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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 COJIepKaHMs W KadecTBa MPHUMEPHBIX paboyux Mporpamm o0Ie00pa3oBaTeIbHOIO |
COLMAIIBHO-TYMaHUTAPHOTO IMKIIOB CpelHero mnpodeccruoHalibHOro obpasoBanusi, nmpotokon Ne 14

ot «30» Hos16ps 2022 r (UPIIO),

— (henepanbHOTO rOCyIapCTBEHHOTO CTAaHIAPTA CPEAHET0 MPOPECCUOHATBLHOTO 00pa30BaHUS IS
YITIC 23.00.00 u mpoduiis npodeccnoHAILHOTO 00pa30BaHMs CIEHUATBHOCTEH MO MporpaMme
MOJITOTOBKH CIICLIUAIIMCTOB CPEIHETr0 3BeHa cpeiHero npodeccruonanibHoro oopazosanus (I1TICC3

CII0),

— ¢ yderoM Paboueii mporpammbl BocmuTanus To crnenumanbHocTH 23.02.07. TexHHMueckoe

00CITy)KMBaHHE U PEMOHT JIBUTATEICH, CHCTEM U arperaToB aBTOMOOMIICH
Opranmzanus paspadoruuk: AIIOY CO «KpacHoypuMCcKHii arpapHbIA KOJUTEHK»

Pazpaborunk: Kopenanosa H.B. — npenogaBarens



COJIEPKAHUE

1. OGu1as xapakTepucTuKa NPpUMEpPHOU paboueid mporpaMMsl

00111€00pa30BaATEIBHON TUCTUTITHHBI «XTIMESD «..cuveeuvenrienrennteneesieenteesesseensesseensesnsenuenns 4
2. CTpyKTypa 1 coaepkaHue 0011eo0pa3oBaTeIbHON JUCHUIUIMHBL « XUMUD) ........... 11
21

3. YcaoBus peanu3anuy mporpaMMbl 0011e00pa30BaTeIbHON TUCIUILTAHEI ..............

4. KOoHTpOJIb U OLICHKA PE3YJIbTaTOB OCBOCHHS 00111€00pa30BaTeIbHOM TUCITUILIMHBI 22



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
NPOU3BOJACTBEHHOM  JEATEIBbHOCTH  YEJOBEKa»  peanu3yercss Il BceX
npodeccuil/crenuaibHOCTe Ha MaTepuane KEMCOB, CBA3AHHBIX C DKOJOTHYECKOU
0€30MacHOCThI0O U OILIGHKOM  TOCJIENCTBUIA  OBITOBOM W  MPOM3BOJCTBEHHOMN
NEeSATENIbHOCTH, 1O  OTpacisiM  Oyaymed npoecCHOHaIbHOW  JI€ATEIbHOCTH
oOydJarommxcs.

[lepuon o0yuenus 1 roa, 1 cemectp — 30 vacos, 2 cemecTp — 42 yaca.

1.2. llesiu ¥ nuIaHMpyeMble pe3yabTaThl 0CBOCHHS AUCIHUIIINHbI

1.2.1. Hean u 3a1a4 JUCUUIJINHBI

®opMUpOBaHUE Yy CTYACHTOB MPEJICTABICHUS O XHUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHbI MHUpa KaK OCHOBBI NPUHATUS PELIEHUN B KU3HEHHBIX
Y IPOM3BOJICTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOTO TOBEACHUS B IPUPOJHON Cpeae.

3agauu AMCUMIIMHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAlOILIEH Cpele, LEJIOCTHON HAyYHOW KapTUHBI MHUpa,
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  MPOBEAEHUS  NPOCTEHIINX  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 IPOTHO3UPOBATH MOCIEACTBUSI CBOEH NIEATEIBHOCTH 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 OBjajieHNe  YHHBEPCAJIBLHBIMH  Y4eOHBIMHU | KpUCTAJUIMYECKas pPEUIeTKa, TUIbl XMMHYECKUX 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, KJIaCCI/Iq)HKaHHI/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 PUCKU MOCIEACTBUM NESATEILHOCTH;

- 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; MPUPOAHON CpelE;

€HHUIO, - IUJIAaHUPOBAaHUE U OCYIIECTBICHHE ICHCTBHI B | - yMeTh COOIOJATh MPaBHJIa SKOJIOTHUYECKH 11eJIeCO00pa3HOro MOBEACHUS B
MIPUMEHSTH 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 AKTUBHOE HEMPUATHE JACHUCTBUM, MPUHOCAIIMX | )KUBBIE OPraHU3MbI ONPEIECIEHHBIX BEUIECTB, IMOHUMAsi CMBICH MOKa3aTems
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;

Ype3BbIYANHBIX | - OBJIa/IcHUE HABBIKAMHU y4eOHO-UCCIIEJ0BATENBCKOM,

CUTYyaLIUAX MPOEKTHOM U COLUAIIBHON JI€ATEIIbHOCTH;

[IK 1.2. IIpakTuyeckuii onwIT: [log6bop o6opynoBanus, — 3HaTh (PU3UYECKHE U XUMUYECKHE CBOMCTBA TOPIOYUX M CMa30YHBIX
OcCymIecTBISATh | MHCTPYMEHTOB U PACXOHBIX MaTE€pPUAJIOB. MaTepHaJIOB.

TEXHUYECKOE

o0cy>)KHBaHUE

ABTOMOOMIIbHBI

X IBUTATEIIeH

COTIJIACHO

TEXHOJOTHYECK

oi

JIOKYMEHTAIWH.
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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 1M CIIATIJIMHbI 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
Cpoxk ocBOeHHsI IPOTrPaMMBbI 1roxa

11




2.2. TemaTuyecKMi IJIAH M COAEPKAHUE U CIUTTHHBI

Ne O0be | Popmupyembl
HanmenoBanmue Conep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHATILHO-0PMEHTHPOBAHHOE), iy e
pa3aesioB U TeM JIa0OpaToOpHbIe M NPAKTHYECKHUE 3aHATHS, PUKJIAIHON MOAY/Ib
4acoB | KOMIETEHINH

Pasznes 1. OcHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. OcHoOBHOE coep:KaHue 4 OK 01
CrtpoeHnue aToMOB
XHMHUIECKIX Teoperuueckoe o0yueHue
3JIEMEHTOB H y -
npupoa CoBpeMeHHasi MojAe/b CTPOeHMsI aTOMa. CUMBOJIMYECKUN SA3BIK XUMUU. XHUMHYECKHUI 3IIEMEHT.
XAMAIECKOM CBAZH OnexktpoHHas KoHpuUrypanus aroma. Kiaccudukanus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-3J€MeHTHI).

