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IHosicHUTEJILHAS 3ANHCKA

[Tpennaraemas pabodast mporpamma «Xumusi-11 kmaccy cocTaBieHa B COOTBETCTBUHU C 00s3aTEIBHBIM
MHUHUMYMOM COACPXKAHUA OCHOBHBIX O6pa3OBaTeHbeIX nporpamMmm 110 XHMWHHU, q)ellepaﬂbHOI‘O
KOMITOHEHTa T'OCYJapCTBEHHOTO CTaHAapTa CPEJHEro OOIIero oOpa3oBaHMs, aBTOPCKOW MPOTrpaMMOi
O.C.I'abpuensiHa Ha OCHOBE CJIEIYIOIINX HOPMATUBHBIX TOKYMEHTOB:

o ®denepanpHoro 3akona ot 29 nekadbps 2012 romga Ne 273 — @3 «O06 ob6pazoBanuu B Poccuiickoi
denepanuny;

e 3akona Pocrockoii oonactu ot 14.11.2013 r. Ne26-3C «O6 o6pa3oBanuu B PocToBckoit
o0JracTu,

o «ba3ucHoro ydaeOHOro TUIaHa 001Ie00pa3oBaTEeNbHBIX YUpexkaeHul Poccuiickoit @enepanumy.

e aBropckoi mporpammel O.C.I'abpuensn. [Iporpamma kypca xumun ans 8- 11kmaccos
obmieoOpa3zoBarenbHbIX yupexaeHuit. M. « Ipoda » 2014. pekomennoannoit MO P®;

e 0CHOBHOI 0Opa3zoBarenbHO nporpammbsl MBOY «COLI Ne 1

e y4eOHOro IUIaHa cpeHero (ToJHOTro) 00IIero 0Opa3oBaHMs U KaJeHIapHOTO yueOHOTo rpaduka
MBOY COII Ne 1;

e [Iucema MO PO Ne 24/411-4851/m ot 08.08. 2014 «O npuMepHOM MOPAIKE YTBEPKIACHUS U
MPUMEPHOH CTPYKTYpe pabounx mporpamMM yIuTems.

e JlokaneHoro akta MBOY COII  Nel «Ilonmoxkenue o pabodyeil mporpamMme y4eOHBIX
MIPEIMETOB, KYPCOBY;

o @enepanbHBIE KOMIIOHEHT TOCYAApCTBEHHOTO CTaHIApTa CPEAHEro o0mero oOpa3oBaHuMs.
Crannapt ocHOBHOTO 00miero oopazoBanusi mo xumuu. I[lpukaz MO PD Ne 1089 ot
05.03.2004r. (BectHuk oOpa3oBanust Poccun. 2004r. Nel2).

® JIOTMOJIHEHUS K TOCYJapCTBEHHOMY 00pa30oBaTeIbHOMY CTaHIapTy, HA3bIBAEMOMY
«PernoHanbHbI KOMIIOHEHT»».

[IporpamMmma peanmusyeTcss C HCHoOJdb30BaHMeM yuyeOHuka Xwumusa. 11 kmace: yuel. ans
obmmeoOpa3zoBarenbHbIX yupexaeHuit O. C. ['abpuensa. — M.: [Ipoda, 2015- 2016 YueOGHUK conepKUT
BECh HEOOXOJHMMBIN TEOPETUYSCKUH W TPAKTHYCCKHA MaTepuayl il W3YYCHUS Kypca XHMHH B
0011e00pa30BaTEIbHBIX ~ 3aBEACHUSAX. YUEOHMK COOTBETCTBYeT (peepalbHOMY KOMIIOHEHTY
rOCy/lapCTBEHHOI'O CTaHJapTa IO XUMMM U uMeeT rpud "PekomeHnoBaHO MUHHUCTEPCTBOM
oOpa3oBanHus u Hayku Poccuiickoit denepannu.

N3ydyenne xumMuu B cTapiieii mkose Ha 6a30BOM YpOBHE HANPABIICHO Ha JIOCTHKEHUE yelell
(hopMHUpOBaHUS COOTBETCTBYIOIINX KOMIIETCHITHIA.
| Komnerenuuu
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OO0ureyuedHbIC

N3ydyenune XUMUM J0JIKHO CIIOCOOCTBOBATH
(opMHUPOBAHHIO Yy YHYAIIUXCH HAYYHOH KAPTUHBI
MHPa, HX HHTE/UIEKTYAJIbHOMY Pa3BUTHIO,
BOCIIUTAHMIO HPABCTBEHHOCTH, TYMAHUCTHYECKUX
OTHOIIIEHH i, TOTOBHOCTH K TPYAY
HNudopmanuonnpie: pa3BUTHE O3HABATEIbHBIX
MHTEPECOB U UHTEJUIEKTYAJIbHBIX CIIOCOOHOCTEN B
MIPOLIECCE CAMOCTOSATEIBHOTO PHUOOPETEHUS
XUMHUYECKUX 3HAHUN C UCTIOJIb30BAHUEM PA3IMYHBIX
HMCTOYHUKOB MH(POPMAIIH, B TOM UUCIIE
KOMITbIOTEPHBIX. MICrI0/Ib30BaTh KOMITBIOTEPHBIE
TEXHOJIOTHH U1t 00pabOTKH U Mepeaayu XUMHUIECKON
MH(pOpMAIIMU U ee TIPEICTABIICHUS B PA3JIMUHBIX
dbopmax.

KoMMyHHKATHBHBIE: YMETh IPUHUMATh PEIICHUS,
JIOTOBApUBATHCA, ApTyMEHTUPOBATh CBOE MHEHHE,
(GOopMyIMPOBATh OTBET B MOHSATHOM JIJIS IPYTHX popme
ConmpanpHple. MCIOJIB30BAaTh €CTECTBEHHOHAYYHbBIC
3HAHUSA B )KU3HEHHBIX CUTYaIlHIX.

IIpenmMeTHO-OpHEHTHPOBAHHBIE

MAHTerpanus 3 HAHUN YYAIIMXCH 110
HEOPraHN4eCcKOoil U OPraHN4vecKoil XuMHuM HA
CaMOM BBICOKOM YPOBHe 0011€00pa30BaTe1bHOM
LIKOJIBI € LeJIbI0 (POPMHUPOBAHMSA Y HUX €IHMHOM
MATePHAJINCTUYECKON eCTeCTBEeHHOHAYYHOM
KapTUHbI MUPa. EAMHCTBO HEOpraHu4eckom u
OPraHMYecKoil XMMHH HA OCHOBE OOIIIHOCTH MX
NOHSATHIA, 3aKOHOB U TEOPUl, a TAK:KE HA OCHOBeE
001IMX MOAX0A0B K KJIacCu(PuKaluM BemecTs U
3aKOHOMEPHOCTAM NMPOTEKAHUA XUMHYECKUX
peaKuuili MexK1y HUMH.

JleMOHCTpHUpOBaTh 3HAHNE U TOHUMAHUE XUMHYECKUX
MTOHATUHI U 3aKOHOB.

YMeTh 00paiaThCsi CO MIKOIBHBIM Ta00PaTOPHBIM
o0opynoBaHuEM.

YMeTb pacno3HaBaTh ONBITHBIM TYTEM HEKOTOPBIE
BEILIECTBA.

YMeTh MPOBOIUTH BEIYUCIICHUS B XUMUUECKHIX
MIPEBPAIICHUSIX.

Hcnonk3oBaTh MpuoOpeTEHHBIE XUMUYECKUE 3HAHUS U
YMEHUS B MPAKTUYECKOU JAESITEIbHOCTU U
MMOBCETHEBHOM KU3HHU JIJIs1 6€30MacHOr0 U
HKOJIOTUYECKU TPAMOTHOIO MTOBEICHUS.

