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PA3PABOTYMUK:

Amocosa HOyms Banepresna— mpenogaearens KPY Kotmacckoro dmmana ®T'BOY BO
«I'YMP® umenu anmupana C.O. Makaposay

Paboyas mporpamma obmeoGpasoBatensHoro yuebuoro mnpeavera BYIL04 Xumus
paspaboTaHa B cooTBercTBMM ¢ (elepanbHbIM TOCYJAapCTBEHHBIM 0OpPA30BATENEHBIM
crauaprom  COO, yrteepieHubiM [lpukasom  MuHHCTepCcTBAa 00pasoBaHMS U HAYKH
Poccuiicko#t  ®enepaumu ot  17.05.2012 Ne 413 ¢ M3MCHEHHAMH M JOIOJHEHHSIMH,
DenepanbHbM rocy/1apCTBEHHEIM obpasoBaTensHbM CTaHAAPTOM CpeIHEero
NPO(PECCHOHANBLHOTO 00pa3OBaHMs, YTBEPIKICHHEIM IPHKA30M Munncrepcrsa npocselieHus
Poccuiickolt ®enepanuu or 2 pmexabps 2020 r. N 691, mo cmeumansHoctH 26.02.03
Cynmosoxnenue, mpaMepHOH pabodell IporpaMmol 06Imeo6pa3oBaTe b O AUCHHIUTHHBL UL
Ipo(eCCHOHANBHEIX ~ O0PA30BATENBHEIX  OpraHM3aldii u  IloNOJKeHHeM 06 OCHOBHOI
00pasoBaTeNbHOM TporpaMme — MNporpaMMe MOATOTOBKH CIEIHAIHCTOB CPENHEro 3BEHa
(Tpuxas Ne 1034 or 31.08.2021r.), ¢ yuétom CrpaTerss paseutus Bocmuranus B Poccuiickoit
@eneparnun Ha epro a0 2025 roxa.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI

OBIEOBPA3OBATEJIbHOI'O YYEBHOI'O ITIPEJMETA
BYIIL.04 XUMMUS

1.1. Mecto Yy4eOHOro TipeaMeTa B CTPYKType OCHOBHOH mnpodeccHOHATbHOM
o0pa3oBaTeIbHON NPOTrPaAMMBbI

O6meoOpazoBatenbHbii  yueOHbI npenMer «bYIL.04 Xumus» sBisieTcss 00s3aTeabHON
4yacThio 00Ie00pa3oBaTeIbHOrO IMKIa oOpa3zoBarenbHON mnporpammsl CIIO B cooTBEeTCTBHM C
®I'OC CIIO no cnenunansHocTH 26.02.03 CynoBoxaeHueE.

1.2. Hean 1 miiaHupyemMble pe3yJibTaThbl 0CBOEHUS Y4eOHOI0 MmpeaMeTa:
1.2.1. Henu u 3aga4m y4eOHOro nmpeamera

Conepxanne TmporpamMMmbl 001Ieo0pa3oBaTenpbHOro yueonoro npeamera «bYIL.04 Xummusy»
HaNpaBJICHO HA JOCTH)KEHUE PEe3yNbTaToOB €€ M3y4eHHs B COOTBeTCTBUU ¢ TpeboBaHusiMu PI'OC
COO ¢ yuerom npodeccuonansuoii HampabieHHOCTH OI'OC CIIO wu Ha IOCTHXXKCHHE LeNed u
3a/1a4:

- ¢dopmupoBaHue y o0OydYaromMXCS TNPEICTABICHUS O XUMHYECKOHW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa KaK OCHOBBl IIPUHATHS pELIEHUN B JKU3HEHHBIX U
IIPOM3BOJICTBEHHBIX CUTYAIIHsIX, OTBETCTBEHHOTO MOBEJCHUS B PUPOTHOM Cpeie.

3agaun:

- copmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XHUMHUYECKHUX IPOLECCOB U
SBICHUNM B OKpYXKAIOLIEH Cpene, LEeJIOCTHOM HaydyHOM KApTUHBI MHUpa, B3aUMOCBS3M U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

- pa3BUTh YMEHHS COCTaBIIATH (POPMYJIBI HEOPTraHMYECKUX W OPraHMYECKUX BEIIECTB,
YpaBHEHHUS XHUMHUYECKHX peaklUUid, OOBICHATh HX CMBICI, HHTEPIPETUPOBATH PE3YJIbTAThI
XUMHYECKHUX IKCIEPUMEHTOB,

- copmMHupoBaTh HABBIKM MPOBEIEHUS MPOCTEHIINX XHUMHUYECKUX HKCIEPUMEHTaIbHBIX
UCCIIEIOBaHUN C COOIOACHNEM MpaBUil 0€30MacHOTO OOpalIeHUs C BEUIECTBAMHU U Ja00paTOPHBIM
00opy0BaHUEM;

- Pa3BUTh YMEHHs HCIOJNb30BaTh WH(POPMALMIO XUMHUYECKOTO XapakTepa U3 pa3iIMyHbIX
HCTOYHUKOB;

- cpopMHpOBATh YMEHUS MPOTHO3UPOBATH MOCIEACTBHUS CBOCH JESATEIBHOCTH U XHUMHUYECKUX
MPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIIECCOB,;

- c(hopMHUpOBaTh MOHUMAHNE 3HAYUMOCTH TOCTHKEHUH XUMUYECKON HayK! M TEXHOJIOTUH /ISt
Pa3BUTHS COIMATBLHOM M MPOU3BOJICTBEHHOM cep.

1.2.2. Ilnanupyemblie pe3yJbTAaThl 0CBOEHHSI 001Ie00Pa30BATEJbHOI0 Y4eOHOr0 MpeaMeTa B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHne yueOHbIN TpeaMeT umeeT npu GopmupoBanuu u pazsutun OK u T1K.



Koa n
HAHMEHOBaHMHE
GopmMupyembIx
KOMIIeTeHIIN it

Ilnanupyemblie pe3yabTaTbl 00y4eHUs
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CIIOCOOBI
3a7a4

pelieHus

npodecCHOHATBHON

JACATCIIBHOCTH
IIPUMCHHUTCIIBHO
Pa3INIHBIM
KOHTCKCTaM

K

B wacTtu Tpy10BOrO BOCIIUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAaHWE IICHHOCTH MaCTepCTBa,
TPYIOTIO0HE;

- TOTOBHOCTH K aKTUBHOM JIE€ATEIHLHOCTH TEXHOJIOTHYECKOM
51 COIUATILHOM HATIPaBIEHHOCTH, CIIOCOOHOCTH
UHUIUUPOBATH, IJIAHUPOBATh u CaMOCTOSATENIHHO
BBITIOJTHSATH TaKyIO JESTEIbHOCTD;

- HMHTEpeC K pa3IuuHbiM cdepam mnpodeccuoHaTbHON
JIeITEIIbHOCTH.

Osnanenue YHHUBEPCATbHBIMU
II03HABATEILHBIMH AEHCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE ICHCTBUS:

- CaMOCTOSITENFHO (OPMYIHPOBATh W AaAKTYaTH3UPOBATH
po0JIeMy, pacCMaTPUBAaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIA MPU3HAK MIIU OCHOBAHUS
JUTISl CpaBHEHUS, KJlacCu(UKaIUU U 0000IICHUS;

- ONpEeNeNsITh IeNn ACeSITeTbHOCTH, 33]aBaTh MapaMeTpsl U
KPUTEPHUU UX JTIOCTHIKCHUS;

- BBIABIATH 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBJICHUSX;

- BHOCUTh KOPPEKTHBBl B JI€ATEIBHOCTh, OIIEHUBATH
COOTBETCTBUE PE3yJIbTATOB IICJISAM, OIICHHBATh PUCKH
MIOCCACTBHI ACATECILHOCTH;

- pa3BHBaTh KpEAaTHMBHOE MBINUICHHE TIPH PEIICHUN
YKU3HEHHBIX TIPOOIIeM,;

0) 6a30BBIC UCCIIEAOBATEIBCKUE JCHCTBUS:

- BIQJeTh HaBbIKAMHU YYeOHO-HCCIEIOBATEIbCKON U

y4eOHBIMU

IMPOTUBOPCUMA B

- BJIAJIETh CUCTEMOW XMMHMUYECKHUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIOJIAralouye MOHATUSA (XUMUYECKUH DIEMEHT, aTOM,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIH
aTOMOB, WOH, MoJIeKyJa, BaJICHTHOCT,
AIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKUCIEHUS, XHUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BbEM, YIIIEpOIHBIH
ckener, (yHKIMOHANBbHAS TPYIIa, paaudKal, H30MEepHs,
M30MEpPbl, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YTIJIEBOJOPO/IBbI,
KHCIIOPOJI- W a30TCOJEPKAINEe COCTUHEHUS, OMOJIOTHYECKH
aKTHBHBIC BeIIECTBA (YIJICBOIBI, XHUPBI, OCIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BE€HO,  BBICOKOMOJICKYJISIPHBIE
COEUHEHUS, KPHUCTAJUIMYECKash pelIeTKa, TUIIbl XWMHUYECKUX
peakuuit (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, PEaKIMK HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, ANEKTPOTUTHYECKAS
JIUCCOLMAIs,  OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMHUYECKOM peakIui, XUMUYECKOE paBHOBECHE), TEOPUU U
3aKOHBI  (TEOpUS XHMHUYECKOTO CTPOEHUS OpPTaHUYEeCKUX
BeuiectB  A.M.bytnepoBa, Teopusi  AIEKTPOIUTUYECKOU
nyccounanuu, nepuoauyeckuit 3akon .M. MenneneeBa, 3aKoH
COXpaHEHHUs MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMHH, (AKTOJIOIMYECKHE CBEIECHHS O CBOMCTBax, COCTaBe,
MOJIydeHUH ¥ 0e30MacHOM  HWCIOJB30BAaHUU  BAKHEUIIUX
HEOPraHMYECKUX U OpraHWYeCKUX BEHIECTB B OBITY H
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

- yYMETb BBISABIATH XapaKTepHble MPU3HAKU U B3aUMOCBS3b
M3YYEHHBIX MOHSATUN, MPUMEHSITh COOTBETCTBYIOIIUE MOHSTHUS




MIPOEKTHOMN
npo0Jem;

- BBIABIATh  NPUYMHHO-CIECICTBEHHBIE  CBS3M U
aKTyaJu3upoOBaTh  3ajady, BBIJIBUTAaTh THUIOTE3y €€
pelleHusi, HaXOAUTh apryMEHThl [UJIs JIOKa3aTesIbCTBA
CBOMX YTBEPXKACHHWH, 3aJaBaTh MapaMmeTpbl M KPUTEPHUH
pelieHus;

- AQHAIM3UPOBAThH IOJIYYEHHBIE B XOJ€ PEIICHHS 3aJadu
pe3yabTaThl, KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- yMeThb TMEPEHOCUTh 3HAHUS B I[IO3HABATEIIbBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- YMEThb MHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX
o0Jacren;

- BBIABUTATh HOBBIE HWJIEH, TNpeUIaraTh OPUTHHAJbHBIC
MOAXObI U PEIICHHUS;

- CIIOCOOHOCTb HMX MCIIOJIb30BaHHUS B II03HABATCIHHON H
COIMAJIBHOM MPAKTUKE

ACATCIIbHOCTH, HaBbBIKaMH Pa3spCIICHUA

MpU  OMHCAaHUU CTPOCHUSI M CBOMCTB HEOPraHUYECKUX U
OpraHMYeCKHUX BEIIECTB U UX NPEBpAIICHUN; BbISABIATDH
B3aUMOCBSA3b ~ XMMHUYECKUX 3HAHUM C  TOHATHUSMU U
MPE/ICTAaBICHUSIMH JIPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- YME€Tbh HCMOJb30BaTh HANMEHOBAHUS XUMUYECKUX COCTMHEHUI
MEXKIYHAPOIHOTO COK03a TEOPETUUECKON M MPHUKIATHOU XUMHUHU
U TpUBUAIBHBIE HA3BaHHWS BaXXHEHIIMX BelIeCTB (ITUIICH,
aneTwieH, TraunepuH, ¢eHos, GopMalbaeTH, YKCyCHas
KUCJIOTa, TJWLWH, YrapHbli ra3, YIVIEKUCIbIA Ta3, aMMHak,
raieHasi W3BeCTb, HeEralieHas W3BeCTb, NUTbEBas coAa H

IPYTHX), COCTaBIIATH bopmybl HEOPraHUYECKUX U
OPraHWYECKUX BEIIECTB, YPAaBHCHHUS XHMHYECKUX PpEaKIIui,
OOBSICHATH  UX  CMBICH;  TOJTBEPXAAaTh  XapaKTepHBIC
XAMUYECKHE CBOIiCTBa BEIIECTB COOTBETCTBYIOIIMMH
BKCHepI/IMeHTaMI/I nu 3allncsIMu ypaBHeHI/Iﬁ XUMHNYCCKUX
peaKIuii;

- yMeTB yCTaHaBHI/IBaTI: HpI/IHaI[JIe)KHOCTB I/I?)y‘IeHHBIX

HEOPraHUYECKNX W OPTaHWYECKHUX BEIIECTB K OMpPEIACICHHBIM
KJIaccaM M TpynmaM COeMHEHUMN, XapaKTepU30BaTh UX COCTaB U
BOKHEHIIME CBOMCTBA; ONMPEAEIATh BUIbI XMMHUUYECKUX CBS3EH
(KoBajieHTHAsi, MOHHAs, METAJNIMYECKasi, BOJOPOAHAs), THUIIbI

KPUCTAJIMYECKUX  PELIeTOK BEUIECTB; KiIaccU(UIUpOBaThH
XUMHUYECKUE PEAKIINH;
- chopMupoBaTh MPE/ICTABIICHHUS: 0 XUMUYECKOU

COCTaBJIAIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUpA, POJIH
XMMHAW B TIO3HAHUM SABJICHUHA TPHPOIBI, B (HOpMHUPOBAHUH
MBIIUIEHUSIT M KYJIbTYPBHl JIMYHOCTH, €€ (YHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHUs] MPAKTHYECKHUX 3a]1a9
U OKOJOTMYEeCKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpeniE;

- yMeTb NPOBOAMUTH pPACUEThl MO XHUMHUYECKUM QopmyiaM H
YPABHEHUAM XHMHMUYECKHUX PpEaKIUid C  HUCIOJIb30BAHUEM
¢Gbu3NyecKux  BEIMYMH, XapaKTEepHU3YyIOIIMX BeElIecTBa C




KOJIMYECTBEHHOW CTOPOHBI: MAacChl, O0beMa (HOpPMaJbHBIC
YCIIOBHSI) Ta30B, KOJIMYECTBA  BEIECTBA;,  HCIIOJIH30BATh
CUCTEMHbBIE XMMHWYECKWE 3HaHUs IS TMPUHATHS PEHICHU B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMHU
U UX IPUMECHEHHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
CpeAcTBa  TOWCKA,
aHam3a u
UHTEPIpETANN
uHpopMaun u
nH(pOpMaIMOHHBIE
TEXHOJIOTHH ISt
BBITTOJIHEHUS 33724
npodecCuoHATBLHOM
JeSITeTbHOCTH

B 00nactu eHHOCTH HAYYHOTO MTO3HAHMS:
- cOpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKH U OOILECTBEHHOM

MPaKTUKH, OCHOBAHHOTO Ha  Juajore  KyJabTyp,
CIIOCOOCTBYIOIIIETO ~ OCO3HAHWIO  CBOET0  MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAaHHME  SA3BIKOBOM W  UYHUTATEIbCKOU

KYJIbTYpPbl KaK CpPEICTBA B3aUMOJCHCTBUS MEXKIY JIIOJAbMHU
Y TIO3HAHUS MUPA;

- OCO3HAaHUE  IEHHOCTM  HAy4yHOM  JESITEeIbHOCTH,
TOTOBHOCTb OCYIIECTBIISTh MPOEKTHYIO u
UCCJIEIOBATENbCKYIO JESATENIbHOCTh HHAWBUIYABHO U B
rpyIre.

OBnanenue YHUBEpPCATbHBIMU y4eOHBIMU

IIO3HAaBAaTCIIbHBIMHU ﬂeﬁCTBHHMHI
B) pabota ¢ nHpopMaIuei:

- BJAJAeTh HaBBIKAMU TOJYy4EHUS HHGOOpMAIMH U3
HUCTOYHHUKOB pasHbBIX THUIIOB, CaMOCTOSTEIIEHO
OCYLIECTBIIATh  IIOMCK, aHalu3, CUCTEMATU3ALMUI0 U

MHTEpIIpETalui0 UHPOPMALIUK PA3IUYHBIX BUIOB U (HOpM
IIPEJICTaBICHMUS];

- CO3/1aBaTh TEKCThl B Pa3IMUHBIX (opmarax ¢ y4eToMm
Ha3Ha4YeHHS UHPOPMAIIMU U LIEJICBOW ayAUTOPHH, BIOUpAs
ONTUMAJIEHYIO (POPMY MIpEICTaBICHUS U BU3yaIU3alluu;

- OLIGHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMAIUH,
€€ COOTBETCTBUE IIPAaBOBBIM M MOPAIBHO-ITUYECKUM
HOpMawm;

- YMETh TUTAHUPOBATh U BBITIONHATH XUMHUECKUN IKCIIEPUMEHT
(mpeBpailleHusT OpraHMYECKHX BEIIECTB MpPH HarpeBaHHH,
MOJIy4eHUE JTUJICHA W HM3yYCHHE €ro CBOWCTB, KAY€CTBEHHBIC
peakuuMyu Ha anbJIeruibl, Kpaxmal, YKCYCHYIO KHCJOTY;
JeHaTypanus OENKOB TpPU HArpEeBaHWU, IIBETHBIE pPEaAKIINH
OCJIKOB; TMPOBOAWTH PEAKIIUM HOHHOTO OOMEHA, OIpEeIeisITh
Cpeay BOIHBIX paCTBOPOB, KAUECTBEHHBIE PEAKIINH Ha CyIb(haT-,
KapOOHaT- U XJIOPUJ-aHMOHBI, HA KAaTHOH aMMOHUS; peularh
JKCIEpUMEHTANIbHBIE 3aJaud 1o TeMaMm '"Meramisl" wu
"Hemeramnsl') B COOTBETCTBHM C TIpaBUJIaAMH TEXHUKH
0€30MacHOCTH MPH OOpaIlleHHH C BEIECTBAMH U JIAOOPATOPHBIM
o0opy/noBaHUEM; TPEICTABISTh PE3YJNbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B OpMe 3alHCH YPABHEHH COOTBETCTBYIOIINX

peakuuii ¥ (QopMynHpoBaThb BBIBOJABI Ha OCHOBE 3THUX
pe3yibTaTOB;
- YyMeTh  aHAJIM3UPOBaTh  XHMHUYECKYyl0  HH(pOpmanuio,

MOJIy4aeMyl0 H3 PAa3HBIX HCTOYHUKOB (CPEICTB MAaCCOBOM
nHpopmanuu, cetb UHTEpHET U ApyTHEe);

- BIIQJICTh OCHOBHBIMU METOJaMH HAYYHOTO TIO3HAHUS BEIICCTB
U XUMUYECKUX  sIBICHUM  (HaOMIOJeHWE,  HM3MEpeHue,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

- YMETh MPOBOJIUTH pPAacyYEeThl MO XUMHUYECKUM (opmynam u
YpaBHCHHSIM XUMHUYECKMX PEAKIMi ¢ HUCHOJIb30BaHUEM
(GU3NYEeCKUX  BEIUYMH, XapaKTEePHU3YIONIMX  BEIIECTBA  C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, O0beMa (HOpPMalbHBIC
YCIIOBHSI) Ta30B, KOJIMYECTBA  BEIECTBA;  HCIIOJIH30BATh
CUCTEMHBIE XMMHWYECKWE 3HaHUS IS MPUHATHS PEHICHU B




- UCHOJNb30BaTh  CpEeACTBA  HMH()OPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHi1 B pelIeHuH
KOTHHUTHUBHBIX, KOMMyHI/IKaTI/IBHbIX nu OpI‘aHI/I3aI_[I/IOHHBIX
3a/1a4y ¢ coO0IeHUEeM TpeOOBaHUN IPTOHOMHUKH, TEXHUKH
0€30MacHOCTH, THUTHUEHBI, pecypcocOepekeHusl, PaBOBBIX

U OTHYCCKHUX  HOPM, HOPM  HH(POPMAIMOHHOM
0e30I1acHOCTH;
- BJIAJCTh HaBBIKAMH  PACIO3HABAHHWS H  3aIIUTHI

uHpopManuu, UHHOPMAIIMOHHON 06€30aCHOCTH JIMYHOCTH

KOHKPCTHBIX JKU3HCHHBIX CUTYallUsAX, CBA3aHHBIX C BCIICCTBAMU
" UX MPUMCHCHUEM

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

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTU U
CaMOOIPEEIEHHUIO;

-OBJIaJICHHE HaBBIKAMH yueOHO-UCCIIeIOBATENLCKOMH,
MIPOEKTHOM M COIMATILHOMN JIEATEIIbHOCTH;

OsgnagcHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) COBMECTHas ICSITCIIBHOCTD:

- IOHUMATh M UCMOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U
WHIUBUIYAILHON pabOTHI;

-  [pUHUMATh  LEJId  COBMECTHOM  JAESATEIbHOCTH,
OpraHU30BBIBATH W KOOPJIAWHUPOBATH JEHCTBUS TO €€
JIOCTHKEHUIO: COCTAaBIIATh IUIAH JEHUCTBUMN, paclpeneisaTh
polu ¢ y4eTOM MHEHHH Yy4YaCTHHKOB OOCYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJWHUPOBATH W BBIMOJIHATE PabOTy B YCIOBHSIX
peanbHOro, BUPTYaJILHOTO U KOMOWHHPOBAaHHOTO
B3aUMOJCUCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETMUECKOE MOBEJCHUE B

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

OsBnazeHue YHHUBEPCATHHBIMU PETYISTUBHBIMU
NIEUCTBUSIMU:

T') IPUHATHE ce0s ¥ IPYTUX JIOJICH:

- YMETh TUTAHUPOBATh U BBITIONHATH XUMHUECKUN IKCIIEPUMEHT
(mpeBpallleHusT OpraHUYECKHX BEIIECTB MpPH HarpeBaHHH,
MOJIy4eHUE JTUJICHA W M3y4YCHHE €ro CBOWCTB, KA4€CTBEHHBIC
peakuuyu Ha anbJIeruibl, Kpaxmal, YKCYCHYIO KHCJOTY;
JeHaTypanus OENKOB TpU HArpeBaHWUU, IIBETHBIC pPEaAKIINH
OCJIKOB; TPOBOAWTH PEAKIIMM HOHHOTO OOMEHA, OIpEeIeisITh
Cpeay BOIHBIX PAaCTBOPOB, KAUYECTBEHHBIE PEAKIIUH Ha CyIb(haT-,
KapOOHAT- W XJIOPUI-aHHOHBI, HA KAaTHOH aMMOHUS; peularh
JKCIEpUMEHTAIbHBIE 3aJaud 1o TeMaMm "Meramisl" u
"Hemeramnsl'') B COOTBETCTBHM C TIpaBUJIAMH  TEXHUKH
0€30MacHOCTH MPH 0OpaIlleHNH C BEIIECTBAMH H JIAOOPATOPHBIM
o0Opy/nOBaHUEM; TPEICTABISTh PE3YJIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B ()OpMe 3alHMCH YPABHEHH COOTBETCTBYIOIINX
peakuuii U (QopMynupoBaThb BBIBOJBI Ha OCHOBE 3THUX
pE3yNbTaToB




- IPUHUMATh MOTHMBBI U apryMEHTBl APYIHX JIOACH IpU
aHaAJIN3E PE3YJIbTATOB JICATEIBHOCTH;

- MpU3HaBaTh CBOE MPABO M MPaBO JPYIHX JIOACH Ha
OIIINOKH;

- paBBI/IBaTI: CHOCO6HOCTB IIOHUMATh MI/Ip C IIo3unuun
JPYTOro YeJIOBeKa

OK 07. | B o6macTi 3K0JIOTHYECKOTO BOCITUTAHUS - chopMHUpOBaTH MIPEJICTABICHUS: 0 XUMHYECKON
CopeiicTBOBaTh - chopMUPOBAaHHOCTH  DKOJOTHUECKOW  KYJIBTYPHI, | COCTABISIONICH €CTECTBEHHOHAYYHOW KapTUHBI MHpPa, POIHU
COXPAaHECHHIO IIOHMMAaHHE BIIUSTHUSA COLMAIIBHO-9KOHOMHYECKUX | XUMUM B TIO3HAHUM SBJIEHUH NpUpOAbl, B (OPMHPOBAHUU
OKpY’Karollen NPOIIECCOB HAa COCTOSTHUE TPHUPOJHOW W COLMAIBHOM | MBIIIJIGHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHON
Cpenel, Cpefibl, OCO3HAHUE TTI00aJIBHOTO XapakTepa HKOJOTUYECKUX | TPAMOTHOCTH, HEOOXOAMMOM AJIs PELICHUs IPAKTUYECKUX 3a1a4
pecypcocOepexkeHu | mpodiem; U DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
10, NPUMEHSATh | - IUIAHUPOBAaHWE W  OCYLIECTBJICHUE JICMCTBHl B | 3JOPOBBIO U MPUPOTHOMN CPEAE;
3HAHUSA 00 | OKpyKaroled cpee Ha OCHOBE 3HAaHUS  IleNiell | - yMeTh coOMIoaTh MpaBUiIa HKOJOTHYECKU IeNIeco00pa3HOro
WU3MECHECHNN YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; NOBEJICHUsI B OBITY U TPYIOBOM JEATENBHOCTH B IEJAX
KJIUMaTa, IPUHLMIBI | - AKTUBHOE HENPUATHE JEHCTBUI, NPUHOCALIMX BpEA | COXPAHEHUS CBOErO 3J0POBbS M OKpPY)KAIOIIEH NPUPOIHON
OepeKIMBOro OKpYXKarollen cpene; Cpelbl; YYMTHIBATh OIACHOCTb BO3JCHCTBHA Ha JKHUBBIC
IIPOU3BO/JICTBA, - YMEHHE IIPOrHO3UPOBATh HEeOJIaronpusATHBIC | OPTaHU3MBl  ONPENEICHHBIX  BEIIECTB, IOHHMAas  CMBICH
3¢ (deKTUBHO JKOJIOTHYECKHE IIOCIIEACTBHS IPEIIPUHUMAEMBIX | IIOKA3aTEIs IPEIEIbHON JOIIYCTUMON KOHIICHTPAauH
JIeCTBOBATH B | ACUCTBUN, IPENOTBpALIATh UX;
Ype3BbIYATHBIX - pacIIUpEHHE OIBITa JESATCIBHOCTH JKOJOTHYECKOU
CUTYaLUsAX HaIPaBJIEHHOCTH;

- OBJAJ€HHE HaBBIKAMU Yy4eOHO-UCCIIEOBATENIbCKOM,

IIPOEKTHOM U COLUATIBLHOMN NEATEIBHOCTU
K 1.3.| - TrOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U | - c(OPMHPOBAHHOCTb NPEACTABICHUNA: O XHUMHYECKOH
OKCIUTyaTUpOBaTh CaMOOIPEIEIICHHUIO; COCTaBJISIONICH €CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, POJH
CyJIOBBIE B wacTtu Tpy10BOro BOCIUTaHUS: XMMHAW B TIO3HAHUM SABJICHUNA TPHPOIBL, B (HOpMHUPOBAHUH
JHEPreTUYECKUE - TOTOBHOCTb K TPYyJy, OCO3HAHME LIEHHOCTU MAaCTEpPCTBA, | MBIIUIEHUS M KYJIbTypbl JIMYHOCTH, €€ (YHKIHOHAIBHON
YCTaHOBKH Tpyznosooue; IPaMOTHOCTH, HEOOXOMMOM JUIsl peIIeHus MPAKTHUECKUX 3a/1a4

- TOTOBHOCTh K aKTHBHOMN JIESTEIHLHOCTA TEXHOJOTHYECKON
51 COLTHAJILHOM HaIpaBJIEHHOCTH, CII0OCOOHOCTD
WHULIUUPOBATH, MIJIAHUPOBATH 51 CaMOCTOSITENBLHO

U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U MIPUPOTHOM Cpeie;
- BJIAJICHUE CHCTEMOM XUMHUYECKHUX 3HAHHH, KOTOpas




10

BBITIOJIHATD TAKYI0 JCATCIBHOCTD,
- HMHTEpeC K pa3IuuHbiM cdepam mpodeccruoHaTbHON

JeATEIbHOCTH.
B o0nacTtu 5K010rM4ecKoro BOCIUTAHUS:

- chOpPMHUPOBAHHOCTh  OJKOJOTHYECKOW  KYJIBTYPHI,
MOHUMAaHNE BIIUSTHUS COLIMATIbHO-3KOHOMHYECKUX

MPOLECCOB HA COCTOSIHHE MPUPOJHOM M COLHAIBHOMN
Cpelibl, OCO3HAHME II100aJBHOTO XapaKTepa 3KOJIOTHYECKUX

npobiewm;
- IUJIJAHUPOBAHUE M  OCYIIECTBICHHE JIEUCTBUM B
OKpyXarolllel cpeae Ha OCHOBE 3HaHUA  Lejel

YCTOMUYMBOTO pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HEINpUATHE JEHUCTBHUM, IPUHOCALIUX BpPEX
OKpYKaloIllei cpeje;

- YMEHHE IIPOrHO3UPOBATh
3KOJIOTHUYECKHE MIOCJIEICTBUS
JEHCTBUM, NIPENOTBPALLATD UX;

- paclupeHue OmbITa JEATEIBHOCTH SKOJOTMYECKOU
HaIPaBJIEHHOCTH;

OBnanenue YHUBEpCaIbHBIMHU
IIO3HABATEJIbHBIMU IEHCTBUSAMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOSITETIbHO (POpPMyTUpPOBaTh M aAKTyaIM3HUpPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE pE3YyJIbTAaTOB LENSAM, OLICHMBAThb PUCKH
MIOCJIEJICTBUM 1€ATEIHOCTH;

0) 6a30BbBIC UCCIICAOBATEIIBCKUEC NCHCTBUS:

HeOJIaronpusTHbIC
HpeATPUHIMAEMBIX

y4eOHBIMU

- BBIABIATH  IPUYMHHO-CIIEICTBEHHBIE  CBA3M U
aKTyaJIuM3UpoOBaThb  3aj1ady, BBbIABUIATb THUIIOTE3y €€
peleHus, HaXOAUTb apryMEHTHl [UIs J10Ka3aTelIbCTBa

CBOMX YTBEpXKACHHUH, 3aJaBaTb IAapaMeTpbl U KPUTEPUU
pelenus;

BKJIIOYAET:  OCHOBONOJIAralolMe  MOHATHS  (XMMUYECKUU
JNIEMEHT, aTOM, O3JIGKTPOHHAas o00oioYka aroma, S-, p-, d-
ANEKTPOHHBIC OPOHUTAIU aTOMOB, UOH, MOJIEKYJIa, BAJIEHTHOCTb,
3IEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHASI MAacca, MOJISIPHBI 00beM, yrIepOIHbII
cKeleT, (yHKIMOHANbHAs Trpynmna, paiukail, H30Mepus,
M30MEpbI, TOMOJIOTHUYECKUN psil, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJI- W a30TCOJEp KaIlhe COEAMHEHUS, OUOIOTUYECKU
aKTUBHBIC BelIecTBa (YrJeBOIbI, >KUPBI, OCNIKH), MOHOMED,
MOJIUMEDP,  CTPYKTYPHOE€  3BEHO,  BBICOKOMOJEKYJISIPHBIC
COCIMHEHUS, KPUCTAIUIMYECKAs] PEIIeTKa, THUMbl XUMHUYECKHX
peakuuit (OKHCITUTENbHO-BOCCTAHOBUTEIIbHBIE, 9K30-U
SHAOTEPMHUUYECKUE, PEaKIMu HOHHOTO OOMeHa), pacTBOp,
3IEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS
JUCCOLMAIUs,  OKUCIHUTENIb, BOCCTAHOBUTEIb,  CKOPOCTHb
XUMHUYECKON pPEaKIMh, XUMUYECKOE paBHOBECHE), TEOPHUH U
3aKOHBI  (TEOpUSI XUMHUYECKOIO CTPOCHHSI OPTaHMYECKHUX
BemiectB  A.M. byrtiepoBa, Teopusi 3IEKTPOIUTHUECKOU
auccounanuu, nepuoandeckuit 3akon .M. MenaeneeBa, 3aK0H
COXPAaHEHUS MAaccChl), 3aKOHOMEPHOCTH, CHUMBOJHYECKHH S3BIK
XUMHH, (AKTOJIOTUYECKHUE CBEIEHUST O CBONCTBaX, COCTaBe,
MOJIyYeHUH ¢  0O€30MacHOM  HCIOJBb30BAaHUM  BaKHEHIINX
HEOPTaHMYECKUX U OPraHUYeCKHX BEIIeCTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;

- c(OpMUPOBAHHOCTh YMEHHUW BBIABIATH XapaKTepHBIE
MPU3HAKA M B3aUMOCBSA3b HM3YUYEHHBIX TOHATUM, MPUMEHSTH
COOTBETCTBYIOIIME MOHITHUS IPU ONIMCAHUM CTPOEHUS U CBOWCTB
HEOPraHUYECKHX U OPraHUYECKUX BEILECTB U WX MPEBpAIlICHUII;
BBISIBIIATh B3aMMOCBSI3b XMMHWUYECKMX 3HAHUM C HOHATHUSAMU U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- c(hopMHUPOBAaHHOCTh YMEHUU HCIHOJB30BaTh HAUMEHOBAHMUS
XUMHUYECKUX COCTMHEHU I MEXKIYHapOIHOIO coro3a
TEOPETUYECKON U MPUKIIAJHON XUMHUH U TPUBUAJIBHBIEC HA3BaHUS
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- AHAJIM3UpOBATh IMOJNYYCHHLIC B XOJC PCHICHUA 3aJavu
pe3yabTaThl, KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTb,
IMPOTrHO3UPOBATH UBMCHCHHUC B HOBBIX YCIIOBHAX,

- yMeTh TEPEHOCUTh 3HAHHWS B TIO3HABATCIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEIEATEIILHOCTH,

- YMETh MHTETPUPOBATh 3HAHHS W3 PA3HBIX MPEIMETHBIX
oOJacreii;

B) pabota ¢ uHpopMaIuei:

- BIQACTh HaBBIKAMU TONyYeHUs WHPOpMAIUU U3
HCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSTEIBHO
OCYILECTBIISATh  IIOUCK, AaHaliu3, CHUCTEMATHU3ALUI0 U
WHTEpIpeTauio HHGOOPMAIIUU Pa3IMYHBIX BHIOB U (OpM
MIPECTaBIICHUS.

OBmageHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHU
JCUCTBUSIMU:

0) cOBMeCTHasl IeSITEIIbHOCTD:

- IOHUMAaTh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U
WH/IUBUYaJIbHOU paboTHI;

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

posiM C y4eTOM MHEHUW YYaCTHUKOB OOCYXIaTh
pe3yNbTaThl COBMECTHOU PabOTHI.

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 JIOAeH Ha
OLIMOKH

BOXHEHIINX BEIIECTB (ITHIICH, aleTHJICH, TIIHIEPUH, (EHOI,
dbopManbaeru, YKCycHash KHUCJIOTa, TJUIUH, yrapHbId ras,
YIJIEKUCIIBIA  Ta3, aMMMaK, TalleHas W3BECTb, HErameHas
U3BECThb, MUThEBAs COJA M JPYTUX), COCTaBIATH (OPMYIIbI
HEOPraHWYECKUX W OpPraHUYECKUMX BEUIECTB, YpPaBHEHHUS
XUMHUYECKHUX peakUui, OOBACHATH HMX CMBICI; MOATBEPXKIATh
XapaKTEepHbIE XUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH JKCIEPUMEHTAMHU M 3aIUCAIMU ypaBHEHMI
XUMHYECKUX PEAKIIUN;

- BJIAJ€HUE OCHOBHBIMM METOJAaMH HAYYHOIO ITO3HAHMS
BEIIECTB M XUMHUYECKUX SBJICHUN (HAONIOJCHUE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJIETUPOBAHHE)

[IK 3.2. CoOmronarh
MeEpBbI

- TOTOBHOCTb K CaMOpas3BUTHUIO, CaMOCTOSATCIBHOCTH U
CaMOOIIPCACICHUTO,

- c(hOpMUPOBAHHOCTh TPEJCTABICHUNM: O XUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAyYHOM KApTUHBI MMHpA, POJIU
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IIPEIOCTOPOKHOCTU
BO BpeMs IOTPY3KH,
BBITPY3KHU u
oOpareHus c
OIIACHBIMU u
BPEIHBIMU TIpy3aMHu
BO BpeMs peiica

B gactu Tpy10BOrO BOCIIUTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH MacTEepCTBa,
TPYIOTIO0HE;

- TOTOBHOCTh K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHUECKON
u colMaIbHOU HATPaBIEHHOCTH, CIOCOOHOCTh
WHUIIMMPOBATh,  IUIAHUPOBATH M CaMOCTOSITEIBHO
BBITIOJIHATD TaKYI0 JCATCIBHOCTD,

- HMHTEpeC K pa3IuuHbiM cdepam mnpodeccuoHaTbHON

JeSATEIbHOCTH.
B o0nacTtu 5K010rM4ecKoro BOCIUTAHUS:

- chOPMHUPOBAHHOCTh  OJKOJOTHYECKOW  KYJIBTYPHI,
MOHUMAaHNE BIIUSTHUS COLIMATIbLHO-3KOHOMHYECKUX

IIPOLIECCOB  HA COCTOSIHUE IPUPOJHONM M COLUAIBHOU
Cpezibl, OCO3HAHUE TTI00aJIBHOTO XapakTepa HKOJIOTHUYECKUX

npobiuewm;
- IUIJAHUPOBAHWUE M  OCYIIECTBICHHE JIEUCTBUM B
OKpYXarolled cpeae Ha OCHOBE 3HaHUA  LeJel

YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- AKTUBHOE HEINpUATHE JEHUCTBHUM, IPUHOCALIUX BpPEX
OKpYKalollleil cpee;

- yMeHue IIPOTHO3UPOBATh
JKOJIOTHYECKHE IIOCIIEACTBHS
JIEHCTBUM, NIPEAOTBPALLATD UX;

- paclMpeHHe OIbITa JEATEIBHOCTU JKOJOTMYECKOU
HaIPABJICHHOCTH;

OBnanenue YHUBEpCaIbHbIMHU
IIO3HABATEIILHBIMU IEHCTBUSAMU:

a) 6a30BbIe JOrMUYECKUE JICHCTBUSA:

- CaMOCTOSITEIbHO (DOPMYyIUpPOBaTh M aKTyalIU3HUpPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- BHOCHUTb KOPPEKTHBBl B J€ATEIBHOCTh, OLIEHUBATH
COOTBETCTBUE pPE3YyIbTAaTOB LEISAM, OLEHUBATb PHUCKU
MOCIIEACTBUM IEATENBHOCTH;

HeOJIaronpusTHbIC
HpeATPUHIMAEMBIX

y4eOHBIMU

XUMHUH B TIO3HAHWUU SIBICHUH TPHUPONABI, B (HOPMHPOBAHHUH
MBIIUICHUSIT M KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHUs] MPAKTHYIECKHUX 331ad
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIGHHUS K CBOEMY
3I0POBBIO U IPUPOTHON CpeIe;

- BJIAJICHUE CHCTEMOM XUMHUYECKHUX 3HAHHH, KOTOpas
BKJIIOYAET:  OCHOBONOJIATAIONIME  TOHATHS  (XMMHUYECKUH
AJIEMEHT, aTOM, OJJIEKTPOHHas o00oiodka aroma, S-, p-, O-
ANIEKTPOHHBIC OPOHUTATIU aTOMOB, UOH, MOJIEKYJIa, BAJIECHTHOCTb,
AJIEKTPOOTPUIIATENIBHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI MAacca, MOJISIPHBIH 00beM, yrIIepOIHbII
ckeneT, (yYHKIMOHAJIBbHAS TpyMnma, paaukaid, H30Mepus,
M30MEpbI, TOMOJIOTHUYECKUN psi, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCJIOPOJI- U a30TCOJEP)KAIINE COCTUHEHUS, OMOJOTUYECKH
aKTUBHBIC BelIecTBa (YrJeBOIbI, >KUPBI, OCIKH), MOHOMED,
MOoJUMeEp, CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAIUIMYECKAs] PEIIeTKa, THUIbl XUMHUYECKHX
peakuuii (OKMCTUTETbHO-BOCCTAaHOBUTEIHHBIE, JK30-U
SHAOTEPMHUUYECKHE, PEaKIUu HOHHOTO OOMEHa), pacTBOp,
BJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IIEKTPOJIUTUYECKAS
JTUCCOLMAIUs,  OKUCIHUTENIb, BOCCTAHOBUTEIb,  CKOPOCTHb
XUMUYECKON pEeakIMi, XMUMHYECKOE€ PaBHOBECHE), TCOPUU U
3aKOHBI  (TEOpUSI XUMHUYECKOIO CTPOCHHUSI OPTaHMYECKHUX
BeuiectB  A.M. byrtnepoBa, Teopus 3IEKTPOIMTHUECKON
nuccounanuu, nepuogndeckuit 3akon J[.M. MenzaeneeBa, 3aKkoH
COXpaHEHHUS MAacCChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK
XUMUH, (PAKTOJIOTHYECKHUE CBEIEHUS O CBOMCTBaxX, COCTaBe,
MOJIy4eHUH ¥  OE30MacHOM  HCIOJNB30BAHUHM  BaXKHEHIIIHUX
HEOPraHUYeCKNMX ¥ OPTaHMYEeCKUX BEIIECTB B OBITY H
MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;

- c(hOpMUPOBAHHOCTh yYMEHHUH BBISBISITH XapaKTEPHBIC
MPU3HAKA M B3aUMOCBS3b HM3YUYECHHBIX TOHATUM, MPUMEHSTH
COOTBETCTBYIOIIME MOHATUSA MPHU OMMCAHUU CTPOCHHS U CBOMCTB
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0) 6a30BbBIC UCCIICAOBATEIIBCKUEC NCHCTBUS:

- BBIABJIIAATH IMPUIUHHO-CJICACTBCHHBIC CBs3HU n
AKTYAJIM3UPOBATH 3aaavy, BbIJIBUT'aTh rumnoTresy c€cC
PEIICHM, HAXOAUTh AapryMCcHTbI [JIsA JOKa3aTcJIbCTBA

CBOMX YTBEpXKACHHUH, 3aJaBaTb IApaMeTpbl U KPUTCPUU
peleHus;

- AHAJIM3UpOBATh IMOJMYYCHHLIC B XOJC PCHICHUA 3aJavuu
pe3yabTaThl, KPUTHYECKH OIICHUBATh HMX JOCTOBEPHOCTb,
IMPOTrHO3UPOBATH UBMCHCHHUC B HOBBIX YCIIOBHAX,

- yMeTh TEPEHOCUTh 3HAHHWS B TIO3HABATCIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEIEATEIILHOCTH,

- YMETh MHTETPUPOBATh 3HAHHS W3 PA3HBIX IMPEIMETHBIX
oOJacreii;

B) pabota c nHpopMaIuei:

- BIQACTh HaBBIKAMU TONyYeHUs WHPOpMAIUU U3
HCTOYHHKOB pa3HBIX THUIIOB, CaMOCTOSTEIBHO
OCYILECTBIISATh  IOUCK, AaHalIu3, CHUCTEMATHU3aLUI0 U
WHTEpIpeTauio WHOOPMAIIUU Pa3IMYHBIX BHIOB U (OpM
MIPECTaBIICHUS.

OsmageHue YHUBEpPCATbHBIMU KOMMYHUKATUBHBIMHU
JCUCTBUSIMU:

0) cOBMeCTHasI 1€ TEIIbHOCT:

- IOHUMATh U HUCIIOJIB30BATh Hpel/IMYH_IeCTBa KOMaHI[HOﬁ 58
WHIUBUIYAIbHON pabOTHI;

-  TpUHUMATh  IEeJd  COBMECTHOM  JICSITEIIBHOCTH,
OpraHU30BBIBATL U KOOPAMHUPOBATH JEHCTBHUS 10 €€
JIOCTHKEHUIO: COCTAaBIIATh IUIAH JEHUCTBUMN, paclpenelisaTh

poIM C yY4eTOM MHEHMHA YYaCTHHKOB OOCYXIaTh
pe3yabTaThl COBMECTHOU PaOOTHI.

OBJIa,Z[GHI/Ie YHI/IBepCB..HBHBIMI/I perH}ITI/IBHI:IMI/I
NIEUCTBUSIMU:

T') IPUHATHE ce0sl ¥ IPYTUX JIOJCH:
- IPUHUMATh MOTHUBBI U apryMEHTBl JPYrUX JIOAeH Mpu

HEOPraHUYECKUX M OPraHUYECKUX BEILECTB U UX MPEBpAIlCHUII;
BBIABJIATH B3aHMMOCBSI3h XMMHYCCKHX 3HAHUM C TOHATHSIMH H
MPEACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- copMHUPOBAHHOCTH, YMEHHUH HCIOJIB30BaTh HAWMEHOBAHMS
XHUMHYECKHX COCIMHEHUI MEXyHapOJIHOTO coro3a
TEOPETUYECKON U MPUKIAJTHOW XUMHUHU U TPUBHAIbHBIE HA3BAHUS
BOXHEHIINX BEMIECTB (ITHJICH, AlETHIICH, TIIHIEPUH, (EHOI,
dbopmanibieTu, yYKCyCHas KHCJIOTa, TJIMIMH, YTapHBIA Tas,
YIJIEKUCHIBIA  Ta3, aMMHaK, TralleHas W3BeCTh, HeramieHas
W3BECTh, TMUTHEBAs COJla W JPYTUX), COCTaBIATH (HOpMYyIIbI
HEOPraHWYeCKUX U OPraHMYEeCKUX BEUIECTB, ypaBHEHUS
XUMUYECKUX PEAKIUH, OOBSICHATH MX CMBICI;, TMOATBEPKIAThH
XapaKTepHbIE XAMUYCCKHEC CBOIiCTBa BCIICCTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3alUCAMH YpaBHEHUU
XUMHYECKUX PEAKIIUN;

- BJIaJICHUE OCHOBHBIMH METOJAMH HAY4YHOTO IO3HAHUS

BEIIECTB M XUMHUYECKUX SBJICHUN (HAONIOJCHUE, W3MEpEHUE,
AKCTIEPUMEHT, MOJICITMPOBAHNUE);
- c()OPMHUPOBAHHOCTh ~ YMEHHH  COONIOATh  MpaBHIIA
AKOJIOTUYECKH IIeIeCO00pa3HOr0 TOBEAEHUS B OBITY U
TPYZIOBOM NIEATEILHOCTU B LIEJIAX COXPAHEHUsI CBOETO 370POBbS
U OKpYXaloled NpUPOAHON CpEIbl; YUYUTHIBATH OMACHOCTh
BO3JICUCTBUSl HA KUBBIE OPraHU3MBbI OMNPEICIICHHBIX BEIECTB,
MOHMMAsi CMBICII  [IOKa3aTelsl NOPEAcNbHOM  JONMyCTUMOM
KOHIIEHTpALIKI
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aHaJINn3¢ pe3y.]'IBTaTOB ACATCIIbHOCTH,
- MpU3HaBaTh CBOC MPaBO M IPaBO JPYIMX JIOACH Ha
OILINOKU
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2. CTPYKTYPA U COAEP)KAHUE OBILIEOBPA30OBATEJIbBHOI'O YYEBHOI'O

MNPEIMETA
2.1. O0beM yueOHOro npeaMera M BUABI y4eOHOI padoThI

Buna yueOHo# padoThI

O0BeM B yacax

O06beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 78
B T.4.

OcHoBHOE coaep:xkaHue 71
BT. 4..

TEOpPETHUECKOE 00yUeHre 42
ab0paTOPHBIE 3aHITHS 29
IIpodeccrnoHabHO-OPHEHTHPOBAHHOE COAEPKAHMNE 5
BT. 4..

TeopeThyYecKoe 00ydeHne 5
IIpome:xyTouHas arTecranus B popMme 1 pepeHIUPOBAHHOIO 2

3adyeTa
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2.2. TemaTHYeCKHii IUIAH U cojiep:KaHHe Y4eOHOI0 MpeAMeTa

HaumenoBanme Conep:xxanue ydyeOHOro marepuasa (0CHOBHOe 1 MPodeccHOHAIBLHO-OPUEHTHPOBAHHOE), OB LEM 1ACOB ®opmupyemble
pa3aesnoB u TeM JladopaTopHbIe 3aHATHUS, IPUKJIATHONH MOYJ/Ib KOMIIETeHIH U
1 2 3 4
Pa3zgen 1. OcHoBHBIC NOHATHS U 3AaKOHLI XUMUHU 2
Tema 1.1. OcHoBHOE coep:xkaHue 2 OK 01
OcHoBHBIE
MOHSITHS M 1. OcHoBuble noHsATHS XuMuU. BemectBo. AtoMm. Mosnekyna. XUMHUYECKUN 3JEMEHT. AJUIOTPONMSL. 1
3akonbl xumuu | [IPOCTBIE M CIIOXKHBIE BellecTBa. KayeCTBEHHBIM M KOJMYECTBEHHBIM COCTaB BEIIECTB. XUMHYECKUE
3Haku 1 popmynbl. OTHOCUTENBHBIE aTOMHAS ¥ MOJIEKYJIsipHast Macchl. KonmdecTBo BelecTsa.
2. OcHOBHBIE 3aKOHBI XUMHUH. CTEXHOMETpHs. 3aKOH COXPAHEHHUSI MacChl BEIIECTB. 3aKOH MOCTOSHCTBA 1
COCTaBa BEUIECTB MOJICKYJISIPHOM CTPYKTYphl. 3aKOH ABOTaJpo W CIEACTBUS U3 Hero. PacuerHbie
3a7a4M HAa HaXOXKICHUE OTHOCUTEIBHOM MOJIEKYJISIPHOM MAacChl, OMpPEAECICHUE MaCCOBOW JOJIH
XUMHUYECKUX HJIEMEHTOB B CJI0’KHOM BEIIIECTBE.
Pa3nea 2. OcHOBBI CTPOCHHUS BelleCTBA 6
Tema 2.1. OcHoBHoOe€ conepxxaHue 4 OK 01
Crtpoenue aToMOB
XHMHYECKHX 1. CoBpemennass mojnenb cTpoeHUs aToma. CHUMBOJUYECKUH S3bIK XUMUU.XUMHYECKHH DJIEMEHT.
37IEMEHTOB U DJekTpoHHAas KOH(urypamus aroma. Kinaccupukanuss XUMUYECKUX 3JIEMEHTOB (s-, P-, d-3ieMeHTHI). 2
npupoaa BajieHTHBIE ~ 3JIEKTPOHBI. BajieHTHOCTS. DJIEKTpOHHAsg  NpuUpoAa  XUMHUYECKOM  CBS3M.
XUMHYECKOI ONEKTPOOTPULIATENBEHOCTD.
CBSI3HM
2. Vlonnas xuMmuyeckasi cBsi3b. MOHHas CBsI3b Kak CBSI3b MEXKJYy KaTHOHAMH W aHMOHAMHU 3a CYET 2

ANEKTPOCTATUYECKOTO MpUTsKeHHs. Kiaccudukaiys MOHOB: MO COCTaBY, 3HAKY 3apsla, HATUIHIO
ruApatHoi o0osiouku. MonHBIe KpucTaumueckue pemeTkd. CBOWCTBAa BEIIECTB C MOHHBIM THIIOM
KPUCTAIUIMYECKOM PEIIETKH.

3. KoBaneHntHas xumuueckas CBSi3b. MexaHuW3M 00pa3oBaHMs KOBAJICHTHOH CBs3M (OOMEHHBIH WU
JTOHOPHO-AKIETITOPHBIN). DIIEKTPOOTPUIATEIFHOCTE. KOBaJeHTHBIC TONSIpHAS W HETOJISIPHAS CBSI3H.
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KpaTHOCTh KOBaj€HTHOM CBsI3U. MoJEKyJIspHbIE U aTOMHBIE KpHCTauIMueckue peuieTku. CBoiicTBa
BELIECTB C MOJICKYJISIPHBIMU M ATOMHBIMU KPUCTAJIIMYECKUMHU PEILIETKAMH.

4. Merannuyeckas CBsi3b. MeTauinueckass KpUCTAJUIMYECKasl PEIIeTKa U MeTauIMuecKass XUuMUYecKas
cBs3b. Du3nueckne CBOWCTBA META/UIOB. ATpEraTHBIE COCTOSHUS BEIIECTB W BOJOPOJIHASI CBS3b.
TBepmoe, xuaKoe U ra3000pa3HOE COCTOSHUS BemiecTB. llepexos BemecTBa U3 OAHOTO arperaTHOTOo
cOCTOsIHMS B ipyroe. BogopoaHas cBs3b.

Tema 2.2. OcHOBHOe coep:kaHue 2 OK 01, OK 02
epuognuyeckui
3AKOH U 1. Ilepuoamueckass cuctema xumudeckux dsyeMeHToB JI.MI. MenneneeBa. ®uznueckuil CMBbICI 2
nepuommueckas | [lepronudeckoro sakona JILU. Menneneesa. 3akOHOMEPHOCTH HM3MEHEHMS CBOHCTB XMMHHYECKHX
CHCTEMA 3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTBHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C IIOJIOKEHHEM
ynementos JI.M. | XuMudeckoro snementa B Ilepuopudeckoit cucteme. MupOBO33peHUECKOE M HayqHOE 3HAYCHHE
MeneeeBa Ilepuognueckoro 3axkona JI.MI. MenpneneeBa. Ilpornossr JI.MI. MenneneeBa. OTKpBITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB.
Pa3nen 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BelleCTB 12
Tema 3.1. OcHOBHOE co/lepKaHue 12 OK 01, OK 02,
Kaaccupuxanus, OK 04
nomenkaarypa u |1. IIpeamer neopranuyeckoit xumuu. Knaccudukanus Heopranuueckux Beiects. [IpocTbie 1 clioxkHbIE
CTpOeHHe BerecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELIECTB (OKCH/IbI, THAPOKCHUIbI, KUCIOTHI, coyn). B3aumocBs3b 2
HEOPraHMYeCKHX |HEOPraHHMYECKUX BELIECTB. ATperaTHble COCTOsHMA BemlecTBa. Kpucramindeckue M amopdHbIe
BeleCTB BELICCTBA.
2. Kucnotsl 1 ux cBoiictBa. KHCIOTHI Kak 31€KTPOIUTHI, UX KJIACCU(DUKALNSA IO PA3IUYHBIM TPU3HAKAM.
XUMHUYECKUE CBOMCTBAa KHUCIOT B CBETE€ TEOPUHU BJIEKTPOIUTHUYECKOW nuccormanuud. OcoOeHHOCTH 5
B3aMMOJICHCTBUSI KOHIICHTPUPOBAHHOM CEPHOM M a30THOW KUCIOT ¢ MeTauiamu. OCHOBHBIE CIOCOOBI
MOJIyYEHUs KUCTIOT.
3. OcHoBaHus M uX cBoWcTBa. OCHOBAaHUS KaK 3JEKTPOJMUTHI, UX KIACCUPUKALMS MO Pa3IMYHbIM 2

npu3HakaM. XUMUYECKHE CBOMCTBA OCHOBAaHUU B CBETE TCOPUU DIICKTPOJIUTUYECKON AMCCOLMALIMM.
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Paznoxxenne HepacTBOPUMEBIX B BOJIe OCHOBaHMM. OCHOBHBIC CTIOCOOBI TOTYYCHHS] OCHOBAHHIA.

4. Oxcuapl 1 ux cBoiicTBa. Coseobpasyromire U Heconeoopasyromure okcuapl. OCHOBHBIC, aM(OTepHBIE
U KUCJIOTHBIC OKCHJBI. 3aBUCHMOCTHh XapaKTepa OKCHJA OT CTENEHH OKHUCJICHHS OOpa3yIoIIero ero
MeTajia. XUMUYECKHE CBOMCTBA OKCHIOB. [loydenrne okcuaos.

JlaGopaTopHbie padoThI

JlaGopaTtopHnas padota Nel. M3ydeHne xapakTepHBbIX CBOWCTB KHUCIIOT U OKCHIOB.

JlaGopatopHas pabota Ne2. M3yueHne XxapakTepHbIX CBOICTB OCHOBaHHUN U COJICH.

Pasznen 4. Xumuuyeckue peakunu

Tema 4.1. Tunbl |OcHOBHOe colep:KaHUE OK 01
XUMHYECKHX
pearuun 1. Knaccudpukanuss ¥ TUIBI XUMUYECKUX DPEAKIMA C y4acTHEM HEOPraHMYeCKHX BemIeCTB. Peakimu
COCTMHCHMS, Pa3JIOKEHUs, 3aMmelieHus, obmeHa. CocTaBlieHHE ypaBHEHUN pEaKIUi COCIUHCHHSI,
pasnokeHus1, 3aMelIeHns, 00OMeHa, B T.4. peaknuii ropenusi. Katanutudyeckue peakuuu. O0patumbie u
HEOOpaTUMBIE PEaKITUH.
2. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ ypaBHEHHWS.  Peaknuu  OKUCICHHUS-BOCCTAHOBJICHHS.
Crenenb okucieHus. OKUCIUTENb U BOCCTAaHOBUTENb. COCTaBIEHHWE M YPAaBHUBAHUE OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUA METOJOM JJICKTPOHHOTro Oamanca. OKHUCIUTEIBHO-BOCCTAHOBUTEIHHBIC
peakiuu B TPHUPOJE, TMPOU3BOJCTBEHHBIX TPOIECCAX ¢ IKU3HEACATEIHBHOCTH  OPTaHU3MOB.
Knaccudukanus XuMu4ecKux peaxiiuid.
Pasznea 5. Kunernyeckue ¥ TepMOAMHAMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKNX PeaKkuni
Tema 5.1. OcHoOBHOe coep:xaHue OK 01, OK 02
Ckopoctb
XUMHYCCKUX 1. Cxopocths xumuueckux peakuuid. [loHATHE O CKOPOCTM XMMHYECKHUX peaklHid. 3aBUCHUMOCTh
peakiuii. CKOPOCTH XHMHUYECKHX PEAKIUNA OT PazIU4YHBIX (PAKTOPOB: MPUPOIBI PEArHPYIOIIMX BEIICCTB, HX

KOHIICHTpAIU, TCMIICPATYPbI, TIOBCPXHOCTHU COITPUKOCHOBCHHA U UCITIOJIB30BAHUSA KATAJIN3aTOPOB.
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XumMHuueckKoe
paBHOBecHe

OOparuMOCTh XUMHUYECKUX peaKiuii. XUMUYECKO€ PABHOBECHE W €ro CMEIEeHHE MOJ JCHCTBHEM
pasnuyHbIX (AKTOPOB (KOHIEHTpALMs peareHTOB MM MPOJYKTOB PEaKLMH, AABICHHE, TeMIeparypa)
JUIsL CO3/1aHMsI ONTHMAJIBHBIX YCJIOBUH IPOTEKAaHMs XUMHUYeCKuX mpoueccos. IIpunnun Jlelllarense.
DIIEKTPOIIHU3.

Pasznea 6. Boga. PacTtBopsl

TeMma 6.1. OcHoBHOE coep:kaHue OK 01, OK 02,
Bopa. PacTBopsbl. OK 07
Daextpoautuyec | 1. Bona. Boxusie pecypest 3emun. Pactopsl. PactBopenue. Bona kak pactBopuresb. PacTBOPUMOCTS
Kasi Jucconuanus | BEUECTB. 3aBMCUMOCTh PACTBOPMMOCTH TIa30B, JKUJIKOCTEH M TBEPIBIX BEUICCTB OT Pa3IMYHBIX
(hakTOpOB.
2. PacTBOpeHne kak ¢Gu3nKO-xuMHUeckuii mporecc. PactBopel. CriocoObl TPUTOTOBICHHUST PACTBOPOB.
PactBopumocTs. MaccoBast 1oyt pacTBOpeHHOro BemiectBa. (CMbICT TMOKazarenass MpeenbHO
JOMTYCTUMOM KOHIICHTPAIMU U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTHYECKON O€30MMacCHOCTH.
3. [IpaBuia 3KOMOTUYECKH 1€71€CO00Pa3HOT0 TOBEICHUSI B OBITY U TPYAOBOM NEATETHHOCTH B LETSX
COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXAIOIIeH IPUPOIHOI Cpelibl; OMAaCHOCTh BO3JACUCTBUS Ha KUBBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.
4. Teopus nsnekrponuTHueckoil aucconuanuu. MoOHBL. OIEKTPOIUTHI, HEBIEKTPOIUTHI. Peakiuun
noHHOro obmeHna. CocTaBlieHHE peaklUii HOHHOTO OOMEHa IyTeM COCTaBIIEHUS HX TOJHBIX U
COKpAlllCHHBIX MOHHBIX YypaBHEHHMH.  3aJaHusg Ha COCTaBJIIEHME HWOHHBIX peakuui. CreneHb
ANIEKTPOIUTHYECKOH nuccounanuu. CuibHbIE U ciaadble AMeKTpoanuThl. OCHOBHBIE MOJ0KEHUS TEOPUHU
ANEKTPOIUTHUECKON Tuccoruanuu. KucioTsl, OCHOBaHUS U COJIM KaK 3JIEKTPOJIUTHI.

Pasznea 7. Merasuisl 1 Hemerasuibl

Tema 7.1. OcHoOBHOe coep:xaHue OK 01, OK 02

DuU3nKo-

XUMHYCCKHE 1. Meramisl. Obuue puznueckne 1 XMMHUYeCcKHe cBOMCTBA MeTalioB. CIOCOOBI TTONTydeHus. 3HaYCHHE

CBOICTBA METaJJIOB U HEMETAJJIOB B MPUPOJIE U KU3IHEACITEILHOCTH YeIOBEKa U OPraHu3MoOB. MeTamioTepmusl.

METAJJI0B "

[TupomeTannyprusi, THMAPOMETAUIYprusi M diekTpoMeTaulyprus. CIulaBbl 4YepHblE W LIBETHBIE
Koppo3us MeTamioB: BUIbl KOPPO3UH, CIOCOOBI 3alIUTHl METAIIIOB OT KOPPO3UHU.
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HEMETAJJIOB 2. Hemeramnpl. O0mue ¢u3nyeckue W XMUMHUYECKHE CBOWCTBA HEMETAJUIOB. THUIUYHBIE CBOMCTBA
HemeramioB IV— VII rpymn. Krmaccudpukanmss u  HOMEHKIaTypa COEAMHEHUN HEMETaJlIOB. 2
KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B TIPUPOJIC.
Paznea 8. JlabopaTopHbIil NPAKTHKYM 10
Tema 8.1. OCHOBHOE COIepIKAHME 6 OK 01, OK 02,
Unentudpuxanns OK 04
Heopranuveckux | JlaGoparopHbie padoThI 6
BelleCTB
Jlaboparopnas padota Ne3. U3yduenrne ocoOEHHOCTEH XUMUYECKUX PEaKIIUU. 2
JlaGopatopuast padora Ned. HM3ydeHue KOpPpO3WHM METAIJIOB U CHOCOOOB 3allUThl METAJJIOB OT
KOPPO3HH. 2
Jlaboparopnast pabGora NeS5. Pacmo3naHue HEOPraHMYECKUX BEIIECTB METOJAOM XHMMHYECKOTO
sKcnepuMeHTa. MneHTHU(UKanMsg HEOPraHWYECKHX BEIIECTB C HCIOJIB30BaHUEM WX (HU3UKO- 2
XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX KaU€CTBEHHBIX PEAKIIHII.
Tema 8.2. OCHOBHOE COlep/KaHue 4 OK 01, OK 02,
HccnenoBanue OK 04
cBoiicTB pacTtBopoB| JlaGopaTopHblie padoThI 4
JlaGopaTtopnas pa6ota Ne6. [IpuroroBnenue pacTBopa 3aJaHHON KOHIIEHTparuu. OnpeaeieHne Cpesl
BOJIHBIX PacTBOpOB. PelieHre pacueTHBIX 3a7ad Ha HAXOXXJICHHE MAacCOBOW JOJTH PACTBOPEHHOTO 2
BEIIIeCTBa B pacTBOpE.
JlaboparopHass pabora No7. IIpuroroBiieHue cycreH3uH KapOoHaTa Kanbllusi B Boje. [lomydeHue 2
SMYJIBCUU MOTOPHOTO Maciia. O3HaKOMIJIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CHCTEM.
Pa3nen 9. CTpoeHue U CBOMCTBA OPraHU4YeCcKHX BellecTB 14
Tema 9.1. OcHoBHOE coep:xkaHue 2 OK 01
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Kaaccuduranus, | 1. [losnenue u pazButue opraHM4ecKor XMMHUM Kak Hayku. [Ipenmer opranndeckoi xumun. Mecto u
cTpoeHHe 1 3HAYEHUE OPTaHNYECKOU XMMHMH B CHCTEME €CTECTBEHHBIX HaYK.
HOMeHKJIaTypa | XMMHMUYECKOE CTPOEHHE KaK IMOPAJOK COEIMHEHHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJIEGHTHOCTH.
oprannyeckux | OCHOBHBIE MOJIO)KEHHUSI TEOPUU XUMHYECKOTO CTPOEHUsI OpraHnyeckux coennHennii A.M. bytneposa.
BeleCTB VYrnepoaHblii CKEJNET OpPraHu4ecKOW MOJEKYJbl. 3aBUCHMOCTb CBOMCTB BEHIECTB OT XHMHUYECKOTO
CTpOEHHUs MOJeKyn. M3omMepHst 1 U30MepBl.
[lonatue o ¢ynkunoHanpbHOM Trpynne. Paaukan. IlpuHIMNB KiaccuUKauu —OpPraHUYECKUX
CoeMHEHU. MexnyHapoaHas HOMEHKJIAaTypa MW IPUHLWINBI HOMEHKIATypbl OpPraHUYECKHX
COCIMHECHUM.
2. Knaccudukanusi peaknuii B opraHudeckod Xxumuu. Peaknum mpucoenuHeHHs (THIPUPOBAHUS,
raJIOT€HUPOBAHNS, THIPOraJlOTEHUPOBaHUsA, THaparanuu). Peakuny ortuiemieHus (IeruapupoBaHus,
JeTuporaJoreHupoBanus, Aeruapataiun). Peakunn 3amenmenus. Peakiuu nsomepuzanuu.
Tema 9.2. OcHOBHOe coep:kaHue OK 01, OK 02,
CpoiicTBa B - OK 04
OpTraHHYeCKHX 1. ®usuko-xMMHUYECKHE CBOWCTBA OPraHUYECKUX COCTUHEHHI OTIENbHBIX KJIAcCOB (OCOOEHHOCTHU
coeXHHeHuii Kiaccu(UKaMd M HOMEHKJIATYphl BHYTPH KJacca; TOMOJIOTMYECKHH psix u oOmas Qopmyna;

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

- TpeAenbHbIE YIIIEBOAOPOAbI (alKaHbl M IMKJIOATKaHbl). CBONCTBA MPUPOAHBIX YIJIEBOAOPOIOB,
HaxXOXJCHUE B IPUPOAEC M INPUMEHEHHE AaJIKaHOB; AJIKAHbl: TOMOJOTMYECKMH psl, H30MEpUs U
HOMEHKJIaTypa ajJKaHOB. XMMHYECKHE CBOMCTBA alKaHOB (METaHa, 3TaHAa): TOPEHHUE, 3aMeIleHHE,
pasiloKeHue, ACTUIpPUpOBaHME. ['OpeHHe MeTaHa Kak OJUH U3 OCHOBHBIX HCTOYHHMKOB TEILUIAa B
IPOMBIIIICHHOCTH U ObITy. [IpMeHeHMe ankaHoB.

