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Pabouast mporpamma o6meo6pasoBarensHoro ydeGHoro mpeamera BYIL04  Xumus
paspaborana B COOTBeTCTBHM ¢ (efepalbHBIM TIOCYHAPCTBEHHBIM 00Pa30BATENLHBIM
cragaproM COO, yreepxnennsM Ilpukasom  MunnkcrepcrtBa 06pasoBaHds ¥ HayKH
Poccuiickoii ®emepamuu ot 17.05.2012 Ne 413 ¢ u3MEHEHHIMH H JIOTIOTHEHUSIMH,
DenepanbHBIM rocy1apcTBEHHBIM obpa3oBaTebHBIM CTaHJapTOM CpeIHero
IPOHECCHOHANTEHOTO 00pa3oBaHus, YTBEPIKACHHBIM NPHUKa3oM MUHHCTEpcTBa 00Opa3oBaHUS U
Hayku Poccuiickot @enepanuu ot 9 mexabps 2016 r. Ne 1547, mo cmenmamsaocta 09.02.07
Mndopmanmonnple CHCTEMBI M IpOrpaMMHpOBAaHHE, NPUMEPHOH pabouel IporpamMMoit
061eo6pasoBaTenbHON NUCIHIUIHHBL I IPOhECCHOHATBHBIX 06pa30BaTENbHBIX OpraHH3aIHix
u Ilonoxxenuem o6 oCHOBHOM 06pa3oBaTeNbHOM NporpaMMe — MpOrpamMMe IOATOTOBKH
crenuamucToB cpeaHero 3seHa (IIpukxas Ne 1034 or 31.08.2021r.), ¢ yuérom Crpareruu
pasBuTHs BocnHuTanus B Poccuiickoi @eneparuu Ha nepuox no 2025 roxa.
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI

OBIIEOBPA3OBATEJIbHOI'O YYEBHOI'O IPEIMETA
BYIL.04 XUMUA

1.1. Mecto yuyeOHOro mpeamMera B CTPYKType OCHOBHOH npodeccnoHaJIbHOI
o0pa3oBaTeJIbHOM MPOrPamMMbI

Oo6meobpa3oBarenbublil  yueOHbIl npenmer «bYIL.04 Xumus» sBisercs o0s3aTeNbHON
4acThI0 00I1Ie00pa3oBaTENBbHOTO IMKIa oOpa3zoBarenbHOM mporpamMmbl CIIO B COOTBETCTBHHM C
@I'OC CIIO no cnenmansHoctu 09.02.07 MHOpMaIIMOHHBIE CUCTEMBI M TPOrPaMMHUPOBAHUE.

1.2. llesqin 1 nu1aHUpYeMble Pe3yJIbTAThl OCBOCHHA Y4eOHOI0 nmpeaMera:
1.2.1. llestn m 3agaum y4eOHOr0 nmpeaMeTa

Copep:xanne mporpammbl o0mieo0pasoBarenbHoro yuebHoro mpeamera «bYIL.04 Xumus»
HaIlpaBJeHO Ha JOCTI)KCHHE PE3yJbTAaTOB €€ M3y4eHHs] B COOTBETCTBUM C TpeboBanmsimu PI'OC
COO c yuerom mpodeccuonansuoit HampasineHHocTH ®I'OC CIIO wu Ha nmocTkeHue Lene u
3aja4:

- (dopmupoBaHHe y OOYYAOIIMXCSA TPEACTABICHUS O XHUMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPAa KaK OCHOBBl TNPUHATHSA pELIEHUH B JKU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO OBEACHUS B IPUPOIHOM cpefe.

3agaun:

- copmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHYECKUX MPOIECCOB H
SABJICHUA B OKpYXKalUed cpene, I[EIOCTHOM HAydyHOM KapTHHbBl MHUpPa, B3aWMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUThb YMEHHUS COCTaBJIATH (POPMYJbl HEOPraHUUYECKUX M OPraHUYEeCKHX BEIIECTB,
YpaBHEHHUS XHUMHYECKHX pEaKIuid, OOBSICHATh WX CMBICI, HHTEPIPETUPOBATH PE3yIbTAThI
XUMHYECKHUX IKCIEPUMEHTOB,

- chopMHupoOBaTh HABBIKM MPOBEICHUS MPOCTEHIINX XHUMHUYECKUX IKCIEPUMEHTATbHBIX
MCCJICIOBAaHHUI ¢ COOIOJICHUEM TPaBMII OE30MaCHOTO OOpAIEHUs C BEIIECTBAMH U JIA0OPATOPHBIM
o0opynoBaHueM;

- pa3BUTh yMEHHS HCMOJIb30BaTh HMH(OPMALMIO XMMHYECKOrO XapakTepa M3 PpazIudHbIX
HUCTOYHUKOB;

- chopMupoBaTh YMEHUSI MIPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATEIbHOCTH U XUMUYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB,;

- copmupoBaTh NOHUMaHUE 3HAYMMOCTHU JOCTHKEHUN XUMUYECKOW HayKU U TEXHOJIOTHH TS
Pa3BHUTHSI COIMAILHOM U TPOU3BOICTBEHHOM cep.

1.2.2. IInanupyemblie pe3yabTaTbl OCBOCHHSI 00111€00pPa30BATEIBHOI0 yY4eOHOr0 mpeaMera B
coorBercTBMU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHune yueOHbli npenmer umeet npu ¢popmuposanuu u pazsutuu OK u T1K.



Koan
HAUMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIui

IInanupyemMsie pe3yJbTaThl 00y4eHHUs

Oonmue

IIpeamerHbIe

OK 01. Beibupars

CIIOCOOBI
3amau

peLeHus

npodecCHoHATBLHOM

JCATCIIBHOCTH
MMPUMCHUTCIILHO
Pa3siInYHbIM
KOHTCKCTaM

K

B wactu TpymoBOro BOCIIMTAHUSA:

- TOTOBHOCTh K TPYAY, OCO3HAaHWE IICHHOCTH MAaCTEpCTBa,
TPYIOTIOOHE;

- TOTOBHOCTDL K aKTUBHOM JEATEIbHOCTH TEXHOJOTMYESCKOM
n COLMAILHOU HaIpaBJIEHHOCTH, CITOCOOHOCTD
WHUIIUHPOBATH, TUTAHUPOBATH u CaMOCTOSTEIILHO
BBITIOJTHSITH TaKYIO JACSITEIHHOCTD;

- HUHTEpeC K pa3IUYHBIM cdepam MpodhecCHoHATBbHON
JeITEIbHOCTH.

OBnanenue YHHUBEPCATHHBIMU
MO3HABATEILHBIMU JCHCTBUSIMH:

a) 0a30BbIC JJOTUYCCKHE JICHCTBUS:

- CaMOCTOSITENIbHO (OPMYJIUPOBATh M aKTYaJIM3HPOBATH
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WU OCHOBAHUS
JUTSL CpaBHEHU S, KiTaccuukaiu u 00001eHus;

- ONPEACNSATh e ACSITeIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh, OIICHUBATH
COOTBETCTBUE pE3yJAbTAaTOB IENISIM, OIICHUBATh PUCKH
MOCJIEACTBUI JeITECILHOCTH;

- pa3BUBaTh KPEATHMBHOE MBINUICHHE TMPH PEIICHUU
YKU3HEHHBIX TTPo0JIeM,;

0) 6a30BbBIC UCCIICAOBATEIIBCKHEC NCHCTBUS:

- BJIaJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEIBCKOW U

y4eOHBIMU

IPOTUBOpEUHsT B

- BJIQJIETh CHUCTEMON XMMHUYECKHX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATraloIfe MOHATUS (XUMHUYECKUH JIIEMEHT, aToM,
AJIEKTPOHHAS 000JI0YKa aToMa, S-, p-, 0-31eKTpOHHBIE OpPOUTAIIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIEHUS, XUMHYecKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTIIEPOTHBIHA
CKeleT, (yHKUMOHANbHAs TpyIIa, paaudkal, H30MepHs,
M30MEpbI, TOMOJIOTHYECKUU psAll, TOMOJOTH, YTIE€BOAOPOJBI,
KHCIIOPOJI- W a30TCOJEp)KALIUe COETUHEHUS, OHOJIOrMYECKH
aKTUBHBIC BelIecTBa (YTJEBOMBI, J>KHUPBI, O€IKH), MOHOMED,
MOJINMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS, KPUCTAJUIMUECKasi PEIIeTKa, THUIbl XUMHUYECKUX
peakuui (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 9K30-U
SHAOTEPMHUUYECKHE, pEaKIUd HMOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEAJIEKTPOJIUTHL, AEKTPOJIUTUYECKAs
JTUCCOLMAIs,  OKUCIUTENb, BOCCTAHOBHUTENIb,  CKOpPOCTh
XUMHUYECKON peakluu, XUMUYECKOEe pPaBHOBECHUE), TEOPUHU H
3aKOHBI  (TEOpUST XUMHUYECKOTO CTPOSHUS OPTaHUYECKUX
BemiecTB  A.M.bytiepoBa, TeopHs  DJIEKTPOIUTHYECKOMN
ayccounanuu, nepuoguyeckuit 3akon .M. MenneneeBa, 3akoH
COXPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3BIK
XUMHH, (AKTOJIOTHYECKHUE CBEICHUS O CBOWCTBAaX, COCTaBe,
MoJIyueHUn U 0e30MacHOM  HCIOJB30BaHMU  BaKHEMIIUX
HEOPTraHMYECKUX U OPTraHWYeCKUX BEHIECTB B OBITY H
MPAKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- YMETb BBIBIIATh XapaKTE€pPHbIE MPU3HAKA U B3aHUMOCBS3b
M3YYCHHBIX MOHSTUN, MPUMEHSATH COOTBETCTBYIOIINE MOHSITHS




MPOEKTHOMN
npobiuewm;
- BBIABIATH

NESTETLHOCTH,  HABBIKAMU  pa3pelIeHUs
NPUYNHHO-CIICACTBEHHBIE  CBS3U W
aKTya.HI/I3I/IpOBaTB 3a;[aqy, BBIABUT'aTh FI/IHOTG?)y cec
pelieHus, HaXOAUTh apryMEHTHI [UJIs JIOKa3aTeJIbCTBA
CBOMX YTBEpXKACHHUH, 3aJaBaTb IApaMeTpbl U KPUTEPUU
pelnieHus;

- aHaJII/I?)I/IpOBaTB HOHy‘IGHHbIG B XOIC peH_IeHI/ISI 3a1a4uu
pe3yabTaThl, KPUTUYCCKH OILEHUBATh WX JOCTOBEPHOCTH,
HpOI‘HO?)I/IpOBaTB NU3MCHCHHUEC B HOBBIX YCJIOBI/I}IX;

- yMeTh TIEPEHOCHTh 3HAHUS B IIO3HABATCIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEIEATEIILHOCTH,

- YMETh MHTETPUPOBATH 3HAHHUS W3 PA3HBIX MPEAMETHBIX
oOJacreii;

- BbLIBUI'aTb HOBBIC HJCH, Hpe;[naraTL OpI/IFI/IHaJIBHbIe
MOAXOMbI U PEIICHHUS;

- CHOCOGHOCTB X HCIIOJIBb30BAaHUA B HO3HaBaT€HBHOI>'I n
COIMAJIBHOM MPAKTUKE

IpH ONWCAaHWHM CTPOCHUSI M CBOWCTB HEOPTaHWYECKHX W
OpPraHUYECKUX BEIIECTB W WX TPEBPALICHUN; BBIABIATH
B3aMMOCBSI3b ~ XMMHUYECKHUX 3HAHMA C  TIOHATHSAMH |
MPEJCTABICHUAMU JAPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETh UCTOJIh30BATh HANMEHOBAHUSI XUMUYECKUX COCITMHCHHUI
MEXIYHAPOAHOIO COI03a TEOPETUYECKON U NMPUKIAAHOW XUMUU
U TpPUBHAJBHBIC HA3BaHHMS BAKHEHIIUX BEIIECTB (ITHJICH,
alleTW/ieH, TIHIepuH, (eHon, ¢dopMaabaerua, YKCyCHas
KHUCJIOTa, TJMIWH, yrapHbId ra3, YIJIEKHCIBIA Tra3, aMMHAaK,
raieHas W3BECTh, HEralleHas W3BeCTh, NHTbEBas cola U

IPYTUX),  COCTaBIATh  (OPMYJBI  HEOPTAaHHMYECKUX U
OPraHUYECKUX BELIECTB, YpPABHEHUS XMMHYECKUX PpEaKLui,
OOBSICHAT,  HMX  CMBICN;  TOJATBEPXKIaTh  XapaKTepHBIE
XUMHUYCCKHUEC CBOMCTBA BCIIICCTB COOTBCTCTBYHOIIMMU
OKCIICPUMCHTAMHA )41 3alluCsAMHU ypaBHeHI/Iﬁ XUMHNYCCKHUX
peaKuuii;

- YMCTb YCTaHABJIMBATb MNPUHAJICIKHOCTD HU3YUCHHBIX

HEOPraHUYECKNX W OPTaHWYECKHUX BEIIECTB K OMpPEIACSICHHBIM
KJIaccaM | TpynmaM COeAMHEHUH, XapaKTepU30BaTh UX COCTaB U
BOXHEHIIME CBOMCTBA; ONMPEAENATh BUIbI XMMUUYECKUX CBS3EH
(koBasieHTHAsl, MOHHAs, METAJNIMYECKasi, BOJOPOIHAs), THUIIbI

KPUCTANIMYECKUX  PELIETOK BEHIECTB;  KiIacCU(UIUPOBATH
XUMHUYECKUE PEAKIINH;
- chopMupoBaTh MPEJICTaBICHUS: 0 XUMHUYECKON

COCTABJISIIOLIEH €CTECTBEHHOHAyYHOM KApTUHBI MHpA, POJIU
XVMMHUU B TIO3HAHUM SABICHMHW MNpHUPOIbl, B (HOpMUPOBAHUU
MBIIUICHUSI M KYJIbTYpBHl JIMYHOCTH, €€ (DYHKIMOHAIBHOM
IpaMOTHOCTH, HEOOXOMMOM JUIsl pellIeHUs MPAaKTUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3I0pPOBBIO U IPUPOJHON Cpene;

- YMeThb NPOBOJIUTH pPACUYEThl MO XUMHUYECKUM (opmynam u
YPaBHEHMSM XUMHUYECKMX PEAaKIUM ¢  HCIOJb30BaHUEM
(GU3NYEeCKUX  BENUYMH, XapaKTEePU3YIOIIMX  BEIIeCTBa C




KOJIMYECTBEHHON CTOPOHBI: Macchl, 00bemMa (HOpPMaJIbHBIC
yCJ'IOBI/I}I) ra3os, KOJIM4eCcTBa BCIICCTBA, HUCIIOJIB30BAaTh
CHCTEMHBIC XWMHUYECKHE 3HAHHS I TPUHSATHS DPEIICHHHA B
KOHKPCTHBIX KU3HCHHBIX CUTYallUsAX, CBA3aHHBIX C BCIICCTBAMUA
Y VX TIPUMCHEHUEM

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeAcTBa  IOMCKA,
aHanmsa u
UHTEPIIPETAIINH
uHpopmaruu u
UH(POPMAaLMOHHbIE
TEXHOJIOTHHI TUISE
BBITIOJTHEHHS  3a/1a4
npodecCHOHATbHON
JESITEIIbHOCTH

B o0nacTu IeHHOCTH Hay4YHOTO MO3HAHUS:
- cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOM

HPAaKTHUKY, OCHOBAaHHOI'0O  Ha  JOHAJIOre  KYJIBTYp,
CIIOCOOCTBYIOIIETO  OCO3HAaHUIO  CBOETO  MecTa B
HOJIUKYIBTYPHOM MHPE;

- COBEpUICHCTBOBAHHME A3BIKOBOM W  UYHUTATEIbCKOU

KYJIbTYpBI KaK CPEACTBA B3aUMOJICHCTBUS MEXIY JIOJbMHU
Y IIO3HAHUS MUPA;

- OCO3HAaHUE  IIEHHOCTM  HAy4yHOM  JAESTEIbHOCTH,
TOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO U
UCCIJIEIOBATEIbCKYIO JESATEIbHOCTh WHAWBHUIYAJIBHO WU B
rpyme.

OBnanenue YHUBEPCATbHBIMU y4eOHbIMH

II03HABATEIbHBIMU JICHCTBUSIMU:
B) pabota ¢ nHpopmarmei:

- BJIaJ€Tb HAaBBIKAMH IIO0JIYYCHHA I/IH(l)OpMaI_[I/II/I us3
HNCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYLICCTBIATL  IIOMCK, aHaJInu3s, CHUCTEMAaTu3aluio H

UHTEPIpEeTalrio MHPOPMAIIUN Pa3IUYHbIX BUIOB U (GOpM
IIPEJICTaBIICHHUS,

- co3JaBaTh TEKCThl B PA3IMYHBIX (hopMaTax € ydyeToM
Ha3Ha4YeHUs MHPOPMALUH U 1IeJI€BON ayIUTOPHH, BEIOUpast
ONTUMAJIbHYIO (hOPMY MIPEICTABICHHS U BU3YaTH3ALHIH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb MH(OpMaIH,
€e COOTBETCTBHE IIPAaBOBBIM U  MOPAIBHO-3TUYECKUM
HOpMaM;

- YMETh IUIaHUPOBATh U BBIOJIHATH XUMHUECKUN HKCIIEPUMEHT
(mpeBpaiieHuss OPraHUYECKHX BEIIECTB TMPH HArpeBaHUH,
MOJIyYeHUE STUJIEHA U HU3y4YCHHE €ro CBOWCTB, KaueCTBEHHBIE
peakiuu Ha aNbJIETHIbI, Kpaxmall, YKCYCHYIO KHCJOTY;
JeHaTypauus O€NKOB TpU HarpeBaHUU, IIBETHBIE pPEaKIHUH
OENKOB; MPOBOJUTH PEAKIMU HOHHOTO OOMEHAa, ONpPEeeNsTh
Cpeny BOAHBIX PaCTBOPOB, KAUECTBEHHBIE pEaKIIUU Ha Cyab(art-,
KapOOHAT- W XJIOPHUI-AaHHOHBI, HA KAaTHOH aMMOHHUS; peIlaTh
SKCIEPUMEHTAJbHbIE 3a7ayud 1o TeMaMm "Mertamisl"  ©
"Hemetannel") B COOTBETCTBMM C MpaBUIaMM TEXHUKU
0€30macHOCTH TIPH OOpAIIeHUH C BEIIECTBAMHU M JIA0OPATOPHBIM
o0OpymOBaHUEM; TPEIACTABISATh PE3YIbTAThl XUMUYECKOTO
JKCIIepUMeHTa B (opMe 3alKicH YpaBHEHHI COOTBETCTBYIOLIUX

peakimii ¥ (OpPMYIHpPOBAaTH BBIBOJBI HAa OCHOBE 3THUX
pe3ynbTaToB;
- yMeTh  AaHAJM3UPOBATh  XUMHYECKYI0  HH(OpMAIHUIO,

MOJTy4aeMyl0 W3 pa3HBIX HMCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb UHTEpHET U ApYyTHe);

- BJIQJICTh OCHOBHBIMU METOJaMH HAYYHOTO MO3HAHHS BEIICCTB
M XHMUYECKUX  sBIICHUU  (HaONoleHHEe,  U3MEpeHue,
IKCIIEPUMEHT, MOJICIIUPOBAHNE);

- YMETh TPOBOAMUTH PACUETHl MO XUMHUYECKUM QopMylIaM H
YpaBHEHHMSIM  XHMHYECKHX pEaKIHWid C  HUCIOJIb30BAHUEM
(GU3MUYECKUX  BENMYWH, XapaKTEepHU3YyIOIIMX BEIIeCTBA C
KOJIMYECTBEHHON CTOPOHBI: MaccChl, 00beMa (HOpMaJIbHBIC
YCIIOBHsI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIB30BATh
CHCTEMHBIC XWMHUYECKHE 3HAHHS I TPUHSATHS DPEIICHHHA B




- WUCTOJNB30BaTh  CpeAcTBA  HMH(DOPMAIMOHHBIX U
KOMMYHUKAIITMOHHBIX TEeXHOJIOTUH B peHICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AI[MOHHBIX
3a/a4 ¢ coO0IeHNEM TpeOOBaHUN IPTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECypcocOepeKeHuns, MPaBOBBIX

u STUYECKUX HOPM, HOpM MH(POPMALIMOHHOM
0€30MacHOCTH;
- BJIaACTH HaBBbIKaAMHU paCHO3HaBaHI/I}I n 3alIUTHI

nHpopmaruu, nHOOPMAITMOHHOW 0€301TaCHOCTH JIMYHOCTH

KOHKPCTHBIX )XKU3HCHHBIX CUTYallUsaX, CBA3AHHBIX C BCIICCTBAMU
" X IMPUMCHCHUEM

OK 04.
D¢ dexTuBHO
B3alMOJICHCTBOBATE
u paboraTh B
KOJIJICKTUBE u
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSITEIIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaJICHHE  HaBbIKaMH  Yy4eOHO-MCCIe10BaTENbCKOM,
MPOEKTHON U COLIMATIbHOM JEATEIIbHOCTH;

OBnanenue YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU
JEUCTBUSIMU:

0) cOBMeCTHasI 1€ TEIbHOCTb:

- IOHUMATh U UCIOJIH30BaTh MPEUMYILIECTBA KOMAHAHOU U
WHAUBUAYAIbHON paboOThI;

-  TOpUHUMATh  1LEeJM  COBMECTHOM  JICSTENIbHOCTH,
OpraHM30BBIBATh W KOOPJAWHHUPOBATh JEHCTBHUS IO €€
JOCTHKEHHIO: COCTaBJIATH IUIaH JCHCTBUM, PacHpenciaTh
polii ¢ y4eToM MHEHHMHl y4YaCTHMKOB OOCYXIaTb
pe3yNbTaThl COBMECTHOU PabOTHI;

- KOOPJMHUPOBATb U BBIMOJHATH PabOTy B YCJIOBHSX
pETbHOTO,  BHPTYadbHOTO W KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBIIATH IO3UTUBHOE CTPATETUUECKOE MOBEACHUE B

pa3IUYHBIX  CHUTYyallMsiX, MPOSBIATH TBOPYECTBO U
BOOOpaKeHUE, OBITh NHUITUATUBHBIM.

OBmageHue YHUBEpPCAIbHBIMU PEryJISITUBHBIMHU
JEUCTBUSIMU:

T') MPUHATHE Ce0s U IPYTUX JIIOICH:

- YMETh IUIaHUPOBATh U BBIMOJIHATH XUMHUECKUN HKCIIEPUMEHT
(mpeBpallieHUsT OpPraHUYECKUX BEHICCTB IPH HArpEBaHHH,
MOJIyYeHUE 3TUJIEHA U HU3y4YCHHE €ro CBOWCTB, KAaueCTBEHHBIE
peaKiuu Ha aNbJIETHIbI, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHaTypauus O€lKOB TpU HarpeBaHUU, IIBETHBIE pPEaKINU
OENKOB; MPOBOJUTH PEAKIMU HOHHOTO OOMEHAa, ONpPEeeNsTh
Cpeny BOAHBIX PaCTBOPOB, KAUECTBEHHBIE pEaKIIUU Ha Cyab(art-,
KapOOHAT- W XJIOPHUI-QaHHOHBI, HA KAaTHOH aMMOHHUS; peIlaTh
SKCIEPUMEHTAIbHBIE 3a7ayu 1o TeMaMm "Mertamisl"  ©
"Hemetannel") B COOTBETCTBMM C MpaBWIaMM TEXHUKU
0€30macHOCTH TP OOpAIIeHUH C BEIIECTBAMHU M JIA0OPATOPHBIM
o0OpymOBaHUEM; TPEIACTABISATh PE3YJIbTAThl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3alHicHU YpPaBHEHHH COOTBETCTBYIOLINX
peakiuii u  (QopMynHpOBaTh BBIBOJABI Ha OCHOBE JTUX
pe3yNIbTaToB




- IPUHUMATh MOTHUBBI W apryMEHTBI JPYTUX JIOJACH TpH
aHaJIU3€e PE3yNIbTATOB JIEATEIHHOCTH;

- MpU3HaBaTh CBOC MPaBO M IPaBO JPYIMX JIOACH Ha
OIINOKH;

- pa3BUBaTh CIOCOOHOCTh IOHMMATh MHP C ITO3HIAN
JIPYTOro 4e0BeKa

OK
ConelicTBOBaThL
COXPaHEHHUIO
OKpYyKaroleun
cpenpl,
pecypcocoepekeHn
10, MPUMCHSITh
3HAHUA 00
W3MEHEHUHU
KJIUMaTa, MPUHIIUIIBI
OepexKIIUBOTO
MIPOM3BO/ICTBA,

3P PEeKTUBHO
JIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUsAX

07.

B o61acTy 3K0JI0rH4eCKOro BOCIUTAHUS

- c(hOPMHUPOBAHHOCTh  JKOJOTUUYECKOU KYJbTYpHI,
IIOHMAHUC BIIUAHUA COIMUAJIbHO-DKOHOMHNYECCKUX
MPOIECCOB HA COCTOSIHHE TMPUPOJHOM M  COUHAIBHOMN
Cpe/bl, OCO3HAHKE III00ATBHOTO XapaKTepa dKOJIOTUIECKUX
npo0Jem;

- IUIAHUPOBAaHME M  OCYIIECTBIICHUE
OKpY)KaloIllel cpene Ha  OCHOBE

yCTOﬁ‘IHBOI‘O pa3BI/ITI/I$I YCJIOBCUCCTBA,

- AaKTUBHOE HENPUSATHE JCUCTBHM, NPUHOCAIIUX BpE
OKpYXKaroIlEeH Cpee;

- yMeHUe MIPOTHO3UPOBATH
9KOJOTHUYECCKHUEC IIOCJICACTBUA
JIEUCTBUI, IPEIOTBPAILIATH HX;

- pacuiMpeHue OmbITa JEATEIbHOCTH SKOJOTUYECKOU
HaIpaBJICHHOCTH;

- OBJIAACHUC HaBbIKaAMH y‘-IeGHO-I/ICCJIe,Z[OBaTeJIBCKOI\/'I,
MPOEKTHOW U COLIMATILHOMN JEATEIbHOCTH

JIEUCTBUII B
3HAHUSI  Leleu

HeOIaronpusITHhIC
IpEAIPUHUMAEMBIX

- copMHpOBaTH IIPEJICTaBICHHUS: 0 XUMUYECKOU
COCTaBJIAIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUpA, POJIH
XUMHUH B TIO3HAHWUU SIBICHUH TPHUPONABI, B (HOPMHPOBAHHUH
MBIIUIEHUSIT W KYJIbTYPBHl JIMYHOCTH, €€ (YHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHUs] TPAKTHYECKHUX 3a1a9
U OKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpeniE;

- YMETh COOJIOJIaTh MpaBHUJIa SKOJOTUUYECKH IIEIecO00pa3HOro
MOBEACHUS B OBITY W TPYAOBOH JEATEILHOCTH B IEJAX
COXpAHEHHUS CBOET0 3J0pOBbS M OKPYXKAOUIEH NPUPOIHOU
Cpelbl; YYMTHIBATH OINACHOCTb BO3JCHCTBUS Ha O KHUBBIC
OpraHM3Mbl  OINpPENEJICHHBIX  BEIIECTB, IMOHUMAasi  CMBICI
[IOKa3aTelsl MPeIeIbHON TOIyCTUMOU KOHLICHTPALUH

I[IK 5.1. Cobupars
UCXOJIHBIC  JIaHHBIC
TUTST pa3paboTku
MIPOEKTHOMN

JOKYMEHTalluu  Ha
UH(POPMALMOHHYIO
CUCTEMY

- TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTU H
CaMOOITPEAETIEHHUIO;

B vactu Tpy10BOro BOCIUTAHUSA:

- TOTOBHOCTHh K TPYyIY, OCO3HAaHUE LEHHOCTH MacTEPCTBA,
TPYIOTIOOHE;

- TOTOBHOCTDL K aKTUBHOM JEATEIbHOCTH TEXHOJOTHYESCKOM
u COITMAJTLHOM HaIpaBJIC€HHOCTH, CITOCOOHOCTD
WHULIUUPOBATb, IJIAHUPOBATH u CaMOCTOSITEIILHO

- c(hOpMUPOBAHHOCTh TPEICTABICHUNM: O XUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAyYHOM KApTUHBI MMHpA, POJIU
XVMMHUU B TIO3HAHUM SABICHUH MNpHUPOIbl, B (HOpMUPOBAHUU
MBIIUICHUS! M KYJIbTYpHl JIMYHOCTH, €€ (DyHKIMOHAIBHOM
IpaMOTHOCTH, HEOOXOUMOM JUIsl pelIeHUs MPAaKTHUECKUX 3a/1a4

U OKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3J0POBbBIO U MPUPOIHOMN CPEJE;
- BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHH, KOTOpas
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BBITIOJHATH TAaKyIO JCATCIEHOCTD;
- UHTEpeC K pa3IUYHBIM cdepam MpodhecCHOHATBbHON

eI TeIbHOCTH.

B 06macT 5K0I0rH4ecKOro BOCITUTAHMUS:

- chOpPMHUPOBAHHOCTh  SKOJOTMYECKOHW  KYJIBTYpHI,
MOHUMAaHUe BITUSTHUS COIIMAIbHO-3KOHOMUYECKHUX

MPOIECCOB HA COCTOSIHME TMPUPOJHONM M COUHMAIBHOMN
CpeIbl, OCO3HAHKE III00ATBHOTO XapaKTepa IKOIOTUYECKUX
npo0Jem;

- IUIAHUPOBAaHME M  OCYIIECTBIICHUE
OKpY)KaloIlel cpene Ha  OCHOBE
YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA;

- AaKTUBHOE HENPUSATHE JCHCTBHI, NPUHOCAIIUX BpE
OKpYKarolleH Cpese;

- yMeHUue MPOTHO3UPOBATH
DKOJOTHYECKHE MOCJIEICTBUS
JIEHCTBUM, NIPEJOTBPALLATD UX;

- pacuiupeHue OmbITa JEATCIBHOCTH AKOJOTHYECKOU
HaIpaBJICHHOCTH;

OsgnageHue YHUBEpCaTbHBIMHU
MMO3HABAaTEJILHBIMU JICHCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE ICHCTBUS:

- CaMOCTOSITENFHO (OPMYIHPOBATh W AaAKTYaTH3UPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHHUBAThH
COOTBETCTBHE pPE3YyIbTATOB IEJSIM, OICHUBATh PHUCKH
MOCIICICTBUI JICITESILHOCTH,

0) 6a30BBIC UCCIIEAOBATEIBCKUE JCHCTBUS:

JIEUCTBUII B
3HAHUSI  Leleu

HeOIaronpusTHbIC
HpeATPUHIMAEMBIX

y4eOHBIMU

- BBIABIATH  MPUYMHHO-CICACTBEHHBIE  CBSI3U U
aKTyaJlu3upoBaTh 3ajady, BbIABUTaTh THUIOTE3Y €€
pelIeHHs, HAaXOIUTh apryMEHTHl JUIS JIOKa3aTelbCTBA

CBOMX YTBEp)KJIEHUH, 3a/aBaTb MapaMeTpbl U KPUTEPHUH
pelieHus;

BKJIIOYAET:  OCHOBOMNOJATaloIIMe  MOHATHS  (XUMHUYECKUI
JJIEMEHT, aTOM, OJJIEKTPOHHas o00oyodka aroma, S-, p-, d-
ANIEKTPOHHBIE OPOUTATIM aTOMOB, HOH, MOJIEKYJIa, BaJIEGHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIM 00beM, yriiepOaHbIil
ckener, (yHKIMOHANBHAs Tpynma, pagukail, H30Mepus,
M30MEpbl, TOMOJIOTHYECKHUI psJl, TOMOJOTH, YIJIEBOIOPOIbI,
KHCIIOPOJI- W a30TCOJEpKAIINE COSAMHECHUS, OUOIOTUYECCKU
aKTHBHBIC BelecTBa (YIJIEBOIbI, J>KHPBI, OCIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE€  3BEHO,  BBICOKOMOJEKYISPHbBIC
COCMHEHUS, KpHUCTaJUIMYecKass pelIeTKa, THIbl XUMHUYECKUX
peakuui (OKHCTUTENLHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHJOTEPMUYECKHE, PEaKIMd HWOHHOTO OOMeHa), pacTBOp,
ANEKTPOJIUTHI, HEDIIEKTPOIIUTHI, AIIEKTPOJIUTUIECKAS
TUCCOIMAIUS,  OKUCIUTENh, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKON pPEaKIMi, XUMUYECKOE paBHOBECHE), TEOPHUH U
3aKOHBI  (TEOpPUS XUMHUYECKOTO CTPOCHHSI OPTaHHMYECKUX
BemiectB  A.M. byrtiepoBa, Teopusi 3IEKTPOIUTHUECKOU
auccounanuu, nepuoandeckuit 3akon .M. MenzeneeBa, 3aK0H
COXPAaHEHUS MAaccChl), 3aKOHOMEPHOCTH, CHUMBOJHYECKHH S3BIK
XUMHH, (AKTOJIOTUYECKHUE CBEIEHUS O CBONCTBaX, COCTaBe,

IOJy4YeHUH M O€30IaCHOM  HCIOJIb30BAHUM  BAXKHEHIIMX
HEOPraHMYECKUX M OPraHMYeCKUX BELIECTB B OBITY U
IIPAKTUYECKON ACATEIbHOCTU YEJIOBEKA,;

- c(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEpHbIC

MPU3HAKA M B3aUMOCBSA3b HM3YYEHHBIX IOHATUHA, NPUMEHATH
COOTBETCTBYIOIIME MOHSITHUS IPU ONMMCAHUM CTPOEHUSI U CBOUCTB
HEOPraHWYECKNX U OPraHUYECKUX BEILECTB U UX MPEBPAICHUII;
BBISIBJIATh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUU C TMOHATHUSMU U
MPEACTABICHUSAMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- c(hopMHUPOBAaHHOCTh YMEHUU HCIOJIB30BaTh HAUMEHOBAHHUS
XUMHUYECKHUX COETMHEHU I MEXIyHAPOJIHOTO coro3a
TEOPETHUYECKON U MPUKIIATHON XUMHUH U TPUBUAJIbHBIC HA3BaHUS
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- aHAIM3WPOBATH MOJYYCHHBIC B XOJI€ PCIICHHS 3a/laud
PE3YyIbTAaThl, KPUTUYCCKU OLCHUBATH HUX IOOCTOBCPHOCTD,
POTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

- YMCTb IMNCPCHOCUTHL 3HAHWA B TIO3HABATCIBHYIO U
NPaKTUIECKYIO 00JIACTH KU3HEACATEIIEHOCTH;

- YMETb HUHTETPUPOBATH 3HAHWUS U3 PA3HBIX MPEIMETHBIX
o0Jacren;

B) paboTa ¢ nHpopMaIuei:

- BJIAJIETh HaBBIKAMHU TMOJIy4YeHUs WHPOpPMAMH U3
WCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYILIECTBIATh IOWUCK, AaHajdu3, CHUCTEMATHU3alUI0 U
WHTEPIIPETANNI0 UH()OPMALIMK PA3IUYHBIX BUIOB U (HOpM
MPEJICTABIICHUSI.

OsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JCUCTBUSIMU:

0) cCOBMECTHasl IESITEIbHOCTD:

- IOHUMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U
WH/UBUYaJIbHOU paboTHI;

-  [pUHUMATh  ILE€JIU  COBMECTHOM  JESITEIbHOCTH,
OpPraHM30BBIBATE W KOOPAMHHMPOBATh JCHUCTBHA IO €€
JOCTHKEHHIO: COCTaBJIATH IUIaH JCHCTBUM, PacHpenciaTh

posiM C y4eTOM MHEHUW YYaCTHUKOB OOCYXIaTh
pe3yNbTaThl COBMECTHOU PabOTHI.

OsmageHue YHUBEPCAIbHBIMU PEryJISITUBHBIMHU
JCUCTBUSIMU:

T') MPUHSTHE Ce0s U IPYTUX JIIOICH:

- IPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX JIOACH TpU
aHaJIN3e Pe3yJbTaTOB JICATEIbHOCTH;

- MpU3HaBaTh CBOE MPABO WM MPaBO JPYIHX JIOACH Ha
OIIMOKHU

BaXHEHIINX BelIECTB (ITHJIEH, aleTHJIeH, INIHLEpHH, (eHod,
dbopManbaeTua, YKCYCHash KHUCIIOTa, TIUIUH, yrapHbIA ras,
VIIEKUCABIA a3, aMMUaK, raiieHas W3BeCTb, HeramieHas
U3BECTh, IMUTHEBAs COJa M JPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHMYECKUX M OPraHMYEeCKMX BELIECTB, YpPaBHEHUS
XUMHYECKUX PEaKIUi, OOBSACHATh HMX CMBICI; MOATBEPKIAThH
XapaKkTepHbIe XUMHYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMU M 3aIUCSAMU ypaBHEHHI
XUMHYECKUX PEAKIIU;

- BJIQJICHUE OCHOBHBIMH METOJAaMU HAYYHOTO [O3HAHUS
BEUIECTB M XUMHUYECKHUX SBJICHUN (HaONIOJeHUE, M3MEpEHHeE,
AKCIIEPUMEHT, MOJIEIUPOBAHNE)
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2. CTPYKTYPA 1 COJEPKAHUE OBINIEOBPA3OBATEJIBHOI'O YYEBHOI'O

MNPEJIMETA
2.1. O0beM y4eOHOro npeaMera ¥ BUAbl y4eOHOH padoThl

Bup yueOHoit padoTbl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 peaMera 78
B T.Y.

OcHoBHoOE coaepKaHue 71
BT. U..

TEOPETUIECKOE 00yICHHE 42
nabopaTOpHbIE 3aHATUS 29
IIpodeccnoHaNbHO-0PUEHTHPOBAHHOE COEPKAHUE 5}
BT. U..

TEOPETHYECKOE 00yUeHre 5
IIpomeskyTounas arrecrauus B gopme 1udpdepeHiupoOBAHHOTO 2

3a4yeTa
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2.2. TemaTH4yecKHii NJIAH U coJlep:KaHue YUeOHOT0 NpeaMeTa

HaumenoBanmue Conepxanue yueOHOro Marepuaja (0CHOBHOE U POo¢ecCHOHAILHO-OPHEHTHPOBAHHOE), OB LeM YACOR dopmupyembie
pa3/iesioB U TeM J1abopaToOpHbIe 3aHATHUS, NIPUKJIATHON MO1YJ/Ib KOMIIeTeHIUH
1 2 3 4
Paznea 1. OcHOBHEIE TOHATHSA U 3aKOHBI XHMHUH 2
Tema 1.1. OcHoBHOE coep:xkaHue 2 OK 01
OcHoBHBIE
MOHSITHS H 1. OcHoBHbIe mOHATHSA XuMHHU. BemectBo. Atom. fnpo aroma, usoromsl. Monekyna. Amiorponus. 1
3AKOHBI XHMHM [Ipoctbie U cioxHble BemiecTBa. KauecTBEHHBIM M KOJWYECTBEHHBIN COCTAB BEIIECTB. XUMHUYECKUE
3HaKku U popmynbl. OTHOCUTENBHBIE aTOMHAs U MOJIeKyJsipHast Macchl. KomnuecTBo BeliecTsa.
2. OcHoBHble 3aKkOHBI xuMHH. CTexuoMmeTpus. 3aKOH COXpPAaHEHHUS MacChl BellecTB. BermectBa 1
MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. 3aKOH
ABoragpo u ciencTBUs U3 Hero. PacueTHbie 3ajjaul HA HAXOXKJIEHHE OTHOCUTEIBHON MOJIEKYJSPHOM
MAaccChl, OTIpeAeNIEHUE MACCOBOM JTOJIM XMMHUYECKUX 3JIEMEHTOB B CII0KHOM BELIECTBE.
Pa3zgen 2. OcHOBBI CTPOEHUS BellleCTBA 6
Tema 2.1. OcHoBHOE coiep:KaHue 4 OK 01
CTtpoenne aToMOB
XHMHYECKHX 1. CoBpemenHass mojnenb cTpoeHHs aroMa. CHMBOJIMYECKHH S3bIK XUMHU. XHUMHUYECKUH 3JIEMEHT
»IeMEeHTOB H | ATOMHBIC opOutamy, s-, pP-, d-s3nemeHTbl. OCOOEHHOCTH PAcIpeieNeHNs IEKTPOHOB IO OPOUTANISM B
npupoxa aTOMax DJJIEMEHTOB TEPBBIX YETBHIPEX MEPHOJOB. DIEKTPOHHAs KoH(pUTypamus aToMoB. BaneHTHbIE 2
XHMHYECKOIi JJEKTPOHBL. BaleHTHOCTB. DIIEKTPOHHASA IPUPOAA XUMUYECKOH CBS3H. DIECKTPOOTPULIATEIIBHOCTD.

DJeKTpoHHast 000J04YKa. DHEPreTHUECKUE YPOBHH, TOAYpOBHU. CTENeHb OKUCIICHUS.
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CBA3HU

2. CtpoeHue BemiecTBa. XUMHYECKasi CBsA3b. BUIbI XMMUYECKON CBsI3HM (KOBaJieHTHAs HEMOJISIpHAS U
MOJIsIpHAsl, MOHHAsA, MeTajuinueckas). IoHbI: KaTMOHBI M aHUOHBL. BogopoaHast CBsi3b.
- MoHHas xumuueckass cBA3b. VMIOHHAas CBA3b KakK CBS3b MEXKIAy KaTHOHAMHM M AaHMOHAMHU 3a CYET
ANEKTPOCTATUYECKOTO MpUTsKeHHs. Kiaccudukaiys MOHOB: MO COCTaBY, 3HAKY 3apsla, HATUIHIO
ruApatHoi o0osiouku. MonHBIe KpucTaumueckue pemerkd. CBOWCTBa BEUIECTB C MOHHBIM THIIOM
KPUCTAIUIMYECKOMN PEIIETKH.
- KoBaneHntHas xumuueckas CBsi3b. MexaHU3Mbl OOpa3oBaHMs KOBAJICHTHOM XMMHMYECKOH CBS3H
(oOMEHHBIH M JIOHOPHO-aKLENTOPHBIN). DIEKTPOOTpHLATENIbHOCTh. KOBaJleHTHBIE TOJNSpHAs U
HenoJigspHas cBa3U. KpaTHOCTh KOBaJIEHTHOM CBSI3H.
- Meramnueckas cBsi3b. MeTayuimueckasi KpUCTAUIMYECKAsi PelIeTKa U METaUIMdecKass XUMHUYecKas
cBA3b. Du3nueckue CBOWCTBA METAUIOB. ATrpEraTHble COCTOSIHHS BEIIECTB W BOJOPOJHAS CBS3b.
TBepnoe, xuaKoe M razoo0pa3sHoe cocTOsiHHS BemiecTB. Ilepexoxa BemecTBa U3 OJHOTO arperaTHOro
COCTOSIHMS B APYTOE.
- BonopoaHas cBs3b.

