IlosicHuTeILHAA 3aIMCKa
PaGouast iporpaMmma cocTaBjIeHa HA OCHOBE CJICAYIOIMIUX JTOKYMEHTOB:
- @3 «O06 obpazoBanuu B PO» ot 29.12.2012 Ne 273-03;

-DenepalibHBIN  TOCYIApPCTBEHHBIN 00pa30BaTeIbHBINA CTaHAApPT OOMIero oOpa3oBaHUs,
YTBEPKIAEHHOTO MpUKa3oM MuHucrepcTBa 00pazoBanus u Hayku PO ot 17 nexadps 2010 roga Ne 1897;

-IIpuka3 MunucrepctBa obOpazoBanusi u Hayku P® ot 31 nmekabps 2015 1. N 1577 «O BHecenuu
u3MeHeHni B (enepanbHBI TOCYJapCTBEHHBIH 00pa3oBaTENbHBIN CTaHAAPT OCHOBHOTO OOIIETO
o0Opa3oBaHus, yTBEPKACHHBINA MpuKa3oM MuHucTepcTBa oOpasoBanus u Hayku Poccuiickoii denepanmn
ot 17 nexabps 2010 r. Ne 1897»;

-ITpuka3 MunncrepctBa obpazoBanusi u Hayku PD ot 30 aBrycta 2013 r. N 1015 «O06 yrBepxaeHuun
[Topsinka oOpraHW3alMid ©W  OCYIIECTBJICHHS O0pa30BaTEIbHOW  JIEATSIBHOCTH TI0 OCHOBHBIM
0011e00pa30BaTeNbHBIM MPOrpaMMaM - 00pa30BaTEIBHBIM MPOTpaMMaM HadyaJIbHOTO O0IIEro, OCHOBHOTO
00111ero U cpeAHero odIero 0opa3oBaHuUs»;

-IluceMo MunncrepctBa obpazoBanust u Hayku P® ot 14 nexabpst 2015 r. N 08-2355 «O BHeceHun
W3MEHEHUI B TPUMEPHbIE OCHOBHBIE 00pa30BaTENbHbIE MPOTrPaAMMBbI»;

-IIpumepHas ocHoBHass oOpa3oBarelbHas MPOrpaMMa OCHOBHOTO 00miero obOpazoBaHusi (ogoOpeHa
peuieHreM ¢eaepanbHOro y4eOHO-METOUUecKoro oObeAMHEHNs Mo 00meMy 00pa3oBaHUIO (IIPOTOKOJ
oT 8 ampens 2015r.Nel/15, BXoauT B CHEIUANIBHBIA TOCYIapCTBEHHBI PEECTP MPUMEPHBIX OCHOBHBIX
00pa3oBaTeNbHBIX TPOrpaMM, pa3MeleHa Ha opunmaabHoM caiite http://edu.crowdexpert.ru/results-noo)/

-ITuceMo MunKCcTepcTBa 0OpazoBanus W Hayku P® ot 28 oktadps 2015 r. N 08-1786 «O pabounx
porpamMmax y4eOHBIX TPEAMETOBY;

-HepequL y‘{e6HI/IKOB, PEKOMEHOOBAHHBIX K  HCIIOJIB30BaHHUIO IIpu pcajm3anuun 150(S130) 11870 ¢
roCyaapCTBEHHYIO aKKpEAUTalHuIO 06paSOBaTeJ'IBHBIX nporpaMMm Ha4aJIbHOI'O 06H_ICFO, OCHOBHOI'O
o01mero, cpeaHero oOmero oOpa3oBaHus, OCYIICCTBISIOMNUX 00pa30BaTEIbHYIO IeATeabHOCTh 3a 2014
rox (Www.apkro.ru);

-HepequL y‘{e6HI/IKOB, PEKOMEHOOBAHHBIX K HCIIOJIB30BAHHIO IIpu pcajim3anuun 150(S130) 11870 ¢
TOCYJapCTBCHHYIO aKKpEAUTAINUIO 06paSOBaTeJ'ILHLIX nporpaMmMm Ha4YaJIbHOI'O 06].].[61"0, OCHOBHOI'O
oOmiero, cpeaHero o0mero o0pa3oBaHus, OCYIIECTBIAIOMIUX 00pa30BaTeIbHYIO AeSITeNbHOCTh 32 2016
rox (Www.apkro.ru);

- CaHUTapHO-3IMJIEMHOJIOTMYECKHEe TpeOOBAaHUS K YCIOBUSAM M OpraHu3aluud OOyueHHs B
obmieoOpazoBarenpubix  yupexaenusx — CanlluH 2.4.2.2821-10 (yrBepxaensl IloctanoBieHueMm
[JIaBHOTO TOCYJIAapCTBEHHOrO caHuTapHoro Bpada P® ot 29.12.2010r Ne 189, 3aperncrpupoBaHHOM B
Muntocte PO 03.03.2011 Ne19993);

- OcHoBHas 0011e00pa3oBareabHas MporpaMmMa OCHOBHOTO OOIIIer0 00pa30BaHusl IKOJIBI,

- Paboune mnporpammel (H.H. Tapa) xumusa mnpeamerHas nuHus yueOHukoB I.E. Pymsuruc,
& .I".Penpaman 8-9 kmacc;

- Vyeonriii iad [BOY COI um. M. K. OcsiHaukoBa c¢. Ucakiiet



M3y4enne XUuMHH I0JIKHO CIOCOOCTBOBATH ()OPMHUPOBAHUIO Yy O0YJAIOIIUXCS HAYYHOH KapTHHBI MUDA,
UX UHTEJUIEKTYaJIbHOMY Pa3BUTHUIO, BOCIIMTAHHUIO HPABCTBEHHOCTH, TOTOBHOCTH K TPYAY.

Henun m3ydyenust oOyuaromuxcs ¢ 3[1P VII Buna HanpaBieHbl HA JOCTHXKCHHE TEX K MEJCH, 4TO U B
0011e00pa30BaTEIBHBIX KJIACCAX OCHOBHOMW IIKOJIBI.

Hns obyuaromuxcs ¢ 3[IP wu3ydeHume XuMuu— BakHas U HeoOXoAMMas 4YacTh HIKOJHHOTO
o0Opa3oBaHus, T.K. XUMHUsS IO3BOJISIET JIy4llle MOHATH OKPY)KAIOIIEe MPOCTPAHCTBO, HEMOCPEICTBEHHOE
BOCHPHUATHE KOTOPOTO 3aTPYIHEHO B CHIIY CJIa00 pa3BUTOTO HATJISAHO-OOPA3HOTO U OCOOEHHO CIOBECHO-
JIOTMYECKOTO MBINUICHHUS; HEIOCTaTOYHO C(OPMHUPOBAHHOCTH aHATUTUKO-CHHTETUYECKOW JESITeIHbHOCTH
BO BcexX BUAAX MbliieHus. [loaToMy uzyuenue xumuu B mkoJsie i ooyqaromuxcs ¢ 3I1P npex e Bcero
JOJKHO OBITH HAIPaBJIEHO HA (OPMHUPOBAHKE PABMIBHOTO MPUMEHEHHE MOJTyICHHBIX 3HAHUH U YMEHUH
Ui 0E30MacHOTO HCIOJB30BAHMS BEIIECTB W MaTepHalioB B OBITY, CEIbCKOM XO3sIiCTBE W Ha
IIPOM3BOJICTBE, PELIEHUS MPaKTUYECKUX 3a1ady B IOBCEAHEBHOW MXU3HHU, IMPEAYNPEKIECHUS SBICHUH,
HAHOCSIIMX BpeJ 3J0pPOBbI0 UEJIOBEKAa M OKpyXKarouleil cpeie. XHUMHUYECKHME 3HAHUS JOIMOJHSIOT
LETIOCTHYI0O KapTUHY MHUpPa U TO3BOJSIOT oOyutoamumcs ¢ OB3 BeipaboTarh crocoObl amamnTtanuu K
OKpyXarllel ux jaeWctBuTenbHOCTH. Hacrosimas yuyeOHas mnporpaMma y4YUTBIBA€T OCOOEHHOCTH
oOyuatoutuxca ¢ 3[IP, uro mno3Boisier B Haubojiee MOJHOM OOBEME HOOUTHCS OCYIIECTBIICHUS
IUTAHUPYEMBIX PE3YJIbTATOB 00YUEHHUS.

3agaum u3yyeHus: XMMHUH.

e @opmupoBaHue y 00yYaroIIMXCSl 3HAHHUA OCHOB XMMHUYECKOM HAayKU: Ba)KHEHIINX (haKTOPOB,
MOHATHM, XUMHUYECKMX 3aKOHOB U TEOpUM, S3bIKa HayKd, JOCTYNHBIX 00001eHui
MHPOBO33PEHYECKOTO XapaKTepa.

e Pa3purue yMeHUH HaOMOIaThb U OOBICHATH XUMUYECKHE SBJICHUS, MPOUCXOJAIINE B MPHUPOJE,
nabopaTopu, B IIOBCETHEBHON KU3HH.

e (dopMupOBaHME CIELHUAIBHBIX YMEHMH: OOpaIlaThCsi C BELIECTBAMH, BBINOJHATh HECIOXKHbBIE
9KCIIEPUMEHTHI, COOIOAasl MpaBUa TEXHUKU O€30MIaCHOCTH; 'PAMOTHO IMPUMEHSTh XUMUYECKHE
3HaHUS B OOIIEHUH C TIPUPOJION U B TIOBCETHEBHOM JKU3HM.

e PackpbiTHe TYMaHUCTUYECKOW HANpPaBJICHHOCTHM XUMHUH, €€ BO3PACTAIOIIEH pOJIM B PEHICHUU
TJIaBHBIX MPOOJIEM, CTOSIIIUX Tepel 4YEJI0BEUECTBOM, U BKJIaJa B HAyYHYIO KApTUHY MHUpa.

e Pa3BuTHe TMUYHOCTH OOYUAIOLIMXCS: MX MHTEUIEKTYalbHOE U HPAaBCTBEHHOE COBEPLICHCTBOBAHHUE,
¢dopMupoBaHME Yy HHMX TI'yMaHUCTUYECKMX OTHOIIEHHH M HKOJIOTHYECKH IeJIeco00pa3HOro
MOBEJICHUsI B OBITY M B IIPOLIECCE TPYIOBON AEATEILHOCTH.

