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Pabouast mporpamMma y4eOHOM TUCITUTIITUHBI « XUMHUS» pazpaboTaHa Ha OCHOBE:

— TpUMEpHOH paboueil mporpamMmbl 00IIC0O0pa30BATEIBHON ANUCIMIUIMHBL «XUMHSD» IS
npodeccHoHaNbHBIX 00pa30BaTENbHBIX OpPTaHM3aLUi, yTBep)KIACHHOW Ha 3acemanun CoBera IO
OLIGHKE COJepXKaHWs M KadyecTBa MNPHUMEPHBIX pabouux Mporpamm o001I1e00pa3oBaTeIbHOIO H
COIIMAJIbHO-TYMaHUTAPHOTO LIUKJIOB CPEeIHEro MpodeccHoHanbHOro obpa3oBaHus, mporokos Ne 14

o1 «30» Hos16ps 2022 r (UPII0O),

— (henepanbHOTO roCyIapCTBEHHOTO CTAaHIAPTA CPEAHET0 MPOPECCUOHATBLHOTO 00pa30BaHMs IS
YITIC 38.00.00 u mpoduiis mpodecCHOHATLHOTO 00pa30BaHUs CIEIUAIBHOCTEH MO TporpaMMme
MOJITOTOBKH CIICIIUAIIMCTOB CPEIHETr0 3BeHa cpejHero npodeccruonanibHoro oopaszosanus (I1TICC3

CIIO),
— ¢ yuetom Paboueii mporpammsl Boctintanus no cnenuainbaoctu 38.02.08 Toprosoe neno
Opranuszanus pazpadoruuk: [AIIOY CO «KpacHoypuMcKuii arpapHbIi KOJIIEIAK»

Pazpaborunk: Kopenanosa H.B. — npenogaBarens
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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOI'PAMMBbBI
OBIIEOBPA3OBATEJIBHOM JUCHOUILJIAHBI «XUMMUS»

1.1. Mecto uCUMIVIMHBI B  CTPYKType OCHOBHOH  mpogeccnoHaabHOM
o0pa3oBaTe/IbHOI MPOrpaMMblI

OO61eobpazoBarenpHas JUCHUIUIMHA «XUMUS» HM3ydaeTcd Ha 0a30BOM YpOBHE B
oOmeo0pa3oBaTeIbHOM — LUKJIE  y4eOHOro  IjlaHa  OCHOBHOM  mpodeccruoHanbHOU
oOpasoBarenbHOI mporpaMmMbl ykpymHeHHBIX rpymnn 38.00.00.

TpyaoeMKoCTh NUCHUUIIMHBI «XHUMHs» Ha 0a30BOM YpPOBHE COCTaBisieT 72 4aca, W3
KOTOpPBIX 64 4yaca — 0a3oBBIM MoOnynb (6 pa3aenoB) U 8 yacoB — MpUKIaTHON MOAynb (1
pa3zen), BKIIOYAIOIINUNA MPAaKTUKO-OPUEHTUPOBAHHOE COJECpKAHUE KOHKPETHOW Npodeccuu
WM CIIEUATIbHOCTH.

[IpuknagHoii MoOaynb BKIIOYAeT OJWH pa3fen. Pasmen 7 «Xumuss B OBITY U
IIPOU3BOJICTBEHHOMN NeSTENbHOCTH YeJI0BEKa» peanusyercs TUIs BCEX
npodeccuii/criennaJbHOCTe  Ha MaTepuaine KEHWCOB, CBS3aHHBIX C  DKOJIOTHMYECKOU
0€30MaCHOCTBIO U OIIEHKOM MOCIeACTBHI OBITOBOM M MPOU3BOJICTBEHHOMN AESATEIBHOCTH, MO
oTpacisaM Oyayiien npodeccuoHaTbHON AESTETbHOCTH 00YJarOIUXCA.

[Tepuon obyuenust 1 rox m pacnpeneneHue nmo cemecrpam: 1 cemectp — 30 gacos, 2
cemecTp — 42 yaca.

1.2. Ilesin ¥ IJIaHUPYeMble Pe3yJbTAaThl OCBOCHUS AUCUMILIAHBI

1.2.1. Heau u 33124 AU CHMILJINHbI

dopmupoBaHHE Yy CTYAEHTOB MPEACTaBICHUS O XHUMHUYECKOM COCTaBJISIOLIECH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPa KaK OCHOBBI NPUHATHUS PEUICHUN B YKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALMIX, OTBETCTBEHHOTO ITOBEJEHUS B IPUPOJIHOM CpELE.

3anaun IUCHUIINHBI:

1) chopmupoBaTh MOHUMaHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX IPOIIECCOB
U SIBJICHUM B OKPYKalOIIEH cpene, LEJOCTHOW HAyYHOM KapTUHBI MHUpa, B3aMMOCBS3H M
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUSI COCTABIATH (POPMYIIBI HEOPTAHUYECKUX M OPTAaHMUYECKHUX BEIIECTB,
YpaBHEHMSI XUMHUYECKUX peaKUUid, OOBSACHATh MX CMBICI, MHTEPIPETHUPOBATH PE3yJIbTAThI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTH HABBIKU MPOBEICHUS MPOCTEHIINX XUMHUECKHX IKCIIEPUMEHTATBHBIX
UCCJIEIOBAaHUN C COOJIIoJIeHneM TMpaBuil O€30MacHOro oOpalieHus ¢ BeLeCTBaMU U
71a00paTOPHBIM 000PYTOBAaHHEM;

4) pa3BuUTh YMEHHUS HCIIOJIb30BaTh HWH(GOPMALMIO XMMHUYECKOrO XapakTepa U3
Pa3TUYHBIX UCTOYHHUKOB;

5) chopmupoBaTh yMeHHUS NPOTHO3HPOBATH MOCIEACTBUS CBOEU JAEATEIBHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOIIECCOB;

6) copmupoBaTh MOHMMAHWE 3HAYMMOCTH JOCTIDKEHHUH XUMUYECKOW HAayKd U
TEXHOJIOTUH JJI pa3BUTHUA COLMATBLHON U IPOU3BOJCTBEHHOM 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 JucuuninHapHble

KOMIIeTeHIN i

OK 01. B yacTH TPYZ10BOIr0 BOCIIMTAHMA: - BIQJETh CHCTEMOH XMMHUYECKMX 3HAaHHMH, KOTOpas BKJIIOYAET:
BI)I6I/IpaTB - TOTOBHOCTbL K Tpyady, OCO3HAHHWC NCHHOCTH | OCHOBOIIOJIAraromue IOHATUA (XI/IMI/I‘ICCKI/Iﬁ OJICMCHT, aTOM, OJJICKTpOHHAas
Croco0bl MacTepcTBa, TPYA0Ir00ue; o0osiouka aToma, s-, p-, d-3JEKTPOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYJIa,
pelICHUA 3ada4 - T'OTOBHOCTB K aKTHBHOM ACATCIIBHOCTU | BAJICHTHOCTDb, 3JICKTPOOTPULATCIIBHOCTb, CTCIICHbL OKHCIICHHA, XUMHUYCCKad
npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HAlpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O0beM, YIJIEPOAHBIM CKejerT,
BHOU CIIOCOOHOCTh ~MHHULIMMPOBATh, IIJIAHUPOBATh U | (QYHKUMOHAJbHAS TPYIIA, paguKaj, U30MEpHs, U30MEPhl, TOMOJOTUYECKUI
JESITEIbHOCTH | CAMOCTOSTENILHO BBIMOIHATh TAKYIO AEATEIBHOCTD; | psl, TOMOJOIH, YIJI€BOJOPO/bl, KUCIOPO- U a30TCOAEPIKAIINE COSAUHEHMS,
NPUMEHUTENBH | - HHTEpEC K pa3IuYHBIM cdepam | OMONOTHYECKH AaKTUBHBIE BemlecTBa (YIJIEBOJBI, JKUPBI, OCIKH), MOHOMED,
0 K Pa3JIYHbIM | IPO(PEeCCHOHATBHOMN NeATEIbHOCTH, HOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE  COEAMHEHUS,
KOHTEKCTaM OnjiajieHMe  YHHBEPCAJLHBIMH  Y4eOHBIMHU | KpUCTAJUIMYECKAs PEHIeTKA, THUIBI XWMHYECKHX PEaKIui (OKUCIUTEIHHO-

NMO3HABATEJIbLHBIMHY J1CHCTBUSIMMN:
a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSITEJIBHO (bopMynHMpoBaTh U
aKTyalIu3upoBaTh MpPoOIEMY, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYHICCTBCHHI)II\/JI HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001IeHMS;

- ONpeneisTh IeNd JeSTeNbHOCTH,
napaMeTpH 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBIISITH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paCCManI/IBaeMBIX SABJICHUAX,

- BHOCHUTh KOPPEKTUBBl B  JESTEIBHOCTD,
OIICHUBATh COOTBCTCTBUC pe?:y.]'II)TaTOB OeJIsIM,

3aJaBaThb

BOCCTaHOBUTENBHBIE, 9K30-U SHAOTEPMHUUECKUE, PeaKIIM HOHHOTO OOMEHa),
PacTBOP, DIEKTPOIUTHI, HEIIEKTPOIHUTHI, dJIECKTPOIUTUYECKAS] JUCCOIHAITHS,
OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIUU, XUMHUECKOE
paBHOBECHE), TEOpPUM U 3aKOHBl (T€OpUs XMMHUYECKOTO CTPOCHHUS
oprannyeckux BemectB A.M. byrnepoBa, Teopus 3IEKTPOIUTHYECKOU
JIcconranuu, nepuoanyeckuil 3akon .M. MennaeneeBa, 3aK0OH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XMUMHH, (PaKTOIOTUUECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYEHUU U O€30MaCHOM HCIIOIb30BAHUU
BOXHEHIINX HEOPTaHWMYECKUX W OPraHUYeCKHX BEIIeCTB B OBITY U
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMEThb BBISBISITh XapakTEpPHbIC MPU3HAKK M B3aUMOCBSI3b H3YYEHHBIX
HOHHTI/If/i, HpI/IMeHHTB COOTBGTCTBYIOHH/IG IIOHATUS HpI/I OIIUCaHUun CTpOGHI/ISI nu
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M UX MPEBPALECHUN;
BBISAIBJIATH B3aMOCBI3b XUMHUYCCKUX 3HaHI/II\/II C IIOHATUAMHAN n




