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HHOACHUTEJIBHAA 3AIINCKA

Ilepeuenv HoOpmamueHbvlX OOKYMEHMO06, UCHONB3YEMBIX OJIA COCMAGNEHUA padoueil
npozpammoi:

Pabouas mporpamma y4ebHOTO Kypca o XuMuu s 9 kinacca pazpadorana Ha ocHoBe PT'OC
nporpaMma OCHOBHOTo oOmiero oOpa3oBaHuss 1o XuMuu. IIporpamma OCHOBHOTO 0OIIETO
oOpa3oBaHUs MO0 XUMHH M TPOTpaMMbl Kypca XuMuu mis 9 kimacca oOmieoOpa3oBaTenbHbIX
yupexaenuii, aBrop I'.E.Pymuruca (Xumus. Paboune nporpammel. [IpeamerHast muHus yaeOHUKOB
I'.E.Pymsutuca, ®.I'. ®enpamana 9 ximace: yued. mocobue mist obdmeoopaszosar. opranusamnuii/ H.H
I'apa. - 3-e m3n.,mepepad.-M.: Ilpocsemenne, 2019. -48c. — ISBN 987-5-09-065302-2 ). /lannas
paboyasi mporpamMma peanusyercs B ydeOHHMKax i oOmieoOpa3oBarenbHBIX yupexkaeHuil [.E.
Pymutuca u @.I'. ®enpamana «Xumus. 9 kiacey

Paboyas mporpamma 1o XMMHH JIJIs1 OCHOBHOM IIKOJIBI COCTABIIEHA HA OCHOBE:
- @OyHAaMEHTANBHOTO sApa cojaepkaHus oOmero oOpa3oBaHUS W B COOTBETCTBHU C
l'ocynapcTBeHHBIM cTaHAapTOM o00ImIero oOpa3oBaHus (mpukaz MuHuUCTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepannu ot 17.12.2010 r. Ne 1897);
- ®enepanpHoro 3akoHa oT 29 aexadbps 2012 rona, Ne273 (Denepanbublii 3akoH «O0 00pa3oBaHUU B
P®Dy);
- IlocTanoBnenus ['maBHOrO I'OCymapcTBeHHOTO caHuTapHOTrO Bpada Poccuiickoit Denepannu «O06
yrBepxkaeann Canllun 2.4.2821-10 «CanuTapHO-3IHAEMHOJIOTHYECKIE TPEOOBAHUS K YCIOBUSIM U
opraHusainuu o0ydeHus B 001eo0pa3zoBaTeNIbHBIX YUpexAeHUIX» oT 29.12.2010 Nel89;
- [Ipukaza Muno6prayku Poccun ot 31.03.2014 Ne 253 «O06 yrBepkaeHuU (GeaepaabHOTO TMepeyuHs
Y4eOHHUKOB, PEKOMEHIYEMBIX K WCIIOJB30BaHUIO MPH PeaH3allid MMEIONINX TOCYIapCTBEHHYIO
aKKpeAUTalnio o0pa3oBaTeNbHBIX MPOrPaMM HAyaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero
o01ero 0Opa3oBaHUs»
- 3a ocHOBy pabouedl mporpamMmbl B3ATa IIporpaMma Kypca XuMud i 9  Kkiacca
00111€00pa30BaTEebHBIX YUPEKICHUN, ONMyOIuKoBaHHas wu3aarenbcTBoM «lIpocemenne» B 2019
rony (Xumusa. PabGoume nporpammbl. Ilpenmernas nuaus ydeOHukoB [.E.Pymsutuca, @.T.
Oenpamana 9 kmacc: yued. mocobue it obmieobpaszoBar. opranmzaruii/ H.H Tapa. - 3-e
u3 ., mepepad.-M.: TIpocsemienne, 2021. -48c. — ISBN 987-5-09-065302-2).

Oowan xapakmepucmuka y4eonozo npeomema

B cozepxanum JaHHOTO Kypca MPeCTaBICHb OCHOBOIOJIAraOIINE TEOPETUICCKAE CBEICHUS
M0 XUMHH, BKIIOYAIONIUE U3YyYCHHUE COCTaBAa U CTPOCHUS BEIIECTB, 3aBUCHMOCTH HUX CBOWCTB OT
CTPOCHUSI, UCCIICIOBAHNE 3aKOHOMEPHOCTEH XUMUYECKUX MPEBPAIICHUN U TIyTel YIIpaBJICHUS UMH B
LEJISAX MMOJIYYCHHS BEUIECTB, MAaTePHAJIOB, SHEPTUH.

Conepkanue yyeOHOTO TpeIMETa BKIIOYACT CBEICHHS O HEOPraHMYECKHX BEIIECTBAX, UX
CTPOCHHMHU M CBOKMCTBAX, a TAKXKEe XHMHUECKHX MpoOIeccax, MPOTCKAMIIUX B OKPYKAIOIIEM MHpE.
Haubosiee cnoxnbie 3neMeHThl DyHIaMEHTAIBLHOTO sijipa CoJepKaHus oOIIero oOpa3oBaHHs IO
XUMUH, TaKhe, KaK OCHOBBI OPraHMYECKOW M MPOMBIIUICHHOW XUMUH, MEPEHECEHBI B MPOTPaMMy
cpenHel (MmoTHOM) 0011e00pa30BaTeIbHON IITKOJIBI.

TeopeTndeckyro OCHOBY M3y4€HHUS HEOPraHMYECKOW XUMHUHU COCTABJISE€T AaTOMHO-
MOJIEKYJISIpHOE Yy4eHue, mnepuoauueckuii 3akoH JI.MI. MennaeneeBa ¢ KpaTKUMH CBEIECHUSIMH O
CTPOEHUH aTOMOB, BUAAX XUMHUYECKOHN CBS3H, 3aKOHOMEPHOCTSIX MPOTEKAaHUN XUMUYECKUX PEaKIui,
CBOMCTBaX, MOJYYCHHH, MPUMEHEHHH METaJUI0OB, HEMETAJUIOB U WX COCAMHEHMI, 3HAKOMCTBO C
BOKHEHIIIMMH OPTaHUYECKUMHU BEIIECTBAMHU.

B u3ydyenunn kypca 3HauUMTENbHA POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: TTPOBEICHUIO
MPAKTUYECKHUX U JJA0OPATOPHBIX pabOT M OMHCAHUIO UX PE3YyIbTaTOB; COONIOACHUIO HOPM M TIPaBUII
MOBE/ICHUS B XUMHUYECKUX JTa00paTOpHsX.

OcHoBHBIC yenu N3ydCHusl XUMUHU HAIIPaBJICHBI:
(Ha oceoenue eadxcheluux 3HaHuti 00 OCHOBHBIX IOHATHUSX M 3aKOHAX XHUMUU, XUMHYECKOM
CHUMBOIJIUKC,



(JHa oenadenue ymeHusmu HAOMIOAATH XUMUYECKHE SBICHHS, MPOBOIUTH XUMUYECKUI
AKCIEPUMEHT, MPOU3BOIUTH PAcCUeThl Ha OCHOBE XMMHUYECKUX (DOPMYI BEUISCTB M YpaBHECHUU
XUMHUYECKUX PEAKLIUI;

[JHa paszeumue TO3HABATEIIHBIX WHTEPECOB W HWHTEIUIEKTYaJbHBIX CIOCOOHOCTEH B IMpoliecce
MPOBEJICHUSI XUMHYECKOTO OSKCIIEPUMEHTA, CaMOCTOSITEILHOTO TPUOOpPETCHHsI 3HAHUW B
COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMU MTOTPEOHOCTIMU;

[JHa GocnumaHue OTHOUICHHWS K XHMHH Kak K OJHOMY H3 (PyHJZaMEHTaIbHBIX KOMIIOHCHTOB

€CTECTBO3HAHMS U DJIEMEHTY OOIIEUYeIOBEUECKON KYJIbTYpPHI;

[JHA mpumeHeHUue NONYYEeHHBIX 3HAHUU U YMeHuu i1 O0€30MacCHOTO HCIOJIb30BAHUS BELIECTB U
MaTepuasoB B OBITY, CETbCKOM XO35KUCTBE W Ha MPOU3BOJICTBE, PEUICHUS IPAKTUYCCKUX 3a]1a4 B
MOBCEAHEBHOM KU3HHU, NMPEAYNPEKICHUS SBJICHUM, HAHOCAIIUX BpEI 3J0POBBIO YEJIOBEKA U
OKpYKarollee cpele.

OnmHOM W3 BaXHEWIIMX 3agay OCHOBHOTO 0OIIEro 0Opa3oBaHUS SIBISETCA MOJTOTOBKA
00yJarommMxcsi K OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO W MPOQPECCHOHAIBHOTO
nytd. OOyuvaromuecs JOJKHBI HAYYUThCS CaMOCTOSITEIbHO CTaBUTh LIEJIM U ONPEAENATh IMyTH HUX
JOCTHIXXECHUA, HCIIOJIb30BaTh HpI/IO6p€TeHHI>II71 B IIIKOJIE OIIBIT B pe&HBHOﬁ JKU3HH, 3a paMKaMH
y4eOHOro nporiecca.

XuMHUs Kak y4eOHbIN MpeAMeT BHOCHUT CYIIECTBEHHBIN BKJIAaJ B BOCIUTAaHHE U Pa3BUTHE
00yJaroImMXxcsi; OHa MPU3BaHA BOOPYXHUTh WX OCHOBAMHM XHMWYECKHUX 3HAHWM, HEOOXOJUMBIX IS
HOBCGHHGBHOI\/'I JKHU3HU, 3aJI0KUTH (bYH,ZIaMeHT JIIsL )IaJ'II)HeI\/'IHIeFO COBCPHICHCTBOBAHUA 3TUX 3HaHI/II\/’I,
a TakKe CIocOoOCTBOBaTh 0€30MacHOMY TIOBEICHUI0 B OKpYXKawlled cpene U OeperkHOMY
OTHOIIEHWIO K Hel. Pa3Burhe mMo3HaBaTENbHBIX HWHTEPECOB B TPOIECCE CAaMOCTOSITEIHHOTO
HpI/IO6peTeHI/I$I XUMHYECKNX 3HAHUHM W MCIOIb30BaHNE Pa3IMYIHBIX HCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM
YHUCJIC KOMIIBIOTCPHBIX.

Bocnuranne yoex1eHHOCTH B MO3UTHUBHOM POJIM XUMHH B JKH3HH COBPEMEHHOTO OOIIECTBA,
HEOOXO0JMMOCTH XUMUYECKH IPaMOTHOTO OTHOIICHHUS K CBOEMY 370POBBIO U OKpYKaloIIei cpefe.

Mecmo yueonozo npeomema 6 yueoHom niamne

OcobeHHOCTH cojepkaHUs Kypca «XHMHS» SBISIIOTCS TJIABHOM TPUYMHOW TOTO, YTO B
0a3zucHOM ydeOHOM (0Opa3oBaTeNbHOM) IUTAHE STOT MPEAMET TOSBISETCS MOCICIHUM B PSIy
€CTECTBEHHOHAYYHBIX JUCLMIUINH, MOCKOJIbKY JUISl €M0 OCBOEHUS IIKOJIBHUKH JOJDKHBI 0071a1aTh He
TOJBKO OMpEeAENCHHbIM 3allacoM IMpPEIBAPUTENBHBIX €CTeCTBEHHO-HAYYHBIX 3HAaHUWA, HO U
JOCTaTOYHO XOPOILIO Pa3BUTHIM aO0CTPAKTHBIM MBIILICHUEM.

B oGpasoBarenpHO# porpaMMe 1Mo XMMUW Ha U3y4yeHUE XUMUHU B 9 Kilacce OTBOAMUTCA 2 yaca
B Henenmto, 68 wacoB B roa. Peanmuszanus AaHHON mporpamMmbl CHOCOOCTBYET HCIIOJIb30BAHUIO
pazHooOpa3HbIx (opM opraHuzalu y4eOHOTO Mpoliecca, BHEIPEHUIO COBPEMEHHBIX METOJ0B
00yueHUs U NeAarorH4eCKUX TEXHOJIOTHMA.

Pezynomamut oceoenus yuedonozo npeomema

OcHoBHO# (hopMoii opraHuzanuu yueGHOro Ipouecca sBJseTCs KIACCHO-YpOYHasi CUCTEMA.
B kauyecTtBe JOMOJHUTENBHBIX ()OPM OpraHu3alMu 00pa30BATENBHOIO IPOLECcCa HCHOIb3YeTCs
cucTeMa KOHCYJIbTallMOHHOW MOAJNCPKKH, WHAMBUAYAIBHBIX 3aHATUH, caMOCTOsATeNbHas pabora
yyaluxcs C MCIOJIb30BAaHUEM COBPEMEHHBIX HWH(POPMALMOHHBIX TeXHOJOorui. OpraHuzanus
CONPOBOKJCHUS Y4YaIllMXCsl HamlpaBieHAa Ha CO3JaHMe ONTHMAJbHBIX YCIOBHH OOy4deHus;
UCKITIOUEHHE TCUXOTPAaBMUPYIOMUX (DAKTOPOB; COXpPaHEHHE IICMXOCOMATUYECKOTO COCTOSIHUS
3I0pPOBbsl YYAIMXCSA; PAa3BUTHE MOJIOKUTEIBHOW MOTHBALMM K OCBOEHHUIO NPOTPAMMBI; Pa3BUTHE
WH/IMBUYAJIIbHOCTH M OJAPEHHOCTH KaXKJI0TO peOeHKa.

Pabouas nporpamma npeaycMaTpuBaeT GOpMUPOBAHKE Y YUAIIMXCS 001ey4eOHbIX YMeHHUI
U HABBIKOB, YHHMBEPCAJLHBIX YYeOHBIX JeHCTBHH W KJIIOYEBbIX KOMIICTEHUMIi: yMEHHE
CaMOCTOSITEIBHO W MOTHBHUPOBAaHHO OPraHM30BBIBaTh CBOIK IIO3HABATENIbHYIO JESTEIBHOCTD;
UCIOJIb30BAHUE DIIEMEHTOB NPUYMHHO-CIIEICTBEHHOTO M CTPYKTYPHO-()YHKIIMOHAJIBHOTO aHAIN3a;
OTpeNieIeHue  CYIIHOCTHBIX  XapaKTEepPUCTHK  HM3y4aeMoro oOOBEKTa; yMEHHE pPa3BEPHYTO
00OCHOBBIBAaTh CYXJCHMS, JaBaTh OIpeeNieHHs, NPHUBOJUTH JI0KAa3aTelIbCTBA; OIICHUBAHUE H
KOPPEKTHUPOBKA CBOETO MOBEACHUSI B OKPYXKAIOLIEM MHPE.



PesyabTaTsl n3yuyenus kypca «Xumus. 9 kiace» mpuBeIeHBI B pasfene «TpeboBaHUs K
YPOBHIO TOATOTOBKH BBIITYCKHUKOBY», KOTOPBIM IMOJHOCTbIO COOTBETCTBYET CTaHIApTy BTOPOTO
nokoseHuss ®I'OC. TpeOoBanusi HampaBi€Hbl Ha peATU3ALMUI CUCTEMHO-ICATEIBHOCTHOTO, W
JUYHOCTHO-OPUEHTUPOBAHHOTO  MOJXOJOB; OCBOCHHME  YYAIIUMHCS  WHTEUICKTYalIbHOU U
MPAKTUYECKOW JICATEIHHOCTH; OBJAQJCHUE 3HAHWSIMH W YMCHHSIMH, BOCTPEOOBAHHBIMH B
MOBCETHEBHOW >KM3HU, MO3BOJIAIOIIMMHU OPUEHTUPOBATHCA B OKPYKAIOIIEM MHPE, 3HAUYMMBIMU JUIs
COXpaHEHUS OKPYKAIOIIEH Cpebl 1 COOCTBEHHOTO 310POBBSI.

IInanupyeMble pe3yJbTaThl H3yYeHHs] Y4eOHOTO MpeaMeTa

BeinyckHUK Hayuumcs:
[JomuChIBaTh CBOWCTBA TBEPHABIX, KHUIKHX, Ia3000pa3HbIX BEIICCTB, BBIICISIS HX CYIICCTBCHHBIC
MIPU3HAKH;
[JxapakTepu30BaTh BEIECTBA IO COCTAaBY, CTPOCHUIO M CBOMCTBAM, YCTaHABJIMBATh MPUYMHHO-
CJICJICTBEHHBIC CBSI3M MEK/TY JJAHHBIMHU XapaKTePHUCTUKAMHU BEIIECTBA;
[JpacKpbIBaTh CMBIC OCHOBHBIX XUMWYECKUX TOHSTHW: aTOM, MOJICKYJIa, XUMUYCCKUI DJIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEMIECTBO, BAJIGHTHOCTH, UCTIONB3YS
3HAKOBYIO CUCTEMY XHMHH,
[Ju300pakaTh COCTAaB MPOCTEHMIINX BEIIECTB C TMOMOIIBI0 XUMHUYECKHX (OPMYT U CYHIHOCTh
XUMHYECKUX PEAKIUN C TIOMOIIbI0 XUMUICCKUX YPABHCHHIA,
[JBBIYMCIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIECTB, a TaKXKE MacCOBYIO
JIOJIF0 XMMHYECKOTO JIEMEHTA B COCTMHECHUAX;
[JcpaBHUBATH IO COCTABY OKCH/IbI, OCHOBAHMUSI, KUCIIOTHI, COJIH;
[JxmaccuuupoBaTh OKCUJIBI 1 OCHOBAHUS 110 CBOMCTBAM, KHCIIOTHI U COJIH — [0 COCTARY;,
[JomMChIBaTh COCTAB, CBOMCTBA M 3HAaYeHUE (B MPUPOJE M MPAKTUUECKON JEATETHHOCTH YEIOBEKA)
MIPOCTHIX BEIIECTB — KUCIIOPO/Ia U BOJOPO/IA;
[JmoJIb30BaThCs TA0OPATOPHBIM 000PYIOBAHHEM U XUMHYECKOU IMOCYIOM;
(JIpOBOUTH HECIOXKHBIC XUMUUYECKHE OTBITHI U HAOMIOACHUS 32 M3MCHEHHEM CBOMCTB BEIIECTB B
Mporecce WX TMpeBpalieHuid; COoOMI0aTh MpaBWia TEXHUKH O€30MaCHOCTH TPU TPOBEICHUH
HaOJIIOJICHUI M ONBITOB;
[Jpa3nmuyuaTh JKCIEPUMEHTATBLHO KHCIOTHI W IIEJI0YH, IOJB3YSICh HWHAMKATOPAMH; OCO3HATh
HEOO0XOMMOCTh COOIOICHUST Mep 0€30TTaCHOCTH TTPU 0OpaIeHNH C KUCIOTaMH U IIEeJI0YaMH.
U KnaccupunupoBaTh MHOTOOOpa3ue XUMHYCCKUX PEaKIIUMA
[J3y4uT CBOMCTBA METAJVIOB, HEMETAJIJIOB U UX COCAMHEHUM

BbINyCKHUK noIyuum 603mM0M4CHOCHb HAYUUMbCA '
[JrpaMOTHO 00pamaTbcs ¢ BEIECTBAMU B MIOBCEAHEBHOMN KU3HMU;
[Joco3HaBaTh HEOOXOJIUMOCTb COONIOACHUSA MPABUJI SKOJIOTHMYECKH Oe30MacHOro MOBENEHUS B
OKpY’Karolllel TpUpPOIHOH cpejie;
[JMOHUMATh CMBICI U HEOOXOJIUMOCTH COONIOCHUS MPEANUCAHUN, MPEATaraeéMbIX B HUHCTPYKIUSAX
10 MCTIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JP.;
[JMCTIONb30BAaTh pHOOpETEHHbBIE KITFOYEBBIE KOMIIETEHTHOCTH npu BBITIOJTHEHUH
HCCIIEIOBATENIbCKUX IMPOEKTOB MO HW3YUYEHHUIO CBOMCTB, CHOCOOOB TONYYEHHsS] U PACIIO3HABAHUS
BEIIECTB;
[Jpa3BUBaTh KOMMYHUKAaTUBHYK0 KOMIIETEHTHOCTb, MCIOJIb3Ysl CPEICTBA YCTHOTO U NHCBMEHHOTO
oOI1eHus, POSBIATh TOTOBHOCTh K YBa)KEHUIO MHOM TOYKH 3pEHUS NPU OOCYXKJIEHUM Pe3yIbTaToB
BBITIOJTHEHHON PabOTHI;
[JoOBEKTUBHO OLIEHMBaTh HMH(POPMALMIO O BEIIECTBAX M XHMHUYECKHUX MPOLECCaX, KPUTHUYECKH
OTHOCHUTBCS K TICEBJIOHAyYHOH HWHGOpMalMK, HEI0OpOCOBECTHON pekiaMe, Kacaromieics
HCII0JIb30BAHUS Pa3JIMYHBIX BEIIECTB.

