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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

YyeOHast gucuuMIINHA «XUMHUS» SBISETCS 0053aTeIbHOM 4YacCThi0 0011e06pa30BaTeNbHOTO ITUKIIA
OCHOBHOM 00pa30BaTEeIbHON MPOrpaMMEl B cooTBeTCTBUU ¢ ®T'OC mo crnenuanbHocTH «23.02.07 Texuuyeckoe
o0CTyKMBaHWE ¥ PEMOHT [BUTATEJIEN, CUCTEM U arperaToB aBTOMOOUIeN». YueOHast QUCLUIINHA «XUMUSI»
obecrmeuynBaeT GopMUpPOBaHKE MPOPECCHOHANBHEIX U OOIMX KOMIETEHIIWH 110 BCeM BUAAM AeSITEeIbHOCTHU
OT'OC mo cmenuansHOCTH «23.02.07 TexHUYECKOEe 00CTyKMBaHNWE ¥ PEMOHT [ABUTATEJIEH, CUCTEM U arperaToB
aBTOMOOMITEH».

1.2 IIenp U nNjIaHUpPyeMble pPe3yJbTaThbl OCBOEHHsI THCHUIIJIMHBI, COOTHECEHHEIE C
ITaHHPYeMBIMH pe3y/JIbTaTaM#d OCBOEHHs 00pa30BaTe/ILHOH MPOrpaMMbI

OcBoeHMe OUCHUIIIMHEL HAIPaBIeHO Ha (OPMUPOBAHUE:

OK 01 Bribupath cioco0sl pelieHus 3afayd IpoheccruoHalbHON NesTeTbHOCTH IPUMEHUTENIBHO K
Pa3NUYHEIM KOHTEKCTaM

3HaTh: 'OTOBHOCTE K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CaMOOIIPeNeIeHII;

Hanuune MoTHBaIMY K 00Y4YEHUIO U INYHOCTHOMY Pa3BUTHIO.

YmeTs: OcBOeHHEBIE 00y4YaOMUMUCS MEXKIIPEAMETHbIE TOHSITHS ¥ YHUBEPCAJIbHEE Y4eOHEIE NeHCTBUS
(perynaTuBHElE, I03HaBaTeNIbHEIE, KOMMYHUKATUBHEIE);

CITIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANBLHOM MPAKTUKE;

TOTOBHOCTb K CAMOCTOSITEJIbHOMY ILJIAHUPOBAHUIO U OCYLIECTBIIEHUIO Y4eOHOU NesATeTbHOCTH,
OpraHu3anyy y4eOHOr0 COTPYOHUYECTBA C IIefarornyeCcKuMy PabOTHUKAMU U CBEPCTHUKAMHU, K
y4aCTHIO B IOCTPOEHUY WHOUBUYaIbHON 00pa30BaTe/IbHON TPAEKTOPUHU

OK 02 Hcnonb3oBaTh COBpeMeHHbIe CPELCTBa II0KCKA, aHAN3a U HHTepIpeTaluy nHGopMaIu u
nHGOPMalXOHHbIe TEXHOJIOTHY /IS BEIIOTHEHUS 3aiayd IpodeCcCUOHANbHON feaTeIbHOCTH

3HaTh: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH ¥ CaMOOIIPeNieNIeHUIo;

Haju4ure MOTHUBALUY K 00y4eHUIO U INYHOCTHOMY Pa3BUTHUIO

YMeTsh: 0cBOeHHEIE 00y4YaomyuMUCs MeXIIpeIMeTHEIe TOHITUS ¥ YHUBepCcalbHble yieOHbe NeliCTBUS
(perynsaTuBHEIE, I03HaBaTeNbHEIE, KOMMYHUKATUBHEIE);

CIIOCOOHOCTH UX UCIIO0Ib30BAHUS B I03HABATENILHON U COIUANIbHOM IPaKTUKE;

TOTOBHOCTb K CAMOCTOSITETIbHOMY ILJIaHWPOBAHUIO U OCYLIECTBIEHUI0 YieOHOU NesTeTbHOCTH,
opraHu3alnyy y4ebHOro COTPYOHUYECTBA C IefarorniecKyMy pabOTHUKaMU U CBEPCTHUKAMHU, K
y4acTHIO B IOCTPOEHUY MHIUBUyaIbHON 00pa30BaTeIbHON TPaeKTOPUU

OK 03 ITnaHupOBaTh ¥ peasnu30BEIBATE COOCTBEHHOE TPOGECCUOHATIFHOE U INYHOCTHOE PA3BUTHE,
IpeOIpPUHUMATEILCKYIO OeaTeIbHOCTh B IpodecCuoHanbHoU chepe, UCIOIH30BATh 3HAHUS 110
($brHaHCOBOU I'PAaMOTHOCTY B PA3/IMYHLIX KU3HEHHBIX CUTyallax

3HaTh: TOTOBHOCTH K CAMODPa3BUTHIO, CAMOCTOSITENIbHOCTU U CaMOOIIPeeNIeHUIO;

HaJM4re MOTUBALUY K 00Y4EHHIO ¥ INYHOCTHOMY Pa3BUTHIO

YMeTh: 0CBOEHHEIE 00y4YaOMUMUCS MEKIIPEIMETHEIE TOHSITHUS ¥ YHUBEPCAIbHEIE YIeOHEIE TefCTBUS
(perynaTuBHElE, I0O3HaBaTeNIbHEIE, KOMMYHUKATUBHEIE);

CITIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANLHOM MPAKTUKE;

OBJIaZIeHVe HaBHIKAMHU Y4e0HO-UCCIEN0BATEIHCKOM, IIPOEKTHON ¥ COIMANIbHOMN eI TETFHOCTH

OK 04 SddekTBHO B3aUMOMEHCTBOBATh U pab0TaTh B KOJIIIEKTUBE ¥ KOMaHMIe

3HaTh: HAMU4le MOTUBALUY K 00y4eHHIO U INYHOCTHOMY Pa3BUTHIO;

IleJIeHalIpaBlleHHOe pa3BUTHe BHYTPEeHHEe! O3UIUK IUYHOCTH Ha OCHOBE NYXOBHO-HPABCTBEHHEBIX
LIeHHOCTel Hapo#oB Poccuiickoit Pepgepanuy, HCTOPUYECKUX U HAIMOHANIbHO-KYIbTYPHBIX TPATULIAH,
dbopMUpOBaHYe CUCTEME 3HAUUMBIX [[eHHOCTHO-CMEICIIOBBIX YCTAaHOBOK, AHTUKOPPYIIIIMOHHOT O
MUPOBO33pPeHHU, IPAaBOCO3HAHNUS, 9KOJIOTUYECKON KYNbTYPHI, CIOCOOHOCTH CTaBUTh IIeNIX U CTPOUTH
JKU3HEHHEIE IJIaHBI

YMeTh: TOTOBHOCTE K CAMOCTOSITEJIBHOMY IIJIAHMPOBAHUIO U OCYIIEeCTBIEHUIO yueOHO! NeITeIbHOCTH,
opraHu3alnyy y4ebHOro COTPYOHUYECTBA C IefarorniecKyMy pab0oTHUKaMU U CBEPCTHUKAMHU, K
y4acTHIO B IOCTPOEHUY MHIUBUyaIbHON 00pa30BaTelbHON TPaeKTOPUY;

OBJIafleHNe HaBhIKaMU y4eOHO-UCCIeN0BaTeIbCKOMN, IIPOEKTHON U COLMAaNbHON IesTeNbHOCTY
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OK 07 CopeiicTBOBaTh COXpAHEHHUIO OKPYKAIOIIeH Cpefbl, pecypcochepekeHnIo, MPUMEHSITh 3HaHUS 00
M3MEeHEeHWH KITUMaTa, TPHUHITUIIE 6epeXINBOro MPOKU3BOICTBA, 9P(PEeKTUBHO MeHCTBOBATh B
Ype3BbIYaMHBIX CUTYaALUAX

3HaTh: HAIWYKMEe MOTHUBAIUY K 00YUEHUIO ¥ TNYHOCTHOMY Pa3BUTHIO;

IleJieHalpaBieHHOe pa3BUTHe BHYTPEHHEN TO3ULKUY IMYHOCTH Ha OCHOBE JyXOBHO-HPABCTBEHHBIX

LIeHHOCTeu HapopoB Poccuiickoy Pegepanuy, HCTOPUYECKUX U HAIMOHANIBHO-KYJIbTYPHBIX TPATULIAH,

(dbopMrpoBaHUE CHCTEMBI 3HAUMMBIX IIEHHOCTHO-CMEBICTIOBBIX YCTAHOBOK, @HTUKOPPYIILIHOHHOTO

MHUPOBO33PEHHUS, TPAaBOCO3HAHHUS, 9KOJIOTMYECKOH KYNbTYPHI, CIIOCOOHOCTH CTaBUTh IIeNIH ¥ CTPOUTH

XKU3HEHHBIE TIIaHbI

YMeTh: 0CBOEHHEIE 00y4YaOIUMUCS MEXKIIPEIMETHEIE TOHSITHS ¥ YHUBEpPCaIbHbIe YieOHbIe NeiCTBUS

(perynsaTuBHbIE, I0O3HaBaTENbHEIE, KOMMYHUKATUBHEIE)

CIIOCOOHOCTD WX MCIIOIh30BAHKS B II03HABATEILHOM U COLMANBLHOM MPAKTHKE;

OBJIafleHVe HaBhIKaMHU y4eOHO-UCCIEN0BATEIbCKOM, IIPOEKTHON U COIMANbHOMN eI TETbHOCTH

B pe3ynbTaTe 0CBOCHHSA THUCHHUIUIMHBI 00YYAIONIHKUCS B 00IEeM [0 TUCHHUIUIHHE T0/IXKeH

3HaTk:

- TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH ¥ CAMOOIIPEEIEHUIO;

- Hanuuue MoTuBanmu K 00y4YEHHUIO U TMYHOCTHOMY Pa3BUTHIO.

- TOTOBHOCTD K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIeIEHHUIO;

- HaJIM4¥e MOTHUBAIMY K 00YYEHUIO U IMYHOCTHOMY Pa3BUTHIO

- HAJTUYue MOTUBAIIMY K 00YYEHUIO U TUYHOCTHOMY Pa3BUTHIO;

- LleJleHANPaBlIeHHOE Pa3BUTHE BHYTPEHHEN MO3UIMK TUYHOCTH HA OCHOBE JYXOBHO-HPABCTBEHHBIX
IeHHOCTEN HapomoB Poccuiickou depepaluy, UCTOPUYECKUX U HAUMOHAJbHO-KYJIbTYPHBEIX TPafguLINH,
dbopMUpOBaHME CHUCTEMB 3HAYUMHBIX II€eHHOCTHO-CMBICIIOBHIX YCTAHOBOK, aHTUKOPPYMIILHAOHHOTO
MHPOBO33pEHHUS, TPABOCO3HAHUS, 9KOJOTHYECKOH KYNbTYPH, CIIOCOOHOCTH CTAaBUTH I[€IM U CTPOUTH
XKU3HEHHBIE TIJTaHbI

YmeTs:

- OcBoeHHHE 00y4amOIUMUCA MEXIPEOMETHbE IOHATUS W YHUBEPCAIbHbIEe yueOHEIE OeHCTBUS
(perynsaTuBHbLIE, I0O3HABATENbHBIE, KOMMYHUKATUBHEIE);

- CrT0COOHOCTH MX MCIIOIH30BAHUS B IIO3HABATEILHON U COLMANIbHOM MPaKTHKE;

- TOTOBHOCTh K CaMOCTOSTEJbHOMY IJIaHUPOBAHUIO U OCYIIECTBIIEHUIO YueOHOU [esITeIbHOCTH,
OopraHu3anuu y4eOHOTO COTPYAHUYECTBa C MeJarorudeCKUMU paOOTHUKAMHU U CBEPCTHUKAMHU, K yUaCTHIO B
TTOCTPOEHUY MHOUBUAYaNTbHON 00pa30BaTeNbHON TPAaeKTOPUHU

