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1. HACHOPT ITPOI'PAMMBI YYEBHOUW JUCIUILJIAHBI
OIIA.10. Xumust

1.1. Ob6s1acTh NPUMEHEHHUS MPOTPAMMbI
[Iporpamma y4yeOHOM JUCHUIUIMHBI SIBJISETCA YacThblO OCHOBHOM
npodeccuoHanbHON 00pa3oBaTesibHOM porpaMmbl B cooTBeTcTBUU ¢ DI'OC mo

CIICOUAJIBHOCTAM TCXHHYCCKOI'O HpO(bI/IJISI.

1.2 Mecto AUCHUIIUHBI B CTPYKTYpe OCHOBHOH
npogeccuoHAIbHON 00pa30BaTeJbHOI MPOrpaMMbl: U3y4aeTCsl Kak 0a30BBIii
y4eOHbII peaMeT TEXHUYECKUX CIIEMAIBHOCTEN CPEIHETO
npo¢hecCHOHaTBLHOTO 00pa30BaHUsl.

Y4eOHass TUCHUIUIMHA «XUMUSD» SBISICTCS y4eOHBIM IPEIMETOM IIO
BBIOOPY U3 00s13aTenbHOM npeaMeTHoM obnactu «EcrectBeHHble Haykm» OI'OC
CpeaHero ooiiero oopa3oBaHus.

B npodeccronanbHbIX 00pa30BaTEIBHBIX OpTraHU3AIUIX, PEATU3YIONIUX
oOpa3oBaTeibHyI0 MPOTpaMMy CpPEIHEro OOIero oOpa3oBaHUS B Mpesenax
ocBoenusi OINIOIT CIIO Ha 6a3ze ocHOBHOTO 00IIEro oOpa3oBaHus, ydeOHas
JTUCHUIUIMHA «XUMHUS» H3ydaeTcs B 00I1eo0pa3oBaTEIbHOM IUMKIIE y4eOHOro
OIIOII CIIO na 6a3e 0CHOBHOTO 00111eT0 00pPa30BaHUS C MOTYUYECHUEM CPETHETO
obmero oopazoBanus (IIITKPC, ITIICC3).

B yueOubix muanax IIIIKPC, TITIICC3 mecto yueOHON AMCIUILIMHBI
«XuMuss» — B cocTaBe 0O0meo0pa3oBaTeIbHBIX YYEOHBIX TUCIUIUIMH TIO
BbIOOPY, (QopMupyeMbIX U3 00s3aTeNbHBIX MpeAMEeTHBIX obnacteit OI'OC
cpennero obmero obpaszoBanus, s npodeccuit CIIO wnu cnernuanbHOCTEN

CIIO cootBeTcTBytO1IETrO MTpoduiist MpohecCHOHAIBHOTO 00pa30BaHusl.

1.3. lean u 3agayM JMCHUIUVIMHBI — TPeOOBaHUSI K pe3yJbTaTaM
OCBOEHMS TUCIHUILIUHBI:

OcBoeHue cojiepKanusi yueOHON JUCHUIUIAHBI « XUMHUS, 00ECIIeUYnBaCT
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JOCTHKEHUE CTYIEHTaMH CIEAYIOINX Pe3yJbTATOB:

*  JIUYHOCHMHDBIX:

- YYBCTBO TOpPAOCTH M YBAKEHHUS K HCTOPUH U JOCTHIKEHUSIM
OTEYECTBEHHOM XWUMHYECKOM HAayKH; XMMHYECKHM TI'PAMOTHOE IIOBEJACHHUE B
poecCHOHaNbHON JEATENbHOCTH U B OBITY MPU OOpAlIEHUU ¢ XUMUYECKUMHU
BEILECTBAMH, MaT€PUATIAMU U MPOIIECCAMU;

- TOTOBHOCTb K HPOAODKEHHIO O0pa3oBaHUsS U  IOBBILLIECHUS
KBaJIM(pUKaMy B U30paHHON MpodhecCHOHANBHON IEATEIbHOCTH U OOBEKTUBHOE
OCO3HAHME POJIM XUMUYECKUX KOMIIETEHLIUH B 3TOM;

- YMEHHME MHCIOJb30BATh JIOCTUKEHUS COBPEMEHHOM XHWMHUYECKOW
HAyKd M XUMHYECKMX TEXHOJOTMH JJs TOBBIIIEHUS COOCTBEHHOIO
MHTEIJICKTYalIbHOTO Pa3BUTHS B BEHIOPAHHOMN MPO(ecCHOHATBHOM 1eATENbHOCTH;