Banentnbie  snexkTpoHbl.  BaneHTHOCTb.  DNEKTpOHHass  HpUPOJAa  XMMHUYECKOM  CBS3H. 2

DNeKTpOOTPULIATETLHOCTh. Buabsl XuUMUYeCKOW CBsi3M (KOBaJIGHTHAs, HWOHHAs, MeETaJUTM4YecKas,

BOJIOPO/IHAS) M CIIOCOOBI €e 00pa30BaHUs

IlpakTH4yeckue 3aHATUSA

I13 1 — Pemnenue 3aqaHuii HA MCNOJIbL30BAHME XUMHYECKOH CHMMBOJIMKHM Y HAa3BaHWI COEIUHEHUN

[0 HOMEHKJIaType MEKIYHApOJHOTO COH3a TEOPETUYECKON M MPUKIATHON XMMHH U TPUBUAIBHBIX

Ha3BaHUU IS COCTABJICHUS XUMUYECKUX (POPMYJI IBYXaTOMHBIX COEAMHEHUHN (OKCHIOB, CyIb(HIOB,

TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUECKUX COEAMHEHUHN OTJIEIbHBIX KJIaCCOB. 2

[TpakTrueckue 3a1aHust HA YCTAHOBIICHUE CBSI3M MEXKIY CTPOCHHUEM aTOMOB XMUMUUYECKHUX JIEMEHTOB U

MEPUOIUYECKUM M3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAMHEHUN B COOTBETCTBUH C

nojoxxeHueM lleprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoBHOE cogepkaHHe 2 OK 01
[Tepuoanueckuit OK 02
3aKOH M TabIuIa [MpakTu4yeckue 3aHATHA
H.HN. Menneneepa -

113 2 — Ilepuoanueckas cucrema xumuieckux 3jeMeHToB .M. MenneneeBa. uznueckuii CMbICI

[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX

3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C TTOJIOKEHUEM 2

XUMHUYECKOro 3emeHTa B [lepronnueckoii cucreMe. MupoBo33peHUYECKOe U HAyYHOE 3HAUECHUE
[Tepuonnueckoro 3akona JI.1. Menneneesa. [Iporuosst JI.11. MenneneeBa. OTKpbITHE HOBBIX
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XAMUYECKHX DJIEMEHTOB.

Perrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
27eMEHTOB «MeTauTM4ecKre / HeMeTaUIMYeCKUE CBOMCTBA, SJIEKTPOOTPHUIIATEIIBHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B MIEPUOIUUECKOIN CUCTEME
xuMu4deckux sjementoB .M. MenaeneeBay

Pa3znes 2. XumMuvecKkue peakuuu

10

Tema 2.1. Tumnst OcHoBHOE coep:kaHue

XUMHYECKHX
peakuuii Teopernueckoe o0yueHune

Kaaccudukanus u THIbLI XMMHYECKHX PeaKUMii ¢ yYaCTHEM HEOPraHMYECKHUX BEIIECTB.
Cocrapnenue ypaBHEHUHN peakuid COSAMHEHUS, Pa3JIOKEHUs, 3aMEILICHUsI, 0OMEHa, B T.4. peaKIui
TOpPEHHUs], OKUCIICHUSI-BOCCTAHOBIICHUSI.

ypaBHGHI/Iﬂ OKHUCIIEHHI-BOcCTaHOBIIEHUS. CTeneHb OKuciaeHusa. OKHUCIUTENb U BOCCTAHOBUTEIID.
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINI METOI0M 3JIEKTPOHHOTO
Oamanca. OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIIUU B TIPUPO/IE, IIPOU3BOICTBEHHBIX MPOIECCaX U
KHU3HEEATSIIbHOCTH OPraHN3MOB

IIpakTHYecKkue 3aHATHA

13 3 — KosmmyecTBeHHbIE OTHOIIEHNS] B XUMHHU. OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI B XUMHH H
pacyeTsl 0 ypaBHEHUSAM XUMHUYECKUX peakiuidi. MoJib Kak eJMHULIA KOJMYeCTBa BeulecTBa. MouspHast
Macca. 3aKOHBI COXPAaHEHUS MacChl M DHEPruM. 3akoH ABoOraapo. MOoIspHBIT 00beM Ta30B.
OTHOcHTENbHAS MIJIOTHOCTh Ta30B. PacueTsl M0 ypaBHEHUSAM XMMHUYECKHX PEAKLUN C UCIOIb30BAHUEM
Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) ra30B, KOJNYECTBA BEIECTBA

OK 01

Tema 2.2. OcHoBHOE coep:KaHue

DNEKTPOIUTHYECKAS
JUCCOIAIINAS U Teoperuueckoe o0yueHue

MOHHBINA 00OMeEH
Teopust 3j1eKTpOIMTHYECKON Auccouuanuu. VoHBL. ONEKTPOIUTHI, HEMIEKTPOIUTHL. Peakuuu

noHHOTO oOMeHa. CocTaBleHHE pEaKIUii MOHHOTO OOMEHa IYTEM COCTABIIEHUS WX TMOJNHBIX H
COKpalI€HHBIX MOHHBIX ypaBHeHHfI. KucnotHo-ocHOBHEBIE pCaKkuu. 3aHaHI/I$I Ha COCTaBJICHHEC UOHHBIX
peakuui

OK 01
OK 04
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JlaGopaTopHble 3aHATHSA

113 4 — Tunbl XUMUYECKUX peakuuid

HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY UCXOHBIX U 00Pa3yIONMIMXCs BEIIECTB) U IPU3HAKOB
XUMHYECKHUX peaknuid. [IpoBeneHue peakiinii HOHHOTO OOMEHa, OTpe/IeIIeHNE CPeIbl BOIHBIX
pacTBOPOB. 3aJlaHKsl Ha COCTABJICHUE HOHHBIX PEaKIINi

KP 1 CTpoenue BeniecTBa H XUHMHYECKHE PeaKIIHU

Pa3nen 3. Ctpoenne

M CBOMCTBA HECOPraHNvIeCKUX BeIIECTB

16

Tema 3.1.

