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Pabouass mporpamma ydeOHo¥ mucummmael OYJI.12 Xumus pazpaboTaHa B COOTBETCTBUU C
TpeOOBaAHUSMU:
- (erepalIbHOTO TOCYIAPCTBEHHOTO 00pazoBarenbHOro crangapra (panee — ®I'OC COO) cpeanero oOiero
oOpa3oBaHmUs,
- @enepanbHOrO0 TIOCYIApCTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa MO0 CHEHUAJIbHOCTH CPEIHETO
npodeccuonanbHoro obpazoBanus (mamee — CIIO) 21.02.02 bypeHue HEPTSHBIX M Ta30BBIX CKBAXKHH,
YTBEPKICHHOTO MIPUKA30M MHHHCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoit @eneparnuu ot 12 mas 2014
roja, npukas Ne4§83;
- PEeKOMEHJAIMSIMH IO OPraHU3alMH IOJyYeHHsS CpelHero olmiero oOpa3oBaHUsl B IpenenaX OCBOCHUS
00pa30oBaTeNbHBIX MPOTPAMM CpPEIHEro NpoecCHOHATBHOTO 00pa3oBaHHMA Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHusi ¢ ydeToM TpeOOBaHWU (enepaabHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB H
MOJIy4aeMO# CIeNUATbHOCTH WM TPO(eccur cpenHero mnpodeccHoHanbHOro 00pazoBaHus (IMHCHMO
JlemaprameHTa rocy1apCTBEHHOM MOJMUTUKU B cepe MoAroToBKU padouux kaapos u IO Munobpuayku
Poccunm ot 17.03.2015 Ne 06-259),
-IIPUMEPHON MpOrpaMMbl y4eOHOM AucUUIUIMHBI «OCHOBBI 0€30MAaCHOCTU KU3ZHEIESTENbHOCTHY JUIsS
npodeccroHalIbHBIX 00pa30BaTeNbHbIX OpraHU3aluil, pekoMeH10BaHHON PDeepanbHbIM roCy1apCTBEHHBIM
aBTOHOMHBIM yupexjaeHneM «DenepaibHblil HHCTUTYT pa3BUTus oOpazoBanus» (nainee — PI'AY «DUPOy)
B KayecTBE MPUMEPHON MporpamMMbl JUIsl peanu3allii OCHOBHOW MpodeccnoHalbHOM 00pa3oBaTenbHON
nporpammbl CIT1O Ha 6aze 0CHOBHOTO 00I1IeT0 00pa30BaHMs C MOJTYYCHHEM CPEIHEro 001ero oopa3oBaHus,
[TpoTtokos Ne 3 ot 21 nrona 2015 r. Perucrpannonnsiii Homep peuensuu 379 ot 23 mronsa 2015 r. ®TAY
«DOUPO»;
- pabodeii mporpaMMbl BoctiuTaHus 11 crienranbHocti 21.02.02 bypenne HepTSHBIX U Ta30BBIX CKBAKUH
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOIT'PAMMBI YYEBHOM JUCIHUIIIUHBI
«XUMHUD»

1.1. MecTo AucIMILNIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMBbI:

Y4eOHas AUCHUIUIMHA «XUMHSD» SBISETCS YacThlO 0OIIE00pa30BaTEeIbHBIX YUeOHBIX JUCIUIUINH I10
BBIOODPY, (hopMupyeMbIX U3 00s3aTenbHBIX MpeaMeTHbIx obmacteir ®I'OC cpennero obmiero obpazoBaHus
00111€00pa30BaTEIBHOTO UKJIA TPOTPAMMBI ITOATOTOBKH CIICIIUATMCTOB CPEIHET0 3BE€HA /ISl CIICIUATILHOCTH
21.02.02 bypenue HEQTSIHBIX U Fa30BbIX CKBAXKHH.

Y4eOHas TUCIUILIMHA OTHOCUTCS K IpenMeTHoM obnactu «EcrectBenubie Haykmy OI'OC COO.

YpoBenb ocBoeHUs yueOHOM nucuumuimHbl B cooTBeTCTBUU ¢ DI'OC COO 6a30BbIH.

Henrn wu 3amaum y4eOHOH AMCHMIVIMHBI — TpeOOBaHMS K pe3ylbTaTaM OCBOEHUS YueOHOM
JUCIUTLTAHBIL:

Copeprxanue mporpaMMbl y4eOHOH TUCIHMITIMHBI «XHUMUS» HANPABICHO HA JOCTHKEHHE CIICAYIOIINX
Lenen:
¢bopMupoBaHHE y OOy4arOImIMXCS YMEHHUS OLIEHMBAaTh 3HAYMMOCTh XMMMUYECKOTO 3HAHHS I KaXKJI0To
YeJI0BEKa;

-(opMUpPOBaHKE LEIOCTHOTO MPEJICTABICHUS O MUPE U POJIM XUMUH B CO3JAHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTHHBI MUPAa;

-yMeHUusl OOBSACHATH OOBEKTHI M MPOIECCHl OKpY’KAIOLIEH NeHCTBUTEIBHOCTH: MPHUPOJHOMN, COLMAIBHOM,
KYJIbTYPHOH, TEXHUYECKON CPEJIbl — UCIIOJIb3YS JJISl ATOr0 XMMHUYECKHUE 3HAHUS;

- pa3BUTHE yYMEHHWH pasznnyaTh (PAKThI W OIEHKH, CPAaBHUBATH OIICHOYHBIC BBHIBOJBI, BHJIETh HX CBS3b C
KPUTEPHUSIMH OIEHOK U CBSI3b KPUTEPHUEB C

OTIpe/IeIEHHOM CUCTEMOM IIEHHOCTEH, (GOPMYIHPOBATh U 0OOCHOBBIBATh COOCTBEHHYIO MO3UIIHIO;

- mpuoOpereHue OOYUYaIOUIUMUCS ONbITa Pa3HOOOpPAa3HOM JAEATEIbHOCTH, MO3HAHUS U CaMOTIO3HAHUS;
KITIOYEBBIX HABBIKOB, HMEIOLIUX YHHUBEPCAIbHOE 3HAUYEHUE /ISl PA3JINYHBIX BUJIOB JIEATEIHHOCTH (HAaBBIKOB
perieHust po0JIeM, MPUHITHS PEIIeHNH, TTONCKa, aHaJIn3a U 00paboTku WHGOPMAIMH, KOMMYHHUKATUBHBIX
HABBIKOB, HaBBIKOB U3MEPEHUH, COTPYAHUYECTBA, O€30MMaCHOTO 00pallleH!s ¢ BEIIeCTBAMU B TIOBCEHEBHOM
KU3HH).

OcBoenue coaep:kaHusl y4eOHOM TUCIUIUIMHBI «XUMUS» 00ecleynBaeT JOCTHKEHUE CTYACHTaMU
CIIEYIOIIUX PE3YJIbTATOB:

1.2. Ilnanupyempie pe3yabTaThl 0CBOCHUS Y4e€OHOM IMCIUNINHBI:

JINYHOCTHBIE:

- YyBCTBO FOPJIOCTHU U YBAXKECHHS K UCTOPUH U JOCTUKEHUSIM OTE€UECTBEHHOM XUMUYECKON HAYKU; XUMUYECKU
IrpaMOTHOE TMOBEACHHE B MPO(ECCHOHATBHON NEATENIbHOCTH U B OBITY IpHU OOpaIleHUH C XUMHYECKUMU
BEI[ECTBAMU, MaTepHallaMU U MPOLIECCAMU;

- TOTOBHOCTD K MPOJIOJKEHUIO 00pa30BaHUs U MOBBIIIECHUS KBATU(DUKAIIMK B U30paHHOM TPpodecCuoHaIbHOM
NesITeNIbHOCTH U 0OBEKTUBHOE OCO3HAHKE POJIU XUMUYECKMX KOMIIETEHIIUI B 3TOM;

- YMEHHE HCIIOJIb30BAaTh JOCTHKEHHSI COBPEMEHHONW XMMHUYECKOM HAayKHM M XUMHYECKUX TEXHOJOTUH st
MOBBILIEHUS! COOCTBEHHOT'O MHTEIJIEKTYallbHOTO Pa3BUTHI B BBIOPAHHOM MpodeccroHalbHOM e TENbHOCTH;
Metanpeamertnsie pe3ynbratel (MIIP):

-MCMOJIb30BaHUE PA3JIUYHBIX BHUIOB IIO3HABATEILHON JIEATENHHOCTH M OCHOBHBIX HWHTEIJICKTYalbHBIX
omepanuil (IMOCTaHOBKH 3a7aud, (OPMYIUPOBAHUS THIOTE3, aHAIM3a U CHHTE3a, CpPaBHEHHUs, 0000IIeHMs,
CUCTeMAaTH3allNH, BBISBICHUS MPUYMHHO-CIECICTBEHHBIX CBS3€H, MMOMCKAa AaHAIOroB, (OPMYIUPOBAHUS
BBIBOJIOB) JIJIsl pPEIICHHsI TOCTABJICHHON 3a/1a4uM, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOACHUS,
HAyYHOTO DSKCIIEPUMEHTA) I W3YyYeHHUs PAa3IMYHBIX CTOPOH XHMHUYECKUX OOBEKTOB U TPOIIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh CTAIKUBATHCS B PO ecCHOHaIBHOMI cdepe;