*  Mmemanpeomemubvix:

- HUCIOJIb30BaHUE PA3JIMYHBIX BUJOB MO3HABATEIBHON JEATEIBHOCTU
U OCHOBHBIX  HMHTEJUIEKTYaJbHBIX  omnepauuii  (MIOCTAaHOBKM  3aJlauM,
(bopMyIUpOBaHMS THUIIOTE3, aHAIM3a W CHUHTE3a, CpaBHEHUs, OO0O0OIIEHHs,
CUCTEMATU3allMM, BBISBICHUS [PUYUHHO-CIEIACTBEHHBIX CBS3€H, ITOMCKa
aHaJIOroB, (POPMYJIMPOBAHUS BBIBOJOB) JJISi PELICHHs MMOCTABJIEHHOM 3aJauM,
IPUMEHEHUE OCHOBHBIX METOJIOB MO3HaHUS (HAOMIOAEHUS, HAy4YHOIO
HKCIIEPUMEHTA) JJIi W3Y4YEHHS Pa3IUYHBIX CTOPOH XMMHUYECKHX OOBEKTOB U
MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTb CTAJIKUBATHCA B
npodeccruoHanbHO cdepe;

- WCIOJIb30BAHME  PA3JIMYHBIX  UCTOYHUKOB Uil  IOJy4YEHUS
XUMUYECKON uH(OpManuMu, YMEHUE OLEHUTh €€ JOCTOBEPHOCTb IS
JOCTHKEHHSI XOPOILLIUX PE3YJIHTATOB B MPOPECCHOHATBHOMN cdhepe;

* npeomMemmHvix:

- c(OpMHPOBAHHOCTh  MPEJACTAaBIECHUH O MeCT€ XHMHH B
COBPEMEHHOW HAyYHOM KapTUHE MHpA; I[IOHMUMAHHWE pOJM XHUMHH B
bopMHpOBaHUU KPYro3opa ¥ (PyHKIMOHAIBHOW TpaMOTHOCTH YEJOBEKa MJis

PEIICHUS MPAKTUICCKUX 3aJ1aq;



- BJAJCHHE OCHOBOIIOJIATAIOIIMMHM  XMMHYECKUMHU  IOHSATHUSAMH,
TEOPHUSIMH, 3aKOHAMHU M  3aKOHOMEPHOCTSMH; YBEPEHHOE IIOJIb30BAHUE
XUMHYECKOW TEPMHUHOJIOTHEN U CHMBOJIMKOM;

- BJAJCHHE  OCHOBHBIMM  METOJAMHM  HAYYHOTO  ITO3HAHWA,
UCIIOJIb3yEeMbIMM B XUMHUHU: HAOJIOJEHUEM, OIUCAHUEM, H3MEPEHHEM,
AKCIIEPUMEHTOM; YMEHHE 00paldaThIBaTh, OOBSCHATh PE3YJIbTATHl IPOBEIECHHBIX
OIBITOB U JI€JaTh BBIBOJABI; TOTOBHOCTh M CIIOCOOHOCTh HPUMEHSATH METO[IbI
MO3HAHUS MIPU PELICHUU TPAKTUYECKUX 3a]1a4;

- cOopMHPOBAaHHOCTHh YMEHHUS J1aBaTh KOJWYECTBEHHbIC OIICHKU U
HNPOU3BOAUTH PACUEThl 10 XUMUYECKUM (pOopMyJiaM U YpaBHEHUSIM;

- BJAJICHHE MPABWJIAMU TEXHUKHU O€30MAaCHOCTH MPU HCIIOIb30BaHUU
XUMHUYECKUX BEIIECTB;

- chOpMHPOBAHHOCTh COOCTBEHHON TMO3HUIMU 1O OTHOIICHHIO K

XUMHUYECKON HHPOPMALIMH, MTOTYyHaeMOU U3 pa3HbIX UCTOUYHUKOB.

1.4. PexoMeHayemMoe KOJMYECTBO YaCOB HA OCBOCHHE IMPOIrPaMMBbI
AUCHUNIHHBI:

MaKCHUMaJIbHOW yueOHOUW Harpy3ku oOydaromierocs 78 4acoB, B TOM
qHCTe:

00s13aTeNIPHON ayJIUTOPHON y4eOHOW Harpy3ku oOywaromerocs 78

JacCoB.

