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1 MACHOPT PABOYEM IPOT'PAMMbBI YUEBHOI'O ITPEIMETA
YII. 07 XUMUA

1.1 Oo6aacTb npuMeHEeHUsI POrPaMMbl

Peanuzamus cpemnero obmero ob6pazoanus B mpeaemax OIl CIIO mo
MporpaMMe MOJATOTOBKH CHEIUAIMCTOB CPEJHET0 3BEHa IO CHEIUaJIbHOCTU
23.02.04 TexHuueckas SKCIUTyaTaluus MOJABbEMHO-TPAHCHOPTHBIX, CTPOUTEIBHBIX,
JIOPOKHBIX MAIIUH U 00opyaoBanus (1o orpacisiMm) B coorBeTcTBuu ¢ ®I'OC CITO
no cnemuanbHocTH  23.02.04  TexHuueckas  dKCIUIyaTalMs  IMOJbEMHO-
TPaAHCIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MALITUH U 000PYA0BaHUS (110 OTPACIISIM)
c yuetoMm TpeboBanuii PI'OC cpemnero obmiero oOpa3zoBaHusi, YTBEPKIECHHOTO
npukazoMm Munoopuayku Poccum ot 17.05.2012 1. Ne 413. ¢ uU3MEHEHUsIMH,
BHECEHHBIMU NPUKa30M MuHucTepcTBa npocseenus Poceuniickoin Penepanuu ot
12 aBrycta 2022 r. No732 u ot 27 nexabps 2023 r. Nel028, u denepanbHoit
o0pa3oBaTeIbLHON MPOrpaMMbl CPEIHETO0 OO0IIero oOpa3oBaHUs, YTBEPKIACHHOMN
npukazoM MuHuncrepcerBa npocsemenus Poceuiickonn @enepanun ot 18 mag 2023
r. Ne 371.

1.2 OOmas xapakrepucTuka yueOHOro npeamMera « XumMmus»
XHUMHUS — 3TO HayKa O BEUIECTBAX, UX COCTABE U CTPOCHHUM, CBOWCTBAX U

MPEBPAIICHUSIX, 3HAYCHUH XUMHUYECKHUX BEIEeCTB, MAaTEPHAIOB M IPOILIECCOB B
MPaKTUYECKON JeaTebHOCTH uenoBeka. ConepxaHue o011eo0pa3zoBaTebHON
y4eOHON JUCIUTUIMHBI «XHWMHs» HAMpaBJIeHO HA YCBOCHHE OOYJArOITUMUCS
OCHOBHBIX TTOHSTHH, 3aKOHOB U TEOPHI XUMUH; OBJIAJICHUE YMEHUSIMH HAOJIFOIaTh
XUMUYECKHUE SBJICHUS, TPOBOJIUTh XUMUYECKUN IKCTIEPUMEHT, TTPOU3BOAUTH Pac-
YeThl HA OCHOBE XUMUYECKHUX (POPMYJI BEIIECTB U yPABHEHUN XUMUYECKUX PEAKIIUN.
B mporecce u3ydeHHss XUMHH Yy OOYyYarolIuxcsl pa3BUBAIOTCS TO3HABATEIbHBIC
WHTEPECHl U MUHTEIUICKTyaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOATEILHOM
MPUOOPETEHUS 3HAHHUIA 110 XMMHUHU B COOTBETCTBUU C BO3HUKAIOITUMH KU3HCHHBIMU
npoOjeMaMu, BOCIUTHIBACTCS OEpeXKHOE OTHOIICHUS K MPHUPOJAC, MOHUMaHUE
3I0pOBOT0 00pa3a KU3HU, HEOOXOAUMOCTH NMPEAYNPEXKACHUS ABICHUM, HAHOCSIIIUX
BpeJ 3l0pPOBBI0 M OKpy:karomieil cperae. OHM OCBaWBAIOT MPUEMBI TPAMOTHOTO,
0€30MacHOr0 UCIOJIb30BAaHUSI XUMUYECKHUX BEIIECTB U MaTEPUAIOB, PUMEHIEMBIX
B OBITY, CEJILCKOM XO3SMCTBE M HA MMPOU3BOICTRE.

[Ipu cTpyKTypupOBaHUU CcOAEpKaHUsA O0O0IIeo0pa3oBaTEeILHON yUeOHOM
JTUCIUTUIMHBL IS TPO(ECCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpraHU3aIlNMA,
peanu3yroImx 00pa3oBaTebHYI0 MPOrpaMMy cpeaHero oOiiero oOpa3oBaHHs B
npeaenax ocBoenuss OIIOIT CIIO na 6a3ze ocHOBHOTO 001Iero oOpa3oBaHUS,
YUYHUTBIBAJIACH OOBEKTUBHAS PEaIbHOCTh — HEOOJIBIIION 00bEM YacoB, OTIMYIIEHHBIX
HAa W3yYCHHE XWMHUH W CTPEMJICHHEC MAaKCHUMaJIbHO COOTBETCTBOBATH UJCSIM
pa3BuBatomero ooOyudenus. [lodToMy TeopeTHdeckne BOMPOCHl MaKCHUMAaIbHO



CMEILIEHbl K Hauyaly U3y4YeHHUs TMpeAMeTa, C TeM, 4YTOOBl MOCIEAYIOIUN
dakTUyecKkuil Marepual paccMaTpUBajiCs Ha OCHOBE H3YyUYEHHBIX TEOpHUH.
Peanuzamus qe1yKTUBHOTO MOAX0/a K U3YYCHHUIO XUMHUU CTIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTHYECKUX OIepaluii MbIIUICHHS, KaK aHajJu3 M CUHTE3, 0000LIeHue U
KOHKPETHU3aLsl, CPABHEHHUE U aHAJIOTHUs, CUCTEMATU3alus U Kiaccudukanus u ap.
B mpodeccronanbHbIXx  00pa3oBaTENbHBIX ~ OpraHM3alMAX,  PEATU3YIOLINX
o0pa3oBaTeNpHyI0 MpPOTrpaMMy CpeIHero oOmero oOpa3oBaHMs B Ipejenax
ocBoerust OIIOIT CIIO Ha 6a3e OCHOBHOro 00IIEero 00pa30BaHUs, Y4EOHOTO
npeaMeTa « XUMHs U3ydaeTcs Kak y4eOHbIU MPEAMET, KOTOPBI OCHOBBIBAETCS HA
3HAHMSX OOYYAIOIIMXCS, TOJYYEHHBIX IpPU HW3YYEHUU (PU3HUKHU, Treorpadum,
MaTeMaTUKU B OCHOBHOM IIKOJIE.

BaxxHyto poib B OCBOEHUM COJEpPKAaHUSI IPOrpaMMBbl UTPAIOT COOCTBEHHbIE
HaOJI0IeHUsT 00yJaroMXcs 3a pa3HbIMU CUTHAJaMM IpolLecca U MpHOOpeTeHue
HaBbIKOB  BBIMIOJIHEHUSI  DKCIEPUMEHTa B  XHMHUYECKOM  000pYyJOBaHHOM
nabopaTopuu.

1.3 Henau n3yvyeHusi y4eOHOro npeamera « XuMus»
- dopmHpoBaHUE y OOYYaIOIIUXCS LETOCTHOTO MPEJCTABICHUS O MHUPE U POJIH

XUMHH B CO3[JaHUU COBPEMEHHON €CTECTBEHHO-HAY4YHOW KapTUHBI MUDA;

- YMEHHUSI OOBSCHATh OOBEKThl M MPOIECCHl OKpYXKaroulel aelCTBUTEIbHOCTH:
MIPUPOIHON, COUMUAIBHOW, KyJIbTYPHOW, TEXHUYECKOU CPEAbl, — HCIOIb3Ys IS
ATOr0 XUMHUYECKHE 3HAHUS;

- pa3BUTHE Yy OOy4YarOIIMXCAd YMEHHMM pa3nuyarh (akTbl U OLICHKH, CPaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C
OTIPEJICTICHHOW CHUCTEMON  IIeHHOCTeH, (opmynupoBaTh ¥  OOOCHOBBIBATH
COOCTBEHHYIO MO3HUIINIO;

- IpHoOpeTeHne 00yUYaIOUMMUCS OIBbITa Pa3HOOOPA3HOM EATEIbHOCTH, IO3HAHUS
Y CaMOTIO3HAHUS; KIIFOUEBbIX HABBIKOB, HMEIOLIUX YHUBEPCATIbHOE 3HAUCHHE JIJIS
Pa3IMYHBIX BUJOB JACSITEIIBHOCTU (HABBIKOB PEILICHUsI MPOOJIEeM, TIPUHSITHUS pellie-
HUH, TIOUCKA, aHaJIh3a U 00pabOTKU HH(pOpMAIIMU, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB U3MEPEHH, COTPYIHUYECTBA, 0€30MaCHOr0 0OpaIlEHUs C BEIIECTBAMHU B
MOBCEHEBHOM KU3HN).

1.4 Mecrto yueOHoro npeamera Xumus B ctpykrype IIICC3:
VY4eOHbIl peaMeT « XUMUSD SIBISETCS YICOHBIM MPEIMETOM 00s13aTeTbHOM

npeametrHoi obnactu  «EcrectBennbie Haykum»y @DI'OC  cpennero o0miero
oOpa3zoBaHus.

B yue6nOM miane IMTICC3 yueOHbIN npenMeT «XUMHUsS» BXOJIUT B COCTaB
00111e00pa30BaTEIIbHBIX YUCOHBIX.



[Ipu 5TOM H3ydeHue yueOHOoro npeamera XuMus peayCcMOTpeHo Ha 6a30BOM
YPOBHE U HANPABJIEHO Ha JOCTWKEHUE JIMYHOCTHBIX, METAlPEAMETHBIX U
IIPEIMETHBIX PE3YJIbTaTOB.



