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IHosicHUTEABLHAA 3AIIMCKA
Hanpas/sieHHOCTH 00pa3oBaTe/ibHOM Nporpammbl: EcTecTBeHHO-Hay4YHasl.

HoBu3zna EI'D mo XxuMuu B COBPEMEHHBIX YCIOBHSIX COBMEIIAET B ceOe JBe
(YHKIIMU:  WUTOTOBYIO  aTTECTAllMIO  BBIIYCKHUKOB 32  Kypc  CpeaHe
00111e00pa30BaTEILHON IITKOJIBI U MPEJCTABICHUE UM BO3MOXKHOCTH TPOJOJIKUTH
oOpazoBaHue 1O  HW30pPaHHON CHENMAIBLHOCTH B BBICHIEH IIKOJIE. AHAIU3
PE3YJIBTAaTOB PK3aMEHA CBUIETEIBCTBYET O TOM, YTO €TI0 YCIICIIHAS 3a/1a4a 3aBUCUT
OT CTENEHU BIAJCHUS Y4YalllUMCS TEOPETUYECKUMM 3HAHUSIMU 32 KypC CpeIHEu
IIKOJbl W YMEHUSMHM HMX MCIHOJb30BaTh B HECTAHJIAPTHBIX CHUTyauusX. OMbIT
npoBeneHuss EI'D CBHIETENBCTBYET O TOM, YTO BBITYCKHUKH HEJOCTATOYHO
YCHEIIHO CIPABISIOTCS ¢ Takoi (GopMOU MpoBeAeHU dK3aMeHa. JIJ1s1 MOBBIICHUS
3 (PEKTUBHOCTH  pe3ylnbTaToB  HEOOXOAUMO  OCYIIECTBISATH TaK XKe H
JOTIOJTHUTEIBbHYIO MOATOTOBKY Yy4alllUXCs K 3k3aMeHy. [[oBepXHOCTHOE HM3ydeHHE
XUMHHU He o0yeryaer, a 3arpyaHseT ee ycBoeHue. K ToMmy ke He BCe TEMBl,
YCBOCHHME KOTOPBIX HEOOXOAMMO JUIsl YCHEHIHOW CAauu 3K3aMeHa JOCTaTOYHO U
IOJIHO PAcCMaTpPUBAIOTCS B paMKaXx LIKOJIbHON IPOrpaMMBl.

JlaHHBIN ANEKTUBHBIN Kypc MpenHa3HaueH Juist oOydaromuxcs 11 kimacca u
paccuutan Ha 34 yacoB (1 uyac B Hemen) C ILEJIbI0 MOATOTOBKH YYAIIUXCS K
Ennnomy ['ocynapCcTBEHHOMY 3K3aMEHY 110 XUMHUM.

AKTYyaJIBHOCTB ITporpamMmbl «C XuUMHEH Ha TbI» DJJIEKTUBHOIO Kypca HeE
ocTaBisgeT coMHeHHs. OIHUM W3 TMOCJEICTBUNA COKpAIEHUs Yucia Y4eOHBIX
4acoB SBISETCA TO, YTO y YUYMTENs NPAKTUUYECKU HE OCTAeTCsl BPEMEHM IS
OoTpaOOTKH HABBIKOB pEIICHUS 3a7ad, a HMEHHO 3aJaud, O0eCIeuMBaIOIINe
3aKpEIUICHUE TEOPETHUYECKUX 3HAHUM, ydaT TBOPYECKU NPUMEHSATh UX B HOBOU
CUTyalluH, JOTUYECKU MbICIUTh. Comep:KaHue MpOrpaMMbl AIIEKTUBHOTO Kypca
HaMpaBJIE€HO HA TO, YTOOBI PACIIMPUTh W YIIIYOUTh YMEHHs y4alluXcsl peraTh
OCHOBHBIE THUNBl XUMHUYECKUX 3agady. OCOOEHHOCTb  JaHHOM MPOrpaMMBI
3aKJII0YAeTCd B TOM, YTO OSJIEKTHBHBIM KypC MO3BOJUT  OOy4aromuMmcs Ha
3aKJIIOYUTEIILHOM 3Tarne OOydeHHs] yIIyOuTh M CHCTEMaTH3UpOBaTh 3HAHUS 10
OpPraHUYeCKOW M HEOPraHMYeCKOl XuUMHUHU, B pabouyio MPOrpaMMy BKIIIOYEHbI
3a/1a4¥ MOBBIIIEHHOTO YPOBHSI CIIOKHOCTH.

