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Pabouast mporpamMma y4eOHOM TUCITUTIIIMHBI « XUMHUSI» pazpaboTaHa Ha OCHOBE:

— TpUMEpHOH paboueil mporpamMmbl 00IIC0O0pa30BATEIBHON ANUCHMIUIMHBL «XUMHS» IS
npodeccoHaIbHBIX 00pa30BaTENbHBIX OpPTaHM3ALUM, yTBep)KIACHHOW Ha 3acemanuu CoBera IO
OLIGHKE COJepXKaHMs M KadecTBa MNPHUMEPHBIX pabouux MporpamMm o001Ie00pa3oBaTeIbHOIO H
COIMAJIbHO-TYMaHUTAPHOTO LIUKJIOB CPEeIHEro Mpo(deccHOoHaNbHOro oOpa3oBaHus, mporokos Ne 14

ot «30» Hos16ps 2022 r (UPIIO),

— (henepanbHOTo rocyIapCcTBEHHOTO CTAaHIAPTA CPEAHETO MPOPECCUOHATBLHOTO 00pa30BaHMs IS
YITIC 21.00.00 u npoduns mpodecCHOHATEHOTO 00pa30BaHUs CIEIUAIBHOCTEH M0 TporpaMMe
MOJITOTOBKH CIICLIMAIIMCTOB CPEIHEr0 3BeHa cpeiHero npodeccruonanibHoro oopaszosanus (I1TICC3

CIIO),
— ¢ yueroMm Paboueii mporpaMMbl Bocriutanus 1o cnenuanbaocTe 21.02.19 3emieyctpoiicTBo
Opranuszauus pazpadoruuk: [AIIOY CO «KpacHoypumcKuii arpapHbIi KOJIIEIAK»

Pazpaborunk: Kopenanosa H.B. — npenogaBarens
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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT'PAMMBbBI
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI «XUMUSI»

1.1. MecTo AUCHMUIUVIMHBI B CTPYKType OCHOBHOI npodeccHuoHaIbHOI
o0pa3oBaTeIbHOI MPOrpaMMbl

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS» U3ydaeTcss Ha 0a30BOM YPOBHE B
o011eo0pa3oBaTeIbHOM LUKIE Yy4eOHOro IlaHa OCHOBHOW MPOQeCcCHOHATBHON
oOpa3zoBaTenbHOM MporpaMmbl YkpymHeHHbIX rpynn 21.00.00.

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» HA 0a30BOM YPOBHE COCTaBIsieT 72 4aca,
13 KOTOphIX 64 dyaca — 0a3oBBIM MOIynb (6 pa3zenoB) U 8 4acoB — MPHUKIIATHOMN
Moayib (1 paszzgen), BKIIIOYAIOIMIMNA TPAKTUKO-OPUEHTUPOBAHHOE  COJEP’KaHUE
KOHKPETHON NPO(eCCUu WIN CIEIHATEHOCTH.

[IpuknagHOii MOIyJb BKIIOYAET OAuH pasnen. Pasmen 7 «Xumus B ObITY H
IPOU3BOJACTBEHHOM  JEATEIBbHOCTH  YEJIOBEKa»  peanu3yercss sl BceX
npodeccuil/crenuabHOCTE Ha MaTepuaie KEMCOB, CBA3AHHBIX C JKOJOTHYECKOU
0€30MacHOCThI0O U OILIGHKOM  TOCJIENCTBUIA  OBITOBOM W  MPOM3BOJCTBEHHOMN
NEeSATENIbHOCTH, 1O  OTpacisiM  Oyaymed npoecCHOHaIbHOW  JI€ATEIbHOCTH
oOydJarommxcs.

[leppon  oOyueHHs W pacOpelneiieHue IO  CEeMecTpaM  OIpeAelseT
oOpa3oBarenbHas OpraHU3alys CaMOCTOSATENbHO, C YYETOM JIOTUKH (DOPMUPOBaHUS
NpPEeIMETHBIX  PEe3yNbTaToB, oOOmMX ©W  MpOo(ecCHOHATBHBIX  KOMIIETCHIIUH,
MEXMPEAMETHBIX CBS3€M C JOPYrHMH AWCHUILTHHAMH 0O0Ie0o0pa3oBaTeNbHOTO U
o0menpodeccHoHaIbHOTO IUKIIOB Yy4eOHOTO TIIaHa.

1.2. llean ¥ n1aHUPyeMble Pe3yJIbTAThI 0CBOEHUS TUCIIUIIMHBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

dopmupoBaHUE Yy CTYACHTOB MPEACTAaBICHHUS O XUMHYECKOW COCTaBIISIFOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHSATHS PEIICHUH B KU3HCHHBIX
Y TIPOM3BO/ICTBEHHBIX CUTYaIIUsAX, OTBETCTBEHHOTO MMOBEACHUS B IPUPOJTHON Cpejie.

3agaum TMCHHUILINHBI:

1) chopmupoBaTh TOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LEJIOCTHOM HAYYHOW KapTHHBI MHUpA,
B3aMMOCBS3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTAaHUYECKUX W OPTaHHUYECKUX
BEIIIECTB, YPABHEHHSI XUMUYECKUX PEAKIINH, OOBSICHATh UX CMBICI, HHTEPIIPETHPOBATH
PE3yNbTaThl XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  MPOBEACHUS  NPOCTEHIINX  XUMHUYECKHX
HKCIIEPUMEHTAJIbHBIX ~ HCCIENOBAaHUM ¢  CcOOMIOIEHMEM MpaBuUil  0€30MacHOro
oOparieHus ¢ BEIecTBaMu 1 JIA0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTH YMEHHS HCIOJIb30BaTh WH(OpPMAIMI0O XMMHUYECKOTO XapakTepa W3
pa3IMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh yMEHUSI IPOTrHO3UPOBATH MOCIEICTBUSI CBOCH NEATEILHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh MOHUMAHHWE 3HAYMMOCTH TOCTHDKCHHH XWMHUYECKOW HAYKU U
TEXHOJIOTHH JIJIsl pa3BUTHUS COITMAIIBHON 1 TIPOU3BOJICTBEHHOM cep.



1.2.2. Il.ianupyemblie pe3yJabTaThl OCBOCHHsI 001Ie00pa3oBaTeJbHOM QUCHUILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Kon u IInanupyemMble pe3yJbTaTbl OCBOCHHS JMCIUIIIHHBI
HAUMEHOBaHHU
e

(dpopMupyeMbIX Oo01mue JAucnunimHapHbie

KOMIIeTeHIU

OK 01. B yacTu TPyAOBOIO BOCIIUTAHMSA: - BIAQJECTh CHCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas  BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpYAY, OCO3HAHHE LEHHOCTH | OCHOBOIOJAraroliue MOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, 3JEKTPOHHas

CIOCO0bI MacTepcTBa, TPY10Jt00ue; o0oyouka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTANIN aTOMOB, HOH, MOJICKYJIA,

pelieHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JEATEIbHOCTH | BAJIGHTHOCTB, 3JIEKTPOOTPHULIATENBHOCTb, CTENEHb OKUCIICHHS, XMMHUYECKas

npodecCHoHa | TEXHOJOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJIAPHBIA O0BEM, YIJIEPOJHBIA CKEJeT,

BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IJIAHUPOBAaTh MU | (YHKUMOHANbHAS TpyIna, pagukai, U30MepHs, U30Mepbl, TOMOJIOTHYECKUNA

JESATENIbBHOCTH | CAMOCTOSATEIBHO BBIIOJIHATh TAKYIO EATENbHOCTD; | psll, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPO/- U a30TCOAEPKAIINE COCTUHEHMS,

IPUMEHUTENIBH | - UHTEpEC K pa3IMYHbIM cepam | OMONOTHYECKH AKTUBHbIE BellecTBa (YIJIEBOJIbI, JKUPbI, OEJIKH), MOHOMED,

0 K pa3JIM4HbIM | IPOPECCUOHAIBHOMN 1€ATENbHOCTH, [OJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIUHEHUS,

KOHTEKCTaM OBjaieHNe  YHHBEPCAJBLHBIMH  YYeOHBIMH | KpUCTAJUIMYECKAs pPELIeTKa, TUIbl XUMHYECKHUX pPEaKUUH (OKUCIUTENBHO-
NMO3HABATEJbHBIMU 1eHICTBUAMM: BOCCTAaHOBUTENbHBIE, 3K30-U SHAOTEPMHUUECKHE, PEaKIIMM HOHHOTO 0OMEHa),
a) 0a30BbIe JIOTHYECKHUE el CTBHA: pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOJIMUTHI, JIEKTPOIUTHUECKAsS TUCCOLMALINS,
- CaMOCTOSITENIbHO (dhopMynpoBath U | OKUCIIUTEINb, BOCCTAHOBUTEN, CKOPOCTh XUMHUUYECKON peakluu, XUMUYECKOe

aKTyaJIM3UpoOBaTh MPOOJIEMYy, paccMaTpUBaTh e
BCECTOPOHHE;

- YCTaHaBIHMBATh CYIICCTBCHHBIH TNPU3HAK WU
OCHOBAHHUA JIA CpaBHCHI/Iﬂ, KJIaCCI/Iq)HKaHHI/I 158
00001IeHHS;

- ONpeAensaTh IeaH JICITeIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIABJIIATDH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘—II/IH B
paccMaTpUBAEMBbIX SIBJICHHSIX;

- BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM,

3a7aBaTh

paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHs XHUMHYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. bByrtiepoBa, Teopus 3IEKTPOIUTHYECKOMN
Jucconuanuy, nepuoaudeckuil 3akon [[.1. Menneneesa, 3ak0H COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XMMHH, (PAKTOJIOTHUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJIyUEHUH U O€30M1acCHOM HCIIOJIb30BaHUH
BOXHEHIINX HEOPraHMYECKUX U OPraHM4YeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0OBEKa;

- YMETb BBISABJIATH XapaKTepHblE NPU3HAKUM U B3aUMOCBS3b H3YYEHHBIX
MOHSTHH, TPUMEHSATH COOTBETCTBYIOIINE MOHATHS IPU ONIMCAHUU CTPOEHUS U
CBOICTB HEOPraHMYECKMX W OPraHMYECKHUX BEIIECTB W HUX IpEeBpallleHui;
BBISBJISITH ~ B3aUMOCBSI3b  XMMUYECKMX  3HAHMM C  TOHATHAMM U




OIICHUBATh PUCKHU MOCIEACTBUM NEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBILIUICHUE MPU PEUICHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeA0BaTEIbCKHE TeHCTBUS:

