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Pabouast mporpamMma o6111e00pa3zoBaTeIbHON JUCIUIUIMHBI «XUMUS» pa3paboTaHa Ha OCHOBE:

— TMpuUMEepHON paboueil mporpaMMbl 0011€00pa30BaTENIbHON TUCHUILUIMHBL  «XUMHS) s
npodeccuoHanbHBIX 00pa30BaTENbHBIX OpPraHM3alMi, yTBEpKIEeHHON Ha 3acenanuu CoBera IO
OLICHKE COJepXKaHMs W KadyecTBa MNPHUMEPHBIX pabouux MporpamMm o001Ie00pa3oBaTeIbHOIO H
COLMAIIbHO-TYMaHUTAPHOTO IMKJIOB CpenHero mpodeccuoHanbHOro odpasoBanusi, nmpotokona Ne 14

o1 «30» Hos16ps 2022 r (UPII0O),

— (henepanbHOTO roCyIapCTBEHHOTO CTAaHIAPTA CPEAHET0 MPOPECCUHOHATBLHOTO 00pa30BaHUS IS
YITIC 38.00.00 u mpodunis mpodecCHOHATLHOTO 00pa30BaHUs CIEIUAIBHOCTEH MO TporpaMMe

MOJATOTOBKU CHEIHAUCTOB CPEeIHEro 3BeHa cpeanero npodeccuonansuoro odbpaszosanus (IIIICC3

CIIO),

— ¢ yuyetom PaGoueii mporpammbl BocnuTaHusi mno crnenuaibHoctd 38.02.04 Kommeprus (o

OTpacysiM)
Opranmzanus paspadoruuk: [AIIOY CO «KpacHoypuMckHii arpapHbIA KOJUTEIHK»

Pazpaborunk: Kopenanosa H.B. — mpenongaBarens



COJIEPKAHUE

1. O6mas xapakTepucThKa MPUMEPHOI paboueit mporpaMmbl

0011100pa30BaATEIIBHON JTUCTIUTITMHBL «XHIMHUSD) ©oeevvvvreisreeessreesssresssssessssenssssnesesnseeens 4
2. CTpykTypa ¥ cojiepxaHue o01eo0pa3oBaTeIbHON JUCHUIUIUHBL « XUMUSD) ........... 12
3. YcaoBus peanu3anuy mporpaMMbl 0011e00pa30BaTeILHON TUCIUIUTAHEI .............. 21

4. KoHTpOIb 1 OIIeHKA Pe3yIhbTaTOB OCBOCHUS 00II€00pa30BaTEIIBHON JUCITUTIIIHBI 22



1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOI'PAMMBbBI
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI «XUMUSI»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaIbHOI
o0pa3oBaTeJbHOM MPOrPaMMBblI

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS» U3ydaeTcss Ha 0a30BOM YPOBHE B
o01eo0pa3oBaTebHOM IUKIE Y4YeOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOMN
oOpa3zoBaTenpHOM MporpaMmbl ykpynHeHHbIx rpynn 38.00.00.

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» HA 0a30BOM YPOBHE COCTaBIIsieT 72 4aca,
U3 KOTOpbIX 64 yaca — 0a30BbIi MOIyNb (6 pasnenoB) U 8 4acoB — MPUKIATHOU
monynb (1 pas;men), BKIIOYAOMIMKA MPAaKTUKO-OPUEHTUPOBAHHOE  COJIEpIKaHUE
KOHKPETHOH Npo(deccru Uil CreHUaaIbHOCTH.

[IpuknagHoOii MOIyNb BKIIOYAET OOMH pasnen. Pasmen 7 «Xumus B OBITY H
IPOU3BOJCTBEHHOM  JEATEIBbHOCTH  YEJIOBEKa»  peanu3yercss Il BceX
npodeccuil/crenuaibHOCTe Ha MaTepuaie KEMCOB, CBA3AHHBIX C DKOJOTHYECKOU
0€30MacHOCThI0O U OILIGHKOM  TOCJIENCTBUI  OBITOBOM W  MPOM3BOJCTBEHHOMN
NESTENIbHOCTH, 1O  OTpacisM Oyaymed npoecCHOHaIbHOW  JI€ATEIbHOCTH
oOydJarommxcs.

[Tepuon obyuenust 1 ron u pacnpenenenue no cemectpaM: 1 cemectp — 30 dacos,
2 cemecTp — 42 yaca.

1.2. llesiu ¥ muIaHMpyeMble pe3yJabTaThl 0CBOCHHUS AUCHHUIIINHBI

1.2.1. Hean 1 3a1a4n AUCUUIJINHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEACTABICHUS O XUMHUYECKOM COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA KaK OCHOBBI MPUHATHS PEIICHUI B KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOT'O TOBEACHUS B IPUPOJHON Cpeae.

3ajaum JUCUUIINHBI:

1) cdhopmupoBaTh MOHMMaHWE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKpPYXKaloILIEH Cpele, LEJIOCTHOM HAyYHOW KapTUHBI MHUpa,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTAaHMYECKUX W OPTaHMYECKHX
BEIIECTB, YPABHEHHS] XUMUYECKUX PEaKLU, OOBSCHATh UX CMBICI, HHTEPIIPETUPOBATD
pe3yabTaThl XUMHUECKHUX SKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  MPOBEAEHUS  NPOCTEHIIMX  XUMHUYECKHX
OKCIIEPUMEHTAJIbHBIX ~ UCCIEAOBAHUNA ¢  COOJIOJIGHHEM TIpaBUJl  OE€30I1acCHOro
oOpallleHHs C BEIIeCTBaMH U JIaDOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTb YMEHHS MCIOJIb30BaTh MH(OpPMAIUI0O XMMHUYECKOIO XapakTepa u3
pa3IMYHBIX UCTOYHHUKOB,;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH NIEATEIBHOCTH U
XUMHYECKHUX MPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB,;



6) chopmMupoBaTh MOHUMAHKWE 3HAYMMOCTH JTOCTH)KCHHN XUMHYECKOW HAYKH U
TEXHOJIOTUM JJIsl pa3BUTHUS COIIMAIBHON U TPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJabTAaTbl 0CBOEHHs 001Ie00pa3oBaTebHONH IMCHMILIMHBI B cooTBeTcTBHH ¢ PT'OC CIIO n

Ha ocHoBe PI'OC COO

Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI
HAMMEHOBaHU
e

¢popmupyembIx O0mue JucnunianHapHblie

KOMIIeTeHIN i

OK 01. B yacTH TPYZ10BOIr0 BOCIIMTAHMA: - BIQJETh CHCTEMOW XMMMYECKMX 3HaHUM, KOTOpas  BKJIIOYAET:

BI)I6I/IpaTI> - TOTOBHOCTL K Tpyady, OCO3HAHHWC LCHHOCTH | OCHOBOIIOJIAraromue IOHATUA (XI/IMI/I‘-ICCKI/H\/JI OJICMCHT, aTOM, OJJICKTpOHHAas

Croco0bl MacTepcTBa, TPYAO0Ir00ue; o0osiouka aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTATIH AaTOMOB, UOH, MOJICKYJIA,

pelICHUA 3ada4 - T'OTOBHOCTB K aKTUBHOM ACATCIIBHOCTU | BAJICHTHOCTDL, JJICKTPOOTPULATCIIBHOCTb, CTCIICHbL OKHCJIICHHA, XUMHWYCCKasa

npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HANpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OObEM, YIJIEPOAHBIM CKeJeT,

BHOU CIIOCOOHOCTh ~MHUIIMMPOBATh, IJIAHUPOBATh U | (QYHKUMOHAJbHAS TPYIIA, paguKaj, U30MEpHs, U30MEPhl, TOMOJOTUYECKUI

JESITeIbHOCTH | CAMOCTOSTENILHO BBIMOIHATE TAKYIO AEATEIBHOCTD; | psil, TOMOJOIH, YIJI€BOJOPO/bl, KUCIOPO- U a30TCOAEPIKAIINE COSAUHEHMS,

NPUMEHUTENBH | - HHTEpeEC K pa3sIuYHBIM cdepam | OMONOTHYECKH AaKTHUBHBIE BemlecTBa (YIJIEBOJBI, JKUPBI, OCIKH), MOHOMED,

0 K Pa3JIYHbIM | IPO(PEeCcCHOHATBHON NesATEIbHOCTH, HOJIUMEp,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OnjiajieHMe  YHHBEPCAJLHBIMH  Y4eOHBIMHU | KpUCTAJUIMYECKAss PEUIeTKa, THUITBI XWMHYECKHX PEaKIHH (OKUCIUTEIHHO-
NO03HABATEJIbHBIMM JIeHCTBUSIMU: BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJO0TEPMUYECKHE, PEaKIIMd HOHHOIO OOMeHa),
a) 0a3oBble JIOTHYeCKHUe 1eiiCTBHUS: pacTBOp, AIIEKTPOIIHUTHI, HEAIEKTPOIUTHI, AIEKTPOIUTHYECKAs TUCCOIHAIINS,
- CaMOCTOSITENIbHO (bopMynHMpoBaTh U | OKUCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XMMUUYECKON peakIuH, XUMHUYECKOe
aKTyaJIH3MpoBaTh MNpPOOJIEeMy, paccMaTpuUBaTh €€ | pABHOBECHE), TEOPUM M 3aKOHBI (TEOpPHS XHMHYECKOTO CTpPOCHUS
BCECTOPOHHE; oprannyeckux BemectB A.M. bytiepoBa, Teopus 3JIEKTPOIUTHUECKOI

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001IeHMS;

- ONpenessaTh IeNd  JeSTeNbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

-  BHOCHUTh KOPPEKTUBBI B  JESTEIBLHOCTD,
OIICHUBATh COOTBCTCTBUC pe3y.]'H)TaTOB neisam,

3aJaBaThb

JIucconranuu, nepuoanyeckuit 3akon .M. MennaeneeBa, 3aKOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XHUMHH, (PaKTOJIOTUYECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYEHUU U O€30MaCHOM HCIIOIb30BAHUU
BOXHEHIINX HEOPTaHMYECKUX W OPraHUYecKHX BEIIeCTB B OBITY U
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKa;