-MCTOJIb30BaHUE PA3TUYHBIX UCTOYHUKOB JJISl TIOJYYSHHs] XUMUYECKOW MH(POpMAINH, YMEHHE OLIEHUTH €€
JOCTOBEPHOCTH JIJIs IOCTHKEHHUS XOPOIINX Pe3ylIbTaToOB B MpodeccuoHanbHol cdepe;

npeaMeTHsie pesyiabrarsl (IIP):
IIP1 cdopMHUpPOBaHHOCTh MPEACTABICHUH O MECTe XHMMHMM B COBPEMEHHOM HaydyHOH KapTHHE MHpa;
MOHMMaHUE POJU XUMHUH B (POPMHUPOBAHMU KPYro3opa M (PyHKIMOHAIBHOW IPaMOTHOCTH 4YeNOBEKa JUIs
pelIeHNs MPaKTUYECKUX 3ajjad; BIAJCHHUE OCHOBOIIOJIAralOIIMMHU XMMHUYECKUMHU MOHATHIMH, TEOPUSIMH,
3aKOHAMM M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MI0JIb30BAHNE XMMHUUECKON TEPMUHOJIOTUEN U CHMBOJIMKOM;



[1P 2 BmajgeHue OCHOBHBIMU METOJIAMH HAYYHOTO IMO3HAHHWS, UCHOJb3YEMBIMH B XMMHHU: HAOIIOJCHUEM,
ONHCAaHUEM, U3MEPEHUEM, FKCIIEPUMEHTOM; YMEHUE 00pabaThIiBaTh, OOBACHATh Pe3yIbTaThl MPOBEICHHBIX
OTBITOB W JEJaTh BBIBOJBI; TOTOBHOCTb M CHOCOOHOCTh MPUMEHSTH METOJbl MO3HAHUS NPU PELICHUU

MPAKTUYCCKUX 3aaaY,

1P 3 chopmMupoBaHHOCTH yMEHUS TaBATh KOJMYECTBEHHBIC OIEHKU U MTPOU3BOIUTH PACUETHI M0 XUMUYECKHM

dbopMyniaM U ypaBHEHUSIM;

IIP 4 BJIAACHUC ITPpaBUJIaMU TCXHUKU 0e301macHOCTH IIpH UCIIOJIB30BAHNHU XUMHUUYCCKUX BCIICCTB,

I1P 5 copmMHupOBaHHOCTH COOCTBEHHOM MO3UITUH MO OTHOIIEHUIO K XUMHYECKOH HH(DOPMAINH, TIOTydaeMOi

M3 pa3HbIX HCTOYHUKOB.

JInuHoCTHBIE pe3yJibTaThl (peanu3anuu nporpammel Bocnutanus, omnpeneneHusie @I'OC COO (B

pen. [IpukazoB MunoOpuayku P® ot 11.12.2020 N 712):
JIP 1; JIP 2, JIP 4; JIP 5; JIP 6; JIP 7; JIP 8, JIP 9; JIP 11; JIP 13; JIP 14.

B (bI/IBI/I‘-ICCKOM CaMOCOBCPHICHCTBOBAHUH, 3aHATUAX CIIOPTUBHO -OSﬂOpOBHTeHBHOﬁ
ACATCIIBHOCTBIO, HCIPUATUC BPCAHLIX TPUBBIUCK: KYPCHUS, y1'IOTp€6J'ICHI/I$I AJIKOI'OJIA,
HAapKOTHUKOB

JINYHOCTHBIE pe3yJIbTaThl Kon
peajM3anuy NporpaMMsbl BOCIIMTAHUSA JIMYHOCTHBIX
(Oeckpunmopbwi) pe3yabTaToB
peaju3anuu
MPOrpamMmbl
BOCIIUTAHMSA
Poccniickyro TpakJaHCKYI0 HJIEHTHYHOCTb, NATPUOTHU3M, YBAKEHHE K CBOEMY Hapony, JP 1
YyBCTBAa OTBETCTBEHHOCTH nepen PoInHOM, ropAocTH 3a CBOM Kpal, cBOrO Poauny, npoiioe
Y HAcCTOsIIee MHOMOHAIMOHAILHOTO Hapoaa Poccnu, yBakeHHe rocyJapCTBEHHBIX CHUMBOJIOB
(rep6, duar, TuMH);
IPaXXJaHCKYIO MO3UIMIO0 KaK aKTUBHOTO U OTBETCTBEHHOTO YJIeHa POCCUICKOT0 OOIIecTBa, JIP 2
OCO3HAIOIIIEr0 CBOM KOHCTUTYLIMOHHBIE MpaBa U 00513aHHOCTH, YBAXKAIOIIEr0 3aKOH U
IIPABONOPSIO0K, 00J1a1AI0IIEr0 YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO
IIPUHUMAIOIIET0 TPAJAULMOHHBIE HALIMOHAIIBHBIE U OOIIeYeIOBEUECKHE T'YMaHUCTUUECKUE U
JEMOKPAaTUYECKUE LICHHOCTH;
ChopMupoBaHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS JIP 4
HayKd U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOI'O HA UAJIOre KYJIbTYp, @ TAaKkKe Pa3In4HbIX
(opM 0OLIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOET0 MECTA B NOJHMKYJIBTYPHOM MUDE
ChopMUPOBaHHOCTb OCHOB CaMOpa3BUTHSI U CaMOBOCHHUTAaHUS B COOTBETCTBUU C JIP 5
00I11e4YeIOBeYeCKMMH LIEHHOCTSIMU U MJieallaMi TI'paXkJaHCKOro oOI1ecTBa; FOTOBHOCTh U
CIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPUECKON U OTBETCTBEHHOM €S TEIbHOCTH
TonepantHoe co3HaHME U MOBEAECHUE B MOJUKYIBTYPHOM MHUPE, TOTOBHOCTh M CIIOCOOHOCTb JIP 6
BECTH JTMAJIOT C JPYTUMHU JIIOJIbMH, JOCTUIaTh B HEM B3aMMOIOHUMAHUs, HAXOJUTh oOlIMe
LeJW U COTPYAHMYATH [UI1 MX JIOCTUXKEHHS, CIIOCOOHOCTb NPOTUBOCTOSTH HIEOJOTHU
SKCTpEMH3Ma,  HAlMOHAINW3Ma, KCEHO(MOOMM, AUCKPUMHMHALMU 10  COLMAJIbHBIM,
PEJIUTMO3HBIM, PACOBBIM, HAllMOHAJIBHBIM IPU3HAKAM U IPYTMM HETATUBHBIM COLMATIbHBIM
SIBJICHUSIM
HaBbikn coTpyaHHMUYECTBa CO CBEPCTHUKAMHM, IE€TbMHU MIIAJIIErO BO3pacTa, B3pOCIBIMU B JIP 7
0o0pa3oBaTeNbHON, OOIECTBEHHO TMOJE3HOM, y4eOHO-HMCCIeI0BaTeNbCKON, MPOEKTHONH H
JPYTUX BUAAX AEATEIbHOCTU
HPABCTBEHHOE CO3HAHUE U NIOBEJCHNE Ha OCHOBE YCBOEHUS 00IIeUeI0BEYeCKUX IEHHOCTEH; JIP 8
I'oToBHOCTH M cHOCOOHOCTP K OOpa3oBaHWIO, B TOM YHCIE CaMOO00pa30BaHMIO, Ha JP9
NPOTSHKEHUU BCEH KM3HM; CO3HATENIbHOE OTHOIIEHHE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIIEMIHOM NpodeccHoHaIbHOM M 001IECTBEHHOM AeATeNbHOCTH
[IpunsATHE N peann3auio HEHHOCTEH 3J0pOBOr0 M O€30MacHOr0 00pa3a XKU3HHU, HOTPEOHOCTH JIP 11




Oco3nanHbId BBIOOp Oymymielt mpodeccuu M BO3MOKHOCTEH pean3alud COOCTBEHHBIX JIP 13
KU3HECHHBIX IJIAHOB; OTHOIIECHHE K MPO(ECCHOHAIBLHON AESITeTbHOCTH KaK BO3MOXXHOCTH
y4acTUsi B PEIICHUU JMYHBIX, OOIIECTBEHHBIX, T'OCYIapPCTBCHHBIX, OOIIECHAIINOHAIBHBIX
pooeM

ChopMUPOBAaHHOCTh JKOJOTMYECKOTO MBIIUICHHS, TOHUMAHUS BIMSHUS COLUAIBHO- JIP 14
HKOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLMATBHOM CpeJibl; MPHOOpeTeHHE
OIIBITA DKOJIOTO-HANPABJICHHON JESATENBHOCTH