OcHoOBHOE co/lep:KaHue

Kinaccudukanms,
HOMEHKJIATypa

TeopeaneCKoe oﬁyqe}me

CTpOCHHE
HEOPraHMYECKUX
BEILIECTB

IIpeamer Heopranmyeckoii xumuu. Kinaccudukanus Heopranudeckux seuiects. [Ipocteie u
CclI0KHbIE BellecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUABI, THAPOKCU/IbI, KUCIOTHI, COJIN).
B3aumocBsI3p HEOPraHUYECKUX BEIECTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucrainnueckue u
amop@dHbIe BeniecTBa. TUIBI KPUCTANIMYECKUX PEIIETOK (aTOMHAsA, MOJIEKYJIsIpHasi, HOHHA,
MeTaJlJIn4ecKasi). 3aBUCUMOCTh (PU3MYECKUX CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMUECKON PELIeTKH.
3aBUCUMOCTb XMMHUYECKOM aKTUBHOCTH BEIIECTB OT BH/1a XMMHUYECKOM CBSI3U U THUIIA KPUCTAIUITMYECKOMN
pemierku. [IpuunHbl MHOrOOOpa3us BEIIECTB

IIpakTHYecKkue 3aHATHA

I13 S — HomeHKJIaTypa HEOPraHUYECKHUX BelleCTB: HA3BaHUE BEIIECTBA UCXOJIS U3 UX XUMUYECKOM
(bopMyJIbI MITH COCTABICHHE XMMUYECKOH (POPMYIIbI UCXOsl U3 HA3BaHUS BEIECTBA MO
mexayHapoanoi (MIOITAK) unu TpuBuaibHON HOMEHKIIATYpeE.

Pemenne npakTudeckux 3aJaHUi MO KiIAacCU(pHUKAIMM, HOMEHKJIAType U XUMHYECKHM (GopMysaM
HEOPraHMYECKHUX BEIECTB Pa3IMYHbIX KJIaccoB (yrapHbIid ras, YIJIEKHCIbIM Ta3, aMMHUak, ramieHas
U3BECTh, HEralleHass W3BeCTb, MHUTHhEBas COJAa W JAPYrHX): Ha3blBaTh U COCTABIATH (HOPMYJIbI
XUMHUYECKUX BEIIECTB, ONPEAEIATh NPUHAIEKHOCTD K KJIACCy.

HcTounnku xuMudeckoi nudopMmaru (cpeacTB MaccoBoi HHPpOpManuu, ceTb IHTepHET u Apyrue).
[Touck nHpopManuu 1Mo Ha3BaHUAM, HACHTU(UKATOPaM, CTPYKTYPHBIM (popmyriam

OK 01
OK 02
IIK 1.2

Tema 3.2. dusuko-

OcHoBHOe coaepkaHue

OK 01
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XHUMHUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIICCTB

Teopernueckoe o0yueHue

Metamuabl. O0nme pu3nueckrue U XUMUYECKUE CBOMCTBAa MeTauioB. CriocoObl MOTy4eHHs. 3HaUYeHUE
METaJUIOB U HEMETAJIOB B MPHUPOJIE M KU3HEACITEIIbHOCTU 4eJOBEeKa W opranu3MoB. Kopposwus
METAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3UHU

Hemeramnpl. OOmue ¢Qu3myeckne W XUMHUYECKHE CBOMCTBA HEMETAJIOB. THUNHYHBIC CBOMCTBA
HemerauioB [V— VII rpynn. Krnaccudukamus W HOMEHKIATypa COCIUHEHUNW HEMETaslIoB.
KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B TIPUPOJIC

XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNMYCCKUX BCUICCTB (OKCI/IHOB, THAPOKCHU OB,
KHCJIOT, coJiell u ,Z[p) 3aKOHOMCpHOCTI/I B U3MEHEHUU CBONCTB IMPOCTBIX BCHICCTB, BOAOPOAHBIX
COGI[I/IHGHI/If/'I, BBICHIMX OKCHUAOB U THAPOKCHUIOB

IlpakTH4yecKkue 3aHATUA

I3 6 — CocraBieHue ypaBHeHMH XHMHYECKHX PeaAKIUNl C Y4aCTUEM IMPOCTBHIX U CIOKHBIX
HEOPTaHMYECKUX BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHUIOB METAJJIOB, HEMETAIIIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPraHMYECKHX KHCIIOT, OCHOBAaHMM U aM(OTEpHBIX THUAPOKCUIOB; HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOUIUX UX CBOMCTBA.

Pelrenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKHUX 3aJJaHUl Ha CBOMCTBA, COCTaB, MOJYYECHHE U
0e30macHOe HCTOJB30BAHNE BAXKHEHIIMX HEOPTaHWYECKUX BEHIECTB B OBITY W MPAKTUUYECKON
NEeSATEIbHOCTH YETIOBEKA

OK 02
IIK 1.2

Tema 3.3.
Wnentuduxanms
HEOPTaHUYECKUX
BEILIECTB

OcHoBHOE CoACPKAHUEC

JlaGopaTopHble 3aHATHUS

13 7 — UnenTndukanus HeOpraHuYeCKux BellecTB

Pemienne skcriepuMeHTanbHBIX 3a1a4 MO0 XMUMHUYECKMM CBOWCTBAM METAIJIOB U HEMETAIJIOB, IO
pacro3HaBaHUIO U MOJYYEHUIO COEMHEHUN METAJVIOB M HEMETAJIJIOB.

