MYHHULUITAJIBHOE ABTOHOMHOE OBIIEOBPA30OBATEJIBHOE YUPEKJIEHUE
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PABOYAJS ITPOI'PAMMA
ITo XUMUUN
VpoBeHb 00pazoBanHus (Kaacc) cpenHee obOmee obOpazoBanue: 10-11 kmacchl
(YpOBEHB 0a30BbIN )
KonnuecTBO 4acoB: Bcero 68 (34)  4acoB; B HENEINIO 1 qac;
Vuurens "opoOen Hatanps [letpoBHa

[Iporpamma paspaboTaHa B COOTBETCTBHM U Ha OCHOBE aBTOPCKOM mporpammbl: Xumus. Ilpu-
MepHble paboune nporpammsl. [lpeamernas nunus yue6uukos I'. E. Pymsurtuca, ®. I'. ®enba-
mana. 10-11 kmaccel: ydeO.mocobue ans oOmreoOpa3oBaT. OpraHu3anuii: 0a30BBI ypOBEHB/

M.H.AdanacseBa. — 3-e u3zf., gon. — M.: [Ipocsemenue, 2020. — 48 c.



IHosicHuTEeALHAA 3aNMUCKA

Hannast pabodas mporpamMma COCTaBJIeHA M PEaTn3yeTcs B yudeOHHMKaX JJs 00-
eoOpa3oBarenabHbIX opranuzanuii aBropos I'. E. Pymsutuca, ®@. I'. ®enpamana
«Xumus. 10 kmace» u «Xumus. 11 kimacey.

Paboyas mporpamma ocBemaer cojaepkanue odydenus xumun B 10 u 11 xmac-
cax obmeoOpa3oBarenbHbIX opranu3anuid. [Iporpamma paccunrana Ha 68 (34) u (1
Y B HEJICITIO).

Paboyas mporpamMma 1o XuMUH COCTaBJICHA HA OCHOBE:

+ @DenepantbHOTO TOCYJAPCTBEHHOTO 00pPa30BaTEBHOTO CTaHIApTa CPETHETO
o011ero 00pa3oBaHus;

* IPOrpaMMbl pa3BUTHs YHUBEPCAIbHBIX YU€OHBIX JIEHCTBUI;

* HporpaMMbl IYXOBHO-HPABCTBCHHOI'O Pa3BUTHA U BOCIIUTAHUA JIMYHOCTH.

N3ydyeHne xumMuu Ha ypoBHE CpeHET0 00I111ero 00pa3oBaHus HalpaBiIeHO Ha
JOCTHKEHHUE CIIETYIOIHX IIEeTIeH:

* OCBOCHHE 3HAHWI O XUMHUYECKOH COCTaBIISIONIEH €CTeCTBEHHO-HAYYHOH Kap-
THUHBI MHpPa, BaXXHEUIITNX XUMHUYECKUX IMOHATHUAX, 3aKOHaX U TCOPHUAX,

* OBJAACHHUC YMCHHAMU NPUMCHATH NOJTYYCHHBIC 3HAHUA OJIA 00bsICHEHHS pas-
HOO6pa3HBIX XAMHYECKNX SBICHUH M CBOWMCTB BCIICCTB, OLCHKU POJMX XUMHU B
Pa3BUTHUH COBPEMECHHBIX TEXHOJIOTHH U MOJIYYCHU U HOBBIX MAaTCPHAJIOB;

* pa3BHUTHE ITO3HABATEIBHBIX HHTEPECOB M MHTEIUIEKTYAIbHBIX CLIOCOOHOCTEH B
MPOIIECCE CAMOCTOSITENIEHOTO NMPHOOPETeHNSI XUMHUYECKUX 3HAHWH C MCIIOJIb30Ba-
HHUEM Pa3IMYHBIX HCTOYHUKOB HH(POPMAIIMH, B TOM YHCIIC KOMITBIOTEPHBIX;

* BOCHHTaHHE YOSKJCHHOCTH B MO3UTHUBHOM POJIM XMMHUHU B KH3HH COBPEMEH-
HOTO 00IIecTBa, HEOOXOIUMOCTH XUMHUYECKH I'PAMOTHOTO OTHOLICHHUS K CBOEMY
3JI0POBBIO M OKpYKaloIel cpene;

* TNPUMEHEHHUE TOJIyYeHHBIX 3HAaHUW W YMEHUH Ju1s 0e30MacHOrO MCIIOJIb30Ba-
HUSI BEIIECTB M MAaTEPUANIOB B OBITY, CEJIHCKOM XO3SICTBE M HA NMPOM3BOJCTBE, Pe-
[IEHUS TPAKTUYECKUX 33/1a4 B MOBCEJHEBHOW JKHU3HU, NMPEIYNPEKICHUS SBICHHM,
HAHOCSIINX BPEJl 370POBBIO YETIOBEKA M OKPY)KAIOIIEH cpere.

Pabouas mporpaMma 1o XuMHH BKITIOYAET CIICTYIOMINE Pa3/IeIbl:

1. TosicHuTenbHAs 3aMuCKa, B KOTOPOH KOHKPETU3UPYIOTCS e 0011ero o0-
pa3oBaHMA C YUETOM crennu(uKy yaeOHOTO IpemeTa.

2. Tabnuua TeMaTH4ecKoro pacrpeaeseHns 4acoB.

3. Ilmanupyemsie pe3yabTaThl O0OydeHHUSI.

4. CopnepxaHue y4eOHOTO IpeaMeTa.

5. TlpumepHOe TeMaTH4ecKoe MJIaHUPOBAHUE C OINPEIeICHUEM OCHOBHBIX BUJIOB
y4eOHO 1 TeNbHOCTH.

VYuebHast Harpy3ka o npeaMery: 1 yac B HeJIeIIo.

ITo yuebnomy mnany MAOY COII Ne 10 Ha nzydenue nanHoro npenmera B 10 kiacce
otBouTcs | "ac B Hexemo, T.e. 34 yaca B roA. [Iporpamma agantupoBaHa As IETEN ¢ OrpaHU-
YEHHBIMU BO3MOKHOCTSIMH 370POBbSL.

ITo yuebnomy mmany MAOY COII Ne 10 Ha nzyuenue qaHHoro npenmera B 11 kiacce
orBoguTcs | yac B Hexemto, T.e. 34 yaca B roa. [Iporpamma agantupoBaHa as A€TEd ¢ OrpaHu-
YEHHBIMU BO3MOKHOCTSIMH 370POBbSL.



Tabdanua TeMaTH4ecKoOro pacnpeaejieHusi 4acoB.

Ne Ha3Banue pa3jienoB, TeMm KosnuecTBo y4eGHBIX 4aCOB
n/n Bcero N3 nux kon- | U3 HuX mpak-
TPOJIbHBIX THYECKHUX
10 knace
1 | Teopusi XUMHUYECKOTO CTPOEHHS CO- 3 - -
equHeHud. [Ipupona XuMHIECKUX CBsI-
3CH.

2 | YrieBoIopoibl. 9 1 1
2.1 | TlpenenbHbBIE YTIIEBOAOPOIBI — ATTKAHBI 2 - -
2.2 | HenpenenbHBIE YTIEBOAOPOIHI. 4 - 1
2.3 | ApeHsl (apoMaTHYECKHe YTIeBOIOPO- 1 - -

JTBI).
2.4 | [lpupoHBIC ICTOYHUKH H TIEpepadoT- 2 1 -
Ka YTJIEBOJIOPOIOB.
3 | Kucnopocoepikariue opraHndecKkue 11 - 2
COCITUHEHMUS.
3.1 | Coupte! 1 heHOTBI. 3 - -
3.2 | Anpaeruipl, KeTOHBI U KApOOHOBBIE 3 - 1
KHCJIOTBIL
3.3 | Cnoxnsbie 3¢gupsl. XKupsbl. 2 - -
3.4 | YriueBonsl. 3 - 1
4 | AzoTconepkaliyue OpraHnuecKue co- 5 1 -
CIMHEHMSL.
5 | XuMHs IOJTUMEPOB. 6 - 1
Bcero B 10 kiacce: 34 2 4
11 kaacc

1 | Teopernueckre OCHOBBI XUMHH. 20 1 1

1.1 | BaxHelmye XMMUYCCKUE TTOHATHUS U 4 - -
3aKOHBI.

1.2 | CtpoeHue BeliecTBa. 4 - -

1.3 | XuMuueckue peakiuu. 3 - -

1.4 | PacTBOpBHI. 5 - 1

1.5 | DnekTpoXuMUYeCcKHe peaKiuu. 4 1 -

2 | Heopranuueckasi Xumus. 11 1 2
2.1 | Mertamusl. 6 - 1
2.2 | HemeTtamisl. 5 1 1

3 | XUMHS ¥ )KU3Hb 3 - -

Bcero B 11 kaacce: 34 2 3
Hroro B 10 — 11 kiaccax: 68 4 7




IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPEJIMETA «XUMMUS».

B pesynbraTte u3yueHust yueOHOTO mpeamera « XMMHs» Ha YpOBHE CpeqHero olriero oopazosa-
HUS Ha 0a30BOM YPOBHE 8bINYCKHUK HAVYUUMCA:

- pacKpbIBaTh Ha MPUMEPAX POJIb XMMUU B (POPMUPOBAHUH COBPEMEHHOI HAyYHOW KapTHHBI MH-
pa 1 B IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA;

- JEMOHCTPHUpOBaTh Ha MPUMEPAX B3aUMOCBS3b MEXJY XUMHEW U JIPYTMMU €CTECTBEHHBIMU
HayKaMH;

- pacKpbIBaTh Ha MPUMEPAX MOJIOKEHHUS TEOPUU XUMUYECKOTo cTpoeHus A.M.bytneposa;

- MOHMMATh (U3UYECKUI CMBICI Hepuoanueckoro 3akona J[.M.MenneneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB M OOpa30BAaHHBIX MMH BEIIECTB OT
AJIEKTPOHHOTO CTPOEHUS aTOMOB;

- 0OBSACHITH MPUUYMHBI MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIIUX MPECTaBIEHUN 00 UX COCTaBe
U CTPOEHUH;

- IPUMEHSTH NPaBUJIa CUCTEMATUYECKON MEXIyHapOoJHOW HOMEHKIIATYphl Kak CpeAcTBa pa3iu-
YeHUs U UICHTU(PHUKAIIUHI BEIIECTB M0 UX COCTaBYy U CTPOCHHUIO;

- COCTAaBJIATh MOJIEKYJSIPHBIE U CTPYKTYpHBIE (DOPMYJIbI OPraHUYECKUX BEIIECTB KaK HOCUTENEH
nH(pOpPMallUd O CTPOEHUU BEIIECTBA, €r0 CBOWCTBAX MU MPHUHAIEKHOCTH K OIpPENEICHHOMY
KJIACCY COECTMHEHMUI;

- XapaKTepHu30BaTh OpraHMYECKHE BEIEeCTBA 10 COCTaBY, CTPOEHUIO M CBOMCTBAaM, YCTaHABIIU-
BaTh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEX/y TaHHBIMH XapaKTePUCTHUKaMU BEIECTBA;

- TIPUBOJUTH MPUMEPHl XMMHUECKUX PEaKIMi, pacKpbIBAIOIINX XapaKTEPHbIE CBOMCTBA TUIHY-
HBIX MPEJICTaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB, C LENbI0 UX WIACHTHUPUKAIMN U 00bsIC-
HEHMsI 00J1aCTH IPUMEHEHUS;

- IPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XMMUYECKUX PEAaKLUii Ha OCHOBE 3HAHUHU O THIAX
XMMUYECKOH CBSI3U B MOJIEKYJIaX PEAreHTOB U UX PEaKLIMOHHOM CIOCOOHOCTH;

- MCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUM M XMMHMUYECKHX CBOMCTBAX BEIIECTB Ul MX 0e€3-
OIIaCHOT'O IIPUMEHEHUS U IPAKTUYECKON 1eATENbHOCTH;

- IPUBOAUTH IPUMEPHI MIPAKTUYECKOTO HCIIOJIb30BaHUS MPOAYKTOB NEPEepabOTKU HEPTU U MpU-
POJIHOTO Tra3a, BBICOKOMOJIEKYISPHBIX COEIMHEHHMH (MOJMATUIICHA, CUHTETHMUYECKOIo Kaydyka,
alleTaTHOI'O BOJIOKHA);

- IIPOBOJUTH OIBITHI IO PACIO3HABAHUIO OPIaHUYECKUX BEIECTB (IJIMLEPUHA, YKCYCHOW KUCIIO-
Thbl, HENPEJEIbHBIX JKUPOB, IJIIOKO3bl, Kpaxmala, O€JIKOB) B COCTAaBE IUILEBBIX MPOAYKTOB U
KOCMETHYECKHUX CPEJICTB;

- BJIQIETh IIPaBUJIAMU U IIpUEéMaMu 0e301acHOM pabOThl C XUMHUECKUMHU BELECTBAMHU U J1abopa-
TOPHBIM 000PYZOBaHUEM;

- YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakuy U CMEIEHUs] XUMUYECKOTO paB-
HOBECHSl OT Pa3IUYHBIX (PAKTOPOB C LIETbIO ONPENENECHUS ONTUMAIbHBIX YCIOBUH MPOTEKaHMS
XUMHYECKUX MPOLIECCOB;

- IPUBOAUTH MPUMEPHI THPOJIN3A COJIEH B MOBCEHEBHON )KU3HU YEJIOBEKA,;

- NPUBOJUTH NPUMEPBl OKUCIUTEIILHO-BOCCTAHOBUTENBHBIX pPEaKUUil B HpUPOJE, MPOU3BOJI-
CTBEHHBIX MPOLECCAX U KU3HEIEATEIBHOCTH OPraHU3MOB;

- MPUBOJMUTH MPUMEPHl XMMHUYECKUX PEaKIHi, PacKpbIBAIOIIMX OOIINE XUMHYECKHUE CBOMCTBA
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

- MPOBOJMTH PACUEThl Ha HAXOXKJICHHE MOJIEKYISIPHON (OpPMYIIBl YIiIeBOJOpOa MO MPOIyKTaM
CrOpaHHus U 10 €r0 OTHOCUTEIBHON IJIOTHOCTH M MAaCCOBBIM JI0JISIM 3JIEMEHTOB, BXOAIIUM B €T0
COCTaB;

- BIIQJIETh NpaBWIaMU O€30MacCHOTO OOpallleHUs C €AKHMMH, TOPIOYMMHU M TOKCHMYHBIMHU Belle-
CTBaMM, CpeACTBaMU ObITOBOW XUMUHU;

- OCYILECTBJIATH MOUCK XUMHUYECKON HMH(OpMaM MO Ha3BaHUAM, WACHTHU(PHKATOPaM, CTPYK-
TYpPHBIM (pOpMyJIaM BEILECTB;



- KPUTUYECKU OICHMBATh U WHTEPIPETHPOBATH XMMHUYECKYI0 MH(POPMALIUIO, COACPKAIILYIOCS B
COOOLICHNSAX CPEACTB MAaCCOBBIX HH(popMaIyu, pecypcax MHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTa-
ThsiX. C TOYKM 3pEHHs €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LIENAX BBISBJICHUS OIIMOOYHBIX
CyXaeHUl U GOpMHUPOBAHHS COOCTBCHHOU TO3UIINY;

- IIPEJCTaBIATh MyTH PEIICHUs TI00aTbHBIX MPOOJIeM, CTOSIIUX Mepes YeTOBEUECTBOM (IKOJIO-
THYECKUX, SJHEPTETHUECKUX, CHIPbEBHIX), U POJIb XUMHH B PEUICHUU 3TUX MPOOIIEM.

IlIpeomemmuboie pezyromamul (6a306vlil yposeHs):

1) chopMuUpOBaHHOCTD MPECTABICHHI O MECTE XUMHH B COBPEMEHHOMN HAay4HOI KapTHHE MUDA;
MMOHUMAaHHE POJIM XUMUU B (POPMUPOBAHUU KPYro3opa U PyHKIHNOHAIBHON I'PaMOTHOCTH YEJIO-
BEKa JUIsl pelIeHMs] MPaKTUYECKHUX 3aj1ay;

2) BIaJICHUE OCHOBOIOJIATAMOIMMU XHMUYECKUMH TIOHSATUSMH, TEOPUSIMHU, 3aKOHAMH U 3aKOHO-
MEPHOCTSMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BiaJicHHe OCHOBHBIMH METOJaMH HAyYHOTO IO3HAHHS, MCIOJIBb3YEeMbIMU B XUMHHU, TAKHMHU
KaK HaOJI0ICHHE, OMHMCAHKE, U3MEPEHHUE, IKCIIEPUMEHT; YMEHHE 00pabaThiBaTh, OOBICHATH pe-
3YJIBTAThl MPOBEJCHHBIX OTBITOB M JIETATh BBIBOJIBI, TOTOBHOCTh U CITIOCOOHOCTH MPUMEHSTH ME-
TO/IbI TTO3HAHUS TIPU PEIICHUH NMPAKTHYECKHUX 337139,

4) copMUPOBAHHOCTh YMECHHUS JaBaTh KOJMYECTBEHHBIC OIICHKU U MPOBOJUTH PACUETHI MO XH-
MUYECKUM (HOpMYIIaM U YpaBHEHHSIM;

5) BrnajieHHe MpaBUIaMHU TEXHUKH 0€30TIACHOCTH TIPH UCIIOJIb30BAHIUH XUMHUYCCKUX BEIIIECTB;

6) chopMUPOBAHHOCTh YMEHUS KIACCH(DUIIPOBATH OPraHMUYESCKUE BEIECTBA U PEAKIIUH 110 Pa3-
HBIM NPU3HAKAM;

7) chopMHUPOBAHHOCTH YMEHHS OIMUCHIBATH M PAa3IHyaTh U3y4CHHbBIC KIIACChl OPraHMUYECKUX Be-
IECTB;

8) chopMHUPOBAHHOCTh YMEHHS JEIaTh BHIBOJIbI, YMO3AKITIOUCHHUS U3 HAOIIOCHUH, XUMUYECKIX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEILECTB MO aHAJIOTUU C U3y4YeH-
HBIMU;

9) chopMUPOBAHHOCTH YMEHHUS CTPYKTYPUPOBATh U3YUCHHBIH MaTepral U XHMHUYCCKYIO HHDOP-
MalliIo, OJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB;

10) chopMHPOBAHHOCTH COOCTBEHHOW MO3UIIMKM M0 OTHOIICHHIO K XMMHYECKOH HH(OpMAIHH,
MOJIy4aeMoil U3 pa3HbIX HCTOUYHUKOB;

11) chopMUPOBAHHOCTh YMEHHS aHATU3UPOBATHU OLICHHBATH IMOCJIEACTBHUS MTPOU3BOJICTBEHHOM
1 OBITOBOM J€SITENILHOCTH, CBSA3aHHOM C MepepadOTKON OPraHMYeCKUX BEIIeCTB;

12) oBiasieHHe OCHOBAaMH HAYYHOTO MBIIUICHUS. TEXHOIOTHEH MCCIEIOBATEILCKOW U MPOEKT-
HOMU J1eATENbHOCTH;

13) chopMHPOBAHHOCTH YMEHHS MPOBOJUTH IKCICPHUMEHTHI PAa3HOW TUIAKTHYECKOH Harpas-
JIEHHOCTH;

14) chopMHUPOBAHHOCTH YMEHHUSI OKA3bIBATh MEPBYIO MTOMOIIb MPH OTPABJICHHUSX, 0)KOTaX U JPY-
I'UX TPaBMaX, CBS3aHHBIX C BEIIECTBAMU U JTA0OPATOPHBIM 000PYI0BaHUEM.

Memanpeomemnule pezyromamoi:

1) copMHPOBAHHOCTH YMEHHUSI CTABUTH LIEJIM U HOBBIC 3a/laull B y4eOe M TMO3HABATENbHOM Jies-
TEJbHOCTH;

2) OBJIaJICHHE NMPUEMAMH CAMOCTOSITENHFHOTO TUIAHUPOBAHHS IYTEM JIOCTHIKCHUS LIENH, YMEHHUS
BbIOMPATh AP PEKTUBHBIE CIIOCOOBI pelIeHHs YUeOHbIX U M03HABATEIbHbBIX 33/1ay;

3) chOpMUPOBAHHOCTH YMEHUsI COOTHOCHTh CBOH ACHCTBUSI C IUIAHUPYEMbBIMHU PE3YIIbTaTaAMHU;

4) chopMHUPOBAHHOCTh YMEHUS OCYIIECTBISATH KOHTPOJb B MPOLECCE JOCTHXKEHHS Pe3yJbTara,
KOPPEKTHPOBATh CBOU JACUCTBUS;

5) copMupOBaHHOCTh YMEHHS OILICHUBATh NMPABUIBHOCTH BBINIOJHEHUS Y4eOHBIX 33a71a4 U co0-
CTBEHHBIE BO3MOKHOCTH UX PELICHHUS;



6) chopMHUPOBAHHOCTh YMEHUS aHAJIM3HPOBaTh, KIACCH(PUIUPOBATH, 0000IIATh, BEIOUPATH OC-
HOBAHUS U KPUTEPUH JUIS YCTAHOBIICHHS IPHYUHHO-CIICICTBEHHBIX CBS3€H;

7) chopMHPOBAHHOCTh YMEHUS IPHOOPETATh U IPUMEHSTH HOBBIC 3HAHNS;

8) copMuUpOBaHHOCTh YMEHHSI CO3/aBaTh MPOCTECUIINE MOJIEIHU, UCIOIb30BaTh CXEMBbI, TaOIH-
1161. CUMBOJIBI 715 pEIICHUS] YI€OHBIX U TIO3HABATENILHBIX 33/1a4;

9) oByajicHUE HA BRICOKOM YPOBHE CMBICJIOBBIM YTCHUEM HAYYHbBIX TCKCTOB,

10) chopmupoBaHHOCTh YMEHHUS 3)(HEKTUBHO OPraHU30BBIBaTh Y4eOHOE COTPYAHUYECTBO U
COBMECTHYIO JICATEIIbHOCTh, PA0OTaTh MHAWBUAYAIBHO C YIETOM OOLINX HHTEPECOB;

11) chopMHUPOBAHHOCTH YMEHHUSI OCO3HAHHO HCIIOJIb30BATh PEUYEBBIC CPEACTBA B COOTBETCTBUH C
3aJjauaMi KOMMYHUKAIIHH;

12) BBICOKHMI YPOBEHb KOMIIETEHTHOCTH B 00J1acTH ucnoib3oBanus UKT;

13) chopMHUPOBAHHOCTD IKOJOTHUECKOTO MBIILICHHS,

14) chopMHPOBaHHOCTh YMECHHUS IPUMEHSITH B MO3HABATEIBHOM, KOMMYHUKATHUBHOW M COIUAIIb-
HOW MPaKTHUKE 3HAHUS, TIOTYICHHBIC IPU U3YUCHHUH MTPEIMETA.