CTPYKTYPA M COJEPXKAHME YUESHOM JUCIHUATLIMHBI

2.1. O0beM yueOHOI JMCUUNJIHHBI M BUABI Y4e0HOIH padoThI

Bua yueoHoii paboTbl O0bem B yacax

O0beM 00pa3oBaTeIbHON NPOrPpaAMMBbl Y4eOHOH AUCHUILIMHBI 117

B TOM YHCIJIE:

TEOPETHUYECKOE 00yICeHUE 50

[TpakTuyeckue 3aHATHS 28

CamocTosTenpHas padoTa 39

MPOMEKYTOYHAs aTTeCTaIus JuddepeHuupoBaHHbIN
3a4eT




2.2. TeMaTH4YeCKHUi IVIAH U COACPKAHME YUeOHOU IMCUUIIIMHBI

Koapbl
KOMIIEeTeHI M
HaunmeHoBanue Coaepikanue yueOHOro MaTepuaJia, JJabopaTopHble padoThl M NPaAKTHYECKHE 3AHATHS, O0bem
pa3aesioB M TeM caMocTosiTe/IbHAas padoTa o0yuaroerocs, Kypcosasi padora (npoekr) (ec/iu npeaycMoTpeHbl) 4acoB .qum:dcn[mx
pe3yabTaToB
1 2 3 4
Pa3nesn 1. OcHOBHBIE NOHATHS U 3aKOHBI XMMMH. 8
Tema 1.1. Beenenue. OCHOBHBIE IOHATHS U 3aKOHBI XUMUU. BemectBo. ATom. Monekyina. 3akOH COXpaHEHHS MacChl
OCHOBHBIE IOHATHUSA BemectBa. 310 net co nus poxaenus M.B. JlomonocoBa. Xumnueckuii snemeHT. IIpocteie u
XUMUH. CJI0KHBIE BemecTBa. AjutoTponud. BaneHTHOCTh. CTENEHb OKUCIEHHUS.
CocraBnenne xumuueckux ¢popmyin. [lorstue nomm. KauecTBeHHBIE M KOJTUYECTBEHHBIN COCTaB
BEIIEeCTB. XUMHYECKHE 3HAKH B GopMyIibl. OTHOCHTENIbHASI aTOMHAs K OTHOCHUTEIIbHAS JIP 1, JIP 2,
MoJiekyisipHas macca. KonumvectBo BemecTtBa. [lonarre noau. 3akoH COXpaHEHHUsI MacChl BEILIECTB. 6 JIP 4, JIP 5,
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYpbI. 3akoH ABaraapo. CocTaBiieHHE JIP 6, JIP 7,
dhopmys u onpeieNieHNe CTETICHN OKUCICHUSI. JIP 11, JIP 13,
CocraBiieHre XuMHU4YecKuX (Gopmysl. Beraucienne MoJeKyISIPHOW MacChl M KOJIMYECTBA BEIIECTBA B JIP 14
CJIOKHOM BelecTse. OrnpeaeseHne MacCoOBOM O XUMHYECKOTO 3JIEMEHTA B BellecTBe. MaccoBas
JI0JIs BeIllecTBa B pacTBope. Penmienue 3anay.
CamocTrosiTesibHasi padoTa CTY/IeHTOB
BrinonHenue goMamHux 3agaHuil o pasnaeny 1.
Pedepatsl o 3aganHoOi TeMaTuKe: «AJIOTPOIHS YIiIepoia: HAHOTEXHOJIOTHS KaK MPUOPUTETHOE 2
HallpaBJIEHUE Pa3BUTHS HAYKU U MPou3BoJicTBA B Poccuiickoit deneparumy
«AnnoTponus, BOJOPOAa, 0J0Ba»
Paznea 2. Ilepuoanyecknii 3axkoH u [lepuoagnueckasi cucrema xumnuecknx 3jemMenToB .. MenjaesieeBa u crpoeHue 6
aroma.
Tema 2.1. Ctpoenue Otkpeitue [[.M.Menaeneesa [lepuoandeckoro 3akona. [leproauueckuii 3akoH B OpMYITUPOBKE 4 JIP 4, JIP 6,
aroMa H J.N.Menneneea. [lepuoandeckas Tabnuiia XkMUYECKHUX 3JIEMEHTOB — rpaduyeckoe oToOpaxeHue JIP 7,JIP 11,
NEepUOANYECKOro 3akoHa. CTpyKTypa NepruoIMUecKOi TabauIbl: MepHoIbl (Mable U OOJIbIINE), JIP 13,

[Tepuonnueckuii 3aK0H
J.1.MeHnneneena.

rpymmnsl (raaBHas ¥ nobo4Has). MoaenupoBanue nocrpoenus I[leproanyeckoit cuctemMsl (TaOIUIIbI)
JJIEMEHTOB.




ATOM — ciokHas yacTuia. Sapo (MpOTOHBI M HEUTPOHBI) U SIEKTPOHHAs 000J04Ka. CTpoeHue

AEKTPOHHBIX 000JIOUEK ATOMOB JIEMEHTOB MAJIBIX M OOJIBITUX TEPHOAOB (TIEPEXOTHBIX JIECMEHTOB).

Mo nenupoBanue nocrpoenus lleprnoanueckoil TabauIbl XUMUYECKUX 3JIEMEHTOB.

CamocrosiTesibHast padoTa CTYIeHTOB

BrinosiHeHue 1oMalIHuX 3a1aHuil 1o paszeny 2.

Pedepar no 3agannoii Temaruke «M3oTtomsn», «CoBpeMeHHast (OPMYIUPOBKA MEPUOINIECKOTO
3aKOHA. 3HAHHWE NEPUOANYECKOTO 3aKOHA U NMEPUOJUUECKON CUCTEMbl XUMUYECKUX JIEMEHTOB
JL.V.MenpeneeBa s pa3BUTHsI HAYKW M IOHUMAaHWS] XUMHYECKON KAPTUHBI MUPAY.

Pa3nen 3. CTpoeHue BemiecTBa.
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Tewma 3.1. Ctpoenue
BEIECTBA

Buabr xumudeckoit cBs3u. MIoHHast CBSI3b KakK CBSI3b MEK/Iy KATHOHAMU M aHMOHAMHU 32 CUYET
AEKTPOCTATUUECKOTO MPUTsHKeHUs. CBOMCTBA BEIIECTB ¢ MOHHBIM TUIIOM KPUCTAJTMYECKOM
pereTku. MexaHu3M 00pa3oBaHUs KOBAJICHTHOH CBsI3U (OOMEHHBIN M TOHOPHO-aKIIENTOPHBIN).
DNeKTpoOTpUIIaTeIbHOCTH. KoBajIeHTHBIE MOJISIPHAS U HE TTOJISIPHBIE CBSI3U. MOJIEKYIISIpHBIE U
ATOMHBIC KPUCTALTUYECKUE PEMICTKH. MeTalmndeckast CBsi3b, METaJUTMUECKasi, KPUCTAILNTHYECKas
pemneTka. @u3nUecKre CBOMCTBA METAJIIOB.

ArperaTtHOe COCTOSIHHSI BEIIECTB M BOJIOPOIHAS CBsI3b. UHCTHIE BEMIECTBA U CMECH. TBepIoe, KUIKOE
1 ra3oo0pa3zHoe cocTosiHue BeulecT. [lepexoa BemiecTBa U3 OJJHOTO arperaTHOr0 COCTOSTHUS B
npyroe. Bonopoanas cBsi3b. [lonsitue u cmecu BeliecTB. ['OMOreHHbIE U T€TEPOTEHHBIE CMECH.
CocraB cMmeceii: 00beMHast 1 MaccoBast IO KOMIIOHEHTOB CMECH, MaccoBasi J0JIsl TPUMECEH.

Jucnepcusie cuctemsl. [lorsTue u qucniepcHo cucreme. JlucnepcHas dasza u gucnepcuoHHas cpeaa.

KJ'IaCCI/I(bI/IKaI_[I/IH AUCIICPCHBIX CUCTEM. ITonsarue o KOJNIOMAHBIX CUCTCMAX.

B mom uucne, nabopamopnvix 3anamuii

JlaGoparopHas padora Nel. «O3HakoMJ/IeHHe €O CBOMCTBAMH JIMCIEPCHBIX CHCTEM)

CamocrosiTeqbHbIE PA0OTHI:

BrInonHeHne ToOMalHUX 3aIaHui 10 pa3aeiy 3

Ipumeprnas memamuxa pegpepamos u OOKIA008 OJisl CHYOeHMOB.

