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INOACHUTEJIBHASA 3AIIMCKA

JlaHHbIi1 Kypc npeaHa3HadeH Juis yyammxces 11-X kiiacca, NposiBASIONIMX HOBBIILIEHHBI HHTEPEC K XUMUH
U COOMPAOIINXCS MPOJIOJDKUTH 00pa3oBaHUE B YUCOHBIX 3aBEJICHUSX €CTECTBEHHOHAYYHOTO MPOQUIIS.
[Iporpamma kypca paccuuTaHa Ha 34 ydaca W HampaBjieHa Ha MOATOTOBKY ywanuxcs K caade EI'D mo
XUMHH, Ha TOATOTOBKY BBITYCKHUKOB IIKOJbl K CJlay€ BCTYNUTEIBHOIO 3K3aMEHA MO XHMHUHU B
MEIHUIMHCKHUE BY3bl, HA SKOJIOTHYECKHEe, OMOJIOrHYecKe, XUMHIeCKre (haKkyIbTeThI.

AKTyaldbHOCTh JAHHOTO Kypca OINpENeNsaeTcss TEM, YTO MHUHUMYM COAEpKaHUS YPOBHS XHMHYECKOIO
o0pa3oBaHUs HE MpeAyCMaTpUBAeT PACIIUPEHHUS M YTIIyONEHUS 3HAHUN B PEIICHUU PACUETHBIX H
AKCIEPUMEHTAIBHBIX 3a7a4, AETAaTbHOM pPAaCCMOTPEHUH TEOPETUYECKUX BOIPOCOB, BKJIIOYECHHBIX B
3amanusi EI'D. IlpennmaraeMbrii kypc mHO3BOIUT Oosiee 1EIOCTHO cPOpPMHUPOBATH 3HAHUS U YMEHUSA
yYalIuXxcs B PEUICHUWH 3aJlad Pa3IMYHOrO YPOBHS CIIOKHOCTH. J[aHHBIM KypC MO3BOJIUT MAaKCHMalIbHO
MOJATOTOBUTCS K UTOroBoM arrectannu. OCOOEHHOCTh JAHHOTO Kypca TO, YTO B HEM OYJyT pacCMOTPEHBI
TEOPETHYECKUE BOMPOCH, HA YPOBHE YTiayOJEHHOTO HW3YYEHUS; 3a/Jaud Pa3HOTO YPOBHS CIIOXKHOCTH,
BONIPOCHl M 3aJaHus, BXOAsmIME B 3k3aMeH mo dopme EID. DTo 3acTaBUT yyammxcs 3aayMaThCs,
paccykaaThb, HAYYUTHCS BBICTPAMBATH JOTMYECKHE LEMOYKH, YTO OYEHb BAXKHO ISl Pa3BUTHUS HABBIKOB
TBOPUYECKOTO MBILUIEHUS. B OCHOBY mporpaMMbl IOJIOKEHBI MNPUHIMUIBI: HAYYHOCTb, HAIJISIAHOCTD,
JIOCTYITHOCTh, BapUaTUBHOCTh. Kypc TECHO CBSI3aH MEXMPEIMETHBIMHU CBSI3SIMH C OMOJIOTHEH, (PU3UKOM,
MEIUIIMHOM, MaTEeMaTUKOM, DKOJIOTUEH.

[Tpu moxbope u mepepaboTke 3a7a4 JAHHOTO Kypca MPUHUMAIKCh BO BHUMAHHUE TOJIOKEHUS W 3aKOHBI
XMMHH, B KOTOPBIX ydallUecs COBEPIIAIOT HAMOOJbIIEe YUCIO OMHMOOK, a TaK K€ JJiI BCECTOPOHHETO
PacCKpBITHS METOJMKH TMPUMEHEHUS BaXXHEWIIMX 3aKOHOB, KOTOpPbIE€ HMHOTJA HEIOCTAaTOYHO XOPOIIO
YCBaWBAIOTCS y4yamuMucs. HekoTopele 3aiaum mpenHa3HaueHbl AJsi 0ojiee MIMPOKOTO O3HAKOMIICHUS C
MaTepHaIOM, HECKOJIBKO BBIXO/ISAIINM 332 PAMKHU IIKOJbHOW MPOrpPaMMBI.

Ienu kypca:

e yriuyOuTh 6a30BbIC 3HAHUS YUALIUXCS 110 OOIIEH M HEOPraHNYECKOH XIUMUY;
e 0TpaboOTaTh HABBIKU PEUICHHS SKCIIEPUMEHTAIBHBIX U PACUETHBIX 33]1a4;
e (¢opmHupoBaHHE yMEHHS pabOTaTh C TECTOM, BKIIIOYAIOMIMM 3aJlaHUsl C BHIOOpOM OTBETa M
odopMIieHHEM CBOOOTHOTO OTBETA;
e (opMHpOBaHUE YMEHHUS ONPEEIIATH TUIl pACUETHOH 3a/1a4M, MOPSI0K JeHCTBUH MPH €€ PEeLlIeHUH;
e pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUECKHUX CTIOCOOHOCTEN.
3agaum kypca:

e (opMUpOBaHHE YMEHUN U HABBIKOB KOMIIEKCHOTO OCMBICIICHUS 3HAHUI;
e  [OMOIIb YYAIIIMMCS B TIOJIFOTOBKE K UTOTOBOM aTTECTALIMH, TOCTYIUICHUIO B BY3bI;
*  YIOBJIETBOPEHHWE HWHTEPECOB  YYAIIMXCS, YBJCKAIOLIMXCS  BOMNPOCAMU OPraHUYECKOH U
HEOPraHWYECKON XUMUU;
* TpHU TOMOIIM MPAKTUYECKUX 3aHATHH 3aKpenuTh, CUCTEMATHU3UPOBATh M YIIyOUTh 3HAHHS
yJammxcs 0 GpyHIaMEHTATBHBIX 3aKOHAX OPraHUYECKON U HEOPTraHUIECKON XUMHUH;
e CO3JaHHE Y YYalUXCS OCHOB MPAKTHUYECKON MOATOTOBKH B 00JACTH pelIeHHs 3a7ad 10 XUMHH
Pa3IUYHOTO YPOBHS CIOKHOCTH;
*  pa3BUBATh UHTEIJICKT y4allerocs, ero JOruieckoe, 00pa3Hoe, TEOPETHUECKOe U Apyrue Gopmbl
MBIIIJICHHS.
@opMBbI U METO/Ibl, UCIOJIb3YyeMble 1Jisl MPoBeleHus 3aHATHii: GopMbl — PppoHTaTBHAS, TPYNIOBasi,
KOJUICKTUBHAS, WHANBUIYATbHO-000COOJIEHHAsI, METOJIbI — CJIOBECHBIC, HAIJISIIHBIE, MPaKTUYECKHE,
Oecema, caMocTosTenbHass paboTa, OOBACHEHWE, 3aKperieHWe MaTepuana, pPernpoayKTHBHBIM,
AHATUTUYCCKUI, CpaBHUTEIIBHBIMN, 00001IaroIHiA, 00 BSICHUTEIHHO-UIITIOCTPATUBHBIN,
nuddepeHIIPOBaHHBIN, ATOPUTMH3AIUS.
Bujabl n1esiTe1bHOCTH: JICKITUS, CEMUHAD, MPAKTUUECKHUE 3aHSATHS, CAMOCTOSITeNIbHAs paboTa.
@opMbI KOHTPOJISA: TECTUPOBAHKE, TPaKTHUECKas paboTa, caMOCTOsTeNIbHAs padoTa, 3a4erT.
ConepxaHue NpPOrpaMMbl HAINpaBIEHO Ha BOOPYKEHHE OOYyYarOUIUXCS TEOPETUYECKUMH 3HAHUSIMH,
OCHOBHBIMM HaYYHBIMHU IIPHUEMaMH OBJIAJICHUS] UMH, IPAKTUUYECKUMHU YMEHUSIMU U HaBBIKAMH B PEILIEHUU
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BOIPOCOB U 3aJ1a4 MOBBIIIEHHON CII0)KHOCTH NpHU BbINONHEeHUU 3a1anuii EI'D. B nmporpammy BkItoueHo 8
MPAaKTUYECKUX padoT, Jist OOJIbIIeH MPAaKTUIECKON HAIIPAaBICHHOCTH Kypca.

[IporpamMma paccurTana Ha OOYYarOMIMXCS Pa3HOTO YPOBHS MOATOTOBIEHHOCTH IO XUMUHU.

[Iporpamma panee OblTa ampoOupoBaHa B KiIaccax XMMHKO-Omojormyeckoro mpodwmis. Ho tak xak Ha
peleHue 3a1a4 OTBOAUTCS MAJIO YacoB, TO porpaMMa Obljia 10opaboTaHa 1 J00aBIEHBI TEMBI 110 PEILICHHIO
3aj1a4, BCIIEICTBUE YETO Ha PeaTM3alrio JAaHHOTO Kypca Iefiecoo0pa3Hee OTBECTH J[Ba Jaca.

TpeOoBaHusi K YPOBHIO NOATOTOBJIEHHOCTH 00YYAKOIIMXCS

OOyuaromuecs A0KHbBI 3HANb:

* OCHOBHBIE 3aKOHBl XMMHH, OCHOBHBIE THIIBI PACUETHBIX 3a/1a4; MOCJIEJ0BATEIbHOCTh PELICHUS
pacyeTHBIX U 3KCIIEPUMEHTANIBHBIX 33/1a4;
*  COCTaB M CBOICTBA KJIACCOB HEOPIAHUYECKUX U OPTaHUYECKUX COCTMHEHUM;
e  CTpPOEHHE aTOMa, CTPOCHHUE MEPUOINUECKOI CUCTEMBI M (PU3UYECKHI CMBICIT MTOPSAIKOBOTO HOMEpa,
HOMEpa Mepruoa v rpyIibl;
e TEOPHUIO CTPOEHHMsS] OpraHuueckux coeauHeHuit A.M.BbytnepoBa, TEOpUIO OKUCIMTEIBHO-
BOCCTaHOBUTENBHBIX PEaKLUN;
*  TUAPOJIU3 OPraHUYECKUX U HEOPTaHUYECKUX COCIUHEHUM;
*  CKOPOCTb XMMHYECKOU PEAKINH, XHMUUECKOE PABHOBECHE U YCIIOBHSI €I0 CMEILICHMS,
*  TEOPHIO IEKTPOIUTUIECKOMN TUCCOLUALINN;
* CTPOEHME U CBOMCTBA METAJIJIOB U HEMETAJUIOB U UX COCIMHEHUS.
OOyyaromuecs JOJKHBI yMemb:

e BJIJIETh 3aKOHAMU U MIPABUJILHO UX IPUMEHSTh NPU PEIICHUH KOHKPETHBIX 3aa4;

e XapaKTepU30BaTh CBOMCTBA OPraHWYECKUX U HEOPTAHMUYECKUX COCTMHEHUN;

*  COCTaBISITh OKUCIUTEIHbHO-BOCCTAHOBUTEIbHbBIE PEAKIINY;

*  COCTaBJISITh YPaBHEHUS DJIEKTPOJIM3a PACTBOPOB M PACIIIIAaBOB BEIIIECTB;

*  XapaKTepU30BATh KOPPO3HUIO METANIOB B PA3JIMYHbBIX CPEAAX;

e pemaTh 3aJa4d Ha BBIBOJ XWMHUYECKHX (OpPMYJ, MO TEPMOXHMHUYECKHUM YPaBHECHHSIM, C
WCIOJIb30BaHUEM TOHATUN ‘‘KONIMYECTBO BellecTBa”, “MONSpHBIA 00BeM™”, “3akoH ABoOramgpo”,
“ra3oBbIC 3aKOHBI ,;

*  TMPOU3BOJUTH PACUEThI, CBA3AHHBIE C KOJUYECTBEHHBIM COCTABOM PACTBOPOB; PACUETHI SHTAIIBIIHH,
SHTpoNUH U SHepruu ['udoca;

e peware 3amaud 1o TemaMm “‘CKOpOCTh XMMHMUYECKHX peakuuii”’, “Koppo3us Meramios”,
“Dnextponus”; «'uapoausy.