— HeIpenenbHble (AJIKEHbI, AJIKUHBI M AIKaJAMEHbl) M apoMaTudyeckue yriaesopopoisl. ['openue
alleTWJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHU JJI CBAPKU U PE3KU METAIUIOB;

OtuneH, ero noaydeHue. ['oMmosiornueckuil psii, M30MepHUs, HOMEHKJIATypa alKEHOB. XHUMHUYECKHE
CBOMCTBA JTUJICHA: TOPEHHE, KAYECTBCHHBIC DPEAKLUH, TMaparauus, noaumepusanus. [Ipumenenue
JTUJICHA.

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

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

Apensbl. benszon. Xumuueckue cBoiicTBa OeH30ja: TOpEHHE, peakiMy 3aMelieHNs (TajJoreHUpOBaHue,
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HuTpoBanue). [I[pumenenne 6eH301a Ha OCHOBE CBOWCTB. [IpUpoIHbIE HCTOUHUKH YTIIEBOIOPOIOB.

- KHCIIOPOJICOIepIKAIIIE COeUHEHHS (CTUPTHI U (HeHOIIbI, KapOOHOBBIE KMCIOTHI U 3(UPBI, aIbJACTHIbI
U KETOHBI, XKUpPBI, yrieBoibl). [IpakTuueckoe NpUMEHEHHE ATHIICHIJIMKONS, TJIMLEpHHA, (eHoa.

[Ipumenenne ¢opManbaeruia, aneTanbAeTHaa, YKCYCHOW KHCIOTB. MpUIa Kak COJHM  BBICIIUX 2
KapOOHOBBIX KHCIIOT. Moto1ue CBOKWCTBa MblJa.
- a30TcoJep’Kalllhe COeqUHEHUS (aMUHBI M aMUHOKHUCIOTHI, Oenku). BbIcOKOMONEKyIsipHbIe
COeMHEHUS (CMHTETUYECKUE U OMOJIOTUYECKU-aKTUBHBIC). MOHOMED, MOIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepusanys 3TuaeHa Kak OCHOBHOE HaIlPaBJIEHUE €r0 UCIOJIb30BAHUS. 2
['eneTnueckas CBs3b MEXIYy KiIaccaMH OpraHMYecKux coenuHeHuid. [lonarue o0 azorcomepr amiux
COCIMHCHUSIX, OWOJIOTMYECKHM aKTHBHBIX BemecTBax (yrieBojaax, KUpax, Oenkax | Jp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, TOJIMMED, CTPYKTYPHOE 3BEHO).
Tema 9.3. OcHOBHOe coep:kaHue 4 OK 01, OK 02,
Unentudpuxanus OK 04
OpTraHHYeCKHX 1. buooprannueckue coenuHeHus. [IpumeHeHue u Ouosormueckas poJyib yriaeBonoB. OKucieHue
BeIecTB, HX VIIEBOMOB — HWCTOYHHMK DHEPrUU JKUBBIX oOpraHu3moB. OOjacTM NpPUMEHEHUsS aMHHOKHUCIIOT. 2
sHAYCHHE 1 [IpeBpamienuss OenkoB nuiIM B opranusme. buonormueckue ¢yHKuuu OenkoB. buonornueckue
NpHMeHenHe B ¢byHKIMK kUpOB. Poib oprannyeckoil XMMUM B peICHUH TPOOIIEM MUIIEBOI 0€30MacHOCTH.
OBITOBOI U 2 p . .
.| 2. Ponp opranndeckoil XMMUU B PEIICHUU MPOOJIEM HHEPreTHUECKON OE30MACHOCTH, B Pa3BUTHH
TTPOM3BOACTBCHHOH MEIUINHBI, CO3JJaHUH HOBBIX MaTEpHUaOB, HOBBIX UCTOYHUKOB SHEPTUU (aIbTepHATUBHBIE HCTOYHUKHU
ACHTCIBEHOCTH sHeprun). OnacHOCTh BO3/ICUCTBUS HA )KMUBbIE OPTaHU3Mbl OPIrAaHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB 2
uenoseKa (yrneBomopobl, CHUPTHI, (DEHONBI, XJIOPOPTaHWYECKHE IMPOU3BOJAHBIC, ANbAETHABI U [p.), CMBICI
MOKa3aTelsl MPeeabHO T0NYCTUMOW KOHIICHTPALIUH.
Pa3nes 10. JIaGopaTopHbIi NPAKTHKYM N0 HACHTH(PUKANMH OPraHNYeCKNX BellecTB 15
Tema 10.1. OcHOBHoOE coep:KkaHue 15 OK 01, OK 02,
Unentudpuxanns OK 04
JlabopaTopHbie padoThl 15
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OpPraHMYecKux
coeuHEeHu
OTAEJBLHBIX
KJIACCOB

JlaGopatopnass pabota Ne8. M3ydeHue xapakTepHBIX CBOICTB CHHPTOB, (PEHOJIOB, ANbIACTUIOB H
KapOOHOBBIX KHCIIOT.

JlaGopatopnas pabora Ne9. M3ydeHue XxapakTepHBIX CBOICTB yIJI€BOIOB.

JlaGopatopnas padota Nel0. M3ydeHnue xapakTepHbIX CBOWCTB OEJIKOB.

Jlaboparopnast padota Nell. M3yueHne XxapakTEepHBIX CBOMCTB MOJIMMEPOB U BOJIOKOH.

JlaGopatopnass pabora Ne 12. Pacno3HaBaHuWe OpPraHHMYECKUX COCTUHEHHUH METOJ0M XUMHUYECKOTO
JKCIEpUMEHTa (MPUMEHEHUE IIOJIyYE€HHBIX 3HAHMNH M HABBIKOB XUMHMUYECKOI'O HKCIEpUMEHTa IJis
Ka4eCTBEHHOI'O OIpeJIeJICHNUs BBIJAHHBIX 00Pa3lloB OPraHMYECKUX BEIIECTB).

IIpodeccnonabHO-OPHEHTHPOBAHHOE COAepPKaAHNEe (MPUKJIATHOH MOAYJIb)

Pa3nes 11. Xumusi B Npou3BOACTBEHHOM 1esITeIbHOCTH YeJI0BeKa

Tema 11.1. Xumusn
B
MPOU3BOJACTBEHHOI
JeSITeIbHOCTH
cTrapiuiero
TeXHUKA-
CyJ10BOAMTEJIS C
NpaBoM
IKCIIyaTaAlM U
CYI0BBbIX
JHEPreTUYecKuX
YCTAHOBOK

Coaep:xaHue NPUKJIATHOTO MOTYJIsI

1. Hogeilimmme MOCTHXKEHUS XHUMHUYECKOM HAYKH M XUMHUYECKOW TEXHOJOTud. Poib xXumMuu B
o0ecreyeHnn SKOJIOTUYECKOl, sHepreTuueckoi Oe3omacHoctu. IlpaBmma moucka W aHanmu3a
XMMHAYECKOM HHGOpMalMU W3 pa3iIM4YHbIX MCTOYHUKOB (HayyHass M y4yeOHO-Hay4yHas JIUTepaTypa,
cpeacTBa MaccoBOW MH(POpMaLUH, ceTh MIHTEepHEeT).

2. Ipuaiun paboThl 4eThIpeXTakTHBIX B ABYXTakTHBIX [IBC. [lonstne n tommme. CocTaB TOIUIMBA.
Hasnauenme wu cocraB Ta3opacmpeleNieHus CHUCTeMbl nau3eneid Ha cynHe. [IpeoOpa3oBaHue
MOTEHIMAIBLHON SHeprun sHepronocutens (tomiuea) B COY (ausensx) Ha cymne. ["azoo0pa3zoBaHwue
IpU CKUTAaHWU TOIUIMBA Ha cynaHe. DHeproHocurtenb. OBP peakuuu. DnexTpoHHBIE (HOPMYIIBL
Pu3nyecKrue 1 XUMHYECKHE CBOMCTBA JIEMEHTOB.

OK 01, OK 02,
OK 04, OK 07,
IIK 1.3

3. Tlomstme «rpy3». Kiaccudukammss Tpy30B TO pa3IMYHBIM TpPU3HAKaM. |paHCIIOPTHHIC
XapaKTePUCTUKU TPy30B. ['py30mepeBO3KH, OCYIIECTBISEMbIE MOPCKAM W PEYHBIM TPAHCIIOPTOM.
OcobeHHOCTH TPY30BBIX omneparuii HepreHaMBHBIX cynoB. Hedrenanusubie rpy3bl. HedTenpoayKkTh.

OK 01, OK 02,
OK 04, OK 07,
[IK 3.2
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Hed1b. Xumuueckue cBoiicTBa HEPTH.

IIpomeskyTounasi arrecTanus - U pepeHIIMPOBaHHBIN 3a4eT.

Bcero:

78
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3. YCJIOBUA PEAJIM3ALINN OBHIEOBPA30OBATEJIBHOI'O YYEBHOI'O
INPEJIMETA

3.1. Jlna peanuzanmuu TporpaMMbl Y4eOHOTO TIpeaAMeTa MPEIyCMOTPEH CIeayIolee
yue0HOe TTOMEIIEHUE!

- KaOuHEeT «DKOJIOTHYECKHE OCHOBBI MPHUPOAOIIONb30BaHus. OOmieoOpazoBaTeIbHbIE

TUCIUTUTAHBD.

Kabuner coorBercTByeT TpeOoBaHusAM CaHUTApHO-3MUAEMHUOIOIMUECKUX MpPaBHI U
HOPMAaTUBOB, OCHAIIIEH TUIIOBBIM O0OPYIOBAaHUEM, B TOM YHCIIE CHEIUATH3UPOBAHHON yueOHOMH
MeOeNnbI0 U CpelicTBaMH OOydYeHHMs, HEOOXOIUMBIMU JJIS BBITIOJTHECHUSI TPeOOBAaHWN K YPOBHIO
MOJATOTOBKH 00YJarOIINXCsl.

B xabunere mpemycMoTpeHO creayroiee 000pyaoBaHUE:

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

- KOMILJIEKT y4e€OHO-HATJISAHBIX MTOCOOMI: TaONHIIBI: CTPOEHHE aToMa YIJiepoja; METaH;
OyTaH; MPUPOIHBIN ra3 — XUMUYECKOE ChIPhE; ITHIICH; alleTUJICH; MTPOYKThl CHHTE3a HAa OCHOBE
aleTuiieHa; OEH30JI; MOJIY4YeHHE CHHTETHYECKOro Kaydyyka U3 HeTSHBIX Ta30B; cXeMa
TpyO4aTOil YCTAaHOBKH HJisi TEPEroHKH He(TH; OCHOBHOE CHIpbE I CHHTE3a MOJIUMEPOB;
IPOAYKTHI epepaboTku HedTH; 00pa3zoBaHKe BOJOPOIHBIX CBA3EH B MOJIEKyIaX BOJbI U CIIUPTA;
CTpoeHHe (eHOMa; CIUPTHI U aNbICTUIbI;, YCTAHOBKA JUJIS TOoMy4deHUs (eHoI(opMaTbIeTHIHON
CMOJIBI; TIOJIyY€HHWE U TPUMEHEHHE YKCYCHOMW KHUCIOTBI; OOpa3oBaHHE MaKpPOMOJIEKYJIbI
Kpaxmala; MpOAyKThl MepepadOTKU 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 kabunere mpeaycMOTpPEHBI CIEAYIONTNE TEXHUIECKIE CPEICTBA OOYICHHUS:

— MEepPCOHAIbHBIA KOMIBIOTED C JIMIIEH3MOHHBIM POTPAMMHBIM 00ECIIeUeHUEM;

— TEJIEBU30D;

— BUJICOMarHuTo(oH;

— JIOKallbHasi KOMITBIOTEPHASI CETh.

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

3.2. UndopmanmnoHHoe obecriedeHre peaan3anun NporpaMmmbl

3.2.1. OcHOBHBIE YJIEKTPOHHBIE H3TAHUS

1. Xumus. bazoseiii ypoenb. 10 kmacc : yuebnuk / Epemun B.B., Ky3smenko H.E.,
Tepenun B.U., Ipoznos A.A., Jlyaun B.B.; mox pen. Jlyauna B.B. - 8-e u3z., crepeorurnHoe -
Mocksa : U3parensctBo "l[Ipocsemenne", 2022. - 208 c¢. - ISBN 978-5-09-099533-7. - Tekcr :
JJIEKTPOHHBIN.

2. Xumus. bazossiii ypoBenb. 11 kimace : yuebnnk / B. B. Epemun, H. E. Ky3smenko, 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. lonoJHATEIbHbIE HCTOYHHUKH
1. l'a6puensu, O. C. Xumus. bazosslit ypoBenb. 10 kiacc : yue6nuk / O. C. ['abpuensH. -
5-e m3x., nepepadorannoe - MockBa : MznatenbctBo "Ilpocsemenne", 2022. - 192 c. - ISBN
978-5-09-099538-2. - TekcT : AIMEKTPOHHBIN.
2. Tl'abpuensn, O. C. Xumus. ba3zossrii ypoBensb. 11 knacc : yue6nuk / O. C. ['abpuenss. -
8-e u3n., crepeorunHoe - Mockga : U3parensctBo "[IpocBemenue”, 2022. - 224 c. - ISBN 978-
5-09-099539-9. - TekcT : AIeKTPOHHBIH.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB
OCBOEHUMAOBIIEOBPA3ZOBATEJIBHOT'O YYEBHOTI'O ITPE/IMETA

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

Oo0masi/npogeccuoHaIbLH Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
asi KOMIeTeH U
OK 01. Bri6upats | P 1, Tema 1.1. Texkymuit KOHTPOJIb B popme:
ciocoObl  pemrenust 3amad | P2, Temsr 2.1, 2.2. — TECTUPOBAHME;
HpO(beCCHOHaHBHOﬁ P 3, Tema 3.1. — yCTHbII71 OIIpOC;
JIESITETbHOCTH P 4, Tema 4.1. —  THChMEHHAas TPOBEPKA,
IIPUMEHUTEIILHO K | PS5, Tema 5.1. —  OLIEHKA BBIOJIHEHHS
pas3IMYHBIM KOHTEKCTaM P 6, Tema 6.1. 11a6OPaTOPHBIX PadoT.
P7, Tema7.1. IIpomexxyTounass arrectauus B
P 8, Temsr 8.1, 8.2. dopme:

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

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

OK 02. Hcnoomn3oBats | P 2, Tema 2.2.
COBPEMEHHBIE cpenctsa | P 3, Tema 3.1.
IIOMCKA, aHaInu3a nu|P5, TemaS5.1.
UHTEPIIPETALMH P 6, Tema 6.1.
uHpOopMaIuu u|P7 Tema7.1.
nH(pOpMaIMOHHBIE 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. Dddexrusno | P 3, Tema 3.1.
B3aHMOJICHCTBOBATh u | P8, Temsr 8.1, 8.2.

paboTaTh B KOJUIGKTHBE M
KOMaH/Ie

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

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

OK 07. CopgeiicTBoBaTh
COXPAaHEHMIO OKpYXKarolen
Cpenbl,
pecypcocOepeKeHHIO,
OpPUMEHSATh  3HaHUA 00
M3MEHEHUU KJIuMarTa,
MPUHLIMIBL  OEpekIMBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO EUCTBOBATH
B Ype3BbIUYANHBIX
CUTYaIUAX

P 6, Tema 6.1.

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

[IK 1.3. DkcnmyatupoBaTh
CYJIOBbIE YHEPreTUYECKHE

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

— muddepeHIpOBaHHBIN 3a4eT
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YCTaHOBKHU
IIK 3.2. Cobmomate mepst | P 11, Tema 11.1 (IT-o/c).
NPEIOCTOPOIKHOCTH BO

BpeMsi IOTPY3KH, BBITPY3KU
1 OOpalleHus: ¢ OMAaCHBIMH
U BpPEIHBIMH TpPy3aMH BO
BpeMms peiica
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B
®egepanbHOE ATEHTCTBO MOPCKOI0 H PEYHOI0 TPAHCIIOPTA
DenepajibHOE TOCYAAPCTBEHHOE OI0I2KETHOE 00pa30BaTe/ibHOE YUpexKIeHue
BbICIIEr0 00pa30BaHUsA

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

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

KOMIIJIEKT KOHTPOJIbHO-OIIEHOYHbBIX CPEACTB
ITO OBIIEOBPA3OBATEJIBHOMY
YYEBHOMY IIPEJMETY

BbYIIL.04 XUMMUS

ITPOI'PAMMBI ITIOATI'OTOBKHU CIIEUAJIUCTOB CPEJHEI'O 3BEHA

M0 CNeNHAJIbHOCTH
26.02.03 CYJOBOXJIAEHHUE

KBAJTM(PUKALMS

CTAPIINI TEXHUK-CYJOBOJUTEJD
C IPABOM YKCILTYATALIMU CYJOBBIX SHEPTETUYECKUX YCTAHOBOK

r. Kotraac
2024
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COT'JTACOBAHA
3amMecTHTeNs AUPEKTOpa 1O yuebHO-
MEeTOoAHYeCcKOl pabore (uinana

H.E. I'nanennesa

Lo <L 2044

OJOBPEHA
Ha 3ace/laHHH [UKITOBOH KOMHCCHH
MAaTEMATHYECKHX H €CTECTBEHHOHAYYHEIX
JHUCIUITITHH
Tpotoxon ot # .cv 2044 Ne §

Ilpencenarens C H.H. Cy66oTina

PA3PABOTYHK:

Amocosa FOnus BanepreBna— mnpenomasarens KPY Kotiacckoro pumiana ®I'BOY BO
«'YMPO umenn agmupana C.0. Makapopay

KommiekT KOHTPOIBHO-OUEHOUYHEIX CPEJICTE 10 yuebnomy npeamery BYTL.04 Xumms
paspabotan B coorBeTcTBHE ¢ DesepansHbmM TOCY/1apCTBEHHEIM 00pa3oBaTeNbHBIM CTAHAaPTOM
COO, yrsepxnenusv Ilpukasom  Munucrepersa ofpasoBanns M Haykw Poccuiickoit
OQepepanmn ot 17.052012 Ne 413 ¢ usMeHeHHSIMH W JononHeHHAMH, ®ejepanbHEIM
TOCY/apCTBEHHBIM 00Pa3s0BaTENbHBIM CTAHAAPTOM CPEIHENO PO(ECCHOHANBHON0 0bpasoBaHus,
YTBEPXIEHHBIM IPHKa30M MHHHCTepCTBa MpocBeleHus PoccHiickoit Pepepaunn ot 2 nexadps
2020 r. N 691, mo cretnansroctr 26.02.03 Cymosoxienne, paboueli nporpamMmoit yueGHoro
npeamMerTa.
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COJEPKAHUE
MMACIIOPT KOMIUIEKTA KOHTPOJILHO-OIIEHOUHBIX CPE/ICTB
KOJU®UKATOP OLIEHOUYHBIX CPEJICTB
CUCTEMA  OLIEHKM  OBPA3OBATEJBHBIX  JOCTVKEHUI
OBYYAIOIIMXCS [10 KAYXJIOMY OLIEHOUHOMY CPEJICTBY
BAHK KOMIIETEHTHOCTHO-OLIEHOUHBIX MATEPHAJIOB JIJIS

OLIEHKM YCBOEHHS PABOYEM IIPOTPAMMBI  YYEBHOI'O
[MPEAMETA

31
42

43

46
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1. MACHHOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHbIX CPEJICTB
11O YYHEBHOMY IIPEJIMETY
BYIL.04 XUMUA

1.1. Ob6aacTh NpUMeHEeHHsI KOHTPOJIbHO-OLEHOYHBIX CPeICTB

KontponbHo-onienounsie cpenactBa (KOC) sBisitoTcs 4acThi0O  HOPMATHBHO-
METOJUYECKOr0 00eCTeueHusl CUCTEMbl OIICHUBAHUS KayecTBa OCBOCHHS O0Yy4YaIOLUUMUCS
IporpaMMbl MOJATOTOBKH CIELUAIMCTOB CpPEAHEro 3BeHa mo creuuansHoctu 26.02.03
CynoBosx/ieHre 1 00ecreurBaloT MOBBIIIEHUE KauecTBa 00pa30BaTEIbHOTO IIpoIiecca.

KOC mno yuebHOMYy mpeamery  TpencTaBisieT co00il  COBOKYIMHOCTh
KOHTPOJIMPYIOIIUX MaTepHalioB, MpeIHa3HAYCHHBIX ISl U3MEPEHUS] YPOBHS TOCTHKEHUS
00y4aromuMCsl YCTAaHOBJICHHBIX Pe3yJbTaTOB O0YUYECHHUSI.

KOC no yue6HOMY mpeaMeTy UCIONb3YETCs MPH MPOBEJACHUN TEKYIIET0 KOHTPOJIS
yCIIEBa€MOCTH M TNPOMEXKYTOYHOH  arrecrauuu  oOydalomuxcs B BHJC
nudepeHITMPOBaHHBIN 3aUeT.



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

IInanupyemMsble pe3yJbTaThl 00yUeHHs

Oo0mue

IIpeamernbie

OK O01. Brpibupars

CII0COOBI
3a1aq

peleHus

npodeccroHabHOM

JCATCIIBHOCTH
MNPUMCHUTCIIBHO
Pa3sIn4YHbBIM
KOHTCKCTaM

K

B wactu Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHWE IICHHOCTH MAacCTepCTBa,
Tpynomooue;

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

- UHTEpEC K pa3Iu4HbIM cdepam MnpodheccHoHAIbHOM
JEeITECILHOCTH.

OBnagenue YHHUBEPCATHHBIMU
MMO3HABATENLHBIMH JECHCTBHSIMM:

a) 0a30BbIC JJOTHYECKHUE ICHCTBUS:

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

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

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

- BBUIBIATH 3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SIBIICHUSX;

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

- pa3BHUBAaTh KpPEATUBHOE MBIIIICHUE TMPU PEHICHUH

y4eOHBIMU

MPOTUBOPEYHUS B

- BJIAQJETh CUCTEMOW XMMHUYECKHUX 3HAHUW, KOTOpas BKIIFOYAET:
OCHOBOTIOJIATAIONINE TIOHATHUS (XMMHUYECKUU DIIEMEHT, aToM,
9JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3J1eKTpOHHBIE OPOUTAIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIEHUS, XHMHYECKas
CBsI3b, MOJIb, MOJISIPHASE Macca, MOJSIPHBIA 00BEM, YIIIepOIHBIHA
CKeJeT, (yHKIMOHAIbHAs TpyIa, paadKall, H30MepHs,
M30MEphI, TOMOJIOTHYECKUN psiZl, TOMOJOTH, YIIE€BOAOPOJHI,
KHUCJIOPOJI- W a30TCOJIEpIKalllie COEOUHEHHS, OMOJIOrHYecKH
aKTUBHBIE BemlecTBa (YIJIEBOMABI, KHPBI, OENIKH), MOHOMED,
NOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS, KPUCTAJUIMUECKAss PEIIeTKA, THUIbl XUMUYECKUX
peakiui (OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE, 3K30-U
OHIOTEPMUYECKUE, PEAKIMd HOHHOrOo oOMEeHa), pacTBOD,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS
JIUCCOIMAIUs,  OKUCIUTENb, BOCCTAHOBHUTENIb,  CKOPOCTh
XUMHYECKON peakluu, XMUMHYECKOe DPaBHOBECHE), TEOPHUH U
3aKOHBI  (T€OpHUs] XUMHUYECKOTO CTPOCHHUSI OpPTraHUYECKUX
BemectB  A.M.BytiepoBa, Teopus  DJIEKTPOJTUTHUYECKOMN
auccouranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3ak0H
COXpaHEHUsSI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK
XUMHUH, (HAaKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAaX, COCTAaBe,
MOJlyueHUn ¥ 0e30MacHOM  HCIHOJB30BAHWU  Ba)KHEMIINX
HEOPTraHMYECKUX U OPTraHWYeCKUX BEIIECTB B OBITY W
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KU3HEHHBIX TIPOOIIEM;

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

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

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

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

- yMeTh TMEPEHOCUTh 3HAHHUS B TO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

- yMETh MHTETPHPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX
o0acTe;

- BBIIBUTATh HOBbIE HJIEW, NpeIaraTb OpPUTMHAJIbHBIC
MOXOJIbI U PEIICHUS;

- CIOCOOHOCTh HMX HCIOJIb30BAaHUS B IMO3HABATEIbHOU U
COLIMAJIBHOM ITPAKTUKE

MPAKTUYECKOHN JESITeTbHOCTH YeJIOBEKa;

- YMEThb BBIBIIATH XapaKTEpPHbIE MPU3HAKK U B3aUMOCBS3b
W3YYEHHBIX MOHATUH, MPUMEHSITh COOTBETCTBYIOIIME MOHSTHUS
IpU ONHCAHUM CTPOEHUS M CBOMCTB HEOPraHWYECKUX U
OpraHMYECKHUX BEIIECTB M WX MPEBpAIICHUM; BBISBIATDH
B3aUMOCBSI3b ~ XMMHUYECKHX 3HAHMM C  TOHATHSIMU U
MPEJICTAaBICHUSIMUA IPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- YMETb UCTOJIb30BATh HANMEHOBAHUSI XUMUYECKUX COCIMHEHUM
MEXKIYHapOAHOTO COK03a TEOPETUUECKON M MPUKIATHON XUMHH
W TpUBHAJIbHBbICE Ha3BaHUS BaXHEHIIMX BEUIECTB (STHUJIEH,
aleTuseH, TaulepuH, ¢eHoyn, GopManbaeTul, YKCyCHas
KUCJIOTa, TJMUWH, YTapHbIA Tra3, YIJIEKHUCIbIA Ta3, aMMHaK,
raiieHasi HM3BeCTb, HEralieHas W3BeCTb, IMUTbEBasg cOAa W

JIpYTHX), COCTaBJISITh bopmyIbI HEOpPraHU4EeCKUX "
OpPraHMYEeCKHX BEIIECTB, YPABHEHUA XHUMHUYECKHX PEAKIIHM,
OOBSICHATh ~ HMX  CMBICH;  IOATBEPXKAATh  XapaKTEpHBIE
XUMHYCCKHE CBOMCTBa BEIIIECTB COOTBETCTBYIOLIUMH
SKCIIEPUMEHTAMU W 3alUCSIMUA  YPaBHEHUH  XUMHUYECKUX
peaKLuii;

- yMETh yCTaHAaBJIMBAaTh IMPUHAMIEIKHOCTh  H3YYECHHBIX

HEOPraHWYECKUX M OPraHHYECKHX BEIIECTB K OIPEICICHHBIM
KJIaccaM U rpyniaM COeAMHEHHM, XapaKTepru30BaTh UX COCTaB U
BAKHENIIME CBOMCTBA; ONPEAENATH BUIAbI XMMUYECKUX CBSI3EU
(KkoBajieHTHAsi, MOHHAS, METAJUTMYECKasi, BOIOPOIHAsS), THUIIbI

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

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

- yMEThb NPOBOAUTH pacyeThl MO XUMHUYECKUM (opmynam u
YpaBHEHUSM XHMHMUYECKMX pEaKIUl C  HCHOJIb30BAaHUEM
bu3nYeCKUX  BEIMYUH, XapaKTEpU3YIOIIUX  BeEllecTBa C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, O0beMa (HOpPMaJlbHBIC
yCIIOBUSI) Ta30B, KOJMYECTBA  BEIIECTBA;  KCIIOIb30BATh
CHUCTEMHbIE XUMUYECKHUE 3HaHUS JUIsl NPUHSATHS pPEIICHU B
KOHKPETHBIX )KM3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX C BEIIECTBAMU
U UX PUMEHEHHEM

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

B 00nacti neHHOCTH HAYYHOTO MTO3HAHUS:
- ¢(OpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U OOILECTBEHHOM

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

- COBEpILUICHCTBOBAHHUE  S3BIKOBOM H  YHMTATEIbCKOU

KYJIbTYPbl KaK CPEJICTBa B3aUMOJCHCTBUS MEXIY JIIOJAbMHU
Y TIO3HAHMSI MHPA;

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

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU

IIO3HaBATCIIbHBIMHNU HeﬁCTBHHMHZ
B) pabota ¢ uHpopmaIuei:

- BJaJAeTh HaBBIKAMU TOJY4YeHUS HH(opManmuu u3
HUCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSTEIIBHO
OCYLIECTBJIATh IIOMCK, aHalIu3, CUCTEMATU3ALMI0 U

MHTEpIpeTaluio UHPOpPMALIUKU PA3IUYHBIX BUJIOB U (HOpM

- YMETh TUIAaHUPOBATH U BHITIONHATH XUMHUYECKUN HIKCIIEPHUMEHT
(mpeBpallleHusi OpraHMYECKUX BEIIECTB MPU HArpeBaHUH,
MOJTy4YeHUE STUJICHA M M3YYCHHE €r0 CBOWCTB, KaueCTBEHHBIC
peakuMd Ha albJETHJAbI, Kpaxmall, YKCYCHYIO KHCJIOTY;
JneHatypanust O€NKOB TIpU HAarpeBaHWU, I[BETHBIC PEAKITUU
OCJIKOB; TMPOBOAWTH PEAKIMH HOHHOTO OOMEHa, OIpenesITh
Cpeay BOIHBIX paCTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha CyIb(aT-,
KapOOHAT- U XJIOPUI-aHMOHBI, HA KAaTHOH aMMOHHS; peulaTh
AKCIIEpUMEHTANIbHBIE 3a/7auyu 1o TeMaM "Meramisl" U
"Hemeramnsl") B COOTBETCTBHMM C TIpPaBWJIAMH TEXHUKH
0€30IaCHOCTH MPH 0OpaIlleHUH C BEIECTBAMHU U JIAOOPATOPHBIM
o0opy/sOBaHUEM; TPEICTaBIATh PE3yNbTaThl XHUMHUYECKOTO
DKCIIEPUMEHTa B )OpME 3alHCH YPABHEHHI COOTBETCTBYIOLIUX

peakuuid M (QopmMynIHpoBaTh BBIBOABI HAa OCHOBE JTHUX
pe3yabTaTOB;
- yMeThb  AaHaJM3UpPOBaTh XHMMHYECKYI0  HH(OpMALHIO,

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

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

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

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

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

KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX n OpFaHI/I3aLII/IOHHBIX
3a/1a4 ¢ coOI0ICHUEM TPeOOBaHUN IPTOHOMHUKH, TEXHUKU
0€30MacCHOCTH, THTHUEHBI, PEeCcypcocOepeKeHus, MPaBOBBIX

U OTHYECKHUX  HODPM, HOPM  WH(OPMAIUOHHOM
0C30IMacHOCTH;
- BJIaACTh HAaBBIKAMH  pACIlO3HABAHHMS W  3aIHUTHI

uHpopmanuu, HHGOpPMaITMOHHON 6€30aCHOCTH JTIMYHOCTH

AKCIEPUMEHT, MOJICITUPOBAHHE);

- YMEThb NIPOBOJUTH PACUYETHl IO XUMHUYECKUM (opMyaam Hu
YPaBHEHHSIM  XHMHUYECKHX pPEaKIHd C  HCIOJIb30BaHUEM
¢u3MUeCKUX  BENUYMH, XapaKTEePU3YIOIIMX  BEIIeCTBa C
KOJMYCCTBEHHON CTOPOHBI: MaccChl, 00beMa (HOpMaJbHBIE
YCJIOBI/IH) ra3osB, KOJIM4YeCTBa BCIICCTBA, HUCITIOJB30BAThH
CHCTEMHBbIC XWMHUYECKHUE 3HAHWS JUIA TPUHATHS PEIICHUHA B
KOHKPCTHBIX JKU3HCHHBIX CUTYallHiAX, CBA3AHHBIX C BCIICCTBAMU
U MX TIPUMCHEHUEM

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

- TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPEIEIICHUIO;

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

Osnanenne YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIIbHOCTb:

- IOHUMATh U WCIIOIB30BaATh MPEUMYIIECTBA KOMAHIHOW U
WHIUBUAYAITBHON paOOTHI;

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

- YMETh TUIAaHUPOBATH U BHITIONHATH XUMHUYECKUN DIKCIIEPHUMEHT
(mpeBpallleHusi OpPraHMYECKUX BEIIECTB MPU HArpeBaHUH,
MOJTy4YeHUE STUJICHA M M3YYCHHE €r0 CBOWCTB, KaueCTBEHHBIC
peakuMd Ha albJETHJAbI, Kpaxmall, YKCYCHYIO KHCJIOTY;
JneHatypanust O€NKOB TIpU HAarpeBaHWU, I[BETHBIC PEAKITUU
OCJIKOB; TMPOBOAWTH PEAKIIMM HOHHOTO OOMEHa, OIpenesITh
Cpeay BOIHBIX paCTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha CyIb(aT-,
KapOOHAT- U XJIOPUI-aHMOHBI, HA KAaTHOH aMMOHUS; peulaTh
AKCIIEpUMEHTANIbHBIE 3a/auyu 1o TeMaM "Meramisl" U
"Hemeramnsl") B COOTBETCTBHUM C TIpPaBWJIAMH TEXHUKH
0€30aCHOCTH MPH 0OpaIlleHUH C BEIECTBAMHU U JIAOOPATOPHBIM
o0opy/sOBaHUEM; TPEICTABIATh PE3YNbTaThl XHUMHUYECKOTO
DKCIIEPUMEHTa B OpME 3alHCH YPABHEHHI COOTBETCTBYIOIIUX
peakuuid M (QopMynMpoBaTh BBIBOABI HAa OCHOBE J3THUX
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- KOOPJAMHUPOBATh M BBINOJHATH pabOTy B YCJIOBHSX | pe3yJbTaTOB

peasbHOro,  BUPTYaJbHOTO U KOMOWMHHPOBaHHOTO

B3aMMOJEHCTBUS;

- OCYIIECTBIIAThH MO3UTUBHOE CTPATETMYECKOE TOBECHUE B

pa3IMYHBIX  CUTyalMsX, MPOSIBIATH TBOPYECTBO U

BOOOpakeHue, ObITh MHUIIUATUBHBIM.

