MyHununaipbHOe Kaz€HHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
«HoBormepyHOBCKas cpefHsis 001eoopa3oBaTeIbHas KO
TanbpMeHcKoro paiioHa AJITalickoro Kpas

PABOYAS ITPOI'PAMMA

Y4eOHOI'0 Kypca
«ITpaKkTHKYM MO0 XUMHI»
it ooydarommxes 10-11 kmaccos

CocraButens: Jlapuonosa Mpuna AHaToIbeBHA,
YUUTENh XUMUH,
BbICIIas KBATU(UKAIMOHHAS KaTerOpHsl

Hosonepynoso 2023



IMosicuuTenbHAA 3aIMCKA

XuUMUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAayK UTPAET 0COOYIO pOJb B COBPEMEHHOM
UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHOM KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMUpOBaHKE PAMOHATILHOTO HAYYHOTO MBIILICHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpYy’KarollleM MUpPE KaK O eIMHCTBE MPUPOJbI U YeIOBeKa, KOTopoe GOpMUPYETCS B XUMUU
HA OCHOBE IIOHMMAaHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHo B3aUMOJEHCTBYST C JPYrUMH €CTECTBEHHBIMM HayKaMH, XHMHS —CTajia
HEOTHEMJIEMON YacThI0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOTO Tpyda U
JKU3HU KaxJI0ro wieHa obmiectBa. CoBpeMeHHass XMMUS KaK HayKa CO3HJaTeNbHAsl, KaK HayKa
BBICOKMX TEXHOJIOTHMH HaIlpaBlieHa HA peUIeHHE TNI00aTbHBIX MPOOJIeM yCTOWYMBOTO Pa3BUTHUS
YeIIOBEYEeCTBA — CHIPhEBOM, JIHEPreTHUYECKOM, MHINEBOM, 3KOJOTHYECKOW Oe30macHOCTH |
OoXpaHbl  3/0pOoBbs. Pabowas  mporpamMmma  OpPUEHTHPOBAHO  IMPEUMYIIECTBEHHO  Ha
OOIIEKYJTBTYPHYIO  MOJTOTOBKY  OOydYalIIMXCS, HEOOXOAMMYID UM Ui  BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHS B KH3Hb COLMYMA, MPOJOJLKEHUS
00pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMUEH

Pabouas mporpamma kypca «I[IpakTukyMm 1o XMMUW» paccuuTaHa Ha oOydarommxcs 10-
11 kmacca, U3y4arommx XUMHII0 Ha 6a30BOM YpPOBHE.

Ilenws Kypca:

3akperieHue, cucTeMaTh3aluuss M yriayOleHue 3HaHUW [0 XUMHHM 4Yepe3 pelleHue
XMMHUYECKHX 3a/1a4.

3aoauu Kypca:
* YyTIyOJIsITh, PAaCIIUPATh M CUCTEMATH3UPOBATh 3HAHUS YUAIIUXCS TI0 XUMHUH,

¢ pa3BHUBAaTb YMCHHEC MBICIUTL JIOTUYCECKU, TPHUMCHATL 3HAHUA B HeCTaHI[apTHOﬁ
CUTyallur, CaMOCTOATCIBbHO COCTABJIATh 3a/1a4M;

®* HaAy4YuThb pCliaThb pa3Hoo6pa3Hr,Ie 3aaa4u IOBBINICHHOTI'O YPOBHA CJIOKHOCTH,
COOTBCTCTBYIOIINEC Tpe6OBaHI/I5{M NMUCBbMCHHBIX BCTYIIUTCJIBHBIX 9K3aMCHOB 10 XUMHUU B BY3bI;

* popMHUpPOBATH €O0HO-KOMMYHHUKATHUBHEIE CHHs C IIOMOIIBIO PCIICHUSA 3a1a4,
b

¢* BOCIIMTBHIBATH pr210J'IIO6I/Ie, OCJICYCTPEMIICHHOCTh, YIIOPCTBO B  JOCTUIKCHHUU
MMOCTaBJICHHOU OeIu.

