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Pabouast mporpamMma o6111e00pa3zoBaTeILHON JUCIUIUIMHBI «XUMUS» pa3padoTaHa Ha OCHOBE:

— TmpuMepHON paboueil mnporpaMMmbl 0011e00pa30BaTENbHON TUCHUIUIMHBL  «XUMHS) IS
npodeccuoHaNbHBIX 00pa30BaTENbHBIX OpPraHM3allMi, yTBEepKIEeHHON Ha 3acenanuu CoBera IO
OLIGHKE COJEepXKaHMs M KadecTBa MNPHUMEPHBIX pabouux Mporpamm o01Ie00pa3oBaTeIbHOIO |
COLMAIIBHO-TYMaHUTAPHOTO IMKJIOB CpelHero mpodeccuoHanbHOro odpasoBanusi, mpotokona Ne 14

ot «30» Hos16ps 2022 r (UPIIO),

— (henepanbHOTO rOCyIapCTBEHHOTO CTAaHIAPTA CPEAHET0 MPOPECCUOHATBLHOTO 00pa30BaHUS IS
YITIC 21.00.00 u npoduns mpodecCHOHATEHOTO 00pa30BaHUs CIEIUAIBHOCTEH MO TporpaMMe
MOJITOTOBKH CIICLIUAIIMCTOB CPEIHETr0 3BeHa cpeiHero npodeccruonanibHoro oopazosanus (I1TICC3

CIIO),
— ¢ yuetoMm Paboueii mporpaMMbl BocriutaHus 1o crenuaibHocTr 21.02.19 3emieyctpoiicTBo
Opranmzanus paspadoruuk: AIIOY CO «KpacHoypuMcKHii arpapHbIiA KOJUIEDHK»

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

1.1. MecTo AUCHMUIUVIMHBI B CTPYKType OCHOBHOI npodeccHuoHaIbHOI
o0pa3oBaTeJbHOM MPOrPaMMBbI

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS» U3ydaeTcss Ha 0a30BOM YPOBHE B
o01eo0pa3oBaTebHOM IUKIE Y4eOHOro IIJJaHa OCHOBHOM MpodeccroHalbHOM
oOpa3zoBaTenbHOM MporpaMmbl YkpymHeHHbIX rpynn 21.00.00.

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» HA 0a30BOM YPOBHE COCTaBIsieT 72 4aca,
U3 KOTOpbIX 64 yaca — 0a30BbIi MOIyNb (6 pa3leioB) U 8 4YacOB — MPUKIATHOU
monynb (1 pasmen), BKIIOYAOIIMKA MPAaKTUKO-OPUEHTUPOBAHHOE COJIEpIKaHUE
KOHKPETHOM Npo(deccru Uil CIIeNUaIbHOCTH.

[IpuknanHoW MOAYJb BKIIOYAET OAWH pasaen. Pazmen 7 «Xumus B ObITY U
MPOU3BOICTBEHHOM JEATEIBHOCTH YEJIOBEKA» PeA3yeTcs sl BCEX CHEUaIbHOCTEN
Ha Marepualie KEHCOB, CBSI3aHHBIX C HSKOJOTMYECKON OE€30MacCHOCThIO U OIIEHKOM
NOCJEACTBUM OBITOBOM M MPOU3BOJCTBEHHOW AESITENBHOCTH, IO OTpacisM Oyayliei
po(hecCUOHATIBHOM JEATEIBHOCTH 00YyYaroUXCsl.

[lepuon o6yuenus I kypc, pacnpenenenue mo cemectpam: 1 cemectp — 30 gacos,
2 cemectp — 42 yaca.

1.2. llesiu ¥ muIaHMpyeMble pe3yabTaThl 0CBOCHHUS AUCHHUIIINHBI

1.2.1. Hean 1 3a1a4 JUCUUIJINHBI

®opMUpOBaHUE Yy CTYACHTOB MPEJICTABICHUS O XHUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA KaK OCHOBBI IIPUHSTHS PELICHUN B )KHU3HEHHBIX
Y IPOM3BOJICTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOTO TOBEACHUS B IPUPOJHON Cpeae.

3agauu AMCUMIIMHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPY’)KAlOILIEH cpele, LEJOCTHOM HAayYHOW KapTUHBI MUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBIATH (POPMYJbl HEOPraHMYECKUX W OPTraHMYECKHX
BEIIECTB, YPABHEHUS] XUMUYECKUX PEaKLU, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATD
pPE3yNbTAThl XUMUYECKUX 3KCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  MPOBEACHUS  MPOCTEHIINX  XUMHUYECKHX
HKCIEPUMEHTAIbHBIX ~ HCCIEIOBAaHUM ¢  COONIIOJIGHUEM TMpaBuil  OE30MacHOTO
oOpaleHus ¢ BelecTBaMu U JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHs MCIOJIb30BaTh MH(MOpPMAIUI0O XMMHUYECKOIO XapakTepa u3
Pa3IMYHBIX UCTOYHUKOB,;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH NEATEIBHOCTH U
XUMHYECKHUX MPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOLIECCOB;



6) chopmMupoBaTh MOHUMAHHWE 3HAYMMOCTH JOCTIDKCHHH XWMHUYECKOW HAyKUA U
TEXHOJIOTUM JJIs1 pa3BUTHUS COIIMATIBHON 1 TPOU3BOICTBEHHOM cep.



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

Ha ocaose ®I'OC COO

Koa u I[lnannpyemMble pe3yabTaThl OCBOCHUS JUCIUINIMHBI
HAUMEHOBAHH
e

dopMupyeMBbIX Oo61mme JAucuunimHapHbie

KOMIIeTeHIU

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

Bribupats - TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH | OCHOBOIOJAralolue MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, SJIEKTPOHHAas

CIOCOOBI MacTepcTBa, TpyAoto0ue; o0osouka aToma, s-, p-, d-2JIeKTpOHHBIE OpOUTAIU aTOMOB, MOH, MOJIEKYJa,

pelIeHMs 33J1a4 | - TOTOBHOCTh K  aKTUBHOH  JICATEIHOCTH | BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIHBHOCTD, CTEIICHb OKHCIICHHS, XHMHYECKas

npo(ecCHoHal | TEXHOJOTUYECKON U COLMATbHON HAIPABICHHOCTH, | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 0O0BEM, YIJIICPOJIHBIN CKEJNeT,

bHOI CIIOCOOHOCTh ~MHUIIMMPOBATh, IJIAHUPOBATh | | (DYHKIMOHANBHAS TPYIINA, paguKaj, U30MEpHs, U30MEPbl, TOMOJIOTUYECKUI

NESATETLHOCTH | CAMOCTOSITENIBHO BBITIOJIHITH TaKYIO ACSITEIBHOCTD; | PsAJl, TOMOJIOTH, YTIIEBOAOPOAbI, KUCIOPOA- U a30TCOIepKAIINE COCAMHEHUS,

MPUMEHUTEIbH | - HHTEpEC K Pa3InYHBIM chepam | OMOTOTHYECKH aKTUBHbBIE BellecTBa (YIJIEBOABI, JKUPBI, OEIKH), MOHOMED,

0 K Pa3IM4HBIM | TPO(PECCHOHANILHOM ACSTEIILHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIWHEHUS,

KOHTEKCTaM OBjaieHNe  YHHBEPCAJBLHBIMH  YYeOHBIMH | KpUCTAJUIMYECKas pPELIeTKa, TUIbl XMMHYECKHUX PEaKIHUH (OKUCIUTENBHO-
MO3HABATEJbHBIMHU eHCTBUSIMM: BOCCTAaHOBUTEJIBHBIC, 9K30-U IHAOTEPMUUYECKUE, PEaKIIMM HOHHOTO OOMEHa),
a) 0a30Bble JJOrHYecKHe JeHCTBHS: pacTBOP, JIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOJIUTHYECKAS JUCCOLIHALIMS,
- CaMOCTOATEIHHO dhopmynupoBaTh U | OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON pEaKINi, XUMUYECKOE

aKTyaJIM3HpoBaTh NpPOOJIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIMBATh CYIICCTBCHHBIH TNPU3HAK WU
OCHOBAHHUA JIA CpaBHCHI/Iﬂ, KJ'IaCCI/I(bI/IKaIII/II/I 158
00001IeHHS;

- ONpEeNeNsATh IeaH JIeATeIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,
- BBIABJIIATDH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe'-II/IH B
paccMaTpUBAEMBbIX SBJICHHSX;

- BHOCHUTH KOppeKTI/IBI)I B JACATCIIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJITATOB IICJISM,

3a/1aBaTh

paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHs XHUMHYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. bByrnepoBa, TeopHus 3JIEKTPOIUTHUYECKON
Jucconuanuu, nepuonndeckuil 3akon .M. Menneneesa, 3ak0H COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XMMHH, (PaKTOJIOTUUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJIyUEHUH U O€30MacHOM HCIIOJIb30BaHUH
BOXHEHIINX HEOPraHWYECKUX U OpPraHMYecKUX BeIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YETI0BEKa;

- yYMETb BBISABJIATH XapaKTepHblE NPU3HAKUM U B3aUMOCBS3b H3YYEHHBIX
MOHSTHH, IPUMEHSTHh COOTBETCTBYIOIINE MOHATHS NPU ONMCAHUN CTPOEHUS U
CBOICTB HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB W UX MpEeBpallleHui;
BBISBJIATH ~ B3aUMOCBSI3b  XMMHUYECKMX 3HAaHUH C  TOHATHUAMH U




OIICHUBATh PUCKHU MOCIEACTBUMN AEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeA0BaTEIbCKHE TeHCTBUS:

- BIIQJIETh HABBIKAMHU Y4eOHO-HCCIICOBATEIHCKON
u MIPOEKTHOM JIeITCILHOCTH, HaBEIKAMH
paspenieHus mpooiem;

