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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMBI JIJUCIIAUTLIINHBI

OO. 11 Xumus

1.1. MecTO JUCUMIIIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbi:

Huctmmmmaa  OOd.11 Xumusi  sBisieTcss 00s3aTENbHONM YacThi0  00IIE00pa30BaTEIHHBIX
nucuuminH OOIT B cootBerctBUU ¢ @I'OC CIIO no 36.02.01 Berepunapusi.

1.2. He.]'l]: H INIAHUPYEMBIC PE3YyabTAaThl 0OCBOCHUA TUCHUIIIMHBI:

Hens muctummasl OO 11 Xumus ¢popMupoBaHre 3HAHUA 0 XUMHUYECKUX 3aKOHOMEPHOCTSIX U
WX MPUMEHEHHE ISl OOBSICHEHUSI TPUPOIHBIX MPOILECCOB U SBJICHUS, PUHATUS PEIICHUIN B KU3HEHHBIX
U TPOU3BOJCTBEHHBIX cuTyanusx. ColepskaHue MporpaMMmbl 0011e00pa30BaTeNbHON IUCIUILTUHBI
Pycckuil s3pIK HanpaBiIeHO Ha JTOCTUKEHUE PE3YJIbTaTOB €€ U3YUYEHUsl B COOTBETCTBUM C TPEOOBaHUSIMU
OI'OC COO c yuerom npodeccronanbHoi HanpasneHHoctn GI'OC CIIO.

Ocoboe 3HaueHne qucuuIumHa uMeeT npu GopmupoBannn u passutuun OK 1, OK 2, OK 4, OK 7.

Oomme Ilnanupyemble pe3yJbTaThl 00y4eHUs!

KOMIIeTEHITHH Oo6mue JAucuMnimHapHbie

OK 01 BeiOuparp | B wactu TpymoBOro BOCHHTaHUS: - | - BIaJETh CHCTEMOW XMMHUYECKUX 3HAHUH, KOTOpas

CHOCcOOBI FOTOBHOCTP K TpPYyAY, OCO3HaHHE | BKIIOYAET: OCHOBOIIOJIararoIue MIOHSTHS

pelieHus 3aga4 LIEHHOCTH MacTepCcTBa, TPYAOIO0ue; - | (XUMUUECKUN  SJIEMEHT, aToM, JJIEKTPOHHas

po(eCcCHOHANIBH | TOTOBHOCTh K aKTHBHOM JEATEIBHOCTH | 000JI0YKa aToMa, S-, P-, d-3JeKTpOHHbIE OpOHTaIH

O AEATEIBHOCTH | TEXHOJIOTMYECKOM W COLMAaJbHOH | aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,

MPUMEHUTENIBHO | HaIlpaBJIEHHOCTH, CIOCOOHOCTD | ANIEKTPOOTPULATEIBHOCTh, CTENCHb OKHCIICHUS,

K Pa3IUYHBIM WHULUUPOBATS, IUIAHUPOBaTh W | XUMHUYECKas CBs3b, MOJb, MOJISIpHAas Macca,

KOHTEKCTaM CaMOCTOSITEIbHO BBIIOJNHATH TaKyH | MOJISPHBIH o0BbeM, YIIIE€POAHBIN CKEJIET,
NEeSITeNbHOCTD; - HHTepec K | QyHKIMOHANbHAS TpYyNNa, paauKal, HW30Mepus,
Pa3IMYHBIM chepaMm | U30MEpHI, TOMOJIOTUYECKHA  PsAJ, TOMOJIOTH,
npodeCCUOHANBHOW  JEATENBHOCTH, | YIJIEBOJIOPOIBI, KHCIOPOA- M a30TCOJeprKaliie
Ognanenue YHHUBEPCAIBHBIMU | COCJMHEHHsI, OWOJIOTMYECKH aKTHBHBIC BEIECTBA
y4eOHBIMU MO3HABATENBHBIMY | (YIJIEBOMBI, KHUPBI, OCIKH), MOHOMEp, IOJHUMED,
JNeUCTBUSIMU: a) 0a30BbIE JIOTMYECKUE | CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
NeUCTBUS: - CaMOCTOSITETIbHO | COSAMHEHMS, KPHUCTAUIMYECKas peleTKa, THUIIbI
(dbopMynupoBaTh M aKTyaJH3HpPOBATh | XUMHUYECKUX peaxiuii (OKHCTUTENBHO-
npobiiemy, paccMmaTpuBaTh €€ | BOCCTaHOBUTENbHBIEC, 3K30- WU DHIOTEPMHYECKHE,
BCECTOPOHHE; - yCTaHaBJINBaTh | pEakMd HOHHOTO 0OMeHa), pacTBOP, SIEKTPOJIHTH,
CYIIECTBEHHBII MpU3HAK WIH | HEIJIEKTPOIIUTHI, JNEKTPOTUTHYECKAS
OCHOBaHUS JUTS CpPaBHEHHS, | JUCCOIMAINS,  OKHCIUTENh,  BOCCTAHOBHUTEID,
knaccupukanud M 0000IIeHHUs; - | CKOPOCTh XMMHYECKOM peakuud, XUMHYECKOe
ONpeNeNATh  LeTH  JIeSATEIbHOCTH, | pABHOBECHE), TEOPHMM M  3aKOHBI  (Teopus
3a/1aBaTh MapaMeTpsl U KPUTEPHH MX | XUMHUYECKOTO CTPOCHHSI OPraHWYEeCKHX BEIIEeCTB
JOCTUKEHHS, - BBIBIATE | A.M. bByTnepoBa, Teopusi 3NEKTPOIUTHYECKOMN
3aKOHOMEPHOCTH W MPOTHBOPEUYUS B | AUCCOLMALMM, Tepuoaudeckud  3akoH  J[.M.
paccMaTpuBaeMbIX SBIICHUSIX; - | MenneneeBa, 3aKOH  COXpaHEHHS  MAaccChl),
BHOCHUTH KOPPEKTHUBHI B JIEATENHHOCTD, | 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XHUMUH,
OLIEHMBATh COOTBETCTBHE PE3yJbTATOB | (PaKTOJIOTMUECKUE CBEIEHHS O CBOMCTBAX, COCTABE,
LEJISIM, OIIEHHBATh PUCKHM | IOTlyYeHUH W 0e30macHOM  HCIOIBb30BAHUU
MOCIIEACTBUN AEITEIHHOCTH, BOXHEHIINX HEOPraHMYECKUX M OPraHWYEeCKUX
- pa3BHBaTh KpPEaTMBHOE MBIIUICHUE | BEIIECTB B OBITY M NPAKTUYECKOH NEsITEIbHOCTH
MIPU PEUICHUH KM3HEHHBIX Ipo0JieM 0) | 4eJIoBeKa; - YMETb BBIABIATH  XapaKTEpHBIC
0a3oBbIC UCCIIEIOBATENIbCKUE | MIPU3HAKM M B3aUMOCBS3b M3YYEHHBIX IIOHSTHH,
OeHCTBUS: - BJIaJETh HaBBIKAMM | IPUMEHATH  COOTBETCTBYIOLME MOHATHA IpH
yueOHO-HCCIIe10BATEILCKON U | OIMCAHHUU CTPOECHHSA U CBOWCTB HEOPIaHWYECKUX U
IIPOCKTHOHN [NeSITE€NbHOCTH, HAaBBIKAMU | OPTaHMUYECKMX BELIECTB M MX IpeBpallleHHid;




paspemieHusi TpoOJeM; - BBIABIATH
NPUYUHHO-CIIC/ICTBEHHBIE  CBSA3M U
aKTyaJM3UpOBaTh 3ajady, BBIJIBUTAThH
THIIOTE3y €€ pCIICHHs, HaXOAUTh
apryMeHTHI IS I0Ka3aTeIbCTBA CBOUX
YTBEpXKJICHNH, 3a7aBaTh MapamMeTpsl U
KPUTCPUH PEILICHUS; - aHAIU3UPOBAThH
MOJIYYCHHBIC B XOJI¢ PCUICHHS 3aJa4yu
pe3yNbTaThl, KPUTHYECKH OIICHUBATH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH
U3MCHCHHE B HOBBIX YCJIOBHSAX; -
yMeTb  MNEpPEHOCHTh  3HAHHSA B
MO3HABATENBHYI0 W  NPAaKTHYECKYIO
00JIaCTH KU3HEACATENBHOCTH; - YMETh
MHTETPUPOBATh 3HAHMS U3 PAa3HBIX
IpeJIMETHBIX 00JIacTeil; - BBIABUTATH
HOBBIC nacu, npeajaratb
OPUTMHAJIBHBIC TOAXOAbI U PCUICHUA; -
CIIOCOOHOCTh WX HCIIOJIB30BAaHHS B
[I03HABATEJIbHON u COLMAJIBHOM
MPaKTHKE

BBISBIISITH B3aHMOCBSI3b XUMHMYCCKUX 3HAHUH C

MTOHITHAMHA " MPENICTABICHUSAMH  JIPYTHX
€CTECTBCHHOHAYYHBIX  MPEAMETOB, -  YMETh
HCIIONIb30BaTh HaVMEHOBaHUS XUMHUYECKUX
COETMHEHHH MeXXTyHapOTHOTO Cor03a
TEOPETUYECKOM W NPUKIATHOH  XUMHUH  H
TPUBUAIBHBIC HA3BaHUS BAXKHEHIIMX BEIIECTB
(aTHneH, alleTUICH, TJIUIEPUH, thenon,
(dopmanpmernn, yKCycHas ~ KHCIIOTa, TJIHIINH,

YrapHbIA Ta3, YIIEKUCBIM ra3, aMMHUakK, ramieHas
WU3BECTh, HETAIlleHas W3BECTh, MUTHEBAas COAa U
IPYTHX), COCTABIATH (POPMYITBI HEOPTAHUIECKHUX U
OpPTaHWYECKUX BEIIECTB, YPAaBHEHUS XUMHYECKUX
peakuui, OOBIACHATh HUX CMBICI; IOJATBEPKIAThH
XapaKTepHbIE XWUMHYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMHE SKCIIEPUMEHTAMH U 3aITUCIMHU
YPABHEHUN XUMMYECKUX peakuuil; - yMETb
YCTaHaBJIUBAaTb IMPUHAJICI)KHOCTD HN3Yy4YCHHBIX
HEOPTaHWYECKUX W OPTraHWYeCKHX BEIIECTB K
OTpeIeJICHHBIM KJIaccaM U TpyIIaM COCAHMHCHHM,
XapakTEepU30BaTh HX COCTaB U  BayKHEHITHE
CBOMCTBA; ONPEHENATh BUABl XUMHUYECKHX CBSI3EH

(koBajeHTHaA, HMOHHAas, MeTaJTHIeCKasl,
BOJIOPOJIHASI), THIBl KPUCTALINYECKUX PEIICTOK
BCIIICCTB; KIIACCU(UIIMPOBATH XHMHYECKHE

peakumu; - c(OpPMHUpPOBATH TNPEACTABICHHUS: O
MaTepHaJbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U T03HABAEMOCTH SIBJICHUH TPUPOJBI, O MecTe H
3HAYEHUH XMMUHU B CUCTEME €CTECTBEHHBIX HAYK M
ee posii B OOECHEeYeHNH YCTOMYMBOTO Pa3BUTHUS
YeJI0Be4eCTBa: B peleHnu npobiem
SKOJIOTUYECKOH, JSHEPreTMYecKod ¢  MUIIEBOM
0e30macHOCTH, B Pa3BUTHU MEIULUHBI, CO3IaHUH
HOBBIX MaTEpUaJIOB, HOBBIX HICTOUHMKOB DHEPTUH, B
obecrieyeHu palroHANTBHOTO
MIPUPOAOIOIH30BAHUS, B ¢dbopMupoOBaHUM
MHUPOBO33pEHUsT M OOIIel KyJIbTyphl YeJOBeKa, a
TaKXe YKOJOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO M MPUPOAHON cpelie; - BIaJeTh
CUCTEMOH  XUMHUYECKMX  3HaHWH,  KOTOpas
BKJIFOYAET: OCHOBOIIOJIArAfOIIUE TIOHSTHSI
(IOTIOIHUTENBHO K CHCTEME HOHSATHH 0a30BOro
YPOBHSI) - HW30TOIbI, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUE  aroMma, THOpUAM3anusi  aTOMHBIX
opburaneii, xumuueckas cBsa3b (" " u "", KpaTHBIE
CBSI3M), MOJISIpHAs KOHLEHTpauusi, CTPYKTypHas
dopmyia, H30MepHs (cTpykTypHas,
reoMerpuyeckas  (IHUC-TPAHC-U30MEPHSA),  THIIBI
XUMUYECKUX peakuuid (rOMO- M TeTepOoreHHbIE,
o0OpaTumble u HeoOpaTUMBIE), pacTBOpHI
(ucTuHHBIC, TACTICPCHBIC CHUCTEMBI),
KpPUCTAIOTHIPATHI, CTETCHb JUCCOLMALINH,
JNIEKTPONN3, KPEKUHT, PH(POPMHUHT); TEOPUH H
3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUECKUE
3HaHMWs, JIeXalMe B OCHOBE  IOHMMAHMS
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OPUINHHOCTHU u CHUCTEMHOCTH XUMHUUYCCKHUX
ﬂBHeHHﬁ, COBPEMCHHBIC IpEACTaBICHUA 0
CTPOCHUHU BCIICCTBA HA aTOMHOM, MOJICKYJISIDHOM U
HaAMOJICKYJIIPHOM  YPOBHAX; IPCACTABICHUA O

MCXaHHU3Max XUMHYCCKUX peaKHI/Iﬁ,
TEPMOINMHAMUYCCKUX n KHNHCTUYCCKUX
3aKOHOMCPHOCTAX UX MPOTCKaHUsA, O XUMHUYCCKOM
PpaBHOBECHUH, JAUCTICPCHBIX CHUCTEMAX,

(hakToNIOrMYECKHE CBEACHUS O CBOWCTBAX, COCTABE,
MONyYeHUH ©  OE30MacHOM  HCIOJIb30BaHUH
BOKHEHIINX HEOPraHMYECKUX U OPraHWYECKHUX
BEIIECTB B OBITY W HPAKTUYECKOHW AEATEIBHOCTH
YeJIOBEKa; o0mux Hay4HBIX MPUHIMIIAX
XUMHUYECKOr0  MpPOM3BOACTBA  (HAa  TNpUMepe
MPOM3BOJACTBA  CEPHOM  KHCJIOTHl, AaMMHAakKa,
MeTaHona, TmepepaboTku  HedTH), -  YMETh
NPOBOANTH PAacUeThl IO XUMUYECKUM QopMysiaM H
ypaBHEHUSIM XUMHUYECKHUX peakuuit c
HCHONb30BaHUEM (U3MUECKUX BEJINYMH (Macchl,
o0beMa ra3os, KOJINYeCTBa BEIIIECTBA),
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOMH
CTOPOHBI: PACUYEThl M0 HAXOXACHUIO XMMHYECKON
(hopMynbl  BemiecTBa; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIECTBA) NMPOJAYKTA PEaKLUH, €CIH
OJTHO M3 MCXOAHBIX BEILECTB JAaHO B BHJE PAacTBOPA
C ONpeNeIeHHOW MacCOBOM 10jeil pacTBOPEHHOIO
BEIIECTBA WU JIaHO B U30BITKE (MMEET MPHUMECH);
pacueTbl MaccoBOW WM OOBEMHOW JOMU BBIXOJa
MPOAYKTa PEaKIHH; pacyeTbl TEIUIOBOro 3¢dexTa
peakiuii, 00bEeMHBIX OTHOIICHUN Ta30B; - YMETh
BBISIBJIATH XapaKTepHbIE MPU3HAKH M B3aUMOCBS3b
H3yUYEHHBIX TIOHSATHH, NPUMEHATh
COOTBETCTBYIOIIME IOHSATHA IpPU  ONHCAHHUU
CTPOGHHSI W  CBOWCTB  HEOPTaHHYECKHX U
OpraHMYEeCKHUX BEUIECTB M WX NpeBpalleHuil;
BBISIBIISITH  B3aMMOCBSA3b XHMHYECKMX 3HAHMH C
MOHATUSAMH M TPEACTABIECHUSIMH  JPYTUX
MpeIMeToB il 0ojiee OCO3HAHHOTO TTOHWMAaHUS U
OOBSICHEHHS CYLIIHOCTH MAaTe€pHalbHOTO EIMHCTBA
MHpa; HCIHOJb30BaThb CUCTEMHBIE XUMHUYECKUE
3HaHUSA IS OOBSICHEHHUS U TPOTHO3UPOBAHUS
SIBIICHU, MMEIOLINX €CTECTBEHHOHAYYHYIO
MpUpPONY; - YMETh HCIOIb30BaTh HAUMEHOBAaHUSA
XUMHYECKUX COeIMHEHUH MEeXIyHapOIHOTO COI03a
TEOPETHUYECKOM WM MPUKIAJHOM  XMMHM U
TPUBHAJIBLHBIE Ha3BaHUS BEILECTB, OTHOCAIIMXCS K
M3Y9EeHHBIM KJlaccam OpPTaHUYECKUX u
HEOPTaHWYECKUX  COENMHEHHH;  HCII0JIb30BaTh
XUMHUUYECKYI0  CHMBOJIMKY  JUISI  COCTaBJICHUS
(hopMyIT HEOPTaHUUECKUX BEILIECTB, MOJIEKYIISIPHBIX
U CTIPYKTYPHBIX (pa3BEpHYTHIX, COKPAIECHHBIX H
CKEeNeTHBIX) (OpMyn OpraHMYECKHMX BEILIECTB;
COCTaBIATh YPAaBHEHUS XUMHUECKHUX pEaKIUi U
pacKpbIBaTh ux CYIIHOCTB!
OKHCIIMTEIbHOBOCCTAHOBUTEIbHBIX peakuuit

5



ITOCPEACTBOM COCTaBIICHUsI 3JEKTPOHHOrO OanaHca
STHX pEeaKIHi; peaknmuid MOHHOTO OOMEHa IyTeM
COCTaBJICHUS MX TOJHBIX U COKPAIICHHBIX MOHHBIX

YpPaBHEHUH;  peakuuMd  TUAPOIU3d,  PEaKLHH
KOMILIIEKCOO0pa30BaHMsI (ma puMepe
THAPOKCOKOMIUIEKCOB ~ [IMHKA W AIIOMHHHA);
MOATBEPKIATh XapaKTepHbIE XUMUYECKHE
CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMHU
SKCHEPUMEHTaMH WM 3a0UCSIMU  YPAaBHEHUI

XUMHUYECKUX PEAKIIMIA;, - YMETh KilacCH(HUIIMPOBaTh
HEOPraHUYeCKUEe M OpraHUYEeCKUE BeIIeCTBA U
XUMHYECKHE PEaKIid, CaMOCTOSATEIBHO BBIOMPATH
OCHOBaHHMS W KpPUTEpUU Ui KiITacCUPUKAITUN
U3Y9aeMBbIX XUMUYECKUX 00BEKTOB;
XapaKTEpHU30BaTh COCTAaB M Ba)KHEWIIME CBOMCTBA
BEIIECTB, MPHHAISKAMUX K  ONpeAeIeHHBIM
KjlaccaM M TpyInaM COCAMHEHHH (IIPOCTHIC
BEIIECTBA, OKCHJIBI, TUAPOKCHUIBI, couu;
YTIEBOIOPOIBL, IPOCTHIC 3(UPHI, CHUPTHI, (HEHOIBI,
albJCTUIBI, KETOHBI, KapOOHOBBIE  KHUCIOTHI,
CIIOXKHBIC A(UPHI, JKUPBI, YIJICBOIBI, AMUHBI,
AMUHOKHCIIOTHI, O€JKH);, NpPUMEHSATh 3HaHUSA O
cocTaBe " CBOICTBax BEIIECTB TUTS
SKCIIEPUMEHTATBHOM MIPOBEPKHU TUTIOTE3
OTHOCHUTEIFHO  3aKOHOMEPHOCTEH  MPOTEKaHUS
XUMHUYECKAX  pEaKuMid W TIPOTHO3UPOBAHUS
BO3MOXXHOCTEH WX OCYIIECTBJICHHS, - YMETh
MOATBEPKAATh HA KOHKPETHBIX MPUMEPaX XapakTep
3aBUCHMOCTH PEeaKIMOHHOM CIOCOOHOCTH
OPTaHUYECKUX COCIUHEHUH OT KPATHOCTH M THIA
KoBasieHTHOM cBs3u (" " 1 ""), B3aMMHOTO BIUSHUS
aTOMOB ¥ TPYNI aTOMOB B MOJIEKYJIaX; a TaKXKe OT
0COOCHHOCTEMH peanmzanuu Pa3ITUYHBIX
MEXaHU3MOB TMPOTEKAaHUS pEeaKIuil; - yMETh
XapaKTEePU30BaTh 3JIEKTPOHHOE CTPOCHUE aTOMOB
(B OCHOBHOM © BO30YXJIEHHOM COCTOSHUH) U
HOHOB XHUMHUYECKHUX JJIEMEHTOB 1 - 4 mepuojoB
Ilepuonuueckoit cucremnl .M. MeHnaeneeBa u ux
BAJICHTHBIE BO3MOXKHOCTH, UCIIOJIb3Ys MOHATUS "S",
"p", "d-anmexTpoHHBIE" OpOUTAIH, SHEPreTHYCCKUE
YPOBHH; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHWSI
CBOWMCTB XMMHYECKUX JJIEMEHTOB U 00pa3yeMbIX
MU COSJMHEHUH TI0 IEpUOoJIaM ¥ TPYIIaM

OK 02
Hcnonb3oBath
COBpPEMEHHbBIE
CpeZCTBa MOKCKA,
aHanmmsa u
WHTEPIpeTaluu
uHQOpMaIK, |
HHGOPMAIHOHHBI
e TEXHOJIOTHU
JUTS. BBITTOJTHCHUS
3a1a4
npodeccruoHanbH

B obmactm 1€HHOCTH  HAYYHOTO
Mo3HaHus: -  copMUPOBAHHOCTH
MHUPOBO33PEHHS, COOTBETCTBYIOILEIO

COBPEMEHHOMY  YPOBHIO  pa3BHTHUSA
HAyKd H OOIECTBEHHOW IPaKTUKH,
OCHOBaHHOT'O Ha JHaJoOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJUKYJIbTYPHOM MHUpE; -
COBEPILLICHCTBOBAHUE  SI3BIKOBOH M
YUTATENbCKON KYJIbTYpPhI KaK CPEACTBa
B3aUMOJCHCTBUSL MEXAY JIIOABMU U
[O3HAHUsI  MMpa; -  OCO3HAaHHE

YMEThb IUIAaHUPOBATH W BBINIOJIHATH XUMHUYECKUN
DKCIIEPUMEHT (mpeBpareHus OPTraHUYECKHUX
BEIIIECTB NPY HArpEeBaHUU, MOJYYCHUE STHIICHA U
M3YYCHHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIIMH Ha
anpJIEruIbl, KpaxMmal, YKCYCHYIO  KHCJIOTY;
JeHatypanus OEJIKOB IMPH HArpeBaHUM, I[BETHHIC
peaknuu OENKOB;, MPOBOJAUTH PEAKIUU HOHHOTO
oOMeHa, OMpeNeNsiTh Cpely BOJHBIX PacTBOPOB,
KayecTBEHHBIC peakiny Ha cynbdar-, KapOoHaT- U
XJIOPUJAHWOHBI, HA KATHOH aMMOHUS; peIlaTh
SKCTIEpUMEHTAIBHBIC 3a/1a4uM 110 TeMaM ""MeTtamisr”
n "Hemeramipl"') B COOTBETCTBHH C IIpaBUJIAMH




OH JEesATEIbHOCTHA

OCHHOCTHU Hayqnoﬁ ACATCIBHOCTH,
TOTOBHOCTH OCYLIECTBIIATDH
MPOCKTHYIO W  HCCJICHOBATCIILCKYIO

ACATCIIBHOCT HWHAUBUAYAJIIBHO W B
rpynre; OBJ'IaI[eHI/Ie YHUBEPCAJIbHBIMU

y4eOHBIMH M03HABATEILHBIMU
JCHCTBUSIMHU: B) pabota c
uHpOpMaIIUeH: - BIAZETh HABBIKAMU
MOJTyYCHUS urbopmaum u3
HCTOYHUKOB pasHbIX THIIOB,
CaMOCTOSITEIEHO OCYIIECTBIIATh
MOWCK, aHalM3, CHUCTEMATH3AIUI0 |
HMHTEPIPETAIUIO urbopmaum
pa3IUYHBIX BUJIOB u tdhopm

MIPEICTABICHNUS; - CO3AaBaTh TEKCTHI B
pasnuuHbIX ¢opmMarax C  y4eToM
Ha3zHaueHWs MH(pOpMaMKU U IEeTIeBOH
ayJUTOPUH, BBHIOMpAs ONTHUMAIbHYIO

bopmy MIPEICTaBICHUS u
BU3yaJIM3alliU, = OLICHUBATh
JOCTOBEPHOCTD, JIETUTUMHOCTD
nH(pOpMaIuy, ee COOTBETCTBHE

IIpaBOBBIM W  MOPAJIBbHO-3THYCCKUM

HOpPMaM; - MCIOJIB30BaTh CPEICTBA
“H(OPMAITMOHHBIX "
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
peleHnn KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHN3aIMOHHBIX 3ama4y c
COOJTIOIEHEM TpeboBaHuil
SPrOHOMHUKH, TEXHHKH O€30IMacHOCTH,
THTHEHBI, pecypcocOepexeHus,

MPABOBBIX M 3THYECKUX HOPM, HOPM
“H(OPMAITMOHHOM 0€30MaCHOCTH;
BJIaACTh HAaBbIKaMHW pPACIIO3HABAaHUA U
3aIIUTHI uH(OPMAITHH,
WHPOPMAITUOHHON 0e30macHOCTH
JIMYHOCTHU

TEXHUKH O€30HacHOCTH TpU  OOpalIeHUH C
BEIIECTBAMH H JIAOOPATOPHBIM O0OPYIOBaHHUEM;
MPeCTaBITh pe3yabTaThl XHUMHUYECKOTO
JKCIepUMEHTa B (QopMe 3amucu  ypaBHEHHH
COOTBETCTBYIOIINX peakuuii u (HopMyITupOBaTh
BBIBOJIBI HAa OCHOBE JTHX pE3yNbTAaTOB; - YMETh
aHaNM3UPOBATh  XUMHUYECKYI0  HH(pOpMAaIHIO,
MOJy4aeMyl0 W3 Pa3HbIX HCTOYHHUKOB (CpEICTB
MaccoBoi nHbopMaIn, ceth MHTEpHET N OpyTHE);
- BIAaAETh OCHOBHBIMH METOJaMH HAay4HOTO
MO3HAHUSI BEUIECTB M XHMMHYECKUX SIBICHUI
(mabmoneHue, M3MEpEHHUe, AKCIIEPUMEHT,
MOJICITHPOBAHUE);

- YMCETb HNPOBOAUTHL pacCyYC€Thbl IO XUMHYCCKUM
(hopMynaM ¥ ypaBHEHUSM XHUMHYECKUX pEaKIUil ¢
HCTIONTb30BaHUEM (mzryeckux BEJIMYHH,
XapaKTepU3YIOUIMX BEIIECTBA C KOJIMYCCTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOPMaJIbHBIC YCIOBHSI)
ra3oB, KOJHYECTBA BEIIECTBA; HCIIOIb30BaTh
CUCTCMHBIC XHUMHWYCCKHUE 3HaHUA IJId IPUHATUA
pemeHHﬁ B KOHKPCTHBIX JXM3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX C BEIIECTBAMH U UX MIPUMEHEHHUEM;

- yMeTh CaMOCTOATENBHO IUIAHUPOBaTH |
MIPOBOJIUTH XUMUYECKHH SKCIIEPUMEHT (TIOIydeHHe
W  UW3y4YEHHWE CBOWCTB  HEOPraHWYECKUX U
OpPTaHMYECKUX BEIIECTB, KAaYeCTBEHHBIC pEaKIIUU
YTIJIEBOIOPOJIOB Pa3IMYHBIX KJIaCCOB 17§
KHCJIOPOJICOACPKAIINX ~ OPraHUYECKUX BEIECTB,
pelieHre  JKCIepUMEHTANBHBIX  3a7ad 10
pacro3HaBaHUIO HEOPTAaHHMYECKUX M OPraHMYECKUX
BEIIECTB) C COOJIIOJICHWEM TMpaBWi 0e30MacHOro
oOpaiieHusi C BeHmECTBAMH U JIADOPATOPHBIM
o0opynoBaHUEM, (hopMynmTUpOBaTH Lenn
UCCIIeIOBaHUS, IPEJJOCTABIISATH B Pa3IMUIHON opme
pe3yabTaThl OKCIIEPUMEHTa, aHAIM3UPOBATh |
OIIEHWBATh MX JOCTOBEPHOCTH;

- YMETb OCYLIECCTBJISTh LIEJICHAIPABICHHBINA OUCK
XUMHUYECKON rnH(pOopMaIIH B pa3IuYHBIX
WCTOYHWKAX  (HayuyHas W ydeOHOHay4yHas
JAUTEpaTypa, CpeACTBa MaccoBOM HH(poOpMauuy,
cetb  MHTepHer W  npyrme),  KPUTHYECKH
aHaJM3UPOBAaTh  XUMHYECKYIl0  HH(pOpMaImo,
nepepadarbiBaTh €€ M HCIOJb30BaTh B
COOTBETCTBHH C TIOCTaBJICHHOW yueOHOH 3a1a4ei;

- BJIQJIETh CUCTEMOW 3HAHUN O METOJax HAyYHOIO
MO3HAHUS SIBICHUHA TPUPOIBI, HCIOIb3yEMBIX B
€CTCCTBCHHLIX HayKaX U YMCHHUAMHA IIPUMCECHATH O3TU
S3HaHUA IIpU OSKCOCPUMEHTAJIBHOM HCCICAO0OBAHUN
BEIIECTB U JUISI OOBACHEHNSI XUMHUYECKHX SIBJICHUH,
HMEIOIIUX MECTO B TMPHPOJE MPAKTUIECKOH
JIESITEIbHOCTH YeJIOBEKA U B TIOBCETHEBHOM YKM3HH

OK 04
OddexTuBHO

B3aUMOJIEHCTBOB
aTh W paboTaTh B

TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEITLHOCTH u
CaMOOIIPeICTICHHUIO; -OBJIaJICHUE
HaBBIKAMH y4eOHO-

YMETh IUIAaHUPOBAaTH W BBINIOJIHATH XUMHYECKUH
OKCIICPUMCHT (HpGBpaH_IGHI/IH OpraHUYCCKUX
BCIICCTB IIPpU Harp€BaHWM, ITOJIYYCHHC OTUIJICHA U
HU3YUCHHUE €TO CBOfICTB, Ka4CCTBCHHBIC pCaKIIMMU Ha