e  TPOU3BOJUTH PACUETHI: MACCHI BEIIECTBA WM 00bEMa ra30B MO U3BECTHOMY KOJIHUYECTBY BEIIECTBA
W3 YYaCTBYIOIIMX B PEaKIUM; MacChl (00beMa, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKIUH, €CITU
OJTHO M3 BEIIECTB JAaHO B M3OBITKE (MMEET MpHMecH); Macchl (00bemMa, KOJUYECTBA BEIECTBA)
IIPOIYKTa PEAKI1H, ECIIU OJTHO U3 BEIIECTB IaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM AOJIEH
pPacTBOPEHHOT0 BELIECTBA; BBIXOJA MPOAYKTA PEAKIUHU; KOJUYECTBEHHOI'O COCTaBa CMECH HU
KOMOWHUPOBAHHBIC 3a/a4H,

*  COCTaBJISITh TCHETHUECKHUE PAJIbI OPTaHUUECKUX U HEOPraHUYECKUX BEIIECTB;

e  pelaTh SKCIIEPUMEHTANILHBIE 3a]a4H;

e paboTaTh C TECTaMU PA3IUIHBIX BHJIOB.

JlaHHBII Kypc BKITIOYAET B ¢€0s1 OCHOBHBIE BOIIPOCHI TEOPHH B 00JIACTH OOIIEH M HEOPTraHUIECKON XUMHH,
CHOCOOBI W aJTOPUTMBI PEIICHUS 3a/1a4 TOBBIIICHHON CIO0XHOCTH, MaTepuan Mo MOAroToBke kK EID,
TECTHUPOBAHUIO.

Coneprxanue Kypca.

Tema 1: O01mMe NPUHIUNBI PelICHUs] PACYETHBIX M IKCIIEPHUMEHTAJbHBIX 321a4.

ANTOPUTMBI PEIICHUS PACYETHBIX 3a7a4. AJTOPUTMBI PEIICHHSI SKCIIEPUMEHTAIBHBIX 33724 IPH U3YUECHUHN
OpraHUYEeCKUX U HEOPTaHUYECKUX COECTUHEHUN.

Tema 2: XumMu4ecKnii 3JIeMeHT.

Pacuemmnvie 3a0auu. Xumudeckue GopMyIbl M pacueThl 10 HUM. 3aa491 Ha HAXOXKICHHE XUMHUYECKON
dbopmynsl BemecTBa. KonmmuectBo BemecTsa. Yncno ABoraapo. MomnspHbsiid 00beM razoB. ['a3oBbie
3aKOHBI.



Tema 3: BemecrBo.

XapakTepUCTHKa METAJLIOB TaBHbIX noarpynn I-III rpymm. XapakrepucTuka MeTauioB — MEIU, XpOMa,
xKene3a. XapakTepuCTHKa HeMeTau1oB riaBHbeIX noAarpynn [V-VII rpynn. Xumudeckne cBoiicTBa
HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KIaccoB. B3anMoCBsI3b HeOpranuueckux Beuiects. MHorooopasue
OpraHNYEeCKHUX BEIIECTB.

Pacuemnvie 3a0auu. PacueTHble U SKCIIEPUMEHTAJIbHBIE 33/1a4H 10 TEMaM: ‘‘HeOpraHn4YecKHe BelecTna”,
“Oprannydeckue BemecTna’.

Tema 4: Xumuueckasi peakuusi.

DJIEKTPOJIUTHYECKAS TUCCOLIMAIIMS HEOPTaHUYECKUX U OPTaHUYECKUX KUCIIOT, IeJ04e, conier. Peakumn
MOHHOTO 0OMeHa. Peakiny OKuCIUTeNbHO-BOCCTAaHOBUTENbHBIE. MeTo nonypeakuuii. Kopposus
MeTaJIoB. [ MApOIN3 OpraHMyecKux U HEOPraHMIECKUX COCIUHEHHUM. DIIEKTPOJIN3 PACILIIaBOB U
pacTBOpOB BellecTB. Peakuuu, xapakTepu3yomiye OCHOBHbBIE CBOWCTBA U CIIOCOOBI MOJTyYSHHUS
OPraHUYECKUX COCTMHEHUN. MexaHU3Mbl peakiuii 3aMEeIeHHs U PUCOCIMHEHUS B OPraHUYECKOM
XUMHHU.

Pewenue 3a0au. PacueTsl, CBSI3aHHbIE ¢ KOJIMYECTBEHHBIM COCTAaBOM PACTBOPOB: BHIYUCIICHUS
IIPOLIEHTHOM, MOJISIPHOM KOHLIEHTpalMU pacTBopa. PacueTHsle 3anaun 1o reMaM: “CKOpoCTh XUMHUYECKOU
peakuun”, “Kopposus metaiuioB”, “Onektponus”’, «Kpucramioruapars».

Tema S: Ilo3HaHue U IPMMEHEHHE BEIECTB M XUMHUYECKUX PeaKIui.

[TpaBuna pabotsl B 1aboparopun. Metoasl uccienoBanus 00bekToB. KauecTBeHHBIE peakiuu
HEOpPraHMYECKUX U OpraHuYecKuX BeuecTB. OOmIMe HayuyHble IPUHLUIIBI XUMHUUECKOTO IIPOU3BOJICTBA
Pacuemnvie 3a0auu. PacueTsl Macchbl BelllecTBa MJIM 0ObeMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEILIECTBA
U3 y4acTBYIOUIMX B peakiuu. PacueTsl Macchl (00beMa, KOJIMUYECTBA BEIIECTBA) IPOAYKTOB PEAKIIIH,
€CIIM OJIHO M3 BEILECTB JJaHO B U30bITKE (MMeeT npumecn). Pacuersl: Maccsl (00beMa, KOJIM4ecTBa
BELIECTBA) MPOAYKTA PEAKIUH, €CIIM OJHO U3 BEILIECTB IaHO B BUJIE PACTBOPA C OIPEEICHHON MacCcOBOM
JI0JIEN paCTBOPEHHOTO BEIIECTBA. 3aJa4M Ha ONPEAEICHUE BBIX0JA MPOAYKTA PEaKIMK. 3a1a4u Ha
OIpeieIeHne KOJIMYECTBEHHOTO COCTaBa CMECH. 3a/1aull Ha HaX0XKJICHUE MOJIEKYJIIPHON (OpMyIIbI
BellecTBa. Pelienue 3a1a4d Ha pacTBOPBI, C Pa3IMUHON KOHLIEHTpAaLUEN. 3a1a4M ¢ UCII0JIb30BAHUEM
ra3oBbIX 3aKOHOB . KoMOMHMpOBaHHbIE 3aa4H.