OBnageHue yMEHUSAMH TOPUMEHSATh  IOJIYyYEHHBIE
3HAHUA A7 00BSICHEHUS PA3HOOOPA3HBIX XUMUYECKHIX
SIBJIEHU W CBOMCTB BEIIECTB, OLIEHKU POJIM XWMHHU B
Pa3BUTUU COBPEMEHHBIX TEXHOJOTUH U MONYyYEHUU
HOBBIX MaTE€PHAJIOB.

dopmMupoBaHUE YKa3aHHBIX KOMIETEHIIMH OCYILIECTBISIETCS B IPOIECCE PEIICHUS CIETYIOIINX

3a0ay XUMHUYECKOT0 00pa30BaHus:
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- OCBOEHME Ba)KHEHIITNX 3HAHUH 00 OCHOBHBIX MMOHATHIX M 3aKOHAX XHUMHH, XUMHUYECKOHN CHUMBOIJIUKE,

- OBJIa/IeHHE YMCHUSAMH HAOIIOIaTh XUMHUYECKH € SBJICHUS, TPOBOJUTH XUMUIECKUI SKCIIEPH MEHT,
POU3BOAUTH PACUETH HA OCHOBE XMMHUUECKHUX (DOPMYIT BEIIECTB M YPAaBHEHUI XMMUYECKUX PEaKINi;
- pa3BUTHeE TI03HABATEIILHBIX HHTEPECOB M HHTEJUICKTYaJIbHBIX CIIOCOOHOCTEN B MpOIEcce MPOBEICHHUS
XUMHYCCKOI'O 9KCIICPUMCHTA, CAMOCTOATCIIBHOI'O HpI/IO6peTCHI/IH 3HAHUU B COOTBETCTBHH C
BO3HHMKAIOIIMMH KH3HEHHBIMH OTPEOHOCTSIMH;

- BOCIIMTAHHE OTHOILICHUS K XMMHUH KaK K OTHOMY U3 (pyH/IaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIECMEHTY O0IIEUEI0OBEUECKON KYIbTYpHI;

— TNpHMeHeHHe MOJYyYeHHbIX 3HAHUI ¥ YMeHHI Ui 0€3011acHOT0 UCIIOJIb30BAHUS BELIECTB U
MaTepUaIoB B OBITY, CETLCKOM XO3SHCTBE U HA IPOU3BO/ICTBE, PEIICHNE NPAKTHYECKHX 33/1a4 B
HOBCGI[HCBHOﬁ JKU3HU, NIPECAYIIPCIKACHUA SIBJICHI/If/’I, HaHOCAIIUX BPC/ 3A0POBBIO YCIIOBCKA U
OKpYyKarolien cpere.

2.00mas XapaKTepuCcTHKA VIeOHOr0 npeiMera, Kypca .

Llenssmu 00y4eHHsI XUMUH SBIISIOTCSL:

(bopMupOBaHNE OCHOB XMMUYECKOTO 3HAHUS :BaKHEUIIHNX (DAKTOB, IOHATHUI, 3aKOHOB U TEOPHIi;
pa3BHUTHE JTHYHOCTH OOyJarOMUXCs, GOPMHUPOBAHHUE TOCTYITHBIX YIamuMcst 0000meHni
MHPOBO33PEHUYECKOTO XapakTepa ;popMupoBaHre yMEHUH 0€30I1aCHOT0 0OpaIIeHus ¢ BEIIECTBAMU B
MMOBCETHEBHOM KU3HU, (POPMUPOBAHUE IKOJIOTHUECKH 1E]I€CO00Pa3HOTO MOBEACHHS B OBITY M HA
MIPOM3BOCTBE; Pa3BUTHE YMEHUI HAOIIOAAaTh U OOBSCHATH XMMUYECKHE SBJICHHS B JIAOOpATOPUH, Ha
MIPOU3BOJICTBE, B TOBCEHEBHOM KM3HU; (OPMHUPOBAHUE Y YUALIUXCS IIOHUMAHUS OOIIECTBEHHOM
NOTPEOHOCTH B Pa3BUTUH XMUMHUH, (POPMUPOBAHNE Y HUX OTHOIICHHS K XUMHH, KaK BO3MOXKHOM
obmacTu Oyaymiel NpakTHIeCKOi NesITeTbHOCTH. . Bemymumu uaesMu npeicTaBieHHOro Kypea
SIBJISIFOTCS: MaTepUaIbHOE €IMHCTB BEILIECTB IPUPOJIbI, X TeHETHYECKAs CBSI3b; IPUYMHHO-
CIICICTBEHHBIE CBS3U MEXJy COCTABOM, CTPOCHHEM , CBOMCTBAMH U MIPHMEHCHUEM BEIIIECTB;
MI03HAaBAaEMOCTh BEUIECTB M 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUUECKHX PEaKInil; 0OBICHSIOMIAs 1
MIPOTHO3UPYIOIIAS POJIb TEOPETUUECKUX 3HAHUM JUTsT (DAKTOJIOTMYECKOT0 MaTeprasia XUMUU DJIEMEHTOB,
3aKOHBI TPUPO/IEI O0BEKTUBHBI M TIO3HABAEMBI, 3HAHUE XUMHUH JaET BOSMOYKHOCTD YIPABIATh
XUMHWYCCKUMH NPCBpAICHUSAMUA BCIICCTB, HAXOAUTH SKOJIOTMYCCKH Oe3omacHbIE CIIOCOObI
MIPOM3BOCTBA U OXPaHbI OKPYXKAIOLIEH CPENbI OT 3arpsi3HEHUS; KOHKPETHOE XUMHUECKOE COCIMHEHHE
IpeCTaBIsAeT CO00 3BEHO B HEMPEPHIBHOM LIEMH MPEBpPAIllCHHI BEIIECTB, OHO YYaCTBYET B
KPYTOBOPOTE XUMHUECKHX JIEMEHTOB U B XMUMUYECKOW IBONIIOLMH. PellIeHnIo 3a1a4 BOCIUTAHUS Y
ydamuxcsa MHTEpECa K 3HAHUAM, CaAMOCTOATCIIBHOCTH, JIOTHYCCKOTO MBIINIJICHUA TIPH 06y‘~I€HI/II/I XUMHUHN
CIy»at pa3HooOpa3HbIe METO/Ibl M OPTaHU3aMOHHBIE (DOPMBI: peaTn3anus MEeXITPEAMETHBIX CBSI3eH C
KypcoM (U3HKH (CTpOEHHE  aToMa),c KypcoM OMOI0ruu( 0OMEH BELIECTB), UCIIOJIb30BaHUE
YKPYIMHEHHBIX TUIAKTHYECKUX €AWHHII, TIPHMEHEHUE alTOPUTMOB TIpH (POPMHPOBAHUN YMEHUH,
HCIO0JIb30BaHue MU PepeHIINPOBAHHOTO MT0IX0/1a KaK ITPU U3YYEHUH MaTepuaia Tak U IPU BbISIBICHUN
YpOBHS 00yUeHUSI.

Kypc «Xumus 11 knace» (4eTBEPTHIi roJ 00ydeHus, BTopast CTyIIeHb BTOPOTO KOHIIEHTPA)
peanu3yercs yepes 6JI0KOBYIO cucteMy 1o TeMaM «CtpoeHue aroma, «CTpoeHHe BEIIeCTBay,
«XUMHUYECKUE peakumny», «BemecTBa 1 ux cBoicTBa» Ha ypoBHE 0000IIEHUS 3HAHUHN TIO
HEOPraHWYECKOW U OpPraHU4eCKON XUMUH.

