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IIpencenarens H.H. Cy66oTtuna

PA3PABOTYHK:

Amocosa IOmus Baneprepna— npenonasarens KPY Kotnacckoro dummana ®I'EOY BO
«I'YMP® umenn amvipana C.O. Makaposan»

Pa6owas mnporpamma obieoGpasosatensHoro yde6moro npeamera BYIL04 Xumus
paspaborasa B CcOOTBeTCTBMH ¢ DejepalbHbIM T[OCYNAapCTBEHHBIM  06pPa30BaTENBHBIM
cranpaprom COO, yteepxaenHsiM Ilpukazom  MuuucTepersa 00pa3oBaHHs M HAYKH
Poccuiicko#t ®emeparmu ot 17.05.2012 Ne 413 ¢ USMEHEHHAMH H JIOIONHEHHAMH,
DenepanbHBIM rocynapCTBEHHEIM obpazoBaTeBEHBIM CTaHAAPTOM CpeqHero
MpoecCHOHANBHOrO 00pa3oBaHys, yTBEpNKIEHHBIM MpAkasomM MuHHCTepcTBa 00pa3oBaHus U
Hayku Poccriickoit @eneparmm ot 9 nexabps 2016 r. N 1547, no cneumanssoctu 09.02.07
WMudopmanuonsble CHCTEMB H NPOrpaMMHUpOBaHME, IIPHMEPHOH paboueif mporpamMMoit
00meo6pasosaTenbHOM MCLHUIUIHHEL A7Is IPO(ECCHOHANBHBIX 06pa30BaTeNbHBIX OpraHH3alHi
u Ilonoxenrem 06 OCHOBHOM 0Opa3’oBATENbHOM MpPOrpaMMe — TpPOrpaMMe HOATOTOBKH
cnenmaimucros cpendero 3sena (Ipuxas Ne 1034 or 31.08.2021r.), ¢ yuérom Crparernn
Ppa3BUTHA BocruTanusl B Poccuiickoit Megepanuu Ha nepuos 1o 2025 roga.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMBI

OBIIEOBPA3OBATEJIbHOI'O YYEBHOI'O IPEIMETA
BYIL.04 XUMUA

1.1. Mecto yuyeOHOro mpeamMera B CTPYKType OCHOBHOH npodeccnoHaIbHOI
o0pa3oBaTe/IbHOM MPOrPamMMbI

Oo6meo0pa3oBatenbHbli yueOHbIN peameT bBYI1.04 Xumus sBisieTcst 00s3aTebHON YacThiO
001eobpazoBaTelbHOTO UKIA 00pa3oBaTenbHOM nporpammbl CITO B cootrBercTBUU ¢ @T'OC CIIO
no cnenuansHoctu 09.02.07 MHpOpMaLnOHHBIE CUCTEMBI U TIPOTPAMMHUPOBAHHE.

1.2. llesqin 1 nu1aHUpYyeMble Pe3yJIbTAThl OCBOCHHSA Y4eOHOI0 nmpeaMera:
1.2.1. Heau u 3aga4m y4eOHOro nmpeamera

Conepxanne mporpamMmbl  001meoOpa3oBaTenbHOro ydeOHoro mpenmera bYIL.04 Xumwms
HANpaBJICHO HA JOCTM)KEHUE PEe3yJbTaToOB €€ M3y4eHHs B COOTBETCTBUU ¢ TpeboBaHusMu PI'OC
COO c yuerom npodeccronansuoit HanpaBieHHocTr @PI'OC CIIO u Ha gocTHKEHUE LIeTIeH U 3a1a4:

- (dopmupoBaHHe y OOYYAOIIMXCS TPEACTABICHUS O XHUMHYECKOH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPAa KaK OCHOBBl TNPUHATHSA pELIEHUH B JKU3HEHHBIX U
MPOU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOI'O ITOBCICHHUA B HpHpO,Z[HOfI cpeac.

3agaun:

- chopMHpOBaTh IMOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHWsI XUMHUYECKHX MPOIECCOB H
SABJICHUA B OKpYXKawled cpene, I[EIOCTHOM HAyyHOM KapTUHBI MHUpPa, B3aWMOCBSI3U U
B3aMMO3aBUCUMOCTU €CTCCTBCHHBIX HAYK;

- pa3BUTh YMEHHUS COCTaBJIATH (OPMYJbl HEOPraHUUYECKUX M OPraHUYEeCKHX BEIIECTB,
YpaBHEHHsSI XMMUYECKMX pEaKIMi, OOBACHATb UX CMBICI, HWHTEPIPETHPOBATH PE3yJIbTaThl
XUMHYECKHUX IKCIEPUMEHTOB,

- Cq)OpMI/IpOBaTI: HaBbIKKM MPOBCIACHUSA HpOCTCﬁH.IHX XUMHUYCCKUX OSKCIICPUMCHTAJIbHBIX
WCCJICIOBAaHUI ¢ COOIOJICHUEM TPaBMIJI OE30MaCHOTO OOpAIlEHUs C BEIIECTBAMH W JIA0OPATOPHBIM
o0opynoBaHueM;

- pa3BUTh yMEHHS HCMOJIb30BaTh HMH(OPMALMIO XMMHYECKOrO XapakTepa M3 pazIudHbIX
WCTOYHUKOB;

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

- copmupoBaTh NOHUMaHUE 3HAYMMOCTHU JOCTHKEHUN XUMUYECKOW HayKU U TEXHOJIOTHH TS
pa3BUTHS COIMATIBHON U IPOM3BOICTBEHHOM cep.

1.2.2. IInanupyemblie pe3yabTaTbl OCBOCHHSI 0011€00pPa30BATEIBHOI0 yY4eOHOr0 mpeaMera B
coorBercTBMU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue yueOHbIi npenmer umeet npu ¢popmuposanuu u pazsutuu OK u IIK.
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K

B wactu TpymoBOro BOCIIUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MAaCTEpCTBa,
TPYIOTIOOHE;

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

- UHTEpeC K pa3NU4HBIM cdepam MpodhecCHOHATbHON
JeITEIbHOCTH.

OBnaznenue YHHUBEPCATHHBIMU
MO3HABATEIbHBIMU JCHCTBUSIMH:

a) 0a30BbIC JJOTUYCCKHE JICHCTBUS:

- CaMOCTOSITENIbHO (OPMYJIUPOBATh M aAKTYaIM3UPOBATH
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WU OCHOBAHUS
JUTSL CpaBHEHUS, Kitaccuukau u 00001eHus;

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

- BBIBIATH 3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OIICHUBATH
COOTBETCTBUE pE3yJAbTAaTOB IEJNISIM, OIICHUBATh PUCKH
MOCJIEACTBUH JeITECIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHHE TMPH PEIICHUU
YKU3HEHHBIX TTPo0JIeM,;

0) 6a30BbBIC UCCIICAOBATEIIBCKUEC NCHCTBUS:

- BJIaJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEIBCKOW U
NPOEKTHON  JEATEIhHOCTH, HAaBBIKAMH  pa3peIICHUS

y4eOHBIMU

IPOTUBOpEUHs] B

- BJIQJIETh CHUCTEMON XMMHUYECKHX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATraloIMe MOHATUS (XUMHUYECKUH JIIEMEHT, aToM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-37IeKTpOHHBIE OpOUTAIIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIEHUS, XUMHYecKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTIIePOTHBIHA
CKeleT, (yHKUMOHANbHAsg TpyIIa, paaudKal, H30MepHs,
M30MEpbI, TOMOJIOTHYECKUU psAJl, TOMOJOTH, YTIE€BOAOPOJBI,
KHCIIOPOJI- W a30TCOJEp)KAlIUe COETUHEHUS, OHOJIOrMYECKH
aKTUBHBIC BelIecTBa (YTJEBOMBI, J>KHPBI, OEIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS, KPUCTAJUIMUECKasi PEIIeTKa, THUIbl XUMHUYECKUX
peakuui (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 9K30-U
SHAOTEPMHUUYECKUE, pEaKIUh HMOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEAJIEKTPOJIUTHL, JEKTPOJIUTUYECKAs
JTUCCOLMAIUs,  OKUCIUTENb, BOCCTAHOBHUTENb,  CKOPOCTh
XUMHUYECKON peakluu, XUMHUYECKOE pPaBHOBECHE), TEOPUHU H
3aKOHBI  (TEOpUST XUMHUYECKOTO CTPOSHUS OPTaHUYECKUX
BemecTB  A.M.bytiepoBa, TeopHs  DJIEKTPOIUTHYECKOM
nyccounanuu, nepuoguyeckuil 3akon .M. Menneneesa, 3akoH
COXPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK
XUMHH, (AKTOJIOTHYECKHUE CBEICHUS O CBOWCTBAaX, COCTaBe,
MOJIydeHUn U 0e30MacHOM  HCIOJB30BaHUU  BaKHEMIIUX
HEOPTraHMYECKUX U OPTraHWYECKUX BEHIECTB B OBITY H
MPAKTUYECKON JAESITETbHOCTU YEJIOBEKa;

- YMETb BBIBIIATH XapakTE€pPHbIE MPU3HAKK U B3aHUMOCBS3b
W3YYCHHBIX MOHSTUN, MPUMEHSATH COOTBETCTBYIOIINE MOHSITHS
MpU OMNHCAaHUU CTPOCHUSI M CBOMCTB HEOPraHMYECKUX U




npobiuewm;

- BBUIBIATH  NIPHUYMHHO-CIICJCTBEHHbIE  CBSI3M W
AKTYAJIM3UPOBATH 3aaavy, BBIABUT'ATh TUIoTEe3y €C
pelIeHHs, HaXOJUTh apryMEHTHl Uil JI0Ka3aTelbCTBA

CBOMX YTBEP)KIEHUH, 3a/laBaTb NapaMeTpbl U KPUTEPHUH
pelIeHus;

- aHANM3MpOBATh IIOJIYYEHHBIE B XOJAE PEUICHMs 3ajaudu
pe3yJIbTaThl, KPUTUYECKH OLICHMBATh MX JOCTOBEPHOCTD,
IPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

- YMETb NEPEHOCUTb 3HAHHA B IIO3HABATCIBHYI0 U
NPAaKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- YMETb HMHTETPHPOBAaTh 3HAHUS W3 Pa3HBIX INPEIMETHBIX
oOJacreii;

- BBIIBUIATh HOBBIC MWJIEW, NpeUIaraTb OPUTHMHAJIbHBIC
HOJXO/Ibl U PELICHUS;

- CHOCOOHOCTh MX HCIOJb30BAHUSA B IO3HABATEIBHOW MU
COLIMAJIbHON IIPAKTHUKE

OpPraHUYECKUX BEIIECTB W WX TPEBPALICHUN; BBIABIATH
B3aMMOCBSI3b ~ XMMHUYCCKHUX 3HAHMA C  TIOHATHSAMH |
MPECTaBICHUAMU JAPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETh UCTOJIh30BATh HANMEHOBAHUSI XUMUYECKUX COCITMHCHHUI
MEXIYHAPOAHOI0 COX03a TEOPETUYECKON U NMPUKIAAHOW XUMUU
YW TpPUBHAJBHBIC HA3BaHHWS BAKHEHIIUX BEIIECTB (ITHJICH,
alleTW/IeH, TIHIepuH, (eHon, ¢dopMambaerua, yKCyCHas
KHUCJIOTa, TJMIWH, yrapHbId ra3, YIJIEKHCIBIA Tra3, aMMHaK,
raieHas W3BECTb, HETalleHas W3BeCTh, NHTbEBas cola U

OPYTUX),  COCTaBIATh  (OPMYJBI  HEOPTAHMYECKUX U
OPraHUYECKUX BELIECTB, YpPAaBHEHUS XMMHYECKUX PpEaKIui,
OOBSICHAT,  HMX  CMBICN;  TOJATBEPXKIaTh  XapaKTepHBIE
XUMHUYECCKHUEC CBOMCTBA BCIIICCTB COOTBCTCTBYHOIIMMU
SKCIIEPUMEHTAMU M 3allUCAMU  YPaBHEHMM XHMHUYECKHUX
peaKuuii;

- yMeThb YCTaHaBIMBaThb MPUHAUIEKHOCTh  H3YUYECHHBIX

HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB K OINPEACICHHBIM
KJIaccaM M TpyIIiaM COEAUHEHHH, XapaKTepU30BaTh UX COCTaB U
BOXKHEHIIME CBOMCTBA; ONPENENATh BUIBI XMMHUUYECKUX CBS3EM
(koBajieHTHAsl, WOHHAs, METAJUIMYECKasi, BOJOPOIHAs), THIIbI

KPUCTAUIMYECKUX  PEIIETOK BEIIECTB; KJIacCU(UIIUPOBAThH
XUMHYECKHE PEAKIINH;
- copMHpOBATH IIPEJICTaBICHHUS: 0 XUMHUYECKON

COCTaBJIAIONIECH €CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIH
XUMHUHM B TIO3HAHWUU SIBICHUH TPHUPONABI, B (HOPMHUPOBAHHUH
MBIIUIEHUSIT W KYJIbTYPHl JIMYHOCTH, €€ (YHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM /ISl pelIeHus] MPAKTHYECKHUX 3a1ad
U OKOJOTMYEeCKHM OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpene;

- yMeTb NPOBOAMUTH pPACUEThl MO XHUMHUYECKUM QopmyiaaMm Hu
YpPaBHEHUSM XHMHYECKHUX pEaKIUidl C  HUCHOJIb30BAaHUEM
¢u3NyecKux  BEIMYMH, XapaKTEepHU3YyIOIIMX  BEIIecTBa C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, O0beMa (HOpPMalbHBIC
yCIIOBUSI) Ta30B, KOJIMYECTBA  BEIIECTBA;  MCIOJIb30BaTh




CUCTCMHBIC XUMHWYCCKUC 3HAHUA [JIA HNPUHATUA pGI_HeHI/Iﬁ B
KOHKPCTHBIX )XKU3HCHHBIX CUTYallUsaX, CBA3aAHHBIX C BCIICCTBAMU
" X MPUMCHCHUEM

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeAcTBa  IOMCKA,
aHanM3a u
UHTEPIIPETAIINH
uHpopmaruu "
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'O  Ha  JOHAJIOTe  KYJIBTYp,
CIIOCOOCTBYIOIIETO  OCO3HAHWIO  CBOETO  MecTa B
MOJIUKYIBTYPHOM MHPE;

- COBEpUICHCTBOBAHHME  A3BIKOBOM W  UYHUTATEIbCKOU

KYJIbTYpbI KaK CPEACTBA B3aUMOJICHCTBUS MEXIY JIOJbMHU
Y IIO3HAHUS MUPA;

- OCO3HAaHUE IIEHHOCTM  HAy4yHOM  JAESTEIbHOCTH,
TOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO U
UCCIIEIOBATEIbCKYIO JESATEIbHOCTh WHAWBHUIYAIBHO WU B
rpymIe.

OBnanenue YHUBEPCATbHBIMU y4eOHbIMH

II03HABATEIbHBIMU JICHCTBUSMU:
B) pabota ¢ nHpopmarmei:

- BJIaJ€Tb HAaBBIKAMH IIO0JIYYCHHA I/IH(l)OpMaI_[I/II/I nus3
HNCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYIICCTBIATEL  IIOHCK, aHaJIn3, CUCTEMaTu3aluio H

UHTEPIpEeTalnio MHPOPMAIIUN Pa3IUYHbIX BHIOB U (GOpM
IIPEJICTaBIICHHUS,

- co37aBaTh TEKCThl B DPA3IMYHBIX (hopMaTax € ydyeToM
Ha3Ha4YeHUs MHPOPMALUH U 1IEJI€BON ayIUTOPHH, BEIOUpast
ONTUMAJIbHYIO (hOPMY MIPEICTABICHHS U BU3YaTIH3AINH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb MH(OpMaIUH,
€e COOTBETCTBHE IIPAaBOBBIM U  MOPAIBHO-dTUYECKUM

HOpMaM;
- UCNOJNb30BaTh  CpEeACTBA  HMH()OPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI B peueHuun

KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpPraHU3allMOHHBIX

- YMETh IUIaHUPOBATh U BBINOJIHATH XUMHUECKUN HKCIIEPUMEHT
(mpeBpaieHuss OPraHUYECKUX BEIIECTB TMPH HArpeBaHUH,
MOJIyYeHUE 3TUJICHA U HU3y4YCHHE €ro CBOWCTB, KaueCTBEHHBIE
peaKiuu Ha aNbJIETHIbI, Kpaxmall, YKCYCHYIO KHCJOTY;
JeHaTypauus O€NKOB TMpU HarpeBaHUU, IIBETHBIE pPEaAKIUU
OENKOB; MPOBOJIUTH PEAKIMM HOHHOTO OOMEHAa, ONpPEeIeNsTh
Cpeny BOAHBIX PaCTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha Cyab(aT-,
KapOOHAT- W XJIOPHUI-AaHHOHBI, HA KAaTHOH aMMOHHUS; peIlaTh
SKCIEPUMEHTAJbHBIE 3a7ayu 1o TeMaMm "Mertamisl"  ©
"Hemetannel") B COOTBETCTBMM C MpaBUIaMM TEXHUKU
0€30macHOCTH TP OOpAIIeHUH C BEIIECTBAMHU M JIA0OPATOPHBIM
o0OpymOBaHUEM; TPEIACTABISATh PE3YJIbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3alKcH YpaBHEHHI COOTBETCTBYIOLIUX

peakimii ¥ (OpPMYIMPOBAaTH BBIBOJBI HAa OCHOBE 3THUX
pe3ynbTaToB;
- yMeTh  AaHAJIM3UPOBATh  XUMHYECKYI0  HH(OpPMAIHUIO,

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

- BJIQJIETh OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHMS BEIICCTB
M XHMUYECKUX  sIBIICHUU  (HaONoleHue,  U3MEpeHue,
AKCIIEPUMEHT, MOJICITUPOBAHHE);

- YMeTh TPOBOAMUTH PACUETHl MO XUMHUYECKUM QopMylIaM H
YpaBHEHHMSIM XHMHYECKHX pEaKIHWid C  HUCIOJIb30BAHUEM
(GU3MYECKUX  BEIMYWH, XapaKTEepHU3YIOIIMX BEIIeCTBA C
KOJIMYECTBEHHON CTOPOHBI: MaccChl, 00beMa (HOpPMaJIbHBIC
YCIIOBUsI) Ta30B, KOIMYECTBA BEIIECTBA; HCIOJIB30BATh
CHCTEMHBIC XWMHUYECKHE 3HAHHS I TPUHATHS PEIICHHHA B
KOHKPETHBIX )KHU3HEHHBIX CHTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMHU
U MX TIPUMCHEHUEM




3a/a4 ¢ coOM0IeHNEM TPeOOBaHUN IPTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PecypcocOepexeHus, MPaBOBBIX

u STUYECKUX HOPM, HOpM MH(POPMALIMOHHOM
0€e30MacHOCTH;
- BJIaACTH HaBbIKaAMH paCHO3HaBaHI/I}I n 3alIUTHI

nHpopmaru, nHOOPMAITMOHHOW 0€30MTaCHOCTH JIMYHOCTH

OK 04.
D¢ dexkTuBHO
B3aMMO/ICHCTBOBATH
u pabortatb B
KOJUIEKTUBE u
KOMaHie

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEJIBHOCTU U
CaMOOIPEEIIECHHUIO;

-OBJIaJICHHE HaBBIKAMH y4eOHO-UCCIIeIOBATELCKOMH,
MIPOEKTHOM M COIMATILHOMN JIEATEIIbHOCTH;

OsgnagcHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) cCOBMECTHas JICSITCIIbHOCTD:

- IOHUMATh M UCMOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U
WHIUBUIYAIbHON pabOTHI;

-  [pUHUMATh  LEJIH  COBMECTHOM  JAESATEIbHOCTH,
OpraHU30BBIBAaTH U KOOPJIAWHUPOBATH JEHCTBUS IO €€
JIOCTHKEHUIO: COCTAaBIIATh IUIAH JEHUCTBUMN, paclpeneiisaTh
pold ¢ y4eTOM MHEHHH y4YaCTHHKOB OOCYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJWHUPOBATH W BBIMOJIHATE PabOTy B YCIOBHSIX
peanbHOro, BUPTYaJILHOTO U KOMOWHHPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIATh MO3UTUBHOE CTPATETUUECKOE MOBEJCHUE B

Pa3IUYHBIX ~ CUTYaIUsX, TPOSBISATH TBOPUYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM.

OsBnazeHue YHHUBEPCATHHBIMU PETYISTUBHBIMU
NIEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHUX JIIOJIEH:

- NPUHMMATh MOTHUBBI M apryMEHTBl IPYTUX JIOJed mpu
AQHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO W INPaBO JPYrux JIOAeH Ha
OIINOKH;

- YMETh TUTAHUPOBATh U BBITIONHATH XUMHUECKUN IKCIIEPUMEHT
(mpeBpailleHusT OpraHUYECKHX BEIIECTB MpPH HarpeBaHHH,
MOJIy4eHUE JTUJICHA W M3y4YCHHE €ro CBOWCTB, KA4€CTBEHHBIC
peaKiuuyu Ha aNbJIeruibl, Kpaxmal, YKCYCHYIO KHCJOTY;
JeHaTypalnus OENKOB TpU HArpeBaHUU, IIBETHBIC pPEaAKIIHH
OCJIKOB; TPOBOAWTH PEAKIIMM HOHHOTO OOMEHA, OIpEeIeisITh
Cpeay BOIHBIX PAaCTBOPOB, KAUYECTBEHHBIE PEAKIIUH Ha CyIb(haT-,
KapOOHAT- U XJIOPUJ-aHHOHBI, HA KAaTHOH aMMOHUS; peulaTh
JKCIEpUMEHTANIbHBIE 3aJaud 1o TeMaMm "Meramisl" u
"Hemeranmnel'') B COOTBETCTBHM C TIpaBUJIAMH  TEXHUKH
0€30MacHOCTH MPH 0OpaIlleHNH C BEIECTBAMH U JIAOOPATOPHBIM
o0oOpy/nOBaHUEM; TPEICTaBISTh PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B ()OpMe 3alHCH YPABHEHH COOTBETCTBYIOIINX
peakuuii ¥ (QopMynHpoBaThb BBIBOJBI Ha OCHOBE 3THUX
pE3yIbTaTOB
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- Ppa3BUBATHb CHOCOGHOCTB INOoHUMaTb MHUP C MO3UIHU
JPYroro 4eioBeKa

OK
CopelicTBOBATH
COXPaHEHHUIO
OKpY’Karollen
Cpelbl,
pecypcocOepexeHun
10, MPUMEHSITh
3HAHUSA 00
U3MEHEHUU
KITUMAaTa, TTPUHIIAITHI
OEpEIKITUBOTO
MIPOU3BO/JICTBA,

a3 exTrBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

07.

B o6nacTtu 5K0510rn4eckoro BOCHUTAHUSA:

- chOopMUPOBAHHOCTH  DKOJOTHMYECKOW  KYJIBTYPHI,
IIOHMMAaHHE BIIUSTHUS COLIMAIILHO-DKOHOMHYECKHX
IIPOLIECCOB  HA COCTOSIHUE IPUPOJHONM M COLUAIBHOU
Cpezbl, OCO3HAHUE TTI00aJIBHOTO XapakTepa HKOJIOTHUYECKUX

npobiewm;
- IUIJAHUPOBAHUE M  OCYIIECTBICHHE JIEUCTBUM B
OKpyXalolllel cpeae Ha OCHOBE 3HaHUA  LeJel

YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

- AKTUBHOE HENpUATHE JEHUCTBHUM, IPUHOCALIUX BpPEX
OKpYXKalollleil cpee;

- yMeHue IIPOrHO3UPOBATh
JKOJIOTHYECKHE IIOCIIEACTBHS
JEHCTBUM, IPEJOTBPALLATh UX;

- pacIIUpEeHHE ONBITa JEATEIBHOCTH JKOJOTHYECKOU
HaIPaBJIEHHOCTH;

- OBJAJEHHE HaBBIKAMU Yy4eOHO-UCCIIEOBATENIbCKOM,
MPOEKTHOW U COLIMATILHOMN JEATEIbHOCTH

HeOIaronpusTHbIC
HpeATPUHIMAEMBIX

- copMHpOBATH IIPEJICTaBICHHUS: 0 XUMHUYECKON
COCTABJISIIOLIEH €CTECTBEHHOHAyYHOM KApTUHBI MMHpA, pPOJIU
XVMMHUU B TIO3HAHUM SABJICHMH MNpHUPOJbl, B (HOpMUPOBAHUU
MBIIUICHUSI M KYJIbTYpHl JIMYHOCTH, €€ (DyHKIMOHAIBHOM
IpaMOTHOCTH, HEOOXOUMOM JUIsl pellIeHUs MPAaKTUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3I0pPOBBIO U IPUPOIHON Cpene;

- yMeTb cOOI0/IaTh MpaBUJIa HKOJOTHYECKU IeNIecO00pa3HOro
NOBEJCHUsI B OBITY W TPYIOBOH JEATENBHOCTH B IEJAX
COXpaHEHHUs CBOETO 3I0pOBbi M OKPYKAIOLIEH HPUPOLHOMU
Cpelbl; YYMTHIBATh OIIACHOCTb BO3JCHCTBHA Ha JKHUBBIC
OpraHu3Mbl  ONPEIEICHHBIX  BELIECTB, IIOHUMAas  CMBICI
MoKa3aTesis MpeAeIbHON TOIMYCTUMON KOHLIEHTpAIuu

I[IK 5.1. Cobupatb
UCXOJHbIE JaHHbBIE
TUIs pa3paboTku
MPOEKTHOMN

JOKYMEHTaIllUl  Ha
nH(}pOpMaAITMOHHYIO
cUCTEMY

- TOTOBHOCTL K CaMOpa3BUTUIO, CAMOCTOATCIBHOCTH U
CaMOOIIPEICIICHUIO;

B gactu Tpy10BOrO BOCIIUTAHHUS:

- TOTOBHOCTh K TPYyIy, OCO3HAHWE IIEHHOCTH MacTEepCTBa,
TPYIOTIO0HE;

- TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH TEXHOJIOTHUECKOU
u CoLMaIbHOU HATPaBIEHHOCTH, CIOCOOHOCTh
WHUIIMMPOBATh,  IUIAHUPOBATH M CaMOCTOSTEIBHO
BBITIOJIHATD TaKYI0 JCATCIBHOCTD,

- HMHTEpeC K pa3IuuHbiM cdepam mnpodeccruoHaTbHON
OCATCIIBHOCTH.

B o0macTy 9K0JI0THYECKOT0 BOCITUTAHUS:

- c(OPMUPOBAHHOCTh ~TPEJCTABICHUN: O XUMHUYECKOU
COCTaBJIAIONIECH €CTECTBEHHOHAYYHOW KapTUHBI MHUpA, POJIH
XUMHUH B TIO3HAHWUU SIBICHUH TPHUPONABI, B (HOPMHPOBAHHUH
MBIIUIEHUSI U KYJIbTYPHl JIMYHOCTH, €€ (YHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHuUs] MPAKTHIECKHUX 3a1a9
U OKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U MIPUPOJTHON Cpeie;

- BJIAJICHUE CHCTEMOW XMMHYECKUX 3HAHWH, KOTOpas
BKJIIOYAET:  OCHOBONOJIAralolue  MOHATHS  (XMMHUYECKUU
JNIEMEHT, aTOM, O3JIGKTPOHHAas o00oioYka aroma, S-, p-, d-
ANIEKTPOHHBIC OPOHUTAIU aTOMOB, UOH, MOJICKYJIa, BAJIEHTHOCTb,
3IEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XUMUYECKas




- chOopMUPOBAHHOCTH  DKOJOTHMYECKOW  KYJIBTYPHI,
IIOHMMAaHHE BIIUSTHUS COLIMATILHO-DKOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHONM M COLUAIBHOU
Cpezibl, OCO3HAHUE TTI00aJIBHOTO XapakTepa HKOJIOTHUYECKUX

npobiuewm;
- IUIJAHUPOBAHUE M  OCYIIECTBICHHE JIEUCTBUM B
OKpYXarolllel cpeae Ha OCHOBE 3HaHUA  LeJel

YCTOMUYMBOTO pPa3BUTHUS YEJIIOBEUECTBA;

- AKTUBHOE HENpUATHE JEHUCTBHUM, IPUHOCALIUX BpPEX
OKpYXKalolllei cpee;

- YMEHHE IIPOrHO3UPOBATh
3KOJIOTHUYECKHE MIOCJIEICTBHS
JIEHCTBUM, NIPEJOTBPALLATD UX;

- paclMpeHue OmbITa JEATEIBHOCTH SKOJOTMYECKOU
HaIpaBJICHHOCTH;

OBnagenue YHUBEpCaIbHBIMHU
MO3HABATEIIbHBIMU JIEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE ICHCTBHUS:

- CaMOCTOSITETIbHO (POpPMYyTUpPOBaTh M aAKTyaIM3UpPOBAThH
nmpo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCUTb KOPPEKTHBBl B JI€ATEIBbHOCTh, OLIEHUBATH
COOTBETCTBUE pPE3YyIbTAaTOB LEISAM, OLEHHUBATb PHUCKH
HOCIIEACTBUM IEATENBHOCTH;

0) 6a30BBIC UCCIIEAOBATEIBCKUE JCHCTBUS:

HeOIaronpusTHbIC
HpeATPUHIMAEMBIX

y4eOHBIMU

- BBIABIATH  MPUYMHHO-CICACTBEHHBIE  CBSI3U U
aKTyaJIu3upoBaTh  3ajady, BbIIBUTaTh THUIOTE3Y €€
pelIeHHs, HAaXOIUTh apryMEHTHl JUIS JIOKa3aTelbCTBA

CBOMX YTBEP)KJIEHUH, 3a/7aBaTb MapaMeTpbl U KpUTEPHUH
pelieHus;

- aHANU3MPOBATh TMOJYYEHHBbIE B XOJE pEUIeHMs 3ajauu
pe3yabTaThl, KPUTUUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
MPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMeThb TMEPEHOCUTh 3HAHUS B I[I03HABATEIIBHYIO U
MPAKTUYECKYIO 00JaCTH KUZHEAEATEIIbHOCTH;

CBSI3b, MOJIb, MOJISIPHASI MAacca, MOJISIPHBI 00beM, yrIIepOIHbII
cKeneT, (yHKIMOHANbHAs Trpynmna, paiukail, H30Mepus,
M30MEphI, TOMOJIOTHUYECKUN psi, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJI- W a30TCOJEp KaIlhe COEAMHEHUS, OUOIOTUYECKU
aKTUBHBIC BemiecTBa (YrJeBOIbI, >KUPBI, OCIKH), MOHOMED,
MOJIUMEDP,  CTPYKTYPHOE€  3BEHO,  BBICOKOMOJEKYJISIPHBIC
COCIMHEHUS, KPUCTAIUIMYECKAs] PEIIeTKa, THUMbl XUMHUYECKHUX
peakuuit (OKHCITUTENbHO-BOCCTAHOBUTEIIbHBIE, 9K30-U
SHAOTEPMHUUYECKHE, PEaKIUd HOHHOTO OOMEHa), pacTBOp,
3IEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS
JTUCCOLMAIUs,  OKUCIHUTENlb, BOCCTAaHOBUTEIb,  CKOPOCTHb
XUMHUYECKON pPEaKIMi, XUMUYECKOE pPaBHOBECHE), TEOPHUH U
3aKOHBI  (TEOpUSI XUMHUYECKOTO CTPOCHHUSI OPTaHMYECKHUX
BemectB  A.M. bytiepoBa, Teopusi 3IEKTPOIUTHYECKOU
auccounanuu, nepuoandeckuit 3akod .M. MenaeneeBa, 3aKk0H
COXPAaHEHUS MAaccChl), 3aKOHOMEPHOCTH, CHUMBOJHYECKHH S3BIK
XUMHH, (AKTOJIOTUYECKHUE CBEIEHUS O CBONCTBaX, COCTaBe,
MOJIyYUeHUH ¢  OE€30MacHOM  HCIOJNBb30BAaHUM  Ba)KHEHIINX
HEOPTaHMYECKUX W OPraHUYeCKHX BEIIeCTB B OBITY U
MIPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA;

- c()OPMUPOBAHHOCTh yYMEHHW BBISABIATH XapaKTEPHBIC
MPU3HAKA M B3aUMOCBSA3b HM3YYEHHBIX IOHATUHA, NPUMEHATH
COOTBETCTBYIOIIME MOHSITHUS IPU ONMIMCAHUM CTPOEHUS U CBOWCTB
HEOPraHWYECKNX U OPraHUYECKUX BEILECTB U X MPEBPAICHUII;
BBISIBJIATh B3aMMOCBSI3b XMMHUUYECKHX 3HAHUU C MOHATHUSMU U
MPEACTABICHUSAMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- c(hopMHUPOBAaHHOCTh YMEHUU HCIOJIB30BaTh HAUMEHOBAHHUS
XUMHUYECKHUX COETMHEHU I MEXIyHAPOJIHOTO coro3a
TEOPETHUYECKON U MPUKIIATHON XUMHUH U TPUBUAJIbHBIC HA3BaHUS
BaXHEHIINX BElIECTB (ITHJIEH, aleTHJIeH, INIHLEpPUH, (eHod,
dbopManbaerua, YKCYCHash KHUCIIOTa, TIWIUH, YyrapHbIA ras,
YIJIEKUCHIBIA  ra3, aMMHaK, TralleHas W3BeCTh, HeramieHas
U3BECTh, MUTHEBAs COJAa W JPYTUX), COCTaBISATH (HOPMYIIBI
HEOPraHWYECKMX W OpPraHMYEeCKUX BEUIECTB, YypPaBHEHUS




10

- YMETb HUHTETPUPOBATH 3HAHWUS U3 PA3HBIX MPEIMETHBIX
o0Jacren;
B) paboTa ¢ nHpopMaIuei:

- BJAJNETh HaBBIKAMHU TMOJIy4YeHUs WHPOPMALMH U3
NCTOYHHUKOB paBHbIX THUIIOB, CaMOCTOSTCIIBHO
OCYIIECTBIISATh  TIOWCK, aHalu3, CHUCTEMATU3AlHMI0 W
UHTEPIpETalnio UHPOPMAIIUN Pa3IUYHBIX BHUIOB U (GOpM
MIPEICTABICHHUS.