OBnanenue YHUBEpCAIbHBIMHU PeryJasTUBHBIMU

JNEUCTBUSAMMU:

T') IPUHATHE ce0s U APYTUX JIFOJICH:

- IPUHMMATh MOTUBBI U apryMEHTBl APYTUX JIOACH IpH

aHaJIM3€ PE3YJIbTATOB JIEATEIBHOCTH;

- NpU3HaBaTh CBOE MpPaBO M MpaBO JAPYrHMX JIOAEH Ha

OIIINOKH;

- pa3BUBaTh CHOCOOHOCTh NOHUMATh MHUpP C TO3UIHUH

JIPYroro 4eaoBeKa
OK 07. | B o61acTi 3KOJIOTMYECKOTO BOCTTUTAHUS - chopMHupOBaTH MPEICTABIICHUS: 0 XUMHYECKON
CopelicTBOBaTh - copMHPOBAaHHOCTH  HKOJOTHYECKOM  KYJIBTYPHI, | COCTABISIOMIEH €CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POIHU
COXPaHEHUIO ITIOHUMAaHHE BIIUSTHUS COLIMAJIbHO-D)KOHOMUYECKUX | XMMUM B TO3HAHUHM SBJICHUN NOpUpOIbl, B (HOPMUPOBAHUU
OKpY’Karolleu IPOIIECCOB HAa COCTOSHUE TPUPOJHOM M COLMATBHOH | MBIIIICHUS W KYJIbTYPHl JMYHOCTH, €€ (YHKIMOHAIBLHON
Cpensl, Cpelbl, OCO3HAHME III00ATIBHOTO XapaKTepa 3KOJOTHYECKUX | TPAMOTHOCTH, HEOOXOUMOMN ISl pelIeHHs MPAKTUYECKUX 3a1a4
pecypcocOepexeHu | mpooieM; U DKOJIOTHYECKM OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
10, MPUMEHSTD | - IUIAHUPOBAaHWE W  OCYUIECTBJICHUE JICMCTBHM B | 3JOPOBBIO U MPHUPOJHOM CPEAE;
3HAHUS 00 | OKpyKalolmed cpee Ha OCHOBE 3HaHUS  IeJiel | - yMeTh COONIOAaTh MpaBMiia HKOJOTHYECKH IIeIECO00pa3HOTro
U3MEHEHUU YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA; MOBeeHUs B OBITY M TPYAOBOM JESATENBHOCTH B LEJAX
KJIMMaTa, IPUHLUIBI | - AKTUBHOE HENPHUATHE JEHCTBUM, NPUHOCALIMX BpEJ | COXPAHEHUS CBOErO 3J0POBbsl M OKPYXKAIOIIEW NPUPOIHOU
OepeKIIMBOTO OKpPY’KaroIleH Cpeae; Cpenbl; YYMTBIBATH OMNACHOCTh BO3JCHCTBHUS HAa IKUBBIE
IIPOU3BOJICTBA, - YMEHHE IIPOrHO3UPOBATh HEOJaronpusITHBIC | OPraHU3MBbl  ONPEACICHHBIX  BEIIECTB, TOHUMAas  CMBICTT
3¢ heKTUBHO 9KOJIOTUYECKHE MTOCJIEICTBUS MPEANPUHUMAEMBIX | TOKA3aTeNs MPEAEIbHON JOIYCTUMOM KOHIIEHTPAIuU
JENCTBOBATH B | ACUCTBUH, IPENOTBpAIIATH UX;

Ype3BbIUAHBIX

- pacliup€HHC OIbITa ACATCIbHOCTH 9KOJIOTHYECKOMH
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CUTYaIHIX HaIpaBJIECHHOCTH;
- OBJIAACHUC HaBbIKaAMHN y‘IG6HO-HCCH€I{OB&T€HBCKOﬁ,
MPOEKTHOM M COIMATIbHON JEATEIIbHOCTH
TIK 1.3. | - TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U | - chOPMHUPOBAHHOCTh MPEJCTABICHUNW: O XUMHUYECKOH
DKCIUTyaTUpOBaTh | CAMOOMPEICIICHHUIO, COCTAaBIAIOLIEH €CTECTBEHHOHAYYHOH KapTHHBI MHUPA, POJIH
CYJ/IOBBIE B wactu Tpy10BOTO BOCIIUTAHUS: XUMUU B TIO3HAHUHW SIBJICHWH TIPUPOJBLI, B (POpMUpPOBAHUHU
3HepFeTquCKH€ - I‘OTOBH%CTB K pr,[[y, OCO3HAHUC IICHHOCTHU MaCTepCTBa, MBIIIJICHUA H K%ﬂbTyprv JINYHOCTH, €€ (byHKI_[I/IOHa.HBHOI/I
YCTAHOBKH Tpynomooue; TPaMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHHS TPAKTUIECKUX 3a/1a4

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

- UHTEpEC K pa3Iu4HbIM cdepam MnpodheccHoHAIbHOM

NeSITeIbHOCTH.

B o6nacTy 5KOJI0THYECKOT0 BOCITUTAHHS:

- chOpMUPOBAHHOCTh  OSKOJOTHYECKOW  KYJIBTYpHI,
MMOHNMAaHHE BITUSTHUS COLIMAIbHO-3KOHOMUYECKUX

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

- IUIAaHUPOBAaHME M  OCYLIECTBICHUE
OKpy)Xarollleld cpere Ha  OCHOBE

yCTOfI‘-IHBOFO Pa3BUTHUA YCTIOBCUYCCTBA,

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

- yYMEHHE MIPOrHO3UPOBATh
3KOJIOTHUYCCKHUEC IIOCIIECACTBUA
NEWCTBUM, IPEOTBPALIATh HX;

- pacliMpCHHUC OIbITa ACATCIbHOCTHU
HaIpaBJIEHHOCTH;

IEUCTBUH B
3HaHUA  Lenel

HeOIaronpusiTHIC
MpeAIPUHUMAEMBIX

9KOJIOTUYECKOUN

U DKOJOTHMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

- BJIAJICHUE CUCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpast
BKJIIOYAET:  OCHOBONOJAralpomue  MOHSATHS  (XUMHUYECKHUl
DJIEMEHT, aTOM, OJICKTpOHHas o00oJiouka aroma, S-, p-, d-
3JIEKTPOHHBIE OpPOUTANIM aTOMOB, UOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPUIIATEIBHOCTD, CTENEHb OKHUCICHHS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, yriepoaHbIi
ckener, (yHKIMOHANBHAS TpyINa, paguKkail, H30Mepus,
U30MEPBbI, TOMOJOTHYECKHI psjl, TOMOJOIH, YTIEBOIOPOADI,
KHUCTIOPOJI- U a30TCOAEpIKAIIUE COCAMHEHUS, OMOIOTUYECKU
aKTHBHBIC BemiecTBa (YIJIEBOJbI, JKHPBI, OCJIKH), MOHOMEp,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIC
COCIMHEHUS, KPHUCTAJUIMYECKasi pPEelIeTKa, THIbl XUMHYECKHUX
peakiui (OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE, 9K30-U
SHJIOTEPMHUYECKHE, PEaKIMK HWOHHOTO OOMeHa), pacTBOp,
AJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOIUTUYECKAS
JTUCCOLMAIUS,  OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaklnu, XUMHYECKOE PABHOBECHUE), TECOPUU H
3aKOHBI  (TEOpUS XUMHYECKOIO CTPOECHMSI OpPraHHMYECKHX
BeuniectB  A.M. bByrnepoBa, Teopus 3JIEKTPOIMTHUYECKOMN
nuccouuanuu, nepuoguyeckuit 3akon .M. MenzaeneeBa, 3aKkoH
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Osnanenue YHHBEPCATbHBIMU
IIO3HABATCJIIbBHBIMU HeﬁCTBHHMHZ

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

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

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

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUSA:

y4eOHBIMU

- BBIABIATh  NPUYHMHHO-CIEACTBEHHBIE  CBSI3M WU
aKTyallu3upoBaTh  3aJady, BbIIBUraTh THUIOTE3Y €€
pelIeHrs, HaxOIuUTh apryMEeHTHl IS JI0Ka3aTelIbCTBa

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

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

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

- YMeThb MHTETPUPOBATh 3HAHHS M3 Pa3HBIX MPEIMETHBIX
oOJacreii;

B) pabota ¢ uHbopmaIuei:

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

OsnaneHne YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMH
JIEHCTBUSIMU:

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

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

- cOPMUPOBAHHOCTh yYMEHUU BBIABISATH XapaKTEPHBIC
MPU3HAKK M B3aMMOCBA3b HW3YYCHHBIX MOHATHHI, MPUMEHATH
COOTBETCTBYIOLME MOHATHUS IIPU ONTMCAHUH CTPOCHUS U CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPAIICHUN;
BBISBIISITH B3aHMOCBS3b XUMHYCCKHUX 3HAHUN C HOHATHIMH U
MPEJCTABICHUSAMHU JAPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

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

- BJIAJICHUE OCHOBHBIMU METOJAaMH HAY4YHOTO MO3HAHUS
BEIIECTB U XUMHUYECKHUX SIBICHUN (HaOJIOIEeHUE, U3MEpEHHE,
SKCTIEPUMEHT, MOJICTTUPOBAHUE)
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WH/AUBUYaJIbHOU palboThI;

- IpUHUMATb  LEJIU  COBMECTHOM  JCATECIBHOCTH,
OpPraHM30BBIBATE W KOOPAMHHUPOBATH JEUCTBUSA IO €€
JOCTHKCHMIO: COCTAaBIIATh IUIAH ACHCTBUMN, pacHpeneisaTh

poJii C y4eTOM MHEHUW YYaCTHUKOB OOCYXIaTh
pE3yNbTaThl COBMECTHON PaOOTHI.

Osnanenne YHUBEPCATbHBIMU pETyJISTUBHBIMU
JIEHCTBUSIMU

T') IPUHATHE ce€0s U APYTUX JIIOJICH:

- IPUHUMATh MOTUBBI U apTYMEHTHI APYTUX JIOACH TpH
aHaJM3e Pe3yabTaTOB EATEILHOCTH;

- MpU3HaBaTh CBOE MPABO WM MPABO JPYrHX JIOACH Ha
OIMUOKH

[IK 3.2. CoOmronarhb

MEpBbI
PEI0CTOPOIKHOCTH
BO BpEMs IOrPY3KH,
BBITPY3KH u
oOpareHus c
OIMaCHBIMHU u

BpEOHBIMHU Tpy3aMu
BO BpeMs peiica

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEILHOCTH H
CaMOOIIPEEIEHUIO;

B vacTtu TpynoBoro BocriuTaHus:

- TOTOBHOCTb K TPyAY, OCO3HaHUE IIEHHOCTH MacTepCTBa,
Tpynomooue;

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

- UHTEpEC K pa3Iu4HbIM cdepaM MnpodheccCHoHAIbHOM

NeSITeIbHOCTH.

B o6nacTy 5KOJI0THYECKOT0 BOCITUTAHHS:

- chOpMUPOBAHHOCTh  OSKOJOTHYECKOW  KYJIBTYpHI,
MOHNUMAaHHE BITUSTHUS COLIMAIbHO-3KOHOMUYECKUX

MPOIECCOB HAa COCTOSIHME MPUPOTHOM M  COLUUAIBHOMN
Cpelbl, OCO3HAHHE TII00AIBHOTO XapaKTepa 3KOJIOTHIECKUX
npo0em;

- c(hOPMHUPOBAHHOCTh TMPEJCTABICHUNW: O XUMHUYECKOH
COCTABJIAIOLIEH ECTECTBEHHOHAy4YHOW KAapTUHBI MHpA, DPOJIU
XUMUM B TIO3HAHWUU SBJIEHUH MPHUPOABI, B (POpMHpPOBAHUU
MBIIUICHUSI W KYJIbTYPBHl JIMYHOCTH, €€ (yHKIMOHATHLHOU
rPaMOTHOCTH, HEOOXOAUMOM JJIs PEIIeHUs MPAKTHYECKUX 3a/1a4
U DKOJOTHMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

- BJIAJICHUE CUCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpas
BKJIIOYAET:  OCHOBONOJAralomue  MOHATHS  (XUMHUYECKHil
DJIEMEHT, aTOM, JJICKTpOHHas o00oJiouka aroma, S-, p-, d-
3JIEKTPOHHBIE OpPOUTANIM aTOMOB, UOH, MOJIEKYJIa, BAJIEGHTHOCTb,
AIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHUCICHHS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, yriaepoaHbIi
cKkener, (yHKIMOHANBHAS TpyINa, paguKkai, H30Mepus,
M30MEphI, TOMOJIOTMYECKUN Psi, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCTIOPOJI- W a30TCOAEpIKAIIUE COCAUHEHUS, OMOIOTUYECKU
aKTHBHBIC BemiecTBa (YIJIEBOJbI, J>KHPHI, OCJIKH), MOHOMEp,
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NEUCTBUH B
3HAHUS  ILIEJIEN

- IUIAHUPOBAaHME M  OCYLIECTBIECHUE
OKpYyKalolllel  cpelle Ha  OCHOBE
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

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

- YMEHHE IIPOrHO3UPOBATh
9KOJIOTUYECKHE MTOCJIEICTBUS
JNEHCTBUMN, IPEAOTBPAIATh UX;

- paclIlMpeHue ONbITa JEITEIBHOCTH 3KOJOTMYECKOU
HaIpaBJIECHHOCTH;

OBnanenue YHUBEPCAIbHBIMU
MMO3HABATEJIbHBIMU JICHCTBUSIMHU:

a) 0a30BBIC JTOTUUECKHUE ICUCTBUS:

- CaMOCTOSITeNbHO (OPMYIHpPOBaTh W AaKTyaTHM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNbTAaTOB LEISAM, OLEHUBAThb PHUCKU
MTOCJIE/ICTBUH IE€ATEIBHOCTH;

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

HeOIaronpusTHeIE
IpeATPUHAMAEMBIX

y4eOHBIMU

- BBUBIATH  IPUYMHHO-CIECACTBEHHBIE  CBA3U U
aKTyaJIlM3UpOBaThb  3ajady, BBLIABUIAaTb TUIOTE3y €€
peuieHus, HaXOAWTh apryMEHThl [UIs [OKa3aTelIbCTBa

CBOMX YTBEPXKICHHMH, 3alaBaTh IApaMeTpbl U KPUTCPUHU
peIICHMS,

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIe B XO0I€ peI_HeHI/I}I 3aJaun
pe3yabTaThl, KPUTHUECKU OIEHUBATh HMX JIOCTOBEPHOCTH,
HpOFHO3I/IpOBaTB N3MCHCHUEC B HOBBIX yCHOBI/IHX;

- yMETh TMEPEHOCHUTh 3HAHUS B TIO3HABATCIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIBHOCTH;

- YMETh MHTETPUPOBATh 3HAHHS M3 Pa3HBIX MPEIMETHBIX
oOJacreii;

MOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAUIMYECKasl pEeIIeTKa, THIbl XUMHYECKHX
peakiui (OKHCITUTENbHO-BOCCTAHOBUTENBHBIE, 3K30-U
OHIOTEPMUYECKUE, PEAKIUM HWOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJINTHI, AIEKTPOJIUTUYECKAS
JUCCOIMAIUsA,  OKUCIUTENb, BOCCTAaHOBUTENb,  CKOPOCTbH
XUMHYECKON peaKkIuy, XWMHUYECKOE PaBHOBECHE), TECOPUU U
3aKOHBI  (TEOpUS XUMHUYECKOTO CTPOCHHS OpPraHUYeCKHX
BemectB  A.M. byrtnepoBa, Teopusi 3IEKTPOIUTUUECKON
auccouranuu, nepuoguyeckuit 3axkon .M. MenzaeneeBa, 3aKk0H
COXpaHEHMsI MacCChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKHI SI3BIK
XUMHUH, (AKTOJIOTHYECKUE CBEICHUS O CBOWCTBAX, COCTaBe,
MOJIyYUeHUH ¢ 0OE€30MacHOM  HCIONb30BAaHUM  BaKHEHIINX
HEOPTraHMYECKUX W OPraHUYeCKHMX BEIIeCTB B OBITY U
MIPAaKTUYECKON JIEATEIbHOCTH YEJI0BEKA;

- cOPMUPOBAHHOCTh yYMEHUU BBIABISATH XapaKTEPHBIC
IPU3HAKK M B3aUMOCBSI3b M3YYEHHBIX IOHATHUN, NPHUMEHSTh
COOTBETCTBYIOIINE OHATHUS ITPU ONMCAHUU CTPOEHUS U CBOWCTB
HEOPTraHWYECKUX U OPraHUYECKUX BEILECTB U UX MPEBPAIllCHHUII;
BBISIBIIATh B3aWMOCBSI3b XMMHUYECKMX 3HAaHUN C MOHATHSAMU U
MPEACTABICHUSMU APYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- chOpMUPOBAHHOCTh YMEHUN HCIOJB30BaTh HAUMEHOBAHUS
XUMUYECKHUX COCIMHEHU I MEXIYHapOIHOIO Coro3a
TEOPETHUYECKON U MPUKIIATHON XUMHUH U TPUBUAJIbHBIE HA3BaHUS
BaXHEHIIUX BEUIECTB (ITWJICH, AleTHIICH, TJIMIEPHH, (EHO,
dbopManbaerui, YKCycHash KHUCIIOTa, TJMIUH, YyrapHbld ras,
VIJEKUCIBIA Ta3, aMMHaK, TralleHas W3BeCTb, HeramieHas
U3BECTh, MUThEBAs COJAa M JIPYrUX), COCTaBIATH (HOPMYIIBI
HEOPraHWYECKUX U OPraHMYeCKUX BEIIECTB, YypPAaBHEHHS
XUMHYECKUX peakUui, OOBACHATh HMX CMBICI; MOJATBEPKIATh
XapakTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
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B) pabota ¢ nHbopmaImei:

- BIAACTh HaBBIKAMHU TIOJNIy4eHUs WHGOpMALUU U3
HCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSATEIBHO
OCYIIECTBJIATh I[OWUCK, AaHaJIW3, CHUCTEMATU3ALUI0 H
WHTEpIpeTauio WHGOPMAIIUU Pa3IMYHbIX BHJIOB U (OopM
MPEICTABICHUS.

Osnanenne YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMHU
JIEHCTBUSIMU

0) COBMECTHasl IeATEIIbHOCTb:

- IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U
WH/AUBUYaJIbHOU palboThI;

- [pUHUMATh  LEJIM  COBMECTHOM  JESATEIBHOCTH,
OpPraHM30BBIBATE W KOOPAMHHUPOBATH JEUCTBUSA IO €€
JOCTHKCHMIO: COCTAaBIIATh IUIAH ACHCTBUMN, pacIpeneisaTh

poJii C y4eTOM MHEHUH YYaCTHUKOB OOCYXIaTh
pEe3yNbTaThl COBMECTHON PaOOTHI.

OsBnageHue YHUBEPCATbHBIMHU peryasSTUBHBIMU
NEUCTBUSIMU:

T) IpUHATHE ceOs U IPYTHX JIIOJCH:

- IPUHUMATh MOTHMBBI U apryMEHThl JIPYTHX JIOAEH IpH
aHaJIN3€ PE3yJIbTAaTOB JEATENbHOCTH;

- IpU3HABAaTh CBOE NPAaBO U IPaBO Jpyrux JroAed Ha
OLINOKH

COOTBETCTBYIOIIMMH KCIIEPUMEHTAMU U 3aMUCSIMU ypaBHCHHUI
XAMHYECKHUX PEaKIUii;

- BJIQJICHHEC OCHOBHBIMH METOJaMH HAy4YHOT'O MO3HAHUS

BEIIECTB U XUMHUYECKHUX SIBICHUU (HaONIOIEHUE, U3MEpEHHE,
AKCTIEPUMEHT, MOJICTTUPOBAHHUE);
- chOpPMUPOBAHHOCTh ~YMEHUW  COONIOJATh  MpaBHIIa
9KOJIOTUYECKH  I€JIECO00Pa3HOTO TOBEJIEHUS B OBITY U
TPYJIOBOM NIEATENLHOCTH B LIEJISAX COXPAHEHUsI CBOETO 30POBbS
U OKpYXallIed MNPUPOAHON Cpeibl; YUYUTHIBATh OIMACHOCTh
BO3JICUCTBUS HA KUBBIE OPraHU3Mbl ONPENEIEHHBIX BEIIECTB,
MOHUMAsi CMBICTT  TIOKa3aTesisl MPeAeTbHON  JOMYyCTUMOM
KOHIICHTpaLUU
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2. KOAU®PUKATOP ONEHOYHBIX CPEACTB

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

Merton/popma KOHTPOIIS

CobecenoBanue YcrHblii onpoc, ruddepeHnpoBaHHbIN 3aUeT
3amanus UI1 CaMOCTOSATEbHON

[IncemenHas nposepka
paboThI

IIpakTnyeckoe 3aganue

HuddepenmpoBannpiii 3a4€T

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

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

TuI KOHTPOJIBHOTO 3a1aHUS

XUMHYECKHE CBOMCTBA
METAJJIOB U HEMETAJLIIOB

OK 01, OK 02

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

®opmupyemsie OK,
I1K

Tun KOHTPOJIbHOI'O 3aJIaHUs

Paznen 8. Jlabopato

PHBIN TPAKTUKYM

Tewma 8.1. UnenTuduxamus OK 01, OK 02, JIP
HEOPraHUYECKHUX BEIECTB OK 04

Tewma 8.2. UccnemoBanue OK 01, OK 02, JIP
CBOMCTB PacTBOPOB OK 04

Paznen

9. CTtpoeHue U CBOMCT

Ba OPraHNYCCKNX BCHICCTB

JACATCIIBHOCTH 4YCJIOBCKA

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

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

OBITOBOM M OK 04
IIPOU3BOJCTBEHHOMN

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

Tewma 10.1. Unentudukanms
OPraHUYEeCKUX COCIUHEHUIN
OTJIEJIbHBIX KJIACCOB

OK 01, OK 02,
OK 04

JIP

Paznen 11. Xumusi B mpor3BOACTBEHHOM ESITEIHOCTH YEJIOBEKa

Tema 11.1. Xumus B
MIPOU3BOACTBEHHOMN
NEeATEIbHOCTH CTapILIEro
TEXHUKA-CYJOBOIUTENS C
MIPaBOM 3KCIUTyaTaluu
CYIOBBIX JHEPIreTUYECKUX
YCTaHOBOK

OK 01, OK 02,
OK 04, OK 07,
IIK 1.3, IIK 3.2

@O, III1

IIpomexyrounas
aTTecTanus

A3

VciioBHBIE 0003HAYEHUS:

@O — ¢poHTaNBHBIN (YCTHBIH) OIPOC;

TK — TecToBBIil KOHTPOJIB;

JIP — BBINIOSTHEHHE JTA0OPATOPHON PabOTHI;
[T — nucekMeHHas MpoBEpKa;

13 — nuddeperHunpoBaHHbIN 3aUET.

3. CHCTEMA OIIEHKHU OBPA3OBATEJIbHBIX JOCTUXKEHUH OBYUYAIOIIUXCSA IO
KAXKAOMY OHEHOYHOMY CPEJACTBY

OneHka WHAWBHUIYAIBHBIX OOpa30BaTEIbHBIX MJOCTIKEHHM MO pe3ylbTaTaM TeKYIIEero
KOHTpPOJIA ¥ MPOMEXYTOYHOM aTTEeCTalluH POU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIBHON IIKAJIOU

(Tabnuma)
[Ipouent KauecTBeHHast OlleHKA MHIMBUTYaIbHBIX
pe3yIAbTaTUBHOCTHU 00pa30BaTeNbHBIX JOCTHKEHUN

(TIpaBMIIBHBIX OTBETOB)

Oay (0OTMETKA)

BepOAIbHBIN aHAJIOT

90-100

5

OTJIMYHO
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80-89 4 XOPOIIIO
70-79 3 YIIOBJIETBOPUTEILHO
Menee 70 2 HEYJIOBJIETBOPUTEIHHO

Kpurepun o1ieHKU BBIMOJIHEHHOTO MUCHbMEHHOTO 3aJaHus

Onenka 5 («OTIMYHO») CTaBUTCA 3a paboTy, BBHIIOJHEHHYIO IOJIHOCTHIO 0€3 OMmMOOK U
HEIOYETOB.

OneHka 4 («XOpoIo») CTaBUTCS 3a pabOTy, BBIIOJHEHHYIO MOJHOCTHIO, HO NPU HAJIIMYHUU B
Hel He OoJiee 0JTHOM HerpyOo OMMOKHU M OJTHOTO HefouéTa, He Oosee TpEX HEeAOUETOB.

Ouenka 3 («yIOBIETBOPUTEIBHO») CTABUTCS, €CIM 00yYarOUIHIACS MPABUIBHO BBHIOTHHUI HE
MeHee 2/3 Bceit paboThl WK JOITYCTHII He Oosiee 0fHO# Tpy0oit omMOKH U IBYX HETOUYETOB, HE OoJee
oJIHOU Tpy0Ooil u onHOM He TpyOol omuoOKu, He Oonee TPEX HErpyOBIX OMIMOOK, OJHOM HErpyOoii
OImMOKH M TPEX HEAOUYETOB, MPU HATTUYUH YETHIPEX-TIATH HEIOUETOB.

Ouenka 2 («HEYMOBICTBOPUTEIBHO») CTAaBUTCSA, €CIM YHCIO OMIMOOK H HEIO0YETOB
MIPEBBICKIJIO HOPMY JJISI OIIEHKH 3 WJTU TIPaBUIILHO BBITTOJTHEHO MeHee 2/3 Bcel paboThI.

KpuTepun olleHKH BBITOJIHEHHOTO TECTOBOTO 3a/IaHUs
Pe3ynpTar arTecTalMoOHHOTO MENarorudeckoro u3MepeHus mo yueOHomy mpenmery BYIL.04
«XHUMHST» I KOKI0T0 00yJaroIIerocs MpeacTaBiIseT co00H CyMMY 3a4TCHHBIX TECTOBBIX 3aJIaHUI
M0 BCEMY TECTy. 3a4TEHHOE TeCTOBOE 3aJJaHUE COOTBETCTBYET OJHOMY Oary.
KputepreM ocBoeHHs y4eOHOTO TIpeaMeTa IS OOYYaroIIerocs SBISICTCS KOJUYECTBO
MPAaBUJILHO BBITIOJIHEHHBIX 3aaHuil Tecta He MmeHee 70 %.
JIJIs OLlEeHKH pe3yJIbTaTOB TECTUPOBAHUS IMPEAYCMOTPEHA CIICIYIOIIAs CHCTEMa OICHUBAHUS
00pa30BaTeNbHBIX JOCTHKCHUIH 00YJIarOIIUXCS:
- 3a Kbl MPaBWIbHBIN OTBET cTaBUTCS 1 Ga;
- 3a HeMpaBWJIbHEIN OTBET - () 6aoB.
TecToBBIE OIIEHKH MOHO COOTHECTH C OOMICTIPUHATON NATHOAUThHOW cucTemon. OreHu-
BaHUE OCYIIECTBIISIETCS 1O CICAYIONIEH CXeMe:

[IpoueHnt KavecTBeHHast O1leHKA MHIMBUYaIbHBIX
PE3yIIbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKCHUN

(TpaBWJIBHBIX OTBETOB) Oay (0OTMETKA) BepOaIbHBIN aHAJIOT
90-100 5 OTJIMYHO

80-89 4 XOpOIIIO

70-79 3 YIOBJIETBOPUTEIHHO
menHee 70 2 HEYJIOBJICTBOPUTEIHLHO

Kputepun o1ieHKH BBIITOJIHEHHOTO JTJAO0OPaTOPHOTO 3aJaHus

- «3a4er» - CTaBUTCSA, €CIU OOYyYaloUIUiiCS BBINONHSET pPabOTy B TIOTHOM OOBEME C
coOnroieHreM HEOOXOJUMOW TOCTEeI0BAaTEIbHOCTH IPOBEIEHUS ONBITOB M U3MEPEHHIA;
CaMOCTOSITENILHO U PAIIHOHATHHO MOHTHPYET HEOOXOIMMOE 000pYyIOBAaHUE; BCE OMBITHI MPOBOIUT B
YCIOBUSIX M pexuMax, 00ecreuyrBarolIMX I[OJIyYeHHE MpPaBWIbHBIX pE3yNbTaTOB U BBHIBOJOB;
coOnromaer TpeOOBaHMsSI MPABMII TEXHUKH OE30MACHOCTH; MPABWJIBHO U aKKYPAaTHO BBIMIOJIHSET BCE
3anucy, TaONMUIbl, PUCYHKH, YEepTeXH, TpaUK{, BBIUMCICHMS; MPAaBUIBLHO BBIINOJHAET aHAIHU3
[IOTPELIHOCTEH;

- «HE3a4YeT»- CTaBUTCS, €CITU HE BBIIIOJHEHBI TPEOOBAHUS K OLICHKE «3a4eT).

Kputepuu orieHKH OTBETOB B X0/1€ YCTHOT'O OIIpoca

OneHuBaeTCsl MPaBUIBLHOCTh OTBETAa OOYYAIOMIErocs Ha OJWH W3 MPHUBEACHHBIX BOIPOCOB.
[Tpu 5TOM BBICTABIISIIOTCS CAEAYIOUINE OLEHKHU:

«OTIAUYHOY» BBICTABIISECTCS MPU COOJIIOICHUU 00yUYAIOITUMCS CIEAYIONUX YCIOBU:

— [IOJIHO PAacKpbUI COJEp)KaHuEe MaTepuaia B 00bEME, NMPEAYCMOTPEHHOM MPOrpaMMOi,
CoJIep’KaHUEM JIEKIIMH U y4eOHUKOM;
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— M3JIOKHWJI ~ MaTepuan  TPaMOTHBIM  SI3BIKOM B ONPEACNEHHOM  JIOTHYECKOU
MIOCJIEIOBATEIFHOCTH, TOYHO HCIIOJB3YS CIEIHATU3NPOBAHHYIO TEPMHHOJIOTHIO U CHMBOJIUKY,

— MOKa3all yMEHHE WILTIOCTPUPOBATH TEOPETUIECKHE MOJIOKEHUS KOHKPETHBIMU PUMEPAMH,
MPUMEHSTh UX B HOBOM CUTYaIlMH P BBIMOJTHEHUN MTPAKTHYECKOTO 33 JaHMS;

— MPOAEMOHCTPHPOBATl  YCBOEHHE paHEe HW3YYEHHBIX  COIMYTCTBYIOIIUX  BOIPOCOB,
c(OPMHUPOBAHHOCTh U YCTOHYHMBOCTD UCTIONB3YEMBIX IPH OTBETE YMEHHI U HABBIKOB,;

— OTBEYAJl CAMOCTOSITENILHO 0€3 HABOSIIIUX BOIIPOCOB MPEIOaaBaTers.

[Tpumeuanue: Ui MOTYYSHHUS OTMETKH «OTIUYHO» BO3MOKHBI OJHA-/B€ HETOYHOCTH MpPHU
OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB WJIM B BBIKJIAJIKaX, KOTOPHIE O0YYAIOIIUICS JIETKO UCIIPaBUI
0 3aMEUYaHUIO0 MTPEToJaBaTells.

«XOopomIo» - OTBET 00YyYarolIerocsi B OCHOBHOM YJ/IOBJIETBOPSIET TPEOOBAaHUSAM Ha OIEHKY
«OTJIMYHOY, HO TIPH TOM UMEET OJIUH U3 HEIOCTATKOB:

— B M3JIOKCHUU JOMYIICHBl HEOOJbIIUE MPOOEThl, HE HCKA3HWBIIUE JIOTMYECKOTO W
UH(POPMALIMOHHOTO COJICPYKAHHS OTBETA;

— JOMYIICHB OJWH-IBA HEAOYETa TMPH OCBEUICHMH OCHOBHOTO COJIEPIKAaHUS OTBETA,
MCIIPABIICHHBIC IO 3aMEYaHUIO0 MPETOaBaTeNs;

— JIONyIIeHbl OmmMOKa WM Ooiee ABYX HEIOYETOB TIPU OCBEHICHUH BTOPOCTEIICHHBIX
BOIIPOCOB HMJIM B BBIKJIAIKAX, JIETKO MCIPABJICHHBIC TI0 3aMEYaHHUI0 TIPENoIaBaTelsl.

