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1. MACIIOPT PABOYEM NPOI'PAMMBbI YYEBHOM JUCHUILIVHBI
C0O0.02.03 «<XUMUSA»

1.1. O6aacTs npumenenns paboueii mporpaMmbl
Pabouas nporpamma yueonoit qucuumumasl CO0.02.03 Xumus sBISETCS 4aCTbIO OCHOBHOM
npodeccuoHaIBbHON 00pa30BaTeIbHOMN MPOrPaMMBbl — IPOrPAMMBI TOATOTOBKH CIICIIUATUCTOB CPEIHETr0
3BeHa B coorBeTcTBHH ¢ PI'OC no crermansHocTi CIIO 34.02.01 Cectpunckoe aeno (04HOH GpopMbl
oOy4eHwus1, Ha 6a3e OCHOBHOT'O O0IIIETro 0Opa30BaHMs).

1.2. MecTo nMCHMILIMHBI B CTPYKType OCHOBHOIH NpogecCMOHAIBLHON 00pa3oBaTebHOI
NpOrpaMmbl:

Cornacno ®@enepanbHOMY roCy1apCTBEHHOMY 00pa30BaTeIbHOMY CTAHAAPTY 10 CIIEHUAIbHOCTH
34.02.01 Cectpunckoe aeno aucuunia CO0.02.03 Xumus :

- SIBJISIETCS IUCLUILIMHOM 00111e00pa30BaTeIbHOIO y4eOHOro IIUKJIa B COOTBETCTBUU C
€CTeCTBEHHOHAYYHBIM PO uIeM NpoecCHOHATHHOTO 00pa30BaHHUS.

- oTHocuTcs K npeamerHoi obnactu @I'OC cpennero oduiero oOpa3zoBanus «EcTecTBEHHbIE HAYKH.

-ypOBEeHb OCBOEHUS yueOHOU aucuumiuHbl B coorBeTcTBUU ¢ PI'OC cpennero obuiero oopazoBanus

1.3. ean u 3a124u AUMCHUILIMHBI — TPEGOBAHUS K Pe3y/IbTATAM OCBOCHHS JUCHUILIAHbI:

JINYHOCTHBIE Pe3yJIbTATHI:

— YYBCTBO T'OPJOCTU U YBAXKEHUS K UCTOPUH U TOCTHKEHUSM OT€YECTBEHHOM XMMUYECKON HAYKH;
XMMHUYECKH T'PaMOTHOE MOBEAECHHE B NMPO(ECCHOHATBHOM AESITENbHOCTH M B OBITY NpU OOpaIeHUU C
XMMHUYECKUMHU BEUIECTBAMH, MaTepHUaIaMH U MPOLIECCaMU;

— TOTOBHOCTh K IMPOJOJKEHHIO OOpa30BaHMsS W MOBBIIIEHHS KBaIM(PUKAIUU B H30paHHON
po¢eCCUOHATILHOM IeATENFHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIIETEHIIUH B 3TOM;

— YMEHHE HCIIOJIb30BAaTh JIOCTH)KEHUS COBPEMEHHOM XMMHUYECKOM HAayKd U XUMHUYECKHX
TEXHOJIOTUH  JUIsl  TOBBILIEHUS COOCTBEHHOIO  MHTEIJIEKTYAJIbHOTO  pa3BUTHS B BBIOpaHHOU
po¢eCCuOHAIBHON JeATETFHOCTH;

MeTanpeMeTHbIe pe3yJbTaThl:

— HCNOJIb30BAaHME  pA3IUYHBIX BHUJOB  II03HABATEIbHOW  JEATENIBHOCTM UM  OCHOBHBIX
MHTEJJIEKTYaJIbHBIX ONepanui (MOCTAaHOBKHM 3aJaud, (OpMYJIMpOBAaHUS TUIIOTE3, aHAJIM3a M CUHTE3a,
CpaBHEHMsI, OOOOIIEHUS, CUCTEMAaTH3allMM, BBIABICHUS NPUYMHHO-CIEJICTBEHHBIX CBs3€d, IOMCKa
aHaJoroB, ()OPMYJIMPOBAHUS BBIBOJOB) JUIsl pEIIEHHUS IMOCTABJICHHOHN 3a/laud, MPUMEHEHHE OCHOBHBIX
METOJIOB TMO3HaHUS (HAOMIOJEHHUS, HAyYHOTO OHKCIEPUMEHTAa) JUId H3yYeHHUS pa3jIUdHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOAMMOCTh CTAJKMBAaThCs B
npodeccuoHanbHOU cdepe;

— HCIOJb30BAHMUE PA3IUYHBIX MCTOYHUKOB JJIsi MOJYYEHUS XMUMHUYECKOH HMH(POpPMALUU, YMEHHE
OLIEHUTH €€ JIOCTOBEPHOCTH I JJOCTUKEHHSI XOPOIIUX Pe3yJIbTaTOB B MPoQecCHOHANTbHOU cdepe;

npeaMeTHbIE pe3yJbTaThI:

— ¢(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MECTE XMMHUHU B COBPEMEHHOM Hay4HOH KapTHUHE MUDA;
MMOHMMAaHHE POJIM XUMUHU B POPMUPOBAHUU KPYro3opa U pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa /st
pelIeHNs MPAKTUYECKUX 3aay;

— BJIa/ICHUE OCHOBOINOJIATralOIMMU XUMUUYECKUMU IOHATUSAMHU, TEOPUSAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;



— BJIa/ICHHE OCHOBHBIMH METO/IaMU HAyYHOTO MMO3HAHUS, UCTIOJIb3YEMbIMU B XUMUU:
Ha0JII0JICHUEM, OTMCAHUEM, U3MEPEHUEM, DKCIIEPUMEHTOM; YMEHHE 00padbaTriBaTh, OOBIICHATh
PE3YIbTATHI MPOBCACHHBIX ONBITOB U ACJIATH BBIBOJbI; TOTOBHOCTH U CHOCOGHOCTB MMPUMCHATH MCTOABI
IMMO3HAaHUWA ITPU PCUHICHUHN MPAKTUYCCKUX 3aaa4,