- BIIQJIETh HABBIKAMHU Y4eOHO-HCCIICOBATEIHCKON
u MIPOEKTHOM JIeITEILHOCTH, HaBEIKAMHU
paspenieHus mpooiem;

- BBIABJISATH TNPUUMHHO-CIEJACTBEHHBIE CBA3U U
aKTyaJIN3UpOBATh 3a/a4y, BBIIBUTATh THIIOTE3Y €€
petieHus, HaXOJINTh apryMEHThI JUISE
JI0OKa3aTelIlbcTBa CBOMX YTBEPXKICHMH, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS;

- aHaJU3HMpPOBATh IOJIYYCHHBIE B XOJE PEIICHHS
3a/1aud pe3yibTaThl, KPUTHYECKU OIICHUBATH MX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh NE€PEHOCUTh 3HAHUS B MO3HABATEIIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACITEIBHOCTH;

- YMETb HHTETPUPOBATH 3HAHUS U3 PaA3HBIX
MPEAMETHBIX 00J1acTe;

- BBIABUTAaTh  HOBBIC  HJCH,
OPUTHMHAJILHBIE TIOJIXOJIbI U PEIICHUS;
- CIIOCOOHOCTh MX MCITOJI30BAaHUS B
ITO3HABATEJILHON U COLMAIIBHOW MTPAKTHKE

npeajararb

MIPEACTABICHUAMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
- yMeTb HCIOJb30BaTh HAUMEHOBAHHUS  XMMHYECKUX  COCIUHEHUU
MEXIYHAPOJAHOTO COK03a TEOPETHYECKOM M NPUKIAAHOW XUMHUHU H
TPUBHUAJIbHBIC HA3BAaHUS BAXKHEUIIINX BEIIECTB (ITUJICH, AllETUJICH, TJIULEPHUH,
denon, Qopmanpaerus, yKCycHas KHCIOTa, TJMIMH, YrapHbli ras,
YIJICKUCIIBIN Ta3, aMMHUaK, TalleHas U3BeCTh, HEeralleHas U3BEeCTb, TUThEBas
colla M JPYIHX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX U OPraHHUUYECKUX
BEIICCTB, YPABHCHHSI XHUMUYECKUX pEaKUUd, OOBICHITH WX CMBICT;
MIOATBEPKIAThH XapaKTepHbIE XUMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMH M 3alUCSIMH YPAaBHEHHN XUMHYECKUX
peaxkIu;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh HM3YyYECHHBIX HEOPTraHUYECKUX U
OpraHWYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M TpyIIaM COECIUHEHUM,
XapaKTEepPU30BaTh MX COCTaB M BAXKHEWINNE CBOMCTBA; OMPENETSATH BUIBI
XUMHUYECKUX CBsI3el (KOBaJCHTHAas, MOHHAS, METaJIM4yecKas, BOJOPOIHAs),
THUITBI KPUCTAJUTMYECKUX PEHICTOK BEIIECTB; KIACCHPHUIIMPOBATH XHMHUCCKUC
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISAIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MHPA, POJIM XHMHUHM B TO3HAHWM SIBIICHUU
npupoabl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOMN IJIsl PEHICHUS MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3J0POBBIO U
MPUPOAHOU Cpelie;

- YMETh NPOBOJUTH PACUETHl MO XUMHUYECKUM (POpMyJaM U ypaBHEHUSIM
XUMHUECKUX  pEaKIUid ¢  HCIOJb30BaHMEM  (U3UYECKUX  BEJIHUUH,
XapaKTEePU3YIOUIUX BEIIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJNMYECTBA BEIIECTBA; HCIOIb30BAThH
CHCTEMHBIE XUMUYECKHE 3HAHWS ISl TMPUHATHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
cpenacTBa

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM MpPaKTHKH,

- yMeTh IUIAHUPOBaTh W  BBIMIOJHITH XUMHYECKUH  HKCIIEPUMEHT
(mpeBpallleHuss OpPraHWYeCKUX BEIIECTB IIPU HArpEeBaHHUM, IMOIYUYEHUE
ATUJICHA M W3YYECHHE €T0 CBOMCTB, KQUeCTBCHHBIC PEAKIIMH Ha aJIbJICTHJIBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaius O€lKOB TpH HarpeBaHuH,




TIOUCKa,
aHanm3a u
UHTEPIpETAuN
UHPOpPMALIUU U
uH(pOpMaITnOHH
BI€ TEXHOJIOTHH
TUIst
BBITTOJTHEHHS
3a1a4
npodeccuonan
BHOU
JeSITeTbHOCTH

OCHOBaHHOTO Ha JIMajiore KYJbTYp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MeCcTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPULIEHCTBOBAHUE SI3bIKOBOM M YHMTATEIBCKOU
KYJbTYpPhl KaK CpEICTBA B3aUMOJICUCTBUS MEXIY
JIOIbMU U ITO3HAHUS MUDA;

- OCO3HAHUE IIEHHOCTH HAy4YHOW JESTEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISITH ~ IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITeIbHOCTD
MHAMBUAYAJIbHO U B TPYIIIIE;

OniaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU

MO3HABATEJILHBIMHU 1eHCTBUIMMU:

B) padora ¢ ungopmanmeii:

- BJIa/IETh HaBbIKAMM IOJIyYE€HUs MH(POpPMALUHU U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIHLHO
OCYILIECTBIIATh OUCK, aHAJIU3, CUCTEMATU3ALNIO U
MHTEPIPETALNIO HHPOPMAIIMH PA3TUYHBIX BUJIOB U
(dbop™m mpeacTaBIeHUS;

- co3laBaTh TEKCThl B pa3iIU4YHbIX (hopmarax c
y4e€TOM Ha3HAueHUs: HMHQOpMAIMM U IeJIeBOI
ayIUTOpPUHU, BBIOUpas ONTHMAIbHYIO  (GopMy
MNpEaACTaBJICHUA U BU3yaJIM3alllu,

- OLIGHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh
uH(popMmaluu, €€ COOTBETCTBUE IIPAaBOBBIM U
MOpPaTbHO-ITHUYECKUM HOpMaM;

- WCIOJIb30BaTh CpeacTBa WHGOPMAIMOHHBIX U
KOMMYHHUKAITIOHHBIX TEXHOJOTHMH B PpEUICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPTaHM3aIlMOHHBIX  337a4 €  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€301MacHOCTH,
TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX U
STUYECKUX  HOpPM, HOpM  HHGOPMAITMOHHON
0e30I1acHOCTH;

- BJIaJICTh HABBIKAMU pacClio3HaBaHWA W 3alIUTHI

[BETHBIE pPEaKIUH OEJIKOB, MPOBOJAUTH pEaKIUd HOHHOrO OOMeHa,
OTIpeNeNATh Cpely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKLMU Ha Cyibdart-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KaTHOH  AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3a7aun 1o TeMam "Metamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH OE€30MacCHOCTH MpU OOpalIeHUH C
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHUEM; IMPEACTABIATH PE3YIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTAa B JOpME 3allMCH YPAaBHEHUN COOTBETCTBYIOIIUX
peakumii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

- YMETh aHAJIU3UPOBATh XUMHUECKYIO HHGOPMAIUIO, TOTYYaeMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBOi MH(popmanuu, cetb IHTepHET u Apyrue);

- BIAACTb OCHOBHBIMH METOJaMH Hay4YHOTO TIO3HAHMSI BEIIECTB H

XUMUYECKUX  SBJICHUM  (HaOMIoJeHHWe,  M3MEpEHHe,  SKCIEPHUMEHT,
MOJICIIUPOBAHUE);

- YMEThb TPOBOJHUTH PACUEThl M0 XHUMHYECKUM (OpMyJIaM M YpaBHCHHSIM
XUMHUYECKUX  pPEaKIUMH C  HUCIOJb30BaHHEM  (PH3WYECKHX  BEJIUYHH,

XapaKTepU3YIOIINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOopManbHbIE YCIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XMUMHUYECKUE 3HAHUS AJIs MPUHATHS PELICHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




nHpopmanu, nHGOPMAITMOHHON 0€30MaCHOCTH
JUYHOCTH;

OK 04.

D¢ deKkTuBHO
B3aUMO/JICHCTBO
BaTh U
paborartsb B
KOJUJIEKTHUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpa3BUTHUIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUC HaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM W COLUAIBbHOU
JIeSTCIIEHOCTH;

OsJaanenue YHHBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU J1eHCTBUAMM:

0) coBMecTHAasl JAeATEJIbHOCTD:

- TIOHMMaTh U UCIIOJb30BaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThL;

- TOpUHUMATh €I COBMECTHOWU [EATEIhHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JIEHCTBUS 10
€€ OCTHDKCHHUIO: COCTABIIATh IUIAH JICHCTBHIA,
pacnpeieNiaTh pojid ¢ Y4e€TOM MHEHUHN y4aCTHHUKOB
00CyXaTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOODAMHHUPOBATH M BBINONHATH pPabOTy B

YCIIOBHSIX peanbHOoro, BUPTYaAJILHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYILIECTBJIATH IO3UTUBHOE CTPATErHYECKOE

MOBEJICHUE B PA3JIUYHBIX CUTYAIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJj1ajieHHe YHHBEPCAJbLHBIMH PeryJasiTHBHbIMH
JeliCTBHSIMU:

') NPUHATHE ce0s U APYTUX JIIoaeii:

- IPUHUMATh MOTUBBI U APTYMEHTBI JPYTUX JIOAEH
MIPU aHAJIH3E PE3YJIbTATOB JAEATEILHOCTH;

- IpU3HaBaTh CBOE MPaBO U MPABO JIPYTUX JIOACH
Ha OIIMOKM;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MU C
MTO3UIIMH JIPYTOTO YeTIOBEKa,

- yMeTb IUIAaHUPOBaTh M  BBIIOJHATH XUMHUYECKUH  OKCIEPUMEHT
(mpeBpallleHusT OpPTraHUYECKUX BEUIECTB IPH HArpeBaHUU, IOIYYCHHE
ATWJIEHA U U3YyYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIMM HA ajbAETUMBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauusi O€lKOB NpH HarpeBaHuH,
[BETHBIE pPEAaKUUU OCNKOB; MPOBOAWUTH pEAKIMM HMOHHOTO OOMeHa,
OTIPEIeNIATh CPEAy BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIMU Ha Cylbdar-,
KapOoOHaT- M  XJOpPUA-aHUOHBI, HA  KaTUOH  AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3agaun 1o Temam "Metawiel" u "Hemeramnsl") B
COOTBETCTBUHM C TpPaBWJIAMH TEXHUKH O€30MacHOCTH MpH OOpamieHuH ¢
BellecTBaMH U J1a00paTOPHBIM 0O0OPYJOBAHHEM; MPEACTABIATh PE3yIbTAaThI
XMMHUYECKOT0 IKCIIEPUMEHTA B JOPME 3alIUCU YPAaBHEHUN COOTBETCTBYIOIINUX
peaxiuiit 1 GopMyIHUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB




OK 07. B 06.1acTH 3K0J10TrHY€CKOT0 BOCITUTAHMS: - chopMupOBaTh TMPEACTABICHUSA: O XHUMHUYECKOW  COCTaBJISIOLICH
CopeiicTBoBatTh | - C(HOPMHPOBAHHOCTH SKOJIOTHYECKON KYIBTYpBI, | €CTESCTBEHHOHAYYHON KapTHHBI MHUpPA, POJU XMMHH B TIO3HAHWU SIBJICHHIA
COXPaHEHUIO MOHMMAHUE BIMSHUS COLIMATIHbHO-3KOHOMHYECKUX | IPUPOAbI, B (OPMHUPOBAHMHM MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
OKpY’KaIoIlen OpOIIECCOB  HAa  COCTOSIHME  NPUPOAHON M | (YHKIMOHAIBHON IpaMOTHOCTH, HEOOXOAUMOM JJISl pEIICHUS MPAKTHYECKUX
cpenpl, COLIMATILHOM  Cpefbl, OCO3HaHWE TIJI0OATBHOTO | 33[a4 U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO U
pecypcocOepex | xapakTepa 3KOJOTHYECKUX MpoliIeM; MPUPOAHON CpelE;

€HHUIO, - IUJIAaHUPOBAaHUE U OCYIIECTBICHHE ICHCTBHI B | - yMeTh COOIOJaTh MPaBHJIa SKOJIOTHUECKH 1IeJIeCO00pa3HOro MOBEACHUS B
MIPUMEHSATH OKpYXKaroIlel cpele Ha OCHOBE 3HAHWS I1eJel | ObITY U TPYJOBOW NEATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBBS U
3HaHuA 00 YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA; OKpY’KarlIllel NPUPOJHON CpeAbl; YUMTHIBATH OIACHOCTH BO3ACHCTBUS Ha
W3MEHECHUU AKTUBHOE HEMpUATHE JACHUCTBUM, MPUHOCAIIMNX | )KUBBIE OPraHU3MBbI ONPEIECIEHHBIX BEUIECTB, MOHUMAsi CMBICH MOKa3aTems
KJIUMATA, BpEJl OKpYXarollen cpere; MpeAeSIbHON JOMMYCTUMOM KOHLEHTpaluu

MPUHLIUIIBI - yYMEHHE TPOTHO3UPOBATh HEOJIATONPHUATHHIE

OepexIIMBOrO SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX

MPOU3BOJACTBA, | ICUCTBUI, MIPEIOTBPALIATH UX;

3¢ dexTuBHO - pacumpeHnue OIbITa JIeATEIbHOCTH

JICUCTBOBATh B | DKOJIOTMYECKON HAIPABICHHOCTH;

Ype3BbIYANHBIX | - OBJIa/IcHUE HABBIKAMHU y4eOHO-UCCIIEJ0BATENBCKOM,

CUTYyaLIUAX MPOEKTHOU U COLUAIIBHOM AEATENBHOCTH;

[IK 2.4. HaBbiku: popmupoBaHus 0OTYETHON — YMETb OIPENEIATh U3HOC KOHCTPYKLIUM

Bnocuth JIOKYMEHTAIUH 110 OLEHKE TEXHUYECKOTO

JTaHHbIE B COCTOSIHUS M OTIPEIEIICHUIO U3HOCA KOHCTPYKLU;

peecTpsl

UH(POPMALIMOHH

BIX CUCTEM

Pa3JIM4YHOrO

Ha3HAYEHUS

I[IK 4.4. — c(hopMUPOBATH MOHSTHSI O 3arPSA3HEHUSX

Pa3zpabaTpiBaTh | YMeHHS: OCYIIECTBISTH MEPHI 1O 3aAIIUTE 3eMEIh

MPUPOAOOXPaH | OT MPUPOAHBIX SABICHUMU, JETPATALNH,

HbIE 3arpsI3HEHUS

MEpPONPUATHS
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM
JAUCHUTIJIMHBI «XUMUSA»

2.1. O0bem TUCUMILNIMHBI U BUABI y4e0HOH padoThI

Bua yueOHoii padoThl O0bem B yacax
O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI 1M CIIATIJIMHbI 72

B T.Y.

OcHOBHOe coep:KkaHue 64

BT. 4.

TEOpETHUECKOe 00yUueHue 30
MPaKTUYECKUE 3aHATUS 24
1a0opaTOpHbIE 3aHATHUS 10

IIpodeccnonaibHO-0PHMEHTHPOBAHHOE COJAEPKAHUE (COTepKAHUE

NPHUKJIATHOT0 MOIYJIA) 6
BT.Y..

TeopeTHYecKoe 00ydeHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTouyHas aTTecTanMsA (3a4eT) 2
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2.2. TemaTuyecKMi IJIAH M COAEPKAHUE TN CIIUTITHHbBI

Ne Oobe
HauMmeHnoBanue Conep:xanue yueOHOro Marepuasia (OCHOBHOE U TPO(deccHoOHAIBLHO-0PHEHTHPOBAHHOE), iy dopmupyemMble
pa3esioB U TeEM JadopaTopHble U NPAKTHYECKH e 3aHATHS, IPUKJIATHON MOTYJIb qacop | KOMIeTeHIHH
Pa3zgea 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHoOBHOE coJep:KaHue 4 OK 01
CrpoeHue aToMOB
XUMHUIECKIX Teoperuueckoe o0yueHue 2
3JIEMEHTOB U . -
npuposa 1. CoBpemMeHHasi mMojae/ib cTpoeHusi aroMa. CHUMBOJMYECKUN S3BIK XUMHHU. XUMUUYECKHUUA 3JIEMEHT.
XHMHYECKO CBS3H DOnekTpoHHas KOHUrypaius aroma. Kiiaccupukanus XUMHYECKUX IJIEMEHTOB (S-, p-, d-?HCMeHTI)I).
BajnieHTHBIE ~ DJIEKTPOHBI. BanenTtHOCTS. DJIEKTpOHHAs  MpPUpPOJAa  XUMHUYECKOM  CBSI3U. 2
DIEeKTPOOTPULIATETLHOCTh. BHUIBI XUMHYECKOW CBSI3M (KOBAJICHTHAs, WOHHAS, METAJUIMYECKas,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs
IIpakTHYecKkne 3aHATHS 2
2. Pemienne 3agaHuidi Ha HCIOJIB30BAaHHEC XHMHUYCCKOM CHMBOJHMKHM M Ha3BaHUM COCOUHCHHI IIO
HOMEHKJIAType MEXAYHApPOJHOIO COK3a TEOPETUYECKOM M NPHUKIAAHOW XHMHH W TPUBHAIBHBIX
Ha3BaHUU JJII COCTABIICHUS XMUMHYECKUX (DOPMYJ IBYXaTOMHBIX COEIUHEHUN (OKCHJIIOB, CYIb(HUIOB,
TUAPUIOB U T.I1.) ¥ IPYTUX HEOPTAaHUUECKUX COSAMHEHUN OTJIENbHBIX KJIACCOB. 2
[IpakTuueckue 3a1anusi HA YCTAaHOBJICHUE CBSI3U MEXIY CTPOCHHUEM aTOMOB XUMHUYECKHX JJIEMEHTOB U
MEePUOIUYECKUM HU3MEHEHUEM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COCJUHEHUU B COOTBETCTBUH C
nonoxkeHueM [leprnoinueckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
ITepuonnueckuii OK 02
3aKOH U TabIuIa IIpakTuyeckue 3aHATHS 2
J.. Menneneena _
3. Iepuoauyeckas cucrema xumudeckux 3jaeMeHToB /.. MenaesneeBa. OU3n4eCKUil CMBICH
[lepuonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MTPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKEHUEM 2

XUMHUYECKOro 31emenTa B [lepuonnueckoii cucreme. MUpoBO33peHUYECKOE U HAYUYHOE 3HAUECHUE
[Tepuonnueckoro 3akona /.M. Menneneesa. [Iporunosst .M. MenneneeBa. OTKpBITHE HOBBIX

12




XHUMHUYECKHX DJIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3aLUI0 XUMUYECKHUX
3J1eMEHTOB «MeTauTnYecKre / HeMeTaUIMYeCKUE CBOMCTBA, JICKTPOOTPHUIIATEIIBPHOCTh XUMHUYECKHUX
AJIEMEHTOB B COOTBETCTBHH C UX AJIEKTPOHHBIM CTPOCHUEM U TMOJIOKEHUEM B MEPUOANUECKON CUCTEME
xuMuueckux ayemenToB .M. MengeneeBay

Pa3znen 2. XumMmuyeckue peakumu 10
Tema 2.1. Tumsl OcHoBHOE coep:kaHue 4 OK 01
XUMHUYECKHUX
peaxIuit Teopernueckoe o0yuenune 2
4. Kaaccndukanusa 1 TMIIBI XHMHYECKHX PEaKIMil C yJaCTUEM HEOPraHUYECKUX BEILECTB.
CocraBieHne ypaBHEHUH peakiuii COeTUHEHNUs, Pa3I0KEeHNUs, 3aMEIICHHs, OOMEHa, B T.4. PeaKIni
TOpEHUS, OKUCIICHUSI-BOCCTAHOBJICHUS.
VYpaBHeHUs OKHUCIeHUsI-BoccTaHOBIIeHU. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTENb. 2
CocraBieHHE U ypaBHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOAOM 3JIEKTPOHHOIO
Oananca. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE, IPOM3BOACTBEHHBIX IIpOLIECCaxX U
KU3HEJEATEIIBHOCTH OPraHu3MOB
IIpakTHYecKkue 3aHATHA 2
5. KosinyecTtBeHHbIe OTHOMIEHUsI B XUMUM. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHUMUU U PACUEThI
10 YPaBHEHHUSM XUMHYECKMX peakiuil. Monp Kak €IMHHILIa KOJIMYeCcTBa BemecTsa. MoisipHas macca.
3aKOHBI COXpPaHEHMsI MacChl U 3HEPruH. 3akoH ABorajpo. MousspHselii 00beM ra3oB. OTHOcuTeNnbHasA| 2
IUIOTHOCTb T'a30B. PacyeTsl o0 ypaBHEHHAM XMMHYECKUX PEaKIMi C MCHOJIb30BAHUEM MacChl, 00beMa
(HOpMaJbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEILlECTBA
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
ONEeKTPOIUTHYECKAS OK 04
JTUCCOITHAITIS 1 Teopernueckoe o0yueHue 2
MOHHBIA 0OMEH
Teopuss 3iexTpojuTHUYecKOil auccouuanuu. oHBL. DONEKTPOIUTHI, HEINEKTPOJIUThL. Peaknun
uoHHOro obmeHa. CocTaBleHHME peakIMii MOHHOrO OOMEHa IyTeM COCTaBJIEHHUA MX IIOJHBIX H )

COKpAII€CHHBIX MOHHBIX ypaBHeHHﬁ. KwucmoTHO-0CHOBHBIE PCaKuu. 3aJIaHI/I$I Ha COCTaBJICHHUC MOHHBIX
peakuuin
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JlaGopaTropHble 3aHATHA

7.

