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1. ObHIIAA XAPAKTEPUCTHUKA PABOYEM IPOIPAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBbI «XUMMUSA»

1.1. Ob6aacTb npuMeHeHus1 padoveil NPOrpaMmbl

OO6mieobpa3oBaTenbHas AUCIUIUIHHA «XUMHUS» SBISETCS 00s13aTeIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa3oBaTeIbHOW MpOTrpamMMbl B
cootBercTBHH ¢ PI'OC CIIO mo cmemumansHOocTH 35.02.16 Oxcnayamayus u
PEMOHM CENbCKOXO3AUCMEEHHOU MeXHUKY U 000py006aHus, pealn3yeMon Ha 6ase
OCHOBHOTro o011ero oopasoBanus. JucuurinHa «XUMHUs» U3ydaeTcs Ha MEPBOM
kypce B 1 u 2 cemectpe. [Iporpamma pa3paboTraHa Ha OCHOBAaHUHU TpeOOBaHUIA
®I'OC cpennero obmiero oOpa3oBaHHs C Y4eToM MpodecCUOHATBHON
HaIPaBJICHHOCTHU MOTy4YaeMOU CIeIIMAIbHOCTH.

[Ipu ocBoenun cnemuanbHoctn 35.02.16 Oxcnayamayus u pemorm
CeNbCKOXO3AUCMBEHHOU MEeXHUKU U 000py008aHus XUMUS U3ydaeTcsi B o0beme /8
4acoB.

[IpodunbHas cocTaBisOIIasl OTpaKaeTcsl B TPEOOBAHUSAX K IMOATOTOBKE
0oOy4arommxcsi B 4acTH:

- 00mel cuCTeMbl 3HAHWN: AaKTyallbHbIE TMPUMEPHI HCIOIH30BAHHUS
XUMHYECKHUX U U METOJ0B B MPO(PECCHOHATBHON NEATEIHLHOCTH.

Pabouas mporpamMma yueOHON JUCHUIUIMHBI MOXET OBITh MCIIOJIb30BaHA MPU
MOATOTOBKE TEXHUKA-MEXaHUKA.

1.2. llesan v muIaHUPyeMble Pe3yJIbTaThl 0CBOCHUS JUCHUIINHBI:
1.2.1. leau v 3a5a4M JUCHUTVIMHBI:

Conep:xanue nporpaMmbl 0011€00pa30BATEIbHON JUCHUIIMHBI XUMMS
HAINPABJIEHO HA I0CTUKEHUE CJIeYIOIIHUX Hesei:

- dbopMUpOBaHHE CHUCTEMBl XHMHUYCCKHUX 3HAHUM KaK Ba)KHCHIIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KApTUHBI MUpPA, B OCHOBE KOTOPOM JIEKaT
KIIFOUEBbIC TOHATHUS, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPUH XWUMHUU, OCBOCHHE
s3bIKa HAyKH, YCBOCHHE U IIOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0O00IIeHUMN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPUEH HMX PpPa3BUTUS H
CTaHOBJICHUSI;

- dbopMHupoOBaHUEe W Pa3BUTHE NPEICTABICHWNA O HAYYHBIX METOJaX
MO3HAHUS BEMIECTB M XUMHUYECKUX PEaKIUN, HEOOXOTUMBIX I TMPUOOPETCHHS
YMEHUN OPUEHTUPOBATHCS B MUPE BELIECTB U XMMHYECKHUX SIBIICHUH, MUMEIOIINX
MECTO B IPUPOAE, B IPAKTUYECKON U TOBCEIHEBHOM )KU3HH;



— pa3BUTHE YMEHUH U CIOCOOOB JIESITEIIBHOCTH, CBS3aHHBIX C
HAOMIOICHUEM U OOBSICHCHHEM XHMHYECKOTO OJKCIIEPUMEHTa, COOJIIOICHUEM
npaBuiI 0€30MMaCHOTO OOpAIEHUS C BEIECTBAMH.

OcBoenue kypca O/l «Xumus» mnpeamnoJaraer peumieHue CJIAeAYHIIUX
3aJa4:

1) chopMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKaHHS XUMHUYECKUX
MIPOIIECCOB U SIBJICHUM B OKPY’KaroIIeH cpejie, IeJI0CTHON HayYHOU KapTHUHBI MHUPa,
B3aMMOCBS3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOAUTH PACUYCTHl MO XMMHYCCKUM (QopMyjamM Hu
YpaBHCHHUSM XHUMHYECKMX pEakIui, IUIAHUPOBaTh U  HHTEPIPETUPOBATH
pPEe3yJbTaThl XUMUUYECKUX DKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKK HPOBEACHHS XUMHUYCCKUX SKCIICPUMEHTATBHBIX
UCCIIEIOBAaHUM C COOJTIOJIEHUEM TIpaBUJl 0€30MaCHOTO OOpaIeHus C BEIIECTBAMU U
71a00paTOPHBIM 000PYAOBaHUEM;

4) pa3BUTh yMCHHS  AaHAJIM3MPOBATh, OICHWBATh, IPOBEPATH  Ha
JIOCTOBEPHOCTh U 0000marh uHQOpMalMI0 XHUMHUYECKOTO XapakTrepa U3
Pa3IMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh  yMEHHS ~ MPOTHO3UPOBATHL  IOCIEACTBUS  CBOEH
JEATCIBHOCTH M XHMHUYECKHX TPUPOAHBIX, OBITOBBIX M IPOU3BOACTBEHHBIX
MIPOIIECCOB;

6) cdopmMupoBaTh MOHMMAHKUE 3HAYUMOCTH JOCTKCHUH XUMUYECKOW HAyKU
1 TEXHOJIOTUH ISl pa3BUTHS COITMAILHON M ITPOM3BOJICTBEHHOM cdep.

OcobOeHHOCTh (OPMHUPOBAHUS COBOKYITHOCTH 3a7a4 W3YUCHHUS XHMHH IS
CHUCTEMBl  CpelIHEro MpOoQEeCCHOHAIBLHOTO  O0pa3oBaHMS — 3aKIIOYaeTCs B
HEOOXOJMMOCTH peaau3anui TPo(ecCHOHATBLHON HAINPaBICHHOCTH pPEIIaeMbIX
3a/1a4, yu€Ta 0COOEHHOCTEH cephl eATeIbHOCTH Oy yIINX CIEeIIUATUCTOB.

B pe3yabTarte ocBOeHMS TMCHUILIUHBI 00y4AIOMIUICS 10JI2KEH 3HATD!

* CMBICH TIOHATHUM: XUMHYECKMM  DJIEMEHT, 3aKOH, BEIIECTBO,

B3aUMOJICHCTBUE, XUMHUYECKOE COCIUHEHUE, PACTBOpP, dSIEKTPOXUMHUYECKUN
MPOIIECC, TEOPHS CTPOCHHSI OPTaHUUYECKUX BEUIECTB;
* CMBICJI XUMHUUYECKHUX BEJIMYMH: Macca, 00beM, KOJIMUECTBO BEIIECTBA, TUIOTHOCTD,
aTOMHas Macca, OTHOCUTEJNIbHAs aTOMHasi U MoJieKyJispHas (dhopMmyJibHasi) Macca,
MOJISIpHAsi Macca, MOJIIPHBIA 00bEeM, IJIOTHOCTh Ta3oB, JaBJICHUE, TEMIIEpaTypa,
BpeMsi, KOHIIEHTPAIUs, CKOPOCTh XUMHUYECKON PeaKIiu, SIEKTPUICCKUN 3aps/;

* OCHOBHOM CMBICII XMMHUYECKUX 3aKOHOB, COXPAHEHHsSI MAacChl BEILIECTB,
MOCTOSTHCTBA COCTaBa, KPAaTHBIX OTHOILICHUM, ABOTaJipo, NaplyaabHbIX TaBICHUN;

* BKJIAQJ] POCCHMCKHUX UM 3apyOCKHBIX YUYCHBIX, OKA3aBIIUX HaWOOJIbIIIee
BJIMSIHUE HA Pa3BUTHE XUMUU;

B pe3yiabTarte 0CcBOCHHS IMCHUILIUHBI 00y4aIOUIUIICS 10/2KEH YMETh:



* Ha3bIBaTh: M3YUYCHHBIC BEIIECTBA MO TPUBHAIBHOW WM MEXIyHAPOIHOMN
HOMEHKJIAaTypE;

*  ONpEIENATh: BAJECHTHOCTh U CTEIEHb OKHUCJIECHHUS XUMHUYECKUX DJIEMEHTOB,
TUN XMMHYECKOM CBS3M B COCIMHEHMSX, 3apsj MOHA, XapaKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHWYECKUX K OPraHMYECKUX COCIAUHCHUM, OKHUCIUTEIb |
BOCCTAHOBHTENb, TPUHAIJICKHOCTh BEIIECTB K Pa3HbIM KJIaCCaM HEOPTaHUYECKUX
Y OPraHUYECKUX COCIMHEHUN;

*  XapaKTepU30BaTh: BJEMEHTHl MaJbIX IIEPUOJIOB IO HMX IOJOXKEHUIO B
[lepuomuueckoii cucreme J[.M. MenneneeBa; oOIIMe XUMHYECKUE CBOMCTBA
METaJVIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKUX WU OPraHUYECKUX
COCIMHECHUI; CTPOCHUE W XMMHYECKUE CBOMCTBA M3YUCHHBIX HEOPraHMYECKUX M
OPTraHUYECKUX COCTUHCHUN;

*  OOBSCHATH: 3aBUCHMOCTh CBOWMCTB BEIIECTB OT HUX COCTaBa U CTPOCHHUS,
MPUPOAY XUMHYECKOM CBS3M (MOHHOM KOBAJIGHTHOM, METa/UIMYECKON U
BOJIOPOJHON), 3aBHCUMOCTh CKOPOCTH XHMHYECKOH pEaKIHHu U IIOJ0KCHHUE
XHMHYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PaKTOPOB;

* pellaTh: pacueTHBIC 33/1aUM M0 XUMUYECKUM (hOpMyJIaM M YPaBHECHHSIM;

HCMOJIb30BaTh MPUOOPETCHHBIE 3HAHMS W YMEHHUS B  MNPAKTHYCCKOU
JIESITCIHOCTH Y ITOBCETHEBHOM KU3HU:

* ISl OOBSICHEHUSI XUMUYECKUX SBJICHUM, TPOUCXOIAIINUX B MPUPOAE, OBITY U
Ha MPOU3BOJICTBE;

*  ONpeNeNICHUusT BO3MOXKHOCTH MPOTEKAHUS XUMUUYECKUX MPEBpaIICHUN B
PA3IMYHBIX YCIOBUSAX U OLIEHKU UX MOCJICACTBUIM;

*  SKOJIOTUYECKH IPAMOTHOIO TTOBEACHUS B OKPYKAIOIIEH CPELE;

* OIICHKM BJHUSHUSA XUMHUUYECKOTO 3arpsi3HEHHUsS OKpY’Kalolledl cpeabl Ha
OpraHu3M 4YeJIOBEKa U JIPyTHUe KUBbIE OPTaHU3MBbI;

e 0e30macHoro oOpalleHusi C TOPIOYUMU W TOKCUYHBIMU BEIECTBAMU U
71a00paTOPHBIM 000PYAOBAHUEM;

*  TPUTOTOBJICHHS PACTBOPOB 3aJaHHOM KOHIIEHTpAllMM B OBITY W Ha
MIPOU3BOJICTBE;

. KPUTHYECKON OIEHKH JOCTOBEPHOCTH XUMHUYECKOW uHMopMaimu,
MOCTYIAIOIIEH U3 pa3HbIX UCTOYHUKOB.

1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOCHHS 0011e00pa30BaTeIbLHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
Oco0oe 3HaueHne AUCUUILIMHA UMEET MpHu popmMupoBanuu U pazsutuu OK
u IIK. Tlpy wu3ydyeHun AUCHUIUIMHBI «XUMHSD» Yy CTYJIEHTOB (DOPMHUPYIOTCS
CJIEIYIOIME KOMIIETEHIINM

Kon HaumeHnoBaHue pe3yjbrata 00y4yeHUs

BeiOupate  crocoObl  pemieHus — 3amad OpodeccuoHambHON
JESITeIbHOCTH MPUMEHHUTEIHHO K Pa3JIMYHbIM KOHTEKCTaM
Hcnonb30BaTh  COBPEMEHHBIE CpPEICTBAa IMOHCKAa, aHalIuW3a W
OK 02. | uatepnperauuu HHPOpPMAIMHN, U UHPOPMAIIUOHHBIE TEXHOJIOTHH IS
BBITIOJTHEHMSI 33124 NPOhECCHOHATIBHON ACSITETLHOCTH.

OK 01.




OddexkTnBHO B3aMMOMEWCTBOBaTH W padOTaTh B KOJUIGKTHUBE W

OK 04.
KOMAHJIE.
ConeiicTBOBaThH COXPaHECHUIO OKpY’KaroIen cpenspl,
OK 07. pecypcocOepexeHnIo, MPUMEHITh 3HaHUA 00 M3MEHEHUHU KINMATa,
IPUHLUIIBI OEpEeXIIMBOTO MPOU3BOJACTBA, I3(P(PEKTUBHO IEHCTBOBAThH B
Ype3BbIYAIHBIX CUTYAIMSIX.
K 1.6 BbInonHATE onepaTHBHOE IIaHMPOBaHHE padbOT IO IMOATOTOBKE H

AKCILTYaTallMU CEJIbCKOXO035IMCTBEHHON TEXHUKH




Kon "

[Inanupyemble pe3y/bTaTbl 0CBOEHHS JHCIUIIHHBI

HAHMEHOBaHMHeE
OpMHUPYeMbIX
(bopmupy _ Oo0mmue JlucuumHapHbIe
KOMIIEeTeHI[N
OK O01. Beibupars | JInuHOCTHBIE Ppe3yJbTAThl JTOJKHBI OTpaxkaTh B | JlMCUMILUIMHAPHBIE Pe3YJabTATHI JOKHBI OTPAKATH:
cnocoObl  pemieHus | YACTH: IIP6 01. chopMHUPOBAHHOCTH MPEACTABICHHUI: O XUMUYECKOU
3anaq TPYAOBOI'0 BOCIIMTAHMS: COCTaBJISAIONICH eCTeCTBeHHOIanqHOH KapTUHBI MHpA, POJIH
. XMMHHU B IO3HAHUU SBICHUM IPUPOAbLI, B (HOPMHPOBAHUHU
NpodeccHOHATBHOI TOTOBHOCTh K TPYAY, OCO3HAHHE ILIEHHOCTA MAacCTE€PCTBa, pUpOIbI, bopmup .
TpyIoIrooue; MBIIUICHUSI W KYJbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIbHOU
JeSITEIbHOCTH . . .
TOTOBHOCTh K aKTUBHOM OEATCIBHOCTH TEXHOJIOTHYECKOH IPaMOTHOCTH, HEOOXOAMMOM Ui pELIeHUs NPaKTUYECKUX
HPUMCHHUTCIRHO K | o COLUATBHOM HAIPABICHHOCTH, CIIOCOOHOCTD | 3a1a4 M DKOJIOTHYECKH 0OOCHOBAHHOIO OTHOIIEHUS K CBOEMY
PasIMHHEIM VMHULUMPOBATh,  IUIAHUPOBAaTh ¥ CAMOCTOATENIBHO | 3IOPOBBIO U MPUPOAHOM CPEIE;
KOHTEKCTaM ITP6 02. BnajeHue CUCTEMONM XUMHYECKUX 3HAHUMU, KOTOpas

BBITIOJIHSITH TaKYyIO JEATEIHHOCTD;
WHTEpPEC K pa3IudHbiM cdepaM mpodeccHoHaTbHON
JeSITEIbHOCTH.

