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1. MACHOPT PABOYEN MMPOI'PAMMBbBI YUYEBHOMU
JTUCHUIIJIMHBI"TI1.03 XUMUSA"

1.1. O6sn1acTh NpUMeHEHUsI POrPaMMbI

PaGouass mporpamma y4eOHOW IUCHIUIUIMHBI SBISETCS YaCThIO IIPOTPAMMBI
MOATOTOBKH  CIICIMAIIMCTOB cpeAaHero 3BeHa 1o cnenuansHoct 08.02.01
«CTpOUTENBCTBO U SKCIUTyaTalUs 31aHUN U COOPYKEHHIN»

Pa3pabotana B coorBerctBuu ¢ ®I'OC COO.

1.2. MecTO IMCHUILIMHBI B CTPYKTYpe NPOrpaMM MOJATOTOBKH CHEIHATHCTOB
CpelHero  3BeHa JUCHMIUIMHA  BXOAUT B  OpOo(QUIbHBIE  JAUCHUIUIMHBI

00111e00pa30BaTeIbHOM IMOJITOTOBKH. .

1.3. lean u 3a4a4M JUCHUIJIMHBI — TPeOOBAHUSI K Pe3yJIbTATAM OCBOEHUS
TUCUMILTAHBI:
Pabouasi mporpamma opueHTHpPOBaHA Ha TIOCTUKEHUE CICTYIONINX IeJIei:

— QopMupoBanue y oOydYarOImIMXCs YMEHHsS OICHHBAaTh 3HAYMMOCTD
XUMHUYECKOTO 3HAHMS 1151 KAKJOTO YEJIOBEKa;

— ¢opmupoBaHUe y OOYYaIOIIMXCS IIEJIOCTHOTO MPEACTABICHUSI O MHUPE U
pOJII XMMHHUB CO3/IaHHUM COBPEMEHHOMW €CTECTBEHHOHAYYHON KapTUHBI
MUpaA; yYMEHUSI  OOBSACHATHOOBEKTHI U  MPOIECCHl  OKpYXaroliei
JNEWCTBUTEIBHOCTU: NPUPOJHOM, COLHAIBHOW,KYJIBTYPHOM, TEXHHYECKON
Cpeabl, UCTIOIb3YS JIJIs1 3TOr0 XUMUUYECKUE 3HAHUS;

— pa3BuTHE Yy 00yYaIOIMXCs YMEHHUI pa3nnyaTh (aKkThl U OLICHKH, CPABHUBATH
OIICHOYHBIC BBIBOJIbI, BUAECTh HX CBS3b C KPUTEPUSIMU OIICHOK U CBS3b
KPUTEPHUEB COMPEJCICHHOW CHUCTEMOM IIEHHOCTeH, (OpMyIHpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

— mnpuobpeTeHne OOYYalOMMHUCS OIBbITa Pa3HOOOpPAa3HOW JEATEeTHLHOCTH,

MMO3HAHHWAN CaMOITIO3HAHMA, KIIFOYCBBIX HABBIKOB, UMCIOININX YHUBCPCAJIIBLHOC



3HAQYEHUE [UIA Pa3IMYHBIX BHUJOB JIEATENBHOCTH (HABBIKOB PpEIICHUS
npobiieM, IPUHATHS PEIICHUH, TIOUCKA, aHAIn3a U 00paboTKH HHPOPMAIIHH,
KOMMYHUKATHUBHBIX HAaBBIKOB, HaBBIKOB H3MEPEHHUN, COTPYIHHYECTBA,

0e301macHoro O6paHI€HI/ISI C BCIICCTBAMU B HOBCGIIHGBHOfI }KI/ISHI/I).

Kypc oOmieit xumMum CTaBUT CBOEH 3ajadeil MHTErpalyio 3HAHUW CTYIEHTOB IO
HEOPTaHWYECKON M OPraHMYECKOWM XMMHUU Ha OCHOBE OOITHOCTH WX TIOHSTHH,
3aKOHOB U TEOpU, a TaKKe Ha OCHOBE OOUIMX IMOAXOAOB K KiacCHpUKALUU
OpPraHWYECKUX WM HEOPraHWYECKUX BEIIECTB B 3aKOHOMEPHOCTAX IMPOTEKAHMS

XUMHUYCCKHUX pCaKHI/Iﬁ MCXKIY HUMH.

OcBoenue coaepxkanust ydueOHou mucuuruiuibl «I1/1.03Xumus», obGecreunBaer
JOCTHKEHUECTYICHTAMU CIIEIYIOMNX Pe3yabTATOB:
* IUYHOCHIHBIX:

— YyBCTBO TOPJOCTH M YBAXEHUS K UCTOPUH U JOCTHIKEHUSM OTCUCCTBCHHOU
XUMUYECKONM  HayKd,;  XHUMHYECKH  TpPaMOTHOE  TIIOBEICHHE B
npoecCHOHANBHON  JIEATENIbHOCTH UM B OBITY TMpU OOpalleHuu C
XUMUYECKMMH BEIIeCTBAMH, MaTeprajIaMy UIIPOIIECCAMH,

— TOTOBHOCTH K MPOJIOJDKCHHIO 00pa30BaHUs W TOBBINIECHUS KBATH(PUKAIINNA B
n30paHHON TpodeccCHOoHaNbHON NeATETPHOCTH U OOBEKTUBHOE OCO3HAHUE
POJI XUMUYICCKUX KOMIIETECHITUH B ATOM;

— YMEHHUE HCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XMMHMYECKONM HAYKH U

XUMHUYECKUX TEXHOJIOTUI JUIS IIOBBILICHUS COOCTBEHHOTO
WHTEJJIEKTYAJIbHOTO pPa3BUTHAB BBIOpAaHHOM npodeccruoHaIbHOM
NEATEIbHOCTH;

* MemanpeomMemHpix:

— HCIIOJIB30BAHWEC PA3JIMYHBIX BHUI0B MO3HABaTCIbHOM JACATCIIBHOCTH H
OCHOBHBIXUHTCIIJICKTYAJIIbHBIX onepaunﬁ (HOCTaHOBKI/I 3aga4u,

dbopMyIMpOBaHMs TUIIOTE3, aHAJIM3a W CUHTE3a, CpaBHEHUs, 00O0OIICHUS,



CUCTEMATU3aLlMM, BBISBICHUSANPUYMHHO-CICICTBEHHBIX CBS3E€H, IOMCKA
aHaJIoroB, (HOPMYIHPOBaHUS BBIBOJIOB)IJS PEIICHUS TOCTABICHHOMN 3aa4H,
NPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUS(HAOIIONEHUS, HAYYHOTO
HKCIIEPUMEHTA) JIJIsl U3YUYECHHS PA3JIMYHBIX CTOPOH XUMUYECKUX OOBEKTOB U
IPOLIECCOB, C KOTOPBIMH BO3HHMKAET HEOOXOJWMOCTh CTaJKHUBAThCS B
npodeccuoHanbHOU cepe;

— HCHOJB30BAHHME PA3IMYHBIX HMCTOYHUKOB [UJISl TOJYYEHHS] XHWMHYECKOU
uHbOpMaIlK, yMEHHE OLEHUTh €€ JOCTOBEPHOCTh JUIS JOCTHXKCHUSA
XOPOIIUX Pe3yJIbTaTOBB MpodecCuoHaNIbHOU chepe;

* npeOMEemHbIX:

— c(hOpPMUPOBAHHOCTh MPEJACTABICHUNA O MECTE€ XUMHUU B COBPEMEHHOMU
HAyYHOMKApTUHE MHpA; TOHUMAHUE POJM XUMHUU B (POPMUPOBAHUU
Kpyrozopa 4 (GyHKIHOHATBHOM TPaMOTHOCTH YeEJOBEKA [IJISl pEelIeHUs
MPaKTUYECKUX 3a]1ay;

— BJAJCHUE OCHOBOMNOJIATAIOIINMU XHUMUYECKHUMU TMOHITUAMH, TEOPHUSIMH,
3aKOHAMHUHU 3aKOHOMEPHOCTSAMH; YBEPEHHOE I0JIb30BAHUE XHUMHUYECKOMN
TEPMHUHOJIOTUEN UCUMBOJIUKOM;

— BJAJCHUE OCHOBHBIMH METOJAMHU HAy4YHOTO IO3HAHUS, WCIOJIb3YyEMbIMHU B
XUMHUH:HAOIIOACHUEM, ONMCAHUEM, U3MEPEHUEM, HKCIIEPUMEHTOM; YMEHHE
00pabaTbIBaTh,00bSICHATh PE3YJIbTaThl IMPOBEACHHBIX ONBITOB U JIE€JaTh
BBIBOJIbI; TOTOBHOCTH HCIIOCOOHOCTH TPHUMEHSTh METOJbI TO3HAHUS TIPU
pEelIeHUH NPAKTUYECKUX 3a/1a4;

— cpOpMHUPOBAaHHOCTb yMEHHUS JlaBaThb KOJMYECTBEHHbIE OLEHKH U
MPOU3BOAUTHPACUETHI 110 XUMUUECKUM (HOpPMYJIaM U YPAaBHEHHUSIM;

— BIJJICHHE TIpaBUJIaMU TEXHHUKH O€30MaCHOCTM TPH  HCIOJIb30BAHUU
XUMUYECKUXBEIIECTB;

— c(hopMHpPOBAaHHOCTH COOCTBEHHOM MO3UIIMU [0 OTHOIICHUIO K XMMHYECKOM

uH(bOpMaIuK, MOTy4aeMO U3 pPa3HbIX HCTOYHUKOB.



