MWHHUCTEPCTBO HAYKH 1 BBICHIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIMN
denepanbHOE rOCYIapCTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPESKACHUE
BBICIIETO 00Pa30BaHUs
«BopoHeKCKHii rOCyJapCTBEHHBIN TEXHUUYECKUI YHUBEPCUTET

YTBepxkaeHo
B cocraBe 06pazoBaTenbHON MPOTPAMMBI
Vyebuo-meToanueckuM cosetoM BI'TY
21.02.2024 npotokomn Ne6

PABOYAS ITPOT'PAMMA

yueOHOro nmpeamera
VI1.07 Xumus

CrnenuajabHoctb: 08.02.08 MoHTax U 3KCIUTyaTanus 000pyI0BaHUS U CUCTEM
ra30CHa0KeHHUsI
Kpamupukanusi BbINYCKHUKA: TEXHUK

HopmaTuBHblii cpok 00yuenusi: 3 roga 10 mecsies
®opma 00y4yeHHUs: OUHAA
I'onq Hauana moaroroBku: 2024 r.

[Iporpamma 00CyK/1eHa Ha 3ace€JaHUU METOINYECKOEO c,éBeTa CIIK
14 deBpansa 2024roma IIpoTokon Ne 6 /

Ty

4

[Ipencenarens meroamyeckoro coseta CIIK ~_ Cepreena C. U.

[Tporpamma o100peHa Ha 3acenanuu rejparoruyeckoro cosera CIIK
16 dbepans 2024roga ITpoTokon Ne 5
[Ipeacenarens neaarorndeckoro cosera CIIK //4//// Jlonuosa H.A.

2024



IIporpamma yuebnoro npenmeta YI1.07 Xumus pa3paboraHa Ha OCHOBE:

- ¢eaepanIbHOro TOCYJaPCTBEHHOTO 00pa30BaTEIbHOIO CTAHIAPTA CPETHETO
o0miero 00pa3oBaHUsA, YTBEPXKACHHOTO NpukazoM MunHoOpHayku Poccunm ot
17.05.2012 r. Ne 413 ¢ u3MeHEHHUsIMH, BHECEHHBIMH TMpUKa3aMu MUHHCTEPCTBA
npocBelenust Poccuiickoir @enepanuu ot 12 aBrycra 2022 r. Ne732 u ot 27
nekadpst 2023 r. Nel1028;

- (enmepanpHOIl  00pa3oBaTENBHOW TPOTPAMMBI  CPEAHETO  OOIIETO
obpazoBanus 08.02.08 MoHTaX M SKCIUTyaTalus OOOpYJAOBaHUSA M CHCTEM
razocHaOxxenuss yderom tpeboBanuit ®I'OC cpennero olmiero oOpazoBaHus,
YTBEPKJIEHHOTrO MpukazoM MwunHoOpHayku Poccum ot 17.05.2012 r. Ne 413.,
YTBEPXKICHHOU ITpUKa3oM MuHucTepcTBa npocselieHus Poccuiickont denepanuu
oT 18 mas 2023 r. Ne 371;

- (¢eneparbHOro TOCYJAPCTBEHHOIO O0pa30BATEIBHOTO CTaHAapTa II0
CIEUAIBHOCTU cpesiHero npodeccuonanbHoro oopazosanus 08.02.08 MouTax u
JKCIUTyaTalsi OOOpYNOBAHHUS W CHCTEM Ta30CHA0XKEHHsSI y4eToM TpeOOBaHUMI
®I'OC cpennero odiero ooOpazoBaHus, YTBEPKICHHOTO MpUKa3oM MUHOOpHAYKH
Poccum ot 17.05.2012 1. Ne 413.

Opranuzanusi-pazpadorunk: BI'TY

Pa3zpaboTunku:
Kopotkux A.C., npenoiaBaTeib
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1 MACHOPT PABOYEM TPOIT'PAMMbBI YUEBHOI'O ITPEIMETA
YII. 07 XUMUSA

1.1 Oo6aacTb npuMeHEeHUsI MPOrPaMMbl

Peanuzamms cpemnero o6mero obpazoanust B mpeaemax OIl CIIO mo
nporpaMme MNOJArOTOBKM CHELUAINCTOB CPEIHEr0 3BE€HAa IO CIEHHAIBHOCTH
08.02.08 MoHTax W 3KcIUTyaTalusi 00OpyJOBaHUS U CUCTEM Ta30CHAOKEHHS B
coorBercTBUU ¢ PI'OC CIIO mo cnemmansHoctH , 08.02.08 MoHTax u
AKCIUTyaTalsi OOOpYJOBaHMUS W CHCTEM Ta30CHAOXKEHMsSI ydeToM TpeOoBaHUMN
®I'OC cpennero odiero ooOpazoBaHus, YTBEPKIACHHOTO MpUKka3zoM MUHOOpHAYKH
Poccun ot 17.05.2012 r. Ne 413. ¢ u3MEHEHUAMH, BHECEHHBIMH MPHUKA30M
MunnctepcTBa npocemenus Poccuiickoii @enepanyu ot 12 aBrycra 2022 r. Ne732
u ot 27 nekabps 2023 1. Nel028, u denepanbHOil 00pa3oBaTeIbLHON MPOrPaMMBbI
cpenHero o0Omero oOpa3oBaHMs, YTBEPXKIACHHOW NpHKa3oM MuHuUCTEpCTBA
npocsemenus Poccuiickont ®enepanyu ot 18 masg 2023 r. Ne 371.

1.2 OOmas xapakTepuCcTHKA Y4eOHOro npeaMera « XuMHs»
XHUMHUSA — 3TO HayKa O BEUIECTBAX, UX COCTAaBE U CTPOCHHUM, CBOWCTBAX U

NPEBpPALICHUSIX, 3HAYEHUU XHUMHUYECKHUX BEIIECTB, MaTEpUalIOB M IPOLECCOB B
IOPAKTUUECKON JedaTenabHocTH uenoBeka. CoaepikaHue o0011eo0pa3oBaTenbHON
y4eOHOW TUCHUIUIMHBI «XWUMUSD HaNpaBlIeHO Ha YCBOCHHE OOYYarOIIUMUCS
OCHOBHBIX MOHSTHI, 3aKOHOB ¥ TEOPUI XMUMHH; OBJIaJIcCHUE YMEHUSIMH HAOTIOAATh
XUMHYECKHE SBIICHUS, MPOBOIUTH XUMUYECKUI IKCTIEPUMEHT, POU3BOUTH pac-
YeThl HA OCHOBE XMMHUECKUX (DOPMYJT BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUHA.
B mpouecce u3ydeHus XMMHHM y OOYYarOIIMXCs Pa3BUBAIOTCSA IO3HABATEIbHbBIE
MHTEPEChl U UHTEUIEKTyalIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIIbHOM
npuoOpeTeHus 3HaHUH M0 XMMHH B COOTBETCTBUHU C BO3HUKAIOIIUMU )KU3HEHHBIMU
npobiieMaM, BOCHHUTHIBAETCS OEpEKHOE OTHOIICHUS K TPUPOJE, TMOHWMaHWE
3I0pOBOI0 00pa3a KU3HU, HEOOXOAUMOCTH NMPEAYTPERKACHUS ABICHUM, HAHOCSIIIUX
BpeI 37I0POBBI0 M OKpyXkaromiei cpeae. OHM OCBaWBaIOT MPUEMBI TPaMOTHOTO,
0€30IMacHOr0 UCMOIb30BaHUS XMMHUECKHUX BEUIECTB U MaTEPHAIOB, MPUMEHSIEMBIX
B OBITY, CEIbCKOM XO3SIIICTBE U Ha TIPOU3BOCTBE.

[Ipu cTpyKTypupOBaHUU COAEpKaHUsA OO0IIeo0pa3oBaTEeILHON yUeOHOM
JUCHMIUIMHBL s MpOo(ecCHOHANBbHBIX  00pa30BaTeIbHBIX  OpPraHMU3allMi,
peanu3yroImx 00pa3oBaTelbHYI0 MPOrpaMMy cpeaHero oOiiero oOpa3oBaHHs B
npenenax ocBoeHus OIIOII CIIO na 6a3e ocHOBHOro o0IIero oOpa3zoBaHUS,
YUHUTHIBAJIACH OOBEKTUBHAS PEATbHOCTh — HEOOJIBIIION 00bEM YacoB, OTIMYIIEHHBIX
Ha W3y4EHME XHMHUU M CTPEMJIEHME MaKCHUMalbHO COOTBETCTBOBATh HJESAM
pa3BuBaromero oOydenusa. IloaTromy TeopeTHueckne BONPOCHI MaKCHUMAaJIbHO
CMEIllEHbl K Hauyaldy U3Y4YeHHUs TMpeAMeTa, C TeM, 4YTOObl MOCIETyIOIINH
dakTUyecKuil Marepuan paccMaTpUBajiCs Ha OCHOBE M3yUYEHHBIX TEOpHUH.



Peanuzanus qeyKTUBHOTO MOAXOAA K U3YYEHUIO XUMHUH CIIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTHYECKUX OIepaldii MBIIUICHHS, KaK aHajJu3 W CUHTE3, 0000IeHue u
KOHKpETH3AIlsl, CPAaBHCHHUE W aHAJIOTHUS, CUCTeMAaTH3aIus U KilacCu()UKAIUs U Jp.
B  mpodeccuonanpHBIX  00pa30BAaTENbHBIX  OPTaHHU3AIUAX, PEATU3YIOIIHX
o0pa3oBaTeNbHyI0 MpOrpaMMmy CpeaHero ooOmero oOpa3oBaHUS B TIpenenax
ocBoenust OIIOII CIIO nHa 6a3e OCHOBHOro 00IIEro 00pa3oBaHUs, Y4e€OHOIO
npeaMeTa « XUMHUs U3ydaeTcs Kak y4eOHbIN MpeAMET, KOTOPBIM OCHOBBIBAETCS Ha
3HAHMSX OOYYAIONIMXCS, TOJYYEHHBIX IMpU HU3YYEeHUU (QU3MUKHU, reorpaduu,
MAaTEMATHKH B OCHOBHOM IIKOJIE.