Ilepuoauyecknii 3aKOH M MepPUHOAUYECKAs CHCTeMa XuMUYeckux diaementoB JI.H.
Mengeneesa. CTpoeHne BelecTsa.

BeinyckHUK Hayuumcs:
CJxmaccuuuupoBaTh XUMHUYECKHE 3JIEMEHThl Ha METaJlIbl, HEMETAJUIbl, 3JIEMEHTHI, OKCUIBI H
THJIPOKCUIBI KOTOPBIX aM(OTEpHBbI, M HMHEPTHBIE AJIEMEHThI (ra3bl) A OCO3HAHUSA BaXHOCTU
YIOPSAIOYEHHOCTH HAy4YHBIX 3HAHUH;



[JpackpbIBaTh cMbICI neproauyeckoro 3akona .M. Menneneesa;

[JonmchIBaTh M XapakTepU30BaTh TaOMMYHYIO (GOpPMY NEPHOTUYECKON CHCTEMBl XHMHUYECKHUX
JJIEMEHTOB;

[JxapakTepu30BaThb COCTAaB aTOMHBIX SIAEP U PACIPEIEICHUE YMCIIA NIEKTPOHOB II0 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMMYECKHUX 3JIEMEHTOB MAJIbIX IIEPUOJIOB MEPUOJUYECKON CUCTEMBI, a TAKKE KU
U KaJIBLIUS;

[Jpa3nuuaTe BHIbl XUMHMYECKOM CBS3U: HMOHHYIO, KOBAJEHTHYIO IIOJISIPHYI0, KOBAJIECHTHYIO
HETOJISIPHYIO U METALNINYECKYIO;

[In300pakaTh HIIEKTPOHHBIE (OPMYIIBI BEIIECTB, 0OPa30BAaHHBIX XMMHUYECKHMH CBSI3SIMH Pa3HOTO
BUJIA;

[/BBISIBJIATH 3aBUCUMOCTb CBOMCTB BEILLECTBA OT CTPOCHUSI €r0 KPUCTAIUIMUECKOMN pelIeTKH (MOHHOM,
aTOMHOM, MOJIEKYJISIPHOM, METaJUINYECKOI);

[JxapakTepu30BaTh XMMUYECKUE DJIEMEHThl U UX COCAVMHEHUS HA OCHOBE IIOJIOXKEHUS JJIEMEHTOB B
MEPUOIUYECKON CUCTEME U OCOOEHHOCTEHN CTPOEHUS X aTOMOB;

[JonmuchIBaTh OCHOBHBIE NPEANOCBUIKM OTKpbITUsA JI.JI. MenneneeBbIM NMEpHOANYECKOrO 3aKOHA U
MEPUOJUYECKON CHUCTEMBl XMMHUYECKHUX D3JIEMEHTOB M MHOT000pa3Hyl0 HAY4YHYIO JI€STEIbHOCTh
Y4EHOI0;

[JxapakTepu3oBaTb HAy4YHOE W MHPOBO33PEHUYECKOE 3HAYECHHE IIEPUOJNYECKOrO 3aKOHA U
MEPUOJINYECKON cucTeMbl xuMuueckux smeMmeHToB J[.M. MenneneeBa; [Joco3HaBaTh Hay4dHbIE
OTKPBITHSI KaK pe3yJbTaT JJIUTENbHBIX HAONIOJAECHUM, OTBITOB, HAYYHON MOJIEMUKH, MPEOJOJICHUS
TPYIHOCTEN U COMHEHUH.

BbInyCKHUK noiyuum 603mMo0MucHOCIb HAYUUMbCA
[Joco3HaBaTh 3HAYCHHE TEOPETUUECKUX 3HAHWUW IS TMPAKTHUYECKOW JIESTEIIbHOCTH YEJIOBEKa;
[JomMChIBaTh H3y4eHHBIE OOBEKTHI KaK CUCTEMBI, PUMEHSSI JIOTHKY CHCTEMHOTO aHAJIN3a;
[JmpuUMeEHSTh 3HAHUS O 3aKOHOMEPHOCTSX NMEPUOJUYECKOM CHCTEMBbl XMMHUYECKHUX 3JIEMEHTOB IS
0O0BSICHEHUS U MPEIBUICHUS CBOIICTB KOHKPETHBIX BEILIECTB;
[Jpa3BuBaTh HMH(OPMALMOHHYI0 KOMIIETEHTHOCTh MOCPEACTBOM YriayOJieHHs 3HaHUNW 00 UCTOpPUU
CTaHOBJIEHUS] XUMHUYECKON HayKH, €€ OCHOBHBIX MOHSATHUH, MEPUOJINYECKOT0 3aKOHA KaK OJTHOTO U3
BAYKHEHIIINX 3aKOHOB MPUPOJIbI, @ TAK)KE O COBPEMEHHBIX JOCTUKEHHUSIX HAYKU U TEXHUKH.

MHoroo0pa3ue XMuMHYECKHUX PeaKkuii.
BhIycKHUK Hayuumcsi:
[1OOBACHATH CyTh XUMUYECKUX MIPOIIECCOB;
[JHa3bIBaTh MPU3HAKH U YCIOBHS MPOTEKAHUS XMMUYCCKHX PEAKIIHIA;
[lycraHaBJIMBaTh NPUHAUIKHOCTh XUMHUECKOW PEAKIUU K OMPEICICHHOMY THITy N0 OJHOMY H3
KJIacCU(UIIMPOBAHHBIX TMPU3HAKOB: 1) MO YHCIy W COCTaBY HMCXOJIHBIX BEIIECTB W IPOIYKTOB
peakiuu (peakiMyd COCIUHCHHS, PA3JIOKCHUS, 3aMCIICHHss M OOMEHa); 2) IO BBIICICHUIO WIIH
MOTJIONICHUIO TEIUIOTHI (PEaKIUU HK30TEPMHYCCKUE W SHAOTEPMHUYECKHUE); 3) 1O H3MEHECHHUIO
CTEIICHEeH OKHCIICHHUS XMMHUYECKHUX DJIEMEHTOB (OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIMK); 4) 110
o0paTuMOCTH TIpoliecca (peakiuu 00paTuMbIe U HeOOpaTUMBIE);
[JHa3bIBaTh (haKTOPBHI, BIMSIONIME HA CKOPOCTh XMMHUYECKHX peakiuii, [JHa3biBaTh (HaKTOPBHI,
BIIMSIFOIIME HA CMEIICHHE XUMUYIECKOTO PaBHOBECHS;
[JcocTaBisATh YpPaBHEHUS DJEKTPOIUTHUECKON AUCCOIMAIMUA KHUCIOT, IIeN0Yel, COoJeil; MoaHbIe U
COKpallleHHblE  HOHHBIE  ypaBHEHHsS  peakiuuii OoOMeHa; ypaBHEHHUS  OKHUCIUTENBHO -
BOCCTaHOBUTEJIHHBIX PEAKIUH;
[JMpOrHO3UPOBATH MPOAYKTH XUMUYECKHX PeaKIHii Mo (GopMynaMm / Ha3BaHUSIM UCXOTHBIX BEIIECTB;
OTIpeIeNATh UCXOHBIE BEIIeCcTBa Mo (popmysaM / Ha3BaHUSAM MPOAYKTOB PEaAKIINU;
[JcocTaBisATh ypaBHEHHUs pEAKIH, COOTBETCTBYIOIIUX MOCIEJOBATENFHOCTH  («IETOUKE»)
MpeBpaIeHU Il HEOPTaHMYECKHUX BEIIECTB PA3TUYHBIX KJIACCOB;
[IBBISIBJIATH B MIPOIECCE IKCIIEPUMEHTA MPU3HAKU, CBUJICTEIILCTBYIOIINE O MTPOTEKAHUU XUMHUECKOM
peaxiuu;
[JTOTOBUTH PACTBOPHI C OMIPENICTICHHON MacCOBOIl J10JIel paCTBOPEHHOTO BEIIIECTBA;
ClompenensTh XapakTep Cpelbl BOAHBIX PACTBOPOB KUCIOT U IIENOYEH MO M3MEHEHHIO OKPAacKH
WHMKATOPOB;



DHpOBO,Z[I/ITI: KauCCTBCHHBIC PCAKIMU, MOATBCPKAAIOIINC HAJIMYKUC B BOAHBIX PaCTBOPAxX BCUICCTB
OTACIBHBIX KATUOHOB 1 aHHOHOB.

BBINyCKHUK noJiyuum 603MO0MCHOCIb HAYUUMbCA .
[JcoCTaBJATh MOJIEKYJSIDHBIE W IIOJHBIE HOHHBIC YPABHEHUs II0 COKPALIEHHBIM HOHHBIM
YPaBHEHUSM;
UNpUBOAUTE MpUMEPBl PEAKLUHM, MNOATBEPKIAIOIINUX CYLICCTBOBAHME B3aWMOCBSI3U MEXIY
OCHOBHBIMHM KJIACCAMHU HEOPraHUYECKUX BEIIECTB;
(IMpOrHO3MPOBATh PE3YJIbTAThl BO3JACHCTBUS PA3NIUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
peakuuy;
[/pOrHO3UpOBaTh PE3YIbTATHI BO3JEHCTBUS pa3IMuHbIX (PaAKTOPOB HA CMELLIEHUE XUMUYECKOTO
paBHOBECHS.

MHuoroo0pa3ue BeliecTs.
BeinyckHUK Hayuumcs:
UonpenensiTh TPUHAIICKHOCTh HEOPraHUIECKUX BEIIECTB K OJTHOMY U3 M3YYEHHBIX KJIACCOB/TPYIII:
METaJUThl U HEMETAJUIbI, OKCUIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;
[JcocTaByIsITh (POPMYJIBI BEUIECTB MO UX Ha3BAHUSM;
UompenensiTh BaJICHTHOCTh U CTENIEHb OKHUCIICHUS YJIEMEHTOB B BEII[ECTBAX;
[JcocTaBisiTh (OPMYITBI HEOPTAaHUYECKUX COCIMHEHHH IO BaJECHTHOCTSIM U CTEMEHSIM OKUCICHUS
AJIEMEHTOB, a TAKXKE 3apsaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHUCIOT, OCHOBAaHUN U
COJIEH;
[JOOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHS (PU3NYECKUX U XUMUYECKUX CBOWCTB MPOCTHIX BEMIECTB U
WX BBICIIMX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMU BTOPOTO U TPETHETO MIEPHOJIOB;
[JHa3pIBaTh OOIIME XWUMHUYECKHE CBOWCTBA, XapaKTepHBIE I TPYII OKCHAOB: KHCJIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX.
[JHa3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTepHBIE ISl KAXKJIOTO Kilacca BEIIECTB;
[npuBOAUTH TPUMEPHl PEaKLUM, MOATBEPKIAIOIMIUX XUMHYECKHE CBOICTBA HEOPraHMYECKUX
BEIIIECTB: OKCHJIOB, KMCIIOT, OCHOBAaHUIH M COJICH;
[JompenensiTh BEHIECTBO — OKHCIUTEIb M BEIIECTBO — BOCCTAaHOBUTENIb B OKHCIUTEIBHO —
BOCCTaHOBUTEJIHHBIX PEAKIUX;
[JcocTaBisTh JIEKTPOHHBIN OalaHC MO MPEUIOAKEHHBIM CXEMaM peaKiuii;
[JnpoBOIUTH 1a0OPAaTOPHBIE OMBITHI, MOATBEPKAAIONINE XUMHUUECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHMYECKUX BEIIECTB;
CnpoBoauTh J1a00OpaTOpHBIE OMBITHl MO TMOJYYEHHUI0 W COOMpPAHUIO Tra3000pa3HBIX BEIIECTB:
BOJIOPOJIa, KHUCIOpOJa, YIJIIEKUCIOro Ta3a, aMMHaKa; COCTaBIIATh YpPaBHEHHsS COOTBETCTBYIOIIUX
peaKui.

BBIHyCKHHK MOJIYYHUT 603MOHCHOCHb HAYUUMbCA .

* IPaMOTHO 00paIaTbecs ¢ BEIIECTBAMU B MOBCEIHEBHOM JKU3HH,

* 0CO3HaBaTh HEOOXOJUMOCTb COONIOJCHHS MPaBUI HKOJOTMYECKH OE30MacHOTO IMOBEACHUS B
OKpY’Karollel TpUpPOIHOH cpejie;

* TIOHUMAaTh CMBICI U HEOOXOJUMOCTh COOMIOIEHHs MPEANUCAHUM, Mpe/laraéMbIX B HHCTPYKIHUIX
10 UCHOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMMHU U JIp.;

* UCII0JIb30BaTh MPHOOPETEHHBIE KIIOUEBbIE KOMIIETEHTHOCTH IIPU BBINOJIHEHUH UCCIIEA0BATEIbCKUX
IIPOEKTOB IO U3YYEHHUIO CBOMCTB, CIOCOOOB MOJIy4eHHs U PACIIO3HABAHUS BEIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YSl CPEJICTBA YCTHOW M IHCbMEHHOHN
KOMMYHHKAIMM MpU paboTe ¢ TeKCTaMM Y4eOHHKA M JOMOJHUTENBHOM TUTepaTypoil, CipaBOYHBIMU
TaOJaMIIaMu, POSIBISTH TOTOBHOCTh K YBRXKEHUIO MHOW TOUKH 3PEHUS IPU OOCYKICHUN PE3ybTaTOB
BBITIOJTHEHHON PabOThI;

* 00OBEKTHBHO OIICHMBaTh WMH(POPMALMIO O BEUIECTBAX M XHUMHMUYECKHX IpOLeccax, KPUTUYECKH
OTHOCHUTBCS K TICEBJIOHAyYHOW uWHGOpMaLMK, HEI0OpPOCOBECTHON pekiaMe, Kacaromeics
HCII0JIb30BAHUS PA3JIMUHBIX BEIIECTB.

* 0CO3HABaTh 3HAYEHNE TEOPETUUECKUX 3HAHUH JUIs PAKTUYECKOM EATEIBHOCTH YEI0BEKA,

* OIMCHIBaTh NU3YYCHHbIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAIIN3a;



* MPUMEHSTh 3HAHHUS O 3aKOHOMEPHOCTAX MEPUOJUYECKON CHUCTEMbl XUMHYECKUX 3JIEMEHTOB IS

OOBSICHEHUS ¥ MIPEIBUICHUS CBOMICTB KOHKPETHBIX BEIIIECTB;

* pa3BuBaTh MH(POPMANHMOHHYIO KOMIETCHTHOCTh MOCPEJACTBOM YIIyOJCHHsI 3HaHUW 00 HCTOpUU

CTAHOBJICHUSI XUMUYECKOW HAyKH, €€ OCHOBHBIX IMOHATHH, NEPUOJUYECKOTO 3aKOHA KAK OJHOTO W3

BOKHEUIIIKUX 3aKOHOB MPUPO/IbI, @ TAKIKE O COBPEMEHHBIX JTOCTHXKEHUAX HAYKH U TEXHUKHU.

* COCTaBJIAITb MOJICKYJISIDHBIE M TIOJHBIE HOHHBIE YpaBHEHHUS IO COKPALIEHHBIM HOHHBIM

ypaBHEHUSIM;

* MPUBOJUTH MPUMEPHI PEAKIMH, MOATBEPKIAIOIMINX CYIIECTBOBAHUE B3aUMOCBS3H MEXIY

OCHOBHBIMH KJIACCAMH HEOPraHWYECKUX BEIIECTB; * MPOTHO3UPOBATH PE3YIbTaThl BO3ICHCTBUS

pa3nuYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOH pEaKInu;

* MPOTHO3UPOBATH PE3yAbTAThl BO3JCHCTBUS PA3IMYHBIX (PAKTOPOB HA CMEIICHUE XUMHUYECKOTO

PaBHOBECHS. * POTHO3UPOBATH XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* MPOTHO3UPOBATH CHOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTEIbHBIE WJIM BOCCTAHOBHUTEIIbHBIC

CBOMCTBA C YUETOM CTEIEHEN OKUCIICHUS AJIEMEHTOB, BXOIAIINX B €r0 COCTaB;

* BBUIBIIATH CYIIECTBOBAHHME TEHETUUYECKOW B3aMMOCBSI3U MEXK]y BEIIECTBAMH B PsAIy: IPOCTOE

BEIIIECTBO — OKCHUJ — THUJIPOKCHUJ — COJIb; * OPraHU30BBIBATh, MPOBOJUTH YICHUYECKUE TTPOCKTHI

10 UCCJICIOBAHUIO CBOMCTB BEIIECTB, MMEIOIINX BAKHOE MTPAKTUYECKOE 3HAUCHHE.

BrInmycKHUK TOJIyYUT BO3MOYKHOCTh HAYUUTHCS:

* TPaMOTHO 00paIaThCs C BEIIECTBAMH B TIOBCETHEBHOM JKU3HU;

* OCO3HaBaTh HEOOXOIUMOCTH COOJIIOJICHUS] TIPABWJI DKOJOTHMYECKH OE€30MacHOTO TOBEJEHUS B

OKpYKarollel NpupoIHON Cpee;

* TIOHUMATh CMBICII B HEOOXOJAMMOCTh COOJIIOJICHUS TIPEANMUCAHUHN, TTPEeIIaraeMbIX B HHCTPYKITUSAX

[0 WCHOJIB30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU U JIp.; * HCIOJIb30BaTh NPUOOpPETCHHBIE

KJIFOUEBBIE KOMIIETEHTHOCTH TIPH BBITIOJHEHUN MCCIIEIOBATEIbCKUX MPOCKTOB TIO0 HW3YYCHHIO

CBOMCTB, CITOCOOOB TOJTYYCHHS U PACTIO3HABAHUS BEIIECTB;

* pa3BHBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh, MCIOJIb3ys CpPEJICTBA YCTHOW M MHUCHMEHHOM

KOMMYHHUKAITUHU MPU pabOTe ¢ TEKCTaMU Y4eOHHUKA W JOTIOJTHUTEIHHOM JIUTEPATYypOH, CIIPAaBOYHBIMU

TaOIUIIaMU, TIPOSIBIISITE TOTOBHOCTH K YBAKEHUIO MHOW TOUYKU 3PEHHS TIPU OOCYKICHUH PE3yIbTaTOB

BBITIOJTHEHHOUW pabOTHI;

* OOBEKTUBHO OIICHWBATh WHOOPMAIMIO O BEIIECTBAX M XUMHUYECKHUX TMPOIECCax, KPUTHUYCCKH

OTHOCHTBCSI K TICEBIIOHAy4yHOW wuH(OpManuu, HETOOpPOCOBECTHON pekiiame, Kacaromencs

WCIIOJIb30BAHMSI PA3JIMYHBIX BEIIIECTB.

* OCO3HaBaTh 3HAYCHHE TEOPETHYCCKUX 3HAHWM I MPAKTUYECKOW MACSITCIBPHOCTH 4YeJIOBEKa; ®
OTIMCBIBATh U3YUYCHHBIE 0OBEKTHI KAK CUCTEMBbI, IIPUMEHSIS JIOTUKY CHCTEMHOTO aHAJIH3a;

* MPUMCHATh 3HAHHWS O 3aKOHOMEPHOCTAX MEPHOIUYCCKON CHUCTEMBl XMMHYECKUX JJIEMEHTOB IS

OOBSICHCHUS W TIPEABUICHHUS CBOMCTB KOHKPETHBIX BEIIECTB;, * pa3BUBaTh HHMOPMAIMOHHYIO

KOMIIETEHTHOCTb ITOCPEJICTBOM YTIIyOJIeHUS 3HAaHUN 00 HCTOPUH

CTaHOBJIEHUS! XUMHUYECKON HAyKH, €¢ OCHOBHBIX MOHSATHUH, MEPUOJINYECKOT0 3aKOHA KaK OJTHOTO W3

BYKHEHIIINX 3aKOHOB MPUPOJbI, @ TAKXKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKH U TEXHUKHU.

* MPHUBOJAUTH NPHUMEPHl pPEaKIHil, MOATBEPXKIAIONINX CYIIECTBOBAaHHE B3aUMOCBS3U MEXIY

OCHOBHBIMH KJIACCAMU HEOPraHWYECKHX BEIIECTB; * BBIABJIATH CYHICCTBOBAHUE TI'€HETHUECKOM

B3aMMOCBSI3U MEXK/y BELIECTBAMU B PSAIY: IPOCTOE BEIIECTBO - OKCUJ - TUJIPOKCHU]T - COJIb;

* OpraHu3OBbIBaTh, MPOBOJUTH YUYEHHYECKHE MPOEKTHl MO HCCIECJOBAaHUIO CBOWCTB BEIIECTB,

MMEIOIINX BaKHOE MPAKTUYECKOE 3HAYECHUE.