7



KOJIJICKTHBE U | UCCTIEIOBATEIILCKOM, TPOCKTHOW W | albAeTHIbl, Kpaxmal, YKCYCHYI0  KHCIOTY;
KOMaHJe COLIMANIbHOM JESITEeNbHOCTH; | A€HATypalus O€JIKOB IPU HAarpeBaHUM, LIBETHBIC
Osnaznenue YHHUBEPCAIBHBIMU | PEaKUMH OEJKOB; MPOBOAUTH PEAKIUH HOHHOTO
KOMMYHHKAaTUBHBIMU JEHCTBUSIMU: O) | oOOMEHa, OINpenensiTh Cpely BOAHBIX PAacTBOPOB,
COBMECTHAS JIESITEIbHOCTB! Ka4yeCTBEHHbIE PEaKUMU Ha Cyibdar-, KapOoHaT- U
[IOHUMATh u UCIIOJIb30BATh | XJIOPUIAHUOHBI, HAa KATHOH aMMOHMS; peIlaTh
MpernMyIiecTBa KOMaHIHOM W | DKCIIEpUMEHTAJbHbIC 3a/1a4d 1Mo TeMaM "MeTabl"
WHJUBUAyAJIbHON paboTsr; - | 1 "Hemerannsl") B COOTBETCTBUH C NpaBUIaMH
[IPUHUMATh e COBMECTHOM | TEXHUKH 0O€30IaCHOCTH IpU  OOpaIleHUuH C
NeSITeTbHOCTH, OpPraHW30BBIBaTH U | BEIECTBAMHU M JIaOOpaTOpHBIM 00OPYIOBaHHEM;
KOOpDAWHHUPOBATh JEHCTBUS MO €€ | IPeACTaBIATh pe3yabTaThl XHUMHUYECKOTO
JNOCTIDKCHHIO:  COCTaBJATh  IUIaH | OKCIIEpUMEHTa B (opme 3amucu  ypaBHEHHH
NEeHCTBUIA, pachpefeNsiTe PO C | COOTBETCTBYIOIIMX peakinuid U (PopMymupoBaTth
Y4ETOM MHEHUHT YYaCTHUKOB | BBIBOJBI HA OCHOBE O3THX pE3YJIbTaTOB; -yMETh
00CyXIaTh Ppe3yJbTaThl COBMECTHOH | CAMOCTOSITENbHO  IUIAHUPOBAaTh M MPOBOAMTH
paboTsi; KOOPAWHHUPOBATh M | XMMUYECKHUH 3KCIIEPUMEHT (TIOJIyuYeHHE U U3ydCHHUE
BHIMIOJIHATH ~ paboOTy B YCIIOBHSIX | CBOWCTB ~ HEOPTaHMYECKHX M OPraHUYECKUX
peanbHOrO, BUPTYaJIbHOTO W | BEIECTB, KAUYECTBEHHBIE PEAKIUU YTIEBOIOPOJIOB
KOMOWHHPOBAHHOTO B3aMMOJICHCTBUS; | Pa3MUYHBIX KJIACCOB M KUCIIOPOJCOAEPIKAILUX
- OCYILECTBIIST MO3UTUBHOE | OPTaHHUUYECKHX BEIIECTB, pelieHue
CTpaTernyeckoe MOBEJICHNE B | OKCIICPUMEHTAIBHBIX 3aJad 10 PaclO3HABAHHIO
Pa3NUYHBIX CHUTYyalUsX, TMPOSBIATH | HEOPrAaHMUECKMX W OPraHMYECKUX BEIIECTB) C
TBOPUYECTBO M BOOOpa)keHWE, OBITh | COONIONEHHUEM TPaBWII 0E30MMacHOTO OOpaIlieHus C
WHUIAATHBHBIM OBnazenue | BemecTBaMd M J1a0OpaTOpHBIM 00OpYIOBaHHEM,
YHHUBEPCAJIbHBIMU PETYJSTUBHBIMU | (OPMYNHPOBATH Lenu HCCIIEI0BaHNU,
JNEUCTBUSIMU: T) MpUHATHE ce0s U | OPeAOoCTaBISTh B Pa3IMYHOM (opMe pe3yiabTaThl
JPYTUX JIOJICH: - IPUHAMAaTh MOTHUBBI | OKCIIEPUMEHTa, aHATU3UPOBATh W OICHUBATH WX
W apryMeHThl JIpyruxX Jiojed TpHu | JOCTOBEPHOCTH;
aHaJIM3e Pe3yNbTaToOB AEATEIHLHOCTH; -
MpU3HaBaTh CBOE IIPaBO H IPaBO
JOpyrUX JIIOJed Ha  OMMWOKH; -
pa3BuBaTh CHOCOOHOCTH ITOHUMATh
MHUD C NO3ULKHU IPYTOro YeJOBeKa,
OK 07| B obnactu 9KOJIOTHYECKOTO | - cPOpMUPOBATH MPEINCTABICHUSA: O XUMHYECKOH
CopneiicTBOBaThH BOCIIUTAHUS: - C(OPMHUPOBAHHOCTH | COCTABISIONICH €CTECTBEHHOHAYYHOW  KapTHUHBI
COXPaHEHHIO 9KOJIOTHYECKON KYJIBTYpPBI, | MUpPa, POJIM XUMHHU B TTO3HAHUU SIBJICHUH PUPOIHI,
OKpYy>Karomen MOHUMAaHWE  BJIMSHHUS  COLMAIBHO- | B (DOPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
Cpenbl, SKOHOMHYECKHX MPOIIECCOB HA | JINYHOCTH, €€ (YHKIMOHAILHOW TI'PaMOTHOCTH,
pecypcocbepexe | COCTOSHUE MPUPOAHOM M COLMAIBHON | HEOOXOOMMOM I pelIeHUs TPaKTHUECKUX 3a/1a4 1
HUIO, TIPUMEHATH | CPElbl,  OCO3HAHHWE  IJIOOAJIBHOTO | SKOJIOTMYECKM OOOCHOBAHHOTO  OTHOIIEHHS K
3HAHUA 00 | xapakTepa KOJOTHUYECKHX MPOOJIEM; - | CBOEMY 37I0POBBIO M INPHPOAHOUN cpesie; - yMeTb
U3MEHEHUH IUIAHUPOBAaHWE H  OCYIIECTBIICHHE | COOJIIOJATh MpaBuia 9KOJIOTHYECKH
KJIMMaTa, JeHCTBUM B OKpyXarolleld cpelle Ha | 1eeco00pa3HOro MOBEACHUS B OBITY W TPYIOBOM
TPUHIIHITBI OCHOBE 3HAHHS IIeNiel YCTOWYHMBOTO | JIESATENBHOCTH B MENAX COXPAHEHUS CBOETO
OepexxIIMBOTO pa3sBUTHs 4YeJOBEYECTBA; AKTHUBHOE | 3JIOPOBbS M OKPYXKalOIIeH MPUPOIHON CpEelbL;
NIPOM3BOICTBA, HEeNpUsITHE JACHCTBUN, NPHHOCSIIMX | YYUTHIBATH ONACHOCTH BO3ACUCTBHS Ha JKUBBIC
3¢ PeKTHBHO Bpell OKpYXalollel cpele; - YMEHHE | OPTaHU3MBbl OIPEICICHHBIX BELIECTB, IOHUMAs
JIECTBOBATh B | IPOTHO3MPOBATh  HEONArONMpPHATHBIE | CMBICT  ITOKa3aTeNis TPENeIbHOW  JIOMyCTUMON
Ype3BbIUaitHbIX 9KOJIOTHYECKHE MOCJIEACTBUS | KOHLIEHTPAINY;
CUTYyaLusx MpeaNPUHIMAEMbIX JOEHCTBUI, | - yMeTb NPOTHO3MPOBaTh, AaHAJIM3UPOBATH H
Npe0TBpalaTh UX; OIIEHUBATh c MO3UIUN 3KOJIOTUYECKOU
- paclIMpeHHEe OIbITa IEATE]IBHOCTH | 0€30I1acCHOCTH MOCJIEICTBUS ObITOBOM u
9KOJIOTHUECKON HAIpPaBJICHHOCTH;, - | IPOM3BOACTBEHHON  JEATENBHOCTH  YEJIOBEKa,
OBJIaJIeHHE HaBbIKaMU yueOHO- | CBA3aHHOMN c nepepadoTKon BEIIIECTB;
HCCJIEIOBATENbCKOM, IPOEKTHOM W | MCHOJIb30BaTh IOJIyYEHHbIE 3HAHMA JUISI IPUHITUS




COI_[I/IaJIBHOﬁ ACATCIIBHOCTH,

IPaMOTHBIX pemeHuid npobieM B CUTyalHsXx,
CBS3aHHBIX C XHUMHEH; - YMETb OCO3HaBaTb
OMACHOCTh BO3JEHCTBUSl Ha JKMBBIE OPTaHHU3MBI
ONpEAENCHHBIX  BEIIECTB, IOHMUMAas  CMBICT
MOKa3aTeNst MpeneabHOU JOIYyCTUMOM
KOHIIEHTPALMH, U MOSICHATh Ha MIPUMEPaxX CIIOCOOBI
YMEHBIIEHUSI W TPENOTBPAIIECHHUS WX BPEAHOTO
BO3JICICTBHSI HA OPTaHU3M YEJIOBEKa.




2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O6beM TUCHMIIMHBI M BUAbI Y4e0HOii padoThI

O0BeM B yacax

Buj yueOHoii padoThl OuHo-

OYHAas

3a04yHast

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOH THCHHIIINHBI 144 144
B T.4. B opMe NPaKTHYECKOH MOATOTOBKHU - -
BT. 4.
TEOPETUYECKOe 00yueHne 60 26
MPaKTUYECKHUE 3aHATHS 68 26
CamocrosiTesibHAs paboTa - 76
[IpomexyTouHAsI ATTECTALMA — IK3AMEH 16 16
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2.2. TeMaTHYeCKHIi TUIAH H CoacpKaHue TUCHUIIJINHBI

2.2.1 TemaTnyeckuii NJ1aH U coiep:KaHNe TUCHUILUIMHBI 10 09HOIi (popMe 00yUeHuUsI:

HaunmeHnoBanue
pa3aesioB U TeM

Conep:xaHue y4edOHOro MaTepuasia u popmsl
OpraHM3aluH eI TeTLHOCTH 00yYaroIMXCsi

OobeMm, akaja. u /
B TOM YHCJIE B
dopme
NPaKTHYECKOI
MO/ITOTOBKH,
akang 4

Koapl
pe3yJbTaToB
0CBOEHHS

1

3

Paznen 1. OcHoBBI CTP

O€HHS BeIeCcTBA

12/8

Tema 1.1 Xumus —
HAYKa 0 BelllecTBaXx

Coaep:xxanue

8

1. CoBpemeHHass MoOIENb CTPOCHHUS aTOMa.
OnexTpoHHas KOH(pHUTYpanus aToMma.
Knaccudukanus XuMudeckux 37IeMEHTOB (S-, P-,
d-ameMeHTHI). BanenTasle 3NIEKTPOHBI.
BanenTHOCTS. DneKTpoHHAas npupojaa
XUMHYECKOM CBSI3U. DIEKTPOOTPUIIATETHHOCTb.

2. KoBaneHtHast cBSI3p, €€ pa3HOBUAHOCTH U
MEXaHM3Mbl ~ oOpa3oBaHusi  (OOMEHHBIA U
JIOHOPHO-aKIIETITOPHBIN). HNonnas CBsI3b.
Meramnuueckass CcBA3b. BoaopojHas  CBS3b.
MexMonekymsipHble B3auMoaecTsus. M3oTormsl,
OCHOBHOEC H BO30YXIEHHOE COCTOSHHE aToMa,
rUOpUANU3aIKs ATOMHBIX OpOUTANICH.

3. IpakTtuyeckoe 3aHsaTHe 1: Pemenue
NpPaKTUYECKUX  3aJaHuid  HAa  COCTaBJICHUE
AJIEKTPOHHO-TpadUIECKUX OPMYIT JIE€MEHTOB 1—
4 MEpUOJIOB. Pemrenne 3alaHuN Ha
WCIOJNb30BAaHUE XHUMHYECKOH CHUMBOJMKA U
Ha3BaHUM  COEAMHEHHMW 10  HOMEHKIAType
MEXAYHapOJHOTO COI03a TEOPETUYECKOH U
NPUKIAAHOW XUMUU W TPUBUAIBHBIX Ha3BaHUU
JUISt COCTaBIICHHSI  XUMHUYECKHX  (opMyl
JIBYXaTOMHBIX COeJIMHEHUH (OKCHIOB, CYIb(HUIOB,
TUAPUIOB W T.OI.) W APYTUX HEOPTraHMYECKUX
COEIMHEHUM OT/IEJIbHBIX KJIACCOB.

4. IlpakTuyeckoe 3aHATHe 2: Pemenue 3ananuit
Ha HCIIOJIb30BAaHNE XUMHUYECKON CHMBOJIMKA U
Ha3BaHMH  COEIMHEHUH 1O  HOMEHKIJIAType
MEXAYHapOJHOIO  COK3a TEOPETUYECKOH U
NPUKIAJHOW XUMUM U TPUBHAJIBHBIX HA3BaHUU
JUIS  COCTaBICHHS  XUMHUYECKHUX  (QOpMyl
JBYXaTOMHBIX COeIMHEHUH (OKCHIOB, CYJIb(UIO0B,
THAPUAOB W T.OI.) W JAPYTUX HEOPraHUYECKHUX
COETMHEHHH OTJENIbHBIX KJIaCCOB.

OK 01

Tema 1.2
Iepuoguyecknii
3aKOH M TadJanna
JI.LA. MeHnaeseeBa

Conep:xanue

5. lIpakTnyeckoe 3anaTue 3: Ilepuonmdeckas
cucTeMa XUMHYECKHUX 3JIEMEHTORB J.N.
Menpneneesa. ®uznyecKuii CMBICII
[lepuognueckoro 3akona J[.M. Mengeneesa.
3aKOHOMEPHOCTH M3MEHEHUs CBOICTB
XMMHYECKHX  3JIEMEHTOB, O00pa3syeMbIX HUMH
MIPOCTBIX U CIOKHBIX BEIIECTB B COOTBETCTBHUH C

OK 01, OK 02
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MIOJIO)KEHUEM ~ XHMHYECKOTO  JJIEMEHTa B
ITepuoauueckoit cucteme. MUpoBO33peHUYECKOE U
Hay4Hoe 3HadeHue [lepuonnueckoro 3akona J[.1.
Menpgeneesa. IIpornoszsr J[.MI. Mengeneesa.
OTKpBITHE HOBBIX XUMHYECKUX 3JIEMEHTOB. 2 17
Pemenne MPaKTHKO-OPUEHTHPOBAHHBIX
TEOPETUUECKUX 3aJaHMi Ha XapaKTepU3aLHIo
XMUMUYECKUX DJJeMEHTOB «Metammndyeckue /

HEMETAIIMYCCKHC CBOMCTBA,
SIEKTPOOTPULIATEILHOCT U CpOJICTBO K
SIEKTPOHY XUMHUYECKHUX 3JICMCHTOB B

COOTBETCTBHE C WX D3JIEKTPOHHBIM CTPOCHHUEM U
MTOJIOKEHHEM B TIEPHOIWYCCKOM  cHCTeMe
xumudeckux aneMmenToB /.M. MenpaeneeBay.

6. IIpakTH4eckoe 3aHATHE 4:
MupoBo33peHueckoe W HAayYHOE 3HaueHHe
Ilepuonnueckoro 3axona J[.M. Menzaeneesa.
[Iporuoser .M. MenneneeBa. OTKpPBITHE HOBBIX
XUMHYECKHUX  dJeMeHToB. 2 17  Pemenue
MIPAKTHKO-OPHUEHTHPOBAHHBIX TEOPETUIECKHUX
3alaHMii  HA  XapakTEpHU3aIUi0  XUMHUYECKHX
2JIEMEHTOB «MeTalTHIecKue / HeMETALTHICCKIE
CBOWCTBA, DIIEKTPOOTPUIIATETTHHOCT M CPOJICTBO K
QJICKTPOHY XUMHUYCCKUX 3JIECMCHTOB B
COOTBETCTBHE C HX DJIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHHEM B TEPHOAMYECKON  CHCTEMeE
xumudeckux dneMmenToB /.M. MennaeneeBay.

Paznea 2. Xumunueckune

peaknuu

10/6

Tema 2.1 Tunsl

Conep:xanue

XUMHUYEeCKHUX
peakuuit

7. Knaccudukanust ¥ THUIbI XUMUYECKUX PEaKUi
C  yyacTHeM  HEOPraHWYEeCKHX  BEILECTB.
KonnuecTBeHHblE ~ OTHONIIEHHS B XHUMUH.
OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI B XHMHUH U
pacueTbl IO ypaBHEHUSIM XHMHUYECKUX PEaKIHH.
Monp Kak eAMHHIA KOJHWYECTBA BEIECTBA.
MosnsipHast Macca. 3aKOHBI COXpPaHEHUsI Macchl U
sHepruu. 3akoH ABoraapo. MomspHbIi 00BbeM
ra3oB. OTHOCHTENbHAS TUIOTHOCTH Ta30B. Peakiinu
KOMIUIEKCOO0Opa30BaHUs c ydacTHEM
HEOpPraHMYeCKHX  BEIIeCTB  (Ha  mpuMepe
T'HJIPOKCOKOMILJICKCOB IIMHKA U aJJFOMHHUS])

OK 01

8. IIpaktuyeckoe 3amsitne 5: CocraBieHue
YpaBHEHUN peakUuid COCIUHEHUS, Pa3JIOKEHUS,
3aMelleHus, oOMeHa. YpaBHEHHs  peaKIui
TOpPEeHUsi,  MOHHOTO  OOMEHa,  OKHCJICHUS-
BOCCTaHOBJIEHHA.  Pacyer  KONWYECTBEHHBIX
XapaKTePUCTUK UCXOJHBIX BEIIECTB M MPOAYKTOB
peakuuu. Pacuer KOJINYECTBEHHBIX
XapaKTEepPUCTUK MPOAYKTa pPEaKlHH COEIMHEHUS,
€CIIM OJHO W3 BEUIECTB JaHO B W30BITKE W/WIH
COJICPKUT MPUMECH.

9. IlpakTnyeckoe 3aHsaTHe 6: Pacuer maccoBoit
WM 00BEMHOM JOJHM BBIXOJIA MPOAYKTA PEaKIInn
COCIMHECHUSI OT TCOPETUUYECKH BO3MOXKHOTO.
Pacuer 00OBEMHBIX OTHOIIEHHWI Ta30B. Pacuer
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Macchl (00beM, KOJIMYECTBO BEIICCTBA) MPOAYKTa
pEaKIuM, eClI OJHO M3 BEIIECTB JAaHO B BHIC
pacTBOpa C OINpEeAENeHHOM MaccoBOW jmoiei
PACcTBOPEHHOTO BELIECTBA.

10. IIpakTnyeckoe 3aHsiTHe 7: YpaBHCHHSA
OKHCJICHU-BOCCTAHOBJICHHSI. Crenenp
okucieHuss. OKHCIUTENb U BOCCTAHOBHTEINb.
OKHCAUTETPHOBOCCTAHOBUTENbHBIE PEAKIMHA B
IpUpOAE, MPOM3BOACTBEHHBIX IIpoleccax H
KU3HEACSTENbHOCTH OpPTaHU3MOB.
OKHCAUTETHHO-BOCCTAHOBUTENBHBIN  ITOTEHIIHAN
cpenpbl. CocraBnenue u ypaBHHBaHUE
OKHCIIMTEIbHOBOCCTAHOBUTEIBHBIX peaxuuit
METOZOM JJIEKTPOHHOTO Oananca. TunnuHbie
HEOpPraHUYECKUE OKHCIUTENH U BOCCTAHOBUTEIH.
DJIEKTPOJIN3 paCTBOPOB U PACILIABOB COJEH.

Tema 2.2
DJIeKTpOTUTHYECKAS
JUCCOLMALUS U
HOHHDII 00MeH

Conep:xkanue

11. Teopust 3JIEKTPOIUTUYCCKON JHUCCOLUAIUHU.
Peakiun nonnoro oomena. CocTaBieHre peaKiui
MOHHOTO OOMEHa MyTeM COCTAaBJICHUS WX MOIHBIX
U COKpALICHHBIX HMOHHBIX ypaBHEHMU. 'maponus
cojieii. 3HaueHUE TUAPOJM3a B OHOIOTHYECKUX
o0OMeHHBIX Tporeccax. [IpuMenenue ruaposm3a B
MTPOMBINIIEHHOCTH.

OK 01

Paznen 3. CtpoeHue u

CBOMCTBA HCOPraHnveCKUX BEIIECTB

20/10

Tema 3.1
Kaaccnpuraums,
HOMEHKJIaTypa

CcTpoeHHe
HEOPraHuYecKux

BelllecTB

Conep:xanue

12. [Ipenmer HEOpPraHUYEeCKOU XUMHH.
B3anmocBsi3b HEOPraHW4eCKUX BEILIECTB.
Knaccupukanms  HEOpraHMYECKWX  BEIECTB.
IIpocteie u crnoxsele BemecTBa. (OCHOBHBIE
KJIACCBI CIIO’KHBIX BEILIECTB (oxcuapl,
THJIPOKCHJIBI, KUCJIOTHI, conu). HoMeHkmaTypa u
Ha3BaHHE HEOPTaHMYECKUX BEIIECTB UCXOMS U3 UX
XMUMUYECKOM  (QopMynsl  WiIM  COCTaBJICHHE
XMUMUYECKOH (OpMyJBl HCXOIs W3 Ha3BaHUSA
BEIIECTBA MO MEXIYHAPOIHON WM TPUBUAIBHOMN
HOMEHKJIaType. MexxMoneKyIsipHbIe
B3aMMOJICHCTBUSI.

13. Kpucramioruapatsl. ArperatHble COCTOSHUS
BemiecTBa. Kpucrtammmueckne #W  amopgHbBIE
BEUIECTBA. THMBI KPUCTAIUIMUECKUX PEMIETOK
(aromHas, MOJIEKYJISIpHAs, MOHHas,
METaJUIn4ecKas).  3aBHCUMOCTh  (DU3UYECKUX
CBOMCTB BELIECTBA OT THUMA KPUCTAJIIMYECKOU
pemwetkr. [lpuumHel MHOrOOOpa3Hs BELIECTB.
CoBpeMeHHBIE TIPENCTaBIEHUS O CTPOEHUH
TBEPABIX, KHUIKUX K Ta3000pa3HbIX BEIIECTB.
Kunkne KpucTaibl.

14. MpakTnyeckoe 3ansitue 8: Pemenue 3amau
Ha pacdeT MacCOBOM JOIHM (MacChl) XUMHUYECKOTO
JJIeMeHTa (COeOUHEHHUs) B MOJIEKyJe (CMech).
Pemenue NPaKTUIECKUX 3aJaHnui o
Kiaccu(UKaIuy, HOMEHKJIATYPE M XUMHUYECKHM
(dopMyiiaM HEOpraHWYEeCKUX BEIIECTB Pa3IHYHBIX
KJIacCOB (HA3plBaThb W COCTABISTH (OPMYJIBI

OK 01, OK 02

13




XUMUYECKUX BEILIECTB, onpenesaTh
MIPUHAIKHOCTH K KIIAccy).

15. IIpakTtnuyeckoe 3aHsaTHe 9: VcTOUHMKH
XMUMUYeCKOH uHpopManuyn (HaydHas u y4deOHO-
Hay4yHas  JHUTEparypa, CpEICTBA  MAacCOBOM
nHpopMmaruy, cetb VHTepHET M Apyrue). [lomck
WHPOPMALIMKM [0 HA3BaHWSAM, HICHTU(HUKATOpPAM,
CTPYKTYPHBIM popMyIiam.

Tema 3.2
POu3uKoOXUMHYECKHEe
CBOMCTBA
HEOPraHuYeCcKUuX
BellecTB

Conep:xxanue

16. Meramisl. O0mue GU3NIECKUEe ¥ XUMUIESCKHE
cBolictBa MeTauoB. CHocoObl  MONy4YCHHS.
3HayeHHEe METANIOB U HEMETAIJIOB B MPUPOJAE U
KHU3HEICATEIbHOCTH 4EIOBEKa M OPraHW3MOB.
Kopposusi MetaymioB: BHIBI KOPPO3HH, CIOCOOBI
3alIMTHl METAJUIOB OT KOppo3uH. Hemerammsl.
Ob0mue ¢Qu3myeckue W XUMHYECKHE CBOHCTBA
HEMETaJUIoB. TUMHYHBIE CBOIICTBA MeTaioB [Y—
YII rpymn. Knaccudukanuss M HOMEHKIATypa
COECIMHECHUI HEMETAJIOB. KpyroBopotst
OMOreHHBIX 3JIEMEHTOB B IPHPOJIE.

17. XuMHYeCKUE CBOWCTBA OCHOBHBIX KJIACCOB
HEOpPTaHUYECKUX BEIIECTB (oxcuos,
THIPOKCUIOB,  KHCJIOT, coledl u  1p.).
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB IMPOCTHIX
BELIECTB, BOJOPOJHBIX COEAMHEHUH, BBICIINX
OKCHJIOB M THIPOKCH/IOB.

18. IIpakrtuueckoe 3ansitue 10: CocraBneHue
YpaBHEHUH XWMHUYECKHX pEaKIuid C y4acTHEM
MMPOCTBIX M CJIOKHBIX HEOPTAaHWYCCKUX BCHICCTB!:
OKCHJIOB METAJIJIOB, HEMETAIIOB M aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHWYECKHUX KHCIIOT, OCHOBaHUH
u aM(I)OTepHBIX TUAPOKCHUI0B, HEOPTaHMYCCKUX
CoJIeH, XapaKTEepU3YIOIIMX UX CBOWCTBA. Pelienue
MTPAKTUKO-OPUEHTHPOBAHHBIX TEOPETUIESCKUX
3alaHuN Ha CBOMCTBA u MOJy4YeHHE
HCOPTraHNYCCKUX BCHICCTB.

OK 01, OK 02

Tema 3.3
IIpousBoacTeo
HEOPraHu4YecKux
BelllecTB. 3HaYeHue
U NpUMeHeHue B
OBITY U Ha
NMPON3BO/CTBE

Conep:xanue

19. OOmme mpencTaBieHUs O IPOMBIIIJICHHBIX
croco0ax IOJIyYeHUs] XUMHUYECKHUX BEIIeCTB (Ha
nmpuMepe  MPOM3BOACTBA  aMMHaka, CEpPHOH
KHCIOTHI). YepHas W [BETHas METAJUTyprusl.
[IpakTHdeckoe MPUMEHEHUE JJIEKTPONIN3a s
MOJIyUYEHHUSI  IICJIOYHBIX,  IIEJOYHO3EMEJIbHBIX
MeTaaaoB U amoMuHUA. CTEKIIO U CHUIMKATHAs
MPOMBINUIEHHOCTh.  [IpobiieMa  oTXOmOB U
MOOOYHBIX IPOITYKTOB.

20. Tpaktnyeckoe 3anaTue 11: Pemenue
MPaKTUKO-OPUEHTHPOBAHHBIX 3aJlaHuil O PO
HEOPTaHWYECKOW XUMHH B Pa3BUTHH MEIUIUHEI,
CO3JITaHWH HOBBIX MaTepHaJoOB (B CTPOUTEIHCTBE U
Ip. OTpacisX  MPOMBIIUICHHOCTH),  HOBBIX
HUCTOYHUKOB SHEPTUHU (asmpTEepHATHUBHBIC
HWCTOYHMKH DJHEPTUH) B pEIICHUH TpodieM
SKOJIOTUYECKOM, DHEPreTMUEeCKOH U MHUIIEBOM
0e30MacHOCTH.

OK 01, OK 02
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21. Tlpakrtuueckoe 3ausitue 12: CBoiicTBa
HEOPraHMYECKUX BEIIECTB.

Pasznen 4. CtpoeHue u

cBoOiicTBa OpPraHM4eCKHuX BCIICCTB

22/6

Tema 4.1
Knaccupuxaumus,
CTPOEHHUE H
HOMEHKJIATypa
OpPraHuYecKux
BellecTB

Conep:xanue

22. Ilpenmet opraHn4eckoi XxuMuu. Bzanmocss3b
HEOPTraHWYECKUX M  OPraHWYECKUX  BEILECTB.
XHUMHYECKOe CTPOCHHE KaK MOPSANOK COEIMHEHUS
aTOMOB B MOJIEKYJIE COIJIACHO HMX BaJ€HTHOCTH.
OCHOBHbBIC TIOJOXKEHUSI TEOPUH XHMHYECKOTO
CTPOCHHS OpraHWYeCKUX coemuHeHnd A.M.
byrnepoBa. YrnepoaHbli CKEJET OpPraHUYECKON
MOJIEKYNBl. MOJNeKyJIsapHble U  CTPYKTYpHBIE
(pa3BepHyTBIe,  COKpAIICHHBIE)  XHMHUYECKHE
¢dopmynbl. 3aBHCHMOCTh CBOHCTB BEIIECTB OT
XUMHUYECKOT0 CTpoeHus: Monekyild. Wzomepus u
M30MeEpHl (CTPYKTYypHas, TeoMeTpudeckas (Iuc-
TpaHc-uzoMepus). KpaTHOCTh XMMHUYECKON CBSI3H.
[NonsiTie o ¢hyHKUMOHANBHOM rpynme. [IpuHIHIBL
KJIaccU(UKAIMA  OPTaHWYECKUX  COCTUHEHUI.
MexnyHaponHass HOMEHKIATypa W IMPUHIUIIBI
HOMEHKJIATypbl OPTaHUYECKUX COCTUHEHHH.

23. MpakTuueckoe 3ansaTue 13: Homenknatypa
OpPTaHUYECKUX COCTUHEHHH OTIEIbHBIX KIIACCOB
(HachIIIEHHBIC, HEHACHIIIIEHHBIE H apOMAaTHIECKHE
YIJIEBOJOPO/IBI, CIUPTHL, (PEHOIBI, aIbJIeTUAbI,
KETOHBI,  KapOOHOBBIE  KHCJIOTBI W  JIp.)
CocTaBneHue  TONHBIX W COKpAIIEHHBIX
CTPYKTYpHBIX (OpMYJ OpraHMYEeCKUX BEUIECTB
OTJENBHBIX KJIACCOB, MCIONb3Yysd MX Ha3BaHHS IO
CUCTEeMaTH4YeCKOH  HOMEHKiIarype.  Pacuers
npocteimei GopMyITbl OpraHnYECKOW MOJIEKYIIHI,
HCXOJI U3 3JIEMEHTHOTO cocTana (B %).

OK 01

Tema 4.2 CBolicTBa
OpraHnYecKHux
coeMHEHUI

Conep:xanue

10

24. ®u3MKO-XMMHYECKUE CBOMCTBA OPraHMYECKUX
COCAMHEHHH OTIEJIBHBIX KJIaccoB (0COOEHHOCTH
KJIACCU(PUKAIIMY 1 HOMEHKJIATYPbl BHYTPH KJIacca,
rOMOJIOTHYECKHHA psag W obmas ¢dopmyna;
n3oMepus; (Qu3NYeCKHe CBOWCTBA; XWMHUYECKHE
CBOMCTBa; CIOCOOBI TIONyYEHUS): TPEEIbHbIE
yriaeBonoponsl. l'opeHne MeraHa Kak OJUH U3
OCHOBHBIX HMCTOYHHUKOB Tera B
MPOMBIIIIJICHHOCTH ¥ OBITY. CBOWCTBA MPUPOTHBIX
YIJIEBOAOPOIOB, HAXOXKIEHUE B IpUpore U
NIPUMEHEHHUE AJIKAHOB;

OK 01, OK 02

25. Henpenensuele u apoMaTHUYECKHe
yraeBomopoabl. Ilommmepuzamust 3THiIEHA Kak
OCHOBHOE HAIIPABJIICHWE €r0 HCIOJIb30BaHMUS.
I'openne alneTuiIeHa KakK HUCTOYHUK
BBICOKOTEMIIEPATypHOIO IUIAMEHU [UIS CBapKU U
PE3KU METAJLIOB,;

26. Kucnopoacoaepkaine COeIUHEHHs (CIUPTHI
U TpocTeie A3QUPHL, (EHONBI, ANbICTHUIB U
KEeTOHBI,  KapOOHOBBIE  KHCIOTBI M  HUX
npousBojHbIe).  [IpakTHueckoe — NIpHMEHEHHE

OTHUJIICHI'TIMKOJIA, TJIMOCPUHA, (beHOJ'Ia.

15




[Ipumenenne Qopmanpaernaa, amneTalbIerua,
YKCYCHOM KHCIOTBL. MBbUIa Kak COJM BBICHIUX
KapOOHOBBIX KHCJIOT. Moromue cBOHCTBa MbLIA;
azoTcoAepKallfe  CoeAWHEeHWss  (aMUHBI U
AMHUHOKHUCIIOTHI, OCJIKH).

27. Knaccuduxarus u 0COOEHHOCTH
OpPraHHYECKUX peakiuii. PeakIMOHHBIC IEHTPHI.
Paaukansl. [lepBoHayanbHble TMOHITHSA O THIAX M
MEXaHHU3MaX OPraHMYECKUX PEaKIuii.

28. Ilpakrtuueckoe 3aHsTHe 14: Pemenue
[EMOYeK MPEBPAIICHHI Ha TEHETHYECKYIO CBS3b
MEKIy KJIacCaMH OpPraHMYeCKHUX COCAWHEHHUH C

COCTaBIICHUEM Ha3BaHUI OpPraHHYECKUX
COECIMHECHUI o TPUBUATILHOU 58105
MEXIYHapOIHOU CUCTEMAaTHYECKOU

HOMEHKIaType. PemieHne pacdeTHbBIX 3agad IO
YPaBHEHUSIM PEAKLUH C y4acTHEM OPraHUYEeCKHUX
BEIIECTB.

Tema 4.3
Oprannueckue
BelllecTBa B
JKU3HEAeATeIbHOCTH
yeJI0BeKa.
IIpousBoacTBo 1
NpUMeHeHne
OpPraHuYecKHX
BellleCTB B
NMPOMBIIVIEHHOCTH

Conep:xanue

29. buoopranmueckue coenuHeHus. [Ipumenenne
u Ouonoruyueckas poib yrieBojoB. OxucieHHe
YIJIEBOJOB — HWCTOYHHK DJHEPIHHM  YKHMBBIX
OPTaHH3MOB. Ob6nactu IPUMEHEHUS
amMuHOKHCHOT. IlpeBpamienusi OGenkoB NUINK B
opranu3Mme. buonorunueckue (QyHKIHUA OCIIKOB.
Buonornueckne  QyHKIMH ~ KHPOB. Pons
OpPTaHMYECKOW XHMMHUH B PpEIICHUH MpodiieM
MUIIEBON 0€30MaCHOCTH.

OK 01, OK 02

30. HykinenHOBbIE KHCIOTBI: COCTaB M CTPOCHUE.
Crpoenue HykneoTunoB. CocTaB HYKICHHOBBIX
kucnot (JJHK, PHK). Ponb HykIeMHOBBIX KHCIIOT
B KHU3HEAEITEIHLHOCTH OPraHU3MOB.

31. TIpom3BOJICTBO OPraHMYECKUX BEIIECTB:
MMPOM3BOJICTBO METaHOJNA, IepepadoTka He(TH.
[MonusTuneH Kak KPYMHOTOHHAXKHBIM MPOIYKT
XUMHYECKOTO  MpOW3BOACTBAa.  llpumeHeHMe
stuieHa. [Ipou3BoiCTBO U MpUMEHEHHE KaydyKa
n pe3uHbl. CHHTETHMYECKHE U HCKYCCTBEHHBIE
BOJIOKHA, UX CTpOoeHue, cBoiicTBa. [IpakTruueckoe
WCTIONIb30BaHME BOJIOKOH. CuHTeTHYECKHE
TUICHKH: U30JISAIUS JJIs IPOBOJIOB, MEMOpaHbI ISt
OTPECHEHHWS BOJBI, 3alIUTHBIE IUICHKH IS
aBTOMOOMIIEH, TJIaCTHIPH, XUPYPTAYECKUE
noBsi3ku. HoBbIE TexXHONOTMU  HajJbHEUIIEro
COBEPILEHCTBOBAHUS TMOJUMEPHBIX MaTepUaOB.
Ponp oprarmueckoil XMMHUX B PELIEHUH MTPOOIIEM
SHEpPreTHYecKord Oe30macHOCTH, B  Pa3BUTUHU
MEJIULUHBI, CO3JaHUH HOBBIX MaTEPHUAIOB, HOBBIX
HACTOYHHUKOB SHEprun (ampTEpHATHBHBIE
HWCTOYHHUKH DHEPTHUH).

32. IIpaktu4yeckoe 3ansithe 15: Pemenne

MPAKTUKO-OPUCHTHUPOBAHHBIX 3a,I[aHI/Iﬁ 1o
COCTaBJICHHIO XUMHUYCCKUX peaKuHﬁ,
OTpaxaromux XUMHUYCCKYIO AKTUBHOCTb

OPraHnvYCCKUux COG,Z[I/IHCHI/If/i B Pa3JIMYHBIX Cpcaax
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‘ (TpUPOHBIX, OMOIOTUYECKUX, TEXHOTCHHBIX).

