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1. TIACIIOPT PABOYEI ITPOT'PAMMBI YUYEBHOM JUCITUTLINHBI
OY/[I. 11 XUMUS

1.1. O6s1acTh IPpUMeHEeHHUsI POrPaMMbI

Pabouasi mporpamma yueOHOM AUCLUIUIMHBI siBsieTcsi yacTbio OOIT CITO mo
cneranbHocTd 08.02.05 CTpOUTENBCTBO M 3KCIUTyaTallds aBTOMOOW/IBHBIX JOPOT U
aspogpoMoB B cootBeTcTBUU ¢ PI'OC CIIO.

Pa3pabotaHa Ha OCHOBe IporpaMMhbl 001ieo0pa3oBaTelbHONM yueOHOM

JUCLIUTIMHBL «XUMUsI» [71s1 TIpoeCcCUOHaMbHBIX 00pa3oBaTe/IbHbIX OpraHU3alivii, U3
coopuuka IlpuMepHble mporpaMMbl  001le00Opa30BaTe/NbHBIX  AUCLMIUVIAH  JI7IS0
ripodeccroHanbHbIX opraHu3aluii PI'AO «PUPO», Mocksa, 2015 roa.

1.2. Mecto AUCHUIUVIMHBI B CTPYKType OCHOBHOW mnpodeccHOHANbHOI
o0pa3oBaTe/IbHOI IPOrPaMMBbI:

YyebHasg [AWCHMIUIMHA OTHOCHUTCS K 00IeoOpa3oBaTe/ibHOMY I[UKITY
o06111eo0Opa3oBaTebHbIX YUeOHBIX AUCLIATIIMH
1.3. Ilem u 3afauM JUCHUIUIAHBI — TPe0OBaHHUA K pe3yjabTaTaM OCBOEHHS
AMCIUILTHHBI:

Coziep>kaHre TIpPOrpaMMbl « XMMHs» HallpaB/IeHO Ha JIOCTW)KEHHE C/IeYHOIIUX

1eJ1e:

- (dopmupoBaHUe y 00y4JaroIMXCsl YMeHUs OlleHUBaTh 3HAUMMOCTb XUMUUECKOTO
3HAHUS [Jis K&KI0ro UesioBekKa;

- (dopmupoBaHHe y 00yUaroIuXCs 1[eJIOCTHOTO TIPe/ICTaB/IeHHs O MUDe

POJM XUMHUU B CO3/]JaHUM COBPEMEHHOM eCTeCTBeHHOHAayUYHOW KapTHHBI MUPa; YMEHHS
OO0BSACHATE OOBEKTBI M IIPOLIECCHI OKpY’Karoljel AeMCTBUTETHbHOCTH — TPHUPOHOM,
COLMANbHOM, KY/IbTYPHOM, TEXHUUECKOW Cpe/ibl, — UCTIOJIb3YS /i1 9TOI0 XUMUUECKHe
3HaHUS;

- pa3BuUTHe y 00ydYaroIuxcsi yMeHUM pasnuuarh (DakThl U OLIEHKH, CpaBHUBAaTh
OlLIEHOUHbIe BBLIBOJbI, BHUETb WX CBSI3b C KPUTEPUSIMHU OLIEHOK W CBf3b
KpUTepUeB C OIrpeJenéHHON CHUCTeMOM IjeHHOCTel, (opMy/aMpoBaTh W
000CHOBBIBAaTh COOCTBEHHYIO TTO3UIIHIO;

- TipuoOpeTeHHe OOYYarOIMMUCS OTbiTa pa3HOOOpa3HOW /eATeNbHOCTH, OIbITa
TO3HAHUS W CAaMOIIO3HAHUS; K/TFOUEBBIX HABBIKOB, UMEIOIINX YHHBEPCA/ILHOE
3HaueHue [Jis pa3/inuHbIX BUJIOB [IesiTeIbHOCTU (HABBIKOB pellieHHs1 mpobiiem,
TIDUHSATHS ~ DellleHWd, TIOMCKa, aHaiu3a W o6paboTku  HHGbOpMaLuHy,
KOMMYHUKATUBHBIX HABBIKOB, HaBLIKOB M3MePeHUM, HaBbIKOB COTPYAHUUECTBA,
HaBBIKOB 6e30macHOro obpallieHus C BelljeCTBaMU B ITOBCEAHEBHOM XKU3HH).
OcBoeHme coflep>KaHus YueOHOM JUCIATITMHBI « XUMUsT», 00ecrieunBaeT

JIOCTIKeHHe CTy/IeHTaMH CJIeYIOIUX pe3y/IbTaToB:



JIMYHOCTHBIX:
YyBCTBO TOP/IOCTU Y YBa)KeHHS K WCTOPHUH W [JJOCTIKEHUSIM OTeUeCTBeHHOM
XUMHUUYECKON HayKHW; XMMHYEeCKH I'DaMOTHOE TIOBeJeHHe B MpodecCHOoHaTbHON
JesaTebHOCTM W B OBbITY mpu oOpalieHuu C XUMHUYEeCKUMH BeIleCTBaMH,
MaTepHa/laMH U TIPOIiecCcamu;

TOTOBHOCTb K TPO/IO/DKEHHIO 00pa30BaHUSl W TIOBBLIIIEHWS KBamM(UKALUKA B
n30paHHOM MpodecCHoHaNbHON AesiTeTbHOCTA U 00beKTUBHOE

OCO3HdHHE POJIM XUMHWUECKHUX KOMHETEHL[PIIZ B 5TOM;

yMeHHe MCII0/Ib30BaTh JOCTH)KEHHsI COBDEMEHHOM XMMUYeCKOW HayKu U
XUMUYECKUX TeXHOJIOTUM /15l TIOBbILLIeHUsS] COOCTBEHHOTO UHTE/IEKTYaTbHOTO
pa3BUTHUs B BEIOPAHHOM MTpodheCcCUOHaNTBLHOMN AesTeTbHOCTY;

MeTanpeAMeTHBIX:

WCIOJTb30BaHue pa3/MUHbIX BUZOB MT03HABATE/IbHOM JIesiITeIbHOCTU U OCHOBHBIX
VHTe/UIeKTYaJIbHbIX Orepalyi (MoCcTaHOBKA 3a/jauM, (hOpMy/IMpOBaHUe TUIIOTe3,
aHa/IM3 U CUHTe3, CpaBHeHWe, 0000illeHre, CHCTeMaTH3allvs, BbISBIEHHUE
MIPUUMHHO-C/IEICTBEHHBIX  CBSI3€d, TIOMCK aHajoroB, (oOpMyJMpOBaHHe
BbIBOJIOB) /[iJI1 peLIeHUs] TI0CTaB/eHHOW 3aZlaud, TpUMeHeHWe OCHOBHBIX
METOZIOB T03HaHUsl (Hab/mo/eHre, HayuyHbI SKCIIEPUMEHT) [/Is W3y4eHusi
Pa3/IMUHBIX CTOPOH XWMHUYEeCKUX OOBEKTOB U TIPOIIECCOB, C KOTOPBIMHU
BO3HUKAaeT HeoOX0MMOCTb CTa/IKUBAThCS B IMpodeccroHanbHOM cdepe;
WCMOJIb30BaHNe  Pa3/IMUHBIX WCTOUHUKOB [l TIOJyUeHUs] XUMHUeCKOM
vHbOpMalL[ii, yMeHUe OLIeHWUTb eé JTOCTOBEPHOCTb /il AOCTWXKEeHHSI XOPOIIUX
pe3y/abTaToB B NpodeccruoHanbHOM cdepe;

npeMeTHbIX:

chOpMHUPOBAaHHOCTb TIpe/ICTaB/eHUM O MecTe XWUMHH B COBPeMEeHHON HayuHOM
KapTUHe MHUpa; MOHMMaHue poJM XWMUU B (OPMHUPOBAaHUM Kpyrosopa U
GyHKLMOHAIbHOM TPaMOTHOCTH UesioBeKa [i/is pellieHusl PaKTUYeCKUX 3ajay;
B/a/leHWe OCHOBOMO/AralwlUMU  XUMUYECKUMHU  TOHSTUSIMH, TeOpHsIMH,
3aKOHaMM M 3aKOHOMEDHOCTSIMH; YyBepeHHOe TI0/Ib30BaHHe XUMUYeCKOU
TePMUHOJIOTHEN U CUMBOJIUKOM;

