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1. O01He mo/10)KeHHus

1.1. O6/1acTh IPUMEHEeHUsA NMPOrpaMMbI:

Pabouass mporpaMma yueOHOM  AWCLUIUIMHBI  SIBJISETCS  YaCThlO  OCHOBHOM
ripodeccroHa/bHOM 00pa3oBaTe/ibHOM MporpaMmel B cootBeTcTBUM ¢ PI'OC 110 CrienrasbHOCTH
12.02.08 «ITpoTte3Ho-opTorieinvecKasi U peabunuTalOHHAs TEXHUKA».

Pabouass mporpaMma yueOHOM [AMCIUTUIMHBI WCIOJIB3YHOTCS B TPOGheCcCHOHATEHOM
oOpa3oBaHuH, Tie HeOOXOAMMBI 3HAHHWSI M YMEHHSI B COOTBETCTBYIOLIel 00/1acTy.

1.2. MecTo AMCIUMIVIMHBI B CTPYKType OCHOBHOW mpodeccHoHa/IbHON 00pa3oBaTe/IbHOM
MpPOrpaMMBblI:
O6meobpasoBatesnbHas auctuiuiiHa OYTL.07 «XuMmusi» BXOAUT B 00si3aTe/IbHYIO 4YacThb

o6111e06pa3oBaTeIbHOTO 1jMK/Ia 00pa3oBaTebHOM MPOrpaMMbl MOATOTOBKH CTIEL{Ma/TCTOB CPeIHEero
3BeHa mo crneuuansHocT CIIO 12.02.08 «IlpoTe3Ho-opromneguueckass ¥ peabWIMTaLMOHHAS

TeXHUKa».

1.3. Henn 1 3ajauu yueOHOU JUCLUIUIMHBI — TPe00OBaHMA K pe3y/IbTaTaM 0CBOeHHsA y4eOHO#
AVCIUIUTUHBI:

[Tenbio yueOHOW JUCIUIIMHBI SBJIsIeTCS (POPMUPOBAHKE Y CTYZEHTOB TIPe/CTaB/IeHUs O
XUMHUUECKON COCTaBJIsIFOIel ecTeCTBEHHO-HayYHOW KapTWUHbI MHUPA KaK OCHOBBI TPUHSATHS
pellieHHWH B >KU3HEHHBIX W TIPOU3BO/ICTBEHHBIX CHUTYallUsX, OTBETCTBEHHOTO IIOBeZieHUs B
TIPUPO/THOM Cpe[e.

11 OCTW>KEHUsT TIOCTaB/IeHHOM 11e/Ti pabouasi IporpaMMa OpHeHTHPOBaHa Ha pellieHue
C/IeAyIOINX 3a4a4:

¢ cdopmMupoBaTh NOHMMAHUE 3aKOHOMEPHOCTEeH TMPOTeKaHUsI XUMUYeCKUX TPOLIeCCOB U
sIB/IEHUI B OKpY)Karollleil cpezie, LleJIOCTHOM Hay4yHOM KapTUHbI MUpA, B3aUMOCBSI3U U
B3aMMO3aBUCUMOCTU €CTeCTBEHHBIX HayK;

® 0BJ/I3/IeTh YMEHHS COCTABJIATH (OPMY/Ibl HEOPTAaHUUECKUX W OPraHUUeCKUX BeIeCTB,
ypaBHEHHsSI XUMHUECKUX PeaKIuii, 00bSICHATb UX CMBIC/I, UHTEPIIPETUPOBATb Pe3y/IbTAThI

XUMHUUECKUX IKCTIePUMEHTOB;

¢ cdopMupoBaTh HABBIKU TPOBEZEHUS TPOCTENIINX XUMHUUYECKUX IKCIIePUMEHTATbHBIX

HcciefloBaHUM ¢ cobsrofieHreM TpaBu Ge3omacHoro oOpalijeHusi C BelljeCTBaMH U

nabopaTopHbIM 000py/I0BaHUEM;

* Ppa3BUTh YMEHHsA MCIO/JIb30BaTh WHPOPMALIMI0 XUMHUUECKOTO XapaKTepa M3 pa3nyHbIX

HCTOYHHKOB,

¢ cdopmMupoBaTh yMeHHMsI NPOTHO3MPOBATH TIOCJIEACTBUS CBOEH [JeSTebHOCTH U
XUMUYECKUX TIPUPO/IHBIX, OBITOBBIX U MPOU3BOCTBEHHBIX MTPOIECCOB;

¢ cdopvupoBaTh TMOHHUMaHHEe 3HAYUMOCTH [OCTIDKEHUM XUMUUECKOM HayKd WU
TeXHOJIOTUM [I7Isl pa3BUTHSI COLIMA/ILHOM U TIPOM3BO/ICTBEHHOM cdep.

1.4. TInaHupyemble pe3y/IbTaThl 00ydYeHUsl MO AUCIUIUIHHE
B pe3ynbrate usyueHus: yueOHOU AUCLHUTUIMHBI « XHUMUs» 00yUaroIUnACs JOJDKeH:
3HaTh:



3aKOH COXpaHeHUsi MacC, 3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH TIPOCTBIX KpaTHBIX
OTHOIIIeHUM, 3aKOH ABOTaZIpO U C/Ie/ICTBUS U3 HETO;
OCHOBHBI€ T10JI0KeHUsI aTOMHO-MOJIEKY/ISIPHOTO YUeHMUS;
XUMHUUECKYIO0 CHMBOJIUKY;
BU/IbI XUMHUUECKOM CBSI3H;
ra3oBble 3aKOHbI U MOJIEKY/ISIPHO-KMHETUUECKYI0 TeOPHIO I'a30B;
CBOMCTBA BeLECTB B )KU/KOM, TBEDJIOM ¥ ra3000pa3HOM COCTOSTHUSIX;
K/1accuurKalyio HeopraHMueCcKUx BellecTB;
THIIbI Peakl[iii B HeOPraHWYeCKOW XUMUWY;
HOMEHK/IaTypy, MoyueHre U XUMUUeCKre CBOMCTBA HeOpraHMueCKUX BelliecTB
TIPUHIIUIIBI 3aTI0/THEHUSI aTOMHBIX OpOUTasieli 3/1eKTpOHaMU;
MPOTOHHO-HEUTPOHHYIO MO/Ie/Tb CTPOEHUs APa;
riepyuoAuuecKuii 3aKkoH MeH/iesieeBa U CTpYKTYpy [leprouueckoii CUCTeMbI 3/IeMEHTOB;
V3MeHeHHe CBOMCTB 3/IEMEHTOB B NePUO/axX U rpyIiax
TEOPHIO eKTPOIUTUYECKOW JUCCOLMALIM, 3/IEKTPOUTHI U He3IEKTPOJIUTHI;
rpaBuWJa COCTaB/IeHUS] MOHHBIX YpPaBHEHUH, UOHbI, KATHOHbI U AHUOHBI;
orpeZie/ieHe OKUC/IUTEeIbHO-BOCCTAaHOBUTE/IbHBIX peakiuii (OBP), creneHb okucieHus,
OKHUCJ/IUTe b U BOCCTAaHOBUTETb;
TpaBWJIa pacueTa CTereHel OKUC/IeHUsI aTOMOB B COe/JUHEHUH;
knaccudukauuo OBP;
rpaBU/ia pacCTaHOBKU KO3 PULIMEHTOB METO/IOM 3/IeKTPOHHOT0 OasaHca;
0COOEHHOCTH 3JIEKTPOHHOTO CTPOEHHsI MeTa/l/IoB, UX TI0/ioKeHHe B Ilepuoanueckoit
CUCTeMe, HaXOXK/leHHe B TIPUPo/ie, MOTyUYeHUE;
CYLI[HOCTb MeTa/lJIn4eCcKOn CBSI3Y;
obmmye (u3nueckre CBOWCTBA META/UIOB, 0COOEHHOCTH CTPOEHHSI UX KPHUCTa/UTHUeCKOU
pelLeTKH;
XUMHUUeCKHe CBOWMCTBAa MeETa//IOB M HUX B3aUMOCBSI3b C TIOJIO)KEHHWEM MeTas/la B
[Tepuoanueckoit cucTeMe U 3/IEKTPOXUMHUUECKOM PSiIy HarpsDKeHW;
K/1acCU(UKALIMI0 OpraHUUYeCKUX COeJUHeHUH;
TpaBU/Ia HOMEHK/IaTypbl OPraHWuYecKuX CoeIMHeHNH;
K/IaCCU(UKALIUIO Peakl[iii B OpPraHnueCKol XUMUU;
XUMHUUEeCKHe CBOMCTBA K1aCCOB OPraHUYEeCKHX COeUHEHUH.
yMeTb:
nucarb XumMudeckue ¢opMyJ/ibl BeIleCTB U COCTaB/STb YPaBHEHUS] XUMUUYECKUX
peaxwui;
MPOU3BO/JUTH CTEXHOMeTPHUYeCKHe PacdeThl 110 XUMUUeCKUM GopMyJiaM U YpaBHEHUSIM
XUMHUUeCKUX peakiuii C TpUMeHeHreM 3HaHWH OCHOBHBIX 3aKOHOB XHUMUH;
TPOM3BO/IUThH PacyeThl 110 Ta30BbIM 3aKOHaM,;
XapaKTepU30BaTh CBOMCTBA BeIlleCTB B ra3000pa3HOM, KHUAKOM U TBEP/IOM COCTOSIHUSX;
onpejesATh OTHOCHTE/ILHYIO MOJIEKY/IIPHYI0 MacCy BelllecTBa B Tra3000pa3HOM
COCTOSTHUY;
NMUCcaTh XUMUUYecKue (JopMyJIbl BellleCTB;
COCTaB/IATH YPaBHEHUs] XUMUUECKUX Peakluii U pacCTaB/sITh KOI(PPULIMEHTHI;
KJ1accu(UIUpoOBaTh U AaBaTh Ha3BaHHe BelleCTBaM HeopraHUueCKoi MpUpo/bl;
XapaKTepu30BaTh XMMHUECKHe CBOMCTBA HeOPTaHUUeCKUX BeIlleCTB;
00BSACHUTDH (PU3MUECKUH CMBICT HOMEpa Mepro/ia, TPYIIIIbI;
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* XapaKTepu30BaTh U3MEHEHHe CBOWCTB 3/IEMEHTOB B MEPUOZAX U IPyNax U 00bSICHUTD
MPUUKHY MTePUOJUYHOCTH CBOMCTB aTOMOB 3JIEMEHTOB;
®  COCTaBJATH TIO/IHbIE 37IeKTPOHHBbIe U Tpaduueckue ()OPMYJIbI aTOMOB 37IeMEHTOB C
yKa3aHUeM CeMeMCTBa U 3/IeKTPOHHBIX aHaJ/IOTOB,;
®  YCTAaHOBHUTDH NMOPSAJKOBBIN HOMEP 3/IeMeHTa U KOJIMUeCTBO HeHTPOHOB B sifipe ero aroMa
HCXO/IS U3 3JIEKTPOHHOT'O CTPOEHUSI ero UoHa;
®* NPOBOAMTH CPABHEHHE XMMUUECKHX 3/IeMeHTOB I10 paZuyCy aToMa, SHepruu MOHU3aluH,
SHEPrMM  CPOJICTBA K  9JIEKTPOHY, OTHOCUTENbHOW  3/IeKTPOOTPULIATeTbHOCTH,
MeTa/VIMYHOCTH, OKUC/IUTeNbHbIM M BOCCTAHOBUTEIbHBIM CBOWMCTBAM, XapakKTepy
BBICIIIET'0 OKCH/A U TU/IPOKCU/IA;
* ompeAenATh THI XMMUUECKOUN CBSI3U B COe/IMHEHUSIX;
* yKa3pIBaTh HamMpaB/IeHHe CMeIeHUSI XUMHUUYeCcKoro paBHOBeCHs TIpU H3MeHeHUH
yCJIOBUY;
® PpacCTaB/ISATH CTeNeHb OKUC/IEHUsI aTOMOB B COeIMHEHUSIX;
* yKa3aThb posib coefiiHeHus B OBP, ocCHOBbIBasiCh Ha 3HaUeHUM CTerleH! OKUCIeHUS;
®  paccTaB/sATh KOIPHHUIMEHTH METOZOM 3/IEKTPOHHOTO OaslaHca;
* ompejesUTh BO3MOXXHOCTh MPOTEKaHUs peaKLiu;
®  COCTaBJATH CTPYKTYpPHYIO hOpMyJly BellleCTBa 10 Ha3BaHUIO;
* mHcaTh YPaBHeHHMs DeakiUil C ydyacTheM OpraHUueCKUX BeIecTB U yKa3aHWeM THIia
peakiuy;
® pemaTh pacyueTHbIE 33/laUM C yUaCTHEM OpPraHUYeCKHX BelleCTB;
*  HCN0/JH30BAaTh NPUOOpPeTeHHBbIE 3HAHUA M YMEHHSA B MPAKTHYECKOH /IeITe/TbHOCTH U
MOBCe/JHeBHOM JKHU3HU:
a) BbISIB/IEHUST U 00BSICHEHUSI XUMUUECKUX SIBJIEHUM Pa3/TMUHBIX TeKYIIUX COOBITHUN U CUTYaLHA;
0) HaXOXKJeHUsT U TIPUMEHeHUs] XUMUYeCKOW MH(OPMaL[K, BK/IIOUasi STUKETKH, CTaTUCTUYeCKHe
Marepuasbl U pecypchl VIHTepHeTa; NpPaBUILHOW OLIEHKA COCTaBa TIPOAYKTOB IMHIIEBOM,
KOCMETHYeCKON ¥ XMMUYeCKO!H TIPOMBIIIIJIEHHOCTH; COCTaBJ/ieHHe COa/TaHCUPOBAHHOTO PAl[UOHa;
B) TIOHMMaHKsI MapKeTUHTOBBIX YJIOBOK Ha THUIIeBOM TIPOAYKLIUU.



2. CTpyKTypa H cojep)XKaHue JUCLUI/IMHbI

2.1. O6beM yueOHOM AMCIUILUIMHBI M BUbI Pa0doT

Buj; yue0HOI padoThI Oo0bem
yueOHOH
paboThl, yac.

Bcero yacoB 1o AUCIMILIMHE 72
B TOM UMCJIE:

JIEKLIUH 24
MIPaKTUYECKHE 3aHSITHUS 32
CamocTosiTenbHas paboTa CTyieHTa 14
KoHcynbTaimm 2

[TpomexxyTouHas artectaiys B hopMe 3ayeTa C OLeHKOU




2.2, TemaTHueCKHUil IJIaH U COfiep>KaHHe JUCIUTITHHBI

Tabnwra 2.2
Howmep YpoBeHb
HavmMeHoBaHue TeM (pa3/enoB) CopepskaHue TeM (pa3/ie/sioB)
TeMbl 0CBOEHUS
1 2 4
1 cemecTp
Paszgen 1 OcHoBHBIE IOHATHA U 3aK0HBI XUMuH. CTpoeHue aToma.
Ilepuoanueckuii 3akoH u Tadbmna JI.1. MenjeneeBa.
1 [Tema 1.1 OcHOBHBIE 3aKOHBI CopepxaHue (JIeKIus)
xuMuu. OCHOBHbIE [IOHATHUA CoBpeMeHHass MoOJe/lb CTPOEHHS aToMa.

