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1 MACIIOPT PABOYEN TPOT'PAMMBI YYEFEHOT' O ITPEJIMETA
YII. 07 XUMMUA

1.1 OOJsacTh NpUMEHEHUs POrPaAMMbI
Peanuzauust cpennero o6mero ooOpazoBanus B mnpenenax OIl CIIO no
porpamMme MoAroTOBKH KBATHU(PUIMPOBAHHBIX pabouuX, CIyKalluX Mo npodeccuu

09.01.04 Hanaguuk anmapaTHbIX U IIPOTrPaMMHBIX CPEACTB
MH()OKOMMYHUKAIIMOHHBIX cucTteM B cooTBeTcTBUU ¢ PI'OC CIIO no npodeccuu
09.01.04 Hanamuuk anmapaTHBIX 17} IIPOTrPaMMHBIX CPEACTB

WH()OKOMMYHUKAIIMOHHBIX cUCTEM ¢ yueToM TpeboBanuit ®I'OC cpennero oduiero
oOpa3zoBaHus, yTBEPKIAEHHOTO MprkazoM MunoOpHayku Poccuu ot 17.05.2012 r.
Ne 413. ¢ u3MeHeHUsIMH, BHECEHHBIMU MNPHUKa30M MHHHUCTEPCTBA MPOCBELICHUS
Poccuiickoit deneparuu ot 12 aBrycra 2022 1. No732 u ot 27 nexabps 2023 r.
Nel028, u denepanbpHOli 00pa30BaTENIbHONW MPOTPAMMBI  CPEIHETO  OOIIEro
oOpa3oBaHus, YTBEPKIACHHOU MpUKa30M MHUHHCTEpCTBA pocBemienus Poccuiickoi
@eneparuu ot 18 masg 2023 r. Ne 371.

1.2 OOmas xapakrepucTuka yueOHOro npeamera « XuMHus»
XHUMHUS — 3TO HayKa O BEIIECTBAX, UX COCTaBE U CTPOCHUH, CBOMCTBAX U

NPEBpAICHHUSIX, 3HAUEHUU XMUMHUYECKHX BEIECTB, MAaTEpPHUajJOB U IMPOILIECCOB B
MpPaKTUUYECKON JeATenbHOCTH uenoBeka. ConepxaHue o001eo0pa3oBaTeIbHON
y4eOHOW TUCIHUIUIMHBI «XWMUSD HAMpaBiIeHO Ha YCBOCGHHE OOYYarOIIUMUCS
OCHOBHBIX MOHSTHIA, 3aKOHOB ¥ TEOPUH XUMHH; OBJIaJIcHUE YMEHUSIMH HAOII0IaTh
XHUMHYECKUE SBJICHHS, TPOBOIUTH XUMUIECCKHI SKCTIEPUMEHT, TPOU3BOIUTH pac-
94eThl HA OCHOBE XMMHYECKHUX (DOPMYJT BEIIECTB M YPAaBHEHUH XUMUYECKUX PEaKITHA.
B mpouecce u3yueHus XMMHM y OOYy4arOUIMXCS Pa3BUBAIOTCS MO3HABATEJIbHBIE
MHTEPEChl U MHTEJICKTyalIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOATEIHLHOM
npuoOpeTeHNs 3HAaHUM M0 XMMHH B COOTBETCTBUHU C BO3HUKAIOIINUMU KU3HEHHBIMU
npobiieMaMy, BOCHHUTHIBAETCS OEPEKHOE OTHOUICHUS K TPUPOJIE, NMOHUMAaHWE
3JI0pOBOT0 00pa3a )KU3HU, HEOOXOAUMOCTHU NPEYIPEKACHUS SIBICHUI, HAHOCSIINX
Bpel 37I0POBBIO0 M OKpyXkaromiei cperne. OHUM OCBaWBalOT MPUEMbI TPaMOTHOTO,
0€30I1acHOT0 UCTIOIB30BAaHUS XUMHUUECKHUX BEIIECTB U MAaTEPHAJIOB, IPUMEHSIEMBIX
B OBITY, CEJILCKOM XO3SIIICTBE U Ha IPOU3BO/ICTBE.

[Ipu CcTPYKTYpUpOBaHUU COJIEpKaHusl 001e00pa3oBaTebHON yueOHOH
JUCHMIUTMHBL 17 MpodecCHOHANbHBIX ~ 00pa30BaTENbHBIX  OpPraHHU3AIHM,
peanu3yonmx o0pa3oBaTEIbHYIO MPOTrpaMMy CpPeaHero oluiero oOpa3oBaHUS B
npenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOro 00IIero oOpa3oBaHus,
YUUTHIBAJIACh OOBEKTUBHAS PEATBHOCTH — HEOOIBIIION 00bEM YaCOB, OTITYIIICHHBIX
Ha W3YYCHHE XHMHUU W CTPEMJICHHE MaKCHMaJIbHO COOTBETCTBOBATH HJICSAM
pa3BuBaromiero o0Oyuenus. IloaTomy TeopeTHueckre BONPOCHI MaKCHUMAaJbHO
CMEILlEHbl K Hayaly U3y4YeHHs IMpeAMeTa, C TEeM, YTOObl MOCIEAYIOIUI



dakTHyeckuil MaTepuad paccMaTpUBAICS Ha OCHOBE M3yUYEHHBIX TEOPHUH.
Peanusamus 1eyKTUBHOTO MOAXO0/Aa K U3YUCHHIO XUMHUH CIIOCOOCTBYET Pa3BUTHIO
TaKWX JIOTHUECKHUX OTepaluii MBIIUICHHs, KaK aHalu3 U CHHTE3, 0000IIeHHEe U
KOHKpETH3all|sl, CPaBHEHHUE U aHAJIOTUs, CUCTEMATU3alUs U Kilaccudukamus u ap.
B mpodeccuoHanbHbIX  00pa30BaTENIbHBIX — OpraHU3alUsaX, PEATU3YIOLINX
oOpa3oBaTelpHyI0 NpOorpaMMy CpeAaHero ooOmero oOpa3oBaHus B Ipeneiax
ocoerust OIIOII CIIO na 0Ga3e ocHOBHOTO oOIIero oOpa3oBaHus, y4eOHOTO
npeaMera « XUMHUsD» U3y4daeTcsl Kak y4eOHbIN PeIMET, KOTOPbI OCHOBBIBAETCS Ha
3HaHUAX OOydYaIOIIUXCsl, MOJIYYEHHBIX NpHU H3yuyeHUu (us3mku, reorpaduu,
MAaT€MaTUKA B OCHOBHOM IKOJIE.

BaxkHyto poib B OCBOGHUM COJIEP’KaHUSl MIPOrPaMMbI UTPAtOT COOCTBEHHBIE
HaOJI0IeHUsT 00y4aroUMXcs 3a pasHbIMU CUTHAJaMH Ipoliecca U NMpuoOpeTeHue
HaBBIKOB  BBIMIOJIHEHUS  JIKCIEPUMEHTa B  XMMHYECKOH  00OpyroBaHHOU
nabopaTopumu.

1.3 Hesun n3yyeHust yueOHOro npeamera « XuMHUs»
- ¢opMHpoBaHKE Yy OOYYaIOIIUXCS LETOCTHOTO MPEJCTABICHUS O MHUPE W POJH

XUMUH B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

- YMEHHUSI OOBSCHATH OOBEKTHl M MPOIECCHl OKPYXKAlollel AelCTBUTEIbHOCTH:
IPUPOJHOM, COLUMAIBHOW, KyJIBTYPHOM, TEXHUYECKOW CpENbl, — HUCIONb3YS IS
ATOr0 XUMHUYECKHUE 3HAHUS;

- pa3BUTHE Yy OOYy4YalIIMXCAd YMEHHMHM pa3nuyarh (akTbl U OLICHKH, CPAaBHUBATh
OLICHOYHBIE BBIBO/IbI, BUJIETh UX CBS3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C
ONpPE/IETICHHON CHUCTEMOM LIEHHOCTEeH, (opMynupoBartb U  OOOCHOBBIBAThH
COOCTBEHHYIO MO3UIINIO;

- npuobpeTeHne 00yJaroIMMUCS OTIbITa Pa3HOOOPa3HOMN JACATEIBHOCTH, TO3HAHUS
Y CaMOIIO3HAaHUS; KIIFOUEBbIX HABBIKOB, UMEIOLMX YHUBEPCAJIbHOE 3HAUEHUE IS
pa3IUYHBIX BUJOB JIEATEIbHOCTH (HABBIKOB PELIEHUs TPOOJIEM, IPUHSITHS perie-
HUH, TIOHUCKA, aHAJIM3a U 00padOTKU MH(OpMAIUU, KOMMYHUKAaTUBHBIX HABBIKOB,
HABBIKOB M3MEPEHM, COTPYIHUYECTBA, 0€30MACHOr0 OOpAIlIEHU C BEIIECTBAMHU B
IIOBCEIHEBHOM JKU3HM).

1.4 Mecto yueOHoro npeamera Xumus B crpykrype IIIKPC:
VY4eOHblil mpeaMeT « XUMUSD SIBISIETCS YIEOHBIM MPEIMETOM 00s13aTeIbHOM

npeametrHo obnactu  «EcrectBennbie Hayku» @PI'OC  cpemnero o0miero
oOpa3zoBaHus.

B yuebnom mnane IIIIKPC yueOHbIl npenmer «XuUMuUs» BXOAUT B COCTAB
001eo0pa3oBaTENbHbBIX YUEOHBIX.



[Ipu 3TOM HM3ydyeHue yueOHoOro rpeaMera XuMus NpeaycMOTpeHo Ha 6a30BOM
YPOBHE M HANpPaBJIICHO HAa JOCTU)XXEHHUE JIMYHOCTHBIX, METANPEIMETHBIX U
IIPEAMETHBIX PE3yJIbTaTOB.



