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1. HACHOPT ITPOT'PAMMBI YUYEBHOM JUCHHUTIIINHBI
Xumus

1. O6saacTh NpUMeHEHUs MPOTPaAMMBbI:

PaGouass mnporpamMma AMCHMIUIMHBI SIBISIETCA 4YacThl0O OCHOBHOM mpodeccnoHanbHOM
oOpazoBarenpHOM  mporpamMmmbl B cooTBercTBUH ¢ @DOI'OC mnmo cmenumanpHoctd  CITO
13.02.133kcrunyaranust 1 0OCITYKMBAHUE SJIEKTPHUUECKOTO M 3JIEKTPOMEXAHHUECKOT0 000PYAOBaHUS
(o oTpacisam).

1.1. MecTo THCHUIUIMHBI B CTPYKTYype npodeccuoHaIbHON 00pa30BaTe/IbHOI MPOrpaMMbl
CHoO:

OObmeoOpa3oBaTenpHas  AUCHUIUIMHA — «XUMHS»  SBISETCd  00SI3aTENIbHOM  4acTbiO
001eo0pazoBaTelbHOrO IHKJIa oOpa3oBareabHOM mporpammbl B cooTBerctBUH ¢ PI'OC CIIO
13.02.130kcrutyaranust 1 0OCTYKMBAHUE SJIEKTPHUUECKOTO M HJIEKTPOMEXAHHUECKOTO 000PYAOBaHUS
(o otpacisam).

1.2. llenu u niiaHUpyeMble pe3y/bTAaThl 0CBOCHHS JHCIUIITHHbI

1.2.1. lleau u 3a7a94 TUCHUILJIMHBI

Copepxanue mnporpamMmbl 0OLIE00Pa30BATEIbHON JIUCUUIUIMHBL «XHUMHS» HANpaBiIeHO Ha
JIOCTUKEHHE CIEAYIOIMIMNX LesIe:

-opMUpOBaHUE CUCTEMbl XUMUYECKUX 3HAHUHM Kak Ba)KHEWIIEH COCTaBISIONIEH eCTECTBEHHO-
HAy4YHOUM KapTHUHBI MHPA, B OCHOBE KOTOPOH JIeKATKIIIOUEBbIC MOHATHS, (DyHIaMEHTAIbHbIC 3aKOHBI U
TEOpUU XMMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOGHUE M MOHUMAHHUE CYIIHOCTH JOCTYIHBIX 00001IeHui
MHPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBIICHUS;

-popMupoBaHHEe U pa3BUTHE MPEJICTABICHHM O HAay4yHBIX METOJaX IIO3HAaHWUsS BEIIECTB U
XUMHAYECKHX PEaKIHid, HEOOXOAUMBIX JUIS PUOOPETEHHUS YMEHHI OPHEHTUPOBATHCS B MUPE BEUIECTB
Y XMMUYECKHUX SIBJICHUH, UMEIOIIHUX MECTO B IIPUPOJE, B IPAKTUYECKOU U IIOBCETHEBHON KU3HU;

-pasBUTUC YMGHI/Iﬁ U CIIoco0oB JACATCIIBHOCTH, CBA3AaHHBIX C Ha6J'IIOI[€HI/IGM U O0BICHCHUEM
XUMHYCCKOT'O OKCIICPUMCHTA, C06J'IIOI[6HI/I6M IIpaBUJI 0e30I1acHOr0 O6paIlIeHI/ISI C BCIICCTBAMMU.

33}13‘11/[ AUCHHUIIJINHBI

1) c(OopMHpOBATH MOHMMAHUE 3aKOHOMEPHOCTEN NMPOTEKAaHUsI XUMUYECKUX MPOLECCOB U
SBICHUM B OKpYXalolled cpeae, LEJOCTHOW Hay4HOW KapTHHBl MHpA, B3aUMOCBS3M W
B3aMMO33aBMCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJbI HEOPraHMYECKUX U OPraHWYEeCKHX BEIIECTB,
YpaBHEHUSI XUMUYECKHUX PEaKUi, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX
JKCIIEPUMEHTOB,

3) c(OpMHPOBATH HABBIKM MPOBEIEHUS MPOCTEUIINX XHMHUYECKHUX HKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM € COOJIIOJICHHEM MpaBMil 0e30MacHOro OOpalleHusl ¢ BeleCTBaMU M J1aOOpaTOPHBIM
000pynOBaHUEM;

4) Pa3BUTh YMEHHs HCIIOJIb30BaTh MH(OPMAIIMI0 XUMHUECKOT0 XapaKTepa U3 pazIHuHBIX
HMCTOYHUKOB;

5) copMHpOBAaTH YMEHHs TPOTHO3UPOBATH MOCIEACTBHS CBOEH JEATENIBHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IPOLIECCOB;

6) copMHpOBaTh TMOHUMAHUWE 3HAYUMOCTH JOCTH)KEHHUH XMMHUYECKOH HaykKu U
TEXHOJIOTHH /I Pa3BUTHsI COIMAILHON U TIPOU3BOJICTBEHHOM cep.



1.4. PexomeHayeMoOe KOJIUYECTBO YACOB HA OCBOEHHE MPOrPAMMBI I CHHIJIMHBI:
13.02.11  TexHuyeckass  OKCIUTyaTtalds H  OOCHYKMBaHUE  JJICKTPUYECKOTO  H
3JIEKTPOMEXaHHUECKOT0 000py10BaHMsl (110 OTPACIIsAM): MaKCUMallbHasl yaeOHast Harpy3ka - /2 Jaca..



1.5. Ilnanupyemble pe3yabTaThbl 0OCBOCHHSA 0011e00pa3oBaTe1bHOM AUCcHMILUIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe®@I'OC COO

O01mme KOMIEeTEHINHU

IInanupyemsle pe3yabTaThbl 00y4eHHS

Oo0mue

I[I/ICIII/IHJII/IHapHLIe

OKO1. Bsibupare crocoObl

pelieHus 3a1a4
npodeccnoHanbHOM
NEeSATEeIbHOCTH
MIPUMEHUTETBEHO K

Pa3iINIHBIM KOHTCKCTaM

JInyHOCTHBIE Pe3yJIbTATHI JOJIKHBI OTPAXKATH B
YacTH:

TPYAOBOI0 BOCIIMTAHMSA:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTh K AaKTHUBHOW JESATCIILHOCTH
TEXHOJOTHYECKOMN 31 COIMATBLHOU
HAINPaBJIICHHOCTH, CIOCOOHOCTh WHHIIMUPOBATH,
IUIAHUPOBaTh M CaMOCTOSITENIHO  BBIMOJHSTH
TaKyIo JCSITeILHOCTD;

- -MHTEpEC K pa3IMIHBIM
npodecCHOHATEHOM IeATEITPHOCTH.
Ogyagenne yHMBepCaJIbHBIMU Y4eOHBIMH
NMO3HABATEJIbHbIMHU AelCTBUSIMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHS:

- CaMOCTOSITEIIBHO (dhopMynpoBaTh u
aKTyalu3upoBaTh MpoOJIEMy, paccMaTpUBaTh e€e
BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBIH MPU3HAK
WJIM OCHOBAHMSI JUISI CPAaBHEHUS, KJTACCU(DUKAIIMH U
0000IIECHMS;

- OTIPE/ICIIATh IIeTTU JeATCIIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTUKECHHUS,

- BEISIBIISITH 3aKOHOMEPHOCTH "
MIPOTUBOPEUUS B PACCMATPUBACMBIX SIBICHUSX;

- BHOCHTh KOPPEKTHUBBI B JICATEIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;
-pa3BUBaTh KPEaTUBHOC MBIIIJICHUE TIPH PEIICHUN
KU3HEHHBIX TTPOOIEM

6) 6a30BbIe HCCJIENOBATEIbCKIE TEHCTBHA:

chepam

JAucuunjnHapHbie pe3yJabTaThl JOJKHbI OTPAXKATh:

- c(hopMUPOBAHHOCTH MPEJICTaBICHUM: 0 XHUMHYECKOH
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMHH B
MO3HAHUM SIBJICHUA TPHUPOABI, B (POPMHUPOBAHWUU MBIIUICHUS H
KyIbTYpPbl ~ JUYHOCTH, €€  (YHKIHOHAIBHOH  T'PaMOTHOCTH,
HEOOXOAMMOM JIJIsl PEIICHUs] MPAKTHYECKUX 3a7a4 U SKOJOTUYECKH
000CHOBAaHHOTO OTHOLIEHHS K CBOEMY 3J0POBBI0 U MPUPOTHOM
cpene;

- BJAJEHUE CUCTEMOM XUMHUYECKUX 3HAHUU, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIIME  TOHATHA (XUMHUYECKHH DJIEMEHT, aTOM,
SIIEKTPOHHAss 000JI0YKa aroma, S-, p-, O-3JEKTPOHHBIC OpOHTAIM
aTOMOB, HOH, MOJIEKYJIa, BAJEHTHOCTb, 3JEKTPOOTPULIATEIIBHOCTD,
CTENEHb OKHCIICHUS, XUMUYECKas CBS3b, MOJb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, YIIICPOJHBIN CKeneT, (pyHKIHMOHAIbHAS TpyIIa,
paguKai, W30MEpPUs, HU30MEPBL, T'OMOJOTHMYECKUM PAL, TOMOJIOTH,
YIJIEBOAOPOABI, KHCIOPOA- H  a30TCOAECPKAIIUE COEAUHECHUS,
OMOJIOTUYECKH AaKTUBHBIE BeIlecTBa (YrJIeBOMBI, >KUPBI, OENKH),
MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCMHEHMS, KpPUCTAUINYECKAss PELIETKA, THUIBI XMUMUYECKUX
peakuuii (OKHCTUTENIBHO-BOCCTAHOBUTEIIBHBIE, IK30-1
SHAOTEPMHUYECKHE, peaKkIuu HOHHOro  oOMeHa),  pacTBOp,
3JIEKTPOJIUTHI, HEJIEKTPOJIUTHI, IEKTPOJIUTHYECKAS IUCCOIMALINS,
OKHCIIMTENb, BOCCTAHOBUTEIb, CKOPOCTH XUMHUYECKOW pEaKUuH,
XUMHUYECKOE PAaBHOBECHE), TEOPHH U 3aKOHBI (TEOPHUS XUMHUUYECKOTO
cTpoeHus opranmueckux BemiectB  A.M.bytnepoBa, Teopus
AIEKTPOIUTUYECKON AUCCOIMalnM, mnepruoandeckuid 3akon J[.M.
MeHnneneeBa, 3aKOH COXPAaHEHHMS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUHU, (PAKTOJIOTHYECKUE CBEIACHUS O
CBOMCTBAxX, COCTaBE, IMOJYyYEeHWH W OE€301aCHOM HCIOJIH30BAHUU
BOKHEUIIINX HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JAESATETbHOCTH YETIOBEKA;