OcHoBHbIE BUAbI U (DOPMBI AeSITEJIbHOCTH:

Nmest omuHakoBoe cofeprKaHue 1 3a/1aui 00ydeHus, paboyvasi mporpaMMa 1o XUMHH JIJIs1 00yIaroIIXCs ¢
OB3, Tem He MeHee, aJanTUPOBaHa B YaCTH TepepacnpeiesieHus: yaeOHOro BpeMEeHH, TaK KaK
oOyuatomruecs ¢ 3[1P MeanenHee BOCIPUHUMAIOT HATJISIIHBIN MaTepHal, MeIJICHHEE BEIyT 3alliCh U
BBITIOJTHSAOT IPAKTHUECKHE PA0OTHI; METOUYECKHUX MPUEMAX, CIOJIb3YEeMbIX Ha YPOKax: Mpu
MCIO0JIb30BAHMU KJIACCHOM JOCKU BCE 3aIllMCH YUUTENIEM U YIEHUKAMH COMPOBOXKIAIOTCS CIIOBECHBIMU
KOMMEHTApHUSIMU; TIPH PEIICHUU XUMHUYECKUX 3a/1a4 M0A0MPAIOTCS Pa3HOOOPa3HbIE CHOXKEThI, KOTO PhIC
UCIOJIL3YIOTCS M1 (POPMHUPOBAHUS U YTOUHEHHUS MIPEJICTABICHUI 00 OKpYXKarollel NeiiCTBUTENILHOCTH,
paciupeHus Kpyrosopa o0yJarmuxcs; 0Toope Marepuana s ypoka U IOMAIIHUX 3a/IaHu:
yYMEHbIIIEHUU 00BhEMa aHATIOTUYHBIX 33JJaHUi 1 1M0100pe Pa3HOIIIIAHOBBIX 33JJaHuil; B MCIIOJIb30BAHUU
OOJBIIOT0 KOJIMYECTBA MHIUBUIYAIBHBIX PA3aTOYHBIX MaTepHasioB. Takum 00pa3oM, MOJTHOCTHIO
COXpaHSsI CTPYKTYpPY AOKYMEHTA, MOCTABJICHHBIE LIEH U 3aJIa4H, a TAaKXKe coJepKaHue, Iporpamma
cocTaBlieHa B pacyere Ha oOyuyeHue oOyqaromuxcsi ¢ OB3 (3I1P), Haxonsamuxcs Ha MHAUBUAYATEHOM
oOyueHuwu.

Taxxe B TeMaTH4eCKOM TJIAHUPOBAHHUH Y HAC €CTh pa3Jiel M0 OCHOBHBIM BUJIAM JIETEIILHOCTH
obyuatoruxcs ¢ OB3.



O0mas xapakrepucTukKa y4e0HOro npeamera.

B conepxanuu 1aHHOTO Kypca IIpe/ICTaBIeHbl OCHOBONOJIAralole TEOPETUUECKUE CBEACHNUS 110
XMMMH, BKJIIOUAIOLINE U3yYEHUE COCTaBa U CTPOCHUS BELIECTB, 3aBUCUMOCTH X CBOMCTB OT CTPOCHHS,
HCCIIEA0BaHUE 3aKOHOMEPHOCTEN XUMHUUYECKUX IIPEBPAILCHUH U ITyTEH YIIPABICHUS UMU B LEIAX
IIOJIy4€HUS BELIECTB, MATEPHAJIOB, SHEPTUU.

Coneprxanue yueOHOTO MpeIMeTa BKIIOYAET CBEICHUS O HEOPraHMUECKUX BEIIECTBAX, UX
CTPOEHHUM U CBOMCTBAX, a TAK)KE XMMHUECKUX MPOIIECCaX, IPOTEKAIOIINX B OKPYKAIOLIEM MUPE.
TeopeTnueckyo OCHOBY U3y4EHMsI HEOPTaHUYECKOW XUMHUH COCTABJISIOT aTOMHO-MOJIEKYJISIPHOE YUEHHE,
nepuoandeckuil 3akoH [[.1.MenneneeBa ¢ KpaTKUMU CBEACHUAMU O CTPOCHUHU ATOMOB, BUJIaX
XUMHMUYECKOH CBS3U, 3aKOHOMEPHOCTSIX IPOTEKAHUSI XUMUYECKUX peakuuil. B usydenun kypca
3HAYUTENIbHAS POJIb OTBOJAUTCA XUMHUECKOMY IKCIIEPUMEHTY.

B kauecTBe HEHHOCTHBIX OPHEHTHPOB XUMUYECKOT0 00pa30BaHusl BBICTYNAIOT OOBEKTHI,
M3y4aeMble B Kypce XUMHUHU, K KOTOPBIM Y ydaluxcsi popMUpyeTcs LIEHHOCTHOE oTHouIeHue. [Ipu sTom
BEIYLIYIO POJIb UI'PAIOT [T03HABATENIbHbIE [IEHHOCTH, TaK KaK IaHHBIA y4eOHBIN IPEIMET BXOAUT B
IpyIIY NPEeIMETOB MO3HABATEIBHOIO LIUKJIA.

OCHOBY no3nagamenbHuIX YeHHOCHel COCTABIISAIOT HAyYHbIEC 3HAHUS U HAYYHbIE METO/IbI
no3HaHus. [lo3HaBaTenbHbIE IEHHOCTHBIE OPUEHTAINH, (POpMHUpYEMBbIE B IPOIIECCE NU3YUEHUS XUMHUH,
MPOSIBJIAIOTCS B IPU3HAHUU:

- [ICHHOCTH Hay4yHOTO 3HAHUS, €0 MPaKTUYECKONH 3HAYMMOCTH, I0CTOBEPHOCTH;

- [IGHHOCTH XMMHYECKUX METOJI0B UCCIEeI0BAaHUS KUBOM U HEXKUBOW TIPUPOIBI.

Pa3BuTHe Mo3HaBaTENbHBIX LIEHHOCTHBIX OPUEHTAIMM coAepKaHMsI Kypca XMMHH TTO3BOJISIET
chopMHUPOBATH:

- YBOXXHUTEIbHOE OTHOLIIEHHE K CO3UATENbHOM, TBOPUECKOH 1eATEIbHOCTH;

- IOHUMaHUE HEOOXO0IMMOCTH 3/I0pOBOT0 00pa3a KU3HH;

- IOTPEOHOCTh B O€3yCIOBHOM BBIIIOJHEHUH IIPAaBUII O€3011aCHOTO MCIIOJIb30BAaHMS BELIECTB B
MMOBCEIHEBHOMN JKU3HH;

- CO3UIATENbHBIN BEIOOP OyayIieit mpodecCHOHAIBHON AesTETLHOCTH.

Kypc xumun 061a1aeT BO3MOXKHOCTAMU JUTsl QOPMUPOBAHUSI KOMMYHUKAMUBHBIX YEeHHOCMEl, OCHOBY
KOTOPBIX COCTaBIISIIOT MIPOLECC OOIIEHUs ¥ I'paMOoTHast pedb. KOMMyHUKaTHBHBIE IIEHHOCTHBIE
OpHUEHTAIH Kypca CIIOCOOCTBYIOT:

- IPAaBUJIIBHOMY HUCIIOJIb30BAaHUI0 XUMUYECKOW TEPMUHOJIOTMH U CUMBOJIKY;

- pa3BUTHIO NOTPEOHOCTH BECTU AUAJIOT, BBICIYIIMBATh MHEHUI ONIIIOHEHTA, y4aCTBOBATh B JJUCKYCCHUU;
- Pa3BUTHIO YMEHMsI OTKPBITO BBIpAXKaTh U apryMEHTHPOBAHHO OTCTaUBaTh CBOXO TOUKY 3PEHHUS.

Onucanue mecra y4e0HOro npeaMera B ydeOHOM IJIaHe

OCOOCHHOCTH COJIep)KaHUE Kypca XUMUU SIBJISIFOTCS TJIABHOM MPHUYUHON TOTO, YTO B YUCOHOM IUIAHE
ATOT MPEJAMET TMOSBISACTCS TOCICTHUM B Py €CTECTBCHHOHAYYHBIX IMCIUIUIMH, TOCKOJBKY JUIS €ro
OCBOCHHS IIKOJBHHKH JIOJDKHBI 00JagaTh HE TOJIBKO ONPEICICHHBIM 3allacoM MPeIBapUTEIILHBIX
€CTECTBEHHOHAYYHBIX 3HAHHI, HO ¥ IOCTATOYHO XOPOIIO PA3BUTHIM a0CTPAKTHBIM MBIIUICHUEM.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COICPKUT 3HAHHUS O CTPOCHHH aToma,
MOJICKYJIbI, BEIIECTB X POJIH B KHU3HEACATSIHLHOCTH YEJIOBEKA, B TIPUPOIC.

ConepkaHue Kypca XMMUU OCHOBHOTO OOIIIEro 0Opa3oBaHusI SIBIISICTCS 0a30i IS U3Y4SHHS OOIIUX
XUMUYECKUX 3aKOHOMEpPHOCTEH, 3aKOHOB, Teopuil B crapiiell mkosne. Takum oOpas3omMm, conepiaHue
Kypca XUMHM B OCHOBHOM HIKOJi€ MHpeAcTaBisieT co0oif 0a30Boe 3BEHO B CUCTEME HENPEpPHIBHOTO
XMMUYECKOT0 00pa3oBaHUs U SBJSIETCS OCHOBOM JUIs IMOCHEAyloLedl ypoBHEBOW U NpoQUIbHOMI
g depeHnnanum.

XuMHs B OCHOBHOM HIKOJe M3ydaercs ¢ 8 mo 9 kimaccel. Obmiee yuciao ydeOHbIX 4acoB 3a 2 roja
oOy4eHus s 00yJaroluxcss Ha UHAWBUIYaIbHOM 00yueHuH cocTasiisieT 68. B yueOnom miane 'bOY
COUI um. M.K. OBcsinHMKOBa B 9-X Kilaccax paccuuTana Ha 34 yacoB (1 yac B He/IeNr0)

PesynbTaThl ocBOCHHMA Y4eOHOr0 npeaMera « XHMHUS»:

N3yyeHne XUMUU B OCHOBHOM ILIKOJIE JAET BO3MOKHOCTb JOCTUYb CIEAYIOLIUX PE3YIbTaTOB B
HaIlpaBJICHUU JIMYHOCTHOI'0 Pa3BUTHSL:

-BOCITUTAHUE POCCUHCKON TPaskJaHCKON MJICHTUYHOCTH: MATPUOTU3MA, JIIOOBH U YBAXKECHUIO K
OteuecTBy, UyBCTBAa FOPJOCTHU 32 CBOIO Po/iMHYy, 32 pOCCHICKYIO XUMHUYECKYIO HAYKY



-(opMHpOBaHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{ U OOIIECTBEHHOH MPAKTUKH, a TAKXKE COLIMATBHOMY, KYJIbTYPHOMY, SI35IKOBOMY U JYXOBHOMY
MHOT000pa3ui0 COBPEMEHHOTO MHPA;

-(opMHpOBaHNE OTBETCTBEHHOTO OTHOIICHHUS K YUCHUIO;

- popMUpOBaHUE KOMMYHHKATHBHON KOMIIETEHTHOCTH B 00Pa30BaTEIbHOM, OOIECTBEHHO MOJIE3HOMH
NESITENIbHOCTH;

- (popMupoBaHIEe MOHUMaHHSI IEHHOCTH 3/I0POBOTO M 0€301acHOTr0 00pasa )KU3HH; YCBOCHHUE MIPaBUIT
MHUBUAYAJIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOIO MOBEACHUS B UPE3BbIYANHBIX CUTYAIUX,
YIPOKAOLIUX KU3HU U 3I0POBBIO JIFOAEH;

- (opMupoBaHue MO3HABATENBHON U MHPOPMAITMOHHON KYJIbTYpPbI, B TOM YHCJIE Pa3BUTHE HABHIKOB
CaMOCTOSITEIIEHOW PaOOTHI C YI€OHBIMU TTOCOOHMSIMU, KHUTAMH, TOCTYITHBIMH HHCTPYMEHTAMH U
TEXHUYECKUMU CPEeICTBAMH HH()OPMAITMOHHBIX TEXHOJIOTHH;