- BBIABJISATH MNPUUYUMHHO-CIEJACTBEHHbIE CBA3U U
aKTyaJIN3UpOBATh 3a/ady, BBIIBUTATh THIIOTE3Y €€
petieHus, HaXOJINTh apryMEHThI JUISE
JI0OKa3aTelIlbcTBa CBOMX YTBEPXKACHHH, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS;

- aHaJU3HMpPOBATh IOJIYYCHHBIE B XOJAE PEIICHMS
3a/1aud pe3yibTaThl, KPUTHUYECKH OIICHUBATH HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh NE€PEHOCUTh 3HAHUS B MO3HABATEIIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIBHOCTH;

- YMETb MHTETpUPOBATh 3HAHUA U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIABUTAaTh  HOBBIC  HJCH,
OPUTHMHAJILHBIE TIOJIXOJIbI M PEIICHUS;
- CIIOCOOHOCTh MX MCITOJIb30BAHUS B
ITO3HABATEJIBHON U COLMAIIBHOW MPAKTHKE

npeajiararb

MIPEACTABICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
- yMeThb HCIOJb30BaTh HAUMEHOBAHUS  XMMHYECKUX  COCIUHEHUU
MEXIYHAPOJAHOTO COK3a TEOPETHYECKOM M NPUKIAAHOW XHUMHHU H
TPUBHUAJIbHBIE HA3BaHUSI BAXKHEUIIINX BEIIECTB (ITUJICH, alleTUJICH, TJIUIEPHUH,
denon, dQopmanpaerus, yKCycHas KHCIOTa, TJMIMH, YrapHbli ras,
YIJIEKHUCIIBIN Ta3, aMMHUAaK, TallieHas U3BeCTb, HErallleHas U3BEeCTb, TUThEBas
colla M JPYIHX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX U OPTaHHUUYECKUX
BEIICCTB, YPABHCHHSI XUMHUYCCKUX pEaKUUH, OOBICHATH WX CMBICT;
MIOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU HKCIIEPUMEHTAMH M 3alUCSIMH YPABHEHHN XUMHYECKUX
peaxiui;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh HM3YUYCHHBIX HEOPTraHWYECKUX U
OpraHMYEeCKHUX BEILIECTB K ONPEJEICHHBIM KJaccaM U TpyliaM COEIUHEHHI,
XapaKTEepPU30BaTh UX COCTaB M BAXKHEWINIME CBOWCTBA; OMPENETSATH BUIBI
XMMHUYECKUX CBSI3eH (KOBaJCHTHAas, MOHHAS, METa/In4yecKas, BOJOPOIHAs),
THUIIBI KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIACCHPHUIIMPOBATH XHMHUCCKHE
peakuuu;

- chopMUpOBaTh TPEACTABICHUS: O XHUMHYCCKOM  COCTaBJISIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B TO3HAHUM SIBICHUU
npupoabl, B (GOPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOMN Il PEIICHUS MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/JI0POBBIO U
MPUPOAHON Cpenie;

- YMETh TPOBOJUTH PACUYETHl MO0 XUMHUYECKUM (POpMyJaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3NYECKUX  BEJIHYUH,
XapaKTEePU3YIOUIUX BEIIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMarnbHBIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIOIH30BAThH
CHCTEMHBIE XUMUYECKHE 3HAHUS IS TPHHATHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
cpenacTBa

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM IPaKTHKH,

- yMeTh IUIAHUPOBAaTh W  BBINIOJHITH XUMHYECKUH  HKCIIEPUMEHT
(mpeBpallleHuss OpPraHWYeCKHX BEIIECTB IMPU HArpeBaHHUM, IMOIYUYEHUE
ATUJICHA M W3YYECHHE €T0 CBOMCTB, KQUeCTBCHHBIC PEAKIIMH Ha aJIbJCTHJIBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaius O€lKOB TpH HarpeBaHuH,




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

OCHOBAHHOT'O Ha Jasnore KYJbTYp,
CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOErO MECTa B
MOJIMKYJIETYPHOM MHUPE;

- COBEPULIEHCTBOBAHUE SI3bIKOBOM M YHMTATEIBCKOU
KYJIbTYpbl KaK CpPEJICTBA B3aUMOJECUCTBUS MEXIY
JIOIbMU U ITO3HAHUS MUDA;

- OCO3HaHUE LEHHOCTUM HAy4YHOU [EeATEIbHOCTH,

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

OniaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU

MO3HABATEJILHBIMHU 1eHCTBUIMMU:

B) padora ¢ ungopmanmeii:

- BJIaJETh HABBIKAMH MOJYyYCHHUS MHPOPMALUHU U3
HUCTOYHUKOB DPAa3HBIX THUIIOB, CAMOCTOSITEIBLHO
OCYILIECTBIISATh NOUCK, aHAJIU3, CUCTEMATU3ALIMIO U
MHTEPIIPETALNIO MHPOPMAIIMK PA3TUYHbBIX BUJIOB U
(dbop™m mpeacTaBIeHUs;

- co3laBaTh TEKCThl B pa3NU4YHBIX (popmarax c
Y4E€TOM Ha3HAueHus HHPOpMAIMU U IeJeBOI
ayIUTOpUHU, BBIOUpas ONTHUMAIbHYIO  (dopMy
MNpEaACTaBJICHUA U BU3yaJIU3alluu,

- OLIGHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh
uH(popMmaluu, €€ COOTBETCTBUE IMPABOBBIM U
MOpaTbHO-ITHUYECKUM HOpMaM;

- WCIOJIb30BaTh CpeACTBAa WH(OOPMAIMOHHBIX U
KOMMYHHUKAITIOHHBIX TEXHOJOTHMH B PpEIICHUH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHM3aIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI S)PrOHOMUKH, TEXHUKU O€30TMacHOCTH,
TUTUEHBI, pecypcocOepekeHHs, TPaBOBBIX U
STUYECKUX  HOPM, HOpM  HHGOPMAIIMOHHON
0e30IMacHOCTH;

- BJIaJICTh HABBIKAMH pacCliO3HaBaHWA W 3alIUTEI

[BETHBIE pPEaKIUH OEJIKOB, MPOBOJUTH pEaKIUd HOHHOrO OOMeHa,
OTIPEICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIMU Ha Cylbdar-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KaTHOH  AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Metamwsl" u "Hemeramisl") B
COOTBETCTBUU C IMpaBWJIAMU TEXHUKH O€30MacHOCTU MpH OOpalleHUuu C
BelleCTBaMH U J1a00paTOPHBIM OOOPYJOBAHHEM; MPEACTABIATh PE3yIbTAaThI
XUMHUYECKOT0 IKCIIEPUMEHTa B JOpME 3allUCH yPAaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3y/IbTATOB;

- YMETh aHAJTU3UPOBATh XMMHUECKYIO HH(OPMALIKIO, MTOJIy4aeMYI0 U3 Pa3HBIX
HMCTOYHUKOB (CpeACTB MaccoBOM MH(MOpMaImu, ceth IHTEpHET U ApyTrue);

- BIAJACTb OCHOBHBIMH METOJAAaMH Hay4yHOTO TIO3HAHHUS BEIIECTB H

XUMUYECKUX  SBJICHUM  (HaOMIoleHWe,  M3MEpeHue,  SKCIEPHUMEHT,
MOJICIIUPOBAHUE);

- YMETh TPOBOJHUTH PACUeThl MO XUMHYSCKUM (opMmyrnaM W YypaBHCHHSIM
XUMUYECKUX  pPEaKIUH C  HUCIOJb30BaHHEM  (DH3WYECKHX  BEIUYHH,

XapaKTEepU3YIOIINUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOopManbHbBIE YCJIOBUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XMMHUYECKHE 3HAHUS JJI1 NPUHATUS PELIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM




nHpopmaru, nHGOPMAITMOHHON 0€30MaCHOCTH
JUYHOCTH;

OK 04.

D¢ dekTuBHO
B3aUMO/JICHCTBO
BaTh U
paboratsb B
KOJUJIEKTHUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUC HaBBIKAMH y4eOHo-
HCCIIEIOBATEIIbCKOM, MPOEKTHOH W COLMAIBbHOU
JIeSTCIIEHOCTH;

OsJaanenue YHHBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU J1eHCTBUAMM:

0) coBMecCTHAasl AeATEJIbHOCTD:

- TIOHMMaTh U UCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThL;

- TpUHUMATh 1EIM COBMECTHOM JI€ATEIBbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS 10
€€ OCTHDKCHHUIO: COCTABIIAThH IUIAH JICHCTBHIA,
pacnpeenaTh pojid ¢ y4e€TOM MHEHUI y4YaCTHHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOODAMHHUPOBATH M BBINOIHATH pabOTy B

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

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

') NPUHATHE ce0s U APYTUX JIIoeii:

- IPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX IO
MIPU aHAJIH3E PE3YJIbTATOB JAEATEILHOCTH;

- IpU3HaBaTh CBOE IMPaBO U MPABO JIPYTUX JIOACH
Ha OIIMOKM;

- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MU C
MTO3UIIMH JIPYTOTO YeTIOBEKa,

- yMeTb IUIaHUPOBaThb M  BBINOJHATh XUMUYECKUH  SKCIEPUMEHT
(mpeBpailleHusT OPraHWYECKUX BELIECTB IPH HArpeBaHUHU, IOJTyYCHHE
ATWJIEHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIUU HA aJbIETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauusi O€lKOB NpH HarpeBaHuH,
[BETHBIE pEaKUUU OCNKOB; MPOBOAWUTH pEAaKIMH HMOHHOTO OOMeHa,
OTIpPEeNIATh CPEAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKlMu Ha cylbdart-,
KapOoOHaT- M  XJOpPUA-aHUOHBI, HA  KaTUOH  AaMMOHUS;  pellaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMaMm "Metamwiel" u "Hemeramiel") B
COOTBETCTBUHU C IpaBWJIaMU TEXHUKUM O€30IaCHOCTH MpPU OOpALIEHUH C
BellecTBaMH U J1a0OpaTOPHBIM 00OPYIOBaHHEM; MPEACTABIATH PE3yIbTaThl
XMMHUYECKOT0 IKCIIEPUMEHTA B JOPME 3alIUCU YPAaBHEHUH COOTBETCTBYIOIINUX
peakiuii ¥ GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTaTOB




OK 07. B 06.1acTH 3K0J10rHY€CKOT0 BOCITUTAHMS S - chopMUpOBaTh MPEACTABICHUSA: O XHUMHUYECKOM  COCTaBJISIOLICH
CopeiicTBoBath | - c(HOPMHPOBAHHOCTH SKOJIOTHYECKON KYIBTYpPHI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, PO XVMHH B TIO3HAHWH SIBJICHUN
COXPaHEHUIO MOHMMAHUE BIMSHUS COLIMATIBbHO-3KOHOMHMYECKUX | IPUPOAbI, B (OPMHUPOBAHMHM MBIIUICHUS M KYJIbTYphl JIHMYHOCTH, €€
OKpY’KaIoIlen OpOIIECCOB  HA  COCTOSIHME  NPUPOAHON M | (YHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JJISl pEIICHUS MPAKTHYECKUX
cpenpl, COLIMATILHOM  Ccpefbl, OCO3HaHWE TJI0OAJTBHOTO | 33]]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO U
pecypcocOepex | xapakTepa 3KOJOTHUECKUX Mpodiem; IIPUPOIHON Cpee;
€HHUIO, - IUJIAaHUPOBAaHUE U OCYIIECTBICHHE ICHCTBHI B | - yMeTh COOIOJATh MPaBHJIa SKOJIOTHUYECKH 11eJIeCO00pa3HOro MOBEACHUS B
MPUMEHSATD OKpYXKAaroIlel cpele Ha OCHOBE 3HAHWS I1eJel | ObITY U TPYJOBOW NEATEIBHOCTH B IIENIIX COXPAHEHHUS CBOETO 3J0POBBS U
3HaHuA 00 YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA; OKPY’KalIlle NPUPOJHON CpeAbl; YUMTHIBATh OMACHOCTH BO3ACHCTBUS Ha
W3MEHEHUU AKTUBHOEC HENpPUITHE JACUCTBUHM, NPUHOCAIIUX | )KUBBIE OPraHU3MbI ONPEICICHHBIX BEIICCTB, MOHUMAsl CMBICI IMOKA3aTeNs
KJINMATA, BpEJl OKpYXarollen cpere; MpeAeSIbHON JOMMYCTUMOM KOHLUEHTpauu
TIPUHITUTIBI - yYMEHHE TPOTHO3UPOBATh HEOIATONPHUATHHIE
OepexIIMBOrO SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX
MPOU3BOJACTBA, | ICUCTBUI, MIPEIOTBPAIATH UX;
3¢ dexTuBHO - pacumpeHnue OIbITa JIeATEIbHOCTH
JICUCTBOBATh B | DKOJIOTMYECKON HAIPABICHHOCTH;
Ype3BhIYAIHBIX | - OBJIaJICHIE HaBBIKAMU yU4e€OHO-
CUTYaLUsIX HCCIIEI0BATENIBCKON, POEKTHON U COLIMAIIBHON
JeATEIbHOCTH;
[IK 2.4. Hapbiku: GpopmupoBaHus OTYETHOM — YMETh ONPEIEIATh U3HOC KOHCTPYKIUHI
Bnocuts JIOKYMEHTAIMU MO OLIEHKE TEXHUYECKOTO
JAaHHBIEC B COCTOSIHHS ¥ OTIPEJICIICHUIO U3HOCA KOHCTPYKITU;
peecTpsl
MH(pOPMaILMOHH
BIX CUCTEM
pa3IU4HOTO
Ha3HA4YCHMS
[IK 4 4. — copMUPOBATH MTOHATHS O 3aTPSI3HEHUSIX
PazpabareiBath | YMeHMsI: OCYIIECTBIATH MEPHI MO 3aIIUTE 3EMENh
MPUPOJOOXPaH | OT MPUPOJIHBIX SIBICHUH, Ierpaiallii,
HBIE 3arpsi3HCHUS
MEPOTIPUATHS
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM
JAUCHUTIJIMHBI «XUMUSA»

2.1. O0bemM TUCUMILIMHBI U BUAbI Y4e0HOI padoThI

Bua yueOHoii padoThl O0bem B yacax
O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI IM CIIATIJIMHbBI 72

B T.Y.

OcHOBHOe coep:KkaHue 64

BT. 4.

TEOPETHUECKOE 00yUueHue 30
MPaKTUYECKUE 3aHATUS 24
1a00paTOpHBIE 3aHATHS 10

IIpodeccrnonaibHO-0PHMEHTHPOBAHHOE COJAEPKAHUE (COaepKAHUE

NPHUKJIATHOT0 MOIYJIA) 6
BT.Y..

TEOpeTHYecKoe 00yUeHne 2
IIpaKTUYIECKHUE 3aHATUS 4
IIpomMeskyTouHasi aTTecTalUA (324eT) 2
Cpox ocBOeHMS IPOTPaMMBbI 1 ron
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2.2. TemaTuyecKMi IJIAH M COAEPKAHUE U CIUTTHHBI

Ne O0be | Popmupyembl
HaumenoBanmue Coaep:kanue y4eGHOro MaTepuaia (0CHOBHOE H MPO(ecCHOHATBLHO-0PHEHTHPOBAHHOE), " e
pAa3iesioB U TeM 1a60paTOPHbIE M PAKTHYECKHE 3aAHATHS, MPUKJIATHON MOLYJIb
4aCOB | KOMIIETEHIIUH

Pa3nes 1. OcHOBBI CTPOEHHUSI BelleCTBA 6
Tema 1.1. OCHOBHOE coJIepKaHue 4 OK 01
Crpoenne atoMoB | TeopeTn4yeckoe odyyeHue
XUMHHCCKHIX CoBpeMeHHast MOJeJIb CTpPoeHust aTomMa. CHMBOJMYECKUN SI3BIK XUMHH. XUMHUYECCKHUI DIICMEHT.
SJICMCHTOB 1 DnexTponHas KoHpurypamus aroma. Kinaccupukanys XUMHYECKUX DJIEMEHTOB (S-, p-, d-dJ1€MeHTEI).
fipupoaa BanenTHele  9JIeKTPOHBL.  BaJeHTHOCTh.  DJIEKTPOHHAs  NPUPOJA  XUMHYECKOW  CBsi3W.| 2
XUMHIICCKON CBI3N DJIEKTPOOTPUIIATENBHOCTh. BHIBI XUMHYECKON CBsI3M (KOBaJECHTHAs, WOHHAs, MeTaUIHYecKasi,

BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHUs

IlpakTH4yecKkue 3aHATHSA

I13 1 — Pemienne 3agannid Ha HCIOJIbL30BaHHE XHMHYECKOH CHMBOJIMKH U Ha3BaHUI COeOUMHEHHUH

10 HOMEHKJIATYPE MEXIYHAPOIHOIO COK3a TEOPETUYECKON M IPHUKIATHOM XMMUM M TPHBUAIBHBIX

Ha3BaHUIl JUIA COCTABJIEHHs XUMHYECKHX (DOPMYII IBYXaTOMHBIX COEAMHEHUH (OKCHIOB, CYIb(HUIOB,

THIPHUIOB M T.I1.) M IPYTUX HEOPraHUYECKUX COEIUHEHNI OTAEIbHBIX KIIACCOB. 2

[IpakTHyecKHe 3a/IlaHUs HAa YCTAHOBJIEHUE CBA3U MEXKIY CTPOEHHEM aTOMOB XHMHYECKHX DJIEMEHTOB

Y [IEPUOINYECKMM U3MEHEHHEM CBOMCTB XMMUYECKHMX DJIEMEHTOB U MX COEIUHEHHUH B COOTBETCTBHU C

nosto)keHreM [1epruoindecKoil CHCTEMBI.
Tema 1.2. OcHOBHOE coJep:KkaHue 2 OK 01
Ilepronnueckuii IIpakTnyeckune 3aHATHA OK 02
3aKOH H TaOmuIa I13 2 — Ilepuoanyeckas cucreMa Xxumuueckux 3aeMenToB .. MenaeieeBa. PU3HUeCKHl CMBICIT
A.W. Menneneesa [Mepuoauueckoro 3akona J[.M1. MeHzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHX

3JIEMEHTOB, 00Pa3yeMBIX MMH IIPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBUHM C MOJIOKEHUEM

XMMHYECKOTO 2j1eMenTa B [leproandeckoii cucteMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAYECHHUE

[Tepuonunueckoro 3akona .M. Menneneesa. [Iporuossl JI.11. MenneneeBa. OTKpbITHE HOBBIX ’

XMMHYECKUX JIEMEHTOB.

Pelienye MpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUM HA XapaKTEPU3aIMI0 XUMUYECKHX

3JIEMEHTOB «MeTaTnIecKre / HEMETAUINYECKUE CBOWCTBA, 3JIEKTPOOTPHIIATEIBHOCTD XHMHUYECKHX

5JIEMEHTOB B COOTBETCTBHH C MX DJIEKTPOHHBIM CTPOEHHEM H TIOJIOKEHHEM B TIEPHOIMUYECKON CHCTEME

xumuueckux ayemenToB .M. MeneneeBay
Paszpen 2. XumMuyeckue peakuuu 10
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Tema 2.1. Turmesr OCHOBHOE coJIep:KaHue 4 OK 01
XUMHUYECKHUX Teopernueckoe ooyuenune
peakuuii Kiaccnpukanus ¥ THIIBI XMMHUYECKHX PeaKUMil ¢ y4aCTHEM HEOPTaHUYECKUX BELICCTB.

CocraBieHre ypaBHEHUHN peaklnii COeIMHEHUs, pa3IoKEHUs, 3aMelIeHNs, 0OMEeHa, B T.4. peaKui

TFOpPEHUS], OKUCIIEHUSI-BOCCTAHOBIICHUSI.