Jluunocmmnuie pezyromamor:

1) chopMHPOBAHHOCTH MOJIOKUTEIHLHOTO OTHOMICHHS K XUMHH, 4TO 00YCIIOBIHBAET MOTHBAIUIO
K Y4eOHOM IeATeTbHOCTH B BEIOpaHHOU cdepe;

2) chopMHPOBAHHOCTH YMEHHUS PeLIaTh MPOOIEMBI TIOUCKOBOTO M TBOPYECKOTO XapakTepa;

3) chopMUpPOBAHHOCTh YMEHHS TPOBOIUTH CAMOAHAIN3 M OCYIIECTBIIATH CAMOKOHTPOJIb U CAMO-
OIICHKY Ha OCHOBE KPUTEPHUEB YCIICITHOCTH;

4) copMHUPOBAHHOCTH TOTOBHOCTH CJIEJIOBATh HOPMaM MPUPOJIO- U 3M0POBHECOSPETAIOIIETO M0-
BEJICHMUS;

5) chopMHUPOBAHHOCTH MPOYHBIX HABBIKOB, HAIPABJICHHBIX Ha CAMOPA3BHUTHE yepe3 caMooOpa-
30BaHUE;

6) chopMHUPOBAHHOCTH HABBIKOB TPOSIBJICHUS MO3HABATECIbHON MHUIIMATHBEI B yUeOHOM COTpPY/I-
HUYECTBE.



COJAEP/KAHME ITPOI'PAMMBI YYHEBHOI'O KYPCA
Oprannuyeckas xumus. 10 xiaacc.

|. Teopusi XMuMH4Y€CKOI0 CTPOEHHSI OPraHMYecKHUX coequHeHuil.IIpuposa xXuMmu4ecKux cBs-
3eii (3 yaca).

Oprannueckue BemectBa. Opranuueckas xumusi. CTaHOBJIEHHE OPraHMYECKOH XUMHHM Kak
Hayku. Teopust CTpOEHUsI OPraHUYECKUX COeNMHEHUMN. YTriepoaubslii ckener. CTpyKTypHas U30-
Mmepusi. M3omepsl. HomeHkiiatypa. 3HaueHrne TEOPUH CTPOCHUS OPraHUYECKUX COEIMHEHUM.
CocTosiHUE AIEKTPOHOB B aTOME. JHEPreTHUeCKUe YPOBHU U MOIYyPOBHU. DJIEKTPOHHbBIE OpOU-
TaJM, S-AJIEKTPOHBI U P-IEKTPOHbI. CHHH 3JIEKTPOHA, CIIAPEHHBIE SJEKTPOHBL. DJIEKTPOHHAs
KoHpurypauus. I'papuueckue 31eKTpoHHbIE POPMYIIHI.

DNeKTpOHHas MPHUPOJAa XMMHUECKUX CBSI3€ B OPraHMYECKUX COEIUHEHUSX 0-CBS3b, T-CBS3b.
Merto BaneHTHBIX cBsizei. CriocoObl pa3pbiBa CBSA3EH B MOJIEKYJIaX OPTaHUYECKUX BELIECTB.
Knaccudukanus oprannueckux coeinneHnil. OyHKIMOHaIbHAs Tpymnna.

Jlemoncmpayuu.

1. O3nakomieHue ¢ 00pa3aMu OpPraHUIECKUX BEIIECTB U MaTepUaJIaMu.

2. Mozeny MOJIEKyJT OpraHMYECKUX BEIIECTB.

Il. YrneBogoponasi (9 yacos).

Tema 2.1.11penesbHble YriieBoAOPOAbI - aJKaHbI (2 yaca).

Bo30yxnernHoe coctosiHre atoma yriepoaa. [ mbpuau3zanusi aToMHBIX opOuTaneil. DIeKTpOHHOE
U MPOCTPAHCTBEHHOE CTPOEHHE ankaHoB. ['omoisiorn. ['omosornueckuit psa. I'omosornueckas
pasHOCTh. MexayHapoaHass HOMEHKJIATypa OpraHWYeCKHWX BemiecTB. M3oMepus yriepoaHoro
CKeJerTa.

Mertan. [Tonyyenue, pusndeckne u XMMUUECKHE CBOMCTBA akaHOB. Peakiuu 3amenieHus (raino-
TeHUPOBAHUS), IETHAPUPOBAHUE U M30Mepu3alus ankaHoB. llennbie peakiuu. CBoOOIHBIE pa-
JIuKaiel. ['anoreHonpon3BoaHbIe ankaHOB. [Ipumenenune ankanoB. L{ukimoankaHsl.
Jlemoncmpayuu.

1. OTHOmIeHHE allKaHOB K KHUCJIOTaM, Iejo4yaM, K pacTBOpPY IepMaHraHata Kajius U OpOMHOMN
BOJIE.

Jlabopamopmvie onvimai.

1. U3rotoBienue Mojienei MOJIeKyIl YIIeBOI0POA0B U rajloreHOPOU3BOIHBIX.

Tema 2.2. HenpeneabHble YriIeBOAOPO/bI (AJKeHbI, AJKAAUEHbI U AJIKMHBI) (4 yaca).
KpaTHble cBs3M. AJKeHbl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE aKEHOB, SP°-
rubpunuzamus. ['omonornueckuii psa. Homenknarypa. M3omepus. XumMudecknue CBOMCTBA: pe-
aKIUU OKHUCIICHUS, MPUCOeTUHEHUs (THAPUPOBAHKE, TaJOreHUPOBAHUE, TUApATaIUs), TOJIUMe-
puzanuu. [IpaBuno MapkoBHuKOBa. BeicokoMomnekynspHble coeauHenus. KauecTBeHHbIE peak-
LMY Ha TBOMHYIO CBS3b.

AnkaaueHsl (AMEHOBBIE YrieBoAopoibl). M3omepus u HoMeHKIaTypa. ConpsikeHHbIE JBOMHBIE
cBs3u. JuBunun (6yranuen-1,30. M3onpen (2-metundyraauen-1,3), npupoausiii kayuyk. [lomy-
YeHHe M XUMHUYECKHE CBOWMCTBA alKagueHOB. Peakuuu mpucoenuHeHus: (TrajJoreHUpPOBAHUS) U
MOJIMMEPHU3aIH AJIKaITUEHOB.

ANKUHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE alleTUIIeHa, sp-Tudpuau3anus. ['omomno-
ru 1 u3oMmepsl. Homenkmnarypa. @usnyeckue 1 XuMUYeCKUE CBOMCTBA alKWHOB. Peakiuu mpuco-
€IMHEHUs, OKUCIICHUS U TIOIMMepHU3allii ankiuHOB. [loyueHne u npuMeHEeHHe alKHHOB.
Jlemoncmpayuu.

1.T'openue anerusieHa.

2. B3aumoeiicTBuE alleTUIICHA C paCTBOPOM MepMaHraHaTa Kallusl.

3. O06pa3ibl NOTUAITUIICHA.

Tema 2.3. ApomaTtuueckue yriaeoaopoasl (apensi) (1 yac).

ApeHbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHe OeHzona. M3oMepus M HOMEHKIATypa.
duznyeckue 1 XUMUYECKHe cBolicTBa OeH3oua. ['omonoru 6eH3ona. OcoOeHHOCTH XMMHUYECKUX




CBOMCTB OeH30J1a HAa TIpuMepe ToJryosa. ['eHeTnyeckast CBA3b apOMaTHYECKHX YTIIEBOJIOPOJIOB C
JPYTUMH KJIacCaMH YIJIEBOJOPOJIOB.

[Mpuponanstii ra3. [lonyrHbie HedTAHBIC ra3bl. KamenHsiid yronb. Hedts u Hedrenponykrel. Ou-
3uyeckue cBoiicTBa. CrocoOwl nepepadoTtku. Ileperonka. KpekuHr TepMUUecKuil 1 KaTaluTHIe-
CKHH.

Jlemoncmpayuu.

1. beH3oxn Kak pacTBOpUTENb, TOPEHUE OEH3071a.

2. OtHomIEeHUE OeH301a K PacTBOPY MepMaHraHaTa Kausl.

3. OkucneHue Toryoa.

Jlabopamopnvlie onvimei.

2. O3HakoMIIeHHE ¢ 0Opa3amu MpoIyKTOB HeTernepepadOTKH.

I11. Kuciopoacoaep:kamue opranndeckue coequHenns.(11 yacon)

Tema 3.1. Cnuprsbl 4 peHoJinI (3 yaca).

OnHoaToMHBIE TIpe/ieNibHbIE CTUPTHL. CTpoeHNE MOJIEKY, pyHKIIMOHANBbHAS Tpynma. M3omepus
1 HoMeHKJ1atypa. Bonopoanas cBsi3b. CBoiicTBa 3TaHo1a. PUBNOTIOTHIECKOE ACHCTBUE CITUPTOB
Ha opranu3M uesoBeka. [lomyuenue u mpuMeHeHne cnupToB. ['eHeTH4ecKas: CBs3b MPEAeTbHbBIX
OJTHOATOMHBIX CIIUPTOB C yTiieBoiopogamMu. DU3n0I0Ornaeckoe JeHCTBUE METAHOJIA M dTaHOJIA.
AJKOTOJIn3M.

MHOroaTroMHbI€ CIUPTHI. DTHICHTJIUKOJIb, TJIMIEPUH. XUMUYECKUE CBOMCTBA, TPUMEHEHUE
MHOTOATOMHBIX CTUPTOB. KauecTBeHHAs peakIus HA MHOTOAQTOMHBIE CITUPTHI.

®enoubl. Ctpoenne Mosekyibl henomna. CroiictBa penona. TokcmaHOCT (heHOTA U €TO COeTH -
HeHuil. [Ipumenenue gpenona.

Jlabopamopnvie onvimai.

3. Okucnenwne sranona okcuaom meau (I1)

4. PacTBOpeHME TMIIEPHHA B BOJIE, peakius riniepruna ¢ ruapokcumaom meau (11).

5. XuMu4eckue cBoicTBa (heHoma.

Tema 3.2. Anbaeruibl, KeTOHbI H KAPOOHOBBIE KHCJIOTHI (3 yaca).

Anwsaerunel. CTpoeHHe MOJIeKyIbl hopmanbaeruaa. OyHKImoHanpHas rpynmna. M3omepus u Ho-
MeHkJaTypa. CoiicTBa anbaeruaioB. @opmaibIeru/ 1 aleTaibAerua: MoJIydeHue 1 mpuMeHe-
Hue. Peakiiuu okucieHus ¥ MPUCOETMHEHHs albaeruaoB. KauecTBeHHas peakius Ha allbJeru-
Ibl. ALIETOH — IpeJICTaBUTeNb KeTOHOB. CTpoeHue MoJieKyibl. [IpuMenenue.

OnHOOCHOBHBIE MpeieNibHbIe KAPOOHOBBIE KUCIOTHI. CTpoeHHe MoieKyll. OyHKIIMOHAIbHAsS
rpynmna. M3omepus u HomeHkinarypa. CBoiicTBa KapOOHOBBIX KHCIOT. Peakuust stepuduxaru.
[Tomyuenue kapOOHOBBIX KUCIIOT U TpuMeHeHne. Kpatkue cBeieHus: 0 HerpeaeabHbIX KapOOHO-
BBIX KHCIIOTaX. [ eHeTHueckas cBsi3b KapOOHOBBIX KUCIIOT C APYTUMU KJIACCAMH OPraHUYeCKUX
COEIMHEHUI.

Jlemoncmpayuu.

PacTBopeHue B alleToHe pa3IM4HbIX OPraHUYECKUX BEIECTB.

Jlabopamopnvie onvimai.