JIP 1 — Tunbl XMuMHYECKUX peaKIuii

HccnenoBanue THIOB (110 COCTaBY M KOJUYECTBY HCXOIHBIX U 00Pa3yIONIUXCS BEIIECTB) M MPU3HAKOB
XUMHUYECKHX peaknuii. [I[poBeneHne peakinii HOHHOTO 0OMEHa, ONPEIEIICHUE CPEIbI BOTHBIX
pacTBOpOB. 3aJjaHUs HA COCTABJICHUE MOHHBIX PEAKIIUMA

KP 1 Ctpoenue BemecTBa 1 XUMHYECKHE PeaKIuu

Paznen 3. Ctpoenne

H CBOMCTBA HEOPraHu4eCKuX Be€UICCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa u

OcHoBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

CTpOCHHE
HEOPraHUYECKUX
BCILICCTB

9.

IIpeamer Heoprannmveckoii xumuu. Kinaccudukanus Heopranudeckux euiects. IIpocTeie U cloXKHbIE
BeniecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEILECTB (OKCHJIbI, TUAPOKCHUIbI, KUCIOTHI, COJIH).
B3anMOCBsI3b HEOPraHUYECKHMX BEIIECTB. ArperaTHble COCTOSIHU BelecTBa. Kpucraimmyeckue n
amopdHble BeuiecTBa. TUIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAsA, MOJIEKYJISIpHAsi, HOHHAS,
METaJUIn4ecKast). 3aBUCUMOCTb (PU3UYECKUX CBOMCTB BEIIECTBA OT THITA KPHCTAIIMYECKOW PEIIETKH.
3aBUCHUMOCTb XMMUYECKOW aKTUBHOCTH BEILECTB OT BUJIa XUMHUYECKOU CBSI3U U TUIIA KPUCTAIUIMUECKOMN
pemierku. [IpuunHbl MHOrooOpa3us BEIIeCTB

IIpakTHYecKkue 3aHATHA

10.

HomeHnknaTypa HeopraHm4iecKux BellecTB: HA3BaHNE BELIECTBA UCXO/I U3 UX XUMUYECKOU
(bopMyIBI UM COCTaBICHUE XUMUYECKOH (OPMYJIIbI HCXO/SI U3 Ha3BaHUS BEILIECTBA MO
mexayHapoanoi (MIOITAK) win TpuBHanbHOM HOMEHKIATYE.

Pemenne mpakTHdyeckux 3aJaHMi MO KiaccH(UKalMK, HOMEHKJIAType M XHUMHYECKUM (opmynam
HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIaccOB (yrapHbIi Tra3, YIJIEKUCIbIA ras3, aMMHak, ramieHas
U3BECTh, HEralleHass H3BeCTb, NUThEBAs coJa W JPYruX): Ha3blBaThb M COCTABIATH (HOPMYIIBI
XUMHYECKHX BEIIECTB, ONPEAEATh MPUHAIEKHOCTD K KJIacCy.

HcTounnku XuMu4eckoil nHpopmaiuu (cpecTB MaccoBoi HHGpOpMaLuu, ceTb HTepHET U Apyrue).
[Touck nHpOpMaIK 110 HA3BAaHUSAM, HIEHTU(UKATOpaM, CTPYKTYPHBIM (hOopMyiiaM

OK 01
OK 02
IIK 4.4

Tema 3.2. ®usuko-

OcHoBHOe coaepkaHue

OK 01
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XUMHUUYECKHE Teopernueckoe o0yueHue OK 02
CBOMCTBA 1IK 4.4
HEOPraHUYECKUX 11. Metasibl. O0nme Gu3nIecKue 1 XMMUYECKHEe CBOMCTBAa MeTauIoB. CrIOoCOOBI MOydeHUsl. 3HAUCHUE
BELIECTB METAJIJIOB U HEMETAUIOB B IPUPOAE U JKU3HEIEATEILHOCTH 4YelloBeKa M opraHu3MoB. Kopposus
METAJIJIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3alIUThl METAJIOB OT KOPPO3UU
12. Hemeramabl. OOmue ¢u3ndeckue W XUMHYECKHE CBOMCTBA HEMETA/UIOB. THIIMYHBIE CBOWMCTBA
HemerauioB [V— VII rpymn. Knaccubpukamus u HOMEHKIATypa COCAMHEHHH HEMETAJIOB.
KpyroBopoTbl OMOTr€HHBIX 3JIEMEHTOB B IPUPOJIE
13. XuMHn4ecKue CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHUIOB, THIPOKCHIOB,
KHCIIOT, COJIeH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COCIMHEHUH, BBICIIUX OKCUIOB M TUIPOKCHIOB
IlpakTH4yeckue 3aHATHSA
14. CocraB/ieHHe ypaBHEHM XMMHUYECKUX PEAKIMH C yYaCTHUEM IPOCTHIX U CIOKHBIX HEOPraHUYECKUX
BEUIECTB: METAJJIOB M HEMETANIOB; OKCHUJOB METAJIJIOB, HEMETAUIOB M aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUUW U aM(OTEpPHBIX THUAPOKCUIOB; HEOPraHMYECKUX COJICH,
XapaKTEepU3YIOLUX UX CBOKCTBA.
Pemenne mpakTUKO-OPHEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN Ha CBOMCTBA, COCTaB, MOJYYEHUE U
0e30macHOe HCIOJIb30BAaHUE BAXKHEUIUX HEOPTraHWYECKHUX BEHIECTB B OBITY M MPAKTHYECKOM
JIeATETbHOCTH YelIOBEKa
Tema 3.3. OcHoBHOE coep:kaHue OK 01
Wnentudukanus OK 02
HEOPraHUYEeCKNX JlabopaTopHble 3aHATHSA OK 04
BEILIECTB
15. JIP 2 — UnenTudukanus HeOpraHu4ecKux BeuiecTs
Pemenne sKCnepUMEHTAIBHBIX 33/ad [0 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJLIOB, IO
pacro3HaBaHMIO U MOJIYYEHUIO COeIMHEHUN METAJUIOB U HEMETAJLIOB.
WNnentudukaus HEOPraHMYECKUX BEIIECTB C HCIOJIB30BAHHEM HX (PU3UKO-XMMHUYECKUX CBOICTB,
XapaKTEepHBIX KAueCTBEHHBIX peakiuid. KauecTBeHHBIC peaknnu Ha Cynb(ar-, KapOOHAT- U XJIOPHUI-
AQHUOHBI, HA KATUOH aMMOHHUSI
16. KP 2 CpoiicTBa HeOPraHM4eCKHX BellecTB
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Pa3nen 4. CtpoeHune u CBOMCTBA OPraHUYeCKNX BelleCTB 24
Tema 4.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccudukanus, IIK 4.4
CTpoeHue u Teopernueckoe odyuenune 2
HOMEHKJIaTypa . .
OPTaHMYCCKHX 17. IIpeamer OPTaHHIEeCKOH XHMHH. IlosiBiieHHE M pa3BUTHE OPTAHUYECKOW XMMUHU KaK HayKu. MecTo u
3HAYEHHUE OPraHUYECKOW XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
pettects XHMMHYECKOE CTPOCHHE KaK IMOPAJOK COEIMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHUSI OpraHnueckux coeauHeHuil A.M. bytneposa.
VriepoaHslid CKeJeT OPraHUYeCKON MOJEKYJbl. 3aBHCHUMOCTh CBOWCTB BEIECTB OT XUMHUYECKOIO
cTpoeHust MoJekyn. M3omepust u u30Mepsbl. 2
[Tonsatue o ¢yHkuuoHanpbHOW Tpynmne. Pamgukan. IlpuHOUMNBI Ki1acCUpUKAIMA  OPTaHUYECKUX
coeMHeHUH. MexayHapoiHas HOMEHKJIaTypa M NPUHIUOBL HOMEHKJIATyphl OpPraHUYEeCKUX
coenuHeHuil. [lonsitue 00 a3z0TCOAEp AIIMX COCIUHEHUSIX, OWOJIOTHYECKH AKTHUBHBIX BEIIECTBAX
(yrmeBomax, ’xupax, Oenkax M [p.), BBICOKOMOJEKYISPHBIX COCIUHEHHSIX (MOHOMEp, MOJIUMEp,
CTPYKTYpPHOE 3BEHO)
IlpakTH4yeckue 3aHATUSA 2
18. HomenknaTtypa opranuyeckKux cOeMHEHUH OTIENbHBIX KJIACCOB (HACHIIICHHbIE, HEHACHIILIEHHbIE U
apoOMaTUYECKHUE YTIEBOAOPOAbI, CIIUPTHI, (DEHOIBI, aJIbJETUABI, KETOHBI, KApPOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHre MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OpPMYJI OpraHMYECKHX BEIECTB OTAEIbHBIX ’
KJIACCOB, MCIIOJIb3YS WX Ha3BaHHUs IO CHUCTEMAaTUYECKOH W TPUBHAIBbHOM HOMEHKJIAaType (3THIIEH,
aleTHJIeH, TIuUepuH, (eHois, (opMaibAeruj, YKCyCHas KHUCIOTa, MIHIMH). Pacdersl mpocTteifmieit
(opMyIbl OpraHMYECKOW MOJIEKYJIbI, UCXOsl U3 AIIEMEHTHOTO cocTaBa (B %)
Tema 4.2. CpoiicTBa | OcHOBHOe coiepKaHUe 12 OK 01
OpraHN4eCKHUX OK 02
COCAMHEHUI OK 04
Teopernueckoe odyuenue 6 TIK 4.4

19.