2. COJIEP’KAHUE YYEBHOM JUCIHUIIJIUHBI

2.1. O0bem yueOHOM TUCHUIIMHBI M BUABI Y4eOHOH padoThl

Buna yueOHoi# padoThl Oobvem uacos

MaxkcumasibHasi yueOHasi Harpy3Ka (Bcero) 78
Oo0s3aTesbHasi ayIUTOPHAs YueOHasi Harpy3Ka (Bcero) 78
B TOM YHUCJIE!

TEOPETUUECKOE 00yUCHHUE 48

paKTHYECKUEe pabOThI 30
CamocTosiTejibHasi padoTa o0yuyalouierocs (Bcero) -
[TpomesxyTouHnas arrectranus B popme auddepeHurpoBaHHOroO 3a4era
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2.2. TemaTn4eckui mjiaH u coaep:kanue yueonou mucuunmianabl O 10 «Xummus»

AFpeFaTHBIe COCTOAHUMS BCIICCTB U BOAOPOJHAA CBA3b. YucThIe BEMIECTBA U CMECH. ﬂI/ICHepCHHe

HanmenoBanue pasaenos Copaepxxanue yueOHOro MaTepuaJia, 1a00paTopHbie M NPpaKTHYecKHe padoThI, O0bem yacoB | YpoBeHb
U TeM CaMOCTOsITeJIbHASA padoTa 00y4alouuxcs. OCBOCHHA
Pazpea 1. OO0uiasi 1 HeOpraHM4yecKass XMMHs.
Bsenenue. 2 1
Tema 1.1 OcHOBHBIE IOHATHS U 3AKOHbI XUMHUM. 4
BemectBo. AtoMm. Mosiekyia. Xumudeckui siaeMeHt. Ajutorponusi. [IpocTeie U CloKHbIE 2 2
BeniecTBa. KauecTBeHHBIN U KOJMUECTBEHHBIN COCTaB BEIIECTB. XUMHUYECKUE 3HAKHA U (POPMYIIBI.
OTtHocuTeNbHbBIE aTOMHAs M MOJIeKYJisipHasi Macchl. KomnuecTBo BeliecTsa.
JlaGopaTopHbie pabOThI: HE IPEAYCMOTPEHO
[Tpaktnueckoe 3ansaTue Ne 1 «OcHOBHBIE IOHATHUS U 3aKOHBI XUMUID) 2
CamocrosiTesibHas padoTa 00y4alOUIUXCH: HE IPEyCMOTPEHO
Tema 1. 2 Ilepuoauyeckuii 3axoH u Ilepuoanyeckas cucrema xumMmu4eckux djiementos . 1. 8
MeHiesieeBa U CTPOEHHE ATOMA
Otkpeitne M. Menneneeoim Ilepuoguueckoro 3akoHa. Ilepuonnyeckuil 3akoH B 2 2
dbopmynuposke .M. MenaeneeBa. ATom — ciokHas yactuna. Sapo (MpOTOHBI M HEUTPOHBI) U
3JICKTPOHHAs 000J109Ka. MI30TOMBI.
CrpoeHue 5>IEKTPOHHBIX OOOJIOYEK AaTOMOB 3JEMEHTOB MajblX MepruojgoB. OcoOEHHOCTH 2 2
CTPOCHHUS DJIEKTPOHHBIX O00O0JIOUYEK AaTOMOB 3JEMEHTOB OOJBIIMX IEPHOAOB (TIEPEXOIHBIX
anemenToB). [lonsarue o0 opOutansx. s-, p- u d-Opburanu. DIEKTpPOHHBIE KOH(GUTYpaIUU
aTOMOB XMMHMYECKUX JIEMEHTOB.
JlabopaTopHble pabOThI: HE MPETYCMOTPEHO
[Tpaktuueckoe 3ansitue Ne 2 «3mMepeHue BemecTsay. 2 2
[IpakTuueckoe 3anstue Ne 3 «CTpoeHuE aToMay. 2 2
CamocrosiTeJibHAs pa0oTa 00y4aIOIIUXCH: He MPe1yCMOTPEeHO
Tema 1. 3 CTtpoeHue BeliecTBa. 4
HNonnas xumuueckas cBsizb. KoBaJIeHTHasi XUMHUYECKas CBA3b. MeTamnyeckas CBs3b. 2 2
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CHUCTCMBI.

