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1. MACHIOPT PABOYEHM TPOI'PAMMBbBI YYEBHOI'O ITPEJIMETA
XUMUs
1.1 OobaacTb NpUMeHEeHUS MPOrPAMMBI

Peanuzanus cpegnero obuiero oopazosanus B npenenax OIl CITO nmo nporpamme
MOJATOTOBKM CIEIUAIUCTOB CPEIHEro 3BeHa 1o crenuanbHocTH «11.02.16
MoHTaX, TEXHUYECKOE OOCITYKMBAHHUE AJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB» B
cootBercTBHU ¢ DI'OC CIIO nmo cnenmanbHOCTH «11.02.16 MoHTaX, TeXHUYECKOE
00CTyKMBaHUE JJIEKTPOHHBIX NMPUOOPOB U YCTPOMCTBY», C y4eTOM TpeOOBaHUM
®I'OC cpeanero oOmiero oOpa3zoBaHusl, YTBEPKIEHHOTO IpUKa3oM MUHOOpHayKH
Poccun ot 17.05.2012 Ne 413 u denepanbHoil 00pa3oBaTeIbHONW MPOrPaMMBI,
YTBEPKJICHHOM nprka3zoM Munnpocsenienust Poccuu ot 23.11.2022r. Ne1014.

1.2 O0mas xapakTepucTuKa y4e0HOro npeamera XuMus

XuMHUs KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0coOyl0 poiib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbHON KYJbTYPHI.
TecHO B3aUMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMU HayKaMHu, XUMHUS CTala
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmiectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HalpaBlieHA HAa pEUICHUE
rJI00abHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3JJ0POBBA.

B coorBercTBHMM ¢ 00mMMHU LEISIMH W TNPUHIHUIAMH CPETHEro O0OIIero
obpazoBanus cozaepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOAMMYI0 UM i BBIPAOOTKH MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIIEIIHOTO BKJIIOYEHHUS B JKW3Hb COLIMYMA, NPOJOJDKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocTaBnsilolIMMHA ~ peaMeTa  «XUMHUsD  ABISIIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHUU U3 OOIIeld XUMUH) U
OpraHNYECKON XUMUMU.

[lonx HOBBIM yIJIOM 3peHus B TMpeaMmere «XuMus» 0a30BOro YypOBHSA
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBaX U
XAMHUYECKOU PEAKIIUU.

Envnas cucrema 3HaHWN O BaXXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOWCTBaX M MPUMEHEHHH, & TAKXKE€ O XMMHUYECKHX DPEaKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpoTeKaHus jaomnosHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMH COJICPXKAHUS, HMEIOIHNMHU KyJIbTYpPOJOTHUYECKUA U MPHUKIATHOU
XapaxkTep.

1.3. Heaun uzyyeHust yaeOHOro npeamMera XuMus

['TaBHBIMU LIETAMH U3YUYEHUS TIpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10-11
KJI.) SIBJISTFOTCSL:

1. QopMupoBaHue CHUCTEMbl XMMHYECKHMX 3HAHUA Kak BaKHeHIIen
COCTaBJIAIOUIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOU JiexKat
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KJIIIOYEBBIE TMOHATHS, (PyHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHH, OCBOCHHE
A3bIKa HAyKH, YCBOGHHE W TOHUMAHUE CYIIHOCTH JOCTYMHBIX O0O0OIIEeHU
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHWE C HCTOPUEH HUX pa3BUTHS U
CTaHOBJICHHS;

2. (ppopMUpOBaHUE U Pa3BUTHE MPECTABICHUN O HAYUYHBIX METOJIaX MO3HAHUS
BEIIECTB M XHMHMUYECKUX pEakluil, HEOOXOAMMBIX IJisi NMPUOOPETeHHs YMEHUU
OPHEHTUPOBATHCS B MUPE BEIICCTB U XMMUYECKUX SIBICHUM, UMEIOIINX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MOBCEIHEBHON KU3HU;

3. pa3BUTHE YMEHUH U CIIOCOOOB ACATEIHHOCTH, CBA3AHHBIX C HAOIIOJCHUEM
U 00BSCHEHUEM XMMHUYECKOTO SKCIIEPUMEHTA, COOII0IEHUEM TIPABIII 0€301aCHOTO
oOparreHus ¢ BEIecTBaMHu.

4. apanrtanusa oOOydyaroIUXCS K YCIOBUSM JHHAMHUYHO Pa3BUBAIOLIETOCS
Mupa, (OPMUPOBAHME HMHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJTHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pPELIECHNUI B KOHKPETHBIX KWU3HEHHBIX CUTYalUSX, CBA3AHHBIX C BEUIECTBAMU U UX
IIPUMEHEHUEM;

5. QopmupoBaHue y oOydarouMxcsi KIIOUYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE [JIs Pa3IMYHBIX BHJIOB
NEeATEIbHOCTH: pEelIeHus MpobJieM, MoucKa, aHajau3a U 00paboTku MHGbOpMaIH,
HEOOXOAUMBIX [JIs MPUOOpPETEHHUs OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHMM XHUMHH, a TaKXKe U1 OLUEHKH C TNO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHU3M YE€JIOBEKA U IPUPOIHYIO CPENY;

6. pa3BUTHE NO3HABATEJBHBIX UHTEPECOB, NHTEIUIEKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEHN 00yUaIOUUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMEeHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHH JJI TIOMCKA U aHaiu3a y4eOHOU U
HAYyYHOMOMYJSPHON MHPOPMALIMY XUMUYECKOTO COICPKAHUS;

7. ¢opMupoBaHME U pa3BUTHE Y OOY4YaIOIIMXCA AaCCOLUMUATUBHOTO U
JIOTUYECKOTO MBIIUICHHs, HAOII0JaTEeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIUMBbI, B YACTHOCTH, MPH MJIAHUPOBAHUH U MPOBEJICHUN
XUMHUYECKOT0 IKCIIEPUMEHTA;

8. BOCIUTaHHE Y OOyYalolUXcsi YOEKIEHHOCTH B TyYMaHUCTUYECKOH
HAIpPaBJICHHOCTH XWUMHUH, €€ BAXKHOM POJM B PEHICHHH TI00albHBIX MpoOsieM
PAMOHAIIBHOIO MPUPOIONOJIB30BaHUS, OTIOJHEHUSI SHEPIE€THUECKUX PECYPCOB H
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpex HOro
OTHOIICHHUA K TPHUPOJEC M CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUs OIbITa
WCIIOJb30BaHUsl TOJYYEHHBIX 3HAHUW JUISI TPUHSITUS TPAMOTHBIX PEUICHUNU B
CUTYyAallUsIX, CBSI3AHHBIX C XUMUUYECKUMH SIBICHUSAMU

1.4 Mecto yuyeOoHoro npeamera B crpykrype IIICC3:

VYueOHbIil npeaMer «XuMUs» SBISAETCS YUYEOHBIM MPEeIMETOM 00s13aTeIbHON
npeametHor oOnactu  «EcrectBennbie Haykw»y @DI'OC  cpeanero oOiiero
oOpasoBaHws.

B yue6nom miane IITICC3 yueOHbI mpeaMer «XuUMUS» BXOIUT B COCTaB
0011e00pa30BaTEIbHBIX YUEOHBIX TUCIUILTNH.



[Ipu sTOM wu3ydeHue ydyeOHOro mnpeaMeTa XUMHUS TPEAYCMOTPEHO Ha
0a30BOM YPOBHE M HalpaBJ€HO Ha JOCTH)KEHHUE JINYHOCTHBIX, METAIPEIMETHBIX U
IIPEIMETHBIX PE3YyJIbTaTOB.

2 IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O
IMPEIMETA XUMUA

JIMHHOCTHBLIE PE3VJIbTATDBI



JIM9HOCTHBIE pE3yJbTaThl OCBOCHHS TIpPeAMETa «XHUMHS» OTPaKAIOT
c(OpPMHUPOBAHHOCTh ONBITA [O3HABATEIILHON W TMPAKTUYECKOU JCSITEIbHOCTH
00y4JaromuXcsl M0 peann3aliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHUCIE B
JaCTH:

1) rpamaaHCKOr0 BOCIUTAHUSA:

OCO3HaHUS  OOy4YaIOIMMMHCS  CBOMX  KOHCTUTYIIMOHHBIX  TIpaB M|
00s13aHHOCTEH, yBaXKEHHSI K 3aKOHY U TIPABOMOPSIKY;

MPEACTABICHUS] O COIMAJIBHBIX HOPMax W TPABWIAX MEKIUIHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JAEATETLHOCTH TPHU CO3AaHHUU
y4eOHBIX TMPOEKTOB, PEIICHWH YYEOHBIX W TO3HABATEIbHBIX 3aJ1a4, BHIMIOJIHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUSs, JIOTUKY H
apTyMEHTHI IPYTUX MPU aHATN3E PA3TUIHBIX BUJOB YIEOHOU e TEILHOCTH,

2) NaTPMOTUYECKOTO BOCITUTAHUA:

[ICHHOCTHOTO OTHOINEGHUS K HWCTOPUYECKOMY U HAydYHOMY HACIEIHIO
OTEUECTBEHHON XHMHU;

YBOKEHUS K TMPOIIECCY TBOPYECTBA B OOJIACTH TEOPHH M IMPAKTUIECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JOCTH)KCHHS HAyKH €CTh pPe3yJbTaT
JUTMTEIIbHBIX ~ HAOMIOJIEHNWH, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

MHTEpeca U TO3HABATEJIbHBIX MOTHBOB B MOJYUYEHHUU U TMOCIETYIOIIEM
aHam3e HHPOPMAIMH O TMEePEAOBhIX JOCTIKEHUSX COBPEMEHHOW OTEYECTBEHHOMN
XUMHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHS,

CIIOCOOHOCTH  OLIEHMBaTh  CUTYyallud, CBS3aHHbBIE C XMMHYECKUMU
SIBJICHUSIMU, U TIPUHAMATHh OCO3HAHHBIC PEIIEHUS, OPUEHTHPYSICh HAa MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHWBATh CBOE MOBEJEHUE W MOCTYIKH CBOMX TOBApHUIIECH ¢
MO3UIIMI HPABCTBEHHBIX M TIPABOBBIX HOPM W OCO3HAHUE TIOCIEACTBUN ITHX
MIOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMAHUA IIEHHOCTEH 370poBOro u 0Oe3omacHOro obOpasza >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

cOOMIO/IeHUs TMpaBuyl 0€30MacHOr0 OOpallleHusi C BEllecTBaMU B OBITY,
TIOBCETHEBHOM XM3HU U B TPYAOBOH ACSATEIbHOCTH; TOHUMAHUS IIEHHOCTH TIPABHII



WHIUBUYAIbHOTO ¥ KOJUIGKTHBHOTO OE30MacHOTO TOBEJEHUS B CHUTYaIHX,
YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JIOJEH;

OCO3HaHMS MOCJIEICTBUN M HENPUSATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpPEHUS;

S) TpyaoBoro BOCHIUTAHUS: KOMMYHUKATHBHOW KOMIIETEHTHOCTH B
y4e0HO-MCCIIeIOBATEIHCKON JEATEILHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKOM
U IPYTHUX BUJAX EATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHHH TMPAKTUYECKUX 3a7a4
COIMaJIbHON HAIpaBJIEHHOCTH (B paMKaX CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3Y4YEeHHIO Mpodeccuil pa3inyHOro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 10 XUMUU;

YBaXEHUS K TPYY, JIFOISIM TpyAa U pe3yiabTaTaM TPYAOBOU IeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBUIYATbHONW TPACKTOPUHU
obOpasoBanms, Oymymeld npodeccuu W peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
noTpeObHOCTEH 00I111eCTBa;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECOO0PA3HOr0 OTHOIICHUS K MPHUPOAE, KAK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU HA 3eMIJIE;

MOHUMAHUS TJIO0ATBHOTO XapakTepa AKOJOTHYECKUX TMPOOJIeM, BIWSHHUS
HYKOHOMHUYECKHUX MPOIECCOB HA COCTOSHUE TPUPOTHON U COITUATBHOU CPEIbI;

OCO3HAHUS HEOOXOIMMOCTH WCIOJIB30BAHUS JOCTHKCHUN XUMHUU IS
pelIeHus: BOIPOCOB PALIMOHATILHOTO TPUPOONIOIb30BaHMUS;

AKTUBHOTO HENPUATUSA JACUCTBUHM, TMPUHOCSUIMX BpeA OKpYKarolleu
NPUPOIHON cpelie, YMEHHsS IMPOTrHO3UPOBATh HEOJIArONMpPUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI PEATPUHUMAEMBIX JEHCTBUN U IPENOTBpalIaTh UX;

HaJU4Msl  Pa3BUTOTO  DKOJOTHYECKOTO  MBIIUICHHS,  OKOJIOTHYCCKOM
KyJIbTYPhI, ONBITA JEATCTLHOCTH SKOJOTHMYECKOW HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIILHON, KOMMYHHKATUBHON W COIMATBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UCOJOTUU
xeMo(doouu;

7) IEHHOCTH HAYYHOTI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIECTBEHHON MPAKTUKH;

