEHHIO M BKJIIOYAET B ce0sl IMajoIuia3Mmy
(OCHOBHYIO IUIa3My), B KOTOPOW HAXOAATCS OpraHeilibl U BKIOUeHUs. Bece oHM, 1omoaHAsA 1pyr
Jpyra, BBIIOJHAIOT BHYTPUKJIETOUHbIE (DYHKIMHM, HEOOXOIMMBbIE s CYIIECTBOBAHMS KIIETKU
KaK LEJOoro, KakK JJIEMEHTapHOM »UBOM enuHuubl. M3yuyeHuem oOHIMX YEpPT CTPOEHUS U
(YHKLMOHUPOBAHUS KJIETOK M MX MPOM3BOJIHBIX 3aHMMAETCs HayKa HUToa0rusi. OHa nccienyer
OTJENbHBIC KJIETOYHBIE CTPYKTYpPBl, HMX YYacTHE B OOIICKIETOYHBIX (PUIUOIOTHUECKIX
npoueccax, IIyTH Peryisiliid 3THX IPOLECCOB, BOCIPOU3BEACHUE KIETOK M UX KOMIIOHEHTOB,
IPUCTIOCOOTIEHUE KIETOK K YCJIOBHUSIM CpENbl, pEaklUM Ha JAEUCTBUSA PA3IUYHBIX (aKTOPOB,
[aTOJIOTUYECKHE HW3MEHEHUs KJIETOK. M3ydeHue LHTOJOTMM HMeeT OOJbLIoe NPHUKIaJIHOE
3HaYCHHE, TaK KaK MPAKTHYECKH TPHU BCEX 3a00JEBAHMUAX MPOMCXOJAT HapyIICHUS (yHKIHN
KJIETOK.

Knerounast Teopust — 370 00001IEHHOE MPEICTaBIEHUE O CTPOCHUH KIIETOK KaK €IMHUIL )KUBOTO,
00 MX BOCIIPOU3BEJCHUU U POJIHU B (POPMUPOBAHUU MHOTOKJIETOYHBIX OpraHu3MoB.B HacTosmiee
BpeMs KJIETOYHAsi TEOpUs IVIACHUT:

1. KJIETKA SBJISI€TCS HAUMEHbLIeH eAMHULICH KUBOTO;

2. KJIETKH Pa3HbIX OPraHU3MOB CXOIHBI IO CBOEMY CTPOCHHIO;

3. pa3sMHOXEHHE KIETOK MPOUCXOAUT IyTeM JeJICHHsI UCXOIHOH KIIETKU;

4. MHOTOKJIETOYHBIE OPraHU3Mbl MPEACTABISAIOT COOON CIOXKHBIE aHCAMOJIM KJIETOK U UX

IPOM3BOJIHBIX, OOBEAMHEHHbIE B LIEJIOCTHbIE MHTEIPUPOBAHHbIE CUCTEMBbl TKAHEH M OpraHoB,
MOJYMHEHHBIE W CBSI3aHHBIE MEXIY COOOH MEXKICTOYHBIMH, T'yMOPAJIbHBIMH W HEPBHBIMHU
bopmMaMu peryssiuu.

Knetkn mMoryr umerb camyro pazHOOOpasHyI0 BHEUIHIOW (OpMY: IIAPOBUIHYIO (JIEWKOLUTHI),
MHOTOTPaHHYIO (KJIETKH >KEJEe3UCTOTO SMMTENHS), 3B€314aTyl0 M Pa3BETBICHHO-OTPOCTYATYIO
(HepBHBIE M KOCTHBIE KII€TKH), BEpETEHOBHJHYIO (TJajkas MycCKylarypa, ¢uOpoOiacTsl),
WIMHAPUYECKYIO (KUIIEYHBIN 3MUTETUOLUUT), YIUIOMIEHHYIO (SHIOTEIHOLUT, ME30TEIUOINT) U
np. OQHAKO NP U3YYSHUH KIIETOK OPTaHOB PA3JIMYHBIX PACTEHUI WIIM KUBOTHBIX OOpamaer Ha
ce0si BHUMAaHHE CYILECTBOBAHME OOILIEro IUIaHAa MX OpraHu3alMy, HECMOTps Ha TO, YTO IO
BHEIIHEMY BUIY OHU OTJIMYAIOTCA APYT OT apyra. OTHOBPEMEHHO 3TO CXOJICTBO yKa3bIBaeT Ha
OOIIHOCTb MPOMCXOXKACHUS BCEX 3YKApUOTUUECKUX OPraHU3MOB.