B pe3yjabTare oOCBOCHHMSA OUCHMILVIMHBI Yy oﬁyqammeroc;l JOJKHbBI

(opmupoBaThCs cieayONIAe KOMIIETeHIIUM:

OK 01. Boibupats crnocoObl pemieHus 3aaad mpodhecCHOHATbHONW NEATEIbHOCTH
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM;

OK 02. OcymecTBiarh MOUCK, aHAIM3 W HUHTEpHpeTanuio HuHpopmaiumy,
HEOOXOMMOM I BHITIOTHEHHS 3a7a4 POo(eCCHOHATBHON IS TENbHOCTH;

OK 03. IlmanupoBaTh M peaTU30BBIBATh COOCTBEHHOE MPOPECCUOHAIBHOE H
JUYHOCTHOE PAa3BUTHUE;

OK 04. Pabotath B KOJUIEKTUBE M KOMaHje, F3(Pp(HEKTUBHO B3aUMOJECHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTAMU;

OK 05. OcymecTBiasiTh YCTHYIO W NHCBMEHHYK0 KOMMYHHUKAIIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit ®denepanuu ¢ y4eToM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposiBnsATE rpa)xAaHCKO-NIATPUOTUYECKYIO MO3ULMIO, AEMOHCTPUPOBATH
OCO3HAaHHOE TIOBEJICHUE Ha OCHOBE TPAJULMOHHBIX OOLIEUETOBEUECKUX
LICHHOCTEH;

OK 07. CopeiicTBOBaTh COXpaHCHHIO OKPY>KAIOIICH CPebl, pecypcocOepeKeHHUIO,
3¢ (EeKTUBHO AEWCTBOBAThH B UPE3BBIYAMHBIX CUTYALINAX;

OK 08. Hcnonws3zoBath cpenctBa (PU3MUECKON KyIbTYpPhl IJIsI COXpPAHEHUS H
YKpEIUIEHUs1 3/10pOBbs B Ipolecce MNpo(ecCHOHANbHON JAESITeNbHOCTH U
nojJiep>KaHusl HEOOXOIMMOTO YPOBHS (PU3NYECKON MOATOTOBIEHHOCTH;

OK 09. Hcnonws3oBarb WH(OPMAIIMOHHBIE TEXHOJOTMH B NpOodhecCHOHATBHOM
NEATEIbHOCTH;

OK 10. TTons3oBarbest mpoheccuOHaTbHOM TOKYMEHTAlMEd Ha TOCyAapCTBEHHOM
Y UHOCTPAHHOM $I3bIKAX;

OK 11. Hcnonws3zoBarh 3HaHUS 1O (PUHAHCOBOW T'PAMOTHOCTH, IUIAHUPOBATH

NpeANPUHUMATENIbCKYIO JIEATEIbHOCTh B TpodeccroHanbHOM chepe.



1.4, PexoMmeHayemMoOe KOJHUYECTBO YAacOB HA OCBOEHHE MPOrpaMMBbI

TUCUMILIHHBI:

MaKCHMAaJIbHOM y4eOHOM Harpy3ku oOyJarorierocst Ha 82 yaca, B TOM 4HUCJIe:
00s13aTeNIbHON ayTUTOPHOM Y4eOHOM HArpy3Ku o0ydaromierocs 78 4acos;

CaMOCTOSITENIbHOM paboThI oOyyaroierocs 4 yaca.



2.CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCILUILIMHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI YUeOHOH padoThl

Bup yueOHoii padoTbl

Oobvem uacoe

MakcumanbHas yyeOHast Harpy3ka (Bcero) 82
O0s13aTe/IbHASI AYTUTOPHAN YUeOHAsh Harpy3Ka (Bcero) 78
B TOM YHCJIE:

J1a00paTOPHBIC U IPAKTUUCCKUEC 3aHATHUS 26

KOHTPOJIbHBIE pabOTHI 7
CamocrosiTesibHas padoTa o0yuyaruierocs (Bcero) 4
B TOM YHCJIE:
Cozpnanue MyabTUMEIMA TPE3EHTALUM 110 TEMaM:

1. «Knaccudukanus XUMUYECKUX PEAKIIUI»

2. «DaKTOpHI, BIUSIONINE HA CKOPOCTh PEAKIIHI)

3. «MeTtaiabl U UX CBOHCTBaA»

4. «Hewmetauibl 1 ©X CBOMCTBA

5. «CuHTeTHYeCcKre MOIOIIUE CPEACTBAY
TeMbl 17151 BBIOJIHEHHS] MHAUBUYaJIbHOTO ITPOEKTA!
«OCHOBHBIE MOHATUS 1 3aKOHBI XUMHH
«Otkpoitue J. . MenaeneeBbiM [lepronnueckoro 3akoHay
«3nauenue llepuoanueckoro 3axona u [leproauueckoi cucTeMbl XMMHUYECKUX
sneMeHToB [. 1. MenaeneeBay
«CoBpeMeHHbIE MPEICTABICHUS O IEPHUOUYHOCTA CBOKUCTB 2JIEMEHTOBY
«Boansle pecypcbl 3emin»
«KauecTBO BO/IBI. 3arpsI3HUTENN BOJBI U CIIOCOOBI OUHUCTKI
«"anpBaHOCTEr U »
«IIpon3BoACTBO aMMHaKa: ChIpbE, arrapaTypa, HaydHble TPUHITUIIBD)
«IIpon3BOACTBO UyryHa U CTaJIN»
«CunrKaTHas MPOMBIIIIIEHHOCTY
«IIpon3BOACTBO CEPHOM KUCIOTBI».
«/InanexkTuueckre OCHOBBI OOHIHOCTH Teopuu mnepuomuyHoctu JI.U.
MeHpeneeBa 1 TEOPUU CTPOCHUSI XUMUUYECKUX coeinHeHu A.M. BytnepoBa»
«Hcropus pa3BUTHS OPraHUYECKON XUMHUM
«Opranuyeckast XUMHs M OXpaHa OKPY>KaroIIel cpeibi»
«3Ha4YeHue yriIeBOIOB B )KM3HU YEIIOBEKA
«BaxHneillne opraHMYecKHe BEIIECTBA, BXOAIIME B COCTaB MPOIYKTOB
TIATAHUS
IIpomesrcymounan ammecmanusn 8 popmeoughghepenyuposannoco 3auéma 2




2.2. TemaTu4eckuii IJIaH U copep:xkanue ydeoHou aucuuniaunsl 'TI1.03 XUMHUA"

HaumeHoBaHue pa3jie/ioB
H TeM

Conep:kanue y4ye0OHOIro MaTepuaJa, J1ad0paTopHble U MPAKTHYECKHE PadoThl,
CaMOCTOSITe/IbHAS padoTa 00yyauuxcst

O0beM
yacoB

YpoBeHb
OCBOEHUS

1

2

4

IloBTOpPEHME
byHIaMeHTAIBHBIX
NMOHATHI Kypca XUMHH

Coaep:xaHue yueOHOro MaTepuaJia

Xumuueckue 3Haku U GopMybl. OTHOCUTENbHBIE ATOMHAsL M MOJIEKYJIIPHAs MacChl.
Ilepnonnueckuit 3akoH U Ilepuonnueckas cucrema xumudeckux 3iueMeHToB 1. 1. Meneneesa

JlaboparopHbie padoThI

IlpakTHyecKkue 3aHATHSA

KonTpoJsbHbIe padoThl

CamocrosiTesibHas padoTa 00yyamuxcst

Paznen 1.

OO0masi 1 HeOpraHm4vecKast XuMus

BBenenue

Coaep:xanue y4eOHOIro MaTepHuaJia

Hay‘-IHI)IG MCTOJBI ITO3HAaHUA BCHICCTB U XUMHNUYCCKHUX siBiIeHuii. Pomb OKCIICPUMCHTA U TCOPUH B
XUMHU. MOI[GJ'II/IpOBaHI/Ie XUMHUYCCKUX ITPOLCCCOB.

JlaGopaTopHble paGoThI

HpaRanecmle 3aHATHUSA

KonTtpoJsbHbie padoThI

CamocrosiTeabHas paﬁoTa oﬁyqalonmxca

Tema 1.
OCHOBHBIE TIOHATHAA 1
3aKOHBI XUMUH.

Conep:xxaHue y4eOHOro MaTepuaJia

OcHoBHbIe MOHATUS XuMuH. BemectBo. ATom. Monekyrna. XUMUYECKUN 3JIEMEHT. AJUTOTPOIIHUS.
[Ipoctele u cioxHBIE BemiecTBa. KauecTBEHHBII W KOJUYECTBEHHBI COCTAaB BEIIECTB.
Xumuueckue 3Haku U popmyiibl. OTHOCUTEIBHBIE aTOMHAs U MOJIEKYJsipHas Macchl. KonmudecTBo
BEILIECTBA.

OcHoBHbIE 3aKOHbI XHMHH. CTGXI/IOMeTpI/IS{. 3akoH COXpaHCHHA MACChbl BCHICCTB. 3aKkoH
IIOCTOAHCTBA COCTaBa BCIICCTB MOJ'ICKy.)'ISIpHOﬁ CTPYKTYPHI. 3akoH ABOF&Z{pO n CICACTBUA HX
HETO.

PacueTHple 3amaum Ha HaXO0XIACHHE OTHOCHTEILHOI MOJ'ICI(yanHOfI MacCChbl, OHNPCACICHUC
MacCOBOM JOJIU XMMHYSCKHX IJIEMEHTOB B CIIOKHOM BCIIICCTBE.

JeMoHcTpanuu. Mozaenu aToMOB XHMHUYECKHX JJIEMEHTOB. MoOZAEIM MOJEKYJl IPOCTBIX H
CIIOKHBIX BelecTB (1apocrep:kHeBble M CTioapTa—bpurne6a). Komiekius npocTbiX U CIOKHBIX
BeniecTB. Hekortopele BemecTBa konuyectBOM 1 Monb. Mojens MonsipHoro oObema TIa3oB.
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Annorponust hocdopa, KHCIOpo/Ia, OJI0Ba.

IpodpuiabHbIe U POPECCHOHATBLHO 3HAYUMBbIE 3JIeMEHTbI COAepPKAHUS. AJIJTIOTPOITHBIE
Moaudukanuu yriaepoaa (anmas, rpadur), Kuciaopoaa (KHCIOpo, 030H), 0J0Ba (cepoe u Oernoe
0J10B0). [loHsATHE 0 XMMHUYECKOI TEXHOJIOTUH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHUH.

JlaGopaTopHble padoThI

I[pakTuyeckue 3aHATHS
Pemenue 3amad Ha HAXOXKJAEHHE OTHOCUTEIBLHOM MOJIEKYJISIPHOM MACChI, OIPEAEIEHNE MACCOBOM
JIOJIM XUMUYECKUX IJIEMEHTOB B CII0)KHOM BEIIIECTBE

KonTpoJsbHbie padoThl

Tema 2.
CrpoeHue aToma.
[lepnoguueckuil 3aKOH
u Ilepuonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB
. . Menneneesa.