- YMETh BBISABISITh XapaKTEpHbIE MPU3HAKM M B3aUMOCBA3b H3YYEHHBIX
HOHHTI/If/i, HpI/IMeHHTB COOTBGTCTBYIOHII/IG IIOHATUS HpI/I OIINCaHun CTpoeHI/ISI 158
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M UX MPEBPALICHUN;
BBISAIBJIATH B3aMOCBI3b XUMHUYCCKUX 3HaHI/II\/II C IIOHATUAMHA n




OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCJIeI0BaTeIbCKUE TeHCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOM
u MIPOCKTHOM IEeITEILHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIIBJISTH NPUYMHHO-CICACTBEHHBIC CBSI3M M
aKTyaJIM3UpPOBATh 3a]a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHus, HaXOJIHUTh apryMeHThI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKICHHM, 3aJaBaTh
rapameTpbl U KpUTEPUU PEIICHNUS,

- aHAIM3HWPOBATHh MOJYYECHHBIC B XOJIE PEIICHUS
3aJaud pe3yNIbTaThl, KPUTUYECKU OLIEHHWBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATCIBHYIO U
MPAKTUYECKYI0 00JaCTH KUZHEIEATEIIbHOCTH;

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BAaHHUS B
MO3HABATENILHON U COIIMAIbHOM MPaKTHUKE

npeiaraTh

IIPEJICTaBICHUSIMUA IPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;
- yMeTb HCHOJb30BaTh HAUMEHOBAaHMA XUMHUECKUX  COCIMHEHHUH
MEXKJIYHApOAHOTO COK3a TEOPETUYECKOW W MPUKIATHOM XUMHU U
TPUBMAJIbHbBIE Ha3BaHUS BKHEHUIIMX BEIIECTB (3THJIEH, alleTHIIEH, IIMLEPHH,
denon, Qopmanbaerun, yKCycHas KHUCIIOTa, TJIMLUH, YrapHbIH Tas,
YIJIEKUCIBIN a3, aMMUaK, ramieHas U3BeCTb, HeralleHas U3BEeCTh, IUThEBas
cola W JPYTUX), COCTABIATH (HOPMYJIbl HEOPTaHWYECKHX M OPTaHUYECKUX
BEIIECTB, YPAaBHEHHUs XUMHUECKUX pPEaKUUH, OOBACHATb HX CMBICIH,
MIOJITBEPK1aTh XapaKTepHbIE XUMUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIUMH 3KCIIEPUMEHTAMU U 3alIUCSIMU YPAaBHEHUH XMMHUYECKUX
peaKkuuii;

- YMeTb YCTaHaBJIMBaTh IPUHAIJIEKHOCTh H3YYCHHBIX HEOPraHUYECKUX HU
OpraHMYECKUX BEIIECTB K OINpPEJIEICHHBIM KJaccaM U IpyIIaM COEIUHEHUH,
XapaKTepu30BaTh MX COCTAaB M Ba)KHEHIME CBOWCTBA; ONPEAETATh BHUJIBI
XUMHUYECKUX CBSI3eH (KOBaJEHTHAs, MOHHAs, METaJNIMYecKasi, BOJOPOIHAA),
TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KJIacCU()ULIUPOBATh XUMUUECKUE
peaxkuuu;

- chopMupoBaTh NpPEACTABICHUSA: O XHUMHYECKOM  COCTaBIsIOLICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpa, POJIM XUMHUU B IO3HAHUU SIBJICHHUU
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS U  KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBLHONW TPAMOTHOCTH, HEOOXOIUMON Il PELICHUS] MPAKTUYECKUX
3a7ja4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/10pOBBIO U
MPUPOAHON Cperie;

- YyMeThb MPOBOJIUTH pacueTbl MO XMMUYECKMM (opMylaaM MU ypaBHEHHSIM
XUMHYECKMX  peakUuid ¢  HCIOJNb30BaHUEM  (U3MUECKUX  BEJIUYMH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOIb30BATh
CHUCTEMHbIE XMMUYECKHE 3HAHUS Ui NPUHATHS pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHHEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOLIECTBEHHOW MPAKTHKH,

- yMeThb IUIAHUPOBaTb W  BBIIOJHATHD XMUMHYECKUH  DKCIIEPUMEHT
(mpeBpallleHusi OpPraHWYEeCKUX BEUIECTB IPH HArpeBaHUHU, IOIYYCHHE
JTUJICHA U U3YYECHHE €0 CBOMCTB, KAUECTBCHHBIC PEaKLUU Ha aJIbICTUBL,
Kpaxmall, YKCYCHYIO KHCIJIOTY; JeHaTypauusi OelKOB NpH HarpeBaHuH,




MIOWCKa,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBITMIOJTHEHUS
3a1a4
npodeccruoHal
bHOU
NEeSTEIbHOCTH

OCHOBAHHOT'O Ha Jasnore KYJbTYP,
CIOCOOCTBYIOIIET0 OCO3HAaHMIO CBOEr0 MeCTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUS MEXIY
JIOJbMU U ITIO3HAHUS MUDPA;

- OCO3HAHME LEHHOCTH HAy4YHOH JEeATEIbHOCTH,

TFOTOBHOCTb ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTENIbHOCTD
UH/IMBUYaJIbHO U B TPYIIIIE;

OsilaileHHe  YHHBEpPCAJIBbHBIMM  y4eOHBIMU

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ nHpopmanueii:

- BJaJIeTh HABBIKAMU TONy4YeHUs MHPOpMAIMH U3
HMCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSATEIHHO
OCYIIECTBIISITh MOKUCK, aHAJN3, CUCTEMATU3AIUI0 U
WHTEpIPETAIHIO HHPOpMAIIMK Pa3TUYHBIX BUJIOB U
dbopM mpencTaBiIeHUS;

- CO3/aBaTh TEKCTHl B pPa3MYHBIX (popmaTtax c
y4eTOM Ha3HaueHUss HHPOpMAIMH U IIeNeBOi
ayIUTOpPUH, BbIOMpas ONTUMaIbHYIO  (opmy
MIPEICTABICHUS U BU3YAIU3alINH;

- OlLIGHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uH(pOpMaIlMK, €€ COOTBETCTBHE IPABOBBIM H
MOPAJIbHO-dTUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpelicTBa WH(GOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTMM B PEHICHUH

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPTaHM3AIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPTrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pECypcocOepexeHus, TMPaBOBbIX U
THYECKUX  HOPM, HOPM  HH(OPMAIIMOHHOM
0€30I1aCHOCTH;

- BJIaACTh HaBbIKAMHU PACIIO3HABAHHUA U 3alIUTLL

[BETHBIC pEAaKUWU OCNIKOB; MPOBOAWUTH pEAKIMM HMOHHOTO OOMeHa,
OTIpEeIeNIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakllUu Ha cylbdart-,
kapOOHAaT- H  XJOPUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;  pelaTh
AKCIIEpUMEHTANIbHBIE 3a7aun 1o TeMaMm "Metawiel" u "Hemeramnsl") B
COOTBETCTBUHM C TpPABWJIAMH TEXHUKH OE30MACHOCTH IpH OOpalleHUuH ¢
BelIecTBaMH U J1a00OpaTOPHBIM 0O0OPYJOBaHHEM; MPEACTABIATh PE3YIbTAaThI
XHUMUYECKOT0 KCIIEpUMEHTa B (hOpMe 3aIMCH YPABHEHHH COOTBETCTBYIOIINX
peaxkuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO0 HHPOPMALIUIO, TTOIY4aeMYIO U3 Pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBoi nH(MOpManuu, cetb IHTepHET u Apyrue);

- BIAJAECTb OCHOBHBIMH METOJaMH Hay4yHOTO IIO3HaHMSI BELIECTB MU

XUMHUYECKUX  SIBJeHWM  (HaOmioJeHue,  HU3MEpEHHe,  IKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMeThb IPOBOAMUTH PacueThl MO XMUMHYECKUM (opMyrnaM U YypaBHEHHSIM
XUMHUYCCKUX peaKuHﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHMH,

XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMUYECTBEHHOM CTOPOHBI: Macchl, 0ObemMa
(HOpMaJibHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOIb30BATh
CHUCTEMHbIE XMMUYECKHE 3HAHUSA JI HPUHATHS pEIleHUH B KOHKPETHBIX
JKN3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHUCM




uHpopManuu, HHOPMAITMOHHOH 0€301MacHOCTH
JUYHOCTH,

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUAIBHOU
JESTEIIBHOCTH;

Osgianenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasI 1esITeJIbHOCTD.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOM JEATECIIBHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JNEHCTBUS IO
ee JOCTMIKCHMIO: COCTABJIATH IUIAH [JEHUCTBUH,
pacupeneaTh pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

- KOOPJIMHUPOBAaTb W BBHIIOJHATH pabOTy B

YCII0BUAX peajIbHOIO, BUPTYAJIBHOTO )51
KOM6I/IHI/IpOBaHHOFO BSaI/IMO,Z[eI\/'ICTBI/ISI;
-  OCyHIECTBJIATH IMO3UTHBHOC CTPATECIHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaieHHe YHHBEPCAJIbHBIMH PeryJssTHBHbBIMH
JeHCTBHSIMMU

I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX JIIOICH
MIpU aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO W MPaBO APYTHX JIIOACH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MHUP C
MO3ULIMU IPYTOro YeI0BEKa;

- yMeThb IUIAHUPOBaTb W  BBIIOJHATH XUMHYECKUH  SKCIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BELIECTB I[P HArpeBaHUHU, IOJIY4YEHHE
STUJICHA U U3Yy4YEHHE €ro CBOMCTB, KaU€CTBEHHbIC PEaKLUU Ha aJbJCTUbI,
KpaxMall, YKCYCHYIO KHCJIOTYy; JAEHaTypauus O€JIKOB IIpH HarpeBaHuH,
I[BETHbIE pEaKkUMUu OCJIKOB; MPOBOAUTh pPEAKIMM HMOHHOIO OOMeHa,
OTIpeNeNATh Cpelly BOJHBIX PaCTBOPOB, KAUYECTBEHHBIE PEAKLIUU Ha Cylbdar-,
KapOOHAaT- M  XJOPUA-aHMOHBI, HAa  KAaTHOH  aMMOHMs;  pelaTh
SKCIIEpUMEHTaJbHbIE 3a7aun 1o TtemMaM "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUM C IpaBWJIaMU TEXHUKU OE30IaCHOCTU IpU OOpallleHuH ¢
BEIIECTBAMH U JIAOOPATOPHBIM OO0OPYAOBAaHUEM; IMPEICTABISATh PE3YIbTATHI
XMMHUYECKOI'0 SKCIIEpUMEHTa B (hopMe 3alKCH YPaBHEHUH COOTBETCTBYIOILIUX
peaxkuuii 1 GopMyIMPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB




OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIUTAHMS - chopMUpOBaTh TPEACTABICHUS: O XUMHUYECKOW  COCTaBJISIOIICH
CopeiicTBoBaTh | - c(HOPMUPOBAHHOCTh 3KOJOTMUYECKOW KYIBTYpHI, | €CTECTBEHHOHAyYHOW KAapTHHBI MHpA, POJIM XUMHUU B IO3HAHUU SIBJICHUH
COXPaHEHHUIO NOHMMAaHHUE BIIMSHUS COLMAIBHO-KOHOMUYECKUX | MPUPOAbI, B (OPMHPOBAHWU MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
OKpy’Karolled | IpOLIeCCOB  HAa  COCTOSHUE  NPUPOAHOM U | PyHKIMOHAIBHOW IpaMOTHOCTH, HEOOXOIMMOMN JUIsl PEIICHUs IPAKTUYECKUX
cpensl, COLMAIBHOW Cpeapl, OCO3HAHME TJOOAIBHOTO | 33/1a4 U IKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO U
pecypcocOepex | xapakTepa 3KOJ0rMYECKUX IpolieM; IIPUPOJHON CpeEcE;

€HHUIO, - TUIAHUPOBAHME M OCYIIECTBICHHE JACHCTBHHA B | - YMETh COONIOJATh MPABUIIA SKOJIOTUYECKU LIEIecO00pa3HOro MOBEACHUS B
IIPUMEHSTD OKpYy’Kalolled cpeae Ha OCHOBE 3HAHUA LieJel | ObITy U TPYAOBOW JESITEIbHOCTH B LIEISIX COXPAaHEHUs CBOErO 3JI0POBbs U
3HaHUS 00 YCTOMUYMBOI'O pa3BUTHUS YEIIOBEUYECTBA; OKpY’KaIOIlleW NPUPOJHON CPEAbl; YUYMTHIBATH OIIACHOCTH BO3ACUCTBUS Ha
WU3MEHEHUN AKTUBHOE HENpUATUE JEHUCTBUM, MNPUHOCSAIIUX | KUBBIE OPraHU3Mbl ONPEIEICHHBIX BELIECTB, IIOHMMAas CMBICI IOKAa3aTess
KJIMMATa, BpEJl OKPYKAIOIIEH CpeJe; MpEeaEIbHON TONYCTUMOW KOHIEHTPALIUU

IIPUHLIHATIIBI - YMEHME IPOrHO3UMPOBaTh HEOIAronpusTHbIE

OepexIInBOro HKOJIOTMUYECKNE IOCIEACTBUS IMPEANPUHUMAEMbBIX

IIPOU3BOJCTBA, | JIEHCTBUM, IPEAOTBpAILATh UX;

3P PEeKTHBHO - paciiipeHue OmbITa JEeSITeIbHOCTH

JEICTBOBATh B | KOJIOTUYECKOW HAIIPABIEHHOCTH;

Ype3BbIUANHBIX | - OBJIaJIcHHE HaBbIKAMH Y4eOHO-HCCIIeI0BATENbCKOIH,

CUTYyalHIx IMPOCKTHOU U COLHUAJIBHON AEATCIBHOCTHU,

[IK 1.2. Ha Hapbiku: popmupoBaHus OTYETHOM — YMETh UACHTU(PUIMPOBATH Pa3INYHbIE TPYIIIbI, TOATPYIIbI U BUIbI

CBOEM YYaCTKE | JOKYMEHTAIMU IO OLIEHKE TEXHUYECKOIO IIPOJIOBOJILCTBEHHBIX TOBAPOB

paboThI COCTOSIHMS M OTIPEJEIICHUIO U3HOCA KOHCTPYKIUI;

YIPaBIATh

TOBapHBIMHU

3armacaMu u

MOTOKAMH,

OpraHU30BBIBAT

b paboTy Ha

CKJIaze,

pa3merarb

TOBapHBIE

3amnacsel Ha

XpaHeHue
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IIK 3.5.
KonTponupona
Th YCIIOBHS H
CPOKHU
XpaHEHUs U
TPAHCIIOPTUPOB
aHUs TOBAPOB,
obecreunBaTh
ux
COXPaHSIEMOCTh
, IPOBEPSATH
coOIroIeHHUE
TpebOBaHM K
0(OPMIICHHUIO
COIIPOBOTUTEITH
HBIX
JIOKYMEHTOB.

HaBbIKH: KOHTPOJISI peXXUMa M CPOKOB XPAHCHHUS
TOBapOB

— YMETh UJCHTU(UIIUPOBATH TOBAPHI
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bemM IUCUMILIUHBI U BUAbI Y4e0HO! padoThI

Bupa yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
B T.Y.

OcHOBHOe coep:KaHue 64
BT. 4..

TEOpEeTUIEeCKoe 00ydeHne 30
MPaKTUYECKHE 3aHATHS 24
71a0opaTOpHbIE 3aHATHS 10
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COaepKaAHUE 6
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOpeTHYecKoe 00yueHne 2
IIPAKTUYECKUE 3aHATHS 4
IIpomMeskyTouHasi aTTecTalUA (3a4eT) 2
Cpoxk ocBoeHMSI IPOTPaMMBbI 1 ron
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2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCHUTLINHBI

HaumeHoBaHue Ne Conep:xkaHue y4eOHOTo MaTepuasia (0OCHOBHOE U NPOo(ecCHOHAILHO-OPHEHTHPOBAHHOE), Oobem | ®opMupyembie
pa3/ieJioB M TeM J1a0opaTopHbIe M MPAKTHYECKHE 3aHATHS, MPUKJIATHONH MOTYJIb YacoB | KOMIETEeHIHH

Paszgen 1. OCHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OCHOBHOE coJiep:KaHue 4 OK 01
Crpoenne atomoB | Teopernyeckoe 00yueHmne
XAMAHCCKUX CoBpemennasi MojaeJdb cTpoeHusi aroMa. CHMBOJIMYECKMH SA3bIK XMMHUM. XHMHUUYECKHUH DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHpurypanus aroma. Kiaccudukanuss XAMAYECKUX DJIEMEHTOB (s-, P-, d-3J€eMeHTBI).
fipupona BaneHTHble  2NEeKTpOHBI.  BalleHTHOCTh.  DICKTPOHHAs  NPHUPOJA  XUMHUYECKOW  CBS3H. 2
XUMHHCCKON CBA3H DIIEKTPOOTPUIIATENLHOCTh. BBl XUMHYECKOW CBSI3U (KOBAJIEHTHAs, HWOHHAs, METaJUTHYECKasl,

BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHuUs

IpakTHyeckue 3aHITHSA

I13 1 — Pemienue 3aganuii HAa HCHOJL30BAHHE XUMHYECKO CHMBOJIMKH U Ha3BaHUI COEIUHEHUH

10 HOMEHKJIAType MEXIYHApPOJIHOTO COH3a TEOPETHYECKOW M MPUKIIAJHOW XUMHUHM U TPHUBHAIBHBIX

HA3BaHUH 11 COCTABICHHUS XUMUYECKUX (HDOPMYJI IBYXaTOMHBIX COCAMHEHUH (OKCHIOB, CYJIb(UIOB,

THJIPUJIOB U T.I1.) U APYTMX HEOPTaHMUYECKUX COCAMHECHUM OTIEIBHBIX KIaCcCOB. 2

[MpakTHyeckue 3aaHus Ha YCTAHOBJCHHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XMMUYECKHX 3JIEMEHTOB

U TICPUOIMUECKUM M3MEHEHUEM CBOMCTB XMMUYECKHUX 3JIEMCHTOB M UX COCTUHCHUN B COOTBETCTBHH C

nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHOBHOE coJep:KkaHue 2 OK 01
Ilepuonnueckuii IIpakTHyeckne 3aHATHA OK 02
3aKOH H TabmHIa I13 2 — Tlepuoanyeckas cucreMa Xxumuueckux aeMenToB .M. MenaeaeeBa. Ou3HueCKHii CMBICIT
A.W. Menneneesa [Mepuomuueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX

3JIEMEHTOB, 00pa3yeMbIX MU MIPOCTHIX M CJOXHBIX BEIIECTB B COOTBETCTBHHU C MOJIOKEHUEM

XUMHYECKOTO0 3ieMeHTa B [leproanueckoii cucreme. MUpOBO33peHUYECKOE U HAYYHOE 3HAYCHHE

ITepuoanueckoro 3akona /.M. Menneneesa. [Iporno3st .M. MenneneeBa. OTKpbITHE HOBBIX 2

XUMHUYECKHX DJIEMEHTOB.

Penienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTepU3aUI0 XUMAYECKUX
areMeHTOB «MeTalndeckre / HeMETaAITTNYeCKHE CBONCTBA, AJIEKTPOOTPUIIATEIbHOCTh XUMUYIECKIX
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHHUEM U MTOJIOKEHUEM B MEPUOIMUECKON CUCTEME
XUMHYECKUX d1eMeHToB J[.J1. MeHaeneeBa»
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Pa3znen 2. XumMmuyeckue peakumu 10
Tema 2.1. Tumsl OCHOBHOE coJiep:KaHue 4 OK 01
XUMUYECKHUX Teoperuyeckoe o0yueHue
peaxuuii Knaccupukanus 1 THIIBI XUMUYECKUX PeAKIMH C yYaCTUEM HEOPraHUYECKUX BEILECTB.

CocraBieHue ypaBHEHUH peakuil COeTUHEHNUs, Pa3I0KEeHUs, 3aMEIICHHs, OOMEHa, B T.4. PeaKLnit

TOPEHUsI, OKHCIICHUS-BOCCTAHOBJICHUS.

VYpaBHeHUs OkHUCIEHUS-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2

CocraBiieHHE U YPABHUBAHHUE OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOIOM 3JIEKTPOHHOTO

Oananca. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUY B IPUPOJIE, IPOM3BOACTBEHHBIX IIpOLIECCaxX U

JKU3HEAESTEIIbHOCTH OPraHu3MOB

IIpakTnyeckune 3aHATHSA

I13 3 — KosimuecTBeHHbIe OTHOLIEHUS B XMMHMHU. OCHOBHbIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMHUH U

pacyeTbl IO YpPAaBHEHUSAM XHMHUYECKUX peakuuid. Monb Kak eIuHUIAa KOJUYEeCTBAa BEILIECTBA.