- (popMUpPOBaHUE OCHOB 3KOJIOTUYECKOTO CO3HAHUS HAa OCHOBE MPU3HAHUS [IEHHOCTH JKU3HU BO BCEX €€
MPOSIBJICHUSX M HEOOXOIMMOCTH OTBETCTBEHHOTO, O€PEKHOTO OTHOIIEHUS K OKPYXKAIOIIEH Cpee;

- pa3BUTHE TOTOBHOCTH K PELIEHUIO TBOPUYECKHUX 33]a4, YMEHUS HaXOUTh a/IeKBaTHBIE CIIOCOOBI
MOBE/ICHUS BO BpeMsl yueOHOM, CHOCOOHOCTH OLIEHUBATh IPOOJIEMHBIE CUTYallUU U ONIEPaTUBHO
MIPUHUMAaTh OTBETCTBEHHBIE PEIICHUS B Pa3JIMYHBIX MPOAYKTUBHBIX BUJAX AESTEIbHOCTH

MeTanpeaMeTHBIMH Pe3yJIbTaTaMU OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOMN MPOTPaMMBbI OCHOBHOTO
00111ero 00pa3o0BaHUs SIBIISFOTCS:

- OBJIQJICHHE HAaBBIKAMU CAMOCTOSTEILHOTO MPHOOPETEHUST HOBBIX 3HAHUM, OpraHU3aIii YIeOHOM
JESITEILHOCTH, TTIOMCKA CPEJICTB €€ OCYIIEeCTBIICHHUS;

- YMEHHE INIAHUPOBATh MYTH JIOCTHXKCHHUS 11eJIe Ha OCHOBE CAMOCTOSITEIILHOTO aHAIM3a YCIIOBHHA 1
CPEJICTB MX JOCTHKCHHUS, BBIJICIATH ATbTEPHATHBHBIC CIIOCOOBI IOCTHKEHUS TISJIM U BRIOMpPATh HanboJIee
3¢ HEeKTUBHBIN CITOCOO, OCYIIECTBIATH MMO3HABATEIbHYIO PEBICKCHIO B OTHOIIEHNUU JCHCTBUM 110
pELICHUIO YUeOHBIX U MO3HABATEIbHBIX 3a/1a4.

- YMEHHE MOHUMAaTh Mpo0JIeMy, CTaBUTh BOIIPOCHI, KJIaCCUPUIIUPOBATH, CTPYKTYPHUPOBATh MaTepual,
MIPOBOJUTH 3KCIIEPUMEHTHI, APIYMEHTHPOBATH COOCTBEHHYIO MO3UINIO, GOPMYIHUPOBATH BBIBOIBI U
3aKIIIOUEHUS;

- YMEHHE COOTHOCUTH CBOU JACUCTBHUSI C IUTAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBIIATh KOHTPOJIb CBOEH
JeSITENILHOCTH B MIPOLIECCE JOCTHKEHUSI Pe3ybTaTa, ONMpeIessaTh CIOCOObI ACHCTBHM B paMKax
MPeII0KEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUHU C
HU3MEHSIOIICICS CUTYallUeH;

- opMUpPOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH UCIIOJIb30BAHUS HHCTPYMEHTOB U TEXHUYECKHUX
cpeacTB MHGOPMAITMOHHBIX TEXHOJIOTHHA (KOMIIBIOTEPOB U MPOTPAaMMHOI0 00eCreueHus) Kak
MHCTPYMEHTAJILHO OCHOBBI Pa3BUTUSI KOMMYHUKATUBHBIX U TIO3HABATENbHBIX YHUBEPCAIBHBIX YUEOHBIX
JIeHCTBUIA;

- YMEHHE CO3/1aBaTh, IPUMEHSATH U MPeoOpa30BbIBATh 3HAKK U CUMBOJIBI, MOJETU U CXEMBI Ul PELICHHS
y4eOHBIX U MMO3HABATEIbHBIX 33/1aY;

- YMEHHE U3BJICKaTh HHPOPMAIINIO U3 PA3IMYHBIX HCTOYHUKOB (BKIIOYAsi CPEACTBA MaCCOBOM
uH(popMaluY, KOMIAKT-AUCKH YUeOHOT0 Ha3HaYeHUs, pecypchl HTepHeTa), CBOOOTHO MOJIb30BATHCS
CIPaBOYHOM JUTEPATYpOM, B TOM YHCIIE U Ha AJIEKTPOHHBIX HOCUTEIIAX, COOMI0IaTh HOPMBI
nH(OPMAIMOHHON N30MPATETHHOCTH, 3THKH;

- YMEHHE Ha MPaKTUKE MOJIb30BaTHCS OCHOBHBIMU JIOTHYECKUMHU MTPUEMaMH, METOIaMU HaOIIOACHNUS,
MOJENUPOBAHUS, OOBSICHEHHUSI, PEeIlIeHUs] TPOOIIeM, MPOTHOZUPOBAHUS U JIp.;

- YMEHHE OPTaHMU30BbIBATh CBOIO JKU3Hb B COOTBETCTBUU C MPEACTABIECHUSIMU O 3IOPOBOM 00pa3e KHU3HHU,
MpaBax U 00sS3aHHOCTSIX TPaXAaHNUHA, IICHHOCTSIX OBITUS, KyJIbTYPhl U COIIMAILHOTO B3aUMO/ICHCTBUS;

- YMEHHE BBITIOJHATH MTO3HABATENbHBIE U MPAKTUYECKUE 3aJaHuS;

- YMEHHE CaMOCTOSTeTTbHO U apTyMEHTUPOBAHHO OLIEHWBATh CBOM JICHCTBUS , COJEPKATEIHLHO
000CHOBBIBasI MPABHIILHOCTD UJIH OMIMOOYHOCTH pe3yabTaTa U criocoda JAeUCTBUSA, aIeKBaTHO OIICHUBATH
O0OBEKTUBHYIO TPYIHOCTH KaK Mepy (GaKTUIECKOTO UITH MPEANOIaraeMoro pacxoaa pecypcoB Ha pelicHHe
3a/1a4d, a TAaK’KEe CBOM BO3MOKHOCTH B IOCTIKEHUU IIEITN ONIPEICTICHHON CI0KHOCTH;



IIpeaMeTHBIMU pe3yIbTaTaMH OCBOCHUS OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIETro
00pa3oBaHUS SIBISIFOTCS:

- (popMupoBaHme MEpBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MTPEICTABICHUI O BEIIECTBAX, NX
IIPEBPALEHUAX U IPAKTUYECKOM IIPUMEHEHUY; OBJIaICHNE IOHSITUMHBIM allapaToM U CUMBOJUYECKUM
S3BIKOM XMMMUH;

- 0CO3HaHUE OOBEKTHUBHO 3HAYMMOCTH OCHOB XUMHUYECKOH HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUUYECKUX MTPEBPALLEHUN OPraHNYEeCKUX U HEOPTraHUYECKUX BELIECTB KaK OCHOBBI
MHOTHUX SIBJICHUN KUBOW U HEKUBOU IPUPO/IbI; YTIyOIeHHEe MPEACTAaBICHUI 0 MaTepruaibHOM €AUHCTBE
MUpa;

- OBJIaJICHHE OCHOBAMH XUMHUYECKOI IPaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH U OOBEKTHBHO
OLICHUBATh KU3HEHHbIE CUTYAI[UH, CBSI3aHHBIE C XUMUEW, HaBbIKaMH 0€3011aCHOI0 00palleHus ¢
BEILECTBAMU, UCII0JIb3YEMBIMH B IOBCEHEBHON KU3HU; YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBATh
9KOJIOTMYECKH Oe30MacHOe MOBECHHE B LIETISAX cOepeKeHUsI 3J0POBbs U OKPYKAIOIIEH CpeJibl;

- opMHUpOBaHUE YMEHHUI YCTaHABINBATh CBSI3U MEXK/Y PeajIbHO HAOII01aeMbIMU XUMUYECKUMU
SIBIICHUSIMU U TIPOLIECCAMMU, TPOUCXOSIIMMU B MUKPOMUPE, OOBSICHATH IPUUUHBI MHOTOOOPA3Us
BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHMSI, a TAKKE 3aBUCUMOCTh IPUMEHEHUS BEIIECTB
OT UX CBOCTB;

- IpUOOPETEHUSI OTIBITA UCTIOIB30BAHUS PA3IMYHBIX METOJIOB U3yUEHHS BEIIECTB; HAOMIOJCHUS 3a UX
MPEBPALIEHUSIMH MPU IPOBEACHUN HECIOKHBIX XUMHUYECKHX KCIIEPUMEHTOB C UCIIOJIb30BAaHUEM
J1ab0paTOPHOTO 0OOPYIOBAHMS M IPUOOPOB;

- YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABICHUSIX, OKOTAX U JPYTUX TpaBMax, CBA3aHHBIX C
BEIECTBAMU U JaOOPATOPHBIM 000PYyJOBaHUEM;

- OBJIaJICHHE IpUeMaMHu paboThI ¢ UHPOPMAaILHEe XMMUYECKOTO COJIEpKaHUs, IPEACTaBIEHHOM B pa3HO
¢dbopme (B Bue TekcTa, GopMyi, rpaduKoB, TAOIUYHBIX TaHHBIX, cXeM, poTorpaduii u ap.)

- (popMupoBaHME MPEACTABICHUN O 3HAYEHUU XMMHUYECKOW HAyKU B PEILICHUU COBPEMEHHBIX
9KOJIOTHYECKUX MTPOOIIEM, B TOM YHCJIE B IPEJOTBPAILLIEHUN TEXHOT€HHBIX U 9KOJIOTHYECKUX KaTacTpod

Conep:xkanue TeM y4eOHOT0 Kypca 9 Kjacc

IToBTOpPEHHE OCHOBHBIX BONPOCcoB Kypca 8 kiacca (1 v)

[Tepuoanueckuii 3akon u [ICXD JI.N.MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB U UX
COCIMHEHUH B Tieproiax U rpymnmnax. OCHOBHBIE KJIaCChl HEOPraHMYECKUX COSAMHEHNN. XUMHUECKHE CBOMCTBA
KJIACCOB HEOPTaHMYECKUX COCAMHEHUH.
Xumunueckasi peakuusi (5 u)
CymHocTh mpolecca 3JIEKTPOJIUTHYECKON Tucconranuu. Jlucconuanus KUCIOT, mejoye u conel. Jucconuanms
KHCJIOT, I1esio4eit u coseil. Cnadbie U CHIIbHBIC AIEKTPOIUThI. CTENeHb AUCCOIMAIMU. Peakiiuy HOHHOTO 0OMeHa.
Iuaponus cose. OKUCIUTENLHO-BOCCTAHOBUTEIIBHBIC PEAKIMK. TepMOXUMHYECKHE peakiuu. TermmoBoi a¢dekt
peakiuu. CKOPOCTh XUMUYECKHX PEAKIIMH U €€ 3aBUCUMOCTh OT YCJIOBHI MPOTEKaHUA. XUMHUYECKOE paBHOBECHE.
Lemoncmpayus: VicipiTaHUE BEIIECTB M UX PACTBOPOB HA UX JEKTPUUECKYIO TPOBOAUMOCTE. OnpeseneHue
PEaKIMK CPe/Ibl B paCTBOPAX Pa3HBIX COJICH.
Jlabopamopmvie onvimui:

e Peaknuu oOMeHa MEXAY pacCTBOPAMHU AJIEKTPOIHUTOB.