MeTtanpeameTHble pe3yJabTAThI J0JKHBI OTPAXKATh:
Osuanenue YHHBEPCAJIbLHBIMH y4eOHBIMH
M03HABATEJbHbIMH JIE/iCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

CaMOCTOSITENIbHO  (DOPMYJIHpPOBaTh U  aKTyaTU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABIUBATh CYIIECTBEHHBIN NMpPHU3HAK WK OCHOBAHUS
JUTISl CpaBHEHUS, KJTacCU(UKAIN U 0000IICHMS;
OTIpEeIeNIATh LIeNIU JIeATENbHOCTH, 3a/1aBaTh MapaMeTphbl U
KPUTEPHUU UX TOCTUKEHUS;
BBISIBIIATH ~ 3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBJICHUSX;

IMPOTHUBOPCUYHA B

BKJIIOUAET: OCHOBOIIOJIATAIONIME TOHATUA  (XUMUYECKUI
JJIEMEHT, aTOM, JJIEKTpPOHHAs 00oJiouka aroma, s-, p-, d-
DIIEKTPOHHBIE  OpOWTAaNTM  aTOMOB,  HOH,  MOJEKYIa,
BaJICHTHOCTb, 3JICKTPOOTPHUIATEIILHOCTD, CTENIEHh OKHCIICHUS,
XHUMHYECKas CBA3b, MOJIb, MOJIIPHASI Macca, MOJIIPHBIN 00beM,
YIJIEPOHBIA CKeNeT, (yHKIMOHAJIbHAs TPYIa, paJuKa,
U30MEpHsi, HM30MEphbI, TOMOJOTHYECKUN psaA, TOMOJIOTH,
YTIEBOAOPOMABI, KUCIOPOJI- M a30TCOIEPIKAIINE COCTUHECHHUS,
OMOJOTMYECKH AaKTUBHBIC BeEIIeCTBAa (YIJIEBOMBI, JKHPHI,
Oenku),  MOHOMEp, TOJUMEp, CTPYKTYpHOE  3BEHO,
BBHICOKOMOJICKYJISIPHBIE ~ COCIUHEHHS,  KpHUCTalIndecKas
pemeTKa, THIIBI XHUMHUYCCKUX peaKHI/Iﬁ (OKI/ICJ'II/ITGJ'II)HO-
BOCCTAHOBUTENBbHBIE, OK30-U JHIOTEPMUYECKHE, PEAKITUU
HOHHOTO OOMEHa), PacTBOp, IJIEKTPOJIUTHI, HEIICKTPOIUTHI,

ANEKTPOJIUTUYECKAS U CCOIUAINS, OKHUCITUTEND,
BHOCHUTh KOPPEKTHUBBI B JCSATEIHHOCTh, OIICHUBATH .
BOCCTAaHOBHUTEb, CKOPOCTH XUMUYECKON peakium,
COOTBETCTBUE PE3YJbTATOB IEJISIM, OLIEHUBATh PHUCKHU
N XUMUYECKOE paBHOBECHE), TEOPUU M 3aKOHBI (Teopus
MOCIEACTBUM NESTEIHOCTH.
N XUMHYECKOIO0 CTPOEHHsI OpraHuyeckux BemectB A.M.
0) 0a3oBbIe HCCIeA0BaATENIbCKHUE e CTBUS: .
ByTtnepoBa, Teopusi  3JIEKTPOIMTHYECKOM  IHMCCOLMALIUH,




BJIAJICTh ~ HaBBIKAMH  yYEOHO-HCCIICJIOBATEIBCKONH |
MPOSKTHON  JCSITENBbHOCTH, HAaBBIKAMHU  pa3pelieHus
npo0Jem;

BBISIBIISITh MPUYHHHO-CJICICTBCHHBIC CBSI3H u
aKTyaJIM3UpOBaTh 3ajady, BBIABUTATh THUIOTE3y €€

pelIeHus, HaXOAUTb apryMEHThl Ul J0Ka3aTeabCTBa
CBOMX YTBEpXKICHHUH, 3aJaBaTh IapaMETPbl U KPUTEpUU
peLIeHus;

aHaJIU3UPOBATh IIOJYYEHHBIE B XOAEC PCIICHHUS 3aladu
pe3yibpTaThl, KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

yMETb IIEPEHOCUTh 3HAHUS B IIO3HABAaTEIbHYK U

MMPAKTUYCCKYIO obOnactu KHN3HCACATCIIbHOCTH.

nepuoanudeckuil 3akon /(.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH SI3BIK XUMHH,
daxTosoryueckue  CBeIEHHS O  CBOIcTBaX, COCTase,
NOJTy4YeHMH M OE30MaCHOM HCIOJIb30BAaHUM BAKHEHIITHX
HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITY H
NPAaKTHYECKOH JESITEbHOCTH YEI0BEKa;

ITP6 03. copMHUPOBAaHHOCTH YMEHUH BBIABISATH XapaKTEPHBIE
NpPU3HAKH ¥ B3aUMOCBS3b W3YUCHHBIX MOHSATHH, MPUMEHSThH
COOTBETCTBYIOIIME TIOHSATHS TPH ONHCAHUU CTPOCHUS H
CBOMCTB HEOPraHWYECKMX W OPraHUYeCKUX BEUIECTB U HX
NPEBPAILCHHIA; BBISBISATh B3aUMOCBS3b XUMUYECKHUX 3HAHHUH C

MOHITUSIMH u MpeICTaBICHUSIMU JIPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
IIP6 04. chopmMupOBaHHOCTH YMEHUH  HUCIOJIB30BATh

HAaUMEHOBAHMSI XMUMHYECKUX COEAMHEHUH MEXIyHApOIHOTO
COI03a TEOPETUYECKON M MPUKIAJHON XUMHUHU U TPUBHAJIbHbBIE
Ha3BaHMsS  BaXHEWIIMX  BEHIECTB  (ITHJIEH,  AalleTHUJIEH,
rnuuepuH, ¢enon, Qopmampaerun, yYKCycHas —KHUCIOTa,
IJIMLWH, yrapHbld ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramieHas
W3BECTh, HEraiieHas HW3BeCTb, MHUThEBas COAA U JIPYTHX),
COCTaBIATH (OPMYJIBI HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB, YpPaBHEHUS XUMHUYECKHX PEaKIUi, OOBSCHATh HX
CMBICJ; TOATBEPKIaTh XapaKTepHblE XUMHUYECKHE CBOICTBa
BEUIECTB COOTBETCTBYIOIMMHU JKCIIEPUMEHTAMHM M 3aIUCSAMU
YPaBHEHUN XUMUYECKUX PEAKIUI;

IMP6 05. cdhopMUPOBAHHOCTH YMEHUH yCTaHaBIUBATh
MPUHA/IICKHOCTD M3YYEHHBIX HEOPTaHUYECKHUX u
OpPraHWYECKUX BEILIECTB K OMPEAEIEHHBIM KJlaccaM U Tpynnam
COCIMHEHUH, XapaKTEepU30BaTh HMX COCTAaB M BaKHEUIINE
CBOMCTBA;  ONpeAeNiaTh  BUIAbl ~ XMMHUYECKHX  CBsI3ei
(xoBaJIeHTHasi, MOHHAsA, METa/NInyecKasi, BOJAOPOHAs), TUIIbI
KPUCTAINTMYECKUX PELIETOK BEIIeCTB; KiIacCU(UIIUPOBATh
XUMUYECKUE PeaKlny;

10




I1P6 07. chopMUPOBAHHOCTH YMEHHI MPOBOJAUTH PACUETHI 10
XUMUYECKUM (popMysiaM M YpaBHEHHUSM XUMHUYECKUX PEaKIUi
C HCIOJBb30BaHUEM (PU3MUYECKUX BEJIMYMH, XapaKTEPU3YIOIIHUX
BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, oObemMa
(HOpMaJbHBIC  YCIIOBHS) BEIIIECTBA,
UCIIOJIb30BaTh CUCTEMHBIC XUMHUECKUE 3HAHUS ISl IPHHSATHUS

peH_IeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYyAlLlUAX, CBA3AHHBIX

ra3oB, KOJIHMYCCTBA

C BCHICCTBAMU U UX ITPUMCHCHUCM.

OK 02.
Hcnons3oBarte
COBPEMEHHBIE
CpeAcTBa  IIOUCKA,
aHaIM3a U
MHTEpIpeTanuu
uHpopMauu u
nH(pOpMaLIOHHbIE
TEXHOJIOTUU JUISE
BBITIOJTHEHUS  3aja4
npo¢eCcCuOHAITBHON
JESTEIBHOCTH

JInYHOCTHBIE Pe3yJabTAThl  AOJKHBI
YacTu:

LEHHOCTH HAYYHOI0 MO3HAHUS:
c¢(OpMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHUsA HayKu u
OOLIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JHaliore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHDE;

COBEpPIICHCTBOBAHUE  SI3BIKOBOM M YHTATEIIbCKOU
KYJBTYpbI KaK CPEACTBA B3aUMOJACHCTBUS MEXKY JHOAbMU
Y TIO3HAHUS MUpA.

MeTtanpeameTHble pe3yJabTAThI J0JKHBI OTPAXKATh:
OBananenue YHHMBEpPCAJIbHBIMH y4eOHbIMH
NMO3HABATEJIbHBIMU JACHCTBUAMM:

B) padora ¢ uHgopmanmeii:

oTpaxkaTb B

BJIAACTH HaBBIKaMH IOJIYyUCHUA I/IH(I)OpMaHI/II/I nus3
HNCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATECIBbHO
OCYHECCTBJIATE IIOUCK, aHallnu3, CHCTCMATH3allUuIo U

WHTEPIIPETANNIO WH(OPMAIIUU Pa3TUNYHBIX BUJOB U HOpM
MIPEJICTaBIICHHUS,
co3laBaTh TEKCThl B Pa3MYHBIX (opMarax C Y4eTOM
Ha3Ha4YeHWs WHpoOpManmMu W IENeBOM  ayAUTOpHH,
BBHIOMpAsi ONTUMalbHYIO (OpMy TpeACcTaBiICHUS U
BU3yaJIM3alluH;

JucuuminHapHble (MpeaMeTHbIe) Pe3yJbTaThl U J0JIKHBI
0TPaXKATh:

ITIP6 06.  BiageHHE OCHOBHBIMH METOJAAMH HAay4HOI'O
MO3HAHUS BELIECTB W XUMHUYECKHX SIBICHUN (HaOIOleHue,
M3MEpEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE);

ITP6 07. chopMUPOBAHHOCTh YMEHHUM MPOBOAUTH PACUETHI IO
XUMHUYECKUM (OopMyJiaM U YpaBHEHUAM XUMHUYECKUX peaKui
C HUCIOJb30BaHUEM (PU3MUECKUX BEJIMYMH, XapaKTEePU3YIOIIHUX
BEUIeCTBAa C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HopManbHbIE YCIIOBHsI) Ta30B, KOJHMYECTBA BEIECTBA;
MCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIs1 IPUHATHUS
pEIIEHN B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsAX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

IIP6 08. cdopMHUpPOBaHHOCT, YMEHMH IUITAHHUPOBATh U
BBIMIOJHATh ~ XMMHMYECKUH  SKCIIEPUMEHT  (MpeBpalleHUs
OpPraHMYECKUX BELIECTB IPU HArpPEBAaHUU, NIOJYyUEHUE ITUIIEHA
U UW3Y4YeHHE €ero CBOMCTB, KauyeCTBEHHbIE pEaKIHH Ha
aJIbJIETUIBI, Kpaxmall, YKCYCHYK KHCJIOTY; J€HaTyparus
OCKOB TIpM HArpeBaHWHW, I[IBETHBIC pEAKIHH OCIIKOB;
NPOBOJUTHh PEaKIUH HOHHOTO OOMEHa, OMpeAessTh Cpeny
BOJHBIX PAcTBOPOB, KAaUECTBEHHbIE pEaKIMU Ha Cylbdat-,
KapOOHAT- M XJIOpUA-aHHOHBI, HA KATHOH aMMOHWUS; pellaTh
SKCIEPUMEHTAIbHBIE 3aJauyu 1o TemaM 'Metamibl" u
"Hemetannsl") B COOTBETCTBUM C TMpaBUIAMM TEXHUKHU
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OLCHUBATh OOCTOBCPHOCTH, JICTUTHUMHOCTD I/IH(bOpMaI_II/II/I,
€C COOTBCTCTBUC IPABOBBIM W MOPAJIbHO-3THUUYCCKHUM

HOpMawm;
BIaACTh HaBbIKaMH pacrio3HaBaHUA n 3allUThI
uHpopManuy, MH(POPMALMOHHOM 0e30macHOCTH
JIMYHOCTHU.

Oe3omacHocTH  Tpu  OOpalleHWd C  BEIIECTBAMHU H
7ab0paTOPHBIM 000pPYIOBaHHEM; IMPEACTABIIATh PE3yJbTATHI
XHUMHUYECKOTO JKCIEpUMEHTAa B (OpME 3alluCH YypaBHCHUI
COOTBETCTBYIOIIMX peakiuidi U (OPMYyTUPOBATH BHIBOABI Ha
OCHOBE 3THUX PE3yJIbTAaTOB;

NP6 09. chopmupoBaHHOCTHP YMEHHS aHAJIU3UPOBATH
XUMHUYECKYI0 HH(OpMaLMIO, TMOIy4aeMmMylr M3  PasHbIX
UCTOYHUKOB  (CpelCTB  MaccoBOM  HH(OpMAIUH, CETh

WuTepHer u apyrue).

OK 04. DddexTrBHO

B3aNMO/IEHCTBOBATH
u paboTaTh B
KOJIJICKTUBE u
KOMaHJIe

JIMYHOCTHBIE pe3yjbTaTbl JO0JKHBI OTpPakKaTb B
yacTu:

IPaKAaHCKOT0 BOCIIUTAHUA:

T'OTOBHOCTbH BCCTH COBMCCTHYIO JACATCIIBHOCTD B
HHTCPECCAX I'PAKIAHCKOI'O 06H_I€CTB8.;

YMCHUEC B3aHMMOJICHICTBOBATh C conuaJibHbIMHA

UHCTUTYTaMHU B COOTBETCTBUM C HUX (QYHKIUSMU U
Ha3HAYCHHUEM.

MertanpeameTHble pe3yJbTaThl J0JKHbI OTPAKATH:
OniajeHne yHHBEpCAIbHBIMH KOMMYHHKATHBHBIMH
NeCTBUSAMMU:

0) coBMecTHasI 1eITeJIbHOCTD.

MIOHMMATh U MCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOU U
WHAUBUAYaIbHON paboThI;

NPUHUMATh LU COBMECTHOM JeSITeNIbHOCTH,
OpPraHM30BBIBATE U KOOPAMHHUPOBATH JIEHCTBUSA IO €€
JIOCTH>KEHUIO: COCTAaBJIATh IJIAH JCHCTBUMN, paclpenessaTh

poOIM C y4YeTOM MHEHHMHA YYaCTHHUKOB OOCYXJaTh
pe3yIbTaThl COBMECTHOU PaOOTHI.

OBaagenue YHUBEPCAJIbHbIMHU peryJasiTUBHBIMH
JeHCTBUSIMH:

r) IpUHATHE ce0sl U APYTUX JIOAei:
[IPUHUMATh MOTHBBI M ApryMEHTBI IPYTUX JIOAEH IIpU
AHAJIN3C PC3YJIbTATOB ACATCIbHOCTHU,

JucuMminHapHble (MpeIMeTHbIe) Pe3yJabTaThl U JA0JIKHBI
OTpPakKaTh:
mpPo 08.

BBIIIOJIHATH

cOPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U

XUMHUYECKUH  JKCIIEPUMEHT  (MpEeBpaLLEHUS
OpraHMYECKUX BELIECTB IPU HArpEeBaHUU, IIOJyUEHUE ITUIICHA
U H3Y4YEHHE €ro CBOMCTB, KadyeCTBEHHBIE pEaKIMM Ha
aJIBJETUIIBI, KpaxMmall, YKCYCHYH KHUCIOTY; J€HaTypauus
0enKoB I[BETHBIE peaKkIUu OeNKOoB;

NpoOBOAWUTL PCEAKIHUU HOHHOI'O O6MeHa, OIPECACIIATE Cpeay

Ipru HarpeBaHHuW,

BOJHBIX PAacTBOPOB, KAa4ECTBEHHbIE pEaKIMM Ha Cylbdat-,
KapOOHAT- M XJIOPHUI-aHUOHbI, HA KaTHOH aMMOHUS; peIlaTh
OKCIIEpUMEHTANIbHBIE 3aJaud 1o TemMaM "Meramibl" U
"Hemetannpl") B COOTBETCTBUM C TMpaBUIAMH TEXHUKU
0e30macHOCTH  TpU  OOpamieHuu ¢
71a00paTOpHBIM 00OPYJIOBAHUEM; MPEJCTABIATH PE3YJIbTAThI
XMUMUYECKOTO JKCIEepUMEeHTa B (hopMe 3amucH ypaBHEHHM
COOTBETCTBYIOIIMX peaKuuid U (GOpMyIHpoBaTh BBIBOJBI Ha

OCHOBC 3THUX PE3YJIbTATOB

B€IICCTBaAaMHU u
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pH3HaBaTh CBOE MPAaBO M IPaBO JPYrux JIOJACH Ha
OIINOKH;
pa3BHBaTh CIOCOOHOCTh IIOHMMAaTh MHpP C ITO3HIIHU

APyroro 4€joBCKa.