BaxxHyt0 poib B OCBOCHHM COJIEPKaHUS TIPOTPAMMBI HTPAIOT COOCTBEHHBIC
HaOMFOCHUS OO0YYarOIMMUXCs 32 Pa3HBIMH CUTHAJIAMH TIPOIlecca W MPUOOpETECHUE
HABBIKOB  BBIMIOJHEHUS  DKCIIEPUMEHTa B  XMMHUYECKOM  000pYJI0BaHHOMN
nabopaTopuu.

1.3 Hesn n3yyeHust yueOHOro npeamera « XuMHus»
- (¢opMHpOBaHHE Yy OOYYaIOIIMXCS LETOCTHOrO MPEICTABICHUS O MHUPE U POJIH

XUMHH B CO3JJaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHUPA;

- YMEHHUSI OOBSCHATH OOBEKTHl M MPOIECCHl OKPYXKAOUIeH AelCTBUTEIBHOCTH:
IIPUPOJHOM, COLMAIBHOW, KYJbTYPHOW, TEXHUYECKON CpEIbl, — HCHOJIb3Ys JJIs
3TOr0 XMMHUYECKHE 3HAHUS;

- pa3BUTHE Yy OOYy4YalOIIMXCAd YMEHHMM pa3nuuarh (aKTbl U OLIEHKH, CPABHHBATh
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C
ONpEJENICHHOW CUCTEMON IIeHHOCTeH, (opmyinpoBaTh M  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

- IpHOOpeTEeHNE 00YUYaIOLMMHUCS OMBITa Pa3HOOOPA3HOM EATEIbHOCTH, IO3HAHUS
Y CaMOTIO3HAaHUS; KIIFOUEBBIX HABBIKOB, UMEIOLIUX YHUBEPCATIBbHOE 3HAUCHHE JIJIS
pa3IMYHBIX BUJOB JESATEILHOCTH (HABBIKOB PELIEHUsI TPOOJIeM, TPUHATHS pellie-
HUH, TIOUCKA, aHaJIh3a U 00pabOTKU HH(POpMAIMU, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB MU3MEPEHU, COTPYIHUYECTBA, 0€30MaCHOr0 0OpAIlEHHUs C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HM).

1.4 Mecrto yueoHoro npeamera Xumus B ctpykrype IIICC3:

VY4eOHbIl peaMeT « XUMUSD SIBISETCS YICOHBIM MPEIMETOM 00s13aTeIbHOM
npenmetHorr obnactu  «EctectBennbie Hayku»y DI'OC cpemnero o0rmiero
oOpa3oBaHUs.

B yueOnom miiane IIIICC3 yueOnblii npeaMer «XUMHS» BXOAUT B COCTAaB
00111e00pa30BaTEIbHBIX YUCOHBIX.

[Ipu 5TOM H3ydyeHue yueOHOoro npeamera XuMus peaycMOTpeHo Ha 6a30BOM
YpPOBHE U HANPABIEHO Ha JOCTUKEHUE JIMYHOCTHBIX, METANpEAMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB.



2 IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «XUMMUSA»

JInuHOCTHBIE Pe3yJIbTATHI BKJIKYAIOT:

— 0CO3HaHUE 00YyYaIOIIMUMUCA POCCUUCKON TPaKIaHCKON UACHTUYHOCTH;

- TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEICIICHUIO;

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

- LEJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHEW MO3ULIHH JIMYHOCTA HAa OCHOBE
JIyXOBHO-HPABCTBCHHBIX  IIEHHOCTEM  HapoaoB  Poccuiickon  deneparuu,
HUCTOPUYECKUX M HAIMOHAIBHO-KYJIBTYPHBIX TPaJUlIUi, (OPMUPOBAHUE CHCTEMbI
3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYIILIUOHHOTO
MHUPOBO33pPEHUS, PABOCO3HAHUS, IKOJIOTHUECKOU KYJIbTYPhI, CHOCOOHOCTH CTaBUTh
1EJIM U CTPOUTH KU3HCHHBIE TUIaHbI,

- YyBCTBO TOPJAOCTH U YBaXKEHUS K UICTOPUM U IOCTUKEHHUSM OTECYECTBEHHOM
XUMHUYECKON HayKW; XMMHUUYECKH TPAMOTHOE IMOBEICHHE B MPOQPECCHOHATBHON
JEATCIBHOCTH W B OBITY MpH OOpallleHUHM C XUMHUYECKUMH BEIIECTBAMH,
MaTepuagaM U IpoleccaMu;

— TOTOBHOCTH K MPOJIOJDKEHUI0 00pa30BaHUs U MOBBINICHUS KBaTU(DUKALIUH
B M30paHHON NPOo(EeCCHOHATBLHON NESITeIbHOCTH U 00BbEKTUBHOE OCO3HAHHE POJIU
XUMHUUYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHUE HUCIOJIb30BaTh JTOCTUKEHUSI COBPEMEHHON XMMHUUYECKON HAYKU H
XUMUYECKUX TEXHOJOTUN JUIsi TIOBBIIIEHUS COOCTBEHHOTO HWHTEJUICKTYaJbHOTO
pa3BUTHS B BEIOpaHHOM MpodhecCuOHaATBHOM NeITeTbHOCTH.

MeranpeaMeTHble pe3yJbTaThl BKJIKOYAIOT:

- OCBOCHHE OOYYAIOMIMMUCS MEXKIPEAMETHBIX MOHATUN (MCIOJB3YIOTCS B
HECKOJBbKHX MPEIMETHBIX 00JACTAX U MO3BOJISIIOT CBSA3BIBATH 3HAHUS U3 PA3JIMYHBIX
y4eOHBIX MPEIMETOB, Y4EOHBIX KypPCOB, MOyJIEH B IEJIOCTHYIO HAYUYHYIO KapTUHY
MuUpa) U yHUBEpPCAIbHBIX  y4e€OHbIX  JIEWCTBUM (mo3HaBaTeIbHBIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE);

- CMIOCOOHOCTh UX UCIOJIB30BATh B YUEOHOM, TO3HABATEIBLHON U COLMATIBLHOM
MIPaKTHUKE;

- TOTOBHOCTb K CaMOCTOATEJIIBHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO
y4eOHOW JEATeNbHOCTH M OpraHM3alMd  Y4yeOHOro  COTpyAHHYECTBAa C
NEeAarorndyecKuMi paOOTHUKAMU W CBEPCTHHKAMM, K YYaCTHUIO B TOCTPOCHUHU
WHIMBUyJIbHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJIaJICHUE HaBBIKAMU Yy4eOHO-UCCIIEIOBATENLCKOM, MPOEKTHOM H
COLIMAJIbHOM AEATEIbHOCTH;

— HCIOJB30BAaHUE PA3JIUYHBIX BHJIOB ITO3HABATEIBHOW JESITEIBHOCTH H

OCHOBHBIX MHTEIJIEKTYyalIbHBIX onepanuid (MOCTaHOBKHU 3a/layu, (OpMYIUPOBAHUS
TUIO0TE3, aHAIN3a U CHHTE3a, CPABHEHUS1, 0000IIEHUS, CUCTEMATU3AI1H, BBISIBJICHUS
MPUYUHHO-CJIEICTBEHHBIX CBA3EH, MOMCKA aHAJIOroB, (OPMYIUPOBAHUS BHIBOJIOB)
JUISL pEUIeHUs TOCTaBJIECHHOM 3aJau, TPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
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(HaOnroieHNs, HAy4YHOIO OJKCHEPUMEHTA) Ul HU3YYEHHs pas3JInyHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M MPOLECCOB, ¢ KOTOPHIMH BO3HUKAET HEOOXOIWMOCTH
CTaJIKUBAThCA B MpodeccrnoHalbHO cdepe;

— HCHOJIb30BAaHUE PA3IUYHBIX HMCTOYHHUKOB JUISI MOJIYYEHHUS XUMHUYECKON
uHpOpMallMi, YMEHUE OLICHUTb €€ JOCTOBEPHOCTh AJIsi JOCTHUKEHHS XOPOIIHMX
pe3yNbTaToB B NPOPECCUOHAIBHOU cdepe.

IIpeaMeTHBbIe pe3yabTaThl JOJKHBI OTPAXKATh:

1) chopMupOBaHHOCTH MPEACTABICHUI: O XMMHUYECKON COCTaBIIAIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XUMHUH B MIO3HAHUU SIBJIEHUN TIPUPOJIBI,
B (OpPMHUpPOBAHMM MBIIUICHUS M KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAIbHON
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEeIEHUs] MPAKTUYECKHUX 3a/1a4 U HKOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIE;

2) BIaJeHUE CUCTEMOW XHWMHUYECKUX 3HAaHUN, KOTOpas BKJIIOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM DJJIEMEHT, aToOM, 3JIEKTPOHHAs
oboiouka artoma, s-, P-, 0-3JIEKTPOHHBIE OpPOWUTAIM aTOMOB, WOH, MOJICKYJIA,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTEIIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00bEM, YIIIEPOAHBIA CKENET, (PyHKIUOHATbHAS
rpymmna, paaukaid, HW30MEpHUs, H30MEpPbl, T'OMOJOTHYECKUN psAll, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPOJ- W a30TCOJEpKalle COECTUHEHMs, OHOJIOrMYecKu
aKTUBHBIE BEIIEeCTBa (YTJIEBOJIbI, )KUPbI, OCIKH), MOHOMEp, IOJUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COCAUHEHUS, KPUCTAJUIMYECKAas PEUIETKAa, THIIbI
XUMHYECKUX  peakuuid  (OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE,  3K30- U
PHAOTEPMHUYECKUE, pEAKIMH HOHHOro OOMEHa), pacTBOpP, DJIEKTPOJIMTHI,
HEAJIEKTPOJUTHIL, ANEKTPOIUTHUECKAs! JUCCOLMALIMS, OKHCIIUTEb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOW pEaKIMH, XMMHYECKOE pPaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMUYECKOTO CTPOCHHUsI opraHndeckux BeniectB A.M. byTieposa, Teopus
AJIEKTPOJUTUYECKON JHUCconManuu, nepuoaudeckuii 3akon [[.M. Menneneena,
3aKOH COXPAHEHMSI MAaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XUMUH,
(dakToIIOTHUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHHWU U OE30MacHOM
WCITIOJIb30BAaHUU BXKHEUIIIMX HEOPTaHUYECKUX U OPTAaHMYECKHUX BEIIECTB B OBITY U
MPaKTUYECKOMN ACSTEIbHOCTH YEJIOBEKa;