«[1na3ma — yeTBepTOE COCTOSIHUE BEIIECTBAY,

«Kocmuueckue renmy, «Kuakue Kpuctamuibhy, «30mm», «Cydomumanus 1 aecyonumanus»,
«Koarynsmusny, «Cunepesncy, « AHOMaINU (PU3HUYECKUX CBOWCTB BOIBI»

JIP 1, JIP 4,
JIP 5, JIP 6,
JIP 7,JIP 11,
JIP 13, JIP 14

Pa3znen 4. Boga. PacTBopbl. JJIeKTPOJINTHYECKAS JUCCOIHALIUS.

Tema 4.1. Bona.
PactBOpBI.
PactBOpenue.

Bona xak pactBopurens. PactBopumocTs BeniecTs. HachlleHHbIE, IEPEHACHILEHHBIE,
IIEPECHIIICHHBIE PACTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH Ia30B, )KUJIKOCTEN U TBEPABIX BELIECTB OT
pa3nuyHbIX (pakTopoB. MaccoBasi 10Jsl paCTBOPEHHOTO BEIIECTBA.

B mom uucne, nabopamopnuix 3anamuii

JlabopaTopHas paGora Ne2. Dy1eKTpOIUTHYECKAS] JUCCOLUALMS.

JIP 1, JIP 4,
JIP 5, JIP 6,
JIP 7, JIP 11,
JIP 13, JIP 14

8




JlabopaTopnas pa6ora Ne3 «Ilpurorosienue pacTBopa 3aJaHHONH KOHIEHTPALUW .

CamocrosiTesibHas padora:

BrinosiHeHue nomMalHux 3a1aHui K pasaeiny 4
Ipumepnas memamuxa peghepamos u 00KIA008 05t CYOeHMO8:

«Boja xak peareHT M Kak cpejia OOMTaHMsI ISl XUMUYECKOTo IpoLeccay, « MuHepaabHbIe BOIbI»,
«Kpucramnoruapare», «[IpumeHeHre Bopl B TEXHUUECKUX LEISIX», « ) KecTKoCTh U criocob ee
yYCTpaHEHUSI»

Paznea S. Kinaccudpukanus HeopraHmyeCKMX CoeJMHEHU M UX CBOMCTBA.

14

Tema 5.1.
Unentuduxarnus
HEOPraHUYECKUX
BEIIIECTB C OMOIIBIO
Ka4eCTBEHHBIX PEAKIUI

B mom uucne, nabopamopnuix 3anamuii

JlabopaTopunas pa6ora Ne4 «XuMu4eckue CBOICTBA OKCHIOBY.

JladbopaTopHas pa6ora NeS «XuMu4ecKue CBOMCTBA KHCJIO0T.

JladbopaTopHas pa6ora Ne6 «XuMu4eckue CBOCTBA OCHOBAHMIA U UX TOJIyYeHHE).

JladopaTopHas pa6ora Ne7 «XuMn4ecKHe CBOIMCTBA CoIei».

JladopaTopHas pa6ora Ne§ «CBoiicTBa 0CHOBHBIX KJIACCOB HEOPTaHUYECKHX COeTMHEHUIN.

10

CamocrosiTesqibHass padora:

BrinosiHeHUE TOMANIHUX 3alaHUH K pa3aerny S

Ilpumeprnas memamuxa pegpepamos u 00KIA008 O CHMYOeHMO8.

«CepHas KHCIIOTa — XJIEO0 XMMUYECKOH TTPOMBIIIUIEHHOCTHY, « MHOTOTUKHIA KapOOHAT KaJIbIIHS: B
MPHUPO/Ie, B IPOMBILIJIEHHOCTH, B OBITY», «EKHe 11e1049n, UX HCTI0Ib30BAaHUE B IPOMBIIIIICHHOCTH,
«["amenas u HeramieHasi U3BECTh, €€ IPUMEHEHHUE B CTPOUTENbCTBEY, «[ UIc u anedactp,
runcoBanuey, «Ilouarue o pH pactBopa. KucnotHas, menodnasi, HeHTpaibHasi cCpeabl paCTBOPOB»
I'epou xumuveckux Boiick. 25 '[EPOEB OTEUECTBA. (ITaMATHHK TeposiM-XUMHKaM — CapaTOBCKHMA
MOHYMEHT B Y€CTh BOCHHBIX-XUMHUKOB).

JIP 1, JTP 2,
JIP 5, JIP 6,
JIP 7, JIP 7,
JIP 11, JIP 13,
JIP 14

Pa3znes 6. Xumnuyeckue peaxkuuu.

Tema 6.1.
Knaccuduxkanus
XHUMHYCCKUX PEaKIUU.
CKOpOCTh XUMHUYECKUX
peaxiuit. O6paTUMOCTh
XUMHYECKUX PEaKInu.

Peakuuu coenunenus, pa3nokeHus, 3amenienus, oomena. Karanutuueckue peakiuu. OOpatumele u
HeoOpaTHMbIe peakinu. ['oMOreHHbIe, TeTePOreHHbIE peaKlui. JK30TePMUUECKHE U
SHAOTEPMHUUECKUE peakiuu. TermnoBoil 3hpdekT XxumMudeckux peakuuu. TepMOXUMUYECKUE
ypaBHeHUs. XuMus U sHepretuka. CoBpeMeHHbIE HCTOYHUKH dHEpPruu. OKUCIUTENBHO -
BOCCTAHOBUTEINbHbIE peakuu. Crenenb okucieHus. OKUCIUTENb U BOCCTAHOBJIEHUE.
BoccranoBurens u okucienue. «MeToJ1 AIeKTPOHHOTO OanaHca 17 cocTaBieHus ypaBHeHuit OBPy.
PaccraBienne ko3 puieHTOB METOIOM AIIEKTPOHHOTO OasiaHca.

B mom uucne, nabopamopnvix 3anamuii

JladopaTopHas padora Ne9 «Tunbl XuMHYECKUX PeaKIUii: pa3JIosKeHUs 3aMelleHus1, 00MeHa.
CKOpoCTh XMMMYECKHUX PeaKIuii».

JIP 4, JIP 6,
JIP 7, JIP 11,
JIP 13

Pa3znea 7. MeTaajabl H HeMeETAJJIBI.

12




Tema 7.1. Metamisl 1

HEMCTAJIbI.

OCOOCHHOCTH CTPOCHUS aTOMOB M KpUCTA/LUIOB. Pu3nueckue cBoicTBa MeTayuioB. Kitaccudukanus
METAJJIOB IO PA3JIMYHBIM IIPU3HAKAM. DJIEKTPOXUMUYECKUH psAJl HApsHKEeHU MeTamuioB. Oouue
CrocoObl oMy4YeHusI MeTauioB. Kopposus meramioB (coobmieHus). OcoOEHHOCTH CTPOSHHS aTOMOB.
Hemerasuisl — mpocThie BelecTBa. 3aBUCUMOCTh CBOMCTB raJIOTEHOB OT UX TOJI0KCHHUS B
HCpI/IOI{H‘-ICCKOﬁ cucreMme. OKACIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETALIIOB B
3aBHUCHMOCTH OT UX MOJIOKCHUS B PAAY IJICKTPOOTPULIATCIbHOCTH. I/Irpa «Hemeraminsry. 3HaAKOMCTBO
C KOJUIEKI[ME HEMETAJIIOB.

B mom yucne, nabopamopnuix 3anamuii

JladopaTopnas padora Nel) «CBoiicTBa MmeTa10B» (3akajika M OTITYCK CTaJIM, O3HAKOMJICHUE CO
CTPYKTYpaMH CEpOro U OeJI0T0 YyryHa, pacrio3HaBaHHUE PYJI Kelle3ay

CamocrosiTesibHbIe PA0OTHI:

BrinosiHeHME JOMAITHUX 3aIaHUH TIO pa3neny 7

Ilpumepnas memamuxa pegpepamos u O0OKIA008 OJisl CYOeHMOB..

«Koppo3ust METAIIIIOB: XUMHUYECKas!, HICKTPOXUMUIECKasi. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU OT
YCIIOBUH OKpYykaromiei cpenbl. Knaccudukaiums Koppo3un METAUIOB 0 Pa3IMYHBIM TPU3HAKAM.
CriocoOpl 3a1IUThl METAIIOB OT KOPPO3UK», «[Ipon3BOICTBO UyryHa U CTaIN»

«[Tony4yenus HeMeTaioB (GPAKIIMOHHOM MEPETOHKOM KUAKOTO BO3/IyXa U SJIEKTPOIU3OM PaCTBOPOB
WJIM PacIUIaBOB IEKTPOIUTOBY, «CHIIMKAaTHAS MPOMBIILIIEHHOCTH

«Hcronb3oBaHue XJI0pa B KAUECTBE XUMUYECKOTO OPYKHUs. JleHb maMsTH kepTB (amrmuzma

«Ku3Hpb 1 paboTa yueHbIX XUMUKOB B 10715l BOBY.