Ha u3yuenue nannoro kypca orsoautcs 68 yacos (1o 34 yaca B 10 u 11 xiacce)
CoaepikaHue MporpaMmabi:

Tema 1. Pacuémnuuie 3a0auu (13 uacos)
1.1.Pemienne 3agay C HCIOJB30BAHUEM MACCOBOM JIOJM XMMHUYECKHX DJIECMEHTOB HIIM HX
MaCCOBBIX COOTHOH_IGHI/Iﬁ B BCIIICCTBC.

ITonsiTne «maccoBasi JOJISI DJIEMEHTa» B COEAMHEHWHU. PacueTr MaccoBOM J0OJM AJIEMEHTOB, MX
MAacCCOBBIX U KOJMYECTBEHHBIX COOTHOIICHUH MO (popMyse XMMHUECKOTO coenuHeHus. Pemenue
3a/1ad Ha BBIBOJ] MOJICKYJSIPHON (HOPMYJIBI HEOPTaHWYECKOTO BEIIECTBA MO MACCOBBIM JIOJSM
AJIEMEHTOB, BXOJSIIUX B €T0 COCTaB.

1.2.Pacyer MaccoBOil O COETUHEHNS B CMECH.

ITousaTue «maccoBas J0J4 COCAUHCHUA» B CMCCH. Pacuer maccoBoit JOJIM COCIUHCHHUA B CMECH,
€CJIM M3BECTHA MacCoBasg A0 XHMHUYCCKOIo 3JICMCHTA, BXOAAIICTO B COCTAaB KOMIIOHCHTOB
CMECH.



1.3.Pacder MaccoBoOil 1011 COEIUHEHUS B CMECH.

Pacuer MaccoBoi oM COCAUHEHHUS B CME€CH, €CJIM HM3BCCTHBI KOJIHMYCCTBCHHBIC COOTHOILICHUA
3JICMCHTOB B CMECH.

1.4.Beruncnenre MaccoBOM J0JU BELIECTBA B PACTBOPE.

[TonsitTue «maccoBasg [J0Ji1 PAcTBOPEHHOI'O BEUIECTBa». BplunciaeHHE MaccoBOW  JOJIU
pPAcTBOPEHHOI'0 BEILIECTBA B PacTBOpPE, MOJYYEHHOM IpH J00aBICHUM OIPEEIEHHOW MaccChl
JTAHHOTO BeIIeCTBa WM J100aBiIeHUs (BBIMapUBaHUs) Macchl (00beMa) BOJBI K HCXOAHOMY
pacTBopy.

1.5.Bpiuncnenre MaccoBOM J0JM BELIECTBA B PaCTBOPE.

Boruncnenne MaccoBoil 1011 paCTBOPEHHOTO BELLIECTBA B PACTBOPE, NIOJyUYEHHOM IIPU CIIMBAHUU
JIBYX pacTBOpPOB.

1.6.PacueTHble 33/1a4M 110 YPaBHEHUIO XUMUYECKON PEaKIIUU C HUCIIOIB30BAaHUEM MacCOBOW JIOJIH
pPacTBOPEHHBIX BELIECTB.

Brruncnenne maccol (00beMa) MPOIYKTOB PEaKIMU MO M3BECTHOW Macce (00beMy) pacTBopa C
OIIPENIEIICHHOM MacCOBOM JIOJIEM pAacTBOPEHHOIO BEIIECTBA. BBIUKMCIEHHE MAacCOBOM O
pPacTBOPEHHOT'O BEIIECTBA B PAacTBOpPE, MOJIYYCHHOM B PE3YJIbTaTe XUMHUYCCKOW PEaKIUH, €CIIH
M3BECTHHI Macca (00hEeM) pearupyronux BEeIIeCTB.

1.7.PacueTHbIe 3ala4i 110 YpaBHCHUIO XUMHUYECKOU p€aKuuu C UCII0JIb30BAHUCM MacCoOBOM JOJIN
B€IICCTBA B CMECH.