- OCBOEHHEIE 00YYAIOIIMMHUCST MeXNpPeOMeTHbIe TMOHSATUS ¥ YHUBEpPCANbHEE y4eOHBIE HEeWCTBUS
(perynaTuBHEE, I03HaBaTENIbHEIE, KOMMYHUKATUBHEIE);

- OBJIaJIeHVEe HaBHIKaMU y4eOHO-UCCIeI0BaTEIbCKOM, TPOEKTHON U COLMATLHOM JeITeIbHOCTH

- TOTOBHOCTh K CAMOCTOSTEJIbHOMY MIaHWUPOBAHUIO U OCYINECTBIEHUIO y4eOHOU MesSTeIbHOCTH,
opraHu3anuu yueOHOr0 COTPYOHUYECTBA C MeJarornyeCcKuMu pabOTHUKAMM U CBEPCTHUKAMHU, K YH4aCTHIO B
TTOCTPOEHUY WHAWBUIYaTbHON 00pa30BaTebHOM TPaeKTOPUY;

- OCBOEHHBEIE 00YYAIOIIMMHUCS MeXMpeoMeTHble TOHSATUS ¥ YHUBEpPCalbHEE y4eOHbIE HeWCTBUS
(perynaTuBHBIE, I0O3HaBaTENIbHEIE, KOMMYHUKATUBHEIE)

HMeTh TPaKTUYECKUH OIIBIT:

- cOpMUPOBAHHOCTEL YMEHUH IJIaHUPOBATh U BHIIOJIHATh XUMUYECKUN SKCIIEPUMEHT B COOTBETCTBUHU C
IpaBUjlaMyM TeXHUKX 6e30macHOCTH HpU o0palleHUU C BEIIeCTBAMU U JIabopaTopHHIM 060PYHLOBaHUEM;
TIPeACTaBIATh Pe3yIbTaThl XUMUIECKOT0 3KCIIepHMeHTa B GopMe 3aluCH YPaBHEHWH COOTBETCTBYIOLIUX
peakuuit u GOpMyTHPOBAThH BEHIBOAH Ha OCHOBE 3TUX PE3YIIbTATOB;

- copMUPOBAHHOCTb YMEHUST aHANMM3UPOBATh XUMHUUYECKYI0 UHGOPMAIIHIO, MOJy4aeMyl0 U3 Pa3HbIX
HUCTOYHUMKOB (CpenCcTB MacCcoBoy nHbopMauuu, cetb UHTEpHET U OpyTHe);

- ChopMUPOBAHHOCTL YMEHUM BHIAB/IATD XapaKTePHLIE IPU3HAKK U B3aUMOCBSI3b U3yUEHHBIX TOHATHH,
NIPUMEHSATh COOTBETCTBYIOUIWE IOHSATHUS NPU ONKUCAHUU CTPOEHUS M CBOUCTB HEOPraHWUYECKUX U
OPraHWYeCKUX BEIIEeCTB U UX IIPEBpallleHUM; BHIABISITh B3aUMOCBSA3b XUMUUYECKUX 3HAHUMN C MOHATUSIMU U
NIpe[CTaBIeHUSIMU IPYTUX €CTeCTBEHHOHAYYHEIX IPEIMETOB;

- ChopMUPOBaHHOCTE MPECTABIEHUH: 0 XUMUYECKON COCTABISIONIEH €CTeCTBEHHOHAYYHOM KapTHUHE
MHUpa, PONTA XUMUHU B [TO3HAHUM SBIEHUM MPUPOIL], B GOPMUPOBAHUY MBIIINIEHUS U KYIbTYPHl TUYHOCTH, €€
GyHKIMOHANbHOM TPaMOTHOCTH, HeoOXOmMMMOM OIS pelleHUs NMPaKTHUYeCKMUX 3ajayd U 3KOJIOTUUECKU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3MOPOBBIO U IPHPORHOI Cpefe;

- chOPMHUPOBAHHOCTH YMEHUH COOIIONATh IIPaBuiIa 3KOJIOTHYECKH I1eIeco00pa3HOro MOBeieHUs B OBITY
YU TPYLOBOM [eSATEebHOCTU B IENIIX COXPaHEHUS CBOEr0 3[OPOBbA U OKPyXKalollell NMPUPOSHON CPenHl;
VYUTHIBATh OIACHOCTL BO3[ENCTBUS HA XKUBHE OPTaHU3MHI OIpefelIeHHBIX BeIleCTB, IOHUMAas CMEICI
II0Ka3aTess NpefeNlbHOU JONyCTUMOM KOHIIEHTPaIuy;
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2. CTpyKTypa M cojepKaHHe TUCIHIUTHHbBI

2.1 O6beM THCHHUIIHHBI ¥ BUOHI YI€OHOH PadOThI

®opma 00ydeHHs

KonmnuecTBO 4acoB

oo 3®(03®
Kypc 1/ Cemectp 1
O0BeM JUCIHHIIIMHBI 34
B TOM YHCJTIE:
AeKuulU, ypoKu 16
nabopamopHvlie pabomel 6
npakmuueckue 3aHsamus 8
Koncynbsranun
CamocTosTenbHas paboTa 4
[TpoMexKyTOYHAs aTTecTalus
VHOuBHOyanbHOE IPOEKTUPOBAHKE
dopMa NPOMEKYTOYHOH aTTECTAIHH
Kypc 1 / CemecTtp 2
00BbeM JTHCITHILTHHBI 50
B TOM YHCJIE:
AeKUuulU, ypoKu 20
n1abopamopHble pabomel 10
npakmuyeckue 3aHAMUA 10
Koncynbsranun
CamocTosTenbHas paboTa 10
[TpoMeKyTOUYHAs aTTecTalus
WHauBMayanbHOE IPOEKTUPOBAHUE
dopMa NPOMEKYTOYHOH aTTeCTAlHH ouddepeHIInPOBaHHEHN 3a4eT
2.2 TeMaTHYECKHUH IIaH U COEPXKAHUE TUCIUTIITHHBI
Koasr .
KoMmeTemmui,
HamverHosamme 06nem | hopmuposanuio
paspenon H Tem Copiep:KaHHe y4eOHOro MaTepHaaa ¥ GOPMbI OPraHH3aIHMH [eSITeTbHOCTH 00y YaIOMUXCST qazax c,,f,‘;’;é’é’;‘;?”

3/IeMeHT
NPOTrpaMMBbI

Pa3pen 1. O0mast XaMus.

84
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Koasr

KOMIIeTeHI[HH,
H 06BeM | popmupoBanuio
aHMeHOBaHHe
371€/108 H TeM Copnep:kaHue y4eOHOro MaTepHana H popMbI OPraHH3aNMH IeATeTbHOCTH 00yYalOIIUXCS B KOTOPBIX
pasm yacax | cmocoGcTByeT
3/IeMeHT
TPOrpaMMBbI
TewMma 1 .|O0mas u HeOpraHuYecKasi XUMHS 34 OK01, OKO02,
Heopranuyeckasiq Tepuonuyecku# 3akoH u IlepHonudeckast CHCTEMA X KHX ToB [I. . MeH, 2 OK03, OKO04,

(OTKpHITHE mepuoanYeckoro 3akoHa. OTkpriThe [I. M. MenneneesrM [TeprofudecKoro 3akoHa. [Iepuogu4ecKuii 3aK0OH U CTPOEHHE|
atoma. M3ortome. CoBpeMeHHOe MOHSATHE XMMHYECKOro 3JeMeHTa. 3aKOHOMepHOCTh I'. Mo3mu. CospeMenHass GopMyIHpOBKa
meproamyecKoro 3akoHa. [lepioanyeckas CHCTeMa i CTpOeHHe aToMa. PU3MYeCKHit CMBICT TIOPANKOBOTO HOMEpa 3JIeMeHTOB, HOMEPOB
TpyNIb 4 Iepuofa. 3HaueHue NepHOAUYeCKOro 3aKoHa i NepHoAndecKol CUCTeMbl XMMUYeCKuX sneMenToB [I. M. Menneneesa s
pa3BHTHsI HAYKH U IOHMMAHHS XUMUYECKO! KapPTHHBI MUpA.

OK07

1. Ctpoenne aToma

IInaHeTapHas Momenb atoMa 9. Pesepdopna. CTpoenue atoma no H. Bopy. CoBpeMeHHbIe NIPENCTABIEHUSI O CTPOEHUH aToMa.
KOp]‘lyCKyHi[pHO-BOJ‘IHOBOI;I AyaJiu3M 4acCTUll MUKpOMHUDaA. aﬂeKT})OHHaﬂ 060mo4yKa aToMoB. KBaHTOBEIE YHCIIa: Trj1aBHOE, OpﬁPlTaHLHOS
(noGquoe), MarHiTHOE€ U CIIMHOBOE. Pacnpeneneﬂne 3JIEKTPOHOB 110 3HEPreTUYeCKUM yPOBHAM, MOAYPOBHAM H OpﬁI/]TaHﬂM B
[COOTBETCTBHUHU C IIPUHIIUAIIOM HauMeHbIIeH 9HEePruy, NPUHIUIIOM Hay:m H IpaBUIIOM Fyx-ma. 3HeKTpDHHHe KDHl‘I)Hpra].[HPI AaTOMOB
(XMMHUYECKUX 3JIEMEHTOB.

3.CTpoeHHe BemecTBa

TToHATHE 0 XMMHYECKOU CBA3M. THUIEI XMMHUYECKHX CBs3el: KOBaJleHTHas, HOHHAs, MeTalauyecKas U BojopofHas. KosaneHTHas
XxuMHEYecKas CBsi3b. [[Ba MexaHH3Ma 00pa30BaHuUs 9TOH CBA3U: OOMEHHBINH U TOHOPHO-AaKLeNTOPHEIH. OCHOBHEIE TaPaMETPhl 3TOT0 THIIQ|
CBSI3U: [UIMHA, IIPOYHOCTH, YTOJI CBS3U WX BAJIEHTHHIA yTOJI. SJeKTPOOTPHIATENBHOCTb M KIaCCHUKALUA KOBAIEHTHBIX CBSA3€H 10|
9TOMY IPH3HAKy: IIONSPHAs U HENoNsAPHAs KOBaJleHTHHIE CBA3H. [10TIPHOCTb CBA3H M MONIPHOCTb MONEKYHL. CII0co6 MepeKphHBaHus)
9]IEKTPOHHEIX OpOHUTaNell 1 KracCu(UKalus KOBAJIEHTHEIX CBA3€H 110 3TOMY IPH3HAKY: O- M N-CBS3H. MOHHAs XMMHUYecKas CBA3b.
KpaiiHuii clyyait KOBaJeHTHOM IOJSPHOM CBA3M. MexaHM3M 06pa30BaHUs HOHHOU CB3U. MOHHEIE KPUCTANNHYECKHe PEIEeTKH H|
CBO#CTBA BEIECTB C TAKUMHU KpHCTa/UTaMi. MeTannndeckast XUMH4YecKast CBsidb. OCOOBIi THII XUMHYECKOH CBSI3H, CYIIECTBYIOMINH B
[MeTasIax U ciiaBax. Ee oTnuyus u CXOACTBO C KOEaHeHTHOﬁ u MOHHOﬁ CBSI3SIMH. CBOﬁCTBa MeTaJ’[J’[H'{eCKOI:I CBsI3U. MeTannnyeckue
KpUCTa/INYeCKHe PELIeTKH U CBOACTBA BELIECTB C TAKMMH KPUCTAJUIaMH. BogopofHas XuMUYecKas CBSI3b. MeXxaHH3M 06pa30BaHUs
Takoi cBsi3u. Ee knaccudukanys: MexKMOJIEKyISpHas U BHYTPHMOJIEKYIIDHAs BOJOPOJHEIE CBA3H. MOJIEKyIIsIpHEIE KPHCTAITHYeCKHe
[DEWIETKH 7T STOTO THIIA CBSI3HU.