BJIaZlecHWe OCHOBHBIMKM METOJAMM HAyYHOTO TI03HaHUS, WCIO/Ib3yeMbIMU B
XUMUW: HabmofeHue, OlMcaHWe, W3MepeHWe, SKCIIEPUMEHT; yMeHHe
00pabaTbiBaTh,00BSICHITL Pe3y/IbTaThl MPOBEJEHHBIX OILITOB U /lelaTh BhIBOALI;
TOTOBHOCTb M CIOCOOHOCTb TPUMEHSITb MeTO/bl T03HaHWsI TIpU pelleHun
MpaKTUUeCKUX 3aZiau;

chOpMHPOBAaHHOCTh yMeHUs JiaBaTh KOJMUeCTBEHHbIe OLIEHKU U TIPOBOJUTH
PacuéThbl MO0 XMMUYECKHUM (DOpMYyJiaM U ypaBHEHUSIM;

B/IaleHHe ITPpaBUIdMH TEXHUKU 0e301macHOCTH IIpH HUCI10JIb30BAHWHN XUMHUUECKHUX
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BeIIIeCTB;
- c(hopMHUPOBAaHHOCTh COOCTBEHHOH ITO3UIIMM TI0 OTHOIIEHHI0 K XHMHUUYECKOMH

VH(}OpMaL1K, NoydyaeMOy U3 pa3HbIX UCTOYHUKOB.

1.4. Ko/inueCcTBO 4acoOB Ha 0CBOEHHE MPOrpaMMbl YUeOHOU JUCI{UIL/THHBI:
OO0s13aTeTbHOM YueOHOM Harpy3Ku o0yuaroruxcs - 80 uacos,

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOU IV CIIUTI/IVHBI
2.1. O0beM yueOHOM JUCIUIUIHHBI U BHABI y4eOHOH padoThI

Buj yue0Ho# padoThI O6vem uacoe
O6s13aTesibHasE yuebHasi Harpys3ka 80
B TOM 4M(JIe:
TeopeThyecKoe o0byueHue 20
[IpaKTUYeCKUe 3aHATHUS 60
TpomedxcymouHas ammecmayus 8 popme oucgdepeHyuposaHHo20 3auema (2 cemecmp)




2.2. Temaruueckuii JiaH U cofiep)kaHue ydyeoHo# gucuummmeabl OY/1.11 Xumus

CTpO€HHE aTOMA

(TPOTOHBI ¥ HEUTPOHBI) U TEKTPOHHAs 060/10uKa. 30Tombl. CTpoeHHe 37IeKTPOHHBIX 000/I0U€K aTOMOB

3/IEMEHTOB MaJibIX 1eproioB. OCoOHHOCTH CTPOEHUS 3/IEKTPOHHBIX 000/10UeK aTOMOB 3/IEMEHTOB
OO/BIIMX TIEPUOZOB (TIEPEXO/THBIX 37IEMEHTOB).

[MousiTHe 06 opbuTansx. s-, p- u d-OpbuTanu. DyIeKTPOHHbIe KOHPUTypali aTOMOB XUMHUECKUX

3J/IEMEHTOB.

HaumeHoBaHue YpoBenn
PA3/1e/I0B 1 TEM Cojiep)xanue yueGHOro Marepuasia, IpaKTHYeCKHe 3aHATHA, CAMOCTOSITe/IbHAsA padora o0yJarommxcs. Orem oceoeruH
HavmeHoBaHue Jacos
Pd3e/I0B 1 TeEM
1 2 3
Pazpen 1.
Oomas u 34
HeopraHuyecka
A1 XUMHUSA
Tema 1.1. CopepkaHue yueOHOro MaTepuasia
OcuoBnbie 1|  OcHoBHbIe noHATUS XUMUK. BemectBo. ATom. Monekyna. X¥MU4YeCKUM 3/1eMeHT. AVIOTPONHS.
TIOHATHA 1 [TpocThie U C/I0XKHBIE BelllecTBa. KaueCcTBeHHBIN U KOJTMUECTBEHHbBIM COCTaB BelllecTB. XUMUUeCKHe
3aKOHbI XUMHHU SHAK ¥ (hOPMYIIEL ) )
OTHOCUTe/IbHBIEe aTOMHAs M MOJIeKYJ/ISIpHasi Macchbl. KonnuecTBo BeljecTsa.
2|  OcHoBHbIe 3aKOHBI XUMUU. CTexroMeTpusi. 3aKOH COXpaHeHUs MacChl BellleCTB. 3aKOH ITOCTOSAHCTBA
COCTaBa BeleCTB MOJIEKY/ISIPHOM CTPYKTYphl. 3aKOH ABOra/Zipo U C/Ie[JCTBUS UX HETO.
IIpakTHyeckue 3aHATHA
PemieHrie pacueTHbIX 3a/jau Ha HAXOXKJeHUE OTHOCHUTEbHON MOJIEKY/ISIDHOW Macchl, oripe/ie/ieHue 2
MacCOBOM I0/IM XUMUYECKUX 3JIEMEHTOB B CJIOKHOM BellleCTBe.
Tema 1.2. | Copgepikanne yueGHOro MaTepuaa
Heg‘;gi‘:ﬁe:m 1. Hepno,qnqecxmzl 3akoH [I.11. MengeneeBa. Otkpoitue [1.11. MenzeneeBbiM [leprogrueckoro 3akoHa.
IMepuomueckas [Teproanueckuii 3aKoH B popmynupoBke [1.11. MeHzieneeBa.
cneTema [Teproanyeckasi Tab/MLIa XUMUUYECKUX JIEMEHTOB — Tpaduyeckoe 0ToOpakeHHe TIepHOANIeCKOTO ?
3akoHa. CTPyKTypa MeproAuuecKoii TabuIbl: TIepuobl (Masibie ¥ OObIIE), TPYIIILI (T/IaBHAs U
XUMHYECKUX
ynemenToB /[I.11. 2. | nobounas). o
CrtpoeHue aToma U nepuoandeckuit 3akoH 1.1. MeHgeneeBa. ATOM — CJIO)KHas yactuija. Aapo
MenaeneeBa u 2




COBpEMeHHaH q)OpMYJII/IpOBKa rnepnuognyeckKkoro 3akOHa. 3HaueHHue rnepuogndyecKoro 3aKkOHa 1
HepI/IO,Z[I/IIJECKOI‘/JI CHUCTeMbl XMUMHWUEeCKHX 3/IEMEHTOB ,HI/I MEH,Z[EJ'IEEBEI AJIS1 pa3BUTHUA HAYKU U TIOHUMAHUA
XUMUUECKON KdapTWUHBI MHPd.

Tema 1.3.
CtpoeHue
BelllecTBa

CopepxaHue yueOHOro Marepuasa

IIpakTHYeckKue 3aHATUA
VoHHast xumuueckas cBsi3b. KatroHbl, nx oO6pa3oBaHue W3 aTOMOB B pe3yJibTaTe Tporiecca OKUCTeHUS.
AnmoHbBI, X 00pa3oBaHMe U3 aTOMOB B pe3yJ/ibTaTe MpoLjecca BOCCTaHOB/eHUs. IoHHasi CBsI3b, KaK CBsI3b
MeX/ly KaTUOHAaMH{ ¥ aHMOHaMHU 3a CUeT 3/IeKTPOCTaTUUeCKOro NnputsbkeHusi. Knaccudukaiiysi MOHOB: TI0
COCTaBY, 3HaKy 3apsi/ia, HATMUKIO TUAPaTHON 000/10uku. VloHHBIe KpUcTanMueckye perieTkd. CBoWCTBa
BelLleCTB C HIOHHBIM TUIIOM KPUCTA/JTMYECKOMN PELleTKH.
KoBasieHTHasi XuMHYecKasi CBsi3b. MexaHU3M 00pa30BaHusI KOBaJIEHTHOU CBsi3U (0OMeHHBIH U JOHOPHO-
aKLIeNTOPHBIN). DJIEKTPOOTPHULIATe/TIbHOCTh. KOBa/leHTHBIe MO/IsIpHasi U HeroJIsipHasi CBA3U. KpaTHOCTH
KOBaJIeHTHOM CBsi3U. MoJieKy/isipHble M aTOMHbIe KpUCTa/liMueckue pelieTkd. CBOMCTBA BeIeCTB C
MOJIEKY/IIPHBIMU M aTOMHBIMUA KPUCTA/I/TMUECKUMU pellleTKaMHU.
Metannuueckas CBsi3b. MeTa/uinueckasi KpUCTa/UTMuecKasl pellieTka U MeTa/l/inueckasi XMMUUecKast CBSI3b.
du3nueckre CBOWCTBA MeTalyIoB. [IpUuroToBieHue cycneH3ny KapboHaTa KasbLus B Bozie. [Tonyuenue
5MYJIbCMM MOTOPHOTO Macsja. O3HaKOM/IeHHe CO CBOMCTBAMU JUCIIEPCHBIX CUCTeM. Peakiiiu, uayiye c
oOpa3oBaHMeM 0CafiKa, ra3a Win Bogpl. UncThle BemecTBa U cMecu. [ToHsATHe 0 cMecH BelriecTB. ['oMOreHHbIe
U reteporeHHble cMec. CoctaB cMeceii: 00beMHasi 1 MaccoBasi 10J1d KOMITOHEHTOB CMeCH, MaccoBasi /10Jisi
ripumeceil. JlucnepcHbie cucteMbl. [loHsATHe 0 AuciepcHOM cucTeme. [IucniepcHasi dasa v AUCTIePCUOHHAs
cpefa. Knaccudukarms gucnepcHbix cucteM. [ToHSITHE 0 KOIJIOWJHBIX CUCTeMax. ArperaTHble COCTOSTHUS
BeIIeCTB U BOAOPOJHAs CBsi3b. TBepzoe, )KuaKoe 1 ra3000pa3Hoe COCTOSTHUS BellecTB. [lepexoy BelecTBa u3
OJIHOTO arperaTHOr0 COCTOsIHUS B Aipyroe. BogoposiHas CBA3b.