Pemenue 3amau ¢ MpUMEHEHUEM TTOHSATHUST «MacCcOBast JIOJISI COSTMHEHUS» B CMecH. Berauciienue
MacCOBOHM J0JM COCJIMHECHHMS B CMECH, €CJIM M3BECTHA: macca (00beM) cmecHu, macca (00beM)
MPOJYKTa PEaKIHH B3aWMOJCUCTBUS MAHHOH CMECH C JIPYrUM BEHIECTBOM, macca (00beM)
MPOJYKTA €r0 TEPMUUYECKOTO Pa3NOKEHUS.

1.8.PacueTsl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKIIUIX.

3akoH ABoraapo. Beiuncienne o0beMOB pearupyromux BELIECTB WIM MPOAYKTOB peakluu MO
U3BECTHOMY 00BEMY OZHOT'O M3 MPOPEarupoBaBIInX (U1K 00Opa30BaBIINXCS) BEIIECTB.

1.9.Pacuers! TemmoBoro 3¢ dexra peaknuu.

[Tonsitue o TemyoBoM 3¢ ¢eKTe XUMUYECKOW peakIuHu. DK30- U SHIAOTEPMHUECKUE PEaKIIUU.
CocraBieHne TEPMOXUMHUYECKOTO YpaBHEHMS PEAKIIMU, €CIM M3BECTHO KOJUYECTBO TEIIOTHI,
BbIIeTMBIIEHCA (TIOMIOMIEHHON) B pe3yabTaTe BCTyMHBIIEro (0Opa3oBaBIIETOCs) KOJIWYECTBA
(Macchl, 00beMa) BEIIecTBa.

1.10. PacuerHple 3a7aud C WCIOJIH30BAHHMEM MACCOBOW JOJM MPOJYKTa PEAKIUHA OT
TEOPETHUYECKH BO3MOXKHOTO.

ITonsaTHe «maccoBas 0JIsI TPOAYKTA peaklum». Pelienne 3a1ad 1no ypaBHEHUIO PEaKLMM, €CIU
M3BECTHA MaccoBas JI0JIs MPOAYKTa peakiuu. Belunciaenne MaccoBOM JOJIM MPOJIYKTa pPEAKIUH,
€CJIM U3BECTHA Macca OJJHOTO U3 MCXOHBIX BEUIECTB U Macca MPOAYKTa, KOTOPBIM ObLT MOTy4YeH
B pe3yJIbTaTe UX B3aUMOJECHCTBUS.

1.11. PacuerHble 3agadynu C HCIIOJb30BaHUECM 00BEeMHOI A0JIM  MIPOAYKTAa PpPEeakiuuu OT
TECOPECTUUCCKH BO3MOXKHOIO.

[TonsTe «oOBEMHas 107 MPOAYKTA peakunmy. Perenne 3a1a4 M0 ypaBHEHUIO PEaKIINH, €CIIH
U3BECTHA 0ObEeMHasl 10JIs1 MPOAYKTa peakiuy. Boruncienne o0beMHOM 10U MPOIyKTa peaKiii,
€cJIi U3BecTHa Macca (00beM) OHOrO U3 UCXOJHBIX BEUIECTB M 00BEM MPOIYKTa, KOTOPHIN ObLI
MOJIyYEH B pe3yNbTaTe UX B3aUMOACHCTBUS.



1.12. Pacuer konuvecTBa BEIIECTBA, MAcChl WM O0BEMa MPOAYKTA PEaKIMH, €CIA OJIHO
BEIIIECTBO JAaHO B U30BITKE.

[TonsaTHs «M30BITOK» M «HEZOCTATOK» DPEarupyrolluxX BEUIECTB. BbrumcieHne H30BITOYHOTO
KOJIMYECTBA OJHOTO W3 PEarupyrolluX BEIIeCTB, €CIM M3BECTHA Macca (00beM) pearhpyromux
BEILIECTB.