WNnentudukanus HEOPraHMUECKUX BEIIECTB C HCIONB30BAaHUEM HX (PU3UKO-XUMHUYECKUX CBOWCTB,
XapaKTEePHBIX KAYECTBEHHBIX peaknuil. KauecTBeHHBbIE peaknuu Ha cyibdaT-, KapOoHAT- U XJIOPHU/I-
aHWOHBI, Ha KATHOH aMMOHHUS

KP 2 CBoiicTBa HeOPraHu4eCKnx BelecTB

OK 01
OK 02
OK 04
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Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BelleCTB

24

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKHUX
BEIIIECTB

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me

IIpeamer oprannyeckoit xuMuu. IlosBieHue u pa3BuTHE OPraHUYECKON XUMHUM KaK HayKd. MecTo u
3HAYEHUE OPTaHNYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XUMHYECKOE CTPOCHHE KAK IOPSAOK COCAMHEHUS aTOMOB B MOJIEKYJIE COITIACHO MX BaJICHTHOCTH.
OCHOBHBIE ITOJIOKEHHS TEOPUU XUMUYECKOTO CTPOEHUSI OpraHndeckux coegquHenuii A.M. byrtneposa.
VYriepoaHblid CKEJIET OPraHWYECKON MOJEKYJbl. 3aBUCHUMOCTb CBONCTB BEHIECTB OT XUMHUYECKOIO
CTpOEHMS MOJIEKYJI. MI30Mepus U U30MepHI.

[lonsatne o QyakuuoHanpHOM rpymme. Pagukan. [lpuHmMNbel kiaccuUKaMUd —OpPraHUYECKHX
coequHEHU. MexnyHaponHas HOMEHKJIATypa W IPHUHLUIBI HOMEHKJIATYpbl OPraHU4eCKUX
coequnenuii. [lonsatne 00 a3zoTcoAep)KalIMX COEAWHEHHSX, OMOJOTHMYECKH AKTHBHBIX BEIIECTBAaX
(yrneBojax, »xupax, Oenkax M Jp.), BBICOKOMOJEKYJISIPHBIX COEIUHEHUSX (MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE 3BEHO)

IlpakTH4yeckue 3aHATUSA

I3 8 — HomeHkiaaTrypa oOpraHM4ecKHX COeIMHEHUH OTAEIbHBIX KJIacCOB (HACHIIICHHBIE,
HEHACHIIICHHBIE W apOMaTHYeCKHUe YIIEBOMOPOABI, CHHPTHL, (EHONBbI, ambIeTUIbl, KETOHBHI,
KapOOHOBBIE KHCIOTHI U fAp.) CocTaBieHUE TMOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (Qopmyi
OpraHUYECKUX BEHIECTB OTAENbHBIX KJIACCOB, HCIOIb3YyS HMX Ha3BaHUS IO CUCTEMAaTHYECKOM U
TPUBHAILHOW HOMEHKJIAType (ITWICH, alleTWIeH, TJIulepuH, (eHois, Qopmanbaerus, yKCycHas
KHCIIOTa, THIMH). Pacdersl mpocreiimieid ¢GopMynbl OpPraHMYECKON MOIEKYNbl, HWCXOIS U3
3JIeMEHTHOTO cocTaBa (B %)

OK 01
IIK 1.2

Tema 4.2. CBolicTBa
OpPTaHHYECKUX
COCTUHEHUN

OcHoBHOE CoACPKAHUEC

12

Teoperuyeckoe o0yueHue

DOu3NKO-XUMHYECKHE CBOMCTBA OPraHMYECKHX COEIMHEHUN OTIENbHBIX KJIaccOB (OCOOEHHOCTH
KJaccu(UKalMU M HOMEHKIATypbl BHYTPU KJlacca; TOMOJIOTHUECKHH psaa u obmas Qopmyna;
n3oMepust; pU3nvYecKre CBOMCTBA; XMMUUYECKHE CBOMCTBA; CITOCOOBI MOJTyUEHNUS):

OK 01
OK 02
OK 04
IIK 4.4
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IIpenenbHble, HenpeeabHbIe YIJI€BOI0POAbI

— TIpeleNbHbIE YIIIEBOAOPO/IbI (aJKaHbl U IUKIIOANKaHbI). ['OpeHne MeraHa Kak OJWH W3 OCHOBHBIX
HMCTOYHUKOB TeIlIa B IPOMBIIUIEHHOCTH U ObITYy. CBOWCTBA MPUPOIHBIX YIIEBOIOPOAOB, HAXOXKICHHUE
B IIPUPO/JIC U TPUMEHEHUE AJIKAHOB;

— HempenesbHble (aJIKEHBbI, aJKUHBI U alKaJueHbl) U apoOMaTHYECKHE YIJIEeBOAOPOIbl. [opeHue
aleTUJIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO TIJIaMEHU JJII CBApKHU U PE3KU METAJIOB

Kuciopoaconep:xamue coequHeHusi (CUpThl W (PEHOJBI, KapOOHOBBIE KHUCIOTBI H AQUPHI,
QJIBJICTHIBI ¥ KETOHBI, KUPBI, yIIIeBobl). [IpakTHueckoe NMpUMEHEHUE ITHICHTIUKOJS, TIIHUIECPHHA,
¢denona. [Ipumenenue Gopmanpaerua, aleTaabIeruaa, yKCyCHOM KUCIOThl. MblUIa Kak COJIM BBICIIUX
KapOOHOBBIX KHCJIOT. MOoIIIME CBOWCTBA MbLia

A3oTcoaep:kamye coelMHeHMs (aMMHBI W aMUHOKHUCIIOTHI, Oeyiku). BbicokoMouekymsipHbIe
COEZIMHEHUS (CHUHTETUYECKHE U OMOJIOrMYeCKH-aKTHBHbIE). MOHOMED, NOIMMED, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anys STHIIEHA KaK OCHOBHOE HAIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'eHeTHueckas CBsI3b MEXKAY KJIaCCaMU OPraHUYECKUX COeIMHEHUN

HpaRanecmle 3aHATHUSA

I13 9 — CBoiicTBa OpraHu4ecKUX cCOeIMHEHUI OTJEIbHBIX KJIACCOB (TPUBUAIBHAS U MEXKAYHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI MTOJIY4Y€HHUs): MIpe/iebHbIe (ANKaHbl U LIMKJIOAIKAaHbI),
Hemnpe/enbHbIe (AIKeHBI, AIKMHBI U aJIKaJHueHbl) U apOMaTHUYeCKHUEe YTIIEBOJAOPObI, CIUPTHI U (DEHOIIBI,
KapOOHOBBIE  KHUCJIOTBI M JQUPBL, aIbACTUIBI W  KETOHbI, AaMHHBl W  aMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs. 3aJaHus Ha COCTABJICHUE YPAaBHEHMM XUMHUYECKUX pEaKIUil ¢
y4acTHEM OPTraHUYECKUX BEIIECTB HA OCHOBAHUH MX COCTaBa U CTPOCHUS