OK 07.
CopaelicTBOBaTh
COXpaHEHUIO
OKpYy>Karoleu
cpebl,
pecypcocOepexeHu
I0, MIPUMEHSTh
3HAHHUS 00
H3MCHCHHUU

KJIUMaTa, TMPUHIUTIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3pHEKTUBHO
JIEiCTBOBATh B
Ype3BbIYANHBIX
CUTYaIUAX

JInuHOCTHBIE Ppe3yJabTaThl JOJKHBI OTPaXkaTb B
YacTu:

IKOJIOTHYECKOr0 BOCTIMTAHMSA:

c(OpMHUPOBAHHOCTh 9KOJIOTMYECKOMN KYJbTYpBI,
MIOHUMaHUe BIIUSIHUS COLIMAJIbHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMAJIbHOU
cpenpl, OCO3HaHue r1100agbHOTO Xapakrepa
HKOJIOTUYECKUX TTPOOIIEeM;

IUIJAHUPOBAHUE U OCYLIECTBICHHE  JEHUCTBHM B

OKpyXarollel cpene Ha  OCHOBE Leneu
YCTOMYHMBOTO pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPHUATHE JIEWCTBUM, MNPUHOCAIIUX BpEI
OKpYXKaroIleH Cpeae;

yMeHue IIPOTHO3UPOBATH
DKOJIOTUYECKHE ITOCJIE/ICTBHS
JIEHCTBHM, IPEJOTBPALLATD UX.
MeranpeameTrHble pe3yabTaThl J0JIKHbBI 0TPAXKATh:

3HaHUA

HeOIaronpusTHbIE
pEeATPUHUMAEMBIX

Osianenue YHHBEPCAJIbLHBIMH y4eOHbIMH
NMO3HABATEJbLHBIMU 1e/iCTBUAMM:

B) padorta ¢ nngopmManmeii:

UCIIOJIb30BaTh CpeacTBa MH(OPMaLIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B peleHnn

KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpraHU3allMOHHBIX
3aja4 ¢ COOJI0JIeHHEM TpeOOBaHUI IPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepekeHusi, MPaBOBbIX
U OTUYECKHUX  HOPM,

HOpPM  MH(OPMAIMOHHOM

0€30I1aCHOCTH.

JAucuuminHapHble (MpeaIMeTHbIe) Pe3yJabTAThl U JO0JIAKHBI
0TPAKATH:

ITP6 01. chopMUPOBaHHOCTH MPEACTABICHUI: O XHMHUECKON
COCTaBIISIOIEH €CTECTBEHHOHAYYHOH KapTUHBI MHpPA, POJIH
XAMHHM B TO3HAHWUU SBJICHHUNA MPHUPOJIBI, B (GOpMHpOBAHUU
MBIIUICHUSI ¥ KyJbTYpbl JMYHOCTH, €€ (PYHKIHOHAIbHON
IrPaMOTHOCTH, HEOOXOJMMOW Il PEIICHHS MNPAKTUYECKUX
3a]1a4 U DKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpene;

IIP6 10. cdopmMupoBaHHOCTH YMEHUH COOIIOIATh MpaBHIIA
HKOJIOTUYECKU LeIecO00pa3HOro TIOBEAECHUS B OBITY H
TPYZIOBOM JEATEIBHOCTH B MLEJIAX COXPAaHEHHS CBOEro
30POBbSI M OKPY’KAIOIIEW IPUPOJHON Cpeabl; Y4YUTHIBATh

OITaCHOCTH BOSI[CfICTBPISI Ha KHBBIC OpraHu3MbI

OMpCACIICHHBIX  BCHICCTB, IIOHMMAasA CMBICIT II0Ka3aTeCJIsd

MIPEAEIIBHON JOIYCTUMOM KOHLIEHTPALUU.

[IK 1.6. Brimonusars

B obnacTtu Tpy10BOTO BOCIIUTAHUS:

ITP6 01. chopMHPOBAHHOCTH TPEACTABICHUH: O XMMHYECCKOM
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OIlepaTUBHOE

IJIAHUPOBAHUE
pabot o
MMOATOTOBKE u
AKCIUTyaTaluu
CEIIbCKOXO03SMCTBCHH
OU TEXHHKU

- TOTOBHOCTb K TpyAy, OCO3HAHUC NCHHOCTHU MAaCTCPCTBA,

TPYZIOJIO0HE;

- TOTOBHOCTH K AKTUBHOMN JeSATeLHOCTH
TEXHOJIOTUYECKOM ¥  COIIMaJbHOH  HaIpaBJICHHOCTH,
CHOCOOHOCTh UHHUIIUIPOBATH, TUTAHUPOBATh u
CaMOCTOSITEIILHO BBITIOJHATE TaKYIO JCSITEIBHOCTD;
OBnanenue YHUBEPCATbHBIMU y4eOHBIMH

MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 6a30BBIC JIOTUYECKHUE ICUCTBUS:

- CaMOCTOSATEIBHO (GOPMYIUPOBATh U AKTYAIH3UPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

COCTABJISIIOLIEN €CTECTBEHHOHAYYHOM KapTHHBI MHPA, PO
XMMHAW B TIO3HAHWM SBJICHUH NpUpoAbl, B (HOPMUPOBAHHUU
MBILIUICHUS! WU KYJbTYphl JIMYHOCTH, €€ (HYHKIMOHAIbHON
IPaMOTHOCTH, HEOOXOAMMOM Ui PpELIeHUs NPaKTHYECKUX
3aJa4 U KOJIOIMYECKHM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHON Cpene;

IIPo6 06.
IO3HAHUS BEIIECTB M XUMHUYECKUX SBICHUH (HaOmroleHue,

BJIaACHUC OCHOBHBIMH MCTOJaMHU HAYYHOI'O

U3MEpEeHUe, IKCIIEPUMEHT, MOJICTIMPOBAHNE);

IIP6 07. chopMupOBaHHOCTh YMEHHU MPOBOJIUTH PACUETHI O
XUMHAYECKHM (HOpMyJiaM U ypaBHEHUSIM XUMHUYECKUX PEeaKIHid
C UCTOJB30BaHUEM (PM3NYECKUX BEIMYUH, XapaKTEPHU3YIOLIHX
BEIIECTBA C KOJHMYECTBEHHOH CTOPOHBI: o0bemMa

(HOpMaHLHLIe YCJ'IOBI/IH) KOJIMYCCTBA

MAacCBhI,
raszos, BCIIECTBA;
UCTIONb30BaTh CUCTEMHBIE XMMHUECKUE 3HAHUS JUISI TIPUHSITHS
peleHui B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C
BEIIIECTBAMH M MX IPUMEHEHUEM;

I1Po6 10.

HKOJIOTUYECKU LEIeCO00pa3HOro IOBEAECHUS B OBITY H

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIaTh TMpaBUIIA
TPYIOBOM JNEATETBHOCTH B II€JIAX COXPAHEHHS CBOETO
3I0POBbSl M OKPY’)KAIOIIEH MPUPOJHON Cpeibl; YUWUTHIBATh
ONacHOCTb BO3JICUCTBUS Ha YKUBBIE
ONpeIeTIEHHBIX MOHUMas

MpeAesIbHON JOMYCTUMON KOHLIEHTPAIUH.

OpTraHHU3MBbI

BCIICCTB, CMBICJI  ITOKa3aTcJIsd
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2. CTPYKTYPA U COJAEP)KAHUE YUYEFHOM JTUCIUIIIUHBI
2.1 O0bem yueOHO# JTUCHMILVIMHBI U BUABI y4e0HOI padoThI

Bup yueOHoi1 padoThI Ob6bem B
yacax

O0bem 00pa3oBaTe/IbHOI MPOrPaMMBbI 78
TUCHUNJIMHBI
1.0cHOBHOE coep:kaHmne 66
BT. U..
TEOPETHUECKOE 00yUeHUE 60
71a00paTOPHBIC 3aHITUS -
KOHTPOJIbHBIE paOOThI 6
2.1Ipo¢eccHuoHANTBHO-OPMEHTHPOBAHHOE COJIEPKAHNIE 12
BT. 4..
TEOPETUUICCKOE 0OyUCHHE 12
1a00paTOpPHBIC 3aHITHUS -
NupuBuayaabHbIi NPOEKT (1a/HeT) HET
IIpomexytounas arrecrauus: UKP 1 cemectp
(3a4eT C OICHKOM) 2 ceMecTp
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2.2 TemaTuyecKHii IJIAH U CO/ieP:KaHNE TUCHUIITUHBI « XUMHUI»

HaumeHnoBanue Coaepsxanue yueOHOro Mateprasa (0CHOBHOe U NPo¢ecCHOHATBHO OPHMEHTHPOBAHHOE), O0bém | Dopmupyembie
pa3aesioB H TeM JiadopaTopHbIe M NPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYJIb 4acoB | KOMIIETCHILHMH
1 2 3 4
Coaeprxanue yueOHOIro MaTepuaJia 66
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU 18
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJia 2 OK 01
OcHoBHBIE XUMHYECKUE | XMMHUYCCKHIA 3JeMEHT. ATOM. SInpo aTtoMa, W30TONBL. ODJIEKTPOHHAs 000JI0YKa. DHEPreTHYecKue
HNOHATHA M 3aKOHBL, |YPOBHH, IOJYPOBHH. ATOMHBIC OpOHWTanu, s-, P-, - smemeHTbl. OCOOCHHOCTH pacHpeaeICHUs 1
CTPOCHHE aTOMOB |3JIEGKTPOHOB IO OpOUTANsIM B aroMax »3JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DJIEKTPOHHAs
XMMHYECKHX DJIEMEHTOB |KOH(UTrypanus aToMoB. OCHOBHbBIC XHMHYECKHE 3aKOHBI.
IIpakTH4yecKkue 3aHATHS
[TpakTrueckast pabora Nel. «OcHOBHBIE KOTMYECTBEHHBIE 3aKOHBI B XUMUH M PACUYETHI M0 YPaBHEHUSIM
XUMHYECKHUX PEAKLIAI.
OTHOCuTENbHBIE aTOMHAsT W MOJEKyJsipHas Maccbl. MomspHas wmacca. KonudectBo BemiecTsa. 1
MaccoBas nonst BemiecTBa. 3akoH ABoraapo. MospHblii 00beM razoB. OTHOCUTENbHAS TJIOTHOCTH
ra3zoB. PacueTsl 110 ypaBHEHUSIM XMMUYECKUX PEAKLIUNA C UCHOJIb30BAaHUEM MACCOBOW JOJM BELIECTBA,
o0beMa (HopMallbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 1.2. Coaepxkanue y4eOHOIro MaTepuaJa 2 OK 01
Ilepnonnuecknii 3axkoH | [lpakTHyecKue 3aHATHS OK 02
u ITepuommueckas |[Ipaktudeckas padora Ne2. «M3yueHHe HEPHOJMYESCKUX 3aKOHOMEPHOCTEH M HMX B3aUMOCBSI3U CO 1K 1.6
CUCTCMAa XAMHUYCCKHUX |CTPOCHHUEM aTOMOB.
snementoB [l N. |TTepuoanueckas cuctema xummudeckux snnemeHToB .M. MenzeneeBa. CBsi3b MEPHOANUECKOTO 3aKOHA
MenneneeBa, ux CBsA3b |u I[leproaMUecKoil CHCTEMbl XHMHUYECKHX DIIEMEHTOB C COBPEMEHHOH Teopueil CTPOCHHS aTOMOB.
C COBPEMEHHOM |3aKOHOMEPHOCTH H3MCHEHHsS CBOMCTB XHMHUYECKHX ODIEMEHTOB, OOpa3yeMbIX HMH TMPOCTHIX H
Teopuei CTPOCHHS |CIIOKHBIX BEIIECTB MO TpynnaMm u nepuojam llepuonnyeckoil cuctemsl. 3HaU€HUE MEPUOIUIECKOTO 2
aTOMOB 3aKOHA U CUCTEMBbI XUMHUYECKUX d1eMeHToB .M. MenneneeBa B pa3BUTHH HAyKHU.
VYcTaHOBNIEHHE CBSI3U MEXIYy CTPOEHHEM AaTOMOB XHUMHUYECKHX OJJIEMEHTOB M MEPHOAUYECKUM
VU3MEHEHHUEM CBOWCTB XMMHYECKUX DJIEMEHTOB M UX COECIMHEHUH B COOTBETCTBUHU C IOJIO)KEHHUEM
[lepnonnueckoid cucremsbl. PemeHue NpakTUKO-OPHUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapaKTepu3aluilo0 XHMHYECKUX 3JEMEHTOB «MeTramanueckue / HeMeTaJUIMYeckhe CBOMCTBa
XUMHYECKHX DJJIEMEHTOB B COOTBETCTBUM C HMX OJJIEKTPOHHBIM CTPOCHHEM U TIOJOXEHHEM B
MIEPUOANYECKON cucTeMe XUMHUeCKHX 31eMeHToB .M. Menneneesay.
Tema 1.3. Copep:xanue yueOHOr0 MaTepHasa 2 OK 01
Crpoenue BemiecTBa | CtpoeHue BellecTBa. XUMHUUYECKask CBsI3b. BHUIBI XMMHMUECKON CBs3M (KOBAJEHTHAs HEMOJSApHAs U 1

Y TIPUPOJIA XUMHUYECKON

NOJIApHAsi, MOHHAs, MeTaJulnueckas). Mexanu3zMbel o0pa3oBaHHUsl KOBAJIEHTHOW XHMMHUYECKOW CBS3H
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cBsi3u. MHorooOpaszue
BELIECTB

(oOMeHHBIHT u JIOHOPHO-aKIIETITOPHBIN). Bonopoanas CBSI3b. BaneHTHOCTS.

DnekTpooTpuliareabHOCTh. CTenenb okucieHus. oOHbl: KAaTHOHBI U AHUOHBI.

HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas padota Ne3. «CTpoeHHE BEIIECTBA M MPUPOIA XUMUUYECKON CBS3U.

JleMOHCTpanus: MoJieel KpUCTAJUIMYECKUX PELISTOK: HOHHOM (XJIOpUA HATpHs), aTOMHOH (Tpadut u
anmMas), MOJICKYJIIPHOH (YTJICKUCIIBIA Ta3, UOJ), METAJUTMYECKON (HaTpuii, MarHuii, Mep). Permenue
MPAKTUYECKUX 33JaHUN Ha COCTABJICHUE DJICKTPOHHO-Tpaduyecknx ¢Gopmya siemMeHToB 14
MIEPHOJIOB

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIATypa
HEOPTraHUYECKHUX
BEIIIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

Knaccudukanus Heopranmdeckux BemiecTB. HomeHknaTypa HEOpPraHWYECKUX BeIIECTB (OKCHIBI,
TUIPOKCHU/IBI, KHUCJIOTBHI, COJM). BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS.
ArperatHble COCTOsSIHUA BemiecTBa. Kpucraminyeckue u amopgHbIe BellecTBa. 3aKOH MOCTOSHCTBA
cocraBa BellecTBa. [THUIbBI KPUCTAUIMYECKUX PEIIETOK (aroMHas, MOJEKYJspHas, WOHHas,
MeTaJuIn4yecKas). 3aBUCMMOCTb CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

HpaKanecmle 3AHATHUSA

ITpakTuyeckas pabora Ne4. «HomeHki1aTypa HEOPraHUUYECKUX BEILIECTBY.

Pemenne mpakTHYeCKMX 3alaHUM MO KIACCU(PHUKAIMHA, HOMEHKIATYpe M XHUMHUYECKHM (opMysIaM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHbIM ra3, yrieKUCIbId ra3, aMMHaK, ramieHas
U3BECTb, HErallleHasi W3BECTb, MUTHhEBAsl COJA U APYTHX): HA3BaHUS BEIIECTB IO MEXIyHAPOIHON
(MIOITAK) win TpuBHaATbHOW HOMEHKJIAType M COCTaBleHHE (OPMYJIbI XMMHMYECKHX BEILECTB,
orpezieNieHue MpUHAIISKHOCTH K Kiaccy. [Tonck mHdopmanuy no Ha3BaHUSAM, UAECHTH(UKATOpaM,
CTPYKTYPHBIM (hopMysiamM. AHaIIU3 XMMHUYECKOH MH(OpMaIK, NoIydaeMoi U3 pa3HbIX UCTOYHHUKOB
(cpenctB maccoBoil nHpopmanuu, ceTb MIHTEpHET U apyrue)

OK 01
OK 02

Tema 1.5.
Tunel XUMHAYECKUX
peakuui

Conepxanue y4eGHOro MaTepuasia

Xumndeckas peakiusa. Kimaccudukamuss XMMAYECKUX Peakiii B HEOPraHWYECKOW W OpPraHHYECKOM
XUMHH. 33aKOHBI COXPaHEHUs MacChl BEIIECTBA, COXPAaHEHUs M IIPEBpAIICHUS DSHEPruu IpHU
XMUMHUYECKUX peaknusx. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu (ypaBHEHHsI OKHCICHUS-
BOCCTaHOBJICHUA, CTCIICHb OKHUCJICHUS], OKHCJIINTECIIb u BOCCTaHOBUTCIJIb, OKHCINTEIIbHO-
BOCCTAHOBHTEIIbHBIE PEaKIUH B TPHPOJE, NMPOU3BOJICTBEHHBIX IpoOIeccaX M KU3HEACSTEIHLHOCTH
OpraHu3MOB).