2 IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O
HPEIAMETA «XUMMUSA»

JIMYHOCTHBIE Pe3y/IbTAThl BKJIYAKT:

— 0CO3HaHUE 00YYaIIIMMUCA POCCUNUCKON IpaKJaHCKON UACHTUYHOCTH;

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEICIICHUIO;

- HaJIMYME MOTUBAIIMM K OOYYEHHUIO M JIMYHOCTHOMY pPa3BUTHIO (B peEl.
[Tpukaza Munnpocgenienus Poccuu ot 12.08.2022 N 732);

- LEJIEHAIIPABIICHHOE PAa3BUTHE BHYTPEHHEW MO3ULHH JIMYHOCTA HAa OCHOBE
JIyXOBHO-HPABCTBCHHBIX  IIEHHOCTEM  HapodoB  Poccuiickon  deneparmuu,
HUCTOPUYECKUX M HAIMOHAIBHO-KYJIBTYPHBIX TPaJULIUi, (OPMUPOBAHUE CHUCTEMbI
3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYIIIUOHHOTO
MHUPOBO33pPEHUS, MPABOCO3HAHUS, YKOJIOTHUECKOU KYIbTYPhI, CHOCOOHOCTU CTaBUTh
1[EJIM U CTPOUTH KU3HEHHBIE TUIAHbI,

- YyBCTBO TOPJAOCTH U YBaXKEHUS K UICTOPUM U IOCTUKEHHUSM OTE€YECTBEHHOM
XUMHUYECKON HayKW; XMMHUUYECKH TPAMOTHOE IMOBEICHHE B MPOQeCcCHOHATBHON
JEATCIBHOCTH W B OBITY MpH OOpallleHUM C XUMHUYECKMMH BEIIECTBAMH,
MaTepuagaM U IpoleccaMu;

— TOTOBHOCTH K MPOJIOJDKEHUI0 00pa30BaHUs U MOBBIIICHUS KBaTU(DUKAIIUH
B M30paHHOM NpOo(decCHOHATBLHON NESITEIbHOCTH U 00BbEKTUBHOE OCO3HAHME POJIU
XUMHUYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHUE UCIOJIb30BaTh JTOCTUKEHUSI COBPEMEHHON XMMHUUYECKON HAYKU H
XUMUYECKUX TEXHOJOTUN JJIS TOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuOHaTbHOM NeATeTbHOCTH.

MeranpeaMeTHbie pe3yJbTaThl BKJIKYAIOT:

- OCBOCHHE OOYYAIOMIMMHCS MEKIPEAMETHBIX MOHATUN (MCIOJB3YIOTCS B
HECKOJBKHUX MPEIMETHBIX 00JACTAX U MO3BOJISIIOT CBSA3BIBATH 3HAHUS U3 PA3JIMYHBIX
y4eOHBIX MPEIMETOB, Y4EOHBIX KypCOB, MOJYJIEH B LIEJOCTHYIO HAYYHYIO KapTHHY
MuUpa) U yHUBEpPCAIbHBIX  y4E€OHBIX  JICWCTBUIA (mo3HaBaTeIbHBIE,
KOMMYHUKATUBHBIE, PETYISTUBHEIE);

- CIIOCOOHOCTh UX MCIOIB30BATh B YUEOHOM, TO3HABATEIBLHON U COLUATIBLHOM
MIPaKTHUKE;

- TOTOBHOCTb K CaMOCTOATEJIBHOMY IUIAHUPOBAHUIO U OCYILECTBIICHUIO
y4eOHOW JEATeNbHOCTH M  OpraHM3alMd  Y4yeOHOro  COTpyAHHYECTBA C
NEeAarorndyecKuMu padOTHUKAMU W CBEPCTHUKAMM, K YYaCTHUIO B TOCTPOCHUHU
WHIMBUyJIbHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJAJICHUE HaBBIKAMU Yy4eOHO-UCCIIEOBATENLCKON, MPOEKTHOM H
COLIMAJIbHOM AEATEIbHOCTH;

— HCIIOJB30BAaHUE PA3JIUYHBIX BHJIOB ITO3HABATEIBHOW JESATEIBHOCTH H

OCHOBHBIX MHTEIJIEKTyalIbHBIX Omepanuid (MOCTaHOBKHU 3a/auu, (HOpMyJIMpOBaHUS
TUIO0TE3, aHAIN3a U CUHTE3a, CPAaBHEHUS1, 0000IIEHUS, CUCTEMATU3aI1H, BBISIBJICHUS
MPUYUHHO-CJIEICTBEHHBIX CBA3EH, MOMCKA aHAJIOroB, (OPMYIUPOBAHUS BHIBOJIOB)
JUISl peUIeHUs TOCTaBJIECHHOM 3ajaui, TPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
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(HaOnroieHNs, HAy4YHOIO OJKCHEPHUMEHTA) Ul HU3YYEHHs pas3JInYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M MIPOLECCOB, ¢ KOTOPHIMH BO3HUKAET HEOOXOJIWMOCTH
CTaJIKUBAThCA B MpodeccrnoHalbHOi cdepe;

— HCHOJIb30BAaHUE PA3JIUYHBIX HMCTOYHHUKOB JUISI MOJIYYEHHS XUMHUYECKON
uHpOpMallMU, YMEHUE OLIEHUTh €€ JOCTOBEPHOCTh AJISI JOCTHUKEHHS XOPOIIHMX
pe3yNbTaToB B NPOPECCUOHATIBHOMU cdepe.

IIpeaMeTHBbIe pe3yabTaThl JOJKHBI OTPAXKATh:

1) chopMUPOBAHHOCTH MPEACTABICHUI: O XHMHUYECKON COCTABIIAIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XUMHUH B MIO3HAHUU SIBJIEHUN TIPUPOJIBI,
B (OpPMHUpPOBAHMU MBIIUIEHUSI M KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIbHON
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEelICHUs] MPAKTUYECKHUX 3a/1ad U HKOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeJIE;

2) BIaJeHUE CUCTEMOW XHWMHUYECKUX 3HAaHUH, KOTOpas BKIIOYAET:
OCHOBOITIOJIATAKOIIME TOHATHA (XMMHUYECKMH DJIEMEHT, aTOM, 3JIEKTPOHHAs
o0ojlouka aroma, S-, p-, d-3JEKTpOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00bEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpymmna, paaukal, HW30MEpHUs, H30MEpPbl, T'OMOJOTHYECKUN psAll, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPOJ- W a30TCOJEpKalle COECTUHEHMs, OHOJIOrMYecKu
aKTUBHBIE BEIIEeCTBa (YTJIEBOJIbI, )KUPbI, OCJIKH ), MOHOMED, IIOJUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAVMHEHUS, KPUCTAJUIMYECKAas PEUIETKAa, THIIbI
XUMHYECKUX  peakuuid  (OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE,  JK30- U
SHAOTEPMUYECKUE, pEAKIMH HOHHOro OOMEHa), pacTBOpP, DJIEKTPOJIMTHI,
HEAJIEKTPOJUTHIL, ANEKTPOIUTHUECKAS JUCCOLMALIMS, OKHCIIUTEb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOW pEaKIMH, XMMHYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMUYECKOTO CTPOCHHUSI opraHndeckux BeuiectB A.M. byTieposa, Teopus
AJIEKTPOJUTUYECKON JHUCconManuu, nepuoaudeckuii 3akoH [[.M. Menneneena,
3aKOH COXPAHEHMSI MAaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XUMUH,
(dakToIIOTHUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHHWH U OE30MacHOM
UCITIOJIb30BAaHUU BOXKHEUIIIMX HEOPTaHUYECKUX U OPTAaHMYECKHUX BEIIECTB B OBITY U
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

3) cpopMUpOBaHHOCTb YMEHHI BBISBIATH XapakKT€pHblE MPU3HAKU MU
B3aMMOCBSI3b M3YUYECHHBIX MOHSITHI, MPUMEHSTh COOTBETCTBYIOLIUE MOHATUS MPHU
ONMCAHUM CTPOEHUS M CBONCTB HEOPTaHMYECKHX M OPraHMYECKUX BELIECTB M MX
IPEBPAILECHNN; BBISBIATH B3aHUMOCBS3b XMMHYECKMX 3HAHMM C MOHATHIMHU U
IPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

4) cpopMUPOBaHHOCTh YMEHUI HCIOJB30BAaTh HAUMEHOBAHMSI XUMUYECKUX
COCIMHEHUA MEXIYHAPOAHOIO COK03a TEOPETHYECKOW M IPUKIAAHOW XUMUU U
TPUBHAJIbHbIE HA3BaHUS BAKHEHIIMX BELIECTB (STWIIEH, alETWIEH, IJIMLEPHH,



denoun, hopmanbieru, yKCycHasi KUCIOTa, TJIMLHUH, yTapHblid ra3, yIJIeKUCIIbIN ra3,
aMMMaK, TalleHass W3BECTh, HeEramieHass W3BECTb, NUTbEBas coAa W JPYTUX),
COCTaBJISITh (POPMYJIBI HEOPTAHMUECKHX W OPTaHMYECKUX BEIIECTB, YPAaBHCHHUS
XUMHUUYECKUX pEaKIui, OOBSCHIATh HX CMBICI, MOATBEPKIATh XapaKTEPHBIC
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIUMHU IKCIIEPUMEHTAMU U 3aMUCIMU
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

5) chopMUpOBaHHOCTH YMEHHM YCTaHABIUBATH TPUHAIIICKHOCTh U3YUEHHBIX
HEOPTaHWYECKUX U OPraHUYECKUX BEIIECTB K OMpPEAENIEHHBIM KJIaccaM U Tpymnmnam
COCMHEHUMN, XapAKTEPU30BATh UX COCTAB M BAXKHEWIIME CBOMCTBA; ONPEACIISThH
BUJIbI XUMHUYECKUX CBsI3eHl (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKas, BOJIOPOIHAS),
TUTBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIacCU(MUIIMPOBATh XUMHUECKHE
peakuuu;

6) BiIaJeHHE OCHOBHBIMU METOJIAMH HAyYHOTO TIO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJICHUI (HaOJI0/IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE);

7) chOpMHPOBAHHOCTh YMEHMI MPOBOJUTH PACUETHI IO XUMHUYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCMOIb30BaHUEM (PUBMUECKUX
BEJIMYMH, XAPAKTEPU3YIOMIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MAaCCHI,
o0beMa (HOpMaJbHbIE YCIIOBHUS) ra3oB, KOJHMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XHWMHYECKUE 3HAHUS A TPUHITUS PEUIEHUA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHUEM;

