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YBAKAEMBIH CTYJEHT!

Metoanyeckne pPeKOMEHJAUU IO BBIMOJIHEHUIO JTa00PAaTOPHO-NIPAKTUYECKUX 3aHATHH 10
npeamery «ECTECTBO3HAHUWE» coznansl Bam B moMoIp /uist yenemHoi paboTsl Ha 3aHATHAX
Y TIOJrOTOBKM K HUM. Hannuue mosiosKuTebHON OLIEHKHU IO MPAKTHYECKUM paboTaM HE00X0IUMO
JUIS TIOJTy4€HUS 3a4eTa 110 IPEJMETy, IOITOMY B CIIy4ae OTCYTCTBHS HA YPOKE IO JIF0OOH IpUYnHE
WIK TOJY4eHUs] HEYTOBJIIETBOPUTEIbHOM OLEHKU 3a Jab0paTOpHO-NPAKTUYECKYI0 paboTy Bbl
JOJIKHBI HAlTH BpeMsi JJIsl €€ BBIIIOJIHEHUS WIH [Iepecauu.

O3HaKOMBTECh C OOLIMMH PEKOMEHIALMSAMH, YTOOBI Bamia paboTa Obla MPOAYKTHBHA U
KayeCTBEHHO OpPraHU30BaHa.
Kenaem Bam ycnexa!l!!l!

1. BHUMarTenbHO MPOYHTAHTE METOAMYECKHE PEKOMEHJAIMM 10  BBIOJHEHHUIO
1ab0paTOPHO-TIPAKTUUECKON PabOTHI.

2.  BHuMaTenpHO MpoYHTANTE MOSCHEHUS, IPU HEOOXOIUMOCTH MOBTOPUTE JICKITMOHHBIN
MaTepHuall 0 KOHCIIEKTaM | APYTrUM HCTOYHHKAM, OTHOCSIITHICS K TeMe MPaKTHIECKOW PadOTHI.

3. OtBeThTE Ha KOHTPOJILHBIE BOIIPOCHI, €CITM OHH MPETIOKEHBI.

4.  TloaroroBbTe Bce HEOOXOAUMOE TSI BHITTOJHEHHS 3a/IaHHS, PAIIHIOHAIBHO TTOATOTOBHTE
pabouee MecTo.

S5. [IpomymaiiTe X0/ BBITIOJIHEHUS PAOOTHI.

6. Ecniu Bama pabora cBs3ana c¢ wucnois3oBanuem WKT, mnpoBepbre Hamuuue u
paboTOCIOCOOHOCTH MTPOrPAMMHOTO obOecTieueH s, He0OOXOMMOTO JIJIsl BHITIOJIHCHUSI 3aJaHUSI.

7. Ecnu npu BeIMOJIHEHNH J1Ta00PAaTOPHO-TIPAKTUYECKON pabOTHI IPUMEHSETCS TPYIIIOBOE

WM KOJJIEKTUBHOE BBIMOJIHEHUE 3aJIJaHUsl, CTapalTeCh MOIIEPKUBATh B KOJUIEKTUBE HOPMAaJIbHBIH
MICUXOJIOTMYECKUM KJIMMaT, TPAaMOTHO paclpeleluTh posii U o0s3aHHOCTH. Bmecte mpoBoauTe
aHaJIW3 OPraHu3allii U MPOMEKYTOUYHbIE PE3YNIbTAThl IPAKTUYECKON pabOThl MUKPOTPYIIIHI.

8. Ilpum BBHIOJHEHWM TPAKTHYECKOTO 3aJaHUs CcOONIomaiiTe mpaBWia TEXHUKU
0€30TacCHOCTH M OXPaHbI TPY/Aa.
9. B mpormecce BBINOIHEHUST JIA0OPATOPHO-TIPAKTUYECKON paboThl oOpamiaiitech 3a

KOHCYJIbTAIIMSIMA K TIPETOJAaBaTeNi0, YTOOBl BOBPEMsI CKOPPEKTHUPOBATh CBOIO JIESTEIBHOCTH,
MPOBEPUTH MPABUIIHOCTD BBITTOIHEHHS 33 JaHMUS.

10. [lo oOKOHYaHWM BBINIOJHEHUS J1a0OPATOPHO-TIPAKTUYECKONH pPabOTBI  COCTAaBbTE
MUCHMCHHBI WJIM YCTHBIM OTYET B COOTBETCTBUM C TEMH METOJWYECCKUMHU YKa3aHUSMH I10
0QOPMIICHHIO OTYETA, KOTOPBIC BbI MOJIYUHIIN OT MPETOIaBATENs UM B METOJHUECKIX YKa3aHUSX.

11. CraiitTe TOTOBYIO pabOTy MPETOaBaTeNo I MPOBEPKH.

12. VYyacTByiiTe B OOCYXIEHHU U OIEHKE IMOJYYEHHBIX PpEe3yJbTaTOB MPAKTHUYECKON
paboTsl (0OIIETPYNTIOBOM UM B MUKPOTPYIITIAX).

Mertoanyeckre peKOMEHIAINU 110 BBITOJHEHHUIO MPAKTUYECKUX paboT no «EcTecTBO3HAHMIO»
MpeHa3HAYCHBI ISl TOTO, YTOOBI caesiaTh paboTy 00ydaroIerocs mo OCBOCHHUIO JIaHHON 00JacTu
3HaHUN ONTHMAaJbHO YIOOHOW M MakCUMallbHO TOHATHOW. [IpakTHueckue pabOThI HOCST
YaCTUYHO-TIOMCKOBBIM XapakTep, YTO TMO3BOJIUT CTYJAEHTAM CaMOCTOSITENBHO MOAXOJIUTE K BEIOODY
CHOCOOOB  BBITIOJIHEHUSI TMPAKTUYECKON pPabOThI, HUCHONB3YIOT KaK TEOpPETHYECKHE 3HaHUS,
MOJIyUeHHBIE Ha 3aHATUAX, TaK U CBOW JKM3HEHHBIH OMBIT. [IpM 3TOM BHAE NEATEIHHOCTH
OTIPEICNISAIOTCA MEXaHU3Mbl CAMOPA3BUTHUSL JMYHOCTH CTYyJIEHTA, BKIIIOUEHHE €r0 B aKTUBHYIO
CaMOCTOSITENIbHYIO TI03HABATENBHYIO IEATEIBHOCTb.

PexomeHnganum 1o BbIIOJIHEHHIO JJA00PATOPHO-NIPAKTHYECKONH padoThI

1. [ToaroToBbTe pabouee MecTo.
2. [TpounTaiiTe BHUMATEIHHO pa3pabOTKy JTaOOPATOPHO-TIPAKTUYCCKON paOOTHI.
3. Odopmute B TeTpaau JuUis  J1aOOPATOPHO-TIPAKTUYECKUX  PabOT  COTJIACHO

TpeOOBaHUSIM.



4.

PexomMeHIanuM 10 BHINOJIHEHHIO TA0IUI
Hageprtute Tabnuiry mo mpeioxKeHHOMY MPErnoiaBaTesieM 00pasity.
BHuMaTenpHO U3y4nTe pasniesibl TAOIUIIbl, HA3BaHUS CTPOK M CTOJIOIOB.

1.

agbrw ™

a.

3HaYCHHUE.
b.
C.

d.

[Ipoaymaiite X011 3aMOTHEHUS TAOIUIIBL.
3anogHnTe STYEHKU TaOJIALIEL.

CnenaiitTe BBIBOJI 110 paboTe |, TPH HEOOXOIUMOCTH, OTBETHTE Ha BOIIPOCHI.

Odopmute TaOIUIY B COOTBETCTBUU C TPEOOBAHUSAMHU K 0(OPMIICHHUIO TAOJIHII:
3arosoBKM CTOJIOIIOB M CTPOK TaOJIMLBI CIEAYeT MUCAaTh C IPONUCHON OYKBBI B
€IMHCTBEHHOM YHCIIE, a TIOJ3ar0JIOBKM CTOJOIOB — CO CTPOYHOM OYKBBI, €CIIM OHH COCTaBIISIOT
OJTHO TIPEJIOKEHHE C 3aT0JIOBKOM, MJIM C IPOTIMCHOM OYKBBI, €CII OHU UMEIOT CaMOCTOSATEIBHOE

B KoHI11€ 3ar0JI0BKOB U 1M0/13ar0JI0BKOB CTOJIOIIOB M CTPOK TOYKHU HE CTaBAIT.
Pa3genare 3arojioBKM W IOA3arojOBKA OOKOBBIX CTOJIOIIOB JIWArOHaIbHBIMU
JTUHUSIMH HE IOTTyCKAeTCsl.

3aroJIoBKM CTOJIOIOB, Kak IMPaBUJIO,

3alMUCBIBAIOT IIAPAJIJICIIBHO CTpPOKaM

TaOIHIIBI, HO TIPU HEOOXOIUMOCTH JIOMYCKAETCS UX TIEPIICHAUKYIISIPHOE PACIIOJIOKEHHE.
[TpoBenuTe CaMOKOHTPOJIb PE3YABTATOB 3AMIOTHEHUS TAOIHIIBL.

6.

IlepeyeHb BUIOB JIA0OPATOPHO-NIPAKTHYECKUX PadoT

npeacTaBjeH B Tadauue

Ne Buj nadoparopHo-npakTH4ecKoil padoThl ®opma KOHTPOJIsA
OU3UKA
1 HccenenoBanne 3aBUCMMOCTH CHIIBI TPEHHUS OT Beca Tela. Odopmnenue B TeTpamu,
BBIBOJ|
2 H3ydenne 3aBUCUMOCTH I1€pHoia KOJIeOaHUH HUTSIHOIO Odopmnenue B TeTpamu,
MasTHHKA OT JUIMHBI HUTH ONPEIEICHHE YCKOPEHHs BBIBOJ|
CBOOOAHOrO MaJeHUs.
3 Onpenenenne Macchl aTOMOB M KOIMYECTBA BelecTsa B Tene. | OdopmiieHue B TeTpaiu,
BBIBOJ]
4 N3ydenue sBieHUA SJIEKTPOMArHUTHON UHTYKIIHH. OdopmiieHre B TETpaIy,
BBIBOJ
5 Onpenenenvie Mokasartens MPEIOMIICHHS BENIECTBA. Odopmienue B TeTpay,
BBIBOJ|
XM
1. IMpakTuyeckoe 3aHsATHE GOPMHUPOBAHUS YMEHUI U HABBIKOB | IPUMEHEHHUE TEOPETUIECKUX
MOJIOXKEHHUM B YCIOBHSIX
pelieHus y4eOHBIX 3a1a4 U
BBIIIOJIHEHUS YIIPaKHEHHUH 110
0o0pasiy
2. . . HNPUMEHEHHE TEOPETUUECKUX
[TpakTHyeckoe 3aHATHE HA IPUMEHEHNE 3HAHUH 1 yMEHUI o
HOJIOKEHUH B YCIOBUSAX
pelIEHHs CUTYallMOHHBIX
3a1a4
3. 3anmTa COOOIICHHS
[ToaroroBka u HanucaHue COOOIEHUS




4, peliieHus y4eOHbIX 3a1a4 1
CaMoCTOsTENTbHOE PEIICHUE CUTYAIMOHHBIX 33724 .
BBIMOTHEHHUS YIIPAXKHESHHH
5. . OTueT 0 mpoIeTIaHHON paboTe
BeinonHenre HaOMOICHUH 1 OMTBITOB
6. . Odopmitenne TabaLBI
CpaBHI/ITCHBHLII/I aHaJIn3 BE€UICCTB
1. 3anonHeHne TabIHIl
Pabora ¢ TabnuamMu
BUOJIOTUA
1. [MpakTryeckoe 3aHsATHE POPMHUPOBAHUS YMEHHI M HABBIKOB | IPUMEHEHUE TEOPETUIECKHX
MIOJIOKEHUM B YCIIOBUSIX
peUICHUA y’-le6HBIX 3a1a4 U
BBIITOJIHEHUS YIIPAKHEHUH 110
o0pasiry
2. . . MPHMEHEHUE TEOPETHIECKUX
HpaKTI/I‘IeCKOC 3aHATHUC HAa IPUMCHCHUEC 3HAHUN 1 YMCHUU o
IMOJIOKEHHHU B YCIIOBUAX
peuI€HuA CUTyalluOHHBIX
3aj1a4
3. 3amura coOOUIEH s
[ToaroroBka u HamMUCaHUE COOOIICHIS
4, . . I[Npencrasienue
Odopmitenrie MyJTbTUMETANHBIX TTPE3CHTAITNH e
MYJIBTUMETUITHOMN
Mpe3eHTaluu
5. . OdopmiieHne TabIUIBI
CpaBHHTENTBHBIIN aHAIIN3 BENIECTB
6. 3anonHeHne TabnuI
Pabora ¢ TabnuiiamMu

IIporpammoii yueonoro npeamera «OVIL.05 ECTECTBO3HAHHUE»npexycMaTpuBaercsi

BbINOJIHEHNE TNPAKTUYECKUX 3aHATHH, o0ecneYyrMBAKOIIMX JOCTH:KEHHE O00y4aloIMMUCH

CJIeAYOUINX LeJIei:

* OCBOCHME 3HAaHUH O COBpeMeHHOﬁ eCTCCTBeHHO'Hay‘lHOﬁ KapTHUHC MHpaA M MCTOHax
CCTCCTBCHHBIX HAyK; 3HAKOMCTBO C Hauboyiee BaKHBIMHU naciMmM M AJOCTHIXXKCHUAMHU
CCTCCTBO3HAHMA, OKa3aBINUMH OIMPCACIIAIONICC BIUMAHNEC HAa Pa3BUTUC TCXHUKH U TeXHOHOFHﬁ;

¢ OBJIAACHUC YMCHUSAMU TIPUMCHATH IIOJYYCHHBIC 3HAHUSA UJIsA 0OBsACHEHHS SIBJICHUH
OKpYyXXaromero mMwupa, BOCIPHUATHUA I/IH(I)OpMaLII/II/I C€CTCCTBCHHO-HAYYHOI'O U HpO(i)CCCI/IOHaJ'ILHO
3HAYUMOTO COACPIKAHUA; PASBUTHUC  HHTCIUICKTYAJIbHBIX, TBOPYCCKHUX CIIOCOOHOCTEH |
KPUTHYCCKOI'0 MBINIJICHUA B XOJC MPOBCIACHUSA HpOCTCfII.HPIX HCCHCHOB&HHﬁ, aHalIn3a HBHeHHﬁ,

BOCIIPUATHUA U UHTCPIIPETAINU CCTeCTBeHHO'Hay‘lHOﬁ I/IH(I)OpMaI_II/II/I;

® BOCIIMTAHHUC Y66)KI[CHHOCTI/I B BO3MOXHOCTH IIO3HAHUA

3aKOHHOM TNpUPOJBl U

HCIIOJb30BaHUSA AOCTHKEHHUM €CTECTBEHHBIX HayK A Pa3sBUTUA HUBUIM3ALIMA U TIOBBIIICHHA

KaducCTBa XU3HU,

¢ NMPUMCHCHUC CCTCCTBCHHO-HAYYHBLIX 3HAaHUI B HpO(I)CCCHOHaHBHOIZ ACATCIIBHOCTH H
MOBCEIHEBHOM JKM3HU IS oOecrieueHusi 0€30IaCHOCTH KUBHCACATCIBHOCTH, TI'pPaMOTHOI'O
HCIIOJIb30BAHUA COBPECMCHHBIX TeXHOHOTHﬁ; OXpaHbI 310POBbLA, OI(py}KaIOH_[Cﬁ CpCabl.




Iporpammoii  yueonoro mupeamera<QVIIL.05 ECTECTBO3HAHHUE»npexycmaTpuBaercst
BBINOJHEHHE MPAKTHYECKHX 3aHATHI, 00eCHeYnBAIOIINX HOCTHKEHHE 00YYAIOMIMMHUCS CJIeTYIOUIHX
pPe3yJbTATOB:

JUYHOCHHBIX:

— YCTOMYMBBIN MHTEPEC K UCTOPUU U JOCTIIKEHHSIM B 00JIACTH €CTECTBEHHBIX HAYK, YyBCTBO
TOpPAOCTH 32 POCCUICKUE ECTECTBEHHBIE HAYKH;

— TOTOBHOCTb K IPOJOJDKEHHIO 00pa30BaHUs, MOBBILICHUIO KBaIU(PHUKAIUU B U30paHHON
po(hecCHOHATBFHON IEATEIILHOCTH C UCIIOJIh30BAHUEM 3HAHUH B 00JIaCTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIMHA B 00JACTH €CTECTBEHHBIX HAYK JUIS
YeJloBeKa W OOIECTBa, YMEHHE UCIOJIb30BATh TEXHOJIOTUYECKHE JTOCTIKEHHUS B 00J1aCTH (DU3HKH,
XUMHH, OMOJIOTHH JUIsl TIOBBIIIEHUS COOCTBEHHOTO HHTEIJIEKTYaJIbHOTO Pa3BUTHUSI B BbIOpaHHOMU
podecCHOHABHON IeATEITBHOCTH;

— YMEHHME IMPOAHAJIU3UPOBATH TEXHOTEHHBbIE MOCIEACTBUS JUISI OKpYXalollel cpeapl,
OBITOBOM M TTPOM3BOICTBEHHOM JIEATETLHOCTH YEJIOBEKA;

— FOTOBHOCTb CaMOCTOSATEIBHO JOOBIBaTh HOBbIE JUIsl CE0Sl €CTECTBEHHO-HAyYHbIE 3HAHUS C
HCI0JI30BAHUEM ISl 3TOTO JOCTYIHBIX HCTOUYHUKOB MH(OpMaLny;

— YMEHHME YOpaBJATh CBOEH IO3HABATENbHOM JEATENbHOCTHIO, IMPOBOJUTH CAMOOLEHKY
YpOBHSI COOCTBEHHOTO MHTEJUIEKTYAJIbHOTO Pa3BUTHS;

— YMEHHE BBICTPaWBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIECHHS B KOMaHJE MO PELIECHUIO
0o0IMX 3a7a4 B 00JIJACTH €CTECTBO3HAHMS;

* MemanpeomMemHoix:

— OBJIQJICHHE YMEHUSIMU U HaBbIKaMU Pa3IMYHbIX BUJIOB IMO3HABATEIHHON NESATENBHOCTH JIJIs
M3YYEHHUS Pa3HbIX CTOPOH OKPYXKAIOILIET0 €CTECTBEHHOTO MUPA;

— NMpPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUs (HAOIIOAECHUS, HAYYHOTO AKCHEPUMEHTA) JJIs
W3YYEHHUS PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, C KOTOPHIMH BO3HUKAET
HEOOXOMMOCTh CTAIKUBATHCS B MPo(deccuoHaIbHOM cdepe;

— YMEHHE OMNpeAeNsATh LeIM M 3aJayd JesTeNbHOCTH, BBIOMpATh CpeAcTBAa IS UX
JOCTHKEHHSI Ha TTPAKTHKE;

— YMEHHE€ HCII0JIb30BaTh Pa3IMYHbIE WCTOUYHUKU JI MOJYyYEHHs] €CTECTBEHHO- HAy4YHOU
nH(OpPMAaLIUY U OLIEHUBATh €€ IOCTOBEPHOCTH JJISl IOCTHXKEHHUS ITOCTABJICHHBIX 11eJIel U 3a/1a4;

* npeOMemHbIX:

— c(hopMHPOBAHHOCTH MPEJCTABICHUNA O LIEIOCTHON COBPEMEHHOW €CTECTBEHHO- HAYYHOU
KapTUHE MHUpa, MPUPOJIE KaK eIWHOM IIEJIOCTHON CHCTeME, B3aMMOCBS3U 4YeJOBEKa, MPUPOJbI U
oOuiecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoit;

— BJAJEHUE 3HAHUSAMU O HauboJiee BAXKHBIX OTKPBITUSIX M JOCTHKEHHUSIX B O00JIACTH
€CTECTBO3HAHMUSI, TIOBIUSABUINX Ha IBOJIOLHUIO MPEJCTABICHUN O MPUPOJE, HA PAa3BUTUE TEXHUKH U
TEXHOJIOTUH;

— c(hOpPMUPOBAHHOCTh YMEHHUSI MIPUMEHSITh €CTECTBEHHO-HAy4YHbIe 3HAHUS AJIS OOBSICHEHUS
OKPYKAIOIIUX SIBJICHU, COXpAaHEHHS 370POBbs, o0ecreueHus: 6€30MacHOCTH KU3HEACSITEILHO CTH,
OepeXHOT0 OTHOIICHUS K MPUPOJE, PALMOHAIBHOTO MPUPOIONIONH30BAHMS, & TAKXKE BBITIOJHEHUS
POJIM TPaMOTHOTO TOTPEOUTENS;

— c(OpPMUPOBAHHOCTH MPEJCTABICHUNA O HAYYHOM METOJIe TIO3HAHUS MPHUPOJIbI U CPEACTBAX
M3y4YEHUsT MeraMupa, MakpoMHpa U MHUKPOMHUPA; BIIaJIEHUE NpPUEMaMH €CTECTBEHHO-HAYYHBIX
HaOJII0/1IeHUH, ONBITOB, UCCIEIOBAaHUN M OLIEHKH JOCTOBEPHOCTH IMOJIyYEHHBIX Pe3yJIbTaToB;

— BJAQJCHHE MOHATUHHBIM allapaToM €CTECTBEHHBIX HAayK, MO3BOJISIOIIMM MO3HABATH MUP,
y4acTBOBaTh B JIMCKYCCHUSX IO €CTECTBEHHO-HAY4YHBIM BOIIPOCAM, HCIIOJIb30BaTh pPa3IUYHbIC
WMCTOYHUKA HWH(POpPMAIUU Ui TOJITOTOBKA COOCTBEHHBIX pPAa0OT, KPUTHUECKH OTHOCHUTHCA K
coobuiernsm CMU, conepxaiium HayqHY0 HHPOPMALIUIO;

— c(OpMHPOBAHHOCTh YMEHHI MOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS
KaX/IOTO YeJIOBeKa HE3aBHCHUMO OT €ro npodeccCHOHaIbHOM NEeATeTbHOCTH, Pa3iuyaTh (PAKThl U
OLIEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJbI, BUAECTh WX CBS3b C KPUTEPUSIMH OLIEHOK M CBS3b
KPUTEPUEB C OIIPEACIECHHON CUCTEMOM LICHHOCTEH.



TEMATUYECKUM ILTAH

HaumenoBanue temnl | Koanu ®opMHpyeMBble pe3yIbTaThl 00y4eHHs

JabdopaTopHo- €CTBO

NPAKTHYECKOro 4acoB

3aHATHSA HA
BBINOJI
HEeHHne
JIII3
OU3UKA

[IpakTnyeckoe 2 JIUYHOCHbIE:
3aHarue Nel. — YCTOWYMBBIA MHTEPEC K UCTOPUH H JOCTIDKEHUSIM B 00JIACTH €CTECTBEHHBIX HayK,
HUccnenoBanue YyBCTBO FOPJIOCTH 3@ POCCUICKHE €CTECTBEHHbIE HAYKH;
3aBUCUMOCTH CHJIBI — TOTOBHOCTb K TMPOJODKEHHIO 00pa30BaHMs, IOBBINICHUIO KBATU(QHUKAIMKA B
TpeHuUs1 OT Beca Tena. n30paHHOI MPOQecCHOHATBHON JeTENLHOCTH C UCTIONb30BaHNEM 3HAHUH B 00J1aCTH
[IpaxTuyeckoe 2 €CTECTBEHHBIX HAYK;
3aHaTHe Ne2. — OOBEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETCHIIMH B OOJACTH €CTECTBEHHBIX
Wzyuenue HayK JUisi 4YelloBeKa M OOINEeCTBA, YMEHHE HCIONb30BaTh TEXHOJIOIMYECKHE
3aBUCHMOCTH NIepHoia JOCTW)KEHHS B 00MacT (PU3UKH, XMUMHHY, OUOJIOTHU ISl TIOBBILIEHNS! COOCTBEHHOI'O
KOJICOAHUI HUTSHOTO MHTEIUIEKTYaJIbHOT'O Pa3BUTHUS B BEIOpAaHHOMN NMPO(eCcCHOHATBHON A TEIbHOCTH;
MasTHUKA OT JAJIUHBI — YMEHHE NPOAHAIN3UPOBATh TEXHOTCHHBIE MOCIEACTBUS JJI1 OKPYKAIOIIEH CPElbl,
HUTHU U OIIPEACIICHUEC OBITOBOI 1 HpOHSBOHCTBeHHOﬁ JACATCIIBHOCTH YCJIOBCKA,
YCKOpEHUS — TOTOBHOCTH CaMOCTOSITEILHO JO0OBIBaTh HOBbIE ISl ce0sl eCTeCTBEHHOHAay4YHbIE
CBO60}1HOFO maacHusl. 3HaHUA C UCITOJIB30BAHUEM JUISL STOI'0 JOCTYIHBIX UCTOYHHUKOB I/IH(bOpMaLII/II/I;
[TpakTudeckoe 2 — YMEHHE YIOpaBIATb CBOEM II03HABATEIILHOM JESTEIBbHOCTBIO, IPOBOIUTH
3ansaTue Ne3. CaMOOIICHKY YPOBHSI COOCTBEHHOI'O MHTEJUIEKTYaIbHOTO Pa3BHUTHSL;
OrmpeneneHre Macchl — YMEHHE BBICTPAMBATh KOHCTPYKTHUBHBIE B3aMMOOTHOIIEHHA B KOMAaHIE IIO
aTOMOB U KOJIMYECTBAa PpEeUICHNTIO 06H_II/IX 3a1a4 B obnactu CCTCCTBO3HAHMUA,
BELIECTBA B TEJE. * memanpeomemmuoie:
ITpakTHyeckoe 2 — OBJaJCHHE YMEHUAMHM M HABBIKAMM DAa3JIMYHBIX BHUJIOB II03HABATEILHOU

3anaTue Ned. M3zyuenue
SIBIICHUSI
3JIEKTPOMAarHUTHOU
HHITyKIHUH.

JEATEIBHOCTH JUIsl M3y4eHHs Pa3HBIX CTOPOH OKPYKAIOIEro eCTeCTBEHHOIO MUPa;
— TPUMEHEHHE OCHOBHBIX METOHOB IIO3HAHHMSA (HAONIONCHUS, HAYYHOrO
9KCIEPUMEHTA) Ul M3YYCHHUS PA3JIMUHBIX CTOPOH E€CTECTBEHHOHAYYHOW KapTUHBI
MHpa, ¢ KOTOPHIMU BO3HUKAaeT HEOOXOOUMOCTh CTaJKHBAThCS B NPOQecCHOHATIbHON
chepe;

— YMEHHUE OINpeAeNATh LEeIH U 3aJaud ASSATeNbHOCTH, BHIOMPATh CPelcTBa IS MX
JOCTH)KEHHS Ha IIPAKTHKE;

— YMEHHE HCIONb30BaTh PA3NIUYHBIC HCTOYHMKU JUIA MOJYYEHUS €CTECTBEHHO-
HaydyHOH uHHGOpPMAlMM ¥ OLEHUBATH €€ JOCTOBEPHOCTh JUI1 JOCTHIKEHHS
MIOCTaBJICHHBIX 1IeNel U 3a1ad;

* npeomemmule:

— c(opMUPOBAHHOCTE TPEACTABICHUI O IEIIOCTHOW COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHMHE MHpa, NMPUPOJAE KaK €JUHOM LEJOCTHOW CHCTEME, B3aUMOCBSI3U
YeJIoBeKa, IPHPOABI M OOIIECTBA, IIPOCTPAHCTBEHHO-BPEMEHHBIX MacmiTadax
Bcenennoii;

— BJaJCHUE 3HAHMAMH O HanOosee BaXKHBIX OTKPBHITHSX M JOCTI)KEHHSAX B 00JIaCTH
€CTECTBO3HAHMS, MOBIMABIIMX HAa OHBOJIIOLMIO IIPEACTABICHUH O IPHPOAE, Ha
pa3BUTHE TEXHUKU U TEXHOJIOTHH;

— c(OpPMHUPOBAHHOCTh YMEHHS IIPUMEHATh €CTECTBEHHOHAYJYHbIC 3HAHMSA JUIA

OOBSICHEHUST OKPYKAIOLIMX SBICHUHM, COXpaHEHHs 370pPOBbs, OOECICUeHUs
0€30IacHOCTH  JKU3HENEATENEHOCTH, OEpe)KHOr0  OTHOLIEHHS K  IPUPOAE,
PALMOHAIBHOTO TPUPOJONOIB30BAHUS, @ TAKXKE BBINOIHEHHS POJIU TPAaMOTHOTO
OTpeOuTEeNS;

— c(hOpMHUPOBAHHOCTH TPEJCTABICHUN O HAYYHOM METOJE MO3HAHMS HPHPOIBI H
CpEeICTBAaX M3y4YEHUs MeramMHpa, MakpoMupa M MHKPOMHpA; BIIAJICHUE MpPHUEMaMH

€CTECTBECHHOHAYYHBIX Ha6H}O,I[CHI/II71, OITBITOB, I/ICCHCZ[OBaHI/Iﬁ n OIICHKH
JOCTOBCPHOCTH NOJTYUCHHBIX PE3YJILTATOB,
— BJIAJACHHC MOHSATUMHBIM anmnaparoM  C©CTCCTBCHHBIX HAYyK, TO3BOJIAIOIIUM

MO03HaBaTh MHp, YJacTBOBATh B JUCKYCCHSAX IO €CTECTBEHHOHAYYHBIM BOIPOCAM,
HCTIONB30BaTh PA3IMYHbIE NCTOYHUKMA MH(OPMAIWMU IS MOATOTOBKH COOCTBEHHBIX
paboT, KpUTHYECKH OTHOCUTHCS K coobmeHmsM CMMU, coxpepkammM HaydHYIO
“H(pOpMaIHIO;




[pakTryeckoe 2 — c(hOpMHUPOBAHHOCTh YMEHUH MOHMMATh 3HAYMMOCTh €CTECCTBEHHOHAYYHOI'O
3araTHe NeS. 3HaHWSA JUIS  KaXKIOrO 4YelIOBeKa HE3aBUCHMO OT €ro  NIpodecCHOHATbHOM
Onpenencaue JESITeIBbHOCTH, pa3indyaTth (akThl W OIICHKH, CPAaBHHUBATH OIICHOYHEIC BEIBOJIFEI,
TToKa3aTens BHJCTh WX CBSI3b C KPUTCPUSAMH OICHOK W CBS3b KPUTECPHEB C ONPEACICHHOMN
MIPEIOMIIEHUS CHCTEMOH IIEHHOCTEH.
BEIIECTBA.
HNUTOIO: 10
XUMU
[IpakTryeckoe 2 OOyuaronuics TOHKCH: UMETh MPAKTUICCKUH OMBIT: MPUMEHEHHS OCHOBHBIX
3anaTue Ne6Perrenne 3aKOHOB XVIMHH TP PEIICHUU 3a]1a4;
3a/1a4 Mo TeMe: 3HATh: OCHOBHBIC 3aKOHBI XUMUU;
«OCHOBHBIC MTOHATHS U YMETh: BBIMOJHATH PACUYETHI IO XUMHYCCKUM (HOPMYIIaMm;
3aKOHBI XHMHUNY.
[IpakTryeckoe 1 3HATh: OCHOBHBIC ITOHATHS M CYIIHOCTH XUMHUCCKOTO PABHOBECHS M €TO CMCIICHUS,
3anaTue Ne7CkopocTh MPWIHHBI CMEIICHUS XUMHYCCKOTO PABHOBECHSL.
peaximu ¥ GaKTopsl, YMETh: POBOUTE PACUYETHI C HCIIOJIH30BAHUEM MAaTEMATHICCKOTO BBIPAXKCHUS.
OT KOTOPBIX OHA
3aBHUCHUT.
[IpakTryeckoe 1 OOyuaronuiics T0JHKCH 3HATh: OCHOBHBIC (POPMYIIBI PACUECTOR.
3anaTue Ne8Perrenue OOyuaronmiicss TODKEH YMETh: HCIONIb30BaTh TCOPESTHYCCKUE 3HAHUS Ha TIPAKTHKE;,
3a/1a4 HA TEMY UCIOJIb30BaTh OCHOBHBIC (DOPMYJIBI ITPH PEIICHUU 3a1a4.
METaJIJIbl, HCMCTAJIJIbI
[TpakTudeckoe 2 3HAaTh CBOMCTBAa OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIICCTR.
3aHsTUE YMeThb cOCTaBIATh yPaBHEHUSI XUMUYECKUX PEAKLIUI
No9BzanmocBs3b
KJIaCCOB
HEOPraHUYECKUX
COEMHEHUHN
[IpaxTuyeckoe 2 OOyuarormiicss Jomked 3HaTh: Kitaccupukanuio OpraHuyecKux coeIr-HEHHI;
3ararue NelO OCHOBHBI€ MTOJIOKEHUS TEOPUH XUMHUUECKOTO CTPOCHUSI OPTaHNUECKUX COSAMHEHHN
Cocrasienue A.M. bytnepogsa.
H30MEpOB U OOyuaronmiicst 1OJKEH YMETh: COCTABIIATH MOJHBIE M KPATKUE CTPYKTYPHBIE
TOMOJIOTOB (hopMyIIBI YTIIEBOIOPOAOB; COCTABIATH (POPMYJIbI HF30MEPOB M TOMOJIOTOB ISl
MPEJI0AKEHHOT O BEIIECTRA.
[IpaxTuyeckoe 1
3ararue Nell.
N c(OpMHUPOBAHHOCTh YMEHHSI JABATh KOJMIMUECTBEHHBIC OL[CHKH U ITPOU3BOIUTH
CpaBHeHHE CBOMCTB
pacyersl 0 XUMUYECKUM (OpMYJIaM U YpaBHEHHSIM
Kpaxmaia u
LIEJUTIOJIO3HL.
[IpaxTudeckoe 1
3ararue Nel2. benku BJIa/ICHIE€ OCHOBHBIMH METOAaMHU HAYYHOTO [TO3HAHUS, UCIIOIB3YEMbIMH B XUMUH:
KaK KOMIIOHEHT ITHIIH. HaOJI0IeHeM, OIMCaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMeHHe 00padaThIBaTh,
[IpoGnema GeaKoBOro OOBSICHATH Pe3yIbTaThl IPOBEICHHBIX OMBITOB U JIENATh BBIBOJBI; TOTOBHOCTH U
TOJIOAHUS U ITyTH €€ CIIOCOOHOCTH MMPUMEHATH METOBI TIO3HAHUSA [IPU PEIICHUH MPAKTHUECKUX 3a1ad;
peIeHns
HUTOI'O: 10
BUOJIOI'us
3HATH: - 3HATh OOIIUIl XMMHYECKHI COCTaB KIIETKH,
[Ipaktuueckoe N
ARSI YMETB: -JIeJIaTh BBIBOJBI U3 TIPOIEIAHHON paOOTHI;
. 1 -TIPaBHJIBHO TIOJTH30BATHCS OMOJIOTMYECKON TEPMHUHOIOTHEH;
Nel3«Xumudeckuid
-0000111aTh;
COCTaB KIETKI
-TPAaMOTHO apTyMEHTHPOBATH CBOU BBIBOJIBL.
3HATH: - 3HATH O0IIee CTPOCHUE KIIETKH, OTJCIFHBIX OPTaHOHIOB;
- pa3n4gaTh MPOKAPHUOTHIECKUE U DYKAPHOTHIESCKIE KIICTKH;
IIpaktuueckoe P poxap yKap ’
-BBIABIISITH CXOJ/ICTBA M OTIIMYHS PACTUTEIBHBIX, KUBOTHBIX KIIETOK M KIIETOK
3araTue Nel4 .
OaxTepwii 1 TPHOOB;
«3yuenue crpoeHus .
o 2 YMETB: -JIeNIaTh BBIBOJBI U3 TIPOJICIIAHHON paOOTHI;
9YKapHUOTHIECKOU U M N
N -TIPABHIIBHO TIOJTH30BATHCS OMOJIOTMYECKON TEPMHUHOIOTHEH;
TIPOKAPUOTHIECKOM .
ICTOKY -aHATN3UPOBATH WLTFOCTPATHBHBIN MaTEpUAT, TPAMOTHO apTYMEHTHPOBATH CBOU
’ BBIBOJIBI;
-paboTaTh B Mapax, HHINBHIYATBHO.
[pakTryeckoe 3HATh: 3aKOHBI TCHETUKH, TCHETHYECKYI0 TEPMUHOIOTHIO
3ansaTe Nels. 2 YMETb: pelaTh NPOCTEHIINE FTEHETUYECKUE 3a/1aUH,
Pemrenue -TIPaBIJIBHO TIOJIH30BATHCS OMOJIOTMYECKON TEPMHUHOJIOTHEH;




OJICMCHTAPHBIX
TCHCTHYCCKHUX 3aJa4

-aHaJIn3UPOBATH I/U'IJ'IIOCTpaTI/IBHHﬁ MaTtepuali;

IIpakTnyeckoe
3anarue Nel6.
Ornrcanue ocoOei

3HATb: OCHOBHBIC KPUTCPUHN BHUIA
YMETh: ACJIaTh BBIBOABI U3 lTpOI[CJ'IaHHOI\/’I ‘pa6OTBI;

BHJIA 110 2 -TIPaBHIIBHO TI0JIb30BATHCS ONOJIOTNIECKON TEPMUHOIOTHEH;
MOP(OIOTHYECKOMY -aHAJIM3UPOBATh WJUTIOCTPATUBHBIN MaTepHal;

KPUTEPHIO.

[IpakTnueckoe

3anatue Nel7 Ananus 3HaTh: OCHOBHBIE CIIOCOOBI TMIIOTE36I BO3HUKHOBEHUSI )KHU3HU Ha 3emiie

U OLIEHKA Pa3IMYHbIX 1 YMETb: JIelaTh BHIBOABI U3 TIPOAEIAHHON paboThI;

TUIIOTE3 -TIPaBHJIBHO TIOJIb30BATHCS OMOJIOrMYECKON TEPMUHOIOTHEH;
MIPOUCXOXKIEHUS -aHaJIM3UPOBATh TUIIOTE3bl BOZHUKHOBEHUS XKU3HU Ha 3eMIIe.;

YeJIoBeKa

[IpaxTuyeckoe

3ansaTe Nel§.