e KayecTBeHHas peaklys Ha XJIOPUI-UOH
Ilpakmukym: PelieHre 3kCiepuMEHTANbHBIX 3a]1a4 110 TeMe « Teopust 31eKTPOIUTUYECKON JUCCOIIHALITI

Xumust HeMeTa 108 (1549).
[MTonoxenue hropa u xmopa B [leproandeckoii TaOIUIIE XHMUYECKHX SIEMEHTOB, CTPOEHHE X aTOMOB. CTpoeHue
MPOCTBIX BellecTB. XJyop. Pu3ndeckne cBOMCTBA M XUMHUYECKUE CBOMCTBA Xitopa. [IpuMeHeHue Xopa.
Xnoposogopo. Xinopuasl. CosstHast KUCA0TA. U €€ coi. TeXHOJIOTHs POU3BOJICTBA COMSHOM KUCITOTHI.
PacuerHble 3a1aun. BoraucieHus Mo XMMUYECKUM YPaBHEHUAM PEaKIIUi MACcChl, KOJIMUECTBA BEIIECTBA UITH
o0ObeMa Mo U3BECTHON Macce, KOJHUYECTBY BEIIECTBA WIIH 00BEMY OJTHOTO M3 BCTYIHMBIIUX HITH MOJYYAOIIAXCS B
PEaKIiH BEIIeCTB
Jlabopamopuvie onvimai:

e Pacrno3HaBaHue XJIOPUA-HOHOB B PaCTBOPE.
Ipakmukym: DKCIIEpUMEHTAIBHBIC 3a1a4k 10 TeMe «Iloarpyrna raroreHoB»



[Tonosxenne kucinopoaa u cepsl B [leproauueckoii Tabnniie XMMUYECKUX AIEMEHTOB, CTPOCHUE UX aTOMOB.
Crtpoenue npocThIX BelecTB. AJIOTponus. AJUTOTPOIIHBIE BUJOU3MEHEHUS Kuciaopoaa u cepsl. Cepa. Du-
3MYECKHEe CBOMCTBA M XMMHUYECKHE cBoicTBa cephl. [Ipumenenue cepsl. CepoBogopos. Cynbhuabl. Okens cepbl
(IV). Cepnucras kucnorta. Oxcua cepsl (VI). Cepnast kucnoTa v €€ conu. TexXHOJIOTHs POU3BOJICTBA CEPHOI
KHCJIOTHI.
Pacuernsie 3aJa4du. Breraucnenns mo XuMu4decKuM YPaBHCHUAM peaKuHﬁ MacCcChbl, KOJIMYECTBA BE€IIECTBA UJIN
o0beMa Mo U3BECTHOM Macce, KOJIMYECTBY BEIIECTBA WM 00BEMY OJHOTO M3 BCTYNUBIIUX WIIH TIOTYYAIOLTIXCS B
peaKkuuu BELIECTB
Hemoncmpayus: T'openue cepsl B KHcIopoze. AmioTponust cepbl. ONBITHI, BBISCHSIOMINE 3aBUCHIMOCTD CKOPOCTH
XUMHYECKOM pPCaKkiun OT NpHUPOABLI PCArupyromux BCUICCTB, OT IJIOIIaAnu COIIPUKOCHOBCHUA, OT KOHLICHTPAllUH
BEIIECTB, OT TEMIIEPATYPHI.
Jlabopamopuvie onvimui:

e (O3HakoMIIeHHE C 00pa3liaMu cepbl U €€ MPUPOAHBIX COeTMHEHUH (Cyab(UI0B).

e Pacno3naBanue cyabQUT- U CyIb(OUA-HOHOB B PaCTBOPE.

e (O3HakoMIIeHHE C 00pa3llaMy cepbl U €€ MPUPOAHBIX COeTMHEHUH (CyabdaTamn)

e Pacmno3HaBanue cynabdar-noHa B pacTBOpE.
Ipaxmuxym: DKcrniepuMeHTallbHbIE 3a1a4M 1o Teme «lloarpynmna kucmopona»

[Tonoxxenune azora u pocdopa B [leproguyeckoit TabauIle XUMUIECKUX HIEMEHTOB, CTPOCHHE UX aTOMOB. A30T.
du3nyeckre 1 XMMUYECKHE CBOMCTBA a30Ta, MOJy4eHHE INPUMEHEHHE. AMMHAK U €ro cBoicTBa. CHHTE3
aMMHaKa.
Comu ammonwust. Oxcunet azota (11 u IV). A3otHast kucnorta u ee cBoiictBa. Coiu a30THOM KUCIIOTHI.
docdop, ero pusndeckrne 1 XUMUIECKHIE CBOUCTBA, monydeHue npumeHeHue. Okcun pochopa (V).
OptodocdopHas kuciora u ee cBoiictBa. Oprodocdarsl. MuHepalibHBIC YI0OpECHHUS.
Jlemoncmpayusa: CBOMCTBA a30THOM KUCJIOTHI. KauecTBeHHAs peakliusi Ha HUTPAThI
Jlabopamopuvie onvimoi:

e BisaumMmonelcTBue coieil aMMOHUS C IIIETOYaMHU.

e Pacrno3HaBaHue COJIE aMMOHHUS.
Ilpaxmuxym IlonyuyeHnne aMmMuaka v OnbITh ¢ HUM. O3HAKOMUTBCSI CO CBOMCTBAMU BOJHOTO PAacTBOpa aMMHUaKa
Omnpenenenrne MUHEPATbHBIX YI0OpeHUid. Perenne skcnepuMeHTalbHbIX 33/1a4 10 TEME.

[Tonoxenue yriepona u kpemuus B [lepuonudeckoil Tabnnie XUMHUYECKUX AIEMEHTOB, CTPOECHHE UX aTOMOB.
AncopOuus. Yriepon, ero Gpu3nueckue 1 XMMUUYECKHe CBOMCTBA, NojydeHrne npumenenue. Okcua yraepona (II).
Oxkcun yraepoaa (IV). Yronbenas kuciorta u ee coii. KpyroBopot yriiepona B npupojae. KpeMuuii u ero cBoucT-
Ba.
Oxcup kpemuus (IV). Kpemuuesas kuciora u ee conu. CuukaTHasi npoMbIIUIeHHOCTh. CTekio. Bunel crekna.
Lemoncmpayus: TlornoiieHue yrieM pacTBOPEHHBIX BEIIECTB U ra30B. Bupl cTekia. 3aTBep/eBaHUe IEMEHTa
IIPU CMEIIUBAHUU C BOJOM.
Jlabopamopuvie onvimei:

e (O3HaKOMJICHHE C PA3IMYHBIMU BUAAMHU TOTLIMBA.

e (O3HaKOMIJIEHHE CO CBOMCTBaMH M B3aUMOIIPEBpAIIEHUEM KapOOHATOB U IMIPOKapOOHATOB.

e (O3HaKOMJIEHHUE C IPUPOJHBIMU CHIIMKATAMHU.

e (O3HaKOMIIEHHE C BUIaMU CTeKJa (paboTa ¢ KOJJIeKIHen)
IIpakmuxym: 5. Ilonydenune okcuna yriepoaa (1V) u usydenue ero cBoicts. PaciozHaBaHne kapOOHATOB.

OcHoBBI Oprannyeckoi xumuu (64)

Oprannueckast xumusi. OCHOBHBIE MTOJIOKEHUS TEOPUU CTPOEHUS OPraHNYECKUX coennHenuit A. M. bytneposa.
VYrpoueHHas kiaccu(uKanus OpraHuuecKuX COeJMHEHU N

[IpenenvHbIe (HACBILICHHBIE) YTIIeBOI0poAbl. MeTaH, sTaH. du3nueckue U XuMudeckue cBoictna. [Ipumenenue.
HenpenenbHble (HeHaChIILIEHHBIE) YIIIEBOAOPOAbL. DTrieH. duznyeckre u XumMuueckue cBoictaa. [lpumenenue.
AneruneH. JlueHoBble yriaeBoaoposl. Lluknndeckue yriesogopoast. [IpupoiHble HCTOUHUKH YIII€BOAOPOIOB.
Hed1b 1 npupoausblii ras.

Hemoncmpayusa: Mojenu MOJIEKyNl OpraHMYECKUX coeUHEHUH. ['opeHne yriaeBoaopo10B 1 0OHapyKEeHUE
POAYKTOB UX ropenus. KauecTBeHHas peakuus Ha aTusieH. O0pasipl HeTH U MPOIYKTOB IepepabOTKH.
Jlabopamophule onvimei: DTUIIEH, €70 NOTy4EHHUE, CBOMCTBA.



Crnuptsl. Metanoun. Oranoin. @usnueckue cBoiicTBa. PU3MOIOTHUYECKOE BO3IEHCTBIE HA opraHu3M. [IpumMenenue.
Ortunenriaukois. 'muuepun. [lpumenenue.

Lemoncmpayus: PactBopeHHE 3THIIOBOTO criupTa B BoJe. PactBopenue rimuepruna B Bojae. Kayecrsennas
peakuys Ha MHOTOATOMHBIE CIIUPTHI.

KapOonoBeie kuciaoTel. MypaBbiHAs U YKCycHast KUCIOTH. Pusndeckue cBoricTa. [Ipumenenne. XKupor —
MPOIYKTHI B3aUMOJICHCTBHS TIIUIIEPHHA U BBICIIUX KApOOHOBBIX KUCIOT.. CiioxkHbIe 3¢upsl. XKupsl Pois xupoB B
nporecce oOMeHa BEIIECTB B OpraHu3Me.

Jlemoncmpayus: 1lonydeHue U CBOMCTBA YKCYCHOUM KHUCIIOTHI.

Yraesonpl. ['r0Kk03a, caxapo3a — BaXKHEHILINE NPeICTaBUTENN yrieBoa0B. Haxoxnenue B npuposae. Kpaxman.
Hemmronosa. [Tpumenenue.
Jemoncmpayus: KadecTBeHHas peakiMsl Ha TJIIOKO3Y M Kpaxmall.

AmuHOKuCIOTHI. benku. Ponb 6enkoB B nutanuu. [lomumeps! - BEICOKOMOJIEKYISIpHBIE coequHeHus. [lonmmatunen,
MOJIMITPOTIAIIEH, TOJTUBUHWIXIO0PUA. [[pMeHeHne noJmmepos.

Hemonctparums: O3HaKoMIIEHHE ¢ 00pa3liaMu U3JIEHN U3 TTOJIMMEPOB: TTOJIMATUIICHA, TIOJUITPOTTIIICHA,
MOJIMBUHUJIXJIOPUIA.