8) chopMHUPOBAHHOCTH, YMEHUH TUTAHUPOBATH W BBITIOJHATH XUMUYECKUM
HKCIIEPUMEHT (TIPEBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATUJICHA U U3YUYECHHE €T0 CBOMCTB, KaU€CTBEHHBIE PEaKI[MU Ha aJIbJIETU/IbI, KpaxmMall,
YKCYCHYIO KHCJIOTY; JAeHaTypalus OeIKOB MpU HArpeBaHUU, IBETHBIC pPEaKIIUU
OCJIKOB; MPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpEeACNsATh CpPely BOJHBIX
PacTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha CYyJib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHWUS; peliaTh 3KCIEpUMEHTaIbHbIE 3aauu 1o TeMaMm "Metauibl" u
"Hemeramns") B COOTBETCTBHMM C TpaBWJIAMH TEXHUKH O€30MACHOCTH TIPH
oOpalieHry C BEIIeCTBAMH W JIA0OPATOPHBIM OOOPYJAOBAHHUEM; TMPEACTABISTH
pe3yJbTaThl XUMHUYECKOTO OJKCIepuMeHTa B (opMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakiuid u (QopMyIupoBaTh BBIBOJBI Ha OCHOBE JTHUX
pe3yIbTaTOB;

9) cpopMUpOBaHHOCTh YMEHHS aHATM3UPOBATH XUMUYECKYIO0 HH(POPMALIUIO,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHHUKOB (CPEACTB MacCOBOW HH(OpMAIUU, CETh
HNHutepHeT u npyrue);

10) chopMuUpOBaHHOCT, YMEHUW COONIOMATh TIPAaBWIIA IKOJIOTHUECKH
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JIE€ATENbHOCTH B LEJAX
COXpaHEHUs] CBOEr0 3J0POBbS M OKPYXKAIOLIEH MPUPOJIHON Cpelbl; YUUTHIBATH
OMMACHOCTh BO3CHCTBUS HA )KUBBIE OPraHU3MbI ONPEICTICHHBIX BEIIECTB, TOHUMAs



CMBICJI IIOKA3aTelIs IPEAEIIbHON TOIyCTUMON KOHLICHTPALUU;

11) nna oOyvaronmxcss ¢ OTrpaHUYEHHBIMH BO3MOYKHOCTSIMU 3JIOPOBbSI:
c(OpMUPOBAHHOCTh YMEHUS MPUMEHSATH 3HAHHS 00 OCHOBHBIX JJOCTYITHBIX METO1aX
ITIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUU.

OBiaieHHe YHHBEPCAJbHBIMH MO3HABATEJIbHBIMHY JIEHCTBUSIMH: YMEHUE
UCIIONIb30BaTh 0a30BbIE JIOTMYECKHE JCUCTBHSA, 0a30BBIE MCCIIEIOBATEIBCKUE
NercTBuUs, paboTath ¢ HHGQOPMAIIUECH.

OBinageHne  YHUBEPCAJIBHBIMH  KOMMYHUKATHMBHBIMH  Y4eOHBIMH
AedcTBUAMM: 00€CIIeuynBaET C(POPMUPOBAHHOCTH COLMATIBHBIX HABBIKOB OOILIECHNUS,
COBMECTHOM JIEATEIBHOCTH.

Oguanenue YHHBepPCAJIbHBIMH peryjasiTUBHbIMH y4eOHbIMH
JAEHCTBUSAAMM: BKJIIOYAET YMEHMsS CAMOOPraHHU3alid, CAMOKOHTPOJIA, Pa3BUTHE
HMOIIMOHAJIBHOTO MHTEIUIEKTA.

IIpeameTHbIE pe3yJIbTATHI:
- OCBOCHHE 00YUaIOIUMHUCS B XOJI€ U3yUEHHUs YUeOHOTO IIPEeIMETa HayYHbIX

3HaHUM, YMEHUN U CIOCOOOB NEUCTBUMN, crienu(PUUYecKuX JJisi COOTBETCTBYIOLIEH
NpeIMETHON 00JIaCTH; MPEANOCHUIKM HAYYHOTO THIA MBILLICHUS;

- BUJBI IESATENBHOCTH MO MOJYYEHUIO HOBOT'O 3HAHMWSI, €T0 MHTEPIIPETALINH,
npeo0pa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYalUsSX, B TOM YHCIIE
IIPYU CO3/IaHUM YYEOHBIX U COIUATBHBIX MTPOEKTOB.

— c(opMUPOBAHHOCTh TPEACTABICHUN O MECTE XUMHH B COBPEMEHHOM
HAy4YHOW KapTUHE MUpa; TOHUMaHUE POJIM XUMUU B (DOPMUPOBAHUM KPyro3opa u
(GyHKIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUsI MPAKTHUECKUX 3a/1a4;

— BJIQJICHUE OCHOBOMOJIATAIOIIMMU XUMHUUYECKHUMU TOHATUSIMH, TEOPUSIMH,
3aKOHAMH W  3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJb30BaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMM METOJAAMH HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMbBIMU B
XUMUU: HaAOIIOCHUEM, OIMHCAHUEM, HW3MEPEHHEM, OHKCIICPUMEHTOM; YMEHHUE
00pabaTpiBaTh, OOBSICHATH PE3YIbTAThl MPOBEAECHHBIX OMBITOB M JENIaTh BBIBO/IBI,
TOTOBHOCTh M CIIOCOOHOCTh MPUMEHATH METOJABl TO3HAHHUS TPU PEHICHUU
MPAKTUYECKUX 33/1a4;

— c(opMUPOBAaHHOCTb YMEHHUS [1aBaThb KOJIMYECTBEHHbBIE OLICHKU U
MPOU3BOJIUTH PACUETHI IO XUMUYECKUM (HOPMYJIaM U YPABHEHUSIM;

— BJaJICHUE TMpaBUIAMH TEXHUKH O€30MacHOCTH TMPH HCIOJIb30BAHUU
XAMHUYECKUX BEIIECTB;

— c(hOpMUPOBAHHOCTH COOCTBEHHON TTO3UITUHU TI0 OTHOIIEHUIO K XUMUIECKOM
uH(pOpMAaIUH, MOTy4aeMOl U3 Pa3HbIX HCTOYHUKOB;



- TOHMMaHUA B3aMMOCBSA3M Y4Ye€OHOro TMpeaMera C OCOOEHHOCTSIMHU
npodeccuu U TPO(EeCcCHOHATBFHOM AESITENbHOCThIO, B OCHOBE KOTOPBIX JI€KaT
3HAHMS 10 JAHHOMY y4eOHOMY MpPEIMETY;

- BJAJCHUE OCHOBOIIOJATAIOIIMMHA XMUMHUYECKUMU IOHATUSAMH, TEOPHUSIMH,
3aKOHAMM M  3aKOHOMEDHOCTSMH; YBEPEHHOE IOJb30BAaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMH METOJAMHU HAy4YHOT'O MO3HAHMSI, UCIOJIb3yEMBIMU B
XUMUU: HaOII0ICHUE, OTIMCAHKE, U3MEPEHUE, IKCIIEPUMEHT; YMEHHE 00padaThIBaTh,
OOBSCHATH PE3yibTaThl MPOBEJACHHBIX OIBITOB U JI€JaTh BBIBOJIbI; TOTOBHOCTH U
CIIOCOOHOCTH MPUMEHATh METO/IbI TIO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a/1a4;

- ¢(hOpMUPOBAHHOCTh YMEHHUS J1aBaTh KOJTUYECTBEHHBIE OI[EHKU U MPOBOJAUTD
pacyeTsl 0 XUMUUYECKUM (GOopMyJiaM U YpaBHEHUSM;

- BJIaJICHUE TpaBUIAMH TEXHUKU OE€30IaCHOCTH NpPU HCIOJIb30BAHUU
XUMHYECKUX BELIECTB;

- chOpMUPOBAHHOCTb COOCTBEHHOU MO3UIIMK IO OTHOLIEHUIO K XUMUYECKOM
uH(pOpMauu, NOJTy4aeMOM U3 Pa3HbIX HCTOYHUKOB.



3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJJMETA XUMMUS
3.1 OO0ObeM yuyeOHOro npeamMera XuMusi 1 BUbl Y4eOHO padoThI

Bup yyeOHo# padoThI Oo0bem

yacoB
O0beM padoThHI 00YyUAIONIUXCS B AKAIEMUYeCKHX Yacax (Bcero) 78
O0bem pabGorbl oOy4yammIMXCS BO  B3aMMOJEHCTBUM  C 78

npenojaaBaresemM (Bcero)

B TOM 4YMCIJIC:

JIEKIIUNA 40

J1a00paTOPHOE 3aHITUE 38

IIpomexyrouynas arrecranus B popme

Ne 1cemectp - npyras ¢popma KOHTPOJIS -

No 2ceMecTp —3a4eT ¢ OIIEHKOU -




3.2

TeMaTnuyeckuil UIAH U coAePKaHUE YHeOHOT0 NpeaMeTa XuMUs

TemaTnueckue OcHoBHoOe cozep:kaHue Oo6neMm OcHOBHBIE BU/IbI 1eSITEJIbHOCTH 00y4aroLerocs
0JIOKH, TEMBI 4acoB
1 2 3 4
Paznen 1.
OcHoBBI 00111l XMMHUHU
Tema 1.1. ATOMHO-MOJIEKYJISIPHOE YUeHHe 6
1 OrnpeneneHre XMMUHM KaK HAyKH U MTPOU3BOUTENILHOM CUITBI 00IIIECTBA. Hanucanue KOHCIIEKTa JIEKIMHA: KPAaTKO, CXEMAaTHYHO,
3HayeHHe XUMHH B U3yYCHUHN TIPUPOJIBI U Pa3BUTHH TeXHUKU. OCHOBHEIE TOCJIE/I0BATEIbHO  (PUKCHPOBATH OCHOBHBIC —IIOJIOKCHHUS,
TIOHSTHUS M ONPE/ICNICHHS: XUMHYECKue, pusndeckue, GU3NKo- BBIBOIBI, (pOPMYJTHPOBKH, OOOOIICHMS; MOMEYaTh BaXKHBIC
XUMUYECKHE MPOUECChl. XUMUYECKUE BEIIECTBA — XUMUUECKUE MBICIIH, BBIICIISITE KIIFOYCBBIC ClIOBA, TepMHHBL [IpoBepka
cucmenmoi. TEPMHHOB, TIOHATHH C TIOMOIIBIO SHIUKIIOTICANH, CIOBapeH,
OcHOBHBIE NOHATHS U 3aKOHBI XMMUH, aTOMbI U MOJIEKYJIbl, HOHBI, aTOMHBIE U 6 CIPAaBOYHUKOB C BBIIHCHIBAHMEM TOJIKOBAHMM B TCTPAIb.
MOJIEKYJISIPHBIC MACChI, CTEXHOMETPHS O0o3HaveHHEe BOIPOCOB, TEPMUHOB, MarepHaia, KOTOPHIE
BEI3BIBAIOT TPYTHOCTH, TIOMCK OTBETOB B PEKOMEHIYyEMOit
nutepatype. Eciu camocTosITensHO He yaaeTcs pa3ooparbest
B Marepuaiie, HeoO0Xoaumo chHOpMyIHpOBaTh BOMPOC H
3a/1aTh TPENOoAaBaTeNi0 Ha JIEKIUU WIM Ha MPaKTUYECKOM
3aHATHUH.
Tema 1.2. Hamucanue KoOHCIEKTa JEKUUil: KpaTKo, CXEMaTU4HO,
KBanToBO-MexaHU4YecKHE MPEICTABIECHUS 0 CTPOEHNH aTOMa
8 MOCJIEIOBATENEHO (PUKCHPOBAaTh OCHOBHBIC TIOJOXKEHUS,
1 BEIBOJIBI, (POPMYIIUPOBKH, OOOOIICHHUS; ITOMEUYaTh BaXKHEIC
OO0mume KBaHTOBO-MEXaHHYECKHE TPEICTABICHUA O CTPOCHHH aToMa.
. MBICJIH, BBIACTATH KIIOUEBBIE CIIOBA, TepMHUHBL. [IpoBepka
Ilepuonuueckuii 3axon .M. Menaeneesa. [IpuHIunb €€ MOCTPOSHUS B . . .
TEPMUHOB, TIOHATUH C TTOMOIIBIO PHIUKIONEANN, CIOBapeH,
COOTBETCTBHM CO CTPOCHHEM 3JCKTPOHHBIX O0OJOYEK aTOMOB. .
. CITPABOYHUKOB C BBINTUCHIBAHUEM TOJIKOBAHMHA B TETPaib.
ITepnoMIHOCT, M3MEHEHHsSI CBOWMCTB DJIEMEHTOB. 3HAuUC€HHE YUYCHHS O
. O6o3HadyeHne BOIIPOCOB, TEPMUHOB, MaTepHaja, KOTOPHIE
XUMHUYECKON CBSI3H. N
m y) BBI3BIBAIOT TPYAHOCTH, MOHWCK OTBETOB B PEKOMEHIYEMOM
BaHTOBBIC YKCJIa KaK XapaKTCPUCTHK TOSIHHSL DJICKTPOHA B aTOME: IJIaBH
6a OBBIC HHCJIA KaK XapakTephe TEI‘COC 0 SMICKTPOHA B aTOMC: INIABHOC, nuteparype. Eciu camocTosTensHO He yaaeTcs pa3ooparbest
UTAILHOE, MATHUTH MUHOBOE. [IpUHIMITEL pacit HUS 9JICKTPOHOB B
op ajé 0¢, Ma oea,c 0BOC. IpHHIL pac peﬂej}f{ M SJIEKTPOHO B MaTepuaie, HeoO0Xoanmo c(hOpMyIHpPOBATH BOMPOC U
atome. CTpyKTypa nepuoouteckoti cucmemul snemenmos J|. V1. Menneneena. 5 3A7aTh TPETIOJIABATENIO HA JEKIHMH WM HA TPAKTHYECKOM
3aBUCUMOCTH OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIX U KHUCJIIOTHO-OCHOBHBIX CBOMCTB 2 -
9JIEMEHTOB M X COCJMHEHHI OT IMOJIOKEHHUS B IEPHOJNUECKON CHCTeMe. DHEPTus
HOHM3ALUH, CPOJCTBO K JIEKTPOHY, OTHOCUTENbHAS 3JIEKTPOOTPHULIATEIBHOCTD.
OCHOBHBIE THIIBI XUMUYECKOU CBSI3U. 2




Tema 1.3.

XuMusi HeOPraHU4eCKux coeIMHeHn i 12

Hanmcanue KOHCmeKTa JIGKIMHA: KpaTKo, CXEMaTH4HO,

1 OKcubl, THAPOKCHUIBL, COJIU. BeCKUCI0pOoaHble KMCIOThL. I eHeTHYeCKas TOCIIENIOBATENBHO  UKCHPOBATH  OCHOBHBIE  MONOKEHH,

CBA3b MEXTY HHMHU BBIBOJIBI, (hOPMYJIMPOBKH, OOOOIIEHHS; TIOMEYaTh Ba)KHBIE
OKCHIBL, THAPOKCHUIBI, COTH. BeCKUCIOpOTHBIE KHCIOTHI. 2 MBICJIH, BHIACIATH KIIOMCBLIC CJ10BA, TCPMUHBL. HpOBeplia
I'eneTaeckast cBI3b MEXITy HUMH (IIOATOTOBKA K IAOOpaTOpHOit padoTe). 2 TCPMHUHOB, MOHATHH C HIOMOIIBIO SHIMKIONEHH, CIOBAPCH,

CIIPAaBOYHUKOB C BBIINHNCBIBAHUEM TOJKOBAaHHUU B TETpalb.

O0o3HaveHHEe BOIIPOCOB, TEPMUHOB, MarepHaia, KOTOPHIE

BEI3BIBAIOT TPYOHOCTH, TIOMCK OTBETOB B PEKOMEHIYyEMOit

muteparype. Eciu camocTosTensHO He yaaeTcst pa3o0paThes

B MaTepHualie, HeoOXoamMo c(hHOpMyITHpOBATH BOMPOC U

3a1aTh MPEToNaBaTeNi0 Ha JICKIIUH WM Ha MPaKTHISCKOM

3aHATHHU.
Jlabopamopnuie 3anamusi. OCHOBHBIE KJIACChl HEOPTaHUYECKUX COEIUHEHU. 8
ITonyuenue coneit. I'eHeTHueCcKas CBA3b. JlabopaTopHble paboThl MO3BOJISIOT HAYYUTHCS MPHUMEHSTH

TCOPETUYCCKUE 3HAHUA, IIOJYUYCHHBIC Ha JICKOUU IIpU

pelmeHNH  KOHKPEeTHBIX  3amad.  YrtobOsl  Hamboiee

palMoHaIbHO U TIOJIHO HCIIOJb30BaTh BCE BO3MOXKHOCTH

J1a60PATOPHBIX TSl TOJATOTOBKH K HUM HEOOXOIMMO: CIIEAyET

pa3o0paTe  JIEKIUIO TI0  COOTBETCTBYIOIIEH  TeMe,

03HAKOMHUTCS C COOTBETCTBYIOIIUM pa3lelioM ydeOHHKa,

MpopadoTaTh MOMONHUTEIBHYIO JINTEPATYpPy U MCTOYHUKH,

PEIIUTh 3a[ja91 ¥ BEITIONHUTH IPYTHE MMICEMEHHBIC 3aJaHHs.

Tema 1.4, CBoiicTBa pacTBOPOB JJIEKTPOJIUTOB 12 Hamucanme KOHCIEKTa JIEKIUI: KpaTKO, CXEMaTU4YHO,
o II BaTCJIbH HUKCHUPOBATh HOBHBbI II KCHUA
1 Pacmeopvi, wx  obpazoBanne. CymIHOCTh  DJIEKTPOJUTHYECCKON OCIE/IOBATENBHO  PHKCHPOBA OCHOBHBIC  LI0JIOXCHIL,
BBIBOJBI, (POPMYJIMPOBKH, OOOOIICHNMS; TTOMEUYaTh BaXKHBIC
JHUCCOLMAITNH. i i i
naposns costeit. Msmenerne pH cpeJibl IpH THAPOITH3E. MBICJIM, BBIIEIISATH KJIHOYEBBIE CIIOBA, TepMHUHBI. [IpoBepka

TEPMHMHOB, TTOHATUN C MIOMOUIBIO SHIMKIIONEAUH, ClIOBapel,
Peaxuuu B pacTBOpax 3J€KTPOJIUTOB, KaK PEaKIMU X HOHOB. Y CJIOBUS POTEKaHUS 2 .

o < CIPaBOYHUKOB C BBIIHCHIBAHWEM TOJKOBAaHMH B TETPalb.
MIPaKTHYECKH HEOOPATUMBIX PEaKIMi IBOHHOTO OOMEHa.

O06o3HaueHNe BONPOCOB, TEPMHHOB, MaTepuayia, KOTOpbIe
3J‘IeKTpOJ'IPITfI‘i€CKaH JyccoLanyst Bojsl. MloHHOE TPOU3BE/ICHNE BOJEL. 2 BBI3BIBAIOT TPY/HOCTH, TOMCK OTBETOB B PEKOMEHIyeMOil
Bonopoansiit mokaszarens pH kak XapakTepHCTHKa aKTHBHOW peakiny CPEbl. matepatype. ECIH CaMOCTOSITENBHO He y/IaeTcst pazodparses
Mertoap! onpexnenenns pH. B Marepuaie, HeoOX0oIuMO c(HOpPMYJIMPOBATH BONPOC M
DNEKTPOIUTHI clladble U cuiibHbIe. CTeNeHb U KOHCTAHTa JTUCCOIHAIIAH. 2

3aJaTb OPENoJAaBaTeI/It0 Ha JICKIUU WM Ha NPAKTHUYCCKOM
3aHATHH.




Jlabopamopuvie 3anamus. Boanble pacTBOpsbI 27eKTpoiuToB. Counu,
TUAPOJIU3YIOUIUECS 110 aHHOHY, [0 KaTHOHY, HETHIPOIU3YIOIIUECs COJHU.
KauecTBeHHBIN aHANN3 ONIpENETIeHHs] HOHOB.

o

JlabopaTopHble paboThl MO3BOJISIOT HAYYHUTHCS MPUMEHSTH
TEOpEeTHYECKHEe 3HAHWS, IOJNyYCHHbIE Ha JIEKIUH IpH
pelmleHHMH  KOHKPETHBIX  3amad.  YrtoOsl  Hamboiee
paLIOHAILHO M TOJIHO HCIIOJb30BAaTh BCE BO3MOKHOCTH
71abOopaTOPHBIX IS TOATOTOBKH K HUM HEOOXOMMO: CIeIyeT
pa3o0OpaTb  JIEKIHMIO 110  COOTBETCTBYIOLIEH  TeMe,
O3HAaKOMHTCS C COOTBETCTBYIOIIMM pa3iesioM Y4eOHHKa,
npopaboTaTh JONONHHUTENBHYIO JIUTEPATypy M MCTOYHHKH,
PCUINTDL 3a4a491 U BBITIOJHUTH APYTUe€ NMCbMCHHBIC 3aIaHMA.