1. Kmaccel HeopraHH4YeCKHX COeJHHeHHH.

Xumuyeckne peaknuu Knaccuukanus HeopraHMYeCKHX BemecTB. [IDOCThIe M CIOXKHBIe BemecTBa. OKCHABI, HX KIIacCHUKAIMs.,
MIPOKCHMB (OCHOBAHHS, KMCIIOPOJCONepKaIIie KUCIIOTH, aM(poTepHEIe THAPOKCHAE). KHCnoTsl, ux knaccudukanus. OCHOBaHUSA, HX|
kmaccudukamus. Conu cpefHUe, KUCTIBE, OCHOBHEIE H KOMIIEKCHEE. Knaccupukanus XUMHYECKUX PeakKuil B OPraHUYeCKOH H|
Heopranuyeckoi xuMun. CKOPOCTh XMMHYECKUX PeakKIuil. [IOHATHe 0 CKOPOCTH peakiuit. CKOPOCTh FOMO- U TeTepPOreHHOM pPeaKIuH.
OHeprus aktuBauuyu. PaKTOpPH, BIMSAIIIME HAa CKOPOCTh XMMHYeCKOi peakuuu. [Ipupofa pearupyromux Bemects. TeMmepartypal
(3akoH Baut-Todda). KoHuenTpanus. KatanuzaTopsl 1 KaTaau3: TOMO- H FeTepOTreHHbIH, HX MeXaHU3Mbl. PepMEeHTHl, UX CPaBHEHHE C
HeOpraHM4eCKMMH KaTaan3aTopaMy. 3aBHCHMOCTh CKOPOCTH PEAKIIHH OT TOBEPXHOCTH CONPHKOCHOBEHHS PEarupyIONUX BEIECTB.

1. PacTBOpBI

I[ToHATHe 0 pacTBOpaX. B3anMoyeficTBIe PaCTBOPHTENIS M PACTBOPEHHOTO BellecTBa. CrocoGhl BHIPakeH!sT KOHIIEHTPAIMK PacTBOPOB:
MaccoBast [[OJII PaCTBOPEHHOTO BemecTBa (IPOLEHTHAs), MoNsgpHasA. TeopHs 3TeKTPONMTHYECKOH AMCCONHMAnUH. MexaHH3M
QACCOLMALMK BELIeCTB C PA3/JIMYHBIMU TUIIAMH XUMHUYECKUX cBs3eit. CTeneHs SJIEKTpOJ]HTﬂquKOfI Juccouuanuu 4 CbaKTOpI:\I ee|
3aBucuMOCTH. CUNIBHEIE M CPefHHe 37eKTPONUTHL. [Jucconuanus BoAbl. Bomopomnsli moxasatens. Cpefa BOZHBIX PacTBOPOB|
97IEKTPONIUTOB. Peakuun o6MeHa B BOAHEIX PAacTBOpaX 3J€KTPOIMTOB. [MAPOIN3 KaK 0OMeHHEIH mpouecc. HeoGpaTuMslil ruapou3)
(OpraHMYeCKHX U HeOPraHUYECKHUX COeIMHEHHH i ero 3HaueHHe B IPAKTHYECKOH NesTeIbHOCTH YeIoBeKa.

6. OKHCINTEIbHO-BOCCTAHOBHUTEILHBIE peaxknuu OKHUCIUTENbHO-BOCCTAHOBUTEIbHEIE peakuuu. CTemneHb OKHUCJIEHUS.
BoccranoBuTenu u okucnutend. OKUCIeHUe W BOCCTAHOBJIEHNe. BaxkHele OKUCIIUTENN U BOCCTAHOBUTENN. MeTO/IBl COCTaBIIEHUS|
ypaBHeHHil OKHCIIMTENIbPHO-BOCCTAHOBUTEIBHEIX pEaKHHiL MeTon 3JIEKTPOHHOTO GanaHca. Bnusiane Cpenrl Ha NPOTEKaHHE|
(OKHCJTUTEJIbHO-BOCCTAHOBUTEJIBHBIX ITPOLIECCOB.

1. XuMHYeCKHe HCTOYHHKH TOKa.

ONeKTPOAHEIE MOTEHIMAbl. DTI€KTPONIM3 PACIIaBOB i BOXHEIX PACTBOPOB 3JIEKTPONHTOB. [IPOIECCH, MPOMCXOAAIINE Ha KaTofe H|
aHOMe. YpaBHEHHs 3/IeKTPOXMMUYECKHX TPOIIECCOB. DIEKTPOIM3 BOJHBIX PACTBOPOB C MHEPTHEIMHU 3/IeKTpofiaMu. Koppo3us MeTasos.,
TToHsTHE KOPPO3uK. XHMHYeCKas KOPPO3us. DIeKTPOXUMHUYecKas KOppo3us. CIoCOOH! 3alliThl METAJIOB OT KOPPO3UH.

8. XuMHsI 371eMeHTOB

s-OnemenTsl. Bogopon. Boga. OnemenTsl IA-rpynmnsl. Illenoustsie MeTasibl. [IpUPOaHbIe COEAMHEHUS HATPUS U KaJUsl, UX 3HAYEHUE.|
OneMeHTH IIA-rpynmsl. Kanpuuii, ero monydenne, Gu3nyecKue U XMMUYECKHE CBOHCTBA. POJIEMEHTH. ANIOMHHUHA. ['aOreHEH.
TanoreHsl B npupofe. bruonorudeckas pojb rajoreHoB. 31eMeHTsl VA-rpynmsl. BogoponHble COENUHEHHS 3JIEMEHTOB VATDYIIIIHL.
(Okcupsl a3ota u Gochopa, COOTBETCTBYIOMME UM KUCIIOTHL. A30T U (ochop B mpupofe, ux GHOTIOTHYECKAS POJb. DTEeMEHTH [VA-|
rpymmsl. Yriepon u ero amnoTponus. Cou yronbHOH i KDEMHHMEBHIX KHCTIOT, X 3HaYeHHe ¥ npuMeHeHue. [IpupogooGpasyomas potb
yriepona Ay XKUBOM U KDEMHHUS A5l HeXUBOH Ipupofsl. d-OneMeHTH. Mefib, IIMHK, XPOM, XKeJie30, MapraHell Kak IpPOCThIe BEeIeCTBa,|
ux Gu3nYecKHe U XUMUYECKHEe CBOMCTBA. HaXoXK/IeHHe STHX METAJIOB B MPHPOLe, UX MONydYeHHe W 3HayeHHe. CoefuHeHUs d-

TOB C Pa3JHYHBIMH CTEIIEHSIMU OKHCIEHHS.

B mom uucie, npakmu4eckux 3aHsamuii u 1a6opamopHsvIx pabom

1. IlpakTHyeckoe 3ansaTHe Nol Pemenne 3ajay Ha yCTaHOBJIEHHE MACCOBOM JOJIM XMMHUYECKHX 3JIEMEHTOB, Ha Fa30BEe 3aKOHE!

2. IIpakTHyeckoe 3aHsaTHe No2 Pemenne 3aa4 Ha pa3jndHbIe BUAbI KOHIEHTPAILIMK PACTBOPOB

3. IlpakTHYecKoe 3anaTHe Ne3 Pemenne ypaBHeHHH OKMCIHTETbHO-BOCCTAHOBUTEIBHEIX PeaKIUi

4. IlpakTHYeckoe 3aHsATHe Nod PenreHne ypaBHeHHH Ha 37IEKTPOJIM3 BOTHBIX PACTBOPOB

5.JlaGoparopHasi paGora Nel M3yuyeHrne OCHOBHBIX KJIACCOB HEOPTAHHYECKUX BEIIECTB X HOMEHKIIATYPH

6. JTaGopaTtopHasi padora Ne2 CBOHCTBa PaCTBOPOB 9JIEKTPOIHTOB

7. TaGopaTopHas padora Ne3 HccrenoBaHue Iporiecca 371€KTPoIKu3a BOSHEIX PACTBOPOB 3JIEKTPOIUTOB

(CaMocTosiTeIbHAsI paGoTa 00y4aomIuxCcst

NI
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HaumenoBanue
pa3jesnos u TeM

Copnep:kaHue y4eOHOro MaTepHana H popMbI OPraHH3aNMH IeATeTbHOCTH 00yYalOIIUXCS

00BeM
B
yacax

Koasr

KOMIIeTeHI[HH,
dopmupoBaHHIO
KOTOPBIX
CHOCOOCTBYeT
3/IeMeHT
TPOrpaMMBbI

Tema Ne. 2
OpraHHYecKas

Opzauuqecmzﬂ xumus

50

1.TeopHsi CTpOeHHsI OPraHHYECKHX COeTHHeHHH

Teopust CTPOEHHUs OPraHMYeCKUX coefimHenui A. M. Byrieposa. CTpoeHre aToMa yriepoaa. JJIeKTPoHHOe 06/1aK0 i OpGHTaIb, S- U P-
opbuTanu. KoBaneHTHas XMMHYeCKas CBA3b M ee KJacCHOUKANus 10 crocoby mepekprBaHMSA opOuTanei (0- M NI-CBS3H).
Krnaccu¢ukanus OpraHu4eckux coenuHeHui. Knaccudukamnus opraHu4ecKyx BEIIECTB B 3aBUCHMOCTH OT CTPOEHHUS YITIEPOTHOM e .
Knaccudukaius opraHHYeCKMX BeleCTB 10 THIY (GYHKIMOHATbHON rpynntl.OCHOBBH HOMEHKIATYPH OPraHMYECKHX BEIIeCTB.|
TpuBHajbHbe Ha3BaHUS. PalMoHanbHas HOMEHKIATypa Kak IpefllecTBeHHUIA HoMeHKnatypsl IUPAC. Homenknatypa IUPAC:
mpuHIMIE 00pa30BaHUs Ha3BaHHUMU, CTAPIIMHCTBO (YHKLUMOHAIBHBIX IPYII, X 0603HaueHue B npedurcax u cybdurcax Ha3BaHUH
OpraHHYeCKHX BEIIECTB.

2.IIpenenbHbIe YrIeBOXOPOIbI. [oMonornyeckuit psy ankanos. [ToHsTHe 06 yrieBogopofax. HoMeHKIaTypa alKaHOB U alKHIIbHbIX|
3amectuTenei. Pu3nyecKue CBOMCTBA aKAHOB. ANIKAHHI B IpUpoae. XHMIYECKHEe CBOMCTBA akaHOB. ['anorenuposanue (paGotsr H. H.
CemeHOBa), HUTpOBaHHKe 1o KoHOBanoBy. KpeKHHT alkaHOB, pa3WyHbe BUNB KDEKUHTA, IPUMEHEHHEe B IPOMBIIIIEHHOCTH. Tnpomu3
(1 KOHBEpCHUsS MeTaHa, ©U30MepHu3alus aJlkKaHOB. OGHaCTH TIIPUMEHEHHs aJlKaHOB. HpOM]:[LLU'IeHH]:[e CHOCOGI:[ TNOTyYeHHUsI aJIKaHOB:
[IOJIy4YeHUe U3 NPUPOOHBIX UCTOYHUKOB, KPEKHUHT Hapad)PIHOB, IoNly4YeHue CHUHTEeTUYEeCKOro 6eH3HHa, Fa3Hd)HKaHHﬁ yrnsa,|
rUApHpOBAHNE AJKAHOB.

3.9TH. " P

ToMoIOrH4YecKuil PSA alKeHOB. JJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIBl STHIIEHA U alKeHOB. XHMMHYeCKHe CBONCTBA
anKeHOB. DeKTPOGUIbHBIA XapakTep PeakLHi, CKIOHHOCTb K PeaKIUsIM NPUCOeNHHEHNs, OKUCIIeHHUs, IToNuMepU3anun. IIpaBuio
MapKOBHHKOBA H €r0 3JIeKTPOHHOE 000CHOBaHKe. PeaKIny raJoreHMpoBaHys, THIPOraNoreHuPOBaHN, THAPATAIN], THAPHPOBAHHUS.
[TpuMeHeHNe 3THIIEeHA U NPOIHIeHa. [IPOMEIIIIEHHbIe CIIOCOOH! TIOTyYeHHs alnKeHoB. Peakyuy NernapipoBaHus U KPEKHHTa aJIKeHOB.
JTaGopaTOpHEIE CIIOCOGH MONyYeHHs alKeHOB. AnkagueHH. [ToHSATHe ¥ KnacCudHUKAUUs TUEHOBBIX YIIIEBOLOPOLOB IO B3aHMHOMY)|
PaCIoONIOKEHHI0 KPATHEIX CBsI3€eil B MoJIeKyJIe. [IoHsATHe 0 I-37IeKTPOHHOM CHCTEME.