XUMHHU. 3aKOHbI CTeXHOMEeTPHUH
U ra3oBble 3aKOHbI. CTpoeHue
aToma.

CHMBO/IMUECKUI $3bIK XUMUH. XUMHUECKUH
3/IeMeHT. DJIeKTPOHHAsi KOH(Uryparys aToma.
Krnaccudukaimsi XuMHUUeCKuX 371eMeHTOB (S-,
p-, d-37eMeHThI).
BaneHTHOCTE.

BaneHTHbIe 3/1eKTPOHBI.
DJIeKTPOHHAs Mpupoja
XUMMUECKOM CBSI3U.
DJIEKTPOOTPHULIATE/IBHOCTb. Buger
XUMUYeCKOW CBsi3W (KOBajieHTHasi, WOHHas,
MeTa/uIn4ecKasi, BOJJOPOJHAst) U CIIOCOObI ee

o0pa3oBaHusl.

ITpakTHU4Yeckoe 3aHATHE
Pemienvie  3agaHuii
CUMBOJIUKU

Ha HCII0/Ib30BaHKe

XUMHUUECKOU U Ha3BaHUU

coeJuHeHU 1o HOMEeHKJIaType
MEXXYHapO/IHOTO CO03a TeOpeTUYecKol Hu
TPUK/IaJHOW XMMUU Y TPUBUA/IbHBIX Ha3BaHUM
JJI1  COCTaBJIeHUs ¢bopmyn
JIByXaTOMHBIX (oxcumoB,
cynbGUA0B, TUAPUAOB W T.I.) W JPYrUX
HEOpraHUuYeckux COeJUHEeHUH  OT[e/IbHbIX

KJ/1aCCOB.

XUMUAYECKUX
coeIMTHeHUM

[MpakTuecke 3aJjaHWs Ha YCTaHOBJIEHUE
CBSI3U MeX/ly CTPOeHHeM aTOMOB XMMUYeCKUX
3/IEMEHTOB M TMEepUOAUUYECKMM H3MeHeHHeM
CBOWCTB XUMMUECKHUX OSJIEMEHTOB U UX
COeJJMHeHWd B COOTBETCTBUM C I10JI0KEHHeM

[Meproanueckoi CUCTEMBI.

Tema 1.2 IleprouuecKuii 3aK0H
U nepuojuyvecKasi CucreMa
3s1iemenToB [I.W.

MenjeseeBa. KBaHTOBBIE UK CIIa.
IIpyHLOMNEBI 3aI10/THEHUA
AQTOMHBIX opOuTanei
3/IEKTPOHAMH.

CopepikaHue (JIeKIusi)

[leprognueckass ~ cucTeMa  XMMHYECKHX
snemenToB /.M. Mengeneera. dusnueckuii
cveicsn  Ilepuopnueckoro  3akoHa  [.N.
MeHpeneeBa. 3aKOHOMEPHOCTA HW3MEHEHUS
CBOICTB XUMHYECKHAX 371eMEHTOB,
obpa3yeMbIX HWMU TIPOCTBIX U  CJIOXKHBIX
BEllleCTB B COOTBETCTBMM C TOJIOKEHHUEM

XUMHUUYECKOI'o 3JjieMeHTa B HepHOAHHECKOﬁ




cucteme. MupoBo33peHUeCcKOe U Hay4yHOe
3HaueHue [lepuoguueckoro 3akoHa [I.W.
MengeneeBa. Ilpornoser [.V1. Menpeneesa.
OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

IIpakTHUuecKoe 3aHsTHE

Peluenue MPaKTUKO-OPUEHTUPOBAHHBIX
TeOpeTUUeCKUX 3aJaHUil Ha XapaKTepr3alyio
XMMUYECKUX 3JIeMeHTOB «Metanmnueckue /
HeMeTa/l/InyecKye CBOWCTBA,
3J1eKTPOOTPHULIATE/IbHOCTD XUMUYECKHUX
3J7IeMEeHTOB B COOTBETCTBHH C UX 3JIEKTPOHHBIM
CTPOEHHeM U TI0JIO’KeHUEM B MepuojuvyecKon
cucTeMe  XMMHWUYeCKMX  3neMmeHToB 1.
MenpeneeBa». IlocTpoeHue — 371€KTPOHHO-
rpaduuecKux U 3/1eKTPOHHBIX CXeM CTPOeHUS
3JIEKTPOHHOM 000I0UKM aToMa, OrpejieieHue
yucaa 37eMeHTapHbIX 4YacTWL] B aToMe.
3aKOHOMEpPHOCTU HW3MEHEeHUs] XWMHUUYeCKUX
CBOWCTB  3/IeMEHTOB, 00pa3yeMbIX UMH
MIPOCTHIX Y CJIOKHBIX BellleCTB B COOTBETCTBUU
C TOJIO)KeHWeM XUMHYeCKOro 3jleMeHTa B
[Tepuoaunueckoii cucreme.

Pa3zpen 2

XuMHueckas CBA3b.

Tema 2.1 O6mgue
npe/CTaB/IeHUs 0 XUMHYeCKOM
CBA3M.

Bujbl XUMHUECKOH CBA3M
(KoBa/IeHTHasi, MeTa/I/IMUeCcKas,
HOHHas).

MeXMoJ1eKy/IsipHbIe
B3aUMOAEHCTBHSA.

[Bopopoanas cBA3b.

THUNbl KPUCTA/UTHYECKHX
peLIeToK.

ArperaTHoe COCTOsSIHNE BellleCTB.

CojepxxaHue (JieKIus)

Krnaccudpukaiusi ¥ TUOBI  XUMHAYECKUX
peakLuii C yyacTHeM HeOpraHWuYecKux
BeljecTB. CocTaB/ieHUe ypaBHeHWM peakLUii
COeJJUHEHUs],  pa3/IoKeHus,  3aMeLleHuUs,
oOMeHa, B T.U. peakiiii rOpeHus], OKUCIeHUsI-
BOCCTAHOBJIEHHSI.

YpaBHeHust OKMCJIeHUSI-BOCCTAHOBJIEHUS.
Crenenp  okucienusi.  Okucautenb U
BOCCTaHOBUTEIb. CocraBnieHue u
ypaBHHBaHVe OKUCJIUTE/IbHO-
BOCCTAaHOBUTE/bHBIX ~ peakUuid  MeTO[0M
3/IeKTPOHHOTO  OasaHca.  OKHUC/TUTENTBHO-
BOCCTAHOBUTE/IbHbIE peaklUyyd B TPUPOJe,
TIPOM3BO/JCTBEHHBIX rporieccax 51
JKU3He/lesTeJIbHOCTY OpraHy3MOB.

IIpakTHUyeckoe 3aHsATHE

KosyecTBeHHbIE  OTHOLLEHHS B  XUMHM.
OcHOBHBIE KO/TMUeCTBEHHbIe 3aKOHbI B XUMUU
W pacueTbl MO YyPaBHEHUSIM XUMHYECKUX
peakuyii. Monb Kak eAuHML]A KOIMYeCcTBa
BeljectBa. MosspHass ~ macca.  3aKOHBI
COXpaHeHUs1 MacChl W 5SHEpPrud. 3aKOoH




ABoragpo.  MonspHeiii  00beM  Tra3oB.
OTHocUTenMbHasA TIJIOTHOCTL Ta30B. PacueThl
M0 YypaBHEHUSIM XUMMUUECKUX peaklui C
UCIT0/Tb30BaHUEM obvema
(HOpMasbHBIE YCJIOBUSI) Ta30B, KOJMYECTBa
BeIl[eCTBa.

Macchl,

Tema 2.2 JeKTpo/uTHUYeCKast
AMCCOLanUs U HOHHBIN 00MeH.
[PacTBOpBI. JJIEKTPOIUTHYECKAS
nuccoruanusa. OKHC/IUTe/TbHO-
BOCCTAHOBUTe/IbHbIE PeaKIuH.
OO01Me CBeIeHHUs 0

pacTBopax. J/IeKTPOJIUTHYeCKas|
muccoruanusa. VloaHble
ypaBHeHuUs peaknuu. I'uapoins
cosieid. CTeneHb OKUC/IEHUS.

Y paBHeHHS OKHC/TUTE/TbHO-
BOCCTAHOBUTE/IbHBIX
YPaBHeHUI. JJIeKTPoJIu3.

CojepxaHue (JieKIus)

Teopusi 3/1€KTPOIUTUUECKON /IMCCOLMALINY.
WNonbl.  DONeKTpo/inThbl,  HE3/IeKTPOJIUTHI.
Peakuyu woHHOro o6meHa. CocraBrieHue
peaxiyii IOHHOTO 0OMeHa IyTeM COCTaBJIeHHS
MX  TIOJHBIX

N COKpAIll€eHHbIX  HMOHHBIX

ypaBHeHMI. K1CI0THO-OCHOBHBIE PeaKIiH.

IIpakTHUecKue 3aHATUSA

WoHsnl. BHEKTP OJIUTHI, HE3JIEKTPOJINTHL.

Peakijui #oHHOro oOMeHa. CocTaBjeHue
peakI|ii HFOHHOTO 0OMeHa ITyTeM COCTaB/IeHHSI
WX TOMHBIX M  COKpAIleHHbIX HMOHHBIX
ypaBHeHUl. KUC/IOTHO-OCHOBHBIE peakIuu.
3a/laHys Ha COCTaB/IeHWe MOHHBIX peakiuid U

peakLyii TUApPOoIn3a cosien.

Pa3zpen 3 Knaccel

HeOpPraHu4eCKHux COE,E[I/IHEHI/Iﬁ.

Tema 3.1 OKcuabI U UX
XMMHUEeCKHe CBOMCTBA.
OCHOBaHHUA U UX XUMHUYECKHE
cBoMcTBa. KHC/10TBI M X
XHMHUecKHe cBoicTBa. Comu 1
MX XUMHUYeCKHe CBOMCTBA.

CopepxaHue (JIeKIMs):
[Mpenmet HeopraHuyeckoi
Knaccudukaimsi HeopraHMUeCKUX BeILeCTB.

HpOCTBIe H C/JI0O)KHbIE BelecCTBd. OCHOBHBIE

XUMHH.

K/IacChl  COXKHBIX  BellecTB  (OKCH[bI,
TUJPOKCH/IbI, KUCJIOThI, COX). B3anMocBs3b
HeOpraHWuecKUx  BelljecTB.  ArperarHble
COCTOsIHUS BelljecTBa. Kpucranivueckue u
amop(HsbIe

KPHUCTA/UVIMYECKHX

BeLLleCTBa. Turnbl
peleToK (aTomHas,
MOJIEKy/IIpHasi, WOHHAasl, MeTa/JInuecKas).
3aBUCUMOCTb (DU3UUECKHUX CBOMCTB BelljeCTBa
OT TWNA  KPUCTA/UIMYECKOW  pelleTKH.
XUMHUUECKOM  aKTUBHOCTHU

BeljecTtB OT BHd XUMHUUECKON CBSI3U M TUIIA

3aBHUCHUMOCTEL

KPUCTA//TMUYECKON  peLleTKH.

MHOFOO6paBI/IH BeIleCTB.

[TpruwrHbI

IIpakTHueckoe 3aHsATHE

Homenknatypa HeopraHM4eCKUX BelLeCTB:
Ha3BaHWe  BelllecTBa  MCXOAs M3  UX
XUMHUUECKOW (OpMy/ibl WM  COCTaBJIeHHe
XUMUUECKON (OopMyJibl UCXO/sl U3 Ha3BaHUS
BeljecTBa 10 MexayHapogHou (MHOITAK)
W/ TPUBUA/IbHON HOMEHKJIaType.

Pewrenue

33laHdid T

MPAKTUYECKUX
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KJlacCA(UKaLH, HOMEHKJ/IaType U
XUMUUECKUM  (opMysaM HeopraHM4eCcKUx
BellleCTB Pa3/IMUHBIX K/IacCOB (yrapHbIii ras,
YIJIeKUC/IBIN ra3, aMMHakK, raiieHasi U3BeCTb,
HeraileHasi U3BeCTb, IHUTbeBasg Coja U
JIpyTUXx): HasblBaTb U COCTaB/SATh (POPMYJIbI
XUMUUECKUX BeIIIeCTB, orpejieNisiTh
TIPUHA/JIe)KHOCTD K KJIaccy.

Wctounukyn  xuMuuecko — uvH(opmauuu
(cpegcTB  MaccoBod  MH(OpMaLuM, CeThb
WuTepHeT u Apyrue). ITornck nHdpopmayu 1o
Ha3BaHUSM, UJIeHTU(PUKATOPaM, CTPYKTYPHbIM
dhopmysiam.

Tema 3.2 ®PU3UKO-XMMUYECKHE
CBOMCTBA HEOPraHUYECKHUX
BelleCcTB. 3aKOHOMEPHOCTH
NPOTeKaHUsl XUMUYECKHX
peaknuii. XuMHs 3/1eMEHTOB.
Bopopogj. Iloarpynmna
rasioreHoB. [logrpynmna
Kucjaopopaa. Iloarpynmna a3ora.
IToprpynmna yriaepopa.
Mertanibl. O0uue CBOCTBA
MeTa/l/IoB.

CopepxaHue (JIeKIjus)

Mertamiel. O6mmue pu3nyeckrie 1 XUMUYeCKHe
cBoiictBa MeTasioB. CriocoObl TO/Ty4YeHHs.
3HaueHUe MeTaslJIOB U HEMEeTa/lJIOB B IIPUPO/e
W OKU3HeJesTeJbHOCTH  4YejioBeKa U
opraHusmoB. Kopposusi MeTanioB: BHAbI
KOpPpPO3UH, CIOCOObI 3alUThl METasJIoB OT

KOppO3uu
Hemerannsl. O6mue ¢usuueckue U
XUMUYECKHe CBOICTBa HeMeTasl/IoB.