[pucnocobnenue 3HaTh: OCHOBHBIE CIIOCOOBI MPUCIIOCOOIEHHS OPTaHU3MOB K Cpejie OOUTaHHs
OpPraHU3MOB K pa3HbIM 1 YMETb: JIe1aTh BHIBOBI U3 TIPOAEIAaHHOIN paboThI;

cpesaM oOUTaHUs -TIPaBHIIBHO TIOJIb30BATHCS OMOJIOrMYECKON TEPMUHOIOTHEH;

(BOIHOM, HAa3eMHO- -aHaJIM3UPOBATh WUTIOCTPATUBHBIN MaTepuan;

BO3YILIHOH,

TTOYBEHHOM).

HpaKTI/I‘ICCKOC 3HATh: XapaKTEPUCTUKY NPUPOAHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM, YE€PTHI UX
3ansaTHe Nel9. CXOJZICTBA M Pa3IUIHS

CpaBHI/ITCHbHaH 1 YMETB:ONPEACIIATL CXOACTBO U Pa3JIMIUA NPUPOAHBIX U HCKYCCTBEHHBIX DKOCUCTEM
XapaKTepUCTHKA Ha OCHOBE MX OCHOBHBIX XapaKTepUCTHK

MIPUPOTHBIX

9KOCHCTEM U

arpo’KOCUCTEM CBOEU

MECTHOCTH.

UTOI'O: 10

BCET'O: 30




COJIEP)KAHUE JIABOPATOPHO-IPAKTUYECKHNX 3AHATUI

OU3UKA

JlabopaTopHo-npakTHyeckas padora Nel
Tema: «3mepenne ko3 puuueHTa TPEHUS CKOJIbKEHUI»

Lesb padoThI: HAYYUTHCS ONPEALATh KOOPPHUIMEHT TPEHHUSI.
IIpoao/KUTENbHOCTD: 24.

O6opynoBanme: 1epeBSHHbBIIT OPYCOK, IepeBSHHAS JAOIICUYKa, HA0Op TPY30B, TMHAMOMETP.

PexoMeHalMM CTYIEHTAM MO MOATOTOBKE K J1a00paTOpHO-NIpaKTH4ecKoii padoTe: [IoBTOpUTH TeMy
"Cunsl B ipupoje".

TeopeTnyeckue CBeJCHUA:

Cuia, KOTOpast BO3HUKAET MU JBMXKEHUH OJIHOTO TEJIa [0 MOBEPXHOCTH JIPYTOro, Ha3bIBACTCS CUAOM
mpeHus.

Cuna TpeHHs HalIpaBJiieHa B CTOPOHY, TPOTHUBOIOJIIOKHYIO HATIPABIICHUIO JIBH)KEHHUS TENa BIONb
TpaHULIbl, Pa3JIENSIONIeN MOBEPXHOCTH TPYILIUXCS TEI.

PaznuyaroT cuity TpEeHHS CKOJIbICEHUs Y CUITY TPCHUS HOKOSL.

21.115[ TOTO LITOGI)I CABHUHYTH TEJIO C MECTA, MBI JOJKHBI IIPUJIOXKUTH CUITY. HYCTI) 9Ta CHJIa HAUUHACT
YBEIMYUBATHCS OT () 10 KAKOTr0-TO 3HAYEHHS CHJIBL, IIPU KOTOPOM TEJIO caABHUraercs ¢ Mecra. Jlo Tex mop,
MOKa MPUIIOKEHHAS CHIIA MEHBIIE Fup.noon, OHA KOMIIEHCHPYETCSI CHIION TPEHUS TIOKOSI, M OpPYCOK ocTaeTcs
HCIIOABUKCH.

Kax Tonpko npunoxennast cuna F = Fup.noxos, OPyCOK CIBHTACTCS W CHIIA TPEHUS TOKOSI IEPEXOIUT B
CHUTYy TPEHUS CKONBXEHUS. 3HAUUT Fop.cx = Fmp.noxon max-

OnbITHI TOKA3aJIx, YTO:

Fo.=4N

mp.cK.
rae g4 — Ko OUIMEHT TPSHUS CKOTBKCHUS,

N — cua peakiuu OmopEHl.

Ha ropusonTanshoii omope N urcieHHO paBHa Becy Tena P.
CrnenoBaTenbHO:

F

—m
P

Takum 00pa3om, g 3aBUCHT OT IIPUPOJBI TPYIIUXCS TENI U HE 3aBUCHT OT MACCHI U IUTOIAIN OTIOPHI.

ﬂ:

Texnuka 6e3onacHocTu: TexHuka 6€30MaCHOCTH U OXpaHa TPyAa MU MIPOBEACHUH JTa00PATOPHO-
MpakTHIecKuX padoT B kabuuere ¢puszuku MOT-014-2019.

IMopsiaok BbINOJIHEHHUS] pad0ThI

1. Tlomoxwure OpyCcOK Ha TOPU3OHTAIBHO PACIIONOKEHHYIO JIEpEeBAHHYIO Aomeuky. Ha 6pycok
MIOCTaBBTE TPY3.

2. Ilpukpenus k OpycKy JHHAMOMETP, KaK MOKHO HoJ1ee pAGHOMEPHO MAHUME €20 BIIONb JIOIIEUKH,
TOJIBKO B 3TOM Clly4yae OKa3aHus AUHAMOMETpa OyayT paBHBI Fyyp.cr.. 3aMETbTE IPH 3TOM
MOKa3aHHs JUHAMOMETPA H 3aUIINTE B TaOJIHILY.

3. BsBecbre Opycok u rpys3. Pesynbratsl geca P 3aHecuTe B TaOIUILY.

4. K nmepBomy rpy3y 100aBbTE€ BTOPOH, TPETHUH I'Py3bl, KXKIBIH pa3 B3BEIIMBasi OPYCOK U IPy3bl U
U3Mepsisl CHITy TpeHHs. Pe3ynbTaTsl H3MepeHuit 3aIuChIBalOTCS B TaOJHILY.

5. Beruucnutb K03GGHULUUEHT TPEHUS, UCTIONB3YS opMyITy L = % . Pe3ynpraTel 3aHecTH B

Ta0IuUILy.



No Bec Cuna tpeHus Koadduuument tpenus, CpenHee 3HaUeHUE
OITbITA P H Fp, H k KO3()UITUCHTA TPEHUS,
Kep
1
2
3
4

6. Boruncnuts cpeqHee 3HaUeHHE KOIPPUITHCHTA TPEHHS

_ Mt Tt
4
7. CnenaiiTe BBIBOJ, OTBETHUB HA BOIPOCHI:
a) KaK 3aBUCHUT CHJIa TPEHHUS OT Beca Tena
0) 3aBUCHT JI OT Beca KOO PHIIMEHT TPEHUS

/ucp

KonTtpoabHbIe BONPOCHI:

1. Yro Takoe cuiia, 0003HAUCHHE, CAMHULIA U3MEPEHUS?

2. Yro Takoe cuia TshKecTH, popmyna?

3. Uto Takoe Bec, 0003HAUYCHUE, SAMHUIIA U3MEPEHUs, hopmya?
4. Yo takoe cuia Tperus, popmyia’?

5. Ha3oBuTe BUBI TPEHUS.

Jlureparypa:

OTuyer 0 padoTe A0JKEH COEPKATD:

Hazsanue, niens paboTel, 000pya0BaHHUE;

DopMyIIbl, UCIIOJIB3YEMBIE /111 BEIUUCIICHUM;

Bce BoruncnuTenbHbIe JEWCTBHS 10 YKa3aHHBIM (hOpMyIiam;
Pe3ynbratre! BeIOTHEHNS PaOOThI, BHECEHHBIE B TAONHILY;
[Tompo6GHbIE BBIBOABI O pe3yNbTaTax BBHIIOTHEHUS PaOOTHI;
OTBeTHI Ha KOHTPOIBHBIE BOTIPOCHL.

JlaGopaTopHo-nmpakTHyecKasi padora Ne2

Tema: «M3ydyeHnne kone0aHN MATEMaTHYECKOr0 MAsiITHUKA U ONlpeJeieHIe YCKOPeHHUs CBOOOIHOr0
nageHus»

ess padoThl: Hccaeq0BaTh 3aBUCUMOCTD IIEPUOa KOJIeOaHU MaTEMaTHUECKOTrO MasTHUKA U ONPENEUTh
YCKOpEHHE CBOOOIHOTO MaJACHHS.
IIpoao/EKMTENBHOCTD: 24.

O0opynoBaHue: MIapyK HA HUTH, IITATUB C My(PTOH U KOJNBLIOM, U3MEPUTENIbHAS JIHTA, Yachl (MU
CEKYHJIOMED).

PexoMeHnaanum cTyleHTaM 110 OATOTOBKeE K J1a00paTOPHO-NIpaKkTHYecKoi padore: IloBTOpUTH TEMY
"KonebaTenbHbIe ABIKEHUS M UX XapaKTEPUCTUKA".

TeopeTnueckue cBegeHHS:
IloaHBIM KOJI€0aHHEM Ha3LIBACTCS OAUH 3aKOHYEHHBIH OUKIJI K0JIe0aTENBHOrO ABWIXKCHUS, ITOCIIC KOTOPOro
OHO IMOBTOPACTCA B TOM K€ IMOPAAKE.
XapakTepruCcTHKH K0J1e0aTeJIbHOI0 Ipounecca
AMHJII/ITyI[a —MaKCUMaJIbHOC OTKJIOHCHUC KOJ'IG6J'H-0].LICFOC$I TCJia OT IOJIOXKCHUA PAaBHOBCCHUS.
[Al=1mM




ITepuox — BpeMst OZHOTO MOJTHOTO KOIeOaHHUS.

[T]=1c¢c

YacToTa — YKCITO TONHBIX KOJeOaHui 3a eMHUIY BPEMEHH.

Ta6nuuHOe 3HAYEHHUE: masr = 9,8 M/C*— yCKOPEHHE CBOOOIHOrO MaICHHUS.

Texnunka 6e3onacnoctu: TexHnka 6€30MacCHOCTH U OXpaHa Tpy/a MPH MPOBEJSHUH J1JabopaTOpHO-
npakTryeckux pabot B kabunere ¢puznku MOT-014-2019.

IMopsiiok BBINOTHEHUST PaGoOThI
1. VYcraHoBuTe Ha Kparo cTojia mrtatuB. K KoIbIly MITaTHBA MOABECHTE IIAPUK HA HITMHHOW HUTH
(Tak, 4TOOBI OH HAXOAWJICS Ha PACCTOSIHUU 3 — 5 ¢M OT MoJa).
W3mepbre muHy HUTH |.
OTKIIOHHTE MAPHUK HA 4 — 5 CM OT IOJIOKEHHS] PABHOBECHSI M OTITYCTHUTE.
UzmepbTe Bpems t, 3a koTopoe MasTHUK caenaer N = 30-50 monHbIX KoneOaHuH.
[ToBTOpHTE OIBIT, yMEHBIINB JJIMHY HUTH B 2 pasa.
[ToBTOpHTE OMBIT, yMEHBIINB AJIMHY HUTH €Ilie B 2 pasa.
Brrancnure nepuon 1 4acToTy KoneGaHuil.

T=£I/I V=l
n T

Pe3ynbTaThl N3MepeHNU U BHIYMCIICHUN 3aIUIIATE B TAOJHILY.
9. BeruucnuTh yckopeHrne CBOOOHOTO MaACHUsI U 3aHECTH B TaOJHILY.

Nook~wd

|
g=47l'2_|_—2

10. Brwrumcnure cpemHee 3HaUCHUE YCKOPEHUST CBOOOTHOTO TTaICHUSI.

gcngl+g32+g3

11. BbIYKCINTE OTHOCHTENBHYIO IOIPENTHOCTD, CPABHUB CPEHEE 3HAUEHHNE YCKOPEHHUS ¢ TaOIMUHBIM
gmaﬂﬂ = 9,8 M/CZ.

5 _ | gcp - g maébn 100%
g maén
Ne Jmaa | Bpewms, Komn-Bo Ilepuon, | Yacrora, Yckopernne Cpennee OTHOCHT
OIbITA HHUTH, t, c KoseOaHuH, T, c v, Ty cBOO mas, 3HA4.yCKOpE | MOrpemH
l, m n g, m/c? HHS CBOO OCTB,
MaieHus, o, %
Qeps M/ c2
1
2
3

10.  CpenaiiTe BEIBOJ O 3aBHCHMOCTH NIEPHO/IA M YACTOTHI KOJIeOaHWI MasTHAKA OT JUTHHBI HATH.

KoHTposbHBIEe BONPOCHI:

1. Kakoii npotiecc Ha3bpIBaeTCs KOneOaTeTbHBIM?

2. Uro Takoe momHOe KonebaHue?

3. Yro Takoe aMIUINTYAa, 0003HAYCHHE, CAMHNLA U3MEPEHHS ?
4. Yro Taxoe nepuoj, 0003HaYeHUE, CANHULA U3MEPEHHS ?

5. Yto Takoe yacToTta, 0003HaYEHHUE, EANHHUIIA U3MEPEHUSA?

6. Uto Takoe pe3oHaHc?

Jluteparypa:
Camoiinenko [1.1. ®uzuka st npodeccuii ¥ crenuaibHOCTEH COIUAIEHO-9KOHOMUYECKOTO U

TYMaHUTapHOro npoduieii: yueOHUK AJIsl CTYA. YUpexkIeHu# cpel. npod. odpazoBanus. — M., 2019.

Otyer 0 padoTe X0JIKEH CONEPAKATh:
. HazBanwue, uens paboTsl, 000pyI0BaHUE;




(DOpMyJ'II)I, HCIIOJIB3YEMBIC I BLIQHCHGHHﬁ;

Bce BeuncnuTenbHbIC ILCI\/'ICTBI/ISI 110 YKa3aHHbIM q)OpMy.TIaM;
Pe3yJ'II>TaTI)I BBIITOJIHCHU A pa6OTI>I, BHCCCHHBIC B Ta6m/1uy;
HOILpO6HI>Ie BBIBOJBI O PE3YyJIbTaTaX BBIMOJIHCHUSA pa6OTI)I;
OtBeTH Ha KOHTPOJIbHBIC BOITPOCHIL.

JlaGopaTopHo-npakTHueckas pagora Ne3
Tema: «Onpenenenue Macchbl aTOMOB, KOJUYECTBA BEIECTBA H YHCJIA MOJIEKYJ B TeJIe».

Hess padoTbi:HayunThes onpenensiTh MacCy aTOMOB, KOJIMYECTBO BEIIECTBA U YHCIIO MOJIEKYJI B JaHHON
Macce BelecTBa.
Ipoxo KN TETBLHOCTD: 24,

Oo6opyaoBanue:Ha0Op METAJIIOB, BECHI, IIEPUOAMYCCKAs TAOIMIIA XUMUYECKUX JJIEMEHTOB.

Pexomenaanmnu cTyIeHTaM MO MOATOTOBKe K JIA00pPaTOPHO-NIpaKkTHYecKoii padote: [loBTOpUTH TeMy
"OCHOBHBIE MOJIOKEHUS MOJIEKY IsipHO-KuHeTn4deckor Teopun (MKT) 1 ux onbITHBIE 000CHOBaHUA".

TeopeTnuyeckue cBeJIeHUA:

MoJb — 5TO eIWHUIA KOTMYECTBA BEIIECTBA, COJIEPKAIIETO CTOIBKO K€ MOJIEKYJ HITH aTOMOB, CKOJIBKO MX
conepxkutcs B 0,012 xr yriepona.

B onHom Morte s1106020BemecTBa CONEPIKNUTCS 0OUHAKO80€ YVCIIO MOJIEKYI UM aTOMOB, PABHOE YHCITY
ABoragpoNa.

Na=6,02 - 102 monp™ —4mcio ABOragpo — 4MciIo MOJEKYJ UM aTOMOB B OHOM MOJIE BEIECTBA.

3HauMT, YUCII0 ABOTAIPO — ITO YHUCIO MOJIEKYJ M atoMoB B oHOM Mone JIKOBOI'O Bemecta. — B aTom
1 3aKTI09aeTcs (PU3NIecKuii CMBICT Yrciia ABOTapo.

mMo=M - Macca ogHONW MOJEKYJIIbI

Na

N=m Na - d9#cI0 MOJEKyI

M

v=m WA v-N - xomndecTBO BemecTBa, 3HAYUT N = v Na
MNa

[v] =1 moab

Texnuka 6e3onacHocTu: TexHuka 6€30MaCHOCTH U OXpaHa TPyAa MPU MIPOBEAECHUH JTa00PATOPHO-
MpakTHIeCKuX padoT B kabunere ¢puszuku MOT-014-2019.

IMopsinok BbINOJIHEHUSI pa00ThI

1. CobpaTh Becbl B COOTBETCTBUH C MHCTPYKIIHEH.

2. B3BecuTh OMH U3 NPEACTABICHHBIX METAJIJIOB.

3. Beipasuts maccy B CH.

4. MonsipHyIO MacCy JaHHOTO 3JIEMEHTa B3ATh U3 Tabiauiuel Menzaeneesa, Beipa3uts B CH.

5. IlogcunraTh Maccy aToMa, KOINUYECTBO BEIECTBA, YHUCIO MOJIEKYIL.

6. Pe3ynbraThl M3MepeHnii 3aHeCTH B TaOIUILY.

7. I1OBTOpUTB TeE ke NEHCTBUS C APYTUMHU METAJIAMHU.

8. IIpon3BecTH Te k€ pacyersl Uil 12 rpaMM OTHOTO U3 CIO)KHBIX BEIIECTB.

1. K2S0O4 6. Be(OH). 11. Zn(OH). 16. Na,SiO3
2. Cu(OH) 7. Na2S04 12. NasPO4 17. H.CO3

3. H3PO4 8. Na2PO4 13. NaNQO3 18. FeSO4




4. H,S03 9. NaxCO3 14. CuCOs 19. NaNQO3

5. HNO; 10. H:SiO3 15. Ca(OH). 20.NaClOs

Oo0pa3zen3anoJiHeHUsINPEICTABJIEH B Tadulle

Ne | Xummdeckas ¢popmyna Monspnas Macca Macca onnoit Komunuectso Yucno

n/n BeIIECTBA Mmacca, BELIECTBA MOJIEKYJIBI, BELICCTBA, MOJIEKYII,
M, kr/mons m, xr Mo, KT V, MOJIb N

1 CO; 44 -10° 15-10° 7,3 10% 0,34 2,05

2

3

4

KoHTpoJibHBIE BONIPOCHI:

1. HazoBure ocuoBHbIe nonoxkenuss MKT.

2. Uro Ttakoe nuddysus’?

3. Yro takoe bpoyHoBckoe ABIKEHUE?

4. Yto Takoe MoJIeKyia, aToM?

5. Uto Takoe monb? B uem cMpic uncia ABoraapo?

Jlureparypa:
Camoiinenko I[1.11. ®usuka 11 npodeccuii v CrenuaibHOCTEH COIHabHO-9KOHOMHYECKOTO U
FyMaHUTAPHOro npoduiieh: yueOHUK I CTYI. YUPSKIACHUN cpe. pod. odopasosanus. — M., 2019,

OTuyer 0 padoTe A0JZKEH COIEPKATh:

HasBanue, niens paboThl, 000pya0BaHHUE;

DopMyJIbl, UCIIOJIB3YEMBIE /11 BEIUUCIICHUM;

Bce BoruncnuTenbHbIE JEWCTBHS 110 YKa3aHHBIM (hOpMyIiam;
Pe3ynbrate! BeIOTHEHNS pabOThI, BHECEHHBIE B TAONHILY;
[Tompo6HbIE BBIBOABI O pe3yNbTaTax BBHITIOTHEHNS PaOOTHI;
OTBeTbl Ha KOHTPOJIbHBIE BOIIPOCHI.

JlaGopaTopHo-npakTHYecKasn padora Ned
Tema: «M3ydyeHue siBJICHUS 3JIEKTPOMATHUTHON MHIYKIIUN»

Iesb paGoTbI: N3yUUTH SABJICHUE 3JIEKTPOMATHUTHOW MHIYKLIUH.
IIpoao/EKMTENbHOCTD: 24.

O0opynoBaHue: MIITHAMIIEPMETP, KaTyIIKa-MOTOK, MAarHUT {yrooOpa3HbIid, MarHUT IIOJIOCOBOM.

PexoMeHnaanum cTyleHTaM 110 IOATOTOBKeE K J1a00paTOPHO-NIpaKkTHYecKoi padore: IloBTOpUTH TEMY
"DneKTpOMarHuTHAS MHAYKITUS .

TeopeTnueckue cBegeHHsI:

MHOro4YHCIICHHBIE OIBITHI CDapaz[ea IMOKa3bIBAOT, 4YTO C IIOMOHIIBKO MAarHuTHOI'O IIOJII MOXKHO
MOJIy4UThb 3HeKTpH‘i€CKI/Iﬁ TOK B IIPOBOJHUKEC.

SIBienue 3J1€KTp0MaFHHTHOﬁ HHAYKIMHU 3aK104aemcs 6 603HUKHOBEHUU DIeKMPUHeCcKo2co0 moKda
6 3AMKHYMOM KOHmype npu UsSMeHeHUU MASHUNTHO020 NOmMoKd, nPOHU3bleAIoOWecO0 KOHmMYyp.
TOK, 603Hu1<ai0u;m7 npu siejlerHuu 9]l€Kmp0MCIZHuI’I1HOL7 uH()yKuuu, Haszvlearon UHAYKIIHMOHHBIM.
B BHGKTpH‘IeCKOfI O BO3HHMKACT I/IH,Z[YKIII/IOHHHﬁ TOK, €CJIN €CTb ABUWXCHHEC MarduTa OTHOCHUTCIBHO
KaTylIKH, WA HaO60pOT. HaHpaBHeHI/IC HUHAYKIIUOHHOI'O TOKa 3aBUCHUT KaK OT HAIPAaBJICHUSA IABUKCHUS
MarauTa, TaK HW OT PpacCHOJIOXKCHUA Cro II0JIFOCOB. MH,ZIYKIII/IOHHHﬁ TOK OTCYTCTBYCT, €CJIKM HCT
OTHOCUTCIIbHOI'O IIEPEMCIICHNA KaTYIIKW U MarHuTa.

CTpOl"O TroBOps, IIPpU ABMKCHUU KOHTYpA B MArHMTHOM I10JIC TCHCPUPYCTCA HE OHpeHGHeHHLIﬁ TOK ,
a OoIpeaciieHHad 3. . C.



@apaﬂeﬁ SKCIICPUMCHTAJIbHO YCTAHOBUJI, YTO npu USMEHEeHUU MACHUMHO20 NOmMoKda 6 npoeo();m;ejw

koumype 6o3nukaem IJ[C unoykyuu Euwo, paGHAs CKOPOCMU USMEHEHUs MAZHUMHO20 NOMOKA uepe3
NOBEPXHOCMb, 02PAHUYEHHYIO KOHMYPOM, 635MOU CO 3HAKOM MUHYC:
. _| AD
uno At
Ota ¢opmyna BelpaxkaeT 3akoH Dapanesi: 5. 0. ¢. UHOYKYUU PAGHA CKOPOCIMU U3MEHEHUA MAZHUMHO20
HOMOKa uepe3 n08epPXHOCHb, 02PAHUYEHHYI0 KOHIMYPOM.

Texnuka 6e3onacHocTn: TexHMKa 0€30IaCHOCTU M OXpaHa TPyAa IPU IPOBEIEHNH J1a00paTOpHO-
mpakTudecKkux padot B kabuuere ¢puznku MOT-014-2019.

HOpﬂ}IOK BbINNOJIHCHUSA paﬁOTbI
|.Boiacuenue yciosuii 603HUKHOBCHUA UHOVKUUOHHO20 MOKA.

1.ITonkmo9nTe KaTyIIKy-MOTOK K 32KMMaM MUJIJTHAMIIEPMETpa.
2. Habnronmas 3a mokazaHUsIMH MUJUTHAMIIEpMETPa, OTMETHTE, BOSHUKAJ JIM WHIYKIIMOHHBIN TOK,

€CIIH:
e B HEMNOJBWXKHYIO KATYIIKy BBOJWUTH MarHur,
® U3 HENOJBM)XHOM KaTyIIKA BBIBOJAUTH MarHUT,
® MAarHuT pa3MECTUTh BHYTPHU KATYIIKH, OCTABJISIS HEMOABUKHBIM.
3. BeisicHUTE, KaK M3MEHSIICS MarHUTHBIA TTOTOK D, TIPOHU3BIBAIONINNA KATYIIKy B KaXKJIOM CiIydae.
CremaiiTe BBIBOJ O TOM, ITPU KAKOM YCIIOBHH B KaTYIIIKE BO3HUKAJ WHIYKIIMOHHBIN TOK.

1. H3yuenue nanpaenenus undyKuuoHHo20 moka.
1.0 HampaBjeHHH TOKa B KaTYIIKE MOXHO CYIWUTh IO TOMY, B KaKyi0 CTOPOHY OT HYJIEBOT'O
JIEJICHHsSI OTKIIOHSIETCSI CTPEITKa MUJUTHAMITEPMETPA.
[IpoBeppTe, OMMHAKOBHIM JIM OyAET HapaBieHNEe HHAYKIIHOHHOTO TOKA, €CIIH:
e BBOJUTH B KaTYHIKY U YIAJISITh MATHUT CEBEPHBIM IOJIFOCOM;
e BBOJWTH MATHUT B KaTYLIKY MAarHUT CEBEPHBIM MOIOCOM U FOXKHBIM ITOJIFOCOM.
2.BpIAcHUTE, YTO M3MEHSJIOCh B KaXkIoM ciydae. CremaiiTe BBIBOA O TOM, OT 4YE€ro 3aBHCHT
HaIlpaBJCHUE UHAYKIMOHHOIO TOKA.

111. M3yuenue eenuuunvl uHOYKUUOHHO20 MOKA.

1.IIpubmmkaiiTe MAaTHUT K HETIOABMKHOW KaTYIIKE MEIJICHHO U ¢ OOJBIIed CKOPOCTHIO, OTMeYas,
Ha ckonbko meneHuit (N1, N2) OTKIOHSETCS cTpeiika MIIIHaMIIepMeTpa.

2. IlpubnrkaliTe MarHAT K KaTYyIIKE CEBEPHBIM moimtocoM. OTMeThTe, Ha CKONBKO JEITeHUN

N1 OTKIIOHSIETCSI CTpeNTka MUJLTHaAMIIEPMETPa.

K ceBepHomy momocy IyrooOpa3sHOro MarHWTa NPUCTaBBTE CEBEPHBIN IOJIOC ITOJIOCOBOTO
MarauTa. BersicHHUTE, Ha CKOJIBKO JeneHuit Nz OTKIIOHSIETCS CTpenka MAJUTHaMIiepMeTpa IIpH MPUOTMKEHUH
OJTHOBPEMEHHO JIByX MarHUTOB.

3.BpisicHUTE, KaK M3MEHSUICS MarHUTHBIA MOTOK B KaxKaoM ciydae. CaenaiTe BBIBOH, OT YEro
3aBUCHT BEIMYHHA HHAYKIIMOHHOTO TOKA.

KoHTpoJsbHbIE BONIPOCHI:

1. Yro Takoe »IeKTpOMarHUTHAS MHIYKITHS?

2. Uto Takoe MarHuTHBIA HOTOK?

3. B uem 3axmrouaercs 3akon OMU Dapanes?

4. B kaTymky U3 MeIHOTO MTPOBO/Ia CHavaja ObICTPO, 3aTEM MEJICHHO BIBUTAIOT MATHHT.
OnMHAKOBBIH JIU AIEKTPUUYECKUN 3apsii IPU TOM HEPEHOCUTCS YEPE3 CEUEHUE MPOBOA KATYILKU?

5. Bo3HUKHET M MHAYKIIMOHHBIA TOK B PE3MHOBOM KOJIBIIE ITPH BBEIICHUHU B HErO MarHuTa?

Jluteparypa:
Camoiinenko [1.11. ®uzuka s npodeccuii u cnenuaibHOCTEH COIMaTbHO-9KOHOMHUYECKOTO U
TYMaHUTapHOro npoduieii: yueOHUK AJIsl CTYA. YUpexkIeHu# cpel. npod. odpazoBanus. — M., 2019.

Otyer 0 padoTe X0JZKEH COAEPAKATh:
. HazBanwue, uens paboTsl, 000pyI0BaHUE;
. DopmyIbl, HCIIOAB3YEMbIE [T BEIYUCICHUH;



Bce BeuncnuTenbHbIC ILCI\/'ICTBI/ISI 110 YKa3aHHbIM q)OpMy.TIaM;
Pe3yJ'II>TaTI)I BBIITOJIHCHU A pa6OTI>I, BHCCCHHBIC B Ta6m/1uy;
HOILpO6HI>Ie BBIBOJBI O PE3YyJIbTaTaX BBIMIOJIHCHUSA pa6OTI)I;
OtBeTH Ha KOHTPOJIbHBIC BOITPOCHIL.

JlaGopaTtopHo-npakTiyeckas padora Ne 5
Tema: «Onpenenenne nokasareJisi MPeJOMJIEHUS CTEKIA»

Hean paboThl: ONBITHRIM ITyTEM BBIYHUCIUTE ITOKa3aTEIh PEIOMIICHHUS CTEKIIA.
IIpoao/KUTENBHOCTD: 24.

O0opynoBanme: IaCTHHKA CTEKISIHHAS, TUCT OyMard, OynaBku (3 mIT.), TMHEWKa, TPaHCTIOPTHUD.

PexoMeHnaanum cTyAeHTaM 10 MOAT0TOBKE K JIA00PaTOPHO-NIPAKTHYECKOM padore:
[ToBTOpUTE TEMY "3aKOHBI OTPAKEHUSI U TIPEIOMIICHUS".

TeopeTnyeckue CBeJACHUA:
3aKonsl npenomaenus ceema:

[Taparomuii ayd, JIyd MPETOMIIEHHBIN U IEPIEHAUKYJIISP, BOCCTAHOBIEHHBIM B TOUKE MA/ICHUS,
JIEXAT B OJTHOM IJIOCKOCTH.

OTHoIIIeHNE CHHYCa YTJIa aJIeHN K CHHYCY yIJia IPEIOMIICHHUS €CTh BEIMUMHA ITOCTOSTHHAS TS
JIBYX Cpell.
sina v, n,
——— =— =—=n,, =const
smy v, g

Texnuka 0e3o0macHoCcTH: TexHuKa O€30MIACHOCTH M OXpaHa TPy/a MPH MPOBEICHUH T1ab0paTOpHO-
MpaKTHYeCKUX padoT B kabunere ¢puszuku MOT-014-2019.

ITopsinok BeINOJHEHUS padOThI
1. Ha cepenuny nmcra Oymaru moJoKHUTh IDammMs ractiHy. OOBeCTH ouepTaHne TUIACTHHKH
KapaH/1aIIoM.
2. BOxm3u ot GOKOBO# rpaHU IJIACTHHKH BKOJOTH OynaBKy B, Ha repecedeHny JIMHUKA OOKOBOM IpaHu
Y TIEpIIEHINKYIIApa K Hel - BKOJIOTh OyiaBky O.
3. PacmonoxuTh, 9TOOHBI I71a3 HAXOMWIICS HA YPOBHE CTOJA.

4. Cmortpets Ha OynaBKy B depe3 IIIACTHHKY U BKOJIOTH OymnaBky C
B rtak, uTo0b ocHOBaHHS Beex Tpex OyIaBOK 3aKPhIBAIM IPYT IPYTa.
5. BoiHyTb OyIaBKH 1 OTMETHTH TOYKaMU M OYKBaMu HX
TIOJIOJKEHU .
6. CHATB IUTACTUHKY, IPOYEPTUTD JIMHUU, 00Pa3yIOIINE YIIIbI
o Ta/ICHUS ¥ TIPETIOMIICHUSL.
7. VI3MepuTh TPaHCTIOPTHPOMITOITYYCHHBIE YTIIbIL.
8. IloBTOpHTE OMBIT, U3MEHUB BEIMYHMHY YTJIa IIaICHUS JTyda.
9. BIYMCIHTH MMOKa3aTeNnb NPEIOMIICHHUS C TIOMOIIBIO 3aKOHA
HPETIOMIICHUS B KaXKJIOM M3 TPEX OIBITOB.

sin
n=——
C sin y
10 OHpe,[[eJ'II/ITB CpeaAHCC 3HAUYCHHNC ITOKA3aTECIIsl IPECIIOMIICHU .
. n,+n,+n,
o 3

11.0npenenuTs OTHOCUTENBHYIO IOTPEMIHOCTD, CPaBHUB Nep
¢ TaOJMYHBIM 3HAUCHHEM IOKa3aTels MpeioMyIeHus crekia - 1,5.



S5 = |n‘¥’n—n’”|~100%
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12. Pe3ynbTaThl U3MEpEHUH U BEIYMCIICHUH 3aHECTU B TAOJIUIY:

Ne VYron VYron [Toxazartens Cpennee Tabmuuynoe | OTHOCUTETBHAS
W/ | Majenus, | TMPENOMICHHS, | mpenommenns,N | sHauenuel,, | 3HAUCHHE HOrpeIIHOCTD
a y Nin On
1 15
2 15
3 15

13. o pe3ynbraTaM paboThI CAENATH BHIBO/I.

KoHTpoabHbIe BONPOCHI:

1. B 9eM CyIIHOCTb SIBI€HUS TPEIOMIIEHHUS CBETa U KaKOBA IPUYHHA 3TOTO SIBIEHUS?

2. B kakux ciydasix CBET Ha TPaHMIIE pa3/ieNa JBYX MPO3pavyHbIX Cpell He MpeaoMisieTcs?

3. Yro HazbIBaeTCs KO3PPHUITUSHTOM MTPETIOMIICHHUS?

4. KakoB xoJ Tyueil pu nepexo/ie CBETOBOro U3JIyueHHUs U3 MEHee INIOTHOM cpefibl B OoJiee MIIOTHYIO; U3
0oJee MIOTHON B MEHEE TIOTHYIO?

5. UTo MOXXHO CKa3aTh O JUTUHE U 9aCTOTE CBETOBOI'0 Jyda IIPH MEPEX0JIe U3 OJTHOU Cpedbl B IPYTyr0?

Jluteparypa:
Camoiinienko 1.1, ®usuka mis npodeccuii u crenuaibHOCTEH COIHabHO-9KOHOMHUYECKOTO U
FYMaHUTAPHOro npoduiieh: yueOHUK I CTY. YUPSKIACHUN cpe. pod. odpa3osanus. — M., 2019,

OTuyer 0 padoTe A0J:KEH COIEPKATD:

Ha3ssanwue, 11emb paboThI, 000pya0BaHUE;

DopMyIIbl, UCIIOJIB3YEMBIE /111 BEIUUCIICHUM;

Bce BoruncnuTenbHbIe JEUCTBHS 110 YKa3aHHBIM (hOpMyIiam;
Pe3ynbrate! BeIOTHEHNS pabOThI, BHECEHHBIE B TAONHILY;
[TompoOHbIE BBIBOABI O pe3yIbTaTax BBHITIOTHEHUS PaOOTHI,

OTBeTHI Ha KOHTPOIIBHBIE BOIIPOCHI.



Conep:kanne NPaAKTUYECKHUX 3AHATHI

2 CEMECTP:

Pazgen 2. O0mas n HeopraHuvdeckasi XMuMHs
Tema 2.1. O0asi U HeopraHuYecKass XUuMHSA
IIpakmuueckoe 3anamue Neb«Pewenue 3a0au no meme: « OCHOBHbIE NOHAMUA U 3AKOHbL XUMUUY.

ean pa6oThl:
(dhopMupoOBaThH YMEHHE pelliaTh 3a7aUM 10 OCHOBHBIM IMOHATHSM U 3aKOHAM XHUMHUH.

3amaum:

1. HOBTOpI/ITB OCHOBHBIC ITOHATHUSA U 3aKOHBbI XUMUH,

2. HOBTOpI/ITB pemeHI/Ie 3aJa4 Ha BbIYHUCJICHHUEC KOJIMYCCTBA BEUICCTBA, MaCChl, YHCJIa CprKTypHBIX HaCTHII,
a0COJIIOTHOM MacChl AaTOMOB M MOJIEKYII;

3. M3Y4YHTb IOHATHE «MOJISIPHAS JOJISI BELIECTBAY;

4. Hay4dWThCS pelIaTh 3aJa4M Ha BEIYHCIICHNE: CPEIHEH OTHOCHTEIHHON aTOMHON MacChl XHMHUYECKOTO
3JIeMEHTa ¢ MPUMEHEHUEM MOHATHUS «MOJIIPHAs JI0JIs BEIIECTBAY,

5. HAy4YHTHCS TPaMOTHO OQOPMIISTh U PEIIaTh 3aJIauH.

IIpoao/LKUTENbHOCTD: 24.

OcHamenue padoyero Mecra:

1. COOopHHK METOMUYECKUX YKa3aHWH ISl CTYJACHTOB IO BBITOJIHEHUIO MPAKTHICCKUX 3aHATHH MO YIeOHOM
TUCIUTITIHE «XUMUSD.

Tabmuma «Ileprogndeckas cucreMa xuMudeckux 3iemMenToB J[.M. Merneneea.

Pa6ouast rerpanp.

Kaprouku — 3a1anus.

Kanskynsarop.

agrwn

Kparkue TeopeTHueckue U y4eOHO-MeTOAUYECKHE MATEPHAJIBI
Mo TeMe NMPAKTUYECKOT0 3aHATHS

Xumuyeckasi popmyJia — 3TO BEIpayKEHHE COCTaBa (Kaue€CTBEHHOIO U KOJIMYECTBEHHOI'0) BEILIECTBA IIPU
MTOMOIIY XUMHYECKUX 3HAKOB U MHIEKCOB.

Moasipuas macca (M) — BennunHa, paBHAas OTHOIIEHUIO MAacCChl BeIecTBa (M) K COOTBETCTBYIOIIEMY
Konr4ecTBY BemiecTa (n). M = m : n (r/mMoJib)

KoJsimyecTBo BemiecTBa (n) - 3TO YMCIO CTPYKTYPHBIX YacTHUI] 3TOTO BEIIECTBA (ATOMOB, MOJEKYI,
3JIEKTPOHOB, HOHOB U JP.), 3aKJIFOYEHHBIX B JAHHOM oOpasiie.

B MexnynapomHoi cucreme enuHuUI (Cr) 32 eIMHUITY KOIMYECTBA BEIIECTBA IIPHHSIT MOJIb.