2 IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
IMPEIAMETA «XUMMUSA»

JIMYHOCTHBIE Pe3yJabTAThI BKIKYAKOT:

— 0CO3HaHUE 00YYAIOIIUMUCS POCCUNUCKON IpaKJaHCKON UICHTUYHOCTH;

- TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEICIICHUIO;

- HaJIM4YMEe MOTHUBAIMU K OOYUYECHHIO W JIMYHOCTHOMY pa3BUTHIO (B pei.
[Tpukaza Munnpocsemenus Poccun ot 12.08.2022 N 732);

- LeJICHAPaBICHHOE PAa3BUTHE BHYTPEHHEH MO3UIIMM JTUYHOCTH HA OCHOBE
JIyXOBHO-HPABCTBECHHBIX  IIEHHOCTEM  HapodgoB  Poccuiickon  denepamuu,
HUCTOPUYECKUX M HAIIMOHAIBHO-KYJIBTYPHBIX Tpaaulliid, POPMUPOBAHUE CHUCTEMBI
3HAYUMBbIX LIECHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYHIITHOHHOTO
MHPOBO33PEHUS, IPABOCO3HAHMS, SKOJOTHIECKOMN KYJIBTYPHI, CIIOCOOHOCTH CTAaBUTH
LIEJIM U CTPOUTH )KU3HECHHBIE TIAHBI;

- YyBCTBO F'OPAOCTHU U YBAXKEHHUS K HCTOPUU U JOCTHKEHUAM OTEYECTBEHHOM
XUMHUYECKON HAyKW; XMMHUYECKH TPAMOTHOE TMOBeACHUE B MPOdheCcCHOHAIBHOM
JEATeIbHOCTY W B OBITY NpU OOpallleHUd C XUMHUYECKUMH BEIIECTBAMH,
MarepuagaMy U IPOLECCaAMU;

— TOTOBHOCTh K MPOJIOJDKEHUI0 00pa30BaHUs U TOBBIIIECHUS KBaTU(DUKAIIUU
B U30paHHOU NpodecCHOHATBLHON JEATeIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKHX KOMIICTCHIIUM B ATOM;

— YMEHHME HCIIOJb30BaTh JIOCTHXKEHHUSI COBPEMEHHON XMMHUYECKON HAyKH U
XUMUYECKUX TEXHOJIOTHUH Il TIOBBIIIEHUS COOCTBEHHOT'O HWHTEUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM NIpodeccHoHaIbHON AesTeTbHOCTH.

MeranpeaMeTHbie pe3yJbTaThl BKJIKYAIOT:

- OCBOCHHME OOYYAIOLIUMUCS MEXIPEIMETHBIX MOHATUN (MCHOJIB3YIOTCS B
HECKOJIBKUX MPEIMETHBIX 00JIaCTSIX U MO3BOJIAIOT CBA3BIBATH 3HAHUS U3 Pa3IMUHbIX
y4eOHBIX MPEIMETOB, Y4EOHBIX KypCOB, MOJIYJIEH B LIETOCTHYIO HAYUYHYIO KapTUHY
Mupa) U YHUBEPCAIbHBIX  y4E€OHBIX  JIEWCTBHIA (mo3HaBaTEIbHEIE,
KOMMYHUKATHBHBIE, PETYJISITUBHBIE);

- CIOCOOHOCTH MX UCIIOIb30BaTh B yUeOHOM, MO3HABATEILHON U COIUATIBHON
MPaKTHUKE;

- TOTOBHOCTb K CaMOCTOATEJIbHOMY IUIAHHUPOBAHUIO U OCYIIECTBIICHUIO
y4eOHOM  JIeATeIbHOCTH M  OpraHu3aluu  y4eOHOro COTpyJHUYECTBA C
neJaroruieckuMu pabOTHUKAMM M CBEPCTHHKAMHU, K YYAaCTHIO B IOCTPOEHUU
WHIUBUYaIbHOM 00pa30BaTeNbHON TPAEKTOPHUH;

- OBJAQJICHUE HaBbIKAMU Yy4e€OHO-HCCIIEIOBATEIbCKON, MPOEKTHOH U
COLIMAJIbHOM JIEATCIILHOCTH;

— HCHOJIb30BaHUE PA3IUYHBIX BHJIOB IO3HABATEIbHON JEATEIBHOCTH U

OCHOBHBIX MHTEJJIEKTyalbHBIX Omepaluid (MOCTaHOBKHU 3aayu, (OpMYITUPOBAHUS
TUIO0TE3, aHAJIN3a U CUHTE3a, CPABHEHUS1, 0000IEHUS, CUCTEMATU3ALINH, BBISIBICHUS
IPUYUHHO-CIIEJICTBEHHBIX CBS3€H, MMOMCKA aHAJIOTOB, ()OPMYJIMPOBAHUS BHIBOJIOB)
JUISL pelIeHUs IIOCTaBJICHHOM 3a7a4y, IPUMEHEHUE OCHOBHBIX METOJOB ITO3HAHUs
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(HaOmro/IeHrsI, HAYYHOTO OKCIIEPUMEHTA) IJIs W3YYCHHUS Pa3IMYHBIX CTOPOH
XUMHUUYECKUX OOBEKTOB M IMPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTaJIKUBaThCs B podeccuoHanbHOU chepe;

— HCIIOJIb30BAHUE PA3JIMYHBIX HCTOYHHMKOB I IOJYYEHHUS XUMHUYECKOMN
uH(pOpMaIMU, YMEHHE OILICHUTh €€ JOCTOBEPHOCTh JI JOCTHKEHHUS XOPOIIMX
pe3ynbpTaToB B MpodeccuoHanbHOU chepe.

IIpeamMeTHBIE pe3yJbTATHI JOJKHBI OTPAKATH:

1) chopmMupoBaHHOCTH MPEACTABICHUN: O XUMHUYECKOW COCTaBISAIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHUU B MO3HAHUU SBJICHUN IPUPOJIBI,
B (GOPMUPOBAHUU MBIIUICHUS U KYJIbTYypbl JIMYHOCTU, €€ (DPYHKIMOHATBLHOU
I'PaMOTHOCTH, HEOOXOUMOM AJi pelIeHUs] MPaKTUYECKUX 3a/1ad U HKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO M PUPOIHOM CPElIE;

2) BIAJEHUE CUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIOYAET:
OCHOBONOJIATAIOIINE TOHATUS (XMMHYECKUWA JJIEMEHT, aTOM, JJIEKTPOHHAas
obonouka aroma, s-, p-, d-dJIEKTPOHHBIC OPOWTATM aTOMOB, WOH, MOJICKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEeM, YTIIEPOAHBIN CKeleT, GyHKIIMOHAIbHAs
rpynna, paaukall, HW30MepHus, H30MEpbl, TOMOJOTUYECKUN psii, TOMOJIOTH,
YTJIEBOJAOPOAbI, KHUCIOPOJ- U a30TCOJep)Kalllue COEIUHEHUs, OHOJOTHYECKU
aKTHUBHBIC BellecTBa (YTIeBObI, KUPHI, OCIKH), MOHOMED, MTOJIUMED, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPDHBIE COEAMHEHUS, KPUCTAJIMYECKAs peIIeTKa, THUIIbI
XUMHUYECKUX  peakiui (OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE, 9K30- u
SHIAOTEPMHUYECKHE, PEAKIMU HMOHHOTO OOMEHA), pacTBOpP, AJIEKTPOJIHTHI,
HEIJIEKTPOIUTHI, SJEKTPOTUTHYECKAST JUCCOIUALINS, OKUCIUTENh, BOCCTAHOBUTEIb,
CKOPOCTh XHMMHYECKOM peakIMu, XUMHUYECKOE PaBHOBECHUE), TCOPUM U 3aKOHBI
(Teopust XMMUYECKOTO CTPOCHUsI opranndeckux Bemiects A.M. bytneposa, Teopus
AJIEKTPOJIUTUYECKON JUCccouManuu, nepuoanyeckuii 3akoH /[[.M. Menneneesa,
3aKOH COXPAHEHHS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK XUMUU,
(hakTOJIOTUYECKHUE CBEJCHHS O CBOWCTBAX, COCTaBe, MOJYYECHUU W 0OE30MacHOM
MCIIOJIb30BaHUU BAXKHEUIIIMX HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN JeATebHOCTU YEJI0BEKa;

3) chopMUPOBAHHOCTb YMEHHUW BBISBIATH XapaKTepHbIE MPU3HAKU W
B3aUMOCBSI3b M3YUYEHHBIX MOHSATHN, MPUMEHSITh COOTBETCTBYIOIINE MOHSITHS MPHU
OMHUCAHWUU CTPOCHHS U CBOMCTB HEOPTaHUYECKMX M OPTaHMYECKUX BEIIECTB U HUX
MPEBPALCHUN; BBISBIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUW C TOHATUSAMH U
MPEACTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

4) chopMHUPOBAHHOCTh YMEHUHN HCIIOJIH30BATh HAMMEHOBAHUS XUMUYCCKUX
COCIMHEHUN MEXKIYHApOJAHOTO COI03a TEOPETHUECKON M MPUKIATHONW XUMHUU U
TPUBHAIbHBIE HA3BAaHMUSI BAXKHEHIIMX BEIIECTB (ITUJIEH, alleTWICH, TJIUIICPHH,



dbeHon, popmaniberul, yKCycHas KUCJI0Ta, TJIUIUH, YTapHbIi ra3, yrieKUcIbli ras,
aMMHaK, TallleHash W3BECTh, HeEralieHas HW3BECTb, MUThEBas COJa M JPYTHX),
COCTaBJIATh (POPMYJIBI HEOPraHWYECKUX M OPTraHUYECKUX BEILECTB, YPaBHEHUS
XUMUYECKUX pPEaKIUi, OOBSICHATh HX CMBICH, MOATBEPXKIaTh XapaKTEpHbIE
XUMHUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMHU HKCIIEPUMEHTAMHU U 3aUCIMU
YPABHEHUN XUMUYECKUX PEAKIINM;

5) chopmMupoBaHHOCTH YMEHUI YCTaHABIUBATH IPUHAIIICKHOCTD U3yYCHHBIX
HEOPraHUYECKUX M OPraHMYECKHUX BEIIECTB K OMPE/IENICHHBIM KJIaccaM U rpynmnam
COCIMHEHUN, XapaKTEpPU30BaTh UX COCTAB M BAXKHEHIIME CBOWCTBA; ONPENCIATH
BUJIbI XUMHUYECKUX CBSI3eM (KOBaJICHTHAsl, MOHHAsI, METAJTMYECKAsi, BOJOPOIHAS ),
TUIB KPUCTANIMYECKUX PEHIETOK BEIIECTB; KiIacCUPUUIUPOBATh XUMHUYECKUE
peakiuy;