Pu3UKO-XUMUYECKHe CBOHCTBA OPraHMYECKUX COEAMHEHHH OTAETIbHBIX KJIACCOB (0COOEHHOCTH
KJacCU(UKALMU W HOMEHKJIATypbl BHYTPHU Kjacca; TOMOJOTHYECKHH psx U obmas Qopmyna;
U30MepHs; pU3nUECKUe CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI IMOJTyUEHUS ):
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20.

IIpenenbHble, HenpeeJbHbIE YI1€BOAOPOAbI

— MpeAesibHbIC YTIEeBOAOPOAbl (AIKaHbl M IUKIOANKaHbl). ['opeHrne MeTaHa Kak OJWH U3 OCHOBHBIX
MCTOYHUKOB TEILJIa B MMPOMBIIIJICHHOCTH U ObITy. CBOWCTBA MPUPOTHBIX YTIIEBOAOPOOB, HAX0XKICHUE
B [IPUPO/IC U IPUMEHEHUE AJIKAHOB;

— HemnpeAenbHble (aJKEeHbI, aJKWHBI W allKaJueHbl) U apoMaTHYEeCKUe YriaeBoaopoisl. [opeHue
aleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYpPHOT'O IIJIAMEHU ISl CBAPKU U PE3KU METAJIIOB

21. Kuciiopoacoaep:xamue coegnHeHus (CUpThl U (HEHOIIBI, KAPOOHOBBIE KMCIOTHI U A(PUPHI, AJIbJETUIbI
U KETOHBI, JKUPbI, yrieBojbl). lIpakTuueckoe MpUMEHEHHE ATHJIICHIVIMKONA, TIHIEpPHHA, (eHoua.
[Tpumenenue Qopmanbaerna, auneTalbleruaa, YKCYCHOW KHCIOThl. Mblla KakK COJM  BBICHIMX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOKWCTBA MbLIa

22. A3oTcojepxkaniue coelMHeHWs] (aMUHbI ¥ aMUHOKHUCIOTHL, Oenku). BpicokoMoeKysipHble

COCIUHCHUA (CHHTGTI/I‘IGCKI/IG n 6HOJ’IOFH‘I€CKI/I—3KTI/IBHHG). MOHOMep, IMOJINMEP, CTPYKTYPHOC 3BCHO.
HOJII/IMepI/I?;aIII/I?I OTHWJICHA KaK OCHOBHOC HAIIPaBJICHUC €TI0 UCITI0JIb30BAHMA.
I'eneTnyeckas CBA3b MECKAY KiIaCCaMH OPraHUYCCKUX COCIUHECHUI

HpaKanecmle 3aHATHUSA

23.

CpojicTBa OpraHM4YecKMX COEAMHEHMIl OTICNIBHBIX KJIAacCOB (TPUBUAIBHAS M MEXAyHApOJHAs
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJyUEHUs): MpeiebHbIe (ATKaHbl U IUKIOAIKAHBI),
HernpeiebHbIe (AJIKEHbI, ATKUHbBI U QJIKaJUCHbI) 1 apOMaTHYECKUE YTII€BOAOPOAbI, CIIUPTHI U (HDEHOJIBI,
KapOOHOBBIE  KHMCIOTBI M 3(Upbl, adbAETUABI U  KETOHbIl, AaMHUHbBI M  AMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUA. 3aJaHus Ha COCTaBJICHHE YPAaBHEHUN XHMHUYECKUX PEAKLU ¢
y4acTUEM OPTaHUYECKUX BEIECTB HA OCHOBAHMM UX COCTaBa U CTPOEHUS

24.

CocraBiieHHe cxeM peakuuidi (B TOM 4YHCIE MO TMPEIIOKEHHBIM IIEMOYKaM MpeBpaIleHHil),
XapaKTEePU3YIOUIUX XUMHUYECKHE CBOMCTBA OPTaHUYECKUX COCIUHEHHM OTIEIbHBIX KJIACCOB, CIIOCOOBI
UX TIOJYy4YEHUs M Ha3BaHME OPraHWYECKUX COEAUHEHUN N0 TPUBUAIBHOM WM MEXIyHapOIHOMN
CHUCTEMaTUYECKONH HOMEHKJIATYype.
Pemenve mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOWCTBA OPraHUYECKUX
COCIMHEHMI OTJCIbHBIX KJIaCCOB

JlaGoparopHas padora
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25.

JIP 3 — IIpeBpamienusi OpraHu4eCKUX BeleCTB NPU HATPEeBAHUM
ITonmy4yenue 3THIIEHA U U3y4EHUE €ro CBOMCTB. MOeIMpOBaHNe MOJIEKYII U XMMUYECKUX IIPEBPALLECHUN
Ha IpUMepe dTaHa, STUICHA, alleTUJICHA U JP.

Tema 4.3. OcHoBHOE coep:kaHue OK 01
Nnentudukanus OK 02
OpraHUYECKHX Teopernueckoe odyuenue OK 04
BEIIIECTB, UX IIK 4.4
3HAYECHHE 1 26. Buoopranuyeckue coenmnenus. [lpumenenune u Ouosiornyeckass poib yriaeBojgoB. OKucieHue
PUMEHEHHE B YIJIEBOJOB — HCTOYHUK OHEPIMH JKUBBIX OpraHu3MoB. OOnacTd NPUMEHEHUS aMHHOKHUCIIOT.
GLITOROI M [IpeBpamenuss OenkoB mnuiqu B opranusme. buonorumdeckue ¢yHkuuu OenkoB. buonornueckue
IIPOM3BOACTBEHHOI (byHKIMHU XKUPOB. PoJb OpraHndYeckoil XMMHUH B PEIICHUH POOJIeM MUIIEBOH 0e301MacHOCTH
NEeSITeNIbHOCTH . -
qeToBeKa 27. JHepreTuyeckas 0e3onacHocTb Poib OpraHnyYecKkol XMMUU B PEILIEHUU IPOOJIEM SHEPreTHUECKON
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JAHUNA HOBBIX MAaT€pPHAIOB, HOBBIX MCTOYHUKOB SHEPTUU
(ampTEepHATUBHBIE HUCTOYHUKM HHEepru). OnacHOCTP BO3AECUCTBHUS HA JKHUBBIE OPraHU3MBbI
OpPraHMYECKUX BEUIECTB OTIEIbHBIX KJIAcCOB (YIJIE€BOAOPOIbI, CIIUPTHI, (DEHOIIBI, XJIOPOPraHUUECKUE
IIPOU3BOJIHBIE, AJIBJIETH/IBI U JP.), CMBICII IIOKAa3aTells IPEAEIbHO JOIYCTUMON KOHIEHTPAlluU
JlabopaTopHble 3aHATHSA
28. JIP 4 — UnenTudukanus opraHnyecknx coeJMHEHUH OTAeIbHbBIX KJIACCOB
WnenTudukanyss OpraHMYeCKUX COEIUHEHMH OTAEIbHBIX KJIaccoB (Ha MpHUMEpe allbJeTH0B,
KpaxMajsa, YKCYCHOUM KHCJIOThI, OETKOB U T.I.) C UCIOJIb30BAHUEM UX (PU3UKO-XUMHYECKUX CBOMCTB U
XapaKTepHBIX KAayeCTBEHHBIX peakuuil. JleHaTypauus Oeika mpu HarpeBaHuM. LIBeTHble peakuuu
0enkoB. BO3HUKHOBEHHE AHATUTHUYECKOI'O CHUTHAJIA ¢ TOYKU 3pPEHUS XMMHMUYECKHUX IPOLECCOB MpHU
OPOTEKAaHUNM  KAYeCTBEHHOW  peakiMH, MO3BOJIOMEH  HACHTU(GHUIHUPOBATH  MPEIJIOKEHHBIE
OpraHMYEeCKHE BEIeCTBa
29. KP 3 — CrpykTypa 1 CBOHCTBa OPraHUYECKUX BELLIECTB
Paspean S.
Kunernyeckue u TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX peaKuui
CxopocTb OcHoOBHOE coep:kaHue OK 01
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XUMHUYECKUX Teopernueckoe o0yueHue OK 02
peaKkuui. 1IK 2.4
XUMHUECKOe 30. CKopoCTh peakiuM, €€ 3aBUCHMOCTh OT PA3IMYHBIX (PAKTOPOB: MPHPOJBI PEArUPYIOIIUX BEIICCTB,
paBHOBECHE KOHIEHTPAllUU pPEarupyroniuxX BEHIECTB, TEMIEpaTypbl U IUIOUIAAM PEAKIMOHHON MOBEPXHOCTH.
TemtoBbie 3 (HEKThl XUMUYECKUX pEaKIUid. IK30- U SHIOTCPMUICCKIE, PEAKIUH.
OO6patumocTh peakiuil. XUMHUYECKOE PABHOBECHE U €ro CMEIICHHE MOoJ JCHCTBHEM pa3iIHYHbIX
(dakToOpoB (KOHIICHTPAIIHS PEareHTOB WIH MPOIyKTOB PEaKInH, JaBIICHUE, TEMIIepaTypa) I CO3JaHus
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMHUEcKUX mnporeccoB. [Ipunnun Jle [llarenne
IIpakTHYeckne 3aHATHS OK 01
OK 02
31. PelleHne MpakTHKO-OPHEHTHPOBAHHBIX 3a/IaHU Ha aHAM3 (AKTOPOB, BIUSIONINX HA H3MCHCHHE IIK 2.4
CKOPOCTH XMMHYECKOI peaklyu, B T.4. C MO3UIUNA SKOJOTHUECKH 1IeIeCO00Pa3HOro MOBEACHUS B OBITY
U TPYIOBOM JIEATSIIEHOCTH B IIEJISIX COXPAHEHHS CBOCTO 3/I0OPOBBS M OKPYKAIOIIEH TPUPOTHONU CPEIIBI.
Pemennie mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHuii Ha mpuMmeHenue mnpuHnuna Jle-llatense s
HAXOXJICHUS HAIIPABJICHUS CMEIICHHSI PAaBHOBECHS XHMHUYSCKON peaknmuu H aHaiau3 (HaKTopoB,
BIIUSIOUINX HA CMEILEHUE XUMUYECKOTO PAaBHOBECHS
Paznen 6. PacTBopbl
Tema 6.1. OcHoBHOE coep:KaHue OK 01
[TonsiTue o OK 02
pacTBOpax Teopernueckoe o0yuenmne OK 07
32. PacTBopenue kak puznko-xumudeckuii npouecc. Pacteopsl. CriocoObl MPUTOTOBICHUS] PACTBOPOB. 1K 4.4
PactBoprmocTh. MaccoBass onsi  pacTBOpeHHOTro BemiectBa. CMBICT TIOKa3arenst TpeaeIbHO
JOTTYCTUMON KOHIIEHTPAIIUHU U €T0 UCIIOJIb30BaHKE B OLIEHKE SKOJOTHYECKONH O€30MacCHOCTH.
[TpaBmiia 3KOJOTHYECKH IEJIecO00pa3HOTO IMOBEACHHUS B OBITY M TPYAOBOH JNEATEIHHOCTH B IENSIX
COXpaHEHHUsS CBOETO 3/I0POBbS U OKPY’KaIOIIEH MPUPOIHON Cpefbl; OMACHOCTh BO3JEHCTBUS HA KUBBIS
OpPTaHW3MBI OIPE/ICICHHBIX BEIIECTB. PelleHne MpakTUKO-OPHUCHTHPOBAHHBIX PACUCTHBIX 3aJaHUNA HA
pacTBOPBI, UCTIOTIb3yeMbIe B OBITOBON U MPOU3BOJACTBEHHOH JIeATEIHHOCTH YeIOBEKa
Tema 6.2. OcHoBHoOE cojJep:KaHue OK 01
Uccnenosanue OK 02
CBOHUCTB pacTBOpoB | JlaboparopHbie 3aHATHS OK 04
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33. JIP 5 — IIpuroroBJieHHe pacTBOPOB IIK 4.4
[IpuroroBnenue  pacTBOpoB  3ajaHHOM  (MaccoBoM, %)  KOHLEHTpauuun (C  MPAKTHKO- ’
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpEICNICHUE CPEIbl BOJIHBIX PACTBOPOB.
Pemenue 3a1ay Ha MPUTOTOBIICHUE PACTBOPOB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COMEPKAHUE PUKJIATHOTO MOIYJIs1)
Pasznen 7. Xumusi B ObITY H IIPOHU3BOACTBEHHO 1eATeJbHOCTH YeJI0BeKa 6 OK 01
OK 02
Xumus B ObITY U OcHoBHOE coep:kaHue 6 OK 04
MIPOM3BOJCTBEHHOM OK 07
NEATENLHOCTH Teoperuueckoe o0yueHue 2 TIK 2.4
YeloBeKa ., N N
34. Hogeiilue gocTH:KeHUS] XMMHYECKOW HAyKH U XHUMHUYECKOWl TexHonoruu. Poib xumuu B
00eCTIICYeHNN 3KOJIOTUYCCKOM, YHEPTeTHYSCKON W THIIEBOH O0€30MacHOCTH, PAa3BUTHHU MEIHUIIMHEIL. ’
[IpaBuia mowcka M aHamM3a XUMHYECKON HHQOpPMAIMKM W3 Pa3TUYHBIX HCTOYHUKOB (Hay4yHas |
yaeOHO-Hay4YHas JIUTepaTypa, CpeIcTBa MacCOBOM nHpOpMaIuu, cetb HTepHET)
IMpakTuyeckue 3aHATHSA
35. Pemenne keiicoB [lonck u aHanu3 KeHCOB O MPUMEHEHUU XHMMHUYECKUX BEIIECTB M TEXHOJOTHUH C
yageToM Oyaymield mpodecCHOHATBHON JIEATEBHOCTH 110 TEeMaM: BaKHEHIIIME CTPOUTEIIBHBIC
MaTepuainbl, KOHCTPYKIIMOHHBIE MaTe€pHalbl, Kpackd, CTEKI0, KepaMuKa, MaTepuanbl s 2
DJICKTPOHWKH, HAHOMATEPHAIIbl, TCKCTWJIbHBIC BOJIOKHA, WCTOYHHKH JHEPTHUH, OPTaHWUYECKHUE W
MUHEpaTbHBIC YI0OpEHUS, TIEKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.
36. IIpomeskyTouHas arrecTaums 2
3amura: [Ipencrapiienne pe3yabTaToB PEeIICHUs KEHCOB B JopMe MUHH-JIOKIA/IA C PE3eHTaITueH
Bcero 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJILHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
ol0ecrne4eHn 10