3) cpopMUpPOBaHHOCTb YMEHHI BBISBIATH XapaKT€pHblE MNPU3HAKU M
B3aMMOCBSI3b M3YUYEHHBIX MOHSITHI, MPUMEHSITh COOTBETCTBYIOLIUE MOHATUS MPHU
ONMCAHUM CTPOEHUS M CBONCTB HEOPTaHMYECKHX M OPraHMYECKUX BELIECTB M MX
IIPEBPAILECHNN; BBISBIATH B3aHUMOCBS3b XMMHYECKMX 3HAHUM C MOHATHIMHU U
IPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

4) copMUPOBaHHOCTh YMEHUI HCIOJB30BaTh HAUMEHOBAHMSI XUMUYECKUX
COCIMHEHUA MEXKIYHAPOJHOIO COK03a TEOPETUYECKOW M IMPUKIAAHOW XUMHUHU U
TPUBHAJIbHbIE HAa3BaHUS BAXKHEHIIMX BELIECTB (STWIJIEH, alETWIEH, IJIMLEPHH,



benoun, hopmanbieru, yKCycHas KUCIOTa, TJIMIUH, yrapHbli ra3, YIJIeKUCIIbIN ra3,
aMMHaK, TalleHasi W3BECTh, HeramieHass W3BECTb, NUTbEBas coAa W JPYTUX),
COCTaBJISITH (POPMYJIBI HEOPTAHMUYECKUX W OPTaHMYECKUX BEIIECTB, YPAaBHCHHS
XUMHUUYECKUX pEaKIui, OOBSCHATh HX CMBICI, MOATBEPKIATh XapaKTEPHBIC
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIUMHU YKCIIEPUMEHTAMU U 3aMUCIMU
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

5) chopMUpOBaHHOCTh YMEHHM YCTaHABIUBATH TPUHAIIICKHOCTh U3YUEHHBIX
HEOPTaHWYECKUX U OPraHUYECKUX BEIIECTB K OMpPEAENEHHBIM KJIaccaM U Tpynnam
COEMHECHUM, XapAaKTEPU30BATh UX COCTAB M BAXKHEWIIME CBOMCTBA; ONPEICIISITH
BUJIbI XUMHUYECKUX CBsI3€il (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJIOPOIHAS),
TUTBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIacCCU(UIIMPOBATh XUMHUYECKHE
peakuuu;

6) BiIaJeHHE OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJICHUH (HaOI0/IeHuE, U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHUE);

7) chOpMHPOBAHHOCTh YMEHMI MPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCMOIb30BaHUEM (PUBMUECKUX
BEJIMYMH, XaPAKTEPU3YIONIMX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: MAaCCHI,
o0beMa (HOpMalbHBIE YCIIOBHUS) ra3oB, KOJHMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMMHYECKUE 3HAHUS U1 TPUHITUS PEUIEHUA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHUEM;

8) chopMHUPOBAHHOCTh, YMEHUH TUTAHUPOBATH W BBITIOJHATH XUMUYECKHUM
IKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUEHUE
ATUJICHA U U3YUYECHHE €T0 CBOMCTB, KaUeCTBEHHBIE PEaKIMU Ha aJIbJICTU/IbI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JAeHaTypalus OeIKOB MpU HArpeBaHUU, LBETHBIC pPEaKIIUU
OCJIKOB; TPOBOJUTH PEAKIIMHM HOHHOTO OOMEHa, OMpeAeNsTh CpPely BOJHBIX
PacTBOPOB, KAUECTBEHHBIE PEAKIINU Ha CyJib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHWUS; pelaTh 3KCIepUMEHTaIbHbIE 3aauu 1o Temam "Metamuibl" u
"Hemeramns") B COOTBETCTBHUM C TpaBWJIAMH TEXHUKH O€30MACHOCTH TIPH
oOpalieHry C BEIIeCTBAMH W JIADOPATOPHBIM O0OPYJAOBAHHUEM; MPEACTABISTH
pe3yJbTaThl XUMHUYECKOTO OJKCIepuMeHTa B (opMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakiuidi U (QopMyaupoBaTh BBIBOJBI Ha OCHOBE JTHUX
pe3yIbTaTOB;

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

10) chopMupOBaHHOCT, YMEHUW COONIOMATh TIPAaBWIIA SKOJOTHUECKH
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATENbHOCTH B LEJAX
COXpaHEHHUs] CBOErO 3J0POBbS M OKPYXKAIOIIEH MPUPOJIHON Cpenbl; YUUTHIBATH
OMMACHOCTh BO3/CHCTBUS HA )KMBBIE OPraHU3MbI ONPE/ICTICHHBIX BEIIECTB, TOHUMAs



CMBICJI TTOKa3aTess NPeAeIbHOM 10IyCTUMOM KOHLIEHTPALINY;

11) nns oOyvaronmxcss ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMU 3JIOPOBBSI:
c(OpMUPOBAHHOCTh YMEHUS MPUMEHSATH 3HAHHSI 00 OCHOBHBIX JJOCTYITHBIX METO1aX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM.

OgyaieHHe YHHBEPCAJbHBIMH MO3HABATEJIbHBIMY JI€HCTBUSIMH. YMEHUE
UCTIONIb30BaTh 0a30BbIe JIOTUYECKHE JCUCTBHSA, 0a30BBIE HCCIEIOBATEIHCKHC
nercTBus, paboTath ¢ HHQOPMAIIUECH.

OBinageHne yHUBEPCAJIBHBIMH  KOMMYHUKATHMBHBIMH  Y4eOHBIMH
AedcTBHAMM: 00€eCreynBaeT C(POPMUPOBAHHOCTD COLMATBHBIX HABBIKOB OOILIEHNUS,
COBMECTHOM JIEATEIBHOCTH.

Oguanenue YHHBepPCAIbHBIMH peryJasiTUBHbIMH y4eOHbIMH
JAEHCTBUSAAMM: BKJIIOYAET YMEHMS CAMOOPraHHU3alMd, CAMOKOHTPOJIA, Pa3BUTHE
AMOLIMOHAJIBHOTO MHTEIUIEKTA.

IIpeameTHBbIE pe3yJIbTATHI:
- OCBOCHHE 00YUaIOIUMHUCS B XOJ€ U3yUEHHUs YUeOHOTO IIPEeIMETa HayYHBIX

3HaHUW, YMEHUN U CIOCOOOB NEUCTBUM, cieNU(PUIECKUX JJISI COOTBETCTBYIOIICH
MpEeIMETHON 00JIaCTH; MPEANOCHUIKM HAYYHOTO THIA MBILLICHUS;

- BUJBI IEATENBHOCTH MO MMOJYYEHUIO HOBOT'O 3HAHMUSI, €T0 MHTEPIIPETALINH,
npeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYallUSIX, B TOM YHCIIE
P CO3/IaHUH YYEOHBIX U COIUATBHBIX MTPOEKTOB.

— c(opMUPOBAHHOCTh TPEACTABICHUM O MECTE XUMHH B COBPEMEHHOU
HAy4YHOW KapTUHE MUpa; TOHUMAaHUE POJIM XUMUU B (DOPMUPOBAHUM KPyro3opa U
(yHKLIMOHAJIBLHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUsI MPAKTUUECKUX 3a/1a4;

— BJIQJICHUE OCHOBOMOJIATAIOIIMMU XUMHUUYECKHUMU TOHATUSIMH, TEOPUSIMH,
3aKOHAMH W  3aKOHOMEPHOCTSIMHU; YBEPEHHOE IMOJb30BAaHUE XHMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMM METOJAAMH HAYYHOI'O MMO3HAHUS, UCIIOJIb3YEMbBIMU B
XUMUU: HaOIIOJCHUEM, OIMHCAHUEM, HW3MEPEHHEM, OJKCICPUMEHTOM; YMEHHUE
00pabaTpiBaTh, OOBSICHATH PE3YIbTAThl MPOBEAECHHBIX OMBITOB M JENIaTh BBHIBO/IBI;
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHATH METOMABl TO3HAHHWS TPU PEHICHUU
MPAKTUYECKUX 33/1a4;

— c(opMUPOBaHHOCTb YMEHHUS [laBaThb KOJIMYECTBEHHBIE OLICHKU U
MIPOU3BOJIUTH PACUETHI TT0 XUMUYECKUM (HOPMYJIaM U YPABHEHUSIM;

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

— c(hOpMUPOBAHHOCTH COOCTBEHHON TTO3UITUHU TI0 OTHOIIEHUIO K XUMUYECKOM
nH(pOpMaIUK, MOTy4aeMO U3 Pa3HbIX HCTOYHUKOB;



- TOHMMaHUS B3aUMOCBSA3M Y4Y€OHOro TMpeaMera C OCOOEHHOCTIMHU
npodeccuu U TPOo(EecCHOHANBHOM AESTENbHOCThIO, B OCHOBE KOTOPBIX JI€KaT
3HAHMS 110 JAHHOMY y4eOHOMY MpPEIMETY;

- BJAJCHUE OCHOBOIIOJATAlOIMMHU XUMUYECKUMU IOHATUSAMHU, TEOPHUSIMH,
3aKOHAMM M  3aKOHOMEDHOCTSMH; YBEPEHHOE IIOJb30BAHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMU METOJAMHU HAy4YHOT'O MO3HAHMSI, UCIOJIb3yEMBIMU B
XUMUU: Ha0II0ZICHUE, OTIMCAHKE, U3MEPEHUE, IKCIIEPUMEHT; YMEHHE 00padaThIBaTh,
OOBSCHATH PE3yibTaThl MPOBEJACHHBIX OIBITOB U JI€JaTh BBIBOJIbI; TOTOBHOCTH U
CIIOCOOHOCTH MPUMEHATh METO/IbI TIO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3aa4;

- ¢(hOPMUPOBAHHOCTh YMEHHUS J1aBaTh KOJUYECTBEHHBIE OIICHKU U MPOBOJAUTD
pacyeTsl 0 XUMHUYECKUM (OopMyJiaM U YpaBHEHUSM;

- BJIaJICHUE TMpaBUIaMH TEXHUKU OE€30IaCHOCTH NpPU HCIOJIb30BAHUU
XUMHYECKUX BEILIECTB;

- cOpPMUPOBAHHOCTH COOCTBEHHOM MO3UIIMM IO OTHOLIEHUIO K XUMUYECKOM
uH(pOpMaIuK, NOJy4aeMOM U3 Pa3HbIX HCTOYHUKOB.