4. AneTn yr PoOABI. ApoMaTHYeCKHe YTIeBOAOPOAs ['0MONIOru30Mepusi MeXKaccoBasi, yTI€POAHOTO CKeJeTa,
0JI0KEeHUsT KPaTHOH CBs3u. Peakuust 3enuHCcKoro. [IpuMeHeHHe alleTUIEHOBEIX yriIeBogoponoB. [lonuBHHUIANETAT. [lonydeHue|
ankuHOB. [ToyYeHHUe aleTHIeHa TUPOJIX30M MeTaHa U KapOHIHEIM MeTONOM. I'OMOJIOTHYECKHH DS/ aKUHOB. M4eCKuil P apeHoB.,
BeH3071 KaK Ipe[CTaBUTeNlb apeHOB. Pa3BUTHe IPENCTaBIeHUH 0 CTPOeHUH GeH3o/1a. XMMHYECKHe CBOMCTBA apeHoB. [IpuMeps!
peakuuil 3MeKTPOGUIBHOTO 3aMelleHus: aJloreHHPOBAHHUS, alKUINPOBaHUS (KaranusaTopsl ®pupens—Kpadrca), HUTpOBaHMUS,
cynsgupoBanns. Peakiuyu rupHpOBaHKs M IPHCOENUHEHH XJIopa K 6er30y. OCO6€HHOCTH XHMHIECKHX CBOHCTB FOMOJIOTOB G€H30Ia.

5.IIpHpOHbIe HCTOYHAKH YTTIeBOIOPONOB

Hedts. PexTudukanms HedTH, oCHOBHEIE DPAKIHUK ee pasfieNeHns, HX HCIoNb30BaHue. Bropuynas nepepaboTka HeTEPORXYKTOB.
Kpekusr HedrenponykToB. PudopMusr HepTenponykTos. KauecTBo aBTOMOOUIBHOrO TomIuBa. OKTaHOBOE YuCNIO. [IpHPOHELL H|
momyTHEI HeTAHOM rassl. CpaBHEHHe COCTaBa IPHPOLHOTO U IOIYTHOTO ra30B, MX IPaKTHYeCKOe UCIO0Nb30BaHKe. KaMeHHEIH yrob.
(OCHOBHBIE HAIpaBJIeHHs HCIOIb30BAaHUS KAMEHHOTO yris. KokcoBaHMe KaMeHHOTO yIiifi, BaXHeWIIie IPOJYKTH 3TOrO IPOILecca:
KOKC, KaMEHHOYTO0JIbHAsl CMOJIa, HaZICMOJIbHAS BOJIA.

6.CHIPOKCHIbHEIE CoefHHeHHs1 CTPOeHHe U KIacCHUKANUs COUpToB. Knaccudukaumus CIHPTOB IO THIY yrIeBOLOPOAHOTO)
pajuKaa, YHCIy T’HAPOKCHIIBHBIX TPYII U THIY aTOMa yrIepofa, CBI3aHHOTO C TMAPOKCUIIbHOM IPyNnoi. XHMHUYeCKHe CBOACTBa
anKaHOIOB. PeakIMOHHAs CITOCOOHOCTH IIPeNieIbHEIX ONHOATOMHBIX CITUPTOB. CpaBHEHHe KHCIIOTHO-OCHOBHBIX CBOACTB OPraHWYeCKHX 1
[HEOpraHWYEeCKHX COeNHHEHHH, comepxkamux OH-rpynmy: KuC/IoT, OCHOBaHHUI, aMbOTEPHBIX COENUHEHHH (BOmbl, CiUpTOB). CIocoGH|
[IOJTy4Y€eHUsI CIIUPTOB. anponna rajoreHaakaHoB. F[/IJIpaTa].[ﬂi{ QJIKeHOB, yCJIIOBUSI €€ IIPDOBEeNEeHHUs. OT}leHbHHe NIpeacTaBUTEIIH]|
amKaHOIOB. MHOroaTOMHBIE CIMPTH. M30Mepus ¥ HOMEeHKJATypa Ipe[CTaBUTeNedl ABYX- U TPEXaTOMHEIX CIHPTOB. DeHOI.|
3NIeKTPOHHOE U [POCTPAHCTBEHHOE CTPOEHHUE (peHona. BlanMHOe BIUSHHE apOMATH4eCKOT0 KOJIbI]a M THIPOKCHIIBHON TPYIIIIEL.

7.ATbaeruabl 4 KeTOHBI

ToMoOrH4ecKye Psfbl anbJeruoB i KeTOHOB. [IoHATHE 0 KapOOHUIBHBIX COENHHEHUSX. DIEKTPOHHOE CTPOEHHE KapOOHUIbHOH
rpymnmbl. XHMHYeCKHe CBOWCTBA allb[eTHIOB M KETOHOB. PeaKIMOHHAs CIIOCOGHOCTh KapOOHMIIBPHBIX COeMHEeHMH. [IpuMeHeHne u
moTydeHne KapOOHMIBHEIX COeIMHEH Ui . [IpMMeHeHne aberuI0B i KETOHOB B GBITY M MIPOMEIIUIEHHOCTH. ATIBIETHIL U KETOHH B
mpupone (adupHsie Macna, hepoMorsl). IlonyyeHne KapOOHUIBHEIX COEAMHEHNH OKHCIIEHHEM CIIHPTOB, THAPATallel aTKHHOB,
okuCIIeHHeM yreBonoposos. OTAeNbHbIE TPEJICTABUTENH albIEeTHI0B ¥ KeTOHOB.

8.KapOoHOBBIE KHC/IOTHI H HX IPOH3BOIHbIE

[OMOJIOTHYECKUH P IpefebHBIX OQHOOCHOBHBIX KapﬁOHOBHX kuciuor. [ToHsATHE O KapﬁOHOBHX KHCJIOTax U ux KJ'[aCCPId)PIKaLIPIS{.
I XuMHU4YeCKre CBOUCTBA KapﬁOHOBb{X KHCIJIOT. Peakiuu, UINIOCTPUPYIOIIYEe KUCIIOTHBIE CBOMCTBA M UX CpaBHeHHUE CO CBOICTBaMH|
[HEOPraHWU4YeCKUX KUCIIOT. Peakuuu 3Tepu(buxauum CrocoGet TONy4YeHus KapﬁOHOBbIX KHUCIIOT. OTnenm—me NpenCTaBUTEId U UX|
3Ha4YeHue. 06]].[1/[9 CII0CO0BL TIONTy4YeHUs: OKUCIJIeHWe aJIKaHOB, aJIKeHOB, IEPBUYHBLIX CIUPTOB, aJIbAETU0B. CroxHble QQ)HpH, C'rpoel-me
1 HOMEHKJIaTypa CIOXKHEIX 9(QupoB. CIocoGH MOTyYeHUs CTOKHBIX 3¢upoB. JKUPH KaK CIOKHbIe 3¢upH rauneprHa. KapGoHOBEe|
KHCTIOTHI, BXOASIINE B COCTaB KUPOB. Comu KapOOHOBBIX KUCTIOT. MblTa. CriocoGsl OTy4eHUs CONel: B3anMOAEHCTBHEe KapOOHOBHIX|
[KMCJIOT C MeTajlJylaMi, OCHOBHBIMUM OKCHIaMU, OCHOBAHUSIMH, COJISIMH; H.]e]'[O'-[HOI:I TUIPOJIU3 CIIOKHBIX SCbPIpOB,

9.Vr. AMHHBI, HMCI0THI, Oe/IKH

TlousiTue 00 yrieBomax. Knaccuukanus yrieBogoB. MOHO-, HH- U [ONHCAXapUAH, NPEACTABUTENIN Kaxk0H TPYIIH YTIE€BOLOB.
MoHocaxapumsl. CTpoeHHe U ONTHYEeCKas H30MepHsi MOHOCAXapHAoB. [II0K03a, CTPOEHHE ee MOJIEKYIIE U (pU3UYeCKHe CBOKCTBA.|
Tayromepus. [TeHTo3bl. Pu603a 1 Ae30KcHprG03a Kak IpefCcTaBUTeNH albfoneHTo3. CTpoeHHe MoJeKyl. CTpoeHHe NHCaXapHIoB.,
CTpoeHMe M XMMHYeCKHe CBOHCTBa Caxapo3H. JlaKTo3a M MalbTO3a KaK M30MepH caxapo3kl. Obllee CTpOeHHe IONHCaxapH/IOB.,
CTpoeHHe MOJIEKyJNbl Kpaxmasa, aMHI03a M aMHIONeKTHH. Pu3nMUecKHe CBOMCTBA KpaxMmasa, ero HaXOXJeHHe B IPUPONE M
Gromornyeckas poms. [nukoren. Knaccudukarnus u u3oMepus aMuHoB. [TonATHe 06 aMuHax. [lepBUYHEIe, BTOPUYHEIE M TPETHYHEIE
AMUHEL. AHUJIMHOBHIE KpacCHUTeJlu. TToHsAATHE O CUHTETHYECKHUX BOJIOKHAX. HOJ’[[/IBMPIJIEI ¥ moJIMaMUHbBIe CHHTETHYECKHe BOJIOKHA.
TIpuMeHeHMe U HonydyeHue aMuHOB. [TonyyeHune aMuHOB. PaGotsl H. H. 3unuHA. AMUHOKUCIIOTHL. [ToHSATHE 06 aMUHOKHUCIOTAX, UX|
KTaccuuKanus U cTpoeHue. ONTHYeCKas M30MEPHUS A-aMHHOKHCIIOT. Benku. BelKu Kak IPHPOHEIE MOTUMepH. HyKIenHoOBbIE
KHCTOTH. HyKJIeMHOBBIE KHCIOTH KaK NPHUPONHBIE NMONuMepH. HykimeoTupsl, ux ctpoeHue, nmpumepsl. AT® u ANP, ux
B3aMOIpeBpalieHHe | POJIb 3TOT0 IIPOIecca B IPUPOJE.

10. BHo/IOTHYECKH aKTHBHBIE COeTHHeHHSI.

Xumus B Ku3HM 06mecTsa GepmeHTH. [ToHATHE 0 hepMeHTaX KaK 0 OHONOrHYECKHX KaTali3aTopax 6eKoBoi mpupomsl. OCOGEHHOCTH
CTPOEHHS U CBOMCTB B CpaBHEHHUH C HEOPTaHUYECKHMHU KaTaJlu3aTOpaMu. ButamusH. [ToHSITHE 0 BUTaMHHAX. Ux KJ]aCCH(l)HKaHﬂﬂ it
0603Hauyenne. Hopma notpe6enus BUTaMUHOB. BogopacTBopuMEle (Ha IpuMepe BUTaMUHOB C, rpynmsl B u P) u XKHPOPaCcTBOPUMELE|
(Ha mpuMepe BUTaMuHOB A, D i E). ABUTaMUHO3bI, THIIEPBUTAMUHO3bl ¥ TUIIOBUTAMUHO3B, HX NpoduIakTuka. [opMoHEL IToHATHE Of
ropMOHaX Kak GHOJIOTMYEeCKH aKTHBHBIX BEIIECTBAX, BHIIONHSIONIMX SHIOKPUHHYIO DETYNISIHI0 KU3HENeATeIbHOCTH OPTraHU3MOB.,
XUMHUs ¥ TPOM3BOACTBO. XMMUYECKas MPOMBIILIEHHOCTh ¥ XMMHYECKHe TEXHOJNOTHH. XUMHS B CEIbCKOM X035HCTBE. XMMU3aIus
CeNBCKOTO X035MCTBA M ee HalpaB/IeHUs. XUMHS U 9KOJIOTHs. XMMUYeCKoe 3arps3HeHne OKpy2Kalollei cpefrl. OXxpaHa THIPOCHEPH 0T
XUMUYeCKOTro 3arps3HeHus. XUMUS U TOBCeJHEeBHAs JKU3Hb YesloBeKa. [lOMaIIHs anTeka. MoIue U YUCTSIMe cpefcTa. CpencTsa)
60pB0BI C OHITOBLIMY HACEKOMBEIMH.