6) BIAJEHHE OCHOBHBIMM METOJaMH HAyYHOTO IIO3HAHUS BEIIECTB H
XUMUYECKUX SBJICHUH (HaOI0/IeHre, U3MEpPEHUe, IKCIIEPUMEHT, MOJICTTUPOBAHHE);

7) chOpMHPOBAHHOCTh YMEHHHA MPOBOJIUTH PACUETHI IO XUMHYECKUM
dbopMysamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUI C UCIOJIb30BaHUEM (DU3UIECKUX
BEJIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJMWYECTBEHHOM CTOPOHBI: MACCHI,
oO0bemMa (HOpMaJjbHBIC YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCMOJb30BAThH
CUCTEMHbIE XWMHUYECKHE 3HaHUs IS TPUHATAS pPEHIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHEM;

8) chopMHPOBAHHOCTh, YMEHHUH IUIAHUPOBATH W BBHITIOJHATH XUMHUYECKHI
HKCIEPUMEHT (TIPEBPALIEHUS] OPTaHUYECKUX BEIIECTB NMPU HATPEBAHUU, NTOJIyUEHUE
ATUJIEHA U U3YUYEHHE €T0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMU Ha aJIbJIETU/IbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; J€HaTypauusi O€JKOB MpU HarpeBaHHWM, LIBETHBIE PEaKUUU
O€JIKOB; TPOBOJUTH pEAKIMM HOHHOTO OOMEHA, OMNpEeAeNATh CpPely BOJHBIX
pPacTBOPOB, KaU€CTBEHHbIEC PEAKLIUU Ha CyJb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHMUS; peliaTh dKCIEepUMEHTaIbHbIE 3a7auu 1Mo TeMaMm "Mertasl" u
"Hemerannbl") B COOTBETCTBHHM C TpaBWJIAMU TEXHUKHU OE€30MACHOCTH TIPH
oOpalleHny C BEIIeCTBAaMH W JIADOPAaTOPHBIM OOOpPYAOBAHHEM; MPEACTABIAThH
pe3ynbTaThl XMMHYECKOTO JKCIEpUMEHTa B (OpMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIMX peakiuid u (QOopMyaupoBaTh BBIBOJBI Ha OCHOBE JTHUX
pE3yNbTATOB;

9) chopMupOBaHHOCTh YMEHUS aHATM3UPOBATh XUMUUYECKYI0 HHPOPMAITHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CPEICTB MaccoBOM HHGOpPMALMH, CETh
HNHuTepHeT u apyrue);

10) copMuUpOBaHHOCT, YMEHHH COONIOJATh TpaBUa SKOJOTHYCCKH
IEJ1€CO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOW NEATEIHHOCTH B IEIAX
COXPAHEHMSI CBOETO 3J0pPOBbSl U OKPYKAIOUIEH NPUPOJHOM CpEIbl; YUUTHIBATH
OMAacCHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MbI ONPEICICHHBIX BEIIECTB, IOHUMAs



CMBICJI ITOKAa3aTeNs MPENEIbHON JOMYCTUMON KOHIIEHTPALHHY;

11) ans oOydaromuxcs € OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBBS:
c(hOpMUPOBAHHOCTh YMEHUSI IPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METOIaX
MMO3HAHUS BEIIECTB U XUMHUUYCCKUX SIBJICHUM.

OBj1ajieHHe YHMBEPCAJbLHBIMH MO3HABATEJIbLHBIMH JAeHCTBHSIMH: YMCHHUE
WCIIOJIb30BaTh 0a30BBIC JIOTHYECKHUE JICHCTBUS, Oa30BbIE HCCIEI0BATEIbCKUE
nercTBus, paboTarh ¢ HHGOPMAIIUCH.

OBjlaleHHe YHHBEPCAJbHBIMH KOMMYHHMKATHBHBIMHU  Y4eOHBIMU
aeicTBUAMM: obecrieunBaeT cPOPMUPOBAHHOCTH COIMATBLHBIX HABBIKOB OOIICHMSI,
COBMECTHOU NEATEIHLHOCTH.

OBunanenue YHHMBepCaJbHbIMH pPeryJsiTuBHbIMH yueOHBIMU
AeCTBUAMM: BKJIOYAET YMEHHS CaMOOPTaHMU3allid, CAMOKOHTPOJIS, Pa3BUTHE
AMOIMOHAIBHOTIO UHTEILJIEKTA.

IIpeameTHbIe pe3yabTaThI:
- OCBOEHHE 00YYaIOIKUMHUCS B XO/I€ U3yUEHUsI yUEOHOT O PEIMETA HayUHBIX

3HAaHUHN, YMEHUH U CIOCOOOB NEUCTBUM, crenuPUUYecKux AJisi COOTBETCTBYIOLIEH
npeaMEeTHON 00J1acTH; MPEANOCHIIKA HAYYHOT'O TUIA MBIIILJICHHUS;

- BUJIbI JEATEIBHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETALUH,
peo0pa3oBaHUIO U IPUMEHEHHUIO B PA3NIMYHBIX YYEOHBIX CUTYALMSIX, B TOM YHCIIE
P CO3/IaHUM YYEOHBIX U COIMATBHBIX TPOEKTOB.

— c(OPMHUPOBAHHOCTh TMPEACTABICHUA O MECTE XUMHH B COBPEMEHHOM
HAyYHOW KapTHHE MUPA; TOHUMAaHHE POJIM XUMUHU B (DOPMUPOBAHUH KPYro30pa U
(GYHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA JJI PELICHUS MPAKTUYECKUX 3a]1ay;

— BJIQJICHUE OCHOBOMOJIATAIOIIUMU XUMUYECKUMU TOHATUSMH, TECOPUSIMH,
3aKOHAMHU W 3aKOHOMEPHOCTSIMM; YBEPEHHOE IOJIb30BAHUE XUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

— BJIQJICHUE OCHOBHBIMU METOJAMHU HAYYHOI'O TIO3HAHMS, UCIIOJIb3yEMbIMU B
XUMUHU: HAOMIOIEHUEM, OINKMCAHUEM, HW3MEPEHUEM, OJKCIIEPUMEHTOM; YMEHUE
00pabaTbIiBaTh, OOBICHATH PE3YJIbTaThl MPOBEIECHHBIX OIBITOB U JEJAaTh BHIBOJIBI;
FOTOBHOCTh M CIOCOOHOCTh MPUMEHSTh METOJAbl TO3HAHUS MPH PEUICHUU
MMPAKTUYECKUX 3a/aY;

— c(OpPMUPOBAHHOCTh YMEHHS JaBaTh KOJUYECTBCHHBIC OIICHKH U
MPOU3BOAUTH PACUETHI [0 XUMUUECKUM (HOpMyJIaM U YPaBHEHUSIM;

— BIAJCHUE TMpaBUIAMU TEXHUKU OE30MaCHOCTH TMpPHU HCIOJIb30BaHUU
XMMHUYECKUX BEILIECTB;

— c(hOpMHUPOBAHHOCTH COOCTBEHHOW TTO3UITUN TIO OTHOIIIEHUIO K XUMUYECKON
uH(pOpMaITNH, TOTy4aeMO U3 Pa3HbIX HCTOYHUKOB;



- TOHMMaHHUS B3aUMOCBS3M YYEOHOro TIpeaMeTa ¢ OCOOCHHOCTSIMH
npodeccurn U MPOHECCHOHAIBHON JIeSITEIFHOCTBIO, B OCHOBE KOTOPBIX JIe)KAT
3HAHUS 110 JAHHOMY Y4eOHOMY MPEAMETY;

- BJAQJCHUE OCHOBOIIOJATAIOIMMH XHUMHUYECKUMU TOHATUSIMU, TEOPHUSMH,
3aKOHAMH ¥  3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJb30BaHUE XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJIaJICHHE OCHOBHBIMU METOJaMU HAy4YHOTO MO3HAHMS, UCTIOJIb3yEMbIMU B
XUMUU: HAOIIO/IEHHE, OTHCaHue, U3MEPEHUE, DKCIIEPUMEHT; YMEeHHe 00paldaThIBaTh,
OOBSICHSTH PE3YyJIbTAaThl MPOBEJCHHBIX OMBITOB M JI€JIaTh BBIBOJBI, TOTOBHOCTh U
CITOCOOHOCTH MPUMEHSATH METO/IbI IO3HAHUS MPU PEIICHUN MTPAKTUYCCKHUX 3a/1a4,

- c(hopMHUPOBAHHOCTH YMEHHUS 1aBATh KOJUYECTBEHHBIE OLICHKU U TIPOBOJIUTH
pacyeThl M0 XUMHYECKUM (popMyJiaM U YPaBHCHUSIM;

- BIAJEHHUC TIpPaBUJIAMH TEXHUKH OC30MACHOCTH TP HCIOJb30BaHUH
XMMHWYECKUX BEIIIECTB;

- chOpPMUPOBAHHOCTh COOCTBEHHOM MO3UIIMH IO OTHOIICHHUIO K XMMHUYECKOM
uH(popMaLu, NoJy4yaeMol U3 pa3HbIX UCTOYHUKOB.



3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJMETA XUMMUA
3.1 OO0bem yuyeOHOro npeaMera XuMusi M1 BUAbI Y4eOHOI padoThI

Buj yyeOHOM padoThI Oo0bem

4acoB
O0beM padoThl 00yYaAIOIIUXCSH B AKaAEMHYECKUX Yacax (Bcero) 78
O0bem paboTrbl  o0y4yarlOmIMXCd BO  B3aUMOJEHCTBHM  C 78

npenojgaBaresjaemM (BCero)

B TOM YHUCJIC.