HporpaMMa npcaHasHa4CHa HC TOJIbBKO Ha COBCPIHICHCTBOBAHHUC IIPAKTHYCCKHUX
HAaBBbIKOB PCIICHHA PpPaA3JIM4YHBIX THIIOB 3aJa4 H ynan(HeHHﬁ, HO KW Ha
(bOpMI/IpOBaHI/Ie KIIFOYCBBIX KOMHCTCHHHﬁ, TaKUX KaK - H3ydalb, AYyMarb,
COTpyAHHNYATb, HAXOAUTb B3aMMOCBA3b MCKIY 00BEKTaMH U SBJICHHUAMMU, FJ'IY6OKO
MOHUMATh CBOMCTBAa XMMHUUYECKUX AJIEMEHTOB M Ha OCHOBE ATOTO IIPOrHO3HUPOBATH
PCAKOIHMOHHYIO CIIOCOOHOCTh XMMHYECKHX BC€IICCTB, Pa3BUTh XHUMHYCCKYIO
HHTYULIUIO U Ha6J'IIOI[aTCJ'H>HOCTB. Pemienue 3aJa4 1 ynpa)KHCHI/Iﬁ - OTO OJUH H3
AKTUBHBIX CIIOCOOOB IIOBBIIIEHHUS MBICIUTCIBHOM ACATCIPHOCTH y4YalllUXCA.



JlaHHbIi Kypc npeasiaraeTcss 00y4yarouuMcs NoayduTh 0osee yOOKHe 3HaHus 110
MpeIMETy XUMHUHU.

Ilenaroruveckasi 1ej1ecO000Pa3HOCTh NMPOrpaMMbl CBs3aHAa C BO3PACTHBIMU
OCOOCHHOCTAMH JleTeil JaHHOro Bo3pacta 16-18 ner: mr0003HATENBHOCTD,
HAOII0JaTeIbHOCTh; MHTEPEC K XUMHUYECKUM MpoIeccaM; KelaHueM padoTaTh ¢
1a00paTOpHBIM 000pyAOBaHUEM; OBICTPOE OBJAJIEHUE YMEHHUSMU M HaBBIKaAMHU.
Kypc HOCHT pa3BHBAIONIyIO, ACATSIBPHOCTHYIO U IPAKTHYCCKYIO HAITPABICHHOCTb.

HCJ’IL 3JICKTUBHOI'0 Kypca: CUCTCMAaTU3upoOBaTb U O606H_[I/IT]':> SHAHUA y4YalllnuXCAa
M0 XUMHH, TIOATOTOBUTH BBIITYCKHUKOB K BBITTIOJIHCHUTO SaﬂaHI/Iﬁ EI'D.

3amaum:

O6pa3zoBarenbHbIE:

* (opmMupoBaHWE 3HAHUN YYAIIUXCS 110 XUMUH,

* (opmMupoBaHHME Ha KOHKPETHOM YYEOHOM Marepuaje yMEHUMN: CpaBHUBATh,
aHaJIM3UPOBATh, COMOCTABIIATH, BEIWICHSThH CYIIIECTBEHHOE, CBI3HO, TPAMOTHO U
J0Ka3aTesIbHO M3Jlarath y4eOHbI MaTepualt;

* IOBTOPEHUE, 3aKPEIUICHUE OCHOBHBIX IOHATHI, 3aKOHOB, TEOPUH, a TaKkKe

HAy4YHBIX (PaKTOB 00Pa3yIONIUX XUMUYECKYIO HAYKY.

Bocnurarensupie:  popMupoBaHHMEe ~— MO3HABATENbHBIX  CIIOCOOHOCTEM B

COOTBETCTBUHM C JIOTMKOM pa3BUTUSA XHUMHUYECKOM HAyKH; COACHCTBHUE B

npodOpUEHTAIINN yUAITUXCS.

PazBuBaromue:

* pa3BUBATh y YYaIlIUXCSl YMEHHUE BBIIEISATH INIABHOE, CYIIECTBEHHOE B M3YYEHHOM
Marepuaie, CpaBHHUBaThb, 0000IIaTh W3YYCHHBIC (PAKTHI, JOTUYECKH H3JIararh
CBOM MBICITH TIPH PEIICHUH 3a]1a4;

* Pa3BUTh yYMEHHS CaMOCTOATENHHO paboTaTh C JIUTEPATypOH, CUCTEMAaTHYECCKU
3aHUMAThCA PEIIeHUEM 3aj1a4, paboTaTh ¢ TECTAMH PA3IMYHBIX TUIIOB.

¢ Pa3BUBATh IIPAKTHUYCCKHUC YMCHUA YHAIIUXCA IIPH BBIIIOJIHCHUH ITPAKTHUYCCKUX

OKCIICPUMCHTAJIbHBIX 3a1a4.

[Tporpamma kypca «C xumuen Ha ThI» TIpeaHa3HaYeHA JIs ydanuxcs 16-18 mer.

I1o mpogoIKNTENBLHOCTH IIPOrpaMMa SIBJSIETCS KPATKOCPOUHOM, TO €CTh
peanusyercs B TeUeHHE yueOHOro roja.

DopMbI 3aHATHIA:

rpYINoBas U UHIUBUIyaJbHAs



Pexxum 3ausiTHii: 3aHATUS POBOJATCS 1 pa3 B Hegento o 1 gacy.