Knerounsie (yHKIMH MOXHO TOJpPA3JelUTh Ha JBE OCHOBHBIC TPYIIBL: 00s3aTeNbHBIC U
HeoOs3aTenbHble ((pakynbraTuBHbIE). OOs3aTenbHble (QYHKIMY, HApaBiIeHHbIE Ha MOIEpKAHUE
KU3HECTIOCOOHOCTH CaMUX KJIETOK, OCYIIECTBIISIIOTCS ITOCTOSHHBIMH BHYTPUKICTOYHBIMH
CTPYKTYpaMHu — OpraHeJuIaMH, WK OPraHOUIaMH.

Paznuume KII€TOK B MHOTOKIETOYHBIX OpraHu3Max, OOYCJIOBJICHHOE CIIeIHAIN3allue HX
(GyHKLUH, CBA3aHO C Pa3BUTHEM OCOOBIX ()YHKIIMOHAJIBHBIX KIETOYHBIX CTPYKTYp — OpIaHesl
CHeNHaTbHOTO 3HavyeHus. Hampumep, COKpaTHTEIbHBIX MHOGUOPHILT B MBIIMIEYHOW KIIETKE,
o0ecreynBaroInX XapaKTEPHYIO /Ui ATOH KJIETKU (QYHKLIUIO — JBHKEHHE.
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NuauBuayalbHOE pa3BUTUE, OT OJHOM KJIETKH O MHOIOKJIETOYHOIO 3pEIOro OpraHu3ma —
pe3yibTaT IOCIEA0BaTEIbHOTO, HW30MpaTeIbHOIO BBIKIIOYEHUS paOOThl pa3HbBIX T'€HOB B
pa3IMYHBIX KJIETKaX, Ha3bIBaeMOTO U (HEepeHIUPOBKOM.

CXO0ACTBO B CTPOEHMM KIIETOK OIpPENeNseTcss OJUHAKOBOCTbIO OOIIEKJIETOYHBIX (DYHKIIHIA,
HaNpaBJICHHBIX HA MOJIEp)KaHKUE KU3HU CaMHUX KJIETOK M Ha X pa3MHOKeHHe. PaznoobOpasue xe
B CTPOEHUU KJIETOK — 3TO pe3yJbTaT uX (PyHKIIMOHAIBHON CleLUaIN3aluu.

Kaxnoe mposiBjieHne eSTeNbHOCTH LENOT0 OpraHn3Ma, Oyab TO peakius Ha pa3jpakeHhe WIn
JBYDKEHUE, UMMYHHbIE PEAaKLMd U MHOTO€ JAPYroe, OCYILECTBIISETCS CHEelMaIU3MPOBAHHBIMU
kietkamu. OHAKO, XOTS KJIETKA U SBJIAETCS eNMHUIEeH (PYHKIIMOHUPOBAHUS B MHOTOKJIETOYHOM
OpraHu3Me, IesTeIbHOCTh €€ He 000C00JIeHA, U 3aBUCUT OT JEATEIIbHOCTHU JIPYTHUX KJIETOK.
MHOTOKJIETOYHbIE OpPraHU3MbI IPEJCTABIISIOT COOOH CIIOKHBIE aHCAaMOJIH CTIeUATN3UPOBAHHBIX
KJIETOK, OOBEAMHEHHBIX B LIEJIOCTHbIE, HHTETPUPOBAHHBIC CHUCTEMbl TKaHEH W OpraHoB,
NOJYMHEHHBIE W CBS3aHHBIE MEXKJICTOUYHBIMH, TYMOPAJbHBIMH U HEPBHBIMH (opMaMu
peryasnuu. BoT modyemy Mbl roBOpHMM 00 OpraHu3Me Kak O LIEJIOM, a O KJIEeTKax — Kak 00
AJIEMEHTApHBIX €ro €JUHMIAX, CIELHMAIU3UPOBAHHBIX HA BBINOJIHEHUU CTPOTO OMNPEIEIIEHHBIX
(GyHKLIUH, OCYHIECTBISIOIIMX MX B KOMIUIEKCE CO BCEMH 3JE€MEHTaMM, BXOJSIIMMHU B COCTaB
CIIOKHO  OPraHM30BaHHOM JKMBOM CHCTEMbl MHOIOKJIETOYHOTO €AMHOI0  OpraHu3Ma.
PacuneHeHHOCTh QYHKLUI OpraHu3Ma J1aeT eMy OOJIbIINE BO3MOXHOCTH U1 IPUCIOCOOIEHHUS C
LIEJIbI0 COXPAaHEHUs BUA, PA3MHOKEHUS OTJENbHBIX HHIUBUAYYMOB.