«M3rotoBiieHHE MOJEIIEN YIIIE€BOI0OPOI0OBY

O6uue cBoiicTBa MeTaLI0B. (64)

[Tonoxxenne meraninoB B [leproaudeckoit Tabauile 1 0COOEHHOCTH CTPOSHUS MX aTOMOB. DU3MYECKHE CBOMCTBA
MeTa/UI0B. XapaKTepHbIE XUMHUYECKUE CBOMCTBA META/UIOB. HaxokAeHHEe METAIIJIOB B TIPUPOJIE M OOIIIHE CTIOCOOBI
ux nonyuyenus. [lousarue o metamutypruu. Meranisl B coBpeMeHHOUM TexHuke. CrutaBsl. [Ipon3BoicTBO UyryHa.
[IpounsBoacTBO cTasiu. XapakTepUCTUKA MIETOYHBIX MEeTAIIOB. [lofl0okeHe MarHus U KaJIbIUs B EPUOIUYECKON
Ta0NHIe XUMHYECKUX AJIEMEHTOB, CTPOSHUE UX aTOMOB. Kanbuwmii u ero coequnenus. AnroMunuid. [lonoxxeHnune
xkene3a B [lepuoandeckoit TabauIie XUMUYIECKUX SJIEMEHTOB U CTpOeHHE ero aroma. CBOMCTBA KeJe3a.
CoenuHeHns xeies3a.

Pacuernble 3agaun: BprunciaeHus no XuMUYECKUM YpaBHEHHUSIM MaccChl, 00beMa MIIM KOJMYECTBa BEIIeCTBA O1-
HOTO U3 MPOJIYKTOB PEAKIIMH [0 Macce UCXOJHOIO BEUIECTBA, 00bEMY WJIM KOJIMYECTBY BEIIECTBA, COJIEPKAIIETO
OTIpEeICNICHHYIO JIOJII0 IPUMECEH.

Jemoncmpayus: 3HakOMCTBO ¢ 0Opa3aMy BaXKHEHIINX COeIMHEHUIN HATPHsI, Kallusl, IPUPOTHBIX COSAUHEHUN
Kanpus. Pynamu sxenes3a, COeJMHEHUSIMU aTlOMUHUS. B3auMoaelicTBrE MIENIOYHBIX METAIIOB U aJTIOMUHUS C
BoJIoM. CxUranue skene3a B KUCIOPO/JIe U XJIOpe.

Jlabopamopuvie onvimei: 1lonydeHne ruAPOKCUAA ATIOMUHUS U B3aUMOJICHCTBUE €0 ¢ KUCIOTAMHU U IIE€JI0YaMHu.
[Tonyuenue runpokcuoB xxenesa (1) u xenesa (111) u B3aumoaelicTBre UX C KUCIOTAMU U IIEJI0YaMH
Ipaxmuxym: 6. Pemenune skcriepuMeHTATBHBIX 33/1a4 110 METaJJIaM TJIaBHBIX MOATPYIIT

7. Perennie sKcriepMMEHTANBHBIX 3324 IO MeTasiaM NOOOYHBIX TOATPYIII






TemaTH4eckoe NJIAHNPOBAHHE
Bapuant: /Xumus/9 xinacc/Xumus Pynsutic u ®@enpavan 9 Ofiee KOJIHYECTBO YacoB: 34

Conepxxanue ypoka I[lnanupyembie
No Koi-Bo Hporpammnoe npe/MeTHbIE pPe3yJbTaThl IS
e Tema ypoka 4ACOB U y4eOHO-MeToqu4ecKoe o6yuaroumxesi ¢ OB3

o0ecneyeHue
MoBTOpenue (1u)

1 Moub. Monsipuas macca| 1 [ToBTOpEHME U 3aKkpereHue HEKOTOPBIE BEIIECTBA MOJIb, MOJISIPHAsI Macca

3HAHUW, YMEHUH 1 HABBIKOB, KOJIM4YECTBOM | MOJIb, COOPHHK

MMOJTyYSHHBIX TTPU U3YUYE€HUH OCHOBHBIX |3a/1a4

BOIIPOCOB Kypca XMMHH 3a § Kjacc.

Xumunueckas peakuus (54)

2 DNEeKTPOJUTHI U 1 Ornpezenenne IEKTPOJIUTOB U puOOP /ISl UCTIBITAHUS Hayuaurcst onpenensiTe 2IeKTPOTUTHI U
HEIJICKTPOJIUTHI. HEIJICKTPOJIUTOB, MIEKTPOTUTUICCKON |BEIIECTB M KX PACTBOPOB Ha HEAJICKTPOJIUTHL. .
DIEeKTPOTUTHICCKAS ICCOLIMAIIHH, AIEKTPUIECKYIO
JIUCCOIIMAIINS OcHoBnble nosioxkenus: TOI, poib MIPOBOJUMOCTb.

PYCCKHX YUEHBIX B €€ CO3/TaHUU.
Mex-M 3JeKTPOJIUTHYECKOM
IACCOLMAIIHH.

3 Jlucconmanus KucjoT, 1 Jlucconmanys KUciaoT, OCHOBAaHUM U |  KHUCIIOTHI, OCHOBAHHS, COJIH, Hayuutcs 3anuceiBaTh ypaBHEHUS
OCHOBAaHHUH U COJIEH. coseil. CuibHBIE U ci1a0ble WHIUKATOPBI, TAOJIHIIA JHCCOIIMAIIMY KUCJIOT, OCHOBAHUM, COJICH.
CunpHbIe U c1a0bIe AJIICKTPOJIMTH CHOBAaHUH U COJICH pactBopuMocTH, CpaBHEHHE
AJIEKTPOJIUTH CHOBAaHUHN U KarnoHbl, aHMOHBI, CTyleHYaTas AICKTPUIECKOHN TTPOBOIUMOCTH
coJjiei JUCCOITUAITNS, KPUCTAUIOTUAPATHI. KOHIICHTPHUPOBAHHBIX U

CrerneHp dIEKTPOTUTHICCKOM pa30aBIIEHHBIX PACTBOPOB
ICCOLMAIINHI YKCYCHOM KUCIOTHI.

4,5 Peakiun nonHoro 2 Peakuyu nonHoro oomMeHa, KHCJIOTBI, OCHOBAHMS, COJIU,
oOMeHa 1 YCIIOBHUS UX MOJIEKYJIIPHBIE, TIOJHBIE U WHAUKATOPBI, TaOIHIIa
MPOTEKAHUS COKpall€HHbIE HOHHBIE YPABHEHUS. pPacTBOPUMOCTH, Hayuurcs onpenenste peakuuu

OOpaTumbie U HEOOPATUMBIE PEaAKIIUH. HOHHOT'0 0OMEHa.
Peakuuu oOMeHna Mexay Hayuurcs coctaBisTh MOJEKYIISIPHBIE,
pacTBOpPaMU AJIEKTPOJIUTOB; MOJIHBIE U COKpaIllEéHHbIE HOHHBIE
KaueCTBEHHBIE pPEAKIINU YpaBHEHUSI.
6 Oxwucnenue u 1 OKHCIIUTENbHO-BOCCTAHOBUTENbHBIEC|  AJIEKTPOHHAS MPE3EHTAIUS Hayuurcs onpenensite OKUCIUTEIBHO-




BOCCTAHOBJICHUC.

peaKInu, OKUCIUTEIb,
BOCCTAHOBUTEIIb, OKUCJICHHUE,
BOCCTaHOBJICHHUE.

BOCCTAHOBUTCJIbHBIC PCAKIITNHN

Xumusi HeMeTaL10B (154)

7 OO0mmas XxapakTepucTuKa XapakTepucTUKa IIIaBHOU COJISIHAsI KUCJIOTA, COJIH -
rajoreHoB noarpynns! VII, rpymnmsr u3 rajoreHU/bl Hayunrcs naBate XapakTepuCTUKY
nonoxxenust B [ICXD u crpoenus «Cxema XxapaKTepUCTUKHI rinaBHOM noarpynnsl VII, rpynmsl u3
aTOMa, CPAaBHEHUE IPOCTHIX BEIIECTB  |JIEMEHTOBY nosiockenus B [ICX3 u crpoenus atoma,
rajOreHoB. CpaBHUBATh MPOCTHIE BEIIECTBA I'AJIOTECHBI.
8 OKCIEPUMEHTAIBHOE [IpakTnueckas padotaNe2 «BupryanpHas Hayunrcs BBIIOJHATH
penieHue 3anaqy BrInosnHeHne SKCIIepUMEHTaIbHBIX naboparopus» SKCIIEPUMEHTAIIBHBIE 33/1a4H 110
3a/1a4 10 ONPEEIICHUIO BEIIECTB, OIIPENIECIICHUIO BEILIECTB, I0KA3bIBATh
JI0Ka3aTelIbCTBa HAJIMYUS B PACTBOPE HaJM4Me B pacTBOPE XJIOPHI-NOHA,
XJIOPU-MOHOB, IIPEITIOTI0KEHUE IIPeIoJIaraTb NPU3HAKA XUMHYECKUX
[IPU3HAKOB XUMHUYECKUX PEAKLUH, peaxkuui, NpoBEPATh UX
[IPOBEPKA UX IKCIIEPUMEHTAIIBHO, HKCIEPUMEHTAIBHO, AEIaTh
CaMOCTOSITENIBHBIC BBIBOJBI HA OCHOBE CaMOCTOSITENIBHO BBIBOJbI HA OCHOBE
HaOJIIOICHUIA. HaOJIFOIEHUH.
9 OO1as xapakTepucTUKa AnnoTponus 1 aJuloTPOIIHbIE Ha0Op XalbKOTEHbI HayuuTtcs naBaTh XapakTepUCTHKY
XaJIbKOI€HOB BUJIOM3MEHEHUS, TPUYNHBI IJIaBHOM noArpynnsel VI, rpynms u3
AJUIOTPOIINH. nojioxkeHus B [ICXD u cTtpoenus atoma,
XapaKkTepUCTUKA INIABHOM MO AT PYIIIIBI CPaBHMBATh NPOCTHIE BEILIECTBA
VI, rpynnst u3 nosoxenus B [ICX3 u XaJIbKOT'€HBI.
cTpoeHnus aroma. [Ipocrteie BemecTsa
KHCJIOPOJ U O30H, IPUYMHA UX
CXO/ICTBA U pa3iInyus
10 XuMHYecKass KHHETHUKa CKOpOCTh XMMHYECKUX PEaKLIUM, OnbIThI, BBIACHAIOLINE Hayunrtbcs paccuuThiBaTh CKOPOCTH

KaTanu3. XMMHUYECKOE PaBHOBECHE,
mpsiMasi 1 0OpaTHas peakiuu,
npuHiui Jle-Illarense.

3aBUCUMOCTb CKOPOCTH
XMMHMYECKON PEaKIIMH OT
IPUPOIBI PEATUPYIOIIUX
BELIECTB, OT [IOBEPXHOCTH
COTIPUKOCHOBEHHS, OT
KOHIIEHTpAaLUH, OT
TEMIIEPATYPHI.

XUMHNUYCCKHNX peaKHHﬁ.




