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[HosicuuTeIbHASA 3aNIMCKA

OnexTuBHBIN Kypc «M30paHHBIE BOIPOCH XUMHUUW» NPEIHA3HAUYEH JJIS Y4allUXCs
11-x kaccoB U paccuuTaH Ha 68 4yacoB (24aca B HEZIEIIO).

OCHOBHOHM akIEHT MpH pa3paboTKe MporpamMMbl Kypca JAeNaeTcsl Ha YriIyOJIeHHOe
pellleHre 3a7a4 U TeMaTHYeCKHX 3ajaHuil mo Omoky: «OOmias xumus». Ocoboe
BHUMaHUE YJENIAEeTCd METOJIWKE pemeHuss 3agad 4vactd Il 1o KOHTPOIBHO-
MU3MepUTeNbHbIM MaTepuaiaMm EI'D.

ean kypca:

Pa3BuTre oOUIEKYyIBbTYPHON KOMIETEHTHOCTH y4aluxcs, GopMupoBaHue 3HaHUH B
00J1aCTH IMAJIEKTUYECKOT0 MOHUMAHUS HAYYHOW KapTUHBI MUpA.

3amaum Kypca:

Pa3BuTre: 0OmMIUX NPUEMOB MHTEIUICKTyaJIbHOW JEATEIbHOCTH: AHAIMTUYECKOH,
CUHTETUYECKOM W IPaKTUYECKOH, II0O3HABATEJIbHOM  AKTUBHOCTH MU
CaMOCTOSTENIbHOCTH; YCTAaHOBKE HA MPOAOKEHHE 00pa30BaHMsI, MO3HABATEIbHOM
MOTHUBAallMM B  IIHPOKOM  CMBICIE: pa3BUTHE ONbITa  CaMOpealn3aluHu,
KOJUIEKTUBHOT'O B3aUMO/ICHCTBUS;

@opMUpOBaHUE:  HCCIEAOBATENbCKUX, KOMMYHUKATUBHBIX, JHYHOCTHBIX H
OpPraHU3aTOPCKUX KOMIETEHIIAMN.

O01mas xapakTepuCTHKA 3JIEKTUBHOI0 Kypca

[Ipu cocraBieHMH TPOrpamMMbl 3JEKTUBHOIO Kypca B OCHOBY IOJIOKEHBI
KOMIIETEHTHOCTHBIN, METAalIPEIMETHBIA U aITOPUTMUYECKUI MTOAX0/Ibl B O0yUEHUH,
KOTOpBIE CTPOSATCS HA BHEAPEHUH HOBBIX IE€JArOrMYECKUX TEXHOJOTUHA H
c(OPMUPOBAHHOCTH KIIFOUEBBIX KOMIIETEHIIUH, KOTOPbIE MOTYT ObITh IPUOOPETEHBI
YUEHUKOM, €CJIM COOJIIOJICHBI CIAEAYIOLINE YCIOBUS: MPAKTHUECKasi HApaBJICHHOCTh
oOyuyeHus; OpUEHTalMsl y4eOHOro Mpolecca Ha Pa3BUTHE CAMOCTOATEIBHOCTH U
OTBETCTBEHHOCTH YYEHUKA 3a Pe3YyJIbTaThl CBOEH IEATEIbHOCTH.

Oco0eHHOCTBIO mporpaMMbl 3TOoro kKypca B 10 kiacce sBIsieTCS TO, YTO
TEOPETUYECKHE 3HAHUS MHTETPUPOBAHBI C MPAKTUUYECKON MOArOTOBKOW ydalllUXCs
MO0 CJIOXHBIM TEOPETUYECKUM BOIPOCAM, TAKKE yYaUIUECS CaAMOCTOSITENIBHO OyIyT
COCTAaBJISITh 33JJaHUS TOBBIIIEHHOTO U BHICOKOTO YPOBHS CIIOXKHOCTH.

MecTo0 3JIEKTUBHOI'O Kypca B Y4e0OHOM ILIaHe

JIist peanu3anuy IporpaMMbl AIEKTUBHOTO Kypca B IMOJHOM O0bEME MCHOJb3YyEeTCs
2 yaca B HEJIETIO U3 WIKOJIBLHOr0 KOMIoHeHTa yueOHoro miaHa MBOVY rumuazus Ne
29 OcCHOBHBIE TEXHOJIOTHH, METO/IbI, GOPMBbI 00yUeHHUS.

