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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
cootBerctB ¢ DPI'OC CIIO mo cnemumansHOoCcTH 38.02.01 Oxonomuxa u
oyxeanmepckui yuem (no ompacisim) peannuzyeMor Ha 0a3e OCHOBHOTO OOIIETo
oOpazoBanus. JlucuurummHa «XuMHsS» M3ydaeTcss Ha IMepBOM Kypce B 1 u 2
cemectpe. [Iporpamma pazpaborana Ha ocHoBanuu TpeboBanuit ®I'OC cpennero
oOmero  obOpazoBaHusi C  y4eToM MpodeCcCHOHANIBHOW  HANpaBIEHHOCTH
MOJIy4aeMOM CTIeIIMATIbHOCTH.

[Ipu ocBoenun cnenuanbHoctu 38.02.01 DxoHomuka u Oyxeanmepckutl
yuem (no ompacisam) XuMus u3ydaercs B 00beme /8 4acos.

[IpodunbHas cocTaBisoNIas OTpakaeTcsi B TPEOOBAHUSAX K IOJTOTOBKE
oOyyYarommxcsi B 4acTH:

- o0mell cucTemMbl 3HAHWUW: aKTyalbHBIE TPHUMEPHl HCIOJb30BaHUS
XUMUYECKUX UICH U METOZ0B B IPO(HECCHOHATBLHON EeATeTLHOCTH.

Pabouas mporpamMma yueOHON JUCHUIUIMHBI MOXET OBITh MCIIOJIb30BaHA MPU
MOATOTOBKE Oyxranrepa.

1.2. eaun v muIaHUPyeMble Pe3yJbTaThl 0CBOCHHS JUCHUIJINHBI:
1.2.1. leam 1 3a5a4y JTUCIHUATIMHBI:

Copaep:xanue nporpaMMbl 0011€00pa30BaATEIbHON JUCHUILIMHBI 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 TEOPUM XUMHUHU, OCBOCHHE
S3bIKa HAyKH, YCBOEHHWE U TIOHMMAaHHWE CYIIHOCTH JOCTYITHBIX O0O0OOIICHMIA
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHME C HCTOPUEH HUX pa3BUTUA U
CTaHOBJICHUSI;

— dbopMUpOBaHUE M Pa3BUTHE MPEACTABICHUM O HAYUYHBIX MeETOAaX
MO3HAHUS BELIECTB M XUMHUYECKUX PEaKUUi, HEOOXOJUMBIX IJisi MPUOOpPETEeHUS
YMEHUN OPUEHTUPOBATHCS B MUPE BELIECTB U XMMHYECKHUX SIBIICHUM, MUMEIOIINX
MECTO B IIPUPOAE, B MPAKTUYECKON Y NOBCETHEBHOW KU3HU;

— pa3BUTHE YMEHUH U CIOCOOOB JIESITEIIBHOCTH, CBS3aHHBIX C
HAOMIOICHNEM U OOBSICHEHHEM XHUMHUYECKOTO OKCICPUMEHTa, COONIOACHUEM
npaBui 0€30MacCHOr0 0OpalleHus ¢ BELIECTBAMH.



OcBoenune kypca O/l «Xumus» mnpeamnoJaraer peuieHue CJAeAYHIIUX
3agau:

1) chopMupoBaTh MOHMMAHHUE 3aKOHOMEPHOCTECH MPOTEKAHHUS XUMHYECKHX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEN CPEE, IETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHTh YMEHHUS IPOBOAWTH PAacUCThl MO XHUMHYECKUM (opmyiaam u
YPaBHEHUSIM XHMHUYECKHX pPEaklHil, I[UJIJAHUPOBAaTb W  HUHTEPIPETUPOBATH
pe3yJIbTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM MPOBEACHUS XUMHUYECKHUX SKCIIEPHUMEHTAIBHBIX
UCCJIEIOBAHUM C COOI0O/ICHHEM MPaBHIl 0€30MMaCHOT0 OOpAIlleHUs C BEIIECTBAMU U
71a060paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh yYMEHHUS  aHAJIU3UPOBaTh, OIICHWBATh, INPOBEPATh  Ha
JIOCTOBEPHOCTh U 0000marh WHDOpMaLMI0 XUMHUUYECKOTO XapakTrepa U3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh  yMEHHUS ~ NPOTHO3UPOBATH  IOCICIACTBUS  CBOCH
JEATCIIBHOCTH M XUMHUYECKUX TMPUPOAHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
IIPOLIECCOB;

6) cdopmMupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHKCHUH XUMUICCKOW HAyKU
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAIBHOM M IPOU3BOICTBEHHOU cep.

Oco0eHHOCTh (OPMUPOBAHUSI COBOKYITHOCTH 3a7a4 M3YYCHHS] XUMHUHU IS
CUCTEMBI ~ CpeAHero mnpodeCCHOHATBHOTO  O00pa3oBaHUS  3aKIIOYaeTcs B
HEOOXOJIMMOCTH peau3aiuu Tpo(ecCHOHaTbHON HAMpaBICHHOCTH pEIIaeMbIX
3as1a4, yuéta 0coOeHHOCTEM cPephl AESITEIHHOCTH OYIyIIUX CIEIIUATHUCTOB.

B pe3yibraTe 0CBOCHUS TUCHMILIMHBI 00YYAKOIIMICS H0J/IKEH 3HATh!

* CMBIC TOHATHM: XHUMHYECKHM  DJIEMEHT, 3aKOH, BECIICCTBO,

B3aUMOJCUCTBUE, XHUMHUYECKOE COCIUHEHUE, PaCTBOP, DIECKTPOXUMUYECKUN
MPOLIECC, TEOPUSI CTPOCHHSI OPTAHUYECKUX BEIIECTB;
* CMBICJT XUMHUUYECKUX BEJIMUYMH: Macca, 00beM, KOJIMYECTBO BEIIECTBA, IIJIOTHOCTD,
aTOMHAs Macca, OTHOCHTENIbHAs aTOMHAasi M MOJICKyJisipHas (popMybHas) macca,
MOJISIpHAsE Macca, MOJISIPHBIA 00beM, TJIOTHOCTH Ta30B, JIaBJICHUE, TEMIIEpaTypa,
BpEMs1, KOHIICHTPAIUsA, CKOPOCTh XUMUYECKON peakIuu, SJICKTPUIECKUIN 3apsi;

* OCHOBHOM CMBICII XMMHUYECKUX 3aKOHOB, COXPAHEHUS MACChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, KPATHBIX OTHOILLIEHUH, ABOTaApO, MapIuaJbHbIX JaBICHUN;

* BKJIQJ POCCHMCKMX M 3apyOeXHBIX Y4YEHBIX, OKa3aBIIMX HauWOOJbIIICE
BIIUSIHUE HA Pa3BUTHE XUMHUH,

B pe3yabTaTe 0cBOeHHS IUCHUIINHBI 00YYAIOIIUICS T0JI7KEH YMETh:
* Ha3blBaTh: M3YyUYCHHBIC BEILECTBA [0 TPUBUAIBHON WM MEXIYHAPOIHOMN
HOMEHKJIaTypE;
*  ONpEAeNsaTh. BAJEHTHOCTh U CTENEHb OKUCIICHHUS] XUMMUYECKUX 3JIEMEHTOB,
TUN XUMUYECKOU CBSI3U B COCIMHEHMSX, 3aps]l MOHA, XapaKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHWYECKMX M OpPraHUYECKUX COCAMHEHUM, OKHUCIUTEIh U



BOCCTAHOBUTENb, TPUHAJIEKHOCTh BEIIECTB K Pa3HbIM KJacCaM HEOPTaHUYECKHUX
Y OPraHUYECKUX COCTMHEHUN;

*  XapakTepU30BaTh: BJEMEHTHl MaJbIX IEPUOJOB IO HX IOJOXKEHUIO B
[lepuonuueckoii cucreme J[.M. MenneneeBa; oOmmMe XUMHYECKUE CBOWMCTBA
METAJVIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX WU OPraHUYECKUX
COCIMHEHUI; CTPOCHUE U XUMUUYECKUE CBOWCTBA M3YUYEHHBIX HEOPTaHUYECKUX U
OPTraHUYECKUX COCAUHECHUN;

*  OODBICHATH: 3aBUCHUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS,
NPUPOJy XUMHUYECKOM CBsI3W (MOHHOM KOBAJEHTHOM, METANIMYECKOU W
BOJIOPOJIHOM), 3aBHUCHUMOCTb CKOPOCTH XHMMHUYECKON peakIuu U IOJIOKEHHE
XUMHUYECKOTO PAaBHOBECHS OT Pa3IUYHbIX (PaKTOPOB;

* pelaTh: pacYeTHHIC 33/1a4U IO XUMUYECKUM (POpPMYJIaM U YPaBHEHUSIM;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUA W YMEHUS B  MPAKTUUYECKOU
JEATEIIbHOCTH U TIOBCEIHEBHOM KU3HU:

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

*  ONpEJCIICHUS BO3MOXKHOCTU MPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUN B
Pa3JIMUHBIX YCIOBUSIX U OLIEHKU WX TIOCJIEICTBUM;

* BKOJIOTMYECKH I'PAMOTHOTO MOBEAECHUS B OKPYIKAIOIIEH Cpeae;

* OLEHKUA BIUSHHUS XUMHUUYECKOTO 3arpsi3HCHUS OKpPY’KaIoIIed cpeapl Ha
OpraHW3M YEJIOBEKA U JIPYTHUE KUBBIE OPraHU3MBI;

* 0Oe3omacHOro oOpamieHusi ¢ TOPIOYUMU M TOKCUYHBIMH BEIIECTBAMH U
71a00paTOPHBIM 000PYAOBAHUEM;

*  TMPUTOTOBIICHUS PACTBOPOB 3aJ[aHHON KOHIICHTpAalluM B OBITY W Ha
ITPOU3BOJICTBE;

. KPUTUYECKON OIICHKHM JOCTOBEPHOCTH XHWMHUUYECKOW HH(opMaIuy,
MOCTYIAIOIIEH U3 Pa3HbIX UCTOYHUKOB.