11 CepHblii aHTUIPUI U CrpoeHue u CBOHCTBA CEPHOM Pacno3naBanue cynbdar — Hayunrcs BpIIOJIHATH
CepHasi KUCloTa KHCIIOTBI, 00JIaCTH €€ MPUMECHCHHSI, HMOHA B PacTBOpE AKCIIEPUMEHTAJIbHBIE 33/1a4H 110
KaueCTBEHHAs peaklus Ha Cylnbdar- OTIPEICTICHUIO BEIIECTB, I0KA3bIBATh
HOH. HAJIMYUE B pacTBOPE Cyab(haT-uoHa,
CBoiicTBa CEPHOU KUCIIOTHI MIPOBEPSITH UX IKCIIEPUMEHTAIILHO, JeJIaTh
(pa3baBneHHOM 1 CaMOCTOSITEILHO BBIBOJIbI HA OCHOBE
KOHIICHTPUPOBAHHOM ): HaOJIOICHH.
12 DKCIEPUMEHTAIHHOE [Tpaktuueckast pabota Ne3 Habop "XanbKOreHbI" Hayuutcs BBIOTHATH
pereHue 3anaqy SKCIIEPUMEHTAJIbHBIE 33]1a4H TI0 AKCIIEPUMEHTAJIbHBIE 33]1a4H TI0
OTIPENICTICHUIO BEIECTB, HATNYNE B OTIPE/ICTICHUIO BEIIECTB, I0KA3bIBATh
pacTBope cynbhaT-uoHa, HaJU4He B pacTBOpeE Cyib(har-nuoHa,
MIPETNOJIOKEHUE TTPU3HAKOB JIeaTh CAMOCTOSTEIILHO BBIBOJIBI Ha
XUMHUYECKUX PEaAKIUi, TPOBepKa MX OCHOBE HAOJIIOICHU.
PKCIIEPUMEHTAIILHO, CAMOCTOSTEIIbHBIE
BBIBOJIbI HA OCHOBE HAOJIOICHUH.
13 A3zor CrpoeHnue u CBOICTBA a30Ta, «Cxema XapaKkTepuCTUKU Hayuurcs conocraBisaTh CTpOEHUE U
00JacTH ero MPUMEHEHHU . 3JIEMEHTOBY» CBOMCTBA a30Ta.
14 Ammuak. Conu CtpoeHue u CBOMCTBAa aMMHAaKa, PacTBOpenue ammuaka B Hayuutcs conocTaBisitb CTpOCHHUE U
aMMOHUSL. obnactu e€ mpuMeHeHus, BO/IE€, IOJyYEHUE XJIOpHIa CBOMCTBa aMMHaKa, 00J1acTH e
pEeaKLMK Pa3JI0kKEHUs COJIE aMMOHHSL. | AMMOHMSI, B3aUMO/JICHCTBUE IIPUMEHEHUS.
OObscHEeHUE Ha IPUMEpE MOJIyYEHHUSI | COJIeil aMMOHUS CO IIeJI0YaMH,
aMMHMaKa CMEIIEHUE PaBHOBECHS B KAueCTBEHHAs peaKIus Ha
3aBUCHMOCTH OT YCJIOBUI XUMHUYECKHX | HUTPATHI (CYXHE U PACTBOPHI)
peaKIuid.
15 A3OTHas KUCIOTA. CrpoeHue u CBOICTBA a30THOM DIIEKTPOHHAs MTPE3CHTALIMS Hayuurcs conoctaBiath CTpoeHUE U
Hurparsr. KHCIIOTBI, 00JIaCTH €€ MPUMEHEHHUS. «CBoiiCTBa a30THOM KUCIOTHI» |CBOMCTBA a30THOU KUCIIOTHI, 00JacTH €€
CBoiiCTBa a30THOM KUCIOTHI MIPUMEHEHUS.
(pa3zbaBiieHHOH U
KOHIIEHTPUPOBAHHOM ).
16. docdop u ero PacnipoctpanénHocTs B mpupoe, docdopHas kucnora u eé 3HaTh pacpOCTPAaHEHHOCTh B MPUPOJIE,

COCAMHCHUA

(du3nyeckre CBOWCTBA U MOJyYCHHUE.
XuMuyeckue cBoiictsa ocdopa.
[Mpumenenne docdopa.

[S{0R)171

(du3nUecKre CBOWCTBA U MOJTYYCHHE.
Xumuueckue cBoiictBa ocdopa.
[Tpumenenne docdopa.




17. MunepanbHbie Knaccudukanus MuHEepamIbHbIX Habop "Ynobpenus", Hayuurcs npaBuIbHO HCIIOIB30BATH
ynoOpeHust ynoopeHuit O3HAaKOMJICHHE C a30THBIMU U | HICTOYHHUKH HH()OPMAITHH.
dochopHBIME yIOOPECHUSIMU.
18. DKCIepUMEHTAILHOE [IpakTtuyeckas padora Ne5 Habop "Ynobpenus" Hayuuthcs onpeaensiTe U NpUMEHATh
pelieHue 3aaau MuHepanbHbIe yI0OpEHUs: TIPOCTHIC U MUHEpaJIbHbIE yI0OpEHUS: IPOCTHIE U
CIIOXHbBIE CJIOXKHbBIE
19 Yrnepoa. Amnotponust AnnoTponus M aJuIoTPOIHbIE «CxeMa XxapaKkTepUCTUKH HayuuTtcst conocTaBiiaTh ajuloTPOIHbIE
yriaepoaa BUJIOM3MEHEHUS, TPUYKHBI JJIEMEHTOBY BUJIOM3MEHEHUS, IPUYKHBI AJUIOTPOIUH.
aloTponuu. AncopOuus [Tornonienue yriem [TpocTeie BelecTBa ajiMas U rpadur,
XapakTepucTUKa IJIaBHON MOJATPYIIEI | PACTBOPEHHBIX BEIIECTB U MPUYMHA UX CXOJCTBA U Pa3INyuUs
IV, rpynmer u3 nmosnosxenus B [ICXD u |ra3oB, BOCCTAaHOBICHUE MEIH | | AICOPOIIHS
cTpoenus aroma. [Ipocteie BemectBa |okcuna meau (I1) yrmem
anMas ¥ rpadur, IpuurHa UX CXOACTBA
U pa3Iu4us
20 VronpHas KUCIOTA U Cocras, cTpoeHue, CBOMCTBA U KHCJIOTBI, OCHOBAHMS, COJIH, Hayuutcsa conocTaBisaTh cOCTas,
KapOOHATBI [IPUMEHEHHE YrOJIbHON KUCIOTHI U €€ | MHIMKATOPbI, TaOIHIa CTpOEHHE, CBOMCTBA U IPUMECHEHHE
COJIeH. pacTBOPUMOCTH, YTOJIbHOM KUCIIOTHI U €€ COJIeH.
KavecTBeHHast peakiuo Ha KapOoHaT- HayuuTcst npoBOAUTE KAUECTBEHHYIO
VOH, KpPYTOBOPOT YIJI€pOa B IPUPOJE. pEaKLMIo Ha KapOOHAT-HOH.
XUMHUYECKUE CBOMCTBA YTOJBbHOM
KHCJIOTBI ¥ €€ COJIEH, 3aIIUChIBATh
YPaBHEHUS B MOJIEKYJISIPHOM U
NOHHOM BHJIE.
21 [Tonyuenune [IpakTnyeckas pabora KHCJIOTBI, OCHOBAHMSI, COJIN, Hayuutcst conocraBiATh cOCTasB,
YIJIEKUCIIOTO Tras3a «[lony4yeHne yriaekucioro razay UH/IMUKaTOPBI, TAbIUIa CTpPOEHUE, CBOMCTBA U IPUMEHEHHE
pPacTBOPUMOCTH, YTOJIBHOM KUCIIOTBI U €€ COJIEH.
HayuuTcst npoBOAUTH KaUECTBEHHYIO
peakiuio Ha KapOOHAT-HOH.
OcHoBBI Oprannveckoit xumuu (64)
22 Msoroo6pasue Opranudeckue BEILIECTBA, Buneodparment HayuuTcs 3anucsiBaTh CTPYKTYpHBIE

OpPraHMYECKUX BEIECTB U
0COOEHHOCTH UX CTPOCHHS

OpraHuYyecKas XuMus.
XUMHYECKOE CTPOEHHUE, CTPYKTYPHBIE
(hopMyITbI, ©30MEPBI, H30MEPHUS,

((Opl" AHUYCCKHEC BCIICCTBA»

(bopMyITBI, U30MEPHI, H30MEPHS,
TOMOJIOTH.




romosoru. [ ubpuansanms.

23 [IpupoaHbIE HCTOYHUKHU Hed1b, mpupoaHblil ra3, KaMeHHBIN Habop «IIpuponnsie Hayunrcs npaBuIbHO HCIIOIB30BATH
YIJIEBOJIOPOJIOB yTOJIb, IOTYTHBIN HeTSHOU Ta3 UCTOYHUKH YTIIEBOJIOPOIOBY»  |MCTOYHUKU UH(POPMALIUU
24 CriupTsl Omnpenenenre CoupToB, COCTaB U «OrmnopHast cxema» Hayunrcsa xapakrepu3oBaTh CIIUPTHI,
CTPOEHHE, OCHOBHbIE 00JIaCTH COCTaB U CTPOEHHE, CBOMCTBA U OCHOBHbIE
[IPUMEHEHUS 00J1aCTH IPUMEHEHUS
25 VYrieBoasl Omnpenenenue yrieBoi0B, COCTaB U «OrnopHast cxema» HayuuTtcst xapakTepu3oBaTh yrieBo/bl,
CTpOEHHUE, OCHOBHbIE 00J1aCTH COCTaB U CTPOEHHE, OCHOBHBIE 00JIaCTH
npuMeHeHus. MoHocaxapu, npuMeHeHus.. MoHocaxapu, Aucaxapu/,
JUcCaxapul, OJMCAXapHI. MOJIMCAXapUI.
26 Kap6oHOBBIE KHCTIOTHI. Onpenenenre KapOOHOBBIX KUCIOT «OrmnopHast cxemay» Hayuutcs xapakTepu3zoBarthb
Kupst 1 KUPOB, COCTaB U CTPOCHUE, KapOOHOBBIE KMCIOTHI U KHUPbI, COCTAB U
OCHOBHbBIE 00JIaCTH MPUMEHEHHUSI. CTpOEHUE, OCHOBHBIE 00JIaCTH
IIPUMCHEHHSI.
27 AMMHOKHCIIOTHI. benku NHTepakTuBHAsA TOCKa Hayuutcsa xapaktepu3oBaTh
Omnpenenenne aMUHOKHUCIIOT U «OnopHas cxema» AMHUHOKUCIIOTBI M OCJIKH, COCTAB U
0€eJIKOB, COCTaB U CTPOEHHE, OCHOBHBIE CTPOEHHE, OCHOBHBIE 00JIaCTH
00J1aCTH IPUMEHEHUSL. IIPUMECHEHHSI.
OO61ue cBolicTBa MeTALIOB(64)
28 OO1as xapakTepuCcTUKa OO11ast XapakTepUCTUKa METALIOB. OO6pa3upl MeTauioB, Mojieni|  HayuuTcst conocTaBiisTh COCTaB,
METaJlJIOB. OOu11e cBOiCTBA IIEMEHTOB- KPUCTAJUIMYECKUX PELIETOK,  |CTPOCHME, CBOMCTBA U IPUMEHEHHUE
MeTauioB. dusnueckue CBOMCTBA METaJIJIOB
METaJlJIOB.
29 [Tonyuenue u YpaBHEHMS] XUMUYECKUX PEAKIIMIA, OnopHas cxema HayuuTtcst cocTaBiasiTh XUMUYECKUE
IIPUMEHEHNE METAJIIOB 0TOOpaXKaIOIIMX CIIOCOOBI MOJTyYEHHUS peakuuu
METaJJIOB
30 Meramis! I-11I rpymnn KECTKOCTH BOJIbI YCTPaHEHHE KECTKOCTH Hayuutcs onpenenats ciocoOb!