-BJIAJICTh HaBBIKAMHU Y4eOHO-MCCIICI0BATEIbCKOM
M TIPOCKTHOH  JEATEJIbHOCTH,  HABBIKAMH
paspereHus mpoodieM;

- BBISBJISITH MIPHYMHHO-CIICJICTBEHHBIC CBA3U
U aKTyaJH3upOBaTh 33/a4y, BbIIBUTATh IMIIOTE3Y
(S5 peuicHus, HaXO0dUuTh APTryYMCHTHI JJIA
JI0Ka3aTeIbCTBA CBOMX YTBEP)KACHHUH, 3a1aBaTh
[apaMeTphl U KPUTEPUU PELICHUS,

- aHAJIM3MPOBATh TIOJIyYCHHBIE B 3aJa4d
PE3YJIbTATHI, KPUTHYECKH JIOCTOBEPHOCTb,
IIPOTHO3UPOBATH HOBBIX YCIIOBUAX,
- YMETh IIEPEHOCUTH
MO3HABATEIbHYIO W  IPAKTHYECKYIO
KU3HCACATCIIBHOCTH.

3HAHUA B
oOJactu

- YMCTb BBIABJIATH XAPAKTCPHBIC IMPU3HAKKW W B3aUMOCBA3b
U3YYEHHBIX MOHATHM, NPUMEHSITh COOTBETCTBYIOIIUE IMOHATUSA NpPU
ONMCAaHUU CTPOEHUS M CBOMCTB HEOPraHWYECKUX U OPraHMYECKHUX
BELECTB U UX IPEBPAILECHHUH; BBISBIATH B3aUMOCBS3b XMMHUYECKUX
3HaHUI c MOHATUAMU u IIPEICTABICHUSIMU OPYruX
CCTCCTBCHHOHAYYHLIX IPEAMCTOB,

- YMETh HCIIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKHX COEIMHEHUU
MEKIYHApOAHOTO COK3a TEOPETUYECKOM M NPUKIAJHOW XUMHH M
TpUBHAJIbHbIE HA3BaHMsI BAXKHEHIIMX BEIIECTB (ITUJICH, allETHIICH,
rIMluepuH, ¢eHod, ¢GopManbaerua, YKCyCHas KHUCJIOTa, TIWIUH,
YrapHbI Ta3, YIVIEKUCHBIA Tra3, aMMHakK, TramieHas HW3BeCTb,
HeraiieHas: W3BeCTb, MHUThEBas coJa M JAPYTUX), COCTaBIATh
(hopMyIIbI HEOPTraHUYECKMX W OPTaHUYECKUX BEIECTB, YPABHCHHUS
XUMHNYCCKUX peaKHI/If/'I, OOBICHATL HX CMBLICJI; TOATBCPKAATH
XapakTepHble XUMHYECKHE CBOWCTBA BEUIECTB COOTBETCTBYIOILUMHU
JKCIEPUMEHTAMU U 3aIIACAMM YPABHEHUIM XUMHUYECKUX PEAKIIUiA;
-YMCTb YCTaHaBJIMBATb MPUHATJICKHOCTD HU3YUCHHBIX
HEOPraHWYECKUX W OPraHUYeCKUX BEUIECTB K OIPEICICHHBIM
KJaccaM M TpyIIaM COEIWHEHWM, XapaKTepU30BaTh HX COCTaB M
BLKHEMIIME CBOMCTBA; OINPENEIATh BHUIAbI XUMHUYECKHX CBS3EU
(koBaneHTHAsl, WOHHAs, METAJUIMYECKas, BOJOPOJHAs), THIIBI
KPUCTAJUIMYECKUX pELIETOK BEILIECTB; KJIacCU(PUITUPOBATH
XUMHYCCKUC PCAKIINH,

- yMeTh TMPOBOAUTH pacueThl MO XUMHYECKUM ¢dopMyaam U
YPaBHCHUAM XUMHUUYCCKUX peaxunﬁ C HUCIIOJIB30BaHUECM (1)I/ISI/ILIGCKI/IX
BEJIMUMH, XapakTEPU3YIOIIMX  BEUIECTBA C  KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbBIE YCIOBHS) ra30B, KOJINYECTBA
BEIIECTBA; MCIIOJIb30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUSA JJIA
IIPHUHATHA peH_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTyalUAX,
CBSI3aHHBIX C BEIIECTBAMM M HMX NPUMEHEHHEM  BaMH M HX
IIPUMCHCHUCM.

OK 02. HUcnionb3oBarth
COBpEMEHHBIC CpeacTBa
ITOMCKA, a”aan3a u

JInyHOCTHBIE pe3y/IbTaThl A0JKHbI OTPAKATH B
YacTH:
HeHHOCTH HAYYHOI'0 MO3HAHMA:

JAucuunjanHapHbie
OTPAXKATh:
-BJIQJIEHUE OCHOBHBIMM METOJAaMHM HAYYHOI'O ITO3HAHUs BELIECTB WU

(mpeaMeTHBIE)  pe3yJbTaTbl  JOJAKHBI




MHTEpIpEeTauu
uHpopMauu
nH(pOPMALOHHBIE
TEXHOJIOTUU
BBITTOJTHEHUS
npodeccnoHaTBEHOMI
IEATeNbHOCTH

ISt
3a1a4

-c(hopMUpPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAayKH M OOLIECTBEHHOW MPAKTHUKH,
OCHOBAaHHOI'O Ha Juasnore KYJbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO0 MecTa B
MIOJIMKYJIBTYPHOM MUDE;

-COBEPILIECHCTBOBAHKE S3BIKOBOM M UYMUTATEIbCKOU
KYJIbTYpPBbl KaK CPEJCTBAa B3aUMOACUCTBUSA MEKIY
JIFO/IBMU U TTIO3HAHUS MUPA.

MertanpeaMeTHble  Pe3yJbTaThl JOJIZKHBI
O0TPa’KaTh:
OBiajgeHne  yYHHBepPCAJIbHBIMM  y4eOHBIMH

MO03HABATEJILHBIMH J1elCTBUSIMU:

padora c undopmanueii:

-BJIQICTh HABBIKAMHU TOJYYCHHUs WHPOpPMALUU M3
UCTOYHHUKOB PAa3HbIX THIIOB, CaMOCTOSITEIbHO
OCYILECTBIIATh MTOUCK, aHAJINU3, CUCTEMATU3ALUI0 U
MHTEpHpeTaluio UH(POpMALMK Pa3InYHbIX BUIOB
1 (GopM Ipe/ICTaBICHNUS;

-co371aBaTh TEKCThl B PA3IMYHBIX Qopmarax ¢
y4eTOM Ha3HauyeHUs WH(QOpMaluu H IEIeBOH
ayAUTOpUH, BBIOMpas ONTUMAIbHYIO (QopMy
MIPEJICTaBIICHNUS U BU3yaTH3alUH;

-OLICHUBAaTh  JOCTOBEPHOCTb,  JIETHTUMHOCTh
uHpOpMAIMK, €€ COOTBETCTBHE IIPABOBBIM U
MOpPaJIbHO-ITUYECKUM HOpMaM;

-BJIQICTh HABBIKAMU PACIIO3HABAHUS M 3aIlUTHI
uHpopmanuy, HHOOPMAIMOHHON Oe30MacHOCTH
JMYHOCTH.

XUMHAYECKUX SIBIICHUH (HAOMIOJeHNe, W3MEpPEHHE, HSKCIEPUMEHT,
MOJICIIUPOBAHUE);

- ¢()OPMUPOBAHHOCTb YMEHUI MPOBOAUTH PACUETHI O XUMHYECKHM
dbopMyiiaM U ypaBHEHHSIM XUMHYECKHX PEAKIMA C MCIIOIb30BAaHUEM
buznyecKkux  BEJIMYMH,  XapaKTePU3YIOIIMX  BellecTBa  C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMabHBIC YCIIOBUS)
ra3oB, KOJIMYECTBA  BEILECTBA;  HCIOJIb30BaTh  CHUCTEMHBIE
XUMHUYCCKUC 3HAHUA JI1 HNPUHATUA pemeHHﬁ B KOHKPCTHBIX

JKU3HEHHBIX CHUTYyallUAX, CBS3aHHBIX C BEUIECTBAMU M HX
MIPUMEHEHUEM;
-chOpMHpPOBAaHHOCTE ~ YMEHHWM  IUIAHUPOBATh W BBIIOJHATH

XUMUYECKUH 3KCIEPUMEHT (IIPEBpAILLEHUs] OPraHUYECKUX BEIIECTB
IIPM HAarpeBaHUH, IOJYyYEHHE HTUIEHA W HM3YYEHHE €ro CBOMCTB,
KAUECTBEHHBIC pEaKkIMM Ha aJbACTHIBI, KpaxMmall, YKCYCHYIO
KHCJIOTY; J€HaTypauusi OEJIKOB IPU HarpeBaHUM, LIBETHBIE PEAKIIUU
0€JIKOB; MPOBOJUTH PEAKLMU HOHHOrO OOMEHa, OMpeAessATbh Cpeny
BOJIHBIX PacTBOPOB, KaU€CTBEHHbIE PEaKU Ha Ccylbdar-, KapOoHaT-

n XJIOpUua- AHHOHBI, Ha KaTHuOH AMMOHUA, peuiaTb
OKCIICPUMCHTAJIbHBIC 3aga4un o TEMaM «MeTabsn u
((HeMeTaJ'IJ'ILI») B COOTBCTCTBHUH C mpaBUJIaMn TCXHHUKHU

Oe3omacHOCTH TpU OOpallleHuu C BEHIECTBAMHU U JIaODOpaTOPHBIM
o0OpyJOBaHUEM;  TPEJACTABIATh  pPE3yAbTaTbl  XUMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3aluCH YpPaBHEHHH COOTBETCTBYIOIIUX
peakuuit 1 GopMyIUpOBaTh BHIBOJbBI HA OCHOBE 3TUX PE3YyJIbTATOB;
-cOpMUPOBAHHOCTh ~ yYMEHHUS  aHAIM3HPOBATH  XUMHUYECKYIO
UHQOPMALIMIO, MOJIY4YaeMyl0 M3 Pa3HbIX MCTOYHHMKOB (CpEICTB
MaccoBoi uHpopMaluu, cetb UHTEpHET U 1pyrue).