Tema 6: BapuaHThbl 3K3aMeHAIMOHHBIX 3aJaHU .

Paccmotpenue 3ananuii EI'D 3a npeasiaynue roga. PaccMorpenue 1eMoHCTpaliMoHHOro BapuanTa EI'D.
O3HaKOMJICHME € 3aJaHUSMU LICHTPAIIM30BAHHOTO TECTUPOBAHMS.

Y4yeOHbIN IJ1aH

Ne n/m HanmenoBaHue TeMbl Oouiee
KOJINYECTBO
4acoB
1. | OOwue npyUHLIMIIBI PELLIEHUS] PACUETHBIX U 3

OKCIICPUMCHTAJIbHBIX 3aaa4

2. | XuMHUYECKHU BIEMEHT 2

3. BemmectBo 11

4. | XrMHUYecKas peakius 7

5. [To3HaHKe M NPUMEHEHHE BEIIECTB U 7
XUMHUYECKUX PEaKLU

6. BapuaHTbI 5K3aMEHAIIMOHHBIX 3aIaHHUI 4

Htoro 34




OKNJAEMBIE PE3YJIbTATDI
JlesiTenbHOCTh 00pPa30BaTENBHOTO YUPEKICHUs 00111ero 00pa3oBaHus B 00y4eHUN XUMHUHU B
cpenHel (MOJTHOM) IIKOJIE JODKHA OBITH HAmpaBiieHa Ha JOCTH)KCHHE OOYYaIOIIMMHUCS CIEIYIOIINUX
JUYHOCHHBIX Pe3YNbMamos:

1) popmupoBaHuE YyBCTBA TOPAOCTHU 32 POCCUICKYIO XUMUYECKYIO HAYKY;

2) BOCIUTaHHE OTBETCTBEHHOI'O OTHOILEHUS K IMPHUPOJE, OCO3HAHHE HEOOXOAMMOCTH 3alHUTHI
OKpY’Kalollel cpe/ipl, CTpEMIICHHE K 3J0POBOMY 00pa3y JKU3HHU;

3) DOAroTOBKa K OCO3HAaHHOMY BBIOOpDY  WHAMBUIYalbHOM  00pa3oBaTelabHON WU
poheccuoHaNbHON TPaeKTOPUH;

4) yMeHue ynpaBiiTh CBOSH MMO3HABATENbHOM JEATEIbHOCTHIO;

5) pa3BHUTHE TOTOBHOCTH K PEUICHUIO TBOPYECKHX 3aJ]1a4, YMEHHUSI HAXOAHUTh aJIeKBAaTHBIE CIIOCOOBI
MOBEJCHUS M B3aMMOJEHCTBHMS C MapTHEPaMU BO BpeMs y4eOHOH W BHEy4eOHOH JesTeIbHOCTH;
CTIOCOOHOCTH OIICHWBATh MPOOJIIEMHBIE CHUTYAallMd U ONEPAaTHBHO NMPUHUMATh OTBETCTBEHHBIC PEIICHHS B
pa3NUYHBIX MPOAYKTUBHBIX BHMJAaX JeATeNbHOCTH (y4deOHasi, MOMCKOBO-HCCIenoBaTeIbCcKasi, KiIyOHas,
MIPOEKTHAS, KPYXKKOBAs U T. 11.);

6) QopMupoBaHHE XMMHKO-3KOJIOTMYECKON KYJIBTYpPbI, SIBJSIOIIEHCS COCTaBHOM 4YacThbIO
HKOJIOTHYECKON U 00IIeH KyJIbTYPhl M HAYYHOTO MHUPOBO33PEHHS.

Memanpeomemnuvimu pe3yibmamamu OCBOCHHUS BBIMTYCKHUKAMH CpeHel (MOJHOM) IIKOJIbI
MIPOTPAMMBI 110 XUMHH SIBIISTFOTCS:

1) ucmonb3oBaHHE YMEHHWA W HABBIKOB DPA3NUYHBIX BHJIOB TMO3HABATENHHOW JESITENbHOCTH,
PUMEHEHHE OCHOBHBIX METOOB IMO3HAHHS (CHCTEMHO-UH(OPMAIIMOHHBIN aHAIN3, MOJICIUPOBAHUE) IS
M3YYEHHUS Pa3IMUHbIX CTOPOH OKPYXKAIOIIeH NeHCTBUTENIbHOCTH;

2) WCTONB30BaHUE OCHOBHBIX HWHTEJUICKTYyaJbHBIX ONEpaIfii: aHalW3 M CHUHTE3, CpPaBHEHHE,
00001eHue, cuctemMarusanus; GopMyIrupoBaHUE THUIOTE3, BHIABICHUE IPUYUMHHO-CIEACTBEHHBIX CBS3CH,
MIOWCK aHAJIOTOB; MOHUMAaHHE MPOOIEMBI;

3) yMeHue reHepupoBaTh UJIEU U OTPEIENIATh CPEICTBA, HEOOXOAUMBIE JUIS UX pealTu3allii;

4) ymeHue W3BIEKaTh MHPOPMALMIO M3 Pa3IMYHBIX MCTOYHHKOB, BKIIOYAs CPEICTBA MACCOBOM
uHbOpMallMK, KOMIAKT-IUCKH Yy4eOHOrO Ha3HaueHus, pecypcbl HHTepHeTa; ymeHHe CBOOOIHO
MOJIb30BATHCS CIIOBAPSMHU PA3IUYHBIX THIIOB, CIIPABOYHOH JIMTEPATYPOH, B TOM YHCJIE Ha AIIEKTPOHHBIX
HOCHUTEJISIX; COOMI0IaTh HOPMBI HHGOPMAITMOHHON H30UPATEIBHOCTH, STUKU;