Mosib — KOMMYECTBO BEILECTBA, KOTOPOE COACPXKUT CTOJIBKO YaCTHIl (ATOMOB, MOJIEKYJ, HOHOB U Ap.)
CKOJIKO cofiepskuTcs aToMoB yriaeposa B 0,012 kr. (12r.) *%C, npumepro 6*10% yactu.

Beanunna 6*10°° Monb™ oTHOCHTBCS K (yHIAMEHTANBHBIM (PH3MUYECKAM IIOCTOSHHBIM ¥ HA3bIBACTCS
nocrosinnoii ABoraapo (Na). Na=n* 6,02 * 10®(moaexy.r)

MoJasipublii 00b€M ra3za — BelMUMHA paBHAs OTHOIIEHHUIO 00bEMa (V) BEIeCTBa K KOIMYECTBY (N) 3TOTO
BemecTBa: Vm=V/n— V=n*Vy (1)

OTtHocHuTe/IBHAS MJIOTHOCTH OAHOTO ra3a mo apyromy (D) — 3To OTHOIIEHNE IIIOTHOCTEN IBYX T'a30B
[IPU OJJMHAKOBBIX YCIOBHUSX.

OtHocuTenbHAsl IUIOTHOCTh OJHOTO ra3a IO JAPYrOMy paBHa OTHOIIEGHHIO MX MOJIEKYJSIDHBIX WIIN
OTHOCHUTENBHBIX MOJIEKYJISIPHBIX Macc.

OTtHocuTenbHAas! MIIOTHOCTh — BEJIMUMHA Oe3pa3MepHasi — IMOKa3bIBaeT, BO CKOJILKO Pa3 OAMH Ia3 TsKesee
Jpyroro.

D(moHz) = M (X)/M (H2) = M (X)/2;

D(mo Bo3nyxy) = M (X) / M (Bozayxa) = M (X) / 29



Bonpoch 1151 3aKpenJieHHsl TEOPETHYECKOT0 MATEPHAIA K MPAKTHYECKOMY 3aHSITHIO
Kakyro nndopmaruto gaér popmymna CO,?
ChopmynupyiiTe OCHOBHBIC TIOJIOKEHHS ATOMHO — MOJICKYJIIPHOTO YUCHHS.
Kakvie BeTHYHHBI MOTYT HAXOJUTHCS PAAOM C XUMHUCCKHM 3HAKOM?
[TpuBeanTE MPUMEPBI MPOCTHIX BEHMIECTB M HA30BUTE X (POPMYJIBI.
[IpuBeanTEe MPUMEPHI CIOKHBIX BEHIECTB U HA30BUTE UX (OPMYJIBL.
CoopmynupyiiTe 3aKOHBI: TIOCTOSIHCTBA COCTaBa BEILIECTBA, COXPAHCHHUS MacChl BELIECTBA, ABOrapo.

o~ E

JIng pacueTor MONE3YIOTCS CIEAYIONHMH (hOpMYITaMH:

Jlns onipeniesieHHud KOMHYECTRA BEMECTRA: 1 — KOJIHYECTBO BENIeCTRA
m N A (MoiB);
n=— = =
M — monsipHasa Macca
M N, V.

- BeIiecTra (IT/MOJIb, KI/MOJB);
YHuBepcatsHas pacueTHas Gopmya:
Vv N m — Macca BemecTsa (T, KT);
m

n-—=—_- -~ N —9HcI0 CTPYKTYPHEIX
M V, N,

€THHHII BEIIECTRA;

Jlng onpeieneHUsS MOJIIPHOH MACCHI BEMIECTRA: Na — mocTosiHHas ABOTajipo,

_ m V — 00seM BemecTea (1, M3,
M= om’);
Jlnd onpeieIeHHsA MacChl BEMIECTRA: Vi — MONAPHEIH 00BeM
m=Mn (1/mois);
TI1 OTIpE/Ie e HHA THCA CTPYKTYPHBIX €IHHHIL mg — abCOMOTHAS Macca
BEIICCTEA: aToMa (MoJeKysl) (T,Kr)

N =Na n, e Na = 6,02:10% momns!
Jlna onpeneneHusa aGCOMOTHOM MacCHl ATOMA B

MOJICKYIIEL
M

Mg = —
NA

3apanus 1A NPAKTHYECKOT0 3aHATHSA:
1.I1pousBeanTe pacyéThl COIIACHO 3aAAHUSIM B KAPTOUYKe:

1. HanwmmTe MONeKyISpHYIO (DOpMYITy YKa3aHHOTO BEIIECTBA.

n

MOJIEKYJIIPHYIO MacCy YKa3aHHOTO BEILECTBA.
OnpenenuTe KOJIUYECTBO BELIECTBA B JAHHOM MOPIIUU rasa.
Beruucnute Maccy JaHHOTO BEIECTBA.

Beruucnute 00bEM 1aHHOTO BEIIECTBA.

OmnpenenuTe YUCIIO YaCTUL, COAEPKALIMXCS B JAHHON IOPLIUH rasa.
OmnpenenuTe MIOTHOCTH Ta3a IO BOJAOPOLY.

OnpenenuTe MIOTHOCTH Ta3a MO BO3AYXY.

N OAW®

Ucnons3ys tabmumy «llepnonndeckas cucrema xuMudeckux 3nemenToB J. M. MenzaeneeBay, BEIYUCINTE

2.3anmoHUTEe TA0JMIly, BIHCAB BMECTO 3HAKA BONPOCA HCKOMbIe naHHbIe. IIpn BbINoOTHeHNH

3aJaHus HOJI];3yﬁT€CB YCTHBIM CY€TOM.

XumMuyeckast M, r/monb n, MOJb N m, T V, 1
¢dbopmyna

BEII[ECTBA

Bonopon ? ? ? 20T

2




Krnezo ? 0,01 momnn ? ?
?

Boga ? ? 3,01-10% ?
?
Oxcupg ? ? ? 22T

yriepona (1V)
?

IMuapoxcun ? ? 6,02-10% ?
HaTpUs
?

Ilopsinok BHIMOTHEHNS 0TYETA O MPAKTHYECKOMY 3aHATHIO
1. B Terpanu HanummTe HOMEP, Ha3BaHHE U YUEOHYIO LENb 3aHATHA.
2. OtBeTbTE Ha BOMPOCHI JJIS 3aKPEIICHUSI TEOPETHYECKOT0 MaTepralia K MPaKTHYECKOMY 3aHSATHIO.
3. 3amumuTte ycnosue 3ananus Ne 1 u Ne2u npoussenute pacy&rsl
4. 3amuumTe BHIBOJ O MPOJIETaHHONW paboTe, OTpa3uTe, HACKOIBKO YCIEeNHO Bbl cripaBUiINCh ¢ y4eOHBIMU
3ala4aMy TPAKTHYECKOT0 3aHATHS.

I/IH(l)OpMaIlI/IOHHOG odecreyeHne BLINOJHEHNUS NPAKTHYECKOI'o 3aHATUSA

1. I'aopuensa O.C., OcrpoymoB N.I'., Ocrpoymora E.E. u np. Xumust 11 npodeccuii U crieldaibHOCTeH
€CTECTBEHHO-HAYYHOT'0 TPOGMIISL: YUeOHUK JUIS CTY/l. YUpexaeHul cpea. mpod. oopazopanus. — M., 2018.
2. Epoxun F0.M., KoBanera W.b. Xumus s npodeccuii v CrieluaibHOCTSH TEXHHYECKOr0 U €CTECTBEHHO-
Hay4HOro mpoduieii: yueOHUK T CTYI. YIpeKASHUM cpel. mpod. odOpasoBanus. — M., 2018.
http://www.college.ru/chemistry/

http://www.hemi.nsu.ru/

https://xumuk.ru/

http://fcior.edu.ru/

http://school-collection.edu.ru
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Pazgen 2. O0mas n HeopraHudeckKasi XUMHS
Tema 2.1. O0mas u HeopraHudecKasi XUMHsI
Ilpakmuueckoe 3anamue Nel. «Xumuueckoe pasnosecuey.
IMean padoThI:
0000IMTh M YIAYOWTH 3HAHUS 00 OOpPATUMBIX XHMHUYECKUX PEAKIHIX, XUMHUYECKOM DPABHOBECHH H
yCIIOBUAX €10 cMenleHus. Paccmorpers npuniun Jle [larense.

3apaun:
1. cucTeMaTH3MPOBATH 3HAHUS YUAIIUXCS O HEOOPATUMBIX U OOPATHMBIX PEAKIIHAX;
2. W3YYHTH COCTOSHHE XMMHYECKOTO PABHOBECHS U €r0 0OCOOEHHOCTH;
3. 000CHOBaTh HEOOXOIUMOCTh CMEIICHHUSI XUMHUYECKOI'0 PaBHOBECHS;
4. wu3yunTh (HaKTOPHI, BIUSIONINE Ha CMEIIEHHE XUMHYIECKOTO PABHOBECHS,

OcHamenne padoyero Mecra:
1. COopHHMK METOAWYECKHX YKa3aHWH IJIs CTYACHTOB IO BHITIOHEHUIO MPAKTHYECKUX 3aHATHH M0 YIeOHOM
JTUCIUATIINHE «XHUMUS.
2. PabGouyas terpasp.
3. Pyuka
Kpatkue TeopeTnyeckue u yueOHO-MeTOAUYECKHE MaTePH AIbI
10 TeMe NPAKTHYECKOIro 3aHATHUS

Xumuueckum pagHogecuem Ha3bIBACTCS COCTOSIHUE XUMHUECKOI CUCTEMBI, TP KOTOPOM KOJIWYECTBA
HCXOIHBIX BEIIECTB U INPOAYKTOB HE MEHSAIOTCS CO BPEMEHEM, HO IPH 3TOM IIPOTEKAIOT XUMHUYECKUE
peakLuu, a cCucTeMa SBJISIETCS 3aKPBITOM, TO €CTh HE 0OMEHUBACTCS C OKPY)KAIOLIUM MUPOM BEILIECTBOM.

To ecTb paBHOBECHOM He OyIeT HU cUCTeMa, B KOTOPOH KOJIMYECTBO BEILIECTBA IIOCTOSHHO IIOTOMY, UTO
HUKaKUX PEaKIUil HEeT, HU CHCTeMa, B KOTOPOH MOCTOSHCTBO COCTaBa IOANEP)KUBACTCS N00aBICHHEM WIN
OTBOJIOM KaKHX-TO KOMIIOHEHTOB CHCTEMBI.

Ilpu pasnosecuu 6 0Opamumom npoyecce CKOpPOCMU NPSAMOU U 00PaAmMHOU PeaKyull pagHbl.

PaccMoTpuM 3aKphITBIN cOCyl, B KOTOPOM HAET oOpaThMasi XuMudeckas peakius, Hanpumep CO +
HO 2 CO2+ H;. Dra 3anmuchk o3Ha4aeT OAHOBPEMEHHOE MPOTEKaHWE ABYX MporeccoB: mpsmoro CO +
H.O— CO;+ Hou 06paTHOr0 CO;+ H; — CO + H)0.

B cocrostHnn paBHOBECHS B CUCTEME HE U3MEHSIOTCSI KOHLIEHTPALMH PEareHTOB U MPOAYKTOB, TO €CTh
Ka)KeTCsl, YTO B PEAKLIMOHHOM COCy/e HIUUYero He npoucxoqut. Ha camom aene mpsiMasi 1 oOpaTHasi peakuu
UOYyT C OJMHAKOBOW CKOPOCTBIO M 3a TO BpeMs, MOKa Hekoropoe kommdyectBo cmecu CO u HO
TIpeBpaIIaeTcs B YIIEKUCIBIN Ta3 U BOmopo, cronbko ke CO n HoO obpaszyrores uz CO2 u Ho.

OOpaTtnuTe BHUMAaHHE: B PABHOBECHH PABHbI CKOPOCMU NPAMOU U 0OpamHOU  peaxyutl,
a KOHYeHmpayuy y4acmHuko8 NOCMOAHHbLL, HO He o00sa3amenbHo pasHul. Hampumep, B Hameld cTpaHe
paBHOBecue: onuH mnpe3uaeHT Ha 140 muwimmoHOB 4yenoBeK. CKOpPOCTb, ¢ KOTOPOM CTapblil MPE3UACHT
yXOauT C paboThl, paBHA CKOPOCTH, C KOTOPOH H30MpAeTCs HOBBIA;, TaKUM 00pa3oM, KOHIIEHTpAIUs
MPE3UACHTOB OCTOSIHHA.

Ho croutr m3MeHHTH YCIIOBHSA, B KOTOPBIX HAaXOIMTCSl CHCTEMa, IIOJIOKEHHE paBHOBECUS! (TO €CTb
PaBHOBECHBIE KOHLEHTPALNHU YIaCTHUKOB IIPOLIECcCa) U3MEHUTCSL.

Ilpunyun Jle Illamenve: ecny Ha CUCTEMY, HaXOISILYIOCS B PaBHOBECHUH, OKA3bIBAETCS BHEIIHEE
BO3/I€iiCTBHE, TO PABHOBECHE CMECTUTCSI TAKUM 00pa30M, YTOOBI 3TO BO3JIEHCTBUE HEUTPaAIN30BaTh.

Ocnosnbie hakmopel, enusiowiue Ha NOI0IHCEHUE DABHOBECUA:

1. JlaBiaenme. [lpu yBenn4yeHUW MAaBIECHUS MOJIEKYJBl Ta3a CTAHOBITCSA ONIKE APYT K JIpyry, Hpu
YMEHBILIGHUH — Jajibllle, YeM ObUTM B paBHOBecuH. st Toro, uroObl cornacHo npuHuumy Jle Llatense
ceNaTh MEXKMOJIEKYISIPHOE PACCTOSHHE NPEKHUM ApU Veeruyenuu OdleHusi pasHosecue cmeujaemcs
myoa, e0e MeHble MOIb 2308, NPU YMEHbUEeHUU — mYod, 20e Oobule.

2. Temmneparypa. [lpu n3MeHEHMH TeMIepaTypbl PaBHOBECHM CMECTUTCS TaK, YTOOBI ATO H3MEHEHHE
HUBEIUPOBATh: NPU HArpPEBaHUU CHCTEMa «3aXOYET» OCTHITh, IPU OXJIKICHUM — Harperbcs. To ecTb 6




SHOOMEPMUUECKOM NpoYecce Npu HASPEGAHUU PABHOBECUe CMECMUMCS 6 CIMOPOHY NPOOYKMO8, Npu
OXNAANCOEHUU — PEa2eHmos, d 8 IK30MEPMUUECKOM — HA0OOPOM.

3. KoHmeHTpanuum peareHTOB M MNPOAYKTOB. [locie 0obasienuss Kako2o-mbo  yuacmHuka
peaxyuu cornacuo npuniuny Jle lllarenbe ero KOHIIEHTpAIUS JODKHA YMEHBIIUTCS, TO €CTh OH HAUYUHACT
PacxoioBaThCs OBICTPEE U paBHOBECUE CMeUAencst 8 CMOPOHY «om He2oy. Ilpu nonusicenuu konyenmpayuu
gelujecmaea OHO HAUMHACT HAKATUIMBAThHC (YTOOBI KOHIIEHTPAIUS BO3POCIIa M CTajla MPEKHEH) — pagHosecue
cmeujaemcest « K Hemyy.

BaxHo: kaTamu3aTop HE BIMACT Ha MOJIOKEHUE paBHOBECHs !

BOl'lpOCbI IJIS1 3AKPEIVIEHUS TEOPETUYECCKOI0 MaTE€pUuajIa K NPAKTUYCCKOMY 3aHATHUIO

1. Uto Takoe XUMHUYECKOE paBHOBECHE?

2. O6wsacuute npunnun Jle Hlarense.

3. OcHOBHEIE (haKTOPHI, BIMUSIIOIIME Ha ITOJIOKCHIE PAaBHOBECHS.

4. Kakoe BIMsIHME OKa3bIBAET KAaTAIM3aTOP HA XUMHUECKOE paBHOBECHE?

3agaHus Ui NPAKTUYECKOT0 3aHSATHS:
3aganue Ne 1. Ykaxure, kakasi U3 NPUBEAEHHBIX CHCTEM IreTEpOreHHAs:
1)HBr—H; + Br;
2)4H20 + Fe—4H, + FE304
3)NO+ 0,2NO;
4)2802"‘ 0,-2S03

3aganue Ne2. YKaxuTe MpaBUIbHOE BHIPAKEHUE CKOPOCTH JIJISl CHCTEMBI:
4ANH3 + 50, 4NO + 6H,0

3ananue Ne 3. Kak usmenutcs ckopocts peakiuu 2NO + 0,=2NO2, eciii KOHIIEHTpAIUs HCXOTHBIX
BEIIECTB YBEIMYUTH B 4 paza?

3aganue Ne 4. Kak ciemyer n3MeHUTS KOHIIeHTpanwio HBr, 4To0bI CMECTHTh paBHOBECHE B CHCTEME BICBO?
1) YBenuuwnrts,

2)yMEHBIITUTE,

3)HEe U3MECHHTCS.

3ananue Ne 5.Kak nopnuser yBeqrueHUE TaBICHUS HA CMEIIICHIE PABHOBECHUS B cHCTEME?
4H,0 + Fe«4H; + Fes04

1) Biego;
2)BIIpaRo;
3) He U3MEHUTCH.

3aganue Ne 6. OOpaTumMast peakiust MPOTEKAET M0 YPaBHEHHUIO
2NO + 0,=2NOs-. B cTopoHy Kakoii peakiiuu (IpsSMO HIIN 00paTHON) CMECTUTCS XUMHYECKOE PaBHOBECHE,
€CJIM J1aBJICHUE YBEJIMYUTH B 2 paza?

IMopsiiok BHINOJIHEHHUS] 0TYETA M0 NPAKTHYECKOMY 3aHATHIO

B TETPpAaA HAIMIINTC HOMCP, HA3BAHUC U y‘l€6HYIO OCIIb 3aHATHA.

OtBeThTE Ha BOIPOCHI AJId 3aKPCIVICHUS TCOPECTHUICCKOIO MaTCpHrajia K IIPAKTUICCKOMY 3aHATUIO.
3anuimmure YCIOBHUC 3alaHUS NPAKTUYCCKOI'O 3aHATUS W BBIITOJIHUTC 3aJaHUS.

3anummre BBIBOJ O HpO,Z[eJIaHHOﬁ pa60Te, OTpa3uTEC, HACKOJIbKO YCIICIIHO Bul CIIPpaBUJIUCH C y‘le6HI>IMI/I
3alav4aMU MMPAKTUYICCKOI'O 3aHATH.

Eall oA

HNudopmannonHoe odecreyeHne BLINMOJHEHUS MPAKTHYECKOT0 3aHSATHS

1. I'abpuensa O.C., OctpoymoB W.I'., Octpoymora E.E. u ap. Xumus s npodeccuii 1 cnennanabHOCTEH
€CTECTBEHHO-HAY4YHOIr'0 PpOouJIst: yueOHUK ISl CTYA. YUpeKAeHul cpel. npod. oopasoBanus. — M., 2018.

2. Epoxun 10.M., KoBanesa N.b. Xumust mist npodeccuii u cnenuaibHOCTENH TEXHUYECKOTO U €CTECTBEHHO-
Hay4YHOro npoduiei: yaeOHUK ISl CTYA. YUpekaeHui cpen. npod. odpazoBanus. — M., 2018.
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Pazgen 2. O0mas n HeopraHudeckKasi XUMHS
Tema 2.1. O0mas u HeopraHv4yeckasi XuMus
Hpaxmuttecxoe 3aHamue MS. Pewenue 3a0au na memy memaJlibl, HememaJllbl

IMean padoThI:
Co3aath ycinoBus sl 0000IIEHUS U 3aKPEIVICHUS M3yYCHHOTO MaTepuaa B XOZC BBIIOJHEHHS Pa3InYHBIX
3aJIaHul U pelIeHHs MPOOJIEMHBIX 3a/1a4 O0YYAFOIIUMUCS C YUETOM WX BO3MOXKHOCTEH.

3anauu:
1. IlpumeHeHMe UMEIOMIMXCS 3HAHUM 110 XUMHUHU
2. Cozgarb yciaoBUS JUIsl aKTUBU3AIMK TTO3HABATENBHON ACATENBHOCTH OOYYarOIMXCs Yepe3 BBIMOTHEHUE
TBOPYECKUX 3aJ]aHUH M pelleHre TPpoOIeMHbIX 33124
3. (QopMupoBaHHe y yHaluxcs M0o3HaBATEIHHOrO NHTEPeCca K XUMUH.

OcHaulenue padéouero Mecra:

1. COopHHMK METOANYECKUX yKa3aHWH IJIsl CTYACHTOB 110 BHIMIOIHEHUIO MTPAKTHYECKUX 3aHATHH M0 y4eOHOH
JTUCIUATIINHE «XHUMUS.

2. TaOnuia «Ileproanueckas cucrema XuMudeckux 3emenToB J.M. MenpaeneeBay.

PaGouas Terpap.

4. Tabnuua «PacTBOpUMOCTH cOJeil, KUCIOT U OCHOBAHUHN B BOZAEY.

w

KpaTKue TCOPETUYECCKHUE U yqeﬁﬂo-MeTozmqecmle MaTECPUAIBINIO TEME ITPAKTHYECKOI'o 3aHATUSA

Ecmu B mepmommdeckoit Tabmmre snementoB J[.M.MeHmeneeBa MpoBECTH AUAroHalb OT OCpMILIAS K
acTaty, TO Cjle€Ba BHHM3Y IO JAWaroHanu OyAyT HaxOOUTHCA DJIEMEHTHI, a CIIpaBa BBEPXY — JJIEMEHTHI-
HEMETaJUTBI. DJIEMEHTHI, PACTIONOXKEHHBIC BOJIM3M TUATOHATN — MOIyMETauIbl i Metamionasl (B, Si, Ge,
Sb u ap.), 001a7aI0T ABOKCTBEHHBIM XapaKTEPOM (BbIIEICHBI PO30BBIM I[BETOM).

[To cBoelt XUMHUYECKOH TMPHPOJE METAJUIBI — ATO XUMHYECKHE DIIEMEHTHI, aTOMBI KOTOPBIX OTHAIOT
3JIEKTPOHBI C BHEIIHETO I MPEIBHEIIHEr0 YHEPTe€THIECKOT0 YPOBHEH, 00pa3ys MPH 3TOM TOIOKHUTEITHHO
3apsKEHHBIE NOHBI.

[IpakTidecku Bce METaIbl HIMEIOT CPABHUTENHHO OOJBINNE PAJIYChl M MAJIOE YHCIIO AIEKTPOHOB (OT 1
n0 3) Ha BHEIIHEM DJHEPreTHYecKOM ypoBHe. I MeTaimsmoB XapaKTepHBl HHU3KHE 3HAYCHHS
3IEKTPOOTPUIIATETFHOCTH ¥ BOCCTAHOBUTEIBHBIE CBOCTBA.

Hawnbonee TumnaHbIe METAIUTBI PACIIONOKEHBI B Havalle TIEpHOIOB (HaUYMHAS CO BTOPOTO), Jajee clieBa
HampaBO MeTaJNIMYeCKHe CBOWCTBa ociabeBaroT. B Tpymme cBepXy BHH3 METaUIMYECKHE CBOWMCTBA
YCHIIMBAIOTCSA, T.K YBEITUYHBACTCS PAaIUyC aTOMOB (32 CUET YBEIMYEHHUS YHCIa YHEPTeTHUECKUX YPOBHEH).
OTO TPHUBOAUT K YMEHBIICHUIO JJIEKTPOOTPUIIATENFHOCTH (CIIOCOOHOCTH TIPUTATHBATH JJIEKTPOHBI)
3JIEMEHTOB M YCHUJICHHUIO BOCCTAHOBHUTEIBHBIX CBOMCTB (CIIOCOOHOCTH OTNIABaTh SJIEKTPOHBI APYTUM aTOMaM
B XUMHUYECKIX PEAKIIHAX).

Hemeramner B Ilepuommueckoii Tabnuie [.M.MenaeneeBa HaxomsaTcs B IIPpaBOM BEPXHEM YIiy,
OTTPaHWYHBASACH UArOHANBI0 "0op-acTaT" + BOMOPO/ ¥ TEIHA,KOTOPhIE PACIIONIOKEHBI B JIECBOM BEPXHEM U
MIPaBOM BEPXHEM YTy TaOJHIIbL.

Hemeramnpl — 3T0 XUMHUYeCKre 3IIEMEHTHI, aTOMBl KOTOPBIX MPUHUMAIOT 3JIEKTPOHBI JUTS 3aBepIIESHIS
BHEIITHET0 YHEPreTHYECKOr0 YPOBHS, 00pa3ys MPH 3TOM OTPHUIIATEIBHO 3apsbKeHHBbIE MOHEL. [IpakTndeckn
BCE HEMETAJIbl MMEIOT CPaBHUTENHHO Mallble pPajiyChl W OOJIBIIIOE YHUCIIO AJIEKTPOHOB Ha BHEITHEM
SHEPTeTUYECKOM yYpOBHE OT 4 110 7, IJIs HUX XapaKTepHBI BHICOKHE 3HAYEHUS DIIEKTPOOTPULIATENIEHOCTH U
OKHCITUTEIbHBIC CBOWCTBA.

Bomnpocsl 1715 3aKpenJieHnsl TEOPeTHYEeCKOro MaTepralia K NPAKTHYeCKOMY 3aHATHIO:
1. Kak onpenenuTh MoJioKeHHE METAIJIOB U HEMETAIUIOB B MEPHOINYECKON cCUCTeMe?
2. JlaiiTe onpeienieHue MeTaliam?
3. [aiite onpenenenue HeMeTamaam?
4. Kakue cBOICTBa XapaKTEPHBI AJIs1 METAIJIOB?
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5. Kakue cBoiicTBa XapakTepHbI 1151 HEMETAJUIOB?

3aI[aHHﬂ AJIA MPAKTHYECKOI'o 3aHATUSA:

33IlaHI/Ie 1. 3anonHute Ta6nnuy «CpaBHI/ITCJ'II)HaH XapaKTCPUCTUKA MCTAJIJIOB U HEMETAJJIOBY

JIuHum cpaBHeHus MeTtanibl Hemertasnbl

KoaunuectBo B IICXD

ArperaTtHoe COCTOsIHUE

3J'IeKTp0' U TENJIONMPOBOAHOCTH

KoBKOCTb ¥ INIACTUYHOCTD

3aganue 1. B Tabmuriie ykazaHpl IpU3HAKA METAJUIOB M HEMETAIJIOB, BCE OHU IIEpPEMEIIaHbl, Balla 3a7ada
pacnpeaciinTb, KaKM€ U3 IIPU3HAKOB OTHOCATCA K METaJUIaM, @ KaKM€ K HEMETAJUIaM, XU JOIKNCATh BO BTOpOI71
KOJIOHKE.

KOBKOCTBH

IIIIaCTHYHOCTD

TCIIJIOMPOBOJHOCTDH

AIIEKTPOIPOBOTHOCTh

TBEPJIbIC

JKUIKHE

razoo0pasHbIe

OKHCIINTCIIN

3ananue 2.BcTaBUTH POITyIIEHHBIE CIIOBA B TEKCT

1. ¥V MeTanioB Ha BHEIIHEM SHEPreTUYECKOM YPOBHE .......... 3JIEKTPOHA.

2. Y BCEX METAJTOB HMEETCS ..eouveueeneeneeneeiuaueannnn.. OIeck.

3. Bce meraibl 0 arperaTHOMY COCTOSTHHMEO. .« ..e.eueneen. ... , 38 UCKJIFOYCHUCM.. ... cueueneene.. ..

4. BCEMETATUIBL. ettt L[BETA, 33 UCKIFOUCHUEM METAIIIOB .....c.envennenne.

5. BCce METaIIIBI TTPOBOAT . v e e eeeeeeeeeaeeeeieeannnn.. ) SO

6. OOImHOCTH (PM3UYECKUX CBOWCTB METAJUIOB OOBSACHSACTCS HATMIAEM Y HUX .ouveeeene... .. CBSI3M.

3amanme 3. Pemure tect
1. V atoma dochopa 4nciio 31eKTPOHOB HAa BHEIIHEM SHEPreTUYECKOM YPOBHE U 3apsiz sapa
paBHBI COOTBETCTBEHHO
A)S5,+31 b)5,+15 B)3,+31 TI)3,+I5
2. VI3MeHeHMe CBOWCTB OT METAINIMYECKUX K HEMETANINYECKUM IIPOUCXOUT B PSLy:
A) Mg — Al-Si b)C— B—Li B) Ba—Mg—Ca C) P—Si—Al
3. MoHHas cBsI3b XapaKTepHa JUls
A) Si02 b) KBr ByMg TI)H:S
4. Hanbosp11ast CTeNeHb OKMCICHUS XJI0pa B COEJUMHEHUN
A) KCIO4 b) CI.O B) KCIOs3 I') Cl.0O3
5. K kucnotuem okcugam otHocutcaA) Na,O b) ZnO B) CO, TI') BaO
6. B nenouxe npespamenuit SOz — X — NaxSOg4 BemectBoM X sBISETCS
A) Na2S b) SO2 B) H2S04 I') Na;SO3
7.®@opMyIia COeIMHEHUS YTIIepo/ia, MPOSBIAIOIIEro TOKCHUHbIe (s10BUTHIe) cBoiicTBa A) NaHCOs3
b) Na2.COs3 B) CaCOs I CO




HOpﬂ[lOK BBINOJIHEHHSI OTUYETA 110 NPAKTHYCCKOMY 3aHATHIO

B TETpaar HAIIMIINTC HOMCP, HA3BAHUC U yl{e6Hy10 OCIIb 3aHATHA.

OtBeThTE HA BOIPOCHI JId 3aKPCIVICHUSA TCOPETUICCKOI'0 MaTCprajia K MMpakKTUICCKOMY 3aHATHIO.
3anummre YCJIOBHE 3aJaHUA ITPAKTUYCCKOI'O 3aHATHUSA W BBIIIOJIHUTC 3aJaHUA.

3anummre BBIBOJ O HpOI[eJ'IaHHOﬁ pa60Te, OTPAa3uTEC, HACKOJILKO YCICIIHO Bri CIIpaBHUJIUCH C
y‘{C6HI)IMI/I 3aJad4aMiy NPaKTUYCCKOro 3aHATHUA.

el A

HH(I)OpMaIIHOHHOG odecreyeHne BLIIOJTHEHNS NPAKTHYECKOI'0 3aHATUSA

1. I'aopuensn O.C., Octpoymos N.I'., Ocrpoymora E.E. u np. Xumus ans npodeccuit u crenuaibHOCTeH
€CTECTBEHHO-HAYYHOT'0 TPOGMIISL: YUeOHUK JUTSl CTY/l. YUPSKISHUM cpen. mpod. odpasopanus. — M., 2018.
2. Epoxun F0.M., KoBanepa N.b. Xumust mist npodeccuii u crenuantbHOCTEH TEXHUYECKOTO U eCTECTBEHHO-
Hay4HOro mpoduIei: yueOHUK IS CTYI. YUPEXKICHUH cpen. npod. oopazoBanus. — M., 2018.
http://www.college.ru/chemistry/

http://www.hemi.nsu.ru/

https://xumuk.ru/

http://fcior.edu.ru/

http://school-collection.edu.ru
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Pazgen 2. O0mas n HeopraHudeckKasi XUMHS
Tema 2.1. O6asi U HeopraHuYecKass XUuMHSA

Hpaxmuuecxoe sanamue NeQ«Bzaumoceasv Knaccos Heop2anuvyecKux COCOUHEHUIL.

Hean paéoTsl:
CucremaTH3UpOBaTh U 00OOUINTH TEOPETUUECKUE 3HAHUS IO HOMEHKIIAType, KIacCH(PHUKAIUN U CBOWCTBAaX
OCHOBHBIX KIIACCOB HEOPTaHWYECKMX COCTUHEHUH, OOBSICHUTh T'EHETHYECKYIO CBS3b MEXKIyKIaccaMH
BEIIICCTB
3anauu:

1. npuMeHeHUEe UMEFOIIMXCS 3HAHUH

2. yMeTh ONpeNeNnsaTh Kiacc BellecTBa MO (opMmyie,coCTaBIATh XUMHUYECKHE (HOPMYIIBI BEIICCTB

Pa3IMYHBIX KJIACCOB, 3aMMCHIBATH YPABHEHUS PEAKINUN, PACCTaBIATHKOIPPHUIIMEHTHI.
3. (QopMupoBaHHe y ydaluxcs MOo3HaBATEIHLHOTO HHTEPECca K XUMUH.

IIpoao/LKUTENbHOCTD: 24.

OcHamenue padoyero Mecra:
1. COopHHMK METOAWYECKHX YKa3aHWH IJIs CTYACHTOB IO BBITIOIHEHHUIO MPAKTHYECKUX 3aHATHH M0 YIeOHOM
JUCIUATIINHE «XHUMUS.
Tabnuna «[lepuoauueckas cucteMa XxuMmuueckux snemeHToB J1.M1. MeHaeneeray.
Pa6ouast rerpanp.
Kaprouku — 3amanus.
Kanbkynsrop.

arwn

KpaTmle TCOPETUYECCKUEC U y‘leﬁHO-MeTOIll/I‘leCKl/le MaTepuajbl
M0 TEME MPAKTHYCCKOI0 3aHATHUSA

BbI y)xe 3HaeTe, 4TO MHOTHE MPOCTHIC BEIIECTBA — METAJUTBI U HEMETAJIbl — COCIHHSIOTCS C
KHCJIOPOJIOM, 00pa3ysi OCHOBHBIC U KHCJIOTHBIC OKCHIBI. BaM Taxke M3BECTHO, YTO OCHOBHBIC H
KHCJIOTHBIE OKCHIIbI, TIPUCOCAMHSIS BOJY, MPEBPAIIAIOTCS B THAPATHl OKCHIOB, WJIH THAPOKCH/IbIL,
KOTOPBIE JIENIATCS Ha OCHOBAHUS U KUCIIOPOJICOCPIKAIINE KUCIOTHI. Tak, BBIICYKa3aHHBIH OKCH]T
KaJbllUsg B pe3ylbTaTe TuapaTanuu oOpaszyerT ruapokcus — ocHoBanue Ca(OH), a okcun
docdhopa(V) mpepamiaeTcs B TUAPOKCHI, sBistomuiicss kuciaorod HsPOs. T'mapokcumbr ke,
pearupysi ¢ IpyrdMHu BellecTBaMu, o0pa3yroT coiu. [TocnenoBaTreabHOCTh BCEX MEPEUHCICHHBIX
MpeBpaIleHUuil MOXKHO U300pa3uTh B BHJIC OOIICH CXEMbI, B KOTOPOH MEPEX0/Ibl OT BEUIECTB OIHUX
KJIACCOB K BEIIIECTBAM JPYTUX KJIACCOB YCIOBHO N300paKEHBI CTPEIIKAMHU:

npocTrbeie
— OoOKCHABLI — rHAPOKCHIABLI e coJiH
BelLllecTBA

I'eneTndeckas CBs3b — 3TO CBS3h MEXK]Y BEIIECTBAMH Pa3HBIX KJIACCOB, OCHOBaAaHHAS HA WX
B3aMMOITPEBPAIICHUSIX U OTPAKAIOIIAS STUHCTBO X TIPOUCX 0K ICHUS.

I'enerndeckuii psix Meramuia oObeTUHSET:

—  OJHUH H TOT K€ 3JIEMEHT-METAILI,

— BEIEeCTBa pa3HbIX KIaCCOB, 00Pa30BaHHBIE STUM METAILIIOM;

—  B3aUMOIIPEBpAIEHNUs BEIIECTB Psia.

I'enernveckuil psx HemMeTaia O0bETUHSET:

—  OJIMH M TOT K€ 3JIEMEHT-HEMETAILT,;

—  BEIECTBa Pa3HbIX KIaCCOB, 00Pa30BaHHBIE STUM HEMETAILIIOM;

— B3aUMOIPEBpAllECHUs BELIECTB psa.

Paovt memannoe u ux coeounenui




Kaxxnplii Takoil psiJy COCTOUT U3 METaJuIa, €0 OCHOBHOI'O OKCHJIa, OCHOBAHMS U JIFOOON COJM 3TOTO
Ke MeTajula:

OCHOBHBIH
OKCHI,

MeTAaJlJl (OCHOBHBIH

THAPOKCHI,)

COJ1b

‘ OCHOBaH#He ‘

ITpuBeneM nMpHuMepbl TAKUX PALOB.

Psa KaabLums: Ca —~ CaO — Ca(OH), — CaCl,;

Psan natpusn: Na — Na,O — NaOH —  NagzPOy,;
Psaa maraus: Mg — MgO — Mg(OH), — Mg(NO;),;
Psin >xkesiesa: Fe — FeO — Fe(OH), — FeSO,.

I[HSI nepexoga OT MCTAJUIOB K OCHOBHBIM OKCHAaM BO BCCX J3TUX PAdaxX HCIOJbB3YIOTCA
peaKUuMu COCAMHEHUS C KUCIOPOIOM, HAIPUMED:
2Ca + O, =2Ca0;
2Mgo + O, =2MgO.
Hepexon OT OCHOBHBIX OKCHJIOB K OCHOBAHHAM B IICPBLIX JIBYX PAJaX OCYHICCTBIIACTCA IIYTEM
M3BECTHOM BaM peaKUMH r'HApaTaluu, Hanpumep:

CaO -+ H,0O = Ca(OH),.

Uro kacaercs MOCIENHUX ABYX PSIOB, TO cojiepkamuecs B HUX okcuasl MgO u FeO c¢ Bonoi
HE pearupyroT. B Takux cimydasx A NOJy4eHUs] OCHOBAHMM 3T OKCHJIbI CHavaja MpeBpalaioT B
COJIM, a y’Ke UX — B ocHoBaHHU. [loaTomy, Hampumep, Ui OCYIIECTBICHHS Mepexoaa OT OKCHUIa
MgO k rugpokcury Mg(OH)2 ucnonb3yroT nocieoBaTebHble PeaKIiuu:
MgO + H,SO,= MgSO, + H,O;
MSSO, + 2NaOH = Mg(OH),| + Na,SO,.