TunuuHble cBoOWCTBa HeMeTa/ioB IV— VII
rpymnn.  Knaccudukaiys u HOMeHK/aTypa
coefuHeHUd  HemeTa/uioB.  KpyroBopoTbl
OUMOTeHHBIX 3/IEMEHTOB B TIPUPOJEe

XWMHUUeCKre CBOMCTBA OCHOBHBIX KJIAaCCOB
HeopraHu4yecKux BeIleCTB (okcumoB,
TUAPOKCUJIOB, KUCJIOT, COaedl u  Jp.).
3aKOHOMEPHOCTH B W3MEHEeHHWW CBOWCTB
MPOCTHIX BeLIeCTB, BOAOPOJHBIX COeJUHEHNUH,
BBICIITUX OKCU/IOB Y TU/IPOKCHU/IOB

IIpakTHYeckoe 3aHATHE

CocrapneHue ypaBHeHUM XUMHUUECKHUX
peakiiiii C y4acTheM TIPOCThIX U CJIOXHBIX
HEOPraHWYeCKWX BeIeCcTB: MeTa/yioB U
HEMeTaJ/IZIOB; OKCHJOB METa/IZIOB, HEMETAJIJIOB
1 aM(OTepHBIX 3/IEMEHTOB; HeOPraHUYeCKUX
KHCJIOT, OCHOBAHUMU u am(bOoTepHbIX
TH/IPOKCH/IOB; HEOpraHUYeCKuX CoJieH,
XapaKTepU3yHILMX UX CBOWCTBA.

Pemienue MPAKTUKO-OPHEHTUPOBaHHBIX
TeopeTUUeCKUX 3a/laHuii Ha CBOMCTBA, COCTaB,
nojsyyeHre W 0Oe30racHOe WCII0/Ib30BaHUE
BOKHEMIIIMX HeOpraHUuUeCKWX BeIeCTB B
OBITY W  TIPAaKTUYECKOW  /IeATeTbHOCTH
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yesjioBeKa.

CamocTosTeibHasA padoTa

Perienne SKCIIEDUMEHTAJ/IbHBIX 3a44d4 TIIO
XUMHYeCKHUM CBOMCTBaM MeTaJlJioB n
HeMeTaJ/l/IoB, 1o PacCIio3HaBaHUIO nu
MOJIy4eHUIO COE/:[I/IHGHI/II‘/JI MeTaJ/l/iIOB u
HeMeTaJlJIOB.

Wnentrdukalius HeOpraHUYeCcKUx BeIecTB C
WCIO/Ib30BaHUEM UX  (PU3UKO-XUMUUECKUX
CBOICTB,

XdPAKTEPHBIX KaueCTBeHHBIX

peaxiuii.

Pa3pen 4 BeejeHue B opraHMuecKyro XUMHUI0. YTaeBogopoasl. Kuciopoaocoepxaiue

OpraHu4yecKue coeJuHeHUuA.

7 Tema 4.1 Knaccudukanus,
CTpOeHHe U HOMeHK/IaTypa
OpraHuYecKHXx BelljecTB.
OpraHnueckas XMMHUs KaK
HaykKa. Teopus crpoenust
OpraHNYecKHX coeJUHeHUuM
AM. bytaepoBa. OCHOBHBIe
MOHATHS OPraHUYeCcKou
xumun. Knaccndukanus
OpraHuYecKHx coeuHeHUM.
AnkaHbl. AJIKeHbI U
JAUEeHOBbIe YI/IeBOAOPO/bl.
Ankunsl. IlukioankaHsl.
ApomaTtnueckue
yI/1IeBOAOPOALI (apeHbl).
Cnuptbl. PeHoIbl.
Anbaeruabl U KeTOHBL.
Kap0oHoBbIe KUC/IOTHI H HX
NMpOU3BO/{HbIE. YT/1eBObI.
AMMHBI. AMMHOKHUC/IOTBL.
Benku. I'ereporukinyecKue
coeJMHeHUSI.

CojepxaHue (JieKLus)

[TosiBneHve U pa3BUTHE OPraHUYECKOW XUMUH
Kak Haykd. [lpegmeT opraHMuYecKod XHMUMU.
MecTo ¥ 3HaueHWe OpraHMYeCKOW XWMHUM B
CUCTeMe eCTeCTBeHHBIX HayK.

XvMHYyeckoe  CTpOeHHWe  KakK  TOpsJoK
coeIMHeHUsI aTOMOB B MOJIEKYJIe COTJIAaCHO UX
Ba/IeHTHOCTU. OCHOBHBIE TOJIOXKEHUsI TEOPUU

XUMUUECKOT 0 CTPOEHUS] ~ OpraHU4ecKUx
coeivHeHut A.M. BytnepoBa. YT/iepo/iHbIi
CKeseT OpraHUYecKou MOJIEKY/IbI.
3aBUCUMOCTb CBOMCTB BeIIIeCTB oT

XUMUYECKOTO CTpOeHUusi MojeKys. M3omepus
Y U30MepBhI.

[Tonatve o  ¢yHKIOUOHAJIBHOM  TpyIIIe.
Panukan. [TpyuHLMIBI K/1accupuKayu
OpPraHUYecKuX coefHeHWH. MeXayHapoaHasi
HOMEHK/IaTypa W TPUHLUIIBI HOMEHK/IATypbl
OpPraHUYeCcKUX COeJUHEeHHUH.
a30Tcozep Kalrx
OuosIoruuecKu

(yrneBomax,  ’Kupax,
BBICOKOMOJIEKYISIPHBIX

ITousite 06
COeIMHEHHSX,
AKTUBHBIX BeIlleCcTBax
benkax wu  Jap.),
COeIMHEHUSIX

(MoHOMep, noMMep, CTPYKTYPHOE 3BEHO).

IIpakTHyeckoe 3aHATHE

HomeHksiaTypa oOpraHuyeckux CoOeJuHeHUU
OTJe/IbHBIX (HachILLleHHBIe,
HeHacCbII[eHHbIe u apoMaThuecKue

KJ/1aCCOB

YT7IEBO/IOPO/IbI, CITUPTHI, (DEHOIbI, a/TbIeTU/IbI,
KeTOHBI, KapOOHOBBIE KHCIOTBI W [p.)
CocraBiieHHe TIOJIHBIX W COKpAIleHHBIX
CTPYKTYPHBIX (hOPMYJ/1 OPraHUUeCKUX BEILeCTB
OT/Ie/TbHBIX K/IaCCOB, MCMOMb3Yysl UX Ha3BaHUS
M0  CUCTEeMAaTHYeCKOM W  TPUBHA/IBHOU
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HOMEeHKJIaType (3TW/eH, alleTU/eH, TJIMLEepPYH,
¢beHon, dopmanbaern, yKCycHas KHUCJIOTa,
runuH).  PacueTbl mpocTeiiiieii  ¢opmysibl
OpraHMYecKOW  MOJeKy/bl, MCXOAs W3
3/IeMeHTHOr0 cocTaBa (B %).

Tema 4.2 CoiicTBa
OpraHMYecKHX coeJJUHeHUMH.
A3oTOCoaepxaiye u
reTeporuK/JIuYecKue
opraHuveckKue coeuHeHMsl.

Copepxanue (JIeKIus)
DU3MKO-XUMHUUECKUe CBOMCTBA OpraHUueCcKrux

coeITHeHUM OT/eJIbHBbIX K/1aCCOB
(ocobenHocTH K/TacCUUKAI[IH u
HOMEHK/IaTyDbI BHYTDH Ksiacca,

TOMOJIOTUYECKUH psii U ob6ijas  ¢opmyia;
HU30MepHsi; ¢busnueckre CBOWCTBa;
XUMHUEeCKHe CBOMCTBA; CTIOCOObI MOTyueHus):
— TpefieflbHbIe YTE€BOAOPOALI (a/JKaHbl U
L[UK/10a/1KaHbl). ['opeHne MeTaHa Kak OAMH U3
OCHOBHBIX VICTOUHUKOB Teria B
NpOMBIIIIEHHOCTH M ObiTy.  CBolicTBa
MIPUPOJHBIX YTIeBOJIOPOZIOB, HaxOXKJeHUe B
TIpUPO/ie Y MpUMeHeHHe alKaHOB;

— HempefienbHble  (a7KeHbl, aJKUHbI U
aJIKaJjeHbl) U apoMaTHyecKye yIyieBoJopo/bl.
Copenue alleTWieHa  KakK  WCTOYHHK
BBICOKOTEMIIepaTypPHOTO MJIaMeHH [ijisl CBapKU
Y pe3KU MeTasljioB

— KHCIOpO/ico/iep Kalljfe coeinHeH s (CITUPThI
U ¢eHosbl, KapOOHOBBIE KUCIOTHI U 3(UpHI,
a/lbieru/ibl U KEeTOHbI, JXUPBI, YIJIeBOJbI).
[TpakTHueckoe MpUMeHeHUe STHJIEHITIUKOJIS,
I/IMLiepyHa, ¢beHona. [TpumeHeHne
¢dopmanbaernja, aieTanbAeruza, YKCyCHOM
KAC/IOTEL.  Mblla  Kak — CO/M  BBICILUX
KapOOHOBBIX KHC/JOT. Motome CBOWCTBa
MbL/1a

— asoTcojep)Kalje coeJUHeHUs (aMUHBI U
aMUHOKHCJIOTHI, Oenkn).
BBICOKOMOJIEKYISIPHBIE CoeIMHeHUs
(cuHTeTHYeCKHe U OMOJIOrMUYeCcKU-aKTHUBHbIE).
MoHowmep, monMMep, CTPYKTYPHOe 3BEHO.
[Nommepusanyss  3TWIeHa Kak OCHOBHOE
HarpaB/IeHUe ero UCI0/Ib30BaHusl.
CeHeTHyecKass CBsi3b MeXAy Kjaccamu
OpraHn4ecKuX coeJMHeHUH.
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IIpakTHyeckoe 3aHsaTHE

CaoiicTBa OpraHvyecKrux coeIMHeHUU
OTJe/NbHbIX  K/IacCOB  (TpUBMa/JbHasi U
MeXX/lyHapo/iHasi HOMEHKJIaTypa, XUMUUYecKre
CBOCTBA, CTIOCOOBI TIOTyUeHuUs1): TpefebHbIe
(ankaHbl W I[MK/IOA/KaHbl), HeTpe/elbHbIe
(anKeHbl, anKWHBI U  alKaJiueHbl) U
apoMaTUuecKye yIJjeBOJOPOAbI, CHUPTHI U
¢deHonbl, KapOOHOBbIE KHC/IOTBI U 3(UPHI,
anbJleTuilbl W KEeTOHBI, aMUHBI U
aMUHOKHCJIOTHI, BBICOKOMOJIEKYJISIPHbIe
coefiMHeHMs. 3alaHusi Ha  COCTaB/IeHUe
yPaBHeHUN XMMUYeCKUX peakLii C yyacTuem
OpraHWYecKUX BeIlleCTB Ha OCHOBAHWUU HX
COCTaBa ¥ CTPOEHMUS

CocraBrieHye cxeM peaklidi (B TOM 4uciie IO
npe/iyiokKeHHbIM  11eTI0YKaM  TIpeBpallleHuit),
XapaKTepU3ywIlMX XUMUUYeCKrWe CBOMCTBa
OpraHWYecKUX  COeJVHEHUM  OTZebHbIX
KJIaCCOB, CroCOOBI WX TOJIyueHUs U Ha3BaHHe
OpPraHUYeCcKUX COeJUHEHUN MO0 TPUBHAIbHOMN
WM  MeX/yHapoJHOW  cuUCTeMaTHh4yecKou
HOMEHK/IaType.

Pemenne IIPaKTUKO-OPHEeHTUPOBaHHbIX
TeopeTUUeCKUX  33/laHdii  Ha  CBOMCTBA
OPraHUYEeCKUX  COeJMHEHUM  OT/eIbHbIX
KJIaCCOB.

Tema 4.3 UpenTudukanus
OpraHMYecKHX BellecTB, UX
3HaueHHe U MpUMeHeHue B
ObITOBOY ¥ IPOU3BO/ICTBEHHOI
AesITe/IbHOCTH Ue/ioBeKa

CojepxaHue (JieKLus)

Buooprannueckue coeauHenus. [TpumeHeHye
u  Ouomoruueckas  poJib  YIJIEBOJOB.
Okuc/ieHWe yTeBO/IOB — UCTOUHUK JHEPTrUU
JKMBBIX OpraHusmoB. OO6macTy NpUMeHeHUs
aMUHOKHUCJIOT. TIpeBparijeHus: 6e/IKOB MUILU B
opranusme. buonornueckuie GpyHKIMY O€IKOB.
Buonornueckue ¢GyHKUMM KUpoB. Posb
OpraHuueckol XWMHU B pelleHuH Mpobsiem
MUIL[eBOM Oe30TMacHOCTH

Ponb  opraHWuyeckoil XuUMHU B peLleHUH
rpobsieM 3HepreTHyecko 0e301MacHOCTH, B
Pa3BUTUM  MEAWLIUHBI, CO3JaHUU  HOBBIX
MaTepuasoB, HOBBIX MWCTOUHUKOB 3HEPruu
(anbTEpHATHMBHBIE ~ WCTOUHHMKU  SHEPTHUH).
OnacHocTb  BO3/eHCTBUS ~ Ha  >KUBbIE
OpraHu3Mbl OpraHuvecKux BeIlleCTB
OTZeJTbHBIX K/TacCOB (YT/IeBOZOPOABI, CIIUPTHI,
(beHonbl, X/IOpOpraHUueckre IpPOU3BOJHbIE,
alpZieruibl UM Jp.), CMBICJ TIOKa3aTesst
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Mpezie/IbHO ZIOMyCTUMOM KOHIIeHTPaluu

IIpakTHYeckue 3aHATUSA

WNpentudukaiyss opraHuyeckKux CoeAUHeHUHN
OTJe/IbHBIX K/IaCCOB (Ha MpUMepe ab/eru/oB,
KpaxMaJsia, YKCyCHOW KUC/IOTbI, OeJTKOB U T.I1.)
C WCIO/Mb30BAaHUEM UX (PU3UKO-XUMUUECKHUX
CBOMCTB M XapaKTepHbIX KaueCTBEHHbIX
peakLuii. Henarypauys Oenka rpu 2
HarpeBaHuu. LlBeTHble peakiuu OesKOB.
Bo3HUKHOBeHHEe aHaIUTUYeCKOr0 CUTHaaa C
TOUKA 3pEHUS] XMMHUYECKHUX IIpOLIeCCOB IpU
MpOTeKaHUU KaueCTBeHHOMN peakiuu,
MO3BOJISIOLLe N W/IeHTU(QULIPOBATh
Trpe//I0)KeHHbIe OpraHuYyecKUe BelecTB.