I13 10 — CocraBiienne cxeM peakuuii (B TOM 4HCJe M0 MPEAIOKEHHBIM LIENOYKaM MpPEeBpalleHuit),
XapaKTEepU3YIOIIUX XUMUYECKHUE CBOMCTBA OPraHMYECKUX COECIUHEHHH OT/IEIbHBIX KJIACCOB, CIIOCOOBI
UX TOJIy4YeHHUs M Ha3BaHME OPraHWYECKUX COEAMHEHHUI MO TPUBHUAIBHOM MM MEXAyHapoIHOU
CHUCTEMAaTHYECKON HOMEHKJIIAType.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUN Ha CBOWCTBA OPraHUYECKUX
COEMHEHMH OTAEIBHBIX KJIaCCOB

JlaGoparopHas padora




113 11 — IIpeBpanienusi OpraHM4YecKMX BelIeCTB NMPU HATPEBAHUHU
[lonyyenue »oTuineHa W H3yYEHHUE €r0 CBOMCTB. MOJEIMPOBAHME MOJIEKYT W XHUMHYECKUX
MIpeBpalIeHUI Ha IpUMepe 3TaHa, STUJICHA, alleTHIIeHa U JIp.

Tema 4.3. OcHoBHOE coep:kaHue OK 01
Nnentudukanys OK 02
OPraHUYECKHX Teopernueckoe o0yuenue OK 04
BEIIECTB, UX IIK 1.2
3HAYCHHE U Buoopranuyeckue coeguHeHusi. IIpumeHenue u Ouosormyeckas posib yrieBoaoB. OKHCIEHHE
PUMEHEHHE B YIJIEBOJOB — HUCTOYHUK DJHEPIHMM JKUBBIX OpraHu3moB. OO0JacTH NPUMEHEHUS AMHUHOKHUCIOT.
GLITOROM U [TpeBpamenust OelKOB NHIIM B opraHusme. buonormdeckue ¢yHkuuu OenkoB. buonmormueckue
[IPOM3BO/ICTBEHHOI ¢GyHKIMY KUPOB. Pob OpraHnveckoil XuMuH B peIeHUH Mpo0IeM MHUIEBOi Oe30MaCHOCTH
JeSTEIbHOCTH . _

JHepreruyeckasi 6e3onacHocTh Posib OpraHNYEcKO XMMUU B PEIICHUH MPOOJIEM SHEPTeTUYECKOM
HenoBeKa 0€30I1aCHOCTH, B Pa3BUTHM MEIMLIMHBI, CO3/JaHUM HOBBIX MAaTE€pPHUalOB, HOBBIX MCTOYHHUKOB SHEPIUU

(ampTEpHATUBHbIE HUCTOYHUKU d3Hepruu). OmnacHOCTh BO3ACUCTBUS HA IKUBbIE OPraHU3MBbI

OpPraHUYECKUX BEIECTB OTAEIbHBIX KJIACCOB (YIJI€BOJOPO/bI, CIIUPTHI, (PEHOIIBI, XJIOPOPraHNYECKHUE

IIPOU3BOJHBIE, AJIBETUIBI U AP.), CMBICI IIOKa3aTells IPEeieIbHO JOIMYCTUMON KOHIIEHTPAluU

JlaGopaTopHble 3aHATUSA

113 12 - UpenTudukanus opraHnyecKnux coeMHEHN 0TAeIbHbBIX KJIAaCcCOB

WneHTtudukanuss OpraHMYecKUX COEAMHEHUH OTIENbHBIX KJIaccoB (Ha TNpuMepe albJerujoB,

KpaxMaja, YKCYCHOM KHCJIOTBI, OSJIKOB M T.II.) C UCIIOJIb30BaHUEM MX (DU3UKO-XUMUYECKUX CBOMCTB H

XapaKTepHBIX KadeCTBEHHBIX peakiuil. JleHarypanus Oenka nmpu HarpeBaHuM. L[BeTHBIE peakuuu

0enkoB. BO3HHMKHOBEHHE AaHAIUTUYECKOTO CHUTHala C TOYKHM 3PEHMS] XMMHUYECKUX IPOILIECCOB MpPH

NPOTEKaHUM  KAaueCTBEHHOM  peakluH, MO3BOJIOMEH  MASHTUQUUUPOBATH  IMPeJI0KEHHBIE

OpraHUYEeCKHUE BEIIEeCTBA

KP 3 — CrpykTypa 1 cBOMCTBa OPraHMYECKUX BEILIECTB
Pazneu S.
Kunernyeckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX pPeaKIui
CkopocTh OcHoBHOE coep:kaHue OK 01
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XUMHUYCCKUX

Teopernueckoe o0yueHue

peaKLHii.
XUMHYECKOE
paBHOBecHE

CkopocTh peakumu, €€ 3aBUCHMOCTb OT Pa3iIHYHBIX (PAKTOPOB: MPHPOIBI PEarupyrolIMX BEIIECTB,
KOHIIEHTPALUU PEArupyroluX BEIIECTB, TEMIEPaTypbl M IUIOIAAM PEaKLIHUOHHOW IOBEPXHOCTH.
TernnoBbie 3G HEKTH XUMUYECKUX PEaKIHid. DK30- U SHAOTEPMHUYECKHUE, PEAKLIUH.

OOpartuMocth peakiuil. XUMHUYECKOE PaBHOBECHUE W €ro CMEUIEHHWE IOJ ACUCTBUEM DPAa3IUYHBIX
(dakTOpoB (KOHIIGHTpALlMsi PEareHTOB WJIM TMPOJYKTOB pEaKLWHW, AaBICHHE, TEeMIIeparypa) s
CO3JIaHMsI ONTUMANIBHBIX YCJIOBUI NMpoTeKaHus XxumMuueckux npoueccos. [Tpunuun Jle Ilarense

OK 02
IIK 1.2

I[pakTuyeckue 3aHATHSA

I3 13 — Pemenue NMpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUIl Ha aHaIW3 (aAKTOPOB, BIMSIOIMIUX Ha
U3MEHEHHE CKOPOCTH XMMHYECKOM peakiuH, B T.4. C IHO3MLUH SKOJIOTMYECKH Ie1eco00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOH JEATENBHOCTH B LIEJISAX COXPAHEHMsI CBOETO 3/10pOBbs U OKpYXKarolleH
IIPUPOJHOM Cpenpbl.