JIP 1, JTP 2,
JIP4, JIP 5, JIP
6, JIP 7, JIPS,
JIP 11, JIP 13,

JIP 14

Pa3znen 8. OcHOBHbBIE NOHATHS OPraHUYECKOH XUMHHM TEOPHUsi CTPOEHHUSI OPraHNYeCKUX COeIMHEHM.

Tema 8.1. Teopus
CTpOEHUs
OpraHUYECKUX

coequHeHu A.M.

byrtneposa.

Hpez[MeT OpraHI/I‘IeCKOfI XHMHUH. HpI/IpO,I[HBIe, HUCKYCCTBCHHBIC U CHHTCTHUYCCKUC OPraHUYCCKUE
BCIICCTBA. CpaBHeHI/Ie OpraHn4eCKuXx BEIICCTB C HCOPIraHNMYCCKUMMU.

BanentHoCTh. XMMHUECKOE CTPOCHUE KaK IMOPAAOK COCAUHCHNA aTOMOB B MOJICKYJIBI I10
BaJICHTHOCTHU.

Teopus crpoenus opranndeckux coequHennii A.M. bytiepoBa. OCHOBHBIE MTOJIOKEHHS TEOPUU
XUMHUYECKOTO cTpoeHus. M3omepus u n3omMepbl. XuMudeckue GopMyIIbl U MOJICIIA MOJICKYIT B
oprannueckoi xumuu. ['omonoru u romosnorus. Hauana nomenknarypst IUPAC.

B mom uucne, nabopamopuuix 3anamuil

JlabopaTopnas pa6ora Nell «KayecTBeHHOe 00Hapy»keHHe YIJIepoaa, BOAOPOAa H XJI10pa B
MOJICKYJIAX OPraHUYeCKHUX COeIMHECHM .

CamocrosiTesibHBIC pA0OTHI:

BeInoHeHHe TOMaITHUX 3aIaHui 10 pa3aerty 8

Ipumepnas memamuxa pegpepamos u 00K1A008 05l CIYOEeHMO8:

«[TonsiTHe 0 cyOcTpare u pearentey, « KuznenesrenpHocts A.M. ByriepoBa»

JIP 1, JIP 2,
JIP 5, JIP 6,
11, JIP 13, JIP
14

10




Pa3nen 9. YrieBogopoabl M X NPUPOAHbIE HCTOYHHKH.

14

Tema 9.1.
YrieBo1opoibl U ux
MIPUPOJIHBIE UCTOUHUKH.

AJNKaHBl: TOMOJIOTMYECKUH Psijl, ©30MEPUSI 1 HOMEHKJIATypa ajlkaHOB. XMMUYECKUE CBOMCTBA
aJIKaHOB (M€TaHa, 3TaHa): FOPEHHE, 3aMELLEHUE, pa3lokKeHUe, JeruapupoBanue. [Ipumenenne
AJIKAHOB HAa OCHOBE CBOMCTB.

Anxensl. Jluens! u kayayku. [lonmMepsr. OTuseH, ero nojiydeHue (AeruapupoBaHue 3TaHa,
JenoauMepu3aten noausTuieHa). 'omonoruueckuii psiji, M30Mepusi, HOMEHKIIaTypa aJIKeHOB.
XUMHUYECKUE CBOMCTBA ATHJICHA: TOPEHUE, KaYeCTBEHHBIE peakuy (00eciBeUnBaHHE OPOMHO BOIBI
U pacTBOpa IepMaHraHaTa Kajius), Tuapauus, noauMmepusanus. [IpuMenenne aTuieHa Ha OCHOBE
cBoicTB. [loHsATHE O AMEHAX KaK YIrJIeBOJOPOAax C IBYMs ABOMHBIMU CBsI3IMU. ConpskeHHbIE
JMeHbl. XUMHUECKHe cBOMcTBa OyraaueHa-1,3 u n3onpena: odecreunBaHne OpOMHOM BOJIbI U
nonvMepu3aius B kayuyyku. Harypanbabiil 1 cuHTeTHYecKHi kaydyku. Pesuna. Jlaboparopubie
onbIThl: «Pacrno3HaBaHue macTMace, BOJOKOHY.

AnkuHBL. AueTHiieH. XMMHUYECKHe CBOMCTBA alleTUJIeHa: ropeHue, ooecliBeunBaHne OpOMHOM BOJIbI,
MIPUCOEMHEHHE XJIOPOBOAOpOAa U ruparanus. [IpuMeHeHne aneTuieHa Ha OCHOBE CBOCTB.
MesxknaccoBas U30MepHUs C aTKaAUEHaMU.

Apensl. [IpupogHbIii HCTOYHUK YIII€BOI0po10B. beH3o1. Xumudeckue cBoiicTBa OeH30J1a: TOpEeHHeE,
peakius 3aMerieHus (raloreHupoBanue, HuUTpoBanue). [[pumeHeHne 6eH3051a Ha OCHOBE CBOMCTB.
[IpupoaHelil ra3: cocTaB, IPUMEHEHUE B KAYECTBE TOILIMBA.

Hedts. CoctaB u nepepadotka Hedru. [Teperonka vHedtu. HedrenpoayKkTsl.

JIaGopatopHsble onbIThl: «O3HAKOMIICHHE C KOJUIEKIMEeH HEQPTH U IPOYKTOB €€ NepepabOTKM».
YriaeBo10poibl.

CamocrosiTeqbHbIE PA0OTHI:

BrinosiHeHue qoOMalIHUX 3a1laHui 10 pa3aeny 9

Ilpumeprnas memamuxa pegpepamos u OOKIA008 OJisk CMYOeHMOS.

«Bynkanuzanus kayuykay, «lonstue 00 sxcrpakiumn», « Tomxyon. Tpotun», «OCHOBHbIE HANIPaBIECHUS
MIPOMBIIIIJIEHHON TMepepabO0TKU MPUPOAHOTO Traza», «llomyTHbIl HeQTSIHON ra3, ero mepepadoTKay,
«[Ipo1iecchbl MPOMBIILICHHON MepepadoTKi HeTH: KPeKUHT, pudopmuHr. OKTaHOBOE YHCIIO OEH3MHOB
Y LIETAaHOBOE YMCIIO JU3EJIbHOIO TOILIMBa», «KOKCOXMMHUYECKOE MPOU3BOJACTBO U €r0 MPOIYKIHUS»,
«HcTopust OTKpBITHS U pa3pabOTKU Ta30BbIX U HEPTAHBIX MecTopokAeHui B Poccuiickoit @enepanun
», «XUMHS YIJIEBOJOPOJHOTO ChIpbd W Mosl Oyaymas mnpodeccus», «Pe3nHoTexHHYecKoe
IIPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IPOTPECCE», «APOMATUUECKUE YIIIEBOJOPOIbI KaK
CBIpBE JJIsl IPOU3BOACTBA IECTULIUAOBY

JIP 1, JTP 2,
JIP 5, JIP 6,
JIP 7, JIP 8,
JIP 9, JIP 11,
JIP 13, JIP 14

Pasnen 10. Kucioponoconepxamue opranudeckue coeJHHEHUsI.

18

Tema 10.1.
Kucnoponoconepxkariue

CHI/IpTLI. DEHOIIBL. HOJIy‘ICHI/IC 9TaHOJIa Pa3JIMYHBIMHA CIoco0amu. rI/II[I)OKCI/IJIBHa}I Tpyima Kak
q)YHKLII/IOHaJ'ILHaH. IlousTue o MMPCACIIbHBIX OAHOATOMHBIX CIIUPTAX. XHUMHYECKHEe CBOMCTBA 3TaHOJIA:

11




OpraHu4eCcKuc
COCAMHCHUS.

B3aMMO/ICHCTBHE C HATPHEM, 0Opa30BaHME MPOCTBIX U CIOXKHBIX 3(PUPOB, OKHCICHHE B albJCTHI.
[IpumeHeHne 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 IOCIEACTBUS U IPERYNPEXKICHUE.
Bceepocceniickuii  1eHb  Tpe3BoCTM [UyMIepHH Kak IpeACTaBUTEIb MHOTOATOMHBIX —CIIMPTOB..
[Ipumenenne riumnepuHa. Ou3nMYeckne W XMMUYECKHE CBOMCTBa (eHona. Ilpumenenue deHona Ha
OCHOBE CBOMCTB.