- C(l)OpMI/IpOBaHHOCTb YMCHUA NaBaTb KOJIMYCCTBCHHBLIC OLICHKU U ITPOU3BOANTL PACUCTEI 110
XUMHUYECKUM (OpMysiaM U ypaBHEHUSIM;

— BIIa/ICHUE MIPABUJIAMU TEXHUKH 0€30MaCHOCTH MPHU UCTOJIb30BAaHUN XUMUUYECKUX BEIECTB;

— ¢(hOpMHUPOBAHHOCTH COOCTBEHHOW MO3UIIMH 110 OTHOIIEHUIO K XUMHUECKON HHpOpMaIH,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

OK koTopble aKTyaau3upyroTcs MpU U3y4eHUH YUeOHOM TUCIUILINHBIL:

OK.01. Beibupats criocoObl penieHus 3aaa4 mpoGpeCcCHOHATBHON IeATEIbHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK.02. Ucnonp30BaTh COBpeMEHHBIE CPEACTBA TIOMCKA, aHAIN3a U HHTEPIIPETallui HH()OPMAIH U
MH(POPMALMOHHBIE TEXHOJIOTHH IS BBITOJHEHHS 3319 IPOPECCHOHATBHOM eI TETLHOCTH;

OK.03. [TnmanupoBath U peaan30BbIBATh COOCTBEHHOE MPOGECCHOHATBLHOE U INYHOCTHOE
pa3BUTHE, PEANPUHUMATENIBCKYIO JESTEIILHOCTD B MPOPECCHOHANBHON cdepe, UCTOIb30BaTh 3HAHUS 110
(uHAHCOBOW TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSX;

OK.04. DddexTnBHO B3aMOACHCTBOBATH M pab0TaTh B KOJUIEKTUBE 1 KOMaH/IE;

OK.06. ITposiBiATh rpask1aHCKO-TIATPUOTHYECKYIO TTO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHNE HAa OCHOBE TPAJULIMOHHBIX LIECHHOCTEH, B TOM YHCJIE C YIETOM MEKHALMOHAJIBHBIX U
MEXXPETUTUO3HBIX OTHOILIEHUH, MPUMEHSTh CTAHAPTHl AHTUKOPPYIIIHOHHOTO TOBECHUS;

OK.07. CozelicTBOBAaTh COXpPAaHEHUIO OKPY’KAIOLIEH CPelibl, pecypcocOepekeHHIO, TPUMEHSTh
3HaHUS 00 U3MEHEHHUH KJIMMaTa, IPUHIUIBI OepEeKIMBOr0 MPOU3BOCTBA, 3(PPEKTUBHO J1eHICTBOBATH B
Ype3BhIYANHBIX CUTYAITHSIX.

1.4. Kosu4ecTBO 4acoB Ha OCBOEHHE MPOrpaMMbl y4eOHOM IMCHMILIMHBI: MakcumalibHON
y4ueOHOM Harpy3ku obydatomierocs 170 4, B TOM yucne:
O0s3arenpHas ayquTopHas Harpy3ka — 158 u

2. CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCITATIIAHBI

2.1. Oobem yueOHOM TMCUMILUIMHBI M BUJbI Y4e0HO# padoThI

Bup yuyeoHoi padoTbl O0beM yacoB

MaxkcumanbHasi yueOHast HAarpy3ka (Bcero) 170
Oos3aTesbHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 152
B TOM YHCIIE:

TEOPETHYECKHUE 3aHIATHS 76

MPaKTUYECKHUE 3aHATUS 76
Koncynprammst 6
IIpomeskyTouHasi aTTecTanus B popMe 3K3aMeHa BO 2 12
cemecTpe




2.2. TeMaTH4ecKHii IUIAH U coaep:xanue yueoOHou nucuuminabl CO0.02.03 «Xumus»

‘ofiep:xaHue y4eOHOro MaTepualia, NpakTHYecKue padoThbl, CAMOCTOSITe/IbHAsI padoTa O0beMm yacoB YpoBenb
HaunmenoBanmue o0yuyaumuxcst 0CBOEHHUS
pa3aesioB U TeM
1 2 3 4
Pa3zpmea 1.
O0masi 1 HeOpraHuyeckKasi XuMMsi
Tema 1.1 Coaep:xxanue yueOHOro MaTepuaJia 4 2
Teopernveckue XuMus HayKa O BellecTBax. TeopeTuueckue OCHOBBI XUMUU. [IpeaMer u 3anaun XuMuu.
OCHOBbI XMMHH. OCHOBHBIE TTOHATHA.

IMpexmet u 3apa4n
xuMuH. OCHOBHBIE

MOHSATHSA.
Copepxanue yueOHOro Mmarepmuasa 3 2
OTKpbITHE NIEPUOINYECKOrO 3aKoHaA. [leproanyeckuii 3aKOH U CTPOEHUE aTOMA.
Tema 1.2. . N3otonsl. COBpEMEHHOE COCTOSIHAE XUMUYECKOTO I€EMEHTa. 3aKOHOMEepHOCTH I'. Mo3ziu.
IHepuonuyeckni o
PU3UUECKUI CMBICT U OPSAAKOBOTO HOMEpA 3JIEMEHTOB, HOMEPOB I'PYIIIIBI ¥ IEPHOIOB.
3aKOH.
Tepuonnueckas [TpryKHbBI H3MEHEHHS METAIIMYECKUX U HE METAJUIMYECKUX CBOMCTB B IPYIIAX U MEPUOAAX.
cHCTeMA 3HaveHHe EPHOANIECKOro 3aKOHa M nepuoandeckoit cucremsl JI.M. Menneneesa.
XHMHYECKHX
31emMenToB JI. IpakTHyecKoe 3aHsATHE 3 2

N.MenneiaeeBa
CocraBreHrue DJJIEKTPOHHBIX (OPMYJT aTOMOB DJIEMEHTOB H TpadUUEeCKuX CXeM

(9HEepreTHYecKux Auarpamm, 3all0JHEHUE HX 3JIEKTPOHAMHU.