6. OkucneHue sTaHalli aMMUAYHBIM PaCTBOPOM OKcua cepedpa U TUAPOKCUIOM MEIH.

Tema 3.3. Cinoxnbie 3¢pupsbi. JKupbl. (2 yaca)

CrnosxHble 3(hupbl: CBOICTBA, MoNyueHue, npuMeneHne. Ctpoenue KupoB. JKUpsl B IPUPOIE.
Peakuus srepuduxaruu. lllenounoit ruaponus cioxHoro s¢upa (oMpuieHne). Morolue cpea-
ctBa. [IpaBuna 6e3omacHOro oopalieHus co cpeCTBaMU OBITOBOM XHUMHUH.

Jlemoncmpayuu

1. O6pa31bl MOIOIIUX U YUCTAIINX CPEICTB.

Jlabopamopnvie onvimbi.

7. PacTBOPUMOCTB JKHUPOB, JOKA3aTEIBCTBO WX HETIPENEIHHOTO XapaKTepa, OMBIICHHE )KHPOB.

8. CpaBHEHHE CBOWMCTB MbIJIa 1 CHHTETHUECKUX MOIOIIUX CPEJICTB.

Tema 3.4. YraeBoabl (3 uaca).



I'moxo3a. Ctpoenue Mosekyinbl. dusnueckue cBoiicTBa U HaxoXxAeHUE B ipupoie. Ilpumene-
Hue. ®pykro3a — nu30Mep IIOKO3bl. XUMHUECKHUE CBOMCTBA I10K03bl. [Ipumenenne. Caxaposa.
Crpoenue moiekyinbl. CBoiicTBa, mpuMeHeHne. Kpaxmail u 1emosia03a — NpeACTaBUTEN IIpH-
poaHbIX noauMepoB. dusnyeckre u xumudeckue ceorcrsa. Haxoxnenue B npupone. Ilpumene-
Hue. AlleTaTHOE BOJIOKHO.

Jlabopamopnule onvimeoi.

9.B3aumoeiicTBHE pacTBOpa IIFOKO3BI ¢ THApOoKcH oM Menu (11). 1 ¢ aMmMuagyHBIM pacTBOPOM
okcuja cepedpa.

10.B3anmoeiicTBrE caxapo3bl C THIPOKCHIOM KalIbITHSL.

11.IlpuroroBiaeHne KpaxMajabHOTO KJIEWCTEpa U B3aUMOJEHCTBHE €ro ¢ H0J0M, THIPOIN3 Kpax-
Masia.

12.03nakomMIiIeHre ¢ 00pa3aMu MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH.

IV. Azorconep:kaniue opranudeckue coeaunenus (5 yacon)

Awmunsbl. CtpoeHue MoJiekysl. AMuHorpynna. dusndeckue u xXumuueckue cBoiicrsa. CtpoeHue
MoJieKynbl aHwirHa. CBolicTBa aHwiIMHA. [IpuMenenue.

AMUHOKHUCITOTEL. M30Mepus u HoMeHknarypa. CBolcTBa. AMHUHOKHUCIIOTHI Kak aM(OTEPHBIE OpP-
rannyeckue coequHenus. Ilentuanas cBsa3p. [nunmH. ['eHeTHYECKas CBSI3b aMUHOKHCIIOT C
JOPYTMMU KJIACCaMU OPraHUYECKUX COECIMHEHUM.
benku — npupoaueie nosmMepsl. CoctaB u ctpoeHne. Ou3nyeckne U XMMUYECKHE CBOMCTBA.
[IpeBpaienus 6eIKOB B OpraHu3Me. Y cnexu B u3y4eHuu u cuHrese Oenkos. [lonsrue o0 a3oT-
COJIepXKaIIUX reTepOUUKINYecKnX coenuHeHusaxX. [Iupuaun. [Iuppos. ITupumuanHOBBIE U ITypH-
HOBBIE OCHOBAHMSI.

HyxknenHoBbIe KUCIIOTBI: COCTaB, CTPOCHUE. XUMHUS U 3I0pOBhE denoBeka. Jlekapcrsa. [Ipobie-
MBI, CBSI3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX IIPETIAPATOB.

Jlabopamopnuie onvimbi.

13. IIBeTHBIE peaKIuu OEITKOB.

V1. Xumus nojumepos (6 yacoB)

[ToHsiTHE O BEICOKOMOJIEKYISIPHBIX coequHeHusX. CTpoeHnue mosekyina. CtepeoperyssipHoe u
cTepeoHeperyispHoe crpoenre. OCHOBHbIE METObI CHHTEe3a nouMepoB. Kiaccudukanus
wiactMace. Tepmornactuunsie noauMmepsl. [lomustunen. Homunponuien. TepMoOnIacTUHUHOCTS.
TepmopeaktuBHOCTh. CHHTeTHUECKHE KayuyKu. CTpoeHue, CBOWCTBA, OJYyYeHHE U TPUMEHe-
Hue. CuateTnueckue BosokHa. Kampon. JlaBcan.O6o01menre 3HaHUH 10 Kypcy OpraHHYeCKOM
xumun. Opranuyeckasi XMMus, 4eJIOBeK U MpUpo/ia.

Jlemoncmpayuu.

OO6pas31ibl mIacTMacc, CHHTETUYECKUX BOJIOKOH M Kay4yKOB.

Jlabopamopnvie onvimai.

14. CpoiicTBa KampoHa.

Ilepeyenr npakrnyecknux pador g 10 Kiacce

IIpaktnyeckas padora Nel «IlosmydeHue sTHIIeHA U OTIBITHI C HUM»

IIpaktuyeckas pabora Ne 2 «[losnyueHue u cBoiicTBa KapOOHOBBIX KHUCIOT»

3. IIpaxtuueckas pabora Ne 3 «PemeHue skcriepuMeHTaIbHBIX 33]a4 Ha MOJydeHHe U pac-
MIO3HABAaHNE OPTAaHUYECKUX BEIECTBY.

4. TlpaxTtuueckas padota Ne 4 «Pacrno3HaBaHMe IIACTMACC U BOJIOKOH.

IlepeyeHp KOHTPOJLHBIX Pador B 10 Kiaacce

1. KoutponsHas padora Nel «Teopuss XkMUYECKOTO CTPOCHHUS OPTaHUUECKUX COEUHE-
HUU. YTIE€BOIOPOIBDY

2. KontponbHas pabota Ne2 «Kucnopocoaepxaiiie opraHu4eckie coeinHeHus. A30T-
CoEpKaIIe OPraHUYECKUE COCTUHEHUSD)

N =



XUMMUHI. 11 KUIACC.
I. TEOPETUYECKHUE OCHOBbBI XUMMWMU (204acos)

Tema 1.1. BaxkHelilnne XuMH4ecKHue MOHATHS U 3aKOHBI (4 1)

Atom. Xumunueckuii anement. M3otonsl. MaccoBoe unciio. [IpocTeie U CII0AKHBIE BELIECTBA.
3aKOH COXpaHEHMS] MacChl BEIIECTB, 3aKOH COXPaHEHUs U MPEBpAIlCHUs SHEPIUH NPU XUMUYE-
CKUX PEaKIUsAX, 3aKOH MOCTOSHCTBA cocTaBa. BelecTBa MOJIEKYISPHOIO U HEMOJEKYISIPHOIO
CTpOEHUSI.

[lepnoandeckuil 3aK0H M NEPUOAUYECKAs CUCTeMa XUMHUYecKuX dinemeHToB /. 1. Menneneesa
Ha OCHOBE YUCHHS O CTPOCHUHM aTOMOB. ATOMHBIC OopOHTaNy, S-, P-, 0- u f-3nekrponsl. OcoOeH-
HOCTH pa3MEUIEHHs JIEKTPOHOB M0 OpOUTAJISIM B aTOMaX MajbIX M OOJIBIIUX MEPHUOJIOB. DHEpre-
TUYECKUE YPOBHHM, NOTypOBHHU. CBS3b NEPUOIUUECKOTO 3aKOHA U MEPUOJUUECKON CHUCTEMbI XU-
MHUYECKHX DJIEMEHTOB C TEOpUEH CTpOEeHUS aTOMOB. [lo0keHME B IEPUOINYECKON CUCTEME XU -
Mmudeckux aneMeHToB . . MenzaeneeBa Bogopoaa, JaHTAHOUIOB, AKTUHOUIOB U UCKYCCTBEHHO
MTOJIyYE€HHBIX 3JIEMEHTOB.

BaneHTHOCTh M BaJeHTHbIE BO3MOXKHOCTH aTOMOB. Ileproauueckoe u3MeHEHUE BAJIEHTHOCTH U
pa3MepoB aToMoB. BoiopoiHbIe coeTMHEHNS.

Tema 1.2. Ctpoenue BemecTBa (4 )

XuMmuyeckasi CBsA3b. Buabl 1 MexaHU3Mbl 00pa30BaHus XUMHUYecKor cBsaA3u. MonHas cBsa3b. Ka-
THOHBI ¥ aHHWOHBI. KoBaneHnTHas HenoJisipHas cBsi3b. KoBaneHTHas moJisipHasi CBsI3b. DJIEKTPOOT-
punarenbHocTh. CTeneHb okucieHus. Meranueckas cBA3b. Bomoponanas cBssb. [Ipoctpan-
CTBEHHOE€ CTPOEHHE MOJIEKYJI HEOPraHWYECKHX U OPTaHUYECKUX BEIECTB.

TuIbl KPUCTALTUYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

[IpuurHbI MHOTOOOpa3us BEIIECTB: U30MEPHsI, TOMOJIOTHSI, aJNIOTPOTIHSL.

Jlemoncmpayuu.

Mogenu MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METANIMYECKUX KPUCTATUIMYECKUX PEIIETOK.
Mogenn MOneKys1 H30MEPOB, TOMOJIOTOB.

Tema 1.3. Xumuueckue peakuun (3 1)

Knaccudukanus XMMHYECKMX peakIuii B HEOPraHMYECKOW M OpraHWYECKOW XuMuH. Peakmum
pas3ioKeHus, COeIMHEHUs], 3aMeleHus, oOMeHa. OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIHMH.
DK30TepMUYECKHe U dHI0TepMuueckue peakuuu. OOpatuMble U HeoOpaTuMble peakuuu Termo-
Bor 3ddexr peakumu. 3akoH ['ecca. Tepmoxumudeckue ypaBHEHUs. Terora oOpa3oBaHUA.
Tennora cropanusi.

CKopocCTh peaklivy, €€ 3aBUCUMOCTh OT pazNuyHbIX (paktopoB. Katanus u karanuzatopsl. O6pa-
TUMOCTh peakuui. XuMuueckoe paBHoBecue. CMeEIlleHre paBHOBECHS MOJ JCUCTBUEM pa3iiny-
HbIX (akTopoB. [Tpunnun Jlelllarense. [Ipon3BoACTBO CepHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM.
Jlemoncmpayuu

1. PaznuyHbIe TUITBI XUMHUYECKUX PEaKLIUN (BUACOOTBITHI).

Jlabopamopnvie onvimai:

N3ydyenue BnusHUS DPA3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKHX peakiuii.3aBHCHUMOCTh
CKOPOCTH PEaKLIMM OT KOHLIEHTPALMK U TeMIIEpaTyphl. Pa3noxkeHue nepokcuaa BOAOpPOa B IpH-
CYTCTBHMH KaTajau3aropa.

Tema 1.4. PactBopsl (5 yacoB)

JucnepcHble cucteMbl. PactBopsl. I'pyboaucnepcHble cucTeMbl (CyCleH3uu U 3MYJIbcun). Mo-
TSpHAsl KOHIEHTpalus. DJeKTpoluTudeckas aucconuanus. CUIbHbIE U clladble dIEKTPOIHUTHI.
KucnoTHo-ocHOBHBIE B3aMMOAEHCTBHA B pacTBopax. (Cpena BOJHBIX pacTBOPOB: KHUCIHAs,
HeHTpanpHas, miesnovHasd. MloHHoe npoussenenue Boabl. Bogopoansiii nokasarens (pH) pactso-
pa. I'maposn3 opraHM4eCcKUX U HEOPTaHUYECKUX COEIMHEHNUN.