MounsipHas Macca. 3aKOHBI COXPAHEHHS MacChl U SHEPruu. 3akoH ABorajgpo. MosipHblil 00beM ra3os. 2

OTHOCUTENbHAs IUIOTHOCTh T'a30B. PacyeTsl 10 ypaBHEHUSAM XUMUYECKUX PEAKIUI C UCII0JIb30BaHUEM

Macchl, 00bemMa (HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE co/lep:KaHue 4 OK 01
DNEeKTPOIUTHYECKAS Teoperndeckoe 00yuenue OK 04
Jucconuanus u =

4 oBMeH Teopusi 3nexTposuTHyeckoi auccouuanuu. MoHBL. ONEKTPONUTHI, HENEKTPOIUTHL. Peakiuu

HOHHBIT O HOoHHOro oOMeHa. CocTaBieHHME peaKLUUid HOHHOIO OOMEHa IYyTeM COCTaBJIEHHUS HUX MOJHBIX WU 5

COKpAIIEHHBIX MOHHBIX ypaBHEHUH. KHNCIIOTHO-OCHOBHBIE peakliuy. 3a/laHUsl HAa COCTaBJICHUE HOHHBIX

peaxkuuii

JlabopaTopHble 3aHATHUS

I13 4 — Tunbl XUMHUYECKUX pPeakuuid

HccnenoBanue TUMOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 00pa3yloIUXCcs BEIIECTB) U MPU3HAKOB 5

XUMHUYECKHX peakuuil. [IpoBenenne peakunii HOHHOro oOMeHa, OIPEIEICeHUE CPEIbl BOIHBIX

pacTBOPOB. 3a/laHusl HA COCTABJICHUE HOHHBIX pEeaKLni

KP 1 Crpoenne BemiecTBa 1 XUMHYECKHE PEaKIIUA 2
Pa3nes 3. CTpoeHue u CBOiiCTBA HEOPraHNYECKUX BelleCTB 16
Tema 3.1. OcCHOBHOE co/Iep:KaHue 4 OK 01
Knaccuduranws, Teopernueckoe o0yueHmne OK 02
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HOMEHKJIaTypa 1
CTPOEHHE
HEOPTraHUYECKHUX
BEILECTB

IIpeamer Heopranuveckoi xumun. Knaccudukaius Heoprannueckux emects. [IpocTeie u
CJIOKHBIC BCIICCTBA. OCHOBHBIE KJIACChI CIOKHBIX BCIICCTB (OKCI/II[BI, TUAPOKCUbI, KUCIIOTHI, COJII/I).
B3anmocBs3b HeOpraHn4eckux BelecTB. ArperaTHble COCTOSIHUS BenlecTBa. Kpucraminueckue u
amop(HbIe BemecTBa. THUITBI KPHCTAJUIMYECKUX PEIICTOK (aTOMHAs!, MOJICKYJISIpHAsl, NOHHAS,
MeTaJlJIN4ecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIeTKH.
3aBUCUMOCTH XUMUUECKON aKTUBHOCTH BCIICCTB OT BUAA XUMHUYECKOH CBSA3H U TUIIA
KPUCTAIIIMYECKON pemeTKu. [[puanHsl MHOT00Opasust BelecTB

IIpax

THYCCKHE 3aHATUSA

I13 5 — HoMeHK/IaTypa HEOPraHN4YeCKUX BelIeCTB: HA3BaHKE BEIIECTBA UCXO/S U3 UX XMMHUYECKOU
(bopMyIIbl UM COCTaBICHHE XUMUYECKON (POPMYJIIbI UCXO/I U3 HA3BAHUS BELIECTBA IO
mexayHapoanon (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Pemennie mpakTU4ecKuX 3aJaHUil MO KiaccU(PUKAIMU, HOMEHKJIATYype U XUMHUYECKUM (opmyrnam
HEOPraHMYECKUX BEIIECTB pa3jIUYHbIX KJIACCOB (yrapHbIM ra3, yrieKuCIbId Ia3, aMMHaK, ramieHas
U3BECTb, HEramieHas W3BECTh, MHUTHhEBas COAA U JAPYTUX): Ha3blBaThb U COCTaBIATH (POPMYIIBI
XUMHUYECKHX BEIIECTB, ONPEAEIIATh IPUHAJIEKHOCTD K KJIACCy.

HcTounuku xumMuueckoit uHpopmaruu (CpeacTB MaccoBOi nH(popMmalum, cetb IHTepHeT u apyrue).
[Tonck nHpOpManMK O HA3BaHUAM, HIEHTH(HUKATOpAM, CTPYKTYPHBIM (OpMyIIaM

IIK 1.2

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKHUX
BCIISCTB

OcHOBHOE cO/Iep:KaHue

Teopernyeckoe o0yueHue

Meranabl. OOume ¢puznyecKkue 1 XuMU4ecKkre cBoiicTBa MeTauioB. CriocoObl oayyeHHs. 3HaYeHHe
METAJUIOB M HEMETAJVIOB B NPHUPOJE M >KU3HEAEATENbHOCTH 4YeJoBeKa M opraHusmoB. Koppozus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3HUH

Hemerasubl. OOmue ¢usnyeckue M XMMHUYECKHE CBOWCTBAa HEMETAJUIOB. THUIMYHBIE CBOMCTBa
HemetauioB [V— VII rpynn. Kiaccudukanuss ¥ HOMEHKIATypa COEJUHEHHM HEMETalIoB.
KpyroBopoTsl GMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XuMHn4ecKue CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKHUX BEIIECTB (OKCHUIOB, THUIPOKCHIOB,
KHCTIOT, COJIeH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHUH, BBICHINX OKCHJIOB M THIPOKCHUIOB

IIpak

THYECCKHEC 3aHATUSA

I3 6 — CocraBieHne ypaBHeHHMH XMMHMYECKHX PeaKIUil C Y4aCTHEM IHPOCTHIX U CIOKHBIX
HEOPTaHWYECKHUX BEIIECTB: METAJIOB M HEMETAJIOB; OKCHIOB METAJIOB, HEMETAUIOB M aM()OTEPHBIX
DJIEMEHTOB; HEOPTaHWYECKUX KHCIOT, OCHOBAaHUN M aM(OTEPHBIX THIPOKCHIIOB; HEOPTaHUYECKUX
COJIEH, XapaKTEePU3YIOIIUX UX CBOWCTBA.

PenieHne nmpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha CBOWCTBA, COCTAaB, MOJIYYEHUE U

OK 01
OK 02
IIK 1.2
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0e30MmacHOe WCMOJIb30BaHUE BAXHEUIINX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NESITEIbBHOCTH YeJIOBEKa

Tema 3.3. OcCHOBHOE cO/Iep:KaHue 2 OK 01
Unentnpuxanmst JlaGoparopHubie 3aHATHS OK 02
HCOPraHMICCKHUX 113 7 — UnenTuduKanus HEOPraHMYeCKNX BellleCTB OK 04
BCLICCTB PelieHue SKCIIEPHMMEHTANbHBIX 3a1a4 110 XUMUYECKMM CBOMCTBAM METAalNIOB M HEMETAILIOB, II0

PacrO3HAaBAHUIO U NOJIYYEHHUIO COEIMHEHUI METAIIJIOB M HEMETAILIOB. 2

Wnertudukanuss HEOPraHUYECKUX BEIIECTB C HCIOJB30BAHUEM HX (U3UKO-XMMHYECKHX CBOWCTB,

XapaKTepHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHbIe peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPHI-

AQHUOHBI, HA KATHOH aMMOHUS

KP 2 CBoiicTBa HEOpraHu4eCKuX BeleCTB 2
Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKUX BellleCTB 24
Tema 4.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccupukanmus, Teopernyeckoe oGyuenue IIK 1.2
CTpOCHUE 1 IIpeamer oprannyeckoit xumuu. [losiBienue u pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. MecTo u
HOMCHKJIATypa 3HA4YCHUE OPIraHUYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
OpraHn4eCKUX XUMUYECKOE CTPOCHHUE KaK MOPSJOK COCAUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJICHTHOCTH.
BCILIECTB OcHOBHBIE MTOJIOXKEHUS TEOPUU XMMHUECKOT0 CTPOEHUS OpraHnueckux coequHeHnit A.M. bytneposa.

VrnepoaHslid CKeJNeT OpraHuYecKOM MOJIEKYJbl. 3aBUCHUMOCTbh CBOWCTB BEIIECTB OT XMMHYECKOIO

CTpOEHUS MOJIEKyJl. MI3oMepusi U H30MepHI. 2

[TonsTe o QynkuuoHanbHOM rpynne. Paaukan. [lpuHnunsl kmaccuuKauu OPTaHUYECKUX

coeMHEHUH. MexayHapoaHas HOMEHKIATypa ¢ TPHUHIUIBI HOMEHKJIATYphl OpPraHUYeCKHX

coenuHeHuil. [lonsaTue 00 a3zoTcoAepKAlIMX COEAUHEHUSAX, OMOJIOTMYECKH AaKTHUBHBIX BEIIECTBAX

(yrneBosmax, kupax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUSAX (MOHOMEp, MOJUMED,

CTPYKTYPHOE 3BEHO)

IpakTHYeckne 3aHATUS

13 8 — HomeHkJaTypa OpraHuYecKHX COeJIMHEHMI OTIENTBHBIX KJIACcCOB (HACHIIICHHBIC,

HEHACHIIIICHHBIE W apOMATUYECKUE YIIEBOJOPOABI, CHUPTHI, (HEHONbI, AalbIeTUbl, KETOHHI,

KapOoHOBBIe KHCIOTHI M Jp.) CocTaBlieHHE NOJHBIX M COKPALEHHBIX CTPYKTYPHBIX (HopMyIl 2

OpPraHMYECKHUX BEIIECTB OTACIBHBIX KJIACCOB, HCIOJIb3ysd MX HA3BaHUSA II0 CHUCTEMATUYECKOW H
TPUBHAIBHON HOMEHKJAType (3TWJIEH, aleTWleH, IIuuepuH, ¢eHol, (opmanbaerun, yKCycHas