OBJIa,Z[GHI/Ie yHI/IBepcaJIBHBIMI/I KOMMyHI/IKaTI/IBHBIMI/I
NIEUCTBUSIMU:

0) cCOBMECTHas JIeSITCIIbHOCTD:

- IOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHJHOU U
WHIUBUIYAILHON pabOTHI;

-  TpUHUMATh  IEeJd  COBMECTHOM  JICSITEIBHOCTH,
OpraHU30BBIBATL W KOOPAMHUPOBATH JEHCTBHUS 10 €€
JIOCTHKEHUIO: COCTAaBIIATh IUIAH JAEHUCTBUMN, paclpeneiisaTh

poIM C yY4eTOM MHEHMHA YYaCTHHKOB OOCYXIaTh
pe3yabTaThl COBMECTHOU PaOOTHI.

OBJIa,Z[GHI/Ie YHI/IBepca.HBHBIMI/I perH}ITI/IBHBIMI/I
NIEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHUX JIIOJIEH:

- NPUHMMATh MOTHUBBI M apryMEHTBl OPYTUX JIOJed mpu
AQHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO W INPaBO JPYrux JrOAeH Ha
OLIMOKH

XUMHYECKUX PEaKIUi, OOBACHATh HMX CMBICI; MOATBEPKIATH
XapaKkTepHbIe XUMHYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMU M 3aIUCAMU ypaBHEHHM
XUMHYECKUX PEAKIIU;

- BJIQJICHUE OCHOBHBIMH METOJAaMU HAYYHOTO [O3HAHUS
BEUIECTB M XUMHUYECKHUX SBJICHUN (HaONIoeHUEe, M3MEpEeHHeE,
AKCIIEPUMEHT, MOJECIUPOBAHNE)
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2. CTPYKTYPA U COAEP)KAHUE OBILIEOBPA30OBATEJIbBHOI'O YYEBHOI'O

MNPEIMETA
2.1. O0beM yueOHOro npeaMera M BUABI y4eOHOI padoThI

Buna yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOT0 peaMeTa 78
B T.4.

OcHoBHoOE coiepraHue 71
BT. U..

TEOPETHUECKOE 00yUeHne 42
71a0opaToOpHBIE 3aHATHS 29
IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE 5
NMPHUKJIATHOT0 MOTYJIA)

BT. 4.:

TEOPETHUECKOe 00yUeHne 5
IIpomeskyTounas arrectauus B gopme 1uddepeHunpPOBAHHOTO 2

3a4deTa
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2.2. TemaTHyecKuii NJIAH U coJlep:KaHue YUeOHOT0 NpeaMeTa

HaumenoBanmue Conepxanue y4eOHOro Marepuaja (0CHOBHOe U Po¢ecCHOHAILHO-OPHEHTHPOBAHHOE), OB LeM YACOR dopmupyemMbie
pa3aesioB U TeM JladopaTopHbIe 3aHATHS, IPUKJIATHONH MOY./Ib KOMIIETCHIM U
1 2 3 4
Pa3nea 1. OcHoBHEIE HOHATHSA U 3aKOHBI XHMHUH 2
Tema 1.1. OcHoBHoOE coaepKaHue 2 OK 01
OcHOBHBIE
MOHMSITHS H 1. OcHoBHbBIC TIOHATHS XUMHH. BemiecTtBo. ATomM. Mosekyna. XUMHAYECKHH 3JIEMEHT. AJTOTPONUSI. 1
32AKOHBI XHMHH [Ipoctble U cioxHble BemiecTBa. KauecTBEHHBIM M KOJWYECTBEHHBIN COCTAB BEIIECTB. XUMHUYECKUE
3HaKku U popmynbl. OTHOCUTENBHBIE aTOMHAS U MOJIEKYJIsipHast Macchl. KonmuecTBo BeliecTsa.
2. OcHOBHBIE 3aKOHBI XUMUU. CTeXnOMETpHUs. 3aKOH COXPAHEHHUsI MAcChl BEIECTB. 3aKOH MOCTOSTHCTBA 1
COCTaBa BEUIECTB MOJIEKYJISIPHOM CTPYKTYphI. 3aKOH ABOTaJpO W CJIEACTBUS W3 Hero. PacueTHble
3a7a44 HA HAXOXKICHUE OTHOCUTEIBHOM MOJIEKYJISIPHOM MAcChl, ONPEAECICHUE MAaCCOBOW JOJIH
XUMHUYECKHX HJIEMEHTOB B CJIO’KHOM BEILIECTBE.
Pazgen 2. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 2.1. OcHoBHOE co/lep:KaHue 4 OK 01
CTtpoenne aToM0OB
XHMHYECKHX 1. CoBpemenHass Mojenb cTpoeHUst aroMa. CUMBOJIMYECKUN SI3bIK XUMHH. XUMUYECKUN HIIEMEHT.
3JIEMEHTOB M DjekTpoHHas KOH(urypamus aroma. Kimaccupukanus XUMHUYECKAX 3JEMEHTOB (s-, P-, d-31eMeHTHI). 5
npupoaa BanentHele  neKkTpoHBl.  BaneHTHOCTB. ONeKTpoOHHast ~ NpUpPOJAa  XUMHYECKOM  CBS3H.
XHMHYECKOIi DIIEKTPOOTPULIATETBLHOCTb.
CBSI3U
2. VlonHas xuMu4eckasi cBsi3b. MOHHas CBsI3b KaK CBSI3b MEXKJY KaTHOHAMH W QHMOHAMHU 32 CYET 2

ANEKTPOCTaTUYECKOT0 npuTskeHus. Kiaccudukanus MOHOB: MO COCTaBY, 3HAKy 3apsjia, HATUYHIO
rupatHoi o6onouku. MoHHBIE KpucTauimuyeckue pemeTkd. CBOICTBa BEUIECTB C MOHHBIM THUIIOM
KPUCTAJUIMYECKON PEIIETKH.

3. KoBasieHTHast xuMuueckas CBs3b. MexaHU3M 00pa30BaHUs KOBAJCHTHON CBsI3M (OOMEHHBIA W
JIOHOPHO-aKLENTOPHBIN). DJIEKTPOOTPULIATENIbHOCTh. KOBaJIEHTHBIE NOJSPHAsl U HEMOJIApHAs CBA3M.
KpaTHOCTh KOBajeHTHOW CBSI3U. MOJIEKYJISIpHBIE U aTOMHbIE KpUCTaJUIMYeckue pemeTku. CBoicTBa
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BCIICCTB C MOJICKYJIAPHBIMHU U ATOMHBIMU KPHUCTAINIMYECKUMHA PEIICTKaMU.

4. Metannudeckas CBsi3b. MeTauinueckass KpUCTAIUIMYECKasl PEIeTKa U MeTauIMuecKass XuMUu4ecKas
cBs3b. Du3nueckre CBOWCTBA META/UIOB. ATpEraTHBIE COCTOSHUS BEIIECTB W BOJOPOJHASI CBS3b.
TBepmoe, xuaKoe U ra3000pa3HOE COCTOSHUS BemiecTB. llepexoy BemecTBa U3 OJHOTO arperaTHOTo
coCTOsIHMS B ipyroe. BogopoaHas cBs3b.

Tema 2.2. OcHoBHOe coepkaHue 2 OK 01, OK 02
IMepuoguyeckuii
3aKOH H 1. Ilepuoguueckas cucreMa xumuueckux osyemMeHToB JI.M. MennenceBa. PU3HYECKMI CMBICI 2
IepHOXMIecKas] Ilepuognueckoro 3akona /(.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMMHUYECKHUX
cHcTeMa AJIEMEHTOB, 00pa3yeMbIX MMM NPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH C TIOJOKEHUEM
ynementos J.M. | XuMuueckoro snementa B Ilepuopuyeckoii cucteme. MupOBO33pEHYECKOE M HAy4YHOE 3HAYCHHE
MeneeeBa Ilepnonnueckoro 3akona J[.M. Menneneesa. Ilpornossr .M. MengeneeBa. OTKpBITHE HOBBIX
XUMHUYECKHUX 3JIEMEHTOB.
Pazgen 3. CTpoeHne U CBOICTBA HEOPraHN4YECKNX BelleCTB 12
Tema 3.1. OCHOBHOE colepKaHHe 12 OK 01, OK 02,
Knaccupuxanus, OK 04
HomenkJarypa u |1. Ilpeamer neoprannyeckoit xumun. Knaccupukanus Heopranudeckux Bemects. [IpocTeie u cioxHbIe
CcTpoeHHe BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHUIBI, THUAPOKCHU/IbI, KUCIOTHI, coyin). B3anMocBs3b 2
HEOPraHMYeCKHX |HEOPraHWYECKMX BEHIECTB. ATpEraTHbIE COCTOsSHMA BemiecTBa. Kpucrammmueckue M amMopdHBIE
BeIIeCTB BELIECTBA.
2. Kucnotsl 1 ux cBoiictBa. KHCIOTHI Kak 3EKTPOIUTHI, X KJIACCHU(PUKALINS IO PA3TUYHBIM ITPU3HAKAM.
XWMHYECKHE CBOMCTBA KHCIOT B CBETE€ TEOPUU DJICKTPOJUTHUYECKOW auccomumaruu. OCOOEHHOCTH 2
B3aUMOJICHCTBUS KOHIIEHTPUPOBAHHON CEPHON M a30THOW KHUCIOT ¢ MeTaulaMu. OCHOBHBIE CIOCOOBI
MOJIy4EHUS KUCIIOT.
3. OcHoBanus M uX cBoWcTBa. OCHOBAaHUS KaK 3JEKTPOJHUTHI, UX KIACCH(PHUKAIMS IO Pa3THIHBIM
Mpu3HaKaM. XHMMHYECKHE CBOICTBA OCHOBAaHUM B CBETE€ TEOPUU AJIEKTPOJIUTUUECKON IAUCCOLUALIMH. 2

PaznoxeHne HepacTBOPUMEBIX B BOJIe OCHOBaHMM. OCHOBHBIC CTIOCOOBI TIOTYYCHHSI OCHOBAHHUIA.
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4. Okcuapl u ux cBoiictBa. Coseobpasyromire U Heconeoopasyromue okcuabpl. OCHOBHBIC, aM(POTEepHBIE
U KUCJIOTHBIE OKCHJBI. 3aBUCHMOCTh XapaKTepa OKCHJA OT CTENEHH OKHUCICHHS O0Opa3yIoIIero ero
MeTajia. XUMUYECKHE CBOMCTBA OKCHIOB. [loydenrne okcuaoB.

JlaGopaTopHbie padoThI

JlaGoparopHas padota Nel. M3yueHne XxapakTepHbIX CBOICTB KUCIOT M OKCHJIOB.

JlaGopatopHas pabota Ne2. M3yyeHne XxapakTepHbIX CBOICTB OCHOBaHMI U COJICH.

Pa3znen 4. Xumuyeckue peakunu

Tema 4.1. Tunbl |OcHOBHOe colep:KaHUE OK 01
XUMHYECKHX
peakiumu 1. Knaccudukanuss ¥ TUIBI XUMUYECKUX PEAKIMA C y4acTHEM HEOPraHMYeCKHX BemIecTB. Peakimu
COCTMHCHMS, PA3JIOKEHUs, 3aMmelieHus, obmena. CocTaBlieHHE ypaBHEHUW pEaKIUH COCIUHCHHSI,
pasnokeHus1, 3aMelIeHns, 00OMeHa, B T.4. peaknuii ropenusi. Katanutudeckue peakuuu. O0patumbie u
HEOOpaTUMBIE PEaKITUH.
2. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC ~ ypaBHEHHS.  Peaknuu  OKUCICHHUS-BOCCTAHOBJICHHS.
Crenens okucieHus. OKUCIUTETb U BOCCTAaHOBUTENb. COCTaBIEHHWE M YPAaBHUBAHUE OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUA METOJOM JJICKTPOHHOTro Oamanca. OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIC
peakiuu B TOPUPOJE, MPOU3BOJCTBEHHBIX MPOLECCAX M IKU3HEACATEIBHOCTH  OPTraHU3MOB.
Knaccudukanmst XaMUUeCKUX PEaKITHiA.
Pasznea 5. Kunernyeckue v TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKNX PeaKkuni
Tema 5.1. OcHoOBHOe coep:xaHue OK 01, OK 02
Ckopoctb
XHMHUYECKUX 1. Cxopocths xumuueckux peakuuid. [loHATHE O CKOPOCTM XMMHYECKHUX peaklHid. 3aBUCHUMOCTh
peakiuii. CKOPOCTH XHMHUYECKHX PEAKIUNA OT PazIU4YHBIX (PAKTOPOB: MPUPOIBI PEArupPYyIOIIMX BEIICCTB, HX
XUMHYECKOoe KOHIEHTpAIUH, TEMIIEPATYPHI, TOBEPXHOCTH CONPUKOCHOBEHHUS U UCIIONB30BAaHUS KaTalln3aTopoB.
paBHOBecHe OOpaTMMOCTh XMMHYECKHX peakiuii. XUMHUYECKOE PABHOBECHE M €r0 CMEIIEHHE IOJ JACHCTBUEM

pa3nuyHBIX (aKTOPOB (KOHIIEHTpALMs PEearcHTOB WM MPOJYKTOB PEaKLWH, JAaBICHHE, TEMIIeparypa)
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JUIS CO3JTaHMSI ONTHUMAJIBHBIX YCIOBUW MPOTEKaHUs XxuMH4eckux mpoueccoB. [Ipunmun Jlelllarense.
OneKTponus.

Pa3ges 6. Bona. PacTBopbl

Tema 6.1. OcHOBHOe coep:kaHue OK 01, OK 02,
Bona. PacTBopbl. OK 07
DJIEKTPOJUTHYEC 1. Boxa. Bognsie pecypcenl 3emnu. PactBopel. PactBopenue. Boaa kak pactBoputens. PactBopumocTs
Kast TUCCOMMANMS | BEIIECTB. 3aBHCUMOCTb PACTBOPUMOCTU TIa30B, JKUAKOCTEH M TBEPIBIX BEHIECTB OT Pa3IMYHBIX
(hakTopoB.
2. PactBopenue kak (pusznko-xummuueckuii npouecc. PactBopsl. CriocoObl MPUTOTOBIEHUSI PACTBOPOB.
PactBopuMocTe. MaccoBass J0yisl pacTBOpPEHHOro BemiecTBa. (CMBICH TMOKazaTens MpeaesibHO
JOMYCTHMOM KOHIICHTPAIIUHU U €T0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTHYECKON O€30IMacCHOCTH.
3. IlpaBmiia 3KOJIOTHYECKHU I1€JIeCO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOH JEATEILHOCTH B IIEIISIX
COXpaHEHHUs CBOETO 3[I0POBbsI U OKPY>KaIOIIEH TPUPOJIHON Cpeibl; OMAaCHOCTh BO3/JICUCTBUS Ha KUBbBIC
OpraHU3MbI OIIPEICTICHHBIX BEIIECTB.
4. Teopusti SNEKTPOTUTHYECCKOW aucconunanuu. HoHBL. DIEKTPONHUTHI, HEINEKTPOIUTHL. Peakimm
noHHOro oOmena. CocCTaBlieHWE peakluii HOHHOTO OOMEHa ITyTeM COCTaBIICHHS WX TOJIHBIX U
COKpAIlICHHBIX HOHHBIX YpaBHECHUH. 3agaHud Ha COCTAaBJIEHHME HWOHHBIX peakiuuil. CTeneHb
ANEKTPONUTHIECKON nucconnanuu. CuinbHbIE U caadble AMeKTponnuThl. OCHOBHBIE TOJIOXKEHUS TEOPUHU
ANMEKTPOTUTHICCKON Tuccoruani. KucioTsl, OCHOBaHUS U COJIM KaK DJIEKTPOJIUTHI.

Pa3nen 7. Meraauanl 1 Hemerasiibel

Tema 7.1. OcHoOBHOe cofiep:KaHHne OK 01, OK 02

Du3uKo-

XUMHYeCKHe 1. Meramnbl. O6mue pu3nvecKue U XUMUIECKUE CBOMCTBA MeTaioB. CriocoObl oTydeHus. 3HaYeHNe

CBOMiCTBA METAJIJIOB U HEMETAJUIOB B MPUPOE U KU3HEACITEIIbHOCTH YeJIOBEKA M OpraHru3MoB. MeTamioTepMus.

MeTAJLJIOB U [Tupomeramnmyprus, THAPOMETALTYPrus W dJeKkTpomeTamuryprus. CruiaBel 4YepHbIE U IIBETHBIC
HeMeTALIOB Koppo3sus MeTanmioB: BUIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3HUH.

2. Hemeramnpl. O0mue ¢u3nyeckue W XHUMHUYECKHE CBOWCTBA HEMETAJUIOB. THUIUYHBIE CBOMCTBA
HemeramioB IV— VII rpymn. Krmaccudpukanmss u  HOMEHKIATypa COEAMHEHUN HEMETaJlIOB.
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KpyroBopoTsl GMOTeHHBIX 37IEMEHTOB B IPUPOJE.

Pa3nea 8. JlabopaTopHbIil NPAKTHKYM 10
Tema 8.1. OCHOBHOE COIepIKAHME 6 OK 01, OK 02,
Nnentuduxanus OK 04
Heopranuvecknx | JlaGopaTropusbie padoTbl 6
BellecTB
Jlaboparopnas padota Ne3. M3yuyenne ocoOeHHOCTEN XUMUYECKUX pPEeaKLUi. 2
JlaGoparopnast pabora Ne4. l3ydeHue KOppO3UM METAUIOB U CIOCOOOB 3alUTHl METAUIOB OT
KOPPO3HH. 2
Jlaboparopnast pabGora NeS5S. Pacmo3naHne HEOPraHMYECKHUX BEIIECTB METOJAOM XHMMHYECKOTO
sKcnepuMeHTa. MpeHTHudUKanMs HEOPraHWYEeCKHX BEIIECTB C HCIOJIB30BaHUEM HX (HU3UKO- 2
XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX KAU€CTBEHHBIX PEAKIIHII.
Tema 8.2. OCHOBHOE CO/Iep/KAHIE 4 OK 01, OK 02,
HccaenoBanme OK 04
cBoiicTB pacTBopoB| JlabopaTopHbie padoThI 4
JlaGopaTtopnas pa6ota Ne6. [IpuroroBnenue pacTBopa 3aJaHHON KOHIIEHTpaIuu. OnpeaeeHne Cpebl
BOJIHBIX PacTBOpOB. PelieHune pacueTHBIX 3a7ad Ha HAXOXXJICHHE MAacCOBOW JOJTH PACTBOPEHHOTO 2
BEIIIECTBa B pacTBOpE.
JlaGopatopnast pabGora Ne7. IlpuroroBieHue cycrneH3un KapOoHata Kamblus B Boje. [lomydeHue 5
IMYIBCUU MOTOPHOTO Macia. O3HaKOMIIEHUE CO CBOMCTBAMHE TUCTIEPCHBIX CUCTEM.
Pa3nen 9. CTpoeHue u cBOIiCTBa OPraHN4YeCKMX BellecTB 14
Tema 9.1. OcHOBHOe coep:kaHue 2 OK 01
Kaaccupuxanus,
CTpOeHHE U 1. [losiBneHue 1 pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [Ipenmer opranndeckoit xumuu. Mecto u 2
HOMEHKJIATypa | 3HaUCHHE OPraHMIECKON XHUMUM B CUCTEME ECTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOCHUC KaK IMOPAAOK COCAUHCHHA aTOMOB B MOJICKYJIC COIJIACHO HX BAaJICHTHOCTH.
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oprannyeckux | OCHOBHBIE MOJIO)KEHHUSI TEOPUU XUMHYECKOTO CTPOEHUsI OpraHnyeckux coennHennii A.M. bytneposa.
BeleCTB VYrnepoaHblii CKEJIET OpPraHu4ecKOW MOJEKYJbl. 3aBUCHMOCTb CBOMCTB BEHIECTB OT XHMHUYECKOTO
CTpOEHHUs MOJeKyn. M3omMepHst 1 n30MepBl.
[lonatue o ¢ynkunoHanpbHOM rpynmne. Paaukan. IlpuHmMNel kinaccuuKanuu OpPraHUYECKUX
coeMHEHU. MexnyHapoaHass HOMEHKJIAarypa UM MPUHLWINBI HOMEHKIATypbl OpPraHUYECKHX
COCIMHECHUM.
2. Knmaccudukanusi peaknuii B opraHudeckod XumuH. Peaknuu mpucoenuHeHHs (THIPHUPOBAHUS,
raJIOT€HUPOBAHUS, THIPOraJIOTEHUPOBaHUs, THaparanuu). Peakuny otmiemieHus (IeruapupoBaHus,
JeTuaporajJoreHupoBanus, Aeruaparaiun). Peakunn 3amemenus. Peakiumn nsomepuzanuu.
Tema 9.2. OcHOBHOe coep:kaHue OK 01, OK 02,
CaoiicTBa B - OK 04
OpTraHHYeCKHX 1. ®usuko-XxMMHYECKHE CBOWCTBA OPraHUYECKUX COECOUHEHHH OTIENbHBIX KJIAcCOB (OCOOEHHOCTHU
coeXHHeHuii KJaccu(UKaMd M HOMEHKJIATYphl BHYTPH KJacca; TOMOJIOTUYECKHH psiax u oOmas Qopmyna;

n3oMepust; GU3NIECKHEe CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI TTOTYUCHUS).

- TpeAeTbHBIC YIIIEBOAOPOAbI (allKaHbl M IMKJIOANKaHbl). CBONCTBA MPUPOAHBIX YIIEBOIOPOIOB,
HaxXOXJACHHE B IPUPOAC M INPUMEHEHHE AJIKaHOB; AJIKaHbl: TOMOJIOTHYECKMM psl, U30MEpUS U
HOMEHKJIaTypa ajlKaHOB. XHMMHMYECKHE CBOWCTBA aJKaHOB (MeTaHa, 3TaHA): FOPEHHUE, 3aMEIIEHUE,
pasyloKeHue, ACTUIPUpOBaHME. ['OpeHMe MeTaHa Kak OJUH U3 OCHOBHBIX HCTOYHHMKOB TeILUIA B
IPOMBIIIIEHHOCTH U ObITy. [IpMeHeHMe ankaHoB.

— HeIpenenbHble (AJIKEHbI, AJIKWMHBI M AIKaJAMEHbl) M apoMaTudyeckue yriaesopopozsl. ['openue
alleTWJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHU I CBAPKU U PE3KH METAIUIOB;

OtuneH, ero noayuyeHue. ['oMmosornueckuil psii, M30MepUs, HOMEHKJIaTypa alKEHOB. XHUMHUYECKHE
CBOMCTBA JTUJICHA: TOPEHHE, KAYECTBCHHBIC DPEAKLUH, TMaparauus, noiaumepusanus. [Ipumenenue
JTUJICHA.

Huensl u kaydyku. [IoHATHE 0 [UEHAaX KaK yIIEBONOPOAAX C ABYMs JBOWHBIMU CBSI3SIMH.

AnkuHBL. AneTuieH. XMMUYECKHE CBOMCTBA alleTWUJICHA: TOpeHHe, oOeclBeunBaHue OpPOMHOM BOJBI,
IIPUCOEANHEHHS XJIOPOBOAOPOAa U ruapaTanus. [I[pumeHenne aneTuneHa.

Apensbl. benszon. Xumudeckue cBoiicTBa OeH30ja: TOpEHHE, peakiMy 3aMelleHns (TajJoreHupOBaHue,
HutpoBanue). [I[pumenenmne 6eH3051a Ha OCHOBE CBOMCTB. [IpupogHbIE HCTOYHUKH YTIIEBOIOPOIOB.

- KHCIIOPOJICOIepIKAIIIE COeTUHEHHS (CTUPTHI U (heHOIIbI, KapOOHOBBIE KMCIOTHI U 3(UPHI, aJIbJACTHIbI
U KETOHBI, XKUpPBI, yrieBoibl). [IpakTuueckoe NpUMEHEHHE ATHIICHTJIMKONS, TJIMLEpHHA, (eHoa.
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[Ipumenenne ¢dopmanpaernaa, aneTaabIernaa, YKCYCHOW KHCIOTBL. Mblla Kak COJIM BBICHIMX
KapOOHOBBIX KUCIOT. MOIOIIHE CBOKWCTBA MbLA.

- a30TcoJep’Kalllhe COeOUHEHUs (aMUHBI M aMHUHOKHUCIOTHI, Oenku). BbIcOKOMONEKyIspHbIe
COeIMHEHUs (CUHTETHYeCKHe W OMOJIOTHYECKU-aKTUBHbIE). MOHOMEp, MOIMMeEp, CTPYKTYPHOE 3BEHO.
[Tonumepusanys 3TuaeHa Kak OCHOBHOE HaIlPaBJIEHUE €r0 UCIOJIb30BAHUS.

o 2
['eneTnueckas CBs3b MEXIy KiIaccaMH OpraHM4ecKkux coenuHeHuid. [lonarue o6 azorcomeprxariux
COCIMHCHMSIX, OWOJIOTMYECKH AaKTHBHBIX BemecTBax (yryieBoaax, JKHpax, Oelkax u Jp.),
BBICOKOMOJIEKYJISPHBIX COCTMHEHUIX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO).
Tema 9.3. OcHoBHOE coep:xkaHue 4 OK 01, OK 02,
Nnentuduxanus OK 04
OPraHHYeCKHX 1. Buoopranndeckue coeauHeHus. [IpuMeHeHne u OuoIOTHMYECKask poJyib YrieBonoB. OKuCIEHUE
BeIecTB, HX VIJIEBOJOB — MCTOYHMK SHEPrud >KUBbIX oOpraHu3moB. OOjacTu NpUMEHEHUS AaMHHOKHUCIIOT. 5
3HAYCHHC H [IpeBpamenust OenkoB muiM B opranuzMe. buomormueckue QyHkium OenkoB. buonornyeckue
npHMeHenue B GbyHKIMH )XUPOB. Posib OpraHnyeckoi XUMUHW B PEIICHUH TPOOJIEM MUIIEBOM 0€30MMacHOCTH.
OBITOBOM M o .
.| 2. Ponp opranmueckoil XMMHU B pEUICHUU MpoOJIeM SHEpreTMdeckoil 0e30macHOCTH, B Pa3BUTUHU
NMPOU3BOICTBEHHOM
P A MEAUIMHBI, CO3JJaHUH HOBBIX MaTEpHUaOB, HOBBIX UCTOYHUKOB SHEPTUH (aIbTEpHATUBHbBIE HCTOYHUKHU
eATeTbHOCTH .
A sHeprun). ONacHOCTh BO3JCHCTBUS Ha KUBBIE OPraHM3Mbl OPTaHUYECKUX BELIECTB OT/JEIBHBIX KJIACCOB 2
yeJioBeKa
(yrmeBomopobl, CHUPTHI, (DEHONBI, XJIOPOPTaHWYECKHE IMPOU3BOAHBIC, ANbAETHABI U [p.), CMBICI
MoKa3aTess MpeieIbHO IOMYCTUMOM KOHIICHTPALIUH.
Pasznea 10. JIabopaTopHbIii NPAKTHKYM N0 HACHTH(PUKANUN OPTAaHUYECKUX BellleCTB 15
Tema 10.1. OCHOBHOE COIepIKAHME 15 OK 01, OK 02,
Unentudpuxanns OK 04
opranndeckux | JIadoparopHbie padoTsI 15
cOeIMHeHU N
OTIEIbHBIX Jlaboparopnast pabora Ne8. M3ydeHwme XapaKTepHBIX CBOWCTB CIHUPTOB, (EHOJIOB, aIbJACTHUIIOB H 4
KapOOHOBBIX KHCIIOT.
KJIACCOB
JlaGopatopnas pabora Ne9. M3ydeHue XxapakTepHBIX CBOICTB yIJI€BOIOB. 2
Jlaboparopnas pa6ota Nel(. M3yueHne xapakTepHBIX CBOMCTB OEIKOB. 2
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JlaGopatopnast pabora Nell. M3yueHune xapakTepHBIX CBOMCTB MOJIUMEPOB U BOJIOKOH. 4
Jlaboparopnast padota Ne 12. Pacro3HaBaHue OpraHWYECKHX COEAMHEHUN METOJAOM XHWMHYECKOTO
JKCIEpUMEHTa (MPUMEHEHHE TNOJYYCHHBIX 3HAHUH W HaBBIKOB XMUMHYECKOTO JKCIEPUMEHTA MJis 3
KaueCTBEHHOT'O OMPE/EICHUS BbIIAHHBIX 00pa3ll0oB OPraHUYECKUX BEILIECTB).

IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE COJepP:KaHUe (MPUKJIATHOH MOIYJIb)

Pa3nes 11. Xumusi B Npou3BOACTBEHHOM 1esITeIbHOCTH YeJI0BeKa 5

Tema 11.1. Xumus | Coaep:xkanue NPUKJIATHOTO MOIYJISA 5

B
HPOM3BOACTBEHHOM | 4 11\ peitiime JOCTHKECHUS XUMHUYECKOM HAyKM M XHMHUYECKOW TEXHOJOruu. Ponb Xumuu B OK 01, OK 02,
SITEJIbHOCTH . N
esite oc o0OecrieueHn HKOJOTHYECKOM, DSHEpreTudeckor Oe3omacHoctu. IlpaBmma momcka W aHanm3a 2 OK 04, OK 07,
CHEUnATNCTA 0 | )y pyeckoit uHGOpMAIIMU W3 DPA3IUYHBIX HMCTOYHUKOB (HayyHas W y4ueOHO-HAydYHas JIUTEpaTypa, K 5.1
HH(OPMATIMOHHBIM M
(opmauuo cpencTBa MaccoBoi nHpopManuu, cetb HTepHET).
cucremMam

2. Tlouck wm ananmu3 wuHpOpMALMM O NPUMEHEHUHM XHUMUYECKUX BEIIECTB C YYEeToM Oyaymieit
npodeccHOHAbHON ~ JAeATeNbHOCTH (TEXHUK WH(POPMAIMOHHBIX CHCTEM) B ceTH LVIHTepHer.
Onexkrponuka. Hanomarepuasnsl B mHGOpMaIIMOHHBIX cucTteMax. KommnberoTepHbie cetu. CocTaBieHue u 3
odopmiieHne npe3eHTanuu. MaTtepuansl s JIEKTPOHUKH.

IIpomeskyTouHasi aTTecTanus - TUQPepeHIIMPOBAHHBIN 3a4eT. 2

Bcero:

78




3. YCJIOBUA PEAJIM3ALINN OBHIEOBPA30OBATEJIBHOI'O YYEBHOI'O
INPEJIMETA

3.1. Jlna peanuzanuu MporpaMMbl yd4eOHOTO TpeIMeTa MPEAyCMOTPEH CIEIYIOIee
y4eOHOe MTOMEIICHHE:

- KaOwHEeT «DKOJIOTHYECKHE OCHOBBI MPHUPOAOIIONb30BaHus. OOmieoOpa3oBaTeIbHbIE

TUCIUTUTAHBD.

Kabuner cootBerctByeT TpeOoBaHUsAM CaHUTAPHO-3MHUIEMUOJIOTUYECKUX TMPAaBUIT U
HOPMAaTUBOB, OCHAIIIEH TUIIOBBIM O0OPYIOBAaHUEM, B TOM YHCIIE CHEIUATH3UPOBAHHON yueOHOMH
MeOeNIbI0 U CpelcTBaMH OOydYeHHMs, HEOOXOIUMBIMU JJISI BBITIOJTHECHUSI TPeOOBAaHWN K YPOBHIO
MOJATOTOBKH 00YJarOIINXCsl.