5) yMeHHE TONb30BaThCSl HA TMPAKTHKE OCHOBHBIMH JIOTHUECKUMH NpUEMAMH, METOJaMHU
HAOII0/IEHUS, MOJICIMPOBAHUS, O0BSCHEHUS, PEIICHUS TPOOJIeM, TPOrHO3ZUPOBAHUS U JP.;

6) ymeHHe OOBSICHATH SIBJICHHS M TMPOLECCH COIMAIBHON JEHCTBUTEIBHOCTH C HAy4YHBIX,
coLUaIbHO-(PUIOCOPCKUX MO3UIUI; pacCMATPUBATh UX KOMILJIEKCHO B KOHTEKCTE CIIOXKHBIIUXCS peauid
¥ BO3MOXXHBIX TIEPCTICKTHB;

7) yMeHHEe OLIEHUBATh C MO3ULIUN COI[MAIbHBIX HOPM COOCTBEHHBIE MOCTYMKU U MOCTYNKHU APYTUX
Jro/Iel; yYMEHHME CIymiaTh COOECeIHMKA, MOHMMAaTh €ro TOUYKY 3pEeHHs, NMpU3HABaTh NpPaBO APYToro
YeloBeKa Ha HHOE MHEHHE.

B oGnactu mpeomemmnvix pezynrvmamoe o0pa3oBaTEIbHOE YUPEKIACHUE OOIIETO 00pa3oOBaHUS
NPEJOCTaBIIAET YYCHUKY BO3MOKHOCTb Ha CTYIEHU CPEAHEro (TMOJIHOro) 00IIero o0pa3oBaHus HAyUYUThCS
CIICAYIOLIEMY .

1) CTpyKTypupOBaTh U3y4YEHHBIN MaTepHa;

2) UHTEPIPETUPOBATh XMMHUYECKYI0 HH(POPMAIUIO PA3TUYHOMN CIIO0KHOCTH;

3) aHanmuM3MpoOBaTh U OLEHMBATH IIOCIEACTBUS JUIS OKpY’Kaloled cpenbl OBITOBOM U
MIPOM3BOJICTBEHHOH IEATETLHOCTH YeJIOBEKA, CBA3aHHOU C mepepaboTKON BEIIECTB;

YuyeOHO-MeTOANYECKOE O0ecIeUYeHne.
Jlist peanM3anuy JaHHOTO Kypca HCIIONB3YIOTCS:
e y4yeOHBIC MOCOOUS I OCTYTAOIINX B BY3bl Pa3HBIX aBTOPOB;
e Tecthl EI'D mo xumuu 2009-2021rr



MMOYPOYHO-TEMATHYECKOE IINTAHUPOBAHME IO BHEYPOYHOM JEATEJBHOCTH no XUMHHA

11 KJIIACC «<M3bPAHHBIE BOITPOCBHI XUMUWN»

Neypo-k| Ne Tema IInanupyemMble pe3yabTaThl Bujabl
yp py pesy
n/m | ypoka OcBoeHHe MpeIMeTHBIX 3HAHMIT YV KOHTPOJIA
o
TEME
1. Obuue npunyunel pewieHus pacieMHBIX U IKCREPUMEHMATIbHBIX 3a0ay-3U.
1 1 AJTOpUTMBI peLIeHUS Moib. MosnsipHast Macca, MOJISIPHBINA 00beM. PerynstuBnbie: WumuBua. onpoc
pacUeTHBIX 33714 Ymerth: Pemars 3a1auu 1o 3a1aHHOMY OCYIICCTBIIAIOT MOLIAroBbIN
ATFODITM KOHTPOJIb K PE3YJIbTATy
o3HaBaTeabHbIe: CTposT
pUuT™My n Crp
2 2 AJNTOPUTMBI pEelICHUS KauecTBeHHBIE peaki HA OPraHUYECKUE pedeBoe BBICKA3BIBAHNE B Wupusun. onpoc
OKCIIEPUMEHTAIBLHBIX 3aJ1a4 [IPH BEUICCTBA. I'eneTnueckas B3anMOCBS3b MMHUCHbMEHHOM (bOpMe
M3YYCHHH OPTraHHYeCKHX OpraHMYECKHUX BEILECTB. KoMMyHHUKATHBHBIE:
COeIMHE N YMmeth: PemaTte reHeTHUECKHE IIETTIOYKH C YYUTBIBAOT PAa3HBIC MHCHUSA U
OpPraHMYECKHMU BEUIECTBAMU, PACCTABIIATh CTPCMATCH K KOOPAMHAIIH
ko> dummenTs B OBP. Pa3IUYHBIX TO3UIMH B
co HUYECTBE
3 3 AJNTOPUTMBI pElICHUS KauecTBeHHBIE peakiuy Ha HEOPraHUYECKUE TPy Wuaueua. onpoc
JInuHocTHbIe: Pa3BuBaThH
SKCIEPUMEHTAIBHBIX 33124 IPU BEIIECTBA. I'eneTnyeckas B3aMOCBSI3b
HEOPraHMYECKUX BEIISCTB YMEHIL OUCHUBATE CHTYAIIIIO
U3y4ICHIN HCOPraHMICCKIX P » i ¥ OIIEPATUBHO NPUHUMATH
. YmMern: Pemarhk reHeTHYECKHE IIETTOYKH C
COCIMHECHUM pelleHne, HaXOAUTh
HEOPraHWYECKUMHU BEIECTBAMU, PACCTABIATh
aJIeKBaTHEIC CITOCOOBI
ko3 durmentsr B OBP.
II. Xumuueckuii snemenm-2u.
4 1 Xumuueckne GopMyJbl U 3a1a4n HA HAXOXKJICHUE XUMHYECKOH (OPMyIIBI IloznaBaTenbHble: Boiurats | Muausui. onpoc

pacyeTsl 1o HUM. 3a7jauM Ha
HaX0XJIeHUE XUMUYECKOM
(hopMyJTBI BEIIIeCTBA.

