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1. [TacmopT padoyeil nporpaMMbl Y4eOHOM I CIIATIINHbI

1.1. Ob6saacTh npuMeHeHus1 padoyeii NporpaMmbl

PaGowast mporpamma y4eOHOW AMCHUIUTHHBI «XHUMHUS» OTPAXKACT 00S3aTEIbHBINA
MUHHMYM COJEp)KaHUsI 00pa30BaTEIBHOIN MPOrPaMMBI CPETHETO 00IIero oOpa3oBaHms C
yueToM TpeOoBanuii DenepallbHOTO TOCYAApCTBEHHOTO 00pa3oBaTEeIbHOIO CTaHAApTa
cpeaHero (MmoJIHOro) 00111ero 00pa3oBaHus 0 ACTPOHOMUMU.

[Iporpamma TUCHMITIUHBI «XUMUSD» pealiu3yeTcs B TpeAesiax OCHOBHOU
npodeCCHOHAIBHON 00pa30BaTeIbHON MPOrPaMMbI M OCBAMBACTCS C YYETOM TPOQUIIS
MoJIy4aeMoro mpodeccuoHaabHoro obpazoBanus no mpodeccuu 15.01.32 Omnepatop

ctankoB c [1Y. [Ipu pa3paboTke mporpaMMbl yuTeHa pUMEpHasi mporpamma « XuMus».

1.2. MecTo y4eOHOM IMCHHUIUVIMHBI B CTPYKTYype OCHOBHOH HPO(ecCHOHAIBHOMN
o0pa3oBaTe/IbHOI MporpaMmbl. 0011€00pa30BaTENbHBINA UKIL.

JucuuruinHa «XHUMHUs» BXOJAUT B COCTaB IpeaMeTHol obnactu «EctecTBeHHBIE
Haykn» ®I'OC cpennero obmiero o0pa3oBaHus U HU3ydaeTcs B 001eoOpa3oBaTeIbHOM
nukie ydeobnoro miana OIIOII CIIO mo pa6oueit mpodeccun 15.01.32 Omnepatop

CTAHKOB C IPOrPaMMHBIM YIIPaBICHHUEM.

1.3. Hean m 3anaum y4eOHOIl paboyeil mporpaMMbl JAMCUMIUVIMHBI — TpPe0OOBAaHMA K
pe3yJbTaTaM OCBOEHUS AUCUMILIMHBI:

B pesyabtare ocBoeHuss palodedi mporpaMMbl  y4eOHOM  JUCHUIINHBI
o0y4arommiics 10J7KeH YMeThb:

. NPUMEHATh TpaBUia TEXHUKU O€30MacHOCTH NpU OOpallleHHH C XUMHUYECKOH
nocyJoi, 1abOpaTOPHBIMU M XHUMHUYECKHMH PpacTBOPaMH; IMPOBOJUTH OMBITHl 10 H3YYEHHIO
CBOWCTB OpPraHruvYCCKUX BEIICCTB,

. II0JIb30BaThCSl CUCTEMATHYECKOM HOMEHKJIATypOW OpPraHWYECKUX COEIUHEHM;
COCTAaBJIATh MOJICKYJIAPHBIC U CTPYKTYPHBIC q)OpMy.TIBI OpTraHUYCCKHUX CO@)II/IHCHI/Iﬁ U COCTaBJIATH
YPaBHEHUS XHMHUYECKMX PEaKIMH, MOATBEPKAAOIIMX CBOMCTBA H3YYEHHBIX OPIaHWYECKHX
COEIMHEHNH, X TEHETUYECKYIO CBSI3b;

. XapaKTepU30BaTh XMMHUYECKUM DJIEMEHT IO €0 IMOJIOKEHUIO B NEPHOAMUYECKOU
cucreMe xumuueckux snemeHToB (.M. MeHneneeBa; ompenenaT THI XUMHYECKOH CBSI3U U

OCHOBHBIE €€ XapaKTCPUCTUKU B Pa3jJINnYHbIX COCIWMHCHUAX] ONPCACIIATH THUII XUMHYCCKHUX



peakui, ycloBUs UX NpOTeKaHus; 3anucbiBath ypaBHeHuss PUO u OBP; xapakrepuzoBarh
o0mIre CBOWMCTBA METANIOB U HEMETAIIOB, OOBSICHATH SIBICHUS KUCIOTHOCTH, OCHOBHOCTH U
aM(pOTEepHOCTH HA MPUMEPE OKCHJIOB M THAPOKCHJIOB 3JIEMEHTOB; YMETh COCTaBISATh YPAaBHEHUS
XUMHUYECKUX peakUuid, XapaKTepu3ylollMe XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEIIECTB;