3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJMETA XUMMUS
3.1 O0bem yueOHOTro npeamMera Xumus U BUbI y4eOHOH padoThI

Bup yueOHo# padoThI Oo0bem

JacoB
O0beM padoThHI 00YUAIONIMXCS B AKAJIEMUYeCKHX Yacax (Bcero) 78
O0bem paGorbl oO0y4yamwmIMXCS BO  B3aMMOJEHCTBUM  C 78

npenojaaBaresgemM (Bcero)

B TOM 4YMCIJIC:

JIEKIUHU 40
MIPAKTUYECKHUE 3aHATHUS -
1ab0paTOpHOE 3aHATHE 38

CamocrosiTesibHasi padoTa o0y4yarouierocs (Bcero) ¢ 000CHOBaHueM -
pacuyeTra BpeMeHH, 3aTPAYMBaEeMOr0 Ha ee BbINOJHEeHHe

B TOM 4YMCIJIC:

U3yUeHHE Y4YeOHOTO/TEOPEeTHYECKOro marepuajnga (1o KOHCIIeKTaM -
JIEKITUH ), N3y4eHHEe OCHOBHOW U JIOTIOJIHUTEIILHOM JINTEPATYPBI

IMOATOTOBKA K ITPAKTHYCCKHUM H Jla60paT0pHBIM SaHATUAM -

BBITIOJTHCHUC MHAWMBUAYaJIbHOI'O UM I'PYIIIIOBOI'O 3aJlaHU -

MOATOTOBKA K MPOMEKYTOYHOM aTTECTAIlMH, KOTOpas MPOBOJMUTCS B -
dbopme aud. 3auera

A ap. -

NHauBUAYAJbHBIH POEKT -

KouncyabTanuu -

IIpomexkyTouyHasi arrecrauus B popme

Ne 1cemectp - npyras ¢opma KOHTpOJIs -

Ne 2cemectp — nud.3auer -




3.2

TeMaTnuyecKkuil VIAH U CoAePKaAHUE YHeOHOT0 NpeaMeTa XUMUS

TemaTnveckue OcHoBHOe coep:kaHue O6bem OcHoBHbBIE BUIBI 1EATEILHOCTH 00y4aI0IIEerocst
0JIOKH, TEMBI 4acoB
1 2 3 4
Paznen 1.
OcHoBBI 0011 el XUMUH
Tema 1.1. ATOMHO-MOJIEKYJISIPHOE YUeHHe 6
1 OnpeneneHre XMMUH KaK HAyKH U MTPOU3BOUTENILHOM CUITBI 00IIIECTBA. Hanucanue KOHCIIEKTa JIEKIMHA: KPAaTKO, CXEMaTH4HO,
3HayeHHe XUMHUHU B U3yYCHUU IIPUPOJIBI U Pa3BUTHH TeXHUKU. OCHOBHEBIE TOCJIE/I0BATEIbHO  (PUKCHPOBATH OCHOBHBIC —IIOJIOKCHHUS,
TIOHSTHUS M ONPE/ICIICHUS: XUMHYECKue, pusndeckue, GU3NKo- BBIBOJIbI, (pOPMYJIHPOBKH, OOOOLICHNS; MOMEYaTh BaXKHBIC
XUMUYECKHE MPOLECChl. XUMUYECKUE BEIIECTBA — XUMUUECKUE MBICIIH, BBIICIISITE KJIFOYCBBIC ClIOBA, TepMHHBL [IpoBepka
cucmemoi. TEPMHUHOB, TMOHATHH C TIOMOIIBIO SHIMKIONEANH, CIOBapei,
OCHOBHBIE TIOHATHS U 3aKOHBI XUMUH, aTOMbI U MOJIEKYJIbl, HOHBI, aTOMHBIE U 6 CIPABOYHUKOB C BBIIHCHIBAHMEM TOJIKOBAHWH B TETPAlb.
MOJIEKYJISIPHBIC MACChI, CTEXHOMETPHS O06o03HaUYeHNEe BONPOCOB, TEPMHHOB, MaTepuayia, KOTOpHIC
BBI3BIBAIOT TPYAHOCTH, IOWCK OTBETOB B PEKOMEHIyEeMOH
nuteparype. Ecnu camocTosTensHO He yaeTcst pa3o0paThest
B Marepuaie, Heo0X0oIuMo c(hOpPMYJIUPOBATH BOMPOC H
3a1aTh IMPENoJaBaTeNl0 Ha JIEKIMH WM Ha MPaKTHYeCKOM
3aHATHH.
Tema 1.2. Hamucanue KoOHCIEKTa JEKUUil: KpaTKo, CXEMaTU4HO,
KBaHTOBO-MexaHH1YeCKHe NMpeICTABIECHUS 0 CTPOEHHH aTOMa
8 TIOCJIE/IOBATENILHO  (PUKCHPOBATH OCHOBHBIC ITOJIOXKEHHUS,
1 BBIBOJIBI, (hOpMYIHMPOBKH, 00OOIIEHUS; TOMEYaTh BaXKHBIE
OOmue KBaHTOBO-MEXAaHMYECKHE IIPEACTAaBICHUSI O CTPOCHUHM aToMa.
. MBICJIH, BBIICISATH KIIIOYEBBIE CIJIOBA, TepMHUHBI. [IpoBepka
Ilepuonuueckuii 3axon .M. Menaeneesa. [IpuHIUIbI €€ OCTPOEHUS B . . .
TEPMHHOB, TIOHSATHH C TIOMOIIBIO SHIMKIIOTIENH, CIOBapeH,
COOTBETCTBMM CO CTPOGHHEM JJIEKTPOHHBIX 000JOYEK aTOMOB. .
. CIPaBOYHHUKOB C BBIMHCHIBAHWEM TOJIKOBAaHUH B TETPajb.
IleproanYHOCTE W3MEHEHHUS! CBOWMCTB 3JIEMEHTOB. 3HAYCHHWE YYEHHUS O
. O6o3HavueHne BOIIPOCOB, TEPMUHOB, Marepuaja, KOTOPHIE
XUMHYECKOH CBSI3H. N
m 2 BBI3BIBAIOT TPYIHOCTH, TOMCK OTBETOB B PEKOMEHIyEeMOil
BaHTOBBIE YHCJIa KaK XapaKTEePHUCTHKA COCTOSHUS 3JIEKTPOHA B aTOMeE: TTIaBHOE
5 paKTep I p ’ muteparype. Eciu camocTosTensHO He yaeTcst pa3o0paThest
opOHTaNnbHOE, MAarHUTHOE, CIIMHOBOE. [IpHHIINTIBI pacTipeieTIieHns IIEKTPOHOB B
p C ’ 0’ . PHHL pacnpea M P B Marepualie, HeoOXoAuMo CcHOPMYIHPOBaTh BOMPOC H
aTome. KTypa nepuoouieckoli ¢ M. Men, Ba.
TpyKTypa nep ucmentei o1eMenmos J1 caieneesa. 3aaTh TMPEIOJaBaTelNll0 Ha JIEKIMHM WM Ha IPaKTHYECKOM
3aBHCHMOCTh OKHUCIIUTEIFHO-BOCCTAHOBUTENFHBIX U KHCIOTHO-OCHOBHBIX CBOHCTB 2 -
9JIEMEHTOB M UX COCMHEHUH OT MOJI0KEHHUS B IEPHOANIECKON cucTeMe. DHepTus
HMOHU3aLUH, CPOJACTBO K AJIEKTPOHY, OTHOCUTENBHAS 3JEKTPOOTPULATEIBHOCTb.
OCHOBHBIE TUIIBI XUMUYECKOH CBA3H. 2




Tema 1.3.

XuMUS HEOPraHWYECKUX COeTNHHEHU 12
Hanucanue KoOHCIEKTa JEKIMA: KPaTKO, CXEMaTHYHO,
1 OKcuibl, TUAPOKCUIbL, CONU. BeCKHCI0pOaHbIE KUCIOThL. I eHeTHYecKas TOCIIENIOBATENBHO  QUKCHPOBATH  OCHOBHBIE  MOIOKEHHS,
CBA3b MEXTY HHMHU BBIBOJIBI, (DOPMYJIUPOBKH, OOOOIICHHUS; MTOMEUaTh BaXKHBIC
OKCH/IBI, THPOKCUBL, COJU. BeCKUCIOPOIHbIE KUCIOTHI. 2 MBICJIH, BHIACIATH KIIOMCBLIC CJ10BA, TCPMUHBL. HpOBepIia
IeneTrueckast cBA3b MEXITy HUMH (IIOATOTOBKA K TaOOpaTOpHOit padoTe). 2 TCPMUHOB, MOHATHH € MOMOTIBIO 3HHHK‘HOH6HIEH’ CIIOBAPEH,
CIPAaBOYHHKOB C BBIMKCHIBAHUEM TOJIKOBAaHUI B TETPAajb.
O0o03Ha4YeHHEe BOMPOCOB, TEPMUHOB, MaTepuasia, KOTOpbIC
BBI3BIBAIOT TPYAHOCTH, MOUCK OTBETOB B PEKOMEH/IyeMOM
nutepatype. Eciu caMocToATeNbHO HEe yAaeTcs pa3zo0paThes
B Marepuaie, HeoOX0omumo c(hHOpMyIHUPOBATH BOMPOC H
3aJaTh MPENOJABATENI0 HA JICKI[HHA WU HA MPAKTUYECKOM
3aHATHH.
Jlabopamopuvie 3anamus. OCHOBHBIE KIaCChl HEOPTaHUYECKUX COCTUHEHUH. 8
ITonyuenue coneit. 'eHeTHueckas cBs3b. JlabopaTopHble paboThl MO3BOJISIOT HAYYHUTHCS MPUMEHSTH
Y
TEOPETHYCCKUE 3HAHMSA, T[OJIyUYCHHbIC Ha JICKIHUH MpPHU
peleHNH  KOHKPEeTHBIX  3amad.  Yrtobsl  Hamboiee
palMoHaIbHO U TIOJIHO HCIIOJb30BaTh BCE BO3MOXKHOCTH
1a60PATOPHBIX TSl TOJATOTOBKH K HUM HEOOXOMMO: CIIEAyET
pa3obparh  JEKIHIO [0  COOTBETCTBYIOIEH  Teme,
03HAKOMHUTCS C COOTBETCTBYIOIIMM pa3/ielioM yueOHHKa,
npopaboTaTh JAOMOJHUTEIBHYIO JIMTEPATYPY M HUCTOYHHKH,
PELINTh 33/]a4U U BBITIOJHUTE JIPyTUe THChMEHHbIC 3aJaHusl.
Tema 1.4. CBoiicTBa pacTBOPOB 3JIEKTPOJIMTOB 12 Hanmcanue KoOHCHeKTa JIEKIHMHA: KpaTKo, CXEMaTH4HO,
" it
1 Pacmeopvl, wx  obOpazoBanune. CymIHOCTh  DJIEKTPOJUTHUECCKON OCIE/IOBATENLHO  (HKCHPOBATh OCHOBHEIC MOJONKCHHA,
B - BBIBOJBI, (POPMYJIMPOBKH, OOOOIICHNMS; TTOMEYaTh BaXKHBIC
Twnponus coneii. Msmenenne pH cpeiisl mpy THADOTH3e. MBICJIM, BBIICNSATH KIIIOYEBBIE CJIOBA, TEPMHUHBI. [IpoBepka
TEPMHMHOB, TOHATUH C MIOMOUIBIO SHIMKIIONEAUH, CIOBapel,
Peakiuu B pacTBOpax 3JEKTPOIUTOB, KAK PEAKIIHMH UX HOHOB. Y CIIOBHUS IPOTEKAHUS 2 .
o - CIPaBOYHUKOB C BBHINKCHIBAHUEM TOJIKOBAaHUH B TETPajb.
MIPAKTUICCKH HEOOPATHUMBIX PEaKIUil TBOWHOTO 0OMEHa.
O0o3HaveHHEe BOIPOCOB, TEPMUHOB, MarepHaia, KOTOPHIC
SHeKTponanIqecxaa JUccolanus Boapl. loHHOE TPOU3BE/ICHHE BOJEL. 2 BBI3BIBAIOT TPY/HOCTH, TOMCK OTBETOB B PEKOMEHIyeMOil
R[oaopozu{},m 110}<a3aTem;I pH Kak xapakTepuCTHKA aKTUBHOW PEAKI[UH CPEIIBL. matepatype. ECIIH CaMOCTOSITENBHO He y/1aeTcst pazodparses
CTOADL OUPCACIICHIA P2 B Marepuaie, HeobXoauMo Cc(OpPMYJIHMpOBAaTE BOMPOC U
DNEKTPOIUTHI clladble U cuibHbIe. CTeNeHb U KOHCTAHTa JTUCCOIHAIIAH. 2