JIuunocmmuvle, memanpeomemnvie u npeomMemusie pe3yibMamol 0C60EHUA yUeOHO020 npeomema
«Xumusan

JIMYHOCTHBIMHU pe3ylbTaTaMM M3Yy4eHHUs mpenMeTa «XHUMHsS» SBISIOTCS CIEAYHOIIUe
YMEHUS:
- BocnuTtanue poccuiickoi TpakJaHCKONW HACHTHYHOCTH: MATPUOTH3MA, JIIOOBH U YBaKEHHE K
OTeuecTBY, YyBCTBO FOPAOCTH 32 CBOIO Po/iMHY, 32 pOCCUHCKYIO XMMUYECKYIO HAyKy
- ®opMmupoBaHHE IEJOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTHKH, a TAaKXKe COLUAIBHOMY, KYJIbTYPHOMY, SI3BIKOBOMY M
JTYXOBHOMY MHOTOOOPa3HI0 COBPEMEHHOTO MUPA
- @opMupOBaHHE OTBETCTBEHHOT'O OTHOLIEHMS K YUYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPAa3BUTHIO M €aMOOOpa30BaHUIO HA OCHOBE MOTHMBAIMU K OOYYCHHMIO M IO3HAHMIO, BBIOODY



npo¢uibHOro 00pa30BaHUS HAa OCHOBE MH(OPMAIMM O CYIIECTBYIOUIUX MPOQeccusix M JUUHBIX
npoeccHOHATBHBIX IIPEIIOYTEHUH. Oco3HaHHOMY IIOCTPOEHHIO WH/IUBUTYaJIbHBIX
00pa30oBaTeNIbHBIX TPAEKTOPUH C YYETOM YCTOHUMBHIX IO3HABATEIBHBIX HHTEPECOB

- GopMuUpOBaHNE KOMMYHHUKATUBHON KOMIIETEHIIMM B OOpa30BaTEbHOMN, OOIIECTBEHHO IOJIC3HOMH,
y4eOHO — HCCIeI0BaTeIbCKON, TBOPUYECKON M IPYrUX BUIAX JIESATEILHOCTH

- ®opMHpOBAaHUE W MOHHUMAHUE HEHHOCTH 370POBOTO M 0€3JI0acTHOro 00pasa >KU3HH, YCBOCHHE
MPaBUJI MHAWBUAYATBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO TIOBEJCHHUS B UPE3BBIYAMHBIX CUTYAIIHIX,
YTOKJIAIOIINX )KMU3HU U 3I0POBBIO JIFOEH

- ®opMupoBaHHe MO3HABATEIBHON MH(POPMALMOHHOW KYJIbTYphl. B TOM 4mcie pa3BuTHE HABBIKOB
CaMOCTOSITENIBHOM paboThl ¢ Y4eOHbIMM NOCOOWSMHU, KHUIaMH, JOCTYHNHBIMU HWHCTPYMEHTaMHU U
TEXHUYECKUMU CPEJICTBAMU MH(OPMALIMOHHBIX TEXHOJIOT U

- ®opMUpPOBAaHUE OCHOB SKOJIOIMUYECKOI0 CO3HAHUS HA OCHOBE NMPU3HAHUS LIEHHOCTHU KU3HU BO BCEX
ee MPOSBICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOTO , OEPEKHOTO OTHOILIEHHS K OKPYKAIOLIeH cpe/e
-Pa3zBuTHE TrOTOBHOCTH K DPELIEHHIO TBOPUYECKUX 3a/lad, YMEHUE HAXOJIUThH aJEKBATHbIE CIOCOOBI
MOBEICHNUSA U B3aUMOJICHCTBUE C MapTHEpaMU BO BpeMsl y4yeOHOM M BHEYy4EOHOW MeATeIbHOCTH,
CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYAI[UU

MeranpeagMeTHBIMHM pPE3YyJIbTaTaMU H3Yy4eHHUsl Kypca «XuUMUsS» sBigercs (opMHpoBaHHE
YHHUBEpCaJIbHBIX yueOHbIX aericTBuil (YV/]).

Tloznasamenvnvie YVJI:
- CamocCTOsTeNIbHO OOHApYXuBaTh U (OPMYIHPOBATh Y4EeOHYIO TPOOJIEMY, OMNPENEIsATh IIeNb
y4eOHOM J1eATeNbHOCTH, BHIOUPATh TEMY pabOThI
- BpiiBurath Bepcuu pelieHuss NpoOJieMbl, OCO3HABAaTh KOHEYHBINM pe3ylbTaT, BbIOMpaTh U3
MPEIIOKEHHBIX M HUCKaTh CaMOCTOSTENIBHO CpeAcTBa JAOCTHKeHHs 1emud. - CocTaBisTh
(MHAMBHIyalbHO WUJIU B TPYIIIE) IJIaH PElIeHUs TPOOIeMbl (BBIIIOTHEHHS IPOEKTA).
- PabGotas 1o miaHy, CBEpsATh CBOM JIEHCTBUSA C LIEIbIO U, P HEOOXOJUMOCTH, UCIIPABIIATH OIIMOKU
CaMOCTOATENIBHO. - B 1uanore ¢ ydumresneM COBEPIIEHCTBOBATh CaMOCTOSITEIBHO BbIPAOOTaHHBIE
KPUTEPHH OLICHKH.

Kommynuxamuenvie YV/I:
- CaMOCTOSITETHHO OPraHW30BbIBATh YueOHOE B3aUMOJCHCTBHE B IpyMie (onpeaensTs o0ue ey,
pacmpenensit poJid, J0TOBapUBaThCcs JApyr ¢ japyrom u T.4.). CpernctBom ¢GopMupoBaHus
KOMMYHHUKATHUBHBIX YVY]| cimyxaT TexHojorus mpoOieMHoro juanora (moOyxaaromuil u
MOABOIAIIMNA TUaNor) U paboTa B MaJlbIX TPYIax, a TakKe UCIOJIb30BaHUE HA YPOKAX 3JIEMEHTOB
TEXHOJIOTUU MPOAYKTUBHOTO UTCHUSI.

IIpeaMeTHBIME pe3yTbTaTaMU U3Y4EHHS MPEAMETa « XUMHS» SBISIFOTCS:

- @opmupoBaHUE TEPBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX MPEACTABICHUH O BEIIECTBAX, HX
NPEBPAICHUSIX M I[PAKTUYECKOM TPUMEHEHWH; OBJAJCHUE MOHATHHHBIM anmapartoM |
CHMBOJIMYECKUM SI3bIKOM XHMUU;

- Oco3HaHne OOBEKTHBHO 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMHUYECKHX IPEBPALICHUI OpPraHMYeCKUX M HEOPraHWYeCKUX BEIIECTB Kak
OCHOBBI MHOTHX SIBJICHUH JKMBOM W HEXHMBOW NpPUPOJBI, YIIyOJNeHHWE TPEICTaBICHUH O
MaTepHaIbHOM €MHCTBE MUPA;

- OBnajieHre OCHOBaMH XHMUYECKOH I'paMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTUBHO
OILICHUBATh >KM3HEHHBIE CUTYallMM, CBSI3aHHbIE C XHMMHUEH, HaBbIKaMU O€3011aCHOTO OOpalleHHs C
BEIIIECTBAMH, MCIOJIb3YeMbIMU B MOBCEIHEBHON KM3HHM; YMEHHEM aHAJIU3UPOBATh U IJIAHUPOBAThH
9KOJIOTHYECKU Oe30IacHOEe MOBEICHHUE B LENIAX COEPEKEHUS 30POBbS U OKPYKAIOIIEH Cpebl;

- ®opMupoBaHHE YMEHUH YCTaHABIUBATh CBS3U MEXKJY PEaJbHO HAONIOJAEMBIMM XUMHUYECKHUMHU
SBIICHUSIMM U TIPOLIECCAMHU, MPOUCXOSAIIUMH B MHUKPOMHpE, OOBIACHATh NPUYMHBI MHOT000pasus
BEIIIECTB, 3aBUCUMOCTh MX CBOWMCTB OT COCTaBa M CTPOCHHUS, a TAKXKE 3aBUCHUMOCTb NPUMEHEHUS
BEIIECTB OT UX CBOWCTB;

- IIpuoOpereHus ompITa UCHOIB30BAHUS PA3IMYHBIX METOJIOB M3YUEHHs BEIIECTB; HAOMIOACHUS 3a
UX MPEBPALICHUSAMHU NPU MPOBEACHUN HECIOXKHBIX XUMHUYECKUX DKCIIEPUMEHTOB C HCIIOJIb30BaHHEM
1a00paTOPHOTO 00OPYAOBAHUS U IPUOOPOB;



- YMeHHe OKa3bIBaTh MEPBYIO MMOMOIIb IIPH OTPABICHHUSAX, 0XKOTaX M JPYTUX TPaBMax, CBS3aHHBIX C
BEILIECTBAMH U JIAOOPATOPHBIM 000PYyIOBaHHEM;

- Omnazenue npueMaMu paboThl ¢ MHPOPMAIMEH XUMUYECKOTO COJCP)KAHHS, MPEJACTABICHHOW B
pas3Ho (opme (B BuAE TEKCTa, (GOpMyIl, TpapUKOB, TAOIUYHBIX JAHHBIX, CXeM, poTorpaduii u ap.)

- Co3nmaHue OCHOBBI JiIsi OPMHUPOBAHUSI MHTEpECa K PACIIUPEHHIO M YIIIYOJICHHIO XUMHYECKUX
3HAHWK W BBIOOpAa XMMHU KaK MPOQHIBHOTO IMpeaMera IMpH MepexoJe Ha CTYINEHb CPEIHEro
(momHOTO) O0IIEr0 00pa3oBaHMs, a B JajbHEWIIEeM M B KadecTBe chepbl cBoe MpodeccHoHAIbHOMI
JeATSIbHOCTH;

.- ®opMuUpOBaHUE NPEACTABICHUNA O 3HAYCHUU XMMHUUYECKOHW HAYKH B PEIICHHH COBPEMEHHBIX
IKOJIOTMYECKUX MPOOJIeM, B TOM 4YHCIE€ B TNPEIOTBPALICHUM TEXHOTCHHBIX M JKOJOTHMYCCKUX
Karactpod.

Oowan xapakmepucmuka yuedoHo20 npoyecca
OcHognble mexnonocuu ooyuenus:

[Iporpamma  kypca «XWUMUW» TIOCTPOCHa HAa  OCHOBE  CIHPAJIGHOW  MOJEIH,
TpeayCMaTpUBAIONICH TIOCTETICHHOE Pa3BUTHE W YIITYOJIEHHE TEOPETHYECKHX IPEICTABICHUH TpU
JMHEWHOM O03HAKOMJICHHHU C SMIHPUIECKAM MaTEepPHaIOM
Tecter, camocTosiTeNnbHBIE  pabOTa, KOHTPOJIbHBIE  pabOThI, yCTHBIA  OMpOC,  3alluTa
HCCIE0BATENBCKUX PadoT.

[Mpeobnamarommmu popMaMH TEKYIIETO KOHTPOJIS SIBISIOTCS CaMOCTOSITENIbHBIE M KOHTPOJIBHBIE
paboThI, pa3UYHBIE TECTOBBIE (OPMBI KOHTPOJISL. [IpOMEXYTOUHBII M HWTOTOBBIA KOHTPOJb
MPOBOJUTCS B pOpME KOHTPOJBHBIX paboT

Cooepocanue kypca 9 knacc

Ne | Pazoenvt npozpammul Koauuecmeo | Konuuecmeo Konauuecmeo
n/n uacoe KOHMPOIbHBIX | RPAKMUYECKUX
paoom paoom
1 MHuoroo0Opa3ue XuMu4eckux peakuuii | 17 2 2
2 MHuoroo6pasue BeniecTB 43 3 5
3 Kpatkuit 0630p BakHeHIImx 6 1
OpraHMYECKUX BEILEeCTB

4 Pe3zepsnoe epemsn umozo 2

Hmozo 68 6 7

Pa3nen 1. MHorooOpa3ue Xxumudeckux peakuuii Knaccupukamus XUMHYECKUX PEaKIIHi:
pEeaKiuu COCAMHEHUS, pas3NoKEHUs, 3amelieHus, oOmeHa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakiuu. OKHCIUTENb, BOCCTAHOBUTENb, MPOIECCHl OKUCIEHUS U BoccTaHOBieHUs. CocTaBieHue
YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C TMOMOIIBI0 METOJa JJIEKTPOHHOTO
OanaHca.

TennoBbie 3(h(HeKThl XUMUYECKUX PEAKIUi. IK30TEPMUUECKHUE U SHAOTEPMHUUECKUE PEAKIIHH.
Tepmoxumuueckue ypaBHeHHs. PacuéThl M0 TEPMOXUMHUYECKUM YPaBHEHUSIM.

CkopocTh XUMUYeCKuX peakuuil. GakTopbl, BIUSIONIME HA CKOPOCTh XUMMUYECKUX PEAKIIUi.
[lepBonauanpHOE TpenacTaBieHHe o KaTtanuie. OOpaTumbie peakiuu. [loHATHE O XUMHYECKOM
PaBHOBECHH.

XUMHYECKHE pEaKlIMH B BOAHBIX PAcCTBOPaX. DIJIEKTPOJIUTHI M HEIIEKTPOJUTHI. HOHBI.
Katuonsl u anuonsl. [ udpamuas meopus pacmeopos. INEKTPOIUTHIECKAs JUCCOLUAIUS KUCIIOT,
ocHOBaHUH U coneil. Crnabble U CHIIbHBIE dNEKTPONUTH. CTeneHb Tuccolranuu. Peakiiuu moHHOTO
oOMeHa. YCJIOBHS TEUSHHS peakiuii HOHHOTO OOMEHa J0 KOHIa. XUMHUYECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX COCAWHEHUH B CBETE MPEACTAaBICHUH 00 AIEKTPOIUTHYECKON
JMICCOLIMAIIMU ¥ OKUCIUTENLHO- BOCCTAHOBUTEIIBHBIX peaKkiusx. [lonsamue o euopoause coneu.

JdeMoHcTpanum:
[Ipumepsl 5K30- U DHAOTEPMUYECKHX peakUUi. B3auMoaelcTBUE IIMHKA C COJITHOM H
YKCYCHOM KHCJIOTOH. B3anmMoneicTBHE T'paHyJIUPOBAHHOTO LMHKA M LIMHKOBOW IIBUIM C COJISTHOU



kucinotoi. B3anmopelictBue oxcupa Meau (II) ¢ cepHoil KMCIIOTON pa3sHOM KOHLEHTpaLUUu IpU
pa3HbIX TemnepaTrypax. l'opeHue yriisi B KOHLIEHTPUPOBAHHOM a30THOM KucioTe. ['opeHue cepsl B
pacruiaBiaeHHOM cenuTpe. lcnblTaHHe pacTBOPOB BEIIECTB HA JIIEKTPUYECKYIO IIPOBOIUMOCTD.
JIBU)KEHHE HOHOB B MIEKTPUYECKOM I10JIE.

IIpakTnuyeckune padoThI:
N3yuyenue BIusHMS YCIOBUHM IPOBEACHNS XUMUYECKONW PEaKIMK Ha €€ CKOPOCTb.
Pemenne skcrepuMeHTanbHBIX 3amad 1o TeMe «CBOMCTBAa KHUCJIOT, COJIEW M OCHOBaHMHM Kak
JJIEKTPOJIUTOBY
JlaGopaTopHble onbIThI: Peakiinu oOMeHa MEXIy pacTBOPAMU dIIEKTPOJIUTOB
Pacyernble 3a1a4u: BeruucieHus 1o TepMOXUMHUYECKUM YPABHEHUSM PEAKIIMIA.

Paznen 2. Muoroo0Opasue Bemects. Hemeransl. ["amoreHst.

[TonoxxeHne B MEPUOTUYECKON CHCTEME XMMHUYECKUX DJIEMEHTOB, CTPOCHHE WX aTOMOB.
Haxoxnenue B mnpupoae. Pusznueckue M XHUMHUYECKHE CBOMCTBAa ranoreHoB. CpaBHHUTENbHas
XApaKTEepUCTHKA TrajoreHoB. llomyueHune U mNpuMeHEeHHE TrainoreHoB. Xuop. Pusnueckue u
XUMHYECKHE CcBoKMcTBa xiopa. [Ipumenenune xmopa. XiaopoBomopona. Dusnueckue CBOMCTBA.
[Tonyuenue. ConsiHast kucnota u e€ conu. KauectBeHHas peakiusi Ha XJIOpUI-HOHBI. Pacnio3HaBanue
XJIOPUAOB, OPOMHIOB, HOHUJIOB.

Kucnopon u cepa. IlonokeHne B NEpPUOAMYECKON CHCTEME XUMHUYECKHX 3JIEMEHTOB,
cTpoenue ux atoMoB. Cepa. Ayuotponus cepbl. Duznueckue u xumuueckre cBoictBa. Haxoxnenue
B nipupone. [Ipumenenne cepsl. CepoBogopon. CepoBoaopoaHas kuciaoTa u e€ conn. KauecTBeHHas
peakuus Ha cynbdua-uonsl. Oxeun cepri(1V). dusndeckue n xumudeckue cBoictpa. [Ipumenenue.
Cepnucras kucnorta u e€ conm. KauectBeHHast peakius Ha cyabdur-uonsl. Oxcun cepoi( VI).

Cepnas kuciora. XUMHUYECKHE CBOWCTBA pa30aBICHHOW M KOHIIEHTPUPOBAHHON CEpHOM
kucnoThl. KauecTBeHHas peakuus Ha cyiab(haTHOHBI. XMMHUYECKHE pPEaKLUH, JiexKalllue B OCHOBE
MOJIY4YE€HHS] CEPHOM KMCIIOTHI B MPOMBIIIIIEHHOCTH. [I[puMeHeHre CepHOM KUCIOTHI.

Azot u pocdop. [lonoxeHne B mEPHUOIUIECKON CHCTEME XUMUUYECKUX JIEMEHTOB, CTPOSHHUE
WX aTOMOB. A30T, (U3NYECKHE W XUMHYECKHE CBOMCTBA, MOJIyueHHE W TpuMeHeHue. KpyroBopot
azora B npupone. AmMMuak. Pusnueckue M XUMUYECKHE CBOMCTBA aMMHUaKa, IOJy4YEHHUE,
npuMeHenne. Conu aMMOHUS. A30THasi KMCJIOTa U €€ cBoKcTBA. OKUCINUTEIbHBIE CBOMCTBA a30THOU
kucnoThl. [lonyueHne a30THON KUCIOTHI B Jaboparopuu. XMMHUECKHUE peaklnu, JeKallie B OCHOBE
MOJIY4YEHUS! a30THOM KUCJIOTHI B MPOMBILIIEHHOCTH. [IpuMeHnenne a30THON KuciaoTel. Cojin a30THOM
KHUCTIOTBI M UX MpUMeHeHue. A3otHble ynoopenus. @ocdop. Amiorponus pochopa. dusndeckue u
xumudeckue cBoictBa docdopa. Oxcun dochopa(V). @ochopnas kucnora u e€ conu. PochopHbie
ynoopeHus.

VYrnepon u kpemHuil. [lonoxeHue B NEpUOAMYECKON CHCTEME XUMUYECKHUX 3JIEMEHTOB,
CTPOEHHME HMX aTOMOB. Yriepod. Amiorpomnus yriaepoja. Puznueckue M XUMHUYECKHE CBOMCTBA
yriaepoaa. AncopOuus. YrapHblii ra3, cBoiicTBa M (pu3MOJIOTHYECKOE [EHCTBHE HAa OPraHU3M.
Yrnekucnblii ra3. YroipHas KuciaoTta u e€ conu. KauecTBeHHas peakiius Ha KapOOHAT-HOHBI.

Kpyrosopot yriepoaa B npupoje. OpraHu4eckue COeIMHEHUs YTIIepoaa.

Kpemuuii. Oxcun kpemuus(IV). Kpemunenas kucnota u e€ conu. Cmexno. [{emenm.