B xabunHeTe mpeaycMOTpeHo cleayroliee 000pyaoBaHuE:

- KOMIUIEKT y4eOHOH MeOenu (CTOIbI, CTYIbs, T0CKa);

- KOMILJIEKT y4e€OHO-HATJISAHBIX MTOCOOMI: TaONHIIBI: CTPOEHHE aToMa YIJiepoja; METaH;
OyTaH; MPUPOIHBIN ra3 — XUMUYIECKOE ChIPhE; ITHIICH; alleTUJICH; MTPOYKThl CHHTE3a HAa OCHOBE
aleTuiieHa; OEH30JI; MOJIY4YeHHE CHHTETHYECKOro Kaydyyka U3 HePTSHBIX Ta30B; CcXeMa
TpyO4aTOil YCTAaHOBKH HJisi TEPEroHKH He(TH; OCHOBHOE CHIpbE IS CHHTE3a MOJIUMEPOB;
IPOAYKTHI iepepaboTku HedTH; 00pa3zoBaHUe BOJOPOIHBIX CBA3EH B MOJIEKYaX BOJbI U CIIUPTA;
CTpoeHHe (eHOMa; CIUPTHI U aNbICTUIbI;, YCTAHOBKA JUJIS TOoMy4deHUs (eHoI(opMaTbIeTHIHON
CMOJIBI; TIOJIyYUeHHWE U TPUMEHEHHE YKCYCHOW KHUCIOTBI; OOpa3oBaHHE MaKpPOMOJIEKYJIbI
Kpaxmala; MpOAyKThl MepepadOTKH APEBECHHBI, MOMyUYEeHUE AIleTATHOTO BOJOKHA; CTPYKTypa
MOJIEKYJIbI Oernka; cteHapl: [lepuoandeckas cucrema xumudeckux snemeHToB J[.M.Menneneena;
TabllMlla PAacTBOPUMOCTH; XUMHUYECKHE 3HAKM U ATOMHBIE MAacChl JJIEMEHTOB; HEKOTOPBIC
KJIACChl OPTraHUYECKUX COCAMHEHHIA.

B xabuHere mpeaycCMOTpPEHBI CIEYIONINE TEXHUYECKHE CPEICTBA O0yUCHUS:

— MEepPCOHAIbHBIA KOMIBIOTED C JIMIIEH3MOHHBIM POTPAMMHBIM 00ECIIeUeHUEM;

— TEJIEBU30D;

— BHJICOMAarHuToQoH;

— JIOKallbHasi KOMITBIOTEPHASI CETh.

Jlnst peanu3aiu padbodeil mporpaMmbl yueOHOTO IpeMeTa MpeIycMOoTpeHa Onbanorexa
Y YUTAJIBHBIN 3aJ1 C BBIXOJOM B ceTh MIHTEpHET.

3.2. UndopmanmnonHoe obecriedeHre peaau3anun NporpaMmmbl

3.2.1. OcHOBHBIE YJIEKTPOHHBIE H3TaAHUS

1. Xumus. bazoseiii ypoBenb. 10 kiacc : yueOnuk / Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U., Ipoznos A.A., Jlyaun B.B.; nmox pen. Jlyauna B.B. - 8-e u3z., crepeorurnnoe -
Mocksa : U3parensctBo "l[Ipocsemenne", 2022. - 208 c¢. - ISBN 978-5-09-099533-7. - Tekcr :
AJIEKTPOHHBIN.

2. Xumusi. ba3oBsiit ypoBenb. 11 knacc : yueonuk / B. B. Epemun, H. E. Ky3pmenko, A.
A. Jpo3nos, B. B. JIynun ; noa. pen. B. B. Jlyauna. - 8-e u3x., nepepaboranHoe - MockBa :
WN3narensctBo "llpocBemenne", 2022. - 226 c. - ISBN 978-5-09-099534-4. - Texkcr
AJIEKTPOHHBIN.

3.2.2. JlonoJIHUTEIbHbIE HCTOYHHKH

1. T'abpuensn, O. C. Xumus. ba3ossiii ypoBens. 10 kiace : yue6nuk / O. C. 'abpuensH. -
5-¢ u3n., nmepepaborannoe - Mocksa : M3garensctBo "lIpocBemenne”, 2022. - 192 c. - ISBN
978-5-09-099538-2. - TeKCT : 27IEKTPOHHBIH.

2. I'abpuensn, O. C. Xumus. ba3osiit ypoBens. 11 kimace : yuebnuk / O. C. ['abpuensH. -
8-e m31., crepeorumnnoe - Mocksa : MznarensctBo "IlpocBemenne”, 2022. - 224 c. - ISBN 978-
5-09-099539-9. - TekcT : SNEeKTPOHHBIH.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB
OCBOEHUMAOBIIEOBPA3ZOBATEJIBHOT'O YYEBHOTI'O ITPE/IMETA

KoHTpoJibH o1eHKa pacKpBIBAIOTCS Yepe3 MPEeIMETHBIC pe3yIbTaThl, YCBOCHHBIC 3HAHUS
U TpuoOpeTeHHble OOYydYalOIIMMHUCS YMEHHUs, HampaBieHHble Ha (opMupoBaHHE OOIUX H
npodecCHOHATBHBIX KOMITIETCHIINH.

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. —  KeWc - 3a1aHus;
JIESITETbHOCTH P 4, Tema 4.1. —  YCTHBIIf o1poc;
IIPUMEHUTEIILHO K | PS5, Tema5.1. —  NHCHbMEHHAs POBEPKA;
pa3IMYHbIM KOHTEKCTaM P 6, Tema 6.1. —  OIIEHKA BBIMOTHEHHUS

P 7, Tema7.1.

P 8, Temn! 8.1, 8.2.
P9, Temsr 9.1, 9.2, 9.3.
P 10, Tema 10.1.

P 11, Tema 11.1 (IT-o/c).

OK 02. Hcnoomn3oBats | P 2, Tema 2.2.
COBpPEMEHHBIE cpeactra | P 3, Tema 3.1.
IIOMCKA, aHaInu3a nu|P5, TemaS5.1.
UHTEPIIPETALMH P 6, Tema 6.1.
nHpopmaruu u|P7 Tema7.1.
nH(pOpMaMOHHBIE P 8, Temsr! 8.1, 8.2.
TEXHOJIOTHH misg | P9, Temsr 9.2, 9.3.
BBITIOJIHEHUS 3amay | P 10, Tema 10.1.
npodeccrnoHaTbHOM P 11, Tema 11.1 (IT-o/c).
NeSITebHOCTH

OK 04. Dddexrurno | P 3, Tema 3.1.
B3aHMOJICHCTBOBATh u | P8, Temsr 8.1, 8.2.

paboTaTh B KOJUIGKTHBE M
KOMaH/1e

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

P 11, Tema 11.1 (IT-o/c).

OK 07. CopeiictBoBath | P 6, Tema 6.1.
coxpaHeHuto okpyxkatomeit | P 11, Tema 11.1 (IT-o/c).
Cpenbl,

pecypcocOepeKeHHIO,

OpPUMEHSATh  3HaHUA 00

M3MEHEHUU KJIuMarTa,

MPUHLIMIBL  OEpekIMBOTO

MIPOU3BOJICTBA,

3¢ pexTUBHO EUCTBOBATH

B Ype3BbIUYANHBIX

CUTYaIUAX

IK 5.1. Cobupats | P 11, Tema 11.1 (IT-o/c).
UCXOJHBIC JIaHHBIE  JUIS

pa3paboTKu MIPOCKTHOM

IIpomexxyrouHas

7ab0paTOPHBIX padoT.
arrecragus

dopme:

Qg QepeHIIMPOBAHHBIN 3a4eT

B
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TOKYyMEHTAIIH
MH(POPMALIMOHHYIO
CHCTEMY

Ha
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;r‘)}x ("‘;
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

KBaJTH(PUKALMS

CIHIEHUAJIMCT 11O THPOPMAIIMOHHBIM CUCTEMAM

r. Koriac
2024



COI'TTACOBAHA
3amecTHTENb AUPEKTOPa o yuyebHo-

METOOHYEeCKOH padoTe duinana
H.E. I'nappnuesa

A0 gy 2044

OJIOBPEHA
Ha 3acelaHHH U,HKJ]()BO]"‘[ KOMHCCHH
MATEMATHYECKHX ¥ €CTECTBEHHOHAYIHBIX
JHCITHITITHH
Ipotoxonor (6 0% 20,14 Ne &

IMpencenarens " H.H. Cy66oTrHHA

PA3PABOTUYHK:
AmocoBa IOnus BanepreBna— npenogasatens KPY Kormacckoro ¢mamana ®I'BOY BO
«'YMP® umenu agmupana C.0. Makaposay

KoMnnekr KOHTPONBHO-OLEHOYHEIX cpeldcTB Mo yuebuomy mpeamery BYIL04 Xumusa
paszpaboTaH B cOOTBETCTBHH ¢ (DefepalbHbIM [OCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
COO, yreepxnenusiM [IpukazomM — MunucrepctBa obpasoBaHus M Haykn Poccuifckoit
Qemepanu ot 17.05.2012 Ne 413 ¢ u3MeHEHHAMH M JONOJNHEHHAMH, DemepanbHbIM
rOCYIapCTBCHHBIM 00pa30BaTeNBHEIM CTAHAAPTOM CPEAHEro NMpoQeccHOHaNbHOro 00paoBaHusl,
YTBEpIKIEeHHEIM NpHKasoM MuHHcTepeTBa 00pasoBaHus B Hayku Poccuiickoit ®enepanus or 9
nexkabpa 2016 r. N 1547, no cnenmansnocrn 09.02.07 HMudopmanuoHHble CHCTEMBI H
[IporpaMMHpOBaHue, pabodeil nporpaMMoi yqeOHOTO npeamera.
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COJEPKAHUE
[TACIIOPT KOMITJIEKTA KOHTPOJIbHO-OLIEHOUYHBIX CPEJICTB

KOAN®UKATOP OHEHOYHbBIX CPE/ICTB

CHUCTEMA OLEHKHA OBPA3OBATEJIbHBIX JIOCTVDKEHUI
OBYUYAIOIINXCA 110 KAXKAOMY OLHEHOYHOMY CPEJICTBY

bAHK KOMIIETEHTHOCTHO-OLUEHOUYHbBIX MATEPUAJIOB JJIA

OLIEHKU YCBOEHHMSI PABOYEM IIPOTPAMMBI  YYEBEHOI'O
[MPEAMETA

35

36

39
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1. MACHHOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHbIX CPEJICTB
11O YYHEBHOMY INIPEJIMETY
BYIL.04 XUMUA

1.1. O6sacTh NpUMEHEeHUs1 KOHTPOJIbHO-0LEHOYHbIX CPeICTB

KontponbHo-onienounsie  cpencrea  (KOC)  saBnsitorcs  4acThi0  HOPMATHMBHO-
METOAMYECKOIO O00ECHEeYeHUs] CUCTEMbl OLIEHMBAHMSA KauyecTBa OCBOCHMS OO0YyYaroLIMMHCA
OporpaMMbl TOATOTOBKM CHEIMAJIMCTOB cpeaHero 3BeHa 1o crenuansHoctd  09.02.07
HNHpopMaMOHHbIE CUCTEMBI M NPOTrPaMMHUpPOBaHME U OOECHEUMBAIOT MOBBIIICHHE KauyecTBa
00pa3oBaTeNBLHOTO MpoIecca.

KOC mno yue6HOMY TpeaMETy MpeNCcTaBiseT COO0H COBOKYITHOCTh KOHTPOIHPYIOIINX
MaTepHajoB, TMPEIHA3HAYEHHBIX Ui M3MEPEHHS YPOBHS JOCTM)KEHUS OOydarouuMcs
YCTAQHOBJICHHBIX PE3Y/IbTaTOB O0OyUEHHUS.

KOC mno yueGHOMY mpeaMeTy HCIONb3yeTcsl NpPU TMPOBEACHUU TEKYIIEro KOHTPOJIS
YCIIEBa€MOCTH M MPOMEXKYTOUHOM aTTecTalMy oOydaromuxcs B Buae IU((epeHIMpPOBAHHBIN
3ayer.

1.2. Pe3yabTaThl 0CBOCHUSA Y4eOHOH NMpeaMeTa, NoaJiexaime npoBepke
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Kon n
HAHMeEHOBaHHeE
dopmupyembIx
KOMIIeTeHInii

Iliianupyemble pe3yibTaThl 00yUeHUs

Oo0mue

IIpeamernbie

OK O01. BrpiObupars

CII0COOBI
3a1aq

peleHus

npodeccroHanbHOM

JCATCIIBHOCTH
MPUMCHUTCIIBHO
Ppa3siInYHbIM
KOHTCKCTaM

K

B wactu Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHWE IICHHOCTH MAacTepCTBa,
Tpynomooue;

- TOTOBHOCTDH K aKTHBHOH JEATEIHHOCTH TEXHOJIOTHUECKOMN
u COLMaIbLHOM HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHUIUUPOBATH, TUTAHUPOBATH u CaMOCTOSTENIbHO
BBITIOJTHATH TaKYIO JACSATEIHHOCTD;

- UHTEpEC K pa3Iu4HbIM cdepaM MnpodheccHoHAIbHOM
JEeITEIBHOCTH.

OBnagenue YHHUBEPCATHHBIMU
MMO3HABATENLHBIMH JECHCTBHUSIMM:

a) 0a30BBIC JJOTUYECKHUE ICHCTBUS:

- CaMOCTOSITeNNbHO (OPMYIHpPOBATh W AaKTyaTHM3UPOBATH
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYNIECTBEHHBIA MPU3HAK WM OCHOBAHUS
JUTsl CpaBHEHUS, KJIacCU(UKAIN U 0000IICHHMS;

- OMpeneNsaTh IeNd JesITeNbHOCTH, 3a/1aBaTh MapaMeTpsl U
KPUTEPUHU UX TOCTHKCHUS;

- BBIABIATH 3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCHUTHh KOPPEKTHBBl B JI€ATEIHHOCTh, OILICHUBATH
COOTBETCTBHE PE3YIbTATOB IIEJISIM, OICHUBATh PHUCKU
MOCJEACTBUI ACATEIBHOCTH;

- pa3BUBAaTh KPEAaTHBHOE MBIINIJICHUE TP PEIICHUU
KU3HEHHBIX MPoOIeM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BIQACTh HaBBIKAMU Yy4eOHO-HCCIEAOBATEIbCKON W

y4eOHBIMU

MMpOTUBOPCUUA B

- BJaJIeTh CUCTEMOIl XMMHYECKHX 3HAHUI, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIONINE TIOHATHUS (XMMHUYECKUU DIIEMEHT, aToM,
9JIEKTPOHHAs 000JI04YKa aToMa, S-, p-, 0-3JIeKTpOHHBIE OPOUTAIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCT,
3EKTPOOTPHULIATENILHOCTh, CTENEHb OKHCIIEHUS, XUMHUYecKas
CBsI3b, MOJIb, MOJISIPHAST Macca, MOJSIPHBIA 00BEM, YIIIepOIHBIHA
CKeJeT, (yHKIMOHAIbHAs TpyIa, paadKall, H30MepHs,
M30MEphI, TOMOJIOTHYECKUN psiZl, TOMOJOTH, YIIE€BOAOPOJHI,
KHUCJIOPOJI- W a30TCOJEpiKalllie COEOUHEHHS, OMOJIOrHYecKH
aKTUBHBIE BemiecTBa (YIJIEBOMABI, JKHPBI, OEIKH), MOHOMED,
NOJIUMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYIISIPHBIC
COCIMHEHUS, KPUCTAJUTMYECKAsl PEIIeTKa, THUIBI XUMHUYECKUX
peaxuuit (OKHCTUTENbHO-BOCCTAHOBUTEIIHHBIE, 9K30-U
SHJOTEPMHUUYECKHE, pEaKIU HMOHHOTO OOMEHa), pacTBOp,
DIIEKTPOJIUTHI, HEDJICKTPOJIUTHI, ANEKTPOIUTHIECCKAS
JTUCCOLMAIUSA,  OKHCIUTENb, BOCCTAHOBHUTENIb,  CKOPOCTb
XUMHUYECKON pEeakuu, XHUMHUYECKOE DPAaBHOBECHE), TCOPHH U
3aKOHBI  (TEOpUS XHMMHUYECKOTO CTPOEHUS OPraHUYECKUX
BeniectB  A.M.byrnepoBa, TeOpHs ~ AJIEKTPOJIUTUYECKOU
nuccouuanuu, nepuoanyeckuii 3akon [[.M. MenneneeBa, 3akoH
COXPAHEHHSI MAacCChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3BIK
XUMHUH, (AKTOJIOTHMUYECKHE CBEACHHUS O CBOICTBaX, COCTaBe,
MONly4eHUH ¥ 0O€30MacHOM  HCHOJB30BaHUU  BAKHEUIITUX
HEOPraHMYECKUX U OpraHWYecKUX BEIIECTB B OBITY H
MPAKTUYECKON JAEeSITeTbHOCTH YeJIOBEKa;

- yYMETb BBISABJIATH XapaKTepHblE MPHU3HAKK M B3aUMOCBS3b
W3YYCHHBIX TOHATUN, MPUMEHSITh COOTBETCTBYIOIIME MOHSTHUS
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MPOEKTHOM
npobiem;
- BBIABIATH

JEATCIIBHOCTH,  HABBIKAMU  Pa3pelICHUS
IIPUYMHHO-CICACTBEHHBIE  CBSI3U U
aKTyalu3UpoBaTh 3aJady, BBbIABMIaThb THIOTE3Y €€
pElIeHNs, HaxOOUThb apryMeHTBl [UI1 J10Ka3aTeabCTBa
CBOMX YTBEp)KJIEHUH, 3a/laBaTh IapaMeTpbl U KpPUTEPHUU
peleHus;

- aHAJIM3MPOBATh IIOJYyYEHHBIE B XOJE PELICHUS 3aJaud
pe3yJIbTaThl, KPUTUYECKU OLICHMBATh MX JTOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- YMETb IEPCHOCUTh 3HAHMS B IIO3HABATCIBHYI0 U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUSA M3 Pa3HBIX NPEIMETHBIX
oOJacreii;

- BBIABUTATb HOBBIC MJEHW, NpPEUIaraTb OPUTMHAIBHBIC
MIOJIXOJIbl U PEILIECHUS;

- CIIOCOOHOCTh UX HCIOJIb30BaHMSA B IO3HABATEIbHOH U
COLIMAJIBHOM ITPAKTUKE

NpU OIMCAaHWW CTPOCHUSI M CBOWCTB HEOPTaHWYECKHX H
OpPraHMYeCKHUX BEIIECTB W HUX NPEBPALCHUN; BBIABIATD
B3aWMOCBSI3b ~ XMMHYECKHX 3HAaHHH C  TOHATHSAMH H
IPECTaBICHUSAMH IPYTHX €CTECTBEHHOHAYYHBIX MPEJAMETOB;

- YMETh UCTIOJIb30BaTh HANMEHOBAHUSI XUMHUECKUX COCTUHCHUIN
MEXIYHAPOAHOIO COX3a TCOPETUYECKON U MPUKIALHON XUMUU
U TpPUBHAIbHBIC HAa3BaHMUS BAXXHEWIINX BEHICCTB (ITHJICH,
aneTuiieH, raunepuH, Qenon, GopMmambAeTua,  YKCyCHas
KHCJIOTa, TJIMIWH, yrapHBIA ra3, YIJICKHCIBIA Ta3, aMMHAaK,
raieHas HW3BECTh, HEralieHas H3BecTb, NHUTbEBas coaa H

JIpYTuX),  COCTaBIATh  (HOPMYJbl  HEOPTaHMYECKHUX U
OpTraHHU4YCCKUX BCHICCTB, YPABHCHUA XUMHUYCCKUX peaKHHﬁ,
OOBSACHATP  MX  CMBICJ;  TOJITBEPXKIATh  XapaKTepHbIE
XUMHNYCCKHUEC CBOIICTBa BCIICCTB COOTBCTCTBYIOIITUMHU
JKCIIEPUMEHTAMH M 3alUCAMU  YPaBHEHHM  XHMHUYECKUX
peaKLuii;

- yMeThb YCTaHaBIMBAaThb MPUHAMIEKHOCTH  H3YUYEHHBIX

HEOPraHWYECKUX M OPraHUYECKHX BEIIECTB K OIPEICICHHBIM
KJIaccaM U rpyniaM COeIMHEHHM, XapaKTepru30BaTh UX COCTaB U
BAKHENIIME CBOMCTBA; ONPEAENATh BUIAbI XUMMUYECKUX CBSI3EU
(KkoBajieHTHasi, MOHHAs, METAJUTMYECKasi, BOJOPOIHAs), THUIIbI

KPUCTANIMYECKUX  PELIETOK  BELIECTB; KJIacCU(UIIMPOBATDH
XUMHUYECKHE PEAKIUY;
- chopmMHpOBaThH IIPEICTaBICHMUS: 0 XUMHUYECKON

COCTaBJISIIOIIECH €CTECTBEHHOHAYYHOW KApTUHBI MHpPA, POJIH
XUMHUUA B TIO3HAHMM SBJICHUHA TPHPOIBI, B (HopMUpOBaHUH
MBILIUIEHUSI U KYJIbTYPBHl JIMYHOCTH, €€ (YHKIUOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS MPAKTUIECKUX 3a/1a4
U DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpEnE;

- YMEThb NPOBOAUTH pacyeThl MO XUMHUYECKUM (opmynam u
YpaBHCHUAM XUMHNYCCKHUX peaKuHﬁ C HUCITOJIb30BAHUEM
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bu3NYeCKUX  BEJNIMYUH, XapaKTEpU3YIOIIUX  BeEllecTBa C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, O0beMa (HOpPMAallbHBIC
yCIIOBUSI) Ta30B, KOJMYECTBA  BEIIECTBA;  KCIOIb30BATh

CUCTCMHBIC XUMHWYCCKUC 3HAHUA Ui MPUHATUA peH_IeHI/Iﬁ B
KOHKPETHBIX JXKU3HCHHBIX CUTYallHsX, CBA3aHHLIX C BEIICCTBAMHA
" UX NIPUMCHCHHUEM

OK 02.
Ucnonb3oBars
COBpEMEHHBIE
CpeacTBa  TIOWCKA,
aHaymza u
WHTEPIPETAINH
nHpopmarun "
nH(pOPMAalLOHHbIE
TEXHOJIOTUU TUIS
BBITIOTHEHUS 3334
npodeccrnoHanbHOI
NesITeNIbHOCTH

B 00nacT IEeHHOCTH HAY4YHOTO TIO3HAHMUSL:
- ¢(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU M OOILIECTBEHHOM

IIPAKTHUKH, OCHOBAaHHOIO  Ha  JOMajlore  KyJabTyp,
CIIOCOOCTBYIOIIIETO ~ OCO3HAHWIO  CBOETO0  MecTa B
IIOJINKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHME  S3BIKOBOM W  YHMTATEIbCKOM

KYJbTYpPBI KaK CPEACTBA B3aUMOJICHCTBUS MEXIY JIOJbMHU
Y NTO3HAHMS MUDA;

- OCO3HAaHWE LEHHOCTH  HAy4YHOM  JESITEIbHOCTH,
TOTOBHOCTb OCYUIECTBIISITh MIPOEKTHYIO u
UCCIIEIOBATENbCKYIO JEATENbHOCTh MHAWBHUIYaJIbHO U B
rpynre.

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU

IIO3HaBATCIIbHBIMHA HeﬁCTBHHMHZ
B) pabota ¢ uHbopmaIuei:

- BJaJAeTh HaBBIKAMU TIOJY4YeHUS HH(opManmuu u3
HUCTOYHHUKOB pa3HbIX THIIOB, CaMOCTOSTENIBHO
OCYLIECTBJIATh IIOMCK, aHalIu3, CUCTEMATU3aALMI0 U

MHTEpIpeTaluio UHPOPMALIUU PA3IUYHBIX BUIOB U (HOpM
MpEACTaBICHUS;

- CO3/1aBaTh TEKCThl B Pa3jIM4YHBIX (QopMmMaTax € Yy4eTOM
Ha3HauYeHUs WH(OPMALIMU U LIETICBOU ayJUTOPHH, BRIOUpAs
ONTUMAJIBHYIO (POPMY IIPEJICTABICHUS U BU3yaIU3alUH;

- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTH HH(OpPMAILIHH,

- YMETh IJIaHUPOBATH U BBINOJIHATH XUMUYECKUN HIKCIIEPUMEHT
(mpeBpalleHusi OPraHUYeCKUX BEIIECTB IPH HarpeBaHHH,
MOJIyuYeHUE STUJIEHA M H3Y4YEHHE €ro CBOMCTB, KaueCTBEHHBIC
peakMu Ha albACTHAbI, Kpaxmall, YKCYCHYIO KHCIIOTY;
neHatypauusi OelKOB TpU HarpeBaHWU, I[BETHbIE PEAKIMU
OCNKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHA, OMpEeleNsTh
Cpealy BOIHBIX pacTBOPOB, KAUECTBEHHBIE pEaKIIUU Ha Cyb(aT-,
KapOOHAT- W XJIOPHI-aHUOHBI, Ha KAaTHOH aMMOHHS; pelarb
SKCIIEpUMEHTAJbHbIE 3a7auyu 1o TeMaMm "Mertamiel" u
"Hemetannbl") B COOTBETCTBUM C IpaBWIAMH TEXHUKHU
0€30I1aCHOCTH NPH 0OpaIlleHUH C BEIECTBAMHU U JIAOOPATOPHBIM
0o0opy/sOBaHUEM; TPEICTABIATh PE3yNbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3alluCH YpaBHEHUH COOTBETCTBYIOLIMX

peakuuid M (QopmMynHpoBaTh BBIBOABI HAa OCHOBE JTHUX
pe3yabTaTOB;
- YyMeThb  AaHaAJW3UpPOBaTh  XHMMHYECKYI0  HH(OpMALHIO,

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

- BJIaJICTb OCHOBHBIMH MCTOJAaMU HAYYHOI'O ITO3HAHUS BCIICCTB
U XUMUYECKUX  sBJIeHWW  (HaOMIoOAcHWE,  HW3MEpEHHeE,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

- YMETh TPOBOJUTH PACYETHl 10 XUMHUYECKUM (opMyaam Hu
YpaBHCHUAM XUMHNYCCKHUX peaKI_II/Iﬁ C HUCITOJIb30BaAHUEM
(GU3NYEeCKUX  BENUYMH, XapaKTEePHU3YIOIIMX  BEIIECTBA  C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, O0beMa (HOpPMaJlbHBIC




30

€C COOTBECTCTBUC IIPABOBBIM W  MOPAJIbHO-3THUYCCKUM

HOpMaM;
- WCNONb30BaTh  CpeACTBA  MHGPOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHI B perieHnu

KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3aI[MOHHBIX
3amad ¢ coOmoeHneM TpeOOBaHUN IPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pPecypcocOepeKeHus, MPABOBBIX

u TUYECKUX HODM, HOpPM UH(POPMALMOHHOM
0e30IacHOCTH;
- BJIaACTH HaBbIKaMH pacn03HaB aHUuA 148 3allIUThI

nHpopManuu, nHGOPMAITMOHHOW 0€30MMaCHOCTH JTUYHOCTH

YCJ'IOBI/ISI) Ta3oB, KOJIMYECTBA BE€IICCTBA, HCIIOJIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA Ui MPUHATUA peH_IeHI/Iﬁ B
KOHKPETHBIX JXKU3HCHHBIX CUTYallHsX, CBA3aHHLIX C BEIICCTBAMHA
" UX NPpUMCHCHHUEM

OK 04.
DddexTrBHO
B3aMMO/ICNICTBOBATh
" paboTtath B
KOJIJICKTHBE u
KOMaH/1e

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIAJICHUC HaBBEIKAMU y4eOHO-UCCIIeI0BATEILCKOM,
MPOEKTHOM M COIMATIbHON JIEATEIIbHOCTH;

OBnageHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU:

0) COBMECTHasl IeATEIIbHOCTb:

- IOHUMATh U UCIOIb30BATh MIPEUMYILECTBA KOMAHAHOU U
WHIMBUIYAIBHOU PaOOTHI;

- TOpUHUMATh  LEJId  COBMECTHOM  JESATEeNbHOCTH,
OpraHu30BbIBaTh M KOOPAMHUPOBATH JCHCTBHUS 10 €€
JNOCTHKCHMIO: COCTAaBIIATh IUIAH ACHCTBUMN, pacIpeneisaTh
poJii C y4eTOM MHEHUW YYaCTHUKOB OOCYXIaTh
pE3yNbTaThl COBMECTHON PaOOTHI;

- KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHSX
peanbHOrO, BUPTYaJILHOTO u KOMOMHHPOBAHHOTO
B3aMMOJEHCTBUS;

- OCYILIECTBIISATh MO3UTUBHOE CTPATETUYECKOE MOBEICHHUE B
Pa3IMYHBIX  CHUTYyallMsIX, MPOSIBISATH TBOPYECTBO U
BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

- YMETh IUIAHUPOBATH U BBITIONHATH XUMHUYECKUN HIKCIIEPHUMEHT
(mpeBpallleHusi OpPraHUYECKHX BEIIECTB MPU HArpeBaHUH,
MOJTy4YeHUE STUJICHA M M3YYCHHE €r0 CBOWCTB, KaueCTBEHHBIC
peakuMd Ha albJETHAbl, Kpaxmall, YKCYCHYIO KHCJIOTY;
JneHatypanust O€NKOB TIpU HAarpeBaHWU, I[BETHBIC PEAKITUU
OCNKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHAa, OMpeNeNsTh
Cpely BOAHBIX pacTBOPOB, KAUECTBEHHBIE pEaKIIUU Ha Cyb(aT-,
KapOOHAT- W XJIOPUI-AaHHOHBI, HA KAaTHOH aMMOHUS; pellaTh
SKCIIEpUMEHTaJbHbIE 3a7auyu 1o TeMaMm "Mertamiel" u
"Hemetannbl") B COOTBETCTBUM C IpaBWIAMH TEXHUKHU
0e30macHOCTH TIpH OOpaIIeHUH C BEIECTBAMH M J1a00OpPaTOPHBIM
o0opysoBaHUEM; TPEICTABIATh PE3YNbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3alKcH YpaBHEHHI COOTBETCTBYIOLIUX
peakuuidi M (GopMynIHpOBaTH BBIBOJABI HA OCHOBE JTHX
pe3yNbTaToB
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OBnagenue
JIEUCTBUSMHU:
T') IPUHATHE ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTUBBI U apTYMEHTHI APYTUX JIOACH TpH
aHaJIN3€e PE3YJIbTATOB JICATEIbHOCTH;

- MpU3HaBaTh CBOE MPABO W MPABO JPYruX JIOACH Ha
OIIINOKH;

- pa3BUBaTh CIOCOOHOCTh TMOHUMATh MHUP C TIO3HIIMH
JPYTOTro YeoBeKa

YHUBEPCATbHBIMU PerynsTUBHBIMU

OK
ConeiicTBOBaThH
COXpaHEHUIO
OKpYy>Karoleu
Cpenbl,
pecypcocOepereHn
10, MPUMCHSITh
3HAHUS 00
M3MEHEHUHU
KJIUMaTa, MIPUHIIHAITBI
OCpEKITUBOTO
MIPOU3BOICTBA,

¢ pexTUBHO
JECTBOBATH B
Ype3BbIUAHBIX
CUTYaIUAX

07.

B o0mact 5K010ru4ecKoro BOCIIUTaHUS:

- chOpMUPOBAHHOCTh  OSKOJOTHYECKOW  KYJIBTYpHI,
MMOHUMAaHUE BITUSIHUS COLIMAJIbHO-9)KOHOMHMYECKUX
MPOIECCOB HAa COCTOSIHME MPUPOTHOM M  COUUATBHOMN
Cpezbl, OCO3HAHUE TI00ATFHOTO XapaKTepa HKOJIOTHUECKUX
npo0em;

- IUIAHUPOBAaHUE U  OCYIIECTBIEHUE
OKpYyXKalolllel  cpelle Ha  OCHOBE

YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

- AKTUBHOE HENpUATHE [EUCTBUM, INPUHOCAIIUX BPE
OKpY>Kalolleu cpene;

- YMEHHE IIPOrHO3UPOBATh
9KOJIOTUYECKHE MTOCJIEICTBUS
JNEHUCTBUMN, IPEAOTBPALATh UX;

- pacllupeHue ONbITa JEITEIBHOCTH 3KOJOTMYECKOU
HaIpaBJIECHHOCTH;

- OBJIaJIcHME HaBbIKaMU Y4eOHO-HCCIIEeI0BaTEIbCKOM,
MPOEKTHON U COLMATIbHOM JEATEIIbHOCTH

NEUCTBUH B
3HAHUS  ILIEJIEN

HeOIaronpusTHeIE
IPEATPUHAMAEMBIX

- chopMUpOBaThH MpEeACTABJICHHUS: 0 XUMHUYECKON
COCTaBJISIOIIECH €CTECTBEHHOHAYYHOW KApTUHBI MHPA, POJIH
XUMUM B TIO3HAHWU SBICHUH TPHUPOABI, B (PopMHpOBAHUHN
MBILUIEHUSI U KYJIbTYPBHl JIMYHOCTH, €€ (YHKIUOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM JIsl PEIICHUS MPAKTUICCKIX 3a/1a4
U OKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpeEnE;

- YMETh COONIOAATh MpaBWia SKOJOTHYECKH IIeJIECO00pa3HOTrO
MoBeIeHUs B OBITY M TPYAOBOM JESATENBHOCTH B LEJAX
COXpPAHEHHsI CBOErO 3J0pOBbI U OKPYKAIOLICH INPUPOIHON
Cpenbl; YYMTBIBATH OMNACHOCTh BO3JCHCTBHUS HAa IKUBBIE
OpraHU3Mbl ~ OMNPENEJICHHBIX  BELIECTB, TMOHHUMAs  CMBICH
MoKa3artelisi NpeIesIbHON T0MYCTUMOM KOHIICHTPALIMU

IIK 5.1. Cobupats
UCXOJHBIC JaHHBIC
TUTSt pa3paboTKu
MIPOEKTHOMU

- TOTOBHOCTb K CaMOPa3BUTHIO, CaMOCTOSITEJIbLHOCTH H
CaMOOIPEEIIECHHUIO;

B yactu TpyoBOro BOCuTaHUS:

- TOTOBHOCTb K TPYyAY, OCO3HaHUE IIEHHOCTH MacTepCTBa,

- c(hOPMHUPOBAHHOCTh TMPEJCTABICHUNW: O XUMHUYECKOH
COCTABJIAIOLIEH ECTECTBEHHOHAy4YHOW KAapTUHBI MHpA, DPOJIU
XMMHU B TIO3HAHUM SBICHMH MpHUPOIbl, B (HOpMUPOBAHUU
MBIIUICHUSI W KYJIBTYPBl JIMYHOCTH, €€ (DYHKIMOHAIBHOM
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TOKyMEHTaIlMl  Ha
MH(POPMALIMOHHYIO
CHCTEMY

Tpynomooue;

- TOTOBHOCTh K aKTUBHOM JIEATCILHOCTH TEXHOJIOTHYSCKOMN
u COIATLHOMN HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHULIMMPOBATD, MJIaHUPOBATH u CaMOCTOSTCILHO
BBITOJIHATH TaKYIO JA€STEIbHOCTD;

- UHTEpEC K pa3Iu4HbIM cdepam MnpodheccHoHANIbHOM

NeSITeIbHOCTH.