XapakTepuCTHKa DJIEMEHTOB C YYETOM MECTOHAXOXJICHUS B TEPHOIMYECKON CHCTEME.
OmnpezneneHue »JIeMEHTa IO €ro 3JEeKTpoHHOW (opmyre. OmnpenesneHue ¢ MOMOIIBIO
MIEPUOTNIECKOM CHCTEMBI (POPMYIT BBICIIMX OKCHIOB M HX XapaKTEPHUCTHKA.




Tema 1.3.
Teopust crpoenus

Conep:xanue yueOHOro MaTepuaJa

Cocras BCIIECTBA, U3BMCPCHHUE BCUICCTBA. AFperaTHBIC coctostHus. CMecu BC€IICCTB. Atom

BeLeCTB. cioxHa yactuua. CoctaB aTOMHOTO sipa. DJIEeKTpoHa 000JI04YKa aTOMOB.
Conep:xaHue yueOHOro MaTepuaJia
[TonsTue xumuueckoit cBsizu. KoBaneHTHas xumMuueckas cBsi3b. MIOHHas XUMUYECKasi CBA3b.
Tema 1.4. Merautnueckas XUMUYECKAs CBA3b.
XuMu4eckas CBs3b. Bogopoanas xumnuueckas cBs3b. KomiiekcoodpasoBanue.
Crtpoenue
BellecTBA. Tema: «Metajuinueckass XUMUYECKAs CBSI3b, BOJIOPOJAHAS XUMHUUYECKas CBsA3bY. «Buabl
XUMHUYECKOH CBSI3U: MOJIAPHAS U HETIOJIApHAs KOBAJIEHTHBIE CBS3H, 110 TOHOPHO-
AKIIEITOPHOMY MEXaHU3MY, HOHHAs, BOJAOPOIHAS, METAJITNYECCKAS.
IIpakTH4yeckoe 3aHATHE
CocTaBiieHre 3JIeKTPOHHBIX (POPMYIT ¢ Pa3IMYHBIMU BUJIAMU XUMUYECKOU CBA3U. DopMy
KOMIUJIEKCHBIX COJIEH.
Pemenue ynpaxkHeHHit ¢ onpeiesieHueM CTETIeHeH OKUCIICHUS U ONIPeIeNIeHNEe Pa3TuIHBIX
BHJIOB XUMUYECKOH CBA3H.
Tema 1.5. Coaep:xanue yueOHOro MaTepuasa
XumMuyeckue Tunel XUMUUYECKUX peakluid, ux kiaccudukaius. Oopatumpie U HEOOpATUMBIE PEAKITUH.
peaKkuuu. CKOPPCTB CKOpOCTh XMMHUYECKHX peakIuii. 3aBHCUMOCTh CKOPOCTH XMMHUYECKUX PEAKIUI OT MPHPOIBI
XUMHIIECKON pearupyromux BeecTB, KOHIEHTPAIMU, TEMIIEPATyPhl, KaTallu3aTopa.
XE;a;iIZﬂ;)e Xumunyeckoe paBHoBecue. CMenienre xumuueckoro pasHosecus. [Tpunuun Jle-1llarense.
paBHoBecHe, OKHCIUTENEHO-BOCCTAHOBUTENIbHBIC peakiinu. CocTaBlieHne YpaBHEHUN OKHUCITUTEIHHO-

BOCCTAaHOBUTENIBHBIX peakiinii. PacctanoBka kod((HUIIMEHTOB METOIOM DJIEKTPOHHOTO
OaylaHca.

IIpakTHyeckue 3aHsATHE:

Pemrenne nmpakTHuecKuX pacyeTHBIX 33]1a4 Ha BBIYNCIEHUE CKOPOCTH XMMHUYECKON PEAKLIUH.
Pemrenne nmpakTMuecKuxX pacueTHBIX 33J1a4 HA CMEIIEHHE XMMUYECKOIO0 PaBHOBECHS],
olpesiefieHUe YCIOBUN MPOTEKaHus, 00paTUMbIE peakliy B HY)KHOM HallpaBJI€HUN




Tema: «CKOpPOCTh XUMHUECKUX PEAKIUNA, OOPATUMOCTh XMMUYECKHX PEaKIUil, XUMUYECKOE
paBHOBecHE». Pellenne pacdeTHbIX 3a/1a4 Ha BBIYMCIEHUE CKOPOCTU XMMHYECKOM pEeaKLUu.

Tema 1.6 Conep:kanue y4eOHOro MaTepuaa
PacrBopsbI. [TonsiTe o pacTBOpax. XapakTeprucTUKa pacTBOPOB.
XapakTepucTuka. KonnenTpanuu pactBopoB. CriocoObl BEIpaXESHHS KOHIICHTpAIMK pacTBopoB. Jlomu:
Konuenrpauuu MaccoBasi, 00beMHasi, MOJISIpHasl; MaccoBasi, MOJISIPHAsI KOHLIEHTPALUU U MOJISIpHAS
pacTBoOpoOB. KOHICHTpAalMd SKBUBAJICHTA.
Pemenne

HpaKTI/I‘{eCKOC 3aHsATHE

PaCY€THBIX 3aa4.
Pemenue MMPAKTUYCCKUX PACUCTHBIX 3a1a4 Ha BBIYUCIICHUC HpOHeHTHOﬁ u MOJ'ICKyJ'IHpHOﬁ

KOHLOCHTpAlHH.

[TonsiTue o pacTBOpax. DIEKTPOIUTHI M HEIIEKTPOIUTHI. Peakiyst HOHHOro oOMeHa.