JICKLIUU 40

71a00paTOPHOE 3aHATHE 38

IIpomeskyTOUYHas arTecTanus B (hopme

Ne 2cemectp — nud.3auer -




3.2

TeMaTnuyeckuii VIaH U coAePKaHUE Y4eOHOT0 nMpeaMeTa XuMUs

TemaTuyeckue OcHoBHOE comepKaHue Oo0bem OcHoBHBIE BUDI /1€5ITETLHOCTH 00y 4aI0LIErocst
0JI0KH, TEMbI 4acoB
1 2 3 4
Pazpnen 1.
OcHoBbI 0011ell XUMHUHU
Tema 1.1. ATOMHO-MOJIEKYJISIpHOE YUeHHe 6
1 OnpefeneHre XUMUHU KaK HAYKH U TPOU3BOUTEIBHOM CHIIBI O0IIECTBA. Hanuncanue KoOHCIEKTa JIEKIME: KPaTKO, CXEMAaTUYHO,
3HayeHHe XUMHH B U3yUEHUH IPUPOABI U PA3BUTUU TeXHUKH. OCHOBHBIE TOCJIC/IOBATEIBHO  (PUKCHPOBATH OCHOBHBIC ITOJOKCHHS,
TIOHSTHS U OIIPEAEIICHHS: XUMIUYecKne, (husnueckue, Gpusnko- BBIBOJBL, (DOPMYJTHPOBKH, OOOOLICHHS; [OMEYATh BAXKHbIC
XUMUYECKHUE MPOLecChl. XUMUYECKUE BEIIECTBA — XUMUYECKUE MBICIIH, BBIZCIISITE KIIOYEBBIC CIIOBA, TepPMHHBI. lIpoBepka
cucmembl. TEPMUHOB, IOHATUN C MOMOUIbIO HLUUKIIONEINH, CI0BapeH,
OCHOBHBI€ ITOHATHS U 3aKOHBI XUMHH, aTOMBI ¥ MOJICKYJIbI, HOHBI, aTOMHBIE H 6 CIIpaBOIHMKOB € BBINMCHIBAHUEM TOJKOBAHMH B TCTPANb.
MOJICKYJISIPHBIE MACChI, CTEXHOMETPHSI O0o03Ha4yeHUe BOMPOCOB, TEPMUHOB, MaTepHana, KOTOpPbIE
BbBI3BIBAIOT TPYAHOCTHU, IMOWCK OTBCTOB B peKOMeHZ[yeMOfI
nurepatype. Ecnu camocTosTennsHO He yaaeTcs pa3o0paThes
B Marepuaje, HeoOXoIumo c(hOpMyJIUpOBaTh BONPOC U
3aJaTh TPENnoJaBaTelll0 Ha JIGKUUH WIM Ha HPaKTHYECKOM
3aHSTHH.
Tema 1.2. Hamucanne KOHCIEKTa JEKIUH: KpaTko, CXEeMAaTH4HO,
KBaHTOBO-MexaHH4YecKHe NMPeACTABJICHHS 0 CTPOCHUH aTOMa
8 HOCIIEOBATENbHO (PUKCHPOBATh OCHOBHBIC IIOJIOXKEHHMS,
1 BBIBOJZIBI, (POPMYIMpPOBKH, 00OOIIECHHS; MOMEYaTh BAXHBIC
OOmuye KBaHTOBO-MEXAaHHUYECKHE MPEACTABICHUSI O CTPOCHUH aToMa.
o MBICJIM, BBIACIATH KIIHOYEBLIC CJI0BA, TCPMHHBI. HpOBepKa
Ilepuonnueckuii 3akon [[.1. Menneneesa. IlpuHuunel ee nocTpoeHus B o o N
TECPMHUHOB, NOHATUN C MOMOUIbIO SHIIUKIONEANH, CJIOBAPEU,
COOTBETCTBUM CO CTPOCHHEM JJIEKTPOHHBIX 00OJIOYEK AaTOMOB. .
o CIIPABOYHUKOB C BBINMCBIBAHUEM TOJIKOBAHWU B TCTPa/b.
HepI/IO[[I/I’-IHOCTb M3MEHEHHS CBOMCTB DJIEMEHTOB. 3HAUCHUE yucHusa o
. O6o03Ha4yeHue BONPOCOB, TEPMHUHOB, MaTepHana, KOTOpbIE
XMUMHYECKON CBS3H. o
< Y, BBI3BIBAIOT TPYAHOCTH, IOUCK OTBETOB B PEKOMEH/IyeMOH
BAaHTOBBIC YU KaK X KTCPUCTHUK TOSHUS K Ha B aTOMCE: I'JIaBH
6a OBBIC HHCIIA KK XapaKTCpHC 1_?000 0 SJ/ICKTPOHA B aTOME: [TIaBHOC, nureparype. Eciu camocrosTensHO He yaaercs pa3odparbes
op I/ITaJéLHOC, MaFHI/ITHOCé cnuHoBoe. IIpHHLATILL pacnpenejgﬁll\dda JJIEKTPOHOB B B MaTepuaie, HEOGXONMMO CHOPMyTHPOBATH BOMPOC H
atome. CTpyKTypa nepuoduueckoti cucmemoi anemenmos JI.. Menzneneesa. 5 3A71aTh MPETIOZIABATENIO HA IEKIHMH HWTH Ha MPAKTHICCKOM
3aBHCHMOCTb OKUCIIMTEILHO-BOCCTAHOBHUTENBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB 2

OJIEMCHTOB U UX COG,Z[PIHCHI/IFI OT IIOJIOKCHUSA B HCpHOﬂquCKOﬁ CHCTEME. 3HCpI‘I/IH
HMOHM3AINU, CPOACTBO K DJIEKTPOHY, OTHOCUTEIbHAA JIEKTPOOTPUIIATEIIBHOCTD.
OCHOBHBIC TUITBI XUMHYECKOM CBS3H.

3aHATHH.




Tema 1.3.

XuMHs HeOPraHU4YeCKUX coeMHeHU I 12
Hammcanue KOHCHeKTa JIEKIMH: KpaTko, CXEMaTHYHO,
1 OKcujibl, FHIPOKCUIbI, CONM. BecKUCIopoaHble KUCIOThL. ['eHeTudeckas TIOCIIENIOBATENBHO  QUKCHPOBATH  OCHOBHBIC  MOJIOKEHMUS,
CBA3E MEXTy HHMHU BEIBOJIBI, (POPMYITUPOBKH, OOOOIICHHUS; TIOMEYaTh BaXKHBIC
Oxcuibl, THAPOKCUIBI, COJIH. BeCKUCIOPOIHbIE KUCIOTHI. 2 MBICJIH, BLIACIATD KIHOHCBBIC CI0BA, TCPMUHEL. HpOBeplfa
T'eHeTHYECKAs CBA3b MEX/Ty HUMH (IOATOTOBKA K TaGOPaTOPHOil paboTe). 2 TCPMHUHOB, TMOHATHH C HOMOIUBIO SHIMKIIONC/HH, CT0BApeH,
CIPABOYHUKOB C BBINKMCHIBAHMEM TOJIKOBAHUIH B TETPa[b.
O0o03Ha4YeHHEe BOMPOCOB, TEPMUHOB, MaTepHaya, KOTOPbIC
BBI3BIBAIOT TPYAHOCTH, MOWCK OTBETOB B PEKOMEH/IyeMOM
nutepatype. Ecii caMocTosTeNnbHO He yaaeTcs pa3o0parhbes
B MaTepuaie, Heo0XoanMo c(hOpMYIHPOBATH BOMPOC H
3aJaTh TPENoJaBaTeNll0 Ha JIGKIUH WIM Ha IPAKTHYECKOM
3aHATHU.
Jlabopamopnyie 3anusimus. OCHOBHBIE KJIACChl HEOPraHUYECKUX COCTMHEHHH. 8
ITonydenue coinel. I'eneTnueckas cBs3b. JlabopaTopHble pabOThI MO3BOJISIIOT HAYYHUTHCS HPUMEHSTH
TCOPCTHYCCKUE 3HAHMSA, IIOJIyYCHHBIC HA JICKIMH TIpU
pelICHNH  KOHKPETHbIX  3amad.  YroObl  Hambosee
palMOHAIBHO ¥ TOJHO HCIIOJIB30BaTh BCE BO3MOXHOCTH
71ab0PaTOPHBIX JUTS TOJITOTOBKH K HUM HEOOXOTUMO: CICIYET
pa3obparh  JEKIMIO 1O  COOTBETCTBYIOIIEH  TeMe,
03HAKOMHUTCS C COOTBETCTBYIOLIMM pa3/ielioM YyueOHUKa,
npopaboTaTh AOMOJHUTENBHYIO JIMTEPATypy M HCTOYHHUKH,
PELINTh 3a[1a4H U BBITIOJHUTH JIPYTUE MUCbMEHHBIC 3a/IaHNSI.
Tema 1.4, CgoiicTBa pacTBOPOB 3JIEKTPOJIUTOB 12 Hamucanme KoOHCIEKTa JIEKIMI: KpaTKoO, CXEMaTH4HO,
= MOCJIEI0BATEIBH HUKCHUPOBATH HOBHBIE  TTOJIOXKEHHUSI
1 Pacmeoper, ux  obpaszoBanue. CyIHOCTh  3JEKTPOIUTHYECKON OCHE/IOBATENEHO  PHKCHPO OCHOBHBIC  [ONIOAKCHMA,
MCCOLMALIH BEIBOJIBI, (POPMYITUPOBKH, OOOOIICHHUS; TIOMEYaTh BaXKHBIC
Tupponns coneit. Uamenenne pH cpeiibl IpH rHAPOIH3e. MBICJIH, BBIACTATH KJIFOUEBHIC CIIOBA, TepMUHBL I[IpoBepka
TEPMHUHOB, TMOHSATHIA C TIOMOIIBIO YHIUKIONEANH, CIOBapeH,
Peaxiuu B pacTBOpax 3JEKTPOJIIUTOB, KAK PEAKIIMU UX HOHOB. Y CIIOBHUS IPOTECKAHHUS 2 "
o s CIPABOYHUKOB C BBINKMCHIBAHMEM TOJIKOBAHUI B TETPa[b.
MPaKTUIECKU HEOOPATUMBIX PEaKIMid JBOMHOTO 0OMEeHa.
O0o03Ha4YeHUEe BOMPOCOB, TEPMUHOB, MaTepHaya, KOTOpPbIC
BHeKTponanmecxaﬂ Jucconpanys Boasl. FlonHoe MPOU3BE/ICHHE BOJBL. 2 BBI3HIBAIOT TPYJHOCTH, TIOHCK OTBETOB B PEKOMEHITyeMOit
Bonopoansiii moka3zarens pH kak XapakTepUCTHKa aKTHBHOM PEaKIMu CPEbl. mTepatype. ECIH CAMOCTOSTENBHO He y/IaeTest pa3odpaThest
Mertonb! onpenenenus pH. B MaTepuaie, HeoOXoaumMo c(hOpPMYJIHPOBATH BOMPOC H
DNEeKTPONUTHI cliabbie U cuiibHbIe. CTeNeHb U KOHCTaHTa JUCCOIHAIINH. 2

3a4aTb MpenoAaBaTe/JIr0 Ha JICKIUKW WM Ha IMPAKTUYICCKOM
3aHATHH.