Tunsl KpUCTAUIUYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THUINA KPUCTAILIMYECKOM
PELIETKH.
- MonexkynspHble U1 aTOMHBIE KpUCTa/IMUeckue penieTkd. CBOWCTBa BEIIECTB C MOJEKYJISIPHBIMUA U
ATOMHBIMH KPUCTAINTMYECKUMH PELICTKAMH.

Tema 2.2.
epuognuyeckui
3aKOH H
nepuoanvecKas
cucreMa
snemenToB ..
MenneiaeeBa

OcHOBHOe coep:kaHue

1. Tlepuonuueckuii 3akoH U I[lepuogmyeckas cucremMa xumudeckux smemeHToB /.M. Menneneena.
Ouznueckuii cmbicn Ilepuoguueckoro 3akona JI.M. MenpaeneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M 00pa3yeMblX MMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO Tpynnam U
nepuonaM. MupoBos3peHdueckoe U HaydHoe 3HaudeHue llepuommueckoro 3akona J[.M1. Menneneesa.
[Iporno3er .M. Menneneea. CBs3p MNEpHOAUYECKOTO 3akoHa U llepmoamyeckoid CcUCTEMBbI
xumuyeckux snemeHToB [[.M. MenaeneeBa ¢ COBpeMEHHOM TE€OpHEl CTPOECHMsSI aTOMOB. 3HA4Y€HHE
MIEPUOIUYECKOT0 3aKOHA B Pa3BUTUU HayKU. OTKPBITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB.

OK 01, OK 02

Pazgen 3. CTpoeHne U CBOICTBA HEOPraHMYECKNX BelleCTB

12
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Tema 3.1.
Kaaccupuxanus,
HOMEHKJIATYpa H

CTpoeHHe
HEOpraHuYecKuX

BelleCTB

OcHoBHOe conep:kaHue

12

1. Ilpeamet Heopranuueckoit xumun. Knaccuukarus Heopranmueckux euiects. [IpocTbie U croxxHbIe
BeecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCHUIbI, THAPOKCHUIbI, KUCIOTHI, cosn). B3aumocBs3b
HEOPraHMYECKUX BEIIECTB. ArperatHble COCTOSIHMA BemiecTBa. Kpucramumdeckue U aMop(HbIe
BemecTBa. Kiaccudukaiyst HeopraHu4eckux coequHeHnii. HomeHkiiaTypa HeopraHm4ecKux BELeCTB.

2. Kucnotsl u ux cBoiicTBa. KHCIOTHI Kak AJIEKTPONIUTHI, UX KIacCU(DUKAINS 110 PA3TUIHBIM TIPU3HAKAM.
XUMHYECKHUE CBOMCTBA KHCIOT B CBETE€ TEOPUU DJICKTPOJUTHUYECKOW auccomuaruu. OCOOEHHOCTH
B3aMMOJICHCTBUS KOHIIEHTPUPOBAHHON CEPHON M a30THOW KUCIOT ¢ MeTaulaMu. OCHOBHBIE CIOCOOBI
nosydeHus: kKucioT. Knaccudukainus HeopraHmdeckux coeauHeHuid. HomeHkaTtypa HeOpraHHMYeCKuX
BEIIIECTB.

3. OcHoBanus U ux cBoicTBa. OCHOBaHMS Kak SJCKTPOJIMTHI, MX KIACCUPUKANUS IO PATUYHBIM
MpU3HaKaM. XHMMHYECKHE CBOICTBA OCHOBAaHUM B CBETE€ TEOPUU AJIEKTPOJIUTUUECKON AUCCOLUALIMH.
PaznoxxeHne HepacTBOPUMBIX B BOAEC OCHOBaHUU. (OCHOBHBIE CIOCOOBI TOJYYCHHS OCHOBAaHUHU.
Knaccudukanust Heopranndeckux coequHennii. HomeHkinaTypa HeopraHu4ecKuX BEIIeCTB.

4. Oxcunpl 1 ux cBoiictBa. ConeoOpazyromue u HeconeoOpasyronue okcuasl. OCHOBHBIE, aM(pOTEpHbIE
U KHCJIOTHBIE OKCH[bl. 3aBUCHUMOCTb XapaKTepa OKCHIAa OT CTENEHU OKUCIEHUS 00pa3ylollero ero
Mmetayuia. XUMUYecKue cBoicTBa okcuaoB. Ilomydyenue oxcumoB. Knaccugpukanuss HeopraHMYeCKHX
coequHeHn. HOMeHKIaTypa HEOpraHMYECKUX BEIIECTB.

JlabopaTopHbie padoThI

JlaGopaTtopHnas pabota Nel. M3ydeHne xapakTepHbIX CBOWCTB KHUCIIOT U OKCHIOB.

JlaGopatopHas padota Ne2. M3yueHne XxapakTepHbIX CBOICTB OCHOBaHHIA U COJICH.

OK 01, OK 02,
OK 04

Pa3znen 4. Xumuuyeckue peakunu

Tema 4.1. Tunel

OcHoBHOe conep:kaHue

OK 01
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XUMHYECKHX
peakuui

1. Xummnueckas peakius. Kmaccudukamus XUMUYECKUX PEAKIUi B HEOPTaHWUYECKOW M OpraHWYECKON
XUMHUHM. 3aKOH COXpPAHEHMsI MaccChl BELIECTB, 3aKOH COXpPAHEHWS M NPEBpALICHMs] SHEPruu INpu
XUMHYECKHX peakiusx. Peaknuum coequHeHUs, pas3lioKeHus, 3amelleHusi, oOmeHa. CocTaBiieHue
YpaBHEHHH peaKkUUi COENWHEHHs, DPa3JOKEHHs, 3aMelleHHs, OOMEeHa, B T.4. PEaKUUH TOpPEHHS.
Karanutuueckue peakiuu. O6patumMble 1 HeOOpaTHUMbIE PEaKIIUH.

2. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC ~ ypaBHEHHS.  Peaknuu  OKUCICHHUS-BOCCTAHOBJICHHS.
CTGHGHL OKHUCJICHUA. OKI/IC.HI/ITe.HB U BOCCTAHOBUTCIIb. COCTaBJIeHI/Ie nu ypaBHI/IBaHI/Ie OKHUCJIUTCIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUA METOJOM JJIEKTPOHHOTro Oamanca. OKHUCIUTEIBHO-BOCCTAHOBUTEIHHBIC
peaKI_[I/II/I B npnpoz[e, HpOI/ISBO,Z[CTBeHHBIX HpOH@CC&X nu KN3HCACATCIIBHOCTHU OpFaHI/IBMOB.
Knaccudukanmst XaMUUeCKUX PEaKITHiA.

Paznea 5. Kunernyeckue ¥ TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKNX PeaKkuni

Tema 5.1. OcHOBHOe coep:xaHue OK 01, OK 02
Ckopoctb
XHMHYECKHUX 1. Ckopocth XUMHUECKUX peakuuil. [IoHSITHE O CKOPOCTHM XUMHUYECKHX peakiuil. 3aBUCUMOCTH
peakumii. CKOPOCTH XHMHUYECKHX PEAKIMHA OT PazIMYHBIX (PAKTOPOB: MPUPOIBI PEArHPYIOIIMX BEIICCTB, HX
XuMnuecKkoe KOHIIEHTpAIUH, TEMIIEPATYPHI, TOBEPXHOCTU COMPUKOCHOBEHHUS U UCIIONB30BAaHUS KaTalln3aToOpOB.
paBHOBecHe OOparuMble peakiui. XHWMHYECKOEe PABHOBECHE M €ro CMEIIEHWE TMOJ JCHCTBUEM pa3IMYHBIX
(akTOpoOB, BIUSIONIMX HAa COCTOSHHE XHMHUYECKOTO PAaBHOBECHs (KOHIICHTpAIUS PEareHTOB WIIH
MPOJYKTOB PEAaKIUH, JaBJieHWEe, TEeMIleparypa) IS CO3/IaHUsl ONTHMAIBHBIX YCIOBUNU MPOTEKAHUS
xumuueckux npoueccos. [Ipunnun Jle Hlarense. CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3lIMYHBIX
(hakTOpoB.
DneKTponus.
Pa3gesn 6. Bona. PacTBopbl
Tema 6.1. OcHOBHOe coep:kaHue OK 01, OK 02,
Bona. PacTBopbl. OK 07
DJIEKTPOJUTHYEC 1. Bona. Boaubie pecypent 3emnu. PactBopel. PactBopenue. Boaa kak pactBoputens. PactBopumocTs

Kasl JUccolanus

BCIIICCTB. 3aBHCHMOCTD PaCTBOPUMOCTH Ta30B, )KPI,HKOCTCﬁ N TBEPAbIX BCHICCTB OT pPa3JIMYHBIX

(baxTopoB.
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2. PacTBopeHme kak (pu3mKo-xuMuueckuil npomecc. PactBopbl. CriocoObl MPUTOTOBICHUS PACTBOPOB.
PactBopumMocTs. MaccoBast 1011 BelecTBa B pacTBope. CMBICH MOKa3aTels MPeAe]bHO AONYyCTUMOMN
KOHIEHTPAallMH M €ro UCIHOJb30BaHWE B OLIEHKE OJKoJIorhyeckoil Oe3omacHoctH. IloHATue o
JUCTEPCHBIX cUcTeMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPBI.

3. IlpaBmiia 3KOJOTHYECKHU I1€JIeCO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOH JEATEILHOCTH B IIEIISIX
COXpaHEHHUs CBOETO 3/I0POBbsI U OKPYKAIOIIECH TPUPOTHON CPEIbl; OMACHOCTh BO3JICHCTBUS Ha JKUBBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.

4. DNeKTpoNuTHYeCKass AWcCConManus. Teopus AIIEKTPOIUTHYECKOW auccomuaruu. Cpema BOIHBIX
pacTBOpOB BEILECTB: KHCTas, HEWUTpaidbHas, wienovyHas. Moubel. Peakuum wnoHHOro oOMeHa.
DNEKTPOJIUTHI, HEINEKTPOIUTHI. Peakiuu nonHoro oomena. CocTaBieHHe peakiuii HOHHOro oOMeHa
IyTEM COCTABJICHHS HMX TOJIHBIX W COKPAIICHHBIX MOHHBIX ypaBHEHUH. 3aJaHusi Ha COCTABIICHHE
WOHHBIX peaknuii. CTEeneHb 3JIEKTPOIUTHYECKON aucconuanuu. CUIbHBICE W CiIa0ble 3JEKTPOJIUTHI.
OCHOBHBIE TIOJIOXKEHUSI TEOPUHU DJIEKTPOJIUTUUYECKON aucconuanuu. KucioTel, OCHOBaHUS U COJIU Kak
AIEKTPOJIUTHI.

Pazgea 7. Merasiabl

n HemeTaaanl

Tema 7.1.

OcHOBHOe coep:xaHue

PdPuzuko-
XUMHYeCKHe
CBOMCTBA
METAaJJIOB U
HeMeTaJlJIOB

1. Merannel. [lonoxenue mertamioB B [lepuogumyeckoit cucreme xuMuueckux syemMeHToB J[.H.
MenpeneeBa. OCOOCHHOCTH CTPOSHUS AIIEKTPOHHBIX 000JI0YEK aTOMOB MeTa/lioB. O0mume pusndeckue
cBoiicTBa MeTaoB. CrjiaBbl METAUIOB.  JNEKTPOXMMHUYECKUN PNl HANPsHKEHUH  METaIOoB.
XUMHUYECKHUE CBOMCTBA BaXKHEUIINX METAJUIOB (HATPUH, KalWid, Kalbl[Ui, MATHUH, AIFOMHHHUN, [TUHK,
XPOM, JKeJIe30, Mellb) U uX coeauHeHuit. OOmue cnocoObl MoayuYeHrus MeTalIoB. [ eHeTHYecKas CBsI3b
HEOPraHUYECKUX BEIIECTB, MPUHAMIEKAIINX K PA3IMYHBIM KJIaccaM.

[IpumeHnenne MeTayioB B OBITY M TEXHUKE. 3HAUCHHE METAJUIOB U HEMETAJUIOB B MPHUPOJEC H
KU3BHEIEATCIIbHOCTH YyesoBeKa u OpraHU3MOB. Meramnorepmusi. [Mupomerannyprusi,
TUIPOMETAIUTYPIrusi M deKkTpoMeTaiuyprusi. CriaBbl yepHble M IBETHbIE Koppo3usi MeTaioB: BUIBI
KOPPO3HH, CITOCOOBI 3aIIUTHI METAIIOB OT KOPPO3HUH.

OK 01, OK 02
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2. Hemeramnel. Ilonoxxenue HemeramioB B llepuonnueckoil cucreMe XxuMudeckux sneMeHToB J[.U.
MenpeneeBa 1 0COOCHHOCTH CTpOCHHsI aToMOB. Du3MUecKkre CBOWCTBA HEMETAIIOB. AJUIOTPOIUS
HEMETAUIOB (Ha TpUMepe KHuciopona, cepwl, (ochopa u ymiepoma). XUMHUECKHE CBOWCTBA
BaXHEHIIIUX HEMETAJIOB (TaJIOTeHOB, CEpPhI, a30Ta, (hochopa, yriaepona u KpeMHUS) U UX COSTUHEHUN
(OKCHIOB, KHCIOPOACOAEPKAIIMX KHUCIOT, BOMOPOAHBIX COCIUHEHUN). TunuyHble CcBOMCTBA

. 2
HemerauioB [V- VII rpynn. Knaccudukanuss M HOMEHKIATypa COCIMHEHHMH HEMETAJIOB.
I'eneTnueckas CBA3b HEOPraHUUYECKUX BELIECTB, MPUHAJIEKAIINX K PA3INYHBIM KJIaccaM.
KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B TIPUPOJIC.
[IprMeHeHne Ba)KHEUIIIUX HEMETAJIIIOB U UX COCAMHEHUM.
Pa3nen 8. JlabopaTopHblii NPAKTHKYM 10
Tema 8.1. OCHOBHOE COlepIKAHME 6 OK 01, OK 02,
Unentudpuxanns OK 04
Heopranuveckux | JlaGoparopHbie padoThI 6
BeleCTB
Jlaboparopnas padota Ne3. M3yuenne ocoOeHHOCTEN XUMUYECKUX pPEeaKLUi. 2
Jlabopatopuast padora Ned. HM3ydeHue KOpPpO3WHM METAJIOB U CHOCOOOB 3allUThl METAJIJIOB OT
KOPPO3HH. 2
Jlaboparopnast pabGora NeS5. Pacmo3naHue HEOPTaHMYECKHUX BEIIECTB METOJAOM XHMMHYECKOTO
sKcnepuMeHTa. MpneHTHuUKanMs HEOPraHWYEeCKHX BEIIECTB C HCIOJIB30BaHUEM WX (HU3UKO- 2
XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX KaU€CTBEHHBIX PEAKIIHII.
Tema 8.2. OCHOBHOE Colep:KaHHe 4 OK 01, OK 02,
HUccnenoBanue OK 04
cBoiicTB pactBopoB| JlabopaTopubie padoTbl 4
JlaGopaTtopnas pa6ota Ne6. [IpuroroBnenue pacTBopa 3aJaHHON KOHIIEHTpauu. OnpeaeieHne Cpebl
BOJHBIX PacTBOpPOB. PellieHre pacueTHBIX 3aJad HAa HAXO0XKJICHHE MAacCOBOM J0JIM PacTBOPEHHOTO 2

BEIIIECTBA B PaCTBOPE.
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JlaGopatopnass pabGota Ne7. IlpuroroBieHue cycmneH3un KapOoHata Kaublus B Boje. [lomydeHue

AMYJIbCUM MOTOPHOT0 Maciia. O3HaAaKOMIJIEHHE CO CBOMCTBAMHM IUCTIEPCHBIX CUCTEM. 2
Pa3nen 9. CTpoeHue u cBOIiCTBa OPraHN4YeCcKNX BellecTB 14
Tema 9.1. OcHOBHOe coep:kaHue 2 OK 01
Kaaccupuxanus,
CTpOEHHE U 1. Ilpenmer opraHUYECKOW XUMHUU: €€ BO3HMKHOBEHHUE, Pa3BUTHE W 3HAYEHUE B IMOJYYECHUU HOBBIX
HOMEHKJIATYpa | BELIECTB M MaTepuaaoB. MecTo v 3HaYE€HHE OPraHMYECKOM XUMUH B CHCTEME €CTECTBEHHBIX HAYK.
oprauuyeckux | XMMHMYECKOE CTPOCHUE KaK MOPSAIOK COCAMHEHHS aTOMOB B MOJIEKYJIE COIJIACHO UX Teopus CTpoeHHs
BeIEeCTB opraHndeckux coequHeHnii A.M. byTtiiepoBa, €€ OCHOBHBIE TTOJIOKEHHUSI.
VYriepoaHblid CKENeT OpraHu4ecKO MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
cTtpoeHust Mojekyl. CTpykTypHble (QOpMyJbl OpPraHMYeCKHX BellecTB. ['oMonorus, u3oMepus.
XuMuueckasi CBsi3b B OPraHMYECKUX COCIMHEHMSIX - OJIMHAPHBIE U KpaTHbIe cBs3H. [IpencraBienue o 5
KJ1acCU(UKALIUY OPTaHUYECKUX BEIIECTB.
[lonartue o ¢ynkunonanbHOM rpynme. Panukan. I[lpuHOunsl KiraccupUKAMH OPraHUYECKHX
coenquHeHnil. HoMmeHknaTypa OpraHW4YecKuX COEAMHEHHHM (CUCTeMaTHuecKas) W TpUBHAJIbHBIC
Ha3BaHUS BAXKHEUIINX NPEJICTaBUTENIEH KIIaCCOB OPraHUYECKHUX BEILIECTB.
2. Knaccudukarus peakiuii B OpraHHYecKOW XWMHH. Peakumm mnpucoenuHeHHs (TUIPUPOBAHUS,
raJIOTeHUPOBAHUS, TUIPOTAJIOreHUPOBAHUS, Tuaparanuu). Peakuuu otiuenseHus (IeruapupoBaHus,
JeTUporaJoreHupoBanus, Aeruaparaiun). Peakuun 3amemenus. Peakiun nsomepuzanuu.
Tema 9.2. OcHoBHOE coep:kaHue 8 OK 01, OK 02,
CaoiicTBa - B OK 04
OpraHMYecKHX 1. ®OU3NKO-XUMUYECKHE CBOWCTBA OPraHMYECKUX COCIUHEHUN OTAENBHBIX KIIACCOB (OCOOCHHOCTH
COeMHeH il KJaccupUKAUM U HOMEHKJIATypbl BHYTPU Kjacca; TOMOJOTHMYECKH psan u obmas dopmyna; 2
n3oMepusi; PU3NIeCKre CBONCTBA; XMMHUECKHUE CBOMCTBA; CIIOCOOBI MTOIYICHHUS).
AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKHUI psia. MeTaH U 3TaH - MPOCTEHIINE NPEICTaBUTEIN
aJIKaHOB: (hM3MYECKHEe U XUMHUYECKHE CBOMICTBa (peakIMM 3aMelleHUs] U TOpPEeHHs), HaXOKIEHUE B
MPUPO/JIE, OJYYEHHUE U IPUMEHEHUE. 2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUH psi. ODTWIEH U TPONWIEH - NpocTeriue
NpPEJCTaBUTENIM alKEHOB: (U3MYECKHMEe M XHMHUYECKHE CBOICTBAa (peakiuu T'HIPUPOBAHUS,
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raJIor€HUPOBAHUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3ALINN ), TOTYyYeHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MetunOyranueH-1,3: crpoeHue, BaKHEUIINE XUMUYECKHE CBONCTBA
(peakuus nonumepusanun). [lonydenrne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJIOTUYECKUU ps. AIETWIEH - MpocTeHIInit
MPE/ICTaBUTENb AJKUHOB: COCTaB, CTpPOEHHE, (PU3NYECKMEe M XHUMHUYECKHE CBOMCTBAa (peakuuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS, TUpATALIMN, TOPEHHUS] ), TOTydYEHUE U IPUMEHEHUE.

Apenbl. beHzonm: cocraB, cTpoeHHe, (QHU3MYECKHUE W XUMHYECKHE CBOWCTBa (peakiuu
raJJOTeHUPOBAHUS M HUTPOBAHMS), TIOJTY4YE€HUE U IPUMEHEHHUE. Toyol: COCTaB, CTpOeHHe, (PU3NIECKHe
U XMMHUYECKHE CBOMCTBA (peaklHH TaJOr€HUPOBAHMSI U HUTPOBAHUS), MONYYEHHE U TPUMEHEHHE.
TokcuuHOCTh apeHOB. ['eHeTHUECKas CBSI3b MEXY YIJIEBOJOPOJAaMHU, TPUHAIEKATUMU K Pa3IMUHbIM
KJIaCCaM.

[IpupoaHbIe HICTOYHUKH YTIeBO0PO0B. IIpupoanblii ra3 u nomyrHele HeTAHBIE ra3bl. HepTs 1 ee
npoucxoxaeHue. CrmocoObl  mepepaboTkn  HEPTHU:  TMEPEeroHKa, KPEeKUHT  (TEepMUUYECKUH,
KaTaluTuaeckuit), muponus. [IpoaykTel nepepaboTku HeTH, X TPUMEHEHNE B TPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIN yroyib ¥ MPOAYKTHI €ro mepepadboTKH.

[IpenensHble OAHOATOMHBIE CIIUPTHL. METaHOI M ATAHOJN: CTPOEHUE, (PU3NYECKHE U XUMHUUYECKHE
CBOWCTBa (peakUMu C aKTUBHBIMH METAJIaMM, TaJOT€HOBOAOPOAAMHU, TOpPEHHE), MPHUMEHEHHE.
BonoponHeie cBs3M MEXIy MOJIEKyJaMu CHOUPTOB. [IeHCTBME METaHONA M 3TAHONA HA OPraHHU3M
4yeroBeka. MHOroOaTOMHBIE CHUPTHL. OTWUJICHIVIMKONb W TJIMLEPUH: CTpOCHHE, (U3NYEeCKue U
XMMHUYECKHE CBOMCTBa (B3aUMOJEHMCTBUE CO IIETOYHBIMM METAJUIaMH, KAYECTBEHHas PEaKklUMs Ha
MHOTOaTOMHble cnupThbl). JlelicTBue Ha opraHu3M denoBeka. [lpumeHeHWe TIiMLEpUHA U
STHJICHIJINKOJIS.

@DeHON: CTPOCHHUE MOJEKYINbI, (U3MYEeCKHEe W XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (eHOoa.
[Ipumenenue denomna.

Anpreruasl U KeToHbl. DopManbiaerui, aueTalbleTHa: CTpOeHHe, (PU3MYecKue M XUMHYECKUe
CBOWCTBA (peaklLMU OKHUCIEHHS M BOCCTAHOBJICHHs, KAayeCTBEHHBbIC pEaKIUH), IOIy4YeHUEe U
IIPUMEHEHHUE.

OnHOOCHOBHBIE MpeAeIbHbIE KapOOHOBBIE KMCIOThl. MypaBbHHAsA U YKCYCHAsl KUCIIOTBI: CTPOEHHUE,
¢du3nyeckre u XUMUYECKHEe CBOWCTBA (CBOICTBA, o0IIMe IS Klacca KUCIIOT, peakius 3TepuduKanum),
nojiyueHue M npuMmeHeHne. CTeapHHOBas M OJICMHOBAs KHUCJIOTBI KaK IPEACTABUTENM BBICIIHAX
KapOOHOBBIX KUCIIOT. MbUIa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBUE.

CrnoxHble 3(pupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxHbIX 3¢upoB. JKupsl.
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I'maponus xupos. [Ipumenenue xupoB. bruosiorudyeckas pojb KUPOB.

A3zoTconmepkaiue CcoeIMHEHUs (aMUHBI W aMHHOKHCIOTHI, Oelku). BBICOKOMOJIEKYIspHBIE
COeIMHEHUS (CHHTETHYECKHEe W OMOJIOTHUECKU-aKTHBHBIC). MOHOMEp, MOIMMEp, CTPYKTYPHOE 3BEHO.
[Tonmumepu3aruss 3TUIIEHA KAaK OCHOBHOE HAMPABJICHHE €r0 HCIOJIb30BaHUS. AMUHOKHUCIOTHI Kak
aM(oOTepHbIe OpraHUYECKUEe COeAUHCHUs. DU3NYecKne W XUMHUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha
npuMepe TIuIrHa). bruonornueckoe 3HaUeHUE aMUHOKHUCIOT. [lenTumbt

['eHeTrueckas CBs3b MEXKIy KilacCaMU OpraHMuYecKuXx coeamHeHuil. [loHaTHe 00 azoTcomeprkammx
COCIMHEHUSX, OWOJOTMYeCKH aKTHUBHBIX BemlecTBax (yriieBojax, JKuhpax, Oenkax © Jp.),
BBICOKOMOJICKYJISIPHBIX COCTMHEHHUSX (MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO).

YrneBoapl: cocTtaB, Kiaccu(HKaus YrieBoJoB (MOHO-, AW- W mMojucaxapuibl). [mrokosa -
MPOCTEUIIIHIA MOHOCAXaPHI: OCOOCHHOCTH CTPOSHHSI MOJICKYJIbI, (PU3NYECKHE M XUMUYECKHUE CBOICTBA
(B3aumonetictBue ¢ ruapokcuaom meau (II), okucnenue aMmmuayHbIM pacTBopoM okcuaa cepedpa (1),
BOCCTaHOBJICHHE, OPOYKEHHE TIIFOKO3bI), HAXOXKICHUE B MPUPOJIE, TPUMEHEHHE, OMOIIOTUYECKast POJIb.
dorocunaTe3. DpykTo3a Kak M30MEp TIOKO3bl. Kpaxman u 1euiroiio3a Kak MPUPOIHBIC TOIUMEPEHI.
Ctpoenue kpaxmaia W IeUT0No3bl. Du3ndyeckne M XUMHUYECKHE CBOMCTBAa Kpaxmana (THIPOJIU3,
Ka4eCTBEHHAsI PEAKIIHsI C HOJIOM).

benku kak mpupoHBIE BEICOKOMOIIGKYISIpHBIE cOeMHEeHUS. [lepBUdHas, BTOpUYHAS U TPETUYHAS
CTpYKTypa 0enmKkoB. XMMHUYECKHE CBOWCTBA OCIKOB: THAPOJIH3, IECHATYpAIUs, KAUECTBECHHBIC PEAKIIHU
Ha OeTKH.

OCHOBHBIC TIOHATHUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MTOJIUMED, CTPYKTYPHOE
3BEHO, CTEIMEHb MOJIMMEPU3allid, CPEeNHsSs MoJeKynspHas wmacca. OCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCTUHEHHH - TOJTMMEPHU3AITHS U TIOJTHUKOHICHCAITHS.

DKCTIepUMEHTATBHBIE METOIbI U3YUCHHSI BEIIECTB U UX MPEBPAIICHHI: 03HAKOMIICHUE C 00pa3amMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaydyKoB. [10Jy4eHne CHHTETHYECKOTO KaydyKa
Y PE3UHBI.

Tema 9.3.
HNpenTuduxanus
OpPraHuYecKux
BelIEeCTB, HX
3HAYeHHe U
NpUMEHEeHUe B

OcHOBHOe coep:kaHue

1. buoopranmveckue coeauHeHus. Ilpumenenne u Oumosiormueckass pojib yriaeBoioB. OkucieHue
YIJIE€BOJAOB — HCTOYHMK OJHEPIUM KHUBBIX OpraHu3mMoB. OONacTH NPUMEHEHHS aMHUHOKHCIIOT.
[IpeBpamienuss OenkoB nuiIM B opranusme. buonormueckue ¢yHKuuu OenkoB. buonornueckue
¢byHKIMM kUpoB. Poib oprannyeckoit XMMUM B peICHUH TPOOJIEM MUIIEBOI 0€301MacHOCTH.

OK 01, OK 02,
OK 04
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OBITOBOM U 2. Ponb opraHuuyeckoil XMMHU B pEIICHUM MPOOJIIEM SHEPreTHYeckod Oe30macHOCTH, B PAa3BUTUHU
NMPOU3BOICTBEHHO | MEMLINHBI, CO3/1aHUU HOBBIX MAaT€pHaJIOB, HOBBIX UCTOYHHUKOB 3HEPIUH (AJIbTEPHATUBHBIE UCTOYHUKU
AeATeJbHOCTH | 3Hepruu). OnacHOCTh BO3JCHCTBHS HA dKUBbIE OPraHM3Mbl OPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB 2
YeJl0BeKa (YyrmeBomopobl, CHUPTHI, (DEHOJNBI, XJIOPOPTaHWYECKUE IMPOW3BOAHBIC, ANBACTHABI M Jp.), CMBICI
MOKa3aTeys MpeAesbHO TOMYCTUMOM KOHLIEHTPALIUH.
Pasznea 10. JIabopaTopHbIii NPAKTHKYM N0 HACHTH(PUKANUN OPTAaHUYECKUX BellleCTB 15
Tema 10.1. OcHoBHoOE coaepraHue 15 OK 01, OK 02,
Nnentuduxanus OK 04
oprannyeckux | J1adoparopHbie padoThI 15
coeuHEeHu .
OTeLHBIX JlaGopatopnast pabora Ne8. M3ydeHue xapakTEpHBIX CBOIMCTB CHHPTOB, (PEHOJIOB, ANbICTUIOB H 4
KapOOHOBBIX KHCIIOT.
KJIACCOB
Jlaboparopnast pabora Ne9. M3yueHne xapakTepHBIX CBOWCTB YTIIEBOIOB. 2
JlaGopatopnas padota Nel0. M3ydyeHnue xapakTepHbIX CBOWCTB OEJIKOB. 2
Jlaboparopnast pabota Nell. M3yueHne XxapakTepHBIX CBOMCTB MOJIMMEPOB U BOJIOKOH. 4
JlaGopatopnass pabora Ne 12. Pacno3HaBaHuWe OpPraHHMYECKUX COCTUHEHUH METOJ0M XUMHUYECKOTO
JKCIIEpUMEHTa (IIPUMEHEHUE IMOJIyYeHHbIX 3HAHMM M HAaBBIKOB XHUMHUYECKOTO HKCIIEPHUMEHTa JUIs 3
KaueCTBEHHOTO OTPE/ICIICHUS BBIIAHHBIX 00pa3llOB OPraHUYECKUX BEIIECTB).
IIpodeccnonabHO-OPHEHTHPOBAHHOE COAepKaAHNe (MPUKJIATHOH MOAYJIb)
Pazgea 11. XuMusi B "KM3HHU U IPOU3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BEKAa 5
Tema 11.1. Xumus | Coaep:xkanue NPUKJIATHOTO MOIYJISA 1 OK 01, OK 02,
M JKU3Hb OK 04, OK 07
1. Posib Xxumu# B 00€CTICYCHUH YKOJOTHYECKOM, YHEPTETUUECKON W TTUIIICBOW 0€30MaCHOCTH, pa3BUTHH 1

MCOUIIUHBI. ITonsarue o HAaYYHBIX MCTOAAX MMO3HAHUSA BCUHICCTB U XUMHUYCCKUX peaKHHﬁ.
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2. IlpencraBnenus 00 OOIIMX HAayYHBIX MPHHLIMINAX MPOMBIIIICHHOTO TOJYYEHHUS Ba)KHEHIINX
BelleCTB. YenoBeK B MHpE BELIECTB M MAaTEPHAIOB: BAXKHEWILINE CTPOUTEIBHBIE MAaTepUaIbI,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepamMHKa, MaTepuanbl s DJIEKTPOHMKH,
HaHOMAaTepHalibl, OpraHM4YeCKHe U MUHEPAJIbHbIE y10OpEHUS.

3. XuMus U 370pOBbE YEJIOBEKA: IpaBUia MCIOIb30BAaHUS JIEKApPCTBEHHBIX IIPENapaToB, IMpaBUa
0€30I1aCHOT0 MCII0JIb30BaHMS MIPENapaToB ObITOBOM XMMHUH B IOBCEHEBHOM KU3HHU.

Tema 11.2. Xumus | Coaep:xkanue NPUKJIATHOTO MOIYJISA 4
B
MPOMSBOACTBEHHON | | [ peiiimme JOCTHKECHUS XUMHUYECKOM HAyKM M XHMHUYECKOW TEXHOJOruu. Ponb Xumuu B OK 01, OK 02,
AESTETLHOCTH o0OecrieueHn HKOJOTHYECKOM, DSHEpreTudeckor Oe3omacHocTu. IlpaBmma momcka W aHanm3a OK 04, OK 07,
CHEMHATMCTA O | 1\ jyrgeckoit UHPOPMALIMU U3 pa3IMYHBIX HCTOYHUKOB (HayyHass M y4eOHO-Hay4yHas JUTepaTypa, [IK 5.1
HHQOPMALHOHHBIM cpencTBa MaccoBoi nHpopManuu, cetb HTepHET).
cucremMam 4
2. lTlouck w aHanu3 HWHPOPMAMK O TMPUMEHEHWH XWMHUYECKHX BEIIECTB C Y4YETOM OyayIien
npodeccHOHATbHON  JeATenbHOCTH (TEXHUK HWH(POPMAIMOHHBIX CHCTEM) B ceTH LVHTepHer.
Onekrponuka. Hanomarepuasnsl B mHGOpMaIIMOHHBIX cucTteMax. KommnberoTepHbie cetu. CocTaBieHue u
odopmiieHre npe3eHTanuu. MaTtepuansl s JIEKTPOHUKH.
IIpomexyTouHas aTTecTanus - AU GepeHIIMPOBAHHBIN 3aYeT. 2

Bcero:

78




3. YCJIOBUA PEAJIM3ALIMN OBIMEOBPA3OBATEJIBHOI'O YYEBHOI'O
INPEJIMETA

3.1. Jlnsa peanmuszanmuu TporpaMMbl y4eOHOTO MpeaMeTa MPeayCMOTPEH CIEeAyIolee
ydeOHOE TTOMEIICHHE:!

- KabuHeT «DKOJOTHYECKHE OCHOBBI MPUPOAONOIb30BaHusA. OOmeoOpazoBaTeIbHbIE

JTUCIUTUIAHBD.

Kabuner cootBercTByeT TpeOoBaHUSM CaHUTAPHO-IMHIEMUOIIOTUYECKUX TIPABUI U
HOPMAaTHBOB, OCHAILIEH TUIIOBBIM O0OpPY/IOBAaHUEM, B TOM YHCJIE CHEIUAIU3UPOBAHHON yueOHOMI
MeOenblo U CpecTBaMU 00ydeHUs, HEOOXOAUMBIMU JIJIsl BBITIOJIHEHUSI TPeOOBaHUN K YPOBHIO
MOATOTOBKU 00YYaIOIUXCSI.

B kabunere npenycMOTpEHO clieaytoiiee 000pyJ0BaHuUE:

- KOMIUTIEKT yueOHO# Mebenu (CTOJbI, CTYIbs, 10CKA);

- KOMIUIEKT Y4eOHO-HarISIIHBIX TOCOOUH: TaOIMIIBl: CTPOGHUE aToMa YIiIepo/a; METaH;
OyTaH; NPUPOAHBIN ra3 — XUMUYECKOE ChIPhE; ATHIICH; alleTUJICH; MPOIYKThl CUHTE3a Ha OCHOBE
aleTuiieHa; OCEH30JI; TMONYYeHHE CHHTETUYECKOTO0 Kaydyyka W3 HEePTSIHBIX Ta30B; cXeMma
TpyO4aTOil YCTAaHOBKHM Jisi TEPEroHKH He(TH; OCHOBHOE ChIpbE IS CHUHTE3a MOJUMEPOB;
MPOIYKTHI IepepaboTku HedTH; 00pa3oBaHKe BOJOPOIHBIX CBA3CH B MOJEKYIaX BOJBI U CIIUPTA;
CTpoeHHe (eHOJa; CIUPTHI U alNbIETUIbl; YCTAHOBKA JUIS TodydeHus ¢eHondopMaIbaeTuaHON
CMOJIBI, TIONIyY€HHWE W TPUMEHEHHUE YKCYCHOW KHUCIOTBI, OOpa30oBaHHE MaKPOMOJIEKYJIbI
Kpaxmaja; MpOayKThl MepepadOTKH APEBECHUHBI; MOJyYEeHHE alleTaTHOIO BOJIOKHA; CTPYKTypa
MOJIEKYJbI Oenka; cteHabl: [lepuoanueckas cuctema xumudeckux snemeHToB J[.M.Menneneena;
TabJiMlla PacTBOPUMOCTH; XUMHUYECKHE 3HAKM WU ATOMHBIE MacChl 3JI€MEHTOB; HEKOTOpbIE
KJIACChl OPTAaHMYECKUX COCTUHECHHUIA.

B kaOunete npeaycMOTpeHBI Cae1yIoIie TEXHUYECKHE CPeIcTBa 00YUEeHHUS:

— MEePCOHATBHBIA KOMIBIOTEP C JIMIIEH3UOHHBIM IMPOTPAMMHBIM 00€CTICUeHUEM;

— TEJIEBU30D;

— BHJICOMAarHuToQoH;

— JIOKallbHasi KOMITBIOTEPHASI CETh.

Jlst peann3ariuu pabodeid mporpaMMbl y4eOHOTO MpeaMeTa MpeycMoTpeHa Oubdamorexa
Y YUTAJIbHBIN 3aJ1 C BBIXOJOM B ceTh IHTEpHET.

3.2. UapopmannoHHOe o0ecnieyeHNe pean3aliu MporpaMmbl

3.2.1. OcHOBHBIE JIEKTPOHHBIE U3TAHUS

1. Xumus. bazoseiit ypoBenn. 10 kmacc : yuebnuk / Epemun B.B., Ky3smenko H.E.,
Tepenun B.W., JIpo3noB A.A., Jlyaun B.B.; nmox pen. Jlyauna B.B. - 8-e uzn., crepeorumnsoe -
Mocksa : U3narensctBo "lIpocBemienue”, 2022. - 208 c. - ISBN 978-5-09-099533-7. - Tekcr :
3JIEKTPOHHBIM.

2. Xumusi. bazoBerii yposens. 11 kmace : yuebnnk / B. B. Epemun, H. E. Ky3pmenko, A.
A. Iposnos, B. B. JIynun ; noxa. pen. B. B. Jlyauna. - 8-¢ u3z., nepepaboranHoe - Mocksa :
WzparensctBo "llpocBemenue", 2022. - 226 c. - ISBN 978-5-09-099534-4. - Tekcr
3JIEKTPOHHBIMN.

3.2.2. /lonoJiHUTEIbHbIE HCTOYHHUKH
1. l'a6puensu, O. C. Xumus. bazoslit ypoBenb. 10 kiacc : yue6nuk / O. C. 'abpuensH. -
5-e m3x., nepepaborannoe - MockBa : MznmatenbctBo "Ilpocsemenne", 2022. - 192 c. - ISBN
978-5-09-099538-2. - TekcT : AIeKTPOHHBIN.
2. Tl'abpuensn, O. C. Xumus. ba3zossiii ypoBens. 11 knacc : yuebnuk / O. C. ['abpuensH. -
8-e u3n., crepeorunHoe - Mocksa : U3parensctBo "[IpocBemenue”, 2022. - 224 c. - ISBN 978-
5-09-099539-9. - TekcT : AIeKTPOHHBIH.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB
OCBOEHUMAOBIIEOBPA3ZOBATEJIBHOT'O YYEBHOTI'O ITPE/IMETA

KoHTpoJIb M OIeHKa pacKphIBAIOTCS Yepe3 IMPEeIMETHBIC PEe3yJIbTaThl, YCBOCHHBIC
3HAHUS U IPHOOpPETEHHbIE 00YyUaIONIMMUCS YMEHUS, HallpaBJIeHHbIE HAa (POPMUPOBAHUE OOIINX U
npodecCHOHATBHBIX KOMITIETCHIIUH.

Oomas/npodeccnoHanbH Paznen/Tema Tun oeHOYHBIX MEPONPHUATHIA
asi KOMIeTeH U
OK 01. Bri6upats | P 1, Tema 1.1. Texkymuit KOHTPOJIb B popme:
ciocoObl  pemrenust 3amay | P 2, Temsr 2.1, 2.2. — TECTUPOBAHME;
npogeccuoHaTbHON P 3, Tema 3.1. —  YCTHBIH OIIPOC;
JIESITETbHOCTH P 4, Tema 4.1. —  IIHCHMEHHas TIPOBEPKa,;
IIPUMEHUTEIILHO K | PS5, Tema5.1. —  OLIEHKA BBIOJIHEHHS
pas3IMYHBIM KOHTEKCTaM P 6, Tema 6.1. 11a6OPaTOPHBIX PadoT.
P7, Tema7.1. IIpomexxyTounass arrectauus B
P 8, Temsr 8.1, 8.2. dopme:

P9, Temsr 9.1, 9.2, 9.3.
P 10, Tema 10.1.

P 11, Tems 11.1(IT-o0/c),
11.2 (TT-o/c).
OK 02. MHcnoms3osats | P2, Tema 2.2.
COBPEMEHHbBIE cpeactra | P 3, Tema 3.1.
IIOKCKa, aHajiau3a u|P5 Tema5.1.
HWHTEpHpeTaIuu P 6, Tema 6.1.
nHpopmarun u|P7 Tema7.1.
nH(pOpPMalLOHHbIE P 8, Temmr 8.1, 8.2.
TEXHOJIOTHH misg | P9, Temsr 9.2, 9.3.
BBIITOJTHEHUS 3amad | P 10, Tema 10.1.
npodeccroHanbHOI P 11, Temsr 11.1(IT-0/c),
e TEIbHOCTH 11.2 (IT-o/c).
OK 04. Dddexrusno | P 3, Tema 3.1.
B3aHMOJICHCTBOBATh u | P8, Temsr 8.1, 8.2.

paboTath B KOJIJICKTHBE W
KOMaH/Ie

P9, Tems1 9.2, 9.3.

P 10, Tema 10.1.

P11, Temsr 11.1(IT-o/c), 11.2
(IT-o/c).

OK 07. CopgeiicTBOoBaTh
COXPAaHEHHIO OKpYXKarolen
cpensl,
pecypcocOepeKeHHIO,
OpPUMEHSATh  3HaHUA 00
M3MEHEHUU KIIUMaTa,
MPUHLIMIBL  OEpeskIMBOTO
MIPOU3BOJICTBA,

3¢ (HEeKTHBHO IEHCTBOBATH
B Ype3BbIUANHBIX
CUTYaIUAX

P 6, Tema 6.1.
P11, Temsr 11.1(IT-0/c), 11.2
(IT-o/c).

IK 5.1 Cobupath

P 11, Tema 11.2 (IT-0/c).