JlaboparopHblie onbITh: «PacTBOpeHue TiaulepruHa B BOJE U B3aUMOJAEUCTBUE C TMIPOKCUIOM MEIU

(1)»

Anbnerunpl. KapOonoBeie kucinotsl. Ilonstue 00 anpaerunax. AJjbAeryaHas TIpynmna Kak
¢yukuuonansHas. @®opmanpaerny U ero cpoictBa. [lomyueHwe anbaeruIoB  OKHCIIEHUEM
cooTBeTCTBYyIOINX crnupToB. [Ipumenenune Qopmanpaernga. Jlabopatopusie omnbIThl: «Peakus
cepeOpeHHOT0 3epKaa U oKucieHue rupokcuiom meau (1) anpaerngos»

[TonsiTre o kapOoHOBBIX KucnoTax. KapOokcuibHas rpymnna kak QyHKIHOHaNbHAs. ['oMonornueckuit
PSI peeNbHBIX 0JJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomydenre kapOOHOBBIX KHCIOT OKUCIEHUEM
aNbJETUI0B. XMMHUYECKHE CBOMCTBA YKCYCHON KUCIIOTHI. [IpuMeHeHne yKCYyCHOM KUCIIOTHI HAa OCHOBE
CBOMCTB. Briciue xupHbIe KUCIOTH HA MIPUMEPE NaIbMUTUHOBOM U cTeapruHOBOM. CliokKHbBIE A3(UPbI
u xupsbl. [lomydenue cnoxHbIX 3¢pupoB peakuueit srepupukannu. CiaoxxHeie 3(pUpsl B MPUPOIE, X
3HaueHwue. [[puMeHeHne CIoKHBIX 23(PUPOB HA OCHOBE CBOMCTB.

Kuper kak cnoxusie 3¢upsl. Kinaccudukanus xKupoB. XUMHYECKHE CBOMCTBA JKUPOB: TUIPOJU3 U
TUJIPUPOBAHUE KUAKUX KUPOB. [[puMeHeHune xupoB Ha OCHOBE CBOMCTB. Mbla.

VYrneBonsl. YTriaeBopl, UX KilacCH(UKaIUsa: MOHOCAXapHu/bl, AUcaxapuabl, Hoarcaxapuisl. [ntoko3a-
BELIECTBO C JBOMHON (pyHKIMEN — anbAeruiocnupT. XUMUYECKHE CBOMCTBA IIIOKO3bI: OKUCIIEHUE B
IIFOKOHOBYIO KHCIJIOTY, BOCCTAaHOBJIEHHE B COPOUT, CIUPTOBOE OpoxeHue. [IpuMeneHne riroko3sl Ha
OCHOBE CBOWCTB. 3HaUCHHUE YTJIEBOIOPOIOB B )KMBOM MPUPOJIE U KU3HU UYeIOBeKa. biokaaHbiid xieo.
(enb cuatus Onokansl Jlenunrpana). [loHATHe 0 peakuusxX NOJUKOHJCHCALMU M TUAPOJIM3a HA
IIPUMEPE B3aUMOIIPEBPALLICHUI: INIFOK03a — MOJIMCAXAPUL,.

B mom uucne, nabopamopuvix 3anamuil

JlabopaTopHas padora Nel2 «Ombuienue xupos. UccienoBanue CBOMCTB MbLIA).

JlabopaTopHas padora Nel3. UnenTtudgukanus opraHu4ecKux coeJHHECHUH.

JIP 1, JTP 2,
JIP 5, JIP 6,
JIP 7, JIP 8,
JIP 9, JIP 11,
JIP 13, JIP 14
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CamocrosiTe/ibHbIe PA0OTHI:

Brinonnenue goMamHux 3agaHui mo pasjaeny 10

Ipumepnas memamuxa peghepamos u 00KIAO008 05t CHYOeHMO8

«MeTHJIOBBIN CITUPT U €T0 MCTOJIb30BAaHUE B KAYECTBE XMMUYECKOTO CHIPhs», « TOKCHYHOCTH
METaHoJIa ¥ NpaBuja TEXHUKHU 0€3011aCHOCTU IIPU paboTe ¢ HUMY, « ITUIICHTJIUKOJb U €r0
npuMeHeHne. TOKCHYHOCTh TUJICHTJIMKOJIA U MPaBUJIa TEXHUKU O€30TIaCHOCTH MPHU paboTe ¢ HUMY,
«[Tony4uenne heHoa U3 MPOTYKTOB KOKCOXMMHYECKOTO TIPOU3BOACTBA U U3 OCH30J1ay,
«ITonukonnencanus popmanpaeruaa ¢ GeHosaoM B peHosohopMaibIeruaHyI0 CMOIY.
Aueransaerua. [lonstue o keToHax Ha mpumepe aneroHa. [[puMeHeHne aleToHa B TEXHUKE U
MIPOMBIIIJIEHHOCTHY, «MHOT000Opa3nue KapOOHOBBIX KUCIOT », «[limeHkooOpa3yrolire Mmaciay,
«CUHTETHYECKHE MOIOIIINE CPEICTBA: 0€30I1aCHbIE OTBITHI C OBITOBOM XUMUEH», «MOJTOYHOKHCIIOE
OposKkeHHeE TIIIOKO03bI», «KucinoMonounble npoyKTe», «llupokcununy, «Pa3Butue caxapHoit
MIPOMBIIIIEHHOCTH B Poccum»

Kak Bocniurate Benukoro xumuka. O marepu JI.M. MenzaeneeBa (x J{Hi0 matepn)

Pasznea 11. A3oToconep:kamue opranndeckue coeqrunenus. [loammepobl.

12

Tema 11.1.
A3zoTocoaepKalme
OpraHUYECKUE
COEIMHEHMUS.
[Tonumepsi.

Awmunsbl. [lonsitue 06 amraax. Anudarrudaeckiue aMUuHbI, HX KiacCu(DUKAIUs 1 HOMEHKIIATypa.
AHUIWH, KaK opraHudeckoe ocHoBanue. [lonydyenue annnmHa u3 HuTpoOeHsona. [lpumenenue
AQHWJIMHA HA OCHOBE CBOWCTB.

AMUHOKUCIOTHL. benku. AMUHOKHCTOTHI Kak aMpoTepHble MU yHKIIMOHAIbHbIE OPraHUYECKUE
coeuHeHus. XMMUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMO/IEHCTBHE CO LIEI0YaMH, KUCIOTaMU U
JpyT ¢ ApyroMm (peakuus noaukonaeHcanun). [lentuanas cBs3p u nonunentusl. [lpumenenue
aMUHOKHCIIOT Ha OCHOBE CBOMCTB. [lepBuuHas, BropuyHas, TpETUYHAS CTPYKTYPbI OCIIKOB.
XUMHYECKHE CBOMCTBA OENKOB: TOPEHHE, NeHATypalus, THIPOIN3, [IBETHBIC PEAKIIHH.
buonorndeckue GhyHKIMU OCIIKOB.

B mom uucne, nabopamopuvix 3anamuil

JlabopaTopHas padora Nel4 «CBoiicTBa 0eJIKOB»

CamocrosiTesibHbIE PA0OTHI:

BrinonHenue goMamHux 3agaiui no pasgeny 11

Ipumepnas memamuxa pegpepamos u 00K1A008 05l CMYOEeHMO8

XUMUYECKUE COSTMHEHHsI Ha CITy)KOe HAallUCTOB M UX MOCOOHUKOB B roJibl Benukoit OTeuecTBeHHON
BOWHBI.

«AMMHOKAINpPOHOBAas KUCI0Tay, «KampoH Kak MpeacTaBUTENb MOJUAMUTIHBIX BOJIOKOHY,
«Hcnonb3oBaHue TUAPOIIN3a OENKOB B MPOMBIIIIEHHOCTHY, «[[0MMBUHIIXIIOPH],
nomrerpadropatusieH (TedioH)», «DeHomopopmanbaerugHbIe mIacTMacchly, «Lemmymonmy,
«IIpoMbIIIEHHOE TPOU3BOACTBO XUMUUYECKUX BOJIOKOH»

JIP 1, JIP 2,
JIP 5, JIP 6,
JIP 7, JIP 8,
JIP 9, JIP 11,
JIP 13, JIP 14

JuddepennunpoBannblii 3a4eT
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Hroro: 117
W3 Hux ayauTopHasi yueOHasi Harpy3Ka: 78
CamocTrosiTejibHasi pab0oTa 00y4Yalomerocs: 39
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3. YCJI0OBUS PEAJIM3ALINU ITPOI'PAMMBI TUCHUIIJINHBI
3.1. Tpe6oBaHHMs1 K MMHUMAJILHOMY MaTepHAJbHO-TEXHHYECKOMY O0ecreqdeHHI0

OcBoeHue mporpaMMbl y4eOHOM JUCHHUIUIMHBI «XUMHs» TpEAroaraeT HAJIWYhe B
npodeccuoHaNbHOW ~ 00pa3oBaTEIbHOM  OpraHM3aluy, peaju3ylomeld o00pa3oBaTeNbHYIO
porpaMMmy cpeaHero o6mero ooOpaszoBanusi B mpezgenax ocBoeHuss OIIOII CITO na ©Oaze
OCHOBHOTO 00111eT0 00pa30BaHusl, KaAOMHETa XUMUH C J1abopaTopueil 1 1TaOOPaHTCKOW KOMHATOH,
B KOTOPOM HMEETCS BO3MOXKHOCTH 00ecneunTh CBOOOMHBIA AOoCTyn B MHTEpHET BO BpeMms
y4eOHOTO 3aHATHS U B IIEPHOJ BHEYYEOHOH NEATETHHOCTH 00yJarOIUXCA.