JUist TEKyIIEero KOHTPOJIsl ypOBHS 00Y4EHUs B IPOrpaMMe MPelyCMOTPEHBI 5 KOHTPOJIBHBIX PadoT.
[Tporpamma BKITFOUAET MPAKTUYECKYIO YaCTh — 4 TpaKTHYeCKne paboThl, KOTOPhIE HE 00BETNHEHBI B
«ITpakTHKyM» B KOHIIE Kypca, a pacIpeesIeHbI 10 COOTBETCTBYIOLIMM TeMaM. JTO MO3BOJISET
00ECIIeYHTH TOCTYII K SKCIIEPUMEHTY OOJIBITHHCTBY YUaIIUXCsl, KOTOPBIE MOTJIH OBl TIPOITYCTUTh
«[TpakTHKy™M» 110 OOJIE3HH U B CBSI3U C JUIUTEIHHBIM OTCYTCTBHEM Ha YPOKaX MO WHBIM IPUYHUHAM.
XUMUYECKUH 3KCTIEpUMEHT B hopMme 4 1a6opaTopHBIX padoT U 14 1eMOHCTPAIIMOHHBIX ONBITOB TaKKe
pacnpenenéd moypodHo.
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B paGoueii nporpamMMe ydTeHBI PEKOMEHJAIMU aBTOPa MPOrpamMMbl st 00I1eo0pa3oBaTeIbHbBIX

KJs1accoB (0a3UCHBIN YPOBEHB) U3 pacuera 2 4 B HEJIEII0, BCEro 68 4acoB B Toj pu 34 pabounx HeIemsx
(Tabpuensa O.C. Xumus 8-11 knaccsr: Metoauueckoe mocodue M.:[Ipoda, 2016)
W3meHeHnii B CTPYKTYpe U COJIEpKaHUU Mporpammbl HeT. PerrnonanbHblil koMnoHeHT 10% Bxirodaer
WHPOPMAIIMIO TI0 OXPaHE OKpYXKAIOIIeH Cpeabl W PaAlMOHAIBLHOMY HCIIOJIB30BAHUIO TPUPOIHBIX
pecypcoB Poctosckoii o0nactu 1 FO®O. OH 1n0o3BoIISIET pemiaTh BONPOCH 3KOJIOTHYECKOT0 BOCIUTAHUS
1 Ipo(eCCHOHATFHON. OPUECHTAIMH YYaIlIMXCs B paMKaX PETHOHAIBHBIX U JIOKAJIbHBIX KOJIOTUICCKHX
npo6siem Ha ocHoBe criektpa BY30B KODO u Poccuiickoii Deneparium.

4.Coep:xanue y4eOHOI0 npeaMera.

.CTpykTypa Kypca.
( Ycnosubie o603navenus: KP- koutponsHas padota, IIP — npakrtudeckas padora, JIP —

naboparopnas padota, JJO- 1eMOHCTpAIIIOHHBIH OTIBIT)

No | Ha3Banmue tem Kypca Yacsl KP P |JIP A0
1 | Crpoenue aToma 7 1 1
2 CtpoeHue BeliecTa 21 1 1 5
3 XHUMHUYECKUE peaKUU 16 1 2
4 | BemiecTBa 1 UX CBOMCTBA 14 2 4 7
5 |TloBropenue, 0000meHne XuMus u ku3Hb. | 10
Hroro 68 5 4 4 14

(Kypcusom 6 mexcme svloenen mamepuai, KOMOPblLil NOONEHCUN U3YUEHUIO, HO He BKIIOUAemCsl 8
Tpebosanus k ypoHIO NOO20MOBKU BbINYCKHUKOB

1.Ctpoenue atoma (74acoB)

HayuHble MmeTo/pl T03HAaHUSI BELIECTB U XUMUUYECKUX SIBJIEHUN. POJIb DKCIEprMEHTa U TEOPUU B XUMUH.
Moodenuposarnue xumuyeckux npoyeccos.

AToMm. U3oronbl. Amommusie opoumanu. s-, p-, d- anemenmor. Ocobennocmu cmpoeHus: 31eKmpOoHHbIX
000/104eK amomo8 nepexoouvix snemenmos. llepuoanMdecKuil 3aKOH W TMEPUOAMYECKass CHUCTEMa
XUMHYECKUX 3eMeHTOoB [[.1.MeHaeneena.

2.CTpoenue BemecTBa (21yac)

Xumuueckass cBs3b. KoBajeHTHass CBs3b, €€ Pa3HOBUAHOCTH M MEXaHHU3Mbl 00pa30BaHUS.
DIeKTpOOTpULATENbHOCTh. CTENEHb OKHCICHHS M BAJEHTHOCTh XMMHYECKUX 3J1eMEHTOB. MoHHas
cBs13b. KaTHoOHBI 1 aHnoHBL. MeTtanmnueckas CBsi3b. BodopooHas céasv.

BemectBo. KadyecTBEHHBII M KOJMYECTBEHHBIM COCTAaB BEUIECTBA. BemiecTBa MOJEKYISIPHOTO H
HEMOJIeKyJsipHOro crpoeHus. Kpucramumueckue pemerkd. IlpuduHbl MHOrooOpasus BeELIECTB:
WU30MEpHs], TOMOJIOTHS, AUIOTpPONuUA. SIBIIEHUS, NPOUCXOASINHAE IIPU PACTBOPEHUU BEUIECTB —
paspyuieHue Kpucmaiiuyeckou pewlemkuy, oughgysus, nuccouuanus, ruaparanus. Tennogvle aenenus
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npu pacmeopeHuu. YucTtele BemiecTBa U cMecH. VICTUHHBIE PaCTBOPBLI. PacmeopeHue KdK qu/lS’MKO'
XUMUYeCKUll npoyecc. CnocoObl BBIPpAXKCHUA KOHICHTPALUU paCTBOPOB: MaCCOBasA 0JIA paCTBOPCHHOI'O
BCIIIECTBA. I[I/ICCOHI/IaI_II/IH SJICKTPOJIMTOB B BOJHBIX pacTBOpax. Cunvnwie u craduvle SJIEKMpOoJiuntvl. 30]11/[,
2ejlu, noHAmue o KOJLOUOAX

3. Xumuyeckue peaknun(l 6 yacon)

Krnaccudukanus XuMu4eckiux peakluil B HEOPraHMYECKOM U OpraHuuecKod Xumuu. Peakuusi HOHHOTO
oOMeHa B BOAHBIX pacTBopax. Cpena BOAHBIX PAacTBOPOB: KHUCINAsi, HEHTpasibHAs, IIETOYHAS.
Booopoonuwuii noxazamens (pH) pacmseopa. OKMCIUTENBHO-BOCCTAHOBUTENBHbBIE PEAKIIUH. DIeKmpoiu3
pacmeopos u pacniagos. CKOPOCTh pEaKIMH, €€ 3aBUCUMOCTh OT pPAa3JIMYHBIX (DaKTOpOB.
Karanu3.O6patuMocTh XUMHUECKUX peakiuid. XMMHUYEeCKOe paBHOBECUE U CIIOCOOBI €r0 CMEIeHUs

4.BemecTBa u ux cBoiicTBa.(14 yacoB)

Knaccuukanuss HeopraHMyeckKMX CcoeMHeHMH. XHMHYecKHe CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUN.

MeTtaibl. DIEKTPOXUMUYCCKUH psil HAanpsoKeHUH MeTayuioB. O0Imue crmoco0bl TIOTyYeHHUS METaJUIOB.
Ionamue o kopposuu memannog. Cnocobwl 3auumsi om KOppo3uu.

Hemeramnbpl.  OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA THUIIMYHBIX HeMmeTauioB. OOmas
XapaKTEPUCTHUKA MOATPYIIIIBI TaJOTE€HOB.