VYpaBHeHUsI OKUCIeHUsI-BOccTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTEb. 2

CocraBiieHHE U ypaBHUBAHUE OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO

Oananca. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B IPUPOJIE, TPOM3BOACTBEHHBIX MpoLieccax U

YKU3HEJESATENIbHOCTH OPraHU3MOB

I[pakTuyeckue 3aHATHSA

I13 3 — KosinyecTBeHHbIe OTHOLIEHUS B XUMHHU. OCHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XUMHH U

pacyerbl MO YpaBHEHUSAM XUMHUYECKHX peakuuid. Mojab Kak eIuHUIla KOJIMYECTBAa BEILECTBA.

MonsipHast Macca. 3aKOHBI COXpaHEHHUsI MacChl U YHEPTUH. 3aKOH ABoraapo. MosspHseIil 00beM ra3os.| 2

OTtHocuTenbHAs ITIOTHOCTH ra30B. PacueTsl 0 ypaBHEHUSAM XUMHUYECKUX peaKLUil ¢ UCTI0Ib30BaHUEM

Macchl, 00bemMa (HOpMaibHbIE YCIOBHSI) Fa30B, KOJMYECTBA BEUIECTBA
Tema 2.2. OcHoBHOE coep:KaHue 4 OK 01
DNeKTpoNIuTHYECKast Teopernyeckoe 00ydeHne OK 04
Accom além " Teopusi 3nekTpouTHYECKOH Aucconuanuu. MOHBL. DNEKTPONMUTHI, HEIIEKTPOIUTHL. Peakiuun
HOHHBIH OOMEH noHHoro obmeHa. CocTaBiieHUE peaklIMi HOHHOIO OOMEHa IyTEM COCTAaBJIIEHHUS WX IOJHBIX U )

COKPAILEHHBIX MOHHBIX ypaBHEHUH. KNCIOTHO-OCHOBHBIE peaKIIMU. 3a/laHUsl HA COCTaBICHUE HOHHBIX

peaKuuit

JlaGopaTopHble 3aHATHUS

113 4 — Tunbl XMMUYECKHX peaKkuuii

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00OPa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB )

XUMHYeckux peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieleHne cpeibl BOJAHBIX

pacTBOpOB. 3aaHMsI HA COCTABJIEHNUE MOHHBIX PEeaKIi

KP 1 Crpoenne BemecTBa 1 XUMHYECKHE PeaKIIUA 2
Pa3nes 3. CtpoeHue M cBOliCTBAa HEOPraHUYECKUX BelleCTB 16
Tema 3.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccugukanus, Teopernyeckoe odyuenune OK 02
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HOMEHKJIaTypa
CTpoeHue
HEOPraHUYecKuX
BEIIECTB

IIpeamer Heoprannveckoii xumuu. Kinaccudukanys Heopranuueckux eniects. [Ipocteie u
CJIO’KHBIE BellecTBa. OCHOBHBIE KIIACChI CJIOMKHBIX BEIIECTB (OKCUBI, THIPOKCUIBI, KUCIOTBI, COJIH).
B3aumocBsI3p HEOPraHUUYECKUX BEIECTB. ArperaTHble cOCTOSIHUS BelecTBa. Kpucramnyeckue u
amopdHsble BeniecTBa. TUIBI KPUCTAUIMYECKUX PELIETOK (aTOMHAsA, MOJIEKYJISIpHasi, HOHHA,
MeTaJuIn4ecKas). 3aBUCUMOCTb (DU3MYECKHX CBOWCTB BELIECTBA OT THIIA KPHUCTAIUTMYECKON PEIIETKH.
3aBUCUMOCTb XMMUYECKOM aKTUBHOCTH BEIIECTB OT BUJ1a XUMUUYECKOH CBS3U U THUIIA
KPUCTATUYECKOH pemeTku. [IpuunHbl MHOTOOOpa3us BEIIECTB

HpaRTn'{ecmle 3aHATHSA

I13 5 — HomeHKkJ1aTypa HeOPraHU4ecKUX BelleCTB: HA3BaHUE BEIIECTBA UCXO/IA U3 UX XMMUYECKOM
(bOpPMYITBI UITH COCTABJICHHE XUMHUYECKON (POPMYIIBI HCXO/Is U3 HA3BaHUS BEUIECTBA TI0
mexayHapoanoi (MIOITAK) wiu TpuBHanbHOM HOMEHKIATYE.

Pemienne npakTudeckux 3adaHuil MO KiIacCH(UKAIMK, HOMEHKJIATYpe M XUMHYECKUM (opmyaam
HEOPraHMYECKUX BEIIECTB Pa3MYHBIX KJIACCOB (YrapHBI ra3, yrieKUCIbIH Ta3, aMMHaK, raiieHas
W3BECTh, HEralieHas W3BECTb, IMUThEBAs COAA M JPYTUX):. HA3bIBaTh M COCTaBIATH (POPMYIIBI
XUMUYECKHUX BELECTB, ONPEEATh MPUHAAJICKHOCTh K KJIaccy.

VcTounnkn XuMu4IecKoi nHpopMaruu (CpeICTB MacCOBOM HHpopMaIuu, ceTh MHTepHET U Ipyrue).
[Touck nHdopMmaImy Mo Ha3BaHUSAM, HICHTU(DUKATOpAM, CTPYKTYPHBIM opmynam

IIK 1.2

Tema 3.2. dusuko-
XAMUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

OcHoBHOE CoACPKAHUEC

TeopeaneCKoe oﬁyqe}me

MeTajuibl. OGH.[I/IC (I)I/I3I/I‘ICCKI/IC U XUMHYCCKHE CBOMCTBA MeTaIoB. CriocoObI MOJIYUCHUA. 3HadeHue
MCTAJJIOB U HEMCTAJUIOB B IIPHUPOAC W KUSHCACATCIBHOCTU YCIOBCKA W OPTraHHU3MOB. KOppOSI/IH
MCTAJIJIOB: BUABI KOPPO3UH, CITOCOOBI 34U ThI MCTAJIJIOB OT KOPPO3UU

Hemeranapl. OOmue Qusnyueckne M XHUMHUYECKHE CBOWCTBA HEMETAUIOB. THIMYHBIE CBONCTBA
HemeraiioB [V— VII rpynn. Kiaccudukanms u HOMEHKJAaTypa COEIMHEHHH HeMeTaslloB.
KpyroBopoTbl OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XuMHYeCKHe CBOIiCTBA OCHOBHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX
COEMHEHUH, BBICIIMX OKCHUJIOB M THJIPOKCUIOB

IIpakTHYecKHe 3aHATHS

II3 6 — CocraBieHne ypaBHEHHH XMMHMYECKHUX PeAKIUl C Y4YaCTHEM NPOCTBIX M CJIOKHBIX
HEOPraHMYECKUX BELIECTB: METAJIIOB U HEMETAJJIOB; OKCHUJIOB METAJIIOB, HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPraHWYECKUX KHUCIIOT, OCHOBaHUH M aM(OTEpHBIX TUAPOKCHAOB; HEOPraHHMUECKUX
CoJIeH, XapaKTEPU3YIOLIUX X CBOWCTBA.

Pemenne npakTMKO-OpPUEHTUPOBAHHBIX TEOPETHYECKHUX 3aJaHUN Ha CBOMCTBA, COCTAaB, MOJIYYEHUE U

OK 01
OK 02
IIK 1.2
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0e30IacHOe HCIIOJIb30BAaHHE BAXKHEMITMX HEOPraHMYECKUX BELIECTB B OBITY M IMPaKTHYECKOU
JESATCIIBHOCTH Y€JI0BEKA

Tema 3.3. OCHOBHOE coJiep:KaHue 2 OK 01
Wnentuduxanus JlaGoparopHuble 3aHATHSI OK 02
HEOPraHMICCKHUX 113 7 — UnenTu(UKANMS HEOPraHHYECKHX BELIECTB OK 04
BCIICCTE Pelienne 3KCIEpMMEHTANBHBIX 3alad 110 XUMUYECKHM CBOWCTBAM META/UIOB M HEMETAILIOB, IIO

pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHUIN METAJUIOB U HEMETAJLIOB. ’

Wnentuduxanus HEOpraHMYECKUX BEIIECTB C HCIOJb30BAHHEM HX (U3NKO-XUMHUYECKHUX CBOWCTB,

XapaKTEpHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHbIE peakuu Ha CyabQaT-, KapOOHAT- U XJIOPU-

AQHUOHBI, HA KATHOH aMMOHHS

KP 2 CBoiicTBa HeOpraHu4ecKux BellecTn 2
Pa3nen 4. CtpoeHue U CBOMCTBA OPraHU4YeCKMX BelleCTB 24
Tema 4.1. OcCHOBHOE CO/Iep:KaHue 4 OK 01
Knaccudukanus, TeopeTnueckoe ooyueHue lIK 1.2
CTPOCHHUE U IIpeamer oprannyeckoit xumuu. [losBieHne u pa3BUTHE OPraHUYECKOM XUMHUM KaK HaykKu. Mecto u
HOMCHKJIATypa 3HAYECHHUE OPraHUYECKOU XUMUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHn4eCKUX XUMUYECKOE CTPOCHHUE KaK MOPSANOK COCAUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BAaJEHTHOCTH.
BCILICCTB OcCHOBHBIE TOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOEHUS OpraHnYecKux coequHeHnii A.M. bytieposa.