Pa3;[en 5 Kuneruueckue v TEPMOJUHAMUYECKHE 3dKOHOMEPHOCTH MPOTEKAHUA XUMHYECKHUX

peakiuii.
10 | Tema 5. CkopocTh CojepxaHue (JieKuus)
XUMHMYECKHX peaKIui. CKOpOCTb  peakijuM, ee 3aBUCHMOCTb OT
XuMHUYeCcKoe paBHOBecHe. pas3IUYHbIX (bakTopoB: TIPUPO/IbI

Knaccudukanus XMMHUeCKHX | pearMpyloolUX  BellecTB,  KOHL|eHTpalu
peaknuii. TennoBble 3pdeKThI | pearvpyrolux BellecTB, TeMIlepaTypbl WU
XUMHMYECKHX peaKIui. II0ILA AN peakLMOHHOU MIOBEPXHOCTH.
CKOpOCTh XUMHYECKOH TenioBble 5((deKTbl XUMHUECKUX peakLWi.
peakiuii. XumMuueckoe JK30- ¥ S5HJ0TEPMUYECKUE, PeaKLHH.
paBHOBecHe. O6patumocThb peaxiuil. XuMHUecKoe
paBHOBeCHe U ero CMellleHue MOoJ, JeiCcTBreM
pa3IMUHbIX (baxTopos (KOHLIeHTpaL s
peareHTOB ~ WIM  TPOAYKTOB  peakLuy,
JlaBjieHye, TemIieparypa) /s  CO3/laHUs
ONTUMasbHbIX yCI0BU NpoTeKaHust
XUMHYecKUx  mponeccoB. Ilpunnun  Jle
[IaTense.

IIpakTHyeckue 3aHATUSA

Pemrenue TIPaKTUKO-OPHUEHTHPOBAaHHBIX
3a/laHui Ha aHa/iu3 ()aKTOpOB, BAMSIOLIUX Ha
M3MeHeHHe CKOPOCTH XMMHUUeCKOU peaklvu, B
T.U. d MO3ULIMI 5KO0JIOTUUeCKU
1jefiecoo0pa3HoOro  TMoBeZieHWss B OBITY |
TPY/IOBOM [1eSITeJTbHOCTU B LIe/ISIX COXPAHEHUsI
CBOEro 3/10POBbsSl M OKPY’Karollleid MPUPOIHOMN 2
cpeapbl.

Pemrenue TIPaKTUKO-OPHUEHTHPOBAaHHBIX
3a/laHMil Ha TpUMeHeHWe TipuHLMMNa Jle-
[laTenpe [T HaXOXKAEHWUsT HarpaBIeHUs
CMellleHHs PABHOBECHsI XUMUYECKOH peakI[uu
Y aHamm3 (aKTOpOB, BAUSIOLIMX Ha CMelleHre
XUMHUYEeCKOTO PaBHOBECHSI.
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Paspgen 6 PacTBopbl.

11 Tema 6. [TousaTHe 0 CopepxaHue (J1IeKIjHs)

pacTBopax. PactBopeHne  Kak  (U3HMKO-XUMHYECKHUI
niporiecc. PacTBopbl. CriocoObI IPUTOTOBIEHUST
pactBopoB. PactBopuMoOcTb. MaccoBasi fomst
pacTBOpeHHOro BewlecTBa. CMbICI MTOKa3aTens
ripefie/IbHO I0MYCTUMOUM KOHLIEHTpaL[Uu U ero
WCII0/Ib30BaHUE B OLEHKe 3KOJI0rMuecKoin
6e3omacHOCTH.

ITpaBua 3KOMOTUYECKU  1eecoobpa3HOro
TOBe/IeHVsI B ObITY W TPY/JOBOM JiesITe/IbHOCTH
B 1eJIIX COXpaHeHWs CBOEro 3/0pOBbsI M
OKpYy’Karollleli NPUPOJHOU Cpefibl; OIacHOCTb
BO3JIEMICTBUSI  HA  JKMBble  OpraHu3MbI
orpe/ieJieHHbIX BeleCTB.

IIpakTHyeckue 3aHATUA

Perenue MPaKTUKO-OPUEHTUPOBAHHBIX
pacyeTHbIX  3aflaHU  Ha  pPacTBOPBHI, 2
WCII0JIb3yeMble B ObITOBOM u
TPOM3BO/CTBEHHOM JIeSITe/TbHOCTH YesloBeKa.

Pa3gen 7 Xumus B ObITY U IPOM3BO/ICTBEHHOM /IeATE/TbHOCTH Ye/I0BeKa.

12 | Tema 7. Xumus B ObITY U CojepxxaHue (J1eKLus)

MPOU3BO/ICTBeHHOH Hogeiliie foCTiKeHUs] XUMAYeCKOW HayKU
AesITe/IbHOCTH Ue/ioBeKa. U XMMHMUeCcKOM TexHosjoruu. Ponp xuMuu B
obecrieueHrn 9KO0JIOTUYeCKOH,
SHepreTHUUeCKOl U THIIeBOM He30macHOCTH,
pasBUTMM MeAuLMHBL [IpaBuia mnowucka u
aHaiM3a XUMMUecKod MH(OpMaLuu U3
pa3/IMYHbIX UICTOYHUKOB.

CamocrosiTesibHas padorta

ITouck ¥ aHanM3 KeMcoB O TpPUMEHeHWH
XUMHUUECKUX BeIeCTB W TEeXHOJIOTHH C
yuetoMm  Oyayuieii  mpodeccroHanbHON
JlesiTe/IbHOCTU 110 TeMaM:  Ba)kKHeMIIue
CTPOUTEJIbHBIE MaTepHabl,
KOHCTPYKL[MOHHbIE ~ MaTepuasbl, KpacKH,
CTeKN0, KepamMHMKa, MaTepuaybl  [Jisi
3JIEKTPOHUKH, HaHOMaTepHaJIbl,
TeKCTU/IbHbIE BOJIOKHA, UCTOUHUKHY SHEPTUH,
OpraHuuecKue W MUHepasbHbIe YI00peHws,
JIeKapCTBEeHHbIe BelleCTBa, ObITOBask XUMUSI.
3auguta:  IlpeacraBsieHue  pe3y/bTaTOB
pellieHus1 KelicoB B (hopMe MUHHU-ZOK/IaZA C
Tpe3eHTalen

KoncynbTanus 2

i1 XapaKTepUCTHUKK YPOBHSI OCBOEHMsI yueOHOro marepuasa HCIO/b3YIOTCA C/IeAyHIIye
0003HayYeHus:
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1 - o3HaKOMUTeNbHBIN (Y3HaBaHUe PaHee W3yUeHHBIX 00BEKTOB, CBOICTB);

2 - PerpoAyKTUBHBIH (BLITIOSTHEHHE [IeITe/TbHOCTHU 110 00pas31ly, MHCTPYKL[UH WJIH TI0f, PYKOBO/ICTBOM);
3 - TNpPOAYKTUBHBIA (TJIAHMPOBaHME M CaMOCTOSITE/IbHOE BBLITIOJIHEHUE [lesATelbHOCTH, pelleHre
npobJieMHBIX 3a/1ay).

2.3. Per;1aMeHT pacripe/ie/ieHHs BUAOB padoT mo guciumnaude ¢ [JOT

[aHHas AUCIUTIMHA MOXKeT OBbITh peas30BaHa C IpUMeHeHWeM /IMCTaHLIMOHHBIX
obpa3oBaTenbHbIX TexHosoru# (I0T). Pacnipesenervie BUoB yuebHoOM paboThl, hopMaToB
TEKYIL[eT0 KOHTPOJIS TIpeZicTaB/ieHbl B Tabsuiie:

Tabnuia — PacripeiesieHre BUZIOB YUeOHOM paOOThI M TEKYIIIeH aTTeCTaluu

Bup yue0HO# padoThI dopmart npoBejeHUus
JIeKIIMOHHBIE 3aHSITHS YactruHo ¢ npuMeHeHreM 10T
IIpakTHUeCcKre 3aHITHS YactuuHo c npumeHeHuem 1OT
CamocrTosiTenibHast paboTa YactryHo ¢ puMmeHeHueM 10T
TeKkyIIMii KOHTPO/Ib YactuuHo c npumeHeHuem 10T
[IpoMeKyTOUHas arTecTalus YactuyHo ¢ npumeHeHueM [JOT

Hdoctynm K cucTeMe [JUCTAaHLMOHHBIX 00pa30BaTeNbHBIX  OCYIECTB/SETCS  KaXKAbIM
00yyaroIMMcsi CaMOCTOSITE/BHO € JI'060ro ycTpoiicTBa Ha noptaie: https://sziu-de.ranepa.ru. I[Taposb
¥ JIOTHH K JIMYHOMY KabuHeTy / IpouIIio NpefoCcTaBsieTcsl CTYAEHTY B [leKaHaTe.

Bce ¢opmbl Tekyirero KOHTPOJs, MPOBOJWMBbIE B CHUCTEMe AWCTAHLMOHHOTO OO0ydJeHws,
OLIEHMBAIOTCS B CHUCTeMe [WCTAaHLMOHHOro oOydeHusi. [locTynm K BUAE€O M MarepuanaM JeKLUi
TNIpe/loCTaB/IsIeTCs B TeUeHHe Bcero ceMecTpa. JocTyn K KaxoMy BUy paboT 1 KOMYeCTBO MOMbITOK
Ha BbIIOJIHEHHE 3a[aHUs IpefloCTaB/IsieTCs Ha OrpaHWYeHHOe BpeMsl COIJIACHO perjiaMeHTy
aucLuIuiHbL, onybmkoBanHoMmy B CZIO. IpenosaBaTesib OLjeHUBAET BHITIOIHEHHbIE 00yUYaroiMCst

paboThI He mo3aHee 10 paboumx JHEH 1Moc/ie OKOHUAaHHUS CPOKA BBITTOJTHEHHMS.

3. ®oH/] OLIEHOYHBIX CPEJCTB MPOMEKXYTOUHOM aTTeCTalMH 10 Y4eOHO! ANCHHUILIHHE
U MaTepHUaJIbl TEKYIero KOHTPOJIsI yCIIeBaeMOCTH 00yYaroIuxcsi

3.1. ®opMbI U MeTOAbI TEKYyIIero KOHTPOJS YCIIeBaeMOCTH O00ydYaroIUXCS H
NPOMEeXXYTOUHOM aTTecTaljuu

@OopMBI TEKYILero KOHTPOJIs yCIieBaeMOCTH:

IIpakTnueckue 3apanmsa (II3) — 3To 3azaHMs, C MOMOIIBIO KOTOPBIX Y y4dalUuXcs
(opMHUPYIOTCS U Pa3BMBaOTCS NPaBUIbHbIE PAKTUYECKUe 1eHCTBUSI.

[IpakTrueckue 3aZjaHusl B paMKaxX M3y4YeHUs AUCLUIVIMHBI «XUMUSI» TpeJCTaB/IeHbl
pellleHHeM 3afiay, COCTaB/IeHHeM XUMHUYeCKUX (POpPMYJ1 U ypaBHEHUM XUMHUYEeCKUX peakLyil.

Cucrtemartusalsi — MbIC/IUTe/IbHAs [JesaTe/bHOCTb, B IIpolLiecce KOTOPOW H3yuyaemble
00BeKThI OPraHU3yIOTCs B OTIPe/ie/IEHHY0 CCTeMY Ha OCHOBe BbIOpaHHOTO rpuHiumna. O0yuenue
TIPOLIeCCY CHUCTeMAaTH3aluy M03BOJIsIeT C(hOPMHPOBATh ¥ 00YUAIOIMXCS HaBbIK KIacCH(UKaIiy,
T.e. pacripefiesieHHsi 0ObEKTOB I10 TPyIIiaM Ha OCHOBE YCTAaHOBJIEHMsI CXOZCTBA M pa3/MuMy, a
TaK)Xe YUUT yCTaHaB/IMBaTh IPUUMHHO-C/IeJCTBEeHHbIe OTHOILIEHUS MEXX/Y 3yuyaeMbIMU (haKTaMH,
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BbIZIEJIITh OCHOBHbIE eWHULbI MaTepuana. CucTemMaTU3al[uM TpeAlIecTBYeT aHaiu3, CUHTe3,
0000111€H1e, CPaBHEHHUE.
KpuTepuu olleHHMBaHUS:

OyeHKU «omau4YHO» 3acily>KBaeT CTY/EeHT, eC/IU OH MOJIHOCThIO Y MPaBWIbHO BbIMOTHUI
3a/]aHUs U3 TIPAKTHUUeCKOl paboThl, BEPHO U TIOJHOCTBIO OTBETHII Ha [IOTIO/THUTETbHbIE BOTIPOCHI,
C/lerniasl BepHbBIW U TOJIHBIMA BBIBOZ, TI0 pe3y/IbTaTy paboThi;

OyeHKU «XOpouwo» 3aciy>XUBaeT CTY/IeHT, eC/IM OH MOJIHOCTbIO0 Y MPaBU/IbHO BbIMOTHUII
3a/laHUsT U3 TIPAKTHUeCKOW pabOThI, 3aTPyAHSETCS OTBETUTh Ha JIOTIOJTHUTE/IbHbIE BOIIPOCHI WA
He cJieJ1a/c/iesian HeBePHBIA BBIBOJ, 10 pe3y/ibTaTy paboThi;

OyeHKu «ydoenemeopumenbHO» 3aCay)kXUBaeT CTY[EeHT, eC/id OH He TOJHOCTbIO WU
YACTUYHO HEBEPHO BBITMOHU/ 3aJlaHUsl U3 TPAKTHUeCKOW paboThl, 3aTPYAHSIETCS OTBETUTh Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI W/IM He CZiefiajl/c/iesia HeBePHBIN BBIBO/] 110 Pe3y/bTaTy paboThl;

OyeHka «Hey008/1emeopume/ibHO» CTaBUTCS CTY/I€HTY, KOTOPbIM HEMPaBU/IbHO BITIOTHUI
3a/laHYsl U3 TIPAKTUUeCKOM paboThl UM COBCEM UX He BBITIOTHUIL.

Xumuueckuit AUKTaHT (X/]) — MeToZ, KOTOpBIM OTHOCUTCS K MMCbMeHHOU (dopme
KOHTPO/ISI 3HaHUM yuanmxcs. [Ipy mpoBefieHMM XUMHWUECKUX [WKTAaHTOB aKTUBU3WUPYETCS
MBIC/IUTE/IbHAS /IeITe/TbHOCTh YYallluXCsi, CaMOIMPOU3BOJILHO 3allOMUHAIOTCSl  CrielidaabHble
CBeJieHUs T10 TpeiMeTy. XUMUUeCKUil TUKTaHT HeCeT /I0TOHUTe/IbHbIe CBeJileHUs K h3ydyaeMou
TeMe, TIOMOTaeT MOHATh TIPUMeHeHe XUMHUeCKUX 3HaHUH B TIPOM3BO/ICTBE, MeIUIMHE, ObITy. OH
MOATBEP)K/AaeT CBSI3b HAayKU C >KM3HBIO, OCYLIECTB/ISIET MeXIpeJMeTHble CBs3W, pa3BHUBaeT
KpPYyTo30p, LXPOTY U HAyYHOCTh B3IJIS/IOB, YCU/IMBAeT MOTHUBALIMIO K U3yUeHUIO TIpe/IMeTa.