Mertamnsbl. [lonoxkeHne METAIIOB B MEPUOAMYECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOEHUE UX
aToMoB. Metamnuyeckass cBs3b. PU3NUECKHE CBOMCTBA METAJJIOB. Pl aKTMBHOCTHM METaIOB
(PMEKTPOXUMHUYECKUI psAJl HaANpsHKEHUH MeTalsioB). XUMHUYECKHe CBOiicTBa MeTamioB. Oomue
crocoObl mosyueHusi metauioB. CruaBel MetaioB. [lenounsie Metamnsl. [lomoxeHne MIeNTOUHBIX
METAJUIOB B IEPUOIUYECKON CUCTEME, CTpOEHUE UX aToMOB. HaxosxieHue B npupoe. duznueckue u
XUMUYECKUE CBOMCTBA IIEIOYHBIX METAIOB. [[prMeHeHre MIET0YHbBIX METAIUIOB U UX COCIUHEHUI.
[[lenouno3zemenbHble MeTaIbl. [looKeHUE IIETOYHO3EMENBHBIX METANIOB B MEPUOJAUYECKON
CUCTEME, CTpOEHME HX aroMoB. Haxoxxaenue B mpupoje. MarHuii M KaJbLUH, WX BaKHEUIIUE
coenuHeHUs. JKECTKOCTh BOMBI U CIOCOOBI €€ ycTpaHeHus. AnromuHuil. [lonoxxeHue amroMuHUS B
MEepUOANYECKON CHUCTEME, CTpoeHue ero aroma. Haxoxpaenwe B mnpupoae. Dusnueckue u
XUMHYECKHEe CBOMCTBa amoMuHus. [IpuMeHenne amroMuHus. AM(OTEPHOCTh OKCHUIA U THAPOKCHIA
amomunus. JKenezo. [lonoxxkenue xene3a B MEPUOJAUYECKOM CHCTEME, CTPOCHHE €ro aTroma.



Haxoxnenue B mpupone. @uznueckue U XUMUYECKUE CBOMCTBA Xkeje3a. BaxHelune coeauHEHUs
xenesa: okcuabl, ruapokcuabl U conu sxenesa(ll) u xenesa(lll). KauectBennble peakiiuym Ha MOHBI
Fe2+ u Fe3+.

JdeMoHcTpanum:

®usnyeckue coiicTBa ranoreHoB. IlomydeHne XJI0poBOJOPOAA U PACTBOPEHHE €ro B BOJE.
Annorpornasle Mogudukanuu cepsl. OOpa3ibpl NpUPOAHBIX CynbPuIoB U cyibdaros. Ilomydenue
aMMHaKa U ero pacTBopeHue B Boje. O3HakoMiIeHHE ¢ 00pa3aMu IpUPOAHBIX HUTPATOB, (pocdaron
Mojenu KpUCTAIUTMYECKHX PEImETOK anmasza W rpadura. 3HAKOMCTBO C 00pas3laMu MPUPOIHBIX
KapOOHATOB W CHWJIMKATOB 3HAKOMCTBO C OOpaslamMu Ba)XKHEHIINX COCAMHEHUH HATPHS, Kayusi,
MPUPOJHBIX COCITUHEHUH KalbLus, pyJaMH >Kelle3a, COSAWHEHHMSIMH alOMHUHUS. B3ammoneiicTBue
IIETOYHBIX, IIETOYHO3EMENIbHBIX METAIIJIOB U aJIIOMUHUS ¢ BOJOH. CKUraHue jkene3a B KUCIOPOAe U
XJIOpE.

IIpakTnuyeckune padoThbi:

[Tonyuenue coyiiHOM KUCIOTHI M U3yueHHe e€ CBOWCTB. PeleHne skcrepuMeHTalbHbIX 3a/1a4
o reme «Kucnopon u cepa» Ilomydenre aMMuaka 1 U3y4eHHE €ro CBOMCTB.

[Tonyyenue oxcuaa yraepona (IV) u uzydenne ero cBoiictB. PacrioznaBanue kapbonatoB. Pemienue
AKCIEPUMEHTAJIBHBIX 337a4 10 TeMe «MeTallIbl U UX COETUHEHUS.
JlabGopaTopHbIe ONBITHI:

BeITecHEeHHe rajoreHaMu Ipyr Apyra U3 pacTBOpOB UX coeMHEeHMM. KadecTBeHHbIE peakiuun
cyneua-, cynb¢ut- u cyabdar- MOHOB B pacTtBope. O3HaKOMJIEHHE C OOpa3laMu cepbl U €€
IIPUPOIHBIMU COEIMHEHUSIMU. B3anumoieficTBre coaell aMMOHMS CO IEI0YaMU.

KauecTBeHHble peakiuy Ha KapOOHAT- W CUIMKAT- MOHbI. KauecTBeHHas peakius Ha YIJEKUCIBINA
ra3. M3yuenume oOpa3uoB MeTauioB. B3aumojneiicTBHE MeETaNJIOB C pacTBOpPaMU  COJIEH.
O3HakoMJIEHHE CO CBOMCTBAMH U IPEBpaLICHUSIMH KapOOHATOB U THAPOKapOOHATOB.

[lomyyeHne ruapokcHa allOMMHHS M B3aHMOJEHCTBHE €ro ¢ KUCIOTaMH M  ILEI0YaMHu.
KauecTBennsie peakunu Ha noHsl Fe2+ u Fe3+

PacuerHnnle 3agaun:

Brruucinenuss mo XMMHUYECKHM YpaBHEHHUSM MacChl, 00béMa MM KOJMYECTBA BEIICCTBA
OJIHOTO M3 MPOJAYKTOB PEAKIIUHU M0 MAaCcCe MCXOAHOTO BEIIECTBA, 00bEMY MM KOJUYECTBY BEIIECTBA,
COJIEpIKAIIETO OMPEISIEHHYIO IOTI0 TPUMECEH.

Pa3nen 3. Kparkuii 0630p BaKHEHUITUX OPraHMYECKUX BEIIECTB

[Ipenmer oprannueckoit xumuu. Heoprannueckue u opraHuuecKue CoeIMHeHus. YTiepoa —
OCHOBA *M13HU Ha 3emiie. OCOOEHHOCTH CTPOCHHSI aTOMa Yriepoa B OPraHuYeCKUX COCTUHEHUSIX.
VYrneBogoponsl. IlpenenbHble (HACBIIEHHBIE) YriaeBOAOpoAbl. MeTaH, »5TaH, MpomnaH —
MPOCTEHIINE MTPEICTABUTENHN MIPEEIbHBIX YIJIEBOJOPOJIOB. CTpyKTypHBIE bopmyIbl
yriaeBOA0POAOB. ['oMONOrudecKuil psi mpeaenbHbIX YIIIeBOA0po10B. ['oMonoru. @usndeckue u
XMMHUYECKHE CBOMCTBA MPEENbHBIX YIIIeBOJOpOoI0B. Peakuinu ropenus u 3amenienus. Haxoxaenue
B MPUPOJE MpeAeNbHBIX yrieBoaopoaoB. [Ipumenenue metana. HempenenbHble (HEHACHIIIEHHBIE)
YIIEBOJOPOAbl. DTUJICHOBBIM PsiJi HENPEENbHBIX YIIIEBOJOPOJOB. OTHiEeH. PU3NuecKue Hu
XUMUYECKUE CBOICTBa 3TWieHa. Peakuus mnpucoenuHenus. KauecTBeHHbIE peaklMM Ha STUIIEH.
Peaknus nonmumepusamnuu. [Honustunen. Ilpumenenune stuneHa. ALETUIICHOBBIN P HENIPEAEIbHBIX
yriaeBooponoB. Arnerwned. CpoiictBa anetwieHa. [Ipumenenue aneruneHa. I[Ipou3BojHbIe
yriaeBoaopoaoB. Kparkuii 0030p OpraHMYecKUX COETUHEHHI: OJHOATOMHBIE CHHUPTHI (METaHOIL,
ATaHOJ), MHOTOATOMHBIE CIIUPTHI (ITUJICHIJIUKOJIb, TIIUIEPUH), KapOOHOBBIE KHCIOTHI (MypaBbUHAS,
YKCYCHasl), CJOXHBIE S(QUPBI, KUPHI, YrIeBOAbI (TIIOKO3a, caxapo3a, Kpaxmal, IeJIII0I03a),
aMUHOKHCIIOTHI, OeKku. Ponbs 6e1KkoB B opranusme.

[lonaTre 0 BRICOKOMOJEKYSPHBIX BellecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, TIOJIUMED,
CTPYKTYPHO€ 3B€HO, CTENEHb NoJIMMepu3auu. [lonui3TiiieH, noaunponuieH, noIuBUHUIXIOPH/I.

JdemoHcTpaumnu:



Mopnenu MOJNEKyd OpraHMYecKHuX coenuHeHuil. ['opeHue yrieBomopoaoB U OOHApYKEHUE
MpOAYKTOB UX ropeHus. KauecTBeHHas peakuusi Ha stuieH. [lomyuenue stuiena. PactBopenue
3TUJIOBOrO cnupTa B BoAe. PactBopeHme rimuepuHa B Boje. [losydeHHe U CBOKCTBA YKCYCHOM
KHUCIIOTHI. MccienoBanue CBOMCTB KUPOB: paCTBOPUMOCTh B BOJE U OPraHUYECKUX PACTBOPUTEIISX.
KauecTBeHHBIE peakuuM Ha INIIOKO3y M KpaxMman. O3HakoMJeHHE ¢ o0pa3laMM U3JACIUNA U3
MIOJIMATUIIEHA, OJIUIPOIMIIEHA, TOJIMBUHUIXIIOPUAA.

IIpakTnyeckune padoThl CTPYNIUPOBAHBI B OJIOKM — XHUMHYECKHUE MPAKTUKYMBI, KOTOPBIC CIIY>KaT
HC TOJIBKO CPCACTBOM 3aKpPCILJICHUSA YMGHI/Iﬁ W HABBIKOB, HO TaKXXC H CPCACTBOM KOHTPOJIA 3a
Ka4eCTBOM HX c(hOpPMHUPOBAHHOCTH.

Cnucox numepamypui
na ywawguxca:
Y4eOHUKH:
1. Pymutuc I'.E. Xumus: 8 xi.: yuae0. musa obmeoOpazoBat. Yupexnaenuii / I'.E. Pymsutuc, @.I'.
®enpamad. — M.: [IpocBenienue.
2. I'apa H.H. Xumus: 3agaunuk ¢ «momoutHukom»: 8-9 kmaccer / H.H. I'apa. — M.: IIpocBemnienue
Cnucok numepamyput 0151 nedaz0206:
1. Pymutuc I'.E. Xumus: 8 xi.: yue0. misa o6meoOpazoBar. Yupexnaenuii / I'.E. Pymsutuc, @.I'.
®enpamad. — M.: [IpocBenienue.
2. Xumust: 8 KJ1.: JIEKTPOHHOE MPUJIOKEHHUE K YICOHHKY.
3. I'apa H.H. Xumus: 3amaunuk ¢ «nomomHukom»: 8-9 kmacesl / H.H. I'apa. — M.: [IpocBemienue
4. I'apa H.H. Xumus. Pabouue nporpammsl. [Ipenmernas nunus yaeonukoB ['.E. Pym3urtuca, @.I'.
Oenpamana. 8-9 kmacce/ H.H. T'apa. — M.: IlpocBemenue. 5. Pamenkwmit A.M. Xumus:
muaakTudeckuii matepual: 8-9 kii. / A.M. Papeuxuii. — M.: [Ipocsenienue.
6. 'apa H.H. Xumus. Ypoxku: 8 k. / H.H. I'apa. — M.: [IpocBemenue.
7. bopoBckux T.A. Tectol o xumuu. [lepBonavyanbHbie Xumuyeckue noustus. Kucinopoa. Bogopo.
Bona, pactBopel. OCHOBHBIE KJIacChl HEOpraHMuYecux coenuHeHuil: 8 ki1.. k yueObnuky I[.E.
Pynsutuca, ®@.I'. ®enpamana «Xumus. 8 kiace». — M.: U3garenbctBo «Ok3amen», 2010.
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Ne HaumeHoBaHue pa3ieioB U TeM Kounu JlaTa npoBeneHust
€CTBO
YACOB Mo IJIaHy | (PaKTHYECKHU
IToBTOpEeHUE 0OCHOBHBIX BoNpocoB 8 kiacca (3 yaca)
1. | Texnuka Oe30macHOCTH B KabuHeTe XuMun. CTpoeHue 1 3.09.
aroMa. [lepronnueckuii 3akoH u [ICXD JI.U. MenneneeBa
B CBETE CTPOEHUS aToMma.
2. | Xumunueckas cBsi3b. CTpoeHHE BEIECTBA. 1 5.09.
3 | OcHOBHBIE KJIACCHI HEOPTAaHUYECKUX BEIIECTB, UX CBSI3b 1 10.09.
MEXKTy COOOI.
Tema 1. Knnaccupukauus XumMmudecKHX peakuuii (6 yacoB)
4 | OKUCIUTENHHO — BOCCTAHOBUTEIBHBIC PEAKIINH 1 12.09.
5 | TermoBoit 3pdeKT XuM. peakiuu. 1 17.09.
6 | Pacuersl Mo TEPMOXMMHYECKUM ypaBHECHHUSIM. 1 19.09.
7 | CKOpOCTh XUMHUUYECKHUX PEAKITUN. 1 24.009.
8 | IlpakTuyeckas padora Ne 1. V3yueHue BIusHus 1 26.09.
yCIOBUH MPOBEACHUS XUMUYECKOW PEAKIINH Ha €€
CKOPOCTH
9 | Xumu4eckoe paBHOBECHE. Y CIIOBHUS €0 CMEIICHHUS. 1 1.10..
10 | CymHocTh mporecca 3JIeKTPOIUTHUECKOH TUCColralun 1 3.10
Tema 2. JjekTpojMTUYecKas qucconuanus (7 yacon)
11 | DnexkrponuTUYecKas AUCCOIHMAIMALINS KHCIOT,IIeTouel U 1 8.10.
COJIEN.
12 | CnaGbie u CUIIbHBIE STEKTPOIUTHI. CTeNeHb TUCCOLUAIUH. 1 10.10.
13 | Peakmuu noHHOro oOMeHa. 1 15.10.
14 | Tuaponus conei. 1 17.10.
15 | IpakTuuyeckas padora Ne 2. Pemenue sxcnepu- 1 22.10.
MEHTAIBHBIX 33/1a4 10 TeMe «CBONCTBA KUCIOT,
OCHOBaHUH M COJIEH KaK dJIEKTPOITUTOBY.
16 | KourpoabHas padora Ne 1 no teme: 1 24.10.

«3J’IeKTpOJ'II/ITI/I‘-ICCKa$I JUCCOLMALIv).

Tema 3. I'asiorensl (5 yacoB)



http://keramikos.ru/table.php?ap=table1000405
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17 | XapakTepHucTuKa rajoreHoB 1 5.11.
18 | Xunop 1 7.11.
19 | XitopoBOAOPO: MOTYICHHE U CBOWCTBA 1 12.11.
20 | ConstHast KHCJIOTA U €€ COJIH 1 14.11.
21 | HpaxTuyeckas padora Ne 3. [lonydyenue constHOM 1 19.11.
KHUCJIOTBI U U3yYEHHUE €€ CBOMCTB
Tema 4. Kucjiopoa u cepa (6 yacon)
22 | XapaKkTepHuCTHKa KUCIOPOJIa M CEPHI 1 21.11.
23 | Cepa. ®u3nuecKkue 1 XUMUUYECKHE CBOCTBA CEPHI. 1 26.11.
IIpumeHeHue.
24 | CepoBonopoa. Cynbhuasl 1 28.11.
25 | Oxcupa cepsl (IV). CepHECTast KHCIIOTa U UX COJIH. 1 3.12.
26 | Oxcupn cepsl (VI). CepHast KUCIIOTA U €€ COJIH. 1 5.12.
27 | IpaxkTuyeckas padora Ne 4. Pemenue skcriepu- 1 10.12.
MEHTAJIBHBIX 3a/1a4 1o TeMe «Kucimopos u cepay.
Tema 5. Azor u docdop (8 yacosn)
28 | Xapakrepuctuka azota u pocdopa. Puznueckue u 1 12.12.
XMMUYECKHE CBOMCTBA a30Ta.
29 | Amvuak. Ou3ndeckne 1 XUMHYECKUE CBOMCTBA. 1 17.12.
[Tony4yenue, npuMeHeHuE.
30 | IlpakTuyeckas padora Ne 5. [Toyuenue ammuaka u 1 19.12.
W3yYECHHUE €r0 CBOMCTB.
31 | Conm amMmmMOHwUsI. 1 24.12.
32 | A3oTHas KHCIIOTA. 1 26.12.
33 | Cosnt a30THOM KUCIIOTHI 1 14.01.
34 | ®dochop. Puznveckue u XUMHIECKHE CBoicTBa hocdopa. 1 16.01.
35 | Oxcua pocdopa (V). dochopHas kucioTa u €€ COJIH. 1 21.01.
Tema 6. Yruepoa u kpemuuii (9 4acon)
36 | XapakTepucTuka yriiepoaa u KpeMHUs. AJUTOTPOIHS 1 22.01.
yriepoja
37 | Xumudeckue CBOMCTBA yriepoaa. AncopOomms 1 28.01.
38 | CgoiictBa yrapaoro (CO) u yriekucnoro razop(CO2) B 1 30.01.
CpaBHEHHH.
39 | YrousbHas kucioTta u ee coid. KpyroBopor yriepoja B 1 4.02.
IPUPOJIC
40 | IlpakTuyeckas padora Ne 6. [Tonyuenue okcuaa 1 6.02.
yraepoaa (IV) u uzyuenue ero cBoiicts. Pacno3naBanue
KapOOHATOB.
41 | Kpemnwmii. Oxcun kpemuus (1V) 1 11.02.
42 | Kpemnueas kuciota u ee conu. Ctexio. [lemenr. 1 13.02.
43 | KonTpoJasHas padora Ne 2 o remam: «Kucmopon u cepa. 1 18.02.
A30T 1 pocdop. Yriepoa u KpeMHUIN.
Tema 7. O61mme cBoiicTBa meTa/L10B (13 yacoB)
44 | XapakTepuCcTUKa METaJNIOB 1 20.02.
46 | HaxoxkeHue MeTalljIoB B MIPUPO/IE U OOIIHNE CIIOCOOBI UX 1 25.02.
MOJTy4eHUS
47 | XuMu4ecKkrue CBOMCTBA METAIJIOB. DJIEKTPOXUMUYECKUN 1 27.02..
PSiI HATIPSIKEHHU METaJIOB.
48 | Cnnassl (CTajb, YYTYH, JIOPATIOMUHUN, OpOH3). 1 4.03.
49 | IllenoyHbIc METAILIBI. 1 6.03.
50 | Marnuii. [l{eao4yHO03eMeNbHBIC METaJLTbI. 1 11.03.
51 | Kanemuii u ero coenqnuerus. JKeCTKOCTb BOJIBI U CITOCOOBI 1 13.03.

€¢ YCTpaHEHHUsI.




52 | Amomunuii. [TonosxeHue aJrOMUHUS B TIEPUOTMUECKON 1 18.03.
CHCTEME M CTPOCHHE €r0 aToMa.
53 | Baxseiimme coeTMHEHS ATIOMUHUS 1 20.03.
94 | Kenezo. [lonoxeHue xene3a B IEPUOTUIECKON CUCTEME U 1 1.04.
CTPOCHHUE €r0 aToMa.
55 | CoennHeHus xenesa 1 4.04.
56 | IpakTuyeckas padora Ne 7 Pemenue 1 8.04.
HKCTIEPUMEHTAIBHBIX 33134 10 TeMe «MeTauibl 1 uX
COCITMHEHUS.
57 | KourpoabHas padora Ne 3 o teme: «O01mue cBoiicTBa 1 10.04.
METAJIOBY.
Tema 8. OcHoBbl oprannyeckoii xumuu (11 yacoB)
58 | [lepBoHavaIbHBIE CBEJCHUS O CTPOCHUN OPTaHHYECKIX 1 15.04.
BEIIECTB.
59 | VopoureHHas KiacCH(pUKAIUS OPTaHUISCKUX COSTMHECHUH. 1 17.04.
60 | IIpenenbHbIC YrieBOAOPOI6l. MeTaH, ITaH. 1 22.04.
61 | HempenenbHbIC YTIIEBOAOPOIBI. DTHIICH. 1 24.04.
62 | Ilomumepsl 1 29.04.
63 | [IponsBoaHbBIe YIIIeBO0POI0B. CIIUPTEHI. 1 6.05.
64 | KapbonoBble kucioTsl. CiioskHbIe d3QupHL. JKuphI 1 13.05.
65 | YrieBosl 1 15.05.
66 | AMuHOKHCIOTHI. benkun 1 20.05.
67 | Koutpoabnasi padora Ne 4 o teme: «Opranndeckas 1 22.05.
XUMHSD.
68 | O6oOmenne 3HaHUH, IOJTYyYEHHBIX B 9 Kitacce. 1 27.05.