Paowvt nememanioe u ux coeournenu
Kax b1l Tako¥ psii COCTOUT U3 HEMETAJIa, KUCJIOTHOTO OKCU/IA, COOTBETCTBYIOIIEH KUCIOTHI
U COJIM, COAEPIKAIICH OCTATOK ATOM KUCIIOTHI:

. KHCcJ10Ta
KHCJIOTHbIH -
HemMeTaJlJa — —3= ( KHCJIOTHBIHA — COJiIb

OKCH,
= rUAPOKCHI, )

I'lpuBenem nNpuMepbl TAKHX PHOAO0B.

Psan docdopa: P — P,.O; — H;PO, —  NasPO,;
Psg yraepoaa: C — CO, — H,.COg — CaCOg;
Psg cepsbi: S =3 SO, =3 H.SO; — MgSOg;
Psn kpeMHUs: Si — SiO, — H,SiO; — K,SiO;.

I[J'ISI nepexoga OT HEMETAJJIOB K KHCJIOTHBIM OKCHJAAM BO BCEX 3THUX PAdaX HUCIOJIB3YHOTCA
pCaKuu COCIUHCHUA C KUCIIOPOAOM, HAIIPUMCEDP:

4P + 50, = 2P,0s;
Si+ 0, = SiO0,.

Hepexon OT KHUCJIOTHBIX OKCHUJOB K KHCJIOTaM B IICPBLIX TPEX pAAaX OCYIICCTBIIACTCA IYTEM
HM3BECTHOM BaM peaKknuu ruipataliiu, HalIpuMep:

PQOS + SHEO = QH3PO4

OpHako BBI 3HAETE, UTO COAEpIKAIIUNCS B TochneaHeM psay okcua SiO2 ¢ BOJOM HE pearupyer.
B 3ToM cnyyae ero cHauana npeBpalaoT B COOTBETCTBYIOUIYIO COJIb, M3 KOTOPOH 3aT€M MOJIy4atOT

HYXHYIO KUCIIOTY:



Si0, + 2KOH = K,SiO, + H,0;
K,SiO; + 2HCI = 2KCl + H,Si0,].

HGPGXOI[BI OT KHCJIIOT K COJISIM MOTYT OCYHICCTBJIATBHCA HM3BCCTHBIMHM BaM pCaKOUAMHU C
OCHOBHBIMHU OKCHAaAMH, OCHOBAaHUAMM HUJIN COJIAMH.

AJIFOpI/ITM PCIICHUA KIHECIMOYKW)>:

Hanummre ypaBHEHUS, C TOMOIIBIO KOTOPBIX MOYKHO MOJIYYUTh CIEAYIOLIME IPEBPAILICHHUS:
Al — AI(NO3)3 — AI203 — AI(OH)3 — K[AL(OH)4] — AICI3 — AI(NO3)3 — AIPOA4.

1.BHuMaTenbHO NPOYNTaiTe YCIOBHE 3aJa4H.

2.BpInmummTe nenovYKy OTAeNbHO, U3 YCIOBHS 3aaui. Bl MokeTe MpoHyMepoBaTh KOJIWYECTBO PEAKIINI U
M BemiecTB st ymoOcTtBa. [loMHHTE, 4TO KaxkIoe clenyrollee BEIIECTBO SIBISETCS WCXOMHBIM JUIS
nocnenyroriero. Onpenenure K KaKOMy Kiaccy BEIIECTB OTHOCUTHCS KaXKAbIN wieH 1enodku. 1loa nepBeiM
HOMEPOM CTOUT METAJLI AITFOMMHUH. HNCXOOHBIM HNPOAYKTOM pEaKUWH NOJLKHA CTaTbhb COJIb. Ilo cBolicTBam
METaJlJIa, COJb MOJY4YaeTcsl MpU B3aUMOJACUCTBUU C KHUCIOTOM. B gaHHOM ciydae ¢ a30THOW KHUCIJIOTOM.
[Ipoananu3upyiiTe BO3MOXKHA Ji 3Ta peakius. CocTaBbTe CXeMy YpaBHEHUsI, pacCcTaBbTe KOI(P(PUIIUECHTHI.
ITepBoe npeBpaleHue rorosa. Jlanee cieayite mar 3a I11aroMm, MOCTENEHHO MPOJBUTASCh K TMOCIETHEMY
BEIIECTBY, ocdary amroMHHUSL.

3.IIpoBepbTe cebs eme pa3. [IpobGerurech B3MISAAOM IO YPAaBHEHUSIM PEAKIIHIA, IPOBEPHTE BE3JIE JIU CTOST
HyXHble  Kodpdunmentel. He  3a0yapre  mpaBwibHO  OQOPMUTH  YpaBHEHHS  PEAKIIHH.
Pemienue

1.Al + 6HNO3(konm.) => AI(NO3)3 + 3NO2 + 3H20

2.4AI(NO3)3 => 2AL203 + 12NO2 + 302

3.AI203 + 3H2S04 => Al2(S04)3 + 3H20
Al2(S04)3 + 6NaOH => 2AI(OH)3 + 3Na2S04

4.Al(OH)3 +KOH => K[AI(OH)4]

5.K[AI(OH)4] + 4HCI => KCI + AICI3 + 4H20

6.AICI3 + 3AgNO3 => AI(NO3)3 + 3AgClI

7.AI(NO3)3 + K3P0O4 => AIPO4 + 3KNO3

3agaHus 11 NPAKTHYECKOT0 3aHsATHS

Pemnte «emoyxku» caMoCTOSAATEIbHO:

Ca — CaO — Ca(OH), —CaCl,
Mg—->MgO->Mg(OH),—>MgCl,
Cu->CuO->CuCl,>Cu(OH),~>CuO
Ba — Ba(NOs), — Ba(OH), —» BaO
Zn —Zn0O —Zn(0OH); = ZnS0O,
Cu— CuO — Cu(OH), — CuO
Fe —> FeCl, —» Fe (OH), — FeO
Ca —» CaS0O; — Ca(OH), —» Cao
Si — Si0; — H,Si03 — K5Si03
N, = N;0s — HNO3 — NaNOs
0, —> H,0— H; > HCI

H, —> H,0 — Ca(OH), > CaO
Fe — FeO — Fe(OH), — FeCl,


https://www.kakprosto.ru/kak-117927-kak-otlichit-etanal-ot-etanola
https://www.kakprosto.ru/kak-884606-svoystva-ugleroda-kak-himicheskogo-elementa
https://www.kakprosto.ru/kak-63464-kak-smeshivat-kislotu-i-vodu
https://www.kakprosto.ru/kak-123878-kak-napisat-elektronno-graficheskuyu-formulu
https://www.kakprosto.ru/kak-120175-kak-pisat-ionnye-uravneniya
https://www.kakprosto.ru/kak-842240-chto-takoe-translit

Ca— CaO — Ca(OH); — Ca(NO0s);

K-> KO - KOH — K;SO4
Na - Na,O — NaOH — NaxCOs
P— P05 > H3POs— NazsPOy
Mg — MgO — Mg(OH); —> MgSOx
Ba —» BaO— Ba(OH), » BaCl,
Ca — Ca0O — Ca(OH); —Ca(NOs3);
CU(O H)2 — CuO — CuCl;— Cu(OH);
S — SOz — HzSOs — CaSOs
FE(OH)3 — Fe)03 — Fez(SO4)3 — Fe(OH)3
P— P205 — H3PO4 — Na3PO4
Hzo — 02 — C02 — CaC03
Fe(OH); — FeO — Fe — FeCl,
C— C02 — Na2C03 — HzCOs

HOpﬂlIOK BBINOJIHEHHU S 0TYETA MO NPAKTHY€CKOMY 3aHATHIO

1. B terpanu HamummTe HOMEp, HA3BaHWE U y4EOHYIO IIeb 3aHATHSI.

2. 3anumuTe B TETPaJib AITOPUTM PEUICHHS IIEMOYeK MpeBpaIeHnH.

3. amnuiure YCII0OBUE 3aJaHusd MPAKTUYCCKOIr'o 3aHATUA, BBIIAHHOTO IMIPENOAaBaTCIEM, HBBIIIOJIHHUTE
3aJIaHHS.

4, 3anummTe BHIBOJ O MPOJAEIAaHHON paboTe, oTpa3nuTe, HACKOILKO YCIEITHO BBl ClIpaBMINCh ¢ YICOHBIME
3a/1la4aMy TPAKTHYECKOTO 3aHATHS.

HH(lJOpMaIIHOHHOG o0ecrneyeHne BHITIOJTHEHHUSA MNPAKTHYIECCKOI0 3aHATUSA

1. T'abpuensa O.C., OctpoymoB N.I'., Octpoymosa E.E. u np. Xumus s npodeccuit ¥ creruaabHOCTEH
€CTECTBEHHO-HAYIHOT'0 PO IIIS: YICOHUK IS CTY. YIPSKACHUH cpell. mpod. oopa3oBanus. — M., 2018.
2. Epoxun }0.M., KoBaneBa 1.b. Xumus mist mpodeccuii n cnenuaibHOCTEeH TEXHHUIECKOT'0 H €CTeCTBEHHO-
Hay4JHOTO TIpodmIeii: yueOHUK UTs CTy. YIpeKaeHui cpen. mpod. odpa3oBanns. — M., 2018.
http://www.college.ru/chemistry/

http://www.hemi.nsu.ru/

https://xumuk.ru/

http://fcior.edu.ru/

http://school-collection.edu.ru



http://www.college.ru/chemistry/
http://www.hemi.nsu.ru/
https://xumuk.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/

Pazpnen 2 «Opranunyeckast Xumus»
Tema 2.2. Opranudeckasi XuMusi

Ilpakmuueckoe 3anamue N 10. «Cocmasnenue uzomepos u 20Mon0206».

Hean paéoTsl:

chopMUpOBaTh MpezcTaBiIeHNe 00 N30MepHHr, n3oMepax 1 romosnorax. ChopMHpOBaTH YMEHUE COCTABIISTD
HU30MCPBI W TOMOJIOTM OPraHUYCCKHUX BCIICCTB Ha OCHOBE 3HAHUN TeOpI/II/I XUMHUUYCCKOTO CTPOCHUMA
OPraHnvYCCKNX BCIICCTB.

3apaum:

1. 3akpenuTh TeOpETHUECKHE 3HAHUS 00 N30MEpUN OPTaHNYECKUX COECAUHEHUH.
2. OtpaboTaTh HABBIKKA COCTABJICHUS (DOPMYJI U30MEPOB M TOMOJIOTOB.

3. OTBEeTUTH Ha BOMPOCHI JJIS 3aKPEIIICHNs] TEOPETHYECKOT0 MaTepHara.

4. BBITTOTHUTH MPaKTHYECKUE 3a/1a4H.

5. HayuuTbcs TpaMOTHO OOPMITATE M peliaTh 3aJaum.

IIpoao/LKUTENBHOCTD: 24.

OcHamenne padoyero Mecra:
1. COopHHMK METOAWYECKHX YKa3aHWH IJIs CTYACHTOB IO BHITIOHEHHUIO MPAKTHYECKUX 3aHATHH M0 YIeOHOM
TUICIUTITIHE «XUMUSD.
2. TaOnuma «Ileproanueckas cuctreMa XuMHUYecKuX syieMeHToB JI.. MeHeneeray.
3. TabOmnwuma «I"omooruaeckuit psan MpeIeIbHBIX YTIIEBOIOPOIOB (ankxaHOB)
HOPMAaJIBHOTO(HEPa3BETBIEHHOI0) CTPOCHHUS U MX OJJHOBAJICHTHBIE PaIUKAIIBD».
Pa6ouast rerpanp.
Pyuka.
Kanskynsarop.

SRS o

Kparkue TeopeTHueckue u y4eOHO-MeTOAUUYECKHE MATEPH AJIBI
Mo TeMe NMPAKTUYECKOT0 3aHATHS

OcHoOBHBIE MOJ10KEHNS TEOPUU CTPOEHUSI OpraHnvyecKux coequHenuii A.M.bytieposa (1861)
1. AToMBI B MOJEKyJIaX OPTaHUYECKHX COCIMHEHUH HAxXOmATCs He B OecHopsaike, a B ONpeneseHHOM
MOCJIEAOBATEILHOCTU B COOTBETCTBUH C BaJCHTHOCTHIO.
2. CBoiicTBa BEIIECTB 3aBHCAT HE TOJBKO OT KAYECTBEHHOTO M KOJIMYECTBEHHOIO COCTaBa, HO M OT
B3aMMHOTI'0 PACIIONIOKEHUS aTOMOB, T. €. XUMHUYECKOH CTPYKTYPHI BEILIECTB.
3. 3Has CBOICTBA BEILIECTBA, MOXKHO MPENCKA3aTh CTPYKTYPY 3TOr'O BELLIECTBA.
4. 3Has CTPYKTYpY BELIECTBA, MOKHO MPEACKA3aTh CBOWCTBA 3TOr0 BEILIECTBA.

5. ATOMBI U TPYHIIBI aTOMOB B MOJIEKYJIaX BEIIECTB OKA3bIBAIOT APYT Ha pyra B3aMMHOE BIUSHHE.
I'omoJi0ru — 3T0 CoenMHEeHNUs, KOTOPBIE CXOIHBI 0 CTPOEHUIO U XUMUYECKHM CBOMCTBAM, HO OTIIMYAIOTCS
10 COCTaBY MOJIEKYJI Ha OJIHY MJIM HecKojbko rpynn CH2, koTopast Ha3bIBaeTCsi TOMOJIOTMYHOM pa3HHUIIEH.

I'omoniorn 00pa3yroT romosoruyHele psiapl. ['omMonorndeckuét psg — 3TO psid COCOUHEHUH,
CXOIOHBIX IO CBOEMY CTPOCHHIO M XMMHUYECKHM CBOMCTBaM, KOTOpPbIE OTIMYAIOTCA APYr OT Apyra IO
COCTaBY MOJIEKYJI Ha OJJHY MJI HECKOJIbKO T'OMOJIOTMYHBIX pu3HUL -CH2.

Uzomepuss — 3T0 siBJIEHHE CYLIECTBOBAHUS COCIMHEHHUH, IMEIOIINX OJANHAKOBBIM Ka4eCTBEHHBIN U
KOJIMYECTBEHHBIN COCTaB, HO Pa3IWYHOE CTPOEHHE U, CIeJOBATEIbHO, pa3Hble CBOWCTBRA.

Hampumep, npu conepxkanuu B Mojiekyne 4-x aTtomoB yriepoga u 10-Tu atromMoB Bomopoja
BO3MOXKHO CYIIIECTBOBaHHE 2-X U30MEPHBIX COCMHEHH (PUCYHOK 1).



Hzomepsi coctapa Cq4Hig
i f i
Lo H-C—C—C-H
H-C—C—C—C-H [ ‘ I
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H HHH H-C—H
|
H
#-ByTan HaobyTan
(r.3am. -0.5°C) (r.3om. -11.4°C)

Pucynok 1. M3omepsl coctaBa C4Hig

H30Mepbl, XUMHUUYECKHE COCAMHCHHUS, OIMHAKOBBIC II0 COCTaBy M MOJICKYJISIPHOM Macce, HO
pa3IHYaroNIrecs 1Mo CTPOSHUIO M CBOMCTBAM (XUMUYECKHM U Qu3ndeckuM). Mzomepus otkpeita B 1823T. 1O.
JIubuxom.

PaznuuaroT 1Ba OCHOBHBIX BHJIAa HW30MEPUU: CTPYKTYPHYIO U TPOCTPAHCTBEHHYIO
(crepeonsomeputo). CTpyKTYpHBIE U30MEPhI OTJIIMYAIOTCS APYT OT ApYra MOPSAKOM CBSI3€H MEXITY
aTOMaMHU B MOJIEKYJIe; CTEpPEOM30MEpPbl — PpACIOJIO)KEHHEM AaTOMOB B IPOCTPAHCTBE IpHU
OJIMHAKOBOM TIOPAJIKE CBSI3€H MEXKIy HUMHU.

CTpykTypHasi uU30MepHsi TOJApa3JeNseTcs Ha HECKOJIbKO pa3sHOBUAHOCTEH. M3omepus
ckenera OOyCJIOBJIEHA Pa3jIMYHBIM MOPSAKOM CBSI3U MEXAY aTOMaMM Yriepoja, o0pa3yrouumMu
CKENIET MOJIeKYybl. Tak, MOXET CYIIECTBOBATh TOJIBKO OJWH HEUWKIMYECKHH HAaCHIICHHBIA
yrieBosiopos ¢ Tpemsi aroMamu C — mpomad (I). YrieBogopomoB Takoro ke THIA C YETHIPhMS
atomamu C moxeT ObITh yxe nBa: #-OytaH (II) u uzo6yran (II), a ¢ nareto atomamu C — Tpu: -
nenTaH (IV), uzonentan (V) u neonenran (VI):

st yrneBogoposia CooHa2B03MOXKHO yoxe 366 319 m3omepos.

IIpocTpaHcTBeHHAsT W30MepHsl TIOApPA3ACIsACTCS Ha JBa BHUJA: T€OMETPHUYECKYHO (IIHC-
TPaHC-U30MEPHUIO) U ONTHYECKylo. ['‘eomerpuueckass M30MepUs CBOMCTBEHHA COEIUHEHUSM,
conepkamum aBokHBIE cB3U (C = C, C = N m 1ap.), ¥ HEaApOMATHYCCKUM ITUKIHYCCKUM
COEIMHEHUSIM; OHAa O0OYCIIOBJIEHA HEBO3MOXKHOCTHIO CBOOOJHOTO BpallleHHs aTOMOB BOKpYT
JIBOMHOM CBSA3M WM B LUKIE. B 3THX cilydasx 3aMeCTUTENH MOTYT OBbITh PacIoJIOKEHbI JIUOO I0
OJIHY CTOPOHY INIOCKOCTU JIBOMHOM CBSI3U WJIM LUKJIA (LIUC-TIOJI0XKEHHE), TMO0 MO pa3Hble CTOPOHBI

(TpaHC-TI0JI0KEHUE). c- TPpaHc-
Onrryeckas M30MEpHs CBOMCTBEHHA MOJIEKYJaM OPraHMYECKHMX BEIIECTB, HE HMMEIOIIUM

INIOCKOCTH CUMMCTPHHU (HJ'IOCKOCTI/I, pasz[enfﬁomeﬁ MOJICKYIY Ha ABC 3CpKaJIbHO TOXICCTBCHHBIC
HOJ'IOBI/IHBI) M HC COBMCIIAOINIMMCA CO CBOMM 3CpPKaJIbHBIM OTO6pa)KeHI/IeM.

3epkano

Aaroputm 1.1. CocTaBiieHre NOJHBIX H KPATKUX CTPYKTYPHBIX GOpMYJI YIJIeBOJIOPOAOB
3aoanue. Cocmasume ROIHYIO U KpAmKYI0 cmpykmypHule ghopmynst nponana CsHs.

Pemenmue:

1. 3anmucaTh B CTPOUKY 3 aToMa yriepoaa, COSAUHUTh UX CBA3SIMU:

C-C-C.

2. Jlo6aBuTh yepTOUYKH (CBS3M) TaK, YTOOBI OT KAXKJIOI'O aTOMa yriiepojia OTXOIWIO 4 CBS3H:



HHH

| ||
H=C—-C—C—H.

| | |

HHH
3. 3amucaTh KpaTKyIO CTPYKTYPHYIO (GOpMYITy:
CHs—CH>-CHs

Aaroputm 1.2. CocraBienue (popmyJ H30MepoB

3aoanue. Cocmasumo gpopmynvt uzomepos nenmana CsHio,

Pemenue:
1. 3ammcaTh yriiepoaHble CKEJIEThl M30MEpPOB, YMEHBIIAS YHMCIIO aTOMOB yIiIepoja B OCHOBHOM
IEeIH, TaKUM obpazom pa3BeTBIISAA YIJIEPOIHYIO enb:

2. PaccraBuTh aTOMBI BOJOPOJa M MPEICTaBUTh CTPYKTYpHbIE (OPMYJbl B COKPAIlEHHOM BH/JIE:

CH,~CH,~CH,—CH,—CH,,

CH,
I
CH,~CH-CH,~CH,, CH,~C—CH,.

| |
CH, CH,

Aaroput™m 1.3. CocraBienue ¢popmMy.J1 rOMOJIOTOB

3aoanue. CocTaBUTH GOPMYJIIBI IBYX TOMOJIOTOB IS BEIIECTBA, UMEIOIIEr0 CTPOCHHE:
CH,~CH-CH,~CH,~CH, (C.H,,).
CH,
Pewenue
1. CocraBmisst ¢hopMyiTBl TOMOJIOTOB, YBETHYMBAaEM WM yMeHbImaeM uuciio rpynn CHo B ocHOBHOH merw,
COXpaHss CTpOeHHUE (pa3BETBIICHHUE).
[IpuBeneHs! ABa HU3MIMX TOMOJIOTA!
CH}—CH—CH:—CHV CH,—CH—CH &
CH, CH,

Bomnpocs! 1151 3aKkpenJieHUs TEOPETHYECKOr0 MAaTEPHaJIa K MPAKTHYECKOMY 3aHATHIO

1. Yto m3yyaer opraHn4ecKasi XUMus?

2. [lepeuncnuTe 0COOCHHOCTH CTPOCHUS U CBOMCTB OPraHUYECKHUX BEIIECTB.

3. Kakwme BemiecTBa Ha3pIBarOT M3oMepamMu? IlpuBenuTe mpruMepsl.

4. ChopmynupyiTe OCHOBHBIE ITOJIOKEHUS TEOPUH XMMHUYECKOT'O CTPOSHHS OPTaHNYECKUX COCTMHEHUN
A.M.bytneposa.

3amanus 1A MPAKTHYECKOT0 3aHATHS:

3ananue 1.IlocTponTh BCEBO3MOXKHBIE H30MEPHI [T JAHHBIX HOPMYI

Bapuant 1 Bapuant 2
CsH14 CsHi
CeHig C7His

3ananue 2.IlocTpouTs 1Ba ToMonora Juis AaHHBIX (HOpMyIT




BapuanTt 1 BapuanT 2

I CHS“fi-'-ﬂl-l;,_—(%l-|—GH3J

CH3 C.Hﬁ CHg

© 5S5terka.com

HOpﬂ[{OK BBINOJIHEHHU S 0TYETA 1O NMPAKTHY€CKOMY 3aHATHIO

1. B rterpaau HanmummTe HOMEpP, HA3BaHUE U y4EOHYIO II€Tb 3aHATHUS.

2. OrtBerbTe Ha BOMPOCHI JIJISI 3aKPEILICHUs] TEOPETUIECKOT0 MaTepHralia K MPaKTHYECKOMY 3aHSATHIO.

3. 3anmmmTe HOMEp U YCJIOBHE 33J]aHUs COTJIACHO BAPUAHTY W BBITIOJHUTE 33 JIaHHS.

4. 3anuiuTe BBIBOJ O MPOJIEIaHHON paboTe, OTpa3uTe, HACKOIBKO YCIEeNTHO Bbl cripaBriiNCh ¢ y4eOHBIMU
3a/la4aMy TPAKTHYECKOT0 3aHATHS.

I/IH(l)OpMaIlI/IOHHOG odecreyeHne BLINOJHEHNUS NPAKTHYECKOI'o 3aHATUSA

1. I'aopuensa O.C., OcrpoymoB N.I'., Ocrpoymora E.E. u np. Xumust 1t npodeccuii U crieldaibHOCTel
€CTECTBEHHO-HAYYIHOT'0 IPO(HIIs: yUeOHUK IS CTY/. yUpeKJIeHUH cpen. npod. odpazoBanus. — M., 2018.
2. Epoxun F0.M., KoBanera W.b. Xumus s npodeccuii v creluaibHOCTSH TEXHHYECKOr0 U €CTECTBEHHO-
Hay4HOro mpoduieii: yueOHUK T CTYI. YIPEKISHUM cpe. mpod. odOpasoBanus. — M., 2018.
http://www.college.ru/chemistry/

http://www.hemi.nsu.ru/

https://xumuk.ru/

http://fcior.edu.ru/

http://school-collection.edu.ru
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Tema 2.2. Opranudeckasi XuMusi
Ilpakmuueckoe 3auamue Nell«Cpaenenue ceoiicme Kpaxmana u yeunroi03sl».

ean pa6oThl:

N3yunTe BaXkHeWIIIHE OTHUCaXapUAbl: KpaxMall U LIEUTI0N03Y B CPAaBHEHUH UX CTPOEHHUS, CBOICTB,
TIPUMEHEHHS ¥ 3HAUEHHS B IPUPOJIE

3anaum:

1. CpaBHUTH CTpOEHHE KpaxmMaja M HeJIII0I036I;

2. ChopMupOBaTH YMEHUS IPOBOJUTH JIOTUYECKYIO CBSI3b MEX/y CTPOCHUEM U CBOHCTBAMH BEIIECTB

3. ®opMupoBaHUE HABBIKOB M YMEHHI HHPOPMAIIMOHHO — TIOUCKOBOW JESTENbHOCTH

4. dopMupoBaHKE MO3HABATELHOIO HHTEPECca K HayKe Y4eOHOro IpeiMeTa U K METOJIaM UCCIIeIOBaHNSI.
5. BemonHeHne mpakTH4ecKkoro 3aAaHus

OcHauienue padbouero Mecra:

1. COopHHK METOMWYECKUX YKa3aHWU IJISl CTYJACHTOB IO BBITTOJIHEHUIO TPAKTHICCKUX 3aHATHH MO YIeOHOM
JCITUTUTIHE <« XUMHSD».

KomnbroTep
MIPOEKTOpP
WHTEpaKTUBHAS JJOCKa
Mpe3eHTanns

00pas3Iel Kpaxmala U IeJUTIoN03HI,
pabouas TeTpan

No g bk w

Kparkue TeopeTHueckue U y4eOHO-MeTOAUYECKHE MATEPHAJIBI
Mo TeMe NMPAKTUYECKOT0 3aHATHS

Ioaucaxapuabl — yYrjeBoAbl, B MOJIEKY/JAaX KOTOPbIX MHOIOKPATHO IOBTOPSIIOTCS OCTATKH
HUKJINYECKOH (POpMBI IJIIOKO3bI.

CocraB Bcex mojmcaxapuaoB BeIpaxkaercs  ¢opmyinoi (C6H1005)n. Bcee monmcaxapuisi
MIOJBEPIatOTCs TUAPOIN3Y, IPOLYKTOM KOTOPOT'O SBISETCS TIIIOKO3a!

(C6H1005)n+NnH20—NnC6H1206.

K monucaxapumam oTHOCATCS KpaxMadl, TIUKOTeH (KUBOTHBIA Kpaxmall) U IIeJUTI0NI03a (KIeTYaTKa).

Kpaxmau sBnsiercsi 3amacHbIM BEILIECTBOM PACTeHUWH U IIMPOKO pacmpocTpanéH B npupoge. OH B
OONBIINX KOMMYECTBAX COAEPKUTCS B 3€pHAX PXKH, MILEHULBI, KYKypY3bl, B KIIYOHIX KapTodens.

Ob6pasyercst Kpaxmall B KJIETKaX PaCTEHUH U3 TIFOKO3bI:

nC6H1206—(C6H1005)n+nH20.

Umcio noBTOPSIOMINXCS CTPYKTYPHBIX 3BEHBEB B MAKPOMOJIEKYJIE Kpaxmajia MOXKeT Kojae0aTbes
ot 100 o 6000. OtHOCHTENBHAS MOJIEKYIIIPHAs MAacca MOJIEKYJI TOXKE CHIIbHO pa3indaeTcs.

MakpomornekyJibl Kpaxmaiia IMEIOT JMHeilHoe 1 pa3BeTBJIEHHOE CTPOCHHUE.



Puc. 1. Monexynvt kpaxmana

Kpaxman — ©Oenoe amopdHOE BelIecTBO, HEpPACTBOPUMOE B XONOAHOH Boxae. B ropsueil Bome oH
HaOyxaer u obpasyer kieiictep. He nmeer Bkyca.

XapakTepHasi peakiusi Kpaxmaia — peakuus ¢ uoaoMm. [Ipu neiicTBuu pacTBopa MOAa Ha Kpaxmal
o0pasyercsi COoelMHEHHE CHHEro LBeTa. OTY PEakUUI0 HCHOJB3YIOT AJISl KadyeCTBEHHOT'O OMNpEACIeHUs
Kpaxmara.

Puc. 2. Jleticmsue uooa na xpaxmarn

Kpaxman BXOAWT B COCTaB MPOAYKTOB MUTAHUS U SBIISIETCS OCHOBHBIM HCTOYHHKOM YTJIEBOJOB B
OpraHu3Me YellOBeKa.

B opranmsMe kpaxmai moiBepraercss THAPOIU3Y IOJ JeWCTBHEM MNHUIIEBAPUTENBHBIX ()EpPMEHTOB.
Ipomecc mepeBapWBaHUs KpaxMaja HAYMHAETCSA YK€ B POTOBOM IONIOCTH TIOA IEHCTBHEM (HEPMEHTOB
cironbl. Jlanee ruaponn3 Kpaxmaa Mpo0/DKASTCs B JKeNyAKe U B KuliedHuke. OOpa30BaBIIasCs TIIFOK03a
BCAaCbIBAC€TCA B KPOBb, d 3aTEM UCIIOJIB3YETCA KIICTKAMU [JIA MOJTYUYCHUA SOHECPTrUun.

Kpaxman mnpumeHsiercs JUIA MOJYYeHMs TIIOKO3bL. Vcmonp3yercs Iy mMpoKJeiiku Oymarn u
KapToOHa, 1A IPOIMUTKH TKaHEH. HpI/IMeHSIeTCSI OH TaK¥XE npu N3T0TOBJICHUN Ta6ne'r01< B
KayeCTBE HAMOJTHUTEJIS.

Hennroao03a (kaeryaTka) — IPUPOAHLIHA momucaxapua. E€ dpopMmysa Takas e, Kak M y Kpaxmaia —

(C6H1005)n. Crenens mMOAMMEPHU3ANMH Yy MEMUIIOI036I HAMHOIO BBINIE, YeM Yy Kpaxmanua, W
cocrapiser 10000-14000. OtHocuTeabHAs MOJICKYJIApHAs Macca MOXKET JIOCTHraTh HeCKOJbKHX
MHJLTMOHOB.

MaxkpoMoIeKyJIbl TEUTION03bI B OTJIIMYHE OT KpaXMaia HMEIOT TOJBKO JIMHeHHOoe CTpOCHUE.

Ilentono3a BXOAUT B COCTAB KaXKIOH PACTUTENBHON KJIETKH, TaK KaK B OCHOBHOM M3 He€ Yy pacTEeHUU
00pa30BaHbI KJIeTOYHbIE CTeHKH. V3 IETI0I03bl COCTOAT BOJIOKHA JIbHA, XJI0MKa. BolokHa Xionka —
nmoytH umcTas uemnoiosa (1o 98 %). B npeBecune nemmonosa cocrasisier 10 50 % Maccel  cyxoro
BEIIIECTBA.

[emmono3a — BOJIOKHHCTOE OENI0€ WIIH Cepoe BEIIECTBO, Ge3 3amaxa U BKyca, HEpacTBOPUMOe HU B
BOJIC, HU B OpPraHWYecKUX pacTBoputelnsX. OHa THTPOCKOITNYHA.

[emmono3a, kKak ¥ Kpaxmall, MOJBEpPraercs ruApPOJM3y MPU HAIPEBAaHUW B MPHCYTCTBHU CEPHOU
KHACIOTHI. KOHEYHBIM MPOIYKTOM THAPOIIN3a SBISETCS TIIOK03a:

(C6H1005)n+nH20—nC6H1206.

ennrono3a XopoIo ropur.

bnaromapsi cBoell mMpOYHOCTH LIE/UIIONI032 B COCTABE APEBECHMHBI HCIIONB3YETCS B CTPOMTENbCTBE, B
MIPOM3BOICTBE MeDeIH.

Hennrono3a xjionka U JibHA NIPUMEHSIETCA U1 MPOU3BOJICTBA TKAHEH, BepéBOK, KaHATOB. BoiokHa
XJIOIKA UCIIONIB3YIOTCS B KAUECTBE BATHI.

[Tony4enHast U3 qpeBeCHHBI YUCTAsI LEIUII0I03a UAET HA IIPOU3BOACTBO GyMaru.

W3  nemmono3sl  MOMy4YarOT — MPOCTBIE M CIOXKHBIE  3(UPBI, KOTOPbIE  HCHONB3YIOTCS
B IIPOM3BOJCTBE MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, IVIEHOK, JIAKOB, KJIesl, B3PbIBYATBHIX BELIECTB.

[Ipy nosHOM TrUIPONIU3E LEIUTIONO036] MTOYYatoT [JII0K03Y.

Bonpocs! 15151 3aKkpenJieHusi TEOPeTHYECKOr0 MAaTePHalia K MPAKTHYECKOMY 3aHATHIO

Br10epy npaBHJIbLHBIE VTBEP:KICHUS

1. K nucaxapugaM OTHOCSTCSA KpaxMall M LEIITH0I03Y.

2. Kpaxman u 1eio103a IMeI0T OAMHAKOBYIO MOJIEKYJISIPHYIO (hOPMYITy.
3. Lenmrono3a uMeeT pa3BETBIEHHOE CTPOEHUE MOJIEKYJIBI.

4. Kpaxman B ropsdeii BoJie Habyxaer.

5. Henmtono3a pacTBOpsAETCs B OPraHUYECKUX PACTBOPUTENSX.



6. Peakuus ruaponusa xapakTepHa TOIBKO I KpaxMadia.

7. Ilpu ruaponn3e UemroIo36l 00pa3yrOTCsl MOJIEKYIIBI TIIOKO3HI.

8. KauecTBeHHOI peakuueil Ha onpeaeneHne KpaxMani B IPUPOJHBIX 00bEKTaxX SBISETCS PEaKTHB o
9. Lenrono3a UCHONb3yeTCs A1l MOITy4YE€HUS UCKYCCTBEHHOTO IIETKa

3aI[aHHﬂ AJIA MPAKTHYECKOI'o 3aHATUSA:

3ananmue 1. 3anmoaHuTe TA0AMIY
CpaBHHTe/bHAs XaPAKTePUCTHKA KPAXMaJIa H LeJLTI0J103bI

IIpu3Haku cpaBHEHUS Ilonucaxapuapl

Kpaxman Hemrrono3a

Haxoxnenue B npupone

Cocras (061as popmyiia)

CTpYKTYypHOE 3BEHO

dusnueckue cBoiicTBa

XUMHUYECKUE CBOMCTBA

IIpumMenenue

3a11a}me 2. BpInoiHUTE TECTOBOE 3aJaHUE 10 BapuaHTaM.

TecT-KOHTPO.JIb 1 BaApHMAaHT

1.Monexynapuas ghopmyna kpaxmana

A) CeH1206 B) C12H22011

C) (C6H1005)n D) C,HsOH

2. IIpu cudponusze kpaxmana odopazyemcs:

A) dpykro3a B) puboza C) ramakrosa D) rirroko3a

3. Kakoit y2neeo0 ne yceausaemces uenogeuecKkum opzanumom
A) nemmmonosa B ) rimoko3a C) pubo3za D) caxaposa

4. IIpu zuoponu3se yennronosvl oopazyemcsa

A) caxaposa B) kxpaxmai

C) rimroko3a D)pubo3a

5. Beutecmeo ¢ nauevicuium cooeprcanuem Kpaxmaia
A) puc B) mén

C) npeBecuna D) kapTodenb

6. /Insa onpedenenus Kpaxmana ucnoab3yemcs

A) fiomnas Hactoiika B) atanon

C) ropsuas Boga rimnepuH D)riourepud

7. Hcknrouume nuwinee nonamue

A)caxaposza B) kpaxman

C) nemmono3a D) rmukoreH

TecT-KOHTPOJIb 2 BADHAHT

1.Monexynapuas opmyna yennronozul

A) (CeH100s)n B) C12H22011 C) CeH1206 D) C.HsOH

2. IlIpu zudponu3se yennwio3vt 0opazyemcs:

A) ¢ppykrosa B) rirokxoza C) ranakrosza D) puboza

3. Monekynvt pazeemeneHHOU hopMbl XAPAKMEPHBL 0N
A) nemmonosa B ) rimokoza C)kpaxman D) caxapoza

4. Ilpu 2openuu uennrnosvl oopasyemcs

A) xucnopon B) yrinekucnerit a3 C) rimtokosa D) gppykroza
5. Bewjecmeo ¢ Haugblcuium coO0epIHCaAHUuem Yeiion03ul
A) caxapHblif TpocTHUK B)Kkykypy3a

C) xnonmuatHuk D) puc

6. /lna nonyvenua namoxku ¢ KOHOUMEPCKOU NPOMBIUTICHHOCHIU UCHOIb3YEmCA
A) caxaposza B) kpaxman




C)uemmtonosza D) raukoren

7. Hckniouume nuuinee nousamue
A) caxaposa B) kpaxmain

C) manbro3a D) nakrosza

HOpﬂ[(OK BBLINOJIHEHHSI OTUYETA 110 NPAKTHYCCKOMY 3aHATHIO

1. B Terpamy HamuIIuTe HOMEP, HA3BaHUE U y4eOHYIO LENb 3aHSTHSI.

2. OtBeTbTE Ha BOMPOCHI AJIS 3aKPEIICHUS] TEOPETHYECKOT0 MaTepralia K MPaKTHYECKOMY 3aHATHIO.

3. 3amuimTe yCIIoBHE 3aJaHUs PAKTHUECKOTO 3aHATUSI W BBIOJTHUTE 3aIaHHUS.

4. 3amummTe BHIBOJ O MPOJETIaHHONW paboTe, 0Tpa3uTe, HACKOJIBKO YCIEeNTHO Bbl cripaBHiINCh ¢ y4eOHBIMU
3aJauaMy TPAKTUUECKOT O 3aHSTHSI.

I/IH(l)OpMaIII/IOHHOC odecreyeHne BLIIOJTHEHNS NPAKTHYECKOI'o 3aHATUSA

1. I'aopuensu O.C., OcrpoymoB WU.I'., Octpoymosa E.E. u ap. Xumus s npodeccuit U crenuanibHOCTeH
€CTECTBEHHO-HAYYHOT'0 TPOGMIISt: YUeOHUK JUTSl CTY/I. YUPSKISHUM cpen. npod. odpasopanus. — M., 2018.
2. Epoxun F0.M., Kopanepa N.b. Xumust mist npodeccuii u crienuaibHOCTEH TEXHUYECKOTO H eCTECTBEHHO-
Hay4HOro mpoduiei: yueOHUK JUTsl CTY/l. YUpeKIeHuH cpen. npod. oOpasosanus. — M., 2018.
http://www.college.ru/chemistry/

http://www.hemi.nsu.ru/

https://xumuk.ru/

http://fcior.edu.ru/

http://school-collection.edu.ru
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Tema 2.2. Opranudeckasi XuMusi

Ipakmuueckoe 3anamue Nel2«benku kak komnonenm nuwgu. Ilpoonema 6enxkos0zo 2onodanus u
nymu ee peuwieHun».