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHMM Ha IpuMeHeHue npuHuuna Jle-Illarense s
HaXOXKJCHHUs HAlpaBICHUS CMEIICHUS PAaBHOBECUS XHUMHUYECKOM peakuuu M aHaiu3 (aKkTopoB,
BJIUSIIOLIUX HA CMEILEHUE XUMUYECKOTO PaBHOBECHS

OK 01
OK 02
IIK 1.2

Pa3nen 6. PacTtBopsl

Tema 6.1.

OcHoBHOE cogepkaHue

TlonsaTtue o
pacTBopax

TeopeaneCKoe oﬁyqeﬂue

PacTBopenue kak pusnko-xumMuueckmii nmpouecc. PactBopsl. CriocoObI MPUTrOTOBIEHHUS! PACTBOPOB.
PactBopumocTh. MaccoBass [on  pacTBopeHHOro BemiecTBa. CMbICH TOKa3aTess MpPeAesbHO
JOMYCTUMON KOHLIEHTPALIMH U €0 UCIOIb30BAHUE B OLIEHKE IKOJIOTHYECKOI 0€301MacHOCTH.

[IpaBmiia 3KOJOTHYECKH 1€1€CO00PAa3HOr0 MOBENEHUS B OBITY M TPYAOBOM NEATENBHOCTH B LIEJSAX
COXPAHEHHUSI CBOETO 3/I0POBBS M OKPY)KAIOIIEH MPUPOJHON CPE/bl; ONAaCHOCTH BO3JECHCTBYS Ha JKUBBIE
OpraHMU3MbI OMPE/ICIIEHHBIX BEIIECTB.

Pemienue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JJaHUN HAa PACTBOPHI, UCIOIb3yEeMbIe B OBITOBOM
Y IPOM3BOJICTBEHHOM JI€ATEIbHOCTH YEJIOBEeKa

OK 01
OK 02
OK 07
IIK 1.2

Tema 6.2.

OcHoBHOE coaepxaHue

OK 01

19




HUccnenosanue

JlabopaTopHble 3aHATHS OK 02
CBOMCTB PacTBOpPOB OK 04
113 14 — IIpuroroB.JieHHe pacTBOPOB IIK 1.2
[IpuroroBnenne  pacTBOpPOB  3amaHHOM  (MaccoBo, %)  KOHIEHTpanmuu (C  MPaKTHKO- )
OpPUEHTUPOBAHHBIMU BOIIPOCAMH ) U OTNIPEACIICHUE CPEbl BOJHBIX PACTBOPOB.
Pemrenue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB
IIpodeccuoHaTLHO-0PUEHTHPOBAHHOE CO/Iep:KaHMe (COep:KaHNe MPUKJIIATHOTO MOTYJIs1)
Pazzen 7. XuMus B ObITY U IIPOU3BOACTBEHHON 1eATEILHOCTH YeJ0BeKa 6 OK 01
OK 02
XuMmus B ObITY U OcHoOBHOE coepKaHue 6 OK 04
IIPOU3BOJCTBEHHOMN OK 07
ACSTEIILHOCTH Teopernyeckoe o0yueHune IIK 1.2
yeJIoBeKa
34. Hogeiimme pocTuskeHusi XMMHUYECKOM HAYKM M XUMHUYECKOM TexHosnoruu. Ponp Xxumuu B
00eCreueHNH YKOJIOTHYECKOM, YHEPreTHYeCKOH M IMHIEBOW OS30MacHOCTH, Pa3BUTUU MEIUIIUHBI. ’
[IpaBuna mowcka M aHamU3a XUMHYECKONH HHGOpMAIMU M3 PA3NUYHBIX HCTOYHHKOB (HaydHas U
yueOHO-Hay4YHas JIMTepaTypa, CPEeICTBA MACCOBOM MH(popMaIuu, cetb HTepHET)
[Mpakruyeckue 3aHATHA
35. I3 15 — Pemenne keiicoB Ilonck u aHamu3 KEHCOB O MPUMEHEHMM XUMHUYECKHX BEIIECTB U
TEXHOJOTUI ¢ yderoM Oynymeld mpodecCHOHaIbHOW MNEATeIbHOCTH 10 TeMaM: BaKHEWIIue
CTPOUTEIILHBIC MaTepHalIbl, KOHCTPYKIIMOHHBIC MAaTEPHAIbl, KPACKH, CTEKIIO, KepaMHUKa, MaTEPHAIIBI 2
JUIS DIIEKTPOHHUKH, HAHOMAaTepHalbl, TEKCTHJIbHBIE BOJOKHA, NCTOYHHKU SHEPTUH, OpPraHUYEeCKHE U
MUHEPAILHBIC YI00pEHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSL.
36.  |IIpomekyTo4HAsI aTTECTAIMS 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.

O6opynoBanne y4yeOHOro KkabOuHera (HArJSAHbIE 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
o0pa3oBaTelIbHbIE 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, JTyMbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KaleJbHBIX peakini, GuibTpoBasibHas Oymara, IpOMBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKU, (OHAPUKK, HAOOpP PEAKTHUBOB,
CTEKJIIHHBIE TMaJIOYKH, INTATUBBI i MPOOMPOK; MEPHBIC IUIUHAPHI, 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, MPUOOp AJIsI TOJYyYeHUs] Ta3oB (WM MPOOUpPKa C ra300TBOJHON TPYyOKOM),
JiepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCIbHBIC MBI,
CEeKyHJIOMEDHI (TaiiMepbl), MepHbIe Tpooupku (Ha 10—20 M) u MepHbIe KOIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHBIE MAJIOYKU; KOHUYECKUE
K0J10b!1 15t TUuTpoBanus (50 u 100 mut); MHIUKATOPHBIE TIOJIOCKU JIJIsl onpenenenust pH
U CTaHJapTHAs WHJIUKATOpPHAS IIKaJia; YHUBEPCAIbHBIM MHAUKATOP; MUneTku Ha 1, 10,
50 M (umu posatopel Ha 1, 5 u 10 mi1), OOpeTKH AJisi TUTPOBAHMS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M, mabGopaTopHble W/WAM aHalUWTUYECKUE Bechl, pH-meTpsl,
CYHMIUIBHBIN mKad, U ap. TJabopaTopHOe 000pyI0BaHNE.