HOACHUTEJIBHAA 3AIINCKA

AnanTupoBaHHasi pabouasi mporpaMMa Mo XMMHUHM paccuuTaHa Ha oOydaroutuxcs ¢ OB3 ¢
3aJIepP’)KKON MCUXUYECKOTO Pa3BUTHUS U YUUTHIBAET CIIEAYIONINE IICUXUYECKHE 0COOEHHOCTH JETeH ¢
3IIP: HeycroiiuMBOo€ BHHMMaHHME, Majbli OO0BEM MaMITH, HETOYHOCTb M 3aTPyAHEHHUE IpU
BOCITPOM3BE/IEHUN MaTepuana, HechOPMUPOBAHHOCTh MBICIUTENBHBIX ONEpalluii aHalln3a; CUHTE3a,
CpaBHEHHUsI, 00001IEHUS, HAPYIICHUS PEUH.

Jletn naHHOM rpyNIbl UMEIOT MOTEHIIMAILHO COXPAaHHBIE BO3MOKHOCTH UHTEIJIEKTYalbHO-TO
Pa3BUTHUSL, OJHAKO JJIS HUX XapaKTepHbl 0COOEHHOCTH MO3HABATENbHON €ATEIbHOCTH, CBI3aHHBIE C
HE3PENOCTHIO AMOITMOHAILHO-BOJICBOI cheps, MTOHMKEHHOM PaboTOCTIOCOOHOCTHIO,
(GYHKIIMOHATBPHOW HEJAOCTATOYHOCTHIO psSAa BBICIIMX IMCUXUYeCKHX (yHkuuil. Hapymenus
SMOIIMOHAIBHO-BOJIEBOM cdepbl U MOBEACHUS MPOSBISIOTCS B €Ia00OCTH BOJIEBBIX YCTaHOBOK,
SMOIIMOHAIBHON HEYCTONYMBOCTH, UMITYJICUBHOCTH, 3PPEKTUBHON BO30YAMMOCTH, JBUTATEIHLHON
PacTOPMOKEHHOCTH JIM00, HAaoOOpOT, BSJIOCTH, amaTUYHOCTH. HemocraTouHas BBIPaXKEHHOCTh
MO3HaBaTeNbHBIX MHTEpecoB y aeted ¢ 3IIP coueraercs ¢ HapylmieHHMEM BHUMAHMS, MaMSTH, C
(YHKIMOHATBHONH HEJOCTAaTOYHOCTBIO 3PUTEIBHOIO M CIYXOBOI'O BOCHPUATHS, C IUIOXOH
KOOpAMHAIIMEH  JBIDKCHHMs  KHCTEH  pyK, OBICTpOM  YTOMIIIEMOCTBIO M CHHIKEHHOU
paboTOCIIOCOOHOCTHIO.

B ycnoBusix npaBuiIbHOro 00y4eHMsI 3TH I€TH MOCTENIEHHO IPEO0I0JIEBAIOT 3a/1€PKKY 00LIEro
IICUXUYECKOTO Pa3BUTHUs, YCBaMBasl 3HAHMS U HaBBIKM, HEOOXOAMMBIE I COLMAIBHOM ajanTaiui.

OTOMY CIOCOOCTBYET HAJIMUHUE PATA COXPAHHBIX 3BEHbEB B CTPYKTYPE UX NICUXUKH, U IIPEXKIE
BCEro, MOTEHIUAILHO COXPAaHHBIX BO3MOKHOCTEH Pa3BUTHSI BHICIIMX ICUXUUYECKUX (QYHKLUH.

Oowan xapakmepucmuka y4eoHozo npeomema

Llenpto peanu3anuu OCHOBHOHM 00pa30BaTElIbHOW MPOTPAMMBI  OCHOBHOTO  OOIIETO
o0Opa3oBaHusi MO YYEOHOMY NpPEAMETY «XUMHS» SBISICTCS YCBOCHHE COJEpXKaHHUS Y4eOHOTO
npeamera «XUMUU» W JOCTHXKEHUE OOYYaIONIMMHCS PE3YyJIbTaTOB HM3YYCHHUS B COOTBETCTBUU C
TpeOOBaHUSAMU, YCTAHOBJICHHBIMU DeiepabHbIM TOCYAaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
OCHOBHOTO 0011ero 00pa30BaHusi U OCHOBHOM 00pa30BaTEIbHOW MPOTPaMMOM OCHOBHOTO OOIIETo
o0Opa3zoBaHusi 00pa30BaTEIBHOM OpraHU3aIIUH.

[Iporpamma mpenmera «Xumus» paccuntaHa Ha | roma. OOlee KOTMYECTBO YacoB 3a
ypOBEHb OCHOBHOTO 00111er0 00pa3oBaHus cocTaBisgeT 68 yacoB (9kmacc)

TeopeTndeckyro OCHOBY M3y4€HHUS HEOPraHMYECKOW XUMHUHU COCTABJISE€T AaTOMHO-
MOJIEKYJISIpHOE Yy4eHue, mnepuoanueckuii 3akoH J[.M. MenneneeBa ¢ KpaTKUMU CBEICHHUSIMH O
CTPOEHUH aTOMOB, BUAAX XUMHUUYECKOM CBS3H, 3aKOHOMEPHOCTSAX MPOTEKAHUU XUMUYECKUX PEaKIIUH,
CBOMCTBaX, MOJYYEHHH, MPUMEHEHHH METaJUI0OB, HEMETAJUIOB U WX COCAMHEHMI, 3HAKOMCTBO C
BOKHEHIIIMMH OPTaHMYECKUMHU BEIIECTBAMHU.

B HU3YUCHUU KYypCa 3HAUUTCIIbHA POJIb OTBOAUTCA XUMHUUYCCKOMY SKCIICPUMCHTY: IIPOBCACHUIO
MPAKTUYCCKUX U J]a60paT0pHBIX paGOT " ONMHMCAHUIO UX PE3YJIbTATOB; CO6J'IIO,Z[CHI/IIO HOPM U IpaBUJI
IIOBCICHHUA B XUMHUYCCKUX na60paTopH${x.



OnHO#l M3 BaXHEHIIMX 3a4a4 OCHOBHOTO oOIIero oOpa3oBaHUs SIBISETCA IOATOTOBKA
oOyJaromuxcss K OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOpPY KH3HEHHOTO U MPO(HEeCCHOHATIBLHOTO
nytd. OOydvaronuecs JODKHBI HAYYUTHCSI CAaMOCTOSITENIBHO CTABUTh LM M ONPEACIATh IMYTH UX
TOCTHKEHUSI, HMCIIOJIb30BaTh MPUOOPETEHHBI B IIKOJIE OIMBIT B PEATbHON >KM3HM, 32 paMKaMHU
y4eOHOTO Tporecca.

XuMmusi Kak y4eOHBIA TpeJIMET BHOCHT CYIIECTBEHHBIM BKJaJ B BOCHHUTAHUE U Pa3BUTHE
oOyyJaromuxcs; OHa MPU3BaHA BOOPY)KUTh MX OCHOBAMHU XUMHUYECKUX 3HAHWMN, HEOOXOAMMBIX JUISA
MTOBCETHEBHOM JKU3HU, 3I0KUTh (PYHIAMEHT /ISl JabHEHIIEr0 COBEPIICHCTBOBAHUS STHX 3HAHUH,
a TakKe CIocoOCTBOBaTh 0€30MaCHOMY IIOBEICHHIO B OKpYXKAWOIIEH cpeae U OepexHOMy
OTHOIIEHHIO K Hel. Pa3BuTHe Mo03HaBaTENbHBIX HHTEPECOB B IPOLIECCE CAMOCTOSITENBHOTO
pUOOPETEHUs] XUMUYECKUX 3HAHUN U MCIOJIB30BAHUE PA3IMYHBIX UICTOYHUKOB MH(POPMAIINH, B TOM
YKCJIe KOMIIBIOTEPHBIX.

Bocnutanue yOexaeHHOCTH B MO3UTUBHOM POJIM XMMHUHU B KU3HU COBPEMEHHOTO OOIIECTBA,
HE00X0AMMOCTU XUMHUYECKH I'PAMOTHOTO OTHOIIEHUS K CBOEMY 310POBBIO U OKPYKAIOLIEH cpefe.

Mecmo yuebnozo npeomema 6 yuedoHom niane

OcoOeHHOCTH cofepxaHUsl Kypca «XUMHUS» SBIAIOTCS TJIABHOM NPUYMHOW TOro, 4TO B
0a3ucHOM ydeOHOM (00pa3oBaTeNbHOM) IUIAHE 3TOT MPEAMET TOSIBISETCS TOCICTHUM B PAILY
€CTECTBEHHOHAYUHBIX JUCIUIUINH, MMOCKOJBKY JIJIsi €0 OCBOCHMSI IIKOJIBHUKU JOJKHBI 00JIa1aTh HE
TOJBKO OMPEJCICHHBIM 3alacoM TMPEABAPUTENBHBIX €CTECTBEHHO-HAYYHBIX 3HAHWH, HO U
JIOCTATOYHO XOPOIIIO Pa3BUTHIM aOCTPAKTHBIM MBIIIJICHAEM.

B obpazoBarenbHO# IporpamMme Mo XUMHUH Ha U3YYCHHE XUMHH B 9 KJ1acce OTBOJUTCS 2 yaca
B Hexmemto, 68 wacoB B rToa. Peanmzammsi MaHHOW MPOTPaMMBI CIMOCOOCTBYET HCIOJIH30BAHUIO
pa3HoOoOpa3HeiX (GOpM OpraHu3aIMi y4eOHOTO Tpollecca, BHEAPEHHIO COBPEMEHHBIX METOIOB
00y4eHHS U TIeAAarornaeCKuX TEXHOJIOTHIA.

Pes3ynrvmamul oceoenusn yueonozo npeomema

OcHoBHO# (hopmoOit opraHu3anuy y4eOHOTO Tpolecca SIBISETCS KIACCHO-ypOYHasi CHUCTEMA.
B kaudectBe NOMOTHUTENBHBIX (DOPM OpraHU3alMM OOPa30BATENBLHOTO MPOIECCa HCIOJIb3YETCs
CHUCTeMa KOHCYJIbTAIMOHHOM MOANEP>KKHU, WHAWBUIYaJIbHBIX 3aHATHM, camocTosiTelbHas padoTa
yUYalllUXCs C HCIHOJIb30BAHUEM COBPEMEHHBIX HWH(MOPMALMOHHBIX TeXHOJOorui. OpraHuzanus
COMPOBOXKICHUSI y4yaIIMXCS HampaBieHa Ha CO3JaHHUE ONTUMAJbHBIX YCIOBUH O0O0y4eHUS;
UCKJIIOYEHHE TICUXOTPaBMUPYIOIUX (PAKTOPOB; COXpPAaHEHHE MICHUXOCOMATHYECKOTO COCTOSIHUS
3I0pPOBbS YYAIUXCS; Pa3BUTHE MOJIOKUTEIHLHOW MOTHBAIMM K OCBOCHHIO MPOTPAMMBbl; Pa3BUTHE
WHIUBUAYAIBHOCTH U OJAPEHHOCTH KaXJA0ro peOeHkKa.

PaGouas mporpamma npeaycmarpuBaeT GOpMHpPOBaHHUE Y yUalIUXcs 001ey4eOHbIX YMEeHH i
U HaBBbIKOB, YHHUBEPCAJIbHBIX Y4YeOHBIX JAeHCTBHI M KJIYEeBbIX KOMIIETEHUHMH: yMEHHE
CaMOCTOSITEIBHO W MOTHBHUPOBAHHO OPraHU30BBIBATH CBOIO IMO3HABATENIBbHYIO JESTEIbHOCTH;
WCIOJIb30BAHME 3JIEMEHTOB MPUYMHHO-CIIEJICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHAILHOTO aHAllM3a;
OTpeJeNieHue  CYIIHOCTHBIX XapaKTePUCTHK H3y4aeMOro OOBEeKTa; YMEHHE pa3BepHYTO
000OCHOBBIBAaTh CYXKICHHSI, JaBaTh OINpEACNEHUs, NPUBOJIUTH JOKA3aTeNbCTBA; OICHUBAaHUE U
KOPPEKTUPOBKA CBOETO MOBEACHUS B OKPYKAIOIIEM MHpE.

Pe3yabTaThl M3ydyeHuss kypca «Xumus. 9 kiaace» npusesneHsl B pasjene «TpeboBaHus K
YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB», KOTOPBI IIOJHOCTBIO COOTBETCTBYET CTaHAApPTy BTOPOIO
nokonenuss PI'OC. TpeGoBaHus HampaBlieHbl Ha pealu3alMi0 CUCTEMHO-/IEATeNbHOCTHOTO, U
JUYHOCTHO-OPUEHTUPOBAHHOIO  IMOJAXOJOB; OCBOEHHME  y4YalllMUMMCS  MHTEJUIEKTYyaJbHOU U
NPAKTUYECKON JEeSITEeIbHOCTH; OBJAJEHHE 3HAHUSAMH U YMEHHSAMH, BOCTpPEOOBAaHHBIMH B
IIOBCETHEBHOM KW3HHU, MO3BOJISIIOIIMMHA OPUEHTHUPOBATHCA B OKPY)KAIOIEM MUPE, 3HAUUMBIMH JIJIS
COXpaHEHUS OKPYKAIOIIEeH Cpebl 1 COOCTBEHHOTO 3/10POBBSI.

IInanupyemMble pe3yJbTaThl H3y4eHHs] Y4eOHOI0 IpeaMeTa

BeinyckHUK Hayuumcs:
[JonuchIBaTh CBOWMCTBA TBEPIBIX, KHUJKUX, I'a3000pa3HbIX BELIECTB, BBIACNAS HX CYLIECTBEHHBIE
IIPU3HAKY;



[]xapaKTepu30BaTh BEILECTBA IO COCTaBy, CTPOECHUIO M CBOMCTBAM, YCTaHABJIMBATh INPUYMHHO-
CJIEICTBEHHBIE CBA3M MEK/Y JaHHBIMU XapaKTEpUCTUKAMHU BELIECTBA;

[JpacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKHI SJIEMEHT,
IIPOCTOE BEILIECTBO, CJIOKHOE BELUIECTBO, BAJICHTHOCTb, UCIIOJb3Ys

3HAKOBYIO CUCTEMY XUMMHU;

[Ju300pakaTh COCTaB MPOCTEUIIMX BEIIECTB C MOMOINBI0 XUMHUYECKHX (OpPMYT M CYIIHOCTb
XMMUYECKUX PEAKIUI C IOMOIIBIO XUMUYECKUX YPABHECHUN;

[/BBIYUCIIATH OTHOCUTENIbHYI0 MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BELIECTB, a TAKKE€ MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHMUSIX;

[JcpaBHUBATH IO COCTaBY OKCHU/bI, OCHOBaHMS, KHCIIOTHI, COJIH;

CxmaccuumupoBaTh OKCUABI  OCHOBAHHUS MO CBOMCTBAM, KHCIIOTHI U COJIM — IO COCTaBY;
[JonucelBaTh COCTaB, CBOMCTBA M 3HAUE€HUE (B MPHUPOAE U MPAKTUUYECKON EATEIHHOCTH YEJIOBEKA)
IIPOCTHIX BEIIECTB — KUCIOPOa U BOJOPO/IA;

[Imoabp30BaThCs JaOOPaTOPHBIM 000PYIOBAaHUEM M XMMUYECKON TOCYI0MH;

[/MpOBOJIUTH HECJIOKHBIE XMMHUYECKUE ONBITHl U HAOJIOJICHUS 3a U3MEHEHUEM CBOICTB BEIIECTB B
Ipolecce HX MpeBpalieHuil; coOnroAaTh MpaBuia TEXHUKH OE30MacCHOCTH NpU TMPOBEACHUU
HaOJIIOJICHUI B OTIBITOB;

[Jpa3nuyarh 5SKCIEPUMEHTAJIBHO KHUCIOTHI W IIEJIOYM, I[OJIb3YSACh WHIUKATOPAaMU; OCO3HATh
HEO0OXOMMOCTH COOTIOJICHUSI Mep O€30TTaCHOCTH MPU 0OpAIEHUH C KUCIOTAMH H IIEJI0YaMHU.

O KnaccudunupoBarb MHOTOOOpa3ue XUMUYECKUX PEAKIIUA

[J3y4uT CBOMCTBA METANIOB, HEMETAJIJIOB U UX COEAMHEHUI

BBINYyCKHUK noJIyuum 603mM0iCHOCHb HAYUUMbCA
[JrpaMOTHO 0OpamiaTbcs ¢ BEIECTBAMH B MIOBCEAHEBHOMN KU3HMU;
[Joco3HaBaTh HEOOXOIUMOCTh COOIIOJCHUS TIPABHJI HKOJOTHYECKH O€30MMacHOr0 TMOBEJICHUS B
OKpYKarollel NpUpoIHON Cpee;
[JIOHMMAaTh CMBICT U HEOOXOIMMOCThH COOJIFOJICHHS MPEANUCAHUN, TIPEJIaraeMbIX B HHCTPYKIIHSX
10 MCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUHU U JP.;
(ucnonp30BaTh pUOOpEeTEHHBIE KJIIOUEBEIE KOMITIETCHTHOCTH npu BBINOJTHEHHHT
HCCIEAOBATEIIBCKUX TMPOEKTOB MO0 HW3YYCHHIO CBOWCTB, CIHOCOOOB TIOJYYEHHUS W PACTO3HABAHUS
BEIIECTB;
[Jpa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, MCIOJIB3YSl CPEJCTBA YCTHOTO M IHUCHBMEHHOTO
0OIIIEeHHsI, TTPOSIBIISATH TOTOBHOCTh K YBKEHUIO MHOW TOYKU 3PEHHUS MPU 0OCYKICHUH PE3YJIbTaTOB
BBITIOJTHEHHOUW pabOTHI;
[JOOBEKTHUBHO OIICHMBAaTh MH(GOPMAIMIO O BEIIECTBAX W XUMHUYECKUX TPOIECCaX, KPUTHUCCKU
OTHOCHTBCS K TICEBIOHAy4yHOW wuH(OpManuu, HETOOPOCOBECTHON pekiiaMe, Kacaromencs
WCIIOJIb30BAaHUS PA3JIMYHBIX BEIIECTB.

Ilepuoauyeckuii 3aKOH W TepPHOAMYECKAs] CcCHCTeMa XuUMHU4Yeckux 3JjementoB J[.H.
Menpeneesa. CTpoeHue BemecTsa.

BrinyckHuK Hayuumces:
[xknaccuuuupoBaTh XUMHUYECKHE 3JEMEHThl Ha METaJlIbl, HEMETAJUIbl, 3JIEMEHTBI, OKCUIBI U
THJIPOKCUIBI KOTOPBIX aM(OTEpHbI, U HMHEPTHbIE IEMEHTHI (ra3bl) AJs OCO3HAHUS BAKHOCTU
YHOPAIOYEHHOCTH HAyUYHBIX 3HAHUM;
[JpackpbIBaTh CMbICI nIeproauyeckoro 3akona .M. Meunneneesa;
(JonuchiBaTh M XapaKTepU30BaTh TaOMUMYHYIO (GOpPMY NEpHOIUYECKON CHCTEMBl XHMHUYECKHUX
JJIEMEHTOB;
[JXxapakTepu30BaTb COCTAaB aTOMHBIX SJE€P U PACIPENEICHUE YKCIIA DIIEKTPOHOB IO DJIEKTPOHHBIM
CJIOSIM aTOMOB XMMMUYECKHUX 3JIEMEHTOB MAJIbIX MIEPUOJOB MEPUOJUYECKON CUCTEMBI, a TAKKE KallUs
U KaJbLus;
[Jpa3nuuaTe BHIbl XMMHYECKOM CBS3U: MOHHYIO, KOBAJEHTHYIO IIOJISPHYI, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJNINYECKYIO;
[In300pakaTh ANIEKTPOHHBIE (OPMYIIBI BEIIECTB, 0Opa30BaHHBIX XMMHYECKHMMH CBS3SIMH Pa3HOTO
BHJIA;
[IBBISBIATH 3aBUCUMOCTh CBOMCTB BEILIECTBA OT CTPOEHUS €ro KpUCTAIIIMUECKON pemieTku (MOHHOH,
aTOMHOM, MOJIEKYJISIPHOM, METAJUINYECKOH);



[JXapakTepu30BaTh XUMUYECKUE DJIEMEHTHl U UX COEAUHEHHS HA OCHOBE IOJIOKEHHUS DJIIEMEHTOB B
[IEPUOIUYECKON CUCTEME U OCOOEHHOCTEHN CTPOEHUS UX ATOMOB;

[JonmuchIBaTh OCHOBHBIE NPEANOCBUIKM OTKpbITUsA .M. MenneneeBbIM IEpUOANYECKOrO 3aKOHA U
NEPUOINYECKON CHCTEMBl XHMHUYECKHX 3JIEMEHTOB W MHOTOOOPa3HYI0 HAyYHYIO JIESITEJIbHOCTD
YYEHOT0;

[JxapakTepu30BaTb HAy4YHO€ W MHPOBO33PEHYECKOE 3HAYCHHUE IIEPUOJUYECKOrO 3aKOHA U
MEPUOJIMYECKON cucTeMbl XxuMuueckux sneMmeHToB J[.M. MenneneeBa; [Joco3HaBaTh Hay4dHbIE
OTKpBITHSI KaK pe3yJabTaT JJUTEJIbHBIX HAONIOJAECHUM, ONBITOB, HAYYHON MOJEMUKH, MPEOJOJICHHUS
TPYIHOCTEN U COMHEHUN.