VYriepoaHslid CKeJNeT OpPraHWYecKOW MOJIEKYJbl. 3aBUCHUMOCTH CBOMCTB BEIIECTB OT XUMHYECKOTO

CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[TonsiTue o QyHkuvoHanbHOM rpynne. Paaukan. [lpuHnunsl kiaccupukaluu OpPraHUYECKUX

coequHeHUN. MexayHapogHas HOMEHKJIaTypa U IPUHLIMIBI HOMEHKJIATYpbl OPraHMYECKHX

coenuaeHuil. [loHsiTHe 00 a30TCOAEPKAIIMX COCAUHEHUAX, OMOJIOTMYECKHM AKTHUBHBIX BEIECTBAX

(yriaeBogax, jkupax, Oenkax M Jp.), BBICOKOMOJIEKYJSIPHBIX COEIMHEHHUSX (MOHOMeEp, IOJIUMEp,

CTPYKTYpPHOE 3B€HO)

IIpakTHYecKkne 3aHATHA

II3 8 — HomeHkiaTypa OpPraHM4YeCKHX COCIMHEHMIl OTICIBHBIX KJIACCOB (HACBILICHHBIE,

HEHACBIIIEHHbIE W apOMAaTUYECKUE YIJIEBOJAOPOJIbl, CHUPTHI, (DEHONbI, anbJIerujibl, KETOHBI,

KapOOHOBBIE KHUCIOTHI U Jp.) CocTaBieHHE MOJMHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OpMYII )

OPraHWYECKHUX BEIIECTB OTIEIBHBIX KJIACCOB, MCHOJB3ys HMX Ha3BaHWS IO CUCTEMAaTUYECKOM U
TPUBHMAJIBHON HOMEHKJIAType (STHJIEH, aleTWlIeH, IIHLEepuH, (enon, Qopmanbaerus, ykcycHas
KHucnoTa, ThunuH). Pacdersl mnpocrteiimeil ¢GopMynbl OpraHM4ecKol MOJIEKYJbl, HCXOAS W3
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3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2. CBolicTBa
OpraHUYECKUX
COETUHEHUN

OcHoOBHOE co/lep:KaHue

12

TGOPGTI/I‘IeCKOG oﬁyqe}me

Du3nKo-XUMHYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHUN OTAENBHBIX KIJIAcCOB (OCOOEHHOCTH
KJaccu(UKalMi W HOMEHKIATYpbl BHYTPH KJlacca; TOMOJOTMYECKHH psin u oOmas ¢opmyna;
nzomepust; pu3nuecKkre CBONCTBAa; XUMUYECKUE CBOMCTBA; CIOCOOBI OJyYeHUs):

IIpenesbHble, HenpeaeJbHbIE YI1€BOA0POAbI

— IpeJelibHbIEe YIIeBOJAOPObl (AJIKaHbl M IMKJIOAIKaHbl). ['opeHne MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHHKOB TeIljIa B IPOMBIIUIEHHOCTH U ObITy. CBOHCTBA MPUPOIHBIX YIIIEBOIOPOIOB, HAX0XKICHHUE
B IIPUPOJI€ U IPUMEHEHUE AIKaHOB;

— HempenenbHble (AJKEHbI, aJKUHbl M aJKaJueHbl) M apoMaTHYeCKHe YIieBoaopoAbl. l'opeHue
alleTUJIeHa KaK HCTOYHUK BBICOKOTEMIEPATYPHOI'0 IJIAMEHHU JJIsl CBAPKU U PE3KU METaJIOB

Kucaopoaconep:xxamue coeauHeHusi (cnupTbl U (PeHONBI, KapOOHOBBIE KHCIOTHI U A(HUPHI,
QIBJICTU/IBI U KETOHBI, XKHUPBI, YIIIeBObI). [IpakTnueckoe MPUMEHEHHUE 3TUJICHTIIMKOIIS, TIMIICPUHA,
denona. [Ipumenenue Gpopmanbaeruia, aeraibAeruaa, yKCyCHOM KUCIOThI. Mblja KaK COJU BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOMCTBA MBI

A3oTcoaepakamime coeJlMHEHHMs1 (aMUHBI M AMUHOKHCIOTHL, Oenku). BpicokoMouekynspHble
COEIMHEHUS (CUHTETHYECKHE U OMOJOTHYEeCKH-aKTUBHBIE). MOHOMEp, OJIUMED, CTPYKTYPHOE 3BEHO.
[Tonumepu3aryst STUIEHa KaK OCHOBHOE HallpaBJIEHUE €r0 MCII0JIb30BaHMS.

['eHeTnyeckas CBS3b MEXKAY KJacCaMH OpraHMYECKUX COETMHEHUIN

IIpakTHYeckue 3aHATHA

I3 9 - CapoiicTBa OpraHuYecKHX COEJAMHEHMI OTIENBHBIX KJIACCOB (TpUBHAIBHAS H
MeX1yHapo/AHass HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOTY4YEeHHUSI): PEAeNIbHbIE (aTKaHBI
U LIMKJIOAJKaHbI), HEeTIpelesIbHbIE (aJIKEHBbI, aJIKUHBI U aJIKaJJUeHbI) U apOMaTUYeCKHE YIIIeBOIOPOIbI,
CHUPTHI U (PEeHOIIbI, KAPOOHOBBIE KUCIIOTHI U (PUPHI, aJIbAETH]IbI U KETOHBI, AMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMsI. 3a/laHus Ha COCTABICHUE YPABHEHMM XMMHUYECKUX PEaKLUH C
y4acCTUEM OPTaHWYECKUX BEIECTB HA OCHOBAHHUM UX COCTaBa M CTPOEHUS

OK 01
OK 02
OK 04
IIK 4.4

I13 10 — CocraBiieHMe cxeM peakUMii (B TOM YHUCIIE M0 MPeI0KEHHBIM 1IeTI0YKaM IpeBpaleHnit),
XapaKTepU3YIOIINX XUMUYECKHE CBOWCTBAa OPraHNYECKUX COSAMHEHUN OTAENbHBIX KJIaCCOB, CIIOCOObI
UX TIOJIy4EHHsS W HA3BAHWE OPraHMYECKUX COEAMHEHHH IO TPUBHAJIBHON WM MEXIYyHAapOJIHOU
CHCTEMaTHYECKON HOMEHKIIAType.
Pemenne mnpakTHKO-OpMEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJaHUKM HaA CBOWMCTBA OpPraHMYECKHUX
COEJIMHEHUI OTAENbHBIX KJIACCOB

JlaGoparopHas pabdora
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I13 11 — IlpeBpamennsi OpraHNYecKMX BellecTB IPH HarPeBAHUHU
[Tonydyenue »STUIEHAa ©W H3Y4YEHUE €ro CBOMCTB. MojaennpoBaHUE MOJEKYJI W XHUMUYECKUX
MIPEBpAILICHUI HA ITPUMEPE dTaHa, STUIICHA, allETUJIEHA U JIp.

Tema 4.3. OcHoBHOe co/lep:KaHue OK 01
WnenTndurarms Teopernueckoe o0yuenue OK 02
OPTaHHMICCKuX Buooprannyeckue coeaunenusi. I[Ipumenenue u Ouonormueckas posib yriaeBofoB. OKucieHue OK 04
BCILICOTS, X YIJIEBOJOB — HCTOYHUK DSHEPIMU JKUBBIX OpraHu3smMoB. OOiacTh NPUMEHEHHS aMUHOKHUCIIOT. 1K 1.2
SHATCHUC 1 [IpeBpamenust O6eaKOB MHIMM B opranu3me. buomorndeckue (QyHKIuM OenkoB. buomormueckue
ngMerHHe i GyHKIMK kUpoB. Poih opraHmueckoil XMMUH B pelIeHUH Ppo0IeM NMUIIeBol 6€30acHOCTH
n;f;?sf;gmeﬂﬁoﬁ JHeprernyeckasi 6e30nacHOCTb Posib OpraHnyeckoil XMMUU B PEILICHUH MTPOOJIEM YHEPTETHUECKOM
eSITEBHOCTH 0€301MacHOCTH, B Pa3BUTHH MEAMLUHBI, CO3AaHUH HOBBIX MaTepHaIIOB, HOBBIX HCTOUHHUKOB SHEPTHH
GelOBEKA (ampTepHATUBHBIE MCTOYHUKM dSHepruw). ONacHOCTh BO3JCHCTBUS Ha JKHUBBIE OPTaHU3MBI

OPraHMYECKUX BEIIECTB OTJCIBHBIX KJIACCOB (YIJIEBOIOPOIBI, CIIUPTHI, (PEHOIBI, XJIOPOPTaHUIECKUE

IIPOM3BOJIHBIC, AJIBJICTHIBI U JIP.), CMBICH MTOKa3aTellsl MPeAeIbHO JONYCTHMON KOHIIEHTPAIUN

JlabopaTopHble 3aHATHSA

13 12 - UnenTuduranusi OpraHnvyecKuX coeIMHEHNH OTAeJbHbIX KJIaCCOB

Wnentudukanusi OpraHMYECKUX COCJAWHEHHH OTIENBHBIX KJIacCOoB (Ha MpHMEpE aibJIeTru/oB,

Kpaxmaja, yKCyCHOW KHCIJIOTHI, OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMHYECKUX CBOMCTB U

XapaKTEpHBIX KAuyeCTBEHHBIX peakuuil. JleHaTypanus Oenka mpu HarpeBaHuH. L[BeTHbIE peaxiyn

0enkoB. BO3HMKHOBEHHE aHATUTHUYECKOIO CHUTHajla ¢ TOYKHM 3pPEHUS XUMHUYECKHX MpPOILIECCOB MpHU

NPOTEKAaHWW  KAa4eCTBEHHOW  PEaKIWW, TIO3BOJIAIONEH  HISHTH(DUIIUPOBATH  MPEIJIOKECHHBIC

OpraHMYeCcKHe BEIeCTBa

KP 3 — CrpykTypa 1 cBOHCTBa OPraHUYECKUX BEILLIECTB
Paspean S.
Kunernuyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XHMUYECKHX pPeaKiui
Ckopoctb OcHoBHOE coep/KaHue OK 01
XUMHYECKHUX Teoperuueckoe oGydyenue OK 02
peaxuuii. CKOpOCTHh PeaKklHH, €€ 3aBHCHMOCTh OT Pa3IM4HBIX (DAKTOPOB: MPUPOILI PEArMPYIONIUX BELIECTB, 1K 1.2
XUMHYECKOe KOHILIEHTPALMK PEarupyloIlnuX BEIIECTB, TEMIIEPaTypbl M IUIOMAIU PEaKIMOHHOW TOBEPXHOCTH.
paBHOBECHE Tennosbie >QPEKTH XUMHUIECKUX PEAKIMH. DK30- ¥ SHIOTEPMHUECKHE, PEAKIIHH.