JlabopatopHble paboThI: HE MPETYCMOTPEHO

[TpakTnueckoe 3ansaTue Ne 4 «Tunbl XUMHUYECKON CBA3U» 2 2
CamocTosiTesibHAsi padoTa 00y4arIIMXCsi:HE MPETyCMOTPEHO
Tema 1.4 Bona. PacTBopbl. JiieKTpoIHTHYECKAS] AUCCONMATMS 10
Bopna xak pactBoputens. PactBopumocTs BemecTB. HachllieHHbIE, HEHACBIIIIEHHBIE, 2 2
MIEPECHIILICHHBIE PACTBOPHI.
3aBUCHUMOCThH PACTBOPUMOCTH Ta30B, )KHIKOCTSH U TBEPJBIX BEHIECTB OT PA3INIHBIX (PAKTOPOB. 2 2
MaccoBas 105151 paCTBOPEHHOTO BEIIECTBA.
DIEKTPOIUTUYECKAS TUCCOLIAALINS. 2 2
JlabopatopHblie pabOThI: HE MIPETYCMOTPEHO
ITpaktrueckoe 3anstue Neo 5: [TpuroropiieHue pacTBopa 3aJaHHON KOHIICHTPAIUH. 2 2
[IpakTuueckoe 3anarue Ne 6 «KecTtkocTb BOJIbI» 2 2
CamocTosiTesibHAsi padoTa 00y4alIIMXCs:HE MPETYCMOTPEHO
Tema 1.5 Kiaccugukanus HeopraHm4ecKuX CoeJMHEHHI M X CBOICTBA 8
Kucnotsl 1 ux coiictBa. OCHOBaHHUSI U UX CBOMCTBA. 2 2
Coim n ux cBoiicTtBa. OKCHIIBI ¥ X CBOMCTBA. 2 2
JlaboparopHblie pabOThI: HE MIPEITYyCMOTPEHO
[TpakTryeckoe 3ausTie No 7 « DIEKTpOTUTHYECKAsT TUCCOLUALIIS 2 2
[Tpaktuueckoe 3anstue Ne 8 «I'mapoaus comneii» 2 2
CamocrosiTesibHasi padoTa 00y4alOUIUXCH: HE IPETYCMOTPEHO
Tema 1. 6 XuMHYeCKHe peaKkunu 4
Knaccudukanus xumuueckux peakiuuid. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 2 2
CkopocTh XUMHUYECKUX peakuuid. OOpaTUMOCTh XMMHUECKUX PEeaKIUH.
JlaboparopHble pabOThI: HE MIPEITYyCMOTPEHO
[IpakTuueckoe 3anstue Ne 9 « TepmoxumMudeckue ypaBHEHUSD) 2 2
CamocrosiTesibHAsE padoTa 00y4yaloUIMXcs.
Tema 1.7 MeTaJiibl M HEeMETAJLIbI 6
Oco0eHHOCTH CTPOCHHSI ATOMOB U KpUCTAILIOB. PU3NYECKUE CBOWCTBA METAIIJIOB. 2 2
Knaccugukaius MeTanioB 1o pa3inyHbIM MIPU3HAKaM. XMUMHYECKHE CBOMCTBA METAIIJIOB.
DJIEKTPOXUMHUYECKHUI PsiJl HAIPSKEHU MeTauioB. MeTamioTepmust.
Hemerannsl — mpocThie BeliecTBa. 3aBUCUMOCTh CBOMCTB TajlOTEHOB OT HX IIOJIOXKEHUS B 2 2
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HepHOHHqCCKOﬁ cucteMe. OKUCIHTENbHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJIJIOB B
3dBHUCUMOCTH OT MX ITOJIOKCHHUSA B PAAY IJICKTPOOTPHULIATCIbHOCTH.