— muddepeHIpOBaHHBIN 3a4eT
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ACXOIHBIE JAHHBIE A

pa3paboTku MPOEKTHOM
JTOKYMEHTAITUH Ha
MH(POPMALIMOHHYIO

CUCTEMY
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B
®egepanbHOE ATEHTCTBO MOPCKOI0 H PEYHOI0 TPAHCIIOPTA
DenepajibHOE TOCYAAPCTBEHHOE OI0I2KETHOE 00pa30BaTe/ibHOE YUpexKIeHue
BbICIIEr0 00pa30BaHUsA

«["ocymapcTBeHHbII YHUBEPCUTET MOPCKOI0 M pe4Horo ¢gJiora
umenn aamupana C.0. MakapoBa»

Kotaaccknii punnana ®I'bOY BO «I'YMP® nmenn agmupaia C.O. Makaposay»

KOMIIJIEKT KOHTPOJIbHO-OIIEHOYHbBIX CPEACTB
ITO OBIIEOBPA3OBATEJIBHOMY
YYEBHOMY IIPEJMETY

BbYIIL.04 XUMMUS

IMPOI'PAMMBI IHIOATI'OTOBKHA CIIENUAJIMCTOB CPEJHEI'O 3BEHA

10 CHeHaJbHOCTH
09.02.07 THOOPMAIIMOHHBIE CUCTEMbI 1 IPOI'PAMMUHWPOBAHUE

KBAJTM(PUKALMS

CIHEOUAJIMCT 11O HHPOPMALIMOHHBIM CUCTEMAM

r. Kotraac
2025



COI''TACOBAHA YTBEPXJIEHA

3amMecCTHTeNb UPEKTopa 110 y4ebHO- ' upexrop dpmmana
MeToau4ecKoi pabore hunana // z .
Forted = T~ O.B. lllepruna
H.E. I'mageimesa /o / A
!u"l. 2 3 ‘/L‘{ by 2075
= 0 20§ |

OZIOBPEHA N
Ha 3aCeJaHMH LIHKJIOBOH KOMHCCHUH
MaTeMaTHYECKUX U €CTECTBEHHOHAYIHBIX
JOUCITHILIHH
IIpotoxon ot 4© . 65/20 2 Ne J

7
IIpencenarens H.U. Cy66oTrHa
PA3ZPABOTYHK:
AmocoBa IOmus BanepbeBHa— mpenopaBarens KoOTIacckoro pPEYHOTO YYHIHINA —

CTpyKTypHOTro moapasneneHus Kornacckoro pumana ®T'BOY BO «'YMP® umenu aamupaia
C.O. Makaposa»

KoMIuekT KOHTpOIBHO-OEHOYHBIX CpeAcTB Mo ydeGHOMY npemmery BYIL04 Xumus
paspaboTaH B COOTBETCTBHHM ¢ DelepanbHBIM roCyIapCTBEHHBIM 00pa30BaTeBHEM CTaH/IapTOM
COO, yreepxnennpM Ilpukasom  MunuctepcTBa 06pasoBaHus u Hayku Poccuiickoit
Oepepamun ot 17.05.2012 Ne 413 ¢ u3MEHEHHSMH H JOIONHEHHSMH, OeneparbHBM
TOCY/IapCTBEHHBIM 00pa30BaTeNIbHBIM CTAHAAPTOM CPEIHEro IPO(ECCHOHANEHOrO 06pa3oBaHus,
YTBEPXKACHHEIM NIpHKa3oM Munucrepctsa obpasoBanus H Hayku Poccumiickoit Denepanuu ot 9
mexabpst 2016 r. Ne 1547, mo cmemmamsroctr 09.02.07 HMHGMDOPMALHOHHBIE CHCTEMBI H
NpOrpaMMHpOBaHKe, paboyel mporpaMMoi y4eGHOro npeaMera.
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COJEPKAHUE
MMACIIOPT KOMIUIEKTA KOHTPOJILHO-OIIEHOUHBIX CPE/ICTB
KOJIUGUKATOP OLIEHOYHBIX CPE/ICTB
CUCTEMA  OLIEHKM  OBPA3OBATEJBHBIX  JOCTVKEHUI
OBYYAIOIIMXCS [0 KAYXJIOMY OLIEHOUHOMY CPEJICTBY
BAHK KOMIIETEHTHOCTHO-OLIEHOUHBIX MATEPHAJIOB JIJIS

OLIEHKU YCBOEHHMSI PABOYEM IIPOTPAMMBI  YUYEBHOI'O
[MPEAMETA

30
39

40

43
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1. MACHHOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHbIX CPEJICTB
11O YYHEBHOMY INIPEJIMETY
BYIL.04 XUMUA

1.1. Ob6aacTh NpUMeHEeHHsI KOHTPOJIbHO-OLEHOYHBIX CPeICTB

KontponbHo-onienounsie cpenactBa (KOC) sBisitoTcs 4acThi0O  HOPMATHBHO-
METOAMYECKOr0 00ECTIeueHHs] CUCTEMbl OLIEHUBAHMsI KaueCTBa OCBOEHUS O0YJaroIUMUCS
IporpaMMbl MOJATOTOBKH CIELHUAIMCTOB CpeAHero 3BeHa mno crneuuansHoctu 09.02.07
NHpopmannoHHbIE CHCTEMBl M NPOrPaMMHUpPOBAaHME M OOECIEYMBAIOT IIOBBIIICHHE
KadyecTBa 00pazoBaTeIbLHOIO MpoIiecca.

KOC mno ywyeObHOMYy mipeAMETy  MpEACTaBIseT COOOM  COBOKYITHOCTH
KOHTPOJIMPYIOINX MaTEePUaIOB, MpEeIHA3HAUCHHBIX JJISI U3MEPEHUS! YPOBHS JOCTHXKCHHS
00y4aroIMMCsl YCTAHOBJIEHHBIX Pe3yJIbTaTOB O0YUYEHHUS.

KOC no yuebHOMY IIpeaMeTy UCTONb3yeTCs IPU MPOBEACHNN TEKYLIET0 KOHTPOJIS
yCIIEBa€MOCTH M INPOMEXYTOYHOM  arrecrauuu  oOydalomuxcs B BHJE
QG epeHIIMPOBAHHBIN 3a4eT.



1.2. Pe3yJbTaThl 0CBOEHHS Y4eOHOM MpeaMeTa, nojaJjexaime nmpoBepke
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Koa m
HAaHMeEHOBaHHE
(popmupyembIx
KOMIeTeH it

IInanupyemMsble pe3yJbTaThl 00yUeHHs

Oo0mue

IIpeamernbie

OK O01. Brpibupars

CII0COOBI
3a1aq

peleHus

npodeccroHabHOM

JCATCIIBHOCTH
MPUMCHUTCIIBHO
Pa3sIn4YHbBIM
KOHTCKCTaM

K

B wactu Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHWE IICHHOCTH MAacCTepCTBa,
Tpynomooue;

- TOTOBHOCTDH K aKTHBHOH JE€ATEIHHOCTH TEXHOJIOTHUECCKOMN
u COLMaIbLHOM HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHUIUUPOBATH, TUTAHUPOBATH u CaMOCTOSTENIbHO
BBITIOJTHATH TaKYIO JACSATEIHHOCTD;

- UHTEpEC K pa3Iu4HbIM cdepam MnpodheccHoHAIbHOM
JEeITECILHOCTH.

OBnagenue YHHUBEPCATHHBIMU
MMO3HABATENLHBIMH JECHCTBHSIMM:

a) 0a30BbIC JJOTHYECKHUE ICHCTBUS:

- CaMOCTOSITENBPHO (HOPMYJIUPOBATh M aKTyaJU3HPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHMSI, KiTacCU(UKAKU U 0000IIECHUS;

- ONpENENsTh IEIN ACSITSIIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPUU UX TOCTHIKECHUS;

- BBUIBIATH 3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SIBIICHUSX;

- BHOCUTh KOPPEKTHBBI B JE€ATEIHLHOCTh, OIICHHUBATH
COOTBETCTBHE pE3yJIbTAaTOB IEJNSM, OICHUBATh PHUCKH
MOCJIEACTBUH IEeATEIbHOCTH;

- pa3BHUBAaTh KpPEATUBHOE MBIIIICHUE TMPU PEHICHUH

y4eOHBIMU

MPOTUBOPEYHUS B

- BJIAQJETh CUCTEMOW XMMHUYECKHUX 3HAHUW, KOTOpas BKIIFOYAET:
OCHOBOTIOJIATAIONINE TIOHATHUS (XMMHUYECKUN DIIEMEHT, aToM,
9JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3J1eKTpOHHBIE OPOUTAIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIEHUS, XHMHYECKas
CBsI3b, MOJIb, MOJISIPHASE Macca, MOJSIPHBIA 00BEM, YIIIepOIHBIHA
CKeJeT, (yHKIMOHAIbHAs TpyIa, paadKall, H30MepHs,
M30MEphI, TOMOJIOTHYECKUN psiZl, TOMOJOTH, YIIE€BOAOPOJHI,
KHUCJIOPOJI- W a30TCOJIEpIKalllie COEOUHEHHS, OMOJIOrHYecKH
aKTUBHBIE BemlecTBa (YIJIEBOMABI, KHPBI, OENIKH), MOHOMED,
NOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS, KPUCTAJUIMUECKass PEIIeTKA, THUIbl XUMUYECKUX
peakiui (OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE, 3K30-U
OHIOTEPMUYECKUE, PEAKIMd HOHHOrOo oOMEeHa), pacTBOD,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS
JUCCOIMAIUsA,  OKUCIUTENb, BOCCTAHOBHUTENIb,  CKOPOCTh
XUMHYECKON peakluu, XMUMHYECKOe DPaBHOBECHE), TEOPHUH U
3aKOHBI  (T€OpHUs] XUMHUYECKOTO CTPOCHHUSI OpPraHUYECKHUX
BemectB  A.M.BytiepoBa, Teopus  DJIEKTPOITUTHUYECKOUN
auccouranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKoH
COXpaHEHMsSI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XUMHUH, (HAKTOIOTHYECKHE CBEACHUS O CBOMCTBAaX, COCTAaBe,
MOJlyueHUu ¢  0e30MacHOM  HCIOJBb30BAHWU  Ba)KHEMIINX
HEOPTraHMYECKUX U OPTraHWYeCKUX BEIIECTB B OBITY W
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KU3HEHHBIX TIPOOIIEM;

0) 60a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BIAJETh HaBbIKAMU Yy4eOHO-HCCIEAOBATEIbCKON U
MPOEKTHON  JEATETHbHOCTH, HAaBBIKAMH  pa3peIIcHHUS
npo0em;

- BBIABIATH  NPUYUHHO-CIEACTBEHHBIE  CBSI3HM WU
aKTyallu3upoBaTh  3aJady, BbIIBUraTh THIOTE3Y €€
pelleHrs, HaxOIuUTh apryMEeHTHl IS JI0Ka3aTelIbCTBa
CBOMX YTBEp)KJIEHUH, 3a/laBaTh HapaMeTpbl U KpPUTEPHUU
pelIeHus;

- aHAJIM3HPOBATh IOJYyYEHHBIE B XOJE PELICHUS 3aJauu
pe3yNbTaThl, KPUTUYECKH OIICHUBATh MX JIOCTOBEPHOCTH,
MPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- yMeTh TMEPEHOCUTh 3HAHHUS B TO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEIEATENbHOCTH;

- YMETh MHTETPHPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX
o0acTe;

- BBIIBUTATh HOBbIE HJIEW, NpeIaraTb OpPUTMHAJIbHBIC
MOXOJIbI U PEIICHUS;

- CIOCOOHOCTh HMX HCIOJIb30BAaHUS B IMO3HABATEIbHOU U
COLIMAJIBHOM ITPAKTUKE

MPAKTUYECKOHN JESITeTbHOCTH YeJIOBEKa;

- YMEThb BBIBIIATH XapaKTEpPHbIE MPU3HAKK U B3aUMOCBS3b
M3YYEHHBIX MOHATUH, MPUMEHSITh COOTBETCTBYIOIIME MOHSTHUS
IpU ONHCAHUM CTPOEHUS M CBOMCTB HEOPraHWYECKUX U
OpraHMYECKHUX BEIIECTB M WX MPEBpAIICHUM; BBISBIATDH
B3aUMOCBSI3b ~ XMMHUYECKHX 3HAHMM C  TOHATHSIMU U
MPEJICTAaBICHUSIMUA IPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- YMETb UCIOJIb30BATh HAMMEHOBAHUSI XUMUYECKUX COECIMHEHUM
MEXKIYHapOAHOTO COK03a TEOPETUUECKON M MPUKIATHON XUMHH
U TpUBHAIbHBbICE Ha3BaHUS BAXHEHIIMX BELIECTB (STHUJIEH,
aleTuseH, TaulepuH, ¢eHoyn, GopManbaeTul, YKCyCHas
KUCJIOTa, TJMUWH, YTapHbIA Tra3, YIJIEKUCIbIA Ta3, aMMHak,
raiieHasi W3BeCTb, HEralieHas W3BeCTb, IMUTbEBasg coOAa W

JIpYTHX), COCTaBJISITh bopmyIbl HEOpPraHU4EeCKUX "
OpPraHMYEeCKUX BEIIECTB, YPABHEHUA XHUMHUYECKHX PEAKIIHM,
OOBSICHATh ~ HMX  CMBICH;  IOATBEPXKAATh  XapaKTEpHBIE
XUMHYCCKHE CBOMCTBa BEIIIECTB COOTBETCTBYIOIIUMH
SKCIEPUMEHTAMHU M 3alUCSIMHA  YPAaBHEHUH  XUMHUUYECKUX
peaKLuii;

- yMETh yCTaHAaBJIMBATh IMPUHAMJIEIKHOCTh  H3YyYECHHBIX

HEOPraHWYECKUX M OPraHUYECKHX BEIIECTB K OIPEICICHHBIM
KJIaccaM U rpyniaM COeAMHEHHM, XapaKTepru30BaTh UX COCTaB U
BAKHENIIME CBOMCTBA; ONPEAENATh BUIAbI XMMUYECKUX CBS3EU
(koBajiecHTHAsi, MOHHAs, METAJUTMYECKasi, BOJOPOIHAs), THIIbI

KPUCTANIMYECKAX  PEUIETOK BELIECTB; KJIacCU(UIIMPOBATDH
XUMHUYECKHE PEAKIUY;
- copmMHpOBaThH IIPEICTaBICHMUS: 0 XUMHYECKON

COCTaBJISIOIIECH €CTECTBEHHOHAYYHOW KApTUHBI MHpPA, POJIH
XUMHUUA B TIO3HAHMM SBJICHUNA TPHPOIBI, B (HopMUpOBaHUH
MBILIUIEHUSI U KYJIbTYPBHl JIMYHOCTH, €€ (YHKIUOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS MPAKTUICCKUX 3a/1a4
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U OKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpeEnE;

- yMEThb NPOBOAUTH pacyeThl MO XUMHUYECKUM (opmynam u
YpaBHEHUSIM XHMHMUYECKMX pEaKIUl C  HCHOJb30BAaHUEM
bu3NYeCKUX  BEJIMYUH, XapaKTEpU3YIOIIUX  BellecTBa C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, O0beMa (HOpPMaJlbHBIC
yCIIOBUSI) Ta30B, KOJMYECTBA  BEIIECTBA;  KCIIOIb30BATh
CHUCTEMHbIE XUMUYECKHUE 3HaHUS JUIsl NPUHSATHS pPEIICHU B
KOHKPETHBIX )KM3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMU
U UX PUMEHEHHEM

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
CpeAcTBa  TIOWCKA,
aHaM3a "
WHTEPIpPETAINN
uHpOopMauu "
nH(pOpMaMOHHBIE
TEXHOJIOTUHU TUIst
BBITIOJIHEHUST 3314
npodeccroHanbHOM
JeSTEeITbHOCTH

B 00nacti neHHOCTH HAYYHOTO MTO3HAHUS:
- ¢(OpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOILECTBEHHOM

MPaKTUKH, OCHOBAaHHOTO  Ha  JHAJIOTE  KYJIbTYp,
CIOCOOCTBYIONIETO  OCO3HAHUIO  CBOETO  MecTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEpILUICHCTBOBAHHUE  S3BIKOBOM H  YHMTATEIbCKOU

KYJIbTYPbl KaK CPEJICTBa B3aUMOJCHCTBHUS MEXIY JIIOJAbMHU
Y TIO3HAHMSI MHPA;

- OCO3HAaHWE LEHHOCTH  HAay4yHOH  JesITeNbHOCTH,
TOTOBHOCTb OCYIIECTBIISITh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO JEATENbHOCTh MHAWBHUIYaJIbHO U B
rpynre.

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU

IIO3HaBATCIIbHBIMHNU HeﬁCTBHHMHZ
B) pabota ¢ uHbopmaIuei:

- BJAJAeTh HAaBBIKAMU TIOJY4YeHUS HH(oOpManmuu u3
HUCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSTEIIBHO
OCYLIECTBJIATh IIOMCK, aHalIu3, CUCTEMATU3ALMI0 U

MHTEpIpeTaluio UHPOpPMALIUKU PA3IUYHBIX BUJIOB U (HOpM

- YMETh TUIAaHUPOBATH U BHITIONHATH XUMHUYECKUN HIKCIIEPHUMEHT
(mpeBpallleHusi OpraHMYECKUX BEIIECTB MPU HArpeBaHUH,
MOJTy4YeHUE STUJICHA M M3YYCHHE €r0 CBOWCTB, KaueCTBEHHBIC
peakuMd Ha albJETHAbl, Kpaxmall, YKCYCHYIO KHCJIOTY;
JneHatypanust O€NKOB TIpU HAarpeBaHWU, I[BETHBIC PEAKITUU
OCJIKOB; TMPOBOAWTH PEAKIMH HOHHOTO OOMEHa, OIpenesITh
Cpeay BOIHBIX paCTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha CyIb(aT-,
KapOOHAT- U XJIOPUI-aHMOHBI, HA KAaTHOH aMMOHHS; peulaTh
AKCIIEPUMEHTANIbHBIE 3a7auyu 1o TeMaM "Meramisl" U
"Hemeramnsl") B COOTBETCTBHUM C TIpPaBWJIAMH TEXHUKH
0€30IaCHOCTH MPH 0OpaIlleHUH C BEIECTBAMHU U JIAOOPATOPHBIM
o0opy/sOBaHUEM; TPEICTaBIATh PE3yNbTaThl XHUMHUYECKOTO
DKCIIEPUMEHTa B )OpME 3alHCH YPABHEHHI COOTBETCTBYIOLIUX

peakuuii M (QopmMynHpoBaTh BBIBOABI HAa OCHOBE J3THUX
pe3yabTaTOB;
- yMeThb  aHaJW3UpPOBaTh  XMMHYECKYI0  HH(pOpMALHIO,

NOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEICTB MacCOBOU
uHpopmaruu, ceth UHTEpHET U pyrue);

- BJIaICTb OCHOBHBIMH MCTOJAaMU HAYYHOI'O ITO3HAHUS BCIICCTB
U XUMUYECKUX  sBIeHWW  (HAOMIoOAeHWE,  HW3MEpEHHE,
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IIPEICTaBIICHMS;

- co3JaBaTh TEKCTHl B PA3IMYHBIX (popMartax ¢ ydeToM
Ha3Ha4YeHUs MHPOPMALIUU U LIEJIEBON ayAUTOPHUH, BEIOUpast
ONITUMAJIbHYIO (POPMY NIPEJCTABICHUS U BU3yaIH3alUH;

- OLIEHUBATh JOCTOBEPHOCTh, JETUTUMHOCTb UH()OpMaIUH,
€€ COOTBETCTBUE IIPAaBOBBIM U MOPAIBHO-ITUYECKUM

HOpMaM;
- HUCITIOJIb30BAaTh CpcacTBa I/IHq)OpMaI_II/IOHHBIX )41
KOMMYHHUKAITHOHHBIX TEXHOJIOTUI B peleHuH

KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX n OpFaHI/I3aLII/IOHHBIX
3a/1a4 ¢ coOI0ICHNEeM TpeOOBaHUN IPTOHOMHUKH, TEXHUKU
0€30MMacCHOCTH, THTUEHBI, PeCcypcocOepeKeHus, MPaBOBBIX

U OTHYECKUX  HODPM, HOPM  WH(OPMAIUOHHOM
0C30IMacHOCTH;
- BJIaACTh HABBIKAMH  pACIIO3HABAHHMS W  3aIHTHI

uHpopmanuu, HHGOpPMaITMOHHON 6€30MaCHOCTH JTUYHOCTH

AKCIEPUMEHT, MOJICITUPOBAHHE);

- YMEThb NIPOBOJUTH PACUYETHl IO XUMHUYECKUM (opMyaam Hu
YPaBHEHHSIM  XHMHUYECKHX pPEaKIHd C  HCIOJIb30BaHUEM
¢u3MUeCKUX  BENUYMH, XapaKTEePU3YIOIIMX  BEIIeCTBa C
KOJMYCCTBEHHON CTOPOHBI: MaccChl, 00beMa (HOpMaJbHBIE
YCJIOBI/IH) ra3osB, KOJIM4YeCTBa BCIICCTBA, HUCITIOJb30BAThH
CHCTEMHBbIC XWMHUYECKHUE 3HAHWS JUIA TPUHATHS PEIICHWHA B
KOHKPCTHBIX JKU3HCHHBIX CUTYallHiAX, CBA3AHHBIX C BCIICCTBAMU
U MX TIPUMCHEHUEM

OK 04.
DddexTrBHO
B3aMMO/ICNICTBOBATh
" paboTtathb B
KOJIJICKTHBE u
KOMaH/Ie

- TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPEIEIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIeI0BATEILCKOM,
MPOEKTHOM M COIMATIbHON JIEATEIbHOCTH;

Osnanenne YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIIbHOCTb:

- IOHUMATh U WCIIOIB30BaATh MPEUMYIIECTBA KOMAHIHOW U
WHIUBUAYAITBHON paOOTHI;

- TpUHUMATh  IEJIU  COBMECTHOM  JCSATEIBHOCTH,
OpraHu30BbIBATH M KOOPAWHUPOBATH JCHCTBUSA 1O €€
JOCTHUKEHHIO: COCTAaBJIATh IUIAH JEHUCTBUH, paCIpPEeNaTh
polu ¢ yY4eTOM MHEHHH YYaCTHHKOB OOCYXIaTh
pe3yIabTaThl COBMECTHOU PaOOTHI;

- YMETh TUIAaHUPOBATH U BBITIONHATH XUMHUYECKUN DKCIIEPHUMEHT
(mpeBpallleHusi OpPraHMYECKUX BEIIECTB MPU HArpeBaHUH,
MOJTy4YeHUE STUJICHA M M3YYCHHE €r0 CBOWCTB, KaueCTBEHHBIC
peakuMd Ha albJETHJAbI, Kpaxmall, YKCYCHYIO KHCJIOTY;
JneHatypanust O€NKOB TIpU HAarpeBaHWU, I[BETHBIC PEAKITUU
OCJIKOB; TMPOBOAWTH PEAKIIMH HOHHOTO OOMEHa, OIpeneNsITh
Cpeay BOIHBIX paCTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha CyIb(aT-,
KapOOHAT- U XJIOPUI-aHMOHBI, HA KAaTHOH aMMOHUS; peulaTh
AKCIIEpUMEHTANIbHBIE 3a/auyu 1o TeMaM "Meramisl" U
"Hemeramnsl") B COOTBETCTBHUM C TIpPaBWJIAMH TEXHUKH
0€30IaCHOCTH MPH 0OpaIlleHUH C BEIIECTBAMHU U JIAOOPATOPHBIM
0o0opy/sOBaHUEM; TPEICTABIATh PE3yNbTaThl XHUMHUYECKOTO
DKCIIEPUMEHTa B OpME 3alHCH YPABHEHHI COOTBETCTBYIOIIUX
peakuuid M (QopMynMpoBaTh BBIBOABI HAa OCHOBE J3THUX
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- KOOPJAMHUPOBATh M BBINOJHATH pabOTy B YCJIOBHSX | pe3yJbTaTOB

peaqbHOro,  BUPTYaJbHOTO ©W  KOMOWMHHPOBaHHOTO

B3aMMOJEHCTBUS;

- OCYIIECTBIIAThH MO3UTUBHOE CTPATETMYECKOE TOBECHUE B

pa3IMYHBIX  CUTyalMsX, MPOSIBIATH TBOPYECTBO U

BOOOpakeHue, ObITh MHUIIUATUBHBIM.

OBnanenue YHUBEpCAIbHBIMHU PeryJasTUBHBIMU

JNEUCTBUSAMMU:

T') IPUHATHE ce€0s U APYTUX JIIOJICH:

- IPUHMMATh MOTUBBI U ApryMEHTBl APYTUX JIOACH IpH

aHaJIM3€ PE3YJIbTATOB JIEATEIBHOCTH;

- NpU3HaBaTh CBOE MpPaBO M MpaBO JAPYrHMX JIOAEH Ha

OIIINOKH;

- pa3BUBaTh CHOCOOHOCTh NOHUMATh MHUpP C TO3UIHUH

JIPYroro 4eaoBeKa
OK 07. | B o61acTi 3KOJIOTMYECKOTO BOCTTUTAHUS - chopMHupOBaTH MPEICTABIICHUS: 0 XUMHYECKON
CopelicTBOBaTh - copMHPOBAaHHOCTH  HKOJOTHYECKOM  KYJIBTYPHI, | COCTABISIOMIEH €CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POIHU
COXPaHEHUIO ITIOHUMAaHHE BIIUSTHUS COLIMAJIbHO-D)KOHOMUYECKUX | XMMUM B TO3HAHUHM SBJICHUN NOpUpOIbl, B (HOPMUPOBAHUU
OKpY’Karolleu IPOIIECCOB HAa COCTOSHUE TPUPOJHOM M COLMAIBHOHM | MBIIIICHUS W KYJAbTYPHl JUYHOCTH, €€ (YHKIMOHAIBLHON
Cpensl, Cpelbl, OCO3HAHME III00ATIbHOTO XapaKTepa 3KOJOTHYECKUX | TPAMOTHOCTH, HEOOXOIUMOMN ISl pelIeH s MPAKTUYECKUX 3a1a4
pecypcocOepexeru | mpooieM; U DKOJIOTHYECKM OOOCHOBAHHOTO OTHOLICHHUS K CBOEMY
10, MPUMEHSTD | - IUIAHUPOBAaHWE W  OCYUIECTBJICHUE JICMCTBHM B | 3JOPOBBIO U MPHUPOJHOM CPEAE;
3HAHUS 00 | OKpyKalolmed cpee Ha OCHOBE 3HaHUS  IeJiel | - yMeTh COONIOAaTh MpaBMiia HKOJOTHYECKH IIeIECO00pa3HOTro
U3MEHEHUU YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA; MOBeeHUs B OBITY M TPYAOBOM JESATENBHOCTH B LEJAX
KJIMMaTa, IPUHLUIBI | - AKTUBHOE HENPHUATHE JEHCTBUM, NPUHOCALIMX BpEJ | COXPAHEHUS CBOErO 3J0POBbsl M OKPYXKAIOIIEH NPUPOIHOU
OepeKIIMBOTO OKpPY’KaroIleH Cpeae; Cpenbl; YYHMTBIBATH OMNACHOCTh BO3JCHCTBHUS Ha IKUBBIE
IIPOU3BOJICTBA, - YMEHHE IIPOrHO3UPOBATh HEOJIaronpusTHBIC | OPraHU3MBbl  ONPEACICHHBIX  BEIIECTB, TOHUMAas  CMBICT
3¢ heKTUBHO 9KOJIOTUYECKHE MTOCJIEICTBUS MPEANPUHUMAEMBIX | TOKA3aTeNs MPEAEIbHON JOIYCTUMOM KOHIIEHTPAIuU
JENCTBOBATH B | ACUCTBUH, IPENOTBpAIIATH UX;

Ype3BbIUAHBIX

- pacliup€HHC OIbITa ACATCIbHOCTH 9KOJIOTHYECKOMH
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CUTyalusIx

HaIpaBJIECHHOCTH;
- OBJIAACHUC HaBbIKaAMHN y‘IG6HO-HCCH€I{OB&T€HBCKOﬁ,
MPOEKTHOM U COIMATIbHON JEATEIIbHOCTH

IIK 5.1. Cobupats
UCXO/IHBIE  JaHHBIC
TUTSt pa3paboTKu
MIPOEKTHOMU

JOKYMEHTalluu  Ha
MH(POPMAIIMOHHYIO
CUCTEMY

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAaMOCTOSITEIbHOCTH H
CaMOOIIPEENEHUIO;

B vacTtu TpynoBoro BociuTaHus:

- TOTOBHOCTb K TPYyAY, OCO3HaHUE IIEHHOCTH MacTepCTBa,
Tpynomooue;

- TOTOBHOCTh K aKTUBHOM JIEATCILHOCTH TEXHOJIOTHYSCKOMN
u COIATLHOM HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATD, MJIaHUPOBATH u CaMOCTOSATCILHO
BBINOJIHATH TaKYIO A€ TEIbHOCTD;

- UHTEpEC K pa3Iu4HbIM cdepam MnpodheccHoHAIbHOM

NeSITeIbHOCTH.

B o6nacTy 5KOJI0THYECKOT0 BOCITUTAHHS:

- chOpMUPOBAHHOCTh  OSKOJOTHYECKOW  KYJIBTYpHI,
MMOHNMAaHHE BITUSTHUS COLIMAIbHO-3KOHOMUYECKUX

MPOIECCOB HAa COCTOSIHME MPUPOTHOM M  COUUATBHOMN
Cpelbl, OCO3HAHKE TII00ABHOTO XapaKTepa 3KOJIOTHIECKUX
npo0em;

- IUIAaHUPOBAaHME M  OCYLIECTBICHUE
OKpy)Xarollleld cpere Ha  OCHOBE

yCTOfI‘-IHBOFO Pa3BUTHUA YCTIOBCUYCCTBA,

- AKTUBHOE HENpUATHE JACHCTBUH, MPUHOCAIINX BpeLd
OKpY>KalolleH cpele;

- yYMEHHE MIPOrHO3UPOBATh
3KOJIOTHUYCCKHUEC IIOCIIECACTBUA
NEWCTBUM, IPEOTBPALIATh HX;

- pacliMpCHHUC OIbITa ACATCIbHOCTHU
HaIpaBJIEHHOCTH;

IEUCTBUH B
3HaHUA  Lenel

HeOIaronpusiTHhIC
MpeAIPUHUMAEMBIX

9KOJIOTUYECKOUN

- chOPMHUPOBAHHOCTh TMPEJCTABICHUNW: O XUMHUYECKOH
COCTABJIAIOLIEH ECTECTBEHHOHAy4YHOW KAapTUHBI MHpA, DPOJIU
XUMHUM B TIO3HAHWUU SBJIEHUH MPHUPOABI, B (POpMHpPOBAHUU
MBIIUICHUSI W KYJIbTYPHl JIHYHOCTH, €€ (yHKIMOHATHLHOU
rPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUs MPAKTHYECKUX 3a/1a4
U DKOJOTHMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

- BJIAJICHUE CUCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpast
BKJIIOYAET:  OCHOBONOJAralpomue  MOHSATHS  (XUMHUYECKHUl
DJIEMEHT, aTOM, OJICKTpOHHas o00oJiouka aroma, S-, p-, d-
3JIEKTPOHHBIE OpPOUTANIM aTOMOB, UOH, MOJIEKYJIa, BAJIEGHTHOCTb,
AJIEKTPOOTPHUIIATEIBHOCTb, CTENEHb OKHUCICHHS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, yriaepoaHbIi
ckener, (yHKIMOHANBHAS TpyINNa, paguKkai, H30Mepus,
W30MEpbI, TOMOJIOTMYECKUN Psi, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCTIOPOJI- W a30TCOJEpIKAIIUE COCAMHEHUS, OMOIOTUYECKU
aKTHBHBIC BellecTBa (YIJIEBOJbI, J>KHPHI, OCJIKH), MOHOMEp,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIC
COEIMHEHMS, KPUCTAUIMYECKAs] pEeIIeTKa, TUIbl XWMHYECKHX
peakiui (OKUCIUTENIbHO-BOCCTAaHOBUTEIBHBIE, 9K30-U
SHJOTEPMHUYECKHE, PEaKIMK HWOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOIUTUYECKAS
JUCCOLMAsA,  OKUCIUTENb, BOCCTAaHOBHUTENb, CKOPOCTbH
XUMUYECKON peaklnu, XUMHYECKOE PABHOBECHUE), TECOPUU H
3aKOHBI  (TEOpUS XUMHYECKOIO CTPOECHMSI OpPraHHMYECKHX
BeuniectB  A.M. bByrnepoBa, Teopus 3JIEKTPOIMTHUECKOM
nuccouuanuu, nepuoguyeckuit 3akon .M. MenzaeneeBa, 3aKkoH
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Osnanenue YHHBEPCATbHBIMU
IIO3HABATCJIIbBHBIMU HeﬁCTBHHMHZ

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

- CaMOCTOSITETIbHO (POPMYIUpPOBaTh U AKTyaIM3UPOBATh
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- BHOCHUTH KOppeKTI/IBBI B JCATCIIBbHOCTh, OILCHHMBATH
COOTBETCTBHE PpE3yJIbTaTOB IICJSAM, OIICHHBATh PHUCKH
HOCJIG,Z[CTBI/II‘;I JACATCIIbHOCTH,

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUSA:

y4eOHBIMU

- BBIABIATH  NPUYHMHHO-CIEACTBEHHBIE  CBSI3HM WU
aKTyallu3upoBaTh  3aJady, BbIIBUraTh THUIOTE3Y €€
pelIeHrs, HaxOIuUTh apryMEeHTHl IS JI0Ka3aTelIbCTBa

CBOMX YTBEPXKICHHMU, 3a/aBaTh MapaMETPhl M KPUTECPHH
pelIeHus;

- aHaIM3MPOBATH IOJNYYCHHBIC B XOJ€ PEIICHHS 3a/Ja4d
PE3YyIbTaThl, KPUTUYCCKU OLCHHUBATH HUX HOOCTOBCPHOCTDL,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeTb TEPEHOCHUTh 3HaHUS B TIO3HABATCIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEIEATEIHbHOCTH;

- YMeThb MHTETPUPOBATh 3HAHHS M3 Pa3HBIX MPEIMETHBIX
oOJacreii;

B) pabota ¢ uHbopmaIuei:

- BIAACTh HAaBBIKAMHU TIOJNIy4eHUs WHGOpMALUA U3
HCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSATEIBHO
OCYIIECTBJIATh [OWUCK, AaHaJIW3, CHUCTEMATU3ALUI0 U
WHTEpIpeTauio WHGOPMAIIUU Pa3IMYHbIX BHJIOB U (opM
MPEICTABICHUS.

OsnaneHne YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMH
JIEHCTBUSIMU:

0) COBMECTHasl IeATEIIbHOCTb:
- IOHUMAaTh U UCIIOJIB30BATh HpeI/IMyH_IGCTBa KOMaH,Z[HOI\/'I nu

COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK
XUMHUH, (AKTOJIOTHUECKUE CBENCHUS O CBOWCTBAX, COCTaBe,
MOJIydeHUH MW O€30MacHOM  HCIOJB30BAHMHM  BaXKHEHIIIHMX
HEOPTraHMYECKUX W OPraHUYeCKHX BEIIECTB B OBITY U
MPAKTUYECKOM IeSITEIbHOCTH YEJIOBEKA;

- cOPMUPOBAHHOCTh yYMEHUU BBIABISATH XapaKTEPHBIC
MPU3HAKK M B3aMMOCBA3b HW3YYCHHBIX MOHATHHI, MPUMEHATH
COOTBETCTBYIOLME MOHATHUS IIPU ONTMCAHUH CTPOCHUS U CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPAIICHUN;
BBISBIISITH B3aHMOCBSI3h XUMHYECKHUX 3HAHUN C MOHATHIMH H
MPEJCTABICHUSMHU JAPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- chOpMUPOBAHHOCTh YMEHUN HUCIOIB30BaTh HAMMEHOBAHUS
XHUMHYICCKHX COCTMHEHUI MEKTyHApOIHOTO COI03a
TEOPETUYECKON U MPUKIIATHOW XUMHUHU U TPUBUAIIbHBIE HA3BAHUS
BOKHEUININX BEIIECTB (ITWICH, alleTHJICH, TJUIEpPUH, (QeHo,
dbopManbaerua, YKCYCHash KHUCIIOTa, TJWIWH, yrapHbld ras,
VIJIGKUCIBIA Ta3, aMMHaK, TalleHas W3BeCTb, HEraileHas
W3BECTh, NUTHEBAasI COJa W JPYTHX), COCTaBIATH (HOPMYIIbI
HEOPraHWYECKUX W OpPraHMYECKUX BEIIECTB, YPAaBHEHUSA
XUMUYECKHX PEAKIUH, OOBSICHATh WX CMBICH, TMOATBEPKIAThH
XapaKTepHbIE XUMHUECKHE CBOMCTBA BEIISCTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH WU 3alIUCSIMHU YpaBHEHUU
XAMHYECKHUX PEaKIUi;

- BJIAJICHUE OCHOBHBIMU METOJAaMH HAY4YHOTO MO3HAHUS
BEIIECTB U XUMHUYECKHUX SIBICHUN (HaONIOIEeHUE, U3MEpEHHeE,
SKCTIEPUMEHT, MOJICTTUPOBAHUE)
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WHIUBUAYAIbHON pabOTHI;

- [pUHUMATh  LEJIM  COBMECTHOM  JESATEIBHOCTH,
OpraHu30BbIBATH M KOOPAWHUPOBATh JCHCTBUSA MO €€
JOCTHKCHMIO: COCTAaBIIATh IUIAH ACHCTBUMN, pacHpeneisaTh
poiu ¢ y4eTOM MHEHHMH YYacTHHKOB OOCYXAaTb
pe3yabTaThl COBMECTHOU PaOOTHI.

OBnanenue YHUBEpCAIbHBIMHU PeryJasTUBHBIMU
JNEUCTBUSAMMU:

T') IPUHATHE ce€0s U APYTUX JIIOJICH:

- IPUHMMATh MOTUBBI U apryMEHTBl APYTUX JIOACH IpH
aHaJIM3€ PE3YJIbTATOB JIEATEIBHOCTH;

- NpU3HaBaTh CBOE MpPaBO M MpaBO JAPYrHMX JIOAEH Ha
OLINOKHU
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2. KOAU®PUKATOP ONEHOYHBIX CPEACTB

DyYHKIIMOHATBHBIN MTPU3HAK
OLICHOYHOI'O CPEJCTBA
(THIII KOHTPOJILHOTO 3aJTaHUS )

Merton/popma KOHTPOIIS

CobecenoBanue YcrHblii onpoc, ruddepeHnpoBaHHbIN 3aUeT
3amanus UI1 CaMOCTOSATEbHON

[IncemenHas nposepka
paboThI

IIpakTnyeckoe 3aganue

HuddepenmpoBannpiii 3a4€T

JlaGopaTopHbie 3ajapmns|/labopaTopHas pabora
3aJjaHKe
Tecr, TecToBOE 3a1aHKE TectupoBanue

Pacnpenenenue TUIOB KOHTPOJIBHBIX 33JJaHUM MO TEMaM
JJIA OLICHUBAHUA Hp@I[MGTHBIX p€3yﬂbTaTOB.

TuI KOHTPOJIBHOTO 3a1aHUS

XUMHYECKHE CBOMCTBA
METAJJIOB U HEMETAJLIIOB

OK 01, OK 02

HanmeHnoBanue TeMbl Popwpyemsie OK,
IIK
Pa3nen 1. OCHOBHBIE OHATHS U 3aKOHBI XUMUU
Tema 1.1. @O, I1I1
OCHOBHBIC TIOHATHS U OK 1
3aKOHEI XUMHUU
Pazgein 2. OcHOBBI CTPOEHHS BeEIlleCTBa
Tema 2.1. CtpoeHnne aToMOB @O, TK
XMMHYECKHUX 3JIEMEHTOB U OK 01
MpUPOAA XUMUYECKOU CBS3U
Tema 2.2. Ilepuognyeckuit @O, TK
3aKOH U MEepUOUYeCcKas OK 01, OK 02
cucteMa anemenToB J[.1.
Menneneena
Paznen 3. CTpoeHue U CBOMCTBA HEOPraHUYECKUX BEILIECTB
Tewma 3.1. Knaccuduxkarus, OK 01, OK 02, JIP, @O, TK
HOMEHKJIaTypa U CTPOCHUE OK 04
HEOPTraHWYECKUX BEIECTB
Paznen 4. Xumuueckue peakiuu
Tema 4.1. Tunsl X\IjIMI/I‘-IeCKI/IX OK 01 @O, III1
peaKkuuit
Paznen 5. Kunernueckue 1 TepMOAMHAMUYECKHAE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX
peakuuii
Tema 5.1. CkopocThb o0
XUMHYECKUX PEAKIUH. OK 01, OK 02
XHUMHUYECKOE PABHOBECHE
Pasznen 6. Bona. PacTBopsl
O ponmenas | OK 01,002, o
OK 07
JTMCCOITAITHS
Paznen 7. Metamnnsl 1 HemeTamnsl
Tema 7.1. ®usnko- @O, TK
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Tun KOHTPOJIbHOI'O 3aJIaHUs

HanmenoBanue temsl Popuupyemeie OK,
I1K
Paznen 8. JJabopaTopHBIN NPaKTUKYM
Tewma 8.1. UnenTuduxamus OK 01, OK 02, JIP
HEOPraHUYECKHUX BEIECTB OK 04
Tewma 8.2. UccnemoBanue OK 01, OK 02, JIP
CBOMCTB PacTBOPOB OK 04

Paznen

9. CTtpoeHue U CBOMCT

Ba OPraHNYCCKNX BCHICCTB

Tema 9.1. Knaccuduxarus, @O, I1I1
CTPOCHHUE U HOMEHKJIATypa OK 01
OpPraHUYEeCKUX BEUIECTB

Tema 9.2. CpoiicTBa OK 01, OK 02, @O, TK, III1
OPraHNYeCKUX COCTUHEHUHN OK 04
Tema 9.3. Unentudukarms @0, TK
OpPTaHUYECKUX BEIECTB, UX
3HAYEHUE U IPUMEHEHHE B OK 01, OK 02,

OBITOBOM M OK 04
IIPOU3BOJCTBEHHOMN

JACATCIIBHOCTH 4YCJIOBCKA

Paznen 10. JIaGopaTOpHBIM MPAKTUKYM 110 UICHTH()HUKALIMN OPraHUYECKUX BEIIECTB

Tewma 10.1. Unentudukanms
OPraHUYEeCKUX COCIUHEHUIN
OTJIEJIbHBIX KJIACCOB

OK 01, OK 02,
OK 04

JIP

Paznen 11. Xumus B )KU3HU U NIPOU3BOJICTBEHHOM IEATEIBHOCTH YEIOBEKA

OK 01, OK 02, 0
Tema 11.1. XuMus u xu3Hp OK 04, OK 07
Tema 11.2. Xumus B 0TI
IIPOU3BOICTBEHHOMN OK 01, OK 02, ,
NEeATeNbHOCTH TEXHHKA- OK 04, OK 07,
[IK 1.4
AJIIEKTPOMEXAHUKA
IIpomexxyTouHas 3
aTTecranus

VciioBHBIE 0003HAYCHUS

DO - pponTaNBHBIN (YCTHBIN) OIIPOC;

TK — TecTOBBIIl KOHTPOJIB;

JIP — BeImonHeHue nabopaTopHOit paboTHI;
1T — nuceMeHHas MPOBEPKa;

13 — nuddhepeHnnpoBaHHBIN 3a4ET.