MOHUMAHUS CHenuUKU XUMHH KaKk HayKd, OCO3HaHUS €€ poJau B
dbopMHUpPOBaHUN PAIMOHATFHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
npeacTaBieHusl 00 OKpyXKaloleM MHpE Kak O €IMHCTBE MPUPOJIbI U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU NpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,;



yOeKAEHHOCTH B 0OCOOOM 3HAYUMOCTH XHUMHUHU [JIsl COBPEMEHHOMU
HMBWIN3ALMU: B €€ TyMaHHCTHYECKONM HANPABICHHOCTH W BAaXXHOM pOJH B
CO3/JaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJIbTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUYECKOM, IUILEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCIEIIHOTO TPyJda M SKOJOTHYECKHM KOM(OPTHOM JKM3HM KaXKJIOro YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTH: IIOHMMaHUs CYLIIHOCTM METOJIOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJiy4aeMble 3HAHUS JJIs aHajIu3a U OOBSCHEHUS SBJICHHUI OKPY>KAIOIIEro MUpa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIUXCS MJaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XHUMHUYECKUE 3HAHUS s
perieHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATENbCKON AEATEIbHOCTH;

FOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30BaHUIO U
caM0OOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM 1O XHMHHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TPyJAa B pa3indHbIX chepax mpodecCcHoHaIbHON

ACATCIBbHOCTH

METAIIPE/IMETHBIE PE3VJIbTATDBI
OBiaieHue YHHBEPCAJbLHBIMH MTO3HABATEIbLHBIMH 1CHCTBUAMMU:

bazosvie no0euueckue Oeticmeusi:  CaMOCTOSATENBHO (HOPMYIUpOBaTh U
aKTyaJIM3upoBaTh MpoOJIeMy, BCECTOPOHHE €€ paccMaTpuBaTh; ONPEACNATh LU
NEATEIIbHOCTH, 3a/aBas IMapaMeTpbl M KPUTEPUM HX AOCTHKEHHUS, COOTHOCUTH
pe3yNbTaThl JACSATENBHOCTH C TIOCTABJICHHBIMU LEJISIMU; HCIIOJIb30BaTh IPH
OCBOCHUM 3HAaHUN NPHEMBI JOTMYECKOTO MBIIIJIEHUS — BBIIAENATh XapaKTEpPHbIE
OPU3HAKKM TOHATUM M  YCTaHABIMBATh WX B3aUMOCBSA3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME TOHATUS AJIsi OOBSICHEHHUS OTIEIbHBIX (DAaKTOB M SIBICHUH;
BBIOMpPATh OCHOBAHUS M KPUTEPUU HJI KIAcCU(PHUKAMU BEUIECTB U XUMUYECKHUX
peaKkuuii; yCTaHaBJIMBaTh NPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIAY H3Y4aeMbIMU
SIBJICHUSIMU; CTPOUTH JIOTUYECKHUE PaCcCyKJeHUs (MHAYKTUBHBIC, A€TYKTUBHBIE, IO
aHAJIOrMM), BBIABISATH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B PacCMaTPHUBAEMBIX
SABJICHUAX, (OPMYJIHMPOBATh BBIBOJABI M 3aKIIOUEHHUS; MPUMEHSATH B IPOIECCE
NO3HAHUS, MCHOJb3YyEMbIE B XUMHUM CHMBOJMYECKHE (3HAKOBBIE) MOJEIIH,
npeoOpa3oBbIBaTh MOJEIbHBIE TMPEACTABICHUS — XHUMHUYECKUW 3HAK (CHMBOJ)
DJIeMEHTa, XUMHudeckas ¢GopMmysia, ypaBHEHHE XHWMHUYECKOW peakiuuu — Mpu
pelieHur Y4eOHBIX T[O3HABaTEIbHBIX M MPAKTHUYECKUX 3a/lad, MPUMEHSThH



HA3BaHHBIC MOJICIBHBIC MPEJCTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3Yy4YaeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

baszosvie uccredoeamenvckue Oeticmeus: BIAIETb OCHOBaMU METOJIOB
HAyYHOI'O TMO3HAHMS BEHIECTB U XMMHYECKUX peakiuil; (opMyIupoBaTh LEIU U
3aJaud  UCCIICJJOBAHMs, MCIOJIb30BaTh IIOCTABICHHBIE U  CAMOCTOSITEIHHO
c(hOopMyJIMPOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
dbopMHUpOBaHUS TUMOTE3bl 1O TMPOBEPKE MPABWJIBHOCTH  BBICKAa3bIBAEMBIX
CYXXICHUM; BIAJCTh HABBIKAMH CAMOCTOSITEIIPHOTO TUIAHUPOBAHMS W TPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 32 XOA0M
npoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUS,
COCTaBIISATh OOOCHOBAaHHBIM OTYET O MpojAeNaHHOW paboTe; MpUOOpeTaTh OMBIT
YYEHUYECKOW HCCIIEOBATEIILCKOM M IPOEKTHOW JEATENIBHOCTH, IPOSBIATH
CIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY MOHMCKY METOJOB pPEIICHUs
IPAKTHUECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOAOB MMO3HAHUSI.

Paboma c¢ ungopmayueri. OpUEHTUPOBATHCS B PANTMUHBIX HCTOYHUKAX
uHhopMauu (HAYYHO-TIOMYJIIpHAs JIUTEpaTypa XHUMHUYECKOro COAEpKaHUs,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHera), aHanM3UpPOBaTh WHGOPMAIUIO
pasTUYHBIX BHIOB W (HOpPM TIPEACTABICHHS, KPUTHYECKH OIICHUBATH ¢
JIOCTOBEPHOCTh M HEMPOTUBOPEUMBOCTH;, MPHOOPETATh OMBIT HCIOJIb30BAHUS
WH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMA ¥ PAa3JIUYHBIX TOMCKOBBIX
CHUCTEM; CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIbHYIO (OpPMYy MPEICTABICHUS
uHpopmaruu (cxeMbl, rpaduKu, aUarpaMMbl, TaOJUIbI, PUCYHKH U JPYyTHUE);
UCIIOJIb30BaTh HAYYHBIM SI3bIK B Ka4e€CTBE CpeACTBa MpH paboTe ¢ XUMHUYECKOU
uHpopMalen: NpPUMEHATh MEXKNpeIMeTHbIe ((hU3UYECKHUE U MaTeMaTHYECKUE)
3HaKW U CUMBOJIBI, (OpMyIbl, aOOpeBUATYpbl, HOMEHKJIATYPy; HMCIOJb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHUE CPEJICTBA HATIISAHOCTH.

OBiaseHue yHHBEPCAIbHBIMH KOMMYHHUKATHUBHBIMH  Y4eOHBIMH
ACHCTBUAMM:

3aJlaBaTh BOIPOCHI IO CYIIECTBY 0OCYKJaeMOIl TEMBI B X0/i€ AHAJIOra W/UiH
JUCKYCCUHU,  BBICKa3blBaTh  HaAeH, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4K;

BBICTYIAaTh C Mpe3eHTaluedl pe3yJbTaTOB MO3HABATEIbHON NEATEeTbHOCTH,
MOJIYYCHHBIX CAMOCTOSTENILHO WJIM COBMECTHO CO CBEPCTHHKAMU TPH BBITIOJHEHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTIACOBAHMS TMO3UIIMHA B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHEHUSIMH.



OBaanenue YHHMBepPCAJIbHBIMH pPeryJsiTHBHbIMHU y4eOHBIMHU
JNEeHCTBUSIMM:

CaMOCTOATENIBHO IUIAHUPOBAaTh M OCYLIECTBIISITH CBOKO ITO3HABATEIIBHYIO
NEeATEIbHOCTh, OIpenesis €€ Leaud M 3aJadyd, KOHTPOJMpPOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejiaraeMblii aJropuT™M ACUCTBHA Mpu
BBIMIOJTHEHUH Y4YeOHBIX W HCCIENOBATeNbCKUX 3a]ad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMOIYYeHHMsS HOBBIX 3HAHUHM O
BEILLECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

IMTPEIMETHBIE PE3VYJIbTATDI
- ¢(hopMHPOBAHHOCTh NPEJICTABICHUNA O MECT€ XMMHHU B COBPEMEHHON HAay4HOMH
KapTHHE MHpa; TMOHUMAaHHE pOJM XUMUU B (POPMHUPOBAHUHU Kpyrosopa u
(GYHKIIMOHATBLHON TPaMOTHOCTH Y€JIOBEKa JIJIsl pEIIeHHs] TPAKTUYECKUX 33/1aY;
- BJIAJICHUE OCHOBOIOJATalOIIMMH XUMUYECKHMMH TOHATHUSIMH, TEOPHUIMH,
3aKOHAMM W  3aKOHOMEPHOCTSIMU; YBEPEHHOE IMOJIb30BAHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;
- BJIAJICHAE OCHOBHBIMM METOJAaMU HAyYHOI'O ITO3HAHHUS, HCIOIb3YEMBIMU B
XUMHMH: HaOJMIOJEHUEM, OIHUCAHUEM, H3MEpPEHUEM, OHKCIEPUMEHTOM; YyMEHHE
o0Opa0atbiBaTh, OOBSICHATh PE3yJIbTaThl MPOBEACHHBIX OIBITOB U JIENATh BBIBODI;
TOTOBHOCTh M CHOCOOHOCTh INPUMEHSATh METOJbI IO3HAHUS INpU S5 pelieHuu
IIPaKTUYECKUX 3a]1a4;
- c()OPMHUPOBAHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHBIE OLEHKU U IPOU3BOJUTH
pacyeTsl 10 XUMUYECKUM (HOpMYJIaM U YpaBHEHUSIM;
- BJIQJICHUE NIPABWJIAMU TEXHUKHU O€30MAaCHOCTHU MPHU MCMOIb30BAHUM XUMUYECKUX
BELLECTB;
- chOpMHPOBAHHOCThL COOCTBEHHOW TO3WIMK IO OTHOIICHHUIO K XWMHYECKOU
uHbOpMaInK, MOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB;
- cpOpMHPOBAHHOCTh yMEHHMM KPUTUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyld M3 pa3HBIX MCTOYHHUKOB (CpelCcTBa MAacCOBOMU
KOMMYHUKaIH, IHTEepHET U ApYTHX);
- c(opMHpPOBAaHHOCTH  yYMEHMH  COOMIOJATh  IpaBWJA  DKOJOTUYECKH
1eJ1ecO00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LENIX
COXpaHEHUsI CBOEr0 3J0pPOBbS M OKPYKAIOIIEH NPHUPOAHON Cpeabl, OCO3HABATh
ONAaCHOCTh BO3JECHCTBUS Ha KUBBIE OPraHU3MbI OIIPEACIEHHBIX BEUIECTB, IOHUMAs
cmplcn nokaszarens [IJIK, mosicHATH Ha mnpumepax crnocoObl yYMEHBIIEHUS H
IIPENOTBPALICHUS UX BPEIHOTO BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKA,
- s 00y4YaroIIMXCsl C OrPAaHMYEHHBIMU BO3MOXKHOCTSIMU 3/10pOBbS: YMEHUE
OPUMEHATh 3HaHHS OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IMO3HAHUSA BEUIECTB U
XUMHUYECKUX SIBJICHUH;
- I7IS1 CIETBIX U CIA00BHUIAIINX OOYYAIOMIMXCA: YMEHHE HCIOIb30BaTh pelbedHO
TOUEUHYIO cuctemMy obo3Hauenuit JI. bpaiins nns 3anucu xumudeckux Gopmyit.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOTI' O IPE/IMETA XUMUA

3.1 O0beMm yueOHOro npeamera XuMus U BUAbI Y4eOHOH padoThl

Bux yueOHoi1 padoThI

Oo0nem
4acoB

O0bemM padoTbI 00yUAIONIUXCS B AKAJIEMUYeCKHAX Yacax (Bcero)

78

O0bem paboThl 00yYaWIIMXC BO B3aUMOJEHCTBHUM €
npenojgaBaresyemM (BCero)

78

B TOM 4HUCJIC:.

JCKIINH

40

71a00paTOPHOE 3aHATHE

38

CamocrositesibHast  pabdora  oOyyawmerocssi  (Bcero) ¢
000CHOBaHHMEM pacyeTa BpeMeHHM, 3aTpPa4YMBaeMOro Ha ee
BbINIOJIHEHH E

B TOM 4HUCJIC:.

