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IIporpamma yuebnoro npenmeta YI1.07 Xumus pa3paboTraHa Ha OCHOBE:
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npocsemieHnst Poccuiickon @enepanun ot 12 aBrycra 2022r. Ne732 m ot 27
nekaopst 2023r. Nel028;

- ¢denepasbHONH  00pa30BaTENIBHONW MPOTPAMMBI  CPEIHETO  OOIIEro
oOpa3oBaHus, YTBEPXKIACHHOU MpUKa3oM MHUHHCTEPCTBA MPOCBelieHus Poccuiickoit
Oenepanyu oT 18 mast 2023r. Ne371;

- (enepanbHOr0 TOCYJApCTBEHHOTO O00pPa30BaTENBHOIO CTaHIapTa IO
CIEIUAIBHOCTH cpe/iHero mpodeccroHanbsHoro oopazoanus 38.02.01 xkoHoMuKa
U OyXralTepcKuil y4er (10 OTpacisiM), YTBEPKIACHHOTO MpukazoM MuHOOpHayKu
Poccun ot 05.02.2018 Ne69

Opranuzanusi-pazpadorunk: BI'TY

Pazpabotuuku:
Koporkux A.C., npenoaBaTeinb
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1 MACHOPT PABOYEM IPOT'PAMMbBI YUEBHOI'O ITPEIMETA
YII. 07 XUMMUA

1.1 Oo6aacTb npuMeHEeHUsI POrPaMMbI

Peanuzanust cpegnero oomiero odpazopanus B npeaenax OIl CITO no nporpamme
IIOATOTOBKM  CIIEIMAIIMCTOB CPEAHEr0 3BeHa Mo crnenuanbHocTtd 38.02.01
DKOHOMHKA U Oyxrantepckuil yuyet (mo orpacisiMm) B coorBeTcTBuu ¢ @I'OC CIIO
no crnenuranbHocTy 38.02.01 DKoHOMMKA U OyXTanTepcKuid ydet (10 OTpaciisiM) ¢
yuetoM TpeboBanuii @DI'OC cpeanero oOiiero oOpa3oBaHus, yTBEPKIECHHOTO
npukazoM MunoOpHayku Poccum ot 17.05.2012 1. Ne 413. ¢ uU3MEHEHUsIMH,
BHECEHHBIMU NpUKa30M MuHuUcCTEepcTBa npocseeHus Poceuniickoin Penepanuu ot
12 aBrycra 2022 1. Ne732 u ot 27 nmexabps 2023 r. Nel028, u denepanbHOn
0o0pa30BaTeNbHON MPOTrpamMMbl CpEAHEro OOIIero oOpa3oBaHMs, YTBEPKICHHOU
npukazoM MuHuncrepcerBa npocsemenuss Poccuiickont ®enepannn ot 18 mas 2023
r. Ne 371.

1.2 OOmas xapakrepucTuKa yueOHOro npeamMera « XuMus»
XHUMHUSA — 3TO HayKa O BEUIECTBAX, UX COCTAaBE U CTPOCHHUM, CBOWCTBAX U

IPEBpPALICHUSIX, 3HAYEHUU XHUMHUYECKHUX BEIIECTB, MAaTEpUalIOB M IPOLECCOB B
IPAKTUUECKON JedaTenabHoCcTH uenoBeka. CoaepikaHue o0011eo0pa3oBaTenbHON
y4eOHOW TUCIUIUIMHBI «XWUMHSD» HAmpaBJIeHO Ha YCBOCGHHE OOYYarOIIMMUCS
OCHOBHBIX MOHSTHIA, 3aKOHOB ¥ TEOPUI XUMHH; OBJIaJIcHUE YMEHUSIMH HAOTIOAAaTh
XUMHYECKHE SBIICHUS, MPOBOIUTH XUMUYECKUH IKCTIEPUMEHT, MPOU3BOANTH pac-
YeThl HA OCHOBE XMMHUECKHUX (DOPMYII BEIIECTB U YPaBHEHUIN XUMUYECKUX PEAKIIUH.
B mpouecce u3ydeHus XMMHUHM y OOYYarOIIMXCs Pa3BUBAIOTCSA IO3HABATEIbHbBIE
MHTEPEChl U UHTEUIEKTyalIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIbHOM
npuoOpeTeHNs 3HaHUM M0 XMMHH B COOTBETCTBUHU C BO3HUKAIOIUMU )KU3HEHHBIMU
npobiieMaMy, BOCHHUTHIBACTCS OEpEKHOE OTHOIIEHUS K TPUPOJE, MOHWMaHUE
3I0pOBOT0 00pa3a KU3HU, HEOOXOAUMOCTH NMPEAYTPEKACHUS ABICHUM, HAHOCSIIIUX
BpeI 37I0POBBI0 M OKpyXkaromiei cpeae. OHM OCBaWBalOT MPUEMbI TPaMOTHOTO,
0€30IM1acHOr0 UCMOIb30BaHUS XMMHUUECKHUX BEIECTB U MAaTEPHAIOB, MPUMEHIEMBIX
B OBITY, CEIbCKOM XO3SIIICTBE U Ha TIPOU3BOJCTBE.

[Ipu cTpyKTypupOBaHUU CcOAEpkKaHUs O0O0Ieo0pa3oBaTEeILHON yueOHOM
JUCHMIUIMHBL s Mpo(ecCHOHANBbHBIX  00pa30BaTelIbHBIX  OpraHHU3allMi,
peanu3yroImx 00pa3oBaTeIbHYI0 MPOrpaMMy cpeaHero oOiiero oOpa3oBaHHs B
npenenax ocBoenus OIIOII CIIO na 6a3e ocHOBHOro o0IIero oOpa3zoBaHus,
YUYHUTHIBAJIACH OOBEKTUBHAS PEATTbHOCTh — HEOOJIBIION 00beM YacoB, OTIMYIIEHHbIX
Ha WU3Y4EHME XHMHUU M CTPEMJIEHME MaKCUMAaJlbHO COOTBETCTBOBATh HJESAM
pa3BuBaromero oOydenusa. [loaTomy TeopeTHueckne BONPOCHI MaKCHUMAaJIbHO
CMEIEHbl K Hauyaldy U3Y4YeHHUs TMpeAMeTa, C TeM, YTOObl MOCIETYIOMINN
dakTUyecKkuil Marepuan paccMaTpUBajiCs Ha OCHOBE M3YyUYEHHBIX TEOpHUH.



Peanuzauus e AyKTUBHOTO MOAXOAA K U3YYEHUIO XUMHUH CIIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTHYECKUX OIepaldii MBIIUICHHS, KaK aHaju3 W CUHTE3, 0000IIeHue u
KOHKpETH3aIlisl, CPAaBHCHHUE W aHAJIOTHUS, CUCTeMAaTH3aIus U KilacCu(DUKaIus U Jp.
B  mpodeccuonanpHBIX  00pa30BaTENbHBIX  OPTaHHU3AIUAX, PEATU3YIOIINX
o0pa3oBaTeNbHyI0 MpOorpaMMmy CcpeaHero ooOmero oOpa3oBaHUS B TIpenenax
ocBoenust OIIOII CIIO nHa 6a3e OCHOBHOrO 00IIEr0o 0Opa3oBaHUs, Y4E€OHOTO
npeaMeTa « XUMHUs U3ydaeTcs Kak y4eOHbIN MpeAMET, KOTOPBIM OCHOBBIBAETCS Ha
3HAHMSAX OOYYaronIMXcs, TOJYYEHHBIX MpU H3ydeHun GU3NKK, reorpaduu,
MAaTEMATHUKH B OCHOBHOM IIKOJIE.

BaxxHyt0 poib B OCBOCHUH COJIEPKaHUS MIPOTPaAMMBbI HTPAIOT COOCTBEHHBIC
HaOMrOICHUS OO0yYarOIMMUXCs 32 Pa3HBIMH CUTHAJIAMH TIPOIlecca W MPUOOpPETECHUE
HABBIKOB  BBIMIOJHEHUS  DKCIIEPUMEHTa B  XMMHUYECKOM  000pYJI0BaHHOM
nabopaTopuu.

1.3 ey n3dyyeHust yueOHOro npeamera « XuMus»
- (¢opMHpOBaHHE Yy OOYYaIOIIMXCS LETOCTHOrO MPEJICTABICHUS O MHPE U POJIH

XUMHH B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHUPA;

- YMEHHUSI OOBSCHATh OOBEKTHl M MPOIECCHl OKPYXKAaloUlel aelCTBUTEIBHOCTH:
IIPUPOJHOM, COLMAIBHOW, KYJbTYPHOW, TEXHUYECKON CpEIbl, — HCHOJIb3Ys JJIs
3TOr0 XUMHUYECKHE 3HAHUS;

- pa3BuUTHE Yy OOYy4YalOIIMXCAd YMEHHMH pa3nuuarh (akTbl U OLIEHKH, CPaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSIMH OLIEHOK U CBS3b KPUTEPHUEB C
ONpEJEICHHOW CUCTEMOM IleHHOCTeH, (opmyinpoBaTh M  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

- IpoOpeTeHne 00yUYaIOIMMUCS ONBbITa Pa3HOOOPA3HOH EATEIbHOCTH, IO3HAHUS
Y CaMOTIO3HaHU; KIIFOUEBBIX HABBIKOB, UMEIOLUX YHUBEPCATIBbHOE 3HAUECHHE TS
pa3IMYHBIX BUIOB JEATEIHOCTH (HABBIKOB PELICHUsI TPOOJIEM, TPUHATHS pellie-
HUH, TIOUCKA, aHaJIh3a U 00padOTKU MH(pOpMAIIMU, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB U3MEPEHU, COTPYIHUYECTBA, O€30MaCHOr0 0OPAIlIEHHUs C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HM).