BEIIIECTBA IO MPOIYKTaM CTOpaHus, TI0 MaCCOBOM
JloJie DJIEMEHTA, 110 IIJIOTHOCTH.
YMmernb: pemath 3aaaun 3aganus Ne 35

THUIIOTE3BI, UX 000CHOBAHUE,
JIOKa3aTeIbCTBA
PeryJsiTHBHBIE: CTaBUThH
y4eOHBIC 33]]a4i Ha OCHOBE




S KonunuectBo Bemectsa. Uucno YMeTh: IPUMEHATh OHATUS KOJIUYECTBO COOTHECEHHS TOT0, uTO M3BecTHO | MHIuBmMA. ompoc
Asoraapo. MospHblii 00beM BEIIIECTBA, YHCIIO ABOTa PO, MOJISIPHBIN 00beM 1 yCBOCHO 1 TOTO, ¥TO CIIe
HEU3BECTHO
. . ra3os... [IpU PELIEHNUH 3a]1a4, HAXOAUTh
ra3oB. | 'a30BbI€ 3aKOHBI a3o pu peuie 3ajad4, on KoMMyHHKATHBHE1E:
B3aHMOCBSI3b MEXK/Ty IOHATHSIMH, PEIIATh 3318491 | HHHIHATHBHOE COTPYIHHYECTBO
OCHOBBIBAsICh Ha JTAHHBIC TIOHATHSL. B [IOUCKE U cOope uHpopmarmu
JInuHocTHbIe: Pa3BuBaTh
KOMMYHHKATHUBHYIO
KOMIIETEHTHOCTb, yMEHHUE
YBaXKaTh UHYIO TOUKY 3pEHUSA
pu 00CY>KISHUN TPOOIIEMBI
1II. Bewiecmeo -11u.
6 XapakTepUCTUKa METAJLUIOB CrtpoeHue U cBOICTBA INIaBHBIX U IOOOYHBIX METAUIOB | PeryJsiTuBHBbIe: WnauBun. onpoc
TJIaBHBIX Hoﬂrpynn I_III U Ux COGHI/IH@HI/H\/’L OCyHleCTBHﬂIOT HOHIaFOBLIﬁ
rpyr. XapakTepucTHka YMeTh: ONUCHIBATH CBOMCTBA METAIIOB M UX KOHTPOJIL K pesylibTaty
. o3naBateabHbie: CTposT
METAJIIOB — MEJIH, XpOMa, COCIMHEHHI Ha OCHOBAaHUH CTPOCHUS. DEUEBOE BHICKA3BIBAHHE B
Kenesa MUCbMEHHOH popme
7 XUMHUECKHE CBOWCTBA 3HaTh: XUMUYECKUE CBOWCTBA OKCHUJIOB, KommyHHKaTHBHbIE: Unausu. orpoc
o YUTHIBAIOT Pa3HbIC MHCHUS U
HEOPraHUYECKUX BEILECTB THAPOKCHJIOB, COJIEH. ZTpeMﬂTCSI KII)<OOplII/IHaIII/II/I
Pa3IHYHBIX KIIACCOB. YMeThb: onpenensiTe XapakTep BeUH_IeCTBa, Ha OCHOBE PABTHIHEIX TO3AITHH B
KoToporo npenanonarat OB cBoiicTBa MM OCHOBHO- COTPYTHHUECTBE
KHUCIIOTHBIE. JInuHoCTHBIE:
8 B3aumMocBsI3b HEOpraHMYECKUX YMeThb: pemath HEMOUKH MPEBPALCHHIA Pa3BuBaTh yMeHHs OICHHUBATh Wnpusua. onpoc
BEILIECTB. CHTYAIMIO U OIIEPAaTHBHO
9 Caoiicta coseit. ['maponus 3nats: [lonstue ruaponuza. ['uaponus oprannyeckux | IPUHUMATE PEIICHUE, ITpakTuy.
coneii. Kucisie commm Y HEOPraHUYECKUX BEIeCTB (IajoreHanKkaHoB, HaXOJMTh aJICKBATHBIE CHOCOOBI 3aHSTHE
CJIOXHBIX 3UPOB, YIIIeBOOB, OenkoB, AT®) u ero
10 : ’ L ’ WunuBum. onpoc
Conenono6Hbie: ruapous u 3HaueHue. [ uaponus cosel - Tpu cirydas. JIBHIL OTIp
XapaKTECPHBIC pEAKLINYN Crynenuatsiii ruaposn3. HeobpaTumeblii ruponus.
11 I'uaponu3 opraHuvYecKux [IpakTHyeckoe 3HaUEHUE TUAPOIU3A. ITpakTuy.
3aHATHE

HEOPraHWYECKUX COCIMHEHUI




YMmerb: OnuchIBaTh MPOIECCHI, TPOUCXOISIIUE TIPH
pacTBOPEHHH COJICH M OPraHUYECKUX BEIECTB B BOJIC.
Onpenensth cpely pacTBopa coJiei