U3yyeHue y4eOHOIro/TeOpeTHYecKoro marepuaia (0 KOHCIEKTaM
JIEKLIMI), N3Y4EHHE OCHOBHOM M JIONTOJIHUTEJIBbHOMN JINTEPATyPhl

IMOATOTOBKA K IPAKTUYCCKUM U Ha60paTOpHBIM 3aHATHUAM

BBINIOJIHCHNEC HHANBUAYAJIbHOI'O UJIM I'PYIIIIOBOI'O 3a1aHUA

IIOJITOTOBKA K MTPOMEXKYTOYHOM aTTeCTalliH, KOTOpasi MPOBOIAUTCS B
dbopme nud. 3adera

HOJrOTOBKA pedepaToB, Mpe3eHTANN 1 COOOIIECHUI

KoncyabTanumn

IIpomeskyTouHast arTecTanus B popme
Ne 1 cemectp — apyrue hopmbl KOHTPOIIS
Ne 2 cemecTp - nuddepeHIpoOBaHHBIN 3a4ET

N —

CamocrosiTenpHas paboTa B o0mieoOpazoBarensHOM I1uKIe coriaacHo PI'OC
CIIO 1o crienuanbHOCTH HE TIAHUPYETCS, HO BBITIOJIHACTCS 00yJaIONTUMHCS KaK

JOMAIIIHEC 3aJaHHC.
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3.2 TemaTuuyecKkni IUVIAH U COAEPKAHUE YUeOHOT0 MPeAMeTa XUMHUS

TemaTu4yeckue 6,10KH, OcHoBHOe conep:kaHue O0b | OcHOBHbIE BUIBI 1eSITEIbHOCTH 00y4aI0IIerocst
TeMBbI eM
yaco
B
1 2 3 4
Pasnea 1. OBIIASA N HEOPTAHNYECKASA XUMUSA 30
Tema 1.1. Coneprxanue JTeKIU
Ilepuoanueckuii 3akoH | 1| Xumudeckuii anemeHT. AtoM. CocTaB aroma, H30TOTIBI. PackpbIBaTh CMBICI N3y4aeMbIX MOHATHUH (BBISBISATH
U NepruoanvecKas DJeKTpoHHas: 000J04YKa. DHEPreTHUECKUE YPOBHH, UX XapaKTEpHbIE IPU3HAKH), yCTAaHABIMBATh UX
cucrema /.. MOAYpOBHU. ATOMHBIEC OpOUTaNH, S-, p-, d-, f-371€MEHTHI. B3aUMOCBS3b. PaCKpbIBaTh CMBICI IEPUOANYECKOTO
MemnpeieeBa. Oco0eHHOCTH pactpeeNeHHs HIEKTPOHOB M0 OPOUTAISIM B 3akoHa J[. . MenpeneeBa 1 1eMOHCTPUPOBATH €T0
Crpoenne aTroma. aTOMax MaJIbIX U OOJBIIUX MEPUOJO0B. DIIEKTPOHHAS CHCTEMaTU3HPYIOLLYI0, OOBSICHUTENBHYIO U
KoH(urypamnus aroMoB. [lepuonuyeckuii 3aKoH u MPOTHOCTUYECKYIO (PYHKIMHU. XapaKTepU30BaTh
[lepuoanueckas cucrema XuMHYEeCKUX 3eMeHToB Jl. U. 2 3JIEKTPOHHOE CTPOECHHUE ATOMOB XMMHUYECKUX

MenneneeBa. CBsi3b EpUOANYECKOTO 3aKOHA U
Ileproauyueckoil CUCTEMbI XUMHYECKHUX 3JIEMEHTOB C
COBPEMEHHOI Teopuel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUYECKUX AJIIEMEHTOB M 00pa3yeMbIX
MU MPOCTBIX U CJIOKHBIX BELIECTB MO IPYIIaM U MePUOIaM.
3HaYeHHEe MEPUOIMUYECKOTO 3aKOHA M CUCTEMbI XUMHYECKUX
anemeHToB J[.M. MenzeneeBa B pa3BUTUM HAYKH.

CamocrosrenbHas paboTa 00y4aroIuXCs:

1. IToaroroBka nokIag0B 1O TeMe «IIpeanocbuIKu OTKPBITHS
[Tepuoanueckoro 3akoHa» M cO0OMIeHHH Ha TeMy «OTKPBITHE
J.M. MenneneesbiM [lepuoanueckoro 3akona u Ilepuonuueckon
CUCTEMBI XUMHUYECKUX DJIEMEHTOBY.

2. BolnosiHeHue ynpakHEHHUs Ha CBOWCTBA JIEMEHTOB U UX
COCMHEHUH B 3aBUCUMOCTH OT PACIIONOKECHHS B IIEPUOINIECCKON
cUCTeMeE. 3all0JIHEHUE YHEPIETUUECKUX YPOBHENW aTOMOB
JJIEMEHTOB MAJIBIX IEPHOJOB.

2JIEMEHTOB 1—4 nepuo0B, NCIOJIB3Ys NOHSTHS S-, P-,
d-snexTpoHHBIE OPOUTANIN, IHEPTETUUECKUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XMUMHUYECKHUX 3JIEMEHTOB U MX COEAMHEHUH 10
nepuonam u rpynmnam Ilepuoguueckoit cucremsl /1.
H. Menneneena
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TemaTuueckue 0JI0KH,

OcHoOBHOE coiep:KaHue

(01118

OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4al01erocs

TeMBbI emM
4aco
B
1 2 3 4
Tema 1.2. Coneprxanue JeKIU
Crpoenne BemecrBa. | 1| CtpoeHue BemecTBa. XUMUYECKas CBsI3b. Bunbl (KkoBajeHTHAs PackpbIiBaTh CMBICT U3y4aeMbIX MOHATHH (BBLAETIATH

HEMOJISIPHAS U MOJIsIpHAasi, HOHHASI, METAJUTMYECKas) U UX XapaKTepHbIE TPU3HAKHN) U IPUMEHSTh 3TU
MeXaHHU3Mbl 00pa30BaHUs XUMUYECKOU CBS3U (OOMEHHBIH U MTOHATHUSA [IPU ONKMCAHUU COCTAaBA U CTPOCHUS
JIOHOPHOAKLIENITOPHBIH). BonopoaHast cBsi3b. BaneHTHOCTS. BEIIECTB, /ISl OOBbSICHEHUS OTCIHHBIX (PaKTOB H
DIIEKTPOOTpULIATEIBLHOCTh. CTENEeHb OKUCIeHHs. KaTHOHBI U siBjeHUu. OnpeaensiTh BUIbl XUMHUYECKON CBI3H
aHUOHBI. BelecTBa MOJIEKYIAPHOTO U HEMOJIEKYJIIIPHOTO 2 (KOBaJIGHTHOM, NOHHOM, METAJUINYECKOM,
CTpOEHUA. 3aKOH MOCTOSTHCTBA COCTAaBa BEIIECTBA. THUIIBI BOJIOPOJHON) B COSAMHEHUSX; TUIT KPUCTATUTMUECKON
KPUCTAJUTMUYECKUX PEUIETOK U CBOICTBa BewecTB. [loHsiTHE 0 PEIETKY KOHKPETHOro BelecTBa. OnpenensiTh
JUCIIEPCHBIX cucTeMax. MICTUHHBIE pacTBOPBI. BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX
KonudecTBeHHBIE XapaKTEPUCTHKH PACTBOPOB (MaccoBas A0S 3JIEMEHTOB B CO€JIMHEHUSIX PA3JIMYHOTO COCTaBA.
BellecTBa B pactBope). Kiaccudukanus HeopraHuueckKux [IpoBONUTH BBIUMCIEHUS C UCIIOJIB30BAHUEM MTOHATHUS
coennHeHnil. HomeHkaTypa HEeOpraHM4eCcKux BEIECTB. «MaccoBasi 107151 BELIECTBA B pacTBope». Bianers

JlaGoparopHas padora Ne 1. O3HakoMJIEHHE CO CBOMCTBAMHU 2 H3y4aeMbIMU XUMUYECKUMH NTOHATUAMU.

JUCIIEPCHBIX cucTeM. IIpurorosieHue pacTBOpoB 3aJaHHON

KOHIICHTPAIHN.

CamocrosiTenpHas padoTa 00yJaronuuxcs:

BBITIOJIHEHUE YITPAXKHEHUH Ha OMpEe/IEIICHUE TUIIa CBSI3H U

COCTaBJICHHSI 3JIEKTPOHHBIX U CTPYKTYPHBIX ()OPMYJIT BEIIECTB.

Tema 1.3. Coneprxanue IeKIUu
XuMHYeCKHe peaKnH. v v

1| Xumuueckas peakuus. Knaccudukainus XUMHUECKUX peaKIIni OOBSACHATH 3aBUCIMOCTh CKOPOCTH XUMHYECKOH
B HEOPTraHUYECKON U OPraHNYECKOM XUMHH. 3aKOH COXPAHEHUS peakuu OT pa3aTudHbIX (akTopoB. OnpenensiTh
MacChl BEIIECTB; 3aKOH COXPaHEHUs U IPEBPAILICHUS SHEPTUU XapakTep CMEIIEHUs] XUMUYECKOTO PAaBHOBECHS B
IIPU XUMHYECKUX peakiusax. CKOpOCTh peakliui, ee 3aBHCHUMOCTH OT BHEIIHETO BO3JIEHCTBUS (IPUHIIUI
3aBHCUMOCTH OT Pa3IHuHbIX (pakTopoB. OOpaTUMbIE PEaKIIHH. 2 | JIe lllarense).4CocTaBasTh ypaBHEHUS PEAKIUI

Xumuueckoe paBHoBecue. DakTOphl, BIUSIONIUME HA COCTOSHUE
xumMuueckoro pasHosecus. [Ipunnun Jle larense.

Pa3IMYHBIX TUIIOB; ITOJHBIE U COKPAILCHHBIE
ypaBHEHHsI peaKilfii HOHHOT0 0OMEeHa, YUYUTHIBAs
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TemaTuueckue 0JI0KH, OcHoOBHOE coiep:KaHue (01118 OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4al01erocs
TeMBbI eM
4aco
B
1 2 3 4
DnexTponauTrueckas auccoruanus. CuibHbIe U cadbie YCJIOBHS, IPU KOTOPBIX 3TH PEAKIUU UAYT 0 KOHIIA.
31eKTpoJnThl. Cpena BOJHBIX paCTBOPOB BEILIECTB: KUCIAs, Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIE METOBI
HeWTpanbHasi, menounas. Bogopoansiii mokazarens (pH) MO3HAHUS — MIPOBEICHNE, HAOIIIOICHNE U ONTUCAHKE
pactBopa. Peakiiuu noHHOr0 0OMEHA B OpraHMYeCcKON U XUMHUYECKOT0 IKCIIEPUMEHTA (IEMOHCTPAI[MOHHBIE U
HEOpraHnyeckou XuMuu. OKUCIUTEIHbHO-BOCCTAHOBUTEIbHbIE n1abopaTOPHBIE OMBITHI, MPAKTUYECKUE PAOOTHI): IO
peakuuu. [lonarue o0 35eKTposau3e paciiaBoB U pacTBOPOB ONPENEIEHUIO CPEAbl BOJHBIX PACTBOPOB BEILIECTB,
couieid. [IpuMeHeHue snexTposnsa. peaxiuii MFOHHOTO OOMEHa, BIUSHUIO Pa3IMYHbIX
JlaGoparopHnasi padora Ne 2. [IpoBeneHne peakiinii HOHHOTO 2 (bakTOpoB Ha CKOpOCTh peakiuii. CienoBarhb
obMmeHa. OmnpeneneHue cpeabl paCTBOPOB BEIIECTB C MTOMOIIBIO MpaBUjIaM MOJIb30BAHUSI XUMUYECKON OCYA0M U
YHUBEPCAIBHOTO UHIUKATOPA. nabopatopHbIM o0opynoBanueMm. [IpeacraBisiTh
JlaGopaTopHas padora Ne 3. Biusinue pa3nuuHbIX GakTOpOB Ha 2 | pe3yabTaThl XUMHUYECKOTO IKCIIEpUMEHTa B (popme
CKOpPOCTh XUMHYECKOW pEaKIuu 3alMCH YPAaBHEHHUI COOTBETCTBYIOIUX PEAKINN U
CamocrosiTenpHast paboTa 00y4JaroXxcs: JieNnaTh BBIBOJIBI HA MX OCHOBE. [IpoBOIUTH
penieHue 3a1a4 1o ONpeIeIeHUI0 CKOPOCTH XUMHYECKUX BBIYHMCIICHHS 110 YPABHEHUSAM XUMHUUYECKUX PEAKIIM,
peaKuuii, yCI0BUNA CMEMIEHUSI XUMUYECKOTO PABHOBECHS B TOM YKCJI€ TEPMOXUMHUYECKHE PACUETHI 2
Tema 1.4. ConeprxaHue JeKIu
MeTtaJibl 1| Metamnsl. [Tonoxxenue metaiuioB B [lepuoanyeckoii cucreme PackpbIiBaTh CMBICT H3y4aeMbIX MOHATHH (BBLAETIATH
XUMHUYECKHX 3JIeMeHTOB. OCOOEHHOCTH CTPOCHUS UX XapaKTepHbIC TPU3HAKHN) U IPUMEHSTh 3TU
3EKTPOHHBIX 000JI0UeK aTOMOB MeTa/lIoB. O01mue MTOHSATHUSA [IPU ONKMCAHUU COCTAaBA U CTPOECHUS
dusnueckue cBoiicTBa MeTaiuioB. [I[puMeHeHe METaIOB B 2 | BemIeCTB, Ui OOBICHEHUS OTJEIbHBIX (PAKTOB U