IMean padoThI:
P33BI/ITI/IG N cucteéMaTtusanus Ha MCKIIPCIMCTHOM YPOBHC 3HaHPII71 O IIPUPOIHBIX BI)ICOKOMOJICKYJIHPHI)IX
BelIEeCTBax — 66JIK21X, nux CTpOGHI/II/I, CBOfICTBaX 1 3HAYCHHUH B )KU3HH YCIIOBCKA

3apaum:

1. Ucnonb3ys MeXMNpPEAMETHbIC CBSI3M C OHOJIOTHEH, BCIIOMHUTH 00 YPOBHSX OpraHH3alMd OCITKOBBIX
MOJIEKYT,

2. Bociutanue mo3HaBaTENIbHOW AKTUBHOCTH Y4YalllUXCs, BEAYIIEH K 3l0pOBOMY 00pa3y KHU3HU

3. ®opMHUpOBaHKE HABLIKOB M YMEHMH MH(DOPMAIIMOHHO — ITOMCKOBOH JIEATENLHOCTH

4. Pa3zButue y 0OydarlONMXCs YMEHHs aHAJU3UPOBATh TEOPETUUYCCKUI MaTepHall, HAXOIUTh B3aWMOCBSI3H,
(hopMynHpOBaTH BEIBOMBI, PA3BUBATH MTO3HABATEIHHBIN HHTEPEC K TIPEIMETY.

5. BeInonHeHne NpakTHYECKOro 3aJaHus

OcHauienue padbouero Mecra:

1. CO0pHUK METOMMYECKUX yKa3aHUH IS CTYIEHTOB 1O BHITIOTHEHUIO MPAKTHYECKUX 3aHATHH M0 YIeOHOM
JUCLUILIIHE «XUMUS».

KomnreroTep
MIPOEKTOP

2
3
4. WHTepaKTHUBHAs JOCKa
5. mpe3eHTanus
6. paboyas TeTpaab
Kpatkue TeopeTnyeckue u y4eOHO-MeTOAUYECKHE MATEPH ATbI
M0 TeMe MPAKTHYeCKOro 3aHATHS

W3 opraHndueckuX BEIICCTB, BXOASIIUX B JKUBYIO KJICTKY, BAXKHEHIIYIO POJIb MIparoT Oenku. Ha ux
oo puxomuTcs okoiio 50% wmaccel kieTkd. biaromapst OeidkaM OpraHM3M IIPHOOpEnT BO3MOXKHOCTH
JIBHTAThCS, PA3MHOXKATHCS, PACTH, YCBAUBATH IHIIY, PEaripoBaTh Ha BHEITHUE BO3ICHCTBHUS.

Benka (mpoTedHbl, MOIUNENTHIBI) — BBICOKOMOJIEKYISIPHBIE OPTaHUYECKHE BEILECTBA, COCTOSIINE U3
COCAMHEHHBEIX B  I[ECMOYKY NENTUOHOH  CBS3BIO alb(a-aMUHOKHUCIOT. B JKUBBIX  opraHu3Max
AMHMHOKHCJIOTHBIA COCTaB OENKOB OIpeaeiseTcs TCHSTUYSCCKHM KOJIOM, IPH CHHTE3€ B OONBIIMHCTBE
caydaeB Hcnoib3dyercs 20 cTaHIapTHBIX aMHHOKHCIOT. MHOMKECTBO HMX KOMOHHAIMH JAOT OOJIBIIOE
pa3HooOpa3He CBOMCTB MOJEKYN OenkoB.benkn Ha3pIBaIOT TakKe mpoTeMHamu (Tped. Protos — mepBbIid,
IJIaBHBIN). DTUM Ha3BaHHUEM BBIJICISACTCS IIEPBOCTEIICHHOES 3HAUCHNE OCITKOB IS *KU3HCHHOro mpoiecca. B
KJIETKE COACPIKUTCA MHOIO OpPraHHYeCKUX coeAuHeHwuil. Ilociie ymaneHus BOAbl, B CyXOM OCTaTke Ha 1
MecTe 1o copepkaHuio ctosaT Oenku. Ouu coctaBisioT 10-20% ot ceipoit Maccel u 50-80% oT cyxoif Macchl
KJIETKU.

Benok — BaykHBII KOMIOHEHT UMY YelloBeka. OCHOBHBIC HCTOUHHMKH IMUIIIEBOrO OENKA: MSCO, MOJIOKO,
MPOAYKTHI IIepepabOTKH 3epHa, XJ1e0, prida, oBor. HanomauM BaMm, 4To moTpeOHOCTE B OCIIKE 3aBHCUT OT
BO3pacTa, IOJa, BHJA NEATSIBHOCTH. B opranmsMe 310pOBOr0 UYeIOBEKa ITOHKEH OBITh OalaHC MEXIy
KOJIMYECTBOM ITOCTYIAIOIMINX OETKOB W BBIACIAIONIUMHUCS MPOMYyKTaMHU pacmana. Jis oleHkH OeIKoBOro
oOMeHa BBEICHO IMOHATHE OenkoBoro OajmaHca. B 3pernoM Bo3pacTe y 3J0pPOBOrO YEIOBEKAa CYIIECTBYET
a30THOEC PABHOBECHE, T.C. KOJIMYECTBO a30Ta, IIOJIYYCHHOrO C OCIKaMH IIHMINA PaBHO KOJHUYECTBY
BBIICIIIEMOr0 a30Ta. B MOJIOOM, pacTyIleM OpraHm3Me HIeT HAKOIUICHHE OCIKOBOW MAcCChl, MTOITOMY
A30THBIA OamaHC OyJIeT MOJOKHUTEIBHBIN, T.€. KOJIHMYECTBO MOCTYIAIOMIErO a30Ta MPEBHIIACT KOJIHISCTBO
BBIBOJAMMOIO0 M3 OpraHu3Ma. Y JIIOJIeH IMOXKHIJIONO BO3pacTa, a TakkKe IPH HEKOTOPBIX 3a00JeBaHMIX
HaOJIIOJIaeTCsl OTPUIIATENBHBINA a30THBIM OayaHc. [[MUTENbHBI OTpUIATENBHBIA a30THBIN OalaHC BENeT K


http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BF%D1%82%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B#.D0.90.D0.BB.D1.8C.D1.84.D0.B0-.D0.B0.D0.BC.D0.B8.D0.BD.D0.BE.D0.BA.D0.B8.D1.81.D0.BB.D0.BE.D1.82.D1.8B_.D0.B1.D0.B5.D0.BB.D0.BA.D0.BE.D0.B2

rubenu opranusma. HeoOXOauMO MOMHHTH, YTO HEKOTOPhIE aMHUHOKHCJIOTHI TPU TEIUIOBOM 00paboTKe,
JUINTEIbHOM XPaHEHUW TPOJYKTOB MOTYT O0pPa30BhIBATH HEYCBOSIEMBIE OPTaHU3MOM COCIUHCHUS, T..
CTAaHOBHUTLCS “HEOOCTYIHBIMH’. DTO CHIJKAeT IICHHOCTh Oenka. JKMBOTHBIC UM pAacTUTENbHBIC OEIKH
YCBaMBAIOTCS OPTaHM3MOM HEOJMHAKOBO. Eciu Oerku Moioka, MOJIOUHBIX TIPOTYKTOB, SIUI] YCBAUBAKOTCS Ha
96%, msca u peiObI — Ha 93-95%, To Oenku xieba — Ha 62-86%, oBomel — Ha 80%, kaptodens u
HEKOTOpbIX 0000BBIX — Ha 70%. OmHAaKO CMeCh 3TUX MPOIYKTOB MOXKET OBITH OHOJOrHYecKH Oojee
MOJIHOLICHHOW. Ha cTerneHb yCBOGHHS OpraHM3MOM OCITKOB OKa3bIBACT BJIUSHUE TEXHOJOTHS IMOMYYCHHUS
MUIIEBBIX TPOAYKTOB W MX KyJuHapHas oOpaOoTka. [Ipy yMepeHHOM HarpeBaHUU MHUIICBBIX MPOAYKTOB,
0COOCHHO PACTHUTEIILHOTO TPOUCXOXKICHHUS, YCBOSEMOCTh OCIKOB HECKOJBKO Bo3pacraer. Ilpu
MHTEHCHUBHOH TEIJI0BOH 00paboTKe yCBOsSeMOCTh CHInKaercs. CyTouHasi MOTPpeOHOCTh B3POCIIOro YeaoBeKa
B Oernke pasHoro Buja 1—1,5 r Ha 1 Kr Macchl Tena, T.e. npuoan3uTeabHo 85—100 r. J{os1s )KUBOTHBIX OCITKOB
JIOJDKHA COCTABIISATH MPUOIM3UTENBHO 55% OT 001IIero ero KOJIM4ecTBa B palloHe.

BOl'lpOCbI IJIS1 3AKPEIVIEHUS TEOPETUYECCKOI0 MaTE€pUuajIa K NPAKTUYCCKOMY 3aHATHUIO

PaGoraTs B rpynnax. Kaxnas rpynma momyduT Bompoc u3 KynauHapuu. [lombp3ysch nutepatypoit u
CBOMMH KOHCIIEKTAMH, Bbl JIOJKHBI ITOAINOTOBUTH TPAMOTHBINA C TOYKM 3pPEHMS M XHMHH, U KyJIMHAPUU
OTBET.

Ilocne gvinonnenus 3a0anus 00UH npeocmagument om cpynnvl 036yHuaem C8ou 60npoc u oaem Ha
Hezo omeenm.

3alIaHI/lﬂ C MPAKTUYECCKUM COACPKAHUEM TJI51 paﬁOTLI B rpymnmax

1. TMoyemy npu TemyioBol 00paGoTke Msica W PBHIOLI MPOUCXOAUT YMEHbIIEHHE MAacChl TOTOBOTO
npoaykra?

Ortser:Ilox melicTBueM TemmepaTypsl MPOUCXOAUT W3MEHEHHE BTOPHYHOW, TPETHYHOW M YEeTBEPTUYHOM
CTPYKTYpPBI O€JIKOBON MOJIEKYIIbI (neHaTypauus). [lepBudHas CTPyKTypa, a CIeI0BaTEIbHO, U XMMHUYECKUH
coctaB Oemka He MeHIoTCA. [Ipu meHatyparuu OelKu TEpSIOT Biary (pa3pymiaroTcs BOIOPOIHBIC CBS3M),
YTO MPUBOAUT K YMEHBIIEHUIO MACCHl TOTOBOTO MPOJYKTA.

2. B yeM npuyuHa 00pa3oBaHMs TMeEHbI HA MOBEPXHOCTH MACHBIX 0YJHOHOB, 'KapeHbIX MSICHBIX U
PBIOHBIX H3AeTui?

OtBer:9TO0 00BACHSICTCS CBEPTHIBAHUEM PACTBOPUMBIX B BoJiE O€NKOB (anbOyMUH, ITIO0Y/IHH).

3. 3aueM MApPUHYIOT MSICO JJISI IIANLJIBIKA?

Otser:Ilox BO3ACHCTBHEM YKCYCHOM WJIM JIAMOHHOM KHCJIOTHI TPOUCXOAWT YaCTUYHBIA THIAPOIN3 OCITKOB.
Benkn pacnapmatorcs Ha TONHM- W AWIENTHABL. B Jkemyake mon BIusSHUEM (EPMEHTOB STOT IPOIECC
MPOAOIDKACTCS M B HWTOre€ MPHUBOAWT K OOpPAa30BaHUIO aMHHOKWCIOT. TakuM o00pa3oMm, MapWHOBaHHE
obsergaeT nepeBapruBaHue Oeka.

4. Yem otTauyaercs ChbIpoe MOJOKO OT macrepu3oBanHoro. Iloyemy mnpu KUNSTYEHUH MOJIOKO
«yOeraer»?

Otger:Cripoe MOJIOKO conmepkuT dhepMeHTH! (hocdaTasy U mepokcuaasy, a nacrepuzoBaHHoe — HeT. llpu
HarpeBaHuM (epMEHTHI pa3pyIIaroTCs.

HarpeBanue Momoka MpPUBOIUT K KOATYJSIAHM OelKa JaKTanbOyMHHA, KOTOPBIA TIPH WCHAPEHHH BOJBI
o0pa3yeT Ha MOBEpXHOCTH MOJIOKA IJIEHKY, OOBIYHO Ha3bIBaeMylo meHkoi. OHa HempoHWIaeMa IS Tapa,
MIO3TOMY TIO HEl MOXET CO3/1aBaThCSl HEOONbIIOEe N30BITOYHOE JaBIIEHHE, BIIOJIHE JOCTATOYHOE IS TOTO,
YTOOBI TIPY BCKUIIAHUH MOJIOKO «yOEeKao.

3agaHus IS NPAKTUYECKOIr0 3aHATHS:
3aganue 1. CocraButh namaTKy: «Kak o0ecrieduTh OpraHiu3M MOJTHOIICHHBIM OEITKOM)
3agmanmue 2. Pemmmth TeCT

Bompoc 1. YkaxuTe moiauMepsl, 00pa3oBaHHBIC Pa3HbIMH MOHOMEPAMH:
a) kpaxmai; 0) 6enok; B) JIHK; r) monmustunen; x) unemronosa; e) PHK.
Bomnpoc 2. Ykaxure 351IeMeHTapHBII cOCTaB OSITKOB:
a)C,H;6)C,H,O, N, S, P;B)C, H, N, O; r) Bcs Tabimuiia MeHienecna.
Bompoc 3. Ykaxute pyHKIIMOHAIBHBIC TPYIIITEI MOHOMEPOB OCITKOB:

a) COOH, OH; 6) C=0, COOH; B) COOH, NH2; r) OH, C=0.



Bomnpoc 4. benku, 00ycioBIUBarOIHe CIOCOOHOCTh OpraHu3Ma K pOCTy U Pa3MHOXKEHUIO,
Ha3bIBAIOTCA: a) TOPMOHBIL, 0) (PepMEHTHI; B) HYKJICOIPOTEHIbI; T') TOKCHHBI.

Bompoc 5. Kako#t Bua XUMHUECKOH CBS3M MOJIEPKUBACT IEPBUYHYIO CTPYKTYpPY O€lKOBOH
MoJiekyibi? a) BomopomHas; 0) mentuaHas; B) MOHHAS; T) CIIOKHOI(QUPHASL.

Bomnpoc 6. Kakyro QyHKIIMIO BEITOJHSIOT OCIKU B OpraHu3me?

a) Mcrounuk suepruu; 0) 3amacaroinas; B) CTPOUTEIBHBIH MATEPUAIT; T') TEILIOU30JISITOPHIL.

Bormpoc 7. MonoMepaMu O€IIKOB SIBISIOTCS:

a) aMUHOKHCJIOTBI; 0) -aMUHOKHCIIOTBI, B) dKHPHBIC KUCIIOTHI; T) YIJICBOIBL.

Bonpoc 8. YkaxuTte nenTuaHyro Tpymimy:

HOpﬂ[(OK BBINOJIHEHUS OTYETA 110 NMPAKTHYCCKOMY 3aHATHIO

B Terpaau HanummTe HOMEp, Ha3BAaHUE M YYEOHYIO LIENTb 3aHSTHSL.

OTBerbTe Ha BOIPOCHI B TPYMIAX IS 3aKPEIUIEHUS TEOPETUIECKOT0 MaTepHaia.

3anuiuTe ycIoBHE 3aJaHUs MPAKTUYECKOr 0 3aHATHS U BBIMOJIHNATE 3aaHNUS.

3anuimTe BBIBOJ O MPOJENaHHON paboTe, 0Tpa3uTe, HACKOIBKO ycHemHo Bl cipaBmiinch ¢ y4eOHbBIMH
3a/ladyaMy TPaKTUYECKOT0 3aHATHSI.

ropnE

I/IH(l)OpMaIII/IOHHOC odecreyeHne BLIIOJTHEHNS NPAKTHYECKOI'0o 3aHATUSA

1. I'aopuensa O.C., OcrpoymoB N.I'., Ocrpoymora E.E. u np. Xumust 1t npodeccuii U crieldaibHOCTeH
€CTECTBEHHO-HAYYIHOT'0 IPO(HIIs: yueOHUK ISl CTYI. YUpexeHul cpel. npod. odbpazoBanus. — M., 2018.
2. Epoxun F0.M., Kopanepa N.b. Xumust st npodeccuii u crienuaibHOCTEH TEXHUYECKOTO H eCTeCTBEHHO-
Hay4HOro mpoduiiei: yueOHUK UTs CTY. YUpeKIeHuH cpe. npod. oOpasosanus. — M., 2018.
http://www.college.ru/chemistry/

http://www.hemi.nsu.ru/

https://xumuk.ru/

http://fcior.edu.ru/

http://school-collection.edu.ru



http://www.college.ru/chemistry/
http://www.hemi.nsu.ru/
https://xumuk.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/

Pasnena 3. buogorus
Pasznen 1.YueHnue o KiieTke

Tema 1.1Xumuveckasi opranu3anus KJIeTKu
Ilpakmuueckoe 3anamue Nel3«Xumuueckuii cocmas Kiemxu».

IMean padoThI:
33erHI/ITB 3HAHUA 06 OpFaHI/ILICCKI/IX nu HeOpFaHI/I‘IeCKI/IX BC€HICCTBAX, BXOIAIIHUX B COCTaB KJICTOK

3amaum:

5. chopMupoBaTh 3HAHUS 0 XUMHUYECKOM COCTaBE KJIETKH, MAKPOAJIEMEHTAaX M MUKPOIJIEMEHTaX, 3HAUCHUH
BOJIbI, MUHEPAJTHHBIX COJIEH;

6. pa3BI/IBaTB JIOTUYCCKOC MBIIIJICHUEC, BHUMAaHUE, IIaMSTh, YMeHI/Ie OCYHIGCTBHSITL CaMOCTOHTeJ’ILHLII‘/II IIOHUCK
“H(OpMAIUK B pa3jIMUHbIX HCTOYHUKAX, OPIaHU30BbIBATh COOCTBEHHYIO JCATEIbHOCTh, HEOOXOMMYIO
JUISL BBITTOJTHEHUS TPOPECCHOHABHBIX 33124

IIpogomxkuTEJBLHOCTH 2 Yaca

OcHauienue padouero Mecra:

1. COopHHMK METOMUECKUX yYKa3aHUH JIJIsl CTYJCHTOB IO BBIMTOJIHEHUIO MIPAKTUYECKUX 3aHATHI 10 y4eOHOI
qucnuiumae «bromorns.

2. Pabouyas Terpasp.

KpaTmle TCOPETUYECCKUEC U y‘leﬁHO-MeTOIll/I‘leCKl/le MaTepuajbl
M0 TEME MPAKTUYCCKOI0 3aHATHUSA

Knerka — 3To cnokHas caMmoperyiaupyromnascs cucTeMa, B KOTOpOil OJTHOBPEMEHHO U B OIPEICIICHHOU
MOCTIEIOBATENFHOCTH TIPOMCXOMAT COTHH XWMHYECKHX pPEaKIHid, HaNpaBiICHHBIX Ha TOJJEpXKaHUE ee
JKU3HEIEATEIbHOCTH, pOCTa M Pa3BUTHA. V3ydeHWe XMMHYECKOro COCTaBa KIETOK TOKa3bIBAaeT, YTO B
JKUBBIX OpPTaHW3MaxX HET HUKAKUX OCOOBIX XMMHYECKHX 3JIEMEHTOB, CBOMCTBEHHBIX TOJBKO MIM: HMMEHHO B
9TOM TIPOSIBIISIETCS] €AMHCTBO XMMHYECKOT0 COCTABA KUBOW M HEXUBOU TTPUPO/IBL.

N3 115 cymectByromux B HOPUPOJE XUMHYECKHUX OJJIEMEHTOB AaKTUBHOE Yy4YacTHE B IpoLeccax
KU3HEIEATEIIbHOCTH IIPUHIMAIOT He MEeHee MX MONOBUHEL [Iprdem 24 m3 HUX SBISIOTCS 00S3aTENBHBIMHU U
00HapPYKMBAIOTCA ITOYTH BO BCEX THUIAX KJIETOK, a HanOoubiiee 3HadeHne nMeroT 10 amemenToB — azot (N),
Bozpopox (H), yrnepon (C), xucnopon (O), dochop (P), cepa (S), natpuii (Na), xamuit (K), xamsiii (Ca),
Marauii (Mg) — U3 HIX TTOCTPOCHBI OCHOBHBIE KOMITOHEHTHI KIIETKH.

[lo npoueHTHOMY COEPKAHUIO B KJIETKE XUMHUYECKUE 3JIEMEHTHI IENATCS HA TPH TPYIIIBL:

- Makposnemenmel, conepxkanne B kierke - 107 kucmopon, yrimepox, Bogopon, asor, docdop, cepa,
KaIbITNi, Kalluii, XJIOp, HATPHI U MarHUH, COCTABISIONINE CBBIIIEe 99% MacChl KIETKH;

« MUKPOIIeMeHmbl, COJepKaHe KOTOPhIX KoneOiIeTcs B Ipenenax 103-1075; xerneso, MapraHell, Melb,
LIWHK, KOOAIbT, HUKENb, oA, OpoM, (rop, 6op; Ha ux momto mpuxoautcs 1,0% Macchl KIeTKu;

- ymbmpamuxposnemenmsl, coctapisiomue mexee 10°; 3omoro, cepebpo, ypaH, Gepuiumii, Heswmii,
celleH M 1Ip.; B cyMMe — MeHee 0,1% maccsl KieTku.

Hecmorpst Ha HU3KOE cofiepkaHUEe B JKUBBIX OPTaHU3MAax MHUKPO - U YIBTPAMHKPOIIIEMEHTHI UTPAIOT
BXXHYIO POJIb: OHU BXOIST B COCTaB Pa3NIMYHBIX (PEPMEHTOB, BUTAMHUHOB M OOYCIOBIMBAIOT TEM CaMBIM
HOpMAaJIbHOE Pa3BUTHE U (DYHKIIMOHUPOBAHUE CTPYKTYP KIETKH U OPTaHU3Ma B I[EIIOM.

Kaxapiii U3 XUMHYECKUX SJIEMEHTOB, BCTPEUAIOLIUXCS B JKMBBIX OpTraHM3MaX, BBIIIOJHSIET BaXHYIO
(dhyHKIHIO.

Boaa u ee posb B KiIeTKe

ConepxaHre BOJIBI B KIIETKAX Pa3IMYHBIX TKaHel koiebnercs ot 20% (B kocTHOU TkaHM) 10 85% (B
HEPBHOHW TKaHM).



Mornekyna BOAbI TONApHAs (SBJIACTCS IHUIOJIEM), 4YTO JENAeT €€ XOPOIIUM pacTBOPUTEIEM.
[TonspHOCTh W HENWHEHHOCTh MOJEKYJBI BOIBI OMPENENSeTCsl TEeM, YTO aTOMbl BOJOpPOJAa M KHUCIOPOJA,
BXOJALINE B €€ COCTAB, Pa3IUUHBI 10 pa3MepaM U ANEKTPOOTPUIATEILHOCTH.

Bona — xoporuii pacTBOpHUTENTb. DINEKTPOCTATHYECKOE MPUTSHKESHUE MKy TOJSIPHBIME MOJICKYJIaMH
BOJbI U MOHAMH CHJIbHEE, YeM IMPUTSDKCHUE MEXKAYy KaTHOHOM M aHHOHOM. B BOJHOM pacTBOpE MOHBI
THIPATUPYIOTCSL.

BemectBa, MOJEKynbl KOTOPBIX NONSAPHBI M JIETKO B3aUMOJCHCTBYIOT C MOJEKYIaMH BOJBI,
Ha3bIBAIOTCS THAPOPUIbHBIME. BemiecTBa, MOJIEKYIbl KOTOPBIX HEMOJSIPHBI M HE MOTYT PacTBOPSTHCS B
BOJIe, Ha3bIBAIOT ruAPoodHBIMU. B Bone Takue BelecTBa B3aMMOJICHCTBYIOT APYT C ApYyrom, oOpasys
KOMITJIEKCHI TAKUM 00pa30M, 4TOOBI ¢ BOJOH COMPHUKACAIACH KAK MOYXHO MEHBINAS TIOBEPXHOCTb.

Mosekynbl BOJIBI CIIOCOOHBI 00pa30BBIBATH BOJOPOAHBIC cBs3H. OHA MOJEKylla MOXKET 00pa3oBaTh
BOJIOPOJIHEIE CBSI3U C 4 IPYTUMH MOJICKYJIaMHU BOABI.

CrocoOHOCTh MOJIEKYJT BOJIBI O0pa30BbIBATh BOJAOPOIHBIC CBS3H 00ECIICUMBACT PsIJ €€ CBOMCTB:

e BBICOKAs y/ENbHAs TETUIOEMKOCTh;
e BSI3KOCTh U MOBEPXHOCTHOE HATSHKEHHE,
e HE CKHMAaeMOCTb.

VYaenbHasi TEMJIOEMKOCTh — KOJHMYECTBO TeEIUIa, HEOOXOJMMOE JIIsl TOBBIIMICHUSI TeMIlepaTypbl 1 kr
Bozbl Ha 1°C, oueHb BenuMKa. BONbIIOE KOMHMYECTBO SHEPTHH TPATHTCA HA Pas3phiB BOJOPOJHBIX CBS3EH.
Bonoponnbie cBS3H SBISIOTCS MPUYHUHON BSI3KOCTH BOJIBI, & TaKKe 00€CIeUYnBaIOT CHIIBI TTIOBEPXHOCTHOTO
HATSDKEHHS: HA TIOBEPXHOCTH BOJIBI M3-32 CHILHOTO MPHUTHKEHUS €€ MOJIEKYJl BO3HUKAIOT CUJIbI CIICTUICHHS,
HaIpaBJICHHbBIC BHYTPb BOJIbI.

Hpyrue GyHKIMHA BOJIBI B KIIETKE:

e Cpena ans npoTeKaHUss XUMUYECKUX PEaKIHi

e  YYaCTHUK U OPOAYKT XUMHUYECKUX PEAKIIUI

e VcTouHWK BOJIOPO/A M KUCIOPO/ia B (POTOCHHTE3E IMAHOOAKTEPUH 1 DYKapHOT

e  CHWXaeT CUIIy TPEHHUS B HEKOTOPBIX CTPYKTypax.

Heopramlllecmle COJIX M UX POJIb B KJIE€TKE

B OGonpmmHCTBE KIETOK W TKaHEH COMM MPHCYTCTBYIOT B PACTBOPEHHOM COCTOSHUH, T.€. B BHUIE
KaTHOHOB M AaHHWOHOB. HekoTopele TKaHM coOAepKaT HEPACTBOPHMBIE COMM B COCTaBE CBOETO
MEXKKJIETOYHOTO BelecTBa (HampruMep, KOCTHAS TKaHb )KHBOTHBIX).

OCHOBHBIMU KaTHOHaMH KieTok sistores K¥, Na*, Ca?*, Mg®*, ocroBHbiMu annonamu — CI,, HPO?y,
H,PO4, HCO.

KaTuoHbl 1 aHMOHBI pacHpefeNieHbl HEPAaBHOMEPHO MEXKIY KIETKOM M BHEKIETOYHOH Cpemoi, 4To
SIBJIAETCSI HEOOXOMMBIM YCIIOBHEM CYIIIECTBOBAHMS KJIETKH. Tak, colepkaHue NOHOB KaJIs CYIIECTBEHHO
BBIIIIC BHYTPH KIIETKH, 4 NOHOB HATPHS — BO BHEKIIETOUHON CpeJIe.

Bonipocs 17151 3akpenJieHHs1 TEOPETHYECKOT0 MATEPHAIA K MPAKTHYECKOMY 3aHSITHIO

1.Bona obecniedurBaeT nepeMeninBaHue BEIECTB B KIIETKE?
2.benKu U KUpbl HAKAIUIMBAIOTCS B KIIETKE?
3.MunepanbHble conu cocTaBisitoT 80% OT Bcex BEIIECTB B KIIeTKe?
4. Opranu4eckuii CocTaB KIETKH.
3anaHus VIS NIPAKTHYECKOI0 3aHATHS
3aoanue 1:3a0mHUTH TaOMAIY «'PYIITBEI XUMIYECKUX JIEMEHTOB B KIIETKE»

MaKpOBJ'IeM CHTBI MI/IKpOSJ'IeM CHTBI yanpaMI/IKpOZ)J'IeMeHTLI

CognepxaHue B
KJIETKE B %

XUMHUUECKUE
SJIEMEHTEI

3HayeHue B
JKU3HEIEATEILHOCTU
KJIIETKU




3aoanue 2: 3anonHnTh TabIMILy «CBONHCTBA BOIBD»

CBolicTBa BOJBI Pons BOJIbI, orpeacisieMas 3TUuM CBOMCTBOM

MOJ'IGKyJ'II)I BOJBI ABJIAIOTCA AUIIOIISAMHA, BOAA —
MOJIAPpHOC BCUICCTBO

Bona Hecxxnmaema

Bozxa obnagaer BBICOKON TEINIOEMKOCTBIO U
TEIJIONPOBOTHOCTHIO

Bopa obnamaer Teky4ecTbiO

3aoanue 3: 3anonHuThH TAONUIY «3HAYCHHUE HEKOTOPBIX HOHOB B KIIETKE»

Wonsbl HaTpus, Kajaus U XJI0pa

Honb! Kanusi, KaabIysl, MarHus

Wons! kanenus

Honsl Marausa

Honsl xkeneza Fe*

Wons! nuaKa

Wons! nona

Iops10K BHINOJIHEHUS 0TYETA 0 MPAKTHYECKOMY 3aHSITHIO
B Terpanu HanmuimuTe HOMep, Ha3BaHUE U YUeOHYIO 1eh 3aHSTHSI.
OTBeThTE Ha BOIPOCHI JIJIsl 3aKPETUICHHSI TEOPETHYECKOTO MaTepraia K PaKTHIECKOMY 3aHSTHIO.
SanumuTe ycaoBue 3aganus Ne 1, Ne2 u Ne3 1 BBINMONHUTE 3a1aHUS.
3anummTe BBIBOJ O MPOJICTAHHOW paboTe, 0Tpa3uTe, HACKOIBKO YCIEeHO Bl CipaBMIIUCH ¢ YIeOHBIMU
3aJjauaMy TPAKTUIECKOTO 3aHSTHS.

PR

HNudopmannonHoe odecneyenne BoINOJHEHUs MPAKTHYECKOT0 3aHATHS

1. Koncrantunor B.M. u np. buomorus mis mpodeccwii M CIEUanbHOCTEH TEXHHUYECKOTO H
€CTeCTBEHHO-HAydyHOTo Tmpoduiel: y4eOHUK [UIS CTYAEHTOB MpOo(eCCHOHANBHBIX 00pa30BaTEIbHBIX
OpTraHM3aIlni, OCBauBaroImX npodeccuu u crernuansaoct CI10. —M., 2019

2. YebOpmme H. B., I'puneBa I'. I'. buonorms: ydeOHWK a7 CTYOEHTOB MNpodeccHOoHaATHHBIX
00pa3oBaTeNbHBIX OpraHU3alni, OcBanBarowx npodeccnn u cnenuansHocTa CI10. — M., 2018

3. bense JI.K., Aprvmmmr .M., Ky3neroBa JI.H. u np. buonorust (6a3oBsiii yposens). 10 kmacc. —
M., 2018.



Pa3nea 3. buosiorus
Tema 3.2. Ctpoenue u GyHKIMHN KJIETKH.
Ipakxmuueckoe 3anamue Neld<H3zyuenue cmpoenus jyKapuomusecKoil u npOKapUuOmMuUecKol
K1emox»
IMean padoThI:
CPaBHHUTh CTPOCHHE KJIETOK MPOKAPHUOT U 3YKAPHOT, U3YYHTh OCOOCHHOCTH PACTHTEIBHOH, KUBOTHOU M
IrpUOHOM KJIETOK; CIENaTh BBIBOJIBI O IPUYMHAX CXOACTBA U Pa3JIUIHU.

3amaum:
1. BbIIBUTH XapaKTepHbIC MPU3HAKU IIPOKAPUOT U IYKAPHOT;
2. CpaBHUTb KICTKH IIPOKAPUOT M YKAPHOT;
3. PaSBI/IBaTB JIOTUYCCKOC MBIIIINICHUEC, BHUMAHUC, IIaMSTh, YMeHI/Ie OCYH_[eCTBJ'ISITb CaMOCTOHTeHBHBIﬁ
ITOUCK I/IHd)OpMaHI/II/I B pa3/IMYHbIX UCTOYHHUKAX, OPraHU30BbIBATh CO6CTB€HHy}O JACATCIBbHOCTD,
HEOOXOJJMMYIO JUTS BHIMTOITHEHUs TPOo(eccH OHAJIbHBIX 33144

IIpogomxkuTEJBLHOCTH 2 Yaca

OcHauienue padouero Mecra:
1. C60pHI/IK MCECTOOINYCCKUX YKa3aHI/II>lI I CTYACHTOB I10 BBIIIOJHEHHUIO ITPAKTHYCCKUX 3aHATUN 110
yaeOHOoM nucnuiunHe «broaorus».
2. Pabouyas terpass.
3. CXeMbl CTPOEHUS IIPOKAPHOTHUECKON U 3yKapUOTUYCCKON KIICTOK.

KpaTmle TCOPETUIECCKUE U yqeﬁﬂo-MeTonnqeclme MaTepuajbl
M0 TEME MPAKTUYECCKOI0 3aHATHSA

Bce xuBoe paszeneHo Ha 2 UMIIEpUU — KIIETOYHBIE U HEKJIETOYHbIe (GOpMbI KU3HU. OCHOBHBIMU
(hopmamMu >KU3HU Ha 3eMJIe SBIIIIOTCS OPraHU3Mbl KIETOYHOI'O CTPOEHHUSL.

K Heknero4yHbIM oOpraHm3MaM OTHOCATCSI BHpYChl U Oakrepuodaru. Heknmerounsie (QopMbl >KU3HU
SIBJISIFOTCSL IEPEXOAHON TPYNION MEXIY HEXKMBOW U KUBOU NpupoAoi. VX KU3HENEATENbHOCTh 3aBUCUT OT
9YKapHOTUYECKUX OPTaHU3MOB, OHH MOTYT IEIHUTHCS TOJIBKO IPOHHMKHYB B XXHMBYIO KJIETKy. BHe kieTkn
HEKJIETOUHbIE ()OPMBI HE IPOSBIISIIOT IPU3HAKOB JKNU3HH.

B ornmune ot kiaerouHsIX (OpM, HEKIETOUHBIE BUBI MMEIOT TOIBKO OAWMH BHJl HYKJIEMHOBBIX KHCIIOT
— PHK mwm ITHK. OHu He crmocoOHBI K caMOCTOSATEIBPHOMY CHHTE3Yy OENTKOB M3-32 OTCYTCTBHS PHOOCOM.
Taxoke B HEKJIETOYHBIX OpraHM3Max OTCYTCTBYET POCT U HE MIPOUCXOIIT OOMEHHBIE IIPOLIECCHI.

Knerounsle opranu3Mbl OeisITCS Ha JBa HaALAPCTBA: MPOKApUOTHI M 3YKapHOTHl. CTpyKTypHOH
CIMHUIICH KIETOYHBIX (OPM KU3HU SIBIIAETCS KIETKA.

IIpoxapuoTbl UMEIOT POCTEHIICE CTPOCHUE: OTCYTCTBYET SIAPO U MEeMOpaHHbIE OPraHOUABI, IE/ICHHUE
uAeT MyTeM amuTo3a, Oe3 yudactus BepereHa peneHus. K mpokapuoram OTHOcATCS OakTepuun H
IMaHOOAKTEPUH.

JYKapuOThl — 3TO KJIETOUYHbIE (POPMBI, UMEIOLIHE OPOPMIIEHHOE SAPO, KOTOPOE COCTOUT U3 JBOWHOMN
sIAEpHON MeMOpaHBbl, SAEPHOr0 MaTPUKCa, XPOMATHHA, SIAPHILIEK. JDyKapHOThl 00bEUHSIOT PACTUTENLHBIN,
KUBOTHBIN Mup 1 LlapcTBo rpuboB.

Bce knmerknm sykapuOT HMEIOT CXOAHBIM HAa0Op OPraHOMIOB, CXOOHO PEryJIUPYIOT METa0OoJIH3M,
3aracaroT U PacXoAylOT SHEPIrHi0, CXOIHO C MPOKapHOTaMH HMCIONb3YIOT TE€HETHYECKUH KOX Ul CHHTE3a
0enKoB. Y 3YKapHOTHYECKHX M MPOKAPHOTHYECKHX KIETOK NPUHLMIIMAIBHO CXOOHO (DYHKUHMOHHPYET U
kjeroyHass MemOpaHa. OOuIMe NPU3HAKH KJIIETOK CBUAETEIBCTBYIOT O E€IMHCTBE HMX IPOUCXOXKICHHUS.
OnHako pa3Hble KJIETKA OpraHu3Ma CHIIBHO Pa3iMyaroTcs o pa3Mepam, hopme, Yucily OpraHou0B, Habopy
(epMeHTOB, UTO 00YCIIOBIIEHO, C OHON CTOPOHBI, UX KOOIEPUPOBAHMEM B MHOTOKJIETOYHOM OpraHHU3Me, a
C JPYrOfl CTOpPOHBI, BBIIOJIHEHHEM MHOKECTBa (PYHKIHUH CIIEIMaJIM3UpOBaHBIMHU KieTKamu. Pazmuuus B
CTPYKTYpE U QYHKIUSIX OJHOKJIETOYHBIX OPraHU3MOB CBSI3aHbI C MX MPHUCIIOCOOIIEHUSIMU K Cpesie OOUTaHMUsL.
Oco0eHHOCTH CTPOEHUS MPOKAPHOTHYECKOH KJIETKH

K mpokapuoram oTHOCATCS BE KPYITHBIE IPYIIIIbI OPraHU3MOB: OaKTEpUU U IMAaHOOAKTEPUH, UIIA CHHE-



3eJIeHbIE BOJOPOCIIH.