Conep:xanue y4eOHOro Marepuaa

ATtoM. O0oOIICHHE paHee MONYYCHHBIX 3HaHMU 00 arome. CocTaB aroma: sapo (MPOTOHBI U
HEUTPOHBI), NIEKTPOHBI, UX 3apsA U Macca. 3aps] sjapa — BaKHEHIIas XapakTepUCTUKA aToMa.
W30TOnBI. DNEKTPOHHAS CXeMa aToMa.

PazButue mnpencraBieHUd O CIOXKHOM CTpoeHuM aTtoma. COCTOSIHME 3JIEKTPOHOB B aTOME.
JIBOWCTBEHHAas TMpHpOJA OJJIEKTpOoHA. ATOMHass oOpOuTallb M 3JIEKTpOHHOEe obsako. Dopma
opOwuraneii (s-, p-, d-opouranu). MakCHMalIbHOE YKCIIO DJICKTPOHOB Ha SHEPreTHYCCKUX YPOBHSIX
U TOIYpOBHsAX. PacmpeneneHnue SIIEKTPOHOB IO SHEPIETUYECKUM YPOBHSIM M TOAYPOBHSIM B
aToMax 3JE€MEHTOB IEPBBIX YEThIPEX MEPHUOI0B. DIEKTPOHHAS KiIacCU(UKALUSA JIEMEHTOB: S-, P-,
d-cemeiicTBa. BayieHTHBIE 27E€KTpPOHBI S-, P- U d-3jeMeHTOB. ['padmueckas cxema CTPOCHHS
9JIEKTPOHHBIX CJI0EB aTOMOB (3JIEKTPOHHO-Tpaduueckas popmya).

Ilepuoanyecknit 3axkon u Ilepmoamyeckas cucrema xumuyeckux 3jemenros JI. H.
MenpgeneeBa B cBeTe TeopuH crpoeHusi aroma. CoBpeMeHHass (pOPMYJINPOBKA MEPHOAUUECKOTO
3aKoHa. PU3HYECKUI CMBICI HOMEPOB NepHoJa U rpynnsl. [IpuunHbI NEPUOAMYHOCTH U3MEHEHUS
XapPaKTCPUCTHK U CBOMCTB aTOMOB DJIEMEHTOB M UX COGI{I/IHGHI/Iﬁ Ha IpuMEpax MajlbIX U 0O0JIBIINX
NEepUOJOB, TINIaBHbIX mnoaArpynn. Ousmueckuii cMbpIcl nepuogudeckoro 3akoHa. OOmias
XapaKTepUCTHKA DJIEMEHTA U CBOWCTB €r0 COEAVMHEHMH Ha OCHOBE IIOJIOKEHMS JJIEMEHTa B
[Iepnonnueckoit cucreme. IIpenckazanne CBOMCTB BEIIECTB HA OCHOBE IEPUOAMYECKOrO 3aKOHA.
3HaueHue NEepUOIMYECKOr0 3aKOHA JUUIsl pA3BUTHSI HAYKU M IOHUMAaHUs HAYYHOW KapTUHBI MUDA.

JdemMoHcTpanuu
Moienu 3JeKTPOHHBIX 00JIaKOB pa3HOi POPMBI.

JlabopaTopHbie padoThl

IIpakTuyeckue 3aHATHSA
YrpakHeHUs IO COCTABIEHUIO DJIEKTPOHHO-Tpadudeckux (HopMys CTpOEHHUs aToMa
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KonTtpoJsabHas padora Nel

[EEN

Tema 3.
CrpoeHue BeniecTBa

Copep:kaHue y4eOHOTro MaTepuaia

KoBanenTHasi XumMuueckasi CBfI3b, MEXaHU3MBbl €€ OOpa3oBaHMUS: OOMEHHBIH M JIOHOPHO-
AKIECNITOPHBII.

[TonsipHast u HemoJIApHAsk KOBAJIEHTHAS CBS3b.

BaneHTHOCTD M BaJICHTHBIE BO3MOKHOCTH aTOMa B CBETE TEOPUHU CTpoeHus aroma. OCHOBHOE U
BO30YyKJE€HHOE cocTosiHue aroma. CteneHb okuciaeHUs. CpaBHEHHME IMOHITHH «BAJIEHTHOCTbY U
«CTENEeHb OKUCIICHUS».

KonuuecTBeHHbIE XapaKTEPUCTUKU XUMUYECKOU CBSI3U: DHEPIUsl CBSI3M, AiMHa cBs3u. CBOMCTBA
KOBAJICHTHOM CBSI3M: HACBIIAEMOCTb, HAIIPAaBIEHHOCTh. G-CBSA3HU U T-CBS3H.

[TonsTe 0 THOpUAM3AIMKA AaTOMHBIX opOuTasell. Buapl ruOpuan3anuy aTOMHBIX OpOHTAaJICH.
3aBUCUMOCTh NPOCTPAHCTBEHHOI'O CTPOCHUS MOJIEKYJI OT BHJa TuOpuau3auuu (JIMHeHHas,
TpeyrojbHas ¥ TeTpadapuueckas (opMa MOJIEKY).

HNonHasi cBA3b Kak NpeeibHBIM Ciaydyall KOBaJEHTHOW NOJIApHON cBsizu. CpaBHEHHUE CBOICTB
KOBAJIEHTHOUW U UOHHOI CBIA3EH.

Bonopoanas cBsizb. MexaHu3M 00pa30BaHHUS BOJOPOAHOM CBSI3U: DJIGKTPOCTATHUYECKOE M
JIOHOPHO-AKIENITOPHOE B3auMoieiicTBue. CpaBHEHHE CBOMCTB KOBAJIEGHTHON M BOJOPOIHOM CBS3H.
BrnusHue Bogopo1HOM CBSI3M HA CBOMCTBA BEIIECTB.

MeTannnyeckasi CBsi3b, €€ 0OCOOCHHOCTH. 3aBHCUMOCTh CBOMCTB BEIIECTB OT THITA CBS3H MEXKIY
YJaCcTHIIAMH B KpUCTaJIaX. BenecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHSL.

Tunbl KPUCTANIHYECCKHUX PEIIECTOK; HNOHHBIC, ATOMHBIC, MOJICKYJSAPHBIC W MCETAJIMYCCKUC
KPpUCTAJNINYCCKUC PCUHICTKU.

JdemoHcTpanuu
1. Monienu MoneKys pa3inyHONd TeOMeTpUYECKO (popMBI.
2. Monienu KpUCTaNINYECKUX PEIIETOK, KOJUIEKIUS KPUCTAIOB.
3. OnbIThI, pacKpbIBAIOLINE B3aUMOCBSI3b CTPOCHNUS BELIECTBA C €r0 CBOMCTBAMH.

JIaﬁopaTopHLIe ONBITHI. HpI/IFOTOBJ'IeHI/Ie CYCIICH3UHN Kap60HaTa KaJblousga B BOJIC. HOHy‘ICHI/Ie
OMYJIbCHUH MOTOPHOI'O MacJjia. O3HaKOMIIEHHE CO CBOMCTBaMH JUCIICPCHBIX CUCTEM

IpoduibHbIe U MPOPEeCcCHOHATBHO 3HAYUMBbIE YJIEMEHThI colep:KaHus. [1onspHOCTE CBSI3U U
noJisipHocTh MoJiekynbl. Konnencanus. Texkyuyects. Bosronka. Kpucramnmzanusa. CyOaumarus u
necyonumanusa. AHoManuu (GU3NYECKUX CBOMCTB BoAbl. Kujakue Kpuctayibl. MuHepansl U
TOPHBIE MOPOJIbl KaK MPUPOAHBIE CMECH. DMYJIbCUU U CYCIIEH3UU. 30111 (B TOM YHUCIIE a3PO30JIH) U
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renu. Koarynsanus. Cunepesuc.

JlaGoparopHasi padora Ne 1
«[lonmydeHue razoB ¥ U3y4eHUE UX CBOMCTBY

I[MpakTuyeckune 3aHATHS
BeinonHeHue ynpaxHeHU! 110 OIIPEACIICHUIO TUIIA XUMUYECKON CBSI3H

KonTpoabHasi padora Ne 2

Tema 4.
XHUMHYECKUE PEAKIIUU U
3aKOHOMEPHOCTHU
WX TPOTEKAHMS

Coneprkanue y4eOHOro MaTepuaia

Kunacecnpukanusi xumudeckux peakuuil. Peakuum coenvHEHHMs, Pa3joKEHHs, 3aMEILEHHUs,
oomena. Karamutuueckue peakiuu. OOpaTumble W HeoOpaTUMble peakuud. ['OMOTeHHBIE U
reTepPOreHHble peakLUuu. DK30TepMUYECKUE U SHIOTepMUYecKue peakuuu. TernoBoil spdexr
XUMHUYECKHUX peakiuuid. TepMOXUMHUYECKHUE YPABHEHHU .

Cxopoctb peakuuu. ['OMOreHHbIE U reTeporeHHble peakuuy. MakTopsl, BAUAIOLIME HA CKOPOCTh
peakuuu: OpHUpoJia pPEarupyrolIuX BELIECTB, KOHIIEHTpalus, TeMmieparypa (mpasBuwio Bant-
I'opda). Ilnomane MNOBEPXHOCTH CONPUKOCHOBEHMS PpEArupyrollMX BELIECTB. ODHEprus
aktuBanuu. Karamusatopel. ['OMOreHHBI M rereporeHHbl kKaranus. Ponp karamms3atopoB B
IPUPOJIE U UHTEHCU(PUKAIIMY TEXHOJIOTMYECKUX MPOLIECCOB.

OOpaTumble U HeoOpaTuMble peakuuu. [loHATHE XUMHYECKOTO pPaBHOBECHS. XHUMHUECKOE
paBHOBECHE B TOMO- M T€TEPOTCHHBIX peakuusax. GakTopel, BIUAIONINE HA CMEIICHUE PABHOBECHS
(KOHIIEHTpaIys peareHToB, Temmneparypa u nasinenue). [Ipunnun Jle [latense. Ponb cMmemnienus
paBHOBECHSI B YBEJIIMUYEHUN BBIX0JIa MTPOJIYKTA B XUMHUUECKOU MPOMBIIIIICHHOCTH.

[HEN

OKHCINTENFHO-BOCCTAHOBUTEIbHBIE peakiuu. lIpolecchl OKUCIEHHS ¢ BOCCTAHOBIICHUS.
BOCCTaHOBI/ITCHI/I 158 OKHUCJIIUTCIIN. OKI/ICHI/ITCJIBHO-BOCCT&HOBI/ITCJ’IBH&H Z[BOI\/JICTBGHHOCTI).
CocraBrieHrne YpaBHEHHI OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHidi. MeToa 3JIEeKTPOHHOTO
OajaHca.