OIICHUBATh PUCKH TOCIEICTBUN ACSITETbHOCTH;

- pa3BHBaTh KPEATHBHOE MBIILICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOM
u MIPOCKTHOM IEITEIBLHOCTH, HaBBIKAMHU
pasperieHus mpoodieM;

- BBIIBJISTH IPUYMHHO-CICACTBEHHBIC CBSI3H U
aKTyaJIM3UpOBATh 33724y, BBIIBUTATH TUIIOTE3Y €€
pelIeHus, HaXOJIHUTh apryMeHThI IS
JIOKA3aTeIbCTBA CBOMX YTBEPXKIACHHI, 3a7aBaTh
napameTpbl U KpUTEPUH PEIICHUS;

- AHAIM3HWPOBATHh MOJYYCHHBIC B XOJI€ PEIICHUS
3aJaud pe3yNbTaThl, KPUTHUYECKH OLIEHUBATh HUX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh HW3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATEIBHYIO H
MPAKTHUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTH UX HCIOJIL30BaHHUS B
MO3HABATENLHOMN U COIMAbHOM MPaKTUKE

npeiaraTh

IIPEJICTABICHUSIMUA IPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- yMeTb HCIOJIb30BaTh HAUMEHOBAHHUA  XUMHMUYECKUX  COCIMHEHUH
MEXKJIYHApOAHOTO COK3a TEOPETUYECKOW W MPUKIATHOM XUMHM U
TpPUBHAJIbHbBIE Ha3BaHUS BKHEHIIMX BEILECTB (3THJIEH, alleTHIIEH, INTULEPHUH,
denon, Qopmanbaerun, yKCycHas KHUCIIOTa, TJIMLUH, YrapHbIH Tas,
YIJIEKUCIBIN a3, aMMUaK, rameHas U3BeCTb, HEralleHas U3BECThb, IUThEBas
cola M JPYTHX), COCTABIATH (HOPMYJIbl HEOPraHWYECKHX M OPTaHUYECKUX
BEIIECTB, YPAaBHEHHUS XUMHUYECKUX pPEaKUUH, OOBACHATb HX CMBICIH;
MIOJITBEPK1aTh XapaKTepHbIe XUMHUYECKUE CBOICTBa BELIECTB
COOTBETCTBYIOIIUMH 3KCIIEPUMEHTAMHU U 3aIMCAMU YPaBHEHUN XHMHUYECKUX
peaKkuuii;

- YMeTb YCTaHaBJIMBaTh IPUHA/JIEKHOCTh H3YyYCHHBIX HEOPraHUYECKUX MU
OpraHMYECKUX BEIIECTB K ONPENEICHHBIM KJaccaM U IpyIIaM COEIUHEHUH,
XapaKTepu30BaTh MX COCTAaB M Ba)KHEHIME CBOWCTBA; ONPEAENATH BHJIBI
XMMHUYECKUX CBSI3eH (KOBaJEHTHAas, MOHHAs, METaJNIM4yecKasi, BOJOpPOJHas),
TUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KJIacCU()ULIUPOBATh XUMUUECKUE
peaxkuuu;

- copMupoBaTh NIpPEACTABICHUSA: O XHUMHYECKOM  COCTaBISIOLIECH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpA, POJIM XHUMHUU B TO3HAHUU SIBJICHUMN
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIUMON Il PELICHUS MPAKTUYECKUX
3a7ja4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/10pOBBIO U
MPUPOAHON Cperie;

- yMeThb MpPOBOJUTH pacueTbl MO XMMHUYECKMM (opMyjaM M YypaBHEHUSIM
XUMHYECKMX  peakUuid ¢  HCIONb30BaHMEM  (U3MUECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIEeCTBa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObemMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CUCTEMHBIE XMMHYECKHE 3HAHUS IJI1 NPUHATHS PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOLIECTBEHHOW MPAKTHKH,

- yMeTb IUIAHUPOBaTb U  BBIIOJHATH XMMHWYECKUH  DKCIIEPUMEHT
(mpeBpallleHusi OpPTraHWYEeCKUX BEUIECTB IMPH HArpeBaHUHU, IOJTYYCHHE
JTUJICHA U U3YYECHHE €0 CBOMCTB, KAUECTBCHHBIC PEaKLUM Ha aJIbICTUbL,
Kpaxmall, YKCYCHYIO KHCIJIOTY; JeHaTypauusi OelKOB NpH HarpeBaHuH,




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

e TEIbHOCTH

OCHOBAHHOT'O Ha Jasnore KYJbTYP,
CIOCOOCTBYIOIIETO OCO3HAaHMIO CBOEr0 MecCTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEPLICHCTBOBAHME S3BIKOBOM M YMTATEIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUSA MEXIY
JIOJbMU U ITIO3HAHUS MUDPA;

- OCO3HAHME IEHHOCTH HAy4YHOM [JeATEIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATH ~ IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIbHO U B TPYIIIIE;

OsilaileHHe  YHHBEpPCAJIBbHBIMM  y4eOHBIMU

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ nHpopmanueii:

- BJaJIeTh HABBIKAMU TONy4YeHUs MHPOpMAIUH U3
MCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBIISITh MOUCK, aHAJN3, CUCTEMATHU3AIUI0 U
WHTEpIPETAHIO HH()OpMAIIUU Pa3TUYHBIX BUIOB U
dbopM npeacTaBieHUS;

- CO3/aBaTh TEKCTHl B pa3WYHBIX (PopmaTax c
y4eTOM Ha3HaueHUsT HHPOpMAIMH U IIeNeBOi
ayIUTOpPUH, BHIOMpas ONTUMAIbHYIO  (QopMy
MIPEICTABJICHUS U BU3YAIN3alIlNH;

- OlLIGHUBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTD
uH(pOpMaIlMK, €€ COOTBETCTBHE IPABOBBHIM H
MOPAJIbHO-ITUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpeAcTBa WH(MOPMALMOHHBIX H
KOMMYHUKAITMOHHBIX TEXHOJIOTMM B PEHICHUH

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

- BJIaACTh HABbIKAMHU PACIIO3HABAHHUA U 3alIIUTHL

LBETHBbIE peakuuu OEIKOB; TMPOBOJUTH PEAKIMH HMOHHOTO OOMEHa,
OTIpEeIeNIATh CPeAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaklUu Ha cylbdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA  KAaTHOH AaMMOHUS;  pEIaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TeMam "Metamnel" u "Hemeramisl") B
COOTBETCTBUU C TMpPaBWIAMU TEXHUKHA OE30MacCHOCTH MpH OOpaImleHUuu C
BellecTBaMH U J1a00paTOPHBIM 0O0OPYJOBaHHEM; MPEACTABIATh PE3YyIbTAThI
XUMHYECKOTO IKCIIEPUMEHTA B JOpME 3aMMCH yPaBHEHUH COOTBETCTBYIOIINX
peaxkuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

- YMETh aHATU3UPOBATH XUMHUYECKYIO HH(OPMAIIHIO, TTOJIYyIaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpeACTB MaccoBoi nH(MOpManuu, cetb IHTepHET U Apyrue);

- BJAJEThb OCHOBHBIMH METOJAaMH HAyYHOTO IIO3HAHHWS BEUIECTB U

XUMHUYECKUX  SIBJIeHWM  (HaOmioJeHue,  HU3MEpEHHe,  IKCIEPHUMEHT,
MOJICIIUPOBAHUE);

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

XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMaJibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CUCTEMHbIE XMMUYECKHE 3HAaHUA U NPUHATUS PELICHUH B KOHKPETHBIX
JKN3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHUCM




uHpopManuu, HHOPMAITMOHHOH 0€30IMacHOCTH
JUYHOCTH,

OK 04.