Knaccudukanus 1 HOMEHKIaTypa OpraHMueCcKUX COeJMHEHNH. XMMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB OPraHUYECKUX COeAMHEHUN. Teopus CTPOCHMS OPraHUYECKUX COCIMHEHUN. Y TIIEPOIHBIN
CKeJeT. paaukansl. QyHKIMOHANbHbIE IpyHIbl. ['oMoornueckuit psa, romoaoru. CTpyKkTypHas
n3oMmepus. THUITBI XUMUYECKUX CBSI3€H B MOJIEKYJIAX OPTaHUYECKUX COCTMHEHUM. Y TIIEBOLOPOIBIL:
aJIKaHbl, AJIKEHbI U AUEHBI, AJIKUHBI, apeHbl. [Ipupo/IHbIe HCTOUHUKHU YTIIIEBOJIOPOJIOB : HEPTH U
NpUPOAHBIH ra3., Kucinopoaconepsxamiyie CoeIMHEHNS: 0OJIHO — U MHOTOATOMHbBIE CIIUPTHI, (heHoI,
aJIbJIETU/IbI, OJTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI, CIOXKHBIE 3(UPBI, XKHUPHI , YTIEBOIbI.
A3oTcoiepiKallie COeIMHEHNs: aMUHbl, aMUHOKHUCIIOTHI, Oeku. [lomumepsl: miacTMaccesl, KaydykH,
BOJIOKHA

5.1loBTOpenne, 0600menue. Xumus u xu3ub(10 yacon)

DKcnepuMeHTaIbHbIE OCHOBBI XuMHUU. [IpaBuna Oe3omacHOCTH MPU pabOTE C €IKUMH, TOPIOYHUMH U
TOKCHYHBIMU BellecTBaMu. [IpoBeieHne XuMU4eckux peakiuii B pactBopax. [IpoBenenre XxuMuueckux
peakuuii mpu HarpeBaHuU. KadecTBEHHBI W KOJWYECTBEHHBIM aHanmu3 BemiecTB. OmnpeneneHue
xapakrepa cpeapl. Munukatopel. KauecTBeHHbIE peaklMyM Ha HEOPraHWYECKHE BEIIECTBA M HOHBI,
OT/ICJIbHBIE KIJIACCHl OPTaHUYECKUX COCTMHEHUH.

XuMus M Ku3Hb. Xumus u 300posve. Jlexapcmea, ghepmenmol, GUMAMUHBI, 2OPMOHbBL, MUHEPATbHBIE
600bl. [Ipobnemvi, c8A3aHHbIE C NPUMEHEHUeM JeKApCMBEeHHbIX npenapamos. Xumus u nuwd.
Kanoputinocms oicupos, 6enkos u yeneso0os. Xumusi 8 nosceone@noll ucuznu. Mowowue u uucmsauue
cpeocmsa. Ilpasuna 6e3onacroii pabomul co cpedcmseamu Oblmogou xumuu . XumuyecKue euecmsea Kax
cmpoumenvHble U NoOeNoyHvle mamepuansl. Bewecmea, ucnonv3yemvie 8 noauepaguu, HCUBONUCHU,
ckynonmype, apxumexkmype. OOIIHME TPEACTABICHUS O TMPOMBIIUICHHBIX CIOCO0aX TMOTyYeHUs
XUMHYECKUX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA CEPHOM KHCIOTHI). XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalollley Cpelibl U €ro MOCHEACTBUS. bvimosas xumuueckas epamomHoCcms

IlepeyeHb KOHTPOJIBHBIX padoT ITepeyenb npakTHYeCKUX padoT
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1.Ctpoenue atoma.

2.CTpoeHue BELIECTBa.

3. XUMHUYECKHE PEaKIUH.
4.BemiecTBa U UX CBOMCTBA.
5.WroroBas koHTpoOIbHAs padoTa.

1.TTonyueHue ra3000pa3HbIX BemecTs (BOA0POa,
Kuciaopoaa, okcuaa yriuepoaa (1V), ammuaka).
JlokazaTenbCTBO UX HAJIUYMSL.

2.Pemienue SKCrIepuMEHTAITBHBIX 33124 110 TeMe
«I'maponus»

3.Pemienue sKcriepuMeHTaNbHBIX 33/1a4 Ha

UICHTU(PUKAIUIO HEOPTAHUYECKUX COEAMHEHUN
(xs10pHIB1, KapOOHATHI, CYIbdarsl, kKaTnoubl NH,",
Ba?*, Cu®").

4.PenieHre YKCIIEPUMEHTATBHBIX 3a/1a4 Ha

UICHTH()UKAIUIO OPTaHUYECKUX COCTMHEHHIA

Ilepeyennb 1a00paTOPHBIX padOT

1.Peaknus 3aMelleHUs] MEIU XKEJIE30M B
pacTBOpe MEIHOTO KYIopoca.

2.Peakmum, uaymue ¢ oOpa3oBaHueM
0CajKa, ra3a Uil BOAbI.

3.Ilonyuenue Bogopoaa
B3aUMOJEHCTBUEM KHUCIIOT C [IUHKOM.

4. VcnplTanue pacTBOPOB KUCIIOT,
OCHOBAaHMH U COJIEH MHAMKATOPAMH.

IlepeyeHb 1eMOHCTPALIMOHHBIX ONBITOB
1.Pa3nuynbie  hopmMbl NEPUOIUYECKON CHCTEMBI
J.M.MeHnneneena.

2.Mojenn  HMOHHBIX, AaTOMHBIX,  MOJEKYJSIPHBIX
KpucTaJIMyeckux pemerok. OmnpeneneHue Tuma
KPUCTAJJINYECKON PEIIETKH BEIIECTBAa U ONKUCAHUE €ro
CBOWCTB.

3..Mopenu MOJEKyI U30MEPOB U TOMOJIOTOB.

4. ITomy4yeHne aJuIOTPOIHBIX MOIU(PHUKAIINNA CEPBI.
5..03HaKkoMJIeHME C  JAMCHEPCHBIMU  CHCTEMAaMH.
PacTBOpeHne OKpallleHHbIX BELIECTB B BOJIE.
6..O3HaKOMJIEHHE C MUHEPAJIbHBIMU BOJAMHU.
7..IlonyyeHne Kucaopoja pasyioKEHHEM MEPOKCHIA
BoZopoga ¢ moMolmibio okcuaa Mapranna(lV) u
KaTayia3bl CHIPOTO KapTodes.

8.00pa3ipl  MeTauioB M HemeTauioB. Pabora ¢
KOJUIEKIIUSIMU

9.OnbITHI IO KOPPO3UU METAJUIOB U 3alLlUTE OT HEE.
10.Bosrosnka ioza.

11. B3auMoIeiCTBUE CONSTHOW KHUCJIOTBHI U pacTBOpa
YKCYCHOM KHMCJIOTBI C METaJJIaMHU.

12. [lony4yeHue 1 CBOMCTB HEPACTBOPUMBIX OCHOBAHHMU
13.03HaKkoMiIeHHE € KOJUIEKIIMEH  MHHEpasoB,
COJIeprKaIINX COJIH.

14.06pa31ibl 1eKapCTBEHHBIX IPErapaToB, BUTAMUHOB,
CPEICTB TUTUEHBI.

KanennapHo-remaTruueckoe miianupoBanue Xumus 11kiacce (2 yaca B Hees110)

O003HaYEeHHE TUIIA YPOKa COOTBETCTBYET HYMEpALIUHU.

YPOoK yCBOEHUS HOBBIX 3HAHUM
YPpok yCBOEHUS HABBIKOB U YMEHUI
Ypok npuMeHEeHUs! HABBIKOB, 3HAHUN, YMEHUHN
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Ypok 0000IIIeHUS ¥ CUCTEMATU3aIllUU 3HAHUN

YOk NpoBEPKH, OLICHKU U KOPPEKLUHU 3HAHUI, HABBIKOB, YMEHUI

KoMOuaMpOBaHHEIH YPOK.