BbINyCKHUK noyuum 603mMO0MCHOCIb HAYUUMbCA
[Joco3HaBaTh 3HAYEHHE TEOPETUYECKMX 3HAHUM JUIS IPAKTHUYECKOW JEATEIIBHOCTU YEJIOBEKA;
[JonuceIBaTh U3y4E€HHbIE OOBEKTHI KaK CHUCTEMBI, IPUMEHSISI JIOTUKY CUCTEMHOTO aHAJIN3a;
UIpUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX IEPUOJWYECKOW CHUCTEMBI XMMHUYECKHUX DJIEMEHTOB IS
0O0BSICHEHUS U MPEIBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;
[Jpa3BuBaTh MH(OPMALMOHHYI0 KOMIIETEHTHOCTb IOCPEACTBOM YIiayOJeHHs 3HaHUNH 00 UCTOpUU
CTAaHOBJICHUSI XMMUYECKON HAayKH, €€ OCHOBHBIX MOHITHH, NEPUOJUYECKOrO 3aKOHA KaK OJIHOTO W3
BAKHEWIIINX 3aKOHOB IPUPO/IBI, a TAKKE O COBPEMEHHBIX JOCTHKEHUAX HAYKH U TEXHUKH.

MHoroo0pa3ue XuMH4YECKHX peaKkmid.
BeinmyckHuK Hayuumcs:
[1OOBSACHATH CyTh XUMHUYECKUX MIPOIIECCOB;
[JHa3BIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIHA,
[lycTaHaBIMBaTh MPUHAUICKHOCTh XUMHUYECKON pEaKIMH K OTPEACICHHOMY THITYy TI0 OJHOMY W3
KJIacCH(UIIMPOBAHHBIX TPU3HAKOB: 1) MO YHCIy W COCTaBy HMCXOIHBIX BEIIECTB W TPOIYKTOB
peakiuu (peakiy COCTMHECHUS, Pa3I0OKECHHS, 3aMEIICHUS U 0OMEHa);
2) 10 BBIJICJICHUIO WJIH MOTJIONIEHUIO TEIUIOTH (Peakuu IK30TEPMUYECKUE U SHI0TEPMUUECKHE);
3) 1m0 W3MEHEHMIO CTEeNeHEW  OKHCIEHUS  XMMHYECKUX  DJIEMEHTOB  (OKHCIUTEIbHO-
BOCCTAaHOBUTEIbHBIE peaknuu); 4) 1o o0paTUMOCTH Tipolecca (peakmuud OoOpaTUMble W
HEOOpaTUMbIC);
[JHa3bIBaTh (DAKTOPBI, BIUSIOUIME HA CKOPOCTh XMMHUYECKUX peakiuil; [JHa3bIBaTh (PaKTOpHI,
BIIUSIIOLIME HA CMEUICHHE XUMHYECKOI0 PAaBHOBECHS;
[JcocTaBisATh YpaBHEHUS DJCKTPOJIUTHYECKON AUCCOIMAIMUA KHUCIOT, IIeN04el, COojeil; MOoJHbe U
COKpAallleHHblE ~ HOHHBIE  ypaBHEHHs  peakuuii  OoOMeHa; ypaBHEHHS  OKHUCIUTEIbHO -
BOCCTaHOBUTEJILHBIX PEaKIUi;
[JImpOrHo3upoBaTh NPOAYKTHl XUMUYECKUX Peakiuii mo GopMynaM / Ha3BaHUSIM UCXOHBIX BEIIECTB;
OTIPEIeIIATh UCXOAHbIE BEIleCTBa Mo (popMysiaM / Ha3BaHUSIM MPOAYKTOB PEaAKIIHU;
[JcocTaBisATh ypaBHEHHUs pEAKIH, COOTBETCTBYIOIIUX MOCIEIOBATEIBHOCTH  («IETOUYKE»)
MPEBPAILIEHUN HEOPraHWYEeCKHX BEHIECTB pa3IMYHBIX KIAccoB; [IBBIABIATH B  IIpOIECCE
SKCIIEPUMEHTA MPU3HAKHU, CBUAETEIHCTBYIOUINE O MPOTEKAHUN XUMUYECKOUN PEaKIuy;
[JrOTOBUTH PACTBOPHI C OIMPENICTICHHON MacCOBOIl J10JIel paCTBOPEHHOTO BEIIECTBA;
CompenensaTh XapakTep Cpellbl BOAHBIX PACTBOPOB KHUCIOT M IIENOYEH MO M3MEHEHHIO OKPAacKu
WHIMKATOPOB;
[JMpOBOJUTH KAaYE€CTBEHHBIE PEaKIMH, MOATBEPXKIAONIME HAIWYHEe B BOJAHBIX PACTBOpaxX BEIIECTB
OTJIeTIbHBIX KATHOHOB M aHHOHOB.

BbINyCKHUK noayuum 603M0MCHOCHb HAYYUMbCA .
[JcocTaBisATh MOJEKYASPHBIE W TIOJHBIE HWOHHBIE YypaBHEHUS IO COKpAIIEHHBIM HOHHBIM
YpaBHEHUSIM;
UOpUBOAUTL MPUMEPbl pEaKUUi, MOATBEPKIAIOIINX CYIIECTBOBAHME B3aWMOCBSI3U MEXKIY
OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEIIECTB;
(JMpOTHO3UPOBATh PE3YNbTAaThl BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOMH
peaxiuu;
[JmpOTHO3UPOBATH PE3YIHTATHI BO3ACHCTBHSI PA3IMUHBIX ()aKTOPOB Ha CMEIIEHUE XUMUYIECKOTO
paBHOBECHS.



MHuoroo0pa3ue BemecTs.
BeInyckHUK Hayuumca:
ClonpenensTh NPUHAUICKHOCTh HEOPraHUYECKUX BELIECTB K OJHOMY M3 M3YYCHHBIX KJIacCOB/TPYIIIL:
METaJUIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUs, KUCIIOTBI, COJIU;
[lcoctaBnsaTh (opMyIIbl BEIIECTB MO0 UX HA3BaAHUSM;
[JompenensaTs BaJICHTHOCTb U CTEIIEHb OKHMCIICHUS YJIEMEHTOB B BEILIECTBAX;
[JcocTtaBnsaTh (GPOpMysabl HEOPTaHWYECKUX COEAWHEHHH M0 BAJICHTHOCTSAM M CTETEHSM OKHCICHHS
AIIEMEHTOB, a TaKXKe 3apsjaM MOHOB, YKa3aHHBIM B TaOJHUIE PACTBOPUMOCTH KHCIJIOT, OCHOBaHUH U
COJICH;
[1oOBACHATH 3aKOHOMEPHOCTH U3MEHEHUST (PU3NIECKUX M XUMHUUECKUX CBOMCTB MPOCTHIX BEIIECTB H
UX BBICHIMX OKCH/I0B, 0Opa30BaHHbBIX IEMEHTaMU BTOPOTO U TPETHETO MEPUOJIOB;
[JHa3pIBaTh OOIIME XMMHYECKUE CBOMCTBA, XapaKTE€pHbIE MJIs TPYNI OKCUAOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHbIX.
[JHa3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEpHBIE [Tl KXKJIOTO Kilacca BEIIECTB;
(JmpuUBOAUTH TPUMEPBl PpPEAKLUUN, MOATBEPKAAOIINX XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX
BEIIECTB: OKCHI0B, KICJIIOT, OCHOBAHHUH U COJICH;
[JompenensaTe BEIIECTBO — OKHCIWUTEIb M BEIIECTBO — BOCCTAHOBUTENIb B OKHCIHUTEIBHO —
BOCCTaHOBUTEJbHBIX PEAKIUX;
[JcocTaBisATh IEKTPOHHBIN OalaHC 0 MPEUIOKEHHBIM CXEMaM peaKIuii;
[JmpoBOIUTH 1a0OPAaTOPHBIE ONBITHI, MOATBEPKAAIONINE XUMHUUECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;
nmpoBoUTh J1a0OpAaTOPHBIE OMBITHl MO TOJYYEHUI0 W COOMpPAHUIO Ta3000pa3HBbIX BEIIECTB:
BOJIOPOJAa, KHUCIIOPOJA, YIJIEKHCIIOIO Tra3a, aMMHaKa; COCTABJIATh YPaBHEHHSI COOTBETCTBYIOIIMX
peaKuum.

BblﬂyCKHPlK IOJYYMT 803MOHCHOCHIb HAYUUMBCA .

* IPaMOTHO 00paIaThcs ¢ BEIIECTBAMU B TOBCEIHEBHOM JKU3HH;

* 0CO3HaBaTh HEOOXOJUMOCTb COONIOJCHHSI TPaBUJ HKOJOTHYECKH OE30MacHOTO IOBEACHUS B
OKpYKarollel NpUpoIHON Cpee;

* IOHMMAThb CMBICT M HEOOXOJUMOCTh COOJIIOJIEHUS MPEANUCAHUMN, MPeIaraéMbIX B MHCTPYKIUSIX
10 MCTIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JP.;

* HCIIOJIb30BaTh NPUOOPETEHHBIE KITIOYEBbIE KOMIIETEHTHOCTH IIPU BBITIOJIHEHUU MCCIIEA0BATEIbCKUX
MIPOEKTOB IO U3YYEHHUIO CBOWCTB, CIOCOOOB MOMYyYEHHS U PACIIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YSl CpPEACTBA YCTHOM M MHCbMEHHOM
KOMMYHHKAIMH TIPU paboTe C TEKCTaMHU y4eOHUKA U JOTOJIHUTEIbHOM JIUTEPaTypOil, ClIPaBOYHBIMU
TabJIMLaMu, IPOSBIATH TOTOBHOCTh K YBaKEHUIO MHON TOYKHU 3pEHUS IPU 00CYKIEHUH PE3YyIbTaTOB
BBITIOJIHEHHOW paboThI;

* 00BEKTUBHO OLIEHMBATh HMH(OPMALMIO O BELIECTBAX M XUMHYECKHUX IPOIECCaX, KPUTUUECKH
OTHOCUTBHCS K T[ICEBJOHAY4YHON uH(POpMaIMK, HEZOOPOCOBECTHOM pekiame, Kacaromieics
WCIOJIb30BAHUS PA3IMYHBIX BEIIECTB.

* 0CO3HABAaTh 3HAUYCHUE TCOPETHUUECKUX 3HAHUH JUIsl MPAKTUYECKOM IESATEIILHOCTH YEI0BEKa,

* OIMCHIBATh U3YYEHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSISI JIOTUKY CHCTEMHOTO aHalln3a;

* MPUMEHATh 3HAHHUS O 3aKOHOMEPHOCTAX MEPUOJUYECKON CHUCTEMBl XUMHYECKUX 3JIEMEHTOB IS
0OBSICHEHUS U MIPEIBUICHUS CBOMICTB KOHKPETHBIX BEIIIECTB;

* pa3BuBaTh MH(POPMALMOHHYIO KOMIETEHTHOCTh MOCPEACTBOM YIIyOJeHUs 3HaHHWA 00 HCTOpUU
CTAHOBJICHUS! XUMUYECKON HayKu, €€ OCHOBHBIX MOHATHH, MEPUOJUYECKOTO 3aKOHA KaK OJHOIO M3
BOKHEMIIIKMX 3aKOHOB MPUPO/IbI, a TAK)KE O COBPEMEHHBIX JTOCTUKEHUAX HAYKH U TEXHUKH.

* COCTaBJISAITb MOJICKYJISIDHBIE M TIOJHBIE HOHHBIE YPAaBHEHUS IO COKPALIEHHBIM HOHHBIM
YpaBHEHUSIM;

* MPUBOJUTH TMPUMEPHl PpEAKIUH, MNOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBS3M MEXIY
OCHOBHBIMHM KJIACCAMHM HEOPraHMYECKUX BEIIECTB; * IPOTHO3UPOBATH PE3YyIbTaThl BO3IACHCTBUSA
pa3nuYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUUYECKOU peaKInuu;

* MPOTHO3UPOBATH PE3YAbTaThl BO3JEHCTBUS PA3NUYHBIX (PAKTOPOB HA CMEMIEHHE XUMUYECKOTO
pPaBHOBECHS. * IPOTHO3UPOBATH XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTAaBa U CTPOCHUS;



* MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTEIBHBIC HINM BOCCTAHOBUTEIHHBIC

CBOMCTBA C YUETOM CTEIIEHEN OKUCIICHHS AJIEMEHTOB, BXOSIIHUX B €r0 COCTAB;

* BBIABIIATH CYLIECTBOBAHME T€HETUYECKOM B3aUMOCBSA3M MEXKJY BELIECTBAMU B PsIy: IPOCTOE

BEIIECTBO — OKCHJI — THUAPOKCHU]] — COJIb; * OPraHU30BbIBATh, MPOBOJAUTH YICHUUECKUE TPOCKTHI

I10 MCCIIEI0BAHUIO CBOMCTB BEILIECTB, UMEIOIINX BaXKHOE IPAKTUUECKOE 3HAUECHNUE.

BBITTyCKHHK TIOJTYYUT BO3MOXKHOCTh HAyIUTHCSI:

* IPaMOTHO 00OpaIaThCs C BEIIECTBAMU B TIOBCEAHEBHOM KHU3HH;

* 0CO3HaBaTh HEOOXOJUMOCTb COOJIOJEHHSI NPAaBUJ HKOJIOTMYECKH OE30MacHOIrO IOBEACHUS B

OKpY’Karollel NpUpOIHON CpelIe;

* TIOHUMATh CMBICII U HEOOXOJAUMOCTh COOIONEHUS MPEAIMUCAHU, MpeIaraeMbIX B HHCTPYKIIUSIX

[0 MCHOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUHU U JIp.; * HCIOJIb30BaThb INPUOOPETCHHBIE

KIIIOYEBbIE KOMIIETEHTHOCTH TIPW BBITIOJHEHUH WCCIIEAOBATEILCKUX TIPOCKTOB 10 HW3YYCHHIO

CBOICTB, CIIOCOOOB MOIY4YEHHUS U PACIIO3HABAHUS BEIIECTB;

* pa3BHMBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTB, HCIIOJIB3YSl CPEJICTBA YCTHOW M MHUCHMEHHOU

KOMMYHHKAIIMH TIPU padoTe ¢ TEKCTaMH YIeOHHKA M JOTIOJHUTEIBHON JINTepaTypOil, ClIpaBOYHBIMH

TaOJIUIIAMH, TIPOSIBIIATH TOTOBHOCTh K YBRYKCHUIO WHOW TOYKH 3PEHHSI IIPH 00CYXKICHUHU PE3yJIbTaTOB

BBITIOJIHEHHOW paboThI;

* 00OBEKTHBHO OIICHMBaTh WH(POPMALMIO O BEHIECTBAX M XHMHUYECKHX MpPOIECcCaX, KPUTUIECKU

OTHOCUTBCSI K IICEBJOHAY4YHOM uH(pOpMaluu, HEZ0OPOCOBECTHOM pekiame, Kacarouieucs

WCTIOJIb30BAHMUS PA3IIUNYHBIX BEIIECTB.

* OCO3HABaTh 3HAUCHHE TEOPETHYECKUX 3HAHWUU IUIS TPAKTHUECKOW NEATETHHOCTH YeJOBEKa; ©
OTIMCBHIBATH U3yYEHHBIE OOBEKTHI KaK CHCTEMBI, IPUMEHSIS JIOTHKY CHCTEMHOTO aHAJIN3a,

* MIPUMEHSATH 3HAHUSA O 3aKOHOMEPHOCTSX TMEePHOANYECKON CHCTEMBI XHUMHUYECKHUX AJIIEMEHTOB JUIS

OOBSCHEHUS W TIPEIBUICHHUS CBOWCTB KOHKPETHBIX BEIICCTB; * pa3BHBAaTh HWH(POPMAITMOHHYIO

KOMIIETEHTHOCTh ITOCPEICTBOM YIITYOJICHHS 3HAHUH 00 NCTOPHU

CTaHOBJIEHUS! XUMHUYECKON HAyKH, €€ OCHOBHBIX MOHSATHUH, MEPUOJINYECKOT0 3aKOHA KaK OJHOTO M3

BAYKHEHIIINX 3aKOHOB MPUPObI, @ TAK)KE O COBPEMEHHBIX JOCTHKEHUSIX HAYKH U TEXHUKH.

* MPUBOJAUTH NPHUMEPHl pEaKIUil, MOATBEPXKIAIOMINX CYIIECTBOBAaHHE B3aUMOCBSI3U MEXIY

OCHOBHBIMH KJIaCCAaMU HEOPraHMYECKHX BEIIECTB; * BBISABJIATH CYLIECTBOBAHUE TI'€HETHUECKOM

B3aMMOCBSI3U MEXK/y BELIECTBAMU B PSAIY: IPOCTOE BEIIECTBO - OKCUJ - TUJIPOKCU]I - COJIb;

* OpPraHU30BbIBATh, IPOBOJUTH YUEHUYECKHE MPOEKTHI MO UCCIIEI0BAHUIO CBOMCTB BEILECTB,

UMEIOIINX BaKHOE MTPAKTHYECKOE 3HAYCHHUE.

JIuunocmuvle, Memanpeomemmusle u npeoMemHble Pe3yTIbmamosl 0C60CHUA YUEOHO20 npeoMema
«Xumuny

JIMYHOCTHBIMHM pe3y/bTaTaMU HM3Y4YCHUsS TMpeaMeTa «XUMHUsS» SBISIOTCS CISAYIONINE
YMEHUS:
- Bocnurtanue poccuiickoil Tpa’kJaHCKOW WACHTUYHOCTH: MATPUOTH3Ma, JIOOBH U YBaKEHHE K
OTeuecTBy, YyBCTBO TOPAOCTH 32 CBOIO PojiHY, 32 pOCCHIICKYI0O XUMHUYECKYIO HAYKY
- @opMHUpOBaHHE 1EJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU U OOIIECTBEHHOW MPAKTUKH, a TAKXKE COIMAIBHOMY, KYIbTYPHOMY, SI3BIKOBOMY H
JTyXOBHOMY MHOTO00pa3Hui0 COBPEMEHHOTO MUpa
- @opMHUpPOBAaHUE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE MOTHBALIMU K OOYYEHHIO W TIO3HAHHIO, BHIOODPY
npoduiasHOr0 00pa3oBaHUsl Ha OCHOBE WMHGOPMAIMU O CYIIECTBYIOMIMX Mpodeccusx W JIMYHBIX
npodeccnoHaIbHBIX MPEANOYTEHU . Oco3HaHHOMY MOCTPOEHUIO WHIUBHUIYaIIbHBIX
00pa3oBaTeNbHBIX TPAEKTOPH C yIETOM YCTOMYMBBIX MO3HABATENbHBIX HHTEPECOB
- GopMuUpOBaHHE KOMMYHHKATUBHON KOMIIETEHIIMM B OOpa30BaTENbHOMN, OOIIECTBEHHO IMOJIE3HOMH,
y4eOHO — HCCIeI0BATENBCKOM, TBOPUYECKOUN U APYTrUX BUAAX AEATEIBHOCTH
- GopMupoBaHHE U MMOHUMAHHE IIEHHOCTH 3JI0POBOTO M 0€3J70MacTHOro o0Opas3a >KW3HH, YCBOCHHE
MIPaBWJI MHAUBUYaTHHOTO U KOJUIEKTUBHOTO 0€30MAacCHOTO MOBEACHUS B UpPE3BbIUAWHBIX CUTYAIIUSAX,
YTOXJAIOUIUX )KU3HU U 3[I0POBbIO JIIO/IEH
- @opmupoBaHUE MO3HABATENBHON MHGOPMAIMOHHON KyIbTyphl. B TOM 4rmcie pa3BUTHE HABHIKOB
CaMOCTOSITENIBHON paboThl C y4eOHBIMH TOCOOUSMHU, KHUTAMHU, JAOCTYIMHBIMH HHCTPYMEHTaMHU U
TEXHUYECKUMU CPECTBAMHU MHPOPMAITUOHHBIX TEXHOJIOT U



- ®opMHUPOBAHUE OCHOB IKOJIOIMUYECKOTO CO3HAHUS HA OCHOBE NPU3HAHUS LIEHHOCTHU KU3HU BO BCEX
ee MPOSBICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOTO , OEPEKHOTO OTHOILIEHHS K OKpY’Kalollel cpesie
-Pa3BuTHE TOTOBHOCTH K PEIICHHIO TBOPYECKUX 337ady, YMEHHE HAXOJUTh aJIeKBATHBIC CHOCOOBI
MOBEJICHUSI M B3aMMOJICHCTBHE C NApTHEpaMHM BO BpeMsi yueOHOW M BHEy4eOHOU AesATEeNbHOCTH,
CIOCOOHOCTH OIICHUBATH MPOOIEMHBIE CUTYalluU

MertanpeaMeTHbBIMU DPE3yIbTaTaMU H3Y4YCHUs Kypca «XUMHs» SBISETCS (OPMHPOBAHUE
YHUBEpCaJIbHBIX yueOHbIX AericTBuil (YVY/]).