TJIaBHBIX TOATPYIIIL.

BOJIbI, B3aUMOJCHCTBHIE
AJTIOMHUHUS C KHCIIOPOJIOM,
BOJIOM, KHCJIOTaMHU,
MEXaHUYECKas MPOYHOCTh

YCTpaHCHUA JKECTKOCTHU BOJIBI




OKCHUIHOU IUIEHKU aJIFOMHUHHUA.

31 Kenezo. CruiaBsbl. JKene3o-npeacTaBUTENb JIIEMEHTOB Tl'openue xenesa B Hayuurcsa xapakTepu3zoBaTh *KeJe30-
Koppo3wusi. MOOOYHBIX MOATPYIII. KUCI0poae (IpocMOTp MPEICTaBUTEIb HIIEMEHTOB TTOOOYHBIX
BUACO(parMenTa), MO PYIII.
O3HaKOMJICHHE ¢ 00pa3IamMmu
YyryHa U CTallu.
32 VYpok npakTukym OO01ast XapakTepUCTUKA METAJIOB. Habop «MeTtamis» HayuuTcs conocTaBiiTh cocTas,
OO61uue cBoiicTBa AIIEMEHTOB- CTpOEHUE, CBOMCTBA U IPUMEHEHHE
MeTayutoB. Pu3nveckne CBOWCTBA METaJIOB
METaJUIOB.
33 Pemrenne Pemrenne skcnepruMeHTAIBHBIX kosutekuus "CruaBs” Hayunrcs pematp SKCriepuMeHTaIIbHbBIE
AKCTIEPUMEHTAIBHBIX 3a1ad 1o Teme «MeTayibi» 3a7a4yu 1Mo TeMe «MeTamTbny
3a/a4
[ToBTOopenwue. [loaBenenne nrorop(149)
34 [ToBTOpEHUE TIO Teme:

«O01me cBoicTBa
METAILIOB)
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Y4yeOHO0-MeTOANYECKNH KOMILJIEKT:

1. Pymuruc I'.E., ®enpaman®d.I". Xumus: yaeonuk st 9 kitacca o0nieo0pa3oBaTebHBIX YUPEKICHUN
-M.; IlpocBemienue, 2018r.

Paboune nmporpammsl k peaMeTHol uHuM yaeOuukoB [.E.Pym3utuca, ®.I.®enpamana, H.H.I'apa,
IIpocseuienue, 2018
l'apa H.H. Xumus. Ypoxku B 8 knacce. M.: IIpocsenienue.
Xomuenko W.I'. COopHUK 3a7a4 U YIPA)KHEHUHN 110 XUMUH.

MarepuaJjbHO - TEXHHYECKOe o0ecnieyeHue:

Jiist 00ydeHust 00yJaroImuXCsi OCHOBHOM IITKOJIBI B COOTBETCTBHH C TPEOOBAHUSMU
denepanbHOTO roCyIapCTBEHHOTO 00pa30BaTEBHOTO CTaHIapTa HE0OX0AMMa pean3anus
JEATeIbHOCTHOTO MOAX0/1a. JleaTeTbHOCTHBIN TIOX0 ] TPEOyeT MOCTOSHHON OTIOPHI potiecca 00ydeHHs
XHMHH Ha JICMOHCTPAIIMOHHBIN YKCIICPUMEHT, MPAKTHICCKHIE 3aHATHS ¥ TaOOPATOPHBIE OTIBITHI,
BBITIOJTHSIEMBIE 00yYaIOIIUMHUCS. .

B xabuHeTe XMMHH OCYIIECTBIISIFOTCS KaK ypOUHasi, TaK U BHEYpoUHasi (POpMbI yueOHO -
BOCIIUTATEILHOM ACSITEIIBHOCTU ¢ 00yJaronumucs. bosplnyto yacte 000pyI0BaHus COCTABIISIIOT yueOHO-
MIpaKTHYECKoe U yueOHO-1abopaTopHOE 000pyI0BaHUE, B TOM YKCJIE KOMILJIEKT HATYypaJbHBIX OOBEKTOB,
MOJIENH, TIPHOOPHI, AEMOHCTPAIIMOHHBIC TAOIHIIBI, BUIEO, MEAHA OCHAIIICHHE.

B KOMITIEKT TEXHUYECKHX U HHPOPMAITUOHHO -KOMMYHUKATHBHBIX CPEJICTB OOYUEHUS BXOIAT:
ammapatypa JiIs 3aliceil ¥ BOCIIPOU3BEICHUS ayIN0- U BHICOMH(DOPMAIIH, KOMIIBIOTED,

MYJIBTUMEINA POCKTOP, KOJUICKITUS MeIHa-PeCypcoB, BBIX01 B IHTepHET.

Hcnotb30BaHME AIEKTPOHHBIX CPEJICTB 00YyUEHUS TTO3BOJISIOT: aKTUBU3HPOBATH JICATSIIEHOCTD
oOyuaronuxcs, rmoJiydyats 60Jee BICOKME KaueCTBEHHbIE pe3ysbTaThl 00ydeHus; npu noaroroske k EI'D
obecreurnBaTh CaMOCTOSTEILHOCTh B OBJIQJICHUH coJiepkaHreM Kypca. @opmupoBats MKT-
KOMIIETEHTHOCTb, CITOCOOCTBYIOIIYIO YCTICIITHOCTH B Y4eOHOU JesiTenbHOCTH; hopmupoBats Y Y /I;
HartypanabHble 00beKThI

HatypanbHble 00BbeKThI, UCHIOJIb3yeMble B 00y4EeHUN XMMUU, BKIIOYAIOT B €051 KOJUIEKLIUU MUHEPAIOB U
TOPHBIX MOPO/I, METAJUIOB U CIJIABOB, MUHEPAJIbHBIX YI0OpEHUH, I1acTMacc, KaydyKoB, BOJIOKOH U T. [I.
O3HakoMJIeHHE 00YYaIOIIUXCs ¢ 00pa3iaMy UCXOAHBIX BEIIECTB, MOTYIPOIYKTOB U TOTOBBIX U3ACTUI
MO3BOJISIET MOJIYYUTh HATJSAHOE MPECTaBlIeHne 00 ATUX MaTepuaiax, UX BHEIIHEM BUJIE, A TAKXKE O
HEKOTOPBIX (PU3UYECKUX CBONCTBAX.

Mopenn

OO6bekTaMu MOICTTUPOBAHHUS B XMMHH SBIISIOTCS aTOMBbI, MOJIEKYJIbl, KPUCTAILJIBI, 3aBOJCKHE aliapaThl, a
Tak)Ke MPOUCXOSIINE MPOLIECChl. B mpenojaBaHuy XUMUU HCTIONB3YIOTCA MOJIENTN KPUCTAIUTHUECKUX
pemérok anmasa, rpadura, cepsl, pochopa, okcuna yriepoaa(lV), nosapenHoii conu, paa, oaa,
xKenesza, Mel, MarHusi, HAOOPbI MOJIETIE aTOMOB ISl COCTaBJICHUS IAPOCTEPKHEBBIX MOJIETEeH MOJICKYIL.
Y4eOHble MOCOOHS HA EYATHOM OCHOBE

B npouiecce oOyueHNsT XUMUU UCTIONB3YIOTCS CIIEAYIONINE TaOIUIIbI MOCTOSIHHOTO SKCIIOHHPOBAHHUS:
«[lepronuyeckas cucreMa xumuueckux snemeHToB [[.1. MenaeneeBay, «Tabnuiia pacTBOPUMOCTH
KHCITIOT, OCHOBAHUH U COJIE», « DTEKTPOXUMHUSCKUHN Psi/i HAMPSHKEHU MeTaioBy, «KpyroBopot
BEIIECTB B MpUpPOJe» U Ap. s opraHuzaiuu caMoCcTosTeNbHOM paboThl 00yUJaroIUXCsl HA YpOKax
HCIOJIL3YIOT Pa3HOOOpa3HbIE NUIAKTUUYECKHE MaTepHAalIbl: OTJENbHbIE pabodre TUCThl—HUHCTPYKIUH,
KapTOUKHU C 33JJaHUSIMHU Pa3HOU CTETNeHU TPYAHOCTH JJIsl U3y4eHHUs] HOBOTO MaTepHala, CaMOIIPOBEPKU 1
KOHTPOJIS 3HAHUH 00YyJaroIInuXcsl.



IInanupyemMsble pe3yJbTaThl 00y4YeHHs

Obuwue nonoscenus

[Tnanupyemble pe3ynbTaThl OCBOCHHUSI OCHOBHOM 00pa3oBaTelNbHON MpPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanusi (OOIT OOO) mpeacTaBisOT cOO0M CHCTEMY BEAYIIMX LIEJIEBBIX YCTAHOBOK M OXKHIAEMBIX
PE3yIbTATOB OCBOCHHUSI BCEX KOMIIOHEHTOB, COCTAaBIISIOLIMX COJCPXKATEIbHYI0 OCHOBY OOpa3oBaTeIbHOM
nporpamMmMbl. OHU o0ecrieunBaroT CBsizb Mexay TpedoBanmsiMu OI'OC OO0, 06pazoBaTeIbHBIM MPOIIECCOM
u cucreMoi oneHku pe3ynpraroB ocBoeHuss OOIl OOO, BbicTymas conepKaTelbHOM W KpUTEPUATbHOM
OCHOBOHM ISl pa3pabOTKU MpOrpamMM YdeOHBIX IMPEIMETOB, KypcoB, y4eOHO-METOAMYECKOH JIMTEpaTyphl,
MPOTPAaMM BOCIIUTAHUS ¥ COIHAIN3AINH, C OJHON CTOPOHBI, M CUCTEMBI OLICHKH PE3YJBTATOB — C IPYTrOil.