OK 01

Tema 1.6.
CKOpOCTh  XMMHUYECKUX
peakuuii. XMUMHUYECKOE
paBHOBECHE

Coaep:xxanue yueOHOro MaTepuaJia

CKopocTh peakiiu, €e 3aBUCHUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOIbI PEArHPYIOLINX BELIECTB,
KOHLIEHTPALlUN PpPEearupyrolyux BEIIECTB, TEMIEPAaTyphl M IUIOMIAAU PEAKLMOHHONW IOBEPXHOCTH.
TennoBeie >PpeKThl XUMHUUECKUX peaklUuid: H9K30- U IHAOoTepMuyeckue peakuuu. OOpaTumbie
peakuuu. Xumuueckoe paBHoBecue. MakTopsl, BAUSAIOUIME HA COCTOSSHUE XMMHMUYECKOTO PaBHOBECHUS
(KOHLIEHTpalMsl PEeareHTOB WM NPOAYKTOB pEaKIMM, JaBjieHue, Temneparypa). Ilpunmun Jle

OK 01
OK 02
K 1.6
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Hlatense.

IIpakTHyeckue 3aHATHS

[TpakTuyeckas padora No5. «BnusiHue paznuyabix (PakKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKLIUN.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaAIU3 (AKTOPOB, BIMAIOLIMX HA HW3MEHEHHE
CKOPOCTH XMMHUYECKOW DPEaKIMH. 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOW PEAKLUU OT HPUCYTCTBUS
KaTaJau3aTopa Ha IPUMEPE Pa3jIoKEHUs NEPOKCHIa BOJOPOJA ¢ IOMOIIBK AMOKCHIA MapraHua H
Katayassl. PeleHne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHU Ha npuMmeHeHue npunnuna Jle-Illarense
JUIS HaXOXJIEHUs] HAIpPaBJIEHUS CMEIEHUS PABHOBECHsS XMMHUYECKOH peakuuu U aHanu3 (akTopos,
BJIMSAIOIIMX HA CMEUIEHUE XMMUYECKOTO PABHOBECUS

Tema 1.7.

PactBopslI, TEOpUs
BJIEKTPOJIUTUYECKON
JIUCCOIMAIIM W WOHHBIM
obMeH

Coaep:xanue yueO0HOro MaTepuaJia

PactBopbl. Buibl pacTBOPOB 1O COJEPIKAHUIO PACTBOPEHHOTO BemiecTBa. PactBopumocts. [ToHsTHE 0O
JMCIIEPCHBIX crcTeMaX. MICTHHHBIC M KOJUTOHMIHBIE pacTBOPBI. MaccoBas J0JIsl BEIIECTBa B PAacTBOPE.
[Tonsitue o BogopoanoM nokaszaresne (pH) pactBopa. Dnexrponutuueckas auccounanusi. CUIbHbIE U
CJ1a0bIe JICKTPOIUTHI, HEAJICKTPOIMTHL. Peakiiu HOHHOro oOMeHa.

JlabopaTopHble 3aHATHUS

JlaGopaTtopHnas padota Nel «I[IpuroroBnenue pacTBOpOBY.

[TpurotoBneHre pacTBOPOB 3aJaHHONH MacCOBOW JIOJIEH pACTBOPEHHOTO BEIIECTBA, IPOBEICHHE
peaKIuii HIOHHOTO OOMEHa, OIpeeNIeHHe CPEIbl PACTBOPOB BEIIECTB C IOMOMIBIO YHHUBEPCAIBHOTO
WHAMKaTOpa (KUClas, HeHTpanbpHas, IeJoyHas). 3aaHus Ha COCTaBJICHUE NOHHBIX peakuuii. Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUK Ha PACTBOPBI, MCIOJb3yeMble B OBITOBOM U
MIPOU3BOJICTBEHHON JESTEbHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 1.6

KonTtpoJsbnas padora 1

CtpoeHue BelecTBa 1 XMMUYeCKHe peakiuu (1o pasaeny 1)

Pa3nea 2. Heopranmueckasi XuMust

(e}

Tema 2.1.
DU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BEIISCTB

Conepxanue y4eGHOro MaTepuaja

Mertamnsl. [lonoxenue meramioB B [lepuoanueckoil cucreMe XUMUYECKUX AeMEeHTOB. OCOOCHHOCTH
CTPOEHHS JJIEKTPOHHBIX 000J04YeK aTOMOB MeTauioB. OOmue ¢u3nueckue CBOICTBAa METAJJIOB.
CmiaBel METaIOB. DJIEKTPOXMUMHUYECKUU Psii HANpsSOKEHUH MeTauioB. XHMMHYECKHUE CBOMCTBa
BOKHEUIIINX METAIOB (HATPUM, KaJTWi, KalbIIUHA, MarHui, aTFOMUHUHN, IIMHK, XpOM, JKEJI€30, ME/lb) U
ux coenuHeHuit. OOuMe crnocoObl MoNydeHus MeTaysioB. [IpuMeHeHre MeTaioB B ObITY M TEXHUKE

Hemeramnbl. [lonoxxenue HemetaiuioB B llepmoamdeckoid cuctemMe XuUMHUYECKuUX 3yemeHToB [I.H.
MenzeneeBa U OCOOEHHOCTH CTPOCHHSI aToMOB. DU3WYECKHE CBOWCTBA HEMETAIUIOB. AJIIOTPOINHUS
HEMETa/UIOB (Ha TpUMEpe KHCIopoaa, cepbl, ¢ocdhopa u yriepona). XUMHYECKHE CBOWCTBA W
MPUMEHEHNE BaKHEHIIINX HEMETAIJIOB (TAIOTeHOB, Cepbl, a30Ta, Gocdopa, yriepoaa U KpeMHUS) U UX
COCTMHEHUH (OKCHIOB, KHUCIOPOICOMEPKAIMUX KHUCIOT, BOJOPOAHBIX coeanHeHuil). [Ipumenenue
BaXXHEUINNX HEMETAJUIOB U X COCAUHEHUN

OK 01
OK 02
OK 04
K 2.2
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XHUMHUYEeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HCOpPraHNM4YCCKUX BCHICCTB (OKCI/I,Z[OB, TUAPOKCHUOOB,
KHUCJIOT, cojieii u I[p) I'eneTnueckas CBI3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIUX K PA3JIMYHBIM
KJ1acCaM. 3aKOHOM€pHOCTI/I B H3MCHCHUHM CBOICTB IIPOCTBIX BCHIECCTB, BOAOPOAHBIX COC,HHHCHHﬁ,
BBICHIMX OKCHUAOB U THAPOKCHUIOB

HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas padota Ne6. « DU3UKO-XMMUYECKHE CBOMCTBA HEOPTaHUUYECKHUX BEIIESCTBY.
CocrapiieHUE ypaBHEHUN XMMHUYECKUX PEAKIMH C y4acTHEM IMPOCTHIX U CIIONKHBIX HEOPTaHUYECKUX
BEIIIECTB: METAJUVIOB M HEMETAJUIOB; OKCHOB METaUIOB, HEMETANIOB M aMQpOTEPHBIX AJIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMM U aM(OTEpHBIX THIPOKCHIIOB; HEOPTaHUYECKHX COJICH,
XapaKTEPU3YIOIINX UX CBOKWCTBA.

Pacuérel maccel BemiecTBa Wi 00BEMA ra3oB IO M3BECTHOMY KOJHYECTBY BEIISCTBA, MAacce WIIH
00bEéMY OJHOTO W3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, pacdy€éThl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB HMEET INpUMecH. PereHue mpakTUKo-
OPUCHTHPOBAHHBIX 3aJaHUi Ha CBOWCTBA, COCTaB, IIOJydeHHE W 0OE30macHOE MCIOJIb30BAaHUE
BXHCHININX HEOPTaHUIECKUX BEIICCTB B OBITY M MPOPECCHOHATBHON ACSITETLHOCTH YSIIOBEKA

Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia OK 01
Unenrndukanus JlaGopaTopHbie 3aHsATHS OK 02
HCOPraHHICCKHX JlaGopaTtopHnast pabota No2 «neHTudukanusi HEOPraHMUYECKUX BEIIECTBY. OK 04
BCIICCTB Pemenue skcrepUMEHTAIbHBIX 33Jad MO XMMHYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO

pacro3HaBaHHUIO U TMOJNYYSHHIO COSAMHEHUI METalIOB M HEMETAUIOB (B3aWMOJICHCTBHE THAPOKCHIA

QIIOMUHUS C pPAacTBOpPaMU KHUCIOT M Ienodei,). MaeHTupukanus HEOpraHMYecKHMX BEIIECTB C

UCTIOIB30BaHUEM UX (HU3UKO-XMMHYECKHX CBOMCTB, XapaKTEPHBIX KAUYECTBEHHBIX PEaKITHH.

KavecTBeHHble peakuuu Ha cynbhaT-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KATUOHBI METAJJIOB U KaTHOH

AMMOHUSI
KonTposbHas padora 2 |CBolicTBa HEOPTraHUYECKUX BEILIECTB (10 pasjeny 2)
Pa3nen 3. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XUMHH
Tema 3.1. Coaeprxanue yueOHOro MaTepuasia OK 01

Knaccudukanus,
CTpOCHHE u
HOMEHKJIaTypa
OpPTaHWYECKUX BEIIECTB

IIpeamer opraHM4ecKOM XUMHH: €€ BO3HMKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B IIOJYYEHHM HOBBIX
BEIIECTB U MaTepuayoB. Teopusi cTpoeHus: opraHuueckux coenquneHuii A.M. bytiepoBa, e€ ocHOBHBIE
nojoxeHus. CTpyKkTypHble (HOpMyJbl OPraHUYeCKUX BellecTB. ['omonorusi, nzomepusi. XuMHuecKas
CBSI3b B OPraHUYECKUX COCAMHEHUSAX: KPATHBIE CBSI3H, G- U T-CBS3H.

[IpencraBienne o KiaccUpUKAMM OpPraHWYECKMX BemiecTB. HoMeHKnaTypa OpraHMYecKuX
coeMHEHUN (cucTeMaTHdecKas) U TpUBUAIbHbIE HA3BaHMS Ba)KHEWIIMX IpEACTaBUTEIEH KiIaccoB
OpraHUYECKUX BELIECTB

IIpakTuyeckue 3aHATHS
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[Tpaktuueckas padota No7. «HoMeHKIaTypa OpraHUuYECKUX BEIIECTBY.

O3znakomiieHHe ¢ 00pa3IaMyu OPraHMYECKUX BEIIECTB U MaTepualaMy Ha MX OCHOBE, MOJICIIMPOBAHUE
MOJIEKYJI OpPraHMYeCKHUX BEIIeCTB, HAOIIOJACHHE M ONUCaHHE JIEeMOHCTPAILMOHHBIX OIBITOB IO
NPEBPALICHUIO OPTaHWYECKHX BEIIECTB IMPH HArpeBaHuu (IJIaBlieHHE, OOYIJIMBaHUE U TOpPEHHE).
CocraBiieHHEe TONHBIX M COKPALICHHBIX CTPYKTYPHBIX (DOPMYJ OpraHMYECKUX BEIIECTB OTIENIbHBIX
KJIACCOB, MCIIOJIb3Yysl MX HAa3BaHUS II0 CUCTEMAaTUYECKOW M TPUBHUAJIBHOW HOMEHKJIAType (ITHIIEH,
aleTHIIeH, TIUIepuH, QeHon, (Gopmanpierun, ykcycHas KucioTa, ruiuH). Pacuersl mpocteifmieit
(bopMyIIBl OpraHMYECKON MOJIEKYJIbl, HCXOISl M3 SJIEMEHTHOT0 cocTaBa (B %)

Pa3znen 4. YriieBogopoabl

10

Tema 4.1.
YrneBomopoasl W HX
MPUPOJHBIE  MCTOYHUKHU

Coaep:xanue yueOHOro MaTepuaJia

[IpenenbHbIe YrIeBOAOPOABl (ANKaHBI): COCTAaB U CTPOCHHME, TOMOJIOTHYECKHH psana. MeTaH M 3TaH:
COCTaB, CTPOCHHE, PU3NICCKUE M XUMHUECKUE CBOICTBA (peaKiuy 3aMEIICHHUS U TOPEHUS ), TIOTy4ICHUE
Y IPUMEHEHUE.

HenpenenpHbie yriieBoqopoabl (aJIKEHbI, aTKaUCHbI, aTKUHBI).

AJIKeHbI: COCTaB U CTPOEHHE, TOMOJIOTUYECKMH psAA. OTUIEH U HOpPONMIIEH: COCTaB, CTPOEHUE,
¢usznyecKkue W XUMHYECKHE CBOWCTBA (peakUuu T'HAPUPOBAHUS, TaJIOTEHUPOBAHUS, THApaTalllH,
OKHCIICHHSI U TIOJIMMEPU3aLIiN) NTOJTyYeHHE U IPUMEHEHUE.

Ankaguensl: OyrtaaueH-1,3 u wmeTwiOyragueH-1,3, XUMHYECKOoe CTpOEHHUE, CBOMCTBa (peakuus
HOJIMMEPHU3AIiH), TPUMEHEHUE (JIII CHHTE3a MPUPOTHOTO U CHHTETUYECKOTO KaydyKa H Pe3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTMUECKUN DPsii. ALETHIIEH: COCTaB, XUMUYECKOE
CTpoeHue, (u3nyeckue W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUSA, TaJTOr€HUPOBAHMS,
THIpATallik TOPCHUs), MOJYYCHUE M NMpPHUMEHEeHHe (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH YIS
CBapKH M PE3KH METAJIIOB)

ApomaTHyecKre YrieBOJOpoabl (apeHbl). BeH301 W TOJyos: coCTaB, CTpoeHHe, (U3NYECKHe WU
XMMHUYECKHE CBOMCTBa (peakUuy TaJlOreHUPOBAaHHUS M HUTPOBAHMA), IMOJyY€HHE M IPUMEHEHHE.
TOKCHYHOCTh apeHOB (BIMsSHUE OCH30J1a HAa OpPraHW3M 4eloBeKa). [ eHeTHYecKas CBS3b MEXKIY
YTIEBOIOPOAAMH, TPUHAIEKAIMMHY K Pa3JIUYHBIM KJIaCCaM.

[TpuponHble UCTOYHUKH YTIIEBOJOPOIOB. [Ipuponublil ra3 u nonytHele HeTsHbIE ra3pl. Hedts u eé
npoucxoxzaenue. CrocoObl  mepepaboTkM  He(TU:  TMEpPEeroHka, KPEeKUHTr  (TepMHUUYECKH,
KaTaJUTHYeCKuit), muponus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yTroJib M IPOJYKTHI €r0 epepaboTKu

OK 01
OK 02
OK 04
IIK 1.6

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOICTBA yTJIEBOJOPOAOB

Conep:kaHue y4eGHOro MaTepuaJjia

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota Ne3 «CBolcTBa yIiIeBOJOPOIOBY.
TpuBnasbHass W MeXIyHApoJHAasT HOMEHKIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI IOJIyYEHUS
yrieBoaopoaoB. IlosydeHue oSTuneHa M U3y4EHHME €ro CBOWCTB. MopenupoBaHHE MOJIEKYNI H

OK 02
OK 04
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XMMHYECKUX TPEBpAIllCHUH YIIIEBOJOPOAOB (Ha mpuUMepe STaHa, STHJCHA, aleTWIeHa W Jp.) |
rajoreHOMpPOU3BOIHBIX

Paszgea S. Kucaopomocoaepxamue opranHuyecKue coeIuHeHus

14

Tema 5.1.
Cnuptsl. ®enon

Conep:kaHue y4eOHOIr0o MaTepuaJa

[IpenenbHble OAHOATOMHBIC CHUPTHI (METAHOJN W 3TAHOI). CTPOCHUE, (DU3UYECKHE U XUMHUYCCKUE
CBOWCTBA (peaklUMU C AaKTHUBHBIMM METaJUIaMH, TIaJOr€HOBOJOPOJAaMM, TOpEHHE), INPUMEHEHHE.
Bonoponnsie cBA3u MKy MOJNEKyJaMu cIUPTOB. DU3MOIOrMUECKOEe NEUCTBUE METAHOJA U ITaHOJa
Ha OPraHU3M YEJIOBEKA.

MHOroaroMHbie CHHPTHI (ITHJICHIVIMKOIb M TJMILEPUH): CTPOCHUE, (PHU3MYECKUE U XUMHUYCCKHE
CBOMCTBa (B3aMMOJICHCTBHE CO IIEIOYHBIMM METaJUIaMH, KaueCTBEHHAs peaklysi Ha MHOrOaTOMHbIE
coupthl). DPU3NOJIIOTMYECKOE JEHCTBHE Ha OpraHu3M uyesoBeka. [IpumeHeHue miMLepuHa U
STUJICHIJIUKOJIS.

@®enoin. CtpoeHne MOJIEKYJbl, GU3NIECKHE U XUMHYECKHE CBOMCTBa (eHona. TOKCHYHOCTH (eHona,
ero (usnonoruyeckoe JAeHCTBIE Ha Oprauus3M yenoseka. Ilpumenenue gpenona

OK 01
OK 07

Tema 5.2.
ANLOETuan.