12 7 I'eneTnyeckas CBsI3b MEXKY I'eneTudeckue psiibl MeTaiIa (Ha IpUMEpPe KajablHs U @poHT.onpoc
KJIACCAMH HEOPTaHHIECKHX JKenesa), HemeTaa (cepbl U KPEeMHUS), IEPEXOAHOTO
. aneMeHTa (IIMHKA).
COCAMHCHUIH YMmerh: OOBSACHITH B3aUMOCBSI3H MEXKTY
HEOPraHMYECKUMH BELIECTBAMH.
OOBACHATH 3aBUCHMOCTH (hOPM HAXOXKICHHUS BEIIECTB
B TIPUPOJIE M UX TIPUMECHEHHS YeTIOBEKOM OT
XMMUYECKHUX CBOMCTB BEILIECTB.
13 8 MHuoroob6pa3ue opraHu4eCcKux 3HaTh: AJUTOTpOTHS, H30MEpPHsI (TIPOCTPAHCTBEHHAS U ®poHT.onpoc
Bemects. HomeHnknarypa CTPYKTYpHAs ¥ UX pa3HOBHHOCTH),
MOJTUMEPHS/TTOTUMOP(U3M, TOMOJIOTHS, K U30TOMHS
TpuBHaNbHA 3JIEMEHTOB U MX COCIMHECHUI.
¥Ymertb: HazwBath 1 OOBSICHATH IPUINHBI
MHOT000pa3usi BEMIECTB APryMEHTHPOBATH BBIOOD
W30MEPHH 715l OPraHUUECKUX BEILECTB.
Omnpenensars amoTPOIHbIE MOTUPHKAIIH
14 9 I'eneTnueckas cBsi3b MEXY YMeTh XapakTepu30BaTh B3aUMOCBS3b NupuBua. onpoc
KJlaccamMu HeopraHI/IquKI/IX HCOPraHNYCCKUX U OPraHUYCCKUX peaKHI/Iffi,
coenuHenuit. Pemenne 3aqanuii | KPYTOBOPOT 9IEMEHTOB B PUPOJE, 0OMEH BEILECTB U
EID Ne32 SHEPTUU B KHUBOH KIIETKE.
YmeTb: OOBICHATH B3aUMOCBSAZH MEXKITY
15 10 | T'enetruveckas CBS3b MEKIY WHauBHA. onpoc
HEOPraHMYECKUMHU H OPTaHMYECKIMH BEIECTBAMH.
KacCaMu OPraHuvcCKuX u OOBACHATH 3aBUCUMOCTb ()OPM HAXOXKIEHHS BELIECTB
HEOPraHMYECKUX COETUHEHUM. B IPUPOJAC U UX IPUMCHCHUS YEJIOBEKOM OT
16 11 Pemenue oprannueckunx XUMHYECKHUX CBOICTB BelleCTB. PemraTs 3aganus [IpakTuy.
LENOYEK NPEBPALIEHUIA. Ne32,33. 3aHsATHE
Pemenue 3agannii EI'D Ne33
1V. Xumuueckan peaxyus-6u.
17 1 | Dnekrpoaurnyeckas 3uarh: Onekrponutsl B ceete TO/I, Ilo3naBarenbHbie: . [lonnmars WupuBua. ornpoc

aucconranyvsa HCOPraHn4CeCKUX

OKHCIIMTENN U BOCCTaHOBUTENN B cBeTe TO/] CYILITHOCTh peakLuil MEeXIy




Y OPraHUYECKUX KUCIIOT,
mieaouei, cone. Peakiuu
HOHHOT'0 OOMeHa.

VYMETDb: Ilonp30BaThCcsa XUMAYECKUM SI3BIKOM LTS
3aM¥CH MOJICKYJISIPHBIX, TTOJHBIX U COKPAIIEHHBIX
WOHHBIX ypaBHeHmi. Knaccudunuposath
AJIICKTPOIUTHI Ha CHIIbHEIC, CPETHAE, CITA0BIC 0
CTCICHH JUCCOLHAINI

noHamu. Iloab3oBaThes
XUMHUYCCKHUM A3BIKOM JJIA 3alIMCHU
MOJICKYJIAPHBIX, IMTOJIHBIX U

PeryasiTuBHBIE: MOOMIIN30BATh

CHJIbI U SHCPI'U, BOJICBBIC YCUIIUA

COKpAaIIEHHBIX HOHHBIX YPaBHEHUH.

18 OxucaurenpHo- YMETDb: ypaBHUBaTh OKUCIUTEIBHO- — K BEIOOPY B CUTyaIuK Wuausun. onpoc
BOCCTaHOBHUTEIILHBIE PEAKIIUH. BOCCTAaHOBUTEJBHBIC PEAKINH, Pa3bsICHATH MOTHBAIIHOHHOTO KOH(IUKTA, K
MPOLIECCHl OKHCICHUS M BOCCTaHOBIICHHS, [PEOJIOJIEHUIO MPETIATCTBUI
MPUBOIUTH MTPUMEPHI OKUCIUTEIILHO- KOMMYH“K‘"HBHEW: YHIPAaBJIATH
BOCCTaHOBHUTEJIBHBIX PEAKLIUH. TOBC/ICHICM TapTHEPA. KOHTPOII®,
= = KOppEKLUs, OLICHKA JIEUCTBUM
19 OCHOBHBIE CXEMBbI OKUCIIHUTENICH | 3HATh CXEMBbI OKUCIUTENCH U napTHEDA; ®poHT.0mpoc
b
Y BOCCTaHOBUTEIEH BOCCTAaHOBHTEJEH. JInunoctHble: PazBuBath
YMeThb: IPUMEHATH CXEMBI K PELLIEHUIO KOMMYHHKATHBHYIO
TECTOBBIX SaHaHI/II\/II KOMIICTCHTHOCTDh, YMCHHUE YBaXKaTb
20 y — — HHYIO TOUKY 3pEHUS [IPU o
Pemenue 3anau no reme: HOJIHBIN NIPOLIECC U KaTOJHBIN MPOIIECC IS OBCYKJICHUH TIPOBICMBL. . POHT.OIIPOC
«DJIEKTPOIIH3» pacTBOPOB U PaCIJIaBOB COJIEN U IIEIOUYEH.
¥Ymetsn: coctaBnsate OBP miis snexropnusa
21 [TpoOHbIif 2K3aMeH B popme Pemenue tectoB EI'D u ananu3 ommbdok NunuBua. onpoc
EI'D (uactp A)
22 Amnamm3 ipobroro EI'D. Pabora WHAUBUIL. OTIPOC
HaJl OIIMOKaMu
V. Ilo3nanue u npumenenue geuiecme u XumMudecKux peaxyuil -74.
23 [TpaBuia paboTs B 3uars: [Ipuemsl oOparienus ¢ nab. I: ®opmynupoBats ®poHnT.ompoc

naboparopun. MeTomabl
HCCIIeA0BaHUS 00OBEKTOB.
KauectBeHHbIE peakuun
HEOPTraHWYECKHUX U
OpPTraHUYECKUX BEIIECCTB

000pyI0BaHUEM, PEaKTHBAMM, HArp. MPHOOpaMu U
T.0.
YMETb: Cobmronars TeX. 6€30I1aCHOCTH Ha

ocHose 3YH. IlpemyransiBaTh 1 3aIMCHIBATH
BBIBOJIBI IO YPABHEHUS XUM.PEAKIIUN

oOIIIeHayYHEIE, 8 TAKXKE
XUMHYECKHE YMEHUS W HABBIKH,
HCOGXOIII/IMLIC B ICATCIIBHOCTHU
SKCIIEPUMEHTATOPA U MOJIE3HBIC B
MOBCEIHEBHOM kM3HH . [loHNMAaTh




24

KauectBenHbIe peakuuu
OPraHUYeCKHUX U
HEOPraHUYECKUX COCIUHEHUN

Ymern: pemath 3aganus Ne33

25

OO0u1re HayyHbIE TPUHIIUITBI
XMMHUYECKOTO IPOU3BO/ICTBA:
MIOJIy4YEHNUE aMMHAKa, CEPHOU
kucinotel. [Ipuponnsie
HCTOYHUKH YIIIEBOAOPOJOB U UX
nepepaboTka.