1.2.2. Ilnanupyembie pe3yjbTaTbl OCBOCHHS 0011e00pa30BaATEIbLHOM
aucuIIMHbI B c0oTBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
Oco0oe 3HaueHre JUCHUILIMHA UMeeT Tpu GopMupoBaHuu U pa3BuTun OK
u [IK. Ilpy wu3ydYeHHH AUCHUIUIUHBI «XHUMHSI» Y CTYJIEHTOB (OPMHUPYIOTCS
CIEAYIOIIME KOMIIETCHIIMH

Kopn HauMmeHoBaHue pe3yabTaTta 00y4eHHs

Beibupats  cmocoObl  pemieHuss — 3amad  mpodeccHoHambHON
AESITEIbHOCTH MPUMEHUTEIHHO K Pa3JIMYHBIM KOHTEKCTaM
Hcnonk30BaTh  COBPEMEHHBIE  CpEICTBA TMOWCKAa, aHaluW3a W
OK 02. | unrepnperanuu UHPOpMalUu, U UHHOPMALIMOHHBIE TEXHOJOTHHU IS
BBIMIOJTHEHHS 33,124 MPOPECCHOHATBHON AESITEILHOCTH.

OddexkTnBHO B3aMMOJEWCTBOBATH W padOTaTh B KOJUIGKTUBE W
KOMaHjIe.

ConeiicTBOBaTh COXPaHEHUIO OKpY’KaroIen cpenspl,
OK Q7. | pecypcocOepexxeHnio, NPUMEHATh 3HAHUS OO0 W3MEHEHWU KIIMMaTa,
OPUHIMIBI OEPEXITUBOrO NMPOU3BOACTBA, YOPEKTUBHO NIEHWCTBOBATH B

OK 01.

OK 04.




qpeBBLIqaﬁHBIX CUTyallniX.

I[IK 1.5

OcCymIeCTBIATh TEKYIIYI0 TPYIIIHPOBKY W HMTOrOBOE O0O0OIICHHUE
(haKkTOB X03WCTBEHHON JESTEIHHOCTH.




Kon "

[Inanupyemble pe3y/bTaTbl 0CBOEHHS JHCIUIIHHBI

HAHMEHOBaHMHeE
OpMHUPYeMbIX
(bopmupy _ Oo0mmue JlucuumHapHbIe
KOMIIEeTeHI[N
OK O01. Beibupars | JInuHOCTHBIE Ppe3yJbTAThl JOJKHBI OTpaxkaTh B | JlMCUMILUIMHAPHBIE Pe3YJabTAThI J0LKHBI 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, CIIOCOOHOCTH | 3a1a4 M DKOJIOTHYECKH 0OOCHOBAHHOIO OTHOIIEHUS K CBOEMY
PasIMHHEIM VMHULUMPOBATh,  IUIAHUPOBAaTh ¥ CAMOCTOATENIBHO | 3IOPOBBIO U MPUPOAHOM CPEIE;
KOHTEKCTaM ITP6 02. BnajeHue CUCTEMONM XUMHYECKUX 3HAHUMU, KOTOpas

BBITIOJIHSTH TAKYIO JESATEIHHOCTD;

WHTEpPEC K pa3IudHbiM cdepaM mpodeccHoHaTbHON
JeSITEIbHOCTH.

MeTtanpeameTHble pe3yJabTAThI J0JKHBI OTPAXKATh:
Osuanenue YHHBEPCAJIbLHBIMH y4eOHBIMH
M03HABATEJbHBIMH /I€/iCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

CaMOCTOSITENIbHO  (DOPMYJIHpPOBaTh U  aKTyaTU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABIUBATh CYIIECTBEHHBIN NMpPHU3HAK WK OCHOBAHUS
JUTISl CpaBHEHUS, KJTacCU(UKAIN U 0000IICHMS;
OTIpEeeNATh LeNU NeATENbHOCTH, 33J1aBaTh MapaMeTpbl U
KPUTEPHUU UX TOCTUKEHUS;
BBISIBJIATH ~ 3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBJICHUSX;

MMPOTHUBOPCUYHA B

BKJIIOUAET: OCHOBOIIOJIATAIONIME TOHATUA  (XUMUYECKUI
JJIEMEHT, aTOM, JJIEKTpPOHHAs 00oJiouka aroma, s-, p-, d-
JNIEKTPOHHBIE  OpOHWTAaTUM  aTOMOB,  HOH,  MOJEKYJa,
BaJICHTHOCTb, 3JICKTPOOTPHUIATEIILHOCTD, CTENIEHh OKHCIICHUS,
XHUMHYECKas CBA3b, MOJIb, MOJIIPHASI Macca, MOJIIPHBINA 00beM,
YIJIEPOHBIA CKeNeT, (yHKIMOHAJIbHAs TPYIa, paJuKa,
U30MEpHsi, HM30MEphbI, TOMOJOTHYECKUN psaA, TOMOJIOTH,
YTIEBOAOPOMABI, KUCIOPOJ- M a30TCOJAEPIKAILINE COCTUHEHHS,
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, PEaKIUU
HOHHOTO OOMEHa), PacTBOp, IJIEKTPOJIUTHI, HEIICKTPOIUTHI,

ANEKTPOJIUTUYECKAS U CCOIUAIUS, OKHUCITUTEND,
BHOCHUTh KOPPEKTHUBBI B JCSATEIHHOCTh, OIICHUBATH .
BOCCTAaHOBHUTEb, CKOPOCTH XUMUYECKON peakium,
COOTBETCTBUE PE3YJbTATOB IEJISIM, OLIEHUBATh PHUCKHU
N XUMUYECKOE paBHOBECHE), TEOPUU M 3aKOHBI (Teopus
MOCIEACTBUM NESTEIHOCTH.
. XUMHYECKOIO0 CTPOEHHsI OpraHuyeckux BemectB A.M.
0) 0a3oBbIe HCCIeA0BaTENIbCKHUE IeliCTBUS: .
ByTtnepoBa, Teopusi  3JIEKTPOIUTHYECKOM  JMCCOLMALINH,




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, 3aJaBaThb 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 KHU3HCACATCIbHOCTH.

nepuoanudeckuil 3akoxn .M. MenneneeBa, 3aK0OH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH SI3BIK XUMHH,
daxTosoryueckue  CBeIEHHS O  CBOIcTBaX, COCTase,
NOJTy4YeHMH M OE30MaCHOM HCIOJIb30BAaHUM BAKHEHIITHX
HEOPraHMYECKUX W OPraHMYeCKHX BEUIeCTB B OBITY U
NPAaKTHYECKOH JESITEbHOCTH YEI0BEKa;

ITP6 03. copMHUPOBaHHOCTH YMEHUH BBIABISATH XapaKTEPHBIE
NpPU3HAKH ¥ B3aUMOCBS3b W3YUCHHBIX MOHSATHH, MPUMEHSThH
COOTBETCTBYIOIIME TIOHSATHS TPH ONHCAHUU CTPOCHUS H
CBOWCTB HEOPraHWYECKMX M OPraHWYeCKUX BEIIECTB M HX
NPEBPAILCHHIA; BBISBISATh B3aUMOCBS3b XUMUYECKHUX 3HAHHUH C

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

HAaUMEHOBAHMSI XMUMHYECKUX COEAMHEHUH MEXIyHApOIHOTO
COH03a TEOPETUYECKON U MPUKIATHON XUMUU U TPUBHAIIbHbBIE
Ha3BaHMsS  BaXHEWIIMX  BEHIECTB  (ITHJIEH,  AalleTHUJIEH,
rnuuepuH, ¢enon, Qopmanpaerun, yKCycHas —KHCIOTa,
IJIMLWH, yrapHbld ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramieHas
W3BECTh, HEraiieHas HW3BeCTb, MHUThEBas COAA U JIPYTHX),
COCTaBIATH (OPMYJIBI HEOPraHMYECKUX U OpPraHMYECKUX
BEIIECTB, YpPaBHEHUS XUMHUYECKHX PEaKIUi, OOBSCHATh HX
CMBICJ; TOATBEP)KIAaTh XapaKTepHblE XMMHUYECKHE CBOMICTBa
BEUIECTB COOTBETCTBYIOIMMHU JKCIIEPUMEHTAMHM M 3aIUCSAMU
YPaBHEHUN XUMUYECKUX PEAKIUI;