Coaepxanue nporpaMMmsl
BBenenue (14)

Tema Ne 1 Bxognas nmarHocTrka
Paznea Ne 2 Teopernueckne ocCHOBBI xXuMuu (20 1)

Tema Ne 2 CoBpeMeHHbBIE NPeACTABIeHNs 0 cTpoeHnu atoma (1 4)

CrpoeHue HIEKTPOHHBIX O00OJOYEK AaTOMOB DJIEMEHTOB TMEPBBIX YETHIPEX
HEePUONIOB: S-, p- u d-a1emenmol. DnekTpoHHAs KoHpUrypaius aroMa. OCHOBHOE U
BO30YX/IEHHOE COCTOSIHME aTOMOB

KoHTponb: TeKylmuii KOHTPOJIb 3HAHUM U YMEHUW OCYLIECTBIAETCS MOCPEACTBOM
pemrenus Bapuanta KMMa.

Tema Ne 3 Ilepuonnuecknii 3aKOH U MEPHOAUYECKAS CHCTEMA XUMHYECKHX
emenToB .. MenaeneeBa (2 4)

3aKOHOMEPHOCTH M3MEHEHUS CBOWMCTB 3JIEMEHTOB U UX COCIMHEHUH MO Mepruoiam
u rpynnam. OOmas xapakrepucTuka metaiwioB IA-HIA rpynm B cBsi3u Cc ux
NOJIOKEHHEM B TEPUOJUYECKOM CHUCTEME XHMHUYEecKuX »siaemeHToB /J[.M.
MenzeneeBa © OCOOEGHHOCTSIMHU CTPOCHHS HMX aroMoB. XapaKTepUCTHKA
NEPEXOAHBIX AIEMEHTOB (MEIH, IMHKA, XpOMa, *ejie3a) MO0 MX IMOJIOKEHUIO B
NEPUOJNYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB

JI.V. MeHneneeBa 1 0COOCHHOCTSIM CTpOeHUs UX atoMoB. OO011as XapaKTepucTuKa
HeMeTtaiwioB [V A- YHA rpymnmn B CBA3M C UX MOJOXKEHUEM B MEPUOAHYECKOU
cucreMe xuMuueckux 3neMeHToB /.M. MenaeneeBa 1 0COOEHHOCTSIMU CTPOCHUS
UX aTOMOB

KoHTpone: Tekylmuii KOHTPOJIb 3HAHUM U YMEHUW OCYLIECTBISAETCS MOCPEACTBOM
pemenus Bapuanta KlMa.

Tema Ne 4 Xumn4eckas cBsi3b M CTPOeHHUE BellecTBa (2 1)

KoBanenTHass xumuueckasi CBsi3b, €€ Pa3HOBUTHOCTH M MEXaHU3MbI 00pa30BaHMUS.
XapaKTepUCTUKH KOBAJICHTHOW CBSI3U (MOJSIPHOCTh W SHEprusi cBsi3u). MoHHas
cBsA3b. MeTannuyeckast cBsi3b. BogoponHas cBsi3b. DIEKTPOOTPULIATEIbHOCTD.
CreneHb  OKHUCJIEHUS U BaJICHTHOCTH XUMHYECKUX DIIEMEHTOB.
BemiectBa MONIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS. THUIT KPUCTAJUIMYECKON
peueTki. 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS

KoHTponb: Tekymuii KOHTPOJIb 3HAHUM U YMEHUM OCYIIECTBISETCS MOCPEACTBOM
pemrenus Bapuanta KMMa.



Tema Ne 5 Xumnueckas peakuus (S 4)

Knaccudukanuss XuMUYECKHX peakiUuid B HEOPraHUYECKOW U OpraHu4yecKou
xumuu. TernoBoi 3PpeKT XuMHuueckol peakuuu. TepMOXUMHYECKUE ypaBHEHUS
CKOpOoCTh peakilui, €€ 3aBHUCHUMOCTb OT pa3du4HbIX (akropoB. OOparumbie U
HeoOpaTHMble XUMHYECKHE peakuuu. XUMU4Yeckoe paBHoBecue. (CwmelieHue
XUMHYECKOTO PAaBHOBECHUS MO/ IEUCTBUEM PA3IMYHBIX (PaKTOPOB
DNEKTPONIUTHYECKAS] TUCCOLMAUS IEKTPOJIUTOB B BOAHBIX pacTBopax. CuibHBIE
u cnabpie aekTponauThl. Peakuuu nonHoro oobmena. ['mapomu3 comei. Cpena
BOJIHBIX PACTBOPOB: KHCJIasl, HEUTpaJIbHAS, IETOYHAS

Peakium okHCIUTETbHO-BOCCTAHOBUTENbHBIE. KOppo3usi MeTaiioB U CrocoObl
3alMTHl OT Hee. DIEKTPOJIU3 PACIIaBOB M PACTBOPOB (Cojei, Iiesnouen, KUCIOT)
Hounnsiii (mpaBuio B.B. MapkoBHHMKOBA) U pauKajIbHbIi MEXaHU3MbI peakiuil B
opraHnyeckor xuMuu  KOHTposib: TEKymIMid KOHTPOJb 3HAHUW W YMEHHU
OCYLIECTBIISIETCS MOCPEACTBOM perieHus Bapuanta KNMMa.