KpuTepuu orieHUBaHUS:

OyeHKu «Oomau4HO» 3aCJTy>KUBaeT CTYJeHT, eCJIM OH OTBeTWI NpaBu/IbHO Ha 90% BompocoB
TecTa;

OyeHKU «x0powlo» 3acily>KUBaeT CTyZeHT, eC/IU OH OTBETU/I [PaBU/IbHO Ha YaCTb BOIIPOCOB
70%-90%;

OyeHku «ydoenemeopumesnbHO» 3aCay>XUBaeT CTYZEHT, eC/M OH TPaBU/IbHO OTBETUJ
yacTb BOnpocoB 50%-70%;

OyeHKu «Hey0o08/n1emeopume/nbHO» 3aC/ly>KUBaeT CTYJEeHT, eC/Id OH INPaBU/IbHO OTBETU/I
MeHee yeMm Ha 50% BOMpPOCOB.

Joknaaae! ([I) - 3To camocTosiTenbHasi yueOHO-UCCIejoBaTeIbCKast paboTa CTyieHTa, rje
aBTOP PAaCKpbIBaeT CYTh MCCIeyeMoil Mpob/ieMbl, IPUBOUT pa3/IMnuHble TOUKH 3PEHHUs], @ TaKXKe
cobcTBeHHbIe B3r/sAAbl Ha Hee. CofiepykaHue Mareprasna AOJDKHO OBITh JIOTUUHBIM, U3/I0)KEHHe
MaTtepuana HOCUT MPO0/IeMHO-TIONCKOBBIN XapakKTep.

[TpumepHble 3Tarbl paboThI HaZl AOK/IaZOM: (OPMYIMPOBaHKE TeMbl (TeMa /0/DKHA OBbITh
aKTya/IbHOM, OPUTHMHA/IbHOW M WHTEPeCHOM M0 COZep’KaHWI0); MoJ00p U M3ydeHHe OCHOBHBIX
HCTOYHUKOB T10 TeMe; cocTaBjieHre bubsmorpaduu; obpaboTka 1 crucTemMaTr3alusi “HGOpMaliy;
pa3paboTka IulaHa; HamMcaHWe [OK/1aja; MyOIU4yHOe BBICTYIJIEHHME C  pe3y/bTaTaMu
YCClefloBaHUs (Ha ceMMHape, Ha 3ace[jlaHUU IpeJMETHOTO KPY)KKa, Ha CTy/leHYeCKOM Hay4HO-
MpaKTUUecKol KoH(epeHLIMH, Ha KOHCY/IbTallkK).

[JoKnaz No/KeH OTpakaTh:

- 3HaHWe COBPEMEHHOT'0 COCTOSIHUSI TIPO0/IeMbI;

- 000CcHOBaHMe BBIOPAaHHOU TeMBI; UCII0/Ib30BaHNE W3BECTHBIX Pe3y/IbTaTOB U (haKTOB;

- TIOJTHOTY LIMTUPYEMOM JIMTePaTypbl, CCHUTKMA Ha pab0ThI yUeHbIX, 3aHUMAIOLIUXCST JAHHON
ripo6ieMoti;
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- aKTyaJIbHOCTh TTOCTaB/IeHHOM MPO0/IeMbl; MaTepuasl, TOATBePKJAr0I[Ui HaydHoe, MO0
TpaKTHYeCcKoe 3HaYeHUe B COBPEMEeHHOEe BpeMs.
BricTynnienune ¢ [oK/1a0M NIPOAO/DKAeTCsl B TeueHUe 5-7 MUHYT. BeICTymieHHe CcTyzieHTa
C JOK/1a/IOM [JOJDKHO COTIPOBOXKAAThCS Npe3eHTaleld. BeicTynaroieMy CTyZieHTy, [0 OKOHYaHHUH
Tipe/iCTaB/IeHUs [IOK/IaZia, MOTYT OBITh 3a/laHbI BOTIPOCHI 110 TeMe /JOKJ/Iajia.
PexomeH/iyeMblii 06beM Jl0Kaia— 2-3 CTpaHUL{bl TIeYaTHOT'O TEKCTa.

Kputepun orjeHnBanus:

OyeHKu «OmAuU4YHO» BBICTABJISIETCS B TOM CJlydae, eC/Id TemMa pacKpbITa IOJHOCTHIO;
nipe/icTaB/ieH 000CHOBaHHBIN 00BEM MH(OPMALK; U3/I0KeHHe MaTepyasa IOTUYHO, JOCTYITHO;

OyeHKu «xOpow0» BBICTAB/ISIETCS B TOM CJlydae, ecyid TeMa packpbITa XOpOLIO, HO He B
TIO;THOM 00bEMe; MH(OpPMAaIUK MpeICTaBIeHO HeJOCTAaTOYHO; B OTZE/bHBIX CTyJasix HapylleHa
JIOTHKa B U3/I0’KEHUU MaTepuasa, He COBCeM JI0CTYITHO;

OyeHKu «y0oenemeopume/bHO» BBICTAB/ISAETCS B TOM CJyuyae, eC/id pacKpbiTa Masas
4yacTb TeMbl; IIOUCK HH(OpMalMy¥ IpOBeJEH I10BEPXHOCTHO; B H3J/IOKEHWM Marepuana
OTCYTCTBYeT JIOTHUKA, JOCTYITHOCTb;

OyeHKka «HeyO0o81emeopumesbHO» BBICTAB/SETCS B TOM C/ly4ae, €ClIU CTYJeHT He
BBITIO/THWI JJOKJIa,

Ompoc (O) - 3TO OCHOBHOM BHJ, YCTHOM MPOBEPKH, MOXXET HCIIOb30BaThCAd KakK
(poHTa/BHBIN (Ha BOTIPOCHI MTPETIo/aBaTe/isi 0 CPABHUTEIBHO HeOoIbIIoMy 00beMy MaTepuasa
KpaTKHe OTBeThl (KaK IPaBU/Io, C MeCTa) Aal0T MHOTHe 00yyJaroluecs), Tak U MHAUBUAYa/IbHbINA
(TipoBepKa 3HaHWI OT/AeMbHBIX 00yuaroiuxcst). KoMOMHUPOBaHHBIN OTPOC - OIHOBPEMEHHBIH
BBI30B [I/If OTBETa Cpa3y HeCKOJIbKUX 00yJaroluxcsi, U3 KOTOPBIX OAUH OTBeYaeT YCTHO, OJJUH-
JiBa TOTOBSITCSL K OTBeTY, BBINOJ/IHSAS Ha JOCKe pa3/IMyHble 3alliCH, & OCTa/IbHbIe BBIITO/IHSAIOT 3a
OTJe/IbHBIMU CTOJIaMU VHJUBU/ya/bHble IHMCbMEHHble WM [pakKTU4YeCKue 3a[aHus
TiperofiaBaTe’isl.

Kpurepuu oLieHUBaHUA:

OyeHKu «OmAuYHO» 3aCTy’>KUBaeT CTY/IeHT, e/ OH CBOOOJHO 1 TIPAaBU/IbHO OTBETH/T Ha
MOCTaBJ/IEHHBI BOMPOC, 3HAaeT OCHOBHble TEPMHHBI M OIpe/ie/ieHUs M0 TeMe, OTBeyaeT Ha
JIOTIO/THUTE/TbHbIe BOTIPOCHI;

OyeHKu «Xopowo» 3aciy>XUBaeT CTY/IeHT, eC/id OH CBOOOZHO M TIPaBU/IbHO OTBETHJI Ha
TIOCTaB/IeHHbIM BOMPOC, 3HAaeT OCHOBHble TePMHHBI U OMNpe/ie/ieHUsl 10 TeMe, 3aTpyJHsSeTcs
OTBeTUTb Ha [IOTI0/IHUTe/IbHbIe BOIIPOCHI;

OyeHKu «y0osn1emeopume/nbHO» 3aCIy>KUBaeT CTYAeHT, eC/Id OH MPaBUIbLHO OTBETU/ Ha
IIOCTaBJIEHHBbI BOIPOC, HO TPU 3TOM IUIOXO OPHEHTUPYeTCs B OCHOBHBIX TepMHUHAax |
orpefie/IeHUsIX 110 TeMe, He MO)KeT OTBeTUTb Ha JI0TIO/IHHATe IbHbIe BOIPOCHI;

OyeHka «Hey008/1emeopume/nbHO» CTAaBUTCS CTYZAEHTY, KOTOPbIM HeNpaBUIbHO OTBETU/
Ha BOMNPOC UM COBCEM He Jlajl OTBeTa.

TecrupoBanue (T) — 3aganus, c BappaHTamMu 0TBeTOB. KpuTepry oLieHMBaHUs

OyeHKu «omau4YHO» 3aCily’KUBaeT CTY/IeHT, eC/I OH OTBeTU/I IpaBu/IbHO Ha 90% BoOIpocoB
TeCTa;

OyeHKu «xOpowo» 3aC/yKUBaeT CTYZeHT, eC/IM OH OTBeTU/I [IPaBU/IBHO Ha YacTb BOIIPOCOB
70%-90%;

OyeHKu «ydosenemeopumesibHO» 3aCIy)KUBaeT CTYJeHT, eC/JM OH TpaBUIbHO OTBETU/I
yacTb BOnpocoB 50%-70%;

OyeHKu «Hey008/1emeopumenbHO» 3ac/y)KUBaeT CTYZEHT, eC/Id OH TMPaBUJIbHO OTBETUJ
MeHee yeMm Ha 50% BOMpPOCOB.
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dopMbl meKyuje2o KOHMpos:

YuebHast Harpy3ka 00yuaroIuxcs 1o dopma
BU/IaM yueOHbIX 3aHSTHM, Uac. TeKyLL[ero
Howmep Ha3Banue Tem O6s3aTebaas Cam KOHTPOJISA
TeMbI (pa3zenoB) Makcuma yCIieBaeMOCTH,
JIbHast Jlexum MpaxTika ' 5. | POMeXyTOuHO
u pab- 1 5 aTTecTaryu
Paspen 1. OcHOBBI CTPOEHU BelljecTBa
CrtpoeHue aTOMOB
1. XUMHYECKUX BHEMEHTOf 4 5 5 O, T
Y TIPUPOJa XUMUYECKON
CBSA3U
1 [Tepyoanrueckuii 3aKOH
’ u Tabnuna [J.1. 4 2 2 I3
MenpesneeBa
Pazgen 2. Xumurueckue peakiuu
2. Tunel XUMUUECKHAX
1 peakiuit 4 2 2 XA
? DJIEKTPOJIUTAUECKast
’ JAuUccolualys U UOHHbIN 4 2 2 113
2 obmeH
Pa3pen 3. CTpoeHue 1 CBOMCTBA HEOPraHUYeCKUX BelleCTB
Knaccudukarius,
3 HOMeEHK/IaTypa U
' CTpoeHue 4 2 2 O, X
1 HeopraH1uuecKux
BeIIleCTB
OU3NKO-XUMHUUECKHEe
3. CBOMCTBa
2 HEOPraHUYeCKUX 12 6 4 2 L3
Bell|eCTB
Pasnen 4. CTpoeHue 1 CBOMCTBA OPraHUYeCKUX BeleCcTB
Knaccuduxkanms,
4. CTpOeHue 1 4 9 9 XJ1
1 HOMeHK/IaTypa
OpraHUYeCKUX BeIeCTB
4. CBolicTBa OpraHM4YecKux
2 CcoeJMHeHU 12 6 4 2 13
N pentudukanus
OpraHuuecKuXx BellecTB,
4. WX 3HaUyeHue u
3 rprMeHeHue B ObITOBOM 6 2 2 2 T

Y TIPOU3BO/ICTBEHHOU

AedaTe/IbHOCTH YejiIoBeKa
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PBBAEH 5. Kunetuueckue u TeEPMOJVHAMHWYECKHE 3dKOHOMEPHOCTHU IMPOTEKAHUA XUMHUYECKUX

peakLuii
CKOpOCTb XUMUYECKUX
5 peakiuii. XvMuyeckoe 4 2 2 13
paBHOBecHe
Pa3pnen 6. PacTBophl
6 [TonsiThe o pacTBOpax 4 2 2 | | T, I13

Pazgen 7. XvMusi B ObITY ¥ TTPOM3BO/ICTBEHHOM [IeSITE/TBHOCTH Ue/IOBeKa

Xumusi B ObITY U
7 MPOX3BO/CTBEHHON 6 2 4 o,
JlesITe/IbHOCTH UesioBeKa

KoncynbTatmu 2
I1
POMEeXXyTOUHast 5 T
aTTecTauus
Bcero 72 32 32 6

ITpumeuanuve. dopmbl TeKyIllero KOHTPOJIsSl yCrieBaeMOCTU: MpakThuueckoe 3ajanue (I13),
xummuueckut fuktanT (X), poknagst (1), onpoc (O), TectupoBanue (T).

[TpomexxyTouHasi aTTecTalusi IpoxXoauT B (popme AuddepeHLMPOBaHHOTO 3aueTa.

MeTo/ OLIeHKH TP TIPOMEKYTOUHOW aTTeCTalluy — YCTHBIN (OW/IeTh) UM MTUChMEeHHBIN
(TecTpOBaHue).

Kputepuu orieHMBaHUS:

Onenka 0OyuaromMXcsi  OCYIIEeCTB/SIeTCS  TIperojiaBaTesieM IyTeM  TIPOBe/IeHUs
MPaKTUUeCKUX  3aHATUM, YCTHBIX  OMPOCOB, XWUMWYECKUMX [JUKTAaHTOB, I[IPOBe/eHUs
TIPOMEXKYTOUHOTO TeCTUPOBAHUS, a TAKXKe TIPY UTOTOBOU aTTeCTAlluK 00YUaroIUXCs TI0 yueOHOM
gucuuriviHe. [ToMMMO KaueCTBEHHBIX TOKa3aTresiell MPOUCXOAUT OLieHKa KauecTB JIMUHOCTH,
CTIOCOOCTBYIOIIMX Tepexo/ly 3HaHWK B yOeX[eHusi, BHyTpPeHHHe TOoOyAWTe/bHbIE MOTHBBI,
ro3HaBaTesbHasi aKTUBHOCTb U WHTEpPeC, CaMOCTOSTeJbHOCTb, KPUTUUHOCTh, TOJIOXKUTeTbHas
yueOHasi MOTHBALUS.

OcHoBHBbIe TT0Ka3aTen, KOHKPeTU3UPYIolle KPUTePUU 3HAHUM CTYJEHTOB — 3TO OL|€HKH
5 «OT/IMYHOY», 4 «XOpOLIO», 3 «Y[0BIETBOPUTE/IbHO», 2 «HEYZ0BI1eTBOPUTETbHOY.