[IpaxTrueckas pabora

KontponbHas padora

Ycnosusie o6o3nauenusi: KP- kontponbnas padora, IIP — npaktuyeckas padora, JIP —
naboparopnas padota, JJO- nemMoHCTpannoHHBIN onbIT , JI3 -momamHee 3aganue

Hara
11A

Jlata
11b

No

Vp.

Tema ypoka

THUII
Yp-

K
p

np

JIp

10

13

Tema 1.Cmpoenue amoma (7uacos). ).Buowvi yuebnou desmenbHocmu :paboma ¢ y4eOHUKoM,
UHCIMPYKYUSMU CNPABOUHBIMU U OEMOHCMPAYUOHHBIMU MAOIUYAMU, MOOETAMU, CTEHO0B8bIMU
nocobusMuU KabuHema Xumuu , ,6bINOJHEeHUEe KOHMPOIbHOU pabomvl, pegiexcusl.

1 Crpoenue aToma 3 §1

2 CocTosIHUE JICKTPOHA B aTOME. 1 §1
DIeKTPOHHBIE KOH(PUTYpAITUK B aTOMaX

3 BanenTHbIE BO3MOXXHOCTH aTOMOB 2 §1
XMUMHYECKUX 3JICMEHTOB

4 [Tepnonuueckuii 3aK0H U Tieprogudeckas | 1 1 §2
cucrteMa 3rmemeHToB J[.M.MenneneeBa B
CBETE YUYCHHUS O CTPOCHHU aToMa

5 3HaYCHHE MEPHOINICCKOT0 3aKOHA U 3 §2
nepuoanyeckoit cucremst J[.1.
Memeneena Ui pa3BUTHS HAYKU
MOHUMAaHUS XUMHUYECKOM KapTHHBI MHUpA.

6 0O6006menue: [ICXD u 3aeKTpOHHOE 4 KOHCIIE
CTpOCHUE aToMa KT

7. | KP1 «Ctpoenue aToma» 8 1

KabuHnema Xumuu , npouzeeodeHue pacuémos no Gopmynam u ypagHeHusM, blNOIHeHUe
mecmogulx 3a0anuli N0 UHPOPMAYUOHHBIM MAMPUYAM ,NPOCMOMD YYeOHbIX (huibMos, paboma ¢
KOJLIeKYUAMU, NOO2OMOBKA JJIeKMPOHHBIX NPe3eHMAayull, peaiu3ayus MUHU-NPOeKmos,

Tema 2. Cmpoenue eeuwecmea(21 uac). Buowvi yuebnou desmenvHocmu :pabma ¢ y4eOHUKoM,
CNPABOYHBIMU U OEMOHCMPAYUOHHBIMU MADIUYAMU, MOOETSIMU, CIMEHO0B8LIMU NOCOOUAMU

npoee()eHue XUMUHYECKO20 IKCnepumerma ,6blNoJIHeHUe KOHmpO]leOIZ pa60mbz, peqbﬂekcu}z.

8 Honnas cBsa3s. MoHHbIE 3 §3
KPUCTALUINYECKUE PEIIETKH.

9 KoBanientHas cBsI3b .ATOMHBIE U 3 §4
MOJIEKYJISIPHBIC KPUCTAILTHYECKUC
pemeéTKn

10 | Merammueckas cBsi3b MeTaindeckue 3 §5
KPUCTAIUTHYECKHE PEIICTKH

11 Bonopoanas cBs3b. 3 §6

12 | Enunas npupoaa XUMHUYECKHX CBSI3eH 5 2,3 | §10.c.

91-94

13 | Ilonumepsl OpraHUYECKUE U 1 §7
Heopranndeckue. [lmacrmaccsl

14 | BomnokHa 1 §7
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15 | 'a3000pa3HOE COCTOSIHUE BEIECTRA. 3 §8, c.
67-70
16 | MouspHblii 00bEM ra3os 2 §8, c.
67-70
17 | O6béMHAsS D0 KOMIIOHEHTA Ta30BOM 5 §8, c.
CMECHU U PACUETHI ¢ €€ UCTI0Nh30BAHUEM 67-70
18 | Baxneiimue npeacraBurenu ra3os: Ho, 2 § 8 (mo
0., NH3, CoHa, C2H4, Garopoabie rassl, KOHIIa)
CH,
19 | TIP Nel « [Tomy4enue ra3000pa3HbIX 7 1
BemiecTB. Jloka3aTenbCTBO UX HATHYUSY.
20 | XKugkoe COCTOSIHHE BEIIECTBA. 3 §9
21 | XKécTkocTh BOMBI M CITOCOOBI €€ 1 §9
yCTpaHEHHsI
22 | TBepmoe COCTOSIHHE BEILIECTBRA. 3 4 §10
23 | JlucriepcHbIC CHCTEMBI. 1 5 §11
24 | VcTuHHBIC pacTBOPBI. 1 6 §11
25 | MaccoBast 10151 paCTBOPEHHOTO 3 § 12.
BEII[ECTBA 3a7a4
26 | PemeHwue 3a1a4 Ha MOJISIPHBINA 00BEM 5 3ama4n
ra30B ¥ MacCOBYIO JIOJIO pACTBOPEHHOTO u3
BEII[ECTBA 3a7a4H
WKa.
27 | OGoOmieHHe: CTPOCHUE BEIIECTRBA 4
28 | KP2«CTtpoenne BeliecTBa» 8 2

Tema 3. Xumuueckue peaxyuu (16 uacos). Buowvi yuebnoii oesmenvnocmu :paboma c
VUEOHUKOM ,UHCIPYKYUSAMU, CHPABOUHBIMU U OEMOHCMPAYUOHHBIMU MAOIUYAMU, MOOETSIMU,
CMeHO0BbIMU NOCOOUAMU KADUHEeMA XUMUU , NPOU38edeHue pacuémos no popmyiam u
VPABHEHUSIM, BbINOTHEHUE MeCMO8blX 3A0AHUL N0 UHMOPMAYUOHHBIM MAMPUYAM ,APOCMOMP
VUeOHbIX PUIbMO8, paboma ¢ KOINEKYUAMU, NOO2OMOBKA INEKMPOHHBIX NPe3eHMAYU,
peanuzayus MUHU-NPOEKMO8 ,NPOBe0eHIUe XUMUYECKO20 IKCNEPUMEHMA ,8bINOIHEHUE
KOHMPOIbHOU pabomul, peiexcus.

29 | Kiaccudukanus peakiuii B 3 1 §13
HEOPraHMYECKOM M OPraHUYECKON XUMHH

30 | O6parumble 1 HEOOPATUMBIC PEAKIIUH. 1 2, §14
[IpaBuino bepromne 3

31 | CKOpOCTh XMMHYECKHUX PEAKIIHiA. 1 7 §15
dakropsl ee 3aBucumoctu Karanms

32 | YnpaxkHeHHs: CKOPOCTb peaKIuii 2

33 | OOpaTUMOCTh XUMUYECKHX PEAKIIU, 1 §16
CIOCOOBI CMEIICHUS] XUMHYECKOTO
paBHOBeCHS

34 | YropaxHeHHS: XUMUYECKOE paBHOBECHE

35 | Hay4Hble pHHIUIIBI TPOU3BOJICTBA HA 1 §16
HpUMepe CUHTE3a aMMHUaKa WU CEPHOI
KHCIIOTBI

36 | Ponb BOJIBI B XUMHUECKUX PEAKITHAX 3 §17
DJEKTPOIUTUYECKAS TUCCOLHAIIHS.