Jlabopamopnuvle 3anamus. Bogabie pacTBOpHI diekTponuToB. Cony,
THIPOTH3YIOIIAECS 110 aHUOHY, TT0 KATHOHY, HETHAPOIH3YIOIIHECs COH.
KauecTBeHHBIN aHanU3 onpeaeacHusi HOHOB.

N

JlaGopaTopHble PabOTHI MO3BOJIIOT HAYYHTHCS NPHUMEHSTH
TEOPETUYECKUE 3HAHMS, IIOJYYCHHBIE HA JICKUUH IIPH
pemieHun  KOHKpeTHBIX  3amad.  UYroObl  Hamboiee
PALMOHAIIBHO W IIOJHO HCIOJIB30BaTh BCE BO3MOXHOCTH
71abOpaTOPHBIX IS TOATOTOBKH K HUIM HEOOXOUMO: CIIeyeT
pazo0paTh  JIEKIMIO 110  COOTBEICTBYIOLICH  Teme,
O3HaKOMHUTCSA C COOTBETCTBYIOLIMM pa3/eiioM YdeOHHKa,
npopaboTaTh AOMOJHHUTENBHYIO JIMTEPATypy M HCTOYHUKH,
PELINTH 3a/1a4H U BBIIIOJIHUTH JIPYTUE MUCbMEHHBIE 3aJIaHHUsI.

Paznen 2.

OcHoBBI 001Iel U OPraHUYeCKON XUMHUH

Tema 2.1.

JucnepcHble cucTeMbl

10

2 JlucniepcHbIe CHCTEMBI.

O6mue cBoiicTBa pactBopoB. Kitaccndukanus I'JIC. @akrops! ycToiunBoOCTH.

PerieHue 3a1a4 o OCHOBHBIM CITOCO0OaM BBhIpa)KEHHSI KOHIICHTPAIIUH PACTBOPOB:
MaccoBas J10Jisl, MOJIIpHAsi KOHIIEHTPAIIHSI, MOJISIIbHASL KOHIICHTpAIHsl.
Crpoenue muneiuibl. [Iporeccsl ancopOImy 1 KoaryJsiiH.

Hanucanme xoHcnekTa JIeKUMHA: KpaTKO, CXEMAaTH4HO,
MOCJICIOBATEIEHO  (PUKCHPOBAaTh OCHOBHBIC IOJIOXKCHUS,
BEIBOJIBI, (POPMYIUPOBKH, OOOOIICHHUS; TIOMEYaTh BaXKHBIC
MBICIIM, BBIJENATH KIIOYEBBIE CJIOBA, TepMHUHBI. [IpoBepka
TEPMHUHOB, IOHATUN C MOMOUILIO SHLUUKIIONEINH, CIOBapeH,
CIIPABOYHUKOB C BBIIIMCHIBAHUEM TOJKOBAaHUM B TETPa.b.
O0o3HavueHHEe BOIPOCOB, TEPMUHOB, MaTepHaja, KOTOPHIE
BBI3bIBAIOT TPYAHOCTH, IOMCK OTBETOB B PEKOMEHAYEMOI
muteparype. Ecnu camocTosTensHO He yaaercs: pazodpartbest
B MaTepHuaie, HeoO0XoanMo c(hOpMYIHPOBATH BOMPOC H
3a/1aTh MPETNOJABATENI0 Ha JIEKIIUU WM Ha TPaKTHUECKOM
3aHATHH.

Jlabopamopnuvie 3ansamus. [lomydeHne AUCTICPCHBIX CUCTEM METOI0M
KOHJIEHCAIUH.

JlaGopaTopHble pabOTHI HO3BOJIAIOT HAYYHTHCS NPHUMEHSTh
TEOpPETHYECKHE 3HAHWS, NOJyYeHHbIE Ha JIEKUUH TpH
pelmeHnH  KOHKPETHBIX  3amad.  4YroObl  HambOoiee
PALMOHAIIBHO W IIOJHO MCIOJIB30BaTh BCE BO3MOXHOCTH
71ab0paTOPHBIX JUIS TOJrOTOBKH K HUM HEOOXOIMMO: CIIEyeT
pazobparTh  JIEKIMIO 10  COOTBETCTBYIOLICH  TeMme,
O3HaKOMHTCS C COOTBETCTBYIOLIMM pa3zieioM Yy4eOHHKa,
npopaboTaTh JOTOJIHUTENBHYIO JIMTEPATypy M HCTOYHUKH,
PELINTD 3aJa4H 1 BBITIOJHUATD JAPYTHe IMCbMEHHbIE 3aJaHUS.

Tema 2.2.

3aKO0HOMEPHOCTH XHMHYECKHX MPOLECCOB

10

Xumuueckass kunemuxka B TOMOT@HHBIX CHCTeMaX. DHeprus axtuBauuu. IIpasuio
Baut-I'odda. CyurHocTs Karanu3a.

[Iporeccsl obpaTrMble 1 HEOOPATUMBIE.

BrnusHMe KOHIIGHTpAalMM HAa CKOPOCTh XHMMYECKOH peakUuu. 3aBHCHUMOCTh
CKOPOCTH PEaKILUU OT TEMIIEPATYPBL.

Hanucanue xoHcmeKTa JEKUUH: KpaTKo, CXEMaTU4HO,
MOCJICIOBATEIbHO  (PUKCHPOBATh OCHOBHBIC IOJIOXKCHHS,
BBIBOJIbI, (POPMYIIMPOBKH, 00OOIIEHHS; MOMEYaTh BaXKHbIE
MBICJIH, BBIACTATH KJIFOUEBHIE CIIOBA, TePMHUHBL I[IpoBepka
TEPMHMHOB, TTOHATUN C MOMOIIBIO SHIMKIIONEIUHN, CIIOBapeH,
CHpaBOllHl/IKOB C BBIIIMCBIBAHUEM TOJ'IKOBaHI/lﬁ B TeTpa[lb.
O0o3HaUueHNEe BOIPOCOB, TEPMUHOB, MaTepuajia, KOTOpHIE




VcaoBust cMelieHHs TOMOTE€HHBIX M TeTeporeHHbIX paBHoBecuil. Ilpunuun Jle
Illarenpre. KoHcTaHTa XMMHMYECKOTO pPAaBHOBECHS W €€ 3HAYEHUE s
XapaKTEPUCTUKH MOJIHOTHI TPOTEKAHMS PEaKInH.

BbBI3BIBAIOT TPYAHOCTHU, IMOUCK OTBCTOB B peKOMeHI{yeMOﬁ
mureparype. Ecnu camocrosTensHO He yaaercs pa3odparbes
B MaTepHuaie, HeoOXoamMo c(hOpMYIHPOBATH BOMPOC M
3aJaTh MPENnoJaBaTelll0 Ha JIGKUUH WIM Ha IPaAKTHYECKOM
3aHSTHH.

ﬂa60pamopnbze 3AHAMUAL. CMeHJ,eHI/le XUMHUYECKOI'0 paBHOBECUA

JlabopaTopHbie pabOThl MO3BOJISIOT HAYYUTHCS HPUMEHSTH
TEOpEeTHYEeCKHEe 3HAHMS, MOJyYeHHbIE Ha JICKIUH [PH
pelICeHUN  KOHKpPETHBIX  3amad.  UroObl  Hambojee
palMOHAIBHO M TIOJIHO HCIMOJIb30BaTh BCE BO3MOXKHOCTH
1ab0paTOPHBIX JUIS TOJrOTOBKH K HUM HEOOXOIUMO: CIIeyeT
pazo0paTh  JIGKIWIO TIO  COOTBETCTBYIOIICH  TeMe,
03HAKOMHUTCS C COOTBETCTBYIOIIMM pa3/ieioM Yy4eOHUKa,
npopaboTaTh AOMOJHUTENBHYIO JIMTEPATYPy M HCTOYHHUKH,
PEUINTh 33/1a49H U BBHIIOJHHUTE IPYTHE TUCEMEHHBIC 3a1aHMs.

Tema 2.2.

BHGKTPOXHMH‘ICCKI/IC CHCTEMBbI

10

BHCKTPOXI/IMI/I‘IGCKI/IC CHUCTCMBI. KOppO?)I/IH MCTaJIIIOB. CyHIHOCTL QJICKTPOJIM3a.

W3smeperne u pacder DJIC nsmemeHta. XWMHYECKas M AIEKTPOXUMHYECKAs
Koppo3us. MeToasl 3aIlUThl METAUIOB OT KOPPO3UH. AHOIHBIE M KaTOJHbIE
MIPOLIECCHI B PACTBOPAX 3JIEKTPOJIUTOB.

Bo3HuKHOBeHHE ckauka IOTEHIMala Ha TPaHMIIe 3JIeKTPOA-PAacTBOP U (HaKTOPEI,
BJIMSIONIME Ha BEJIMYMHY 3JIEKTPOAHOTO NOTeHnuamna. [IpuHiun neiicTBus
rajJbBaHUYECKOro neMeHTa. Kopposusi MeTajuioB u yuep0o, HaHOCUMBIi
NpOTEeKaHWEM KOPPO3HOHHBIX MTPOIIECCOB. 3aKOHBI U PUMEHEHHE DIIEKTPOJIN3a.