MuKkpockon — CIOXKHBIM ONTHYECKUIl NpUOOp, KOTOPBIA HCHOJIB3YeTCs IS  H3Yy4eHUs
BHYTPEHHEI0 CTPOEHHUs OpPraHoB M TKaHeW. B MUKpockome pa3iu4aroT TpU CHUCTEMBI:
ONTUYECKYI0, OCBETUTEIbHYIO, MeXaHW4ecKyr. OnTuuyeckass CHUCTEMa COCTOMT M3 CMEHHBIX
OKYJISIPOB M OOBEKTHBOB, COCAMHEHHBIX TOJOH TpyOKoil — TyOycom. OKynsp BCTaBIIsI€TCS B
oTBepcTHe TyOyca, 00bEKTHBBI BBUHUMBAIOTCS B 0COO0€E MOABUKHOE COEAMHEHHE — PEBOJIBBED.
MexaHuueckas cucTeMa Ipe/icTaBieHa MOJCTaBKOM, IITATUBOM C BUHTaMU. VIcronb3ys BUHTHI,
MOYKHO TOJHUMATh M OIycKaThb TyOyc, M Cl€l0BaTeIbHO, JOOMBATHCS PE3KOT0 U300pa’KeHHs
U3Yy4aeMoro IpeaMera. B LeHTpe NpeaIMeTHOro CTOJNMKAa €CTh OTBEpCTHE, Yepe3 KOTOpoe
HarpaBiseTcsl MOTOK cBeTa K oObekTy. [Ipu momom 3a)XMMOB MPEAMETHOE CTEKJIO IUIOTHO
INPUKUMAETCS K IPEIMETHOMY CTOJIHKY.

OnTuyeckass 4acTb MHUKPOCKONA COCTOMT M3 OCBETUTENIBHOW M HaONIOJATEIbHONW CHUCTEM.
OcBeruTenbHas cHCTEMa paBHOMEpPHO ocBellaeT mnousisg 3peHus. HaOmogartenpHas cucrema
npeHa3HaueHa s yBEIWuYeHUs u300pakeHuss HaOmonaeMoro o60bekTta. OObEKTUBBI
COCTaBJISIIOT CaMyIO0 Ba)KHYyI0, HauOosiee IEHHYI0 M XPYIKYH 4acTh MHKpockoma. OT HuX
3aBHCUT YBEJIMYEHHE, pas3pellaomas CrnocoOHOCTh U KauecTBO u3o0paxeHus. OHu
NPEJCTaBISIIOT COOOM  CHUCTEMY B3aMMHO ILIEHTPUPOBAaHHBIX JIMH3, 3aKJIOYEHHBIX B
MeTaUIN4YecKyto omnpaBy. OKyJsip MHUKpPOCKONA COCTOMT M3 JIBYX JIMH3: IVIa3HOM (BepxHell) u
coOuparenpHOM (HMXKHEHN). Mexay nmuH3aMu Haxoautes nuadparma. bokoBble nyun auadparma
3aJepXKUBAET, OJIM3KME K ONTHYECKOW OCH NPOMYCKAeT, YTO YCHJIMBAaeT KOHTPACTHOCThb
nzoOpaxenus. Ha3HaueHue oOKyssipa COCTOUT B YBEIMUYEHUU H300paKEeHUs, KOTOpPOE JaeT
00bekTuB. OKyISpbl UMEIOT COOCTBEHHOE yBenmuueHue x5, x10, x12.5, x16 u %20, uro yka3zaHO
Ha OIlpaBe.