Paznen 5. KunHernueckne WM TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH
NPOTeKAHUS XUMHMYECKHX peaKkumii

6/2

Tema 5.1
Kunernueckne
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peaxumii

Coaep:xxanue

33. Xwumunueckue peaknuu. Kiaccuduxanms
XAMUYECKUX peaknuii: mo ¢a3oBOMY COCTaBy
(roMoTeHHBIE u TeTCPOTCHHEIE), o
WCTIONB30BaHMIO KaTanu3aropa (KaTaIuTHYECKHE
u Hekaranutuueckue). CKOpPOCTh peakiuu, ee
3aBUCHUMOCTb OT Pa3lIWYHbIX (HaKTOPOB: HPUPOJIBI
pearupyoumx BEIIECTB, KOHLIEHTPAL1H
pearupyonmx BemecTB, TeMIepaTypsl (IpaBUIIo
Bant-T'odda), TITOTIAH peaKIMOHHOMI
MOBEPXHOCTH, HAIW4us KaTanuzaropa. Pomb
KaTajlu3aToOpOB B IMPHUPOLE U IPOMBIIIIECHHOM
HIPOU3BOJCTBE. OHeprus aKTUBaLUU.
AKTHBHPOBaHHBIA KoMIutekc. Karammzatoper u
kartanu3. Poib Karanm3aropoB B IpHPOAC U
MPOMBIIIUIEHHOM IIPOU3BOJICTBE

OK 01, OK 02

Tema 5.2
TepMoauHaMU4ecKH
€ 3aKOHOMEpPHOCTH
NMPOTEeKaAHNs
XUMHMYECKUX
peakuuii.
PaBHoBecue
XUMHYECKUX
peaxkuuii

Coaep:xanue

34. Knaccuduranmmss XUMHYECKUX PEAKIIHA: TI0
TEIUIOBOMY apdexTy (9K30TEpMUYECKHE,
supoTepmudeckue), mo OK 02 obGparumoctu
(oOpatumele w  HeoOpatumble).  TemoBbIe
3¢ ekt XUMHYECKUAX peaxiuii.
Tepmoxumuyeckne ypaBHeHUs. OOpaTUMOCTh
peakiuuidi. XHUMHUYECKOE PpaBHOBECHE M €r0
CMEIIEHHE 0] ICHCTBUEM Pa3InYHbIX (PAKTOPOB
(KOHIEHTpallUsl  PEeareHTOB WM  TPOJYKTOB
peaknuy, JaBieHHe, TeMIlepaTypa) Ui CO3/IaHuUs
ONTUMAJIbHBIX YCIOBHH MPOTEKAHUS XUMHUYECKUX
nporeccoB. [loHsATHE 00 SHTANBIINU U SHTPOIIHH.
Ouneprus ['mb6ca. 3akon ['ecca u ciencTBust u3
Hero. Ponp  cmemieHust  paBHOBecHs B
TEXHOJIOTHYECKHUX MPOoLeccax.

35. MpakTuyeckoe 3anaTue 16: INpunmun Jle
aTenve. Bnusiane pasnuuHbix (akTopoB Ha
W3MEHEHUE DPABHOBECUS XMMHUYECKUX PEaKIHi.
3aKkoH  JEHCTBYIOIIMX MacC M  KOHCTaHTa
XHUMHUYECKOTO paBHOBECHSI. Pacuetst
PaBHOBECHBIX  KOHLEHTpPALUH  pearupyromux
BEIIECTB M TPOAYKTOB peakuuid. PacueTsl
teruioBoro  d¢dekra  peakuuu.  PemeHne
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHui Ha
npumeHenne npuHouna Jle-Illarense s
HAXOXKJCHUS HarpaBJICHUs CMEICHUS
paBHOBECHS XUMHYECKOH peakiuu H aHaJu3
(akTopoB, BIMSIOLINX Ha CMelleHHe
XMMHUYECKOr0 PAaBHOBECHSI.

OK 01, OK 02

Pasznen 6. lucnepcHble CHCTEMBI

412

Tema 6.1
JucnepcHbie
cHcTeMbI H (paKTOpPBI
HX YCTOHYMBOCTH

Conep:xanue

36. ucmepcHble cuctembl.  KommounmHbie
cucteMbl. McTunHbIe pacTBOphl. PacTBOopeHue Kak
(hHM3UKO-XUMHUYECKAN MpoIIeCC. PacTBopHI.

Crioco0b1 MIPUTOTOBIICHUS pacTBOPOB.

OK 01, OK
02, OK 07
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PactBoprMocTh. MaccoBasi 105151 paCTBOPEHHOTO
BEIIIECTRA. [penenpHO JIOTyCTHMEIE
KOHLICHTPAllMd W MX KCIOJIb30BAHUE B OIICHKE
sKoyoruueckoi OeszomacHocTH. Kiaccudukanms
JMCTIEPCHBIX CHCTEM Mo cocTtaBy. CTpoeHue u
(akTOpbl YCTOWYMBOCTH JUCIEPCHBIX CHCTEM.
Pacnio3naBanue UCTHUHHBIX pacTBOpOB,
KOJUIOMIHBIX PAacTBOPOB U TPYyOOIUCIEPCHBIX
cucreM. CTpoeHne MUIeIUTbl. PaccenBanue cBeta
OpU  TPOXOXKICHUM CBETOBOTO IydKa dYepes
ONTUYECKH HEOMHOPOIHYI cpeny (dddekra
Tuanams).

37. lIpakTuyeckoe 3ansaTue 17: Pemenue 3agaq
Ha  TPUTOTOBICHHE  pPacTBOpoB.  PemieHue
MPAKTUKO-OPUCHTHPOBAHHBIX PACYCTHBIX 3aI[aHHﬁ
Ha JHCIIEPCHBIE CHUCTEMBI, WCIONB3yeMbIE B

OBITOBOH M TPOM3BOJCTBEHHOW JICATEIBHOCTH 2
YeJloBeKa, c TTO3ULHIH 3KOJIOTMYECKOM
0e30macHOCTM  MOCHENCTBUH M I'PaMOTHBIX
penieHni npobieM, CBI3aHHBIX C XUMHUEH.
Pa3nen 7. KauecTBeHHBIE peakiuu 00HApyKeHUs] HEOPraHUYECKUX U 4/4
OpPraHnYecKHX BellecTB
Tema 7.1 | Conep:kanue 2
Oo0napy:xkeHue 38. IIpakTnueckoe 3ansaTue 18: KauecrBenusie
HeOpraHu4ecKux XUMHUYECKHE  pEaKIUM,  XapaKTepHble  JJIs
KATHOHOB U AHUOHOB | 00HAPY)KCHUS HEOPTaHUYEeCKUX BEIIECTB
(xaToHOB M aHWOHOB). CocTaBieHUE ypaBHEHHUI OK 01. OK 02
peakuuii oOHapyxeHus katnoHoB [-VI rpynm u 2 ’
AHUOHOB, B T.4. B MOJIEKYJSIDHOW M MOHHOH
¢dopmax. Peakuiun oOHapykeHHsI HEOPTaHUUECKUX
BEIIECTB B pEAJbHBIX OOBEKTaX OKPYXKaroLIeH
CpeJIbl.
Tema 7.2 | Conep:xxanue 2
Oo0napy:keHue 39. IIpakTuueckoe 3ansaTue 19: KauecrBeHHsie
OpPraHnYecKuX XUMHUYECKAE  PEaKIWH,  XapaKkTepHble s
BEIIECTB OTAEJbLHBIX | OOHAPY)KEHUS OTJENBHBIX KIACCOB OPraHMYECKHX
KJIACCOB ¢ | coequHeHU: (peHoOB, ampAErHIOB, Kpaxmana, OK 01. OK 02
HCII0JIb30BaHUEM YKCYCHOH  KHCIOTBI, ~aMHHOKHCIOT M  Jp. 2 ’
Ka4eCTBEHHBIX Jenatypaiusi OeITKOB NIPU HArPEBaHWH, I[BETHBIC
peaxumii peakmun  OenkoB. CocTaBlieHHE KadeCTBEHHBIX
peaxuit OOHapyXEeHUS OpPTaHHYECKHX
COETMHEHHH OTJENIbHBIX KJIACCOB.
Paznen 8. Xumusg B OBITY M TIPOM3BOACTBEHHON JeATEIbHOCTH 2
YeJIOBEKA
Tema 8.1 Xummsa B | Copepxxanne 2
ObITY U | 40. Dxojornyeckas O€30MaCHOCTH ITOCIICICTBHMA
NPOM3BOACTBEHHOM OBITOBOH W TPOM3BOJCTBEHHOW JIEATEIHHOCTH
AesITeJIbHOCTH YeJoBeKa, CBA3aHHas C MepepabOTKOW BEILECTB;
YeJI0BeKa MONUCK M aHajJu3 XUMHYECKOW HH(POpMaluu W3 OK 01, OK
pa3IMYHBIX HWCTOYHWUKOB (HaydyHas W ydeOHO- 2 02, OK 04,
Hay4Has  JUTEpaTrypa, CpeACcTBa  MacCOBOU OK 07
uHpopmanun, cetb VHTEepHET M npyrue). Kercs
(c  yuerom  Oymymieii  mpodecCHOHAIbHOM

NESITeTBbHOCTH) Ha aHau3 WHPOPMAIUU O
MPOU3BOACTBEHHOM  JICSITEILHOCTH  YEIIOBEKa,
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CBSI3aHHOM ¢ TmepepadOTKOW W TOIXy4YeHHEM
BEIIECTB, &  TaKkXke C  JKOJIOTHYECKOH
Oe3onacHocThiO. 3ammra Keica: IlpencraBneHue
pe3yabTaTOB peIleHHs] KeHcoB (BBICTYIUIEHHE C
TIpe3eHTaNNeH)

Pasznen 9.1. UcciienoBaHue M XUMHYeCKHI aHAJIN3 00beKTOB 0HOChephl

30/20

Tema 9.1.1 OcHoBBI
J1abopaToOpHOit
MPaKTUKH B
npogeccuoHaIbHbI X
Jaboparopusx

Conep:xanue

41. IlpakTnyeckoe 3ansithe 20: BpimonHeHue
TUIOBBIX PAacyeTOB IO TEMAaTHKE JKCIEPUMEHTa
(BBIXOA MpPOAYKTa pEaKLUUH, Macca HaBECKH,
00BbEM PACTBOPUTEIS).

42. IlpakTtuueckoe 3anatue 21: OOpaboTka
JaHHBIX, aHAJIM3 M OLECHKA HX JOCTOBEPHOCTU
(BBIYHCIICHUE CpEIHero 3HAYCHHS
OKCIICPUMCHTAJILHBIX NaHHBIX, HOFpeHIHOCTI/I).

43. IlpakTuyeckoe 3ansatue 22: [IpencrarneHue
pe3yJIbTaTOB 3KCIEPHUMEHTA B Pa3inuvIHON (hopme
(Tabnuia, rpaduk, OTYET, TOKIAN, IPE3CHTALINS).

OK 01

Tema 9.1.2
XuMH4YeCKH aHAJTH3
npod BoAbI

Conep:xanue

44. Krnaccudukanus npod BOABI MO BHAY H
Ha3HAYEHHIO, HCXO/IS U3 €€ XUMHIECKOTI0 COCTaBa.
OpranonenTuyeckue cBolicTBa (3amax,
MPO3pavyHOCTh, IBETHOCTh, MYTHOCTB) BOJBI.
KucnorHocts u menodnocts Boabl. pH cpensl u
METOJbl ee ompeneneHus. JKecTKoCTh BOABI M
MeToAbl ee ompeneneHus. CymHOCTh MeToja
TUTPOBaHUS. BUIbI ®KeCTKOCTH BOABI (BpeMEHHast
U TocTosiHHAs). JKecTKocTh BOIBI KaK NPUYMHA
BBIIAICHUS 0CaJIKOB AN o0Opa3oBaHus
COJICOTJIOKCHUH, UMEIONINX MECTO B OBITY W Ha
nponsBojcTBe. CocTaB CoJeH, BBI3BIBAIOIINX
KECTKOCTh  BOJABL. XHWMHYECKHE  IPOIIECCHI,
YCTPaHSIONINE KECTKOCTh BOJBL. Y PaBHEHHS
XMUMHYECKAX  peaKuui, WILTIOCTPUPYIOIINX
NPOLIECCH, MPOMCXOMAIINE TPH  yCTPaHEHHH
KECTKOCTU. YCTpaHEHHWE BPEMEHHOW >KECTKOCTH
OBITOBBIMU u XUMHNYCCKUMHU croco0amu.
CriocoOBbl ycTpaHeHHsI HOCTOSIHHOM KECTKOCTH.

OK 01, OK
02, OK 07

45. IIpaktuuyeckoe 3anaTHe 23: CrocoOb!
BBIp)KEHHsI KOHI[EHTPAIMK PacTBOPOB: MaccoBast
JOJsI PacTBOPEHHOTO BEIIECTBA, MOJSpHAas H
MOJIsUIbHAs KOHIeHTpauuu. Tutp pacTsopa.

46. IlpakTuueckoe 3aHsitue 24: PerieHue
MIPaKTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKHUX
3aJaHui Ha pacuer KOHILIEHTpauit
3arpsi3HSIIONIMX BEIIECTB M HX CpPaBHEHHE C
MpEeAeIbHO  JONMYCTUMBIMH  KOHIICHTPAITUSIMHU

(TLIK).

Tema 9.1.3
XuMuyecknii
KOHTPOJIb KayecTBa
NMPOAYKTOB NMUTAHUS

Conep:xanue

47, KauecTBeHHBIH XHUMHYECKHI CcOoCTaB
MIPOIYKTOB MMATAHUSL. Bermectna,
danpcuumupyronme MPOAYKTH MUTAHHUSA, W
BEIIECTBA, 3arps3HAIONINE TPOAYKTHI IHATAHUSL.
Onpenenenue 3arpsI3HSAIOIINX XUMHYECKUX
BELICCTB B MPOAYKTaX IIMTaHUS, OINPEIACICHUE

OK 01, OK
02, OK 07
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BCIICCTB, HC 3adBJICHHBIX B COCTAaBC IMPOAYKTOB
TIUTaHUA.

48. IlpakTuueckoe 3aHsaTHe 25: OpraHuyecKue
Y HEOPTaHWYECKUE BEIIECTBA, BXOISIIINE B COCTAB
MpoAyKTOB nuTanusd. Omnpenenenne cocrtaBa oo
Ha COIepXXaHWe MaKpo ¥ MHKPOIJIEMEHTOB.
W3zydeHune npeyioKeHHBIX TPENoiaBaTesieM O
Ha MpeIMET XMMHUYECKOTO COCTaBa, OIpPE/CIICHUE
JOJIEH  OT CYTOYHOM HOPMBI Makpo U
MHKPO3JIEMEHTOB B YKa3aHHOM OJFOJIE.

49. TIlpakTtuuyeckoe 3ausitue 26: Pemenue
MPaKTHKO-OPHEHTHPOBAHHBIX 3ama4 o
KyJHHApHOH TEMaTHKE PA3IUYHBIX THIIOB.

Tema

9.14

XuMHYECKHH aHaJIN3

npoo

MMO4YBbI

Conep:xanue

50. Knaccudukanus TOYB MO BHAY MU
Ha3HAYEHHUIO, HUCXON U3 XHMHYECKOIO COCTaBa.
Unentndukamms  mpoOBl  TOYBEI MO ee
XUMHUYECKOMY COCTaBy, OTNIMCAHUE BO3MOXKHOCTEH
ee mpuMeHeHus. TpeOoBaHMsI K KauecCTBY IOYBBI
Pa3IUIHOTO Ha3HAYCHUS. Omnucanue
0COOEHHOCTEH HCIIOJIb30BaHUS [IOYB B
3aBUCHMOCTH OT THIIOB, CIHOCOOBI YIy4IICHHUS
Ka4yecTBa IIOYB B 3aBHCHMOCTH OT Ha3HAYEHUS.
OGnactu HCIOIB30BaHUs OpPraHUYECKUX
yIOOpEeHU B 3aBHCHMOCTH OT KayeCTBEHHOTO
cocraBa. OnucaHue OPraHUYECKHUX YAOOpeHUil u
WX TPUMEHEHHWE B 3aBUCHMOCTH OT COCTaBa
MTOYBHI U €€ Pa3HOBUIHOCTH.

51. IlpakTtuueckoe 3ansitme 27: OO6nactu
HazHaueHHWsA (MPUMEHEHMs) IIOYBBI, HMCXOAS U3
KAueCTBEHHOIO M KOJMYECTBEHHOI'O COCTaBa.
AHanu3 HOPMAaTUBHOW JOKyMeHTanmud. Poib
HEOPTaHUYECKUX BEIIIECTB B KauecTBe
MUHEpaJIbHBIX YIOOpPEHUH, yIIydIinTeneil mouBkI.
CoctaB  MHHEpaJbHBIX  YOOOpeHHMH U  UX
MIPUMEHEHNE B 3aBUCHUMOCTH OT COCTaBa MOYBBI U
€€  pa3sHOBUIHOCTH. B3amMmocBs3p  cocTaBa
yIOOpEeHU W WX BIMSHUS Ha BEreTaTHBHBIC
CBOMNCTBA U IIJIOJJOHOUIEHUE PACTEHUH.

52. TIpaktmueckoe 3anatue 28: Cocras
MUHEpaIbHBIX YIOOpPEHUH M MX TpPUMEHEHHE B
3aBUCUMOCTH OT COCTaBa TIOYBBI U €€
Pa3HOBUIHOCTH. BzanmocBs3b cocTaBa
yIOOpEeHU W WX BIMSHUS Ha BEreTaTHBHBIC
CBOHWCTBA U IJIOJOHOUICHUE PACTEHHH.

OK 01, OK
02, OK 07

Tema 9.1.3

HccaenoBanne
00beKTOB OHochephl

Conepxanue

53.  VYueOHO-uCCNeOBATENbCKANH  MPOEKT B
o0JacTH WCCIIeJOBaHUS OOBEKTOB OHOCHEpHI.
0030p TeM y4eOHOHCCIEIOBATEIBCKUX TTPOCKTOB.
ANTOPUTM BBIIONHEHUS TpoekTa. OmnpeneiieHue
npoOneMbl  HccieioBaHusA. MeToJpl  TIOMCKa,
aHanmu3a U 00paboTKH MHGOpPMALKU O TPOEKTE B
pa3IMYHBIX NCTOYHHUKAX.

OK 01, OK
02, OK 04,
OK 07
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54. MpakTuueckoe 3ansiTue 29: OOOCHOBaHHUE
aKTyaJlbHOCTH BBIOpaHHOH TeMbl. BrissBneHue
nmpoOJieMbl  UccliefioBaHus. BrIOOp 00BEKTOB U
MeTo0B HcciegoBanus. IloctanoBka uiened u
3amauy  uccienoBanus. OmnpeneneHue TPOIYKTa
HCCIIEJOBAHMUS. OmnpenencHue JTAIloOB Hu
COCTAaBJICHME IIJIaHA UCCIICTOBAHUS.

Pasznen 9.2 UcciienoBanne 1 XUMHYECKH aHAJIN3 00LEKTOB

TexHochepbl

20/10

Tema 9.2.1 OcHOBBI
J1abopaTopHOit
MPaKTUKH B
npogdeccuoHATbHBIX
JabopaTopusx

Coaep:xxanue

55. IIpakTnyeckoe 3ansarue 30:

BeImonHeHre THIIOBBIX PACUETOB IO TEMATHKE
IKCTIEpUMEHTa (BBIXOJ MPOIYKTA PEAKIHH, Macca
HaBeCkH, o0OBeM pactBoputens). OOpaboTka
JaHHBIX, aHAJIM3 W OICHKAa HUX JOCTOBCPHOCTHU
(BBIYHCIICHHUE CpemHero 3HAYCHUS
HKCIIEPUMEHTATBHBIX JaHHBIX, MOTPEITHOCTH).

56. IpakTnyeckoe 3ansitue 31: [Ipeacrasnenue
B Pa3IMYHON (opMe pe3yJIbTaTOB IKCIECPUMEHTA
(Tabnwuia, rpaduK, OTIET, TOKIA], IPE3ESHTAIIHS)

OK 01

Tema 9.2.2
XuMHYeCKHH aHaJIN3
TEeXHUYECKHH BOIbI

Conep:xkanue

57. CnocoObl  BBIpaKeHHS
pacTBOpOB: MaccoBas  JOJs
BEIIECTBA, MOJISIpHAS H MOJISUTbHAS
KOHIIGHTparuu. TuTp pacTtBopa. PemieHue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHIECKUX
3alaHuN Ha pacuet KOHILIEHTpaluit
3arpsi3HSIONINX BENIECTB M WX CpaBHEHHE C
NpEeAeIbHO  JTOMYCTUMBIMH  KOHIICHTPAIIUSIMHU

(TIIK).

KOHIICHTpaIuu
pacTBOPEHHOTO

OK 01, OK
02, OK 07

Tema 9.2.3
XuMHYeCKHH aHaJIn3
BO3/1yXa

Copepxanne

58. Xumuyeckuit cocraB aTMOC(EPHOTO BO3/IyXa,
Bo3ayxa paboueil 30HBL. BpemHbie BemecTBa U
pUMECH B BO3AYyXE KWIbIX [OMEIICHUH, B
BO3myxe  pabodeil  30HEHIL HopmatuBHbie
JIOKyMeHThI. [locieacTBusi BO3AEHCTBUS BHICOKOM
KOHIIGHTpPAllu YIJIEKUCIOrO Tra3a Ha OpraHu3M
YyeoBeKa. MeponpusITHsl 110 CHIDKESHUIO YPOBHS
3arpsiI3HEHHOCTH BO3/lyXa UCCIIElyEMON KOMHATHI.

59. I'mruennveckas OLEHKA CTENCHH 3arps3HEHMUS
BO3JlyXa IIOMELIEHUS Ha OCHOBE COIIOCTABIICHHS
KOHLIEHTpaLuu JUOKCHIA yriaepona q
COOTBETCTBYIOIIMM TMTMEHHMYECKHMM HOPMaTHUBOM
Pemenue [IPaKTUKO-OPUEHTUPOBAHHBIY
TEOPETHUYECKUX 3aJaHUi Ha pacyeT KOJUYECTBY
BEILECTBA, KOHLEHTPALMI BpPEIHBIX IpUMECEH K
aTMOC(epHOM BO3YX€ M BO3JYX€ NOMEIICHHH.

OK 01, OK
02, OK 07

Tema 9.24
XuMHu4YecKHii aHaJIn3
npoo MaTepHaJioB
CTPOUTEIbHOPECTAB
PalMOHHOMI

e TeJIbHOCTH "
au3aiiHa

Conep:xanue

60. Knaccudukaius MarepuajaoB, UCIOIb3YEMbIX
B CTPOMUTEIBHO-PECTABPAIIIOHHON JeATEILHOCTH
MO0 COCTaBy, WX HA3HAYCHHE U MPUMCHEHHE.
XUMHUUECKUIM aHATN3 MAaTePUAIOB CTPOUTEILHO-
pecTaBpallMOHHON JIESATENBbHOCTH MW JHU3aiHa.

XUMHYECKUIl COCTaB MHUTMEHTOB, KpacUTENEH,

OK 01, OK
02, OK 07

21




BSDKYIIIUX CMECei, OCOOEHHOCTH WX CBOKWCTB U
MIPUMEHEHUS B mpoecCuoHaIbHOM
JEATeILHOCTU.  BelmecTBa, HWCHONb3yeMble B
KaueCTBE MUTMEHTOB U CBS3YIOIIUX MaTepUAIOB.
Ucropudeckas CIIpaBKa. CoBpeMeHHbIE
MaTeprabl.

61. Ipaktnueckue 3anaTus 32. KauecTBeHHBII
U KOJMYECTBEHHBIH COCTaB NPOO MaTepHaliOB
CTPOUTENLHO-PECTABPAIIMOHHON JIEATEIFHOCTH U
I3aifHa. Kiaccudukarms Kpacok o
YKPBIBUCTOCTH, TIPO3PAYHOCTH B 3aBUCUMOCTU OT
UCTONB3YeMbIX ~ TMTMEHTOB W CBS3YIOIIUX

BemectB. OmpeneneHue cocraBa Kpacok Ha 2
coJiep)kaHue MHKPO U MakpodJeMeHTOB. Pemenne
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJjaHui o
XMMHYECKOMY  aHaimm3y 1po0  MarepuaioB
CTPOUTENLHOPECTABPAIIMOHHOW JCSTENEHOCTH H
JM3aiHa.
62. IlpakTuyeckue 3anatus 33  Pemenue
MPaKTHKO-OPHEHTHPOBAHHBIX 3aaHul o
XAMUYECKOMY  aHalu3dy 1npo0  MaTepHhajoB 2
CTPOUTENLHOPECTABPAIIHOHHOW JICSTENEHOCTH H
Ju3aiHa.
Coaep:xxanue 4
63. VYueOHO-UCCNENOBATENbCKUH  MPOEKT B
00J1aCTH HUCCIIeZI0BaHUST OOBEKTOB TEXHOCHEPHI. OK 01. OK
0O0630p TeM yueOHOHMCCIEOBATENBCKUX TPOEKTOB. 02 OI& 04
AJTOopyUTM BBIMONHEHHS MpoekTa. OmnpeneneHue 2 (,)K 07 ’
Tema 9.2.5. npobieMbl  HccieoBaHusA. MeToJpl  TIOMCKa,
aHanm3a u 00paboTKu MHPOPMANUK O MPOEKTE B
Hccaenoanue
0OLeKIOB Pa3IMYHBIX HCTOYHHKAX.
64. IMpakTtuueckue 3ansitusi 34:. OGocHOBaHUE
TexHoc(hepbl .
aKTYaJIbHOCTH BBIOpaHHOW TeMbl. BbisiBIeHHE
nmpoOyieMbl  uccliefioBaHus. BriOOp 00BEKTOB U
METOIOB HcciieoBanus. [loctaHoBka mened u 2
3agad  uccienoBanus. OmpeneneHne MPOAYKTa
uccnepoBanus.  OmpeneneHue  3TaloB U
COCTaBJICHHE TIJIaHA UCCIIEIOBAHUSL.
IMpomexyTouHasi aTTeCTAIINSA 16
Bcero: 144
2.2.2 TemaTH4ecKHii MUIaH U cofiep:KaHNe TUCHUILIMHBI 0YHO-3204HOIi (OpMBI 00yUeHUsI
Oo0bem, akang. a/
B TOM 4HCJIE B
Konmbi
HaunmenoBaHue Conep:xanue yueOHOro MatepuaJa u Gpopmbl dopme
pa3esioB U TeEM OPraHU3aLUH AesITeJILHOCTH 00YYAIOLINXCS NPaKTHYeCKOii pe3yIAbTaTOR
NMOATOTOBKH, ocBoeri
aKaj 4
1 2 3 5
Pa3znen 1. OcHOBBI CTpPOEHMS BellIECTBA 12/4
Tema 1.1 Xumus — | Coaepxanne 8 OK 01
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HayKa 0 BeuecrBax

1. COBpCMeHHaH MOZACIIb CTPOCHHA aTOMa.

OeKTpoHHAas KOH(UTypanus aToma.
Knaccudukanus XMMHYECKUX 3JIEMEHTOB (S-, -,
d-a;eMeHThI). Banentueie 3IEKTPOHBI.
BasneHTHOCTb. DJeKTpoHHAs npupoja

XUMHYECKOH CBSI3U. DIEKTPOOTPUIIATETHHOCTb.

2. KoBaneHTHas CBsi3b, €€ pPa3HOBHIHOCTU U
MeXaHu3Mbl ~ obOpasoBaHuss  (OOMEHHBII U
TIOHOPHO-aKIICITOPHBIH ). HNonnas CBSI3b.
Mertannuueckass CBs3b. BojopojHas  CBS3b.
MesxmoriekyigpHble B3aumoaencTBus. M3orormsl,
OCHOBHOE ¥ BO30YXIEHHOE COCTOSHHE aToMa,
THOPHUIN3AIHS ATOMHBIX OpOUTAICH.

3. Ilpaktuueckoe 3ansitue 1: Pemenue
MpPaKTUYECKUX  33JaHUd  Ha  COCTaBJIEHUE
ANEKTPOHHO-TpadmaecKux (HopMyI 3JIEMEHTOB 1—
4 MEPUOJIOB. Pemenue 3a1aHUI Ha
WCIIONIb30BAaHNE  XUMHUYECKOM CHUMBOJIMKH U
Ha3BaHUM  COCOUHEHUH MO  HOMEHKIAType
MEXIYHapOIHOIO COK3a TEOPETHYECKOH U
NPUKIAJHOW XUMUM U TPUBHAIBHBIX HA3BAaHUU
JUIE  COCTaBICHHUS  XUMHUYECKHX  (QOpMyI
JIByXaTOMHBIX COSMHEHUH (OKCUIOB, CYIh(PHUIOB,
THIPUIOB W T.II.) W JAPYTHX HEOPraHUYECKUX
COEIMHEHHH OTJeNIbHBIX KJIaCCOB.

CamocrositeibHasi padora: Pemenue 3anaHuil
Ha MHCIIOJIb30BAHNE XWUMHUUYECKOH CHMBOJIMKH U
Ha3BaHUN  COEAMHEHHMW 10  HOMEHKIAType
MEXJYHapOJHOTO  COI03a  TEOPEeTHYEeCKOH |
NPUKJIAJHOW XMMHHM W TPUBUAIBHBIX Ha3BaHUUI
U1t COCTaBJICHUA XUMHAYECKHUX hopmyn
JIBYXaTOMHBIX COeJIMHEHUH (OKCHIIOB, CYIb(HUIOB,
THIPUAOB W T.I.) WU JAPYTHX HEOPraHWYECKUX
COEIMHEHHNH OTJENIBHBIX KJIaCCOB.

Tema 1.2
Iepuonnyecknii
3aKO0H M TAa0JIMIa
JA.A. MenpaeneeBa

Conep:xanue

4. IlpakTtnyeckoe 3aHaTHe 2: [lepuoanueckas
CUCTEMAa  XUMHYECKHX 3JIEMEHTOB .

MeHnneneesa. dusnueckuit CMBICII
IIepuonnueckoro 3akona J.M. Menzaeneesa.
3aKOHOMEPHOCTH HW3MCHEHHUS CBOWCTB

XUMHYECKAX  JJIEMEHTOB, 00pa3yeMbIX HWMHU
MPOCTBIX U CJIOXHBIX BEIIECTB B COOTBETCTBUH C
MIOJIOKEHUEM  XUMHYECKOTO  JJIEeMEHTa B
[Tepuonuueckoit cucreme. MUpoBO33pEeHUECKOE U
Hay4Hoe 3HadyeHue [lepuonnueckoro 3akona J[.1.
Menpeneea. Ilpornozsr J[.MI. Mengeneesa.
OTKpBITHE HOBBIX XUMHUYECKUX 3JEMEHTOB. 2 17
Pemenne MPaKTUKO-OPUEHTUPOBAHHBIX
TEOPEeTUYECKUX 3aJaHWii Ha XapaKTepU3aIHIo
XUMHYECKUX dJIeMeHTOB «MeTanueckue /

HEMETaJUIMUECKHE CBOICTBA,
JNEKTPOOTPULIATENIFHOCT M CPOACTBO K
JEKTPOHY XUMHYECKUX 3JIEMEHTOB B

COOTBCTCTBUC C HUX DJJICKTPOHHBIM CTPOCHUCM U
ITOJIOKCHUCM B nepnoanqecxoﬁ CHUCTCMC

OK 01, OK 02
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XUMu4ecKkux daeMmenToB J[.M. MennaeneeBay.

CamocrosiTeIbHAs pabora:
MupoBo33peHueckoe W Hay4YHOE 3HaueHHEe
Ilepuonnueckoro 3axona J[.M. Menzaeneesa.
[Iporaoser [I.1. MenneneeBa. OTKpPBITHE HOBBIX
XUMHYECKUX  dneMmeHToB. 2 17  Pemenune
MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX
3alaHM ~ HA  XapakTepHU3alUi0  XUMHUYECKHUX
aMeMeHTOB «Merammnieckne / HeMeTaUTMIECKUe
CBOWCTBA, DIIEKTPOOTPUIIATETIFHOCTD M CPOJICTBO K
SIEKTPOHY XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C WX DJJEKTPOHHBIM CTPOCHHEM H
MOJIOKEHHEM B TEPHOAMYECKOM  CHCTEMe
xuMudeckux sneMmenToB J[.M. MenpaeneeBay.

Paznea 2. Xumunueckune

peaknuu

10/4

Tema 2.1 Tunsl

Coaep:xanue

XUMHUYECKHUX
peakuui

5. Knaccuvkanus v THIIBI XUMHUYECKAX PEAKITHIA
C  ydyacTHeM  HEOpraHHMYeCKHX  BEIIEeCTB.
KonuuecTBeHHble ~ OTHOIIEHHS B XHUMHH.
OcHOBHbBIC KOJMYECTBEHHbIE 3aKOHBI B XUMHUH U
pacdeTsl MO YPaBHEHUSM XUMHUYECKHUX PEaKIMH.
Monp Kak eAMHHIA KOJMYECTBa BEIECTBa.
MonsipHas macca. 3aKOHBI COXPAaHEHHUS] MacChl U
sHepruu. 3akoH ABoraapo. MolspHbi 00BeM
ra3zoB. OTHOcHUTENbHAS IUIOTHOCTH Ta30B. Peakiiuu
KOMIUIEKCOOOpa30BaHus c y4acTHEM
HEOpPraHWMYeCKHX  BEIIeCTB  (Ha  IpuMepe
TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMHUHHNSA)

OK 01

6 IIpakrnueckoe 3ansitue 3. CocraBieHue
YpPaBHEHUH peaKIWii COCIWHEHHS, Pa3I0KCHHUS,
3aMemnieHns, oOMeHa. YpaBHEHUS  peakuui
rOpeHws, HOHHOI0 obmena, OKHCIICHHS -
BOCCTAHOBJIEHUS. Pacuer KOJIMYECTBEHHEIX
XapaKTePUCTUK MCXOHBIX BEIIECTB U MPOAYKTOB
peakiuu. Pacuer KOJIMYECTBEHHBIX
XapaKTePUCTUK MPOAYKTa PEaKIMH COCIMHEHUS,
eClIi OJHO M3 BEIIECTB JaHO B M30BLITKE H/HIU
COJICPIKUT MPUMECH.