Tema Ne 6 Heoprannueckasi xumus (5 4)

Knaccudukamuss Heopranumveckux BemniectB. HomeHkiaTypa HeopraHM4eCKHX
BEIIECTB (TpUBHAJIbHAS U MEXKIAyHapojHas). XapaKTepHble XUMUYECKHE CBOMCTBA
IPOCTBIX BEIIECTB - METAJUIOB: IIEJIOYHBIX, LIEJIOYHO3EMEIbHBIX, ATOMUHUS;
NEPEXOIHBIX METAIIOB (MEU, IMHKA, XpOMa, Kelie3a). XapaKTepHbIE XUMUYECKUE
CBOWCTBA IPOCTBIX BEIIECTB - HEMETAJUIOB: BOIOPOJAA, I'aJOT€HOB, KUCIOPOAA,
cepsl, a3oTa, pocdopa, yrepoaa, kpeMHus. XapaKTepHble XUMUYECKHUE CBOMCTBA
OKCHJIOB: OCHOBHBIX, aM(OTEpHBIX, KHCIOTHBIX. XapaKTepHble XUMHUYECKUE
CBOMCTBa OCHOBAaHMM M aM(OTEPHBIX THAPOKCHIOB. XapaKTEPHBIC XUMHUYECKHE
CBOMCTBAa KHUCIIOT. XapaKTEPHbIE XUMHUYECKHUE CBOMCTBA COJIEM: CPEAHUX, KUCIIBIX,
OCHOBHBIX;

KOMIUIEKCHBIX (Ha NOpHUMEPE COEAVMHEHUN AIIOMUHUS M LUHKA). B3auMocCBs3b
Pa3IMYHBIX KJIACCOB HEOPTAHUYECKUX BELIECTB.

KoHTpone: Tekymuii KOHTPOJIb 3HAHUM U YMEHUW OCYIIECTBISETCS MOCPEACTBOM
pemenus Bapuanta KMMa.

Tema Ne 7 Opranuueckast xumus (5 4)

Teopuss cTpoeHUs OpraHMYECKUX COCAMHEHUM: TOMOJIOTMS M H30MEpHUs
(cTpykTypHass M NPOCTPAaHCTBEHHas). B3auMHOE BIMSHHE aTOMOB B MOJEKYJIax
Tunel cBs3eld B MOJICKYJaxX OPraHMYECKUX BemiecTB. [ mOpumu3arus aTOMHBIX
opbutaneit yrmepona. Pamukan. ®dynknmonanmpHas rpynma. Kiaccudukarms
OpraHu4ecKux BemecTs. HOMEHKIaTypa OpraHMuecKux BeUIeCTB (TpUBHAJIbHAS U
MEXAyHapoHas1). XapakTepHble XMMHYECKHUE CBOMCTBA yIIIEBOAOPOJOB: AJIKAHOB,
LAKJIOAJIKAHOB, AJKEHOB, JHEHOB, AQJKWHOB, AapPOMAaTHYECKUX YIIIEBOAOPOIOB
(benzona um Tomyosia). XapakTepHble XUMUYECKHUE CBOICTBA  MpEAEIbHBIX
OJHOATOMHBIX W MHOI'OATOMHBIX CIHUPTOB, (peHona. XapakTepHbIE XUMHUYECKHE
CBOICTBA aJbJETUIOB, MNPEACIbHBIX KapOOHOBBIX KHCJOT, CJOXHBIX 3(HUPOB.



XapakTepHbIe XUMHUYECKUE CBOMCTBA a30TCOAEPIKALIUX OpraHNYeCKUX
COCAMHECHUN: aMUHOB U aMUHOKUCIIOT. bHONOrnyecku BaXKHbIE BEIIECTBA: XKUPHI,
OeskH, yrieBoibl (MOHOCAaxXapubl, AUcaxapuabl, Hoiaucaxapuabl). BzanMocs3b
OPraHUYECKUX COCIUHECHUN.
KoHTponb: TeKymuil KOHTPOJIb 3HAHUN U YMEHMI OCYIIECTBISETCS MOCPEACTBOM
pemenus Bapuanta KlMa.

Paznesa Ne 3 Metoabl MO3HAHUS B XUMHH. XUMUS U )KU3HB (12 1)

Tema Ne 8 DxkcniepuMeHTAaIbHBIE OCHOBBI XMMHUH (3 1)