1.4 Mecrto yueOHoro npeamera Xumus B ctpykrype IIIICC3:

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

B yueOnom miiane IIIICC3 y4eOnblii npeaMer «XUMHS» BXOAUT B COCTAaB
00111e00pa30BaTENIbHBIX YUCOHBIX.

[1pu 5TOM H3ydyeHue yueOHOro npeamera XuMus peayCcMOTpeHo Ha 6a30BOM
YPOBHE U HAINpPABIEHO Ha JOCTUKEHUE JIMYHOCTHBIX, METANpPEAMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB.



2 IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O
HPEIMETA «XUMMUSA»

JIn4HOCTHBIE Pe3yJIbTATHI BKJIKYAIOT:

— 0CO3HaHUE 00YyYaIIINUMUCA POCCUUCKON TPaXKIaHCKON UACHTUYHOCTH;

- TOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEICIICHUIO;

- HaJIMYME MOTUBAIMM K OOYYEHHUIO M JIMYHOCTHOMY pPa3BUTHIO (B peE.
[Ipukaza Munnpocenienus Poccuu ot 12.08.2022 N 732);

- LEJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHEW MO3ULMH JIMYHOCTH HAa OCHOBE
JIyXOBHO-HPABCTBCHHBIX  IIEHHOCTEM  HapodoB  Poccuiickon  deneparuu,
HUCTOPUYECKUX M HAIMOHAIBHO-KYJIBTYPHBIX TPaJUlIUid, (OPMUPOBAHUE CHCTEMbI
3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYIILIUOHHOTO
MHUPOBO33pPEHUS, PABOCO3HAHUS, IKOJIOTHUECKOU KYJIbTYPhI, CHOCOOHOCTH CTaBUTh
1[EJIU U CTPOUTH KU3HCHHBIE TUIAHbI,

- YyBCTBO TOPJAOCTH U YBaXKEHUS K UICTOPUM U IOCTUKEHHUSM OTECYECTBEHHOM
XUMHUYECKON HayKW; XMMHUUYECKH TPAMOTHOE IMOBEACHHE B MPOQeCcCHOHATBHOU
JIEATCIBHOCTH W B OBITY MpH OOpallleHUd C XUMHUYECKUMH BEIIECTBAMH,
MaTepuagaM U IpoLeccaMu;

— TOTOBHOCTH K MPOJIOJDKEHUI0 00pa30BaHUs U MOBBINICHUS KBaTU(DUKAIIUH
B M30paHHOM NpOo(deCcCCHOHATBLHON NESITeIbHOCTH U 00BEKTUBHOE OCO3HAHHE POJIU
XUMHUUYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHUE UCIOJb30BaTh JTOCTUKEHUSI COBPEMEHHON XMMHUUYECKON HAYKU H
XUMUYECKUX TEXHOJOTUW JUIsl TIOBBIIEHUS COOCTBEHHOTO HWHTEJUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodhecCuoHaTbHOM NeITeTbHOCTH.

MertanpeaMeTHbie pe3yJbTaThl BKJIKYAIOT:

- OCBOEHHE OOYYAIOMIMMHCS MEXKIPEAMETHBIX MOHATUN (MCIOJB3YIOTCS B
HECKOJbKHUX MPEIMETHBIX 00JACTAX U MO3BOJISIIOT CBA3BIBATH 3HAHUS U3 PA3JIMYHBIX
y4eOHBIX MPEIMETOB, YUEOHBIX KypCOB, MOyJIEH B LEJIOCTHYIO HAYUYHYIO KapTUHY
Mupa) U yHUBEpPCAIbHBIX  y4E€OHBIX  JIEWCTBUM (mo3HaBaTeIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHEIC);

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

- TOTOBHOCTb K CaMOCTOATEJIBHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO
y4eOHOW JeATeNbHOCTH M OpraHM3alMd  Y4eOHOro  COTpyAHHYECTBA C
NEeAarorndyecKuMu pabOTHUKAMU W CBEPCTHUKAMM, K YYaCTHUIO B TOCTPOCHUHU
WHIMBUTyJIbHON 00pa30BaTeIbHON TPACKTOPUH;

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

— HCIIOJB30BAaHUE PA3JIUYHBIX BHJIOB ITO3HABATEIBHOW JESATEIBHOCTH H

OCHOBHBIX MHTEIJIEKTyalbHBIX onepanuid (MOCTaHOBKHU 3a/lauu, (OPMYITUPOBAHUS
TUI0TE3, aHAIN3a U CUHTE3a, CPABHEHUS1, 0000IIEHUS, CUCTEMATU3AINH, BBISIBJICHUS
MPUYUHHO-CJIEICTBEHHBIX CBA3EH, MOKMCKA aHAIOroB, (OPMYIMPOBAHUS BHIBOJIOB)
JUISl peUIeHUs TTOCTaBJIECHHOM 3ajau, TPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
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(HaOnroieHNs, HAY4YHOIO OJKCHEPUMEHTA) Ul HW3YYEHHs pas3JInyHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M IPOLECCOB, ¢ KOTOPHIMH BO3HUKAET HEOOXOINMOCTH
CTaJIKUBAThCA B MpodeccrnoHalbHOi cdepe;

— HCHOJIb30BaHUE PA3JIUYHBIX HMCTOYHHUKOB JUISI MOJIYYEHHUS XUMHUYECKON
uH(pOpMallMi, YMEHUE OLICHUTh €€ JOCTOBEPHOCTh AJIs JOCTHUKEHHS XOPOIIMX
pe3yNbTaToB B PO EeCCUOHAIBHOU cdepe.

IIpeamMeTHbIe pe3yabTaThl JOJIKHBI OTPAKATD:

1) chopMUpOBAHHOCTH MPEACTABICHUI: O XMMHUYECKON COCTaBIIAIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XUMHUH B IO3HAHUU SIBJIEHUN TIPUPOJIBI,
B (OpPMHUpPOBAHMU MBIIUICHUS M KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAIbHON
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEeIEHUs] MPAKTUYECKHUX 3a/1ad U HKOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeJIe;

2) BIaJeHUE CUCTEMOW XHWMHUYECKUX 3HAaHUN, KOTOpas BKIIOYAET:
OCHOBOITIOJIATAKOIIME TOHATHA (XMMHUYECKMH DJJIEMEHT, aTOM, 3JIEKTPOHHAs
o0ojlouka aroma, S-, p-, d-3JEKTpOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BbEM, YIIEPOIHBIN CKENEeT, (PyHKIMOHATbHAS
rpymmna, paaukal, HW30MEpHUs, H30MEpPbI, T'OMOJOTUYECKUN pAll, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPOJ- W a30TCOJEpKalle COECTUHEHMs, OHOJIOrMYecKu
aKTUBHBIE BeIIeCTBa (YTJEBOJIbI, )KUPbI, OCJIKH), MOHOMED, IOJUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS, KPUCTAJUIMYECKAs PEUIETKAa, THIIbI
XUMHYECKUX  peakuuid  (OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE,  JK30- U
PHAOTEPMUYECKUE, PpEAKIMH HOHHOro OOMEHa), pacTBOpP, DJIEKTPOJIMTHI,
HEAJIEKTPOIUTHL, HNEKTPOIUTHIECKAS JUCCOLMALIMS, OKHCIIUTEb, BOCCTAHOBUTEID,
CKOPOCTh XHMHYECKOW pEaKIMH, XMMHYECKOE pPaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMUYECKOTO CTPOCHHMSI opraHndeckux BeuiectB A.M. byTtieposa, Teopust
AJIEKTPOJUTUYECKON JHUCconManuu, nepuoaudeckuii 3akoH [[.M. Menneneena,
3aKOH COXPAHEHHMSI MAaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XUMUH,
(dakToIIOTHUYECKUE CBEICHHUSI O CBOICTBaX, COCTaBe, MOJy4YEHHWH U OE30MacHOM
WCITIOJIb30BAaHUHU BXKHEUIIIMX HEOPTaHWYECKUX U OPTAaHMYECKHUX BEIIECTB B OBITY U
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

3) cpopMUpPOBaHHOCTb YMEHHI BBISBIATH XapaKT€pHblE MPU3HAKU M
B3aMMOCBSI3b M3YUYEHHBIX MOHSITHI, MPUMEHSITh COOTBETCTBYIOLIUE MOHATUS MPHU
ONMCAHUM CTPOEHUS M CBONCTB HEOPTAaHMYECKHX M OPraHMYECKUX BELIECTB M MX
IPEBPAILECHNN; BBISBIATH B3aHUMOCBS3b XMMHYECKMX 3HAHUM C MOHATHIMH U
IPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

4) copMUPOBAHHOCTh YMEHUI HCIOJB30BAaTh HAUMEHOBAHMSI XUMUYECKUX
COCIMHEHUA MEKIYHAPOJHOIO COK03a TEOPETUYECKOW M IPHUKIAAHOW XUMUU U
TPUBHAJIbHbIE HA3BaHUS BAXKHEHIIMX BELIECTB (STWIIEH, alETWIEH, IJIMLEPHH,



benoun, hopmanbieru, yKCycHas KUCIOTa, TJIMIHUH, yrapHbIi ra3, yIJIeKUCIIbIN ra3,
aMMHaK, TalleHass W3BECTh, HeEralieHass W3BECTb, NMUTbEBas coAa W JPYTUX),
COCTaBJISITH (POPMYJIBI HEOPTAHMUECKHX W OPTaHMYECKUX BEIIECTB, YPAaBHCHHS
XUMHUUYECKUX PpEaKIui, OOBSCHATh HX CMBICI;, MOATBEPKIATh XapaKTEPHBIC
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU IKCIIEPUMEHTAMU U 3aMUCSIMU
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