B mom uucae, npakmuueckux 3ausimuti u 1a60pamMopHuIX paéom

)
S

1. IlpakTHYecKoe 3ansaTHe Nel OnpernesieHre XUMUYIECKOH HOPMYIIB BEIIECTBA II0 IIPOAYKTaM €ro CrOpaHus

Z.Hpaxrﬂqecxoe 3aHATHE No2 l/IayquMe XUMHYECKHUX CBOHCTB, W30MEPUU ¥ HOMEHKJIATYPhl STUJIEHOBLIX YIT1I€BOLOPOAOB

3. IlpakTHyeckoe 3aHsaTHE Ne3 U3yueHne CBONCTB GEIKOB

4. IIpakTHyeckoe 3aHsaTHe Ned OnpeniesieHle XUMUYIECKOH GOPMYIIBI BelecTBa B coctaBe BUTaMUHOB A,C,IT

5.IIpakTHYecKoe 3aHsATHe Ne5 V3yyeHue CBOMCTB NOIMCaXapHa0B

JTaGopaTopHast padora Nel OGHapyKeHHe HelPefeIbHbIX COEHHEHUH B KEPOCHHE, CKUIIUape

JTaGopaTopHas padora Ne2 OKuCIIeHHE CIUPTOB PA3IMYHOr0 CTPOEHHS XPOMOBOK CMECHI0

JTaGopaTopHas pa6ora Ne3 IlonyyeHue riuiepata Megn

TaGopaTopHasi paGora Ne4  AHasM3 BOCCTAaHOBUTENBHBIX CBOACTB aJIbIETHIO0B

JTaGoparopHast paGora Ne5 3yueHne XMMUYECKHX CBOACTB YKCYCHON KHUCIIOTHL

CamocTosiTeTbHas1 paboTa 00yJalOImHXCsT

NI

S

OK01, OKO02,
OK03, OKO04,

OK07

IIpome:KyTOYHasl aTTecTanus B popme

PN

0 3a4eTa

Bcero:

®
-

3 MarepHuaIbHO-TeXHHYECKOe U YIeOHO-MEeTOOIHUIEeCKoe oDecrieueHHne TUCHUIUTHHEI (MOTYJIs1)
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3.1 CnenuanbHbIE NOMENIEHHS I)IS1 pea/Iu3allui IPOrPpaMMBbI

[ns peanu3anuy NporpaMMbl y4eOHOM OUCHHUIIMHE OOJIXKHEL OBITh HIPEIYCMOTPEHH CIEOYIOLINE
clieliaIbHBEIEe TIOMEIIeHHUS:

Kabunet xumuu ¢ nabopaTopuei ¥ 1ab0pPaHTCKON KOMHATOH, YIOBIETBOPSIONE TPEOOBAHUIM

CaHUTAPHO-3MUAEMUOJIOTHUYECKNUX NTpaBull © HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ocHallleHHEIE
THUIIOBEIM

000opymoBaHKUEM, ITO3BOJSIONIMM NOCTHXKEHHe 00ydanmuMucs ycranoBneHHHX ®TOC COO TpeboBaHui

IpeIMETHEIM, MeTAPEAMETHHM M JTUYHOCTHEIM PEe3yJbTaTaM OCBOEHUS IPOTPaMMHl y4eOHOU
OUCHUIIAHEL.

B ToM uucne, B coctaB y4eOHO-METOIUYECKOT0 ¥ MaTepHaIbHO-TEXHUYECKOr0 00ecieueHns KabuHera

BXOZST:

— IIOCKa;

— II0CafOYHbIE MECTA 10 KOJIMUECTBY 00yJatommuxCs;

— pabodee MECTO NTPETIOABATES;

— MHOTO(YHKIHXOHAIBHEIM KOMILJIEKC IIperofiaBaTes;

— HarJIsigHBIE IOCOOHS;

— nHGOPMal¥OHHO-KOMMYHUKaTUBHEIE CPENCTBA.

3.2 UadpopManuoHHOE 00ecIeYeHHE peaIi3alHi MPOrPaMMbI

3.2.1 OcHOBHas nUTEpaTypa
3.2.2 lononHHUTE/IbHAs IUTEpaTypa
3.2.3 MeToguueckas JuTeparypa

3.2.4 HTEpHET pecypcChl

1. Egunas komnekuus [{udpoBex 06pa30BaTeIbHEX PECYPCOB [DIEKTPOHHEIN

pecypcl. - Pexxum poctyma: http://school-collection.edu.ru/, cBoGopmHEIH. - 3ary. ¢ 3KpaHa.

2. EnuHoe 0KHO JocTyna K HHQOPMAaIMOHHEIM pecypcaM [DIeKTpOHHEIHN pecypc].

- Pexum pocryna: http://window.edu.ru/, cBo6onHEIH. - 3ary. ¢ 3KpaHa.

3. OemepanbHbIN IIEHTP UHPOPMAIXOHHO-06Pa30BaTEIFHEIX PECYPCOB

[OnexTponHsIl pecypc]. - Pexum gocryna: http://fcior.edu.ru/, cBobopHEIA. - 3ary. ¢ 3KpaHa.

4. XuMUKY ¥ XUMUS [ONeKTPOHHBIHM pecypc] : KypHall XMMHUKOB-3HTY3UaCTOB. - PeXXUM [OCTyIa:

http://chemistry-chemists.com/, cBo6opHEIi. - 3ari. ¢ 9KpaHa.

5. Xumus [OmeKTpoHHLIN pecypc] : yueOHO-MeTOOUUECKUH KyPHAIT AJIS YUUTENIeH XUMUA U

ecTecTBO3HaHuUS / H3gmaTenbckuié pgom «IlepBoe ceHTsAOps». - Pexum pgocrTyma:
http://him.1september.ru/,

CBOOOTHEIN. - 3aTJ1. C 9KpaHa.

6. XuMus B mKoje [INeKTPOHHHEN pecypc] : HAyYHO-TEOPETUYECKUM U METONUYECKUN XKypHAI. -
Pexuwm

moctyma: http://www.hvsh.ru/, cBo6opHbIi. - 3ari. ¢ 3KpaHa.

7. XuMuSs ¥ XKU3HDb [ONIEKTPOHHBIM pecypc] : Hay4yHO-TIOMyISPHEIM KypHas. - PexuM gocTyna:

http://www.hij.ru/, cBoOonmHbI#. - 3ary. ¢ 3KpaHa.

4. Opra"Hu3anusi CaMOCTOsITeIbHOH PadoThl 00y4aIOIIHUXCSA

CamocrosiTenbHas pabora 06y4amuxcs OCYLUIECTBIIETCS B 06beMe, YCTAaHOBIEHHOM B pasfjese 2
HAaCTOALIel NPOrpaMMbl JUCHUILIUHEL (MOLYJIS).

Ons camocTosATeNbHOW pPabOTH 00yYalIIUXCd HPedyCMOTPEHEl CIeluajbHEe IOMEIIeHUd,
OCHAlleHHbIE KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBI0O NOOKJIIOYEHUS K HUHGOPMAIUOHHO-
TeIeKOMMYHUKAIIMOHHON ceTu "MHTepHET" ¢ obecleyeHNueM OOCTyIa B 31EKTPOHHYI0 MHGOPMAIMOHHO-

obpa3oBaTenbHY0 cpeny Ky3I'TY. |Im I|| I | I
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5. ®oHJ ONEHOYHBIX CPENCTB [Jis NPOBEIEeHHsSI TEKyIero KOHTPO/s, MPOMeXKYTOYHOH
aTTeCTalnuu 00YIAIOIINXCS 110 TUCHUIUIHHE

5.1 ITacmopt ¢oHAA OIEHOYHBIX CPEICTB

HauMeHOBaHUe
Nelpa3zgenos
OUCIIMIIJIY HE

Copmepxanue |Kopg
(TeMBl) pa3peria|KOMIETEHIUN

3HAHUS, YMEHUs], IPAKTUIECKUHN OIIHIT,
HeoOxomuMEe [ GOPMUPOBAHUSA
COOTBETCTBYIOLIEN KOMIIETEHITUU

dopMa Tekymmero
KOHTPONS 3HAHUH,
yMeHUH,
IIPAaKTUYECKOI'0 OIIHITA,
HeoOXOOUMEIX I
bopmMupoBaHUSA
COOTBETCTBylIeH
KOMIETEeHIUHU

1679951014
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Paspen
OOIIas XUMUST

1

JTema 1

Heopraunuueckas
xuMmusgd Tema 2.
OpraHuudeckas
XU MU S

.[0OK 01, OKO02,

OK 03, OK 04,
OK 07

JIMYHOCTHBIE PE3YJIbTATHL:
-ToToBHOCTE K CaMOpPa3BUTHIO,
CaMOCTOSITENbHOCTH u
caMmoonpefenenuo;-Hanuurue MoTUBauu
K 00y4eHHUIO ¥ TUYHOCTHOMY Pa3BUTHIO.
MeTanpegMeTHEIE PE3YIbTATHL:
-OCcBOEHHEHE€ 00y4anUUMHUCST
MeXINOpegMeTHEHEe MNOHATHA U
yHUBepPCaIbHEE Yy4eOHbE [OeHCTBUS
(perynsiTuBHbEE, II03HaBaTeJIbHEIE,
KOMMYHUKaTUBHbIE)

-CII0COOHOCTh WX HCHOJB30BAHUS B
MO3HaBaTeJIbHON U COLUANBHOU
MIPaKTUKE;

-TOTOBHOCTh K CaMOCTOSTEJIbHOMY
NJIAHUPOBAHUI0 M OCYILIECTBJIEHUIO
y4ueOHON HesTEeIbHOCTH, OPTaHU3aIUH
y4ye6HOTO COTPYyHZHHYECTBa C
mefaroruyecKuMyu pabOTHUKAMU U
CBEPCTHUKAMH, K YIaCTHIO B TIOCTPOEHUU
WHOMBUAYAIbHOH 00pa30BaTeIbHOU
TPaeKTOPHUH

[TpemMeTHEIE PE3YIbTATHL:
chOpMHUPOBAHHOCTSH YyMEeHUH
IIJIAHUPOBATh U BBHIIOIHATh XUMUYECKUN
9KCIEPHUMEHT B COOTBETCTBUHU C
IIpaBUJIaMM TEXHUKH 0e30IaCHOCTH IIpU
oOpalleHUH C BeIECTBAMH U
nabGopaTOPHEIM 000pyOOBaHUEM;
MPENCTaBISATh PE3YIbTATH XUMUYECKOTO
9KCIepuMeHTa B GopMe 3anucu
ypaBHEHUH COOTBETCTBYIOIIUX PEaKIUN U
(hopMynupOBaThH BLIBOMLL HA OCHOBE 3TUX
pe3yIpTaToB

chOpMUPOBAHHOCTH YMEHUI
QHANMU3UPOBATH XEMHUYECKYIO
nH(pOpMaIMIo, MOIyYaeMylo U3 Pa3HBIX
HCTOYHUKOB (CpemCcTB MacCCOBOU
uHbopManuy, cetb IHTepHET U Ipyrue);
ChopMUPOBAHHOCTh YMEHUU BHIIBISATH
XapaKTepHble IPU3HAKU U B3aMMOCBSI3b
U3Y4YEHHBIX TMOHATUU, IPUMEHSTH
COOTBETCTBYIWOIINE MOHSATUSA MNpPU
ONMUCAaHUU CTPOEHUS U CBOUCTB
HEOPraHUYECKUX U OpraHUYeCKHUx
BeIeCTB U MX IIPEBPAIeHUH; BEISIBIATH
B3aMMOCBSI3b XUMHYECKHUX 3HAHUHU C
MOHATUSIMU U IPENCTaBIEHUSIMHU OPYTUX
€CTeCTBEHHOHAYYHEIX IPEIMETOB;
ChopMUPOBAHHOCTL MPENCTaBIeHUN: O
XUMUYECKOH cocTaBnsoImen
€CTeCTBEHHOHAYYHON KapTUHE MUDA,
pONM XHMHU B NMO3HAHUU SIBIEHUH
IPUPOLEL, B GOPMUPOBAHUY MEIIITIEHUS U
KYJIBbTYDH JTUYHOCTH, ee
GYHKIMOHANIbHOM rpaMOTHOCTH,
HeoOX0oOOguMOU AN pPeleHUId
IPAKTAYECKUX 3afa4d U IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY
3[0POBBIO U IIPUPOLHON cpefe;
chopMUPOBAHHOCTh YMEHUM COBJIIONATH
mpaBuia 39KOJIOTUYECKH
11e71eco00Pa3HOTO IOBENEeHUs B OBITY U
TPYLOBOM [ESITENbHOCTH B IeNIIX
COXpPaHEHUS CBOEro 3[0POBbS U
OKpyXalollel TINPUPOJHON CpPenH;
VYUTHBATh OMACHOCTb BO3MEHCTBUS Ha
XKHUBBE OpPTaHU3MHl ONpefesIeHHBIX
BeIeCTB, MOHKUMAas CMBICTT IIOKa3aTess
[IpefieNIbHOY NOIyCTUMOM KOHIIEHTPalUY;

YcTHB T UNTHU
MUCHbMEHHBH OIpOC.
IpakTryeckue paboTHL.
JlabopaToOpHHE
paboTH.