[IpaBuna pabotel B 1aboparopuu. JlaboparopHas nocyna u o0opyaoBaHHe.
[IpaBuna Oe3onmacHocTd mpu paboTe € €IKUMU, TOPIOUYMMHU M TOKCUYHBIMHU
BEIIECTBAMH, CpEJACTBaMH OBITOBOM XuMuU. HayuHble METOIbI HCCIEAOBaHUS
XUMHUYECKUX BEIIECTB W MpeBpaiieHuii. MeTonbl pa3iesieHus] CMeCe U OYUCTKH
BenlecTB. OrmpezeneHne Xxapakrepa Cpeibl BOJHBIX PpacTBOPOB  BEUIECTB.
Nunukatopel. KadecTBeHHBIE peakiM Ha HEOPTraHUYECKHUE BEIIECTBA M HOHBI
Nnentudukanms opranndeckux coeauHeHnii. OCHOBHBIE CIOCOOBI TOMy4YeHUs (B
71a00paTOpHM ) KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS K U3YYEHHBIM KJlaccaM
HEOpraHM4eckux coearuHeHnit. OCHOBHBIE CIIOCOOBI MOMYYEHUS YTIIEBOAOPOIOB (B
naboparopur). OCHOBHBIE  CHOCOOBI  TIOMYYEHHUS  KHUCJIOPOACOAEPKAIIUX
coeMHEHUH (B 1a00paTOpHM ).

KoHTponb: TeKkymuil KOHTPOJIb 3HAHUM U YMEHUI OCYIIECTBISETCS MOCPENCTBOM
pewenus Bapuanta KNMa.

Tema Ne 9 O0mue npeacTaBieHus: 0 MPOMBIILJIEHHBIX CIIOCO0aX MOJTYyYeHUSA
Ba)KHeHMIIUX BemecTB (2 4)

[TonssiTe 0 MeTayTyprum: oOIMEe CIOCOOBI ModydeHus MeTajuioB. OOmme
Hay4YHbI€ TPHUHIUIIBI XUMUYECKOTO MTPOU3BOACTBA (HAa IPUMEPE MHPOMBIILIEHHOTO
MOJIyYEHUs aMMHaKa, CEPHOM KHUCJIOThI, METaHOJIa). XHUMHYECKOE 3arps3HCHHE
OKpY’Karolleil cpeasl U ero nocieactsus. [IpupoaHbie HICTOYHUKH YIIIEBOJOPOIOB,
ux nepepabdotka. [Tomumepsr.

KoHTpone: Tekymuii KOHTPOJIb 3HAHUM U YMEHUW OCYLIECTBISAETCS MOCPEACTBOM
pemrenus Bapuanta KMMa.

Tema Ne 10 Pacuersl o XuMH4eCKUM (popMyJiaM U YpaBHeHUAM peakuui (7
4)

Brruncnenne Mmaccbl paCTBOPEHHOTO BEIIECTBA, COAEPIKALIETOCS B OMPEACICHHON
Macce pacTBopa ¢ U3BECTHOM MacCOBOM AoJiei. PacueTbl 00beMHBIX OTHOIICHUM
ra3oB IPYU XUMUYECKUX peakiusaix. PacyeTsl Macchl BellecTBa Win 00bema ra3on
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIU 00BbEMY OHOTO U3
YYaCTBYIOIIUX B PEaKIMU BellecTB. PacyeTsl TemioBoro 3 dexra peakium.



Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMU, €CJIM OIHO U3
BEILIECTB JaHO B U30bITKE (MMeeT npumecu). Pacuetsl Macchl (00beMa,

KOJINYECTBA BEILIECTBA) MPOJYKTA PEaKIMU, €CIU OJJHO U3 BEILECTB JAaHO B BUJIC
pacTBOpa C OIPENEIEHHOW MacCOBOM JIOJEU PaCTBOPEHHOI'O  BELIECTBA.
Haxoxnenue MonexynsspHoi (opMysbl BEIIECTBA.

Pacuersi maccoBodt wiaM OOBEMHOW JOMM BBIXOJA TMPOAYKTa pPEAKUUH OT
TEOPETHUYECKH BO3MOXKHOTO.

Pacuetsi MaccoBoil m0iaM  (Macchl) XHMMHYECKOTO COCIUHEHHS B CMECH
KonTponb: Tekymuii KOHTPOJIb 3HAHUN U YMEHUM OCYIIECTBISETCS MOCPEACTBOM
pemenus Bapuanta KMMa.

Paznea Ne 4 O6o0menue (1 4)

Htorosoe 3aHsTHE. BBIXOI[H&H JAUAardHoCTHKa.

I[lnanupyemble MeTanpeaMeTHbIE
U JIMYHOCTHBIE Pe3yJIbTAThI 0CBOCHUSN KPYKKA
«C xummueil HA TbD)

JInuHOCTHBIE pe3yabTATHI:

1. dopMupoBaHUe  ILEIOCTHOTO  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, a
TaKKE€  COIMATBHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U  JYXOBHOMY
MHOT000pa3Hui0 COBPEMEHHOT'O MUPA;

2. opMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTU H
CIIOCOOHOCTH K CaMOpPa3BUTHIO M CaMOOOpa30BaHUI0O HA OCHOBE
MOTHBAallMM K OOYYEeHHI0O H IIO3HAHWIO, BBIOOPY MPOGUIBHOTO
o0Opa3oBaHHsg Ha OCHOBE MH(GOPMAIMH O CYIIECTBYIOMIUX MPOdeccUusx u
JUYHBIX TIPO(ECCHOHATBHBIX MPEAMOYTCHHUH, OCO3HAHHOMY TOCTPOCHUIO
UHJUBHU1YaJbHON 00pa30BaTEIbHON TPACKTOPUU C YYETOM YCTOWUYMBBIX
MO03HABATEILHBIX HHTEPECOB,;