IIpaktudeckas padota 1:[IpurorosiieHre pacTBOPOB € 33JaHHON MOJISIPHON KOHIIEHTpPALHEH.
Jlabopamopnvie onvimbi:

Omnpenenenne cpeapl pacTBOpa ¢ NIOMOIIBI YHUBEPCAIBHOIO MHANKAaTOpa. ['maponus conei.




Tema 1.5. DaekTpoxumuyeckue peakuun (4 yaca)

lanbBaHWMYeCKUN AEMEHT. DJEKTPOJIbl: aHOJ, KaroJ. AKKYMYJATOp. TOIJIMBHBINA 3JEMEHT.
OnexTpoxumus. Psaj cTaHAapTHBIX 3J€KTPOIHBIX NoTeHuManoB. CtannaptHele yciaoBus. CraH-
JAPTHBIA BOJOPOAHBIN 3nekTpona. Kopposus meramioB. XuUMuyeckas M AJIEKTPOXUMHUYECKAs
KOppO3Hus. DIEKTPOIU3.

Il. HEOPTAHUYECKAS XUMMS (11 yacos)

Tema 2.1. Metaibl (6 yacoB)

[TonoxeHne MeTaIoB B IEPUOJINYECKON CUCTEMe XUMUYecKux 3ieMeHToB J[. M. Menneneesa.
dusnyeckue cBoicTBa MeTauioB. OOmMe XUMHUUYECKHE CBOMCTBA MeTauioB. OOmue crocoOs
noJy4eHus: MeTayioB. O030p METAUIOB TJIABHBIX MOArpynn (A-TpyIim) NEepHOIUYECKON CHCTe-
MBI XUMHUYECKUX JIEMEHTOB.

O0630p MeramuioB nMobouHbIX noarpymnm (b-Tpymnmn) nepuoaudeckoi cucTeMbl XUMHUYECKUX die-
MEHTOB (M€]lb, IIMHK, TUTAH, XpOM, JKeJIe30, HUKEIb, TUIaTHHA).

CrnnaBel MeTassioB. Jlerupyromue no6aBku. YepHble U IBETHbIE MeTaJUIbl. UyryH, cTalb, JIEeru-
poBanHbIe cTa. OKCUABI ¥ THAPOKCUIBI METAIIJIOB.

[IpakTtuueckas padota No2: Pernenue sKCiepuMeHTaIBHBIX 33/1a4 10 TeMe «MeTajuib).
Jlemoncmpayuu.

OO0pasiel METAIOB ¥ UX COSAMHEHUH.

B3anmoaeicTBUEMETAIIIIOB ¢ KUCIOPOJOM, BOJOW M KUCIIOTAMHU.

JlokazaTenbcTBO aM(POTEPHOCTH ATFOMUHUS U €r0 THAPOKCHIA.

B3anmopeiicTBie Menu 1 xemne3a ¢ KUCIOPOJAOM U KUCTOTaAMH.

[Tony4yeHne ruApOKCUIOB MEIU U XPOMaA, OKCUAA METH.

B3anMopeiicTBre OKCHIOB Y THAPOKCHIOB METAJIOB C KHCIOTaMH.

JlokazaTtenbcTBO aM(pOTEPHOCTH COCTMHEHUM XpoMa.

Tema 2.2. Hemetannl (5 yacoB)

O630p cBoiictTB HemerauioB. Ilpocteie BemectBa —  HemeTawibl.  OKHCIUTENBHO-
BOCCTAaHOBHUTEJIbHBIE CBOMCTBA THIHYHBIX HeMeTaUoB. Yriepoa. Kpemuuii. Azor. ®ocdop.
Kucnopon. Cepa. @top. Xnop. OKcUIbl HEMETAIOB U KHUCJIOPOJCOAepKaliue Kuciorsl. CepHas
KHCJIOTa. A30THas KMCIIOTa. BogopoaHble COeIMHEHNS] HEMETAILIOB.

[Ipaktrueckas pabotaNe3: Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «HemeTasiy.
Jlemoncmpayuu.

OO6pas31ibl HeMETaJIoB.

Monenu KpucTaTn4ecKuX peimeTok rpaguTa u anmasa.

[Tonyyenne ammuaka u XJIO0pOBOJOPOJA, PACTBOPEHUE MX B Boje. Jl0Ka3aTenbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3TUX BEIIECTB.

Ckuranue yrisi 4 cepbl B KUCIOPOJE, ONPEACIICHNE XUMUYECKUX CBOMCTB IPOJYKTOB CTOPAHHUSL.
B3aumojeiicTBue ¢ MeIpl0 KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI M KOHLIEHTPUPOBAHHOW U
paz0aBIICHHOM a30THON KHUCIIOTHI.

[11. XUMUS U )KA3HD (3 uaca).

XuMu4yeckas MPOMBIINIJICHHOCTD. XUMHYecKasd TEXHOJOTHUA. ‘—IepHa;I MCTAJLUTYprusi. I[OMCHH&SI
IICYb. AFJIOMepaI_II/IH. KHCJIOpO,I[HBIﬁ KOHBCPTEP. EGSOTXOI[HOC MMPpOU3BOACTBO. 9KOJ’IOFH‘ICCKHI>1
MOHHUTOPHHT. Hpez[enLHo JOIIYCTUMBIC KOHICHTPAILIUH.



Ilepeyenp npakTuyeckux pador B 11 kiaacce

1. Tlpakruueckas paborta Nel «IIpuroToBiaeHne pacTBOPOB C 3aJaHHON MOJIIPHON KOHIICH-

Tpauuen»

N

[TpakTuaeckas pabota Ne 2 «PenieHne SKCIEpUMEHTATBHBIX 3a/1a4 110 TeMe «MeTaibn

3. Ilpaxruueckas pabora Ne 3 «Pemenue sKkCriepuMeHTaNbHBIX 3a1a4 1o Teme «Hemeran-

JBI».

11

YeHbL KOHT

LHBIX TBl1llK

1. Koutponasnas padora Nel «TeopeTrrnueckre OCHOBbI XUMUU
2. KonTtponpHas padota Ne2 «Heopranmdeckas XumMusi»

TemaTn4yeckoe MIIAHUPOBAHUE C ONpPeAeIeHHeM OCHOBHBIX BHA0B Y4eOHOMH
AeSITeJIbHOCTH

10 kaacce (1 yac B Henesmo, 34 yaca B roj).

Xapaxkmepucmuka oc-
HOGHBIX 6UO06

Templ, 6xooauwue ¢ co- | Konuuecmeo OcHogHoe DeAmelbHOCIL VieHIKa
depicanue npeomema uacoe cooepircanue no memam Y N
(na yposne yueonuvix oeii-
cmeuii)
1.Teopusi XuMHUYECKOT0O 3 1. TIpeamer opraHuye-| OObACHATE, MOYEMY OPraHHICCKYIO
o XUMHKO BBIACIIWIN B OTACJIBHBIN
CTPOEHUSA opraﬂan- ckoil xumuu. Teopust xu pasIen XuMI.
CKHX COCIUMHCHMUMU. MHUYECKOTO CTPOCHUSA OP-| Ilepeynciste OCHOBHBIC MPE/IIO-
IIpupona XMMHYECKHX TaHUYECKHX BEIIECTB. CBUIKM  BOSHMKHOBCHUs  TCOpHH
c 3eu XUMHYECKOI'0 CTPOCHUS.
B H. 2 C Paznuuars TpU OCHOBHBIX THIIA
. OCTOSIHME 3JICKTPO- YIJIEPOIHOTO CKeJeTa: Pa3BeTBICH-
HOB B aTroMe€. 9J‘IeKTpOH- HBbIH, HEPa3BETBJICHHBIA M IUKIIU-
Has TpUpoOJa XUMHUYE- | JeCKHH.
o Paznmuuars moHsATHS <QJICKTPOHHAsA
CKHX CBA3CU B OPraHUYC-| 65on0ukan un (QIIEKTPOHHAsI OpOu-
CKHUX COCIMHECHUSIX TabY.
N300paxars 27eKTpOHHBIE KOH(H-
_ rypanuyd aTroMoB 3JIEMEHTOB l-ro u
3. KJ‘IaCCI/I(l)I/IKaLII/IH 0}31“8, 2-r0 HepHOI0B C TMOMOIIBIO IJIEK-
HHMYCCKHX COCIMHCHUH. TPOHHBIX M TrpadUyUecKuX 3JeK-
TPOHHBIX POPMYJI.
OOBSICHATH MEXaHU3M 00pa30BAHUS
1 OCOOEHHOCTH 8- U TT-CBSI3CH.
OnpenensaTs NPUHALICKHOCTh Op-
TaHNYECKOIr'o BEUIECTBA K TOMY WJIN
WHOMY KJaccy IO CTPYKTYpHOH
hopmyrre.
OnpezaemnsaTh HANWYUE aTOMOB yIJie-
poda W BOIOPOAAa B OpPraHMYECKUX
BeEIIIECTBaX.
3HaTB, KaK OonpeaciimTb HaJIN4nue
aTOMOB XJIOpa B OpPraHUYECKOM
BCIICCTBE.
2. Yri1eBo0poabl 9 1. DnekTpoOHHOE M TpO-| OObACHATL  NpOCTpaHCTBEHHOE
CTDAHCTBEHHOE CTDOCHHE CTPOCHHE MOJIEKYJI aJIKAaHOB Ha
p p OCHOBE TIPEJICTAaBJICHUI O THOPHIH-
2.1. TlpenenbHbIe yrie- aJKaHOB. ['OMOJIOTH M| sauum opGuraneii aroma yriaepoza.
BOJOPOJBI - alIKaHBI 2 M30MEPHI ATIKaHOB. sroTapnuBarh MOAENH MONEKYI

AJIKaHOB, PYKOBOZACTBYSICH TE€OpUCH
XHUMHUYECKOTO CTPOCHHS OpTaHHde-




2. Metan — mpocTenmumi
IPEeJCTaBUTEIb AJIKAHOB.

ckux BeniecTB. OTIINYaTh TOMOJIOTH
1 M30MepHI 110 (hopMyIam.
Ha3piBaTh ankaHbl 10 MEXIyHa-
POAHON HOMEHKIIATypeE.

CocCTaBiATh ypaBHEHHS XHUMHYE-
CKUX peaKIHH.

XapakTepu3youx  XUMHUYECKUE
CBOMCTBAa METaHa M €T0 TOMOJIOTOB.
Pemars 3amaun Ha BBIBOA (popMy-
JIbI OPTaHUYECKOTO BEIECTBA.

2.2 .HenpenenbHble yrie-
BOJIOPO/IbI (QJIKEHBI, all-
KaJIUCHBI, aJIKUHBI)

1. HenpenenbHble yrie-
BOJIOPOJIbI. AJIKEHBI:
CTpOEHUE MOJIEKYJ, Io-
MOJIOTHSI U U30MEPUSL.
[Tonyyenue. CBoiicTBa 1
PUMEHEHHE ATKEHOB.

2. IlpakTiyeckas paboTa
Ne 1 «Ilonmydyenue stuie-
Ha W OTIBITHI C HUM»

3. AIIKagveHbl

4. AlleTHIIEH U €ro TOMO-
JIOTH.

OOBSICHATB IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIIBI ATWIICHA Ha
OCHOBE TIpe/ICTaBICHN 0 THOpHAN-
3aIM aTOMHBIX OpOUTaei yrie-
pona.