37 | T'uaponus coneit 1 4 §18
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38 | 'maponn3 opraHUYeCKUX BEIIECTB .
39 | Crenens okucnennss OKACIUTEIBHO - 2 §19, ¢
BOCCTaHOBUTEIBHBIE PEAKLIMH. 155-
158
40 | Cocraenenue OBP ¢ momorisio 3
AJIEKTPOHHOTO OajyaHca
41 | DAeKTpoNn3 PacTBOPOB H PACILIABOB 1 § 19, no
coneil IlpakTuyeckoe npuMeHeHNE KOHIIa
3IEKTPOJIN3A.
42 | Ilpaktuueckas pabora No2. Pemenune 7 2
IKCTIEPHUMEHTATIHHBIX 3214 110 TEME
THJIPOJTH3
43 | ObobmeHue TeMbl: «XUMHUIECKHUE 4
peaKimm.
44 | KP 3. «Xumuueckue peaknumy. 3

Tema 4.Beuwecmea u ux ceoiicmea. Xumusa u yncusnsv.(14 uaca). Buowv yuedbnoii deasmenvnocmu
:paboma ¢ yueOHUKOM, UHCMPYKYUAMU, CNPABOYHBIMU U OEMOHCIMPAYUOHHLIMU MAbIUYamu,
MoOensamMuU, CMeHO0BbLMU NOCOOUSAMU KAOUHema Xumuu , npou3eedenue paciémos no popmynam
U YPABHEHUSIM, 8bINOTHEHUE MeCMOBbIX 3A0AHULL N0 UHGOPMAYUOHHBIM MAMPUYAM ,APOCMOMP
VUeOHbIX PUIbMO8, paboma ¢ KOINeKYUAMU, NOOLOMOBKA INEKMPOHHLIX NPe3eHmMAayull,
peanuzayusi MUHU-NPOEKmMos, NPOBeOeHUe XUMUUECKO20 IKCNePUMEHMA ,8bINOTHEHUE
KOHMPOIbHOU pabombl,

45 | MeTamisl B HEOPraHHYECKOM 1 8 §20,

HEOPTaHWYECKOW XHUMHHU c.164 -
169

46 | Koppo3sus metamos. [lonsarue o 1 9 §20, no
rajJbBaHUYECKOM JICMEHTE. KOHIIa

47 | Hemetamnsl. OKUCIUTENBHBIC U 6 10 | §21.
BOCCTAHOBUTEJILHBIE CBOMCTBA
HEMETaJLJIOB.

48 | Kucmnotsl opranndeckue u 3 11 | §22.
HEOpraHu4ecKue

49 | OcoOble CBOWCTBA a30THOM KUCIIOTHI H 2 §22.

KOHIIEHTPUPOBAHHOMN CEPHOM KUCIIOTHI

50 | YropakHeHus: CBOWCTBA KMCIOT

51 | Heopranudeckue U opraHudeckue 3 12 | §23
OCHOBaHU

52 | Cosn HEOpPraHUYECKHUX U OPraHUYecKuX | 3 13 | §24
KHCIIOT

53 IIP Ne3 «Permmenue sKCiepruMEHTaTbHBIX 3

3a1a4 Ha I/II[CHTI/I(bI/IKaLII/IIO
HEOPraHWYECKHUX BEIIeCTB» (XJIOPUIBL,
KapOOHAaThI, CyIb(haThl, KATHOHBI
NH4*, Ba?*, Cu®").

54 | TIP Ne4 «Peiienue 3KCIIEpUMEHTANBHBIX | 7 4
3a1a4 Ha UACHTH(OUKALIIO
OpPraHUYeCKUX BEIECTBY

55 | I'eneTudeckas cBs3b MEXAY KIacCaMH 6 §25
HEOPTraHMYECKHUX BEIIECTB.

56 | I'eneTHueckas CBSA3b MEKIY KiIacCaMHt 6 §25
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OpraHUYCCKUX BCIICCTB.

CBOWCTBAaY.

57 | O6o06mienue. [TonroroBka K 4
KOHTPOJILHOH padoTe.
58 | KP Ne4 no reme «BemecrBa 1 HX 8 4

Tema 5 Iloemopenue, 0606uenue. Xumusn u yscusuv(10 uacos). Buovl yuebnotl desmenvrocmu
:pab ma ¢ yueOHUKOM, CNPABOYHBIMU U OEMOHCMPAYUOHHBIMU MADIUYAMU, CMEHOO08bIMU
nocoobuamu KabuHema Xumuu , npou3sgedeHue pacyémos 8blNoIHeHUe MeCmoBbIX 3A0AHUL NO
UHDOPMAYUOHHBIM MAMPUYAM ,APOCMOMP VHEOHBIX PUTbMOSB, NOOOMOBKA INEKMPOHHBIX
npezeHmayuil, ,8bINOJIHEHUE KOHMPOTbHOU pabombl,

59 | IToBTOpEHHE: CTPOCHUE aTOMA. Koncn
60 | [ToBTOpEeHHE: CTPOCHHUE BEIIECTRA. Koucn
61 | [loBTOpeHUE: XMMHYECKHE CBOMCTBA Koncn
BCIIECCTB, XUMHWYCCKNE PEAKIIUH.
62 | IloBTOpeHUEe: XUMUYECKHE PACUETHI. Koncn
63 | KP Sno kypcy cpeaHero (IoJiHOro) 8 5
oourero oopazoBanus «Ator»
64 | XuMusA U KU3Hb. 14 | Yop.
65 | Xumus u sxosorus (T1006aIbHBIC
POOJIEMBI)
66 | Xumus u 5Kostorus ( pernoHaabHbie 1 | 1
JIOKaJIbHBIC MPOOIIEMBI)
67 | Xumus B ObITY
68 | Xumus 1 310poBBIi 00pa3 )KU3HU
Hroro 514 |4 |14
6. YueOHO-MeToNIeCKoe ¥ MATEPHATLHO-TEXHUIECKOe ofecneyeHue
00pa3oBaTEJBLHOIO NPOLEcea .
YMK yunrens VYMK ygamuxcs
O.C. I'abpuensu [Iporpamma kypca 1| O.C.T'abpuensa Xumusi-11.bazoBbrii
xumun 115 8 - 11 kmaccos ypoBeHs, Jlpoda,2015-2016
0011e00pa3oBaTeNbHBIX YUPEKICHUH,
Jpoda, 2014
O.C. I'abpuensn Xumusi-11 ba3osblit 2( C.I'abpuensa ,.I'.,OctpoymoBa . i
ypoBeHsb Jlpoda, 2015-2016 OOmmas XUMHS B TECTAX, 3a/1a4ax, 0
npaxHeHusx, poda 2016 I
O.C. I'abpuensu HacronpHast kHura 3| O.C. I'abpuensu 3agauu M0 XUMHUU U I
yaurens xumuu 1 1xmace Ipoda, 2016 criocoObI ux pemenus, Jpoda 2015 0
1I.
O.C.l'abpuensn, H.H. PyHos, 4 | A.C.EropoB Xumus @enunke, 2015 I
.B.1.TonkyHoB XuMnueckui 0
sKcnepuMeHT B mikose poda, 2015 1.
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5 | O.C.I'abpuensn KontposbHble u
MIPOBEPOYHBIEC pAOOTHI 10 XUMHHU

11knacc, poda 2016

O.C.I'abpuensy, JL.IT.Batnuna
XHUMHUYECKUH SKCIIEPUMEHT B LIKOJIE
11 kmacc., Apoda ,2015

MarepuajibH-TeXHHYeCKoe o0ecrieueHue Kypca «Xumus —11»

Ta6aunpl ( meyaTHbIE MOCOOHST)

1.Ctpoenue atoma

2.97eKTpoHHas OpOUTaIh

3.Mognenu aTOMOB HEKOTOPBIX 3JIEMEHTOB

4 Kpucrajuibl

5.Xumunueckas CBs3b

6.BanentHoCTh

6aTunbl XUMHUUECKOU CBSI3U

7.CTeneHp OKUCIEHUS

8.M3omepus yacts Ne 1

8a. XapakTepuCTUKN OPraHMYECKUX BEIIECTB

9a. 'maponus coseit

10a. OcoOble CBOMCTBA CEPHOM U @30THOM KUCIIOT
12 . Knaccudukarys XuMAYECKUX PEaKIuit
13.Teronon 3¢pHeKT XUMUUECKUX PEaKIui