. MIPOBOJUTH BBIYMCIICHUS: MOJIEKYJISIPHOM Macchl M MOJIIPHOM MaccChl BEUIeCTBa IO
XUMHUYECKUM (OpMysaM; MacCOBOM JIOIM XUMHUYECKOTO DJIEMEHTa B BEIIECTBE, KOJIWYECTBA
BeIlleCTBAa (MacChl) MO KOJMYECTBY BEIIECTBA (MAacce) OJHOIO M3 BEIIECTB, YYACTBYIOIIHUX B
peakiuy; pacu€Thl IO YPAaBHEHUIO XUMHUECKOM peakIMH; pacyeTbl Ha HaXOXKICHHE
MOJIEKYJIApHOH (OpMyJbl Ta3000pa3HOro BeElIECTBA MO €ro IUIOTHOCTH M MAacCOBOM Joiie
2JIEMEHTOB HJIX 110 IIPOIYKTaM CTOpaHHUSL.

. BJIQ/ICTh MOHSATUIHBIM allapaToM €CTECTBEHHBIX HAyK, IMO3BOJSIOLUIUM MO3HABATh
MHUD;

. NPUMEHSTh €CTeCTBEHHO-HAayUHble 3HaHUS [UIsI OOBSICHEHHS OKPYKAIOIIUX
SBJICHUM, COXpaHEHUs 3/I0pOBbs, 00ecreueHus: 0€30IaCHOCTH KU3HEAESTEIbHOCTH, OEPEHKHOr0
OTHOLICHHUA K HNpPUPOAC, PAallHMOHAIBHOI'O IMPUPOAOIIOIIB30BAHHA, a4 TAKXKE BBIIIOJIHCHUA POJIN
TPaMOTHOT'O OTPEOUTETIS;

® BJIaJICTh HpI/IéMaMI/I €CTCCTBCHHO-HAYYHbIX H8,6JIIOI[CHI/II>'I, OIIBITOB I/ICCJIGI{OBaHI/Iﬁ u
OIICHKH JIOCTOBEPHOCTH MOJYYSHHBIX PE3YIbTATOB;

. MOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAyYHOTO 3HAHUS ISl KaXKJOTO YeJIOBEKa,
HE3aBHCHUMO OT €0 MpOodeCCHOHATBHON AESITETbHOCTH;

. pa3nuyath (aKThl U OIEHKH, CPABHUBATH OLICHOYHBIE BBIBOJBI, BUAECTh UX CBS3b C
KPUTEPUSMHU OLIEHOK U CBSA3b KPUTEPHUEB C ONMPEIEIEHHON CUCTEMON LIEHHOCTEM.

° Y4aCTBOBATh B IUCKYCCHUAX I10 €CTCCTBCHHO-HAYYHBIM BOIIPOCAM;

®  HCIOJB30BATh Pa3IMYHbIE NICTOYHUKN WH(POPMAIINH ISl TOJATOTOBKH COOCTBEHHBIX
pabor;

e  KpUTHYECKHM OTHOCHTbCA K cooOmieHusM CMMU, copepkamuM  HaydHYIO
UH(OPMAILIHIO.

00y4aroUUiics 10JI2KeH 3HATh:
. CTPYKTYpPY EPUOANUECKON CUCTEMBI XMMHUYECKHX 371eMEeHTOB /.M. Menneneesa;
. 3aBUCUMOCTb CBOMCTB XUMHUYeCKUX 31eMeHToB Nel - 38 oT 3apsaa siaep aTOMOB U
CTPOEHHSI aTOMHBIX 3JIEKTPOHHBIX 000J04eK; (PU3NYECKUN CMBICI HOMEPOB IPYIIBI U MEPUOJIA,
MOPSAKOBOTO (aTOMHOT0) HOMEpa XMMHUYECKOTro 3JIeMeHTa B mepuonuyeckoi cucreme JI.U.

Menneneena;



. 3aKOHOMEPHOCTH HW3MEHEHHsI CBOIMCTB XHMHMYECKHX OJJIEMEHTOB; CIOCOOBI
00pa3oBaHUs HWOHHOW, KOBAJICHTHOW (HEMOJIIPHOM W TIOJSPHOM), JTOHOPHO-AKIENTOPHOM,
METaJUINYECKON U BOJOPOAHON CBA3EH;

. MEXaHU3M DJIEKTPOJIUTUYECKOM AMCCOIMAllMM B BOJE BELIECTB C HOHHOW H
KOBAJICHTHOM TOJIIPHOH CBSI3bI0; CYIITHOCTh PEaKIUii HOHHOTO OOMEHA,

. CYIITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMII HA OCHOBE AJIEKTPOHHOTO
OaslaHca; TUAPOJIU3 COJIEH MEPBON CTaINU;

. oOmue CBoicTBa MeTauioB TaBHbIX noarpyni | - Il rpynm u npencraBuTenei
METaJUIOB MOOOYHBIX HOATPYIIL: ME/lb, XPOM, JKEJIe30, MapraHel;

. CBOWCTBA OTJEJIHBIX HEMETAUIOB M MX COEIMHEHMH riaBHbIX noxarpynn V- VII

Ipymni B CBIA3M C HUX IIO0JTOKCHUCM B HepHOHHHGCKOﬁ CUCTEM XUMHYCCKHUX JJICMCHTOB

JI.1.Menneneena;
. CYIIHOCTb TEOpUM CTPOCHHUS OpraHHdYecKux coenuHeHud A.M. bytieposa;
3aBUCUMOCTD XMMHUYECKUX CBOWCTB OPraHUYECKUX COCIMHEHMH OT CTPOEHMS YITIEPOAHOMN

LeNHU, BUJIa XUMUYECKOH CBSA3M U HANW4Ms (PyHKLIMOHAIBHBIX IPYIII,

. CYLIHOCTb B3aUMHOIO BJIMSHUS aTOMOB B MOJIEKYJaX OPraHMYECKUX BEILECTB;
MEXaHU3M PEaKLUni 3aMEIECHUs U IPUCOCTUHEHUS;

. 0 LIEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHE MUDA;

. 0 MPUPOJE KaK €UHOM LIEIOCTHOU CUCTEME;

. 0 B3aUMOCBSI3U ¥ B3aMMO3aBUCUMOCTH YeJIOBEKa, IPUPOJIbl U OOLIECTBA;

° 0 MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BcenenHoit;

. HauOosee BaXXHbIE OTKPBITUS M JOCTI)KEHHS B 0OJAaCTH €CTECTBO3HAHUS,
MTOBJIUABIINE HA YBOJIFOLIUIO NPEJCTABICHUM O MPUPOJIE, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

. O BIIMSHUM €CTECTBEHHBIX HAyK Ha OKPYKAIOIIYI0 Cpeay, 3KOHOMHYECKYIO,
TEXHOJIOTHYECKYIO, COLUATIBHYIO U ATHYECKYIO C(hephl ACSITEIbHOCTH YEJIOBEKA;

. Hay4yHbI€ METO/Ibl IO3HAHUS IPUPOJIbI U CPENICTBA U3YUECHUS MEraMHupa, MaKpoMupa
Y MUKpPOMHUpa.

B pesyabrare ocBoeHusi padoueil mMporpaMMbl y4eOHOH JUCHUILIMHBI

XuMust 00y4arOmmics 10J15KeH UMETh:

. HaBBIKM Oe30omacHO paboThl BO BpeMsl NPOEKTHO — UCCIENOBATEIbCKOW U

AKCMEPUMEHTAIBHON AEeSITETbHOCTH, IIPU UCIIOJIB30BaHUH JIAOOPAaTOPHOTO 000PYAOBaHUS.



1.4. KousuyecTBO 4YacoB Ha oOCBOeHHE Ppadodeil mnporpaMmmsbl Yy4yeOHOM
TUCHUTLTHHBI

Jns mpodeccuit cpeaHero mpo@ecCHOHATBLHOTO OO0pa30BaHUS TEXHUYECKOTO
npoduiIs MakcuMaibHas ydeOHas Harpys3ka oOyudaromierocs cocrapiser 171 gac, B Tom
qHCcIe:

00s13aTeIbHOM ayIUTOPHOU yueOHOM Harpy3ku obydaromierocst 114 gacos;

CaMOCTOSITEILHOM pab0Thl 00yUaromerocs 57 4acos.



2. CTpyKTypa U coJep:kaHue y4eOHOH M CUUIIHHbI

2.1. O0bem yueOHOI TUCHUIJINHBI M BUAbI Y4e0HOH padoThI

Buj yueOHo# paGoThI

0O0nLeM 4acoB

MaxkcumajibHas y4eOHas HArpy3ka (Bcero) 171
Oo6s13aTesibHAsI Ay IMTOPHAS y4eOHAasi HArpy3Ka (Bcero) 114
B TOM YHCJIE:

IIPaKTHYECCKHUE 3aHATHS 74
CamocrosiTesibHasi padoTa od0yuyaruerocs (Bcero) S7

B TOM 4YHCIJIC:

Buvinonnenue pepepamos

Buvinonnenue npeSeHmaL;uL?