[Tomenienne kabMHETa TOJKHO YAOBIETBOPATH TpeOoBaHUAM CaHUTAapHO-3HUEMHUOJIOTHYECKUX
npaswi 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIICHO TUIIOBBIM 000PYIOBaHUEM,
YKa3aHHBIM B HaCTOSLIUX TPeOOBaHUSX, B TOM YHCJIE CIIELUAIN3UPOBAHHON yueOHOI MeOenbio 1
cpeacTBaMu OOYYEHHs, JOCTATOYHBIMHU ISl BBIMIOJHEHUS TPEOOBAHUI K YPOBHIO MOJTOTOBKH
00yJaronuxcs.

B xabuHeTre J0KHO OBITH MYJIBTUMEINIHOE 000pYI0BaHUE, TIOCPEACTBOM KOTOPOTO YYACTHUKU
00pa3oBaTeNLHOTO TIpoIlecca MOTYT HPOCMATPUBATh BU3YaIbHYI HH(MOPMAIMIO IO XHUMUH,
CO3/1aBaTh NMPE3EHTAIINH, BUJICOMATEPHAIIBI U T. 1.

B cocTtaB y4eOHO-METOAMYECKOTO W MaTepHAIbHO-TEXHUYECKOTO OCHAIIECHUSI KaOWHETa XUMHH
BXOJISIT:

* MHOTO()YHKIIHOHATEHBIA KOMILUIEKC TIPENo1aBaTers;

* HaTypaJbHbIE OOBEKTHI, MOJIENH, TPHOOPHI M HAOOPHI ISl TIOCTAHOBKH JIEMOHCTPAIIMOHHOTO U
YUEHHYECKOTO IKCIIEPHMEHTA,;

* [IeYaTHBIC ¥ SKPAHHO-3BYKOBBIE CPEJICTBA OOYyUSHUS,

* CPEICTBA HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTUBHI,

* IEPEYHU OCHOBHOM W JIOTIOJIHUTEILHON YIEOHOU TUTEPATYPHI;

* BCIIOMOT'aTeJIbHOE 000PYJOBAHNE U UHCTPYKIINY;

* OuOnuoTeuHbIit GOH.

B OubGmuoreunsiii (HoHI BXOAAT y4eOHHKH U ydeOHO-meromuueckne KomiutekTtol (YMK),
PEKOMEHJIOBaHHbIE WM  JIOMYyILEHHbIE JUId  MCIOJIb30BaHUs B NMPO(EeCcCHOHAIBHBIX
00pa30BaTeNIbHBIX OpPraHU3aALUAX, PEATU3YIOIUX O00pa30BaTENbHYI0 MPOrpaMMy CpeaHEero
obmero oOpazoBanus B mnpenenax ocBoenus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIErO
o0OpazoBaHwUsI.

B mponecce ocBoeHus mporpaMmbl y4eOHON AMCHUIUIMHBI «XUMUS» CTYACHThI JOJDKHBI UMETh
BO3MOJKHOCTh JIOCTYIAa K 3JIEKTPOHHBIM Yy4eOHBIM MaTepuajaM IO XHUMHUHU, HUMEIOIIHUMCS B
cBOOOTHOM JocTyre B ceTi MHTepHEeT (3JEKTPOHHBIM KHUraM, MPaKTHKyMaM, TeCTaM, U IIp.).

3.2. UndopmanuonHoe odecrieyeHne 00yueHust
Ilepeyenb pexkomMeHayeMbIX Y4eOHbIX H3AaHUil, UHTEepHeT—pecypcoB JA0NOJHHUTEIbHOM
JINTEPATypBHI.

OcHoBHasi JInTEepaTypa:
IleyaTHble U3aHUA OCHOBHOM JIMTEPATYPHI
1) T'abpuansa, O. C. Xumus 1151 mpodecCHii U CeUanbHOCTeH TEXHHYECKOTO PO QHIIS:
yuebnuk /O. C. 'abpuensn, U. I'. OctpoymoB. - MockBa: Axagemus, 2018. - 267, [1] c. - ISBN
978-5-4468-6783-7. - TexcT: HEMOCPEACTBEHHBIH.

DJIEKTPOHHbIEC M31aHUSI OCHOBHOM JINTepaTypbl
1) MaptsinoBa, T. B. Xumus: yae6uuk u npakrukym juis CIIO / T. B. Mapteinosa, 1. B.
AprtamoHoBa, E. b. 'onyHoB, nox penakuueii T. B. MapteiHoBoii. - Mocksa: FOpaiit, 2018. —
365 c. - ISBN 978-5-534-11018-0. - URL:
https://www.biblio-online.ru/viewer/himiya-439067#page/2
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- Tekcr: 3neKTpOHHBIN.

2) I'muuka, H. JI. O6mas xumust: yueonuk aus CI1O: B 2 Tomax. Tom 1/ H. JI. T'nunka. —
Mockga: FOpaiit, 2019. - 353 c. - ISBN 978-5-9916-9672-2. - URL:
https://www.biblio-online.ru/viewer/obschaya-himiya-v-2-t-tom-1-433857#page/2

- TekcT: 2y1eKTpOHHBIN.

3) I'munka, H. JI. O6mas xumust: yaeOnuk aust CI1O: B 2 Tomax. Tom 2 / H. JI. I'nunka. —
Mockaa: FOpaiit, 2019. - 353 c. - ISBN 978-5-9916-96720-8. - URL.:
https://www.biblio-online.ru/viewer/obschaya-himiya-v-2-t-tom-2-434186#page/2- - TekcrT:
JJIEKTPOHHBIH.

JonosHUTEIBHAS JJUTEPATYpPA:
DJIEKTPOHHbIE U3/1aHNS I0NOJHUTEIbHO JTUTEepPaTyphl
1) Pocun, . B. Xumus: yue6nuk u 3agaunuk ans CI1O / U. B. Pocun, JI. JI. Tomuna, C. H.
ConoBbeB. - Mocksa: FOpaiit, 2019. — 420 c. - ISBN 978-5-9916-6011-2. - URL.:
https://www.biblio-online.ru/viewer/himiya-uchebnik-i-zadachnik-433742#page/2- Tekct:
JNEKTPOHHBIN.

2) 3aiines, O. C. Xumus. JlabopaTopHbIil MPaKTHKyM U COOPHUK 3a1a4: yaeOHoe mocodue / O.
C. 3aiinieB. — Mocksa: IOpaiit, 2019. — 202 c. - ISBN 978-5-9916-8746-1. - URL:
https://www.biblio-online.ru/viewer/himiya-laboratornyy-praktikum-i-sbornik-zadach-
437379#page/2 - TekcT: 3ACKTPOHHBIH.

3) I'nmunka, JI. H. O0mas xumus. [pakrukym: yue6Hoe noco6ue st CI1O / JI. H. I'nunka.—

Mocksa: IOpaiir, 2019. — 248 ¢. - ISBN 978-5-534-09180-9. — URL.: https://www.biblio-
online.ru/viewer/obschaya-himiya-praktikum-427370#page/2- TekcT: 31eKTPOHHBII.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCLHUIIJINHBI
TpeOoBanus Kk pe3yjJbTaraM 00y4eHUs!
KoHTpoJb u o1leHKa pe3yabTaTOB OCBOCHHUS AUCLUIUIMHBI OCYIIECTBIISETCS MPENOIaBaTEIEM B

mpoiiecce MPOBEICHUS MNPAKTUYECKUX 3aHITHH,

TECTUPOBAHUA,

OGy‘-IElIOH_[I/IMI/ICSI WHAWBHUAYAJIbHBIX SaHaHHﬁ, ITPOCKTOB, HCCHeI[OBaHHﬁ.

a TaKX€ BbIIIOJIHCHUA

PesyabTaTsl 00yyeHus

®opMbI U
METO/1bl OLlCHKH

OCBOCHHBIC YMCHMUS:

-J1aBaTh XapaKTEPUCTUKY
XUMHYECKUX JICMCHTOB B
COOTBETCTBHUH C UX NOJIO)KCHUEM B
MIEPUOANYECKON CHCTEME
XUMHUYECKUX a3yemeHToB J[.M.
MenneneeBa;

-MCI0JIb30BaTh J1a00PATOPHYIO
nocyay u o0opyoBaHue;
-HaXOJIUTh MOJICKYIISIPHYIO
(dhopmyiy BelecTBa;

-TIPUMEHSATH Ha MPAKTHUKE MMPaBUIIa
6e30MmacHoO paboThI B
XUMHUYECKOH 1abopaTopuu;
-TIPUMEHSATH OCHOBHBIC 3aKOHBI
XUMHH JUTSI peIIeHUs 3a/1a4 B
obsactu mpodecCHOHATBEHON
NeSITeNIbHOCTH;

-IPOBOJIUTH KaYECTBEHHbIE
peaxkiuu Ha HeOpraHu4ecKue
BEIIECTBA U HOHBI, OTJCJIbHbBIE
KJIACChl OPraHM4eCKHUX
COCIMHCHU;

-COCTaBJISITh YPaBHEHUSI pEaKui,
MIPOBOJUTH PACUETHI I10
XUMHUYECKUM (hopMynaM u
YpaBHEHUSAM PEaKIUu;
-COCTaBIISITh DJIEKTPOHHO- HOHHBIN
0anaHC OKHCIUTENb- HO-
BOCCTaHOBUTEJIBHBIX MPOIIECCOB.