OKUCINTENFHO-BOCCTAHOBUTEIPHBIE PEAKIMU B MPHPOJAE, IMPOU3BOJACTBEHHBIX TMpoOIleccax U
KU3HCACATCIIBHOCTHU OpFaHI/ISMOB.

JleMoHCTpanuu

1. DK30- U PHAOTEPMUYECKHE PEAKIINU (TallleHNE U3BECTH U Pa3IOkKEHHE JUXPOMATa aMMOHHS).

2. 3aBUCHUMOCTb CKOPOCTH pE€aKLHUU OT NPUPOJbl PEarupyrolux BELIECTB, KOHIIEHTPAlHH,
TeMIeparypbl (B3aMMOJEHCTBHE IIMHKA C COJSSHOM W YKCYCHOW KHCJIOTaMH IpPH pa3HbIX
KOHIIGHTPALIMAX U TEMIIEpaTypax).

3. JlelicTBHE KaTaan3aTOPOB U HHTMOUTOPOB Ha CKOPOCTh XMMHUECKOH peaklnu.

4. BnusiHMe IUIOIIAJM NOBEPXHOCTU CONPUKOCHOBEHMSI PEAarvpyrOIIMX BELIECTB Ha CKOPOCTh

[EEN
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XMMHUYECKOHN peakluy (B3aUMOAECHCTBHE I'PaHyJl ¥ IOPOILIKA IUHKA WIIM MENa C COJSHOM KUCIOTON
OJIMHAKOBOH KOHIIEHTpALIUN).

Tema S.
Bopa. PacTBopsL.
ONEKTPOIUTHYECKAS
JUCCOLMAIUs

JlabopaTopHble OnbIT 2
CwMmeleHre XMMHYECKOr0 paBHOBECHS IIPY U3MEHEHUN KOHLIEHTPALMK PEarupyronuX BEIIECTB.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

PacuerHble 3a1a4u 2
1. Onpenenenrie CKOPOCTH PEAKIIMU 110 U3MEHEHHIO KOHIIEHTPALMK PEarupyouux BEIECTB.

2. Pemienwne 3ama4 ¢ ucnonb3oBanueM npasmia Baat-I'odda.

IIpopunbHbie W nNpodecCHOHAIBLHO 3HAYMMbIE 3JJIeMEeHThI cojaep:xkanus. Ilonstue 00

3JEKTPOJIN3€e. DIEKTPOJIN3 PACIIaBOB. DJIEKTPOJIU3 PACTBOPOB. DIEKTPOJIUTUUYECKOE MOTYyUEHUE 1
amomunus. [lpaktuyeckoe mnpuMeHeHHe 3nekTposnsa. [anpBaHoruiactuka. ['ampBaHoCTErHs.

PadunupoBanrie IBETHBIX METAIIJIOB.

Karaims. I'omorennsle M rereporeHHble Karamusatopbl. [Ipomotopel. Katanutuueckue subl.

HNHruburops!.

[Ipon3BoICTBO aMMHUaKa: ChIpbe, annapaTypa, Hay4Hble IPUHIUIIBI

JlaGoparopHasi pabora Ne2

«CKOpOCTh XUMHUYECKUX peakuil. XUMUYECKOE PAaBHOBECHE)

IlpakTH4yeckue 3aHATUSA

Pemenue 3a1a4 no onpeaeneHuIo CKOPOCTH peaklun

KonTtpoJsbHnas padora

Conep:xaHue y4eOHOro MaTepuaJia

Bona. PacrBopbl. PacrBopenme. Boga kak pactBopurtenb. PacTBOpMMOCTH  BEIIECTB. 1
HacplienHble, HEHACHIIIEHHBIE, IEPECHIIICHHBIE PACTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B,

KHUJKOCTEH U TBEPBIX BEIIECTB OT PA3NIUYHBIX (PAaKTOPOB.

JucnepcHbie cucteMsl. [IoHsATHE 0 TUCTIEPCHBIX cucTeMax. J{MCIIEpCUOHHAs Cpella U TUCIIEpCHAs 1
¢daza. Kiaccupukauusi nucnepcHbIX CHUCTEM. 30JM, Teld, NOHATHE O Koyutonaax. McrtunHble

pacTBOPBIL.

O6pazoBanue pacTBOpoB. MexaHM3M U 3HEpPreThKa pacTBOPEHUs. XMMUYECKOe paBHOBECHUE MPHU

pactBopeHun. PacTBopuMocTh BemiectB B Bojae. HacelmeHHbll pactBop. BiusHue Ha

PacTBOPUMOCTb MPHUPOJIbI PACTBOPSEMOTO BEIIECTBA U PACTBOPUTEINS], TEMIIEPATYPHI U JABJICHHUS.

Crnoco0bl BbIpaskeHMsl C€OCTaBa PACTBOPOB: MaccoBas JI0JI1 PAacTBOPEHHOIO BEIIECTBA, 1
MOJIIpHAsi KOHIIEHTPAaIHsl. 2
DJIEKTPOJHMTHYECKAs] JHCCONManusi. 3aBUCUMOCTh MEXaHM3Ma AMCCOLMAlMM OT XapakTepa 1




XUMHYCCKUX CBS3CH B QJICKTPOJINTAX. CnaOble U CHIIBHBIE OJICKTPOJINTHI.

Cpena BoIHBIX PaCTBOPOB: KHCIOTHAs, HEUTpalibHAs, meiouHast. Bogopoausiii mokasarens (pH)
pactBopa. MHmukartopel. 3Ha4eHHWE CpEeAbl PACTBOPOB JUISI XUMHUYECKUX M OHOJOTHYECKUX
MIPOLIECCOB.

Peakuuu HMOHHOIO o0MeHa B BOAHOM pacCTBOPC. VcaoBus IMPOTCKAHUSA peaKum”I: BBIIIAACHUC
ocaJka, BBIACICHUC I'a3a, O6paSOBaHI/IC ciaaboro QJICKTPOJIUTA.

JdemMoHcTpanuu

OO0pa3siibl TUCTIEPCHBIX CUCTEM C KUIKON CPEIoH.

OO0pa3ipl NUIIEBHIX, KOCMETHYECKUX, OMOIOTUYECKUX U MEAUIIMHCKUX 30JICH U Telei.
Dddext Tunnans.

[TonyyeHnue HACBIIIEHHOTO PAaCTBOPA.

Oxkpacka MHAMKATOPOB B Pa3IMYHBIX Cpeaax

orwdpPE

.JIaﬁopaToprle onbIThI TeroBbie SIBIEHUS TP PACTBOPEHUU.
Peakiiun HOHHOTO OOMEHa B pacTBOPE.

PacueTHble 3a1a4n
Pacuer MmaccoBoii n1onau paCTBOPCHHOI'O BCUICCTBA.

IIpakTnueckas padora.
[TpuroroBiieHre pacTBOpa 3aJaHHOW KOHIICHTPAIHH.

IIpodpunibubie M npogeccHOHAIBLHO-3HAYHUMBbIE JJIEMEHTBI coJep:kaHus. PacTBopeHue Kak
(bu3uKo-XxuMHUeCKui mporecc. TermoBeie 3GhdexThl npu pactBopeHuu. Kpucrammoruaparsl.
PelreHne 3a1a4 Ha MaCCOBYHO JOJIIO

JlaGopaTopHble paboThI

IIpakTHYecKkue 3aHATHA
Pacuet maccoBoli 10111 paCTBOPEHHOTO BENIECTBA.
IIpuroroBieHue pacTBopa 3aJaHHON KOHIIEHTPALMH.

KonTpoJsbHbIe padoThl

Tema 6. Knaccudpukanus
HEOPTaHHYECKUX
COCTMHECHUH.

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanmss Heopranmvyeckux coenuHeHnid. (OOOOIIEHWE CBOWCTB  HEOPTaHUYECKHUX
COCIMHECHUN BaXKHEUIIINX KJIACCOB.

Oxcuapl. Knaccudukanus OKCHAOB MO XMUMHUYECKUM CBOMCTBaM, (hU3MUECKHE U XUMUYECKUE
CBOWCTBA.

I'mapokceuabi:
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e OCHOBAHUS, UX JIMCCOIMAIASI M XUMHYECKIE CBOMCTRBA;
® KHCJIOTBI, X JUCCOIHAIMS U XUMHUYCSCKHE CBOMCTBA;
e amMdoTepHbIe THAPOKCUIBI, IX XMMHUECKHUE CBOMCTBA

Coun:
® CpeIHME COJIM, UX JUCCOLMALUSA U XMMUYECKHE CBOWCTBA;
®  KHUCIbIE COJIU, CIIOCOOBI UX MOJIyYEHHsI, AUCCOLMALUS, IEPEBO KUCIIBIX COJIEH B CPEAHUE;
® OCHOBHBIE COJIM, UX COCTaB, HOMEHKJIATypa, CIIOCOOBI TOJTYYEHUS, TUCCOHALINS, IEPEBOA
OCHOBHBIX COJIEH B CpEIHUE.

I'uaposus coueii. [louarue o ruaponuze. ['uaponus cosneit pa3TU4HbIX TUIOB (MCKITIOYas TOJHBIN
ruaponu3 coisieid). CreneHnp ruAponu3a. BiausiHue TemriepaTypbl U KOHIICHTPAllMM Ha CTENEHb
ruaponuza. CMelieHre paBHOBeCHs THAPOIIN3A.

[HEN

I'enermueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COCI[PIHGHI/Iﬁ.

1,2

JdeMoncTpamun
1. PeaKIII/II/I, XapaKTCPHBIC AJI1 OCHOBHBIX, KUCJIOTHBIX U aM(i)OTepHI)IX OKCHIOB U THAPOKCHIOB.
2. Ilony4eHue 1 CBOMCTBA CPEIHUX, KUCIIBIX U OCHOBHBIX COJIEH.
3. 'maponus coseil pa3auyHbIX THUIIOB.

JlabGopaTopHbie ONBITHI
Pacnio3naBanue OkcHI0B.
PacriozHaBaHue KaTHOHOB HAaTpUsl, MarHus U IIMHKA.
[Tonyyenue kucion comnu.
ITonyyeHnue OCHOBHOM COJIH.