3.2. HadopmanuoHHoe obecniedeHne peau3auu NporpaMmmMbl

1. DnexTpoHHbIE OOpa3oBaTenbHble U 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 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
c000M KOMIUJIEKC YYEOHBIX MEPOIPHUATHI, COTIIaCOBAHHBIX C pe3yJibTaTaMu O0YyUYEHUSI
u chopmynupoBanHbix ¢ ydetom @DPI'OC COO (mpeameTHble pe3yabTaThl IO

mucuumunae) u 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. 3agauM Ha COCTaBIICHUE
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
TPUBUAIIbHBIX 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 MOJIOKEHUEM 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 llepuonnueckoit
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEepU3alUI0 XUMHYECKUX
9JIEMEHTOB: «MeTtainyeckue /
HEMETAININYECKUE CBOICTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJCTBO K AJIEKTPOHY
XHUMHUYECKHUX DJIECMCHTOB B
COOTBETCTBHE C MX AJICKTPOHHBIM
CTPOCHUEM U TIOJI0KEHUEM 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 METOIa
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 OIHO M3 BEIIECTB 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
IIK 1.2

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
IIK 1.2

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 1.2 |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
K 1.2 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
[IK 1.2 |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
I[IK 1.2 |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 1.2 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”
1IK 1.2 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 1.2 no3unuii skosnornueckor | 1. Ilorennenue knumara u

0€30I1aCHOCTH

BBICBOOOYKICHHE T'a30BbIX
THJIPaTOB CO JIHA OKEaHa.

2. bynymue marepuainsl JUIs aBua,
MAIIUHO- ¥ TPHOOPOCTPOCHHUS.

3. HoBble MaTepuansl 1iist
COJTHEUHBIX OaTapeil.

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

0.12 XUMUA

CrnenuaabHoctb 23.02.07. Texuuueckoe 00CITy>KMBaHUE U PEMOHT JIBUTATEJICH, CHCTEM U arperatoB

aBTOMOOMIIEH
Kypc 1 kypc rpynnsr 11TO, 12TO

®dopma 00ydeHHUS: OUHAsS

2023 r
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Pabouas mporpamMma y4eOHOM TUCITUTIITUHBI « XUMHS» pa3padoTaHa Ha OCHOBE:

— TpuMepHOW paboueil mporpaMmbl 00IIE00pA30BATENBHON AUCHUILIUHBL «DPU3UKa» I
npodeccuoHaIbHBIX 00pa30BaTENbHBIX OpraHU3alui, yTBEp)KICHHON Ha 3acenaHuu CoBera 1O
OLIEHKE COJepXKaHUs M KauyecTBa IPHUMEPHBIX padouux MporpamMm o001e00pa30BaTEIbHOIO U
COIMATIbHO-TYMaHUTAPHOTO LUKJIOB CPEJHEr0 MPO(ecCHOHANBHOrO oOpa3oBaHus, mpoTokos Ne 14

ot «30» nostopst 2022 r. (MPI10),

— ¢ereparbHOTO TOCYAaPCTBEHHOTO CTAaHIAPTa CPEAHETO MPOPECCUOHATHLHOTO 00pa30BaHMUS IS
YITIC 23.00.00 u npoduns mpodeccHoHATLHOTO 00pa30BaHUS CIEIUAIBHOCTEH MO Tporpamme
MOJITOTOBKH CICIIMAIUCTOB CPEIHETO 3BeHa cpeanero npodeccnonamsHoro odpaszosanus (IIIICC3

CII0),

— ¢ ydyeroM Paboueii mporpammbl BocmuTaHus To crnenumanbHocTH 23.02.07. TexHHMueckoe

00CITy’)kKMBaHHE U PEMOHT JIBUTATEJICH, CHCTEM M arperaTroB aBTOMOOMIICH
Opranmzanus paspadoruuk: [AIIOY CO «KpacHoypuMcKHii arpapHbIA KOJUIEDHK»

Pazpaborunk: Kopenanosa H.B. — npenonaBarens
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Wrorosas arrectanus mpoBoauTcs B hopme auddhepeHIIMpOBaHHOTO TECTUPOBAHUS
1. PaGoTta mpoBOAUTCS U TIPOBEPSIETCS MIPEmoaBaTesieM
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
CTyJEeHTa (KH) IPYIIIIbI
@O B poaAUTEIIBHOM Ma/1eXKe MOTHOCTHIO

No BapuanTa

3. Ha BbinosiHeHHe 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 YEPHOBHKOM.

ObopynoBaHue: KalbKyIsATOP, PyUKa.
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IIpumepHbI BAPUAHT 3aaHHI.

IIpuMepHBIH BApUAHT 3aJaHUMH.

Brok A. MHCTpyKIHS 110 BRIMOTHEHUIO 3a1anuii No 1-17: BeiOepure OyKBY, COOTBETCTBYIOIIYIO

IIPaBUJIbHOMY BapUaHTy OTBETA, U 3aIlIUIINUTEC €C.

Ne

3ananue (BOmpoc)

XUMHUYECKUN 3HAK HATPUSL:
a) N

0) K

B) Na

r) Ca

DnekTpoHHas GopMya aToma XJopa:
a) 1s22s22p5

0) 1522s22p6 3s23p5

B) 1s22s1

r) 1522522p6 352

Monexynspaas macca MgO paBHa:
a) 56r/mMoIb
0) 90 r/mMmomB
B) 40 r/MOTB
r) 32 r/™MoIb