CamocTtosTenbHass padora: Pacuer maccoBoit
Wi 00BEMHON IO BBIXOAA MPOAYKTa PEaKluu
COEIMHEHHUS OT TEOPETHYECKHM BO3MOYKHOTO.
Pacuer 00BeMHBIX OTHONIEHWI Ta30B. Pacuer
Maccel (00BEM, KOTMYECTBO BEIIECTBA) MPOIYKTa
peakuuu, eci OJHO W3 BEUIECTB JJTAHO B BHJE
pacTBOopa C OIpPENEIEHHOM MaccoBOW Joyei
pPacTBOPEHHOT'O BEIIECTBA.

7. IlpakTnyeckoe 3aHATHe 4. VYpaBHEHUS
OKHCJICHUA-BOCCTAaHOBIICHMS. Crenens
okuciaeHus. OKHUCIUTENb UM BOCCTAHOBUTEINb.
OKHUCIUTENTPHOBOCCTAHOBUTEIIBHBIE PEaKLUU B
NpUpose, MPOU3BOACTBEHHBIX Ipoleccax U
KU3HEACSITETbHOCTH OpPTraHHU3MOB.
OKHUCIUTENHHO-BOCCTAHOBUTEbHBIN  MOTEHLIHAI
Cpensbl. CocrtaBnenue u ypaBHUBaHUE
OKHCJIUTEIbHOBOCCTAHOBUTENBHBIX peakuui
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METOAOM DJJIEKTPOHHOTO Oananca. TunnuHble
HEOPraHUYECKHE OKUCIUTEIH U BOCCTAaHOBUTEIH.
ONEeKTPOIN3 pacTBOPOB U PACILIABOB COJIEH.

Tema 2.2
DyeKTpoIUTHYIECKAS
JUCCOLMALUS U
HOHHBII 00MeH

Conep:xanue

CamocTrosiTenbHast padora: Teopus
3NEKTPOJUTUYECKON  auccouuanuu.  Peakuuu
nOHHOTO 0OMeHa. COCTaBJICHUE PEaKIIHii HOHHOTO
oOMeHa IyTeM COCTaBJICHUS WX TOJHBIX W
COKpAIllCHHbIX HMOHHBIX ypaBHeHWH. ['maponus
coylei. 3HAYCHHWE THUAPONHM3a B OHOJOTHUECKHX
0o0OMeHHBIX Tporieccax. [IpuMeHnenue ruponausa B
MTPOMBIIIIIEHHOCTH.

OK 01

Pasznen 3. CtpoeHue u

cBoOiicTBa HCOPraHnvdeCKMUX BEIICCTB

20/6

Tema 3.1
Knaccnpuxanus,
HOMEHKJIaTypa U

CTpoeHHe
HEOPTraHUYeCKUX

BeElEeCTB

Conep:kanue

CamocrosiTenbHas
HEOPraHUYECKOU XAMUMU. Bzaumocss3b
HEOpraHWYeCKuX  BemiecTB.  Kmaccudukarms
HEOpraHW4YecKux BemecTB. [IpocThie U CIOXKHBIC
BemecTBa. OCHOBHBIC KIJIACCHI CIIOKHBIX BEIECTB
(OKcHIBL,  TUAPOKCUABI,  KHCIOTHI,  COIH).
HomeHnknatypa u Ha3BaHHE HEOPraHUYECKHUX
BELICCTB MCXOMAS M3 WX XHMHUYECKOU (POPMYIIBI
WM COCTAaBJICHWE XVUMHUYECKOW (OPMYIIBI HCXOISI
W3 HA3BaHUA BEILECTBA M0 MEXAYHAPOJHOM WU
TPUBHAJILHOMN HOMEHKJIATypE.
MexMoJIeKyJIIpHbIE B3aUMOJIEHCTBHUSL.

padora: [Ipenmer

8. Kpucramnorunparel. ArperaTHble COCTOSIHHS
BemiecTBa. Kpucrammmueckue W aMOpQHBIE
BElIECTBA. THMbl KPUCTAUIMYECKUX PEUIETOK
(aTomHas, MOJIEKYJISIpHas, HOHHAas,
METaJNTNYecKast).  3aBUCHMOCTh  (PH3MUECKUX
CBOWCTB BENIECTBA OT THUMNA KPUCTAJIMUECKOMN
pemetku. [IpuauHBl MHOTOOOpa3Ws BEIICCTB.
CoBpeMEHHbBIE  NIPEACTAaBICHUS O CTPOCHUU
TBEPABIX, KHUIKUX K Ta3000pa3HbIX BEIIECTB.
Kuaxue KpucCTaIbL.

9. IIpakTnueckoe 3aHaTHE 5. Pernienne 3amay Ha
pacdeTr MaccoBOW JOJU (MAacChl) XUMHYECKOTO
JneMeHTa (CoeIWHEHUs) B MOJeKyle (cMmecH).
Pemenue MPAKTHYECKUX 3alaHuN o
KJIACCU(UKAIIMK, HOMEHKJIATYpEe M XUMHUYECKUM
(hopMysiaM HEOPraHUYECKHUX BEIIECTB Pa3IMIHBIX
KJIacCOB (Ha3blBaTh W COCTABISATH (OPMYIIBI
XUMHYECKUX BEIIIECTB, OTIpECISATh
MTPUHAJJIKHOCTH K KJIaccy).

CamocTtosiTenbHas pa6ora: Ucrounuku
XUMHUYecKoi wHpopmanuy (HaydHas W y4eOHO-
Hay4yHas  JHUTEpaTypa, CpEICTBa  MAacCOBOU
uHpopmanun, cets MuTepHer u apyrue). [louck
nH(pOpMAITUX TI0 Ha3BaHUAM, HUIACHTHU(PHUKATOPAM,
CTPYKTYPHBIM OpMyJIaMm.

OK 01, OK 02

Tema 3.2
DOU3NKOXHUMHYECKHE
CBOMCTBA
HEOPraHN4ecKUux

Conep:xanue

10. Metamnsl. OOmue pU3NIEcKue 1 XUMUIECKHE
cBoiictBa MertauioB. CHocoOBI  TOTyUYCHUS.
3HayeHne METAJUIOB M HEMETAIJIOB B MPUPOJAE H

OK 01, OK 02
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BeIIEeCTB

JKU3HENICATEIbHOCTH YEJIOBEKA U OPraHu3MOB.
Koppo3us metamioB: BHAB KOPPO3WUH, CHOCOOBI
3alUTHl METaNIOB OT Koppo3ud. HemeTamsl.
OOmue (Qu3nuecKkue W XUMHYECKHUE CBOHCTBA
HeMeTaluIoB. THUNWYHBIC CBOMCTBA MeTaliioB 1Y -—
YII rpymnn. Krnaccudukanmmss ¥ HOMEHKIATypa

COCIMHEHUH HEMETAJLIOB. KpyroBopotst
OMOTCHHBIX 3JIEMEHTOB B IPUPOJIC.
CamocrosiTeIbHAs pabora: XuMHIeCKHe

CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BelIeCTB (OKCHUJIOB, TUAPOKCHIOB, KHCJIOT, COJICH
" 7Ap.). 3aKOHOMEPHOCTH B M3MCHECHHH CBOWCTB
MPOCTBIX BEIICCTB, BOJOPOJMHBIX COCIUHCHUH,
BBICHIMX OKCHUJOB U TUAPOKCHUOOB.

11. Ipakrtuueckoe 3aHaTHe 6: CocTaBineHHe
YpaBHEHUH XMMHUYECKUX PEaKUUd C y4acTHEM
MIPOCTBIX M CIOXHBIX HEOPTraHWYECKUX BEHIECTB:
OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTepHBIX
9JIEMEHTOB; HEOPTaHWYECKHX KHCIIOT, OCHOBAaHUI
n aMOTEpHBIX THUAPOKCUAOB, HEOPraHUYECKUX
COJIEH, XapaKTEepU3YIOIIMX UX CBOKCTBA. Pelienue
MPAKTUKO-OPUCHTHPOBAHHBIX TCOPECTUUCCKUX
3a1aHHUI Ha CBOICTBa u MOJIyYCHHE
HCOPTaHNYCCKUX BCUICCTB.

Tema 3.3
IIpousBoacTo
HEOPraHU4eCKuX
BellecTB. 3HAYEHHE
U IpUMEHeHUe B
ObITY M HA
NMPOU3BOACTBE

Conep:xanue

CamocrosiTenbHas padora: OO6mue
MPEJCTABJICHUSI O TMPOMBINUICHHBIX —CIIOCO0ax
MIOJTYICHHUSI XUMUYECKUX BEIIECTB (HAa IpHMepe
MPOM3BOJCTBA aMMHaKa, CEPHOH  KHCIIOTHI).
UYepnas u 1netHas Mmetamnyprus. [Ipaktudeckoe
MPUMEHEHUE  DJICKTPONIU3a  JUI  MOJyYCHHUS
HIETIOYHBIX, IIEJTOYHO3EMENBHBIX METAIJIOB H
ATFOMUHHS. Crekiio u CUJIMKATHAs
MPOMBIIIICHHOCTh.  [IpoOnemMa  OTXOmOB U
MOOOYHBIX IPOYKTOB.

CamocTtosiTenbHass padoTa: Pemennue npakTuko-
OPHEHTHUPOBAHHBIX 3aaHni 0 poiu
HEOPraHMYeCKOH XWMHH B Pa3BUTHH MEAWLIUHBI,
CO3/IaHWW HOBBIX MAaTE€PHAJIOB (B CTPOUTEIHCTBE H
Ip. OTpaciix  INPOMBIIUIEHHOCTH),  HOBBIX
HUCTOYHUKOB SHEPTUU (anmbTepHATUBHEIE
WCTOYHUKM DSHEPIrUU) B pEHIIEHHH MpobdiieM
SKOJIOTUYECKOW, DHEPreTUUYECKON M MHUIIEBOM
0e301acHOCTH.

OK 01, OK 02

12. Tlpakrtuueckoe 3ausaTue 7. CBoiicTBa
HCOPTraHNYCCKUX BEHICCTB.

Pasznen 4. CtpoeHue u

CBOMCTBA OpPraHM4€CKHuXx BCIICCTB

22/4

Tema 4.1
Kaaccndpuxanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHu4YecKHX
BelllecTB

Conep:xanue

CamocTrosiTeqibHast padora: IIpenmer
OpraHUYeCcKOn XHUMHH. Bzaumocss3b
HEOPTaHWYECKUX W OPTaHWYECKHUX BEIIECTB.
XUMHUYECKOE CTPOEHHE KaK MOPAJOK COEIMHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO WX BAJEHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPHUH XHUMHYECKOTO
CTPOCHHUS OpraHWYeCKUX coenuHeHudd A.M.

OK 01
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BytnepoBa. YrieponHslli CKeleT OpraHU4ecKon
MOJIEKYNBl. MOIEKYISIpHBIE W CTPYKTYpPHBIE
(pa3BepHyTble,  COKpAIllEHHbIE)  XHMHUYECKHE
¢opMynbl. 3aBHCHMOCTH CBOMCTB BEIIECTB OT
XMMHUYECKOTO CTpoeHus Monekyid. H3zomepus u
M30MepHl (CTPYKTYypHas, TeoMeTpudeckas (Iuc-
TpaHc-u3oMepus). KpaTHOCTh XUMHYECKOH CBSI3H.
[onsTie o ¢hyHKUMOHANBHOM rpymme. [IpuHInIBL
KiIacCU(UKAlMM  OPTaHHMYECKUX  COCTUHEHUIL.
MexnyHaponHas HOMEHKIATypa | TMPUHIMIIBI
HOMEHKJIATyphl OPTaHMYECKUX COCTUHEHHH.

CamocrosiTennbHast  pabora: HomeHknaTtypa
OpPTaHUYECKUX COCTUHEHHHA OTIEIbHBIX KIIACCOB
(HaCLIHIeHHBIe, HCHACBIIICHHBIC 1 apOMAaTUYCCKUC
YIJICBOJOPOIbI, CHHUPTHI, (DEHOJBI, allbJICTUJIbI,
KETOHBI, = KapOOHOBBIE  KHCJIOTBI W  Jp.)
CocraBneHue  MOMHBIX WM COKpAIlEHHBIX
CTPYKTYpHBIX (OpMYJ OpraHMYEeCKUX BEUICCTB
OTJIENBHBIX KJIACCOB, MCTONB3Ys MX Ha3BaHHS IO
CHUCTEMAaTUYEeCKONl ~ HOMEHKIatype.  Pacuetsl
npocteiiiei opMyJIbl OPraHUuYECKOW MOJICKYIIbI,
WCXOJIsl M3 3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2 CBoilicTBa
OpPraHuYecKux
COoeIMHEHMI

Conep:kanue

10

13. Ou3uKO-XMMHUYECKUE CBOWCTBA OPraHUIECKUX
COCIMHEHUH OTIENbHBIX KJIAcCOB (0COOEHHOCTH
KJaccu(puKauy 1 HOMEHKJIATypbl BHYTPH KJlacca;
rOMOJIOTHYECKMHA psag W obmas  ¢dopmyna;
nzoMepus; (QpU3MYECKHE CBOWCTBA; XUMHUYECKHE
CBOMCTBA; CIOCOOBI TOJNYYEHUS): TpPEIeNIbHbIE
yriaeBomoponsl. l'opeHne MeraHa Kak OIWH W3
OCHOBHBIX HCTOYHUKOB TCILJ1a B
MPOMBIIIITICHHOCTH 1 OBITY. CBOWCTBA MPUPOTHBIX
YIJIEBOAOPOIOB, HAXOXKICHUE B NpuUpore H
MIPUMEHEHHUE AJKAHOB,;

OK 01, OK 02

CamocrosiTenbHass padora: HenpenensHble U
apoMaTH4ecKue yriieBoaoposl. [lomuMepusanns
TWJICHAa KaK OCHOBHOE HalpaBlIeHHE €ro
ucronb3oBaHusA.  [opeHme  ameTwieHa — Kak
HUCTOYHHUK BBICOKOTEMIIEPATYPHOTO INNIAMCHH IJIA
CBapK{ M PE3KH METAJUIOB,;

CamocrosiTeibHAsA pabora:
Kucnopoaconepxamue coeauHeHUS (COUPTH U
npocthie 3GUpbl, HEHObI, AbACTUIBl U KETOHBI,
KapOOHOBBIE KHCJIOTHI W WX TPOHU3BOJHBEIC).
HpaKTI/I‘IeCKOG IIPUMCHCHUEC OTUJIICHI JIMKOJIA,
TJINICPUHA, (dhenoma. [Ipumenenne
dbopManprernna, — aneTalbleTHAd,  YKCYCHOM
KHCIIOTEL. MbIIa KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT. Moromne CBOMCTBA MBIIa;
a30TCOACpKAIUE  COCAMHEHUS  (aMHHBI |
AMUHOKHCJIOTHI, OCJIKH).

14, Kiaccnduxarms u OCOOCHHOCTH
OpPraHUYeCKUX peakiuid. PeakIMOHHBbIE ILIEHTPBHI.
Pagukanel. [lepBoHayaibHBIC MTOHATHS O THIIAX U
MEXaHHM3MaX OPraHUYEeCKUX PeaKIni.
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15. TIIpaxrtuyeckoe 3anHaTHe 8. Pemenue
[ETI0YeK NPEBpAIICHNII Ha TEHETHYECKYIO CBS3b
MEXIy KJIAaCCAMH OPTaHUYECKUX COCOUHEHUH C

COCTaBJICHHEM Ha3BaHUI OpraHUYEeCKUX
COEJIMHEHUM o TPUBHUATBHOMN iR05
MEKyHAPOJAHON CHUCTEMAaTUYECKOMI

HOMEHKJIaType. PeleHue pacdeTHBIX 3afad 1o
YpaBHEHUSIM PEaKIMi C y4acTHUEM OPraHHYECKHUX
BEILIECTB.

Tema
Oprannueckue
BelllecTBa

4.3

B

KU3HEACATECIAbHOCTH

YyeJIoBeKa.
IIpousBoacreo
NpHUMEHEeHne
OpPraHMYecKHuX
BeLIeCTB

Hu

NPOMBIIIJICHHOCTH

Conep:xxanue

CamocTrosiTenbHasi padora: buoopranudeckue
coeauHenus. IIpumenenune u Ounosormyeckas
ponbp yrieBonoB. OKHCIEHHE YITIEBOJOB —
WCTOYHUK SHEPTUH KHUBBIX OpraHu3zmMoB. Odnactu
MpUMEHEHUus  aMHHOKucHOT.  [IpeBpamienus
OenkoB mnumuM B opraHusme. buonmormueckue
¢yakmun  O6enkoB.  buomormdeckue  (QyHKIHUN
KUpOB. PosIb OpraHvyeckoil XMMHH B PELICHUU
po0JIeM HUIIEBOH 0€30aCHOCTH.

OK 01, OK 02

16. HykienHOBBIE KUCIOTHI: COCTaB M CTPOCHUE.
Crpoenne HykineoTunoB. CocTaB HYKICHHOBBIX
kucnot (JAHK, PHK). Ponp Hyk1eMHOBBIX KHCTIOT
B )KM3HECATEIbHOCTH OPraHU3MOB.

CamocrositenbHass  padora:  IIpousBoacTBO
OpTaHMYECKUX BEIIIECTB! MIPOU3BOCTBO
MeTaHoJja, nepepadorka Hedru. [TonmuaTHIIEH Kak
KPYMHOTOHH&)XHBIII ~ NPOAYKT  XHMHYECKOIO
MIPOM3BOCTBA. [Ipumenenune JTUIICHA.
[Ipon3BoACTBO U MpUMEHEHNE KaydyKa U PEe3HUHBI.
CHHTETHYECKHE M HCKYCCTBEHHBIE BOJIOKHA, MX
CTpOEHHE, CBOICTBA. IIpakTnueckoe
HCIIONIb30BaHUE BOJIOKOH. CuHTeTHuecKHe
IUIEHKU: U30JISIMA VIS TPOBOJOB, MEMOPAHBI JJ1s
ONPECHEHHUs BOJBI, 3allUTHBIE IUICHKH IS
ABTOMOOMIIEH, TJIaCTHIPH, XUPYpPrUYECKUe
noBsi3ki. HOBBIE TEXHOJOTMH  JajbHEHIIETO
COBEpIICHCTBOBaHMsI TOJIMMEPHBIX MaTepHasoB.
Ponp oprarmueckoil XMMHUX B PELIEHUH MTPOOIIEM
JHEPreTHYEeCKol 0e30macHOCTH, B  Pa3BUTUHU
MEIUIMHBI, CO3JaHIH HOBBIX MaTEpHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTUU (anmbTepHATUBHBIE
VICTOYHHUKH SHEPTHUN).

17. IlpakTuyeckoe 3aHsitue 9. Pemenue
MTPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHNN o
COCTaBJICHUIO XAMHMYECKUX peakuuii,
OTpaXKaOIIUX XUMHUYECKYIO AKTUBHOCTD
OpPraHMYECKUX COSJAMHEHUH B PA3IUYHBIX Cpelax
(IpUpPOAHBIX, OMOJIOTHYECKUX, TEXHOTCHHBIX).

Paznen 5. KuHermueckue u TEPMOAUHAMHUYECCKHUE 3aKOHOMEPHOCTH
NMPOTCKAHUA XUHMHUYCCKUX pealcum"l

Tema
Kunernueckne
3aKOHOMEPHOCTH
NMPOTEeKAHUS
XHMHYECKHX

5.1

Conep:xanue

CamocTrosiTeqbHast pabora: XuMHYeCKHue
peakmun. Kiraccudukarus XHMIIeCKUX PEaKITHA:
mo ¢a3zoBoMy cocTaBy (TOMOTEHHBIE U
reTepPOreHHbIE), 0 NCIOIB30BAaHHIO KaTaIN3aTopa

OK 01, OK 02
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peaxumii

(kaTamuTHYECKUE u HEKATaJIUTUYCCKUE).
CkopocTh  peakiuu, €€ 3aBUCHMOCTh  OT
Pa3IUYHBIX (AKTOPOB: MPHPOJBI PEarupyrOIINX
BEIICCTB, KOHIICHTPAIIUN PEarupyronuX BEIIeCTB,
Temrieparypsl (mipasmwio Bant-I'odda), miomann
PEaKIMOHHOM MOBEPXHOCTH, HATAYHS
karanu3aTopa. Poib kaTaiu3aTopoB B NMPUPOJE U
MIPOMBIIIIIICHHOM MTPOU3BOJICTBE. OHeprus
AKTHBALINH. AXTUBHPOBaHHBIN KOMILIEKC.
Karanuzatops! u katanu3. Poib kaTanim3atopoB B
MIPUPOJIC ¥ MPOMBIIIJICHHOM MPOU3BOJICTBE

Tema 5.2

Conep:xxanue

TepMoaMHAMMYECKH
€ 3aKOHOMEpPHOCTH
NMPOTEeKAHUS
XHMHUYECKHX
peakuuii.
PaBHoBecue
XHMHUYECKHX
peaxkuumii

CamocrosiTeibHast padora: Kiaccubukamms
XAMUYECKUX PEaKIUU: MO TEIUIOBOMY 3PQEKTy
(ax30TEepMHUUEcKre, sHAOTepMuueckue), mo OK
02 obpatumocT (0OpaTUMble U HEOOpATHMEILE).
TeruoBeie  3(pQeKTs XUMHUYECKHX  PEaKIH.
Tepmoxumuueckue ypaBHeHus. OOpaTHUMOCTh
peakuuii. XHUMHYECKOE€ paBHOBECHE H  €ro
CMEIICHHE M0 ACHCTBUEM Pa3InYHBIX (PAKTOPOB
(KOHLIEHTpaLUMsl pPEareHToB WM  MPOAYKTOB
peaknuy, naBieHHe, TeMIepaTypa) Uil CO3aHus
ONTUMAJIbHBIX YCIOBHH MPOTEKAHUS XUMHUYECKUX
nporeccoB. [loHsATHE 00 SHTANBINU U SHTPOIHH.
Ouneprus ['mb6ca. 3akon ['ecca u ciencTBust u3
Hero. Ponp  cmemieHuss  paBHOBecHs B
TEXHOJIOTHYECKHUX MPOLeccax.

CamocrostenbHass padGora: [lpunuun Jle
[atenbe. BnusHue pas3nuuHbix (HAKTOPOB Ha
M3MECHEHHE DPABHOBECHS XUMHYECKUX PEaKIHi.
3akoH  JIEHCTBYIOIMX MacC H  KOHCTaHTa
XUMHYECKOT'O PaBHOBECH. PacueTsl
PaBHOBECHBIX  KOHIEHTPAIMd  pearnpyromux
BEIIECTB M MPOAYKTOB peakuuid. Pacuers
teruioBoro  dddexra  peakuuu.  PemeHwe
MPaKTHKO-OPHEHTHPOBAHHBIX 3aaHuH Ha
npumeHenne  npuHmmna  Jle-Illatense s
HaXOXIACHUA HaIlrpaBJICHUA CMCUICHUA
paBHOBECHA XUMHUYECKOUN pe€akun MW aHajlInu3
(axTopos, BIMSIOLMX Ha CMelleHHe
XMMHYECKOTO PABHOBECHSI.

OK 01, OK 02

Pasznen 6. lucnepcHbie

CHUCTECMBbI

N

Tema 6.1

Conep:xanue

JucnepcHeie
cucTeMbl U (pakTOpPBI
HX YCTOHYMBOCTH

CamocTrosiTeqbHast pabora: HucnepcHbie
cucreMmbl. Komnouanele cucremsl. VcTuHHBIE
PacTBOPBL. PactBopenue KaK ¢bu3nKo-
XUMU4eckuid mpouecc. PactBoprl.  CriocoObl
MIPUTOTOBJIEHUA  PACTBOPOB.  PacTBOpHMOCTS.
MaccoBast [0/ pPacTBOPEHHOTO  BEILECTBA.
IIpenenpHO noOmMycTUMBIE KOHLEHTpAlMM M HX
WCIIONIb30BaHME B OIEHKE  SKOJIOTMYECKOU
OeszomacHoctn. Kiaccnpukanust — IuCHepCHBIX
cucteM 10 cocraBy. CrtpoeHne u (HaKTOPHI
YCTONYNBOCTH TUCTIEPCHBIX CHUCTEM.
Pacno3naBanue VCTUHHBIX pacTBOpPOB,

OK 01, OK
02, OK 07
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KOJJIOWJHBIX PACTBOPOB M TPYOOAUCTICPCHBIX
cucreM. CTpoeHre MuIeIUTbl. PaccenBanue cBera
MpU  TPOXOXKICHUH CBETOBOTO IIyYKa depes
ONTUYECKH HEOMHOPOIHYI cpeny (dddekra
Tuamams).

CamocrosiTeibHAasi padora: Pemenue 3amad Ha
MPUTOTOBJICHUE PACTBOPOB. PellleHue mpakTHKO-
OPUCHTHPOBAHHBIX  PAaCUCTHBIX  3aJlaHUH  Ha
JMCTIEPCHBIE CUCTEMBI, UCTIONIL3YEeMbIe B OBITOBOU

¥ TIPOM3BOJICTBEHHOW JESTENFHOCTH YEIOBEKa, C 2
MO3ULINH 9KOJIOTHYECKON 0e3omacHOCTH
TIOCIICICTBUA W TPAMOTHBIX PEHICHUH IpodieMm,
CBSI3aHHBIX C XUMHEH.
Pa3nen 7. KauecTBeHHBIE peakiiuu 00HApYKeHUs] HEOPraHUYECKUX U 4/4
OpraHUYecKHX BellecTB
Tema 7.1 | Conep:xanue 2
Oo0napy:xkeHue CamocrositeibHast  pabdora:  KadecTBeHHbIE
HEOPraHuYecKUuX XAMUYECKHE  peaklMd, XapakTepHble  UIs
KATHOHOB U AaHUOHOB | 0OHAPYKCHUS HEOPraHUIeCKUX BEIIECTB
(xaTtoHOB U aHMOHOB). COCTaBIIeHHUE ypaBHEHHH OK 01. OK 02
. )
peakuuii oOHapykeHus katuoHoB [-VI rpymn u 2
AHUOHOB, B T.4. B MOJIEKYJSIDHOW YW HMOHHOH
(hopmax. Peakmu oOHapy)eHHsSI HEOPTaHUIECKUAX
BEUIECTB B pPEATbHBIX OOBEKTaX OKpPYKAIoIIeH
cpenpl.
Tema 7.2 | Conep:xxanue 2
Oo0napy:keHue CamocrositeibHast  pabdora:  KadecTBeHHBIE
OpPraHuYecKHX XUMHUYECKAE  PEaKIWH,  XapaKkTepHble s
BEIIECTB OTAEJbHBIX | OOHAPY)KEHUS OTJIENBHBIX KIaCCOB OPTaHMUYECKHIX
KJIACCOB ¢ | coenuHeHWH: (EHONOB, aibAETHIOB, KpaxMaina, OK 01. OK 02
HCNOJIb30BAHHEM YKCYCHOM  KHCJIOTHI, aMHUHOKHCIOT U p. 2 ’
Ka4eCTBEHHBIX JHenatypaiusi OeTKOB MPU HArpeBaHWU, I[BETHHIC
peaxumii peakun  OenkoB. CocTaBlieHHE KaueCTBEHHBIX
peakuuit oOHapyXeHHUs OpPraHMYEeCKUX
COEIMHEHHI OTJIENIbHBIX KJIACCOB.
Paznen 8. Xumusi B ObITY M NpPOU3BOACTBEHHON 1eATEILHOCTH 2
ye0BeKa
Tema 8.1 Xummsa B | Copepxxanne 2
ObITY U | 18. Dkojornueckas 0€30MMaCHOCTH ITOCIICICTBHIMA
NPOM3BOACTBEHHOM OBITOBOH W TIPOM3BOJCTBEHHOW JIEATEIHHOCTH
AesITeTbHOCTH YeJloBeKa, CBA3aHHAs C IMepepadOTKOHW BEILECTB;
YyeJi0BeKa MONUCK M aHajJu3 XMMHYECKOW HH(POpMaluu Hu3
pPa3IMYHBIX HCTOYHWUKOB (HaydyHas H y4eOHO-
Hay4yHas  JIUTEparypa, CpEICTBa  MacCOBOM OK 01. OK
uHpopmanun, cetb VHTepHeT U npyrue). Kercs 02 OK’ 04
(c yuetom  Oymymedt  mpodecCHOHAIBLHOM 2 (’)K 07 ’
NEATeIbHOCTH) Ha aHaau3 uH(OpMAalMUd O
MPOU3BOJCTBEHHONH  JEATETILHOCTH  4YEJIOBEKa,
CBSI3aHHOM ¢ TmepepadOTKOW W TOIXy4YeHHEM
BEHIECTB, a TaKkkKe C  JKOJOTHYECKOH
Oe3omacHoCThIO. 3ammTa Keiica: IlpemcraBieHue
pe3yIbTaTOB pEIleHHs] KeHcOoB (BBICTYIUIEHHE C
TIpe3eHTaNNeH)
Pa3znen 9.1. UcciienoBaHue M XUMHYeCKHii aHAJIH3 00beKTOB OHOC(hepbI 30/6
Tema 9.1.1 OcHoBBI | Conep:xanue 6 OK 01
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19. MpaxkTuyeckoe 3anaTue 10: BrimonHenwe
THUTIOBBIX PAcueTOB MO TEMAaTHKE SKCIEPUMEHTA
(BBIXOA TPOAYKTa pEaKLUUH, Macca HaBECKH,
00bEM paCTBOPHUTEIS).

CamocrosiTeibHasi  padora: O6paboTka
JAHHBIX, aHAIM3 W OLEHKA WX JIOCTOBEPHOCTH
(BBIUMCIICHUE CpeIHero 3HAYCHUSI
AKCIIEPUMEHTAIBHBIX JIAHHBIX, IOTPEITHOCTH).

CamocrosiTeibHast padora:  Ilpencrasienue
pe3yJIbTaTOB 3KCIIEPHMEHTA B Pa3NUYHON (opme
(Tabnuia, rpaduk, OTYET, TOKJIAJ, MPE3CHTAIINS).

Conep:xanue

20. Knaccudukanuss mpod BOABI TO BHAY U
Ha3HAUYCHMIO, UCXOJSl U3 €€ XMMUYECKOr0 COCTaBa.
OpranonenTuyeckue cBolicTBa (3amax,
MPO3pPayHOCTh, LBETHOCTh, MYTHOCTb) BOJBI.
KucnotHocts u menodnocts Boabl. pH cpensl u
MeTOABl ee omnpeaencHus. JKeCcTKOCTh BOIBI U
MeToAbl ee ompeneneHus. CymHOCTh MeEToJa
TUTpOBaHuUs. BUIbI )KeCTKOCTH BOABI (BpEeMEHHAs
U mocTtostHHas1). JKecTKOCTh BOABI KaK MPHUYMHA
BBIIAECHUS 0CaJIKOB WA 00pa3oBaHuUsI
COJICOTJIOXKCHUH, MMEIOIIUX MECTO B OBITY M Ha
npousBoacTBe. (CocTaB coyei, BBI3BIBAIOIINX
KECTKOCTh  BOJABL. XHWMHUYECKHE  IPOIECCHI,
YCTPAHSIONIME IKECTKOCTh BOJBL. Y PaBHEHHS
XUMUYECKUX peaxuui, WIUTIOCTPUPYIOLINX
MPOLIECCHI, MPOUCXOAAIINE TMPU YCTPAaHEHUH
KECTKOCTU. YCTpaHeHHE BPEMEHHOH >KECTKOCTH
OBITOBBIMH M XHMHYECKUMH  CHOCOOaMH.
CriocoOBbl ycTpaHeHHs] HOCTOSIHHOM KECTKOCTH.

OK 01, OK
02, OK 07

CamocrosiTenbHas pabora: Crioco0bl
BBIp@)KCHHsI KOHIIGHTPAIIMKA PAacTBOPOB: MacCOBas
JOJIsl PAacTBOPEHHOTO BEIIECTBa, MOJSIpHAs W
MOJISITIbHAS. KOHLIEHTpaluu. TUTp pacTBopa.

21. Tlpaktuyeckoe 3ansatue 11: Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX
3aJaHui Ha pacuer KOHILIEHTpauit
3arpSI3HSIIONINX BEMIECTB M WX CPaBHEHHE C
MpPEACIbHO  JOMYCTUMBIMH  KOHIICHTPAITUSIMHU

(11K).

JIabopaTOpHOIt
NPaKTHUKH B
npogeccuoHaIbHBI X
Jaboparopusx

Tema 9.1.2
XuMu4YecKHil aHAJIN3
npood BOAbI

Tema 9.1.3
XuMHYeCKui

KOHTPOJIb Ka4decTBa
NPOAYKTOB MUTAHUSA

Conep:xanue
22. KauecTBeHHBIH XUMHUYECKUH COCTaB
MPOJYKTOB [MUTAHUS. Bermectna,

¢danbcupuuupyromume MNpPOOYKTH NHTAaHHUA, U
BEIIECTBA, 3arps3HSIOMINAE MPOAYKTHI IMHTAHUS.
Onpenenenne  3arpsA3HAIONIMX  XUMHYECKUX
BEUIECTB B IPOAYKTaX IHTAHUs, ONpPEICICHUE
BEILIECTB, HE 3asBJICHHBIX B COCTaBE IPOAYKTOB
MTUTaHUsL.