OK 04. D¢ppexruBnO
B3aNMMOCHCTBOBAThH 1
paboTaTh B KOJUICKTHBE U
KOMaHIe

JIMYHOCTHBIE Pe3yJIbTATHI J0JKHbI OTPAXKATH
B YaCTH:

rPaKIAHCKOTr0 BOCIIMTAHUSA:

-TOTOBHOCTh BECTH COBMECTHYIO JIEITEILHOCTh B
HWHTEpecax TPaXkJIaHCKOTO OOIIECTBa;

-yMEHHE B3aUMOJECHCTBOBATh C COLHAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBUM C UX (YHKIHSIMHU
Y Ha3HAYCHHEM.
MetanpeamMeTHble
OTPAXKATH:
OBJ1aieHUe YHUBEPCAJIbHBIMHA
KOMMYHUKATUBHBIMU 1eCTBUAMM:

0) coBMecTHasI 1eATeJIbHOCTD:

- TOHHMMAThb W UCIHOJIb30BaTh MPEUMYLIECTBA
KOMaHJHOW ¥ UHJIMBUyaJIbHOU paboThI;

- MPUHUMATH 1EJIU COBMECTHOU JIESATEIHHOCTH,
OpraHU30BBIBATh U KOOPJAUHUPOBATH JICUCTBUS IO
€¢ JOCTIDKCHHIO. COCTaBIITh IIIaH JICHCTBHI,

pe3yJbTaThbl HOJIKHBI

pacmpenenarb  poad € y4eTOM  MHEHUU
YYaCTHUKOB 00CYXJIaTh PE3yNbTaThl COBMECTHOM
paboTHI;

Osaanenue YHUBEPCAJIbHBIMHA

PeryisiTHBHBIMH 1CHCTBUSIMH:

r) NPpUHATHE ce0s M APYTUX JI0JeH:

- NPUHUMATh MOTHUBBI M apIyMEHTBI APYTUX
JIOJEH NIpU aHAJIN3€ PE3YJIBTATOB EATEIbHOCTH;

- -IPU3HABaTh CBOE MPABO U IMPaBO JAPYrHX
JIIOZICH Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C
MIO3ULIMH IPYrOro YEJIOBEKA.

JAucuumuimHapHble  (IpeaMeTHbIE)  Pe3yJbTaTbl  JOJKHBI
0TPAXKATH:
- copMHpPOBAaHHOCTH YMEHHWH TIUIAHUPOBATh U  BBINOJHSITH

XUMHYECKHH SKCIIEPUMEHT (TpeBpallleHusi OPraHUYECKUX BEIIECTB
OpU HarpeBaHUM, NOJyYEHHE STWICHA U H3yYEHUE €ro CBOMCTB,
KaueCTBEHHBbIC pEaKIMUd Ha ajJbJCTUJIbl, KpaxMmal, YKCYCHYIO
KHUCJIOTY; J€HaTypalus OENKOB MpU HArpeBaHUU, LIBETHHIE PAKIIUU
0€JIKOB; MPOBOJMTH PEAKIIMM HOHHOTO OOMEHA, ONPEIENSATh Cpeay
BOJIHBIX PACTBOPOB, KAUECTBEHHbIE peaklUuu Ha cynbdar-, kKapOoHaT-

U XJOpPUA-  AaHHOHBl, Ha  KaTUOH  AaMMOHMs;,  peIIaTh
JKCIIEPUMEHTAJIbHBIE  3ajaud 1o  TeMaM  «Meramwiel» W
«Hemeramnbl») B COOTBETCTBUM C  IpaBWIaMU  TEXHUKHU

0e30MacHOCTH TpHU OOpallleHWHu C BeHIeCTBAMH U J1a0OpaTOPHBIM
00OpyIOBaHUEM;  MPEIACTABIATH  PE3yJAbTaThl  XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amuch YpaBHEHUU COOTBETCTBYIOLIUX
peakimii ¥ GOpMyYJIMPOBAThH BHIBOJIBI HA OCHOBE ATHUX PE3YJIbTaTOB.




OK 07. CopneiicTBOBaThH
COXPaHEHHIO OKPY>KAIOIIEH
Cpebl, pecypcocOepeKeHHUIO,
MPUMEHSTH 3HAHUS 00
W3MEHCHHHU KIIMMATa,
MPUHITUITBI OEPEHKITUBOTO
MPOM3BOJICTBA, Y3 (HEKTUBHO
JIECTBOBAThH B
Ype3BBIYAIHBIX CHUTYAIUSIX

JIMYHOCTHBIE Pe3yJbTAThI JA0JKHbI OTPAXKATH
B YaCTH:

IKOJIOTHYECKOT0 BOCIIMTAHUSA
-c()OPMHUPOBAHHOCTh SKOJIOTHMUECKON KYIbTYpHI,
[TIOHUMAaHHUE BIIUSHUS COLMAIIBHO-D)KOHOMHYECKUX
MPOLIECCOB  HA  COCTOSIHME  NPUPOAHOU U
COLIMAJILHOW CpeJbl, OCO3HAHUE TIJI00ATBLHOTO
XapakTepa dKOJIOTUIECKUX MPOOIeM;
-IUIAHUPOBAHUE U OCYULIECTBIICHUE JCHCTBUN B
OKpY’Karollled cpelie Ha OCHOBE 3HaHUs LeJei
YCTOMYMBOTI'O Pa3BUTHS YEJIOBEUYECTBA;

-aKTUBHOE HEINpUATHE JEHUCTBUM, MPUHOCIIINX
BpEIl OKPYXKAIOUIEH CpeNE;

-yMEHUE TPOTHO3UPOBATH  HEOJIArONMpPUATHBIC
3KOJIOTUYECKHUE TMOCIEACTBUS MPEATPHUHUMAEMBIX
JEWCTBUI, IPEIOTBPAILIATD UX.

MertanpeaMeTHble  pe3yJbTaTbl  JIOJAKHBI
0TPa’KaTh:
OBiajgeHne  yHHMBEPCAJBHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMHU 1elCTBUAMMU:

B) pa0orta ¢ nHpopManHeN:

-MCIIONIb30BaTh CPEACTBA HMH()OPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOIOTHI B pEeIICHUN

KOTHUTHUBHBIX KOMMYHHKAaTHUBHBIX )51
OpPraHW3alMOHHBIX  33/a4 €  COOJIIO/ICHHEM
TpeOoBaHMI SPrOHOMHKH, TEXHHUKH
0€30I1aCHOCTH, THUTHEHBI, pecypcocOepekeHus,
NpPaBOBBIX W  OITHYECKUX HOPM, HOpPM W

MH()EKIMOHHONW 6€301aCHOCTH.

JAucuumuimHapHble  (IpeaMeTHbIE)  Pe3yJbTaTbl  JOJKHBI
0TPAXKATH:
- c(hOpMUPOBAHHOCTH MPECTABICHUN: 0 XUMHYECKON

COCTaBJISIONICH €CTEeCTBEHHOHAYYHOW KapTHHBI MUPA, POJIM XUMHH B
NO3HAHWU SIBJIEHUH TNpHUPOABI, B (OPMUPOBAHMHM MBIIUICHUS U
KyJAbTYphl ~ JIMYHOCTH, €€  (YHKIMOHAIBHON  TI'paMOTHOCTH,
HEOOXOIMMON /sl PEIICHHUs MPAKTHYECKUX 337ad U 3KOJIOTHYECKH
00OCHOBaHHOTO OTHOILIEHHS K CBOEMY 3[0POBBIO U MPUPOIHOMN
cpene;

- cpOopMUPOBAHHOCTh YMEHHH COOJIIONATh TpaBHiIa IKOJIOTHYECKH
1eJIECO00PA3HOr0 MOBEACHUSI B OBITY U TPYIOBOW JESTEIBHOCTH B
IeJSIX COXPAHEHHS CBOETO 3JI0POBbS M OKPYXKAIOIIEH NPHPOJHOM
CpCabl; YYUTHLIBATH OIIACHOCTH BO3IIGI7[CTBPI$I Ha KMBBIC OpPraHU3MBbI
OIPEICTICHHBIX BEIECTB, MOHUMAsi CMBICI MOKa3aTelsl MpeelbHOM
ﬂOHYCTHMOﬁ KOHLCHTpPAIUH.




2. CTPYKTYPA U COJIEPXKAHUE OBILIIEOBPA3OBATEJILHON JJUCIIUITIVHBI

«XUMUA»

2.1. O6beM TUCIUIUIMHBI U BUJIBI Y9eOHOU paboThI

Bug yae6HOi1 paboThI

O0BeM B gacax

O06BeM 00pa3oBaTEeNLHON MPOTPaMMbI AUCIUILTAHBI 72
B T.U.