ObITY, IpUpoJie U TexHUKe. CIIaBbl METAILIOB.
DIEKTPOXUMHUECKUH psii HANpsDKeHUH MetaioB. Oomue
crocoOsbl oy4deHus MetamuioB. Kopposust MeTanios.
Croco0bl 3aLUTHI OT KOPPO3HH.

sBiieHui. OOBICHATH O0IHE 3aKOHOMEPHOCTH B
W3MEHEHHUHU CBOMCTB DJIEMEHTOB — METAJIJIOB U UX
COCIMHEHHH C YIETOM CTPOCHHS UX aTOMOB U
1oJj0xeHus B [lepuoanyeckon cucreMme XuMHYECKUX
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TemaTuueckue 0JI0KH, OcHoOBHOE coiep:KaHue (01118 OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4al01erocs
TeMBbI eM
yaco
B
1 2 3 4
2| O6mas xapakTepuCTHKa METAJUIOB TNIaBHbIX moarpynn (1A- anemeHToB J[. 1. Menaeneesa. XapakTepus3oBaTh
rpymma, [TA-rpynma) [Teproandeckoit CHCTEMbI XUMHUYECKHUX (omMCHIBaTH) OOIIME XUMUYECKHE CBOMCTBA
DIIEMEHTOB. ATIOMUHUN. AM(OTEpHBIE CBOMCTBA OKCHIA U 2 METAJUIOB, UX BAXKHENUIINX COEAUHEHHI,
ruapokcuaa amroMuHus. OOmias XxapakTeprucTUKa METaJJIOB MOATBEP:K1asi ATO ONMKMCAHNE TPUMEPaAMH YpaBHEHHM
no6ounbix oarpynn (b-rpynm) [lepuoaudeckoii cucTemMsl COOTBETCTBYIOLIMX XUMHUYECKUX PEAKLIUI;
XUMHYECKHX 3JIEMEHTOB: ME[lb, IIMHK, XPOM, JKeJe30. MPUMEHEHNE METAJIJIOB B Pa3IMYHbIX 00JIacTsIX, a
Baxkueiimme coennHeHUsT METAIIIOB (OKCUIBI, TUIAPOKCHUIBI, TaKXe MCMOJIb30BaHUE UX JUISI CO3AaHUS
COJIN). COBPEMEHHBIX MaTepUAIOB U TEXHOJIOTUH.
JlabopaTopHas padora Ne 4. PenieHre sKCiepUMEHTAIbHBIX 2 OnuceiBaTh CIOCOOBI 3aITUTHI METAIIJIOB OT
3aza4 1o reme «MeTauiby. KOppO3uH. PacKkpbIBaTh CYyIIIHOCTh OKUCIUTEIBHO-
JlabopaTopHas padora Ne 5. KauecTBeHHbIE peakiiuu Ha 2 BOCCTaHOBUTEJIBHBIX PEAKLUN ITIOCPEICTBOM

KaTHOHBbI METAJIJIOB.

CamocrosrenbHas paboTa 00y4aronuXcs:

1. Pemienue 3a1a4 Ha onpeiesieHUE KOHIIEHTPAlUU PacTBOPOB.
2. BolnosiHeHue ynpa)kHEHUI Ha COCTaBJIIEHUE YPAaBHEHUN
ANEKTPOJIUTUUYECKON JUCCOIMAIINH, PEaKIIUii HOHHOTO 0OMEHa,
TUAPOJIN3a COJIEH

COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PeaKIuil.
[IpoBoauTh peakunu, NOATBEPKAAOIINE
XapaKTepHbIE CBOMCTBA N3y4aeMbIX BEILECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI METAJIIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpax.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — IPOBEICHNE, HA0JI0IEHNE U ONTUCaHKe
XMMHUYECKOI0 IKCIIEPUMEHTA (IEMOHCTPALIUOHHBIE U
J1a00paTOPHBIE OTBITHI, MPAKTUIECKUE PAOOTHI).
IIpencTaBisaTh pe3ynbTaThl XUMUYECKOTO
SKCIIEpUMEHTa B (hOpMe 3arucy ypaBHEHUI
COOTBETCTBYIOIIUX PEAKLUH U I€TIaTh BBIBOABI HA UX
ocHoBe. Cie1oBaTh MpaBUjIaM MoJIb30BaHU
XUMHUYECKOH MOCYI0i 1 1a00paTOPHBIM
o0opynoBanueM. [IpoBoINUTH BEIYKCICHHUS 110
YpaBHEHHSIM XMMHUYECKUX PEaKLUH.

Tema 1.5. HemeTasi1bl.

Coneprxanue JIEKIHU
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TemaTuueckue 0JI0KH, OcHoOBHOE coiep:KaHue (01118 OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4al01erocs
TeMBbI emM
4aco
B
1 2 3 4
1| Hemerannsl. Ilonoxxenue Hemeramios B Ilepuoanueckoit PackppiBaTh CMBICI U3y4aeMbIX TOHATHH (BBLAEIATH
cuctemMe xuMuueckux snemeHtoB /.M. Menaeneesa u 2 WX XapaKTepHbIE TPU3HAKHN) U IPUMEHSTH 3TH
0COOEHHOCTH CTPOEHHs aTOMOB. PU3NYECKHE CBONCTBA MOHSTHUSA MPU OMKHCAHUU COCTAaBa U CTPOCHUS
HEMETAJJIOB. AJIOTPONHS HEMETAJUIOB (Ha puMepe BELIECTB, /ISl OObSICHEHUS OT/EIbHBIX (PAKTOB U
KHCTIOpoJia, cephl, (hocdopa u yriepoaa). sBiieHUH. OOBSACHATH OOIIHE 3aKOHOMEPHOCTH B
2| X¥MHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAJLIOB (TaJIOTCHOB, 2 Hgl.\erHeHHH CBOWICTB HCMCTAILIOB 1 HX COCIMHCHUH €
y4ETOM CTPOCHHS X aTOMOB U TOJIO)KEHUS B
cepsl, a30Ta, ¢pocdopa, yriaepoaa u KpeMuusi). OKCHabI .
[lepuonnueckoil cucreMe XUMHYECKUX 3JIEMEHTOB /1.
HemeTaiioB. Kucnoponacoaepxauue Kkuciaotel. Bogopoaneie
COCMHEHHS HEMETAITIIOB. H. Menneneena. XapaKTftmeBaTb (ommuChIBATD)
o01Ire XUMHUYECKHE CBONCTBA HEMETAJIOB, UX
JlabopaTopHasi pabora Ne 6. KauecTBeHHbIE peakliii HA aHUOHBI | 2 | BAKHEHIIMX COEIUHEHUM, TOATBEPKAask ATO
1 KaTHOH aMMOHUS. ONMCaHUe NPUMEPAMH YPaBHEHUH COOTBETCTBYIOIINX
JlabopaTopHasi pabora Ne 7. PemeHne s3xcriepuMeHTaIbHBIX XUMUYECKHUX PeakUUi. XapakTepu30BaTh BIUSHUE
3ama4 no teme «Hemeramisy. 2 HEMETAJUIOB U UX COETMHEHMI Ha KUBbBIE
CaMocTosiTenpHast paboTa 00y4JaronuXcsi: BHITOIHEHUE OpraHU3Mbl; OMUCHIBATh PUMEHEHUE B PA3IMYHBIX
yrIpaxxHeHU Ha moadop kodduueHToB B ypaBHeHusx OBP 00J1acTIX MPaKTHUECKOH 1eATeIbHOCTH YeJIOBEKa.
METOOM 3JIEKTPOHHOTO OasiaHca.
Paznean 2. XUMMUA U ' KU3Hb 2
Tema 1.1. Xumust CopneprxkaHue JEeKIU
U )KU3Hb. 1| Ponb xumuu B 00€CTIEYeHUN SKOJIOTHUECKON, SJHEPreTUYECKON PackpsIBaTh posib XUMHUH B pELICHUU
U TIUIEBOM 0€30M1acCHOCTH, Pa3BUTHH MeIuIUHEL. [loHaTHE O SHEPTreTUYECKUX, CHIPhEBBIX U DKOJIOTUYECKUX
Hay4YHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUA. po0JieM 4eI0BeYeCTBa, OMMCHIBATH OCHOBHBIC
[TpencraBnenust 06 0OIIMX HAYUYHBIX MPUHIIUIIAX HaIlpaBJICHUs Pa3BUTHUS XUMHYECKOU HAYKH U
MIPOMBILUIEHHOTO MOJYy4YEHUs BAXKHEHIINX BEIIeCTB (Ha texHonoruu. [IpumeHsTh mpaBuia 6€30MacHOro
puMepax Mpou3BOJCTBa AaMMHUAKa, CEPHON KHUCIIOTHI, 2 oOpallieHusi C BelleCTBaMU, UCIOIb3YEMbIMU B

MeTaHoja). YenoBek B MUpE BEILIECTB, MaTEPUAITIOB U
XUMHUYECKHUX PEAKLMN: XUMUS U 30POBbE YEIIOBEKA; ITPaBUIIA
VICII0JIb30BaHUs JIEKApCTBEHHBIX NIPENapaToB; IpaBuiIa

MMOBCEIHEBHOM KU3HHU, [TPABUJIA TOBEACHUS B LEIAX
cOepeXeHUst 3J0POBbS U OKPYIKAIOIIECH MPUPOTHON
CpeJibl; TOHUMAaTh Bpe (0NaCHOCTh) BO3ACHCTBUS Ha
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TemaTuueckue 0JI0KH, OcHoOBHOE coiep:KaHue (01118 OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4al01erocs
TeMBbI emM
yaco
B
1 2 3 4
0€30I1aCHOT0 MCIIOJIb30BaHMS MTPENapaToB OBITOBOM XUMHUH B JKUBBIE OPTaHU3MBbI OIIPE/IETIEHHBIX BELLIECTB CMBICI
MOBCETHEBHOM KU3HU. BpITOBas XuMHYeCcKasi T[paMOTHOCTb nokazates [1JIK, mosicHsATs Ha mprMepax crocoObl
JlaGoparopHas pabdora Ne 8. II3yueHne XUMHUUYECKUX 2 YMCHBLICHHA U TIPENOTBPAIICHUA NX BPEIHOTO
IPOILIECCOB M MX BJIMSHUS Ha COCTOSIHUE OKPYIKAIOIEN CPEIbL. BO3JEHCTBUSA. AHATM3UPOBATH U KPUTHYECKH
CamocrosrenbHas paboTa 00y4aroIuXcs: OLEHUBATE HH(OPMALIHIO, CBA3AHHYIO C
1. TIoArOTOBKA MPE3EHTAINI U OTIOPHBIX CXEM. XUMIICCKUMH MPOLECCAMI 1 MX BIIMSHUCM Ha
2 PaBoTa ¢ KOHCIEKTOM. COCTOsIHME OKpY»Karouiei cpensl. Mcnons3oBars
MOJIy4YE€HHbIE 3HAHUS U MIPEJICTaBICHUS O chepax
JESTEIbHOCTH, CBA3aHHBIX C HAYKOW U
COBPEMEHHBIMU TEXHOJIOTHSIMH, KaK OCHOBY IS
OpHEHTAIH B BEIOOpE cBOEH Oymymieit
npodeCCHOHABHON JIeATeIbHOCTH. [[puHMaTh
ydacTue B 00CYKIEeHUH MPoOIeM XUMUIECKON 1
HKOJIOTMUYECKOM HampaBJIeHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO 0 MPOOJIeMe U IpeJIaraTh
BO3MOJXKHBIE MTYTH €€ pelIeHUs
Paznea 2. OPTAHUYECKASA XUMUSA 46
Tema 2.1. CopneprxkaHue JEeKIU PackpbIBaTh CMBICT U3y4aeMbIX MTOHATHH,
Ipenmer 1| ITIpeamet oprannyeckoi XxuMuu. OCHOBHBIE MOHATHUSA YCTaHABJIMBATh UX B3aUMOCB:3b. [ [puMeHsITH
OPraHMYecKOM XMMHH. opraHuueckoil XuMnuu. OCHOBHBIE MOJ0XKEHUS TEOPUU MOJIOKEHUSI TEOPUU CTPOCHHSI OPraHUYECKIX
Teopust crpoenus XUMHUYECKOTO CTPOCHUS OPraHUYECKUX COCITMHEHUN 2 | BemectB A. M. ByTtiepoBa it 00bsICHEHUS
OpPraHM4YecKux A.M. byrnepona. Knaccuduxarus opraHn4eckiux BeUIeCTB. 3aBHCHMOCTH CBOWCTB BELIECTB OT UX COCTaBa U
coenuHeHuit A.M. Homenknarypa opraHM4ecKuX COSTUHEHHH (CHCTEeMAaTHYECKas) cTpoeHus. Mcronb30BaTh XUMUYECKYIO CUMBOJIUKY
Byrtaeposa. U TpUBHAJIbHbIC HA3BAHUS BKHEHIINX MpeCTaBUTENEH JUISL COCTaBIIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
KJIACCOB OPraHUYECKHX BEUIECTB. (bopmyn oprannyeckux BemecTB. OnpeaensTh BUIbI
JlaGopaTopnas pabora Ne 1. MoaenupoBaHue MOJIEKY 2 | XMMMYECKOH CBSA3H B OPIaHUYECKUX COCTUHCHHUSAX.