Paznen 2.

OcHOBBI 001I1€el U OPraHUYeCcKO XUMHUH

Tema 2.1.

,)II/ICl'lepCHbIe CUCTEMBI

10

2 JucnepcHble CUCTEMBI.

Oourue croiicTBa pactBopoB. Knaccudukarus I'J[C. @akTopbl yCTONYHUBOCTH.

Pelenue 3aa4 Mo OCHOBHBIM CII0CO0AM BBIPAXKEHHSI KOHIICHTPAIIMH PACTBOPOB:
MaccoBasi JIOJIsI, MOJIIPHAsT KOHIIEHTPAIHSI, MOJISUTbHASI KOHIIEHTPALLHS.
Crpoenue Munesusl. [Iporeccsl aacopOuuu 1 KOaryJIsiyH.

Hanucanme koHCHeKkTa JIEKUUH: KpaTKO, CXEMAaTU4HO,
MOCJICIOBATEIEHO  (DUKCHPOBATh OCHOBHBIC IIOJIOXKEHUS,
BBIBOJIBI, (hOPMYJIMPOBKH, OOOOIIEHHS; TOMEYaTh Ba)KHBIC
MBICIIM, BBIJICNIATH KJIIOYEBBIE CIIOBA, TepMHUHBI. [IpoBepka
TEPMHMHOB, TOHATUN C MOMOUIBIO SHUUKIIONEIUHN, CIIOBapeH,
CIIPABOYHUKOB C BBIITUCHIBAHUEM TOJIKOBAHHMN B TETpaib.
O0o3HaUeHHEe BOIPOCOB, TEPMUHOB, MarepHaia, KOTOPHIE
BBI3BIBAIOT TPYIHOCTH, TIOMCK OTBETOB B PEKOMEHIYyEeMOit
muteparype. Eciu camocTosTensHO He yaaeTcst pa3o0paThes
B MaTepuaie, HeoO0XomuMo Cc(HOpPMYIHPOBATH BOIPOC U
3a1aTh MPEToNaBaTeNl0 Ha JICKIUH MM Ha MPaKTHIeCKOM
3aHATHH.

Jlabopamopnuie 3anamus. 1lomyueHne AUCIEPCHBIX CUCTEM METOIOM
KOHJICHCAIIHH.

JlabopaTopHbIe PabOTHI MO3BOJSIOT HAYYUTHCS MPHUMEHATH
TEOpPEeTHYECKHE 3HAHWS, IOJyYeHHblE Ha JIEKIUHU IpU
pelmeHNnH  KOHKPEeTHBIX  3amad.  4YrtobOsl  Hamboiee
pallMOHANBFHO ¥ TIOJIHO HKCIOJB30BATh BCE BO3MOXKHOCTH
J1a60PATOPHBIX IS TOJATOTOBKH K HUM HEOOXOMMO: CIIEAyEeT
pa3o0paTe  JIEKIIMIO TI0  COOTBETCTBYIOIIEH  TeMe,
03HAKOMHUTCS C COOTBETCTBYIOIIMM pa3JielioM YyueOHHKa,
popadoTaTh MOMOTHUTEIBHYIO JUTEpaTypy M MCTOYHUKH,
PeLINTh 33]]a4¥ U BBITIOJIHUTH JIPyTUe NUChbMEHHbIE 3aJaHusl.

Tema 2.2.

3aKOHOMepHOCTl/I XHMHYECCKHX MPOLECCOB

10

Xumuueckas kunemuxka B TOMOTEHHBIX CHUCTEMax. DHeprus aktuBauuu. IIpaBuio
Bant-T'odda. CymHocTs karanusa.

[poneccel 0OpaTUMBbIC I HEOOPATHMEIE.

BiusHue KOHLEHTpalMM Ha CKOPOCTb XHMHYECKOW peakluu. 3aBHCUMOCTb
CKOPOCTH PEeaKiMi OT TeMIIEPaTypPhl.

Hanncanme koHCIeKTa JIEKIUH: KpaTKO, CXEMaTU4HO,
MOCJICIOBATENEHO  (PUKCHPOBAaTh OCHOBHBIC IIOJOXKCHUS,
BEIBOJIBI, (POPMYIIMPOBKH, OOOOIICHHUS; IIOMEYaTh BaXKHEIC
MBICIIH, BBIJICNIATh KJIIOYEBBIE CIIOBA, TepMHHBI. [IpoBepka
TEPMUHOB, IOHATUN C MOMOUIBIO PHLUUKIIONEANH, CIOBapeH,
CIIPABOYHUKOB C BBIITUCHIBAHMEM TOJIKOBAHMM B TETPalb.
O06o3HaueHne BONPOCOB, TEPMUHOB, MarepHalia, KOTOPHIC




VYcioBusl CMeleHUs TOMOTEHHBIX M TeTeporeHHbIX paBHoBecuil. Ilpunnun Jle
IMatense. KoHCTaHTa XMMHMYECKOIO paBHOBECHS M €€ 3HAUCHHE NI
XapaKTEPUCTUKH MTOTHOTHI MPOTEKAaHMS PEAKINH.

BBI3BIBAIOT TPYAHOCTH, IOWUCK OTBETOB B PEKOMEHIyEeMOH
nureparype. Ecnu camocTosTensHO He yaaeTcs pazo0paTbes
B Marepuaje, HeoOXOoIUMO c(hOpPMYJIUpPOBaTh BONPOC U
3a7aTh MPEIOJABATENI0 Ha JICKIMH WIN HA IPAKTUIECKOM
3aHITHH.

Jlabopamopwuyie sanamus. CMeIeHNe XUMIIECKOTO PABHOBECHS

JlabopatopHbie pabOThl MO3BONISIOT HAYYHTHCS MPUMEHSITH
TCOPETHYCCKUE 3HAHMS, IMOJNyYCHHbIC HA JEKUHH MU
pelIeHuH  KOHKpPEeTHBIX  3agad.  YroObl  Haumboliee
pAIMOHANBHO M TIOJHO HCIONB30BAaTh BCE BO3MOMKHOCTH
71a00paTOPHBIX IS IIOATOTOBKU K HUM HEOOXOUMO: CIICIyeT
pa3o0paTb  JISKIHMIO 1O  COOTBETCTByIoWIeil  TeMme,
O3HAKOMHTCSI C COOTBETCTBYIOIMM pa3leioM YydueOHHKa,
npopaboTaTh NOMOJHUTEIBHYIO JUTEPAaTypy W HCTOYHHKH,
PELINTD 3aa4YH U BBITIOIHUTH APYTHE MHCbMCHHbIC 3aJaHUS.

Tema 2.2.

BJICKTPOXHMH‘IGCKHQ CUCTEMBI

10

OnexrpoxuMudeckue cucreMsl. Koppo3us MeramnoB. CyIIHOCTb 3JIEKTPOJIH3A.

M3mepenne u pacuer DJC osnementa. XuUMHUYECKas U JIIEKTPOXUMHUYECKas
KOppo3us. MeTopl 3allUThl METAVIOB OT KOPPO3WHM. AHOIHBIE M KaTOIHBIC
MIPOLIECCHI B PACTBOPAx JIEKTPOJIUTOB.

Bo3aukHOBEHHE CKavKa IMOTCHIIMAJIa Ha I'PAHUIIC DJICKTPOA-PACTBOP U (I)aKTOpBI,
BJIMAIOMINE HA BEJIUYUHY 3JICKTPOJAHOI'O IMOTCHIIMAJIA. HpI/IHI_[I/IH HeﬁCTBHH
TraJIbBaHUYCCKOI'O 3JICMCHTA. KOppOBI/IH METAJIZIOB U yH.ICp6, HAaHOCHUMEBIN
IIPOTEKAHNUEM KOPPO3HUOHHBIX IIPOLIECCOB. 3aKoHBI B MIPUMEHCHUC DJICKTPOJIN3aA.

Hamucanne KOHCIEKTa JIGKIMHA: KpaTKO, CXEMaTHYHO,
MOCIIEZIOBATENIHHO  (PUKCHPOBATH OCHOBHBIC IIOJIOXKEHHUS,
BBIBOJIBI, (pOPMYITHPOBKH, OOOOLICHHS; MOMEYaTh BaXkKHBIC
MBICJIH, BBIIEINSTH KIIOYEBBIE CIIOBA, TEePMUHEL [IpoBepka
TEPMUHOB, MMOHSTUH C MOMOIIBIO YHIMKJIONEANH, CIOBapei,
CNPABOYHUKOB C BBIIHMCHIBAHHUEM TOJKOBAaHHH B TETPAb.
O6o03HadyeHHe BOIIPOCOB, TEPMHUHOB, MaTepHaja, KOTOPHIE
BBI3BIBAIOT TPYAHOCTU, MOHUCK OTBETOB B peKOMeH}IyeMOﬁ
nutepatype. Eciu caMocTosTeNnbHO He yaaeTcs pa3zoopaTbes
B Marepualie, HeoO0Xoaumo CcHOpMYIHpOBaTh BOMPOC H
3ajlaTh MPEIOJAaBaTeNI0 Ha JICKI[MM WM Ha TPAKTHYECKOM
3aHATHH.

Jlabopamopnyie 3ansamus. OKHCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
XumHdeckasi akTHBHOCTh MeTayuioB. Kopposus 1 3ammra MeTauioB.