OCHOBHOE COJIep)KaHNE 64
B T. U.:

TeopeTudyeckoe o0ydeHue 28
MPaKTUUECKUE 3aHITHS 28
mabopaTOPHBIC 3aHITHS 6
[TpodeccrnoHambHO-OPUEHTUPOBAHHOE CO/ICPIKAHHE 5
(comepkaHUETIPUKIAJHOIO MOYJIS)

B T. U.:

TeopeTHYecKoe 00yUeHne 4
MPAKTUYECKUE 3aHATUSA 4
[IpomexyTrouHas atTectanus (quddepeHINPOBaHHbBIN 3a4eT) 2




3. TemaTu4ecKUii NJIaH U coepKAHUE TUCHUILIMHBI

HaumenoBanue Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U POogecCHOHATbHO-OPHEHTHPOBAHHOE), O0bem ®opmupyemble
pa3/ieJioB M TeM J1a00paTOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOY/Ib 4acoB KOMIeTeHIIHH
1 2 3 4
OCHOBHOE coIep:KaHHe 64
Pa3zjnen 1. Teopernyeckue 0CHOBbI XUMHU 26
Tema 1.1. OcnoBHble | Conep:xanue y4eOHOro MaTepuaJia 4 OK.01
XUMHAYECKHE TIOHATHS | XUMUYECKUHA 3JeMeHT. AToM. Slapo aroma, U30TONBL.  JJNEKTpOHHAs  00O0JOYKa. 2
U 3aKOHBI, CTpPOCHHE | DHEPreTUYEeCKUEe YpPOBHH, WOAYPOBHHU. ATOMHBIE opOuTamu, S-, P-, d- DIEMEHTHI.
aToMOB  xuMHU4ecKuX | OcCOOEHHOCTH pachpeeNieHusl 3JIEKTPOHOB IO OpOUTAIIM B aToMax 3JIEMEHTOB IEPBBIX
3JIEMEHTOB YeThIpeX NepUoJIOB. DIEKTPOHHAs KOHPUTrypauus aToMoB. OCHOBHbIE XMMUYECKHE 3aKOHBI.
IIpakTnyeckoe 3anaTHe Nel. «OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI B XUMHUH U PACUETHI 110 2
YPaBHEHUSIM XUMUYECKUX peaKuil»
Conep:kaHue NPaKTHYeCKOro 3aHsATHA: OTHOCUTEIbHAsI aTOMHAsI U MOJIEKYJISIpHAsT MAcChl.
Monspras macca. KonmuectBo BemiectBa. MaccoBast 70i1s BellecTBa. 3aKOH ABOTafpo.
Mounsipablii 00beM Ta3oB. OTHOCUTENbHAs IUIOTHOCTh ra30B. PacueTsl 1O ypaBHEHUSM
XUMHUYECKHUX peaKkluil ¢ UCIIOJIIb30BAaHMEM MAacCOBOM J0JM BELIECTBA, 00beMa (HOpMaslbHbIE
yCJIOBHS) Ta30B, KOJMUYECTBA BEIIECTBA.
Tema 1.2. Copnepxxanue yuyeOHOro MaTepuaJa 2
[lepnonnueckuii 3akox | [lpakTuyeckoe 3ansitme Ne2. «l/I3ydyeHHe NEPUOJUYECKUX 3aKOHOMEPHOCTEH U HX 2 OK 01
u Ilepnonnueckas B3alMOCBS3H CO CTPOCHHEM aTOMOB) OK 02

CHCTEMAa XUMHYECKUX
3JIEMEHTOB
J.M.MenneneeBa, ux
CBA3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS
aTOMOB

Conep:xxanue npakTu4deckoro 3anarusi: [lepuoanueckas cucteMa XUMHUYECKUX AJIEMEHTOB
. N.Mengeneea. CBsi3b NepHOIUYECKOTO 3aKkoHA U [lepuoanueckoil CHCTEMbI XUMHUYECKHUX
AJIEMEHTOB C COBPEMEHHOW TEOPHUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOopuel CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUs CBOMCTB XMMHUYECKHUX DJEMEHTOB, O00pa3yeMbIX HMMH MPOCTBIX M CIOMXKHBIX
BEIIIECTB MO TpynmaMm u mepuojaam lleprognyeckoit cuctembl. 3HAYEHUE TMEPUOAMYECKOTO
3aKOHA U CUCTEMBI XUMHUUYECKHX 37eMeHTOB JI.11.MenneneeBa B pa3BUTUN HAYKHU.

VYcraHoBneHUE CBSI3M  MEXKAY CTPOCHHEM AaTOMOB W XHMHYECKHX JJIEMEHTOB U
MEePUOUYECKIM HM3MEHEHHEM CBOWCTB XUMHUYECKHX OJJIEMEHTOB M WX COCIWHCHUHA B
COOTBETCTBUM € mnosiokeHneM Ilepuomumueckoil  cucrtembl. PemieHne  mpakTHKO-
OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUN Ha XapaKTepHU3alUI0 XUMUYECKHUX 3JIEMEHTOB
«Mertammyeckue/HeMeTaIINUYECKHE CBOMCTBA XMMUUECKHX 3JIEMEHTOB B COOTBETCTBHM C HX
AJIEKTPOHHBIM CTPOEHHEM U TIOJOKEHHEM B TEPUOAMYECKON CHUCTEME XUMHUYECKHUX




snemenToB .. MeneneeBay.

Tema 1.3. Coaep:xxaHue yueOHOTo MaTepuasia: 4 OK 01
Crpoenue BemiectBa U | CTpoeHrne BemiecTBa. XHUMHUYECKas CBs3b. Buabl XMMHYECKOW CBsI3W (KOBAJICHTHAs 2
IIPUPO/Ia XMMUUYECKON | HETIOJIsIpHAsl U MOJIIpHAs, MOHHAs!, MeTajuindyeckas). MexaHusmbl o0pa3oBaHMsI KOBaJIEHTHON
cBs3u. MHOroo0Opasue | XUMHUECKOU CBs3U (OOMEHHBIN U TOHOPHO-aKLENTOPHBIN). Bogopoanas cBs3b. BaaeHTHOCTD.
BEIIECTB. DneKTPOOTpUIATENbHOCTh. CTeneHb OKucaeH . VIOHbI: KaTHOHBI M AHHOHBI.
IIpakTnyeckoe 3ansaTne Ne3. «CTpoeHue BELIECTBA U IPUPOIa XUMUUYECKOM CBSI3M» 2
CopnepxxaHue NpPaKTHYeCKOro 3aHATHA: JleMOHCTpauus MoJAeNe KpUCTAUIMYECKUX
pEIIeTOK: MOHHOW (XJOpHA HATpusi), aroMHOW (rpaduT U anma3z), MOJEKYJISAPHOM
(yrmekucnblid Ta3 ¥ HOM), METaJUIMYECKON (HATpuii, Maruui, Menp). Pemenue npakTuyeckux
3a/laHuil Ha COCTABJIEHUE AIIEKTPOHHO-Tpaduyeckux Gopmyin anemMeHToB 1-4 neprnonos.
Tema 1.4. Copepxanue y4eOHOro MmarepmuaJa: 4 OK 01
Knaccugukanus u Knaccudukanus HeopraHuueckux BellecTB. HoMeHKiaTypa HEOpraHMYECKHX BEILECTB 2 OKO02
HOMEHKJIaTypa (oxcuAbl, THAPOKCHIBI, KUCIOTBI, CON). BemiecTBa MONEKYISPHOIO M HEMOJIEKYJISIPHOTO
HEOPraHUYECKUX CTpoeHHs. ArperaTHble COCTOSHUS BemlecTBa. Kpucraminueckue U amop(HbIE BEIECTBA.
BELIECTB 3aKOH TIOCTOSTHCTBAa COCTaBa BEIECTBA. THIMBI KPUCTAJUIMYECKUX pEIIEeTOK (aToMHas,
MOJIEKYJIsSIpHasi, HMOHHas, MeTaJUIMueckas). 3aBHCHUMOCTb CBOWCTBa BelIeCTBa OT THUIIA
KPUCTAJNINYECKOM pelIeTKy.
IIpakTnyeckoe 3ansitue Ned. «HoMeHKIIaTypa HEOPraHUYECKUX BEIIECTBY. 2

CopepxxaHue MNPaKTHYecKOro 3aHATHsA: PelieHne NpakTHUECKUX — 3aJaHUM 1o
KJIacCU(UKALlMK, HOMEHKJIAType U XUMHUYECKHUM (OpMylIaM HEOPraHUYECKUX BEIIECTB
pasHBIX KJaccoB (yrapHbI ras, yrieKHciblii ra3, aMMuak, raiieHas M3BeCTb, HeramieHas
U3BECTh, MUThEBAs CoJla M TA): HazBaHus BemiecTB nmo MexayHaponaHou (MIOITAK) wumu
TPUBHAIBHON HOMEHKIJIATYpe U COCTaBIEHUE (POPMYJIbI XUMHUECKUX BELIECTB, OINpeIe/iCHIE
NPUHAUIEKHOCTH K Kiaccy. [loumck wuHpopManuum 1o Ha3BaHUAM, HIEHTU(UKATOpaM,
CTPYKTYPHBIM (QopMynaM. AHanu3 XUMHYECKOW HH(pOpMAIMK, MOTy4aeMOM H3 pPa3HbIX
VCTOYHUKOB (CpeACTB MaccoBOM MH(popmanuu, cetb IHTepHET u Apyrue).




Tema 1.5.
THUIBI XUMHYECKUX
peakuuii

Conep:kanue y4eOHOT0 MaTepuaJa:

Xumuyeckas peakius. Kiaccudukanus XUMHUYECKHX peakUuid B HEOPraHUYECKOW U
OpPraHMYECKON XUMHH. 3aKOHBI COXPAHEHHUS MAcChl BEIIECTBA, COXPAHEHUS U MpeBpallleHus
SHEPrUM TMPU XUMHUUYECKHX peakiusax. OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIE —PEAKIIMU
(YypaBHEHUSI ~ OKHUCJICHHS-BOCCTAHOBJIGHMS,  CTEIEHb  OKHCJICHHUS,  OKHUCJIUTEIb U
BOCCTAaHOBUTEJb, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIE peaxiuu B pUpoJeE,
MIPOU3BOJICTBEHHBIX MPOLIECCAX U )KUZHEEATEIbHOCTH OPraHU3MOB).

OK 01

Tema 1.6.
CxopocTthb

XHUMHUYCCKUX peaKHHfI.

XUMHUYECKOE
paBHOBECHE.