Tema 1.4.
Bopaa.
PacTBopsbI.
J/IeKTPOIUTHYE
cKasi
AUCCOLMALUA

CopepxaHue yueOHOro Marepuasia

1. | Boga. PactBopel. PacTBopenue. Boga Kak pactBopuTesib. PacTBOPMMOCTB BelljecTB. HackIljeHHbIe,
HeHacbll|eHHble, TepechllljeHHble PACTBOPbI. 3aBUCMMOCTb PaCTBOPUMOCTH I'a30B, XUAKOCTeN 1
TBepP/IbIX BeleCTB OT pa3/inyHbIX (PakTopoB. MaccoBasi 10Jis1 paCTBOPEHHOI'0 BelllecTBa.

2. | DJIeKTPOIUTAYECKAs AUCCOLMALIUA. DIeKTPOIUTEI U He3/IeKTPOJIUTEI. D/IeKTPOJIUTHYeCKast
Juccouyanusi. MexaHu3Mbl 3/1eKTPOIUTUYECKON JUCCOLMALIMK /1S BELeCTB C pa3/IMUHbIMU TUIIaMU
XUMHUUECKOH CBsA3U. ['npaTrpoBaHHble U HerMipaTUpOBaHHble MOHBI. CTerneHb 3/1eKTPOTUTUYEeCKOU
quccormanuu. CubHbIe U c1abble 371eKTPouThl. OCHOBHBIE T10J/I0)KEHUSI TEOPUU JIeKTPOTUTHUECKOM
gucconuanmu. KUcioTel, 0OCHOBaHUS U COJIU KaK 3JIGKTPOJIUTHI.




Tema 1.5.
Knaccupukanu
1
HeopraHu4eckK
X COeIHHEHUH U
HX CBONCTBA

CopepxaHue yue0HOro MaTepuasa

1

Kucnote! 1 ux cBoricTBa. KHMCIOTEI KaK 3/1eKTPOIUTHI, UX KIaCCU(PUKALUSA M0 Pa3/IMUHbIM [TPU3HAKaM.
XUMHYecKre CBOWCTBA KHC/IOT B CBETE TEOPHH 3IEKTPOIUTUYECKON Auccorpaui. OcobeHHOCTH
B3aMMO/IeHICTBHUSI KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KUCJIOT C MeTassiaMd. OCHOBHBIE CITOCOOBI
TI0JIy4YeHHUsI KUCJIOTBI.

OcHoBaHus 1 ux cBorcTBa. OCHOBaHUS Kak 3/71eKTPOJIUTHI, X K/1acCU(UKALYs 110 pa3/InYHbIM
NpU3HaKaM. XMMHYeCKre CBOMCTBA OCHOBAHUU B CBeTe TEOPUM 3JIEKTPOIMTUUECKOU JUCCOLUALINN.
Pa3/io’keHre HepaCTBOPUMBIX B BOJie OCHOBaHMI. OCHOBHBIE CITOCOOBI TIOTyUeHHsI OCHOBAHHA.
3| Comu 1 ux corictBa. Cony Kak 371eKTposiuThl. Cosu cpefjHue, KUC/ble U OCHOBHbIE. XUMUUECKH
CBOICTBA COJIell B CBETe TEOPUU 3/1eKTPOIUTHUECKOH Arccoraiy. CriocoObl MoyyeHust Coslel.
I'mpponmus coneu.
4| Oxkcugp! U ux coiictBa. Coneobpasyroiye 1 HeconeoOpa3yroiue oKcHbl. OCHOBHEBIE, aM(oTepHbIe
Y KMCJIOTHBbIE OKCHZBI. 3aBUCHMOCTh XapaKTepa OKCH/A OT CTeTleHH OKMC/IeHHsl 00pa3yolero ero
MeTasula. XUMUYeCcKre CBOMCTBa OKCUO0B. [lo/lyueHre OKCH/OB.

N

HpaKTI/I‘IECKI/Ie 3dHATUA
WcneiTanue PaCTBOpPOB  KHUC/JIOT HMHAWKATOPAMM. BBaI/IMO,ELEI\/’ICTBI/Ie MeTa/VIoB C  KHC/I0TaMH.

B3aumogeiicTBe KMC/IOT C OKCHJAaMU MeTa/uloB. B3auMopelicTBHe KHCIOT C  OCHOBaHHUSIMHU.
BsaumogencTBue KUC/IOT € coisiMu. VIcnbITaHWe pacTBOPOB ILesioued MHAMKAaTopamu. Bsaumogencrsue
jesiouell ¢ consiMu. PasnokeHWe HepacTBOPUMBIX OCHOBaHMM. CpaBHeHHEe CBOMCTB MPOCTBHIX BELECTB,
OKCHUJO0B U TUApokcuaoB sjemMeHToB III mepuopa. IlpurorosneHue pacTBOPOB Pas/IMUHBIX BUIOB
KOHLleHTpaLuu. B3anmogeiictBue coseil ¢ metasiamu. B3aumogelictBue coneld Apyr ¢ apyrom. I'maposnus
COJIel pa3/IMyHOro TUMa.
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Tema 1.6.
XumMuueckKue

PeaKIuu

CopepxaHue yueOHOro MaTepuasia

1| Kraccudukaius XUuMHUUeCKUX peaklyid. Peakiiyy coeiMHeHUs, Pa3/IoyKeHus, 3aMellleHusi, 0OMeHa.
Karanutnueckue peakiuu. ObpatriMbie U HeobpaTruMbie peakijuu. ['oMoreHHbIe 1 reTeporeHHbIe
peakiuu. JK30TepMUUYeCcKre 1 3HJ0TepMuUecKre peakijuu. TeraoBoi 3dekT XUMUueckKux peakijyil.
Tepmoxvmnueckue ypaBHeHUsl. OKHCIMTENbHO-BOCCTaHOBUTE/IbHBIE peakjui. CTereHb OKUC/IeHHS.
OkwucuTeNTb U BOCCTaHOB/IeHHe. BoccTtaHoBUTe/Nb M OKKCIeHHe. MeTo 3/1eKTpOHHOTo OanaHca Asist
COCTaBJIeHUS] YPaBHEHUM OKUC/IUTE/IbHO-BOCCTAHOBUTE/TbHBIX PeaKLUu.

CKOpOCTh XMMHYeCKUX peakiui. [ToHsATHe 0 CKOPOCTH XMMUUECKUX peakLuil. 3aBUCUMOCTb CKOPOCTH
XMMHWUECKUX peakLUil OT pa3/ihyHbIX ()aKTOPOB: MPUPO/bl PearrpyroIIUX BelLeCTB, X KOHLIEHTPALUH,

N




TeMIlepaTypbl, TIOBEPXHOCTH COTIPUKOCHOBEHUSI U UCIOb30BaHUS KaTaau3aTopoB. OOGpaTHMOCTb
XUMUAYeCKUX peakiuii. ObpaTrMbie U HeoOpaTHUMble peakIi. XUMUUYecKoe paBHOBeCHe U CTIIOCO0BI ero
CMeILleHHSI.