3. popmMupoBaHHE KOMMYHHKATHUBHONW KOMIIETEHTHOCTH B 00pa30BaTeIbHOM,
OOIlIECTBEHHO TMOJE3HOW, Y4eOHO-UCCIIEIOBATEIbCKON, TBOPUYECKON W

JIPYTUX BUIAX JESITEIbHOCTH;



4. dopMupoBaHuE MO3HABATEIHLHON W MH(OPMAIIMOHHOU KYJIBTYpPbl, B TOM
YuCJ€ Pa3BUTHE HABBIKOB CaMOCTOATENBHOW paboOThl C y4eOHBIMU
MOCOOUSIMU, KHUTAMH, JOCTYIHBIMU HMHCTPYMEHTAMU U TEXHUYECKUMU
cpeacTBaMu HHGOPMAIIMOHHBIX TEXHOJIOTHIA;

5. pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPYECKUX 3a]a4, YMEHUS HAXOAUTh
aJIeKBaTHBIE CMOCOOBI MOBEACHUS W B3aUMOJIEHUCTBHS C MApTHEPAMH BO
BpeMs y4eOHOW W BHEYYEOHOUM NESITEIHHOCTH, CIIOCOOHOCTH OILICHUBATH
npoOJieMHbIE CHUTyalldd M OINEpPaTUBHO TMPUHUMAThL OTBETCTBEHHBIC
pelieHrss B Pa3IUYHBIX MPOJYKTUBHBIX BHJAX JEITEIHHOCTH (ydeOHas
MTOMCKOBO-UCCIIEIOBATENbCKAs, KITyOHasl, MPOEKTHAs, KPYKKOBas U T. 1I. )

MeTtanpeaMeTHbIE PE3yIbTAThI:

1. OBJIQJICHUE HABBIKAMH CAMOCTOSATEIIBHOTO MPUOOpPETEHUsS] HOBBIX 3HAHUM,
OpraHu3aluu y4eOHOM JICSITCIILHOCTH, IIOUCKa CpencTB ec
OCYLIECTBIICHHUS;

2. yMEHHME IUIAHUPOBATh NYTH  JOCTHXKEHMS  LEJed Ha  OCHOBE
CaMOCTOSITEJIbHOTO aHallM3a YCIOBUM U CPEACTB HX JOCTHXKEHUS,
BBIJIENISATh AJIbTEPHATUBHBIE CIOCOOBI JOCTHKEHHUS LEeTU U BBIOUpATh
HanOosiee A(PGEeKTUBHBIA  CIOCOO, OCYIMIECTBIATH IMO3HABATEIBHYIO
pedyieKCui0 B OTHOIICHWW JEWCTBUH 110 PEIICHHI0 YYEOHBIX U
MIO3HABATEIbHBIX 33/1aY;

3. yMEHUE TOHMMATh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIIIBUTAaTh THIOTE3Y,
JaBaTh OMPEJCICHUE TMOHATUSAM, KIacCU(UIIMPOBATH, CTPYKTYPHPOBATH
MaTepual, MPOBOAUTH JKCIEPUMEHTHI, apTyMEHTHUPOBATH COOCTBEHHYIO
MO3UIUI0, (POPMYITUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

4. yMEHUE COOTHOCHTH CBOM JEHUCTBUSl C IJIAHUPYEMBIMU pPE3yJbTaTaMH,
OCYIIECTBIIATh KOHTPOJb CBOEH JEATEIBHOCTH B NPOLECCE NOCTUKECHUS
pe3yibTaTa, ONpeNessTh CHOoCcOObl JNEUCTBHM B paMKax MPEII0KEHHBIX
yCJIOBUHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JACHCTBHS B COOTBETCTBUU

C U3MEHSIONIENCS



IIpeameTHBIE pe3y/IbTATHI:

dbopmMupoBaHUE MIEPBOHAYATILHBIX CHUCTEeMaTHU3UPOBAHHBIX
NPEICTAaBICHUH O BEIISCTBAX, WX IMPEBPAICHUAX W TMPAKTHICCKOM
NPUMCHCHUH; OBJIAJICHUC MMOHATUWHBIM aImapaToM W CHMBOJHUYECKUM
SI3BIKOM XUMUMU;