«Y TOBIIETBOPUTEITHHOY BBICTABIISETCS MPU COOIIOICHUN CIETYIOIINUX YCIOBHIA:

— HETIOJHO WJIM HETOCIIe0BaTeIbHO PACKPBITO COJIEp)KaHHE MaTepraia, HO MoKa3aHo oliiee
MOHMMAaHHE BOMPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHMsI, JOCTATOYHBIC JJISl NalbHEHUINEro yCBOCHUS
POTPAMMHOTO MaTepuaia, WMEIUCh 3aTPyIHEHHsI WM JIONMYIICHBl OINMOKU B OIPEICICHUH
MOHSITHI, WCIIONB30BAHUM TEPMUHOJIOTUM W BBIKJIAJKAX, HCIPABICHHBIC TIOCIE HECKOIBKUX
HABOJSIIIMX BOIPOCOB TPENOIaBaTels;

— 00y4JaroIIuiics He CIIPaBUIICS C MPUMEHEHUEM TEOPHH B HOBOW CUTYallUU MPH BBIMOJTHEHUN
MPAKTUYECKOTO 3aJaHus, HO BBIMOJNHUI 3aJaHus 00s3aTeNLHOTO YPOBHS CJIOKHOCTH TIO JaHHOMN
TEME;

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

«HeynoBneTBOPUTEIHHO» BBICTABISIETCS TIPU COOJTIOJICHUN CIICAYIOIINX YCIOBHIL:

— HE PacKpbITO OCHOBHOE COJZIepKaHHe yueOHOTo MaTepuana;

— 00Hapy’KEeHO HE3HAHUE WJIM HETIOHUMaHUE 00yJaromuMcst OOJbIIeH WM Hanbosee BaXHOU
YacTu y4eOHOro MaTepuaa,

— JIOTTYIICHBI OIMMOKH B ONPENEIICHUU MOHATHH, IPH MCIIOJIb30BAaHUH TEPMHHOJIIOTUN U WHBIX
BBIKJIaJIKaX, KOTOPBIC HE HCIPABIICHBI ITOCIIE HECKOJIBKIX HABOISIIUX BOIPOCOB MPETIOIaBaATEIS;

— oOyyJaromumiics OOHApYKUJ TOJHOEC HE3HAHWE M HEMOHUMaHHE H3y4yaeMoro y4eOHOTO
Marepuaja WIA HE CMOT OTBETHTh HH Ha OJUH W3 IIOCTABJICHHBIX BOIPOCOB IO H3y4aeMOMY
MaTepuany.

Kpurepuu onienku B xojae 1udpepeHIMpoBaHHOTO 3a4eTa

OTBeT OIIEHUBACTCS HA «OTIMYHOY», €CIIM O0YUYaAIOIIUICS NCUEPIIBIBAIOIIE, TOCICIOBATEILHO,
IPaMOTHO | JIOTUYECKH CTPOMHO HM3JIaraeT MaTepHuall 1o BOIPOCaM, He 3aTPyTHSIETCS C OTBETOM IIPH
BUOOU3MCHCHUM 3aJdaHUsA, CBOGOI[HO CIIpPaBJIACTCA C PCIICHHUCM MNPAKTHYCCKUX 3adad U CHOCOGGH
000CHOBATH MPUHSATHIE PEIICHHUS, HE JOIMYCKAEeT OITHOOK.

OTBeT OIICHHBAETCS HA «XOPOIIO», €CITU OOYYaIOIIUHCS TBEPIO 3HAET MPOrPaMMHBIH
MaTepHal, TPaMOTHO H TI0 CYIIECTBY €ro M3jaraeT, He JOIYCKAeT CYNIECTBEHHBIX HETOYHOCTEH MPH
OTBETaX, YMEET IPaMOTHO MPHUMEHSTh TEOPETHUECKHE 3HAHUS Ha TMPAKTHUKE, a TaKKe BJIaJeeT
HEOOXOMMBIMU HaBBIKAMH PEIICHUS MPAKTHUECKUX 3a]1ad.

OTBeT OLIEHUBACTCA HAa «yJOBICTBOPUTEIBHO», €CIIU 00YJAIOLINICS OCBOMII TOJIBKO OCHOBHOM
MaTrepual, OJHAKO HE 3HAeT OTIENBHBIX JeTalied, JOIMYCKAaeT HETOYHOCTH W HEKOPPEKTHHIC
GOpMyITUPOBKH, HapylIaeT IOCIEIOBATEIFHOCTh B U3JOKEHUU MaTepuajla UM HUCIHBITHIBACT
3aTPyIHEHUS MIPH BBITIOJTHEHUH MMPAKTHYECKUX 3aTaHUH.
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OTBeT OLICHUBAETCS HA «HEYIOBJIECTBOPUTEIHHOY, €CIM 00yJarOIIUIACS HE PACKPBLII OCHOBHOE
collep)kaHue MaTepuaina, JOMYCKAaeT CYIIeCTBEHHble OMIMOKH, € OOJNBLIIMMH 3aTPYAHEHUSIMU
BBIMNOJIHAET IPAKTUYECKUE 3aJAHUS.

4. BAHK KOMIIETEHTHOCTHO-OILIEHOYHBIX MATEPHUAJIOB JIJIs1 OHEHKHA
YCBOEHUS YYEBHOTI'O NTPEJIMETA
4.1 Texkymmii KOHTPOJIb
4.1.1. IMCBMEHHA {1 ITPOBEPKA
1. KoMiuiekT oneHouHbIX 3aganuii Nel. BXoqHON KOHTPOIIb.
Bapuanr 1.
[Tepen 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. BribepuTe U3 TaHHOTO CITMCKA IPOCTHIE BEIIECTRA.
2. BwiOepute U3 JaHHOTO CIMCKA BEUIECTB METAJLIBI.
3. BriOepuTe U3 TaHHOTO CIHMCKA BEIIECTB OKCHU/IBI.
4. BsiOepuTe U3 TaHHOTO CIHCKA BEIECTB COJH.
5. OnpenenuTe OTHOCUTENBHYIO MOJIEKYJISIpHYIO Maccy HS.
6. JlaH psim 4mcen, COOTBETCTBYIOIIMX KOJHMYECTBY AJICKTPOHOB B DJIGKTPOHHBIX CIOSX B
aToMe XMMHYECKOro 3jieMeHTa: 2-8-4. Ha30BHTE 3TOT XMMUYECKHI DJIEMEHT.
7. BIUIIMTE BEIIECTBO, MMEIOIICEe KOBAICHTHYIO OJSPHYIO CBsizb: [, NH3, KCI.
8. [IpomomxkwuTte ypaBHenue peakuun: SO3 + H,0 =.
9. CocTaBbTe MOJIHOE U COKPAIIECHHOE NOHHBIE YPAaBHEHUS PEAKLIUH.
H,SO4+2NaOH = Na,S04 + 2H50.
10. Haiitu maccy 2 monb ammuaka (NH3s).

Bapuanr 2.

[lepen 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. Bribepute 3 1aHHOTO CIHUCKA JIFOOBIX 10 CIIOKHBIX BEIIECTB.

2. Bribepure U3 JaHHOTO CIMCKA BEUIECTB HEMETAILIBI.

3. BriOepute U3 TaHHOTO CIKMCKA BEIIECTB OCHOBAHUS.

4. BeibepuTe U3 JAHHOTO CIHMCKA BEIIECTB KHCIOTHI.

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 XMMUYECKHI DJIEMEHT.

7. BeIUmmTe BEIIECTBO, MMEIOIICEe KOBAICHTHYIO HEMOMISIpHYO cBsizb: N , CO,, NaCl.

8. [Ipomomxkute ypaBuenue peaxnuu: Na,O + H,0 =.

9. CocTaBbTe MOJIHOE U COKPAIIECHHOE NOHHBIE YPAaBHEHUS PEAKLUH.

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

10. Haiitu maccy 3 moub kucnopoaa (O2).

KommiekT onenounbix 3agaHuil Ne2 mo Paszneny 1. OcHOBHBIE NMOHSTHS U 3aKOHBI XUMHU
Tema 1.1. OcHOBHBIE TIOHATHS M 3aKOHBI XUMHUU (AyIUTOpHAs CaMOCTOSITENIbHas padoTa
o0yJaromuxcs).

Bapwuanr 1.

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

2. KakoB o0beM 128 1 cepHHCTOro raza mpu HOPMalbHBIX YCIOBHX? CKOJBKO MOJIEKYI
coaepkutcs B 128 r aToro raza?
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3. Haiigure Maccy kucnmopoja, coaepxaiierocs B 6amione oobemoM 50 11 pu TemrepaTtype
250C u naBiaenun 790 kIla.

4. Ykaxwure nonoxenue B [lepuonnyeckoii Tabnuue [[.1. MenneneeBa anemenToB Ne 21, 32,
44,

Bapwuanr 2.

1. Kaxkoii 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, comepskaiierocst B 6amione oobemoM 60 11 mpu Temneparype 250C
u gasiaennu 750 xI]a.

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

KommnekT ounenounbix 3amanuii Ne3d nmo Pazneny 4. Xumunueckue peakuuu Tema 4.1. Tumnsl
XUMUYECKHUX peakuuil (AyIuTOpHAs CaMOCTOATENbHAs padoTa).
Bapuanr 1.
1. Onpenenure CTENEHh OKUCICHUS 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 OKUCICHUS SJIEMEHTOB B COeIMHEHUAX, uMeroux ¢opmynbl: N2Os,
CO, O3 H3PO4, KOH.
2. Hanmcarh OKUCIHUTEIHLHO-BOCCTAHOBUTEIHHBIC PEAKITUH:
a) Na + H,O — NaOH + H»
b) H, + Cl, — HCI

KommiekT omneHounbix 3amanuii Ne4 mo Pasmeny 6. Boma. PactBoper Tema 6.1. Bopna.
PacTBOpBIl. DnekTponuTuueckas auccounanus (AyJUTopHas caMocTosTeabHas padoTa).

1. JlonucaTe ypaBHEHME pEaKIMid; MOAMKCATh Ha3BaHMS BEILIECTB; yKa3aTh BUJ XUMHUYECKOH
CBS3U B K&XKJIOM COEAMHEHUH; HAITUCATh MOJIHOE U COKPAILIEHHOE HOHHBIE YPaBHEHUS.

2. Hanucarb ypaBHEHUSI peaKilfil, TPOTEKAIOIINX HA 3JEKTPOAAX, MPH IEKTPOIIU3E COJICH.

3. Hanucarp MoseKynsipHOE YpaBHEHUE PEAKIIMil; OANUCATh Ha3BaHUS BELIECTB.

4. BcnoMHHTH JTaOOpaTOPHBIM OMBIT W OMHCATh KAYECTBEHHYIO PEAKIHIO (Y4TO B3ATh, YTO
CHeIaTh, 0’)KUJAEMBbII pe3ylbTar).

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

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

Bapuanr 1.

1. Ba (Nn03)2 + K2S04

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 HeliTpanbHoii cpene.

Bapuanr 2.
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1.CaCI2 + AgNO3
2. a) pacruiaB Ba SOy -

0) pactBop K, CO3
3. PacTBOp CepHOM KUCIOTHI U ME[Ib.
4. OnpeneneHue coiaei KaabLusl.
5.Zu°  zu* AP A

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 cpere.

—

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.crr cr Pb**  Pb°
N2  N* cI° cl
6. lanbBanuyeckuii anemenT Zn°/Sn° B Kuciou cpeze.

Bapwuanr 5.

1. Ag NO3 + Na2 SO3

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

3. PactBop dochopHOit KHUCTOTH M MarHUiA.

4. OnpeneneHue ojaoBa B CIUIABE.

5.Mn°  Mn"* Br°  Br
APt AP c* c*

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

—

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

Bapuanr 1.

1. Hanumwure u3oMepsl U OAUH TOMOJIOT TIEHTaHa.

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

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

Bapwuanr 2.

1. HanwmwrTe u30Mepsl U OAWH TOMOJIOT TeTaHa.

2. Hanummrte cTpykTypHbIe (GOPMYIBI CICIYIONIMX YIIIEBOMOB: 2,2-TUMETHII-4-3THUIITEKCaH;
2,3,4-TpUMETHIIIICHTAH.
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3. Hanummre CTpyKTypHBIE (OPMYJIBl CIEAYIOIMIMX STHUJICHOBBIX YIJIEBOAOPOIOB: Ol,0L-
METHIITUIATUIIEH; 2-MEeTUINponeH-1.

Kommnekt onenounbix 3aganuid Ne6 mo Paznmeny 9. CTpoeHue M CBOMCTBAa OPraHUYECKHX
BemecTB Tema 9.2. CBolicTBa OpraHMYECKUX COSAMHEHUN (AyIUTOpHAs caMOCTOSITENbHAs paboTa).

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

2. Hanummre peakuuu YKCYCHOW KHCIOTBI C MeTaUlaMH, C OCHOBHBIMH OKCHJIaMH, C
OCHOBaHUSIMHU, C COJISIMH, CO CIIUPTaMH.

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

KommiiekT ouenounbix 3amganuii Ne7 mno Paspgeny 11. Xumuss B NpOU3BOJCTBEHHOU
nearenbHocTH yenoBeka Tema 11.1. Xumusa B Ipou3BOJICTBEHHON IESITEIBHOCTH CTAPIIEro TEXHUKA-
CYJIOBOJMTENS C TMPaBOM OKCIUTyaTallMd CYJOBBIX JHEPreTHUECKUX YCTAHOBOK (AyIuUTOpHAs
CaMOCTOSITEeIIbHAs paboTa).

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

3aganue:

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

2. CocraBbTe snektpoHHbsle ¢opmynsl mia CO0, C+2, C+4. Ilepeuncnute ¢uszndeckue
cpoyictBa w1t CO u CO2.

3. Ilepeuncnure ¢puznueckre U XUMUYECKUE CBOMCTBA IS a30Ta.

4.1.2. TECTOBBIE 3AJAHUA

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

WNHcTpyKIus: BEIOEPUTE OJIMH MPABUIBHBIN OTBET.

1. Atombl C u Si UMEIOT OJUHAKOBOE YHCIIO:

A) HEHTPOHOB B s/Ipe

b) suepreruueckux ypoBHeit

B) a51eKTpOHOB Ha BHEIIHEM YHEPTEeTHUYECKOM YPOBHE

I') anexTpoHOB

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

A) ycunusarorcs

b) ocmabeBarot

B) He Mensttorcs

I') u3MeHsI0TCS IEpUOIUUECKH

3. K s-niemeHTaM OTHOCHUTCS:

A)K

b)S

B) Fe

I Br

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

A) noHHoM

b) xoBaneHTHON NONSAPHOI

B) xoBasIeHTHOM HETIOISAPHOU

I') metannnueckoit
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WHCTpyKIKA: yCTAaHOBUTE COOTBETCTBHE.

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

A) HOMEpY IIepHroaa

b) Homepy rpymiib

B) nopsiakoBomy HOMEpY

6.{1.x1opuny Oapwus, 2.a1masy, 3.CEpHON KUCIIOTE } COOTBETCTBYET

A) nOHHasE XUMUYECKas CBSI3b

b) xoBaneHTHas nmoysgpHas XUMHUYECKas CBS3b

B) xoBanieHTHAas HEMOIIPHAs] XUMUYECKasl CBSI3b

I') koBasieHTHAs CBS3H

7. {l.ca3p, oOpa3oBaHHas 3a CuUeT 0Opa30oBaHHs OOIIMX D3JICKTPOHHBIX TMap; 2.CBS3b,
oOpa3zoBaHHas 3a cueT 00OOIIECTBICHUS BAJICHTHBIX AJIEKTPOHOB; 3.CBSI3b, OOpa3oBaHHAs 3a CUET
AIIEKTPOCTATUYECKUX CUJI PUTSKCHHSI} HA3bIBACTCS

A) noHHoi

b) Mmeramnunueckoit

B) xoBasieHTHOM

8. {1.B mopsimke BO3pacTaHWs METAJUTMYECKHX CBOWCTB; 2.B TOpSIKE yOBIBaHHS paanyca

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

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL I

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

b) He 00pa3yioT JIeTyurx BOJOPOIHBIX COCTUMHEHUN

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

Tabnuua Gpopm TECTOBBIX 3a1aHUI

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

Bapuanr 1.

WHCTpyKIMA: yCTaHOBUTE COOTBETCTBHE.

1.CootHecure:

Ha3BaHME BEILECTBA! TUII CBSI3U:

1) xnopun xanus a) MIOHHAs

2) KHCIIOPOT 0) KOBaJICHTHAS
HETOJISIpHAS

3) Mmarauit B) METaJUTMYeCKas

4) xnopun pocdopa (I1I) I') KOBaJEHTHas
HoJIIpHast

5) okcua HaTpus

6) TeTpaxsiopMeTaH

Wuctpykuus: BeIOEpUTE OMH MPABUIBHBIN OTBET.

2. Mexy aToMaM# KaKuX 3JIEMEHTOB XUMHYECKasi CBA3b OyJIeT UMETh MOHHBIN XapakTep?
a) NuO; 6) Siu Cl; B) Nau O; r) P u Br.

Bapuanr 2.

WNHCTpyKIHA: YCTAaHOBUTE COOTBETCTBHE.

1.CootHecure:

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

4) dTopun HaTpus I') KOBaJEHTHas MOJIApHast
5) oxcun Gapust

6) MeTaH

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

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

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

aroMa

aTroMa

aroMa

aroMa

WHcTpykuus: BbIOEpUTE OMH WM HECKOIBKO MPABUIBHBIX OTBETOB.
1. YBenuueHue nopsaKOBOro HOMEpA 3JIEMEHTA B IIIaBHOW MOJATPYIIIE COMPOBOXKIACTCS:
1) Bo3pacTaHueM pajauyca aromMa U yBEJIMYEHUEM OTHOCHUTEIBHOW 3JIEKTPOOTPHULIATEILHOCTU

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

2. B psny anementoB Na — Si — Cl:

1) panuyc aroma yBelIMUHUBAETCS

2) yBETMYMBAETCS YUCIIO BAJICHTHBIX 3JIEKTPOHOB

3) paaryc aTomMa HE MEHSIETCS

4) yMEHbIIAETCS YUCIIO BAJICHTHBIX 3JIEKTPOHOB

3. Uucino sHEpreTUUeCcKuX YpOBHEH, 3aHATHIX 3JEKTPOHAMH, PA3JIMYHO B aTOMaxX 3JIEMEHTOB,

pAacIOJIOKEHHBIX B PALY:

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

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

2) Fe— Co — Ni
3) Cu— Ag—Au
4)B—Al—Ga

5. B rnaBHbIE NOATPYIIIBI IEPUOIUYECKON CUCTEMBI BXOISAT:

1) TONBKO S-DIIEMEHTHI

2) TOJIBKO P-3J11€MEHTHI

3) TosbKO d-37eMEHTHI

4) S— ¥ p-3IeMEHThI

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

2) Kkuciaopoaa

3) cepnl

4) Temnypa

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

2)C—N—O

3)Ge—Si—C

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

1) onn 06pazyroT aMpOTEpHBIE OKCHUIBI

2) oHHM 00pa3yIOT KHUCIOTHBIE OKCH/IBI

3) uX MpoCThIe BELIECTBA — HEMETAJLIbI

4) UX TUAPOKCUJIBI POSIBIISIIOT OCHOBHBIE CBOMCTBA

9. KucnotHble OKCHUJ ¥ THAPOKCU XapaKTEPHBI Ul 000MX 3JIEMEHTOB psijia:

1) S, Mg

2) Li, CI

3)C, P

4) Be, Al

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

1) oT aMmbOTEPHBIX K KHCIOTHBIM

2) OT OCHOBHBIX K KHCJIOTHBIM

3) OT KHCIOTHBIX K OCHOBHBIM

4) ot aMOTEPHBIX K OCHOBHBIM

11. OcHOBHBIE CBOWMCTBA YCUIIUBAIOTCS B PIAY:

1) Mg(OH)2 — Ca(OH)2 — Ba(OH)2

2) NaOH — Mg(OH)2 — AI(OH)3

3) Ca(OH)2 — Mg(OH)2 — Be(OH)2

4) KOH — LiOH — AI(OH)3

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

1) popmyna ux Beicmiero okcuaa R207

2) KHCIIOTHBIE CBOMCTBA X BBICIIUX TUPOKCUIOB YCHUIINBAIOTCS

3) HeMeTaJUTMUecKas aKTUBHOCTh MPOCTHIX BEIIECTB OcIabeBaeT .

4) HeMeTalTn4ecKast aKTHBHOCTh MIPOCTHIX BEIIECTB YCUITUBACTCS

5) oHu He 00pa3yIOT BOJOPOIHBIX COCTMHCHUI

13. B arome anemenTa Ne 9:

1) 9 HEHUTPOHOB B sAzIpe

2) 9 IpOTOHOB B sAZIpe

3) 9 271eKTPOHOB B IEKTPOHHOU 000JI0UKE

4) 9 sHepreTu4ecKuX ypoBHEHN

5) 9 271eKTPOHOB Ha BHEUTHEM YHEPTETUYECKOM YPOBHE

WHCcTpyKIIKs: YCTAaHOBUTE COOTBETCTBHE.

14. YcraHoBUTE COOTBETCTBHE MEXAY IMOJIOKEHHUEM AJIEMEHTA B MEPUOJUYECKON CUCTEME U
CBOWCTBOM €T0 MPOCTOT'0 BEIIECTBA:

[TonoxeHune anemeHTa

A) 2 nepuog, VIA rpynna

b) 3 nepuon, VIIA rpymnma

B) 4 nepuog, IA rpynmna

I') 2 mepuon, IVA rpynma

CBOICTBO MPOCTOTO BENIECTBA

1) meTaimt

2) HEeMeTaJlI

15. [Inst ameMeHTa a30T CpaBeJIMBO, YTO:

1) ero nmpocToe BeIecCTBO — METaJLI

2) popmymna Beicmiero okcuaa — N205

3) ero nNpocToe BeIeCTBO — HEMETAILT

4) popmyna BogopoaHoro coenquuenns — NH

5) BBICIIMI OKCHJI IPOSIBIISIET OCHOBHBIE CBOMCTBA

KommuiexT onenounsix 3aganuili Ne4 no Pasgeny 3. CtpoeHue U CBOWCTBAa HEOPraHMYECKHX
BemectB Tema 3.1 Knaccudukaius, HOMEHKIATypa M CTPOCHHE HEOPTraHWYECKUX BEIECTB
(AynutopHas pabora).
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WHcTpykuus: BbIOEpU OJUH NMPABUIBHBINA OTBET.
Bapuanr 1.
1. K kucinoraMm OTHOCHUTCS KaX0€ U3 2-X BELIECTB:
a) H,S, Na,COs; 6) K>S0y, Na,S04 B) H3;PO4, HNO; F) KOH, HCI
2. 'mppoxcuny menu (II) coorBercTByeT dopmyna:
a) Cu,0 6) Cu(OH); B) CuOH r) CuO
3. ®opmyna cynbdara HaATpHSL:
a) Nast4 6) NaZS B) N32803 F) Na28i03
4. Cpenu mepeyUCICHHBIX BEIECTB KUCIION COJIBIO SIBIISIETCS
a) Tuapua Maraust 0) THAPOKApOOHAT HATPUS
B) THUIPOKCHU/T KAJIbLIUSI T') TUIAPOKCOXJIOPU MEAN
5. Kakoii u3 aneMeHToB 00pazyeT KUCIOTHBIN OKCH?
a) CTPOHIIUH 0) cepa B) KaJbIUil ') MATHUI
6. K 0OCHOBHBIM OKCHJIaM OTHOCHUTCS
a) ZnO 0) Si0, B) BaOr) Al; O3
7. Oxcup yriepona (IV) pearupyer ¢ KaKIbIM U3 JBYX BEIIECTB:
a) BOJIOM ¥ OKCHJIOM KaJIbIIHs
0) kuciaopoaoM u okcuoM cepsl (IV)
B) Cy/ib(haTOM Kaliusi ¥ TUAPOKCUIOM HATPHSI
r) pocopHOI KUCTOTONU U BOJOPOAOM
HNHcTpyKius: yCTaHOBUTE COOTBETCTBUE.
8. YcraHoBuTe COOTBETCTBUE MEXKIY (HOPMYIION UCXOAHBIX BEIIECTB U MPOJTYKTAMHU PEaKIIUii

DopMyIIbI BELIECTB IIponyKTsI B3aUMOAECUCTBUS
a) Mg + HCl — 1) MgCl;

6) Mg(OH), + CO, — 2) MgCl; + H;

B) Mg(OH); + HCI — 3) MgCl; + H,0

4) MgCOs3 + H;
5) MgCO3 + H,0
Bapuanr 2.
WNHcTpyKIus: BBIOEPH OJIMH MPaBUIIBHBIN OTBET.
1. K ocHOBaHUSAM OTHOCHUTCS KaXKJJ0€ U3 2-X BELIECTB:
a) H,0, Na,O 6) KOH, NaOH B) HPO3;, HNO3 r) KOH, NaCl
2. Oxcuny meau (II) cooTBeTcTBYET hopmyrna:
a) Cu,0 6) Cu(OH); B) CuOH r) CuO
3. ®opmyna cynb(uTa HaATPHSL:
a) Na,S0y4 6) Na,S B) Na,S0; F) Na28i03
4. Cpenu epeyuCICeHHBIX BEIECTB KUCIION COJIBIO SIBIISIETCS
a) TUIpOKCcHU 6apus 0) THIAPOKCOKAPOOHAT KU
B) TUIPOKAPOOHAT MEJIU T) THIPHU/I KAJbIIUS;
5. Kakoii u3 a3eMeHTOB MOXKET 00pa3oBaTh aM()OTEPHBIA OKCH?
a) HaTpuii 0) cepa B) Gocdop ) aToMUHHIHA
6. K 0OCHOBHBIM OKCHJIaM OTHOCHUTCS
a) MgO 6) SOZ B) BgOg I‘) Alg 03
7. Oxcup HaTpUs pearupyeT ¢ KaXAbIM U3 IBYX BEIIECTB:
a) BOJIOM M OKCHJIOM KaJIbIIHs
0) KHUCJIOPOIOM U BOAOPOJIOM
B) Cyib(haTOM Kaliusi ¥ TUIPOKCUIOM HATPHSI
r) pocdopHoit kKucIoTOM U oKcuIoM cepsbl (IV)
HNHcTpyKius: yCTaHOBUTE COOTBETCTBUE.
8. YcraHoBUTE COOTBETCTBUE MEXKIY (HOPMYIION UCXOAHBIX BEIIECTB U MPOJTYKTAMHU pPEaKIInii
DopMyIIbI BELIECTB IIponyKTsI B3aUMOAECUCTBUS
a) Fe + HCl — 1) FeCl,
6) Fe(OH),; + CO; — 2) FeCl, + H;
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B) Fe(OH),; + HCI — 3) FeCl, + H,0
4) FeCO; + H,
5) FeCO; + H,O

Kommekt ouenounbix 3amanuiit NeS no Pazneny 7. Metamisl 1 Hemetamuisl Tema 7.1. @u3uko-
XUMHUYECKHE CBONCTBA METAJUIOB U HEMETAIUIOB (AyauTopHas padbora).
WNHcTpyKIus: BBIOEPH OJIMH MPAaBUIILHBIN OTBET.
1. Yto U3 HMKE MEPEUUCIIEHHOTO0 COOTBETCTBYET CXEME aTFOMOTEPMHUYECKOrO Mpoliecca:
a) MnO2 + Al — +
0)Al+C —
B) Al + NaOH —
2. KucnotHble cBoicTBa HanboJIee BEIPAXKEHBI Y BBICIIETO THAPOKCUIA:
a) ¢pocdopa
0) azota +
B) MBIIIIbsIKA
3. B xakoM psily METauioB MPOUCXOIUT YMEHBIIICHUE aKTUBHOCTHU
a) Fe, Zn, Cd, Pb
0) Fe, Zn, Pb, Cd
B) Zn, Fe, Cd, Pb +
4. ToapKO BOCCTAaHOBUTEIbHBIE CBOMCTBA a30T MPOSBIISAET B 3TOM COCIUHEHUU:
a) NH3 +
0) HNO3
B) N2
5. Kakyo posib urpaet aJroMUHUHN B aIFOMOTEPMUUYECKUX MPOLIECCaX:
a) OKUCITHTEIIS
0) KaTanuzaropa
B) BOCCTAHOBHUTEJS +
6. CKOJIbKO XUMHYECKHUX PJIEMEHTOB OTHOCATCS K HEMETaJIaM:
a)ll
0) 22 +
B) 34
7. Kakoli MeTaJ1 BCTpedaeTcs B CaMOPOJIHOM COCTOSTHUM:
a) K
0) Ca
B) Ag +
8. Hemerasibl:
a) XUMUYECKHE 3JIEMEHTHI, KOTOPbIE MOT'YT MPOSBISATH CBOMCTBA KaK OKHCIUTENS (IPUHUMAIOT
AJIEKTPOHBI), TAK U BOCCTAHOBUTEIS (OTAAIOT JIEKTPOHBI) +
0) XMMHYECKHE IEMEHTHI, KOTOPBIE MPOSBIIAIOT CBOMCTBA TOJIBKO BOCCTAHOBUTENS (OTAAIOT
AIIEKTPOHBI)
B) XUMHUYECKHUE DJIEMEHTHI, KOTOPBIE POSBISIOT CBOMCTBA TOJBKO OKUCIUTENS (IPUHUMAIOT
AJIEKTPOHBI)
9. Kakoil MeTas Heb3s MOTYYUTh 3JIEKTPOJIM30M PacTBOpa:
a) Cu
6) Pb
B) Ca+
10. ITpu B3anmMo1eHCTBHH BBICIIIETO OKCHJIAa XJIOpa C BOJIOM 00Opa3yeTcst 3Ta KUCIOTa:
a) HCIO
6) HCIO4 +
B) HCIO3
11. DTOT MeTamu1 npu BEICOKOM TeMIEPaType BHITECHSET U3 BOJbI BOAOPO/IL;
a) Fe +
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0) Cu
B) Ag
12. Bogopoa nposiBisieT OKUCIUTENbHBIE CBOMCTBA MPU B3aUMOICHCTBUU:
a) ¢ XJIOpOM
0) c HaTpueM +
B) C a30TOM
13. Kakoll TMII XMMHYECKOH CBSI3U XapaKTEePEH JJIsl METAJUIOB!
a) MeTaJTn4yecKkas +
0) KOBaJIeHTHAsI OJISIPHAs
B) MOHHAs
14. XapakTepHbIMU CTENIEHSIMH OKUCIIEHUS XJ10pa B €M0 COEINHEHUSX SIBIISIFOTCS:
a)— 2, +4, +6, +8
0)-1,+2, +5
B) -1, +1, 43, +5, +7 +
15. Yro Takoe MeTalsInyecKast CBs3b:
a) CBSI3b MEX]1y MOJOXKHUTEIbHBIMI HOHAMHU METAJUIOB, aTOMaMHU METAJUIOB U CBOOOAHBIMU
AJIEKTPOHAMHM B KPUCTAINIMYECKON PeLeTKE +
0) CBSI3b MEXK/ly aTOMaMH ¥ HOHAMH METAJIJIOB
B) CBSI3b MEX/Y MOJIEKYJIaMU METAJIJIOB
16. Cepa mposiBIsieT KaK OKUCIUTENbHBIC, TAK U BOCCTAHOBUTEIbHBIE CBOMCTBA MPU B3aUMOICHCTBUH
c:
a) BOJIOPOJIOM H JKEJIe30M
0) HATpHEM U KUCIIOPOJIOM +
B) YIJIIEPOJOM M IITHKOM
17. B xako#i rpyImie HaXOAUTCsI METaJLT TIOJIOHUM:
a)4
0) 5
B) 7+
18. OxucnurenbHbIe cBOMCTBA PochOp MPOSIBISET MPH B3aUMOICHCTBHUH:
a) C MarHuem +
0) ¢ KHCIIOPOJOM
B) C cepoit
19. K ueTBepToOii rpyrine OTHOCUTCS JIEMEHT:
a) BUCMYT
0) cyppma
B) TepMaHHii +
20. C1ocoGHOCTh aTOMOB XUMHYECKUX JIEMEHTOB IPUHUMATD AJIEKTPOHBI YCHIINBACTCS B TOM

pany:

a) O —>N —>F

6) N—>0 —>F +

B) F—>0 —>N

21. Ilpu 351€KTpOJIN3€ BOCCTAHOBUTEIIEM SIBIISICTCS:
a) karoj +

0) aHOx

B) U KaTOM, U aHOJI

22. Bopopoa nposiBIsSieT OKUCIUTEIbHBIE CBOMCTBA MPU PEAKIUU C:

a) KUCTIOPOAOM

0) xJ0pOomM

B) HaTpueM +

23. Jlns Kakoro arperaTHOro COCTOSIHMS HE XapaKTEepHa METAINTNYECKas CBS3b:
a) 17151 TBEPAOTO COCTOSTHUSA

0) 17151 )KUKOTO COCTOSTHHSI

B) IS Ta3a +
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24. B pany: Si —>P —> S —> C1 »351eKTpooTpHIATEIbHOCTD JIEMEHTOB:
a) yBeJIMuuBaeTcs +
0) yMeHbIIIaeTCs
B) HE U3MCHSETCS
25. HaunboJiee TIacTUYHBIM METAJIIIOM Ha3bIBAIOT:
a) JKeJe30
0) cTpoHIuit
B) 30JI0TO +
26. Hanbosee CUIIBHBIMU KUCIOTHBIMH CBOHCTBAMU 00JIaaeT:
a) H3PO4
6) H2Si03
B) HC104 +
27. TBepapIM BEUIECTBOM MPU HOPMAIILHBIX YCIOBHUSIX HE SIBISETCS:
a) pTyTh +
0) 30JI0TO
B) cepebpo
28. Kucnopos He pearupyer:
a) ¢ xkene3oM u okcuaoM docdopa (V)
0) ¢ cepoBOIOPOAOM U OKcHIOM yriepona (IV)
B) C BOJIOW U OKCHIOM KaJbIus +
29. Kakue cTeneHu OKUCIEHUS UMEIOT METaJLIbI:
a) TOJIBKO IMOJIOKUTEIbHBIE +
0) TOJBKO OTPHUIIATEIbHBIC
B) KakK IOJIOKHUTEIbHBIC, TAK U OTPUILIATEIbHbIC
30. Coenunenus cocraa NaH203 u NaH204 moxket 00pa3oBath:
a) XJIop
0) cepa +
B) pocop

Kommiekt onenounsix 3amanuii Ne6 nmo Pasznmeny 9. CrpoeHue m cBOMCTBa OpraHM4eCKHX
BemecTB Tema 9.2 CBoiCTBa OpraHUYECKUX COeTUHEHUN (AyauTopHas padbora).