Tema 1.7. CopepxaHue y4eOHOro MaTepuasia
Metanasl 1 IIpakTHUecKue 3aHATUA
HeMeTa bl Mertasibl. OCO6EHHOCTH CTPOEHHSI aTOMOB M KPUCTA/IOB. PU3NUECKHe CBOMCTBA METAJUIOB.
Knaccudukaiys MeTasioB Mo pa3TMyHbIM MPHU3HaKaM. XMMUUeCKUe CBOMCTBA MeTaJl/IoB.
ONeKTPOXMMUUECKUM DSl HAallpsDKeHUH MeTasuioB. MeTaioTepmMusi.

O611ue criocobbl monyueHUst MeTa/uioB. [ToHATHe 0 MeTaTypruu. [TupoMeTanyprvs, TUipoOMeTauTyprus 4
Y 3/1eKTpoMeTa/y1yprusi. CruiaBel UepHbIe U LIBETHBIE.

HemeTasnnbl. Oco6eHHOCTH CTpOeHUst aTOMOB. HeMeTasi/ibl — IMpoCThIe BelljeCcTBa. 3aBUCHMOCTb CBOHCTB
rajioreHoB OT UX MoJIoXKeHUs B [lepuorueckon cucreme.

OKuC/IUTeTbHBIE U BOCCTAHOBUTE/IbHbIE CBOMCTBA HEMETA/I/IOB B 3aBUCUMOCTU OT MX TOJIO’KEHUs B Py
371eKTPOOTpHULIaTe/IbHOCTH. O3HaKOMIIEHHe C KOJIJIEKLIMSIMU HeMeTalJIOB, MeTaslIOB U CIiiaBoB. [Tonyuenue,
cobrpaHue ¥ pacrio3HaBaHUe Ta30B.

Pazgen 2.
OpranuveckKas 46
XHUMHUS
Tema 2.1. CopepxaHue yue0HOro MaTepuasia
OcHoBHBIE =
OHSTHSE 1| IIpemmet opraHuueckou XuMuu. [IpupojHbIe, UCKYCCTBEHHbIE U CHHTeTUUeCKUe OpraHuuecKue
opraEmueckoii BelllecTBa. CpaBHeHUe OpraHWYeCKUX BellleCTB C HeOpraHMYeCKUMU. BaseHTHOCTh. XUMuyeckoe
HMUH ] CTPOEHHeE KaK MOPSI0K COQU,ELI/IHEHI/IH aTOMOB B MOJIEKY/JIbI [10 BaJIEHTHOCTU. Teopusi CTpoeHust
Teopus opraHuyeckux coegrHeHuit A.M. bytiepoBa. OCHOBHBIE T10/I0KEHUSI TEOPUU XMMHYeCKOT0 CTPOEHHS. )
cTpoenus W3omepust 1 n3omepbl. XuMuueckue GopMyJibl U MOIe/TU MOJIEKY/1 B OPraHUUYeCKOW XUMUHU.
—— 2| Knaccudukaius opraHnyeckux BeljecTB. Kiaccrudukaiiys BellecTB M0 CTPOEHUIO YTI€POJHOTO
CoeuHeHuii CKejleTa U Ha/IM4YUI CIJYHKI_[%OHEUIBHBIX prl‘[l;[. I"'omosioru u romosiorus. Hauana HomeHknatypsl [UPAC.
Knaccudukanys peakijyii B opraHuueckor XuMuu. Peakijuu ripucoeiiHeHus (TUAPUPOBaHUS,
rajioreHMpOBaHusl, TU/IPOrajioreHMPOBaHus, TUIpaTalivn). Peakijuu oTiieryieHus (JerupupoBaHus,
JleTU/IpOrajIoreHUPOBaHus, JeruipaTaliuun). Peakiiyu 3amelieHusi. Peakiium n3omMepusaliyu.
IIpakTHuyeckue 3aHATUA ?
N3roToBneHne Mojiesiell MoJieKyJl OpraHM4eCKHX BelecTB.
Tema 2.2.

Copepxanue yue0HOro Marepuasa
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YrneBopopoasl
U UX
NPUPOJAHBIE
HCTOYHHUKU

IIpaKkTHYyecKue 3aHATHA

Ankanbl. ANIKaHbI: TOMOJIOTUYEeCKUMN DsiJl, ©30MepHsi 1 HOMEHK/IaTypa aJKaHOB.

XuMHUeckre CBOMCTBa afkaHOB (MeTaHa, 3TaHa): TopeHue, 3aMelljeHue, pa3jioyKeHue, JeruJpupoBaHUe.
[TprMeHeHre aTKaHOB Ha OCHOBE CBOWCTB.

AnKeHbI. DTUIEH, €ro To/yueHue (JerupupoBaHreM 3TaHa, JeTlo/IuMepUu3aliveil MoM3THIeHa).
["omMonoruyeckuii psizi, “3oMepusi, HOMeHK/IaTypa aJKeHOB.

XuMHUUeCKHe CBOMCTBA 3TU/IeHA: TOPeHHe, KaueCTBeHHbIe peaki[uu (obecijBeurBaHre OPOMHOM BOZbI U
pacTBopa rMepMaHraHara Kajusi), THpaTalys, mojuMepu3anvs. [IpuMeHeHre 3THIeHa Ha OCHOBE CBOMCTB.

Mvenbl ¥ Kayuyku. [ToHsITHe O AWieHax KaK yTeBoJ0OPO/iax C IBYMS ABOMHBIMU CBsI3siMu. CorpsbkeHHbIe
JveHbl. XUMHUUeCKHe CBOMCTBa OyTagueHa-1,3 v usonpeHa: obecijpeurBaHre OPOMHO# BOJBI U
roJiiMepu3alius B KayuyKu. HaTypasibHbIi U CUHTeTHUUYeCKHe KayuyKu. Pe3rHa.

Ankunbl. AtjeTusieH. XMMUUYeCcKre CBOMCTBA alleTH/IeHa: ropeHre, obecliBeurBaHe OPOMHOM BOJIBI,
rprcoeIMHEeHNe XJI0POBO/IOPOZiA U THIpaTaLUsl.

[TpuMeHeHHe alleTHU/IeHa Ha OCHOBe CBOMCTB. MeKK/IaccoBasi ©30MepHs C ajKa[iueHaMHu.

Apenbl. Benson. XuMuueckre CBoWCTBa OeH30/1a: TOpeHUe, peakijuy 3aMelrieHus (raJloreHMpoBaHue,
HUTpOBaHUe).

[TpuMeHeHre GeH30/1a HA OCHOBE CBOKCTB.

[Tpypo/Hbie NCTOYHUKU YTIeBOAOPOAOB. [IpUpOIHBIN Ta3: COCTaB, MPUMeHeHHe B KaueCTBe TOTIIHBA.

HedTtb. CoctaB u nepepaboTka HedTH. [Teperonka Hedtu. Hedrenpoayktel. Du3nuueckre CBOHCTBA HEDTH.
OnpezeneHre HaMUKMs BOJOPACTBOPUMBIX KHCJIOT U 1jesioueii. KauecTBeHHOe orpejiesieHre yriieposia u
BOZlopo/ia B HeTH U HeTernpoayKTax.
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Tema 2.3.
Kucnopoacoaep
Xaugue
opraHvuyeckKue
COoeAHeHUA

CopepxaHue yueOHOro Marepuasia

1| Cnuprtsl [TonyueHue 3TaHO/Ia OpOXKeHHEM IJIFOKO3bI U TU/paTaliveid 3TuaeHa. ['uipoKcrbHas rpyrna
Kak (pyHKIMOHanbHas. [ToHATHe 0 npe/ie/IbHbIX OJHOATOMHBIX CITMPTaXx.

®eHon. PusrMyecKue U XUMUUeCcKUe CBOMCTBa (eHos1a. B3auMHOe BiMsiHME aTOMOB B MOJIEKYJie
(eHona: B3aMO/IefiCTBHe C TUAPOKCUJOM HAaTpUs U a30THOM KUCI0TOM. [IpumeHeHue eHO/Ia HA OCHOBE
CBOMCTB.