1679951014

10




5.2 TunoBsIe KOHTPOJIbHBIE 3aJaHHs UJIX HHbIE€ MaTepPHaJIbI
5.2.1 OneHouyHbI€e CpeICcTBa IIPHU TeKylIeM KOHTPOJIe

TeKym4dH KOHTPO/Ib OyIeT 3aKIYaThCs B ONPOCEe OOYYAKIIHUXCHA MO KOHTPOIbHBIM
BOIIPOCaM JHUCHUIUIHHBI "XUMHsI", MPOBEPKE MPAKTHYECKHX PAadOT U OTYETOB IO J1aGOPATOPHBIM
padoram.

ITpumepHblii nepevyeHb KOHMPOAbHLIX 80NPOCOS.
1. CocTaBUTH 3NIEKTPOHHYIO U 3JIEKTPOHHO-rpadudeckyo GOopMyIE aToMa 3JieMeHTa C IOPSIAKOBEIM
HoMepoM 21. YKa3aTh BaJleHTHEIE 9JIEKTPOHEL. K KaKOMy CeMelCTBY OTHOCUTCS 3JIEMEHT?
2. Hanucates 37eKTPOHHEIE QOPMYJNE HOHOB Sn2+ u S2 . DJIeKTPOHHBIM KOHGUTYpaluIM KaKux
HEeUTPaNbHBIX aTOMOB COOTBETCTBYIOT 3TH (OPMYJIBI?
3. Yka3aTh TUI XxuMu4Yeckou cBsa3u B Monekynax H2 , [2, HI, Nal. [IpuBectu cxeMy IepeKpheBaHUS
3JIEKTPOHHEIX 0071aK0B U HallpaBJieHNe CMelleHNUs 3J1eKTPOHHO! IIJIOTHOCTH.
4. TlopGepuTe KaTONHOE ¥ aHOTHOE MOKPHITHUS A7 KoOanbTa. OObSCHUTE CBOU BHIOOD.
5. [la¥iTe ompeneeHre KOPPO3UHU METAIINIOB.
6. OCHOBHEIE BBl KOPPO3UU METAIJIOB.
7. OT KakuxX PaKTOPOB 3aBUCUT CKOPOCTb KOPPO3UU METaJIIOoB.
8. [IpuBenuTe MpUMeEpP MeTasljia, ClIOCOOHOT0 MACCUBUPOBATHCS.
9. MeTons! 60pBOBI C KOPPO3KWEHN METAIIOB.
10. B yeM oTNIMYMEe KATONHBIX ¥ @HOOHBIX METAJUINYECKUX TOKPHITUM.
11. JlerupoBaHue MeTaIIOB.
12. WHrubupoBaHre KOPPO3UH.
13. [laitTe onpeneneHne 3JIEKTPOIN3a PaCTBOPOB.
14. YkaxuTe, KaKue MPOLECCH IPOTEKaloT Ha KaTOe U aHOAe, KaK OHU 3apsKeHHI.
15. Yro Takoe monspusaius. [IoTeHan pa3noxkeHNs U IepeHanpsIkeHns.
[Tpu mpoBefeHUM Ompoca KaxagoMy obydaromeMycst 6ymeT 3agaHo 3 BOIIPOCA Ha KOTOPHIE OHU [OJIKHEI
LaTh OTBETEHIL.
Kpurepuu oneHuBaHuA:
- 90-100 6annoB - Ipu MPaBUJIBHOM U ITOJTHOM OTBETE Ha TPH BOMPOCA;
- 80-89 6anmoB - MpH MPaBUIBHOM U IIOJTHOM OTBETE Ha [IBa BONIPOCA;
- 60-79 6amnnoB - Ipu MPaBUILHOM ¥ HETIOJIHOM OTBETE Ha MBa WX NMPAaBUILHOM M IIOJTHOM OTBETE Ha
OJUH U3 BOIIPOCOB ¥ YaCTUYHOM OTBETE Ha OCTAJILHEIE;
- 0-59 6asnoB - mIPY IPABUIFHOM M HEIIOJIHOM OTBETE TOJIBKO Ha OJUH M3 BOIPOCOB, IPYU OTCYTCTBUU
TIpaBUJILHEIX OTBETOB Ha BOIIPOCHL.
[lxana oneHVBaHUS
Konugectso 6amnos|0-59(60-79(80-89(90-100
[Tkarna oneHUBaHUsI|2 3 4 5

JlabopamopHvie padbomul.

JlabopaTopHEe paboTH NIPUBENEHH B METOOUYECKUX YKa3zaHUAX K jabopaTopHEIM paboTraMm mo
OUCIUIIINHE «XUMUSI».

IMTo nabopaTOpHEIM pabOTaM IPeACTaBISIETCS OTUeT

OTyeT [oMKeH ComepxKaTh:

1. Ha3BaHue pabOTHI.

2. ITenb mabopaTOPHOM pabOTHI.

3. 3amKCh JaHHBIX OIBITA.

4. YpaBHEHUS IPOTEKAIIUX XUMIUIECKIX PeaKIni.

5. OcHOBHBIE pacyeTHHIE HOPMYIILL.

6. I'paduku, TabnuIE - ecu TPeOyeTCs Mo 3aMaHuIO0.

7. HabmromeHus U BLIBOOHL.

KpuTtepuu orieHMBaHUS:

- 90-100 GanyoB - IpW BHIIOJHEHWH BCEX NMYHKTOB B NMOJNTHOM 00BéMe, 6e3 omubOK; CAelaHbl
TIPaBUIILHEIE BEIBOMHL;

- 80-89 6anyioB - mpu BHIIOJIHEHUH BCEX IIYHKTOB B IOJTHOM 00BEME, HO [ONIYIIeHHE HEe3HAYUTEILHEIE
ounOKYU B pacyeTax He BIUSIONINE Ha BRIBOL;

- 60-79 6asioB - IPY BHIIOJHEHUU 'bEMe, HO B PacyeTax [ONMYIIEHE OIIUOKHY,
BIIMSIOINE Ha BHIBOL;
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- 0-59 6amnnoB - mpu 0GHOPMIIEHUH PA3TETIOB B HETIOITHOM 00BEME.
[Tkarna oneHUBaHUSA

KommnuectBo 6amnos|0-59|60-79(80-89/90-100
IMIxana oreHUBaHU|2 3 4 5

[TpuMepH TPaKTHYECKUX PaboT
Tema : Kinmacchl HEOpraHUYECKUX COENUHEHUH.
1)Ha3oBuTe COeNUHEHUS U ONPENeNnuTe KIacC HeOPraHN4eCKUX BelleCTB:
Zn(NO3 )2, Al(OH)3, Na20, H2S04 , Na[Al(OH)4 (H20)2 ], NaHSO4 , CO2, CrOHSO4 , K3As04 ,
(NH4 )2 [PtCl4 ], NaH2SbO4 , K3 [Fe(CN)6 ], P205, Ca(HCO3 )2, Na3 [Co(CN)6 ].

2)Hanumnte NOHHO-MONEKYJISIPHOE ypaBHEHUE PeaKUui:
Pb(NO3)2 + KI -
HCl + Na2CO03 -
3) 3. HanuummTe ypaBHEeHUS [IpeBpPalleHAN:

Na20 - NaOH - Na2S04

Mg - MgS0O4 - Mg(OH)2

Fe - Fe203 - FeCl3
BaO - BaCl2 - Ba(NO3 )2
Ca — CaCl2 - Ca(OH)2

Tema OKHCIHTEIBHO - BOCCTAHOBUTENBHEIE PEaKIIUN

1. CocTaBbTe 3MEKTPOHHBIE YPaBHEHUS ¥ MTOAOEpUTE KOIPOUINEHTH HOHHO-3IEKTPOHHBKIM METOZOM B
PeaxIuu:

KCIO3 + MnS0O4 + KOH - K2Mn04 + KC1 + H20
Cd + KMnO4 + H2504 - CdSO4 + MnS04 + K2S504 + H20

1. OnpemenuTe METOLNOM 3JIeKTPOHHOTO GanaHca K03hGHUIHEHTH B YPaBHEHUSIX OKUCITUTEIEHO-
BOCCTaHOBUTEJIHHEIX PEAKIIUH:

Zn + H2SO4(konn) = ZnSO4 + SO2 + H20
1. Kakol MOH BEINONHAET POJIb OKUCIIUTENIsT, BOCCTAHOBUTEJISA B BEIIIE YKa3aHHEIX DEAKIUAX?

Kputepuu ouenuBanus:
-90-100 6asnoB - IpY IPaBUILHOM PELIeHNN TPEeX 3alaHul;

- 80-89 6annoB - mpu MPaBUIILHOM PELIEHUU ABYX U HEMOJTHOM PELIeHUH TPEThEr0 3aflaHus;

- 60-79 Ganna - Mpu MPaBUIbLHOM PEIIEHUH OJHOTO M HEMOJIHOM pPeIleHHUH BTOPOTO U TPETHETO
3a[laHus;

- 0-59 Ganna - mpu MPaBUIBHOM PEIIEHUH TOIBKO OMHOTO 3afaHus UK IMPH OTCYTCTBUY NPABUIIBHOTO
pelleHus Ha BCe 3aJaHus

IIIxana oleHUBaHUS
KomuuectBo 6anmos|0-59(60-79|80-89|90-100
[lIxana oneHuBaHuUsd|2 3 4 5

5.2.201eH0YHbIE CPEACTBa IPYU IPOMEKYTOYHOU aTTECTALlUU

IIpomMeKyTOYHasi aTTeCTAaNusi OOYYAIONIUXCsSI IO AHUCHUIIHHE "XHUMHuS" SBIAETCS
00si3aTeIbHON. POPMOH MPOMEKYTOYHOM aTTeCTanuu sABNsieTcsi nuddepeHIUPOBaHHBIN 3a4eT, B
mpomecce KOTOPOro ompenensiercss cGpoOpMHPOBAaHHOCTh 0003HAYEHHBIX B padouel mporpamMme
KOMIIeTeHIIUH.

Bompoct K nuddepeHInpoBaHHOMY 3a4eTy

1. Tlepuoguueckas cucrteMma aneMeHToB [.l11. Mengeneea. [lepuogudeckuii 3akoH. CTpPyKTypa
nepuonudeckoi cucteMu. [lepuopel. 'pynne. [lepuomuueckoe H3MeHEHUE CBOWUCTB 3JIEMEHTOB U
COGJIHHGHI/IfI: KHCJIOTHO-OCHOBHBIX W OKUCJIUTEJIbBHO-BOCCTAHOBUTEJILHBIX.

2. Knacchl Heopranudeckux coeguHeHuid. [IpocTeie u cimoxHble BemecTBa. Okcugbl. OCHOBHEIE,

KHCIIOTHBIE ¥ aM(pOTePHEIE THIPOKCHUIHL. (Iﬂml I I I | I| |I

3. TUIIBI XUMHYECKUX CBSI3e.
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4. Xumuyeckas KuHeTHKa. CKOPOCTh XUMUYECKON PEaKITUH.