B o6nacTy 9KOJI0THYECKOT0 BOCITUTAHHS:

- chOpMUPOBAHHOCTh  OSKOJOTHYECKOW  KYJIBTYpHI,
MOHMAaHHE BITUSTHUS COLIMAIbHO-3KOHOMUYECKUX

MPOIECCOB HAa COCTOSIHME MPUPOTHOM M  COUUATBHOMN
Cpelbl, OCO3HAHKE TIIO0ABHOTO XapaKTepa 3KOJIOTHIECKUX
npo0em;

- IUIAaHUPOBAHME M  OCYLIECTBIEHUE
OKpy)Xarollled cpere Ha  OCHOBE
yCTOfI‘-IHBOFO Pa3BUTHUA YCTIOBCUYCCTBA,

- AKTMBHOE HENpUATHE JACHCTBUM, MPUHOCAIINX BpeLd
OKpY>KalolleH Cpere;

- yYMEHHE MIPOrHO3UPOBATh
3KOJIOTHUYCCKHUC IIOCIIECACTBUA
NEWCTBUI, IPEOTBPALIATh HX;

IEUCTBUH B
3HaHUA  Lenel

HeOIaronpusiTHhIC
MpeAIPUHUMAEMBIX

- pacllupeHue OIbITa JAEATECIBHOCTH OKOJOTMYECKOU
HaIlpaBJIECHHOCTH;
OBnanenue YHUBEPCAIbHBIMU yueOHBIMU

M03HABATEIbHBIMH JICHCTBUSIMHU:

a) 0a30BbIC JJOTHYECKHUC ICHCTBU:

- CaMOCTOSITETbHO (OPMYITHPOBaTh W aAKTyaIM3UPOBATh
pobJIeMy, pacCMaTPHUBATh €€ BCECTOPOHHE,

- BHOCHTb KOPPEKTHBBI B JIEATCIBHOCTH, OICHHBATH
COOTBCTCTBHUC PC3YyJIbTATOB MLCIAM, OLICHHUBATL PUCKU
MOCTICICTBHUI CATETBLHOCTH,

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

rPaMOTHOCTH, HEOOXOAUMOM JIs PEIICHUs MPAKTHYECKUX 3a/1a4
U DKOJOTHMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

- BJIAJICHUE CUCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpas
BKJIIOYAET:  OCHOBONOJAralolue  MOHSATHS  (XUMHUYECKHl
DJIEMEHT, aTOM, JJICKTpOHHas o00oJiouka aroma, S-, p-, d-
3JIEKTPOHHBIE OpPOUTANIM aTOMOB, UOH, MOJIEKYJIa, BAJIEGHTHOCTb,
AIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHUCICHHS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, yriaepoaHbIi
ckener, (yHKIMOHANBHAS TpyINNa, paguKkai, H30Mepus,
U30MEpPBbI, TOMOJOTHYECKHI psjl, TOMOJOTH, YTJIEBOIOPOADI,
KHCTIOPOJI- U a30TCOJEpIKAIIUE COCAMHEHUS, OMOIOTUYECKU
aKTHBHBIC BellecTBa (YIJIEBOJbI, JKHPHI, OCJIKH), MOHOMEp,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIC
COCIMHEHUS, KPHUCTAJUIMYECKasi pPEelIeTKa, THIbl XUMHYECKHUX
peakiui (OKHCIUTENIbHO-BOCCTAaHOBUTEIBHBIE, 9K30-U
SHJOTEPMHUUYECKHE, PEaKIMK HWOHHOTO OOMeHa), pacTBOp,
AJEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS
JTUCCOLMAIUS,  OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaklu, XUMHYECKOE PABHOBECHE), TECOPUU H
3aKOHBI (TEOpPUS XUMHYECKOIO CTPOCHMSI OpPraHHMYECKHX
BeuniectB  A.M. bByrnepoBa, Teopus 3JIEKTPOIMTHUYECKOM
nuccouuanuu, nepuoguyeckuit 3axkon .M. MenzaeneeBa, 3aKkoH
COXpPAHEHHUSI MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK
XUMHUH, (AKTOJIOTMYECKHUE CBEJIEHHS O CBOWCTBax, COCTaBe,
MOJlyYeHUH ©  OE30MaCHOM  HCIIOJIBb30BAHMM — BAXKHEUIIINX
HEOPraHMYECKUX U OpraHMYeCcKHX BEIIeCTB B OBITY U
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

- c(OPMUPOBAHHOCTh yYMEHUU BBIABIATH XapaKTepHBIE
NPU3HAKK M B3aUMOCBSI3b M3YUEHHBIX MOHATUN, MNPUMEHSTh
COOTBETCTBYIOIIME MOHATHS MPU OMHCAHUN CTPOEHUS U CBOMCTB
HEOPTraHWYECKUX U OPraHUYECKUX BEILECTB U UX MPEBPAIllCHHUII;




33

- BBISBJIATH MIPUYNHHO-CJIICACTBCHHBIC CBsA3H n
AKTyaJIu3UpoBaTh  3aJayy, BbBIIBUT'aTb  THUIIOTC3Yy €€
pEeIICHUA, HaXOAWUTb AapryMCHTBI JJIsI J0Ka3aTCIbCTBa

CBOMX YTBEPXKICHHMH, 3alaBaTh IapaMeTPbl U KPUTEPUHU
peleHus;

- AHAJIM3UPOBATH MOJYYCHHBLIC B XOAC PCHICHUA 3adavu
pe3yabTaThl, KPUTHUYECKH OILIEHUBATh HMX JIOCTOBEPHOCTH,
MPOTrHO3UPOBATH U3BMCHCHHEC B HOBBIX YCJIOBUSIX,

- yMeTh TEPEHOCHUTh 3HaHUS B TIO3HABATECIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIHbHOCTH;

- YMeThb MHTETPUPOBATh 3HAHHS M3 Pa3HBIX MPEIMETHBIX
oOJacreii;

B) pabota ¢ uHbopmaIuei:

- BIAACTh HAaBBIKAMHU TOJNIy4eHUs WHGOpMALUUA U3
HCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSATEIBHO
OCYILIECTBJIATh I[OWUCK, AaHaJIW3, CHUCTEMATU3ALUI0 H
WHTEpIpeTauio WHGOPMAIIUU Pa3IMYHbIX BHJIOB U (opM
MPEICTABICHUS.

Osnanenne YHUBEpPCAITbHBIMU KOMMYHUKATUBHBIMHU
JIEHCTBUSIMU

0) COBMECTHasl IeATEIIbHOCTb:

- IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U
WHUBUYaJIbHOU palboThI;

- [pUHUMATh  LEJIM  COBMECTHOM  JESATEIBHOCTH,
OpPraHM30BBIBATE W KOOPAMHHUPOBATH JEUCTBUSA IO €€
JOCTHKCHMIO: COCTaBIIATh IUIAH ACMCTBUMN, pacIpeneisiTh

poJii C y4eTOM MHEHUH YYaCTHUKOB OOCYXIaTh
pEe3yNbTaThl COBMECTHON PaOOTHI.

Osnanenne YHUBEPCATbHBIMU pETYJISTUBHBIMU
JIEHCTBUSIMU:

T') IPUHATHE Ce0s U APYTUX JIFOJICH:
- NPUHUMATh MOTHBBI U apryMEHTBbl OPYIHX JIOJAEH IpHU

BBISIBJIATh B3aMMOCBS3b XMMHYCCKHX 3HAHUM C HOHITHAMH H
MPEACTABICHUSMHU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- c(hopMHUPOBAaHHOCTH YMEHHI HCIOJIb30BaTh HAWMEHOBAHMS
XUMHUYECKHX COCIMHCHUH MEKTYHapOIHOTO coro3a
TEOPETUYECKON M MPUKIIAIHOW XMMHUHU U TPUBUAIbHBIE HA3BAHUS
BaXHEHIINX BEUIECTB (ITHUJICH, AlleTHIICH, TJIMIEPHH, (EHO,
dbopmanberu, YKCyCHas KHCIIOTa, TJIMIIMH, YTapHBIA Tras,
VIJIEKUCIBIA Ta3, aMMHaK, TalleHas W3BECTb, HEralleHas
W3BECTh, NUTHEBAsI COJa W JPYTHX), COCTAaBJIATH (HOPMYIIbI
HEOPraHWYECKUX W OpPraHMYECKUX BEIIECTB, YpPaBHEHUSA
XUMUYECKHX PEAKIUH, OOBSICHATh WX CMBICH, TMOATBEPKIAThH
XapaKTepHbIE XUMHUECKHE CBOMCTBA BEIISCTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH WU 3alMCSIMHU yYpaBHEHUU
XUMHYECKHUX PEaKIUii;

- BJIAJICHUE OCHOBHBIMU METOJAaMU HAy4YHOTO MO3HAHUS
BEIIECTB U XUMHUYECKHUX SIBICHUN (HaONIOIEeHUE, U3MEpEHHeE,
AKCTICPUMEHT, MOJICTTUPOBAHHE)
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aHaJIN3€e Pe3yJIbTATOB JICATEIIBHOCTH;
- MpU3HaBaTh CBOE MPABO WM MPABO JPYrHX JIOACH Ha
OILINOKH
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2. KOAUD®UKATOP ONEHOYHBIX CPEACTB

DyYHKIIMOHAJBbHBIN MTPU3HAK
OLICHOYHOI'O CPEJICTBA
(THI KOHTPOJIBLHOTO 3aJTaHUS )

Merton/popma KOHTPOIIS

CobecenoBanue VYerHbii onpoc, nuddepeHITMPOBAHHBIN 3a4€T
3aI[aHI/I$I JJISL CaMOCTOSITCIILHOU

[TuceMeHnHas mpoBepka
paboThl

IIpakTrueckoe 3agaHue

JuddepeHpoBaHHbIN 3a4ET

JlaboparopHsble 3aanms|/1abopatopHas padora
3aJaHue
TecTt, TECTOBOE 3a/1aHHE TectupoBanue

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

Tun KOHTPOJIbHOI'O 3aJIaHUS

XUMHUYECKHE CBOMCTBA
MCTAJIJIOB U HEMCTAJIJIOB

OK 01, OK 02

HanmenoBanue temsl Popuupyemeie OK,
IIK
Pazpgen 1. OCHOBHBIC MOHATHS U 3aKOHEI XUMHUU
Tema 1.1. @O, I1I1
OCHOBHBIC IIOHATHS U OK 1
3aKOHBI XUMHH
Paznen 2. OCHOBBI CTpOEHUS BENIECTBA
Tema 2.1. Ctpoenue aToMOB @0, TK
XHUMHYECKHX 3JIEMEHTOB U OK 01
IPUPOJA XUMUYECKOHN CBSA3U
Tewma 2.2. Ilepuonnueckuii @0, TK
3aKOH U MEepUOUYeCcKas OK 01, OK 02
cucteMa 3nemenToB J[. 1.
MenpaeneeBa
Pasznen 3. CtpoeHue u cBONCTBAa HEOPTAHUYECKUX BEILIECTB
Tema 3.1. Knaccudukanmus, OK 01, OK 02, JIP, ®O, TK
HOMEHKJIaTypa U CTPOCHHUE OK 04
HEOPTaHWYECKUX BEIECTB
Paznen 4. Xumuueckue peakiuu
Tema 4.1. Tunel XUMHYECKUX @O, I1I1
. OK 01
peakiui
Paznen 5. Kunernueckue u TepMOIMHAMHUYECKHNE 3aKOHOMEPHOCTH TIPOTEKAHUS XHMHUYECKUX
peakuuii
Tema 5.1. Ckopocthb O[0)
XUMHUUYECKHUX PEAKLIMM. OK 01, OK 02
XUMHUYECKOE PAaBHOBECHE
Paznen 6. Boga. PacTBOpbI
Tema 6.1. Boma. PacTBopsl. DO, I1I1
) gfeKTpoﬁﬁmqegKaﬂop OK 01, OK 02, >
OK 07
JIICCOIHAIUS
Paznen 7. Metamisl 1 HemeTamibl
Tema 7.1. dusuko- @O0, TK
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HaunmenosaHnue TeMEI

®opmupyemsbie OK,
IK

Tun KOHTPOJIbHOI'O 3aJIaHUs

Paznen 8. JIaGoparoj

PHBIN MPAKTUKYM

Tema 8.1. Unentudukarms OK 01, OK 02, JIP
HEOPraHWYECKUX BEIIECTB OK 04

Tema 8.2. UccnenoBanue OK 01, OK 02, JIP
CBOWCTB pacTBOPOB OK 04

Paznen

9. CTpoeHue u CBOUCT

Ba OPraHNYICCKUX BCHICCTB

Tema 9.1. Knaccuduxarus, @O, III1
CTPOECHHUE U HOMEHKJIATypa OK 01
OpPraHUYECKUX BEIIECTB

Tema 9.2. CpoiicTBa OK 01, OK 02, ®O, TK, IIII
OpPraHUYECKUX COCIUHECHUN OK 04
Tewma 9.3. Unentuduxamus @O, TK
OpPTaHMYECKUX BEIIECTB, UX
3HAYEHUE U MPUMEHEHHE B OK 01, OK 02,

OBITOBOM M OK 04
MPOU3BOACTBEHHOMN

ACATCIIBHOCTH 4YCJIOBCKA

Pazgen 10. JJaGopaTopHbIi TPaKTUKYM 110 MACHTHU(GUKAIIUTN OPTaHUICCKUX BEIIECTB

Tema 10.1. UnenTudukanus
OPraHUYEeCKUX COCTUHEHUH
OTJEIbHBIX KJIaCCOB

OK 01, OK 02,
OK 04

JIP

Paznen 11. Xumusa B mpOU3BOJICTBEHHON NEATEIBHOCTH YEJIOBEKA

Tema 11.1. Xumus B
MPOU3BOACTBEHHOMN
JIEATEIIbHOCTHU CIIEIIUAINCTa
10 HHGOPMAIIMOHHBIM
cucTeMam

OK 01, OK 02,
OK 04, OK 07,
IK 5.1

@O, TII1

[TpomexxyTouHas
arTrecranuia

3

VciioBHBIE 0003HAYECHUS

DO - pponTaNBHBIN (YCTHBIN) OIIPOC;

TK — TecTOBBIIl KOHTPOJIB;

JIP — BeImonHeHne n1abopaTopHOit pabOTHI;
[T — nucekMeHHas MpoBEpKa;

13 — nuddepeHunpoBaHHbIN 3aUET.

3. CACTEMA OLIEHKHM OBPA30OBATEJIBHBIX JOCTUKEHUN OBYYAIOILIUXCA 1O
KAXKAOMY OHEHOYHOMY CPEJACTBY

OneHka WHAWBUIYAIBHBIX OOpa30BaTEIbHBIX JOCTIKCHHA IO pe3ylbTaTaM TEKYIIEeTo
KOHTpPOJIA ¥ MPOMEXYTOYHOM aTTeCTAalluy POU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIBHOU IIKAJION

(Tabnuma)
IIpouent KauecTBeHHast OlleHKA MHIMBUTYaIbHBIX
pe3yIbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKEHUN

(IpaBUIILHBIX OTBETOB)

Oamn (oTMeTKa)

BepOaJIbHBIN aHAJIOT

90-100 5 OTJINYHO
80-89 4 XOPOIIO
70-79 3 YIOBJIETBOPUTEIHHO
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Imenee 70 2 |Hey10BIETBOPHTENHHO

Kputepun o1ieHKH BBIIOJIHEHHOT'O TUCbMEHHOTO 3aaHus

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

Onenka 4 («Xopouio») cTaBUTCA 32 pabOTy, BBIIOJIHEHHYIO MOJHOCTHIO, HO MPH HAJIWYUH B
Hel He OoJiee 0HOM HerpyOoii OIMOKH U OJJHOTO HeouETa, He Oosee TPEX HeA0UYETOB.

Onenka 3 («yZOBIETBOPUTEIHHOY») CTABUTCS, €CIU O0YyYarOIIHIiCS MPaBUILHO BBIMOIHIII HE
MeHee 2/3 Bceil paboThI WITH TOMYCTHII He O0siee OHON Tpy0oil OIMOKH U ABYX HENOYETOB, HE OoJee
OJHOU TpyOOH M omHOW He TpyOol omuOku, He Oosee TPEX HErpyOBIX OUIMOOK, OJHOW HErpyOoi
OLIMOKH U TPEX HENOUETOB, IPU HATTMYUU YETHIPEX-TIATH HEJOUYETOB.

Onenka 2 («HEYAOBIETBOPUTEIBHO») CTABUTCS, €CIM YHCIO OIIMOOK U HEeI04ETOB
IPEBBICUIIO HOPMY JIJIsl OLICHKH 3 MJIM MPaBHJILHO BBIIOJIHEHO MeHee 2/3 Bcel paboThI.

Kpurepuu orieHkH BBIMOIHEHHOTO TECTOBOTO 3aaHUS
Pe3ynpTaT aTTecTanMoOHHOTO MEJAaroru4eckoro M3MepeHws mo ydebnomy mnpeamery bVII.04
«XuUMUS» I KOKIOT0 00Yy4aromerocsi mpeacTaBiseT cO00H CyMMY 3a4TEHHBIX TECTOBBIX 3aIaHHUM
M0 BCEMY TECTy. 3a4TEHHOE TeCTOBOE 3aJaHUE COOTBETCTBYET OHOMY Oary.
Kputepuem ocBoeHuss ydeOHOro mpeameTa Uil OOYyYaromerocs SBISETCS KOJIHMYECTBO
IIPABWJIBHO BBIIIOJIHEHHBIX 3aaHuil TecTa HE MeHee 70 %.
Jlnst onieHKH Pe3yJbTaTOB TECTHPOBAHMS MPEAYCMOTPEHA CIIEAYIOMas CUCTEMa OICHUBAHUS
00pa30BaTeNbHBIX JOCTHKCHUI 00YJIarOIIUXCS:
- 3a Kbl MPAaBUWILHBIN OTBET cTaBUTCS 1 Ga;
- 3a HeMpaBWJIbHBIHN OTBeT - () 6aoB.
TecToBBIE OIIEHKH MOHO COOTHECTH C OOMICTIPUHATON NATHOAUThHOW cucTemon. OreHu-
BaHME OCYILECTBIISIETCS MO CIAEAYIONIEH cxeMe:

IIponent KauecTBeHHas OLleHKa NHIUBUIYAIbHBIX
pe3yJabTaTUBHOCTH 00pa30BaTeNbHBIX TOCTHKEHUIN

(MIpaBHIILHBIX OTBETOB) 6asu1 (oTMeTKa) BepOaJIbHBIN aHAJIOT
90-100 5 OTJINYHO

80-89 4 XOpOIIIO

70-79 3 YIOBJIETBOPUTEIHHO
Menee 70 2 HEYJIOBJIETBOPUTEIHHO

Kputepun o1ieHKH BBIIOJIHEHHOTO JIAOOPATOPHOTO 3aaHus

- «3a4eT» - CTAaBUTCSA, €CIM OOYYAIOIIMICS BBHIMOJHIET paboTy B TMOJHOM OO0BEME C
co0uroIeHeM HEOOXOUMOW TIOCTIEIOBATEIFHOCTH TPOBEJICHUS ONBITOB W W3MEPCHHIA,
CaMOCTOSITENIbHO U PAllMOHAIBHO MOHTHPYET HEOO0XOAMMOe 000pyI0BaHUE; BCE OMBITHI MPOBOJIUT B
YCIIOBUAX H PCIKUMAX, OGGCHG‘-II/IBaIOH_II/IX MOJIY4YCHHUC MPaBUJIbHBIX PE3YJIbTATOB W BbIBOJOB,
coOnrofaeT TpeOoBaHMs MPaBHJI TEXHUKH OE30MACHOCTH; MPABWJIBHO U aKKYPaTHO BBIMIOJIHSAET BCE
3aMucH, TaONUIbl, PUCYHKH, YEPTEXH, I'padUKH, BBIYUCICHHS; IMPABHJIBLHO BBHIMOIHACT aHAIHU3
MOTPEIIHOCTEH;

- «HEe3a4eT»- CTABUTCS, €CITU HE BBIMIOJHEHBI TPEOOBAHUS K OIICHKE «3a4eTy.

Kpurepuu o1ieHKH OTBETOB B X0J1€ YCTHOT'O OIIpoca

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

«OTIAMYHO» BBICTABIAETCS MPHU COOJIIOIEHUN 00YUYaIOUTUMCS CIEAYIOIUX YCIOBU:

— [IOJTHO PAacKpbUT COJAEpXKaHWE MaTepuaia B 00bEME, NPEenyCMOTPEHHOM MpPOrpamMMoi,
CoJIepKaHUEM JICKIIUU U yYCOHUKOM;

— W3JIOKWJI ~ MaTepuan  IPaMOTHBIM  SI3BIKOM B OINpPEAENEHHOW  JIOTHYECKOU
MOCIIE0BATEIBHOCTH, TOYHO UCIOJb3Ysl CIEIUATU3UPOBAHHYIO TEPMUHOJIOTHIO U CHMBOJIHKY;
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— MOKa3aJl yMEHHE WLTIOCTPUPOBATh TEOPETUYECKHE TTOI0KEHUSI KOHKPETHBIMH TIPUMEpPaMH,
NPUMEHSTh UX B HOBOW CHTYallUU TPU BBHITIOJTHEHUH TPAKTHYECKOTO 3aIaHHS,;

— IPOAEMOHCTPUPOBATl  YCBOGHHE  paHEe H3YUYEHHBIX  COINYTCTBYIOIIUX  BOIPOCOB,
c(OPMHPOBAHHOCTh U YCTOHYHUBOCTD UCTIONB3YEMBIX IPH OTBETE YMEHHI U HABBIKOB,;

— OTBEYAJl CAMOCTOSITENILHO 0€3 HABOSIIIUX BOIIPOCOB MPEIOaaBaTers.

[Tpumeuanue: Ui MOTYYSHHUS OTMETKH «OTIUYHO» BO3MOKHBI OJHA-IB€ HETOYHOCTH TpPHU
OCBEIICHUN BTOPOCTEIICHHBIX BOIPOCOB WJIM B BBIKJIAJIKaX, KOTOPBIE O0YYAIONIUICS JIETKO UCIIPaBUI
0 3aMEUaHUIO MPEToJaBaTells.

«XOopomIo» - OTBET 00yYarolIerocsi B OCHOBHOM Y/IOBJIETBOPSIET TPEOOBaHUSAM Ha OIEHKY
«OTJIMYHOY, HO TIPH STOM UMEET OJIUH U3 HEIOCTATKOB:

— B M3JIOKCHWUU JIOMYIICHBl HEOOJbIIUE MPOOEbl, HE HCKA3HWBIIUE JIOTHMYECKOTO W
UH(POPMAIIMOHHOTO COJICPYKAHHS OTBETA;

— JIOMYIICHB OJWH-IBA HEAOYETa TMPH OCBEUICHMH OCHOBHOTO COJICP)KAaHUS OTBETA,
MCIIPABIICHHBIC IO 3aMEUaHUIO MPETIOaBaTes;

— JIONyIIeHbl OmmMOKa WM Oojee ABYX HEIOYETOB TIPU OCBEHICHWH BTOPOCTEIICHHBIX
BOIIPOCOB HMJIM B BBIKJIAIKAX, JIETKO MCIPABJICHHBIC IO 3aMEYaHHUI0 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
IpPOrpaMMHOTO MaTepuana, HMMEITUCh 3aTPyJHEHUS WIM JONYIICHbl OMHMOKH B OMpEIeICHUU
NOHSATHH, WCIONB30BAaHUMA TEPMUHOJOTHH M BBIKJIAJKaX, HCIPABICHHBIE TIOCIE HECKOJIbKUX
HABOJSAIIUX BOIIPOCOB MPEIOIaBATENS,;

— 00yJaroNIMiics He CIIPABUIICS C IPUMEHEHUEM TEOPUU B HOBOM CHTYAIlMW TIPU BBITIOJTHCHUH
MPAKTUYECKOTO 3aJaHMs, HO BBIMOJIHUI 3aJaHus 00s3aTeNbHOTO YPOBHS CIIOKHOCTH TIO JaHHOMN
TEME;

— IIpU 3HAHUM TEOPETHUYECKOTO MaTepHalia BBISIBICHA HeIOoCTaToYHas Cc(HOpMUPOBAHHOCTH
OCHOBHBIX YMEHHI U HABBIKOB.

«HeymoBneTBOPUTEIHHO» BBICTABIISIETCS TIPU COOJTIOJICHUN CIICAYIOIINX YCIOBHIL:

— HE PacKpbITO OCHOBHOE COJIepKaHHe yueOHOro MaTepuana;

— 00Hapy>KEeHO HE3HAHUE WJIM HETIOHUMAaHUE 00yJaromuMcst OOJbIIeH MM Hanbosee BaXHOU
YacTu y4eOHOTro MaTepuaa,

— JIOMTyIICHBI OIMMOKH B ONPEIEICHUU OHATHH, PH MCIIOJIb30BAaHUH TEPMHHOJIOTUN U WHBIX
BBIKJIaJIKaX, KOTOPBIC HE HCIPABIICHBI ITOCIIE HECKOJIBKIX HABOISIIUX BOIPOCOB MPETIOIaBaTENIS;

— oOyyJaromumiics OOHApYKUJ TIOJHOEC HE3HAHWE WM HEMOHUMaHHE H3y4yaeMoro y4eOHOTo
MaTepuaia WIH HE CMOT OTBETHTh HU Ha OJUH W3 MOCTABIECHHBIX BOIPOCOB IO H3y4aeMOMY
Marepuany.

Kputepun onienku B xoae audQepeHurnpoBaHHOro 3a4era

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

OTBET OILICHWBACTCS Ha «XOPOIIO», €CIM OOYYaroUIUCS TBEPAO 3HAET MPOrPAMMHBINA
MaTepHal, TpaMOTHO M TIO CYIIECTBY €ro M3jaraeT, He JIOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH MpH
OTBETAaX, yMEET TI'PaMOTHO IPHUMEHATh TEOPETHYECKHE 3HAHUS Ha NPAKTHKE, a TaKXKe BIAJEeT
HEOOXOIMMBIMU HaBBIKAMU PEIICHUS MPAKTHUECKUX 3aj1au.

OTBeT OIICHNBAETCS HA «YIOBJIETBOPUTEILHOY, €CIIH 00yUarONIHICs OCBOMII TOIEKO OCHOBHOM
MaTepual, OJHAKO HE 3HAeT OTIENbHBIX JeTaled, JOIMYCKAaeT HETOYHOCTH M HEKOPPEKTHbIC
(GOpMyIHpPOBKH, HapyIIaeT IOCIECJOBATEIbHOCTh B H3JIOKCHHM MaTepuaja W  HCIBITHIBACT
3aTpyAHEHUS NP BBHIOJHEHNUHN MPAKTUUYECKUX 3aJaHHMA.

OTBeT OLIEHNBACTCS HAa «HEYJOBJIECTBOPUTEIBHOY, €CIIH 00yUaIOIUiics He PaCKPbUI OCHOBHOE
coJepKaHHWE MarepHaja, JOMYyCKAeT CYHIECTBEHHbIE OMIMOKH, C OOJIBIIMMHU 3aTPyAHEHUSIMHU
BBITIOJTHSACT MPAKTUYECKUE 3aTaHUSL.
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4. BAHK KOMIIETEHTHOCTHO-OLHEHOYHbBIX MATEPHUAJIOB JJ1s1 OHEHKH
YCBOEHUSA YYEBHOI'O ITIPEJIMETA
4.1 Texkymmii KOHTPOJIb
4.1.1. INMCbMEHHAA ITPOBEPKA
1. KoMiuiekT oneHouHbIX 3aganuii Nel. BXoqHON KOHTPOIIb.
Bapuanr 1.
[lepen Bamu psiz BEIIECTB:
AgCl, A|(OH)3, HZSO4, K, CaO, O,, P, Al, HNO3;, Alez, H,CO3, KOH, Na,S04, N», Fe,
Cu, FeS0Oy, COz, Ca(OH)z, Clz, HI, H>, Na, Ba(OH)z, Agzo, HCL NaNOs.
3aganus
1. BriOepuTe U3 1aHHOTO CITMCKA IPOCTHIE BEIIECTRA.
2. Bribepure U3 JaHHOTO CIMCKA BELIECTB METAJLIBI.
3. BriOepute U3 JTaHHOTO CMMCKA BEIIECTB OKCH/IBI.
4. BsiOepuTe U3 TaHHOTO CIKCKA BEIECTB COJIH.
5. OnpenenuTe OTHOCUTENBHYIO MOJIEKYJISIpHYIO Maccy HS.
6. JlaH psim 4mcen, COOTBETCTBYIOIIMX KOJHMYECTBY AJICKTPOHOB B DJIGKTPOHHBIX CIOSX B
aToOMe XMMHUYECKOro 3neMeHTa: 2-8-4. HazoBurte 3TOT XUMUUYECKUN 3JIEMEHT.
7. BeIUIIMTE BEIIECTBO, MMEIOIICEe KOBAICHTHYIO MOJSPHYIO cBsizb: [, NH3, KCI.
8. [Iponomkure ypaBHenue peakuun: SO3 + H,0 =.
9. CocTaBbTe MOJIHOE U COKPAIIECHHOE NOHHBIE YPAaBHEHUS PEAKLIUH.
H,SO4+2NaOH = Na,S04 + 2H50.
10. Haiiti Mmaccy 2 moiab ammuaka (NHs).

Bapuanr 2.

[Tepen Bamu psiz BEIIECTB:

AgCI, A|(OH)3, H2804, K, CaO, H,0, O, P, NaOH, Al, HNO3, A|203, H,CO3, Na,SOy,
N>, Fe, CuSQOy, Cu, COz, Ca(OH)z, C|2, H>, Na, Ba(OH)z, Agzo, HCI, NaNOs.

3aganus

1. Beibepute U3 1aHHOTO CIHUCKA JFOOBIX 10 CIOKHBIX BEIIECTB.

2. Bribepure U3 JaHHOTO CIMCKA BEUIECTB HEMETAILIBL.

3. BriOepute U3 TaHHOTO CIIHCKA BEIIECTB OCHOBAHUS.

4. BeiObepuTe U3 JAHHOTO CIHICKA BEIIECTB KUCIOTHI.

5. OnpenenuTe OTHOCUTEIBHYIO MOJIEKYJISIpHYIO Maccy SO».

6. JlaH psim 4mcen, COOTBETCTBYIOIIMX KOJHMYECTBY AJICKTPOHOB B DJIGKTPOHHBIX CIOSX B
aToMe XMMHYECKOro 3JieMeHTa: 2-8-6. Ha30BHTE 3TOT XMMUYECKHM DIIEMEHT.

7. BIUIIATE BEIIECTBO, MMEIOIICEe KOBAICHTHYIO HEMONSIpHYO cBsizb: N , CO,, NaCl.

8. [Iponomkure ypaBHenue peakiuu: Na,O + H,0 =.

9. CocTaBbTe MOJIHOE U COKPAIIECHHOE NOHHBIE YPAaBHEHUS PEAKLMH.

K,S0O, + BaCl, = BaSO, + 2KCl.

10. Haiiti maccy 3 monb kucinopona (Oz).

KommiekT oneHounbix 3agaHuil Ne2 mo Paszneny 1. OcHOBHBIE NMOHSTHS U 3aKOHBI XUMHU
Tema 1.1. OcHOBHBIE TOHATHS M 3aKOHBI XUMHUU (AyIUTOpHAs CaMOCTOSITENIbHas padoTa
00yJaromuxcs).

Bapwuanr 1.

1. KakoBa macca 5,6 1 (H.y.) yriekucnoro ra3a? CKOJbBKO MOJIEKYJ COAEPKUTCS B 3TOM
o0Beme raza?

2. KakoB o0beM 128 1 cepHHCTOro raza mnpu HOPMalbHBIX YCIOBHX? CKOJBKO MOJIEKYI
coaepkutcs B 128 r aToro raza?

3. Haiigure Maccy kucnopona, coaepxaiierocs B 6amione oobemoM 50 11 ipu TemrmepaTtype
250C u naBiaenun 790 kIla.

4. Ykaxwure nonoxenue B [lepuonnyeckoii Tabnuue [[.11. MenneneeBa anemenToB Ne 21, 32,
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44,

Bapwuanr 2.