Jns peanuzanud MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh MPEIYyCMOTPEHBI
CJeyIolMe CIelraIbHble MOMEIIEHUs: Y4eOHbIM KaOWHET XMMHHM W/WIH y4eOHOU
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne y4yeOHOro KkabOuHera (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJEJNEH  MOJIEKYJ, MOJEIM KPUCTAUIMYECKUX  PEMIETOK,
KOJUIEKIIUU TPOCTBIX M CIOXKHBIX BEIIECTB W/WIHM KOJUICKIIMH MOJMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ] U MUHEpaJIOB, Tabnuila MeHnaeneeBa, yueOHble (GUIBMBI, TUGPOBHIC
o0pa3oBaTelIbHbIE PECYPCHI.

Texnuuyeckue cpeacTrBa  00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEACHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MPE3eHTEP IJIs MPE3CHTALUM.

OoOopyaoBanue Jjadoparopuu M pado4Yux MecT JaA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYIbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KareJIbHBIX peakiuil, GuibTpoBasibHas Oymara, IpOMBIBAIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKH, (OHAPUKK, HAOOpP PEAKTHUBOB,
CTEKJISHHBIE TAJIOYKH, IITATUBBI JJIi MPOOUPOK, MEPHBIE IUIUHAPHI, BOPOHKHU
CTEKJIIHHBIE, BOPOHKU JenuTeNbHble IummHapudeckue (50-100 wmut), crymku ¢
nectukoM, (apdopoBbie YalIKh, NUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJEKTPOIUIMTKH, JA0OpAaTOPHbBIE IITATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOp JJI TOJy4YeHHUs Ta3oB (WM MpoOHpKa C ra300TBOAHON TpyOKoit),
JiepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mur); mmaTenu; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 ™), BoastHast OaHs (WJIM TEPMOCTAT), CTEKJISTHHBIC MAIOYKH; KOHUYECKUE
K0J10b!1 st TUuTpoBanus (50 u 100 mut); MHIUKATOPHBIE IOJIOCKU JIJIsl onpenenenust pH
U CTaHJapTHAs WHJUKATOpPHAS IIKaJla; YHUBEPCAIbHBIM MHAUKATOP; MUneTku Ha 1, 10,
50 M (umu posatopel Ha 1, 5 u 10 M), GropeTku Il TUTPOBAHUS, MEAUIIMHCKUE
mmpunbl Ha 100-150 M, mabGopaTopHble W/WAM aHalWTUYECKUe Bechl, pH-meTpsl,
CYHMIUIBHBIN mKad, U ap. T1abopaTopHOe 000pyI0BaHNE.

3.2. HapopmanuoHHoe obecniedeHne peau3auu NporpaMmmbl

1. DnexkTpoHHbIE 00pa3oBaTeNbHBIE W HWHGOpMaMOHHbIE pecypchl OBbC
BOOK.RU
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJILHOM JJUCHOUILJIAHBI

KOHTpOJ'IB N OLCHKaA PE3YyJIbTATOB o6yquH$1 OCYHICCTBIECTCA IIPLIIOAaBaTCICM

B IMpOLECCE TMPOBEACHUS TNPAKTUUYECKUX 3aHATUA U Ja0OpaTOpPHBIX  padoT,
TECTUPOBAHMS, & TAKXKE BBINOJIHEHUA OOYYaIOIMMUCA WHIWBHUAYaJbHbBIX 3aJaHuM,
MPOEKTOB, HcclieqoBaHUM. Pe3ynbTaThl 0OyudeHHs OINpPEAeNsSIoT, YTO OO0ydaroluecs
JNOJDKHBl 3HAaTh, I[IOHMMaTb W JEMOHCTPUPOBATh IO 3aBEPLICHUHU HW3YYCHHUS
JTVCHUTUIAHBI.

Jist popMupoBaHUsl, KOHTPOJS M OILIEHKH PE3yJbTaTOB OCBOCHUS Yy4eOHOI
JUCIHUIUIAHBI WCIIOJB3YETCS CUCTEMA OLEHOYHBIX MEPOINPHUITUN, MPEACTABISIONIAS
c000i KOMIUJIEKC YYEOHBIX MEPOIPHUATHI, COTIIaCOBAHHBIX C pe3yJibTaTaMu O0YUYEHUS
u chopmynupoBanHbix ¢ ydetom @DPI'OC COO (mpeameTHble pe3yabTaThl IO

mucuumumnae) u GI'OC CIIO.

Ne | OK/IIK

Monyas/Pa3nen/Tema

PesyabTaT 00yuenus

THbI OLeHOYHBIX
MepOonpUATHH

I | OcHoBHOE coep:kanue

Pa3zgen 1. OcHOBBI
CTpOEHMS BellecTBA

DopmyIMpOBaTh
0a30Bble NOHATHA U
3aKOHBI XHMHH

1.1 | OK 01

CtpoeHue aToMOB
XUMHUYECKHX 3JIEMEHTOB
Y IPUPOJa XUMHYECKOU
CBS3U

CocTaBIsITh XUMHUUYECKHUE
(hopMyIBl COeTUHEHUN B
COOTBETCTBHU CO
CTEIICHBIO OKUCICHUS
XUMHYECKHUX DJICMEHTOB,
HCXO/JIS U3 BAJICHTHOCTH U
AMEKTPOOTPHUIATENTEHOCTH

1. Tect «CTpoeHne aTOMOB
XUMHUYECKUX DJIEMEHTOB U
MIPUPOJIa XUMUYECKOH CBA3U.

2. 3agauM Ha COCTaBIICHUE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COeIMHEHUN
(okcu0B, Cynb(PHUAOB, TUIPHUIOB
U T.OL).

3. 3agaHus HA UCTIOJIL30BAHUE
XUMHYECKOH CUMBOJIUKA U
Ha3BaHUW COCMHEHUH IO
HOMEHKJIAType MEKIyHapOJHOTO
COI03a TEOPETUYECKON U
MIPUKJIATHON XUMUU U
TPUBHAIILHBIX HA3BAHUU IS
COCTaBJICHUS XUMUYECKUX
(hopMyI1 ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cyab(GUI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTAHMYECKUX
COEIMHEHUI OTJENbHBIX KJIACCOB
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHIA

1.2

OK 01
OK 02

[lepuoauueckuii 3aK0H U
tabmauma J[.U.
Menneneena

XapakTepu3oBaTh
XUMHUYECKHE HJIEMEHTHI B
COOTBCTCTBUH C UX
I0JIO)KEHUEM B
IIEPUOUYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. MenneneeBa

1. Tect «MeTannuueckue /
HEMeTaJlJINYeCKHUE CBOMCTBA,
3JEKTPOOTPULIATEIILHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
MEPUOJUYECKON CUCTEME
XUMHUYECKHX dj1emeHToB ..
MenneneeBay.

2. IlpakTuyeckue 3ailanus Ha
YCTaHOBJICHHUE CBSI3H MEX]TY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M TIEPUOUIECKUM
W3MCHCHHEM CBOIICTB
XHMMHYECKHX 3JIEMEHTOB U UX
COEJIUHEHHI B COOTBETCTBUH C
nonoxenueM llepuonnueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHus Ha
XapaKTEePU3aALUI0 XUMHUECKHIX
9JIEMEHTOB: «MeTtamnuyeckue /
HEMETAININYECKUE CBOICTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMUYECKHUX DJIECMCHTOB B
COOTBETCTBHUE C MX AJICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
MEPUOINYECKON CUCTEME
XHMUYECKHX DJIEMESHTOB

J.1. MenneneeBay

Pasznea 2. XumMuueckue
peakuuu

XapakTepu3oBaTh THUIIbI
XUMHYECKHX PeaKIui

KonrtpoabHas padora
«CTpoeHue BenecTsa u
XHMHYECKHEe PeaKIum»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuuin

CocTaBJIsITh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeCHHS,
OKHCIUTEIHHO-
BOCCTaHOBUTEJILHBIE
peakiuu

1. 3amauym Ha cocTaBJIcHHUE
YpPaBHEHUH pEAKIUM:

— COCJIMHEHUS, 3aMeIICHUS,
pasnokeHus, 0OMeHa,

— OKHMCJIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHIA

UCIIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MacChl
BeIIeCTBa WK 00BbEMA

ra3oB I10 U3BECTHOMY KOJIMUECTBY

BELIECTBA, MAacCe WIH 00BEMY
OJTHOTO U3 YYaCTBYIOIIUX B
pEaKIiK BEIIECTB; PacUEThI
Macchl (00bEMa, KOJIMIeCTBa
BEIIIECTBA) POJYKTOB PEAKIINH,
€CIT OIHO M3 BEIIECTB UMEET
IPUMECH

2.2

DIIEKTPOIUTHIECKAS
JYCCOLMAIMS U MOHHBIN
oOmeH

CocTaBnaTh ypaBHEHUS
XUMHAYECKHUX PEaKIH
HMOHHOI0 0OMEHa C
ydacTheM
HEOPraHW4eCKUX BEIECTB

1. 3amanus Ha cOCTaBIICHUE
MOJICKYJISIPHBIX U MOHHBIX
pEeaKuuii C y4aCTUEM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHUE H3MCHCHHS
KHCIIOTHOCTH CPEIbI

2. JJaboparopnas padota "Turbl
XUMUYECKUX peakiuui"

Pa3pnen 3. Crpoenue u
CBONCTBA
HEOPTraHUYeCKHUX
BelleCTB

HccnenoBath cTpoeHue u
CBOIICTBA
HEOPraHu4YeCKuX
BeleCTB

KonTpoasnas padora
«CBOHCTBa HEOPraHHYECKUX
BellecTB»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHIA

3.1

OK 01
11K 4.4

Knaccudukanus,
HOMEHKJIATypa
CTpOEHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPraHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTABJICHUE XUMHYECKOU
(hopMyIIBI HCXO/IS U3 Ha3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIY TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCoOBOM
JI0JU (MacChl) XMMHUECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuueckue 3aganus 1Mo
KJIacCU(pUKalli1, HOMEHKJIaType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3U U TUTIA KPUCTAIUIMYECKON
pELIeTKH

3.2

OK 01
OK 02
I1K 4.4

DU3NKO-XUMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3UKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHHSI aTOMOB U
MOJICKYJI, a TAK)KE TUTIA
KPHUCTAJUITMYECKOM
pemerku

1. Tect «OcobenHoctu
XUMHUYECKHUX CBOMCTB OKCHUOB,
KHCJIOT, OCHOBaHMH, aM()OTEpHBIX
TUIPOKCHUIOB U COJIEI.

2. 3anaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaKIUN
C Y4acTHEM IMPOCTHIX U CI0KHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUN M aM()OTEPHBIX
TUIPOKCUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX NX
CBOIMCTBA U CIIOCOOBI TIOJTYUYEHHUSI.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHE 3aJaHUs Ha
CBOMCTBA U IIOJIy4YCHUE
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHi
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 Nnentudukanus Hccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKHUX KaueCTBEHHbBIC PEAKLIMM  |3a/IaHMSI IO COCTABJICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTUEM
HEOPraHUYECKHUX BEIECTB,
HCIIONB3YEMBIX ISl UX
UICHTU(PUKAIIH.
2.JIaboparopnas pabota:
“Unentuduxanus
HEOPraHWYECKUX BELIECTB”

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

4.1 | OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEHHE
I[IK 4.4 |cTpoeHue u OpraHMYeCKHE BEIIECTBA B |HA3BaHUW OPraHUYECKHUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COCIMHEHUH M0 TPUBUAILHOUN WIIH
OpPTraHUYECKUX BEIIECTB |CTPOCHUEM MEXTyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIECHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIETIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 DJIEMEHTHOTO cocTaBa (B %)
42 | OK 01 CBolicTBa OpraHMYECKUX | Y CTAaHABIIMBATH 1. 3amanus Ha cocTaBlIeHUE
OK 02 |coenuHeHUM 3aBUCHUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX PEaKIUN
OK 04 XUMUYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX
[IK 4.4 OpPraHWYECKUX BELIECTB OT |BEIIECTB HA OCHOBAaHUU UX

CTPOCHUSA MOJICKYJI

COCTaBa U CTPOCHHS.
2. 3agaHus Ha COCTaBJICHHC
YpaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIONINX XUMHUECKUE
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 3a1a4uu o
YPaBHEHUSIM PEAKLHUN C yHaCTUEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBparieHnst OpraHu4eCKUX
BELLECTB [IPY HarpeBaHuu"
4.3 | OK 01 Wnentuduxamnms HccnenoBats 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHnuyeckux BEIECTB, |KAUECTBEHHBIC PEAKIIUN  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHUYeCKUX XMMHYECKUX PEAKIU C ydacTUEM
[IK4.4 |mpumeHeHHE B OBITOBOM |COEIMHEHUN OTICNbHBIX |OPraHUYECKUX BEIIECTB, B T.4.
Y IIPOU3BOACTBEHHOMN KJIacCOB UCIIOJIb3YEMBIX JJI UX
JESITEIbBHOCTH YEJIOBEKa UICHTU(QHUKAIMA B OBITY U
IPOMBILITIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndeCcKux
COEIMHEHUH OTJENbHBIX KJIACCOB™
5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue u BJIHMSIHHE PA3JIHYHBIX
TepMOAMHAMHYeCKHe |(aKkTOpOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUS XHMHYECKHX pPeaKnui
XHMHYECKHX peakuui
5 |OKO0I CKOpOCTb XMMMUECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XUMHYECKOE |BIUSHUE KOHIIEHTPAlMU  |TEOpPETUYECKUE 3aJjaHUs Ha
[IK 2.4  |paBHOBecue pearvpyronux BeIecTB U |aHaINU3 (PaKTOpOB, BIUSIONIUX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKOH
XMMHYECKUX PEAKIUN peakuuu. [Ipaktuko-
XapakTepu3oBaTh OpUEHTUPOBAHHbBIE 3aJaHUS Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEHHEe puHIumna Jle-
KOHLIEHTpauuu Beulects, |lllaTenbe 11 HaXOXKACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEeMIEepaTypbl HA PaBHOBECHS] XUMUYECKON peaKkIuu
CMeIlleHnEe XUMHYECKOTO |U aHaiu3 (aKTOpOB, BIMSIOIMINX
paBHOBECHS Ha CMeIlleHNUEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBath HCTHHHBIE

Pa3pnen 6. PacTBopsl

PACTBOPBHI € 32 JaHHBIMH
XapaKTepUCTHKaAMU
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHi
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyars UCTUHHBIC 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOpbI pacTBOPOB.
IIK 2.4 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacyeTHbIC 3a/1aHUs Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IPOU3BOJCTBEHHOMN AESITEIbHOCTH
YyelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBath Ghusuko- JlaGopaTopHas pabota
OK 04 |pacTtBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
IIK 2.4 HWCTUHHBIX PaCTBOPOB

II | IIpodeccuoHaTbHO-OPUEHTHPOBAHHOE CO/iepkaHue (CoAepKaHue MPUKIATHOT0 MOTYJIs)

7 Paszgea 7. OuenuBarth nocjaeaAcTBHs |3amuTa Keiica (¢ yuyeTomM
Xumus B ObITY U OBITOBOM U Oyayuwei npodeccuoHaJIbHOM
MPOU3BOACTBEHHOMI NMPOU3BOACTBEHHOM JAesITeJIbHOCTH)
AesiTeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJ0BeKa (1 (1%3701070%0

JIKOJIOTHYECKOI

0e3omacHoCTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oymymieit
OK 02 |mpou3BOJICTBEHHOM OBITOBOM U npodeccroHanbHOI
OK 04 |nmesTenbHOCTH YeJIOBEKa |[IPOU3BOJICTBEHHON NeSITEIbHOCTH)
OK 07 NeSTeTLHOCTH YelloBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
IIK 2.4 no3unuii skosnornueckor | 1. Ilorennenue knumara u

0€30I1aCHOCTH

BBICBOOOYKICHHE T'a30BbIX
THJIPaTOB CO JIHA OKEaHa.

2. bynymue marepuans! 17151 aBHUa-
, MAIIMHO- ¥ IPHOOPOCTPOCHHUSL.
3. HoBble MaTepuansl 1iist
COJTHEUHBIX OaTapeil.

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

0.12 XUMUA

CrneuuaabHocts 21.02.19 3emneycTpoiicTBO
Kypc 1 kypc rpynmnsr 113y
YpoBeHb 0cBOeHUS 0a30BBIN

®dopma 00yUCHHUS: OUHAsS

2024 r
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Pabouas nmporpamMma y4ueOHOM mucuurinHbl «Pu3nka» pa3padboTaHa Ha OCHOBE:

— mpuMmepHOW paboueil mporpamMmbl 001I€00pa30BaTENbHON AUCHUILTHHBL «DHU3UKa» Ui
npodeccuoHaIbHBIX 00pa30BaTENbHBIX OpraHM3alui, yTBEp)KICHHON Ha 3acegaHuu CoBeTa IO
OLIGHKE COJEpXkaHMsA M KadecTBa INPUMEPHBIX padouux IporpamMm o00LIe00pa30BaTEIbHOIO U
COIIMATIbHO-TYMaHUTAPHOTO LIUKJIOB CPETHEr0 MpOo(ecCHOHANbHOr0 oOpa3oBaHus, mporokos Ne 14

ot «30» nostopst 2022 r. (MPI10),

— ¢ereparbHOTO TOCYAaPCTBEHHOTO CTAaHIAPTa CPEAHETO MPOPECCUOHATHLHOTO 00pa30BaHMS IS
YITIC 21.00.00 u npoduiis mpodecCHOHATEHOTO 00pa30BaHUs CIEIUATBHOCTEH MO TpOorpaMMe
MOJITOTOBKU CIEIHAUCTOB CPEIHETO 3BeHa cpemHero npodeccuonansuoro oopaszosanus (IIIICC3

CIIO),
— ¢ yueroMm Paboueii mporpaMMbl Bocriutanus 1o cneruanbaocTe 21.02.19 3emieyctpoiicTBo

Opranuzanus pazpadoruuk: [AIIOY CO «KpacHoybumckuii arpapHbIil KOJIIEIK)

Paspaboruuk: Kopenanosa H.B. — npenonararens
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Wrorosas arrectanust mpoBoAauTcs B hopme auddhepeHIInpOBaHHOTO TECTUPOBAHUS
1. PabGoTta mpoBOAMUTCS U TIPOBEPSIETCS MPETOJaBaTEIeM
2. PabGoTa BBIMOTHSAETCS HA JBOMHBIX JTUCTAX CO IITAMIIOM KOJIJIE/KA.
Ha miramne Hazo ykasaTh 1aTy NpOBeICHUS.
Ha mepBoM mnucTte B cepeauHe MOJ LITAMIIOM CIENyeT aKKypaTHO MOJIUcaTh paboTy Mo
CIIEIYIOIIeMY O0pa3ILy:
Dk3aMeHaoHHas pabora
110 XUMHH B IPO(ECCHH ¢ OCBOCHUEM OOIITUX KOMIETEHITUHN (TECT)
CTyneHTa (KH) TPYIIIbI
®UO B poauTeIbHOM Na1EKE TOTHOCTHIO
Ne BapuanTa
3. Ha BeinmosiHeHue paboThl OTBOAUTCA He Oosee 45 MUHYT.
4. 3amaHusg peKOMEH/IyeTCs BBIIOIHATH CTPOTO MO HyMepalliu, a He B CBOOOTHOM TMOPSIJIKE.
5. Pekomenayercst u3berats ucnpapieHuil. M0OXHO MOJIb30BaTHCS YEPHOBUKOM.

OO6opynoBaHue: KabKYJIATOP, PyUKa.
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IIpumepHbI BAPUAHT 3aJ]aHMI.

Brok A. MHCTpyKIHs 110 BRIMOHEHUIO 3a1anuii No 1-17: BeiOepure OyKBY, COOTBETCTBYIOIIYIO

NPaBUIHHOMY BapUaHTY OTBETA, U 3AIHILIUTE €€ B OJIaHK OTBETOB.

Ne

3ananue (BOmpoc)

XUMHYECKUN 3HAK HATPUS:
a) N

0) K

B) Na

r) Ca

OnexTpoHHas (popmyia aToMa XJiopa:
a) 1s22s22p5

0) 1522s22p6 3s23p5

B) 1s22s1

) 1522522p6 352

Monexynspnaas macca MgO paBHa:
a) 56r/Mob
0) 90 r/mMmomB
B) 40 r/mMo0B
r) 32 r/™MoIb

[To HOMepy meproaa MOKHO OTIPEACITUTH:
a) YUCIIO HEUTPOHOB B sI/Ipe

0) 3apsa sapa

B) YHMCJIO 3JICKTPOHOB B aTOME

T') YUCJIO DJICKTPOHHBIX YPOBHEH B aTOME

Xumunueckas peakius, ypaBaenue kotopoit CuO+2HCI CuCl,+H,0+113,7 xJIx
SIBJISICTCSL:

a) HeoOpaTUMOH, IK30TEPMUUYECKOM, 0OMEHa

0) HeOOpaTUMOi1, SK30TEPMUUYECKON, COSTUHEHUS

B) 00paTUMOM, SHIOTCPMHYICCKOM, 3aMeIIEHUS

') 00paTHUMOM, SHIOTEPMUUIECKOM, Pa3I0KECHUS

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

a) BJIEBO

0) BIIpaBo

B) HET MPABUIILHOTO OTBETA

I') OCTaHETCSI HEU3MEHHBIM

B okucnutenbHO-BOCCTaHOBUTENBHOU peakiuu, cxema kotopoit K+HCI=KCl+H,
Kod(ppuIMeHT nepe;; BOCCTAaHOBUTEIIEM PaBEH:

a)l

0)3

B)2

r)4

Kopposus xkene3a cuiibHee BCETo UJIET, €CITU €ro 00pa3ilbl IOMECTUTH B:
a) BOJlY, HACBIIICHHYIO KUCIOPOIOM U YTICKUCIIBIM Ta30M OJTHOBPEMEHHO
0) TUCTHITMPOBAHHYIO BOIY

B) BOJY, HACBIIIEHHYIO KUCIOPOJAOM

T') BOJly, HACBIIIEHHYIO BOJIOPOJIOM
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N3 pactBopa conu FeCl,, xxene3o crnocoOeH BRITECHUTh METaJLI:
a) MeJb

0)IIHK

B)30JI0TO

) cepedpo

10.

B npuBeneHHo# HUKE cXeMe ypaBHEHHUH JBYX MOCJIEA0BATEIbHBIX MPEBPAICHUM
onpenenute Bemectsa X Uy: Zn X ZnCl, Y Zn(OH),:

a) HCl u H,O

6) C12 )41 HN03

B) HCl u NaOH

r) ZnO u Cu(OH),

11.

OyHKIIMOHATBHAS TPYTIa CIUPTOB:
a) -C2H5

6) -NH,

B) -COH

r)-OH

12.

VYkaxute HazBaHue Bemectsa, popmyna kotoporo H3;C — CH — CH — CH, — CH;
CH; CH;

a) 2,3 TUMETUJITICHTaH

0) 3.4 mumeTunneHTeH- 1

B) 2,3 muMeTUI0yTaH

r) 3,4 numeTHIIOyTEeH- 1

13.

Jluneiinas reoMeTpHsl MOJICKYJIBI alleTUIeHa 00yCIIOBJICHA!

a) sp” — ruOpuAM3aIeii opouTaIei yriepoaa

0) sp — rubpuan3anueit opouTaien yriepoaa

B) sp3 — rubpuau3aluen opouTaneit yriaeposa

') HOHHBIM THUTIOM B3aUMOJICHCTBUSI MEX/IY YTIIEPOJIOM U BOJOPOJIOM

14.

['omosioramMmu Mo OTHOIICHUIO APYT K APYTY SBISIOTCS BEIIECTBA:
a) CsHy; C4Hy; CsHy,

6) CH3OH, C3H6; C6H6

B) CsH»; C3Hs; C4Hj

F) C2H5OH; CH3COH, C4H]()

15.

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

0) pearupyer co meIoYaMu

B) H3MEHSIET OKPACKY JIAKMYyCa

I') pearupyer ¢ METaHOM

16.

JIx060#1 MHOTOATOMHBIN CIIUPT MOXKHO OTIPEIETUTh MO PEaKIH B3aUMOJCHCTBHUS C:
a) Cu(OH),

B) Na

r) HCI

17.

YcTaHOBUTE COOTHOIICHUE MCKIY NICPECUYHEM BCIICCTB U )1J'II/IHOI71 CBsI3HU B €TI0
MOJICKYJIC:

1) CHy a) 0,14 HM

2) C,H, 6) 0,12 HM

3) C2H2 B) 0,34 HM

4) C¢Hg r) 0,154HM
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1) 0,092HM

biok b. Wuctpykumsi mo BeimosHeHWIO 3amanuii Ne 18-22: ompenmenutre mnpomylleHHbIE B
MPEJIOKEHUSAX CIIOBa M 3aMUIIMTE UX B COOTBETCTBYIOIIME CTPOKH OJIaHKa OTBETOB; JOMYCTUMO

0003HauCHHE BEIIECTB MPH MOMOIIH XUMUYECKHX CUMBOJIOB (WK (OPMYI)

18. | ATOMBI B MOJIEKyJIaX COSAMHAIOTCS HE OECIIOPS0YHO, a B CTPOTO ONPEIEICHHOM

IIOCJICA0OBATCIIBHOCTH COTJIACHO HX...

19. | Xumuueckue p€akuru, NpOTECKAOIUE TP JAaHHBIX YCIIOBHAX BO B3AMMHO

IMPOTUBOIIOJIOKHBIX HAITPABJICHUAX HA3BIBAIOTCA. ..

20. | MakpomoJteKyJia Kpaxmasa MpecTaBiseT coO0H MPUPOTHBIA MOJTUMEP, MOHOMEPAMH

KOTOPOr'o ABJIAKOTCA MOJICKYJIBI...

21. | Peakmus cpenpl pacTBopa KapOoOHATa HATPUS SIBIISIETCSL. ..

22. | CaupThl, B COCTaB KOTOPBIX BXOJST JIBE U 00Jie€ TUAPOKCHIIBHON TPy HA3bIBACTCA. ..

I/IHCTPYKI_II/IH 110 BBIIIOJIHCHHUIO 3aJaHMA Ne23: pemuTe 3a4a4y, OTBET B BUJAC YUCIIOBOI'O 3HAYUCHUA

3alIMIIUTE B COOTBCTCTBYIOLIYIHO CTPOKY 0JaHKa OTBETOB.

23. | Beruucnure MaccoByto 1010 cepbl B okcuie SO,

Kpurepuu ornieHuBaHus paObOTHI:

CraBurcs oreHka «5» - 85% - 100%, ecnu BeimoiaHeHs! 19-23 3aganuii
«4» - 65% - 84%, ecnu BeIIONHEHB! 14-18 3aganuii
«3» - 41% - 64%, ecniu BeITIONHEHHB! 9-13 3aganuii

«2» - 0% - 40%, ecnu BBITIOJIHEHBI 8 3aJaHUN
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 518059385870355272521253790160587227813303279249
Bnageney KyaHelosa TaTeAHa HukonaesHa

OeicTevTened C 24.02.2025 no 24.02.2026
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