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

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSTEIIBHOCTH U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUUAIBHOU
JESTEIIBHOCTH;

Osgianenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasl /1eSITeJIbHOCTh.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOW JESITEIBbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JNEHCTBUS IO
ee JOCTMKCHMIO: COCTaBJIATH IUIAH JEHCTBUH,
pacupeneaTs pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

- KOOPJIMHUPOBAaTb W BBHIIOJHATH padOTy B

YCII0BUAX peajIbHOIO, BUPTYAJIBHOTO )51
KOM6I/IHI/IpOBaHHOFO B3aHMOHCﬁCTBHH;
-  OCyHIECTBJIATH IMO3UTHUBHOC CTPATECIrHYCCKOC

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

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U apPTYMEHTHI JPYTHUX JIFOACH
MIPU aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABAaTh CBOE MPABO W TMPaBO APYTHX JIIOACH
Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MHP C
MO3ULIMU IPYTOro YeI0BEKa;

- yMeTb IUIAHUPOBaTb U  BBIIOJHATH XUMHUYECKUH  SKCIHEPUMEHT
(mpeBpallleHusT OPraHWYECKUX BELIECTB I[P HArpeBaHUHU, IOIYYEHHE
STUJICHA U U3Yy4YEHHE €ro CBOMCTB, KaUeCTBEHHbIC PEaKLUU Ha aJIbJCTUbI,
KpaxMall, YKCYCHYIO KHCJOTY; JAeHaTypauus O€JIKOB IpH HarpeBaHuW,
[[BETHbIE pEaKUUU OCJIKOB; MPOBOAUTh pPEAKIMH HMOHHOIO OOMeHa,
OTIpeNeNATh Cpelly BOJHBIX PACTBOPOB, KaYECTBEHHBIC PEAKIIUU Ha Cylb(at-,
KapOOHAaT- M  XJOPUA-aHMOHBI, Ha  KAaTHOH aMMOHMs;  pelaTh
JKCIIEpUMEHTaJbHbIe 3a7auu 1o TemaMm "Meramisl" u "Hemeramibsl") B
COOTBETCTBUM C IpaBWIaMU TEXHUKU O€30IaCHOCTU IpU OOpalleHUH ¢
BEIIECTBAMH U JIAOOPATOPHBIM OOOPYAOBAHUEM; IPEICTABIATH PE3YIbTATHI
XMMUYECKOI'0 SKCIIEpUMEHTa B (hopMe 3alKCH YpPaBHEHUH COOTBETCTBYIOIIUX
peaxkuuii 1 GopMyIHPOBaTH BBIBOJbI HA OCHOBE 3THUX PE3YJIbTATOB




OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S - chopMUpOBaTh  TPEACTABICHUSA: O XHUMHUYECKOW  COCTaBJISIONICH
CopeiicTBoBath | - cHOPMHPOBAHHOCTH SKOJIOTMYECKON KYJIbTYpPBI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJM XHUMHHM B TO3HAHWU SIBICHUN
COXPaHEHUIO NOHMMAaHHUE BIIMSHUS COLMAIBHO-KOHOMUYECKUX | MPUPOAbI, B (OPMHPOBAHWUU MBIIUICHUS H KYJIbTYpPHl JIMYHOCTH, €€
OKpYXKarollled | MpolleccOB  HAa  COCTOSHUE  MPHUPOAHON U | PYHKIMOHAIBHON rpaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS MPAKTHYECKUX
cpensl, COLMAIBHOM Cpeapl, OCO3HAaHME TJOOAIBHOTO | 33/1a4 U IKOJOTHYECKM OOOCHOBAHHOT'O OTHOLICHHS K CBOEMY 3JI0POBBIO W
pecypcocOepex | XxapakTepa HKOJIOTHYECKUX MpolieMm; MIPUPOJHON cpene;

€HHUIO, - TUIAHUPOBAHME M OCYIIECTBICHHE JEHCTBHH B | - yMETh COOJIIOJATh MpaBWIIa HKOJOTHYECKU IEIeCO00pPa3HOrO MOBEICHHS B
IIPUMEHSATH OKpYXarolle cpele Ha OCHOBE 3HAHMS LeJiel | ObITy U TPYJOBOW IESATENBHOCTH B IIENIIX COXPAaHEHHUS CBOETO 3J0POBBS U
3HaHUS 00 YCTOMUYHBOIO pa3BUTHUS YEJIOBEYECTBA; OKPY’KaIOIlleW NPUPOAHON Cpeibl; YYUTHIBATh OIACHOCTb BO3ICHCTBUS Ha
U3MEHEHUU AKTUBHOE HENpPUITHE JEUCTBUHM, NPHUHOCAILIMX | )KUBbIE OPraHU3Mbl OINPEJECICHHBIX BEIIECTB, MOHUMAsl CMBICI IOKA3aTeNs
KJIMMATa, BpEJl OKPYKAIOIIEH CpeJe; MpEeaEIbHON TONYCTUMOW KOHIEHTPALUU

MPUHIHUIIBI - yYMEHHE TMPOTHO3UPOBATH HEOIATrONPUSATHBIC

OepexIInBOro DKOJIOTUYECKHUE IIOCIEACTBUSA IPEANPUHAMAEMBIX

MIPOU3BOJCTBA, | ACHCTBUM, IpPEeIOTBpallaTh UX;

3¢ heKTHBHO - pacimpenue OTIbITa JIeATETbHOCTH

JIEHCTBOBATh B | SKOJIOTMYECKOM HAIIPaBJICHHOCTH;

Ype3BbIUANHBIX | - OBJIaJIcHHE HaBbIKAMH Y4eOHO-HCCIIeI0BATENbCKOIH,

CUTyalUAX IMPOCKTHOU U COLHUAJIBHON AEATCIBHOCTHU,

K 2.1. YMeHusi: UIACHTUQUIMPOBATH ACCOPTUMEHTHYIO | — YMETh UACHTU(UIMPOBATH PA3IMYHBIE TPYIIIIbI, TOATPYIIIBI U BUJIBI
OcCylecTBIATh | IPUHAMIEKHOCTD IIPOJIOBOJIBCTBEHHBIX U | IPOJOBOJIBCTBEHHBIX TOBAPOB

KOJMPOBaHUE HEIPOJI0BOJILCTBEHHBIX TOBAPOB

TOBapoB, B TOM

YUCIIE C

IIPUMEHEHNUEM

1 (ppoBbIX

TEXHOJIOTUN




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bem TUCUMILUIMHBI U BUABI y4eOHOM padoThI

Bupa yueOHoii padoThl

O0BeM B yacax

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

OcHOBHOe coep:KaHue 64
BT. U.:

TEOpETUIECKOe 00ydeHne 30
MPAKTUYECKHUE 3aHITUS 24
1a0opaTOpHBIE 3aHATHUS 10
IIpodeccnonaibHO-OpMEHTHPOBAHHOE COAepPKaHUE (CoIepKaHue 6
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TeopeTHYecKoe 00ydeHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTouHas aTTecTanMs (3a4eT) 2
Cpoxk ocBoeHMSI IPOTPaMMBbI 1 ron
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumenoBanme | Ne Conep:kanue y4e0HOro MaTepuaia (OCHOBHOE H PO(eCCHOHATLHO-OPHEHTHPOBAHHOE), O6bem | DopMupyeMble
pa3/ieioB H TeM Ja6opaTopHble M MPAKTHYECKHE 3aHITHS, IPUKJIATHON MOTYJIb 4acOB | KOMIETeHIHH

Pa3znes 1. OCHOBBI CTPOEHNSI BelIeCTBA 6
Tema 1.1. OcHOBHOe coJiep:KaHue 4 OK 01
Crpoenue aToMOB | TeopeTnueckoe 00yueHHe
XAMAHCCKAX 1. |CoBpemennas moxeab crpoeHusi aromMa. CHUMBOJIMYECKHH S3BIK XMMHU. XMMHUUYECKHUN DIIEMEHT.
SJIEMEHTOB 1 DiiekTpoHHas KoH(Urypamus aroma. Kiaccupukanus XAMHYECKUX JIEMEHTOB (S-, P-, d-251eMeHTHI).
npupoma BanenTHble  OJIEKTPOHBL.  BaleHTHOCTb.  DIEKTPOHHAs  OPUPOJA  XUMHUYECKOH  CBSI3H. 2
XUMHUHCCKON CBA3H DIEKTPOOTPHUIIATENLHOCTh. BHIBI XMMHYECKOH CBsA3u (KOBAJICHTHAs, HMOHHAs, METAUINYECKas,

BOJIOPOIHAS) M CIIOCOOBI €e 00pa30BaHMs

IlpaKkTHYecKne 3aHATHS
2. I13 1 — Pemrenue 3agaHuii Ha UCHOJL30BAHUE XUMHYECKOH CUMBOJIMKH 1 HA3BaHUI COE€IUHEHUI

[0 HOMEHKJIATYPE MEKIYHAPOJHOIO COK3a TEOPETHUECKOW M NPUKIAIHON XMMHMU U TPUBHAIBHBIX

Ha3BaHMI J1JIs1 COCTABJICHHS XUMUYECKMX (POPMYJI IBYXaTOMHBIX COEAUHEHMI (OKCHIOB, CYIb(HUIOB,

TUJIPUJIOB | T.I1.) U APYTUX HEOPTaHUYECKUX COEIAUHEHUM OTIEIbHBIX KIACCOB. 2

[pakTHYecKue 3aJaHKs Ha YCTAHOBJIEHHE CBI3M MEXKIY CTPOEHHEM aTOMOB XUMHYECKHUX DJIEMEHTOB

U TIEPUOMYECKUM H3MEHEHUEM CBOMCTB XUMHYECKHUX DJIEMEHTOB M MX COEAMHEHUM B COOTBETCTBHU

C moJIoKeHUueM [1epHOaNIECKON CUCTEMBI.
Tema 1.2. OcHOBHOeE coJep:KaHue 2 OK 01
Ilepronnueckuii IIpakTHYecKue 3aHATUSA OK 02
3aKOH M TaOmuIa 3. I13 2 — Tlepuoanyeckas cucremMa xumuueckux jaeMenToB JI.A. MenaeieeBa. OusnuecKuii
JA.1. Menneneesa cmsic [Tepuoauyeckoro 3akona JI.M. MeneneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB

XUMHYECKHUX DJIEMEHTOB, 00pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C

MOJIOKEHHEM XMMHUYECKOT0 diieMenTa B [lepuoauyeckoii cucreme. MEUPOBO33pEHYECKOE U HAYIHOE

3HaueHue [lepnognueckoro 3akona /.. Menzaeneea. [Ipornossr [I.11. MenaeneeBa. OTkpsiTHE 2