1.13. Pacuer koin4ecTBa BEIIECTBAa, MACChl WJIM 00beMa MPOAYKTAa PEAKIUH, €CIU OJHO
BEIIECTBO JaHO B U30BITKE.

BbruncieHre KOJIMYecTBA BEIECTBA, MACChl MM O0beMa MPOAYKTa PEaKIMH, €CIU OIHO M3
BELLECTB JaHO B U30BITKE.

Tema 2. Bv1600 ¢hopmyn opeanuueckux eeugecme (7 uacos)
2.1. BeiBoa hopMysipl OpraHMYECKOTO BEIMIECTBA IO OTHOCUTEIBHOMN TUIOTHOCTH BEIIIECTBA.

[TonsiTue «OTHOCUTENbHAs IJIOTHOCTH BemiecTBa». OTHOCHTENbHAsl IUIOTHOCTh BELIECTBA IO
BO3YyXY, BOJOPOJY, KHUCJIOPOAY U JApPyroMmy ra3oo0pa3HOMy BewllecTBy. BriBoa ¢opmyibl
OpPraHMYECKOI'0 BEIECTBA IO MAaCCOBBIM JOJIIM XHMHUYECKUX 3JIEMEHTOB M OTHOCUTEIIbHOMN
IUIOTHOCTH OPIaHUYECKOr0 BELIECTBA M0 Ta3000pa3HOMY BEILECTBY.

2.2. BeiBoa (hopMyJIibl OPraHUYECKOTO BEIIECTBA IO OTHOCHTEIBHOM IUIOTHOCTH BEIIECTBA.

Pemienne 3amay Ha BBIBOJ (POPMYINIBI OPraHMYECKOro BEHIECTBA IO MAacCOBBIM JIOJSIM
XMUMHYECKUX 3JEMEHTOB M OTHOCHTEILHOM IJIOTHOCTH OPraHHYECKOro BEIlIecTBA 10
ra3000pa3HOMY BEIIIECTBY.

2.3. BriBoa (I)OpMy.]'ILI OpPraHu4YCCKOIro BCICCTBA 110 MACCOBBIM AOJISIM XUMHUYCCKUX 3JICMCHTOB.

Pemienne 3agad Ha BBIBOJ q)OpMy.]'IBI OpPraHU4YeCKOro BEIICCTBAa II0 MACCOBBIM JOJISAM
XUMHUYCCKHUX 3JICMCHTOB.

2.4. BriBog (I)OpMyJ'IBI OpTaHHU4YC€CKOI'0 BEUICCTBA 10O MACCOBBLIM JOJISIM XUMHUYCCKUX 3JICMCHTOB.

Pemienne 3agady Ha BBIBOJ, CI)OpMy'J'IBI OpraHHU4Y€CKOro BCHICCTBA II0 MACCOBBIM JOJISIM
XUMHUYCCKUX 3JICMCHTOB.

2.5. BeiBoz (hopMyIibl OpraHUYECKOro BEIECTBA MO MPOAYKTaM €ro CrOpaHHUsL.

Ornpeznenenne Mo MpoaAyKTaM OPraHWYECKOro BELIECTBA XMMHYECKUX 3JIEMEHTOB, BXOISAIIMX B
€ro coctaB. BrlunciieHne KolMyecTBa BEIECTBA KaXKI0TO 3JIEMEHTAa B OPraHUYECKOM BEILECTBE
U HUX MHHHMAIBHOTO COOTHOIIeHHusA. [IpocTeifinas u HCTUHHAS MOJEKYIspHOW ¢opMmyna.
CocraBieHre MOJIEKYJISIPHOM U CTPYKTYpHOM OpMYJ OPraHnYecKoro BelecTBa.

2.6. BeiBoa hopMyIibl OpraHUYECKOro BEIIECTBa MO MPOJAYKTaM €ro CrOpaHusl.

Pemenune 3a1a4y Ha BBIBOJI MOJIEKYJISIPHOM U CTPYKTYPHOH (pOPMYINBI OPraHMYECKOro BEUIecTBa
0 MPOJIYKTaM CTOpaHUsl.