OCHOBHBIE TEXHOJIOTMM: TEXHOJOTUS PA3BUTHS KPUTHYECKOTO  MBILUICHMS,
TEXHOJIOTHSI TPOEKTHOM JESITEeTbHOCTH, 3/I0pOBbecOEeperaronife TEeXHOJIOTHUH,
TEXHOJIOTUU Pa3HOypPOBHEBOH A depeHIaniu;

MeTtoabl 00y4eHus:

Opranuszanuu ¥ CaMOOpPTraHU3aLUu:

NepLEenTUBHBIC: CIOBECHbIE (JIEKLHMs, pacckas, Oecela, MHCTPYKTAX), HarJsiHbIe

(neMoHCTpanuu,  WUIIOCTPAllMM,  CXEMbl),  MpakTU4YecKue  (BBIIOJHEHHE
yHpaKHEHUM, 1a00paTopHBIX padOT, MPAKTHUYECKUX padoT);
THOCTUYECKHE: 00BACHUTENbHO-WILTIOCTPUPOBAHHBIE, PENpPOyKTUBHBIE,

ABPUCTUYECKHUE, TPOOIEMHBIE, UCCIEA0BATEIBCKUE;

yIPaBJIEHYECKHE: XapaKTePU3YIOT CTEIIEHb CAMOCTOSTENIbHOCTH yUaluXCsl;
JIOTUYECKHE: UH/IYKTUBHBIE, Je1yKTUBHBIE, CpaBHEHUE, o0o0u1eHue,
cUCTeMaTu3alusl, KiaccupuKalus, KOHKPETHbIE U aOCTPaKTHbIE, aHAJN3 U CHUHTE3;



N

CtumynupoBaHUs 1 MOTUBALUU:

CTUMYJIMPOBAHUE: CO3HATEJNBHOCTH, OTBETCTBEHHOCTH, HaCTOMYUBOCTH,
HaXxOJ4YHUBOCTH, JI0JIT4;

CTUMYJINPOBAaHUE MOTUBOB MHTEPECA - TO3HABATENIbHBIE UTPbI, KOHKYPCHI, y4eOHbIE
IUCKYCCUHM,  CO3JaHME  CHUTyallud  HOBM3HBI,  YCIIEXa, HEOXUJAAHHOCTD,
3aHUMATENIBHOCTD, ITAPaTOKCAIBHOCTH.

®opmMbl OpraHu3anuu y4e0HoOro npouecca:

(GpoHTANIbHEIE;

NapHbIE;

WHJVBHUIYaJIbHbIC;

IPYIIIOBBIE.

@opMbI KOHTPOJISL: 3a4€THAS («3a4eT», «HE3aUET»)

Texymmii KOHTpOJb (OLIEHKA AaKTHUBHOCTH TPU OOCYXJIEHUU MPOOJIEMHBIX
BOIIPOCOB, PE3YJIbTATOB BHITIOJIHEHUS IOMAIITHETO 3a/IaHHUs);

TemaTuueckuii KOHTPOJIb (OLIEHKA PE3yJIbTaTOB TEMAaTUYECKOTO TECTUPOBAHMS);
HToroBelii KOHTpOJIb (OLEHKA pPE3yJbTAaTOB BBITOJHEHHS Pa3IUYHBIX BAPUAHTOB
KIMoBg)

Ilinanupyemblie pe3yJibTAThl OCBOCHHS Y4eOHOIO mpouecca 1no 3JeKTHBHOMY
Kypcey Jloctmxenue oOy4aronMMucs JMYHOCTHBIX PE3yJIbTaTOB:

B 1ieHHOCTHO-OpUEHTAIMOHHON cdepe - YYBCTBO TOPJIOCTH 3a POCCUUCKYIO
XUMHAYECKYK0 HayKy, TIyMaHW3M, OTHOLICHHE K TpyAY, LEJICYCTPEMIICHHOCTb,
CaMOKOHTPOJIb U CAMOOLICHKA,

B TpynoBoii cdepe - TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY JlajbHEHIIEH
o0pa3oBaTeNnbHON TPACKTOPUH;
B mno3naBarenbHON (KOTHUTHUBHOM, WHTEUICKTYalbHON) cdepe - MoTHUBAIUS

yUeHUs, YMEHHUE YIIPABIISITh CBOSH MO3HABATEILHOU JIEATEIIHHOCTBIO.
MeTanpeaMeTHBIMH PE3yJIbTaTaAMH OCBOCHHS D3JICKTUBHOTO Kypca IPOTrpPaMMBbI
SIBJISTFOTCSL:

Brnagenne yHuUBepCallbHBIMM €CTECTBCHHO-HAYYHBIMU CIIOCOOAMU JIEATCIBHOCTH:
HaOMIOZICHUE, W3MEPEHHE, DJKCICPUMEHT, ydeOHOE HWCCIICOBaHUE; TPUMCHCHHE
OCHOBHBIX ~ METOJOB  IO3HaHUsA  (CHCTEMHO-WH()OPMALMOHHBIA  aHaju3,
MOJCIUPOBAHUE)  JUIS  HM3YYCHHS  PA3IUYHBIX  CTOPOH  OKPYXKAIOIICH
JICHCTBUTEIILHOCTH,

Hcrnonp30BaHne YHUBEPCATBHBIX CIIOCOOOB JAEATEILHOCTH IO PEIICHHUIO MPOOJIeM |
OCHOBHBIX HMHTEJUICKTYAJIbHBIX OIepanuii: (GOpMyJIMpPOBaHUE TUIIOTE3, aHAIN3 H
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTH3aIus, BBIABICHUE IPUIHHHO-
CJICJICTBEHHBIX CBSI3€H, ITOMCK aHAJIOTOB;

Vuawuecs nonyuwam 603MONCHOCMb HAYHUMBCA. YMEHUI) 2eHepupo8ams uoeu u
onpeoensims cpedcmeaa, Heobxooumvle 05l UX Pearu3ayuL;

YMeHue omnpenendaTh [eId W 33aJa4d  JIeATEIBHOCTH, BBIOMPATh CpPEICTBA
pealli3alyy eI U IPUMEHSTh UX Ha IPaKTHKE,

Hcnonb30BaHWe  pa3jMuYHbIX  HMCTOYHHUKOB  JUISL  TOJYYCHHS  XHMMHYECKOM
uH(popMaIuu.

IIpenmMeTHBLIMH Pe3yJabTATaAMM OCBOCHHUS IPOrPAMMBI IO 3JIEKTUBHOMY KypCy
SIBIISTFOTCSL:

YMEHHE ONKCHIBATh M Pa3jiMuaTh M3yYCHHBbIC KJIACChl OPTaHMYECKUX COCIMHEHUH,
XUMUYCCKUEC PCAKIINN;

KJIACCU(PUIIUPOBATH N3yUYE€HHBIE OOBEKTHI U SABJICHUS;



JieJ1aTh BBIBOJBI M YMO3AKJIIOUEHHUS M3 HAOJIOJIEHUH, M3YyYEHHBIX XMMHYECKUX
3aKOHOMEPHOCTEM, ITPOTHO3UPOBATh CBOWCTBA HEU3YUYEHHBIX BEUIECTB I10 aHAJIOTUH
CO CBOMCTBaMU M3YUYEHHBIX, & TAK)KE HA OCHOBE 3HAHUN O MEXAHM3MaX XMMHYECKUX
peaKUunii;

CTPYKTYpUPOBAaTh M3yYEHHBIH MaTepuall M XUMHUYECKYI0 HH(}OpMaluio,
MOJIYYEHHYIO U3 APYTHMX UCTOYHHUKOB;

aHAJIM3UPOBATh W OLEHWBATh MOCIEIACTBUSA JIs1 OKpPY>KArOUIEH cpeabl ObITOBOW H
MIPOU3BOJACTBEHHON JIEATEIbHOCTH YEJOBEKA, CBSI3aHHOM C mepepaboTKOW U
UCII0JIb30BAaHUEM BELIECTB;

pa3bACHATH Ha puMepax (IPUBOAUTH IPUMEPHI, TOATBEPHKAAIOIINE) MaTEpUaATbHOE
€IUHCTBO U B3aMMOCBSI3b KOMIIOHEHTOB JKMBOW M HEXKMBOW IIPUPOJIBI U YEIOBEKA
KaK BaXXHYIO 4aCTh 3TOTO €AVNHCTBA;

CTPOUTH CBOE MOBEICHUE B COOTBETCTBUU C NMPUHIMIAMH OEPEKHOIO OTHOLLEHUS K

IpUpOJE.

3. Coaep:xaHue 3JIeKTUBHOI'0 Kypca:
(68 vacoB, 2 yaca B HEJIENIO)

Tema 1. Ocnognole noHaAmMuA xXumuu
CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB:
S-, p- u d-ameMeHTBl. OJeKTpoHHAash KoHQurypamus aroma. OCHOBHOE W
BO30YXI€HHOE COCTOSIHHE aTOMOB.

3aKOHOMEPHOCTH W3MEHEHHMS CBOWCTB AJIEMEHTOB M UX COEIMHEHUH T10 IEPUOIAM
Y TPYII- TIaM.