3alaTb OPENOJAaBaTCI/II0 Ha JICKIUU WM Ha NPAKTHUICCKOM
3aHATHH.




Jlabopamopuvie 3anamus. Boanble pacTBOpHI 27eKTpoiauToB. Counu,
TUAPOJIU3YIOUINECS 110 aHHOHY, [0 KAaTHOHY, HETHIPOIN3YIOIIUECs COJIH.
KauecTBeHHBIN aHANN3 ONpenETIeHHs] HOHOB.

JlabopaTopHble paboThl MO3BOJISIOT HAYYHUTHCS MPUMEHSTH
TEOpEeTHYECKHEe 3HAHWS, IOJNyYCHHbIE Ha JIEKIUH IIpU
pelmleHMH  KOHKPETHBIX  3amad.  YrtoOsl  Hamboiee
paLIOHAIBHO M TOJIHO HCIIOJb30BaTh BCE BO3MOKHOCTH
71a0OpaTOPHBIX IS TOJATOTOBKH K HUM HEOOXOMMO: CIeIyeT
pa3o0OpaTh  JIEKIHMIO 110  COOTBETCTBYIOLIEH  TeMe,
03HAKOMHTCS C COOTBETCTBYIOIIMM pa3leiioM Y4eOHHKa,
npopadoTaTh JONONHHUTENBHYIO JIUTEPATypy M MCTOYHHKH,
PCUINTDL 3a4a491 1 BBITIOJHUTH APYTUeC NMCbMCEHHBIC 3aIaHUA.

Paznen 2.

OcHOBBI 0011el U OPraHUYeCKOl XUMHUH

Tema 2.1.

,)II/ICl'lepCHbIe CUCTEMBI

10

2 JlucriepcHbIE CUCTEMBI.

Ob6mrue cBoiictBa pactBopoB. Kiaccuduxkanus ['JIC. DakTopbl yCTOHYNBOCTH.

Perenue 3aa4 Mo OCHOBHBIM CIIOCO0AM BBIPAXKEHHSI KOHI[CHTPAIIMU PACTBOPOB:
MaccoBasi JIOJIsI, MOJIIPHAST KOHIIEHTPAIHSI, MOJISUTbHASI KOHIIEHTPAILHS.
Crpoenue MuIEsUIBL. [Ipoieccsl ancopOLuu U KOaryJIsIyH.

Hanncanme koHCIeKkTa JIeKUMH: KpaTKO, CXEMAaTU4HO,
MOCJICIOBATEIEHO  (DUKCHPOBATh OCHOBHBIC IIOJIOXKEHUS,
BBIBOJIBI, (POPMYJIMPOBKH, O0OOIIEHHS; TOMEYaTh Ba)KHBIE
MBICIIM, BBIJICNIATH KJIIOYEBBIE CIIOBA, TepMHUHBI. [IpoBepka
TEpPMHMHOB, TOHATUHN C MOMOUIBIO SHUUKIIONEIUHN, CIIOBapeH,
CIIPABOYHUKOB C BBIMTUCHIBAHUEM TOJIKOBAHHMHA B TETpaib.
O0o3HaUeHHEe BOIIPOCOB, TEPMUHOB, MarepHaia, KOTOPHIE
BEI3BIBAIOT TPYTHOCTH, TIOMCK OTBETOB B PEKOMEHIYyEMOIt
muteparype. Eciu camocTosTensHO He yaaeTcst pa3o0paThes
B MaTepuaie, HeoO0XomuMo Cc(HOpPMYIHpPOBATH BOIPOC U
3aaTh MPEToJaBaTeNl0 Ha JICKIUH I Ha MPaKTHICCKOM
3aHATHH.

Jlabopamopnuie 3anamus. 1lomyueHne AUCIEPCHBIX CUCTEM METOIOM
KOHJICHCAIIUU.

JlabopaTopHBEIe pabOTHI MO3BOJSIOT HAYYUTHCS MPHUMEHATH
TEOpPEeTHYECKHE 3HAHHWS, IIOJNyYSHHbIE Ha JIEKIUHU IpU
peleHNH  KOHKPEeTHBIX  3amad.  Yrtobsl  Hamboiee
pallMOHANFHO ¥ TIOJIHO HKCIOJB30BATh BCE BO3MOXKHOCTH
J1a60PATOPHBIX TS TOJATOTOBKH K HUM HEOOXOMMO: CIIEAyEeT
pa3o0OpaTe  JIEKIIMIO TI0  COOTBETCTBYIOIIEH  TeMe,
O03HAaKOMHUTCS. C COOTBETCTBYIOIIMM pa3JielioM YydueOHHKa,
popadoTaTh JOMOTHUTEIBHYIO JUTEPaTypy M HCTOYHUKH,
PeLINTh 33]]a4H U BBITIOJIHUTH JIPyTUe NUChbMEHHbIE 3aJaHusl.

Tema 2.2.

3aKOHOMepHOCTl/I XHMHYECCKHX MMPOLECCOB

10

Xumuueckasi kunemuxka B TOMOTEHHBIX CHCTEMax. DHEprus aktuBauuu. IIpaBuio
Bant-T'odda. CymHocTs karanusa.

[pornecchl 0OpaTUMBbIC  HEOOPATHMEIE.

BiusHue KOHLEHTpalMM Ha CKOPOCTb XHMHYECKOW peakiuu. 3aBHCUMOCTb
CKOPOCTH PEeaKivi OT TeMIIEPaTyphl.

Hanucanme koHCIeKkTa JIEKIUH: KpaTKO, CXEMaTU4HO,
MOCJICIOBATENEHO (PUKCHPOBAaTh OCHOBHBIC TIOJOKEHUS,
BEIBOJIBI, (POPMYIIUPOBKH, OOOOIICHHUS; IIOMEYaTh BaXKHEIC
MBICIIM, BBIZCNIATH KJIIOYEBBIE CIIOBA, TepMHHBI. [IpoBepka
TEPMUHOB, IOHATUN C MOMOUIBIO PHLUKIIONEANH, CIOBapeH,
CIIPABOYHUKOB C BBIITUCHIBAHMEM TOJIKOBAHMHA B TETPalb.
O06o3HaueHne BONPOCOB, TEPMUHOB, MaTepHalia, KOTOPBIC




VYcoBusl CMeleHHs TOMOTEHHBIX M TeTeporeHHbIX paBHoBecuil. IIpunnun Jle
IMatense. KoHCTaHTa XMMHMYECKOIO paBHOBECHS M €€ 3HAUCHHE NI
XapaKTEPUCTUKH MTOTHOTHI MPOTEKaHMS PEAKIINH.

BBI3BIBAIOT TPYAHOCTH, IOWUCK OTBETOB B PEKOMEHIyEMOH
muteparype. Ecnu camocTosTensHO He yaaeTcs pa3o0paThest
B Marepuaje, HeoOXoIuMo c(hOpMyJIUpOBaTh BONPOC U
3a7aTh MPEINOJABATENI0 HA JICKIMH WIN HA IPAKTHIECKOM
3aHATHH.

Jlabopamopwuuie sanamus. CMeIeHNe XUMIIECKOTO PAaBHOBECHS

JlabGopatopHbie pabOThl TO3BOJISIOT HAYYUTHCS MPUMEHSITH
TCOPETHYCCKUE 3HAHMS, I[ONyYCHHbIC HA JICKUHH MU
pelIeHuH  KOHKpPEeTHBIX  3amad.  UroObl  Haumbolee
pAIMOHANBHO M TOJHO HCIONB30BAaTh BCE BO3MOMKHOCTH
71a00paTOPHBIX IS IIOATOTOBKU K HUM HEOOXOUMO: CIICIyeT
pa3obpaTb  JISKIHIO [0  COOTBETCTByIoWIEil  Teme,
O3HAKOMHTCSI C COOTBETCTBYIOIMM pPa3leioM YydueOHHKa,
npopaboTaTh NOMOJHUTEIBHYIO JUTEPAaTypy W HCTOYHHKH,
PELINTD 3aa4YH U BBITIOIHUAT APYTHE MHCbMCHHbIC 3aJaHUS.