[Tpu paboTe ¢ MUKPOCKOIIOM HEOOXOMMO COOIIOAATh ONEPALUU B CIEIYIOIEM MOpPSIKE:

o PaboTaTh ¢ MUKPOCKOIIOM CIIEAYeT CULS;

. MUuKpoCKOn OCMOTPETh, BBITEPETh OT MbUIM MATKON can(eTkoil 0ObEeKTUBBI, OKYIIp,
3epKalo;

. MHuKpOCKON YCTaHOBUTH Iepen coboil, HemHoro cieBa Ha 5-10 cm ot kpas crona. Bo
BpeMs pabOThI €ro HE CABUIaTh;

. I'mang ogHUM TIUIa30M B OKYJIAp U IOJB3YSACHh 3€PKaJlOM C BOTHYTOW CTOpPOHOW,

HaNpaBUTh CBET OT OKHA B OOBEKTUB, a 3aT€M MAaKCHMAaJbHO M PABHOMEPHO OCBETHUTBH IOJIE
3pEHUS;
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. [TonouTh MUKpOIIpernapar Ha MPEIMETHBI CTONUK TakK, YTOOBl M3y4aeMblii OOBEKT
Haxozawics o o0bekTUBOM. [ cOOKy, onyckaTh OOBEKTHB IPU IOMOLIM BUHTA /10 TEX MOP,
MIOKa PacCTOSIHUE MEX1Y HIKHEH JTIMH301 00BEKTHUBA U MUKPOIPENapaToM He CTaHeT 4-5 MM;

o CMOTpeTh OAHMM IJIa30M B OKYJSIp M BpallaTh BUHT Ha ce0sl, MJIaBHO IMOJHUMAs
O00BEKTHB 10 MOJIOKEHUS, IPH KOTOPOM XOpoulo OyAeT BUIHO m3o0pakeHue oobekra. Henb3s
CMOTpETh B OKYJISIp M OITycKaTh 00BeKTHB. PpOHTaNbHAS JMH3a MOXKET Pa3JaBUTh IMOKPOBHOE
CTEKJIO, M HAa HEH MOSABSTCA LapanuHbl;

. Ilepensuras npenapar pyKoW, HAUTH HYKHOE MECTO, PACIIOJIOKUTH €r0 B LIEHTPE IO
3pEHMS MUKPOCKOIIA;
o Ecnn u3obpaxeHnne He NOSABUIIOCH, TO HAJl0 IOBTOPUTH BCE ONEPALIUHU 3aHOBO.

[To okoHUaHUM PAaOOTHl MOAHATH OOBEKTHB, CHATH C PabOYero CTOJIMKA Mpernapar, MpoTepeTh
YUCTOM candeTkoil Bce 4YacTH MHUKPOCKOMNA, HAKPBITh €ro MOJMATHICHOBBIM IAaKETOM U
IIOCTaBUTh B LIKaQ.
BoinosiHeHHne padoThl