OPraHN4YCCKUX BCIICCTB.

PackpsIBaTh posib OPraHM4ECKON XUMHUU B IIPUPOJE,
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TemaTuueckue 0JI0KH,

OcHoOBHOE coiep:KaHue

(01118

OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4al01erocs

TeMBbI eM
4aco
B
1 2 3 4

CamocrosiTenpHast paboTa 00y4JaronXcs: XapaKTEepU30BaTh €€ 3HAUCHUE B KU3HU YEJIOBEKa,

1. PaGota ¢ y4eOHUKOM. WJUTFOCTPUPOBATH CBSI3b C APYTMMHU HAyKaMHU.

2. BrimonnHeHue 3a71a4 Ha COCTaBJICHUE CTPYKTYPHBIX PopMyr U Habmo1aTe 1 ONUCHIBATH IEMOHCTPAIIIOHHBIC

Ha3BaHUU N30MEPOB U TOMOJIOTOB. OTIBITHI; TPOBOAUTH U OMHCHIBATH JIAOOpATOPHBIE

paloTHI.
Tema 2.2. ConepxaHue JCKIHU
Yraesoaopoabl 1| AskaHbI: CTpOEHHE, TOMOJIOTUUECKUH psii. MeTaH u 3TaH — 2 | PackppIBaTh CMBICI U3y4aE€MbIX TOHATHH (BBISBIIATH

IIPOCTEUIINE MPEACTABUTENH AJIKAHOB: COCTAB, XUMHUUYECKOE UX XapaKTepHble MPU3HAKN), YCTAaHABIUBATH UX
cTpoeHue, (pU3nIecKne U XHMUUYECKHE CBOMCTBA (PEeaKIuu B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE
3aMeUIeHUs U TOPEHUS ), HaX0XACHHUE B IPUPOJIE, TOTYUCHHE U MOHATHUSA IPU ONMCAHUU COCTaBA, CTPOCHUS U
NIPUMEHEHHUE. MPEBPALLIECHUN OPTraHUYECKUX COCUHEHUM.

2| AJNIKeHbI: CTPOCHHUE, TOMOJIOTHYECKUH Psii. DTHIICH — Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY JUTSI
MIPOCTEUIINN TPEACTABUTEND AIIKEHOB: COCTAB, XUMHYECKOE 2 COCTABJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
CTpoeHue, (pU3nIecKne U XHMUUYECKHE CBOMCTBA (PEeaKIuu (dbopMyI1 OpraHMYECcKUX BEIIECTB. Y CTAHABINBAThH
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUH ). AJIKaUEHBI: [IPUHAJUICKHOCTD BELIECTB K OIPEACIICHHOMY KJIacCy
Oyraauen-1,3 u metunOyraauen-1,3, XuMmudeckoe CTpOSHHE, YIJIEBOJOPOJIOB MO COCTABY M CTPOCHUIO, HA3bIBATH
peakiys NoJIMMepU3aliu, IPUMEHEHHE. UX 10 CUCTEMATHYE€CKOM HOMEHKIAType; TPUBOAUTD

3| AJIKMHBI: CTPOCHHE, TOMOJIOTUUECKHH psijl. ALETUIIEH — 2 TPHUBUAIILHBIC HA3BAHMA OTAENBHBIX IIPECTaBUTENEN
MPOCTEUIINNA MPEACTABUTEND AJIKUHOB: COCTaB, XUMHYECKOE YrIeBoAOpoa0B. ONpeessars BUIbI XUMUIECKOM
CTpoeHue, (pU3nIecKne U XHMUUYECKHE CBOMCTBA (PEeaKIuu CBSA3U B MOJIEKYJIaX yIJI€BOAOPO/IOB;
TUPUPOBAHUS, TAJIOTEHUPOBAHUS, TUPATALIUU TOPEHNU), XapakTepU30BaTh 3aBUCHMOCTh PEAKIIMOHHOM
HaXO0XJICHUEC B IPUPOJC, IIOJYUCHUC U MPUMCHCHHUC. CIIOCOOHOCTH YIIIEBOAOPOIOB OT KPATHOCTH

4| ApeHbl: OCH30J U TOTYOJI, COCTaB, XUMHUYECKOE CTPOCHHUE 2 KOBAJICHTHOU CBSI3U. XapaKTepU30BaTh COCTAB,

MOJIEKYJ, (PU3MUECKUe U XUMUYECKUE CBOUCTBA (PeaKkuu
raJIOTeHUPOBAHUS M HUTPOBAHMUS), TOJIy4€HHE U TIPUMEHEHUE.
Bnusiaue 6eH301a Ha OpraHu3M 4enoBeka. [ 'eneTnueckas cBs3b
YIJII€BOIOPOJOB.

CTpOEHUE, TPUMEHEHHE, PU3NIECKUE U XUMUUYECKHE
CBOMCTBA, BOKHEUIINE CLIOCOOBI OTYYECHHUS
THUNWYHBIX IPEACTABUTEIICH Pa3IMYHBIX KJIACCOB
YIJIEBOAOPOAOB (METaHa, 3TaHa, STUJICHA, alleTUIICHA,
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TemaTuueckue 0JI0KH, OcHoOBHOE coiep:KaHue (01118 OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4al01erocs
TeMBbI eM
yaco
B
1 2 3 4

JlabopaTopHas padora Ne 2. KauecTBeHHOE orpezeseHne 2 OyraaueHa -1,3, 6er3ona, Tonyosna). BeiaBisaTh
yraepoja ¥ BOAOPOJa B OPTaHUYECKUX BEIIECTBAX. TEeHETUYECKYIO CBSI3b MEXAY YIJIEBOJOPOIaMU 1
JlabopaTopnasi pabora Ne 3. [lonyuyenue stunena. Mzydenue ero 2 | mIOATBEpKAATH €€ HAIMYUE YPABHECHUAMU
CBOWCTB. COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN C
JlabopaTopHas padora Ne 4. O3HaKOMJIEHUE C KOJUIEKIUEH 2 UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYII.

00pa31oB MmIacTMacc, KayaykoB U pe3uHbl. Bynkanuzarus

PE3UHBI.

CamocrosrenbHas paboTa 00y4aronuXCs:

1. BeimosiHeHrEe ynpaXXHEHU Ha COCTABJICHUE YPABHEHHI

peaKuuii, MOATBEPKIAIOIIUX XUMUYECKUE CBOMCTBA
YTJIEBOJIOPOJOB.

2. Pemenue 3a1a4 Ha BBIBOJ ()OPMYJT BELIECTB MO MPOAYKTAM
cropanusi. Pemenue 3a1a4 no XuMAYECKUM YPaBHEHHUSIM.

3. [loaroroBka JOKJIAI0B, pedepaToB, MPE3CHTAIUH.

XapaxkTepu30BaTh HCTOUYHUKH YTJIEBOJOPOIHOTO
CBIpbs (HE(Th, IPUPOAHBIH ra3, yroib), CHocoObl UX
nepepabOTKH U MPAKTUIECKOE IPIMEHEHNE
MOJTy4aeMbIX IpOaAyKTOB. Mcronb30BaTh
€CTECTBEHHO-HAyYHbIE METO/IbI TIO3ZHAHUS —
IIpOBE/ICHUE, HAOIIOCHNE U OMTMCAHUE XUMHUYECKOTO
JKcTiepuMeHTa (J1abopaTopHble OmnbITh). Clie10BaTh
npaBuiIaM 6e30macHoi paboTsl B 1TaOOPaTOPUH MIPH
UCTIOJIb30BAHUH XUMHUYECKON TTOCYIBI U
000pyZ0BaHus, a TaKKe MpaBUiIaM 0OpalIeHHs C
BEIIIECTBAMH B COOTBETCTBUY C HHCTPYKIUAMH
BBINOJIHEHUS JTAOOPATOPHBIX OINBITOB U
NPAaKTHYECKUX paldoT 10 MOTYyIESHUIO U U3yUECHUIO
OpraHuyYecKux BeuiecTs. [IpeacTaBuarh pe3ynbTaThl
JKCTIEpUMEHTa B (hopMme 3amicu ypaBHEHHH
COOTBETCTBYIOLINX PEAKLUI U JIeNIaTh BHIBOJIBI HA X
ocHoBe. [TpoBOANTE BHIUMCIICHHS TS OTIPEICIICHUS
MOJIEKYJISIPHOM (POPMYITBI OPraHNYECKOTO BEIECTBA,
10 YPaBHEHHIO XUMHUYECKON PEaKIIny.
CamoCTOATeNbHO MJIAHUPOBATh U OCYILECTBIISATH
CBOIO ITO3HABATEIIFHYIO IEATEILHOCTD; IPUHUMATh
aKTUBHOE Y4acTHE B IPYNIIOBOH y4eOHOM
IEATebHOCTH
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TemaTuueckue 0JI0KH, OcHoOBHOE coiep:KaHue (01118 OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4al01erocs
TeMBbI eM
4aco
B
1 2 3 4
Tema 2.3. ConeprxaHue JTeKIU
Kuciaopoancoaep:xkamme | 1| [IpenesbHble 0HOATOMHBIE CIMPTHI: METAHOJI U ATAHOII, PackpbIBaTh CMBICI H3y4aeMbIX MOHATHUH (BBISBISATH
OpraHuvecKue XUMHUYECKOEe CTpOCHHE, (PU3MUECKHE U XUMUYECKUE CBOKCTBA MX XapaKTepHbIE MPU3HAKH), YCTAaHABINBATH UX
COeIUHEHUH. (peakuuu ¢ akTUBHBIMH METaJlllaMH, rajJoreHOBOJ0POIaMH, B3aUMOCBS3b, UCII0JIB30BaTh COOTBETCTBYIOIINE

ropeHue), npumeHenue. Bogopoanas cBsazb. Gusnonornueckoe MOHSATHUSA MPU OMHCAHUU COCTaBa, CTPOCHUS U
JIEMCTBHE METAHOJA U 3TAHOJA HAa OPTaHU3M YEJIOBEKa. MIPEBPALICHUI OPraHUYECKUX COCIUHEHUM.
MHOroaroMHbl€ COUPTHI: STUICHTIIUKOIb U TJIMLEPHUH, Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY TSI
XUMHYECKOe CTpOeHHE, (PU3NUeCcKre U XUMUYECKUE CBOUCTBA 2 COCTABJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(B3aMMOZIEHiCTBUE CO LIEIIOUYHBIMU METaJIaMH, KadeCTBEHHAsI (pa3BEpHYTOH, COKpaIIEHHOI) hopMyIT
peakius Ha MHOTOaTOMHbIE CIIUPTHI). DU3nosornyeckoe OpPraHUYECKUX BEIECTB. Y CTAHABINBATH
JeHCTBHE HAa Opranu3M yenoBeka. [I[puMeHenue rouuepuHa u MPUHAJICKHOCTh BELIECTB K ONPEAEIEHHOMY KJIacCy
stuneHrnukois. Genon. CtpoeHue MoJeKybl, pusndeckue u 10 COCTaBY U CTPOCHMIO, HA3bIBATh UX IO
XUMHUYECKHE CBOMCTBA eHoNa. TOKCUIHOCTH eHOoTa, ero CHUCTEMATUYECKON HOMEHKJIATYpe; MPUBOIUTH
duznonornueckoe 1eHCTBUE Ha OPraHu3M YeJIOBEeKa. TPUBHAIIbHBIE HA3BaHUS OTEIBHBIX NPEACTAaBUTEIECH
[Tpumenenue peHona KHUCJIOPOJCOACPKALIUX COSAUHEHUMN.