JleMoHCTpUpYET yMEHHUS 1aBaTh
XapaKTEpUCTUKY

XUMHUYECKUX DJICMCHTOB B
COOTBETCTBUU C UX ITOJIOKCHUEM B
HCpI/IOI[I/IquKOﬁ CUCTEMEC XUMHUYCCKUX
anementoB .M. Meneneena;
JIEMOHCTPUPYET YMEHUSA

HCITO0JIH30BATh JTAO0OPATOPHYIO
HoCy/ly ¥ 000py/IOBaHUE;
JEMOHCTPUPYET YMEHU HAXOIUTH
MOJICKYJISIPHYIO ()OPMYITY BEIIIECTBA;
JEMOHCTPUPYET YMEHUS NIPUMEHATH Ha
MpaKTUKE TIpaBuia 6€30MmacHON paboThI
B XMMHUYECKOH JIabopaTopui;
JNEMOHCTPUPYET YMEHHUS IPUMEHSATh
OCHOBHBIE 3aKOHBI XUMHH IS
pernieHus 3a1a4d B 00J1acTu
npodeccuoHanbHOM 1A TENbHOCTH;
JNEMOHCTPUPYET YMEHHUSI IPOBOIUTH
KayeCTBEHHbIE PEaKIIMU Ha
HEOpraHUYEeCcKue BElIECTBA u
MOHBI, OTAENbHbIE KJIACCHI
OpPraHUYECKUX COCAUHECHUIA;
JNEMOHCTPUPYET YMEHHUS COCTABIISTD
ypaBHEHUS peakiuii, MPOBOIUTh
pacyeTsl 0 XUMHUYECKUM (hopMyiaM U
YPaBHEHUSIM PEaKIuu;
JNEMOHCTPUPYET YMEHUS COCTABIISTh
ANEKTPOHHO-UOHHBII
0aNaHCOKUCIUTEIHHO-
BOCCTaHOBUTEJIHHBIX MTPOLIECCOB.

0CBOCHHbLE 3HAHUA:
-TUJIPOJIU3 COJIH, DIIEKTPOIIN3
pacrmiiaBoB U pacTBOPOB (coJeit u
mienoyen);
- IUCCOITUAIINIO SJIEKTPOIUTOB B
BOJTHBIX PacTBOpaXx, CUJIbHBIE U
cl1abbie AIEKTPOJIUTHI;
-K1accu(pUKAIMIO XUMUIECKIX

JleMOHCTpUpYeT 3HaHUSI THAPOJIH3a
COJIEH, ANIEKTPOIIN3a PACILIABOB U
pacTBOpOB (coJieil u menoueit);

JEMOHCTPUPYET 3HAHUSA
JUCCOIMAllMA  D3JEKTPOJIUTOB B
BOJHBIX PAacTBOpaX, CHUIBHBIE U
crnabbie ANEKTPOJIUTHI;
JEMOHCTPUPYET 3HAHUS
KIJIacCH(pUKAITIT XUMHYECKUX
peakuuii u 3aKOHOMEPHOCTH UX

MIPOBE/ICHHUS;
JEMOHCTPUPYET 3HAHUS 00PATUMBIX

DKCnepTHOE
HaOJIIOIeHNE U
OTICHUBAHUE
BBITIOJIHCHU A
1ab0paToOpPHBIX
pabor.

Texymmit
KOHTpPOJIb B popMe
3alIUTHI
1ab0paTOpPHBIX
pabot

[TucbmeHHBIN
ompoc B popme
TECTHUPOBAHUSI.
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n H606paTI/IMBIX XUMHNYCCKHUEC

OrneHka B pamMKax

peaKUrH, XUMHYECKOE TEKYILETO
KOHTPOJIA
peakuuii 1 3aKOHOMEPHOCTHUHX paBHOBECHE, CMEILCHUE pe3yJabTaTOB
HpOBeZ[GHI/ISI; XUMHUYECKOT'O paBHOBeCI/ISI mona BBIIIOJIHCHU ST
-o0paTMble ¥ HeEoOpaTUMBbIe JIeCTBUEM Pa3IMYHBIX (DAKTOPOB; HHIWBUAYaIbHBIX
XUMHUYECKUE peakuuu, JEMOHCTPUPYET 3HaHUS 00LIel KOHTPOJIbHBIX
XUMHUYECCKOC paBHOBeCI/Ie, XapaKTepI/ICTI/IKI/I XUMHUYCCKUX SaHaHHﬁ,
CMCIIICHUC XUMHUYCCKOTO 3JICMCHTOB B CBSIBH C HUX pe3yJIBTaTOB
paBHOBGCI/Iﬂ mon I[GﬁCTBI/IGM II0OJIOKCHHUEM B HepHOI[I/I‘IGCKOﬁ BBIITOJIHCHU I
pa3nuYHbIX (DaKTOPOB; CHUCTEME; CaMOCTOSITEIIFHOM
-0011y10 XapaKTEPUCTUKY JEMOHCTPUPYET 3HAHUS paboThl YCTHBIN
XUMHUYECCKUX DJICMCHTOB B CBA3U OKHUCINUTCIBbHO-BOCCTAHOBUTCIIBHBIX HHI[HBHI[y&HBHBIﬁ
C nx IIOJIOKEHHUEM B peaKkiuu, peakiuu HOHHOTO 00 OIIpOC.
MEPUOIUYECKOIN CUCTEME; MCHA;
-OKHCJIUTEIILHO- JEMOHCTPUPYET 3HAHUSI OCHOBHBIX

BOCCTAHOBUTEJILHBIE PEAKIINH,
peaKI HOHHOTO 0OMEHa;
-OCHOBHEBIE MOHSTHS U 3aKOHEI
XUMUH;

-OCHOBBI JJIEKTPOXHUMUH;
-IIEPUOANYECKUI 3aKOH H
MIEPUOAUIECKYIO CUCTEMY
XUMHUYECKUX naneMeHTtor JI.M.
MenneneeBa, 3aKOHOMEPHOCTH
W3MCHCHUS XUMHYECKUX
CBOMCTB DJIEMEHTOB M  HX
COCIMHEHUI MO0 TMepuojaM |
rpynmnam;

-TETUIOBOM 3P PEKT XUMHYIE-CKUX
peaKIui, TEPMOXUMHUYCCKHE
YpaBHEHUS,

-TUIIBI U CBOMCTBA XMMHUYECKUX
cBs3el (KOBAJICHTHOW, HOHHOM,
METaJUTMYECKOM, BO-IOPOTHOM);
-(hopmbI CYIIECTBOBAHHS
XUMHYECKUX 3JICMEHTOB,
COBPEMEHHBIC TPEJICTABICHUS O
CTPOCHHH aTOMOB;

-XapaKTepHbIC XUMHYCCKHE

CBOMCTBAa HEOPTAaHMYECKHUX

W (RHABRK

BEILIECTB Pa3JIMYHBIX KJIACCOB.

MOHATHI  H 3aKOHOB XUMUU
(opraHuyeckoil U HeopraHUueckoil);
JIEMOHCTPHUPYET 3HAHUSA OCHOB
AIEKTPOXUMUU;
JEMOHCTPHUPYET 3HAHUS
MEPUOINIECKUX 3aKOHOB H
MEPUOIUYECKON CUCTEMBI
XUMHu4eckuxajiementon 1. 1.
MenaeneeBa,3aKOHOMEPHOCTEN
M3MEHEHUAXNUMUYECKUX CBOMCTB
9JIEMEHTOB U UX COCOUHEHUH I10
MepHo/IaM U TPYyTIIam;
JIEMOHCTPHUPYET 3HAHHS TETUIOBOTO
s dexTa XUMHUUECKHX PEaKIIUH,
JEMOHCTPHUPYET 3HAHUS TUIIOB U
CBOMCTB XHMHYECKHUX CBs3eH
(KOBaJIGHTHOM, HOHHOM,
METaJUTMYECKOM, BOJIOPOIHOM );
JEMOHCTPHUPYET 3HaHUS GopM
CYILIECTBOBaHUS XUMUYECKHUX
3JIEMEHTOB, COBPEMEHHBIX
MIPE/ICTABJIICHUI O CTPOCHHH aTOMOB;
JNEMOHCTPUPYET 3HAHUS
XapaKTEPHBIX XUMHUYECKUX CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB pa3-

JIMYHBIX KJIACCOB.
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