JlaGopatopHbie pabOTHI MO3BOJISIIOT HAYYHUTHCS MPUMEHSITH
TEOPETHYCCKUE 3HAHWSA, IIOJIyUYCHHBIC HAa JICKIMH TIPU
pellleHHMH  KOHKPETHBIX  3amad.  YrtoObl  Haumboiee
palMOHAIbHO U TIOJIHO HCIIOJb30BaTh BCE BO3MOXKHOCTH
71a00PATOPHBIX IS TOJTOTOBKH K HUIM HEOOXOIUMO: CIIeTyeT
pa3o0paTh  JIEKIIMIO 1O  COOTBETCTBYIONIEH  TeMe,
03HAKOMHUTCSI C COOTBETCTBYIOIMM pa3JlielioM YyueOHHKa,
popadoTaTh MOMOIHUTEIBHYIO JIMTEPATYpPy U MCTOYHUKH,
PEIIUTh 33]]a91 ¥ BBITIOJIHUTH JIPYTHE MUCHMCHHBIC 33 JaHHSI.

Tema 2.3.

XuMHs1 OpraHu4ecKuX coeJuHeHuit

10




HaceplleHHble 1 HEHACHIILICHHBIE YriaeBoaopoabl. ApOMaTI/IquKI/Ie YTJI€BOAOPOABI.
Kncnopo,uocoaepmamne OpPraHnvCeCKueC COCANMHCHUS.

AJKaHbl, aKeHbI ¥ apeHbl. CrupThl U QEHOIBI. AJBICTH/IB U KETOHBL.
Kap6onoBsIe KucioTsl. Teopus CTpOCHUS OpraHUYECKIX COSTNHCHHH.

Hammcanue KOHCHEKTa JIEKIMH: KpaTrKko, CXEMaTHYHO,
MOCJIE/IOBATENILHO  (PUKCHUPOBAaTh OCHOBHBIE IOJIOXKEHHUS,
BEIBOZBI, (POPMYIIMPOBKH, OOOOIICHHMS; ITOMEYaTh BaXKHEIC
MBICJIH, BBIICNATH KIIIOYEBBIE CIIOBA, TEPMHUHBL [IpoBepka
TEPMUHOB, IOHATUN C MOMOULIBIO HLUUKIIONEANH, CIOBapeH,
CIPaBOYHUKOB C BBIHCHIBAHHEM TOJIKOBAHHUH B TETPalb.
O06o3HaUyeHNEe BONPOCOB, TEPMHHOB, MaTepuayia, KOTOpbIE
BBI3BIBAIOT TPYAHOCTH, IOWUCK OTBETOB B PEKOMEHIyEeMOH
nuteparype. Ecnu camocTosTensHO He yaaeTcst pa3o0paThest
B Marepuaie, Heo0XoIuMo c(hOpMYyJIUpOBaTh BONPOC U
3a7aTh MPEIOJaBaTeNl0 Ha JICKIMHA WM Ha IPaKTHUYECKOM
3aHATHHU.

Jlabopamopnule 3anamus. HoMEHKIaTypa OPraHMYeCKUX COSAMHCHIH.
Knaccudukarus opraHmdeckiux CcOoeInHCHUH.

JlabopaTopHbie pabOTHI MO3BOJIAIOT HAYYUTHCS MPUMEHATH
TEOPETUYECKUE 3HAHMs, IMOJyYeHHbIE Ha JICKIMH MpHU
pelleHNH  KOHKPETHBIX  3amad.  YrtoOsl  Hamboiee
palMoOHANIBHO M TIOJIHO HCIOJB30BATh BCE BO3MOXKHOCTH
J1a60PATOPHBIX TSI TOJATOTOBKH K HUM HEOOXOMMO: CIIEAyEeT
pa3o0OpaTe  JIEKOHIO TI0  COOTBETCTBYIOIIEH  TeMe,
03HAKOMHUTCS C COOTBETCTBYIOIIUM pa3JeioM y4ueOHHKa,
npopaboTaTh JOMOJHUTENBHYIO JUTEPATYpPy M HCTOYHHKH,
PEIIUTh 33]]a91 ¥ BEIIOJIHUTH JPYTHE MHCbMEHHBIC 3aJaHMS.

Kouncyabrauuu

Bcero:
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4 YCJIOBUA PEAJIM3AIIUU YYHEBHOI'O IPEIMETA «XUMMUS»

4.1 TpeOoBaHuA K MATEPHAIBbHO-TEXHUYECKOMY 00ecredeHHI0

Peanuzanus yuyebHoro mnpeamera «XuMmus» TpeOyeT Hamuuusg Yy4eOHOTO
KabuHeTa U 1abopaTopHii.
O6opynoBanue yueOHOro kaOWHeTa: JOCKa, pabouee MecTO IJsi ydyallerocs,
HarJIsAHbIC MaTepUaibl (TaOIUIIbI, TUTAKATHI).
TexHuueckue cpeacTBa 00yueHus: HOyTOyK, MEUAPOEKTOP, IKPaH, KOJOHKH.
ObopynoBanue naboparopun u paboYMxX MeECT JIabopaTopuH: _  MPUOOPHI,
XUMPEaKTUBbI, XUMHUECKas MOCYy1a, MTAaTUBbI, y4eOHO-T1a00paTOPHBIN KOMILIEKC
«Xumusy», potometp potornektpuueckuit KOK-3, snexrponeus SNOL, nonomep
N-160, mkad ¢ BHITSHKHON M BEHTUISILIMEH, CyX0€ roprouee, AepKaTesiu NpoOUpoK.

[Tomenienuss Ajie caMOCTOSITENBHOW PadOThl OOYYaIOMIMXCSA JOJIKHBI OBITh
OCHAIICHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO TOJIKIIOYCHHS K
MH(POPMAILMOHHO-TEIEKOMMYHHUKAIIMOHHON CceTM M o0ecnedyeHueM JocTyna B
AJIEKTPOHHYIO  MH(POPMAIMOHHO-00pa30BaTEIbHYI0 Cpeay 00pa3oBaTeIbHOU
OpraHU3alHH.

4.2. IlepeyeHb HOPMATHBHBIX NPABOBBIX JOKYMEHTOB, OCHOBHOl M
JAOMOJIHUTEJIbHON Y4eOHOH JMTepaTrypbl, HEO0XOAMMOHM /Js1 OCBOCHUS
yueOHOro npeamera « XuMHUs»

HopmaTuBHO- IpaBoBbIe JOKYMEHTbI:

- OepepanbHblii 3ak0oH OT 29.12.2012 Ne 273-®3 "OO6 oOpa3zoBaHuu B
Poccuiickoit @enepanun';

- ®I'OC CIIO mno cnemuanbHocTH 23.02.04 TexHuyeckash SKCILTyaTamus
MOTbEMHO-TPAHCTIOPTHBIX, CTPOUTEILHBIX, TOPOKHBIX MAIIIHH U 000py10BaHUs (110
OTpaciiiM), YTBEPKJACHHOTO mnpukazoM MunoOpHayku Poccuu ot 23.01.2018r.
Ne45;

- Ilpuxaz Muno6puayku Poccun ot 17.05.2012 Ne 413 "OO yTBepkaeHUU
dbenepaabHOro rocy1apCTBEHHOTO 00Pa30BaTEILHOIO CTaHAApTa CPEIHETO 00IIIEro
oOpazoBaHus";

- [Ipuxa3z Munnpocsemnienus: Poccuu ot 18.05.2023 Ne 371 "O06 yTBepkneHun
dbenepanpHOi 00pa30BaTEIBLHON MIPOTPAMMBI CPEIHETO O0IIero oopa3oBaHus";

- [Tpuxa3z Munnpocsenienust Poccuu ot 24.08.2022 Ne 762 "OO0 yTBepK1eHUU
[Topsinka opraHu3anudd M OCYUIECTBIICHUS OOpa30BaTEIbHOW NEATEIBHOCTH II0
o0Opa3oBaTeIbHBIM MPOTPAMMaM CPETHETO MPOPECCHOHATIEHOTO 00pa3oBaHus'";

- IIucemo Munnpocsemenuss Poccun ot 01.03.2023 Ne 05-592 "O
HalrpaBJICHUM pekoMeHaanuil" (BMecte ¢ "PexoMeHmanusiMu Mo peanu3anuu
cpenHero o6Omiero oOpa3oBaHus B Ipeaenax OCBOGHHS 00pa3oBaTelbHOU
porpamMMbl CpeaHero npodeccruoHanbHOro o0pazoBanus');

- Ilpuka3z Munnpocsemenus Poccum ot 01.02.2024 Ne62 "O BHeceHuu
W3MEHEHU B HEKOTOpbIE MpUKa3bl MuHHHCTEpPCTBA MNpoCBeumieHuss Poccuiickon


https://login.consultant.ru/link/?req=doc&base=RZB&n=451871&dst=768
https://login.consultant.ru/link/?req=doc&base=RZB&n=426546&dst=4
https://login.consultant.ru/link/?req=doc&base=RZB&n=436600&dst=100022

®enepaunu, Kacaroumecs: GpenepanbHbIX 00pa30BaTENbHBIX IPOrPAMM OCHOBHOI'O
obmero o0pazoBaHusi B cpeaHero o0mero oopasoBanus";

- Ilpukaz Munnpocsemenuss Poccun ot 21.02.2024 Nell9 "O BHeceHuu
n3meHeHn B npuwioxkeHns N 1 u N 2 x nmpukazy MuHucrepcTBa npoCBeIeHus
Poccuiickoii ®enepauuu ot 21 centsiops 2022 r. N 858 "OO yTBepkaeHUH
denepanbHOrO TepedyHs Y4YeOHUKOB, JOMYLICHHBIX K HCIOJB30BAHUIO TMIPH
peanu3aluyd HMEKOIIHMX TOCYJapCTBEHHYIO aKKPEIUTALMI 00pa30BaTebHbIX
OporpaMM HauyajJbHOTO OOIIEro, OCHOBHOIO OOWIIEro, CpemHero oOIIEro
oOpa3oBaHUs OpraHU3alUsIMH, OCYIIECTBISIOIUMU o0pa30BaTeNIbHYIO
JESTEIbHOCTh U YCTAHOBJICHUSI MPEAEIIBHOTO CPOKA UCIOIb30BAHUS UCKIFOUEHHBIX
y4eOHUKOB".