2.7. BwiBog ¢opMynbl OpPraHUYECKOTO BEIIECTBA [0 Macce YYacTBYIOIIUX BEIIECTB B
XUMHYECKOW PEaKIUH.

OO6mme ¢GopMynsl OCHOBHBIX KJIACCOB OpPraHMYecKuX coeauHeHui. CocTaBlieHWE ypaBHEHUS
XUMHUYECKON pEeakilMu C MCIOJIb30BaHUEM O0IIel (opMynbl OpraHuYeckoro BeliecTBa. Pacuer
MOJISIPHOW MacChl HCKOMOTO OPTaHMYECKOTO BEIIECTBA M0 YPAaBHEHHMIO PeaKIuu. Beraucienue
MOJIIPHOW Macchl OpraHWYeckoro BelecTBa Mo ero obmeir ¢dopmyne. Haxoxnenus
MOJIEKYJIAPHO#M (hOPMYJIBI BEIIECTBA HA OCHOBE MOJYYEHHBIX JAHHBIX €r0 MOJISIPHOW MacChI.



Tema 3. Xumuueckue ceoiicmea opzanuueckux eeuiecme (7 uacoe)
3.1. CocraBneHue ypaBHCHHI XUMHUYECKUX PEAKIIHIA 110 XUMUYECKIM CBOWCTBAM aJIKAHOB.

XHUMHUYECKHEe CBOMCTBA aJIKaHOB: pE€aKuu OKUCICHUSA (FOpeHI/IC N KaTaJIUTHYCCKOC OKI/ICJ'ICHI/IC),
pPCakiuu paaruKaJIbHOI'0 3aMCUICHW A, HUTPOBAHUEC, pCAKIIUN JCTUAPHUPOBAHUS.

3.2. CocraBneHne ypaBHCHH XUMHUYECKUX PEAKIIMIA 110 XUMUIECKIM CBOWCTBAM aJIKCHOB.

XUMHUECKHE CBOICTBAa QJKEHOB: pEaKIMM NPUCOCAUHEHUs (TUAPUPOBAHUE, T'HJpaTalys,
raJIOrTeHUPOBAHNUE, TUAPOTaJIOre€HUPOBAHUE), OKUCIEHME, NETHJIPUPOBAHUE, MOIMMEPU3ALNU.
[IpaBmiio MapkOBHUKOBAa W YCIOBMs, IPH KOTOPBIX PEaKLUUU NPOTEKAIOT HE IO IPABHILY
MapKOBHHKOBA.

3.3. CocraBneHue ypaBHCHH XUMHUYECKUX PEAKIIHA 110 XUMUYECKUM CBOMCTBAM AJIKUHOB.

XUMHYECKHUE CBOWCTBA AalIKMHOB: pEAKIUH MpUCOCAUHEHUs (TUIPUpPOBAHME, TUIpATALUSA,
raJOTEHUPOBAHUE, THUIAPOTAIOTCHUPOBAHHUE), OKHUCICHUE, B3aUMOJICHCTBUE C HATPHUEM,
aMMHUAYHbIM PAacTBOpPOM okcuaa cepedpa, xmopunom menu (I). Ilomydyenuwe BUHMIIALlETUTICHA,
TpUMEpHU3ALIMS AlICTHIICHA U TIPOTHHA.

3.4. CocraBneHne ypaBHeHUH XUMHUYECKUX PEAKIIMNA IO XUMUYECKUM CBOWCTBAM apeHOB.

XuMHUecKue CcBoicTBa OeH3oiia M TOlyojda. Peakiuu NPUCOEIMHEHUS U 3aMElleHHs.
3aMecTUTENIH IEPBOro poja. Peakiuu oKuciIeHuss roMosIoroB OeH3oi1a.