2| Aabaeruabl: GopMalbIeTu/l U alleTaabAeTua, XUMHUUECKOe 2 XapakTepu3oBaTh COCTaB, CTPOCHUE, IPUMEHEHUE,
CTpoeHue, (pU3nIecKne U XUMUUYECKHE CBOMCTBA (PeaKIuu (du3nUecKre U XUMUYECKUE CBOKCTBA, BAKHEUIITHE
OKHCJICHHS U BOCCTAHOBJICHHMSI, KAUECTBEHHBIE PEAKIUH ), CHOCOOBI MOJTYYEHHS] TUITUYHBIX MPEACTaBUTENEH
MOJIy4YeHUE U IPUMEHEHHUE. Pa3IMYHBIX KJIACCOB KUCIOPOACOAECPKALINX

3| OaHOOCHOBHBIE NPeAebHbIe KAPOOHOBbIE KUCIOTHI: 2 COEIMHEHNH (METAHOJIa, STaHOIa, TIMIEPUHA,
YKCYCHAsl KHCIIOTa, XUMHUYECKOE CTPOCHHE, (PU3HUECKUE U (enona, popmanpaernia, aneTanbAeruia, ykCycHon
XUMHYECKHE CBOICTBA (0011I1e CBOMCTBA KUCIOT, PEaKIIs KHMCJIOTBI, TIIFOKO3bI, CaXapo3bl, Kpaxmaia,
stepuduKamm), noydyeHue u npumeHenue. CreapuHoBas u LEJUTIOJI03BI); BBISBIIATH T€HETUYECKYIO CBSI3b MEXKY
OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX HUMH ¥ ITOJTBEPIKAATEH €€ HATMYME YPABHCHUSIMHU
KHUCJIOT. COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIU C

4| MbL1a KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE 2 WCTIOJb30BAHUEM CTPYKTYPHBIX (hopmyin. OnuchIBaTh
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TemaTuueckue 0JI0KH, OcHoOBHOE coiep:KaHue (01118 OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4al01erocs
TeMbI eM
4aco
B
1 2 3 4
neiicteue. CJi0skHBIe 3(PUPBI KaK TPOU3BOTHBIC KAPOOHOBBIX COCTaB, XUMHUYECKOE CTPOCHUE U MPUMEHEHHUE
KHUCJIOT. [ 'maponu3 cinoxxHbIX 23GupoB. ZAKHUpbI Kak KUPOB, XapaKTepHU30BaATh UX 3HAYCHHE JJIA
MIPOU3BOIHBIC TIIUIIEPHHA U BBICITUX KapOOHOBBIX KHCIIOT. KU3HEESITeIbHOCTU opraHu3MoB. Oco3HaBaTh
I'maposnus sKupoB OMACHOCTb BO3/ICHCTBUSA HA )KUBBIE OPTraHU3MBbI
5| ¥YraeBoabl: coCTaB, Kiaccuukaius yrieBogaoB (MOHO-, TU- U 2 OMpEeICTICHHBIX OPraHUYECKUX BELIECTB, MOSICHATh Ha
noyimcaxapusl). [ moko3a — MpoCTeHIIMI MOHOCAXapH/I; MpUMepax CrocoObl YMEHBIICHUS U IPEIOTBPAILICHUS
OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, PU3HMUECKHE U XUMUYECKUE UX BPEAHOTO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA.
CBOMCTBA TTFOKO3BI (B3aMMOJICUCTBUE C TUIPOKCUIOM MEIN Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIbI
(IT), oxucnenre aMMuagHbIM pacTBOpoM okcuaa cepedpa(l), MO3HAHUS — MIPOBEICHNE, HAOIIOICHNE U OMTUCaHHE
BOCCTaHOBJICHHE, OPOKEHHE TITIOKO3bI), HAXOXKIECHUE B XUMHUYECKOT0 IKCIIEPUMEHTA (J1aOOpaTOpHbBIE OIBITHI
pHUpOJIe, TPUMEHEHHUE TIFOKO3bI, OMOJIOTHYECKas POJIb B U ipakTrueckue padotsl). ClieoBaTh MpaBuIaM
JKU3HENIESITEIbHOCTH OpraHu3Ma uesioBeka. DOTOCUHTES. 0e30macHOi paboTHI B Ta0OpaTOPUH MPU
®pyKTO3a KaKk u30Mep rioko3bl. Caxapo3a — NpeICTaBUTENb HCIIO0JIb30BAaHUHM XUMUYECKON MOCY/IbI U
JIUCAXapUJIOB, TUJIPOJIN3 Caxapo3bl, HAX0XKJACHUE B PUPOJIE U o0opyI0oBaHUs, a TAaK)KE TTpaBUIaM oOpaIieHus ¢
npuMeHeHue. Kpaxman u nemirosiao3a Kak IpUupoaHbIe BEILIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU
MOJIMMEPHI: CTPOCHUE KpaxMaJja M IeJUTI0NI03bl, GU3HIEeCKUE U BBITIOJTHCHUS JTAOOPATOPHBIX OMBITOB U
XUMHUYECKHE CBOMCTBA KpaxMaa (TUIPOIN3, Ka9YeCTBEHHAs MPAKTUYECKUX PAOOT MO MOTYICHHUIO U U3YICHHIO
peaKIus C HOJIOM). OpraHn4eckux BeniecTs. [IpencTaBisaTh pe3yabTaThl
JlabopaTopnas padora Ne S. ['openue cnupTos. 2 JKCIIEPUMEHTa B (DOpMeE 3alucH ypaBHEHUH
B3aunmopeiicTBue rimneprna ¢ ruapokcuaom meau (1), COOTBETCTBYIOIIUX PEAKIM U Je1aTh BHIBOJIBI HA UX
JlaGoparopHasi padora Ne 6. KauecTBeHHbIE peakIu 2 ocHOBE. [IpoBOIUTE BBIUUCIEHHS IS ONIPENETICHUS
aJIbJIETUJIOB (OKHCIICHIE aMMHUAYHBIM PACTBOPOM OKCHJIa cepedpa MOJIEKYJISIPHON (hOPMYJIbI OPraHUYECKOTO BEIIECTBA,
u ruapokcuom meau (11)). 10 YPAaBHEHUIO XUMUYECKON PEAKIUU.
JlabopaTopHas padora Ne 7. CBoiicTBa pacTBopa yKCYCHOM 2 CamMoCTOSTENBHO MIIAHUPOBATh U OCYIIECCTBIISTH
KHCJIOTHI, OOIIHME CO CBONCTBAMH MHUHEPAITbHBIX KUCIIOT. CBOIO ITIO3HABATC/IIbHYIO ACATCIIbHOCTh, IPUHUMATh
JlabopaTopnas pa6ora Ne 8. Co3ganne KoJuteKIuu d(QUPHBIX 2 aKTHBHOC Y4aCTHE B IPYIIIOBOI y4eOHOM

Macell.

ACATCIIbHOCTH
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TemaTuueckue 0JI0KH,
TeMbl

OcHoOBHOE coiep:KaHue

(01118
eM
qaco

OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4al01erocs

2

JlabopaTopHas padora Ne 9. BzaumojeiicTBre rioKo3bl U
caxaposbl ¢ runpokcuaom meau (II). KauecrBennas peakius Ha
Kpaxmal.

CamocrosiTenpHas paboTa 00yJaronuxcs:

1. CocraBneHue ypaBHEHUN PEAKIMM, TOATBEPKIAIOIINX
XUMHYECKHE CBOMCTBA KApOOHOBBIX KHCIIOT.

2. Pemenue 3a/1a4 Ha BBIXOJ TPOAYKTA OT TEOPETHUECKU
BO3MOHOT0. CocTaBlieHHEe CTPYKTYPHBIX (hOPMYJI H30MEPOB
HENpeAeTIbHBIX YIIIEBOI0POI0B

3. PaboTa ¢ KOHCTIEKTOM.

Tema 2.4.
A3oTcoaepxammue
OpraHuvecKue
COeIMHEHHUS.

Coneprxanue IeKIUU

1| AMMHBI: METHJIaMUH — NIPOCTEHIINN NTPEACTABUTENb AMUHOB!
COCTaB, XMMHUYECKOE CTPOCHHE, (PU3NUECKUE U XUMUYECKUE
CBOMCTBA (peaKlUU ¢ KUCIIOTaMHU U TOPEHUs), HAXO0XKJACHHUE B
npupoJe. AMMHOKHUCJIOTHI Kak aM(OTepHbIe OPraHNYecKue
coeqnHeHus. Ousnyeckre 1 XUMUYECKHAE CBOKCTBA
aMUHOKHCIIOT (Ha IpUMepe MHMIKHA). bruonoruyeckoe
3Ha4Y€HHE aMMHOKHUCIOT. CuHTe3 nentuaoB. beakn kak
NpUPOaHbIe MoJuMepsl. [lepBuyHas, BTOpUYHAs U TPETUIHAS
CTPYKTypa 0enKkoB. XMMUYECKHE CBOMCTBA OCIIKOB: THAPOIIHU3,
JeHaTypalus, KaueCTBEHHBIC PEAKIINH Ha OCIIKH.

PackpbiBaTh CMBICT N3y4aeMbIX MOHATUHN (BBISBISATH
UX XapaKTepHble MPU3HAKN), YCTAaHABIUBATH UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE
MIOHSATHSI TIPU ONMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILICHUN OPTaHUYECKUX COCTUHEHUM.
Hcnonb30BaTh XMMUUECKYHO0 CUMBOJIUKY IS
COCTaBJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOI) hopMyIT
opraHuyeckux BemiecTB. Onpenensarsb
IIPUHAIIEKHOCTD BEILIECTB K ONPEEIIEHHOMY KJIaccy
10 COCTaBY U CTPOCHHIO, Ha3bIBATh UX I10
CUCTEMATUYECKOW HOMEHKJIAType; IPUBOINUTH
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TemaTuueckue 0JI0KH, OcHoOBHOE coiep:KaHue (01118 OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4al01erocs
TeMBbI eM
4aco
B
1 2 3 4

JlaGopaTopuas padora Ne 10. I13y4yeHue cBONHCTB O€IKOB: 2 | TpUBHAJIbHBIE HAa3BaHUs OTAEIBHBIX IIPEICTaBUTENEH.

JeHaTypalus OeJIKOB IIPU HArpeBaHUH U [[BETHBIE PEAKIIIU XapakTepu3oBaTh COCTaB, CTPOCHUE, IPUMEHEHUE,

OEJIKOB. ¢du3nyeckre 1 XUMHUYECKUE CBOICTBA, BayKHEHIIINE
CHOCOOBI MOJTYYEHHS] TUITUYHBIX MPEACTaBUTENEH
a30TCOJEpKAIIUX COSTUHECHHI (METHIIAMUHA,
rMnuHa, 0e1KoB). ONMUCKIBaTh COCTAB, CTPYKTYDY,
OCHOBHBIE CBOICTBA O€TKOB; OSICHATh Ha TIpUMEpax
3HaueHue OEIKOB JIJIsl OpraHru3Ma YeJIoBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAOI0IaTh U OITUCHIBATH
JEMOHCTPALIMOHHBIN SKCIIEpUMEHT. CaMOCTOSATEIBHO
IJIJAHUPOBATh U OCYILIECTBIISITH CBOKO
MO3HABATENIbHYIO I€ATEIbHOCTD; IPUHUMATD
AKTHUBHOE YJacTHE B TPYIIIOBOM y4eOHOM
NESTEIHLHOCTH.

CamocrosiTenpHas padoTa 00yJaronuuxcs:

1. U3yueHue coctaBa, CTPOCHUS U CBOMCTB a30TCOJIEpP KAIIUX

OpraHNYeCKUX COCTUHEHUHN

2. [loaroroBka M0K1a10B, pedepaTroB, MPe3eHTALUN.

Tema 2.5. Conepxanue JICKIHU
BricokoMoJieKyIsIpHbIE
COeIMHEHHUsI
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TemaTuueckue 0JI0KH, OcHoOBHOE coiep:KaHue (01118 OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4al01erocs
TeMBbI eM
yaco
B
1 2 3 4
OcHOBHbBIE TOHATHSI XUMHHU BbICOKOMOJIEKYJISIPHBIX 2 | Bnagerp u3ydyaeMbIMU XUMUYECKUMHU TOHATUSIMHU:
coeJUHEeHMIi: MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO, PacKpbIBaTh CMBICT U3y4aeMbIX OHITUN U
CTEINEeHb MOJIMMEPU3AIIUHU, CPETHSSI MOJIEKYJIsIpHAs Macca. MPUMEHATH 3TU MOHATHUS IPU ONMKUCAHUU COCTaBa U
OcCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX CTPOEHHS BBICOKOMOJIEKYISIPHBIX OPTaHUYECKUX
COCIMHEHUH — MOJMMEpPU3aIUs U TOJIUKOHICHCALIHS. BEIIECTB, /ISl OOBbSICHEHUS OT/ICIBHBIX (PaKTOB U
IInacTtmaccenl (MOTUATHIICH, TOJIUIPOIHIIEH, sBiieHUH. Vcronp30BaTh XUMUYECKYIO CUMBOJIMKY
MOJIMBUHUWIXJIOpUL, TosucTupoit). HarypaabHblid n JUTSL COCTABIICHUS CTPYKTYPHBIX (DOPMYII BEIIECTB U
CHHTeTHYECKHEe KayuyKH (OyTaaueHOBBIN, XJIOPOTIPEHOBBIN U YpaBHEHUU peaKkuid MOJIUMEpPU3ALUHA 1
U30MPEHOBHIN). Bo1oKHA: HaTypanbHBIE (XJIOMOK, IEPCTh, nonukoHAeHcauu. ONUckIBaTh COCTaB, CTPOCHHUE,
MmENK), UICKYCCTBEHHBIE (aII€TaTHOE BOJIOKHO BHUCKO34), OCHOBHBIEC CBOMCTBA Kay4yKOB, HauboJee
CUHTETHYECKUE (KAaIPOH U JIABCaH). pacnpocTpaHEHHBIX BUOB IJIACTMACC, BOJIOKOH;
MPUMEHEHHE B Pa3IMUHBIX OTpaciax. Mcnonb3oBarh
€CTECTBEHHO-HAy4YHbIE METO/IbI TO3HAHUS —
Ha0JI0/1aTh U OMUCHIBATH JJEMOHCTPALIMOHHBIH
SKCIIEPUMEHT.
JlabopaTopHas padora Ne 11. Pacnio3naBanue riactmMacce u 2
XUMHUYECKHUX BOJIOKOH. O3HaKOMJIEHUE C 00pa3liaMy PUPOIHBIX
Y UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAY4yKOB
CamocrosiTenpHas padoTa 00yJarouuxcs:
1. IloaroToBka AOKIa10B, pedepaToB, Mpe3eHTALUH.
2. IlogroroButh coodmieHus Ha TeMy: «CoOBpeMEHHBIE
CUHTETUYECKHUE BOJIOKHAY.
Bcero | 78
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4 YCJIOBMS PEAVIMBAIIMA YYEBHOI'O TIPEIMETA

4.1 TpeGoBaHus K MaTePHAJIbHO-TEXHUYECKOMY O0ecrevyeHHI0
Peanuzanust yue6HOoro mpeamera Xumuu TpeOyeT Hanuuusi ydeOHOro KaOHHeETa
XUMHUH.