HOBBIX XMMHUECKHUX BJIEMEHTOB.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUI HA XapaKTepU3aAUI0 XUMAYECKUX
3eMeHTOB «MeTalmn4ecke / HeMeTALTUIECKIEe CBOMCTBA, dJIEKTPOOTPUIIATEIbHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHHUEM M TIOJIOKEHUEM B MEPUOIAYECKOM
CHCTeMe XuMHUeCcKuX 3aeMeHToB JI.J. MeHnaeneeBa»
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Pa3znea 2. XumMuyecKkue peakunu

10

Tema 2.1. Tumesr OcCHOBHOe coJiep:KaHue 4 OK 01
XUMHUYECKUX Teopernueckoe o0yueHue
peakuuii 4, Knaccupukauus ¥ TMIIBI XMMHUYECKUX PeaKIUil C y9aCTUEM HEOPraHUYECKUX BEILIECTB.
Cocrapnenue ypaBHEHUHN peakuii COeMHEHUS, Pa3JIOKEHUs, 3aMEILICHUsI, 0OOMEHa, B T.4. peaKui
TOpPEHUs, OKUCIECHUSA-BOCCTAHOBJICHUSI.
VYpaBHeHUs OKHUCIIEHUSI-BOCCTaHOBIICHUsI. CTeneHb okucaeHusl. OKUCIUTENb U BOCCTAHOBUTEb. 2
CocraBiieHre U ypaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOIOM 3JIEKTPOHHOIO
Oanmanca. OKHCIUTENBHO-BOCCTAHOBUTEIILHBIC PEAKIIUU B IPUPOJIC, IIPOU3BOICTBEHHBIX MPOIlEccax U
KU3HENIEATEIIbHOCTH OPraHU3MOB
IIpakTHyeckne 3aHATHA
S. 113 3 — KosimuecTBeHHbIe OTHOMIEHUSA B XUMHUH. OCHOBHBIC KOJMYECTBEHHBIE 3aKOHBI B XUMHH U
pacyeTsl IO YpPAaBHEHUSM XUMHUYECKUX peakiuui. Mojp Kak €JuHUIA KOJIMYECTBA BEILIECTBA.
MousipHast Macca. 3aKOHBI COXPAaHEHHUS MAcChl M dHepruu. 3akoH ABorajpo. MousipHblii 00beM 2
ra3oB. OTHocuTeNbHasl IUIOTHOCTh TIa30B. PacueTel MO ypaBHEHUSIM XUMHUYECKHX pEakUuid ¢
WCIIOJIb30BAaHUEM MAacChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DNEeKTPOIUTUYECKAS Teoperndeckoe 00yuenue OK 04
JUccolanus u =
4 oBMeH Teopust 3jieKTpoUTHYECKOH Aucconuannu. MoHBI. DIEKTPOIUTHI, HEIIEKTPOJUTHI. Peakimn
HOHHBIM O 6. noHHOro obmeHa. CocTaBleHHE peaklMii MOHHOTO OOMEHa IMyTeM COCTaBIEHUS WX TMOJHBIX H 2
COKpAIIICHHBIX HOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE pEaKIMU. 3aJaHus Ha COCTaBJICHUE
VMOHHBIX peaklni
JlabopaTropHble 3aHATHUS
7. 113 4 — Tunbl XUuMUYECKUX peakuuii
HccnenoBanue TUTIOB (110 COCTaBY U KOJIHMUYECTBY UCXOIHBIX U 00Pa3yIOIUXCSI BEIIECTB) U 2
MIPU3HAKOB XUMHUYECKUX peakiuil. [IpoBeaeHne peakiuii HOHHOro 0OMeHa, ONpeIeICHUE CPEIbl
BOJIHBIX PAaCTBOPOB. 3a/IaHUsI HA COCTABJIIEHHE MOHHBIX PEaKINil
8. KP 1 CtpoeHue BemecTBa 1 XUMHYECKHE peakuuu 2
Pa3nea 3. CtpoeHue u CBOiCTBAa HEOPraHUYECKUX BelleCTB 16
Tema 3.1. OcCHOBHOe co/iep:KaHue 4 OK 01
Knaccudukanus, Teopernueckoe o0yueHune OK 02
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HOMEHKJIaTypa 1
CTpOCHHUE
HEOPraHUYeCKUX
BEIIECTB

IIpeameT Heopranuveckoi xumuu. Kiraccudukanust Heopranudaeckux BemiecTs. [IpocTeie u
CJIOXHBIE BemiecTBa. OCHOBHBIEC KJIACCHI CIOKHBIX BEIIECTB (OKCHIbI, THIPOKCUIbI, KUCIIOTHI, COJIH).
B3anMocBs3b HEOpraHUYeCKUX BEIIECTB. ATperaTHbIE COCTOSIHUS BellecTBa. Kpucramiueckue u
amMop(HBbIC BelecTBa. THITBI KPUCTAUTMYSCKUX PEIICTOK (aTOMHAsI, MOJICKYJISIpHASI, UOHHAS,
MeTaJuTh4ecKas ). 3aBUCUMOCTh (PU3MUECKHX CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUTMYECKOM PEIIETKH.
3aBHCUMOCTh XUMHYECKOW aKTHBHOCTH BEILIECTB OT BHJa XUMHUUECKOW CBSI3HM M THIIA
KPUCTAJUTMYECKON pereTku. [IpuduHbl MHOr00Opa3us BEIIeCTB

I[IpakTnyeckue 3aHATHS

10.

I13 5 — Homenki1aTypa HeOPraHu4eCKUX BelleCTB: Ha3BaHUE BELECTBA UCXOs U3 UX
XUMUYECKON (POPMYJIbI UIIM COCTABIEHUE XUMUUECKOH (hOPMYJIbl UCXO/I U3 Ha3BaHMs BEIIECTBA 110
MexayHapoanoi (MIOITAK) unu TpuBuaibHON HOMEHKIIATYpE.

Pemenne npakTtuyeckux 3aJaHuil Mo Kiaccu(UKalMU, HOMEHKJIATYpe U XUMHUYECKUM (opMysaM
HEOpPraHMYECKHUX BELIECTB Pa3IMYHbIX KJIaccOB (yrapHbIW Tra3, yIJIEKHCIbIN ra3, aMMUak, ramieHas
U3BECTh, HeralleHass H3BeCTb, NUThEBas coJa W JAPYrMX): Ha3blBaTh U COCTAaBIATH (DOPMYIIBI
XUMHUYECKUX BEIIECTB, ONPEAEIATh IPUHAUIEKHOCTh K KJIACCy.

Hctounnku xuMndeckoi nadopMmaruu (cpeacTB MmaccoBoit HHGpopManuu, cetb VIHTepHET u apyrue).

ITownck nHpOpMAIUY 110 HA3BaHUSM, WICHTU(DUKATOPAM, CTPYKTYPHBIM (GOopMyiaM

IIK 2.1

Tema 3.2. dusmko-
XUMHAYECKHE
CBOMCTBA
HEOPTraHUYECKUX
BEILIECTB

OcHo

BHO€C COACPKAHUC

Teopernueckoe o0yueHue

11.

Meranabl. OO0mue @usnyeckue M XUMHUYECKHe CBoiicTBa MeTaysioB. CrocoObl MOTy4YeHUS.
3HaueHUEe METANIOB MU HEMETAJJIOB B IPHUPOJE M JKU3HEIEATEIBHOCTH YEJIOBEKAa M OPraHU3MOB.
Koppo3us MeTannos: BUIbI KOPPO3HH, CIOCOOBI 3aIIMTHI METAJUIOB OT KOPPO3UU

12.

Hemeramnbl. O0mue ¢u3nyeckue M XMMHUYECKUE CBOMCTBA HEMETAUIOB. TWUNMYHBIE CBOWCTBa
HemetaiioB IV— VII rpynn. Knaccudpukanus M HOMEHKIATypa COEAUHEHMH HEMETasuIoB.
KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPHPOJIE

13.

XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/IIIOB, THAPOKCUIOB,
KHUCJIOT, colieil u Z[p) BaKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMMPOCTBIX BCHIECCTB, BOAOPOAHBIX
COG}IHH@HHﬁ, BBICHINMX OKCUI0B U THAPOKCHUIOB

IIpakTnyeckue 3aHsATHS

14.

II3 6 — CocraBieHne ypaBHeHHIl XMMHYECKHMX PeaKIMil C y4acTUEM IPOCTBIX U CIOXKHBIX
HEOPraHWYECKUX BEHIECTB: METAJJIOB M HEMETAJJIOB;, OKCHUAOB METaUIOB, HEMETAIOB U
aM(QOTEPHBIX 3JIEMEHTOB; HEOPIaHWYECKHUX KHCIOT, OCHOBAaHUN M aM(pOTEPHBIX THIPOKCUIIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pemenue IMMPAKTUKO-OPUCHTHPOBAHHBIX TCOPCTUICCKUX 3aJlaHHi Ha CBOﬁCTBa, COCTaB, INOJIYYCHHUC U

OK 01
OK 02
IIK 2.1
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0e30MacHOe HCIOJIb30BaHWE BAXKHEWIINX HEOPraHWYECKUX BEUIECTB B OBITY U MPAKTUYECKOU
NeSITeNIbHOCTH YeJIOBEKa