IIpakTnueckas padora
I'maponus coren.

PacueTHble 3agaun
Pemrenne 3a1a4d no marepuany TeMBl.

IIpoduabHbie M npoeccHOHAIBLHO 3HAYMMbIe 3JIeMeHThbl coiep:xkaHusa. [loHsaTHe 00
AIEKTPOJIN3E. DIEKTPOJIM3 PACIIIIAaBOB. DJIEKTPOJIU3 PACTBOPOB. DIEKTPOJIUTUUYECKOE TMOTyUEHUE
amoMuHus. [IpakTHueckoe NpuUMEHEHUe »3JeKkTponu3a. [ampBaHOIUIacTHKa. [ampBaHOCTETHS.
Pa¢duHMpoBaHMe IIBETHBIX METAJIOB.

Karanus. ['omorenHsle W rereporeHHsle karanusatopsl. [Ipomortopsl. Katamutuueckue
sinbl. UTHTHOUTOPEL.
ITpon3BoICTBO aMMHaKa: ChIpbe, annapaTypa, Hay4Hble PUHIUIIBI

JlaboparopHas padora Ne 3
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Pemienue skcnepuMeHTAIbHBIX 3a7a4 10 TeMe «I uIposn3 conemn»

IIpakTuyeckune 3aHATHS

KonTpoJsbHbie padoThl

Tema 7.
MeTanibl 1 HeMETaAILIbI

Copep:kanue y4eOHOIro MaTepuaJa

Hemeramapl. OOmmii 0630p HemetamuioB. [lomokeHue 37IeMEHTOB, OOPa3yIOUIMX IPOCTHIC
BellecTBa — HeMmeTauisl, B Ilepumoguueckoit cucreme. OCOOEHHOCTH CTPOEHHMsSI UX aTOMOB.
CtpoeHne IpocThIX BEIIECTB — HeMeTauloB. AutoTpornus. CrocoObl MOIy4eHUs] HEMETaUIOB.
dusnueckue M XUMHUYECKHE CBOMCTBA HeMeTaioB. OKHUCIHUTEIbHO-BOCCTAHOBUTENIbHAS
JBOMCTBEHHOCTh HeMeTaJlIoB. OKHCIUTENbHBIE CBOWCTBA: B3aUMOAECUCTBHE C MeETalIaMH U
BOJIOPOJIOM,  HEMeTalylaMM, aTOMbl  KOTOPbIX  UMEIOT  0ojee  HHU3KOE  3HAYCHHE
QJICKTPOOTPUIATCIIBHOCTH, HCKOTOPLIMHU CJIOKHBIMH BCIICCTBAMMU. BoccranoBuTeIbHBIE CBOMCTBA
B peakuusX ¢ KUCIOpoJoM, ¢rTopoM M okcugamu  (yriepoi, Bojopon). Peakuws
JIMCHPOTIOPIIMOHUPOBAHMSA: B3aUMOICHCTBHE TaJoreHoB (Kpome (ropa) M cepbl CO MIET0YaMH,
xJiopa 1 6poma ¢ BoJjoi. Posib HeMeTassioB B IPUPOJIE U TEXHUKE.

Metanabl. O0muii 0030p Metaios. [lonoxeHue 3eMeHTOB, 00pa3yOIKUX IPOCThIE BELIECTBA
— Metaiuibl, B Ilepuoauueckoit cucreme. OcoOeHHOCTH CTpOeHHs MX aToMoB. HaxoxieHue
METAJIOB B TMpPUPOAE U CHOcOObl HuX moiydeHus. @DuU3MUecKHe CBONCTBA METAJUIOB.
ONEeKTPOXUMHUUYECKUM  pAJ  HampsOKeHWH  MeTaiioB.  XHMMHUYECKHE CBOMCTBA  METaJUIOB:
BSaHMOHeﬁCTBHC C MPOCTBIMHU BCHICCTBAMU — HCEMETAIJIaMH, CO CJIIO)KHBIMU BEIICCTBAMH: C
BOJIOM, pacTBOpaMu  IIeNOYed W KUCIOT, KHCIOTAaMH-OKUCIUTENsAMH  (a30THas M
KOHIIEHTPHPOBAHHAS CEPHAsi), PACTBOPAMH COJIEH.

IIpuMeHeHHE MeTauioB, UX CIUIABOB W COEAUHEHHUNM B IPOMBIIUICHHOCTH W COBPEMEHHOMU
TexHUKe. Poiib MeTaIoB B IPUPOJIE M )KU3HU OPraHU3MOB.

JdemMoHcTpanuu

1. Monienu KpucTaNIMYeCKUX PelIeToK Noa, ammMasa u rpadura.

2. B3zaumoJencTBuUe cephl ¢ KUCIOPOIOM, BOAOPOJOM U PACTBOPOM HLIEJIOYH.

3. BbITecHEeHHME MeHee AaKTHUBHBIX TaJOT€HOB W3 WX COEJUHEHUN (TajloreHu7oB) Ooliee
AKTUBHBIMH TaJlOr€HAMH.

4. Kosuiekiusi METayuioB ¢ pa3Iu4YHbIMU (PU3NYECKUMHU CBOWCTBAMHU.

5. BzauMmopencTere MeTauioB ¢ HEMETAIIaMU U BOJIOU.

6. B3anMmopencTere aroMUHNS WM HUHKA C pACTBOPAMU CEPHOW M a30THOM KHCIIOT.

JlabGopaTropHbie ONBITHI
B3anmoneicTere MeTasioB ¢ paCTBOPaMH LIEI0YEN
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IIpakTuyeckas padora
1. DxkcnepuMeHTalIbHBIC 337a4uu 110 pa3jeny «BelecTBa U UX CBOWCTBaY.
2. Vnentudukanus HEOPTaHWYECKUX COCAMHCHUIA

IMpoduiabHbie U MPodecCHOHATBHO 3HAYNUMbIE JJIEMEHTHI coaepxkanusi. Koppo3us meranios:
XUMHUYECKas U JIEKTPOXUMUUYECKas. 3aBUCUMOCTh CKOPOCTH KOPPO3UH OT YCIOBUM OKpYXKarolen
cpensl. Knaccuduxamus Koppo3ud MeETauIOB MO pa3iuyHbIM mpu3HakaMm. CrocoObl 3aluThl
METAJIJIOB OT KOPPO3HH.

[Ipon3BoCTBO UyTyHA U CTAJIH.

[Tonmydenne HemeTaioB (PAKIMOHHON IMEPErOHKON IKUAKOTO BO3[AyXa H DIICKTPOIU30M
PacTBOPOB UJTU PACILIABOB JIEKTPOIHUTOB.

CunukaTHasi IpOMBIIUIEHHOCTb. [Ipon3BOJICTBO CEpHON KUCIOTHI

JlabopaTopHas padora Ned
«CpaBHEHHE CBOMCTB HEOPTAHMYECKUX U OPTAHHUYECKUX COSTUHEHUN

IlpakTH4yeckue 3aHATUSA
Brmomnaenune pra)KHeHHfI nmo TteMme: «l'eHeTWdueckass CBSI3b MCXKAY KJIacCaMu XHUMHYCCKUX
BEILIECTB)

KontpoabHas padora Ne 3

Pazpea 2.

Oprannyeckasi XuMHs

42

Tema 1.
OCHOBHBIE TTOHATHS
OPraHN4eCKOM XUMHH U
TEOPUS CTPOEHUS
OpTraHUYECKUX
COeTMHEHUI

ConepxaHue y4eGHOro MaTepuaJjia

[Ipeamer opranndeckoil Xumun. B3anMOCBsI3b HEOPraHUYECKUX U OPTaHUYECKNX BELIECTB.
OcoO6eHHOCTH OPraHNYeCKUX COSMHEHUH U peakuuii ¢ ux yyactueM. OCHOBHBIE MTOJIOKEHUS
TEOPUH XMMHUYECKOTO CTPOCHUSI OpraHn4eckux coequHennit A. M. bytneposa. Xumunueckoe
CTPOEHME KaK MOPAIOK COEIMHEHNS aTOMOB B MOJIEKYJIaX. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XMMHYECKOT0 CTpOeHMsI MosieKyJl. M3omepusi. 3HaueHne TeOpur XUMHYECKOTO0 CTPOEHHUS.

JdemoHcTpanuu
1. OOpa31pl OpraHUYECKUX BEIIECTB, U3/ICTHUS U3 HUX.
2. Mogenu Monekyn OyTaHa U M300yTaHa.

PacuerHsble 3a1auu
Haxoxpaenne MonekynaspHOi (opMylnbl Ta3000pa3HOTO  yIJIEeBOJOpOJAa IO  €ro
OTHOCUTEIBHOMW INIOTHOCTH ¥ MACCOBOM J0JIE€ 3JIEMEHTOB WJIM 1O TAHHBIM O MPOJIYKTAaX CrOPAHUSI.

IIpoduabHbie M NpodeccHOHAIBLHO 3HAYMMBbIE 3JIeMEHTHI coepxxanus. [lonsarue o cyocTpate
u pcarcHre. PeaKHI/II/I OKHMCJICHHS HW BOCCTAHOBJICHHUA OPraHUYCCKHUX BCIICCTB. CpaBHeHI/Ie
KJIacCU()UMKALMU COCAMHEHUN M KIacCU(UKAIMM peakMii B HEOPraHMYECKOW M OpPraHWYeCcKOH
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XHUMHHU.

JlaboparopHbie padoThI

IIpakTuyeckue 3aHATHSA
Haxoxzaenue MosekymsipHOil GopMyibl ra3000pa3HOro yrieBoJ0opojaa MO €ro OTHOCUTEIbHOU
IJIOTHOCTH U MAaCCOBOM J10JI€ 3JIEMEHTOB MJIU 10 JIAHHBIM O NMPOAYKTAX CrOPAHUS.

KontpoabHnas padora Ned

[EEN

Tema 2.
VYTIIeBOIOPOIBI U UX
MPUPOHBIE UCTOYHUKU

Conep:xaHue y4eOHOro MaTepuaJia

AJIKaHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHME MOJEKYJbl METaHa. Sp3-ruOpuau3arus
opbutaneii aroma yriepoaa. ['omMonorudyeckuii psifi, HOMEHKJIATypa U H30MEPHs YIIIEPOIHOTO
ckeseta. PuU3MUECKUE CBOICTBA aJKaHOB M HUX 3aBUCUMOCTb OT MOJIEKYJSIPHOM Macchl.
XUMUYECKHE CBOMCTBA: raJloreHUpoBaHKe (Ha IpUMepe METaHa U 3TaHa), FOPEHUE, TEPMUUYECKUE
npeBpalleHus (pa3ioKeHue, KpPeKHHI, JeruapupoBaHue, usomepusauus). KonBepcus merana.
Haxox1eHre B npupoie 1 IPUMEHEHUE aJIKaHOB.