Wuctpykuus: BbIOEpUTE OJMH MPABUIBHBIN OTBET:
Bapwuanr 1.

1. HenpenenbHbIMM Ha3bIBalOT YIJIEBOJOPOABI B CTPOEHUM MOJIEKYJI KOTOPBIX MEXIY

aTOMaMH yTJIEPOJa UMEIOTCA:
A. Tonbko npocThIe CBSA3H
b. Onga nBoiliHasg CBSI3b
B. /IBOliHBIEC U TPOMHBIE CBSI3H.
I'. Ogna TpoiiHas cBA3b
2. Yraesogopoa ¢ popmynoit CH2 = CH2 otHOcHTCS K Kiaccy:
A. AnkaHoB
b. Ankenos
B. AnkuHoB
I'. AnkanueHos

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

A. Ilentun-1

b. byren-2.

B. IIponiun

I'. Bytun-2

4. TlpeapinynuM roMoJIOrOM NeHTaaueHa-1,3 sisercs:
A. byraguen-1,3

Bb. I'excaguen-1,3
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B. IIponaguen-1,2

I'. TlenTan.

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

A.CH4 n H2

b. C6H6 u H20

B. C2H2 u H20

I'. C2H6 n H20

6.AleTUIIEH B TPOMBIIJIEHHOCTH TOJIYYaloT:

A. IlyreM Bbli€n€HUS U3 NPUPOTHOTO rasa

b. Ilyrem Beimenenus u3 HedTH

B. IIyreM BBICOKOTEMIIEPATYPHOTO PA3JI0KEHUS METaHA

I'. 3 sTunena

7. IlpucoenuHeHue TrajaoreHOBOAOPOJOB K HECUMMETPUYHBIM aJKEHAM OCYIIECTBISAETCS
COTJIACHO MPABUILY:

A. Bropna

b. 3aiinesa

B. Kyueposa

I'. MapkoBHUKOBa

Bapwuanr 2.

1. AnkeHaMu Ha3bIBalOT YIJIEBOJOPOJbl B CTPOCHUM MOJIEKYJ KOTOPBIX MEXIY aTOMaMH
yIJIepoJia UMEKOTCS:

A. Tonbko npocTsIe CBS3H

b. Onga nBoiiHasg CBSI3b

B. JIBoitHBIE U TPOIHBIE CBS3U

I'. Ogna TpoiiHas cBSA3b

2. CKOJIBKO Tt — CBA3€H COEPKHUTCS B MOJIeKyse OyTeHa-2 ?

A. Opnna

b. Tpu

B. Jie

I'. Yersipe

3. Uszomepamu Mexay coO0W MOTyT OBITh BEHIECTBA, NMPUHAUICKAIINE K CICAYIOIINM
TOMOJIOTUYECKHUM PSIJIaM:

A. AJIKUHBI U aJIKEHBI

b. AJIKHHBI ¥ TUKIIOATIKAHBI

B. AIKHHEBI U alIKagyeHE]

I'. AnKuHBI U aTKaHbI

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

A. T'ekcanuen-1,3

b. [Iponaauen-1,2

B. byranuen-1,2

I'. Ilewragnen-1,3

5. AKMHaM XapaKTepHbI PEAKIIUU:

A. IlpucoenrHeHus ¥ 3aMeIICHUS

b. 'opeHus u rungpupoBaHus

B. XnopupoBaHus u JeruapupoBaHust

I'. 3amenienus u nonuMepu3auu

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

A.CH4 u H2 B. C2H2 u H20

b. C6H6 u H20 I'. C2H6 u H20

6.OTeH B IPOMBIIIJIEHHOCTH MOJIY4aroT:

A. Ilyrem BbIACIEHUS U3 TIPUPOJAHOTrO ra3a

b. Ilyrem Bbinenenus u3 HehTH
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B. IIyreM BBICOKOTEMIIEPATYPHOT'O PA3JIOKEHHUS AJIKAHOB
I'. 3 xapObuaa KanbIus
7. BemiecTBo, 11 KOTOPOTO XapaKTepHa peaklysl OJIMMEpPU3aLuu:
A. byraguen- 1,3 B. Benson
b. byran I'. lluknorekcan

KommiekT onenounsix 3amanuii Ne7 nmo Pasznmeny 9. CtpoeHue m cBOMCTBa OpraHM4eCKHX
BemectB Tema 9.3 WneHtudukamms OpraHMYECKHX BEIIECTB, WX 3HAYCHHE M TNPUMEHCHUE B
OBITOBOM W TIPOM3BOJICTBEHHOM JEATEILHOCTH YeNoBeka (AyautopHas paboTa).

WucTpyKuus: BEIOEPH OAMH WM HECKOJIBKO MPaBUIIbHBIX OTBETOB.

1. MoHOCaxapuaoM sBisieTcs

1) nmakro3a 2) pubo3a 3) nemrono3a 4) caxapo3sa
2. U dpykro3a, u caxapo3a MpOosIBISIOT CBOMCTBA

1) MHOrOaTOMHOTO CITUPTa 2) anmpaeruaa

3) kKapOOHOBO KUCIIOTHI 4) amuHa

3. U nuknuueckas, U OTKphITas (popMa IIoKO3bI cofepkKar QyHKIIMOHAIBHYIO TPYIITY
1) -HC=0 2) -COOH 3) C=0 4) -OH

4. He moaBepraercs TUAPOTU3Y

1) xpaxman 2) naxkTo3a 3) ¢ppykro3a 4) nemnonosa
5. IlpoaykToM ruipoiamn3a caxapos3bl ABISETCA

1) MonouHast Kkucinora 2) cMeCh TITFOKO3bI U PPYKTO3BI

2) 5TaHOJ U YIJIEKUCIIBIN Ta3 4) copour

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

2) III0KO3a U rajakro3a

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

7. B otnuuune OT caxapo3bl, NIIOKO3a

1) ruaponuzyercs

2) obpazyet c runpokcuaoM meau (1) BaciIbKoBO-CHHUN pacTBOP
3) BcTymaeT B peakiuio 3TepuuKaium

4) naér «cepeOpsiHOE 3epKaJIO»

5) nonBepraercs OPOKEHUIO

8.K nuHelHbIM mosucaxapujaM OTHOCUTCS

1) aMunonexTuH 2) IIUKOTEH

3) nesmrono3a 4) ne3okcupubdo3a
9. Ocrarok fI-I1H0K03bl BXOAUT B COCTAB MOJIEKYJIbI

1) memtrono3sl 2) caxapo3sl

3) aMuUJI03BbI 4) rMKoreHa

10. Kpaxman He pearupyer ¢

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

1. ITpoaykTOM BOCCTAaHOBIEHHUS TIIFOKO3bI BOJOPOAOM SIBISIETCS

1) CH,OH-CHOH-CHOH-CHOH-CHOH-HC=0

2) CH,OH-CHOH-CHOH-CHOH-CHOH-COOH

3) CH,OH-CHOH-CHOH-CHOH-CHOH-CH,0OH

4) CH,OH-CHOH-CHOH-CHOH-CO-CH,>0OH

12. MHCTpYyKIMS: YCTAHOBUTE COOTBETCTBUE MEXKTy Ha3BaHHEM BELIECTBA U €TI0 MOJIEKY/ISIPHON

dbopMyI0ii.

Ha3BaHUE BEIICCTBA MOJIeKYIIsipHas popmyria
1. mIroko3a A. C6H14OG

2. caxapo3sa b. CeH1205

3. (bpYKTOBa B. C5H1005

4. Kpaxmall I. (C6H1005)n
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5. ne3okcupubo03a A. C12H2011
E. CsH1004

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

b. runparanun

B. runponuza

I'. «cepeOpsiHOTO 3epKasay

J. 6poxkeHus

E. nelitpanuzanuun

XK. arepudukanu

14. Ilenmrosio3a BCTyNaeT B peakuu
A. TuIpUpOBaHU

b. runparanun

B. runponuza

I'. «cepeOpsiHOTO 3EepKaa

J. 6pokeHus

E. nelitpanuzanuu

XK. arepudukarnyuu

15. K npomykTaM OpoKeHHUST OTHOCSTCS

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

16. UHCTpYKIMS: BCTABBTE MPOIYIIIEHHOE CJIOBO.
I'uapokcuin, monoKeHNneM KOTOPOro pa3nudaroTcs 0- u S1-popMbl MUKINYECKIX MOHOCAXapHUIOB,
Ha3bIBACTCH. ..

4.1.3. IABOPATOPHAS PABOTA

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

3aganue: M3yueHne XxapakTepHbIX CBOMCTB KUCIIOT U OKCUIOB.

[lepeuens cpeacTB 00OyueHUS:

- SIIUKU JJI1 TPOBeNeHUsl JaObOpaTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI JJISI MPOOHPOK,
CIIUPTOBKHU, CIIUYKH, JEPKATEIN, XUMUUECKUE CTAKAHBIL;

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

[IpakTnueckoe 3angaHue:

1. OmpiT 1. U3MeHeHne oKpacKu WHIMKATOPOB MIPH JIEHCTBUH PACTBOPOB KUCTIOT.

2. Omnpit 2. B3aumoielicTBHE KUCIOT C METaJUIaAMHU.

3. Omsrt 3. B3anMoaeiicTBre KMCIOT C OCHOBHBIMHU OKCUIAMU.

4. OmnbIT 4. B3aumoeiicTBrue KUCIOT ¢ paCTBOPUMBIMH OCHOBAHHSIMH (ILIEJI0YAMH).

5. OmpIT 5. B3aumoseiicTBHE KUCIOT ¢ PaCTBOPAMHU COJICH.

[TopsioK BBIMOTHEHUS PAOOTHI:

1. Omnmir 1. U3MeHEHHE OKpACKH MHANKATOPOB MPH ACHCTBUU PACTBOPOB KHCIIOT.

B Tpu npoOupku HaIUTh PacCTBOP COJITHOM KUCIOTHI.

1-1t0 mpoOUpPKy MPOBEPHUTH YHUBEPCATLHBIM WHIUKATOPOM;

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

3-10 mpoOupPKy 1006aBUTH 2-3 Karuu heroadraaenHa.

Yro Habmogaere?

2. OneIT 2. B3auMoaeiicTBUE KHUCIOT ¢ METAJIAMHU.

B 1-10 mpoOupKy mOMecTUTE HECKOIBKO rpaHysl IUHKa — ZN;
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Bo 2-10 npoOHpKy MOMECTUTE HECKOJIBKO Tpanys amoMuHus — Al;

B 3-10 mpoOupky momMecTuTe MEIHYIO TPOBOJIOKY.

B xaxnayro npoOGupky npuieiite o 2-3 mi constHoit kucnotsel — HCI (p-p).

Uro Habmogaere? Bo Bcex i mpoOupKax MPOUCXOIAT XUMHUIECKUE PEaKIInn?

Hamumure ypaBHEHMS TeX XHMMHMUYECKMX peaklMii, KOTOpble IpoucxonsaT. Hazosure
MOJIyYEHHBIE BEILIECTBA.

3. OmsIT 3. B3auMoneicTBre KUCIOT ¢ OCHOBHBIMU OKCHIAMHU.

B npobupky nmomecture HeCKoJbKO rpanyi okcuaa meau — CuO.

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

Uro nabmonmaere? 3akpenure MpoOUPKY B JeprkaTese U Harpelte. HarpeBanue Beaute oueHb
octopoxkHo. Yto Habmromaere? [lo kakoMy NMpH3HAKY ONPENENIHUIIH, YTO MPOUCXOTUT XHUMUYECKas
peakuus? Hanmummre ypaBHEeHHEe XUMUYECKOW peakuuu. HazoBuTe mosrydeHHbIE BEIIECTBA.

4. OnbIT 4. B3aumopeicTBUe KUCIOT C paCTBOPUMBIMU OCHOBAHUSAMHU (IIETTOYAMH).

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

[TocTenenno no karmisim no6aBbTe consiHyto Kuciaoty — HCL. [IpoOupky cierka BCTpsIXHUTE.

Uro nabmonaere? Hammmmre ypaBHeHHE XMMHYECKOH peakiuu. Ha3zoBuTe moiydyeHHBIE
BEIIECTBA.

5. OmnpIt 5. B3aumoelicTBUE KUCIIOT C pacCTBOPaMU COJIEH.

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

Uto nabmomaere? Hammmure ypaBHEHHE XMMHYECKOW peakunwu. HazoBuTe mMONydeHHBIC
BELIECTBA.

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

Yro genanu? Yro nabmromanu? BriBoabl

KoHTpobHBIE BONIPOCHI:

1. Kakue MHIMKATOPHI JAIOT OKpAIIMBaHUE KPACHBIX OTTEHKOB IIPU JI€HCTBUM Ha KUCIOTHI?
2. Kakoii ra3 OyneT BBLACTATHCS IPH XMMUYECKON peakuy KUCI0Ta + MeTa?

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

3amaaus 00y4arOIIMMCS ISl CAMOCTOSITEILHOM paOOThI:
1. B ombrTax 2, 3, 4, 5 onpenenute TUI XUMUYECKOU CBSI3U MOJTYYEHHBIX BEILIECTB.
2. OmpIT 5. Hanmmmre cokparieHHOe HOHHOE YPaBHEHUE XUMHYECKOW peaKITiH.

Kommnekt onenounbix 3amanuii No2 mo Pazgeny 3. CtpoeHue U CBOMCTBA HEOPraHMYECKHX
BemectB Tema 3.1. Kiaccuduxanus, HOMEHKIaTypa M CTPOEHHE HEOPraHHMYECKUX BEILECTB
(AynuTopHasi caMoCTOsITebHAs padoTa 00yJaIomuXCs).

3ananue: M3ydyeHne XxapakTepHbIX CBOWCTB OCHOBAHUM U COJIEH.

[lepeuens cpencTB oOyueHUs:

- SIIUKU JJI1 TIpOBeNeHHUsl JabOpaTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI JJIsI MPOOHPOK,
CIIUPTOBKHU, CIIUYKH, JEPKATEIN, XUMUUECKUE CTAKAHBL;

- cepHas KHCJIOTa, YHHUBEPCAJIbHBIH WHIAMKATOP, METUJIOBBIA OpaH)XEBBIA, (DeHoITaIeuH,
Boaa, NH4Cl, Fe, NaCl, Na3PO4, Nal, AgNO3, NaOH, CuSO4.

[IpakTrueckoe 3agaHue:

1. Omnmir 1. McnpiTaHne pacTBOPOB 1IEI0YEN MHAUKATOPAMH.

OnrlT 2. B3anMoaelcTBIE IETOYEN C COIIMMU.

6. OmnpiT 3. U3yueHue 3aMeLICHUS ME/IN KETIE30M.

7. OmwpiT 4. [TonyueHue U CBOKMCTBA HEPACTBOPUMBIX OCHOBAHUH.

8. OmpiT 5. U3yueHue B3auMOACHCTBUS COJIEH C COMISIMHU.
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[Topsok BeINOIHEHHS pabOTHI:

a) Ompit 1. McnbITanue pacTBOPOB IEI0YEH HHINKATOPAMH.

B Tpu npoOupku HAUTH PacTBOP MICIOYH.

1-1t0 mpoOUpPKy MPOBEPHUTH YHUBEPCATLHBIM HHIUKATOPOM;

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

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

UYro Habmogaere?

b) OmsiT 2. B3aumoeiicTBrE MIEI0YEH ¢ COMAMH.

B npoGupky Haneiite 2 M1 pacTBOpa XJOpHUJa aMMOHHUs, 3aTeM qo0aBbTe 1-2 Mi1 pacTBOpa
mesnoun. CoaepkuMoe MpOOUPKU HarpeiTe, OCTOPOKHO MOHIOXANTE BBIICIISIONINICS Ta3000pa3HbIMA
IPOAYKT UJIH MOJHECUTE K OTBEPCTUIO POOUPKH BIAXKHYIO JJTAKMYCOBYIO OYMaXKKy.

Uto nabmomaere? Hamumure ypaBHEHHsS XMMHYECKOW peakiuu. HazoBuTe mOIy4eHHBIC
BELIECTBA.

C) Ompit 3. M3yucHre 3aMEIIEHUS MEH JKEIIE30M.

Haneiite B mpobupky 2-3 M pactBopa cynb(ara Meau (2) ¥ MOMECTUTE B HErO CTAJbHYIO
KHOIIKY WU ckpernky. Uro Habmomaere? Hamummmre ypaBHEeHUs XUMHUYECKOM peakiuu. HazoBute
II0JIy4YEHHBIE BELIECTBA.

d) Omsit 4. [TonydeHue 1 CBOWCTBA HEPACTBOPUMBIX OCHOBAHHIA.

B nBe mpoOupku Haneite o 1-2 mu pactBopa cynbdara meau (2) — CuSO4. JloGaBeTe B
KaKIyI0 U3 mpoOupok 1-2 mit pactBopa ruapokcuaa Hatpust — NaOH. Urto nabmromaere?

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

Hamummre ypaBHeHus XuMuuyeckux peakuuii. HasoBuTe moONyd4eHHBIE I1OJIy4EHHBIE
BElIeCTBa.

OcraBuryiocsi IpoOUpPKY C HEPACTBOPUMBIM OCHOBAHUEM YKPEIUTE B MPOOUPKOAEpKATENe U
HarpeuTe B MiIaMeHu ciupToBKH. UTo HabmoqaeTe? HanmumuTe ypaBHEHHE MPOBEICHHON PEaKIUH.

e) Ompit 5. M3yucHre B3aUMOICHCTBHS COJICH C COJISIMH.

B xaxayro u3z 3-Xx mpoOupok c pactBopoMm xiopuaa, (ocdara w wmommma HaTpus
COOTBETCTBEHHO MPUJICHTE HECKOJIBKO Karellb pacTBOpa HUTpaTa cepedpa (1).

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

Tabmuis! 1 BEIBOABI (0€3 HOPMYITUPOBKH):

1. OdopmiisieM Bce pe3ysbTaThl B TAOIHILY:

Yro genanu? Yro Hadmroganmu? BriBoabl

KonTpoJsibHBIE BOPOCHL:

1. Kakue nHIuKaTophl JAalOT OKPALIMBAHUE KPACHBIX OTTEHKOB IIPU JEHCTBUM HA LIEI04N?
2. Kako¥i ra3 BbIIEIAETCS IPU PEAKIIMU THAPOKCHIA HATPUS + XJIOpU1a aMMOHUsA?

3. laiiTe onpeneneHus:

- COJIb

- OCHOBAaHHUE

- KHCIJIOTa

- OKCHU]I.

3agaaus 00y9arOIIMMCS ISl CAMOCTOSITEILHOM paOOThI:

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

2.0mnbIT 3. PaccMOTpUTE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE IIPOLIECCHI.

3. OmpiT 4. ChopMyIUpYHTE BBIBOJ O CITOCO0OE MOTYyYEHUS HEPACTBOPUMBIX OCHOBAHUH.

KommiekT omenounbix 3amanuii Ne3 mo Pazgeny 8. JlaGoparopusiii mpaktukym Tema 8.1.
WnenTudukanus HeOpraHn4eckux BemecTB (AyIUTOpHas CaMOCTOsTeIbHas padoTa 00yJaromuxcs).
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3ananue: M3ydeHne ocOOCHHOCTEH XUMHUYECKUX PEAKITUH.

[Tepedens cpencTB 0OydeHHUS:

- SIIUKU JJI1 TPOBENEHUs JTaObOPAaTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI IS TMPOOHPOK,
CHUPTOBKH, CIUYKH, IEP>KATENN, XMMUUECKHE CTaKaHbl, MEH3YPKH;

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

[IpakTuueckoe 3anaHue:

1. OmpiT 1. 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIICHTPAIIUH PEarupyronux BEIICCTB.

2. Omnsit 2. Peakius 3aMenIeHust MEIu JKeIe30M B PaCTBOPE METHOTO KyIOpoca.

3. OmpIT 3. 3aBUCUMOCTh CKOPOCTH B3aMMOJICUCTBHS COJITHON KHCIIOTHI C METaJUIaMH OT WX
TIPUPOJIBI.

4. OnpIT 4. 3aBUCUMOCTH CKOPOCTH B3aUMOJICUCTBUS OKCHJIa MeU (2) C CEpHON KHCIIOTOM OT
TEeMIIepaTyphI.

[Topsinox BeIMONMHEHUS PaOOTHI:

1. Ompit 1. 3aBUCUMOCTBH CKOPOCTH PEAKLIUK OT KOHLIEHTPAI[UU PEarupyronnx BeIecTB.

Hanetite B 3 mpobupku pactBop THocyiabdara Harpus - Na2S203. B nepByro npoOupky 3 mi;
BO BTOPYIO — 2 MIJI; B TpeThio — 1 mil. 3ateM npuieiite Bo Bce MpOOUPKHU BOABI TaK, YTOOBI YPOBEHb
pPacTBOpPOB B HUX CTaJl OJMHAKOBBIM — 5 MII, TO €CTh B MEPBYIO0 MPOOUPKY MPHUIbEM 2 MJI BOJBI, BO
BTOPYIO — 3 MJI, B TPETHIO — 4 MIL

Teneps OBICTPO TPHIBEM B KaXaylo NMPOOHMPKY (HaywHasi C TpeThel) mo 2 MJI pacTBopa
CEPHOU KUCIIOTHI U IPOCIICIUM, B KAKOH M3 HUX PaHbIEe BCEro Oy/eT BhIMAIaTh 0CAIOK CEPHI.

Uto nabmomaere? CraenmaiTe COOTBETCTBYIONIME BHIBOJBI. HamuimmTe ypaBHEHHE pPEaKIUU.
[ToanummuTe nonyueHHsle BenlecTBa. HazoBute Tun peakiuu.

2. OmpiT 2. Peakius 3aMeIIeHUs] MEIH JKEJIE30M B PACTBOPE METHOTO KyIopoca.

Haneiite B mpobupky 2-3 M pactBopa cynb(ara Meau (2) ¥ MOMECTUTE B HETO CTAJIbHYIO
KHONIKY WM cKpernky. UYro Habmiomaere? 3amuIIMTe YypaBHEHHE peaklUWd, U K KaKoMy THUITY
XUMUYECKUX PeaKlUid OHA OTHOCUTCH.

3. OmnpbIT 3. 3aBUCUMOCTh CKOPOCTH B3aUMOJICUCTBUS COJISTHOM KHUCIOTHI C METAJNIAMHU OT
UX MPUPOJIBI.

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

4, OnpiT 4. 3aBUCHMOCTH CKOPOCTH B3aUMOJICMCTBHS OKCHAa Meau (2) ¢ CcepHou
KHUCJIOTOM OT TEMIIEPATYPHI.

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

Uro Habmogaere? Hanmummure ypaBHEHUS PEaKIuu.

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

Yro genanu? Yro nadmromanu? BriBoabl

KonTpoJsibHBIE BOPOCHI:

1. YeM u3zmepsieTcst CKOpOCTb XUMHUYECKHUX PEAKIIMM?

2. Kakue GakTopsl BIUSAIOT HA CKOPOCTh XMMHUYECKUX PEaKITUii?

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

3ananus 00ydaromUMCs I CAMOCTOSITENTbHON paOOTHI:
1. Omprit 2, 3. HanmummTe OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH.

KommiekT omenounbix 3amannii Ned mo Pazgeny 8. JlaGoparopusiii mpaktukym Tema 8.1.
WnenTudukanus HeOpraHn4eckux BemecTB (AyIUTOpHas CaMOCTOsTeIbHas padoTa 00yJaromuxcs).
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3ananue: M3yyeHne KOppo3UH METAIJIOB U CIIOCOOOB 3aIMTHI METAJJIOB OT KOPPO3HH.
[Tepeuens cpeacTB oOyueHuUs:
- SIIIUKU JUI TIPOBEACHUS J1a00paTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI ISl TPOOUPOK, XMMUYECKHE
CTaKaHblI;
- CTakaH C PAacTBOPOM COJIM, 3JIEKTPOIBI JKEJe30-aJIOMUHUHN, (peHondTanenH, Hox B pacTBoOpe
HONIMCTOTO KaJusl, )KeJIe3HbIe CTPYKKH, cepHast KUCIoTa (p-p).
[IpakTuyeckoe 3agaHue:
1. Onwit 1. [IpoTekTopHas 3amuTa.
2. OnbIT 2. UHrHOUTOPHI KOPPO3UHU B KUCIION CpeIe.
[Topsinok BhINONIHEHUS PAOOTHI:

1. Omspir 1. IlporexkropHas 3amura.

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

[Torpy3uTh B SMEKTPOJIUT HA 5 MHUHYT 3aUMIICHHYIO B MECTE COCJMHEHUS U COCAUHEHHYIO
MIPOBOJHUKOM TIapy dJIEKTPONOB: >Kele30-aTtoMUHHK. (BO3HHMKAeT rajapbBaHUYECKHI DJIEMEHT, B
KOTOPOM OJIMH U3 BJIEKTPOJOB SIBJISIETCS MOJOKUTEIBHBIM TOJIOCOM, @ JPYTrod — OTPULIATEIbHBIM.
[Ipu xoppo3uu B HEUTpalbHOW Cpele y OTpHUIaTeIbHOro momtoca obpasytorcs OH woHbl B
NPUCYTCTBUH (peHomNpTaenHa MOSIBISETCS MATMHOBAS OKPACKaA).

2. OmpIT 2. UHTHOUTOPHI KOPPO3UH B KUCIIOM Cpeie.

Hanute pacTBOp cepHOIi KHCIOTHI B IB€ MPoOUpKHU. B 00e mpoOupKkH BHECTH KETE3HBIE CTPYKKH.
(BcrneactBue B3auMoOnIEHCTBUS MeTajula B 00euX MpoOMpKax yepe3 HECKOJIbKO MUHYT HadHETCs
BBIJICJIEHUE Ta3000pa3Horo Bonopoza). Koraa Beaenenne BOAopoaa CTaHET HHTEHCUBHBIM, T00ABUTh
B OJIHY U3 MpoOHUPOK 1-2 Karu pacTBopa ioja B HOIuIe Kajusl.

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

Yro genanu? Yro Hadmroganmu? BriBoabl

KoHTponbHbIE BOPOCHI:
1. Yro Takoe koppo3usi?
2. Bunpl xoppo3un?
3. CrtocoObI 3aIUTHI OT KOPPO3HH.

3ananust 00yJaroIMMCs ISl CAMOCTOSATEIBHOM PaboThI:
1. Oneir 2. Hamwmcarp, kakoit HaOmomaercss d¢ddext. Hammcarp ypaBHeHHE peakuu
B3aMMOJIEHUCTBUS PacTBOpa CEPHOM KHUCIIOTBI C JKEIE3HOM CTpykkoil. Crenarb BBIBOA O TOM, 4TO
TaKO€ UHTHOUTOPBHI.

KommiekT omenounbix 3amanuii NeS mo Pazgeny 8. JlaGoparopusiii mpaktukym Tema 8.1.
Wnentudukanus HeOpraHn4eckux BemecTB (AyIUTOpHAs CaMOCTOsTeIbHAs padoTa 00yJaromuxcs).

3ananue: Pacno3sHaHMe HEOPraHMYECKUX BEIIECTB METOJOM XUMHYECKOTO 3KCIIEpUMEHTA.
WNnentudukaiyisi HEOPraHWYECKUX BEIIECTB C MCIOJIBb30BAHUEM UX (U3UKO-XUMHUYECKUX CBOMCTB,
XapaKTEPHBIX KAU€CTBEHHBIX PEAKIIUA.
[lepeyens cpencTB 00yueHuUs, UCTIOIb3YyEMbIX Ha 3aHSATHU:
- ITaTMB ¢ TpoOupKaMu, JepXKarenb Juidi NpoOUPOK, METaUIMYEeCKHid CTepKeHb (OT
AIIEKTPOJIAMIIOYKH ), CIIUYKH, CIUPTOBKA, CTAKaH C BOAOW, TUTEIbHbIE UL, MEAHAS IPOBOJIOKA;
- NaNO3, KCI, BaCl2, H2S0O4, NaOH, HNO3, KI.

[IpakTnueckoe 3agaHue:

1. Onmit 1. KauectBennast peakuus Ha HoH NO3-.

2. OnpIT 2. OKpalvBaHue MIaMEHHU COJIIMU METAJLIOB.

3. Omnelt 3. OnpeneneHre HEKOTOPhIX METAJIOB B CILJIaBax.
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[Mopsinok BeimosnHeHMs paboThI (BUpTYyabHas oOpazoBarenbHas mhorpaMma virtu/ab. net):

Omnpit 1. KauectBenHas peakuust Ha noH NO3-.

B npobupky c¢ pactBopom NaNO3 Bnauth koHueHTpupoBanHyro H2SO4, a 3arem B 3Ty ke
IpoOUPKY BHECTH MEHYIO MPOBOJIOKY. (MI3MeHeHMe 11BeTa pacTBOpa U BbIAEICHHE ra3a Oyporo 1seTa
ykas3biBaeT Ha HoH NO3-).
3anucars HaOJIIOIEHU.

Omnpit 2. OKpamyBaHue IJIaMEHH COJIIMU METAJLIOB.

MeTtannu4eckuil CTepKEHb NPOMBITh BOJOW, a 3aT€M IPOKAJINUTh B IIJIAMEHH CIHPTOBKH.
[Ipokanennslii crep>keHs BHecTH B pacTBop KCl, a 3arem cHOBa B Mi1aMs COUPTOBKH.

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

Omnpbit 3. Onpenenenre HEKOTOPBhIX METAJNIOB B CIIJIaBaX.
A) OTKpbITHE ATFOMUHUS.

Ha Merammmyeckyro IUIACTMHKY HAHECTH KPENKOM IIENIoud. BeineneHue my3bIpbKOB rasa
YKa3bIBa€T Ha IPUCYTCTBUE AJIFOMUHUS.

b) OTkpbiTHE CBUHIIA.

Ha mMeramnuueckyro MJIaCTUHKY HAHECTH Karullo pa30aBIeHHOW a30THOM KHUCIOTHL. Yepes
HECKOJIbKO CEKYH]I CHATHb Karuiio (GuiIbTpoBaidbHOW Oymaroit. Ha ceipoe msaTHO (GruIbTpoBanbHOU
OyMaru KamHyTh OJHY KaIUIIO pacTBOpa Homuctoro kamus. OKpallMBaHUE TISITHA B JKENTHIA I[BET
YKa3bIBacT HAa IPUCYTCTBUE CBUHIIA.

B) OtkpriTne xenesa.

Ha Merammmyeckyro NIaCTMHKY HAaHECTH KAaIUIl0 KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI.
Uepe3 HECKOIBKO CEKYHJ CHATh Kalulio (MIBTPOBAJIBHONM OyMaroil u Ha chlpoe MATHO Oymaru
KallHyTh PacTBOPOM DPOAAHHCTOTO aMMOHHSI WIN JKEITOW KpoBsiHOW conu. llosBieHue kpacHOro
OKpAaIllMBaHUs TPU HCIOJIb30BAaHUM pacTBOpa POJAHMCTOIO AMMOHHUS M CHUHEE OKpallMBaHHE C
JKENITON KPOBSAHOM COJIbIO, YKa3bIBAET HA IPUCYTCTBHE JKeJie3a.
3anucarp HaOmoaenusi. ChopMupoBaTh BBIBOJI.

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

Yro genanu? Yro nabmromanu? BriBoabl

KoHTposibHBIE BOIIPOCHI:
1. Kak onpenenuts €CTh JIM B METALTHYECKOHN TUTACTHHKE JKeJie307
2. Kak onpenenurh ecTh JId B METAUTHYECKON TUTACTUHKE ATFOMUHUIA?
3. Kak onpenenuTs €cTh U B METAJUTMYECKON TIJIACTUHKE CBUHETI?

3amanus 00y4JaroMUMCsI 1711 CAMOCTOSITEIIBHONW PaOOTHI:
Onbeir 1. Hanmcarsh  ypaBHEHHMs  NPOTEKAIOMUMX  peakuuid (i1 OKHCIHMTEIbHO-
BOCCTAHOBHUTEIILHON — C AJIEKTPOHHBIM OaTaHCOM).

Kommuiext onenounsix 3aganuii Ne6 mo Pazneny 8. JlaboparopHslit mpaktukym Tema 8.2.
HccnenoBanue CBOMCTB pacTBOPOB (AyIUTOpHAs CAaMOCTOSATENIbHAsI paboTa 00ydJaroImmxcs).

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

[Tepeuens cpeacTB oOyueHuUs:
- MEpHYIO TOCYAY: MEpHBbIE KOJObI, NMUIIETKH; apeoMeTp, PAacTBOpP XJOpHUAA HATpHUs, pacueTHbIC
3aJa4yu Ha KapTOYKax.