Tema 2.2.

BJICKTPOXHMH‘IGCKHQ CUCTEMBI

10

OnexrpoxuMmudeckue cucreMsl. Koppo3us MetamnoB. CyIIHOCTb 3JIEKTPOIIH3a.

Wsmepenne u pacuer DJAC osnemeHTa. XUMHUYECKas U DIIEKTPOXUMHUYECKas
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 BEIIUYUHY 3JICKTPOJAHOI'O MOTCHIIMAJIA. HpI/IHI_[I/IH HeﬁCTBHH
TaJIbBaHUYCCKOI'O 3JICMCHTA. KOppOBI/IfI METAJIZIOB U yH.ICp6, HaHOCHUMEIN
IIPOTEKAHNUECM KOPPO3UOHHBIX IIPOLIECCOB. 3aKoHBI B MIPUMEHCHUC DJICKTPOJIN3a.

Hamucanne KOHCIEKTa JIGKIMHA: KpaTKO, CXEMaTHYHO,
MOCIICIOBATENIbHO  (PUKCHPOBATH OCHOBHBIC IIOJIOXKEHHS,
BBIBOJIBI, (pOPMYITHPOBKH, OOOOLICHHS; OMEYaTh BaXKHBIC
MBICJIH, BBIICINSITH KIFOYEBBIE CIIOBA, TePMHUHEL [IpoBepka
TEPMUHOB, MMOHSTUH C IOMOIIBIO YHIMKIIONEANH, CIOBapei,
CIIPABOYHUKOB C BBIIHMCHIBAHHEM TOJKOBAHHH B TETPAb.
O6o3HadyeHHe BOIIPOCOB, TEPMHUHOB, MaTepHaia, KOTOpHIE
BbBI3BIBAIOT TPYAHOCTU, MOHUCK OTBETOB B peKOMeHﬂyeMOﬁ
nurepatype. Eciii caMocTosTeNbHO He yaaeTcs pa3zoopaTbest
B Marepualie, HeoO0XoAuMo cHOpMYIHpPOBaTh BOMPOC H
3aJlaTh MPEIOJAaBaTeNl0 Ha JICKI[MH WM Ha TPAKTUYECKOM
3aHATHH.

Jlabopamopmnyie 3anamus. OKHCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
Xumudeckasi akTHBHOCTh MeTayuloB. Kopposus 1 3amura MeTauioB.

JlaGoparopHbie pabOTHI MO3BOJISIIOT HAYYHUTHCS MPUMEHSITH
TEOPETHYCCKHE 3HAHMSA, IIOJIyUYCHHBIC HAa JICKIMH IPU
pelleHHH  KOHKPETHBIX  3amad.  YrtoObl  Haumboiee
palMOHAIbHO U TIOJIHO HCIIOJb30BaTh BCE BO3MOXKHOCTHU
71a00PATOPHBIX IS TOJTOTOBKH K HUIM HEOOXOIUMO: CIIeTyeT
pa3o0paTh  JIEKIMIO 1O  COOTBETCTBYIOIIEH  TeMe,
03HAKOMHUTCS. C COOTBETCTBYIOIMM pa3JielioM YyueOHHKa,
popadoTaTh MOMOJHUTEIBHYIO JINTEPATYPy U MCTOYHUKH,
PEIIUTh 33]1a9¥ ¥ BBITIIOJIHUTH JIPYTHE MICHMEHHBIC 33 JaHHSI.

Tema 2.3.

XuMusl OpraHuvyecKuX coeJuHeHuit

10




HaceplleHHble 1 HEHACHIIICHHBIE YriaeBoaopoabl. ApOMaTI/IquKI/Ie YTJI€BOAOPOAbI.
Kncnopo,uocoaepmaume OpPraHnv4CcCKUeC COCANMHCHU .

AJKaHbl, aKeHbI ¥ apeHbl. CrupThl 1 QEHOIBI. AJTBICTH/B U KETOHBL.
Kap6onoBsie kucioTsl. Teopus CTpOCHUS OpraHMYECKIX COSTUHCHHH.

Hammcanue KOHCHEKTa JIEKIMH: KpaTKko, CXEMaTHYHO,
MOCJIE/IOBATENILHO  (PUKCHUPOBAaTh OCHOBHBIE IOJIOXKEHHUS,
BEIBOJBI, (POPMYIIMPOBKH, OOOOIICHHUS; ITOMEYaTh BaXKHEIC
MBICJIH, BBIICNATH KIIOYEBBIE CIIOBA, TEPMHUHBL. [IpoBepka
TEPMUHOB, IOHATUN C MOMOUIBIO HLUUKIIONEANN, CIOBapeH,
CIPaBOYHUKOB C BBIHCHIBAHWEM TOJIKOBAHHUH B TETPalb.
O06o03HaUYeHNEe BONPOCOB, TEPMHHOB, MaTepuayia, KOTOpbIC
BBI3BIBAIOT TPYAHOCTH, IOWUCK OTBETOB B PEKOMEHIyEeMOH
nuteparype. Ecnu camocTosTensHO He yaaeTcst pa3o0paThest
B Marepuaie, HeoOXoIuMo c(hOpMYJIUpOBaTh BONPOC U
3a7aTh MpPEIOJaBaTell0 Ha JICKIMHA WM Ha IPaKTHUYECKOM
3aHATHHU.

Jlabopamopnule 3anamus. HoMEHKIaTypa OpraHMYeCKUX COSAMHCHHIH.
Knaccudukarus opraHmdeckiux CcOoeIuHCHUH.

JlabopaTopHbie pabOThI MO3BOJIAIOT HAYYHUTHCS MPUMEHSTH
TEOPETUYECKUE 3HAHMs, IMOJYYeHHbIE Ha JICKIMH MpHU
pelleHnH  KOHKPETHBIX  3amad.  YrtoOsl  Hamboiee
palMoOHANIBFHO M TIOJIHO HCIOJB30BAaTh BCE BO3MOXKHOCTH
J1a60PATOPHBIX TSl TOJATOTOBKH K HUM HEOOXOMMO: CIIEAyET
pa3o0paTe  JIEKIHIO TIO0  COOTBETCTBYIOIIEH  TeMe,
03HAKOMHUTCS C COOTBETCTBYIOIIUM pa3JeloM ydueOHHKa,
popaboTaTh JOMOJHUTENBHYIO JUTEPATYpPy W HCTOYHHKH,
PEIIUTh 33[]a91 ¥ BEITIOJHUTH JIPYTHE MMICEMEHHBIC 3aJaHHSI.

Kouncyabrauuu

Bcero:
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4 YCJIOBUA PEAJIM3AIIMU YYEBHOI'O ITIPEJIMETA «XUMMUS»

4.1 TpebGoBaHus kK MaTepUAIbHO-TEXHUYECKOMY 00ecriedeHnI0
Peanmzamus ydeOHoro mpeamera «XuMus» TpeOyeT Hamuyus y4eOHOTO
KabuHeTa U JabopaTtopuil.

ObopynoBanne y4eOHOTO KaOWHETa: JOCKa, pabodee MeCTO IS y4YaIlerocs,
HarJIsAHbIC MaTepHaibl (TaOIUIIbI, TUIAKATHI).

Texnuueckue cpeacTBa 00yUeHHs: HOyTOYK, MEIUANpPOEKTOp, IKPaH, KOJIOHKH.
ObopynoBanue mnaboparopun U paboOYMX MeECT JIabopaTOpuH: _  MPUOOPHI,
XUMPEaKTHUBbI, XUMHUYECKas MOCYy/1a, MITAaTUBbBI, y4eOHO-1a00paTOPHBIN KOMILIEKC
«Xumusy», potometp dotornextpuueckuit KOK-3, snexrponeur SNOL, nonomep
N-160, mkad ¢ BHITSHDKHONW W BEHTWISALIUCH, CyX0e Toprodee, Iep KaTesid MPOoOUPOK.

4.2. IlepeyeHb HOPMATHUBHBIX NPABOBBIX JTOKYMEHTOB, OCHOBHOW M
JAOIMOJIHUTEJIbHON Y4eOHOH JMTepaTrypbl, HEO0XOAMMOHM /Jsi OCBOCHHS
yueOHOro nmpeamera « XuMHus»

HopmaTuBHBIE IPAaBOBbIC JOKYMEHTHI:

- @enepanpHbiii 3akoH OT 29.12.2012 No 273-®3 "OO6 o6pazoBaHuu B
Poccuiickoit @enepanuu';

- ®I'OC CIIO no cneunansHocTr 08.02.08 MoOHTaX W JKCIUTyaTalus
o0opy/noBaHUST W  CHCTEM Ta30CHAOXXCHHUS, YTBEPXKIACHHOTO  IPHUKA30M
Muno6puayku Poccun ot 05.02.2018 Ne68;

- IIpuka3 Munnpocsenienus Poccun ot 01.09.2022 Ne 796 "O BHecenumn
U3MEHEHUN B (enepaiabHble TOCYJapCTBEHHbIE OOpa3oBaTEeNbHBIE CTaHIAPThI
cpeaHero nmpodecCHOHAIBHOTO 00pa3oBaHus'";

- IIpukaz MunoGpnayku Poccuu ot 17.05.2012 Ne 413 "OO6 yTBEepXaAeHUU
beneparbHOTO TOCYJapCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa CPEIHETO OOIIETO
oOpazoBaHus";

- [Ipuka3 Munnpocemennst Poccun ot 18.05.2023 Ne 371 "O6 yTBepkaeHuun
benepanpHO 00pa3oBaTEIBLHON MPOTPAMMBI CPETHETO 00IIero ooOpa3oBaHus'";

- [Ipuka3 Munnpocsemennst Poccun ot 24.08.2022 Ne 762 "O6 yTBep>KaeHUU
[Topsinka opraHM3alid W OCYIIECTBIIECHUS OOpa30BaTEIbLHON IEATCITLHOCTH I10
o0pazoBaTeIbLHBIM IIpOrpaMMaM CpeaHero MpodhecCHOHAIBHOTO 00pa3oBaHus";

- IIucemo Munnpocsemenus Poccum ot 01.03.2023 Ne 05-592 "O
HalrpaBJICHUM pekoMeHaanuil" (BMecte ¢ "PekoMeHmanusiMu Mo peanu3aiuu
cpemHero o6Omiero oOpa3oBaHWsA B Tpeaenax OCBOCHHS 00pa30BaTeIbHOU
POrpaMMBbI cpeaHero mpodeccruonansHoro 00pazoBanus");