O6opynoBanne yueOHOTO KaOMHETA:

— TM0CaJ0YHbIE MECTA MO KOJUYECTBY 00yUarOUInXcs,

— pabouee MecTO mpernoaaBaTes,

— Y4YEHHMYECKas 10CKa

— KOMIUIEKTHI IJIAKATOB

— HabOp peaKTHBOB U JIAOOPATOPHON MTOCY/IBI IJIsl OTIHITOB,

— 1ocoOust 1Jis 1abopaTOpHBIX padoT,

— tabnuipl: [lepronuueckas cucrema xumudeckux sneMeHToB JI.M1.Meneneena,
PacTBOpuMOCTB KUCIOT, COJIEl 1 OCHOBaHUM B BOjie, OCHOBHBIE KJIACChI
OPTaHUYECKUX COCTUHEHUN.

TexHunueckue cpeacTBa 00yyeHUS:

— KOMIIBIOTEP

— MEIUaNpOEKTOp

— HMHTEPAKTUBHOE MOCOOUE MO JUCHHUILIINHE

4.2. IlepeyeHb HOPMATHBHBIX INPABOBBIX [0KYMEHTOB, OCHOBHON H
JAOMOJHUTEJIBLHOM Y4eOHOW JMTEepaTypbl, HEO00XOAUMON sl OCBOEHMS

y4eOHOro npeamera XuMHus:

OCHOBHbIE UCTOYHUKHU:

["a6puensu O.C. Xumus ajis mpodeccuii ¥ CIeruatbHOCTEH TEXHUYECKOTO MTPOPMIIs: yUeOHUK
JUIS CTYA. yupexaeHuit cpen. npod. oopazosanus / O.C..I'abpuemnsn, U.I'.OctpoymoB. — 4-¢
u3a., crep. — M.: U3patensckuit neHTp «Akagemus», 2017. — 272 c.

JlononHuTe IbHbIE UCTOYHUKU:

Pocun U. B. Xumus. YueOnuk u 3agaunuk : - Jns CIIO / Pocun U. B., Tomuna JI. /1., ConoBbeB
C. H. - Mocksa : UzparensctBo IOpaiit, 2020. - 420. - (ITpodeccnonanpHoe 00pa3oBaHue). -
ISBN 978-5-9916-6011-2 : 979.00.

Andunorenosa . B. Xumus : YueOuuk u npaktukym s CI1O / Audunorenosa U. B.,
babkoB A. B., [TonikoB B. A. - 2-e u3n. ; ucrp. u gom. - Mocksa : M3natensctBo FOpaiit, 2020. -
291. - (ITpodeccuonanpHoe obpazoanue). - ISBN 978-5-534-11719-6 : 709.00.

Pymsuruc, I'. E. Xumus. 10 knace [Teker] : yueOHuK 17151 00111€00pa30BaTebHBIX OpraHU3alui :
0a30BbIN YPOBEHB : PEKOMEHI0BAaHO MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit
®depnepanun. - 2-¢ u3a. - Mocksa : [Ipocsemenue, 2016 (Cmonenck : @umn. "Cwmod. monurpad.
komOuHat", 2015). - 224 c. : uin. - [lpeam.-ang. ykas.: c. 220-222. - ISBN 978-5-09-041198-1 :
326-00.

4.3. IlepeyeHb NMpPOrpaMMHOrO odecmeveHusi, nMpodeccuoHaIbLHbIX 0a3
AAHHBIX, HHG(pOPMALMOHHBIX CIIPABOYHBIX CHCTEM pecypcos
HHPOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn «UHTEepHeT», He00X0AMMBbIX
JJIS OCBOEHMS Y4eOHOr0 mpeaMera:
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JIuiensnonHoe nporpammuoe odecnedenue: Microsoft Office Word 2013/2007,

Microsoft Office Excel 2013/2007, Microsoft Office Power Point 2013/2007.

WuTepHeT-pecypehr:

www.openclass.ru (OTKpBITBIN K1acc: ceTeBble 00pa3oBaTeIbHbIE COOOIECTBA).

www.school-collection.edu.ru (Enunas komnekuus 1iudpoBbix 00pa3oBaTeIbHbIX

pecypcoB).

www.festival.lseptember.ru (dectuBanp neparorunyeckux uaend «OTKPHITHIN

YPOK»).

http://www.iprbookshop.ru/ DnexTpoHHO-O0MOINOTEUHAs! CUCTEMA.

www. chem. msu. su (OneKTpoHHast OMOIHOTEKA 10 XUMUH).

www. enauki. ru (MHTepHET-U31aHue s yuuTenen « EcTecTBeHHbIE HAyKny).

www. lseptember. ru (MeTonunyeckas razera «llepBoe ceHTIOPs»).

www. hvsh. ru (kypran «Xumus B mkose»). www. hij. ru (xypHan «Xumus u
KU3ZHBY).

www. chemistry-chemists. com (371€KTpOHHBIN KypHAT « XUMUKH U XUMHUSD» ).

www.chem.msu.su. DjekTpoHHast OubIroTeKa yueOHbIX MaTEPUAJIOB IO XUMUHU.

www.chem.msu.su (21ekTpoHHast OMOINOTEKA IO XUMHUH ).

www.enauki.ru (MHTEpHET-U3IaHue I yuuTeaeh « ECTeCTBEHHbIE HAyKN» ).

www.lseptember.ru (MeToaudeckas razera «IlepBoe ceHTIOPs»).

www.hvsh.ru (kypHan «XumMus B mkose»). www.hij.ru (KypHat « Xumus u
KU3ZHBY).

www.chemistry-chemists.com (351€eKTpOHHBIH KypHalT « XUMUKUA U XUMUSD?).

4.4. Oco0eHHOCTH peaqu3anMu Y4eOHOro mpeamMera Ui 00Y4YAKOLIUXCS
U3 YUCJIA HHBAJM/I0B U JIHI] C OTPAHHYEHHBIMH BO3MOKHOCTSIMHU 310POBbSI

[Ipu oO0yyeHuUM JUIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH  37I0POBBS,
npeaycMaTpUBaeTCs MHANBUYaIbHBIN rpaduk oOydeHusl.

WHBanuasl ¥ JUIa C OrPaHUYEHHBIMH BO3MOKHOCTSMHU  3JI0OPOBbSI
oOecrieueHbl MMEYaTHBIMU M D3JEKTPOHHBIMH OOpa3oBaTEeNbHBIMU pecypcaMu B
dopmax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 310POBbSL.

JInst OoCyIIeCTBIEHUSI MPOLENYyp TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
IPOMEKYTOYHOM aTTecTanuud OOydJarlouuxcs, co3AalTcs (DOHIBI OLEHOYHBIX
CPEICTB, aJaNTUPOBAaHHBIC JJs WMHBAJMAOB M JHUI C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3/I0POBbSI W TIO3BOJISIIOLIME OLEHUTH JOCTHKEHHE HMHU
3allJIJaHUPOBAaHHBIX B OCHOBHOM 00pa3oBaTeNbHON Mporpamme pe3yjbTaToB
oOydeHuss ¥ ypoBEeHb C(HOPMHUPOBAHHOCTH BCEX KOMIIETECHLMH, 3asBICHHBIX B
o0pa3oBaTeNbHOI MporpamMmme.
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5 KOHTPOJIb U ONIEHKA PE3YJIbTATOB OCBOEHUSA ITPEJIMETA

JlocTrxeHHe JTUYHOCTHBIX PE3YIbTaTOB OIICHMBAETCS HAa Ka4eCTBEHHOM YpPOBHE

(6e3 ormetku). CPOpMUPOBAHHOCTh METANPEAMETHBIX U TMPEAMETHBIX YMEHUUN
OLICHHMBAaeTCA B Oaiax MpernojaBaTelieM B IPOLECCE BBIMOJHEHUS OCHOBHBIX
BUJOB Y4e€OHOW JEsATeNbHOCTH OOY4YaloIIUXCsl, TECTUPOBAHUS, BBITOJIHEHUS
00y4aroIMUMUCS CAMOCTOSTENIbHOW paboThI, IO pe3ysibTaTaM TEKYILEro KOHTPOJIS U
IPOMEXKYTOYHOU aTTECTAIIH.

DopMbI U METOBI
Pe3yabTaThl 00yueHus KOHTPOJISAA M OLlEHKH
pe3yJbTATOB 00yUYeHUs

*  JIHYHOCTHBIE:

1) poOCCHHCKYIO TpaXJaHCKYI0 WICHTHYHOCTh, TMATPUOTHU3M,
YBaXCHHE K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IMEpe]l
Ponunoi, ropmoctu 3a cBoW Kpai, cBoro PoauHy, mponuioe u
HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapona Poccum, yBakeHue
rOCYJapCTBEHHBIX CUMBOJIOB (TepO, ¢uiar, THMH);

2) TpaXIAHCKYI0 MO3MIMI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O
YleHa  POCCHUICKOTO oOmiecTna, OCO3HAIOILIETO CBOU
KOHCTUTYITUOHHBIE TIpaBa U O0S3aHHOCTH, YBaXKAIOIIETO 3aKOH U
MpaBOMOPAIOK,  OOJIAIAIOIMIeT0  YYBCTBOM  COOCTBEHHOTO
JTOCTOMHCTBA, OCO3HAaHHO  MPUHUMAIOIIETO  TPaJAUIHMOHHBIC
HaI[MOHAJIbHBIE U  OOIIEYEeNIOBEYECKHE TyMaHUCTHUYECKHE U
JEMOKpAaTHYECKUE [ICHHOCTH,

3) TOTOBHOCTb K clTy>keHHI0 OTE4eCTBY, €ro 3aIluTe;

4) chopMHpPOBAaHHOCTE MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTUSI HaykKu U OOLIECTBEHHOMN
NPAKTUKK, OCHOBAHHOTO Ha JHAloOTe KYyIbTyp, a TaKke
pa3nmuuHbIX (opM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MECTa B MOJUKYIbTYPHOM MHUPE;

5) chopMUpOBaAaHHOCTH OCHOB CAaMOPA3BUTHS  CAMOBOCIIUTAHUS B
COOTBETCTBUU C OOIICYETIOBEUSCKUMH IIEHHOCTSMH U HUicallaMu
rpaXXAaHCKOro OOIIEecTBa; TOTOBHOCTh W CIIOCOOHOCTH K
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JESITENBHOCTH;
6) TOJIEpaHTHOE CO3HAHUE U MOBEJICHUE B MOIUKYIBTYPHOM MHUPE,
TOTOBHOCTh M CIIOCOOHOCTH BECTH AHAJIOT C IPYTHMH JIFOJbMH,
JOCTUTaTh B HEM B3aUMOIIOHMMAaHUS, HAXOAWTh OOIIME LIETU U
COTPYIHUYATDH JJISL UX JOCTHIKEHUS, CTIOCOOHOCTh TPOTUBOCTOSTH
UJEOJIOTHH  DKCTPEMH3MA, HAI[MOHAJIN3Ma, KceHo(pooumu,
TUCKPUMHUHAIIMM 110 COLMAIBHBIM, PEITUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJIbHBIM MPU3HAKaM M APYTUM HETaTHUBHBIM COLMAIbHBIM
SIBIICHUSIM;

(B pen. ITpukaza Munob6puayku Poccun ot 29.06.2017 N 613)

7) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMU, JETHMH MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTelbHOM, OOIIECTBEHHO
NOJIE3HOH, y4eOHO-MCCIeN0BaTeIbCKONW, MPOCKTHONM M Ipyrux
BUJAX JESATEIbHOCTH;

8) HpAaBCTBEHHOE CO3HAHHWE W TOBEJACHUE HA OCHOBE YCBOCHUS
00I11eYeIOBEYECKUX IEHHOCTEN;

9) TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIE
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€caM000pa3oBaHnI0, HA MPOTSHKEHUH BCEH >KU3HM; CO3HATEIbHOE
OTHOIIEHHE K HENPEepPhIBHOMY OOpa30BaHUIO KakK YCIOBHIO
YCTHENTHON MPo¢heCCHOHATBHON U 00IIECTBEHHOM IeATETLHOCTH;
10) scTeTnyeckoe OTHOIIEHHE K MHpY, BKIIOYasl 3CTETHKY ObITa,
HAyYHOTO M TEXHUYECKOIO0 TBOPUYECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOIIICHU;

11) mnpuHATHE ¥ peanW3alui0 [EHHOCTEH 370pOBOTO U
Oe3omacHoro oOpaza JKH3HH, NOTPEOHOCTH B (PHU3UUECKOM
CaMOCOBEPILEHCTBOBAHHH, 3aHATHUAX CHIOPTUBHO-
O3/IOPOBUTEIBHON  JEATENbHOCTBbIO,  HENPUATHE  BPEIHBIX
MPUBBIYEK: KYPEHUS, YIIOTPEOICHHSI aJTKOT0JIsl, HAPKOTHUKOB;

12) GepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
¢uznyeckoMy M TICHXOJOTHYECKOMY  370pOBBIO,  KakK
COOCTBEHHOMY, TaK U JPYTUX JIIOJEH, yMEHHE OKa3bIBaTh MEPBYIO
MOMOIIb;

13) oco3naHHBIN BBIOOp Oymymiei mpodeccuu U BO3ZMOKHOCTEH
peanu3an COOCTBEHHBIX JXU3HEHHBIX IUIAHOB; OTHOIICHHE K
npoeCCHOHATLHON NIEeSTENPHOCTH KaK BO3MOXKHOCTH YYacTHS B
pelIeHUH  JMYHBIX, OOIIECTBEHHBIX,  TI'OCYJApCTBEHHBIX,
00IIeHaIIMOHATILHBIX MPOOJIEM;

14) copMHUpOBaHHOCTH IKOJIOTHUECKOTO MBIIIICHUS, TOHUMaHHS
BJIMSTHUSL COIIMAJIbHO-9KOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE
IPUPOIHON U COLMATBHOM Cpelibl; MPHOOPETEHNE OMBITA KOJIOT0-
HaIpPaBJIEHHOM NESTEIbHOCTH;

15) oTBeTCTBEHHOE OTHOUIEHUE K CO3[IaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSITUSA LIEHHOCTEH CEMEMHOMN KU3HMU.