N3obpaxats cTpykTypHEIE hopMy-
JIBI aJIKEHOB W MIX U30MEPOB, Ha3bI-
BaTh AJIKEHBI 10 MEKTyHAPOTHOH
HoMeHKaType. CocTaBisTh Gop-
MYJIBI QJIKEHOB 10 X Ha3BaHMSIM.
CocTaBisiTh ypaBHCHUsI XUMHYE-
CKHX pEaKIHil, XapaKTePU3YIOIIHX
XHUMHUUYECKUE CBOWCTBA aJIKCHOB.
ITonydats 3TuneH. JlokassiBaTh
HeTIpeIeIbHBII XapaKkTep STHIeHA C
TIOMOIIBIO KaUeCTBEHHOI peakIun
Ha KpaTHbIC CBSI3H.

YMeTb cpaBHHUBATH MOHATHS U pe-
3YJABTATHI MPAKTHIECKOH NesTelb-
HOCTH U (hOPMYJTHPOBATH BBIBOIBI
TI0 pe3yNbTaTaM MPOBEJICHHON pa-
6OTHI.

CocTaBisTh ypaBHEHUS XHMHUE-
CKHX pEaKLUUH, XapaKTepU3YIOLINX
HemnpeeIbHbIH XapakTep ajkajue-
HOB.

OOBsICHATh ~ SP-THOpPHUAM3ALUIO U
HPOCTPAHCTBEHHOE CTPOCHHE MOJIe-
KyJbl aleTUICHa, Ha3bIBaTh I'OMO-
JIOTH aleTWIeHa 110 MEXIyHapo[-
HOH HOMEHKJAType, COCTaBIATh
YpaBHEHUSI XUMHYECKUX PEeaKiui,
XapaKTepH3YIOLIMX XUMHYECKUE
CBOICTBa alleTHIICHA.

2.3. Apensl (apomaTtuye-
CKHE YTJIEBOJOPO/IbI)

1. Beusoin u ero romoso-
ru. CBoiicTBa OeH30Ja U
€ro roMOJIOIOB.

OOBSICHATB NEKTPOHHOE U TIPO-
CTPaHCTBEHHOE CTPOCHUE MOJICKY-
161 GeHzona.

N306paxkats cTpyKTYpHYIO opMy-
ny 6eH30I1a IByMs CIIOCO0aMH,
00BSCHSTH, KaK CBOMCTBA OEH30I1a
00YCIIOBJICHBI CTPOCHHEM €r0 MO-
JIEKYJIBL.

CocTaBATh ypaBHEHHS PEAKIIUH,
XapaKTepU3YIOIIUX XUMHUIECKHE

cBolicTBa OEH30J1a M ero roMoJIO-
TOB.

2.4 ITpuponHbie ncTou-
HUKHU 1 IepepadoTKa yr-
JI€BOJIOPOJIOB.

1. IIpupoHbIE UCTOYHHU-
KU1 yriesoaoponos. Ile-
pepaboTka He(TH.

2. KoutpoapHas pabora
1mo remam «Teopus xu-

XapakTepu3oBaTh COCTaB MPHPOJ-
HOTO ras3a W TIONMYTHBIX He(TIHBIX
ra3oB.

XapakTepu3oBaTh CIOCOOBI Iepe-
paborku HedTH. OOBACHATH OTIH-
yre OCH3MHA NPSMOIl IEPErOHKH OT
KpPEKHUHT — OCH3MHA.

Hcnons3oBathb MIPUOOPETCHHBIC
3HAHUSL M YMCHHS B NPAKTHYCCKOH




MHYECKOTO CTPOCHUS Op-
TaHUYECKUX COEAUHE-
HUI», «YTIEBOAOPOIBD.

JEATETPHOCTH W ITOBCEIHCBHOMN
JKHU3HHA C IEJbI0 0e30MacHoro 00-
pallleHust ¢ BEIIECTBAMH U MAaTepH-
aJlaM¥ U SKOJIOTMIECKH TPAMOTHOTO
MIOBEJICHUS B OKPYKaIOLLEH cpeie.

3. Kucioponocoaep:ka-
1{ie OPraHuvecKue co-
eIUHEeHUs

3.1. Criupthl 1 (HeHOIBI.
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1. OnHoaToMHBIE Ipe-
nenbHble cupThl. 1lomy-
YEHUE, XMMHUECKHE
CBOWCTBA U IPUMEHEHHE
OJHOATOMHBIX ITPEEIIb-
HBIX CIIUPTOB.

2. MHOTOQTOMHBIE CITUP-
TBI.

3. ®eHoIBl M apoMaTHye-
CKHE CIIAPTEHI.

N3o6paxats obmryro hopmyry
OJTHOATOMHBIX TIPE/IENIbHBIX CIIUP-
TOB.

OOBsICHATH 00pa30BaHUE BOIOPO-
HOM CBSI3M U €€ BIMSHHE Ha (QH3H-
YEeCKHE CBOMCTBA CITUPTOB.
CocTaBiiTh CTPYKTYpHBIE (HOpMY-
JIBI CIMPTOB M UX M30MEpOB, Ha3bl-
BaTh CITUPTHI 10 MEXITyHAPOTHOM
HoMeHKaType. OOBSCHATH 3aBH-
CHMOCTbH CBOWCTB CITUPTOB OT
HaJ4us (QyHKINOHAIBHOMN TPYIIIEI
(-OH).

XapakTepn3oBaTb GH3NOIOTHYE-
CKOE JIefICTBHE METaHOJIa U 3TaHO-
na.

TIpoBoguTE KaYeCTBEHHYIO peak-
[0 Ha MHOI'0ATOMHBIE CITUPTEL.
CocTaBiaTh ypaBHEHUS PEaKIuii,
XapaKTepU3YIOIINX XUMHYECKUE
CBOMCTBa MHOTOaTOMHBIX CITUPTOB.
OOBSICHATH 3aBUCHMOCTB CBOIMCTB
(heHOMa OT CTPOCHHUS €ro MOJIEKY-
JIbl, B3aUMHOE BIIMSHUE aTOMOB B
MOJIEKyJIe Ha npuMepe (eHoa.
CocTaBnATh ypaBHEHUs PEaKLHid,
XapaKTepH3YIOLIMX XUMHUECKHE
cBO¥icTBa (eHoIa.

3.2. Aapaerunpl, KETOHBI
1 KapOOHOBBIE.

1. KapGoHmibpHbBIE CO-
€IUHEHUS - AIBIETUILI U
KkeToHbl. CBOlicTBaA U

IIPUMEHCHUC AJIBACTUI0B.

2.KapOoHOBBIE KHCIIOTHI.
XUMHYECKUE CBOMCTBA U
MPUMEHEHHUE OJTHOOCHOB-
HBIX MpeJeNbHbIX KapOo-
HOBBIX KUCJIOT.

3. IIpakTrueckas paboTa
Ne 2 «Ilomyuenue u
CBOMCTBA KapOOHOBBIX
KHCIIOT)»

CocraBiiTh (HOpMyIbl H30MEPOB U
TOMOJIOTOB aJIBIETHJIOB U HA3bIBATh
UX [0 MEXIYHAPOIHONH HOMEHKIIA-
Type.

OOBACHATH 3aBUCUMOCTb CBOMCTB
QJIBJIETHIOB OT CTPOEHHMS UX QYHK-
LUOHAJIBHON I'PYIIIbI.

ITpoBOaUTH Ka4eCTBEHHbIE PEAKIIMU
Ha aJIbJETUJIbl.

CocraBisiTh (HOpMyIIbl H30MEPOB U
TOMOJIOrOB KapOOHOBBIX KUCJIOT
HAa3bIBaTh UX M0 MEKIYHAPOIHOM
HoMeHKIaType. OObACHSTH 3aBU-
CHUMOCTB CBOIMCTB KapOOHOBBIX
KHUCJIOT OT HAJIM4MS (HYHKIMOHAIb-
Hoii rpymsl (-COOH).

Tomy4ats YKCYyCHYIO KMCIIOTY
JIOKa3bIBaTh, YTO 3TO BEILECTBO
OTHOCHTCS K KJIAcCy KHCIIOT.
Otrinyars MypaBbHHYIO KHCIIOTY OT
YKCYCHOM € TIOMOLIBI0 XUMHYECKHUX
peakuuii.

CocTaBisTh ypaBHEHHs PEaKIHi,
HOITBEPKAAOLINX XUMHYECKUE
CBOICTBA aJIbJIETU/IOB, KETOHOB,
KapOOHOBBIX KUCJIOT.

3.3. CnoxHble 3(pupsbl.
XKupsr.

1. CnoxHsie 2GupsI.

2. XKupsl. Motomue
CpenCTBa.

CocTaBisTh YypaBHEHHS peaKiui
TepudUKaLIUmL.

OOBSICHATH OHONOTHYECKYIO POITh
JKHPOB.

OOBSICHATH, B KAKOM CIIydae THAPO-
JU3 CIOKHOTO 3(hupa HeoOpaTUM.
Co0bmronath npasmiia 6€30MacHOr0




oOpalIeHus co CPeICTBAMH OBITO-
BOM XHMHH.

3.4. Yriesoasl.

1. YrneBonsl. I'mroko3a.
Onurocaxapunel. Caxa-
po3a.

2. [Tonmcaxapuasl.
Kpaxman. Ilemmono3sa.

3.IIpakTrueckas paboTa
No 3 «Pemienue sxcnepu-
MEHTaJbHBIX 3a7a4 Ha
MOJTYY€HHE U pacIio3Ha-
BaHHE OPraHUYECKUX
BEIIECTBY.

OOBSICHATH OMONOrHYECKYIO POITh
TJIIOKO3BI, TIPAKTHYECKH JIOKA3bI-
BaTh HAJIMYHE (DYHKIOHAIBHBIX
TPYII B MOJIEKYJIE TIFOKO3BI.
OOBSCHATH, KaK CBOMCTBA caXapo3bl
CBSI3aHBI C HAJTMIHEM (QYHKIHO-
HaJILHBIX TPYIII B €€ MOJIEKYJIe, 1
Ha3bIBaTh 00JIACTH MPHUMEHEHHS
caxapo3bl.

CocTaBiATh ypaBHEHHS peaKnuit
THIPOJIH3a KpaxMaa H IOJINKOH-
JIEHCALIIA MOHOCAXapHJIOB.
TIpoBoaUTE KaYeCTBEHHBIE PEAKIINH
Ha TJIoK03y 1 Kpaxmai. Cocras-
JISITH YpaBHEHHMS peakIHii, XapaKTe-
PH3YIOIINX XUMUYECKHE CBOMCTBA
VIJIEBO/IOB M HA3BIBATH 00JIACTH
NPUMEHEHUs! yTIIeBOJIOB.

4. A3oTconep:xkauue
OpraHnYecKue COeIu-
HCHMUAA.

1. AMuHBL

2. AMUHOKHUCHIOTHI. bel-
KU.

3. A3oTcoIepKanrue re-
TEPOIUKINIECKUE CO-
equHenus. Hyknenno-
BBIC KHCJIOTHI.

4. Xumus v 310pOBbE
YyeJIoBeKa.

5.KoHTpoasHas paboTa
Ne 2 mo temam «Kucnio-
pojJocoAepIKaIIiue opra-
HUYECKHE COCTUHEHUS,
«A3oTcoaepxarniue op-
raHUYeCKHe COeauHe-
HUSD».

CocTaBisTh ypaBHEHHUS PEAKIHi,
XapaKTepU3YIONIUX CBOHCTBA aMH-
HOB.