OCHOBHBIMM ~ OTJIMYMSIMH ~ CTPOGHHS U KU3HEAEATETbHOCTH IPOKAPUOTHYECKUX KIETOK OT
9YKapUOTUYECKUX KIIETOK SABJISIOTCS CIEAYIOIINE:

1. Knerka npokapuot He uMeeT opOopMIeHHOTO (OrpaHHYEHHOrO MeMOpaHoi) sapa, HacleICTBeHHAs
nH(pOpMaIus B Hell coAepKuTcs B KoiblieBoit Monekyne JJHK.

2. UuTtomazMa TPOKapHOTHYECKOM M DYKapPHOTHYECKOM  KIIETOK  OKpyXeHa  MeMmOpaHoH
(rmasmolieMMol), OHAKO y OakTepui, pacTeHUH M TPHUOOB CHApYXH OT IUIA3MOJIEMMBI pacIojaraercs
KJIETOYHasl CTEeHKa, OOpa3oBaHHAs BEHIECTBOM IOJUCAXAPUAHOW TMPHPOABI — MYypEeHMHOM (OaxkTepum),
LEJUTI0N0301 (pacTeHus) wid XuTuHoM (TpuObI). Kiierounas 00o0jiouka >KUBOTHOH KJIETKH 00pa3oBaHa
IJIa3MOJIEMMOM, TIOKPBITOM CHAPYX U CJI0EM TIMKOKaJIuKca.

3. B nuTomnmazMe mpoKapuOTHYECKON KIETKH OTCYTCTBYIOT MEMOpaHHBIE OpraHeuibl (MATOXOHAPHH,
aaCcTuabl, OJSHAOINIa3MaTH4YCCKasa CCTh, IJIaCTUHYATHIN KOMILJIICKC, JIM30COMBI, HCpOKCI/ICOMBI), a
OTpaHMYEHHOE KOJIMYECTBO MeMOpaH mpencrapiser coOOH BISYMBAHUS IIa3MOJIEMMBI  BHYTpPb
M TOILJIa3MBlI.

4. CuHre3 Oelika OCYILIECTBIISIETCS CBOOOJHBIMU PHOOCOMaMH, UMEKOIIUMU MeHbImi pasmep (70S),
4eM puOOCOMBI 3YKapHUOTHUECKHX KiteTok (80S).

5. CrnenuanbHble OpraHe/UIbl MPOKAPUOTUIECKON KIETKH — KT'YTHKH YCTPOEHBI MPOIIE, YeM KI'YTHKU
9YKapHOTHYECKOM KIICTKH: OHH JIMIIEHB BHYTPEHHEr 0 KapKaca U3 MUKPOTPYOOUeK W MUKPO(HUIaMEHTOB.

6. B nuTomiazMe MHOTMX MPOKAPHOTUIECKUX KIIETOK UMEIOTCS Ta30BbIE BAKYOIIH.

7. B npokapuoTHYECKHX KIJIETKaxX OTCYTCTBYET KJIETOYHBIN IEHTP.

8. IpokapuoTsl pa3MHOXKAIOTCS TPOCTHIM JICNICHHEM KJIETKH, Y JYKapUOT MMEET MECTO MOJOBOU
nporiecc ¢ 00pa3oBaHUEM raMer.

9. ¥V npokapuOTHUYECKHX KJIETOK OTCYTCTBYEeT aMeOOWJHOE [IBMDKEHHE W BHYTPHKIETOYHBIC
NMEPEMECIICHU A TUTOILJIa3MBI.

10.Cunte3 AT® ocymiecTBIsIeTcs B MPOKAPUOTHIECKHX KJIETKaX Ha MeMOpaHe I1a3MOJIEMMEI.

IIpu Bceit mpocToTe CTpOEHUS TPOKAPHOTHI — THIWYHBIE KIETKH, CIIOCOOHBIE BECTH HE3aBHCHMOE
CYIIECTBOBAHHUE.

CTpoeHue 3yKapHOTHYECKOH KJIETKH

DyKapuOTHI MOSBHINCH OKOJIO 1,5 mutpa. siet Hazan. OHM BKIIOYAIOT TpH mapcersa: ['pubsl, Pactenus u
’KuBOTHBIE, KOTOpBIE MOTYT OTHOCHTBCS K TIOALAPCTBY OJHOKJIETOYHBIE WM MHOTOKIIETOYHBIE.
[epBOHAYAEHO 3YKapUOTHI UMETH OJHOKIETOUHOE CTpoeHHe. MHOTOKIIETOUHbIe ()OPMBI TIOSIBUIIUCH OKOJIO
600 myH. mer nHazax. Oxomo 500 MuTH. JIeT Ha3ax Cpemd MHOTOKIETOYHBIX TTOSIBILIIOTCS XOPIOBEIC
JKHUBOTHBIE, KOTOPBIE B MPOIIECCE MaTbHEHIIIEH dBOITIONNN Al HadaJio T03BOHOYHBIM. [Ipumepro 250 MutH.
JIeT Ha3a/1 MOABIISIOTCS MIIEKOMUTAIONINE, KOTOPhIE BIIOCIEICTBHH IaJIH BETBb, BEAYIIYIO Yepe3 MPUMATOB K
4yenoBeKy (mpuMepHo 1,8 MIH. J1eT Hazam).

JyKkapuoTHyeckas KJeTKa — 3TO d3JeMEHTapHas, >KHBas, CaMOPETYIUPYIOMIAasCcS YIOpsSAodeHHas
cucreMa OWOMONMMEPOB, OTTPaHWYEHHAs AKTUBHOM MeMOpaHoii, cocrodmias H3 [JBYX HEpPa3pbIBHO
CBSI3aHHBIX KOMIIOHEHTOB (Spa W ITUTOIUIa3Mbl) ¥ TOAYMHEHHAs BBICIINM PETYISATOPHBIM MEXaHH3MaM
LIEIOCTHOTO OpraHu3Ma (HepBHOH, TYMOPaIbHON, MIMMYHHOH M SHIOKPHHHOMN CHCTEM).

JyKapuoTH4YecKas KJeTKa HMEETe CIeTyIONe 0COOEHHOCTH OpTraHUu3aIiH:

1. umeercst opopmMIIeHHOE SAPO, B KOTOPOM pacmnoiaraercs monekymna JJHK;

2. mMeeTcs pa3BUTas cucreMa MeMOpaH M COOTBETCTBEHHO OpraHousI MeMOpaHHoro crpoerus: JIIC,
armapat [ oibmKu, TM30COMBI, MUTOXOHIPHH;

3. uMeeTcsl KIETOYHBIH [EHTP, TOITOMY Pa3MHOKAIOTCS MUTO30M;

4. MOTYT TIepEIBUTATHCS MTPH TTOMOIIH JIOXKHOHOXKEK (ameba);

5. UMeeTcs IUKII03;

6. Tpucylie sBIEHWE KOMIIAPTMEHTAllMW — C IOMOIIBI0 OMOJIOTMYECKHMX MeMOpaH o0ecrednBaeTcs
MIPOCTPAHCTBEHHOE Pa3JIEIEHUIO BEIIECTB U MPOIECCOB B KieTke. OTAENbHBIN KOMITAPTMEHT MPEICTaBIIeH
OpTaHEeIUION WIIH €€ YacThIo (MIPOCTPAHCTBO, OTTPAaHUYCHHOE BHYTPEHHEW MEMOPaHO!H MUTOXOH/IPHH).

Bonpocs! 1151 3aKpenJieHUsl TEOPETHYECKOr0 MaTepralia K NPAKTHYeCKOMY 3aHATHIO
1. Yem npuHIMNUAIBHO OTINYAIOTCSA NPOKAPUOTHYECKAs U dyKapruoTudeckas KieTku? OObsicHUTE
IPUYUHBI PA3IHYHN.
2. Ilouemy >kuUBOTHas1, pacTUTENbHAS U TPUOHAS KIETKH [TOXOKH 110 CTPOSHUIO U C YEM CBSI3aHbI UX
paznuuus’?
3agaHus I NPAKTHYECKOI0 3AHATHS

3aoanue 1. CTpoeHne NPOKAPHOTHYECKON KJIETKH
Paccmotrpure MukpodoTorpaduio KHIEYHOH MAI0YKH, 3apUCYHTE CXeMY CTPOCHUS OaKTEepHaIbHON KIETKH



PubBocomel AHK HrryTHe

BopcHHEM

\_/

Kancyna
CTeHKa KneTkn

LiuTonnasmatnyeckasa membpana
K/1IeTKa NpOKapuoT

3aoanue 2. CTpoeHue 3yKapuoOTHYECKUX KJIETOK
PaccMoTrpuTe u 3apucyiiTe KISTKY )KUBOTHYIO U PACTUTEILHYIO

Mopb!

OGonouyka

SHponnasMaTuyeckas
ceTb

).l(w BOTHas Mnasmarnyeckas
MemGpaHa
KIieTKa Anpo
€ SAPbILKOM
SHaonnasmatuyeckas =
ceTb Liutonnasma
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€ AAPbILKOM MuToxoHapUM
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MwuToxoHapun LeHTp
3aoanue 3. 3anioTHUTE TAOIUILY
PacturtenbHas kierka JKuBoTHas KieTka

CxoxncrBa

Pazmmunsa

3aoanue 4. CnenaiiTe BbIBOBI, IPHMEHSIS IaHHbIE TA0IHIIbIL.

CpasHenue Kiemox npoKapuom u 3yKapuom

Hpusnaxu Ipoxapuomui Ddykapuomul
Pacmenusa Kusomnuvle Tpubsr
JHK Konbyesuonas, Humu J[HK & Humu JI[HK 6 Humu JIHK 6
He C6A3aHA C KoMnJeKce ¢ benkom Komnaexce ¢ 6enkom | Komniexce ¢
benxkamu benxom
XpOoMOCOMBI _ + + +




IToBepxHOCTHBIN Knemounasn Knemounas cmenka na | I'nukoxkanukc Knemounasn

anmapar KIeTKH CmenKa Ha OCHOBE Yei0N03bl CMeHKa Ha
OCHO8€e Mypeuna, OCHOBe XUMUHA
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LEHTP
(v sbicuiux )
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MenKue
CHeyuanu3uposanHle

JInzocomsl, _ + + +

SIIC,

MHTOXOHAPUHN

[Tnactuast _ + _ _

3amacHoi VY nexomopwix - Kpaxman I nukoeen Inukoeen

YTIEBOJ 2/IUKO2€eH

Iopsinok BHIMOJHEHUS 0TYETA MO MPAKTHYECKOMY 3aHITHIO
1. B Terpany HanmuIImMTe HOMEpP, Ha3BaHUE U yUeOHYIO 1eh 3aHSTHSI.
2. OtBeTbTE Ha BOMPOCHI JJIS 32KPEIICHUS TEOPETHYECKOTO MaTepralia K MPaKTHYECKOMY 3aHSATHIO.
3. 3amuiuTe yCIIOBHE 3aJJaHUS U BBITIOJHUTE 3a/1aHUE.
4, 3amumuTe BBIBOA O MPOCIAHHON paboTe, OTpa3uTe, HACKOJIBKO YCIIenTHO BEI cripaBUITUCE ¢ yu4eOHBIMU
3aa9aMy TPAKTUIECKOTO 3aHITHS.

HNudopmannonHoe odecneyenne BoIMOJHEHUs MPAKTHYECKOT0 3aHATHS

1. KoncrantunoB B.M. u np. buomorus mis mpodeccwii M CIeUanbHOCTEH TEXHHYECKOTOo H
€CTeCTBEHHO-HAyYyHOTo Tmpoduien: y4eOHHK i CTYIEHTOB NpPO¢eCCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHM3almii, OCBauBaImXx npodeccuu u creruansaocta CI10. —M., 2019

2. YebOpmme H. B., I'puneBa I'. I'. buonorms: ydeOHWK I CTYOEHTOB MNpo(deccrHoHaTHHBIX
00pa3oBaTelbHBIX OpraHU3alnid, OCBauBarOIMX Ipodeccun u cneruanpaoctu CI10. — M., 2018

3. bense JI.K., dprvmmmr .M., Ky3nenosa JI.H. u np. buonorus (6a3oBbrii ypoBens). 10 kiacc. —
M., 2018.




Pa3nen 3. BuoJsorus

Tema 3.1. OCHOBBI y4eHUS 0 HACTEACTBEHHOCTH U U3MEHYUBOCTH .
Ilpakmuueckoe 3anamue NelS5«Cocmaenenue npocmeiiniux cxem MoHOUOPUOHO20 U OUUOPUOHO20
CKpeuueanusy.

IMean padoThI:
W3yunTh anropuTM pelieHUs 3aja4 Ha MOHOTHOPHIHOE M JMTHOPUIHOE CKPCIIMBAaHUE, MPUMEHCHHE
OCHOBHBIX 3aKOHOB HACII€OBAHHUSI.

3agaun:

1. Hayuutp omepupoBaTh T€HETHYECKHMHU OIpENETIeHUAMU MNpHU pelIeHnH 3a7ad mo 1 um 2 3akoHam
Mennens;

2. CdopmupoBaTh 3HAHHS O JUTHOPHUIHOM CKpENIUBAHHL;

3. pa3BHBaTh JOTMYECKOE MBIILICHNE, BHUMAHNUE, TAMSTh, YMEHUE OCYIIECTBIISITH CAMOCTOSTEIHHBIIN TOHCK
nH(}OpMaIuK B pa3IMYHBIX HCTOYHUKAX, OPTaHU30BBIBATh COOCTBEHHYIO AEATENbHOCTH, HEOOX OUMYIO
JUTSL BBITTOTHEHUS TPOPECCHOHABHBIX 33124

IIpogomxknTeBLHOCTH 2 Yaca

OcHairenue pa6oyero Mecra:

1. COopHHK METOMWYECKUX YKa3aHHUU ISl CTYJACHTOB IO BBHITTOJIHEHUIO MPAKTHICCKUX 3aHATHH MO YIeOHOM
ncruIumHe «bronorusi».

Pa6ouast rerpanp.

CxeMBbl, IJIaKaThL

4. JluHelika, KapaHIAIT

w

Kpartkue TeopeTuueckue u yueOHO-MeTOAHYeCKHEe MATEPH AJIbI
110 TeMe NPAKTUYECKOI0 3aHATHS

IIpaBuia opopmiieHus1 reHeTUYECKUX 3a1a4
Hcnone3yiite npu coCTaBIEHUH CXEM CKPELIMBAHUS CIIELUATIbHbBIC IPUHATHIC MEKIYHAPOJHbIE CUMBOJIBIL:
P - mepenra - pogurenu. Ponutenbckrue opraHu3Mbl, B3SThIE U CKPELMBAHNS OTJINYAOLINECS
HACJICICTBEHHBIMH 3a/1aTKaMH.
F — ¢unuc — nmeru. ['uOpugHOE TOTOMCTBO.
F, - rubpunsr | moxonenwms.
F> — rubpuner 11 mokoneHust.
G - ramersl A a.
A, B - TOMUHAHTHBIC TeHBI, OTBEYAIOIIIE 32 JOMUHAHTHBIC TIPH3HAKK (TPUMED, KENTYIO OKPACKY U
IMIAAKYI0 TIOBEPXHOCTh CEMSH ropoxa).
a, B— PELICCCUBHBIC I'CHbI, OTBEYAIOIIME 32 PA3BUTHE PELIECCUBHBIX MPU3HAKOB (IIPUMEp, 3€/ICHON OKPACKH
CEeMsIH TOpOXa U MOPLIMHUCTOH MOBEPXHOCTH CEMSH IOpoxa)
A, a — aJutenbHBIE TeHbI, ONPENENIIOIINEe KOHKPETHBIN NPHU3HAK.
B, B - aysienbHbIE TeHBI, ONPEACIAIONINe APYroil KaKoH-TN00 MPU3HAK.
AA, BB - noMrHAaHTHBIE TOMO3HUTOTEI.
aa, BB — PELEeCCUBHBIE TOMO3UT OTHI.
Aa — rerepo3urora npxu MOHOTMOPUIHOM CKPELMBAHUH.
X — CKpelinBaHue.
? - cuMBOJI, 0003HAYAIOMINH KEHCKUH T10J1 0co0H (CMMBOJI BeHeps! - 3epKaiio ¢ py4yKoid).
J' - cCMBOJI, 0003HAYAIONINI MYXCKOM 110oJ1 0ocobu (cuMBoJI Mapca - KOIbe U IIHT.



THUII CKPEIIIUBAHUA

. Monorudpuanoe
CKpelMBaHue 110 OJJHOH nape
TIPU3HAKOB.

1. Ilpu noTHOM JOMUHUPOBAHUU
MPOSIBIISIETCS] TOJBLKO JIOMUHAHTHBII
MPU3HAK.

2. Ilpu HEMONIHOM JOMUHUPOBAHUU
MPU3HAK UMEET CpeiHee
(TIpOMEKYTOUHOE) 3HAUCHUE MEXKITY
JIOMUHAHTHBIM U PEIIECCUBHBIM

1. Jurudpuanoe - 310
CKpEIIMBAHUE 10 IBYM Iapam
MPU3HAKOB.

CXEMA CKPEILIMUBAHUA

F AA x
T iy

=r=1

:

a

i

CkpeniBaHue rudpuaIoB

28 Aa
T A a
EF; Ad o 2ha aa
L |
3 01
IIpHU IOJIHOM JIOMHWHHUPOBAHUH.
F, A4 2Aaaa

TIpH HETIOJTHOM JOMHWHHUPOBAHUU.

F AABB X

CkpemyBaHue THOPUIOB

ddEE

Aa

3AKOH. ABTOP

|. 3akoH emMHOOOPa3HA MEPBOTO
nokosienus. (I'. MeHzenb).

[Ipu ckpenmBanuyu NByX ocodeit ¢
MPOTHUBOMOIOKHEIMH MTPU3HAKAMH B
TIEPBOM ITOKOJICHUHU BCE THOPHUIBI
OJTMHAKOBBI U TIOXOXKH Ha OJTHOTO U3
poIuTENeH.

Il. 3akon pacmenaenus. (I.
MeHpens).

[Mpu ckpenmBanuy rubpuaoB |
TIOKOJICHHSI BO BTOPOM TMOKOJICHUH
HaOJII0aeTCsl pacueIyICHUE B
cooTHouleHuH 3:1 mo geHoTHUIY.

3akoH equHO00pasus | mokoneHus
coOiroraercs.

I11. 3axoH He3aBHCHMOrO
HacJenoBanus npusnaxkos (I
Menyens).

[pwu ckpemmBanny rudpunos [
TIOKOJICHHS 110 IBYM TIapam
NPU3HAKOB HACJICTIOBAHHE T10
Ka)XJI0H Iape MpU3HAKOB HJIET
HE3aBHCUMO JPYT OT JApyra u
00pa3yroTCs YeThIpe
(heHOTHTIYECKNE TPYIIIHI C HOBBIMHU
COYETaHUSIMH.

Pacmerutenne no ¢genorumy 9:3:3:1
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Perrast mo0yto 3a1ady 1o reHeTHKe, He0OXO0AMMO MPUCPIKUBATHCS CIEAYIONIEr0 aJlfOPUTMA;

1. IIpoumTaTs ycioBue 3aa4u OT Ha4aja A0 KOHIIA.

ok whN

HepeBeCTI/I JAaHHBIC 3a/1a4H B TCHECTHYCCKUEC CUMBOIJIbI.

3anmcaThb YCIOBHE 331a41 B KpaTKOH (opme.

Ocyl11ecTBUTD pellieHNE, OIIUPAsiCh HA COOTBETCTBYIOLIYI0 3aKOHOMEPHOCTb.
IIpounTats ycioBue 3a7jauul €€ pa3 U CBEPUTH C PEIIEHUEM, TO JIM HailieHo.
HanucaTb OTBET B corylacuu ¢ yCJIIOBUEM 3a/1auH.

[Ipumep odopmitenns 3amaun:

3aoaua. V apbysa zenénas okpacka (A) oomunupyem nao nonocamou. Onpedenume 2eHOMUnNsl u
Genomunvt Fru Fo nonyuennvix om ckpewuanus 20Mo3u20MHbIX pACEHUU, UMEIOWUX 3eTEHYI0 U
NOAOCAMYI0 OKPACKY NA0008.

Mano:

A — 3enénas okpacka

a — nojiocamas oKkpacka

PQA44 x Jdaa

Pewienue:

1. Onpeodensiem u 3anucvisaem
2eHomunvlckpewusaemvlx ocooell. I1o yciosuio
3a0a4u pooumenbckue 0coou 2omo3ueommul. Mx
eenomun.: AA u aa

Fl qu-?_

2. 3anucwvisaem cxXemy CKpewuearusl.

P zenomun: QAA
genomun 3en
Ny @
I:1 2eHomun Aa
genomun

P cenomun Aa
Genomun  3en

X

3en.

X

FZ 2eHOTTn Aa Aa

Genomun 3en
25%  25%
no gpenomuny 3 : 1

no eenomuny 1 : 2 :

3en

25%25%

1

Saa

noxn
100%
3Aa
3en
aa
3en noxn

Omeem: F1Aa 100% 3en; F» AA, Aa, aa

BOHpOCbI AJIA 3aKPENJICHUA TEOPETUYECKOI0 MaTepuala K NPAKTUICCKOMY 3aHATHIO

1. B yeM 3aKimro4aeTcsi OCHOBHOE OTIINYHE Jur I/I6pI/I,Z[HOPO CKpCIIMBAHUA OT MOHOPI/I6pPI,Z[HOrO?




2. Kakoe ckpermmBaHye Ha3bIBAalOT MOHOTHOPHTHBIM?

3. Uto Takoe noMHUHHpOBaHHE?

4. Kakol npHu3HaK Ha3bIBalOT JIOMUHAHTHBIM, & KAKOW — PELIECCUBHBIM?

5. OxapakTepu3ylTe ¢ FTeHETUYECKUN MO3HUILINI MOHITUSI «TOMO3UTOHBINY» U «T'€TEPO3UTOHBIN
OpraHu3M.

6. ChopmynupyiiTe 3akoH paciieruieHus. [louemy oH Tak Ha3bIBaeTCs?

7. Yto Takoe ymcrora ramer? Ha KkakoM SIBJIEHMU OCHOBAH 3aKOH YHMCTOTHI TaMeT?

33}131[“5[ AJIS1 IPAKTHYIECKOT0 3aHATHUA
Pemute 3aaYvM 110 BapuaHTaM

Bapuanm 1

3aoaua Nel (monozubpuoHoe ckpewjusanue, NOJIHOe 0OMUHUPOGAHUE).

Kakoe moToMcTBO MOKHO OKHAATh OT CKPEUIMBAaHUS YepPHOI'0 TOMO3UTOTHOrO OapaHa ¢ Oenoli oBIIOH, eciin
W3BECTHO, YTO I'€H YEePHOH OKPACKH JIOMUHHUPYET HaJl TeHOM OeNoil OKpacKu.

Kakwe sirHsiTa pogsitest oT THOpUAHOTO OapaHa U THOPUIHOM OBIIHI?

Kaxkoe noroMcTBO OyieT oT Oeoii OBIIBI M THOPHAHOrO OapaHa?

3aoaua Ne2 (monozubpuonoe ckpewjueanue, HeNOAHoOe OOMUHUPOGAHUE).

Pacrenust kpacHOM ajbluM MPHU CKPEIIMBAHUKM MEXKIY COOOH Jar0T MOTOMCTBO C KpPacHBIMHU IUIOJAMH, a
PACTEHUS KEITON ajbluM — ¢ KEJIThIMHU IUIoAaMu. B pe3ynbTaTe ckpelnBanus 000UX COPTOB APYT ¢ APYTOM
MOTY4a0TCsI PO30BBIE TJIOJBI.

Kakoe moToMcTBO BO3HHUKAET IPU CKPEHIUBAHUN MEXIY COOO0N TMOPUIHBIX PACTEHUH abIum?

Kakoe moToMCTBO MOIYYUTCS, €CITH CKPECTUTh JKEITYIO alibIdy ¢ THOPUIHOMN ajibIuoi?

3aoaua Ne3 (Ouzubpuonoe ckpewusanue).

Y MOpCKOH CBHHKHM IJIMHHAs MIEPCTh JTOMHUHUPYET HajJ KOPOTKOM, OKpalleHHas IIepcTh - Haja Oelnoi.
Kakxumn nmpuznakamu OyayT o0ianaTe THOPHIHBIE MOPCKHE CBHHKH TPU CKPEIIMBAHUH CaMIla C JUTHHHOM
OKpAIIIEHHOW IIEPCThI0 C CaMKOW C KOpOTKOH Oemoit mepcthio? Kakoil pesynapTaT macT anbHEHIee
CKpeIMBaHUE TAaKUX THOPHUIOB?

Bapuanm 2

3aoaua Nel (monozubpuonoe ckpeuwusanue, NOJIHoe 0OMUHUPOGAHUE).

Kaxoe moToMcTBO MOXXHO OKHJATh OT CKPEIIMBAHUS PHIKETO (TOMO3HTOTHOTO) KOTa ¢ OeI0il KOIIKOH, ecin
M3BECTHO, YTO I'€H PhDKEH OKpacKu JOMUHHUPYET HaJ TeHOM Oeoil OKpackH.

Kaxkwne koTsiTa pomsITCsi OT THOPHUIHBIX KOTOB?

Kaxoe moroMcTBO OyIeT OT phIKEro KoTa U THOPUTHON KOIITKH?

3aoaua Ne2 (mono2ubpuonoe ckpewjusanue, HeNoOaHoe OOMUHUPOBAHUE).

[Ipu ckpenmBaHUM MEXKIy COOOH KpacHBIE TIONBIIAHBI MAIOT KPAaCHOrO IIBETa TIOTOMCTBO, a MKEIThIe
TIOJIBIIAHBI — JKENTOr0 I[BeTa. B pe3ynmbpTaTe CKpeuimBaHHUS OOOWX COPTOB APYr C JAPYIOM ITONYYarOTCS
MIECTPBIE TIONBITAHEI.

Kaxoe moToMcTBO BOHHUKAET IIPU CKPEITUBAHUN MEXITY COO0H THOPHUTHBIX TIOIBIIAHOB?

Kaxoe moToMcTBO MOIY4UTCS, €CITH CKPECTUTh THOPUIHBIN TIONBIIAH C XKENTHIM TIOJIBITAHOM?

3adaua Ne3 (Oucubpuonoe ckpeujusanue).

VY yenmoBeka TEMHBIE BOJOCHI JOMUHUPYIOT HaJ CBETJIbIMH, & Kapue riaza HaJ cepbiMH. TeMHOBOJIOCHIH
MY>KYMHA ¢ KApUMU TIa3aMH KEHUTCS HaJl CBETIIOBOJIOCON JKEHIIMHE C CephIMU TI1a3aMu. Kakoe moToMcTBO
B OTHOIIICHWHM YKa3aHHBIX MPU3HAKOB CIIEAYyeT OXUIATh B Takoil cembe? Kakue Moryr OBITH JeTH, eciH
POIUTENN MX TEMHOBOJIOCHIE C KAPUMH TJIa3aMH, T€TEPO3UTOTHBIE 10 000UM TIpHU3HAKAM?

HOpH}IOK BBINOJIHEHHSI OTUYETA 110 NPAKTHYECKOMY 3aHATHIO



B TETpaaAr HAIUIIUTS HOMCP, HA3BaHUC U y‘-IC6HyIO OCIb 3aHATHA.

OtBeThTE HA BOIPOCHI AJid 3aKPCIUICHUSA TCOPETHUYCCKOI'0 MaTCpHrajia K MMPakKTUICCKOMY 3aHATHIO.
3anuiure YCJIOBHUC 3a/JaHUA WU BBIITOJIHUTC 3aJaHUC.

3anuimure BBIBOJ O HpOI[CJ'IaHHOI\/'I pa60Te, OTpa3uTEC, HACKOJIbKO YCIICIIIHO Bui CIIPpaBUJIUCH C y‘Ie6HI>IMI/I
3aa4aMU IMPaKTUICCKOI'O 3aHATH.

el N =

I/IH(l)OpMaIII/IOHHOG odecreyeHne BLIIOJTHEHNS NPAKTHY€CKOI'0o 3aHATUSA

1. KoncrantuaoB B.M. u np. Buomorust anst mpodeccuit W crienuaibHOCTEH TEXHHUYECKOTO M
€CTECTBEHHO-HAYYHOr'0 Tpoduield: y4eOHUK MJIsi CTYACHTOB NpOoQecCHOHANBHBIX 00pa30BaTeNbHBIX
OpraHM3allMi, OCBauBaroLMX npodeccuu u creruanbaocta CI10. —M., 2019

2. UYeobmmes H. B., I'puneBa I'. I'. Buonorus: yueOHUK Uil CTYAEHTOB MPOQECCHOHAIBLHBIX
00pa30BaTEeIbHBIX OpraHU3aluid, OCBauBaroLMX npodeccuu u cneruanpaoctu CI10. — M., 2018

3. benses J1.K., dpmvmmn .M., Ky3ueroa JI.H. u np. buonorus (6a30Bbiit ypoBens). 10 kimacc. —
M., 2018.

Pasnen 3. buogorus



Ilpakmuueckoe 3anuamue Nelb. Onucanue ocobeii suoa no mopghonozuueckomy Kpumepuro.

]_le.]'lb paﬁOTbI:Hay‘II/ITLCH BBISABJIATH MOp(I)OJ'IOFI/I‘IeCKI/Ie MMPU3HAKU KUBOTHBIX, paCTeHHP’I; OIpeACINTb, MOXHO JIH I10
MOp(l)OJ'IOFI/I"IECKI/IM MpU3HAKaM CYAUTH O MPUHAJJICIKHOCTU OpraHru3Ma K OIpPEACIICHHOMY BUY.

3agaum:

1. TO03HAKOMHUTH OOYYAIOIIUXCS C OCHOBHBIMU KPUTECPHUSIMH BHIA;

2. OIpeaAcinTb, MOXHO JIKU 11O MOquOJ'IOFI/ILIeCKI/IM Mpu3HakaM CyAuTb O TMPUHAJICKHOCTU OpraHu3Ma K
OIpeIENICHHOMY BHILY.

3. cmocoOcTBOBaTh (OPMHUPOBAHHIO HWH(OPMAIIMOHHOW KOMIICTEHTHOCTH OOYYAIOIIUXCS, YMCHHIO
BBIJICIATH TJIABHOE

I[IpoxomxknTeaBHOCTH 2 Yaca

OcHaurenue padéouero Mecra:

1. COOpHHMK METOAMYECKUX YKa3aHUMN JUIS CTYJCHTOB I10 BBIOJHEHHUIO TPAKTUYCCKUX 3aHATHH 10 y4eOHOU
nucuummae «buomornsa».

PaGouas Terpap.

CxeMbl, IJIAKaThL.

4. Jlunelika, KapaHaaml

wmn

KpaTKne TCOPETUYECCKUEC U y‘leGHO-MeTOHI/IquKI/Ie MaTepHaJibl
Mo TEME MPAKTUYECCKOI0 3aHATHSA

B konue XVII Beka anrnuiickuii 60otanuk /Jorcon Peii BriepBble MPEAIOKMIT pa3ieiuTh PACTEHHs HA JABYOIbHbIC
U OAHOAOJBHBIC M Jajl HEPBYIO OHMOJIOTHMYECKYIO KOHLEIIMIO BHIA, OTMETHB, YTO Pa3HbIC BHUABI OTJIMYAIOTCA 110
BHEIITHEMY 1 BHYTPEHHEMY CTPOCHHIO U HE CKPEIUBAIOTCSI MEXY COOOH.

C umenem K. JIlunHes cBs3aHo Havano onucaHus U Kinaccudukanuu xuBbix opranu3MoB. B XVIII Bexe B cBoeit
OCHOBOIIOJIaraoIe padore o mpobieme BuIa LIBEACKHH HATypanuct Kapn Jlunwei NPEIIOKUI NEPBOE HAY4HOE
ompejeieHue Buga M yrouHuna ero kpurepuu. K. JluHHeW cumTan, 4ro KaxIbli BHI - PE3yIbTaT OTAEIBHOIO
TBOPYECKOT'0 aKTa, HEM3MEHEH U IIOCTOSHEH, He CBA3aH C JPYTHMMH BUAAMH POACTBOM M M3HAYAIIBHO 1Ieeco00paseH.

Cro ner cnycrs JK.-b. Jlamapk moctpows cucreMy KiacCU(PHKAlMH, B KOTOPOW NPHBOAWII WHOW HPUHIMIT
SBOJIOLIMOHHOTO POJICTBA BHUJOB HAa OCHOBE ITOCTENIEHHOTO M BCEOOINEro M3MEHEHHUs BUJIOB U IPEBpAILEHUS UX B
apyrue Buipl. OfHAKO, BBIIBUHYB BEIMKYIO M0, OH HE CMOI BEPHO OLCHUTh M3MEHYMBOCTH BUJIOB M MPHUIIET K
NPeCTaBICHUIO 00 UCKYCCTBEHHOCTH BH/IA, OTPULAS PEAIbHOCTD CYLIECTBOBAHHS BUIOB B IIPUPOIE.

Y. JlapBuH, Kak ¥ MHOTHE €r0 IIOCJIECHOBATENH, CTOJIKHYJCS C 3TOW MpoOieMoil M He cMOr e€ MOIHOCTBHIO
paspemnTb. OH CYUTAI TEPMHH «BHUI» COBEPIICHHO MPOU3BOJIBHBIM, IPHAYMaHHBIM pagy yao0CTBa Il 0003HAUEHUS
TpYMITBI 0CO0EH, CXOKUX MEXIY COOOH.

Ho Buzmel peasbHO CyIIECTBYIOT, M 3TO JOKa3bIBa€TCS CHCTEMON KpUTEPHEB, KOTOpPbIE MO3BOJSIOT UYETKO
BBIJICTTUTh BUBI M OTJIMYUTD UX APYT OT ApyTa.

Bung — coBOKymHOCTH oco0eil, o00JajalomMX  HACIEACTBEHHBIM  CXOACTBOM  MOP(OIOTHYECKHUX,
GM3HONOrMYecKuX W OHOXMMHYECKHMX OCOOCHHOCTEH, CBOOONHO CKpEIIMBAIOIIMXCS M JAIOIHUX IUIOAOBUTOE
MIOTOMCTBO, TIPHCIOCOOJIEHHBIX K OMNPENECICHHBIM YCIOBHSIM JKH3HH W 3aHMMAIOIMX B MPUPOIE ONPENCICHHYIO
obnacte — apeail. Bun npezacraBisier coboit OHY M3 OCHOBHBIX (DOPM OpraHHM3aIlHy KHBOTO U SIBIISIETCS OCHOBHOM
KaTeropuei OMoIornIeckon Kinaccu(uKayu.

Ho wHorzma BO3HMKAIOT TPYJHOCTH B YCTAHOBJICHHH MPUHAIUIOKHOCTH OCOOM K ompenenéHHomy BuAy. [lis
pEIIEHHs BOIPOCa O TAKOH MPUHAICKHOCTH HCIIONB3YETCs LENbIH PA KPUTEPHUEB — NMPHU3HAKOB, 110 KOTOPBIM BHIBI
OTJIMYAIOTCS APYT OT ApyTa!

Mopdgonocuueckuii kpumepuil TOapa3yMeBaeT BHEITHEE CXOACTBO OCOOEW, OTHOCAMMXCS K omHOMY Buay. Ho
WHOTZIa 0cOOM OTHOT'O BHIA OYEHBb CHUIFHO OTJIMYAIOTCA (Takca ¥ JIOT) WM HaoOOpOT, €CTh BUIBI, MOP(OIOruIecKn
MOYTH HEOTIIMYMMBIE, TaK Ha3bIBAEMBIC BHU/IbI-IBOWHHUKH (BHIBI YEPHBIX KPBIC), KOTOPHIE TEHETHUECKH N30JIMPOBAHBI U
He ckpenBatoTca. CrenoBaTenbHO, AT ONPENEeNeHHWs BHAOBOM TNPHHAUIEKHOCTH OJHOIO MOpP(OIOrHIecKoro
KPHUTEPHsI HEOCTATOYHO.

OCHOBHBIM SIBIIICTCS ceHemuyeckKuil Kpumeputi, Tak Kak 3aKIio4aeT B ceOe TJIaBHOE CBOMCTBO BHAA — €0
TEHETUYECKYIO M3OJISIIMIO OT IPYTHX — HEBO3MOKHOCTH CKPEIIMBAHUS MEXLy OCOOSMH Pa3HBIX BHJIOB M3-32 OTIIMIHH
XPOMOCOMHOTO Habopa (YMCI0 M CTPOEHHE XPOMOCOM). Jlake eciM TOSBISIIOTCS MEXBHIOBBIC THOPHIBI, OHH Yallle
BCEro OeCIUIONHBI, HapyIIaeTcs Mporecc 00pa3oBaHus MOMOBBIX KJIETOK. Ho MHOTAa U 3TOT KpUTEpuii MOABOIUT, TaK
KaK IUIOJIOBUTOE IIOTOMCTBO MOXKET MOSIBIISITHCS ITPH CKPEIMBAHUT 0CO0EH, OTHOCAIINXCS K Pa3HBIM BHIAM.



B ocHoBe @usuonocuueckoeo kpumepus NEXUT CXOACTBO BCEX (PU3UONOIMYECKHX IIPOLECCOB y 0COOEH OIHOro
BHUJa — IMUTaHWE, [bIXaHWE, BBINEJICHWE, OCOOEHHO BaXXHBI OTIMYMS B (PU3MOIOTHHM DPa3sMHOKEHHs (CTpOeHHE
TIOJIOBOT'O aIlapara, CPOKH Pa3MHOKEHHS).

buoxumuueckuii xpumepuii OCHOBaH Ha MOJIEKYJSIDHOM CPaBHEHMH Das3IMYHBIX BHJOB, B IIEPBYIO OuYepeib
cpaBHenun JIHK wu OenkxoB, rme ¢ OOmpIION BEpOSTHOCTHIO MOXKHO OIPENENUTh, HACKOIBKO OJM3KUMHU
POACTBEHHUKAMH SIBJISIFOTCSI T€ WJIM WHBIE BUBI (IO COCTaBy aMHHOKHCIIOT TEMOTJIOONH IIMMIIaH3€ HE OTJINYAETCS OT
TeMOTJIO0MHA YEIOBEKA).