CamocrosiTenbHass padora: Opranudyeckue u
HEOPTaHMYECKUE BEIIECTBA, BXOMAIIUE B COCTaB
MIPOIYKTOB MUTaHusA. OmpenesieHne cocTapa OIIro1
Ha COJIepKaHWE MaKpO W MHUKPODIIIEMEHTOB.
W3ydeHune npeiioKeHHBIX TPEIoIaBaTeNIeM O]

OK 01, OK
02, OK 07
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Ha MpeaMeT XMMHUYECKOTO COCTaBa, OMpeAcsiCHUE
JOJIEH  OT CYTOYHOM HOPMBI Makpo U
MHUKPO3JIEMEHTOB B YKa3aHHOM OJIFOJIC.

CamocrosiTenbHasi padota: Pemenue npakTuko-
OPHECHTHUPOBAHHBIX  3aAad IO  KyJIWHapHOU
TEMaTHKE Pa3IMYHbIX THIIOB.

Tema

9.14

XyMHYeCKH aHAJTH3

npoo

MMO4YBbI

Conep:xanue

CamocrositesibHasi  padora: Krnaccudpukauus
[OYB IO BHIY W HAa3HAYCHUIO, HCXOAS U3
XUMHYECKOTO cocTaBa. WmeHTHhUKamus mpoOb!
MIOYBBHI [0 €€ XMMHYECKOMY COCTaBy, OIMCaHHE
BO3MOXHOCTEH ee mpUMeHeHHs. TpeOoBaHUS K
KayecTBy IIOYBBI  PA3JMYHOIO  HA3HAYEHUS.
Onwucanre 0coOEHHOCTEW UCIOJIb30BaHUS MOYB B
3aBUCUMOCTH OT THIIOB, CHOCO6I>I YIy4lIICHUA
KayecTBa IOYB B 3aBHCUMOCTH OT Ha3HAYEHHUSI.
Obnactu HCTIOJIB30BaHUs OpPTraHUYECKUX
yIoOpEeHUl B 3aBHCHMOCTH OT KAadeCTBEHHOI'O
coctaBa. OnucaHue OpraHWYecKUX yIoOpeHUi u
WX IPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa
TIOYBBI U €€ Pa3HOBUAHOCTH.

CamocrosiTenbHas padora: Ob6nactu
HazHaYeHWs (NMPUMEHEHUs) TOYBBI, HCXOAS W3
KaueCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa.
AHanu3 HOPMAaTUBHOM JOKyMeHTauuud. Poib
HEOPraHMYECKUX BEIIECTB B KayecTBe
MUHEPATBHBIX YIOOPEHUH, YIyUIIATENeH MOYBHI.
CoctaB  MHHEpaJbHBIX  YOOOpPeHHMH U  UX
MIPUMCHCHHE B 3aBUCUMOCTH OT COCTaBa IMOYBLI U
€€  pa3sHOBUIHOCTHA. B3amMmocBsi3b  cocTaBa
yaoOpeHuil W WX BIUSHUA HA BETETATHBHBIE
CBOWCTBA W IJIOJJOHOIICHUE PACTEHHIA.

CamocrosiTenbHas pabora: Cocras
MUHEpaAbHBIX YIOOPEHUH M HMX TPHUMEHEHHE B
3aBUCHMOCTH OT COCTaBa IIOYBBI U €€
Pa3HOBUIHOCTH. B3anmMocBsi3b cocTasa
yIOOpeHU ¥ WX BIWSHAS Ha BETETaTHBHBIC
CBOWCTBA U TIOJIOHOIICHHE PACTEHUIA.

OK 01, OK
02, OK 07

Tema 9.1.3

HccaenoBanue
00beKTOB OHochephl

Conepxanue

CamocrosiTe1bHas pabora: YuebHo-
UCCJICJIOBATEIbCKUI ~ MPOEKT B 001acTH
uccnefoBanusl 00beKTOB Onocdeprl. O030p TeM
y4eOHO-HCCIIeIOBATEIbCKUAX POEKTOB. AJIFOPUTM
BBITIOJIHEHHsT TIpoekTa. OnpejeneHue mpodIeMbl
uccienoBaHus. MeToapl TOHMCKa, aHalu3a M
00paboTKu HHGOPMAIIUK O IPOSKTE B PA3IUIHBIX
HCTOYHHUKAX.

23. IpakTuyeckoe 3anaTue 12: OOGocHOBaHME
aKTyaJIbHOCTH BBIOpaHHOH TeMbl. BrissBneHUe
mpoOIeMBl  McCienoBaHusA. BbeiOOp 0OBEKTOB U
METOAOB HccaenoBanus. IlocTtaHoBka nened u
3amady  uccienoBanus. OnpesereHue MpoIyKTa
WICCIIETOBAHMS. Onpenenenue  3TanmoB U
COCTaBJICHHE TUIaHA UCCIICTOBAHUSI.

OK 01, OK
02, OK 04,
OK 07
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Pa3nen 9.2 UcciienoBanne 1 XUMHUYECKHI aHAIN3 00LEKTOB

TexHochepbl

20/2

Tema 9.2.1 OcHOBBI
J1abopaTopHOit
MPaKTHKH B
npogdeccuoHATbHBIX
Jaboparopusx

Coaep:xxanue

CamocTrosiTeqbHast padora: Beinonuenue
TUTIOBBIX PacueToOB MO TEMaTHKE SKCIEpUMEHTa
(BBIXO TPOAYKTAa pEaKIHWH, Macca HaBECKH,
o0beM pactBoputeis). OOpaboTka aHHBIX,
aHaJIM3 U OLIEHKA MX JIOCTOBEPHOCTH (BBIUUCIICHHE
CpexHero 3HAYCHHUS 9KCIIEPUMEHTAIBHBIX
JAHHBIX, TTOTPEIITHOCTH ).

CamocrtositenbHasi padora: [IpencraBneHue B
pa3nu4yHOil (opMe pe3yabTaTOB SKCHEPUMEHTa
(Tabmuria, rpaduk, OTIET, JOKIIAM, IIPE3CHTALIHS)

OK 01

Tema 9.2.2
XuMHYECKHH aHaJIN3
TEeXHUYECKHH BOIbI

Conep:kanue

24. CnocoObl  BBIpaKEHUS
pacTBOpoB:  MaccoBas  JOJI
BEIIECTBA, MOJISIpHast u MOJISUTbHAS
KOHIEeHTparuu. Tutp pactBopa. Pemenue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3a1aHUI Ha pacuer KOHLIEHTpaluil
3arps3HAIOIIMX BELIECTB U HX CpaBHEHHE C
MpeleiabHO  JOMYyCTUMBIMM  KOHLIEHTPALUAMU

(TLIK).

KOHIICHTpaIiH
pacTBOPEHHOTO

OK 01, OK
02, OK 07

Tema 9.2.3
XuMHYeCKHH aHaJIn3
BO3/1yXa

Conep:xanue

CamocTtosiTenbHas padoTta: XUMUYECKUI
coctaB aTMOc(epHOTO BO3/IyXa, BO3AyXa paboueit
30HBI. BpeaHrbie BellecTBa U NPUMECH B BO3IyXE
JKUJIBIX TIOMEIICHUH, B BO3Iyxe palOoueill 30HBI.
HopmartuBHbie JIOKYMEHTBI. ITocnencrBus
BO3JICHCTBHUSA BBICOKOH KOHLIEHTpaluu
VIJIEKUCIIOTO ra3a Ha OpraHu3M 4ejlOBeKa.
Meponpusarus 110 CHIDKCHHIO YPOBHA
3arpsi3HEHHOCTH BO3JyXa UCCIEyeMOM KOMHATBI.

CamocrositenbHast  pabora:  ['mrueHnyeckas
OIIEHKa CTETEeHHU 3arpsA3HEHUs BO3yXa MOMEIICHHS
Ha OCHOBEC COITOCTaBJICHUA KOHICHTpAalHnY
JUOKCHJa  yIiepoja C  COOTBETCTBYIOIIUM
TUTUCHUYCCKUM HOPMATHUBOM. Pemenne IIPAKTHUKO
OpPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HY
pacyeT KOJMYECTBAa BELIECTBA, KOHIEHTPALUK
BpEeOHBIX NpuMeceld B aTMOC(EpPHOM BO3AYXE X
BO3/1yX€ MTOMEILCHU.

OK 01, OK
02, OK 07

Tema 9.2.4
XuMHu4YecKHii aHAIN3
npod  MaTepuaios
CTPOUTETbHOPECTAB
PAUUOHHOI
JEeATEeJIbHOCTH "
au3aiiHa

Conep:xanue

25. Knaccudukamus MaTepranoB, UCIIOJIB3YEMbIX
B CTPOMTENBHO-PECTABPALMOHHON AESITETBHOCTH
[0 COCTaBy, HMX Ha3HA4YE€HHWE K TPHUMEHEHHE.
XUMHUYECKUI aHalIW3 MaTepuajoB CTPOMTEIBHO-
pECTaBpallMOHHOM JEATENbHOCTH M AW3aiiHa.
XUMHUYECKUI COCTaB TUTMEHTOB, KpacUTeNeH,
BSDKYIIINX CMeceH, OCOOCHHOCTH WX CBOWCTB W
MIPUMEHEHUS B npodeccuoHanbHON
nesTenbHOCTH. BemecTBa, uWCmonb3yemble B
KauecTBE MUTMEHTOB U CBS3YIOIIUX MaTEepHAIIOB.

I/ICTOpI/I‘{eCKaﬂ CITpaBKa. COBpCMCHHLIC

OK 01, OK
02, OK 07
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MaTcpHraJibl.

CamocrosiTeibHasi padora: KauecTBEHHBIM U
KOJIMYECTBEHHBI COCTaB Mpo0  MaTrephalioB
CTPOUTEIHLHO-PECTABPAIIMOHHON ACITCILHOCTH M
I3aifHa. Kiaccudukarms KpacokK o
YKPBIBUCTOCTH, TIPO3PAYHOCTH B 3aBUCHMOCTH OT
WCIIONIb3YEMBIX ~ MHUTMEHTOB M CBS3YHOIIUX
BemecTB. OmnpezaeneHne cocTaBa Kpacok Ha
coJiep)KaHHe MUKPO U MaKpO3JIEeMEHTOB. Pemenue
MIPAKTHKO-OPHUEHTHPOBAHHBIX 3a/laHui 1o
XUMHUYECKOMY  aHalu3y Mnpod  MaTepualioB
CTPOUTENHFHOPECTABPAIIIOHHON AESITeThHOCTH |
JU3aiiHa.

CamocrosiTenbHasi padoTa: Pemenue npakTuko-
OPHUCHTUPOBAHHBIX 3aI[aHPII>i o XUMHYECKOMY
aHAIN3Y mpo0 MaTepraioB
CTPOUTENLHOPECTABPALIMOHHON CSTENbHOCTH H
JM3aiHa.

Tema
HccaenoBanue
00bEKTOB
TexXHoCpepbl

9.2.5.

Conep:xanue

CamocrosiTenbHAsA pabora: YyebHo-
UCCJICJIOBATEILCKUIE ~ MPOGKT B 001acTH
uccieoBanus 00beKToB TexHocdepsl. O630p TeM
y4eOHOMCCIIEIOBATEIILCKIX MPOEKTOB. AJTOPUTM
BBITIOJIHEHHST TpoekTa. OmpexeneHue MpoOIeMbl
uccienoBanus. MeToapl TOKMCKa, aHalu3a M
00paboTKH MHGOPMAITUK O TIPOSKTE B PA3IUIHBIX
MCTOYHHKAX.

OK 01, OK
02, OK 04,
OK 07

26. Ilpaktuuyeckue 3ansiTuss 13: OGocHOBaHME
aKTyaJJbHOCTH BBIOpaHHON TeMmbl. BrisgBneHue
mpoOyieMbl  uccliefioBaHus. BriOOp 00BEKTOB U
MeTO#OB uccienoBanus. lloctanoBka wneneld u
3ajau  uccienosanus. OmnpeneneHue IPOAyKTa
UCCIIEI0BAHUS. Omnpenenenue  sTanoB U
COCTaBJICHHE IIJIAaHA UCCIICIOBAHMSL.

IIpomMe:kyTOUHAs aTTecTalus

16

Bcero:

144
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3. YCJIOBHUA PEAJIM3ALIMN JUCHUITJIMHBI

3.1. Jna peanu3auuyd HOpOrpaMMbl JUCHMIUIMHBI JIOJDKHBI OBITH IPESYCMOTPEHBI
CJIeAYIOLIME CelUalbHbIe TOMELICHUS:

Kabuner, ocHameHHbli B cOOTBETCTBUU ¢ 1. 6.1.2.1 oOpa3oBaTenbHON MPOrpaMMBbl 110
cnenuanbHocT 36.02.01 Berepunapus.

3.2. UnpopMannoHHOe oOecnedeHre peajn3anuu NporpaMmmbl

Jis peanmu3anuu MPOrpaMMbl OMONMHOTEYHBINH (QOHI 00pa3oBaTENbHON OpraHU3alud
YKOMIUIEKTOBAH MEYaTHBIMU H/WIM JEKTPOHHBIMH 00pa30BaTeNbHBIMU U UH()OPMALIMOHHBIMU
pecypcamu, Uit odecredeHusi 00pa30BaTeIbHOTO MPoIecca.

3.2.1. OcHOBHBIC NTEYaTHbIC U3AAHUS
[TeyaTHbIX U3JaHUI HET

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS

1. T'abpuensu, O. C. Xumus. ba3ossiii ypoBenb. 10 kmac : yueOnuk / O. C. I'abpuensH. - 5-¢
u31., nepepaboranHoe - Mocksa : M3narensctBo "llpocsemenne”, 2022. - 192 c. - ISBN 978-5-
09- 099538-2. - Tekct : anekTponHbIit. - URL: https://znanium.com/catalog/product/2090098 . —
Pexxum noctymna: nmo noamucke.
2. I'abpuensan, O. C. Xumus. 10-i kiacc. ba3oserit yposens : yueonuk / O. C. 'abpuensn, W. T
Octpoymos, C. A. CnankoB. — 6-e uzn., crep. — Mocksa : [Ipocsemenue, 2024. — 128 c. : .
- ISBN 978-5-09-112176-6. - Tekct : 3JICKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2157258 . — Pesxum 10CTyma: 1o MOAIUCKe.
3. Tabpuensa, O. C. Xumus. bazoserii ypoBenb. 11 kmac : yuebnuk / O. C. 'abpuensH. - 8-¢
u31., crepeorunHoe - Mocksa : U3znarensctBo "[IpocBemenue”, 2022. - 224 c. - ISBN 978-5-09-
099539-9. - Tekct : amektponHbiii. - URL: https://znanium.com/catalog/product/2090100 —
Pexxum noctymna: nmo nmoamucke.
4. I'abpuensy, O. C. Xumus. 11-i knacc. ba3zosslit yposens : yueonuk / O. C. I'abpuensn, . I'.
Octpoymos, C. A. CnagkoB. — 6-e u3z., crep. — Mocksa : [Ipocsemenue, 2024. — 127, [1] c. :
wi. — ISBN  978-5-09-112177-3. -  Teker :  osmekrpoHHsldi. -  URL:
https://znanium.ru/catalog/product/2157262 . — Pesxum 10CTyma: MO MOAIMUCKE.

3.2.3. JlonoJiHuTeIbHbI€ HCTOYHUKH
1. Xumus. 10 xnacc (0azoBbIif ypoBens) : yueOHuK / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun, A. A. JIpo3nos, B. B. Jlyaun ; nox pea. B. B. JIyauna. - 10-e uzn., crep. - Mocksa :
[Mpocsemenwne, 2023. - 208 c. - ISBN 978-5-09-110489-9. - Tekcr : amekrpoHHBIA. - URL:
https://znanium.com/catalog/product/2126367 (mara oOpamenus: 22.06.2024). — Pexum
JIOCTYTIA: 110 TOATHCKE.
2. Xumus. Yrnyonéuusiit yposens. 10 kinacc / B. B. Epemun, H. E. Ky3pmenko, B. . Tepenus;
[Tox pen. B. B. Jlynuna. - 10-e u3a., crepeorunHoe - Mocksa : Ilpocsemenue, 2023. - 448 c. -
ISBN 978- 5-09-107226-6. - Texct : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2089923 . — Pexxum gocTyra: 1Mo MOIMKCKE.
3. lN'abpuensn, O. C. Xumus. 10 kmace. Yrayonéunsiii ypoens : yueonuk / O. C. T'abpuernsa, U.
I OctpoymoB, C. A. CnagkoB. - 2-¢ wu3a. - MockBa : UM3marenscTBo
&quot;IIpocemenune&quot;, 2022. - 402 c¢. — ISBN 978-5-09-101665-9. - TekcT : 3MEeKTPOHHBIMA.
- URL.: https://znanium.ru/catalog/product/2090563 . — PesxuM gocTyma: mo mojamnucke.
4. Xumus. 11 xmacc (6a3oBbiit ypoBeHs) : yueOHuk / B. B. Epemun, H. E. Ky3smenko, A. A.
Hposznos, B. B. Jlynun ; moa. pea. B. B. Jlyauna. - 9-e u3z., crep. - Mocksa : 3narenscTBo
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&quot;IIpocemenune&quot;, 2022. - 226 c. - ISBN 978-5-09-101653-6. - TekcT : 37€KTPOHHBIH.
- URL.: https://znanium.com/catalog/product/2090091 . — Pesxum octyrma: mo moimucKe.

5. Xumus. 11 xnacc. Yrmy6nénusiid yposens : yueOnuk / O. C. I'abpuensn, 1. I'. Octpoymos, C.
A. Cnagxos, A. H. JIéBkuH. - 2-e uza. - Mocksa : U3narensctBo &quot;IIpocBemenne&quot;,
2022. - 435 c. — ISBN 978-5-09-101666-6. - Tekct : osnekrponnsd. - URL:
https://znanium.ru/catalog/product/2090564 . — Pesxum ocTyma: mo moIImucKe.

6. Xumus : srnuksoneaus / pea. M. JI. Kaynsuu. - Mocksa : CoBetckas sHuukmnoneaus, 2003. -

972 c. - ISBN: 5-85270-253-6. - TekcT: HEMOCPEACTBEHHBIH.

7. Xumusa u xu3Hb XXI Bek. — Mocksa : Haykallpecc, 1965. — . — BbIXoauUT eXeMeCsIYHO. —
ISSN 0130-5972. — Tekcr : AJIEKTPOHHBIH. — URL:
https://dlib.eastview.com/browse/publication/156546/udb/12.

8. CoBpemennbie nmpodeccronanbubie 6a3pl ganHbix (MOC OMI'AY-Moodle).
9. DnexTpoHHO-0MbIMOTEYHAs cucTeMa «Znanium.com» http://znanium.com/

10. DnexkTpoHHO-OMONMMOTEUHas cucTema uszaarensbcra «Jlanby» https://e.lanbook.com/

11. DnexkrponHO-OMOMOTeUHast cuctema «KoHCyabTaHT crynenTay http://www.studentlibrary.ru
12. CnpaBounas npaBoBast cuctema Koncynerant [Tmroc http://www.consultant.ru/

13. YHuBepcanbHas baza JlaHHBIX NBUC https://eivis.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHbI

Pe3ysabTarsl 00yyeHus

Kpurepuu ouenkn

MeToabl OLIEeHKH

JAucuMnjinHapHbIe

- BJIAAETh CHCTEMOM XUMHUYECKUX 3HAHUU, KOTOpas
BKJTFOYAET: OCHOBOTIOJIATAIONIVE MOHATHS (XUMHUYECKAN
3JIEMEHT, aTOM, JJICKTPOHHAsi 000JI0uKa aTroma, s-, p-, d-
JJNIEKTPOHHBIE OpOWTaNM aTroMOB, HWOH, MOJEKYIa,
BaJICHTHOCTh,  DJIEKTPOOTPHUIATEIHLHOCTh,  CTETECHb
OKHUCJICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIPHASI Macca,
MOJISIPHBIN 00BeM, YTIIEPOIHBII CKeJIeT,
(yHKIMOHANBHAS ~ TpyNOma,  pagudkail,  H30MepHs,
H30MEPHI, TOMOJIOTUYECKUH pan, TOMOJIOTH,
yII€BOJOPOJIBI,  KHCIOPOJA- M a30TCoJeprKaliue
COeMUHEeHHs, OWOJOTMYECKH AaKTHUBHBIE BEIIECTBA
(yrmeBompl, KHUpBHI, O€NKH), MOHOMEp, IMOJIUMeEp,
CTPYKTYypHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCUHEHHS,  KPHUCTAUTUYeCKas  pelieTKa,  THIIBI
XUMHYECKAX peaxiuit (oxucTUTENHHO-
BOCCTAHOBUTENBHBIE, JK30- M  DHIOTEPMHUYECKUE,
peakud HWOHHOTO OOMEHa), PacTBOpP, JIIEKTPOJHUTEHI,
HEDIIEKTPOIUTHI,  DJEKTPOIUTHIECKAs  TUCCOIHAIIHS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTH XMMHYECKOU
peaKIiy, XUMHUYIECKOE PAaBHOBECUE), TCOPUU U 3aKOHBI
(Teopuss ~ XMMHYECKOTO  CTPOCHHS  OPTraHUYEeCKHX
Bewects A.M. BytnepoBa, TeOpusi 31EKTPOIUTHUECKON
JINCCOIHAITNH, MEepUOJNIECKUI 3aKOH JLA.
Menpeneesa, 3aKOH COXpaHEHUs Macchl),
3aKOHOMEpPHOCTH, CHUMBOJHYECKHHA  S3BIK  XUMUH,
(dakToNOrMYEeCKUe CBEJCHUSI O CBOMCTBaxX, COCTaBe,
MOJTydeHUH U O€30IMacHOM HCIIONH30BaHUN Ba)KHEUITIX
HEOPTaHWYECKUX M OPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATENbHOCTH 4YellOBeKa; - yMETh
BBISIBIIAITh  XapaKTepHbIE TMPU3HAKK W B3aUMOCBS3b
V3YYCHHBIX TMOHITHH, TMPUMEHSTH COOTBETCTBYIOIIVE
MOHATHA TPU ONHCAHWM CTPOCHHS M  CBOWCTB
HEOPTraHWYECKUX W OPraHWYeCKUX BEIIECTB M UX
MIPEBPAIICHUIA;, BBISBIATH B3aMMOCBI3b XHUMHYECKHUX
3HAHUH C TIOHATUSMH U TPEACTABICHUAMU JPYTHX
€CTECTBEHHOHAYYHBIX MIPEAMETOB; - YMETh
HCIIOJTH30BATh HAMMEHOBAHMSI XUMHUYECKUX COCTHHCHUM
MEKIYHAPOJAHOI'O COI03a TEOPETUUECKON U MPUKIIATHOU
XVUMHH U TPUBHAJIbHBIC Ha3BAaHUS BAKHEUIINX BEIIECTB
(aTHNIEH, aneTWIeH, IIMIEpUH, (eHod, GopMaabaeri,
YKCyCHas KUCJIOTa, TIUIMH, YTapHbIHA ra3, YTrIeKUCIbIH
ra3, aMMUaK, raiieHas W3BECTb, HeraleHasi H3BECTb,
MUThEBasl coJa M JPYTHX), COCTaBIATH (HOPMYJIBI
HEOPTaHWYECKUX W OPTAaHUIECCKUX BEIIECTB, YPAaBHECHUS
XUMHUYECKUX  PEAKIMid, OOBSICHATh HX  CMBEICI;
MTOATBEPKIATh XapaKTepHBIE XWMHUYECKHE CBOWCTBA
BEIIECTB COOTBETCTBYIOUIMMH  JKCIIEPUMEHTaAMH U
3aMUCAMU ypPaBHCHHMI XMUMHUYECKUX PEaKIUil, - yMeTh
YCTaHaBIIUBATh MIPUHA]ICKHOCTh M3YYCHHBIX
HEOPTaHWYECKUX W  OpPraHWYeCKUX  BEIIeCTB K
OTIPEIETICHHBIM KJIacCaM W TpyNIaM COEIWHEHHH,

OneHKka  «OTJIHYHO». 3a
riryookoe u MIOJTHOE
OBJIAJICHUE CoJIepKaAHHEM
yuyeOHOr0o  Martepuana, B
KOTOPOM o0yJaroIuincs
OpHEHTHUpYeTCH,

TOHSTHIHHBIM anrmaparom,
aKIEHTOJIOTUYECKIM u
opdosnrueckum

MUHAMYMaMH, 332 YMCHHE
HAXOJUTh M UCIOJIb30BaTh
UH(OPMALIHIO.

Onenka «xopomoy». Ecmu
00yJaronuiics MOJIHO OCBOMII
y4eOHBI Marepuai, BIajeeT

MOHATHUINHBIM arnmnaparom,
AKLIEHTOJIOTUYECKUM u
ophosnraecKuM
MUHHUMYMaMH,
OPUEHTUPYETCS B U3YYEHHOM
MaTtepuae, rpamMOTHO

u3jaraeT OTBET, HO B €ro
(dhopMe HMMEIOTCS OTAENbHBIC
HETOYHOCTH.

Onenka
«Y/10BJIETBOPUTEIHHO.
Ecnn oOyyaromuics
OOHapy)XMBaeT 3HAHUSI U
NOHMMaHHE  TOJ0XEHHOTO
y4eOHOro MaTepuana,
HOHSATUHHOTO armrmapara,
aKIEHTOJIOTUYECKOTO u
ophosmHruecKoro

MI/IHI/IMyMOB, HO H3JiaracTt mux
HEIIOJIHO,
HEIIOCJIEI0BaTEIILHO,
JOMYCKaeT HETOYHOCTH B
ONpENCICHUN TIOHSATHUM, HE
yMeer JIOKa3aTeIbHO
000CHOBATh CBOM CYKJICHUS.

Ouenka
«HEeY/10BJIETBOPHUTETbHO.
Ecmu  obyuaromuiics umeeT
pa3po3HEHHBIE,
OCCCHUCTEMHBIC 3HAHHS, HE
YMEET BBIACIATh TJIaBHOE M
BTOPOCTETIEHHOE, JIOIYyCKAEeT
OmMOKKM B  OMNPEICICHUH
MOHSITHUH, HCKaXXaeT 1504

—  YCTHBIE u
IIUCbMEHHBIE
OMPOCHI Ha
TEOPETUYECKUX U
MPAKTUYECKHUX
3aHATHUSAX;

—  IPaKTHYECKHUe
3aHATUS;

—  B3aUMHBII
KOHTPOJIb npu
paboTre B mapax H
MaJIbIMU TPYIIIaMu;
—  CaMOKOHTpOJIb
TEOPETHYECKUX
3aHATUN U POBEpPKA
CaMOCTOATENIbHON
BHEAYJUTOPHOMU
paboTHI;

—  HaOmroaeHue,
UHTEpIIpeTaLUs
pe3yabTaTOB u
AKCIIEpPTHAs OLIEHKa
JESTEIbHOCTH
oOydJarormuxcsi  Ha
MPaKTUYECKUX "
TEOPETUYECKHUX
3aHATUSAX;

- 10 3aBEpUICHUIO
Kypca IpOBOAMTCS
JK3aMeH B paMKax
IIPOMEKYTOUHON
aTTecTaluu
CTYZCHTOB
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XapaKTepru30oBaTh HUX COCTaB H Ba)KHEHIIIHE CBOﬁCTBa;
OIpEACIATE BUABI XUMHYCCKHUX CBsI3CH (KOBaJ'ICHTHaH,

HMOHHaA, MeTaJUTnYecKas, BOJIOPOIHAS), THUIIBI
KPUCTAJUTMYECKUX peuieTox BELIECTB;
KJIACCU(HUITIPOBATH XUMHYECKHE peaxiumy; -

chopMHUpOBaTh NPEICTABICHUSA: O MAaTEepPUAIBHOM
€AMHCTBE MHpa, 3aKOHOMEPHOCTSIX M I03HAaBaeMOCTHU
SBIICHUH MPHUPOABI; O MECTE U 3HAYCHUH XUMHH B
CHCTEME ECTECTBEHHBIX HayK U €€ poJiM B obecreueHun
YCTOMUMBOTO pa3BUTHS YEJIOBEUECTBA: B PEIICHUU
npobJeM PKOJIOTMYECKOM, SHEPreTHIeCKO M MHUIIEeBOH
0e301acHOCTH, B Pa3BUTUH MEAULIMHBI, CO3AaHUN HOBBIX
MaTepHaJOB, HOBBIX  HCTOYHMKOB  JHEPIUH, B
o0ecreyeHu PalMOHaIBHOTO MPHUPOAONOIb30BaHUS, B
(hopMHUPOBaHWU MHPOBO33PEHUS W OOIIEH KyIbTYpHI
YeJIOBEeKa, a TaKXKe OKOJOTMYECKH OOOCHOBAaHHOTO
OTHOILIEHUSI K CBOEMY 370POBBIO U MPUPOJHOU Cpee; -
BJIQJICTh CUCTEMOM XHMMHUYECKHX 3HAaHHMM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraroIUe MOHATHS
(IOTOTHUTENBHO K CUCTEME MOHATUI 6a30BOr0 YPOBHS)
- M30TOIBI, OCHOBHOE U BO30YXICHHOE COCTOSHHE
aToMa, ruOpuIn3anus ATOMHBIX opbOuTanei,
xummdeckas cBsi3b (" " u ", KpaTHBIE CBSI3M), MOJISIpHAS
KOHIIGHTpAlysi, CTPYKTypHass (opMmyna, H30MEpHs
(cTpykTypHas, reoMeTpudeckas (IFC-TpaHC-H30MEpPHs),
TUIBl XMMHYECKUX PEaKUuil (roMO- M TeTepOrcHHBIE,
oOpaTUMble ¥ HeoOpaTUMbIE), PacTBOPHI (MCTUHHEIE,
JUCTIEPCHBIE CHCTEMBbI), KPUCTAJUIOTHIPATHI, CTETEHb
OUCCOLUMALMH, 3JEKTPOJIM3, KPEKHHT, pPHU(OPMUHT);
TEOpUH u 3aKOHBI, 3aKOHOMEpHOCTH,
MHPOBO33pEHUECKHE 3HAHMS, JIeXKallie B OCHOBE
MOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XMUMUYECKUX
SBJICHUH, COBPEMEHHBIC MPEICTABICHUS O CTPOCHHUH

BEIIECTBA Ha ATOMHOM, MOJIEKYJIIPHOM u
HaJIMOJIEKYJISIDHOM  YPOBHSX;  IPEACTABICHHUA O
MEXaHU3Max XUMHUYECKUX peaxuuii,
TEPMOJAMHAMUYECKUX u KHMHETHYECKUX

3aKOHOMEPHOCTSIX WX TPOTEKaHUs, O XUMHUYECKOM
PaBHOBECHH, JUCTIEPCHBIX CHCTEMaX, (PaKTOJOTHUCCKUE
CBEIEHMs O CBOWCTBaX, COCTaBe, MOJIYYECHUH U
0e30macHOM UCTIOJIb30BaHUT BaYKHEHIIINX
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB B OBITY U
MPAaKTUYEeCKOM  JESATENbHOCTH  YeloBeKa;  oOmux
HAy4YHBIX MPHUHIMIAX XHMHYECKOrO IMPOU3BOCTBA (HA
npUMepe TPOU3BOJICTBA CEPHOW KHUCIOTHI, aMMHaKa,
MeTaHoJa, mepepaboTku HedTH); - YMETb NPOBOIUTH
pacdeTsl MO XHMHUYECKMM (OpMyJiaM W ypaBHCHHSIM
XAMHYECKAX PEaKIMi C HMCIOJIb30BaHUEM (DHU3NYECKUX
BEJIMYMH (Macchl, 00beMa ra3oB, KOJMUECTBA BEILIECTBA),
XapaKTepU3YIOLUIMX  BELIECTBA C  KOJIMYECTBEHHOM
CTOPOHBI: pacyeThl MO0 HAXOXKICHUIO XUMHUYECKOU
(dbopMynBl  BeIIECTBa; pacyeThl Macchl  (00bema,
KOJIMYECTBa BEIIECTBA) MPOXYKTa PEaKLUUH, €CIH OJHO
W3 WCXOJHBIX BEIIECTB JaHO B BHJE pacTBopa ¢
ONpPENCIICHHOM  MaccoBOM  J0JieM  pacTBOPEHHOIO
BEIIECTBA WJIM JIaHO B H30BITKE (MMEET TPUMECH);
pacyeTsl MacCOBOH WM OOBEMHOW JOJIM BBIXOAA

CMBICII,  OEeCmopsiIoYHO |

HEYBEPEHHO
MaTepua.

usjaaract
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NPOAYKTa PpEaKUUH; pacueTsl TEIUIOBOTO dddeKTa
peakiuii, OOBEMHBIX OTHOIICHHHA Ta30B; - YMETb
BBIBIISITh  XapaKTEpHblE TMPU3HAKM M B3aMMOCBS3b
W3YYEHHBIX MOHATUH, NPUMEHSTH COOTBETCTBYIOIINE
NOHATHSL TNpPH ONMCAaHUM CTPOGHHUS U  CBOICTB
HEOPraHMYEeCKHX M OpPraHMYeCKUX BEIIECTB M HUX
MpEBpAICHUH; BBIABIATh B3aMMOCBSA3b XHMHUYECKHUX
3HaHUH C TOHATUSAMH U TPEACTABICHUAMU JPYTHX
IpEeOMETOB s 0ojee OCO3HAaHHOTO IOHHMAaHHMA H
0OBSICHEHHS CYITHOCTH MaTepHabHOTO €INHCTBAa MUPA;
WCIIONIb30BaTh CHUCTEMHBIE XHMHMUYECKHE 3HaHHUA s
OOBSICHEHH M IIPOTHO3MPOBAHUS SBICHUH, MMEIOIIUX
€CTECTBEHHOHAYYHYIO IIPUPOAY; - YMETh HCIIOJIb30BATh
HauMEHOBaHUS XUMHUYECKHUX COETMHEHNI
MEKIYHAPOAHOIO COK3a TEOPETUUECKON M MPUKIIaTHON
XMMUHM W TPUBUAIBHBICE  HA3BaHUS  BEILECTB,
OTHOCAIIMXCA K M3YUCHHBIM KjlaCCaM OPraHu4YC€CKUX H
HEOPraHnYCCKUX COCHHHGHHP'I; HCIIOJIb30BaTh
XMMUYECKYI0 CHMBOJHKY IJIi COCTaBJICHHA (HopMyI
HEOPraHn4CCKUX BCIICCTB, MOJICKYJIAPHBIX u
CTPYKTYPHBIX (pa3BepHYTHIX, COKpallleHHBIX |
CKEJeTHbIX)  (QOpPMYyJd  OPraHMYECKHX  BEIIECTB;
COCTAaB/SITh yPaBHEHUS XUMHYECKMX peakuud u
packpeiBaTh 1504 CYILIHOCTB:
OKHCIIMTEIbHOBOCCTAHOBUTEIBHBIX peaxuuit
MOCPEJICTBOM COCTABJICHHS IEKTPOHHOTO OajaHca 3TUX
pEeaKLunii; peaxkuui HOHHOTO obMena IyTEM
COCTaBJICHUA MX IIOJHBIX MW COKpPAlUICHHBIX HWOHHBIX