OOpatuMocTh peaknuid. XUMHUYECKOE€ PAaBHOBECHE U €ro CMEIICHHE MO ACHCTBHEM pa3ITUYHBIX
(bakTOopoB (KOHIIEHTpAIUsl PEareHTOB WM TMPOAYKTOB PEaKIMH, JJaBJICHHE, TEeMIeparypa) s
CO3/1aHU ONTUMAJIBHBIX YCIOBUI MPOTEKaHUs XUMUYEeCKUX npoueccoB. [Ipunuun Jle [larense
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00€CTeYeHNN HKOJIOTUYECKOM, YHEpreTHYeckoil U MuIiieBoil 0e30MacHOCTH, Pa3BUTUU METULIMHBI.
[IpaBuiia moucka M aHaiaM3a XUMHUYECKOW MH(QOpPMALMM U3 PA3IMYHBIX MCTOYHUKOB (Hay4yHas U

yueOHO-Hay4yHas JTUTeparypa, CpeicTBa MaccoBoil HH(popmarum, cetb HTepHeT)

IIpakTHyeckune 3aHATHSA OK 01
I13 13 — PemieHue MpaKTHKO-OPUEHTHPOBAHHBIX 3a/laHUii Ha aHAMKM3 (AKTOPOB, BIMSIIONIUX HA OK 02
U3MEHEHHE CKOPOCTH XMMHMYECKOW pEaKIMH, B T.4. C TO3HMLIUN HKOJOTHYECKH IEeJIeco00pa3HOro TIK 1.2
MOBE/ICHUS B OBITY U TPYJIOBOM JIEATEIHHOCTH B LIEISIX COXPAHEHUSI CBOETO 3[0POBBS U OKPYXKArOIIeH
IIPUPOJHON CpEBI.
Pemennie npakTUKO-OpMEHTHUPOBAHHBIX 3alaHuil Ha mpuMmeHenue npuHimna Jle-lllarense mns
HAXOXXJCHUS HAIPaBJICHUS CMEIICHUS PABHOBECHS XWMHUYECKOW peakiuu Hu aHajiu3 (aKTOpOB,
BIIUSIIOLINX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS
Pa3nes 6. PacTBopbl
Tema 6.1. OcHoBHOE coep:kaHue OK 01
TousTue o TeopeTuueckoe 00yueHune OK 02
pactBopax PacTtBopenue kak ¢puznko-xumnuyeckuii npouecc. Pacrsopsl. CriocoObl MPUTOTOBIECHUS PACTBOPOB. OK 07
PactBopumocTs. MaccoBast 1oii1  pacTBOpeHHOro BemiecTtBa. CMbICH MOKaszaTels MpPeaesbHO NK 1.2
JOTYCTUMON KOHIIEHTPAIIUHU U €T0 UCIIOJIb30BAHKE B OLIEHKE SKOJOTHYEeCKON O€30MacCHOCTH.
[TpaBuiia HKOJIOTMYECKU L€I€CO00PAa3HOro MOBEACHUS B OBITY U TPYAOBOM AESTEIBLHOCTU B LIESAX
COXPaHEHHUSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOTHON CPeibl; OMIACHOCTh BO3/ACHCTBUS HA KUBBIE
OpraHU3Mbl OIPEEIICHHBIX BELIECTB.
Perennie mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHI Ha PACTBOPHI, UCIIOIb3yeMbIe B OBITOBOI
Y IIPOU3BOJICTBEHHOM JI€ATEIbHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOE coep:kaHue OK 01
Hccnenopanue JlaGopaTopubie 3aHATHS OK 02
CBOMICTB PacTBOpPOB OK 04
I13 14 — IlpuroroBiieHHEe PaCTBOPOB TIK 1.2
[IpurotoBneHue pacTBOpPOB  3adaHHOM  (MaccoBoM, %)  KOHUEHTpauuu (C  MPaKTUKO- )
OPUEHTUPOBAHHBIMU BOIIPOCAMH) U ONIPEAEIEHUE CPEABI BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJep:KaHue (ColepKaAHue MPUKJIIATHOTO MOTYJIs1)
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOI 1eSITeIbHOCTH YeJI0BeKAa OK 01
Xumus B OBITY U OcHoOBHOe coiep:KaHue SE 8i
TpOM3BOICTBEHHOM TeopeTnueckoe odyuenune OK 07
ACATCIIEHOCTH 34. HoBelime Q0CTHXKEHUS] XMMHUYECKOW HAYKM W XWMHUYECKOW TEXHOJOTWMH. Ponp xumuu B TIK 1.2
4esloBeKa .
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IIpakTHYeckne 3aHATHA

35. I3 15 — Pemenue keiicoB Ilonck M aHanu3 KEHWCOB O MPUMEHEHHM XUMHYECKHX BEILIECTB M
TEXHOJIOTHI C yd4eroM Oyaymied mnpodecCHOHaNbHOW IEATCIBHOCTH [0 TeMaM: Ba)KHEUIIHe
CTPOUTEIIbHBIE MaTepuajbl, KOHCTPYKIIMOHHbIE MaTEpHaJIbl, KPACKH, CTEKJIO, K€paMUKa, MaTepuabl 2
JUISL DJICKTPOHUKHU, HAaHOMATEepUaJibl, TEKCTUIbHBIE BOJIOKHA, UCTOYHUKH IHEPTUU, OPraHUYECKUE U
MUHEpPAJIbHBIE YI0OpEHUs, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

36.  |IIpomeskyTouYHasi aTTECTANUS 2

Bcero 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJILHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMS K MUHMMAJIBLHOMY MaTePHAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHUIUIMHBL JOJDKHBI OBITh MPEIyCMOTPEHBI
CleyIolue CIelraIbHble MOMEIIEHUs: Y4eOHbI KaOWHET XMMHHM W/WIK y4eOHOU
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4yeOHOro KkaOuHeTra (HAIJISAHbIE TMOCOOMS): HAOOPHI
[IAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTBHIX U CJIOKHBIX BEIIECTB W/WIM KOJUIEKIUU MOJMMEPOB; KOJIECKIUS
TOPHBIX MOPOJ] U MUHEpaJIOB, Tabnuila MeHnaeneeBa, yueOHble (GUIBMBI, TUGPOBHIC
o0Opa3oBaTelIbHbIE PECYPCHI.

Texnuuyeckue cpeacTrBa  00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEACHUA  3BYKa, IMPUHTEpP, MYJIbTUMEIUA-IIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MPEe3eHTEp AJIsl MPE3CHTaALUMI.

OoOopyaoBanue Jjadoparopuu M padoYux MecT JaA0OPATOPUM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KaleJbHBIX peakini, GuibTpoBasibHas Oymara, IpOMBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKU, (OHAPUKK, HAOOpP PEAKTHUBOB,
CTEKJISHHBIE TAJIOYKH, IITATUBBI JJisi TPOOUPOK; MEpHbIE NWIMHIPHI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHM JAenuTenbHble muiuHApuueckue (50-100 wmut), crynku c
nectukoM, (apdopoBbie YalIKd, NUHIETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, AJEKTPOIUIMTKH, JA0OpAaTOPHbIE INTATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOp ISl TOTYUYEHUs Ta3oB (WM MPOOMpPKA C Ta300TBOAHON TpyOKoii),
JiepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCIbHBIC MBI,
CEKYHJIOMEPHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHBIe KOJIOHI (25, 50,
100 u 200 M), BoastHast OaHs (WJIM TEPMOCTAT), CTEKIJISTHHBIE MAJIOUYKU; KOHUYECKUE
K0J10b1 J1st TUuTpoBanus (50 u 100 mut); MHIUKATOPHBIE TIOJIOCKU JIJIsl onpenenenust pH
U CTaHJapTHAs WHJUKATOpPHAS IKaJa; YHUBEPCAIbHBIM MHAUKATOP; MUMNETKH Ha 1, 10,
50 ma (umu po3atopel Ha 1, 5 u 10 M), GropeTkH Il TUTPOBAHUS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M, maGopaTopHble W/WAM aHaTUWTUYECKUE Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U ap. T1abopaTopHOe 000pyI0BaHNE.

3.2. HapopmanuoHHoe obecniedeHne peau3alu NporpaMmmMbl

1. DnexTpoHHble oOOpa3oBaTenbHble W HHpOpMAIMOHHBIE pecypchl ObC
BOOK.RU
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJILHOM JJUCHOUILJIAHBI

KOHTpOJ'IB N OLCHKaA PE3YyJIbTATOB o6yquH$1 OCYHICCTBIECTCA IIPLIIOAaBaTCICM

B TIpPOIlECCe TPOBEACHHUS TPAKTHYCCKUX 3aHATHA MW JIaOOpaTOpHBIX padoT,
TECTUPOBAHMS, & TAKXKE BBINOJIHEHUA OOYYaIOIMMUCA WHIWBHUAYaJbHbBIX 3aJaHuM,
MPOEKTOB, HcclieqoBaHUN. Pe3ynpTaThl OOydeHMsI ONPENENsIIOT, 4TO OO0ydaroluecs
JNOJDKHBl 3HAaTh, I[IOHMMaTb W JEMOHCTPUPOBATh IO 3aBEPLICHUHU HW3YYCHHUS
JTVCHUTUIAHBI.

Jist popMupoBaHUsl, KOHTPOJS U OILIEHKH PE3yJbTaTOB OCBOCHUS Yy4eOHOI
JUCIHUIUIAHBI WCIIOJB3YETCS CUCTEMA OLEHOYHBIX MEPOINPHUITUN, MPEACTABISIONIAS
c000M KOMIUJIEKC YYEOHBIX MEPOIPHUATUM, COTJIACOBAHHBIX C pe3yJibTaTaMu OOy4YeHUS
u chopmynupoBanHbix ¢ ydetom @DPI'OC COO (mpeameTHble pe3yabTaThl IO

mucuuruinae) 1 GI'OC CIIO.