Teocpaghuyeckusi kpumepuii onpesiensieT OOMTaHUE KaXKAOTO BHUIA B IIpefenax ONPENeNIeHHOH TeppUTOpUH
(apeana). CymecTBYIOT BU/IBI, PaclpOCTPaHEHHbIE MOBCEMECTHO — KOCMOIIONUTHI, ¥ BHIbl — JHIEMHUKH, Y KOTOPBIX
MOXeT OBITh HeOObIION apean. O0IacTH pacpoCTpaHEHUs PA3IMYHBIX BUJIOB YacTO MIEPEKPHIBAIOTCS, a 3HAYUT, STOT
KPHUTEPUA HE MOXKET OBITh PELIAIOINM.

Oxonozuneckutl Kpumepuil IPEANONaraeT, 4Yro KaKAbIH BHA TPUCIIOCOONEH K OINpPEIETCHHBIM YCIOBUSIM
CYIIECTBOBAHUS U XapaKTEPH3YeTCs ONPEIEICHHBIM THUIIOM IUTAHUS, MECTOM OOWTaHHMsI, CPOKaMHU Pa3MHOXKEHUS, T. €.
3aHUMAaeT OIPE/IeIEHHYIO SKOJIOIMYECKYIO0 HUIY (HanpuMep, Oelblii MeIBeIb MPUCTIOCO0IIEH K OTHIM DKOJIOTHYECKHM
(axTopam, OypbIi — K JPYrum).

BOHpOCbI VISl 3AKPCIVICHUA TCOPETUYIECCKOIo MaTepraia K NPAKTUHYCCKOMY 3aHATHIO

1) Yro Takoe Bua?

2) Kakue kputepuu BUIa BbI 3HaeTe?

3) MOXHO JI1 IO OTHOMY KPHUTEPHIO OINPEAEIUTh IPUHAUIE)KHOCTh 0COOH K OIpEIeIEeHHOMY BUITy?
4) Kakue y4eHble 3aHUMAJIHNCh UCCIIEIOBAaHUEM MOHSATHS Bua?

3aI[aHI/Iﬂ AJIA MPAKTUYECKOI0 3aHATHUSA

Yacts 1. U3yyenue pacrenmii.

1. Paccmotpure mpeiokeHHbIe 00pa3ibl PACTCHU, CPABHUTE HX.

KNEBEP nyrogon |KNEBEP MON3Y4uN

Trifolivm pratense I

2. Ha ocHOBaHMH CpaBHEHUS, COCTaBbTE MOP(OIOrNUECKYIO XapaKTePUCTHKY IBYX PacTEHHI OIHOr0 poaa,

3aroNHUTE TaOIHITy.

Obpaszery Ne 1 Ob6paszery Ne 2

ITpu3Hak a1 cpaBHEHUS
P P BunoBoe Ha3BaHue: BunoBoe Ha3BaHue:

Pon pacrenus

Tun KOpHEBOIN CHUCTEMBI

Crebenb (IpeBeCHBIN, TPABSIHUCTHIN,
MIPSIMOCTOSIYUH, TTON3YIHH, CTETIOMIMNCS U T.11.)

JIucTps (pocThIe, CIOXKHBIE)

JKunkoBaHme IHCTHEB

JIucropacnonoxenue

HBCTOK HJIN COIBCTHUEC

[Tox, ero Ha3BaHWe (COYHBIN WM CYXOH, OTHO-
YJTH MHOTOCEMSIHHBIH)




3. YepThl cXOJCTBA ABYX BUIOB PACTEHUI OAHOrOpoa

4. UepTs! pa3nuuus ABYX BUIOB paCTEHUH OJJHOTO poja

MO>XHO JT1 Ha OCHOBaHHH MOP(OIOTHYECKOTr0 KPUTEPHSI CYIUTh O BUJOBON IPHHAIEKHOCTH PaCTeHUH?
Yacts 2. U3y4yeHue :KHBOTHBIX

1. PaccMmoTpuTe pUCYHKH BYX 'KMBOTHBIX Pa3HBIX BHJIOB OHOTO pona. CpaBHUTE UX.

2. Ha ocHoBaHnu cpaBHEHUs, COCTaBbTE MOP(OIOIrHIECKYI0 XapaKTEPUCTHKY ABYX JKUBOTHBIX OJHOTO

poaa, 3all0JIHUTE Ta6J'II/IIIy.

[TpusHak 111 cpaBHEHUS Bunosoe Ha3zBaHue: Bunosoe HazBaHue:

PacnpocTpaHneHue HUBOTHOTO

Oxkpac Mexa

HJ'II/IHa JKHUBOTHOI'O

Macca )KHUBOTHOTO

CtpoeHure KOHEUHOCTeH

Vi

Tun nuranus

L 4

e TR 2 et : -

3asiy —pycak. 3agu-oessik.
1 UYepThl CXOACTBA ABYX BUIOB KUBOTHBIX OJHOTO POAA
2. UYepThl pa3nuyus IBYX BUAOB )KUBOTHBIX OHOTO POJa
3. MOJKHO M Ha OCHOBaHUH MOP(OIOrHYECKOro KpUTEPHs CYIUTh O BUAOBON MPUHAAIEKHOCTH )KUBOTHBIX ?

Cnenaiite 001muii BLIBO/, HA OCHOBE aHAJIN3a CBOEii padoThI.

JlonoJiHUTEeIbHA HHopMaus.

KneBep moa3yumii — MHoOrojerHee TpaBsiHHUCTOe pacTeHue. KopHeBas cucrema crepxkHeBas. CteOenb
NOJI3Y4YMH, YKOPEHSIOWMKCS B y3J1aX, BETBUCTBIM, TIOJbIA, dYacTo Mnonbld. JIMCThS UIMHHOYEpeEIIYaThle,
TpéXpa3AeNbHbIC, UX JIUCTOYKH IMIMPOKOSHIIEBUIHBIE, HA BEpXYIIKe BbleMyaTsle. Yepemkn Bocxoasamue, 10 30 cm
JnrHOH. ColBeTHS TOJIOBKY Ma3yLIHBIE, TIOYTH LIAPOBUAHBIE, PHIXJIbIE, 10 2 CM B IONepeYHUKe. BeHunk Oenblii win
pO30BaTHIi, 1O oTIBeTaHHU OyperoT. B nBerke 10 TBIYMHOK, AEBATH M3 HUX CPOCIIMECS HUTAMH B TPYOOUKY, OIHA —
cBoOomHas. [Imox — 600 (IpomoNToBaTHIA, INTOCKUH, CONEPIKUT OT TPEX 0 YETHIPEX MOYKOBUIHBIX WA CEPALIEBUIHBIX
CEeMSH Cepo-XKENTOro WM OpamKeBoro IBera). Hawamo co3peBaHHs CeMSH — WIOHB-HIONb. Pa3sMHOXKaeTcss Kak
CeMEHaMH, TaK M BEreTaTHBHO.

KieBep s1yroBoii — qBynerHee, HO Jarie MHOTOJIETHEE TPABIHHUCTOE PACTEHHE, JOCTHTAET B BRICOTY 15-55 cMm.
BerBucteie crebnm mpunogHuMaronpecs. JIMCTeS TpoWdaThle, ¢ MMPOKOSIHIICBHIHBIMUA MEITKO3YO4aThIMK JOJISIMH,
JIUCTOYKH TI0 KpasiM IIeIbHBIE, C HEKHBIMHA PECHHMIKaMH 110 KpasiM. COLBETHS TOMOBKH PBIXJIbIE, MIAPOBUAHBIE, CHIST
YacTO MOMApHO W HEPEOKO TPHKPBITH ABYMS BEPXHHMH JIHCTBIMH. BeHUMK KpacHBIH, u3penka Oemnblil WiIu
HEO/IHOI[BETHBIM; YalleyKka C JecAThI0 KWiIKaMu. Ilmox — omHOCeMsHHBIM 000 (sirieBHAHOW (QOpMBI); ceMeHa TO
OKpYTJIBIE, TO YIJIOBATBIE, TO JKENTOBATO-KpacHbIe, TO (uoneToBble. L[BeTéT B MroHe-ceHTs10pe. [lmoms! co3peBatoT B
aBrycre-oKkTa0pe. PazMHOMKaeTCst Kak CEeMEHaMH, TaK U BETETaTHBHO.

HanbGonee n3BectHs! B Poccum 3aiiiel — Oenmsik m pycak. 3as-Oersik: oOMTaeT B TYHIPOBOH, JIECHOM M

gacTU4HO JrecocTenmHor 30He CemepHoit EBpormsl, Poccun, Cubupn, Kazaxcrana, 3abaiikanbs, JJansHero Bocroka.



3asn — pycak: B mpenenax Poccum Bomurcs mo Bcedl EBporeiickoil WacT cTpaHBI O CEBEPHBIX IOOEPENKHH
Jlamoxckoro 1 OHEXCKOro 03ep.

3asn-0ensik. [nna Tena 44 — 74 cm. XBoCT B BHJE MYMIMCTOrO OEJIOro IIaphKa, KOHYMKH YIIEH YepHBIC.
OcranpHass okpacka OypoBaTas WM cepas JIETOM M 4HCTO-Oenmast 3uMoil. Y Oejsika Jambl MIMPOKHE, C TYCTBIM
OITyIIIEHHEeM, 4TOObI MEHbIIE MPOBAJIMBATHCS B CYrpoObl (Ha jamax 3MMOW OTPacTaloT MEXOBBIE «JIBDKK»). Ciempl
LIMPOKHE, OKPYIJIbIE, OTIEUATKH 3a/JHHX JIall JIMIIbF HEHAMHOTO OOJbIlle MEepPEeIHMX. 3aJHHe HOTM HaAMHOTO JUTMHHEE
MepeAHNUX U IPU JBMXKEHUM BBIHOCATCS JAajeko Bmepen. JnuHa ciena 3aaHed damsl 12-17 oM, mmpuna 7-12 cMm. ¥V
Oensika yIm Kopoue, 4eM y pycaka, XBOCT CHU3Y OEIbIi, IepCTh MSTKasl.

Bensixk — pacTUTeNnbHOSIHOE KUBOTHOE C YETKO BBIPAKEHHOW CE30HHOCTBIO NMUTaHMA. BecHOH u nmeToM oH
KOPMHTCSI 3€JEHBIMU YacTAMH pPacTeHHH. MecTramM IMOeNaeT XBOIIM M TpUOBI, B YAaCTHOCTH, OJIEHUH Tprodensb,
KOTOPBIM BBIKAIIBIBAET U3 3eMJIM. bessk oueHb II00BUT. 3a JIeTo 3aifunxa NpuHOCHUT 2-3 nomera u3 3-5, uHorza naxe
11 moromkoB. BecHoii 1 oceHbro Oensik JinHsAeT. BeceHHss MMHbKa HauMHAETCS B MapTe U KOH4YaeTcs B mae. JKHMByT
Oensikn 8-9 ner, nHorga noxuBairoT A0 10, OOBIYHO K€ TMOHYT 3HAYMTENBHO paHblle. belsk — BaKHBIH OOBEKT
MIPOMBICIIOBOI OXOTBI, 0COOEHHO Ha CeBepe.

3asu-pycak. JnuHa Tenma 55-74 cMm. XBOCT CBepXy M KOHYMKM Yyiieid dyepHble. OcTanbHas OKpacka
pBDKEBaTO-cepasi ¢ YepHOBATON psI0blO, 3UMOI cBeTiiee, 0ocoOeHHO Ha Oproxe u Ookax. Jlambl yxke, yeM y Oenska. Y
pycakoB nnuHa cnena 3aaHed jgambl 14-18 oM, mmpuna 3-7 cM. 3agHMEe HOTM HAMHOTO JUIMHHEE TEPEeHUX U MPH
JBIDKEHHU BBIHOCSATCS 1aJIEKO BIEpeE.

B neTHee BpeMs pycak MHUTAeTCsl pACTEHUSMHU M MOJIOJIBIMH [T0OETaMHU JIEPEBbEB U KyCTapHUKOB. Yalie Bcero
ChEAeT JINCThSI U CTEOJH, HO MOXKET BBIKANbBIBaTh U KOPHU. OXOTHO MOENAeT OBOIIHbIE U OaXueBble KYJIbTYphL. 3asiil-
pycak: moMeToB ObiBaeT 2-3 u naxe 4. Becennnit momer u3 1-2 3aituat, 6onee no3nuuit 13 3-4 (no 8). Pycak siBisiercs
LIEHHBIM IIPOMBICIIOBBIM JKUBOTHBIM, OOBEKTOM JIFOOUTENHCKON M CIIOPTHBHOM OXOTBI.

HOpflIlOK BBINOJIHEHHSI OTUYETA 10 NPaKTHYCCKOMY 3aHATHUIO

B rerpaau HanmummTe HOMEp, HA3BaHUE U YUEOHYIO IeNTb 3aHATHS.

OTBeTbTE Ha BOIIPOCHI IS 3aKPEIUIEHHUS TEOPETHUECKOT0 MaTepralia K MPaKTHIECKOMY 3aHSTHIO.
3anuimTe ycIoBHE 3aJIaHUS U BHITIONTHUTE 33/IaHHUE.

3anuimTe BBIBOJ O MPOJEIAHHON padoTe, OTpa3uTe, HACKOIBKO YCIEIHO BhI cipaBUIINCh C yueOHBIMA
3a/1la4aMy TPAKTHYECKOTO 3aHATHSI.

HowppRE

HNudopmannonHoe odecneyenne BoINOJHEHUs MPAKTHYECKOT0 3aHATHS

1. KoncrantuaoB B.M. u gap. buomorns mms mpodeccnii M CHENHaTbHOCTEH TEXHHYECKOrO M
€CTECTBEHHO-HAyYyHOTo Tmpoduiel: y4eOHWK i CTYIASHTOB NPOQECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpTraHM3alni, OCBauBaroIX npodeccuu u crenuansaoct CI10. —M., 2019

2. YeOpmme H. B., I'puneBa I'. I'. buonorwms: ydeOHWK I CTYOEHTOB MpodeccHOoHaATHHBIX
00pa3oBaTeNbHBIX OpraHU3alNi, OCBanBarImuX npodeccun u cnenuaabaoctu CIIO. — M., 2018

3. bense JI.K., Aprvmmmr .M., Ky3uernoBa JI.H. u np. buonorus (6a3oBsiii yposens). 10 kmacc. —
M., 2018.



Pa3pnen 3. buosnorus
Tema 4.1. [Ipoucxoxkaenne U Ha4YaIbHbIE ITANBI Pa3BUTHA KH3HH Ha 3em.ie.
[pakTuueckoe 3ansaTHE Nel7. AHAIN3 U OLEHKA PA3JIHMYHBIX THIIOTE3 POUCXOKIEHUS YeT0BEKA

Heabp pabdoOTBHI:HAYYUTHCS BBISBIATH HAUOOJNEE OYEBHIHBIC MPUCIIOCOONICHHUST OPraHU3MOB K Cpele
obutanus. Oco3HaHHE 00YYAIONIMMKCS 3HAYMMOCTH BCEX 0OCYXKIaeMBIX BOIPOCOB, YMEHHE CTPOUTH CBOU
OTHOILIEHUS C IPUPOION U OOIIECTBOM Ha OCHOBE YBAKEHHUA K KU3HHU, KO BCEMY KUBOMY KaK YHUKAJIbHON U
OecrieHHON yacTh Orocdepsl.

3agaum:

1. 1mo3HAKOMHTH OOYYAIOMIMXCS C PA3HBIMU THIIOTE3aMHU MTPOUCXOXKICHHUS YeNIOBEKa, OIICHUBAs CTEleHb UX
Hay4YHOCTH U JI0CTOBEPHOCTH;

2. O0XapakTepu3OoBaTh Pa3BUTHE B3TJIAI0B YUEHBIX HAa MPOOJIEMy aHTPOIIOreHesa,;

3. cmocoOcTBOBaTh  (OPMHUPOBAHHIO HMHMOPMAIMOHHOW KOMIIETEHTHOCTH OOYYaIOUIUXCS, YMEHHIO
BBIIETISTD TJIaBHOE

I[IpogomxknTeaBHOCTH 2 Yaca

OcHauienue padouero Mecra:
1. COOpHHK METOJAMYECKUX YKA3aHUH JUIS CTYICHTOB 110 BBITOJIHEHUIO MIPAKTUYECKUX 3aHATHH 10 yIeOHOM

JTUcHUIInHE «broaorus.
2. PabGouyas terpasb.

w

CxeMbl, IJIAKaThL
4. JluHetlika, KapaHIAIT

KpaTmle TCOPETUYECCKUEC U y‘leﬁHO-MeTOIll/I‘leCKl/le MaTepuajbl
M0 TEME MPAKTUYECCKOI0 3aHATHSA

«MHorooopa3ue Teopuii BOSHUKHOBEHHS KM3HU Ha 3emJie».

1. KpeaunoHusm.

CormnacHo 3TOH TEOpUM XHU3Hb BO3HUKJA B PE3yJIbTaTe KAaKOI'O-TO CBEPXBECTECTBEHHOI'O COOBITHS B
npounutoM. Ee mpuaepxuBaroTcs MOCIENOBATENN IOYTH BCEX HAUOOJIee pacIpOCTPAHEHHBIX PEIUTHO3HBIX
yueHnuid. TpaaunuoHHOe MyAeHCKO - XPUCTHAHCKOE IIPEACTaBIEHHE O COTBOPEHHHM MHUpA, W3JIOKEHHOE B
Knure BeITHs, BBI3BIBAIO M MTPOIOIIKAET BBI3BIBATH CITOPHI. XOTS BCEe XPHUCTHAHE MPU3HAIOT, YTOo bubmus -
3T0 3aBeT l'ocnona JroIsM, 1O BOIPOCY O IIMHE «IHs», ynomuHasierocs B Kaure beitus, cymectByror
pasHornacus. HekoTopble CUUTAIOT, YTO MUP U BCE HACEISIOLINE €r0 OPraHU3Mbl ObUTH CO3JaHbl 3a 6 AHEH
mo 24 vaca. Jl[pyrue XpucTraHe He OTHOCATCS K bMOMMM Kak K HaydyHOW KHWTE M CUMTAIOT, uTo B KHuTe
BeITrs M310’%k€HO B MOHATHOW AJ1s1 NoAel opMe TEOIOrMuecKoe OTKPOBEHHE O COTBOPEHUH BCEX JKMBBIX
cymecTB BcemoryumM TBopuoM. Ilpomecc 60xecTBEHHOrO COTBOPEHHUSI MHpa MBICIUTCS KaK MMEBIIUN
MECTO JIMIIb OJHAXKABI ¥ IOTOMY HEJOCTYIHBIH 17151 HAOII0AEHHs. DTOr0 JOCTATOYHO, YTOOBI BEIHECTH BCIO
KOHLICNIIMIO OOXKECTBEHHOI'O COTBOPEHMS 32 paMKH HaydHOro uccienoBaHus. Hayka 3aHuMaercst TONBKO
TEMHU SBJICHUSMH, KOTOPbIC MOAJAIOTCS HAOMIOACHUIO, a IIOTOMY OHAa HUKOr/Aa HE OyAeT B COCTOSHUHM HH
JI0Ka3aTh, HA ONPOBEPTHYTH 3TY KOHLETLUIO.

2. Teopusi cTANMOHAPHOTO COCTOSIHUSL.

CornacHo 3Toli Teopuu, 3eMJyIsl HUKOI/Ia HE BO3HUKANA, a CYLIECTBOBaja BEYHO; OHA BCEr/a CIIocoOHa
MOJJIEPKUBATh >KU3Hb, @ €CIM U H3MEHSJIach, TO OYEHb Majlo; BHIBl TOXKE CYIIECTBOBAJIM BCErAa.
CoBpeMeHHBIE METO/Bl AaTUPOBAHUS AT Bce OoJiee BBICOKME OLIGHKM BO3pacTa 3eMJd, YTO IO3BOJSET
CTOPOHHUKAaM TEOPHH CTAllMOHAPHOI'O COCTOSIHMS IOJIaraTh, 4TO 3€MJI M BHJIBI CYLIECTBOBAIM Bcerza. ¥y
Ka)K/I0T0 BHJIA €CTh JIB€ BOSMOXKHOCTH - JTMOO M3MEHEHHE YHCIEHHOCTH, MO0 BhIMUpaHHE. CTOPOHHHUKH
9TON TEOpUHU HE NMPHU3HAIOT, YTO HAJMYUE WM OTCYTCTBHE ONPEAEICHHBIX MCKOMNAEMBIX OCTATKOB MOXKET
yKa3bIBaTh HA BPEMs MOSBICHMS WIM BBIMUPAHUS TOTO WJIM MHOTO BUJA, U MPUBOIAT B KaueCTBE NpUMeEpa
MPEACTaBUTENS KUCTENEPHIX PhIO - naTuMepuio. [1o maJeoHTONOrnuecKuM AaHHBIM, KUCTENEphle BBIMEPIIN
okoino 70 muH. ner Hazaa. OJHAKO 3TO 3aKIIOYEHUE INPUIUIOCH IEPECMOTPETh, KOrja B paiioHe
Maparackapa ObITM HaiileHbl KUBBIE MPEACTaBUTENN KucTenepblx. CTOPOHHUKH TEOPUH CTAllMOHAPHOTO
COCTOSIHMSI YTBEP)KIAIOT, YTO, TOJIBKO M3y4yas HBIHE >KMBYIIME BUABI U CPaBHHUBAas UX C HCKOMAEMBIMH



OCTaTKaMH, MOXKHO JIelaTh BBIBOJA O BBHIMHPAaHWH, J]a U TO OH MOXET OKa3aThCs HEBEpHBIM. BHe3zamHoe
MOSIBJICHWE KaKoro - JIMOO MCKOMaeMoro BHAA B OINPENCICHHOM IUIacTe OOBSICHAETCS YBEIMYEHHEM
YUCIICHHOCTH €TI0 TIOMYJISAIUN WX NIEPEMEIIISHIEM B MECTa, OJIarONMPHSITHBIC [T COXPaHEHUS! OCTaTKOB,

3. Teopusi naHcnepMuH.

Ota Teopusi He MpedjiaraeT HHUKAKOro MexXaHu3Ma sl OOBSCHEHHs TMEPBUYHOTO BO3HUKHOBEHUS
KHU3HHM, a BBIABUTAET HJCI0 O €€ BHE3EMHOM HPOUCXOXKIeHUHU. [lo3TOMy ee Hemb3sl CUMTaTh Teopuei
BO3ZHHKHOBEHHUS JKM3HU KaK TaKOBOW; OHAa MPOCTO MEPEHOCUT MpolieMy B Kakoe-TO JIPYroe MecTO BO
Bcenennoii. ['unoreza Obina BeiaBuHyTa 0. JIubuxom u I'. Puxtepom B cepenune XIX Beka. CornacHo
TUIOTE3¢ MaHCIEPMUHN JKU3HB CYIECTBYET BEYHO M MEPEHOCHTCS C IUIAHETHl Ha IJIAHETY METEOPUTAMH.
[pocreiimme opraHU3MBbl WM X CHOpPHI («ceMeHa >KH3HMY»), MoMnaaas Ha HOBYIO IJIAHETY W HaWIs 371eCh
ONaronpusTHBIC YCIOBHUS, Pa3MHOXKAIOTCS, AaBas Ha4ajo SBOJIOLNUH OT MPOCTEHIIMX (OPM K CIOKHBIM.
Bo3moxHO, 9TO >XM3HB Ha 3eMjieé BO3HHKJIA W3 ONHOM - €IUJCTBEHHOM KOJIOHMM MHKPOOPTaHH3MOB,
3a0pOolIeHHBIX U3 KocMoca. [lyiss 00OCHOBaHMS 3TOW TEOPHH HMCIONB3YIOTCS MHOTOKpDATHBIE TOSBICHUS
HJIO, nackanpHBIe N300paKeHHsI TIPEIMETOB, TIOXOKUX Ha PAKEThl U «KOCMOHABTOBY», & TAK)KE COOOIICHHS
SKOOBI O BCTpeYax C HMHOIUTaHETSHaMH. [IpH HM3yueHWH MaTephalioB METEOPHTOB M KOMET B HHX OBbLIH
OOHApY)KEHbI MHOTHE «IPEANICCTBEHHUKH J>KMBOIO» - TaKHE BEIIECTBA, KaK IMAHOTCHbI, CHHHJIbHAS
KHCJIOTa M OpPTaHWYECKUE COCANHEHHS, KOTOPbIE, BO3SMOXKHO, CHITPAIN POJIb «CEMSIHY, MaJaBIINX Ha TOIYIO
3emmo. CTOpOHHMKaMH 3TOW TUIOTE3bl ObUtH Jaypeatbl HoGeneBckoit nmpemun @. Kpuk, JI. Opren. .
Kpuk ocHOBBIBaJICS Ha IBYX KOCBEHHBIX JI0OKa3aTElILCTBAX:

* YHUBEPCAIbHOCTH F€HETHYECKOI0 KOJIa;

* HEOOXOJMMOCTH JJIi HOPMAJIbHOTO MeTaboNnM3Ma BCEX JKHMBBIX CYIIECTB MONMOIEHA, KOTOPBIi
BCTpeUaeTcd ceiiuac Ha NjiaHeTe KpailHe peKo.

Ho eciu »13Hb BO3HHKIIA HE HA 3eMJIe, TO KaK OHA BO3HMKJIA BHE ee?

4. ®u3nyecKue runoTessbl.

B ocHoBe (u3HuecKMX THUMOTE3 JISKUT TPU3HAHWE KOPEHHBIX OTJIMYHMHA JKMBOTO BEUIECTBA OT
HE&KHBOTO. PaccMOTpuMM THITOTE3y MPOHMCXOXKAEHUS KU3HHU, BRLABHHYTYI0O B 30-e romel XX Beka B. U.
Bepnanckum.

Barnsapl Ha CymIHOCTH KU3HU TpHBEIN BepHaIcKoro K BBIBOMY, YTO OHA IOSBHJIACH HA 3emiie B
dopme Oumocheprl. Kopenusie, pyHmaMeHTalbHbIE OCOOCHHOCTH >KHBOIO BEIIESCTBA TPEOYIOT IS €ro
BO3HHKHOBCHHS HE XHMHUYECKHX, a (PU3NIECKUX MPOIIECCOB. DTO AOJDKHA OBITH CBOCOOpa3Has karacTtpoda,
MOTPSICEHHE CAMUX OCHOB MHUPO3/IaHHSI.

B coorBerctBHmM ¢ pacmpocTpaHeHHBIMH B 30-x romax XX Beka rumore3amu obpaszoBanus JIyHBI B
pe3yapTaTe OTpbIBa OT 3e€MJIM BEIIECTBA, 3allONHABIIEr0 paHee THXOOKEaHCKYIO BIaguHy, BepHaackuit
MIPEANONIOKIII, YTO 3TOT MPOIECC MOT BBI3BATh TO CIUPAIBLHOE, BUXPEBOE JIBIIKEHHE 3€MHOT'O BENIECTBa,
KOTOpOe OOJbIlIe HE TOBTOPHUIIOCh. BepHaacknuil MpoUCXOXKIeHNE )KU3HH OCMBICIIHBAI B T€X e MacmTadax
¥ WHTEpBaJTaxX BPEMEHH, YTO M BO3HHKHOBEHHE caMoil Bcenennoii. IIpu xatactpode ycioBus BHE3AITHO
MEHSIOTCS, ¥ U3 TPOTOMATEPUH BOSHUKAIOT JKUBAsI M HEXKUBAS MaTEPHsL.

5. XuMnuyeckue runoresbl.

Ora rpynma TUIOTE3 OCHOBBIBACTCS HAa XHMHAYECKOW CIeMUU(UKe >XKU3HH U CBS3BIBAE€T ee
MIPOUCXOXKIEHHE ¢ ucToprel 3emin. PaccMoTprM HEKOTOPBIE THIIOTE3BI 3TOW TPYIIIIHL.

* YV HCTOKOB HCTOPUU XHMHUYECKUX THUIIOTE3 CTOSUIH 8o33perus . [exkens. I'eKkenb cUUTal, 4TO
CHadvaja IOJ JEeWCTBUEM XHMHUYECKHX W (U3NYECKUX TPUYHH TOSBIIIACH COSAWHEHUS yriepoaa. OTH
BeIllecTBa MPEACTABISUIA COO0I HE paCTBOPHI, a B3BECH MaJICHBKHX KOMOUYKOB. [lepBUYHBIE KOMOYKH OBLITH
CHOCOOHBI K HAaKOIUIEHUIO Pa3HBIX BEIIECTB M POCTY, 332 KOTOPHIM CIIEOBAJIO JIEIEHHE. 3aTeM IOSBUIACH
Oe3bpsamepHas KIeTKa - ucxomHas (hopMa JijIsl BCeX JKHUBBIX CYIIECTB Ha 3eMile.

* OmpenenneHHbIM 3TarioM B Pa3BUTUM XUMHUYECKHUX THIOTE3 abuoreHesa crana xowyenyus A. H.
Onapuna, BeiiBuHyTast M B 1922—1924 rr. XX Beka. I'unoreza Onapuna npencTtasisier coOOW CHHTE3
nmappuHM3Ma ¢ Ouoxummuei. [lo OmnapuHy, HacleINCTBEHHOCTh CTana cliecTBueM otOopa. B rumorese
OnapuvHa jxenmaeMoe BbIIacTcs 3a JeiicTBuTenpHOe. CHavana Hee OCOOCHHOCTH XKU3HU CBOAATCS K OOMEHY
BEIIIECTB, a 3aTEM €ro MOJEIMPOBaHUE OOBSBISETCS PEINIEHHOM 3araJKi BOSHUKHOBEHMSI JKU3HHU.

» ['unomesa J{xc. bepnana npeanonaraer, 49to aOWOTeHHO BO3HUKIINE HEOOJIBIINE MOJIEKYIIbI
HYKJIEWHOBBIX KHCIIOT W3 HECKOIBKHUX HYKJICOTHIIOB MOIJIA Cpa3y e COEAWHATHCA C TEeMH
AMUHOKHCIIOTaMH, KOTOpPBIE OHH KOIUPYIOT. B 3Tol THIIOTE3e MepBUYHAS JKWUBAs CHUCTEMa BHIUTCS Kak
OnoxuMHUecKas XH3Hb 0e3 OpraHu3MOB, OCYLIECTBIIAIOLIAS CaMOBOCHPOM3BEIEHHE M OOMEH BELIEeCTB.
Opranusmer xe, o [x. bepHany, mosBIsSIOTCS BTOPUYHO, B X0JIc 000COOJIEHUS OTACIBHBIX YYaCTKOB TaKOH
OMOXMMHYECKOI KU3HH € TIOMOILBI0 MEMOpaH.

* B kauectBe mocnemHel XWMWUYECKOH THIOTE3bl BO3HUKHOBEHHS JKM3HU Ha HAIeH IUJIaHETe
paccMmotpuM eunomesy 1. B. Boiimkesuua, BeIIBUHYTYI0 B 1988 romy. CornacHo 3TOH THIOTE3E,
BO3HHKHOBEHHE OPraHUYECKUX BEIIECTB NMEPEHOCHUTCS B KOCMUYECKOE MPOCTPaHCTBO. B crnemmduueckux



YCIOBUSIX KOCMOCa HJIET CHHTE3 OPraHMYECKHX BEUIeCTB (MHOTOYHMCIICHHBIE OpIIAHUYECKHE BEIeCTBa
HalJIleHbl B METEOPUTaxX - YIVIEBOABI, YIIEBONOPOABI, a30TUCTbIE OCHOBAHHUS, AMHHOKUCIIOTBI, >KUPHBIE
KHCIOTHI 1 Ap.). He nckiroueHo, 4To B KOCMHYECKHX MPOCTOPaX MOTIIM 00pa30BaThCA HYKJICOTHIBI H JAaXKe
monekynsl ITHK. Opnako, mo mHenuio BoliTkeBnua, XMMHYecKas SBOJIONMS Ha OONBIIMHCTBE IUTAHET
ConHevHOH cucTeMBl OKa3ajlach 3aMOPOKEHHOH M MPOIOIHKUIIACE IMIIL HAa 3eMJiie, Haii1 TaM MOAXOIne
ycnoBus. llpu oxnakaeHWM M KOHJEHCAIlMM ra3oBOM TYMAaHHOCTH Ha IEPBUYHONW 3emiie oka3ajcs BECh
HA0Op OpraHWYECKUX COeMUHEHUH. B 3THX yCIOBHSX >KMBOE BEUIECTBO MOSBHIIOCH M KOHJCHCHUPOBAJIOCh
BOKpYT BO3HHKIINX aduorenHo monekyn JJHK. Utak, mo runorese BoiiTkeBn4a nmepBoHavaibHO MOSBUIIACH
KU3Hb

BOHpOCbI AJIS1 3AKPEIVIEHUS TEOPETUYECCKOI0 MaTE€pUuajia K NPAKTUYCCKOMY 3aHATHUIO

1) Kakue runore3sl BOSHUKHOBEHUS KU3HU Bam n3BecTHBI?
2) B gem 3axmirogaercs ocHoBHas padota Jlapuna?
3) B gem 3akmiouaercs runoresa npempioxennas AWM. Onapuasim?

4) Kakue noBO/bI MPUBOJAT OIMIOHEHTHI, KpUTHKYS Turioresy A.M. Onapuna?

3amanus Ui MPAKTHYECKOTO 3aHATHSI
1. 3amomHuTe TAOIHUITY:

PadoThl y4eHbIX-0H0JI0T0B M0 AHTPOMOTreHe3y

Homep BapuanTa ABTOpBI Ha3pauue paGot Caenenusn no
AHTPONOreHe3y
K. Jlunnen
Bapuant | K.-b. Jlamapk
Y. JlapBuH
Bapwuanr 11 D ngr")enLc

2. CoCTaBUTh CXEMY MOJIOKCHHUS YEJI0BEKA, COTIACHO KPUTEPUSIM 30010 MUECKOM CHCTEMATHUKH.
3. 3amoIHUTh TaOIHITY:

CX0MICTBO U OTIIMYHE YEIOBEKA OT YEITOBEKOOOPA3HBIX 00€3bsIH

YepThl cX0ACTBA YepThl 0TIAMYUA BbiBobI

4. CocTaBUTh CXEMY «OCHOBHBIC TaIbI OBOJIFOIIUHA Y€JIOBEKA OT APHUOITUTEKA 4O YE€JIOBEKA PA3yMHOI' 0.

IMopsiiok BHINOJIHEHHSI 0TYETA 110 MPAKTHYECKOMY 3aHSITUIO
1. B rerpagn HanmummTe HOMEp, HA3BaHWE M YIEOHYIO IIeh 3aHATHSI.
2. OTBeThTE Ha BOMPOCHI IS 3aKPEIICHHUS TEOPETHIECKOTO MaTepralia K MPaKTHIECKOMY 3aHSTHIO.
3. 3anmmuTe yCIOBUE 3aJaHNS U BHIITOIHUTE 3aIaHUE.
4. 3anummTe BBIBOA O TPOJENAHHOW padoTe, OTpa3uTe, HACKOIBKO YCIEemHO Bl chpaBwimce ¢
y4eOHBIMU3a1a4aMy TIPAKTHIECKOTO 3aHATHSI.

HNudpopmanuonHoe odecneyeHne BbITOJTHEHUS] NPAKTHYECKOT0 3aHATHS

1. KoncrantuHoB B.M. u gap. buomorums mms mpodeccnii M CHENHATbHOCTEH TEXHUYECKOro M
€CTECTBEHHO-HAyYyHOT0 Tmpoduiel: y4eOHHK i1 CTYISHTOB NPOQECCHOHAIBHBIX 00pa30BaTeIbHBIX
OpTraHM3aIni, OCBanBaroNmXx npodeccuu u crernuansaocta CI10. —M., 2019

2. Yeobmmes H. B., I'puneBa I'. I'. buonorus: yueOHUK Ui CTYAEHTOB MPOQECCHOHAIBHBIX
00pazoBaTeNbHBIX OpraHn3alHii, OCBauBarOLMX npodeccuun u cneunansHoctu CI10. — M., 2018

3. bensie JI.K., dpmvmmmmr .M., Ky3nenosa JI.H. u np. buonorus (6a3oBbrii ypoBens). 10 kiacc. —
M., 2018.




Pasznen 3. buojgorus

Ilpakmuueckoe 3anamue Nel8. Ilpucnocoonenue opzanuzmos K pazHvim cpedam ooumanus (600HOI,
HA3eMHO-8030YULHOTL, NOYGEHHOIL).
Hean paéoTsl:
HayYUThCH BBIABIATH YEPThl MPUCIOCOOJICHHOCTA OPTaHM3MOB K Cpele OOMTAaHHsI U YCTaHABIUBAThH €€
OTHOCHUTENIBHBIN XapakTep.

3amaum:
1. HayuyuTbCS BBISBISITH YEPTHI IPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpefie OOMTaHus ;
2. Cd)O‘pMI/I'pOBaTI) 3HAHM: O PA3JIMYHBIX CpC€aax O6I/IT AHUA UBBIX OPIraHU3MOB,;
3. Pa3BHUBATh JTOrM4YC€CKOC MBINIJICHHC, BHUMAaHUEC, ITaMAThb, YMCHHUC OCYLICCTBJIATH CaMOCTOSITEIbHBIN ITOUCK
I/IHd)OpMaIII/II/I B PA3JIMYHBIX NCTOYHHUKAX, OPraHn30BbIBATH CO6CTBGHHyIO ACATCIBbHOCTD, HeO6XOI[I/IMYIO
JUISL BBITTOJTHEHUS TPOPECCHOHANBHBIX 33124

I[IpogomxknTeaBHOCTH 2 Yaca

OcHauienue padéouero Mecra:
1. COopHHK METOAMYECKUX YKA3aHUH JUIS CTYACHTOB TI0 BHITOJHEHUIO PAKTHUECKHUX 3aHITHH 10 y4eOHOU

ncnurumHe «bruonorusy.
2. PabGouyas terpasb.
CxeMbl, IJIAKaThL
4. JluHelika, KapaH/IAIT

w

Kpartkue TeopeTuueckue U yae0HO-MeTOAHYECKHE MATEPH AJIbI
10 TeMe NPAKTHYECKOI0 3aHATHS

IepBoii cpemoit oOWTaHUS OpraHW3MOB Obula Bopa. MIMeHHO B Hel 3apomunach ku3Hb. C
HUCTOPUYECKUM Pa3BUTHEM MHOTME OpPIaHM3MBbl HadalM 3acelsiTh HA3eMHO-BO3JYIIHYIO cpely 3emiu. B
pe3ynbTaTe MOSBUINCH 3€MHbIE PACTEHHUS! U JKMBOTHBIE, KOTOpPbIC 3BOJIOLMOHHMPOBANH, alalTHPYICh U
IIPUBBIKAsl K HOBBIM YCJIOBUSIM CYILECTBOBaHMs. B TeueHue >KM3HM OpraHM3MOB Ha 3€MJI€ IOBEPXHOCTHBIE
cion JITocQepsl TOCTENEHHO MPEBPAIauCh B MOUYBY, MO cloBaM BepHajnckoroB.U., «OuokocHoe Teno
IUTAaHEThI» - BEIECTBO, KOTOPOE BO3HUKIIO B XOJI€ COBMECTHOM IEATEIBHOCTH KUBBIX OPTaHU3MOB M HX
cpensl oOuTaHus. brOKOCHBIE Tea - 3TO MPUPOIHBIE MUHEPATbHBIE COSNNHEHMsI, 00paboTaHHbBIE OIaromaps
KU3HEIEATEIbHOCTH PaCTUTEIbHBIX U dKUBOTHBIX OPTaHU3MOB.