3.5. CocraBieHre ypaBHCHHH XHUMHYECKUX PEAKIUH MO XMMHUYECKUM CBOWCTBAM CIIUPTOB M
(dbeHoIoB.

XVUMHYECKHE CBOMCTBA CIMPTOB: PEAKLMU OKHUCIEHUS MEPBUYHBIX U BTOPUYHBIX CIHPTOB,
peakuMM C ydyaCTHMEM aTroMa BOJOpOJa B THAPOKCUJIBHON TIpymie (3aMelleHue aTroMaMu
IIEJIOYHBIX METAJIOB, peaklys dTepUPUKALIH), PEAKIIUN C YIaCTUEM T'UAPOKCUIBHON TPYIIIIbI
(B3aMMOJICHCTBHE C TaJIOT€HOBOAOPOAAMH), BHYTPU M MEXKMOJIEKYISpHas JeruapaTalus.
Kapb6onosas xkucnora. KauecTBeHHble peakuuu Ha (eHon. Peakuust NOIMKOHAEHCAUU:
nojy4yeHue GpeHondopmanbIerufHON CMOJIBI.

3.6. CocraBieHne ypaBHCHI/Iﬁ XUMHUYCCKUX peaKI_II/Iﬁ M0 XMMHYECKUM CBOMCTBaM ajbACTHIOB U
KETOHOB.

XUMHUECKUE CBOMCTBA albJIETU/IOB: PEAKIUN OKHCICHMS allbJETHIOB: PEeaKlus «cepeOpsHOro
3epkana», okucieHue ruapokcuaoM menu (II) mpu HarpeBaHuu, OKHCIEHHME NEpPMaHTaHATOM
Kalusi B KHCIOW Cpele, OKHCIEHHE JUXpPOMaTOM Kajlus B KHCIOW Cpele; peakuuu
BOCCTAHOBJIEHMSI BOJJOPOJIOM JI0 IEPBUYHBIX CIIUPTOB.

XHUMHUYECKHE CBOMCTBA KETOHOB: BOCCTAHOBIICHHE BOAOPOAOM JO BTOPHUYHBIX CIIMPTOB.

3.7. CocraBieHue ypaBHEHMI XMMHUYECKUX PEAKIUl MO XMMHUYECKUM CBOHCTBaM KapOOHOBBIX
KHCJIOT.

XUMHYeCKHE CBOMCTBAa KAPOOHOBBIX KUCJIOT: O0IIME XUMUYECKHE CBOWCTBA KAPOOHOBBIX KUCIOT
C XMMUYECKUMHU CBOWCTBAMHU MUHEPAJIBHBIX KHUCIIOT: B3aUMOJEHCTBUE C METAJIIAMH, OCHOBHBIMU
1 aM(pOTEPHBIMU OKCUAAMHU U TUJIPOKCUIAMH, C COJIIMU; PEaKIUU 3TepUPUKALINN.

Tema 4. I'enemuueckan cea3b Knaccos opzanuyecKux eeujecma (5 uacos)

4.1. CiocoObl OTY4eHHS YTIIEBOIOPOIOB.



Paznoxxenune coneit kampius W Oapus MpeAeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
DIIEKTPOIN3 PacCTBOPOB COJICH MPENETbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. TepMUYECKUI
Y KaTAIUTUYECKUNA KPEKUHT .

4.2. CriocoObl MoTydeHus KUCIOPOACOAECPIKAIMX OPraHMYECKUX BEIIECTB.

[TosryyeHue cnupTOB OAHOATOMHBIX M MHOIOATOMHBIX. [lonmydeHHme anpIernjjoB M KETOHOB.
[Tony4yenne KapOOHOBBIX KHCIIOT.

4.3. Pemenue NEMO4YeK YpaBHEHHH XHMHUYECKHX pPEAKIUHA C y4acTHEM OpPraHMYECKHX
COCTUHEHUN.

B3aumocss3b oprannueckux Bemiects: 3aganue 33 EI'D no xumuu.