Tema 1.7. Conep:xanue yueOHOro MaTepuaJia
Teopus DIEKTPOIUTHI U HEANEKTPOIIUTHI.
3JIEKTPOJUTHYECKOM OCHOBHBIE MOJOXKEHUS TEOPUU FNEKTPOIUTUYECKON JTUCCOLUAINH.
AMCCOLMALIMH. IToHsATHE O CTENIEHU U KOHCTAHTE NUCCOLUALINH.
I'mapoJiu3s conen. CuiibHBIE U CJTa0bIe DJIEKTPOJIHUTHI.
Pemenue XUMUYECKUE PEAKLIUU MEXY dIEKTPOIUTaAMU. MOJEeKyJIIpHbIE, TIOJHBIE U KPATKUE NOHHBIE
PacUYeTHBIX 331324 U YpaBHCHUSI.
yHpasKHEeHH . Bopa kax cna6wiii anextponut. [lonsrue o pH pactBopoB. MHaukarops!.

I'mpponus coset. Tunel rugponusa.
@akTOpsI, BAUSAIOIINAE HA CTENIEHb TUAPOIN3A.

IIpakTHYeckoe 3aHATHE:
Pemrenne ynpaxHeHH Ha COCTaBIEHNE YPAaBHEHUN XUMUYECKUX PEAKIMI THIPOJIN3a COeH.

Tema 1.8. Coaeprxanue yueOHOro MaTepuaa




Tunsl OKHCIIUTENBHO -BOCCTAHOBUTENbHBIE peaknn. CTeeHb OKUCIICHHUS.
OKHMCJIMTEJIbHO Boccranosurenu u okucnurenu. OKUCIIEHUE U BOCCTaHOBIIEHUE. BakHel e OKUCIUTENN U
BOCCTAHOBHMTEJIbHbIE BOCCTAHOBUTENIU. BoCcCTaHOBUTENBHBIE CBOMCTBA METAJIJIOB — IMIPOCTBIX BELIECTB.
peakiuu. OKucaUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOWCTBA HEMETAIIOB — IIPOCTHIX BELLIECTB.
Krnaccudukanus okuciuTeabHO-BOCCTAHOBUTEIBHBIX PEaKLIUM.
I[IpakTHYeckoe 3aHATHE:
BelnonHeHue ynpaxHEHU Ha COCTaBJICHUE YPABHEHUN OKHUCIIMTEIBHO BOCCTAHOBUTEIIBHBIX
peaKuuid.
Tema 1.9. Coaeprxanue yueOHOro MaTepuasa
Meron Mertoa 37E€KTPOHHOTO M 3JIEKTPOHHO-HOHHOTO OaiaHca.
3JICKTPOHHOI'O U CocraBiieHre ypaBHEHUN OKHCIUTEIBHO BOCCTAHOBUTEIBHBIX PEAKIIMI METOI0M
3JIEKTPOHHOMOHHOI'0 ANEKTPOHHOTO OanaHca.
O0ajaHca.
Tema 1.10. Conep:xanue yueOHOro MaTepuaJia
JJ1eKTpo.in3 DneKkTpon3
CocraBieHue CXeM JIEKTPOIU3A.
Pemenne nmpakTHUeCcKUX pacyeTHBIX 3a7a4 HA JIEKTPOJIN3.
IIpakTHYeckoe 3aHATHE
CocraBnenue cxem 31ekTponn3a. CocTaBieHrne YpaBHEHUS! OKUCIUTENBHO —
BOCCTAaHOBUTEIHHON PEAKIIMH METOJIOM IIEKTPOHHOT0 OanaHca.
Tema 1.11. Coaepixanue y4eOHOro MaTepuaa
I'asnorensr . OO01mas xapakTepuCcTHKa dJIEMEHTOB TTIaBHOM moArpymmsl VII rpymnmer.
XaJbKOIeHbI Menuko-0moornueckoe 3HaYeHUE TaJOTeHOB. XJI0pP.
(371eMeHTHI IJIABHOM [Tonyuenue, cBolicTBa.
noarpynnni VII u XJIOpOBOAOPO M COJIsTHAsA KucaoTa. Xiaopuabl. Kuciopoansie
VI rpynmnsr). COCIUHEHMS XJIOpa.
XapakTepucTHKA, IIpakTHYeckoe 3aHATHE : COCTABICHNE XUMUYECKUX YPABHEHHI COCIMHEHNUI raJlOT€HOB
MoJIyYeHue,
XHMHUYeCKHe




CBOJCTBA.

Tema 1.12.

JJIeMeHTHI IVIABHOM
noarpynnsi IV u V

Conep:xanue yueOHOro MaTepuaJia
OO6m1as xapakTepucTrka 3JeMeHToB [V u V rpynn riaBHOW MOATPYIITB IEPUOIAYECKON
cuctemsl /. 1. Menneneena.

IPyNIbL. A3oT. XapakTepucTuKa a30Ta, HICXO/s U3 €ro MOJIOKEHUS B IEPUOINYECKON CHCTEME.
XapakTepucTHKA, Baskneiiiue coeHeHns a30Ta UX GU3MUECKUE U XUMHUUecKue cBoiictBa. Coau aMMOHMH,
noJjiy4yeHue, CHOCOOBI MOJTYYEHUS
XUMHYECKHe docdop, ammorponust pocdopa, puznueckne U xumudeckue cporictsa. Oxcuasl hocdopa.
CBOICTRA. dochopucras kucnora u ee conu. DochopHas KUCIOTa U €€ COJIH.
KayecTBeHHBIE peaknIMM Ha KAaTHOH AaMMOHHS, HUTPUT- M HHUTPAT-aHUOHBI. MeEINKO-
Ouosornueckoe 3HaYeHHe Gocdopa.
VYrnepon. Xapakrepuctuka yriaepoaa. OKCHIbI yriepoa, X Moiay4eHue, CBOMCTBa.
Tema 1.13. Conep:xanue yueOHOro MaTepuaJa

9J1eMeHTBbI IJIABHOH
noarpynns! IT u 111
rpyninsbl.
XapakrepHucTuka,
noJiyueHue,
XHMHYeCKHe
CBOMCTBA.