5) chopMupOBaHHOCTHh YMEHHM YCTaHABIUBATH TPUHAIIICHKHOCTh U3YUEHHBIX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB K OMpPEAENEHHBIM KJIaccaM U Tpynnam
COEMHECHUM, XapAKTEPU30BATh UX COCTAB M BAXKHEWIIME CBOMCTBA; OINPEICIISITH
BUJIbl XUMHUUYECKUX CBsI3eil (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKas, BOJIOPOIHAS),
TUTBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIacCU(MUIIMPOBATh XUMHUECKHE
peakuuu;

6) BiIaJeHHE OCHOBHBIMH METOJIAMH HAyYHOTO TIO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJICHUH (HAOJI0/IeHuE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTMPOBAHUE);

7) chbOpMHPOBAHHOCTh YMEHHI MPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHM C UCMOIb30BaHUEM (PUBHUECKUX
BEJIMYMH, XAPAKTEPU3YIONIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MAaCCHI,
oO0beMa (HOpMalbHBIE YCIIOBHUS) ra3oB, KOJHMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XHWMHYECKUE 3HAHUS MJIA TPUHITUS PEUICHUA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHUEM;

8) chopMHPOBAHHOCTh, YMEHUHN TUTAHHUPOBATH W BBITIOJHATH XUMUYECKUM
IKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUEHUE
ATUJICHA U U3YUYECHHE €T0 CBOMCTB, KaU€CTBEHHBIE PEaKIIMU Ha aJIbJIETU/IbI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JeHaTypalus OeIKOB MpU HArpeBaHUU, LBETHBIC pPEaKIIUU
OCJIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpEeACNsaTh CpPely BOJHBIX
PacTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha CYyJib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHWUS; peliaTh 3KCIepUMEHTaIbHbIE 3aauu 1o Temam "Metaibl" u
"Hemeramns") B COOTBETCTBHUM C TpaBWJIAMH TEXHUKH O€30MACHOCTH TIPH
oOpalieHry C BEIIeCTBAMH W JIADOPATOPHBIM OOOPYJAOBAHHUEM; TMPEACTABISTH
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
HNHutepHer u npyrue);

10) chopMuUpOBaHHOCT, YMEHUW COONIOMATh TIPAaBWJIA IKOJOTHUECKH
1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JI€ATENbHOCTH B LEJAX
COXpaHEHUs] CBOErO 3J0POBbS M OKPYXKAIOLIEH MPUPOJIHON Cpenbl; YUUTHIBATH
OMMACHOCTh BO3ACHCTBUS HA )KMBBIE OPraHU3MBbI ONPEICTICHHBIX BEIIECTB, TOHUMAs



CMBICJI IIOKA3aTelIsl IPEAEIIbHON TOIyCTUMON KOHLICHTPALUU;

11) nns oOydaromuxcsi ¢ OTrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSL:
c(OpMUPOBAHHOCTh YMEHUS MPUMEHSATH 3HAHHSI 00 OCHOBHBIX JJOCTYITHBIX METO1aX
ITIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUU.

OgiaieHHe YHHBEPCAJbHBIMY MO3HABATEJIbHBIMY JI€HCTBUSIMH: YMEHUE
UCIIONIb30BaTh 0a30BbIe JIOTMUECKHE JCWCTBHSA, 0a30BBIE HCCIICIOBATEIBCKUE
nercTBus, pabotath ¢ HHGQOPMAIIUECH.

OBinageHue yHUBEPCAJIBHbIMH  KOMMYHUKATHMBHBIMH  Y4eOHBIMH
JAedcTBUAMM: 00€CIeynBaET C(POPMUPOBAHHOCTD COLMATBHBIX HABBIKOB OOILIEHNUS,
COBMECTHOM JIEATEIIHOCTH.

Oguanenue YHHBepPCAJIbHBIMH peryJasiTHBHBIMH Y4eOHbIMU
JAEHCTBUSAAMM: BKJIIOYACT YMEHMS CAMOOPraHWU3alMd, CAMOKOHTPOJIA, Pa3BUTHE
AMOLIMOHAJIBHOTO MHTEIUIEKTA.

IIpeameTHBbIE pe3yJIbTATHI:
- OCBOCHHE 00YUaIOIUMHUCS B XOJI€ U3yUEHHUs YUeOHOTO MIPEeIMETa HayYHbIX

3HaHUM, YMEHUN U CIIOCOOOB NEUCTBUM, CrEUU(PUUECKUX ISl COOTBETCTBYIOIIEH
NpeIMETHON 00JIaCTH; MPEANOCHUIKM HAYYHOTO THUIA MBILLICHHUS;

- BUJBI IEITENBHOCTH MO IMOJYYEHUIO HOBOT'O 3HAHMUSI, €T0 MHTEPIIPETALINH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYalUSIX, B TOM YHCIIE
P CO3/IaHUH YYEOHBIX U COIUATBHBIX MTPOEKTOB.

— c(opMUPOBAHHOCTh TPEACTABICHUN O MECTE XHMHH B COBPEMEHHOU
HAy4YHOW KapTUHE MUpPa; TOHUMAaHUE POJIM XUMUU B (DOPMUPOBAHUM KPYro3opa u
(GyHKIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUsI MPAKTHYECKUX 3a/1a4;

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

— BJIaJICHUE OCHOBHBIMM METOJAAMH HAYYHOI'O MMO3HAHUS, UCIIOJIb3YEMbBIMU B
XUMUU: HaOMIOCHUEM, OIMHCAHUEM, HW3MEPEHHEM, OJKCICPUMEHTOM; YMEHHUE
00pabaTbIiBaTh, OOBSICHSATH PE3YIbTAThl MPOBEAECHHBIX OMBITOB M JENIaTh BBIBO/IBI,
TOTOBHOCTh M CIOCOOHOCTh TPUMEHATH METOMABl TO3HAHWS TPU PEHICHUU
MPAKTUYECKUX 33/1a4;

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

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

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



- TOHMMaHHS B3aUMOCBSA3M Y4Ye€OHOro TMpeaMera C OCOOEHHOCTIMHU
npodeccuu U TPOo(ecCHOHANBFHOM AESITENbHOCThIO, B OCHOBE KOTOPBIX JI€KaT
3HAHMS 110 JAHHOMY y4eOHOMY MpPEIMETY;

- BJAJCHUE OCHOBOIIOJATAIOIMMHU XWUMUYECKUMU IOHATUSAMHU, TEOPHUSIMH,
3aKOHAMH M  3aKOHOMEDHOCTSMH; YBEPEHHOE IOJb30BaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMU METOJAMHU HAy4YHOT'O MO3HAHMWSI, UCIOJIb3yEMBIMU B
XUMUU: HaOII0ZICHUE, OTIMCAHKE, U3MEPEHUE, IKCIIEPUMEHT; YMEHHE 00padaThIBaTh,
OOBSCHATH PE3yibTaThl MPOBEJACHHBIX OIBITOB U JI€JaTh BBIBOJIbI; TOTOBHOCTH U
CIIOCOOHOCTh MPUMEHSATHh METO/IbI TIO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a/a4;

- ¢(hOpMUPOBAHHOCTh YMEHHUS J1aBaTh KOJTUYECTBEHHBIE OIICHKU U MPOBOJAUTD
pacyeTsl 0 XUMHUUYECKUM (GOopMyJiaM U YpaBHEHUSM;

- BJIAJICHUE TpaBUIAMH TEXHUKH OE€30IaCHOCTH NpPU HCIOJIb30BAHUU
XUMHYECKUX BELIECTB;

- ¢OpMUPOBAHHOCTb COOCTBEHHOM MO3UIIMH IO OTHOIICHUIO K XUMUYECKOM
uH(pOpMauK, NOJy4aeMOM U3 Pa3HbIX HCTOYHUKOB.



3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJMETA XUMMUS
3.1 OO0ObeM y4yeOHOro npeamMera XuMusi 1 BUbI Y4eOHO padoThI

Bup yueOHo# padoThI Oo0bem

yacoB
O0beM padoThHI 00YUAIONIMXCS B AKAJIEMUYeCKHX Yacax (Bcero) 78
O0bem pabGorbl oOy4yarwmIMXCS BO  B3aHMMOJEHCTBUM  C 78

npenojaaBaresemM (Bcero)

B TOM 4YMCIJIC:

JIEKIIUNA 40

J1a00paTOPHOE 3aHSITUE 38

IIpomexyTouyHas arrecranus B popme

Ne 1cemectp - npyras popma KOHTPOJIS -

No 2cemectp — nud.3auer -




3.2

TeMaTnuyecKkuil IVIAH U COAEPKaAHUE YHeOHOT0 NMpeaMeTa XHUMUS

TemaTnveckue OcHoBHOe coep:kaHue O6bem OcHoBHbIE BU/IBI 1EATEILHOCTH 00y4a0IIEerocst
0JIOKH, TEMBI 4acoB
1 2 3 4
Paznen 1.
OcHoBBI 001111 XMMHUHT
Tema 1.1. ATOMHO-MOJIEKYJISIPHOE YUeHHE 6
1 OnpeneneHre XMMUHM KaK HAYKH U MTPOU3BOUTENILHOM CUITBI 00IIIECTBA. Hanucanue KOHCIIEKTAa JIEKIMHA: KPAaTKO, CXEMaTH4HO,
3HayeHHEe XUMHH B U3yYCHHUHU IIPUPOJBI U PA3BUTHH TeXHUKU. OCHOBHEIE TOCJIE/I0BATEIbHO  (PUKCHPOBATH OCHOBHBIC —IIOJIOXKCHHUS,
TIOHSATHUS M ONPE/ICIICHHS: XUMHYecKue, pusndeckue, GU3NKo- BBIBOZIBI, (pOPMYJIHPOBKH, OOOOIICHNS; MOMEYaTh Ba)KHBIC
XMMHYECKHUE NpoLecchl. XMMUYECKHE BEIIECTBA — XUMUYECKUE MBICIIH, BBIICIISITE KIIFOYCBBIC ClIOBA, TepMHHBL [IpoBepka
cucmenmoi. TEPMHHOB, TIOHATHH C TIOMOIIBIO SHIUKIIOTICINH, CIOBapeH,
OCHOBHBIE TIOHATHS U 3aKOHBI XUMUH, aTOMbI U MOJIEKYJIbl, HOHBI, aTOMHBIE U 6 CIPABOYHHKOB C BBIIMCRIBAHMEM TOJIKOBAHMH B TCTPAlb.
MOJIEKYJISIPHBIC MACChI, CTEXHOMETPHS O0o3HaUeHHEe BOIPOCOB, TEPMUHOB, MarepHaia, KOTOPHIE
BEI3BIBAIOT TPYTHOCTH, TIOMCK OTBETOB B PEKOMEHIYyEeMOit
nuteparype. Ecnu camocTosTensHO He yaeTcst pa3o0paThest
B Marepualie, HeoOXoAuMo CcHOpMYIHpOBaTh BOMPOC H
3a/1aTh TPEMOAaBaTeN0 Ha JIEKIMU WIM Ha MPaKTUYECKOM
3aHATHH.
Tema 1.2. Hamucanue KoHCIEKTa JEKUUil: KpaTKo, CXEMaTU4HO,
KBanToBO-MexaHn4YecKHe MPeICTABIECHHS 0 CTPOEHNH aTOMa
8 MOCTICIOBATENEHO (PUKCHPOBAaTh OCHOBHBIC TIOJOXKEHHS,
1 BBIBOJBI, (POPMYIIUPOBKH, OOOOIICHHUS; ITOMEYaTh BaXKHEIC
OO0mume KBaHTOBO-MEXaHHYECKHE TPEICTABICHUA O CTPOCHHH aToMa.
. MBICJIH, BBIACTATH KIIOUEBBIE CIIOBa, TepMHUHBL. [IpoBepka
Ilepuonuueckuii 3axon .M. Menaeneesa. [IpuHIUIBI €€ OCTPOEHUS B . . .
TEPMUHOB, TIOHATUN C TMTOMOIILIO PHIUKIOTEANH, CIOBapeH,
COOTBETCTBHM CO CTPOCHHEM 3JCKTPOHHBIX O0OJOYEK aTOMOB. .
. CIIPABOYHUKOB C BBIITUCHIBAHUEM TOJIKOBAHMHA B TETpaib.
ITepnoMIHOCT, M3MEHEHHSI CBOWMCTB DJIEMEHTOB. 3HAUC€HHE YUYCHHS O
. O6o3HadueHne BOIIPOCOB, TEPMUHOB, Marepuaja, KOTOPHIE
XUMHUYECKOH CBSI3H. N
m y) BBI3BIBAIOT TPYAHOCTH, MOWCK OTBETOB B PEKOMEHIyEMOMU
BaHTOBBIC YKCJIa KaK XapaKTCPUCTHK TOSIHHSL DJIEKTPOHA B aTOME: IJIaBH
6a OBBIC HHCIIA KAK XapaKTCPHC ;COC N SJICKTPOHA B aTOME: [TIABHOC, muteparype. Eciu camocTosTensHO He yaaeTcst pa3o0paThest
UTAILHOE, MATHUTH MUHOBOE. [IPUHIMITEL pacit HUS 3JICKTPOHOB B
op ajé 0¢, Ma oea,c OBOC. 1IpHHIL pac peﬂej}f{ M SJIEKTPOHO B MaTepuaie, HeoO0XoammMo c(hOopMyIHpPOBATH BOMPOC U
atome. CTpyKTypa nepuoouueckoii cucmemul snemenmos J|.V1. Menneneena. 5 3A7aTh TPETIOZIABATENIO HA JEKIHMH WM HA TPAKTHYECKOM
3aBUCUMOCTH OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIX U KHUCJIIOTHO-OCHOBHBIX CBOMCTB 2 -
9JIEMEHTOB M X COCJMHEHHUI OT IMOJIOKEHHUS B IEPHOJNUECKON cHCcTeMe. DHEpTHUs
HOHM3ALUH, CPOJCTBO K JIEKTPOHY, OTHOCUTENbHAS 3JIEKTPOOTPHULIATEIbHOCTD.
OCHOBHBIE THUIIBI XUMUYECKOU CBSI3U. 2




Tema 1.3.

XuMusi HeOPraHU4eCKuX coeIMHeHn i 12

Hanmcanue KOHCHeKTa JIEKIMHA: KpaTKo, CXEMaTH4HO,

1 OKcujbl, TUAPOKCUIbI, CONU. BeCKHCI0pOoaHble KUCIOThL. I eHeTHYecKas TOCIIENIOBATENBHO  QUKCHPOBATH  OCHOBHBIE  MOIOKEHHS,

CBA3b MEXTY HHMHU BBIBOJIBI, (POPMYJIMPOBKH, O0OOIIEHHS; OMEYaTh Ba)KHBIC
OKcHIbl, THIPOKCUBI, COMH. beckncmopoaHpie KUCIOTHI. 2 MBICJIH, BHIACIATL KIIOMCBLIC CJ10BA, TCPMUHBL. HpOBeplia
IeneTmueckast cBA3b MEXITy HUMH (IIOATOTOBKA K TaOOpaTOpHOit padoTe). 2 TCPMHUHOB, MOHATHH C HIOMOIIBIO SHIMKIONCHH, CIOBAPCH,

CIIPAaBOYHUKOB C BBINHNCBIBAHUEM TOJKOBaHHUU B TETpalb.

O0o3HaueHHEe BOIPOCOB, TEPMUHOB, MarepHaia, KOTOPHIE

BEI3BIBAIOT TPYTHOCTH, TIOMCK OTBETOB B PEKOMEHIYyEeMOit

muteparype. Eciu camocTosTensHO He yaaeTcst pa3o0paThes

B MaTepHualie, HeoOXoamMo c(hHOpMyTHpOBAaTh BOMPOC U

3a1aTh IMPEToNaBaTeNi0 Ha JICKIIUH WM Ha MPaKTHISCKOM

3aHATHHU.
Jlabopamopnuie 3anamusi. OCHOBHBIE KIAaCChl HEOPTaHUIECKUX COCIUHEHUH. 8
ITonyuenue coneit. I'eHeTHueckas CBs3b. JlabopaTopHble paboThl MO3BOJISIOT HAYYUTHCS MPUMEHSTH

TCOPETUYCCKUE 3HAHUWA, TIIOJYUYCHHBIC Ha JICKOUU IIpU

peleHNH  KOHKPEeTHBIX  3amad.  YrtobOsl  Hamboiee

palMoHaIbHO U TIOJIHO MCIIOJb30BaTh BCE BO3MOXKHOCTH

J1a60PATOPHBIX TSl TOJATOTOBKH K HUM HEOOXOMMO: CIIEAYyET

pa3o0paTe  JIEKOWIO TI0  COOTBETCTBYIOIIEH  TeMe,

03HAKOMHUTCS C COOTBETCTBYIOIIUM pa3leioM ydeOHHKa,
popadoTaTh MOMONHUTEIBHYIO JIUTEPATYPy W UCTOUYHUKH,

PEIIUTh 3aja91 ¥ BEITIONHUTH PYTHE MMICEMEHHBIC 3aJaHHs.

Tema 1.4, CaoiicTBa pacTBOPOB JJIE€KTPOJIUTOB 12 Hamucanuwe KOHCIIEKTa JIEKIMI: KpaTKO, CXEMaTHU4YHO,
o II BaTCJIbH HUKCHUPOBAThb HOBHBbI II KCHUA

1 Pacmeopvl, wx  obpazoBanune. CymIHOCTh  DJIEKTPOJUTHUECCKON OCIE/IOBATENEHO  PHKCHPOBA OCHOBHBIC  1I0JIOMCHIL,

- BBIBOJBI, (POPMYJIMPOBKH, OOOOIICHNUS; TTOMEUYaTh BaXKHBIC

FI/IHPOHI/I3 corneit. 3sMeHeHue pH CpeJIbl IPU THAPOIH3E. MBICJIA, BBIACIATH KIIIOYEBBIC CJIOBA, TCPMHUHBI. HpOBepKa

TEPMHMHOB, TTOHSATUN C MIOMOUIBIO SHIMKIIONEAUH, CIOBapel,
Peakuuu B pacTBOpax 3J€KTPOJIUTOB, KaK PEaKIMH UX HOHOB. Y CJIOBUS IPOTEKaHUS 2 .

o < CIPaBOYHUKOB C BBIIHCHIBAHWEM TOJKOBAaHMH B TETPalb.
MIPaKTHYECKH HEOOPATUMBIX PEeaKIMi IBOWHOTO 0OMeHa.