Anbaerngpl. [lonsatre 06 anbaeruaax. AbierHAHas rpyma Kak GpyHkuyroHansHas. dopManbaerus u
€ro CBOMCTBA: OKWC/IEHNWEe B COOTBETCTBYHOLIYIO KUC/IOTY, BOCCTAHOBJ/IEHHE B COOTBETCTBYIOLLMI CIIUPT.

[TpumeHeHre dopMasbzerusa Ha OCHOBE ero CBOWCTB.

KapboHoBrbie kucioThl. [ToHATHE 0 KapOOHOBBIX KHMCI0TaX. KapOokcuabHast rpyria Kak
¢byHKIMOHaBHAS. ["'oMOOTHUecKuii psiz| peje/bHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUC/IOT. [lomyueHne
KapOOHOBBIX KMCJIOT OKUC/IEHWEM aJibJIeri/ioB.

N

W
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XUMHUeCKre CBOMCTBA YKCYCHOM KUC/IOTBI: 00IIHe CBOMCTBA C MUHEpPaTbHBIMUA KUCIOTaMU U PeaKIHsI
sTepuduKkanyu. [IpumMeHeHHe YKCYCHOM KUCIOTHI HA OCHOBE CBOMCTB. BhICIIe KUPHBIE KUC/IOTHI Ha
ripuMepe MaJbMUTHHOBOW U CTeapUHOBOM.

CnoxxHble 3¢uUpbI U KUPbL. [ToyueHune C/10>KHBIX 3UPOB peakiyeil sTepudukaru. CroxxHbie 3(UpkI
B TIpUpO/ie, UX 3HaueHue. [IpumMeHeHMe C/I0XKHBIX 9()MPOB Ha OCHOBE CBOMCTB.

YrneBoabl. YTieBobl, UX KJIaCCU(PUKaLUsi: MOHOCaXxapu/bl (TIH0K03a, PPyKTO3a), Jucaxapubl
(caxapo3a) u rnonucaxapyibl (Kpaxmas U 1ie/uitosio3a). ['/iroko3a — BeIliecTBO C JBONHCTBeHHON QyHKI[Hel
— aJTbAETUIOCTTUPT. XMMUYeCKe CBOMCTBA T/TFOKO3bl: OKUC/IEHHE B T/TFIOKOHOBYIO KUCTIOTY,
BOCCTAaHOBJIeHHE B COPOUT, criupToBoe OposkeHue. [IpyMeHeHHe TIFOKO3bI Ha OCHOBE CBOMCTB. 3Haueit
TIPUPO/Ie Y )KU3HHU YesioBeKa.

N

IIpakTHUeckKue 3aHATUA
XuMHJecKre CBOMCTBA 3TaHO/IA: B3aUMO/IeHCTBHe C HaTpreM, 00pa30oBaHMe MPOCTBIX U CJIOXKHBIX 3(UPOB,

OKMCJIeHue B anbiern/. IIprMeHeHne sTaHO/Ia HA OCHOBE CBOMCTB. ['/IMLIepUH Kak Mpe/iCTaBUTe b
MHOT0aTOMHBIX CIUPTOB. KauecTBeHHasi peakiivsi HA MHOTOaTOMHbIe CriUpThI. [IprMeHeHMe rnliepyHa.
PacTBopeHue rimieprHa B BoZie ¥ B3auMoielcTBre ¢ ruapokcuzoM Meu(Il). CpolicTBa yKCYyCHOM KUC/IOTEI,
o01e co CBOMCTBaMU MUHEpa/IbHBIX KUC/IOT. B3auMo/ielicTBIe TTFOKO3bI M CaXapo3bl C THIPOKCHIOM
Meau(Il). [TonyueHue anbernjoB OKUC/IEHUEM COOTBETCTBYIOLMX CIIMPTOB. AHa/nM3 Kpaxmasna. M3yuenuve

16
PacTBOPUMOCTH CIUPTOB B Bojie. JKUPHhI Kak C/I0XKHbIe 3¢pupbl. Knaccudukaiys >kupoB. XUMUUYecKue
CBOMCTBA )KUPOB: TU/IPOJIU3 U TUAPUPOBAHKE XKUAKUX >XUPOB. [IpMeHeHre KUPOB Ha OCHOBE CBOMCTB.
Mpsuia.PacTBOprMOCTE KMPOB B BOJle M OpraHMYeCcKux pactBopuTensx. CpaBHEHHE MOKOIIUX CBOKCTB
xo3siicTBeHHOro Mblyia 1 CMC B »kecTkoili Bofie. OOHapy»keHHe BO/IbI, CaXkKH, YTJIEKHUC/IOT0 ra3a B POAYKTax
ropenusi ceeun. O611iasi peakijus Ha yrieBoAb! (peakuysi Mommuia). OKuc/ieHre MOHOCaxapH/I0B. AHamu3
TMULLEBBIX MPOAYKTOB Ha COZlepKaHue IJit0K03bl. OKHC/IeHre aucaxapuioB. [loyueHre CBEKJIOBUYHOTO
caxapa.
Tema 2.4. Cojep)xaHue yueOHOro MaTepuasia 2
A3sotcopepxxany | 1. Awmunsbl. TToHsTHE 00 aMyHaxX. AyMdaTrueckrie aMUHBI, UX K/lacC(UKAIMs ¥ HOMEHK/IaTypa.
ue AHWIMH, KaK opraHuyeckoe ocHoBaHue. [TosyueHre aHW/IMHA U3 HUTpoOeH3071a. [IprMeHeHMe
opraHuveckKue aHW/IMHA Ha OCHOBE CBOWCTB.
CoeJMHEeHHs. AMUHOKMCIOTEL. AMUHOKHUC/IOTHI KaK aM(oTepHble AU YyHKIMOHA/IbHbIE OpraHuUeCcKUe CoeIMHeHuSI.
ITonumepsl X¥MUYecKre CBOMCTBA aMUHOKHC/IOT: B3aUMOZeMCTBHE CO I1le/I0YaMH, KUCJIOTaMU U JPyT C APYTroM
2. |(peakuus moauKoHAeHcalum). [lentuaHas cBSI3b U NoMUnenTybl. [IpuMeHeHe aMUHOKUC/IOT HAa OCHOBE

CBOICTB.
benku. [TepBuuHasi, BTOpUYHAsI, TPeTHYHAsI CTPYKTYPhI 6e/TKOB. XMMHUeCKHe CBOMCTBA Oe/KOB:
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ropeHue, JeHaTypalys, TUIPO/In3, [IBeTHbIe peakiiuu. buonoruueckre dhyHkiuu 6enkos. [TomiMepsl.
benku v monvcaxapu/ibl Kak OHUOTO/IMMepHI.

[Tnactmaccel. [TonyueHre MoMMMepoOB peaklive MoMMepUu3alii U MOMKOHAeHC ALK,
TepMmoriacTUUHbIE U TepMOpPeaKTHUBHBIE TlacTMacchl. [IpescraBuTeny niacTMacc.
JIOKHa, UX Knaccudukaiys. [TonydyeHre BosioKOH. OT/e/IbHbIe MPeACTaBUTeTM XUMHUUEeCKUX BOJIOKOH.

IIpakTHUyeckue 3aHATUA

PactBopenue 6enkoB B Bofe. OOHapykeHHe OenkoB B MOJIOKE M B MsICHOM OysiboHe. [leHaTyparist
pacTBopa 6e/ka KypruHOTO sIiIia CTIMPTOM, PaCTBOPaMU COJel TshKesbIX MeTal/IoB U TIPY HarPeBaHUH.