KapOoHOBBIE KHCITOTEHI.

CrnoxHble 3¢pupbl

Coaep:xxanue yueOHOIro MaTepuaJia

AnbIeruapl ¥ KeTOHBI ((OpMabAeTHl, alleTalIbJICTH I, alleTOH): CTPOCHUE, PU3MUECKUE U XUMUYECKHE
CBOWCTBA (peakLMU OKUCIEHUS M BOCCTAaHOBJIEHHUS, KAauyeCTBEHHBbIE pEaKUUH), IOJIy4YeHUEe U
IIPUMEHEHUE.

OnHOOCHOBHBIE Mpe/eNbHbIe KapOOHOBBIE KUCIOTHI (MypaBbUHAsl U YKCYCHas KHUCJIOTBI): CTPOCHHE,
bu3nYecKue U XUMHYECKHE CBOMCTBA (0OIIME CBONCTBA KUCIIOT, pEaKIus dTeprUKAIIIN), TIOTyYeHHUE
u rnpuMmeHeHne. CTeapuHOBas M OJEMHOBAs KHUCIOTHl KaK MPEACTAaBUTENH BBICIIUX KapOOHOBBIX
KHUCII0T. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOILEE AEHCTBUE.

Crnoxnble 3QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIponu3 cloxHBIX 3¢GupoB. JKuphI.
I'maposns xupoB. [Ipumenenune xupoB. buosornyeckas posib )KMPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yruesoanl

Coaep:xanue yueOHOro MaTepuaJia

VYrneBoapl: cocTaB, KiIacCH(pUKAIUSA yTIeBOAOB (MOHO-, 1OU- W Tojucaxapunael). [mrokoza —
MPOCTEHIINI MOHOCAXapUl: OCOOEHHOCTH CTPOCHHUS MOJEKYIbI, PU3NIECKUE U XMMHYECKHE CBOWCTBA
III0KO3bI (B3aumojeiictBue ¢ rugapokcugom menu (II), oxucrneHne aMMuadHbIM PacTBOPOM OKCHJIA
cepebpa (I), BoccraHoBIeHHE, OpOKEHUE TIIOKO3bI), HAXO0XKICHUE B TIPUPOJIE, TPUMEHEHHE TIIFOKO3BI,
OuoJioruveckasi poiib B KHU3HEACITSILHOCTH OpraHu3Ma deioBeka. dorocunTe3. ®pykTo3a Kak U30Mep
TJTFOKO3BI.

Caxapo3za — TMpeACTaBHTENIb JTUCAXapHJIOB, THJAPOJU3 Caxapo3bl, HAXOXKJICHHE B NPHPOJIC H
MPUMEHEHUE.

[Tomucaxapuapl: KpaxMajd H IEJUTION03a KaKk NPUPOJHBIe ToiauMepbl. CTpoeHHWE Kpaxmalia H
[EJUTIONO03bI, (PU3MYeCKre U XUMHUYECKHE CBOMCTBA Kpaxmana (THUAPOIN3, KaueCTBEHHAs PEaKIus C
HOJIOM)

OK 01
OK 02
OK 04
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Tema 5.4. Coaep:xkaHue y4eOHOro MaTepuaJa 4 OK 01
DU3UKO-XUMUYECKUE IIpakTHYecKue 3aHATHSA OK 02
CBOWCTBA I[Mpaktudeckas pabora Ne8. «HomeHKIaTypa KHCIOPOIOCOACPIKALIMX OPTAaHUICCKIX COCAUHCHHUID. OK 04
KHCIIOpoAoCcOoAepKaMX | TpuBuanpHass U MEXIyHapOo[HAas HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIIOCOOBI IOJIyYEHUs
OpraHu4eCcKuX CHUPTOB M (PEHOJIOB, KAPOOHOBBIX KHCIOT U 3(UPOB, alnbJIerujoB M KeToHOB. COCTaBIECHHE CXEM
COCJIMHECHUI peakuuii (B TOM 4MCIIe [0 MPEATIOKEHHBIM LIENOYKaM IPEeBPALICHUH ), XapaKTePU3YIOLIUX XUMUUECKUE

CBOWCTBA KHCIOPOOCOICPKAIINX OPraHUYECKUX COSAMHEHHH

[Tpaktuyeckas pabora Ne9. «Xumuueckue M (U3NYECKHE CBOMCTBA KHCIOPOAOCOJEpHKAIIUX 4

OpPTaHUYECKUX COCTUHECHUSD).

[TIpoBenenue, HaOMIOJEHUE W ONUCAaHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHMPTOB,

Ka4eCTBEHHbIC PEAKIUU OJHOATOMHBIX CHUpTOB (OKucieHHe drtanona okcumom wmemu  (I1)),

MHOTOATOMHBIX CIHPTOB (B3amMojeicTBUe riuiepuHa ¢ ruapokcuaom Mmemu (1)), ampaerumos

(oKuCIIeHHE aMMHUaYHBIM pacTBopoM okcuia cepedpa(l) u rumpoxcumom menu (I1), B3aumoneiicTBue

KpaxmaJia c H0JIOM), U3y4eHHE CBOMCTB pacTBOPA YKCYCHOW KHUCIOTHI
Pasnen 6. A3oTconepxaiye opranuyeckue coeJMHeHust 4
Tema 6.1. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
AMUHBI. AMUHBI: METWJIAMHUH — MPOCTEHIINI MpeICTaBUTENIb aMHHOB: COCTaB, XUMHYECKOE CTPOEHHUE, OK 02
AMHHOKHUCIIOTHI. ¢du3nyeckre U XMMUYECKHE CBOMCTBA, HAX0XKJICHHE B IPUPOJIE. OK 04
benku AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHUYecKre coequHeHus. Ou3nyeckre U XMMUYECKHe CBOWCTBA 5

aMHHOKUCIIOT (Ha MpuMepe IMUIuHa). bruonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTu sl

benkm kak mnpupomHbie TonMMephl. llepBUYHAs, BTOpUYHAs W TpPETHYHAS CTPYKTypa OENKOB.

XUMHUECKHE CBOMCTBA OEJIKOB: THAPOIIN3, IeHATYpalHsl, KAYECTBEHHbIE peaKIIMi Ha OEIKU

IMpakTHyecKue 3aHATHSA

[Ipaktuueckas padora Nel(. «CBoiicTBa a30TOCOAEPIKAIINX OPTAHUIECKUX COCTUHEHUI.

dusnyueckue 1 XMMUYECKHEe CBOMCTBa aMUHOB (PEAaKIMU ¢ KMCIOTaMH M TOPEHHsI) U aMUHOKHCIIOT (Ha 2

npuMepe rauipHa). HaGmoneHre n onvcanue JeMOHCTPAIIMOHHBIX OTBITOB: JIEHATYpAIHsl OCIKOB IpH

HarpeBaHUU, IBETHBIE PEAKIIMU OEJIKOB
Pa3nes 7. BbicokOMOJIeKYJISIPHbIE COeIMHEHUS 2
Tema 7.1. Copepxxanue yyeOHOro MmarepuaJia 2 OK 01
IInacTmaccel. IIpakTHYeckHe 3aHATHA 2 OK 02
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Kayuyku. Bonokna

[Tpaktuueckas padora Nell. «CunHTe3, aHAMKM3 U KIacCU(UKAIUS BHICOKOMOJICKYJIIPHBIX COSAMHEHUN
OCHOBHbIE TIOHSITUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, MOJIMUMEp, CTPYKTYypHOE
3BEHO, CTENEeHb MOJUMEpU3AINK, CpeAHssl MoJieKyispHas wmacca. OCHOBHBIE METOJAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — MOJIMMEPHU3AIUS U TTOJIMKOHICHCAIIHS.

OzHakoMjieHHEe ¢ o00pasllaMd HOPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:
MJIaCTMAacChl  (MOJUATWIICH, MOJUIPONUIICH, MOJUBUHUIXIOPUI, TOJUCTUPON); HATypalbHbId U
CHHTETHYECKHE Kaydyku (OyTaJHCHOBBIN, XJIOPOIPEHOBBIA U U30IPEHOBBIN); BOJIOKHA (HATypasbHbIC
(XJ710MOK, 1IEPCTh, MIENK), UCKYCCTBEHHBIC (alI€TaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKUE (KApOH U
JIaBCaH)

OK 04
K 1.6

KonTpoabnas pa6ora 3

CTpyKTypa ¥ CBOMCTBA OPraHWYeCKUX BelecTs (1Mo pasjaenam 3-7)

HpO(l)eCCI/IOHaJ'leO OPUCHTHPOBAHHO€ COACPKAHUE

12

Pa3znen 8. Xumusi B ObITY M POU3BOJACTBEHHOI IeATEJIbHOCTH YeJI0BEKA

12

Tema 8.1.

XUMHYECKHE
TEXHOJIOTHH

B IIOBCEIHEBHON
u  npodeccruoHambHON
JIeSITENLHOCTH YeJIOBEKa

Coaep:xaHue y4eOHOIro MaTepHuaJia

12

[IpaBuia 5KOJIOTMYECKU 11€JI€COO0PAa3HOro MOBEIEHUS B OBITY UM TPYJOBOH JEATEIBHOCTH B LIEIAX
COXpPAaHEHUS CBOETO 30POBbs U OKPYKAIOIIECH IPUPOIHON CPEJIbl, ONACHOCTh BO3JCHCTBUSA HA )KUBbIE
OpPraHu3Mbl OpPraHMYECKHUX BELIECTB OTIEJBHBIX KJIAacCOB (YIJIEBOJIOPOJbl, CIMUPTHI, (PEHOIBI,
XJIODOPraHUYECKHE TPOU3BOJHBIC, aJbACTUABI U Jp.), IOKa3aTedb NPEAeNbHO JOMYCTUMOMN
KOHILICHTPALIUU U €r0 UCIIOIb30BaHUE.

Ponp xumuu B o0ecriedeHnH HKOJIOTUYECKOM, SHEPreTUYeCKO U NMUIIeBOi 0€30MacHOCTH, Pa3BUTHU
MEIULMHBI, CO3JaHUU HOBBIX MaTepHajoB (B 3aBUCUMOCTH OT BHAA MNpo(ecCHOHANbHOM
NeSITEIbHOCTH), HOBBIX MCTOYHHUKOB PHEPIUU (aJbTepHATUBHBIE MUCTOYHMKHU SHepruu). llonarue o
Hay4YHBIX METOJIaX IMO3HAHMS BEIIEeCTB U XUMHUYECKHX peakiuid. [IpencraBnenus o6 o0mMX Hay4YHbIX
MPUHLMIIAX IPOMBIIIJICHHOTO TMOJY4YeHHsI BaKHEWIIUX BEIIECTB (HAa MpUMepax IPOU3BOJICTBA
aMMMaKa, CepHON KUCIIOTbI, METAHOJIA).

XuMUs U 3I0pOBbE YeJIOBEKa: MpaBuiia 0€30M1aCHOr0 MCIOJb30BaHUs JIEKAPCTBEHHBIX IMPENapaTos,
OBITOBOM XMMHUU B IIOBCEIHEBHOU )KU3HU

IIpakTnyeckue 3aHATHS

[TpakTtuyeckas padora Nel2. «IIpuMeHeHne XMMUYECKUX BEIIECTB M TEXHOJIOTUH C yueToM Oymyiuei
npohecCuOHANBEHOM e TeIbHOCTH.

Pemenue keiic-3a1a4 1o TeMaM: MMILEBBIE TPOTYKThI, OCHOBBI PALlMOHAIIBHOTO NMUTAHUs, BaXKHEUIINE
CTPOUTENIbHbIE U KOHCTPYKIMOHHBIE MaTepuaibl, CEIbCKOXO3SHCTBEHHOE IPOU3BOJICTBO, KPacKw,
CTEKJO, KEpaMHKa, MaTepHallbl i1 D3JIEKTPOHUKHM, HAHOMAaTepuaibl, TEKCTUJIBHBIE BOJIOKHA,
WCTOYHUKU DHEPIHH, OPraHWYEeCKUEe U MUHEpajbHble YIO0OpEeHHs], JEKApCTBEHHbIE U KOCMETHYECKHE
npenapathl, ObITOBask XUMHsI, MaTepHaJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

3amura: I[IpencraBineHue pe3ysabTaToB pelleHUs Keilc-3agad B (opMe MHUHM-IOKIAna (JIOMycKaeTcs
UCIIOJIb30BaHUE rpaUUeCcKUX U MPE3CHTAIIMOHHBIX MaTepPHAJIOB)

OK 01
OK 02
OK 04
OK 07
IIK 1.6
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IIpomeskyrounas arrectauus no gucuunjune: UKP, 3ager ¢ onenkoi -

Koncyabrauus -

Bcero 78

[To xaxmoii TeMe OMUCHIBAETCSl COJEpKaHUE yuyeOHOro marepuana (B AMIAKTUYECKUX €JIMHHUIIAX), HAUMEHOBAHHUS HEOOXOJMMBIX
1a00paTOPHBIX, TPAKTUYECKUX U UHBIX 3aHATHA. O0BEM 4acOB OMPENEIIICTCS M0 KaXI0U MO3UIIMH CTOIOMa 3.
*[IpoeccnoHaTbHO-OPUEHTUPOBAHHOE COJIEPIKAHWE MOXKET OBbITh paclpeiesieHO Mo paszjaenaMm (TeMaMm) WM CKOHIEHTPUPOBAHO B
paznene [IpuknagHon MOyJb

B ckoOkax yKa3aHO KOJIMYECTBO YacOB, BBIJACICHHBIX Ha peaTU3alMI0 NPO(ECCHOHATBHO OPUEHTUPOBAHHOTO COAEPIKAHUS
(TeopeTuueckue 3aHATHs/1a00paTOpHBIE PAOOTHI)
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3. YCJIOBUSA PEAIN3BALIMU JUCHUTIJIMHBI « XUMUWS»
3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCledeHUIo

OcBoeHue nporpaMMbl HHTEIPUPOBAHHOW Y4YeOHOM JMCLMIUIAHBI «XHMHUSD)
mpearnoyiaraeT Haluyue B MpodecCHOHATBbHOM  00pa30BaTENbHOM  OpraHU3allvy,
peanusyromeii  00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oOmiero oOpa3oBaHHsS B
npenenax ocoerust OIIOIT CIIO na 6a3e ocHOBHOTO 00IIEero 0Opa3oBaHUs, Y4EOHOTO
kaOuneta. [lomemenre kabuHeTa JOKHO yAOBICTBOPSATH TPEOOBAHUSAM MOCTAHOBIICHUS
ot 28 centsopsa 2020 roga Ne28 O6 yTBepxkaenun canutapubix npasui CII 2.4.3648-20
"CaHUTapHO-AMHJIEMUOJIOTUYECKUE TpeOOBaHUSI K OpraHu3alysM BOCIUTAaHUS U
oOy4deHus1, OTAbIXa U O3/I0POBJIECHUS JETEH U MOJOAECKU'" U OBITh OCHALIEHO TUIIOBBIM
o0Opy/l0OBaHUEM, YKa3aHHbIM B  HACTOSILMX TpeOOBaHUSAX, B TOM  YHUCIE
CHEeLMATM3UPOBAHHON yueOHOW MeOenblo U CpeacTBaMu OOy4eHUsl, JOCTaTOUYHBIMU IS
BBINOJIHEHUs TPeOOBAaHUI K YPOBHIO OJATOTOBKU 00YUaOLIUXCSL.

No HanmMmenosanne
I /;1 Y4EOHBIX OcCHaIlIeHHOCTh Y4€OHBIX MOMEIICHUN
MMOMEIICHUHN

1. | Xumuueckas XUMHUUYECKHUE PEAKTUBBI, ITOCYA.

naboparopus | Becol Texunueckue NO2246; TK1990.

(T"-470) Konopumerp ¢GoTo3neKTprUUECKU KOHIEHTPAIIMOHHBIN
K®K-2 - 2.

Amnmapat Kuma — 2.

[xad BbITSKHOM — 1.

Mydenbuas neus Tun CHOJI 1,62-5,1/9,3.
Amnanutunyeckue Becsl BJIP-200 — 3.
Konopumerp doto-snekrpuueckuit ®IK-56M — 1.
HenTtpudyra OIln-3.

entpudyra OITn-8.

pH metp-340.

Cnekrpodoromerp — CD-2B.

Cymibnbii mkad — 1.

Bonsinas 6ans TY-46-22-587-75.

Cron nst xumudeckux uccnegoanuii — 10.
Cron—17.

Cryn — 33.

Tabmuua Menneneesa — 2.

Jocka kmaccHas — 1.

[Ixad xamwKHBIH — 1.

[ItatuB nmst npoOUpPoK — 6.

OnekTporuira — 1.

Oraxepka MeTajuinyeckas s peakTuBoB — 10

2. | Kabuner Cron meramnnueckuii — 14.
XUMUHU Cryn — 27.
(I"-206) DTaxXepKu METAITMYECKHUE /IS peaKTUBOB — 9.