O06o03HaueHNe BOIPOCOB, TEPMHHOB, Marepuayia, KOTOpbIe
3J‘IeKTpOJ'IPITfI‘i€CKaSI Jyccouanyst Bojsl. MloHHOE TPOM3BE/ICHNE BOJEL. 2 BBI3BIBAIOT TPY/HOCTH, TOMCK OTBETOB B PEKOMEHIyeMOil
Bonopoanslit mokaszarens pH kak XapakTepHCTHKa aKTHBHOW peaknuy CPEbl. matepatype. ECIIH CaMOCTOSITENBHO He y/1aeTcst pazodparbes
Mertoas! onpexnenenuns pH. B Marepuaje, HeoOX0IUMO c(HOpPMYJIMPOBATH BONPOC U
DNEKTPOIUTHI clladble U cuibHbIe. CTeNeHb U KOHCTAHTa JTUCCOIHAIIAH. 2

3aJaTb OPENoJAaBaTCI/It0 Ha JICKIUU WM Ha NPAKTUYCCKOM
3aHATHH.




Jlabopamopuvie 3anamus. Boanble pacTBOphI 37eKTpoiuToB. Counu,
TUAPOJIU3YIOUIUECS 110 aHHOHY, [0 KAaTHOHY, HETHIPOIU3YIOIIUECs COJH.
KauecTBeHHBIN aHANNU3 ONpenETIeHMs] HOHOB.

o

JlabopaTopHble paboThl MO3BOJISIOT HAYYHUTHCS MPUMEHSTH
TEOpEeTHYECKUEe 3HAHWS, IOJNyYCHHbIE Ha JIEKIUH IpH
pelmleHMH  KOHKPETHBIX  3agad.  YrtoOsl  Hamboiee
paliOHAILHO M TOJIHO HCIIOJb30BaTh BCE BO3MOKHOCTH
7abOpaTOPHBIX IS TOATOTOBKH K HUM HEOOXOMMO: CIeIyeT
pa3o0OpaTh  JIEKIHMIO 10  COOTBETCTBYIOLIEH  Teme,
O3HAaKOMHTCS C COOTBETCTBYIOIIMM pa3leiioM Y4eOHHKa,
npopadoTaTh JONONHHUTENBHYIO JIUTEPATypy M MCTOYHHKH,
PCUINTDL 3a4a491 1 BBINIOJHUTH APYTUeC NMCbMCHHBIC 3aIaHUA.

Paznen 2.

OcHOBBI 001el U OPraHUYeCKO XUMHUH

Tema 2.1.

,)II/ICl'lepCHbIe CUCTEMBbI

10

2 JucnepcHble CUCTEMBI.

Ob6mrue cBoiictBa pactBopoB. Kiaccuduxanus ['JIC. DakTopbl yCTOHYUBOCTH.

Pelenue 3aa4 Mo OCHOBHBIM CIIOCO0AM BBIPAXKEHHSI KOHIICHTPAIIMH PACTBOPOB:
MaccoBasi JIOJIsI, MOJIIPHAsT KOHIIEHTPAIHSI, MOJISUTbHASI KOHIIEHTPAILHS.
Crpoenue Munesuisl. [Ipoieccsl ancopOuu 1 KOaryJIsiuH.

Hanncanme koHCHeKTa JIeKUMH: KpaTKO, CXEMAaTU4HO,
MOCJICIOBATEILHO  (DUKCHPOBAaTh OCHOBHBIC IIOJIOXKEHUS,
BBIBOJIBI, (POPMYJIMPOBKH, O0OOIIEHHS; TOMEYaTh Ba)KHBIE
MBICIIM, BBIJICNIATh KJIIOYEBBIE CIIOBA, TepMHUHBI. [IpoBepka
TEPMHMHOB, TOHATUN C MOMOUIBIO SHUUKIIONEIUHN, CIIOBapeH,
CIIPABOYHUKOB C BBIITUCHIBAHUEM TOJIKOBAHUNA B TETPaib.
O0o3HaueHNEe BOIPOCOB, TEPMUHOB, MarepHaia, KOTOPHIE
BBI3BIBAIOT TPYIHOCTH, TIOMCK OTBETOB B PEKOMEHIYyEeMOit
muteparype. Eciu camocTosTensHO He yaaeTcst pa3o0paThes
B MaTepuaie, HeoO0XomuMo Cc(HOpPMYIHpPOBATH BOIPOC U
3aaTh MPEToNaBaTeNl0 Ha JICKIUH WM Ha MPaKTHIeCKOM
3aHATHH.

Jlabopamopnuie 3anamus. 1lomyueHne AUCIEPCHBIX CUCTEM METOIOM
KOHJICHCAIIUH.

JlabopaTopHBEIe pabOTHI MO3BOJSIOT HAYYUTHCS MPHUMEHATH
TEOpPEeTHYECKHE 3HAHWS, IIOJNyYCHHbIE Ha JIEKIUH IpU
peleHNH  KOHKPEeTHBIX  3amad.  4Yrtobsl  Hamboiee
pallMOHANBPHO ¥ TIOJIHO HKCIOJB30BATh BCE BO3MOXKHOCTH
J1a60PATOPHBIX TS TOJATOTOBKH K HUM HEOOXOMMO: CIIEAyEeT
pa3o0OpaTe  JIEKIIMIO TI0  COOTBETCTBYIOIIEH  TeMe,
03HAaKOMHUTCS C COOTBETCTBYIOIIMM pa3JielioM YydueOHHKa,
popadoTaTh JOMOTHHUTEIBHYIO JUTEPaTypy M MCTOYHUKH,
PELINTh 33J]a4U U BBITIOJIHUTH JIPyTrUe NUChbMEHHbIE 3aJaHusl.

Tema 2.2.

3aKOHOMepHOCTl/I XHMHYECCKHX MPOIECCOB

10

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

[ponecchl 0OpaTUMBbIC U HEOOPATHMEIE.

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

Hanncanue koHCIeKkTa JIEKIUH: KpaTKO, CXEMaTU4HO,
MOCJICIOBATENEHO (PUKCHPOBAaTh OCHOBHBIC TIOJIOKEHUS,
BEIBOJIBI, (POPMYJIUPOBKH, OOOOIICHHUS; IIOMEYaTh BaXKHEIC
MBICIIH, BBIZCNIATH KJIIOYEBBIE CIIOBA, TepMHUHBI. [IpoBepka
TEPMUHOB, OHATUN C MOMOUIBIO PHLUUKIIONEANH, CIOBapeH,
CIIPABOYHUKOB C BBIITUCHIBAHMEM TOJIKOBAHHHA B TETPalb.
O06o3HaueHne BONPOCOB, TEPMUHOB, MaTepHalia, KOTOPBIC




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

BBI3BIBAIOT TPYAHOCTH, NOWUCK OTBETOB B PEKOMEHIyEeMOH
muteparype. Ecnu camocTosTensHO He yaaeTcst pa3o0paThest
B Marepuaje, HeoOXoIuMo c(hOpMYJIUpOBaTh BONPOC U
3a7aTh MPENOJABATENI0 Ha JICKIMH WIN HA IPAKTHIECKOM
3aHATHH.

Jlabopamopwnuie sanamus. CMeeHNe XUMIIECKOTO PABHOBECHS

JlabGopatopHbie pabOThl TO3BOJISIOT HAYYUTHCS MPUMEHSITH
TCOPETHYCCKUE 3HAHWS, IMOJNyYCHHbIC HA JEKUHH MU
pelICHuH  KOHKpPEeTHBIX  3agad.  YroObl  Haumboliee
pAIMOHANBHO M TOJHO HCIONB30BAaTh BCE BO3MOMKHOCTH
71a60paTOPHBIX U IIOATOTOBKU K HUM HEOOXOUMO: CIICIyeT
pa3o0paTb  JISKIHMIO [0  COOTBETCTByIoWIeil  TeMme,
O3HAKOMHTCSI C COOTBETCTBYIOIMM pPa3IeioM YydueOHHKa,
npopaboTaTh NOMOJHUTEIBHYIO JIUTEPAaTypy W HCTOYHHKH,
PELINTD 3aa4YH U BBITIOIHUT APYTHE MHCbMCHHbIC 3aJaHUS.

Tema 2.2.

BJICKTPOXHMH‘IGCKHQ CUCTEMBI

10

OnexrpoxuMudeckue cucreMsl. Koppo3us MetamnoB. CyIIHOCTb 3JIEKTPOIIH3A.

W3smepenne u pacuer DJAC osnemeHta. XuUMHUYECKas U DIIEKTPOXUMHUYECKas
KOppo3us. MeTopl 3allUThl METAVIOB OT KOPPO3WHM. AHOIHBIE M KaTOIHBIC
IIPOLIECCHI B PACTBOPAx 3JIEKTPOJIUTOB.

Bo3aukHOBEHHE CKavKa MOTCHIIMAJIa Ha I'PAHUILIC DJICKTPOA-PACTBOP U (I)aKTOpBI,
BJIMAIOMINE HA BEIIUYUHY 3JICKTPOJAHOI'O IMOTCHIIMAJIA. HpI/IHI_[I/IH HeﬁCTBHH
TraJIbBaHNUYCCKOI'O 3JICMCHTA. KOppOBI/IfI METAJIZIOB U yH.ICp6, HaHOCHUMEIN
IMPOTEKAHNUEM KOPPO3UOHHBIX ITPOLIECCOB. 3aKoHBI B MIPUMEHCHUC JJICKTPOJIN3aA.