OcHOBHBIEC HCTOYHUKH:
1. I'abpuensn O. C., OctpoymoB U. I'., CnaakoB C. A. Xumus 10 krnacc

(bazoBblit ypoBeHb). DnexkTponHas ¢popma yueOnuka. ISBN 978-5-09-103818- 7.
2. Tabpuensu O. C., OctpoymoB U. I'., Cnagkop C. A. Xumus 11 kmace
(bazoBeblit ypoBeHb). DnexkTponHas ¢popma yueOnuka. ISBN 978-5-09-103818- 7.

3. BoctpukoBa I'.}O., MBanoBa B.M. Meroauueckue yKazaHus s
71a00paTOPHBIX PadOT MO XUMUKU. BOpPOHEKCKUN TOCYIapCTBEHHBIN TEXHUYECKUMA
yHuBepcuTeT. — Boponex, 2022. — 31 c.

4.BoctpukoBa I'.}O., Xopoxopauna E.A. Xumusa: VYueOHoe mnocobue /
Boponex: BoOpoHEXCKMI  TIOCyIapCTBEHHBIM  apXUTEKTYPHO-CTPOUTEIIbHBIN
yuupepcutet, ObC ACB, 2015. — 92 c. — ISBN 978-5-890040-579-1. — Tekcr:
ANIEKTPOHHBIN // DNEKTpOHHBINA pecypc nudpoBoit odpazoatenbHol cpenbl CIT1O
PROFo6pazoBanue: [caiiT]. Caparos, 2019. — URL.:
https://profspo.ru/books/59133.

JlonoIHUTEIbHAS JIUTEepaTypa:

1. Hosommuckuit U1.M1., HoBommnackass H.C. Xumus. Yuebnuk mist 10
(11) xmacca o00meoOpa3oBaTENbHBIX OpraHu3aiuii. ba3oBwlii ypoBeHb: — 3-¢
uznanue. - M.: OO0 «TUJl «Pycckoe cinoBo — yuebnnk», 2016. — 192 c.: un.-
(MHaHOBanMoHHas 1IKOJIA).

2. Pynsutuc, I'yatuc ExadoBuu. Xumus. 8 knacc [TekcT] : ydeOHUK aJis
o011eo0pa3oBaTeNbHbIX OPraHU3alui © [ AeTeil ¢ HapyIllIEeHueM 3peHus] : B 2 4.
/T'. E. Pym3utuc, ®@. I'. ®enpaman. - 2-e uza. - Mocksa : [Ipocsemenue, 2017. - 26
cM. - (BI'OC).; ISBN 978-5-09-051949-6 (®I'OC) Xumuueckue Hayku -- O0mias u
HEOpPTaHUYeCKasi XUMHUS - YUEOHUK JIJIs1 cpeHel 00111eo00pa3oBaTeIbHOM IIIKOJIHI.

3. Oo6mas xumus. (CI10). Yuebnoe nmocooue. / I'muuka H.JI. - Mockaa:
KnoPyc, 2021. - 750 c.

4.3. IlepeyeHb MpOrpaMMHOro odecmnevyeHus, NpogecCuOHAIbHBIX 0a3
JTAHHBIX, TH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM pPecypcoB HHPOPMAIHOHHO-
TeJIeKOMMYHUKAINUOHHOI ceTn «HTepHEeT», HEOOXOAUMBIX JI OCBOEHUS
yueOHOro nmpeamera « XuMmus»


https://profspo.ru/books/59133

Jn mpoBefeHUsA psfia 3aHATHM MO NpegMETy XHMUSA He0O0XOAUMBbI
ayJIMTOPUH, OCHAllleHHbIE TPe3eHTALlMOHHbIM 000py/J0BaHUEM (KOMIIBIOTEP C
OC Windows u nporpammamu PowerPoint u Adobe Reader, MysnbTUMe gUHBIN
IPOEKTOP U IKPaH).

PexomennoBanubie ccouiku u3 I[Ipukasza Munnpocsemenuss Poccun ot
08.05.2019 N 233; 01 22.11.2019 N 632.

http://catalog.prosv.ru/item/22928
http://catalog.prosv.ru/item/25877
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/23540
http://catalog.prosv.ru/item/25874
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/25171
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25170
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34576
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25880
http://drofa-ventana.ru/expertise/umk-180
http://drofa-ventana.ru/expertise/umk-180
http:// www.mnemozina.ru/katalog-knig/srednee-obshchee-
obrazovanie/himiya/detail.php?ID=1589
http:// www.mnemozina.ru/katalog-knig/srednee-obshchee-
obrazovanie/himiya/detail.php?ID=1592
http://catalog.prosv.ru/item/25169
http://catalog.prosv.ru/item/25172
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34579
http://drofa-ventana.ru/expertise/umk-181

JIOTOTHUTE/ILHAS PEKOMEHIANMA 0 YJIeKTPOHHBIM pecypcam

1. http://www.iprbookshop.ru/ DiexkTpoHHO-0M0JIMOTEYHAS] CHCTEMA.

. www.chemistry.nglib.ru

. www.oglibrary.ru

. www.readnewbook.ru

. www.universal-p.ru

. www.by-chgu.ru

. www.inorgchem.nglib.ru

. www. pvg. mk. ru (oaumnuaga «Ilokopu BopoObeBEL TOPEDY).

9. www. hemi. wallst. ru (O6pa3oBaTeabHBIN CANT JUIS IIKOJLHUKOB «XUMHUS).
10. www. chem. msu. su (QnekTpoHHass OMOJIMOTEKA 10 XMMHH ).

11. www. 1september. ru (MmeToanueckas razera «llepBoe ceHTIOps»).
12. www. hvsh. ru (kypHan «XuUMUs B IIIKOIE)).
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13. www. hij. ru OkypHaI « XUMUS U )KU3HEY ).
14. www. chemistry-chemists. com (2JI€KTPOHHBIN KYPHAI « XVUMHUKHU U XUMUSD ).

4.4. Oco0eHHOCTH peaju3alUU Y4eOHOro mnpeaMeTra «XUMHSD» s
o0yJammuxcss W3 YHCJIA HHBAJIWIOB W JHI ¢ OrPaHUYEHHBIMH
BO3MO’KHOCTSIMH 3/10POBbSI

Ilpu obyuenuu Jauy ¢ OSPAHUYEHHBIMU BOZMONCHOCMAMU  300P0BbS,
npeoycmampusaemcs UHOUBUOYAIbHbI epadux 0OyueHus.

Hnsanuovl u auya ¢ oepanuyeHubiMu 603MONCHOCAMU 300P08bsL 0becnedenbl
neyamuviMu U INeKMPOHHLIMU 00OPA308aAMENbHLIMU pecypcamu 6 gopmax,
a0anmupoBanHuIX K 02PAHUYEHUAM UX 300DOBbS.

Hna ocywecmenenus npoyedyp meKyujeco KOHMPOIs YCNe8aemMocmu u
NPOMEINCYMOYHOU ammecmayuu 00y4arowuxcs, co30aromcsi @oHovl OYeHOYHbIX
cpedcms,  a0anmuposanHvle OISl  UHBANUOO8 U JUY C  O02PAHUYEHHBLIMU
B03MONCHOCAMU  300P06bsL U NO3GOJAIOWUE OYEeHUMb OO0CIUdICeHUe UMU
3aNIAHUPOBAHHBIX 8 OCHOBHOU 00PA308AMENLHOU NPOSPAMME  Pe3YIbmamos
00yuenuss u YpoeeHv COOpMUPOBAHHOCIU BCeX KOMNEMEeHYUl, 3dA6/IeHHbIX 6
006pazosamenvHol Npocpamme.
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5 KOHTPOJIb M OLIEHKA JOCTUKEHU PE3YJIbTATOB
OCBOEHUSA YYEBHOI'O TIPEJAMETA «XuUMUsD»»

PesynbraTsl 00y4yeHus

OneHka pe3yabTaToB
(bopMBI 1 METOTBI)

JIMYHOCTHBIE PE3YJIBTATHI

1) oco3HaHue O0OyYarOIMMHUCI POCCHICKON
IPaXTaHCKOW UICHTUIHOCTH;

2) TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

3) HanmMuMe MOTHBAIMM K OOYYEHHIO H

JINYHOCTHOMY PAa3BUTHIO,

(8 pen. Ilpukaza MunmnpocBemenuss Poccum oT
12.08.2022 N 732)

METAIIPEIMETHBIE PE3YJIBTATDI

1) OCBOECHHBIE oOy4JaronumMucs
MEXIpPEIMETHbIC TIOHSATHUS U  YHUBEpCAJIbHBIC
y4eOHbIe JEHUCTBUS (peryJsiTUBHBIE,

ITO3HAaBAaTCJIbHEBIC, KOMMYHI/IKaTI/IBHBIG);

2) CcHnocoOHOCTh WX  HCIOJIL30BaHUA B
[I03HABATEJIPHOM M COLUMAJIBHOM  MPAKTHUKE,
TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHUIO U
OCYLLECTBJIEHUIO y4ueOHOM NEeSITETHLHOCTH,
OopraHu3alu  y4eOHOTO  COTPpYJHUYECTBA  C
MearoruIeCKUMU pabOTHUKAMHU U CBEPCTHUKAMH, K
YYacTHI0O B TIOCTPOCHUW  WHAWBUAYAITbHOMN
00pa3oBaTeNbHON TPAEKTOPHUU;

ITPEAMETHBIE PE3VYJIBTATBI

1) chopMUPOBAHHOCTH TPENCTABICHUNA: O
XAMUYECKOU COCTaBIISIIONIEN €CTECTBEHHOHAYYHOU
KapTUHBI MUpPa, POJIM XMMUM B TIO3HAHUU SIBIICHUH

OpupoAbl, B  (POPMUPOBAHWUU  MBIIUICHUS |
KyJAbTYpbl ~ JIMYHOCTH, €€  (YHKIHMOHAJIHHOM
IPAaMOTHOCTH,  HEOOXOAMMOW sl  PElICHHS
NPAKTHYECKUX 3aaa4 U DKOJIOTUYECKHU

000CHOBAaHHOTO OTHOILICHUSI K CBOEMY 370POBbIO U
NPUPOJHOU CPEJIE;

2) BIaJCHUE CUCTEMON XMMUYECKUX 3HAHUM,
KOTOpasi BKJIIOYAET: OCHOBOIIOJArarolue MOHSATHUS
(XMMHYECKHI ~ DJIEMEHT, aTOM, JJIEKTPOHHAS
000109Ka aToMa, S-, p-, d-2JIEKTPOHHBIE OpOUTAIH

- OLIEHKA 32 YCTHBIE OTBETHI;
— OLEHKa YypOBHSA 3HAaHUU
CTYJEHTOB Ha KOHTpPOJbHO-
YYETHOM 3aHITHH;

- OIIEHKa 3a BBIIOJHEHUE
TECTOBBIX 3aJaHui 1o
KJIFOUEBBIM BOIIPOCAM.