Conep:kanue y4eOHOT0 MaTepuaJa:

[ep}

CKopoCTh peaklMy, €€ 3aBHUCHUMOCTh OT PAa3JIMYHBIX (DaKTOPOB: MPUPOIBl pPEarupyromux
BEILIECTB, KOHLEHTPALMHA PEarupyroluX BEIIEeCTB, TEMIIEPATypbl U IUIOMIAIU PEaKIIMOHHON
noBepxHOCTH. TermmoBble 3PQPEKTHl XUMHUYESCKHX PEAKIHMH: D5K30-H JIHIAOTEPMHUYCCKUC
peakiuu. OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DaKTOphI, BIMSIONUME HAa
COCTOSTHUE XMMHUYECKOT0 paBHOBecHs (KOHIEHTpAIUsl PearecHTOB WM MPOIYKTOB PEaKIUH,
nasieHue, remneparypa). [punmun Jle-Ilarense.

IIpakTnyeckoe 3ansaTHe Ne5-6. «BnusHue paznnyHbX (AKTOPOB HA CKOPOCTh XMMHUYECKUX
peaKuuii»

CopaeprxaHue NPaKTHYECKOro 3aHATHS: PellleHne NpakTUKO-OpUEHTUPOBAHHBIX 3aJJaHUM Ha
aHamu3 (aKTOPOB, BIUSIOUINX HA U3MEHEHHNE CKOPOCTH XMMUYECKOH peakiiu. 3aBUCHMOCTb
CKOPOCTH XMMHYECKON peakLMH OT MIPUCYTCTBMs KaTaau3aTopa Ha IPUMEPE pa3IoKEHUS
IIEPOKCUIA BOJOPOJA C NMOMOULIBIO JHOKHMJAA MapraHila M KaTanasbl. PemieHue mnpakTHUKo-
OpPUECHTHPOBAaHHBIX 3aJaHui Ha npumeHeHue npuHuuna Jle-Illatenbe M1 HaxoXACHUSA
HAIpPaBJICHUSI CMEILEHUSI pPAaBHOBECUS] XUMUYECKOW PEaKkMu U aHalu3 (PaKTOPOB, BIMSIIOMINX
Ha CMEIICHUE XMMUYECKOI0 PABHOBECHSL.

OK 01
OKO02

Tema 1.7.
PactBopsl, TeOpus
AJIEKTPOIUTAYECKOMN
JUCCOLMAlUU U
HWOHHBIA OOMEH.

Conep:kaHue y4eOHOTo MaTepHaJa:

PactBopbl. Buael pacTBOpoB 1Mo cOAEpKaHUIO PACTBOPEHHOTO BeEIIeCTBAa. PacTBOPUMOCTS.
[TonsiTe o AuMcnepcHBIX cucTeMax. VICTHMHHBIE M KOJJIOWIHBIE pacTBOpBL. MaccoBas monis
BemectBa B pactBope. [lomstme o BomopoaHoM mokaszarene (pH) pactBopa.
OnekrponauTrueckas jauccoranus. CHibHbIE W CclIa0ble AJIEKTPOJIUTHI, HEIECKTPOIUTHI.
Peaknun nonnoro oomMeHa.

JlaGoparopnas padora Nel. «IIpuroroBienue pacTBOpoOB»

Conep:xxanue JgadopaTopHoil padoThI: MPUTOTOBIEHHWE PACTBOPOB 3aJaHHOW MacCOBOU
JI0JIell pacTBOPEHHOTO BEIECTBA, MPOBEACHHE pEeaKUi HOHHOTO OOMEHa, oIpejesieHue
Cpelbl pacTBOPOB BEIIECTB € MOMOIIBIO YHUBEPCATBLHOTO UHMKATOpa (KUcasi, HedTpaibHas,
mienoyHasi). 3aJaHue Ha COCTaBJICHHE HWOHHBIX peaknuil. PemieHne mpakTHko-
OPHCHTHUPOBAHHBIX PACUYCTHBIX SallaHI/Iﬁ Ha pacCTBOpPLI, HCIIOJIB3YEMBIC B OBITOBOH H

OK 01
OK 02
OK 04




‘ HpOHSBOI{CTBGHHOﬁ JACATCIBbHOCTH YCJIOBCKA.
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Tema 2.1.
DOHU3HKO-XUMHYECKHE
CBOMCTBa
HEOPraHUYeCKUX
BEIIECTB.

Coaep:xanue yueOHOIro MaTepuasia:

(e}

Mertamnel. [lonoxenue MetaimioB B Ilepuoguyueckoil cuUCTEME XHMMHYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHMS XHMHUYECKHX O000J0YeK aToMOB MeTaiuioB. OO0mme ¢uznueckue
cBoicTBa MeTauioB. CIUiaBbl METAUIOB. DJIEKTPOXUMHUYECKUN DPsii HANPSKEHUN METaJUIOB.
XWMHYECKHE CBOWCTBA BAXHEHIIMX METAUIOB (HATPUH, Kaluui, KaJblMid, MarHui,
ATIOMUHHUM, IIMHK, XpOM, JKele30, Me/Ib) U UX coequHeHuil. OOmue crnocoObl MONTydeHus
MeTasuioB. [I[puMeHeHne MEeTallJIOB B OBITY M TEXHHKE.

Hemeramnbl. [lonoxenue HemetamwioB B Ilepuonnueckoil cucteMe XMMHUYECKUX AJIEMEHTOB
JI.1.MenpeneeBa 1 OCOOEHHOCTH CTPOCHHS aroMOB. DU3MUYECKHE CBOMCTBA HEMETAJLIOB.
AJUTOTpONUST HEMETAIIOB (Ha MPUMEPE KUCIOPOJbI, cepbl, (hocdopa, yriaepoaa U KpeMHHUS) U
WX COeAUHEHUN (OKCHJIOB, KHCJIOPOACOJEPIKAIMNUX KHUCJIOT, BOJOPOIHBIX COCIUHCHUMN).
IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX  BEIIECTB  (OKCHIOB,
TUAPOKCHIOB, KHUCIOT, cojiei W TH). ['eHernueckas CBsI3b HEOPraHUYECKHX BEIIECTB,
MPUHAJICKAIIUX K PA3JIUYHbIM KjaccaM. 3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB IMPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COSIMHEHUH, BHICHIUX OKCHJIOB M THAPOKCHIOB.

IpakTnyeckoe 3ansiTue Ne7-8. « DU3UKO-XUMUYECKHE CBOMCTBA HEOPTAHUIECKUX BEILIECTBY
CopnepixxaHue NPAKTHYECKOI0 3aHATHS: COCTABICHUE YPAaBHEHHUN XMMHYECKHX pEakUui C
Y4acTHE MPOCTBIX U CIIOKHBIX HEOPTAHWMYECKUX BEILIECTB: METAIJIOB U HEMETAJUIOB; OKCHIOB
METaJIJIOB, HEMETAJUIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPTraHUYECKUX KHUCJIOT, OCHOBAaHUU U
aM(pOTEPHBIX THPOKCHIOB; HEOPTAHUYECKHUX COJIEH, XapaKTePU3YIOIIUX UX CBOUCTBA.
PacueTrsl Macchl BemecTBa WiIM 00beMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEeMy OJHOrO M3 YYacTBYIOUIMX B PEaKIMU BEIIECTB, pacdyeThl Macchl (00bema,
KOJINYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO M3 BEIIECTB HMMEET HPHUMECH.
Pemienne nNpakTUKO-OPUEHTHPOBAHHBIX 33JaHUK Ha CBOMCTBA, COCTaB, IIOJy4CHHE U
0e30mMacHOe HUCIHOJIb30BaHWE BAXKHEHIIMX HEOPraHMYEeCKMX BEIIeCTB B OBITY W
po(eCCHOHATBHOM IEATEIbHOCTH YEI0BEKa.

OK 01
OK 02
OK 04

Tema 2.2.
Wnentudukarus
HEOPTaHHYECKUX
BEIIIECTB.

Conep:kaHue y4eGHOT0 MaTepuaJjia

JlaGopaTopnas paGora Ne2 «neHTHdUKaIMs HEOPTaHUIECKUX BEIECTBY.

Conepxxanue JabopaTopHoli paldoThbl: pPEIICHUE OKCIEPUMEHTAIBHBIX 334ad 10
XUMHYECKMM CBOMCTBAM METAJJIOB M HEMETa/UIOB, MO PACIO3HABAHUIO M MOJYYEHHUIO
COCMHEHUN METAaJUIOB W HEMETauIoB (B3aUMOACWCTBUE TUIPOKCHAA aTIOMHHHUS C
pacTBOpaMH  KUCJIOT U Iuenoudedt). WneHTtudukanuss HEOpraHMYECKHMX BEIIECTB C

OK 01
OK 02
OK 04




UCIIOJIb30BaHUEM HUX (PU3UKO-XMMUYECKUX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX DPEaKIIHA.
KauecTtBennsle peakuuu Ha cynbdar-, KapOoOHaT-, XJOPUA-aHUOHbBI, HA KATHOHBI METAJUIOB U
KaTHOH aMMOHHUS.