AJIKeHbI. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbI 3TUJICHA. SP2-THOpUIU3aIys
opOutaneii aroma yriepoga. o-CBsi3u W T-CBA3H. [ OMOJOTMYECKHH psll, HOMEHKIATYpA.
CrpykTypHas u3omepusi (M30Mepusl YIJIEPOJHOrO CKejleTa M IIOJIOKEHUS JIBOMHON CBsI3U B
MOJIEKYJe). 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUECKUX CBOWMCTB aTKEHOB. XMMHYECKHE CBOHCTBA
(Ha mnpumepe OTWIEHA): peakUUM NPUCOEAMHEHUs (TMIPHUPOBAaHUE, TaJlOr€HUPOBAHHE,
TUIPOTaJIOreHUPOBaHKE, THIpaTallls), OKUCIEHUS (TOPEHUE) U IOTUMEPU3ALIIH.

[TpombliieHHbIE U J1a0OpaTOpHbIE METOJbl MOJYYEHHs AJIKEHOB: JAETMIPUPOBAHUE HU
TEPMUYECKHI KPEKUHT AJIKAHOB M JAECTHIPATAIUS CITUPTOB.

Aaxaguenbl. [loHsTue o0 JAMeHOBBIX yriaeBopopodax. byraauen-1,3 (auBunun) u 2-
MeTunoyraauen-1,3 (u3omnpen). [lonydeHne u XumMuyeckre CBONCTBA: PEAKLIUU MPUCOESTUHEHUS U
nonuMmepusanuu. HaTypanbHbI M CHHTETMYECKHE Kaydykd. BynkaHuzanms kaydyka. PesuHa.
IIpumenenue kayuyka u pesunsl. Pabotsl C. B. JleOenena.

AJIKHHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbI alleTuiIeHa. sp-I nudpuanzanus
opbutaneit aroma yriepoja. ['omonoruyeckuii psij, H30MepUs U HOMEHKIATypa aJKMHOB.
dusnyeckue M XUMHUYECKHE CBOMCTBAa (Ha MpuUMepe aleTuiieHa). Peakiuu mnpHcOoeaUHEHUs
(ruppupoBaHue, raJIoOrTeHUPOBAHUE, THIPOTaJIOTeHUPOBAHUE, THAPATAIIH), OKUCIEHUS (TOpEHHeE).
[Tonydenue anerusieHa KapOUJHBIM U METAHOBBIM CIIOCOOAMU, €70 MPUMEHEHHE.

JdemMoHcTpanuu
1. IIpumepbl YraeBOJOPOJOB B pa3HBIX arperaTHBIX COCTOSHHSIX (TporaH-OyTaHoBas
CMeCh B 3aXUrajike, 0eH3uH, napadus, achanpr)
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2. Cxema o00pa3oBaHHs KOBAJICHTHOH CBSI3W B HEOPraHMYECKUX U OPTaHUYECKUX
COCIMHCHUSIX.

3. HlapocrepkHeBble 1 MacIITaOHbIE MOJIEIT MOJIEKYJT YTIIE€BOAOPOIOB.

4. [TonydyeHune aneTuiaeHa KapOWIHBIM CIOCOOOM ¥ €ro CBOWCTBA: TOpCHHE,
B3aMMO/ICHCTBHE ¢ OPOMHOI BOJOH.

5. Konneknus 006pa3ioB HeTH ¥ IPOIYKTOB €€ ImepepadoTKH.

JlaGopaTopHbIe ONbITHI 2
1. UsroroBnenue Mozesei MOJIEKy YIieBOJOPOJOB U X I'aJOr€HONPOU3BOJHbBIX
2. O3HakoMyIeHHE ¢ 0Opa3aMu U3AETUi U3 MOJUITUIICHA.
3. O3HakoMJIeHHE ¢ 00pa3liaMM KayuyyKOB, Pe3HHBI, J00HUTA.
IIpopunibHbie M npodeccHoOHATLHO 3HAYUMMBbIE 3JJIeMEHThbI coaep:kanus. [IpaBwio B.B. 1
MapkoBHukoBa. Knaccudukanuus n HazHaueHue kayuykoB. Kiaccudukanys 1 Ha3HaueHUE Pe3UH.
Bynkanu3zanus kayuyyka.
[Tonmyyenue aneTuieHa NUPOJIU30M METaHA U KapOMIHBIM criocoOoM. Peakius nonumepusanuu
BUHWIXJIOpUAA. [lomuBUHMIXIOpU 1 ero npuMeHeHne. Tpumepuzaius aleTuieHa B OeH301.
[lonatue 00 skcrpakuuu. BoccTaHoBieHne HUTpOOEH307a B aHWIMH. ['OMoJIOTMYecKUi psf
apenoB. Tonyon. Hurposanue Tosryona. Tportui.
OcHOBHbIE HaIlpaBJIEHUs IPOMBILIUIEHHON epepabOTKU MPUPOJAHOTO rasa.
[TonyTHBIN He(TAHOI ra3, ero nepepadoTKa.
ITporiecchl MPOMBINIIEHHON MepepaboTKu He(pTH: KpeKUHr, pupopMuHr. OKTaHOBOE YHUCIIO
OCH3MHOB M IIETAHOBOE YMCIIO TU3EITHHOTO TOTLTHBA.
Kokcoxumuueckoe Npou3BOJCTBO M €0 IPOIYKIIHSL.
JlaGopaTopHas padora Ne S «¥Yri1eBo10pPOABD) 1
IIpakTnyeckne 3aHATHSA 2
W3roroBiieHre MoJieneil MOJIEKYI YTI€BOAOPOAOB U HX TaJOT€HONPONU3BOIHBIX
KonTpoabHas padora Ned 1
Tema 3. Conep:xaHue yueOHOro MaTepuaJia 4
Kucnoponconepxamue | Cnuprsl. [lonxydeHue staHona OpoKEHHEM TIIOKO3BI U THApATalUel dTHieHa. [ mapokcuibHas 1

OpPraHn4€CKUeC COCINHCHUA

rpynna kak (QyHkuuoHaibHasd. [loHATHE O MpefeNnbHBIX OJHOATOMHBIX CIUPTaxX. XUMHUYECKHE
CBOWCTBa 3TaHOJA: B3aWMOJICHCTBHE C HaTpueM, 0Opa3oBaHUE TNPOCTHIX U CIOXKHBIX 3(UPOB,
OKHCJIEHHE B anblerua. [IpuMenenne sTanona Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 ITOCIEICTBUS
U IPEAYIPEKICHUE.

['nueprH Kak NpeacTaBUTENb MHOTOAaTOMHBIX CIHUPTOB. KayecTBeHHas peaknus Ha
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MHOI'0aTOMHBIC CITMPTEIL. HpI/IMeHeHI/Ie T CPHUHA.

®eHos1. Pu3nuecKkue U XMMUYECKHE CBOMCTBA (eHosna.B3auMHoOe BiMsHUE aTOMOB B MOJIEKYJIE
(eHona: B3auMoeiicTBUE ¢ THAPOKCUIOM HATPUs M a30THOM KucioToil. [Ipumenenne ¢enona Ha
OCHOBE CBOWCTB.

Aabaeruabl. [lonsitue 00 anmpaerugax. AJberujaHas Tpymmna Kak (QyHKIMOHAIbHAS.
@opManpaerua U €ro CBOKWCTBA: OKHMCIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY,BOCCTAHOBIICHHE B
COOTBETCTBYIOIIMKM crupT. [logyueHue alibJIeTH0B OKHCIEHHEM COOTBETCTBYIOIIMX CIUPTOB.
[Ipumenenue popmanbaerua Ha OCHOBE €ro CBOMCTB.

KapGonoBble kucaorsl. IloHstTne o kapOOHOBBIX KucinoTax. KapOokcuipHas rpymma Kak
¢byHKIMOHATBHAS. ['OMOJIOTMYECKUH psAZl MpPENeSbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonyyeHne KapOOHOBBIX KHCIOT OKHMCIEHHEM allbJeTH0B. XUMHUYECKHE CBOMCTBA YKCYCHOM
KHUCJIOTHI: 00IIMe CBOWCTBA ¢ MUHEPAJIbHBIMU KUCIOTaMU U peakuus srepupukanuu. [Ipumenenue
YKCYCHOM KHUCIJIOTBI Ha OCHOBE CBOMCTB. BrIcuIne KMpHBIE KUCIOTHI Ha IPUMEPE NAJIbMUTHHOBOU
W CTEAPUHOBOM.

Cao:xuble 3¢gupbl U xupbl. [lomyuerne crnoxxHbIx 3¢upoB peakueit srepuduranuu. CroxHbIe
3¢upskl B Ipupoje, ux 3HaueHue. [IpuMeneHne cioxHbIX 3UpoB Ha OCHOBE CBOMCTB.

Kuper kak croxsbie dpupbl. Kinaccupukamus KupoB. XUMHUYECKHE CBONCTBA YKHPOB:
TMIPOJIN3 U THAPUPOBAHME KUAKUX KUPOB. I[puMeHeHne )kMpoB Ha OCHOBE CBOMCTB.MbUIa.

YraeBoabl. YriieBobl, UX KiaccupuUKalusa: MOHOcaxapuabl (TIOK03a, GppykTo3a), Iucaxapuibl
(caxaposa) u moxrcaxapubl (Kpaxmai U HeJUTI0I03a).

I'moko3a — BemiecTBO € JABOWCTBEHHOM (yHKIMEN — anbAeruaocnupT. XHUMHUYECKHE
CBOMCTBA TIJIFOKO3bI: OKHCIICHHE B INIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE B COPOUT, CIUPTOBOE
opoxenue. [IpumeHeHne TIIIOKO3bI HA OCHOBE CBOMCTB.

3HayeHUe YIJIEBOJOB B JKMBOH MNpHUpPOAE U JKU3HU denoBeka. IloHsATHe o peakiusax
TIOJIMKOHJICHCAIIMH M THPOJIN3a Ha IPHMEPE B3aMMOTIPEBPANICHHUN: TIIIOK03a —> MOJIUCAXapu/l.