Hammcanne KOHCIEKTa JIGKIMHA: KpaTKO, CXEMaTHYHO,
MOCIIEIOBATENIbHO  (PUKCHPOBATH OCHOBHBIC IOJIOKEHHUS,
BBIBOJIBI, (pOPMYITHPOBKH, OOOOLICHHS; NMOMEYaTh BaXkKHBIC
MBICJIH, BBIICINSTH KIFOYEBBIE CIIOBA, TePMUHEL [IpoBepka
TEPMUHOB, MMOHSTUH C MOMOIIBIO YHIMKJIONEANH, CIOBapei,
CNIPABOYHUKOB C BBIIHMCHIBAHHEM TOJKOBAHHH B TETPAb.
O6o3HadyeHHe BOIIPOCOB, TEPMUHOB, MaTepuaia, KOTOpHIE
BbBI3BIBAOT TPYAHOCTHU, MOHUCK OTBETOB B peKOMeHﬂyeMOﬁ
nutepatype. Eciu caMocTosTeNbHO He yaaeTcs pa3zoopaTbes
B Marepuaiie, HeoO0XoAuMo cHOpMYIHpOBaTh BOMPOC H
3aJlaTh MPEIOJAaBaTeNI0 Ha JIEKIMM WM Ha TPAKTHYECKOM
3aHATHH.

Jlabopamopmnyie 3anamus. OKHCINTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
XumHdeckasi akTHBHOCTh MeTayuloB. Kopposus 1 3amura MeTauioB.

JlaGopatopHbie pabOTHI MO3BOJIIOT HAYYHUTHCS MPUMEHSITH
TEOPETHYCCKHE 3HAHMSA, IIOJIyUYCHHBIC HAa JICKIMH TIPU
pelleHHH  KOHKPETHBIX  3amad.  YrtoObl  Haumboiee
palMoOHAIbHO U TIOJIHO HCIIOJb30BaTh BCE BO3MOXKHOCTH
71a00PATOPHBIX IS TOJTOTOBKH K HUIM HEOOXOIUMO: CIIeTyeT
pa3o0paTh  JIEKIMIO 10  COOTBETCTBYIOIIEH  TeMe,
03HAKOMHUTCS. C COOTBETCTBYIOIMM pa3J/ielioM YyueOHHKa,
popadoTaTh MOMOJHUTEIBHYIO JINTEPATYPy U HCTOYHUKH,
PEIIUTh 33]1a91 ¥ BEITIOJIHUTH JIPYTHE MICbMCHHBIC 33 JaHHSI.

Tema 2.3.

XuMusi OpraHuvyecKux coeJuHeHuit

10




HaceplleHHbIe 1 HEHACHIILICHHBIE YriaeBoaopoOabl. ApOMaTI/IquKI/Ie YTJI€BOAOPOABI.
Kncnopo,uocoaepmaume OpPraHnv4CeCKUeC COCANMHCHUS.

AJKaHbl, aKeHbI ¥ apeHbl. CrupThl 1 GEHOIBI. AJBICTH/BI U KETOHBL.
Kap6onoBsIe KucioTsl. Teopus CTpOCHUS OPraHUYECKIX COSTNHCHHH.

Hammcanue KOHCHEKTa JIEKIMH: KpaTrko, CXEMaTHYHO,
MOCJIE/IOBATENILHO  (PUKCHUPOBAaTh OCHOBHBIE IOJIOXKEHHUS,
BEIBOJBI, (POPMYIIMPOBKH, OOOOIICHHUS; ITOMEYaTh BaXKHEIC
MBICJIH, BBIICNATH KIIIOYEBBIE CIIOBA, TePMUHBIL. [IpoBepka
TEPMUHOB, IOHATUN C MOMOUIBIO HLUUKIIONEANH, CIOBapeH,
CIPaBOYHUKOB C BBIHCHIBAHWEM TOJKOBAHHUH B TETPalb.
O0o03HaueHNEe BONPOCOB, TEPMHHOB, MaTepuayia, KOTOpbIE
BBI3BIBAIOT TPYAHOCTH, IOWUCK OTBETOB B PEKOMEHIyEeMOH
nutepatype. Ecnu camocTosTensHO He yaaeTcst pa3o0paThest
B Marepuaie, Heo0XoIuMo c(hOpMYyJIUpOBaTh BONPOC U
3a7aTh MPEIOoJaBaTelll0 Ha JICKIHMHM WM Ha IPaKTHUYECKOM
3aHATHHU.

Jlabopamopnule 3anamus. HoMeHKIaTypa OpraHMYeCKUX COSAMHCHIH.
Knaccudukarnus opraHudeckinx COeIUHCHUH.

JlabopaTopHbie pabOTHI MO3BOJIAIOT HAYYUTHCS MPUMEHATH
TEOPETUYECKUE 3HaHMs, IMOJYYeHHbIE Ha JICKIMH MpHU
pelleHHMH  KOHKPETHBIX  3amad.  YrtoOsl  Hamboiee
palMoOHANFHO M TIOJIHO HCIIOJIB30BAaTh BCE BO3MOXKHOCTH
1a60PATOPHBIX TSl TOJATOTOBKH K HUM HEOOXOIMMO: CIIEAyET
pa3o0paTe  JIEKOWIO TI0  COOTBETCTBYIOIIEH  TeMe,
03HAKOMHUTCS C COOTBETCTBYIOIIUM pa3JeoM y4ueOHHKa,
npopaboTaTh JOMOJHUTENBHYIO JUTEPATypy M HCTOYHHKH,
PEIIUTh 33]1a91 ¥ BEIIOJIHUTH JPYTHE MMHICbMEHHBIC 3aIaHMSI.

Kouncyabrauuu

Bcero:
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4 YCJOBUA PEAJIMZAIIUUA YYHEBHOI'O IPEJIMETA «XUMMUS»

4.1 Tpe0oBaHUA K MATEPHAIBHO-TEXHUYECKOMY 00ecredeHHI0

Peanmzamus ydeOHOoro mpeamera «XuMEs» TpeOyeT Hamu4dus y4eOHOTO
KabuHeTa U 1abopaTopuii.
O6opynoBanue yueOHOro kaOWHeETa: JOCKa, pabouee MecTO IJsi ydyallerocs,
HarJIsAHbIC MaTepUaibl (TaOIUIIbI, TUIAKATHI).
TexHudeckue cpeacTBa 00ydeHHs: HOyTOyK, MEIUAIIPOEKTOP, SKpaH, KOJIOHKH.
ObopynoBanue mnaboparopun u paboYMX MeECT JiabopaTOopuH: _  MPUOOPHI,
XUMPEaKTUBbI, XUMHUECKas MOCYy/a, MTAaTUBbI, y4eOHO-T1a00paTOPHBIN KOMILIEKC
«Xumusy», potometp dotornektpuueckuit KOK-3, snexrponeus SNOL, nonomep
N-160, mkad ¢ BEITSHKHON M BEHTWISILUMEH, CyX0€ roproyee, Aep:KaTesiv MpoOUupoK.

[ToMerieHus i1 CaMOCTOATENIBHOU PabOThl 00YUaAIOIINXCS TOHKHBI OBITh

OCHAIICHbl KOMIBIOTEPHONH TEXHUKOM C BO3MOXKHOCTBIO TOJKIIOYCHHS K
MH(POPMAILMOHHO-TEIEKOMMYHHUKAIIMOHHOM CceTH M o0ecnedyeHueM JocTyna B
AJIEKTPOHHYIO  MH(QOPMAIMOHHO-00pa30BaTelbHYI0 Cpely 00pa3oBaTeIbHOU
OpraHu3alluu.

4.2. IlepeyeHb HOPMATHBHBIX NPABOBBIX JOKYMEHTOB, OCHOBHONl M
JAOTMOJIHUTEJIbHON Y4eOHOH JMTepaTrypbl, HEO0XOAMMOHM J/Jsi OCBOCHUS
yueOHOro nmpeamera « XuMHus»

HopmaTuBHBIE IPABOBbIE JOKYMEHTbI:

- OepepanbHblii 3ak0oH OT 29.12.2012 Ne 273-®3 "OO6 oOpa3zoBaHuu B
Poccuiickoit @enepanun';
- ®I'OC CIIO no cnemuanbroct 38.02.01 DxoHOMMKA M OyXTalTePCKHIMA
yueT (Mo oTpacisiM), YTBEPKIEHHOTro mnpukazoM MwuHoOpHayku Poccum ot
05.02.2018 Ne69;

- Ilpukaz MunoOpHayku Poccun ot 17.05.2012 Ne 413 "OO6 yTBepXIacHUU
beneparbHOTO rOCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEIHETO OOIIETO
oOpazoBaHus";

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

- [Tpuxa3z Munnpocsenienust Poccuu ot 24.08.2022 Ne 762 "O0 yTBepK1eHUA
[Topsinka opraHu3aldd M OCYLIECTBIICHUS OOpa30BaTEIbHOW NEATEIBHOCTH IIO
o0pa3oBaTeIbHBIM MPOTPaMMaM CPETHETO MPOPECCHOHATILHOTO 00pa3oBaHus";

- IIucemo Munnpocsemenuss Poccun ot 01.03.2023 Ne 05-592 "O
HalpaBJICHUM pekoMeHaanuil" (BMecte ¢ "PexkoMeHmanusiMu MO peanu3aluu
cpemHero o0miero oO0Opa3oBaHWsA B Tpeaenax OCBOCHHS 00pa30BaTeIbHOU
porpamMMsbl cpeaHero npodeccruonanbHOro o0pazoBanus");

- Ilpuka3z Munnpocsemenus Poccum ot 01.02.2024 Ne62 "O BHeceHuu
W3MEHECHU B HEKOTOpbIE MNpUKa3bl MHHHCTEpPCTBA MNpOCBelieHUss 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 00pa30BaTENbHbBIX IPOrPAMM OCHOBHOI'O
o0mrero o0pazoBaHus B cpeaHETo 001ero oopasoBanus";

- Ilpukaz Munnpocsemenuss Poccun ot 21.02.2024 Nell9 "O BHeceHuu
n3meHeHni B npuwioxkenns 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
peanu3aluMyd HMEKOIIMX TOCYJapCTBEHHYIO aKKPEIUTALMI 00pa30BaTebHbIX
OporpaMM HayajbHOTO OOIIEro, OCHOBHOIO OOLIEro, CpemaHero OOIIETo
oOpa3oBaHUs OpraHU3alUsIMH, OCYILIECTBISIOUMU o0pa3oBaTeNIbHYIO
JESATEIIbHOCTh U YCTAHOBJICHUSI MPEAEIIBHOTO CPOKA UCIOIb30BAaHUS UCKIFOUEHHBIX
y4eOHUKOB".