Tloznasamenvnvie YVJI:
- CamocrosTensHO OOHApYy)KHBaTh W (OPMYIHPOBATH YUEOHYIO NPOOJIEMY, OMPEACIATh Iehb
y4eOHOH /1A TeIbHOCTH, BEIOUPATh TEMY pabOThI
- BpiiBurath Bepcuu pelieHuss NpoOJieMbl, OCO3HABaTh KOHEUYHBIM pE3ylbTaT, BbIOMpATh U3
MIPEVIOKEHHBIX M HUCKaTh CaMOCTOSITEJIBHO CpeACTBa JAOCTHKEeHMs 1emu. - CocTaBisTh
(MHAMBHTyalbHO WJIU B TPYNIIE) IJIaH PELIeHUs TPOOIeMBbI (BBIIIOJHEHUS IPOEKTA).
- Paboras nmo miany, cBepATh CBOU JEHCTBUS C LENbIO U, IPU HEOOXOIMMOCTH, UCTIPABIIATH OIINOKU
CaMOCTOSITENIbHO. - B 1uanore ¢ yuumrteneM COBEPIIEHCTBOBATH CaMOCTOSITENIbHO BbIpaOOTaHHbBIE
KPUTEPUU OLICHKHU.

Kommynuxamuenvie YV/I:
- CaMOCTOSITEIhHO OPTaHW30BBIBATH YUEOHOE B3aWMOJICHCTBHE B TpyMIe (ONMpeneNaTs o0Iue ey,
pacrpeneniaTe pojid, JOTOBAapWUBaThCS Opyr ¢ npyroM # T.1.). CpenctBoM (opMHpOBaHHS
KOMMYHHMKATUBHBIX YVY]| ciuyxaT TexHoJorus mpoOieMHoro juanora (moOyxiaromuil u
TIOJIBOJIANIMIA JTMAJIOT) U paboTa B MaJbIX TPYIIaX, a TAK)KE MCIIOJIB30BaHNE HA yPOKax AJIEMEHTOB
TEXHOJIOTUH TPOYKTUBHOTO YTCHUSI.

IIpeaMeTHBIMH pe3yTbTaTaMU H3Y4EHHS MPEAMETA « XUMHS» SBISIFOTCS:

- @opmMupoBaHHE NEPBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX MPEACTABICHUH O BEIIECTBAX, HX
OPEBPAIIEHUSIX M INPAKTUYECKOM TPUMEHEHWH; OBJAJCHHE MOHATHHHBIM anmapartoM |
CHMBOJIMYECKHM SI3IKOM XHMUH;

- Oco3HaHne OOBEKTHBHO 3HAYMMOCTH OCHOB XMMHYECKOW HAayKd Kak OOJAacCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMHUYECKHX IPEBPALICHUI OPraHWYeCKHX M HEOPraHWYeCKHMX BEIIECTB Kak
OCHOBBI MHOTHX SIBICHUH JKMBOM W HEXHMBOW NpPUPOMBI, YIIyOJNeHHWE TIPEICTAaBICHUH O
MaTepHaNbHOM €TMHCTBE MUDA;

- OBnasieHHe OCHOBAMHU XUMHUYECKOH TPAMOTHOCTH: CIIOCOOHOCTBIO aHAIN3UPOBATh U 0OBEKTUBHO
OLICHMBATh >KU3HCHHBIC CUTYALlMH, CBSI3aHHBIC C XMMHEH, HaBbIKAMU OE€30MaCHOTO OOpAaIIeHUs C
BEIIECTBAMH, HCIIOJIb3yeMbIMH B MOBCEJAHEBHOM KM3HU; YMEHHEM aHAIM3UPOBATh U IUIAHUPOBATH
9KOJIOTMYECKU Oe3011acHOe MOBEACHHUE B IIEIISIX COCPEKEHUS 37J0POBBS U OKPYKAIOIIEH Cpepl;

- GopMupoBaHHE YMEHHUH YCTaHABIMBATh CBA3M MEXIY pEaJbHO HAOIIOJAEMBIMH XUMHYECKUMHU
SBJICHUSIMH M TIPOIIECCAMH, MPOUCXOIALIMMU B MHKPOMHUPE, OOBSCHATH NPUYMHBI MHOTO0Opa3us
BEIIIECTB, 3aBUCHMOCTh MX CBOHCTB OT COCTaBa M CTPOCHHS, a TAKXKE 3aBUCHMOCTh IPUMEHEHHUS
BEIIIECTB OT UX CBOCTB;

- IlpnoOpereHus OMbITa UCIIOJIB30BAHUS PA3IMYHBIX METOJIOB M3YYCHHUS BEIIECTB; HAOIIOACHHS 3a
UX MPEBPALCHUSMH IPU NPOBEICHUU HECIO0KHBIX XUMHYECKUX SKCIICEPUMEHTOB C HCIOJIb30BAaHHEM
1a00paTOPHOTO 000PYAOBAHUS U IPUOOPOB;

- YMeHue OKa3bIBaTh IEPBYIO MOMOILb MPH OTPABICHUSX, 0KOTAaX U JPYTUX TpaBMaX, CBSI3aHHBIX C
BEIIECTBaMU U J1a00paTOPHBIM 000PYOBAHUEM;

- OBnasieHue npueMaMu paboThl ¢ MH(pOpMaIMell XUMHUYECKOTO COJAEp’KaHUs, MPEICTaBICHHON B
pas3Ho (opme (B BuE TEKCTa, (opMyIl, TpadHKOB, TAOIUYHBIX JAHHBIX, CXeM, poTorpaduii u ap.)

- Co3gaHue OCHOBBI JUIl (POPMHUPOBAHUS MHTEpeca K PACHIMPEHHIO U YrIyOIEeHUI0 XUMHUYECKHX
3HaHUH W BBIOOpa XMMHUH Kak HPOQHILHOIO MpeaMeTa IMpH Mepexoie Ha CTYNEeHb CPeIHEro
(momHOTO) OOIIEro 00pa3oBaHMs, a B JajbHEHIIeM U B KayecTBe cepbl cBoe Mpo(ecCHOHANBHOM
NeATeNbHOCTH;

.- @opMHUpOBaHME TNPEACTABICHUI O 3HAYEHUM XHMUYECKOM HAayKd B PpEIIEHUH COBPEMEHHBIX
HKOJIOTUYECKUX TMpoOjeM, B TOM 4YHCIE B MPEJOTBPAIIEHHUH TEXHOTCHHBIX W OSKOJOTUYECKUX
KaracTpod.



Oowan xapakmepucmuka yuedHo20 npoyecca
OcHognble mexnonocuu oo0yuenus:

[Iporpamma  kypca  «XHMUKW» NOCTPOEHA HAa  OCHOBE  CHOUPAJIbHOM  MOJEIIH,
MpeIyCMAaTPUBAIOIIEH TOCTENEHHOE Pa3BUTHE U YIIYOJICHHE TEOPETUUYECKUX MPEICTaBICHUN MpH
JTUHEHHOM 03HAKOMJICHUH C SMIIUPUYECKUM MATEPHATIOM
Tectbl, camocrosiTeNbHBIE  pa0OTa, KOHTPOJIbHBIE  pabOTHI, YCTHBIM  OMpOC,  3alUTa
HCCIIeIOBATEIIbCKUX PadoT.

[IpeoOmamaromumu popMamMu TEKYIIETO KOHTPOJIS SIBJISIFOTCSI CAMOCTOSTEIbHBIE M KOHTPOJIbHBIC
paboThI, pPa3IMYHBIC TECTOBBIC (OPMBI KOHTPOJS. [IpOMEXKYTOUHBIA W HMTOTOBBIA KOHTPOIH
MPOBOJUTCS B POpPME KOHTPOIBHBIX padoOT

Cooepocanue Kypca 9 knacc

Ne | Pazoenvt npozpammul Koauuecmeo | Konuuecmeo Koauuecmeo
n/n uacoe KOHMPOIbHBIX | RPAKMUYECKUX
pabom paoom
1 MHoroo0Opa3ue XuMu4eckux peakuuii | 17 2 2
2 MHuoroo0pa3ue BeIecTs 43 3 5
3 Kpatkwuii 0630p BaXHEUIIHX 6 1
OpPraHUYeCKUX BEIIECTB

4 Pezepenoe epemsa umozo 2

Hmozo 68 6 7

Paznen 1. MuorooOpa3ue xumudeckux peaknuii Knaccuduxamus XUMUYECKUX peaKIuii:
peaKIMy COCTUHEHUsS, PAa3JIOKEHUs, 3amerieHus, oOmeHa. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIC
peakuu. OKHCIHTENb, BOCCTAHOBUTENb, MPOIECCHl OKUCICHHS W BOccTaHOBIeHUsA. CocTaBieHHUE
YpaBHEHUW OKHCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIMH C TOMOIIBI0 METOAa DSJIEKTPOHHOTO
OanaHca.

Tennossie 2HPEeKTh XUMUUECKUX PEAKIH. IK30TEPMUUECKUE U SHIOTEPMHUIECCKUE PEAKITUH.
Tepmoxumuueckue ypaBHeHUs. PacuéThl Mo TEPMOXUMUYECKUM YPaBHEHUSIM.

CKOopoCTh XUMHYECKUX peakiuii. DakTopbl, BIMSAIONINE HA CKOPOCTh XMMUYECKUX PEaKIIHi.
[lepBoHauanpHOE mpencTaBieHue o kKaranuse. OOparumbie peakiuu. [loHsATHE O XHMHYECKOM
PaBHOBECHH.

XUMHYECKHE PEaKIMH B BOJHBIX PAcCTBOpaxX. OJIEKTPOJUTHI W HEIJIEKTPOJUTHL. HOHBI.
Katronbsl 1 aHuoHBI. [ udpamuas meopusi pacmeopos. DISKTPOTUTHIECCKAs TUCCOUAINS KHUCIIOT,
ocHOBaHU# U coJieid. Ciiabble M CHIIBHBIC AICKTPOIUThI. CTENeHb AUCCOIMAIMKU. Peakimy HOHHOTO
oOMeHa. YCIoBUS TEUCHHUS peaKIMii MOHHOrO0 OOMeHa JI0 KOHIIA. XMMHUYECKHE CBOKWCTBA OCHOBHBIX
KJIaCCOB HEOPraHWYECKHX COCIMHCHHH B CBET€ TMPEACTABICHUH 00 3JIEKTPOJMTHYCCKOM
JUCCOITMAIIMN U OKUCITUTEIIBHO- BOCCTAHOBUTEIBHBIX PeaKUsX. [lonsamue o euopoause coel.

JdemMoHcTpanum:

[Ipumepsl 5K30- U HHIAOTEPMHUYECKHX peakiuil. B3auMonelcTBHE IMHKA C COJITHOM M
YKCYCHOW KHUCIOTOW. B3aumonaeincTBue rpaHyJMpPOBAaHHOTO IIMHKA M LIMHKOBOW IBUIM C COJISTHOM
kucinotoi. BzaumoneiictBue okcupa meau (II) ¢ cepHOll KMCIOTONW pa3sHOM KOHIEHTpalMU MpU
pa3HbIX TemnepaTrypax. ['OopeHue yris B KOHLIEHTPUPOBAHHOW a30THOW KucCIOTE. l'opeHue cepsl B
paciuiaBieHHOM cenuTpe. McnblTaHMe pacTBOPOB BELIECTB HA JJIEKTPUYECKYHO IPOBOJIMMOCT.
JIBM>KEHHE HOHOB B DJIEKTPUYECKOM TI0JIE.

IIpakTnuyeckune padoThbI:
N3ydeHne BIUsSHUA yCIOBUM IPOBENEHUS XUMUUECKON peakuy Ha €€ CKOpPOCTb.
Pemenune skcnepuMeHTanbHBIX 3a4ad 1Mo TeMe «CBOMCTBAa KHUCIOT, COJEM M OCHOBAaHUM Kak
IEKTPOJIUTOBY
JlaGopaTopHble onbIThI: Peakiiuu oOMeHa MeXIy pacTBOPAMHU JIEKTPOJIUTOB
Pacuernbie 3a5aun: BolunciieHus o TEPMOXMMHUUYECKUM YPABHEHUSIM PEAKLUI.



Pa3nen 2. Muoroo6paszue BeriectB. Hemeramisl. ['amoreHsr.

[lonoxenue B NEPUOIUYECKONH CHCTEME XMMHYECKHX 3JEMEHTOB, CTPOCHHME MX aTOMOB.
Haxoxnenue B mnpupoae. Pusznueckue U XUMHUYECKHE CBOMCTBAa ranoreHoB. CpaBHUTENIbHas
XAapaKTEepUCTHKA TrajgoreHoB. Ilomyuenue u mnpuMeHeHHe rainoreHoB. Xiop. Pusznueckue u
XUMHUYECKME cBoKMcTBa xiopa. [Ipumenenune xmnopa. XiaopoBomopona. Dusnueckue CBOMCTBA.
[Tonyuenue. ConsiHast kucnota u e€ conu. KauectBeHHas peakius Ha XJIOpUI-HOHBL. Pacnio3HaBaHue
XJIOPUAOB, OPOMHIOB, HOIUJIOB.

Kucnopon u cepa. IlonokeHne B NEPUOAMYECKON CUCTEME XHMHUYECKUX DIIEMEHTOB,
ctpoenue ux aromoB. Cepa. AmoTpornust cepbl. Du3nyueckne U XuMuueckue cBoicta. Haxoxaenue
B nipupojie. [Ipumenenue ceprl. CepoBonopos. CepoBogopoaHas kuciaora u e€ coyu. KauectBenHas
peakuus Ha cynbua-uonsl. Oxcun cepri(1V). dusnyeckue n xumuueckue cBorctpa. [Ipumenenue.
Cepnucras kucinoTa u e€ conu. KauectBeHHast peakuus Ha cynbPuT-uoHbsl. Oxcun cepbi(VI).

Cepnast kucinoTa. XUMHUYECKHE CBOMCTBA pa30aBIEHHONM M KOHUEHTPUPOBAHHOM cepHOM
kucnotel. KauecTBeHHas peakuus Ha Cyiab(GaTHOHbl. XHMMHUYECKHE pPEaKLMHU, JieXKallue B OCHOBE
ITOJTY4YEHUS CEPHOM KUCIIOTHI B IPOMBIIUICHHOCTH. [[puMeHeHne CepHON KUCIIOTHI.

AzoT u pocdop. [TonoxeHne B nepruoIuUecKol cUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHE
UX aToMOB. A30T, (U3NYECKUE U XMMHUYECKHE CBOWCTBA, MOJy4YeHHE M NpumeHeHue. Kpyrosopor
azota B mpupoae. Ammuak. Pusznueckue U XHMHUYECKHE CBONCTBA aMMHUaka, IOJydeHHeE,
npuMeHeHne. Conn aMMOHUS. A30THAsi KMCIIOTa U €€ cBOKCTBA. OKHUCINTEIbHBIE CBOMCTBA a30THOU
kucnoThl. [lomyueHne a30THON KUCIOTHI B labopaTropuu. XUMHUYECKUE PEaKIUy, JIeKallle B OCHOBE
ITOJTY4YEHHUS] a30THOM KUCIOTHI B MPOMBINUIEHHOCTH. [IpuMeHenne a30THOM KUCnoTel. Conu a30THOU
KHCJIOTHI M UX NMpUMEHEeHHnE. A30THbIe yaoOpenus. ®ocdop. Amnorponus dochopa. uznyueckne u
xumudeckue cBoictBa docdopa. Oxcun dochopa(V). Docdopras kuciota u e€ conmn. DocopHbie
yaoOpeHwusI.

VYraepoa u kpemuuid. [lonokeHue B NMEPUOTUYECKON CUCTEME XUMHYECKUX HIIEMEHTOB,
CTPOEHHE MX aTOMOB. YTiepod. AjuoTponus yriepoja. dusznueckne M XUMHYECKHE CBOWMCTBA
yriepoaa. AncopOumsi. YrapHbIii ra3, CBOWCTBA W (PU3MOJOTHYECKOE JCHCTBHE HA OPraHU3M.
Yriekucnplid ra3. YroibHas KucioTta u e€ conu. KauecTBeHHas peakius Ha KapOOHAT-HUOHBI.

Kpyrosoport yriepoaa B npupoje. OpraHm4ecKue COeIMHEHUS YIIIepoaa.

Kpemnunii. Oxcupn kpemuusa(1V). Kpemuuesas kucinora u e€ conu. Cmexno. Llemenm.

Mertamisbl. [lonoxkeHne METAIIIOB B IEPUOJUIYECKON CUCTEME XMMUYECKUX AIIEMEHTOB, CTPOECHUE UX
aToMOB. Metainueckas cBsA3b. PU3MUECKHE CBOMCTBA METAJUIOB. Ps/l aKTMBHOCTHM METaUIOB
(NMEeKTPOXUMUYCCKUN PAJl HANPSHKCHUHA METALIOB). XUMHUYECKHE CBOMCTBAa MeTayioB. OOmme
crocoObl nosyueHus: MetamuioB. CraBbl MeTaioB. Llenounsie Metamisl. [lonoxeHue MmenouHbIx
METAJUIOB B IEPUOJIUYECKON CUCTEME, CTPOEHUE UX aToMOB. HaxosxieHue B npupoe. Puznueckue u
XUMHUYECKHE CBOMCTBA IIEJIOYHBIX METaIOB. [[prMeHeHNE MEN0YHbIX METAIUIOB U UX COCIMHEHMUIA.
[llenouno3zemenbHble MeTaUIbl. [looXKeHUE 11eI0YHO3EMENIbHBIX METAUIOB B IMEPUOIUYECKOM
cucreMe, CTpoeHue ux aromoB. Haxoxnenue B mnpupoje. Marnuwii v Kaiablui, UX BaKHEHIINe
coenuHeHUs. JKECTKOCTh BOMBI U CrOCcOObl €€ ycTpaHeHus. AmtromuHuil. [lonoxxenue amroMuHus B
MEpUOJANYECKON CHCTEME, CTpoeHue ero aroma. Haxoxnaenue B npupone. dusnueckue u
XMUMHYECKUEe CBOMCTBa amoMuHus. [Ipumenenne anroMuHus. AMPOTEPHOCTh OKCHUIA U THAPOKCHIA
amomunus. JKeneso. IlosoxkeHne jxenme3a B NEPUOAMYECKON CHCTEME, CTPOCHHE €ro aroma.
Haxoxnenne B npupone. Pusznyeckue U XMMHUYECKHE CBOWCTBA XkKene3a. BakHelne coeuHEHNs
xKenesa: okcHIbl, Tupokcuabl u conn xene3a(ll) u xenesa(Ill). KauecTBeHHbIE peakiy Ha HOHBI
Fe2+ u Fe3+.

JdeMoHcTpanum:

duznyeckue cBoiicTBa rajgoreHoB. [loaydeHne Xi10poBOIOpOa U PACTBOPEHUE €TI0 B BOJE.
AnnorpornHsle Mogudukanuu cepsl. O6pas3ibl NPUPOIHBIX CyTbPUIOB U cyibdaToB. [lomydenue
aMMHaKa U ero pacTBopeHue B Boje. O3HakoMiIeHHE ¢ 00pa3liaMy IPUPOAHBIX HUTPATOB, (pocdaToB
Mojenu KpUCTAIUIMYECKHX peIIETOK aiamasza W rpadura. 3HAKOMCTBO C 0Opa3laMy MPUPOIHBIX
KapOOHATOB M CHJIMKATOB 3HAKOMCTBO C OOpaslaMU BaXXHEUIIMX COCIUHEHUN HATpus, Kajus,
IIPUPOJHBIX COEAMHEHUHN KalbLUs, pyJaMHu XKeje3a, COEAMHEHUsIMHU aloMuHHA. B3aumonelicteue



MICJIOYHbIX, HMICJIOYHO3CMCIIbHbBIX MCTAJIJIOB U AJIIOMHUHHUA C BO,Z[Oﬁ. Coxuranue xeuaesa B KHUCJIOpPOJC U
XJIope.