3aganue Nel:
Otpenure MACUCTYIO YElHIyHKY JIYKOBULIbI. CHUMHUTE C €€ BHYTPEHHEW CTOPOHBI TOHKYIO
wieHKy. OTpexXbTe KyCOUeK IUIEHKH, MTOJIOKUTE €r0 Ha NMPEAMETHOE CTEKJIO, KallHUTE OHY-/BE
KaIUId pacTBOpa MOJa M HAKPOMTE MOKPOBHBIM CTEKJIOM. PaccMoTpuTe mpenapar npu MajloM
yBenuueHuu. Haliure BBITSHYTBIE, OUYTH MPSIMOYrojbHbIe KIeTKH. OOpaTuTe BHUMaHUE, YTO
Spa OKPAIIMBAIOTCS HOJOM B KEINTO-KOPUYHEBBIA LBET M PACIIONAraloTCs Ha Mepudepuu, Tak
KaKk B LIEHTpE KJIETKUM HaXOIiATCs KpyNHble Bakyoiu. PaccMoTpure mpemapaTr mpu OOJBIIOM
yBenuueHuu. Haiiinre OCHOBHBIE KOMITOHEHTHI KJIIETKH — TOJICTYIO ABYXKOHTYPHYIO 00OJIOUKY,
36pHUCTYIO0 LIUTOIUIA3My U AIpO C OJAHMM-IBYMs SApBILIKaMH. boiee CBETIIble, HE3EpPHUCTHIE
MATHA MPEACTABISAIOT COOOM BaKyOJIU. 3apUCYUTE OJIHY — JBE KIIETKH.
3amanne Nel:
CHuMHTE YaliHOM JIO’KKON HEMHOI'O CIIM3M C BHYTPEHHEW CTOpOHBI 1ieku. [lomecTute cinsb Ha
IOpPEeIMETHOE CTEKJIO W TOJKpachTe pa30aBICHHBIMM B BOJE CHHMMH uepHmiIaMu. Hakpoiite
npenapar MoKpoBHBIM CTEKJIOM. PaccMOTpuTe TOTOBBIN IIpenapar.
3aganue Ne3:
PaccmotpeB 00a mpemnapara 1oy MUKPOCKOIIOM CPaBHUTE IMOJTyYEHHBIE PE3yJIbTAaThl U 3aHECHTE
uX B Ta0JIMIly, B COOTBETCTBYIOLIMX MECTAX IMOCTABUB 3HAKU «1)» UITH «-».

Tabnuna 12 Pe3ynbTaTsl onbiTa

Knetkn IMutomnnasma Snpo IImoTnas IImacTuasl
KJIETOYHAs
CTEHKa
PacturensHas
KuBoTtHas

CnenaﬁTe BBIBO/JI U3 Ha6J'IIOI[eHPII>i. OTpa3I/ITe B HEM YCPTHI CXOACTBA U PA3JINYUA PACTUTCIBbHBIX
H )KUBOTHBIX OpPraHHU3MOB.

Bonpocs! 1151 CAMOKOHTPOJIA:

B yem ocoOeHHOCTH CTpOEHUS KIETOK PACTEHUM, 5)KUBOTHBIX U IpHUOOB?
KakoBa ¢yHkuus siapa B kietke?

Kaxue ocHOoBHBIE (DYHKIIUH BBINOJIHAET KJIE€TOYHast MeMOpaHa?

KewM 1 korna BuepBbie ObU1a CHOPMYIMPOBAHA KIETOUHAS TEOpHUsi?

B uem 3akmtouaeTcst 3HaUCHHUE KJIETOYHOM TEOPHH JIJIsl OMOJIOTHH?