3. CACTEMA OIIEHKHM OBPA3OBATEJIBHBIX JOCTUKEHUW OBYYAIOIINXCA IO
KAXKAOMY OHEHOYHOMY CPEJACTBY

OneHka WHAWNBUIYATBHBIX 00pa30BaTEIbHBIX JOCTHXKCHHH IO pe3ynbTaTaM TEKYIIETo
KOHTPOJIS ¥ MPOMEXKYTOYHOM aTTeCTalliid MPOU3BOJAUTCS B COOTBETCTBUU C YHHUBEPCAIBHON IIKAJIOM

(Tabmuma)
IIponent KauecTBeHHas OLleHKAa NHAMBUIYAIbHBIX
pe3yIbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKEHUN

(paBUIILHBIX OTBETOB)

Oay (OTMETKA)

BepOAIbHBIN aHAJIOT

90-100

5

OTJIMYHO

80-89

4

XOPOIIIO
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70-79 3 YIOBJIETBOPUTEIHHO

menHee 70 2 HEYJIOBJICTBOPUTEIHLHO

Kputepun o1ieHKH BBIIOJIHEHHOT'O TUCBMEHHOTO 3aaHus

Onenka 5 («OTJIIMYHO») CTaBUTCS 3a pabOTy, BBIMOJHEHHYIO TOJHOCTHIO 0€3 OmMOOK M
HEJI0YETOB.

Onenka 4 («Xopouio») cTaBUTCA 32 pabOTy, BBHINOJIHEHHYIO MOJHOCTHIO, HO MPH HAJIWYUH B
Heil He Oosiee 0HOI HerpyOoii OIMOKH U OJJHOTO HeouETa, He Oosee TPEX HeA0UYETOB.

Ornenka 3 («yIOBIETBOPUTEIHHO») CTABUTCS, €CIM 00YUAIOUIMIACS MPABUIBHO BBIMOJHHUI HE
MeHee 2/3 Bceil paboThl WiTH IOMYCTHII He O0siee OHON Tpy0oil OIMOKH U ABYX HEIOYETOB, HE OoJee
OJHOU TpyOOH M omHOW He TpyOol omuOku, He Oosee TPEX HErpyOBIX ONIMOOK, OJHOW HErpyOoi
OLIMOKH U TPEX HENOUETOB, IPU HATTMYUH YETHIPEX-TIATH HEJOUYETOB.

Omenka 2 («HEYJOBJICTBOPUTEIBHO») CTAaBUTCS, €CIAM YHCIO OMMOOK H HEIOYETOB
IPEBBICUIIO HOPMY JIJIsl OLICHKH 3 MJIH MPaBHJILHO BBINOJIHEHO MeHee 2/3 Bcel paboThI.

Kpurepuu orieHkH BBIMOJTHEHHOTO TECTOBOTO 3aAaHUS
Pe3ynpTaT aTTecTarMoOHHOTO MEJaroru4eckoro M3MepeHws mo ydebnomy mnpeamery bVII.04
«XuMHST» I KOKI0T0 00ydaroIerocs mpeacTaBisieT co00i CyMMY 3a4TEHHBIX TECTOBBIX 3aJlaHUM
10 BCEMY TECTY. 3aUTEHHOE TECTOBOE 3a/IaHNE COOTBETCTBYET OJTHOMY OasLy.
Kpurepuem ocBoeHuss y4eOHOro TmpenMera Ui OOy4aromierocst SBISETCS KOJIUYECTBO
MPaBWJIHHO BBITTOJIHEHHBIX 3a/1aHuil TecTa He MeHee 70 %.
J1st onleHKH pe3yNbTaToOB TECTHUPOBAHUS MPEAYCMOTPEHA CIEeAyIollas CUCTEMA OLEHUBAHUS
00pa3oBaTeNbHBIX JOCTHKEHUN 00YyJIarOIITUXCS:
- 32 K&Kl MPABUIBHBIN OTBET cTaBUTCA | Oa;
- 3a HEMpPaBWJIBHBINA OTBET - () 6aIoB.
TecToBbIe OIEHKH MOXHO COOTHECTH C OOIICTIPUHATON MATHOAIIBHOW cucTemoi. OleHu-
BAHUE OCYILECTBIISICTCS MO CICIYIONIEH CXEME:

IIponent KauecTBeHHas OLleHKAa NHIUBUIYAIbHBIX
pe3yJabTaTUBHOCTH 00pa30BaTeNbHBIX TOCTHKEHUHN

(MpaBUIILHBIX OTBETOB) 6as1 (oTMeTKa) BepOaJIbHBIN aHAJIOT
90-100 5 OTJINYHO

80-89 4 XOpOIIIO

70-79 3 YIIOBJIETBOPUTEILHO
Menee 70 2 HEYJOBJIETBOPUTEIHHO

Kputepun o1ieHKH BBIIOJIHEHHOTO JIAOOPaTOPHOTO 3aaHus

- «3a4er» - CTAaBUTCSA, €CIM OOYYAIONIIMICS BBHIMOJHIET paboTy B IOJHOM OO0BEME C
co0uroIeHeM HEOOXOUMOW TIOCTEIOBATEIFHOCTH TPOBEJICHUS ONBITOB H W3MEPCHHIA,
CaMOCTOSITENIbHO U PAllMOHAIBHO MOHTHUPYET HEOO0XOAMMOe 000pyI0BaHUE; BCE OMBITHI MPOBOJIUT B
YCIIOBUAX U PCIKUMAX, OGGCHG‘-II/IBaIOH_II/IX MOJIY4YCHUC MNpPaBUJIbHBIX PE3YJIbTATOB W BbIBOJOB,
coOnrofaeT TpeOoBaHMs MPaBHJI TEXHUKH OE30MACHOCTH; MPAaBWJIBHO U aKKYPaTHO BBIMIOJIHSAET BCE
3aMucH, TaONMUIbl, PUCYHKH, YEPTEXH, I'padUKH, BBIYUCICHHS; IMPABHJIBHO BBHIMOJHACT aHAIHN3
MOTPEIIHOCTEH;

- «HE3a4eT»- CTABUTCS, €CITU HE BBIMTOJIHEHBI TPEOOBAHUS K OIICHKE «3a4eT).

Kpurepun o1ieHKH OTBETOB B X0J1€ YCTHOT'O OIIpoca

OneHuBaeTcsl MPaBUIBHOCTh OTBETa OOydalolIerocs Ha OAMH M3 MPHUBEAEHHBIX BOIPOCOB.
[Ipu 3TOM BBICTaBISAIOTCS CIEAYIOIINE OLIEHKH:

«OTIAMYHO» BBICTABIIAETCS MPHU COOJIIOIEHUU 00yUYaIOUIUMCS CIEAYIONUX YCIOBUM:

— MIOJTHO PacKpbUl COJAEpXKaHME MaTepuaia B 00bEME, NPEenyCMOTPEHHOM IpPOrpamMMmoi,
COJIepKaHUEM JICKIIUU U yYEOHUKOM;

— M3JIOKWJT ~ MaTepuan  IPaMOTHBIM  SI3BIKOM B OINpPEAENEHHOW  JIOTHYECKOU
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MOCIIE0BATETHPHOCTH, TOYHO UCTIONIB3Ysl CIICIIUATU3UPOBAHHYIO TEPMUHOJIOTHIO H CHMBOJIHKY;

— MOKa3aJI yMEHHE WILTIOCTPUPOBATh TEOPETUYECKHE TTOI0KEHUSI KOHKPETHBIMHA TIPUMEpPaMH,
MPUMEHSITh UX B HOBOM CHTYaIlMH P BBIMOJTHEHUN TPAKTHYECKOTO 33 JaHMS;

— MPOAEMOHCTPHPOBATl ~ YCBOGHHE paHEe HW3YYEHHBIX  COIMYTCTBYIOIIUX  BOIPOCOB,
c(OPMHPOBAHHOCTh U YCTOHYHMBOCTD UCTIOIB3YEMBIX IPH OTBETE YMEHHI U HABBIKOB;

— OTBEYAJl CAMOCTOSITENILHO 0€3 HAaBOSIIIUX BOIIPOCOB MPEIOaaBaTers.

[Tpumeuanue: Ui MOTYYSHHUS OTMETKH «OTIUYHO» BO3MOKHBI OJHA-IB€ HETOYHOCTH TpHU
OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB WJIH B BBIKJIAJIKaX, KOTOPBIE O0YYAIONIUICS JIETKO UCIIPaBUI
0 3aMEUaHUIO0 MTPEToJaBaTells.

«XOopomIo» - OTBET 00YyYarolerocsi B OCHOBHOM Y/IOBJIETBOPSIET TPEOOBAaHUSAM Ha OIEHKY
«OTJIMYHOY, HO TIPH TOM UMEET OJIUH U3 HEOCTATKOB:

— B M3JIOKCHUU JOMYIICHBl HEOOJbIINE MPOOEThl, HE WCKA3HWBIIUE JIOTHYECKOTO W
UH(POPMAIIMOHHOTO COJICPYKAHHS OTBETA;

— JOMYIICHBl OJWH-IBA HEAOYETa TMPH OCBEUICHMH OCHOBHOTO COJICP)KAaHUS OTBETA,
UCIIPABIICHHBIC IO 3aMEYaHUIO0 MPETOaBaTels;

— JIONyIIeHbl OmmMOKa WM Ooiee ABYX HEIOYETOB TIPU OCBEIICHUH BTOPOCTEIICHHBIX
BOIIPOCOB HMJIM B BBIKJIAIKaX, JIETKO MCIPABJICHHBIC IO 3aMEYaHUIO0 TIPENoIaBaTelsl.

«Y TOBIIETBOPUTEITHHOY BBICTABIISETCS PU COOIIOICHUN CIETYIOIINUX YCIOBHIA:

— HETIOJHO WJIM HETOCIIeI0BaTeIbHO PACKPBITO COJIEp)KaHHE MaTepraia, HO MoKa3aHo oliiee
NOHMMaHHE BOIIPOCa W MPOJEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC /IS JATBHEHIIETO YCBOCHHUSI
IPOrpaMMHOTO MaTepuana, HMMETUCh 3aTPyJHEHUS WIM JONYIICHbl OIMMMOKH B OMpEIeICHUU
NOHATHH, WCIOIB30BAaHUMA TEPMUHOJOTHH M BBIKJIAJKaX, HCIPABICHHBIC TIOCIE HECKOJIbKUX
HABOJSAIIUX BOIIPOCOB MPEIOIaBATENS,;

— 00yJaroNIMiAcs HE CIIPABHUIICS C IPUMEHEHUEM TEOPUU B HOBOM CHTYAIlMU NIPU BBITIOJTHCHUH
MPAKTUYECKOTO 3aJaHusi, HO BBIMOJIHUI 3aJaHus 00s3aTeNbHOTO YPOBHS CJIOKHOCTH TO JaHHON
TEME;

— [P 3HAHUU TEOPETHUYECKOTO MaTepuayia BBISBIEHA HEIOCTATOYHAs C(HOPMHUPOBAHHOCTH
OCHOBHBIX YMEHHI U HABBIKOB.

«HeymoBneTBOPUTEIHHO» BBICTABISIETCS TIPU COOJTIOJICHUN CIICAYIOIINX YCIOBHIL:

— HE PacKpbITO OCHOBHOE COJIepKaHHe yueOHOTo MaTepuana;

— 00HapYy’KEeHO HE3HAHUE WIIM HETIOHUMaHUE 00yJaromuMcst OOJbIIeH MM Hanbosee BaXHOU
YacTu y4eOHOTro MaTepHaa,

— JIOMTYIICHBI OIMMOKH B ONPEIEICHUU MOHATHH, PH UCIIOJIb30BAaHUH TEPMHHOJIIOTUN U WHBIX
BBIKJIaJIKaX, KOTOPbIE HE HUCIPABIICHBI ITOCIIE HECKOIBKIX HABOISIIUX BOIPOCOB MPETIOIaBaATEIIS;

— oOyyJaromuiics OOHApPYKUJ TIOJHOEC HE3HAHWE M HEMOHUMaHHE H3y4yaeMoro y4eOHOTO
MaTepuaia WIH HE CMOT OTBETHTh HU Ha OJUH W3 IOCTABIEHHBIX BOIPOCOB IO H3y4aeMOMY
Marepuany.

Kputepun onienku B xoae audQepeHunpoBaHHOro 3a4era

OTBeT OIIEHUBAETCS HA «OTIMYHOY», €CIH O0YJAIOUIHICS MCUYEPIBIBAIOIIE, [TOCIE0BATEIbHO,
IPaMOTHO M JIOTUYECKH CTPOMHO M3JIaraeT MaTepHuall 1o BOIpocaM, He 3aTPyIHSIETCS C OTBETOM IIPH
BUJION3MEHEHNH 3a/1aHHs, CBOOOIHO CIPABISETCSA C PEIICHHEM INPAaKTUYEeCKUX 3a7ad M CIOCOOEH
000CHOBATh MPUHSATHIC PEIICHUS, HE JOMYCKAeT OIIMOOK.

OTBET OILICHMBACTCS Ha «XOPOIIO», €CIM OOYyYaroUIUiCS TBEPAO 3HAET MPOrPAMMHBINA
MaTepHal, TpaMOTHO M IO CYIIECTBY €ro M3jaraer, He JIOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH MpH
OTBETaX, yMEET TIPaMOTHO IPHUMEHATh TEOPETHYECKHE 3HAHUS Ha NPAKTHKE, a TaKXKe BIAJeeT
HEOOXOIMMBIMU HaBBIKAMU PEIICHUS MPAKTHUECKUX 3aj1au.

OTBeT OIICHNBAETCS HA YIOBJIETBOPUTEIHLHOY, €CIIM 00yUarONIHICs OCBOMII TOIBKO OCHOBHOM
MaTepual, OJHAKO HE 3HACT OTIENbHBIX JeTaled, JOIMYCKAaeT HETOYHOCTH M HEKOPPEKTHHIC
(GOpMyIHpPOBKH, HapyIIaeT IOCIECJOBATEIbHOCTh B H3JIOKCHHM MaTepuaja W  HCIBITHIBACT
3aTpyAHEHUS NP BBHIIOJHEHNUHU MPAKTUUECKUX 3aJaHHA.
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OTBeT OLICHUBAETCS HA «HEYIOBJIETBOPUTEIBHOY, €CIM 00yJarOIIUIACS HE PACKPBLII OCHOBHOE
collep)kaHue MaTepuaia, JOMYCKAaeT CYIIEeCTBEHHble OMIMOKH, € OOJNBLIIMMH 3aTPYAHEHUSIMU
BBITNOJIHAET IPAKTUYECKUE 3aJAHHUS.

4. BAHK KOMIIETEHTHOCTHO-OLHEHOYHbBIX MATEPHUAJIOB JJ1s1 OHEHKH
YCBOEHUSA YYEBHOT' O NIPEIMETA
4.1 Texkymmii KOHTPOJIb

4.1.1. IIMCBMEHHA I [TIPOBEPKA

1. KommuiekT onieHouHbIX 3aaanuii Nel. BXo1HON KOHTPOJIb.

Bapuanr 1.

[Iepen Bamu psizt BELIECTB:

AgCl, A|(OH)3, H2804, K, CaO, 0,, P, A|, HNO3, Alez, H,CO3, KOH, Na,SO4, N>, Fe,
Cu, FeSQ,4, CO,, Ca(OH),, Cl,, HI, H,, Na, Ba(OH),, Ag,0, HCI, NaNOs.

Samanus

1. BriOepuTe U3 JAHHOTO CIUCKA MPOCTHIE BEIIECTBA.

2. BriOepute U3 JaHHOTO CIHCKA BEIIECTB METAJIIHI.

3. BwiOepute U3 JaHHOTO CMMCKA BEHIECTB OKCHU/IBI.

4. BpiOepuTe U3 JaHHOTO CIIUCKA BEIIECTB COJIH.

5. Onpenenute OTHOCUTENBHYIO MOJIEKYIISIpHYIO Maccy HoS.

6. Jlan psim ymcen, COOTBETCTBYIOIIMX KOJIMYECTBY JJIGKTPOHOB B AJICKTPOHHBIX CIIOSX B
aToMe XMMHYECKOro 3jieMeHTa: 2-8-4. Ha30BUTE 3TOT XUMHUYECKHH 3JIEMCHT.

7. BeIUIIKATE BEIIECTBO, MMEIOIICEe KOBAICHTHYIO MOIAPHYIO ¢Bsi3b: I, NH3, KCI.

8. Ilponomxure ypaBHenue peakiuu: SOz + Hp0 =,

9. CocTaBbTe MOJHOE M COKPAIICHHOE HOHHBIC YPAaBHEHUS PEAKIIUH.

H,S0O4+2NaOH = Na,S0O4 + 2H,0.

10. Haittu maccy 2 monb ammuaka (NH3).

Bapwuanr 2.

[Iepen Bamu psizt BELIECTB:

AgCl, A|(OH)3, HzSO4, K, CaO, HzO, 0,, P, NaOH, Al, HNO3, A|203, H,CO3, Nay;SOy,
N», Fe, CuSQy,, Cu, COZ, Ca(OH)z, C|2, H,, Na, Ba(OH)z, AgZO, HCI, NaNOs.

Samanus

1. BeiGepute U3 1aHHOTO CIHMCKA JTIOOBIX 10 CIOXKHBIX BEIIECTB.

2. BpiOepute U3 JTaHHOTO CTHCKA BEIIECTB HEMETAJIIIBI.

3. BwiOepute U3 JaHHOTO CIIUCKA BEIIECTB OCHOBAHMSI.

4. BeiOepuTe U3 TaHHOTO CITUCKA BEIIECTB KUCIIOTHI.

5. Onpenenute OTHOCUTENBHYIO MOJIEKYJIApHYIO Maccy SOj.

6. Jlan psim 4ucen, COOTBETCTBYIOIIMX KOJIMYECTBY JJIGKTPOHOB B AJICKTPOHHBIX CIIOSIX B
aToMe XMMHYECKOro 3jieMeHTa: 2-8-6. Ha30BUTE 3TOT XUMHUYECKHI 3JIEMCHT.

7. BeIUIIMTE BEIIECTBO, MMEIOIICEe KOBAIICHTHYIO HEMOISIPHYIO cBsi3b: N , CO,, NaCl.

8. Ilponomxure ypaBHenue peakuuu: Na,O + Hp0 =

9. CocTaBbTe MOJHOE M COKPAIIEHHOE MOHHBIC YPAaBHEHUS PEAKIIUH.

K,SO,4 + BaCl, = BaSO,4 + 2KCIl.

10. Haiitu maccy 3 Mot kuciopoaa (O2).

KommiekT onenounsix 3amanuii No2 mo Pasmeny 1. OcHOBHBIE TIOHSTHS M 3aKOHBI XUMHUU
Tema 1.1. OcHOBHBIE TOHATHA M 3aKOHbI XUMHUHM (AyaWTOpHas caMoOCTOsITeNbHas pabora
0o0ydJaromuxcs).

Bapuanr 1.

1. KakoBa macca 5,6 n (H.y.) yriaekucnoro ra3a? CKOJBKO MOJIEKYJ COACPKUTCS B 3TOM
o0Beme raza?

2. KakoB o0weM 128 T cepHHCTOro raza mpu HOPMaJbHBIX YCIOBUAX? CKOJIBKO MOJIEKYJI
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conepxutcs B 128 r atoro raza?
3. Haitnure mMaccy kucmopopa, coaeprkamierocs B 6amione oobemMom 50 11 mpu Temmeparype
250C u gaBnenun 790 xlla.
4. Vxaxwute nonoxenue B [lepuonnueckoit Tadmune .M. MenneneeBa anmemeHToB Ne 21, 32,
44,
5. Hana ¢popmyna BCls , HaiiiuTe MaccOBbIE OTHOIIIEHUS 3JIEMEHTOB B JAHHOM COCTUHEHUU.

BapwuanT 2.

1. Kakoii 00beM 3aiimer okcup cepbl (4) maccoid 9,6 T Ipu HOPMATBHBIX YCIOBUAX? CKOIBKO
MOJIEKYJ COAEPKUTCA B 9,6 T 3TOTO Ta3a’?

2. Ompenenute Maccy TUAPOKCUAA HATPHSI KOJMYECTBOM BEIIECTBA 2 MOJIb.

3. Haiinure maccy aszora, comepskaiierocst B 6amnone oobemoM 60 11 mpu Temneparype 250C
u gasiaennu 750 xI]a.

4. Vxaxwute nonoxenue B [lepuonnueckoit Tadmune .M. MenneneeBa anmemeHToB Ne 26, 38,
56.

5. Hanma ¢dopmyma MgsP, , HaliguTe MaccoBble OTHOIICHHUS JJIEMEHTOB B JaHHOM
COCIMHEHUH.

KommnekT oneHounbix 3amanuii Ne3d mo Pazneny 4. Xumuueckue peakuuu Tema 4.1. Tumnst
XUMUYECKHUX peakuuii (AyIUTOpHAsE CaMOCTOSATENbHAs padoTa).
Bapuanr 1.
1. Omnpenenure CTENEHb OKUCIEHHS HIEMEHTOB B COCIMHEHMSIX, UMEIOUIUX (OPMYIIbL:
SOz, P205, C|2, H2$O4, NaOH.

2. YCTaHOBUTH COOTBETCTBUE:

Ne |(Cxema peakiuu No Tum peakumn ~ |[Cymma ko3 PUIIneHToB B
YpaBHEHHUH
1 P+O2—P205 A) [Paznoxenue a) 4
2 Na+tH20—NaOH+H2 b) |O6men 0) 5
3 H202—H20+02 B) |Coenunenue B) 6
4 |Ca(OH)2+HCI—CaCI2+H20 I') Bamemienue r) 7
5 BaCI2+H2S04—BaS0O4+HCI 1) 8
6 [Fe(OH)3—Fe203+H20 e) 10
7 H2+02—H20 K) 11
8 |Zn+H2S04—Z7ZnSO4+H2
9 Na+O2—Na202
10 |AgNO3+NaCl—AgCIl+NaNO3
3. Hammucars OKHCITUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH:
a) H,; + CuO — Cu+ H,0
b) H, + O, - H»0
Bapwuanr 2.
1. Onpenenure CTENEHb OKHUCICHUS DIIEMEHTOB B COCAMHECHHSIX, UMEIOMIHUX (OPMYIIbI:
N,Os, CO, Oy H3PO4, KOH.

2. YCTaHOBUTH COOTBETCTBHE:

No |(Cxema peakiuu No Tum peakumm ~ |Cymma ko3(ppHUIIIEHTOB B
YpaBHEHHUH

1 |C+02—CO A) |PaznoxeHue a) 3
2 |Cu(OH)2—CuO+H20 b) |O6men 0) 5
3 KOH+H3P0O4—K3P0O4+H20 B) |Coenunenue B) 6
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4  Nal+CI2—NaCl+12 I') [3amemenue T) 7

5 NaNO3—NaNO02+02 ) 8

6 Al+CI2—AICI3 e) 10
7 [FetHCl—FeCl2+H2 x) 11
8 |Ba(NO3)2+H2S04—BaS0O4+HNO3

9 Li+O2—Li20

10 |CuO+HCI—CuCI2+H20

3. HaHI/IcaTB OKHUCIUTCIBbHO-BOCCTAHOBHUTCIIBHBIC peaKLII/II/I:
a) Na + H,O — NaOH + H»
b) Hp+Cl, — HCI

Kommnekr omnenounbix 3amanuii Ne4 mo Pasmeny 6. Boma. PactBopel Tema 6.1. Boga.
PacTBOpBI. DnekTponuTuueckas auccounanus (AyJUTopHas caMocTosITeIbHas paboTa).

1. JlonucaTe ypaBHEHHE pEeaKIMid; MOAMKCATh Ha3BaHMS BEILECTB; yKa3aTh BUJ XUMHYECKOH
CBS3U B K&XKJIOM COEAMHEHUH; HAIIUCATh MOJIHOE U COKPAILIEHHOE HOHHBIE YPaBHEHUS.

2. Hanucarb ypaBHEHUSI peaKifii, MPOTEKAIOIINX HA 3JEKTPOAAX, MPH JIEKTPOIU3E COJICH.

3. Hanucarb MoneKkyinsipHOE YpaBHEHUE PEAKIIMil; MOANUCATh Ha3BaHUS BEIIECTB.

4. BcnoMHHTH JTaOOpATOPHBIM OMBIT W OMHCATh KAYECTBEHHYIO PEAKIHIO (4TO B3ATh, YTO
CHeJaTh, 0’KUJAEMBbII pe3ylbTar).

5. Onpenenutsb MpoLecchl OKUCICHHUS U BOCCTAaHOBIIEHUS, TIOKA3aTh MEPEHOC AJIEKTPOHOB.

6. B maHHOM rajapbBaHMYECKOM DJIEMEHTE OINPEACTUTh KaTod U aHoj (OOBSICHHUTH); HAIMKUCATh
YpaBHEHHUS peakluii, MPOTEKAIOIINX HA AIEKTPOIaX.

Bapuanr 1.

1. Ba (Nn03)2 + K2S04

2. a) pacrutaB Na,S

6) pactBop Cu SOy

3. PacTBOp a30THOM KUCJIOTHI U OJIOBO.

4. OnpeneneHue coyieil HaTpusl.

5.Pb**  Pb* Fe**  Fe°

cl cr p*  p?
6. TanpBanmueckuii snement Ph®/Zu° B HeliTpansHoii cpene.

Bapuanr 2.
1.CaCl2 + AgNO3
2. a) pacruiaB Ba SOy -
6) pactBop K, CO3
3. PacTtBOp cepHO KUCTIOTHI U ME/Ib.
4. OnpeneneHue coyieil KaabIusl.
5.Zu°  Zu** AP AP
S° s* cr*®  cr*
6. TansBanmueckuii snement Ni°/Fe® B kucioii cpese.

Bapuanr 3.

1. 2,SO4 + Na OH
2. a) pacruias Fe S.

6) pactBop Al (SO4)s.

. PacTBOop HUTpara 1uHKa U Kere3a.
. Onpenenenue coneit Gapusi.

5N% N Cu" cu**

H*  H° si*  si

—

B~ W
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6. lanbBannyeckuii memenT Mn®/Cr® B HeHTpaabHOU Ccperie.

Bapuanr 4.
1. Fe SO4 + KOH
2. a) paciiaB MgCOe,._>
6) pacteop MgCl,.
3. PactBop xnmopuaa pryru (1) u menp.
4. OnpeneneHue alfOMUHUS B CIIJIaBe.
5.cr° cr Pb**  Pb°
N2 N* cI° cl
6. lanbBannyeckuii aneMenT Zn°/Sn° B kuciol cpeje.

Bapuanr 5.

1. Ag NO3 + Na2 SO3

2. a) pacmias PbCl,.
6) pactBop Na,COs.

3. PactBOp dochopHOit KUCIOTHI U MarHUi.

4. OnpeneneHue 0J0Ba B CILJIaBe.

5.Mn°  Mn'™* Br°  Br
AP AP c* c*

6. lanbBannueckuii anement Fe°/Al° B kucioii cpere.

—

Kommiekt ouneHounbix 3amaHuil Ne5 nmo Pasznmenmy 6. Bopa. PactBopel Tema 6.1. Bopa.
PactBophI. DniekTpoauTHdeckas gucconuarus (AyIuTopHas camocTosTeabHas paboTa).
Bapuanr 1.
1.B pactBope maccoii 100 r cogepkutcs xmopun O6apusi maccoit 20 . KakoBa maccoBas
10181 XxJopuaa 6apusi B pactsope?
2.K 250 r 10%-ro pactBopa riroko3sl npuwiwin 150 mu Boasl. KakoBa maccoBast monst
TJIIOKO3bI B MTOJTYYEHHOM I10ciie pa30aBiieHus pacTBope?
3.PactBop oO0bemMoM 500 M COmEpPKHUT THAPOKCUI HATpus maccod 5 1. OmpenenuThb
MOJIIPHYIO KOHLIEHTPALIMIO 3TOT0 pacTBOpA.
Bapwuanr 2.
1.Caxap maccoii 5 r pactBopuiid B Boae maccoit 20 r. KakoBa MaccoBas 10js caxapa B
pactBope?
2. B 200 r Boxs! pactBopuiid 67,2 T Xxj10poBoaopoa (H.y.). Onpeaenurb MacCoBYIO JI0JII0
XJIOPOBOJIOPO/ia B MOTYYEHHOM PACTBODE.
3.BbuuciuTth Maccy XJIOpUAa HaTpus, coleprkaierocs B pactBope oovemom 200 wmu,
€CJIM €ro MOJISIpHAsi KOHLIEHTPALUsl 2 MOJIb/J.

Kommnekr onenounbix 3aganuid Ne6 mo Paszmeny 9. CTpoeHue M CBOMCTBAa OPraHUYECKHX
BemectB Tema 9.1  Kraccudukaums, cTpoeHHe M HOMEHKIATypa OPIraHHYECKHUX BEIIECTB
(AynuTopHasi camocTosiTelIbHas paboTa).

Bapuanr 1.

1. Hanumure u3oMepsl U OAUH TOMOJIOT TIEHTaHa.

2. Hanmmure CcTpyKTypHBIE (DOPMYNBI CIEAYIOIMIMX YIJIEBOAOB: 2-METHITeKcaH; 2,2-
JTUMETUIIOYTaH.

3. Hanummre CTpyKTypHBIE (QOPMYIBI CIEIYIOMIMX STUJICHOBBIX YIJIEBOAOPOAOB: d,[3-
METHJIDTHIIATUIICH; 2,3 - TUMETHIITEKCEH.

Bapwuanr 2.

1. HanwmwrTe u30Mepsl U OAWH TOMOJIOT TeTaHa.

2. Hanummre cTpykTypHbIe (DOPMYIBI CICIYIOIIMX YIIIEBOIOB: 2,2-TUMETHII-4-3THUIITEKCaH;
2,3,4-TpUMETHIIIICHTaH.
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3. Hanummre CTpyKTypHBIE (OPMYJIBl CIEAYIOMIMX STHUJICHOBBIX YIJIEBOAOPOIOB: Ol,0L-
METHIITUIATUIIEH; 2-MEeTUINponeH-1.

Kommnekr onenounbix 3aganuid Ne7 mo Pasnmeny 9. CTpoeHue M CBOMCTBAa OPraHUYECKHX
BemecTB Tema 9.2. CBolicTBa OpraHMYECKUX COSAMHEHUH (AyIUTOpHAs caMOCTOSITeNbHAs paboTa).

1. Hammumure ob6myto (opmyny KapOOHOBBIX KHCIOT. DOpMYysIsl METaHOBOW W ATaHOBOU
KHUCIIOT. DU3nyecKre CBOUCTBA YKCYCHOM KHMCIIOTHI.

2. Hanumure peakuuu YKCYCHOM KHCIOTBI C MeETaUlaMH, C OCHOBHBIMH OKCHJIaMH, C
OCHOBaHUSIMH, C COJISIMH, CO CIIUPTaMH.

3. Hanucath ypaBHEHHs peakIuil 1O CXeMe: 3TaH — ATEH — 3TaHOJ — 3TaHajb — 3TaHOBas
KHCJIOTA.

KommiiekT ouenounbix 3amganuii Ne® mno Pazpgeny 11. Xumuss B NpOU3BOJCTBEHHOU
nearenbHocTH yenoBeka Tema 11.1. Xumusa B Ipou3BOJICTBEHHON IESITEIBHOCTH CTAPIIEro TEXHUKA-
CYJIOBOJMTENS C TMPaBOM OKCIUTyaTallMd CYJOBBIX JHEPreTHUECKUX YCTAHOBOK (AyIuUTOpHAs
CaMOCTOSITEeIIbHAs paboTa).

B xonme pabotbl cynHa B atMmochepy BBLACISIOTCS Ta3000pa3Hble BEIIECTBAa, KOTOPHIC
00pasyroTcsi B mporiecce npeoOpa3oBaHus MOTEHIIMATBHOW YHEPTUU SHEPTOHOCUTENS (TOIJIMBA) B
CDY (am3ensx, KOTIaX, Ta30TypOMHHBIX ABUTATeNX). [aBHBIMU Ta3aMu ABISIOTCS NOX (OKHCIIBI
a30Ta), KOTOphIe 00pa3yrTCs B MUIMHApaX au3ens mpu temieparype 6onsine 15000C; CO u CO2 B
pe3ynbrare cropanus tommmsa; SO2 u SO3 B pe3ynabTaTe OKMCIEHUS IPUCYTCTBYIOLIEH B TOILIMBE
CEpBI.

3aganue:

1. Hammumure OBP peakiuu nipu okucinernu S 8 SO2 u SO2 B8 SO3 (cocraBpTe OBP 6ananc).

2. CocraBbTe anektpoHHbsle ¢opmynsl qia CO, C+2, C+4. Ilepeuncnute ¢uszndeckue
cpoyictBa it CO u CO2.

3. Ilepeuucnure ¢puznueckre U XUMUYECKUE CBOMCTBA IS a30Ta.

4.1.2. TECTOBBIE 3AJAHUA

Kommnekt onenounbix 3amanuii Nel nmo Pazgeny 2. OcHOBBI cTpoeHus BemiectBa Tema 2.1.
CtpoeHre aTOMOB XUMHUYECKUX JIEMEHTOB U IPUPOJIa XUMHUYECKOH CBSI3U

HNHcTpyKIus: BEIOEPUTE OJIMH MPABUIBHBIN OTBET.

1. Atombl C u Si UMEIOT OJUHAKOBOE YHCIIO:

A) HEHTPOHOB B s/Ipe

b) suepreruueckux ypoBHeit

B) a51eKTpOHOB Ha BHEIIHEM YHEPTEeTHUYECKOM YPOBHE

I') anexTpoHOB

2. B psany xumudeckux 3meMeHToB Li—-Be—B—-C metammnueckue cBOWCTBa:

A) ycunusarorcs

b) ocmabeBarot

B) He MensttoTcs

I') u3MeHsI0TCS TEpUOIUIECKH

3. K s-nyiemeHTaM OTHOCHUTCS:

A)K

b)S

B) Fe

I Br

4. Ilyrem coenuHeHHUs: aTOMOB 1o HoMepoM 11 u 17 oOpa3yercst BEMIECTBO ¢ XUMUUYECKON
CBS3BIO:

A) noHHoM

b) xoBaneHTHO! NOISAPHOI

B) xoBasIeHTHOM HETIOISAPHOU

I') metannnueckoit
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WHCTpyKIKA: yCTAaHOBUTE COOTBETCTBHE.

5. {l.xomnM4ecTBO JIIEKTPOHOB B aroMme; 2.KOJIMYECTBO DSHEPreTHYECKHX YpPOBHEH; 3.
KOJINYECTBO AJIEKTPOHOB Ha MOCJIETHEM JHEPIeTUYECKOM YpPOBHE; 4.KOJIMYECTBO MPOTOHOB B sizipe
aToMa} COOTBETCTBYET

A) HOMEpY IIeproaa

b) Homepy rpymiib

B) nopsiakoBomy HOMEpY

6.{1.xopuay Oapwus, 2.a1masy, 3.CEpPHON KUCIIOTE } COOTBETCTBYET

A) nOHHasE XUMUYECKas CBSI3b

b) xoBaneHTHas nmoysgpHas XUMHUYECKas CBSA3b

B) xoBanieHTHAas HEMOJIIPHAsI XUMUYECKasl CBSI3b

I') koBasieHTHAs CBS3H

7. {l.ca3p, oOpa3oBaHHas 3a cCuUeT 0Opa30oBaHMs OOIIMX D3JICKTPOHHBIX TMap; 2.CBS3b,
oOpa3zoBaHHas 3a cueT 00OOIIECTBICHUS BAJICHTHBIX AJIEKTPOHOB; 3.CBSI3b, OOpa3oBaHHAs 3a CUET
AIIEKTPOCTATUYECKUX CUJI PUTSKCHHSI} HA3bIBACTCS

A) noHHoi

b) Mmeramnunueckoit

B) xoBasieHTHOM

8. {1.B mopsimke BO3pacTaHUs METAUTMYECKHX CBOWCTB; 2.B TOpSIAKE yOBIBaHHS paanyca

aTOMOB; 3.B  TOPSAJAKE  BO3pacTaHWS  KHCIOTHBIX  CBOMCTB  JISTyYHMX  BOJOPOHBIX
COCTMHEHUH | JIEMEHTHI PACTIONIOKEHBI B PSAY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL I

9. Kakoe u3 cyxnaenuit BepHo 1is1 aneMeHToB {1.VA rpynmsi , 2.IVA rpynmnsl, 3.1A rpynmbi}
A) obmas hopmyna geTydero BogopoaHoro coeaquuenus RH4

b) He 00pa3yioT JIeTyurx BOJOPOIHBIX COCTUMHEHUN

B) 1o 3aBepieHus SHEPrETHYECKOTO YPOBHS HE XBAaTACT TPEX IMEKTPOHOB

Tabnuua Gpopm TECTOBBIX 3a1aHUI

KommuiexT onenounsix 3aganuili Ne2 no Pasneny 2. OcHOBBI cTpoeHMs BemiectBa Tema 2.1.
CrpoeHrie aTOMOB XMMHUYECKHX 3JIEMEHTOB U ITPUPOJa XUMUUECKON CBsI3U (AyauTopHas pabora).

Bapuanr 1.

WHCTpyKIMsA: yCTaHOBUTE COOTBETCTBHE.

1.CootHecure:

Ha3BaHME BEILECTBA! THUII CBSI3U:

1) xnopun kanus a) MIOHHAs

2) KHCIIOPOT 0) KOBaJICHTHAS
HETOJISIpHAS

3) Mmarauit B) METaJUTMYeCKas

4) xnopun pochopa (I1I) I') KOBaJEHTHas
HoJIIpHas

5) okcua HaTpus

6) TeTpaxyiopMeTaH

Wuctpykuus: BeIOEpUTE OMH MPABUIBHBIN OTBET.

2. Mexy aToMaM# KaKuX 3JIEMEHTOB XUMHYECKasi CBA3b Oy/IeT UMETh HOHHBIN XapakTep?
a) Nu O; 0) Siu Cl; B) Nau O; r) P u Br.

Bapuanr 2.

WNHCTpyKINA: YCTAaHOBUTE COOTBETCTBHE.

1.CootHecure:

Ha3BaHME BEIECTBA: THII CBSI3U:
1) xnopoBomopoa a) MOHHAas
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2) menb 0) KOBaJICHTHAsI HETIOJIAPHAs
3) cepa KpUCTaITHYECKAst B) METaJUTMYeCKas

4) ¢ropun HaTpus I') KOBaJEHTHas MOJIApHast
5) oxcun Gapust

6) MeTaH

WucTpykuus: BEIOEpUTE OJMH MPABUIHHBIN OTBET.
2. Mexay aToMaMy KakuX 3JIEMEHTOB XMMHYECKast CBA3b OyJeT UMETh HOHHBIN XapakTep?
a)LiunF; 6)OuC; B)SucCl; r)Siu H

KommnekT ouenounsix 3ananuii Ne3 no Pasgemy 2. OcHOBBI cTpoeHMs BemiecTBa Tema 2.2.

[Tepunonnueckwuii 3akon u [ICXD J[.1. MenaeneeBa (AyauTopHas paboTa).

aroMa

aTroMa

aroMa

aroMa

WHcTpykuus: BbIOEpUTE OMH WIM HECKOJIBKO MPABUIBHBIX OTBETOB.
1. YBenuueHue nopsaKOBOro HOMEpA 3JIEMEHTA B IIIaBHOW MOJATPYIIIE COMPOBOXKIACTCS:
1) Bo3pacTaHueM pajauyca aromMa U yBEJIMYEHHUEM OTHOCHUTEIBHOW 3JIEKTPOOTPHULIATEIbHOCTU

2) yMEHBIIEHUEM paJilyca aToMa U YBEJIUYEHHEM OTHOCUTENIBHOM 3JIEKTPOOTPULIATEIbHOCTU
3) BO3pacTaHMEM paguyca aToMa U YMEHbIIEHUEM OTHOCUTENIBHOM 3JIEKTPOOTPULIATEIbHOCTH
4) yMeHbILIEHNEM pajnyca aToMa U YMEHbIIEHUEM OTHOCUTEIBHON AIEKTPOOTPULIATEIbHOCTU

2. B psny anementoB Na — Si — Cl:

1) panuyc aTroma yBelIHUHUBAETCS

2) YBETMYMBAETCS YUCIIO BAJICHTHBIX 3JIEKTPOHOB

3) paaryc aTomMa HE MEHSIETCS

4) yMEHbIIAETCS YUCIIO BAJICHTHBIX 3JIEKTPOHOB

3. Uucino sHEpreTUYecKuX YpOBHEH, 3aHATHIX JIEKTPOHAMH, PA3JIMYHO B aTOMaxX 3JIEMEHTOB,

pAacIOJIOKEHHBIX B PALY:

I)N—P—As
2)N—O—F
3) Fe — Co — Ni
4)Li— Be—B

4. DneMeHThI TJIaBHOW MOATPYIIbI IEPUOIUYECKON CUCTEMBI PACTIOJIOAKEHBI B PALY:
1) Mn— Te — Re

2) Fe— Co — Ni
3) Cu— Ag—Au
4)B—Al—Ga

5. B rnaBHbIE NOATPYIIIBI IEPUOIUYECKON CUCTEMBI BXOISAT:

1) TONBKO S-DIIEMEHTHI

2) TOJIBKO P-3J11€MEHTHI

3) TosbKO d-37eMEHTHI

4) S— ¥ p-3IeMEHThI

6. V3 npuBeAEHHBIX TPUMEPOB HEMETAIINYECKNE CBOMCTBA CUIIBHEE BCETO BBIPAYKEHBI Y:
1) cenena

2) Kkuciaopoaa

3) cepnl

4) Temnypa

7. MeTamindecKkue CBOMCTBA MPOCTHIX BEIIECTB YCUIUBAOTCA B PSIAY:
1) Ge— Sn—Pb

2)C—N—O

3)Ge—Si—C

4) Ba— Ca—Be
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8. Jlnst Gapust M Kanusi BEpHO, UTO:

1) onn 06pazyroT aMpOTEpHBIE OKCHUIBI

2) oHHM 00pa3yIOT KHUCIOTHBIE OKCH/IBI

3) uX MpoCThIE€ BELIECTBA — HEMETAJLIbI

4) UX TUAPOKCUJIBI POSIBIISIIOT OCHOBHBIE CBOMCTBA

9. KucnotHble OKCUJ ¥ THAPOKCU XapaKTEPHBI Il 000MX 3JIEMEHTOB psijia:

1) S, Mg

2) Li, CI

3)C, P

4) Be, Al

10. B psay oxcunoB N205 — B203 — Li20 xuMuveckne CBOWCTBA MEHSIOTCS:

1) oT aMmbOTEPHBIX K KHCIOTHBIM

2) OT OCHOBHBIX K KHCJIOTHBIM

3) OT KHCIOTHBIX K OCHOBHBIM

4) ot aMOTEPHBIX K OCHOBHBIM

11. OcHOBHBIEC CBOWMCTBA YCUIUBAIOTCS B PIAY:

1) Mg(OH)2 — Ca(OH)2 — Ba(OH)2

2) NaOH — Mg(OH)2 — AI(OH)3

3) Ca(OH)2 — Mg(OH)2 — Be(OH)2

4) KOH — LiOH — AI(OH)3

12. J1nsa psna snementoB P — S — CI BepHo, uToO:

1) popmyna ux Beicmiero okcuaa R207

2) KHCIIOTHBIE CBOMCTBA X BBICIIUX TUPOKCUIOB YCUIIUBAIOTCS

3) HeMeTaJUTMUecKas aKTUBHOCTh MPOCTHIX BEIIECTB OcIabeBaeT .