YpaBHEHUH; peakuuit TUAPONIN3a, peakuuii
KOMILIEKCOOOpa30BaHUS (ma mpuMepe
THIPOKCOKOMILIEKCOB LUHKA u ATIOMUHUSA);

MOATBEP)KJAaTh XapaKTEpHBIE XWMHUYECKHE CBOMCTBa
BEHIECTB  COOTBETCTBYIOLUIUMH  OJKCIEPHUMEHTaMH U
3alUCSIMU YPABHEHHA XUMUYECKHUX DPEAKUUH; - YMETh
KJaccu(UIMPOBaTh HEOPTaHUYECKHEe W OpraHUYecKHe
BEHIECTBA W XHMMHYECKHE pEaKIUH, CaMOCTOSTEIBHO
BHIOMpPATh OCHOBAHUS U KPUTEPUU JJIS KiaccupuKaum
M3y4aeMbIX XHMHYECKHX OOBEKTOB; XapaKTepPH30BaTh
COCTaB u BaKHEWIINE CBOICTBa  BEIIECTB,
MpUHAUIEKAINX K ONpPEAEICHHBIM KaccaM U IpynnaM
coenuHeHHH (TIPOCThIE BEUIECTBA, OKCHIBI, THIPOKCHIIBI,
COJIM; YTJIEBOJOPOIBI, IMpPOCTbie 3(UPHI, CIUPTHL,
(eHONbl, anbaeruipl, KEeTOHbI, KapOOHOBBIE KHCIIOTHI,
CIIOKHBIE  DQUPBI, KHUPBI,  YIICBOJBI,  AMWHBI,
AMHHOKHCIIOTHI, O€JIKH); IPUMEHSITh 3HAHHUS O COCTaBe U
CBOMCTBax BEILIECTB I SKCIIEPUMEHTAIBHON MPOBEPKU
TUIOTE3 OTHOCHUTENHBHO 3aKOHOMEPHOCTEH MpPOTEKaHUS
XUMHYECKAX peaxuuit u MPOTHO3UPOBAHUS
BO3MOXXHOCTEH  HX  OCYIIECTBIEHMS; -  yMETh
MOATBEP)KJaTh Ha KOHKPETHBIX IIPUMEpPax XapakTep
3aBHCHMOCTH PEeaKLMOHHON CIIOCOOHOCTH
OpPraHUYECKUX COEIMHEHUM OT KpaTHOCTH U THMA
KoBasleHTHOW cBsi3u (" " u ""), B3aMMHOTO BIIMSHHSA
aTOMOB M TPYII aTOMOB B MOJIEKYJaX; a TaKXKe OT
0cOOEHHOCTEH peanu3aluy pPa3IMyHBIX MEXaHU3MOB
MPOTEKaHUsI peakUMid; - YMETh XapaKTepHU30BaTh
IEKTPOHHOE CTPOEHHE aToMOB (B OCHOBHOM H
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BO30Y)KJCHHOM COCTOSIHUM) W HMOHOB XHMHYECKUX
anemMeHToB 1 - 4 mepuonoB llepromudeckoil CHCTEMBI
HA.N. MeHneneeBa W HMX BaJICHTHBIE BO3MOXHOCTH,
ucnone3yss moustua  "s", "p", "d-snexTpoHHBIE"
opbuTany, OSHEpPreTHYecKne ypOBHH;,  OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYECKUX
JJIEMEHTOB M 00pa3yeMbIX HUMH COEJUHEHUH 10
MEepHOaM U TPYIIaMm;

YMETh IUIAHUPOBATh ¥  BBIIONHATH  XUMHYECKHHA
SKCHEPUMEHT (IpEeBpalleHUs] OPraHUYECKUX BEIECTB
MpU HAarpeBaHWHM, MOJyYCHUE STHICHA U HU3yUeHHE ero
CBOMCTB, KAa4eCTBEHHBIC pEAKIWHA Ha aIbJETHIHI,
KpaxmaJl, YKCYCHYIO KHCIIOTY; A€HaTypaIus OeIKOB Ipu
HarpeBaHWM, LBETHBbIE pPEaKUWH OEJKOB; MPOBOIUTH
peakMu MOHHOTO OOMEHA, OMPEAeNsTh CPEeNy BOIHBIX
pacTBOpOB, KadeCTBEHHBIE peakuuu Ha cynbdar-,
Kap6OHaT' U XJIOpUAAHHMOHBI, HAa KAaTHOH aMMOHMHII;
peuaTtb OKCIICPUMCHTAJIbHBIC 3aJadyu 110 TEMaM
"Mertautel" u  "Hemerammel"') B COOTBETCTBHHM  C
MpaBUIaAMH TEXHUKH 0E30MacHOCTH MpH OOpalIeHUU C
BEIIECTBAMH W  JIAOOpAaTOpPHBIM  000pYyJOBaHHEM;
MPENICTABIATh PE3YIbTATEl XUMHUYECKOTO DKCIIEPUMEHTA
B (¢opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHX
peakiuii u (HOPMyJIUPOBaTh BBIBOABI Ha OCHOBE 3THX
pe3yImbTaTOB; - YMETh AHAIM3WPOBATH XHMHYECKYIO
WH(GOPMAITHIO, TIOYY4aeMy0) W3 Pa3HBIX HCTOYHHKOB
(cpenctB MaccoBoii umH(pOpMaluu, cetb MHTepHET U
NpyTye); - BJIaJeTh OCHOBHBIMH METOJaMH Hay4YHOTO
MMO3HAHWSI  BEIMIECTB W XUMHYECKHX  SBICHUHN
(mabmoieHue, M3MepeHue, 9KCTIEPUMEHT,
MOJIETTUPOBAaHNE); - yMETh MPOBOJUTH pacdeTsl IO
XUMHYECKUM (OpMyJlaM ¥ YPaBHEHUSM XHUMHUYECKHX
peaknuii ¢ WCIONb30BaHWEM (DM3WUYECKUX BEJIMYUH,
XapaKTepU3YIOIIUX  BEHIECTBA C  KOJIMYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE YCIIOBHS) Ta30B,
KOJMYECTBA BEIIECTBA; HWCIOIb30BaTh CHCTEMHBIC
XUMUYCCKUC 3HaHUd I T[PUHATHA peIHeHI/Iﬁ B
KOHKPETHBIX JKU3HCHHBIX CHUTyallUAX, CBA3AHHBIX C
BEIIECTBAMH U X PUMEHEHHUEM;

- YMETh CaMOCTOSTENBHO IUIAHUPOBATH M MPOBOJUTH
XUMHYECKUH OKCIEPUMEHT (TONy4YeHne W W3Yy4YeHHe
CBOWCTB HEOPraHMYECKUX M OPraHMYEeCKHX BEIIECTB,
KaueCTBEHHBIC PEaKIMH YIJIEBOAOPOIOB Pa3INYHBIX
KIIACCOB W  KHCJIOPOJICOJCPKAIIMX  OPraHUYeCKhuX
BCIIECTB, PCHICHUE OKCIICPUMCHTAJIBHBIX 3ajady II0
PACIO3HABAHUIO HEOPTraHWYECKUX U  OpPraHHYECKUX
BEHIECTB) C COOJIOJEHWEM TMpaBWJI  0€30MacHOTO
oOpamieHusi ¢  BellecTBaMH W JIaAOOpaTOPHBIM
obopynoBaHueM, (GOpMYyJIUPOBATh METH WCCIICTOBAHMUSA,
MPEeNOCTaBIATh B  pa3inyHOW (opMe Ppe3ysbTaThl
OKCIIEPUMEHTa, AaHAIM3UPOBaTh M  OLEHHWBATH HUX
JOCTOBEPHOCTE; - YMETh OCYIIECTBIISITH
IIEJICHAITPABJICHHBIA TIOUCK XUMHUYECKOH MH(OpMAIUU B
pPa3TMYHBIX WCTOYHHWKAX (Hay4yHas M y4deOHOHayJdHAas
JTUTepaTypa, CpeICcTBa MaccoBOM WH(OpPMAINH, CETb
WuTepHer w apyrue), KPUTHYECKH aHAIM3WPOBATH
XUMUYCCKYI0 HWHOOpMaNMio, IepepadaThlBaTh €€ |
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WCIONB30BaTh B  COOTBETCTBUM C  ITOCTABJICHHON
y4eOHOW 3a7adeil; - BIANeTh CHCTEMOW 3HAHUH O
METOJIaX HAy4yHOro TIO3HAaHUS SBJIEHUW TPHUPOJBI,
HCIIONIBb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHUSIMHU
MPUMEHATh JTH 3HAaHUS TIPU OKCIEPUMEHTAIHHOM
WICCIIETOBAHNY BEIIECTB U I OOBSICHEHUS XUMUIECKIX
SIBIICHUI, MMEIOUINX MECTO B MPHUPOAE MPAKTHUECKOU
NeSITEIbHOCTU Y€JIOBEKA U B TIOBCEHEBHOM JKU3HH;
YMETh IUIAHUPOBATh ¥  BBIIONHATH  XUMHYECKHHA
SKCHEPUMEHT (IpEeBpalleHUs] OPraHUYECKUX BEIECTB
MIpY HarpeBaHUM, MOJIY4YEHHE ITUIEHA U H3y4EHHE €ro
CBOMCTB, KAa4eCTBEHHBIC pEAKIWHA Ha aIbJETHIHI,
KpaxmaJl, YKCYCHYIO KHCIIOTY; A€HaTypaIus OeIKOB MpH
HarpeBaHWM, LBETHBbIE pPEaKUWH OEJKOB; MPOBOIUTH
peakMu MOHHOTO OOMEHA, OMPEAeNsTh CPEeNy BOIHBIX
pacTBOpOB, KadeCTBEHHBIE peakuuu Ha cynbdar-,
Kap6OHaT- U XJIOpUAAHHMOHBI, HAa KAaTHOH aMMOHMHII;
peuaTtb OKCIICPUMCHTAJIbHBIC 3aJa4u 1o TEMaM
"Mertautel" u  "Hemetamnsl") B COOTBETCTBHH C
MpaBUIaAMH TEXHUKH 0E30MacHOCTH MpH OOpalIeHUU C
BEIIECTBAMH W  JIAOOpAaTOpPHBIM  000pYyJOBaHHEM;
MPENICTABIATh PE3YIbTATEl XUMHUYECKOTO DKCIIEPUMEHTA
B (¢opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHX
peakiuii u (HOPMyJIUPOBaTh BBIBOJBI Ha OCHOBE 3THUX
pE3yIbTaTOB; -yMETh CaMOCTOSITENIFHO TUIAHWPOBATH H
MPOBOIUTh XHMUYECKHH SKCIEPUMEHT (MONydeHHe W
HU3YUYCHHUC CBOICTB HCOPraHUYCCKUX N OPTraHUYCCKUX
BEUIECTB, KAa4YECTBEHHbIE pEAKIHMHU YIJIEBOAOPOIOB
Pa3IMYHBIX  KJIACCOB M KHCIOPOJCOJEPKAIINX
OpPraHnvYeCKUX BEIIECTB, PCHICHUC SKCICPUMCECHTAJIbHBIX
3aJjad  TO0  pacro3HaBaHMIO  HEOPraHWYEeCKHX U
OPraHMYEeCKUX BEIIECTB) C COOIIOJEHHEM IPABII
OesomacHoro  oOpamieHuss C  BEIECTBAMH U
J1a00PaTOPHBIM 000pYI0BaHUEM, (HOPMYIUPOBAThH LIEITH
WCCIIE/IOBAHUs, TPENOCTABIAT B PasIUYHON (opme
pe3ynmbTaThl  AKCIEPUMEHTA, aHAIM3UPOBATh U
OLICHMUBATb UX NOCTOBCPHOCTD,

- chopMHUpOBaTh TPEJACTABICHUS: O XHUMHYCCKOU
COCTaBJISIONIEH €CTECTBEHHOHAYYHON KapTHHBI MUpA,
poJIM XMMHHM B TIO3HAHUU SIBICHUM NPUPOABI, B
(hOpMHPOBAHNU MBITIUICHUSI W KYJIBTYPHI JIMYHOCTH, €€
(YHKIMOHANBHOW T'PaMOTHOCTH, HEOOXOAMMOW JUIst
peuieHus MpakTUYECKUX 3aJad U IKOJIOTHYECKHU
00OCHOBaHHOTO OTHONICHHUSI K CBOEMY 3JIOPOBBIO U
MPUPOJHON cpele; - YMETh COONOAATh IpaBUIIa
AKOJIOTHYECKH I1eNIeCO00pa3HOr0 TOBEJACHHS B OBITY U
TPYJIOBOM NEATENBHOCTH B IIENIIX COXPAHEHHS CBOETO
3I0pOBbSI M OKpYXarolled  IPUPOAHOW  cpensl;
YUYUTHIBATh  OMNACHOCTh  BO3JCUCTBHS HA  KUBBIE
OpPraHMU3MBl OINPENEIICHHBIX BEUIECTB, MOHMUMAs CMBICI
[I0Ka3aTelIs IPEACIbHOM T0NyCTUMON KOHIEHTPALMY;

- YMETb MIPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C
MO3ULMH 3KOJOTMYECKO 0€30MacHOCTH TOCIEACTBHS
OBITOBOI M TIPOU3BOJICTBEHHOM JIEATEIHHOCTH YEIOBEKA,
CBSA3aHHOW C IepepabOTKON BEIIECTB; HCIOJIb30BAThH
MOJyYCHHbIC 3HAHUS JUIsI TOPUHITHS  TPaMOTHBIX
perieHuit mpobiieM B CUTYalusIX, CBA3aHHBIX C XUMUCH;
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- YMCTb OCO3HAaBATbhb OMMACHOCTH BOSﬂeﬁCTBHH Ha XUBBIC
OpraHu3sMbl ONPCACICHHBIX BCHICCTB, IMOHHUMAas CMBICII
IIOKa3aTeist HpeﬂeHLHOﬁ I[OHyCTPIMOﬁ KOHICHTpauuu, 1
MOACHATL Ha HOpUMEpaAxX CIIOCOOBI YMCHBUICHUA U

NpEeOTBpaIllEeHHs WX BpPEIHOrO0 BO3JCHCTBUS  Ha

OpraHu3M YelOBeKa.

O6Gmme: OueHka  «OTJIHYHO». 3a | - TECTUPOBAHUE;

B wactu TpynoBoro BOCHUTaHHUA: - TOTOBHOCTb K riybokoe " TOJHOC | - PEIICHNE 33721,
Tpyay, OCO3HaHHE LIEHHOCTH MacTepCTBa, OBJIa/ICHNC COACPIKAHNEM | - onpoc 1o
TpynoiitoOue; -  TOTOBHOCTH K  aKTHBHOU yqebHoro  marepuana, . B | HHIUBUAYAJILHBIM
JeSTEIPHOCTH TEXHOJOTHYECKO U cormanshoi | KOTOPOM obyHarouuics | 3a/1aHAAM;
HANpaBIICHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, OpHeHTpryeTCH’ } HPAKTHHCCKIEC
TUTAHUPOBATh U CAMOCTOSITENILHO BBHIMOJIHATH TaKyIO TIOHATHHHBIM anmaparoM, | paboTsI (onenka
NEeSTEIPHOCTh; - HHTEPEC K Pa3IMuHbIM cdepam aKLCHTOJIOTHYECKUM 1| pesylIbTatoB
nmpodeCCHOHAIBHON  JiedaTeNbHOCTH, OBlajieHue opdosnmIecKuM BBITTOJTHCHH
VHUBEPCATbHBIMA yYEOHBIMU ITO3HABATEIHHBIMU MUHUMyMaMy, 33 yMCHHC | MPaKTHICCKHX
NEHUCTBUSAMH: a) 0a30BbIC JIOTHUECKHE JCUCTBUSA: - HaXOWTh M  HCHOIB30BATH | PAbOT)
CaMOCTOSITEIILHO dbopmynupoBaTh u UHDOPMAILIHIO. “HIPOMEKYTOIHas
aKTyalu3upoBaTh MpobJjeMy, paccMaTpUBaTh €€ Onerxa «UXOPOIHO»' Eciu | arrecraums:
BCECTOPOHHE, - YCTaHABJIWBaTh CYIIECTBEHHBIN 06yqa101v11pmc;1 HOJIHO OCBOMT | IK3AMEH

MPU3HAK WJIM  OCHOBaHWUS JUIsI  CpPaBHEHUS, YHeOHBIN MaTepual, Biajeer

Kiaccu(ukanuy U 0000IICHUS; - ONPENEeNATh eln
JEATeNLHOCTH, 3a/1aBaTh ITapaMeTPbl U KPUTEPUU HX
JTOCTHXCHUS; BBISIBIIAITh  3aKOHOMEPHOCTH U
NPOTUBOPEYMs] B PACCMAaTPUBACMBIX SIBICHUAX; -
BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTH, OIICHUBATH
COOTBETCTBHE pE3YJIbTAaTOB II€NsM, OLIEHUBATh
PHICKH TTOCIIE/ICTBUH JIeITETHHOCTH,

- pa3BHBATh KPEaTWBHOE MBIIUICHHE MPU PEIICHHH
KU3HEHHBIX npo0iem 0) 0a3oBbIe
UCCIeIOBaTeIbCKUE  JEHCTBUS: -  BIIQJIETh
HaBBIKAMH y4eOHO-UCCIeI0BATENHCKOM "
MPOEKTHOU NIeSTeIbHOCTH, HaBBIKAMU pPa3pelIeHUs
npoOneM; - BBIABIATh NPHUYNHHO-CIICJACTBEHHBIE
CBSI3M W aKTyalM3WpOBaTh 3a/1ady, BBIIBHTaTh
THIIOTE3y €€ PEIICHHS, HAaXOIAWTh apTyMEHTHI IS
JOKa3aTeJIbCTBA CBOUX YTBEPIKICHUH, 3a1aBaTh
napaMeTphl U KPUTEPHH PEIICHHS;, - aHAIN3UPOBATh
MOJTyYeHHbIE B XOJIE€ PEILICHUs 3aJaudl Pe3yJIbTaThl,
KPUTHYECKH  OIICHWBAaTh WX  JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX; -
yMETh IEPEHOCUTh 3HaHHs B IO3HABATEIBHYIO W
MPAaKTUYECKYI0 OOJACTH KU3HENCSTEeIbHOCTH, -
yMEThb  MHTETPHPOBaTh 3HAHHA M3  Pa3HBIX
MPEIMETHBIX 00JacTel; - BBIIBUTATh HOBHIC HJIEH,
npeaiaraTb OPUrHHAIBHBIE OXOJbI U PELICHUS; -
CIIOCOOHOCTH WX MCIIOJIb30BAaHMS B TO3HABATEIHHON
U COLIMAJIbHOW NPAKTUKE

B ob6mactm nEeHHOCTH HAay4yHOTO IO3HAHUS: -
c(OPMHPOBAHHOCTH MHUPOBO33PEHUS,

HOHSATUHHBIM arnmapaTom,
AKIICHTOJOTHNYCCKUM u
ophosnrueckum
MHWHUMYMaMu,
OPUCHTUPYETCS B U3yYCHHOM
Marepuarie, PaMOTHO

u3NaraeT OTBET, HO B €ro
dbopme HMEIOTCS OTHETbHBIE
HETOYHOCTH.

OreHka
«Y/10BJICTBOPHTEJIbHO.
Ecnu oOyuatromuiics
OoOHapy>KUBaeT 3HaHUSA U
MOHWMAaHWE  TTOJIOKEHHOTO
y4eOHOT0 Marepuana,
MOHSITUHHOTO arnmapara,
aKIEHTOJIOTUYECKOT O U
ophosnHrueckoro

MHHHMYMOB, HO H3JIaraeT Mx
HETIOJTHO,
HETIOCIIeIOBATEIBHO,
JIONYCKaeT HETOYHOCTH B
OTIPEJICTICHUU TIOHATHH, He
ymeer J0Ka3aTeNbHO
000CHOBATh CBOU CYXKJICHUS.

OneHka
«HEYJ0BJIEeTBOPUTEILHO.
Ecmm oOyuarommiicss umeeT
pa3po3HEHHBIE,
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COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH W OOIIECTBEHHOH MPaKTUKH,

OCHOBAHHOI'O Ha Auaiaorc KYJIbTYP,
CHOCO6CTByIOH_[CI‘O OCO3HAaHUIO CBOCro MECTa B
IOJIMKYJIBTYPHOM MHUPE; - COBCPIICHCTBOBAHUEC

SI3IKOBOM M YMTATEIbCKOM KYJIBTYpPbI KaK CpelCcTBa
B3aUMOJICICTBUS MEXIYy JIOAbBMH M MO3HAHUS
MHpa; -  OCO3HAaHME  LEHHOCTM  HAy4yHOU
NesITeNIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MPOEKTHYI0 M HCCIIEAOBATENBCKYIO JESITEIBHOCTD
UHAMBUAYyalbHO u B rpymmne;  OnageHue
YHHUBEPCAJIbHBIMH  YU4EOHBIMH T103HABATEIIbHBIMU
JeHCTBUSAMU: B) paboTa ¢ nHpOpManuei: - BIaieTh
HaBBIKaMU HOJTyYCHUS uHpOpMaLUn u3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISITh MOKCK, aHAJIN3, CUCTEMATU3ALUIO H
MHTEPIPETANI0 UHPOPMALIMK PA3IMYHBIX BUIOB U
dbopM TpencTaBiIeHHS; - CO3/aBaTh TEKCTHl B
pa3nmuyHBIX (opMaTax C YYETOM Ha3HAYCHUS
nH(poOpMallUd W 1EJNEeBOUW ayIuTOpUH, BbIOUpas
ONITUMAIIEHYIO bopmy IPE/ICTaBICHHS "
BU3yalM3allid; - OICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh WH(POpPMALlUU, €€ COOTBETCTBUE
MPaBOBBIM M MOPAIBHO-3TUYECKUM HOpPMaM; -
WCTIOJNB30BaTh  CpeNCcTBAa HH(MOPMAIMOHHBIX |
KOMMYHHMKAITMOHHBIX TEXHOJOTHH B  pelIeHUuU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpPraHU3alMOHHBIX  33Jad  C  COOJI0/IEHUEM
TpeOOBaHUN IPTrOHOMHKH, TEXHUKU OE30MaCHOCTH,
TMTHEHBI, pecypcocOepekeHHsl, TMPaBOBBIX U
THYECKMX  HOPM, HOpPM  WH(OPMAIMOHHOM
0C30IMaCHOCTH;

BJIAJIETh HABBIKAMH pPACIIO3HABAHHS W 3alIUTHI
uHpopManuy, HWHGPOPMALMOHHON O€30MacHOCTH
JMYHOCTH;

TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIHLHOCTH
U CaMOONpENENICHUI0; -OBJIAZICHWE HaBBIKAMHU

y4eOHO-HCCIIeI0BaTENBCKOM, MIPOEKTHOMN u
COIMAIbHON JIeSITEIIbHOCTH, OBiagenue
YHHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU

NENUCTBUSIMH: 0) COBMECTHAS JIeATETbHOCTD:

MOHMMAaTh U  HCHOJB30BaThb  MPEUMYIIECTBA
KOMaHAHOW W  HMHAWMBUIYyaJbHOW  palbOTBI; -
MPUHUMATh LE€TM COBMECTHOM  JESTEIbHOCTH,
OpraHW30BBIBATh U KOOPJAMHHPOBATH JCUCTBHUS IO
€€ JIOCTIDKEHHIO: COCTaBJIATh IUIaH OSHMCTBHH,
pacmpenensaTh poJid ¢ Y9eTOM MHEHHM YYaCTHUKOB
00CyXJaTh pe3yJbTaThl COBMECTHOH paloOThI; -
KOOPJAMHHUPOBATh W BBITIOJHATH PadOTY B YCIOBHUSIX
pEaIbHOTO, BHUPTYAITbHOTO W KOMOMHHPOBAHHOTO
B3aUMOJICMCTBUS; - OCYIIECTBIATh MO3UTUBHOE
CTPAaTETUYECKOe IIOBECHUC B Pa3MYHBIX

OeccucTeMHBIE 3HAHMA, HE
yMEET BBIJCHATH TJaBHOEC M
BTOPOCTEIICHHOE, JIOITyCKaeT
OmMOKH B  OINpeNeIeHUN
NOHATHH,  MCKaXaeT  uX
CMBICI, OEecmopsiIouHO |
HEYBEPEHHO u3Jaraer
MaTepHai.
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CUTYaLMSIX, MIPOSIBIISITh TBOPYECTBO "
BoOOpakeHHe, OBITh WHUIMATHBHBIM OBIageHUE
YHUBEPCAJIbHBIMUA PETYISTUBHBIMU JCHCTBUIMHU: T)
NpUHATHE ce0s W JPYrux JIOJACH: - NPUHUMATh
MOTHUBBI U apTryMEHThI JPYIUX JIIOJEU MpU aHAIU3e
pe3yJIbTaTOB JAESITEIBbHOCTH; - IPU3HABATH CBOE
paBO W NPaBO JAPYruX JOJEHd Ha OIIMOKU; -
pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C MO3HULIUU
JIPYroro 4eaoBeKa;

B oOmactm HSKOMOTMYECKOTO0  BOCHHUTAHUS: -
c(OPMUPOBAHHOCTh  3KOJOTHYECKOW  KYIBTYPBI,
[IOHUMaHHUE BIIMSHUSA COLMATIbBHO-3KOHOMUYECKHUX
MPOLIECCOB ~ HA  COCTOSIHUE  IPUPOJHOM U
COLIMAJIBLHOW  Cpeibl, OCO3HAHUE IJI0O0ATBHOIO
XapakTepa 3KOJIOTUYECKUX po0iem; -
IJIAHUPOBAHUE M OCYIIECTBICHUE JCHUCTBUH B
OKpY’Kalollled Cpele Ha OCHOBE 3HAHMS Liened
YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA; AaKTHUBHOE
HENpUsATHE  JIEUCTBUH, NPUHOCAIIUX  BpPE
OKpY’Kalollled cpele; - yMEHHE MPOTHO3UPOBATH
HEOJaronpusATHbIE SKOJIOTUYECKHE MOCIEICTBHUS
MpeANpUHUMAEMbIX JEHCTBUN, TPEIOTBpallaTh UX;
- paciupeHue OIIbITa JeSITENIbHOCTH
9KOJIOTUYECKOM HANpaBICHHOCTH; - OBJAJICHUE
HaBbIKaMU y4e€OHO-HCCIIe10BAaTENIbCKON, TPOEKTHON
Y COLIMAJIbHON JESITEIbHOCTH
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COJAEPXAHUE

1. OBIIKUE ITOJIOXXEHUA

2. OXNAAEMBIE PE3VJIbTATBI U3YUEHUA

3. PACIIPEJJEJIEHUE OLIEHMBAHUA PE3VYJIBTATOB OBYUYEHUA U TUIIOB
OLIEHOYHBIX MATEPHAJIOB I10 JIEMEHTAM 3HAHU 1 YMEHUIA

4. METOJIMYECKUE MATEPUAJIbI I OLIEHKU 3HAHU, YMEHUU
5. ITOKA3ATEJIM OLIEHKU PE3VJIbTATOB OCBOEHUA IUCLUTIJIMHBI



|. OBIME ITOJIOKEHUSA

1. ®onp onenounsix cpenctB (nanee — POC) npegHasHAueH A KOHTPOJS M OLIEHKH
00pa3oBaTeNbHBIX JOCTHKCHUH OO0YYarOIIMXCs, OCBOUBIIMX MporpamMmy aucturanabl OO/ 11
Xumus.

2. @©@OC BKIIOYAET OLEHOYHbIE MAaTepuajbl i1 [POBEIEHUS TEKYLIEr0 KOHTPOIS U

POMEXYTOYHOW aTTecTally B (hopMe SK3aMeHa.

3. ®OC mno3BoJsSIET OlCGHUBATh 3HAHWSA, YMEHHUS, HalpaBicHHbIE Ha (QopmMupoBaHHUE
KOMIIETEHIIUH.

4. ®OC pa3zpaboTaH Ha OCHOBAaHUH IOJIOKECHUH OCHOBHOM 0Opa30BaTEIbHON MPOrpPaMMbI IO
crenmaibHocTy 36.02.01 Berepunapus aucuurminasl OO 11 Xumus.

5. ®OC sBnsiercs 00s3aTeIbHBIM 000COOJICHHBIM MTPUIIOKEHUEM K pabodeld mporpaMMme.



1. O)KUJAEMBIE PE3YJIBTATHI U3YUEHUSA

PesyabTaTsl 00yyeHus

Iloka3aTenu oueHKn
o0pa3oBaTe/IbHbIX pPe3yJbTATOB

JAucnunanHapHbIe

- BIIQJICTh CHUCTEMOW XUMHYECKHMX 3HAHHH, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHYECKUN DJIEMEHT, aToM,
DIIEKTPOHHAs 000J0YKa aroma, s-, P-, 0-3JIeKTpOHHBIE OpPOUTAIIH
aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb, JICKTPOOTPHUIIATEILHOCTb,
CTCTICHb OKUCIICHUS, XUMHUYECKAasl CBs3b, MOJIb, MOJISIpHAS Macca,
MOJIIPHBIA  00BEM, YIJICPOJIHBIA CKENeT, (YHKIMOHAIbHAS
TpyMIa, pajuKal, H30MepHs, W30MEpbl, TOMOJIOTHIECKUN P,

TOMOJIOTH, YIJI€BOJOPOABI, KHUCIOPOA- U  a30TCOAEpXKalINe
COCOAMHCHMUSI, 6I/IOHOFI/I‘IGCKI/I AdKTHUBHBIC BCIICCTBA (YFHCBOILI)I,
JKUpPBI, O€NKW), MOHOMEp, TIONHMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIISIDHBIE COSITMHEHHS, KPUCTAITMYECKasi pereTKa,
THIIBI XUMHUYECKUX peaxuuit (OKUCITUTETHHO-
BOCCTAaHOBHUTEJIbHBIC, 5K30- M OHIOTEPMUYECKUE, PEaKIUH
HOHHOTO OOMEHa), pPAacTBOp, O3JEKTPOJIUTHI, HEIIEKTPOIHTHI,

3EKTPOJINTHYECKAs JUCCOIMALNS, OKUCIUTENb, BOCCTAHOBUTEND,
CKOPOCTb XHUMHUYECKOM peakiuy, XHUMHYECKOE pPaBHOBECHE),
TEOPHH U 3aKOHBI (TEOPUs XUMHUUECKOT'O CTPOSHHS OPraHUYECKUX
BemectB  A.M. bByrtnepoBa, Teopusi  3JIEKTPOJIUTUYECKOH
Jquccouuanuu, nepuoandeckuil 3akod .M. Menneneea, 3akoH
COXPAHEHHSI MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK
XUMHUH, (AKTOJOTMYECKHE CBEICHUS O CBOMCTBAaX, COCTaBe,
MOJMy4YeHUH U  OE30MacHOM  HCIOJBb30BAaHMHM  Ba)KHEHIINX
HEOPraHn4CCKux u OpPraHUuYCCKUX BCIIIECCTB B 6BITy u
NPAaKTUYECKOW [JESTENbHOCTH YEIOBEKa; - YMEThb BBIIBIATDH
XapaKTCPHBIC IMPU3HAKU W B3aUMOCBA3bL H3YUCHHBIX HOHHTI/If/i,
IMPUMCHATb COOTBETCTBYIOIIUE MMOHATHA ITPU ONIMCAHUN CTPOCHUA
U CBOHCTB HEOPraHMYECKHX M OPraHHMYECKMX BEIECTB U HX
NPEBPALICHNH; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX 3HAHUM C
IMOHATHUAMU W TMPEACTABJICHUAMU JPYIrUX CCTCCTBCHHOHAYYHBIX
NPEIMETOB; - YMETh WCIOJNb30BaTh HAMMEHOBAaHUS XMMHYECKUX
COCIMHEHNH MEXAYHapOAHOTO COI03a  TEOPETHUECKOW H
HpHKHaI[HOﬁ XMMHUU W TpPUBUAJIbHBIC HAa3BaHUA BaKHEHUIITUX
BEIIECTB (ITUIICH, alleTHIIeH, MIMIEepUH, (GeHom, (opManbIeru,
YKCyCHas KHCJIOTa, IJIMLIUH, YTapHbI ra3, YIJEKUCIBIA Tras,
aMMHUaK, raieHas U3BeCTh, HeralleHasl U3BeCTh, IUTHEBAS COMA U
JPYTHUX), COCTABJISATH POPMYJIIbI HEOPTaHUYECKUX U OPTraHUIeCKUX
BEIIECTB, YPAaBHEHMS XHMHYECKUX pEaKUUH, OOBACHITH HUX
CMBICI; TOATBEPKIaTh XapaKTEpHble XHMHUYECKHE CBOWMCTBa
BCIIECCTB COOTBETCTBYIOMIMMH OKCIICPUMCHTAMU HW 3allCAMU
YPAaBHEHUI XUMUYECKHX pEaKklUMi; - yMETb YCTaHaBJIMBATH
MIPUHAJUIEKHOCTh M3YYEHHBIX HEOPTaHUYECKUX M OpPraHMYECKHUX
BCIIECTB K OIPEACICHHBIM KjlacCaM W TIpyIilamM COG)IHH@HHIZ,
XapaKTEepU30BaTh UX COCTaB U Ba)KHEHIIIE CBOﬁCTBa; OIIpEaAcCIIATh
BUIBI XUMHUYECKUX cBsA3el (xoBaneHTHas, VOHHA4,
METaJUIMYECKasi, BOZOPOIHAs), THITBI KPUCTAIIIMUECKHX PELIETOK
BEIECTB;,  KJIacCUPUUUPOBaTb  XUMHUYECKHE  pEakIuu; -
chopMHUpOBaTh MPEACTABICHUS: O MAaTepUaIbHOM EAUHCTBE
MHpA, 3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBIICHUI MPHUPOABI; O
MECT€ M 3HAYE€HUM XMMUHU B CHUCTEME ECTECTBCHHBIX HAayK U €€
poiu B 00ECHeuYeHUHM YCTOHYMBOIO Pa3BUTHUSI 4EJIOBEUECTBA: B
peleHnH NpodJieM SKOJIOTHYECKOH, SHEPTeTHYECKON U MHUIIEBOH

OLeHKa «OTJIHYHO». 32
ri1yOOKOE ¥ MOJTHOE OBJIAJICHUE
coJiepKaHueM y4eOHOTO
Marepuaia, B KOTOpOM
00yJaromuicss OpueHTHPYETCS,
MOHSITHIHBIM aImapaToM,
aKI[EHTOJIOTUICCKUM H
op(hodTMIEeCKUM MUHUMYMAaMH,
3a yMEHHUE HAXOIUTh U
UCTI0JIB30BaTh HH(OpMAIHIO.
OreHka «xopomoy». Eciu
00yYaroIIUIACS TOJHO OCBOWII
yueOHBII MaTepual, BIaJeeT
MOHSITHIHBIM aIlapaToM,
aKI[EHTOJIOTUICCKUM H
op(hodTMIEeCKUM MUHUMYMAaMH,
OPUEHTUPYETCS B H3yYECHHOM
MaTepuaie, TpaMOTHO U3Jaraet
OTBET, HO B €ro (hopMe UMEIOTCS
OTJIeTbHBIE HETOYHOCTH.