HasbiBaTh aMUHOKHCIIOTEI IO MEX-
JTyHapOJHOH HOMEHKJIAType ¥ CO-
CTaBIISITh ypaBHEHHUsI PEAKIHi, Xa-
PaKTEpU3YIOLINX MX CBOMCTBA.
OOBACHATH 3aBUCMMOCTE CBOMCTB
AMHHOKHCIIOT OT CTPOSHHUS HX
(YHKIMOHATBHBIX TPYIIIL.
OOBSICHATH OHOJIOTUYECKYIO POIIb
0EJIKOB M MX MpeBpaleHuii B opra-
HU3ME.

[MpoBoANTH IIBETHBIE pEaKIMU Ha
OEIIKH.

OOBSICHATH KHCIIOTHO-OCHOBHBIE
CBOMCTBA T'€TEPOLUKINIECKUX CO-
€IMHEeHHH B 3aBHCHMOCTH OT CTPO-
enus 1uKiIa. OObICHATH OUOJIOrH-
YECKYIO POJIb HYKJICHHOBBIX KUCJIOT
B OpraHU3Me.

[Tonb30BaThes HHCTPYKLUEH K Jie-
KapCTBEHHBIM IperapaTam.
Hcnonb3oBaTh MpuoOpeTeHHbIC
3HAHUS U YMEHUSI B IPAKTHYECKOM
JIEATENBHOCTH U IIOBCEIHEBHOM
JKH3HH C 1IEJIBI0 0€30I1aCHOro 00-
palleHus C BEIIECTBAMHU U MaTepu-
ajyaMy 1 KOJIOTHYECKU IPaMOTHOTO
MOBEJICHHUSI B OKPY)KAIOILEH cpefe.

5. XuMusi moJiMMepoB.

1. CuHTeTHYECKHE MTOJIH-
Mepsl. KonpeHncanuon-
HbIe noJuMepsl. [1eHo-
IJIACTHI.

2. HarypanbHBbIii Kaydyk.
CuHTeTHYECKHE KaydyKH.

3. CUHTETHUYECKHE BO-
JIOKHA.

4. TIpaxkTrueckas padbora
Ne 4. «Pacno3znaBaHue
ILIACTMACC Y BOJIOKOHY.

3anuceIBaTh YpaBHEHHS PeaKn
MOJIMMEPU3ALIMHU U TTOJTUKOH/ICH -
UM,

OOBSICHATH, KaK 3aBHCAT CBOMCTBA
MOJMMEPOB OT UX cTpoeHus. [lepe-
YHUCISTH TIPUPOTHBIE UCTOUHUKU
Kayqyka.

YMeTh aHaITU3UPOBATH U OLICHUBATH
MOCTIE/ICTBUSI IPOU3BOACTBEHHON
JIeSITeIbHOCTH, CBSI3aHHOM C mepe-
paboOTKO OpraHNYeCKUX BEUIEeCTB.
YMeTb CpaBHUBATH MOHSATHS U Pe-
3yABTATHI MPAKTUYECKOU JesITeNb-
HOCTH U ()OPMYIHPOBATEH BBIBOJIBI
0 pe3yJbTaTaM MPOBEICHHOM pa-
60Thb1. [IpakTHYECKH Paclo3HABAThH
OpraHUYECKUe BEIIECTBA, HCIIOIb-
3ysl KAUECTBEHHBIE PEAKIIHH.
Hcronb30BaTh METOBI HAYYHOTO




5. Opranuueckasi XuMus,
YeJI0BEeK U PUPOJIA.

6. ToroBsIii ypok 1o
kypcy xumun 10 kracca.

MIO3HAHMS TP BBITIOJIHEHUHU TTPOEK-
TOB M y4€OHO-MCCIIEIOBATEIBCKUX
3a/1a4 10 U3y4E€HUIO CBOMCTB, CIIO-
COOOB TOTYYEHUS U PacIiO3HABAHUS
OpraHUYECKUX BEIIECTB.
Kputndecku orieHUBaTh U HHTEP-
MIPETUPOBATH XUMHIECKYIO HH(DOP-
MaluIo, cozeprkaurytocsi B Iarep-
HET-pecypcax, C TOUKU 3PEHUS
€CTECTBEHHOHAYYHOM KOPPEKTHO-
CTH B EIISIX BBISBJICHUS OMIHO0Y-
HBIX CY)XKJICHUI U (OPMUPOBAHUS
COOCTBEHHOM MO3UIIHH.

Bcero mo 10 kimaccy: yacos — 34

MPaKTUYECKUX paboT — 4
KOHTPOJIBHBIX PadoT - 2

11 kaacce (1 yac B Henesmno, 34 yaca B roxay).

Temvl, 6xo0auue ¢ co-
oepircanue npeomema

Konuuecmeo
uacoe

Ocnoenoe
cooepiicanue no memam

Xapaxkmepucmuka oc-
HOGHBIX 8U008
oessmenbHOCMU y4eHUKA
(na ypoene yueonuix oeii-
cmeuii)

1. TeopeTnueckue oc-
HOBBI XMMHH.

1.1. Baxkneimue XuMu-
YeCcKHe MOHSTHS U 3aKO0-
HEL.
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1. XuMu4yecKuii dJIEMEHT.
Hyxmuaer. M3otomnel. 3a-
KOHBI COXPaHEHHS MaCChl
Y DHEPTUU B XUMUH.

2. [lepnoanueckwii 3a-
KOH. Pacnipenenenue
AJICKTPOHOB B aTOMax
3JIEMEHTOB MaJIbIX U
OOJIBIIINX TTEPHUOIOB.

3. I[onoxeHue B mepuo-
JIMYECKOM CUCTEME BOJIO-
poJia, JaHTaHOUIOB, aK-
TUHOUJIOB M HCKYCCTBEH-
HO TMOJTYYEeHHBIX 3JIEMEH-
TOB.

4. BajleHTHOCTH U Ba-
JIEHTHBIE BO3MOXXHOCTH
aTOMOB.

Ilepeuncnsare BaxkHEHIINE XapaKTe-
PHUCTHKH XHMHUYECKOTO JJIEMEHTA.
OOBSICHATD pa3inire MEXIY TOHS -
TUAMH «XUMHYECKUH 3IEMEHT»,
CHYKIIHI», «A30TOI».

ITpUMEHATh 3aKOH COXPAHEHHS
Macchl BEIECTB IIPH COCTABICHUH
YPaBHEHUHN XMMUYECKUX PEAKIHH.
OnpenensaTs MaKCUMaJIbHO BO3-
MOJKHOE YHCJIO JIEKTPOHOB Ha
SHEPreTHYECKOM YPOBHE.
3amnuceiBaTh rpaduueckue dMek-
TpOHHBIE HOPMYJIBI S-, P-, d-
3JIEMEHTOB.

XapakTepu30oBaTh MOPSIOK 3201~
HEHUS JIEKTPOHAMH 3HEpreTHye-
CKUX ypOBHEU U NMOJYpOBHEH B
aToMax.

OOBACHATH, B YEM 3aKIIFOYACTCS
(U3MYECKUI CMBICIT TIOHSATHS «Ba-
JIEHTHOCTb.

OOBACHATH, YEM OIPEEIAIOTCS
BaJICHTHbIE BO3MOKHOCTH aTOMOB
Pa3HBIX JIEMEHTOB.

CocraBnsarh rpaduieckue dJekK-
TpoHHbIe HOopMyIbI a30Ta, hocdo-
pa, KUCIIOpoJa ¥ Cephl, a TaKKe
XapaKTepU30BaTh H3MEHEHHS PajIu-
YCOB aTOMOB XMMHYECKHX JIEMEH-
TOB T10 IEPUOAAM H A-TpymmaM
MEPHOIUYESCKON TaOIHIIBL.

1.2. Crpoenue BeriecTBa

1. OcHOBHBIE BUIIBI XU-
Muueckoil cBs3u. MonHas
U KOBaJIEHTHAs CBS3b.

2.Mertannudeckas CBA3b.
BonopoaHas cBs3b.

OOBSICHATH MEXaHU3M 00pa30BaHHUs
HMOHHOH U KOBAJICHTHOH CBA3H U
ocobeHHOCTH (PU3HIECKHX CBOMCTB
HOHHBIX U KOBaJICHTHBIX COCJIMHE-
HUM.

CoCTaBIIATh NEKTPOHHBIE (HOPMY-
JIbI MOJIEKYJT KOBAJICHTHBIX COEJIH-
HEHUM.

OOBSICHATH MEXaHU3M 00pa30BaHUS




3. IPOCTPaHCTBEHHOE
CTPOEHHE MOJIEKYIL.

4. Crpoenue Kpucran-
n0B. Kpucrannmueckue
pemerku. [Ipuunnbl
MHOT000pa3usi BELIECTB.

BOJIOPOJIHOM U METaJTMUECKON
CBSI3H ¥ 3aBUCUMOCTH CBOWCTB Be-
IIECTBA OT BHA XMMHUUYECKO CBSI3H.
OOBSICHATH TPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJT OPTaHHIECKHX U
HEOPTaHWIECKUX COeIMHEHHUIT ¢
MIOMOIIBIO TIPE/ICTABJICHUH O TH-
Opuan3anuu opOuTaIeH.
OOBSICHATB 3aBUCHMOCTh CBOICTB
BEIIIECTBA OT THIA €r0 KPUCTAIIIN-
YECKOH PEHIEeTKH.

OOBSICHATH IPHYUHBI MHOT000pa-
3Ws1 BELIECTB.

1.3. Xumnueckue peax-
.

1. Knaccuduxanms xu-
MHYECKUX PEaKIIHi.

2. CKOpOCTh XUMHUYIECKUX
peakuuii. Karanms.

3. XuMH4ecKoe paBHOBE-
CH€ U YCIIOBUS €T0 CMe-
IICHUS.

TlepeuncasaTs mpu3HaKy, 1o KOTO-
PBIM KITaCCU(PHUIMPYIOT XUMHUYe-
CKHE PeaKIHH.

OOBACHATH CYIIHOCTh XUMUUECKOH
peaxIuy.

CocTaBiATh ypaBHEHUs] XUMUYE-
CKHX peaklni, OTHOCSIIUXCS K
OIIpEICICHHOMY THITY.

OOBSACHATH BIUSHUAEC KOHIICHTPAIIUI
peareHToB Ha CKOPOCTb F'OMOI'€H-
HBIX U F€T€POTreHHbIX peaKIni.
OOBSICHATH BIMSHHUE Pa3IHIHBIX
(haKTOpOB HA CKOPOCTH XUMUYECKON
peaxiyy, a Takke 3HaueHHe Npu-
MEHEHHS KaTaJIM3aTOpOB ¥ UHIHOH-
TOPOB Ha MPaKTHKE.

OOBSICHATD BIUSHHE U3MEHEHHS
KOHLICHTpALUU OHOTO U3 pearu-
PYIOIIKX BELIECTB, TEMIIEPATyphl U
NIaBJICHHS Ha CMCIICHUEC XUMUYC-
CKOI'0 PaBHOBECHSI.

1.4. PacTBODEHL.

1. JlucniepcHpIe CUCTEMBI.

2. CiocoObI BEIPKCHUS
KOHIICHTPAILIUU PaCcTBO-
pOB.

3. IIpakTrueckas paboTa
1. «IlpurotoBienue pac-
TBOPOB C 3aJJaHHOM MO-

JIAPHOW KOHIIEHTpaLUE»

4. DneKTpoIUTHYCCKAS
nuccoranus. Bomopon-
HBIA noKa3arens. Peak-
LMK MOHHOTO OOMeEHa.

5. 'upponus opranuye-
CKMX U HEOPraHUYECKUX
COEIMHEHU.