4) HeMeTalTn4ecKast aKTHBHOCTh MIPOCTHIX BEIIECTB YCUITUBACTCS

5) oHu He 00pa3yIOT BOJOPOIHBIX COCTMHCHUI

13. B arome anemenTa Ne 9:

1) 9 HEHUTPOHOB B sAzIpe

2) 9 IpOTOHOB B sAZIpe

3) 9 271eKTPOHOB B IEKTPOHHOU 000JI0UKE

4) 9 sHepreTu4ecKuX ypoBHEHN

5) 9 271eKTPOHOB Ha BHEUTHEM YHEPTETUYECKOM YPOBHE

WHCcTpyKIIKs: YCTAaHOBUTE COOTBETCTBHE.

14. YcTaHoBUTE COOTBETCTBUE MEKY IMOJOKEHUEM DJIEMEHTA B NMEPUOAUYECKON CUCTEME U
CBOMCTBOM €r0 MPOCTOTO BEIIECTBA:

[TonoxeHune anemeHTa

A) 2 nepuog, VIA rpynna

b) 3 nepuon, VIIA rpymnma

B) 4 nepuog, IA rpynmna

I') 2 mepuon, IVA rpynma

CBOICTBO MPOCTOTO BENIECTBA

1) metamn

2) HEeMeTaJlI

15. [Inst ameMeHTa a30T CpaBeJIMBO, YTO:

1) ero nmpocToe BeIecCTBO — METaJLI

2) popmymna Beicmiero okcuaa — N205

3) ero nNpocToe BeIeCTBO — HEMETAILT

4) popmyna BogopoaHoro coenquuenns — NH

5) BBICIIMI OKCHJI IPOSIBIISIET OCHOBHBIE CBOMCTBA

KommiexT ouenounbix 3aganuii Ne4 no Pazneny 2. OcHOBBI cTpoeHus BemecTBa Tema 2.2
[lepuonuueckuii 3akoH W nepuoaudeckass cucrtema osneMeHtoB J[.M. Mennaeneesa
(AynutopHas pabora).
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Bapwuanr 1.

WHcTpykuus: npu BeIMoJHEHNH 3aJaHuid A1-A9 BpIOepuTe 01MH NPaBUIIbHBINA OTBET.
A1l. KakoB ¢u3nueckuii CMBICT TIOPSIKOBOTO HOMEpPa XMMUYECKOTO dJIeMeHTa?

A. 3TO 4MCII0 HEUTPOHOB B aTOME

b. 3T0 OTHOCUTENBHAS AaTOMHAs Macca

B. 3TO 4uKc0 3HEpPreTHYecKX ypoBHEHN B aToMe

I'. 5TO yKcIO0 MPOTOHOB B SApE

A2. B manom nepuojie HaXOIUTCS:
A. kanbuuii b. 30moto B. Xnop I'. xene3o

A3. B psany Na —K — Rb meramueckue cBOCTBa: A. yMEHBIIAIOTCS
b. yBennunBarotcsa B. He u3mensitores . cHavana yBeIMYMBaIOTCS, a 3aTEM YMEHBIIIAIOTCA

A4. 3apsg sapa 1 HyKJIIOHHOE YUCI0 aToMa Mg paBHBI COOTBETCTBEHHO:
A.+12u24b. 3 u24B.+24u 12T. +12u 20

AS. Atom dochopa umeer cieayroiiee pacrnpeaeieHue 3EKTPOHOB 0 YHEPTeTHUECKUM
ypoBHAM: A. le,8¢e,5¢ b. 2¢e,6e,5¢ B. 2¢,8¢e,3e I'. 2¢,8¢,5¢

A6. Chepuueckyro popMy UMEIOT OpOUTATIH:
A. s- anekpoHoB b. d- anekponoB B. p- anekponos I'. f- anekponon

A77. XUMHUYECKUI IIEMEHT, KOTOPBII UMEET 14 3JIEKTPOHOB ITO:
A. Azot b. Kpemunii B. Amomunnii B. Kucnopon

A8. B moarpynme All Haxonutcs xumuueckuii snemeHT: A. Li b. Be B. Zn

A9. 3apsin sapa aroma paccuutai: A. H. bop b. D. Pezepdopa B. I'. Mo3znu
[Tpu Bemonnennu 3aganuii A10-A12 BeIOepuTEe HECKOJIBKO MPABHIIBHBIX OTBETOB.

A10. MHCTpYKIUS: YCTAaHOBUTE COOTBETCTBUE 3JIEKTPOHHAS (POPMYJIa YaCTUIBI XUMUYECKUI
JJICMCHT.

A. 1s2 1. Yrnepon

b. 1s2 2s22p6 2. Azot

B. 1s2 2s22p3 3. I'enuit

I'. 1s2 2s2 4. Heon

All. MHCTpyKIMS: YCTAaHOBUTE COOTBETCTBHE HEOPraHUYECKOE BEIIECTBO XHMHYECKOE
COCIMHEHUE

A. Comnp 1. N205

b. Kucnotssriii okenp 2. CaCl2

B. OcHoBHEI okcup 3. ZnO

I'. Amdorepnsrii okcun 4. BaO

Al12. WHcTpyKnMs: YCTaHOBUTE COOTBETCTBHE: XHMMMUECKHH D3JIEMEHT, KOJIMYECTBO
SHEPreTUYECKUX ypaBHEN
A. @top 1. Onun

b. Cepa 2. /Ia
B. Bogopon 3. Tpu
I'. Kanuii 4. Yetbipe
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WNHcTpykius: npu BeimosHeHnH 3agadnii Bl u B2 moapoOHO 3anummTe X011 €ro pemeHnii u
IIOJIY4YCHHBIN

pe3yabTaT

Yacts 2

B1. [lath XapakTepuCTUKYy XUMUYECKOMY 3JeMeHTYy Neb 1o 11any.

B2. Jlatp omnpeneneHue TepMHHAM: XHUMHUYECKUH S3JIEMEHT, NEPUOJ,, H30TOMbI, JaTh
(bOpMYITHUPOBKY MEPUOANIECKOTO 3akoHa (MeHeneeBcKast).

Bapuant Ne2

WHcTpykuus: npu BeIMoJHEHNH 3aJaHuid A1-A9 BeIOepuTe 01MH NPaBUIIbHBINA OTBET.

A1l. KakoB ¢u3nueckuii CMBICT TTOPSIKOBOTO HOMEpPa XMMUYECKOTO dJIeMeHTa?

A. 3TO 4MCII0 SHEPreTHYECKUX ypoBHeEH b. aTo 3apsan atoma

B. 310 oTHOCHTENBHAS aTOMHAs Macca ['. 3TO YKCII0 HEUTPOHOB B SIAPE

A2. B 6onbmiom nepuojie Haxoautes: A. xanpiwii b. Hatpuii B. Xnop I. azor

A3. B pany C — N— O Metaiuinueckue cBoiicTBa: A. yMeHbInaloTcss b. yBennuuBarotcs B.
HE U3MEHsI0TCs [, cCHavana yBelMunuBaroTCs, a 3aT€M YMEHBILAIOTCS

A4. 3apsp sapa 1 MaccoBOE YKCIIO aToMa Br paBHBI COOTBETCTBEHHO:

A.+12u80b.+35u80B. t35u 121" . +12u 35

AS. ATOM alTFOMUHHSI UMEET CIIEIYIOIIECE PACTIPEACICHUE AIEKTPOHOB 10 SHEPreTUYECKUM

YPOBHSIM:

A. 1e,8e,5¢ b. 2¢,6e,5¢ B. 2¢,8¢,3e I'. 2¢,8¢,5¢

A6. I'anTeneoOpazHyto GopMy UMEIOT OpOUTAIIH:

A. s- anekponoB b. d- anekponos B. p- anekponos I'. - anexponos

A77. XUMHUYECKUH IIEMEHT, KOTOPBII UMEET 12 3JIEKTPOHOB ITO:

A. Yraepon b. Marnuii B. Amomunuii B. Kpemuuii

A8. B nmoarpymmne I1b Haxomutcst xumuueckuii anement: A. Li b. Be B. Zn

A9. Snepnyro monens atoma npemioxui: A. H. bop b. D. Pezepdopa B. I'. Mo3znu

[Tpu Bemmonnenun 3aganuii A10-A12 BeIOeprTE HECKOJIBKO MPABUIIBHBIX OTBETOB.

A10. MHCTpYKIIMSI: YCTAHOBUTE COOTBETCTBUE AJICKTPOHHAS (OpMYysa YaCTUIIBl XUMHUYCCKUN
DIIEMEHT.

A. 1s22s22pl 1. drtop

b. 152 2522p63s23p6 2. bop

B. 1s2 2s22p5 3. Apron

I'. 1s2 2522p2 4. Yrnepon

All. HWHCTpyKIMS: YCTaHOBUTE COOTBETCTBHE HEOPraHWYECKOE BELIECTBO, XUMHYECKOE
COEJIMHEHHUE.

A. Comnpb 1. SO3

b. Kucnotssriii okeup 2. BaClI2

B. OcHoBHEIN okcup 3. AI203

I'. Amdorepnsrii okcun 4. CaO

Al2. HWHCTpyKUHMs: YCTaHOBUTE COOTBETCTBHE XHUMHYECKHA AJIEMEHT, KOJUYECTBO
JHEPreTUYECKUX YPOBHEH.

A. Aszot 1. Oqun

b. ®ocdop 2. Isa

B. I'enuii 3. Tpu

I'. Kanbmuii 4. Yetsipe

Yacte 2. UHCTpyKIMs: npu BhIOMHeHMU 3ananuii Bl u B2 moapoOHO 3amummTe Xoa ero
pELLICHUI U TTOJTyYEHHBIA pe3yJbTarT.

B1. JlaTp xapakTepucTUKy XUMHUECKOMY 1eMeHTy Nell no miany.

B2. [late ompeneneHne TEpMHUHAM: aTOM, TpPYINa, W30TONbBI, JaTh (OPMYIHUPOBKY
MEePUOIUYECKOr0 3aKOHa (COBpEMEHHas!).
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Kommnekt oneHounbix 3amanuii No5 nmo Pazgeny 3. CtpoeHue M CBOMCTBA HEOPTraHMYECKHUX
BemecTB Tema 3.1 Knaccudukamusi, HOMEHKIaTypa M CTPOCHHE HEOPTaHWYECKHX BEILECTB
(AynuTopHas paboTa).

Oxkcuapl. Onpenenenne, cOCTaB, HOMEHKIATYPA M KJIACCU(DUKALIIS

1. U3 mepeuns: NaOH, MgO, HCI, CO, HNO3, CO; - Bpmummute (HopmMyibl OKCHIOB,
HA30BUTE MX U BBIYUCIIUTE MOJISIPHBIE MAaCChI

2. U3 mepeuns: NaCl, SO;, Na,O, Al(OH)3, H3PO4, SO3 - Beimumimte HopMysasl OKCHIIOB,
HA30BUTE MX U BBIYUCIIUTE MOJISIPHBIE MAaCChI

3. U3 mepeuns: H,SO3, N,O, CaO, Mg(OH)2, K3PO4, N2O3- BeimumuTe GOpMyIIbl OKCHIOB
¥ Ha30BUTE MX. He mpoOM3BOAS BBIYUCICHUM, ONPEACTUTE.B KAKOM M3 OKCHIOB MaccoBas MO
KHCJIOPO/Ia HanOOJIbIIIasl.

4. U3 nepeuns: MgSQOy, Cl,0, K,0, Fe(OH)3, HBr, Cl;07 - Bommumute GopMysibl OKCHIIOB U
Ha3oBUTE uX. Onpenennure Maccy KaxkJ10ro OKCuaa KojanuectBom Bemectna 0,1 MoJib.

5. CocraBbTe (POpMYIIBI yKa3aHHBIX OKCHJIOB:

a) okcua nutus 0) okcua pocedopa (I11) B) okcna azora (V) 1) okeun yraeponaa (I1)

Jlis oxcuaa, oOpa30BaHHOTO aTOMaMU MeETallia, BBIYUCIINTE, KaKOe KOJIMYECTBO BEIECTBA
ero cootrBeTcTBYyeT Macce: a) 30r;6)451;B) 90T

6. CocraBbTe (POpMYIIBI yKa3aHHBIX OKCHJIOB:

a) okcua Maruus, 0) okcun docdopa (V); B) okcup azota (III) 1) okcua xmopa (1)

s okcuma, OOpa30BaHHOTO aroMaMH HEMeTa/lla B BBICHICH CTCIEHH OKHUCIICHUS,
OTIPENIeTTUTE, CKOJIBKO aTOMOB HEMETaJlIa U KUCJIOpo1a coaepKuTes B 0,5 MOJIb €ro.

7. CreneHb OKHCIEHHS +3 aTOMbl HEMETAJUIOB MPOSBISIOT B KAXIOM W3 JBYX OKCHJIOB,
(hOpMYJITBI KOTOPBIX:

a) C1207 n P205 6) A1203 n PgOg B) B203 n N203 F) F6203 n NgOg Breraucnoure mMaccel
1,8 10% MOJIEKYJI TUX OKCHIOB

8. CreneHb OKHCICHHS +2 aTOMbl META/UIOB NPOSBISIOT B KaXKIOM U3 JBYX OKCHIIOB,
dbopmyrsl koTophix: a) NO u Na,O 6)CO2u MgO B)CO u FeO r)Mgo u CaO Beraucnure mMaccol
3TUX OKCHJIOB KOJIMYECTBOM BeriecTBa 0,5 MOJIb.

0. CocraBbTe XUMUYECKHE hopmyIbI OKCH/IOB: a)
P+3xOy 6)Mn+7x0y 13)C1+7XOy r)SiMxOy Jlist okcuma, oOpa3oBaHHOTO aTOMaMU METajlia, BBIYHCIUTE
Maccy, COOTBETCTBYIOIIYIO KOJIMYECTBY BEIIECTBA 2 MOJIb.

10. B mepeune: KOH, NaHSOy4, N2Os, H;S, SO,, Ca(OH),, CaCl; - unciio okcumaoB paBHO:

a)16)2B8)3r)4

Kommnekt onenounbix 3amanuii Ne6 nmo Pazgeny 3. CtpoeHue UM CBOMCTBA HEOPTaHMYECKHUX
BemecTB Tema 3.1 Knaccudukamusi, HOMEHKIaTypa M CTPOCHHE HEOPTaHMYECKHX BEILECTB
(AynuTopHas pabota).

Ocnosanug. Onpenenenne, COCTaB, HOMEHKIIATYPA M KJIACCU(DUKALIHS

1. U3 mepeuns: Ca(OH),, MgO, Na,COj3, LIOH, CO;, Mg(OH); - Beimurimre GopmMysi
OCHOBaHUM, HA30BUTE UX U BHIYUCIUTE MOJISIPHBIC MACCHI.

2. U3 nepeuns: Fe(OH)3, Mg(OH),, KOH, H,SO4, LiOH, NaOH - BeimumuTe GopMyIisi
OJIHOKHCJIOTHBIX OCHOBaHWN M HA30BUTE MX. He mpou3BO/s BBHIYUCICHHMA, OMPEIEIIUTE, B KAKOM W3
ATUX OCHOBAHHMI MacCOBasl I0JIS KUCIOpOa HauOoIbIIasl.

3. U3 nepeuns: Ca(OH),, Fe(OH),, NaOH, Mg(OH),, HNOs3, Al;0O3 - Beimutmte GopMyJisi
MHOTOKHMCJIOTHBIX OCHOBaHUW M Ha30BUTE WX. PaccumTaliTe mMaccy OJHOrO M3 3THUX OCHOBaHUU
konnuecTBoM BemectBa 0,125 MoJb.

4. U3 mepeuns:Fe(OH),, Ba(OH),, NaOH, H3PO4, N,Os, KOH - BemumuTte GopMyiasl
PacTBOPUMBIX B BOJIE OCHOBAaHUH M HA30BUTE MX. BBIUHCINTE, KAKOE KOIMYECTBO BEIIECTBA KAXKIOTO
W3 TUX OCHOBAHMI COCTaBisieT 96 T.

5. U3 mepeuns: NO, KOH, Mg(OH),, K;SO4, Fe(OH),, N,Os, Mn(OH), - Bbimummte
(dbopMyJIbI HEpACTBOPUMBIX B BOJIE OCHOBAaHWM M HA30BUTE WMX. PaccumTaiiTe Maccy OJHOTO W3 3THX
OCHOBaHMI KOJNYECTBOM BemiecTBa 1,5 MOJIb.
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6. CocraBbTe (POpMYIIBI YKa3aHHBIX OCHOBAHHIA:

a) TUAPOKCHUIA TUTUS 0) TUIPOKCUIA MATHUS

B) runpokcuna xxenesa (II) r) rugpokcuaa xxenesa (I11)

7. B mnepeune: Fe,O3, Ca(OH),, CaSO,4, CaH,, KOH, K3S, LIOH - gucmo dopmyn
OCHOBAaHUH PABHO:

a)30)4 B) 2 1) 1 HazoBuTe 3T OCHOBAHUH.

8. CocraBbre (hopmynsl ruapokcunoB menu (II), xamus, mapranna (II), Gapus. Ykaxure,
KaKHe U3 HUX SBJISIOTCS HEPACTBOPUMBIMHU OCHOBAHUSIMH.

9. CocraBbTe (hOpPMYIBI THAPOKCUIOB CTPOHIIUS, MarHUS, HATpHsI, Oapusi. YKaKUTE, KaKue u3
HUX SBIISIOTCSI MHOTOKHUCIOTHBIMU U PACTBOPUMBIMU OCHOBaHUSIMHU.

10. B mepeune: NaOH, Fe(OH),, KOH, Cu(OH),, C2,Hs0OH, HOH, Mg(OH); - uucio:

a) mejaoYel paBHo ....... ; 6) HEpaCTBOPUMBIX OHOBAHHH PaBHO ....;

B) THIPOKCHUJIOB PABHO ...; T') OAHOKUCIOTHBIX OCHOBAHUU PABHO ...

KommnekT onenounsix 3aganuii Ne7 no Paspeny 3. CtpoeHue n cBONCTBAa HEOPTaHMUECKUX
BemectB Tema 3.1 Krnaccuduxaius, HOMEHKIATypa M CTPOCHHE HEOPTaHWYECKUX BEIECTB
(AynutopHas pabora).

Kucnotsl. Onpesnenenue, cocra, kiaccudukanys, HOMEHKIATYpa U CTPYKTYPHBIE (hOPMYIIbI

1. U3 mepeuns: HPO;, H,;SO4, H3PO,, HNOj;, H;SO3- Bemmmure dopmyny
oprodochopHO KUCTOTHL. 3anuimuTe GopMysy ee KUCIOTHOTO OCcTaTKa, Ha30BUTE ero. Onpenenure
Maccy opToochopHO KUCIOTHI, KOTOPasi COJIEPKUT CTOIBKO K€ MOJIEKYJI, CKOJIBKO UX B 36 T BOJBI.

2. U3 mepeuns: H,S, H,SO4, H3PO4, H,CO3, H2SO3 - BemmmuTe dopmyny cepHOH
KHUCTIOTHI. 3amumuTte GopMyiTy ee KUCIOTHOTO OCTaTKa, Ha30BUTE ero. OmpeaenuTe MacCoBbIC JOTU
BCEX 2JIEMEHTOB B CEPHOM KUCIIOTE.

3. 13 BOCbMH aTOMOB COCTOHMT MOJIEKYJa KHCIOTHI: a) a30THOH 0) yroibHOW B) CEpHOU T)
oprodochopHoit

413 mepeuns: HNOj3, H,SO3, HCI, H3PO,4, HNO,, Mg(OH);- Bbimumute (GopMyiisi
OJIHOOCHOBHBIX KHCJIOT U Ha30BUTE UX. J[JI OHOOCHOBHOW OECKHUCIOPOIHOMN KUCIOTHI BBIYUCIUTE
KOJIMYECTBO BEII[-Ba M YUCJIO MOJIEKYII, €CJIM MAcca 3TOM KUCIOTHI COCTaBIseT 7,3 T

5. U3 mepeuns: H,COgz, HI, H3PO,4, HNOg3, H,S, AI(OH)3- Bbmmwumure (opMyisi
MHOTOOCHOBHBIX KHUCJIOT ¥ HA30BUTE UX.

6. @opMysbl KHUCIOTHBIX OCTaTKOB CEPOBOJIOPOJHON, CEPHUCTOM M CEPHOM KHCIOT
COOTBETCTBEHHO 3aIMCAHBI B PSAY:

a) SO3%, $%, S04 6) $,05%,504%, $*' B) $%,503%, SO4¥ 1) SO5%, $,05%, S

HazoBuTe KUCIOTHBIE OCTAaTKH 3TOTO psifa W 3amUIIUTE (POPMYIBI COOTBETCTBYIOIIUX WM
KHCJIOT.

7. ®OpMyJIbl KHUCIIOTHBIX OCTAaTKOB YIOJIBHOW, XJIOPOBOJOPOJHOM M KPEMHHMEBOM KHCIIOT
COOTBETCTBEHHO 3alMCaHbI B PAAY:

a) CO5%, CI', Si03% 6) ClO,", Si0s%, CO3% B) SO3%, CI', SiO3? 1)CI',Si05%, CO5%

HazoBuTe KUCIOTHBIE OCTaTKM 3TOTO psfa W 3amUIIUTEe (OPMYJbl COOTBETCTBYIOIIUX WM
KHCTIOT.

8. dopmynbl OKCHIA, OCHOBAHHWA, KHUCJIOTHI 3amucaHbl B psaxy: a)BaO, Fe(OH),,
NaN03 6)P205, MgO, HN03 B)SOg, Mg(OH)z, HCI r)NaOH, CaO, H3PO4

9. YcraHOBHTE COOTBETCTBUE:!

Xumuueckasn popmyna Knacc sewgecmsa

A) P,05 1) ocHOBaHue

b) Sg 2) kucnora

B) Mg(OH); 3) okcun

I') H,CO3 4) mpocToe BemecTBo

KommuiekT oneHounsix 3aganuil Ne§ no Pasgeny 3. CtpoeHue U CBOWCTBAa HEOPraHMYECKHUX
BemectB Tema 3.1 Krnaccudukaius, HOMEHKIATypa M CTPOCHHE HEOPTaHWYECKUX BEIECTB
(AynutopHas pabora).
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Conu. Onpesnenenue, cocTaB, HOMEHKIIATYpa U Kiaccuukaims

1.3 nepeuns: CaCO3, MgO, NaOH, NaCl, K3PO4, H2SO, - Beimumute hopmysasl coseii u
HA30BUTE HX.

2. Hanummure ¢opmynbsl BEIIeCTB: KPEeMHHUEBOW KHCIOTHI, HUTpara skenesa(lll), oxcuma
HATpUS, THAPOCUIINKATa Kanus. Ha30BUTE KIacchl BEIIECTB.

3. U3 mepeuns:: H,SO4, N2Os, Ca(OH),, H,S, MgO, K3PO4, Fe(OH),, AICI; - BoimummTe
(dbopMyIIEI: a) OKCUIOB 0) KHCIOT B) OCHOBAHUH T') COJICH.

HazoBute Bce BemiectBa. Jlyis okcujga, oOpa3oBaHHOIO aToMaMH HEMeETallja, BBIYUCINUTE
Maccy nopuuu, coaepxarieit 2,4 - 10% MOJIEKYJL.

4. Conb, B (hopmyse KOTOpPOH ykazaHO 9 aTOMOB, - 3TO: a) HUTpAT Kajblus O) cymbdar
MarHus B) KapOoHat Kaiblus ) oprodocdar xanus. Hanummmre GopMynbl yka3aHHBIX COJICH.

5. Hamumure xumuueckue (GOpPMyNBI CpeaHUX COJeH, O0Opa3OBaHHBIX HATpUEM U
CEpPOBOJIOPOIHOM, a30TUCTOM M cepHOM Kuciotamu. HazoBute 3T conmu. Omnpenenurte, CKOJIbKO
MOJIEKYJI COAEPKUTCS B 1,5 MOJIb @30TUCTOM KHUCTOTHI.

6. OO01miee 4nciI0 aTOMOB, YKa3aHHBIX B GOpMyIie THAPOKapOOHAaTa KaJlbIHs, PABHO:

a)906)78B)5T1) 11

PaccuuTaliite MaccoBbI€ JOJIM BCEX DIEMEHTOB B YKa3aHHOW COJIM.

7. Hanmumure xuMuueckne (HOpMyIbl KUCIIBIX COJIeH, 00pa30BaHHBIX HATPHUEM M YTOJLHOM,
CEpHOH U KpeMHHEBOH Kucnoramu. HazoBure atu conmu. Onpenennre, B KaKOW U3 YKa3aHHBIX COJIE
MaccoBast 10Jisl HaTpUs HauOoJbIIasL.

8. Conb, B (hopmysie KOTOpo yka3aHo 13 aTOMOB, - 3TO:

a) xJopua Maraus 0) cynbdat amromMunus B) HUTpat xene3a(lll) r) kapbonar natpus

Hanummre ¢popmynsl ykazaHHBIX conieil. Onpenennure, Kakoe KOJIMYECTBO BEIIECTBA XJIOPHIa
Marausi umeet maccy 119 r.

9. Hammmurte xumudeckwe (OPMYIBI BEIIECTB: TUAPOKapOOHATa KabIUs, XJIOPHIA
xkene3a(lll), okcuma azorta(V), oprodochopHON KHUCIOTHL. BBUHMCINTE KOJIMYECTBO BEIICCTBA H
YHCIIO MOJIEKYJI, €CIIi Macca OpTohocPOpHOIi KHUCIOTHI cOCTaBisieT 49 T.

10. Hanmumure opMysbl CpeIHUX B KUCIBIX COJiel, 00pa30BaHHBIX:

a) MIOHAMH MarHUs ¥ KUCIOTHBIX OCTATKOB YTOJIbHOU KHCIOTHI

0) MOHAMU KaJIUsI U KUCJIIOTHBIX OCTAaTKOB OpTO(ochHOpHOM KUCTOTHI

Hazosure 311 coinu.

KommuiekT onenounsix 3aganuil Ne9 no Pasgeny 3. CtpoeHue u cBOWCTBa HEOPraHMYECKHX
BemectB Tema 3.1 Krnaccudukainus, HOMEHKIATypa M CTPOCHHE HEOPTraHWYECKUX BEIECTB
(AynutopHas pabora).

WNHcTpyKIus: BBIOEPH OJIMH MPaBUIIBHBIN OTBET.

Bapmuanr 1.

1. K xkuciioraM OTHOCHTCS KaXKI0€ U3 2-X BEIECTB:

a) H,S, Na,COs3 6) K>,S504, Na,SO,4 B) H3PO,4, HNO; F) KOH, HCI
2. 'mppoxcuny meau (II) coorBercTBYeT hopmyna:

a) Cu,0 6) Cu(OH); B) CuOH r) CuO

3. ®opmyna cynbdaTa HATPHSL:

a) Nast4 6) NaZS B) N3.2803 F) Na28i03

4. Cpenu nepevyrcleHHBIX BEIIECTB KUCIOM COJBIO SIBIISETCS

a) TMIpUJ MarHus 0) THIpoKapOOHAT HATPHS

B) THIPOKCHU/T KAJIBIIUSI T) TUIPOKCOXJIOPU MEIH

5. Kakoii u3 aneMeHTOB 00pa3yeT KUCIOTHBIN OKCU?

a) CTpoHIUH 0) cepa B) KaIblIUiA T') MATHUMA

6. K OCHOBHBIM OKCHJIaM OTHOCHUTCSI

a) ZnO 0) Si0, B) BaOr) Al; O3

7. Oxcun yrinepoaa (IV) pearupyet ¢ KaXIbIM U3 ABYX BEIIECTB:
a) BOJIOM M OKCHJIOM KaJIbITUs

0) kucmopoaoM u okcusoM cepsl (IV)
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B) cyJib(haTOM Kalus U TUAPOKCHIOM HATPUS
) pocdopHOI KUCTOTONU U BOJOPOAOM
WNHCcTpyKIHs: yCTAaHOBUTE COOTBETCTBUE.
8. YcranoBHTE COOTBETCTBHE MEXTY (POPMYIION UCXOMHBIX BEIIECTB U MPOTYKTAMHU PEaKIUit

DopMyIIbI BELIECTB IIponyKThl B3aUMOAECUCTBUSA
a) Mg + HCl — 1) MgCl;

6) Mg(OH), + CO, — 2) MgCl; + H;

B) Mg(OH); + HCl — 3) MgCl; + H,0

4) MgCOs3 + H;
5) MgCO3 + H,0
Bapuanr 2.
WNHcTpyKIus: BRIOEPH OJIMH MPaBUIBHBIN OTBET.
1. K ocHOBaHUSAM OTHOCHUTCS KaXKJJ0€ U3 2-X BELIECTB:
a) H,0, Na,O 6) KOH, NaOH B) HPO3;, HNO3 r) KOH, NaCl
2. Oxcuny meau (II) cooTBeTcTBYET (hopmyrna:
a) Cu,0 6) Cu(OH); B) CuOH r) CuO
3. ®opmyna cynb(uTa HaATPHSL:
a) Nast4 6) NaZS B) N32803 F) Na28i03
4. Cpenu mepeyuCIeHHBIX BEIECTB KUCIION COJIBIO SIBIISIETCS
a) TUIpoKcu 6apus 0) THIAPOKCOKAPOOHAT KU
B) TUAPOKAPOOHAT MEJIU T) THAPHUJI KAJbIIUS;
5. Kakoii u3 a37eMeHTOB MOXKET 00pa3oBaTh aM(OTEPHBIA OKCH?
a) HaTpuii 0) cepa B) Gocdop ) aToMUHHIHA
6. K 0OCHOBHBIM OKCHJIaM OTHOCHUTCS
a) MgO 6) SOZ B) BgOg I‘) Alg 03
7. Oxcup HaTpUs pearupyeT ¢ KaXAbIM U3 IBYX BEIIECTB:
a) BOJIOM ¥ OKCHJIOM KaJIbIIHs
0) KUCJIOPOIOM U BOAOPOJIOM
B) Cy/ib(aTOM Kaliusi ¥ TUIPOKCUIOM HATPHSI
r) pocdopHoit kKucIOoTOM U oKcuIoM cepsbl (IV)
HNHcTpyKius: yCTaHOBUTE COOTBETCTBUE.
8. YcraHoBUTE COOTBETCTBUE MEXKIY (HOPMYION UCXOAHBIX BEIIECTB U MPOJTYKTAMHU PEaKIInii

DopMyIIbI BELIECTB IIponyKTsI B3aUMOAECUCTBUS
a) Fe + HCl — 1) FeCl,

6) Fe(OH), + CO,; — 2) FeCl, + H,

B) Fe(OH); + HCl — 3) FeCl, + H,0O

4) FeCO3; + H,
5) FeCO3 + H,0

Kommnekt onenounbix 3agannii Nel0 mo Pazneny 5. Kunetnueckue u TepMoaMHAMUYECKHE
3aKOHOMEPHOCTH NpoTeKaHus xumudeckux peakuuil Tema 5.1 CKOpocTh XMMHMUYECKHX PEAKIIMH.
Xumudeckoe paBHoBecrue (AyauTopHas padbora).

Bapuanr 1.

1. dakTop, HE BAUSIONIUNA HA CKOPOCTh XUMUYECKON peakIvu:

1) Hasnenue 2) Temneparypa 3) Konuenrpanus 4) ®@opma cocyna, B KOTOPOM MPOTEKAET
peakuus

2. C yBelIMuYEHUEM KOHIIEHTpPALlUU a30Ta B 2 pa3a CKOPOCTb IPSIMOM pPEaKIMH, YpaBHEHUE
koTopoi N2 (T)+02(1)«>2NO(T)

1) He usmenurcs 2) Yenuuutes B 2 paza 3) YBenuuutcs B 4 paza 4) YMenbmurces B 4 pasza

3. C yBenuueHHeM JaBjieHUA B 4 pa3 CKOPOCTh MNPSIMOM PEAKIHH, YPABHEHHE KOTOPOH
2CO(r)+02(r)«>2CO2(r), yBETHUUTCS B:

1) 4 paza 2) 16 pa3 3) 64 paza 4) 128 pa3

4. Tlpu nomeimeHun temreparypel Ha 10°C (TemmepaTypHblii Ko3((UIMEHT paBeH 2)
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CKOPOCTb XUMHUYECKOM pEaKuy yBEIUUUBACTCS:

lI)B2pa3a2)B4paza3)B8pa3z4)s 16 pa3

5. C yBenuyeHMEeM JIaBJCHHMS  paBHOBECHE OOpaTUMOW  peakUud, YypaBHEHHE
KOTOpOﬁ C2H4(r)+Hzo(r)<—>C2H5OH(r)

1) He usmenurcs 2) CmecTtuTcs B CTOPOHY HPOAYKTOB peakuuu 3) CMECTHTCS B CTOPOHY
UCXOJHBIX BEILIECTB

6. s CMEILEHUS XUMHYECKOIO paBHOBECHS oOparumoint peakuuu
250,(1)+02(r)«>2S03(1)+Q B CTOPOHY HUCXOAHBIX BEIIECTB HEOOXOAMMO:

1) YBenuuuts nasnenue 2) Ilosicuts Temneparypy 3) Ilonusuts temnepatypy 4) Beectu
KaTajau3aTop

7. lloBbllIeHHE TEMIEpaTypbl CMEIIAeT XHMHYECKOE PaBHOBECHE BIIPaBO B 0OpaTUMOMN
peaKkuuu, ypaBHEHUE KOTOPOH:

1) 2H, + O, < 2H,0+Q 2) SO, + H,0 «> H,S03 +Q

3) 2NO + O, < 2NO; + Q 4) CsH1g < C4Hg + H, — Q

8. CxopocTh XMMHYECKOH peakimu, ypaBHeHue kotopoit Mg+ 2HCI = MgCl, + H,1, npu
YMEHBIIIEHUN KOHIICHTPAIIMU KUCIIOTHI 3a Kaxasie 10 ¢ Ha 0,04 monb/n paBHa:

1) 0,00004 moub/(s1ec) 2) 0,0004 moub/(11ec) 3) 0,004 moaw/(11ec) 4) 0,04 Monb/(J1°C)

9. BbluucnuTte, Kakoe KOJHWYECTBO TEIJIOTHI BBIACIWIOCH, €CIM Cropeno 25 r yris?
Tepmoxumuueckoe ypaHeHue peakuuu: C + O, = CO, + 402,24 xJ{x

10.Kak cMecTUTCS XUMHUYECKOE paBHOBECUE TTPU U3MEHEHUU MTapaMETPOB B CUCTEME:

a) COCIZ(F) > CO(F) + C|2(r) -Q

MIpY YBEJIMYEHUU TEMIIEpPaTypbl, YBEIMUYECHUU JABJICHUS, YBEIUUYEHUN KOHIEHTPALlUU OKCHJIa
yraepoaa (11)?

Bapuanrt 2.

1. dakTop, HE BAUSIOMINA HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS:

1) JaBnenue 2) Konuentpauus 3) Temneparypa 4) [Ipupoaa pearupyromux BemiecTs

2. C yBelnMYeHMEM KOHIEHTpAllMM XJiopa B 2 pa3a CKOPOCTh pEAKIHH, YpaBHEHUE
koTopoit CO(r)+Cl2(r)=COClI,(T)

1) He usmenutcs 2) Yenmuuutes B 2 pa3a 3) YBenuuutcs B 4 paza 4) YMeHbmutTcs B 4 pasza

3. C yMeHblIEHWEM JaBl€HHd B 3 pa3 CKOPOCTb NPSIMON peakluu, ypaBHEHUE
KoTopoi N2(T)+O02(r)«>2NO(T), yMEHBIITUTCS B:

1) 3 paza 2) 9 pa3 3) 27 pa3z 4) 81 pa3

4. Jlns yBeNMYEHHs] CKOPOCTH XHUMHYECKON peakiuu B 27 pasza (TeMrepaTypHBIH
K03 (UIIMEHT paBeH 3) HAJ0 MOBBICUTH TEMIIEPATypy Ha :

1)30°C2)40°C3)50°C4)60°C

5. C yBenuyeHHEM [aBIICHUS pPaBHOBecHE OOpaTUMON peakIUH, YpaBHEHHE KOTOpPOU
CO(F)+2H2(F)<—>2CH30H(F) +Q

1) He usmenutcs 2) CmecTuTcss B CTOPOHY HNPOAYKTOB peakuuu 3) CMECTUTCS B CTOPOHY
UCXOJHBIX BEILIECTB

6. Js CMEILECHUS XUMHUYECKOIO paBHOBECHS obpaTtumon
peakmuu No(1)+3H2(1)«>2NH3(r)+Q B cTOpOHY IPOIYKTOB PEeaKIIU HEOOXOIMMO:

1) VBenuunts koHueHTpanuio NHs 2) ITobicuts TeMneparypy 3) IloBbicuTh naBieHue

7. lTloHmwkeHHwe TeMmIepaTypbl CMeEIIaeT XUMHUYECKOE pPaBHOBECHE BIIPAaBO B OOpaTHUMOM
peakLuy, ypaBHEHHE KOTOPOU:

1) 2NO(T) + O2(1) <> 2NO2(1) + Q 2) C2He(r) <> 2C(T) + 3H2(r) -Q

3) 2HB1(r) <> Ha(r) + Bra(x) — Q 4) 2HI(r) <> Ha(T) + I2(T)

8. CxkopocTb XUMUYECKON peakiuu, ypaBHEHUE kotopoir CaCO3 +
2HCI = CaCl; + CO; + H,0, npu ymeHbIIEHHH KOHIICHTPALMU KHUCIOTHI 3a Kaxkzabie 20 ¢ Ha 0,05
MOJIB/JT paBHA:

1) 2,5 monnw/(;1ec) 2) 0,25 mounb/(11ec) 3) 0,025 Monw/(11ec) 4) 0,0025 Moab/(J1°C)

9. HUcnonws3ys Ttepmoxumuueckoe ypaBHenue: 2H, + Oz = 2H,0 + 484 x/Ix, onpenenute
Maccy o0pa3oBaBIIICHCsS BOJBI, €CIIM B XOJI€ pEeaKIUU BbIETIIOCH 520 KJ[XK TEmIoTHI.
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10.Kak cMecTuTCS XMMHUYECKOE PABHOBECUE ITPU U3MEHEHHUH TapaMETPOB B CUCTEME:!
a) 2H,S ot 30, < 2SOz(r) + 2H,0 ot Q
P YBEIMYECHUH TEMIIEpaTyphbl, YMEHBIICHUH MJaBICHUS, YBEIMYEHUU KOHLIEHTpALUU
Kuciopoaa?

Kommnexkt oneHounsix 3azanuit Nell mo Pasgeny 7. Mertamisl n Hemeramisl Tema 7.1.
DU3NKO-XUMHYECKHE CBOMCTBA METAINIOB U HEMeTa/IoB (AyauTopHas pabora).

Bapmuanr 1.

2. Hanuimure ypaBHEHUsI pEaKIUid, C TOMOIIBI0O KOTOPBIX MOKHO OCYIIECTBUThH MPEBPAIICHUS

10 CXEME
Fe — FeCl, — Fe(NO3),; — Fe(OH), — FeO

Bapuanrt 2.

2. Hanumure ypaBHEHUS peaklUid, C MOMOILIbI0 KOTOPBIX MOXHO OCYILECTBUTH IIPEBPAILCHHUS
I10 CXEME

Ca — CaO —>Ca(OH)2 — Ca(NO3)2 - Ca3(P04)2

Kommnekt oneHounslx 3azanuit Nel2 mo Pasgeny 7. Meramisl n Hemeramisl Tema 7.1.
DU3NKO-XUMHYECKHE CBOMCTBA METAINIOB U HEMeTa/IoB (AyauTopHas pabora).

Bapuant 1.

Yactp A. 3aganus ¢ BBIOOPOM OJJTHOT'O BEPHOTO OTBETA.

1. IlpocToe BemecTBO — a30T — MOKET SABJIATHCS:

a) TOJIBKO BOCCTAHOBUTEJIEM B) TOJIBKO OKHCIIUTEIEM

0) OKHCIIUTETIEM U BOCCTAHOBUTEIIEM

2. ®opmyna BemiecTBa X B ypaBHeHuH peakiun: Cu+2H,S0,=CuSO4+X+2H,0:

a) Hz 6) SO; B) H2S 1) SO3

3. IlponykTOM TUApOIN3a caxapo3bl SABISIOTCS:

a) TII0Ko03a U (PyKTO3a B) BOAA U YIJICKUCIIBIN Ta3

0) TII0K03a M 3TAHOJI T) BOJA, TAHOJ U YTIICKUCIIBIN a3

Yacte b. 3aganust co cBOOOIHBIM OTBETOM.

4. CoctaBbTe (pOpMYIIBI BBICHIETO OKCHAA M THAPOKCHAA (KHUCIOTHI) AJIEMEHTA, B SiApe KOTOPOTO
coaepxkutcs 15 a5ekTpoHoB. Ha30BUTE 3TH BENIECTBA, YKAXKUTE UX XapaKTep.

5. CocTaBbTe ypaBHEHUS PEAKIIUNA CIACAYIOMIUX MTPEBPAILICHUN:

S— X—S03 - H,SO, —» X —S

6. lonmonuute ¢paszy: «B mepuose ¢ ymMeHbIICHHEM 3apsia siipa aToMa OT LIEJIOYHOr0 MeTaya K
raJIoreHy paguyc aTOMOB ...)».

Bapuant 2.