[lIxad BeITSIAKHOM — 1.
[lIxad BeTepuHapHbIii — 4.
Jlocka kimaccHas — 1.
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Jlocka o0bsiBIeHUM — 1.

OrnerymmwuTens — 1.

Komma — 1.

enrpudyra nadoparopuas [IJIMH-P10-01 «3aexon»
pH-meTp MmuwmmuBonsT™MeTp pH-150M

Becst BJIKT-500

bans BongHas maboparopnas LW-1

pH-meTp mmmuBonbT™MeTp pH-121

TepmocTtaT ais cyku 1abopaTopHoi nocyasl SUP-4
[Torenuno-merp JII1-58

Crnextpodoromerp ®IK-56M

XUMHYECKHE PEaKTUBBI;

Xumuueckas mocyja

[lITaTnB MeTaIITUYECKUN — ©.

[lItatus byn3ena — 6.

Kamnrozu — 3.

Portarop — 1.

Crenn — 14.

ABtoknaB — 1.

dotoanexkrpokonopumerp GIK

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI

(KOMILTIEKT JIMIEH3MOHHOT0 U ¢B0oOoaHOTrO I10)

No | HazBanue (muuensus\ceoooaHoe I10)

1. | Windows 7 JUTICH3HS

2. | Paint.NET cBoboaHoe 110

3. | Cucrtema ynpaBlieHUs TUCTAHITMOHHBIM cBoboaHoe I10
obyuenrem Moodle

4. | UadopmaliiOHHO-TIPABOBBIE CUCTEMBI" cBoooHoe [10 nis
['apant" 1 "Koncynprant+" oOyyJaronmxcs

5. | Microsoftoffice 2007 JIULEH3USA

6. | CucTeMbl aHTUBUPYCHOM 3aITUTHI JUTICH3US

nabopatopuu Kacnepckoro

3.2 UTH®OOPMAINMNOHHOE OBECIIEHEHUE OBYUYEHU S
IlepeyeHb OCHOBHOM M JONOJHUTEIbHON JUTEPATYPbI, HEOOXOAUMOI J1JI1 OCBOCHUS
AUCUMILTHHBI

OcHoBHas JquTEpaTypa:
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1. Ta6puensn O. C. Xumus. bazoselit ypoenb. 10 kiace : yueonuk /O. C. I'aGpuensH,
N. T'. Octpoymos, C. 1O. [TonomapeB — Mocksa : IIpocsemenne, 2025. — 192 c.—
ISBN 978-5-09-107640-0.—TeKcT: 371eKTpOHHBI.

2. T'abpuensu O. C. Xumusa. bazoserit ypoBenb. 11 kmacc: yuebnuk /O.C. I'aGpuernsis,
N.T". Octpoymos, C.1O. [TonomapeB — Mocksa : [Ipocsemenue, 2025. —192 c¢.— ISBN
978-5-09-107641-7.—TekcT: 3IeKTPOHHBIIA.

JlonoJiHUTEIbHASI JIUTEepaTypa:

1. TI'muaka H.JI. OOmas xumus : ydeObnoe mocobue / H. JI. I'muaka. — MockBa
:KnoPyc, 2021. — 749 c¢. — ISBN 978-5-406-08333-8. — URL:
https://book.ru/book/939867.— TekcT : 3CKTPOHHBIH.

2. Topgmy6nsix JI. II. Xumus : yue6noe mocooue / JI. I1. [Tognyonsix. — KpacHospck
:Kpacl’'AY, 2018. — 306 ¢.— URL.: https://e.lanbook.com/book/130110. — Texkcr :
3JIEKTPOHHBIN.

3. Cupotkun O.C. Xumus : yuebnuk / O. C.Cupotkun. — Mocksa :KunoPyc, 2019. —
363 c. — ISBN 978-5-406-06688-1. — URL.: https://book.ru/book/930225.— Tekct

: DJIEKTPOHHBIN.

Ilepeyenb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKANINOHHOU ceTn «HTEpHETY,
HEOOXOIMMBIX IJI OCBOEHUS U CIUIINHBI

1.O0pa3oBarenbHble  pecypchl  UHTepHeTa. Xumus : cadr. — URL:
http://www.alleng.ru. — Pexxum noctymna: cBoOO HBINA.— TEKCT : SJIEKTPOHHBIH.

2. Enunas xosuekiusi 1udpoBbIX oOpasoBatenbHbiX. : cait. — URL:
http://www.school-collection.edu.ru. — Pexum goctyma: cBoOomHbIid.— Tekcr
3JIEKTPOHHBIN.

3. Komneknusa «EcTecTBeHHOHAy4YHBIE DKCIIEPUMEHTHI» : xumus : cait. — URL:
http://experiment.edu.ru. — Pesxxum goctyna: cBoOOAHBIH.— TEKCT : 37I€KTPOHHBIH.

4 KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHUS YYEEHOM
JAUCIHHUIIJIMHBI «XUMMWU S

4.1 KoHTpOJIb U OLlEHKA Pe3yJIbTATOB OCBOEHUS] Y4eOHOM TMCUMILINHBI

[enp kaxxa0il GopMbl KOHTPOJISL — 3aUKCUPOBATH TPUOOPETEHHBIE 00YUYAIOIIUMCS
B pe3yJbTaTe OCBOCHUS y4eOHOW IUCIUIUIMHBI 3HAHUS, YMEHHS, CIOCOOCTBYIOIIHE
bopMUPOBAHUIO KOMITETCHITUH.

KoHTposb 1 OlleHKa pacKpbIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS U MPUOOPETCHHBIC
oOydJaronmMMucss  yMEHHS,  HampaBlieHHble Ha  (QopMupoBaHue  OOMMX U
npodeccuoHaNbHBIX KOMMeTeHUud. KommneTeHuun MAOKHBI OBITh COOTHECEHBI C
NpEeIMETHBIMU pe3yjibTaTaMu. /[l KOHTPOJS W OLEHKHU pe3ybTaToB OO0y4YeHUS
npenojaBaTesib BEIOMpaeT (GOpMBI U METOJIbI C YYETOM IpodecCHOoHATU3aluu 00yUeHUs
MO MPOTPAMME JUCIUILTHAHBIL.

B Teuenne cemecTpa UCHOIB3YIOTCS CIEAYIOIINE BUIBI KOHTPOJIS:

- TEKYLIUH,

- pyOEXKHBIM.
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Texkyumii  KOHTpOJb TPEJCTaBIAET COOOW MPOBEPKY YCBOEHUS Y4YEOHOro
MaTepHraia TEOPETUUYECKOr0 U MPaKTUYECKOTI0 XapakTepa, PeryJIipHO OCYUIECTBISEMYIO
Ha MPOTSKEHUH CEMECTPA.

Texywuti koumposib 3HAHUW OCYIIECTBISIETCS B (hOPME YCTHOTO UM MHUCHMEHHOTO
ompoca CTyJEHTOB Ha 3aHATHAX, HalMCaHUWE M 3ammTa pedepara, COOOLICHHS WU
COCTaBJICHHE MPE3eHTAIuU (110 BHIOOPY), BHIMOJHEHUS! MUCbMEHHBIX CAMOCTOSITEIbHBIX,
(GpoHTANIBHBIX  JTa0OpaTOPHBIX W  KOHTPOJBHBIX pabOT, TMPOBEPKH OOIMUX H
WHANBUAYAIbHBIX 3aJaHUI, B paMKaX CaMOCTOSITEbHOW palOTHI, a Takke OJIAHKOBOTO
TECTUPOBAHMUS.

CamocrosiTenbHbIe padOThI MIPeAHA3HAYEHBI 1JI1 KOHTPOJII YMEHUS pPeliaTh 3aa4u
U BBITNIOJHATH YIPAKHEHUS 110 IPOUJICHHOUN TeMe.

KoHTposnbHbIE pabOThl HAOTCS AJIsi MPOBEPKH 3HAHUN M YMEHUU 0O0ydarouiuxcs,
MOJIyYCHHBIX B PE3yJIbTaTe HW3Y4YeHUs pazjiena. MoeT 3aHuMaTh 4YacTh y4eOHOTO
3aHATHS C pa300pPOM MPABUIILHBIX PEIICHUIN Ha CIEAYIOIIEM 3aHITHH.

Texkyumii KOHTPOJIb TPAIAULMOHHO CIIYKUT OCHOBHBIM CPEACTBOM OOECIEYEHUS B
y4eOHOM TIpolecce «oOpaTHOM CBSI3W» MEXIy NpernojaBareieM H 00ydaroluMcs,
HEOOXOJUMOU ISl CTUMYJUPOBaHUS PaOOThl OOYYAIOMIMXCS U COBEPIICHCTBOBAHUS
METOJIMKH MIPENOaBaHUsl YUEOHBIX TUCIUILIH.

PyGexubie koHTposibHbie TOukM (PKT) mo aucuumnnvHe ompesieneHbl B BUIC
KOHTPOJIBHOU (MPOBEPOYHOI) pabOThl WM OJAHKOBOTO TECTUPOBAHUS IMOCJE HW3YyUYCHUS
paszena WIM HECKOJbKMX TEMAaTHUYECKH OJIM3KUX pa3lieJioB MO JUCUHUIUIMHE. Bcero
npennonaraercs nposectu 2PKT B nepBom cemectpe u 1 PKT Bo BTopom cemecTpe.

Tembl PKT
1 cemecTp
Konrpoabnas padora Ne 1 «CtpoeHne BEIIECTBA U XUMHUECKUE PEAKITUN»
Kontpoabnasi padora Ne 2 «CBoiicTBa HEOPraHUYECKUX BEIIECTBY»
2 cemecTp
KonTtpouabnas padora Ne 3 «CTpyKkTypa 1 CBOMCTBA OPraHUYECKUX BEIIECTB

Koa u HaumeHoBaHue Pa3zpen/Tema Tun oneHoYHbIX
popmupyembix MepPONpPUATHH
KOMIIeTEeH Ui
OK 01. Bsibupats cioco6st | Tema 1.1-1.7 TectupoBanue
peleHus 3ana4d Tema 2.1, 2.2 Y CTHBIN OIIPOC
npodeccCuoOHaTbLHON Tema 3.1 Pemenune pacu€THpix 3amau
NEATEILHOCTH Tema 4.1 HaOmronenue 3a xomom
MIPUMEHUTEIIBHO K Tema 5.1-5.4 BBIITOJTHEHUS PAKTUKO-
pa3IUYHBIM KOHTEKCTaM Tema 6.1 OPUEHTUPOBAHHBIX
Tema 7.1 3a1aHUI
Tema 8.1 [IpencraBnenue
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OK 02. Ucnons3oBath Tema 1.2,1.4,1.6,1.7 pe3yJIbTaTOB

COBPEMEHHBIE CPE/ICTBA Tema 2.1, 2.2 MPAKTUYECKUX U

MOMCKa, aHAJIN3A U Tema 4.1,4.2 71a00paTOPHBIX pabOT
MHTEPIIPETALNU Tema 5.2-5.4 [IpoBenenre XMMHUYECKOTO
uHpopmaruu, u Tema 6.1 AKCIIEpUMEHTA
nH(pOpMaITMOHHBIE Tema 7.1 Breinosninenne

TEXHOJIOTUU JJIs Tema 8.1 KOHTPOJBHBIX
BBITIOJTHEHUS 3324 paboT no
npodeccuoHaIbHON pazzesiaMm TUCIUIUINHBI
JEATEeIIbHOCTH OueHka caMoCTOSATENBHO
OK 04. Tema 1.7 BBITIOJTHEHHBIX 3aJJaHUM

DpPeKTUBHO Tema 2.1,2.2 3amura pelﬂeHI/Iﬂ6KeI/IC- )
B3aMMOJICHCTBOBATD 1 Tema 4.1, 4.2 3a71a4 (¢ yueTom Oynymei

paboTaTh B KOJIJIEKTUBE U Tema 5.2-5.4 NpodeceHoHaNbHOI

KOMaHIe Tema 6.1 NESATETLHOCTH) §
Tema 7.1 BrinonHenue 3aganuii
Tema 8.1 IPOMEKYTOUHOHN

aTTecTalun

OK 07. ConelictBoBaTh Tema 1.7

COXpaHEHHIO OKpyxatomen | Tema 5.1

cpelbl, Tema 8.1

pecypcocOepeKeHuIo,

NPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
MPUHIUIIBI OEPEKITUBOTO
MPOU3BOICTBA, 3PPEKTUBHO
JIECTBOBAThH B
Ype3BbIYANHBIX CUTYaLHUAX

IIK 1.6. BeImoaHsATH Paznen 1 Temsr 1.2, 1.6,
omnepaTUBHOE TJIAHUPOBAHUE |1 .7.

paboT IO IMTOATOTOBKE U Pasnen 2 Tembt 2.1.

AKCILTYaTAI[MH
yaran o . Pa3znen 4 Temnr 4.1.

CEJIbCKOXO03SMCTBEHHON p " 1

TeXHIKIH asnen /. Temsl 7.

Pa3nen 8. Temnr 8.1

4.2 ®OPMA TIPOME;KYTOYHOM ATTECTALIMY CTYJIEHTOB
MO YYEBHOM JUCHUTIMHE

Metoauka nposeaenuss UKP u 3a4era ¢ ouenkoii. [IpumepHbie BONpocsI U
3apanus K UKP u 3aderty ¢ ouenkoii. Kpurepuu ouenku 3Hanmnii B pamkax UKP u
3a4eTa ¢ OLeHKOI.

dopMa NPOMEKYTOYHOM aTTeCTALlUM.
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®opMbl IPOMEXKYTOUHOM aTTeCTallMM [0 XHMHH, YCTAHOBJIEHHBIE pabO4YMM
yueOHbIM IIaHOM: M/KP BBINOJIHAETCA HAa NEPBOM Kypce€ B KOHIIE MEPBOTO CEMECTPA,
3ayem ¢ oyeHKou CHACTCS Ha IIEPBOM Kypce B KOHIIE BTOPOT'O CEMECTpA.

B cootBercTBHM ¢ AeicTByromuM B llonokeHnemM o0 TEKyIeM KOHTPOJIE 3HAHUU U
MpPOMEXYTOUHOM arrectammu oOyuaromuxcs (axynsreta CIIO B Kypckom T'AY
CTYJICHT, BBIITOJIHUBIIHI BCE pyOEKHBIE KOHTPOJIbHBIE TOUKHU Ha «4» U «5», MOKET ObITh
OCBOOOXKJIEH OT CAayu 3aueTa ¢ OLeHKoW. EMy mpocraBisercss uToroBasl OLIEHKAa Ha
OCHOBE Pe3yJIbTaTOB, MOJYUYEHHBIX Ha PYOEKHBIX KOHTPOJIHHBIX TOUKAX.

Py6exnbie koHTpoabHble Toukd (PKT) no nucnumiuze onpeneneHsl B BUAE JABYX
KOHTPOJIBHBIX Pa0OT WM TECTUPOBAaHUA B | ceMecTpe M OJHOM KOHTPOJIBHOU PabOTHI
WM TECTUPOBAHUS BO 2 CEMECTPE.

Ecnu cTyneHT He BBINOJIHACT 33JaHUS B paMKax pPYyOEKHOTO KOHTPOJS Ha
«XOpOILLIO» U «OTIUYHO», TO IMPOXOJUT IMPOMEKYTOYHYIO ATTECTALMIO B TPAAULIMOHHOU
dopmMme. 3auem ¢ oyenkou TIpeANONaracT OTBET CTYJEHTa Ha 1 BONIpoC U pelleHue 3a1auu.
3a4eT ¢ OLEHKOW MPOBOAUTCA HA IOCIEAHEM 3aHATHM IO pacnucaHuio. Bo Bpewms
MIPOBE/ICHMS 3a4eTa C OLIEHKON Ha MOJATOTOBKY K OTBETy aaercs He Ooinee 40 MUHYT.
Jlajiee — OIUH CTYIEHT OTBEYACT, OCTAIbHBIE TOTOBATCS.

Ipumepusbie 3aganus aiasa UKP
(OK 01,02, 04, 07, IIK 1.6)
Yacrs 1
Il evinonnenuss 3a0anutl 1-3 ucnoavzyime caedyroOwull psio XUMUHYECKUX ITeMEHNO8.
Omeemom 6 3adanusx [-3 sensemcs nocied0o08amenbHOCMb Yugp, Nnood KOMopwvimu
VKA3aHbl Xumuieckue 3j1eMeHmsl 8 O0AHHOM pso).

1.Bi 2)N 3)Br 4P 5)Cl

1. Ompenenure aTOMbI KaKUX M3 YKA3aHHBIX B PSIY DJIEMEHTOB UMEIOT DJIEKTPOHHYO
KOH(UTypaLUIO BHEIIHETO SHEPTETHIECKOTO YPOBHS ns’np°.