IMP6 05. cdhopMUPOBAHHOCTH YMEHUH yCTaHaBIUBATh
MPUHA/IICKHOCTD M3YYEHHBIX HEOPTaHUYECKUX "
OpraHWYECKUX BEIIECTB K OMpPEAENICHHBIM KJIacCaM M Tpyniam
COCIMHEHUH, XapaKTEepU30BaTh HMX COCTAaB M BaKHEUIINE
CBOMCTBA;  ONpeAeNiaTh  BUIAbl ~ XMMHUYECKHX  CBsI3ei
(xoBaJIeHTHasi, MOHHAsA, METa/NInyecKasi, BOJAOPOHAs), TUIIbI
KPUCTAINTMYECKUX PELIETOK BEIIEeCTB; KIAacCU(UIUPOBATH
XUMUYECKUE PeaKlny;
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I1P6 07. chopMUPOBAHHOCTH YMEHHI MPOBOAUTH PACUETHI 1O
XUMUYECKUM (popMysiaM M YpaBHEHHUSM XUMHUYECKUX PEaKIUi
C HCIOJBb30BaHUEM (PU3MUYECKUX BEJIMYMH, XapaKTEPU3YIOIIHUX
BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, oObemMa
(HOpMaJbHBIC  YCIIOBHS) BEIIIECTBA,
UCTIOJIb30BaTh CUCTEMHBIC XUMHUYECKUE 3HAHUS JIJISI IPUHSTHS

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 AOJKHBI 0TpPAXKaATh B
yacTu:
IPaKAaHCKOT0 BOCIIUTAHUA:

T'OTOBHOCTbH BCCTH COBMCCTHYIO JACATCIIBHOCTD B
HHTCPECCAX I'PAKIAHCKOI'O 06H_I€CTB8.;
YMCHUEC B3aHMO,HCI>'ICTBOBaTL C conrMaJIbHBIMH

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
HKOJIOTHYECKHE ITOCJIE/ICTBHS
JIEHCTBHM, IPEJOTBPALLATD UX.
MeranpeameTrHble pe3yabTaThl J0JIKHbBI 0TPAXKATh:
Osianenue YHHBEPCAJIbLHBIMH y4eOHbIMH
M03HABATEJbHBIMH 1eHICTBUSIMH

B) padorta ¢ nngopmManmeii:
HCIIOJIB30BaTh CpeacTBa

TEXHOJIOTUN B

3HaHUA

HeOIaronpusTHbIE
pEeATPUHUMAEMBIX

MH(OPMaLIMOHHBIX u
KOMMYHHKAIIMOHHBIX peleHnn
KOTHUTHBHBIX, KOMMYHHKaTUBHBIX M OpraHM3allMOHHBIX
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.

IIK 1.5.

B o6mactu rpak1aHCKOTO BOCITUTAHUS:

ITP6 01. chopMHPOBAHHOCTH TPEACTABICHUH: O XMMHYECCKOM
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Ocy1iecTBIATH
TEKYIIYIO
TPYNIUPOBKY U
HTOTOBOE
00o01menne GpakToB
XO3SMCTBEHHOU
JEITEILHOCTH.

- c(OpMHPOBAHHOCTD TpaXTaHCKOU MTO3UITUN
00y4aromerocss Kak akTUBHOTO U OTBETCTBEHHOTO WICHA
POCCHIICKOTO O0IIECTBa;

B3aMMOJICIICTBOBATh  C

HHCTUTyTaMH B COOTBCTCTBUU C HX (bYHKI_[I/IHMI/I u

- YMCHHC connraJIbHbBIMH

Ha3HAa4YCHUEM,
B obGnactu TPYAOBOT'O BOCIIUTAHUA:

- TOTOBHOCTbH K aKTUBHOH NEATENbHOCTH
TEXHOJOTUYECKOM W  COUMAJIIBHOW  HaIpaBJICHHOCTH,
CIIOCOOHOCTH MHHIMUPOBATb, IJIAHUPOBATh u

CaMOCTOATCIIbHO BBITNIOJIHATD TaKYI0 JCATCIbHOCTD,

- WHTEpeC K pa3muHbiM cdepaMm npodeccHoHATBHON
NeSITeIbHOCTH, YMCHHUE COBEpILNATh OCO3HAHHBIN BBIOOP
Oynymeit mpodeccuu U peanu3oBbIBAaTh COOCTBEHHBIC
YKU3HEHHBIE TIJIaHbL;
OBnaneHue YHUBEpPCATbHBIMU y4eOHBIMU
IIO3HABATCIIbHBIMU HeﬁCTBHﬂMHI

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSATEIHHO (GOPMYIUPOBATH U AKTYaIH3UPOBATH

po0bieMy, pacCMaTpUBATh €€ BCECTOPOHHE,

COCTABJISIIOLIEH €CTECTBEHHOHAYYHON KapTHUHBI MHPA, POIH
XUMHUM B TIO3HAHWU SBICHHUW TPUPOJBI, B (HOPMHUPOBAHHH
MBIIUICHUSI W KYJIbTYphl JUYHOCTH, €€ (YHKIMOHAIBLHOM
IPAaMOTHOCTH, HEOOXOJAMMOW Il PEIICHHs] TMPAKTUYECKUX
3a/1a4 M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

IIP6 06. BJIQJICHUE OCHOBHBIMU METOJIaMH HAy4HOIO
MO3HAHUS BEIIECTB M XUMHYECKUX SBJICHUN (HAOIIOJCHUE,
M3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE);

IIP6 07. chopMupoBaHHOCTh YMEHHI MPOBOJIUTH PACUETHI TI0
XUMHYECKUM (DOopMyJiaM B YPaBHCHHSIM XUMHUYECKHX PEAKITHMA
C HCIIOJIb30BaHHEM (DU3WUYECKUX BEIMYMH, XapaKTCPU3YIONTUX
BCIIECTBA C KOJHMYECTBEHHOW CTOPOHBI: ob0beMa
(HOpMallbHBIE  yCIIOBUS) KOJIMYECTBa
UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JIs1 IPUHATUS
pELIeHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsiX, CBA3aHHBIX C

MAacCBhI,

ra3oB, BCIICCTBA,

BELIECTBAMH U UX NIPUMEHEHHEM;
I1P6 10.
HKOJIOTUYECKU LEIeCO00pa3HOro IOBEAECHUS B OBITY H

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIaTh TMpaBUIIA
TPYIOBOM JEATETLHOCTH B IIE€JIAX COXPAaHEHHUS CBOETO
3I0POBbSl M OKPY’)KAIOIIEH MPUPOJHON Cpeabl; YUYUTHIBAThH
ONacHOCTb BO3JICUCTBUS Ha YKUBBIE OpraHU3MBbI
ONpeIeTIEHHBIX MOHMMAasi CMBICI  [OKa3aTess
MpeAesIbHON JOMYCTUMON KOHLIEHTPAIUH.

BCIIIECTB,
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCITUATIIMHBI
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 IJVIAH U CO/ieP:KaHNE TUCHUIIUHBI « XMMHSD)

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(Urypanus 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 toyis BemiecTBa. 3akoH ABoraapo. MomspHbIi 00beM ra3oB. OTHOCHUTENBHAS IIOTHOCTH
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 [Tepuonmueckas |[Ipaktudeckass padora Ne2. «l3ydeHHe NEPHOTMUYECKUX 3aKOHOMEPHOCTEH M HMX B3aUMOCBS3U CO IIK 1.5
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 H3MCHEHHsI CBOMCTB XHMHUYECKHX OJIIEMEHTOB, 00pa3yeMbIX HMH HPOCTBIX 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 PEAaKIUH B TPHPOJE, MPOU3BOJICTBEHHBIX IpoIeccaX M KU3HEACATCIHbHOCTH
OpraHU3MOB).

OK 01

Tema 1.6.
CKOpOCTh  XMMHUYECKUX
peakuuii. XMUMHUYECKOE
paBHOBECHE

Coaep:xxanue yueOHOro MaTepuaJia

CKopocTh peakiiy, €e 3aBUCHUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOJBI PEAruPYIOLIUX BEIIECTB,
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 1.5
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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 IEPOKCHIa BOLOPOJA ¢ IOMOIIbK AMOKCHIA MapraHua H
Katayassl. PeleHne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHU Ha npuMmeHeHue npunnuna Jle-Illarense
JUI HaXOXJIEHUs] HAIPABJICHUS CMEIIEHUS PaBHOBECHs XMMHUYECKON peakuMu M aHaiau3 (hakTopos,
BJIMSAIOIIMX HA CMEUIEHUE XUMUYECKOTO 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, OIpeesieHHe CPEIbl PACTBOPOB BEIIECTB C IOMOUIBIO YHUBEPCAILHOTO
WHAMKaTOpa (KUClas, HeHTpanbpHas, IeJoyHas). 3aaHus Ha COCTaBJICHUE NOHHBIX peakuuii. Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PACTBOPHI, HCMOJb3yeMble B OBITOBOM U
MIPOU3BOJICTBEHHON JESTEbHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 1.5

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 [lepuoanyeckoil cucteMe XUMHUYECKUX dy1eMeHTOB. OcoOeHHOCTH
CTPOEHHS DJIEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue ¢u3nueckue CBONCTBA METaJIOB.
CmiaBel METaIOB. DJIEKTPOXMUMHUYECKUU Psii HANpsSOKEHUH MeTauioB. XHMMHYECKHUE CBOMCTBa
BOKHEUIIINX METAIOB (HATPUM, KaJTU, KaJdbIlUi, MAarHUM, aTIOMHUHHUM, IIUHK, XPOM, JKEJIe30, MEllb) U
ux coenuHeHui. O0mme cnocoOsl MoyyeHus MetTawioB. [I[puMeHeHe MeTaIOB B OBITY U TEXHHUKE

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 1.5
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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 COGHHHGHHﬁ,
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 HEMETaUIOB, OKCHJOB METa/UIOB, HEMETAUIOB M aM(pOTEPHBIX 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. Coaep:xanue yueOHOIro MaTepuaJia 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 YTII€BOAOpO0B. [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 NepepaboTKu

OK 01
OK 02
OK 04
IIK 1.5

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.