[IpakTuyeckoe 3anaHue:
1. Omnsit 1. Ilpurorosnenue pacTBopa XJopuaa HaTpUs € 3aJaHHOW MaccoBOM aonei conu (%).
2. Pemienne pacyeTHBIX 3a/1a4 Ha HAXOX/IEHUE MAaCCOBOM JTOJIHM PACTBOPEHHOT'O BELIECTBA.
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[Topsi0K BBITONHEHHS PaOOTHI:

1. Ompir 1. IIpuroroBienue pacTBopa XJopHa HATpuUs ¢ 3aJaHHON MaccoBoit noneit conu (%).

B MepHBII IMAMHIP HAIWMBAIOT PAcTBOP XJIOpUIA HATPHs U apeoMETPOM OMNPEACISIOT €ro
I0THOCTG. [1o Tabnuie HaXomAT KOHIIEHTPAIUIO HCXOMHOTO pacTBopa [ B % ( macc) |.

PaccuuThIBalOT, CKOJNBKO MWUIMIUTPOB HCXOAHOTO pACTBOpPa M BOIBI CIEAYET B3ATh JUIS
npuroroBieHuss 250 mn 5% pactBopa. Boay oTMepuTh IMWIMHAPOM U BBUIMTH B MEPHYIO KOJIOY
oobemMoM 250mit. McxXomHbIE pacTBOp MOBAapEHHOW COMM OTMEpSIOT wwiMHApoM Ha 100 mu u
BJIMBAIOT B KoJIOy ¢ Bozmoi. PacTBop B konbe nepememinBarot. [{unuHIp onosacKMBaiOT HEOOIbIIUM
00bEMOM pacTBOpa U3 KOJIOBI, KOTOPBIM 3aTeM MPUCOCAMHAIOT K 00IIeil Macce pacTBopa B KoJjOe.
[IpoBepUTh IUIOTHOCTH W KOHIIEHTPAIMIO MOJy4YEHHOTO pacTBopa. PaccuuTarb OTHOCHUTEIHHYIO
omnoOKy O00TH

CcC-C
~ ™~ 100
dorn= € %

2. Pemaem pacueTHble 3a1aun:

A) B cocraB cyxoif IeMEHTHON cMecH JUIsl IITYKaTypHBIX paboT BxonuT 25% uemenTa u 75% necka.
CKOJIBKO KMJIOTPAMMOB Ka)KIOTO KOMIIOHEHTa HEOOXOAMMO B3STh Ul MpUroToBieHus 150 Kr Takoit
cMecu?

b) MaccoBast nons 3onota 58,5%, a macca cmecu 4,7 1. Haiitu maccy U KoiaudecTBa pacTBOPEHHOTO
BEIIECTBA.

B) B Bone o6wemom 80 mi1 pacTBOpHIM MOBapeHHYIO coiib Maccoi 20 r. Haiitu maccoByio 100
MOCJIe PACTBOPEHHUS MOBAPEHHOI COJH.

I') Cmemanu aBa pactBopa: nepsblii ¢ Maccod 130 r u nmpoueHTHBIM conepkanueM 20%, BTOpoil ¢
Maccoid 120 r u mporeHTHbIM coaepxkanueMm 5%. HalTu maccoByro MO0 TOCIE CMENIMBAHUS
pacTBOpPOB.

Tabnuibl u BEIBOBI (6€3 GOPMYIUPOBKH):
1. Odbopmiisiem Bce pe3ysabTaThl B TAOJIHUITY:

Yro genanu? Yro nabmromanu? BriBoabl

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

KoHTponbHbIE BOIPOCHI:
1. Jlatb onpenenenus:

- pacTBOp
- paCTBOPUMOCTD
- KOHLEHTpaIHsl
- MaccoBast 10JIs1 PaCTBOPEHHOTO BelecTBa. DopMyrna HaXOXKACHHUS.
- MOJISIpHAs! KOHIIEHTpaLus

2. Kakue criocoObl BIpake€HHsI COCTaBa pacTBOpa BbI 3HaeTe?

3ananus 00yJaronmMcs ISl CaMOCTOSTEIbHOU PaboThI:

1. PeminTh caMOCTOSATENBHO YETHIPE 3aJlaud HAa HAaXOXJIEHHWE MacCOBOM IO PaCTBOPEHHOTO
BELIECTBA.
A) OrmpenenuTh MacCOBYIO JOJI0 PAacTBOPEHHOTO BEIIECTBAa MOBapeHHOW comu, ecid B 380 T
pactBopeHo 20 T TOBapeHHOM COJIH.
b) Cxonbko rpammoB ruapokcuaa kanust cogepxutcs B 200 ma 10%-ro pactBopa (ruiotHocts 1,09
r/cm3)?
B) Cmemanu 250 r 20%-ro pactBopa constHoi kuciaotbl 1 100 Mt 30%-ro pacTBopa TO# e KHCIOThI
(mmotHOCTS 1,15 r/em3). OnpenenuTe MacCOBYIO JOJIO COJITHONW KUCIIOTHI TOCIIE CMELTNBAHUS.
I') Ha 3,9 r xamus mopeiictBoBanu 41,1 mMa Bompl. OmnpenennTe MacCOBYIO JIOJIO TMOJYYCHHOU
IIEJI0YH.
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KommtekT onenounsix 3amanuii Ne7 mo Pazneny 8. JlabopaTtopHblit mpakTukyMm Tema 8.2.
HccnenoBanue cBOMCTB pacTBOPOB (AyIUTOPHAsE caMOCTOsITeNbHAs paboTa 00ydyarommxcsi).

3amanme: [lpurotoBnenue cycneH3um KapOoHata Kaimblusl B Boje. llomydeHune sMmynbcuu
MOTOpPHOT0 Macia. O3HaKOMJIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CUCTEM.

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

[IpakTnyeckoe 3agaHue:

1. Omnspit 1. O3HaKOMIIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CUCTEM.
2. Ompit 2. [IpuroroBieHue CycreH3ny KapOoHaTa KaJIbIUs B BOJIC.
3. Ompit 3. IlpuroroBneHue sMyabCHH MOTOPHOTO MaCIa.

[Topsiok BBIOTHEHUS PAOOTHI:

OnbiT 1. O3HakoMHTbCS € HEOONBIION KOJUIEKIMEH OOpa3loB IHMCIEPCHBIX CHCTEM U3
CyCIIE€H3UH, SMYJbCHI1, TACT U TeJICH.

Pacnpenenuts 00pasibl KOJJIEKIH B COOTBETCTBUH € KIacCU(UKAIIMEH JUCTIEPCHBIX CUCTEM.

O3HAaKOMHUTBCA CO CPOKAMM TOAHOCTH IMILEBBIX, MEAMLIMHCKMX M KOCMETHYECKHX TIeleH.
Kakum cBolicTBOM reneit onpenensercst Cpok ux ronHoctu. Habmionenus 3anucarb B TETpaib.

OmpiT 2. [IpuroTtoBnenue cycrieH3nn KapOoHaTa KaJIbIUs B BOJIC.

Paszorpem men B cTymke, epeHeceM B MPOOUPKY ¢ BOJOH U nepemeriaeM. [lomydnm MyTHYIO
KHUAKOCTD — IUCHEPCHYIO CUCTEMY, Ha3bIBACMYIO CycrieH3uel. OHaKo MpOUIeT HEMHOTO BPEMEHH, U
MEJI OCAJET Ha THO CTAaKaHa, )KMJKOCTh CTaHET po3pauHoil. [lox aeficTBreM CHIIbI TSHKECTH YaCTHUILIBI
TBEPIOTO BELIECTBA CEAMMEHTHUPYIOT. DTO [OKa3aTeJIbCTBO TOrO, YTO Halla CUCTEMa IMOIY4YHJIACh
rpyooaucnepcHoii. HaOmonenus 3anucars B TeTPab.

Omnpit 3. [TonyyeHne 3MyabCUH MOTOPHOTO Macia.

Heckonbko kamenb MOTOPHOTO Maclia SHEPrMYHO B30OJITaTh B MPOOHMPKE C HECKOIbKHUMHU
MWUIHJIUTPAaMHU BOZbl, 00pa3yeTcs MyTHas AucCHepcHas cucrema — 3Mynbcud. Co BpeMEHEM OHa
pacciouTcs, MOCKOJIbKY MpeNCTaBsieT coboil rpydoaucnepcHyto cuctemy. Habmronenus 3anucarb B
TETpab.

KoHnTponbHbIE BOTPOCHI:
OxapakTepu3yiuTe MOHATUE «IUCIIEPCHASI CUCTEMAY.
UeM oTiiMyaeTcst AUCIEPCHAS] CUCTEMA OT OCTAJIBHBIX CMECEH.
3. Kakue THMBI IUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperarHoro COCTOSHUS cpeabl U (a3bl
BbI 3HaetTe? [IpuBeaure npumepsl.
Kakue cucrembl Ha3bpIBalOT Tpy0OIUCTIEPCHBIME?
Kakune cucteMbl Ha3bIBalOT TOHKOAUCIIEPCHBIMHU?
C KaKuMH MCTIEPCHBIMU CUCTEMAaMU BbI CTAIKMBAETECH B TOBCEAHEBHOM XKU3HU?

A

ISR

KommiekT onenounsix 3amanuiit Ne§ mo Pasmeny 10. JlaGopaTopHblii TpPakTHKyM TIO
unaeHTuukau opranndeckux BemectB Tema 10.1. UneHTHduKaius opraHn4ecKuX COCIUHEHUN
OTJIENBHBIX KIacCOB (AyAUTOpHAs CaMOCTOSITEIbHAS paboTa 00yJarOIINXCs).

3anmanue: V3yueHue xapaKTepHBIX CBOWCTB CHHUPTOB, (DEHOJIOB, albACTUIOB U KapOOHOBBIX
KHCJIOT.

[TepeueHs cpeacTB 0OydeHUS:

- AUIMKW JJI1 TIPOBEACHUS JaOOPaTOPHBIX OIBITOB, MPOOUPKHU, IITATUBBI ISl IPOOUPOK, CIUPTOBKH,
CIIUYKH, JISPKaTeNI, XUMUYECKUE CTaKaHBI;

- cynbdar menu (2), THIPOKCU HATpUs, TIMILIEPUH, BOIHAS dMYJIbCcHs (eHoma, XJopus xkemnesa (3),
Me/IHas TPOBOJIOKA, KycOueK (eHoIiacta, pacTBop (opMmanbaeruaa, CUpT, aMMHAYHBIA PaCTBOP
okcuaa cepedpa, MOPOIIOK MarHus, yKCycHasi KUCJIOTa.

[IpakTudeckoe 3amaHue:

1. OnpiT 1. B3aumoneiicTBre mHIIEpUHA ¢ THAPOKCUIOM Meu (2).
2. OnpiT 2. KauecTBeHHast peakiyst Ha (eHOIL.
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3. OnbIT 3. OKUCIEHUE CIUPTA B ANIbJICTU.
4. OnpiT 4. OKHCIEHNE BOIHOTO pacTBopa (opMalibIeTHa aMMHUAYHBIM PacCTBOPOM cepedpa.
5. OmpIT 5. O3HaKOMIIEHHE CO CBOMcTBaMU (peHOI(HOPMATTBACTHIHON CMOJIBI.
6. OnpIT 6. CBOMCTBA YKCYCHOU KHCITOTHI.
[opsaok BbImoONHEHUS pabOTHI:
1. Ommit 1. B3anmogeiicTBre muIieprHa ¢ THAPOKCHIOM MeaH (2).
B mpoGupky nHaneiite 2-3 kamiau pactBopa cynbdara menu (2) u 100aBbTE HEMHOTO pacTBOpa
TUAPOKCH]IA HATPHS 10 00pa30BaHUsI TOTy00TO OCaaKa THAPOKCUAA Mean (2).
K mnonmydenHoMy ocaaky mo0aBpTe IO KalusiM —DIMLIEepuH. B3bonraiite cmeck. OTMmeTbTe
IpeBpalleHre roxyooro ocajka B pacTBOpP SIPKO-CUHETO IIBETA.
Kakast peakius JeXUT B OCHOBE IOJydeHUs TI'Mapokcuzaa Meau (2)? Hanumunrte ypaBHeHUe 3TOMH
peakiuu.
2. OmnpT 2. KayecTBeHHas peakius Ha (hEeHOI.
B npo6upky Haneite 1 M BogHO#M dMybcun PeHoma, 3areM 100aBbTe 1-2 Karum pacTBopa XJIOpuaa
xkene3a (3) (oOpazyeTcsi TeMHO-(PUOIETOBEIN PacTBOP).
3anucarp HabmoneHus. Hamcars ypaBHEHHE peaKIiiy.
3. Ompit 3. OKuCIeHNE CIUPTA B aJIbACTHI.
[Tomectuts B mpoOupky 0,5 MJI 3THUIOBOTO CIHUPTAa W TMOTPY3UTh B HEE MPOKAJCHHYIO METHYIO
CHHpalb, TOKPBITYIO YEPHBIM HajeToM okcuaa meau. (UepHas MOBEpXHOCTh CHHPAIM CTAHOBUTCS
30JIOTHCTOI BCJIECTBUE BOCCTAHOBJICHUSI OKCHAA MEIW U MOSBJISETCS 3alax aibAerujaa). 3amnucarb
HAOIONCHUSI.
Hanucarp ypaBHEeHHE peakuu, IPOUCXOAAIIEH NPU HAKATUBAHUN MEIH.
4. Ompit 4. OKucieHue BOIHOTO pacTBOpa (hopMasibaeruaa aMMHAaYHbIM PacTBOPOM cepedpa.
B uucryro npobupky momectuth 0,5 MII aMMHAgYHOTO pacTBOpa okcuja cepedpa, mpubdasuth 0,5 mu
¢dopmanuna. B30ontare M OCTOPOXKHO HarpeTb CMeCh, Bpamiash NpOOUPKY B IJIAMEHU TOPENIKH.
(oTMeTUTh 00pa3oBaHKe OJIECTAIIETO 3ePKATHLHOTO HAJIETa HA CTEHKAaX MPOOUPKH).
3anucarps HaOmoneHus. Hanucars ypaBHeHus peakuuii. HazBaTh monydeHHbIE BEIIECTBA.
5. OmpIT 5. O3HaKOMJIEHHE CO CBOKCTBaMH (heHOJI(POPMaTbICTHTHON CMOJIBI.
OOparuTh BHMMaHUE Ha IBET W3AeNud H3 (QeHomnacra. BHecTH B miiamsi TOpENKH, Jepxa
TUTENBHBIMU IIUILAMHU, KYCOK u3fenus u3 ¢enorviacta. (OH TOpUT HE IUJIABSICh, PAcIpOCTpaHss
pe3kuii 3anax (eHomna).
3anucarh HaOmonenus. Hamucars popmyny geHornacta, OTMETUTD €r0 XapaKTepHble CBOMCTRA.
6. OmnbIT 6. CBOICTBA YKCYCHON KUCIIOTHI.
B omHy mpoOupky ¢ pacTBOpOM YKCYCHOM KHCIOTHI n00aBbTe mopomiok Mmaraus. (Cobpars u
NOJKEUb BBIJEIAIONIMICA ra3). B npyryio mpoOupky Takxke K pacTBOpY YKCYCHOW KHUCIOTHI 100aBbTE
o karrsiM (1) pacTBop xsopuaa xenes3a (3) — 10 IOSIBICHHS KpaCHOTO OTTEHKa PacTBoOpa.
3anucarp HaOmoaenus. Hanmucare ypaBHeHus peakuuii. Ha3parh nomyueHHbIE BELIECTBA.

TaGnuibl u BEIBOIBI (6€3 GOPMYITUPOBKH):
1. Odbopmiisiem Bce pe3ysabTaThl B TAOJIHUITY:

Yro genanu? Yro nadmromanu? BriBoabl

KoHTposnbHBIE BOTPOCHI:
1. Kakue yrneBogoposl OTHOCATCS K Kilaccy cnupToB? Ha kakue rpynibl OHU AeasSTCs?
2. Kakne  opraHmyeckue BEIIECTBAa HA3bIBAIOTCS ajbierunaMu? Beipazute 5>IeKTpOHHOE
CTPOCHHUE AJIbJICTUA0B 00IIeH POpMYIIOH.
3. Kakue opranmveckue BelIeCTBa OTHOCATCS K Kiaccy KapOOHOBBIX Kucior? Beipaszurte
AIIEKTPOHHOE CTPOCHUE KapOOHOBBIX KUCIIOT 0011l (hOpMYITOi.

3ananus 00y4aronMCs 7Sl CAMOCTOSITENTEHON paOOTHI:
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1. Ompir 1. Tlouemy npu noGaBieHHM IIHIEPHHA K OCAAKY THApOKcHIa Mmenu (2) ocamok
pactBopsieTca? C 4YeM CBSI3aHO HHTEHCUMBHOE OKpalllnBaHuWE pacTBopa? Hamummre ypaBHEHHE
peakuu B3auMOACHCTBUS ITUIIEPUHA C TUAPOKCUIOM Meau (2).
2. OnpiT 3. Hanucarh ypaBHEHHE pEaKIIMU OKHCJICHHS STHJIOBOTO CIIHPTAa OKCHUIAOM MEIH C
WCIIONB30BAaHUEM CTPYKTYPHBIX (DOPMYJ OpraHndecKux BemecTB. Ha3BaTh moaydeHHOE BEIIECTRO.

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

3aganue: M3yyeHre xapakTepHbIX CBOMCTB yIIIEBOJIOB.

[TepeueHs cpeacTB 0OydeHUS:

- WITaTUB JUIsl MPOOUPOK, JepKaTesb Al IPOOUPOK, TUTEIbHbBIE MU, CHUPTOBKHU, CIIMUKH;
- IJIIOKO3a, caxapo3a, CepHas KHCIOTa, Kpaxmal, IIeNodb, Cylb(ar Meau, WO, ameTaTHOe
BOJIOKHO, XJIOTYaTOOyMa>kHOE BOJIOKHO.

[IpakTudeckoe 3agaHmue:

1. OmpiT 1. B3aumopaeicTBrE TITIOKO3BI C TUIPOKCHIOM MeaH (2).

2. OnsIt 2. I'ugponus caxapossl.

3. OmnpIT 3. B3anmoneiicTBUe Kpaxmasa ¢ HOI0M.

4. Onbit 4. CBOHCTBO BOJIOKOH.

[Topsinok BeINONHEHUS PaOOTHI:

1. Omnsit 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 pPaCTBOPEHUs 00pa30BABIIETOCS 0CAKa U
NoJlydyeHusi cuHero pactBopa. Harperb xuakocte B mpobupke no kunenus. (Habmiomars mepexon
CHUHEH OKpacKd pacTBOpa B 3€JIEHYIO, a 3aTe€M IOSBICHHUE >KEITOTO, KHPIUYHO-KPACHOTO OCAaJKa).
3anucars HaOIIOIEHU.

2. OmnpIT 2. ['uaponus caxaposbl.
K 0,5 mn pacTBOpa caxapo3bl 100aBUTh 1-2 Karm pacTBopa CepHOM KUCIOThI. HarpeTh )KUIKOCTh B
npoOupKe 10 KUMEHHsA. 3areM cMech OXJaauTh. K OXJakIeHHOMY pacTBOpY MPHIUTH | Karuio
cynbbara menu (2) u 5-6 xamenb pactBopa miesnodun. CHOBa HArpeTh COACPKUMOE MPOOHPKH 0
MOSIBIICHUSI MOPKOBHOTO OCaJIKa. 3arucarh HaOMIOIEHUS.

3. OmnmiT 3. B3auMoneiicTBue Kpaxmaia ¢ HOIoM.
B mnpoGupky ¢ HEOOJIBIIMM KOJIMYECTBOM pAcTBOpa Kpaxmaja NpuOaBUTh WOTHOW BOJIBI.
(ITosiBnsiercst cunee okpamuBanue). ComepkUMoe TPOOUPKHM HArpeTh, a 3areM oxiaauth. (IIpu
HArpeBaHUU OKPAITMBAHUE UCYE3HET, a IPH OXJIKICHUU MOSBIISICTCS] BHOBB).
3anucars HaOmronennsa. Crenars BEIBO/IL.

4. OmnbIT 4. CBOMCTBO BOJIOKOH.
Jlepka TUreIbHBIMU HIMIILIAMH, CK€Ub KYCOUEK XJI0MYaToO0yMaXHON TKaHU (TOPUT OBICTPO C 3amaxoMm
AaokeHoW Oymaru. Ocrtaercss 4yepHbld memnein). IlOBTOPUTH ONBIT, B3BIB KYCOUYEK TKAaHHU U3
HMCKYCCTBEHHOTO IIejKa (arerarHoe BojoKHO). (I'oput ObICTpo, 00pa3ys mapuk TeMHO-Oyporo IBeTa.
Bne miiamenu He ropur).
3anucars HaOmonennsa. Crenars BEIBO/IL.

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

Yro genanu? Yro Hadmroganmu? BriBoabl

KoHTposbHbIE BOITPOCHI:
1. Kakoe o01ee XMMHUYECKOE€ CBOMCTBO MPUCYIIE JUCaXapo3aM | Mmojaucaxapo3am?
2. Kakne nHIUBUAYaIbHBIE PEAKINH XapaKTePHBI I Kpaxmala, [EeJUTFONIO3bI U TITFOKO3bI?
3. B uem cxoacTBO ¥ paznuure B CTPOSHUU Kpaxmaia U HEeJUTI0I03b1?
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3anmanust 00y4JaromuMcs ISl CaMOCTOSTEIbHOM PaboThI:
1. Oneir 1. Hamumcare CTpyKTypHYIO (OpMyny TIUIIOKO3bI; HamucaTh YpPaBHEHHE peEaKIuu
B3aMMOJICUCTBUSA TIIOKO3bl C THUAPOKCUIOM Meau (2), HCHONb3ys CTPYKTypHBIE (OPMYIIBI
OpraHMYECKHUX BEIIECTB.
2. Ompit 2. Hantncats ypaBHEHUE peakiMy THIPOJIN3a Caxapo3bl.

Kommnekt onenounbix 3amanuit Nel0) mo Pasgemy 10. JlaGopaTOpHBIM HpPakTHKyM 10
uneHTudukanuu opranudeckux BemiectB Tema 10.1. Mnentuduxaiums opraHUYECKUX COCIUHEHHM
OTJICTBHBIX KJIACCOB (AyAUTOPHAS CAMOCTOSITENbHAS paboTa 00yJaronmxcs).

3amanwue: M3ydeHne xapakTepHBIX CBOMCTB OCIIKOB.

[TepeueHs cpeacTB 0OydeHUS:

- LITaTUB JUIsl IPOOUPOK, JepKaTesb, TUTEIIbHbIE UMb, CIUPTOBKA, CIIUYKU;
- IIeJ0Yb, CepHAsl KHUCIIOTa, CyTb(ar MeIu, a30THAs KUCIIOTa, pacTBOp Oelika, aMMHUaK, MIEPCTIHbIC
BOJIOKHA.
[IpakTrueckoe 3aganue:
1. OmpiT 1. [lenarypanus Oenka.
2. Onsit 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 Oelka U HarpeTh B TUIAMEHH TOPENKH. (00paTUTh BHUMAHHE
Ha 00pa3oBaHuE XJIONbEB HAa CTEHKAX MPOOHPKN).
3anucars HaOmronennsa. Crenars BEIBO/IL.

2. OmepIT 2. B3aumoneiicTBue 6emka ¢ THAPOKCUAOM Meau (2).
B npobupky ¢ HeOOIBIINUM KOJIMYECTBOM pacTBOpa Oenka, MPUJIMBAeM HEMHOTO TMAPOKCH]IA HATPHS
U 1o KarisiM Jo0aBisieM pacTBop cyinbdara memw (2). (OKuakocTh OKpammBaeTcss B SIPKO-
¢buoneToBbIN LBET). JTa peakilys T0Ka3bIBACT, YTO MOJIEKYa Oelika COAEPKUT NENTHIHbIE TPYIIIbI.
3anucars HabmroneHus. Cuenarb BBIBO/.

3.  Omsrtr 3. B3anMogeticTBrue Oerka ¢ a30THOH KUCIJIOTOM.
Buectu B mpoOupky 0,5 M BomHOro pacTBopa Oenka M 2 Kaluld KOHIIEHTPUPOBAHHOW a30THOM
KHCJIOTHI. (0Opasyercst 6enbiii ocanok). Harpers comepxumoe mpoOupku. (OTMETUTh OKpaIlliBaHUE
ocaZika B JKENTHIA IIBET). JTa peakuus IOKAa3bIBaeT, YTO B COCTAaB OCIIKOB BXOISAT OCTaTKU
apoOMaTUYeCKUX aMHUHOKUCIIOT.
3anucars HaOmroneHus. Caenarb BBIBOS.

4. OmpiT 4. CBOMCTBO MIEPCTIHBIX BOJIOKOH.
Jlep:ka TUTETBHBIMU HIMIILAMH, CKEYb KyCOUeK WIEpCTSIHOM TKaHHW. ([OopUT MemneHHO ¢ 3amaxom
MOKEHBIX BOJIOC, 00pa3ysl MIapuK YEPHOTO [BETa, KOTOPBIA PacTUPAETCs B MOPOIIOK).
3anucars HaOmroneHus. Caenarb BHIBO/.

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

Yro genanu? Yro nabmromanu? BriBoabl

KoHTposnbHBIE BOMPOCHI:
1. Yro mnpencraBnsaor coboii Oenku? JlaiiTe XapakTEepUCTHKY KaXIOM H3 TpeX CTPYKTYp
OCIIKOBBIX MOJIEKYJI.
2. OxapakTepHu3yiTe OHOIOTUYECKYIO POJIb OeIKa.
3. Jaiite onpenenenue Oenkam.
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Kommuiexkr onenounsix 3amanuii Nell mo Pasmeny 10. JlaGopaTOpHbIM NHpakTUKyM II0
uneHTudukanuu opranudeckux BemiectB Tema 10.1. Mnentuduxaius opraHUYECKUX COCIUHEHHM
OTJICBHBIX KJIACCOB (AyAMTOPHAS CAMOCTOSITENbHAS paboTa 00yJaronmxcs).

3aganue: M3yyeHne xapakTepHbIX CBOMCTB MOJIMMEPOB U BOJIOKOH.

[TepeueHs cpencTB 0OydeHUS:
- LITaTUB JUIsl POOUPOK, JepKaTesb, TUTEIIbHbIE IUIIbI, CIUPTOBKA, CIIUYKU;
- IIEeJIOYb, CEpHasi KUciaoTa (pacTBOp), MONUAITUIICH, MOTUCTUPOI, MOJIUBUHUIXIOPU] (BUHUILIACT),
dbenondopmanbaeTUIHAS CMOJA, MIEPCTIHOE BOJOKHO, XJIOMYAaTOOYMa)KHOE BOJIOKHO, alleTaTHOe
BOJIOKHO, KallpOHOBAs CMOJIa, KallpOH (TKaHb).

[IpakTuueckoe 3aganue:
. OnpIT 1. O3HaKOMJIEHHE CO CBOMCTBAMM MOJUATUIICHA.
. OnbIT 2. O3HAaKOMJIEHHE CO CBOMCTBaMU MOJUCTUPOIIA.
. OmpiT 3. O3HaKOMJICHHE CO CBOMCTBAMH MOJIMBUHUIXJIOpUA (BUHHUILIACTA).
. Ot 4. O3HaKOMJIEHHE CO CBOMCTBaMH (heHOJIPpOopMabAETHTHON CMOJIBI.
. OnpIT 5. O3HaKOMJIEHHE CO CBOMCTBAMHU LIEPCTAHBIX BOJOKOH.
. OnpIT 6. O3HAKOMJIEHHE CO CBOMCTBAMH XJIOMTYaTOOYMa)KHBIX BOJIOKOH.
. OnbIT 7. O3HAaKOMJIEHUE CO CBOMCTBAMM alleTaTHBIX BOJIOKOH.
. OnpIt 8. [lonyyeHne HUTEN U3 KapOHOBOM CMOJIBI.
. OnbIT 9. O3HaKOMJIEHHE CO CBOMCTBAMH KalpoHa (TKaHH).

[Topsinok BeINONHEHUS PaOOTHI:

1. OnbiT 1. O3HaKOMIIEHHE CO CBOMCTBAMU MOJIUATUIICHA.

A) oOparuTh BHMMaHHE Ha IIBET, MPO3PAYHOCTh M3Aenus W3 noimdTuieHa. [lompobOoBars Ha
OIIYTIh KYCOUYEK M3/IENHS U3 TMOJIMATUIICHA (OH KHUpEH). 3anucarh HaOIroIeHusI.

b) ckienth kpast MOTUATHIICHA TOPSYEH CTEKIITHHON TTaJI0YKOM;

B) cxxeur Ham KpYyXKKOH, Jepika TUTEIbHBIMH HIMMIIAMH, KYCOK W3JIENHs U3 MOIMITUICHA (OH
TOPHUT TOJIyOOBaTHIM TUIAMEHEM, HMEET 3amax paciijiaBjeHHOTo nmapaduHa). 3anucarh HaOIIOACHMS.

2. Onsit 2. O3HaKOMJIEHHE CO CBOMCTBAMH MOJIUCTUPOIIA.

A) oOparuTh BHMMaHHME HAa BHEIIHUN BHJ KyCKa IMOJHMCTHUPOJA, €ro MPO3PavyHOCTh; 3amKcarb
HAOIONCHUSI.

b) TOHKYIO MIAaCTUHKY W3 MOJIUCTUPOIA BHECTH B MPOOUPKY C BOAON M KUIIATUTD, IEPUOAUYECKU
poBepsis (MJIaCTHUHKA pa3MAryaercs);

B) BHecTH KycOK mMOnMCTHpOJa, JEep>Ka €ro TUTEIbHBIMHM IIUIIAMH, B IUIaMsi TOPEJKU.
(ITonmucTHpoa JErKo pa3MsArdaercs W TOPUT KOMTSIIMM IUIAMEHEM, PaclpoCTpaHss XapaKTepHBIHA
3arax);

3amucars HaOIIONEHUS.

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

A) BHecTH B IUIaMs TOpENKM MAaJeHbKUN Kycouek BHHHUIIIAcTa. (OH TOPUT KONTAIIMM
rmIaMeHeM). 3aTeM yAIUTh TOPSIIANA 00pa3el] U3 MJIaMeHHU U TOBTOPHUTH OMBIT emie pas. (O0paruth
BHUMAaHUE Ha TO, YTO TMOJUMEP HE TOPUT BHE IUIAMEHHU, a TMPU TOPEHHUH PACTIPOCTPaHSAETCS
XapaKTEPHBIN 3armax);

b) kycouku BUHHUIUIACTa MOMECTUTH B MPOOUPKH, COMEPIKAIINEe HECKOJIBKO Karellb PacTBOPOB
cepHOM KuciOoThl M mienoyn. (OOpaTuTh BHHMaHUE Ha XHMUYECKYIO CTOMKOCTh BUHHUIUIACTA K
JIeMCTBUIO PACTBOPOB KUCIIOT U IIeouei). 3anucars HaOMoaeHu .

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

OOpatuth BHUMaHHWE Ha IBET M3AeNUi W3 ¢eHornacta. BHeCcTH B miuams TOpenKd, Iepixa
TUTENbHBIMU IIUILAMHU, KYCOK u3fenus u3 ¢enorviacta. (OH TOpUT HE IUJIABSICh, PACIpPOCTpaHss
pe3kuii 3anax ¢eHona).

3anucars HaOJIIOIEHU.

5. OmsbIT 5. O3HaKOMJIEHUE CO CBOWCTBAMU HIEPCTSIHBIX BOJIOKOH.
Jlep’ka TUTENBHBIMM IIMIILIAMH, CKeYb KyCOdeK MIepcTsHON TkaHu. (I'opUT MeoIeHHO ¢ 3amaxom
MOKEHBIX BOJIOC, 00pasysl MIapHK YePHOTO I[BETA, KOTOPBIA PACTUPAETCS B MOPOIIOK).
3anucars HaOmonennsa. Crenars BEIBO/IL.

6. OmnbIT 6. O3HAKOMJICHHE CO CBOMCTBAMHU XJIOMYATOOYMaXKHBIX BOJIOKOH.

O 00 1IN DN B~ WK =
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Jlepka THUTENbHBIMHM LIMIILIAMH, CXE4Yb KyCOYeK XyomuaroOymakHoi TkaHH. (Ioput ObIcTpo C
3armaxoMm xxkeHoi Oymaru. OcTaeTcst YepHBIN Ternen).
3anucarb HaOmoneHKUs. Cenarh BBIBOJI.

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

8. Ommit 8. [lonyyeHne HUTEH U3 KATPOHOBOW CMOJTHI.
Kycouek kampoHOBOW CMOIBI 3a)KaTh TUTEILHBIMH LIUMIIAMH, BHECTH B CPEIHIOI0 YacTh IUIAMEHU
TOpEJIKK U JIep’KaTh TaM JI0 JIETKOTO €ro OIIaBieHHs. BbIHYTh OIUIaBIE€HHBIM KampoH W3 IUIAMEHU
TOPEINIKH U, IPUKOCHYBIITUCH UM K CTEKJISTHHOHN TaJIOUKe, BBITSIHYTh HUTb.
3anucars HaOmronennsa. Crenars BEIBOLIL.

9. OmpiT 9. O3HaKOMIICHHE CO CBOMCTBAMU KamlpoHa (TKaHH).
BHectn B muaMs Topeikd KycokK uzfenus u3 kamnpoHa. (OOpaTuTh BHUMaHHE Ha pa3MsITryeHUe
KalpoHa, MJIABJICHUE U PA3JIOKEHUE C 00pa30BaHUEM TBEPAOTO OJECTSIIEro MapruKa TEMHOTO IIBETA).
3anucars HaOmronennsa. Crenars BEIBO/IL.