1. Kakoii o6bem 3aiimeT okcua cepsl (4) maccoii 9,6 T mpu HOPMATIBHBIX YCIOBHIX? CKOIBKO
MOJIEKYJ COAEPKUTCA B 9,6 T 3TOTO Ta3a’?

2. Ompenenute Maccy THAPOKCUAA HATPHSI KOJMYECTBOM BEIIECTBA 2 MOJIb.

3. Haiinure maccy aszora, comepskamierocst 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.

KommnekTt onenounbix 3amanuii Ne3 mo Pazneny 4. Xumunueckue peakuuu Tema 4.1. Tumnst
XUMUYECKHUX peakuuii (AyIUTOpHAs CaMOCTOATENbHAs padoTa).
Bapuanr 1.
1. OnpenenuTe CTENIEHh OKUCIEHUS DJIEMEHTOB B COCIMHEHHSX, UMeomux Gopmynsl: SO-,
P205, C|2, HZSO4, NaOH.
2. Hanmcarb OKHMCIUTEIHHO-BOCCTAHOBUTEIbHBIEC PEAKIINH:
a) H, + CuO — Cu+ H,0
b) H, + O, - H,0

Bapwuanr 2.
1. Onpenenure CTeNeHb OKUCIECHUS SJIEMEHTOB B COeIMHEHUSX, uMetoux ¢opmynbl: N2Os,
CO, Oz H3PO4, KOH.
2. Hanmcarh OKUCIHUTEIHLHO-BOCCTAHOBUTEIHHBIC PEAKITUH:
a) Na + H,O — NaOH + H»
b) H, + Cl, — HCI

Kommnekr omnenounbix 3amanuii Ne4 mo Pasmeny 6. Boma. PactBopel Tema 6.1. Bopa.
PacTBOpBI. DnekTponutuueckas auccounanus (AyJuTopHas caMocTosTeabHas padoTa).

1. Jlonucars ypaBHEHHE peaKIMid; MOAMKCATh Ha3BaHMS BEILIECTB; yKa3aTh BUJ XUMHYECKOH
CBS3U B K&XKJIOM COEAMHEHUH; HAITUCATh MOJIHOE U COKPAILIEHHOE HOHHBIE YPaBHEHUS.

2. Hanucarb ypaBHEHUSI peakifii, TPOTEKAIOIINX HA 3JEKTPOAAX, MPH IEKTPOIU3E COJICH.

3. Hanucarb MonekynsipHOE ypaBHEHUE PEAKIIMii; OANUCATh Ha3BaHUS BEIECTB.

4. BcnoMHHTH 7TaOOpAaTOPHBIM OMBIT W OMHCATh KAYECTBEHHYIO PEAKIHIO (Y4TO B3ATh, YTO
CHeJaTh, 0’KUJAEMBbII pe3ylbTar).

5. Onpenenutsb MpoLecchl OKUCICHUS U BOCCTAaHOBIIEHUS, TIOKA3aTh MEPEHOC 3JIEKTPOHOB.

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

Bapuanr 1.

1. Ba (Nn03)2 + K2S0O4

2. a) pacruiaB 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. TansBanmueckuii snement Ph®/Zu° B HeliTpansHoii cpene.

Bapuanr 2.

1.CaCIl2 + AgNO3

2. a) pacruiaB Ba SOy -
0) pactBop K, CO3
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3. PacTBOp CepHOM KUCIOTHI U ME[Ib.
4. OnpeneneHue coiaei KaabLusl.
5.Zu°  zZu* AP AI°
s° s* cr cr*®
6. TanpBanmueckuii onement Ni°/Fe® B xucioii cpeze.

Bapwuant 3.

1. 2,SO4 + Na OH

2. a) pacruias Fe S.
0) pactBop Al (SO4)s.

3. PacTBOp HUTpaTa IMHKA U JKeJe3a.

4. Onpenenenue conent 6apus.

5N% N cu" cu**
H  H si* s

6. lanbBannyeckuii snement Mn®/Cr® B HelTpanbHOM cperie.

—

Bapuanr 4.
1. Fe SO4 + KOH
2. a) pacruiaB MgCOg._>
0) pactBop MgCl,.
3. PactBop xnopuaa pryru (1) u menap.
4. OnpeneneHue allOMUHUS B CILIABE.
5.cr° cr Pb**  Pb°
N2 N CI° cl
6. lanbBannyeckuii anemenT Zn°/Sn° B Kuciou cpeze.

Bapwuanr 5.

1. Ag NO3 + Na2 SO3

2. a) pacruias PbCl,.
0) pactBop Na,COs.

3. PactBop dochopHOit KHUCTOTHI M MarHuid.

4. OnpeneneHue ojaoBa B CIUIABE.

5.Mn°  Mn"* Br°  Br
APt AP c* c*

6. lanbeannueckuii snement Fe®/Al° B kucioii cpene.

—

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

Bapuanr 1.

1. Hanumure u3oMepsl U OAUH TOMOJIOT TIEHTaHa.

2. Hanmmure CTpykTypHBIE (OPMYNBI CIEAYIOIMIMX YIJIEBOAOB: 2-METHITeKcaH; 2,2-
JTUMETUIIOYTaH.

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

Bapwuanr 2.

1. Hanumnre u3oMepsl ¥ OAMH FOMOJIOT TENTaHa.

2. Hanummure cTpyKTypHBIE (POPMYIBI CIEAYIOIIMX YIVIEBOJOB: 2,2-TUMETHII-4-3TUIITEKCAH;
2,3,4-TpUMETHIIIICHTAH.

3. Hanummre cCTpykTypHBIE (QOPMYIBl CIEAYIOIIMX 3TUJIEHOBBIX YIIIEBOAOPOIOB: 0,0t~
METWIATUIATUIIEH; 2-MeTUIIponeH-1.
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Kommnekt onenounbix 3aganuid Ne6 mo Paznmeny 9. CTpoeHue M CBOMCTBAa OPraHUYECKHX
BemecTB Tema 9.2. CBolicTBa OpraHMYECKUX COSAMHEHUH (AyIUTOpHAs caMOCTOSITENbHAs padoTa).

1. Hammumure ob6myto (opmyny KapOOHOBBIX KHCIOT. DOpMysIsl METaHOBOW W ATaHOBOU
KHUCIIOT. DU3nyecKre CBOMCTBA YKCYCHOM KHMCIIOTHI.

2. Hanmummre peakuuu YKCYCHOW KHCIOTHI C MeTaUlaMHM, C OCHOBHBIMH OKCHJIaMH, C
OCHOBaHUSIMH, C COJISIMH, CO CIIUPTaMH.

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

KommiiekT ouenounbsix 3amanuii Ne7 mno Pazpgeny 11. Xumuss B NpOU3BOJCTBEHHOU
nearenbHOoCTH denoBeka Tema 11.1. Xumus B mpoM3BOACTBEHHOW AECSATEIBHOCTH CIEIHAIUCTA 110
UH(POPMALIMOHHBIM cUCTeMaM (AyIUTOpHAs CaMOCTOsTeNbHas paboTa).

B xome pabGotel cymHa B arMochepy BBIIEISIOTCS Ta3000pa3HbIE BEIIECTBA, KOTOPHIE
o0pa3yroTcst B mpoliecce mpeodpa3oBaHus MOTCHIIMATBLHOW SHEPTUU SHEPTOHOCHUTENs (TOIIMBA) B
COVY (mu3ensx, KOTiax, ra30TypOMHHBIX JABUTATENAX). [ TaBHBIMU razamu SBISIOTCS NOX (OKHCIBI
a30Ta), KOTOpbIe 00pa3yrTCs B MWIUHApPaX au3elns npu temmeparype 6onbmie 15000C; CO u CO2 B
pe3yibTate cropanus tominba; SO2 u SO3 B pe3ynbTare OKUCICHUS MPUCYTCTBYIOIIECH B TOILIMBE
CEPBI.

3amanue:

1. Hamummre OBP peakiun npu oxucnennu S B SO2 u SO2 B SO3 (cocraBeTe OBP 6ananc).

2. CocraBeTe amekTpoHHble dopmynasl mas1 CO, C+2, C+4. Ilepeuncnure ¢uzndeckue
cBorictBa st CO u CO2.

3. Ilepeuncnure Gpuznueckue 1 XUMHIECKUE CBOMCTBA JJIs a30Ta.

4.1.2. TECTOBBIE 3AJAHUA

KommiexT onenounsix 3aganuii Nel o Pasneny 2. OcHOBBI cTpoeHus BemiectBa Tema 2.1.
CtpoeHne aTOMOB XUMHUYECKUX 3JIEMEHTOB U IPUPOJIa XUMHUUYECKOI CBSI3U

WucTpykuus: BbIOEpUTE OMH MPABUILHBIN OTBET.

1. Atomsl C 1 Si UMEIOT OJMHAKOBOE YHCIIO:

A) HEUTPOHOB B si/Ipe

b) sHeprernueckux ypoBHei

B) 251€eKTpPOHOB Ha BHEIIHEM YHEPTETHUYECKOM YPOBHE

I') anexTpoHoOB

2. B pany xumnueckux snemMeHToB Li-Be-B—C meramimueckue cBolicTBa:

A) ycumBaroTcs

b) ocimabeBarot

B) He MensttoTCs

I') u3MeHAI0TCS NEpUOIUIECKH

3. K s-nieMeHTaM OTHOCUTCS:

A)K

b) S

B) Fe

I') Br

4. IlyreM coenuHeHus aToMoB 1moa HomepoM 11 u 17 oOpa3yercs BeHmIECTBO ¢ XUMHUYECKOM
CBSI3bIO:

A) nonunoit

b) xoBasieHTHOM TTOJSIPHOMN

B) koBasieHTHOI HEMOISIPHOU

I') MmeTammmaeckoit

WNHcTpyKLus: yCTaHOBUTE COOTBETCTBHE.

5. {1.KOTWYECTBO DSJEKTPOHOB B aToMme; 2.KOJWYECTBO DJHEPreTUUYCCKUX YypOBHEH; 3.
KOJIMYECTBO JIEKTPOHOB Ha IOCJIEIHEM SHEPreTUYECKOM YpPOBHE; 4.KOJIMYECTBO IPOTOHOB B spe
aToMa} COOTBETCTBYET
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A) HOMEpY TIepro/a

b) Homepy rpynmsl

B) mopsiakoBomMy HOMEpY

6.{1.xmopuny 6apus, 2.anmasy, 3.cepHON KHCIIOTE } COOTBETCTBYET

A) MOHHas XUMHUYECKas CBA3b

b) xoBaneHTHas MONIIpHAs XUMUYECKas CBSI3b

B) xoBaneHTHas HemosIpHasi XUMUYECKasi CBSI3b

I') koBasnieHTHas CBsI3b

7. {l.cBs3b, oOpa3oBaHHasi 3a cuUeT 0Opa3oBaHUs OOIIMX OJJIEKTPOHHBIX IMap; 2.CBSA3b,
oOpa3oBaHHas 3a cyeT 00OOIIECTBICHUS BaJCHTHBIX 3JICKTPOHOB; 3.CBs3b, 0Opa3oBaHHAas 3a CUET
ANEKTPOCTATUYECKUX CUJI IPUTSKEHHSI} Ha3bIBaeTCs

A) nonunoit

b) Mmeramnmnuaeckoit

B) koBanienTHOM

8. {1.B mopsake BO3pacTaHUs METAUIMYECKHUX CBOWCTB; 2.B TOPSAKE yObIBaHUS paguyca

aTOMOB, 3 .B MopsaKe BO3pacCTaHus KHUCJIOTHBIX CBOWCTB JICTYUHUX BOJOPOJHBIX
COCJTMHEHUH } 2JIEMEHTBI PACIIOJIOKEHBI B PSIY

A) K, Ca, Sc

b) Al, Mg, Na

B)F, ClL 1

9. Kakoe u3 cyxnennit BepHO Jy1st 351ieMeHTOB { 1.V A rpynmsl , 2.IVA rpynnsi, 3.1A rpymis }
A) obmas popmyia jieTyyero BogopoaHoro coequnenus RH4

b) He 00pa3yroT neTyunx BOJOPOAHBIX COCTUHECHHMA

B) 1o 3aBepiieHust 3HEPreTHUECKOTo YPOBHSI HE XBaTaeT TPEX IEKTPOHOB

KommiekT onenounsix 3aganuil Ne2 no Pasneny 2. OcHOBBI cTpoeHus BemiectBa Tema 2.1.
CrpoeHrie aTOMOB XMMHUYECKHX 3JIEMEHTOB U IIPUPOJa XUMUUECKON CBsI3U (AyauTopHas pabora).

Bapuanr 1.

WHCTpyKIMsA: yCTaHOBUTE COOTBETCTBHE.

1.CootHecure:

Ha3BaHUE BEIECTBA! THUII CBSI3U:

1) xnopun kamus a) NOHHAs

2) KHCIIOPOJT 0) KOBaJieHTHAas
HETOJISIpHAS

3) Mmarauit B) METaJUTMYECKas

4) xnopun pocdopa (III) I') KOBaJEHTHas
HOJIsIpHAs

5) okcua HaTpus

6) TeTpaxyiopMeTaH

Wuctpykuus: BeIOEpUTE OMH MPABUIBHBIN OTBET.

2. Mexay aToMaM# KaKuX 3JIEMEHTOB XMMHYECKasi CBA3b OyJeT UMETh HOHHBIN XapakTep?
a) Nu O; 0) Siu Cl; B) Nau O; r) P u Br.

Bapuanr 2.
WNHCTpyKIHA: YCTAaHOBUTE COOTBETCTBHE.
1.CoorHecure:

Ha3BaHME BEIECTBA!
1) xnopoBomopoa

2) menb

3) cepa KpucTaIInueCcKast
4) dropun HaTpHs

5) okeup Gapust

6) MeTaH

THUII CBSI3U:
a) MIOHHAs

0) KOBaJICHTHAs HETOJISIPHAS

B) METaJIMuecKas

I') KOBAJICHTHAs MOJISIpHAs
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WHcTpykuus: BeIOEpUTE OUH MPABUIbHBIN OTBET.
2. Mexay aToMaMy KakMX 3JIEMEHTOB XMMHUYECKast CBA3b OyJeT UMETh HOHHBIN XapakTep?

a)LiunF; 6)OuC; B)SucCl; r)Siu H

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

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

aTroMa

aroMa

aroMa

aroMa

WucTpykuus: BbIOEpUTE OMH WM HECKOJIBKO MPABUIBHBIX OTBETOB.
1. YBenuueHune nopsAKOBOr0 HOMepa 3JIEMEHTA B IVIABHOM MOJATrPYIIE COIPOBOKAACTCSL:
1) Bo3pacTaHueM pajauyca aromMa U yBEJIMYEHHUEM OTHOCHUTEIBHOW 3JIEKTPOOTPHULIATEIbHOCTU

2) yMEHBIIIEHUEM paJilyca aToMa U YBEJIUYEHUEM OTHOCUTENIBHOM 3JIEKTPOOTPULIATEIbHOCTU
3) BO3pacTaHMEM paguyca aToMa U YMEHbBIIEHUEM OTHOCUTENIBHOM 3JIEKTPOOTPULIATENbHOCTH
4) yMEHbIIIEHNEM pajnyca aToMa U YMEHbIIEHMEM OTHOCUTEIBHON AIEKTPOOTPULIATEIbHOCTU

2. B psany snementoB Na — Si — ClI:

1) panuyc aroma yBelIHUHUBaETCS

2) YBETMYMBAETCS YUCIIO BAJICHTHBIX 3JIEKTPOHOB

3) paanyc aToma HE MEHSIETCS

4) yMEHbIIAETCs YUCIIO BAJICHTHBIX 3JIEKTPOHOB

3. Uucino sHEepreTUYecKuX 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 MEPUOIUYECKON CUCTEMBI PACTIOJIOAKEHBI B PALY:
1) Mn — Te — Re

2) Fe — Co — Ni
3) Cu— Ag—Au
4)B—Al—Ga

5. B rnaBHbIE NOATPYIIIBI NEPUOIUYECKON CUCTEMBI BXOISAT:

1) TONBKO S-AIIEMEHTHI

2) TOJIBKO P-3J11€MEHTHI

3) TosbKO d-37IEeMEHTHI

4) S— ¥ p-3IeMEHThI

6. VI3 nmpuBeiCHHBIX TPUMEPOB HEMETAJUINYECKUE CBOMCTBA CUIIBHEE BCETO BBHIPAXKEHBI V:
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

8. Jlyist Gapust 1 Kaus BEpHO, UTO:

1) onu 06pazyroT aM(pOoTEepHBIE OKCUIBI

2) oHU 00pa3yrOT KUCIOTHBIE OKCHJIBI

3) UX IPOCThIE BEIIECTBA — HEMETAJUIbI

4) X THAPOKCHUJIBI IPOSIBIITFOT OCHOBHBIE CBOMCTBA
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9. KucnotHble OKCUJ ¥ THAPOKCU XapaKTEPHBI Ul 000MX 3JIEMEHTOB psijia:

1) S, Mg

2) Li, CI

3)C, P

4) Be, Al

10. B psany okcumoB N205 — B203 — Li20 xuMu4yeckue CBOMCTBA MEHSIOTCS:

1) oT aMmbOTEPHBIX K KHCIOTHBIM

2) OT OCHOBHBIX K KHCJIOTHBIM

3) OT KHCIOTHBIX K OCHOBHBIM

4) ot aMOTEPHBIX K OCHOBHBIM

11. OcHOBHBIE CBOMCTBA YCUIMBAIOTCS 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 — Cl BepHo, uToO:

1) popmyna ux Beiciiero okcuaa R207

2) KHCIIOTHBIE CBOMCTBA X BBICIIUX TUPOKCUIOB YCUIINBAIOTCS

3) HeMeTaJUIMYecKas aKTUBHOCTh MPOCTHIX BEIIECTB OcIabeBaeT .

4) HeMeTalTn4ecKast aKTHBHOCTD 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 sHepreTu4ecKMX ypoBHEHN

5) 9 271eKTPOHOB Ha BHEUTHEM YHEPTeTUYECKOM YPOBHE

WHcTpyKIKs: yCTAaHOBUTE COOTBETCTBHE.

14. YcTaHOBUTE COOTBETCTBUE MEKY IMOJIOKEHUEM DJIEMEHTA B MEPUOAUYECKON CUCTEME U
CBOMCTBOM €r0 MPOCTOTO BEIIECTBA:

[TonoxeHune snemeHTa

A) 2 nepuog, VIA rpynna

b) 3 mepuon, VIIA rpymnma

B) 4 nepuog, IA rpynmna

I') 2 mepuon, IVA rpynma

CBOICTBO MPOCTOTO BEIIECTBA

1) metamn

2) HeMeTalI

15. [Inst ameMeHTa a30T CrpaBeJIMBO, YTO:

1) ero nmpocToe BeIeCTBO — METaJLI

2) popmymna Beicmiero okcuaa — N205

3) ero nNpocToe BEleCTBO — HEMETAILT

4) popmyna BogopoaHoro coenquuenns — NH

5) BBICILIMI OKCHJI IPOSIBIISIET OCHOBHBIE CBOMCTBA

Kommnekt onenounbix 3amanuii N4 no Pazgeny 3. CtpoeHue M CBOMCTBA HEOPTraHMYECKHUX
BemecTB Tema 3.1 Knaccudukamusi, HOMEHKIATypa M CTPOCHHE HEOPTaHMYECKHX BEILECTB
(AynuTopHas paboTa).

WHcTpykuus: BbIOEpU OJUH MPABUIBHBINA OTBET.

Bapuanr 1.
1. K kucinoraMm OTHOCHUTCS KaX0€ U3 2-X BEUIECTB:

a) H,S, Na,COs; 6) K>S0y, Na,S04 B) H3;PO4, HNO; F) KOH, HCI
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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 nepevyrciIeHHBIX BEIIECTB KUCIOM COJBIO SIBIISIETCS
a) TMIpUI MarHus 0) THIpoKapOOHAT HATPHS
B) THIPOKCHU/T KAJIBIIUSI T) TUIPOKCOXIIOPU MEIH
5. Kakoii u3 anemMeHToB 00pa3yeT KUCIOTHBINA OKCU?
a) CTpoHIUH 0) cepa B) KaJIblIUiA T') MATHUMA
6. K OCHOBHBIM OKCHJIaM OTHOCHUTCSI
a) ZnO 0) Si0, B) BaOr) Al; O3
7. Oxcun yrnepoaa (IV) pearupyer ¢ KaXIbIM U3 ABYX BEIIECTB:
a) BOJIOM M OKCHJIOM KaJIbITus
0) kucmopoaoM u okcusoM cepsl (IV)
B) CyJlb(aTOM Kaus ¥ TUIPOKCHUIOM HATPUS
r) hochopHOIT KUCIOTON U BOIOPOAOM

WHCTpyKIUs: yCTAaHOBUTE COOTBETCTBHE.
8. YcraHoBHTE COOTBETCTBUE MEKITY (HOPMYIIOH UCXOAHBIX BEIIECTB U MPOTYKTAMU PEaKIIHA

®opmyJibl BEIIECTB [IpoaykThl B3aUMOIECUCTBUSA
a) Mg + HCl — 1) MgCl,

6) Mg(OH), + CO,; — 2) MgCl;, + H;

B) Mg(OH); + HCl — 3) MgCl;, + H,0

4) MgCO3 + H;
5) MgCO3; + H,0
Bapuanrt 2.
WHcTpykuus: BbIOEpU OJUH NMPABUIBHBINA OTBET.
1. K ocHOBaHUAM OTHOCHUTCS KaXKIO€ U3 2-X BEIECTB:
a) H,0, Na,0 6) KOH, NaOH B) HPO3, HNO3; ) KOH, NaCl
2. Oxcuny meau (I1) cootBercTByeT (hopmyna:
a) Cu,0 6) Cu(OH); B) CuOH r) CuO
3. ®opmyna cynbduTa HATPUSL:
a) Nast4 6) NaZS B) N3.2803 F) Na28i03
4. Cpenu nepevrcleHHBIX BEIIECTB KUCIOM COJBIO SIBIISETCS
a) rTuapokcua 6apus 0) ruAPOKCOKapOOHAT KaUs
B) THIPOKApOOHAT MEJIU T') TUAPH]T KATBIIHS;
5. Kakoii u3 371eMeHTOB MOKeT 00pa3oBaTh aM()OTEPHBIN OKCHT?
a) HaTpuii 0) cepa B) hochop r) arOMUHUN
6. K OCHOBHBIM OKCHJIaM OTHOCHUTCSI
a) MgO 6) SO, B) B,0s3 F) Al; O3
7. Oxcup HaTpuUs pearupyer ¢ KaXKAbIM U3 ABYX BEIIECTB:
a) BOJIOM M OKCHJIOM KaJIbITUs
0) KHUCIOPOIOM U BOJIOPOJIOM
B) CyJlb(aToOM Kaus ¥ TUIPOKCHUIOM HATPUS
r) hochopHoit kuciaoTol 1 okcuaoM cepsl (IV)
WHCTpyKIUs: yCTaHOBUTE COOTBETCTBHUE.
8. YcraHoBHTE COOTBETCTBUE MEKITY (HOPMYIIOH UCXOAHBIX BEIIECTB U MPOTYKTAMU PEaKIIHiA

DopmyJibl BEIIECTB [IpoaykThl B3aUMOIECHCTBUSA
a) Fe + HCl — 1) FeCl,

6) Fe(OH); + CO; — 2) FeCl, + H;

B) Fe(OH), + HCl — 3) FeCl, + H,0

4) FeCO; + H,
5) FeCO; + H,O
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KommiiexT onenounsix 3ananuii Ne5 o Pazneny 7. Meramisl u Hemeramisl Tema 7.1. @uszuko-

XUMHUYECKHE CBOMCTBA METAJIOB U HEMETANIOB (AynutopHas paboTa).
WncTpykuus: BbIOEpH OJTUH MPaBUIIbHBINA OTBET.

1. YTo U3 HMKE NEPEYNCIIEHHOTO COOTBETCTBYET CXEME alFOMOTEPMUYECKOTO Mpoliecca:

a) MnO2 + Al —

0)Al+C —

B) Al + NaOH —

2. KucnotHele cBoiicTBa HanboJiee BEIPAKEHBI Y BBICIIETO THAPOKCH/IA:

a) pocdopa

0) azora +

B) MBIIIbSIKA

3. B kakoM psiiy METaJUIOB MIPOUCXOIUT YMEHBIIIEHHE aKTUBHOCTH:

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 +

6) HNO3

B) N2

5. Kakyto poJib Urpaet alfoMUHHI B aJFOMOTEPMUYECKUX Mpolieccax:

a) OKUCIIUTEIISI

0) kaTanu3aTopa

B) BOCCTAHOBUTES

6. CKOJIbKO XUMHUYECKUX IEMEHTOB OTHOCSTCS K HEMETaJllaM:

a) 1l

0)22 +

B) 34

7. Kakoil meTasu1 BCTpeYaeTcs B CaMOPOIHOM COCTOSIHUU:

a) K

0) Ca

B) Ag

8. Hemeraisr:

a) XUMUYECKHE SJIEMEHTHI, KOTOPBIE MOT'YT MPOSIBISTH CBOMCTBA KaK OKHCIUTENS (IPUHUMAIOT

3JICKTPOHBI), TAK ¥ BOCCTAHOBUTENS (OTIAIOT JICKTPOHBI)

0) XMMHUYECKHE IEMEHTHI, KOTOPBIE MPOSIBIISIOT CBOMCTBA TOJIBKO BOCCTAHOBHUTENS (OTHAOT

3JICKTPOHBI)

B) XMMUYECKHE 3JIE€MEHTBI, KOTOPBIE MTPOSIBIISIOT CBOMCTBA TOJIBKO OKUCIUTEINS (IPUHUMAIOT

3JICKTPOHBI)

9. Kakoif MeTau Hellb3s OJIY4YUTh 3JIEKTPOIN30M pacTBopa:

a) Cu

6) Pb

B) Ca

10. IIpu B3anMoAEHCTBIM BBICIIETO OKCHJIA XJIOpa € BOJON 00pa3yeTcs 3Ta KUCIOoTa:

a) HCIO

6) HC1O04

B) HCIO3

11. DToT MeTaNI pu BBICOKOHN TEMIIEpATYpe BBITECHSET U3 BOJIbI BOJOPOI:

a) Fe

0) Cu

B) Ag

12. Bogopoa nposiBisieT OKUCIUTENbHBIE CBOMCTBA NMPY B3aUMOICHCTBUU:

a) ¢ XJIOpOM
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0) ¢ HaTpuemM
B) C a30TOM
13. Kakoii THII XMMHUYECKOU CBA3U XapaKTEPEH JII METAJIOB:
a) MeTaJlITn4yecKas
0) KOBaJICHTHAs TOJIIpHAs
B) MOHHAs
14. XapakTepHbIMU CTENIEHAMM OKHUCIICHHS XJIOPA B €M0 COCTMHEHUSIX SIBIISIOTCS:
a)— 2, +4, +6, +8
0)-1, +2, +5
B) -1, +1, 43, +5, +7
15. Yro Takoe MeTalsInyecKast CBsi3b:
a) CBSI3b MEX]Y MOJOXKUTEILHBIMI HOHAMHU METAJUIOB, aTOMaMHU METAJUIOB U CBOOOTHBIMU
3JIEKTPOHAMU B KPUCTAJUIMYECKOM pelieTKe
0) CBSI3b MEXK/y aTOMAMH U MOHAMH METaJJIOB
B) CBSI3b MEX/1Y MOJIEKYJIaMU METAJIJIOB
16. Cepa mposIBIISIET KaK OKHCIUTENbHBIE, TAK U BOCCTAHOBUTEJIbHBIE CBOMCTBA MPU B3aUMOACHCTBUU
c:
a) BOJIOPOJIOM H JKEIIe30M
0) HaTpUEeM U KUCJIOPOJIOM
B) YIJIEPOJIOM U LIUTHKOM
17. B xako# rpyIine HaXOAUTCS METAJLT TOJIOHUH:
a)4
0)5
B) 7
18. OkucnurenbHble CBOMCTBA (hOChHOp MPOSBISET MIPH B3aUMOICHCTBHH:
a) C MarHueMm
0) ¢ KUCJIOPOJIOM
B) C cepoit
19. K yeTBepTO# TpyIIIie OTHOCUTCS JIEMEHT:
a) BUCMYT
0) cyppMma
B) FeépMaHMi
20. CrtocoOHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB IPUHUMATD AJIEKTPOHBI YCUIIUBACTCS B 3TOM

pany:

a) O —>N —>F

6) N—>0 —>F

B) F—>0 —>N

21. Ilpu aneKTposin3e BOCCTAHOBUTEIIEM SIBIIETCS:
a) KaToJ

0) aHOJ

B) ¥ KaTOJ, U aHOJ

22. Bogopoa nposiBiisieT OKUCIUTEIbHBIE CBOMCTBA MPU PEAKILINH C:

a) KUCIIOPOAOM

0) xJopoM

B) HATPUEM

23. JIns KaKoro arperaTHoOro COCTOSIHUS He XapaKTepHa MeTalTndecKas CBsI3b:
a) 7151 TBEPAOTO COCTOSTHUS

0) JIIs1 )KHIKOTO COCTOSTHHS

B) U1 rasza +

24. B pany: Si —>P —> S —> C1 »51eKTpooTpHIATEIEHOCTD JIEMEHTOB:
a) yBeJIMYuBaeTcs +

0) yMeHbIIIaeTCs

B) HE U3MCHSETCS
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25. Han6osee maacTUYHBIM METAJIJIOM Ha3bIBAIOT:
a) JKeJe30
0) cTpoHITHit
B) 30JI0TO
26. Hauboinee CHIILHBIMY KUCIIOTHBIMH CBOMICTBAMM 00JIaIaeT:
a) H3PO4
6) H2S103
B) HC104
27. TBepabIM BEUIECTBOM IIPU HOPMAJIBHBIX YCIOBHSIX HE SIBIISIETCS:
a) pTyTh
0) 30J10TO
B) cepedpo
28. Kucnmopon He pearupyer:
a) ¢ xene3oM u okcuaoM dochopa (V)
0) ¢ cepoBOIOPOIOM M OKcuaoM yriiepoaa (IV)
B) C BOJIOM U OKCHIOM KaJIbITUS
29. Kakue cTeneHu OKUCICHUS! UMEIOT METaJLIbI:
a) TOJIBKO TMOJIOKUTEIbHBIC
0) TOBKO OTpHUIIATEIIHLHBIC
B) KakK IOJIOKHUTEIbHBIC, TAK U OTPHUIIATEIIHHBIC
30. Coequnenus coctaa NaH203 u NaH204 mosxet 00pa3oBaTh:
a) XJI0p
0) cepa
B) pocop

Kommnekr onenounbix 3aganuii Ne6 mo Paznmeny 9. CTpoeHue M CBOMCTBAa OPraHUYECKHX
BemecTB Tema 9.2 CBoiicTBa OpraHMYECKHX CoequHeHN (AymuTopHas pabora).

WNHcTpyKIus: BRIOGPUTE OJIUH NMPABUIILHBIN OTBET:

Bapuanr 1.

1. HenpenenbHbIMU Ha3bIBAIOT YIJIEBOAOPOABI B CTPOCHUM MOJIEKYH KOTOPBIX MEXIY
aToMaMu yriepoja UMEITCS:

A. ToapKO MpOCTHIE CBSI3HU

b. Ongna nBoiiHast cBS3b

B. /IBoiiHbI€ U TPOWHBIE CBS3H.

I'. Ogna TpoliHas cBA3b

2. Yraeroaopon ¢ hopmynoit CH2 = CH2 oTHOCHTCS K KJ1accy:

A. AnkaHOB

b. AnkeHnos

B. AnkunoB

I'. AnkagueHoB

3. Uzomepom Bemecta, hopmyna kotoporo CH=C—CH2—CH3, sBnsercs:

A. Ilentun-1

b. byren-2.

B. IIponuu

I'. Bytun-2

4. ITpeapinyuiuM roMoI0roOM MeHTagueHa-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 APYTrOM:

A.CH4 n H2
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b. C6H6 n H20

B. C2H2 nu H20

I'. C2H6 u H20

6.ALETUIIEH B IPOMBIIIJIEHHOCTH IIOJTyYaroT:

A. Ilyrem BbIACIEHUS U3 TIPUPOJAHOTrO ra3a

b. Ilyrem Bbinenenust u3 HehTH

B. Ilytem BbICOKOTEMIIEPATYPHOTO PA3JIOAKEHUS METaHA

I'. 3 atnnena

7. IlpucoenuHeHne rajaoreHOBOJOPOJOB K HECUMMMETPUYHBIM aJIKEHAM OCYIIECTBISETCS
COIJIACHO MPaBUITY:

A. Bropua

b. 3aiiuesa

B. Kyuepona

I'. MapkoBHUKOBa

Bapuanr 2.