@enon. CtpoeHne MoJeKynsl, Gu3ndyeckue U XuMudeckue cpoiicta (enona. TokcuuHOCTh (heHomna,
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. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBHE.

CrnoxHble 3QUpbl KaK NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIponu3 cloxHBIX 3¢GupoB. JKHphI.
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, HAXOXKJICHHWE B TMPHPOJIC 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 KHCIOPOJIOCOICPIKAIINX OPraHUYECKUX COSAMHEHUH

[Tpaktuyeckas pabora Ne9. «Xumuueckue U (GU3NYECKHE CBOMCTBA KHUCIOPOAOCOAEPIKALINX 4

OpPTaHUYECKUX COCTUHECHUSD).

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

Ka4eCTBEHHbIC PEAKLIUU OJHOATOMHBIX CHHUPTOB (OKucieHHe dTaHona okcuaom wmemu  (I1)),

MHOTOATOMHBIX CIHPTOB (B3amMojeicTBUE riunepuHa ¢ ruapokcuaoMm wmenu (1)), ampaerumos

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

KpaxmaJia c H0JIOM), U3y4eHHE CBOMCTB pacTBOPA YKCYCHOM KHUCIOTHI
Pasnen 6. A3oTconepxaiiye opraHudecKkre coeIMHeHus 4
Tema 6.1. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
AMUHBI. AMUHBI: METWJIAMHUH — MPOCTEHUIIMI NpeICTaBUTEb AMMHOB: 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 CBOICTBA OEIIKOB: THAPOIIN3, IEHATYpallHsl, KAYeCTBEHHbIE peaKIMi Ha OEIKH

IMpakTHyecKue 3aHATHSA

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

dusnueckue 1 XMMUYECKHEe CBOMCTBa aMUHOB (PEAaKIIMU ¢ KMCIOTaMH M TOPEHMsI) 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 COCAMHEHUN — MOJIMMEPHU3ALUS U TTOJIMKOHICHCAIIHS.

O3zHakoMjieHHEe ¢ o00pasllaMd MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, Kay4yKOB:
MJIaCTMAacChl  (MOJUATWIICH, MOJUIPONUIICH, MOJUBUHUIXIOPUI, TOJUCTUPON); HATypalbHbId U
CHHTETHYECKHE Kayuyku (OyTaJMeHOBBIN, XJIOPOIPEHOBBI M U30MPEHOBBII); BOJIOKHA (HATypasibHbIC
(xJ710MOK, 1IEpPCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKUE (KApOH U
JIaBCaH)

OK 04
K 1.5

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 IeATEJTbHOCTH YeJI0BEKA

12

Tema 8.1.

XUMHYECKHE
TEXHOJIOTHH

B IIOBCEIHEBHON
u  npodeccruoHambHON
JIeSITENLHOCTH YeJIOBEKa

Coaep:xaHue y4eOHOIro MaTepHuaJia

12

[IpaBuia 5KOJIOTMYECKU 11€JI€COO0Pa3HOro MOBEIEHUS B OBITY M TPYAOBOM AEATENbHOCTH B LIEJSAX
COXpPAaHEHUS CBOETO 30POBbs U OKPYKAIOIIECH IPUPOIHON CPEJIbl, ONACHOCTh BO3JCHCTBUSA HA )KUBbIE
OpPraHu3Mbl OPraHUYECKUX BELIECTB OTICNIBHBIX KJIAacCOB (YIJIEBOJOPOJbl, CIHUPTHI, (DEHOIIBI,
XJIODOPraHUYECKHE TPOU3BOJHBIC, aJbACTUABI U Jp.), IOKa3aTeiab NPEAeNbHO JOMYCTUMOMN
KOHILICHTPALIUU U €r0 UCIIOIb30BaHUE.

Ponp xumuu B o0ecriedeHnH HKOJIOTMYECKOM, SHEPreTUUecKOl U MUIIeBOl 0€3011acHOCTH, Pa3BUTUU
MEIULMHBI, CO3JaHUU HOBBIX MaTepHajoB (B 3aBUCUMOCTH OT BHAA MNpo(ecCHOHANbHOM
NeSITEIbHOCTH), HOBBIX HCTOYHUKOB 3HEPIUU (aJIbTEpHATUBHBIE HCTOYHMKHU HHepruu). Ilonarue o
HAy4YHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUYECKUX peakiuid. [IpenctaBneHust 06 oOIIMX HAyUHBIX
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, KEpaMHUKa, MaTepuallbl i1 DSJIEKTPOHUKHM, HAHOMAaTepuaibl, TEKCTUJIbHBIE BOJIOKHA,
UCTOYHUKU DHEPIHH, OPTaHUYECKUE M MUHEPAJbHBIE yJIOOpEHUS, JEeKAaPCTBEHHbIE U KOCMETHYECKHE
npenapathl, ObITOBask XUMHsI, MaTepHaJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

3amura: I[IpencraBineHue pe3ysiabTaToB pellleHHUs Keilc-3agad B (opMe MHUHM-IOKIAAa (JOMycKaeTcs
UCIIOJIb30BaHUE rpaUUeCcKUX U MPE3CHTAIIMOHHBIX MaTepPHAJIOB)

OK 01
OK 02
OK 04
OK 07
IIK 1.5
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IIpomeskyrounas arrectauus no gucuunjune: UKP, 3ager ¢ onenkoi -

Koncyabrauus -

Bcero 78

[To kaxxmol Teme OMHCBIBAETCA COJEpKaHUE y4eOHOro marepuana (B JHUIAKTUYECKUX EIUHMIAX), HAMMEHOBAHMS HEOOXOIUMBIX
1a00paTOPHBIX, TPAKTUYECKUX U UHBIX 3aHATHA. OOBEM 4acOB OMPENEIIICTCS M0 KaXI0U MO3UIIMHA CTOIOA 3.
*[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE MOXKET OBITh PACHpeNereHo Mo paszjesiaM (TeMaMm) WIM CKOHIEHTPUPOBAHO B
paszneie [pukinaaHo MOIyJIb

B ckoOkax yka3aHO KOJMYECTBO YacOB, BBIJCICHHBIX Ha peau3aiuio NPo(ecCHOHATBbHO OPUEHTUPOBAHHOTO COJEPKAHUS
(TeopeTudeckue 3aHATHsI/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. | Microsoft office 2007 JIULEH3USA

6. | CucTeMbl aHTUBUPYCHOM 3aITUTHI JUTICH3US

nabopatopuu Kacnepckoro

3.2 TH®POPMAILIMOHHOE OBECIIEYEHHUE OBYYEHUA

IlepeyeHb OCHOBHOM M JONOJHUTEJIbHOM JUTEPATYPbI, HEOOXOAUMOI /1JI1 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
npenmnonaraercs nposectu 2 PKT 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 HaOmronenune 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
npohecCuoHaTbHON pazzesiaMm TUCIUIUINHBI
JEATEeIIbHOCTH OneHka caMOCTOATEIIBHO
OK 04. Tema 1.7 BBITIOJTHEHHBIX 3a11aHVHI71
SdeKTHBHO Tema 2.1,2.2 3amura penieHus Kenc- §
B3aUMOJICCTBOBATH U Tema 4.1, 4.2 3aad (¢ yuerom 6}1):[ymen
paboTath B KOJIJICKTUBE U Tema 5.2-5.4 HPO(ECCHOHATLHOIA
Tema 6.1 JeSATEIIBHOCTH )
KOMAHAe BrinonHenue 3aganui
Tema 7.1 ’
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

[K 1.5

OcCyHIecTBIATh TEKYIILYIO
TPYIIUPOBKY i HTOTOBOE
o0obmenue HhaxkToB
XO3SIMCTBEHHOU
NEeSTeTLHOCTH.

Paznen 1 Temsr 1.2, 1.6,
1.7.

Pasnen 2 Temsbr 2.1.
Pazgen 4 Temnr 4.1.
Pasnen 7. Temnr 7.1
Pa3nen 8. Temnr 8.1

4.2 DOPMA HfOME)KYTO‘IHOﬁ ATTECTAIMU CTYIAEHTOB
IO YYEBHOU JUCIHUIIJIMHE

MeToauka npoBeaeHUs 3a4eTa ¢ oueHkoi. [l puMepHbIe BONPOCHI M 3a1aHUA K
3a4eTy ¢ oueHKoi. Kpurepun oneHKH 3HAHNI B paMKaX 3a4€Ta C OLEHKOIA.
DopMa IPOMEKYTOYHOM ATTECTALUM.