Ne | OK/IIK

Monyas/Pa3nen/Tema

PesyabTaT 00yuenus

THbI OLeHOYHBIX
MepOonpUATHH

I | OcHoBHOE coep:kanue

Pa3zgen 1. OcHOBBI
CTpOEeHMS BellecTBA

DopmyIMpOBaTh
0a30Bble NOHATHA U
3aKOHbI XUMHH

1.1 | OK 01

CtpoeHnue aToMOB
XUMHUYECKHUX AJIEMEHTOB
Y IPUPOJA XUMHYECKOU
CBS3U

CocTaBlIsITh XUMHUUYECKHUE
(hopMyIBl COeTUHEHUN B
COOTBETCTBHU CO
CTEIICHBIO OKUCICHUS
XHMHYECKHUX 3JICMEHTOB,
HCXOJS U3 BAICHTHOCTH U
AMEKTPOOTPHUIATENLHOCTH

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

2. 3a1aun Ha COCTaBJICHUE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COE€UHEHUN
(okcu0B, Cynb(PUAOB, TUIPHUIOB
U T.OL).

3. 3amaHus Ha UCIOJIbL30BaHUE
XUMHUYECKON CUMBOJIMKU U
Ha3BaHUW COCMHEHUH IO
HOMEHKJIAType MEKIyHapOJHOTO
COI03a TEOPETUYECKON U
MIPUKJIATHON XUMUU U
TPUBHAIIBHBIX HA3BaHUU IS
COCTaBJICHUS] XUMUYECKUX
(hopmyn TByXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(puI0B, THAPUIIOB U T.11.) U
JIPYTUX HEOPTaHUYECKUX
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
tabmuma J[.U.
Menneneena

XapakTepu3oBaTh
XUMHUYECKHE HJIEMEHTHI B
COOTBETCTBHUH C UX
I0JIO)KEHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa

1. Tect «MeTannuueckue /
HeMeTaJlJINYeCKHUE CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JICKTPOHHBIM
CTPOCHUEM M MOJIOKEHHUEM B
MEPUOJUYECKON CUCTEME
XUMHUYECKHX djiemeHToB ..
MenneneeBay.

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHHUE CBSI3H MEXKY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M MIEPUOUIECKUM
N3MEHEHHEM CBOMCTB
XHMMHYECKHX 3JIEMEHTOB M UX
COEJIUHEHHI B COOTBETCTBUH C
nonoxenueM llepuoandeckoit
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEepU3alUI0 XUMHYECKUX
9JIEMEHTOB: «MeTtainyeckue /
HEMETAININYECKUE CBOICTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJCTBO K AJIEKTPOHY
XHUMHUYECKHUX DJIECMCHTOB B
COOTBETCTBHUE C MX AJICKTPOHHBIM
CTPOCHHEM H TIOJIOKCHHUEM B
MEePUOINYECKON CUCTEME
XAMUYECKHX 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
peakuui

CocTaBJIsITh peakiuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIICHHS,
OKHUCJIINTCIBHO-
BOCCTaHOBUTEJIHHBIE
peakuuu

1. 3amauym Ha cocTaBiIcHHUE
YpaBHEHUU pEAKIUM:

— COCIMHCHUS, 3aMCIICHHS,
pasnoxkeHus, 0OMeHa,

— OKHCJIMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHIA

UCIIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

2. 3agauyn Ha pacyeT MaccChl
BEIIECTBa WK 00BhEMA

ra3oB I10 U3BECTHOMY KOJIMUECTBY

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

2.2

DIIEeKTPOTUTHIECKAS
JYCCOLMAIMS U MOHHBIN
oOmeH

CocTaBnaTh ypaBHEHUS
XUMHAYECKHUX PEaKIH
HMOHHOI0 0OMEHa C
ydacTueM
HEOPraHW4YeCKUX BEIECTB

1. 3amanus Ha cOCTaBIICHUE
MOJICKYJISIPHBIX U MOHHBIX
pEeaKuuii C y4aCTUEM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHUE U3MCHCHHS
KHCIIOTHOCTH CPEIbI

2. JIaboparopHas pabota "Tursl
XUMUYECKHUX peakuui”

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
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aa4n Ha pacyeT MacCcoOBOM
JI0JIU (MacChl) XMMHUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTryeckue 3agaHus 1Mo
KJIacCU(pUKalli1, HOMEHKJIaType U
XUMHYECKUM (popmyrnam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [pakTuyeckue 3a1aHus Ha
ONpeAeICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3U U THTIA KPUCTAIIMYECKON
pELIeTKH

3.2

OK 01
OK 02
I1K 4.4

DU3NKO-XUMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

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

1. Tect «OcobenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJICH».

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaKIUN
C y4acCTHEM TIPOCTHIX M CIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJNIOB, HEMETAJIOB U
aM(pOTEePHBIX DIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHU# 1 aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEePU3YIOIIUX UX
CBOMCTBA U CIIOCOOBI TIOJTYYEHHUSI.
3. [IpakTUKO-OpHEHTUPOBAHHBIEC
TEOPETUYECKUE 3aaHus 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 Nnentudukanys Hccnenosath 1. ITpakTHKO-OpHUEHTUPOBAHHbBIEC
OK 02 |HeopraHuueckux KaueCTBEHHbIC PEAKI[UN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTUEM
HEOpPraHUYECKUX BEIIECTB,
HCIIONB3YEMBIX ISl UX
UICHTH(PUKAIIY.
2.JIabGoparopnas pabota:
“Unentuduxans
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, Knaccudunuposarts 1. 3aganus Ha cocTaBlieHHE
I[IK 4.4 |cTpoeHue u OpraHMYeCKHE BEIIECTBA B |HA3BaHUW OPraHUYECKHUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHUI IO TPUBUAIILHOW WJTH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXTyHapOAHON
CUCTEMAaTUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIEHHE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIETIbHBIX KJIACCOB.
3. 3amauu Ha onpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbI, UCXOs
13 DJIEMEHTHOTO cocTaBa (B %)
42 | OK 01 CBolicTBa OpraHMYECKHUX | 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

CTPOCHUA MOJICKYJI

COCTaBa U CTPOCHHS.
2. 3agaHus Ha COCTaBJICHHE
YpaBHEHUN XUMUYECKUX PEAKIUH,
WUTIOCTPUPYIOIINX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKaHUS TAHHBIX PEAKIUN U
TeHETHYSCKOM CBA3U
OpPraHUYECKUX BEIECTB Pa3HbIX
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
KJIACCOB.
3. PacyeTtHble 3a1a4yu 11O
YPaBHEHUSIM PEAKLHUN C yHaCTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBparieHnst OpraHu4eCKUX
BEILIECTB IIPX HarpeBaHuu"
4.3 | OK 01 Wnentuduxamms HccnenoBats 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHuuyeckux BEILECTB, |KAUECTBEHHBIC PEAKIIUU  |3aJaHUs IO COCTABICHUIO
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
JIESITEJIbBHOCTH YEJIOBEKa UICHTU(HUKAIMA B OBITY U
IPOMBIIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduxanus opraHndecKux
COEIMHEHUH OTIENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue u BJIHMSIHHE PA3JIHYHBIX
TepMOAMHAMHYeCKHe |(aKkTOpOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUS XHMHYECKHX pPeaKnui
XHMHYECKHX peakuui
5 |OKO0I CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTpPAlMM  |TE€OPETHUYECKUE 3aJaHus Ha
[IK 2.4  |paBHOBecue pearvpyromux BeIecTB U |aHaINU3 (PaKTOpOB, BIUSAIONIUX HA
TEMIEPaTypbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XMMHUYECKOM
XUMHYECKUX PEaKIui peakuuu. [Ipaktuko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 33JaHUS Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEHHEe puHIumna Jle-
KOHLIEHTpauuu Bemects, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEMIEpaTypbl HA PaBHOBECHS] XUMUYECKON peaKkIuu
CMeIlleHNEe XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOMINUX
paBHOBECHS Ha CMeIlleHNUEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTs HCTHHHEBIE

Pa3zgen 6. PacTtBopnl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTUKAMHU
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHi
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyarh UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOpbI pacTBOPOB.
IIK 2.4 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacyeTHbIC 3a/1aHUS Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHOMN JESITETbHOCTH
YyelioBeKa
6.2 | OK 01 Hccnenosanue cBoiictB |Mccnenoatsh Gpusnko- JlaGopaTopHas pabora
OK 04 |pacTtBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
IIK 2.4 HWCTUHHBIX PaCTBOPOB

II | IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/lepPkaHue (CopepKaHue NPUKIATHOTO MOTYJIA)

7 Paszgea 7. OuenuBarth nocjaeaAcTBHs |3amuTa Keiica (¢ yuyeTomM
Xumus B ObITY U OBITOBOM U Oyayuwei npodeccuoHaJIbHOM
MPOU3BOACTBEHHOMI NMPOU3BOACTBEHHOM JAesITeJIbHOCTH)
AesiTeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YeJI0BeKa ¢ MO3N LUt

IKOJIOTHYEeCKOH

0e3omacHoCTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yaerom Oynymieit
OK 02 |mpou3BOJCTBEHHOM OBITOBOM U npodeccroHanbHOI
OK 04  |nmesTeNbHOCTH YeJIOBEKa |[IPOU3BOJICTBEHHON JeSITEIbHOCTH)
OK 07 NeSTeTLHOCTH YelioBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
IIK 2.4 no3unuii skosnornueckor | 1. Ilorennenue knumara u

0€30I1aCHOCTH

BBICBOOOYKICHHE T'a30BbIX
THJIPaTOB CO JIHA OKEaHa.

2. bynymue marepuaisl 17151 aBua-
, MAIIMHO- ¥ IPHOOPOCTPOCHHUSL.
3. HoBble MaTepuansl 1iist
COJTHEUHBIX OaTapeil.