s E

«AHTPOINOTeHHOE BO3/1eCTBHE HA OKPY/KAIOIIYI0 CPexy»
Bapuant Nel
1. TIpumenenue S10XMMHKATOB B OOPLOE C CETBCKOXO3SAHCTBEHHBIMU BPEIUTEIAMH TIPUBOTHT
K:
a) TOJTHOMY YHHUYTOXXEHHUIO BCEX 0COOEH TaHHOMW MOIMYIISIIUNA BPEIUTENCH;
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0) COKpAaILICHUIO YHUCICHHOCTH MOIYJSALUH, MPUHOCAIIUX O3y (HACEKOMBIX-OMBUINTENEH,
IITULL U P.);
B) BPEMEHHOMY COKpPAILEHUIO YUCIEHHOCTH NOMYJISILIMA BPEAUTETIS;
I') BEIpaOOTKe yCTOHUMBOCTH Y 0co0ell TaHHOM MOMYISILUY BpeauTenael K SJ0XUMHUKATY;
1) aKTUBU3ALlMU €CTECTBEHHBIX BparoB BPEeIUTENICH.
2. K rmo6anbHBIM 9KOJIOTHYECKUM MpobdiieMaM Onocdepsl caeayeT OTHECTH:
a) YHHYTOXXEGHHE OOJBIIOrO JIECHOTO MAacCHBa TP CTPOUTENHCTBE IMPOMBIIIIIEHHOTO
HIPEaIpUATHS;
0) yBenMueHNE KOJIMYECTBA YIIIEKUCIIOTO ra3a B armocdepe;
B) MCTOLLEHHE 030HOBOIO CJIOS;
T') 3arpsi3HEHUE MOPCKOTO MOOEPEXkbs B pailoHe OOJIBIINX FOPOIOB;
1) XUIIHUYECKUE CIIOCOOBI OXOTHI U PHIOOJIOBCTBA.
3. K rmaBHBIM 1OYBOOOPA3yIOMIKUM (haKTOPaM OTHOCSTCS:
a) KIMMar;
0) Bpems;
B) JKUBbIE OPIaHU3MBI;
I') MaTEpUHCKasl I0POAa;
1) penbed.
4. B npoMBIIUIEHHOM PbIOOJIOBCTBE YCTAHOBJIEH MUHUMANbHBIN pa3Mep sdueek Uil ceTeil. 1o
CHIEaHO JUISL:
a) BbUIOBA OoJiee KPYITHOM U CTapOil phIObL;
0) BBLJIOBA PHIOBI TOJIBKO OJTHOTO BU/IA;
B) BBUIOBA 0CO0EH, JIOCTHUTIIINX MTOJIOBOH 3PEIOCTH;
I') U3BATHS U3 TOMYJSALMK 0cobeit 6e3 yiepOa [yt ee fanbHEeNIIed IpOAyKTUBHOCTH;
1) TOBApPHOT'O BUJA BbUIABJINBAEMOI PBHIOBI.
5. OCHOBHBIMHM KOMIIOHEHTAMU TOYBBI SIBJISIOTCS:
a) MUHEpaJIbHbIE YaCTUILIbI;
0) pelyLIeHTHI;
B) IETPHUT;
I) 1eTpuTodard;
1) TyMyC.
6. BeiGepuTe npaBUIIbHBIE CYXKICHHSL.
A) Peaknus opraHuzMa Ha 3arpsi3HEHUS 3aBUCUT OT HUHAMBHUAYaJIbHBIX OCOOEHHOCTEH
YEJI0BEKA;
b) Yenosek, Hapylasi €CTECTBEHHBIE YCIOBHS CYLIECTBOBAHUS 0OJIE3HETBOPHBIX OPraHU3MOB,
HEPEIKO CaM CTAaHOBUTCS JKEPTBOM MPUPOTHO-0YAroBbIX OOJIE3HEH;
B) AbcontoTHas TuiMHA 0JaroTBOPHO CKa3bIBAE€TCS Ha CAMOYYBCTBHM YEJIOBEKA,
I') BuopuTMBI Ka)KA0T0 YeIoBeKa MHIUBU1YaIbHBI;
J1) Peskoe mepemernieHue B JajdbHUI 4acoBOW MOSIC MPUBOAUT K COOI0 B OMOJIOTMYECKUX
pUTMax 4YelloBeKa,
E) 3menenus moroapl OIMHAKOBO CKA3bIBAOTCSI HA CAMOUYYBCTBHH PA3HBIX JIFOJCH;
X) Ecnu npotyKT He COAEP>KUT U30bITKA HUTPATOB, 3HAUYUT, OH SKOJIOTUYECKHU YHCTBINH;
3) 'opox creayeT paccMaTpuBaTh Kak SKOCUCTEMY;
W) 3naunrtenbHas dYacTh OOJie3HEH dYenoBeKa CBsA3aHA C YXY/IIEHUEM HKOJOTHYECKOM