JdemoHcTpanuu.

1. Oxwucnenue cnupra B ajIbJETU/I.

2. KauecTBeHHBIE peaKlIM¥ HA MHOTOATOMHBIE CITUPTBHI.

3. PactBOopmMOCTh (QeHONa B Bome TpH OOBIYHOW TemIeparype W TIpM HarpeBaHUU.
KayecTBeHHbBIE peakIiui Ha (PEHOII.

4. Peaxuus cepeOpsHOrO 3epKajia allbJeruI0B U I1I0K03bl. OKUCIIEHNE alIbJIETHI0B U TIIOKO3bI B
KUCJIOTY ¢ oMoInsio ruapokcuna meau(ll).

5. KauecTBeHHas peakius Ha Kpaxmall.
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JlaGopaTopHbIe ONbITHI.
1. PacTBOpeHHe riMIepHHA B BOJE U B3auMmo/ciicTBue ¢ ruapokcuaom meau(ll).
2. CpoiicTBa YKCYCHOH KHCJIOTBHI, OOIIME CO CBOWHCTBAMH MHHEPATBHBIX  KHCIOT.
Jloka3aTeNnbCTBO HEMPEAEIbHOTO XapaKTepa KHUAKOTO KUPA.
3. BzaumopeiicTBHE IIIOKO3bI U caxapo3sl ¢ ruapokcuom meaun(ll).
4. KayecTBeHHas peakiys Ha KpaxMal.

IIpoduibubie 1 pogeccCHOHATBHO 3HAYUMBbIE JJIEMEHTBI cOAep:KaHusA. MEeTWIOBBII CIUPT U 1
€ro UCIOJIb30BaHUE B KAUECTBE XMMHUECKOTO ChIPhs. TOKCHUHOCTh METAHOJIA U MPABUJIa TEXHUKU
O6e3omacHOCTH TpuU paboTe C HUM. OTWICHTIUKOIb M €ro IpUMEHeHHe. TOKCHYHOCTh
STUJICHTJIMKOJIS U MPaBUiIa TEXHUKHU 0€30MacHOCTHU MpU paboTe ¢ HUM.
[Tony4yenue dpeHoNa U3 MPOAYKTOB KOKCOXMMHUYECKOTO IPOM3BOJICTBA U U3 OEH30Ia.
[Tonukonnencauus ¢opmanpaeruia ¢ GeHoroM B (HeHoIoPOpMaTbAECTHAHYIO CMOIY.
Auneransaeruj. llonsitue o KeToHax Ha mpuMepe aneToHa. [[pyuMeHeHue aneToHa B TEXHHUKE U
MIPOMBIIIJICHHOCTH.
MHoroo0pa3ue KapOOHOBBIX KUCIIOT (IaBeseBasi KACIOTa KaK IByXOCHOBHAS, aKpPHUIIOBast
KHCIIOTa KaK HempeaenbHas, 0eH30iHas KUCI0Ta KaKk apoMaTH4ecKast).
[InenkooOpa3yrome Macina. 3amMeHa JKUPOB B TEXHHUKE HENHUUIEBBIM  CBIPHEM.
CuHTeTHYeCKHe MOIOIIIE CPEICTBA.
MosnouHokucioe OpokeHue 1oKko3bl. Kucinomonounsle mnponyktel. CuiaocoBaHue
kopmoB. HutpoBanue nemntonossl. [Inpokcunus.
JlabopaTopHas padora Ne 6 «CnupTbi» 3
JlabopaTopHas padora Ne 7 «Kap0oHOBBIE KHCJIOTHI»
JlaGopaTopHas padora Ne 8 «Yri1eBoabI»
IIpakTnyeckune 3aHATHA 1
Pemenue 3anau no teme «Kuciaopoacoepskaniye opraHn4eckie CoeIMHEHUs
KonTpoabHas padora Ne 6 1
Tema 4 Conep:xaHue yueOHOro MaTepuaJia 4 1
A3oTconeprxaiue Amunbl. [lonstue o6 amuHax. AnudaTtuyeckue aMHHBI, UX KiaccH(UKalus M HOMEHKIIATYpa.
OpraHuyecKue AHWINH, KaK opraHudeckoe ocHoBaHue. [lonmydyenue anwianHa u3 HUTpoOenszona.llpumenenue
coenuHenus. [lomuMepsl | aHMIMHA HA OCHOBE CBOMCTB.
AMHMHOKHMCJIOTbI. AMHUHOKHCIOTHI Kak aMdoTepHble AU(PYHKIHOHAIBHbIE OpraHUYecKHe 1

COCIMHEHMS. XUMUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aMMOIECHCTBHE CO LIEI0YaMHU, KUCIOTAMU U
Ipyr ¢ apyrom (peaxuusi noiaukoHjaeHcanuu). Ilentunnas cs3p u nonunentuasl. [Ipumenenue
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aMUHOKHUCJIIOT Ha OCHOBE CBOMCTB.

Beaku.llepBuunas, Bropu4Hasi, TpeTU4YHasi CTPYKTYpbl O€lIKOB. XUMHUYECKHUE CBOWCTBA OEIKOB:
TOpEeHHe, JeHATYpallus, THIPOJIN3, IIBETHBIC peakinu. buonornueckne GyHKIUN OSIKOB.

ITosumepsl. benku n nonucaxapuibl Kak OMOMOIUMEDBHI.

IInactmaccel. llomydeHue nOJIMMEpPOB peaknved IOJIMMEpU3alud U ITOJIMKOHICHCALUU.
TepMorulacTu4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [Ipencrasurenu miuactmace.

Bonoxkna, nx knaccuduxanus. [Tomyuenue BosokoH. OTenbHbIe TPEACTaBUTENN XUMHUYECKUX
BOJIOKOH.

JdemoncTpaumnu. B3auMoelicTBue aMMUaka M aHWIMHA C COJITHOM KUCIIOTOM. Peakuus aHunmHa ¢
OpomHO# Bomoi. Jloka3zaTenbCcTBO HaMU4Ms (QYHKIIMOHAIBHBIX TPYII B PACTBOPAX aMUHOKHUCIOT.
PactBopenne m ocaxnenue OenkoB. LlBeTHbie peakiuu OenkoB. ['opeHwe nTHYBETO Tepa U
IEPCTAHON HUTH.

JlabopaTopuble onbIThl. PacTBopeHue OenkoB B Boje. OOHapykeHHE OCITKOB B MOJIOKE W B
MSICHOM OynboHe. JleHaTypanusi pacTBopa Oelika KypHHOTO siIla CIIUPTOM, PACTBOPAMH COJICH
TAKCIIBIX MCTAJIJIOB U IIPU HAI'PCBAHUU.

IIpakTnyeckne padoTbl. PemieHune -SKCIEPUMEHTAIbHBIX 3a7ad Ha  HMJIECHTU(DHUKALHUIO
OpraHMYECKUX COeAMHEHUH. Pacrio3HaBaHMe MJacTMacc U BOJIOKOH.

I[podpuabubie 1 NPodecCHOHAIBHO 3HAYHMBIE JIEMEHTHI COAepPKAHUS. AMHUHOKAIIPOHOBAS
kuciota. KampoH Kak TpeicTaBUTENh TOJMMAaMUIHBIX BOJOKOH. lcmomb3oBaHue THIposn3a
O0enkoB B MpoMblluIeHHOCTH.  lloauBuHMIXNOpUA,  moauTeTpadTOpITUIIEH  (Te]IIOH).
®enonodopmanpaernaasie  miaactMmacebl.  Llenmmynoun.  IIpombliiieHHOE — NMPOM3BOACTBO
XMMHUYECKHX BOJIOKOH.

JlaGopatopuas padora Ne 9 «neHTH(UKaIMs OpraHnYeCKUX COeTMHEHUN» 1
IIpakTnyeckue 3aHATHSA 2
I'eHeTH4ecKasi CBA3b MEKIY KJIACCAMH OPraHNYEeCKUX COeIHMHCHHU I
KountpoJsbHnas pa6ora Ne 7 1
CamocrosiTesibHast padoTa 00y4arOIIMXCH: 4
Pabota Haj MHIMBUAYAIBHBIM TPOEKTOM
JAuddepeHunpoBaHHbIi 3a4eT 2
Bceero: 82
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3. YCJOBUSA PEAJINBALUU ITPOT'PAMMBI INCHUTIJIINHBI
3.1. TpeOoBanuss K MHHUMAJIbHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzanus mporpaMMbl y4yeOHOM IUCHUILIMHBI TpeOyeT Haauuus  y4eOHOro
KaOnHeTa « XUMUS».
O6opynoBanue yyeOHOro kabuHeTa: KommbioTep 1, npuntep 1, npoekrtop 1, 3xpan
1, cTtonbl yuenuueckue 12, ctynpsa 24, cton nmucbMeHHbIM 1, ctyn 1, mocka 1,
CTEHJbl TOCTOSIHHOM »JKcmo3uiuu «Tabmuiia mo mnpaBwiaM TMOBEACHUS B
XUMU4YeckoM KaOunere», «llepuoguueckas cucrema JI.MI. MennaeneeBay,
«Tabnuna pacTBOPUMOCTHY, « DNEKTPOXUMUUYECKUN DSl HANPSIKEHU METaJuIOBY,
«IIpenensHbie yriieBoaopoabl», «Kimaccudukaius opraHUYECKUX COCTUHECHUN.
HaGop tabmuny «OCHOBBI XMMHYECKUX 3HaHMI», KoJulekius «BomokHa»
JIEMOHCTpallMoHHas1, koyuiekiusa «Hedpts u  mpoaykTel €€ mepepaboTKu»
JIEMOHCTpalnoHHas1, kojutekius «[lmactmaccely, komuiekius «MeTamiby, Habop
aTOMOB [IJIl COCTABJICHUSI MOJIEKYJ, MOPTPEThl YUEHBIX-XUMHUKOB. Komruiekt
PEaKTUBOB U JJA0OPATOPHOM MOCY/IBI.
3.2 UndopmannonHoe odecnevyenne o0yueHmst
OcCHOBHbBIE HCTOYHUKH:
1. T'a6puensn, O. C. Xumus : yueb. 11 cTya. cpena. mpod. yued. 3aBeieHu /
O. C. I'abpuemsn, U. I'. Octpoymos. - 4-e u3a. - M. : Axagemus, 2018. - 336
c. : mi. ; MO. - (Cpennee npodeccuonaibHoe 00pa3oBaHue).
2. l'abpuensu O. Xumusi 11xn.: bazoBwiii ypoBeHb: MeT. moc. -M.:/[poda,
2018.-192c.
3. Tlabpuensu O.C. Xumus 10x1.: KOHTp.M TIpoBep. paboThl k yu.l'abpuensHa
O. ba3.ypoB.-M.:/Ipoda,2018.-256¢.
4. Taopuensn O.C. , OcrpoymoB N.I'. Xumus. Matepuansl Juisi IOATOTOBKU K

EI'D u BcTtynurensHbM 3k3ameHamM B BY3b1 (Bbin/ BeTym.ok3) -M.: Ipoda,

2018.-703c.
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http://books.tgspa.ru:8082/cgi-bin/irbis64r_81/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD%20%D0%9E.%D0%A1.
http://www.dom-knigi.ru/book.asp?Art=141007&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=141007&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161806&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161806&CatalogID=0

[Nabpuensn O. Xumus 11ki1.: KOHTp. U npoB. paboThl K y4. ["abpuensua O.
bazos.yp.-M.:/Ilpoda,2018.-224c.