O6mas xapakrepuctuka mMetamioB IA—IIIA rpynm B CBSI3U ¢ MX MOJOKEHUEM B
[Teppoan- wyeckoit cucremMe xumuueckux osyemeHtoB .M. MenneneeBa wu
OCOOEHHOCTSIMU CTPOEHHUSI UX aTOMOB. XapaKTePUCTHKA MEPEXOAHBIX FJTEMEHTOB
(Menu, nuMHKA, XpoMma, Keje3a) MO UX IO- JIOKEHUIO B MEPUOINYECKON cucTeMe
xumudeckux snemeHToB J[.M. MenzgeneeBa U 0coO€H- HOCTSIM CTPOCHHS HX
aTOMOB.

O6mras xapaktepuctruka HemeTamuioB [VA—VIIA rpymm B CBSI3U ¢ UX MOJ0KEHUEM
B llepu- oauueckout cucreme xumuueckux siemeHTOoB JI.M. MeHnneneeBa wu
O0COOEHHOCTSIMU CTPOEHUS UX ATOMOB.

KoBasieHTHas xumuueckasi CBsi3b, €€ pa3HOBUIHOCTU U MEXaHU3MbI 00OpPa30BaHMUS.
Xapak- TepUCTUKU KOBAJIEHTHOW CBS3U (IOJISIPHOCTH W 3HEprus cBsizu). MoHHas
CBsA3b. MeTaiuinye- ckas CBsi3b. BogopoaHast CBs3b.

DIEKTPOOTPULATENbHOCTh. CTENEHb OKHUCJIEHUS W BAJCHTHOCTh XUMHUYECKHUX
JJIEMEHTOB. BemecTtsa MOJIEKYJISIPHOTO M HEMOJEKYJISPHOTO CTPOEHUsA. Tul
KPUCTAJJIMYECKOH pe-

LIETKHA. 3aBUCUMOCTh CBOMCTB BELIECTB OT UX COCTABA U CTPOECHMUSI.
Knaccudukanys XuMU4eCcKUX peakiiuii B HEOPTaHWYECKON U OPTraHNIECKON XUMUMU.
TernoBoit A3 HEeKT XUMUUECKON peakinu. TepMOXUMUYECKUE YPABHEHUS.
CKOpOCTh peakiuu, €€ 3aBUCHUMOCTb OT Pa3iIMYHbIX (pakTopoB. OOpaTUMbIe U
HeoOpaTUMble XMMHYECKHE peakuud. XHUMHYeckoe paBHoBecue. (CmelleHue
XUMUYECKOTO  paBHOBECHs]  MOJA  JCMCTBMEM  pa3IiMYHBIX  (PAKTOPOB.
DJIEKTPOJUTHYECKAsE JUCCOLUMALMS JJIEKTPOJIUTOB B BOJA- HBIX pPacTBOpax.



CunbHble U cinalble 271eKTpoauThl. Peakiiun nonHoro ooMeHa. I'uaponus co- jeil.
Cpena BOJHBIX pPAcTBOPOB: KHCTas, HeWTpanpHas, IIeIo4yHas. Peakiuu
OKHUCIIUTEIHHO- BOCCTAaHOBHUTENIbHBIE. KOppO3usi MeTaioB U cocOObI 3aIUThI OT
Hee. DIEKTPOJIN3 paciljia- BOB M pacTBOPOB (COJEH, eI04YeH, KUCTIOT).

Knaccudpukanuss HeopraHuueckux BemiecTB. HomeHknaTypa HeOpraHMYeCKHX
BELIECTB (TpUBHAJIbHAS M MEKIyHapoHas1). XapaKTEpHbIE XUMUYECKHE CBOMCTBA
IPOCTBIX BEIIECTB — METAJUIOB: IIEJOYHBIX, IIEJIOYHO3EMEIbHBIX, AJOMHHUS,
HEPEXOJHBIX METAJUIOB (MEIM, IUHKA, XPOMa, JKeJie3a).

XapakTepHble XMMHYECKHE CBOWCTBA IPOCTBIX BEUIECTB — HEMETAJUIOB:
BOJIOpOJa, rajio- FeHOB, KUCIIOpO/1a, CEphl, a30Ta, Gpocdopa, yriepona, KpeMHHUSL.
XapakTepHble XMMHUYECKHE CBOWCTBA OKCHIOB: OCHOBHBIX, aM(OTEpHBIX,
KHCIIOTHBIX. XapaKTepHbIE XUMHUYECKHE CBOWCTBA OCHOBAaHUN M aM(pOTEPHBIX
TUAPOKCUIOB XapaxkTepHbIe XUMHYECKUE CBOMCTBA KHUCJIOT



XUMHUYECKHUE CBOMCTBA COJIEH: CPEIHMX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
npUMEpPE COSANHEHUIN AIFOMUHUS U IIUHKA)
B3anMocCBsI3b pa3IMuHbIX KJIACCOB HEOPTAHUYECKUX BEIECTB.