Oo6mas xapakrepuctuka 31aemMeHToB 11 u I rpynmnsl rnaBHON NOArpyNHIIbI NEPUOANUECKON
cucremsl J[. 1. Menneneesa. Ctpoenne atoMa. 0CHOBHbIE XMMUYECKHE CBOMCTBA 2JIEMEHTOB
9TUX TPYIIL.

Tema 1.14.
DJIeMeHTHhI IJIABHOM
noarpynnsi I
rpynimbl.
XapakTepucTHKA,
nojy4eHue,
XHMHYeCKHe

CBOJCTBA.

Conep:xanue yueOHOro MaTepuaJa

OO1m1ast xapaKTepUCTHKA 3JI€MEHTOB TJIaBHON MOATPYMIbI | rpymsL.
[Tonyyenue menoYHbIX METAIIOB.

XHAMHMYECKHE CBOMCTBA IIEIIOYHBIX METAJIOB.

Baxkueiimune coequHEHUs MEIOYHBIX METAJUIOB.

Menanko-61oornyeckoe 3HaYeHNE 3JIEMEHTOB TJIaBHOM MOATPYIIbI | rpymnmsl.

Conep:kanue y4e0OHOIro MaTepuaa
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Tema 1.15.
DJIeMeHTEI MO00YHOH
noarpynmnsi I u 11

O6mas xapakrepuctuka 35eMeHToB [ u 11 rpynmel, mo60YHOM MOATPYIIIEI TIEPUOINIECKOM
cuctemsl /. 1. Menneneena.
OO0mas xapakTepruCTUKa 3JIEMEHTOB Ha OCHOBAaHUHM UX aTOMHOTO CTPOEHUS ,UX XMUMHUYECKUE

rpynibl. CBOMCTBA, OCHOBHBIC BHUIBI COCIMHECHUH.
XapakTepucTuka, KayecTBeHHBIE peakIui Ha KaTHOHBI ME/IU U cepedpa.
noJiy4yeHmue, Menuko-Ouonornueckoe 3Ha4eHne d-3eMeHTOB M0O0YHOM NOArpynb! I rpymmsl.
XHMHYeCcKHe
CBOlicTBA.
IIpakTHyeckoe 3ansATHE
Omnpenernenne cocTaBa U GOPMYIIBI BELIECTBA.
Pazjen 2. Opranuyeckasi XuMusi
Tema 2.1. Coaep:xxanue yueOHOro MaTepuaJia
Beenenue. IIpeamer I » =
. peaMeT OpraHu4ecKko XUMHuM. Teopus CTpoeHus: OpraHndecKkux coennHennii A.M. byrtineposa.
OpraHIHIeckon Knaccugukanus opraHMuecKiux COeMHEHU.
xumuu. Teopus N
OCHOBBI IPUHLIUITBI HOMEHKJIATYPbl OPTAaHUYECKUX COEAUHEHUH.
Opgﬁﬁel:;lznx Tumnst X\I’/IMI/IIIGCKOI\/'I c13;131:1 B OpPraHMYECKUX COEIUMHEHMSIX U crocoObl Ux paspeiBa. Kiaccudpukanus
coequnenuii A.M. | PEaKUHH B OPraHHYECKOH XHMHUH.
Byraeposa.
Kaaccuduxauus IIpakTHUYecKkoe 3aHATHE
OpraHu4ecKux OO6napy>keHue yriiepoja U BoJ0po/ia B OPTaHHUECKOM COSIMHEHHH.
COeIMHEHMIA. OOHapykeHHE TAJIOTEHOB B OPraHU4eCKOM coenHeHnH (mpoba belinbinTeiina)
Tema 2.2. Coaep:xanue yueOHOro MaTepuaa
IIpenenbHsble 1 I'omosnoruueckuii psa ankanoB .CriocoObl NOTy4YeHUs U (PU3NYECKHE CBOWCTBA aJIKAHOB.
YIJI€BOAOPOABI 2 XuMudeckue cBorMcTBa ankaHoB. [IprMeHeHre ankaHoB B MEUIIMHE U (hapMaliii.
AJIKAHBI 3 XHUMHUYECKHE CBOMCTBA U MTOJIYYEHHUE [IUKIIOAIKAHOB

IIpakTH4Yeckoe 3aHATHE
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Haxoxxaenuss MoneKysipHOi (opMyIibl, ra3000pa3HOTO YriIeBOAOPOAA MO €ro MIOTHOCTH H
MacCOBOM JI0JIM JIEMEHTA.

Conep:xanue yueOHOro MaTepuaJia

Tema 2.3. [TonumeTnneHoBsle yriaeBoAOPOabl, HUKIOAIKAaHbl. MEHTaH, TepIICHBI.
AJIMIUKINYECKHe
YIJIEBOAOPOIBI. IIpakTnyeckoe 3ansATHE
BrimonHenue ynpaxxHeHuil Ha coctaBiieHue Gopmyi H30MepoB. Pelienne pacyeTHbIX 3a/1a4
Conep:xanue yueOHOro MaTepuaJia
Tema 2.4. I'omonornueckuii psin apeHoB. COBpeMEHHOE MPEACTaBICHUE 00 3JIEKTPOHHOM H
ApoMaTuyeckue [IPOCTPAHCTBEHHOM CTPOECHUHU OeH3oi1a. M3omepus. XuMuyeckue cBOWCTBA apeHOB.
YIJIEBOAOPOABI ®duznuecKue CBOICTBA, IPUMEHEHUE U MOJYyYEHHUE apEHOB.
IIpakTHYeckoe 3aHATHE :
BrinonHenue yrnpaxHeHU Ha COCTaBICHUE YPABHEHUM XUMUYECKUX PEAKLIUNA OTPAKAIOIINX
XUMHUYECKHE CBOKCTBA apEHOB. Pelenne pacyeTHbIX 3a71a4.
Coaepixanue yuyeOHOro MaTepuaJa:
Tema 2.5. CrnocoOs1 monyuenus. @u3ndeckue CBONCTBA.
I'aorenonpoussoan XHUMHUECKHE CBONCTBA.

bl€e YIJIeBO0POI0B

Tema 2.6.
I'mapokcuiabHbIE
COeIMHEHUA:

Cnuprbl. ©@eHOJIbI.