13a. DnexTpoHHbIE KOHPUTYPAIH ATOMOB
14.0kucnuTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMU
14a. DnekTponus coei

15. DnekTponus

16.I'eneTnyeckas CBsI3b KJIaCCOB HEOPraHUYECKUX BELIECTB
17.'eneTndeckas CBsI3b KJIACCOB OPTaHUYECKHUX BEILIECTB
18.IlepBuuHas cTpykTypa Oenka

19.Bropuynas ctpykrypa 6enka

20.Tperuunas cTpyKkTypa Oenka
21.YerBepTruHas CTpyKTypa Oenka

22 Jlenaryparus Oenka

23.I'eTepoLIUKIIBI C aTOMOM a30Ta

23a. Tunel XUMHUYECKUX PEaKLIH

24 ITpyuHIMI KOMIUTMMEHTAPHOCTH
25.HyxkJienHOBBIE KUCTOTHI

26. 'omonorus BeiecTs

27.Knaccudukamus BemecTB

28.KauecTBeHHBIE peaKINM HA KATHOHBI 1 aHUOHBI
28a. Pacnio3HaBaHue OpraHUYECKUX BELIECTB

29. IlpaBuna TexHuKu 0€30MaCHOCTH

Ilepeyenb BHAEOKACCET 10 HEOPraHUYECKOH XUMUH
XHWMHH BOKPYT HAC .

IlepBoHayaIbHBIE XUMUYECKHUE TIOHATHS.
Mertasuibl TIaBHBIX TOATPYHN 4YacTh 1.
Mertasuibl TIaBHBIX MOJATPYIT YacThb 2 .
Mertasuibl TOOOYHBIX MTOATPYIIIL

Aot u pocdop.

ok wnE
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7. Kucnopoz.
8. TamoreHs! .

Ilepeuenb BuIeOKacCCeT MO OPraHNYeCKO XUMUU
1. TlpenenbHbl yrieBOAOPOIbI, HETPEACIbHBIEC YIIIEBOAOPOIbl APOMATUUECKHUE YTIIEBOIOPOIbI.
2. llpupoaHble HCTOYHHUKY YTaeBOoA0poAoB. CrupTol. DeHol.
3. Aunbnerunibl 1 KapOOHOBBIE KUCIIOTHI, CIIOKHBIE A(DUPBL, JKUPBIL.
4. A3zotcoaepxalire oprannyeckue BeuiecTBa. beiaku. CUHTETHUECKHE BHICOKOMOJIEKYJIISPHBIE
BELIECTBA.
5. VYriueBojsl.

CTeHI0BLIE TOCOONA KAOMHETAa XHMHH.

KoMIuIeKT nopTpeToB y4eHBIX-XUMHUKOB, IEPUONYECKAT CUCTEMA XUMUYECKUX 3J1eMeHTOB J1.11
MenpeneeBa, Tabauia pacCTBOPUMOCTH, AICKTPOXUMUYECKHUH PsAJT HATPSHKEHUH METaJIOB, IITKaja
3JIEKTPOOTPHUIIATEIHHOCTA HEMETAIJIOB, KAYECTBEHHBIE PEeaKIMy Ha BemnlecTBa. KauecTBeHHbIE
peaknuu Ha HOHBI, CucTeMa (GU3NYECKUX BETUYHH, PUEMbI pabOThI ¢ 1a00paTOPHBIM
000pyIOBaHUEM, YTOJIOK IT0 TEXHUKE 0€30MaCHOCTH ¥ MOKapO0e30IacHOCTH, JHHAMUYCCKUN CTCH]T
«ITO MHTEPECHO»(3aJaHUs I OJTMMITHA], SKOJOTHUECKUI BECTHUK H T.I1.), CTeH«/lecaTh 1maros K
yCIeXy U KPUTEPUU OLEHOK 110 XUMHUUY», SIKCIIO3ULIUS J1a00paTOpHOTO 000PYA0OBAHHUS.

Lndposrie 06pa3oBaTeibHbIE peCypChl.

KomruiekT BUIC0 OTBITOB IO XUMHH I10 OCHOBHBIM pa3jiesiaM IPOTPaMMBbI, KOMILIEKT JIEKTPOHHBIX
MIPE3EHTAIIHMI 110 OCHOBHBIM BOTIPOCAM XUMUU. « DJICKTPOHHBINA CITPABOYHUK IO XUMHUM ( aBTOpCKast
paspabotka E.H Anydpueoii).

HartypanbHble 00beKTbI, y4e0HO-IPAKTHYECKOE H Y4eOHO0-1a00paTOpHOE 000pyI0BaHHUE.
HaGops! peakTHBOB, KOJIEKIMH, HAOOPHI XUM. IOCYbI U BCIIOMOraTeIbHOe 000py/JOBaHUE

CorjiaCHO «HepeqHIo O60py,[[0BaHI/I$I KaOWHEeTa XUMHI.

JdeMoHcTpanMoHHBIE MOCOOMs. MoieNn KpUCTAUIMUYECKUX PEUIETOK, IIAPOCTEPIKHEBBIE MOIETIN
MOJIEKYIL.

Z.IlnaHupyemble pe3yabTaThl OCBOEHUA Kypca Xumus 11

Komnerennuu  3HaTb/moHuMaTh | KomnereHy ymeTs (110 MOAYIISAM):
(o MoTynsiM):

110 MOAYJISIM

1| Crpoenue aTtoma.
Baxneiimne XUMHUYECKHE | XapaKTEepU30BaATh AIEMEHTHI MAJIbIX MIEPUOOB 110 UX
MOHATHS: BEIIECTBO, XMUMHMUYECKUH | MOJIOXKEHUIO B IEPUOJUYECKON CUCTEME

aJIeMEHT, aroM, oTHocutenbHas | J.M.Menneneesa

aTOMHasl Macca, U30TOIIbI.
[Tepnonnueckuit 3akon JI.1.

Menneneena.

2 | CTpoeHune BellecTBa.
XnMuueckas CBs3b, HOHBI, OHpC}IGJ’IfITB BAJICHTHOCTD U CTCIICHb OKHCIJICHUSA
3JIEKTPOOTPHULIATEILHOCTB, XMUMUYECKHUX JIEMEHTOB, THII XMMUYECKOH CBSI3H B

BaJICHTHOCTh, CTETIEHb OKUCIIEHUS. | COCIMHEHUSX, 3apsaa noHa. OOBICHUTH 3aBUCUMOCTh
OCHOBHBIE TEOPUH XUMHUYECKOUN CBOICTB BEILIECTB OT UX COCTABa U CTPOCHUS, IPUPOILY
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CBSI3U.
Mounekyrna, OTHOCHTEIIbHASI
MOJIEKYJIIpHAs Macca, alJIoTPOIHS,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN
00bEM, BEIIEeCTBAa MOJIEKYJISIPHOTO

U HEMOJEKYJISPHOTO CTPOCHHS,
pactBopbl.  OCHOBHBIE  3aKOHBI
XUMUH: COXpaHEHUs Macchbl

BCIICCTB, ITOCTOAHCTBA COCTaBa

XUMHUYECKOH CBSI3H (HOHHOM, KOBAJICHTHOM,
METAJTUYECKOH ).

Hcnons30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS JIJIS
MIPUTOTOBJICHUS PACTBOPOB 33/IaHHON KOHIICHTPAIINH B
OBITY M Ha IPOU3BOJICTBE, KPUTUUECKOU OLIEHKU
JIOCTOBEPHOCTH XMMHUYECKON MH(POPMAIIHH,
IIOCTYIAOIIEH U3 Pa3HbIX HCTOYHUKOB.