XapaxTepu3oBarh CBOMCTBA pa3-
JIMYHBIX BUIOB AUCIIEPCHBIX CH-
CTeM, yKa3bIBaTh MIPUIMHBI KOATy-
JISIUUY KOJJIOMJOB M 3HAYEHHUE 3TO-
TO SIBJICHHUSL.

Pemars 3aaun Ha IPUTOTOBJIEHHUE
pactBopa onpeeieHHOM MOJISIPHOI
KOHIIEHTPALIUH.

l'otoBuTH pacTBOp 3a7aHHOI MO-
JIAPHOM KOHLIEHTPALUH.
OOBACHATH, IOYEMY PACTBOPBI
BEILIECTB C HOHHOM U KOBaJIEHTHON
MOJIIPHOM CBSI3BIO TIPOBOASAT JJIEK-
TPUYECKUH TOK.

Onpeaensats pH cpensl ¢ TOMOIIBIO
YHUBEPCAIBHOTO HHANUKATOpA.
OOBACHATH € MO3ULMU TEOPHU
3MEKTPONUTHIECKON U CCOLUALIUN
CYIIHOCTh XUMHYECKUX PEAKLU,
MPOTEKAIOLINX B BOAHOMU cperie.
CocCTaBATh NONHBIE U COKPAILEH-
HBI€ HOHHBIE YPABHEHUS PEaKIHi,
XapaKTepU3YIOLUIUX OCHOBHBIE
CBOMCTBA BayKHEHILUX KJIaCCOB
HEOPTaHUYECKUX COCIUHEHUM.
OnpenemnsTs peakiuIo Cpepl pac-
TBOpA COJH B BOJIE.

CoCTaBIATh ypaBHEHUSI peaKkuil
THPOJIN3a OPTaHUIECKUX U HEOp-
TaHWYECKUX BEIIECTB.

1.5. DnekTpoxuMudeckue
peaKIuu.

1. X¥MHUYECKHE UCTOY-
HHUKHU TOKa. Psij craH-
JAPTHBIX JICKTPOAHBIX
IIOTCHIIMAJIOB.

OOBSICHATH IPUHIUI PaOOTHI rajb-
BAaHUYECKOTO HJIEMEHTA.
OOBSICHATH, KaK YCTPOCH CTaHapT-
HBIM BOZIOPOJIHBIN 3JEKTPO/.
IMonp30BaTHCS PSIAOM CTAaHAAPTHBIX




2. Koppo3ust MeTaioB u
ec NpeaynpeKICHHE.

3. DnekTpoius.

4. KourpoapHast paborta
1 1o TEMe

«Teopernyeckne OCHOBBI
XUMUN.

AJIEKTPOIHBIX MTOTCHIINAJIOB.
OTJIN9aTh XUMHYECKYEO KOPPO3HEO
OT BIIEKTPOXMUMUIECKOH.
OOBSACHATH MPUHITAIIB 3aLATHI
METAJUTMIECKHUX H3JIENIUH OT KOppo-
3UH.

O0mwsacHATh. Kakue nporeccs mpo-
HCXOJIAT HA KaToJIe U aHOJIE MPH
AJIEKTPOIIU3E PACIUIaBOB U PACTBO-
pOB coeil.

CocTaBJsTh CyMMapHbIC YPaBHEHUS
pEaKIuii JIIEKTPOIIH3a.

2. Heopranumueckas
XUMHS.

2.1. Meraiuibl.
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1. O61as xapakTepucTu-
Ka ¥ cTIOCOOBI MOJTyYeHUS
METAJUIOB.

2. O030p MEeTAIUTHYECKUX
37eMeHToB A- u b-rpynm.

3. Menp. [{unk. Tutan.
Xpowm. Kenezo. Hukensb.
IImaTnHa.

4. CrutaBbl METAJUIOB.

5. Okcuapl ¥ TUAPOKCHU-
bl METAJIIOB.

6. IIpakTuyeckas padora
2 «Pemenue ’xcnepu-
MEHTAJILHEIX 3a7a4 110
TeMe «MeTabI»

XapakTepru3oBarh OOIIHE CBOWCTBA
METAJUIOB U Pa3bsICHATH WX Ha OC-
HOBE TIPEJICTaBIICHUI O CTPOCHUH
aTOMOB METAJIOB, METAJUTHIECKHIE
CBSI3U B METAJUITMICCKON KPUCTAII-
JINYECKOH perierTke..
MmmocTpupoBath npuMepamu CIo-
COOBI TTOJTy9eHHsT METAJIJIOB.
XapakTepru3oBaTh XUMHICCKUE
cBoiictBa Metaiuios IA-ITA —rpymn
Y aJTFOMUHUS, COCTABIISATH COOTBET-
CTBYIOIINE YPABHEHUS PEaKIH.
OOBACHATH 0COOEHHOCTH CTPOCHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB b-
TPYIIT HEPHOANIECKOH CHCTEMBI
J.11.MeHnneneesa.

CocTaBiaTh ypaBHEHUS PEeaKIuii,
XapaKTepH3YIOIINX CBOMCTBA MEIH,
LIMHKA, TUTaHA, XpOMa, JKelle3a.
[Mpencka3pIBaTh CBOWCTBA CILIABOB,
3Hasl UX COCTaB.

OOBSICHATD, KaK H3MEHSIOTCS CBOM-
CTBa OKCHIOB U TUJIPOKCHJIOB Me-
TaJIOB MO MEPUOZIAM U A-Tpyrmnam
MEePHOINYECKON TaOIHIIBL.
OOBSICHATD, KAaK U3MEHSIOTCS CBOM-
CTBa OKCH/IOB U THUIIPOKCHIIOB XH-
MHYECKOT'0O AJIEMEHTa C MOBBIILICHHU-
€M CTETICHHU OKHUCJICHUSI €ro aToMa.
3anuceIBaTh B MOJIEKYJISIPHOM U
WOHHOM BHJIC ypaBHEHHS XUMHUYe-
CKHUX peakUuii. XapaKTepu3yoIux
KHCIIOTHO-OCHOBHBIE CBOMCTBA
OKCHJIOB ¥ THAPOKCH/IOB METAILIOB,
a TakKe IKCIIEPUMEHTAIBHO JJOKa-
3bIBaTh HAJIMYUE ITUX CBOMCTB.
Pacno3znaBath KaTHOHBI conelt ¢
MOMOII[IO0 KAYECTBEHHBIX PEaKLHUi.

2.2. Hemeramnsl.

1. O630p HEMETAILIOB.
CBoiicTBa U IPUMEHEHUE
BaXHEHIIINX HEMETAIIJIOB.
2. O0mas xapakTepucTu-
Ka OKCHJIOB HEMETAIJIOB
U KHCJIOPOJ0CcoAepKa-
X Kuciot. Okuciu-
TEJIbHBIE CBOMCTBA CEp-
HOUW U a30THOM KHCJIIOT.
Bonopoansie coennne-
HUSI HEMETAJUIOB.

3.reHeTHYecKas CBI3b

XapakTepu3oBarh 00LIME CBOHCTBA
HEMETAJIJIOB U Pa3bsICHATh UX HA
OCHOBE IPEJICTAaBICHUH O CTPOCHUH
aToMa.

HazpiBath 0OnacTyt npUMEHEHUS
BaKHEHIIINX HEMETAILIOB.
XapakTepu30BaTh CBOMCTBA BbIC-
MINX OKCHIOB HEMETAJIOB U KHC-
JIOpOoZCOAEp KAIUX KUCIIOT, CO-
CTaBJIATh yPaBHEHUsI COOTBETCTBY-
IOIIUX PEAKIUH 1 OOBSICHITH UX B
CBETe MPEACTaBIEHUI 00 OKHUCITH-
TEJIbHO-BOCCTAHOBUTEIBHBIX PeaK-
IUSAX U SMEKTPOIUTHIECKON TUCCO-
[HAIHN.

CoCTaBIATh YpaBHEHUS PEaKIuii,
XapaKTePHU3YIOIINX OKHUCIUTEIbHBIC
CBOWCTBA CEPHON M a30THOU KHUC-




OpraHn4YcCKUX M HECOpra-
HHUYCCKHUX BCIICCTB.

4. [IpakTryeckas paboTa
3 «Pemenue s3kcrepu-
MEHTaJbHBIX 3a7a4 10
TeMme «HemeTanmsy.

5. Konrpomnsnas pabora 2
1o reme «Heopranunue-
CKasi XUMHUSD)

JIOT.

Xapakrepu3oBaTh U3MEHEHUE
CBOMCTB JIETYYNX BOAOPOAHBIX
COEJMHEHU HEMETAJUIOB 110 IIepu-
Oy ¥ A-TpyIIIaM epHoIUIECKOI
CHCTEMEL.

Jloka3bpIBaTh B3aUMOCBSI3b HEOpra-
HUYECKHUX M OPraHUYECKUX COelU-
HEHUH.

CocTaBJATh YpaBHCHUS XUMHYE-
CKHX peakiuii, OTpakarolux B3au-
MOCBSI3b HEOPTraHUYECKUX U Opra-
HUYECKUX BEILECTB, O0BICHATE UX
Ha OCHOBE TEOPHUH DJIEKTPOJIUTHYE-
CKOI TMCCOIMAIIMU U TIPeJICTaBlIe-
HUI 00 OKUCITUTEIBHO-
BOCCTaHOBHTEJBHBIX MPOIECCaX.
IIpakTryecku pacrio3HaBaTh Bellle-
CTBa C ITOMOIIBIO0 KAYECTBEHHBIX
peaxiuii Ha aHUOHBI.

3. X¥MHUS ¥ KU3Hb. 3

1. Xumus B npomsblIii-
neHHOCTH. [IprHIMIIBI
XUMHUYECKOTO ITPOU3BOI-
cTBa. XMMHKO-
TEXHOJIOTMYECKUE TIPHH-
LUIIBI TIOJTyYEHUST METAJI-
n0B. ITpon3BoacTBO uy-
T'yHA U CTaJIN.

2. Xumus B ObITYy. XUMH-
YecKast TPOMBIIILICH-
HOCTB M OKpY’Karomiast

cpena.

3. UToroBsiii ypok 1o
Kypcy xumuu 11 xacca.

OOBSACHSTH HAYYHBIC IPHHIIUITBI
HPOU3BOJCTBA Ha NIPUMeEpe IPOU3-
BOJICTBA CEPHOM KHCIIOTHIL.
TlepeuncisTh MPUHIIKITHI XUMHYE-
CKOT'O IIPOU3BOJICTBA, HCHIOJIb3Ye-
MbIE TIPU MOMYYECHHH YyT'yHA.
CocTaBisiTh ypaBHSHHsI XUMHYE-
CKHX pEaKInii, MPOTEKAOIIHX TPH
MOJTYYCHHU YYT'yHa U CTAJIH.
Cobmnronats npaBuiia 6e30macHoi
PaboTEI CO cpeacTBaMH OBITOBOI
XUMUH.

OOBACHATH IPUYUHBI XUMUYECKOTO
3arpA3HeHus BO31yXa, BOAOEMOB U
TIOYB.

Bcero no 11 knaccy: yacos — 34
MPaKTUYECKUX padboT — 3
KOHTPOJIBHBIX padoT - 2

COI'TACOBAHO

IIpoTokou 3aceiaHusl METOIMYECKOTO
00bEeTMHEHUS yUuTeNnen
€CTECTBEHHOHAY4YHOTO LIMKJIA
MAOY COLI Ne10

Pyxosoaurens MO I'opo6ert H.IL.
« » 2020r.

COI'JTIACOBAHO
3amecTuTenb aupekropa no YBP
MAOY COLI Ne 10

Hazapenko O.B.

« »

2020r.
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