Conep:xaHue y4eOHOT0 MaTepHAaJa:

Crtpoenue u kinaccupuKaIus CupToB. XUMHUYECKHE CBONCTBA MPEACIBHBIX OJTHOATOMHBIX
cuptoB. Dusnueckue cBoiicTBa ciupToB. COCOOBI MOTYYEHHUS CTUPTOB.

OtnenbHbIC PEICTABUTENN OAHOATOMHBIX CHUPTOB. MHOTOAaTOMHBIE CITUPTHI.

®eHobl. BzauMHoOe BlIMsIHEE apOMAaTHYECKOTO KOJIbIA U TUAPOKCHIIBHOU

TPYIIIBL.
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IIpakTHYeckoe 3aHATHE

Brinonnenue ynpaxHeHuit v 3aanuii o reme «Crnuptbl 1 DEHOIBIY.

Tema 2.7.
AJIbaeruanl U
KETOHDI

Conep:xkanue y4e0OHOIro MaTepuaa

I'omosnoruueckuil psja anbaeruaoB U KETOHOB. M30Mepus u HOMEHKIIATypa, Gu3ndeckue
CBOICTBA.

XUMUYECKUE CBOKCTBA aJIbJIETUI0OB U KETOHOB.

[Ipumenenue u nosyyeHue KapOOHWIBHBIX COCTUHEHUMN.

HpaKanecmle 3aHATHUSA

M3yueHne BOCCTaHOBHUTEIBHBIX CBOWCTB aJIbJICTH/IOB: PEAKIIHsI CEpeOPSHOTO 3epKaa,
BOCCTaHOBJEHHE ruapokcuaa meau (1I)
Biaumopeiicteue gopmanbaeruia ¢ ruapoCcyIbGUTOM HATPHSL.

Tema 2.8.
Kap6onoBbie
KHMCJIOTHI M UX
NPOU3BOIHbIE

Coaep:xanue yueOHOro MaTepuaJia

["'oMonoruueckuit psit mpeaenabHbIX OAHOATOMHBIX KapOOHOBBIX KUCIOT. Kinaccudukanms.
¢u3nueckue cBoicTBa.

XUMHYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

CrniocoObl nosryyeHHst KapOOHOBBIX KUCIIOT OT/IEJIbHBIE IPEACTAaBUTENN U UX IPUMEHEHHE.

HpaKTI/I‘leCKOC 3aHsATHE

PaCTBopI/IMOCTB Ppa3INYHBIX Kap6OHOBBIX KHCIIOT B BoJie. B3auMonericTeue YKCYCHOﬁ
KHCJIOTHI ¢ MCTaJlJIaMH.

Tema 2.9.
IIpocreie 3¢upsml.
Caoxublie 3¢upsi:

Kupsbl, MbLI2

Conep:xanue yueOHOro MaTepuaJa

OaHOOCHOBHBIE KAPOOHOBBIE KHCIIOTHI.
JIByXOCHOBHBIE KapOOHOBBIE KUCIIOTHI.
CrnoxHbie 3QUpbl, )KUPBHIL.

Tema 2.10.

Conep:xanue yueOHOro MaTepuaJia
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YrieBoasbl [TonsiTue 06 yraeBonax, kiaccudukanus .Monocaxapuasl ./{lucaxapuabt
[Monmucaxapuapl.IIoHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX, alleTaTHBIN ImIeiK. Buckoza
IIpakTHyeckoe 3ansATHE
Peakiust  «CepeOpsHOro 3epkayia» TIIOKO3bl. B3anMozieicTBue TIIOKO3bI C THAPOKCHIOM
MEAU IpH pa3INYHbIX TEMIEpaTypax.
Pemenune 3a1a4 u ynpaxHEHUH 110 TEME: «YTJIEBOIBIY.

Tema 2.11. Coaeprxanue yueOHOro MaTepuasa

AMHHBI. Awmunbl, kiaccudukanus, usomepus. CrocoObl NOTYUEHUsT aMUHOB.
AMMHOKHCJIOTBI. .
Xumuueckue u u3ndeckue CBoMcTBa aMUHOB. OT/IENbHBIE TPECTABUTEIN AMHHOB.
beaxku

Amunoxkucnotel. Homenkiarypa. CriocoObl HofyueHus: aMUHOKHCIIOT.
PuznuecKre 1 XMUMUYECKHE CBOMCTBA aMUHOKHUCIIOT.
OTtnenpHbIE IPEICTaBUTENN aMUHOKHUCIIOT.
benxku, cBoiictBa 6enkoB. CTpykTypa OesnkoB. PU3HKO-XUMUYECKHE
CBOMCTBA OEJIKOB.
IIpakTHyeckoe 3ansATHE
KonTtponbHas pabota o Teme: «AMUHBI, AMUHOKHCIIOTBI U OETKI».

Tema 2.12. Coaep:xanue yueOHOro MaTepuaJia

A30- U CriocoObI osryueHwus..
ANA30COCAUHEHUS Crpoenue coneil q1ua3oHusl.

XuMuueckue cBoicTBa. Peakuiny, cormpoBoXkaaroImuecs BbIIEICHUEM a30Ta. Peakius coneit
nra30HMs 0e3 BbIIETICHUS a30Ta.
A30KpacuTenu.