OBJIAJICHUE OCHOBAMHU XHMHYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO
aHAIM3UPOBaTh W OOBCKTUBHO OICHWBATh >KU3HCHHBIC CHTYAIlWH,
CBSI3aHHBICE C XWUMHEH, HaBbIKaMU O€30MacHOro oOpalieHus ¢
BEIICCTBAMH, WCIOJIb3YEMBIMH B IIOBCEJIHCBHOW JKU3HH, YMCHHEM
aHAJIM3UPOBATh U TUIAHUPOBATH SKOJOTUYECKH OE30TaCHOE TIOBEJICHHE B
IEJSIX COSPEIKEHHUS 370POBBS U OKPYKAIOIIEH CPEJIbI;

dbopMHpOBaHHUE YMEHHMH YCTaHABJIMBAaTh CBSA3M MEXKIY peaIbHO
HAOJIFOIACMBIMA ~ XUMUYCCKHUMH  SIBJICHUSMH  H  TIPOIECCaMH,
POUCXOAIIMMUA B MHUKPOMHpE, OOBSICHATH MPUYMHBI MHOT000pa3us
BEIIECTB, 3aBUCUMOCTh HX CBOMCTB OT COCTaBa U CTPOCHHS, a TaKKe
3aBUCUMOCTH MPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

OBJQJICHUE TIpueMaMu paboTel ¢ uHpOpMamHMell XHUMHUYECKOTO
COJIep)KaHMsI, TPEJICTABICHHOW B pa3HOW ¢dopme (B BHJE TEKCTa,
dbopmyi, rpaduKoB, TAOJIMYHBIX JaHHBIX, cXeM, hoTorpaduit u ap.)
Co37aHME OCHOBHI i (OPMUPOBAHUS HMHTEpPECa K PACHIMPEHUIO U
yrIyOJIeHUI0 XUMUYECKUX 3HAHUN W BbIOOpa XMUMHUHM KakK MPOPUIHHOTO
npeaMeTa IMpU MEepexXoJe€ Ha CTYNEHb CpPEeAHero (MOJHOro) oOmIero
oOpa3oBaHus, a B JajdbHEHIIEeM ©W B KadecTBE cQepbl CBOE

npodecCHOHaTbHOUN NESITETEHOCTH.



Y4eOHO-TEMATHYECCKHUH IJIAH

B ToMm uncne

Ne | H Bce
0 auMEHOBaHUE pasjena, ro np/pabora,
n/m TEMBI gacop| €KUM | pemeHue TeCT
3aa4y
Paznen Ne 1. BBenenue (1 4)
1 | BxogHas quarHocTuka 1 1
Paznea Ne 2. Teopernueckue ocHOBBI xumMuu (20 4)
CoBpeMeHHbIE
2 | mpencTaBiIeHUS O CTPOCHUU 1 1
aToma
[Tepuonnueckuit 3aK0H U
3 | Meproauteckas cuctema 9 1 1
XUMHYECKUX DJIEMEHTOB
J.1. Menneneena
XuMu4eckas CBs3b U
4 2 1 1
CTPOCHHE BEILIECTBA
5 | Xumuyeckas peakius 5 1 2 2
6 | Heopranmueckast xumus 5 1 2 2
7 | Oprannyeckasi XuMus 5 1 2 2
Pa3nen Ne 3. Meroanl mo3HaHUA B XUMHH. XUMUA U KH3HD
(12 v)
DKCIepUMEHTAIBHBIE
8 P 3 1 1 1
OCHOBBI XUMUU
OO6mue mnpeacTaBIeHUS
9 |© POMBIIIIEHHBIX 2 1 1
croco0ax  TOTydYeHUs
BAKHEUIIIMX BEIIECTB
Pacuerst 1o XMMHUYECKHUM
10 | popmyna wm  ypaBHeHUsM| [ 6 1
peaxkiuu
O6o006menue (1 4)
11 HroroBoe 3ansaTue 1 1
BrIxogHOM KOHTPOJIb.
Hroro 34 8 13 13




KaﬂeﬂapHO-TeMaTI/I‘leCKOG IJIAHUPOBAHHUE

Ne | Tema ypoxka KOJI-BO | BUJ JaTa mpoBeACHUS
n/a 4acoB KOHTPOIIA | 1O IIaHy | (aKT.
Paznen Ne 1 Beenenue (1 1)
1 | BxogHasi muarHocTuka 1 TECT
Paznea Ne 2 Teoperuueckne ocHOBbI xumuu (20 1)
2 | CoBpeMeHHbBIC MPECTABICHUS 1 TecT Ne 1-
O CTPOEHUH aroMa 2
(KM)
3-4 | [lepuonuueckuii 3aKoH U 2 Ne 1-2
NepUoANYECKas CUCTEMaA (KNUM)
XUMUYECKUX  DJIEMEHTOB
J.1. Menneneena
XumMuveckasi CBS3b U 2
CTpPOeHMe BellecTBA
5 TeCT
Tunel XUMUYECKOMN CBA3U 1 Ne 4
(KM)
6 TeCT
DIEeKTPOOTPUIIATETLHOCTD 1 No 3
(KM)
XumMuyeckasi peakuusi 5

7 | Kimaccuduxarus
XUMHUYECKUX PEaKUUi B 1 tect Ne 19
HEOpPraHWYECKOM u (KNM)
OpPraHUYECKOW XUMHH

8 | Obparumbie U HEOOpaTUMBIE 1 No 24
peakuuu (KNM)