BonHble 1 Ha3eMHbBIE OpraHU3Mbl HA4aJIM 3aCeATh IOUBY, CO3aBasi OCOObIH KOMIUIEKC ee 0OUTaTeNeH.
BepositHo mapannensHO mpoTekano GOopMUpPOBAaHUE NAPA3UTOB U CUMOMOHTOB, CPENON KHU3HU KOTOPBIX B
BOJlEe, HAa Cylle U B IIOYBE CTalMd OpPYrHe€ OPraHM3MBbl - X03i€Ba W coxurenu. Ha Texymmid MOMEHT
BBIIEIAIOTCS 4 cpenpl OOMTaHUsI OPTaHU3MOB: BOJHAs, HA3€MHO-BO3/AYILIHA, [10YBA U )KUBBIE OPTraHU3MBI.

4 Cpeanbl OOUTAHUS JKUBBIX OpraHu3mMoB Ta6np1ua



4 cpenasl XapakTepucruka AjanTtanuy OpraHu3MoB K cpefe IIpumepsl
o0uTanus OpPraHu3MoOB
Boaunas Bricokas mioTHOCTS, Oorekaemasi, mpogonroBaTas popma Mernkue pacTeHus U
cpena TEeIIONPOBOJHOCTD, Telna, MIaBy4ecTh, HATMUNE CIU3UCTHIX | )KMBOTHBIE, MEIY3HI,
MIPO3pavyHOCTb, CHIIbHBIE NIEpenabl  ITOKPOBOB, pA3BUTHE BO3TyXOHOCHBIX | BOJOPOCIH, aKTHBHBIE
JaBlieHHsd, crnabas adpanusi, MOJIOCTEH, OCMOPETYJIAIMS TUTOBIIBI -PBIOBI,
OCBEIIEHHOCTH yOBIBaeT ¢ JeNb(GUHBL, TIONCHH.
[IyOWHOM, OTHOCUTEIBHO
OHOpOHAs (TOMOTeHHas) B
MPOCTPAHCTBE U CTAOMIILHAS BO
BpeEMEHHU
Hazemno- | OOwine cBera u KUCIOPOJa, BripaboTtka omopHoro ckenera, Hazemusie pacrenus,
BO3AYIIHAas | HU3Kas IUIOTHOCTH BO3yXa, MeXaHU3MOB TEPMOPET YA, JKUBOTHEIE,
pe3Kue KolieOaHusl TeMIepaTypbl, | SKOHOMHOTO PAacXOJIOBaHHS BOJIHI, MpocTenIne,
BBICOKas OJBHUKHOCTb BBICOKast 9 ()EeKTUBHOCTh OakTepuu, rpUOkI
aTMOC(i)epBI, He(l)I/IHI/IT BJIaru, OKHCIIUTECIBHO-BOCCTAHOBUTCIIBHBIX
rereporenHas. HanOoiee ciioxxHasi | POIECCOB, pa3BUTHI OpPTaHbl YCBOCHUS
KaK 110 CBOMCTBaM, TaK U 10 aTMoc(epHOro Kuciopoaa
pa3zHoo0pasrio B IPOCTPAHCTBE
IMouBenHas | Jlepuuut uim MoJHOE OTCYTCTBUE  BanmbkoBartas ¢opma Tena, Mabie Baxrepun, rpu6si,
cpena CBETa, BBICOKAs IJIOTHOCTb, pa3Mepsl, IPOYHBIE IIOKPOBEI TENA, YEPBHU, KYKH,
00MTaHMs | HEIOCTATOK WM M30BITOK BIIATH, KOJKHO€ JIbIXaHUE, pELYKIUI OPraHOB MYpaBbH,
HEIOCTAaTOK KHCIOpOa, 3peHwsl, Y HEKOTOPBIX HMEETCS MpOCTENIINeE,
CpaBHUTEIBbHO BBICOKOC KOITaTeILHBINA arrapar, pa3BuTa JIMYUHKHN HACCKOMBIX,
CoJIepXKaHue YIIEKUCIIOro rasa, MYCKynaTypa JpyTue
pBIXJIasi CTPYKTYpa cyOcTpara, YJIEHUCTOHOTHE,
3aIoTHEHHAs! CMECBIO Ta30B U HEKOTOpbIE KPYITHBIE
Bogoi. Co3aHa KUBBIMHU YKUBOTHBIE (KPOT,
OpraHU3MaMH 3eMIIepOorKa)
Opranusme Hanuure nerkoycosieMoil muiy, | YHOPOILIEHUE BCEX CUCTEM OPraHoB, [Tapa3zuTs! - BIIH,
HHas IIOCTOSIHCTBO TEMIIEPATYPHOI O, pemyKIusi HEKOTOPBIX U3 HUX, O710X¥, TETEMUHTHI,

OCMOTHYCCKOI'0, COJICBOI'O

TIOSIBIICHHE OPTaHOB MPHUKPEILIEHUS,

rpubOK, IpOCTEHIIITe

PEXHUMOB, OTCYTCTBHE YTPO3BI BBICOKAs TJIOAOBUTOCTD, CIIOXKHBIC 1 OaKTepuH,
BBICBIXaHHUS, 3aIUIIEHHOCTH OT [UKITBI PA3BUTHS CO CMEHON OJTHOTO CUMOHOHTEHI -
BparoB, HEXBaTKa KHUCIOPO/a, WJIH HECKOJIBKUX XO35IEB OaxTepun

OrPaHUYCHHOCTH )KU3HEHHOTO
MPOCTPAHCTBA

Bonipocs 17151 3akpenJieHHs1 TEOPETHYECKOT0 MATEPHAIA K MPAKTHYECKOMY 3aHSITHIO

1. IlpuBenure npuMepsl NPUCIIOCOOIEHHOCTH OPraHMU3MOB K YCJIOBHUSM CYILECTBOBAHMSL.

2. lloueMy OIHM >KMBOTHBIE HMEIOT SIPKYIO, NEMAacKUpPYIOLIYI0 OKpacKy, a Jpyrue, HaoOOpoT, -
IOKPOBUTENBCTBEHHYIO?

3. B uem cymHOCTE MUMUKpHH?

4. KakoBel OHOJOTMYECKHE MEXaHW3MBl BO3HHKHOBEHHUS IPHCIIOCOOUTENhHON (CKpBIBAIOIIed W
MIpeqyTPEXIAIONIEeH ) OKPACKH Y )KHBOTHBIX ?
5. SBmsrorcss  nm pusumonmormueckue — ajantauuu  (AKTOpaMy, — ONPENEISIOIIMMH  YPOBEHb

MPUCIIOCOOJIEHHOCTH OpraHu3Ma B LIeIoM?
6. B 4yeM CymHOCTH OTHOCHTENIBHOCTH JIO0Or0o HpUCHOCOOJIeHUsl K yciaoBusiM obutaHusi? Ilpuseante
MIPUMEPBHI.

3amanus 1A MPAKTHYECKOT0 3aHATHS:
3aoanue 1.
Onpenenute cpery oOMTAaHUS PACTEHUS WIH XHBOTHOTO: KpoT, M0X/I€BOI YepBb, THICSYETUCTHUK, OCHHA,
kamOana,aTen. BeisBHTE 4epThl €ro MPHUCIOCOOIIEHHOCTH K cpele oOuTaHus. BEIIBUTE OTHOCHTEIHHBIN
Xapakrtep npucrnocodseHHocTH. [lonydeHHbIe JaHHBIE 3aHECUTE B Ta0IIUITy


https://infotables.ru/biologiya/87-ekologiya/1205-vodnaya-sreda-obitaniya
https://infotables.ru/biologiya/87-ekologiya/1205-vodnaya-sreda-obitaniya
https://infotables.ru/biologiya/87-ekologiya/1204-nazemno-vozdushnaya-sreda-obitania
https://infotables.ru/biologiya/87-ekologiya/1204-nazemno-vozdushnaya-sreda-obitania
https://infotables.ru/biologiya/87-ekologiya/1206-pochvennaya-sreda-obitaniya-tablitsa
https://infotables.ru/biologiya/87-ekologiya/1206-pochvennaya-sreda-obitaniya-tablitsa
https://infotables.ru/biologiya/87-ekologiya/1206-pochvennaya-sreda-obitaniya-tablitsa
https://infotables.ru/biologiya/87-ekologiya/1207-organizmennaya-sreda-zhizni
https://infotables.ru/biologiya/87-ekologiya/1207-organizmennaya-sreda-zhizni

HazBanue Cpena oouTanus YepThIprUCciocOOISHHOCTH K B uém
BUJA cpene ooutaHus BBIPAKAaE€TCAOTHOCUTENBHOCTD
MPUCIIOCOOJICHHOCTH
3aoanue 2.

N3yuuB Bce MpeioKeHHbBIC OPraHU3MBbI M 3allOJTHUB TA0JIMIy, HA OCHOBAaHWM 3HAHUK O JABMXKYIIUX CHIIAX
3BOJIIOLIMY OOBSICHUTE MEXaHU3M BOSHHKHOBEHUS TPUCIOCOOJICHUH U 3aUIIUTE OO BHIBO/I.

3aoanue 3.

Bonkwon
necrpuin

ARTen

siadgd /’ ‘@ii‘""?"'""". -,
7\(({(’”"4470 Y

AoXxaeBoii yepss u ero ABMXKEHUe
B rnoyse.

CoorHecute mpuBeNEHHBIE IPUMEPHI MPUCTIOCOOIEHUH C UX XapaKTepoM

1. Oxpacka IepcTH 0enoro MeaBeast 1. IToxpoBuUTENBCTBEHHAS OKPACKA

2. Oxpacka xupada 2. MackupoBka

3. Oxpacka 1mmers 3. MuMukpust

4, dopma Tena maroYHuKa 4, IIpenynpexmatomas oKkpacka

5. Oxkpacka 60Kbel KOPOBKH 5. IIpucmocobuTeNbHOE TTOBENEHNE

6. Slpkue naTHa y TYCEHUI]

7. CrtpocHue IBETKa OPXHUICH

8. Buewnunii BUA MyXu-Kypyaiku

9. dopma 1BeToYHOro Ooromosa

10. [oBenenue xxyka-6ombapupa

IMopsiiok BHINOJIHEHHSI 0TYETA 10 MPAKTHYECKOMY 3AHSITUIO

1. B rTerpamy HamUIIMTE HOMEP, HA3BaHUE U YUEOHYIO 1eNb 3aHSTHUS.
2. OrtBeTbTe Ha BOMPOCHI IS 3aKPEIICHHS TEOPETHYECKOTO MaTepHalia K MPAKTHYECKOMY 3aHSTHIO.
3. 3amummmTe ycIoBHE 3aJaHVs U BEITIONMHUATE 3a/IaHHUE.
4. 3anmmuTe BBIBOJ O MPOJIENIAHHONW paboTe, OTpa3uTe, HACKOIBKO YCIEeNHO BhI cripaBuinch ¢ y4eOHBIMU

3aJa4aMy NPaKTUIECKOro 3aHATHUA.

HNupopmanuonHoe odecneyeHne BbINMOJIHEHUS] NPAKTHYECKOT0 3aHATHS

1. KoncrantnuHoB B.M. u gap. buomorums mms mpodeccnii M CHENHATbHOCTEH TEXHUYECKOrO M
€CTECTBEHHO-HAY4YHOr0 npoduiueld: y4eOHHK Uil CTYACHTOB Hpo(hecCHOHANBHBIX 00pa30BaTEIbHBIX
opraHmu3anuii, oceanBaroux npodeccun u crnenuansHoctu CI10. -M., 2019

2. YeoOwmme H. B., I'puneBa I'. I'. buonorwms: ydeOHWK i CTYNEHTOB MNpO(deccHOoHaATHHBIX
00pa3oBaTebHBIX OpraHn3alyii, OCBauBarOLMX npodeccuun u cneunansHoctu CI10. — M., 2018

3. bensie JI.K., dpmvmmmr .M., Ky3uenoBa JI.H. u np. buonorus (6a3oBsiii ypoBens). 10 kmace. —

M., 2018.




Pasznen 3. buogorus

Ilpakmuueckoe 3anamue Nel9. Cpasnumenvras xapaxmepucmuka RpupooOHbvIX IKOCUCHEM U
azpoiKocucmem ceoeil MecCHHOCHmuU.
IMean padoThI:
3aKpEeNUTh NPONICHHBIA MaTepHUall; HAYYUTHCS ONPEAEIATh CXOJACTBO M Pa3IUYUs TPUPOAHBIX U
I/ICKyCCTBeHHLIX 3KOCHUCTEM HAa OCHOBEC UX OCHOBHBIX XapaKTepI/ICTI/IK.

3agaun:
1. BBIABUT tIepTI:J CXOICTBa U pa3m/1q1/151 CCTCCTBCHHLIX U I/ICKYCCTBCHHBIX 3KOCUCTECM.

2. chopmupoBaTh 3HAHHS O PA3TMYHBIX Cpelax OOMTAHUS KUBBIX OPTraHU3MOB;

3. pa3BUBaTh JOTMYECKOE MBIIIICHNE, BHUMAHHE, TAMSTh, YMEHHE OCYIIECTBIISITh CAMOCTOSTEIBHBIN MOUCK
WH(POPMAIIUK B PAa3IMYHBIX UCTOYHUKAX, OPTaHU30BLIBATH COOCTBEHHYIO JIESITEIBHOCTh, HEOOXOIUMYIO
JUISL BBITTOJTHEHUS TPOPECCHOHABHBIX 33124

HpOI[OJ'DKI/ITeJ'[LHOCTL 1 yac

OcHaurenue padéouero Mecra:
1. COOpHHK METOJMYECKUX YKa3aHWH Ui CTYJEHTOB MO BBIMOJHEHHIO MPAKTHYECKHX 3aHITHH MO

yaebHOl aucnuiuinae «bromorus.
2. Pabouyas terpasp.
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CxeMbl, IJIAKaThL.
4. Jlunelika, KapaH/aaml

KpaTmle TCOPETUYECCKUEC U y‘[eGHO-MeTOHI/IquKI/Ie MaTepHaJibl
M0 TEME MPAKTUYCCKOI0 3aHATHUSA

Oxocucmema — 3TO cACTEMa, KOTOpasi 00BEIUHSCT )KUBBIC OPTAHU3MBI H UX B3aUMOJICHCTBHE MEKITY
co0olf 1 TpUPOJOH. Y DKOCHUCTEMBI HET ONPEHEICHHBIX pa3MepoB, ObIBAET OTPOMHOM, KaK ITYCTHIHH HIIH
MOpS, a TaKKe MaJICHbKOH, KaK OTHCNBHBIC JCPEBbs, Py4bH. B 3KocucTeMe CBs3aHO aOCONIOTHO BCE,
Ha4MHAs OT MPEJCTABUTENEH KUBOW MPUPO/IbI, 3aKAHUYMUBAST HEXXUBOM.

CyIecTBYIOT ONpENeIeHHBIE YKOCHCTEMBI, UX MOXKHO Pas3IU4YUThL 10 THITY MosBieHUs. OHHM darre
BCEr0 €CTECTBEHHOT'O MMPOUCXOXKICHHUS, HO OBIBAIOT M MICKYCCTBEHHO CO3MIaHHEIC. EcTecTBeHHAs 3KOCcHCcTEMA
— co3ganHHas npupogod. K Hell MOXXHO OTHecTH Jieca, o3epa, MOps M Tak jgaiee. VICKyCCTBEHHbIE
AKOCHCTEMBI CO37IaeT CaM YEIOBEK: Pa3IMIHBIC OIrOPObI, Calbl, T. 1.

OCHOBHBIMH CBOMCTBAMH KOCHCTEMBI SIBIISIOTCS:

1. LlemocTHOCTS.

2. CamoBocmpon3zBoanMocTb. OCHOBHBIMH (haKTOpaMu I CAMOBOCTIPOHM3BEACHUS CIYXKAaT HAINYIHE B
Cpelie PHepPTUHU U MHIIH, CIIOCOOHOCTH JKHUBBIX OPTaHM3MOB K CAMOBOCIIPOHU3BEIECHHUIO, CITOCOOHOCTH JKHUBBIX
OPTaHU3MOB MTOBTOPSATH XUMHYECKHI COCTAaB, a TAKKe (PM3MUECKHE CBOMCTBA MIPUPOIHON Cpesl (Hampumep,
CTPYKTYpPY TIOYB ¥ IPO3PavYHOCTH BOJIBI).

3. VYeroitunBocTs. CaMbIMH YCTOMUHMBBIMU 3KOCHCTEMAMM SIBJISIFOTCS CUCTEMBI TPOIHMYECKOIO Jieca,
Jleca yMEPEHHOU MOIOCHL.
4, Camoperysimmsi. Omnpenensiercs BHJIOBEIM  pa3zHOOOpasueM, a  TaKKe  IHUIIEBBIMHA

B3aMMOOTHOLICHUSAMH MeXIy BuIamu. [Iprmep: eciay 4MCIEHHOCTh KaKMX-TO KOHCYMEHTOB CHMIKA€TCS,
TOTJla XUIIHUKA HAYWHAIOT TUTATHCS JKUBOTHBIMH, KOTOPBIE paHbIlie ObUIM AJIS1 HUX BTOPOCTEIEHHBIMU.

5. OMmepaKeHTHBIE cBoiicTBa. CBOMCTBa, KOTOPblEe BO3HUKAIOT B PE3yJIbTaTe CHHEPTUM KOMIIOHEHTOB
skocucTeMbl. [IprMep: BOZOPOCIN M KUIIEUHOIIOIOCTHBIE 3BOJIIOLUOHUPYIOT COBMECTHO, 00pasysi CUCTEMY
pudoB. Tak OHM MOLAEPKUBAIOT OOJIBIIYIO MPOAYKTUBHOCTH B BOAAX, KOTOPHIE 00JaJal0T HEOONbLINM
cofiep’KaHUEM IHUTATEIbHbIX 3JIEMEHTOB.

Hcxycemeennvie sxocucmemvl  (HOOOUO2e0UEHO3bL U COYUOIKOCUCHIEMBbI) — DTO COBOKYITHOCTH
OpPraHM3MOB, JKUBYIIMX B CO3/AHHBIX YEJIOBEKOM YCJIOBUSX. B OoTiHMumMe OT 3KOCHCTEMBI BKIIIOYAET B ceOs
JOMNOJHUTENFHOE PABHOMPABHOE COOOIIECTBO, HA3BIBAEMOE HOOUEHO30M.

Hoomuenos — 310 4acTh MCKYCCTBEHHOIH SKOCHUCTEMBI, BKIIIOYaOLIast B ce0si cpecTBa TpyAa, OOLIECTBO
U TIPOAYKTHI TPyJa.



brorconeHos

Avuochena Tappockepa Jharochepa Duro Maxpoao 300
(Emanaar) ImOoaRa — means means meaos

Hoonenos

Cpepcia 1pyna

OMmecro

Tlponyena 1pyna

ArpoueHos —

3TO OHOIIEHO3,

HWCKYCCTBEHHO CO3JIaHHBIM YEIOBEKOM JJIsI CBOUX ILENeld ¢
OIpEAEIEHHBIM YPOBHEM U XapaKTEPOM IIPOLYKTUBHOCTH.

CpaBHUTE/IbHAA XapaKTePUCTUKA eCTECTBEHHbIX U
MCKYCCTBEHHbIX 3KOCUCTEM

Kpurepun cpasnenns

EcrecrBennas yxocHerema

HekveeTBeHHasi JKoCHCTEMA

ITpumepn

Jlee, Gonoro, 03epo. ayxa

[Tapk, cau, none

Buiosoce pasnooOpaiue

foraroe

[Tpeotnazacr | Bua

UnCa0 3BCHBCB B IHUICBLIX LCITAX

JUmnneie (o1 3-x u donee)

Koporkue (2-4)

Jleicrnyommit or6op

CCTCCTBCHHBLIN

HCKY CCTBCHHLI

CreneHb 3aMKHY TOCTH
KPYTOBOPOTA BCIICCTRH

BLICOKAA (110JIHBIA KPYIOBOPOT)

Huskas (HENoAHbIif, peayueHTs
MOIYT OTCYTCTBOBATH)

HeotxoauMoCTh MoCTY IICHHA
BCHIECTB H3BHE

ITouTn orcyrersyer

L IPOHCXOAHT NOCTORHHO

HcTounnkn aHeprnm

ConHeynas »Heprus

Conneynas rHeprus +
MUHEPAILHLI M OPraHHyecKue
yao0penus

ITpoayKTHBHOCTE

KOJIHYCCTBO NEPBHYHON ITPOAYKIIHH
COOTBETCTBYCT NOTPEOHOCTAM
KOCHCTEMBL, GHOMacca ocradres
NOCTOAHHOM

“CPIHFIIIHH TPOJAYKIHA CONACTCH B

OOJIBITOM KOIHYCCTBC

Yeroiuusocrs

Buicokas, cnocobHocTs K
CAMOPETVISUMHE 1
CAMOBOCCTAHOBICHHIO

Chabast, FKOCHCTEMA 3ABUCHT O1
JICATC/ABHOCTH YEJIOBEKA

3aganus 1A MPAKTHYECKOT0 3aHATHSA:

3aoanue 1. JJamb oyeHKy 08UNCYUUM CULAM, DOPMUPYIOUWUM NPUPOOHBLE U A2POIKOCUCTHEMB.

JABuaKylue cuibl IIpupoanas s3xocucrema Arposkocucrema

EcrecTBeHHbI 0TOOP

HckyccTBeHHbld 0TOOP

BapuanTsl 0TBETOB:
: JeiicTByeT Ha 3KOCUCTEMY
He neiictByer Ha akocuctemy
JelicTBre HaNpaBIEHHO HA JOCTHKEHNE MaKCUMaJIbHON MPOTyKTUBHOCTH
JlelicTBre Ha 9KOCHUCTEMY MUHUMAJIBHO



3aoanue 2. Ouenumb HeKomopble KOJAUYECMBEHHbLE XAPAKMEPUCMUKU IKOCUCMEM.

Ipupoanas 3xocucremMa Arpo3kocucrema

BugoBoii cocraB

IIpoaykTUBHOCTH

Menb1ie

bonbiie
3aoanue 3. Cpasnumos npupoOHyIo IKOCUCTEMY U A2POYEHO3, 8bLOUPAS NPABUTbHLIE XAPAKMEPUCMUKU U3
NPeONIONCEHHBIX 8APUAHMOE.

Oﬁmne XapaKTCPUCTHUKHU XapaKTepHO TOJbKO IJA XapaKTepHO TOJBKO AJH
l'lp]rlpOI[HOﬁ IKOCHUCTEMBbI Arpo3KOCUCTEMBI

Hannuwe B mermsix muTaHus peyIieHTOB

DKocrucTeMa yCTOHYIMBA BO BpEMEHH 0€3 BMEIIaTeNhCTBA YeJTOBEKa

Hannuwe B memsix muTaHus MPOIyIIeHTOB

Hannuwe B memsix muTaHus KOHCYMEHTOB

YacTh PHEPTUH WM XUMHYECKAX BEIIECTB MOXKET MCKYCCTBEHHO BHOCHUTCS YEJTIOBEKOM
OcHOBHOM HCTOUYHHK dHEpruu — CoTHIIE

OO0s3aTeNIbHBIM 3JIEMEHTOM IIEIIe IUTaHUs SBJISETCS YEIOBEK

DkocHucTeMa OBICTPO pa3pylaercs 0e3 BMEIIaTeIbLCTBA YEIOBEKa

Uenosek cnabo BIUSET HA KPYTOBOPOT BEIIECTB

Heoprannueckue BelecTBa W3BICKAIOTCS POAYIIECHTAMA U3 TIOYBBI, YAAISIOTCS W3 YKOCHCTEMBI
XapakTepu3yercss MHOr000pa3ue SKOIOrHUECKUX HHUII

3aoanue 4. Coenatime 6b1600 0 CX0OCHEe U PA3IUYUL NPUPOOHBIX IKOCUCHIEM U A2POIKOCUCTEM

IMopsiiok BHINOJIHEHHSI 0TYETA 110 PAKTHYECKOMY 3aHSITUIO
1. B rerpagn HanmummTe HOMEp, HA3BaHWE I yUEOHYIO LIENb 3aHITHS.
2. OTBeTbTE HA BOMPOCHI JIJISI 3aKPEIUICHUST TEOPETUIECKOTO MaTepHralia K MPaKTHYECKOMY 3aHSTHIO.
3. 3anumuTe ycnoBUe 3aIaHUS U BHITIOJIHUTE 3aJIaHHE.
4. 3anmmTe BHIBOJ O MPOJENaHHON paboTe, OTpa3uTe, HACKOIBKO yCIENTHO BEI CripaBMIINCEH ¢ YIeOHBIMHU
3a/la4aMy TTPAKTHYECKOTO 3aHATHS.

HNupopmanuonHoe odecneyeHne BbITOJTHEHUS] IPAKTHYECKOT0 3aHATHS

1. KoncrantuaoB B.M. u ap. buomorns mns mpodeccuit M crnenmambHOCTEH TEXHUYECKOTO W
€CTeCTBEHHO-HAydyHOTo Tmpoduiel: y4eOHWK i CTYIASHTOB NPOQECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpTaHM3aIni, OCBauBaroIX podeccuu u crenuansaoctd CI10. —M., 2019

2. YebOwmme H. B., I'puneBa I'. I'. buonorwms: ydueOHWK i CTYINEHTOB MNpO(deccHOHATHHBIX
00pa3oBaTeNbHBIX OpraHn3aliii, OCBauBaroLMX npogeccun u cneunansHoctu CII0. — M., 2018

3. bense JI.K., e .M., Ky3uenoBa JI.H. u np. buonorus (6a3oBsiii yposens). 10 kmacc. —
M., 2018.



Kputepuu oieHUBAHUA BHINTOJHEHHBIX 3AJIAHU N

KpuTepusmu olleHKH pe3yJIbTaTOB MPAKTUYECKOM paOOThI CTYJICHTA SBIISIOTCS:
-YPOBEHb OCBOCHHSI CTYJICHTOM y4eOHOTO MaTepurara;
-yMEHHE CTYyICHTA MCIIOJIb30BaTh TEOPETUUCCKNE 3HAHUS TIPU BBITOJHEHUH MTPAKTHYECKUX 33]1a4;
-Cc(OpPMHUPOBAHHOCTHOOIIE YI4EOHBIX YMECHUM;
-000CHOBaHHOCTh M YETKOCTh M3JIOKCHUS OTBETA;
-oopMIleHHE MaTepuaia B COOTBETCTBHH C TPEOOBAHUSIMH.

Kputepuu olieHKH BBITOTHEHHS OTUETOB 110 MPAKTUUYECKUM paboTam
Oyenka "omauyno' CTaBUTCS, €CITU CTYICHT:

-BBIMOJIHAA pabOTy B TOJIHOM 00BEME C COONIOJICHMEM HEOOXOAMMOM IOCIIEIO0BATCIBHOCTH POBEICHUS
paboThl WITH U3MEPEHUT;

-Hay4HO, TPAMOTHO, JIOTHYHO OITUCAJl MOyYeHHBIE Pe3yIbTaThl U c(hOPMYINPOBA BEIBOJEI,

-B MPEJCTAaBICHHOM OTYETE MPABUIBHO M aKKypaTHO BBHIMONHWII BCE 3aMIUCH, TaOJUIIbI, PUCYHKH, TpaduKy,
BBIYHUCIICHUS U CICJIaJl BBIBOIBI,

-TIPOSIBIISIET OPraHU3alMOHHO-TPYOBbIe yMeHUsl (TO//Iep)KUBAET YUCTOTY pabodero mecra W MOPSJIOK Ha
CToJIe; 95KOHOMHO HCIOJIB3yeT PacXoJHble MaTepralbl; KpacHBo, 0e3 momMapok odopmirsieT padory).

Oyenka "xopowto"' cTaBUTCS, €CIIA CTYNICHT:

-BBIIMOJIHUI TPEOOBaHUS K OlEeHKE "OTIMYHO", HO OBUJIO JIONMYIICHO IBa-TPU HEM04YETa WM Herpyoas
omuoKa;

-B OITMCaHUU U O(i)OpMJ'IeHI/II/I pa6OTBI JOOITYyCTUJTI HETOYHOCTH,

-CJIeNal HEeMOTHbIE BHIBOJIBI.

Oyenka "yooenemeopumenbHo'’ CTaBUTCS, €CITU CTYICHT:

-BBIMTOJIHUT Pa0OoTy MPaBHIIBHO HE MEHEE YeM HaIOJIOBHHY, OJHAKO OOBEM BBITONHEHHON YacTH TaKOB, YTO
MMO3BOJIACT IMOJYYUTH IIPABUJIBHBIC PE3YJIbTAaThl HMBBLIBOABI IO OCHOBHBIM, MNPUHIHUIINAIBHO BaXXHBIM
3aa4aM padoThI;

-B XOJI¢ MTPOBEICHHUS PabOTHI JIOIMYCTHII ONIMOKH B ONTMCAHUH WM (POPMYTHPOBAHUH BBIBOJIOB;

-TIOJTY4YHJT PE3YIbTATHI ¢ OONBIION MOTPEITHOCTHIO;

-B OTYETe AOIMYCTHJI B OOMIEH CIOXXHOCTH HE Oojee IBYX OMMOOK (B 3aNMUCAXCTUHUI W3MEPEHHS, B
BBIUMCIICHHUAX, TpaduKax, TaOIWIax, CXeMax, PHCYHKax WT.Nl.) HE MNPUHIUIHNAIBHOTO JUIS JaHHOU
paboThl XapakTepa, HO MOBJIUSABIINX HAPE3YIbTAT BBITIONHCHYIS,

-IOMYCTHII TPyOyIO OIIMOKY B XOJI€ BBIMOJHEHUS paOOThI (B 00bICHEHHH HIHO()OPMIICHUN ).

Ouyenka "neyoosnemeopumenvro’ CTaBUTCs, €CIIU CTYICHT:

-BBIMOJMHHUI paboTy HE TMOMHOCThIO M OOBEM BBIMOJHEHHOW 4YacTH pabOThl HE MO3BOJISET CIHENaTh
MPABUIIbHBIC BHIBOJIBI,

-HETPAaBHUJIHHO BBIMTOIHUII pa0OTy, U3MEPEHHS, BEIYMCIICHUS, 3aITOTHEHUE TAOJHIL;

-B OTY4ETE JOMYCTHJI B COBOKYITHOCTH BCE HEJOCTATKH, OTMECUCHHBIC B TPEOOBAaHUSIX K OIICHKE
"'y IIOBJIETBOPUTENHHO".

-momycTiiI aBe (U Ooinee) rpyOble ommOKy B Xoae paboThl, B 00BICHEHHH, BOQOPMIICHHH paboTHI.

Ouenka ymeHuii peliaTh pacyeTHbIe 3a1a4H.
OtmeTKka «5» CTaBUTCS, €CIM B JIOTHUECKOM PACCYXKJCHUM M PEIICHUH HET OIMMOOK, 3ajaya pelicHa
palMOHATBHBIM CIIOCOOOM;
OtmeTKa «4» CTaBUTCS, €CIH B JIOTHYECKOM PACCYXJICHUH M PEIICHHS HET CYIIECCTBEHHBIX ONIMOOK, HO
3ajaya pelrieHa HepalMoHaIbHBIM CIIOCOOOM, WU JIOMYIIECHO He OoJiee BYX HECYIIECTBEHHBIX OIHOOK.
Otmerka «3» CTAaBUTCS, €CIM B JIOTHYECKOM PACCYXKACHUHM HET CYNIECTBEHHBIX OMIMOOK, HO JOMyIIeHa
CYIIECTBEHHAs OIMOKA B MAaTEMaTHUYECKUX pacyeTax.
OTtmeTKa «2» CTAaBUTCS, €CITH UMEETCS CYIIECTBEHHBIC OIMOKH B JIOTHYSCKOM PACCY)KICHUU U B PEIIICHHUH.



Nudopmannonuoe odoecnevyeHie BLINOJTHEHUS
JA00PATOPHO-MPAKTHYCCKUX 3aHATHH

CIIUCOK JIMTEPATYPBI U UCTOYHUKOB

OCHOBHbIE HCTOYHUKH:
1. Camoiinenko [LW. ®usuka mis mnpodeccuid W CHCHUATIBHOCTEH COLMAIBHO-YKOHOMUYECKOTO H
TYMaHUTapHOTo npoduiieii: yaeOHUK AJIsl CTYA. YUpexkIeHu# cpel. npod. odpazoBanus. — M., 2019.

2. Camoiinenko ILW. COopuuk 3amauy 1o ¢usmke i npodeccHid M CHEIHATbHOCTEH COIMAIbHO-
SKOHOMHYECKOI'0 M TYMaHHUTApHOro mpoduiieii: y4ed. mocoOue JUisl CTyH. YUpPeKACHUH cpen. mpod.
obpazoBanus. — M., 2019.

3. Taopuensn, O. C. Xumwmsa. 11 wimacc. ba3oBeiii ypoBenb. [Tekcr] : y4eb. mis oOmieoOpa3osar.
yupexnennii / O.C. [abpuensn, I'.I". JIeicoBa. — M.: [Ipoda, 2011. — 180 c.

4. Epoxun, FO. M. Xumus [Tekct]/ KO.M. Epoxun. — M. : MacrepctBa, 2019. — 287 c.

5. KoucrantuaoB B.M. u nip. buonorus ans npodeccuii u crienuanbHOCTE TEXHUIECKOT0 U €CTECTBEHHO-

Hay4yHOro Tpoduiel: ydyeOHWUK IS CTYIEHTOB MpodeccHOHambHBIX 00pa3oBaTENbHBIX OpraHU3alil,

ocBamBaromux npodeccun u crenuansHoctu CI10. —M., 2019

6. Yeobimes H. B., I'punesa I'. I'. buomorus: ydeOHMK [Uis CTYIEHTOB MNPO(eCCHOHATbHBIX

00pazoBaTebHBIX OpraHU3aIyii, ocBauBaroImux npodeccun u crnenuaipaocti CI10. — M., 2018

7. benses H.K., Aemvmmur .M., Ky3ueriora JL.H. u ap. buonorus (6a3oBerii yposens). 10 kmacc. — M.,

2018.

I[OHOJIHP[TCJILHBIC HUCTOYHUKMU:

1. T'abpuensa O.C., JIeicoBa I'.I'. Xummsa. TecThl, 3amaun ¥ ympakHEHUS: y4e0. MMOcoOme s CTY.
yapexaeHu cpen. mpod. oopasoBanus. — M., 2018.

2. Epoxmr IO.M., Kopaneea MN.b. Xummsa mns mpodeccnii M CHEMUATBHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-HAYIHOTr'0 Tpodmiieii: yIeOHUK IS CTyHd. YUpeXKACHWH cpem. mpod. obpazoBanmsa. — M.,
2018.

3. Epoxun HO.M. Xumus: 3amaun ¥ yopakHeHHs: ydeO. mocoOHe A CTyI. YUPEeXKACHUH cped. mpod.
obpazoBanusg. — M., 2019.

4. Epoxun FO.M. COOpHHK TECTOBBIX 3aJ@aHWi MO XUMHH: y4eO. MMOCOOme U CTYA. YUPEeXKACHUN Cpe.
pod. obpazoBarmsa. — M., 2018.

5. Epoxur KO.M., KoBamesa M.b. Xumusa mist mpodeccuii u cremuaibHOCTEH TEXHHYIECKOTO TPOGHIIS.
DNeKTPOHHBIN yueOHO-MeToandecKnii komriekc. — M., 2018.

6. CmamkoB C. A., OctpoymoB W.I'., T'abpuensa O.C., JlykpsHoBa H.H. Xumms mis mpodeccuit u
CHEUATLHOCTEH TEXHUYECKOTO TTPOQHIIS.

7. DneKTpoHHOE TPHWIOKEHHE (AIEKTpOHHOEe y4ueOHOe W3MaHWe) IS CTyH. YIpeXIeHWil cpea. mpod.
obpazoBanusa. — M., 2017.

HHTepHEeT-pecypcChl:

° http://www.twirpx.com/

° http://kuzelenkov.narod.ru

. http://www.alleng.ru/

. http://www.videouroki.net/
° http://smitu.cef.spbstu.ru/

. http://www.ph4s.ru/

° http://www.vzfeiinfo.ru/


http://www.alleng.ru/edu/comp1.htm
http://www.videouroki.net/
http://www.ph4s.ru/Lekc_informatika.html

	Московской области
	МЕТОДИЧЕСКИЕ РЕКОМЕНДАЦИИ
	ПО ВЫПОЛНЕНИЮ ЛАБОРАТОРНО-ПРАКТИЧЕСКИХ ЗАДАНИЙ
	Серпухов, 2021 г
	УВАЖАЕМЫЙ СТУДЕНТ!
	Желаем Вам успеха!!!!

	Рекомендации по выполнению лабораторно-практической работы
	Рекомендации по выполнению таблиц
	Перечень видов лабораторно-практических работ
	представлен в таблице
	Ряды металлов и их соединений
	Ряды неметаллов и их соединений
	4 среды обитания живых организмов таблица

	Критерии оценивания выполненных заданий
	Информационное обеспечение выполнения лабораторно-практических занятий
	Интернет-ресурсы:

