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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 38.00.00 u mpoduiis mpodhecCHOHATEHOTO 00pa30BaHUs CIEIUAIBHOCTEH MO MporpaMMe
MOJITOTOBKH CIICLIMAIIMCTOB CPEIHEr0 3BeHa cpeiHero npodeccruonanibHoro oopaszosanus (I1TICC3

CII0O),
— ¢ yuetom Paboueii mporpammsl Boctintanus no cnenuainbaoctu 38.02.08 Toprosoe neno
Opranu3zauus pazpadoruuk: [AIIOY CO «KpacHoypuMmcKuii arpapHbIi KOJIIEIAK»

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

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

OO61eobpazoBarenpHas JUCHUIUIMHA «XUMHUS» H3ydaeTcd Ha 0a30BOM YpOBHE B
oOmeo0pa3oBaTeIbHOM — LUKJIE  y4eOHOro  IjlaHa  OCHOBHOM  mpodeccruoHanbHOU
oOpa3zoBaTenbHOU mporpaMmsl ykpynHeHHbIX rpynn 38.00.00.

TpyaoeMKocTh IHUCHUIINHBI «XHUMHs» Ha 0a30BOM YpPOBHE COCTaBisieT 72 4aca, W3
KOTOpPBIX 64 4Yaca — 0a3oBBIM MOIynb (6 pa3aenoB) U 8 4acoB — MpHUKIATHON MOAynb (1
paszzen), BKIIOYAIOIINNA MPAKTUKO-OPUEHTUPOBAHHOE COJECpKAHUE KOHKPETHOW Mpodeccuu
WM CIIEUATIbHOCTH.

[IpuknagHoii MOIynb BKIOYAET OIWH pazaen. Pasmen 7 «Xumus B OBITY U
IIPOU3BOJICTBEHHOMN NESTENbHOCTH YeJIOBEKa» peanusyercs TUIs BCEX
npodeccuii/criennaIbHOCTe  Ha MaTepuaie KeHWCOB, CBS3aHHBIX C  DKOJIOTHMYECKOU
0€30MaCHOCTBIO U OIIEHKOM MOCeACTBHI ObITOBOM M NMPOU3BOJICTBEHHOMN AESTEIBHOCTH, MO
oTpacisaM Oyayiien nmpodecCuoOHaTbHON AESTETbHOCTH 00YJarOIIUXCS.

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

1.2. Ilesin ¥ NJIaHUPYeMble Pe3yJabTAaThl OCBOCHUS AUCUMILIAHBI

1.2.1. eau u 32124 AU CHMILJIMHbI

dopmMupoBaHHE Yy CTYAEHTOB MPEACTaBICHUS O XHUMHUYECKOM COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHON KapTHHBI MUpa KaK OCHOBBI NPHUHATHS PELIECHUN B KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALMIX, OTBETCTBEHHOTO ITOBEJEHHUS B IPUPOIHOM CpeELeE.

3agauyu AUCHUIIHHBI:

1) chopmupoBaTh NOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKaHHUsI XUMUYECKUX MPOIECCOB
U SIBJICHUM B OKPYKAlOIIEH cpene, LEJOCTHOW HAYyYHOM KapTUHBI MHUpa, B3aMMOCBS3H M
B3alMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs COCTABIATH (POPMYJIbl HEOPTAHUYECKUX U OPraHUYECKHX BEIIECTB,
YpaBHEHMSI XUMUYECKUX pEeaKUUid, OOBSACHATHh MX CMBICI, MHTEPIPETHUPOBATH PE3yJIbTAThI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HABBIKK MPOBEACHUS MPOCTEHIINX XUMUIECKUX IKCIIEPUMEHTAITBHBIX
UCCJIEIOBAaHUN C COOJIIOJIeHneM TMpaBuil O€30MacHOro oOpalieHus ¢ BeleCTBaMU U
71a00paTOPHBIM 000PYIOBAaHHEM;

4) pa3BUTh YMEHHUS HCIIOJIb30BaTh HWH(POPMALMIO XMMHUYECKOIO Xapakrepa U3
Pa3IUYHBIX HICTOYHHUKOB;

5) chopmupoBaTh yMeHHUS NPOTHO3HPOBATH IMOCIEACTBUS CBOCU JAEATEIBHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MPOIIECCOB;

6) copmupoBaTh MOHMMAHWE 3HAYMMOCTH JOCTIDKEHHUH XUMUYECKOW HAayKd U
TEXHOJIOTU JJI pa3BUTHUA COLMATILHON U IPOU3BOJCTBEHHOM cep.



1.2.2. Il.ianupyemblie pe3yJabTaThl OCBOCHHUSI 001Ie00pa30BaTebHON JUCHHMILVINEBI B cooTBeTcTBMU ¢ 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: - BIAQJCTh 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, 3JIEKTPOOTPHULIATENBHOCTh, CTENEHb OKHUCIICHUS, XMMHYECKas

npodecCHoHa | TEXHOJOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJIAPHBIA OO0BEM, YTIIEPOJHBIA CKEJeT,

BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IJIAHUPOBATH M | (YHKUMOHANbHAS TpyNna, pagukai, U30MepHs, U30Mepbl, TOMOJIOTHYECKUNA

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

IPUMEHUTENIBH | - UHTEpEC K pa3IMYHbIM cepam | OMONIOTHYECKH AKTUBHBIE BelecTBa (YIJIEBOJbI, JKUPbI, OEIKH), 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, HEINEKTPOJIUTHI, JIEKTPOIUTHYECKAs TUCCOLMALINS,
- CaMOCTOSITENIbHO (dhopMynpoBath U | OKUCIIUTEINb, BOCCTAHOBUTEN, CKOPOCTh XUMHUUYECKOM 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. byrtiepoBa, Teopus 3IE€KTPOIUTHYECKOMN
Jucconuanuy, nepuonndeckuil 3akon [[.1. Menneneesa, 3ak0H COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XMMHH, (PAKTOJIOTUUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYEHUH U O€30M1acCHOM HCIOJIb30BaHUH
BOXHEHIINX HEOPraHMYECKUX W OPraHMYeCcKHX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- yYMETb BBISABJIATH XapaKTepHble NpPHU3HAKW M B3aMMOCBA3b H3YUEHHBIX
MOHSTHH, TPUMEHSATH COOTBETCTBYIOIINE MTOHATHS IPU ONIMCAHUU CTPOEHUS U
CBOICTB HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB W HUX IpEeBpallleHui;
BBISBJIATH ~ B3aUMOCBSI3b  XMMHUYECKMX 3HAaHUH C  TOHATHAMH U




OIICHUBATh PUCKHU MOCIEACTBUM NEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHHE TIPU PEIICHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeA0BaTEIbCKHE TeHCTBUS:

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

- BBIABJISATH TNPUUMHHO-CIEJACTBEHHBIE CBA3U U
aKTyaJIU3UpOBaTh 3a/1a4y, BBIIBUTATh TUIOTE3Y €€
petieHus, HaXOJINTh apryMEHThI JUIST
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 NIEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO 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

MIPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX MIPEAMETOB;
- yMeTb HCIOJb30BaTh HAUMEHOBAHHUS  XMMHYECKUX  COCIUHEHUU
MEXIYHAPOJAHOTO COK03a TEOPETHYECKOM M NPUKIAAHOW XUMHUHU H
TPUBHUAJIbHBIC HA3BAaHUS BAXKHEUIIINX BEIIECTB (ITUJICH, AllETUJICH, TJIULEPHUH,
denon, dQopmanpaerun, YyKCycHas KHCIOTa, TJHMIMH, 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 XUMUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMHU HKCIIEPUMEHTAMH M 3alUCSIMH YPABHEHHN XMUMHYECKUX
peaxiui;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh HM3YUYECHHBIX HEOPTraHWYECKUX U
OpPraHWYECKHUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M TpyIIaM COECIUHEHHU,
XapaKTEepPU30BaTh MX COCTaB M BAKHEWIIIME CBOWCTBA; OMPENEISATH BHUIBI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAas, MOHHAS, METa/IM4yecKas, BOJOPOIHAs),
THUITBI KPUCTAJUTMYECKUX PEHISCTOK BEIIECTB; KIACCHPHUIIMPOBATH XUMHUCCKUC
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISAIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MHPA, POJIM XMMHUHM B TO3HAHUM SIBJICHHM
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 TPOBOJUTH PACUeThl MO XUMHUYECKUM (QopMyliaM U ypaBHEHUSIM
XUMHUECKUX  pEaKIUid ¢  HCIOJb30BaHMEM  (U3UYECKUX  BEJIHUUH,
XapaKTEePU3YIOUIUX BEIIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJNMYECTBA BEIIECTBA; HCIOIb30BAThH
CHCTEMHBIE XUMWUYECKUE 3HAHUS I TPHUHITHS 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
STUJICHA M W3YYECHHE €T0 CBOMCTB, KQUeCTBCHHBIC PEAKIIMM 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;

- COBEPIIECHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
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

MO3HABATEJILHBIMH 1eHCTBUIMMU:

B) padora ¢ ungopmanmeii:

- BJIa/IETh HaBbIKAMM IOJIyYE€HUs MH(POpPMALUHU U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIHLHO
OCYILIECTBIIATh OUCK, aHAJIU3, CUCTEMATU3ALNIO U
MHTEPIIPETALNIO UHPOPMAIIMK PA3TUYHbIX BUJIOB U
(dbop™m mpeacTaBIeHUS;

- co3laBaTh TEKCThl B pa3NUYHBIX (popmarax c
Y4E€TOM Ha3HAaueHUs: HMHQOpMAIMU U IeJIeBOI
ayIUTOpUHU, BBIOUpas ONTHUMAIbHYIO  (GopMy
MNpEaACTaBJICHUA U BU3yaJIM3alllu,

- OLIGHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh
uH(popMmaluu, €€ COOTBETCTBUE IIPAaBOBBIM U
MOpaTbHO-ITHUYECKUM HOPMaM;

- WCIOJIb30BaTh CpeACTBAa WH(OOPMAIMOHHBIX U
KOMMYHHUKAITIOHHBIX TEXHOJOTHMH B PpEUICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPTaHM3aIlMOHHBIX  337a4 €  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€301MacHOCTH,
TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX U
STUYECKUX  HOpPM, HOpM  HHGOPMAIIMOHHON
0e30IMacHOCTH;

- BJIaJICTh HABBIKAMU pacClio3HaBaHWA W 3alIUTHI

[BETHBIE pPEaKIUH OEJIKOB, MPOBOJUTH pEaKIUUd 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 O€30MacHOCTH IMpH OOpalleHUuu C
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHUEM; IMPEACTABIATH PE3YIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B OpME 3allMCU yPaBHEHUN COOTBETCTBYIOIINUX
peakumii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

- YMETh aHAJIU3UPOBATh XMMHUECKYIO HH(OPMALIKIO, TTOJIyYaeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBOi MH(popmanuu, cetb IHTepHET u Apyrue);

- BIAJACTb OCHOBHBIMH METOJAAaMH HAay4yHOTO TIO3HAHHUS BEILIECTB H

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

- YMETh TPOBOJHUTH PACUEThl MO XUMHYSCKUM (opMyrnaMm W YypaBHCHHSIM
XUMHUYECKUX  pPEaKIUMH C  HUCIOJb30BaHHEM  (PH3WYECKHX  BEJIUYHH,

XapaKTEepU3YIOIINUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bema
(HOpManbHbIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XMUMHYECKHE 3HAHUS JJI1 NPUHATUS PELIEHUH 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) coBMecCTHAasl AeATEJIbHOCTD:

- TIOHMMaTh U UCIIOJb30BaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThL;

- TpUHUMATh 1EIM COBMECTHOM JIE€ATEIBbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JIEHCTBUS 10
€€ OCTHDKCHHUIO: COCTABIIATh IUIAH JICHCTBHIA,
pacrpeieniaTh pojid ¢ Y4e€TOM MHEHUI y4YaCTHHUKOB
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 IPYTUX IO
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
(mpeBpailleHusi OPraHWYECKUX BELIECTB IMPU HArpeBaHUHU, IOIYYCHHE
ATWJIEHA U U3YyYEHUE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIUU HA aJbAETUMbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauusi O€lKOB NpH HarpeBaHuH,
[BETHBIE pPEAaKUUU OCNKOB; MPOBOAWUTH pEAKIMM HMOHHOTO OOMeHa,
OTIpPEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIEC pEaKlMU Ha Ccylbdart-,
KapOoOHaT- M  XJOpPUA-aHUOHBI, HA  KaTUOH  AaMMOHUS;  pellaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TeMam "Metamel" u "Hemeramiel") B
COOTBETCTBUHM C TpPaBWJIAMH TEXHUKH O€30MacHOCTH MpH OOpamieHuH ¢
BelIeCTBAaMH U Ja0OpaTOPHBIM 00OPYIOBaHHEM; MPEACTABIATH PE3yIbTaThl
XMMHUYECKOT0 IKCIIEPUMEHTA B JOPME 3alIUCU YPAaBHEHUN COOTBETCTBYIOIINUX
peaxiuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB




OK 07. B 06.1acTH 3K0J10rHY€CKOT0 BOCITUTAHMS S - chopMupOBaTh TMPEACTABICHUSA: O XHUMHUYECKOW  COCTaBJISIOLICH
CopeiicTBoBath | - c(HOPMHPOBAHHOCTH SKOJIOTHYECKON KYJIBTYpPBI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, PO XVUMHH B TIO3HAHWH SIBJICHUN
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 TIJI0OANBHOTO | 33[]a4 U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO U
pecypcocOepex | xapakTepa 3KOJOTHYECKUX MpoliIeM; IIPUPOJHON Cpene;

€HHUIO, - IUJIAaHUPOBAHUE U OCYIIECTBICHHE ICHCTBHI B | - yMeTh COOIOJaTh MPaBHJia SKOJIOTHUYECKH 11eJIeCO00pa3HOro MOBEACHUS B
MIPUMEHSATH OKpY)Kalollel cpeie Ha OCHOBE 3HAaHUS MeJel | ObITY M TPYAOBOW JESATEIBHOCTH B LIEISIX COXPAaHEHHUs CBOETO 3/I0POBbS U
3HaHuA 00 YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA; OKpY’KallIlle NPUPOJHON CpeAbl; YUUTHIBATh OMACHOCTb BO3ACHCTBUS Ha
W3MEHECHUU AKTUBHOE HEMpUATHE JACHUCTBUM, MPUHOCAIIMNX | )KUBBIE OPraHU3MBbI ONPEIECIEHHBIX BEUIECTB, MOHUMAsi CMBICH MOKa3aTems
KJIUMATA, BpEJl OKpYXarollen cpere; MpeAeSIbHON JOMMYCTUMOM KOHLEHTpaluu

TIPUHITUTIBI - yYMEHHE TPOTHO3UPOBATh HEOIATONPHUATHHIE

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;

K 2.1. YMeHusi: UACHTHUPHUIMPOBATH ACCOPTUMEHTHYIO | — YMETh HACHTU(UIIMPOBATH PA3IMYHBIE TPYIIIbI, TOATPYIIIHI U BUJIBI
OcylecTBIsITh | IPUHAMAIEKHOCTh MPOAOBOJIbCTBEHHBIX Y | TPOJIOBOJIbCTBEHHBIX TOBAPOB

KOJIUPOBAHUE HENPOJAOBOJIBCTBEHHBIX TOBAPOB

TOBAapOB, B TOM

qyucie ¢

MPUMEHEHUEM

U(PPOBBIX

TEXHOJIOTUN




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM
JAUCHUTIJIMHBI «XUMUSA»

2.1. O0bem TUCUMILVIMHBI U BHABI Y4eOHOH 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

IIpodeccnoHaNBLHO-0OPHEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHue

NPHUKJIATHOT0 MOIYJIA) 6
BT.Y..

TeopeTHYecKoe 00ydeHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTouyHas aTTecTanMsA (3a4eT) 2
Cpox ocBOeHMS IPOTPaMMBbI 1 ron
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2.2. TemaTuyecKMi IJIAH M COAEPKAHUE TN CIIUTITHHbBI

HaumeHoBaHue Ne Conep:xkanue y4eOHOro MaTepuaia (OCHOBHOE M NMPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), Oo0bem | ®opMupyemblie
pa3/ieJioB M TeM JIaG0paTOpHbIE M MPAKTHYECKHE 3aHSITHS, IPUKJIATHONH MOTYJIb YacoB | KOMIIETeHIHH

Pa3nes 1. OcHOBBI CTPOEHHUSI BelleCTBa 6
Tema 1.1. OcCHOBHOe co/Iep:KaHue 4 OK 01
Crpoenne atoMoB | Teoperndeckoe odyueHue
XUMHHUCCKHIX 1. |CoBpemenHas moaejab cTpoenusi atoma. CUMBOJIMYECKUM S3BIK XUMUH. XUMHUUYCCKUMA DJIEMEHT.
SJICMCHTOB 1 DiieKTpoHHas KoH(pUrypanus aroMma. Kiaccuukamus XAMAYECKUX JIEMEHTOB (S-, p-, d-3JIEMEHTH).
fipupoaa BanentHple  9JIeKTPOHBL.  BalleHTHOCTb.  DIEKTPOHHAs  NPUPOJA  XUMHYECKOW  CBSI3H. 2
XUMHIICCKON CBI3N DIIEKTPOOTPHUIIATEIBHOCTh. BHIABI XUMHYECKOW CBA3M (KOBAJICHTHAs, WOHHAs, MeETaUIHYECKasi,

BOJIOPOJTHAS) M CITOCOOBI €€ 00pa30BaHUS

IIpakTHyeckue 3aHATHS
2. 113 1 — Pemenne 3aganuii Ha HCHOJb30BaHHE XHMHYECKOH CHMBOJIMKH U Ha3BaHUI cOeqUHEHUI

[0 HOMEHKJIATYpEe MEXIYHApOIHOIO COK3a TEOPETUYCCKOW M MPHUKIAJIHOW XUMHUH U TPHUBHAIBHBIX

HA3BaHWU ISl COCTABICHUS XUMHUYECKUX (POPMYIT IBYXaTOMHBIX COSIMHEHH (OKCHUIIOB, CYIb(HIOB,

THJIPHU/IOB U T.I1.) U APYTMX HEOPraHMYCCKUX COCAMHEHHH OT/CIbHBIX KJIACCOB. 2

[IpakTHyeckue 3a/laHusl HA YCTAHOBIICHUE CBSI3M MEXKIY CTPOCHHUEM aTOMOB XUMHUYECKUX JIEMEHTOB

U TIEPUOIUNIECKUM U3MEHCHHEM CBOMCTB XMMHUYECKHX JJIEMEHTOB U UX COCIUHCHHUI B COOTBETCTBHU

¢ nnos1o)keHueM IleproanuecKkoi CUCTEMBI.
Tema 1.2. OcHOBHOe co/iep:KaHue 2 OK 01
Heproauuecknit | MpakTHYecKHe 3aHATHS OK 02
3aKOH ¥ TaOmuia 3. I13 2 — [Mepuoanyeckasi cucreMa XuMmuueckux aementoB .. MenaeneeBa. Ousnueckuit
/.1 Menneneepa cMmbica [Tepuoauyeckoro 3akona JI.M. MeneneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB

XUMHUYECKHX 3JIEMEHTOB, 00pPa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C

MOJIO)KEHUEM XUMHUYECKOro 35ieMenTa B [leprnoanueckoi cucreme. MUpOBO33pEHUECKOE U HAYYHOE

3Hauenue [lepuonnueckoro 3akona /[.M1. Menzaeneesa. [Ipornossl /.M. Menneneesa. OTkpsiTHE 2

HOBBIX XUMHWYCCKHUX JJICMCHTOB.

Pemrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA XapaKTepU3AIUI0 XUMUYECKUX
aneMeHTOB «MeTaundeckue / HeMeTaNIMIeCKHe CBOMCTBA, dJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JEKTPOHHBIM CTPOCHHEM M MOJ0KEHUEM B EPUOJUIECKOM
cucteMe xuMudeckux snemenToB J[.M. MenneneeBay»
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Pa3nea 2. XumMnueckne peakuumn 10
Tema 2.1. Tunsr OcHoOBHoOe€ cojiep:KaHue 4 OK 01
XUMHUYECKHUX TeopeTnueckoe o0yuenue
peakuuii 4. Kunaccnpukanus ¥ THIIBI XUMHUYECKHX PEAKIUH C y94aCTHEM HEOPraHUYECKUX BELIECTB.
CocraBiieHre ypaBHEHUN peakluii COeTMHEHUS, pa3I0oKEHUs, 3aMEIlIeHUs, OOMEeHa, B T.4. pPeaKkIuil
TOpPEHMSI, OKUCIIEHUSI-BOCCTAHOBIICHUSI.
VYpaBHEHHUsI OKUCIIEHUSI-BOCCTAHOBIIEHUS. CTeneHpb oKucaeHusl. OKUCIUTENb U BOCCTAHOBUTENb. 2
CocraBiieHrEe U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOIO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAaKLIUU B IPUPOJIE, MPOU3BOICTBEHHBIX MIpoLleccax U
KU3HEJESITEIIbHOCTH OPraHu3MOB
IIpakTH4yeckue 3aHATHS
5. 113 3 — KosimuecTBeHHbIE OTHOIIEHUSA B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U
pacueTbl IO YpPaBHEHUSM XHUMHUYECKUX peakiuil. Mojab Kak equHHUIa KOJIMYECTBA BELIECTBA.
MomnsipHas Macca. 3aKOHBI COXPaHEHHMsI Macchl M SHEpruu. 3akoH ABoraapo. MousspHblii 00beM 2
razoB. OTHOCHUTENbHAs IUIOTHOCTh Ta30B. PacdeTbl MO ypaBHEHUSM XHMMHUYECKUX peaKUud C
MCIOJIb30BaHHUEM Macchl, 00beMa (HOpMaJlbHbIE YCIIOBHSI) Ta30B, KOJTMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
DNeKTpoNIuTHYECKast Teopernyeckoe 00ydeHHe OK 04
JIMCCOLIH a%m[ " Teopusi 3jeKTpoIUTHYECKOH Aucconuanuu. MoHBI. DIJIEKTPOJINTHI, HEIEKTPOIUTHL. Peaknumn
HOHHBIH OOMEH 6. noHHoro obmeHa. CocTaBiieHHME peaklUMii MOHHOrO OOMEHa IyTeM COCTaBJIEHHUS WX IMOJIHBIX U )
COKpAIICHHBIX HMOHHBIX YypaBHEHMH. KHCIOTHO-OCHOBHBIE peakiuu. 3aJaHus Ha COCTaBJICHHE
VOHHBIX PEaKIUi
JlabopaTopHbIe 3aHATHS
7. 113 4 — Tunbl XUMHUYECKHUX peakuui
WccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 0OPa3yIOLIMXCS BEIIECTB) U )
MPU3HAKOB XUMUYECKUX peakiuii. [IpoBenenune peakunit HOHHOro 0OMeHa, ONpeesieHIe CPe/Ibl
BOJHBIX PaCTBOPOB. 3a/1aHMsI HA COCTABJIEHNUE MOHHBIX PEaKIMM
8. KP 1 Ctpoenne BemecTBa 1 XMMHYECKHE PeaKIUH 2
Paspnen 3. CtpoeHue u CBOMCTBA HEOPraHNYECKUX BeLIeCTB 16
Tema 3.1. OcHOBHOe coJiep:KaHue 4 OK 01
Knaccugukanus, Teopernyeckoe odydeHue OK 02
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HOMEHKJIaTypa
CTpOeHHuE
HEOPraHUYecKuX
BEIIECTB

IIpeamer Heoprannyeckoii xumuu. Kinaccudukanus Heopranudueckux Beuiects. [Ipocteie u
CJIO’KHBIE BelecTBa. OCHOBHBIE KJIACChI CI0XKHBIX BEIIECTB (OKCHU/IbI, THIAPOKCUIbI, KUCIOTHI, COJIN).
B3aumocBsI3p HEOPraHUYECKUX BEIECTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucraiinueckue u
amop@dHble BeniecTBa. TUIBI KPUCTAUIMYECKUX PEILIETOK (aTOMHAsA, MOJIEKYJIsIpHasi, HOHHa,
MeTaJuIn4YecKas). 3aBUCUMOCTh (PU3MUYECKHX CBOWCTB BEIIECTBA OT THIA KPUCTAUTUNIECKOHN PEIIECTKH.
3aBUCUMOCTb XMMHYECKOM aKTUBHOCTH BEIIECTB OT BU/1a XMMUUYECKOM CBS3H U THIIA
KPUCTAIINYECKON peleTKu. [IpuunHbl MHOr00Opasust BELLECTB

HpaKaneCRne 3aHATHSA

10.

113 5 — HomeHKkJ1aTypa HeOPraHUu4eCcKUX BelleCTB: HA3BaHKE BEMIECTBA UCXO/IA U3 UX
XUMHUYECKON (POPMYJIIBI UM COCTABJICHUE XUMHUECKON (OPMYIIBI UCXO/Is M3 HAa3BaHUS BEIIECTBA 110
mexayHapoanoi (MIOITAK) unu TpuBHaibHON HOMEHKIIATYpeE.

Pemenne mpakTHuecKuX 3aJaHUi 1O KiIacCH(UKAIMHM, HOMEHKIATYPE M XUMHUYECKUM (opmyram
HEOPraHMYECKUX BEIECTB PA3IUYHBIX KJIAccOB (yrapHbIH Tra3, yrJIEKHCIbIN ra3, aMMHUak, TramieHas
W3BECTh, HETAlllCHAsi HM3BECTh, NMUTHEBAas COJa W JAPYTUX): Ha3bIBaThb M COCTABIATH (POPMYIIBI
XUMHUYECKUX BELIECTB, ONPEACIATh NPUHAIECKHOCTD K KIIACCy.

HcTounnku XuMHYECKON HHPOpMAIUK (CPEICTB MacCOBOM MH(pOopMaIuu, ceTh MHTepHET U Ipyrue).
[Tonck nadopManuu no Ha3BaHUAM, HACHTU(DUKATOPAM, CTPYKTYPHBIM (opMyiamMm

IIK 2.1

Tema 3.2. dusuko-
XAMUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

OcHo

BHO€ COACPKAHUEC

TeopeaneCKoe oﬁyqelme

11.

MeTaJjLiibl. O6IJ_[I/IC (1)I/I3I/IIIGCKI/IC U XUMHYECKHE CBOMCTBA MeTalioB. CrocoObl MOJIYYCHUA.
3HaueHUe METAJIJIOB M HEMETAJIOB B Iprupoac M KUBHCACATCIbHOCTU YCIIOBECKA W OpPraHU3MOB.
KOppO3I/I$I MCTAJIJIOB: BUABI KOPPO3HUH, CIIOCOOBI 34U ThI MCTAJUIOB OT KOPPO3HUU

12.

Hemetamubl. O0mue (u3nyeckue M XMMHUYECKHE CBOWCTBA HEMETAJUIOB. THIMHWYHBIE CBOWCTBA
HemetaiioB IV— VII rpymnn. Knaccudukanms u HOMEHKIATypa COEIMHEHMH HEMETauIoB.
KpyroBopoTbsl OMOT€HHBIX JIEMEHTOB B IPUPOJIE

13.

XHUMHYeCKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB (OKCHIOB, THIPOKCUIOB,
KHCJIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEMHEHMH, BBICHIUX OKCUJIOB U THJIPOKCHJIOB

IIpakTHYeckHe 3aHATHA

14.

II3 6 — CocraBieHne ypaBHeHHl XHUMHMYECKHX PeaKUMil C ydacTHEM NPOCTBIX M CJIOKHBIX
HEOPraHMYECKUX BELIECTB: METAJJIOB M HEMETAJIOB;, OKCHAOB METajUIOB, HEMETAIOB U
aM(pOTEpHBIX 3JEMEHTOB; HEOPraHWYEeCKUX KHCJIOT, OCHOBAHUW M aM(pOTEpHBIX TUAPOKCHUIIOB;
HEOPraHMUYECKUX COJIEH, XapaKTEPU3YIOIINUX X CBOMICTBA.

Pemrenne npakTHKO-OpHEHTHPOBAHHBIX TEOPETUUYECKHUX 3aJJaHUM HA CBOMCTBA, COCTAB, MOJYYEHHE U

OK 01
OK 02
IIK 2.1
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0e30macHOe WCMOJIb30BAHUE BAXHEUIIMX HEOPTaHUYECKUX BEIIECTB B OBITY W IMPaKTHYECKOU
JCATEIILHOCTH YEJIOBEKA

Tema 3.3. OcHOBHOe coJiep:KaHue 2 OK 01
Unentudpuxanus JlaGopaTopHble 3aHATHS OK 02
HEOPraHMHYCCKUX 15. |13 7 — UaenTuduranus HeoOpraHn4ecKUX BeliecTB OK 04
BCIICCTE Penrenne SKCHEPUMEHTANIBHBIX 3a4ad 10 XMMHYECKAM CBOWCTBAM METAIOB M HEMETAJIOB, IO
pacrno3HaBaHUIO U MTOJIYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJUIOB. ’
Wnentudukanus HEOpraHWYeCKUX BEILIECTB C HUCIOJIb30BAHUEM UX (PU3UKO-XMMHUYECKHUX CBOWCTB,
XapaKTepHBIX KauYeCTBEHHBIX peakiuii. KauecTBeHHbIe peakuuu Ha cynbdar-, kKapOoHAT- U XIJIOPHI-
AQHMOHBI, HA KATHOH aMMOHHUS
16. |KP 2 CBoiicTBa HeOpraHm4eCKHX BelIeCTB 2
Pa3nen 4. CtpoeHue U CBOMCTBA OPraHUYeCKMX BelleCTB 24
Tema 4.1. OcCHOBHOe co/Iep:KaHue 4 OK 01
Knaccudukanus, TeopeTnueckoe o0yueHue TIK 2.1
CTpOCHHUE U 17. |IIpeamer oprann4yeckoil XuMuM. IlosBineHue u pasBuTre OpraHUYECKON XMMHUH KaKk HayKu. Mecto
HOMCHKJIATypa Y 3HAYECHHE OPraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHn4eCKUX XHUMHUYECKOE CTPOEHUE KaK MOPSAOK COCAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJEHTHOCTH.
BELICCTB OCHOBHBIE TIOJIO)KEHUS TEOPUHM XUMHUYECKOIO CTPOEHHUs OpraHM4ecKux coennHeHud A.M.
BytnepoBa. YrieponHbIii CKeNeT OpraHWYECKONW MOJEKYNbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT
XUMHUYECKOTO CTPOEHUS MOJIEKYJ. MI30Mepus U u30MepHl. 2
[lonstne o ¢ynkunonaneHoil rpynme. Pagukan. IlpuHnmnel kiaccupukanuy OPraHUYECKUX
coeMHEHUI. MexayHapoiHass HOMEHKIAaTypa U MPUHLMIB HOMEHKJIATYpbhl OpPraHUYECKHX
coenunenuil. [lonarue 00 a30TCoAEpKAIUX COCTUHEHUSX, OMOJOTUYECKU AKTHBHBIX BEIECTBAX
(yrneBogax, *xupax, Oejlkax W Jp.), BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMSX (MOHOMEp, MOJIHMMED,
CTPYKTYpPHOE 3BEHO)
IIpakTH4eckne 3aHATHA
18. |II3 8 — HoMmeHkiIaTypa OpPraHMYecKMX COCJUHEHMH OTIEIbHBIX KJIACCOB (HACBIILIECHHEIE,
HEHACBIIICHHbIE M apOMAaTHYEeCKHE YIJIEBOAOPOIbI, CIHUPTHL, (EHOJBI, albJeTUbl, KETOHBI,
KapOOHOBbIe KHCIOTHI U Jp.) CocTaBieHHE MOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX (QOpMyIl )

OpPraHMYECKUX BEILIECTB OTAEIbHBIX KJIACCOB, HCIOJb3Yysd HMX Ha3BaHUS 0 CHCTEMaTHYECKOH H
TPUBHAJIBHONM HOMEHKJIAType (3TWUJICH, alleTWIEH, TIHLEpHH, (eHod, (opMalbIerui, yKCycHas

KHcioTa, ruuuH). Pacdersl mpocteiimedt (opMmynbl OpraHMYeCKOW MOJIEKYJIbl, HCXOIS U3
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3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBolicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOe coiep:KaHue

12

TeopeaneCRoe oﬁyqe}me

19.

DOu3MKO-XUMHYECKHE CBOMCTBA OPraHMYECKUX COEAMHEHUN OTIENbHBIX KIAcCOB (0COOEHHOCTH
KJaccu(UKAMU ¥ HOMEHKIATYpbl BHYTPHU KJIAcca; TOMOJIOTHYECKUH psan U obmas ¢opmyna;
n3oMepus; pU3nUecKre CBONCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOJIyUEHHUs):

20.

IIpeneabHble, HenpeaeJabHbIe YIIEBOI0POAbI

— npesenbHbIe YIIeBOJOPObl (aJKaHbl M LIMKIOATIKaHbl). ['OpeHne MeraHa Kak OJUH U3 OCHOBHBIX
UCTOYHMKOB TeIJa B NPOMBIIUICHHOCTH U ObiTy. CBOICTBa NPUPOAHBIX YIIIEBOIOPOJIOB,
HaXO0XKJCHHUE B IIPUPOJIE U IPUMEHEHHE AJIKaHOB;

— HeIpenebHble (AJIKEHbl, aJKMHBI U alKaJUueHbl) U apoMaTHYECKHE YIJIEeBOJOpOJbl. l'opeHue
alleTUICHA KaK UICTOYHUK BBICOKOTEMIEPATYPHOT'O IJIAMEHH JJIsl CBAPKU M PE3KU METAJJIOB

21.

Kucaopoaconep:xamue coeqmHeHusi (CnupThl W (DEHONBI, KapOOHOBBIC KHCIOTHI U A(HPHI,
QJIBJICTH]IBI ¥ KETOHBI, XKHUPHI, YrieBoabl). [IpakTudeckoe MPUMEHEHHE STHIICHTIIMKOJS, TIIHIICPUHA,
¢benona. I[lpumenenune Qopmanbaeruia, aneTaabAerhia, YKCYCHOH KHCIOTBI. MplUla Kak COJd
BBICIINX KapOOHOBBIX KHCIOT. MOOIIIE CBOMCTBA MBLIA

22.

A3oTcoaep:kaniie coeAuHeHUsi (aMHHBI M AMUHOKHUCIOTHI, Oeiku). BbicokoMonekymsipHbie
COeMHEHUS (CHHTETUYECKHE M OMOJIOTHUECKU-aKTUBHEIE). MOHOMEp, MOIMMeEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIeHa KaKk OCHOBHOE HaIllPaBJIEHUE €r0 UCIOJIb30BAHUS.

['eneTnyeckas CBS3b MEXKIY KJlacCaMH OPraHUYECKUX COEIMHEHUN

IIpakTH4eckne 3aHATHA

23.

II3 9 - CgoiicTBa OpraHMYecKHX COCAWHEHHI OTACIBHBIX KJIACCOB (TpUBHAJIbHAs U
MEXIyHapoJHasT HOMEHKJAaTypa, XHMHUYECKHME CBOMICTBa, CIOCOOBI TOJY4YEHHS): HpeesIbHbIE
(anmkaHBl M IMKJIOAJIKAHBI), HENpeaebHbIC (aJKEHBl, aJKUHBl M alIKaJUeHbl) M apoMaTHYeCKue
YTIEBOAOPOAbI, CHUPTHI U (PEHOJIBbI, KAPOOHOBBIE KUCIOTHI U 3(QUPHI, aTbJAECTUAB U KETOHBI, aMUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHA. 3aJaHus Ha COCTABJICHUE YPAaBHEHWMH
XUMHUYECKHUX PEeaKIMi ¢ yJaCTHEeM OpraHMYeCKHX BEIIECTB HA OCHOBAHUHU MX COCTAaBA U CTPOCHUS

24.

I13 10 — CocraBJjieHHe cxeM peakuMii (B TOM 4KCIe MO MPEI0KEHHBIM LIENIOYKaM IpeBpalieHnuit),
XapaKTepU3YIOIIUX XHWMUYECKHE CBOMCTBA OPraHWYECKUX COEIUHEHUH OTAEIbHBIX KJIaCCOB,
CIocoOBbl WX TIOJyYEHUs] M Ha3BaHWE OPraHWYECKUX COEAMHEHHH 10 TPUBHAIBHOW WIH
MEXIyHapOAHON CUCTEMaTHYeCKOW HOMEHKIATYpE.

Pemenne mnpakTUKO-OpUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUil Ha CBONCTBA OPraHMYECKHUX
COEJTMHEHM OT/IETBHBIX KJIaCCOB

Jlaboparopnasi pabora

OK 01
OK 02
OK 04
IIK 2.1
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25.

I13 11 — IlpeBpamenusi OpraHN4YeCKNX BelleCTB IPH HATPeBAHUHU
HOHY‘ICHI/IC OTWJICHA W HU3Y4YCHHC CIro CBOMCTB. MOI[GJII/IpOBaHI/IC MOJICKY]I W XHUMHYCCKUX
IIpEeBpallleHNI Ha IpUMepe 3TaHa, STUIICHA, alleTHIIeHa U Jp.

Tema 4.3. OcHOBHOe coiep:KaHue OK 01
WnenTudurarms Teopernueckoe o0y4yeHue OK 02
OPTaHHMICCKIX 26. | buooprannyeckue coegunenusi. IIpumenenue u Ouosoruyeckass poib yrieBoaoB. OKHCIEHUE OK 04
BCILICCTE, X YIJEBOJAOB — HCTOYHMK HHEPIUM JKUBBIX OpraHu3MoB. OOjacTé NPUMEHEHHMs aMHUHOKHUCIIOT. HK 2.1
SHATCHUC 1 [IpeBpamenust GenkoB MHIM B opranu3Me. buonornyeckue ¢ynkuumm OenkoB. buomormueckue
ngMeH?HHe i ¢GyHKIMU XUpOB. Posib OpraHnyeckoil XUMHUM B pellIeHUH Ipo0JIeM MUILEBOH 6e3011acCHOCTH
H;ISEEEEHISTBGHHOﬁ 27. 3HepreTn'{ec1cfm 0ezonacHocTh Poib  OpraHMuecKkol XMMHUM B PEUICHHH  MpoOiieM
ESTEIBHOCTH SHEpPreTUYecKoil 0e30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3JaHMU HOBBIX MaTeprasos, HOBbIX
HelOBEKA MCTOYHHUKOB SHEPruM (AIbTEPHATHBHBIE NCTOYHUKH dHEPTUH). OMacHOCTh BO3/IEHCTBHS Ha KHUBBIC
OpPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIbHBIX KiIaccoB (YIJIEBOJIOPOJbI, CIUPTHI, (HEHOIBI,
XJIOPOPTaHUYECKUE TIPOU3BOTHBIC, abJICTH/BI U JIP.), CMBICH IOKa3aTels NpeAeIbHO AOMYCTHMON
KOHIICHTPALUU
JlaGopaTopHble 3aHATHSA
28. (M3 12 — UneHTHPUKAIHA OPraHUYECKHUX COeTUHEHUI OTIeJbHBIX KJIACCOB
WnenTtudukanuss OpraHMYECKUX COEIMHEHMH OTIENbHBIX KJIaccoB (Ha IpHUMEpe ajbAerHJioB,
KpaxMaja, YKCYCHOUM KHCIIOTHI, O€JIKOB U T.II.) C UCIIOJIB30BAHUEM UX (PU3UKO-XMUMHYECKUX CBOWCTB
U XapaKTepHBIX KaueCTBEHHBIX peakuuil. /leHarypauus Oenka mpu HarpeBaHuu. LIBeTHble peakuuu
0enxoB. BO3HWKHOBEHHE aHAMTHYECKOTO CHUTHANIA C TOYKH 3PEHUS XWMHUYECKHX IPOILECCOB MpPH
NPOTEeKaHUM KAaYeCTBEHHOW peaklMu, TO3BOJSIOMEH  HAeHTH()ULIUpPOBaTh  NpEATIOKEHHBIE
OpraHUYEeCKHE BEIIECTBA
29. |KP 3 — CtpykTypa 1 CBOWCTBA OPraHMYECKHUX BEIIECTB
Pa3nea S.
Kunernueckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XHMUYECKHX pPeaKiui
CxopocTb OcHOBHOe co/iep:KaHue OK 01
XUMUYECKUX Teopernueckoe o0y4yeHne OK 02
peakimit. 30. |CxopocTh peakluH, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJIBI PEArHPYIOLINX BEIIECTB, 1K 2.1
Xumuieckoe KOHLIEHTPAIlMK PEATUPYIOMINX BEIIECTB, TEMIIEPATYPHl W IUIOIAAM PEAKIMOHHON MOBEPXHOCTH.
paBHOBECHE TerutoBbie >3GPEKTH XUMUIECKUX PEAKIUN. DK30- ¥ SHIOTEPMUUECKHE, PEAKIIHH.

OO6patumocTh peakiuii. XuMHUYECKOEe PaBHOBECHE M €ro CMEIEHHE IO JIEHCTBHEM pa3IMYHbIX
(akTOpoB (KOHIIEHTpALMsl PEAareHTOB MM MPOAYKTOB pEaKIMH, NaBIE€HUE, TeMIepaTypa) s
CO3JJaHUsI ONTUMAJIBHBIX YCIOBUN MTPOTEKaHUs XuMudecknx npoueccos. [Tpunnun Jle larense

16




IIpakTHyeckne 3aHATHSA OK 01
31. |II3 13 — Pemienue NMpakTHUKO-OPUEHTHPOBAHHBIX 3aJJaHMH Ha aHaIW3 (AKTOPOB, BIUSIOIIMX HA OK 02

W3MCHECHHUE CKOPOCTH XMMHYECKOH peaklud, B T.4. C TO3MIMHA IKOJIOTHYECKU IIeIeCO00pa3HOro lIK 2.1

MOBECHUA B OBITY U TPYIOBOM JEATENLHOCTH B IEJIAX COXPAaHEHHUS CBOErO 3[0POBbS H

OKpY>Karolle NPUPOJHON CPEBI.

Pemenne npakTHUKO-OPUMEHTUPOBAHHBIX 3aJaHuil Ha mnpuMmeHenue npunuuna Jle-lllatenve nms

HAXOXJICHUS HAIPABIICHUS CMEIICHUS PAaBHOBECUS XMMHUYECKOW PEAKIUU W aHamu3 (aKTopoB,

BIIUSIIOIUX HA CMEIIEHUE XUMUYECKOT0 PAaBHOBECHS
Pa3nes 6. PacTtBopsl
Tema 6.1. OcHoBHOe coJep:xkaHue OK 01
Tousue o Teoperuueckoe o0yueHue OK 02
pacTeopax 32. |PacTBopenne Kak (Qusnko-xumuyeckuii mnpouecc. PactBopbl. CrocoObl MHPUTOTOBICHUS OK 07

pactBopoB. PactBopumocTs. MaccoBast noyi1 pacTBOpeHHOro BemiecTBa. CMBICI IOKa3aTems HK 2.1

MpeleabHO JOMYCTUMOW KOHIEHTPAallMd W €ro HCIOJIb30BaHHE B OIEHKE HKOJIOTHYECKOi

0€30MacHOCTH.

[IpaBuia 3K0MOTHYECKH 11€7ecO00pa3HOTo MOBEACHUS B OBITY U TPYAOBOHN NEATEIBHOCTH B IIENAX

COXpPAHEHHUs CBOETO 3J0POBbS M OKPYXKAIOIIEH MNPUPOJHOM Cpelbl; OMAaCHOCTh BO3JCHCTBHS Ha

KUBBIC OPTraHU3MbI OIIPE/ICIICHHBIX BEIIECTB.

Pemenne mNpakTUKO-OPHCHTHPOBAHHBIX PACUETHBIX 3aJaHUK Ha PACTBOPBI, HCIOJIB3YeMBIE B

OBITOBOM M MPOM3BOACTBEHHOM JIeATEIHHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOE coaepKaHue OK 01
Mccnenosanne JIaGopaTopHble 3aHATHS OK 02
CBOUCTE pactBopoOB "33 113 14 — IIpuroroB/ienne pacTBopoB 3534;

[IpuroToBneHue pacTBOPOB  3aJaHHOW  (MaccoBO#, %) KOHIEHTpalmuu (C  MPaKTHUKO- )

OpPUEHTUPOBAHHBIMU BOTIPOCAMH) U OIIPEICIICHUE CPEIBI BOJHBIX PACTBOPOB.

Pemenwnie 3a1a4 Ha MPUTOTOBIEHHE PACTBOPOB
IIpodeccnonanbHO-0pHEeHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHNe MPUKJIAJTHOT0 MOYJIs1)
Pazjen 7. Xumust B ObITY U IIPOU3BOICTBEHHOM AeATEILHOCTH YeJI0BEKA OK 01
Xumus B OBITY U OcHoBHOe coep:kaHue OK 02
TPOM3BOACTBCHHON Teopernueckoe o0yueHue SE 84;
ACATCIEHOCTH 34. HoBeiimme O0CTHKEHUS XHMMHUYECKOHM HAYKM M XUMHYECKOW TEXHOJNOrMu. Ponp Xumuu B TIK 2.1
YelioBeKa .

o0ecreueHnn dKOJIOTHIECKOM, YHEPTeTUUECKON M THINEBON 0€30MacHOCTH, PA3BUTHU MEIUIIMHBI.
[IpaBwia moucka W aHaIW3a XUMHUYECKOW WH(GOPMAIMK W3 PA3IMYHBIX MCTOYHUKOB (HaydHAsl W
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yueOHO-Hay4YHas JINTepaTypa, CpeaCcTBA MAacCOBOM nH(popMaIu, ceTh HTepHET)

I[IpakTnyeckue 3aHsATHS

35. [II3 15 — Pemenne keiicoB Ilonck W aHanmu3 KECOB O NMPUMEHEHHH XUMHUYECKHUX BEIIECTB U
TEXHOJOTHH C ydeTroM Oyaymiedl mnpodeccCHOHATBbHOW ACSITENbHOCTH IO TeMaM: Ba)KHEUIIHe
CTPOUTEIBHBIE MAaTepUAJIbl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKJIO, KEpaMUKa, MaTEpUaJIbl 2
JUTSL SJIEKTPOHUKH, HAHOMATEpHUasbl, TEKCTUIbHBIC BOJOKHA, UCTOYHUKHA DHEPTUU, OPTaHUUYECKUE U
MUHEpaJIbHbIC YI0OPEHUS, JICKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.

36. [IIpomeskyToYHas aTTECTALHUS 2

Bcero 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJILHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMS K MUHMMAJIBLHOMY MaTEePHAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHUIUIMHBL JOJDKHBI OBITh MPEIYyCMOTPEHBI
CJeyIolue CIeluaIbHble MOMEIIECHUs: Y4eOHbIH KaOWHET XMMHUHM W/WIH y4eOHOMH
XUMHUYECKOH J1abopaTopuH.

OGopynoBanne y4yeOHOro KkaOuHera (HArJSAAHbIE TMOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUICKITUU TIPOCTHIX M CJIOXKHBIX BEIIECTB W/HMIN KOJUICKIIUU TOJMMEPOB; KOJUICKITHS
TOPHBIX MOPOJ] U MUHEpaJIOB, Tabnuila MeHnaeneeBa, yueOHble (GUIBMBI, TUGPOBBIC
00pa3oBaTebHbIE PECYPCHI.

Texnuueckue cpeacrBa  00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEACHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP ISl IPE3CHTALIHIA.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JaA0OPATOPUM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIyMbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KareJbHBIX peakiuil, GuibTpoBaibHas Oymara, IpOMBIBAIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MNPOOKU, (OHAPUKK, HAOOpP PEAKTHUBOB,
CTEKJIIHHBIE TaJIOYKH, INTATUBBI [JIi MPOOMPOK; MEPHBIC IUIUHAPHI, BOPOHKU
CTEKJISIHHbIE, BOPOHKHM JAenuTenbHbie muuHApuueckue (50-100 wmut), crynku c
nectTukoM, (apdopoBbie YalIKh, NUHIETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBbIE€ CTEKJA, JJICKTPOIUIMTKH, JA0OpaTOpPHBIE INTATUBBI, CIHPTOBBIC TOPEJIKH,
CIIUYKH, MPUOOp JJISI TOJYyYEHUs] Ta3oB (WM MPOOMpPKAa C ra300TBOJHON TPYyOKOM),
JiepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCIbHBIC MBI,
CEKyHJIOMEpHI (Taiimepbl), MepHbIe Tpooupku (Ha 10—20 M) u MepHbIe KoIObI (25, 50,
100 u 200 M), BoastHast OaHs (WJIM TEPMOCTAT), CTEKIJISIHHBIE MAJIOUYKU; KOHUYECKUE
K0J10b!1 st TUuTpoBanus (50 u 100 mut); MHIUKATOPHBIE TIOJIOCKU JIJIsl onpenenenHust pH
U CTaHJapTHAs WHJUKATOpPHAS IIKaJla; YHUBEPCAIbHBIM MHAUKATOP; MUneTku Ha 1, 10,
50 ma (umu posatopel Ha 1, 5 u 10 M), OOpeTKH Al TUTPOBAHMS, MEIUIIUMHCKUE
mmpunbl Ha 100-150 M, mabGopaTopHble W/WiAM aHalWTUYecKUe Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U ap. TabopaTopHOe 000PYyI0BaAHNE.

3.2. HudopmaniuoHHoe obecnedeHne peau3auu NporpaMmmMbl

1. DnexTponHble o00pa3oBaTenbHBbIe W HWHOOpPMaIMoHHBIE pecypchl IbC
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 3aianus 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
XapaKTepU3alUI0 XUMHYECKUX
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 00BhEMA

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
XUMUYECKHUX peakuui”

Pa3zpnen 3. Ctpoenne 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
IIK 2.1

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
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aa4u Ha pacyeT MacCcoBOM
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
IK 2.1

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 MPOCTHIX U CIOKHBIX
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 3a1aHUs 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 2.1 |cTtpoeHue u OpraHMYeCKHE BEIIECTBA B |HA3BaHUW OPraHUYECKHUX
HOMEHKJIATypa COOTBETCTBUHU C UX COEAMHEHUI IO TPUBUAIILHOW WUJTH
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
OpPTraHUYECKON MOJIEKYJIIbI, UCXO/IsI
13 2JIEMEHTHOTO cocTana (B %)
4.2 | 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
K 2.1 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. PacyeTrHble 3a1a4u 11O
YPaBHEHUSIM PEAKLHN 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
[IK 2.1 |mpumeHeHHE B OBITOBOM |COEIMHEHUN OTIENbHBIX |OPraHUYECKUX BEIIECTB, B T.4.
Y IIPOU3BOACTBEHHOMN KJIacCOB UCIIOJIb3YEMBIX JJI UX
JESITEIbBHOCTH YEJIOBEKa UICHTU(QHUKAIMA B OBITY U
IPOMBIILIIEHHOCTH.
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
I[IK 2.1 |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 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEeMIEpaTypbl 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. 3amauu Ha NPUTOTOBJIICHUE
OK 02 pacTBOpbI pacTBOPOB.
IK 2.1 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 XUMHUYECKHE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
IIK 2.1 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 YeIOBEKA |[IPOU3BOJICTBEHHON NeSITEIbHOCTH)
OK 07 NeSTeTLHOCTH YelloBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
IIK 2.1 no3unui dxonoruueckor |1. Iloremnenune kiimMara u

0€30I1aCHOCTH

BBICBOOOYKICHHE T'a30BbIX
THJIPaTOB CO JIHA OKEaHa.

2. bynymue marepuans! s aBUa-
, 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

Cneuunanbnocth 38.02.08 Toprosoe nemno
Kypc 1 kypc rpynmnsr 11Txg

®dopma 00ydeHHs: OUHAS

2023 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 38.00.00 u mpodunis mpodecCHOHATEHOTO 00pa30BaHUs CIEIUAIBHOCTEH MO MpOorpaMMe
MOJTOTOBKU CIEIHMAUCTOB CPEIHETO 3BeHa cpeanero npodeccuonansuoro oopaszosanus (IIIICC3

CII0O),
— ¢ yuetom Paboueii mporpammsl Bocrintanus no cnenuanbaoctu 38.02.08 Toprosoe neno

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. PaboTa BBIMOTHSIETCS HAa JBOWHBIX JIHCTAX.

Ha nucre Hazmo ykas3ath 1aTy MpOBEICHUSI.

Ha mnepBom mnucte B cepeluHe MOJ JaTOM cienyeT akKypaTHO HOJMUcaTh paboTy Io

CIIEIYIOIIEeMY O0pa3ILy:

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

No BapuanTa

3. Ha BbInosiHeHHEe paboThl OTBOAUTCA HE Oosiee 45 MUHYT.
4. 3amaHusi pEKOMEHIYeTCs BBIIOJIHATH CTPOTO TI0 HyMEpaIiy, a He B CBOOOTHOM TOPSIIIKE.
5. Pexomenayercst u30erath ucrnpaniieHHA. MOYKHO MOJIb30BATHCS YEPHOBHKOM.

OO6opynoBaHue: KalbKyIsATOP, PyUKa.

29



IIpumepHbI BAPUAHT 3aaHHI.

Brok A. MHCTpyKIHs 110 BRIMOTHEHUIO 3a1anuii No 1-17: BeiGepure OyKBY, COOTBETCTBYIOIIYIO

[IPaBUJILHOMY BAPUAHTY OTBETA, U 3AIIULIUTE €€.

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

Monexkynspnaas 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 peakiusi, ypapaenue koropoit CuO+2HCI CuCl,+H,0+113,7 x{x
SIBJISIETCSL:

a) HeoOpaTUMOH, IK30TEPMUUYECKOM, 0OMEHa

0) HeOOpaTUMOi1, SK30TEPMUUYECKON, COETUHEHUS

B) 00paTUMOM, SHIOTEPMHICCKOM, 3aMeIIEHHUS

') 00paTHUMOM, SHIOTEPMUUIECKOM, Pa3I0KEHUS

[Ipu noHm’eHnM naBieHuss XumMuaeckoe paBHoBecue B ypaBHeHUU 2CO(1)+0,(T)
2CO,(I')+Q cmectures:

a) BJIEBO

0) BIIpaBo

B) HET MPABUIILHOTO OTBETA

I') OCTaHETCSI HEU3MEHHBIM

B okucnutenbHoO-BoccTaHOBUTENBHOM peakiinn, cxema kotopoit K+HCI=KCI+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 KUCIOPOJI0OM

T') BOJly, HACBIIIEHHYIO BOJIOPOJIOM
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N3 pactBopa conu FeCl,, xene30 cnocoOeH BHITECHUTh METALI:
a) MeJib

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.

DyHKIIMOHATbHAS TPYyTIa 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 TuMeTUI0yTaH

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 B3aUMOJCHCTBUSI MEXTY YTJIEPOJIOM U BOJOPOJOM

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) U3MEHSIET OKPACKY JIAKMYCa

I') pearupyer ¢ METaHOM

16.

JIx060i1 MHOTOATOMHBIN CUPT MOXHO OTIPEAETUTH MO PEaKIIUN B3aUMOICHCTBHSA 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 BeimojHeHWIO 3amanuii Ne 18-22: omnpenenutre NpoMylIeHHbIE B
MPEUIOKEHHUSIX CJI0BA U 3aIUIINTE UX; TOMYCTUMO 0003HAUEHHE BEIECTB IMPH MOMOIIU XUMHUYECKUX

CHUMBOJIOB (M1 popmyin)

18. | ATOMBI B MOJIEKYJIaX COCIUHSIOTCS HE OECIOPSI0UHO, & B CTPOTO OINPEICICHHON

IIOCJIICAOBATCIIBHOCTH COTJIACHO HX...

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

IMPOTUBOIIOJIOKHBIX HAITPABJICHUAX HA3BIBAIOTCH...

20. | MakpomoJteKyJia Kpaxmasa MpecTaBiseT coO0H MPUPOTHBIA MOJTUMEP, MOHOMEPAMH

KOTOPOr'o ABJIAIKOTCS 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 3aJaHUA Ne23: peuimnTe 3aavy, 3allUIINUTC PCIICHUEC U OTBCT.

23. | Beruucnure MaccoByto 1010 cepbl B okcuie SO,

Kpurtepuu ornieHuBaHus paOOTHI:

Kasxp1it mpaBUIIbHBIN OTBET OIICHUBAETCs B 1 Oas.

Crasurcs oreHka «5» - 85% - 100%, ecnu BeIojHeHEI 19-23 3agaHui;
«4» - 65% - 84%, ecnu BeITIONHEHEI 14-18 3anaHui;
«3» - 41% - 64%, ecnu BEITIOJIHEHE! 9-13 3a7aHuNT;

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

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 518059385870355272521253790160587227813303279249
Bnageney KyaHelosa TaTeAHa HukonaesHa
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