4.4. PemeHue LENOYEK YPABHEHMM XUMHUYECKUX pEAaKUUW C Y4aCTHUEM OPraHMYECKUX
COCTUHEHUN.

B3aumocss3b oprannueckux Bemiects: 3aganue 33 EI'D no xumun.
4.5. Pemmenue 3KCIIepUMEHTAIBHBIX 33/1a4 110 PACIlO3HABAHUIO OPraHUYECKHUX BEIECTB.

KauecTBeHHEbIC pC€aKlluyM Ha OPraHUYCCKUEC BCIICCTBA. Pemenue OKCIICPUMCHTAJIBHBIX 3aaa4 Ha
pacio3HaBaHueC rimuocpuHa, KpaxmaJia, TJIFOKO3BI. OHpGI{GHeHI/Ie CIICIOCTH  S10JI0Ka.
YcraHoBleHHE HaIIpaBJICHUA CO3PCBAHUA S0JI0Ka: OT CCPpALCBUHBI K KparO WU HaO60pOT.

Tema 5. IIpoghopuenmavyusa (2 uaca)
5.1. Ilpodeccun, Tpedyronme XUMHYECKUX 3HAHHA.

0O0630p mpodeccuit, TpeOYIOUMX XUMHUYECKUX 3HAHUN: MEIULMHCKUE PaOOTHHKH, (papMaresT,
TEXHOJIOTH XMUMHYECKHX IPOU3BOJICTB, PAOOTHUKHA XUMHUYCCKUX JIAOOpAaTOpUH, MapukKmaxep,
arpoOHOM, KPUMHHAIUCT.

5.2. IIpe3eHTanyst KOHKYpCOB U OJMMITHAJ 10 XUMUH.

O0630p KOHKYPCOB U OJUMITHAA]] 10 XUMUU: Beepoccuiickasi oMMIiiana mKOJIbHUKOB 110 XUMUH,
Bcepoccuiickas onuMnuana IMmKOJILHUKOB «HaHOTexHomorun — TPOpeIB B Oymymiee!»,
MockoBcKasi onuMIIHaaa MKOJILHUKOB, OJIMMITHAA/Ia IKOJBHUKOB «JlomMmoHOCOBY», Beepoccuniickas
ONMMITMAZa WIKONBPHUKOB «Bpicmias mpoba», OMUMNUAAA IIKOJBHUKOB «[ paHUT HAyKu».
Byzosckue omummnuansl PocroBckoii o6mactu: ODY, PocTOBCKMIT METUIIMHCKUI HHCTHUTYT.
OmnnaitH-onumnuano: «dokchopay.

IlnanupyemMsble pe3y/ibTaThl OCBOCHHUS Kypca:
Juunocmnuie:

e YYBCTBO I'OPJOCTH 34 POCCUICKYIO HayKy, TYMaHH3M, MOJOKUTEIBHOE OTHOLIEHUE K
TPYLY, LIEJIEYCTPEMIICHHOCTb;

e TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JlajibHEeMHIIel 00pa30BaTeIbHON TPAaeKTOPHUH;

e YMEHWE YIIPaBJIATH CBOEH IIO3HABATEIBHOMN JEATEIBHOCTHIO.

Memanpeomemmnuwie:

e HCIOJIb30BAaHME YMEHMI M HABBIKOB PA3JIMYHBIX BUIOB I03HABATEIBHOM IE€ATEIBHOCTH,
IPUMEHEHHE OCHOBHBIX METO/I0B MO3HAHUS (CUCTEMHO MH(POPMAIIMOHHBIHN aHAIIU3,
MOJIEJTMPOBAHUE U T. J1.) ISl U3yYEHUS Pa3INYHBIX CTOPOH OKpYKaroIen
JEHCTBUTEIIBHOCTH;



UCTIOJIb30BaHNE OCHOBHBIX MHTEIUICKTYAIBHBIX ONepanuii: GOpMyIUpOBaHHE TUIIOTE3,
aHaJU3 ¥ CUHTE3, CPaBHEHUE, 0000IICHNE, CHCTEeMaTH3aIlHsl, BEISIBIICHUE TPUYMHHO-
CJIEJICTBEHHBIX CBSI3€H, TIOUCK aHAJIOTOB;