Hanucanue xoHcmeKTa JEKUMH: KpaTKo, CXEMaTU4HO,
MOCJIEIOBATENIbHO  (PUKCUPOBATh OCHOBHBIC IOJIOXKEHHUSI,
BBIBOJBI, (POPMYIHPOBKH, 0OOOIICHNMS; TIOMEYaTh BaXKHBIE
MBICJIH, BBIACTATH KIIFOUEBBIC CIIOBA, TepMHUHEBL I[IpoBepka
TEpPMHMHOB, MTOHATUN C MOMOUIBIO SHUMKIIONEIUHN, CIIOBApEN,
CIIPABOYHUKOB C BbIIIMCBIBAHUEM TOJIKOBAHUM B TETpalb.
O0o03HaUYeHHE BOIMPOCOB, TEPMHUHOB, MaTepHaga, KOTOPHIC
BBI3BIBAIOT TPYAHOCTH, MOUCK OTBETOB B PEKOMEHAYEMOit
muteparype. Eciu camocTosTensHO He yaaeTcs pa3o0parbest
B Marepuaie, Heo0XxoaumMo c(hOpMYIHPOBATH BOMPOC U
3aJaTh MPEToJaBaTeNI0 Ha JICKIUH WA Ha MPaKTHICCKOM
3aHSATHH.

Jlabopamopnvie 3anamus. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIEC PEAKIINH.
XuMHuecKas akTUBHOCTh MeTaJuIoB. Koppo3us u 3aimura MeTaljioB.

JlabGopaTopHble pabOThI MO3BOJISIOT HAYYHTHCS MPUMEHSTH
TCOPETHYCCKUE 3HAHMS, MOJNYYCHHbIE HA JICKIUH [PU
pelIeHur  KOHKpPEeTHhIX  3amad.  YroObl  Haumbosee
paALMOHANBEHO W TOJHO HCIONB30BaTh BCE BO3MOXKHOCTH
71a00paTOPHBIX TS IIOATOTOBKU K HUM HEOOXOIMMO: CIIeIyeT
pa3o0paTb  JIEKIMI0 1[I0  COOTBETCTBYIOLIEH  Tewme,
O3HAaKOMHTCS C COOTBETCTBYIOLIMM pa3/iesioM y4eOHHKa,
npopaboTaTe JOMOJIHUTEIBHYIO JIUTEPATYPY M HCTOYHHUKY,
PELINTD 331a49K 1 BBITIOJHUTD JPYTHE MHCbMCHHbIC 3aIaHHSI.

Tema 2.3.

XuMuUs OpraHuvecKnx coeJuHeHun

10




Hacplmennble 1 HEHACHIIICHHBIE YTTICBOAOPOIBI. APOMATHYECKHE YTIIEBOAOPOIbI.
Kucnoponocoaepxaiiyue opraHiuecKie COeTMHEHMS.

AJKaHBI, aJKeHbI u apeHbl. CrupTH U (eHOIBI. AJBIETUIB] 1 KETOHEIL.
Kap6oHoBbIe KuCIOTHI. TeOpHst CTPOCHUST OPTaHUYECKUX COCIMHCHUIA.

Hanucanue xoHcmeKkTa JEKUUH: KpaTKo, CXEMaTU4HO,
MOCTIEIOBATENEHO (PUKCHPOBATh OCHOBHBIC TOJIOXKCHUS,
BEIBOJBI, (POPMYIHUPOBKH, OOOOIICHUS; TIOMEYATh Ba)KHBIC
MBICJIH, BBIACTATH KJIFOUEBBIE CIIOBA, TePMHUHEBL I[IpoBepka
TEPMUHOB, IIOHATUN C OMOUIBIO SHLUKIIONEINH, CI0BapeH,
CIPaBOYHUKOB C BBINICHIBAHHEM TOJKOBAHWH B TETpalb.
O0o03HaueHHE BOIMPOCOB, TEPMHUHOB, MaTepHaga, KOTOPHIC
BBI3BIBAKOT pr)Z[HOCTI/I, IIOUCK OTBCTOB B peKOMeHZ[yeMOﬁ
nutepatype. Eciu camocTosTenbHO He yaaeTcs pa3oopaThes
B MaTepuaie, Heo0XoaumMo c(hOpMYIHPOBATH BOMPOC H
3a/1aTh MPENOJABATENI0 Ha JIEKIMU WM Ha MPaKTHYECKOM
3aHSATUH.

Jlabopamopnuie 3anamus. HOMEHKIaTypa OpraHNYecKuX COSIMHEHUH.
Kiaccudukanusi opraHn4ecKux COEeTUHEHHH.

JlabopaTopHbIe pabOTHI MO3BOJIAIOT HAYYHUTHCS MPUMEHSTH
TEOPETHYECKUE 3HAHMS, MOJyYEHHbIE HAa JICKIUH [PH
pelieHnd  KOHKPETHBIX  3amad.  YToObl  Hamboiee
pAIlOHAIFHO W TIOJHO HCIIONBE30BaTh BCE BO3MOXHOCTH
71ab0PaTOPHBIX JUTS TOJIrOTOBKH K HUM HEOOXOIUMO: CICIYET
pa3o0parh  JIGKLIMIO [0  COOTBETCTBYIOILEH  Teme,
03HAKOMHUTCSI C COOTBETCTBYIOIIUM pa3JeioM ydYeOHHUKa,
npopaboTaTh AOMOJHUTEIBHYIO JIMTEPATYPY M HCTOYHHUKH,
pELINTh 3a/1a4H U BBIIOJHHUTH JIPYTHUe MUCbMEHHbBIE 3aJIaHHUSI.

Kouncyabrauun

Bcero:
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4 YCJIIOBUA PEAJIMBALIMU YYEBHOI'O IPEIMETA «XUMMWUS»

4.1 TpedoBanusi K MaTepUAJIBLHO-TEXHUYECKOMY 00eCIeYeHH IO
Peammzanus nucummummael YI1.07 Xumus TpeOyer Hamuuus KaOuHETa
OMOJIOTMM W XUMHUU — YyudeOHas ayJauTOpus Il IPOBEACHUS 3aHATHM
JIEKIIMOHHOTO THIIA, MPAKTUYECKOTO THUIIA, TPYNIIOBBIX M MHIAUBUIYaTbHBIX
KOHCYJIbTAIlMM, TEKYIIETO KOHTPOJISI U IPOMEKYTOUYHOM aTTECTALUH.

O6opynoBaHue yuyeOHOTO KaOMHETA: KOMIUIEKT y4eOHOM Mebenu:
O pabouee MecTo mpenojaBaTess (CTo, CTY);
O pabourie Mecta 00yyaromuxcst (CTOJbI, CTYJIIbS)

Harmsiaeie cpenctBa 00yueHus:
O tabimia JaeMoHcTpanmuoHHas OOmMe CBeACHHWS O Tpynmnax
yTIEBOIOPOAOB

Texnuueckue cpeacTBa 00yUeHU:

O HaOop ToTOBBIX MUKpompenapatoB Levenhuk N20 NG;
O mukpockon Levenhuk DTX 50;
[ NEPCOHAIBHBIN KOMIBIOTEP C YCTAHOBJIEHHBIM MPOTPAMMHBIM
oOecrieyeHrneM, MOAKIIOYEHHBIN K ceTh VIHTepHeT
[ mynsTuMeananpoektop Infocus IN114 x Full 3D;
- O skpaH HacTeHHbI Lumien Eco Picture 150 x 150 cm Mftte White

4.2. IlepeyeHb HOPMATHBHBIX NPABOBBIX JOKYMEHTOB, OCHOBHON M
JAOMOJIHUTEJIbHON Yy4eOHOH JIMTepaTypbl, HeO0XO0AMMONl /i OCBOCHUA
yueOHOoro npeameTa « XUMHUD)

HopmaTtuBHO- NIpaBoBbIe JOKYMEHTHI:

- ®enepanpHbii 3ak0H OoT 29.12.2012 Ne 273-®3 "O6 o6pa3zoBaHuu B
Poccuiickoit ®eneparun’;
- [Ipukaz 06 yrBepxaennn GI'OC CIIO mo npodeccuu 09.01.04 Hamamguuk

anmapaTHbBIX M MPOTPAMMHBIX CPEACTB HH(POKOMMYHHMKAITMOHHBIX CHUCTEM OT
11.11.2022 Ne9635;

- Ilpuxkaz Muno6puayku Poccun ot 17.05.2012 Ne 413 "OG yTBepkaeHun
dbenepaabHOTO rOCy1IapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAapTa CPETHETO 00IIIeTro
oOpazoBanus";

- [Ipuka3z Munnpocsenienus: Poccuu ot 18.05.2023 Ne 371 "OG6 yTBepkaeHUN
(denepanbHON 00pa30BaTEIBLHON TPOrPaMMBbI CPEAHETO 0011Iero 00pa3zoBaHus";

- [Ipuka3z Munnpocsenienusi Poccuu ot 24.08.2022 Ne 762 "O0 yTBepKaeHUN
ITopsinka opraHum3alMd M OCYLIECTBIIEHUS OOpPa30BATEIbHOW AEATEIBHOCTU IO
o0Opa30BaTeIbHbIM IIPOTrPAMMAaM CPEIHEro NPO(heCcCHOHAIBHOrO 00pa3oBaHus";


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

- IIucemo Munnpocsemenusi Poccun ot 01.03.2023 Ne 05-592 "O
HalpaBlIeHUU pekoMeHaanuil" (BMecte ¢ "PekoMeHmanusiMu Mo peanu3anuu
cpeaHero oOmiero oOpa3oBaHUsi B INpejeliax OCBOCHHS 00pa3oBaTeIbHOU
porpaMmMbl CpeHEero npodeccuoHanbLHOro 00pa3zoBanus");

- IIpukaz Munnpocsemenuss Poccun ot 01.02.2024 Ne62 "O BHeceHuun
M3MEHEHUH B HEKOTOpbIE IpHUKa3bl MuUHHUCTEpCTBa IpocBelleHus Poccuiickon
®denepanuu, Kacaromuecs QpeaepaabHbIX 00pa30BaTeNIbHBIX MPOrPaMM OCHOBHOTO
00111ero 00pa3oBaHus U CpeHero oo1ero oopazoBaHus';

- IIpukaz Munnpocsemenuss Poccun ot 21.02.2024 Nell9 "O BHeceHun
n3MeHeHuid B npwioxkeHus N 1 u N 2 k npukazy MUHUCTEpCTBA MPOCBEIICHUS
Poccuiickori ®eneparuu ot 21 centsadps 2022 r. N 858 "OO yTBepKaeHUH
dbenepanbHOro TmeEpedHs YYEOHHKOB, JOMYIICHHBIX K HCIOJIb30BAHUIO TMPHU
peanu3aliid UMEIOIIMX TOCYJApPCTBEHHYIO aKKPEAWTAIMI0 00pa30BaTelbHbBIX
IporpaMM HA4aJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemaHero OOIIETo
oOpa3oBaHUs OpraHu3aLHsIMH, OCYILECTBIISAIOIMHA o0pa3oBaTeNbHY10
JEeATENBHOCTh U YCTAHOBJICHUS IPEIEIbHOT0 CPOKA UCIOIb30BAHMS NCKIIOUEHHBIX
y4eOHUKOB".