3HaTh: IOJIyYEHUE aMMHUAKa, CEPHOM KUCIIOTBHI,
MPUPOJHBIE UCTOYHUKH YIIIEBOAOPOAOB U T.J1.,
TEXHOJIOTHIO MPOU3BOACTBA.

YMeTh: cONOCTaBIATh MPOU3BOJACTBEHHBIE
MPOLIECCHI C XUMUYECKAMHU PEAKIUSIMH,
YCIIOBUSAIMU X MPOTEKAHUA.

26

CriocoOb1 BBIpaKEHUS
KOHIICHTPALlUHA PaCTBOPOB.
[IpolieHTHas KOHIIEHTpaLUsl.
MounsipHast 1 HOpMaibHas
KOHLeHTpauus. Pemenue 3agau
Ha pacTBOPBI, C PA3ITUYHON
KOHIICHTPALIUEH.

Ymern: Pemats 3a1a4u Ha pacTBOpEI, €
Pa3IMYHON KOHIICHTPALMEN, C IOHATHEM
PacTBOPUMOCTb, KPUCTAJIIOTUIPATHL. ..

27

Haxoxnenne dpopmyi
BEILIECTBA, €CIIU U3BECTHBI
MacCCOBBIE JIOJIU 3JIEMEHTOB.
3a/1auM Ha OIIpEJIEICHUE
(hopMyI1, eciIr U3BECTHBI MacChl
WA 00BEMBI IIPOTYKTOB
cropanusi. BeiBoj
MOJICKYJISIPHON (hOPMYJITBI
BEIIECTBA 10 OTHOCUTEIBHOM
IJIOTHOCTHU €T0 MapoB O
BOJIOPOJLY, BO3AYXY.

28

Pacuetst macchl (00beMa,
KOJIMYECTBA BEILECTBA)

Pewenue 3apanuii 34,35 EI'D paznuunoit
CJIOKHOCTH.

XUMHKO-IKOJIOTHIECKHE TPOOIEMBI
OXpaHbI IPUPOJIBI.

P: xoppekuus — BHECEHUE
HEOO0XOIUMBIX JONOTHEHUH 1
KOPPEKTHUB B IIJIaH U CIIOCO0
JEHCTBUA B CITy4ae pacxXoKACHUS
O’KHJAEMOTO0 pe3yibTara AeHCTBUS
1 €T0 PEaTbHOTO MPOIYKTA .
[Tonb3oBaTecs nHPOpPMaLIVIEH U3
JOPYTUX UCTOYHHUKOB JIJISI
ITOATOTOBKHU KPATKUX COOOIICHUH.
K: pa3zBepHyTO, JOTHYHO U TOYHO
M3J1araTh CBOIO TOUKY 3pEHUS C
HCTIONB30BaHUEM aJIeKBAaTHBIX
(YCTHBIX ¥ TUCHMEHHBIX)
SI3BIKOBBIX CPEJICTB

JI: 3aaBaThCs BOIPOCOM O TOM,

«KAaKO€ 3HAYCHHUEC, CMBICII UMCCT
AJI1 MCHA YUYCHHUC»), U YMCTh
HaXoauThb OTBCT HA HETO .

NuauBua. onpoc

NupuBua. onpoc

NupuBua. onpoc

NuauBua. onpoc

NupuBua. onpoc

10




IPOIYKTOB PEAKIUH, €CITH OJJHO
U3 BEIIECTB IaHO B U30BITKE
(umeet npumecH). Haxoxaenue
MacCOBOM JOJH PaCTBOPOB
MoCIe peakiuu

29 KomOunnpoBaHHbIE 321241 WHIuBU. O1Ipoc
VI. Bapuanmul 3K3amenayuoHHbIX 3a0aHUl — Su.
30 BapuanTts 3ananuit EI'D 2020- Pemats Tectol EI'D PerynsiTHBHBIE: IPHHUMAIOT U TecroBble
2021 COXpAHSIOT Y4eOHYIO 3a1a4y, 3a/aHus
v [JIJAHUPYIOT CBOU JCHCTBUSA B
31 - .
BapuanTts 3ananuit EI'D 2021 COOTBELCTBIMN ¢ HOCTABICHHOI TecroBble
2022 3a/1aueil ¥ YCIOBHAMH € Sa/IAHI
32 Bapuantsl 3ananuii EI'D 2023- peanu3anuu TecToBBIE
2024 IMo3HaBaTebHbBIE: HCIIOIB3YIOT 3a1auus
B - 3HAKOBO — CHMBOJIHYECKHE
Bapuantsl 3aganuit EI'D 2023- cpercTa TecToBbIe
2024 KomMyHuKaTHBHBIE: 3a/iaHis
34 Ocobennoctu 3aganuii EI'D 2024 apryMEHTHPYIOT CBOIO IOSUIMIO U | TecToBbIC
KOOPIMHHUPYIOT €€ C HO3HLIUH 3a/[aHAs

MMapTHEPOB B COTPYIHUYECTBE
ONPEIEISIIOT CBOIO JINYHYIO
MTO3UIIHIO, aJIeKBATHYIO
mdepeHInPOBAHHYIO
CaMOOIIEHKY CBOMX YCIIEXOB B
yuaebe

JIuunoctHble: DopMUpoBaTh
LIEJIOCTHOE MHPOBO33PEHUE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH.
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