— OIICHKa 3a BBINOJIHEHUE
KOHTPOJIbHBIX 3a1aHUM;

— OIICHKa 3a BBINOJIHEHUE
MPaKTUYECKUX padoT;
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aTOMOB, WOH, MOJIEKya, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTEMEHb OKHCICHUS,
XUMHYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN 00beM, YIJIEPOIHBIN CKEJIET,
(GyHKIIMOHAIBHAS TpYINa, paguKkai, H30MepHs,
HU30MEpPBI, TOMOJIOTUYECKHH  psAll, TOMOJIOTH,
yTIEBOAOPObI, KHUCIOPOJ- U a30TCOAEpKaliue
COCIMHEHUsI, OWOJIOTMYECKH aKTUBHBIE BEIlECTBA
(YrneBojpl, KUpBI, OEJIKH), MOHOMEp, IOJIUMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUSI, KpUCTAJUIMUECKasi pelIeTKa, THUIIbI
XUMHUYECKUX peakuui (OKUCAUTENBHO-

BOCCTAHOBUTEJIbHBIE, DK30- U DHIOTEPMHUYECKUE,
peakIMy HOHHOTO 0OMEHa), paCTBOP, JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAS JUCCOLHAIIMS,
OKHCIIUTENb, BOCCTAaHOBUTEb, CKOPOCTh
XUMHUYECKON peaklny, XUMUYECKOE PaBHOBECHUE),
TEOPHUH U 3aKOHBI (TEOpUS XUMUYECKOTO CTPOCHUS
oprannueckux Bemects A.M. byrtneposa, teopus

BJICKTPOIIUTUYECKOU JIUCCOLMAIINH,
nepuoanueckut 3akoH [[.M. MenpneneeBa, 3akoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,

CUMBOJIMYECKUHN SI3bIK XUMHH, (HAKTOJIOTUUECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U
6e30macHOM UCIIOJIb30BAHUU BAKHEUIIINX
HEOPraHMYECKUX U OPTraHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKON JIeATeIbHOCTH YEJIOBEKa,;

3) cpopMHPOBAHHOCTHL YMEHUW BBISBISATH
XapaKTEepHbIE MPU3HAKU U B3aUMOCBSI3b N3YUEHHBIX
MOHATHUM, MPUMEHSTH COOTBETCTBYIOIIUE TMOHSATHUS
npu OMUCaHUU CTPOCHUS u CBOWMCTB
HEOPTaHMYECKUX W OPraHMYECKUX BEIIECTB U HX
MPEBPAILECHU; BBISIBISITH B3AUMOCBSI3b XUMUYECKHUX
3HAHUW C MOHATHSAMHU U MPEIACTABICHUSIMU JIPYTHX
€CTECTBEHHOHAYYHBIX MTPEAMETOB;

4) chopMHPOBAHHOCTH YMEHUH UCIIOJIH30BAThH
HaNMEHOBAHUS XUMHUYECKUX COCIMHEHUN
MEXKJIYHApOJHOTO  COI03a  TEOPETUYECKOW U
NPUKIATHON XUMHUM W TPUBUAJIbHBIC Ha3BaHUs
BOXHEUIIMX  BEImIECTB  (ITWIECH,  alleTHICH,
rmiepuH, ¢eHon, QopMmanpaerun,  yKCycHas
KHCJIOTA, TJUIUH, YrapHbIA ra3, YIJIEKUCIBIN ras,
aMMMaK, TallleHas W3BECTh, HETallleHas HW3BECTh,
NUTHbEBasE COJa W APYTUX), COCTaBISITH (HOPMYIIbI
HEOPTaHWYECKUX U  OPraHWYeCKUX  BEIIECTB,




YpaBHEHUS XWMHUYECKHX PEaKInii, OOBACHITh WX
CMBICJI; TIOATBEPXKAATh XapaKTEPHbIE XUMHUUYECKHUE
CBOMCTBA BEIIIECTB COOTBETCTBYIOIIUMU
SKCHEPUMEHTaMH U 3alUCSIMH  ypaBHEHHU
XUMHUYECKUX PEAKIIUM;

5) c(hopMHPOBAHHOCTH yMEHUH
YCTAHABIMBATh  MNPUHAJIEKHOCTh  M3YUCHHBIX
HEOPraHUYECKUX W OPraHUYEeCKHUX BEMIIECTB K
ONPEAECICHHBIM KJaccaM M TpynmnaM COEIWHEHUH,
XapaKTEepu30BaTh HMX COCTaB W  BAKHEHUILINE
CBOMCTBA; OMpPEAEIATh BUIbl XMMHUUYECKUX CBS3EH

(xoBaJyeHTHaA, MOHHas, MeTaJUTn4YecKasi,
BOJIOPOJIHAS), THITBI KPUCTAUTUYCCKUX PEIIETOK
BEIIIECTB; KJIaccu(UIUPOBATh XHUMHAYCCKHE
PCaKIHH;

6) BIAICHHE  OCHOBHBIMH  METOJaMH
HAy4YHOTO TIO3HAHWS BEIMIECTB W XUMHUYCCKUX
SBJICHUN (HAOJIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJIETUPOBAHUE);

7) chOpMUPOBAHHOCTL yYMEHUN MPOBOIUTH
pacyeTsl 0 XUMUYECKUM (POopMyJiaM U ypaBHEHHSIM
XUMUYECKUX  pEeakluid C  HCIOJIb30BAHUEM
buszruecKux BEIINYMH, XapaKTepU3yHOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacCCHhl,
o0beMa (HOpMaJbHBIE YCIIOBHS) ra30B, KOJIMYECTBA
BEIIIECTBA; MCIOJb30BaTh CUCTEMHBIC XUMHUYCCKHEC
3HAHUS ISl TPWHATHS PEIICHHH B KOHKPETHBIX
KU3HCHHBIX CUTYaIUSX, CBSI3aHHBIX C BEIIESCTBAMM
1 UX PUMCHCHHEM;

8) chopMUPOBAaHHOCTh YMEHUHN MJIAHUPOBAThH
U BBINOJHATH  XUMHYECKHH  JKCIICPUMEHT
(npeBpalieHrss  OPTaHMYECKUX  BEIICCTB  IIPH
HarpeBaHWM, TOJYUYCHHUE STUJICHA M M3YyYCHHE €ro
CBOWMCTB, KAa4eCTBEHHBIC DPEAKIIMU HA aJIbJCTHIBI,
KpaxmaJl, YKCYCHYIO KHCIJIOTY; IeHaTyparus OeIKOB
NPy HArpeBaHWM, I[BETHHIE peakiuu OEIKOB;
MIPOBOJIUTH PEAKIIMA MOHHOTO OOMEHA, ONPEACIISTh
Cpeny BOAHBIX PacTBOPOB, KAU€CTBCHHBIC PEAKIIHH
Ha cylbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHUS, peliaTh HKCIICPUMEHTAIbHBIC
3agaun 1o teMam "Meramiel" u "Hemeraminl") B
COOTBETCTBHUHM C NMPABUIIAMU TEXHUKU O€30MaCHOCTH
npu oOpalleHUH C BElECTBAMHU M J1a0OpaTOpHBIM
000pyI0BaHUEM; NPEACTABIATh  PE3YJIbTAThI
XMMHUYECKOTO JKCIEpUMEHTa B (GopMe 3amucH




YPaBHEHMM  COOTBETCTBYIOIIMX  pEAKUUA WU
¢opMynupoBaTh BBIBOJABI HAa OCHOBE  ATHX
PE3yNIbTATOB;

9) c(OpMUPOBAHHOCTD YMEHHUS
aHAIM3UPOBATh  XHUMHUYECKYI0  HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CPEICTB
MaccoBOil nHpopmMaiuu, cetb UHTEpHET U ipyrue);

10) chopMupoBaHHOCTh YMEHUN COOJIIOAATH
npaBuia HKOJIOTUYECKU 1eJ1ecCO00pa3HOTro
NOBEACHUSI B OBITY W TPYJIOBOM JAESITEIBHOCTU B
HEeIsIX ~ COXpPaHEHWs  CBOEro  370pOBbA
OKpy)Xarolled MNPUPOAHOM Cpenbl; YUUTHIBAThH
OMAaCHOCTh BO3ACHCTBHUS Ha >KUBBIC OpPTraHU3MBI

ONPENEIICHHBIX  BEIIECTB, IOHUMAs  CMBICI
roKasaress IPEAETBHON Oy CTUMOM
KOHIIEHTPAaLUK;

11) nns oOywarommxcsi ¢ OrpaHUYEHHBIMU
BO3MOKHOCTSIMU ~ 3JIOPOBBS:  C(HOPMUPOBAHHOCTH
YMEHHUSI TPUMEHATh 3HAHUS 00  OCHOBHBIX
JOCTYIIHBIX ~ METOJaX TO3HaHUA BEIIECTB W
XUMHUYECKUX SIBICHUM;
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(mecmo pabomei) (noonucs) ! (D.H.0)

(mecmo pabomei) (noonuce) (D.H.O)

PyxoBoaure/is 00pa3oBaTe/ibHO NPOrpaMMbi
Crapmuit npenojiaBarens kadeapsi
CTPOUTENBHOM TEXHHKH W HHIKEHEPHOI
MEXaHUKH UMEHH

npodeccopa H.A. YissiHoBa i,; ; i % YapanoB Anexcet BacunbeBuy
nadnuce)



paboyeii mporpaMMbl y4eOHOT0 npeaMerTa «XuMHsD)

JIMCT AKTYAJIM3ALIUA

HaumenoBauue
anemenTa OII,
pasnena, myHKTa

[TyHKT B nmpenpiayiei
penakuumn

H}’HKT C BHCCCHHBIMHU
N3MCHCHHUAMU

PexBu3uthl
3acemaHus,
YTBEPAUBIIETO
BHECCHUC
H3MEHEHMI