OrieHKa CTYJeHTOB IMPOBOJAUTCS 110 IBYM OCHOBHBIM 0JI0KaM:

] npedmemHocmb 3HAHUll — TIOJIHOTA, TIPOYHOCTh 3HAHWM, YPOBEHb BOCIIPOM3BEEHUS
yCBaWBaeMOro COJiep)KaHWsi M CBsi3eil BHYTPU Hero; CBSI3U MeX[JY OT[e/bHbIMH YacCTsIMU
CoZiepkKaHUsI TIPU 3aKpeTUIeHNH 1 aKTya/in3al[uyl 3HaHWH, YMeHHWH; CTereHb rpeoOpa3oBaHus,
PEKOHCTPYKLMU U CPOPMUPOBAHHOCTH HOBBIX 3HAHWH, YMEHUH;

}  0606WeHHOCmb 3HAHUL — 9TO CHCTEMaTH3al[dsi, YMEeHHe CTPOUTb MEXKITPeJIMeTHbIe CBSI3H,
MCTI0/Tb30BaTh MOJTyueHHbIe 3HaHWsI BHe KOHTEKCTa yueOHOM JUCLIUTITUHEL.

Orenka IIpegMeTHOCTH 3HAHMI 000011eHHOCTH 3HAHUH

N3noxxeHune nojiydeHHbIX 3HaHUW B | BrlzenieHre Cy1eCTBEHHBIX

YCTHOM, MUCbMEHHON WIN TPHU3HAKOB M3YUEHHOI'0 C
«OT/IMUHO» . o
rpaduueckoit popme, 1osiHOe, B TOMOLLBIO OTepaLyn
cHricTeMe, B COOTBETCTBUU C aHa/IM3a U CUHTe3a;
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TpeboBaHUsIMU yueOHOI
TIPOTPAMMBI; [IOTTyCKAFOTCSI
e/IMHUYHbIE HECYIIIeCTBEHHbBIE
OIIIMOKH, CAMOCTOSTETEHO
HCTIpaB/IsieMble CTyZieHTaMU

BbISIBJIEHUE TIPUUHMHHO-
CNe/ICTBEHHBIX CBsI3el;
(hopMynMpOBKa BLIBO/IOB U
0000111eHMI; cBOOOIHOE
orepypoBaHute W3BeCTHBIMU
(hakTamu U CBeZileHUSIMU C
HCII0/Ib30BaHUEM CBe/IeHUI
13 IDYTUX TIPeZIMETOB

«Xopouio»

W35105keHre no/TyueHHbIX 3HaHUM B

YCTHOU, MMCbMEHHOU U
rpaduyeckoii hopme, MoHOE, B
CUcTeMe, B COOTBETCTBUU C
TpeboBaHUSIMH yueOHOM
TIPOTPAMMBI; [IOTTY CKAFOTCSI
OTZie/TbHBIE HEeCYI[eCTBEeHHBIE
OILIMOKH, UCTIPABJIsieMble
CTYZileHTaMH T10CJIe yKa3aHust
Tiperio/iaBaTesisi HA HUX

BeoifjesieHue CyljeCTBeHHbIX
MPU3HAKOB U3yUeHHOT0 C
TOMOILIbIO OrepaLyii
aHa/iM3a U CUHTe3a;
BbISIB/IEHUI IPUUMHHO-
CNe/ICTBEeHHBIX CBSI3el;
(hopMy/IMpOBKa BBIBOJIOB U
0000111eHUH, B KOTOPBIX
MOTYT OBITh OT/e/TbHbIE
HecCyI[eCTBeHHbIe OIINOKY;
Mo TBepP K/IeHHe N3yUeHHOT0
M3BeCTHBIMU (PaKTaMu U
CBe/IeHUSIMU

«Y JOBJIETBOPUTEJILHO»

VI3n10>keHre OTyYeHHbIX 3HaHUI
HeroJIHoe, O/JHAKO 3TO He
TIPEMNATCTBYET YCBOEHUIO

NOC/IeIYIOLLero MPOrpaMMHOr0
MaTepuasa; JOMyCKatTCs
OTJie/IbHbIe CyLl|eCTBeHHbIe
OLIMOKH, UCTIpaBJ/ieHHbIE C
MIOMOLLbIO TIPeroaBaTeist

3aTpyJHeHus IIpu
BBITIOJIHEHUH CYL|€CTBEHHBIX
MPU3HAKOB U3yUYEHHOr 0, MpHU
BbISIB/IEHUY TTPUUYMHHO-
C/e/ICTBEHHBIX CBsi3el 1
(hopMyIMpOBKe BLIBOZIOB

«HeypoBneTBopUTe/ILHO»

W3noxeHre yueOHOTO MaTepHasia
HeIoJ/IHoe, beccucTeMHoe, 4To
TIPEMNSATCTBYET YCBOEHUIO
roc/eyoIel yueOHoH
UHGbOPMaLUK; CYIIIeCTBEHHbIE
OLIMOKY, HEUCITPaBJIsieMble JJaXKe C
TIOMOLIIBIO TIPETIoZaBaTe s

beccucremHoe BblieieHHE
C/Ty4YalHbIX MMPU3HAKOB
V3y4YeHHOI' 0; HeyMeHHe
NPOX3BOUTh MPOCTeNIIe
orepaLuu aHaau3a u
CHMHTe3a; ZiesiaTh 00001IeHus,
BBIBO/IbI

3.2 Marepuabl TeKyIiero 4 NpoMe)KyTOYHOr0 KOHTPOJIsI YCIIeBaeMOCTH 00yJaromuxcst

ITpumepHoe npakTHueckoe 3asanue (I13):

1. Kakoe KomuecTBO BelljecTBa (MoJb) cosisiHoM KucioTel HCI copepxxutcs B pacTBope

maccoii 80,3 r?

2. CocraBbTe 3/IeKTPOHHYIO (hOPMY/Ty U rpaMuecKyro CXemy paciipesiesieHusi 3J1eKTPOHOB B

dTOMe a/TFOMUHUA.

3. Ha3zoBwure yry1eBoAopo/ibl 110 MEX/YHAPOJHON HOMEHK/IaType:
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CH;
|
1) CH3 -C- CHZ — CH3;
|
CH;
CH;

|
2)CH3—CH:C—CH2—C—CH3;

| |
C2H5 CH3

3) CH,=CH-C=CH-CH,

|
Cf‘Z»I_I7

4) CH;-C=C-CH-CH,-CH-CHsj
| |
CH; CHj;
4. CocTtaBbTe CTPYKTypHBIe (POPMYJIbl YI/IEBOLOPOAOB 10 UX HAa3BAHUSM:

1) 2-merun-3-3TU/IEHTaH;
2) 4,4-numeTuinrekcen-1;
3) neHrajgueH — 1,4

4) 3,3-pumMeTunoyTHH-1

ITpuMepHbIH XUMHUYeCKU# AUKTAHT (X/1):

1. | XuMus1 — 5TO HayKa O BellleCTBax 1 UX IIpeBpallleHUsIX. Ja

2. | ATom — 3T0 Me/ibUaiiliasg XMMUUECKH Jie/iMMast YacTHLIA. Het

3. | [Ipu3HaK — 3TO OT/IMUUTE/ILHOE CBOMCTBO, 00I1lee /Jisi BCeH TPYITTbI MaTepUaioB Tla
WIN BEIIeCTB.

4. | BellecTBO — 3TO TO, M3 Yero COCTOSIT IpeIMeThI U TeJa. Ha

5. | IlpocToe BellleCcTBO COCTOUT M3 aTOMOB Pa3HbIX XMMHUUECKHX 371eMEHTOB. Het

6. | Xumuyeckuit 3;1eMeHT — 3TO COBOKVITHOCTh aTOMOB OZTHOT'O BH/IA. Jla

7. | MaTepuan uMeeT XMUUYECKHI COCTaB U CBOMCTBA, KOTOPble MOTYT U3MEHSITCS B Tla
HEKOTOPBIX Tpejiesiax.

8. | CoegrHeHMsT — 5TO MIPOCTHIE BellleCTBa. Het

9. | CnoxxHbIe BeleCcTBa — 3TO BellleCTBa, COCTOSILHE U3 HeCKOJIBKUX XUMUUECKHUX Tla
3/1EMEHTOB.

10. | Pusuyeckre CBONCTBA — 3TO CBONCTBA BellleCTBa, KOTOPbIe He 3aBUCST OT Tla
BO3EeMCTBHS Ha BeIleCTBO JPYIrUX MaTepHUaa0B W1 BellleCTB.

11. | Moneky/a — 3T0 Mejbuaninasi XUMHUeCKHU Jie/IMMasi 4aCcTUILIa. la

12. | AToM — 3T0 MepUalasg XMMHUUeCKU HeJieMMast YacTHLIA. Ja

13. | XvMHuecKue CBOMCTBA — 3TO CBOMCTBA Bell[eCTBa, KOTOPbIe XapaKTePU3yHOT
C11I0COOHOCTh 3TOr0 BEIIeCTBA BCTYNAaTh B XMMHUUECKOe B3aUMO/IeHCTBHE. Aa

14. | XvMHuueckasi peakLivsi — 3TO sIBJIeHHe, KOTOPOe He COTIPOBOXK/AAETCSI U3MEeHEeHueM Het
BelllecTBa MM 00pa30BaHKEM HOBOT'O BEIeCTBa.

15. | XumMmnueckasi peakijysi — 3T0 XMMHUECKOe sIBJIeHHe. Ila

16. | dusnyeckue siBIeHUsI He COMTPOBOXKIAIOTCsI 00pa30BaHKHeM HOBOI'O BeIleCTBa. Ja

17. | XuMuueckue CBOMCTBA BellleCTBA He 3aBUCAT OT CTPOEHUSI BellleCTRa. Het
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18. | npekc nokasbiBaeT YMC/I0 aTOMOB XUMUUECKOI'0 3/IeMeHTa, COoZlep Kallierocs B Tla
KOHKDETHOM BellleCTBe.

19. | YpaBHeHUe XMMHUUECKOW peakLMU — 3TO yC/IOBHAs 3aMyCh XMMHUYECKOro Tporjecca Tla
YT XUMUYECKOU peakI1u.

20. | XruMuryeckasi hopMyJia — 3TO yCJIOBHAsI 3alMCh COCTaBa BeleCTBa. [Ha

IIpumepHbIe Tembl AoKaaAa ([):

1.

W o NP RN

OCHOBOITO/IOKHUK IepUOJUYECKOU crcTeMbl 31eMeHTOoB [I. V1. MeHgenees.
KauecTBeHHbIe peaki[ui B HEOPraHUUeCKON XUMUU.

MmuHepasnbHast BOZia - YHUKa/IbHbIN /lap IPUPOJBL.

UckyccTBo hoTorpaduu v Xumusl.

AnxymMusi-mMarvs Wik Hayka?

OTaHon: BenMyaiiiiee 6;1aro UK CTpALIHOE 3710.

3aMeHMMbIe Y He3aMeHUMble aMUHOKHUCIIOTHI.

Mudbl 0 MUTaHUM.

buorexHosiorus ¥ reHHast HNH)XEHEPUS.

10. XuMu4 U SKOJIOTUS.

11. MonekynspHas KyXHs.

IIpumepHbIe Bonpock! Aas onpoca (O):

1.

3.
4.

Kakue BelijectBa OTHOCATCA K 71eKTposuTaM? [lepeuriciiite OCHOBHBIE TT0JI0’KEHUS
TEOPUH 3JIEKTPOIUTUUECKOW JUCCOLALUH.

Kakue HeopraHuueckue CoeJUHEeHHUs1 Ha3bIBalOTCsl OKCHUZaMu? TIpuBeaiTe XUMHUUECKHEe
peakLyy, XapaKTepu3yHollre CBOMCTBA OKCH/IOB.

Kakue opranuyeckue BelljeCTBa Ha3bIBAIOTCS CIIUPTaMU?

Ha3zoBute YPOBHH OPrdHU3adlI CTPYKTYPhI OeKOBBIX MOJIEKYJI, oxapaKTepI/Byf/iTe ux.

ITpumepnsIi Tect (T):

1.

[TonoxxuTenbHO 3apsbkKeHHas YaCTULIA Ha3bIBaeTCs

1) anekTpoH

2) mpoToH

3) HeWTpoH

Slipo aToMa IUTUSI COCTOUT U3 3 TIPOTOHOB U 4 HeWTPOHOB. CKOJILKO BOKPYT siipa
BpalllaeTcsl 3/IeKTPOHOB

1) 3

2) 4

3) 7

Kakue yacTuLibl NPOBOJAT 3/IEKTPUYECKHI TOK B PACTBOPE 3/1eKTPOIUTOB?
1) aromsl

2) MOMeKyJIbl

3) HOHBI

4) TPOTOHBI

Kucnots! — 310

1) C10KHBIE BellecTBa, 06pa3013aHH1>1e dTOMaMH1 MeTa/I/IOB U KMC/IOTHBIMUM OCTATKAMMU.
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2) Ci0XHbIe BeleCTBa, KOTOpPbIe COCTOAIT U3 aTOMOB BO/IOP0/a, CIIOCOOHBIX
3aMeIlaThCsl Ha aTOMbI MeTa/I/IOB M KUC/IOTHBIX 0CTAaTKOB.

3) CroxxHble BelllecTBa, B COCTaB KOTOPBIX BXOASAT aTOMbl METa/JIOB, COeIMHEHHBIE C
OJIHOU WM HECKOJIbKUMU TM/IPOKCOTPYIITIaMH.

Bribepurte psifi IBYXOCHOBHBIX KHUC/IOT:

1) H,COs, HBr, H3PO,,

2) H,S0,, H,CO3, H,SiO;;,

3) H,COs, H3BOs3, HCI.

XuMuyeckasi CBsi3b B KpUCTasl/Ie OKCH/Ia KasbLIUs:
1) KoBa/jleHTHasi HEMoJISIPHasi;

2) KOBaJIeHTHasi MOJIsIpHas;

3) MeTa/IMyecKas;

4) woHHas.

CoeyiHeHHSIMU C KOBaJIeHTHOM HeTIOMSIPHOM Y MOHHOM CBSI3bIO SIBJISTFOTCS
COOTBETCTBEHHO:

1) oxcup dpochopa u oKcHpa HATPUA;

2) XJIOpW/l HaTpUsl U XJIOp;

3) as3oT u cynbpuz HaTpUs;

4) X10pyj, KalbLys U XJIOPOBOZIOPOA.

BribepuTe /1Ba BbICKa3bIBaHUsI, B KOTOPBIX TOBOPUTCS O CeJieHe KaK 0 XUMUYeCKOM
3/1IeMeHTe:

1) CeneH - XpyTKuii 6J1eCTAIIMN Ha U3/I0Me HemMeTaslyl UéPHOTO LiBeTa.

2) CerneH He crioco0eH TopeTh Ha BO3/IyXe CaMOCTOSITENBHO.