Tema 3.3. OCHOBHOe cO/Iep:KaHue 2 OK 01
Unentnduxanus JlabopaTropHble 3aHATHUS OK 02
HEOPTraHUHICCKUX 15. |3 7 — UpenTnduKkanus HEOPraHMYECKNX BellecTB OK 04
BCLICCTB Penrenne SKCHEPUMEHTAIBHBIX 3a4a4 0 XMMHYECKHM CBOMCTBAM METAUIOB M HEMETAJIOB, IO
PacIo3HaBaHUIO U MOJIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB. 2
WNnentudukanus HEOPraHWYECKUX BEIIECTB C HCIOJIB30BAHHEM HX (PU3UKO-XHUMHUYECKUX CBOWCTB,
XapaKTEepHBIX KaueCTBEHHBIX peakuuii. KauecTBeHHbIE peakuu Ha cynbdar-, kKapOoHAT- U XJIOPU-
AQHUOHBI, HA KATHOH aMMOHUS
16. |KP 2 CBoiicTBa HEOPraHHYeCKHX BelIeCTB 2
Pasnen 4. CTpoeHue u CBOMCTBA OPraHUYeCcKHX BellleCTB 24
Tema 4.1. OcCHOBHOe cojiep:KaHue 4 OK 01
Knaccupukanus, Teopernueckoe o6yuenue K 2.1
CTPOCHHUE 1 17. |IIpeamer opranmyeckoii xumuu. [losiBineHre u pa3BUTHE OpPraHMYECKON XUMHUHU KaKk HaAyKu. MecTo
HOMCHKJIaTypa Y 3HAYECHHE OPTaHUYECKON XMMUU B CUCTEME ECTECTBEHHBIX HAYK.
OpraHn4eCKuX XHUMHUYECKOE CTPOCHUE KaK MOPSIAOK COCAMHEHHs aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
BCIICCTB OCHOBHbBIE TIOJIO)KEHUSI TEOPUM XUMHUYECKOIO CTPOEHHUSI OpraHMYecKux coenvHeHud A.M.
BytnepoBa. YrneponHbIil CKENeT OPraHMYECKOHM MOJEKYNbl. 3aBUCUMOCTh CBOWCTB BELIECTB OT
XUMHUYECKOTO CTPOCHUS MOJieKy1. M3omepust 1 H30MepHI. 2
[Tonstne o dynkunonaneHoit rpynmne. Pagukan. IlpuHnuner knaccupukamuu OpPraHUYECKUX
coeMHEeHHUI. MexayHapoaHass HOMEHKIATypa U TPUHIUIBI HOMEHKJIATYPHl OpPraHUYECKHX
coequHeHuil. [Tonste o0 a3zoTcomepk aluX COSAMHEHUAX, OMOJNOTHYECKH AKTHBHBIX BEIECTBAaX
(yrmeBomax, >kupax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEIUHEHHSX (MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO)
I[IpakTHyeckne 3aHATHSA
18. |II3 8 — HomeHkJaTypa OpPraHUYEeCKUX COEIMHEHMH OTJCIBHBIX KJIACCOB (HACHIIMICHHBIC,
HEHACBIIIICHHBIE ¥ apOMaTHYEeCKUE YTIEBOAOPOIbI, CIHUPTHL, (EHONBI, AalbIETUbl, KETOHBHI,
KapOOHOBBIE KHCJIOTHI W Ap.) CocTaBieHWE TOJHBIX W COKPAIICHHBIX CTPYKTYpPHBIX (opmyn 9

OpPraHMYECKUX BEILIECTB OTAEIbHBIX KJIACCOB, HCIOJB3YysSd MX Ha3BaHUA [0 CHUCTEMATHYECKOH H
TPUBUAIBHON HOMEHKJIaType (STWJIEH, aleTWIeH, INIHLUEpUH, (eHon, Gopmanpierus, yKcycHas

KHUCJIO0Ta, IuiuH). Pacuersl mpocreded (opMynbl OpraHMYecKOW MOJIEKYJbl, HCXOIs U3

14




AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COCTMHEHUN

OcHoBHOe cogepkaHue

12

TeopeTuyeckoe o0yueHue

19.

DOu3NKO-XUMHYECKHE CBOMCTBA OPraHUYECKHX COCAMHCHHH OTIENBbHBIX KIACCOB (0COOCHHOCTH
KJIaccupUKAlMM W HOMEHKJIATYpbl BHYTPH KJacca, TOMOJOTMYECKHil psn u obmas Qopmyna;
n3oMepusi; PU3NIECKIe CBONCTBA; XMMHUYECKHE CBOMCTBA; CITOCOOBI MOJTYUCHHS):

20.

IIpenenbHbIe, HenpeaeabHbIE YII€BOAOPOIAbI

— Tpe/ieNIbHbIE YTIEBOAOPO/Abl (AJIKaHBI U IUKIOAIKaHbl). ['OpeHne MeraHa Kak OJUH U3 OCHOBHBIX
HWCTOYHMKOB TeIJIJa B IPOMBINIJICHHOCTH M ObITy. CBOWCTBa NPUPOJHBIX YIJIEBOJOPOJIOB,
Hax0>JICHUE B MPUPOJIC U TPUMEHEHHUE ATKAHOB;

— HempenebHbIe (aJKEHBbI, AJIKWUHBI U allKaJueHbl) U apoOMaTHYECKHE YTIEeBOJOpOJbl. ['opeHue
aleTUJICHa KaK KICTOYHUK BBICOKOTEMIIEPATYpPHOTO TJIaMEHU JJII CBAPKHU M PE3KU METAJUIOB

21.

Kucnopoacoaep:xkamue coequHeHust (CupTbl ¥ (EHONBI, KapOOHOBBIE KHUCIOTHI M 3(UPHI,
aJIbJIETU/IBI U KETOHBI, XKHUPBI, yriieBojbl). IIpakTnueckoe npuMeHEeHUe STHIICHTIIMKOIS, MINIEepUHa,
¢denona. [Ipumenenue Qopmanpaernia, ameTalbAerHIa, YKCYCHOM KHCIOTBHL. MbLIa Kak COJH
BBICIINX KapOOHOBBIX KHCIO0T. Moro1ue cBOHCTBa Mblila

22.

A3oTcoaep:kame coeAMHeHUs: (aMMHBI M AMUHOKHUCIOTHI, Oeiku). BbicokoMonekymsipHble
COeIMHEHUS (CUHTETUYECKHEe U OMOJIOrMUeCKU-aKTUBHbIE). MOHOMEp, MOIUMED, CTPYKTYPHOE 3BEHO.
[Tonmumepu3zanys STHIIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'eneTnueckas CBsA3b MEXKIY KJaCCaMHM OPraHU4EeCKUX COEIMHEHUN

HpaKaneCKue 3aHATHSA

23.

I3 9 - CgoiictTBa opraHnvYecKMX COEJUHEHHI OTAEIBHBIX KJIACCOB (TpUBHAJIbHA U
MEXJIyHapoJAHas HOMEHKJIAaTypa, XWMHYECKHE CBOWCTBA, CIOCOObI TOJYy4EHUs): TMpelelbHbIe
(amKkaHbl M IMKJIOAJKaHbl), HENpPEAETIbHbIE (AJIKEHbI, AJIKUHBI U alKaJueHbl) U apoMaTHYECKHE
YTJIEBOOPO/IbI, CIUPTHI U (PeHOIIBI, KapOOHOBBIE KMCIOTHI U A(UPHI, aIbJAETH bl U KETOHbI, aMUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHA. 3aJaHusl Ha COCTABJIEHUE YpaBHEHHM
XMMHAYECKHX PEaKIil ¢ yJacTHEM OpraHMYeCKHX BEIECTB Ha OCHOBAHUHU MX COCTAaBa U CTPOEHUS

24,

I13 10 — CocTraBieHue cxeM peakumii (B TOM YHCIIE [0 IPEJIOKEHHBIM LIETIOUYKaM IIPEBPAICHUN),
XapaKTepU3yIOIUX XUMHUYECKHE CBOICTBa OPraHMYECKUX COEAMHEHUH OTIENbHBIX KJIAcCOB,
CIIOCOOBI  HX MOJIY4YCHHUSA W HA3BAHUC OPraHUYCCKUX COG)II/IHGHI/Iﬁ 10 TpI/IBI/IaJ'IBHOI\/'I NI
MEXTYHApPOJAHOHN CHCTEeMaTHUYEeCKO HOMEHKIIAType.

Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUYCCKUX SajlaHI/II\/'I Ha CBOWCTBa OpTraHUYCCKUX
COEJMHEHU OT/INbHBIX KJIACCOB

JlabopaTopnasi paGora

OK 01
OK 02
OK 04
IIK 2.1
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25.

113 11 — [IpeBpanienusi OpraHMYeCKUX BelIeCTB MIPU HATPEBAHUU
[lonydyenue »THIIEHAa W U3y4YE€HHE €ro CBOMCTB. MojenupoBaHHEe MOJIEKYT H XHUMHUYECKHUX
IIPEBPALICHUI HAa IPUMEpE 3TaHa, 3TUJIEHA, alleTWIECHA U JIp.