OcCHOBHBbIEC HCTOYHUKH:
1. I'abpuensa O. C., OctpoymoB U. I'., CnaakoB C. A. Xumus 10 knacc

(bazoBblit ypoBeHb). DnekTponHas ¢popma yueOnuka. ISBN 978-5-09-103818- 7.
2. T'abpuensn O. C., OctpoymoB U. I'., CnagkoB C. A. Xumus 11 kmace
(bazoBblit ypoBeHb). DnexktponHas ¢popma yueOnuka. ISBN 978-5-09-103818- 7.

3. BoctpukoBa I'.}O., MBanoBa B.M. Meroauueckue yKazaHus IS
7a00paTOPHBIX PadOT MO XUMUKU. BOPOHEKCKUN TOCYIapCTBEHHBIN TEXHUYECKUMA
yHuBepcuTeT. — Boponex, 2022. — 31 c.

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

JlonoiHUTeIbHAS JIUTEepaTypa:

1. Hosommuckuit .M., HoBommuckass H.C. Xumus. Yuebnuk mist 10
(11) xmacca o00meoOpa3oBaTENbHBIX OpraHu3anuii. ba3oBwlii ypoBeHb: — 3-¢
uznanue. - M.: OO0 «TUJl «Pycckoe cinoBo — yuebnnk», 2016. — 192 c.: un.-
(MHaHOBanmoHHas 1IKOJIa).

2. Pynsutuc, I'yatuc ExaboBuu. Xumus. 8 knacc [TekcT] : ydeOHUK aiis
o011eo0pa3oBaTeNbHbIX OPraHU3alui © [ AeTeil ¢ HapyIlIEHUeM 3peHus] : B 2 4.
/T'. E. Pym3utuc, ®. I'. ®enpaman. - 2-e uza. - Mockaa : [Ipocsemienue, 2017. - 26
cM. - (BI'OC).; ISBN 978-5-09-051949-6 (®I'OC) Xumuueckue Hayku -- O0mas u
HEOpTaHUYeCKasi XUMHUS - YUEOHUK JIJIs1 cpeHel 00111e00pa3oBaTeIbHOM IIIKOJIHI.

3. O6mas xumus. (CI10). Yuebnoe nmocooue. / I'muuka H.JI. - Mockaa:
KnoPyc, 2021. - 750 c.

4.3. IlepeyeHb MPOrpaMMHOro odecmnevyeHus, NpogecCuOHAIbHBIX 0a3
JTAHHBIX, TH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM pPecypcoB HHGOPMAIHOHHO-
TeJIeKOMMYHUKAINUOHHOH ceTn «WHTepHEeT», HEOOXOAUMBIX JI OCBOEHUS
yueOHOro npeaMera « XuMmus»


https://profspo.ru/books/59133

Jn nmpoBefeHUsA psAfia 3aHATHM O NpegMeTy XHMUSA He0oO0XOAMMBbI
ayJIMTOPUH, OCHALIleHHbIE TPEe3eHTALlMOHHBbIM 000py/J0BaHUEM (KOMIIBIOTEP C
OC Windows u nporpammamu PowerPoint u Adobe Reader, MysnbTUMe gUHBIN
IIPOEKTOP 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

JIOoNOTHUTE/ILHAS PEKOMEHIAIMA 0 YJIeKTPOHHBIM pecypcaMm

1. http://www.iprbookshop.ru/ DiekTpoHHO-0M0JIMOTEYHAS] CUCTEMA.

. 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 «XuUMUsL B IIIKOIEY).
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13. www. hij. ru OkypHaI « XUMUS U )KU3HEY ).
14. www. chemistry-chemists. com (3JI€KTPOHHBIN KYPHAI « XVUMHUKHU U XUMUSD ).

4.4. Oco0eHHOCTH Ppeaju3alUU Y4eOHOro mnpeaMeTra «XUMHSD» s
o0yJammuxcss W3 YHCJIA HHBAJIWIOB W JHI ¢ OrPaHUYEHHBIMH
BO3MO’KHOCTSIMH 3/10POBbSI

Ilpu obyuenuu Jauy ¢ OCPAHUYEHHBIMU BOZMONCHOCMAMU 300P0BbS,
npeoycmampusaemcs UHOUBUOYAIbHbI epapux 0OyueHus.

Hnsanuovl u auya ¢ oepanuteHHviMu 803MONCHOCMAMU 300P08bsL 0OeCcneyeHbl
NeYyamubiMu U INeKMPOHHLIMU 00PA308AMENbHBIMU  pecypcamu 8 opmax,
a0anmupoBanHbIX K 02PAHUYEHUAM UX 300DOBbS.

Mna ocywecmenenus npoyedyp meKyujeco KOHMPOIs YCNesaemMocmu u
APOMEICYMOYHOU ammecmayuu 00y4arowuxcs, co30armcsi @oHovl OYeHOYHbIX
cpedcms,  a0anmuposanHvle OISl UHBANUOO8 U JUY C O02PAHUYEHHbIMU
B03MONCHOCAMU  300P06bsL U NO3GOJAIOWUE OYEeHUMb OO0CIUdICeHUe UMU
3aNIAHUPOBAHHBIX 8 OCHOBHOU 00PA308AMENbHOU NPOSPAMME  Pe3yIbMmamos
00yueHuss u YpoeeHvb COOPMUPOBAHHOCU BCeX KOMNEMEHYUl, 3dA6/IeHHbIX 6
0bpazosamenvHoll npocpamme.
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5 KOHTPOJIb M OLIEHKA JOCTUKEHU PE3YJIbTATOB
OCBOEHUSA YYEBHOI'O TIPEJAMETA «XuUMUsD»»

PesynbraTsl 00y4yeHus

OneHka pe3yabTaToB
(bopMBI 1 METOTBI)

JIMYHOCTHBIE PE3VJIBTATHI

1) oco3Hanue O0O0yYarOIMMHUCS POCCHICKON
IpaXTaHCKOW UICHTUIHOCTH;

2) TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEILHOCTH U CAMOOTIPEICIICHHIO;

3) HanmMuMe MOTHBAIMM K OOYYEHHIO H

JIMYHOCTHOMY PA3BUTHIO,

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

METAIIPEJIMETHBIE PE3YJIBTATDI

1) OCBOEHHBIE o0y4JaronumMucs
MEXIPEIMETHbIC TIOHSATHUS U  YHUBEpCAJIbHBIC
y4eOHbIe JeNCTBUS (peryJsTUBHBIE,

ITO3HAaBaTCJIbHEBIC, KOMMYHI/IKaTI/IBHBIG);

2) CHocOOHOCThP HWX HCIIOJIL30BaHUSA B
[I03HABATEJIPHOW M COLUMAJIBHOM  MPAKTHUKE,
TOTOBHOCTH K CAMOCTOSITEIbHOMY TIJIAHUPOBAHUIO U
OCYLECTBJIEHUIO yueOHOM NEeATEIIbHOCTH,
OopraHu3alu  y4eOHOTO  COTPpYJHHYECTBA  C
MelarorHueCKuMH pabOTHUKAMU U CBEPCTHUKAMM, K
y4acTUIO B TOCTPOCHUU  WUHIAUBUIYATHHOU
00pa3oBaTeNnbHON TPAEKTOPUY;

ITPEAMETHBIE PE3VYJIBTATBI

1) chopMUPOBAaHHOCTH TPENCTABICHUNA: O
XAMUYECKOU COCTABIISIONIEN €CTECTBEHHOHAYYHOU
KapTUHBI MUpPa, POJIM XMMUM B MO3HAHUU SIBJICHUU

opupoAbl, B  (POPMUPOBAHWUU  MBIIUICHUS H
KyJAbTYpbl ~ JIMYHOCTH, €€  (YHKIMOHAJIBHOM
IPAMOTHOCTH,  HEOOXOAMMOW I  PElICHHS
NPAKTHYECKUX 3aaa4 U DKOJIOTHYECKHU

000CHOBAaHHOTO OTHOIIICHUSI K CBOEMY 370POBbIO U
MPUPOJHOM CpEJIE;

2) BIaJ€HUE CUCTEMON XMMUYECKUX 3HAHMM,
KOTOpasi BKJIIOYAET: OCHOBOIIOJArarolue MOHSATHUS
(XMMUYECKHIl ~ DJIEMEHT, aToOM, JJEKTPOHHAas
000109Ka aToMa, S-, p-, d-2JIEKTPOHHBIE OpOUTAIH

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

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

— OIICHKa 3a BBINOJIHEHUE
KOHTPOJIbHBIX 3a1aHUM;