OreHKa «y/10BJIETBOPUTEILHOY.
Ecnu oOyuarommiics
00HapyXMBaET 3HAHUS U
MTOHMMAHHE TTOJIOKEHHOTO
yueOHOro Marepuarna,
MOHATUIHOTO anmnapara,
aKI[EHTOJIOTUYECKOTO U
ophodnIYecKkoro MUHUMYMOB, HO
U3JIaraeT uxX HEemoJHO,
HETIOCIJIeZIOBATENEHO, JOMYCKaeT
HETOYHOCTH B OTIpECIICHUN
TIOHATHUH, HE YMEET JOKa3aTEIbHO
000CHOBATh CBOM CYKJICHUS.
Onenka
«HeyI0BJIeTBOPUTEIbHO». Eciin
oOyJaromuiics umeet
pa3po3HEHHbIE, 0ECCUCTEMHBIE
3HAHUS, HE YMEET BBIICISTh
TJIaBHOE ¥ BTOPOCTENIEHHOE,
JIOTTyCKaeT OMNOKH B




0e30macHOCTH, B Pa3sBUTUM MEOULMHBI, CO3JAHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHHKOB JHEPIrUH, B 0OecleYeHHH
paIliOHANBHOTO  MPHUPOJIOTIONB30BaHUSA, B  (POPMHUPOBAHUH
MHUPOBO33pEHHsI M OOWIEH KyIbTypbl 4eJOBeKa, a TaKke
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpese; - BIAJETh CUCTEMOM XUMHUYECKUX 3HAHUH,
KOTOpast BKJIIOYAET: OCHOBOTIOJIArafoIe MOHATHS
(IOTIONHUTENBHO K CHCTEME TMOHATHH 0a30BOrO0 ypOBHA) -
M30TOIBI, OCHOBHOE W BO30YXXIEHHOE COCTOSHHE aToMa,
THOpHUIM3AMK aTOMHBIX OpOuTaNel, xuMudeckas cBs3b (" " u """,
KpaTHbIE CBSI3M), MOJISIpHAs KOHIEHTpAIMs, CTPYKTypHas
¢dbopmyna, uzomepust (CTpyKTypHas, reoMeTpryeckas (Irc-TpaHc-
M30MEepHs), TUIIBI XUMHUYECKUX PEaKIiil (TOMO- U TeTepPOTeHHBIE,
o0paTuMble U HEOOpaTUMBIE), PACTBOPHI (MCTHHHBIC, TUCTIEPCHEIC
CHUCTEMBI),  KPHCTAJUIOTHAPATHl,  CTENEeHb  JUCCOIMALUH,
ANIEKTPONN3, KPEKHWHT, pPHQOPMHUHT); TEOPUHM U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE 3HAHMs, JIeXKallhue B
OCHOBE IMMOHWMAaHHS MPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKHX
SIBIICHUI, COBPEMEHHBIE MTPEICTABICHUS O CTPOSHUH BEIIECTBA Ha
aTOMHOM, MOJIEKYJISIPHOM U HAJAMOJEKYJSIPHOM YPOBHSX;
NpEACTaBICHUSI O  MEXaHW3MaxX  XHMHYECKUX  pPeakluii,
TEPMOJMHAMHYECKUX W KHHETUYECKMX 3aKOHOMEPHOCTIX UX
MPOTEKAHUS, 0 XHMUYECKOM PAaBHOBECHH, TUCTIEPCHBIX CHCTEMAX,
(akToNOrNYecKre CBEICHHUS O CBOMCTBAaX, COCTABE, MMOTYYCHUH U
0€30MacHOM HCIOJNB30BAaHUM BAXKHEHIIMX HEOPraHWYeCKUX H
OpPTaHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON NEeATETHHOCTH
YyenoBeka;  OOIIMX  HAYYHBIX  [PHHIUNAX  XUMHAYECKOTO
NpOM3BOJICTBAa (Ha TPUMEPE INPOU3BOJCTBA CEPHON KHCIIOTHI,
aMMHuaKa, METaHOolla, mepepaboTku He()TH); - YMETh MPOBOAUTH
pacyeTsl M0 XUMHYECKUM (OpMYJIaM U YPaBHEHUSM XUMHAYECKUX
peakuuii ¢ HCHOJb30BaHMEM (QU3MUYECKUX BEJIMYMH (Macchl,
o0bemMa Ta30B, KOIMYECTBA BEIIECTBA), XapPaKTEPU3YIOIINX
BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUEThI IO HAXO0XKICHUIO
XUMHYecKol (opMysbl BellecTBa; pacueTbl Macchl (o0bema,
KOJIMYECTBA BEUIECTBA) MPOJAYKTa pEaKIHH, €CId OJHO U3
WCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpa C ONpeAelIeHHON
MacCOBOH JI0JIel pacTBOPEHHOTO BEIIeCTBa WIIH JaHO B M30BITKE
(MMeeT TpHMecH); pacueThl MacCOBOW WJIM OOBEMHOH J0NH
BBIXO/Ia TMPOAYKTa PEaKIWH; pacueThl TEeIUIOBOro 3ddekra
peakuuii, OOBEMHBIX OTHOLIEHWH Ta30B; - YMETb BBISBIATDH
XapakTepHble MPH3HAKM W B3aMMOCBS3b W3YyYEHHBIX TOHSTHH,
NPUMEHSTh COOTBETCTBYIOIINE MOHSATHS TIPU OMUCAHUHM CTPOCHHUS
U CBOHCTB HEOPraHMYECKHX M OPraHHUYECKMX BEIECTB U HX
NPEBpAIlCHNH; BBISBIATH B3aMMOCBSI3b XMMHUECKUX 3HAHUHA C
MOHSATHSIMU ¥ TIPEJCTABICHUSIMH JPYTHX MPEIMETOB JIsl Oojee
OCO3HAHHOTO  TIOHUMaHUsI W OOBSACHEHUS  CYLIHOCTH
MaTEepHaJbHOTO EIUHCTBA MHpa; MCIOJIb30BATh CHCTEMHBIC
XUMAYECKHE 3HaHWs JUIsl OOBSCHEHHWS W MPOTHO3HPOBAHUS
SBJICHUH, WMEIOIIMX E€CTECTBEHHOHAYYHYIO IPHUPOAY; - YMETb
UCIIOJIb30BaTh ~ HAaUMEHOBAaHUS  XMMUYECKUX  COCIMHEHHUH
MEXIYHApOJHOTO COI03a TEOPETUUECKON U MPUKIIAJIHOW XUMUU U
TPUBHAJIBHBIE HA3BaHUS BEIIECTB, OTHOCAUINXCA K H3yYEHHBIM
KjlaccaM OpraHMYeCKMX ¢  HEOPraHW4YeCKUX COCAMHEHH;
WCIIONB30BaTh XUMHYECKYI0 CHMBOJIUKY IS COCTaBJICHUS
GopMyJT  HEOpPraHWMYECKMX  BEMIECTB,  MOJEKYJISAPHBIX U
CTPYKTYpHBIX (pa3BEpHYTHIX, COKPAIICHHBIX U CKEJECTHBIX)
¢dopMyn  OpraHMYecKMX BEIICCTB;, COCTaBJISATh  ypaBHEHUs

ONpEEIICHUY TIOHATUH, UCKaXKaeT
UX CMBICII, OECIIOPSAIOUHO U
HEYBEPEHHO U3JIaraeT MaTepuall.




XUMUYECKUX  pEeakuud U PAaCKpbIBaTb HUX  CYIIHOCTb:
OKHCTIUTEIIBHOBOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM
COCTaBJICHHS DJJIEKTPOHHOTO OajaHca 3THX PEaKIUH; peakInit
MOHHOTO OOMEHa TIyTEeM COCTaBJICHHS WX TOJNHBIX U
COKpAIllCHHBIX HMOHHBIX ypaBHEHMH; peakluil Tuapoiau3a,
peaKImit KOMITJIEKCOOOpa30BaHMUs (ma puMepe
THAPOKCOKOMIUIEKCOB IIMHKA W QJIIOMHHUS); TOJITBEPKIAThH
XapaKTepHbIC XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMH 3KCHEPUMEHTAMH M 3alUCAMU YPABHEHUI
XUMUYECKUX  PEaKLHii; - yMeThb  Kjaccu(pHUIMpoBaTh
HEOpPraHWYeCKHE W OpraHMYecKHe BEIIeCTBA M XUMHUYECKHE
peaxIum, cCaMOCTOSITENIHO BRIOMPATh OCHOBAHUS M KPUTEPUUN IS
KITACCH(UKAITIH M3y4aeMbIX XUMUYECKUX 00BEKTOB;
XapaKTepH30BaTh COCTAaB M BaXKHEHIIME CBOMCTBa BELIECTB,
MpUHAUIeKAIMX K ONpeleNieHHBIM KjaccaM U Tpynmnam
COEMHEHMH (TPOCThIE BEIIECTBA, OKCHABI, THIPOKCHIBI, COIH;
YIIIEBOAOPOIBI, TIPOCTHIE APHUPBI, CIUPTHI, (EHOJBI, aabIETUIbI,
KETOHBI, KapOOHOBBIC KHCJIOTHI, CIOXHBIE O(QUPHL, KUPBL,
YTTIEBOJIbI, aMUHBI, AMUHOKHCIIOTHI, OCJIKH); IPUMEHSITh 3HAHHS O
COCTaB€ M CBOWCTBAX BELIECTB MJSl 3KCIEPUMEHTAIbHOU
MIPOBEPKHU THUIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKaHUA
XUMUYECKUX PEaKUM W MNPOTHO3UPOBAHUS BO3MOXKHOCTEH HX
OCYILIECTBJICHUS; - YMEThb NOATBEPXKAAaTb HA KOHKPETHBIX
npuMepax XapakTep 3aBHCHMOCTH PEaKIMOHHOW CIOCOOHOCTH
OPraHUYECKUX COEAWHEHHHW OT KPAaTHOCTH M THUMNA KOBAJEHTHOU
ces3u (" " u ""), B3aMMHOTO BIMSHUS aTOMOB U TPYIIIT aTOMOB B
MOJIEKYJIaX; a TaKKe OT OCOOCHHOCTEeW peaM3alliy Pa3IHIHBIX
MEXaHU3MOB TPOTEKaHMs PEaKIHii; - yMETb XapaKTepHu30BaTh
AJIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM H BO30YXKJIEHHOM
COCTOSTHHM) W MOHOB XMMHUYECKUX 3JIEMEHTOB |1 - 4 mepuomoB
[Tepuoauueckoit cucrtemsl JI.M. MeHzeneeBa U WX BaJlEHTHbIE
BO3MOXKHOCTH, UCTONB3ys moHstus "s", "p", "d-amekrpoHHbIE"
opOUTaNN, YHEPTETUIECKIE YPOBHHU; OOBIACHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBONCTB XMMHUYECKUX 3JIEMEHTOB M 00Pa3yeMbIX UMHU
COCIMHECHMI 110 TIEPUOaM U TPYIIaM;

YMETh IUTAHUPOBATH W BBINOJHATH XUMHYECKUH 3KCIEPUMEHT
(mpeBpaiieHusi OpraHMYECKWX BEIIECTB TNPH HArPEBaHWUH,
MOJTyYeHHe JTHJIEHAa W M3Y4YEeHHE €ro CBOMCTB, KauyeCTBEHHbBIE
peakuMy Ha aJbJCerUbl, KpaxMmal, YKCYCHYI0 KHUCJIOTY;
JIeHaTypanusi OEJNKOB TMPH HAarpeBaHWM, I[[BETHBIC PEaAKIHH
OCKOB; TPOBOAWTH PEAKIIMM HMOHHOTO OOMEHA, ONPENCTsATh
Cpelly BOAHBIX PacTBOPOB, KAYECTBEHHBIE PEAKIINH Ha Cyib(at-,
KapOOHAT- W XJIOPUJAHWOHBI, Ha KAaTHOH aMMOHHS, pPEIIaTh
SKCIEPUMEHTAIbHBIC 3a7ayn 1o TemMaM  "MeTtamel" w
"Hemetamnbl"') B COOTBETCTBHM C MPaBWIAMHU  TEXHUKH
0e30macHOCTH HpU OOpaIlIEHHH C BELIECTBAMU U JIAOOPAaTOPHBIM
o0opylOBaHUEM; TMPEACTABIATh  PE3yJAbTaThl  XUMHUYECKOTO
JKCIIeprMeHTa B (OpMe 3alrCH ypaBHEHUH COOTBETCTBYIOLINX
peakiuii W (QOpPMYJIMpPOBATH BBIBOJBI HAa OCHOBE OTHX
pe3ynbTaTOB; - yMeTb  aHAIM3UPOBATH  XUMHUYECKYIO
WHQOPMAIUIO, TOJy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB (CPEICTB
MaccoBoi uH(poOpMaIuu, ceTb MHTEpHET U Apyrue); - BiaaeTh
OCHOBHBIMM METOJAMH HAy4YHOIO IIO3HAHUS BEIIECTB U
XUMUAYECKHUX SIBJICHUH (HaOJNIoJIeHNe, U3MEepPEeHUE, SKCIICPUMEHT,
MOJIEJIMPOBAHKE); - YMETh MPOBOJIUTH PAcUeThl M0 XUMHUYECKUM
dopMymaM HM  ypaBHCHHSM  XHMHUYECKHUX  peakmuid ¢
WCTIOJb30BaHNEM (DU3UYECKHX BEIHYMH, XapaKTEPU3YIOIIMX




BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0OBeMa
(HOpManbHBIE ~ YCNIOBHSI)  Ta30B,  KOJHMYECTBA  BEIIECTBA;
WCIIONB30BaTh CHUCTEMHBIE XUMHYECKHE 3HAHWUSA ISl TPUHSATHUSL
peleHnii B KOHKPETHBIX XH3HEHHBIX CHUTYAIMSIX, CBS3aHHBIX C
BEIIECTBAMH U MIX IPUMEHEHHUEM;

- YMETb CaMOCTOSITENTFHO TUIAHUPOBATH M MPOBOAUTH XUMHYECKUI
9KCHEPUMEHT (MOJy4YeHUE U M3YUECHUE CBOMCTB HEOPTaHUYECKUX
M OpPraHMYeCKHMX  BEIICCTB, Ka4eCTBCHHbIE  peaKuu
YTIIEBOJIOPOIOB PA3MYHBIX KIACCOB W KHCIOPOICOAEPKAIINX
OpPTaHMYECKUX BEIIECTB, PEIICHNE YKCIIEPUMEHTAIBHBIX 33124 110
pacro3HaBaHUIO0 HEOPTaHMYECKHX W OPraHMYECKHX BEIIECTB) C
COOITIOICHUEM TIPaBHJI 0€301TaCHOTO OOpAaIeHHUs ¢ BEIIECTBAMH U
nmabopatopHeiM  00OpymoBaHWEM,  (POpPMYNIHpPOBATH  IENH
UCCIIEIOBAaHUS, TIPEAOCTABIATE B Pa3IMuHON hopMe pe3yabTaThl
OKCIICPUMECHTA, aHAJIU3UPOBATh U OLICHUBATH UX JOCTOBCPHOCTD, -
YMETh OCYIIECTBIISATH IEIEHATIPABIICHHBI TIONCK XHUMHYECKOH
WHPOpPMAlMK B Pa3NIMUHBIX ~ HMCTOYHMKAaX (HaydHas W
y4eOHOHAy4YHas JINTEPaTypa, CPEACTBA MAacCOBOW WH(pOpPMAIUH,
cetb MHTepHEeT W JApyrue), KPUTHYECKH aHAJIN3UPOBATH
XUMHYECKYI0 HH(OpMAIuio, epepadbaThiBaTh €€ 1 UCIIONIh30BaTh
B COOTBETCTBUHU C IOCTAaBJICHHOW Yy4eOHOW 3aaaucii; - BiaJeTh
CHUCTEMOH 3HaHMA O METOJaX HAyYHOrO IMO3HAaHUs SIBICHUI
MIPUPOJIBI, WCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHUSMHU
IMPUMCHATH 3THU 3HAHUA IIPHU SKCOCPUMCHTAJIBHOM HCCJICA0BaHNU
BCUICCTB U JIA O6’b$ICHeHI/I$I XUMHNYECCKHUX HBHCHI/Iﬁ, HUMCIOIIUX
MECTO B MPHPOJIE MPAKTUIECKOW AEATEIHHOCTH YEIOBEKa U B
IMOBCEAHEBHOM KU3HU,

YMETh IUIAaHUPOBATh W BBINIOJIHATH XUMHYECKHI OKCIICPUMCHT
(mpeBpaiieHus OpraHMYECKWX BEIIECTB TNPH HATrPEBaHWUH,
MONTydYeHHe JTHIIEHAa W HM3YYeHHE €ro CBOWCTB, KadyeCTBEHHBIE
peaknmuu Ha  aNbJEeTW/bl, KpaxMal, YKCYCHYI0 KHUCIIOTY;
JIeHaTypanuss OENKOB TMpH HAarpeBaHWH, I[[BETHBIC pPEaKIUH
OeNKOB; TPOBOJUTH pEAKIWH HOHHOTO OOMEHa, ONpEelNsiTh
cpelly BOJHBIX PacTBOPOB, KAYECTBEHHBIC PEAKIMH Ha CYJbdar-,
Kap6OHaT' n XJIOpUIAHUOHBI, Ha KAaTHOH aMMOHHA; PpC€uIaTb
SKCIIEpUMEHTANbHBIE 3aaud 0o Temam "'Meramisl" U
"Hemeramnbl") B COOTBETCTBHM C MPABWIAMH TEXHHUKH
0e30MacHOCTH TIPU OOpAIlleHNH C BEIIECTBAMHU U JIAOOPATOPHBIM
o0opynoBaHUEM; TPEACTaBISATh  PE3yNbTaThl  XUMHYECKOTO
9KCIIEpUMEHTa B (OpME 3alHMCH ypPaBHEHUI COOTBETCTBYIOILMX
peakiuii W (QOPMYJIMpPOBATh BBIBOJABI HAa OCHOBE OTHX
PE3YIbTATOB; -yMETh CAMOCTOSITEIBHO IJIAHUPOBATh U MPOBOJIUTH
XUMHAYECKHH SKCHEPUMEHT (TOJlyYeHHEe W H3YYEHHE CBOWCTB
HCOPraHUYCCKUX U OpPraHuYCCKHUX BCHICCTB, Ka4YCCTBCHHBLIC
peaxun YTJIEBOIOPOJIOB Pa3IMYHBIX KJIaCCOB u
KHCJIOPOJICOACP)KAIIMX ~ OPraHMYECKHX  BEIIECTB, peEIlIeHHE
9KCTIEPUMEHTAJILHBIX 33/1a4 TI0 PaclO3HABAHUIO HEOPTaHUYECKUX
Y OpPraHUYECKHX BEUIECTB) C COOIOIEHUEM IpaBHI 0€30MacHOTO
oOpamieHusi ¢ BeUIeCTBAMH U J1a0OPaTOPHBIM 00OpyIOBaHUEM,
dopMynupoBaTh LENM  UCCIENOBAHUS, IPENOCTaBIATh B
pasnu4HOM (hopMe pe3yNbTaThl SKCIIEPUMEHTa, aHAITM3UPOBATh U
OIIEHMBATH MX JOCTOBEPHOCTH;

- c(opMHUPOBaTH MPEACTABICHUS: O XUMUYECKOW COCTaBISIOIEH
€CTEeCTBEHHOHAYYHOH KapTWHBI MHUpPA, PO XMMHW B TIO3HAHUU
SBIIEHUI TIPUPONbI, B (DOPMUPOBAHUHM MBIIUIICHUS W KyJIbTYPHI
JMYHOCTH, €€ PYHKIHOHAIBHON IrpaMOTHOCTH, HEOOXOJUMOM IS
pelleHys NPaKTHYECKUX 3a7ad U KOJOTHYECKH 00OCHOBAHHOTO




OTHOIIICHUSI K CBOEMY 3JIOPOBBIO U TMPHUPOJHOW Cpene; - YMETh
COOJTIOIaTh TIPaBHJIA SKOJOTHICCKH MEISCO00Pa3HOTO MOBEACHUS
B OBITY W TPYIOBOH IESATENFHOCTH B IENIAX COXPAHEHHUS CBOETO
3IOPOBBSl W OKPYXKAWIIEH MNPHUPOTHOW CPENbl; YYUTHIBATH
OTIaCHOCTh BO3MIEHCTBHS Ha JKMBBIC OPTaHU3MBI OIpPEIeTICHHBIX
BEIIECTB, MOHUMAsl CMBICH MTOKA3aTeNs MPEIeTbHON TOMyCTHMOit
KOHIICHTPAIVH;

- yYMeTh MPOTHO3MPOBATh, AHAJIM3UPOBAThH W OICHUBATH C
MO3ULMHI YKOJIOTMYECKOM O€30IaCHOCTH MOCJIEACTBHS OBITOBOM U

HpOI/ISBOHCTBCHHOﬁ JCATCIIBHOCTH  4YCJIOBCKA, CBSI3aHHOM C

nepepa60TK0171 BEHICCTB; UCIOJIB30BATh IMOJYYCHHBIC 3HAHUA IS
IIPUHATHA
CBA3aHHBIX C

TPaMOTHBIX pemIeHHH MpobdjeM B
XUMUEH;

CUTYyalusIX,
OIIAaCHOCTH
BO3JCHCTBHS Ha >KUBEHIC OpraHu3Mbl ONPEACICHHBIX BCUICCTB,

YMETbL OCO3HABATh

MOHMMAs  CMBICI  [OKa3arelss MNpEeAeNbHON  JOIyCTUMOM

KOHILIEHTPALMHY, U HOSCHATH HA IPUMEPaxX CII0cOObl YMEHbBILICHHUS
U TPeNOTBPALICHHUs HMX BPEAHOTO BO3ACHCTBHUA HAa OPIraHU3M
YeoBeKa.

OO6mue
B wactu TpyAOBOI'0 BOCIHTAaHHUA: - TOTOBHOCTH K Tpyay, OrneHka «OTJIHYHOY. 32
OCO3HAHHUEC HECHHOCTHU MacCTepCTBa, TPYI[OJ'II-O6I/IC; - FH}’60KOC U TIOJIHOE OBJIAJICHIE
TOTOBHOCTb K aKTUBHOW JEATEIHLHOCTH T€XHOJIOTUUYECKOW U coJiepsKaHueEM y‘Ie6HOFO
COLMAILHOM HaIIpaBJICHHOCTH, CITOCOOHOCTH
Mmart€pualia, B KOTOpOM
WHUIOWHNPOBATh, IIaHUPOBATh u CaMOCTOATCIIBHO

BBITIOJHATE TaKyIO JIEATEIBHOCTD; - UHTEPEC K Pa3IMIHbIM
chepam mpodeccruoHaNbHON nesTenbHOCTH, OBNazcHHe
YHHBEPCATHHBIMU YIeOHBIMH [I03HABATEILHBIMHI
JEeHCTBUSIMHU: a) 0a3oBbIe JIOTHYECKHE JICHCTBUS: -
CaMOCTOSITENIEHO ~ (hOPMYITHpOBaTH H  aKTyaJIM3HPOBAThH
npobiiemMy, paccmaTpuBath ee BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIM TNMPU3HAK WJIA OCHOBAHHS
JUISE  cpaBHEHUSs, Kiaccuukamuu u  0000meHus; -
OTIPEICIIATh IENU JeATSIHOCTH, 3aJaBaTh MapaMeTpbl H
KPUTEPUN UX JOCTUKCHHS; - BBISBISITH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBJICHUSX; - BHOCHTH
KOPPEKTUBBI B JCSITEIBHOCTh, OIICHUBATh COOTBETCTBHE
pe3yJbTaTOB  IEJISM, OICHUBATh PUCKH  ITOCICACTBHIM
eI TEIILHOCTH;

00yyaromuiicss OpueHTHPYeTCs,
MOHSITUIHBIM aIIapaToM,
aKI[EHTOJIOTUYECKUM U
opdosHIEeCKIM MUHUMYMAaMH,
3a yMEHUE HaXOAHUTh U
HCIIOJIK30BaTh HH(POPMAIIHIO.
Ouenka «xopomo». Ecin
00yYaroImuics MOJIHO OCBOMII
yueOHBII MaTepuall, Biajieer
MOHSITHIHBIM aIapaToM,
aKI[EHTOJIOTUYECKUM U
ophodnIYeCKUM MUHUMYMAaMHU,




- pa3BUBAaTh KPEAaTUBHOE MBIIUICHHE TPH PEIICHUU
KU3HEHHbIX Tpo0ieM ©) 0a30Bble HCCIIEAOBATEIBCKUE
JCUCTBHSA: - BIaeTh HABBIKAMU Y4€OHO-HUCCIIEI0BATEIECKON
U IPOCKTHOM JEATEIbHOCTH, HABBIKAMU DPa3pEILICHUS
npoOyieM; - BBIABIATH NPHYMHHO-CICICTBEHHBIC CBS3U U
AKTYAJIM3UPOBATH 3aaavy, BbIABHUI'ATh TUIoTE3y cC
pelIeHus, HaXOAUTh apPIYMEHTHI [UIs I0KAa3aTeIbCTBA CBOMX
YTBEPKJICHHM, 3a7aBaTh I1ApaMETPbl U KPUTEPUU PELLICHNUS,
- QHAIM3MPOBATh MOJYYCHHbIE B XOJE DELICHUS 3aJadu
pPE3yibTaThbl, KPUTUYCCKU OLCHHUBATH HX IOOCTOBCPHOCTD,
HPOTHO3UPOBATh W3MEHEHHE B HOBBIX YCJIOBHUSX; - YMETh
MNEPCHOCUTHh 3HAHUA B IO3HABATCIIbBHYIO M IMPAKTUYCCKYIO
00JIaCTH KHM3HEAEATENBHOCTH; - YMETh WHTETPUPOBATH
S3HAHUA M3 PAa3HBIX MPCAMCTHBIX O6HaCTeﬁ; - BBIJIBUI'aThb
HOBBIE MWJEH, TMpe/ularaTb OpPHTHHAJBHBIC IIOIXOABI U
pemieHus; -  CIOCOOHOCTh WX  HWCIOJB30BaHUS B
IIO3HABATEIBHOW M COLMABHOMN MTPAKTUKE

B  oOmactu  1EHHOCTM  HAay4HOTO  MO3HAHUS: -
c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOIIECTBEHHOM
NpaKkTHKH,  OCHOBAaHHOTO  Ha  JMaiore  KyJbTyp,
CIIOCOOCTBYIOIIETO  OCO3HAHUIO  CBOEr0  MecTa B
HOJHKYJIBTYPHOM MHUDE; - COBEPILICHCTBOBAHHE SI3BIKOBOM U
YUTATEIbCKOM KYyJIBTYpPbl KaK CpEICTBAa B3aMMOJCHCTBHS
MEXy JIOAbMU M TMO3HAHUS MHpPA; - OCO3HAHUE LIEHHOCTH
Hay‘-IHOI\/’I ACATCIIbHOCTH, T'OTOBHOCTBH OCYHICCTBJIATH
OPOEKTHY0O M HCCIENOBAaTEIbCKYI0  JESTEIbHOCTh
MHAMBUAYaAJIbHO U B rpymnne; OBiageHNue YHUBEPCATbHBIMU
y4yeOHbIMM I03HABAaTEIbHBIMHU JeHiCTBUAMU: B) paboTa C

uHopmarnuen: -  BIaAE€Th  HaBBIKAMHU  TOJIYYCHHS
uH(bOopMaIuu u3 HWCTOYHHUKOB pa3HbIX THIIOB,
CaMOCTOSITEIIBHO OCYILECTBIIATh TOUCK, aHanus,
CUCTEeMATH3allMI0 W  UHTEpIpeTanuio  HHPOpMaIH

pPa3IUYHBIX BUJOB M (OpPM IMpenCTaBICHHs; - CO3/1aBaTh
TEKCThl B pa3IMuYHBIX (opMmaTrax C y4eTOM Ha3HAuYEHUs
uHpOpMallUM W LENeBOM  ayAWTOpPHH,  BbIOMpas
ONTUMAJIBHYI0 (DOpPMY MPEICTABIECHUS U BU3yaJU3alLUU;

OLIEHUBATh JIOCTOBEPHOCTD, JJETUTUMHOCTh HH(pOpMAIIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM; -
HCII0JIb30BaTh CpeIcTBa UH(POPMAIIMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTUI B pelieHun
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX U OpPraHM3alMOHHBIX
3a/a4 ¢ COOII0JIeHNeM TPeOOBAaHMI 3PTOHOMUKH, TEXHUKH
0€301M1aCHOCTH, TUTHEHBI, pecypcocOepexeHusi, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacCHOCTH;

BIAJIETh  HABBIKAMU  DPACIIO3HABaHWA U 3allUTHI
nHpopmaruu, nHGOPMAITMOHHONW 0€30MTaCHOCTH JINYHOCTH;
FOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOONpENEICHUIO;  -OBJIAZICHHME  HaBbIKAMH  y4eOHO-
HCCIIEN0BATEIBCKOM, IIPOEKTHOMN u COLIMAJIbHOU
JIeATEIbHOCTH; OBnanenue YHUBEPCAIbHBIMHU
KOMMYHHUKAaTHUBHBIMH  JCWCTBUSIMH:  0)  COBMECTHas

OpPUEHTUPYETCS B U3yUYECHHOM
Marepuale, FpaMOTHO MU3JIaraet
OTBET, HO B €r0 (JopMe UMEIOTCS
OTJIelIbHbIE HETOYHOCTH.

OreHka «y/10BJIETBOPUTEILHOY.
Ecnm oOydarommiics
0OHapyXUBaeT 3HAHUS U
MOHMMaHHE TOJI0KEHHOTO
yueOHOro Marepuaia,
MOHATUIHOTO armapara,
aKI[EHTOJIOTUYECKOTO U
opdo31MHMIecKoro MUHUMYMOB, HO
U3JIaraeT uxX HEemoJHO,
HEMOoCIEeI0BaTENbHO, J0MYyCKaeT
HETOYHOCTH B OTpeACIICHUU
MOHSTHIA, HE YMEET JI0Ka3aTeIbHO
000CHOBATh CBOM CYKJICHUS.
Ornenka
«HeY/10BJIeTBOPUTEIbLHO». Ecin
00yyJaronuncs UMeeT
pa3po3HEeHHbIE, 0ECCUCTEMHbIE
3HAHUS, HE YMEET BBIICISTh
IJIaBHOE M BTOPOCTENEHHOE,
JIOTTYCKaeT OLITUOKHU B
OTIpENIeICHUH TIOHSITHH, HCKaXKaeT
WX CMBICI, O€CTIOPSI0YHO U
HEYBEPEHHO M3JIaraeT MaTepuall.