O3HakomsieHHe ¢ 00OpasrjaMH IIacTMacc, BOJIOKOH KaydyKOB, MUHEpajioB U TOPHBIX 1MOpoA. IIpoBepka

T/1aCTMacC Ha 3/71eKTPUYEeCKyl0 MPOBOJMMOCTb, TOPIOYECTb, OTHOLLIEHHe K pacTBOpaM KHUCJIOT, Liesioued u 8
okucureneil. CpaBHeHHe CBOMCTB TePMOPEAKTUBHBIX M TEPMOILIaCTUUHBIX TjlacTMacc. [TosyueHre HUTeM
M3 KarpoOHOBOW WM JIaBCaHOBOM cMosbl. OOHapy>keHWe Xjopa B TIOMMBUHUIXJIOpUZe. PelieHne
9KCIepUMeHTabHBIX 3a/lau Ha UeHTU(HUKAL[HMI0 OpraHUUeCKUX COeqUHEeHUN )
JuddepeHpOBaHHBIN 3a4eT
Bcero: 80
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3. YC/IOBUSI PEAJIM3AIINM PABOYEM ITPOTPAMMBI YYEBHOU
JUCHUIT/TNHBI
3.1. MaTepHua/ibHO-TEXHHUYECKO0e o0ecrieyeHHe

Peaiu3aliysi MporpaMMbl AUCLUTUIMHBI TpeOyeT HaMuus KabruHeTa U yueOHOU
naboparopuy XUMUHU.
Ob6opyaoBaHue yue6HOro KabrHeTa ¥ pabounx MeCcT XUMHHU:

- TI0CafIoUHbIe MeCTa M0 KOJIUYeCTBY 00yUarOIUXCs;

- pabouee MeCTO TIperofiaBaTesi;

- BBITSDKHOM LIKaQ;

- Habop XMMUYECKOU MOCY/bl ¥ PUHA/IeXKHOCTeN /1Jis 1ab0paTOPHBIX U

MpaKTUUeCKUx pabor;

- HabopbI peaKTUBOB OPraHUYeCKHUX U HEOPraHUUECKUX BeII|eCTB;

- KOMIUIEKT yueOHO-HArIsSI[HBIX TOCOOMM « XUMUsI»;

- KOMIUIEKT yueOHO-Har I IHbIX IT0COOMIA;

- KOMIUIEKT yueOHO-MeTOAUMUeCKOl JOKyMEHTAIHH.

TexHuUecKre cpe/icTBa 00yUeHUS:

- KOMIIbIOTEpHI C JIMLIeH3UOHHBIM MPOrPaMMHBIM 00ecTieueHreM.

3.2. UudopmanpoHHoe o0ecieueHue 00yueHust
IlepeueHnb  y4eOHBIX W3JaHUi, VIHTepHeT-peCcypcoB,  /[OMOTHUTE/IHLHOU
JINTepPaTyphbl
OCHOBHBbIE UCTOUHHUKMU:
1. T'abpuensn O.C. Xumusa panas npodeccuit U CrielMaJbHOCTeM COLMAIbHO-

9KOHOMHUYEeCKOr0 W TyMaHWUTapHOro mipodwuneit: yuebnuk / O.C. I'abpuessiH,
N.I". Octpoymos. — M.: 2015

2. Taopuensa O.C. Xumus a1 npodeccuil M CIeUaJbHOCTeN TeXHHUYEeCKOTro
nipoduist: yuebnuk / O.C. IN'abpuensH, N.I'. Octpoymos. — M.: 2015

3. T'abpuensu O.C. Xumus 1y npodeccMii U CIel[daJbHOCTeN eCTeCTBEHHO
HayuHoro npoduisi: yue6Huk / O.C. T'abpuenss, N.I'. OctpoymoB. — M.: 2015

4. Tabpuensan O.C. Xumus: yueb. ans cryn. npod. yueb. 3aBegenuit / O.C.
abpuensH, U.I'. OctpoymoB. — M.: 2014 TI'abpuensa O.C. IIpakTukym: yueb.
nocobue / T'abpuesnsia O.C., OcTpoymoB

5. N.T'.,, CnagkoB C.A., HopodeeBa H.M. — M.: 2018 TI'abpuensa O.C. Xumus:
rocobue 1151 ToAroToBKU K EI'3: yueb. mocobue /

6. O.C. I'abpuenss, U.I'. Octpoymos, C.A. Cnagkos. — M.: 2017 Epoxun FO.M. ,
KoBaneBa U. b. Xumusi ajis nipodeccuii U CrielidaJbHOCTeN TeXHUYeCKOro U
eCcTeCTBeHHO HayyHoro rpodwusei. — M.: 2014 Epoxun FO.M. Xumusi: 3agauu u
ynpaxHeHus. — M.: 2014

7. Epoxun FO.M. CO0OpPHMK TeCTOBBIX 3aJaHuii 1o xumuu. M.: Akazemus, 2014
labpuenss O.C. um gap. Xumusd i npodeccuid MW CHeIfda’abHOCTeH
TeXHUUYeCKOro mpoduss (3/1eKTPOHHOe TPUJIoXKeHHe)

,HOHOJIHI/ITGJ'ILHBIE HNCTOYHUKU.
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1.

EropoB A.C. CaMoyuuTe/b 110 pelIeHrI0 XUMAUYeCKrX 3ajad: Yueb. ITocobue
st yuaiquxcss v aburtypuentoB. /A.C. EropoBa — M.: PoctoB H//l: ®eHUKC,
2000.

[lpaktukym 1o oO6ieii ¥ HeopraHuyeckoi xumuu: Yue6.rmocobue./ [JLIO.
Amik6epora u 1p.] — M.: BJIAJIOC, 2004.

Xumusi. 10 xkmacc. IlpodunbHBIA  ypoBeHb:  yuel./si001eobpa3oBar.
yupexxgenuii / [B.B. Epemun u ap.] — M.: [Ipoda, 2008.

Xumus. 11  kmacc. TlpodwibHblli  ypoBeHb:  yue0.m/iss00611eo6pa3oBar.
Yupexxaenuii / [B.B. Epemun u ap.]; oz pea. H.E. Ky3sbmenko — M.: [Ipoda,
2006.

VHTepHeT pecypcsl:

1.

Kypc oprannueckon xumun 3a 10-u knacc. IlocraHoBka ombiToB. Kiaccer
OpraHuYecKux COeJuHEeHUH, TeCTUpOBaHWe. buorpaduu 3HaMeHUTBIX yUeHbIX.
http://formula44.narod.ru

OnbIThl TIO HeopraHuueckod xumuu. OnucaHus peakiuii, Qororpaduu,
cnipaBouHas nH(opMauus. http://shnic.narod.ru/

Opranuueckass XWMHs. OJIEKTPOHHBIM yueOHMK [IS CpefHeH  IIKOJbI.
http://www.chemistry.ssu.samara.ru/

PacueTHble 3a/1au 110 XUMuUU. COOPHUMK pacueTHBIX 3a/lau M0 HeopraHuuecKou
W OpraHdvyeckod XuUMUM [ pabOTbl Ha  IIKOJBHOM  CIIEI[KYpCe.
http://lyceuml.ssu.runnet.ru/~vdovina/sod.html28.

. Penetutop no  xumum.  VIHTepakTUBHBIM  KypC  MOJATOTOBKM K

LIeHTPa/IM30BaHHOMY  TecThpoBaHuww u  EI'D  no  xumuu.  [na
3apervCcTpUPOBAHHBIX TI0/Tb30BaTe/el: TeCThl, TEOPEeTHUeCKU pa3bop pelleHuH.
B cBoGogHOM fOCTyTIe: TIPOOHBIE TeCThI, TUTEPATypa, HEKOTOPble XUMHUUYeCKHe
riporpamMmsbl. MeTtoauueckre peKkomeHaauuu s noarotoBku K LT u EI'D 1o
xumud. http://chemistry.nm.ru/

Poccuiickass ~ [AMCTaHLMOHHAs  OJIUMIIMAJa  LIKOJBHUKOB MO0 XUMUHU.
[vcTaHIIMOHHBIE OJUMITUABI TT0 XUMUM. http://www.muctr.edu.ru/olimpiada/

. XuMHueckas CTPpAaHMYKA. MaTepI/IaJ'H:I O/IMMITINa[, II0 XHWMMUMU. OmnucaHue

onbiTOB. CBOMCTBa 371eMeHTOB. XHUMUUeCKHe CBoWcTBa MHMHepasioB. CroBapb
XUMUUYECKHUX T€PMHHOB.
http://www-windows-1251.edu.yar.ru/russian/cources/chem/

Mup xumud. HekoTopble HarpaBleHUs XUMHUUeCKOW HayKu: oOIras
XapakTepuctuka. OTbITbI, TabMuIEl. Benukue XUMHMKW: TOAbI JKU3HU.
http://www.chemistry.narod.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJ/IbTATOB OCBOEHUSA

NVICHIUTLIVIHBI

KOHTpOJ’[B N OLI€eHKa Ppe3yJIbTdTOB OCBO€HUA AJUCHUIIIMHBI OCYINECTBI/IAETCA
IMMperiogaBaTesieM B IIpOLeCcCe TPOBeAEHUS TIDAKTUYECKUX 3aHATUN U na6opaToprlx
pa60T, TE€CTUPOBdAHUA, d TdKXKe€ BbIIIOJIHEHUA O6y‘-IaI-O]J_[I/IMI/ICH NMHAWBUAYd/IbHBIX

3a/laHKH, POEKTOB, UCC/IeZIOBaHUM.