XuMHUYeCKUe peaKkiuu.

DNEeKTPOIUT U HEITEKTPOJIUT,
AJIEKTPOIMTUIECKAS TUCCOIHALINS,
OKHCIIUTEIb, BOCCTAHOBUTEb,
OKHCJICHHE, BOCCTAHOBJICHUE,
TEII0BOM 3P (EKT peakiiuu,
CKOPOCTh XUMHUYECKOW PEaKIIHH,
KaTaJln3, XMMUYECKOe PaBHOBECHE.
OcCHOBHBIE TOJIOKEHUS TEOPUU
IEKTPOIUTUYECKOH Tucconanus
KaTaJn3, XMMUYECKOE PaBHOBECHE.
OCHOBHBbIE [10JIOKEHUS TEOPHH
AJIEKTPOIMTUIECKOM AMCCOUAINH

OnpenensaTb XapakTep cCpelbl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COEIMHEHUH, OKUCJIUTETD,
BOCCTaHOBHUTEIIb.

OOBSICHUTH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
PEaKIMU U OJO0KEHNSI XUMUUYECKOI'0 PABHOBECHUS OT
pa3anyYHbIX (PAKTOPOB.

Knaccupukauus u cBoiicTBa BemieCTB. XUMMSI U KU3Hb.

Baxneiinue BeniecTsa u
MaTepHaibl: OCHOBHBIE METAJUIBI U
CIUIaBbl, CEpHasi, COJIAHAs, a30THAS
Y YKCYCHAasi KUCJIOTBI; IIEJIOYH,
aMMUaK, MUHEPAJIbHbIE
ynoOpenusi. IckyccTBeHHBIE U
CUHTETHYECKHUE BOJIOKHA, KAyYYKH,
IIACTMACCHI

Ha3zeiBaTh HN3YUCHHBIC BCICCTBA ITO ((TpHBHMBHOﬁ»
nin MC)KILYHapOI[HOﬁ HOMCHKIJIATypE
XapaKTepI/IBOBaTB 06H_[I/Ie XUMHUYECKHE CBOMCTBA
MCETAIJIOB, HEMETAIJIOB, OCHOBHBIX KJIAaCCOB
HEOPTaHNYCCKUX COGHHHCHHﬁ; BreimonssTe
XUMHYSCKHI OKCIICPUMCHT I10 PACIIO3HABAHUTIO
BaKHEHIIINX HCOPTraHNYCCKUX BCHICCTB;

Hcnonp3oBaTh NpUOOpPETEHHbIE 3HAHWA M YMEHHUS B
MIPAKTUYECKON JEATEIbHOCTH M ITOBCEHEBHOW XU3HH
JUISL:

1.00bsiCHEHNSI XUMHUYECKUX SIBIICHUH, TPOUCXOAALINX B
npupoje, ObITY U Ha POU3BOICTBE

2.0npeneneHust BO3MOXXHOCTU IPOTEKAHUS XUMHUYECKUX
MIPEBPAICHUI B Pa3IUYHBIX YCJIOBUSAX W OLIEHKH MX
IIOCJIEICTBU.

3.DKOJOTHYECKH TPAMOTHOTO ITOBEJEHUS BOKPYKAOIIEH
cpene

4.OLEHKM  BIMSHMS ~ XMMHUYECKOTO  3arpsA3HEHMs
OKpY’KaroIlleW Cpelbl Ha OPraHW3M YeJOBEKa U JIpyrue
JKUBBIEC OpraHU3Mbl

5.be3onacHoro obparieHust ¢ ToOplOYUMH U TOKCUYHBIMH
BEIIECTBAMH, JJA00OPaTOPHBIM 000PYAOBaHUEM
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&ﬂnarnocnma YPOBHSA oﬁyqemm ‘ INOPHAIAOK, QOQMBI TEKVIIIETO KOHTQOJIH[

Ne 1 HazBanue Monyns Ne u Ha3Banue Ne u Ha3BaHmMe npakTU4YecKoi paboOTHI
KOHTPOJIBHON
paboThI
1.Ctpoenue aToma 1.Ctpoenue aToma
(74acoB)
2.Ctpoenne BemectBa(21 | 2.CtpoeHue 1.ITonyuenune ra3000pa3HbIX BEHIECTB (BOAOPOA,
qac) BEIIIECTBA Kuciopoa, okcuaa yriaepoaa (1V), ammuaka).

Z[OKa?»aTeJ'II)CTBO HUX HAJIN4Hs.

3. Xumuueckue peakiuu | 3. XUMHUYECKHE 2.PellieHne 3KCrepUMEHTAIbHbBIX 3a/1a4 110 TEME
(16 gacos) peakinuu «uaponus»
4 BemectBa 4 Ux 4..BemecTtBa 1 ux |3.PeleHue 3KkciepruMEHTaIbHBIX 3a/1a4 HA
cBoricTBa(14 gaca) CBOMCTBA UICHTU(UKAITUIO HEOPTaHUYSCKUX COSTUHEHUI N
(x7opu b, KapOoHATHI, cyiibdarel, kKatnoHsl NH N
Ba?*, Cu®").
5.hToroBas 4 PellieHre SKCIEPUMEHTANIbHBIX 3a/1a4 HA
UICHTU(UKAITUIO OPTaHUICCKUX COSTUHEHUI
Hroro: 5 4

CnHcoK HCIOJIB30BAHHOM JINTEPATyPbI.

e TabpuensH O.C. IIporpamma kypca xumuu i 8- 11xiiaccoB o01ieodpa3zoBaTenbHbIX
yupexaenuil. M.: « [Ipoga » 2014.

e TabpuensH O.C. Xumus. 11 knacc: yueOHUK U1t 00111€00pa30BaTENbHBIX YUPEKICHUN
M.: [Ipoda, 2012, 2013.

e TabpuensH O.C. Xumus 11 knaccsl: Meronuueckoe nocodue. M. : JIpoda, 2014.

e TabpuensH O.C. IIporpamma kypca xumuu i 8 - 11 kinaccoB 0611e00pazoBaTeIbHbIX
yupexaenuil. M.: JIpoga, 2014.

e TabpuensH O.C. HacronbHas kHura yuurtens xumuu 11 kinace M.: Ipocda, 2016.

e Tao6puensn O.C. KoHTpoibHBIE U TPOBEPOYHBIE PAOOTHI.

e 9lkmacc. M.: [Ipoda 2016

e Tabpuensu O.C. 3agaun 1Mo XUMUU U c1TOcoOBI X permerus M.: Jpoda 2015.

e Tab6puensn O.C. Uzyuaem xumuto M.: [Ipoda 2015.

e T'abpuensu O.C., Pynos H.H, Tonkynos B.. Xumuueckuii skciepuMeHT B 1mkose M.:
Hpoda, 20014.

e Tabpuensu O.C, Octpoymona WN.I'. O6mias XumMus B TeCTax, 3a7a4ax, ypaXHEHUSX,
Hpoda 2016

e [mmaka H.A. O6mas xumus. M: «Xumus» 2015.

e EropoB A.C. Xumus. P w/]l.: ®ennxc 2015.



[Tpunoxenue k OOIT COO, yrBepxkaennas npukazom Ne 56 or 31.08.2022

e ®enepalibHBIN KOMIIOHEHT FOCYIapPCTBEHHOT0 CTaHIapTa 0011ero 00pa3oBaHusl.
Crangapt ocHOBHOTO 001ero oopa3oanus no xumud. [Tpukaz MO PO Ne 1089 ot
05.03.2004r. (Bectnuk oopazoBanust Poccun. 2004r. Nel2).