2. U3 yka3zaHHBIX B psAly XUMHUYECKHUX JIEMEHTOB BBIOEPUTE TP JIEMEHTA, KOTOPHIC B
[lepnoanueckont cucreme xumuueckux 351eMeHToB . M. MenaeneeBa HaxoasTcs B
TJIaBHOM MOATPYMIIE OJHOU rpymiibl. PacrosioxkuTe BEIOpaAaHHBIEC SJIEMEHTHI B MIOPSIIKE
OCJIa0JICHHS] HEMETAITUYECKUX CBOMCTB.

3. U3 uncna yka3aHHBIX B PsIy 2JIEMEHTOB BHIOEPHUTE JIBa DJIEMEHTA, KOTOPHIE MOTYT
MPOSIBJISITH CTENEHb OKUCIICHUS +7.

4. V3 npensioxKeHHOTO MepeyHs BhIOEPUTE JIBa COCIUHEHUS, B KOTOPBIX MPUCYTCTBYET
WOHHAs CBS3b

a) NaHCOs3 F) Ca3(PO4)2
6) H,O 1) PCls
B) NH;

5. YcraHoBUTE COOTBETCTBUE MEXKIY Ha3BaHUEM BEILIECTBA U KJIACCOM/TPYIIION, K
KOTOPOMY(-011) 3TO BEIIECTBO MPUHAJICKHUT.

Ha3BaHue BemecTBa Kuaacc/rpynna
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a) TUAPOKCHU]T KaJIbIIUS
0) muruapodocdar HaTpUs
B) okcuj azota (V)

1) conb kucnas

2) OKCHJI OCHOBHBIHN
3) OKCHJT KHCTTOTHBIN
4) ocHOBaHHE

6. YcTaHOBUTE COOTBETCTBUE MCKIOY cXeMou pCakuu U UBAMCHCHHUCM CTCIICHHU

OKHCJICHHS a30Ta B HEH.

Cxema peaknuu

HN3MeHeHMe cTENeHN OKUCJICHUS a30Ta

a) NH,Cl + CuO = CuCl;+H;0 + N, + 1) ot -3 go +2
Cu 2) oT +5 5o +4
0) HNO3pa6)+ Pb = Pb (NO3), + H,O + 3) ot 0 no +5
NO 4) ot +5 mo +2
B) NH;+ 0, = NO +H,0 5) or-3 100

7. YCcTaHOBUTE COOTBETCTBHUE MCKIOY Ha3BaHHUCM COJIK U €€ OTHOILICHUEM K IruapoJIn3y.

HaszBaunue con

OTHoOIIEHHE K THAPOJIU3Y

a) OpoMuJ1 HaTpUs

0) pocdar xanus

B) XJIOPH]T HATPUS

T) CyibGhuI ATFOMUHUS

1) rugposns no KaTuoOHYy

2) ruIpoJIi3 IO AHUOHY

3) ruapoJIi3 O KATUOHY U aHUOHY
4) rusiposin3y HE NOJIBEPraeTcsi

8. YcraHoBHTE COOTBETCTBUE MEXKIY (POPMYIIO BellecTBa U MPOIYKTaAMH,
00pa3yroIKUMHUCS IIPH AIEKTPOJIM3E BOJHOTO paCTBOpA 3TOTO BEIIECTBA HA MHEPTHBIX

AIEKTpOAaX.
dopmyJia BelecTBa IIpoayKThI 3J1eKTPOJIN3a
a) NaxS 1) Cu, Br;
6) N&3P04 2) CU, 02
B) CuBr; 3)Hy, S
F) AlBI‘3 4) Hz, Oz
5) H,, Br;
6) Al, Br,

9. YcraHoBUTE COOTBETCTBUE MEXKIY YPAaBHEHHEM PEAKIMU U HAPaBICHUEM

CMCUICHMUS ITOJOXKCHUA
yeesituuenuu 0aeneHus.

XUMHUUYCCKOI'0O paBHOBECUS npu

YpaBHeHHe peakiuuu

HanpagJjieHue cMeleHusi XUMHUIEeCKOT0
paBHOBeCHsI

a) 2Hyr) + Oy = 2H20 + Q

6) Fezo3(TB_) + BCO(F) = 2Fe(m) + 3CO,
-Q

B) Nory + 3Hay = 2NH3 + Q

F) CO(F) + 2H2(r): CH30H(F) + Q

1) cMelaeTcsi B CTOpOHY NPOAYKTOB pEaAKIUU
2) cMelaeTcsi B CTOPOHY UCXOAHBIX BEUIECTB
3) HE TPOUCXOIUT CMELIECHUSI PAaBHOBECHS
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10.13 npeayioxeHHOro nepeyHsi BHEIIHUX BO3CHCTBUI BhIOEpUTE JBA TUIIA PEAKIUH,
K KOTOPBIM MOKHO OTHECTH B3aUMOJEHCTBHE Meau ¢ xjtopuaom kenesa (111).

a) HeoOpaTtumas ') reTeporeHHas

0) KaTaUTHYECKas 1) 3aMEIleHUS

B) oOpatumast
Yacrs 2
11. K 285 r. PactBopa cynbara HaTpusi ¢ MmaccoBoi noseit conu 20 % nodasunu 50 r
3TOM ke conu. OnpeaenuTe MacCoBYIO JIOJII0 COJIM B TIOJyYEHHOM pacTBope. OTBeT
3aMUIIATE C TOYHOCTBIO JI0 IECATHIX B Yo.
12. PaccraBbTe B ypaBHEHUHU KOA(PPHUIIUEHTHI METOJIOM 3JIEKTPOHHOTO OajaHca, YKaKUTE
OKHCJIUTENh U BOCCTAHOBUTEIIb.

Na;SOz + KMnO4 + H2SO4 = Na;SO4 + MnSO4 + KoSO4 + HO
13. OcymiecTBUTE MPEBPAIICHUS:
C CO CO: KHCOs CO: CaCOs; CO:

14. Kakas macca 25 %-HOM COJITHOM KHCIOThI MOTpedyeTcs s pacTBopeHus 20 rpamm
okcuaa meau (11)?

Kpurepuu onenku kauecrsa 3HaHuil crygeHToB no UKP

3auer (MKP) mpoBomuTcs Ha MOCIENIHEM 3aHATUM, HA BBINOJIHEHHUE 3aJlaHUMN
orBoauTca 60 MHHYT, IO pe3yibTaTaM IPOBEPKH CTYAEHT MOJydYaeT 3a4TeHO, €CIU
OLICHKA «S5»-0TJINYHO, «4»-XOpOIIO WM «3»-yJIOBJIETBOPUTEIBLHO M HE 3aYTEHO, €CIIH
pesyabrat UKP «2»- HEy10BIIETBOPUTEIBHO.

Pexomenodyemasn wikania nepeeooa nepeuiHvlX 041108 8 NAMUOAIbHYIO WKATTY

«2» «3I» «4» «5»

Menee 5 6-8 9-10 11-13

IIpumepHbIe BONPOCHI K 3a4€Ty € OLEHKOMH
(OK 01,02, 04, 07, IIK 1.6)

. OcHOBHBIE TOHATHS XuUMuUM. BemiectBo. ATom. Monekyna. XUMUYECKHA 3IIEMEHT.
Amnorponius. IIpocTeie U ciloXHbIE BellecTBa. KauyecTBEHHBI M KOJWYECTBEHHBII
COCTaB BEIIECTB. XHUMHUecCKHe 3HaKu U ¢GopMynbl. OTHOCUTENbHBIE AaTOMHas W
MOJIEKYJIIpHas Macchl. KonnuecTBo BelecTBa.

. OcHOBHBIE 3aKOHBI XUMHUHU. CTeXMOMETpUsS. 3aKOH COXPAHEHUS MACChl BEUIECTB. 3aKOH
ITOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHON CTPYKTYphI. 3aKOH ABOTaipo U CIEACTBUS
UX HETO.

. [lepnonnuecknii  3akon .M. Menneneea. Ortkpeitue .M. MenaeneeBbiM
[Tepuonnueckoro 3akoHa. [lepuognueckuii 3akon B popmynuposke J[.1. Menaeneena.

. [lepuomnueckast TabaWIa XUMHUYECKHX OJJIEMEHTOB — Tpadudeckoe OToOpakeHHe
nepuoANYecKoro 3akoHa. CTpyKTypa MNEepHOIWYECKOM TaOJIMIbl: MEPUOIBl (Majble |
0oJbIKeE), TPYNIBI (TJIaBHAS U TOOOYHAs).
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5.

10.

11.

12.

13.

14,

15.

16.
17.

18.

Ctpoenue atoma u nnepuoandeckuii 3akod .M. Menneneera. ATOM — CIIOXHasi YaCTUIIA.
SAnpo (IpOTOHBI W HEUTPOHBI) M BJEKTpoHHas obOojouka. WM3orombl. Crtpoenue
AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX TIEPUOJIOB.

Oco0EHHOCTH CTPOCHHUSI JIEKTPOHHBIX 000JI0UYE€K aATOMOB 3JIEMEHTOB OOJIBIIKUX TIEPHOJIOB
(mepexoaHbIX 37aeMeHTOB). [loHATHE 00 OpOHUTANIAX. S-, p- U d-opOHTAIU. DIEKTPOHHBIC
KOH(HUTYyparuy aTOMOB XHMHUYECKUX JIEMEHTOB.

CoBpeMeHHas (POpMyJIUPOBKA MMEPUOJUYECKOrO 3aKOHA. 3HAYEHUE NEPHOIUYECKOTO
3aKOHAa M MEPHOJINYECKON CHCTEMBI XUMHUYeckux sieMeHToB [[.M. MeHnneneea s
Pa3BUTHUS HAYKA U IOHUMAHUS XUMUYECKON KapTUHBI MUPA.

HNonnass xumuueckas cBsizb. KaTwoOHBI, UX oOOpa3oBaHHWE M3 aTOMOB B pe3yJbTaTe
npolecca OKUCIeHUs. AHUOHBI, UX 00pa3oBaHME M3 aTOMOB B pe3yjbTaTe Mpolecca
BOCCTaHOBJICHUA. VOHHAsA CBf3b, KaK CBA3b MEXKIYy KAaTMOHAMH W AHMOHAMH 3a CYET
ANEKTPOCTATUYECKOTrO NMpUTsHKeHus. Knaccudukanus MOHOB: MO COCTaBy, 3HaKy 3apsja,
HaJU4MIO0 TUAPATHOM 000s0uku. HMoHHBIE KpucTauiMuyeckue pemetkd. CBoHcTBa
BEILIECTB C MOHHBIM THUIIOM KPUCTAJUIMYECKOMN PEUIETKU.

KoBanenTHas xumuueckas CBs3b. MexaHU3M 00pa30BaHUs KOBAJICHTHOW CBS3U
(OOMEHHBII M JOHOPHO-AaKIENTOPHBIN). IEKTPOOTPULATENBHOCTh. KoOBajgeHTHbIE
MOJISIpHAsE W HENoJspHas CBs3U. KpaTHOCTH KOBAJIEHTHOW CBsI3UM. MOJIEKYJIIpHBIE U
aTOMHBIE KpPUCTAJUIMYECKHE pemeTku. CBONCTBA BEHIECTB € MOJEKYJISPHBIMU U
ATOMHBIMU KPUCTAJUINYECKUMU PEIIETKAMU.

Meramnuyeckass CBA3b. MeTamumueckas KPpUCTAUIMYECKash peleTka U MeTauIndecKas
XUMH4ecKas cBsi3b. Ou3nueckue CBOMCTBA METAIIIOB.

ArperaTHple COCTOSIHMSI BELIECTB M BOJOPOJHAs CBsA3b. 1BEpPHOE, JKHUIKOE U
razoo0pa3Hoe cocTosiHusl BeulecTB. llepexon BemiecTBa M3 OJHOTO arperaTHoro
COCTOSIHUA B ipyroe. Bonoponnas cBs3b.

Hucniepcubie cucteMbl. llonsitue o gucnepcHod cucreme. JlucnepcHas ¢daza u
nucnepcroHHas cpena. Kiaccudukauust aucnepcHbix cucteM. [oHsATHE O KOJUIOUIHBIX
CUCTEMAX.

PactBopel. PactBOpenme. PactBopumocTh BemiecTB. HachllieHHbIE, HEHACHIILICHHBIE,
MEPECHIIEHHBIE PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, )KUAKOCTEW U TBEPABIX
BELIECTB OT pa3InyHbIX (hakTOpoB.MaccoBasi A0Sl paCTBOPEHHOTO BEIIECTBA.
DJIEKTPOJIUTAYECKAs JUCCOLMANMA. OJEKTPOJIUThI W HEDJIEKTPOJUTHL. MeXaHU3MBbl
ANEKTPOIUTUYECKON AUCCOIMALMN ISl BEIIECTB C PA3JIMYHBIMU THUIIAMH XUMHYECKOU
CBsI3U. [ MApaTUPOBAHHBIE U HETUIPATUPOBAHHBIC HOHBI.

Crenenb dyeKTponuTHUYEeCKOW auccouuanuud. CunbHble M ClIa0ble  AJIEKTPOJIMUTHI.
OCHOBHBIE MOJIOKEHUS TEOPUU DIEKTPOIUTUYECKON TUcconranuu. Kucnorsl, OCHOBaHHUS
Y COJIM KaK DJIEKTPOJIUTHI.

Knaccuduxarysi HeopraHn4eckux COeIMHEHUI U MX CBOMCTBA

Kucnotsr u ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOIUTHI, X KIACCH(PUKALNS 110 PA3TUIHBIM
MpU3HAKaM. XHWMHUYECKHME CBOMCTBA KHUCJIOT B CBETE€ TEOPUU BJIEKTPOJIUTHYECKON
nucconuanu. OcoOEHHOCTH B3aMMOJICHCTBUSI KOHLIEHTPUPOBAHHOW CEPHOW M a30THOM
KUCIIOT ¢ MeTajiaMu. OCHOBHBIE CITOCOOBI MOTYUYEHUS KUCIOTHI.

OcHoBanus W ux cBoucTBa. OCHOBaHUS KaK JJICKTPOIUTHI, MX KIACCH(PUKAIUS TI0
pa3nuyHbIM Opu3HakKamM. XWUMHYECKHE CBOMCTBA OCHOBAaHMW B CBETE€ TEOPUU
ANEKTPOIUTUYECKON HUCCOUMAMU. Pa3nokeHue HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHOBHBIE CTTIOCOOBI TOJTYYEHHS] OCHOBAHUM.

33



19.

20.
21.

22,

23.

24,
25.
26.
217,
28.
29.
30.

31.

Comu n ux cBoiictBa. Conu Kak 3JeKTpoauThl. Cojin CpelHHE, KHUCIIbIE U OCHOBHBIE.
XHWMHUYECKH CBOWMCTBAa COJIEM B CBETE€ TEOPUM DIIEKTPOJUTHUYECKON IHCCOLMALUU.
CnocoObI oJiy4eHus CoJeH.

I'mnpomnus comeit.

Oxcunpl u ux cpoictBa. ConeobOpasyromuye U HecoseoOpasyroiue okcuibl. OCHOBHBIE,
aMm(poTepHble U KHUCJIOTHBIE OKCHJBl. 3aBHCHUMOCTb XapakTepa OKCHUJA OT CTEIEHU
OKHUCJICHUSI 00pa3yrolero ero Merajia. XMMUYECKHe CBOMCTBa OkcuIoB. [lomyueHue
OKCH/JIOB.

OKHUCANTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIeHHE. BoccraHoBuTeNnb M OKUcIeHUE. MeTol 3JeKTpOHHOro OajaHca s
COCTaBJICHUS YPABHEHUIN OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

Ckopoctb xuMuueckux peakiuid. IloHSTHE O CKOPOCTM XHWMHYECKHUX PpEaKIUU.
3aBUCUMOCTh CKOPOCTH XUMHYECKHUX PEaKIHMl OT pas3IudHbIX (PAKTOPOB: TPHUPOIBI
pearupyromux — BEIIECTB, WX  KOHLEHTpPALMM,  TEMIIEPaTypbl,  IOBEPXHOCTHU
CONPUKOCHOBEHUS U UCIOJIL30BaHUs KaTaIU3aTOPOB.

OOparumocTh XUMHYECKUX peakinuil. OOpaTumbie U HeoOpaTUMBbIE  PEaKIIMH.
XHUMHUUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEIIICHHUS.

Tumel KpUCTANIMYECKUX pemETOK. YacTuubl Jexanme B y3JIaX KPHUCTAUNIMYECKON
pemétku. Tun cBa3u Mexay yactunaMu. [Ipumepsl BemecTB. @U3HUECKUE CBOMCTBA.
Koppo3us metamioB. XumMuyeckast U 31€KTPOXUMUYECKAsT KOPPO3USL.

Mertasuibl TJIaBHBIX MOATPYII. MeTallibl MOOOYHBIX MOATPYTIIL.

DNeKTpoau3. XMMUYECKME UCTOUYHHUKH TOKa. [Iporiecc Ha aHozie 1 Ha KaToeE.