1. AsnkeHaMy Ha3bIBalOT YIVIEBOJOPOJbI B CTPOCHUH MOJIEKYJ KOTOPBIX MEXKIY aTOMAMH
yIIIepoaa UMEITCS:

A. ToabKO MpOCTHIE CBI3HU

b. Ongna nBoiiHas cBS3b

B. /IBoiiHbIE U TPOWHBIE CBS3U

I'. Ogna TpoliHas cBA3b

2. CKOJBKO Tt — CBSA3EH CONEPIKUTCS B MOJIEKYJie OyTeHa-2 ?

A. Onna

b. Tpu

B. [Be

I'. Yetnipe

3. H3omepamu Mexay coOOH MOTryT OBITh BEIIECTBA, MPHUHAIISKANIHNE K CIEAYIOIIUM
TOMOJIOTHYECKHUM PsIaM:

A. ATKUHBI U aJIKEHbI

b. AJTKHWHBI U IIUKJIOAJIKAHEI

B. AIKHUHBI 1 aIKagueHbI

I'. AnKuHBI 1 anKaHbl

4. ITocnenyromuM roMoJIOrOM BeliecTBa OyraaueH-1,3 sBisercs:

A. I'excanuen-1,3

b. [Iponaauen-1,2

B. byranuen-1,2

I'. [lentaguen-1,3

5. ANKMHaM XapaKTEepHbI PEAKIUU:

A. [lpucoenrHeHus U 3aMeIEeHUS

b. I'openus u runpupoBanus

B. XnopupoBaHus U JeruApUpOBaHUs

I'. 3amenienusa u noJIUMeEpU3ALU

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

A.CH4 n H2 B. C2H2 u H20

b. C6H6 u H20 I'. C2H6 u H20

6.9TeH B MPOMBIIICHHOCTH MOJIYYaloT:

A. IlyteM BbIACIIEHHS U3 TIPUPOIHOTO rasza

b. Ilyrem Beinenenus u3z HehTH

B. IIyreM BBICOKOTEMIIEPATYPHOT'O PA3JIOKEHUS AJIKAHOB

I'. 3 xapOuaa KanbIus

7. BetecTBo, 4151 KOTOPOTO XapaKTepHA peakiysl MOJTUMEPU3ALINH:

A. byraguen- 1,3 B. benzon
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b. byran I'. Iluknorekcan

Kommnekt onenounbsix 3aganuid Ne7 mo Pasnmeny 9. CTpoeHue M CBOMCTBAa OPraHUYECKHX
BemecTB Tema 9.3 Mnentudukauus OpraHMYECKMX BEIIECTB, MX 3HAYCHHE M NPUMEHEHHE B
OBITOBOM M TTPOU3BOACTBEHHOM ESATEIILHOCTH YelioBeKa (AyauTopHas padoTa).

WHcTpykuus: BbIOEpU OAMH WK HECKOJIBKO TPABUIIBHBIX OTBETOB.

1. MoHocaxapuaoM ABISIETCA

1) nakro3a 2) pubo3a 3) uemntonosa 4) caxapo3sa
2. 1 ppykTo3a, u caxaposa MpoSIBISIIOT CBOMCTBA

1) MHOrOATOMHOTO CIUpTa 2) anpaeruaa

3) kapOOHOBOM KHUCJIOTHI 4) amuHa

3. W nukmueckas, U OTKphITas (popMa TITFOKO3bI cofepkar (QyHKITMOHAIBHYIO TPYIITY
1) -HC=0 2) -COOH 3) -C=0 4) -OH

4. He noaBepraercs rupoIu3y

1) kpaxman 2) nakTo3a 3) dpykTo3a 4) nenmmrono3a
5. IIpomyKTOM THIPOIN3a Caxapo3bl SBISICTCS

1) MoouHast KucaoTa 2) cMeCh TITFOKO3bI B PPYKTO3bI

2) 3TaHOJ U YIJIEKUCIBIN ra3 4) copbut

6. Pa3nuuHo€ XUMUYECKOE CTPOECHUE UMEIOT
1) 6-rmroko3a u S-rimoko3a

2) IIIOKO3a | rajakTo3a

3) uukim4eckas ¥ JuHeHas (opMa TITIOKO3bI
4) L-rmroko3a u D-rimroko3a

7. B ominune oT caxapossl, ITIIOK03a

1) ruaponusyercs

2) obpasyer ¢ ruapokcuaom meau (11) BacumbkoBo-CHHHI pacTBOp
3) BcTymaeT B peakuuro 3Teprudukanum

4) naér «cepedpsHOe 3epKaI0»

5) monBepraeTcsi OpOXKEHHIO

8.K nuHelHbIM noNiMcaxapuiaM OTHOCUTCS

1) aMunmoneKTuH 2) TIUKOTEH

3) nemronosa 4) ne3okcupudosa
9. OcTarok SA-TOKO3bI BXOAUT B COCTAB MOJICKYJIbI

1) nenmrono36t 2) caxapo3sl

3) aMUJI03BI 4) rIMKOTEeHA

10. Kpaxman He pearupyer ¢

1) H,O 2) HNO3 3)H, 4) 1,

11. IIponykToM BOCCTAHOBJICHHS TIIFOKO3bI BOJOPOJIOM SIBIISIETCS

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;0OH

12. UHCTpYyKIMS: yCTAaHOBUTE COOTBETCTBUE MEXKAY HA3BAHUEM BEILIECTBA U €TI0 MOJICKYJISIPHOM

bopmyIon.
Ha3BaHME BEIIECTBA MoJIEKYIIsIpHas hopMyria
1. mIroxo3a A. CeH 1404
2. caxapo3sa b. C¢H 1,06
3. dpykTo3a B. C5sH100s5
4. Kpaxmall I. (C6H1005)n
5. ne3okcupud03a . C1oH2,011
E. CsH1904

13. I'1rox03a BCTynaeT B peakLuu:
A. ruIpupoBaHUs
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b. runparanun
B. runponuza
I'. «cepeOpsiHOTO 3epKasay
J. 6poxkeHus
E. nelitpanuzanuu
XK. arepudukanyu
14. Ilenmrosio3a BCTyNaeT B peakuu
A. TuIpUpOBaHUS
b. runparanun
B. runponuza
I'. «cepeOpsiHOTO 3epKasay
J. 6poxkeHus
E. nelitpanuzanuun
XK. arepudukanuu
15. K npomykTaMm OpoKeHHUST OTHOCSTCS

A. C2H5OH I. CZHZ
b. C¢H1204 . CO;
B. CH3-CHOH-COOH E. CH,0O

16. UHCTpYKIMS: BCTABBTE MPOIYIIIEHHOE CJIOBO.
I'uapokcui, monoKeHNueM KOTOPOro pa3nudaroTcs 0- u S1-GopMbl MUKINYECKIX MOHOCAXapUIOB,
Ha3bIBACTCH. ..

4.1.3. JABOPATOPHAS PABOTA

Kommnekt onenounbix 3amanuii Nel mo Pazgeny 3. CtpoeHue U CBOMCTBA HEOPraHMYECKHUX
BemectB Tema 3.1. Kiaccuduxanus, HOMEHKIATypa M CTPOEHHE HEOPraHMYECKUX BEILECTB
(AynuTopHasi caMoCTOsITeIbHAs paboTa 00yJaIOINXCs).

3ananue: M3ydyeHne XxapakTepHbIX CBONCTB KUCIOT U OKCHJIOB.

[Tepedens cpencTB 0OydeHHUs:

- SIIUKU AJI1 TPOBENEHUs JTaObOPAaTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI IS MPOOHPOK,
CHUPTOBKH, CIUYKH, EP>KATENIU, XUMUYECKUE CTaKaHbI;

- colsHas KUCJIOoTa (pacTBOp W KOHIIGHTPHPOBAHHAs), CEpHAas KHUCIIOTA, YHUBEPCAIbHBIN
WHIUKATOP, METHJIOBBIA OpaHkeBbld, geHondramenn, Boma, Zn, Al, Cu, CuO, NaOH, CuSO4,
BaCl2.

[IpakTrueckoe 3agaHue:

1. Onmir 1. U3MeHEeHHE OKPACKM MHIMKATOPOB IIPU JEMUCTBUM PACTBOPOB KUCIIOT.

2. Onplt 2. B3anMoaeiicTBre KUCIOT ¢ METAJUIAMHU.

3. Omsblt 3. B3auMoaelcTBHE KUCIOT ¢ OCHOBHBIMU OKCHJIAMH.

4. OmnsiT 4. B3anmoielicTBUE KUCIOT ¢ PACTBOPUMBIMHA OCHOBAHUSMH (IIIE€TI0YaMU ).

5. OmbIT 5. B3aumoeicTBre KUCIOT ¢ paCTBOPAMHU COJIEH.

[Topsnox BeIMONHEHUS PaOOTHI:

1. Omsit 1. I3MeHeHNE OKpacKu MHAMKATOPOB IPH IEHCTBUU PACTBOPOB KHUCIIOT.

B Tpu mpoOupku HaTUTH PACTBOP COJITHOW KUCIIOTHI.

1-10 mpoOUPKY IPOBEPHUTH YHUBEPCATHLHBIM WHIUKATOPOM;

2-10 IPOOUPKY 100ABUTH 2-3 KaIId METUIIOBOTO OPAHKEBOTO;

3-10 IpoOupKy n00aBUTh 2-3 Karum heHondranenHa.

Yro Hadmrogaere?

2. OnbIT 2. B3aumoeicTBre KUCIOT ¢ METaNIAMH.

B 1-10 mpoOupky momecTuTe HECKOIBKO TpaHyl HHKA — ZN,

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

B 3-10 mpoOupky momMecTuTe MEIHYIO POBOJIOKY.

B xaxnyro npoOGupky npuieiite o 2-3 mi constoit kucnotsel — HCI (p-p).

Urto Habmogaere? Bo Bcex i mpoOupKax MPOUCXOIAT XUMHUIECKUE PEaKIIuu?
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Hanumure ypaBHeHUST TeX XHUMHYECKMX peaKluil, KOTOpble mpoucxodsT. Hazosure
II0JIy4YEHHBIE BELIECTBA.

3. OmnsblT 3. B3anmoneicTBre KUCIOT ¢ OCHOBHBIMU OKCHIAMU.

B npobupky nomecTuTe HECKOIBKO rpanyi okcuaa meau — CuO.

3artem npuierite 2-3 M consiHoi kucnoTsl - HCI (p-p).

Uro nHabmonaere? 3akpenuTe MpoOUPKY B JiepkaTene u Harpeiite. HarpeBanue Beaute oueHb
ocTtopoxkHO. Yto HaOmronaere? [lo kakoMy NMpH3HAKY ONPENENHIIHM, YTO MPOUCXOJUT XMUMHUYECKas
peakuua? Hanummre ypaBHeHuEe XuMnu4yeckoi peakiuu. Ha3oBure nmosryueHHbIE BELIECTBA.

4. OnpiT 4. B3anmojeiicTBre KUCIOT C PACTBOPUMBIMUA OCHOBAHUSMH (IIEJIOYAMH ).

B npobupky Haneiite 1 mu pactBopa ruznpokcuga Hatpus — NaOH, noGaBbTe 2-3 Karm
dbenondranenna. Uro nadmrogaere?

[Tocrenenno no kamsiMm 1o0aBeTe coysinyto kuciaory — HCI. IIpobupky cierka BCTpsSIXHHUTE.

UYro nabGmogaere? Hammmure ypaBHeHHWE XUMHUYECKON peakuuu. HazoBuTe moydeHHBIC
BELIECTBA.

5. OnpIT 5. B3anmopaeiicTBre KUCIOT ¢ pACTBOPAMHM COJICH.

B npoOupky naneiite 1-2 ma xmopuga 6apust — BaCl2, 3atem mo6aBbre 1-2 My cepHOi
kucyotel — H2SO4 (p-p).

Uro nabmromaere? Hamummure ypaBHeHHE XUMHYECKOW peakiuu. HazoBuTe mosyueHHBIE
BELICCTBA.

Tabnuib! 1 BEIBOBI (0€3 HOPMYITUPOBKH):
1. OdopmiisieM Bce pe3ysbTaThl B TAOIHILY:

Yro genanu? Yro Hadmroganmu? BriBoabl

KonTposibHBIE BOPOCHL:

1. Kakue nHIUKaTOphl Jal0T OKPALIMBAHUE KPACHBIX OTTEHKOB IIPU JIEHCTBUHU HA KUCIIOTHI?
2. Kaxkotii ra3 OyaeT BbIACIATHCS TPU XUMUYECKOW PEaKIINKU KUCI0Ta + MeTal?

3. Kakoii T XUMHUYECKOU peakIiuu MpU PEaKIui OKCUJl MEIU + CepHas KucioTa?

3aganust 00y4aroMIMMCs ISl CAMOCTOSITEIbHON pabOTHI:
1. B ombiTax 2, 3, 4, 5 onpenenuTe TN XUMUYECKOU CBSI3U MOTYYECHHBIX BEIIIECTB.
2. OmnpIT 5. HanumuTe cOKpalieHHOe HOHHOE YPAaBHEHHE XUMUYECKON pPeaKIuH.

Kommnekt onenounbix 3amanuii No2 mo Pazgeny 3. CtpoeHue U CBOMCTBA HEOPraHMYECKHX
BemectB Tema 3.1. Kiaccuduxanus, HOMEHKIATypa M CTPOEHHE HEOPraHHMYECKUX BEILECTB
(AynuTopHasi caMoCTOsITeTbHAs paboTa 00yJaIOMINUXCs).

3ananue: M3ydyeHne XapakTepHbIX CBOWCTB OCHOBAHUM U COJIEH.

[Tepedens cpencTB 0OydeHHUS:

- SIIUKU AJI1 TPOBENEHHUs JTaObOPAaTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI IS MPOOHPOK,
CIIUPTOBKH, CITMYKH, JEPKATEIN, XUMUYECKNE CTAKAHBIL;

- cepHas KHCIOTa, YHUBEPCAJIbHBIA HMHIUKATOP, METWJIOBBIA OpaHXKeBBbIH, (peHondranent,
Boaa, NH4CI, Fe, NaCl, Na3PO4, Nal, AgNO3, NaOH, CuSO4.

[IpakTuueckoe 3ananue:

1. Omsit 1. UcnipiTanne pacTBOPOB MIENOYEH HHINKATOPAMH.

OmnbiT 2. B3auMopeiicTBue mienoveit ¢ coasimu.

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

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

8. OmpIT 5. 3yueHne B3aUMOCHCTBHUS COJIEH C COSIMHU.

[Topsimok BBIMOTHEHUS PaOOTHI:

a) Omsit 1. McnbITanue pacTBOPOB IEI0YEH HHINKATOPAMH.

B Tpu npoOupku HAIUTH PacTBOP MICIOYH.

1-1t0 mpoOHUPKy MPOBEPHUTH YHUBEPCATLHBIM HHIUKATOPOM;
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2-10 IPOOUPKY T0OABUTH 2-3 KaIId METUIIOBOTO OPAHKEBOTO;

3-10 IpoOupKy n00aBuTh 2-3 Karum henondranenna.

Yro HaOmrogaere?

b) OmeiT 2. B3auMoaelicTBHE IIEI0YEH C COISIMH.

B npoOupky HanelTe 2 MiI pacTBOpa XJIOpHAa aMMOHHUs, 3aTeM J100aBbTe 1-2 M1 pacTBOpa
mienoun. CoaepKumMoe mpoOUPKH HArpeuTe, OCTOPOKHO MOHIOXANTE BIIEISIONIUIICS Ta3000pa3HbIi
MPOIYKT UJIU MOJHECUTE K OTBEPCTHUIO MPOOUPKH BIAXKHYIO TJAKMYCOBYIO OYMaXKKYy.

Uro nabmonaere? Hamumurte ypaBHEHUS XMUMHYECKOW peakuuu. Ha3oBuTe moiyuyeHHbIE
BEIEeCTBA.

C) Ompit 3. M3yycHHe 3aMEIICHUS METH JKEIIC30M.

Haneiite B mpoOupky 2-3 M pacTBopa cyiabdara Meau (2) U MOMECTUTE B HETO CTaJbHYIO
KHOTIKY WJIM cKpenky. Yto HaOmromaere? Hammimmre ypaBHEHHs XMMHYecKO# peakuuu. HazoBute
MOJTy4YEeHHBIE BEIIECTBA.

d) Omsir 4. [ToyyeHne 1 CBOMCTBAa HEPACTBOPHMBIX OCHOBAHUH.

B nBe mpoOupku Hanelite mo 1-2 mu pactBopa cynbdarta meau (2) — CuSO4. [Jo6aBsTe B
KaX1yro U3 npooupok 1-2 mi pactBopa runpokcuaa Hatpust — NaOH. Uto nabnronaere?

JloOaBpTe B OAHY W3 MPOOMPOK C TIOJYYCHHBIM HEPACTBOPHUMBIM OCHOBaHHEM 1-2 M
pactBopa cepHoii kucinoTsl — H2SO4. Yrto Habmronaete?

Hanummure ypaBHeHUs XUMHUYECKUX peakuuid. Ha3oBuTe monydyeHHbIE MOTy4YEHHbIE
BELIECTBA.

OcrTaBuryrocss TpoOMPKY C HEPACTBOPUMBIM OCHOBAHHMEM YKPENHTE B MPOOHPKOJEpKaTeNe U
HarpewTe B MJIaMeHu cnupToBKU. YTo Habmonaete? Hanuimre ypaBHeHNHE MPOBEICHHON pPeaKIiHy.

e) Ombit 5. 3yucHre B3aUMOICHCTBHS COJICH C COJISIMH.

B xaxnyro u3 3-x mpoOUpOK C pacTBOpoM xuopuaa, ¢ochata U HMOAUAA HATPHS
COOTBETCTBEHHO MPUJICHTE HECKOJILKO Karellb pacTBOpa HUTpara cepedpa (1).

Uro nabmonaere? Hamummrte ypaBHEHUs XMMHUYECKOW peakuuu. Ha3oBuTe moyuyeHHbIE
BElIeCTBaA.

Tabmuire! 1 BBIBOBI (6€3 GOPMYITUPOBKH ):

1. Odopmisiem Bce pe3ynbTaThl B TAOIHILY:

Yro genanu? Yro nabmromanu? BriBoabl

KoHTpos1bHBIE BOIPOCHI:

1. Kakue nHIuKaTophl JalOT OKPALIMBAHUE KPACHBIX OTTEHKOB IIPU JEHCTBUM HA LIE104n?
2. Kako¥i ra3 BbIIENIAETCS IPU PEAKIIMU THAPOKCUIA HATPUS + XJIOpU1a aMMOHUsA?

3. laiiTe onpeneneHus:

- COJIb

- OCHOBaHHUE

- KMCJI0Ta

- OKCHUJL.

3ananus 00y4aromuMCs I CAMOCTOSITENTbHON paOOTHI:

1.Omeir 2, 3, 4, 5. HanummTe ypaBHEHHMs XWMHYECKHX peakIuili B HWOHHOW Qopme.
Ornpenenure TUN XUMUYECKOHN CBSI3H.

2.0nbIT 3. PaccMOTpUTE OKUCITUTETBHO-BOCCTAHOBUTEIBHBIE MPOLECCHI.

3. Onsit 4. ChopMynupyiTe BBIBOJ O CIIOCOOE MOyUEHUsT HEPACTBOPUMBIX OCHOBAHUIA.

Kommekt oueHounsix 3amanuii Ne3 mo Pazneny 8. JlaGopatopubiii npaktukym Tema 8.1.
Nnentudukanys HeopraHMIeCcKux BemecTB (AyIUTOpHAs CaMOCTOsITEIbHAs pab0oTa 00 yJIarOIIIXCsI).

3ananue: M3ydeHne ocOOCHHOCTEH XUMUYECKUX PEaKITUil.

[Tepedens cpencTB 0OydeHHUS:

- SIIUKU JJI1 TPOBENCHHUs JTaOOPAaTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI JJISI MPOOHPOK,
CHUPTOBKH, CIUYKH, IEP>KATENIN, XMMUUECKHUE CTaKaHbl, MEH3YPKH;
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- cepHas KucioTa (KOHIIEHTPUPOBaHHAsI M PacTBOp), Boaa, Zn, Mg, CuO, Na2S203, CuSO4,
HCI.

[IpakTrueckoe 3agaHue:

1. OmpiT 1. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPALIUH PEAarupyIoluX BEIIECTB.

2. OmpIT 2. Peaknust 3amMenieHus: MEIH JKeJIe30M B paCTBOPE MEIHOTO KYIOpoca.

3. Ompit 3. 3aBUCUMOCTh CKOPOCTH B3aWMOJICUCTBUS COJITHOM KUCIIOTBI C METAJUIAMU OT UX
HPUPOJIBI.

4. OmnpIT 4. 3aBUCUMOCTH CKOPOCTH B3aUMOJICUCTBUS OKCUJIa MeNU (2) C CepHON KUCIOTOM OT
TEeMIEPaTypPHI.

[TopsioK BBIMOTHEHUS PAOOTHI:

1. Omnpit 1. 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPAIIUU PEarupyroIIiX BEIIeCTB.

Haueiite B 3 npobupku pactBop THOCYnb(dara Hatpus - Na2S203. B nepyto npoOupky 3 mir;
BO BTOPYIO — 2 MJI; B TPEeThIO — | MII. 3aTeM MpuiieTe BO BCe MPOOUPKH BOABI TaK, YTOOBI YPOBEHb
pPacTBOPOB B HUX CTaJ OJMHAKOBBIM — 5 MII, TO €CTh B MEPBYIO MPOOUPKY MPHILEM 2 MIT BOJBI, BO
BTOPYIO — 3 MJI, B TPETHIO — 4 MIL.

Teneps ObICTPO TpMIIBEM B KaXAyI0 MPOOMPKY (HauuHas C TpeThed) Mo 2 M pacTBopa
CEPHOI KUCIIOTHI U IPOCIIEIUM, B KAKOM M3 HUX paHblle BCero Oy/AeT BbINalaTh 0CaOK CEpHI.

Uro nabmogaere? CaenaiiTe cOOTBETCTBYIOUINE BBIBOABL. Hamummre ypaBHEHUE PEaKIIHH.
[Tonmummre nonydyeHHble BemecTBa. HazoBuTe T peakiuu.

2. OmpIT 2. Peaknus 3aMenIeHUs] MU KeJIe30M B pacTBOPE MEAHOTO KyIopoca.

Haneiite B mpoOupky 2-3 M pacTBopa cyiabdara mMeau (2) U MOMECTUTE B HETO CTaJbHYIO
KHONIKY WIH cKpernky. UYro Habmomaere? 3amuInTe YpaBHEHHE PEAKIHMU, U K KaKOMYy THITY
XUMHUYECKHUX PEAKINI OHA OTHOCUTCA.

3. OmnpIT 3. 3aBUCUMOCTb CKOPOCTH B3aUMOJEHCTBUS COJITHOM KUCIOTHI C METAJUIAMU OT
UX MPUPOABIL.

Haneiite B 2 mpoOupku 2-3 M1 COJSIHOM KHCIOTHI M TIOMECTUTE TyJda IpaHyily LHUHKAa H
MarHusi COoTBeTcTBeHHO. UTo HabmonaeTe? Hanummre cOOTBETCTBYIONINE YPABHEHUS PEAKIIUH.

4, OnbiT 4. 3aBUCUMOCTb CKOPOCTH B3aUMOJCUCTBUS OKcuaa Meau (2) ¢ cepHou
KHUCJIOTOM OT TEMIIEPATYPHI.

B 2 npoOupku moMecTuTe HECKOJIBKO IpaHysl OKCHAA MeIH. 3aTeM MpuieiTe 2-3 Mi cepHOi
kucnoTel. OgHy HpOOMpPKY OCTaBbT€ INpPH KOMHATHOM TeMmIeparype, a BTOPYIO 3aKpernuTe B
POOUPKOJIEPIKATENb U HATPEHTE.

Urto HabmonaeTe? HanmuimuTe ypaBHEHHS peaKIuy.

Tabmuis! 1 BEIBOABI (0€3 HhOPMYITUPOBKH):
OdopmiisieM Bce pe3ynbTaThl B TAOIHILY:

Yro genanu? Yro Hadmroganmu? BriBoabl

KoHTpos1bHBIE BOIPOCHI:

1. YeM u3mMepseTcsi CKOpOCTh XUMUYECKUX PEAKIIAMN?

2. Kakue ¢pakTopsl BIUAIOT HA CKOPOCTh XMMUYECKUX PEaKIuii?

3. Kak 3aBUCHUT CKOPOCTh XMMHUYECKON PEAKIIMKU OT KOHIEHTPALIMHU PEarupyrommnx BEIeCTB?

3amaaus 00y9arOIIMMCS ISl CAMOCTOSITEILHOM paOOThI:
1. Ompit 2, 3. HanumuTe OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKITUU.

Kommext ouenounsix 3amanuii Ne4 mo Pazneny 8. JlaGopatopubiii mpaktukym Tema 8.1.
Nnentudukanys HeopraHMIeCcKux BemecTB (AyIUTOpHAs CaMOCTOsITEIbHAs pab0oTa 00 yJIarOIIIXCsI).
3ananue: M3yyeHne KOppo3UH METAIJIOB U CIIOCOOOB 3aIMTHI METAJJIOB OT KOPPO3HH.

[Tepeuens cpeacTB oOyueHuUs:
- SIIIUKU JUIA TIPOBEACHUS J1a00paTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI ISl TPOOUPOK, XMMUYECKHE
CTaKaHblI;
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- CTakaH C pacTBOPOM COJIH, AJIEKTPOIBI KeNe30-aIOMUHUN, (QeHoi(TanenH, iog B pacTBope
HOAMCTOTO Kaulus, JKEJIe3HbIe CTPYKKHU, CepHast KHcIoTa (p-p).
IIpakTueckoe 3agaHue:
1. Onprr 1. [IpoTexkropHas 3amura.
2. OnpIT 2. UHTHOUTOPHI KOPPO3UH B KUCIIOH Cpee.
[Topsiaok BbIMOIHEHHS paOOTHI:

1. Omwprr 1. [IpoTekTopHas 3ammmura.

B3are % crakana pactBopa snektponuta (3%-nait NaCl). JlobGaButh k pactBopy 3-4 Kariu
dbenondranenna (benondranenn spusercs uHANKaTopoM Ha OH HOHBI, B MPUCYTCTBUU KOTOPBIX
pacTBop npruoOpeTaeT MaJTMHOBYIO OKPACKY).

[Torpy3uTh B SJEKTPOJIUT HA 5 MHUHYT 3a4MIIEHHYIO B MECTE COCIMHEHUS M COEIMHEHHYIO
MPOBOJTHUKOM Tapy 3JEKTPOAOB: Kele30-aatoMuHui. (BOo3HUKaeT TallbBAHWUYECKUW DSJIEMEHT, B
KOTOPOM OJIMH M3 DJIEKTPOMIOB SBISIETCS MOJIOKUTEIbHBIM TOJIIOCOM, a IPYrOMl — OTPHUIIATEIbHBIM.
[Ipu xoppo3um B HEHTpanbHON cpeae y oTpuuarenbHOro nomoca obpasyiorcs OH uoHbl B
MPUCYTCTBHUM (eHoNIPTaNerHa MOSBIIACTCS MAJIMHOBAs OKPACKa).

2. Ompit 2. UHrHOUTOPHI KOPPO3UH B KUCIIOHN Ccpefie.

HanuTe pacTBOp CEpHON KUCIIOTHI B IBe MPOOUpPKU. B 00€ MpoOMpKH BHECTH KEJI€3HBIE CTPYKKHU.
(BcnencTBue B3auMOAEHCTBHUS MeTajula B 00eMX MPOOMpKax Yepe3 HECKOIbKO MHHYT HauHETCS
BbI/IeJIeHHe ra3000pa3Horo Bogopozaa). Korna Beigenenue Bogopoja CTaHET HHTEHCUBHBIM, J00aBUTh
B OZIHY U3 NPpOoOHpOK 1-2 kammu pacTBopa iloga B loauae Kajusl.

Tabnuibl u BEIBOBI (6€3 GOPMYIUPOBKH):
1. Odopmisiem Bce pe3ynbTaThl B TAOIUILY:

Yro gemanu? Yro nadmromanu? BriBoabl

KoHTposibHBIE BOIIPOCHI:
1. Yro Takoe koppo3usi?
2. Bunst kopposun?
3. CriocoOBbI 3alTUThI OT KOPPO3HH.

3amanus 00y4JaromUMCs JIJIsT CAMOCTOSTEIbHOU PaOOTHI:
1. Ompir 2. Hamucarp, kakoii HaOmiomaercs 3¢dexr. Hammcars ypaBHEHHE peakuuu
B3aMMOJIEHCTBUS PacTBOpa CEPHOM KHUCIIOTHI C JKEIE3HOM CTpykkoil. Crenarb BBIBOA O TOM, YTO
TaKO€ UHTHOUTOPHI.

KommiekT omenounbix 3amanuii NeS mo Pazgeny 8. JlaGoparopusiii mpaktukym Tema 8.1.
WnenTtudukais HEOPraHMUECKUX BEIIECTB (AyIUTOpPHAS CAaMOCTOATEIbHAs padoTa 00 yJaroNuXCs).

3ananue: Pacno3HaHue HEOPraHMYECKUX BEIIECTB METOJOM XUMHYECKOTO 3KCIIEpUMEHTA.
WNnenTtudukanuss HEOPraHMIECKUX BEIIECTB C HCIOIB30BAHHEM HX (DU3HKO-XUMUYECKUX CBOUCTB,
XapaKTEePHBIX KAYECTBEHHBIX PEaKIIUM.
[lepeuens cpencTB 00ydeHUs, UCMIOIB3YEMBIX Ha 3aHITHH:
- IOTaTUB C TpoOUpKaMu, Jepkareiab Uil TPOOUPOK, METAJUTMYECKUHA CTepkeHb (OT
AIIEKTPOJIAMIIOUKH ), CIIUYKH, CIIMPTOBKA, CTAKaH C BOJIOH, TUTEIIbHBIC U, MEIHAS TPOBOJIOKA;
- NaNO3, KCI, BaCl2, H2S0O4, NaOH, HNO3, K.

[IpakTuueckoe 3ananue:

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

2. Onpit 2. OKpamMBaHue IJIAMEHHU COJISIMA METAJUIOB.

3. OmnpIT 3. OnpeneneHre HEKOTOPBIX METAJUIOB B CIIJIaBaX.

[Mopsinok BeimosHeHMst paboThI (BUpTYyabHas oOpazoBarenbHas mhorpaMma virtu/ab. net):

Omnpit 1. KauectBenHas peakuust Ha noH NO3-.
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B nmpobupky ¢ pactBopom NaNO3 Bmuthk koHneHTpupoBanHyto H2SO4, a 3ateM B 3Ty xe
npoOUpPKYy BHECTH MEAHYIO MPOBOJIOKY. (M3MeHeHHe 11BeTa pacTBOpa U BBIJCTICHHE Ta3a Oyporo 1seTa
ykasbiBaeT Ha HoH NO3-).
3amucars HaOIIONEHUS.

OmnpiT 2. OKpalrBaHue MIAMEHU COJISIMUA METAJLJIOB.

Meramdeckuil CTepKEHb IIPOMBITH BOIOHM, a 3aT€M IPOKAIUTh B IJIAMEHU CIUPTOBKHU.
[Ipoxanennslii crepkeHb BHecTH B pacTBop KCl, a 3atem cHOBa B T1amMsi CIUPTOBKH.

Takoii ’xe IKCTIepUMEHT MpoBecTH ¢ pactBopoM BaCl2.
3anucars HaOJIIOIEHU.

Omnpit 3. OnpenieneHre HEKOTOPhIX METAJIOB B CIIABAX.
A) OTKpbITHE ATIOMUHUS.

Ha merajummueckyro IIaCTUHKY HAHECTH KPEIKOW IesIoud. BplneneHue Iy3bIpbKOB rasa
YKa3bIBa€T HAa IPUCYTCTBUE AIFOMUHUS.

b) OtkprITHE CBUHLIA.

Ha Meramnmyeckyio IMIacTUHKY HAHECTH Kalullo pa30aBIICHHOW a30THOW KHCIOTHL. Yepes
HECKOJIBKO CEKYH]I CHATh Karulio (UIbTpoBaibHOM Oymaroii. Ha cwipoe msaTHO (puUiIBTpOBaNbHOM
OyMaru KamHyTb OJHY KaIUIIO pacTBOpa Homuctoro kanus. OKpallMBaHUE ISITHA B JKENTHIA I[BET
YKa3bIBa€T HAa IPUCYTCTBUE CBUHIIA.

B) OtkpeiTHe *enesa.

Ha merajuueckyro IJIaCTUHKY HAHECTH KaIlIl0 KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTBHI.
Yepe3 HECKONBKO CEKYyHJ CHATHh Karuio (GUIBTPOBAIBHOM OymMaroii W Ha ChIpoe ISITHO Oymaru
KallHyTb PacTBOPOM pPOAAHUCTOIO AMMOHMS WM JKEITOW KpOBsSHOW conu. llosBiieHHe KpacHOro
OKpAIlMBaHUS TPU HUCIOIb30BAHUM PACTBOpPA POJAHMCTOIO AMMOHHUS M CHHEE OKpalIMBAHHE C
JKEJITOM KPOBSHOM COJIBIO, YKa3bIBAECT HA IIPUCYTCTBUE XKeEJIe3a.
3anucarp HabmoneHus1. ChopMupoBaTh BHIBO/I.

Tabmutel 1 BBIBOABI (6€3 HOPMYIUPOBKH):
OdopmiisieM Bce pe3ylbTaThl B TAONIHUITY:

Yro genanu? Yro Hadmroganmu? BriBoabl

KoHTponbHbIE BOTPOCHI:
1. Kak onpenenuts €CTh JIM B METAINTMYECKOHN TUIACTUHKE JKeNe30?
2. Kak onpenenuth ecTh JIi B METAUTNYSCKON TUTACTUHKE ATFOMUHUIA?
3. Kak onpenenuts €cTh U B METAJUTMYECKON TIJIACTUHKE CBUHETI?