IIpakTnuyeckune padoThI:

[TosydyeHune CONSHOM KUCIOTHI U U3yYeHUE €€ CBOMCTB. PellleHne 3KCepuMeHTaIbHbIX 3a1a4
o reme «Kucnopon u cepa» Ilomydenne aMMuaka 1 U3y4eHHE €ro CBOMCTB.

[Tonyuyenue okcuaa yraepona (IV) u uzydenue ero coiicts. PacriosnaBanue xkapOonatoB. Pemienue
AKCIEPUMEHTAJIbHBIX 331a4 10 TeMe «MeTallIbl U UX COCAUHEHUS».
JlabopaTopHbIe ONBITHI:

BeITecHEHME rajoreHaMu Ipyr Apyra U3 pacTBOpOB UX coeMHEeHHUM. KadecTBeHHbIE peakuuu
cynmbdua-, cynbpur- u cynbdar- HOHOB B pacTBope. O3HAKOMIICHHE C OOpa3lamMu cepbl U e
IIPUPOIHBIMU COCIMHEHUMU. B3aumonencTBre cojaei aMMOHUS €O IIEJI0YaAMM.

KauecTBeHHbIe peakuny Ha KapOOHAT- U CUIMKAT- MOHbI. KauecTBeHHas peaklus Ha YIJIEKUCIBIN
ra3. M3yuenue oOpasuoB MerauioB. B3aumopeiicTBue MeTaluioB € pacTBOpaMU  COJIEH.
O3HaKoOMJIEHHE CO CBOMCTBAMH M MPEBPAIIEHUIMH KapOOHATOB U THAPOKAPOOHATOB.

[lonyuenune rugpokcujga allOMUHHUS W B3aUMOJEMCTBHE €ro ¢ KUCIOTaMH M HIeJIOYaMHU.
KauectBennsie peakiuu Ha nonsl Fe2+ u Fe3+

Pacuernsnle 3amaun:

BBI'—II/ICJ'IGHI/ISI 10 XUMHWYCCKHUM ypaBHeHI/ISIM MaccChbl, O6’béMa WM KOJIMYECTBA BCEUICCTBA
OJTHOTO M3 MPOJYKTOB PEAKIIUHU 10 MacCe UCXOJHOTO BEIIECTBA, 00hEMY HIIM KOJIMYECTBY BEIIECTBA,
COJIEPIKAIIETr0 OMPEAECIEHHYIO JTOTI0 PUMECEH.

Pasnen 3. Kpatkuii 0030p BXKHEUIINX OPraHUIECKUX BEIIECTB

[Ipenmer oprannyeckoi xumuu. Heopranmyeckre u opraHM4ecKue COCqUHEHHS. YTIepoa —
OCHOBA XM3HU Ha 3emuie. OCOOCHHOCTH CTPOCHHS aTOMa YTJIepo/ia B OPraHMYECKUX COCAMHEHUSX.
YrineBogoponsl. IlpenenbHbie (HACHIIEHHBIC) YIJIEBOJOPOALI. MeTaH, »9TaH, MNOpomaH —
MPOCTEHINHE MPEACTABUTEIN MPEACTBHBIX YIJIEBOI0POIOB. CtpyKTypHBIE hopmyIBI
YIJIEBOJOPOI0B. ['OMOJIOrnYecKkuil psi mpeAesbHbIX YIieBoA0Opoa0B. ['omosioru. @uzndeckue u
XUMUYECKHE CBOMCTBA MPEIEIbHBIX YIJIeBOA0POI0OB. Peakiinu ropenus u 3amenienus. Haxoxxnenue
B MPUPOJIC MPEIEIbHBIX YrieBoaopoaoB. [Ipumenenne merana. HempenenbHble (HEHACHIIICHHBIE)
YTJICBOJIOPOJIbI. ODTHUJICHOBBIM PSAJ  HEMPENSIbHBIX YIJIEBOJAOPOJOB. OTuieH. dusnueckue u
XUMHUYECKHE CBOMCTBA STWieHA. Peakmus mpucoenunenus. KauecTBeHHbIE peaklMM Ha STHUIICH.
Peaknus nommmvepuzaruu. [Honmmatunen. [Ipumenenne sTuneHa. ANETUIICHOBBIA Psii HENMPEACTbHbIX
yrieBoJoposioB. ArneruneH. CpoiictBa anerwieHa. [Ipumenenue anerusiena. IIpousBoaHbIe
yriaeBoaopoaoB. Kparkuii 0030p OpraHMYecKUX COEIUHEHHI: OJHOATOMHBIE CHHUPTHI (METaHOII,
3TaHOJ), MHOTOATOMHbBIE€ CIIUPTHI (ITUJICHIIIMKOIb, TJIMLIEPHH), KApOOHOBBIE KUCIOTHI (MypaBbUHAS,
YKCyCHasl), CJOXHbIe S(UpPBI, XKUPbI, YrIeBoAbl (TIIOKO3a, caxapo3a, Kpaxmal, IeJII003a),
AMUHOKHCIIOTBI, OeJIKU. PoJib O€IKOB B OpraHu3me.

[TonsiTHe 0 BBICOKOMOJEKYISPHBIX BenlecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, CTENeHb NMoMMepu3aiuu. [lonusTiieH, HOITUIpOniIeH, TOJTUBUHUIXIIOPU/T.

JdeMoHcTpanum:

Mojenu MOJEKyll OpraHM4ecKux coeluHeHHd. ['opeHue yrieBoJopoJIoB U OOHapyXeHue
IIPOIYKTOB UX ropenus. KaudectBeHHas peakuusi Ha stuieH. [lonyuenue stuinena. PactBopenune
STWJIOBOTO clUpTa B Boje. PactBopenme rimuepuHa B Boje. IlosyueHue m cBOICTBa yKCYCHOM
KHCIOTHI. MccnenoBanue CBOMCTB KUPOB: PACTBOPUMOCTD B BOJIE M OPraHUYECKUX PAaCTBOPUTEIX.
KadecTBeHHBIE peaknmMM Ha TIIOKO3y M Kpaxmaiu. O3HakoMiIeHHE ¢ oOpaslamMu H3AeIUid U3
MIOJINATUIIEHA, TOJIUIPOTIMIIEHA, TOJIMBUHWIXIIOPUAA.

IIpakTHyeckune padoThl CrpyNIUPOBAHbI B OJOKH — XUMHUYECKUE NMPAKTHUKYMBbI, KOTOPbIE CIyKaT
HE TOJBKO CPEICTBOM 3aKpEIUIEHUS YMEHUI M HaBBIKOB, HO TaKKX€ M CPEICTBOM KOHTpPOJS 3a
Ka4ecTBOM MX c(hOPMHUPOBAHHOCTH.



Cnucox numepamypul
Jna yuawguxca:
Y4eOHUKH:
1. Pymutuc I'.E. Xumus: 8 xi.: yueb. ansa obuieoOpaszosar. Yupexnaenuit / [.E. Pymsutuc, @.I.
®enpaman. — M.: [Ipocsenenue.
2. I'apa H.H. Xumus: 3ampaqnuk ¢ «momomHukom»: 8-9 kiaccel / H.H. I'apa. — M.: IlpocBermienue
Cnucok numepamypul 014 nedazo208:
1. Pymutuc I'.E. Xumus: 8 xi.: yueb. ans obumeodpaszonat. Yupexaenuit / I.E. Pymsutuc, @.I.
®enpaman. — M.: [Ipocsenenue.
2. XuMus: 8 KII.: SJIEKTPOHHOE IPUIIOKEHUE K YIEOHUKY.
3. l'apa H.H. Xumus: 3agauHuk ¢ «moMoImHUKOM»: 8-9 ximaccel / H.H. T'apa. — M.: [IpocBernienue
4. I'apa H.H. Xumus. Paboune nporpammsl. [lpenmernas nmunust yueonukoB I'.E. Pymsuruca, @.I.
@enpamana. 8-9 xmaccel/ H.H. T'apa. — M.: Ilpocsemenue. 5. Panmenxuit A.M. Xumus:
nunakTuyeckuid matepuan: 8-9 k. / A.M. Pageukwuii. — M.: [IpocBemenue.
6. 'apa H.H. Xumus. Ypoku: 8 xi1. / H.H. I'apa. — M.: IIpocBenienue.



7. boposckux T.A. Tectsl no xumuu. IlepBoHavyanbHble xumMuueckue noHATus. Kucnopon. Bogopon.
Bopna, pactBopel. OCHOBHBIE KJIAaCChl HEOpPraHMYECHX COeIMHEeHHM: 8 Ki.: K yueOHuky [.E.
Pymsutuca, ®@.I'. ®enpamana «Xumus. 8 kiace». — M.: U3parensctBo «k3ameny, 2010.

Ilepeuenv yugposvix ungopmayuonnvlx pecypcos:

. http://ege.yandex.ru/chemistry/

. http://chem.reshuege.ru/

. http://himege.ru/

. http://pouchu.ru/

. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
. http://ximozal.ucoz.ru/ _1d/12/1241 4 .pdf
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http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi spravochnik_dlya podg/
read_online.html?pa ge=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.

11.http://mirhim.ucoz.ru/index/khimija_8_3/0-41

TemaTH4ecKkoe NJaHUpoBaHue 9 KiIace

Ne | HammeHoBaHue pa3ieiia, TeMbl Koa- JlaTa npoBenenust
n/n BO IJ1aH paxr
4acoB
1 BBOHBII HHCTPYKTaX 1O TEXHUKE O€3011aCHOCTH. 1 01.09.
IToBTOpEeHue Marepuana 8 Kiacca
2 IloBTOpEHNE Matepuana 8 Kiacca 1 06.09.22
I'naBa 1. Knaccudukanus XuMu4eckux peakuui
3 Knaccudukarus xumuueckux peakiuid. OKUCIUTETHHO 1 08.09.22
— BOCCTAHOBUTEIIbHBIE PEaKIIH
4 OKHCAUTENBPHO — BOCCTAHOBUTENIBHBIE pEAKLIUU 1 13.09.22
5 TennoBoit 3¢ dexT XUMHUECKUX peakuuil. IK30- U 1 15.09.22
SHJIOTEPMHUYECKHE PEaKIIUU
6 CkopocTh XUMHUYECKUX peakuuil. IleppoHavyanbHble 1 20.09.22
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MNPCACTABJICHUS O KaTaJIM3C

7 Bxoasimasi npomMeskyToYHas aTTecTanus B popme 1 22.09.22
KOHTPOJILHOH pabOThI
8 Ilpakmuueckasa paboma Ne 1. VI3yuenue BIUsHUS 1 27.09.22
YCIIOBHM IIPOBEJIEHUS XMMUYECKUX PEAKIIMI Ha €€
CKOPOCTh
9 OOpaTtumbie 1 HeoOpaTuMble peakiuu. [loHsTHE O 1 29.09.22
XUMHYECKOM PABHOBECHUHU.
I'maBa 2. XuMHYECKHE PEAKINH B BOJTHBIX PACTBOPAX.
10 | CymHOCTH mporiecca EKTPOIUTHICCKON auccormanun. | 1 04.10.22
Jlucconmanusi KUCJIOT, OCHOBAHUE M COJICH
11 | CunbHble U crnadbie eKTPouThl. CTeneHb 1 06.10.22
JIMCCOIMAITUH.
12 | Peakiiuu HOHHOTO OOMEHA M YCIIOBHSI X MTPOTEKAHHS 1 11.10.22
13 | Xumudeckne CBOHCTBA OCHOBHBIX KJIACCOB 1 13.10.22
HEOPraHWYECKUX COCJMHEHUN B CBETE MPEACTABICHUI
TO u OBP
14 | Xumudeckue CBONCTBA OCHOBHBIX KIIACCOB 1 18.10.22
HEOPraHWYECKUX COCMHEHUN B CBETE MPEACTABICHUI
TOJ1 u OBP
15 | M'uaponus coseii. OG0OIIEHKE TTO TEMaM « 1 20.10.22
Knaccudukanus XuMUYECKUX peakuin» u
«DNEKTPOJIMTHYECKAS TUCCOITUATIHSDY
16 | Ilpakmuueckasn padboma Ne 2. Penienue 1 25.10.22
JKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «CBOMCTBA
KHCJIOT,0CHOBaHUH M COJIEN KaK 3JIEKTPOJIUTOB)
17 | KoutrpoJabHas padora Nel « Knaccudukanms 1 27.10.22
XUMHUUYECKUX PEAKIUI» U “DIEKTPOIUTHIECKAS
IUccoanus’”.
I'naBa 3. ["ayorens!
18 | [TonoxeHne TaJOreHOB B IEPUOINYECKON TAOIHIIE U 1 08.11.22
cTpoeHue ux aromoB. CBOICTBa, MOJy4YEeHHE U
MIPUMEHEHHE TaJIOT€HOB
19 | Xmop. CBoiicTBa U IpUMEHEHHUE XJIOPA. 1 10.11.22
20 | X51opoBOIOPOI: TIOJIYYCHHUE U CBOMCTBA 1 15.11.22
21 | ConsiHasi KUCJIOTA U €€ COJIH 1 17.11.22
22 | Ilpakmuueckasn paboma Ne3. Ilonydenne costHOU 1 22.11.22.
KHCIIOTHI M U3yYCHHE €€ CBOICTB
I'naa 4. Kucnopon u cepa
23 | TlomoskeHre KUCIOPO/aa U CEPhI B MEPUOIUIECCKOM 1 24.11.22
CHUCTEME XMMHYECKUX 3JIEMEHTOB , CTPOCHHE UX aTOMOB.
AJIIOTpONHS CephI
24 | CBolicTBa M MPUMEHEHUE CEPBI 1 29.11.22
25 | CepoBojopon. Cynbhuasl. 1 01.12.22
26 | Oxkcup cepsl (IV). Cepuuctas xkucnota u ee conu. Oxenpn | 1 06.12.22
cepsl (VI). CepHas kucaoTa U €€ COJIH.
27 | IIpomMe:xxyTOYHAsI MTOTOBasi aTTeCTAlUs B hopme 1 08.12.22
KOHTPOJIBHON pabOTHI
28 | OkucauTenbHbIE CBOMCTBAa KOHIIEHTPUPOBAHHOM cepHOlt | 1 13.12.22
KHUCTIOTHI
29 | Ilpakmuueckas paboma Ne4. Pymenue 1 15.12.22

SKCIEPUMEHTAJIBHBIX 33134 110 TEME
« Kucnopon u cepa»

I'maBa 5. Azot u dochop




30 | IMTomoxxenue azoTa u pocdopa B MepUOINIECKOMI 1 20.12.22
CUCTEME XMMHYECKHUX 3JIEMEHTOB , CTPOSHUE HX aTOMOB.
A30T: CBOIICTBAa U IPUMEHEHHE

31 | Ammuak. ®U3NYECKHe U XUMHYECKHUE CBOMCTBA. 1 22.12.22
[TonydyeHue U npuMeHeHue

32 | Ilpakmuueckasn paboma Ne§ TlonydeHue aMMuaka u 1 27.12.22
HM3YyYECHHUE Er0 CBOMCTB

33 | Conu aMMOHUS 1 29.12.22

34 | Azornas kucnora. Ctpoenue Mosnekyisl. CBoiicTBa 1 10.01.23
pa30aBICHHON ¥ KOHIICHTPUPOBAHHOW a30THON KHUCJIOTHI

35 | Conm a30THOM KHCIOTHL. A30THBIEC YIOOpEHHSI. 1 12.01.23

36 | Dochop. Ammorponus pochopa. CpoiictBa docdopa 1 17.01.23

37 | Oxcup docdopa (V). DochopHas KACIOTA U €€ COTH. 1 19.01.23
dochopHbie y1oOpeHus.

I'nmaBa 6. Yrnepon v kpeMHUi

38 | IMososkeHMe yriiepoia ¥ KPEMHHUS B IIEPUOTUTICCKON 1 24.01.23
CUCTEME XMMHYECKHUX JICMEHTOB , CTPOCHHE UX aTOMOB.
AnnoTtponus yriepoaa

39 | Xumudeckue cBOMCTBA yriiepoa. AJcopOorus. 1 26.01.23

40 | Okcup yritepona (I1) - YrapHslii ra3 : CBOWCTBA, 1 31.01.23
(bu3HoIOTHYECKOE IEHCTBHE

41 | Oxcun yriepona (IV) - Yrekucnserit ra3. CBoiicTBa. 1 02.02.23
dusznonorunueckue IenucTBre

42 | YroneHas kuciiora u ee conu. KpyroBopor yriiepoja B 1 07.02.23
pUpoJIE

43 | Ilpakmuueckas padboma No6 IlonyueHne okcuaa 1 09.02.23
yriepoaa (IV) u uzyuenue ero cBoictB. PacroznaBanue
KapOOHATOB.

44 | Kpemuwuii u ero coenunerns. Ctexio. Ilemenr. 1 14.02.23

45 | O6006menue no remMe « Hemeranmbi» 1 16.02.23

46 | O6o6menue o Teme “Hemeramisr” 1 21.02.23

47 | KonTpoabHas padora Ne2 no teme 1 23.02.23
« Hemetannbi»

I'naBa 7. Merayuisl

48 | Tlos0KeHHE METAJIIOB B IIEPUOIUYECKON CHCTEME 1 28.02.23
xuMmudeckux saeMmenToB .M. Menaeneena.
Merannuueckas cBsizb. PU3NYECKUE CBOMCTBA
MeTayuioB. CriaBbl METAIUIOB.

49 | HaxoxaeHHe METaJIOB B MPUPOJIC B 00mre crocodsl ux | 1 02.03.23
MOJIy4eHUS

50 | Xumuyeckue CBOMCTBA METAILIOB. Psit akTHBHOCTH ( 1 07.03.23
AIIEKTPOXUMUYECKUH PsIJl HAPSHKEHUI ) METalIOB

51 | HlenoyHble METAIJIBI: HAX0XKACHUE B IIPUPO/IE, 1 09.03.23
(buznyecKkrue 1 XuMHUYEeCKHe CBOWCTBA

52 | Okcuapl U TUAPOKCHIBI HIEIOYHBIX METAIIIOB. 1 14.03.23
[TpuMmeHeHne MeT0YHbIX METANIOB

53 | llenoyHo3emenbHble MeTasuibl. Haxoxaenue B mpupone. | 1 16.03.23
Kanpiuit u ero coenunenus. JKecTKoCTh BOJBI U
crnocoObl €€ YCTpaHEeHUs!

54 | Amomunuii. Haxoxnenue B mpupose. CBoiicTa 1 21.03.23
ATIOMHUHHUS

55 | AMdoTepHOCTh OKCHIA U THAPOKCHIA ATFOMUHHUSL. 1 23.03.23

56 | XKeneso . Haxoxnenue B npupozae. CBoMCTBa jxenesa. 1 04.04.23

57 | CoenMHEHUS Kelesa. 1 06.04.23

58 | Ilpakmuueckas padoma Ne7 Pymienue 1 11.04.23




OKCIICPUMCHTAJIBHBIX 3a/1a4 10 TCMC « Mertaniel 1 ux
COCAUMHCHU A

59 | IloaroroBka K KOHTPOJILHOI paboTe 3 1o Teme 1 13.04.23
“Merasbl’”.
60 | [ToaroroBKa K KOHTPOJILHOM paboTe3 1o Teme 1 18.04.23
« Merasuib»y
61 | KonTpoubHas pabora Ne 3 1o reme 1 20.04.23
« Meraib»
I'naBa 8. [lepBoHauaIbHBIC MPECTABICHUS 00 OPraHUYESCKUX BEIECTBAX.
62 | Opranuueckas Xxumus. YTiieBoaopoisl. [Ipeaesbubie 1 25.04.23
(HacbllIeHHbIE) yriieBoopoabl. HenpenenbHble
(HEHACBIIIEHHBIE) YIIIEBOJIOPOAbI.
63 | IIpousBoanbIe yrieBoaopoaoB. CIHpTHI 1 27.04.23
64 | Kap6onoBbie kucnoThl. CiiokHbIE d3GHUPHL. XKHUpPHI. 1 02.05.23
65 | VrieBosl 1 04.05.23
66 | AmunokucnoTel. benku [lommumepsr. 1 09.05.23
67 | UToroBasi npomMe:KyTOYHas1 aTTecTanus B hopme 1 11.05.23
KOHTPOJIBHON pabOThI
68 | PesepBHbIe AHU 16.05.23
18.05.23
23.05.23
25.05.23
NTOT'O 68