KUCIO0Ta, TiunMH). Pacdersl mpocrteiimed ¢GopMynbl OpraHMYecKOW MOJEKYJbl, HCXOAs U3
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3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpTraHUYECKHUX
COCTUHEHUN

OcHoBHOe cogepkaHue

12

Teopernueckoe o0yueHue

DU3UKO-XUMHYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUN OTNEIbHBIX KIAcCOB (OCOOEHHOCTHU
KJIacCU(UKAMU M HOMEHKJIATYpbl BHYTPHM KJlacca; TOMOJOTMYECKMH psii U obmas ¢dopmyna;
n3oMepusi; pu3nIecKre CBOMCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI OTyUeHUs):

IIpenesbHble, HelpeaebHbIE YTI1€BOI0POAbI

— MpeleiabHbIe YTIEeBOAOPOAbl (aJTKaHbl M IUKIOATIKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
HMCTOYHHMKOB TeIlIa B MPOMBIIUICHHOCTH M ObITYy. CBOMCTBA MPUPOIHBIX YIIIEBOJIOPOIOB, HAXOXKICHUE
B [IPUPO/JIC U TPUMEHEHHUE AJIKAHOB,;

— HempenenbHble (aTKEHbI, aJKUHbI M alKaJueHbl) M apoMaTHYecKHe YrieBoAopoAbl. [opeHue
aleTUJICHA KaK HICTOYHUK BBICOKOTEMITEPATYPHOTO TJIAMEHU ISl CBAPKHU U PE3KU METAJIJIOB

Kuciopoacoaep:xkamue coeauHeHusi (CupThl W (EHOIBI, KapOOHOBBIE KHCIOTHI M I(UPHL,
JIBJETUABl U KETOHBI, XKUPBI, YriaeBosl). IIpakTuueckoe nmpUMeHEHHE 3TUIICHIJIMKONS, TIUIEpUHA,
¢denona. [lpumenenune Gpopmanbaeruia, aneTaabAeru1a, YKCyCHOW KUCIOTH. Mblila KaK COJIA BBICIITNX
KapOOHOBBIX KHCJIOT. MoloIIye CBOHCTBA MbliIa

A3oTcoep:xamiue coeAMHeHUs] (AaMHUHBI W aMHUHOKHUCIOTHI, Oenku). BbicokoMounekymsipHble
COEJMHEHUS (CUHTETUYECKUE U OMOJIOTMYECKU-aKTUBHbIE). MOHOMEp, NOJIMMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCIIOJIb30BaHMSL.

I'eHeTHYeCKas CBSI3b MEXAY KJIaCCAMH OpraHMYECKUX COCIUHEHUM

IIpak

THYCCKHUE 3AaHATHUSA

I3 9 - CBoiicTBa oOpraHnyecKMX COeJIMHEHWH OTIENIBbHBIX KJIAcCOB (TpUBUANbHAs M
MEXyHapO/Has HOMEHKJIaTypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOMYyYeHHs): IpeesibHbIe (aJTKaHbl
U [IMKJIOATKAHbI), HETIPEIEIbHBIC (TKEHBI, AIKHHBI U aJIKaJAHEHBI) U apOMAaTHYECKHE YTIIEBOJOPO/IH,
CHUPTHI U (peHOIIBI, KAPOOHOBBIE KUCIOTHI M 3(PUPHI, aTbJIETU/Ibl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJICKYJISIDHBIE COSIMHEHMs. 3aJaHusi HAa COCTABIICHHE YPAaBHEHHWH XMMHYECKHX pPEaKIuil ¢
y4acTHEM OpPraHMYeCKUX BEHIECTB HA OCHOBAHHM UX COCTaBa M CTPOCHHUS

OK 01
OK 02
OK 04
IIK 4.4

I13 10 — CocraBieHue cxeM peakuuii (B TOM YUCIIE N0 MPEAJIOKEHHBIM IIENIOYKaM IPEBpaIeHU),
XapaKTePU3YIOIUX XUMUUECKUE CBOMCTBA OPTaHUYECKUX COEAMHEHHUH OTAENbHBIX KJIACCOB, CIIOCOOBI
UX TIOJyYCHHs] M HA3BAHHME OPraHMYECKUX COCJUHEHUN 110 TPUBHAIBHOW WM MEXAYHApOIHON
cUCTeMaTHYecKoi HOMEHKIIaType.
Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUICCKUX SallaHI/Iﬁ Ha CBOMWCTBa OpTraHU4YCCKUX
COEJMHEHUH OT/IEIbHBIX KIaCCOB

JlabopaTopnasi padora
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113 11 — [IpeBpamennsi OpraHMYeCKUX BelleCTB NIPU HATPEBAHUM
[Tomyuenue oTujeHa W H3y4EHHE €ro CBOMCTB. MojenupoBaHHe MOJEKYT U XHUMHUYECKUX
IIpEBpaIlCHUI Ha IPUMEPE 3TaHa, STUJIEHA, AallETUJICHA U JIp.

Tema 4.3. OcHoBHOE coep:kaHue OK 01
VnenTuduranms Teopernueckoe oGyueHue OK 02
OPTatHieciix Buoopranuyeckue coenuHenusi. [Ipumenenne u Ouosnoruyeckas poiib yrieBoaoB. OxucieHue OK 04
BOILICCTB, KX YIJIEBOJOB — MCTOYHMK SHEPrUM >KMBBIX Opranu3moB. OOnacTv NPUMEHEHHMS] aMHHOKMCIOT. IK 1.2
sHatele [TpeBpamenust OenxoB muiM B opraHu3me. buonornyeckue QyHkiuu Oenko. buonornueckue
ngMer Hae B ¢dyHKIMY KUpOB. Posb opranndeckoil XuMuM B pelieHny npo0IeM NHIEeBOi 6€301MacCHOCTH
nglglifsg;gmeﬂﬁoﬁ OHepreTuyeckasi 6e30MacHOCTb Poyib OpraHM4YecKOil XUMUHU B PEIICHUH MPOOJIEM dHEPTreTUUECKON
EATENLHOCTH 0€30MacCHOCTH, B Pa3BUTHH MEIAUIMHbI, CO3JaHUHM HOBBIX MAaTepHAJIOB, HOBBIX HCTOUHHKOB JHEPrHH
HelOBeKa (anbpTepHATUBHBIE MCTOYHUKM SHepruu). ONacHOCTb BO3ACHCTBUS HA JKUBBIE OPraHU3MbI

OpPTraHUYECKUX BEIIECTB OTJEIBHBIX KJIACCOB (YIIIEBOIOPOIBI, CIIUPTHI, (PEHOIBI, XJTOPOPTaHUYECKHE

IPOM3BOJIHBIE, AJIbAETHIBI U JIP.), CMBICH [TOKa3aTells NpeAeabHO JONYCTUMON KOHIEHTpAIUU

JlabGopaTopHble 3aHATUSA

I13 12 — UnenTndukanus opraHndecKuX coeJUHEHHI OTIeJIbHBIX KJIACCOB

WnenTudukanuss OpraHUYeCKUX COEJAMHEHHH OTIENIbHBIX KJIaccoB (Ha IpHUMEpe ajbJerujoB,

Kpaxmalia, YKCYCHOM KUCJIOTBI, OCJIKOB H T.I1.) C UCTIOJIh30BAaHUEM UX (PU3UKO-XHUMHUECKUX CBOWCTB U

XapaKTepHBIX KauyeCTBEHHbIX peakuuil. JleHaTypauus Oenka mpu HarpeBaHuM. LIBeTHble peakuuu

0enkoB. BO3HUMKHOBEHHE aHAIMTUYECKOTO CHUTHAJIAa C TOYKH 3PEHUS XMMHUYECKUX IPOLECCOB MpPH

OPOTEKAaHUHM  KAadeCTBEHHOW  peaklMu, TO3BOJIAIOLIEH  MASHTU(DUIUpPOBATh  MpeIIokKEeHHBIE

OpraHMYEeCcKHe BENIeCTBa

KP 3 — CrpykTypa 1 cBONCTBAa OPraHUYECKUX BELLIECTB
Pazneu S.
KuHernuyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHUYECKHX peaKiui
CxopocTh OcHOBHOE coJiep:KaHue OK 01
XUMHYECKHX TeopeTnueckoe o0yuenue OK 02
peakumit. CKoOpOCTh peaklUH, €€ 3aBUCUMOCTh OT Pa3lIMYHbIX (PAKTOPOB: MPUPOIBI PEArHpYIOLINX BELIECTB, 1K 1.2
Xumuieckoe KOHILIEHTPAIUM PEArupylolUX BEIIECTB, TEMIEPATYPhl M IUIOMAAM PEAKIIMOHHOW MOBEPXHOCTH.
PaBHOBECHC TeroBbie 3QPEKTH XUMUIECKUX PEAKIIMH. DK30- ¥ SHIOTEPMUUECKHE, PEAKIIHH.