Tema 4.3. OcHoBHOe coJep:kaHue OK 01
VnenTuduranms Teopernyeckoe ody4yeHue OK 02
OPTatHHieciiX 26. | buooprannyeckue coequHenusi. [IpuMeHenne m Ouonormyeckas poib yriaeBoaoB. OKucieHue OK 04
BOILICCTB, MX YIJIEBOJOB — HWCTOYHHMK HHEPTUM JKUBBIX OpraHuzMoB. OO0NacTH NPUMEHEHHS aMHUHOKHUCIIOT. HK 2.1
SHatelme u [TpeBpamenust 6enkoB mHIM B opraHu3Mme. buomormdeckue ¢yHkium OenkoB. bruomormueckne
ngMer HHC B ¢GbyHKIMHU XUpOB. PoJb opraHnyeckoil XuMUH B pelIeHUH IpoOJIeM MUIEBOH 0e301MacHOCTH
HEISISI):;(I)/I):[PCITBeHHoﬁ 217. 3HepFeTI/I‘IECKflﬂ 0e3omacHocTb Poilb  OpraHMYeckod XHMHH B  pEHICHUH Tpodsiem
ESTEIBHOCTH HHEPreTUIECKOi 0e30MacHOCTH, B Pa3BUTUU MEIHMIMHBI, CO3JaHUHM HOBBIX MaTepHalloB, HOBbIX
qeloBeK MCTOYHHMKOB SHEPruu (AIbTEPHATUBHBIC UCTOYHUKU dHEprun). OmacHOCTh BO3JCHCTBHS HA JKUBBIC
OpPTaHU3Mbl OPTaHUYECKHUX BEIIECTB OT/AEIBHBIX KJIaccoB (YIJIEBOIOPOJBI, CIUPTHI, (HEHOJHI,
XJIOPOPTaHUYECKUE MPOU3BOAHBIC, aTbJICTUABI U JIP.), CMBICI MTOKa3aTelsl MPEIeNbHO AOIYCTUMOMN
KOHIICHTPALIUH
JlabopaTropHble 3aHATHUS
28. |I13 12 — UneHTH(UKAIHSA OPraHUYECKHX COeTNHEHUIH O0TIeJbHBIX KJIACCOB
Wnentudukanust OpraHMYECKUX COCIWHEHHH OTIENBHBIX KJIAcCOB (HAa MpHMEpE ajbACTHIIOB,
Kpaxmaja, YKCYCHOH KHCIIOTBI, OSJTKOB U T.II.) C UCIIOJIB30BAHUEM HX (PU3UKO-XMMUYECKUX CBOMCTB
M XapaKTepHBIX KaueCTBEHHBIX peakuuil. [leHarypanus Oenka mpu HarpeBaHuu. LIBeTHbIE peakmyun
0enkoB. BO3HMKHOBEHHE aHAIUTHYECKOTO CHUTHANA C TOYKH 3PEHHS] XMMHYECKHX IPOLECCOB IMPH
NPOTeKAaHWH KAa4eCTBEHHOW pEaKIHW, TIO3BONIIONIEH  HASHTH(GUIMPOBATh  TMPEITIOKESHHBIC
OpraHNUYecKue BeleCTBA
29. [KP 3 — CrpyKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB
Paspean S.
Kunernuyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XHMUYECKHX pPeakiuii
Ckopoctb OcHoBHOE coaepKaHue OK 01
XAMUYECKUX Teopernueckoe o0yueHue OK 02
peaKuuii. 30. |CkopocTh peakuum, e¢ 3aBUCUMOCTb OT Pa3lIMYHEIX (JaKTOPOB: MPHPOIBI PEATHPYIONINX BEIIECTB, 1K 2.1
XUMHECKOe KOHIICHTPALMM PEearrpyonMx BEUIECTB, TEMIEPAaTypbl W IUIOMIAH PEAKIMOHHOW MOBEPXHOCTH.
paBHOBECHE TennoBbie >GPEKTH XUMHUYIECKUX PEAKIUH. DK30- U SHIOTEPMHUECKHE, PEAKIIHH.

OOpartuMocTh peakiuii. XMMHUYECKOE PaBHOBECHE W €ro CMELICHHE MOA ACWCTBHUEM PAa3IMYHbIX
(akTopoB (KOHIEHTpALMsl PEareHTOB WIM MPOAYKTOB peakIUH, AaBlIEHUE, TemIepaTrypa) ajs
CO3JaHUs ONTUMAJIBHBIX YCIOBUN ITPOTEKaHUs XUMU4ecKux npoueccos. IIpunnun Jle Hlarense
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IIpakTHYeckne 3aHATHA OK 01
31. |13 13 — PemeHue NpaKkTHKO-OPHEHTHPOBAHHBIX 3aJaHUN Ha aHANMW3 (PAKTOPOB, BIMAIOIIMX HA OK 02

M3MEHEHHUE CKOPOCTH XMMHUYECKON peaklud, B T.4. C MO3HUIMH SKOJIOTMYECKU IIeJIecO00pa3HOro TIK 2.1

MOBEJACHUsT B OBITY W TPYAOBOM JAEATENBHOCTH B LENAX COXPAHEHHS CBOETO 3I0pPOBbS H

OKpY>Karolle MpUPOTHON CpPebl.

PemeHne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHiuna Jle-Illarense s

HAXOXJCHHUS HAIpPAaBIICHUS CMEILIEHUS PAaBHOBECUS XHMHUYECKOM peakuud M aHaiu3 (PaKTopos,

BJIMSAIONINX HA CMEIICHUE XUMUYECKOTO PAaBHOBECHS
Pa3nes 6. PacTBopbI
Tema 6.1. OcHoBHOe co/iep:KaHue OK 01
TonsTue o Teopernueckoe oGyueHue OK 02
pacTeopax 32. [PacTBopenme kak ¢u3uKo-xumMuueckuid mpomecc. PactBopel. CrocoObl MPHUTOTOBICHUS OK 27

pactBopoB. PactBopumocTb. MaccoBass 10511 pacTBOPEHHOro BemecTBa. (CMbICT TOKa3aTels lK 2.1

IpEeNEIbHO [JOIMYCTUMOW KOHLEHTPAallMd W €ro HCIOJIb30BAHHE B OLEHKE HKOJIOIMYECKO

0€30MMacHOCTH.

[IpaBmiia 3K0J0TMYECKH 11€7€CO00PA3HOT0 MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX

COXpPaHEHHUs CBOETO 3J0pPOBbS M OKPYKAIOIIEH MPUPOJHON Cpeabl; OMACHOCTh BO3JCHCTBUS Ha

YKUBBIE OpPraHU3MbI OTIPEJICTICHHBIX BEIIECTB.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha pacTBOPbI, MCIOJIb3yEeMbIE B

OBITOBOM M IPOM3BOACTBEHHOM I€ATEIHOCTH Y€JIOBEKa
Tema 6.2. OcHoBHOe coJep:kaHue OK 01
HccfeﬂOBaHHe JlaGopaTopHbie 3aHATHS OK 02
CBOUCTB PACTBOPOB "33 T3 14 — IIpuroroBJjieHHE PACTBOPOB 3}? gi

[IpurotoBnenue pacTBOpoB  3aJaHHOM  (MaccoBoH, %) KOHIEHTpalmuu (C  MPaKTUKO- '

OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIPEAETICHUE CPEIbI BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJIePKaHue (COoIepKaHUe MPUKJIIATHOTO MOTYJIs1)
Paznen 7. Xumusi B GbITY H IPOM3BOJACTBEHHOI IeATEIbHOCTH YeJ0BeKA OK 01
Xumus B OBITY U OcHOBHOe coep:kaHue 8§ 8i
TpOM3BOICTBEHHON TeopeTnueckoe o0yueHue OK 07
ACATCIILHOCTH 34. | HoBeililme AOCTH:KEHMS] XMMHUYECKOH HAYKHM W XHMHYECKOW TEXHOJNOTHH. Ponb XWMHU B TIK 2.1
YyeJoBeKa

00eCreYeHnn KOJIOTHYECKOM, SHEPreTHUECKOW U MUIIEBOM 0e30MacHOCTH, Pa3BUTHH METULIMHBIL.
[IpaBmia moucka M aHaJM3a XUMHUYECKOW MHGOPMAlMK W3 Pa3IMYHBIX MCTOYHUKOB (Hay4yHasl W
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y4eOHO-Hay4Hasl IUTepaTypa, CpeICTBa MacCoBOM nH(popManuu, cetb MHTepHET)

HpaKaneCRne 3aHATHSA

35. (I3 15 — Pemenne keiicoB [lowick u aHamM3 KEHCOB O NMPUMEHEHWH XWMHYECKUX BEIIECTB H
TEXHOJIOTHH ¢ yderoM Oynymed mnpodeccHOHAIbHON JCSITEIbHOCTH I0 TEeMaM: Ba)KHEHUIIHE
CTPOUTEILHBIC MaTEePHAJIbI, KOHCTPYKIIMOHHBIE MAaTePUAIIbI, KPACKH, CTCKJIO, KEPAMHUKA, MaTECPHAIIBI 2
JUISL DJICKTPOHHUKH, HAaHOMAaTEPHAJIbl, TEKCTHJIbHbBIC BOJIOKHA, HCTOYHUKH SHEPTHH, OPraHUYCCKUE U
MUHEpaJIbHBIC YI0OpEHUs, JIGKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHUMHUSL.

36. |IIpomeskyToyHAs aTTECTALAS 2

Bceero 72
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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,
KOJUICKITUU TIPOCTHIX W CJIOXKHBIX BEIIECTB W/HMIN KOJUICKIIUU TIOJMMEPOB; KOJUICKITHS
TOPHBIX MOPOJ] U MUHEpaJIOB, Tabnuila MeHnaeneeBa, yueOHble (GUIBbMBI, [TUGPOBBIC
o0pa3oBaTelIbHbIE 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 KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKH, (OHAPUKK, HAOOp 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,
CEKyHJIOMEeDHI (Taiimepsbl), MepHbie Tpooupku (Ha 10—20 M) u MepHbIe KoyObI (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 uHGOpManMoHHbIE pecypcbl IObC
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
c000i KOMIUJIEKC YYEOHBIX MEPOIPHUATHI, COTIIaCOBAHHBIX C pe3yJibTaTaMu O0YUYEHUS
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHble pe3yabTaThl IO

mucuumunae) u GI'OC CIIO.

XUMHYECKHX DJIEMEHTOB
Y IPUPOJa XUMHYECKOU
CBA3U

(hopMyIBl COeTUHEHUN B
COOTBETCTBHH CO
CTETIeHbIO OKHCIICHUS
XUMHYECKHUX 3JIEMEHTOB,
MCXOJS U3 BAJICHTHOCTH U
ANEKTPOOTPHUIATENEHOCTH

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 Cocrasnsars xumuueckue |1. Tect «CtpoeHune atomoB

XUMHUYECKUX DJIEMEHTOB U
MIPUPOJIa XUMUYECKOH CBA3U.