9 | DnexkrponuTHUECKas [Tp/p Ne 31
aucconuanus. Peakunu 1 (KNM)
MOHHOTO OOMEHa

10 | 'maponus coneit 1 Ne 23

(KM)
11 | OkucaurenbHO- tecT Ne 30
1
BOCCTAHOBMTEJILHBIE PEAKIIMU (KNM)
Heopranuueckasi XuMust 5

12 | Knmaccudukanus 1 Ne 5
HEOPraHUYECKUX BEIIECCTB (KNUM)

13 | Xumuueckue CBOMCTBA 1 IIp/p Ne 6 -

MECTAIJIOB U
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HEMETAJLJIOB (KNUM)
14 | Xumuueckue CBOWCTBa [Ip/p Ne 6 -
OKCHJIOB, OCHOBAaHHM, KMCJIOT 1 9
(KM)
15 | Xumuueckue cBOMCTBa cofie [Tp/p Ne 6 -
1 9
(KHM)

16 | BzaumMocCBs3b pa3IuuHbIX TecT Ne
KJIACCOB HEOPTaHUYECKUX 1 10, 32
BEILIECTB (KNUM)
Oprannyeckasi XuMust 5

17 | Teopust cTtpoeHHs
oprgﬂnqecinx COCTMHEHU: 1 Ne 12

(K1M)
TOMOJIOTHS, U30MEPHUSI.

18 | Knaccudukanus 1 No 11
OpPraHUYECKHUX BEIIECTB (KNUM)

19 | Xumuueckue CBOMCTBA
YIJIEBOJIOPOAOB (aJIKaHBI, 1 tect Ne 13-
aJIKCHBI, AJIKUHBI, CITUPTHI, 14 (KNM)
dbenomn)

20 | XuMHuueckue cBOMCTBa
KapOOHOBBIX KUCJIOT, CIIOKHBIX 1 [p/p Ne 13-
3(hUpOB, aMHHOB, 14 (KIM)
AMUHOKHUCIIOT

21 | B3auMoCBsI3b OpraHuYeCKUX tect Ne 18

. 1
COEeIUHEHUN (KNM)
Paznea Ne 3 Metoabl NO3HAHUS B XUMHU. XUMUS U KU3Hb (12 1)
JKcnepuMeHTaAJIbHbIE 3
OCHOBBI XMMUH
22 | Metonsl pazaeneHus cMeceil u Ne 26
1
OUYHCTKH BELIECTB (KUM)

23 | KauecTBeHHbIE peakIuy Ha 1 [Tp/p Ne 25
HEOPraHWYECKHE BEIIECTBA (KUM)

24 | Unentudukamms

. 1 TECT
OpraHUYECKUX COCAMHEHUN
OO0mue mnpeacTraBjeHUusi O
NMPOMBIILIEHHBIX CcHOC00ax 5

noJIy4eHus BasKHeHIIIUX

BeIIECCTB




25

OO61mume cnocoObl MOTyYeHHS
METaJIJIOB

26 | BeicokOMONEKYIsIpHbIE TecT Ne 26
COCIMHEHUS (KNM)
Pacuyersl N0 XUMHYECKUM
¢opmysiaM U ypaBHEHUAM
peakumuu

27 | PacueTsl ¢ UCTIONB30BAaHUEM peuieHue
MOHSITUS «MaccoBasi A0S 3amay Ne
BEILIECTBA B PACTBOPE» 27

(KM)

28 | PacueThl 00bEMHBIX
OTHOIIEHUM ra30B IPH pelieHue
XUMHUYECKUX PEAKIIHIX. 3anau No
Pacuets! no 28
TEPMOXUMHUYECKUM (KUM)
ypaBHEHHUSIM.

29 | PacueThl Macchl BEIIECTBA WU pelieHue
o0beMa ra30B MO U3BECTHOMY 3amay Ne 29
KOJINYECTBY BEIIIECTBA, MacCe (KNM)
WK 00bEeMY OJTHOTO M3
YYaCTBYIOUIUX B pEaKIUU
BEIIECTB

30 | Pacuetnr macchl (0O0BbeMa,

pelnieHue
KOJINYECTBA BEIIECTBA) sanas No
POAYKTOB PEAKIIUU, €CITU 34
OJTHO W3 BEIIECTB JaHO B
U30BITKE (MMEET MPUMECH ) (KIM)

31 | Pacuer MaccoBoii miu pelieHue
00BEMHOM 10JIM BBIXO/IA 3a7a4 Ne
IPOAYKTa PEAKIUU OT 34
TEOPETHUECKH BO3MOKHOTO (KHM)

32 | PacueTrhsl MmaccoBoi q0iH pelieHue
(Macchl) XUMHUUYECKOTO 3aga4d Ne
COEIMHEHHUS B CMECHU 34

(KM)

33 | YcranoBneHUE MOJIEKYIISIPHOM peuieHue
U CTPYKTYpPHOU (POPMYIIBI 3agad No
BEIIECTBA 35

(K1M)




Paznen Ne 4 O600menue (1 4)

34

Hrorosoe 3anarue. BeixoaHon

KOHTPOJIb

1

KM
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