00CTaHOBKH;
K) Ilpu yromneHuu gaxe y 3710pOBOTO YEJIOBEKA HE MOYKET IIPOUCXOAUTH NIEPEPACIIPEACIICHUS
pe3epBHBIX (YHKIMI OpraHu3Ma.
Bapuant Ne2
1. CIIMJ nmepenaetcs:
a) BO3/YIIHO-KalNeIbHBIM ITyTEeM;
0) mpu NMoJIb30BaHUU BelIaMH O0JIBHOTO;
B) IIPH YKyCe KOMapa;
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I') [IOJIOBBIM ITyTEM;
) TIPH TTOJIH30BaHUHU MTOCYI0M OOJIBHOTO.
2. IloHsATHE «ITOTOAHBIEC YCIOBHS BKIIOYACT:
a) arMmoc(epHOe TaBJICHHUE;
0) BJIaKHOCTB;
B) YPOBEHbB 3arps3HEHNE aTMOC(EPHI;
') KOHLEHTPALNIO KUCIOPOJa;
1) IBMYKEHUE BO3/yXa.
3. PanimoHanbHOE MUTaHUE MTPEyCMATPUBACT:
a) HeOOXOIUMOCTh y4eTa MOTPEOHOCTEH OpraHu3Ma B Pa3IMYHBIX TUTATEIbHBIX BEIIECTBAX;
0) mpenmnoureHue 60ee KaTOPUHHOM MU,
B) OLIEHKY M Y4eT SHEPreTHUYeCKON [IEHHOCTH MPOAYKTOB MUTAHMUS,
T') y4eT BO3pacTa, JeSTeIbHOCTH U COCTOSIHUS 30POBBS;
1) PETYJISIPHBIN IPUEM MUIIU B ONIPEICTICHHOE BPEMSI.
4. XuMuYeckoe 3arps3HEHHE OKpYXKAloIIeld Cpelpl MOXET BbI3BaTh Yy YEJIOBEKa: a)
rOJIOBOKPY>KE€HHE, TOUTHOTY, Kalllelb;
0) XpOHMYECKOE OTPABIICHHUE;
B) HH(DEKIIMOHHOE 3a00JICBaHHS;
r) G yHKIIMOHAIFHBIE PACCTPONCTBA CEPJICYHO-COCYANCTON CUCTEMBI,
1) OCTpOE OTPABIICHUE U JIAXKE CMEPTh.
5. IlpuunHOii paKoBBIX 3a00€BaHUI MOTYT CTaTh:
a) XUMUYECKOe 3arpsi3HEHUE CPEJIbI;
0) KaHILIEpOTEHBI;
B) KypeHHUE;
T') CTpECChI;
1) MaJOKaJIOpUMHOE MMUTAHUE.
6. BeiOepute mpaBUIIbHBIE CYKICHHUS.
A) IIpumenenue GppeoHOB B MPOM3BOACTBE U OBITY MPUBOIUT K 0OPA30BAaHUIO KUCIOTHBIX
TOXKIICH;
b) M3MeHeHuss mTOYBBbI, MPOUCXOIAIIME B Ipolecce ee (HOopMHpPOBaHUS, CXOIHBI C
CYKIIECCHOHHBIMU U3MEHEHUSIMH SKOCHCTEM;
B) Heymenoe npumenenue yaoOopeHHii U s0XMMHUKATOB B CEJILCKOM X03SHCTBE MPUBOIUT K
HaApYIICHUIO KPYrOBOPOTA BEUIECTB B IKOCUCTEMAX;
I') CTpouTenbCTBO OYHUCTHBIX COOPYKEHHH I03BOJIAET IMOJHOCTBIO PEIIUTh MpoOiIeMy
3arpsi3HeHus: onocepsl;
1) Kucnopon, yriekucislif ra3 1 a30T y4aCTBYIOT B OCHOBHBIX OMOT€OXMMHUYECKHX IMKIIaX;
E) Buonornyeckas NnpoayKTUBHOCTH arpoleHo03a BBIIIE, YeM Yy JII0OOTO €CTECTBEHHOTO
OHOIICHO3a;
) YmeHbIeHne WIOMaay JIECOB HAPYIIaeT KPYTOBOPOTHI KUCIOPOIA U YIIIEKUCIIOTO Ta3a
B Onocdepe;
3) JleATenbHOCTh YeloBeKa MOXKET OKa3aTh ITOJIOKUTEIHHOE BO3JCHCTBHE HAa pa3BUTHE
€CTEeCTBEHHBIX MOMYJISALIHIA;
W) Kucnopoxg B armocdepy MOCTyrmaeT B OCHOBHOM B pe3ylIbTaTe JEATEIbHOCTH
(UTOIUIAHKTOHA MOPEN U OKEAHOB;
K) 3arpszaenue arMochepbl CKa3bIBaeTCsl Ha COCTOSTHUM BCEX MPUPOIHBIX IKOCHCTEM.