Paznen 3. Teopernyeckue 0CHOBbI OPraHMYecKOil XUMHHU 4
Tema 3.1. Coaep:xxaHue yueOHOT0 MaTepuasa: 4
Knaccudukanus, [IpenMeT opraHm4yeckol XUMHM: €¢ BO3HUKHOBEHME, PAa3BUTHE U 3HAYECHHUE B IOJIYYEHHUU 2
CTPOEHHE U HOBBIX BEUIECTB M MaTepuajoB. Teopus CTPOCHHMs OpPraHUYECKMX COEAMHEHUI
HOMEHKJIaTypa A.M.BytnepoBa, e¢ ocHOBHBIE TIOJ0XKeHUA. CTPYKTYpHBIE (JOPMYIIBI OPraHUYECKUX BEIIECTB.
OpPraHUYECKUX ["omomnorus, nzoMepusi. XMMHUYECKas CBSI3b B OPraHUYECKUX COEIMHEHUSX: KpaTHbIE CBA3H, G
BEIIECTB U T-CBSI3U.
[IpencraBiaenue o kiaccUpUKALMKU OpraHMYEcKHX BemlecTB. HoMeHkmaTtypa opraHm4ecKux
COeMHEHUI (cucremMaTuyeckas) U TPUBHAJIbHBbIC HA3BaHUS BaXHEHUIIMX IpeJCTaBUTENEH
KJIACCOB OPraHMYECKHUX BEUIECTB.
IIpakTuyeckoe 3anaTue Ne9. «HomeHknarypa opraHM4eCKUX BELIECTB 2
Conep:kaHue NPAKTHYECKOI0 3aHATHUSI: O3HAKOMIIEHHME C o00pa3laMu OpraHMYecKux
BEIIECTB U MaTepuajlaMH Ha MX OCHOBE, MOJAEIMPOBAHHUE MOJICKYJ OPraHUYECKUX BEILECTB,
HaAOJIIOJIEHUE U ONHMCAHHWE JIEMOHCTPAIIMOHHBIX ONBITOB I10 IPEBPALICHUI0 OPraHMYECKUX
BEIECTB NPU HarpeBaHuM (IUiaBieHue, oOyrimBaHue, ropexHue). CocTaBieHUE MOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (OpPMYJ OpraHMYECKMX BEIIECTB OTJEIbHBIX KIJIACCOB,
UCIOJIb3YSl UX Ha3BaHMSA IO CHCTEMAaTHYeCKOW M TPHUBHAJIBHONM HOMEHKIAType (ITHIIEH,
aleTUJIeH, TIUIepuH, (eHon, GopMalblerull, YKCyCHas KHUCIOTa, TIUIMH). PacueTs
npocteiniel (opMysbl OpraHMuecKOl MOJIEKYJIIbI, UCXO0JIs U3 3JIEMEHTHOr0 cocTana (B%).
Pa3nes 4. YrieBoaopoabl 6
Tema 4.1. Copepxanue y4yeOHOro MaTepuaJa: 6
VYTraeBogopoasl 1 UX [IpenenpHbIE yriIeBOOPO/bI (ANKAaHbI): COCTAB U CTPOCHUE, TOMOJIOTHYECKUH psii. MeTaH U 4
IIPUPOJIHEIE 3TaH: COCTaB, CTPOEHHE, (U3UYECKHE U XUMHUYECKHE CBOWCTBa (peakuud 3aMeIleHus U OK 01
WCTOYHUKH TOPEHHs), OJTydYeHHEe U IPUMEHEHHE. OK 02
HenpenenbHble yrieBogopoabl (aIKEHbl, alKaJAUeHbl, ATKUHBI). OK 04

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUHN psAll. DTHUICH W MPOMUJICH: COCTaB, CTPOCHHE,
bu3nveckue M XHMHYECKHE CBOWCTBA (PEaKIMWd TUIPUPOBAHHS, TaTIOTCHHPOBAHUS,
TUApATAINH, OKUCICHUS U TIOJTUMEPU3AIINH ) TTOTyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH — 1,3 m metminOyraaweH — 1,3, XMMHYECKOE CTpPOSHHUE, CBOHCTBA
(peakuus MOJIMMEpHU3AlMK) , TPUMEHEHHE (A7 CHHTEe3a MPUPOAHOTO U CHUHTETHYECKOTO
KaydyKa U PE3UHbI).




AJIKWHBI: COCTaB W OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKHUU psl. AICTHICH: COCTaB,
XUMHYECKOE CTpOCHUE, (PU3MUYECKUE M XMMHYECKHE CBOWCTBA (pEaKIMH THIPUPOBAHUS,
TaJIOTCHUPOBAHUS, THIpPATAllMM, TOPCHUS), T[OJyYeHHE ¢ TPUMEHEHHE (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsI CBAPKU U PE3KU METAJUIOB).

ApomaTthyeckre yriaeBoopos! (apeHsl). beH3ou u Toayol: cocTaB, CTpoeHHE, GU3NIECKHE U
XUMHYECKHE CBOWMCTBA (PEaKIHMHU TaJOTCHUPOBAHUS HM HUTPOBAHWUS), TOJIYYCHHUE W
npuMeHeHne. TOKCHMYHOCTh apeHOB (BIMsSHHE OEH30JIa Ha OpraHu3M 4YeJIOBEKa).
['eHeTHUECKas CBSI3b MEKAY YIIIEBOIOPOIAMH, TPUHAIICKANIMMHA K PA3JIMYHBIM KIIACCAM.
[TpupoaHbIE MCTOYHHWKH YTIEBOMOPOAOB. [IpupomHblii ra3 W TOMYTHBIE HEQTSAHBIC Ta3bl.
Hedtp m e¢ mnpoucxoxaenue. CrocoObl mepepabOTKM He(THU: TEpPEeroHKa, KPEKHHT
(TepMHUYECKHA, KaTATUTUICCKHH ), upoiu3. [IpoaykTel mepepaboTku HeTH, KX TPUMCHEHUE
B IIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBII yrojib M MPOAYKTHI €r0 MepepadboTKu.

Tema 4.2. Copaeprxxanue y4eOHOro MaTepuaJia: 2 OK 02
Qusuko-xumuueckue | Jlaboparopuasi pa6ora Ne3. «CBolicTBa YIriIeBOJOPOIOBY 2 OK 04
CBOICTBa Copnepxxanue sadopatopHoii padorbi: TpuBuanbHas M MeEXIyHapoJHash HOMEHKIATYypa,
YIJI€BOIOPOIOB XUMHYECKHE CBOWCTBA, CHOCOOBI MONY4YEHHs YIriIeBogopoaoB. [lomydeHuwe osTuieHa W

U3ydyeHHe ero CBOWCTB. MoJenupoBaHle MOJIEKY]l M XHUMHYECKUX IpEeBpaleHUH

YIIIE€BOAOPOAOB (Ha MpUMepe 3TaHa, dSTHIICHA, AlleTUICHA U JIP.) U TaJIOTeHOIPOU3BOTHBIX
Paznen 5. Kuciopoacoaepsxamme oprannyeckue coeinHeHHs 8
Tema 5.1. Copaepxanue y4eOHOro MaTepuaJa: 2 OK 01
Cnuptsl. ®eHon. [IpenenpHble OAHOATOMHBIE CHUPTHI (METAHON M JTAHOJN): CTPOCHHE, (QU3MUECKUE U 2 OK 07

XUMHAYECKHE CBOMCTBA (PEAKIMH C aKTHBHBIMH METaJIaMH, TAJIOT€HOBOAOPOIaMH, TOPEHHUE),

npuMeHeHue. BoiopogHbie CBSI3U MEXAY MOJIeKynaMu ciupToB. dusnonornyeckoe neicTare

METaHOJIa M ATAHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaTomMHble CIUPTHI  (3TUJICHIVIMKONb M TJIMLEPUH): CTpPOeHHe, (usnueckue u

XMMHYECKHE CBOMCTBA (B3aUMOJICHICTBHE CO MIEIIOYHBIMU METaJIaMH, KAaUeCTBEHHAST PEaKIIHS

Ha MHOTroaTOMHbIe CcHUpThl). Du3HOIOrHYecKkoe JeiicTBHEe Ha OpraHu3M YeloBeKa.

[Ilpumenenne rmnepuHa W STHIEHTIHKOISA. Denon. CTpoeHHe MOJEKYINbl, (U3UYECKUue U

XUMHUYecKHe cBoicTBa (eHosa. TokcuuHOCTh (peHona, ero (gusnonoruyeckoe aeiicTeue Ha

opranusM 4desnoBeka. [I[pumenenue ¢enomna.
Tema 5.2. Copepxxanue yueOHOro MmarepmuaJa: 2 OK 01
AJbpaeruasl. Anpaeruaipl U KeTOHBI ((popManbaerus, aneTaabIerul, aleToH): CTpoeHue, (GU3HUecKue u 2 OK 02
KapGonoBsie XMMHUYECKHE CBONCTBA (pPEaKLMU OKUCIECHHUS M BOCCTAHOBJICHUS, KaUECTBEHHBIC PEAKIUH), OK 04

KucToThl. CIOXKHbBIE
a¢upbl. YTIeBOabl.

MOJIY4YCHHUEC U IIPUMCHCHUC. O)IHOOCHOBHLIC MNpEaACIIbHBIC Kap60HOBBIC KHCJIOTHI (MypaBBI/IHa}I




M YKCyCHasi KHCJIOTHI): CTpoeHHue, (pu3ndecKkue U XMMHUUYECKHE CBOMCTBa (0OIIMe CBOWCTBA
KHUCJIOT, peakuus 3Tepu(UKaluu), noiaydeHue u npumeHenue. CTeapuHOBas U OJICUHOBAs
KHUCJIOTBl KaK IPEICTABUTENM BBICHIMX KApOOHOBBIX KHUCIOT. Mblia Kak COJIM BBICIIHX
KapOOHOBBIX KHCJIOT, HX Motomee geiictBue. CroxkHble 3(UPBl KaK MPOU3BOJHBIC
KapOOHOBBIX KHUCIOT. ['maponu3 cinoxubix 3¢upoB. XKupsl. ['uaponus sxupos. [Ipumenenue
KUPOB. bruonornyeckas posib KUPOB

VYrneBoabl: cocTaB, KiaccupuKalus yrieBoJoB (MOHO-, AW- U monucaxapunsl). [moko3a —
IpoCTEHIINKA MOHOCaXxapu: OCOOEHHOCTH CTPOCHHUS MOJIEKYIbI, PU3NYECKUE U XUMUYECKUE
CBOWMCTBa IIIIOKO3bI (B3aumojeiictBue ¢ ruapokcuaom memu (I1), okucieHne aMMHUAYHBIM
pactBopoMm okcuaa cepeopa (), BoccraHOBiIeHHE, OpPOKEHHE TIFOKO3bI), HAXOXKIACHHE B
IpUpOJIe, NMPUMEHEHHUE TIJIIOKO3bl, OMOJIOrMYECKas posib B JKU3HEAEATEIbHOCTU OpraHu3Ma
yenoBeka. DotocuHTe3. DpykTo3a Kak u3zoMmep Toko3bl. (Caxapo3za — MpencTaBUTENb
JMcaxapyuioB, THAPOIIN3 caxapo3bl, HAXOXKJIEHUE B NpUpoje U npumeHenue. [loaucaxapuapr:
Kpaxmall U LEJUII003a KaK MPUpPOAHbIE mojuMepbl. CTpoeHHe Kpaxmala U LEeJUIIONIO3bI,
(du3nyecKne 1 XMMUYECKHE CBOMCTBA KpaxmMaJa (THIpoJiu3, KaUeCTBEHHAsl peaklus ¢ HOJIOM).