- [Ipuka3 Munnpocsemienust Poccun ot 01.02.2024 Ne62 "O BHeceHHH
M3MEHEHHM B HEKOTOpbIE IpuKa3bl MuHuncrepcrBa mnpocsemenus 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 QpenepanbHbIX 00pa30BaTENbHBIX IPOrPAMM OCHOBHOI'O
oO1mero o0pazoBaHms U CpeAHETo 001Iero oopazoBanus";

- Ilpukaz Munnpocsemenust Poccun ot 21.02.2024 Nell9 "O BHeceHuu
n3mMeHeHn B npuioxkenns N 1 u N 2 x nmpukazy MuHucrepcTBa npoCBeIeHUs
Poccuiickoii ®enepaunu ot 21 centsiops 2022 r. N 858 "OO yTBepkaeHUH
denepanbHOrO TeEpedyHs Y4YEOHHUKOB, JOMYLICHHBIX K HCIOJB30BAHUIO TMPH
peanu3aluyd HMEKOIIMX TOCYJAapCTBEHHYIO aKKPEIUTALMI 00pa30BaTeNbHbIX
OporpaMM HayajJbHOTO OOIIEro, OCHOBHOIO OOLIEro, CpemaHero OOIIETo
oOpa3oBaHUs OpraHU3alUsIMH, OCYILIECTBISIOIUMU o0pa30BaTeNIbHYI0
JESTEIIbHOCTh U YCTAHOBJICHUSI MPEAEIIBHOTO CPOKA UCIOIb30BAaHUS UCKIFOUEHHBIX
y4eOHUKOB'".

OcHOBHbIE HCTOYHUKHU:
1. T'abpuensan O. C., OctpoymoB U. I'., CnagkoB C. A. Xumus 10 kmacc

(bazoBblit ypoBeHb). DnekTponHas ¢popma yueOnuka. ISBN 978-5-09-103818- 7.
2. I'abpuensa O. C., OctpoymoB U. I'., CnaaxoB C. A. Xumus 11 xiacc
(bazoBeblit ypoBeHb). DnekTponHas ¢popma yueOnuka. ISBN 978-5-09-103818- 7.

3. Boctpukoa I'.10., MBanoBa B.1. Metonuueckue ykazaHus s
7a00paTOPHBIX PadOT MO XUMUKU. BOPOHEKCKUN TOCYIapCTBEHHBIN TEXHUYECKUMA
yHHUBepcuTeT. — Boponex, 2022. — 31 c.

4.BoctpukoBa ['.}0., Xopoxopauna E.A. Xumus: YueOHoe mnocobue /
Boponex: BoOpOHEKCKMI  TIOCYyIAapCTBEHHBIM  apXUTEKTYPHO-CTPOUTEIIbHBIN
yauBepcuteT, ObC ACB, 2015. — 92 ¢. — ISBN 978-5-890040-579-1. — Tekcr:
AIIEKTPOHHBIN // DIEKTpOHHBINA pecypc nudpoBoit odbpazoatenbHon cpenbl CITO
PROFob6pa3oBanue: [caiiT]. Capatos, 2019. — URL.:
https://profspo.ru/books/59133.

JlonoIHUTeIbHAS JIUTEepaTypa:

1. Hosommuckuii U1.M., HoBommnackass H.C. Xumus. Yuebnuk mis 10
(11) xmacca oOrieoOpa3oBaTeabHBIX OpraHu3aiuii. ba3oBblii ypoBeHb: — 3-€
uznanue. - M.: OO0 «TUJl «Pycckoe cinoBo — yuebnuk», 2016. — 192 c.: un.-
(MHaHOBanMoHHas 1IKOJIa).

2. Pynzutuc, I'yntuc ExkaboBuu. Xumus. 8 kinacc [TekcT] : yueOHUK st
o011eo0pa3oBaTeNbHbIX OPraHU3alui © [ AeTeil ¢ HapyIlIEeHueM 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 JJIsl cpeHel 00111e00pa3oBaTeIbHOM IIIKOJIHI.

3. Oo6mas xumus. (CI1O). Yuednoe nocodbue. / ['nmuaka H.JI. - Mockga:
KnoPyc, 2021. - 750 c.

4.3. IlepeyeHb MPOrpaMMHOro odecrevyeHus, NpodeccuoHAIbLHBIX 0a3
JTAHHBIX, TH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM pecypcoB HHGPOPMAIHOHHO-
TeJIeKOMMYHUKAINUMOHHON ceTn «WHTepHEeT», HEOOXOAUMBIX JI OCBOEHUS
yueOHOro npeaMera « XuMus»


https://profspo.ru/books/59133

Jn nmpoBefeHUSA psfia 3aHATHM O NpesMeETy XHMUSA He0O0XOAUMbI
ayJIMTOPUH, OCHALIleHHbIE TPEe3eHTALlMOHHBbIM 000py/J0BaHUEM (KOMIIBIOTEP C
OC Windows u nporpammamu PowerPoint u Adobe Reader, MysnbTUuMe U HBIN
IPOEKTOP U IKPaH).

PexomennoBanubie ccouikun 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?1D=1589
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-
obrazovanie/himiya/detail.php?1D=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/lumk-181

JlonmoTHMTEIbHASL PEKOMEHIALMS 110 3JIEKTPOHHBIM pecypcam

1. http://www.iprbookshop.ru/ DaekTpoHHO-0MOIMOTEYHAS CUCTEMA.
2. www.chemistry.nglib.ru

3. www.oglibrary.ru

4. www.readnewbook.ru

5. www.universal-p.ru
6
7

. Www.by-chgu.ru
. www.inorgchem.nglib.ru
8. www. pvg. mK. ru (omumnuana «ITokopu BopoObEBEL TOPEI»).
9. www. hemi. wallst. ru (O6pa3oBaTeabHBIN CANT JUIS IIKOJLHUKOB « XUMHUS).
10. www. chem. msu. su (DJyieKkTpoHHAass OMOJMOTEKA 110 XUMUH ).
11. www. Iseptember. ru (MeToanueckas rasera «llepBoe ceHTIOPS»).
12. www. hvsh. ru (kypHan «XuUMHUsL B IIIKOIE)).
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13. www. hij. ru OkypHaI « XUMUS U )KU3HEY ).
14. www. chemistry-chemists. com (3JIEKTPOHHBIN KYDPHAT « XUMHUKHA U XUMUSD ).

4.4, QOcoGeHHOCTH peaju3alMU y4eOHOIro mpeaMera «XUMHD» s
o0yJammuxcss W3 YHCJIA HHBAJIWIOB ¥ JHI ¢ OrPaHUYEHHBIMH
BO3MO’KHOCTSIMH 3/10POBbSI

Ilpu obyuenuu Jauy ¢ OSPAHUYEHHBIMU BOZMONCHOCMAMU 300P0BbS,
npeoycmampusaemcs UHOUBUOYaIbHbIU epapux 0OyueHus.

Hnsanuovl u auya ¢ oepanuteHHviMu 803MOHCHOCMAMU 300P08bsL 0DecneyeHbl
NeYyamubiMu U INeKMPOHHLIMU 00PA308AMENbHBIMU pecypcamu 8 opmax,
a0anmupoBaHHbIX K 02PAHUYEHUAM UX 300DOBbS.

Hna ocywecmenenus npoyedyp meKyujeco KOHMPOI YCNe8aemMocmu u
APOMEINCYMOYHOU ammecmayuu o00y4arowuxcs, co30armcsi @oHovl OYeHOUHbIX
cpedcms,  adanmuposanHvle OISl UHBANUOO8 U JUY C  O0CPAHUYEHHBLIMU
B03MONCHOCAMU  300P06bsL U NO3GOJAIOWUE OYEeHUMb OO0CIUdICeHUe UMU
3aNIAHUPOBAHHBIX 8 OCHOBHOU 00PA308AMENLHOU NPOSPAMME  Pe3yIbmamos
00yuenuss u YpoeeHvb COOPMUPOBAHHOCU BCeX KOMNEMEHYUl, 3dA6/IeHHbIX 6
0bpazosamenvHol npocpamme.
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3) KOHTPOJIb M1 OLIEHKA JOCTUKEHU PE3YJIbTATOB
OCBOEHUSA YYEBHOI'O TIPEJIMETA «XuUMUsD»»

PesynbraTsl 00y4yeHus

OnenHka pe3yabTaToB
(bopMBI 1 METOTBI)

JIMYHOCTHBLIE PE3VYJIbTATHI

1) oco3Hanue O0OyYarOIMMHUCI POCCHICKOM
IpaXTaHCKOW UICHTUIHOCTH;

2) TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

3) HanmMuMe MOTHBAIMM K OOYYECHHIO H

JIMYHOCTHOMY PAa3BUTHIO,

(B pen. Ilpukaza Munnpocsemnienus Poccun 0T
12.08.2022 N 732)

METAIIPEJIMETHBIE PE3YJIBTATDI

1) OCBOECHHBIE o0y4JaronumMucs
MEXIPEIMETHbIE TIOHSATHUS U  YHUBEpCAJIbHBIC
y4eOHbIe JeNCTBUS (peryJsTUBHBIE,

ITO3HAaBAaTCJIbHEBIC, KOMMYHI/IKaTI/IBHBIG);

2) CcHocOOHOCThP HWX HCIIOJIb30BaHUSA B
[I03HABATEJIPHOW M COLUMAJIBHOM  MPAKTHUKE,
TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHUIO U
OCYLECTBJIEHUIO y4ueOHOM NEeATEIIbHOCTH,
OopraHuzalu  y4eOHOTO  COTpYJHHYECTBA  C
MelarornueCKuMH pabOTHUKAMU U CBEPCTHUKAMM, K
y4acTUIO B TOCTPOCHUU  HMHAUBUIYATBHOUN
00pa3oBaTeNbHON TPAEKTOPUY;

ITPEIAMETHBIE PE3VYJIBTATBI

1) chopMUpPOBAaHHOCTH TPENCTABICHUNA: O
XAMHUYECKOU COCTABIISIONIEN €CTECTBEHHOHAYYHOU
KapTUHBI MUpPa, POJIM XMMUM B TIO3HAHUU SIBJICHUH

opupoAbl, B  (POPMUPOBAHWMU  MBIIUICHUS |
KyJAbTYpbl ~ JUYHOCTH, €€  (YHKIHMOHAJIHLHOU
IPAaMOTHOCTH,  HEOOXOAMMOW I  PElICHHS
PAKTHYECKUX 3aaa4 U DKOJIOTUYECKHU

000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO H
MPUPOJHOM CpENIE;

2) BIaJICHUE CUCTEMON XMMHUYECKUX 3HAHUM,
KOTOpasi BKJIIOYAET: OCHOBOIOJIATAIONINE TOHSTHS
(XMMHYECKHIT ~ DJIEMEHT, aTOM,  JJIEKTPOHHAS
000J104Ka aToMa, S-, P-, 0-3JIeKTpPOHHBIE OPOUTANIH

- OLICHKA 32 YCTHBIE OTBETHI;
— OLEHKa YypOBHSA 3HAaHUU
CTYJEHTOB Ha KOHTpPOJIbHO-
YYETHOM 3aHITHH;

- OIEHKa 3a BbIIOJHEHUE
TECTOBBIX 3aJaHui 1o
KJIFOUEBBIM BOIIPOCAM.