KIKOY K TECTOBOMY 3A/IAHHUIO

Ne Bapnant Nel Bapunant Ne2
b,B, T’ r

2 b,B A,b,B, T, ]

3 A, B, T A, B, T, 1

4 AT A, b, T,
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5 A,b,B, T,/ A,b,B, T

6 A9B7B)]‘—"H7>I<73)H B7B7ﬂ7>K937K
Kpurtepun onenku:
90% wu Oomee oTMeTKa «OTIHYHO» 71-89 oTMeTKa «xopomo» 50-70 oTmeTka

«yZIOBIETBOPUTEIBbHO» MeHee 50 0OTMETKA «HEYIOBIETBOPUTEIBHOY.

5. YYEBHO-METOJUYECKOE 1 THOOPMALIMOHHOE OBECIIEUYEHUE
JTACHUTIINHEI

HopmaTuBHBIE JOKYMEHTBI:

1. ®enepanpubiii 3akoH Poccmiickoit ®enepamuun: «O0 obpazoBannu Poccuiickoi
Oeneparun» (ot 29 nexadps 2012 roxa);

2.DenepanbHbli  TOCYIApPCTBEHHBI  0Opa3oBaTeNbHBIA  CTaHOAPT  CPETHETO
npodeccnoHansHOr0 00pa3oBaHus 1Mo crenuanbHOCTH 38.02.01 DxoHOMHKA W OyXTanTepcKuit
y4et (110 OTpacisim).

3.Pabounii yuebnbIi mian crenuaibHocTH 38.02.01 DKOHOMUKA U OyXTaITEPCKUI ydeT
(o oTpacisam).

OcHoBHas IuTEepaTypa:

1. Konnenuuu coBpeMeHHOro ectecTBo3HaHUs: YueOnuk / [.U. Py3aBuH. - 3-€ u3n.,
crepeotur. - M.: HUL] UH®PA-M, 2014. - 271 c. DnexkTpoHHBIIA pecypc
JonoHUTEILHAS JIUTEpPaTypa:

1. Anekcammna, U. 0. EcrectBo3nanue : 11 knacc : 6a30Bblil ypoBeHb : yue0.: B 2-x 4. Y. 1
/ Y. YO. Anekcammna, A. B. Jlsmes, M. A. lllaranos; pen. U. FO. Anekcammna. - M. :
[Ipoceemenue, 2011

2. boukapes A. U. KoHienyu coBpeMEHHOTO €CTECTBO3HAHUS : yueb. mocoodue. - M. :
KunoPyc, 2011

3. EctectBo3nanue: 10 knacce: 6a30Bblif ypoBeHb: yueO. / U. FO. Anekcammna [u ap.] ; pexn.
N. 1O. AnekcammHa. - 2-¢ u3a. - M. : [Ipocsemenne, 2012.

4. EcrectBo3Hanue: 10 kiacc: 6a30Bblil ypoBeHb: yued. / U. FO. Anekcammna [u np.] ; pen.
N. 10. AnekcanmHa. - 2-¢ u3f. - M. : [Ipoceemenne, 2013.

HNuTepHeT-pecypcebl:
http://ru.wikipedia.org/wiki/3arnaBHas ctpanuna - Bukuneaus cBo0oiHas
DHIIUKIIOTIC IHSL.
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