OCHOBHbIC HCTOYHHUKH:
1. T'abpuensa O. C., OctpoymoB U. I'., CrankoB C. A. Xumusa 10 xiacc

(bazoBrrit ypoBeHb). DnekTponnas ¢popma yaeOnuka. ISBN 978-5-09-103818- 7.
2. I'abpuensu O. C., OctpoymoB U. I'., CnagxoB C. A. Xumus 11 kmacc
(bazoBwlil ypoBeHb). DnekTpoHHas popma yueoHuka. ISBN 978-5-09-103818- 7.

3. BoctpukoBa I'.1O., MBanoBa B.1. Meroauueckue ykazaHus s
Ja00paTOPHBIX pabOT Mo XUMHUHU. BOpPOHEKCKUN TOCYIapCTBEHHBIN TEXHUYECKUM
yHuBepcuTteT. — Boponex, 2022. — 31 c.

4.Boctpukoa [.}HO., Xopoxopauna E.A. Xumus: VYueOHoe mocobue /
BopoHexx: BOpOHEXKCKHMI  TOCYIapCTBEHHBIM  APXUTEKTYPHO-CTPOUTEIIbHBIN
yuusepcuret, 9bC ACB, 2015. — 92 ¢. — ISBN 978-5-890040-579-1. — TekcT:
AIIEKTPOHHBIN // DNEKTPOHHBIN pecypc nudpoBoit odbpazoBarensHoi cpeasl CI1IO
PROFo6pazoBanue: [caiiT]. Caparos, 2019. — URL:
https://profspo.ru/books/59133.

JlonosiHuTEIbHAS JIUTEpPaTypa:

1. Hosomunackuit 1.1., HoBommuckas H.C. Xumusa. Yuebnuk mist 10
(11) xmacca o6mieoOpazoBaTeIbHBIX OpraHu3aiui. ba3oBblli ypoBeHb: — 3-¢
uznanue. - M.: OO0 «TUJ «Pycckoe cioBo — yueOuuky», 2016. — 192 c.: ui.-
(MuaHOBalMOHHAS TITKOJIA).

2. Pynsutuc, I'yatuc ExaboBuu. Xumus. 8 kiacc [Tekcr] : yueOHUK 115t
00111e00pa3oBaTeNbHbIX OPraHU3alui : [ JeTel ¢ HapylIeHUeM 3peHusi] : B 2 .
/ T'. E. Pym3utuc, ®. I'. ®enpaman. - 2-e usa. - Mocksa : [Ipocsemenne, 2017. - 26
cM. - (PI'OC).; ISBN 978-5-09-051949-6 (®I'OC) Xumuueckue Hayku -- O0mas u
HEOpraHWYecKas XuMus - YUeOHUK JJIsl CPeIHEH 00111e00pa3oBaTEIHbHOM ITKOJIBI.


https://profspo.ru/books/59133

3. O6mas xumus. (CI1O). Yuebnoe mocoodue. / I'mnaka H.JI. - Mockaa:
KnoPyc, 2021. - 750 c.

4.3. IlepeyeHb MPOrpaMMHOrO odecrneyeHus, NpodecCuOHAIbHBIX 0a3
AAHHBIX, TH(POPMAIUOHHBIX CMIPABOYHBIX CHCTEM pecypcoB HHGOPMALIMOHHO-
TeJIeKOMMYHUKAIMOHHON ceTH «MHTepHET», HEOOXOAMMBIX JISI OCBOEHHS
y4eOHOro npeamera « XuMHus»

Jis1 mpoBeJeHUs1 psifla 3aHATHM MO NpeAMETY XUMHUSI HEe0OXOAMMbl
ayJUTOPHH, OCHALLleHHbIEe IPe3eHTAallMOHHbIM 000pyZ0BaHHEM (KOMIIBIOTEP C
OC Windows u nporpammamu PowerPoint u Adobe Reader, MysibTUMeAMNHBIN
IPOEKTOp Y 3KpaH).

PexomennoBannbie ccpuiku u3 lIpukaza Munnpocsemenuss Poccuun ot
08.05.2019 N 233; o1 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

JlonoJTHUTEeIbHASI PEKOMEH/IAINS 110 JIEKTPOHHBIM pecypcam

1. http://www.iprbookshop.ru/ D1ekTpoHHO-0M0JIMOTEYHAS] CUCTEMA.
2. www.chemistry.nglib.ru

. www.oglibrary.ru

. www.readnewbook.ru

. www.universal-p.ru

. www.by-chgu.ru
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consultantplus://offline/ref=0754072A00EE15647407794345D1C7DFB7309FADF53738CC49278428269F1E53EF2196FDF73AA1A3797F4C7FB3C1C5645E91D0EC070D2FD1E3i2G
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=1589
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/himiya/detail.php?ID=1592
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
http://www.iprbookshop.ru/
http://iprbookshop.ru/
http://www.chemistry.nglib.ru/
http://www.oglibrary.ru/
http://www.readnewbook.ru/
http://www.universal-p.ru/
http://www.by-chgu.ru/

7. www.inorgchem.nglib.ru

8. www. pve. mk. ru (osmmmnuana «Ilokopu BopoOLEBBI TOPBI»).

9. www. hemi. wallst. ru (OOpa3oBaTeIbHbII CANT IS MIKOJbHUKOB «XHUMHUS).
10. www. chem. msu. su (OaekTpoHHas OMOJIMOTEKA IO XUMHUH ).

11. www. 1september. ru (MeToamdeckas razera «llepsoe ceHTIOP).

12. www. hvsh. ru CxkypHai «XUMUsL B LIIKOJIE)).

13. www. hij. ru CkypHaJ « XUMHUS U 5KA3HBY ).

14. www. chemistry-chemists. com (3J€KTPOHHBIN KYPHAI « XMMHUKH U XUMUSD)).

4.4. QOcolOeHHocTH PpeaJm3anuu y4eOHOro mnpeamera «XuUMHUSD) IS
o0yyalomuxcss W3 YHCIA HMHBAJIWAOB M JHMI € OrPAHUYEHHBIMH
BO3MOKHOCTSIMHU 3/10POBbSI

Ilpu obyuenuu auy ¢ O0SPAHUYEHHBIMU BOZMONCHOCMAMU 300POBbA,
npeoycmampueaemcs UHOUBUOYANbHbIU ePAPUK 00yUeHuUsl.

Hnsanuovl u 1uya ¢ 02panutienHHbIMU 803MONCHOCMAMU 300P08bsL 0DecneyeHbl
NeYamuviMu U INeKMPOHHLIMU 00PA308AMENbHBIMU  pecypcamu 6 gopmax,
A0anmupoBanHbIX K 0SPAHUYEHUAM UX 300DOBbSL.

na ocywecmenenus npoyedyp meKyweco KOHMPOIL YCHeeaemMocmu u
APOMEIICYMOYHOU ammecmayuy 00y4aowuxcs, co30armcsi @GoHObl OYeHOUHbIX
cpeocms,  adanmuposanuvle Ol UHBAIUOO8 U JUY C  OPAHUYEHHbIMU
B03MOJNCHOCHIAMU  300P0GbsL U NO3GOJAIOWUE OYEHUMb OOCHMUdICEHUe UMU
3aNIAHUPOBAHHBIX 8 OCHOBHOU 00PA308AMENbHOU NPOSPAMME  Pe3YIbmMamos
00yuenus u YpoeeHb CQOpMUPOBAHHOCNU BCEX KOMNEMEHYUU, 3as6/1eHHbIX 6
006pazosamenvHol Npocpamme.


http://www.inorgchem.nglib.ru/

5 KOHTPOJIb M1 OLHIEHKA JIOCTUXKEHUI PE3YJIbTATOB
OCBOEHUA YYEBHOI'O ITPEIMETA «XuMUsI»

PesynbraThl 00y4yeHus

OreHka pe3yJbTaToB
(dbopMBI 1 METOTBI)

JIMYHOCTHBIE PE3VYJIbTATHI

1) oco3Hanue O0O0yyYarOIUMHUCSI POCCUICKON
rpa)xIaHCKON UICHTUIHOCTH;

2) TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEIFHOCTH U CAMOOTIPEICIICHUIO;

3) Haguyue MOTHBAIMM K OOYUYECHUIO U

JIMYHOCTHOMY PAa3BUTHUIO,

(B pen. Ilpukasza Munnpocsemenuss Poccun ot
12.08.2022 N 732)

METAIIPE/IMETHBIE PE3VJIbTATBI

1) OCBOCHHBIE o0yJaromuMucs
MEXKIPEAMETHbIC TOHATUS W  YHHUBEPCAIbHBIC
yueOHbIe JCHCTBHS (perymsTHBHBIC,
M03HABATENIbHbIE, KOMMYHUKATHBHbIC);

2) CcHocoOHOCTP WX HUCIOJB30BaHUS B

MO3HABATEIBHOW M COLMAIBHOW  MPAaKTHUKE,
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHHUIO U
OCYIIECTBICHUIO y4eOHOI HESTeIbHOCTH,
OopraHu3anu  y4eOHOTO  COTpYJHHYECTBA  C
NeIarormuyeCKUMH pabOTHIUKAMH M CBEPCTHUKAMH, K
YY4aCTHIO B IIOCTPOCHUM  WHAWBUIYaITBHOM
00pa30BaTeIbHON TPACKTOPHH;

ITPEAMETHBIE PE3VYJIBTATHI

1) chopMUPOBAHHOCTH MPEACTABICHUA: O
XAMHUYECKOW COCTaBIISIIOIIEN €CTECTBEHHOHAYYHOU
KapTHUHBI MUPA, POJIM XMMHH B MO3HAHUU SIBIICHUU

npuponbl, B  (QOPMHUPOBAHUU  MBIIUICHUS U
KyJIbTypbl ~ JUYHOCTH, €€  (PYHKIMOHAIbHOMN
IPaMOTHOCTH,  HEOOXOAMMOW  JUIsl  peLIeHUs
MIPAKTUYECKUX 3a1a4 u JKOJIOTUYECKHU

00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
IPUPOJHOM CPEAE;

2) BiaJieHWEe CHCTEMON XUMHUYECKUX 3HaHUH,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIATAIONINE TMOHSITHS
(XMMUYECKUI ~ DJIEMEHT, aToM, JJICKTPOHHAs
o0o0yI0uKa atoma, s-, p-, d-2JIeKTpOHHBIE OpOUTAIH

- OLICHKA 32 YCTHBIC OTBETHI;
— OLIEHKa YypOBHS 3HAHUM
CTYy/ICHTOB Ha KOHTPOJBHO-
YYETHOM 3aHSTUU;

- OIICHKAa 3a BBIIOJIHCHHUC
TECTOBBIX 3aJIaHAKN 30
KJIFOUEBBIM BOIIPOCAM.