2. 3agauM Ha COCTaBIIEHUE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COE€UHEHUN
(okcu0B, Cynb(PUAOB, TUIPHUIOB
U T.OL).

3. 3agaHus Ha UCTIOJI30BAHUE
XUMUYECKON CUMBOJIUKH U
Ha3BaHUW COCMHEHUH 1O
HOMEHKJIAType MEKIyHapOJHOTO
COI03a TEOPETUYECKON U
MPUKJIAHON XUMUU U
TPUBHAIIbHBIX HA3BAHUU IS
COCTaBJICHUS] XUMUYECKUX
(hopMyI1 ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynab(GUI0B, THAPUAOB U T.I.) U
JIPYTHUX HEOPTAHHMYECKUX
COEIMHEHUH OTJENbHBIX 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

XapakTepHu3oBaTh
XUMUYECKHE HJIEMEHTHI B
COOTBCTCTBUH C UX
I10JIO)KEHUEM B
IIEPUONYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. MenneneeBa

1. Tect «MeTannuueckue /
HEMeTaJlJINYeCKHUe CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
MEPUOJUYECKON CUCTEME
XUMHUYECKHX djiemeHToB ..
MenneneeBay.

2. IlpakTyeckue 3aianust Ha
YCTaHOBJICHHUE CBSI3H MEX]TY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M MIEPUOUIECKUM
W3MCHCHHEM CBOIICTB
XHUMHYESCKHX 3JIEMEHTOB U UX
COEJIUHEHHI B COOTBETCTBUH C
nonoxenueM llepuonnueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aaHus Ha
XapaKTepU3alUI0 XUMHYECKIX
21eMeHTOB: «Mertamnnueckue /
HEMETAININYECKUE CBOICTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJCTBO K AJIEKTPOHY
XHUMHUYECKHUX DJIECMCHTOB B
COOTBETCTBHUE C MX AJICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
MEePUOINYECKON CUCTEME
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
peakuun

CocTaBJIsITh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIUTEIHHO-
BOCCTaHOBUTEJIHHBIE
peakiuu

1. 3amauym Ha cocTaBiIcHUE
YpPaBHEHUH PEAKIUM:

— COCJIMHEHUS, 3aMeICHUS,
pasnokeHus, 0OMeHa,

— OKHMCJIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

UCIIOJIb30BaHUEM METO/Ia
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) POJYKTOB PEAKIINH,
€CIT OIHO M3 BEIIECTB UMEET
IpUMECH

2.2

DIIEKTPOTUTHIECKAS
JYICCOLMAIMS U MOHHBIN
oOmeH

CocraBnaTh ypaBHEHUS
XUMHAYECKHUX PEaKIUH
HMOHHOI0 0OMEHa C
y4JacTheM
HEOPraHNYeCKUX BEIECTB

1. 3aanus Ha COCTaBIICHUE
MOJICKYJISIPHBIX U MOHHBIX
pEaKuuii C y4aCTUEM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHHE N3MCHCHHS
KHCIIOTHOCTH CPE/IbI

2. JJaboparopnas padota "Turbl
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 2.1

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

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

2. 3aauu Ha pacyeT MacCoOBOM
JI0JIU (MacChl) XMMHUYECKOTO
3JIeMEHTa (COeAMHEHNUS) B
MoJIeKyJie (cMecH).

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

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTHUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3U U THTIA KPUCTAIUTMYECKON
pELIeTKH

3.2

OK 01
OK 02
IIK 2.1

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

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

1. Tect «Ocobennoctu
XUMHYECKHUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHMH, aM()OTEpHBIX
TUIPOKCUIOB U COJIEI.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaKIUI
C y4acTHEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU U aM()OTEPHBIX
TUIPOKCUI0B, HEOPTAaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX HX
CBOMCTBA U CLIOCOOBI TOTYUYEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a1aHUs 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. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKHUX KaueCTBEHHbBIC PEAKLIMM  |3a/IaHMsI IO COCTABJICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTHEM
HEOPraHUYECKHUX BEIECTB,
HCIIONB3YEMBIX ISl UX
UICHTU(PUKAIIH.
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, Knaccudunuposars 1. 3aganus Ha cocTaBlIEHHE
[IK 2.1 |cTpoeHue u OpraHMYEeCcKre BEIIeCTBA B [HA3BaHUIN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEAMHEHUI IO TPUBUAIILHOW WUJIH
OpPTraHUYECKUX BEIIECTB |CTPOCHUEM MEXIyHAPOHOU
CHUCTEMAaTUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIEHHE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIETIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopMyIibl
OpPTaHUYECKON MOJIEKYJIIbI, UCXO/IsI
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OKO01 CBolicTBa OpraHMYECKUX | Y CTAaHABIIMBATH 1. 3amaHus Ha cocTaBiIeHUE
OK 02 |coenuHeHUI 3aBUCHUMOCTH (PU3UKO- YPaBHEHUN XUMUYECKUX pPEaKIUI
OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX
[IK 2.1 OpPraHWYECKUX BELIECTB OT |BEIIECTB HA OCHOBAHUU UX

CTPOCHUA MOJICKYJI

COCTaBa U CTPOCHHS.
2. 3a1aHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA U
TeHETHYSCKOM CBA3U
OpPraHUYECKUX BEIECTB Pa3HbIX
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
KJIACCOB.
3. PacueTtHnle 3a1a4u 11O
YPaBHEHUSIM PEAKLHN C yHaCTUEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBpaltieHus] OPraHUYECKUX
BELLECTB [IPU HarpeBaHuu"
4.3 | OK 01 Wnentuduxamnms Hccnenosath 1.IIpakTUKO-OpUEHTHUPOBAaHHbBIE
OK 02 |opraHnuyeckux BEIECTB, |KAUECTBEHHBIE PEAKIIMM  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHU4YeCKHUX XMMHYECKUX PEAKIUi ¢ ydacTueM
[IK?2.1 |mpumeHeHHEe B OBITOBOM |COEIMHEHUN OTIACNIBHBIX |OPraHUYECKUX BEIIECTB, B T.4.
Y IIPOU3BOACTBEHHOMN KJIacCOB UCIIOJIb3YEMBIX JJI UX
JESITEIbBHOCTH YEJIOBEKa uacHTU()UKAINH B OBITY H
IPOMBILIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUH OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue n BJIMSIHAE PA3JINYHbIX
TepMOAMHAMUYECKHEe |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEeKAHUA XHUMHYECKHX Peakuui
XHMHUYECKHX peakumid
5 | OK Ol CKOpOCTb XMMMUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XUMHYECKOE |BIUSHUE KOHIIEHTPAlMU  |TEOpPETUUYECKUE 3aJjaHusl Ha
[IK 2.1 |paBHOBecue pearvpyromux BeIecTB U |aHaINU3 (PaKTOpOB, BIUAIONIUX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PEAKIUI peakuuu. [Ipaktrko-
XapakTepus3oBaTh OPUEHTHUPOBAHHBIE 33JJaHUs Ha
BIIMUSIHUE U3MEHEHUS npuMeHeHue npuHuumna Jle-
KOHIIeHTpauuu Bemects, |lllatenbe nis HaxoxkaeHUsS
peaKIu Cpeibl U HaIpaBJIEeHUs CMEIEHUS
TEeMIEpaTypbl Ha paBHOBECHS] XUMUYECKOW peaKkIuu
CMeIlleHne XUMUUYECKOTO |U aHaiau3 (aKTOpOB, BIMSIIOIINX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh HCTHHHBIE

Pasnen 6. PacTBopsl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTHKAMU
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIC 1. 3amaun Ha TPUTOTOBJICHHUE
OK 02 pacTBOpbI pacTBOPOB.
[IK 2.1 2. IIpakTUKO-OpUEHTHUPOBAHHbBIE
pacyeTHbIC 3a/IaHUS Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHON AESITEIbHOCTH
YelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBats Gusuko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XUMHYECKHE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
IIK 2.1 HWCTUHHBIX pacCTBOPOB

Il | [IpodeccuonaIbHO-OPHEHTHPOBAHHOE COJePKAHUE (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
YyeJ0BeKa (ORI (%3 70107040

JIKOJIOTHYECKOI

Oe3omacHocTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oymymieit
OK 02 |mpou3BOJCTBEHHOM OBITOBOM U npodeccroHalbHOI
OK 04 |;mesTenbHOCTH YeIOBEKa |[IPOU3BOJICTBEHHON JESITEIbHOCTH)
OK 07 NesITeTLHOCTH YeloBeka ¢ |Bo3Mo)kHBIE TEMBI KEHCOB:
I[IK 2.1 no3unui dxonoruueckor |1. Iloremnenune kiimMmara u

0€30I1aCHOCTH

BBICBOOOYKICHHE T'a30BbIX
THJIPATOB CO JIHA OKEaHa.

2. bynymue marepuansl s aBUa-
, MAIIMHO- ¥ IPHOOPOCTPOCHHUS.
3. HoBble maTepuaisl aJis
COJTHEUHBIX OaTapeil.