Tema 2.13. Conep:xkanue y4eOHOro MaTepuaa
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I'MapoKCcUKHCI0ThI I'uapoxcukucnorsl. CriocoObl MoTyueHus..
XUMHUYECKUE CBOMCTBA THIPOKCUKHUCIIOT.
OtnenbHbIe IPEICTaBUTENIN THIPOKCUKHUCIIOT.
DeHoaKapOOHOBBIE KUCIOTHI.
Tema 2.14. Coaeprxanue yueOHOro MaTepuasa 5
buosornyeckn depmeHTsl. BuTaMuHBbI.
AKTHBHbIC TOpPMOHBL.
coe/IMHEeHHA JlexapcTaa.
Bcero 152
Koncyabranus 6
IK3aMeH 12
Hroro 170
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3. YCJIOBUSA PEAJIM3AIIMA YYEFHOM JUCIATIIMHBI
3.1. TpeGoBaHus K MaTEPUAJIbHO-TEXHHYECKOMY 00ecrne4YeHH 0

Oo6opynoBanue y4eOHOro KabuHeTa:

[TpoexTop u 3kpan, APM npenogaBarens ¢ KOHPHUTypaue:
Core i5, 4GB O3V, 2 monuTopa 23", MblIIiIb, KJIaBHATYypa,
MOCaZ0YHbIE MECTA ISl yYaIUXCA.

-[10CaI0YHBIE MECTa JUIsl yYalluXCs;

-pabouee MecTo Mpero1aBaTes;

- ayIUTOpHAs J0CKa,

-KOMIUIEKT y4eOHO-HarAHBIX TOCOOUH;

-IUAAKTUYECKUI MaTepuall;

-pa3gaTouHBIA MaTepHall, CXEMbI, TUIAKATHL;

-[IPOEKTOP;

-HOYTOYK C JTUIICH3HOHHBIM IPOTPAMMHBIM 00€CIICUCHUEM.

Iepeuens nporpammuoro obecreucaus: Microsoft Windows 10
Microsoft Office 2013

3.2. UndopmanuonHoe odecrnieyenne o0yueHust

OcHoBHas JiuTEpaTypa:

1. A.A. Kypun . Xumus 10-11 knaccel. Yue6Hoe nocobue. bazoseiit yposens. — M., 2019r.
2. I'abpuensa O. C., Octpoymos U. I'., Cnagkos C. A., lopodeeBa H.M. [IpakTukym: yueO.
[Tocobue mst cTya. yupexkaeHuit cpea. mpod. odpazoBaHus.
— M., 2019.

JlomoJIHUTEeIbHAS JIUTEPATYypa

babkos A.B. OOmmas u Heopranuyeckas xumus. babkos A.B. - M.

I'DOTAP-Menua, 2019.

HNHTepHeT-pecypcebl:

Hapsmy C TPaAUIIUOHHBIMU U3JaHUAMU CTYACHTHI U COTPYAHUKN UMCIOT BO3MOXKXHOCTDb
IMOJIB30BATHCA BJICKTPOHHBIMU IMMOJITHOTECKCTOBBIMUA 0azamu JaHHBIX:

HasBanue pecypca Ccpuika/moctyn

DnexkTpoHHas Oubnmoreka omnaiiH «EawHoe okHo k | http://window.edu.ru
00pa3oBaTeIbHBIM peCypcam»

«O6pa3zoBatenbHbIi pecypc Poccuny» http://school-collection.edu.ru

denepanbHbIil 00pa30BaTeNbHBIN MOPTAT: yUpekaeHus, | http://www.edu.ru
nporpammsl, cranaaptsl, BY3s1, Tectsl EI'D, THA

®denepanbHbIi LEHTp uHpopmarmonno- | http://fcior.edu.ru
obpa3zoBatenbHbIX pecypcoB (PLIUOP)

Pycckast BupTyasibpHas OMOIHOTEKA http://rvb.ru
KabuHeT pycckoro si3bika U JIUTEPATYPhI http://ruslit.ioso.ru
HarnponanbHeIi KOPIyC pycCKOTo si3bIKa http://ruscorpora.ru

ExxenenenbHuk Hayku u oOpasoBanusi HOra Poccum | http://old.rsue.ru/Academy/Archiv
«AKameMusI» es/Index.htm



http://window.edu.ru/
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http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm

Hayunas snextponHast 6ubaroTeka «e-Library» http://elibrary.ru/defaultx.asp

DnekTpoHHO-0nbnmoreuHas cucrema [PRbooks http://www.iprbookshop.ru

DJIEKTPOHHO-CITPABOYHAs CUCTeMa JOKYMEHTOB B cepe | http://www.informio.ru
obpazopanus «MHPOpMHOY»

Undopmannonno-npaBopas cucrtema «Koucynbrant- | CereBas BepcHs, JOCTyIHa CO
ILTIOCH» BCEX KOMIIBIOTEPOB B
KopriopatuBHo#l cetu Uarl'Y

DJ1eKTpOHHO-0MOIHOoTeuHas cuctema «HOpaitT» https://www.biblio-online.ru

Tak xe naopMaoHHO-01OIMOTeYHOE OOecTieueHre yaeOHOTro Iporecca BKIF0UaeT B cedsl:

e IOCTYT K 3JIEKTPOHHO-OUOIMOTEYHBIM CUCTEMAM U 3JIEKTPOHHBIM JOKYMEHTAM;
e XpaHCHHE BBIITYCKHBIX PA0OT U BEJICHHSI AJIEKTPOHHOTO TOPT(OIHNO 00yUaIOLTHXCS;
e WV-reader (IPRbooks) m1j11 MOOUIBHBIX YCTPONCTB AJIs HE3PSUHUX U CIAOOBUIAIIHX.
Hmeroruecst B By3e aJIaiTUBHBIC TEXHOJIOTUH JUISl BHEAPEHUSI MHKIIFO3UBHOIO  00pa30BaHUs
00eCTIeYnBAIOT BO3MOXXHOCTh BHEJPESHUS METOJIOB HHKJIFO3UBHOTO 00PAa30BaHUS JUTSI OO0 YICHHUS
JOJIEH ¢ HapYIICHUSIME 3peHUs B (hOpMax, aJaNTHPOBAHHBIX K OTPAHUYCHUSIM HX 3]JOPOBBSI.