®opmbl TPOMEKYTOUHOM aTTeCTallMM IO XHMHH, YCTAHOBJICHHBIE pabOYUM
y4eOHbIM IIaHOM: M KP BBINOJHSAETCS Ha MEPBOM Kypce B KOHIIE IEPBOrO CEMECTpA,
3ayem ¢ oyeHKou CHACTCS Ha IIEPBOM Kypce B KOHLIE BTOPOT'O CEMECTpA.
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B cootrBercTBUM ¢ nencTByromuM B 11on0KeHHEM O TEKyIIEM KOHTPOJE 3HAHUU U
IpOMEXKYyTOUHOM arrectanuu oOyyaromuxcs ¢akyiaprera CIIO B Kypckom T'AY
CTYJICHT, BBITTOJTHUBIIIHMI BCE PyOEKHBIE KOHTPOJIBHBIE TOUYKHU Ha «4» H «5%», MOXKET OBITh
OCBOOOXKIEH OT CIayd 3adeTa C OIeHKoW. EMy mpocTraBisieTcs WTOTOBas OIlEHKAa Ha
OCHOBE Pe3yJIbTaTOB, MMOJYUYEHHBIX Ha PYOEKHBIX KOHTPOJIbHBIX TOYKAX.

Py6exnanie kortposibabie TOuku (PKT) mo mucnurmuHe ompeneseHbl B BUIE IBYX
KOHTPOJIbHBIX pabOT WM TeCTUpPOBaHMS B 1 ceMecTpe W OJHON KOHTPOJHHOU pabOTHI
WJIM TECTUPOBAHMUS BO 2 CEMECTPE.

Ecnu cryneHT He BBINOJIHAET 337aHUsl B paMKax pyOekKHOTro KOHTPOJISI Ha
«XOPOIIO» U «OTIUYHO», TO MPOXOJUT MPOMEXKYTOUHYIO ATTECTALUIO B TPAAUIIMOHHOM
dopme. 3auem ¢ oyenxoii IpeAnoNaraeT OTBET CTyIeHTa Ha 1 BONIPOC U pelIeHHE 3aJauH.
3a4eT ¢ OLEHKOW MPOBOAUTCA Ha MOCJIEAHEM 3aHITUU TO pacnucaHuio. Bo Bpems
IIPOBEJICHUS 3a4eTa C OLIEHKOW Ha MOJIOTOBKY K OTBETY Jaercs He Oosiee 40 MUHYT.
Jlanmee — OMH CTYJIEHT OTBEYAET, OCTAIIbHBIEC TOTOBSATCH.

IIpumepnsbie 3aganus 1 UKP
(OK 01,02, 04, 07, IIK 1.5)
Yacrs 1
Jlna evinonnenus zadanuti 1-3 ucnonwvdytime caedyOwuUll pso XUMUYECKUX 2]IeMeHMOo8s.
Omeemom 6 3ao0anusix 1-3 sensemcs nociedo8amenbHOCmsy Yu@dp, noo Komopvimu
VKA3aHbl XUMudecKkue d1eMenmol 8 OAHHOM Psoy.

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

1. Omnpenenure aTOMbI KaKUX U3 YKa3aHHBIX B PAJTY 2JIEMEHTOB UMEIOT AJIEKTPOHHYIO
KOH(UTI'YpaIMIO BHEIIHETO YHEPTETHIECKOTO yPOBHS ns’Np°,

2. W3 yka3aHHBIX B psATy XUMHUYECKHUX JIEMEHTOB BBIOCPUTE TPH JIEMEHTA, KOTOPHIC B
[lepnoanueckont cucreme xumuueckux 31eMeHToB . M. MenaeneeBa HaxoasTcs B
TJIaBHOM MOATPYTIE OJJHOM rpymiibl. PacnonoxkuTe BEIOpaHHBIE SJIEMEHTHI B MOPSIIKE
OCJIa0JICHHS] HEMETAITUYECKUX CBOMCTB.

3. U3 uncna yka3aHHBIX B PsIy DJIEMEHTOB BHIOEPHUTE JIBa DJIEMEHTA, KOTOPHIE MOTYT
MPOSIBJISATH CTENEHb OKUCIIEHUS +7.

4. V3 mpensioxkeHHOTO MepevyHs BEIOEPUTE ABA COCTMHEHUS, B KOTOPHIX MPUCYTCTBYET
HMOHHAas CBSI3b

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

5. YcraHOBHTE COOTBETCTBUE MEX Ty Ha3BaHUEM BEIIECTBA U KJIACCOM/TPYIITION, K
KOTOpPOMY(-0i1) 3TO BEIIECTBO MPUHAJICIKHUT.

Ha3BaHue BenecTBa Kuaacc/rpynna
a) TUAPOKCHU]T KaJIbIIUS 1) conb kucnas
0) muruapodocdat HaTpUS 2) OKCHUJ OCHOBHBII
B) okcuj azota (V) 3) OKCHI KUCTIOTHBIM
4) ocHOBaHUE
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6. YcTaHOBUTE COOTBETCTBHUE MCKIY CXeMOH p€aKiuyn 1 NIBMCHCHUCM CTCIICHU

OKHCJICHHS a30Ta B HEH.

Cxema peaknuu M3MeHeHne CTeNeHH OKNCJIEHHs a30Ta
a) NH,Cl + CuO = CuCl;+H;0 + N, + 1) ot -3 go +2
Cu 2) oT +5 o +4
0) HNOg3pass)+ Pb = Pb (NOg3), + H,0O + 3) ot 0 1o +5
NO 4) ot +5 o +2
B) NH;+ 0, = NO +H,0 5) or-3 100

7. YcTaHOBUTE COOTBETCTBHUE MCKAY Ha3BaHHUCM COJIKM U €€ OTHOIIICHUEM K IruapoJin3y.

HaszBaunue cosin

OTHoOIIEHHE K THAPOJIU3Y

a) Opomu1 HaTpuUs

0) pocdar xanus

B) XJIOPH]T HATPUS

T) cylIbGhuU ATFOMUHUS

1) rugponus no KaTuoHy

2) rUIpoJIA3 IO AHUOHY

3) ruapoJIi3 O KATUOHY U aHUOHY
4) rusiposIn3y HE NOJIBEPraeTcs

8. YcraHOBHTE COOTBETCTBHE MEXTY (DOPMYJION BEIIECTBA M MPOTYKTaMH,
00pa3yIoIUMHUCS MPHU AIEKTPOIN3€ BOJHOTO paCTBOPA 3TOT0 BEIIECTBA HA MHEPTHBIX

AIEKTpOAaX.
dopmyJia BelecTBa IIpoayKThI 3J1eKTPOJIN3a
a) NaxS 1) Cu, Br;
6) NazPO4 2) CU, O,
B) CuBr; 3) Hz, S
r) AlBr3 4) Hy, O,
5) H2, Br,
6) Al, Br;

9. YcraHoBHUTE COOTBETCTBUE MEXKY YPaBHEHHUEM PEAKIIMH U HATIPABICHUEM

CMCUICHMUS ITOJOXKCHUA
yeesunuenuu 0aeeHus.

XUMHUUYCCKOI'0O paBHOBECUS npu

YpaBHeHUe peakuuun

HanpaBieHnue cMenieHusi XUMH4Y€CKOT0
PaBHOBeCHS

a) ZHz(r) + Oz(r) =2H,0 + Q

6) Fegog(m) + 3CO(F) = ZFE(TB.) + 3CO,
-Q

B) Nogry + 3Ham) = 2NH3) + Q

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

1) cMemaeTcs B CTOPOHY NPOAYKTOB pEeaKIIUU
2) cMellaeTcs B CTOPOHY UCXOAHBIX BEUIECTB
3) HEe IPOUCXOIUT CMEUIECHUSI PAaBHOBECHUS

10.13 npeayioxeHHOro nepeyHs BHEIIHUX BO3JACHCTBUI BhIOEpUTE JBA TUIIA PEAKIUH,
K KOTOPBIM MOKHO OTHECTH B3aUMOJEHCTBHE Meau ¢ xjopuaom kernesa (111).

a) HeoOpaTumas
0) KaTaTuTHYeCKas
B) oOpaTtumas

') reTeporeHHas
1) 3aMeIleHUs
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Yacrp 2
11. K 285 r. PactBopa cynbara HaTpusi ¢ MmaccoBoi noier conu 20 % nodasunu 50 r
aTOM *e comu. OnpeenuTe MacCoBYIO OO COJIM B TIOMyuYeHHOM pacTBope. OTBeT
3aMUIIUTE C TOYHOCTBIO JI0 IECATHIX B Yo.
12. PaccTaBbTe B ypaBHEHUHU KOADOUIIMEHTH METOIOM AJIEKTPOHHOTO OalaHCca, YKaKUTE
OKHCJIUTENh U BOCCTAHOBUTEIIb.
Na:SOz + KMnOs + HSO4 = Na:SO4 + MnSO4 + KoSO4 + HO

13. OcymiecTBUTE NIPEBpAIICHHUS:

C CO CO; KHCOs3 CO, CaCOs COp.. .
14. Kakas macca 25 %-Hoi COISTHOM KUCIOTHI moTpedyeTcs it pacTBopeHus 20 rpaMm
okcuna meau (I1)?