JlaboparopHble pabOThI: HE MIPEYyCMOTPEHO

ITpakTrueckoe 3anstue Nel( «OO01mme cBOKWCTBA METAIIJIOBY 2
CamocTosiTesibHasi padoTa 00y4arIIMXCs: HE IPETYCMOTPEHO.
Paznea 2. Opranunyeckasi XUuMHS.
Tema 2. 1 OcCHOBHBIE IOHATHSI OPTAHMYECKON XMMHUH U TEOPHS CTPOCHUS OPraHUYeCKHX COeINHEeHU I 8
[IpuponHbie, HCKYCCTBEHHBIE U CHUHTETHYECKHE OpraHuyeckue BemiectBa. CpaBHEHHE 2
OpraHUYeCKUX BELIECTB C HEOPTaHUYECKUMH.
BanentHocTh. XUMHUECKOE CTPOEHUE KaK TMOPSAOK COEAMHEHHS aTOMOB B MOJIEKYJBl IO 2
BAJICHTHOCTH.
Teopus crpoenus oprannueckux coequnenuii A.M. bytneposa. Kinaccudukanust opranudueckux 2
BemecTB. Knaccudukanus peakiiuii B OpraHuyecKoil XuMuH.
JlaGopaTopHblie pabOThI: HE IPETYCMOTPEHO
[Tpaktuueckoe 3anstue Ne 11 «M3omepus» 2
CamocTosiTesibHasi padoTa 00y4arIMXCsi: HE MPETyCMOTPEHO
Tema 2.2 YrieBoopoabl M UX NPUPOAHBbIE HCTOYHUKHU 4
Ankasbl. AnkeHbl. /J{ueHbl 1 kaydyku. AKUHbL. ApeHsl. [IpupoiHble ICTOUYHUKH 2
YIJIEBOIOPOOB.
JlabopatopHblie pabOThI: HE MPETYCMOTPEHO
ITpaktrueckue 3anstus Ne 12 « [IpegenbHble yriaeBo10poabh» 2
CamocTosiTeJIbHAsE padoTa 00y4alIMXcsi: He IPEyCMOTPEHO
Tema 2.3 Kucaopoacoaep:xamme opranudeckue coelnHeHnst 12
Crouptel. ['unepuH Kak mpecTaBUTENh MHOTOATOMHBIX cnHpTOB. KauecTBeHHas peakius Ha 2
MHOI0aToMHbIe ciupThl. [IpuMeHenue rnmuuepuHa.
dusnueckre U XuMudeckrue cBoictBa denona. [lonsatue o0 anpaerngax. AapJaeruHas Tpymnmna 2
Kak (yHKIMoHaNmbHAs. DopManbaerun u ero cBoiictBa IloHsTHEe O KapOOHOBBIX KHCIIOTAaX.
KapOokcunpHas rpymnma kak (yHKiuoHanbHas. [lomydeHue CHOXKHBIX A(UPOB peakiueit
stepudukanmu. CroxxHele d3Upsl B MPUPOJIE, UX 3HaYeHHE. [IpuMeHeHne CI0XKHBIX Y3PHUPOB Ha
OCHOBE CBOWCTB.
Kups! kak crnoxxabie 3¢upsl. Kiaccuduxanus >xupoB. XUMHUUECKUE CBOMCTBA KHUPOB: TUIAPOIIN3 2
Y TMIPUPOBAHUE KUAKUX KUPOB. IIpMeHeHue )KUpoB Ha OCHOBE CBOMCTB.
YraeBoasl. YTieBosbl, X KiIaccu(uKalus: MOHOCAaXapuabl (TII0K03a, PPyKTO3a), TUcaxapuabl 2
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(caxapo3a) u moaucaxapubl (KpaxMaia M IeJITi003a). [1r0Ko3a — BEIIeCTBO ¢ JABONCTBEHHOMN
GbyHKIMEH — allbJeTHIOCTIHPT.

JlaboparopHble pabOThI: HE MPEyCMOTPEHO

[Tpaktuueckoe 3ausaTust Ne 13 «CrupThi»

8]
)

[Tpaktrueckoe 3anstue Ne 14 «KapOoHOBBIE KUCIOTHI

N

CamocTosiTesibHAsi padoTa 00y4arIIMXCsi: HE MPETyCMOTPEHO

Tema 2.4 A3oTcoaep:xamue opranudeckue coeqnnenns. [loammepnl.

[lonatue 006 amuHax. AnudaTHueckue aMuHBbl, HMX KJIacCH(PHUKAMig U HOMEHKIATypa.
AMUHOKHUCIOTBI Kak  aM(poTepHble AUPYHKIHMOHAIbHbIE  OpraHUYECKHE  COEIUHEHHUS.
XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT.

XuUMHUYECKHE CBOWCTBa OENKOB: TOpEHHUE, JACHATypalus, THUIPOJIHN3, IBETHBIC PEAKIIHH.
buonoruueckue GyHkiuu 6enkoB. benku u nonucaxapuapl kak Ouononumepsl.[lmacTmaccsl.