5. 3aBUCHUMOCTEL CKOPOCTH XMMHUYECKOU PeakIny OT TeMiepaTypsl. [Ipasuno Baut-T'obda.

6. ®akTOpHI, BAUSIONINE Ha CMEIleHre XUMUYeCKoro paBHoBecud. [Tpuniun Jle-Illatense.

7. XuMuyeckad TepMoguHaMuKa. TepMonrHaMUyecKrue IapaMeTphl. XapakTepucTudeckue QyHKIUY
COCTOSIHUS.

8. lucniepcHble cUCTEMEL. IMyIbcuu. CycneH3uu. KonnougHble pacTBOPHL.

9. OnexkTponuTHUecKas OUCCOUMAIUS BOOL. MOHHOe mpou3BemeHHe BOAH. BOmopomHBINW U
TUAPOKCUJIBHEIY ITOKa3aTenu. KuCIoTHO-0CHOBHEIE HHOVMKATOPEL.

10. OKHCHIUTENbHO-BOCCTAHOBUTENbHEE peakuuu. CTeneHb OKUCIEHHS. BOCCTAaHOBUTENU U
okucnutenu. OKHUCJIeHUEe U BOCCTAHOBIIEHHUE.

11. Metamnntl. [TonoxkeHre MeTaJIOB B IEPUOTUYECKON CUCTEME U 0COOEHHOCTH CTPOEHUS UX aTOMOB.
Ob11ue ciocobbl MOIy4YEeHUsT METATIIOB.

12. Kopposus metannos. [ToHATHE KOppo3uu. XUMUYECKas KOPPO3Us. JJIeKTPOXUMHUYeCKas KOPPO3usl.
Crioco6H! 32U TH METAJIIOB OT KOPPO3UH.

13. HemeTtanmntl. ITomoxeHrne HeMeTalI0B B IlepHoOAMYeCcKOi cucTeMe, 0COOEHHOCTH CTPOEHUS UX
aTOMOB. JJIEKTPOOTPULATENIbHOCTh. XUMUUECKNE CBONCTBA HEMETAJIIOB.

14. s-OnemeHnTH. Bomopon. Boma. OnemenTh [A-rpynnel. IlenouHble MeTalllie. I[IpupopHEble
COefMHEHUs HaTpUS U Kajusd, uX 3HadeHue. OneMeHTH [[A-rpynnel. Kaneuuii, ero nonydesue, Gu3ndeckue u
XUMUYECKUEe CBOUCTBA.

15. p-OneMenTtsl. Antomunuii. ['anorensl. 'ajorensl B npupone. buonorudyeckas poyb rajoreHos.
9neMeHTHl VA-TPYIIIIHL.

16. d-OnmeMeHTH. Menb, IIUHK, XpOM, XeJje30, MapraHel] Kak IIPOCThle BellleCcTBa, UX Gu3ndecKue u
XUMUYeCKHe CBONCTBA.

17. Teopusi cTpoeHUsS opraHuydeckux coepguHeHuit A. M. Bytneposa. CTpoeHHe aToMa yrjaepofa.
JNeKTPOHHOE 00J1aK0 U OPOUTAIb, S- U P-OPOUTAIIH.

18. Knaccuduramnus opranndeckux coepguHeHuit. Homenknatypa [UPAC: mpunnunsl o6pa3oBaHus
Ha3BaHUY, CTAPUIMHCTBO QYHKUIMOHATIBHEIX I'PYIH, X 0o603HayeHue B npedukcax u cyhdrurcax Ha3BaHUU
OpraHNYecKuX BelleCTB.

19. Tomonmornueckuit psaf ankaHoB. [ToHsATHe 00 yrieBomoponax. HoMeHKIaTypa ankaHOB U alKUIbHBIX
3amectutesnei. Pusandeckre CBOMCTBA aJIkaHOB. AJIKaHHl B IpUpofe. XMMHAYECKNe CBOMCTBA aIkaHOB.

20. [TpoMEIITIEHHEBIE CIIOCOOHL TONTYYEHNUST aIKAHOB: [IONTyYeHNe U3 IPUPONHBIX UCTOYHUKOB, KDEKUHT
napaduHOB, IOIyYeHNe CHHTETUYECKOTO OeH3MHA, ra3uduKaLus yrisid, THIPUPOBAHNE AJTKAHOB.

21. ToMmonmoru4yeckuil psAfn ankuHOB. V3oMepus MeXKJIacCoBas, yIIepPOSHOTO CKejleTa, IOJI0XEeHU
KpaTHOU CBs3U. Peakius 3eIUHCKOrO.

22. TlpuMeHeHUe alleTUJIEHOBHIX YIIeBOLOPOROB. IlonuBuHunanertar. [lonydeHue anKuHOB
[TonyuyeHnne aneTwiieHa NUPONM30M MeTaHa M KapOWOHHIM METOHOM.

23. F'omonoruueckuml psApn ankuHOB. Mueckuil psif apeHOB. beH30/ KaK IpefCcTaBUTEb apeHOB
Pa3BuTHe npencTaBieHui 0 CTPoeHUH GEH30Ia.

24. XuMHYeCKHWe CBOMCTBA apeHOB. IIpuMeps peakmué SJIeKTPOOUIBHOTO 3aMEN[EeHUS:
aJloTeHUpPOBaHUs, aJKUIUpoBaHUA (KaTanu3aTopsl Opupens—Kpadrca), HUTpOBaHUS, CYIbPUPOBAHUS.
Peakiuu THUOPUPOBAHUS U IPUCOENUHEHUS XJjIopa K OeH30Iy.

25. Hedtb. Pektudukanus HedTu, OCHOBHEIE (DpakKlIUM ee pa3fesieHus, UX UCI0Ib30BaHue. BTopruHas
nepepaboTka HehTenrponykToB. KpekuHr HehTEnPOLYKTOB.

26. Puopmunr nedremnponykros. KauecTBo aBTOMOOUIBHOIO TOIIXBa. OKTaHOBOE YHUCIIO.

27. TIpupoOHLIY ¥ MOMYTHLIM HedTIHOY ra3sl. CpaBHEHME COCTaBa MPHUPOJHOTO U IIOMYyTHOTO Ta30B, UX
IIpaKTU4YeCKoe UCI0Ib30BaHue.

28. KamenHu#” yronb. OCHOBHBEIE HalpaBlIeHHUsS HCIOJIb30BaHUS KaMeHHOTO yris. KokcoBaHume
KaMeHHOTI'0 yTJIs, BaXKHeMIIe IIPOAYKTH 9TOT0 Ipoliecca: KOKC, KaMeHHOYTroIbHas CMoJjla, HafCMOoJIbHas BOAa.

29. Crpoenue u knaccudukauus cuupToB. Knaccudukauus CIupTOB IO TUIY YTIE€BOLOPOLHOTO
paguKana, YUCly TUOPOKCUIBHEIX TPYIII U TUILY aToMa yI1epona, CBI3aHHOT0 C TUAPOKCUIBHOY IPYIIION.

30. PeaknuonHas CrIoCOOHOCTH IPEeNbHEIX OOHOATOMHEIX CIUPTOB. CpaBHEHME KUCJIOTHO-OCHOBHEIX
CBOMCTB OpraHMYeCKUX ¥ HeOpraHWYeCKUX coefuHeHuM, copmepxkamux OH-rpynmy: KucjiaoT, OCHOBaHUH,
aMdoTEpHEIX COeUHEHNM (BOIEI, CTUPTOB).

31. Cnoco6rl monmydyeHusi COUPTOB. [MAPONK3 rajoreHanKkaHoB. ['MapaTalus ajlkKeHOB, YCIOBUS €€
npoBeneHusa. OTHeNnbHEE IPeCTaBUTENIN alIKaHOJIOB.

32. MHOTOATOMHEIE CIUPTH. M30Mepusi ¥ HOMEHKJIaTypa IpefCcTaBUTeJIed OBYX- U TPEXaTOMHEIX
CIIAPTOB.

33. ®eHOJI. INEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE (eHOoa.

Fomonoruueckue psApbl aniﬂ?rn OB U KeTOHOB. IToHSATHE 0 KapOOHUIBHHX COEIMHEHUIX

SHGKTpOHHOG CTpoOeHue Kap60HI/IJ'ILHOI>'I T II mi IB(Ii"IBa aJIbJeTua0B U KETOHOB.

1679951014
13



35. Anpmerugbl ¥ KeTOHH B mpupone (3dupHble Macna, depoMoHtl). IlomyueHrne KapOOHUIBHEIX
COeIMHEHUN OKHUCJIeHNEeM CIUDPTOB, THApaTalueld alKWHOB, OKUCJIEHUEM yIrIeBOZOponoB. OTmenbHBEIE
NIpefCTaBUTENU albIeruioB U KETOHOB.

36. F'oMomoTHYECKUM PSM MpeebHEIX OJHOOCHOBHBIX KapOOHOBRIX KUCNOT. [ToHSATHE 0 KapOOHOBHIX
KHUCJIOTax U UX KiacCcupuKaims. XuMu4ecKre CBOUCTBa KapOOHOBEIX KUCIIOT.

37. CrocoOBl MONy4YeHUs CIOXKHBIX 3¢upoB. 2KUPH KaK CIIOXKHEIE 3QUpH riuiepuHa. Kap6oHoBHE
KHCIIOTHI, BXOASIINE B COCTaB KUPOB. Comu KapOOHOBEIX KHUCIOT. MbITa.

38. Ionsatue 06 yrineBogax. Kinaccuduranus yrieBomoB. MOHO-, M- U MONKMCAXapPUIH], IIPENCTABUTETN
KaxK[o# rPYIIIH yTIeBON0B. MOHOCaXapUIHL.

39. CTpoeHue u XUMHYECKHEe CBOMCTBA Caxapo3hl. JIakT0o3a ¥ MajbT03a KaK M30MEePH CaxapOo3Hl.
CTpoeHKe MOJIEKYJE KpaxMaia, aMuilo3a U aMUJIONeKTUH. [ TIHKOreH.

40. T'moko3a, CTpOeHUEe ee MOJIEKYINH U Gu3udeckue cBOUCTBA. TayTomepus. [lenTo3wl. Pubosa u
me3okcupubo3a Kak MpefncTaBUTENH allbIOIEHTO3.

41. Knaccubukanus 1 u30Mepusi aMuHOB. [ToHsITHE 00 aMuHaX. [lepBUYHEIE, BTOPUYHEIE U TPETUUHHIE
aMUHBL. AHUJIMHOBEIE KpacuTenu. [IoHsATHE 0 CHHTETUYECKUX BOJIOKHAX.

42. IlonuaMupasl ¥ NONMaMUAHEIE CUHTETUYECKHE BOJIOKHA. [I[puMeHeHHne U MOJIy4eHWEe aMUHOB.
ITonyyenvie aMUHOB.

43. AMUHOKMCIIOTHL. [ToHSTHE 00 aMMHOKHUCIIOTAX, UX KiaacCcudukaius u cTpoeHue. OmTudeckKas
HU30MePHS K-aMUHOKUCIIOT.

44, Benku. Benku Kak NpUpPOAHBIE MONuMepsl. HyKyenHOBEle KUCIOTH. HyKIenHOBbIE KUCIIOTH KakK
TIPUPOAHEBIE TTOJTUMEDHI.

45. ®epmeHTH. [IoHATHE 0 epMeHTaX KaK 0 OMOJIOTHYECKHUX KaTalu3aTopax GelnKOBOW MPUPOIH.
Oco0eHHOCTH CTPOEHHUS ¥ CBOWCTB B CPABHEHUH C HEOPraHUYECKUMHU KaTalu3aTOpaMHu.

46. Butamunsl. IloHaTHEe 0 BUTaMuHaX. Ux Knaccuduramnus u o6o3Havuenue. Hopma moTpebneHus
BUTaMUHOB. BogopacTBopuMEle (Ha IpuMepe BUTaMuHOB C, rpymnnsl B u P) u xKupopacTBopuMEle (Ha IpuMepe
BUTAMHHOB A, D 1 E).