3amanus 00y4JaroMUMCsI 1711 CAMOCTOSITEIIBHONW PaOOTHI:
Onmeir 1. Hanmcarsb  ypaBHEHHMs  MPOTEKAIOMUMX  peakuuid (i1 OKHCIHMTEIbHO-
BOCCTAHOBHUTEILHON — C AJIEKTPOHHBIM OaJIaHCOM).

KomrmiekT onenounbIx 3amanuii Ne6 mo Pazneny 8. Jlabopatopusiii mpaktukym Tema 8.2.
HccnenoBanue cBOMCTB pacTBOPOB (AyIUTOpHAsE caMOCTOsITeNbHAs paboTa 00yJarommxcs).

3aganue: [IpuroroBnenue pacTBopa 3aJaHHOW KOHIIEHTpauuu. OnpeneseHue cpeabl BOJHBIX
pactBopoB. Pelienne pacueTHbIX 3a/lad HAa HAXOXKJEHHUE MacCOBOM JIOJIM PACTBOPEHHOTO BEILIECTBA B
pacTBope.

[TepeueHs cpeacTB 0OydeHUS:
- MEpHYIO TOCYIy: MEpHble KOJObI, MHUIETKH; apeoMeTp, PAcTBOp XJOpPUAA HATPHs, pacueTHBIE
3a/1aud Ha KapTOYKaxX.

[IpakTnueckoe 3agaHue:
1. Omeprt 1. [IpurorosieHne pacTBopa XJIopHa HATPUA € 33JaHHON MaccoBoi aoneit conu (%).
2. PemeHne pacyeTHbIX 3a/1a4 Ha HAXO0XJAECHUE MACCOBOM A0 PACTBOPEHHOTO BEIIECTRBA.

[TopsioK BBIMOTHEHUS PaOOTHI:

1. Ompir 1. IIpuroroBienue pacTBopa XJIOpHia HATpUs € 3aJaHHON MaccoBoit noneit conu (%).
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B MepHBI IWIMHOP HATUBAIOT PACTBOP XJIOPUAA HATPHUS M apEOMETPOM OIPENENSIOT €ro
I0THOCTH. [1o Tabnuile HaXoAsT KOHIICHTPAIUIO UCXOIHOTO pacTBopa [ B % ( Macc) |.

PaccunThIBarOT, CKOJIFKO MHJUIMJIMTPOB HCXOMHOTO pAacTBOpa ¥ BOIBI CIEMyeT B3SATh LIS
npuroroBnenuss 250 mun 5% pactBopa. Bogy oTMEpUTh IWIMHAPOM U BBUINTH B MEPHYIO KOJIOY
obveMom 250mut. McxomHbI pacTBOp TOBapeHHOW COJIM OTMEPSIOT MMwmHApoM Ha 100 mi u
BJIMBAIOT B KOJIOY ¢ Bomoil. PacTBop B konbe mepemennBaroT. LIUmuHAp OMOIacKUBalOT HEOOIBIIUM
00BEeMOM pacTBOpa M3 KOJOBI, KOTOPBIA 3aTeM MPHUCOCIUHSIOT K OOIIeld mMacce pacTBopa B KoJoe.
[IpoBepuTh IIOTHOCTh M KOHIICHTPAIMIO TOJYYEHHOTO pacTBOpa. PaccuumTaTh OTHOCUTEIBHYIO
ommOKy OOTH

c-C
Z ™ 100
dorn= € %
2. Pemaem pacueTHble 3a1auu:

A) B coctaB cyxoif IEMEHTHOM cMecH ISl ITYKaTypHBIX paboT BXoAauT 25% nemenTta u 75% mecka.
CKOJIbKO KHJIOTPAMMOB Ka)J0TO KOMIIOHEHTa HEOOXOIUMO B3STh JIJIsi TPUTOTOBIeHUs 150 KT Takou
cMecu?

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

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

I') Cmemanu nBa pactBopa: mepsbliii ¢ Maccoil 130 r u nporeHTHbIM cofepxanueMm 20%, BTOpoi ¢
Maccoil 120 r u mpoueHTHBIM coaepkanueMm 5%. HaliTu MaccoByro [0JII0 MOCJHE CMENIMBAHUSA
pacTBOpPOB.

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

Yro genanu? Yro Hadmroganu? BriBoabl

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

KoHTposibHBIE BOIPOCHI:
1. Jlate onpeneneHus:

- pacTBop
- PaCTBOPUMOCTD
- KOHIIEHTpaus
- MaccoBas 10Jisl paCTBOpPEHHOTro BeliecTBa. DopMyna HaXOXKACHHUS.
- MOJIIpHAs KOHI[EHTPALIUsI

2. Kakwue crmocoOsI BeIpaXXKeHHS COCTaBa pacTBOpa BbI 3HaeTe?

3amganus o0yJaromUMCsl 1711 CAMOCTOSITEIIBHOM PaOOTHI:

1. PeminTe caMOCTOSATENBHO YETBHIPE 33Jlaud HA HAXOXJIEHUE MAacCOBOM JIOJIM PacTBOPEHHOTO
BEIIECTBA.
A) OmnpenenuTh MacCOBYIO JOJI0 PAaCTBOPEHHOIO BELIECTBA IMOBAapeHHOM conu, ecnu B 380 r
pactBopeHo 20 T MOBapeHHOM COJIH.
b) Cxonbko rpammoB rugpokcuaa kanus conepxkurcsa B 200 mu 10%-ro pactBopa (motHocts 1,09
r/cM3)?
B) Cmemanu 250 r 20%-ro pactBopa constHoi kuciotsl U 100 Ma 30%-ro pacTBOpa TOH e KUCIOTHI
(rutotHOCTH 1,15 r/cM3). OnpenenuTe MacCOBYIO JTOJIIO COSTHOM KHUCIOTHI TIOCJIE CMEIITMBAHMS.
I') Ha 3,9 r kanmus noneiictBoBanu 41,1 mn Boxmbl. Onpenenure MacCOBYIO JIONIO IMOJYYEHHOU
HIETIOYH.

KommiekT onenounsix 3ananuii Ne7 mo Pazneny 8. JlabopaTopHbrit npakTukyMm Tema 8.2.
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HccnenoBanue CBOMCTB pacTBOPOB (AyIUTOpHAs CAaMOCTOSATENIbHAsI paboTa 00yJaroImmxcs).
3anmanue: [IpuroroBrneHue cycneH3ud KapOoHaTa Kanblusl B Boae. llomydeHwe SMyiIbCHH
MOTOpPHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBAMHU JUCTIEPCHBIX CUCTEM.

[TepeueHs cpenctB oOyueHUSs: INITATHB IS MPOOUPOK, CTYMKa M IMECTHK, MEJ, MOTOPHOE
Macilio, Bojia.

[IpakTrueckoe 3ananue:

1. Ompit 1. O3HaKOMJICHHE CO CBOMCTBAMHU JUCIIEPCHBIX CHCTEM.
2. OmnpIT 2. [IpurorosneHue CycreH3nu kKapOoHaTa KaJblus B BOJIE.
3. Ompit 3. [IpuroTtoBneHne MyILCHU MOTOPHOTO MacJa.

[Topsiiok BeIMOTHEHUS PAaOOTHI:

OnbiT 1. O3HaKOMUTBCS C HEOOJBIION KOJUICKIIMEH OO0pa3lloB JUCIEPCHBIX CHCTEM U3
CYCIIEH3UM, YMYIIbCUH, IIACT U Iejei.

Pacnpenenuts 006pa3siibl KOJIJIEKIUN B COOTBETCTBUHU € KJIacCU(UKAIME TUCIIEPCHBIX CUCTEM.

O3HaKOMHUTBCSI CO CPOKaMHU TOJHOCTH MHUIIEBBIX, MEIULIMUHCKUX U KOCMETUYECKHX TEIIeH.
KakuMm cBOCTBOM resieit onpenensieTcs: Cpok ux rogHoctr. Habmronenust 3anucars B TETPaib.

OmnpiT 2. [IpurorosneHue cycrneH3nu kKapOoHaTa KajabIHsl B BOJE.

Pazorpem men B cTynke, mepeHeceM B MPOOUPKY ¢ BoAOM U nepemeniaeM. [loaydum MyTHYIO
KUJIKOCTh — IUCIIEPCHYIO CUCTEMY, Ha3bIBaeMYIo cycrieH3uel. OqHako npoiieT HEeMHOTO BPEMEHH, U
MeJI OCSZIET Ha THO CTaKaHa, )KMJIKOCTh CTaHeT mpo3pauHoil. [lon geiicTBreM CHIIbI TSHKECTHU YaCTHUIIBI
TBEPAOTO BEUIECTBA CEAMMEHTUPYIOT. JTO JOKAa3aTeJbCTBO TOTO, YTO HAIlla CHCTEMa MOJIy4YHJIach
rpyooaucnepcHoi. Habmronenus 3anucarb B TETPab.

Onpit 3. [lonydyeHne 3MylIbcHHM MOTOPHOT'O Macia.

Heckonpko Kkamenb MOTOPHOTO Maclia HEPTHUYHO B300JTaThb B MPOOHUPKE C HECKOIBKUMHU
MUJUTMINTPAMU BOABI, oOpa3yeTcss MyTHasi TUCIEpCHas cucremMa — sMyiabcusi. Co BpeMeHeM OHa
pacciIouTCsl, MMOCKOIBKY MpECTaBisieT coboi rpydboaucnepcHyto cuctemy. Habmonenus 3anucarb B
TeTpalb.

KoHTposibHBIE BOIPOCHI:
OxapakTepHu3yiTe NOHATUE «IUCIIEPCHAsI CUCTEMAY.
YeM oTiIM4aeTCs JUCIIEPCHAs CUCTEMA OT OCTAJIbHBIX CMECEH.
3. Kakue TUMBI AUCTIEPCHBIX CHCTEM B 3aBUCMMOCTH OT arperarHoro COCTOSTHUS cpefbl U (a3bl
BbI 3Haete? [IpuBenuTe mpuMepsl.
Kakue cucteMbl Ha3bIBaIOT rpyOOAHCTIEpCHBIMU?
Kaxkue cucreMbl Ha3bIBalOT TOHKOAUCIIEPCHBIMU?
C Kak“MHM UCIIEPCHBIMU CUCTEMAMU BbI CTAIKHWBAETECh B IOBCEAHEBHOM )KU3HU?

™=

SRS o

Kommniekt onenounsix 3amanuii Ne® mo Pazgeny 10. JlaGopaTOpHbBI NpakTUKyM 110
uneHTudukanuu opranudeckux BemiectB Tema 10.1. Mnentuduxaiums opraHUYECKUX COCIUHEHHM
OTJICTBHBIX KJIACCOB (AyAUTOPHAS CAMOCTOSITENbHAS paboTa 00yJaronmxcs).

3amanne: M3ydeHne xapakTEpHBIX CBOWCTB CHHUPTOB, ()EHOJIOB, aldbJCTUIOB U KapOOHOBBIX
KHCJIOT.

[Tepeuens cpeacTB oOyueHuUs:

- SIIUKY JJI TIPOBEACHUS TaOOPATOPHBIX OIBITOB, MPOOUPKHU, IITATUBEI ISl IPOOUPOK, CITUPTOBKH,
CIIUYKH, JIepKaTesld, XUMUYECKUE CTaKaHbI;
- cynbdar meau (2), TMAPOKCHU HATpHs, IIHIIEPHH, BOJHAS dMYIbCUs (eHona, Xmopua xemnesa (3),
Me/IHasg MPOBOJIOKA, Kycouek (eHoIiacta, pacTBop (opmanbaeruia, CUpT, aMMHAYHBIA pacTBOP
OKcHJ1a cepedpa, MOPOIIOK MarHus, yKCyCHasi KUCIIOTa.
[IpakTnueckoe 3agaHue:

1. OnsiT 1. B3aumopeiicTBue muiepuHa ¢ THAPOKCUIOM Menu (2).

2. OmpiT 2. KauecTBeHHas peakiys Ha GeHo.

3. OnbIT 3. OKUCIEHUE CIUPTA B AJIbJICTU.

4. Onpit 4. OKHCIEHNE BOIHOTO pacTBopa (opMalibieTHIa aMMHAYHBIM PacTBOPOM cepedpa.
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5. OnpIT 5. O3HaKOMJIEHHE CO CBOWCTBaMH (eHOI(POPMaTbIETHIHON CMOJIBI.
6. OnbIT 6. CBOMCTBA YKCYCHON KHUCIIOTHI.
[Topsinok BeIMONHEHUS PaOOTHI:

1. Omnsit 1. B3aumogeiicTBre munepuHa ¢ TUIAPOKCHIOM Meau (2).
B npobupky nHameite 2-3 kamiu pacTBopa cyiabdara meau (2) u 100aBTE HEMHOTO pacTBOpa
THJIPOKCHU/Ia HATPHS 10 00pa3oBaHMs royly0oro ocajka ruipokcuaa Meau (2).
K mnonmyueHHoMy ocaaky mo0aBbTe 1O KarisiM DauiepuH. BisOonraiite cmech. OtmeThTe
IpeBpaleHHe ToJly0oro ocajka B pacTBOp SPKO-CHHETO [BETA.
Kakast peakmusi J1€KUT B OCHOBE MOJyYeHHs THApokcuaa Menu (2)? Hamummre ypaBHEHHE ITOM
peaKIuu.

2. Omnpit 2. KauecTBeHHas peakius Ha (EHOII.
B npo6upky Haneiire 1 mi BonHOM sMynbecuu GeHona, 3ateM 1o0aBeTe 1-2 Karm pacTBopa XJIopHuaa
xkenesa (3) (oOpasyercst TeMHO-(PHOJIETOBBIM PACTBOD).
3anucars HaOMrOneHus. Hamucarh ypaBHEHHE peakInu.

3. OmpiT 3. OKHUCIIEHHE CTIHPTA B aJIbICTH/I.
[Momectutp B mpobupky 0,5 M 3THUIOBOTO CIHUPTa W TMOTPY3UTh B HEE MPOKAIECHHYIO METHYIO
CIUpalib, MOKPHITYI0 YEPHBIM HalleToOM okcujaa menu. (UepHas MOBEPXHOCTh CIHMPATN CTAaHOBUTCS
30JIOTUCTON BCJIEICTBHE BOCCTAHOBIICHUS OKCHIA MEIHM M TOSBISETCS 3alax ajbAeruia). 3amucarb
HaOJIFOIECHU.
Hanucarp ypaBHeHHE peakiuu, MPOUCXOASIIEH MPU HAaKATUBAHUUA MEIH.

4. OmpiT 4. OKUCICHUE BOJHOTO pacTBOpa (opMajbIernia aMMHadYHbIM PACTBOPOM cepedpa.
B uncryro nmpobupky nomectuts 0,5 MJI aMMHaYHOTO pacTBOpa OKcuaa cepedpa, mpubdaButh 0,5 mi
dbopmanuna. B30ontarh M OCTOPOKHO HArpeTh CMECh, Bpalmias NMPOOWPKY B IIJIAMEHU TOPEIKH.
(oTMeTHTh 00pazoBaHME OJIECTAIIETO 3ePKATBLHOTO HAJIETa Ha CTEHKaX MPOOUPKH).
3anucarp HabmoneHus. Hamucars ypaBHeHus peakiuii. HazBare mosrydeHHbIC BEIIECTBA.

5. Ompit 5. O3HaKOMIIEHHE CO CBOWCTBaMH (heHOI(POPMaIbIECIUTHONW CMOJIBI.
OOparuTh BHUMaHWE Ha IBET U3NIEIUMH W3 QeHoruiacta. BHectn B miamsi TOpENKH, Jepika
TUTENFHBIMH IIUIIAMHU, KYCOK u3fenus u3 ¢enoruiacta. (OH TOPUT HE IJIABSICh, PACIPOCTPAHSsS
pe3kuii 3anax (enomna).
3anucare HaOmonenus. Hanucars popmyny ¢peHoriacta, OTMETUTh €ro XapaKTepHbIe CBOHCTBA.

6. OmnbiT 6. CBOMCTBA YKCYCHOM KHUCIIOTHI.
B omny mpoOupky C pacTBOpPOM YKCYCHOW KHCIOTHI 100aBbTe mopomiok marHus. (CoOpars u
MOJKeUb BBIJIEISIONIMICA ra3). B qpyryto mpoOupKy Takke K pacTBOPY YKCYCHOM KHUCIIOTHI 100aBbTE
no karisiM (1) pactBop xsiopuaa xenesa (3) — 10 NOSIBICHHS] KpaCHOTO OTTEHKa pacTBopa.

3anucarp HabmoneHus. Hamcars ypaBHeHust peakiuii. Ha3Barhb rmomydeHHbIC BEIIECTRA.

Tabmu1el 1 BIBOABI (6€3 OPMYIUPOBKH):
1. OopmsieM Bce pe3ynbTaThl B TAOIHILY:

Yro genanu? Yro Hadmroganmu? BriBoabl

KoHTposibHbIE BOITPOCHI:
1. Kakwue yrmeBomopoasl OTHOCATCS K Kiaccy cnupToB? Ha kakue rpynibl OHU JeisTcs?
2. Kakue  opraHuyecKkrde BeEUIECTBA HA3BIBAIOTCS anbAerufgamu? Beipazute 31€KTpPOHHOE
CTPOCHHE AJIbICTUIOB O0IIeH (HOpMYIIOii.
3. Kakue opraHnueckue BEIIeCTBa OTHOCSTCS K Kiaccy KapOOHOBBIX KuCIOT? Beipazure
AJIIEKTPOHHOE CTPOCHHUE KapOOHOBBIX KUCIIOT 001IIel (hopMyIToi.

3aganus o0yJarIMMMCS IJIsI CaMOCTOSTEIFHOM paOOTHI:
1. Ompir 1. Tlouemy npu noGaBieHHM IIHIEPHHA K OCAAKY THApOKcHIa menu (2) ocamok
pactBopsieTca? C 4YeM CBSI3aHO HHTEHCUMBHOE OKpalllnBaHuWE pacTBopa? Hamumwmre ypaBHEHHE
peakuu B3auMOACHCTBUS ITUIIEPUHA C TUAPOKCUIOM MeaH (2).
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2. OnpiT 3. Hamucarh ypaBHEHHE pEaKIIMU OKHCJICHHS STHJIOBOTO CIIHPTAa OKCHUIAOM MEIH C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (POpPMYIT OpraHndecKux BemecTB. Ha3pars momyueHHOE BEIecTBo.

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

3aganue: M3yyeHre xapakTepHbIX CBOMCTB yIIIEBOJIOB.

[TepeueHs cpeacTB 0OydeHUS:

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

[IpakTudeckoe 3agaHmue:

1. OmpiT 1. B3aumopaeicTBrE TIIFOKO3BI C TUIPOKCHIOM MeaH (2).

2. Onsit 2. I'ugponus caxapossl.

3. OnpIT 3. B3anmoneiicTBUe Kpaxmasa ¢ HOI0M.

4. Onbit 4. CBONCTBO BOJIOKOH.

[Topsinok BeIMONIHEHUS PaOOTHI:

1. Omnspit 1. B3aumopaeiicTBrE ITIOKO3bI C THAPOKCUAOM Meau (2).
[TomecTuTh B MPOOUPKY pacTBOp TNMIOKO3bI, 1 Karumo pactBopa cyibdara meau (2) u 5-6 xamenb
pacTBopa 1menodn. BCTpsXHYTh comepKkuMoe TPOOUPKH 10 pPaCTBOPEHHUs 00pa30BABIIETOCS 0CAIKa U
noJlyuyeHusi cuHero pactBopa. Harperb xuakocte B mpobupke no kunenus. (Habmiomats mepexon
CUHEH OKpacKd pacTBOpa B 3€JIEHYIO, a 3aTe€M IOSBICHHUE KEITOTO, KHPIUYHO-KPACHOTO OCAaJKa).
3anucars HaOJIIOIEHU.

2. OmnpIT 2. ['uaponus caxapossbl.
K 0,5 M pacTBOpa caxapo3bl 100aBUTh 1-2 Karm pacTBOpa CepHOM KUCIOThI. Harpeth )KUIKOCTh B
npoOupKe 10 KUMEHHsA. 3areM cMech OXJaauTh. K OxXJakIeHHOMY pacTBOpY MPHIUTH | Karuio
cynbara menu (2) u 5-6 xamens pactBopa miesnoun. CHOBa HArpeTh COAECPKUMOE MPOOHPKH 0
MOSIBIICHUSI MOPKOBHOTO OCaJIKa. 3arucarh HaOMIOICHUS.

3. OmmiT 3. B3auMoneiicTBie Kpaxmaia ¢ HOJIoM.
B mnpoGupky ¢ HEOOJIBIIMM KOJIMYECTBOM pAcTBOpa Kpaxmaja NpuOaBUTh WOTHOW BOJIBI.
(ITosiBnsiercst cunee okpamuBanue). CoaepkUMoe TPOOUPKH HArpeTh, a 3areMm oxiaauth. (IIpu
HArpEeBaHUU OKPAITMBAHUE UCYE3HET, a IPH OXJIKICHUU MOSBIISICTCS] BHOBB).
3anucars HaOmronennsa. Crenars BEIBO/IL.

4. OmnbIT 4. CBOMCTBO BOJIOKOH.
Jlepka TUrenbHBIMU HIMIIIAMHU, CK€Ub KYCOUEK XJI0MYaToO0yMaXHON TKaHU (TOPUT OBICTPO C 3amaxoM
#okeHoW Oymaru. Ocrtaercss 4yepHbld menen). IloBTOPUTH ONBIT, B3BIB KYCOUYEK TKAaHM U3
MCKYCCTBEHHOTO IIejKa (arerarHoe BojokHO). (I'oput ObICTpo, 00pa3ys mapuk TeMHO-Oyporo IBeTa.
Bue nnamenu He ropur).
3anucars HaOmronennsa. Crenars BEIBO/IL.

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

Yro genanu? Yro Hadmroganmu? BriBoabl

KoHTposbHbIE BOITPOCHI:
1. Kakoe o01ee XMMHUYECKOE€ CBOMCTBO MPUCYIIE JUCaXapo3aM | Mmojucaxapo3am?
2. Kakne nHIUBUAYAIbHBIE PEAKIINH XapaKTePHBI I Kpaxmala, [EeJUTFOIO3bI U TITFOKO3bI?
3. B uem cxozcTBO ¥ paznuure B CTPOSHUU Kpaxmaia U HEeUTI0I03b1?

3amanus 00y4YarOMUMCS ISl CAMOCTOSITEIIBHOW PaOOTHI:
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1. Oneir 1. Hamumcare CTpyKTypHYIO (OpMyny TIUIIOKO3bI; HamucaTh YpPaBHEHHE peEaKIuu
B3aMMOJICHCTBUSL TNIOKO3bl € THUAPOKCHIOM Menu (2), HCHoib3ys CTPYKTypHBIE (OPMYIIBI
OpraHMYECKHX BEIIECTB.
2. Ompit 2. Hantncats ypaBHEHHE peakIMy THIPOJIN3a Caxapo3bl.

Kommnekt onenounbix 3amanuit Nel0) mo Pasgemy 10. JlaGopaTOpHBIM NpPakTHKyM IO
uneHTudukanuu opranudeckux BemiectB Tema 10.1. MnenTuduxaiums opraHUYECKUX COCIUHEHHM
OTJICBHBIX KJIACCOB (AyAUTOPHAS CAMOCTOSITENIbHAS paboTa 00yJaronuxcs).

3amanwue: M3ydeHne xapakTepHBIX CBOMCTB OCIIKOB.

[TepeueHs cpencTB 0OydeHUS:

- LITaTUB JUIsl POOUPOK, JepKaTesb, TUTEIIbHbIE IUIIbI, CIUPTOBKA, CIIUYKH;
- IIe0Yb, CepHAs KHUCIIOTa, CylTb(ar Meau, a30THAs KUCIIOTa, pacTBOp Oelika, aMMHUaK, MIEPCTIHbIC
BOJIOKHA.
[IpakTrueckoe 3aganue:
1. OmpiT 1. [enarypanus Oenka.
2. Omsit 2. B3aumopeiicTBue 6enka ¢ THIPOKCHIOM MeaH (2).
3. OmeiT 3. B3aumogeiicTBue 6eka ¢ a30THOW KHUCIIOTOM.
4. OnbIT 4. CBOMCTBO MIEPCTSIHBIX BOJIOKOH.
[Topsinok BeIMONHEHUS PaOOTHI:

1. Omsit 1. [lenarypanus Oemnxa.
Hanute B mpoOupKy HEMHOTO pacTBopa Oeika W HarpeTh B TUIAMEHH TOPENKHU. (00paTUTh BHUMAHHE
Ha 00pa30BaHuE XJIONbEB HAa CTEHKAX MPOOHPKN).
3anucars HaOmronennsa. Crenars BEIBO/IL.

2. OmepIT 2. B3aumoneiicTBue 6emka ¢ THAPOKCUAOM Meau (2).
B npobupky ¢ HEOOIBIINM KOJIMYECTBOM pacTBopa Oenka, MPUJIMBaeM HEMHOT'O TMAPOKCH/IA HATPHS
U 0 KarisiM jJo0aBisieM pacTBop cynbdara meaw (2). (OKuakocTh OKpamuBaeTcss B SIPKO-
¢buoneToBbIN LBET). JTa peakilys T0Ka3bIBACT, YTO MOJIEKYa Oelika COAEPKUT NENTHIHbIE TPYIIIbI.
3anucars HaOmroneHus. Cuenarb BBIBO/.

3.  Omsrr 3. B3anMogeticTBue Oeika ¢ a30THOH KUCJIOTOM.
Buectu B mpoOupky 0,5 M BomHOro pacTBopa Oenka M 2 Kaluld KOHIIEHTPUPOBAHHOW a30THOM
KHUCJIOTHI. (0Opasyercst 6enbiii ocanok). Harpers comepxumoe mpoOupku. (OTMETUTh OKpaIlliBaHUE
ocaZika B JKENTBIA IIBET). JTa peaknus IOKa3bIBaeT, YTO B COCTAaB OCIIKOB BXOISAT OCTaTKU
apoOMaTU4YeCcKUX aMHUHOKUCIIOT.
3anucars HaOmroneHus. Cuenarb BBIBO/.

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

Ta6nuiibl u BEIBOBI (6€3 GOPMYIUPOBKH):
1. Odbopmiisiem Bce pe3ysbTaThl B TAOJIHUITY:

Yro genanu? Yro nabmromanu? BriBoabl

KoHTposnbHBIE BOMPOCHI:
1. Yro mnpencraBnsor coboii Oenku? JlaiiTe XapakTEepUCTHKY KaXIOM H3 TpeX CTPYKTYp
OCIIKOBBIX MOJIEKYJI.
2. OxapakTepHu3yiTe OHOIOTUYECKYIO POJIb OeIKa.
3. JMaiite onpenenenue Oenkam.

Kommekt onenounbix 3amanuii Nell mo Pazgemy 10. JlaGopaTopHbIN MpaKTHKyM IO
uaeHTUGUKaMKU oprannueckux BemiecTB Tema 10.1. VMnentudukanns opraHMUECKUX COEAMHEHHIM
OTJIENBHBIX KIacCOB (AyAaUTOpHAs CaMOCTOSITEIbHAS paboTa 00yJarOIINXCS).
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3aganue: M3yueHne xapakTepHbIX CBOMCTB MOJIMMEPOB U BOJIOKOH.

[TepeueHs cpeacTB 0OydeHUS:
- LITaTUB JUIsl POOUPOK, JepiKaTesb, TUTEIIbHbIE UMb, CIUPTOBKA, CIIUYKH;
- IIEeJIOYb, CEpHasi KUciaoTa (pacTBOp), MONUAITUIICH, MOJUCTUPOI, MOJIUBUHUIXIOPU] (BUHUILIACT),
dbenondopmanbaeTUIHAS CMOJA, MIEPCTIHOE BOJOKHO, XJIOMYAaTOOYMa)KHOE BOJIOKHO, alleTaTHOe
BOJIOKHO, KallpOHOBAs CMOJ1a, KallpOH (TKaHb).

[IpakTrueckoe 3aganue:
. OnbIT 1. O3HaKOMJIEHHE CO CBOMCTBAMH MOJUATUIICHA.
. OnbIT 2. O3HAaKOMJIEHHE CO CBOMCTBaMU MOJUCTUPOIIA.
. OmpiT 3. O3HaKOMJICHHE CO CBOMCTBAMH MOJIMBUHUIXJIOpUA (BUHHUILIACTA).
. Ot 4. O3HaKOMJIEHHE CO CBOMCTBaMH (heHOoJIPpOopMabAETHTHON CMOJIBI.
. OnpIT 5. O3HaKOMJIEHHE CO CBOMCTBAMHU LIEPCTAHBIX BOJOKOH.
. OnpIT 6. O3HAKOMJIEHHE CO CBOMCTBAMH XJIOMTYaTOOYMa)KHBIX BOJIOKOH.
. OnbIT 7. O3HaKOMJIEHHE CO CBOMCTBAMM alleTaTHBIX BOJIOKOH.
. OnpIt 8. [TonyyeHne HUTEN U3 KapOHOBOM CMOJIBI.
. OnbIT 9. O3HaKOMJIEHHE CO CBOMCTBAMH KalpoHa (TKaHH).

[Topsinok BeIMONHEHUS PaOOTHI:

1. OnbiT 1. O3HaKOMIIEHHE CO CBOMCTBAMU MOJIMATUIICHA.

A) oOparuTh BHMMaHHE Ha IIBET, MPO3PAYHOCTh HM3IeHus W3 noimdTuieHa. [lompobOoBars Ha
OILYTIh KYCOUYEK W3JIENHS U3 TMOJIMATUIICHA (OH KHUpEH). 3anucarh HaOIroIeHusI.

b) ckienth Kpasi MOTUATHIICHA TOPSYEH CTEKIISTHHON TTaJI0YKOM;

B) cxeur Ham KpYyXKKOH, Jepika TUTETbHBIMH IIMMIIAMH, KYCOK W3JENHs U3 MOIUITUICHA (OH
TOPUT TOJIyOOBaTHIM TUIAMEHEM, HMEET 3amax paciiiaBjIeHHOTo nmapaduHa). 3anucarh HaOIIOACHMS.

2. Onsit 2. O3HaKOMJIEHHE CO CBOMCTBAMH MOJIMCTUPOIIA.

A) oOparuTh BHMMaHHME HAa BHEIIHUN BHJ KyCKa IMOJHMCTHUPOJA, €ro MPO3pavyHOCTh; 3amucarb
HAOTIONCHUSI.

b) TOHKYIO MIAaCTUHKY W3 MOJIUCTUPOIa BHECTH B MPOOUPKY C BOAON U KUIATUTD, IEPUOAUYECKU
poBepsis (MJIaCTHHKA pa3MAryaercs);

B) BHecTH KycOk monMcTupoja, Jep’kKa €ro TUTEIbHBIMHM IIUIIAMH, B IUIaMsi TOPEJIKH.
(ITonmucTHpoa JErKO pa3MsArdaercs W TOPUT KOMTSIIMM IUIAMEHEM, PaclpoCTpaHssi XapaKTepHBIH
3armax);

3amucars HaOIIONEHUS.

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

A) BHecTH B IUIaMs TOpEJIKM MAaJeHbKUH Kycouek BHHHUIIACTA. (OH TOPUT KONTSIIUM
rIaMeHeM). 3aTeM yAIUTh TOPSIIANA 00pa3el] U3 MIaMeH!u U TOBTOPHUTH OMBIT eie pas. (O0paruth
BHUMaHUE Ha TO, YTO MOJIMMEpP HE TOPUT BHE IUIAMEHH, a TPU TOPEHHH PACIPOCTPAHSIETCS
XapaKTEPHBIN 3armax);

b) kycouku BUHHUIUIACTa MOMECTUTH B MPOOUPKH, COMEPKAIINEe HECKOJIBKO Karellb PacTBOPOB
cepHOM KuCIOThl M mienoyn. (OOpaTuTh BHHMaHUE Ha XHWMUYECKYIO CTOMKOCTh BUHHUIUIACTA K
JICMCTBUIO PACTBOPOB KUCIIOT U IIeouei). 3anucarb HaOMoaeHusI.

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

OOpatuTh BHUMaHHWE Ha IBET M3AeNUd W3 ¢eHoracta. BHeCTH B miams TOpENKH, Iepixa
TUTENbHBIMU IIUILAMHU, KYCOK u3fenus u3 ¢enorviacta. (OH TOpUT HE IUJIABSICh, PACIpPOCTpaHss
pe3kuii 3anax (eHona).

3anucars HaOJMIOIEHU.

5. OmsbIT 5. O3HaKOMJIEHUE CO CBOWCTBAMU IIEPCTSIHBIX BOJIOKOH.
Jlep’ka TUTENBHBIMM IIMIILIAMHU, CKEYb KyCO4YeK MIepcTsHON TkaHu. (I'opUT MeIIeHHO ¢ 3amaxoMm
MOKEHBIX BOJIOC, 00pasysl MIapHK YePHOTO I[BETA, KOTOPBIA PACTUPAETCS B MOPOIIOK).
3anucars HaOmroneunsa. Crenars BEIBO/IL.