I'anorensl. Haxoxnenue B mpupoae. CTpoeHHE U CBOMCTBA aTOMOB. | aJIOr€HOBOIOPOIBI
Y TaJIOTE€HU/IBI.

Xanbkorensl. Cepa. Haxoxnenne B mnpupone. I[lomydyeHue kuciopoaa M CEpBI.
CepoBo10pO/1, CEPOBOAOPOAHAS KUCIIOTA, CYJIb(UIBI.

I'eneTnueckas CBsI3b MEXKJy KJIacCaMHd HEOPTraHUYECKUX W OPraHMYECKUX BEIIECTB.
['eneTnueckuit psan smeMeHTa — MeTaia. ['eHeTHYecKuil psif dJeMEHTa — HeMeTalla.
['eneTnueckuil psii d€MEHTa — MeTajia, KOTOPOMY COOTBETCTBYIOT aM(POTEpHBIE OKCHU/T
Y TUAPOKCHUI.

IIpumepHbIe 3a1a4M K 3a9€TYy € OIEHKOI
(OK 01,02, 04, 07, IIK 1.6)

Ocy1ecTBUTE CIeAyIOIUe MPEeBPaIICHNUS:
CuCl; >CuOHCI—>Cu(OH),;—»>CuO—Cu(NOs3),.Hamurure ypaBHEHHUS PEaKIIHiA.
Ocy1iecTBUTE CIEAYIONINE MPEBPAICHUS:
Fe(OH); >FeOHSO, —>Fe,(SO4); — Fe(NO3); —>FePO,
Hanummre ypaBHeHus peakuuil.
Hanwumure rpadpudeckoe uzobpaxenune Gopmyssr Ca(HSOy), , Ha3BaHHMEe 3TOM COJH, KaKk
€ MOXXHO TIOJNyYHTh W TPEBPaTUTh B CPEIHIO, HOpMaibHYy coiib? Hamummumre
ypaBHEHUSI COOTBETCTBYIOIIMX PEAKIIUH.
YuuteiBas aM(QOTEPHOCTh, HANUIINTE YypPaBHEHHUS PEAKIMKA CIIEIYIOMUX OKCHUIOB C
KHUCIOTOH U menousio: PbO, ZnO, Mn,0;
CocraBbTe ypaBHEHHUS PEAKIIHi, C TTOMOIILI0 KOTOPBIX MOKHO OCYIIECTBUTH CIIEIYIONINE
MIPEBPAIICHHUS
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Hanbl cnenytromue okuciasl MetaiioB: CaO, CuO, ZnO, Fe,0O3 , Mn,0O; . Ykazars, kakue
U3 HHUX OCHOBHBIE, KHCIOTHbie U amdorepHble. HamucaTb ypaBHEHHUs peakiui
PaCcTBOPEHHUSI ATUX OKHUCIJIOB B KUCIIOTE U IIEJIOYH.

Kaxkoe u3 ykazanHbIx BemiecTB OyneT pearupoath ¢ KOH?

A|203 , N>Os ,CI’Q(SO4)3 , B&(OH)Q , HPO3; , Zn(OH)g, CuO.

Hanummre ypaBHEHUS peaku.

OcymiectButh creayromnmii ki npespamiennii: CaCl, —»Ca(NO3z),—» CaCO; —»CaO —
Ca3(PO4)2.

[TogOepute Mo 1Ba ypaBHEHHUS B MOJEKYJSIPHOM BHUAEC K KKIOMY U3 MOJEKYJSIPHO-
nonHbIX: Ca?*+ CO3* =CaCO3

CocraBbTe MOJIEKYJSIDHBIE M MOJICKYJIIPHO-MOHHBIE YpPaBHEHUS TUIPOJU3a COJIEH:
Ba(CN), ,CrCls.

[TonOepute 1Mo /Ba ypaBHEHHUS B MOJEKYJSIPHOM BHUJAEC K KKIOMY U3 MOJICKYJISIPHO-
nonuelx: Cu(OH),+2H* =Cu?* +2H,0.

CocTaBbTe MOJIEKYJSIPHBIE W MOJIEKYJISIPHO-WUOHHBIE YPAaBHEHUS THAPOIU3A COJICH:
NazPO, ,MgC'Z

[TormapHo cMemianyd pacTBOPhI CIEAYIOMIMX BEIIECTB, HAMMUIIUTE HWOHHBIE PEaKIMU
oomena: MgCl,+KOH -

CocTaBbTe MOJICKYJSIPHBIE W MOJICKYJISIPHO-UOHHBIC YpPaBHEHHUS THAPOJIU3A COJICH:
N8.2C204 , NH,Br.

[TonGepute Mo aABa ypaBHEHHUS B MOJICKYJISIPHOM BHUJE K KaXIOMYy U3 MOJICKYJISIPHO-
noHHBIX: Fe?t +20H = Fe(OH),].

CocTaBbTe MOJICKYJSIPHBIE W MOJICKYJISIPHO-UOHHBIE YpPaBHEHHUS THAPOJIU3A COJICH:
C&(CN)Q , Cf(NOg)z .

[TormapHo cMemianu pacTBOPBI CIEAYIOIIMX BEIIECTB, HAMUIIUTE HWOHHBIE PEaKIUuu
oomena: Ba(OH), + HCl—

CocraBpTe cXeMy HOHHOTO OanaHca u mogoepute kodddurmentsr B peakmuu: HzAsO3 +
KMnQO, + H,SO4—»H3AsO4 + MNSO,4 + K,SO4 + H,0 .

VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU pEaKIUU.

CocraBbTe cxemy AJIEKTPOHHOTO Oastanca u nmojaoepute kKodhduimeHTs! Kk peakiuu: KoS
+ KMnO,4 + H,SO4—-MnSO4+ S + Ko,SO, + HO .

Kakoe BemiecTBO SIBISETCS OKUCIUTENIEM, a KaKO€ BOCCTAHOBUTENIEM B MPEAbIIyIICH
peakunun?

CocraBbTe cXeMy MOHHOTO OajnaHca W moadOepure koddduuuentsl B peakuuu: HCI +
KzCFzO7—>CfC|3 + KCI + C|2 + H,0 .

VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU pEaKIvU.

CocraBbTe cxeMy MOHHOTO Oaylanca u moadepure KodhuimeHTsl B peakiuu: SNSO, +
KMnO, + H2804—>SH(SO4)2 + MnSO, + K,SO4 + H,O .

VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOM pEaKIvU.

CocrtaBbTe cxeMy HOHHOTO OajnaHca U nmogdoepute KodhPUIMEHTH B peaKIuu:

Na,FeO; + Cl, +NaOH — NayFeO,4 + NaCl + H,0 .

VYKaXuTe OKUCIUTENb U BOCCTAHOBUTEIb B JJAHHOM peaKinu

Ocy1iecTBUTh LUK NPEBPALLEHU:

Fe(OH)3—>Feg(SO4)3—>Fe(N03)3—>Fe(OH)3—>FeZO3.

3aKOHYUTE YPABHEHHUS CJIEAYIOIINX MMPEBPAILICHHI:

K,0,+KI+H,SO,—
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25.

26.

27.

28.

29.

30.

K>0,+KMnO4+ H,SO4—

KBr+ H,S0O,—S0,...

Kl+ H,SO,—HsS....

KCIO3+KNO;—>

Pacnonoxwure BemecTBa, hopmyisl KoTopbix CoHs—NH2, NHs, (CsHs)NH 1 CsHsNH2, B
NOpSJIKE YCUJICHUSI OCHOBHBIX CBOMCTB. [losicHUTE OTBET.

HalimuTte wmaccoByro [0JI0 THAPOKCHIA HATpusi B pacTBOpE, IMOJIYYEHHOM MpuU
B3aumojeicteuu 0,69 r. Hatpus u 130 mi. BogsbI.

B 400 r. 5%-ro pactBopa rumpokcuaa Harpus godaswin 0,92 r. Hatpus. Beruucnure
MacCOBYIO JIOJIIO IIEJIOYM B MTOJIYYEHHOM PacTBOPE.

JlaHbl 4eThIpe BEIIECTBA: JUXPOMAT HATPHs, KOHUEHTPUPOBAHHAsS CEpHAsl KHUCJIOTA,
TUAPOKCU TuThs, hropua Kaus. Hanuimmre ypaBHEHHs YETHIPEX BO3MOXKHBIX PEaKIUi
MEXy STUMHU BEIIECTBAMH.

JlaHbl BOIHBIE PACTBOPHI CEPOBOJIOPOA, OpOMa, TUAPOKCHUIA HATPUS, XJIOPHOW KUCIIOTHI.
Hanumwure ypaBHEeHUSs 4€THIPEX BO3MOKHBIX PEAKITUN MEKTy ITUMHU BEIIECTBAMU.
Oo6pazen Hatpus Maccod 0,5 r. momectunu B Boay. Ha HelTpanuzanuio moay4yeHHOTO
pactBopa m3pacxomoBai S1,1 1. 1,5%-i consiHOM KHCHOTHL. BBIUHCINTE MaCCOBYIO
JI0JII0 HATpHsi B oOpasiie (B %).

KpuTtepun onieHKu 3HaHMI B paMKax 3a4€Ta ¢ OL[EHKOI.

[Ipy BBICTABIICHUM OILICHKUA TIpenojaBaTelib PYKOBOACTBYETCS CIETYIOIUMHU
KPUTEPHUSIMHU:

5 (oTIMYHO) - CTYIEHT TIOKa3blBaeT TJIyOOKHE OCO3HAHHBIC 3HAHUS 0
OCBEIIAEMOMY BOTIPOCY, BIAJCET OCHOBHBIMH MOHSTHUSIMU, TEPMUHOJIOTHEN; ONEpUpyeT
KOHKPETHBIMU 3HAHUSIMHU M YMEHHSIMHU TI0 XHMHH, OTBET TOJIHBIN, JIOKa3aTeIbHBIMH,
YETKUW, TPAaMOTHBIM (BO3MOXHA OJHA HETOYHOCTh, OMHUCKA, KOTOpas HE SIBIACTCS
CJIEICTBHEM HE3HAHUWS WU HEMOHUMAaHHS Y4eOHOTO MaTeprana).

4 (Xopollo) - CTYJEHT IMOKa3bIBACT TIIYOOKOE M TOJIHOE YCBOEHHUE COJCpKAHUS
MaTepualia, YMEHUE MPABWJIBHO M JO0Ka3aTeJIbHO H3JIaraTh MPOTPAMMHBIM MaTepHall.
JlomyckaeTt oTJeabHbIe He3HAUUTEIbHBIE HETOUHOCTH B ()OpME U CTUJIE OTBETA.

3 (YIOBIETBOPUTEIBHO) - CTYJIEHT MOHMMAaeT OCHOBHOE COJIep)KaHHe Yy4deOHOMU
IPOrpaMMbI, YMEET IIOKa3blBaTh TMPAKTHYECKOEC TNPUMCHCHHE TIOJYyYCHHBIX 3HAHUM.
Bmecte ¢ TeM pgomyckaeT OTHAENIbHbIC OIMMOKW, HETOYHOCTH B COJEpKAHUU U
0(OpMJIEHUHU OTBETA; OTBET HEJIOCTATOYHO MOCIEAOBATENICH, JOKA3aTeJIeH U TPAaMOTEH.

2 (HEeyJOBIETBOPUTENHHO) - CTYJACHT UMEET CYIICCTBEHHbIC MPOOEbl B 3HAHUSIX,
JIOTyCKaeT OMMOKM, HE BBIIACISACT TJABHOTO, CYIIECTBEHHOTo B otTBeTe. OTBET
MTOBEPXHOCTHBIN, 0€3/10Ka3aTENbHBIN, JOIMYCKAIOTCS PEUYECBBIC OMIHMOKH.

4.3 OCOBEHHOCTH PEAJIM3AIINY YUEBHOM TACHUILIAHBI «XUMMUS»
JUISI THBAJIAIOB ¥ JIAT] C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHA
310POBbSI

HpI/I O6y‘ICHI/II/I Jun ¢ OrpaHM4C€HHBIMH BO3MOXKXHOCTAMU 3J0POBbs YUHUTBIBAIOTCS
UX HWHAWBHUAYAJIbBHBIC HCI/IXO(l)I/ISI/ILICCKI/Ie OCOOCHHOCTH. O6y‘ICHI/Ie HMHBaJINJ0B
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OCYIIECTBIISIETCS] TAKXKE B COOTBETCTBUU C MHAMBUAYAIbHON IPOrpaMMOi peadrInTaluu
uHBaMIA (TIPY HAJTUYIUN).

Jlyis mun ¢ HapyIIeHWeM ciyXa BO3MOXKHO IpeocTaBleHHe yueOHOH nHbopMauu
B BHU3yaJbHON ¢opMe (KpaTKui KOHCHEKT JIeKIMH; TEKCThl 3aJaHHii, Hale4aTaHHbIC
YBEIMUEHHBIM MIPU(TOM), HA AayIAUTOPHBIX 3aHATHSIX JOMYCKAeTCSl MPUCYTCTBUE
aCCHCTEHTA, a TaK)Ke CYypAOINEPEBOTIMKOB U TU(HIOCYPIOTIEPEBOTINKOB.

Texkynii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBJISIETCS B IHUCbMEHHOW (opMe:
00y4Jarouuiicss MMCbMEHHO OTBEYAET HA BOIPOCHI, MMCbMEHHO BBIIIOJIHSET MPAKTUYECKUE
3aganus. Jloknazn (pedepar) Takxke MOKET OBITh MPEJICTABICH B TUCbMEHHOHN (hopMme, TTpU
TOM TpeOOBaHUS K COJEPKAHUIO OCTAIOTCA TEMHU e, a TpeOOBaHMUS K KadyeCTBY
U3JI0’KEHUsT MaTepuaia (MOHATHOCTh, KAYECTBO PEYM, B3aUMOJICHCTBUE C ayIUTOPUEH U
T. J.) 3aMEHSIOTCS HA COOTBETCTBYIOLINE TPEeOOBAaHUS, NMPEABABIsAEMbIE K MHUCbMEHHBIM
paboTtam (kauecTBO O(pOPMIIEHHUSI TEKCTa U CIHCKA JIUTEPATypbl, TPAMOTHOCTh, HAJTMUHE
WUTIOCTPALIMOHHBIX MATEPHAJIOB U T.11.).

[IpomexxyTouHas arrectauus IS JIML C HApYyIICHUSAMH CIIyXa IMPOBOJUTCA B
MMCbMEHHOW (opMe, TPH 3TOM HCIOJIb3YIOTCA OOLIMEe KpUTepuu oleHuBaHus. llpu
HEOOXOAMMOCTH BpeMSl MOATOTOBKH K OTBETY MOXKET OBbITh yBenu4eHo. [ns mun c
HapyIIEHUEM 3PEHHUSI TIOMYCKAETCsl ayIHalIbHOE MPEIOCTaBICHUE UHPOPMALIMH, a TAKKe
UCIIOJIb30BAaHUE HAa  ayJUTOPHBIX  3aHATHUAX  3BYKO3AIMCHIBAIOIIMX  YCTPOMCTB
(mukTodoHOB U T.1.). JlomyckaeTcsi IPUCYTCTBUE HA 3aHITUSX aCCUCTEHTA (MIOMOIIHUKA),
OKa3bIBAIOIIET0 OO0YyYaromMMCS HEOOXOAMMYIO0 TEXHUYECKYI0 TOMOIIb. TeKymui
KOHTPOJIb YCIEBAaEMOCTU oOcCyllecTBisgeTcss B ycTHoW ¢Qopme. Ilpu npoBeneHuu
IPOMEXYTOUHOM aTTeCTallMM JUIsl JIUL] C HAPYLIEHUEM 3PEHUS TECTUPOBAHUE MOXKET ObITh
3aMEHEHO Ha YyCTHOE co0eceI0BaHuE MO BOMPOCaM.

Jnst aun ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBbBS, UMEIOIIMX HapyLICHUS
ONOPHO-JBUraTEIBHOIO almnapara, Ha ayJIUTOPHBIX 3aHATHSX, @ TaAKXKE IIPU MPOBEACHUN
OpoLENyp TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOYHOM aTTECTAllMd MOTYT
ObITb  MPEJOCTABJICHBl HEOOXOAMMBIE TEXHHUYECKHE CpelCcTBAa  (MEepCOHAIbHBIN
KOMITBIOTEP, HOYTOYK WJIM JIPYroil TaJKeT); AOIMYCKAETCs MNPUCYTCTBUE ACCHCTEHTA
(acCUCTEHTOB), OKAa3bIBAIOLIETO OOYYaIOIIMUMCS HEOOXOAMMYI0 TEXHMYECKYIO MOMOIIb
(3aHATH pabouee MECTO, NEPEABUTATHCS MO AyJUTOPUH, MIPOUUTATh 3aJaHue, 0(POPMUTH
OTBET, O0IIATHCS C MPENOAABATEIEM.
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