OOpatumMocTh peakluuidl. XHMHUYECKOE€ pPAaBHOBECHE U €ro CMEUIEHHE IOJ| JCHCTBHEM pa3InYHbIX
(bakTOpoB (KOHLEHTpAIMsl PEareHTOB MM MPOAYKTOB pEaklMH, AaBJIeHHE, TeMIepaTypa) A
CO3JJaHUs] ONTUMAJIBHBIX YCIOBHN NMPOTEKaHNs XuMU4YecKux npoueccos. [Ipuaumn Jle [Hlarense
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IIpakTHYeckne 3aHATHSA OK 01
I13 13 — PemieHue NpaKTHKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha aHanu3 (HaKTOPOB, BIMAIOIIUX Ha OK 02
U3MEHEHHE CKOPOCTHM XMMHUYECKOW peakiuu, B T.4. C MO3HUIMHA 3KOJOTHYECKH IeIeco00pa3HOro IIK 1.2
NOBEJICHUS B OBITY M TPYJOBOH JEATEIBHOCTH B LIEJAX COXPAaHEHHUS CBOETO 3J0POBBS U OKpPYKaIOIIeH
MIPUPOJHOMN CpEebI.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHMM Ha IpuMeHeHue npuHmuna Jle-llarense s
HAXOXJICHUs HAlpaBJICHUs] CMEIIEHUS PAaBHOBECHS XMMHYECKONM peakuuu W aHaiu3 (akTopos,
BJIMSIIOLIMX HA CMEILEHUE XUMUYECKOT0 paBHOBECHS
Pa3znen 6. PacTtBopnl
Tema 6.1. OcHoBHOE coep:KaHue OK 01
TonsTue o Teopernueckoe odyueHne OK 02
pacTBopax P 3 = OK 07
acTBopeHue Kak Gpu3nko-xumMmuueckuii npouecc. Pactsopsl. CriocoObl IPUTrOTOBIEHUS pACTBOPOB. 1K 1.2
PactBopuMocTs. MaccoBass nois pacTBopeHHOro BemecTBa. CMbICH TOKaszaress MpeAesbHO ’
JOTTYCTUMON KOHLIEHTPALIMU U €r0 UCII0JIb30BAHKE B OLIEHKE SKOJIOTrMYECKON O€30MaCHOCTH.
[IpaBuiia HKOJIOTMYECKU 1EIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOW AESITENBHOCTH B LIETSX
COXPAHEHHUS CBOETO 3/I0POBbS M OKPYKAIOLIECH NPUPOJIHON CPEJIbl; ONTACHOCTh BO3/ICHCTBHS HA JKUBBIE
OpraHU3MbI OIIPE/IEIICHHBIX BEILIECTB.
Pemnienne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUIN Ha PACTBOPHI, HCIIOJIB3YeMbIe B OBITOBOM
Y IPOU3BOACTBEHHOM I€ATEIbHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOE cogepkaHue OK 01
Hccnenosanue JlaGopaTopHuble 3aHsITHSI OK 02
CBOMCTB PacTBOPOB B 1411 OK 04
PUIOTOBJIEHHE PACTBOPOB § 11K 1.2
[TpuroroBneHne  pacTBOpPOB  3adaHHOM  (MaccoBod, %)  KOHLEHTpaluuu (C  MHPaKTUKO- ’
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTNIpEeIeNIEHUE CPebl BOJHBIX PACTBOPOB.
Penienue 3a1a4 Ha TPUTOTOBJIEHHE PACTBOPOB
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIATHOTO MO1YJIsI)
Pazzen 7. Xumust B ObITY ¥ IIPOU3BOACTBEHHO A€ATEILHOCTH YeJ0BEKa OK 01
Xumus B OBITY U OcHoBHOe cogepkaHue OK 02
TIpOU3BOACTECHHOM Teopernyeckoe o0yueHue 85 8471
ACHATCITLHOCTH 34. HoBelime AOCTHKEHMS] XMMHYECKONM HAYKH U XUMHYECKOW TEXHOJOTHH. Ponb XumMuu B TIK 1.2
yeJioBeKa .

00€CTIeUeHNH JKOJIOTHYECKOM, YHEPTeTUIECKON U THUINEBON O€30MaCHOCTH, PA3BUTHH MEIHUITUHBI.
[IpaBuia moucka M aHaldW3a XUMUYECKOW HHQPOpPMAIMHM U3 PA3IUYHBIX MCTOYHUKOB (HaydHas H
y4aeOHO-Hay4YHas JIuTepaTypa, CpeIcTBa MaccoBOU nH(popMmanuu, cetb UHTepHET)
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IIpakTuyeckune 3aHATHSA

35. |3 15 — Pemenue keiicoB Ilonck W aHamu3 KEHCOB O NMPUMEHEHWHW XUMHUYECKUX BEIIECTB H
TEXHOJOTHMH C y4eToM Oyayiied mnpopecCHOHAIBHON JCATCILHOCTH 110 TEeMaM: Ba)KHEUIIIHE

CTPOUTENBHBIE MaTEPUalbl, KOHCTPYKIIMOHHBIE MAaTePUalIbl, KPACKM, CTEKJIO, KEpaMHKa, MaTephaisl| 2
IS DJIEKTPOHMKH, HAHOMATEPHANbl, TEKCTHIbLHBIE BOJOKHA, MCTOYHMKH SHEPIHH, OPTaHMYECKUE M
MHHEpaJIbHBIC YI00PEHUS, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XHUMHUSI.
36. |IIpomeskyTo4yHasi aTTECTALUSN 2
Bcero 72

20




3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeboBaHUSI K MUHMMAJIBLHOMY MATEPUAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJeyIolMe CIelraIbHble MOMEIIEHUs: Y4eOHbIH KaOWHET XMUMHUHM W/WIH y4eOHOU
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4yeOHOro KkaOuHera (HArJSAAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIMM TIPOCTHIX U CJIOKHBIX BEIIECTB W/WUJIU KOJUIEKIIMU MOJUMEPOB; KOJUICKIIUS
TOPHBIX MOPOJ] U MUHEpaJIOB, Tabnuila MeHnaeneeBa, yueOHble (GUIBbMBI, [TUGPOBBIC
00pa3oBaTesbHbIE PECYPCHI.

Texnuueckue cpeacrBa  O00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP sl IPE3CHTALIHIA.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI IS KaleJIbHBIX peakiuii, GuibTpoBasibHast Oymara, IpOMBIBAJIKHU,
CTEKJIIHHBIE TPOOUPKH, PE3WHOBbIE MPOOKU, (OHAPUKK, HAOOpP PEAKTHUBOB,
CTEKJIIHHBIE TMAJIOYKH, INTATUBBI [JIi MPOOMPOK; MEPHBIC IWUIUHAPHI, BOPOHKHU
CTEKJISIHHBbIE, BOPOHKHM JAenuTenbHbie muuHApudeckue (50-100 wmut), crynmku c
nectukoM, (apdopoBbie YalIKh, NUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacoOBbIE€ CTEKJA, JJICKTPOIUIMTKH, JA0OpaTOpPHBIE INTATUBBI, CIHPTOBBIC TOPEJIKH,
CIIUYKH, MPUOOp AJIS TOJY4YEHUs] Ta3oB (WM MPOOUpPKAa C ra300TBOJHON TPYyOKOH),
JepKaTenu JJIsi MPOOUPOK, CKISTHKU JJIS XPaHEHUS PEAKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mi1); mmaTenu; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKyHJIOMEDHI (Taiimepsbl), MepHbIe Tpooupku (Ha 10—20 M) 1 MepHbIe KOOHI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHBIE MAJIOYKU; KOHUYECKUE
K0J10b1 15t TUuTpoBaHus (50 u 100 mut); MHIUKATOPHBIE TOJIOCKU JIJIsl onpenenenust pH
U CTaHJapTHAs WHJIUKATOpPHAS IKaJla; YHUBEPCAIbHBIM UHAUKATOP; MUNeTku Ha 1, 10,
50 ma (umu posatopel Ha 1, 5 u 10 M), OOpeTKH Al TUTPOBAHMS, MEIULIMHCKUE
mmpunbl Ha 100-150 M, mabGopaTopHble W/WiAM aHalUWTUYECKUe Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U Ap. T1abopaTopHOe 000pyI0BaHNE.

3.2. HapopmanuoHHoe obecniedeHne peau3auu NporpaMmmbl

1. DnextponHsie oOpaszoBarenbHble W uHGOpManHoOHHBIE pecypchl IbC
BOOK.RU
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJILHOM JJUCHOUILJIAHBI

KOHTpOJ'IB N OLICHKA PE3YyJIbTATOB o6yquH>1 OCYHICCTBILICTCA IPLIIOAaBaTCICM

B IMpOLECCE TMPOBEACHUS NPAKTHUECKUX 3aHATUA U Ja0OpaTOpPHBIX  padoT,
TECTUPOBAHMS, & TAKXKE BBIIOJTHEHUS OOYyYalOIMMUCA WHIWBHUAYaJbHBIX 3aJaHuM,
MPOEKTOB, HcclieqoBaHUM. Pe3ynbTaThl 0OyudeHHs OINpPEAeINsSIOT, YTO OO0ydaroluecs
JOJDKHBI 3HAaTh, IIOHMMaTb M JEMOHCTPUPOBATH IO 3aBEPIICHUHU HW3YYCHHUS
JTVCLHUTUIAHBI.

Jist popMupoBaHUsl, KOHTPOJST M OILIEHKH PE3yJbTaTOB OCBOCHUS YyueOHOIl
JUCIHUIUIAHBI WCIOJB3YETCS CUCTEMA OLECHOYHBIX MEPOIPHUITUN, MPEACTABISIONIAS
c000M KOMIUJIEKC YYEOHBIX MEPOIPHUATHI, COTIIaCOBAHHBIX C pe3yJibTaTaMu O0YyUYEHUSI
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHble pe3yabTaThl IO

mucuumunae) u GI'OC CIIO.

XUMHYECKHUX HJIEMEHTOB
Y IPUPOJa XUMHYECKOU
CBA3U

(hopMyIBl COeTUHEHUN B
COOTBETCTBHH CO
CTETICHbIO OKHCIICHUS
XUMHYECKHUX IJIEMEHTOB,
MCXOJS U3 BAJICHTHOCTH U
ANEKTPOOTPHUIATELHOCTH

Tunbl 01leHOYHBIX
Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrat 00yuenust .
MeponpuATHI
I | OcHoBHOe coaepkanne
1 Dopmy/IMpOBaTh
Pa3nes 1. OcHoBbI PMYJIHP
0a30Bble NOHATHA U
CTPOeHUs BellecTBa
3aKOHbI XUMHHU
1.1 |OKO01 CrtpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHune atomoB

XHMUYECKHX DJIEMSHTOB U
MIPUPOJIa XUMUYECKOH CBA3U.

2. 3agaun Ha COCTaBJICHHE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COE€UHEHUN
(okcu0B, Cynb(PHUAOB, TUIPHUIOB
U T.IL).

3. 3amaHus Ha UCIOJIbL30BaHUE
XHMUYECKOM CUMBOJIMKH U
Ha3BaHWH COCOUHCHHI I10
HOMEHKJIAType MEKIyHapOJHOTO
COI03a TEOPETUYECKON U
MPUKJIAHON XUMUU U
TPUBUAIIBHBIX HA3BAHUU IS
COCTaBJICHUS XUMUYECKHX
(hopmyn TByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(puI0B, THAPUIIOB U T.11.) U
JIPYTUX HEOPTAaHMYECKUX
COCIMHEHHI OTIEIBbHBIX KJIaCCOB
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

1.2

OK 01
OK 02

[lepuoauueckuii 3aKOH U
tabmuma J[.U.
Menneneena

XapakTepu30BaTh
XMUMUYECKHE HJIEMEHTHI B
COOTBETCTBHUH C UX
I10JIO)KEHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa

1. Tect «MeTamnuueckue /
HEMeTaJlJINYECKHUE CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JCKTPOHHBIM
CTPOCHUEM M MOJIOKEHUEM B
MEPUOJUYECKON CUCTEME
XUMHUYECKHX djiemeHToB .M.
MenneneeBay.