[To HOMepy Teproaa MOKHO OTPEICITUTH:
a) YUCIIO HEUTPOHOB B siIpe

0) 3apsn siapa

B) YMCIIO 3JIEKTPOHOB B aTOME

T') YHCJI0 DIIEKTPOHHBIX YPOBHEH B aTOMe

Xumunueckas peakius, ypaBaenue kotopoit CuO+2HCI CuCl+H20+113,7 xJIx
SIBJISIETCSL:

a) HeoOpaTUMOH, IK30TEPMUUYECKO, 0OMEHa

0) HEOOPaTUMOH, SK30TePMUUYECKOU, COSTUHEHHUS

B) 00paTUMOM, SHIOTEPMHYICCKOM, 3aMeIIEHHUS

') 00paTHUMO, SHIOTEPMUUYECKOM, Pa3TI0KECHUS

IIpu noHMKEeHUM aBIeHUsl XUMHUYecKoe paBHOBecHe B ypaBHeHUHU 2CO(1)+0x(T)
2CO(I")+Q cmectures:

a) BJICBO

0) BIpaBo

B) HET PAaBUILHOTO OTBETA

') OCTAaHETCS HCM3MEHHBIM

B okucnutenbHO-BoccTaHOBUTENBHOM peakiinu, cxema kotopoit K+HCI=KCIl+H»
KO3 (HUIUEHT Tiepe]l BOCCTAHOBHUTENIEM PABEH:

a)l

0)3

B)2

r)4
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Koppo3sus xene3a cuibHee BCEro UIET, €CJIM €ro 00pa3iibl TOMECTUTH B:
a) BOJy, HACBIILIEHHYIO KHUCIIOPOJIOM U YTIIEKUCIIBIM ra30M OJJHOBPEMEHHO
0) IMCTUIUTMPOBAHHYIO BOTY

B) BOJY, HACBIIIEHHYIO KUCIOPOJIOM

T') BOJY, HACBIIIEHHYIO BOJIOPOJIOM

9. | U3 pactBopa conu FeCly, xene3o0 cnoco6eH BHITECHUTh METaJL:
a) MeJb
0)IHK
B)30JI0TO
r) cepedpo
10.| B npuBeneHHOM HMKE CXEME YPAaBHEHHM JIBYX ITOCIIENOBATEIBHBIX IPEBPAILCHUI
onpenenute BemecTtBa X U y: Zn X ZnCly Y Zn(OH):
a) HCl u H2O
0) Clo w HNO3
B) HCl u NaOH
r) ZnO u Cu(OH),
11.| ®ynkunoHanpHas rpynna CoupToB:
a) -C2Hs
0) -NH»
B) -COH
r)-OH
12.| Ykaxure nazBanue Bemectsa, ¢dopmyna koroporo H3;C — CH — CH — CHz — CH;3;
CHs CH3
a) 2,3 TUMeTUITNEeHTaH
0) 3,4 nuMeTHIIIeHTeH- |
B) 2,3 numMeTunoyTaH
r) 3,4 numMeTHoyTeH- 1
13. | JIunelinas reoMeTpusi MOJIEKYJIbI allETUIIEHAa 00YCIIOBIIEHA!
a) sp? — rudpuau3anKeil opouTaneii yriaepoaa
0) sp — rubpuauzaiueit opouTaneit yriepoa
B) sp> — rubpuaM3anueii opouTanel yriepoaa
I') MOHHBIM THUIIOM B3aUMOJEHCTBHSI MEXAY YTIIEPOJIOM U BOJOPOJIOM
14. | 'omosoramMu 1o OTHOIICHHUIO JIPYT K APYTY SIBJISIOTCS BEILECTBA:
a) CsH7; C4Ho; CsHiz
0) CH30OH; C3He; CsHs
B) CsHi2; C3Hs; C4Hio
r) CoHsOH; CH3COH; C4Hio
15. | Henb3s yTBEpkAaTh, YTO YKCyCHasi KUCJIOTA!
a) TUCCOLIMMPYET B BOJHOM PacTBOpE
0) pearupyer co Imea04amMu
B) U3MEHSET OKpPACKy JlaKMyca
T') pearupyer ¢ METaHOM
16. | JIro60# MHOTOATOMHBIHN CIIUPT MOKHO OIPEAEIUTH N0 PeaKluy B3aUMOJICHCTBUS C:

a) Cu(OH)2
0) AgNO3
B) Na

r) HC1
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1'7.| YcTaHOBUTE COOTHOIIEHUE MEXKAY IMEPEYHEM BEIIECTB U JUIMHOUW CBA3H B €TI0
MOJICKYJIE:
1) CH4 a) 0,14 HM
2) CoHs 0) 0,12 HM
3) CoH» B) 0,34 HM
4) Ce¢He r) 0,154HM
1) 0,092HM

biok b. WHcTpykuus 1o BbimosHeHuto 3agaHuil Ne 18-22: ompenenurte NponylieHHbIE B
IPEUIOKEHHUAX CI0BA U 3aIUIINTE UX; IOIYCTUMO 0003HAUEHHE BELIECTB IIPU TOMOIY XUMHUYECKUX

CUMBOJIOB (Wi hopmyi)

18. | ATOMBI B MOJIEKYJIaX COEIUHAIOTCS HE OECTIOPSIIOUHO, a B CTPOTO ONpeAesIeHHOM

IIOCICA0BATCIBHOCTHU COIJIaCHO HX...

19. | Xumuueckue peakiuu, MpoTeKaolue Ipy JaHHbIX YCIOBUSAX BO B3aUMHO

IIPOTHUBOIIOJOKHBIX HAIIPABJICHHAX HA3bIBAIOTCA. ..

20. | Makpomorekyia Kpaxmaia IpeacTaBiseT co00i MpUpOIHbIA TOTUMEDP, MOHOMEPAMU

KOTOPOro ABJIAAFOTCSA MOJICKYJIBI...

21. | Peakmus cpensl pacTBopa KapOOHATa HATPUS SABIISETCHL. ..

22. CHI/IpTBI, B COCTaB KOTOPBIX BXOIAT ABC U boiee FHﬂpOKCHHBHOﬁ TPYIIIl Ha3bIBACTCA. ..

WHcTpykuus o BeinosiHeHUIo 3a1anus Ne23: pemure 3a1auy, 3alHUIIATE PELICHUE U OTBET.

23. | Beruncinre MaccoByro 00 cepbl B okcuae SO2

Kpurepuu onennBanus paboThI:

Kaxxnpiit mpaBUIIbHBIN OTBET OIlEHUBAETCS B 1 Oai.

CraBurcs oreHka «5» - 85% - 100%, ecnu BeItosiHeHB! 19-23 3agaHui;
«4» - 65% - 84%, ecnu BBITIOJIHEHE! 14-18 3a7aHui;
«3» - 41% - 64%, ecnu BBITIOJIHEHEI 9-13 3a7aHNiT;

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