— OIICHKa 3a BBINOJIHEHHE
MPaKTUYECKUX padoT;
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aTOMOB, WOH, MOJIEeKya, BaJICHTHOCTb,
AJIEKTPOOTPHUILIATETILHOCTh, CTEMEHb OKHCIICHUS,
XUMHUYECKas CBS3b, MOJIb, MOJSIpHAs Macca,
MOJISIPHBIN 00beM, YIJIEPOIHBIN CKEJIET,
(GyHKIIMOHAIBHAS TpYINa, paguKkai, H30MepHs,
HU30MEpPBI, TOMOJIOTUYECKHUH  psAll, TOMOJIOTH,
YTIEBOAOPObI, KHCIOPOJ- U a30TCOAEp Kalue
COCIMHEHUSI, OMOJIOTMYECKH aKTUBHBIC BEIllECTBA
(YrneBojbl, KUpBI, O€JIKH), MOHOMEp, IOJIUMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMSI, KpUCTAJUIMUECKas peIIeTKa, THUIIbI
XUMHUYECKUX peakuui (OKHCAUTENBHO-

BOCCTAHOBUTEJIbHBIE, IK30- U DHIOTEPMHUYECKUE,
peaky HOHHOTO 0OMEHA), paCTBOP, SJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHIL, SJIEKTPOIUTHYECKAS TUCCOLHAIIMS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peaklUny, XUMUYECKOE PaBHOBECHUE),
TEOPHH U 3aKOHBI (TEOpUS XUMUYECKOTO CTPOCHUS
oprannueckux Bemiects A.M. bytneposa, teopus

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

CUMBOJIMYECKUHN SI3bIK XUMHH, (HAKTOJIOTUUECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U
6e30macHOM UCIIOJIb30BAHUU BAKHEUIINX
HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKON JIEeATeIbHOCTH YEJIOBEKa,;

3) cpopMHPOBAHHOCTh YMEHUW BBISBISAThH
XapaKTEepHbIE MPU3HAKU U B3aUMOCBSI3b N3YUEHHBIX
MOHATHUM, MPUMEHSTh COOTBETCTBYIOIIUE TMOHSATHUS
npu OMHUCaHUU CTPOCHUS u CBOWCTB
HEOPTaHMYECKUX W OPTaHUYECKUX BEIIECTB U HX
MIPEBPAILEHU; BBISIBISITH B3AUMOCBSI3b XUMUYECKUX
3HAHUW C MOHATHSAMHU U MPEIACTABICHUSIMU JIPYTHX
€CTECTBEHHOHAYYHBIX MTPEAMETOB;

4) chopMHPOBAHHOCTH YMEHUH UCIIOJIH30BAThH
HaNMEHOBAHUS XUMHUYECKUX COCIMHEHUN
MEXKJIYHAPOJHOTO  COI03a  TEOPETUYECKOW U
NPUKIAJIHON XUMHUM W TPUBUAJIbHBIC Ha3BaHUs
BOXHEUIIMX  BEMIECTB  (ITWIEH,  alleTWICH,
rmiepuH, ¢eHon, QopMmanbpaerun,  yKCycHas
KHCJIOTA, TJWIUH, YrapHbIA ra3, YIJIEKUCIBbIN ras,
aMMMaK, TallleHas W3BECTh, HETallleHas HW3BECTh,
NUTHbEBasE COJa W APYTUX), COCTaBISITH (HOPMYIIBI
HEOPTaHWYECKUX U  OpPraHWYeCKUX  BEIIECTB,




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

5) c(hopMHPOBAHHOCTH yMEHUH
YCTAHABIMBATh  MPUHAIJICKHOCTh  M3YUCHHBIX
HEOPraHUYECKUX W OPraHUYECKUX BEHIECTB K
ONPEAECICHHBIM KJaccaM M TpynmnaM COEIWHEHUH,
XapaKTEepu30BaTh HMX COCTaB W  BAKHEHUIINE
CBOMCTBA; OMpPEAEIATh BUIbl XUMHUUYECKUX CBS3EH

(xoBaJIeHTHaA, MOHHas, MeTaJUTn4YecKasi,
BOJIOPOJIHAS), THITBI KPUCTAUTMYCCKUX PEIIETOK
BEIIIECTB; KJIaccu(UIUpOBaTh XUMUYECCKHE
PCaKIHu;

6) BIagCHHE  OCHOBHBIMH  METOJaMH
HAy4YHOTO TIO3HAHHS BEIIECTB W XUMHYCCKUX
SBJICHUN (HAOJIOJEHNE, U3MEPEHUE, IKCIIEPUMEHT,
MOJIETUPOBAHUE);

7) chOpMUPOBAHHOCTH yYMEHHUN MPOBOIUTH
pacyeTsl 0 XUMUYECKUM (POopMyJiaM U ypaBHEHHSIM
XUMUYECKUX  PEakluid C  HCIOJIb30BAHUEM
buszruecKux BEIIUYMH, XapaKTepU3yHOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacCCHhl,
o0beMa (HOpMabHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIOJb30BaTh CUCTEMHBIC XUMHUYCCKHEC
3HAHUS ISl TPUHATHS PEIICHHH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMMU
1 UX PUMCHCHHEM;

8) chopMUPOBAaHHOCTh YMEHUHN MJIAHUPOBAThH
M BBINOJHATH  XUMHYECKHH  JKCIICPUMECHT
(npeBpaieHss  OPTaHMYECKUX  BEIICCTB  IIPH
HarpeBaHWM, TMOJYUYCHHUE STUJICHA M M3YyYCHHE €Tro
CBOWMCTB, KAa4eCTBEHHBIC DPEAKIIMU HA aJbJCTHIBI,
KpaxmaJl, YKCYCHYIO KHCIJIOTY; IeHaTyparus OeIKOB
Py HarpeBaHWM, I[BETHHIE peakiuu OEIKOB;
MIPOBOJIUTH PEAKIIMA MOHHOTO OOMEHA, ONPEACIISTh
Cpeny BOIHBIX PacTBOPOB, KAU€CTBCHHBIC PEAKIIHH
Ha cylbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHUS;, peliaTh HKCICPUMEHTAIbHBIC
3ajaun o teMam "Metamiel" u "Hemeramisl") B
COOTBETCTBHUH C NMPABUIIAMU TEXHUKU O€30MaCHOCTH
npu oOpalleHUH C BEIEeCTBAMHU M J1a0OPaTOpPHBIM
000pyI0OBaHUEM; NPEACTABIATh  PE3YJIbTAThI
XMMHUYECKOTO JKCIEpUMEHTa B (GopMe 3amucH




YPaBHEHUMM  COOTBETCTBYIOIIMX  pEAKUUA WU
¢opMynupoBaTh BBIBOJABI HA OCHOBE  JTHUX
pE3yNIbTATOB;

9) c(OpMUPOBAHHOCTD YMEHHUS
aHAJIM3UPOBATh  XHUMHUYECKYI0  HH(OpMAIHIO,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CPEICTB
MaccoBOi nHpopmaiuu, cetb UHTEpHET U ipyrue);

10) chopMupOoBaHHOCTh YMEHUN COOJIIOAATH
npaBuia HKOJIOTUYECKU 11eJ1€eCO00pa3HOro
NOBEACHUS B OBITY W TPYJIOBOM JESITEIBHOCTU B
HEeIsIX ~ COXpPaHEHWs  CBOEro  370pOBbA
OKpy)Xalolled MPUPOAHOM Cpenbl; yUUTHIBAThH
OMAaCHOCTh BO3ACHCTBHUS Ha >KUBBIE OpPTaHU3MBI

ONPENEIICHHBIX  BEIIECTB, IOHUMAsl  CMBICI
roKasaress IpEAEITbHON IOy CTUMOM
KOHIICHTPaLUK;

11) nns oOywarommxcsi ¢ OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU ~ 3JIOPOBBS:  C(HOPMUPOBAHHOCTH
YMEHHUSI TPUMEHATh 3HAHUS 00  OCHOBHBIX
JOCTYIIHBIX ~ METOJaX TO3HaHUA BEIIECTB W
XUMHUYECKUX SIBICHUM;
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JIMCT AKTYAJIM3ALIUU
pabdoueii NporpaMMbl TUCIUTLIHHBI

PexBu3uTHI
HanmenoBanmne . 3aceIaHus,
Ne [IyHKT B npeapiayiei IIyHKT c BHECEHHBIMU
dJIEMEHTa PII, YTBEPAMBIIIETO
I/ perakuuu U3MEHECHUSIMU
paszena, myHKTa BHECEHUE
U3MEHEHUH
1 [TpeGoBanus k 3.1 3.1 MerToa.coBeT OT
MaTepHalIbHO- 27.02.2026 Ne5
TEXHUYECKOMY Ilen. coser ot
oOecrieueHIIO 27.02.2026 Ne6
2 [[lepeueHn 3.2 3.2 Merto.coBeT OT
HOPMaTHBHBIX 27.02.2026 No5
[PaBOBBIX JOKYMEHTOB, Ilex. coBet OT
OCHOBHOH U 27.02.2026 Ne6
IOITOJIHUTEILHOM
y4eOHOI JIuTepaTypshl,
HEO0OX0TUMOM JIs
IOCBOCHUA OUCHUIIIINHBI
3 [lepeuenn 33 33 MeTto/.coBET OT
MIPOTPaMMHOTO 27.02.2026 Ne5
obecrieueHus, Tlen. coser oT
npodeccroHaNBHBIX 0a3 27.02.2026 Ne6

ITaHHBIX,
mH(pOpMaMOHHBIX
CIIpaBOYHBIX CHCTEM
[pecypcoB
MHPOPMAHOHHO-
TEJIEKOMMYHHKAIIMOHHO
i cetn «MHTEpHETY,
HEOOXOUMBIX IS

IOCBOCHMU