— OIlcHKa 3a BBINIOJIHEHHUE
KOHTPOJIbHBIX 33/IaHUM;

— OIlcHKa 3a BBINIOJIHEHHUE
NPaKTUYECKUX padoT;
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aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, CTEMEHb OKHUCIICHHUS,
XUMHUYECKas CBs3b, MOJIb, MOJIIpHAs Macca,
MOJISIPHBIN o0beM, YIJIEPOIHBIN CKEJIeT,
GyHKIMOHATBHAS TPYIA, paJWKan, HW30MEpHs,
U30MEphl, TOMOJIOTHYECKUH  psAl, TOMOJIOTH,
YTIEBOIOPOABI, KHUCIOPOJA- M a30TCOAEpKaIIne
COCJIMHEHHUSI, OMOJIOTUYECKH aKTUBHBIC BeIlECTBa
(YrineBojbl, KUpbI, OEIKH), MOHOMEp, IOJIMMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHNS, KpPHUCTAJUINYECKas pEUIeTKa, THIIbI
XUMHYECKUX peakiui (OKUCHAUTENBHO-

BOCCTAHOBUTEIIBHBIC, DK30- U DHAOTEPMUYECKUE,
peaxKuu HOHHOTO 0OMEHa), pacTBOP, AJIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTHYECKAs AUCCOLMALMS,
OKHCJIUTEND, BOCCTAHOBUTEID, CKOpOCTb
XUMHUYECKON peakUny, XUMUYECKOE PaBHOBECHE),
TEOPHUH U 3aKOHBI (TEOpUS XUMUYECKOI'O CTPOCHUS
oprannueckux Beniects A.M. bytnepoBa, teopus

BIEKTPOJIUTUYECKOMN JIMCCOIIMAIINH,
nepuoanuecknii 3akoH [[.M. MenneneeBa, 3akoH
COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,

CUMBOJIMYECKUI S3BIK XMMHH, (PAKTOJIOTHUYECKHUE
CBEICHUS O CBOWMCTBAaxX, COCTaBe, IIOJYYCHUH WU
0e30macHoOM UCITI0JIb30BAaHUU BaYKHEHIINX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB B OBITY
Y IPAKTUYECKOH JIESITEIbHOCTH YEJIOBEKA,

3) cpopMuUPOBaHHOCTb YMEHHH BBISBISATH
XapaKTepHbIE MPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX
MOHATUM, NMPUMEHATh COOTBETCTBYIOUIUE MOHATHS
npu OMHMCAHUU CTPOEHUS u CBOMCTB
HEOPTraHWYECKUX U OPraHUYECKUX BEUIECTB U HUX
MPEBPAILCHHI; BBISBIIATH B3aUMOCBSI3b XUMUYECKUX
3HAHWUM C MOHATHUAMM U NPEACTABICHUSAMHU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEMETOB;

4) chopMHpPOBAaHHOCTH YMEHHM HCIIOIB30BATh
HAaUMEHOBaHHUS XUMUYECKUX COEIMHEHUI
MEXAYHApOJHOIO  COK3a  TEOPETUYECKOM U
NPUKIAAHOW XUMUU W TPUBUAIbHBIE HA3BAHMUS
BOKHEHIIMX  BEIIECTB  (3TWJIEH,  alleTHJIEH,
rMIepuH, QeHon, QopManbaerus, yKCycHas
KHMCJIOTA, TJIMLIWH, YTApHBIA Ia3, YIVIEKHUCIBIN ras,
aMMUaK, TalleHas HW3BECTb, HEramleHas HW3BECTb,
MUTHEBASI COJAa M JIPYTHX), COCTaBIATH (HOPMYJIbI
HEOPraHWYECKUX W  OpPraHUYEeCKUMX  BEUIECTB,




YpPaBHCHHS XHMHYECKHUX PEAKIHUH, OOBSICHATH HX
CMBICIT; TOATBEPKIAATh XAPAKTEPHBIE XUMHUYECKHUE
CBOMCTBA BCIIICCTB COOTBETCTBYIOLIUMH
DKCIIEPUMEHTAMU W 3alUCSAMU  YPaBHEHUU
XMMUYECKUX PEAKLUM;

5) c(hOpMUPOBAHHOCTD yYMEHHUM
YCTAHABIIMBATh  MNPUHAJICKHOCTh  M3YUYEHHBIX
HEOPraHWYECKNX M OPraHUYECKHUX BEIIECTB K
OIPENICIICHHBIM KJIACCaM W TpyIIaM COCIUHECHUU,
XapakTepu30BaTb HMX COCTAB M  BaKHEUIIHE
CBOMCTBA; ONPEIECISATh BUIBI XUMHUYECKUX CBS3CU

(xoBaseHTHas, VOHHaA, METAJUINYECKas,
BOJIOPOJIHAsA), THUIIbl KPUCTAINIMYECKUX PELIECTOK
BEILIECTB; KJaccu(uImpoBaTh XUMHUYECKHUE
peaKunu;

6) BiaJeHHWE  OCHOBHBIMM  METOJaMH
HAy4YHOTO T[IO3HAHUS BEHIECTB M XHUMHUYECKHUX
ABJICHUN (HAOJIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICTUPOBaHUE);

7) cpopMHPOBAHHOCTh YMEHUN MPOBOIUTH
pacyeTsl 0 XUMUYECKUM (DOpMyJiaM U ypaBHEHHSIM
XUMUYECKUX  peakluidi ¢  HCIOJb30BAHUEM
buznueckux BEJIMYMH, XapaKTepU3yIOIIHNX
BEUIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacChl,
o0beMa (HOpMaJbHBIE YCIIOBHS) ra30B, KOJIMYECTBA
BEILIECTBA; UCIMOJb30BaTh CUCTEMHBIE XMMHUYECKHUE
3HAHUS JUISI TPUHATHS PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX C BEIIECTBAMU
U UX IPUMEHECHUEM;

8) chopMHUPOBAHHOCTH YMEHHI TUIAHUPOBATH
W BBINOJHATH  XMMHYECKUA  DKCIEPUMEHT
(mpeBpaieHuss OpraHUYeCKUX  BEIIECTB  MpHU
HarpeBaHWM, MOJYyYEHHUE STUJIEHA M U3YyYEHHE €ro
CBOMCTB, KaueCTBEHHBIC PEAKIMHU Ha ajbICTUIIbI,
KpaxmaJl, yKCYCHYIO KHCIIOTY; IeHaTypalus OeIKOoB
Opy HArpeBaHWM, IIBETHbIE pPEAKIUU OEJIKOB;
MPOBOJIUTH PEAKIIMA MOHHOTO OOMEHA, ONPECNsTh
Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIUU
Ha cynbdar-, kapOoOHAT- U XJIOPUI-AaHUOHBI, HA
KaTUOH aMMOHHMS; pelaTh 3KCIEPUMEHTAIbHBIC
3amaun o temam "Metamisl" u "Hemeramis") B
COOTBETCTBHHM C NPABUJIAMU TEXHUKH O€30M1aCHOCTH
npy 0oOpalieHUH C BEIIECTBAMHU U JaOOpPaTOPHBIM
000pyI0BaHUEM; MPEACTABIATh  PE3YJIbTATHI
XMMHUYECKOTO JKCIepuMeHTa B (¢GopMe 3amucu




YPAaBHEHHUM  COOTBETCTBYKOLIMX  pEAKUUH U
dbopMynupoBaTh  BBIBOJBI Ha OCHOBE  JTHUX
pE3yNbTaTOB;

9) c(OpMUPOBAHHOCTD YMEHHUS
aHANM3UPOBaTh  XMMHUYECKYI0  HH(OpMalHIO,
MOJIy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoil nHGopmanuu, cetb UHTepHET U ApyTHe);

10) chopMupOBaHHOCTb YMEHHUM COOJIOJATH
npaBuiia AKOJIOTHYECKHU 1EJIECO00Pa3HOTOo
NOBEACHUSI B OBITY W TPYIOBOM ACSATEIBHOCTU B
HEeIsX  COXpPaHEHUs  CBOEro  3J0pOBbS U
OKpYXarmuel MNPUPOJHOW CpEelbl; YUYUTHIBATH
OMMACHOCTh BO3JECHCTBUS HA JKUBBIE OPIraHU3MBI

ONPENCICHHBIX  BEIIECTB, IIOHUMAas  CMBICI
roKasarens IIpEeaEIbHON Oy CTUMOM
KOHIICHTPALUK;

11) nna oOywaromuxcst ¢ OrpaHUYEHHBIMHU
BO3MOYHOCTSIMU  3/I0POBBSI:  CQOPMUPOBAHHOCTD
YMEHUSI TOPUMEHSATh 3HaHUA 00  OCHOBHBIX
JOCTYIHBIX ~METOJAaX MO3HAaHUS BEUIECTB H
XUMHUYECKUX SIBJICHUH;




padoueii mporpaMMbl y4e0HOI0 nmpeaMeTa « XuMHsI»

JIMCT AKTYAJIM3ALIUN

HanmenoBaunue
sneMmeHTa OIl,
paszaena, myHKTa

[IyHkT B npenpiayiei
penakuuu

HYHKT C BHCCCHHBIMU
N3MCHCHHUAMU

PexBu3uTh
3aceJaHus,
YTBEPAUBIIIETO
BHECCHHE
H3MEHCHHI
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