— OIICHKa 3a BBINOJIHEHUE
KOHTPOJIbHBIX 3a1aHUM;

— OIICHKa 3a BBINOJIHEHUE
MPaKTUYECKUX padoT;
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aTOMOB, WOH, MOJIEeKya, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATETILHOCTh, CTEMEHb OKHCICHUS,
XUMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN 00beM, YIJIEPOHBIN CKEJIET,
(GyHKIMOHAIbHAS TpYINa, paguKkai, H30MepHs,
M30MEpPBI, TOMOJIOTUYECKUH  psAll, TOMOJIOTH,
yTIEBOAOPObI, KHCIOPOJ- U a30TCOAEpKalue
COCIMHEHUSI, OMOJIOTMYECKH aKTUBHBIC BEIllECTBA
(YrneBojpl, KUpBI, O€JIKH), MOHOMEp, IOJIUMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUSI, KpUCTAJUIMUECKasi pelIeTKa, THUIIbI
XUMUYECKUX peakuui (OKUCHAUTENBHO-

BOCCTAHOBUTEIbHBIE, IK30- U DHIOTEPMHUYECKUE,
peakIy HOHHOTO 0OMEHa), paCTBOP, JIEKTPOJIUTHI,
HEJIEKTPOJUTHI, SJIEKTPOIUTHYECKAS TUCCOLNAIIMS,
OKHCIIUTEND, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKON peaklUnu, XUMUYECKOE PaBHOBECHUE),
TEOPHH U 3aKOHBI (TEOpUS XUMUYECKOTO CTPOCHUS
oprannueckux BemecTs A.M. bytneposa, teopus

BJICKTPOIUTUYECKOU JIUCCOLIMAIINH,
nepuoanueckuit 3akoH [[.M. MenneneeBa, 3akoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,

CUMBOJIMYECKUHN SI3BIK XUMHH, (HAKTOJIOTUUECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U
6e30macHOM UCIIOJIb30BAHUU BOKHEUIIINX
HEOPraHMYECKUX U OPTraHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKON JIEATeIbHOCTH YEJIOBEKa,;

3) cpopMHPOBAHHOCTh YMEHUW BBISBIATH
XapaKTEepHbIE MPU3HAKU U B3aUMOCBSI3b N3YUEHHBIX
MOHATHUM, MPUMEHSATH COOTBETCTBYIOIIUE TMOHSATHUS
npu OMUCaHUU CTPOCHUS u CBOWMCTB
HEOPTaHUYECKUX W OPTaHMYECKUX BEIIECTB U HX
MIPEBPAILCHU; BBISIBISITH B3AUMOCBSI3b XUMUYECKUX
3HAHUU C MOHATHSAMHU U MPEACTABICHUSIMU JIPYTHX
€CTECTBEHHOHAYYHBIX MTPEAMETOB;

4) chopMHPOBAHHOCTH YMEHUH UCITOJIH30BAThH
HaNMEHOBAHUS XUMHUYECKUX COECIMHEHUN
MEXKJIYHApOJHOTO  COI03a  TEOPETUYECKOW U
NPUKIAJIHON XUMHUM W TPUBUAJIbBHBIC Ha3BaHUs
BOXHEUIIMX  BEImIECTB  (ITWIECH,  alleTHICH,
rmiepuH, ¢eHon, QopMmanbpaerun,  yKCycHas
KHCJIOTA, TJWIUH, YrapHbI ra3, YIJIEKUCIBIN ras,
aMMMaK, TallleHas W3BECTh, HETallleHas HW3BECTh,
NUTHbEBasE COJa W APYTUX), COCTaBISTH (HOPMYIIbI
HEOPTaHWYECKUX U  OpPraHWYeCKUX  BEIIECTB,




YpaBHEHUS XWMHUUYECKHX PEaKInii, OOBACHITh WX
CMBICJI; TIOATBEPXKAATh XapaKTEPHbIE XUMHUUYECKHUE
CBOMCTBA BCIIIECTB COOTBETCTBYIOIIUMU
DKCIEPUMEHTAaMH U 3alUCSIMH  ypaBHEHHU
XUMHUYECKUX PEAKIIUM;

5) c(hopMHPOBAHHOCTH yMEHUH
YCTAHABIMBATh  MPUHAJICKHOCTh  M3YUCHHBIX
HEOPraHUYECKUX W OPraHUYEeCKUX BEMIECTB K
ONPEAECICHHBIM KJaccaM M TpynnaM COEIWHEHUH,
XapaKTEepU30BaTh HMX COCTaB W  BAKHEHUILINE
CBOMCTBA; OMpPEAEIATh BUIbI XMMHUUYECKUX CBS3EH

(xoBaJNeHTHaA, MOHHas, MeTaJUTn4YecKasi,
BOJIOPOJIHAS), THITBI KPUCTAUTUYCCKUX PEIIETOK
BEIIIECTB; KJIaccu(pUIMpOBaTh XUMUYCCKHE
PCaKIIHH;

6) BIAACHHE  OCHOBHBIMH  METOJaMH
HAy4YHOTO TIO3HAHWS BEIMIECTB W XUMHYCCKUX
SBJICHUN (HAOJIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJIETUPOBaHUE);

7) chOpMUPOBAHHOCTH YMEHUUN MPOBOIUTH
pacyeTsl 0 XUMUYECKUM (POopMyJiaM U ypaBHEHHSIM
XUMUYECKUX  PEeakluid C  HCIOJIb30BAHUEM
buszruecKux BEIINYMH, XapaKTepU3yIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAcCCHhl,
o0beMa (HOpMaJbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIOJb30BaTh CUCTEMHBIC XUMHUYCCKHEC
3HAHUS ISl TPUHATHS PEIICHHH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIESCTBAMMU
1 UX PUMCHCHHEM;

8) chopMUPOBAaHHOCTh YMEHUH MJIAHUPOBATh
M BBINOJHATH  XUMHYECKHH  JKCIICPUMECHT
(npeBpaiieHrss  OPTaHWYECKUX  BEIICCTB  IIPH
HarpeBaHWM, TMOJYUYCHHUE STUJICHA M M3YyYCHHE €Tro
CBOMCTB, Ka4eCTBEHHBIC DPEAKIIMU HA aJbJCTHIBI,
KpaxmaJ, YKCYCHYIO KHCIJIOTY; IeHaTyparus OeIKOB
MpU HarpeBaHWM, I[BETHBIE peakiuu OEIKOB;
MPOBOJIUTH PEAKIIMA MOHHOTO OOMEHA, ONPEACIISTh
Cpeny BOIHBIX PacTBOPOB, KAU€CTBCHHBIC PEAKIIHH
Ha cylbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHUS, peniaTh HKCIICPUMEHTAIbHBIC
3ajaun o teMam "Metamiel" u "Hemeramisl") B
COOTBETCTBHUHM C NMPABUIIAMU TEXHUKU O€30MaCHOCTH
npu oOpalleHUH C BelEeCTBAMHU M J1a0OpaTOpPHBIM
000pyI0OBaHUEM; NPEACTABIATh  PE3YJIbTAThI
XMMHUYECKOTO JKCIEpUMEHTa B (GopMe 3amucH




YPaBHEHUMM  COOTBETCTBYIOIIMX  pEAKUUA W
¢opMynupoBaTh  BBIBOJABI HAa OCHOBE  OTHUX
PE3yNIbTATOB;

9) c(OpMUPOBAHHOCTD YMEHHUS
aHAIM3UPOBATh  XMUMHUYECKYI0  HH(OpMAIIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CPEICTB
MaccoBOi nHpopmMaiuu, cetb UHTEpHET U ipyrue);

10) chopMuUpOBaHHOCTh YMEHUN COOJIIOAATH
npaBuia HKOJIOTUYECKU 11eJ1eCO00pa3HOTro
NOBEACHUS B OBITY W TPYJIOBOM JAESITEIBHOCTU B
HEeIsIX ~ COXpPaHEHWs  CBOEro  370pOBbA
OKpy)Xarolled MNPUPOAHOM Cpenbl; YUUTHIBATb
OMAaCHOCTh BO3ACHCTBHUS Ha >KUBBIC OpPTaHU3MBI

ONPENEIICHHBIX  BEIIECTB, IOHUMAs  CMBICI
roKasaress IpEAECTBbHON Oy CTUMOM
KOHIICHTPAaLUK;

11) nns oOywarommxcss ¢ OrpaHUYEHHBIMU
BO3MOKHOCTSIMU ~ 3JIOPOBBS:  C(HOPMUPOBAHHOCTH
YMEHHUSI TPUMEHATh 3HAHUS 00  OCHOBHBIX
JOCTYIIHBIX ~ METOJaX TO3HaHUA BEIIECTB W
XUMHUYECKUX SIBICHUM;
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paboyeii mporpaMMbl y4eOHOT0 npeaMeTa «XuMHsD)

JIMCT AKTYAJIM3ALIUN

HaunmenoBanue
anemenTa OII,
paszaena, myHKTa

[TyHKT B nmpenpiayiei
penakuuun

HYHKT C BHECCHHBIMU
N3MCHCHHUAMU

PexBu3uTthl
3acemaHus,
YTBEPAUBIIETO
BHECCHUC
H3MEHEHUI