YMEHHUE TeHepUPOBATh UACH U ONIPEICIISATh CPEICTBA, HEOOXOAMMBIC ISl UX Peah3alluu;
YMEHHE OTPEICNIATh EIH U 3aJIa4H IS TSIBHOCTH, BRIOMPATh CPEACTBA PeaTH3aIHH
eNiel ¥ MPUMEHSTh UX Ha MPAKTHKE;

YMEHHE CaMOCTOSTEIHPHOTO TPHOOPETEHUSI HOBBIX 3HAHMIA, aHAJIN3a U OIICHKH HOBOM
nHpopmanuu;

UCTIOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB TSI TTOJTydeHUsT (PU3UUECKON HHPOPMAIIHH,
MIOHMMaHHE 3aBUCUMOCTH COJICP)KaHMsI U (POPMBI TIPEACTABICHUSI HHPOPMAITUH OT LieIen
KOMMYHHKAIIH U ajpecarTa.

Ilpeomemmnuie:

OO0yyarmuiicss HayYuTCs:

AHATM3UPOBATH XUMUYCCKUE SIBIICHHUS,

MIPOrOBapUBATh PEIICHHE;

AHATM3UPOBATH TIOJTYICHHBINA OTBET;

KJIaCCU(UIIUPOBATH MPEUIOKEHHYIO 3a/1a4Yy;

COCTaBIISITh MPOCTEHUININE 3a1a4H;

MOCIIE0BATEIHHO BHIMOIHATH U IPOTOBAPUBATH ATAIBI PEUICHHUS 3314l CpEAHEeH
TPYIHOCTH;

BBIOHMpATh pAllMOHATBHBINA CIIOCO0 pPEIIeHU 3a/1a4H;

pemath KOMOMHUPOBAHHBIC 33]1a4H;

peliaTh HeCTaHIaPTHBIE 33a4H, UCIIONb3Yys CTAaHAAPTHBIC AITOPUTMBI U HAOOP MPUEMOB,
UCTIOJIb3YEMBIX B MAaTEMAaTHKCE,

BJIQ/IETh PA3IMYHBIMU METOJIaMU PELICHUS 3a7a4: aHAIUTUYECKUM, TPaPUUIecKuM,
IKCIIEPUMEHTAIBHBIM U T.1I.;

BJIQ/IETh METOJJAMU CAMOKOHTPOJISI U CAMOOIIEHKH.

OO0yuaromuiicss TOJYYUT BO3MOKHOCTh HAYUYUTHCS:

pacuIMpyUTh 3HAHH 00 OCHOBHBIX aJrOpPUTMax pelICHUS 3a/1ad, Pa3INUHbIX METOJaX U
preMax PenicHs 3a/1a4.

TemaTnyeckoe NJIaHMPOBaAHUE

Ne ni/mt HasBanmue KonnuaectBo wacos
TEMBI Bcero KoHTpo [TpakT
JBHBIX UYECK
pabor ux
pabot
10 xacc
1 PacuérHsle 3amaun 13 0.5 9.5
2 BeiBog popmyit opraHugecKux BEIIecTB 7 0.5 3.5
3 XMMHUUYECKHE CBOMCTBA OPraHUYECKUX 7 0.5 6.5
BEIIIECTB
4 ['eHeTHyeckas CBS3b KJIACCOB OPraHUYECKUX 5 0.5 2.5
BEIIIECTB
5 [Ipodopuenranus 2 -

rtoro: 34 2




Ne ni/nn Ha3Banue KonuuecTBo uacoB
TEMBL Bceero Kontpo [IpaxT
JTBHBIX UYECK
pabor ux
pabot
11 xmacc
1 KoM6unupoBanHsble 3a1aun 20 0.5 11.5
2 XHUMHYECKHE CBONCTBA HEOPTAaHUUECKHUX 6 0.5 3.5
BCIICCTB
3 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC 8 1 5
CaAKITIH
Uroro: 34 2 20