Tema 5.3. Conep:kanue y4eOHOT0 MaTepuaJa: 4
Ousuko-xumuueckue | [pakruueckoe 3ansaTHe Nel(. «HomeHkiarypa KHCIOPOJCOIEPKAIIUX OPTraHHYECKUX 2 OK 01
CBOMCTBa COEIUHEHUI. OK 02
kuciopojcoaepxkanux | Coaep:kaHue NMPaAKTHYECKOT0 3aHATHSA: TpUBHAIbHAS U MEXIyHApOJHAas HOMEHKIIATYpa, OK 04
OpraHUYECKUX XUMHYECKHE CBOWCTBA, CIIOCOOBI MONYYEHHs] CIUPTOB U (PEHOIOB, KApOOHOBBIX KHUCIOT U
COEIMHEHUI a¢upoB, anpaerunoB u keToHOB. CocTaBieHHE CcXeM peakuuid (B TOM dYHCIe IO

MPEVIOKEHHBIM  [IETIOYKaM TpPEBpaIeHUl), XapaKTepU3YIOMUX XHUMHYECKHE CBONCTBA

KHCJIOPOJIOCOIEPKAIINX OPTaHUYECKUX COCAMHEHUH.

IIpakTnyeckoe  3amaTme  Nell. «XUMHYECKHE U ¢usnyeckue  CBOMCTBA 2

KHCIIOPOJCOAEPKAIINX OPTraHUUECKUX COSIUHEHUN»

Conepxxanue mnpakTuyeckoro 3aHsTusi: [IpoBeneHue, HaOmOneHHE U ONKCaHUE

JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX

cnupToB  (OKucieHHe dTaHoia  okcuaom  Mmemd (1)), MHOroaTOMHBIX  CIHPTOB

(B3ammopelicTBie TauiepuHa ¢ ruapokcuaom  wmemd  (I1)), ampaernaoB  (OKHCIIEHHE

aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) m rumpokcumaom memu (l1), B3aumoseiicTBue

Kpaxmajia C H0I0M), U3y4eHHE CBOMCTB PacTBOPA YKCYCHOM KHCIIOTHI
Pa3nen 6. A3oTcoaep:kanue OpraHuvYecKue coeTHHEeHHs 4
Tema 6.1. Copepxxanue yuyeOHOro MaTepuaJa: 4
AMMHHEL AMWHBI: METUJIIAMUH — MPOCTEHIINIA TTPEICTABUTENIbF AaMUHOB: COCTAaB, XMMHYECKOE CTPOEHHUE, 2 OK 01
AMMHOKUCIIOTHI. bu3nyecKue W XUMHYECKHE CBOWCTBA, HAXOXIEHHE B NpHpPoAe. AMUHOKHUCIOTHl Kak OK 02




benxn

amoTepHble OopraHumdyeckue coequHeHus. Dusnueckne UM XUMHUYECKHE CBOICTBa
aMUHOKHUCJIOT (Ha npumepe IimnuHa). buonormueckoe 3HaueHuMe aMMHOKMCIOT. [lenTuabl.
Benku xak npupoansie noauMmepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAS CTPYKTypa OEIKOB.
XUMHYECKUE CBOWCTBA OENIKOB: THAPOIIN3, JeHATYpallks, KaYeCTBEHHbIE peaKIIMK Ha OeKu

OK 04

IpakTnyeckoe 3ansitue Nel2. «CBoiicTBa a30TCOIEpKAIUX OPTAHUYECKUX COCTMHEHUI
ConepxaHue TNPAKTHYECKOro 3aHATHs:Du3nuveckre W XUMHYECKHE CBOWCTBA aMHUHOB
(peakiuu ¢ KUCIOTaMHM M TOPEHMS) ¥ aMHHOKHUCIIOT (Ha mpuMmepe rmnuHa). Habmoaenue u
OMKCAHNUE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATypalus OCNKOB NpH HArpeBaHWU, I[BETHHIC
peakiuu OeJIKOB

OK 01
OK 02
OK 04

Pa3jnen 7. BbicokoMoJIeKYIsIpHbIE COeTHHEHMSI

o

Tema 7.1.
IInacTmaccel.
Kayuyku. BonokHa.

Conep:kaHue y4eGHOT0 MaTepuaJia:

N

IIpakTuyeckoe 3aHsATHE Nel13-14. «CuHTes, aHaIu3 u KJ1accuukanms
BBICOKOMOJICKYJISIPHBIX COSAMHEHUI.

Coaep:xaHue NPaKTH4eCKOro 3aHATHA: OCHOBHBIE IOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, MOJHUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJMMEPH3alUuHU, CPEIHSS
MoJieKyJisipHass Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHHN —
noJIMMepU3aIuss W MoiduKoHAeHcarusa. (O3HakoMJieHHe C o00pa3laMd TPHUPOAHBIX H
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB: IIACTMACCHI (TIOUATUIICH, TTOTUIIPOIUICH,
MOJIMBUHUJIXJIOPHUI, TIOJMCTHPOIT); HATYPAIbHBIN U CHHTETUYCCKUE KayayKH (OyTaJneHOBBIH,
XJIOPOMIPEHOBBIM W M30MPEHOBBIN); BOJOKHA (HATypalbHble (XJIOMOK, IMIEPCTh, IIETK),
MCKYCCTBEHHBIE (aI[eTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHE (KalpOH U JIaBCaH)

SN

OK 01
OK 02
OK 04

IIpodeccrnoHaIbHO-0PHEHTHPOBAHHOE COCPKAHUE

Pazgen 8. Xumus B ObITY M NIPOM3BOJACTBEHHOM /1eSITEJIbHOCTH YeJIOBeKa

Tema 8.1.
XuMuueckme
TEXHOJIOTHH B
MMOBCEIHEBHON U
npo¢eCcCuOHAIIBHON
JeSITeIbHOCTH
yeJIoBeKa

Conep:kaHue y4eGHOT0 MaTepuaJia:

(e}

[TpaBuia 3KOJIOrMUYECKH 1€1eCO00pPa3HOro MOBEAECHUS B OBITY M TPYIOBOW JIESTENBHOCTH B
LEIAX COXPAaHEHHsS CBOEro 310POBbs M OKPYXKAIOLIEW IPUPOLHOM Cpenbl, ONAaCHOCTh
BO3JICHCTBUS HA JKMBBIE OpraHU3Mbl OPraHWYECKMX BELIECTB OTHENIbHBIX KJIACCOB
(YyriaeBoJopoasl, CUpThbl, (PEHOJBI, XJIOPOPraHUUYECKHE MPOU3BOAHBIC, ANbICTUIBI U JIp.),
[I0Ka3aTellb MPEAEIbHO JOIMYCTUMON KOHIICHTPALlMM U €ro MCIOoJb30BaHuE. Poib XxumMuu B
o0ecreyeHn HSKOJIOTUYECKOW, DSHEpPreTMYecKod M NUIIEeBOM Oe30MacHOCTH, pPa3BUTUHU
MEIUIUHBI, CO3JJaHMM HOBBIX MaTepuajoB (B 3aBHCHMOCTH OT BHAa MpOohecCHOHATbHOU
JESITEIbHOCTH), HOBBIX MCTOYHHMKOB OSHEPruu (aJbTEpPHATUBHBIE MCTOYHUKH DSHEPTHUN).
IlonsiTHE O HAay4HBIX METONAX IIO3HAHMS BEIECTB U XUMHMUYECKUX peakuuil. IIpencrasnenus
00 00lUX HAyYHBIX NPUHIUIAX MPOMBIIUIEHHOTO TMOJTYYeHHs] Ba)KHEHWIIMX BellecTB (Ha
IpUMepax NMpOM3BOJICTBA aMMHAKa, CEPHOM KHMCIIOTHI, METAHOJIA).

OK 01
OK 02
OK 04
OK 07




Xumus u 3J0pPOBBC UYCJIOBCKA: IIpaBUJIa 0€30IaCHOr0 HCHOJIL30BaHMS JICKAPCTBCHHBIX
Iperaparos, OBITOBOM XHMMHH B HOBCGI[HCBHOﬁ JKHU3HHU.

IIpakTnyeckoe 3ansaTHe Nel5-16. «I[IpuMeHeHHEe XMMHYECKHUX BEIIECTB M TEXHOJIOTHH C
y4eToM Oyayiei mpogeccuoHaIbHOM e TeTbHOCTH.

Pemenune keiic-3a1a4y 1Mo TeMam: MUILEBBIE MPOIYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS,
BO)XHEUIINE CTPOUTENbHbIE W KOHCTPYKIIMOHHBIE MAaTE€pHalibl, CEIbCKOXO035HCTBEHHOE
IIPOM3BOJICTBO, KPAaCKH, CTEKJIO, KepaMMKa, MaTepuaibl Ui JIEKTPOHUKH, HAHOMAaTepHUalbl,
TEKCTHJIbHBIE BOJIOKHA, MCTOYHUKUA SHEPIHH, OPraHMYECKHE M MUHEpAIbHbIE YIOOpEeHHS,
JCKapCTBEHHbIE M KOCMETHYECKHE TpenapaThl, OBITOBAas XUMHs, MaTepuanbl U3
UCKYCCTBEHHBIX U CUHTETUYECKMX BOJIOKOH. 3amuTa: [IpencraBieHue pe3yiabTaToB peLICHUs
Keiic-3amau B (opMe MHHHU-AOKIAnA (JOMYCKAeTCs MCIOJIb30BaHUE TIpaduiyecKux W
IPE3eHTAllMOHHBIX MAaTEpUAJIOB)

IIpomexyTouHas aTrecTanus No TucHumInne (nuddepeHIMPOBAHHBIN 3a4eT)

Bcero:

72




4. VCJIOBUSI PEAJIM3ALIUM TIPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JTACIATITAHBI

4.1. TpeGoBaHHsl K MUHHUMAJBLHOMY MATEPHAJbHO-TEXHUYECKOMY 00ecreyeHuIo

Jia peanu3zanuu MPOrpaMMbl JUCHUIUIMHBL TPETyCMOTPEHBI CIEAYIONIME CHelHalbHbIe
MOMEIICHUS: y4eOHBI KaOUHET XUMHUU U Y4eOHOH XUMHUUECKOH J1ab0opaTopuu.