2. IlpakTyeckue 3a1anust Ha
YCTaHOBJICHHUE CBSI3H MEXKTY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M MIEPUOUIECKUM
N3MEHEHHEM CBOMCTB
XHMMHYESCKHX 3JIEMEHTOB M UX
COEJIUHEHHI B COOTBETCTBUH C
nonoxenueM llepuonnueckoit
CHCTEME.

3. lIpakTrKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTepU3alUI0 XUMHYECKUX
21eMeHTOB: «Mertamndeckue /
HEMETAININYECKUE CBOICTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJCTBO K AJIEKTPOHY
XHUMUYECKHUX DJIECMECHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOCHHUEM H TTOJI0KCHHUEM B
MEePUOINYECKON cCucTeMe
XAMUYECKHX DJIEMESHTOB

.. MenneneeBay

Pasznea 2. XumMuueckue
peakuuu

XapakTepu3oBaTh THUIIbI
XUMHYECKHX peaKIui

KonTtpoabHnas padora
«CTpoeHue BenecTsa u
XHMHYECKHEe PeaKIum»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuui

CocTaBJIsITh peakiuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIICHHUS,
OKHUCJIINTCIBHO-
BOCCTaHOBUTEJIHHEBIE
peakiuu

1. 3amauym Ha cocTaBiIcHHUE
YpPaBHEHUU PEAKIUM:

— COCIMHCHUS, 3aMCIICHHS,
pasnokeHus, 0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

UCIIOJIb30BaHUEM METOIa
AJIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIeCTBa WK 00BhEMA

ra3oB I10 U3BECTHOMY KOJIMUECTBY

BELIECTBA, MAacce WIH 00BEMY
OJTHOTO U3 YYaCTBYIOIIUX B
pEaKIMK BEIIECTB; PacUEThI
Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) POJAYKTOB PEAKIINH,
€CIT OZIHO M3 BEIIECTB UMEET
IpUMECH

2.2

DIIEeKTPOTUTHIECKAS
JYICCOLMAIMS U MOHHBIN
oOmeH

CocraBnaTh ypaBHEHUS
XUMHAYECKHUX PEaKIUH
HMOHHOI0 0OMEHa C
ydJacTuem
HEOPraHN4YeCKUX BEIECTB

1. 3aanus Ha COCTaBIICHUE
MOJICKYJISIPHBIX U MOHHBIX
pEaKuuii C y4aCTUEM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHUE U3MCHCHHS
KHCIIOTHOCTH CPE/IbI

2. JIaboparopHas pabota "Tursl
XUMUYECKHUX peakuui”

Pa3zpnen 3. Ctpoenne u
CBONCTBA
HEOPTraHUYeCKHUX
BelleCTB

HccnenoBath cTpoeHue u
CBOIICTBA
HEOPraHuYeCKuX
BelleCTB

KonTpoasnas padora
«CBOHCTBa HEOPraHHYECKUX
BellecTB»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

3.1

OK 01
IIK 1.2

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (OPMYITBI UITH
COCTABJICHUE XUMHUYECKOU
(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCoOBOM
JI0JIU (MacChl) XMMHUYECKOTO
3JIEMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyueckue 3a1anus 1Mo
KJIacCU(pUKall1, HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [pakTuyeckue 3a1aHus Ha
ONpeAeICHuE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3U U THTIA KPUCTAINIMYECKON
pELIeTKH

3.2

OK 01
OK 02
I1IK 3.5

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJICKYJI, a TAK)KE TUTIA
KPHUCTAJUTNYECKOMN
pemeTku

1. Tect «OcobGenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJICH».

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaKIUI
C y4acCTHEM TIPOCTHIX M CIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJNIOB, HEMETAJIOB U
aM(pOTEePHBIX DIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJICH, XapaKTEPU3YIOIIUX UX
CBOMCTBA U CIIOCOOBI IOJTYYEHHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHBIEC
TEOPETUYECKUE 3aaHus Ha
CBOMCTBA U IIOJIy4YCHUE
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTHKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTUEM
HEOPraHUYECKUX BEIIECTB,
HCIIONB3YEMBIX ISl UX
HUICHTH(PUKAIIY.
2.JIaboparopnas pabota:
“Unentuduxanus
HEOPTraHWYECKUX BELIECTB”

4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora
CBOICTBA cBoiicTBa oprannveckux («CTpoeHmne u CBOMCTBA
OpPraHMYecKux BeleCTB OPraHMYecKHuX BelecTB»
BeLIECTB

41 | OK 01 Knaccudukanus, Knaccudunuposarts 1. 3aganus Ha cocTaBlIeHHE
[IK 3.5 |cTpoenue u OpraHMYEeCcKre BEIIeCTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHHUI IO TPUBUAIILHOW WITH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXTyHapOAHON
CUCTEMAaTUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIEHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIETIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibt
OpPraHMYECKON MOJIEKYJIbI, UCXOs
13 DJIEMEHTHOTO cocTaBa (B %)
4.2 | OKO01 CBolicTBa OpraHMYECKUX | Y CTAaHABIMBATh 1. 3amaHus Ha cocTaBiIeHUE
OK 02 |coenuHeHUI 3aBUCHUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX pPEaKIUI
OK 04 XUMUYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX
K 1.2 OpPraHWYECKUX BELIECTB OT |BEIIECTB HA OCHOBAaHUU UX

CTPOCHUSA MOJICKYJI

COCTaBa U CTPOCHHS.
2. 3a7aHus Ha COCTABJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTIOCTPUPYIOIINX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs TAHHBIX PEAKIUN U
TeHETHYECKOM CBA3U
OpPraHUYECKUX BEIECTB Pa3HbIX
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
KJIACCOB.
3. PacuerHble 3a1a4u 11O
YPaBHEHUSIM PEAKLHN C y4aCTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBparieHnst OpraHu4eCKUX
BEILIECTB IIPY HarpeBaHuu"
4.3 | OK 01 Wnentuduxamms Hccnenosath 1.IIpakTuKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHuuyeckux BEILECTB, |KAUECTBEHHBIC PEAKIIMU  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHU4YeCKHUX XMMHYECKUX PEAKIUi ¢ ydacTuEM
[IK1.2 |mpumeHeHHE B OBITOBOM |COEIMHEHUN OTIENBHBIX |OPraHUYECKUX BEIIECTB, B T.4.
Y IIPOU3BOACTBEHHOMN KJIacCOB UCIIOJIb3YEMBIX JJI UX
JIESITEIbBHOCTH YEJIOBEKa UICHTU(HUKAIMA B OBITY U
IPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYeCKHe |(aKkTOpOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX pPeaKIui
XHMHYECKHX peakuui
5 | OK Ol CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaxkuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAIlMM  |TE€OpPETHUYECKUE 3aJaHus Ha
[IK 3.5 |paBHOBecue pearvpyronux BeIecTB U |aHaINU3 (PaKTOpOB, BIUAIONIUX HA
TEMIEPaTypbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XUMHUYECKOM
XUMHYECKUX PEaKIUn peakuuu. [Ipaktrko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEeHHe puHuuna Jle-
KOHLIEHTpauuu Bemiects, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEeMIEpaTypbl Ha paBHOBECHS] XUMUYECKOW peaKkIuu
CMeIlleHne XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOMINUX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTs HCTHHHEBIE

Pa3zgen 6. PacTtBopbl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTUKAMHU
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyarh UCTUHHbBIE 1. 3aaun Ha TPUTOTOBJICHHE
OK 02 pacTBOpbI pacTBOPOB.
IIK 1.2 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacyeTHbIC 3a1aHUS Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHOMN AESITEIbHOCTH
YelioBeKa
6.2 | OK 01 Hccnenosanue cBoiictB |Mccnenoats Gpusnko- JlaGopaTopHas padora
OK 04 |pacTtBOpOB XUMHYECKHE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
IIK 1.2 WCTUHHBIX pacTBOPOB

Il | [IpodeccuonaJbHO-OPHEHTHPOBAHHOE COJePKaAHUE (COTEPKAHUE MPUKIIATHOTO MOTYJIs1)

7 Pa3zgea 7. OuenuBarth nocjaeAcTBH |3amuTa Keica (¢ yueToM
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHOM
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM AesITeJIbHOCTH)
eI TeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YeJI0BeKa ¢ MO3N LUt

IKOJIOTHYEeCKOH

Oe3omacHocTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yauerom Oynymieit
OK 02  |mpou3BOJCTBEHHOM OBITOBOM U npodeccroHalbHOI
OK 04 |nmesTenbHOCTH YEJIOBEKA |[IPOU3BOJICTBEHHON JESITEIbHOCTH)
OK 07 NesITeTbHOCTH YelioBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
IIK 3.5 no3unuii skosornueckor | 1. Ilorennenue knumara u

0€30I1aCHOCTH

BBICBOOOYKICHHE T'a30BbIX
THJIPaTOB CO JIHA OKEaHa.