*  MeTampeaMeTHbIE:

1) yMeHue caMOCTOSITEIbHO OMPENENATh LENU ACSITEIbHOCTH U
COCTaBIISATh TUTAHBI NesITeIbHOCTH; CaMOCTOSITEIIEHO
OCYIIIECTBIISITH, KOHTPOJIHPOBATh u KOPPEKTHPOBATh
JeSITeIbHOCTD;, HCIOJb30BaTh BCE BO3MOMKHBIE PECYpCHI JUIS
JNOCTHKEHHUSI TIOCTaBJICHHBIX IeJied M pealn3aliy IJIaHOB
NeSITeIbHOCTH; BBIOWpATh YCIEIIHbIE CTPAaTeTHH B Pa3IMYHBIX
CUTYaIUsX;

2) yMeHHe TPOAYKTHBHO OOIIAThCS W B3aWMOJCHCTBOBATH B
MPOLIECCE COBMECTHOM JI€ATEIbHOCTH, YYUTHIBATH IO3ULIUU
JPYTUX YYacCTHUKOB JEATEIbHOCTH, 3()(EKTUBHO paszpemaTsh
KOH(JIUKTHI,

3) BJIaJICHUE HaBBIKAMH M03HABATEJIBHOM, y4eOHO-
UCCIIEIOBATEIbCKOM M MPOEKTHON JIeATENbHOCTH, HaBbIKaMU
paspeuieHus  mpobieM;  CIIOCOOHOCTb W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOHMCKY METOJIOB pELICHUS MPaKTHUYECKUX
3a[a4, MIPUMEHEHUIO PA3TUYHBIX METOIOB ITO3HAHMS;

4)  TOTOBHOCTh M  CIIOCOOHOCTP K  CaMOCTOSITEIBHOM
UH(POPMALIMOHHO-TI0O3HABATEIBHON  JIeATENBHOCTH,  BJaJieHUE
HaBbIKAMU TMOJIY4YeHHUs] HEOOXOAMMON MH(pOpMAIMKU U3 cIoBapei
pasHBIX THUIIOB, YMEHHE OPHEHTUPOBATHCS B  PA3IUYHBIX
UCTOYHUKAX  HMHpOpMalMM,  KPUTHUYECKU  OLICHUBAThb U
UHTEPIPETHPOBATh MH(OPMAIHIO, TOITYY4aeMyl0 U3 pa3IMYHBIX
HCTOYHUKOB;

(B pen. IIpukaza MunoOpuayku Poccun ot 29.12.2014 N 1645)

5) yMeHue WCIOIb30BaTh CpeACTBA HWH(POPMAIMOHHBIX U
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KOMMYHUKAITMOHHBIX TexHojorui (manee - MKT) B pemennn
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AI[MOHHBIX 3a7a4 C
coOoIeHneM TpeOOBaHMI SPrOHOMUKH, TEXHUKHA O€30MaCHOCTH,
THTHEHBI, pPecypcocOepeXeHus, MPaBOBbIX M AITUYECKHX HOPM,
HOPM MH(POPMAIIMOHHON 0€30TaCHOCTH;

6) yMeHHE ONpeAessATh Ha3HAYeHHWE M (DYHKIUH pa3IMYHBIX
COLIMAJIbHBIX UHCTUTYTOB;

7) yMEHHE CaMOCTOSTENIbHO OIICHWBAaTh M MPUHUMATh PELICHHS,
OTIpeeIAIONINEe CTPATETUIO MOBEJCHUS, C YUETOM IPaKJaHCKUX U
HPaBCTBEHHBIX LIEHHOCTEH;

8) BiIaJieHNEe SI3BIKOBBIMU CPEICTBAMH - YMEHHUE SICHO, JIOTHYHO U
TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS, UCIOJIB30BATH aJ[CKBAaTHbIC
S3BIKOBBIE CPE/ICTBA;

9) BnameHue HaBbIKAMH TI03HABAaTENBHOW peQeKCHu  Kak
OCO3HAHHS  COBEPIIAEMBIX  JEHCTBUM M MBICIUTEIbHBIX
IPOIIECCOB, UX PE3YyIbTATOB M OCHOBAHUMN, TPAHHIl CBOETO 3HAHMS
U HE3HaHMs, HOBBIX II03HABATENbHBIX 3alad U CPEACTB HX
JOCTHKEHHUSL.

e IIpeaxmMerHbIe pe3yabTaThl 00y4eHUs

- cOpMHpPOBAHHOCTb TMpPEACTAaBICHUN O MecTe XUMHUU B
COBPEMEHHOU HAYYHON KapTHUHE MHUPA; IOHUMAHUE POJIM XUMUH B
dbopMHUpOBaHUHM Kpyrozopa Hu (HYHKIMOHAIBHOW TPaMOTHOCTH
YeloBeKa JJIs PEeIIeHUs TPAKTHUECKUX 3aa4;

- BIJIaJICHUE OCHOBOIIOJIATAIONIMMH XUMHUYECKUMH TOHSATHUSMU,
TEOPHSIMM, 3aKOHaMH U  3aKOHOMEPHOCTSIMH;,  YBEPEHHOE
MI0JIb30BAaHNE XUMUYECKON TEPMUHOJIOTUEN U CHMBOJIUKOW;

- BIaJGHUE OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHUS,
UCIONB3YEMBIMA B XUMHH:  HAOJIOJIEHUEM,  OIHMCAaHUEM,
U3MEpEHUEM, FIKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh, OOBACHITH
pe3yNbTaThl MPOBEIEHHBIX OMBITOB U JI€JaTh BHIBOAbI; TOTOBHOCTh
U CHOCOOHOCTh MPHUMEHSATh METOAbI MO3HAHUS MPH S5 pelIeHUH
MPAKTUYECKUX 3a7ay;

- c(OpMHPOBAHHOCTb YMEHHS J]aBaTh KOJUYECTBEHHbIE OLICHKU U
OPOU3BOIUTH  pacyeTbl IO XUMHUYECKHMM  Qopmyiaam |
YpaBHEHHUSIM;

- BIaJeHUE TMpaBUJIaMH  TEXHUKH  OE30MaCHOCTH  TMpuU
MCIIOJIb30BAaHUU XUMUYECKUX BEILECTB;

- c¢(hOpMHUPOBAHHOCTh COOCTBEHHOU MO3UIIMH MO OTHOIICHUIO K
XUMHUYECKON HHPOpMaIUH, MOTYy4aeMOl U3 Pa3HbIX HCTOYHUKOB.

Obyyarowuiicss 00axceH 3HAMb:

- OCHOBHBIC XUMHYECKUE TIOHSATHUS, 3aKOHBI U TEOPUU XUMUU;

- KiaccuUKalMIO M HOMEHKJIATYpy HEOpPraHW4YecKuX U
OPraHUYEeCKUX COCIUHEHUN;

- BaXXHEHIINE BELIECTBAa U MaTepHalIbl, IIMPOKO HCIIOIb3yeMbIE B
MPAKTUKE, POJIb XHMHHM B €CTECTBO3HAHHH, €€ CBS3b C JAPYTUMHU
€CTECTBEHHbIMU HayKaMH, 3HAY€HHE B JKHU3HH COBPEMEHHOTO
oOmiecTna.

Obyuarowutics 00124CceH yMemp:
- Ha3zplBaTh HW3YYCHHBIC BENIECTBA [0 TPHUBHAJIBHOH H
MEXIYHApOJAHOH  HOMEHKIAType, XapaKTepu3oBaTh  0OIIue

OIICHKa 3a YCTHBIC
OTBETHI;

OILICHKA YPOBHSI
3HAHUM CTYJIEHTOB Ha
KOHTPOJIbHO-Y4YE€THOM
3aHATHH;

OLIEHKA 3a
BBIIIOJIHCHUC
TECTOBBIX 3aaHUU 11O
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XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX H
OPraHUYECKUX COCIUHEHUN;

- MMPOBOAMTH PACUYETHI IO XUMHYECKUM (OpMysIaM B YpaBHEHUSIM
peaKLuii;

- OOBSACHATH: 3aBHCHMOCTL CBOMCTB BEIIECTB OT HX COCTaBa MU
CTPOEHUSI, PUPOIY XUMHUECKOU CBSI3H;

- BBIMOJIHATh XMMHUYECKUH SKCIEPUMEHT IO pPacrno3HaBaHHIO
BOKHEUIINX HEOPraHUYECKUX U OPTaHUYECKUX COCIUHEHUN;

- OCYWIECTBJISITh  CAMOCTOATENbHBIA  MOUCK  XUMHYECKOU
uH(GOpMALlMK C HCIOJB30BAHUEM PA3JIMYHBIX HCTOYHUKOB
(cTipaBOYHBIX, Hay4YHO-TIOMYJISPHBIX W3JaHul,  PECypcoB
WHrepuera).

HCNOJb30BATh MNPUHOOpPEeTEeHHbIe 3HAHMS M YMeHHS B

NMPAKTHYECKOH 1eATeJIbHOCTH U NMOBCEIHEBHOM KM3HM J1JI1:

v\ OObsACHEHMS XUMUYECKMX SBJICHHH, IPOUCXOAAIINX B
npupojie, ObITY U Ha IPOU3BOJICTBE;

v/ ompejeneHusT  BO3MOXKHOCTH  HPOTEKAHUS  XUMHUYCCKUX
NpEBpalllCHUI B Pa3IMYHBIX VYCIOBUAX M OLEHKUH HX
MTOCJICICTBHIA,

v/ 3KOJIOTHYECKH TPAMOTHOTO MOBEJICHUS B OKPYXKaromei
cpene;

v’ OLEHKHM BIIMSHUS XMMHYECKOTO 3arpsA3HEHUS OKPYXKAIOIIeH
Cpelibl Ha OPraHU3M 4YeJIOBeKa U JIPYTHe KUBbIEe OPraHU3MBbI;

v/ ©e30macHOro OOpalleHUsI ¢ TOPIOYMMH H TOKCHYHBIMHU
BEIIIECTBAMH M JJA0OPATOPHBIM 000PYI0BAaHUEM;

v’ IPUTOTOBJIEHHS PACTBOPOB 3aJaHHON KOHLEHTPAIMU B OBITY
U Ha MPOU3BOJICTBE;

v KPUTHYECKOW  OIEHKH  JOCTOBEPHOCTH  XHUMHUYECCKOMN
uH(pOpMalnH, MOCTYTAOIEH U3 Pa3HbIX HICTOYHHUKOB.

KJIFOUEBBIM BOIIPOCAM.
OLICHKA 32
BBITIOJIHEHHE
KOHTPOJIBHBIX
3aJJaHNM;

OLICHKA 32
BBITIOJTHEHHUE
MPAaKTUYECKHUX padoT;
OLICHKA 3a YCTHBIC
OTBETHI;

OLICHKA 32
MOJITOTOBKY
CaMOCTOSATEILHBIX
cooOmieHni
CTYZICHTOB.

OIICHKa 3a YCTHBIC
OTBETHI;

OILICHKA YPOBHS
3HAHUM CTYJIEHTOB Ha
KOHTPOJIbHO-y4ETHOM
3aHATHH;

OIICHKA 3a
BBINIOJIHEHHE 71a0.
pabor.
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