Yacte A. 3agaHusi ¢ BLIOOPOM OJTHOTO BEPHOTO OTBETA.
1. ITIpocToe BemecTBO — PTOP — MOXKET SBIATHCA:

a) TOJILKO BOCCTAHOBUTEJIEM B) TOJIBKO OKHCIIUTEIIEM
0) OKUCIIUTENIEM B BOCCTAaHOBHUTEIIEM

2. ®opmyra BemiecTBa X B YpaBHEHUU PEAKIINH:
2Fe+6H,S0,=Fe 2(804)3+X+6H201

a) Hz 6) SO; B) H2S 1) SO3

3. Yrnepos B3auMOICHCTBYET ¢ KaXKIBIM BEIIECTBOM TPYIIIIbL:
a) Bojopoa, okcua meau (II), Boga

0) KanbIIUi, OKCHJT CEPBI, CepHASI KUCIIOTA

B) KHCIIOPO, BOOpoI, okcuy sxene3a(ll)

T') a30T, CEPOBOJIOPO/I, ITAHOI,
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Yacte b 3aganus co cBOOOTHBIM OTBETOM.
4. CocrtaBbTe (OpMYJbI BBICIIEIO OKCHIA U THAPOKCHAA (KHCIOTHI) 3JIEMEHTa, B SApe KOTOPOro
conepxutcs 16 snexrponoB. HazoBuTe 3T BemiecTBa, yKaXKUTE UX XapaKTep.
5. CocTaBbTe ypaBHEHHS PEAKIIUN CIACAYIOMNUX MTPEBPAIICHHN:
Si — X — Na,SiO3— H,Si03 - X — Si
6. Hononuute ¢pasy: «B rpymme c yBennueHuem 3apsia sapa aToMa OT KUCIOpPOJa K TETypy
paguyc aTOMOB ...».

Kommexktr ounenounbix 3amanuii Nel3 mo Pazmeny 7. Mertamisl u Hemetauiel Tema 7.1.

OU3NKO-XUMHUYECKHE CBOMCTBA METAIIJIOB U HEMETAIIOB (AynuTopHasi paboTa).
WNHcTpyKIius: BBIOEPH OJIMH MPABUIILHBIN OTBET.

1. YUto U3 HMKE MEPEUUCIIEHHOTO0 COOTBETCTBYET CXEME aTFOMOTEPMHUYECKOrO IMpoliecca:

a) MnO2 + Al —

0)Al+C —

B) Al + NaOH —

2. KucnotHble cBoicTBa HanboJIee BEIPAXKEHBI y BBICIIETO THAPOKCUIA:

a) ¢pocdopa

0) a3ora

B) MBIIIIbsIKA

3. B xkakoM psiy MEeTauioB MPOUCXOIUT YMEHBIIICHUE aKTUBHOCTHU

a) Fe, Zn, Cd, Pb

0) Fe, Zn, Pb, Cd

B) Zn, Fe, Cd, Pb

4. ToapKO BOCCTAaHOBUTEIbHBIE CBOMCTBA a30T MPOSBIIAET B 3TOM COCIUHEHUU:

a) NH3

0) HNO3

B) N2

5. Kakyo posib urpaet aJroMUHUHN B aIFOMOTEPMUUYECKUX MIPOLIECCAX:

a) OKUCIIHTEIIS

0) KaTanuzaropa

B) BOCCTAHOBUTEIS

6. CKOJIbKO XUMHYECKHUX PJIEMEHTOB OTHOCATCS K HEMETaJJIaM:

a)ll

0) 22

B) 34

7. Kakoli MeTaJ1 BCTpedaeTcs B CaMOPOJIHOM COCTOSTHUM:

a) K

0) Ca

B) Ag

8. Hemerasibl:

a) XUMUYECKHE 3JIEMEHTHI, KOTOPbIE MOT'YT MPOSBISATH CBOMCTBA KaK OKHCIUTENS (IPUHUMAIOT

AJIEKTPOHBI), TAK U BOCCTAHOBUTEIIS (OTAAIOT JIEKTPOHBI)

0) XMMHYECKHE IEMEHThI, KOTOPBIE MPOSBIISAIOT CBOMCTBA TOJIBKO BOCCTAHOBUTENS (OTAAIOT

AJIEKTPOHBI)

B) XUMHUYECKHUE 3JIEMEHTBI, KOTOPbIE POSBIISIOT CBOMCTBA TOJBKO OKUCIUTENS (IPUHUMAIOT

AIIEKTPOHBI)

9. Kakoil MeTas Heb3s OYYUTh 3JIEKTPOJIM30M PacTBOpa:

a) Cu

0) Pb

B) Ca

10. ITpu B3amMo1eHCTBHH BBICIIIETO OKCHJIAa XJIOpa C BOJIOM 00Opa3yeTcst 3Ta KUCIOTa:

a) HCIO
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6) HC1O04
B) HCIO3
11. DToT MeTaNI pU BBICOKOM TEMIIEPATYPE BHITECHSET U3 BOJIbI BOJOPOLI:
a) Fe
0) Cu
B) Ag
12. Bogopoa nposiBisieT OKUCIUTENbHBIE CBOMCTBA MPY B3aUMOICHCTBUU:
a) ¢ XJIOpOM
0) c HaTpuemM
B) C a30TOM
13. Kakoll TMII XUMHYECKOH CBSI3U XapaKTEePEH ISl METAJUIOB!
a) MeTaJITHIeCcKast
0) KOBaJIeHTHAsl OJISIPHAs
B) HOHHAs
14. XapakTepHbIMU CTENIEHSIMH OKUCIIEHUS XJI0pa B €M0 COEIUHEHUSX SIBIISIFOTCS:
a)— 2, +4, +6, +8
0)-1,+2, +5
B) -1, +1, 43, +5, +7
15. Yro Takoe MeTalsinyecKast CBs3b:
a) CBSI3b MEX]1y MOJOXKHUTEIbHBIMI HOHAMHU METAJUIOB, aTOMaMU METAJUIOB U CBOOOAHBIMU
AJIEKTPOHAMHM B KPUCTAININYECKON PELeTKE +
0) CBSI3b MEXK/ly aTOMaMH ¥ HOHAMH METAJIJIOB
B) CBSI3b MEX/Y MOJIEKYJIaMU METAJIJIOB
16. Cepa nposiBIseT KaK OKUCIUTEIbHBIE, TAK U BOCCTAHOBUTEIbHBIE CBOMCTBA MTPH B3aUMOIEHCTBUN
c:
a) BOJIOPOJIOM H JKEJIe30M
0) HATPHEM U KUCIIOPOJIOM
B) YIJIEPOJOM M IITHKOM
17. B xako# rpyIie HaXOAUTCsI METaJLT TIOJIOHHM:
a)4
0) 5
B) 7
18. OxucnurenbHbIe CBOMCTBA PochOp MPOSIBISET MPH B3aUMOACHCTBHUH:
a) C MarHueMm
0) ¢ KHCIIOPOJIOM
B) C cepoit
19. K ueTBepToOii rpyrine OTHOCUTCS JIEMEHT:
a) BUCMYT
0) cyppma
B) TepMaHHii +
20. C1ocoGHOCTh aTOMOB XUMHYECKUX JIEMEHTOB IPUHUMATD AJIEKTPOHBI YCHIIUBACTCS B TOM

pany:

a) O —>N —>F

6) N—>0 —>F

B) F—>0 —>N

21. Ilpu 351€KTpOJIN3€ BOCCTAHOBUTEIIEM SIBIISIECTCS:
a) KaTtoJ

0) aHox

B) U KaTOM, U aHOJI

22. Boapopoa nposiBIsSi€T OKUCIUTEIbHBIE CBOMCTBA MPU PEAKIUU C:
a) KUCTIOPOAOM

0) xJ0pOomM

B) HATpUEM
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23. JInsl KaKOro arperaTHoOro COCTOSIHUS He XapaKTepHa MeTalTndecKas CBsI3b:
a) 7151 TBEPAOTO COCTOSTHUS
0) JUIs1 SKHIKOTO COCTOSTHHS
B) IS rasa
24. B pany: Si —>P —> S —> C1 »351eKTpooTpHIATEIbHOCTD JIEMEHTOB!
a) YBEIIMUNBACTCS
0) yMeHbIIIaeTCs
B) HE U3MCHSETCS
25. HaunboJiee TUIaCTUYHBIM METAIIIOM HA3bIBAIOT:
a) JKeJe30
0) cTpoHIuit
B) 30JI0TO
26. Hanboee CUIIBHBIMU KUCIOTHBIMH CBOHCTBAMU 00JIaaeT:
a) H3PO4
0) H2S103
B) HC104
27. TBepapIM BEUIECTBOM MPU HOPMAIIBHBIX YCIIOBUSX HE SIBISETCS:
a) pTyTh
0) 30JI0TO
B) cepebpo
28. Kucnopos He pearupyer:
a) ¢ kene3oM 1 okcusoM docdopa (V)
0) ¢ cepoBoIOpOIOM U OKcuoM yriepoaa (IV)
B) C BOJIOW U OKCHJIOM KaJIbIIHs
29. Kakue cTeneHu OKUCIEHUS UMEIOT METaJLIbI:
a) TOJIBKO IOJIOKHUTETIbHBIE
0) TOJBKO OTPHUIIATEIbHBIC
B) KakK IOJIOKHUTEIbHBIC, TAK U OTPHUILIATEIbHbIC
30. Coenunenus cocraa NaH203 u NaH204 moxket 00pa3oBath:
a) XJIop
0) cepa
B) pocop

KommuiekT oneHounslx 3aganuil Nel4 mo Pazneny 9. CtpoeHue n cBoiicTBa OpraHM4ECKHX
BemecTB Tema 9.2 CBoiiCcTBa OpraHUYECKUX COeNUHEHUN (AyauTopHas padbora).

Wuctpykuus: BbIOEpUTE OJMH MPABUIBHBIN OTBET:
Bapwuanr 1.

1. HenpenenbHbIMM Ha3bIBalOT YIJIIEBOJOPOABI B CTPOEHUM MOJIEKYJI KOTOPBIX MEXIY

aTOMaMH yTJIEPOJa UMEIOTCSA:
A. Tonbko npocTbIe CBSA3H
b. Onga nBoiiHasg CBSI3b
B. /IBoliHBIEC U TPOMHBIE CBS3H.
I'. Ogna TpoiiHas cBSA3b
2. Yraesogopoa ¢ popmynoit CH2 = CH2 otHOCcHTCS K Kiaccy:
A. AnkaHoB
b. Ankenos
B. AnkuHoB
I'. AnkanueHos

3. M3omepom BemectBa, hopmyna koroporo CH=C—CH2—CH3, sBnsercs:

A. TlenTun-1
b. byren-2.
B. IIponiun
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I'. Bytun-2

4. ITpeapinyuiuM roMo0roM neHTaguera-1,3 spugercs:

A. byraauen-1,3

b. I'excagunen-1,3

B. IIponaguen-1,2

I'. TlenTan.

5. @opMyIIbl BEIIECTB, BCTYNAIOIIUX B PEAKIUIO APYT C APYTroOM:

A.CH4 n H2

b. C6H6 u H20

B. C2H2 u H20

I'. C2H6 u H20

6.AlleTUIICH B TPOMBIIIEHHOCTH MOJIYYaloT:

A. IlyteM BbIACIIEHHS U3 TIPUPOIHOTO rasza

b. Ilyrem BeimeneHust u3 HedTH

B. IIyreM BBICOKOTEMIIEPATYPHOTO PA3JI0KEHUS METaHA

I'. 3 sTunena

7. IlpucoenuHeHue TrajaoreHOBOAOPOJOB K HECUMMETPUYHBIM aJKEHAM OCYIIECTBISAETCS
COTJIACHO MPABUILY:

A. Bropna

b. 3aiinesa

B. Kyueposa

I'. MapkoBHUKOBA

Bapwuanr 2.

1. AnkeHaMu Ha3bIBaIOT YIJIEBOJOPOJbI B CTPOCHUM MOJIEKYJ KOTOPBIX MEXKIY aTOMaMH
yIJIepoJia UMEIOTCS:

A. Tonbko IpocThI€ CBSA3H

b. Onga nBoiiHasg CBI3b

B. JIBoitHBIE U TPOIHBIE CBS3U

I'. Ogna TpoiiHas cBA3b

2. CKOJIBKO Tt — CBA3€H COAEPKHUTCS B MOJIeKyse OyreHa-2 ?

A. Onna

b. Tpu

B. ie

I'. Yersipe

3. Uzomepamu Mexay coO0W MOTyT OBITh BEHIECTBA, MPUHAUICKAININE K CICAYIOIINM
TOMOJIOTUYECKHUM PsIJIaM:

A. AJIKUHBI U aJIKEHBI

b. AJIKHHBI ¥ [TUKIIOATIKAHBI

B. AIKHHEI U alIKaIyeHE]

I". AnKuHBI U aKaHbI

4. TlocneayrommM roMOJIOTOM BellecTBa OyTaaueH-1,3 sBisercs:

A. T'ekcanuen-1,3

b. [Iponaauen-1,2

B. byranuen-1,2

I'. Ilewragnen-1,3

5. AKMHaM XapaKTEepHbI PEAKIIUU:

A. IlpucoenrHeHus ¥ 3aMelICHUS

b. 'opeHus u runpupoBaHus

B. XnopupoBaHus U JeruapupoBaHust

I'. 3amenienus u nonuMepu3auu

5. ®opMyIbl BEIIECTB, BCTYNAIOIINX B PEAKIIUIO IPYT C IPYTOM:

A.CH4 u H2 B. C2H2 u H20
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b. C6H6 u H20 I'. C2H6 u H20
6.9TeH B MPOMBIIICHHOCTH MOJIYYaloT:
A. IlyteM BbIACIIEHHS U3 TIPUPOTHOTO rasza
b. Ilyrem Beinenenus u3z HedTH
B. IIyreM BBICOKOTEMIIEPATYPHOT'O PA3JIOKEHUS AJIKAHOB
I'. 3 xapObuaa KanbIus
7. BetecTBo, 4Jist KOTOPOTO XapaKTepHA peaklysl MOJTUMEPU3ALINH:
A. byraguen- 1,3 B. Bensoin
b. byran I'. lluknorekcan

KommuiexkT onenounslx 3aganuil Nel5 mo Pazneny 9. CtpoeHue n cBoiicTBa OpraHM4eCKHX
BemectB Tema 9.3 UneHtudukamms OpraHMYECKHX BEIIECTB, WX 3HAYCHHE M TNPUMEHCHHE B
OBITOBOM W TIPOM3BOJICTBEHHOM JEATEILHOCTH YeNoBeka (AyautopHas paboTa).

WHucTpyKuus: BEIOEPH OAMH WM HECKOJIBKO MPaBUIIbHBIX OTBETOB.

1. MoHOCaxapuaoM sBisieTcs

1) nakro3a 2) pubo3a 3) nemrono3a 4) caxapo3sa
2. U dpykro3a, u caxapo3a MpOsIBISIOT CBOMCTBA

1) MHOrOaTOMHOTO CITUPTa 2) anpaeruaa

3) kKapOOHOBOI KUCIIOTHI 4) amuHa

3. U nuknuueckas, U OTKphITas (popMa IoK03bI cofepkar (QyHKIIMOHAIBHYIO TPYIITY
1) -HC=0 2) -COOH 3) C=0 4) -OH

4. He moaBepraercs TUAPOTU3Y

1) xpaxman 2) nakTo3a 3) ¢ppykro3a 4) nemnonosa
5. IlpoaykToM rupoan3a caxaposbl ABISIETCA

1) MonouHast kuciuora 2) cMeCh TITFOKO3bI U PPYKTO3BI

2) 5TaHOJ U YIJIEKUCIIBIN Ta3 4) copout

6. PaznmuyHoe XMMHYECKOE CTPOCHHUE UMEIOT
1) 6-mirroko3a u S-Troko3a

2) DII0KO3a U rajakTo3a

3) nukIMYeckas ¥ JIWHEWHas opMa TITFOKO3bI
4) L-rroko3a u D-riroko3a

7. B otnuuune OT caxapo3bl, NII0KO3a

1) ruaponusyercs

2) obpazyet c runpokcuaom meau (1) BacHIbKOBO-CHHUIN PacTBOP
3) BcTymaeT B peakiuio 3TepuuKaium

4) naér «cepeOpsiHOE 3epKaJIO»

5) nonBepraercs OPOKEHUIO

8.K nuHelHbIM mosucaxapujaM OTHOCHTCS

1) aMUJIONICKTHH 2) TIIMKOTEH

3) nesmrono3a 4) ne3okcupubo3a
9. Ocrarok fI-I110K03bl BXOAUT B COCTAB MOJIEKYJIbI

1) emrono3sl 2) caxapo3sl

3) aMuUJI03BI 4) rMKoreHa

10. Kpaxman He pearupyer ¢

1) H,O 2) HNO; 3)H; 4) 1,

1. ITpoaykTOM BOCCTAHOBIEHHUS TITFOKO3bI BOJOPOAOM SIBISIETCS
1) CH,OH-CHOH-CHOH-CHOH-CHOH-HC=0
2) CH,OH-CHOH-CHOH-CHOH-CHOH-COOH
3) CH,OH-CHOH-CHOH-CHOH-CHOH-CH,0OH
4) CH,OH-CHOH-CHOH-CHOH-CO-CH,>OH
12. MHCTpYyKIMS: YCTAHOBUTE COOTBETCTBUE MEXKTy Ha3BaHHEM BELIECTBA U €TI0 MOJIEKY/ISIPHON
dbopMyIoii.
| Ha3BaHHE BEILIECTBA | MOJIeKYIIsipHas popmyria |
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1. nroko3a A. CsH1406
2. caxaposa b. CeH1206
3. (bpYKTOBa B. C5H1005
4. Kpaxmall I. (C6H1005)n
5. ne3okcupub03a A. C12H2011

13. I'mtoko3a BCTynaeTr B peakiyu:
A. TuIpUpOBaHUS

b. runparanun

B. runponuza

I'. «cepeOpsiHOTO 3epKajay

J. 6poxxeHus

E. nelitpanuzanuun

XK. arepudukanyuu

14. Ilenmrosio3a BCTyNaeT B peakuu
A. TuIpUpOBaHUS

b. runparanun

B. runponuza

I'. «cepeOpsiHOTO 3epKaay

J. 6poxkeHus

E. nelitpanuzanuun

XK. arepudukanuu

15. K npomykTaM OpoKeHHUST OTHOCSATCS

A. C2H5OH I. CZHZ
b. C6H1206 H COZ
B. CH3—CHOH-COOH E. CH,0O

16. MHCTpYKLIMS: BCTaBbTE MPOIYIIEHHOE CJIOBO.
['uapokcuil, moJoXKEeHHEM KOTOPOTo paznudaiorcs 0- u S-popMbl HUKIMUYECKUX MOHOCAXapu/I0B,
Ha3bIBACTCH. ..

4.1.3. IJIABOPATOPHAS PABOTA

KommiexT onenounsix 3aganuil Nel no Pasgeny 3. CtpoeHue u CBOWMCTBa HEOPraHMYECKHX
BemectB Tema 3.1. Kmaccudukamusi, HOMEHKJIATypa W CTPOCHHE HEOPTraHUYECKHX BEIECTB
(AynuTopHast caMOCTOATENbHAs paboTa 00YJaIOIINXCs).

3aganue: M3yueHne XxapakTepHbIX CBOMCTB KUCIIOT U OKCUIOB.

[Tepeuens cpeacTB 0OyUueHUS:

- SIIUKU JJI1 TIPOBeNeHUsl JaObOpaTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI JJIsI MPOOHPOK,
CIIUPTOBKHU, CIIUYKH, JEPKATEIN, XUMUUECKUE CTAKAHBL;

- cojsiHas KucioTa (pacTBOp M KOHILIEHTPUpPOBaHHas), cepHasi KHUCIIOTa, YHHUBEPCAIbHBIN
WHIWKATOP, METHJIOBBIA OpaHkeBblid, (eHondranenn, Boma, Zn, Al, Cu, CuO, NaOH, CuSO4,
BaCl2.

IIpakTnueckoe 3angaHue:

1. Ompit 1. U3MeHeHne oKpacKu WHIMKATOPOB MIPH IEHCTBUH PACTBOPOB KUCIIOT.

2. Omnpit 2. B3aumoieiicTBHE KUCIOT C METaJUIaMHU.

3. Omslt 3. B3anMoaeiicTBre KMCIOT C OCHOBHBIMHU OKCUIAMU.

4. OnsIT 4. B3aumoeiicTBrue KUCIOT C paCTBOPUMBIMH OCHOBAHHSIMH (ILIEJI0YAMH).

5. OmpIT 5. B3aumoseiicTBre KUCIOT C PaCTBOPAMHU COJICH.

[Topsimok BBIMOTHEHUS PAOOTHI:

1. Onmir 1. U3MeHEeHHNE OKPACKH MHANKATOPOB MPH ACHCTBUU PACTBOPOB KHCIIOT.

B Tpu npoOupku HaIUTh PaCTBOP COJITHOM KUCIOTHI.

1-1t0 mpoOUpPKy MPOBEPHUTH YHUBEPCATLHBIM WHIUKATOPOM;

2-10 IpoOUpPKyY 1006aBUTH 2-3 KAl METHIIOBOTO OPAaHKEBOTO;
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3-10 IpoOupKy n00aBUTh 2-3 Karum heHondranenHa.

Yro HadOmrogaere?

2. OnbIT 2. B3aumoaeicTBre KUCIOT ¢ METaNIAMH.

B 1-10 mpoOupky momMecTuTe HECKOJIBKO TPpaHyIl IMHKA — ZN,

Bo 2-10 npoOHpKy MOMECTUTE HECKOJIBKO Tpanyi amoMuHus — Al;

B 3-10 mpoOupky momMecTuTe MEIHYIO MPOBOJIOKY.

B xaxnyro npoGupky npuieiite o 2-3 mi constoit kucnotsl — HCI (p-p).

Uro Habmogaete? Bo Bcex i mpoOupKax MPOUCXOIAT XUMHUIECKUE PEaKIIun?

Hamumure ypaBHEHMS TeX XHMMHMUYECKMX peaklMii, KOTOpble IpoucxonsaT. Hazosure
MOJTy4YeHHBIE BEUIECTBA.

3. OmsIT 3. B3auMonelcTBre KUCIOT ¢ OCHOBHBIMU OKCHIAMHU.

B npobupky nmomectute HeCKoJbKO rpanyi okcuaa meau — CuO.

3arem mpuiieiite 2-3 M constHor kucnotel - HCI (p-p).

Uro nabmonaere? 3akpenure MpoOUPKY B JeprkaTese U Harpelte. HarpeBanue Beaute oueHb
octopoxkHo. Yto Habmromaere? [lo kakoMy NMpH3HAKY ONPENENIHIIH, YTO MPOUCXOTUT XHUMHUYECKas
peakuus? Hanuimmre ypaBHeHHEe XUMUYECKOU peakiuu. HazoBuTe moydeHHbIE BEIIECTBA.

4. OnbIT 4. B3aumogeicTBue KUCIOT C paCTBOPUMBIMU OCHOBAHUSAMHU (IIETTOYAMH).

B mpoOupky Haneiite 1 mu pactBopa ruapokcuna Hatpus — NaOH, moGaBeTe 2-3 kamium
¢denondranenna. Uro Habmogaere?

[TocrenenHo mo KarisaMm 1006aBsTe constnyio kuciaory — HCI. IIpoOupky cierka BCTpsSIXHHUTE.

Uro nabmonaere? Hamummre ypaBHeHHE XMMHYECKOH peakiuu. Ha3zoBuTe moiydeHHBIE
BEIEeCTBA.

5. OmnpIT 5. B3aumoelicTBUE KUCIIOT C pacCTBOPaMU COJIEH.

B npobupky naneite 1-2 mn xmopuma Oapusi — BaCl2, 3arem nobGaBpTe 1-2 M cepHo#
kuciotel — H2SO04 (p-p).

Uto nabmomaere? Hamummure ypaBHEHHE XMMHYECKOW peakinwu. HazoBuTe mONydeHHBIC
BELIECTBA.

Tabmuire! 1 BBIBOBI (6€3 POPMYTUPOBKH ):
1. Odopmisiem Bce pe3ynbTaThl B TAOIHILY:

Yro genanu? Yro nabmromanu? BriBoabl

KoHTpobHBIE BONIPOCHI:

1. Kakue MHOMKATOPHI JAIOT OKpAIIUBaHUE KPACHBIX OTTEHKOB IIPU JI€HCTBUM Ha KUCIOTHI?
2. Kaxkoii ra3 OyneT BbLACTATHCS IPH XMMUYECKON peakuy KUCI0Ta + MeTa?

3. Kako#i TuIn XMMHUYECKOH peaKIuu P peaKIuu OKCU MeIH + cepHas Kuciaora?

3amaaus 00yJarOIIMMCS ISl CAMOCTOSITEILHOM paOOThI:
1. B ombrTax 2, 3, 4, 5 onpenenuTe TUI XUMUUYECKOU CBSI3U MOJTYYEHHBIX BEILIECTB.
2. OmpIT 5. Hanmmmre cokparieHHOe HOHHOE YPaBHEHUE XUMHYECKOW peaKITiH.

KommuiekT onenounsix 3aganuil Ne2 no Pasgeny 3. CtpoeHue U CBOWCTBAa HEOPraHMYECKHX
BemectB Tema 3.1. Kmaccudukamusi, HOMEHKJIATypa W CTPOCHHE HEOPraHUYECKHX BEIECTB
(AynuTopHast caMOCTOATENbHAs paboTa 00yJaIOINXCs).

3aganue: M3yueHne XxapakTepHbIX CBOMCTB OCHOBAHUM U COJICH.

[Tepeuens cpencTB oOyueHUS:

- SIIUKU JJI1 TIpOBeNeHUsl JabOpaTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI JJISI MPOOHPOK,
CIUPTOBKH, CIUYKH, JEPKATENIN, XMMUUECKUE CTAKaHBI;

- cepHas KHCJIOTa, YHHUBEPCAJIbHBI WHIAMNKATOP, METUJIOBBIA OpaH)XEBBIA, (heHoITaIeuH,
Boaa, NH4Cl, Fe, NaCl, Na3PO4, Nal, AgNO3, NaOH, CuSO4.

[IpakTrueckoe 3agaHue:

1. Onsit 1. McnpiTanne pacTBOPOB 1IEI0YEN MHAUKATOPAMH.
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OmneiT 2. B3auMopeiicTBue mienoveit ¢ coasimu.

6. OmpiT 3. 3ydeHue 3aMenIeHUsT MEU JKEIIC30M.

7. Omnsit 4. [lonydyeHue u cBOMCTBA HEPACTBOPUMBIX OCHOBAHMI.

8. OmpIT 5. 3ydeHne B3aUMOICHCTBUS COJICH C COSIMHU.

[Topsimok BBIMOTHEHUS PAOOTHI:

a) Ompit 1. McnbITanue pacTBOPOB IEI0YEH HHINKATOPAMH.

B Tpu npoOupku HAIUTH PacTBOP MICIOYH.

1-1t0 mpoOHUpPKy MPOBEPHUTH YHUBEPCATLHBIM HHIUKATOPOM;

2-10 IpoOUpPKyY 100aBUTH 2-3 KAl METHIIOBOTO OPaHKEBOTO;

3-10 mpoOupPKy 106aBUTH 2-3 Karu heHoadraacuHa.

Yro Habmogaere?

b) OmsiT 2. B3aumoeiicTBrE MIEIOUEH C COMAMH.

B npoGupky Haneiite 2 M1 pacTBOpa XJOpHUa aMMOHHUs, 3aTeM n00aBbTe 1-2 Mi1 pacTBOpa
miesnoun. CoaepkuMoe MpOOUPKU HArpeiTe, OCTOPOKHO MOHIOXANTE BBIICIISIONINICS Ta3000pa3HbIMA
IPOAYKT UJIH MOJHECUTE K OTBEPCTUIO POOUPKH BIAXKHYIO JJTAKMYCOBYIO OYMaXKKYy.

Uto nabmomaere? Hamumumre ypaBHEHUsS XMMHYECKOW peakuuu. HazoBuTe mOIyYeHHBIC
BELIECTBA.

C) Ompit 3. M3yucHre 3aMEIIEHUS MEIH JKEIIC30M.

Haneiite B mpobupky 2-3 M pactBopa cynb(ara Meau (2) ¥ MOMECTUTE B HETO CTAbHYIO
KHOIIKY WU ckpernky. Uto Habmomaere? Hamummmre ypaBHEeHUs XUMHUYECKOW peakiuu. HazoBute
IIOJIy4YEHHBIE BELIECTBA.

d) Ompit 4. [TonydeHue 1 CBOWCTBA HEPACTBOPUMBIX OCHOBaHHIA.

B nBe mpoOupku Haneite o 1-2 mu pactBopa cynbdara meau (2) — CuSO4. JloGaBeTe B
KKIyI0 U3 mpoOoupok 1-2 mit pactBopa ruapokcuaa Hatpust — NaOH. Urto nabGmomaere?

Jlo6aBbTe B OJHY M3 MPOOMPOK C MOJYyYCHHBIM HEPACTBOPUMBIM OCHOBaHHEM 1-2 Mi
pactBopa cepHoit kucioTel — H2SO4. Uto nHabmrogaete?

Hamumure ypaBHeHus XuMuuyeckux peakuuil. HasoBuTe ImONIy4eHHBIE I1OJIyYEHHBIE
BEIIEeCTBA.

OcraBuryiocsi IpoOUPKY C HEPACTBOPUMBIM OCHOBAHUEM YKPEIUTE B MPOOUPKOAEpKATENE U
HarpeuTe B IiIaMeHu ciupToBKH. UTo HabmogaeTe? Hanmumure ypaBHEHHE MPOBEICHHON PEaKIUU.

e) Ombit 5. M3yucHre B3auMOICHCTBHS COJICH C COJISIMH.

B xaxayro w3z 3-x mpoOupok c pactBopoMm Xyopuaa, (ocdara w wmommma HaTpus
COOTBETCTBEHHO MPUJICHTE HECKOJIBKO Karellb pacTBOpa HUTpaTa cepedpa (1).

Uto nabmomaere? Hamumure ypaBHEHUsS XHMHYECKOW peakuuu. HazoBuTe mOIydYeHHBIC
BELIECTBA.

Tabnuib! 1 BEIBOBI (0€3 hOPMYITUPOBKH):

1. OdopmiisieM Bce pe3ysbTaThl B TAOIHILY:

Yro genanu? Yro Hadmroganmu? BriBoabl

KonTposibHBIE BONPOCHL:

1. Kakue nHIuKaTophl JalOT OKPALIMBAHUE KPACHBIX OTTEHKOB IIPU JIEHCTBUM HA LIE104N?
2. Kakoii ra3 BbIAENSIETCS IPU PEAKIIMU THIPOKCUIA HATpUsl + XJIOpU1a aMMOHUA?

3. JlaiiTe onpeneneHus:

- COJIb

- OCHOBaHUE

- KUCJIOTa

- OKCHU]I.

3agarus 00yJarOIIMMCS ISl CAMOCTOSITEILHON paOOTHI:

1.OmeiT 2, 3, 4, 5. HanumuTte ypaBHEHHs XUMHUYECKHX pEaKIUii B HOHHOW (opme.
Onpenenure THI XUMUYECKOU CBA3H.

2.0mbIT 3. PaccMOTpUTE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE IIPOLIECCHI.
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3. Onsit 4. ChopMynupyiTe BBIBOJ O CIIOCOOE MOTyUEHHUsI HEPACTBOPUMBIX OCHOBAHHIA.

Kommext oueHounsix 3amanuii Ne3 mo Pasneny 8. JlaGopaTtopubiii npaktukym Tema 8.1.
Nnentrndukanys HeopraHMIeCcKuX BemecTB (AyIUTOpHAs CaMOCTOsITENbHAs paboTa 00 yJIarOIIXCsI).

3ananue: M3ydeHne ocOOCHHOCTEH XUMUYECKUX PEaKITUil.

[Tepedens cpencTB 0OydeHHUs:

- SIIUKU JJI1 TPOBENEHHUs JTabOPAaTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI IS MPOOHPOK,
CHUPTOBKH, CIUYKH, IEP>KATENIN, XMMUUECKHUE CTaKaHbl, MEH3YPKH;

- cepHast KUCJIO0Ta (KOHLEHTPUPOBAHHAsA M pacTBop), Boda, Zn, Mg, CuO, Na2S203, CuSO4,
HCI.

[TpakTudeckoe 3amgaHmue:

1. OmpiT 1. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUH PEAarupyIoNuX BEIICCTB.

2. Omnsit 2. Peakius 3aMenIeHus MeIH JKeIe30M B PaCTBOPE METHOTO KyIopoca.

3. OmpIT 3. 3aBUCUMOCTh CKOPOCTH B3aMMOJICUCTBHS COJITHOM KHCIIOTHI ¢ METaUIaMH OT WX
TIPUPOJIBI.

4. OmnpIT 4. 3aBUCUMOCTH CKOPOCTH B3aUMOJICUCTBUS OKCHJIa MeU (2) C CEpHON KHCIIOTOM OT
TEMIEPATYPHI.

[Topsnox BeIMONMHEHUS PaOOTHI:

1. Omnpit 1. 3aBUCUMOCTH CKOPOCTH PEAKLIMK OT KOHLIEHTPAI[UU PEarupyronnx BEemecTB.

Hanetite B 3 mpobupku pactBop THocyabdara Harpus - Na2S203. B nepByro npoOupky 3 mi;
BO BTOPYIO — 2 MIJI; B TpeThio — 1 mil. 3aTteM npuiieiite Bo Bce MpOOUPKU BOABI TaK, YTOOBI YPOBEHb
pPacTBOpPOB B HUX CTaJl OJMHAKOBBIM — 5 MII, TO €CTh B IEPBYIO0 MPOOUPKY MPHUIIbEM 2 MJI BOJBI, BO
BTOPYIO — 3 MJI, B TPETHIO — 4 MIL

Tenepp OBICTPO TpHIIBEM B KaXIyI0 MPOOUPKY (HauWHAs ¢ TPEThei) 1Mo 2 MJ pacTBopa
CEPHOU KUCIIOTHI U IPOCIIEIUM, B KAKOH M3 HUX PaHbIEe BCETo Oy/eT BHIMAIaTh 0CAIOK CEPHI.

Uro nabmomaere? CraenmalTe COOTBETCTBYIONIME BHIBOJABI. HamuimmTe ypaBHEHHE pPEaKIUU.
[MoanumuTe mony4eHHbIe BemecTBa. Ha30BUTE THIT peakiuu.

2. OmpiT 2. Peakius 3aMeIIeHUs] MEIH JKEIE30M B PACTBOPE METHOTO KyIopoca.

Haneiite B mpobupky 2-3 M pactBopa cynb(ara Meau (2) ¥ MOMECTUTE B HETO CTAJbHYIO
KHONIKY WIH CcKpernky. Yro Habmiogaere? 3amuIInTe YypaBHEHHE peEakUWd, U K KaKoMy THUITY
XUMHUYECKHUX PEAKIN OHA OTHOCHUTCA.

3. OmnpbIT 3. 3aBUCUMOCTh CKOPOCTH B3aUMOJICUCTBUS COJISTHOM KHUCIIOTHI ¢ METAJUIAMHU OT
UX MPUPOJIBI.

Hanefite B 2 mpoOupku 2-3 MJI COJISTHOHW KHUCIOTHI M TOMECTUTE TyJa TpaHyly IUHKA U
MarHusi COOTBeTCTBEHHO. UTo HabmogaeTe? Hamummre COOTBETCTBYIOIINE YPABHEHUS PEAKITHH.

4, OnpiT 4. 3aBUCHUMOCTH CKOPOCTH B3aUMOJICUCTBUSL OKCHAa Meau (2) ¢ CepHOu
KHUCJIOTOM OT TEMIIEPATYPHI.

B 2 npobupku moMmecTuTe HECKOJIBKO TPaHYJI OKCHJIa MEAH. 3aTeM mpuiieiTe 2-3 MJI CepHOU
kucnoTel. OgHy TpOOMPKY OCTaBbT€ NpPH KOMHATHOW TEMIEparype, a BTOPYIO 3aKperuTe B
poOUPKOJIEpKATETh U HAarpenTe.

Uro Habmogaere? Hanmummmure ypaBHEHUS PEaKkIuu.

Tabmuie! 1 BBIBOBI (6€3 GOPMYITUPOBKH):
Odopmisiem Bce pe3ysnbTaThl B TAOIHILY:

Yro genanu? Yro nabmromanu? BriBoabl

KonTposibHBIE BOPOCHL:

1. YeM uzmepsieTcst CKOPOCTb XUMUUECKHUX PEAKIIMM?

2. Kakue GakTopsl BIUAIOT HA CKOPOCTh XMMHUYECKUX PEaKITUii?

3. Kak 3aBUCHUT CKOPOCTh XUMUUYECKOW PEAKIMK OT KOHLEHTPALUU Pearupyromnx BemecTs?

3ananus 00ydaromuMCs I CAMOCTOSITENTbHON paOOThI:
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1. Ompit 2, 3. Hanumute OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKITUU.

Kommext oueHounsix 3amanuii Ne4 mo Pazneny 8. JlaGopatopubiii npaktukym Tema 8.1.
Nnentrndukanys HeopraHMIeCcKuX BemecTB (AyIUTOpHAs CaMOCTOsITENbHAs paboTa 00 yJIarOIIXCsI).
3ananue: M3yyenne KOppo3uH METAJIJIOB U CIIOCOOOB 3aIIMTHI METAJIJIOB OT KOPPO3HH.

[Tepeuens cpeacTB oOyueHuUs:
- SIIUKYU JUIA TIPOBEACHUS J1a00paTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI ISl TPOOUPOK, XMMUYECKHE
CTaKaHblI;
- CTakaH C PAacTBOPOM COJIM, 3JIEKTPOIBI JKEle30-aJIOMUHUHN, (peHondTanenH, Hox B pacTBOpe
HONIMCTOTO KaJusl, )KeJIe3HbIe CTPYKKH, cepHast KUCioTa (p-p).
[IpakTuyeckoe 3agaHue:
1. Onwit 1. [IpoTekTopHas 3amuTa.
2. OnbIT 2. UHrHOUTOPHI KOPPO3UU B KUCIION CpeIe.
[Topsinok BhINONHEHUS PAOOTHI:

1. Omsrir 1. IlporexkropHas 3amura.

B3sate % crakana pactBopa anektponuta (3%-nait NaCl). [loGaBuTh kK pacTBOpy 3-4 Kariu
¢denondranenna (penondranenn spiasercs uHaukatopoM Ha OH HMOHBI, B MPUCYTCTBUU KOTOPBIX
pacTBOp MpUOOpPETaeT MAIMHOBYIO OKPACKY).

[Torpy3uTh B BMEKTPOJIUT HA 5 MUHYT 3aUMIICHHYIO B MECTE COCJMHEHUS U COCAUHEHHYIO
MIPOBOJHUKOM TIapy 3JIEKTPOMOB: >Kele30-aTtoMUHHK. (BO3HHMKaeT raapbBaHUYECKHI DJIEMEHT, B
KOTOPOM OJIMH U3 DJIEKTPOJOB SIBJSIETCS MOJOKUTEIBHBIM TOJIOCOM, @ JPYrod — OTPULIATEIbHBIM.
[Ipu xoppo3uu B HEUTpalbHOW Cpele y OTpHUIaTeabHOro momroca obpasyiorcs OH uwonbl B
NPUCYTCTBUH (peHomN(pTaenHa MOSIBISETCS MATMHOBASI OKPACKA).

2. Ompit 2. UHTHOUTOPHI KOPPO3UH B KUCIIOH Cpeie.

Hanute pacTBOp cepHOIi KHCIOTHI B IB€ TPoOUpKHU. B 00e mpoOupky BHECTH KETE3HBIE CTPYKKH.
(BcrneactBue B3auMOnIEHCTBUS MeTajula B 00euX MpoOMpKax yepe3 HECKOJIbKO MUHYT HadHETCs
BBIJICJIEHUE Ta3000pa3Horo Bonopoza). Koraa BeiaeneHne BOAOpoaa CTaHET HHTEHCUBHBIM, T00ABUTh
B OJIHY U3 MpoOHUpOK 1-2 Karau pacTBopa ioja B HOIUIE Kajusl.

Tabmu1el 1 BEIBOABI (6€3 HOPMYIUPOBKH):
1. OdopmisieM Bce pe3ynbTaThl B TAOIHILY:

Yro genanu? Yro Hadmroganmu? BriBoabl

KoHTponbHbIE BOPOCHI:
1. Yro Takoe koppo3usi?
2. Bunpl kxoppo3un?
3. CrtocoObI 3aIUTHI OT KOPPO3HH.

3ananust 00yJaromIMMcst ISl CAMOCTOSATEIBHOM PaboThI:
1. Oneir 2. Hamwmcarp, kakoit HaOmomaercs d¢ddext. Hammcare ypaBHeHHE peakIuu
B3aMMOJIEHCTBHS PacTBOpa CEPHOM KHUCIIOTHI C JKEIE3HOM CTpykkoil. Crenarb BBIBOA O TOM, 4TO
TaKo€ UHTUOUTOPHI.

Kommekt oneHounsix 3amanuii Ne5 mo Pazneny 8. JlaGopatopubiii npaktukym Tema 8.1.
Nnentrndukanys HeoOpraHMIeCcKux BemecTB (AyIUTOpHAs CaMOCTOsITEIbHAs pab0oTa 00 yJIarOIIIXCsI).
3ananue: Pacrio3HaHuMe HEOPraHWYECKHX BEIIECTB METOJOM XHMMHUYECKOTO SKCIEPUMEHTA.
WNnentudukaiyisi HEOPraHWYECKUX BEIIECTB C MCIOJIB30BAHUEM UX (U3UKO-XUMHUYECKUX CBOMCTB,
XapaKTepHBIX KAY€CTBEHHBIX PEAKIIHA.
[lepeyens cpencTB 00yueHuUs, UCTIOIb3YyEMbIX Ha 3aHSATHU:
- IITaTMB ¢ TpoOupKaMu, JepXKarenb Ui NpoOUPOK, METaUIMYEeCKHid CTepKeHb (OT
ANIEKTPOJIAMIIOYKH ), CIIUYKH, CTUPTOBKA, CTAKaH C BOAOW, TUTEIbHbIE IIUIILbI, MEAHAS IPOBOJIOKA;
- NaNO3, KCI, BaCl2, H2S0O4, NaOH, HNO3, KI.
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IIpakTueckoe 3anaHue:

1. Onert 1. KauecTBeHHas peakius Ha noH NO3-.

2. Onpit 2. OKpalMBaHUe JIAMEHHU COJISIMA METAJUIOB.

3. OmnpIT 3. OnpeneneHre HEKOTOPBIX METAJUIOB B CIIJIaBaX.

[Mopsinok BeimosHeHMs paboThI (BUpTYyasbHas oOpazoBarenbHas mhorpaMma virtu/ab. net):

Omnpit 1. KauectBenHas peakuust Ha noH NO3-.

B npobupky c¢ pactBopom NaNO3 Bnauth koHueHTpupoBanHyro H2SO4, a 3arem B 3Ty ke
IpoOUPKY BHECTH MEHYIO MPOBOJIOKY. (VI3MeHeHMe 11BeTa pacTBOpa U BbIAEICHHE ra3a Oyporo 1seTa
ykas3biBaeT Ha HoH NO3-).
3anucars HaOJIIOIEHU.