XapaKTepuCTHKa 0CHOBHBIX BH/I0OB /1eTe/IbHOCTH
CTY/IeHTOB (Ha YPOBHe y4eOHBIX JeliCTBUM)

®DopMBbI U MeTOABI KOHTPOJIA.
O11eHKa ypOBHS YCBOEHHUSI 0CHOBHBIX
BHUJIOB /IeITe/IbHOCTH 00yJarommxcst

1

2

Bakneiiinue XuMUYeCKue MOHATHUS

YMeHue [jaBaTh OTpe/ie/ieHle U OTIePUPOBATh CJIeIyIOIIUMHU
XUMUUECKUMU  TIOHATHUSIMH:  BEIeCTBO,  XUMHUUECKUM
3JIeMeHT, aTOM, MOJIeKy/a, OTHOCHUTEe/bHble aTOMHas |
MOJIeKy/IsipHasi ~ MacChl, MOH, aJJIOTPOMUsl, H30TOIIbI,
XUMUUeCKasl CBsi3b, 3/IEKTPOOTPHULAaTe/IbHOCTb, BaJIeHTHOCTD,
CTeleHb OKWC/IEeHHUsl, MOJIb, MOJISIpDHAsi Macca, MOJISIPHbBIN
00beM ra3000pa3HbIX BEIeCTB, BeIeCTBa MOJIEKYJISIPHOTO U
HEMOJIEKY/IIPHOTO CTPOEHMs], PacTBOPbBI, 3JIEKTPOIUT U
HE3JIeKTPOJIUT, 3/IeKTPOJIUTHUeCKast JIACCOLIALuS,
OKUC/IUTEb W BOCCTaHOBUTEJIb, OKHCJIeHHe u
BOCCTaHOB/IeHHe, TeIvIoBOM 3(deKT peakiyuyd, CKOPOCTb
XUMHUUECKON peaklUW, KaTaau3, XUMU4Yeckoe paBHOBeCHe,
yT7IepOJHbIN CKesleT, (yHKLHUOHAbHAs TPYTIa, W30MepHs,
TOMOJIOTUSI

dopMynMpoBaHue OmnpeeeHnui
XUMHYeCKUX TMOHSTHHN; OLleHKa
TeCTOBOT'O KOHTPOJISL.

OcHOBHbIE 3aKOHBI XMMHUM

®opMyMpoBaHHUe 3aKOHOB COXPaHEHHs MacChl BeIecTB U
TMOCTOSIHCTBA COCTaBa BeLeCTB. YCTAaHOBKA MPUYUHHO-
C/IeICTBEHHOU CBSI3U MEXAY COZepKaHWeM 3THUX 3aKOHOB M
HarvcaHveM XMMUUeCKUX (PopMyJi ¥ ypaBHeHMi. Y CTaHOBKa
5BOJTIOL[MOHHOW CYIIIHOCTH MeH[leJIeeBCKOU ¥ COBPEMEHHOM
(hopmy/iMpoBOK nepuoguueckoro 3akoHa /1. I. MeHieneeBa.
OO6mbsicHeHME (u3uueckoro CMbICJ/1a CHUMBOJIUKHU
MepUOANYeCKON TabMHMIBl XUMHUUYECKHUX 31eMmeHToB [I. .
MeHgeneeBa (HOMEpOB »3/ieMeHTa, Iepuoja, TPYMIbl) U
YCTAaHOBKA  NPUUMHHO-CJIEJCTBEHHOW  CBSI3U  MEXAY
CTPOEHHWeM aToMa UW 3aKOHOMEpHOCTSIMH  H3MeHeHUs
CBOWCTB 3/7IEMEHTOB M 00pa30BaHHbIX WMH BeIIECTB B
repuojiax U rpymmnax. XapakTepUCTHKA 3JIeMEeHTOB MasbIX U
OOJIBIINX TIEPUOIOB M0 UX TOJIOKEHHIO B Ileproguueckoi
cucreme 1. 1. MeHeneeBa

OrniepupoBaHye OCHOBHBIMU 3aKOHaMU
XUMUH; OL|eHKA TECTOBOTO KOHTPOJISI.

OCHOBHBIE TEOPUH XUMHH

YcTaHOBKa 3aBUCMMOCTU CBOWCTB XMMUUECKUX BeIeCTB OT
CTPOEHUSI aTOMOB 00pa3yIOIIUX UX XUMUUECKUX 37IeMEHTOB.
XapakTeprCTHKa Ba)KHEUIIINX THUTIOB XUMUUYECKUX CBsized U
OTHOCUTEJIbHOCTH 3TOU THTIO/IOTHH. OOBsicCHEHHE
3aBUCUMOCTHM CBOMCTB BeI[eCTB OT WX COCTaBa M CTPOEHUS
KPUCTA//TMUeCKUX pelieToK. @PopMyJUpOBKa OCHOBHBIX
TIO/I0)KeHUN TeOpUU 3JIeKTPOIUTUUECKOW TUCCOIMAlluU U
XapaKTepUCTUKa B CBeTe 3TOW TEOPUM CBOMCTB OCHOBHBIX
K/IaCCOB HEOpraHWYecKHUx coeauHeHUN. Dopmy/IHMpoBKa

OnepupoBaHHe OCHOBHBIX XUMHUYeCKUX
TEOpHii; OLleHKa YCTHOTO OTBeTa.




OCHOBHBIX TIOJIO)KEHHWM TeOpUU XUMHUUECKOTO CTPOeHUsI
OpraHUYecKHUX COeJMHeHHN W XapaKTepUCTHKAa B CBeTe 3TOU
TEOPDUH CBOWCTB OCHOBHBIX KJ/IACCOB  OpraHMYeCKHX
COeIMHEeHUMN

BakHeillline BeljecTBa M MaTepHasibl XapaKTepPUCTHKA
COCTaBa, CTPOEHUS, CBOWMCTB, TONy4YeHUs U TPUMeHEeHUs
BakHelmmx wmetamnoB (IA u II A rpymnm, antoMuHus,
’Kere3a, a B eCTeCTBEeHHO-Hay4HOM TIpoduie ¥ HEeKOTOPbIX
d-371eMeHTOB) U UX Coe[uHeHMI. XapaKTepUCTHKa COCTaBa,
CTPOEHMUs], CBOMCTB, MOMy4YeHUs] U TIPUMEHEHHs] BayKHEMIINX
Hemeta/ioB (VIII A, VIIA, VIA rpynn, a Takke a3oTa U
dbochopa, yrinepoja U KpeMHUs, BOAOPOAA) U HUX
coeqHeHWM. XapaKTepruCTHKa COCTaBa, CTPOEHHs, CBOUCTB,
MOJiyueHHsi W TIPUMEHeHUsi  BaKHeMIMX  K/IacCOB
yIJA€BOJOPOZAOB  (a7KaHOB,  L[MK/I0AJKaHOB,  a/JKEeHOB,
aJIKWHOB, apeHOB) M WX Haubosiee 3HAUMMBIX B
HapO/IHOXO035IHCTBEHHOM rjiaHe Tipe/iCTaBUTe/Iei.
AHanoruuHasi XapaKTepUCTUKa BOKHEMIIINX
ripe/icTaBUTeNIel OpyTUx K/1acCoB OpraHUYeCcKuX
COeJIMHeHUWI: MeTaHOMa W 93TaHOJA, CJIOKHBIX 3(UPOB,
JKUDOB,  MbLI,  anpJerujoB  (opmanbaeruyio  u
arjeTaibAeruaa), KeToHoB (aleToHa), KapOOHOBBIX KHC/IOT
(YKCycHOM KHUCJIOTBI, [iJii eCTeCTBeHHO-HAayuHOro Tpodus
Tripe/icTaBUTe/Ield APYTUX KIacCOB KUC/IOT), MOHOCAaXapuioB
(rroKo3bl), [aucaxapyuzioB (caxaposbl), TOJMCAXapUzoB
(KpaxMara | 1[eJI/TF0JI03b1), aHWJTHHA, AMUHOKHC/IOT, OeJTKOB,
WCKYCCTBEHHBIX W CHHTETHMUECKUX BOJIOKOH, Kay4yKOB,
T71IaCTMacc

OrnpefiesieHre Ba)KHEHLIMX BEIIECTB U
MaTepHuasoB XUMWUHY; OL|eHKa
BBITIOJTHEHUSI TIPOBEPOUHBIX u
MpaKTHUeCcKUx pabor.