[IpaBuna pabotel B nabopatopuu. JlaGopaTopHas mocyda u 000pyZOBaHHUE.
[IpaBuna 0e3- omacHOCTH TIpH PabOTe C €IKUMH, TOPIOYUMH M TOKCHYHBIMU
BEIIIECTBAMH, CPEJACTBAMU ObI- TOBOM XMMHH. HaydHbIE METOIBI MCCIICIOBAHUS
XUMHUYECKUX BEIECTB U MpeBpallleHuid. Me- ToAbl pa3/ieJICeHUus CMECE U OUUCTKH
BEIIECTB.

Omnpenenenue xapakTepa cpeibl BOAHBIX paCTBOPOB BelecTB. MHANKATOPHI.
KadecTBeHHble peakliud Ha HEOpPraHWYECKHE BelllecTBa M HMOHbI. KadecTBeHHBIE
peaKIMKi OPraHUYECKUX COCTMHEHUM.

OcHoBHBIE crOCOOBI TONy4YeHHUs: (B J1abOpaTOpuu) KOHKPETHBIX BEIIECTB,
OTHOCSIIUXCS K U3YYEHHBIM KJIacCcaM HEOPTaHUIECKUX COSTUHEHUH.

OcHOBHBIE CTIOCOOBI TTOJIYICHHS YTIIEBOIOPOIOB (B JIA0OPATOPHH).

OcHOBHBIE  CHOCOOBI  TONYYCHHUS  KHCIOPOJCOACPKAIMX  COSAMHCHUIN
(Bmaboparopuu). llonstue o0 MeTaUTypruu: OOLIKME CIOCOOBI MOTYyYCHUS
METaJIOB.

OOmue Hay4yHble TMPUHIUIBI XUMHUYECKOTO TMPOU3BOJCTBA (HA MpUMEpe
OPOMBIIIVICHHOTO  TIOJIYYCHHS ~ aMMHAaKa,CepHOM  KHUCJIOThI,  METaHOoJa).
XHMMHUYECKOE 3arpsi3HEHHE OKPY>KAIOIIEH CPe/bl U €ro MOCIEeACTBUS.

[IpupoHbie HCTOYHUKHU YTIAECBOAOPOIOB, UX MepepadboTKa.

BricokoMonekysipHbIe COCIUHEHUSI. Peaxiun MOJIMMEPHU3ALIH u
noJiukoHieHcanuu. [1o- mumepsl. [ImacTmacchl, BOJIOKHA, KayqyKH

Brraucienne Macchl paCTBOPEHHOTO BEIIECTBA, COECPIKAIIETOCS B OMPEACIICHHON
MAacce pacTBOpa C M3BECTHOM MAacCCOBOM JOJIEM; BBIYMCICHHE MAaCCOBOW JOJIH
BEIIECTBA B pacTBope. PacueTsl 0ObEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKHUX
peaKImsIX.

PacueTsl Maccel BemecTBa WM 00beMa Ta30B 1O H3BECTHOMY KOJMYECTBY
BEIIECTBA, MACCEe WM 00BEMY OJHOTO M3 YUACTBYIOIINX B PEAKIINN BEIIECTB.
Pacuersl TemmoBoro sddexra peaxiuu. Pacuets macchl (00beMa, KOJUYECTBA
BEILIECTBA) MPOJYKTOB PEAKIIUM, €CIIM OJHO M3 BEIISCTB JIaHO B M30BITKE (MMEET
IPUMECH )

Pacuetst maccel (0OBbeMa, KOJTWYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIU
OJHO M3 Be- ILIECTB JAaHO B BUJIE PAacTBOpPA C OINPEACIICHHON MacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA

Haxoxaenue MosekymsipHOi (hopMyJibl BEIIECTBA

Pacuersl MaccoBoil uiaM OOBEMHOW JOJNHM BBIXOAA MPOAYKTAa PEAKIHH OT
TEOPETUYECKHU BO3- MOKHOTO.
PacyeTsl MaccoBo# 1011 (MacChl) XUMHUYECKOTO COSTUHEHHUS B CMECH.