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

0.12 XUMUA

Cneunanbnocth 38.02.08 Toprosoe nemno
Kypc 1 kypc rpynmnsr 11Txg

®dopma 00ydeHHs: OdHAS

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

— TpuMepHOW paboueil mporpammbl 001I€00pa30BATENbHON AUCHUILTHHBL «DH3UKa» IS
npodeccuoHaIbHBIX 00pa30BaTEeNbHBIX OpraHM3alui, YTBEp)KICHHON Ha 3acenanuu CoBera IO
OLIEHKE COJEpXkaHMsA M KadecTBa IMPUMEPHBIX padouux IporpamMm o0OLIe00pa30BaTEIbHOIO U
COIMATIbHO-TYMAHUTAPHOTO LIUKJIOB CPETHEro Mpo(deccHoHaNbHOro oOpa3oBaHus, mporokos Ne 14

ot «30» nostopst 2022 r. (UPI10),

— (ereparbHOTO TOCYAaPCTBEHHOTO CTAaHIAPTa CPEAHETO MPOPECCUOHATBLHOTO 00pa30BaHMS IS
YITIC 38.00.00 u mpoduiis mpodhecCHOHATEHOTO 00pa30BaHUs CIEIUAIBHOCTEH MO TpOorpaMMe
MOJITOTOBKU CIEIHAUCTOB CPEIHET0 3BeHa cpeanero npodeccuonansuoro oopaszosanus (IIIICC3

CII0),
— ¢ yuetoMm Paboueii mporpammsl Bocrintanus no cnenuainbaoctu 38.02.08 Toprosoe neno

Opranuzanus pazpadoruuk: [AIIOY CO «KpacHoybumcKkuii arpapHbIil KOJIIEIHK»

Paspaboruuk: Kopenanosa H.B. — npenonararens
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Hrorosas arrectanus mpoBoAauTcs B hopme auddhepeHIInpOBaHHOTO TECTUPOBAHUS
1. PaGoTta mpoBOAMUTCS U TIPOBEPSIETCS MPETOJaBaTEIeM
2. PaboTa BBHIMOTHSAETCS HA JBOWHBIX JIMCTAX.

Ha nucre Hazmo ykasath 1aTy MpOBEICHUSI.

Ha mnepBom mnucte B cepenuHe MOJ JaToil cienyeT akKypaTHO MOJMUcaTh paboTy Io

CIIEIYIOIIEeMY O0pa3Ily:

DK3aMeHaIMoHHas paboTa Mo XMMHUHU
CTyJeHTa (KH) IPYIIIIbI
®OUO B poAUTEIHHOM MAJIEHKE MTOTHOCTHIO

No BapuanTa

3. Ha BbinosiHeHHe paboThl OTBOAUTCA HE Oosiee 45 MUHYT.
4. 3amaHusi pEKOMEHIYeTCs BBIIOJIHATH CTPOTO TI0 HyMEpaIiy, a He B CBOOOTHOM TOPSIIIKE.
5. Pexomenayercst u3berath ucrnpaniieHHA. MOXKHO MOJIb30BATHCS YEPHOBHKOM.

OO6opynoBaHue: KaIbKyIsATOP, PyUKa.
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IIpumepHbIl BAPUAHT 3aJaHUH.

Brok A. MHCTpyKIHs 110 BRIMONTHEHUIO 3a1anuii Ne 1-17: BeiGepure OyKBY, COOTBETCTBYIOIILYIO

IIPaBUJILHOMY BApPUAHTY OTBETA, U 3AIIULIUTE €€.

Ne

3ananue (BOmpoc)

1.

XUMHUYECKUN 3HAK HATPUSL:
a) N

0) K

B) Na

r) Ca

DnekTpoHHas GopMysia aToma XJopa:
a) 1s22s22p5

0) 1522s22p6 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) 3apsa siapa

B) YHMCJIO 3JICKTPOHOB B aTOME

T') YUCJIO DJICKTPOHHBIX YPOBHEH B aTOME

Xumnueckas peakius, ypasaenue koropoir CuO+2HCI CuCl,+H,0+113,7 xJIx
SIBJISICTCSL:

a) HeoOpaTUMOM, IK30TEPMUUYECKOM, 0OMEHa

0) HeOOpaTUMOi1, SK30TEPMUUYECKON, COSTMHEHUS

B) 00paTUMOM, SHIOTEPMHICCKOM, 3aMeIEHHUS

') 00paTHUMOM, SHIOTEPMUUIECKOM, Pa3TI0KECHUS

[Ipu noHmx’eHnM naBneHus: Xumuaeckoe paBHoBecue B ypaBHeHUU 2CO(T)+0,(T)
2COy(I')+Q cmectures:

a) BJIEBO

0) BIIpaBo

B) HET MPABUIIBHOTO OTBETA

I') OCTaHETCSI HEU3MEHHBIM

B okucnutenbHO-BoccTaHOBUTENBHOM peakiiun, cxema kotopoit K+HCI=KCI+H,
Kod(ppuIMeHT nepe;; BOCCTAaHOBUTEIIEM PaBEH:

a)l

0)3

B)2

r)4

Kopposus xkene3a cuiibHee BCETo UJIET, €CIU €ro 00pa3ilbl IOMECTUTH B:
a) BOJlY, HACBIIICHHYIO KUCIOPOOM U YTICKUCIIBIM Ta30M OJTHOBPEMEHHO
0) TUCTHITUPOBAHHYIO BOIY

B) BOJY, HACBILIEHHYIO KUCIOPOJIOM

T') BOJly, HACBIIIEHHYIO BOJIOPOJIOM
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N3 pactBopa comnu FeCl,, xene30 cnocoOeH BHITECHUTh METAI:
a) MeJb

0)IIHK

B)30JI0TO

) cepedpo

10.

B mpuBeneHHON HIDKE CXeMe ypaBHEHHH JBYX TOCIIECI0BATEIBHBIX IPEBPAIICHUNA
omnpenenute BemectBa X u'y: Zn X ZnCl, Y Zn(OH)5,:

a) HCl u H,0O

6) Clz u HN03

B) HCl u NaOH

r) ZnO u Cu(OH),

11.

CDYHKI_II/IOHaJH)Ha}I rpymma CIImpToB:
a) 'C2H5

6) -NH,

8) -COH

r)-OH

12.

VYxkaxuTe HazBaHuE BemecTBa, popmyna koroporo HzC — CH - CH — CH, — CH3
CH; CHj

a) 2,3 TUMETUJITICHTaH

0) 3,4 numeTmmeHTeH-1

B) 2,3 TuMeTUI0yTaH

r) 3,4 numeTmiIOyTeH-1

13.

JluneiiHas reoMeTpHsl MOJICKYJIBI alleTUIeHa 00yCIIOBJICHA!

a) sp — ruOpHAM3aIKeil opbuTaleil yriepona

0) sp — rubpuan3anuent opouTaien yriepoaa

B) sp3 — rubpuau3aluen opOuTaneit yrieposa

') HOHHBIM THUTIOM B3aUMOJCHCTBUSI MEXTY YTJIEPOJIOM U BOJOPOJIOM

14.

T"oMoJI0raMH 10 OTHONIEHHUIO APYT K APYTY SBISIOTCS BEIECTBA:
a) C3Hy7; C4Hg; CsHyo

6) CHgOH, C3H6; C6H6

B) CsH1o; C3Hg; CaHypo

F) C2H5OH; CH3COH, C4H10

15.

Henb3s yTBepKaaTh, 4T0 YKCYCHAst KHCIIOTA!
a) TMCCOLMUPYET B BOJIHOM PacTBOpE

0) pearupyer co meIouaMu

B) U3MEHSIET OKPACKY JIAKMYyCa

I') pearupyer ¢ METaHOM

16. | JIro60#1 MHOTOATOMHBIN CIUPT MOXKHO OTIPEAETUTH MO PEaKIIUN B3aUMOICHCTBHA C:
a) Cu(OH),
B) Na
r) HCI
17.| YcranoBuTE COOTHOLIEHUE MEX]y MIEPEYHEM BEIIECTB U JUTMHOM CBSI3H B €T0
MOJIEKYJIE:
1) CHy a) 0,14 HM
2) C,H, 0) 0,12 HM
3) C2H2 B) 0,34 HM
4) CgHg r) 0,154HM
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1) 0,092HM

biok b. MucTpyknuss mo BbeImojHeHWIO 3amaHuid Ne 18-22: ompenenwte NpOIYIICHHBIC B

MMPEATOKEHUAX CJI0OBA U 3alIMIINTE UX; JOITYCTUMO 0003HayYeHne BCIIECTB IIPpHU IMOMOINN XUMHUYCCKUX

CHUMBOJIOB (M1 popmyin)

18. | ATOMBI B MOJIEKYJIaX COSAMHSIOTCS HE OECIIOPSAA0YHO, @ B CTPOTO ONPEICIICHHON
MOCJIEI0BATEIHLHOCTH COTJIACHO HX...

19. | XuMuyeckue peakuuu, IpOTeKaIoUie MPU JaHHBIX YCIOBHSIX BO B3aUMHO
IMPOTUBOIIOJIOKHBIX HAITPABJICHUAX HA3BIBAIOTCH...

20. | Makpomorekyia Kpaxmaja MpeAcTaBiiseT co00i MPUPOAHBIN MOIMMEpP, MOHOMEPAMU
KOTOPOTO SIBJISIFOTCS] MOJICKYJIBL...

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

22.| CnupThl, B COCTaB KOTOPBIX BXOJIAT JIBE U 00OJIee TUAPOKCHUIBHON TPYIIIT HA3bIBACTCHL. .

I/IHCTI)YKI_II/IH 110 BBIIIOJIHCHHUIO 3aJaHUA Ne23: pemuTe 3a4a4y, 3allMIIATC pCIICHUC U OTBCT.

23.

Brruucnure maccoByro 1ot cepsl B okcuie SO»

Kputepuu onienuBanust paboThbI:

Kasxprit mpaBUIIBHBINA OTBET OIICHUBAETCS B 1 Oas.

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

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

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