JlabopatopHble padOThI: HE MTPEIyCMOTPEHBI

[Tpaktnueckoe 3anatue Ne 15 «BbICOKOMOIEKYISIPHBIE COSTUHEHUS |

CamocTosaTeabHasi paﬁoTa Oﬁy‘lalOIlll/IXCfli HC pEAyCMOTPCHO

AnddepeHupoBaHHbIN 3a4eT

MakcumanbHasi yaeOHast Harpy3Kka (Bcero)
O0s3arenbHas ayquTopHas yueOHast Harpys3Ka (Bcero)
CamocTosTenbHast pabota o0yuaromierocs (Bcero)

JU1s XapaKTepUCTUKN YPOBHSI OCBOEHUS yUeOHOI0 MaTepuasa UCIOIb3YIOTCs CIEAYIOUUE 0003HAUEHUS:

1 — 03HAaKOMUTENBHBIN (Y3HABaHUE paHEE U3YUYEHHBIX 0OBEKTOB, CBOMCTB)

2 - penpOayKTUBHBIN (BBIMOIHEHUE AEITEILHOCTH MO 00pa3ily, MHCTPYKIIUU WIH MO PyKOBOACTBOM)

3 — IPOJYKTUBHBIN (MJIAHUPOBAHUE U CAMOCTOSATEILHOE BBIMOIHEHUE IESITEIbHOCTH, pellIeHnEe TPOOIEeMHBIX 3a]1a4
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3. YCJOBUSA PEAJIN3ALIUU TPOT'PAMMBI JUCHUTTJIMHBI
3.1. TpeOoBanusi K MHHUMAJBHOMY MAaTePHAIbHO-TEXHHYECKOMY
o0ecne4yeHmn 1o

Peanuzammst mporpamMmbl  IUCHMIUIMHBI TpeOyeT Haauuus ydeOHOM
ayUTOPUU I TIPOBEACHUS 3aHATUM BCEX BHUJOB, MPEIYCMOTPEHHBIX
o0pa3oBaTeIbHON MPOTPaMMOM, B TOM YHCIIC TPYIIOBBIX W WHIAMBUIYaTbHBIX
KOHCYJIbTAIIMM, TEKYIIEr0 KOHTPOJISI U MpoMexkyTouHoi arrectauuu (Ne 8§ —
KaOWMHET XUMUH)
O6opynoBanue yueOHOTO KaOMHETA:
25 mocaloYHBIX MECT JJI 00yJaroluxcs, padodyee MeCTo IpernojaBaress, mrad
JUTSE  XpaHEHWS METOJIWYECKUX MaTepHUalioB, BBITSDKHOW IKad, TUTAKaThI,

MCTOAUMYICCKHNC MaTCPHaAJIbI.

3.2. UudopmanmonHoe odecnieueHne 00yueHust
IlepeyeHb peKOMeHAyeMbIX YUYe€OHbIX M3JIaHUH, JONMOJHHUTEIHLHOM

JUTEPaTyphl

OCHOBHBIC HCTOYHUKH:

1. AndunorenoBa, U.B. Xumusi: y4yeOHUK U MPAKTUKYM JIS CPEIHETO
npodeccronaapHoro  oopazoBanmsi/  .B.Ardunorenosa, A.B.baOkos,
B.A.Ilonkos. - 2-e u3n., ucnp. u gom. - Mocksa : FOpaiit, 2020.- 291 c. -
(ITpodeccnonanbHOe 00pa3OBaHUE).

Pexxum nocrtyna: https://urait.ru/bcode /452856

2. 'nunka, H.JI. O0mas xumus : yuebnoe nocodue / I'muuka H.JI. — Mockaa :
KunoPyc, 2020. — 749 c¢. — (CIIO). — ISBN 978-5-406-01549-0. — Pexxum
noctymna: https://book.ru/book/935925

3.JlebeneB, FO.A. Xumus: ydeOHUK Uil CpPEAHEr0 MPOPECCHOHAIBHOIO
obpazoBanus / FO.A.Jle6enes, I.H.@anees, A.M.TI'ony6es, B.H.Illanosai; mox
penakiueit [.H.®aneesa. - 2-e uz., nepepad. u nom. - Mocksa : FOpaiit, 2020.-

431 c.- (ITpodeccruonanprHoe 00pa3oBaHuUE).
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https://urait.ru/bcode%20/452856
https://book.ru/book/935925

Pexxum nocryma: _https://urait.ru/bcode/452143

JlonoJiHMTEIbHASA JIUTEpaTypa:

1. Apremenko, A.W. Opraanueckass xumus : yueOHUK / Aptemenko AWM. —
Mockgsa : KnoPyc, 2018. — 528 c. — (CIIO). — ISBN 978-5-406-05331-7. —
Pexxum nocrtyna: https://book.ru/book/924050