Kpurepuu ounenkn 3Hanunii B pamkax UKP
3auer (MKP) mpoBomuTcs Ha MOCIENIHEM 3aHATUM, HA BBINOJIHEHHUE 3aJlaHUMN
orBoauTCA 60 MHMHYT, IO pe3yJbTaTaM MPOBEPKH CTYAEHT IOJYy4aeT 3a4TEHO, E€CIIU
OLIEHKA «S»-0TJIMYHO, «4»-XOpOIIO WIH «3»-yIAOBJIETBOPUTENBHO M HE 3a4TEHO, €CIHU
pesynbTat UKP «2)»- Hey1I0BIETBOPUTEIIBHO.

Pexomenodyemasn wikana nepeeooa nepeuiHvlX 6a1106 8 NAMUOATLHYIO WKATY

«2» «3In «4» «5»

Menee 5 6-8 9-10 11-13

IIpumMepHbIe BONPOCHI K 32a4YeTy € OLIeHKOM
(OK 01,02, 04, 07, IIK 1.5)

. OcHOBHbIE MOHATUS XuMuUHU. BemectBo. AtoMm. Monekyna. XUMHUUYECKUN 3JIEMEHT.
Annotponus. IlpocTthle M clloXKHbIE BemiecTBa. KadecTBEHHBIH W KOJUYECTBEHHBIN
COCTaB BEIIECTB. XHUMHUYECKHE 3HAaKu U (opmynbl. OTHOCHTENbHBIE aTOMHAs |
MoJIeKyIsipHasi Macchl. KosinuecTBo BemiecTna.

. OcHOBHBIE 3aKOHBI XUMHUHU. CTeXMOMETpUsS. 3aKOH COXPAHEHUS MACChl BEUIECTB. 3aKOH
MIOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHON CTPYKTYpbl. 3aKOH ABOTaJpo U CIEICTBUS
UX HETO.

. Ilepuoguueckuii  3akon J[.M. MengeneeBa. Otkpoitie J[.MI. MeHneneeBbM
[Tepuonuueckoro 3akoHa. [lepuogndeckuii 3akon B popmynuposke J[.1. Menzaeneena.

. [leppognueckas TabnuIa XUMHYSCKHX DOJIEMEHTOB — rpadudeckoe OToOpa)keHue
nepuonyeckoro 3akona. CTpyKTypa MNEpUOAMYECKON TaOJMIBI: TEPUOAbl (Malible U
OoJpITNe), TPYIIIHI (TJ1aBHAS U TOOOYHAS).

. Ctpoenue aroMa u nepuoandeckuid 3axkoH /.M. MenzaeneeBa. ATOM — CJIOKHasl 4acTHIIA.
Snpo (MpoTOHBI W HEUTPOHBI) U INEKTpoHHass oOonouka. W3orombl. CrtpoeHue
AIIEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB MAJIBIX TIEPHUOIOB.

OC0OEHHOCTH CTPOCHHMSI JIEKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB OOJIBIIINX TIEPHOJIOB
(mepexonHbIX 31eMeHTOB). [loHsATHE 00 OpOUTANX. S-, p- U d-OopOUTATH. DIEKTPOHHBIE
KOH(HUTYyparuy aTOMOB XUMUYECKUX DJIEMEHTOB.

CoBpeMeHHass (hopMyJIHpPOBKA TMEPUOAUYECKOTO 3aKOHA. 3HAYEHUE NEPHOTUIECKOTO
3aKOHa M MEPUOJAUYECKON CUCTEMbl XMMHYecKux 3yemeHToB J[.M. MenneneeBa mis
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10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.
21.

pPa3BUTHS HAYKU U IOHUMAHUS XUMUYECKOW KapTUHBI MUpAa.

Nonnas xumuueckass cBsizb. KaTwoHbl, X oOpa3oBaHHe U3 aTOMOB B peE3yjbTare
npolecca OKUCIeHUs. AHUOHBI, UX 00pa3oBaHME M3 aTOMOB B pe3yjbTaTe Mpolecca
BOCCTAHOBJICHUS. MOHHas CBs3b, Kak CBSI3b MEXAY KaTUOHAMU W AHUOHAMM 33 CYET
ANEKTPOCTATUYECKOTO MpUTsHKeHus. Kiaccudukaiiys MOHOB: MO COCTaBy, 3HAKY 3apsja,
HaJUYMIO TUAPATHOM 000si0uku. HMOHHBIE KpHcTauiMueckue pemietkd. CBoHCTBa
BEMIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PELIETKHU.

KoBanentHas xumuueckas CBs3b. MexaHU3M 00pa30BaHUs KOBAJICHTHOW CBS3U
(OOMEHHBIE U JTOHOPHO-AaKLENTOPHBIN). DIEKTPOOTpULIaTeIbHOCTh. KoBajneHTHbBIE
MOJISIpHAss W HENoJspHas CBs3U. KpaTHOCTH KOBAJIEHTHOW CBsi3U. MOJEKYJIIpHBIE U
aTOMHBIE KpHUCTaJUIM4YecKue pemeTrku. CBOWCTBA BEHIECTB € MOJEKYJISIPHBIMU U
ATOMHBIMU KPUCTAJUINYECKUMU PEIIETKAMU.

Meramnuyeckass CBA3b. MeTamumueckas KPpUCTAJUIMYECKash peleTka U MeTauIndecKas
XUMHUYECKas CBsA3b. PU3NUECKHE CBOMCTBA METAJIIOB.

ArperatHble COCTOSHUSI BEIIECTB M BOJOPOJHAS CBA3b. [Bepaoe, KUAKOE U
razoo0pa3Hoe cocTosiHus BenlecTB. llepexon BemecTBa M3 OJHOTO arperaTHoro
COCTOSIHUA B ipyroe. Bonoponnas cBs3b.

HNucniepcubie cucteMbl. llonsitue o gucnepcHoit cucrteme. JlucnepcHas ¢aza u
nucnepcuoHHas cpena. Kiaccudukanuus aucnepcHbix cucteM. IToHsATHE 0 KOJUIOMIHBIX
CUCTEMaX.

PactBopel. PactBopenme. PacTtBopumocTh BemiecTB. HachbllieHHbIE, HEHACHIILICHHBIE,
MEPECHILICHHBIE PACTBOPHI. 3ABUCUMOCTh PACTBOPHUMOCTH T'a30B, KUJIKOCTEW U TBEPIBIX
BELIECTB OT pa3InyHbIX (hakTOpoB. MaccoBas 107151 paCTBOPEHHOTO BEUIECTBA.
DIIEKTPOJIUTAYECKAST JTUCCOLMALMSA. ODJIECKTPOJUTHI WU HEAJEKTPOJHUTHL. MeXaHU3MBbI
BJIEKTPOJIMTUYECKON HCCOLMALIMU JJIsl BEUIECTB C PA3JIUYHBIMH THUIAMH XUMHYECKOUN
CBsI3U. [ MApaTUPOBAHHBIE U HETUPATUPOBAHHBIC HOHBI.

Crenenb 3yeKTponuTHUYECKOW auccouuanuu. CuibHblE M ClIa0ble  AJIEKTPOJIMUTHI.
OCHOBHBIE MOJIOXKEHUSI TEOPUH EKTPOJIUTHUUECKON AUCconrauu. Kucnorsl, OCHOBaHHS
Y COJIM KaK DJIEKTPOJIUTBHI.

Knaccudukarms HeopraHI4ecKuX COSAMHEHUIM U X CBOMCTBA

Kucnotsr u ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOIUTHI, X KIACCH(PUKAINS 110 PA3TUIHBIM
NpU3HaKaM. XHMHUYECKUE CBOWCTBA KHUCIOT B CBETE€ TEOPUU DJICKTPOJUTHYECKON
nucconuari. OcoOEHHOCTH B3aMMOJICHCTBHS KOHIICHTPUPOBAHHOW CEPHOM M a30THOU
KHUCJIOT ¢ MeTayiaMu. OCHOBHBIE CTIOCOOBI TIOJTyYECHHSI KUCIIOTHI.

OcHoBanusg W ux cBoicTBa. OCHOBaHUS KaK JJICKTPOIUTHI, MX KIACCH(PUKAIUS TI0
pa3IMYHBIM NpPHU3HAKAM. XHWMHUYECKHME CBOWCTBA OCHOBAaHHM B CBETE TEOPHUH
AJIEKTPOJIMTUYECKON Aucconrannu. Pas3nokeHne HepacTBOPUMBIX B BOJE OCHOBAHHUM.
OcHOBHBIE cTIOCOOBI TOJTyYEHHS] OCHOBAHUM.

Comu u ux cBoiictBa. Conu Kak 3JeKTpodauThl. Cojin CpelHHEe, KHUCIble U OCHOBHBIE.
XUMHYECKH CBOMCTBA COJIEM B CBETE€ TEOPHM IJEKTPOJUTHUYECKOW JTHCCOLHALUH.
CnocoObl OJTy4eHHsI COJIEH.

I'maponus conen.

Oxcunpl u ux cBoiictBa. ConeobOpasyromue u HecojaeoOpasyromme okcuibl. OCHOBHBIE,
aMm(pOTEepHBIC W KHUCJIOTHBIE OKCHIBL. 3aBHCHUMOCTh XapakTepa OKCHJIa OT CTEMeHU
OKHUCJICHUSI 00pa3yroIero ero Merajia. XMMHUYECKHe CBOMCTBAa OKCHUIOB. [lomyueHue
OKCHJIOB.

33



22.

23.

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

31.

OKHUCAUTENBPHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHp okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIeHHE. BoccraHoBuTeNb W OKUCIEeHHE. MeTol 31eKTpOHHOro OajaHca s
COCTAaBJIEHUS] YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

Ckopoctb xuMuueckux peakiui. I[loHSTHE O CKOPOCTM XHWMHYECKHUX pEaKIHUU.
3aBUCUMOCTh CKOPOCTH XUMHYECKHX pEaKIMil OT pa3iuyHbIX (PaKTOpOB: MPHUPOIBI
pearupyrommx  BENIECTB, WX  KOHIEHTPAalHWHW,  TEMIEPATypbl,  IOBEPXHOCTHU
COIPUKOCHOBEHUS U UCITOJIb30BAHUS KaTaIn3aTOPOB.

OOpatumocTh XUMHUYeCKuX peakiuil. OOpatumbie W HeoOpaTHMblE pEaKIuu.
XUMHUYECKOE PABHOBECHUE U CIIOCOOBI €70 CMEILCHHUS.

Tumpel KpUCTAINIMYECKUX peIETOK. YacTuubpl Jexanme B y3JIaX KPHUCTAUNIMYECKON
pew€Tku. Tun cBsa3u mexay yactuaMu. [Ipumepsl BemecTs. @u3ndeckue CBOMCTBA.
Koppo3us metamioB. XumMuyeckast U 3J1€KTPOXUMUYECKAsT KOPPO3USL.

Mertasuibl TIaBHBIX MOATPYII. MeTallibl MOOOYHBIX MOATPYIII.

DnekTpoin3. XMMHUYECKUE UCTOYHUKH ToKa. [Ipoliecc Ha aHO/IE U HA KaTOAE.

l'anorensl. Haxoxnenue B nmpupoae. CTpoeHHE U CBOMCTBA aTOMOB. | aJIOr€HOBOIOPOIBI
Y TaJIOT€HU/IBI.

Xanbkorensl. Cepa. Haxoxnenne B mnpupoge. I[lomydyeHue kuciopoga M CEpHI.
CepoBo10pO/1, CEPOBOAOPOAHAS KUCIIOTA, CYJIb(UIBI.

['eHeTnyeckass CBA3b MEXKIy KlacCcaMd HEOPTaHWYECKMX M OPraHWYECKUX BEIIECTB.
['eHeTnyeckui psig neMeHTa — MeTauia. [ €HeTUYeCKud psifi 3JIEMEHTa — HEeMETaIlIa.
['eneTnueckuil psii d€MEHTa — MeTajia, KOTOPOMY COOTBETCTBYIOT aM(POTEpHBIE OKCHU/T
Y TUJIPOKCUL.

IIpumMepHbIe 321a4H K 324€Ty € OLEHKOI
(OK 01,02, 04, 07, IIK 1.5)

Ocy1iecTBUTE CIIEYIONINE NPEBPAIICHUS:

CuCl; »>CuOHCI—Cu(OH),—»CuO—Cu(NO3)s.

Hanummre ypaBHeHUs peakuuid.

Ocy1iecTBUTE CIICIYIONINE MPEBPAIICHUS:

FE(OH)g —>FeOHSO, —)FEz(SO4)3 —> FG(NOg)g —>FePOq4

Hanummre ypaBHeHus: peakuuid.

Hanwumure rpadpudeckoe uzoopaxkenue Gopmyssr Ca(HSOy), , Ha3BaHHMEe 3TOM COJH, KaKk
€€ MOXHO TOJIy4YUTh W TMPEBPATUTh B CPEAHIO, HOpMallbHYIO coib? Hanwummre
YpPaBHEHUSI COOTBETCTBYIOIIUX PEAKIIUMN.

YuuteiBas aM(QOTEPHOCTh, HANUIINTE YpPaBHEHHUS PEAKIMA CIIEIYIOMUX OKCHUIIOB C
KHUCIOTOH U menousio: PbO, ZnO, Mn,0;

CocTtaBbTe ypaBHEHUS PEaKIUi, C TOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH CIEAYIOIINE
MPEBpAILICHHUS:

Hanbl cnenytomue okuciasl MetaiioB: CaO, CuO, ZnO, Fe,0O3 , Mn,0O; . Ykazars, kakue
U3 HHUX OCHOBHBIE, KHUCIOTHbie U amdotepHble. Hamucath ypaBHEHHs peakuuid
PACTBOPEHHUSI 3TUX OKHUCIIOB B KHCIJIOTE U LIEIOYH.

Kaxkoe 13 ykazanHbIX BemiecTB OyaeT pearupoBath ¢ KOH?

A|203 , N,Os ,CI’2(SO4)3 , B&(OH)Q , HPO3; , Zn(OH)z, CuO.

Hamummure ypaBHeHUs peakuuii.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

OcymecTBuTh cienyromuid nukia npespamenuii: CaCl, -Ca(NO3),—» CaCO; —»CaO —
C&3(PO4)2.
[TogOepute Mo Ba ypaBHEHHUS B MOJEKYJSIPHOM BHUAEC K KKIOMY U3 MOJIEKYJSPHO-
nonHbIx: Ca?*+ CO3* =CaCO3
CocTaBbTe MOJIEKYJSIPHBIE W MOJIEKYJISIPHO-HOHHBIE YPAaBHEHUS THAPOIU3A COJICH:
Ba(CN), ,CrCls.
[TogOepute 1Mo Ba ypaBHEHHUS B MOJEKYJSIPHOM BHUAE K KKIOMY U3 MOJIEKYJSPHO-
nonHbIx: Cu(OH),+2H* =Cu?" +2H,0.
CocTaBbTe MOJIEKYJSIPHBIE W MOJIEKYJISIPHO-HOHHBIE YPAaBHEHUS THAPOIU3A COJICH:
NazPOq4 ,MgC|2
[TormrapHo cMemanu pacTBOPbl CHEAYIOIMIMX BEHIECTB, HANUIIUTE HWOHHBIE PEAKIUU
obmena: MgCl,+KOH-
CocTaBbTe MOJICKYJSIPHBIE W MOJICKYJISIPHO-UOHHBIE YpPaBHEHHUS THAPOJIU3A COJICH:
N8.2C204 , NH,Br.
[TonGepute Mo aABa ypaBHEHUS B MOJICKYJISIPHOM BHUJAE K KaXJIOMYy W3 MOJICKYJISPHO-
noHHBIX: Fe?t +20H = Fe(OH),].
CocTaBbTe MOJICKYJSIPHBIE W MOJICKYJISIPHO-UOHHBIC YpPaBHEHHUS THAPOJIU3A COJICH:
Ca(CN)z , Cf(NOg)g .
[TormapHo cMemianu pacTBOPBI CIEAYIOIMIMX BEIIECTB, HAMMUIIUTE HWOHHBIE pPEaKIMU
obmena: Ba(OH), + HCl—
CocraBpTe cXeMy HOHHOTO OanaHca u moaoepute kodddurmentsr B peakmuu: HzAsO3 +
KMnQO, + H,SO4—»H3AsO4 + MNSO,4 + K,SO4 + H,0 .
VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOM pEaKIUU.
CocTaBbTe cxeMy 2JIEKTPOHHOTO OanaHca U noadepute KodphumeHTsl K peakuun: KpS
+ KMnQO4 + H,SO4,—-MnSO4+ S + K,SO,4 + H0 .
Kakoe BemiecTBO SIBISETCS OKHUCIMUTENIEM, a KAaKO€ BOCCTAHOBUTENIEM B TpeblaylIe
peakunun?
CocraBbTe cXeMy MOHHOTO OanaHca W moadOepure koddduuuentsl B peakuuu: HCI +
K,Cr,0;—»CrCl; + KCIl + Cl;, + H,0 .
VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU pEaKIUU.
CocraBbTe cxeMy MOHHOIO Oaylanca u moaoepute kKodduiueHTsl B peakuuu: SNSO, +
KMnO, + H2804—>SH(SO4)2 + MnSO, + K,SO4 + H0 .
VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOM pEaKIUU.
CocraBbTe cxeMy MOHHOTO OanaHnca u noadepure KodpGUIIMEHTHI B pEaKIIUU:
Na,FeO, + Cl; +NaOH — Na,FeO, + NaCl + H,O .
YKaXUTE OKUCIUTENIb U BOCCTAHOBUTEIIb B JAHHOW PEaKIUH
OcymiecTBUTH ITUKII IPEBPAILICHUIN:
FE(OH)3—)F82(SO4)3—)FG(NOg)g—)FG(OH)g—)F8203.
3aKOHYUTE YPABHEHHUS CJIECAYIOIINX MMPEBPAILICHHI:
K,0,+KI+H,SO,—
K>0,+KMnO4+ H,SO4—
KBr+ H,S0O,—S0,...
Kl+ H,SO,—H-S....
KCIO3+KNO;—
Pacrnionmoxxure Bemectsa, popmyiibl KoTophix CoHs—NH3, NH3, (CeHs)NH 1 CsHsNH,, B
MOPSIJIKE YCUIICHUSI OCHOBHBIX CBOMCTB. [losicHuTe OTBET.
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26.

217,

28.

29.

30.

Haiinure wmaccoByr0 MO0 TUAPOKCHIA HATpUs B PACTBOPE, MOJIYYEHHOM IIpU
B3aumozeicteuu 0,69 r. Hatpus u 130 mi. BogsI.