Omnpit 2. OKpamyBaHye IJIaMEHH COJIIMU METAJJIOB.

MeTtannu4eckuil CTepKEHb NPOMBITh BOJOW, a 3aT€M IPOKAJINUTh B IIJIAMEHH CIHPTOBKH.
[Ipokanennslii crep>keHs BHecTH B pacTBop KCl, a 3arem cHOBa B Ii1aMs CHUPTOBKH.

Taxoii ke SKCIepruMEHT MpoBecTH ¢ pacTBopom BaCl2.
3amucars HaOIIONEHUS.

Omnpbit 3. Onpenenenrne HEKOTOPhIX METAJNIOB B CIIJIaBaXx.
A) OTKpbITHE ATFOMUHUS.

Ha Meramnmmyeckyro IUIACTMHKY HAHECTH KPENKOM IIEeNIoud. BeineneHue my3bIpbKOB rasa
YKa3bIBa€T Ha IPUCYTCTBUE AJIFOMUHUS.

b) OTkpbiTHE CBUHIIA.

Ha merannuueckyro MJIacCTUHKY HAHECTH Karullo pa30aBIeHHOW a30THOM KHUCIOTHL. Yepes
HECKOJIBKO CEKYH]I CHATH Karuiio (GuiIbTpoBaidbHOW Oymaroit. Ha ceipoe msaTHO (GruIbTpOBaBHOU
OyMaru KamHyTh OJHY KaIUIIO pacTBOpa Homuctoro kamus. OKpallMBaHUE TISITHA B JKENTHIA IBET
YKa3bIBacT HAa IPUCYTCTBUE CBUHIIA.

B) OtkpriTHe xenesa.

Ha Merammyeckyro NIAaCTMHKY HAaHECTH KAaIlIl0 KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI.
Uepe3 HECKOIBKO CEKYHJ CHATh KaIlUlio (HIBTPOBAJIBHONM OyMaroil u Ha chlpoe MATHO Oymaru
KallHyTh PacTBOPOM DPOAAHHCTOTO aMMOHHS WIN JKEITOW KpoBsiHOW conu. llosBieHue kpacHOro
OKpAaIllMBaHUsl NPU HCIOJIb30BAaHUM pacTBOpa POJAHMCTOIO AMMOHHUS M CHUHEE OKpallMBaHHE C
JKEJITON KPOBAHOM COJIBIO, YKa3bIBAET HA PUCYTCTBHE XKeJe3a.
3anucarp HaOmoaenusi. ChopMupoBaTh BBIBOI.

TaGnuibl u BEIBOIBI (6€3 GOPMYITUPOBKH):
Odopmitsiem Bce pe3yabTaThl B TAOJIHUITY:

Yro genanu? Yro nadmromanu? BriBoabl

KoHTposibHBIE BOIIPOCHI:
1. Kak onpenenuth €CTh JIM B METALTHYECKOHN TUTACTHHKE JKeJe30?
2. Kak onpenenurp ecTh JId B METAUTMYECKON TUTACTUHKE ATFOMUHUIA?
3. Kak onpenenuTs €cTh U B METAJUTMYECKON TIJIACTUHKE CBUHETI?

3anmanust 00yJaronMcst ISl CAaMOCTOSTEIbHOM PaboThI:
Onpir 1. Hammcarp  ypaBHEHHMS  MPOTEKAIONUMX  pEeaknuid (ISl  OKHUCIUTEIHHO-
BOCCTaHOBHUTEJIHLHOM — C AIIEKTPOHHBIM OaTaHCOM).

Kommuext onenounsix 3aganuii Ne6 mo Pazneny 8. JlaboparopHslit mpaktukym Tema 8.2.
HccnenoBanue CBOMCTB pacTBOPOB (AyIUTOpHAs CAMOCTOSATENIbHAsI paboTa 00yJaroImmxcs).

3ananue: [IpurotoBienue pacTBopa 3adaHHON KOHLEHTparuu. OnpeneneHne cpeibl BOIHBIX
pacTBopoB. Perienne pacyeTHBIX 3aJa4 Ha HAXOXKACHHE MAacCOBOM JIOJIM paCTBOPEHHOTO BEIIECTBA B
pacTtBope.

[Tepeuens cpeacTB oOyueHuUs:
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- MEpHYIO TOCYAY: MEpHBbIE KOJObI, NMUIIETKH; apeoMeTp, PAcTBOpP XJOpHUAAa HATpPHUs, pacUETHbIC
3aJa4u Ha KapToYKax.
[IpakTuyeckoe 3anaHue:
1. Onpit 1. [Ipurorosnenue pacTBopa XJIOpUIa HATPHS C 3a1laHHOM MaccoBoi foieit conu (%).
2. Pemienne pacyeTHBIX 3a/1a4 Ha HAXOX/IEHUE MAaCCOBOM JTOJIHM PACTBOPEHHOT'O BELIECTBA.
[Topsnox BeIMONHEHUS PabOTHI:
1. Omsit 1. [Ipurorosnenue pacTBOpa XJIOpUAa HATPHs € 33JaHHON MaccoBoi goneit conu (%).
B MepHbIl IMIUMHAP HANWMBAIOT PAcTBOpP XJIOpUIA HATpUS U apEOMETPOM OIPENEsIOT €ro
TI0THOCTH. [1o Tabnuile HaXoAsT KOHIICHTPAIUIO UCXOIHOTO pacTBopa [ B % ( Macc) |.
PaccunThIBatOT, CKOJBPKO MWJUTMJIMTPOB MCXOIHOTO pacTBOpa W BOABI CIEAYyeT B3AThb IS
npuroroBnenuss 250 mn 5% pactBopa. Bogy oTMEpUTh IWIMHAPOM U BBUINTH B MEPHYIO KOJIOY
obveMom 250mu. McxomHbI pacTBOp TOBapeHHOW COJIM OTMEPSIOT MMwmHApoM Ha 100 mi u
BJIMBAIOT B KOJIOY ¢ Bomoi. PacTBop B konbe mepemenuBaroT. LIUmuHAp OMOIacKUBalOT HEOOIBIIUM
00BEeMOM pacTBOpa M3 KOJOBI, KOTOPBIA 3aTeM MPHUCOCIUHSIOT K 0OIIeld mMacce pacTBopa B KoJoe.
[IpoBepuTh IUIOTHOCTh W KOHLEHTPALMIO IOJIYYEHHOTO pacTBOpa. PaccuMTarh OTHOCHUTENBHYIO
ommOKy OOTH

CcC-C
Z ™ 100
dotrn= € %

2. Pemaem pacueTHble 3a1auu:

A) B coctaB cyxoi IEMEHTHOM cMecH ISl ITYKaTypHBIX paboT BXoauT 25% nemenTta u 75% mnecka.
CKOJIbKO KHJIOTPAMMOB Ka)J0TO KOMIIOHEHTa HEOOXOIUMO B3STh JIJIsi IPUTOTOBIeHUs 150 KT Takoi
cMecu?

b) MaccoBas nons 3omota 58,5%, a macca cmecu 4,7 1. Haiftu maccy u Kom4ecTBa pacCTBOPEHHOTO
BELIECTBA.

B) B Boge oobemom 80 My pacTBOpHIM MOBapeHHYIO coiib Maccoi 20 r. Haittm maccoByro mosio
MOCJI€ paCTBOPEHUS TOBAPEHHOM COJH.

I') Cmemanu nBa pactBopa: nepsblii ¢ Maccoil 130 r u nporeHTHbIM cofepxanuem 20%, BTOpoi ¢
Maccoil 120 r u mpoueHTHBIM coaep:kanueMm 5%. HallTu MaccoByro M0N0 MOCJHE CMENIMBAHUSA
pacTBOpPOB.

Tabmu1el 1 BEIBOABI (6€3 HOPMYITUPOBKH):
1. OopmisieM Bce pe3ynbTaThl B TAOIHILY:

Yro genanu? Yro Hadmroganmu? BriBoabl

2. 3anaun opopmisem: lano — Pemenue - OTBer.

KoHTposibHBIE BOIPOCHI:
1. Jlate onpeneneHus:

- pacTBop
- PaCTBOPUMOCTD
- KOHIIEHTpaus
- MaccoBasl 10Jisl paCTBOPEHHOTro BeliecTBa. DopMyna HaXOXKACHHUS.
- MOJIIpHAs KOHI[EHTPALsI

2. Kakwue crmocoObI BeIpaXXKeHHS COCTaBa pacTBOpa BhI 3HaeTe?

3amaaus o0y4yaromUMCsl 1711 CAMOCTOSITEIIBHOM PaOOTHI:
1. Pemmth caMOCTOSTENBHO YETHIpE 3a7a4d HAa HAXOXKICHHUE MAacCOBOM JOJIHM PAaCTBOPEHHOTO
BEIIECTBA.
A) OmnpenenuTh MacCOBYIO OO0 PACTBOPEHHOIO BELIECTBA IMOBAapeHHOM comu, ecinu B 380 r
pactBopeHo 20 T MOBapeHHOM COJIH.
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b) Cxonbko rpammoB rugpokcuaa kanus conepxkurcsa B 200 mur 10%-ro pactBopa (motHocts 1,09
r/cM3)?
B) Cmemanu 250 r 20%-ro pactBopa consiHoi kuciotsl U 100 Ma 30%-ro pacTBOpa TOH e KUCIOTHI
(rutotHOCTH 1,15 r/cM3). OnpenennTe MacCOBYIO JTOJIIO COSTHON KUCIOTHI TIOCJIC CMEIITMBAHMS.
I') Ha 3,9 r kanmus noneiictBoBanu 41,1 mn Boxmbl. Onpenenure MacCOBYIO JIONIO IMOJIYYEHHOU
HIETIOYH.

KommiekT onenounsix 3amanuii Ne7 mo Pazneny 8. JlabopaTopHbrit mpakTukyMm Tema 8.2.
HccnenoBanue cBOMCTB pacTBOPOB (AyIUTOpHAsE caMOCTOsITeNIbHAs paboTa 00yJarommxcs).

3amanme: [lpuroroBnenue cycneH3uw KapOoHata Kamblus B Boje. llomydeHue sMmynbcuu
MOTOpPHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBAMM JUCIIEPCHBIX CUCTEM.

[lepeuens cpencts oOydyeHHMs: IUTAaTUB A NMPOOMPOK, CTyNKa W IECTUK, MEJ, MOTOPHOE
Maciio, BOjia.

[IpakTnyeckoe 3agaHue:

1. Omnspit 1. O3HaKOMIIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CUCTEM.
2. Ompit 2. [IpuroroBieHue CycreH3nn KapOoHaTa KaJIbIUs B BOJIC.
3. Ompit 3. IlpuroroBneHue sMyabCHH MOTOPHOTO MacIa.

[Topsinok BbIOTHEHUS PAOOTHI:

OnbiT 1. O3HakoMHTbCs € HEOONBIION KOJUIEKIMEWH OOpa3loB IHMCIEPCHBIX CHCTEM U3
CYCIIE€H3UM, SMYJIbCH, TACT U TeNei.

Pacnpenenutb 00pasibl KOJJIEKIHA B COOTBETCTBUH € KIacCU(UKAIIEH JUCTIEPCHBIX CUCTEM.

O3HAaKOMHUTBCA CO CPOKaMM TOAHOCTH IMILEBBIX, MEAMIMHCKUX M KOCMETHYECKHX TIeleH.
Kakum cBoiicTBOM reneit onpenensercst Cpok ux ronHoctu. Habmionenus 3anucarb B TETPaib.

OmpiT 2. [IpuroToBnenue cycrieH3unu KapOoHaTa KaJIbIUs B BOJIC.

Paszorpem men B cTymke, epeHeceM B MPOOUPKY ¢ BOJOH U nepemeriaeM. [lomydnm MyTHYIO
KHUAKOCTD — IACHEPCHYIO CUCTEMY, HA3bIBAEMYIO CycrieH3uer. OIHaKo MPOUIeT HEMHOTO BPEMEHH, U
MEJI OCAJET Ha THO CTAaKaHa, )KMJIKOCTh CTaHET po3pauHoil. [lox aeiicTBrEM CHIIBI TSHKECTHU YaCTUILIBI
TBEPIOT0 BELIECTBA CEAMMEHTHUPYIOT. OTO OKa3aTeIbCTBO TOrO, YTO Halla CHUCTEMa IMOIY4YHJIACh
rpyooaucnepcHoii. HaOmonenus 3anucars B TeTpab.

Omnpit 3. [TonyyeHne 3MyabCUH MOTOPHOTO Macia.

Heckonbko kamenb MOTOPHOTO Macilia SHEPrMYHO B30OJNTaTh B MPOOHMPKE C HECKOIbKUMHU
MIUIHJIUTPAaMHU BOZbl, 00pa3yeTcs MyTHas AucCHepcHas cucremMa — 3MynbcHud. Co BpeMEHEM OHa
pacciouTcsi, MOCKOJIbKY MpeCTaBsieT coboil rpydoaucnepcHyo cuctemy. Habmronenus 3anucarb B
TETpab.

KoHTponbHbIE BOPOCHI:
OxapaxkTepu3yiTe MOHATUE «IUCIIEPCHASI CUCTEMAY.
UeM oTiinyaeTcst AUCIIEPCHAS] CUCTEMA OT OCTAJIBHBIX CMECEH.
3. Kakue THMBI TUCTIEPCHBIX CHCTEM B 3aBUCUMOCTH OT arperarHoro COCTOSHUS cpeabl U (a3bl
BbI 3HaeTe? [IpuBeauTe npumepsl.
Kakue cuctembl Ha3bIBalOT Ipy0OIMCTIEPCHBIME?
Kakune cucteMbl Ha3bIBaIOT TOHKOAUCIIEPCHBIMHU?
C KaKkuMH TUCTIEPCHBIMU CUCTEMaMU BbI CTAIIKMBAETECH B TOBCEAHEBHOM XKU3HU?

A

ISR

KommiekT onenounsix 3amanuiit Ne§ mo Pasmeny 10. JlaGopaTopHblii TpPakTHKyM TIO
uaeHTUGUKaIMKU oprannueckux BemiecTB Tema 10.1. Mnentudukanus opraHMUECKUX COCAMHEHUIM
OTJIENBHBIX KIacCOB (AyAUTOpHAs CaMOCTOSITEIbHAS paboTa 00yJarOIINXCS).

3ananue: V3ydeHne XapaKTEepHBIX CBOMCTB CHHPTOB, (PEHOJIOB, albAETUIOB M KapOOHOBBIX
KHCJIOT.

[TepeueHs cpeacTB 0OydeHUS:

- AUIUKW JJI TIPOBEACHUS JaOOPAaTOPHBIX OIBITOB, MPOOUPKHU, IITATUBBL ISl TPOOUPOK, CIUPTOBKH,
CIIWYKH, AepKaTenn, XUMUYECKUE CTAKaHBI;
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- cynbdar meau (2), TMAPOKCU HATpHs, IIMIIEPHH, BOJHAS dMYIbCUs (eHona, Xmopua xemnesa (3),
Me/IHasg MPOBOJIOKA, Kycouek (eHoIiacta, pacTBop (opmanbaeruia, CUpT, aMMHAYHBIA pacTBOP
oKcuga cepedpa, MOPOIIOK MarHHsl, YKCyCHasi KUCIIOTA.
[IpakTnueckoe 3agaHue:
1. OnsiT 1. B3aumopeiicTBue muiepuHa ¢ THAPOKCUIOM Meau (2).
2. OmpiT 2. KauecTBeHHas peakiys Ha GeHo.
3. OnbIT 3. OKUCIIEHUE CIUPTA B alIbJCTU.
4. OnpiT 4. OKHCIIEHNE BOIHOTO pacTBopa (opMalibIeTHIa aMMHUAYHBIM PacCTBOPOM cepedpa.
5. OmpiT 5. O3HaKOMIIEHHE CO CBOMcTBaMH (peHOI(HOPMATTBACTHIHON CMOJIBI.
6. OnpIT 6. CBOMCTBA YKCYCHOU KHCITOTHI.
[Mopsinok BbImoNHEHUS pabOTHI:
1. Ompit 1. B3aumogeiicTBre UIeprHa ¢ THAPOKCHIOM MeaHn (2).
B npoGupky nHaneiite 2-3 kamiau pactBopa cynbdara menu (2) u g00aBbTE HEMHOTO pacTBOpa
TUAPOKCH]Ia HATPHS 10 00pa30BaHUsI TOTyO0TO OCaaKa THAPOKCUIA MeaH (2).
K mnonmydeHHoMy ocaaky mo0aBbTe IO KalusiM DIMLIEepuH. B3bonraiite cmeck. OTMmeTsTe
IpeBpalleHre roxyooro ocajka B pacTBOp SIPKO-CUHETO IIBETA.
Kakast peakius JeXUT B OCHOBE IOJydeHUs TI'Mapokcuaa Meau (2)? Hanumunrte ypaBHEHuE 3TOMH
peaKkuu.
2. OmnpT 2. KayecTBeHHas peakius Ha (heHOI.
B npo6upky Haneite 1 M BogHO#M dMybcun PeHosa, 3areM 100aBbTe 1-2 Karum pacTBopa XJIOpuaa
xene3a (3) (oOpazyeTcsi TeMHO-(PUOIETOBEIN PacTBOP).
3anucarp HabmoneHus. Hamcars ypaBHEHHE peaKIiy.
3. Ompit 3. OKuCIeHNE CIUPTA B aJIbACTH/I.
[Tomectuts B mpoOupky 0,5 MJI 3THUIOBOTO CIHUPTAa W TOTPY3UTh B HEE MPOKAJECHHYIO MEIHYIO
CHHpalb, TOKPBITYIO YEPHBIM HajeToM okcuaa meau. (UepHas MOBEpXHOCTbh CHHPATM CTAHOBUTCS
30JIOTHCTOI BCJIECTBUE BOCCTAHOBJIEHUSI OKCHAA MEIW U MOSBJISETCS 3alax aibJAerujaa). 3amnucarb
HAOTIONCHUSI.
Hanucarp ypaBHEeHHE peakuu, IPOUCXOAIIEH NPU HAKATUBAHUN MEH.
4. Ompit 4. OxucieHue BOIHOTO pacTBopa (hopMasibaeruaa aMMHaYHbIM PacTBOPOM cepedpa.
B uucryro npobupky momectuth 0,5 MJI aMMHAgYHOTO pacTBOpa okcuaa cepedpa, mpubdasuth 0,5 mi
¢dopmanuna. B30ontarb M OCTOPOXKHO HarpeTb CMecCh, Bpamiash NpOOUPKY B IJIAMEHU TOPENKH.
(oTMeTUTh 00pa3oBaHKe OJIECTAIIETO 3ePKATHLHOTO HAJIETa HA CTEHKAaX MPOOUPKH).
3anucarp HaOmonenus. Hanucars ypaBHeHus peakuuii. Ha3BaTh momydeHHbIE BEIIECTBA.
5. OmpIT 5. O3HaKOMJIEHHE CO CBOKCTBaMH (heHOJIPOPMaTbIETHTHON CMOJIBI.
OOparuTh BHMMaHUE Ha IBET W3AeNUd H3 (QeHomacra. BHecTH B miiamsi TOpenKH, Jepxa
TUTENbHBIMU IIUILAMHU, KYCOK u3fenus u3 ¢enorviacta. (OH TOpUT HE IJIaBSICh, PACIpOCTpaHss
pe3kuii 3anax (eHomna).
3anucarh HaOmonenus. Hamucars popmyny geHornacta, OTMETUTD €r0 XapaKTepHble CBOMCTRA.
6. OmnbIT 6. CBOICTBA YKCYCHON KUCIIOTHI.
B omny mpoOupky ¢ pacTBOpOM YKCYCHOM KHCIOTHI n00aBbTe mopomiok Mmaraus. (Cobpars u
NOJKEUb BBIJICINAIONIHICA ra3). B npyryio nmpoOupky Takxe K pacTBOpY YKCYCHOW KHUCIOTHI 100aBbTE
o karrsiM (1) pacTBop xsopuaa xenes3a (3) — 10 IOSIBICHHS KpaCHOTO OTTEHKa PacTBOpa.
3anucarpe HaOmoaeHus. Hanmucare ypaBHeHus peakuuii. Ha3parb nomyueHHbIE BELIECTBA.

TaGnuibl u BEIBOIBI (6€3 GOPMYITUPOBKH):
1. Odbopmiisiem Bce pe3ysabTarhl B TAOJIHUITY:

Yro genanu? Yro nadmromanu? BriBoabl

KoHTposnbHBIE BOTPOCHI:
1. Kakue yrneBogoposl OTHOCATCS K Kilaccy cnupToB? Ha kakue rpynibl OHU AeasSTCs?
2. Kakne  opraHmyeckue BEIIECTBAa HA3bIBAIOTCS ajbierunaMu? Beipazute 5>IeKTpOHHOE
CTPOCHHUE aJIbJICTUA0B 00IIeH POpPMYIIOH.
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3. Kakue opraHmueckue BeEIIeCTBa OTHOCATCS K Kiaccy KapOOHOBBIX KuCIOT? Beipazure
AJIEKTPOHHOE CTPOCHUE KapOOHOBBIX KUCIIOT 001IIel (hopMyIToi.

3amgarus o0y4JarIMMMCS I CaMOCTOSTEIFHOM paOOTHI:

1. Ompir 1. Ilouemy npu noGaBieHHM IIHIEPHHA K OCAAKY THApOKcHIa menu (2) ocamok
pactBopsieTca? C 4YeM CBSI3aHO WHTEHCUMBHOE OKpalllnBaHuWe pacTBopa? Hamummre ypaBHEHHE
peakuu B3auMOACHCTBUS ITUIIEPUHA C TUAPOKCUIOM Meau (2).

2. OnpiT 3. Hamucarh ypaBHEHHE pEaKIMU OKHCJICHHS JTHJIOBOTO CIIHPTAa OKCHUIAOM MEIH C
WCIIONB30BaHUEM CTPYKTYPHBIX (DOPMYJT OpraHudecKux BemecTB. Ha3BaTh moaydeHHOE BEIIECTRO.

Kommiexkt ouenounsix 3amanuii Ne9 mo Paszmeny 10. JlaGopaTopHbI NpakTHKyM IO
uneHTudukanuu opranudeckux BemiectB Tema 10.1. Mnentuduxaiums opraHUYECKUX COCIUHEHHUM
OTJICTBHBIX KJIACCOB (AyAUTOPHAS CAMOCTOSITENbHAS paboTa 00yJaronmxcs).

3aganue: M3yyeHre xapakTepHbIX CBOWCTB yIIIEBOJIOB.

[TepeueHs cpeacTB 0OydeHUS:

- WITaTUB JUIsl MPOOUPOK, JepKaTemb Al IPOOUPOK, TUTEIbHbIE NI, CHUPTOBKHU, CIIMYKH;
- IJIIOKO3a, caxapo3a, CepHas KHCIOTa, Kpaxmal, IIeNodb, Cymb(ar Meau, WO, ameTaTHOe
BOJIOKHO, XJIOTYaTOOyMakHOE BOJIOKHO.

[IpakTudeckoe 3agaHmue:

1. OmpiT 1. B3aumopaeicTBrE TITFOKO3bI C TUIPOKCHIOM MeaH (2).

2. OnsIt 2. I'ugponus caxapossl.

3. OnsIT 3. B3anmozneiicTBUe Kpaxmasa ¢ HOIO0M.

4. Onbit 4. CBOHCTBO BOJIOKOH.

[Topsinok BeINONHEHUS PaOOTHI:

1. Omnsit 1. B3aumopaeiicTBrE ITIOKO3bI C THAPOKCUAOM Meau (2).
[TomecTuTh B MPOOUPKY pacTBOp TIMIOKO3bI, 1 Karumo pactBopa cyibdara meau (2) u 5-6 xamenb
pacTBopa 1menodn. BCTpsXHYTh comepKkuMoe TPOOUPKH 10 pPaCTBOPEHUs 00pa30BABIIETOCS 0CAKa U
noJlyyeHusi cuHero pactBopa. Harperb xuakocte B mpobupke no kunenus. (Habmionars mepexon
CHUHEH OKpacKd pacTBOpa B 3€JIEHYIO, a 3aTe€M IOSBICHHUE KEITOTO, KHPIUYHO-KPACHOTO OCAJKa).
3anucars HaOJIIOIEHU.

2. OmnpIT 2. ['uaponus caxapossbl.
K 0,5 mu pacTBOpa caxapo3bl 100aBUTh 1-2 Karm pacTBopa CepHOM KUCIOThI. HarpeTh )KUIKOCTh B
npoOupKe 10 KUMEHHsA. 3areM cMech OXJaauTh. K OXJiakIeHHOMY pacTBOpY MPHIUTH | Karuio
cynbara menu (2) u 5-6 xamenb pactBopa mienoun. CHOBa HArpeTh COACPKUMOE MPOOHPKH 0
MOSIBIICHUSI MOPKOBHOTO OCAaJIKa. 3arncaTh HaOMIOIEHUS.

3. OmmpiT 3. B3auMoneiicTBue Kpaxmaia ¢ HoJIoM.
B mnpoGupky ¢ HEOOJIBIIMM KOJIMYECTBOM pAcTBOpa Kpaxmaja NpuOaBUTh WOTHOW BOJIBI.
(ITosiBnsiercst cunee okpamuBanue). ComepkUMoe TPOOUPKH HArpeTh, a 3areM oxiaauth. (IIpum
HArpEeBAaHUU OKPAITMBAHUE UCYE3HET, a IPHU OXJIKICHUU MOSBIISICTCS] BHOBB).
3anucars HaOmronennsa. Crenars BEIBOLIL.

4. OmnbIT 4. CBOMCTBO BOJIOKOH.
Jlep>ka TUreIbHBIMU HIMIILIAMH, CK€Ub KYCOUEK XJI0MYaToO0yMaXHON TKaHU (TOPUT OBICTPO C 3amaxom
#okeHo Oymaru. Ocrtaercss 4yepHbld memnen). IlOBTOPUTH ONBIT, B3BIB KYCOYEK TKaHHM U3
MCKYCCTBEHHOTO IIejKa (arerarHoe BojoKHO). (I'oput ObICTpo, 00pa3ys mapuk TeMHO-Oyporo IBeTa.
Bne miiamenu He ropur).
3anucars HaOmronennsa. Crenars BEIBOLIL.

Tabmu1el 1 BEIBOABI (6€3 HOPMYITUPOBKH):
1. OdopmisieM Bce pe3yabTaThl B TAOIUILY:

Yro genanu? Yro Hadmroganmu? BriBoabl

KoHTposibHbIE BOITPOCHI:
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1. Kakoe o01riee XUMHUYECKOE CBOMCTBO MPUCYIIE AUCaXapo3aM U mojaucaxapo3am?
2. Kakue nHIuBUAYyalbHbBIE PEAKIINK XapaKTePHBbI Ui Kpaxmala, LeJUTI0I03bl U TITIOKO3bI?
3. B uem cxocTBO ¥ paznuune B CTPOSHUU KpaxMaia U HEeUTI0I03b17

3anmanust 00y4JaromMMcs ISl CAaMOCTOSTEIbHOM PaboThI:
1. Oneir 1. Hamumcare CTpyKTypHYIO (OpMyny TIUIIOKO3bI; HamucaTh YpPaBHEHHE pEaKIuu
B3aMMOJICUCTBUS TIIOKO3bl C THUAPOKCUIOM MeAau (2), HCMIONb3ys CTPYKTypHBIE (OPMYIBI
OpPraHMYECKHUX BEIIECTB.
2. Ompit 2. Hantncats ypaBHEHHE peakIMy THIPOJIN3a Caxapo3bl.

Kommnekt onenounbix 3amanuit Nel0) mo Pasgemy 10. JlaGopaTOpHBIM NpPakTHKyM 10
uneHTudukanuu opranndeckux BemiectB Tema 10.1. MnenTuduxaius opraHUYECKUX COCIUHEHHUM
OTJICTBHBIX KJIACCOB (AyAUTOPHAS CAMOCTOSITENbHAS paboTa 00yJaronmxcs).

3ananwue: M3ydeHne xapakTepHBIX CBOMCTB OCIIKOB.

[TepeueHs cpeacTB 0OydeHUS:

- LITaTUB JUIsl POOUPOK, JepKaTesb, TUTENIbHbIE UMb, CIUPTOBKA, CIIUYKH;
- MIeJ0Yb, CepHAs KHUCIIOTa, CyTb(ar MeIu, a30THAs KUCIIOTa, pacTBOp Oelika, aMMHUaK, MIEPCTIHBIC
BOJIOKHA.
[IpakTrueckoe 3aganue:
1. OmeiT 1. [enarypanus Oenka.
2. Oneit 2. B3aumopeiicTBue 6enka ¢ THIPOKCHIOM MeaH (2).
3. OneiT 3. B3aumogeiicTBue 6eka ¢ a30THOW KHUCIIOTOM.
4. OnbIT 4. CBOMCTBO MIEPCTSHBIX BOJIOKOH.
[Topsinok BeIMONHEHUS PaOOTHI:

1. Omsit 1. [lenarypauus Oemnxa.
Hanute B mpoOupKy HEMHOTO pacTBopa Oeika M HarpeTh B TUIAMEHH TOPENKHU. (00paTuTh BHUMAHHE
Ha 00pa3oBaHuE XJIONbEB HAa CTEHKAX MPOOHPKN).
3anucars HaOmonennsa. Crenars BEIBO/IL.

2. OmepIT 2. B3aumoneiicTBue 6emka ¢ THAPOKCUAOM Meau (2).
B npobupky ¢ HEOOIBIINUM KOJIMYECTBOM pacTBopa Oenka, MPUJIMBaeM HEMHOTO TMAPOKCHIA HATPHS
U o KarisiM jJo0amisieM pactBop cyinbdara meaw (2). (KuakocTs OKpammBaeTcss B SPKO-
(buoneToBbIN LBET). JTa peakilys T0Ka3bIBACT, YTO MOJIEKYa Oelika COAEPKUT NENTHIHbIE TPYIIIbI.
3anucars HaOmroneHus. Cuenarb BBIBO/.

3.  Omsrr 3. B3anMogeticTBrue Oerka ¢ a30THOH KUCIJIOTOM.
Buectu B mpoOupky 0,5 M BomHOro pacTBopa Oenka M 2 Kaluld KOHIIEHTPUPOBAHHOW a30THOM
KHCJIOTHI. (0Opasyercst 6enbiii ocanok). Harpers comepxumoe mpoOupku. (OTMETUTh OKpaIlliBaHUE
ocaZika B JKENTHIA IIBET). JTa peaknus IOKa3bIBaeT, YTO B COCTAaB OCIKOB BXOISAT OCTaTKU
apoMaTUYeCKUX aMHUHOKUCIIOT.
3anucars HaOmroneHus. Caenarb BBIBO/.

4. OmpiT 4. CBOMCTBO MIEPCTIHBIX BOJIOKOH.
Jlepka TUTETBHBIMU HIMIILAMH, CKEUb KyCOUeK WIEpCTSHOM TKaHHW. ([OpUT MemnieHHO ¢ 3amaxom
MOKEHBIX BOJIOC, 00pa3ysl MIapuK YEPHOTO I[BETa, KOTOPBIA PacTUPAETCs B MOPOIIOK).
3anucars HaOmroneHus. Cuenarb BBIBO/.

TaGnuiibl u BEIBOJBI (6€3 GOPMYIUPOBKH):
1. Odbopmiisiem Bce pe3ysbTaThl B TAOJIHUITY:

Yro genanu? Yro nadmromanu? BriBoabl

KoHTposnbHBIE BOTPOCHI:
1. Yro mnpencraBnsaor coboii Oenku? JlaiiTe XapakTEepUCTHKY KaXIOM H3 TpeX CTPYKTYp
OCIIKOBBIX MOJIEKYJI.
2. OxapakTepHu3yiTe OHOIOTUYECKYIO POJIb OeKa.
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3. JlaiiTe ompenencHue OenkaM.

Kommuiekt onenounsix 3amanuii Nell mo Pasmeny 10. JlaGopaTOpHBIM NpakTUKyM II0
uneHTudukanuu opranudeckux BemiectB Tema 10.1. Mnentudukaius opraHUYECKUX COCIUHEHHM
OTJICTBHBIX KJIACCOB (AyAMTOPHAS CAMOCTOSITEIbHAS paboTa 00yJaronmxcs).

3aganue: M3yueHre xapakTepHbIX CBOMCTB MOJMMEPOB U BOJIOKOH.

[TepeueHs cpeacTB 0OydeHUS:

- LITaTUB JUIsl IPOOUPOK, JepKaTesb, TUTEIIbHbIE UMb, CIUPTOBKA, CIIUYKU;
- IEeJIOYb, CEpHasi KUcaoTa (pacTBOp), MONUAITUIICH, TOJUCTUPOI, MOJIUBUHUIXIOPU] (BUHUILIACT),
dbenondopmanbaeTUIHAS CMOJA, MIEPCTSIHOE BOJOKHO, XJIOMYAaTOOYMa)KHOE BOJIOKHO, alleTaTHOe
BOJIOKHO, KallpOHOBAs CMOJ1a, KallpOH (TKaHb).
[IpakTuueckoe 3aganue:
. OnpIT 1. O3HaKOMJIEHHE CO CBOMCTBAMH MOJUATUIICHA.
. OnbIT 2. O3HAaKOMJIEHHE CO CBOMCTBaMU MOJUCTUPOIIA.
. OmpiT 3. O3HaKOMJICHHE CO CBOMCTBAMH MOJIMBUHUIXJIOpUA (BUHHUILIACTA).
. Ot 4. O3HAKOMIIEHHE CO CBOMCTBaMH (heHOoJIpOopMaTbAETHTHON CMOJIBI.
. OnpIT 5. O3HaKOMJIEHHE CO CBOMCTBAMHU LIEPCTAHBIX BOJOKOH.
. OnpIT 6. O3HAKOMJIEHHE CO CBOMCTBAMH XJIOMTYaTOOYMa)KHBIX BOJIOKOH.
. OnbIT 7. O3HAaKOMJIEHUE CO CBOMCTBAMM alleTaTHBIX BOJIOKOH.
. Onprt 8. [lonyyeHne HUTEN U3 KapOHOBOM CMOJIBI.
. OnbIT 9. O3HaKOMJIEHHE CO CBOMCTBAMH KalpoHa (TKaHH).

[Topsinok BeIMONHEHUS PaOOTHI:

1. OnbiT 1. O3HaKOMIIEHHE CO CBOMCTBAMU MOJUATUIICHA.

A) oOparuTh BHMMaHHE Ha IIBET, MPO3PAYHOCTh M3enus W3 noimdTuieHa. [lompobOoBars Ha
OIIYTIh KyCOUYEK M3IENHS U3 TMOJIMATUIICHA (OH KHUpEH). 3anucarh HaOIroIeHusI.

b) ckienth Kpast MOTUATHIICHA TOPSYEH CTEKIISTHHON TTaJI0YKOM;

B) cxeup Ham KpYXKKOH, Jepika TUTEIbHBIMH IIMMIIAMH, KYCOK W3JIENHs M3 MOJIMITUICHA (OH
TOPHUT TOJIyOOBaTHIM TUIAMEHEM, HMEET 3amax paciiiaBjIeHHOTo nmapaduHa). 3anucars HaOIIOACHMS.

2. Onsit 2. O3HaKOMJIEHHE CO CBOMCTBAMH MOJIUCTUPOIIA.

A) oOparuTh BHUMaHHME HAa BHEIIHUN BHJ KyCKa IMOJHMCTHUPOJA, €r0 MPO3pPavyHOCTh; 3amlKcarb
HAOTIONCHUSI.

b) TOHKYIO MIAaCTUHKY U3 MOJIUCTUPOIa BHECTH B IPOOUPKY C BOAON M KUIATUTD, IEPUOAUYECKU
poBepsis (MJIaCTHHKA pa3MAryaercs);

B) BHecTH KycOK monMcTHpoja, Jep>kKa €ro TUTENbHBIMH IIUIIAMH, B IUIaMs TOPEJKH.
(ITonmucTHpoa JErKO pa3MsArdaercs U TOPUT KOMTSIIMM IUIAMEHEM, PaclpoCTpaHss XapaKTepHBIHA
3armax);

3amucars HaOIIONEHNUS.

3. OnpiT 3. O3HaKOMJIEHHE CO CBOWCTBAMHM MOJUBUHIIIXJIOpUAA (BUHHUILIACTA).

A) BHecTH B IUIaMs TOpENKM MAaJeHbKUH Kycouek BHHHUIIIACTa. (OH TOPUT KONTAIIUM
rmIaMeHeM). 3aTeM yAIUTh TOPSIIANA 00pa3el] U3 MIaMeHHu U TOBTOPHUTH OMBIT emie pas. (O0paruth
BHUMaHUE Ha TO, YTO MOJIMMEpP HE TOPUT BHE IUIAMEHH, a TPU TOPEHHUH PACIPOCTPAHSIETCS
XapaKTEPHBIN 3armax);

b) kycouku BUHUIUIACTa MOMECTUTH B MPOOUPKH, CONIEPIKAIINEe HECKOJIBKO Karellb PacTBOPOB
cepHOM KuCIOTHl M mienouyd. (OOpaTuTh BHHMaHUE Ha XHMUYECKYIO CTOMKOCTh BUHHUIUIACTA K
JICMCTBUIO PACTBOPOB KUCIIOT U IIeouei). 3anucars HaOMoaeHu .

4. OnpiT 4. O3HaKOMJICHHE CO CBOMCTBaMHU (DEHOIPOPMAITBIETHIHOW CMOJTHI.

OOparuTh BHUMaHHE Ha IBET M3AeNUd W3 ¢eHoracta. BHeCTH B miuams TOpENKH, Iepika
TUTENBHBIMU IIUILAMHU, KYCOK u3fenus u3 Qenoruiacta. (OH TOpUT HE IUJIABSICh, PACIpPOCTpaHss
pe3kuii 3amax ¢eHona).

3anucars HaOJIIOIEHU.

5. OmsbIT 5. O3HaKOMJIEHUE CO CBOWCTBAMU IIEPCTSIHBIX BOJIOKOH.

Jlep’ka TUTENBHBIMM IIMIILIAMH, CKEeYb KyCO4deK MIepcTsHOM TkaHu. (I'opUT MeoIeHHO ¢ 3amaxom
MOKEHBIX BOJIOC, 00pa3ysl MIapHK Y€PHOTO I[BETA, KOTOPBIA PACTUPAETCS B MOPOIIOK).

O 00 1N DN b~ WK =



76

3anucarb HaOmoneHKUs. Cenarh BBIBOJI.

6. OmnpiT 6. O3HaAKOMJICHHE CO CBOMCTBAMHM XJIOMMYaTOOYMa)KHBIX BOJIOKOH.
Jlepka THUTENbHBIMHM LIMIILIAMH, CXE4Yb KyCOYeK XyomuaroOymakHoi TkaHH. (Ioput ObIcTpo C
3armaxoMm xxeHou Oymaru. OcTaeTcst YepHBIN Ternen).
3anucarb HaOmoneHMs. Cenarh BBIBOJI.

7. OrmsiT 7. O3HaKOMIIEHHE CO CBOMCTBAMU all€TaTHBIX BOJIOKOH.
Jlepka TUTENBHBIMU MIMIIIAMH, CXKEYb KYCOUYEK TKAaHM W3 HMCKYCCTBEHHOTO IIeNKa (aleTarHoe
BoJIOKHO). (I'oput GeIcTpO, 0Opa3ys mapuk TeMHO-Oyporo 1iBeTa. BHe miiaMenu He ropur).
3anucarb HaOmoneHKUs. Cenarh BBIBOJI.

8. Ommit 8. [lonyyeHne HUTEH U3 KATPOHOBOW CMOJTHI.
Kycouek kampoHOBOW CMOIBI 3a)KaTh TUTEIBHBIMH LIUMIIAMH, BHECTH B CPEIHIOI0 YacTh IUIAMEHU
TOpEJIKK U JIep’KaTh TaM JI0 JIETKOTO €ro OIiaBieHHs. BbIHYTh OIUIaBIE€HHBIM KampoH W3 IUIAMEHU
TOPEINIKH U, IPUKOCHYBIITUCH UM K CTEKJISTHHON TaJIOUKe, BBITSIHYTh HUTb.
3anucars HaOmonennsa. Crenars BEIBO/IL.

9. OmpiT 9. O3HaKOMIICHHE CO CBOMCTBAMU KamlpoHa (TKaHU).
BHectn B muaMs Topenku KycokK u3fenus u3 kamnpoHa. (OOpaTuTh BHUMaHHE Ha pa3MsTryeHUE
KalpoHa, MIIABJICHUE U PA3JIOKEHUE C 00pa30BaHUEM TBEPAOTO OJIECTSIEro MapruKa TEMHOTO IIBETA).
3anucars HaOmronennsa. Crenars BEIBO/IL.

Tabmu1el 1 BEIBOABI (6€3 HOPMYIUPOBKH):
1. OopmisieM Bce pe3ynbTaThl B TAOIHILY:

Yro genanu? Yro Hadmroganmu? BriBoabl

KoHTposnbHBIE BOMPOCHI:
1. VkaxuTe, Kakrie OCHOBHbIE XUMUYECKHE PEAKIIUU JIEKAaT B OCHOBE CUHTE3a IMOJTUMEPOB.
2. IlpuBenuTe mpuMepsl BOJOKOH CHHTETUYECKUX U UCKYCCTBEHHBIX. B uem ux paznuuue?
3. IlpuBeaute mpuMepsbl MPUPOAHBIX BBICOKOMOJIEKYISPHBIX COEAMHEHUI PacCTUTEIBHOTO U
YKUBOTHOTO MPOUCXOKICHUSI.

3amanus 00y4JaromUMCs JIJIsl CAMOCTOSTEIbHOW PaOOTHI:
1. OmpiT 1. 3anucaTh XapakTepHbIC CBOMCTBA MOIMATHIICHA U HAMMUCATH €T0 (hOpMyIy.
2. OnpIT 2. YKa3aTh XapakTepHbIE CBOMCTBA MOJUCTUPOJIA U HAa3BaTh U3/enus u3 Hero. Hamucarp
CTPYKTYPHYIO (OPMYITY TIOJTUCTHPOIIA.
3. OmpIT 3. YKa3aTh CBOMCTBA BUHHUILIACTA W HAa3BaTh U3MENHUs U3 Hero. Hamucarhk CTpyKTypHYIO
¢dbopMyny BUHHUILIACTA.
4. Onwit 4. Hanucarp Gpopmyny peHormiacta, OTMETHTh €T0 XapaKTEepPHbIE CBOMCTBA.

Kommiekt onenounwsix 3amanmii Nel2 mo Pasmenmy 10. JlaGopaTopHblid NPakTHKYyM IO
unaeHTudukau opranndeckux BemectB Tema 10.1. UneHTHduKaius opraHnYecKuX COSIUHEHUN
OTJIENBHBIX KIacCOB (AyAUTOpHAs CaMOCTOSITEIbHAS paboTa 00yJarOIINXCS).