6. OmnbIT 6. O3HAKOMIICHHE CO CBOMCTBAMHU XJIOMTYATOOYMaXKHBIX BOJIOKOH.
Jlep’ka TUrenbHBIMH LIMMIIAMH, CXEYb KycOueK XJjomuyarooymaxxHoil TkaHu. (I'oput OwicTpo ¢
3araxoM xoKeHoi Oymaru. Ocraercs 4YepHbIH mermnen).
3anucars HaOmroneunsa. Crenars BEIBO/IL.
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7. OmsiT 7. O3HaKOMIIEHHE CO CBOMCTBAMU all€TaTHBIX BOJIOKOH.
Jlepka TUTENBHBIMU MIMIIIAMH, CXKEYb KYCOUYEK TKAaHM W3 HMCKYCCTBEHHOTO IIIeNKa (aleTarHoe
BoJIOKHO). (I'oput GrICTpO, 0Opa3ys mapuk TeMHO-Oyporo 1iBeTa. BHe miiamMenn He ropur).
3amncars HaOmogenus. Cuenars BBIBOLL.

8. Ommpit 8. [lonyyeHne HUTEH M3 KATPOHOBOW CMOJTHI.
Kycouek karmpoHOBOW CMOJIBI 3a)KaTh TUTEIbHBIMH IIUIIIAMH, BHECTH B CPEJHIOI0 YacTh MJIAMEHU
TOPENKU M JIepKaTh TaM JIO JIETKOTO €ro OIJIaBJCHUS. BBIHYTH OIIaBI€HHBIN KanpoH W3 TUIAMEHH
TOPEINIKH U, IPUKOCHYBIITUCH UM K CTEKJISTHHON MaJIOUKe, BBITSIHYTh HUTb.
3anucars HaOmronennsa. Crenars BEIBO/IL.

9. OmpiT 9. O3HaKOMIICHHE CO CBOMCTBAMU KamlpoHa (TKaHH).
BrecTn B muiams ropenkd KycoK wu3aenus u3 kampona. (OOparuTh BHHUMaHHE Ha pa3MSITUYCHUE
KalpoHa, MJIABJICHUE U PA3JIOKEHUE C 00pa30BaHUEM TBEPAOTO OJECTSIEro 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 BOTPOCHI:
1. VkaxuTe, Kakrie OCHOBHbIE XUMUYECKHE PEAKIIUU JIEKAaT B OCHOBE CUHTE3a MOJTUMEPOB.
2. IlpuBenuTe mpuMepsl BOJOKOH CHHTETUYECKUX U UCKYCCTBEHHBIX. B uem ux paznuuue?
3. IlpuBeaute mpuMepsl MPUPOAHBIX BBICOKOMOJEKYISPHBIX COCAMHEHUI PpacTUTENBHOTO U
YKUBOTHOTO MPOUCXOKICHUSI.

3amanus 00y4JaromUMCs 711 CAMOCTOSTEIbHOW PaOOTHI:
1. OmpiT 1. 3anucaTh XapaKTepHbIC CBOMCTBA MOJIMATHIICHA U HAMMUCATH €ro (hopMyIy.
2. OnpIT 2. YKa3aTh XapaKTepHbIE CBOMCTBA MOJUCTUPOJIA U HA3BaTh U3/enus u3 Hero. Hammcarp
CTPYKTYPHYIO (OPMYITY TIOJTUCTHPOIA.
3. OmpIT 3. YKa3aTh CBOMCTBA BUHHUILIACTA W HAa3BaTh U3MENHUs U3 Hero. Hamucarh CTpyKTypHYIO
dbopMyny BUHHUILIACTA.
4. Onwit 4. Hanucarp Gpopmyny peHormiacta, OTMETHTh €T0 XapaKTEPHbIE CBOMCTBA.

Kommnekt onenounbix 3amanuii Nel2 mo Pasgeny 10. JlaGopaTOpHBIM HpPakTHKyM IO
uneHTudukanuu opranudeckux BemiectB Tema 10.1. Mnentuduxaius opraHUYECKUX COCIUHEHHUM
OTJICBHBIX KJIACCOB (AyAUTOPHAS CAMOCTOSITENIbHAS paboTa 00yJaronmxcs).

3aganue: PacriosHaBaHWEe OpPraHMYECKUX COCIUHEHUNW METOAOM XMMHUYECKOIO SKCIEPUMEHTA
(mpuMeHEeHHE TOJYYCHHBIX 3HAHUNW M HABBIKOB XHMHUYECKOTO SKCICPUMEHTA ISl Ka4yeCTBEHHOTO
oTpesieNieHUs BBIJTaHHBIX 00pa3Il0B OpraHMYECKUX BEIIECTB).

[TepeueHs cpeacTB 0OyUEHUS: IITATUB, JACPKATEIb, TUTCILHBIC UL, CITUPTOBKA, CITUYKH,
HIeNI04b, cyab(daT Meau, cepHas KUCII0Ta, XJIOPHU XKele3a, HoJ.

[IpakTrueckoe 3ananue:

1. Omnpenenenne pacTBopa.

2. OmnpeneneHue mIacTMacchl.

3. Ompenenenrie BOJIOKHA.

[Topsiiok BeIMOTHEHUS PAaOOTHI:

1. Omnpenenenue pactBopa.

C moMoIIpI0 Ka9YeCTBEHHBIX PEAKIIHiA, BRITOTHEHHBIX HA MPEABIAYIINX 3aHITHIX, OMPEACITUTh
BBIIaHHBII PacTBOP BeUIECTBA. DTO MOXKET ObITh: IVIIOKO3a, caxapo3a, IIUIEPUH, YKCyCHasl KUCIIOTa,
anbaeTua, Kpaxmal, 0enok, (heHoIL.

3anucars HaOIIOIEHUS U CIIENaTh BBIBO/.

2. OmnpezneneHue MIaCTMACCHI.
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C moMomIpI0 KaueCTBEHHOW PEaKIIMU OIMPEAEIUTh BBIJAHHBIN 00pa3el] BOJIOKHA. JTO MOXKET
OBITh: (hEHOIIACT, BUHHUILIACT, IIOJIUCTUPOJ, MTOJIMATHUIICH, KaIIPOH, KallPOHOBAs CMOJIA.

3amnucarb HaONIOACHHS U CIIeJIaTh BBIBO/I.

3. OmpeneneHue BOJIOKHA.

C moMoMIp0 Ka9YeCTBEHHBIX PEAKIIUNA OMPEIeTUTh BBIJAHHBIM 00pa3ell BOJIOKHA. JTO MOXKET
OBITh: aIleTaTHOE BOJIOKHO, MEPCTh, XJIOTOK, KaIIPOH.

3amnucarb HaONIOACHHS U CIIeJIaTh BEIBO/I.

KoHTponbHbIE BOTPOCHI:

Kakue cMecu Ha3bIBalOT pacTBOpaMu?

Kakwue Tunbel pacTBOpOB BbI 3HaeTE?

Ilepeuncinre npenMyIecTBa XMMHUUECKUX BOJIOKOH IEpE]] HaTypaJIbHBIMU?
OcHOBHbIE HETOCTAaTKH aKPUJIOBBIX IJIaCTMACC.

brnaromapst kakuM BeliecTBaM IJIACTMACCHl IPUOOPETAIOT ONPEIACTICHHYIO OKPAcKy?

SAE I

4.1.4. VCTHBIN OIIPOC

Yerusiit onpoc Nel no 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 xumMmuueckas ¢popmysa?

3. Yro 0003HAYaOT CIeIyIONIUe TEPMHUHBI: BAaJIEHTHOCTh, OTHOCUTEIbHAs aTOMHAas Macca,
OTHOCHUTEJIbHAs MOJIEKYJIsIpHAs Macca, MOJIb

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

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

1. Kakue yacTuIIbl HA3bIBAIOTCS: MOHAMHU, KATHOHAMHU, aHUOHAMHU.

2. OxapakTepu3yluTe MOHATUS «MOHHASI KPUCTAIUINYECKAs PELIETKa.

3. KakoBbl MexaHN3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H.

4. Kakyro cBsI3b Ha3bIBAIOT METAJIIMUECKOM.

5. Hapucyiite Mmexanu3m 00pa3oBaHusi JOHOPHO-AKIIEITOPHOMN CBSI3H.

VYernsiii onpoc Ne3 no Pazneny 2. OcHoBel cTpoenus BemectBa Tema 2.2. [lepuonnueckuii
3aKOH U TiepuoAnueckas cuctema snemenToB J[.M. MenneneeBa (AynutopHas padora).

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

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

3. Kak u3meHstoTcst CBOMCTBa B IEpHO/JIE U Tpynme?

4. Hanumwure >J€KTpOHHbIE KOH(MUIYpally aTOMOB 3JIEMEHTOB, MUMEIOUINX MOPSIAKOBBIE
HoMmepa 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.JlaiiTe onpenenieHue OCHOBAHUSIM, KUCIOTaM, COJISIM U OKCHJIaM.

2. Ha xakue rpynmnsl JeyaT KUCIOThI?

3. Ha xakue rpynnsl AeJIsiT OCHOBAHUS ?

4. Kak knaccuuuupyroT conu?

5. Kak kmaccuunupyroT oKCuan?

6. Hannmute opmMyiiel BemecTB, OTHOCSIIMXCS K pa3HbIM KJlaccaM: KUCIOTaM, OCHOBAHHSIM,
COJISIM M OKCH/JIaM.
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VYerubiit onpoc Ne5 mno Pazneny 4. Xumnueckue peakunu Tema 4.1. Tumbl XxuMuueckux
peakmuit (AynutopHas paborta).

1.Kak xmaccuuuupyroT XMMHYECKHE PEaKIUU [0 YHCIy M COCTaBy pEarupymliux u
00pa3yromuxcs BemecTB?

2.Kakoe BelecTBO Ha3bIBACTCS KaTaIU3aTopoM?

3. Kakue peakuuu Ha3bIBalOTCS OKUCIUTENbHO-BOCCTAHOBUTENbHBIMU. [IpuBeanTe MprMepHI.

4. Kakue nporeccsl Ha3pIBalOT OKKcieHueM? BoccranoBineHnneM?

5. Kakoe BeniecTBo Ha3bIBalOT okucnuresneM? BoccranoBurenem?

6.

HNOs.

Omnpenenure CTEEHW OKHCIEHUs 3MeMeHTOB B coeauHenmsx: CazP,, H3PO4, P,0s,

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

N~ wWNE

UYUTO NOHMMAIOT IO/ CKOPOCTHI0 XMMHUYECKON peakiuu?

dopmylia HAXOXKJICHUSI CKOPOCTU XUMHYECKON PEAKIUU.

[Ipasuno S.Baut-T'odda.

Ot kakux (aKTOPOB 3aBUCHUT CKOPOCTh XUMHUYECKUX PEaAKITHii?
Cohopmynupyiire npuniun Jle [latense.

Kaxkue peakniuu Ha3piBatoT HeoOpaTuMbIMU? OOpaTUMBIMHK?
Kaxoii nporecc Ha3pIBatOT 3JIEKTPOIU30M?

YeM oTamgaeTcs 3JEKTPOIN3 PaCTBOPA OT JIEKTPOJIM3a pacriaBa?

VYeruwiii onpoc Ne7 mo Pasgeny 6. Boma. PactBoper Tema 6.1. Boma. PactBopsl.
DnexTponuTHyecKas aucconuanus (AyaurtopHas paboTta).

NogakowdhE

Kakue cmecu Ha3piBaroT pacTBopamu? Kakue THIIBI paCTBOPOB BbI 3HAETE?
OxapaxkTepu3yiTe NOHITHE «PACTBOPUMOCTD BEIIECTBA B BOACH

Kaxkue BemiecTBa Ha3bIBalOTCS KpUCTAIIOTHApaTaMu?

UTo MOHMMAIOT MOJI CJIOBAMH MaccoBasi 10J1s1 pACTBOPEHHOI'O BEILIECTBA B pacTBOpe?

I[To xakoii popMyIie HaXOASIT MAaCCOBYIO JIOJIO PACTBOPEHHOTO BEIIIECTBA B pacTBOpe?
Kaxkue BemectBa Ha3bIBatoT 3nekTponutamu? Heanekrponuramu? [puBuaure npumepsl.
UTOo MOHMMAIOT TOJ CTEMEHBIO SJIEKTPOJUTHUECKOM auccoumaruu? dopmyna creneHu

BHGKTpOHHTquCKOﬁ JUCCOIIMaIu.

8.

Ha xakue rpynmsl 1easTCs SJISKTPOIUTHI TI0 CTETICHU AJIEKTPOJIMTUUECKON JUCCOIHAITHN ?

VYerasiii onpoc Ne§ o Pazgeny 7. Meranmnsl 1 HeMetaiuibl Tema 7.1. @U3UKO-XUMHYECKUE
CBOICTBA METAJNIOB M HEMETANIOB (AyAUTOpHas pabora).

1.

2
3
4
5
6
7
8
9

Mectonomnoxenue MetauioB B I[ICXD.
Mecromnomnoxenne uemetauioB B [ICXD.

. Uem oTiam4aroTcst Mo GU3HMIECKUM CBONCTBAM METAJIIbl OT HEMETAILIIOB?
. Maute onpenenenue cruiasam. [Ipusenure npumepsl.

. B uem 3akmrouaercss KOppo3usi METAIOB?

. Kakue tumsl 1 BUJIbl KOPpO3UHU PA3INYALOT?

. Kakue BemecTBa Ha3pIBalOT MHTHOUTOPAMH KOPPO3UH?

. OxapakTepu3yiTe NOHITHE «3JIEKTPOOTPULIATEIBHOCTD.

. Kak nonyvaror HemeTaibl?

VYernsiii onpoc Ne9 no Pazgeny 9. Ctpoenue u cBoiicTBa opranmdeckux Bemects Tema 9.1.
Knaccudukanus, ctpoeHre 1 HOMEHKJIaTypa OpraHMYECKUX BelecTB (AyauTopHas paboTa).

1. Kakue BemiecTBa Ha3bIBAIOT OPraHUYECKUMU?

2. CopmynupyiiTe OCHOBHBIE ITOJIOKEHUS TEOPUU XUMHUECKOro cTpoeHuss A.M. Bytieposa.

3. Kakue Tunsl HOMEHKJIATypbl IPUMEHSIOT JJIsl HA3BaHUM YIJI€BOAOPOIOB?
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4. HazoBuTE OCHOBHBIE TUIIBI PEAKIIUA B OPTaHUYECKON XUMUH.

Yernsiii onpoc Nel0 mo Pazaeny 9. CtpoeHune u cBOWCTBA OpraHuYecKux Beniects Tema 9.2.
CBoiicTBa OpraHn4ecKkux coenHeHui (AyauropHas paboTa).

1. IlpuBecTH ypaBHEHUSI pEeAKIIHi, OTPa’KAOIIME CBOMCTBA aJKaHOB.

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

3. IlpuBecTu ypaBHEHUS pEAKIINM, OTPAKAIOIIME CBOMCTBA AJTKHMHOB.

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

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

1. Obmiast popmyina npeaeabHbIX KAPOOHOBBIX KUCIIOT.

2. BemectBo CH3 —CH2 — COH npuHaainexur K kiaaccy?

3. @YHKIMOHAIBHON I'PYNION CIUPTOB SBISETCS.

4. CocTaB npeneabHbIX albJETHI0B BhIpakaeTcsi 001Ieit (hopMyIIoi.

5. CocraB npeaenbHBIX 0IHOOCHOBHBIX KapOOHOBBIX KUCJIOT BBIpaXkaeTcst 00Iel (popMyInoii.

6. O0m1eit hopMysIoi CITOKHBIX A(DUPOB SBISETCS.

VYernsiii onpoc Nel2 no Pazpeny 9. CtpoeHune u cBOWCTBa OpraHuYecKux Beniects Tema 9.2.
CBoiicTBa OpraHn4ecKkux coenHeHu (AyauropHas paboTa).

1. CoctaB npeeabHbIX aMUHOB BBIpaXkaeTcsi hOpMYJIIOM.

2. BemectBo CH3-CH2-NH2 nazbiBaeTcs.

3. Yro takoe 6enku?

4. Kakue coeTMHEeHUs Ha3bIBAIOT MOJIMMEPAMHU?

5. Kakme marepurainbl Ha3bIBAIOT IJIaCTMAccaMu?

6. Kakue nmonuMepHbie MaTepralibl HA3bIBAIOT BOJIOKHAMMU?

Yernsiit onpoc Nel3 no Pazpeny 9. Ctpoenue u cBoiicTBa opraHM4ecKHUx BelecTB Tema 9.3.
Nnentudukamuss oOpraHMYeCKMX BEIIECTB, WX 3HAYEHUE U TMPUMEHEHHEe B OBITOBOM U
MPOU3BOJICTBEHHOW JEATENLHOCTH YelioBeKa (AyauTopHas paboTta).

[Tepeuncnure OCHOBHBIE (GYHKITUU OEITKOB.

[lepeuncnure OCHOBHBIE (PYHKIIUH KUPOB.

[lepeuncnure oOCHOBHbIE (PYHKIIUU YTIEBOJIOB.

OcTtaTku, Kakoro MOHOcaxapuaa BXoJAT B coctaB MoJiekyinsl JJHK?
JInnmuael cocToAT U3...?7

W3 aMMHOKHCIIOT COCTOAT. .. "7

OCHOBHOM UCTOYHUK SHEPTUU?

NogakowhE

VYerasiii onpoc Nel4 no Pazgeny 11. Xumusg B mpoM3BOICTBEHHON NESITEIBHOCTH YEJIOBEKA
Tema 11.1. Xumus B TPOU3BOJCTBEHHOW [EATEIHHOCTH CHEIHAIUCTA MO WH(GOPMAIMOHHBIM
cucreMaM (AyauTOpHAs CaMOCTOSITeNIbHAs paboTa).

3ajaHue: MOArOTOBLTE YCTHOE BBICTYILIEHHE 10 TeMe: «HoBeiine ToCTuKEeHUs XUMUYECKON
HAyKHW: MaTepUabl IS JICKTPOHUKH, HAHOMATepHabl B MHPOPMAIIMOHHBIX CHCTEMAaX).

1. Haiitn nH(pOpMALIUIO B CETH HHTEPHET.

2. IloaroroBUTH COOOIIEHNE B BUJIC MPE3CHTAITIH.

4.2. 3apanus 11 NPOMEKYTOYHOM aTTecTalluN
ITEPEYEHD
BOINPOCOB U MPAKTUYECKHUX 3aaHUH JUISI MOATOTOBKH K TU(PEpEeHIIMPOBAHHOMY 3a4eTy
o yueornomy nipeamety bYI1.04 Xumus
i o0yyaromuxcs no cnenuaibHocT 09.02.07 MHbopManmoHHbIe CUCTEMBI X IPOTPAMMHUPOBaHHUE
IlepeueHb BOIPOCOB 3aTaHUI
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OO01as 1 HeopraHudeckasi XuMus.

1. OcHoBHBIE mNOHATHS XUMHUU. BemectBo. ATom. Monekyna. XUMHUYECKUH 3JIEMEHT.
Annorponus. IIpocteie u ciioxHble BemecTBa. OTHOCUTENIBHBIE aTOMHAsI U MOJIEKYJISIpHAs MacChl.
KonuuecTBo BemiecTna.

2. OCHOBHBIE 33aKOHBI XMMHHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB. 3aKOH ITOCTOSIHCTBA
COCTaBa BEUIECTB MOJICKYJISIPHON CTPYKTYpPBI. 3aKOH ABOTaJpo U CIEICTBUS UX HETO.

3. Ilepuoanueckuii 3axon J[.U. MenneneeBa. [lepuoandeckuii 3akoH B hopmynuposke J1.1.
MengeneeBa. CTpykTypa NEpUOAMYECKON TaOMUIBL: MEPUOILI (Majble W OOJNBIINE), TPYIIBI
(rmaBHass w moOouHas). CoBpeMeHHas (QopMynIHpoBKa Mepuoandeckoro 3akoHa. CoBpemMeHHas
dbopMyITHUpOBKa MEPUOTUIECKOTO 3aKOHA.

4. Ctpoenue aroma u nepuoandeckuii 3akon [[.M. MenneneeBa. Atom. Snpo (IpoTOHBI U
HEUTPOHBI) W DJIIEKTpOHHAas 00onouka. M3oTtombl. CTpoeHHE SJIEKTPOHHBIX O0O0JIOUYEK aToOMOB
3JIEMEHTOB MajblX MepuoAoB. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB AJIIEMEHTOB
00JIBIINX TIEPUOJOB (TIEPEXOIHBIX 3JIEMEHTOB).

5. WMonnas xumudeckast cBA3b. KaTmoHbl. AHHOHBI. MOHHBIE KPHUCTAJUIMYECKHUE PEIIETKHU.
CBoiicTBa BEIIECTB C MOHHBIM TUIIOM KPUCTAJUTMUYECKOU PEIIETKHU.

6. KoBameHTHas Xumudeckas CBs3b. MexaHu3M 0O0pa3oBaHHS KOBAJICHTHOM CBS3H.
DNEeKTPOOTPULIATENbHOCTh. KoOBaJeHTHBIE TOJIApHAs W HEMNoJisipHas CBs3U. MOJEKYNIsSIpHbIE U
ATOMHBIE KPUCTAIINYECKUE PEIIECTKH.

7. Merajunueckas CBs3b. MeTauIMUeCKass KPUCTAUIMYECKAs PELIETKa M METaJIMYecKas
XUMHYECKasl CBsI3b. DU3NUECKHE CBOMCTBA METAIIIOB.

8. Uuctole BemiecTBa U cMecu. [loHsiTHe 0 cMecu BemlecTB. | OMOT€HHbIE U TE€TEPOreHHbBIC
cmecu. JlucnepcHbie cuctembl. JlucmepcHas ¢asza um aucnepcuoHHas cpena. Kiaccudukanus
JUCIIEPCHBIX CUCTEM.

9. Boma. PactBopnl. PactBopenue. Boma kak pactBoputesib. PacTBOpUMOCTH BEIIECTB.
Haceblmiennble, HEHACHILEHHBIE, MEPECHIIIEHHBIE PAaCTBOPBL. 3aBUCHUMOCTb PACTBOPUMOCTH Ta30B,
KUAKOCTEH M TBEPABIX BEIIECTB OT pPa3NIU4YHBIX (akTopoB. MaccoBasi 101 PacTBOPEHHOTO
BEIIECTBA.

10. DnexTponuTUyecKass JUCCOUAIUA. DICKTPOJIUTHI U HEAJIEKTPOJUTHL. [ uapaTupoBaHHbIE
noHbl. CTeneHb ANEeKTPONUTHYECKO nucconnanuu. CUIbHBIE U cladble AJIEKTPONUTHL. KUCIOTHI,
OCHOBAHUS U COJIA KaK AJIEKTPOJIUTHI.

11. Kucnotel m wuX cBoiicTBa. XHUMHUYECKHE CBOWCTBA KUCIOT B CBETE TEOpUU
ANEKTpOoNUTHYECKOM nuccounanuu. OCHOBHBIE CITIOCOOBI MOTYUEHHUS KUCIOTHI.

12. OcHoBanusi U uXx cBoWcTBa. OCHOBaHHMS KaK 3JIEKTPOJHUTHI, UX KIACCUPUKAIUSA 10
pa3IMYHBIM TIPU3HAKaM. XHWMHYECKHE CBOWCTBA OCHOBaHHMK. OCHOBHBIE CIOCOOBI TOJYYCHHS
OCHOBAaHMH.

13. Comu u ux cBoycTtBa. Conmm Kak 37eKTposuThl. CONMu cpeaHue, KHUCIbIE U OCHOBHBIE.
XuMuyeckue cBorictBa conieit. CriocoObl OMyYEHUS COJCH.

14. I'maponu3 coneit. Bogopoausiii mokasarens. Kucinas, menoyHas, HeUTpajibHas cpea.

15. Oxcunpl u ux cBoiictBa. ConeoOpasyromme U HecojeoOpasyromue okcuabl. OCHOBHEIE,
amM(OTepHbIE U KUCIOTHBIE OKCUIbI. XMMHUECKHE CBOMCTBA OKCHUIOB. [lomydeHe okcruaoB.

16. Knaccudukanuss XuMHYECKUX peakiuil. Peakunu coequHeHusI, pa3ioKeHUs, 3aMEIICHHUS,
obmena. Karamutmueckue peaknuu. OOpatumble W HeOOpaTHMbIE peakluu. [ OMOTEHHBIE W
reTEepOreHHbIe PEAKIINU. DK30TEPMUUECKUE U SHIOTEPMHUUECKUE PEAKIUH.

17. OKuCAUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKUcHeHUs. OKUCIUTENb U
BOCCTaHOBJIEHUE. BocCTaHOBUTENH U OKUCIICHHE.

18. CKOpoCTh XMMHUYECKUX pPEaKIUh. 3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX pEaKIUid OT
pa3snUYHBIX (HAKTOPOB: MPHUPOJABI PEArHPYIONIUX BEIIECTB, WX KOHIIGHTPAIMH, TEMIIEPaTypPhl,
MTOBEPXHOCTH CONPUKOCHOBEHUS U UCIOJIB30BAHUS KaTAIN3aTOPOB.

19. O6paTuMOCTh XUMHUECKUX peakuuil. OOpaTumMble 1 HEOOPAaTUMbIE peaKLuU. XUMHUYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEIEHUSI.

20. Meramnbl. OcoOeHHOCTH CTpOeHUsT aromMoB. @DU3WYECKHUE CBOWCTBA METAJUIOB.
XUMHUYECKUE CBOMCTBA METAJLIOB. DJIEKTPOXUMUYECKUN AT HAMPSHKEHU METAJIOB.
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21. OOmue crocoObl mosydeHus: MetauioB. [lonstue o metammypruu. [Tupomeramnyprus,
TUAPOMETAJUTYPTHs U 3JeKTpoMeTauyprusi. CIuiaBbl UepHbIE U LIBETHBIE.

22. Hemetamnbl. OcoOEHHOCTH CTpOeHHUsT aToMoB. Hemeramnsl — TpOCThIE BEIIECTBA.
OxuCIUTENBbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT MX IOJIOKEHUS B
PALY SIEKTPOOTPULIATEIBHOCTH.

Oprannyeckast XuMus

1. Ilpeamer opranudyeckod xumuu.llpupoaHsie, HCKYCCTBEHHbIE U CHHTETUYECKHUE
opraHuueckue BemiecTBa. CpaBHEHHE OpPraHMYECKHMX BEIECTB C HEOPraHMYECKUMU. XHMHUYECKOE
CTPOEHHE KaK MOPSIAOK COCTUHEHHS] ATOMOB B MOJIEKYJIBI TIO BAJICHTHOCTH.

2. Teopust ctpoenusi opranudeckux coeauHeHuit A.M. BytiepoBa. OCHOBHbBIE TOJIOKEHUS
TEOPUH XUMHUYECKOTO CTpoeHus1. MI3oMepust 1 u30MepBhl.

3. Knaccuduxanmst opranmdeckux BemiecTB. Kiaccudukanus BemecTB MO CTPOCHUIO
YIJIEPOAHOrO CKEJIeTa U HATMYUIO (DYHKIIMOHAIBHBIX TPYII. 'OMOJIOTH ¥ TOMOJIOTHSI.

4. Knaccupukanuss peaknuii B OpraHMYecKOM XuUMHUH. Peakium mnpHcoeInHEHHS
(TuApypOBaHUsl, TAJIOTEHUPOBAHUS, THAPOTAJIOTCHUPOBAHMS, TUApaTaluu). Peakuuu OTIIEIICHUS
(meruapupoBaHusl, ETHAPOraJIOTeHUPOBAHUS, IeTuapaTanun). Peakuuu 3amenieHus.

5. AJKaHbl, TOMOJIOTHYECKHH psJ, H30MEpUs M HOMEHKJIaTypa ajJKaHOB.XHMHUYECKHUE
CBOWCTBA aJIKaHOB (MeTaHa, 3TaHa): TOPEHHe, 3aMeIlleHIe, Pa3IoKEeHHE, AeTHIPUPOBAHNUE.

6. AnkeHbl. DTWIEH, €ro TMOJy4YeHue (IeTruApUpPOBAHUEM ITaHa, JACMOJUMEpHU3aIueit
nojaud THIeHa). [ 'oMonoruueckuii psii, M30Mepus, HOMEHKIJIaTypa ajlKeHOB. XMMHYECKHE CBOMCTBA
STUJICHA: TOpPEHHWE, KadeCTBEHHbIE peakiuu (oOecrBeunBaHUE OpPOMHOW BOIBI M pacTBOpa
IepMaHraHara Kajaus), TuapaTanus, MoJIuMepu3ausl.

7. Auensl u kayuyku. [IoHsITHE O IMEHAX KaK YIIe€BOJOPOAaX C IBYMs ABOMHBIMH CBS3SIMH.

8. AunkunHbl. AneruneH. XHUMHYECKHE CBOWMCTBA AaleTWICHA: TOpPEeHHE, 00ecIBeYMBaHUE
OpOMHOI BOJBI, MPUCOETUHEHUE XJIOPOBOJOPO/Ia M TUIPATAIHSI.

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

10. TlpuponHble HMCTOYHMKHM YIiaeBOIOpoAoB. llpuponHelii ras: coctaB, NPUMEHEHHE B
kadectBe TorumBa. Hed1e. CoctaB u mepepaboTka HEDTH.

11. Cnuptel. Ilomydenue »5TaHona OpOKEHHEM TIIIOKO3bBI M TUApaTalldedl STHIICHA.
['unpokcunpHas rpynmna kak ¢yHKIHOHaidbHas. [loHsTHE O HpenenbHBIX OJHOATOMHBIX CIHUPTAaXx.
XUMHUYECKUE CBOIMCTBA ITaHOJIA: B3aUMOJCHCTBHE C HaTpueM, 0Opa30BaHUE MPOCTBIX M CIOXKHBIX
3(UpOB, OKUCIICHNE B AJIbJICTH/I.

12. T'muuepuH Kak IpenCcTaBUTENb MHOTOAaTOMHBIX cHUpTOB. KadecTBeHHas peakuus Ha
MHOT0aTOMHbIE€ ciUpThl. [IpuMeHenune raunepuHa.

13. Anpperuasl. Ilonstue o0 anpaerujgax. AJjbAerugHas Tpymnna Kak (yHKIHMOHAJIbHAs.
[Tony4yenue anbaernioB OKUCIEHUEM COOTBETCTBYIOIIMX CIIUPTOB.

14. KapOonoBsie kucnotsl. KapOokcunbpHast rpymmna Kak QyHKIHOHAIbHAs. [ oMoIoruyeckuii
pAO  TpeneNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KuCHOT. [lomyuyeHue KapOOHOBBIX KHCIOT
OKHCJIEHUEM aJIbJICTHJI0B.

15. Cnoxusie 3¢gupbl U xupbl. [lomydeHue CIoXHBIX (PHUPOB peaknmer 3TepuduraIuu.
XKups! kak cnoxusle 3¢upsl. Knaccudukanus xupoB. XMMHUYECKHE CBOMCTBA >KUPOB: THAPOIHU3 U
TUAPUPOBAHUE KUIKUX )KUPOB.

16. VYraeBomsl. VYrmeBonel, uX Kilaccupukanus. MoHocaxapuabl, IHCAXapuabl U
MOJINCAXAPUBL. XHWMHMYECKHE CBOWCTBA TIJIKOKO3bl: OKHCIEHHE B TJIIOKOHOBYIO KHCIIOTY,
BOCCTaHOBJICHHE B COPOHT, CIUPTOBOE OposkeHHe. 3HAYCHHE YIJICBOIOB B JKUBOM MPUPOJE U KHU3HH
YEJI0BEKa.

17. AMuHBI, UX KIacCU(pHUKAIHI 1 HOMEHKIATypa.

18. AMUHOKHCIIOTBI. AMUHOKHCIIOTHI Kak amMpoTepHbie AU YHKIIMOHAIBHBIE OPTaHUYECKHE
coequHEHUs. XUMUYECKUE CBOWCTBA aMHUHOKHCIIOT: B3aUMOJICHCTBUE CO IIEN0YaMM, KHCIOTaMU U
JIPYT C IPyroM (peaxius MOJTMKOHACHCAITNH ).

19. benku. IlepBuuHasi, BTOpWYHAs, TPETHUYHAs CTPYKTYypbl OeikoB.  buomoruueckue
byHKIIUHA OETKOB.



70
20. ITonmumepsl. [Imactmaccrl. [IpeacraBuTenu miacTMacce.
21. BonokHa, ux knaccudukanys. OTnenbHble MPEICTaBUTEIN XUMUYECKUX BOJIOKOH.

[Iepeuenb npakTUUECKHUX 3adaHUN

BAPUAHT 1

3ananue 1. IlpumeneHune kpaxmasna.

3aganue 2. KauecTBeHHas! peakius Ha KJIacc ajlKUHbI.

3amanue 3. CocTaBUTh (GOPMYIIBI BELIECTB (KJIACC alKaHbl, allKaHeHbl, KApOOHOBBIX KUCIIOT).

3ananue 4. Beruncnnre MaccoByro A0JI0 351eMeHTOB (%) B BellecTBe: B TMJIPOKCHIE HATpUs
(NaOH).

BAPUAHT 2

3ananue 1. CocTaBuTh GOPMYIIBI BEIECTB (KJIACC AIKUHBI, JUCHBI, aJbJACTHIOB).

3aganue 2. [I[puMeHeHre 1eJUTI0I03bI.

3ananue 3. KauecTBeHHasl peaklus Ha KJacc aJlKEeHBI.

3amanue 4. Beraucnure MaccoByrO J0J1H0 3J1eMEeHTOB (%) B BEIIECTBE: B THAPOKCHUJIC KATBITUS
Ca(OH)2.
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