Ilpeomemmnuie pe3yromamul

BpinycKkHUK HAYUYHTCS:

(] paCKpBIBaTI) CMBICJI HOHSITHfI «HUOH», KKATHUOH», KAaHUOHY, «BJ'IeKTpOJ'II/ITBI», «HCBJ’ICKTpOJII/ITBI»,
«BJ'IGKTpOJ'II/ITI/ILIeCKaf{ Jucconuanusay, «OKHUCIIUTECIIb», «CTCIICHb OKUCJIICHUA «BOCCTAHOBHUTCJIb»,
«OKHCJICHHE», «BOCCTAHOBJICHUEY;

® ONpEAeTsATh CTENEHb OKUCIIEHUS aTOMa JIEMEHTA B COSIMHEHUH;

L] paCKpBIBaTI) CMBICJI TGOpI/II/I SHGKTPOHHTHHGCKOﬁ JIUCCOLUAIINU,

® COCTaBJISATh YPABHEHHUS AJIEKTPOIUTHUUECKON JUCCOIMALIMM KHUCIIOT, IIEJI0YEH, COJEH;

® OOBSICHATH CYIIHOCTh TIpOIecca DJIEKTPOJUTHUECKONW TUCCOIMAIMU W PEAKIUA HOHHOTO
oOMeHa;

® Ha3bIBAThb (i)aKTOpI)I, BIIUAKOIIINC HA CKOpOCTB XHMH‘I@CKO?I peaKHI/II/I;

L] KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUUYCCKHEC peaKHI/II/I 110 paBHHqHLIM HpI/ISHaKaM;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEXIYy COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAIJIOB;

® IMIPOBOJUTH OIBITHI TIO TOJYYCHUIO, COOHMPAHUI0O M U3YYCHHI0 XUMHYECKUX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIICKHUCIOTO ra3a, aMMHUaKa;

® XapaKTepHU30BaTh B3aUMOCBSI3h MEXIY COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAJIIOB;

BhInyCKHUK MOJTYy4YUT BO3MOKHOCTH HAYYUTHCH:

® XapaKTepuU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABIMUBATH MPUYMHHO-
CJIEJICTBEHHBIE CBSA3H MEK/Y JaHHBIMHU XapaKTepUCTUKAMU BEIIECTBA,

® BBIJIBUraTh U MPOBEPATH IKCIEPUMEHTATIBHO THIIOTE3bI O PE3Y/IbTaTax BO3ACHCTBUS Pa3IMUHbIX
(hakTOpOB Ha U3MEHEHUE CKOPOCTU XUMUYECKOM peakinuu;

® JCMOJb30BaTh NPUOOpPETEHHbIE 3HAHUSA U1 OKOJIOTMYECKM TIPaMOTHOTO TMOBEJICHUS B
OKpYKalollen cpele;

¢ 00BEKTUBHO OIEHUBATh MHPOPMALIHIO O BEIIECTBAX U XMMHUECKUX MPOIIeccax;

® KPUTHYECKH OTHOCUTHCS K ICEBJOHAYYHOW HHGOpPMALKUU, HETOOPOCOBECTHON pekiiaMe B
CpeacTBax MaccoBoi MHGOpMaIUY;

® OCO3HAaBAaTh 3HAYCHHE TEOPETHUECKUX 3HAHWM MO XMUMHH I MPAKTHUYECKON NeATEIbHOCTH
Yel0BeKa;

e CO3/7aBaThb MOJEIM U CXEMBbI Ul PEIICHUS Y4eOHBIX M TO3HABATENbHBIX 3a]a4; MOHUMATh
HEOOXOUMOCTh COOMIOACHUSI TPEANUCAHUN, TpeAaraéMblX B HHCTPYKIHUSAX MO HCIOJIH30BAHHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMUU U JP.



IIpoBepka M OLlEHKA 3HAHUI U YMEHUH ydaluxcs

Pesynbrarhl 00y4eHUsT XMMHH JOJDKHBI COOTBETCTBOBATH OOIIMM 3a7adaM IpeaMeTa M TpeOOBaHUSM K
€ro YCBOEHHUIO.
Pesynmprarhl OOy4yeHHsT OLIEHUBAIOTCS MO NATHOAUIBHON  cucteme. Ilpu OIEHKE YYUTHIBAIOTCS
CJIEYIOIIME KaYECTBEHHbIE IIOKA3aTEIN OTBETOB:

* r1yOuHa (COOTBETCTBUE M3YyYEHHBIM TEOPETUUECKUM 0000IIEHUIM);

*  OCO3HAaHHOCTH (COOTBETCTBHE TpeOyeMbIM B MpOrpaMMe yMEHHSIM HPUMEHSTH IOIy4E€HHYIO

MH(OPMAIIHIO);

* TIOJHOTa (COOTBETCTBHE 00BEMY MPOTrPaMMBI U HH(pOpMAITH YIeOHHUKA).
[Ipu oieHKE YYUTHIBAIOTCS YUCIIO M XapaKTep OIMOOK (CYIIECTBEHHbIE WIIM HECYIIECTBEHHBIE).
CyiiecTBeHHbIE OIIMOKM CBA3aHbl C HEIOCTATOYHOM IIyOMHONM M OCO3HAHHOCTHIO OTBETa (Hampumep,
oOyJaromuiicsi HENpaBWJIbHO yKa3all OCHOBHBIC TNPHU3HAKU TOHSATHH, SBICHUH, XapaKTepHbIE CBOMCTBA
BEIIECTB, HENPaBWIbHO CQHOPMYIMpPOBalI 3aKOH, MPaBUIO U T.OI. WM OOydaroluics HE CMOr
MIPUMEHUTh TEOPETHUECKUE 3HAaHUS IS OOBSICHEHUS W TpeACKa3aHUs SIBICHUN, YCTaHOBJIECHUS
MIPUYMHHO-CIIEICTBEHHBIX CBA3EH, CpaBHEHUS U KJIAaCCU(PUKALMU SBJICHUM U T. I1.).
HecymiectBeHHble OMIMOKM OMPENENAIOTCS HENMOJHOTOM OTBeTa (Hampumep, YIylIeHHe U3 BHJA KaKoro-
nub0 HexapaKTepHOro (hakTa MpU ONUCAHUU BellecTBa, mporecca). K HUM MOXHO OTHECTH OrOBOPKH,
OTIMCKH, JTOMYILEHHbIE 0 HEBHUMATEIBHOCTHU (HAIlpUMeEp, Ha JBa M OoJiee ypaBHEHUS peakiUil B MOJHOM
WOHHOM BHJIE JIOMYIIIEHA OJ{HA OIMOKa B 0003HAYCHHH 3apsia HOHA).
Pe3ynbrartel 0OydeHHS MPOBEPSIOTCS B MPOLECCE YCTHBIX U MUCBMEHHBIX OTBETOB OOYyYaromMXCs, a
TaK)Ke MPH BBHIIOJTHEHUN UM XUMHUYECKOTO IKCIIEPUMEHTA.
OueHka TeopeTn4ecKMX 3HAHUH
Ommemxa «5»:
OTBET MOJHBIA W MPAaBWIbHBIM HAa OCHOBAHMM WM3YYEHHBIX TEOPUIl; MaTepHall U3JI0)KEH B OIpPeIesIeHHOU
JIOTUYECKOM MOCIEN0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOSITEIIbHBIN.
Ommemxa «4»:
OTBET MOJIHBIA M MPaBWIbHBIM HA OCHOBAHUM W3YYEHHBIX TEOPUI; MaTE€puad H3JI0KEH B OINPEIEICHHOU
JIOTUYECKOW MOCIEeN0BATEIBHOCTH, MPU 3TOM JOIYILECHBI
JIBE-TPU HECYIIECTBEHHbIE OLIUOKH, UCIIPABJICHHBIE [0 TPEOOBAHUIO YUUTEIS.
Ommemxa «3»:
OTBET MOJIHBIA, HO MpPU 3TOM JIOMYyIl€Ha CYIIECTBEHHAas OMIMOKA WJIM OTBET HEMOJHBINA, HECBS3HBIM.
Ommemxa «2»:
Ipy OTBETEe OOHApYKEHO HEMOHMMAaHHME Y4YaIllMMCS OCHOBHOTO COJEp)KaHUs y4eOHOro MaTepuana WU
JIOTYILIEHbl CYIIECTBEHHbIE OLIMOKH, KOTOpble OOYYalOUIUIiCS HE MOKET MCIPaBUTh NPU HABOISIIUX
BOIIPOCAaX yYUTEJIS.

OueHka 3KcnepuMeHTAJbHbIX YMEHU

OrneHka CTaBUTCS HA OCHOBAHUU HAOIIOJCHMS 32 00yUYaIOUIUMCS ¥ TUCBMEHHOTO OTYeTa 3a paboTy.
Ommemxa «5»:
paboTa BBINOJIHEHA MOJTHOCTHIO U MPABUJIBHO, CAENaHbl MPABUIbHbIC HAOIIOICHUS U BBIBOJbBI; SKCIIEPUMEHT
MpoBeJieH MO IUIaHy C Y4YeTOM TEXHMKM Oe30MacHOCTH W TMpaBusl pabOThl C BElIECTBAMHU U
o0opynoBaHUEM; MTPOSIBIIEHBI OPraHU3AIMOHHO-TPYAOBBIE YMEHHs (MOAEPKUBAIOTCS YUCTOTa paboyero
MeCTa U MOPSAJOK Ha CTOJIE, SKOHOMHO UCTIOJIBb3YIOTCSI pEaKTHBBI).
Ommemxa «4»:
pa0oTa BBINOJIHEHA MPAaBUJIBHO, CHAETAaHbl IpaBWIbHbIE HAOMIONEHUS U BBIBOJBI, HO IIPU 3TOM
SKCIEPUMEHT IMPOBEJCH HE IMOJHOCThIO WIM JOMYIIEHbl HECYIIECTBEHHbIE OIIMOKM B pPaboTe C
BEIIECTBaMHU U 000PYIOBAHUEM.
Ommemxa «3»:
paboTa BBINOJHEHA MPAaBUIBHO HE MEHEEe YeM HAIOJIOBUHY HJIM JIOMYILEHA CYIIeCTBEHHAas OIMUOKa B XO[e
OKCIIEPUMEHTa, B OOBSACHEHWH, B O(GOpPMIECHHU paboOThl, B COOMIONEHHM MPABUI TEXHUKHU
6e30macHOCTH TpH paboTe C BelecTBaMM U OO0OpYAOBAHUEM, KOTOpas MCIpPAaBIsSeTcs MO TPeOOBAHUIO
YUUTETIS.
Ommemxa «2»:
JOMyIIeHbl J1Be (M 0Oojiee) CyIIECTBEHHbIE OINMOKM B XOJ€ OKCIEpUMEHTa, B OOBICHEHUH, B
oopmieHnn paboOThl, B COOJIOACHUU TPaBMJI TEXHUKHA OE30MaCHOCTH MpH pPabOTe C BEIIECTBAMU H
000pyZ0BaHNEM, KOTOPBIE 00YJaIOIIHMICS HE MOXKET UCTIPABUTh JaXKe 10 TPEOOBAHUIO YUUTEIS.
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Ommemka «5».:

IUIAaH PEMISHUS COCTABIICH MPABUJIBHO; MPABUIBHO OCYIIECTBICH MOM0OpP XHUMUYECKUX PEAKTHBOB U
000pyIOBaHUS; JAHO TIOJHOE OOBSICHEHUE U CICNIaHbI BHIBOIBI.

Ommemka «4x»:

IUIAaH PEIICHUS COCTABIICH MPABUJIBHO; MPABUIBHO OCYIIECTBICH MOM0OpP XHUMHYECKHX PEAKTUBOB U
000pyIOBaHUs, IPH ATOM JIOITYIIIEHO HE 0OJiee IBYX HECYIIECTBCHHBIX OMIMOOK B OOBSICHCHUH U BBIBOJIAX.
Ommemka «3».:

IUTAH PEIICHUs COCTABIICH MPAaBUJIBHO; MPABWIBHO OCYIICCTBICH IMOJA00P XWMHUYECKUX PEAKTHBOB U
00Opy/IOBaHUs, HO JOMYIICHA CYIIECTBEHHAS OIMMMOKA B OOBSICHCHUH U BBIBOJIAX.

Ommemka «2x»:

JOmyIieHbl aBe (W 0ojiee) CYIIECTBEHHbIE OMIMOKA B IUIAHE PEIICHUS, B MOA00pEe XUMHYECKUX
PEaKTUBOB U 000PYIOBaHUS, B 00BSICHEHUH U BBIBOJIAX.