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

Yro genanu? Yro Hadmroganmu? BriBoabl

KoHTposnbHBIE BOMPOCHI:
1. VkaxuTe, Kakre OCHOBHbIE XUMUYECKHE PEAKIIUU JIEKAT B OCHOBE CUHTE3a IMOJTMMEPOB.
2. IlpuBenuTe mpuMepsl BOJOKOH CHHTETUYECKUX U UCKYCCTBEHHBIX. B uem ux paznuuue?
3. IlpuBeauTe mpuMepsl MPUPOAHBIX BBICOKOMOJEKYISPHBIX COCAMHEHUI PacTUTENBHOTO U
YKUBOTHOTO MPOUCXOKICHUSI.

3amanus 00y4JaromUMCs 711 CAMOCTOSTEIbHOW PaOOTHI:
1. OmpiT 1. 3anucaTh XapakTepHbIC CBOMCTBA MOIMATHIICHA U HAMMUCATH €T0 (HOpMYyIy.
2. OnpIT 2. YKa3aTh XapakTepHbIE CBOMCTBA MOJUCTUPOJIA U HAa3BaTh U3/eus u3 Hero. Hammcarpb
CTPYKTYPHYIO (OPMYITY TIOTUCTHPOIA.
3. OmpIT 3. YKa3aTh CBOMCTBA BUHHUILIACTA W HAa3BaTh U3MENHUs U3 Hero. Hamucarbk CTpyKTypHYIO
(dbopMyny BUHHUILIACTA.
4. Onwit 4. Hanucarp Gpopmyny peHormiacta, OTMETHTh €T0 XapaKTEpPHbIE CBOMCTBA.

Kommiekt onenounwsix 3amanmii Nel2 mo Pasmenmy 10. JlaGopaTopHblid NMPakTHKYyM IO
unaeHTudukau opranndeckux BemectB Tema 10.1. UneHTHduKaus opraHnYecKuX COCIUHEHUN
OTJIENBbHBIX KIacCOB (AyAUTOpHAs CaMOCTOSITEIbHAS paboTa 00yJarOIINXCs).

3anmanue: Pacrio3HaBaHWe OpraHMYECKUX COCTUHEHUN METOIOM XUMHYECKOTO SKCIIEPUMEHTA
(mpuMeHeHHe TONYYCHHBIX 3HAHWHA M HABBIKOB XMMHUYECKOTO SKCIIEPUMEHTA Ui Ka4eCTBECHHOTO
OTIpe/IeNICHUs BBITAHHBIX 00Pa3I[0B OPraHUYECKUX BEIIECTB).

[TepeueHs cpeacTB 0OyUEHUS: IITATUB, ACPKATEIb, TUTCILHBIC UL, CITUPTOBKA, CITUYKH,
HIeNI04b, Cyab(daT Meau, cepHas KUCII0Ta, XJIOPH XKele3a, HoJ.

[IpakTudeckoe 3aganue:

1. Omnpenenenne pacTBopa.

2. OmnpeneneHue mIacTMacchl.

3. Ompenenenre BOJOKHA.

[Topsiiok BeIMOTHEHUS PAOOTHI:

1. Omnpenenenue pactBopa.

C moMoIIpI0 KaYeCTBEHHBIX PEAKIIHiA, BRITOTHEHHBIX HA MPEABIAYIINX 3aHITHSIIX, OMPEACITUTh
BBIIaHHBII PacTBOP BeUIECTBA. DTO MOXKET ObITh: IVIIOKO3a, caxapo3a, IIUIEPUH, YKCyCHasl KUCIIOTa,
anbaeTuI, Kpaxmal, 0enok, (heHoIL.
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3aHI/IC21Tb HaGHIOI[eHI/ISI M CACJIaThb BBIBO/I.

2. OmnpeneneHue MIacTMaCCHI.

C moMoIIpI0 Ka4eCTBEHHON PeaKLUu OIpeeNIUTh BhIJAHHBIM 00pa3er] BOJOKHA. JTO MOXKET
OBITh: (hEHOITACT, BUHHUILIACT, IIOJIUCTUPOJI, TOJIMATHIICH, KallpOH, KalPOHOBAs CMOJIA.

3aHI/IC21Tb HaGHIOI[eHI/ISI M CACJIaThb BBIBO/I.

3. OmpeneneHue BOJIOKHA.

C nmoMoIIpI0 KaYeCTBEHHBIX PEaKLUi ONMpeeNuTh BBIIAHHBIA 00pa3el] BOJOKHA. JTO MOXKET
OBITh: aIleTaTHOE BOJIOKHO, IIEPCTh, XJIOMOK, KaIIPOH.

3aHI/IC21Tb HaGHIOI[eHI/ISI MU CACJIaThb BBIBO/I.

KoHTposibHBIE BOIPOCHI:

Kakwne cmecn Ha3pIBatOT pacTBOpaMu?

Kakwue tunsl pacTBOpoB Bbl 3HaeTe?

[lepeuncnure npenMyIiecTBa XMMHUYECKIX BOJIOKOH Tepel] HaTypaJIbHBIMU?
OCHOBHBIE HETOCTAaTKH aKPUJIOBBIX IJIACTMACC.

bnaronapst kakuM BelllecTBaM IJIaCTMACChI TPHOOPETAIOT OMPEEIIEHHYIO OKPACKy?

arOddE

4.1.4. YCTHBIN OIIPOC

VYerasiii onpoc Nel o Pazgeny 1. OcHoBHBIE TOHATHS U 3aKOHBI XuMuK Tema 1.1. OcHOBHBIE
HOHATHUS U 3aKOHBI XUMUH (AyTUTOpHAs paboTa).

1. Yto Takoe aToM, MOJIeKyJia?

2. Yto BhIpakaeT XuMHuecKas Gpopmyna?

3. Uro 0603HayaloT cienyrolle TEPMUHBL: BAJICHTHOCTb, OTHOCHUTEIbHAs aTOMHas Macca,
OTHOCHUTEJIbHASI MOJIEKYJIsIpPHAsl Macca, MOJIb

4. ChopmynupyiiTe 3aKOH COXPAHEHHS MAaCChl, 3aKOH IOCTOSHCTBA COCTaBa BEIECTB, 3aKOH
ABorazpo.

VYernsiit onpoc Ne2 no Pazneny 2. OcHoBBI cTpoeHus BemectBa Tema 2.1. CTpoeHue aToMOB
XUMUYECKHUX AJIIEMEHTOB M MPUPOJIa XUMUYECKOH CBsI3U (AyauTopHas pabdorta).

1. Kakue yacTuibl Ha3bIBAIOTCS: MOHAMH, KATHOHAMU, aHUOHAMH.

2. OxapakTepu3yiTe MOHATUS KMOHHAS KPUCTAJUTMYECKAS PEIICTKA.

3. KakoBbl MexaHH3MBbl 00pa30BaHMsI KOBAJIEHTHON CBSI3U.

4. Kakyto CBSI3b Ha3bIBAIOT METAJUTUNYECKOM.

5. Hapucyiite Mexanu3m oOpa3oBaHus JTOHOPHO-AKIICTITOPHOU CBSI3H.

VYernsiit onpoc Ne3 no Pazneny 2. OcHoBbI cTpoeHus BemectBa Tema 2.2. Ilepuoanueckuii
3aKOH W mepuoandeckas cucrema anemeHToB J[.U. MenneneeBa (AyautopHas pabora).

1. Kakyto nndopmaruio naror Homep nepuoaa u Homep rpymmsl B [ICXD JI.1. Menzeneesa,
B KOTOPBIX PACHOJIOKEH XUMUYECKHUI DIIEMEHT?

2. Chopmynupyiite [lepnonnueckuii 3akon J[.11. Menneneesa.

3. Kak u3mMeHs10TCa CBOMCTBA B IEPUOAE U TpyIIie?

4. Hamumwure >5J€KTPOHHBIE KOH(UTYpallMd aTOMOB 3JIEMEHTOB, HUMEIOIIMX MOPSAKOBbIC
HOoMepa 6, 15, 20.

VYeruswiii onpoc Ne4 o Pazneny 3. CTpoeHue M CBOMCTBA HEOpPraHMYECKUX BellecTB Tema
3.1. Knaccuduxkamus, HOMEHKIATypa M CTPOEHHE HEOpPraHHMYECKUX BeIIeCTB (AyIuTOpHas
pabora).

1./JlaliTe onpenieieHue OCHOBAHUSIM, KMCIIOTaM, COJISIM U OKCH/JIaM.

2. Ha xakue rpynmsl AeJIsIT KUCIOThI?

3. Ha xakue rpynmnsl AejasT OCHOBaHUsA?

4. Kak xnaccupuuupyroT coin?

5. Kak knaccupuuupyot okcuabl?
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6. Harummmre opmMymbl BEIIECTB, OTHOCSIIMXCS K pa3HBIM KJIaccaM: KUCIOTaM, OCHOBAHUSIM,
COJISIM U OKCHJAM.

Yeruwiii onpoc NeS no Pazpeny 4. Xumnueckue peakuuu Tema 4.1. Tumbl XUMHUYECKHX
peakiuii (AyauropHas pabora).

1.Kak xmaccupumupyroT XUMHUYECKHE PEAKIMU IO YHUCIYy W COCTaBy pEarupymimx Hu
00pa3yrommxcs BenecTs?

2.Kakoe BelecTBO Ha3bIBAETCA KaTaanu3aTopoM?

3. Kakue peakunu Ha3bIBalOTCS OKUCIUTENbHO-BOCCTAHOBUTEIbHBIMU. [IpuBEIUTE IPUMEPBI.

4. Kakue nporuecchl Ha3bIBalOT oOKkuciieHneM? BocctanoBieHrnem?

5. Kakoe BelecTBO Ha3bIBalOT okuciuteneM? Boccranosurenem?

6.

HNOs.

Ompenenure CTENEHW OKHUCICHUS 3JIEeMEHTOB B coeamHeHusx: CasP,, H3PO4, P,0s,

VYernbiii onpoc Ne6 o Paspeny 5. Kunernueckue u TepMOJIMHAMUYECKUE 3aKOHOMEPHOCTU
npoTekaHus xumudeckux peakuuii Tema 5.1. CKoOpoCTh XMMHUYECKMX peakluil. XHUMHYECKOe
paBHOBecHe (AynuTtopHas pabora).

N~ WNE

UT0 NOHUMAIOT MO CKOPOCTHIO XUMUYECKOU peaKun?

DopMya HaXOXKACHUSA CKOPOCTH XUMUYECKON PEAKLIUH.

[TpaBumno S.Bant-TI'odda.

Ot Kakux (paKTOPOB 3aBUCUT CKOPOCTh XMMHUYECKHX PEaKIUii?
Chopmymupyiite npuniun Jle [llaTense.

Kakwue peakunn Ha3bpiBatoT HeoOpaTuMbIiMu? OOpaTUMbIMU?
Kaxkoii mporiecc Ha3bIBAIOT 3JIEKTPOIU30M?

Uem oTiiMyaeTCs 3J€KTPOIN3 PacTBOPaA OT JIEKTPOJIN3a paciuiaBa?

VYerabiii onpoc Ne7 no Pasmeny 6. Boma. PactBoper Tema 6.1. Bopna. PactBopsL.
DneKkTponuTHIecKas aucconnanus (AyautopHas pabdora).

NogakownpE

Kaxue cmecn HazbiBaroT pactBopamu? Kakue Tunbl pacTBOpOB Bbl 3HaeTe?
OxapakTepu3yiTe NOHATHE «PACTBOPHUMOCTD BEILIECTBA B BOAEH

Kaxkue BemiecTBa Ha3bIBalOTCS KPUCTAILIOTHApATAMU?

YTO MOHMMAIOT O] CJIOBAMH MACCOBAsl 10JIs1 PACTBOPEHHOI'O BEIIECTBA B pacTBOpe?

[To xakoit popmysne HAXOASIT MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B pacTBOpe?
Kaxkwue BemecTBa Ha3bIBatOT ekTposiuTamu? Heanektponutamu? [IpuBuanute npumepsl.
UTOo MOHMMAIOT MOJl CTENEHBIO SJIEKTPONUTHUECKOW nucconuanuu? dopmyna cTeneHu

AJIEKTPOJIUTUYECKON JTUCCOIHAITIH.

8.

Ha xakue rpynmnsl Jenarcs 3JIEKTPOJIUTHI 110 CTETIEHU JIEKTPOJIUTUYECKON AUCCOLAUN?

VYerubiit onpoc Ne§ 1o Pazneny 7. Merainsl u Hemetaiisl Tema 7.1. OU3MKO-XUMUYECKHE
CBOMCTBa METAJUIOB M HEMETAIIIOB (AyauTopHas paborta).

1.

2
3
4
5
6
7
8
9

Mecronomnoxenne MetauioB B [ICXD.
Mectonomnoxenne HemeTauioB B [ICXD.

. UeM oTIu4ar0TCs 1Mo GU3NYECKUM CBOMCTBAM METAJLIBI OT HEMETAJLIOB?
. Jaiite onpenenenue cruiaBam. [IpuBeaure npumepsl.

. B ueM 3axmouaercst KOppo3usi METaLioB?

. Kakue Tumsl 1 BUABI KOPPO3UH PA3TUYAIOT?

. Kakue BemiecTBa Ha3pIBatOT MHTUOUTOPaAMH KOPPO3HH?

. OxapakTepu3yiTe MOHITHE «IJIEKTPOOTPULIATEIHHOCTH.

. Kak nonyvaror Hemerasuibl?

VYerubiit onpoc Ne9 no Pazneny 9. Crpoenue u cBoiicTBa opraHudeckux BemiecTB Tema 9.1.
Knaccudukanusi, cTpoeHre 1 HOMEHKJIaTypa OpraHudecKux BemecTB (AynutopHas pabora).
1. Kakue BemiecTBa Ha3bIBAlOT OPraHUYECKUMU?
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2. CopmynupyiiTe OCHOBHBIE ITOJIOKEHUS TEOPUU XUMHUECKOro cTpoenuss A.M. Bytieposa.
3. Kakue Tunsl HOMEHKJIATypbl IPUMEHSIOT JJIs1 Ha3BaHUM YIII€BOAOPOIOB?
4. HazoBHUTE OCHOBHBIE TUIIBI pEAKLIUI B OPTAaHUUYECKON XUMUHU.

VYerubiit onpoc NelO no Pazneny 9. Ctpoenue u cBoiicTBa opraHnyeckux BemiecTB Tema 9.2.
CBoiicTBa OpraHUYECKUX COCTMHECHNN (AyauTopHas paboTa).

1. IIpuBecTu ypaBHEHHUsI peakLuii, OTpaKarol1e CBOWCTBA AJIKaHOB.

2. [TpuBecTn ypaBHEHHS peakiii, OTPAKAIOIINE CBOMCTBA AJIKEHOB.

3. IIpuBecTH ypaBHEHHUS peaKLUii, OTPAKAIOLIUE CBONCTBA AJIKMHOB.

4. ITpuBecTn ypaBHEHHUS peaKINil, OTPAKAOUIME CBOMCTBA apEHOB.

VYerasiii onpoc Nell no Pazgeny 9. CTpoeHue u CBOMCTBA OpraHMYecKux BemecTB Tema 9.2.
CBoiicTBa OpraHn4eckux coenuHeHui (AyauropHas paborTa).

1. Obmas hopmysa mpeaeIbHBIX KapOOHOBBIX KHUCIIOT.

2. BemiectBo CH3 —CH2 — COH npuHaajiexxuT K Kiaccy?

3. OyHKIMOHAIBHOM TPYNIION CIUPTOB SIBISETCS.

4. CoctaB npeIenbHBIX albJICIHI0B BhIpakaeTcst 001ei GpopMyoi.

5. CocTaB npeenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT BhIpaXkaeTcst oomen Ghopmyoit.

6. O6mmeit hopMyIoil COKHBIX 3(UPOB SBISETCS.

Yernsiit onpoc Nel2 no Paspeny 9. CtpoeHue u cBoiiCTBa OpraHM4ecKHUX BelecTB Tema 9.2.
CBoiicTBa OpraHUYECKUX COeTMHECHHH (AyauTopHas paboTa).

1. CoctaB npeaenbHbIX aMUHOB BhIpaXkaeTcst (POpMyJIIOi.

2. Bemectso CH3-CH2-NH2 na3siBaeTcs.

3. Uro Takoe O6enku?

4, Kakue coeTMHEeHUsI Ha3bIBAIOT MTOJTMMEPAMHU?

5. Kakue marepuaiipl Ha3bIBaOT IJIaCTMAcCCaMu ?

6. Kakue momumepHbIe MaTeprabl Ha3bIBAIOT BOJIOKHAMU?

Yernsiii onpoc Nel3 o Pazpeny 9. Ctpoenune u cBoWcTBa opraHuyeckux Beniects Tema 9.3.
WNnentudukanus opraHudecKuX BEMIECTB, WX 3HAYCHWE W TNpPUMEHEHHWE B OBITOBOH U
MIPOU3BOJICTBEHHON JCSITEIIBHOCTH YesloBeKa (AyauTopHas padora).

[lepeuncnure ocHOBHBIE (PYHKITUU OEIIKOB.

[lepeuncnure OCHOBHBIE (DYHKLIUU KHUPOB.

[Tepeuncnure OCHOBHBIC (PYHKIIMH YTIEBOJIOB.

Ocrarku, Kakoro MoHOcaxapuaa BXoAsT B cocTtaB Moiekysbl JJHK?
Jluniuaet cocTosT U3...7

W3 aMMHOKHUCIOT COCTOAT. ..?7

OCHOBHOI UCTOYHUK PHEPTUU?

NogakowdnpE

VYerubiii onpoc Nel4 no Pasgeny 11. Xumust B Ipou3BOACTBEHHOM AEATEIBHOCTH YEJIOBEKA
Tema 11.1. Xumus B Ipou3BOACTBEHHON AEATEIBHOCTH CTaPIIEr0 TEXHUKA-CYJOBOAUTENS C MPABOM
IKCIUTyaTaIlMH CYJOBBIX SHEPTETHYECKUX YCTAHOBOK (AyAUTOpHAs CaMOCTOsITeNIbHAs paboTa).

TpancnoptupoBka HePTH U HEYTEPOAYKTOB OCYIIECTBIISIETCS BOJHBIM TPAaHCTIOPTOM. Takoit
NyTh SIBJIIETCS BECbMa 3KOHOMHUYHBIM, CIIEJOBATENIbHO, MOJYYaeTCsl MpUemiieMas IeHa JOCTABKH.
BHyTpn Hamel cTpaHbl MOPCKOW TpaHCHOPT HEPTENPOIYKTOB HCHONb3yeTcs B UepHoM,
Kacnuiickom, AzoBckom, OxoTrckoMm, AnoHckom u bantuiickom Mopsix. MUHYCBI MEPEBO30K 3TO
3UMHUN NEPUOI.

3amganue: OTBETHTE HA BOIIPOCHI:

1. Yto takoe HeGTH? U3 KaKMX XUMUYECKUX DJIEMEHTOB COCTOUT?

2. Copra Hedru.

3. MecropoxaeHue HEPTH.

4. UYro nenatot u3 Hetu?
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5. Xwumuueckue cBOWCTBa HEPTH.
6. Ha cyane mnpomsommia yteuka (pa3nuB) HedTtu, uro Bwr Oyaere pemarp? Kak
YTUIM3UPOBATh HEPTH?

4.2. 3apanus I NPOMEKYTOYHOM aTTecTalluN
IIEPEYEHD

BOTIPOCOB U MPAKTUYECKHUX 3aaHUI JIJIsl MIOATOTOBKH K AU PepeHTnpOBaHHOMY 3a4ETy

no yueonomy nipeametry bYI1.04 Xumus
s o0yqaromuxcs no cnennanbHoctu 26.02.03 CynoBoxaeHue
[lepeueHb BOIPOCOB 3aTaHUI

OO01mas u HeopraHudeckasi XuMHsL.

1. OcHoBHble TOHATHS XuMHUHU. BemectBo. ATomM. Monekyna. XUMHYECKUM HJIEMEHT.
Annorponusi. IIpocTeie u ciioxHbie BemecTBa. OTHOCUTENIbHBIE aTOMHAsI U MOJIEKYJISIpHAsT MAcChI.
KonnuecTBo BemecTna.

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

3. Ilepuoanueckuii 3akon J[.M. Menneneesa. Ilepuoanueckuii 3akon B ¢popmymnuposke J1.1.
MenneneeBa. CTpykTypa NEpHOIUYECKOW TaOMUIBI: Tepuoabl (Manble W OOJBIIWE), TPYIIIBI
(rmaBHass W mobounas). CoBpemMeHHass (OpPMYJIUPOBKA MEepHOAMYECKOro 3akoHa. CoBpeMeHHas
bopMynupOBKa MEPUOTUNYECKOTO 3aKOHA.

4. Crpoenue atoma u nepuogudeckuii 3akon .M. MenuaeneeBa. Atom. Snpo (IpOTOHBI U
HEUTPOHBI) W DJJIEKTpOHHas oOonouka. M3oTtombl. CTpoeHHE SIEKTPOHHBIX 000J0UYEK aTOMOB
3JIEMEHTOB MaJIbIX Mepro0B. OCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB
OOJIBIITNX TIEPUOIOB (TIEPEXOTHBIX JIEMEHTOB).

5. NonHaa xumuueckas cBaA3b. KaTnoHbl. AHMOHBI. VOHHBIE KPUCTAJUIMUECKHUE PELIETKH.
CBolicTBa BELIECTB C MOHHBIM TUIIOM KPUCTAJIIMYECKOU PEIIETKHU.

6. KoBasmeHnTHas xuMH4Yeckas CBs3b. MexaHu3M 00pa3oBaHUS KOBAJCHTHOW CBS3U.
DIIEKTPOOTPULIATENBHOCTh. KOBaJeHTHBIE NOJIApHAas W HENOJsApHAas CBA3UM. MOJEKYJIsApHbIE H
ATOMHBIE KPUCTAJUTUYECKUE PEIIECTKHU.

7. Merammnueckass cBs3b. MeTtamnueckas KpUCTAJUIMYECKAs pelIeTKa U MeTajuIndecKas
XAMHYECKasl CBA3b. PU3NYECKUE CBOWCTBA METAJLIIOB.

8. Uucrtele BemecTBa U cMecu. [loHsTHEe 0 cMecu BemiecTB. | 'OMOTE€HHBIE U T'E€TEPOreHHBIE
cmecu. JlucnepcHble cuctemsl. JlucmepcHas (aza u aucnepcuonHas cpena. Kmaccuduxarms
JUCIIEPCHBIX CUCTEM.

9. Bopma. PactBopbl. PactBopeHue. Boga kak pactBoputenb. PacTBOpMMOCTH BEILECTB.
HacpliieHHble, HEHACHIIEHHBIE, MEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PAaCTBOPHUMOCTH Ta30B,
KUJKOCTEH W TBEPABIX BEIIECTB OT Pa3NMUYHBIX (akTopoB. MaccoBasi J0Isl PacTBOPEHHOTO
BEIECTBA.

10. DnexTponuTHyecKas AUCCOLMALMs. DIEKTPOIUTHI U HEJEKTPOIUTHI. ['uapaTUpoBaHHbIE
noHbl. CTENeHb SJIEKTPONIMTHYECCKOW aucconnanuu. CUibHbIE U cladble JeKTPONUThL. KUCIOTHI,
OCHOBAHUS U COJIA KaK AJIEKTPOJIUTHI.

I1. Kucmotel W uUX cBOWcTBAa. XUMHUYECKHE CBOHCTBAa KHCJIOT B CBETE TEOPUHU
ANIEKTPOIUTUYECKOH Tuccorrannu. OCHOBHBIE CITOCOOBI MOTyYEHHS KUCIOTHI.

12. OcHoBanus u ux cBoicTBa. OCHOBaHHSA KaK JJICKTPOJUTHI, UX KiIacCU(UKAIUA IO
pa3IUYHBIM TpHU3HaKaM. XHWMHYECKHE CBOWCTBA OCHOBaHWU. (OCHOBHBIE CIOCOOBI TONyYEHUs
OCHOBaHUM.

13. Comn n ux csoictBa. Conu Kak 31eKTposnnuThl. Colu cpelHue, KUCIbIE U OCHOBHBIE.
Xumudeckue cBoicTBa coyieid. CriocoOBI MOTYyYEHUsT COJICH.

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

15. Oxcunel um ux cpoiictBa. ConeoOpasyromue U HecoseoOpasyrome okcuapl. OCHOBHEBIE,
amM(OTepHbIE U KUCIOTHBIE OKCHJIBL. XMMHUYECKHE CBOMCTBA OKCUOB. [lomydyeHne okcuaoB.
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16. Knaccudukanust XuMHYECKUX peakiuil. Peakunu coequHeHMsI, pa3ioKeHUs, 3aMEIICHHUS,
obmena. Karamutuueckue peaknuu. OOparumble W HeOOpaTHMble peakiuu. [ OMOTEHHBIE W
TeTEPOreHHbIE PEAKIIUU. DK30TEPMUUECKUE U SJHIOTEPMUUECKHUE PEAKIUH.

17. OKuCAUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKUcAeHUs. OKUCIUTENb U
BOCCTAHOBJIEHHME. BoCCTaHOBUTENB U OKUCIIEHHUE.

18. CKOpoCTh XMMHUYECKUX pPEaKIUh. 3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PpEaKIUid OT
pasnUYHBIX (HAKTOPOB: MPHPOMABI PEArHPYIONIUX BEIIECTB, WX KOHIIGHTPAIMH, TEMIIEPaTyphl,
MTOBEPXHOCTH CONPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTAIN3aTOPOB.

19. O6paTuMOCTh XUMHUECKUX peakuuid. OOpaTumMble 1 HEOOPAaTUMbIE peaKuu. XUMHUYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEILEHUSI.

20. Merambl. OcoOeHHOCTH CTpOeHUsT aromMoB. @DU3WYECKHUE CBOWCTBA METAJUIOB.
XUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUUECKUN AT HAMPSHKEHU METAJIOB.

21. OOmume cnocoObl mosyyeHust MetaiioB. Ilonstue o meramnypruu. Ilupomerammyprus,
TUAPOMETAJUTYPIHUs U dJeKTpomMeTautyprusi. CruiaBsl YepHBIE U [[BETHBIE.

22. Hemeramibl. OcoOEHHOCTH CTpOEHHS aToMoB. Hemeramnasl — MpoCThIE BEIECTBA.
OKuCIHUTENBbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT MX IOJIOKEHUS B
PALY SIEKTPOOTPULIATEIHHOCTH.

Opranuyeckas XuMust

1. Ilpenmer opranudeckoid XxuMuu.IIpuponHble, HCKYCCTBEHHBIE M CHUHTETHUYECKHE
oprannyeckue BemiecTBa. CpaBHEHHME OPraHMYECKUX BEIIECTB C HEOPTraHWYECKUMH. XHMHUYECKOE
CTPOEHHE KaK MOPSIAOK COCTUHEHUSI aTOMOB B MOJIEKYJIBI TIO BAJICHTHOCTH.

2. Teopusi cTpoeHUs] opraHnueckux coenuHeHudd A.M. bytiepoBa. OCHOBHBIE MOJOKEHUS
TEOPUU XUMHUUYECKOTO CTpoeHHUs. M30MepHst U H30MEPBI.

3. Knaccudukanuss opranmdeckux BemiecTB. Kiaccudukaius BemecTB IO CTPOSHUIO
YIIEPOJIHOTO CKEIeTa U HATMYHUIO (DYHKIIMOHATIBHBIX TPYII. [ 'OMOJIOTH ¥ TOMOJIOTHSI.

4. Knaccudukanuss peakiuii B OpraHMYecKOM XuMmMuu. Peaknuu mnpucoeanHEHUs
(TuApUpOBaHUS, TAIOTEHUPOBAHUS, THAPOTATOTCHUPOBAHMS, TUApATAINK). Peakuuu OTIIeTICHHS
(meruapupoBaHus, IETUAPOTATOreHUPOBAHUS, JeruIparanun). Peakium 3amenieHus.

5. AukaHbl, TOMOJOTMYECKMH psl, M30MEpUS M HOMEHKJIATypa ajKaHOB.XHMHUYECKUE
CBOICTBa aJKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMelIeHNe, Pa3lIoKeHUE, IeTHAPUPOBAHNUE.

6. AnkeHbl. OTHJIEH, €ro TMOJy4YeHHE (JAECTHIAPHUPOBAHHMEM JTaHA, JEHNOJUMEpHU3aIen
MoJIMATUJIEHA). ] OMOJIOTHYEeCKU psii, U30MEpHUsi, HOMEHKJIATypa ajJKeHOB. XHUMHYECKHE CBONCTBA
STUJICHA: TOpPEHHe, KAuyeCTBEHHble peakuuu (oOeclBeynBaHME OpPOMHOM BOJIBI M pPacTBOpa
NepMaHraHara Kajius), TuApaTanus, moJIuMepu3aus.

7. uensl u kaydykd. [loHATHE O IMEHAX KAK YITIEBOAOPOAAX C ABYMsI IBOWHBIMU CBS3SIMHU.

8. AnkuHbl. AneruiaeH. XUMHUYECKHE CBOWCTBA alleTHJICHA: TOPEHHE, OOCCI[BEUYMBAHUE
OpOMHOIi BOJIBI, MPUCOESTNHEHUE XJIOPOBOOPOIA M THIPATAITHSI.

9. Apenbl. ben3zon. XuMuueckwe CBOWCTBA OCH30a: TOPEHHUE, PEAKIUH 3aMEIICHHS
(raioreHupoBaHKEe, HUTPOBAHUE).

10. TlpupomHble UCTOYHUKH YriaeBOAOpoaoB. I[lpupomHbiii ra3: cocraB, NPUMEHEHHE B
kauectBe TorumBa. Hedts. CocTaB u nepepadorka HeTH.

11. Crouptel. IlomydeHue »sTaHONMa OpOXEHHUEM TIIFOKO3bl W THApATallUed dSTUJICHA.
lMuppokcuibHas Tpymnna kak (yHKIUOHanmbHas. [ToHSATHE O TpPENeNbHBIX OJHOATOMHBIX CIHPTAX.
XUMHYEeCKHEe CBOWCTBA 3TaHOJA: B3aMMOJEWCTBHUE C HATpueM, 0Opa30BaHME MPOCTHIX U CIIOKHBIX
3(HUPOB, OKUCIICHHE B AJIbJCTUI.

12. I'munepuH Kak TpEACTAaBUTENb MHOTOATOMHBIX CHHUPTOB. KadecTBeHHas peakius Ha
MHOT0aTOMHbIE cIUPTHI. [IpuMeHeHune rmuuepuHa.

13. Anmpaerunsl. [lonsitue o0 ampaerupax. AJjbAeTHIHAs Tpynmna Kak (QyHKIIMOHAIbHAS.
[lonydyeHnue anbaerui0B OKUCIEHUEM COOTBETCTBYIOINX CIIMPTOB.

14. Kap6onoBbie kuciotel. KapOokcuiibHas rpyrina kKak GyHKIIHOHaIbHasA. [ 'oMomornueckuit
pAI  TpPENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KuCHOT. [lomyueHue KapOOHOBBIX KHCIIOT
OKHCJIEHUEM aJIbJETH/IOB.
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15. Cnoxusle >gupsl u xupbl. [lomydeHue cioxHbIX 3(UpoB peakuueil srepuduKaum.
Kupsr kak crnoxsasie 23¢upsl. Kinaccudukamus xupoB. XUMHYECKHE CBOWCTBA KUPOB: THAPOIU3 H
TUAPUPOBAHUE KUIKUX )KUPOB.

16. VYrneBompl. VYrmeBoasl, w#X Kilaccupukamusa. MoHocaxapuabl, IuUcaxapuibl M
HOJINCAXapUBL. XVWMHUYECKHE CBOMCTBA IVIFOKO3bl: OKHCIIEHHE B TJIIOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHHE B COPOUT, CIUPTOBOE OpoXxKEeHHE. 3HAYEHHE YITIEBOAOB B )KMBOU NMPUPOJE U KUIHU
YEJI0BEKA.

17. AMunsbl, uX Ki1accuuKamys 1 HOMEHKJIATypa.

18. AMHUHOKHCIOTBI. AMHUHOKHCIIOTHI KaKk aMmdoTepHble TU(YHKIMOHAIBHBIE OpPraHUYeCcKHe
coequHeHUsl. XUMUYECKHUE CBOWCTBA aMHUHOKHCIIOT: B3aUMOJICHCTBUE CO IIEI0YaMH, KUCIOTaMU U
JPYT C ApYroM (peakiuus MOJTUKOHICHCALIUH).

19. benku. IlepBuunasi, BTOpWYHAs, TpPEeTUYHAs CTPYKTypbl OenkoB.  buomormueckue
¢GyHKIHN OEIKOB.

20. ITonmumepsl. [Imactmaccrl. [IpeacraBuTenu miactMacce.

21. BonokHa, ux knaccudukanus. OTrenbHble MPeICTaBUTEIN XUMUYECKUX BOJIOKOH.

[Iepeuenb npakTUUECKHUX 3a0aHUN

BAPUAHT 1

3ananue 1. IlpumeneHune kpaxmaina.

3aganue 2. KauecTBeHHas! peakius Ha KJIacc ajlKUHbI.

3amanue 3. CocTaBUTh (GOPMYIIBI BeUIECTB (KJIACC allKaHbl, alIKaHeHbI, KApOOHOBBIX KUCIIOT).

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

BAPUAHT 2

3ananue 1. CocTaBuTh GOPMYIIBI BEUIECTB (KJIACC AIKUHBI, JUCHBI, aJIbJACTHIOB).

3aganue 2. [I[puMeHeHre 1eJUTI0I03bI.

3ananue 3. KauecTBeHHasl peaklus Ha KJacc alKEeHBI.

3amanue 4. Beraucnure MaccoByIO J0JTH0 3JIeMEeHTOB (%) B BEIIECTBE: B THAPOKCHUJIC KATBITUS
Ca(OH)2.
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