3anmanue: Pacrio3HaBaHue OpraHMYECKUX COCTUHEHUN METOIOM XUMHYECKOTO SKCIIEPUMEHTA
(mpuMeHEeHHWE TOJYYCHHBIX 3HAHUNW M HABBIKOB XHMHUYECKOTO SKCICPUMEHTA ISl Ka4ueCTBEHHOTO
orpezieNIeHUs BbIJTAHHBIX 00pa3I0B OpraHM4YEeCKUX BEIIECTB).

[TepeueHs cpeacTB 0OyUEHUS: ITATUB, ACPKATEIb, TUTCILHBIC UL, CITUPTOBKA, CITUYKH,
HIeNI04b, cyabdar Meau, cepHas KUCII0Ta, XJIOPH XKele3a, Ho.

[IpakTudeckoe 3aganue:

1. Omnpenenenne pacTBopa.

2. OmnpeneneHue mIacTMacchl.

3. Ompenenenrie BOJOKHA.

[Topsiiok BeIMOTHEHUS PAaOOTHI:

1. Omnpenenenue pactBopa.
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C noMonipI0 Ka4eCTBEHHBIX PEAKIIMM, BHIMOIHEHHBIX HA MPEAbIAYIINX 3aHATUAX, ONPEICTUTh
BBIJIAHHBIA PACTBOP BEIIECTBA. ITO MOXKET OBITh: IIIIOKO3a, caxapo3a, IIUIEPUH, YKCYCHAsI KUCIIOTa,
anbaeTuI, Kpaxmal, 0enok, (heHOIL.

3amnucarb HaONIOACHHS U CIIeJIaTh BEIBO/I.

2. OmnpezneneHue MIaCTMACCHI.

C moMomIpI0 KaueCTBEHHOW PEaKIIMU OIMPEAEIUTh BBIJAHHBINH 00pa3el] BOJIOKHA. JTO MOXKET
OBITh: (hEHOIIACT, BUHHUILIACT, IOJIUCTUPOJ, MTOJIMATHUIICH, KaIIPOH, KallPOHOBAs CMOJIA.

3amnucarb HaONIOACHUS U CIIeJIaTh BEIBO/I.

3. OmpeneneHue BOJIOKHA.

C moMoIIp0 Ka4eCTBEHHBIX PEAKIIUNA OMPEIeTUTh BBIJAHHBIM 00pa3ell BOJOKHA. JTO MOXKET
OBITh: aIleTaTHOE BOJIOKHO, MIEPCTh, XJIOTOK, KAIIPOH.

3amnucarb HaONIOACHHS U CIIeJIaTh BEIBO/I.

KoHnTponbHbIE BOTPOCHI:

Kakue cMecn Ha3bIBalOT pacTBOpaMu?

Kakwue Tunbel pacTBOpOB BbI 3HaeTE?

IlepeuncinTte nNpenMyIlecTBa XMMHUYECKHX BOJIOKOH IEpE]] HaTypaJIbHBIMU?
OcHOBHBIE HETOCTAaTKH aKPUJIOBBIX IJIaCTMACC.

brnaromapst kKakuM BeliecTBaM IJIACTMACCH TPUOOPETAIOT ONPEACTICHHYIO OKPAcKy?

SAE I

4.1.4. VCTHBIN OIIPOC

Yernsiit onpoc Nel o Pazneny 1. OcHoBHbIE IOHATHA U 3aKOHBI XMy Tema 1.1. OcHOBHBIE
MOHATHUS Y 3aKOHBI XUMUU (AyauTopHas padoTa).

1. Uto Takoe atom, MoJieKyia?

2. Uto BeIpakaeT xuMmuueckas opmysna?

3. Yro 0003Ha4a0T CIeIyloNlue TEPMHUHBI: BAaJIEHTHOCTh, OTHOCUTEIbHAs aTOMHAas Macca,
OTHOCHUTEIIbHAs MOJIEKYJIsIpHAs Macca, MOJIb

4. CopmynupyiiTe 3aKOH COXpAaHEHHS MAacCChl, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH
ABoranpo.

VYerasiii onpoc Ne2 o Pazgeny 2. OcHoBbI cTpoeHus BemectBa Tema 2.1. CtpoeHne aToMOB
XUMHUYECKHX JJIEMEHTOB U MPUPO/Ia XUMHUUECKOH cBsizu (AyautopHas paboTa).

1. Kakue yacTuIlpl Ha3bIBAIOTCS: MOHAMU, KATHOHAMHU, aHUOHAMHU.

2. OxapakTepu3yuTe MOHATUS «MOHHASI KPUCTAIUINYECKAs PELIETKa.

3. KakoBbl MexaHN3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H.

4. Kakyro cBsI3b Ha3bIBAIOT METAJIIMYECKOM.

5. Hapucyiite Mmexanu3m 00pa3oBaHus JOHOPHO-AKIIEITOPHOMN CBSI3H.

VYernsiii onpoc Ne3 no Pazneny 2. OcHoBwl cTpoenus BemiectBa Tema 2.2. [lepuonnueckuii
3aKOH U Tiepuoanueckas cuctema snemenToB J[.1. MenneneeBa (AynutopHas padora).

1. Kakyro nadpopmanuio narot Homep nepuona u Homep rpynmsl B [ICXD .M. Menneneena,
B KOTOPBIX PACIIOJI0KEH XUMUYECKUM 3TIEMEHT?

2. Chopmynupyiite [lepuognueckuii 3axon J[.1. Menneneena.

3. Kak u3meHs110TCs CBOMCTBa B IEPHOJIE U Tpynme?

4. Hanumwure >J€KTpOHHbIE KOH(MUTYpally aTOMOB 3JIEMEHTOB, MUMEIOUINX MOPSAIKOBBIE
Homepa 6, 15, 20.

VYerubiii onpoc Ne4 o Pazneny 3. CtpoeHue U cBOWCTBa HEOPraHMYECKUX BellecTB Tema
3.1. Knaccudukanus, HOMEHKJIATypa M CTPOCHHE HEOPTaHMYECKUX BemiecTB (AyautopHas
pabota).

1.JlaitTe onpeneieHue OCHOBAHUSIM, KUCIIOTaM, COJISIM U OKCHJIaM.

2. Ha xakue rpynmnsl JeyaT KUCIOThI?
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. Ha kakue rpymnmsl Jenat oCHOBaHUsA?

. Kak kmaccudumupyror comnu?

. Kak knaccupunmpyror okcuabi?

. Hammmmre opmysipl BemecTB, OTHOCSIIIUXCS K Pa3HBIM KJIaccaM: KHUCIIOTaM, OCHOBAHUSIM,

OKCHIAM.

VYerawiii onpoc Ne5 mno Pasneny 4. Xumuueckue peakunu Tema 4.1. Tunbsl XuMHUYECKHX

peaxkuuit
1

(AynutopHas paborta).

Kak xnaccupuiupyror XuMHUECKHME pPEAaKIUU MO YHUCIYy M COCTaBy pEarupyromux H

00pa3yromuxcs BemecTB?

2
3
4
5
6
HNOs.

.Kaxkoe BeliecTBo Ha3bIBaeTCs KaTaIu3aToOpoM?

. Kakune peakunu Ha3pIBalOTCS OKHCIUTEILHO-BOCCTAHOBUTENIbHBIMU. [IpuBEIMTE IPUMEDHI.
. Kakue npoueccel Ha3piBalOT okuciaeHrueM? BocctanoBneHuem?

. Kakoe BentecTBo Ha3bIBarOT okucanTeaeM? BoccranoBurenem?

. Onpenenure cTerneHW OKHCIEHUS 3JeMeHTOB B coeamHeHmsx: CazP,, H3PO4, P,0s,

VYerusiii onpoc Ne6 no Pazpeny 5. Kunernueckue U TepMOJMHAMUYECKUE 3aKOHOMEPHOCTH
npoTeKkaHus Xumuueckux peakuuid Tema 5.1. CkopocTh XMMMUECKHX peakuuid. XUMHYECKOe
paBHOBecue (AyauTopHas pabdorta).

N~ wWNE

UYUTO NOHMMAIOT IO/ CKOPOCTHI0 XMMHYECKON peakiuu?

dopmylia HAXOXKJICHUSI CKOPOCTU XUMHYECKOW PEAKIUU.

[Ipasuno S.Baut-T'odda.

Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMHYECKUX PEaAKITHii?
Cohopmynupyiire npuniun Jle [latense.

Kaxkue peakniun Ha3piBatoT HeoOpaTuMbIMU? OOpaTUMBIMHK?
Kaxoii nporecc Ha3pIBatOT 3JEKTPOIU30M?

YeM oTamgaeTcs 3JEKTPOIN3 PaCTBOPA OT JIEKTPOJIM3a paciuiaBa?

Yeruwiii onpoc Ne7 mo Pazgeny 6. Boma. PactBoper Tema 6.1. Bona. PactBopsbl.
DnexTponuTHyecKas gucconuanus (AyaurtopHas paboTta).

NogakowhE

Kakue cmecu Ha3biBaroT pacTBopamu? Kakue THIIBI paCTBOPOB BbI 3HAETE?
OxapaxkTepu3yiTe NOHITHE «PACTBOPUMOCTDH BEIIECTBA B BOACH

Kaxkue BemiecTBa Ha3bIBalOTCS KpUCTAJIOTHApaTaMu?

UTO MOHMMAIOT MO/I CJIOBAMH MaccoBasi 10J1s1 pACTBOPEHHOI'O BEILIECTBA B pacTBOpe?

I[To xakoii popMyIie HaXOASIT MAaCCOBYIO JIOJTIO PACTBOPEHHOTO BEIIIECTBA B pacTBOpe?
Kaxkue BemectBa Ha3bIBatoT 3nekrponutamu? Heanekrponuramu? [puBuaure npumepsl.
UTO MOHMMAIOT MO CTEMEHBIO SJIEKTPOJUTHUECKON auccoumaruu? dopmyna creneHu

BHGKTpOHHTquCKOﬁ JUCCOoIranu.

8

. Ha kakue rpymbl AeaaTcs 3JEKTPOJIUTHI IO CTETICHH JICKTPOJIUTUUECKON JTUCCOITHAITHN ?

VYernsiii onpoc Ne§ o Pazaeny 7. Meramnsl 1 HeMetaiuibl Tema 7.1. @U3UKO-XUMHYECKUE
CBOICTBa METAJNIOB M HEMETANIOB (AyAUTOpHas pabora).

1.

2
3
4
5
6
7
8
9

Mecrononoxenue metaiion B [ICXD.

Mecrononoxenue HemeTamioB B [ICXD.

. Uem oTiam4aroTcst Mo (GU3HMIECKUM CBONCTBAM METAJUIbl OT HEMETAIIIOB?
. Maute onpenenenue cruiasam. [IpusBenure npumepsl.

. B uem 3akmmrouaercs KOppo3usi METAIOB?

. Kakue tunsl 1 BUJIbl KOPpO3UHU PA3INYALOT?

. Kakue BemecTBa Ha3pIBalOT MHTHOUTOPAMU KOPPO3UH?

. OxapakTepusyiTe NOHITHE «AJIEKTPOOTPULIATETLHOCT.

. Kak nonyvaror HemeTasibl?
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VYerubiit onpoc Ne9 no Pazneny 9. Ctpoenue u cBoiicTBa opraHudeckux BemiecTB Tema 9.1.
Knaccudukanmsi, cTpoeHre 1 HOMEHKJIaTypa OpraHudecKux BemnecTB (AynutopHas pabota).
1. Kakue BemiecTBa Ha3bIBAlOT OPraHUUYECKUMU?
2. ChopmynupyiTe OCHOBHBIE TIOJIOKEHHS TEOPUU XUMUYECKoro cTpoeHust A.M. byrieposa.
3. Kakue Tunbl HOMEHKJIATYpbl IPUMEHSIOT Ul Ha3BaHUM yriIeBOIOpOAOB?
4. HazoBuTE OCHOBHBIE THUIIBI PEAKIIUA B OPTaHUYECKON XUMUH.

VYernsiii onpoc Nel0 mo Pazaeny 9. Ctpoenune u cBOMCTBa OpraHuYecKux Beniects Tema 9.2.
CBoiicTBa OpraHn4ecKkux coeuHeHui (AyauropHas paboTa).

1. IlpuBecTH ypaBHEHUSI peaKLIHMi, OTPa’KaIOIIME CBOMCTBA aJIKaHOB.

2. IlpuBecTu ypaBHEHMsI peakLnii, OTpa’karolue CBOWCTBA AJIKEHOB.

3. IlpuBecTu ypaBHEHUS pEAKIINM, OTPaKaIOIIME CBOMCTBA AJTKHMHOB.

4. IlpuBecT ypaBHEHMsI peakLUi, OTpa)karollue CBOMCTBA apeHOB.

Yernsiii onpoc Nell mo Paspeny 9. CtpoeHue u cBoiicTBa opraHuyeckux Bemects Tema 9.2.
CBoiicTBa OpraHUYECKUX COeTMHECHHM (AyauTopHas paboTa).

1. O6mas hopmyna mpenenbHbIX KapOOHOBBIX KUCIIOT.

2. BemectBo CH3 —CH2 — COH npuHaanexur K kjaaccy?

3. @YHKIMOHAJIBHON I'PYNION CIUPTOB SIBISETCS.

4. CocTaB npeneabHbIX albJETHI0B BhIpakaeTcsi 001Iei hopMyIsIoi.

5. CocraB npeaenbHBIX 0IHOOCHOBHBIX KapOOHOBBIX KUCJIOT BBIpaXkaeTcst o0Iel (popMyInoii.

6. O0me#t hopMysIoi CIIOKHBIX A(UPOB SBISETCS.

VYernsiii onpoc Nel2 no Pazpeny 9. Ctpoenune u cBOWCTBa OpraHuyecKux Beniects Tema 9.2.
CBoiicTBa OpraHn4ecKkux coenuHeHui (AyauropHas paboTa).

1. CoctaB npeneabHbIX aMUHOB BBIpaXkaeTcsi POpMYJIIOM.

2. BemectBo CH3-CH2-NH2 nazbiBaeTcs.

3. Yro takoe O6enku?

4. Kakue coeTMHEeHUs Ha3bIBAIOT MOJIMMEPAMHU?

5. Kakwme marepurainbl Ha3bIBAIOT IJIaCTMAcCaMu?

6. Kakue nmonuMepHbie MaTepralibl HA3bIBAIOT BOJIOKHAMMU?

Yernsiit onpoc Nel3 no Paspeny 9. Ctpoenue u cBoiicTBa opraHM4ecKux BemecTB Tema 9.3.
Wnentudukanuss OpraHMYeCKMX BEIIECTB, WX 3HAYEHUE W TMPUMEHEHHEe B OBITOBOM U
MPOU3BOJICTBEHHOW JEATENLHOCTH YelioBeKa (AyauTopHas paboTta).

[Tepeuncnure OCHOBHBIE (PYHKITUU OEITKOB.

[lepeuncnure OCHOBHBIE (PYHKIIUH KUPOB.

[lepeuncnure oCHOBHbIE (PYHKIIMU YTIEBOJIOB.

OcraTku, Kakoro MOHOcaxapuaa BXoJAT B coctaB Mosiekyinbl JJHK?
JInnmuael cocToAT U3...?7

W3 aMMHOKHCIOT COCTOAT. .. "7

OCHOBHOM UCTOYHUK DHEPTUU?

NogakowhE

VYerusiii onpoc Nel4 mo Pazneny 11. XuMust B KW3HM MOPOU3BOJCTBEHHON AESATEIBHOCTH
yenoBeka, Tema 11.1. Xumus u )ku3ub (AyIUTOpHAs caMOCTOsITeNbHas paboTa).

1. Xumus u nunia

1.1. Kucnora, €€ npuMeHsIOT B NULIEBOW NMPOMBIIUIEHHOCTH YJIyYLIEHUS BKyca IPOAYKTOB,
IpU KOHCEPBUPOBAHWU M MApUHOBAHUM OBOIIEW M (PYKTOB, MPU M3TOTOBICHHUH CIOEHOTO TeCTa.
(YkcycHast Kuciora.)

1.2. Crupt, B HEOOJNBIIUX KOJIMYECTBAX OOHAPYKEH B KYMBICE, BO MHOTHX IPOJIYKTax
dbepmeHTanuu, BKI0Yas Kepup U Apyrue KUCIOMOJIOYHBIE TTPOTYKTHI.

1.3. ApomaTuyeckuil ajabJIeru]l — LEHHOE TYIIMCTOE BEMIECTBO, MPUIAIOIIEE KOHAUTEPCKUM
U3JIeIIUAM HEIIOBTOPUMBIN CIIaJKOBATHIN apOMar.
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1.4. KoHcepBupytomiasi crmocoOHOCTh 3TOH apOMaTHYECKON KapOOHOBOUM KHCIIOTHI M3BECTHA
JTAaBHO: OHA COJEPKUTCS B SITOAaX OPYCHUKHU M KIIIOKBBI, YTO IO3BOJISET JOJIT0 XpaHUTh UX 0e3
caxapa.

1.5. brmaromapsi BEICOKOMY COJI€pKaHUE TPUTIHIIEPHUIOB ITOW KHUCIOTHI OJIMBKOBOE MAacCiO
XPaHUTCS JOJIbIIE MOICOJHEYHOTO.

2. XUMHI 1 METUIIHA

2.1. TlpenenbHass OTHOOCHOBHAsE KapOOHOBas KHCIIOTA, COJCPKUTCS B JIEKAPCTBEHHOM
CPEICTBE, PEKOMEHJIyeMOM Ipu OECCOHHHUIIE, MUTPEHHU, THUIEPTOHUHU, IOBBIIIEHHOW HEPBHOM
B030yauMocTu. Ha TUrpoB, TbBOB, KOIIEK OHO ACHCTBYET BO30YKAAIOIIE.

2.2. AMUHOKHUCIIOTa, €€ MPUMEHSIOT B KAa4eCTBE JIEKAPCTBA, OKA3bIBAET YCIIOKAMBAIOUIEE U
ci1aboe aHTUACTIPECCUBHOE JICHCTBHE.

2.3. llukinyecknii coupT, BXOJWT B COCTaB MSTHOIO Macja, MPOU3BOJIUT OXJaXKAAroIlee
NEHCTBHE HA KOXHBIC PEIENTOPhl, €ro MPUMEHSIOT B MEIUIMHE Kak OoJeyTolsomee u
IIPOTUBOBOCTIAJIUTEIILHOE CPEJCTBO.

2.4. Antubmortuk, BeimeneH A ®@nemunrom, B CCCP monmyuen mmkpoOuonoramu 3. B.
Epmonsesoii u T. U. bane3unoit B 1942 r.

2.5. KpynuHka MOXeT JKU3Hb CIAacTH, a KUIOrpaMM — JIOM pa3HECTH.

3. XUMUS U TPOMBILIIEHHOCTb

3.1. Camsblii ApeBHUH CIUIaB MEJU C OJIOBOM.

3.2. Pycckuii yuéHbIH, MPeI0KUBIINA MPOMBIIIIICHHBIM CUHTE3 OyTaAHMEHOBOTO KaydyKa W3
ATaHoJIa.

3.3. Orot metann ObuT monyueH emé B 1825 r., opranm3aropsl [Tapmkckoit BeicTaBku 1855 T.
T eMy OpUTUHAIBHOE Ha3BaHUE «Ccepedpo U3 TITHHBDY).

3.4, XUMHMYECKUN HCTOYHUK TOKAa MHOTOPA30BOr0 JEUCTBHUS, CIYKHUT [JIs1 HAKOIUICHUS
SHEPruH, MPEBPALIAEMON IO MEPE HEOOXOAMMOCTH B DIIEKTPUIECKYIO.

3.5. Meron moaydeHHsi TOJICTOTO CJIOS MeTajula Ha MOBEPXHOCTH KaKoro-iubo mpeamera
MOCPEJICTBOM JIEKTPOJIU3A.

4.XuMus 1 Kpacota

4.1. Cupt, CMATYaONUINI KOXKY PYK, BXOJUT B COCTaB KPEMOB, 3yOHOH MACTHI.

4.2. ButamuH B COCTaBe KpEMOB, AHTHUOKCHJAHT, MPEAOTBPAIIACT CTapeHUE KOXKH,
CIIOCOOCTBYET 32KMBJIICHUIO PAHOK.

4.3. Cnoxuble 2pUPHI BBICITNX XKUPHBIX KHUCJIOT W BBICIIUX CIUPTOB, OCHOBHOW KOMITOHEHT
noma, TyIIH JJisl PECHUL, IPUIAl0T BOIOOTTAJIKMBAIOIINE CBOMCTBA.

4.4. TpuBuanbHOE Ha3BaHWE HUTpaTa cepeOpa, MPUMEHSIOT I TMPWKUTAHUS PAHOK U
ynaneHus: 60poaaBoK.

4.5. Cepoconepskaline aMMHOKUCIIOTHI, KpaiiHe He0OX0AMMbIE JIsl pOCTa BOJIOC.

5.XuMHUS U 310pOBbE

5.1. DneMeHT, BXOJUT B COCTaB TOPMOHOB IIMTOBUIHOW KEJI€3bl, HEAOCTATOK B OpraHU3MeE
MPHUBOUT K 3a00JIEBaHUSAM, B YACTHOCTHU 0a3e10BOI O0JIe3HH.

5.2. ToproBas Mapka, IMOJ KOTOPOH MPOAAIOT >KAPOMOHIKAIOIIEe M 00e300JMBaroIee
CPEICTBO — ALETWICATULIUIOBYIO KUCIIOTY.

5.3. VYBenuueHue coaepaHUs ATOTO CIIHUPTa B IUIa3ME KPOBH CUUTAIOT (DAKTOPOM pHCKa
pa3BUTHS aTEPOCKIEPO3a.

5.4. KeToH, N3BECTHBIN KaK PaCTBOPUTEI, TPUCYTCTBYET B HEOOJIBIINX KOJUIECTBAX B KPOBH
U MoO4e uenoBeKa. Y OONBbHBIX AMAOETOM €ro COJAep)KaHUE MOBBIIIACTCS, HEKOTOPOE KOJIMYECTBO
BBIJICIISIETCS] U3 OpPTraHU3Ma C BbIIBIXa€MbIM BO31YXOM.

5.5. AHa’poOHBIE OaKTepUu ECTECTBEHHONH MHUKPOQIOpPHI YelOBeKa, HOPMAIU3YIOT paboTy
KHILIEYHUKA, YJaCTBYIOT B CHHTE3€ BHUTAMHHOB, OCOOEHHO Trpynmbl B, mpoaynupyroT MOJIOYHYIO
KHUCIIOTY, PpEryJUpYyIOT KHUCJIOTHOCTh KHIIEYHOTO COACPKUMOIrO, TEM CaMbiM CO3/aBas
OJaronpusATHBIC YCIOBHSI JIJIsl BCACHIBAaHUS MOHOB JKeJle3a U KajbIus, a Takke BUTaMuHa D.

6. XuMHS ¥ OBIT

6.1. Tonkass MHOTOCJOITHAsA TJIEHKA U3 MbUIA U BOJbI, HAIIOJHEHHAS BO3JyXOM, IPUHUMAET
dbopMmy chepsl ¢ mepenTuBIATON TOBEPXHOCTHIO.
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6.2. Paz0aBieHHBIE PAcTBOPHI 3TOTO BELIECTBAa MPHMEHSIOT B OBITY KaK aHTHCENTHYECKOE
cpencTBo. Mcnonb3yroT mpy KylaHUuH HOBOPOXKIEHHBIX, IPU MPOTPABINBAHUN CEMSH.

6.3. Drta KuCIOTa BXOJUT B COCTaB YHCTALIMX CPEACTB JUIS YOAJICHUS PpIKABUMHBI C
METAIITMYECKHUX ITOBEPXHOCTEH, €€ COJIM Ha3bIBAIOTCS OKCAJIaTaMH.

6.4. MHorouucieHHass TpyIna BEUIECTB, IOHIKAIONIMX [MOBEPXHOCTHOE HATKCHHE
KHUJKOCTEH HAIpUMep BOJBI, BXOAAT B COCTAB CHHTETHUECKHX MOIOIINX CPEJICTB

6.5. Ilomumep, BmepBble W3 HEro moj Mapkoil «Plexiglas» M3roTOBHIM 3aKpBITYIO KaOUHY
HHJIOTA.

VYerusiii onpoc Nel5 mo Pazneny 11. XuMust B KW3HM MOpPOU3BOJCTBEHHON AESATEIBHOCTH
yenoBeka, Tema 11.2. Xumus B NMpPOM3BOACTBEHHOW NEATEIBHOCTH TEXHHMKA - AJIEKTPOMEXaHUKA
(AynuTopHasi camocTosiTelIbHas paboTa).

A) 1. Ponp xumuum B OOGCHEYCHHHM HKOJOTMYECKOH, HSHEPreTHYeCKOW U IHIIEBOM
0€30MacHOCTH, pa3BUTUM MenuUuHBL. [loHSATHE O HayuyHBIX METOJaxX IMO3HAHUS BEIIECTB U
XUMUYECKUX PEAKLIUN.

2. [IlpencraBnenuss o0 oOOHIMX HAyyHbIX MPHUHIMIAX MPOMBIIUIEHHOTO TMOJyYEHUS
BOKHEMIIMX BEIIECTB. YenoBEeK B MUPE BELIECTB M MATEPUAJIOB: BAXKHEWILINE CTPOUTEIIbHbBIC
MaTepuanbl, KOHCTPYKLHOHHBIE MaTepHalbl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaidbl IJis
DIIEKTPOHUKHU, HAHOMATEePUAIIbl, OPraHUYECKUE U MUHEPAIIbHBIC YI00pEHUSI.

3. XuMus M 300pOBbE YEIOBEKA: IMpaBUja MCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApPaTOB,
npaBuiia 6€30MacCHOTO MCIIOIh30BaHMSI MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

b) AxkymynsTopHble OaTaped SIBISIOTCS XMMHUYECKMMHU HCTOYHMKAMU TOKAa M IIMPOKO
MPUMEHSIOTCS B Cy10BbIX DDC B Ka4eCTBE PE3EPBHBIX U aBaPUIHBIX HCTOYHUKOB AJIEKTPOIHEPTHH, &
TaK’)K€ MOTYT MPHUMEHATHCA B KAYECTBE OCHOBHBIX HMCTOYHHKOB JJIEKTPOIHEPTHH AJI OTAEIbHBIX
YCTPOMCTB U CUCTEM CYZHA.

3amanue:

1. Kakue Tpu 351eKTpOXUMUYECKUE SIBJICHUS JIEKAT B OCHOBE JIEUCTBUS aKKyMYJIATOPOB?
(OnexkTponuTHyYecKas AUCCOIMAIMS, ODJIEKTPOJan3, BO3HUKHOBEHHE MOTCHIMAA HAa JIIEKTPOIE,
MOMEIICHHOM B PaCTBOP 3JIEKTPOJIUTA).

2. Kakune akkyMynaTopbl IPUMEHSIOT B CYAOBBIX YCIOBUSX? (KHUCIOTHBIE, LIEIOYHBIC
KeNe30-HUKEeNb U KaAMUNH-HUKEIb, CepeOpSHO-LINHKOBBIE).
3. Kaxkoit mpormecc Ha3pIBaeTCs AJIEKTPOIU30M? (KOTJA SJICKTPUUYSCKUM TOK MPOXOIUT

4yepe3 pacTBOp DIIEKTPOJIMTA WM PACIUIaB, Ha TPAHMIIEC SJICKTPOIUT-META (DJICKTPOA) MPOXOJIST
pa3IMYHbIe XUMUYECKHE PEaKIIMM U 00pa3yloTcs HOBbIE BemiecTBa). Karos (oTpumarenbHbliii). AHO
(TIOTOXKUTENBHBIH ).

4.2. 3apanus 11 NPOMEKYTOYHOM aTTecTalluu
ITEPEYEHD
BOIMPOCOB U MPAKTUYECKHUX 3aAaHUH IS MOATOTOBKH K TU(PPEpEeHIIMPOBAHHOMY 3a4eTy
o yueoHomy nipeamety bYI1.04 Xumus
i o0yyaromuxcs o cnenuaibHocT 09.02.07 MHpopMalnoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHE.
IlepeueHb BOIPOCOB 3aTaHUI

OOm1ast 1 HeOpraHUYECKask XUMHSL.

1. OcHoBHble TOHATHSA XuMmuHU. BemectBo. AtomM. Monekyna. XUMHYECKUM HJIEMEHT.
Amnotponus. [Ipocteie U cinoxHble BemecTBa. OTHOCUTENBHBIE ATOMHAsE U MOJIEKYJISIPHAST MacCHl.
KonnuecTBo BemecTna.

2. OCHOBHbBIE 33aKOHBI XMMHHU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB. 3aKOH IOCTOSIHCTBA
COCTaBa BEUIECTB MOJICKYJISIPHOM CTPYKTYpPBI. 3aKOH ABOTaJpo U CJIEICTBUS UX HETO.

3. Ilepuoanueckuii 3axkon J[.M. Menneneesa. Ilepuoauueckuii 3akon B ¢popmymnuposke J1.1.
MenneneeBa. CTpykTypa NEpHOAWYECKOW TaOMUIBI: Tepuoabl (Majble W OOJBIINE), TPYIIIBI
(rmaBHass W mobounas). CoBpemeHHas (OpPMYJIHMPOBKA MepHOAMYECKOro 3akoHa. CoBpeMeHHas
dbopMynupoOBKa MEPUOIUYECKOTO 3aKOHA.
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4. Crpoenue atoma u nepuogudeckuii 3akon .M. MenneneeBa. Atom. Snpo (IpOTOHBI U
HEUTPOHBI) W DJJIEKTpOHHas oOoiouka. M3oTtombl. CTpoeHHE SIEKTPOHHBIX 000J0YEK aTOMOB
3JIEMEHTOB MaJIbIX Mepro0B. OCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB
OOJIBIITNX TIEPUOIOB (TMIEPEXOTHBIX JIEMEHTOB).

5. NonHaa xumuueckas cBA3b. KaTnoHbl. AHMOHBI. VOHHBIE KPUCTAJUIMUECKHUE PELIETKU.
CBolicTBa BELIECTB C MOHHBIM TUIIOM KPUCTAJIIMYECKOU PEIIETKHU.

6. KoBanenTHas XuMHYecKas CBs3b. MeXaHU3M 00pa3oBaHMsA KOBAJICHTHOW CBSA3H.
DIIEKTPOOTPULIATENBHOCTh. KOBaJeHTHBIE NOJIApHAas W HENOJspHAas CBA3UM. MOJEKYJIsApHbBIE H
ATOMHBIE KPUCTAJUINYECKUE PELIETKH.

7. Merammnueckass cBs3b. MeTtamnueckass KpUCTAJUIMYECKas pelIeTKa U MeTajuIndecKas
XAMHYECKasl CBA3b. PU3NYECKUE CBOWCTBA METAJLIIOB.

8. Uucrtele BemecTBa U cMecu. [loHsATHE 0 cMecu BemiecTB. | OMOT€HHBIE U TE€TEPOreHHBIE
cmecu. JlucnepcHble cuctemsl. JlucmepcHas (aza u aucnepcuonHas cpena. Kiaccuduxarms
JUCIIEPCHBIX CUCTEM.

9. Bopma. PactBopbl. PactBopeHne. Boga kak pactBoputens. PacTBOpMMOCTH BEILECTB.
HacpliieHHble, HEHACHIIEHHBIE, MEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PAaCTBOPHUMOCTH Ta30B,
KHUJIKOCTE W TBEPABIX BELIECTB OT pa3IM4YHBIX (aKTOpoB. MaccoBas 10Js1 PacCTBOPEHHOTO
BEIIECTBA.

10. DnexTponuTHyecKas AUCCOLMALMS. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. ['MapaTUpoBaHHbIE
noHbI. CTENeHb SJIEKTPONIMTHYECCKOW aucconnanuu. CUibHbIE U cladble JeKTPONUThL. KUCIOTHI,
OCHOBAHUS U COJIM KakK AJIEKTPOJIUTHIL.

I1. Kucmotel W uX cBOcTBAa. XUMHYECKHE CBOMCTBAa KHCJIOT B CBETE€ TEOPUHU
AIIEKTPOIUTHYECKOH Tuccorrannuu. OCHOBHBIE CITOCOOBI MOJTy4EHHs KUCIOTHI.

12. OcHoBanus M ux cBoicTBa. OCHOBaHHSA KaK OJJICKTPOJUTHI, UX KiIacCU(UKAIUA IO
pPa3IUYHBIM TpU3HaKaM. XWUMHYECKHE CBOHCTBA OCHOBaHWU. (OCHOBHBIE CIOCOOBI TONyYEHUs
OCHOBaHUM.

13. Comn n ux csoictBa. Conu Kak 3eKTposnuThl. Colu cpelHUEe, KHUCIbIE U OCHOBHBIE.
Xumudeckue cBoicTBa cosieir. CriocoOBI MOTyYEHUsT COJICH.

14. I'maponus coneil. Bogopoauelii nokasarens. Kucnas, menoynas, HelTpaibHas cpeaa.

15. Oxcunel um ux cpoiictBa. ConeoOpasyromue U HecoseoOpasyromme okcuabpl. OCHOBHEBIE,
amQOTepHbIe U KUCIOTHBIE OKCHJIBL. XMMHUYECKHE CBOMCTBA OKCUOB. [lomydyeHne okcuaoB.

16. Knaccuduxanus XUMHIECKUX peakinid. Peakiiuu coequHeHus, pa3ioKeHus, 3aMeIeHNU,
oOmena. Karanutuueckue peakuumu. OOpaTumble UM HeoOpaTUMble peakiuu. ['OMOTreHHBIE WU
reTEPOreHHbIE PEAKIINU. DK30TEPMUUECKHUE U SHTOTEPMUUECKUE PEAKIUU.

17. OxucauTenbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BOCCTaHOBUTENB U OKUCIICHHE.

18. CkopocTh XMMMUYECKHUX pEaKIMHA. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKHX PEAKLUl OT
pa3IUYHBIX (HAKTOPOB: MPHUPOJABI PEArvpyroluX BELIECTB, WX KOHIIEHTPALMH, TeMIepaTyphl,
MOBEPXHOCTU CONPUKOCHOBEHHUS U UCIIOJIb30BaHUS KaTaIU3aTOPOB.

19. O6paruMoCcTh XUMHUECKHUX peakiuii. OOpaTUMbIC U HEOOpATHUMBbIC PEAKITNH. XUMUIECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.

20. Meramipl. OcoOeHHOCTH CTpoeHHs aToMOB. @Du3MUYeCKWe CBOWCTBA METAJUIOB.
XMMHYECKHE CBOWCTBA METAIIJIOB. DJIEKTPOXUMUYECKHUH psiJl HAIPSKEHUM METaJIOB.

21. OOmue criocoObl moydeHus: MetauioB. [lonstue o metammypruu. [Tupomeramnyprus,
TUAPOMETAUTYPIHUsl U dNeKTpoMeTauyprusi. CriaBbl YepHbIE U I[BETHBIE.

22. Hemetamnbl. OcoOeHHOCTH CTpOeHUsT aToMoB. Hemeramnsl — NpoOCThiE BEIIECTBA.
OxuCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT MX IOJIOKEHUS B
PALY SIEKTPOOTPULIATEIBHOCTH.

Oprannueckast XuMus

1. Ilpeamer opranudyeckod xumuu.llpupoaHsie, HCKYCCTBEHHbIE U CHHTETUYECKHUE
opraHuueckue BemiecTBa. CpaBHEHHE OpPraHMYECKHX BEIECTB C HEOPraHMUECKUMU. XHMHUYECKOE
CTPOEHHE KaK MOPSIAOK COCTUHEHHSI ATOMOB B MOJIEKYJIBI IO BAJICHTHOCTH.
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2. Teopust ctpoenusi opranudeckux coeauHeHuit A.M. BbytinepoBa. OCHOBHbBIE TOJIOKEHUS
TEOPHH XMMUYECKOT0 cTpoeHus. Mi3omepus 1 n30Mepshl.

3. Knaccuduxanust opranmdeckux BemiecTB. Kiaccudukanus BeImEeCTB MO CTPOCHUIO
YIJIEPOJHOIO CKelleTa ¥ HAIMYMIO (DYHKIIMOHAIBHBIX IPYMIL. ['OMOIOTH M TOMOJIOTHSI.

4. Knaccupukanuss peaknuii B OpraHMYecKOM XuUMHH. Peakiuu mnpHcoennHEHHS
(ruapupoBaHUs, TalOr€HUPOBAHUS, I'MIPOrajJOreHUPOBAaHUs, THapaTaluu). Peakiuu OTLIeIeHUs
(meruapupoBaHus, ETHAPOTaIOTeHUPOBAHUS, IeTUapaTanun). Peakuuu 3amMmenieHus.

5. AJKaHbl, TOMOJIOTHYECKHH psJ, H30MEpUsT M HOMEHKJIaTypa ajKaHOB.XHMHUYECKHUE
CBOWCTBA aJIKaHOB (MeTaHa, 3TaHa): TOPEHHe, 3aMeIleHHe, Pa3IoKEeHHE, JeTHIPUPOBAHNUE.

6. AnkeHbl. DTWIEH, €ro TMOJy4YeHue (IeTruApUpOBAHUEM JTaHa, JACTOJUMEpHU3aIueit
nojaud THIeHa). I 'oMonoruueckuii psii, M30Mepus, HOMEHKIJIaTypa ajlKEHOB. XMMHUYECKHE CBOMCTBA
STUJICHA: TOpPEHHWE, KadeCTBEHHbIE peakiuu (oOeciBeunBaHUE OpOMHOW BOIBI M pacTBOpa
IepMaHraHara Kajaus), TuapaTanus, MoJIuMepu3aLusl.

7. Auensl u kaydyku. [IoHsITHE O IMEHAX KaK YIIE€BOJOPOAaX C IByMs ABOMHBIMH CBS3SIMH.

8. Aunkunbl. AneruneH. XHUMHYECKHE CBOWMCTBA AaleTWICHA: TOpPEeHHE, 00ecIBeYMBaHUE
OpOMHOI1 BO/IBI, IPUCOETUHEHNE XJIOPOBOIOPOIA U FHIpATALHSL.

9. Apensl. benzon. Xumuueckue cBoiicTBa O€H305la: TOpEHHE, PEaKUud 3aMelICHHUs
(rajoreHupoBaHWE, HUTPOBAHHE).

10. TlpuponHble HMCTOYHMKHM YII€BOAOpoAoB. llpuponHelii ras: coctaB, NPUMEHEHHE B
kadectBe TorunmBa. Hed1e. CoctaB u mepepaboTka HEDTH.

11. Cnuptel. Ilomydenue »5TaHona OpOKEHHEM TIIIOKO3BI M TUApaTaldedl STHIIEHA.
I'mapokcuiipHas rpymnmna kKak (yHKIMOHaIbHas. IIoHATHE O mpeAenbHBIX OJHOATOMHBIX CIHMPTAX.
XUMHUECKUE CBOMCTBA 3TaHOJIA: B3aMMOJCHCTBHE C HaTpueM, 0Opa30BaHUE MPOCTBIX M CIOKHBIX
3(GUpPOB, OKUCIIEHUE B AJIbJCTU.

12. T'muuepuH Kak IpencTaBUTENb MHOTOAaTOMHBIX cIUpTOB. KadecTBeHHas peakuus Ha
MHOI0aTOMHBIE CIUPTHI. [IprMeHenne rmnepuHa.

13. Anpperuasl. Ilonstue o0 anpaerujgax. AJjbAerugHas Tpymnna Kak (yHKIIMOHAJIbHAs.
[Tony4yeHnue anpaernioB OKUCICHUEM COOTBETCTBYIOIIMX CIIUPTOB.

14. KapOonoBsie kucnotsl. KapOokcunbpHast rpymmna kak GyHKIHOHAIbHAsA. [ oMoIoruyeckuii
psAA  TpeleNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCHOT. IlomydeHue KapOOHOBBIX KHMCIIOT
OKHCJIEHUEM aJIbJIETHJI0B.

15. Cnoxusie 3¢gupbl U xupbl. [lomydeHue CIOXHBIX (PUPOB peaknmer 3TepuduKaIuu.
XKups! kak cnoxusle 3¢upsl. Knaccudukanus xupoB. XMMHUYECKHE CBONCTBA >KUPOB: THAPOIHU3 U
TUJIPUPOBAHUE KUAKUX KUPOB.

16. VYrneBomsl. VYrmeBoabl, uX kiaccudukanus. MoHOcaxapuibl, JIUcCaxapuibl H
HOJIMCAaXapubl. XUMHUYECKUE CBOWCTBA TJIIOKO3bl: OKHUCIEHHE B TIUIIOKOHOBYIO KHCIOTY,
BOCCTaHOBJICHHE B COPOMT, CIUPTOBOE OposkeHHe. 3HAYCHHE YIJICBOIOB B JKUBOM MPUPOJE U KU3HH
YeJI0BEKA.

17. AMuHBI, UX KTacCU(pHUKAIHI 1 HOMEHKIATypa.

18. AMUHOKHCTOTHI. AMHUHOKHCIOTHI KaKk amM(pOTepHble TU(PYHKIIMOHATHHBIE OPTaHUYECKUE
coequHEeHUs. XUMUYECKUE CBOWCTBA aMHUHOKHCIIOT: B3aUMOJICHCTBUE CO IIEN0YaMM, KHCIOTaMU U
JIPYT C IPyroM (peaxius MOJTHKOHACHCAINH ).

19. benku. IlepBuuHas, BTOpWYHAs, TpPETHUYHAs CTPYKTYypbl OenkoB.  buonoruueckue
byHKIIMHA OEITKOB.

20. ITomumepsr. [Inactmaces!. [IpencraBurenu niaactmacc.

21. BonoxkHa, ux knaccudukamnus. OTAaenbHbIC TPEACTaABUTEIM XUMUYECKUX BOJIOKOH.

[Iepeuenb mpakTUYECKHUX 3adaHUN
Bapuanr 1.
3aganue 1. [IpumeHenue kpaxmana.
3ananue 2. KauecTBeHHas peakliys Ha KJIacC aJKUHBI.
3amanue 3. CoctaBUTh (OPMYIIBI BeNIECTB (KJIACC ajIKaHbl, AIKaAUCHBI, KAPOOHOBBIX KUCIIOT).
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3amanue 4. Berunciure MaccoBylo J0Jt0 37eMeHTOB (%) B BelIeCTBE: B TUAPOKCHUIEC HATPUS
(NaOH).

Bapuanrt 2.

3amanue 1. CoctaBUTh (OpMYIIBI BenecTB (KJIACC aJIKUHBI, TUCHBI, AJTbJICTHIOB).
3amanue 2. [IpyuMeHeHre 1euToa035bl.

3aganue 3. KauecTBeHHas! peakius Ha KJIaccC aJKEeHBI.

3amanue 4. Beranciure MaccoByIO J0J10 351eMEHTOB (%) B BEIIECTBE: B THAPOKCUJIEC KAIbIUs
Ca(OH)2.
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