B 400 r. 5%-ro pactBopa rumpokcuaa Hatpus nob6aswiu 0,92 r. Hartpus. Berumcnure
MacCOBYIO JOJIO MIEJIOYH B ITOJYYEHHOM PacTBOPE.

JlaHbl 4YeThIpe BEIIECTBA: OUXPOMAT HATpUsA, KOHUECHTPUPOBAHHAS CEpHAas KHCIIOTA,
TUAPOKCUJT uTust, propua kanus. Hanummre ypaBHEHHS YE€THIPEX BO3MOXKHBIX PEAKIIHIMA
MEXKy TUMU BEIIECTBAMH.

JlaHbl BOJIHBIE PACTBOPHI CEPOBOIOPOA, OpoMa, THAPOKCUIA HATPHS, XJIOPHON KUCIIOTHI.
Hanumwre ypaBHEHUS YE€TBIPEX BO3MOKHBIX PEAKIIUNA MEKTY ITUMU BEIIECTBAMH.
Oo6pazen, Hatpus maccoit 0,5 r. momectunu B Boay. Ha HelTpanu3zanuio moixyyeHHOIro
pactBopa u3pacxomoBai S1,1 r. 1,5%-i conssHON KHCIOTBHL. BBlYucauTe MaccoBylO
JI0JTFO HATpHs B oOpasiie (B %).

Kpurtepuu oneHKkH 3HaHHMI B paMKax 3a4€Ta C OLEHKOIA.

[Ipu BbICTABIIEHUM OIICHKM TpENoAaBaTelb PYKOBOJICTBYETCA CIEAYIOIIUMU
KPUTEPUSIMHU:

5 (OTAMYHO) - CTYIEHT TMOKa3biBaeT TIyOOKHEe OCO3HaHHBbIE 3HAHUS TIO
OCBEIIIaEMOMY BOIIPOCY, BJIaJ€ET OCHOBHBIMU MOHSITUSMH, TEPMUHOJIOTUEH; ONEPUPYET
KOHKPETHBIMH 3HAHWSAMH W YMEHHUSMH IO XWMHH, OTBET IIOJHBINA, JOKAa3aTeIbHBIH,
YETKUW, TPaMOTHBIA (BO3MOXHA OJHA HETOYHOCTh, OMHCKA, KOTOpas HE SBISACTCS
CJIEICTBHEM HE3HAHUS WU HEMOHUMAaHUsS y4eOHOro MaTepuana).

4 (Xopomio) - CTYyACHT IOKa3bIBaCT TNIyOOKOE U TOJHOE YCBOCHUE COJICPKAHUS
Marepualia, YMEHUE MPABUIBLHO U JOKA3aTeJbHO H3JIarath MPOTPaMMHBIM MaTepuall.
JlommyckaeT OT/JeNbHbIC He3HAUNTEbHbIE HETOYHOCTH B (JOPME U CTUIIE OTBETA.

3 (YIOBIETBOPUTEIBHO) - CTYJISHT TOHMMAaeT OCHOBHOE COJIep)KaHHe ydeOHOMU
IpPOrpaMMbl, YMEET TOKa3blBaTh MPAKTUYECKOE NPUMEHEHHE TOJYyUYCHHbIX 3HAHUU.
Bmecte ¢ Tem JnomyckaeT OTAENbHBbIE ONIMOKHA, HETOYHOCTH B COJEPKAHUU U
0o(OpMJICHUHU OTBETA; OTBET HEJIOCTATOYHO MOCIEAOBATEINICH, JOKa3aTeJICH U TPAMOTEH.

2 (HEYIIOBJIETBOPUTETHHO) - CTYJIEHT UMEET CYIECTBEHHbIE MPOOEThl B 3HAHUSX,
JIOTyCKaeT OIMMOKK, HE BBIACISACT TJABHOTO, CYIIECTBEHHOro B otTBeTe. OTBET
MOBEPXHOCTHBIN, 0€30Ka3aTeIbHBIH, IOMYCKAIOTCSI PEUEBBIC OLIUOKH.

4.3 OCOBEHHOCTH PEAJIM3ALINY YUEBHOMN TUCHUIIIUHBI «XUMMSI»
JUISI UHBAJIUIOB Y JTUIL] C OTPAHUYEHHBIMHM BO3MOKHOCTSIMA
3JI0POBbS

[Tpu oOyueHuu auIl C OTpaHUYEHHBIMU BO3MOXKHOCTSMU 370POBbSI YUUTHIBAIOTCS
WX UHIUBHIyalbHbICe Ticuxodusmdeckue ocoOeHHocTH. (OOyueHne HWHBAIHIOB
OCYIIECTBIISIETCS TAKKE B COOTBETCTBUU C MHAMBHUAYAIbHON MPOrpaMMOil peabrInTaIiu
MHBAIMA (MPY HAJTUYHH).

Jlnig nun ¢ HapyIIeHWeM ciyxa BO3MOXKHO IpeocTaBleHue yueOHoN nHpopMauu
B BHU3yaJbHON ¢opMe (KpaTKui KOHCHEKT JIEKIMH; TEKCThl 3aJaHHii, HaleyaTaHHbIC
YBEJIMYEHHBIM IIPpUPTOM), Ha ayAUTOPHBIX 3aAHATUAX JIOMYCKAETCA MPHUCYTCTBHUE
ACCHCTEHTA, a TAK)KE CYypAOINEPEBOTUMKOB U TU(IOCYPAOTIEPEBOTUMKOB.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS B IHCbMEHHOM (opme:
00y4aroluiicss MUCbMEHHO OTBEYAET HA BOIIPOCHI, MTMCbMEHHO BBINOJIHSET IPAKTUYECKUE
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3aganus. Jloknazn (pedepar) Takxke MOKET OBITh MPEJICTABICH B TUCbMEHHOH (hopMme, TTpU
3TOM TpeOOBaHUS K COJEPKAHUIO OCTAIOTCSI TEMHU K€, a TpeOOBaHUS K KayeCTBY
M3JIOKEHUsI MaTepuana (MOHATHOCTh, KAUeCTBO PEYH, B3aUMOJICHCTBUE C ayUTOpUEH U
T. JI.) 3aMEHSIOTCS Ha COOTBETCTBYIOILIUE TPEOOBaHMUs, MPEIbSIBISIEMbIE K MTUCHMEHHBIM
paboTtam (kauecTBO O(pOpPMIIEHHUSI TEKCTa U CIHCKA JIUTEPATypbl, TPAMOTHOCTh, HAJTUYHE
WJUTIOCTPAIIMOHHBIX MaTepUAIOB U T.1I.).

[IpoMexyTouHass aTTecTanus Ui JHUIl C HApYHICHUSIMH CIyXa MPOBOJUTCS B
NUCBMEHHOU (opMe, TPH ATOM HCIONB3YIOTCS 0OIIMe KpuTepun oreHuBaHus. [lpu
HEOOXOIUMOCTH BpEMsl MOATOTOBKA K OTBETY MOXET ObITh yBenuueHo. s aui c
HapyLIEHUEM 3pEHUs JOMYyCKaeTCs ay/lMaibHOE MPEOCTaBICHHEe HHPOPMAIIUU, a TaKkKe
UCIIOJIb30BAaHUE HA  ayJAUTOPHBIX  3aHATUSAX  3BYKO3AIUCHIBAIOIIUX  YCTPOMCTB
(muxTOoOoHOB U T.1.). [JomyckaeTcsi MpUCYTCTBHE HA 3aHATUSX aCCUCTEHTA (TOMOIIHUKA),
OKa3bIBAlOUIET0 OOydYalomUMCs HEOOXOAMMYI0 TEXHHUYECKYI0 TOMOIIb. Texyuuii
KOHTPOJIb YCIEBAaEMOCTU oOcyllecTBisgeTcss B ycTHoW ¢Qopme. Ilpu npoBeneHuu
MIPOMEXKYTOYHOM aTTECTAIMH JIJIsl JIUI] C HAPYIICHUEM 3PEHUS TECTUPOBAHUE MOXKET OBIThH
3aMEHEHO Ha yCTHOE cOOEeCceI0BaHUE IO BOMPOCAM.

JIst U] ¢ OTpaHWMYCHHBIMHA BO3MOYKHOCTSIMH 3JI0POBBS, UMEIOIINX HapYIICHUS
OTIOPHO-/IBUTATEILHOTO ammapara, Ha ayIUTOPHBIX 3aHATUAX, a TAKXKE MPU TMPOBEIACHUH
IpOLEAYp TEKYIIEro KOHTPOJIA YCHEeBAEMOCTH U MPOMEXKYTOYHOW aTTECTallMd MOTYT
OBbITb  MPEJOCTABICHBl HEOOXOAMMBIE TEXHUYECKHE CpelCTBA  (MEpCOHAIbHBIN
KOMIIBIOTEp, HOYTOYK WM JPYrod TaJKeT); TOMyCKaeTCs MPHUCYTCTBHE AaCCHUCTEHTa
(acCHCTEHTOB), OKAa3bIBAIOIIETO OOYYaIOIMUMCS HEOOXOAUMYI0 TEXHMYECKYIO MOMOIIb
(3aHATH pabouee MECTO, MEPEABUTATHCS 0 AyJUTOPUH, MTPOUUTATh 3a/aHue, 0POpMUThH
OTBET, OOIAThCSl C MPENoAaBaTesIeM.
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