3) Ce/eH BXOJUT B COCTaB aKTHBHOI'0 IieHTPa (hepMeHTOB MeTado/M3Ma
HYKJ/IEMHOBBIX KHCJIOT, IMNU/I0B, TOPMOHOB.

4) CeJeH - aHAJ/IOT Cepbl M MPOSAB/IAET CTeNeHU OKUC/IeHuA -2, +4 u +6.

5) CeseH B YMCTOM BH/Ie LLIMPOKO UCMO/Ib30Ba/ICs B cepeuHe 20-ro BeKa B BOEHHOM
TeXHUKe.

3.3. OueHouHbIe CpeJCTBA M0 JUCLUIUTHHE /ISl IPOMEe)XYTOUHOM aTTecTaluu

[Tpome)xyTouHasi aTTeCTaLusi IPOBOJAMTCS B COOTBETCTBUH C YUeOHBIM TIJIAHOM U paboueii
nporpammoii B popme auddepeHIIMPOBaHHOTO 3aueTa, K KOTOPOMY OOyUaroL[UiiCs Oy CKaeTCst

IpH YCJIOBUU BBITIOJITHEHUA BCEX MPAKTUYECKHUX WU CaMOCTOATE/TIbHBIX pa60T.

OuddepeHMpoBaHHbBIN 3aUeT MPOBOJUTCS B BHZe TecTOBOM paboThl. Tect coctouT u3 40
3a/IaHWI Pa3HOT'O YPOBHS CJIOXKHOCTH, YTO ITO3BOJISIET TIPOBEPUTH JOCTH)KEHUSI CTYZIeHTOM YPOBHS

00s13aTe/TbHOM TTOATOTOBKH T10 TEMaM:

OCHOBBI CTpOEHUA BelljeCcTBa

XHUMHUUeCKue peakLuu

CTpoeHye 1 CBOWCTBa HEOPTaHUUYECKHX BellleCTB
CTpoeHye 1 CBOWCTBa OpPraHUYeCKHX BellleCTB

25



e KuHeTHyeckMe U TepMOJMHaMUUeCKHe 3aKOHOMEpPHOCTH TIpPOTeKaHUsl XUMHUEeCKUX
peakLuii

® PacTtBOpbI

¢ Xumusi B ObITY U TPOM3BO/ICTBEHHOM [J|esiTe/IbHOCTH YesioBeka

Bbi0epuTe BepHbIe BADUAHTHI OTBETA:

1. K ankaHam OTHOCUTCS BelljeCTBO, Metolliee Gopmyy
1) C,Hy,

2) CyHono
3) CnHoneo
4) CyHans
2. H30MepoM OKTaHa SIB/ISIeTCA:
1) 2 —wmetun — 3 3TUIINEHTaH
2) 2,3 — quMeTH/ITIeHTaH
3) 3 —sTwirenTaH
4) 3 — MeTWUIOKTaH
3. CtpykrypHas ¢hopMya BelljeCcTBa 2 — MeTU/ITIeHTeH — 1 - 3T
1) CH; - CH(CH3) — CH, — CH = CH,
2) CH3;-CH,; - CH, - C(CH3) = CH,
3) CH, = C(CHj3) — CH, — CH(CH3) — CH3
4) CH, = C(CH3)-CH3;
4. DTHH U aleTU/IeH — 3TO
1) romoJioru
2) u30Mepsl
3) O/IHO W TOXe BeIleCTBO

5. C kakum u3 rnepeyrc/IeHHbIX BEIeCTB pearupyeT MeTdH:

1) NaOH
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2) HNO;
3) CO,
4) CaO
6. HasBanue HecooTBercTBYyOLIEe peakuyu CH; — COH + H, —» C,HsOH
1) mpucoenrHeHUe
2) ruppvpoBaHUe
3) rujpaTaius
4) BOCCTaHOB/IEHHE
7. Peakius o0pa3oBaHus CIIOXKHBIX 3(UPOB HAa3bIBAETCS:
1) xpekuHr
2) sTepuduKalys
3) pJerujparauu
4) TOJMKOHJEHCaln

8. DsekTpoHeWTpa/bHas YacTHULiA, COCTOsIAs U3 I[0JIOKUTETbHO 3apsUKeHHOro sifipa U
OTpULIATE/IbHO 3apsDKEHHBIX 37IEKTPOHOB 3TO:

1) arowm;

2) BeIecTBo;
3) TpOTOH;
4) 3MeKTpOH.

9. Arnenwue Cyl1leCTBOBaHHA HECKOJ/IbKUX TIPDOCTBIX BeIleCTB HW3 OAHOIO MW TOro e
XUMHWYEeCKOro 3jieMeHTa 3TO...

1) xXuMHUecKoe sIB/IeHUE;
2) cTexuoMeTpus;
3) asIoTponus;

4) du3uueckoe siBleHNUe.
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10. Kak HaliT¥ OTHOCHUTEJIbHYI0 aTOMHYI0 MaccCy 3/1leMeHTa?
1) mno dopmyse
2) mocMoTpeTh B Tabnmily MeHzeneeBa;
3) mocMoTpeThb B TabJHLly PaCTBOPUMOCTH;
4) B 3afiauax OHa BCerjia JjaHa.

11. Xumuueckue JJIEMEHTBI, dTOMbI KOTOPbLIX OTAAIOT 3JIEKTPOHBI C  BHEHIIHETO
SHEpPreTuueCKoro ypoBHs 3TO:

1) okucnureny,;

2) BOCCTaHOBUTEJIH;
3) MeTaibl;

4) HemeTabl.

12. TomoreHHasi ccTeMa, COCTOSIIIasi U3 PAaCTBOPHUTEJIsI, YaCTUL] pACTBOPEHHOTO Bell[eCTBa U
MIPOZAYKTOB WX B3aUMO/IeHCTBUS 3TO:

1) pactBop;

2) HaCBIIeHHBIN PacTBOpP;

3) mepeHachILL|eHHbINA PacTBOP;
4) HeHaChIIIeHHBIN pacTBOP.

13. CoefuHeHus1, KOTOPbIe B BOJHBIX PACTBOpPaXx MOUTH MOTHOCTHIO JUCCOLMUPYIOT HAa UOHBI
3TO:

1) cnabble 37eKTPOUTHI;
2) CWIbHBIE 3JIEKTPOJIUTHI;
3) KHUCJIOTBI;
4) ocHOBaHwUs.
14. BoibepuTe U3 Mpe/ICTaB/IeHHBIX BEIIeCTB KAC/IOThI, HA30BUTE eé:
1) BaSOy;
2) NaOH;
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3) CuO;
4) H,SO,.
15. BoibepuTe 13 Mpe/iCTaB/IeHHBIX BEIleCTB OCHOBAHMUS:
1) CuSOg;
2) KOH;
3) HCJ;
4) H,SO,.
16. BoibepuTe 13 Mpe/ICTaB/IeHHBIX BEIIECTB COJIH:
1) HNOg;
2) Ba(OH)y;
3) HI;
4) CuCl.
17. XuMus usyuvaer:
1) mpupofHbIe sIB/IeHUS;
2) crocoObl OTyYeHUsI BEIIeCTB;
3) cocTaB, CTpOeHHe, CBOMCTBA U MpeBpalljeHus BellleCTB;
4) opraHuhuecKue BelllecTBa
18. BoibepuTe 13 npe/iCTaBAeHHBIX BeIlleCTB CHU/IbHbIE 31€KTPOJIUTHIL:
1) HNOy;
2) HCN;
3) H.S;
4) HIL
19. TIpouecc pacnaja BelljecTsa Ha UOHBI IIPY €ro paCTBOPEHUU WIX pacIljlaB/IeHUH 3TO:

1) snekTpo/sMTAYECKas AUCCOLMALIS;
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2) 27eKTpOXUMUUecKas AUCCOLralius;
3) ruaposus;
4) ruApupoBaHue.

20. CooTHecTH (popMy/ibl ¥ Ha3BaHUsI KUCJIOT:

1. cepHas K1C/IOTa; A) HNO;3
2. consiHasi KUCJIOTa; b) HCI

3. a30THas KUCJIOTa; B) H,SO,
4. pocdopHas kucioTa I") H3PO,

21. Bribepure mMeTast U3 C/ieAyIOMIUX XUMUUYECKUX 3/IEMEHTOB:

1. Au
2. Cl
3. S
4. C

22. Uto nokasbiBaeT MOpsKOBbIM HOMeD 3/1eMeHTa:
1) 3apspg siapa
2) ATomHYH Maccy
3) Ywucio U30TOMoB
4) Ywucio HeUTPOHOB
23. B rpymmnax cBepxy BHU3, paZuyc:
1) yBenmuuuBaeTcs
2) yMeHbIIaeTcs
3) He U3MeHsIeTCst
4) ¥ yBeMUMBAeTCs, U YMEeHbIIIaeTCs

24. V13 1aHHBIX BeIeCTB BbiOepUTe CI0XKHOE BeIlleCTBO:
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1) cepHas KUCJIOTa;
2) iiop;

3) anmas;

4) 030H.

25. XKup obpa3yeTcs B pe3y/bTaTe B3aUMOAEHCTBUS
1) cTeapyHOBOW KUCJIOTHI U MeTaHO/Ia
2) O0NeuHOBOW KUC/IOThI U 3TU/IEHTJIUKOJIS
3) auetanbjaervja u rjiviepuHa
4) T/IMlieprHa U NaTlbMUTUHOBOM KHUC/IOThI
26. XMHUUYeCKUl 371eMeHT - 3TO
1) BUA aTOMOB C O/IMHAKOBBIM 3apsiZioM s1/ipa;

2) 371eKTpOHeNTpasbHas YacTULia, COCTOSALIAs U3 MOJI0XKUTE/IBHO 3apS’KeHHOT0 aTOMHOTO
s/ipa ¥ OTPULIATE/IbHO 3apsUKEHHbBIX 3/IeKTPOHOB;

3) oTpHLaTe/NbHO 3apsUKeHHbIN HOH;
4) TOJIOKWUTENIbHO 3apsDKeHHBIN WOH.
27. 1npo aTromMa COCTOUT U3 YaCTHL;:
1) HeWTPOHOB U 37IEKTPOHOB
2) TNPOTOHOB U HENTPOHOB
3) TIPOTOHOB U 3/IEKTPOHOB
4) HEUTPOHOB
28. DnekTpoHHasi hopMyJia BHEIITHET0 37IeKTPOHHOT'O CJI0ST MarHUsI
1) 3st
2) 3S%2p’
3) 3S22p?
4) 382
29. IlepojUHOCTH B USMEHEHUU
CBOMCTB XMMUYECKHUX 3JIEMEHTOB SIB/ISIETCS Pe3y/IbTaTOM

1) nepuoaMuecKOro MOBTOPEHMS UMC/ia 3/1eKTPOHOB Ha BHEIIIHEM YDOBHE B aTOMe;
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30.

31.

32.

33.

2) BO3pacTaHus 3apsza s7pa;

3) BO3pacTaHUs YMC/Ia 3/IEKTPOHOB Ha BHEIIIHEM YPOBHE;

4) Bo3pacTaHus 3apsja g/pa U unciia 3J1eKTPOHOB Ha BHEIIIHEM YPOBHe

,[[JIH cosieil 1 OCHOBHBIX OKCHOB XdapdKTE€PEH BU XUMHUUYECKOH CBSA3U

1) uoHHas
2) KOBaJIeHTHas HeloJsipHast
3) MeTa/uIAuecKas
4) KoBajleHTHasl NoJIIpHast
AnnoTtponHble MOAW(UKALIUU - 3TO
1) O, u0s3
2) O,u SO,
3) O,uSO;
4) O, u CO,
Peakijusi, ypaBHeHHe KOTOPOM
Zn +2 HCIl = ZnCl, +H,1 oTHOCUTCS K peakiusiM:

1) coeauHeHus
2) pasnokeHus

3) 3amelleHus

4) obmeHa

VcTvHHBIE pacTBOPBI UMEIOT pa3Mephbl AUCIIePCHBIX UaCTHUL]
1) meHee 1 HM

2) ot 1 po 100 um

3) 6oseel00 HM

4) pasHo 100 H™M

34. KucoTbl UMeIOT GopMyTy
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35.

36.

37.

38.

1) CO,

2) H,CO;
3) K,CO;
4) NaOH

O61BEM rasa Bozopoia, 006pa3yrolerocs rpy B3auMo/IelCTBUY I[UHKa Macco 6,5 rpaMMoB
C XJIOPOBOZOPOZAHOM KWC/IOTOM MO ypaBHeHHio peakuyuu Zn +2 HCI = Zn Cl, +Hjyt
COCTaBJIsIeT:

1) 22,4 n
2) 11;2 m
3) L,12 1
4) 2,24 n.

AMCI)OTeprIe CoeJHEHUA — 3TO COeJUHEHHs, KOTOpblI€e B 3dBUCUMOCTH OT YCHOBHﬁ,
BBEII/IMO,E[EI\/’ICTBYIOT C BelmecTBaMu

1) kucnoramu;

2) OCHOBaHUSIMU;

3) KWCJIOTaMHU U I1le/I0UaMy;
4) TIPOCTHIMH BellieCTBaMU

CepHasi KUC/IOTa U TUIPOOKCH/] HATPHsi TIPUMEHSTIOTCSI B aKKyMYJISTOPHBIX OaTapesix, Tak
KaK OHHU:

1) Hes1eKTpoIUTHI

2) cabble 3/1IeKTPOJTUTBI

3) cu/bHBIE /IEKTPOJIATEI

4) cpenHUe 3/1eKTPOUThI

[TprMeHeHUe MeTas/IOB B KaueCTBe NTPOBOJHUKOB OCHOBaHO Ha CBOMCTBax
1) TBEpHOCTH

2) 37eKTPOINPOBOAHOCTh
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3) TIaCTUUHOCTh
4) TensoNpoBOJHOCTD
39. CKOpOCTh XMMUYeCKOW peakLiii TOpeHus Cepbl B KUC/IOPO/e YMeHbIIaeTCs IIPU
1) yBenMuyeHUM KOHLIEHTpaLMX KUCI0pPOo/a
2) TOBBIIIEHUM TeMIepaTypbl
3) TMOHWXKeHUU TeMIepaTyphl

4) yBenMUeHUM KOHIL|eHTPAI[UM OKCHa cephbl (4)
40. OTHOCHTeIbHAsA MOJIEKY/IsIPHas Macca yryiekucsioro rasa CO, cocraBisier:

1) 123;
2) 44,
3) 18;
4) 46.
OTBeThI
1-3 2-1 3-3 4-3 5-2 6-3 7-2 8-1 9-3 10-1
11-2 12-1 13-2 14-4 15-2 16-4 17-4 18-4 19-1 20-1B,26.3a,4r
21-1 22-1 23-1 24-2 25-4 26-1 27-2 28-4 29-1 30-1
31-1 32-3 33-1 34-2 35-4 36-3 37-3 38-2 39-2 40-2
KosinuecTBo HaOpaHHBIX 0a/1/I0B OueHka
40 — 36 5 (OT/IUYHO)
36— 28 4 (xopor1o)
28 - 20 3 (Y10BJIETBOPUTEJILHO)
20-0 2 (HeyI0BJ/IeTBOPUTE/BHO)

4. MeToanyecKre yKa3aHus A1 00yYarOIIUXCS 110 OCBOEHHIO JUCIIUILTHHBI

[Ipucrtynas x usyueHuro fucuuruivHel b/1.12 Xumus, CTyleHT [O/DKeH 03HaKOMUTBCS C
cofiep>kaHueM [laHHOW «Paboueli yueOHOUW MporpamMMbl JUCLUTUTMHBI» C TeM, YTOObI MMeThb
YyeTKOe Tpe/icTaB/eHre 0 CBoell paboTe.