2.J1ebene FO. A. Xwumusa. 3amayHuk : ydyeOHOe TmocoOMe [JIsi CpEIHEro
npodeccuoHaapHOro oOpaszoBaHus/ [uU  ap.]; moa oOmed penakiuen
I'. H. ®aneeBa. — MockBa : WMzparensctBo HOpaiit, 2021.— 236 c¢.—
(ITpodeccuonanbHoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr
AIEKTPOHHBIN // OBC Opaiit [caiit]. — Pexxum

nocrtyna: https://urait.ru/bcode/470947

3. Hukoabckuii, A.Bb. Xumus: y4eOHUK ¢ TPAKTUKYM JUISI CPEIHETO
npodeccuoHanbHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3a., nepepad. u gon. — Mocksa : U3pgarensctBo FOpaiit, 2021. — 507 ¢. —
(ITpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr
anextponHbIi // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/471399

4. OHEHOYHBIE CPEACTBA U METOAUWYECKUE
MATEPHUAJIBI PE3YJIbTATOB OCBOEHUA

YYEBHOM JUCIHUIIJINHBI

KoHTpons ¥ OlieHKa pe3yJbTaTOB OCBOEHHUS JUCIUIUIMHBI OCYILECTBIISIETCS
npernojaBaresieM B MPOIECCEe NPOBEACHUS MPAKTHUUYECKUX 3aHIATHH U
1abopaToOpHBIX padOT, TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS OO0YyYarolUUMUCS

WH]IUBUIyaJbHBIX 3aJaHUM, IPOEKTOB, UCCICTOBAHUM.

Pe3ynbTaThbl 06y4YeHuns DopMbI 1 METOABI KOHTPOJIS U
(oCBOEHHbIe YMEHUS], YCBOEHHbIE OLIEHKUPE3YJILTATOB 00yYeH s
3HaHWA)
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YmMmenue gaBaTh ONpeAelieHHe U ONepUpOBaTh
CIEYIOIMMA XUMHYECKUMHU TIOHSATHUSIMHU: BEIIECTBO,
XAMHUYICCKHUI 3JIEMCHT, aToM, MOJIEKYJIA,
OTHOCHUTENIbHBIE aTOMHasi M MOJEKYJIIpHash MAacchl,
HOH, aJUIOTPOIMsl, HW30TOMbI, XHWMHUYECKasi CBS3b,
JJIEKTPOOTPULIATEIBHOCTh,  BaJ€HTHOCTb,  CTENEHb
OKHCJICHHUS, MOJIb, MOJIApHAsl Macca, MOJISIPHBIN 00beM
ra3000pa3HbIX BEIICCTB.

®poHTaNBHBIN OMPOC.
BBITMTOJTHEHUE IMTPAKTUYCCKUX pa60T.

DopMypoBaHUe 3aKOHOB COXPAaHEHUST MAaCCHI
BEIIECTB M MIOCTOSTHCTBA COCTABAa BEIIECTB. Y CTAHOBKA
MIPUYHHHO-CIIEICTBEHHON CBSI3U MEXAY COJICpKaHHEM
STHX 3aKOHOB W HAITMCAHWEM XHUMHYECKUX (GopMyT I
ypaBHEHUU. Y CTaHOBKA HBOJIIOLIMOHHON CYIIIHOCTU
MEH/ICIICEBCKOM M COBPEMEHHOU (hOPMYIHPOBOK
nepuoguueckoro 3akona J[.M1.Menneneesa.

DpOoHTANIBHBIN 0IpOC.
BBITIOJTHEHHE TIPAKTUYECKHX padoT.

VcTaHoBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
BEIIECTB OT CTPOEHHS aTOMOB 00pa3yOIINX X
XUMHUYECKHX 3JIEMEHTOB. XapaKTepUCTUKA
BaKHEHINMX THUIIOB XUMHYCCKUX CBSI3CH M OTHO-
CUTEJILHOCTH 3TOW THUITOJIOTHH.

OOBbsICHEHHE 3aBUCHUMOCTH CBOMCTB BEIIIECTB OT MX
COCTaBa U CTPOCHUSI KPUCTALTHIECKIX PEIIETOK.
@OopMyTUPOBKAa  OCHOBHBIX  [OJIOKEHHUW  TEOpUU
3JIEKTPOJINTUYECKON TUCCOLMALUN U XapaKTEPUCTUKA
B CBETE ITOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAUHEHUH.