JIeATEIbHOCTD:

[IOHMMATh U HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHOU U
MHAUBUAYAIbHON paboThl; - MPUHUMATD II€JIM COBMECTHOM
JESTEIbHOCTH,  OPraHM30BBIBATH M KOOPAUHUPOBATH
JICHCTBUS TIO €€ JIOCTUKEHHUIO: COCTABIIATH IUIAH JIEUCTBUH,
pacnpenensiTtb poJid C YYEeTOM MHEHMM YYaCTHHKOB
oOcyxJnaTh  pe3yiabTaTbl ~ COBMECTHOM  PalOThI;
KOOpJAMHUPOBaTb U BBIIOJHATH pabOTy B  YCIOBHSX
peanbHOro, BUPTYaAJIBHOTO u KOMOMHHPOBAHHOTO
B3alMO/JICICTBUS; - OCYILIECTBIISAThH IIO3UTUBHOE
CTpPaTerMyecKoe IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
NPOSIBIISATh ~ TBOPYECTBO W BOOOpaxkeHWe,  OBIThH
WHULHAATABHBIM Osnanenue YHUBEPCAIbHBIMU
PEeryISITUBHBIMU JIEHCTBUSMU: T) MPUHATHE CEOS U IPYrux
JIOJIEN: - IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX JOACH
IpU aHAJINW3E pPE3yJIbTaTOB JAEATEIbHOCTU; - IPU3HABATh
CBOE MPaBO U MPaBO APYTHX JIOACH Ha OLIUOKH; - pAa3BUBATh
CIIOCOOHOCTh IOHUMATh MUP C MO3ULMU JPYTOr0 YEJIOBEKA;
B obnactu 3KOJIOTUYECKOTO BOCIIUTAHUS: -
c(OpMUPOBAHHOCTh 3KOJOTUYECKON KYJIBTYpbI, IOHUMaHHUE
BIIMSHUS  COLMAJIBbHO-DKOHOMHMYECKUX  IPOIECCOB  Ha
COCTOSIHHE MPUPOJAHON W COLMAIBHOM CpeJllbl, OCO3HAHUE
NI00AaNbHOTO  XapakTepa OJKOJIOTHYECKUX mpobiem; -
IJIJAHUPOBAHUE U OCYLIECTBIICHUE JICUCTBUM B OKPYKAIOILIEH
Cpelle Ha OCHOBE 3HAaHMs LEJIEH YCTOWYMBOIO pa3BUTHS

YEeJI0BEYECTBA; AKTUBHOE HETIPUATHE JICHCTBHIA,
IPUHOCAIIMX BPEI OKpYXKarolled cpene; - yMEHHUE
IMPOrHO3UPOBATH HC6J'IaFOHpI/I$ITHI)Ie OKOJIOTUYECKHUE
MIOCJIEICTBUS IPEANPUHUMAEMBIX JEUCTBUH,

IpeloTBpallaTh UX;

- pacliupC€HUC OIblTa ACATCIBHOCTH 9KOJIOTHYEeCKOM

HANPaBIIEHHOCTH; - OBNAJCHHE HaBbIKAMU  y4eOHO-
HCCIIEIOBATEIIHLCKOM, MIPOEKTHOMN " COLIMAIbHON
JIeITEeIILHOCTH,
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I11. PACOPEJEJIEHUE ONEHUBAHUSA PE3YJIBTATOB OBYUEHUSA U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 110 DJJEMEHTAM 3AHU 1 YMEHUIA

Konanl
Conep:xanue Kypca DopMa KOHTPOJIS pe3yabTaToB
OCBOCHHS
Texkyuuii KOHTPOJIb
Paznen 1. OcHOBBI CTPOEHUSA BellecTBa
Tema 1.1 Xumus — Hayka 0 BeliecTBax Y CTHBIN OTBET; penieHue OK 01
MPAKTUYECKUX 3a1a4
Tema 1.2 Ilepnoauyeckmii 3aKoH M Tadauua | YCTHBIH OTBET; PEIICHUE OK 01, OK 02
J.U. Menaeneesa IPAKTHYECKHX 3a/1a4
Pa3nen 2. XumMuyeckune peakuuu
Tema 2.1 TunbI XHMHYECKHX pPeaKIMii pelIeHre MPAKTUYECKUX OK 01
3a7a4
Tema 2.2 DiIeKTPOIHTHYECKAS AHCCOLMALMS U | PEIICHUE MPAKTHIECKUX OK 01
HOHHBbI 00MeH 3a71a4; BBITTOJHEHUE
TECTOBBIX 3aJaHUI
Pa3nen 3. CTpoeHue 1 cBOiicTBA HEOPTaHUYECKUX BeIECTB
Tema 3.1 Kaaccndukanusi, Homenkaarypa u | Kourposs npu pabore B OK 01, OK 02
CTPOCHUEC HEOPraHNIECCKUX BEIECTB rapax; pelieHue
MIPAKTUYECKUX 3a/0aY;
Tema 3.2 ®u3MKOXHMHYECKHE CBOMCTBA | YCTHBIN OTBET; PEILICHUE OK 01, OK 02
HEOPraHN4YeCKMUX BCIIECTB MNpaKTUYCCKUX 3aJa4
Tema 3.3 IIpou3BOACTBO HEOPTAHUYECKHUX Y CTHBIN OTBET; peLIeHUE OK 01, OK 02
BellleCTB. 3HAYeHMe U PUMeHeHue B ObITY U CUTYaIMOHHBIX 3a/1a4
Ha NMPOM3BOJCTBE
Pa3nen 4. CTpoenue U cBOiicTBa OPraHUYeCKNX BellleCTB
Tema 4.1 Knaccudukauus, crpoeHue u BrinosiHeHUE TECTOBBIX OK 01
HOMEHKJIATYPa OPraHu4ecKuX BelecTB 3a1aHui
Tema 4.2 CaoiicTBa OpraHM4ecKux | YCTHBIN OTBET; pELICHUE OK 01, OK 02
CoOeIHHEHHH CUTYallMOHHBIX 3a/1a4
Tema 4.3 Opranndeckue BelecTBa B | YCTHBIN OTBET; OK 01, OK 02
KU3HECACATCIABHOCT 71 YECJ0BCKA. | BRITIOJTHEHUE TECTOBBIX

HpOI/l3B0)]CTBO U IMIPUMECHEHHUE OPraHuICCKUX
BE€IIECCTB B NIPOMBIIIJICHHOCTH

3aJIaHUN

Pa3nen 5. Kunernueckue u TEPMOAUHAMHUYICCKUE 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHUYECKUX

peakumii

Tema 5.1 Kuneruyeckue 3aKOHOMEPHOCTH | YCTHBIN OTBET; PEILICHUE OK 01, OK 02
NMPOTEKAHNs XUMHYECKUX peakumnii NPAKTUYECKHX 3a71a4
Tema 5.2 Tepmoaunamu4eck ue | Konrpomus npu padore B OK 01, OK 02
3aKOHOMEPHOCTH MNPOTCKAHUA XUMHYECCKHUX napax; peleHue
peaxuuii. PaABHOBecHe XUMHYECKHX PeaKIMii NPaKTHYECKUX 33714

BBITIOJIHEHUE TECTOBBIX

3aJaHuN

Pa3nen 6. lucnepcHble CHCTEMBI

Tema 6.1 lucnepcHble cucTeMbl M (akTopbl | BEIIOIHEHNE TECTOBBIX OK 01, OK 02,
HUX YCTOMYMBOCTH 3a1aHui OK 07

Pasnes 7. KauecTBeHHBIE peakiiuyu 00HApPYKeHUSI HEOPTAaHNYECKUX U OPraHMYecKHX BellecTB
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Tema 7.1 OOHapyxkeHHe HeOPraHHYeCKUX
KATHOHOB U AaHMOHOB

VY CTHBIN OTBET; peleHne OK 01, OK 02

MPAKTUYCCKHUX 3a1a4

Tema 7.2 OOHapy:keHHMe OpPraHHYeCKHX
BellleCTB OTIeJbHBIX KJIACCOB c

HCIOJIB30BAHUEM KAYCCTBCHHBIX peammﬁ

VYCTHBIN OTBET; penieHue OK 01, OK 02

MPAaKTUYCCKHUX 3a1a4d

IMpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/lePKAHUE (COAEePKAHNE MPUKJIATHOTO MOTYJINA)

Pa3znen 8. Xumus B ObITY U IPOU3B

O0/ICTBEHHOM JeTeJILHOCTH YeJI0BeKa

Tema 8.1 Xumus B ObITY 1 IPOU3BOACTBEHHOM OK 01, OK 02,
JeATeJILHOCTH YeI0BeKa OK 04, OK 07
Paznen 9.1. UccienoBanue 1 XHMHYECKHH aHAIN3 00beKTOB 0HOChephl
Tema 9.1.1 OcHoBBI 1a00PaTOPHOIi NPAKTUKHU | YCTHBIN OTBET; PEIICHUE OK 01
B Ipo¢eCCHOHAJIBHBI X J1A00PaATOPHUAX IPAKTUYECKMX 3a/1a4
Tema 9.1.2 Xumudeckuii aHajau3 Npod BObI Y CTHBIN OTBET; penieHue OK 01, OK 02,
IPAKTHYECKMX 3a1a4 OK 07
Tema 9.1.3 XumuyecKnii KOHTPOJIb Ka4yecTBa | YCTHBIN OTBET; PEIICHUE OK 01, OK 02,
NPOAYKTOB MUTAHUA IPAKTUYECKMX 3a/1a4 OK 07
Tema 9.1.4 Xumudeckuii aHaau3 npod No4YBbI | PEIICHUE MPAKTUYECKUX OK 01, OK 02,
3a7a4 OK 07
Tema 915 HccaenoBanue 00bekTOB | BEINTOJIHEHNE TECTOBBIX OK 01, OK 02,
ouocdepsnl 3amaHuit OK 04, OK 07
Pa3nen 9.2 UccienoBanue 1 XUMMHYECKUH aHAJIN3 00bEKTOB TeXHOC(epbI
Tema 9.2.1 OcHoBBI 1200PaTOPHOIl NPAKTHUKHU | YCTHBIN OTBET; PEIICHUE OK 01
B HpO(l)eCCI/IOHaJIbHLIX naﬁopaTopnﬂx MIPaKTUYCCKUX 3a7a4
Tema 9.2.2 XuMu4ecKuii aHAIU3 TEXHUYECKUH | YCTHBIN OTBET; pEIICHUE OK 01, OK 02,
BOBI IPAKTHYECKMX 337124 OK 07
Tema 9.2.3 XuMuYecKHil aHAJIN3 BO3AyXa BrinonHeHne TeCTOBBIX OK 01, OK 02,
3aJJaHui OK 07
Tema 9.2.4 Xumudeckuii aHaau3 npood Pemenue npaktuueckux OK 01, OK 02,
MATEPHAJIOB CTPOUTEIHLHOPECTABPANMOHHOI 3aja4 OK 07
JAesITeTLHOCTH U AU3aiiHa
Tema 9.2.5 UccnenoBanue 00beKTOB Y CTHBIN OTBET; peLIEHUE
TexHochepbI MPAKTUYECKUX 3a70a4
IIpoMe:KyTOYHBIN KOHTPOIb
IK3aMeH VY CTHBIN OTBET; peuIeHne OK 01, OK 02,
MPAaKTUYECKUX 3a]a4 OK 04, OK 07
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IV. METOAUWYECKHWE MATEPUAJIBI JIJIsI ONEHKW 3HAHWUM, YMEHUI

4.1. OneHOYHbIE CPEACTBA, IPUMEHsIeMble J1JI5l TEKYLIero KOHTPOJIs.
IIpumepbl npakTHYECKUX (CHTYAIIHOHHBIX) 32124

1. U3 mapo-crepxueBOro Habopa cMOAEINPOBaTh MojieKyny metana CH4.
2. CoctaBuTh (hOPMYIIBI:
2,2-MTUXJIOpIICHTaH 2-MeTWII-3,3-IUA TN TaH

3-MeTi-4-3TUI0KTaH 3,3-1uMeTHIIIeHTad

3. Ha3Batb yrieBoaopoabl:

CH3-(|IH-(|IH-CH3 2)CH3-CH,-CH,-CH3
CH; CH;
CH;3-CH - CH - CH - CH -CH3 CH3-CH- CH2-CH-CH3
Chy Oy g iy Gy o,

4. CoctaBuTh GOpMyIBL: 2,3-TUMETHITICHTaH |-X10p-2-MeTunoyTan 2,2,4,4-TeTpaMeTHIINIEHTaH
2,4-numeTnn-3->TUAIEHTaH

5.Ha3BaTh yrieBoaopo/s:

CH, fHJ

| —c—
H,C — CH,—C— CH,— CH,— CH, H,C CI CH,
|
cH, CH,
H CH,
I I H}C—CHz_CH—CHz_‘CHZ—CHJ
CH,— C— CH,— CH —CH, ]
| CH,

l
CH;, CH,

6. BerarcnnTe OTHOCHTENBHYIO MOJIEKYIISIPHYIO Maccy KapOoHaTa KaibIIHs,
cynbdaTa Maraus, HUTparta cepedpa, CEpHON KHCIOTHI, 030Ha, ¢ocdaTa
KaJIbLUS, TUAPOKCUIA MEJIU, XJIOpU 1A HATPUS

7. HpI/IBC,Z[I/ITC Ha3BaHNUA AJIKHHOB
1)CH=C-CH-CH,-CH, - CHs 2)CH3-CH,-C=CH

|
CH;

8. M3obpazute cTpyKTypHBIE (HOPMYJIBI
1) 2-mMeTmineHTaHa
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2) 2-MmeTunOyTeH-2
3) 6yTuH-2

IIpuMepsbl TeCTOBBIX 3a1aHU I

. Kakas xummnueckas cBsizb B Mosekyine NH3?
a) MIOHHAs

0) MeTayInm4eckas

B) KOBaJICHTHAs MOJIIpHast

I') KOBaJEHTHas HENoJIsipHast

. BenecTBa ¢ KOBaJIGHTHOUM HEMOJISIPHOM CBA3BIO:
a) HCI

0)F

B) H,S

r) HF

. [onoxxurenpbHO 3apsKEeHHBIE HOHBI HOCST Ha3BaHUE:
a) KaTHOHBI

0) aHHOHBI

B) IPOTOHBI

T') SIEKTPOHBI

. CnoxHbIe BEIIECTBA, KOTOPHIE COCTOAT U3 aTOMOB METAJIOB M TUAPOKCOTPYIIT, HA3BIBAIOT:
a) KUCTIOTHI

0) conu

B) OCHOBaHUS

T') OKCHJIBI

. CIlo’xHBIE BEIIECTBA, KOTOPHIE COCTOSAT U3 aTOMOB BOJOPOJIa M KUCIIOTHBIX OCTaTKOB, HA3BIBAOT:
a) KUCTIOTHI

0) conu

B) OKCH/IBI

I') OCHOBaHHUS

. DnexTpoHHas popMyia aToMa HaTpUS:
a) 1s2 252 2p2

0) 152 2s2 2p6 3s2 3p4

B)1S2 252 2p6 351

r)1s2 252 2p6 352 3p5

. Uemy paBHO umcio opourtaieii Ha f-nmogypoBHe?
a)l
6) 3
B) 5
r)/

. UeM OTIMYAIOTCS aTOMBI U30TOIIOB OJHOT'O sJeMeHTa?

14



a) YUCJIOM IIPOTOHOB
0) YKCIOM HEUTPOHOB
B) YHCJIOM JIEKTPOHOB
T) 3apsA0M szpa

9. Kakyto obmyro popmyiry umeeT oCHOBaHHE?

10.

11.

12.

13.

14.

a) Me(OH),
0) Ha(Ac)

B) Om Oy

r) Mey (Ac)y

Kaxkoii u3 kuciaor COOTBETCTBYET Ha3BaHHUE «KCCPHUCTAA KHCJIoTa»?
a) HzS
6) H,S,05
B) HoSO3
F) HzSO4

DTOpP — ATO CaMBbIid:
a) aKTUBHBIA HEMETAJLT
0) MPOYHBIN AITEMEHT
B) CHJIBHBIN OKHCIIUTEIb
T) AIEKTPOOTPHUIATENbHBINA AIIEMEHT

Y CTaHOBHUTE COOTBETCTBUE MEXK]IY BUJIOM XUMUYECKOH CBSI3U U BEIICCTBOM.
1)Uonnas A) Zn

2)KoBayeHTHast b) NaCl

3)Bonopoanas B) NH;

4)Meramnuueckas 1) CHy

VY cTaHOBHTE COOTBETCTBUE MEXK/TY XUMUUYECKHM 3JIEMEHTOM U €r0 CTEIICHbIO OKUCIICHUS
1)Kucnopon A 17

2)Xnop B)2"

3)unk B) I’

4)Hatpuii 2

BriOepure HECKOIBKO BapuaHTOB 0TBeTa. B 00pa3oBaHMU XUMHUECKON CBSI3U MOTYT

y4acTBOBATb. ..

a) HCCHapeHHBIC QJICKTPOHBI aTOMa

0) CnapeHHBIE JIEKTPOHBI aTOMa
B) BakaHnTHas opOuTab
T) DJIEKTPOHBI U TPOTOHBI

15.

YcTaHOBHUTE COOTBETCTBUE MEXKIY KJIACCOM HEOPTraHUUECKUX COCIMHEHUM U TPUMEPOM

HCOPraHNYCCKOI'0 BCUICCTBA

16.

17.

1)Okcun A) H,SOq
2) Conb b) NaCl

3) Kucnora B) Na,O

4) Ocuoanne I') Ca (OH),

MeTaH UMeeT TeOMETPUIECKYIO PopMY:

O6myro popmyny CnH2n+2 umeeT kiacc:
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18. O6mas GopmMya roMoJIOTOB aJTKaIUCHOB:

19. Ipu xako# peakuu MOJIy4arT Kayayku?
a) TUJIPOTeHU3AIIN
0) mosiMMepu3auu
B) U30MEPHU3AINH
T') MOJIMKOHJICHCAIIUH
20. Kakue peakiuu HanboJsiee XapaKTepHbI Il aIKAaHOB?
a) oOMeHa
0) npucoeAMHEHUS +
B) 3aMeIIEeHUs
) IeruApaTauu

21. ®opmyre COeIMHEHUSI COOTBETCTBYET Ha3BaHHUE:

G o
H-C—C=C—CH—CH,
CH; cl

a) 2-MeTHII-6-XJIOpreKcaHo-5

0) 5-meTun-1-xmoprekcuH-3-0J1-2

B) 2-THAPOKCH-S-METHII-1-XTOpPreKCHH-3
') 2-THAPOKCH-5-METHII-1-XJTOpreKCHH-3

22. YKaxuTe Kiacc yrieBoJI0poJIoB, KOTOPOMY He CBOMCTBEHHA peaKIMsl MPUCOETUHEHUS
a) AnkaHs +
0) Lluknoankanbl
B) AJIKHHBI
) ApeHsl
1) ATKEHbI

4.2. OneHouHnble cpeacrea, NpUMEHsAEMbIEC NJIsA leOMe)KyTO‘-IHOﬁ arrecralnmm 1mo UuToramM

H3YYCHUA TUCHUIITTHHBI

BOITPOCHI
JJISl HOATOTOBKHU K HTOTOBOMY KOHTPOJIIO

1. Texnuka 0€30NMaCHOCTH B XHMHYECKOU J1a00paTOPHUH.
2. 3aKOH COXpaHEHHS MacChl BEIICCTB.
3. AtoMm — cnoxHas yactuna. CocTaB aTOMHOTO sipa. DJIEKTPOHHAS 000JI0YKa aTOMOB.

4. Ileproanueckas TabIMIIA XUMUYECKUX 3JIEMEHTOB — rpad)ndeckoe 0TOOpaKkeHUE MEPHOIUIESCKOT0

3aKOHa.
5. OKUCTUTEIBHO-BOCCTAHOBUTEIIHHBIE PEAKIINH.

6. X¥MU1ecKne HCTOYHUKHU TOKa. DIEKTPOJIN3 PACIUIABOB M BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB.
7. Kitaccudukanus opraHn4ecKux COeAHMHEHHH.

8. F'omoutornyeckuii psn akaHoB. XUMUYECKHE CBOMCTBA aJIKaHOB.

9. [lukIT0aNKaHBI.

10. 'oMOJIOTHYECKUI PsIIT aTTKEHOB.

11. Ankanuensl. OCHOBHBIE IOHSTHS XUMHUH BEICOKOMOJIEKYJISIPHBIX COEMHEHHH.

12. T'oMOJIOTHYECKUIA PsII ATKHHOB
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13. 'oMoIOTHYECKHiA Psiji APCHOB.
14. CtpoeHnre u KiaacCUPUKAINS CITHPTOB
15. l'oMomoru4eckuii psiji aIbJIETHI0B U KETOHOB.

DK3aMeH MPOBOAMUTCA B YCTHOH (hopMe ¢ HCIONb30BaHHEM KOMIUIEKTa OmieroB. OauH
OWJIeT BKIIIOYACT TeopeTHueckuit 010k (2 Bompoca) u npaktuueckuid 0iok (1 3amanue). buneTs
UMEIOT OJIMHAKOBOE 4YHCJIO BOINPOCOB. OK3aMEHATOpY MPEIOCTaBiIseTCsl MpPaBO 3a]aBaTh
00y4aromuMCs JTOTIOTHUTENIbHBIC M YTOUHSIOIINE BOIPOCHI 110 OUIIETY.

Oo0pa3sen Ixk3aMeHAIIMOHHOT0 OUJIeTa

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPESIKIACHUE
BbICILIEr0 00pa30BaHUs
«OMcKkuii rocyapcTBeHHbIN arpapHbiii yauBepcuteT uM. [1LA. Cronbinuna

YHUBEPCUTETCKHUI KOJUIECHK arpoOu3Heca
YT1Bepxkaaro:

IpeaceaTeslb METOIMYECKOIO COBETA
M.B. UBanunkas

3K3AMEHAIIMOHHBIN BUJIET Ne 1

00/1.11 Xumus
(criermanbHOCTH 36.02.01 Berepunapus)

1. TexHuka 6€30MMaCHOCTH B XUMHYECKOH TabopaTropuu.
2. 'omonoruveckuii psi aTKaHOB. XMMHYECKHE CBOMCTBA alTKaHOB.
3. IIpuBenuTe Ha3BaHUS ATTKUHOB

1)CH=C-CH-CH>-CH; - CH3 2)CH;3-CH,-C=CH

|
CHs

OIIO6pCHO Ha 3aCCaHUH MCTOANYCCKOI'0 COBETA, IMPOTOKOJI Ne oT TI.
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V. IIOKA3ATEJIX OHEHKMU PE3YJIbTATOB OCBOEHUA JTUCIUITJIMHBI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeHIu i

Onenka

KpuTepnn OICHUBaAHUA 110 BUAAM paﬁoT

TECTUPOBaHUE nmpo4yue BUAbI paﬁ()T o TMCHMUIIJIMHE

(mpoueHT
NPaBUJIbHBIX
OTBETOB)

Bricokuii

O1inyHo

90-100%

OO6yyaromuiicst r1yo0KO ¥ MPOYHO YCBOUII
TEOPETUYECKHUM U OCBOUJI MPAKTUYECKUI
maTepuai. Jlaet Joru4HbIe U rPaMOTHbBIE
OTBETHI. /leMOHCTpUpYyeT 3HaHHE HE TOJIbKO
OCHOBHOT0, HO U JIONIOJIHUTEIBHOTO
MaTepuana, ObICTpO OPUEHTHUPYETCS, OTBEYast
Ha JIOTIOJIHUTENbHBIE BOMTPOCHL. CBOOOTHO
CIPABIISETCS C MOCTABJICHHBIMU 3a]auaMH,
apryMEHTHPOBAHO U BEPHO OOOCHOBBIBAET
NPUHSTHIE PEIICHHUS.

[ToBbIIIIEHHBIH

Xopoltiio

70-89%

OOyuarouuiics TBEpA0 3HACT IPOrPaMMHBII
MaTepHal, FPaMOTHO U 10 CYIIECTBY U3Jaract
ero. He nmomyckaer cylecTBEHHbIX
HETOYHOCTEH IPU OTBETAX HA BOIPOCHI,
MpaBHUJIbHO NPUMCHACT TCOPETHICCKUC
IIOJIO’KEHUS IIPU PEILIEHUH TIPAKTUUECKUX
3a/1a4, BJIaJIcET HaBbIKaMU U IpUEMaMH UX
BBITOJTHEHMUS.

bazosriit

VYnosuer
BOPHUTE

BHO

50-69%

OO6yyaromuiicss JEMOHCTPUPYET 3HAHUSI TOJIBKO
OCHOBHOT'O MaTepuasa, HO He YCBOWJI €ro
JIETAJIH, UCTIBITHIBAET 3aTPYIHECHUS TIPU
pelIeHu TpaKTUYECKUX 3a1ad. B oTBeTax Ha
TOCTaBJIEHHBIE BOMPOCHI JOMTYCKAET
HETOYHOCTH. [/[aeT onpeneneHust NOHATUH,
Heuckaxaroume ux cMmbica. Hapymaer
MOCJIEI0BATEIbHOCTh U3JIOKEHUS
MPOrpaMMHOI'0 MaTepuaia.

He

chopmupoBana

Heynosn
€TBOPUTE

JJBHO

0-49%

OO0yuaromuiicst He 3HAET, HE BBIMOJTHSCT WUITH
HEIPABWIBHO BBIITOJHSET OOJIBIIYIO YacTh
yaeOHoro Marepuana. Jlomyckaer ommOku B
(hopMyIIHpOBKE ONpeAeTIeHUH, HCKAKAIOIIUE
UX CMBICII, OECTIOPSIIOYHO ¥ HEYBEPEHHO
n3naraet matepuain. OTBETHI Ha
JIOTIOTHUTEIIFHBIEC BOIPOCH OTCYTCTBYIOT. He
BBITIOJTHSIET 3aaHMUS.
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JUCT PACCMOTPEHWH U OJOBPEHUI
padouyeil nporpaMMbl 1M CHATIIIHHbI
00.11 Xumus
36.02.01 Berepunapus

1) PaccmoTpena u ogo0pena:

a) Ha 3acemanunu mpeqMeTHO-IIMKIIOBOH METOIUYECKON KOMUCCHU
npotokoi Ne 7 ot 20.05.2024 1.

IIpencenarens ITIIIMK Sl frrt~ E.N. Tepemenko

0) Ha 3acepanuu metoauueckoro coera npotokoi Ne 5 ot 23.05.2024 r.

7
[Ipencenarens METOOUYECKOTO COBETA i M.B. lBanunxas

2) PaccmoTpena u o100peHa BHEITHUM IKCIIEPTOM

a) pykoBoautens Hayuno-metommueckoro otaena AHIIOO «Omckas akagemusi SKOHOMUKH U
npeanpuHuMaTenbcTBa» A.B. MuxaitieHko

MN3MEHEHUWS U JONNOJIHEHUSA
K pa0oueii mporpaMMe AMCUUIINHBI
HaumeHoBaHue B coctase QOII 36.02.01 Berepunapus

BexomocTh n3menenui

Otmerka
Cpo Homep u ocHOBHOE TBEP>KACHNUHU/ COTTTACOBAaHUM W3MEHEHHMH
K
POI, coJiepyKaHue pykosoautens OOIT
C KOTOPOT'O BBOJUTCS
WU3MEHEHUS /WU WHULIATOP WIH
U3MEHEHUE
JIOIIOJTHEHUS U3MEHEHUS npencenatens [IIIMK/

MK

19




N3MEHEHUSA U JOITOJIHEHU A
Kk paboueii nporpamme aucuunanusl OO1.11 Xumus
Ha 2024/2025 y4yeOHbIH rog

/i

Bun
0OHOBIIEHHUI

Coneprxkanne uzmenenuii, BHocuMbix B [1TICC3

O6ocHOBanue
U3MEHEHUN

OOHoBIIEHUE

Ha 2024/2025 )

yueOHBIN TOJ

Hcka0ouuTh U3 CcKa OCHOBHOM JIMTEPATYpPbI:

1. I'abpuensy, O. C. Xumus. ba3zosslii ypoBeHb. 10
kiacc : yueOnuk / O. C. 'abpuensH. - 5-e usz.,
nepepadoTanHoe - Mocksa : M3naTenbcTBO
"[Ipoceemienue”, 2022. - 192 c. - ISBN 978-5-09-
099538-2. - Tekcr : anekTpoHHbI. - URL:
https://znanium.com/catalog/product/2090098 . — Pexxum
JIOCTYTA: TI0 TIOATIHCKE.

1. INa6puensn, O. C. Xumus : 10-i1 kiacc
(6a30BbIit ypoBeHsb) : yueOnuk / O. C. 'abpuens, . I'.
Octpoymos, C. A. CnagkoB. — 5-e u3z., crep. —
Mockaa : IIpocsemenue, 2023. — 128 c. : un. - ISBN
978-5-09-107222-8. - Tekcr : anexTponHsiid. - URL:
https://znanium.com/catalog/product/2089902 . — Pexum
JOCTYTIA: 10 TOMHUCKE.

2. Ia6puensH, O. C. Xumus. 11 xnacce (6a30BbIit
ypoBeHb) : yueOnuk / O. C. 'abpuensn, U. T
Octpoymos, C. A. CnagkoB. — 5-¢ u3f., crep. —
Mockaa : [IpocBemenue, 2023. — 127, [1] c. : um. -
ISBN 978-5-09-103623-7. - TekcT : 2JIeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/2089904 . —
Pexxum noctymna: mo noamnucke.

BKJII0YUTH B CTIMCOK OCHOBHOM JIMTEPATYPbI
Pynsutuc, I'. E. Xumus. ba3oBelil ypoBEHb :
yueOHUK 111 00pa30BaTEIbHBIX OpraHU3aIui,
peanu3yromux 00pa3oBaTebHBIE IPOTPAMMBI CPETHETO
npodeccuonansHoro oopazosanus / I'. E. Pynzutuc, O©.
I'. ®enpaman. — Mockaa : [Ipocsemienue, 2024. — 336
c. . — (YueOnuk CIIO). — ISBN 978-5-09-111351-8.
- Texcr : anexkrponHsii. - URL:
https://znanium.ru/catalog/product/2157236 . — Pexxum
JIOCTYTA: TI0 TIOATIHCKE.

2. INa6puensn, O. C. Xumus. 10-it knacc.
bazoBsrii yposens : yueOnuk / O. C. 'abpuensa, U. T
Octpoymos, C. A. CnagkoB. — 6-e u3a., crep. —
Mockaa : IIpocsemenue, 2024. — 128 c. : un. - ISBN
978-5-09-112176-6. - Tekcer : anexTponHsiid. - URL:
https://znanium.ru/catalog/product/2157258 . — Pexxum
JOCTYTIA: 10 TOMUCKE.

3. Xumus. 11 xnace. YrimyOn€HHbINA YPOBEHb :
yuebnuk / O. C. I'abpuensn, 1. I'. Octpoymos, C. A.
Cnanxos, A. H. JIEBkuH. - 2-e u3a. - Mocksa :
N3natensctBo "[IpocBemenue”, 2022. - 435 c¢. - ISBN
978-5-09-101666-6. - Tekcr : anexTponHsbIi. - URL:
https://znanium.ru/catalog/product/2090564 . — Pexxum
JOCTYMA: TI0 TIOATIHCKE.

Exeronnoe
0OHOBJIEHUE




Hcka04uTh U3 CHUCKA JOMOJHUTEbHO
JIMTEPaTYpPhbI:

1. Xumus. bazoBerit ypoBenb. 10 kiacc : yueOHUK
/ B. B. Epemun, H. E. Ky3smenko, B. U. Tepenun [u
ap.] ; moa.pen. B. B. JIynuna. - 8-e u3., CTepeOTUIIHOE -
Mockasa : UznatensctBo "[Ipocsemnienue", 2022. - 208 c.
- ISBN 978-5-09-099533-7. - TekcT : 31€KTPOHHBIM. -
URL: https://znanium.com/catalog/product/2090083 . —
Pexxum nocTymna: mo mojmnucke.

2. I"a6bpuensn, O. C. Xumus. 10 kiacc.
VYrany6nénnsiit ypoBeHs : yueonuk / O. C. ['abpuensn, U.
I'. Octpoymos, C. A. Cnagkos. - 2-e uza. - Mocksa :
N3natensctBo "[IpocBemenue”, 2022. - 400 c. - ISBN
978-5-09-099549-8. - Tekcr : anexTpoHHsbIi. - URL:
https://znanium.com/catalog/product/2090563 — Pexxum
JIOCTYIA: 110 TOJIUCKE.

Paccmotpen u o106pen Ha 3acenanusix [TIIMK, mporokon Ne7 ot «20» 05 2024r.
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[Ipencenarens [MIIMK uHXeHEpHOTO OTACTICHUS /Tepemenko E.JN./




N3MEHEHUSA U JOITOJIHEHU A
K padoueii nporpamme qucuuminabl OO/, 11 Xumus

Benomocth nusmenennii Ha 2025-2026 yu. roa

Ne . . O6ocHOBanue
Bun oonornenunii| Copeprxanue u3MeHeHui, BHocuMbIX B [TTICC3 N
/1 W3MEHEHUN

Hcka04uTh U3 CNUCKA OCHOBHOIM JINTEPaTypPhl

l. Xumus. 11 xknace. YrnyOnéHHbINH YPOBEHb :
yuebnuk / O. C. I'abpuensn, U. I'. Octpoymos, C.
A. Cnankos, A. H. JIéBkuH. - 2-¢ n31. - MOCKBa :
WznarensctBo "l[IpocBemenne", 2022. - 435 c. -
ISBN 978-5-09-101666-6. - TekcT : 31eKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/2090564 .
— Pexxum foctyma: 1mo mojmmcke.
Oo6noBienne Ha |ACKIIOYHATH U3 CIMCKA TOMOJTHUTEILHOM
1 2025/2026 JINTEPaTypPhbl
yueOHBIIi TOJ

Exxeromnoe
0OHOBJIEHUE

1. Xwumusa. 11 xnacc. YrnyOnéHHbIH ypOBEHb :
yaebnuk / O. C. I'abpuensu, . I'. Octpoymos, C.
A. Cnanxos, A. H. JI€Bkun. - 2-¢ u3a. - Mocksa :
WznarensctBo "llpocBemenue”, 2022. - 435 c. -
ISBN 978-5-09-101666-6. - TekcT : 3ME€KTPOHHBIM. -
URL: https://znanium.ru/catalog/product/2090564 .
— Pexxum goctyna: mo noanucke.

Pabouass mporpamMmma mnepecMOTpeHa, oOCyxiaeHa W ojoOpeHa Ha 3acemanuu [I[IMK,

npoTokoa Ne 7 ot «20» 05. 2025r.
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[pencenarens [ILIIMK otneneHust OMOTEXHOJIOTHH 1 paBa /KaznaueeBa E.M./

OnobOpeHa METOIMYECKUM COBETOM, MPOTOKOJI Ne 5 ot «24» 04.2025 T.
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[Ipencenarenb METOIUYECKOTO COBETA /ViBanunkas M.B./