2. bynymue marepuansl s aBua-
, MAIIMHO- ¥ TPHOOPOCTPOCHHUS.
3. HoBble MaTepuansl 1iist
COJTHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTUTENBHBIX TPEnapaToB
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KOHTPOJIbHO-U3MEPUTEJIbHBIE MATEPHUAJIBI
1O YYEBHOM JUCLHUIIIUHE

0.12 XUMUA

CrnenmnanbHoctb 38.02.04 Kommepius (1o oTpacisim)
Kypc 1 kypc rpynmnsr 11K

®dopma 00ydeHHs: OdHAS

2023 r
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Pabouas nmporpamMma y4ueOHOM mucuUInHbl «Pu3nKa» pa3padboTaHa Ha OCHOBE:

— TpuMepHOW paboueil mporpaMmbl 00IIE00pA30BATENBHON AUCHUIUIUHBL «DPU3UKa» I
npodeccuoHaIbHBIX 00pa30BaTeNbHBIX OpraHMU3alui, yTBEp)KICHHON Ha 3acenaHuu CoBera 1O
OLIEHKE COJEpXkaHMsA M KadecTBa IPUMEPHBIX padouux IporpamMm o00LIe00pa30BaTEIbHOIO U
COIMATIBbHO-TYMaHUTAPHOTO LIUKJIOB CPETHEro Mpo(deccCHoHaNbHOro oOpa3oBaHus, mporokos Ne 14

ot «30» nostopst 2022 r. (UPI10),

— (ereparbHOTO TOCYAaPCTBEHHOTO CTAaHIAPTa CPEAHETO MPOPECCHOHATLHOTO 00pa30BaHMS IS
YITIC 38.00.00 u mpoduiis mpodecCHOHATEHOTO 00pa30BaHUs CIEIUATBHOCTEH MO TpOorpaMMe
MOJITOTOBKH CICIIHAIUCTOB CPEIHETO 3BeHa cpeanero npodeccuonamsuoro odopaszosanus (IIIICC3

CIIO),

— ¢ yuyetom PaGoueii mporpammbl BocnuTaHusi no crnenuaibHoctd 38.02.04 Kommeprus (o

OTpacysiMm)
Opranmzanus paspaboruuk: [AIIOY CO «KpacHoypuMCcKHii arpapHbIiA KOJUIEDHK»

Pazpaborunk: Kopenanosa H.B. — mpenogaBarens
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Hrorosas arrecranus mpoBoauTcs B hopme auddhepeHIIMpOBaHHOTO TECTUPOBAHUS
1. PabGoTta mpoBOAUTCS U POBEPSIETCS MPEroaaBaTesieM
2. PaboTa BBHIMIOTHSAECTCS HA JBOWHBIX JTHCTAX.

Ha nucre Hazmo ykasath 1aTy MpOBEICHUSI.

Ha mnepBom nucte B cepenuHe MOJ JaTOM cilenyeT akKypaTHO HOJMUcaTh paboTy IIo

CIIEIYIOIIEeMY O0pa3Ily:

DK3aMeHaIMoHHas paboTa Mo XMMHUHU
CTyJEeHTa (KH) IPYIIIIbI
@O B poaUTEIIBHOM a/1eXKe MOTHOCTHIO

No BapuanTa

3. Ha BbinosiHeHHEe paboThl OTBOAUTCS HE Oosiee 45 MUHYT.
4. 3amaHust pEKOMEH/IYeTCsl BBIIOJIHATH CTPOTO 10 HyMEpaIiy, a He B CBOOOTHOM TOPSIIIKE.
5. Pexomenayercst u3berath ucnpabieHUH. MOXHO MOJIb30BaThCS YEPHOBUKOM.

OO6opynoBaHue: KalbKyIsATOP, PyUKa.
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IIpumepHbIl BAPUAHT 3aJaHUH.

Brok A. MHCTpyKIHs 110 BRIMONTHEHUIO 3a1aHuii Ne 1-17: BeiGepure OyKBY, COOTBETCTBYIOIIYIO

IIPaBUJILHOMY BApPUAHTY OTBETA, U 3AIIUIIUTE €€.

Ne

3ananue (BOmpoc)

1.

XUMHUYECKUN 3HAK HATPUSL:
a) N

0) K

B) Na

r) Ca

DnekTpoHHas GopMysia aToma XJopa:
a) 1s22s22p5

0) 1s22522p6 3s23p5

B) 152251

r) 1522522p6 352

Monexynspaas macca MgO paBHa:
a) 56r/Mob
6) 90 r/mMmomB
B) 40 r/mMo01B
r) 32 r/™MoIb

[To HOMepy meproaa MOKHO OTIPEACITUTH:
a) YUCIIO HEUTPOHOB B sIIpe

0) 3apsn siapa

B) YHMCJIO 3JIEKTPOHOB B aTOME

T') YUCJIO DJICKTPOHHBIX YPOBHEH B aTOME

Xumnueckas peakius, ypaBuenue kotopoit CuO+2HCI CuCla+H20+113,7 xJlx
SIBJISICTCSL:

a) HeoOpaTUMOM, IK30TEPMUUYECKOM, 0OMEHa

0) HeOOpaTUMOi1, SK30TEPMUUYECKON, COSTMHEHUS

B) 00paTUMOM, SHIOTEPMHICCKOM, 3aMeIEHHUS

') 00paTHUMOM, SHIOTEPMUUIECKOM, Pa3TI0KECHUS

[Ipu noHmx’eHnM naBieHus: XuMruueckoe paBHoBecue B ypaBHeHun 2CO(1)+02(T)
2CO2(I")+Q cmectures:

a) BJIEBO

0) BIIpaBo

B) HET MPABUIIBHOTO OTBETA

I') OCTaHETCSI HEU3MEHHBIM

B okucnutenbHO-BoccTaHOBUTENBHOM peakiinn, cxema kotopoit K+HCI=KCl+H2
Kod(ppuIMeHT nepe;; BOCCTAaHOBUTEIIEM PaBEH:

a)l

0)3

B)2

r)4

Koppo3sus xene3a cunbHee BCEro UIET, €CJIM €ro 00pa3iibl TOMECTUTH B:
a) BOJy, HACBIIIEHHYIO KHUCIIOPOJAOM U YTJIEKUCIIBIM I'a30M OJJHOBPEMEHHO
0) TUCTHITUPOBAHHYIO BOIY

B) BOJY, HACBILIEHHYIO KUCIOPOJAOM

T') BOJY, HACBIIIEHHYIO BOJIOPOJIOM
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N3 pactBopa conu FeCly, sxene3o crnocoOeH BHITECHUTh METaJLI:
a) MeJb

0)IIHK

B)30JI0TO

) cepedpo

10.

B mpuBeneHHON HIDKE CXeMe ypaBHEHHH JBYX TOCIIECI0BATEIBHBIX IPEBPAIICHUNA
omnpenenute BemectBa X u'y: Zn X ZnCl2 Y Zn(OH)z2:

a) HCIl u H20

6) Cl2 u HNO3

B) HCl u NaOH

r) ZnO u Cu(OH);

11.

O yHKIIMOHATbHAS TPYIINa COIUPTOB:
a) -CoHs

0) -NH>

B) -COH

r)-OH

12.

VYxaxuTe HazBaHue BemecTBa, popmyna koroporo HzC — CH - CH — CH2 — CH3
CHs: CHs

a) 2,3 TUMETUJITICHTaH

0) 3,4 nuMeTwmimeHTeH-1

B) 2,3 TuMeTUIOyTaH

r) 3,4 numeTmiIOyTeH-1

13.

JluneiiHas reoMeTpHsl MOJICKYJIBI alleTUlIeHa 00yCIOBJICHA!

a) sp? — ruOpuau3anueli opouTaieii yriepoma

0) sp — rubpuan3anueit opouTaien yriepoaa

B) sp° — rubpuan3anueil opouraneil yriaepoaa

') HOHHBIM THUTIOM B3aUMOJICHCTBHSI MEXKIY YTIIEPOJIOM U BOJOPOIOM

14.

T'oMOJI0raMu 1o OTHOILEHHIO APYT K APYIY SBIISIOTCS BELIECTBA!
a) CsHz7; C4Ho; CsH12

0) CH3OH; CsHs; CsHs

B) CsHa2; C3Hs; CaH1o

r) CoHsOH; CH3COH; Cs4H1o

15.

Henb3s yTBepKaaTh, 4T0 YKCYCHAst KHCIIOTA:
a) IMCCOIMUPYET B BOJHOM PacTBOpE

0) pearupyer co meIoYaMu

B) U3MEHSIET OKPACKY JIAKMYyCa

I') pearupyer ¢ METaHOM

16. | JIro60#1 MHOTOATOMHBIN CIUPT MOXKHO OTIPEAETUTH MO PEaKIIUN B3aUMOICHCTBHA C:
a) Cu(OH):
0) AgNOs
B) Na
r) HCI
17.| YcranoBuTe COOTHOLIECHHE MEX/Y IEPEUHEM BEIIECTB U JIJIMHOM CBSI3U B €T0
MOJIEKYJIE:
1) CHq a) 0,14 HM
2) C2Hy 0) 0,12 HM
3) C2Hz B) 0,34 HM
4) CeHs r) 0,154HM
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1) 0,092HM

biok b. HucTpykmuss mo BbmojHeHWt0 3amaHuid Ne 18-22: ompenenwte NpOIYIICHHBIC B

MMPEATIOKEHUAX CJI0BA U 3alIMIINTE UX; IOIIYCTUMO 0003HayYeHne BECIICCTB IIPpHU ITOMOIINHU XUMHUYCCKUX

CHUMBOJIOB (M1 popmyin)

18. | ATOMBI B MOJIEKYJIaX COSAMHSIOTCS HE OECIIOPSAA0YHO, @ B CTPOTO ONPEISICHHON
MOCJIEI0BATEILHOCTHU COTJIACHO HX...

19. | XuMuyeckue peakuuu, IpOTeKaIoUIe MPHU JaHHBIX YCIOBHIX BO B3aUMHO
IMPOTHUBOIIOJIOKHBIX HAITPABJICHUAX HA3BIBAIOTCA. ..

20. | Makpomorekynia Kpaxmaia mpeAcTaBiseT co00i MPUPOAHBIN MOIMMEDP, MOHOMEPAMU
KOTOPOTO SIBJISIFOTCS] MOJICKYJIBL....

21. | Peakmus cpeapl pacTBOpa KapOOHATa HATPUS SBISETCHL...

22.| CnupThl, B COCTaB KOTOPBIX BXOJIAT JABE U 00Jiee THAPOKCUIBLHOM TPYIIT Ha3bIBACTCHL. ..

I/IHCTp}/KI_[I/ISI 110 BBIIIOJIHCHUIO 3aJaHUA Ne23: pelunTe 3a4avy, 3allUMIIUTC PCIICHUEC U OTBCT.

23.

BeranrcnuTe MaccoByro 100 cephl B okcuae SO»

Kpurepuu onienuBanust paboThI:

Kaxaplii mpaBUIBHBIN OTBET OlleHUBaeTcs B 1 6an.

CraButcs oreHKa «5» - 85% - 100%, eciu BeImoHEHB! 19-23 3amannif;

«4» - 65% - 84%, ecinu BeIONHEHE! 14-18 3amanuif;
«3» - 41% - 64%, ecnu BeINOIHEHBI 9-13 3amaHuni;

«2» - 0% - 40%, eciu BBIIIOJHEHEI 8 3aJaHUIA.
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