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

0.12 XUMUA

CrnenmnanbHoctb 21.02.19 3emneycTpoiicTBo
Kype 1 kypc rpynmnst 113

®dopma 00ydeHHs: OUHAS

2023 r
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Pabouas nmporpamMma y4ueOHOM mucuurinHbl «Pu3nka» pa3padboTaHa Ha OCHOBE:

— TpuMepHOW paboueil mporpaMmbl 00IIE00pA30BATENBHON AUCHUILIUHBL «DPU3UKa» I
npodeccuoHaIbHBIX 00pa30BaTENbHBIX OpraHU3alui, yTBEp)KICHHON Ha 3acenaHuu CoBera 1O
OLIEHKE COJEpXaHMsA M KadecTBa IPUMEPHBIX padouux IporpamMm o0OLIe00pa3oBaTEIbHOIO U
COIMATIbHO-TYMaHUTAPHOTO LIUKJIOB CPETHEr0 MpOo(ecCHOHaNbHOr0 o0pa3oBaHus, mpoTokos Ne 14

ot «30» nostopst 2022 r. (MPI10),

— ¢ereparbHOTO TOCYAaPCTBEHHOTO CTAaHIAPTa CPEAHETO MPOPECCUOHATHLHOTO 00pa30BaHMUS IS
YITIC 21.00.00 u npoduiis mpodecCHOHATEHOTO 00pa30BaHUs CIEUAIBHOCTEH MO TpOorpaMMe
MOJITOTOBKH CICIIMAIUCTOB CPEIHETO 3BeHa cpeanero npodeccnonamsHoro odpaszosanus (IIIICC3

CII0),
— ¢ yueroMm Paboueii mporpaMMbl BocriutaHus 1o crenuaibHocTr 21.02.19 3emeyctpoiicTBo
Opranuszanus pazpadoruuk: [AIIOY CO «KpacHoybumcKkuii arpapHbIil KOJIIEIK»

Paspaboruuk: Kopenanosa H.B. — npenonararens
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Wrorosas arrectanus mpoBoauTcs B hopme auddhepeHIIMpOBaHHOTO TECTUPOBAHUS
1. PaGoTta mpoBOAUTCS U TIPOBEPSIETCS MPEroaaBaTesieM
2. PaboTa BBIMIOTHSIETCS HA JBOWHBIX JIHCTAX.

Ha nucre Hazmo ykasath 1aTy MpOBEICHUSI.

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

CIIEIYIOIIEeMY O0pa3ILy:

DK3aMeHaIMoHHas paboTa Mo XMMHUHU
CTyJeHTa (KH) IPYIIIIbI
@O B poaNTEIIBHOM a/1eXK€e MOTHOCTHIO

No BapuanTa

3. Ha BbinosiHeHne paboThl OTBOAUTCS HE Oosiee 45 MUHYT.
4. 3amaHusi pEKOMEH/IYeTCsl BBIIOJIHATH CTPOTO 10 HyMEpaIiy, a He B CBOOOTHOM TOPSIIIKE.
5. Pexomenayercst u30erath ucnpabieHUH. MOXHO MOJIb30BaThCS YEPHOBUKOM.

OO6opynoBaHue: KaIbKyJIsATOp, PyUKa.
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IIpumepHbI BAPUAHT 3aaHHI.

Brok A. MHCTpyKIHS 110 BRIMONTHEHUIO 3a1aHuii Ne 1-17: BeiOepure OyKBY, COOTBETCTBYIOIIYIO

[IPaBUJILHOMY BAPUAHTY OTBETA, U 3AIIUIIUTE €€.

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) 3apsn siapa

B) YHMCJIO 3JIEKTPOHOB B aTOME

T') YUCJIO DJICKTPOHHBIX YPOBHEH B aTOME

Xumunueckas peakius, ypaBaenue koropoit CuO+2HCI CuCl+H20+113,7 xJIx
SIBJISICTCSL:

a) HeoOpaTUMOH, IK30TEPMUUYECKOM, 0OMEHa

0) HeOOpaTUMOi1, SK30TEPMUUYECKON, COSTUHEHUS

B) 00paTUMOM, SHIOTCPMHYICCKOM, 3aMeIIEHUS

') 00paTHUMOM, SHIOTEPMUUECKOM, Pa3TI0KECHUS

[Ipu noHm’eHnM aBieHus: XuMuaeckoe paBHoBecue B ypaBHeHuu 2CO(1)+0x(T)
2CO(I")+Q cmectures:

a) BJIEBO

0) BIIpaBo

B) HET MPABUIILHOTO OTBETA

I') OCTaHETCSI HEU3MEHHBIM

B okucnuTenbHO-BoccTaHOBUTENBHOM peakiinu, cxema kotopoit K+HCI=KCIl+H»
Kod(ppuiMeHT nepe;; BOCCTAaHOBUTEIIEM PaBEH:

a) l

0)3

B) 2

)4

Koppo3sus xene3a cuibHee BCEro UIET, €CIIM €ro 00pa3iibl TOMECTUTH B:
a) BOJy, HACBIILIEHHYIO KHUCIIOPOJIOM U YTJIEKUCIIBIM I'a30M OJJHOBPEMEHHO
0) TUCTHITUPOBAHHYIO BOIY

B) BOJIY, HACBIIIEHHYIO KUCIOPOJIOM

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

0)IMHK

B)30JI0TO

T) cepedpo

10.

B nmpuBeneHHON HIDKE CXeMe YpaBHEHHH JBYX MOCIEI0BATEIbHBIX TPEBPALICHUN
onpezaenute BeulectBa X U y: Zn X ZnCl2 Y Zn(OH)::

a) HCl u H.O

6) Cl u HNO3

B) HCl u NaOH

r) ZnO u Cu(OH),

11.

@OyHKIUOHAILHAS TPYIINA CIIUPTOB:
a) -CoHs

0) -NH>

B) -COH

r)-OH

12.

VYkaxute HazBaHue Bemectsa, popmyna kotoporo HzC — CH — CH — CH2 — CH3
CH; CH;3

a) 2,3 TUMETUJINICHTaH

0) 3,4 mumeTunneHTeH- 1

B) 2,3 nmuMeTUI0yTaH

r) 3,4 numeTHIIOyTEeH- 1

13.

JluneiiHas reoMeTpHsl MOJICKYJIBI alleTUIeHa 00yCIIOBJICHA!

a) sp? — rubpuausanueit opouTaneii yriaepoaa

0) sp — rubpuan3anuen opouTaien yriepoaa

B) sp° — rubpuaM3anueii opouTanei yriepomaa

T') HOHHBIM THUTIOM B3aUMOJICHCTBHSI MEXKIY YTIIEPOJIOM U BOJOPOIOM

14.

['oMOJIOraMu 110 OTHOIIEHHIO JAPYT K APYTY SIBJSIOTCS BEIIECTBA:
a) C3H7; C4Ho; CsHi

06) CH30H; C3He; CsHs

B) CsHi2; C3Hg; C4Hio

r) CoHsOH; CH3COH; C4Hio

15.

Henb3s yTBepKaaTh, 4T0 YKCyCHAst KHCIIOTA:
a) JMCCOIMUPYET B BOJIHOM PacTBOpPE

0) pearupyer co meIoYaMu

B) U3MEHSIET OKPACKY JIAKMYycCa

I') pearupyer ¢ METaHOM

16.

JIx060i1 MHOTOATOMHBIN CUPT MOXHO OTIPEAETUTH MO PEaKIIUN B3aUMOICHCTBHSA C:
a) Cu(OH)

0) AgNOs

B) Na

r) HCI

17.

Y CTaHOBUTE COOTHOIICHUE MKy TIEPEUHEM BEIICCTB M [UTMHOW CBSI3U B €TI0
MOJIEKYJIC:

1) CH4 a) 0,14 HM

2) CoHq 0) 0,12 HM

3) CoH: B) 0,34 HM

4) CeHe r) 0,154HM
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1) 0,092HM

biok b. Wuctpykumsi mo BeimojsHeHWIO 3ananuii Ne 18-22: omnpenenutre NpomMylIeHHbIE B

MMPEATIOKEHUAX CJI0OBA U 3alIMIINTE UX; IOIIYCTUMO 0003HayYeHnE BEIIECCTB IIPpHU IMOMOIIIHU XUMHUYCCKUX

CHUMBOJIOB (M1 popmyin)

18.| AToMBI B MOJEKYJIaX COCIUHSIOTCS HE OECHopsA0oYHO, a B CTPOrO OIpeAeICHHOU
MOCJIEI0BATEILHOCTH COTJIACHO HX...

19. | Xumuueckue peakuuy, NOpOTEKAalolIMe IpUd  JAHHBIX  YCIOBUAX BO  B3aUMHO
IIPOTUBOIOJIOKHBIX HAIPaBJIEHUSAX HAa3bIBAIOTCA. ..

20. | Makpomornekyia KpaxMmana MpeACTaBiseT cOOOW NPUPOIAHBIA IMOIUMEP, MOHOMEPAMU
KOTOPOTO SIBJISIFOTCS] MOJICKYJIBL....

21. | Peakuus cpensl pacTBopa kapOOHaTa HaTPUs SABJISETCH. ..

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

I/IHCTpYKI_[I/IH 110 BBIIIOJIHCHUIO 3aJaHUA Ne23: pelunTe 3a4avy, 3allUIINUTC PCIICHUEC U OTBCT.

23.

BerancnuTe MaccoByro J10MI0 cephl B okcuae SO2

Kpurepun onienuBanus paboThI:

Kaxaplii mpaBUIBHBIN OTBET OlleHUBaeTcs B 1 6ani.

Crasurcs oreHka «5» - 85% - 100%, ecnu BeIojHeHE! 19-23 3agaHui;

«4» - 65% - 84%, ecnu BeITIONHEHEI 14-18 3anaHui;
«3» - 41% - 64%, ecnu BBITIOJIHEHEI 9-13 3a7aHWNT;

«2» - 0% - 40%, ecnu BBITIOJIHEHBI 8 3aJaHUH.
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