Iabpuenssn O. Xwumusa. I[locoOue st MmK. U MOCTYN. B BY3bL -
M.:poda,2019.-704c.

[Nabpuenssa  O.C., OctpoymoB W.I. Xwmus i1 mpodeccuit  u

crienranbHoCTe TexHuueckoro npoduia. OULL "Axkanemus" 2020-365c.

I[OHOJIHI/ITeJILHLIe HCTOYHHUKMH:

1.

Bpyonesckuii, A. U. Tpenaxep no xumuu. Bcs xumusa B 3agadax u
yOopakHEeHUsIX ¢ npumepamu pemienuit / A. U. BpyOneBckuii. — MuHCK :
Kpacuko — IIpunt, 2020-368c.

['abpuensn O.C. Xumusg g mnpenojaBaTess: y4eOHO-METOIUYECKOEe
nocobwue / O.C. I'abpuensn, I'.I'. JIpicoBa — M., 2020- 340c.

['abpuensn O.C. HacronbHas knura yuumrens xumuu: 10 kmacc / O.C.
["a6puensn, U.I'. Octpoymos — M., 2018- 354c.

["abpuensn O.C. HacronbHas kaura yuurens xumuu: 11 xnace: B 2 4. / O.C.

["abpuensn, I'.I'. JIsicoa, A.I'. BBenenckas — M., 2018-360c.

HNuTepHer-pecypcesl

1.

http://www.chemistry.ru/, ydeOHUK MO XUMHUH, OT CTPOCHHS ATOMOB JIO

onoxumuu. Auumainmonnsie Mmojenu. [lata oopamenns 29.05.2022 r.

http://www.xumuk.ru/, cailtT o xumMuu. YUeOHUKH U DHUMKIOMNEIUUA I10

XUMHUHU B TIOMOIIb CTYACHTaM W IKOJbHUKaM. Dopym XuMHUKOB. PemakTop
xumudeckux dopmyin. Jlara obpamenus 29.05.2022 r.

school-collection.edu.ru, Enunast KOJUICKITHSI [udporbix

Oo6pazoBatenbHbix PecypcoB. [lara obpamenus 29.05.2022 r.

http://hemi.wallst.ru/, DaekTpoHHBIH Y4eOHUK s CpeAHer miKoibl. Jlata
obpamenus 29.05.2022 r.
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http://www.dom-knigi.ru/book.asp?Art=161774&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161774&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=171056&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=171056&CatalogID=0
http://www.chemistry.ru/
http://www.xumuk.ru/
http://ru.yourwebsite.com/school-collection.edu.ru/
http://hemi.wallst.ru/

4. KOHTPOJIb U OLIEHKA PE3VJIBTATOB OCBOEHUS
JTUCLHUTIJIMHBI

KOHTpOJ’IbH OL€CHKA pE3YyJIbTaTOB OCBOCHHUA JUCHUILJIMHBI OCYIOCCTBIIACTCA

MMpCroaaBaTCICMB IIPOUCCCC IMTPOBCACHUA ITPAKTHICCKUX 3aHATUN U Jla60paT0pHI>IX

pa60T, TCCTUPOBAHMA, a@ TAKIKC BBIIIOJIHCHHA O6y‘-IaIOH_[I/IMI/IC$I WHIANBUAYaJIbHBIX

3aJJaHu M, MIPOECKTOB, UCCIICIOBAHUM.

PesyabTaTnl 00yueHus

OcBoenue coxaepxanus ydeOHon aucrurumabsl «OYJ1b.10
XuMus», o0ecrieunBaeT  JOCTMXKEHHE  CTyJICHTaMU
CIIEYIOIIUX Pe3yJabTATOB:

®opMbI U METOAbI KOHTPOJISI U
OlIeHKH pe3y/IbTATOB 00y4eHus!

® IUYHOCHIHbBIX.

YyBCTBO TOPAOCTH M YBAXKECHUS K HCTOPUU U
JIOCTHKEHUSIM OTE€YECTBEHHOW XMMHYECKOM HAYKH;
XUMUYECKH IrpaMOTHOE MOBEJICHUE B
MpOoPECCHOHAIBHON JIEATEILHOCTH U B OBITY IpHU
oOpalleHMd €  XMMHYECKMMH  BEIEeCTBaMH,
MaTepUallaMH U IPOLIECCAMH;

TOTOBHOCTh K TPOAODKEHHIO 00pa3oBaHHs U
MOBBIIICHUS ~ KBajdupHUKalMu B U30paHHON
MpOPECCHOHAIBHON JIESITEIbBHOCTH U OOBEKTUBHOE
OCO3HAHUE POJIU XUMUYECKUX KOMIETEHLUN B 3TOM;
YMEHHE HCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOM
XUMHUYECKOW HAYKH U XUMHUUYECKUX TEXHOJOTUHN JIJIst
MOBBIIICHUSI COOCTBEHHOTO  HHTEIIEKTYaIbHOTO
pa3BUTHS B  BBIOpaHHOM  mpodeccHoHaTbHON
JIeATEIbHOCTH;

b Memanpedmemnblx:

WCIIOJIb30BAaHUE PA3JIMYHBIX BUJIOB MTO3HABATEIIBHOU
JEATETbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJIbHbIX
onepanuil (IIOCTAaHOBKM 3a/adyd, (HopMynupoBaHUS
TUIIOTE3, AaHaJlM3a M CUHTE3a, CpaBHEHUS,
00001eHHS, CHCTEMAaTH3allHH, BBISBJICHUS
MPUYUHHO-CIIEACTBEHHBIX CBs3€H, IIOHUCKa
AQHAJIOTOB,  (OPMYJIMPOBAaHUS  BBIBOAOB) IS
pelIeHUs] TOCTABJICHHOW 3aJlayd, [PUMEHEHHE
OCHOBHBIX METOJIOB TO3HaHUSA (HAOIIO/IEHUS,
HAYYHOTO SKCIIEPUMEHTA) JUISI U3yUEHUS PA3IUIHBIX
CTOPOH XHUMHYECKHMX OOBEKTOB U IMPOIIECCOB, C
KOTOpPBIMH BO3HUKAET HE00X0AUMOCTh
CTaJIKUBAThCs B MPOQeCcCHOHATbHOU cdepe;

WCIIOJIb30BAHUE  PA3NMYHBIX  HWCTOYHHKOB  JJIA
MOJIyYEeHUSI XUMHUYECKOW MHQOpMalH, YMEHUE
OLICHUTh €€ JIOCTOBEPHOCTb JJIsi JOCTHXKCHUS
XOpOIINX  pe3yJdbTaTOB B  NPoQeCCHOHATHHOU

@pOHTaIBHBIN, WHIWBHUAYAIbHBINA
1 KOMOMHUPOBAHHBIH OIPOC.
[IpoBenenue TECTUPOBAHUSI,
MPAKTUYECKUX U KOHTPOJIbHBIX
paboT, XUMUYECKOTO JUKTAHTA.
3amuTa VHIUBUyJIbHOTO
MpOEKTa.
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chepe;

* nPeOMemHbIX:

c(hOpMUPOBAHHOCTH NPECTABICHUN O MECTE XUMUH
B COBPEMEHHOM  Hay4YHOM  KapTUHE  MHDa;
MOHMMAaHUE POJIM XUMHA B  (OPMUPOBAHUU
Kpyrozopa ¥  (YHKIMOHAJBHOW TPaMOTHOCTH
YeJIOBEKa /ISl PEIICHUS IPAKTUYECKUX 3a]1a4;
BJIQJICHHE OCHOBOIMOJAralolUMU  XUMUYECKUMU
MOHSTUSMH, TEOPUSIMU, 3aKOHaMU u
3aKOHOMEPHOCTSAMH;  YBEPEHHOE  I0Jb30BAHUE
XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKO;
BIIQJICHUE  OCHOBHBIMH  METOJIaMU  HAy4YHOTO
MO3HAHUS, UCIIOJIb3YeMbIMU B XUMHH:
HaOJIOJICHUEM, OTHCaHUEM, U3MEPEHUEM,
SKCTIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBSICHATD
pe3yabTaThl MPOBEJIECHHBIX OINBITOB W JENaTh
BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH NPUMEHSTH
METO/bl TO3HAHMS TPU PEHICHUU MPAKTUYECKUX
3ajauy;

c(hOpMUPOBAHHOCTh YMEHHUS JaBaTh
KOJIMYECTBEHHBIC OLICHKH U MPOU3BOJUTH PACUETHI
M0 XUMUYECKUM (pOopMysiaM U ypaBHEHUSIM;
BIIQJICHUE TPABUJIAMU TEXHUKH O€30I1aCHOCTH MpHU
MCIIOJIb30BAHUU XUMUYECKUX BEIIECTB;
c(OpMUPOBAHHOCTh COOCTBEHHOH MO3UIUU  II0
OTHOIICHHIO K  XUMHYECKOH  uH(popManuu,
IIOJIy4aeMOU U3 PA3HBIX UCTOYHHUKOB.

Pa3pabdorumuk:

I'BITIOY KPK «MHuTerpan», npenogasarens O.E.KnoukoBa
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