47. TopMmoHH. [loHSITHE 0 FOPMOHAX KaK OMOJIOTMYECKM AaKTUBHBLIX BEI[eCTBaX, BBIMOJHSIIOIIUX
9HOOKPUHHYIO PETYIISLNI0 XXKU3HEAeATeTbHOCTY OPraHu3MOB.

48. XuMus ¥ IPOU3BOACTBO. XMMHUYECKas IPOMEIIIIEHHOCTh U XUMUYECKAE TEXHOJIOTHU. XUMUS B
CeJIbCKOM XO035MCTBe. XUMHU3AIUs CENTbCKOT0 X035IUCTBA U €€ HallpaBJIeHU .

49. XuMus u 9Konorusi. XuMuieckoe 3arps3HeHUe OKpyxXKamwlileld cpensl. OxpaHa TUAPoCcdepPH 0T
XUMUYECKOTO 3arpsi3HEHNU .

50. Xumus u MOBCeOHEBHAS XM3Hb YejioBeKa. [loMallHas anTeka. MowIiue 1 YUCTSIIUE CPeCTBa.
CpencTBa 60pbOBI C OEITOBEIMU HAaCEKOMEBIMH.

Kputepuu oleHrBaHUS 0TBETA 10 BOIIPOCAM:

- 100 6anmoB - mpu MPaBUIILHOM U IIOJTHOM OTBETE Ha TPU BOIIPOCA;

- 80-99 6annoB - Mpu MPaBUILHOM M ITOJTHOM OTBETE Ha [iBa BOMPOCA U IPABUILHOM, HO HE TOJTHOM
OTBETE Ha OPYroy U3 BOIIPOCOB;

- 60-79 Ganma - Ipu IPABUILHOM M ITOJIHOM OTBETE Ha OOWUH BOIPOC WM MPABHUILHOM M HEIIOJTHOM
OTBETe Ha [Ba BOIIPOCa;

- 0-59 6asnna - Tpu TPaBUIBHOM U HETIOJIHOM OTBETE TOJIBKO Ha ONMH U3 BOIIPOCOB MUJTU IIPU OTCYTCTBUU
TIpaBUJILHEIX OTBETOB Ha BOIIPOCHL.

Kputepuu onenku 3a pgubbepeHINPOBAHHEIN 3a4eT
Bamnmnsl [O1eHKa TpebGoBaHUA K 3HAHUIM
90-100(OTmuuHO OneHKa «OTJIIMYHO» BBICTABIAETCS CTYHEHTY, €CIH OH ITy0OKO U IPOYHO
YCBOWJI IPOrPaMMHEIY MaTepuas, UCUepIbBalollle, [T0CIef0BaTeNIbHO, YeTKO U
JIOTUYEeCKU CTPOUHO ero u3jaraer, yMeeT TECHO yBS3HIBaTh TEOPUIO C
IPaKTUKOM, CBOOOMHO CIpaBigeTCcs C 3ajadaMu, BOIPOCAMU U APYTUMU
BUAMU IIPUMeHEHUS 3HaHUU, IpHYeM He 3aTPyHHSAETCS C OTBETOM IIpU
BULOM3MEHEHUN 3aJaHui, UCIONb3yeT B OTBETe MaTepuall Pa3nudyHOU
JIUTEPaTYPH, IPaBUIILHO 000CHOBEIBAET IIPUHATOE HECTAHOAPTHOE PellleHue,
BlageeT Pa3HOCTODOHHUMHK HABHIKAMHM U IIpUeMaM{ BHIOJIHEHUS
IpakTU4YeCKUX 3amayd mno ¢GopMuUpOBaHUI 00ImenpodecCuoHaNbHEIX
KOMIIETEHIINH.

80-89 (Xopo1ro OmeHKa «XOpOIIO» BEICTABIAETCS CTYAEHTY, KOTOPHIU OEMOHCTPUPYET
NIPOYHBIE TEOPETUYEeCKHe 3HaHUs, BlIadeeT TEPMUHOJIOTHEH, menaeT
apryMeHTHPOBAaHHbIE BHIBOTE U 0000IIEHNUS, TPUBOAUT IPUMEPHI, TOKA3EIBAET
CcBOOOMHOE BIafeHHe Peybio, HO IIPY 9TOM [e/laeT HeCyIleCTBeHHEIEe OUIMOKH,
KOTOpEIe OBICTPO MCIPABIISIET CAMOCTOSTENBbHO WM IIPY HEe3HAYUTEIbHOU
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60-79

yJIOBHeTBOpI/ITeHI:HO

OueHka "yIOBIETBOPUTENHHO" BHICTABISAETCA CTYOEHTY, KOTOPHIU
OEeMOHCTpUpYyeT HernyboKue TeopeTHUeCKUe 3HAHUS, IPOSABISET ciabo
chopMUpoBaHHLIe HABLHIKM aHa/lNM3a SBIEHUI U IPOIeCCOB, HENOCTAaTOYHOE
yMeHUe [eflaTh apryMeHTHPOBaHHBIE BBIBOAH U NPHUBOLOUTH IIPUMEPHL,
II0OKa3bIBaeT He JOCTAaTOUYHO CBOOONHOE BlafeHNe Peyblo, TePMUHOJIOTUEH,
JIOTUYHOCTHIO U TI0CIIeI0BATEeNIbHOCThIO0 U3JI0KEHNUS, ielaeT OMUOKY, KOTOpPEIe
MOZKeT UCIIPaBUTH TOJIBKO ITPU KOPPEKIIUY IIPeiofaBaTeieM.

0-59

HeynosneTBopuTEIBHO

OueHKa «HEeYIOBIETBOPUTEILHO» BEICTABIIAETCS CTYLEHTY, KOTOPHM He 3HAeT
3HQUUTENIbHOM YacTU NPOTPaMMHOTO MaTepuajia, HeyBepPeHHO OTBedaeT,
OOIyCKaeT Cepbe3Hble OIMMOKM, He MMEET IPEACTaBIIEHUH 110 METOOUKE
BEHIIONIHEHUS IMpakKTudeckKod paboTel. Kak mpaBuUIO, OIEHKA
«HeyOOBJIETBOPUTEJIBHO» CTABUTCA CTyLeHTaM, KOTOpPhHle He MOTYT
IPONONXKUTh 0OyuyeHne 0e3 [MOMOJMHUTEIbHHX 3aHATUH IO HAaHHOU
OUCIUIIINHE.

10).

5.2.3MeTopuueckue MaTepHaibl, ONpPENeNsAlNe NPOLENYPH OIeHWBAaHUS 3HAHUN, YMEHUY,
TIPAaKTUYECKOTO OIBITA AESTENBHOCTH, XapaKTEPH3YIoUIMe 3Tambl (GOpPMUPOBAHUS KOMIETEHITHH

ITopsimoK OpraHU3alXy TPOBEHNEHNS TEKYIIETr0 KOHTPOJIS U IPOMEXKYTOYHON aTTeCTAlluy IPENCTaBIIeH
B [Tonm0XeHUU O HMPOBEJEHUM TEKYUIETO0 KOHTPOJIS U IPOMEXYTOUHON aTTeCcTaluu 00ydalouuxcs,
OCBaMBaOUIMX 00pa30BaTEIbHEIE POTPAMMEI CPETHET0 mpodeccuonanbHOro obpasoBanus B KysI'TY (Mo 06/-

6. AHbIe cBeJieHHsI M (MJIH) MaTepPHaJIbI

ITpu ocyuiecTBIeHUH 00pa30BaTENbHOTO IPOIlecca MPUMEHSIOTCS CIeAyoInue 00pa30BaTeIbHEIE

TEXHOJIOTHUH:

- TPAAUIIMOHHAA C UCIIOJIb30BaHKEM COBPEMEHHBIX TEXHUYECKUX CPENCTB;

- AHTEePAKTHBHAs.
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7. Buecenue nonosnenuii mo punuany Ky3I'TY B r. [IpokonbeBcke
7.1 YueOHO-MeTOAHYECKOe o0ecniedeHne JUCHUIIMHBI (MOIYJIs1):

OcHoBHasi JiuTEepaTypa

1. Audunorenosa, U. B. Xumus: yueOnuk u npaktukym aist CI1O / Andunorenosa U. B., babkos
A. B., [TonkoB B. A.. — 2-e u3n., ucnp. u gomn. — Mocksa : FOpaiit, 2020. — 291 c. — ISBN 978-5-534-11719-
6. — URL.: https://urait.ru/book/himiya-452856 (nata oopamenwus: 21.02.2023). — TekcT : 3JCKTPOHHBIH.

2. OmneiinukoB, H. H. Xumus. anropuTmsel pemeHus 3a1ad U TecThl: yueonoe nocoodue s CITO /
Oneitnuxos H. H., Mypassesa I'. I1.. — 3-e uzn., ucnp. u gon. — Mocksa : FOpaiir, 2020. — 249 c. — ISBN
978-5- 9916-9665-4. — URL: https://urait.ru/book/himiya-algoritmy-resheniya-zadach-i-testy-452906
(mara obpamenus: 21.02.2023). — TekcT : 3IEKTPOHHBIM.

JonoJHUTe/ILHAA JTUTEPATYypa

3. Pocun, U. B. Xumus. yueOnuk u 3agaunuk ans CI1IO / Pocun U. B., Tomuna JI. /1., ConoBseB
C. H.. —Mocksa : FOpaiit, 2021. — 420 c. — ISBN 978-5-9916-6011-2. — URL.: https://urait.ru/book/himiya-
uchebnik-izadachnik-469893 (nara o6pamienus: 21.02.2023). — TeKCT : 37I€KTPOHHBIIA.

4. Xumus. 3agadnuk.: yueOnoe mocoodue mnst CIIO / Ilog o6mr. pex. Paneesa I'.H.. — Mocksa :
FOpaiit, 2021. — 236 ¢. — ISBN 978-5-9916-7786-8. — URL.: https://urait.ru/book/himiya-zadachnik-470947
(mara obpamenus: 21.02.2023). — TekcT : 3IEKTPOHHBIM.

7.2 MaTepuajibHO-TEXHHYECKOe o0ecnedeHne TUCIUTLTHHBI (MOAYJIs1):

VYyeOHast ayiuTopus Uil IPOBEIECHUS YU€OHBIX 3aHATUH, IPEIYyCMOTPEHHBIX 00pa30BaTEIbHON IpOrpam-
Mmoii (Ne 336)
- paboyee MecTO MpernojaBaTes;
- IOCAJI0YHbIE MECTa M0 KOJIMUYECTBY o0ydaromuxcs — 88;
- KOMIUIEKT yueOHO# Mebenu;
- KOMIUIEKT JJOKYMEHTAIH, METOAUYEeCKOe 00ecIieueHue;
- KOMIUIEKT yu4eOHO-HarIsqHbIX mocoOuit u makaros, [ICXD .M. Menneneesa;
- MYJIbTUMEIUNHBIN IIPOEKTOP;
- UHTE€paKTUBHAs J10CKa;
- DKpaH PYyJIOHHBIN;
- HOyTOYK C JIMIIEH3UOHHBIM MTPOTPaMMHBIM 00eclieueHneM 00I11ero Ha3HAYEHUSI.
ITporpamMHoe oOecrieueHue:
- Lire Office (iuuen3us Mozilla Public License v2.0.)

Writer

Impress

Calc
- 7-Zip (muuen3us GNU Lesser General Public License)
- AIMP (muniensus LGPL v.2.1)
- STDU Viewer (freeware for private non-commercial or educational use)
- Power Point Viewer (pacnpocTpaHsercs «as is»)

Jlsia camocToATeNbHOW paboThl 00yYalOIIUXCsl TPETyCMOTPEHBI CHEUaIbHBIE TOMEIEHUS, OCHA-
IIEHHBIE KOMITbIOTEPHOM TEXHUKOM € BO3MOXKHOCTBIO TIOJKITIOUEHHS K MHPOPMALIMOHHO-TEIEKOMMYHHKA-
MoHHOU ceTn «VHTepHEeT» ¢ obecrnieueHneM J0CTyIa B 3JIEKTPOHHYI0 MH(OPMallMOHHO-00pa3oBaTeb-
Hyto cpeny ¢pummana Ky3['TV B r. [IpokonbeBcke.
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