XuMHYeCKMH A3bIK H CHMBOJIMKA

YMmeHue onpenessiaTb n Ha3bIBATh

Wcnonmp3oBaHue B yuyeOHOM U TNMpodecCHOHANBHOM | xpuMmuuecKue BelleCTBa M COeVHeHUs
AeATe/IbHOCTH XUMHWUECKHX TEPMHUMHOB U CHUMBOJIMKH. | 110 yCTaHOB JIEHHOU HOMEHK/aType;
Ha3BaHue U3yUEHHBIX BeIIeCTB T10 TPUBUAIBHOM WM | opieHKAa  BBIMOIHEHHUS] IPaKTHYeCKIX
MeX/lyHapO/JHOH HOMEHK/IaType 1 OTPaKeHHe COCTaBa 3THX | gqnapui,

COeJJUHeHUI C MOMOL[bI0 XUMHUUYeCcKuX ¢popMyi. OTpakeHre

XUMHUECKUX  TpPOLIeCCOB C  TIOMOIIbIO  ypaBHeHHWi

XMMUUYECKHUX peakiui

XuMHUYeCcKHe peakijiu YMeHWe orpefienisiTh W OOBSCHATH
OOBbsicCHeHMe CYyLIHOCTH XUMHUUYECKUX npoLneccos. CBOUCTBA XUMUUECKUX BeIleCcTB U
K]'I(':lCCH(bHKHHHH XUMHUYEeCKHX peaKI_[I/Iﬁ Mo pa3/IMYHbIM COE,Z[I/IHEHI/II\/JI; OLIeHKa BBIIIOJIHEHUS
NpU3HAKAM: YMC/Iy W COCTaBy MPOJYKTOB M DEAreHTOB, | qpakTHUeCKMX 3afaHHii M Cpe30B
TerioBOMy ~ 3(¢ekty, ~Hampap/ieHuio, (ase, HAMMYHIO | (KOHTPOMBHBIX).

KaTa/iM3aTopa, V3MeHeHHIO cTerneHeu OKHCIeHUsT

3/IeMEeHTOB, 00pa3yroIUX BelecTBa. Y CTaHOBKA MPU3HAKOB
oOIero ¥ Ppa3IMyHOrO B THUIOJIOTHW peakuud st
HeopraHuuecKom U OpraHUYecKou XUMUH.
Knaccudunukanys BeIecTB W MPOLECCOB C TOUKU 3PEHUs
OKHC/IeHUsI-BoccTaHOBNeHUs1.  CocTaB/ieHWe — ypaBHeHHUI
peakiuii C TIOMOIIBIO MeToJa 3eKTPOHHOro OasaHca.
OOmbsicHeHHe 3aBUCHMOCTH CKOPOCTH XMMHYeCKOUW peakLuu
M TIOJIOKEHUS XMMHUYEeCKOr0 paBHOBECHUS] OT pPa3/IMUHBIX
(hakTOpOB

XuMuuecKui IKCIIepUMEHT
BrinonnHeHHe  XHMHUECKOTO 3K(CIriepyMeéHTa B II0JIHOM
COOTBETCTBHMH C IIpdABUIAMU 0e30macHOCTH. Ha6]’I}O,ELEHI/Ie,

YMmeHue MMPOBOAWUTL SKCIIEpUMEHTBI C
XUMHUYeCKHNMH BeljeCcTBaMHu u ux
COeIMHEeHUAMH,; OLIeHKd BbIIIO/THEHUSA
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bukcanss W OmMMCaHWe pe3y/bTaTOB TPOBEAEHHOrO | JJabopaTOpHBIX paboT.

JKCTIepUMEHTa

Xumuueckasa HH(popMmarus YMmenue WCII0/Ib30BaTh
[TpoBesieHWe  CAaMOCTOSITE/ILHOTO — TIOMCKa XWUMWYeCcKOoHW | MHpOpMal[MOHHbIe ~ UCTOUHUKHA |
WH(OpMAIMK C WCTOIb30BaHUEM pa3/IMYHBIX HMCTOUYHUKOB | KOMITBIOTEPHbIE ~ TEXHOJOTUU IS
(HayyHO-TIOMY/IIPHBIX ~ W3/laHWM, KOMIBIOTEPHBIX  0a3 | camocTosiTestbHOMN paboThI 1o
JTAHHBIX, pecypcoB WHTepHeTa). Vcronb30BaHue | AUCLMIUIHE; — OLIEHKA  BBITTOJTHEHUS
KOMITBIOTEPHBIX TEXHOJIOTUM [ 00pabOTKHM M mepefaud | JOMalllHer paOoThbI.

XUMHUYECKOW WHpOpPMAlMi W ee TIpeJCTaBJIeHUs] B

pasMyHbIX (hopmax

PacueTrnl Mo XMMUUYeCKUM (pOopMy/iaM M yPaBHEHUSIM YMeHve  OBICTPO ¥ TIPAaBWIBHO

YcTaHOBKa  3aBUCHMMOCTH  MeXAy  KaueCTBEHHOM U
KOJTMUEeCTBEHHOW CTOPOHAMM XHMHUYECKUX OOBEeKTOB U
ripotieccoB. PellileHue pacyeTHbIX 3a/lay MO XUMUUECKUM
(dhopmysiaM ¥ ypaBHEHUSIM

BBLITIOJIHATL pacyeTHble (YHKIUU TI0
JUCLMIIMHE; OLIeHKAa COCTaBJIeHMe,
pellieHMe  33/lad  Ha  HaxoXJeHue
OTHOCHUTEeTbHOW MOJIEKY/IIPHOM MaccChl,
onpejeneHue MacCCOBOM o
XUMUYECKHUX 37IeMEHTOB B CJIOXKHOM
Bell[eCTBe, M0 XUMUUeCKUM ¢dopMyiaM
1 YpaBHEHUSIM.

IIpodunbHoe U 3Ha4YuMoe
cojiep>kKaHue

OObBsicCHeHMe XUMWYECKHX SIBJIEHUH, TIPOMCXOJAINIUX B
npupofie, ObITy ¥ Ha mnpousBozacTBe. OmnpezeneHve
BO3MOKHOCTEM TPOTEKAaHUsI XUMHUYECKUX TIpeBpallleHud B
pa3yinyHbIX ycyioBusx. CobsrofieHre TpaBUl SKOJIOTHUeCKH
rpaMOTHOTO TOBeZleHus1 B OKpyxKarwoieil cpege. OrlieHKa
BJIMSIHASL XUMUYECKOTO 3arpsi3HeHUs] OKpY’Karolled cpefpbl
Ha OpraHM3M YesiOBeKa U Jpyrue >KUBble OpraHH3MBI.
Co0JtroieHre TIpaBUI 0e30MacHOro 0bparliieHust C TOPIOUUMH
u TOKCUYHBIMH Bell[eCTBaMU, nabopaTopHBIM
obopygoBaHuem.  IloAroToBKa  pacTBOPOB  3a/laHHOM
KOHIIEHTpaluu B OBbITYy W Ha TPOM3BOACTBe. Kputuueckas
OlleHKa  /IOCTOBEPHOCTHM  XUMHUeCcKoW  uHdOpMaluHy,
MOCTYTaroLel U3 pa3sHbIX UCTOYHHUKOB

npo¢ecCOHA/ILHO

YMenune HaXO/IUTh B3aMMOCBSI3b
M3yyaeMoOM [UCLMIUIMHBI CO  CBOeM
npodecCUOHaNbHON  /1eATe/IbHOCThIO;
OlLIeHKAa COCTaBJIeHMWsI Tpe3eHTaluil Ha
TeMbl  «PacTBOpbl  BOKpPYI  Hac»,
«PactBopel B Moeli mipodeccun»;
HarmuicaHue pedepaToB Ha  TeMbI:
«MeTasibl», «HeMmeTasibl»,
COCTaB/ieHWe COOOIeHUH 10 TeMaMm:
«YTneBosopoibl B Moel Tipodeccumn»,
«Kucnopogcogepskaljye opraHuyeckye
coe/IMHEeHUs B MOel npodeccrn».
YMeHue UCI0/Ib30BaTh MOJTyUeHHbIe
3HaHMs Ha MPaKTHKe; OL[eHKa
V3rOTOBJIEHHE [1eMOHCTPALMOHHOU
KapThl 110 Teme «Ilommepsi».
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