N3yyenne JUCLMIUVIMHBL  OCYLIeCTBJ/IIeTCI Ha  OCHOBe  BBbIJJaHHBIX CTY/IEeHTY
TiperiofiaBaTesieM peKOMeH/jallkii 110 BBIIOTHEHUIO BCeX 3a/JaHrH, IpelyCMOTPEHHBIX YueOHbIM
TJIaHOM U IPOTPaMMOHA.

B mepByto ouepesp HEOOXOAWMO YSCHUTH IieJib U 3afaud HM3ydyaeMOW MCLIUIIMHBI,
OLIeHUTh 00BeM MaTepHasa, OTBeJEeHHOTO [ W3yuYeHHsl CTy/JeHTaMH CaMOCTOSITEebHO,
1oZi006paTh OCHOBHYIO U ZIOTIOTHUTE/IbHYIO TUTepPaTypy, BLISIBUTH HarboJsiee BayKHbIe MPO0O/IeMbl,
CTOsILLME 110 BOMPOCAaM U3y4yaeMOH AUCLIUIIIMHBIL.
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BrimonHenue BH,Z[aHI/II\/’I OCyLlIeCTB/IA€TCA B COOTBETCTBHUU C yT-Ie6HI)IM IIJIAaHOM U

nporpaMMoﬁ. Onu JAOJDKHBI BBITIO/THATBCA B COOTBETCTBHUU C METOANYECKHUMH DEKOMeHJalluaAMU,

BbIIAHHBIMU TIpETIoAdBdTe/IeM, U MPEeACTdB/IEHBI B YCTAHOBJ/IEHHbIE TIDEI0JaBaTe/IeM CDOKHU.

MByan MMepBONCTOYHUKH, uenecoo6pa3Ho 3dKOHCITEKTUPOBATb TOT MaTepHdJl, KOTOPBIﬁ

He COO0OIIIa/ICs CTy/IeHTaM Ha JIEKIHSIX.

Ha 3aHATUAX JIEKMOHHOTO W TIPAaKTUYeCKOTO XapakTepa CTyJeHTaM aJisi paboThl

TpeOyeTcst: TeTpa/ib AJIs 3aIUCH JIEKIUH U 3a/JaHuH.

5. YueGHas imTepaTypa U pecypcbl HH(OPMaILHOHHO-Te/IeKOMMYHHUKAI[HOHHOMN
cetd "VHTepHeT"

OcHoBHas /iMTeparypa
Bopucos, A. H., Xumus : yue6ruk / A. H. Bopucos, E. C. Octpornisizos, T. B. Boiitjosa,
JI. T1. AppameBa. — Mocksa : KnoPyc, 2024. — 331 c. — ISBN 978-5-406-11987-7. —
URL: https://book.ru/book/950237 (mata obpamienus: 26.09.2023). — Tekct
3/IeKTPOHHBIH.
[onosiHyTeIbHAsA UTEpaTypa

AunduHorenoBa, M. B. Xwmus: y4yeOHUK UM TPaKTUKyM [JIi CpeJHero
ripodeccronansHOro obpasoanus / Y. B. AudunoreHosa, A. B. babkos, B. A. TTomnkos.
— 2-e u3[., ucnp. u gon. — Mocksa: U3garensctBo FOpawr, 2022. — 291 c.
leromixuna, H. A. O6ujas xumusi: yuebnuk ans CIIO / H. A. Illeromuxuna, JI. B.
MwuHaeBckast. — CaHkt-ITetepOypr: Jlanb, 2021. — 164 c.
. Xumus. 10 knacc. Yrny6snénnsiii ypoBeHs : yuebHuk/ B.B. Epemun, H.E. Ky3bmeHko,
B.A. Tepenun, A.A. [Ipo3znos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: IIpocBenienue,
2022. — 446, [2] c.: un.
. UepnukoBa, H. FO. XumMust B OCTYITHOM H3/I0’KeHUH: yueOHoe rmocobue s crio / H. FO.
YepHukoBa. — 2-e u3f., crep. — CaHkr-IletepOypr: Jlanb, 2022. — 316 c. — ISBN 978-
5-8114-9500-9. — TeKcT: 37eKTPOHHBIN // JIaHb: 371€KTPOHHO-OMO/IMOTEeYHAsT CUCTEMa.
— URL: https://e.lanbook.com/book/195532 (mata obpartenusi: 14.10.2022). — Pexxum
JlOCTyIa: /711 aBTOPU3. M0/Ib30BaTesIen.
[eBHunbIHA, JI. B. Xumus: yuebHoe mocobue / JI. B. [lleBHutipiHa, A. V. AnlapHeB. —
HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — TekcT:
IeKTPOHHBI  //  JlaHb:  3MeKTpOHHO-OMOMMoTeuHass  cuctema. —  URL:
https://e.lanbook.com/book/118505 (zmata obparrjerus: 14.10.2022). — PexxuM gocTyma:
[l aBTOPU3. TI0JIb30BaTesIei.
bmunos, JI. H. Xumus: yuebnuk anas CITO / JI. H. baunos, W. JI. [lepdunosa, T. B.
CokonoBa. — 2-e u3f,., ctep. — Caskr-Iletep6ypr: Jlanb, 2021. — 260 c. — ISBN 978-
5-8114-7904-7. — TeKcT: 3/1eKTPOHHBIN // JlaHb: 3/1eKTPOHHO-OMOMOTEUHAsT CHUCTeMa.
— URL: https://e.lanbook.com/book/167183 (mata obparrenusi: 14.10.2022). — Pexxum
JlOCTyTa: /711 aBTOPU3. M0/Ib30BaTeIeu.
FabpuensaH, O. C., JIbicoBa, I'. T'. Xumusi: KHWra Jjis TperiojaBatesis: yue0d.-MeTOZ,.
rocobue. — M. Akazemus, 2012. - 332 c.

NuTepHeT-pecypcesr:

. www.hemi.wallst.ru (O6pa3oBaTe/IbHbIN CAlT /IS ITKOJLHUKOB « XUMUSI» ).

2. www.alhimikov.net (O6pa3oBaTenbHBIN CalT [JIsI IIKOJBHUKOB).
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http://www.hemi.wallst.ru/
http://www.alhimikov.net/

3. www.chem.msu.su (3nekTpoHHasi 6Ub/MOTeKa TI0 XUMUH).

4. https:/sites.google.com/site/himulacom/ (O6pa3oBaTe/IbHBINA CAUT: XUMYJIS)

5. OnektpoHHO-0MOmMoTeuHast cuctema (OBC) «YHMBepcuTeTcKasi OMO/IMOTEKA OH/IAMH»
www.biblioclub.ru

6. hvsh.ru — )Kypnan «Xumus B LIKO/IE».

7. https://postnauka.ru/themes/chemistry — sekuuu 1Mo XumMuM Ha caWte [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-mony/isipHBIN TPOEKT «3eMeHThl 00/bIIoN HayKu» ((pu3nka, XUMUs, MaTeMaTHKa,
aCTPOHOMUS, HayKd O >KU3HHW, Hayku O 3emse). HOBOCTM HayKu, KHWIH, HayuyHO-
TOTY/ISIPHbIE CTaTbU, JIEKLIMH, SHLUK/IOTIeJUH.

8. http://gotourl.ru/4783 (http://potential.org.ru/)

CallT Hay4yHO-TIOMYJ/IIpHOro XypHana «Ilotenuman». XKypnan uspaércs ¢ 2005 r., ¢ 2011 r.
— pasgen « XUMus».

9. http://gotourl.ru/4785 (http://www.hij.ru/)

CaliT Hay4YHO-TIOMYJIIPHOTO >KypHasia « XUMUS U >KU3Hb». JKypHan usgaércsi ¢ 1965 r.

10. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITast 371eKTPOHHAs1 OnbsmoTeka Xxumuueckoro noprana «Chemnet», cogepxut yueOHbIe
Y UH(OPMAI[MOHHBIE MaTepHasIbl ZJisl MIKOJIbHUKOB W yuuTesnell. B Heli MOXXHO HaTu
yueOHMKM 10 0Omeld U HEeOpraHWYecKoW XUMHM, OPraHUYecKOW XMWY,

MyJIbTUMeiamMaTepHrasbl, a TakXKe 3a/[aull XUMHUUeCKUX OJIMMITHAZ, C pellleHus MU, 3a/jauu
BCTYITUTE/IbHBIX 9K3aMEHOB [Ijis aOUTYpPHEHTOB.

11. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

WudbopMmaliiioHHble MaTepuaibl 06 omumIMazax: MOCKOBCKOM ropo/icKol, Bcepoccuiickoi,
MenpeneeBckoli, MexayHapogHoi.  [lpuBeseHbl  3a7lauM  TeOPETHMUECKUX U
9KCTIepUMEHTa/IbHBIX TYPOB, MO/IPOOHbIe pellieHwus], CIUCKY 1 doTorpaduu mobeguresiei.

12. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CucreMa MCTAHIIMOHHOTO OOyueHWs], HarpaB/ieHHas B TIEPBYIO Ouepe/ib Ha TOJTOTOBKY K

OJIUMITHMAZlaM BCeX YPOBHeW — OT ILIKOMbHBIX 0 MexayHapoaHoi. CalT CoAep>KUT
OrPOMHOe KOJTMUeCTBO 3a/lay, CrPYIIUPOBAHHBIX KaK T0 TeMaM, TaK U 10 OJIUMITHAaZIaM.
ITo BceM OCHOBHBIM pa3jiesiaM XUMUU TIPYUBE/IEH TeOpeTUUeCKUi MaTepuas U pa300paHbI
pelleHUsI TUTTOBBIX 3a/1ay.

13. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Toptan mo HaHOTexHOMOTWsM. OCHOBHasi 1jelb — pa3BuTHe oOpa3oBaHUs B 00JacTu
HaHOTEXHOJIOTHH U MOATOTOBKA K UHTePHEeT-0IMMITAa/ie TI0 HAHOT@XHOIOTUSIM.

14. http://gotourl.ru/4790 (http://webelements.com/)

HapnéxxHast crmpaBouHass uH(OpMalUs O XWMHUYECKHUX 37eMeHTax U HUX CBOWCTBax (Ha
aHTJIUKCKOM SI3bIKe).

15. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3bIUHBIN CAUT O CBOMCTBAX XUMHUYECKUX 3/IEMEHTOB.

16. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hekommepueckuii  callT  OHIAMH-0Opa30BaHUWS,  COZEP)KUT  MHOTO  HHTEPECHBIX
oOpa3zoBaTe/ibHBIX KYPCOB U BU/I€0/IEKLIWH |15 IIKOJIbHUKOB, CTYZIEHTOB U yUUTesel.

17. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblii aBTOPUTETHBIN B MUPe XUMHU UH()OPMAaLMOHHBIN
VHTepHeT-pecypcC (CaT MIaTHbIN).

18. http://www.organic-chemistry.org/
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http://www.chem.msu.su/
https://sites.google.com/site/himulacom/
http://www.biblioclub.ru/
https://postnauka.ru/themes/chemistry
http://elementy.ru/
http://gotourl.ru/4780
http://potential.org.ru/
http://gotourl.ru/4783
http://www.hij.ru/
http://gotourl.ru/4785
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4786
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/4787
http://chem.dist.mosolymp.ru/
http://gotourl.ru/7179
http://www.nanometer.ru/
http://gotourl.ru/4789
http://webelements.com/
http://gotourl.ru/4790
http://periodictable.ru/
http://gotourl.ru/4792
https://www.lektorium.tv/
http://gotourl.ru/7180
https://www.cas.org/
http://gotourl.ru/4800
http://www.organic-chemistry.org/

[Topran 1o opraHuYeCcKOW XMMHMH Ha aHIJIMMCKOM S3bIKe.
19. http://www.xumuk.ru

CaliT 0 XMMUM: K/IACCUUECKUE yqe6HI/IKI/I, CITPpaBOYHHWKH, SHUUKJIOTIE AU, TIOUCK OPrdHUYECKHUX
N HEOPrdaHUYEeCKHX peaKL[Hﬁ, COCTaBJ/IeHHne ypaBHEHI/Iﬁ peaKL[Hﬁ.

20. http://orgchemlab.com/
CaiiT, MoCBAIEHHBIN TTPaKTHUUECKO# paboTe B 1abopaTopu.

6. MaTepuanbHO-TexHUYecKasi 06a3a, HHGOpMaHOHHbIE TeXHOJIOTHH, IPOrPpaMMHOe
obecrieueHre M HH()OPMALMOHHbBIE CIIPABOYHBIE CHCTEMbI

[lia peanu3aliiv MPOrpPaMMbl AUCIIUTUIMHBI I0/DKHBI OBITH TIPEAYCMOTPEHBI C/IeAYIOIIHe
CrielManbHbIe TOMeIeHHs: yueOHbIH KaOMHeT XUMUH W/WTH YueOHOM XMMUUYeCKol T1abopaTopuu.

Ob6opynoBaHue yueOHOro KabwHera (Har/isiiHble TTOCOOMSI): HaOOpPBI 1IaPOCTEPKHEBBIX
Mojiesieli MOJIeKyJs, MOZeNH KPUCTA/UTMYeCKUX PpeIIeTOK, KOJIJIeKIIMA TIPOCTBIX M CIOXHBIX
BeIIeCTB W/WIM KOJIJIEKIIMMA TIOJTMMEPOB; KOJUIEKI[USI TOPHBIX TOPOJ W MHHepasioB, Tab/uIla
MeHiesieeBa, yueOHbie pumbMbI, UM POBLIe 00pa30BaTe/IbHbIE PeCYPCHI.

TexHUUeCKHe Cpe/iCTBa 00YUeHUs: KOMITBIOTED C YCTPOWCTBAMH BOCIIPOU3BE/IeHHS 3BYKa,
TIPUHTED, MYJIbTUMEMA-TIPOEKTOP C 3KpaHOM, My/IbTUMeAUNHAs 0CKa, YKa3Ka-Tpe3eHTep [jIst
rpe3eHTaluu.
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