OO6opynoBanne y4eOHOro kadOuHera (HAIJISIAHBbIE MOCOOUs): HAOOPHI IIAPOCTEP>KHEBBIX
MoJieIe MOJIEKYII, MOJIEIH KPUCTAIIMYECKUX PEIIETOK, KOJUIEKIIUH MPOCTHIX U CIIOKHBIX BEUIECTB
W/WIM KOJUICKIIMU TOJIMMEPOB; KOJUICKIIMS TOPHBIX TOPOJ M MHUHEpAloB, TaOnuia MeHJeneesa,
yueOHble HuIbMbI, HU(PPOBBIE 00pa30BaTENbHBIE PECYPCHI.

TexHuYeckue cpeacTBA 00yUeHHUsI: KOMITBIOTEP C YCTPOMCTBAMH BOCIIPOHM3BEICHUS 3BYKa, |
MYJIBTUMEANA-TIPOEKTOP C HIKPAHOM.

Oo0opynoBanue Jadoparopum U PpadouYnMx MecT Ja0OPATOPHMM:MEH3YPKH, MHUIETKU-
KaIeJIbHUIIBI, TS PMOMETPBI, MUKPOCKOII, JIYIIbI, IPSIMETHBIC ¥ MOKPOBHBIC CTCKIIA, TUTAHIIETHI IS
KaleJIbHBIX Peakiui, (UIbTpOBAIbHAS Oymara, MpOMBIBAIKH, CTEKIISTHHBIC MPOOUPKU, PE3NHOBBIC
npoOKu, QoHApPHUKH, HAOOpP PEaKTUBOB, CTEKIISHHBIC MAJIOYKH, IITATUBBI A1 MPOOHPOK;MEpHBIC
LMJTHH/PbI, BODOHKH CTCKJITHHBIC, BOPOHKH JIenuTeabHble nmumuaapuyeckue (50-100 mut), ctynku ¢
necTukoM, ¢GapdopoBbie YamIKu, MUHIETHI, (QUIBTPHI OyMaKHBIC, BaTa, MapJis, YacOBBIC CTEKIIA,
AJIEKTPOTUIUTKH, JIA0OPATOPHBIC IITATUBBI, CITUPTOBBIC TOPEIKU, CIIMYKH, TPUOOP IS MOTYICHHUS
ra3oB (WJu IpoOHpKa ¢ Ta300TBOAHON TPYOKOI), AepiKaTenu A7 IPOOUPOK, CKIISTHKYU AJI XpaHEHUs
pPEaKTHBOB, pa3farodHblie JOTKH; xumuueckue crakadbl (50, 100 u 200 mui);mimaresu; MAHIETHI,
TUTEJIbHBIE MM, CEKYHIOMEpPHI (TaiimMepsl), MepHbIe pooupku (Ha 10-20 mi) u MepHBIE KOJIOBI
(25, 50, 100 u 200 M), BoastHast GaHs (MJTH TEPMOCTAT), CTCKIISIHHBIE MAJ0YKH; KOHHUECKUE KOJIOBI
s tatpoBanus (50 u 100 Mi1); MHIUKATOPHBIC MOJOCKU s ompexaenenuss pH u craHmapTHas
WHAWKATOpHAs IIKana; YHUBEpcalIbHBIA nHAuKaTop; nunetku Ha 1, 10, 50 mu (unu mo3atopsr Ha 1,
5 n 10 mu), OropeTku ans TuTpoBaHUs, menunuHckue mmpunbl Ha 100-150 mut, maGopatopHbie

W/WIIN aHaJIMTUYecKre Bechl, pH-MeTpbl, CymmibHbIN mKad, u ap. sadopaTopHoe 000pyL0BaHHE.



4.2. UudopMannoHHoe obecrieyeHne peaau3alnui MPporpaMmmbl

OcCHOBHbBIE HICTOYHUKH:
1. Tabpuensu O.C. Xwumwms. EcrecTBeHHO-HayyHBIi TpOQUIb:  YYSOHWK IS

00pa3oBaTEeNbHBIX  OpraHM3aLWi, peanu3ylommx o0pa3oBaTeNbHbIE MPOTPAMMBI  CPEIHETO
npodecCHOHATBHOTO 0o0pa3oBaHus. — 4-e¢ u3n., crep. — M.: M3narenbckuid HEHTp «AKaIeMus»,
2025. —400c.
2.I'abpuensan O.C. Xumus 10 knace. st o6meoOpazoBaTenbHbIX yupexxaeHuid .- M ., 2022.
3. I'abpuensan O.C. Xumus 11 knace. st obuieobpazoBaTenbHbIX yupexaenuii .- M., 2022.
4. baokos, A. B. Xumus : yuebuux / A. B. baokos, T. U. bapabanosa, B. A. Ilomnkos. -
MockBa : I'D0OTAP-Memuna, 2020. - 352 c. : un. - 352 c. - ISBN 978-5-9704-6149-5. - Tekcr
anektponHbii // DBC "KouncyspranT crynenta" | [caiit]. — URL

HuTepHeT-pecypcesl:

DNeKTPOHHBIEOOPA30BATEILHBIEPECYPCHI Hoctym k pecypcy

IBC «KoHcyJabTaHT
cryaenTarhttps://www.studentlibrary.ru/ JlocTynHeorpaHuueH (I0CIeaBTOPU3AIINH )
http://www.medcollegelib.ru/

OnekTpoHHas oubaroreka PssI'MY

httpS//Ilb rzgmu ru/ I[OCTyrIHCOFpaHI/I‘IeH (HOCJICaBTOpI/ISaL[I/II/I)

9BC IPRbooks
https://www.iprbookshop.ru/

JloctynHeorpanuieH (IocaeaBTOPU3aLIiN)



https://www.studentlibrary.ru/
https://www.studentlibrary.ru/
http://www.medcollegelib.ru/
https://lib.rzgmu.ru/
https://www.iprbookshop.ru/

5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB
OCBOEHUSOBIIEOBPA3OBATEJIBHOM JACHUILIAHBI

KonTponb u oneHka pe3yabTaToB OOY4YEHHs! OCYIIECTBISETCS IMPENoJaBaTesieM B IPoOliecce
MIPOBE/ICHUS MPAKTHUECKUX 3aHATHI W J1aOOpaTOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBITTOJTHEHUS
00y4aroIMMHUCS WHAMBUIYAIbHBIX 33JaHUN, MNPOEKTOB, HccienoBaHUN. Pe3ynprarbl 00ydeHUs
OIIpEAEIAT, YTO OOyd4aroluecs NOJKHBI 3HAaTh, IIOHMMAaThb U JIEMOHCTPUPOBATH 110 3aBEPLICHUU
M3y4YEHUs TUCLUILINHBIL.

Jns dopMHpOBaHUs, KOHTPOJIA U OLEHKH pPE3YyIbTaTOB OCBOCHHS YYEOHOH IUCIUILTHHBI
UCTOJB3YeTCsl CUCTEMa OIICHOYHBIX MEpOIPHATUN, MpencTaBisionias co00i KOMIUIEKC Y4eOHBIX
MEpOTPUSATHHA, COTJIACOBAaHHBIX C pe3yjibTaTaMu oOydeHUs u chopmynupoBaHHbIX ¢ yuetoM DPI'OC

COO (mpeametHbie pe3yabTathl o guciuiinae) u I'OC CIIO.

Oomasi/npodeccuonanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMMETEeHIUsI MeponpusTHii

OK 01. Beibupats criocoOsI Tema 1.1-1.7 TecTupoBanue

penieHus 3ana4y Tema 2.1, 2.2 VYerHbIl onpoc

npodeccnoHanbHOM Tema 3.1 Pemienne pacyeTHBIX 335124

NEeSATETbHOCTH Tema 4.1 Habumronenue 3a xonom

MIPUMEHHUTEITBHO K Tema 5.1-5.4 BBITIOJIHCHHMSI IPAKTHKO-

Pa3IMYHBIM KOHTEKCTaM Tema 6.1 OpPUEHTUPOBAHHBIX 3aaHHIA
Tema 7.1 [IpencraBnenue pe3yabTaToB
Tewma 8.1 MPaKTUYECKHUX U

OK 02. HUcnons30BaTh Tema 1.2,1.4,1.6,1.7 1a00paToOpHBIX padboT

COBPEMEHHBIE CPEJICTBA Tema 2.1, 2.2 [IpoBeneHne XMMHUIECKOTO

MOMCKA, aHaJIN3a Tema 4.1, 4.2 JKCIIEpPUMEHTA

WHTEpIpETALNN Tema 5.2-5.4 BrInonHeHne KOHTPOJIBHBIX

uHpoOpMalnH, U Tema 6.1 paboT 1o pasnenam

nH(pOpMaLIOHHbIE Tema 7.1 JUCLUTITUHBI

TEXHOJIOTHH I BeIoHenus | Tema 8.1 O11eHKa caMOCTOSITENLHO

3a1a4 mpodeccruoHanbHON BBINOJHEHHBIX 3aJaHU

JesITeIbHOCTH 3amuTa pernieHui Keic-3aaaq

OK 04. BddexTuBHO Tema 1.7 (c yaerom Oynymei

B3aMMOJICHCTBOBATH U Tema 2.1, 2.2 npodecCuoHaNTbHON

paboTaTh B KOJJIEKTUBE U Tema 4.1, 4.2 NESITEIIbHOCTH)

KOMaH/Ie Tema 5.2-5.4 Brinosninenue 3aganui
Tema 6.1 IPOMEKYTOUHOM aTTeCTaluuu
Tema 7.1
Tema 8.1

OK 07. CopneiicTBOBaTh Tema 1.7

COXPAHEHUIO OKPYKAIOLIEH Tema 5.1

cpensl, pecypcocoepexenuto, | Tema 8.1

MIPUMEHSITh 3HAHUS 00

W3MCHCHUHU KIIUMaTa,

MIPUHIIAITEI O€PEKITUBOTO

MIPOU3BOJICTBA, 3PPEKTUBHO

JIECTBOBAThH B

YpEe3BBIYAITHBIX CUTYAITHSIX
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