OpoHTANBHBIN 0IpoC.
BBITIOJTHEHHE TIPAKTUYECKHX padoT.

XapakTepHCTHKA COCTaBa, CTPOCHHUSI, CBOWCTB,
MOJTyYeHUS U IPUMEHEHHsI BaXKHEHIINX MeTaiioB (1A
u Il A rpymnm, amoMuHuS, jkee3a, a B eCTECTBEHHO-
Hay4YHOM Npo(duiie ¥ HEKOTOPHIX d-3JIEMEHTOB) U HX
COEJIMHEHUM.

XapakTepuCTHKa  COCTaBa, CTPOCHHS,  CBOWCTB,
MOTYYEHUS W TIPIMEHEHUS] BaXHEHIINX HEMETAIOB
(VII A, VIIA, VIA rpynm, a taxxe a3ora u docdopa,
yriepoja W..KPEeMHHUSBOAOPOJa) W WX COCAMHEHHUH.
XapakTepucTHKa  COCTaBa, CTPOEHHSA,  CBOICTB,
MOJMyYeHUs M TPUMEHEHUS BaXKHEHMIINX KJIACCOB
YIJIEBOJOPOIOB (AIKAaHOB, NUKIOAIKAa-HOB, AIKECHOB,
aJIKWHOB, apeHOB) M UX Hauboyiee 3HAYNMBIX B
HapOJHOXO3SIHCTBEHHOM IUTaHE NPEICTABUTETICH.

OpoHTANBHBIN OIIPOC.
BBITIOJIHEHHE TPAKTUYECKHX paboT.

XYUMUYECKUE TEPMUHBI U CUMBOJIUKA.

Ha3BaHue nu3yueHHBIX BEIIECTB MO0 TPUBUAILHON WK
MEXAYHapOIHOW HOMEHKIIAType U OTPa’KEHUE COCTaBa
3THX COCIAMHCHUH C MOMOIIBI0 XMMUYIECKUX (hopMmyJI.

OpoHTANBHBIN 0IpoC.
BBITIOJIHEHHE TIPAKTUYECKHX paboT.

OOBsCHEHNE CYIITHOCTH XUMHYECKIX TIPOIIECCOB.
Krnaccugukarms XUMHYECKIX pPeakIiii Mo pa3InIHbIM
TIPU3HAKaM.

OpoHTANBHBIN 0IpoC.
BBITIOJTHEHHE TIPAKTUYECKHX padoT.

[IpoBeneHne caMOCTOSTENBHOIO MOUCKA XUMHUYECKOU
nHpOpMAIMKM €  WUCIOJBb30BAaHHEM  PA3IMYHBIX
HCTOYHHUKOB (Hay4YHO-IIOITYJISIPHBIX W3JaHNH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa).
Hcnonp3oBaHne KOMIBIOTEPHBIX TEXHOJIOTHH  UIS
00paboTKM W Teperayd XUMHYSCKOW WHPOPMAIUU U
ee MPEJ/ICTAaBICHUS B Pa3IMYHbIX Gopmax

DpOHTANIBHBIN OIIPOC.
BBITIOJTHEHHE TIPAKTUYECKHX paboT.

VYcraHOBKa 3aBUCHUMOCTH MEXIY KAueCTBEHHOH H
KOJIMYECTBEHHOM CTOpOHaMH XMMHUYECCKUX 06’LGKTOB )54
npoieccoB. PenieHue pacueTHbIX 3a1a4

DpoHTaNBHBIH OIIPOC.
BBITIOJIHEHHE TIPAKTUYECKHX paboT.

OOBsACHEHNE XUMHUECKUX SBICHUH, TPOMCXOAIINX B
Tpupoje, OBITY M HA POU3BOJCTBE.

OpoHTAIBHBIN 0IpoC.
BBIIIOJTHEHHE TIPAKTUYECKHUX padoT.
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OmnpeneneHne BOZMOXHOCTEH MPOTEKAHHMSI
XUMHUYCCKUX npeBpameHHﬁ B paBHI/I‘IHBIX yCJ'IOBI/ISIX.
CobnroieHnie paBUiI SKOJIOTHIESCKH TPAMOTHOTO
MOBEACHUS B OKPYIKaIOLIEH cpene.

OneHka  BIMSHUS ~ XUMHYECKOIO 3arpsi3HEeHUs
OKpYXaroliei cpepl Ha OPraHu3M YeJIOBeKa U Apyrue
JKUBBIC OpFaHI/I3MI)I.
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