YHI/IBCpCI/ITeT obecneueH CIICAYIOIUM KOMIIJICKTOM JIMIICH3MOHHOI'O MporpaMMHOI O

obecrnieucHUs.
JIMLIEH3MOHHOE MPOrpaMMHOE 00ecIIeYeHHEe, HCoib3yeMoe B Murl'Y .
1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016
[Tporpammusrit komrieke MMUC “Jlexanat”

ITporpammusiii kommeke MMUC “Busyansnas Ctynus TectupoBanus™
ITporpammusiii kommnexke MMUC "TIJTAHBI"
[Iporpammusiit kommieke MMUC "9JIEKTPOHHBIE BEJIOMOCTN"
[Tporpammusiii kommieke MMUC BEB-IIPUJIOXKEHUE "ITPUEMHASA
KOMUCCUS-OHJIAVH"
9. IIporpammusriii komiiekc MMUC "TIPUEMHA 1 KOMUCCHA"
10.  Iporpammusrii kommiekec MMUC "BEJJOMOCTU KA®E/IPHI"
11.  1C 3apmuata u Kagpsr
12. 1C KamuH: pacueT 3apabOTHOH MIaThl
13.  Anruupycnoe 1O Kaspersky endpoint security
14. CunpaBouHo-nipaBoBasi cucreMa “KoHcynbTaHT”

©NOUA®wN

15.  1C byxranrepus

C 2004 roga ¢pyukmuonupyeT INTERNET-1ieHTp cBOOOAHOTO AOCTYIA TPH YUTAIEHOM 3aJ1€
OMOTUOTEKH.

KoMrmbroTepHbIe Ki1acchl Y HUBEPCUTETa OCHAIICHBI cucTeMamu porpammupoBanus (MS Visual
Basik, Visual Basik for Application), npukinagaeivu nakeramu (MS Office, Word, Excel, Power
Point, Outlook Express), mnepeBoguukamu (Promt). Takke KOMIBIOTEpHBIE KIIACCHI
VYHuBepcurera ocHalleHbl afganTuBHOW cpenoi TectupoBaHus (ACT), Ha ocHOBe KOTOpOH

pa3paboTaHbl TeCTHl JJs CTYACHTOB [0 JUCHUIUIMHAM O0OHIenpogeCCHOHATHHOTO
CHEINAILHOTO OJIOKOB TUCIUIUINH yYEOHBIX MJIAHOB.
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM JUCITATIIIMHBI

KonTponr u oneHka pe3ysibTaToB

OCBOCHHA  JHUCHUIIINHBI «XTMHUS

OCYHIECTBIIACTCA

npenoaaBarejicM B MpPOHECCEC YCTHOI0O M IMHMCBbMCHHOI'O OIIpoCa, TCCTUPOBAHHA, TAKIKC BBIIIOJHCHUA
O6y‘13,IOH.IHMPIC51 WHAUWBUIYAJIbHBIX 3aI[aHI/II7I, IIPOCKTOB.

Pe3yabTarnl 00yyeHusi (0CBOEHHbIE YMEHUS,
YCBOEHHbIE 3HAHUS)

@®opMbI U METOAbI KOHTPOJISA H OIEHKH
pe3yJbTAaTOB 00yUYeHHUsI

c(OpPMUPOBAHHOCTH MPEJICTAaBICHUM O MecTe
XUMHH B COBPEMEHHOW HaydyHOH KapTHUHE
MUpa;  [OHUMaHWEe  POJM  XUMUU B
dbopMupoBaHUH Kpyrosopa u
(GYHKIIMOHATBLHOW TPAaMOTHOCTU YeJOBeKa Jis
pellIeHns MPaKTUYECKHX 3aay;

Onpoc
Pedepar
Jlokman
TectupoBanue

BJIaJICHUC OCHOBOIOJIarafoIIuMHU
XUMHUYECKIMH TOHSTHSIMH, TEOPHUSAMH,
3aKOHAMM M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIB30BAHUE XMUMHUYECKOW TEPMHUHOJOTHEN U
CHMBOJIMKOM;

KonrponsHas padora

BJIAACHUC OCHOBHBIMU MCTOAAMHU HAYYHOI'O

MO3HAHMS,  HUCIOJIB3YEMbIMM B  XUMHHU:
HaOIOJICHUEM,  OMHCAaHUEM, H3MEpPEHUEM,
DKCIIEPUMEHTOM;  yMEeHHe  00palaThIBaTh,

OOBICHATH PE3YJIbTAaThbl NPOBCACHHBIX OIILITOB
1 OCJaThb BBIBOJbI; TOTOBHOCTH U CIIOCOOHOCTh
NPpUMCHATH MCTOAbI IIO3HAHUA IIPU PCHICHUU
MMPAKTUYCCKUX 3a/la4;

VYerHbI onpoc
TecTtupoBanue

c(OPMHPOBAHHOCTH YMEHUS JaBaTh
KOJIMYECTBEHHBIE OLICHKM M  IPOU3BOJIUTH
pacueTbl 1O XUMHMYECKHMM (QopMmylnaM U
YPaBHEHMSIM;

KonrtpomnsHas padora

BJIAICHUC ITPaBUJIaMH TCXHUKHU 0e30macHOCTH
IIpH UCITOJIB30BAHUU XUMHUYCCKHUX BCHICCTB,

Ompoc, Pedepar, Joxnan
TecTtupoBanue

c(OPMUPOBAHHOCTh COOCTBEHHOM MO3UIIUU
[0 OTHOILIEHUIO K XUMHUYEeCKOU HHpopmanuu,
ITOJIy4a€MOU U3 Pa3HbIX HCTOYHHUKOB.

[Ipesentanum, Pedepar, Joxmnan,
TecTtupoBanue
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