Paboma c ONOPHBIM KOHCNEKNMOM

Buvinonanenue unousudyanvrulx 3a0anutl

[IpoMexxyTouHas atTectauus B ¢popme oupghepenyuposannozo 3auema




2.2. TemaTnyecknii IJIaH M coJiepkaHue padoyeil NPOorpaMmbl Y4eOHON TMCHUIIIMHBI « XUMMS»

HaumeHoBaHue Copaeprxanue yued0HOT0o MaTepualia, JJ1abopaTopHble U MPAKTHYECKHEe PA0OTHI 00y4aIOI[UXCS. KoanyecTtBo | YpoBeHb
pa3aeaoB H TeM (ecnu npedycmompenvi) JacoB OCBOEHHUSI
1 2 3 4
IHOBTOPEHHME Cojaepsxanue yueOHOro MaTepuaJia 4 2
1 Wuctpykrax mo OT. Ilepmomnmyeckmit 3akoH u llepmomndeckas Tabimuma XUMHYECKHX
aneMeHToB. CTpoeHue aToma.
2 Tunbsl xuMuyeckux cBA3ed. TUIbI XUMUYECKUX PEAKIIUI.
3 OCHOBHBIE KIJIACCHI HEOPraHWYeCKHX BemlecTB. [eHeTWdeckas CBA3b HEOPraHWYECKUX
BEIICCTB.
KonTpoibHbie padoThI 1 2
1 | BBomHBIH KOHTPOIIB.
Pazpean 1.
OPITAHMYECKAS
XUMMUA
Tema 1.1. Coaepsxanue y4e0HOro MaTepuaJia 6 2
BBeaenue B
OPTaHMYECKYI0 XHMHIO 1 Teopus cTpoeHUsI OPraHUIECKUX BEIIECTB.
2 N3omepusi. Bunbel nzomepuu.
3 I'uGpuau3aius aroma yriepojaa. Bujbl rubpuau3alium.
4 Buapl XuMuuecKkoi CBsI3U B OpraHU4ECKOM XUMUMU.
5 Tunel XUMHYECKOW peakuu B opraHwdeckod xumuu. Kiaccupukanus opraHHYECKUX
BEIICCTB.
6 OcCHOBBI HOMEHKJIATYPbl OPraHNYECKHX BEIECTB.
CamocTrosiTenbHasi padoTa 3 2
1 Pa3pbIB XUMUYECKOH CBSI3U B OPraHUYECKHX BEIECTBAX.
2 ParponasbHast HOMEHKIIATypa OpraHIeCKHX BEIECTB.
KoHTpoJibHbIE PadOTHI -
Tema 1.2. Conep:xanue yueOHOro MaTepuaJa 9 2
YriaeBoxopoabl 1 AJnKaHBI: CTPOCHHE, U30MEPUs, HOMEHKIIATYpa, PU3NIeCKUe CBOMCTBA, MOITyYCHHUE.
2 XUMHUYeCKNe CBOMCTRA.
3 AJKEHBI: CTPOEHHE, H30MEpHsi, HOMEHKIATypa, (U3NYECKHE CBOWCTBA, IOJIyYEHHE,

XHMHUYCCKHE CBOMCTBA.

4 AJIKEI,Z[I/ICHI:I: CTPOCHUC, XUMHUYCCKUC CBOICTBA. Kay‘l}/KI/I.

5 AJIKWHBI: CTPOCHHE, H30MepHs, HOMEHKJIATypa, (pu3mueckre cBOWCTBA, MOMy4YeHHe. AJKHHBL:




XUMHUYECKHE CBOICTBA.

6 ApeHsl: cTpoeHHne OeH3071a, ero (pu3MdecKkre CBOICTBA, MOMyYeHHE. XHWMHUYECKHE CBOICTBA
OeH30J1a ¥ €r0 TOMOJIOTOB.
7 [TpupoaHbIe HCTOYHHUKH YTIIEBOIOPOJIOB.
8 ["'eHeTHYecKas CBSI3b MEXKJLy KJacCaMH YTIEBOJOPOIOB.
CamocTrosiTesibHasi paboTa 4 2
1 | CocoOwl mepepaOoTKH MPUPOTHBIX YTIIEBOIOPOJIOB.
2 | Buppl kpekuHra v X TEXHOJIOTHHECKHE XapaKTEPHCTHKH.
3 | Kokcoxumuueckoe Ipor3BOZICTRO.
4 | Vcropust OTKpBITHS IPUPOIHOTO KaydyKa M TEPBOTO COBETCKOTO CHHTETHYECKOTO KayyKa.
KonTpoibHbie padoThI 1 2
1 | Ilo Teme «YrieBogopoas».
Tema 1.3. Conep:xaHue yae0HOT0 MaTepHaJa 13 2
Kucnopoaconep:xamue 1 CrupThl: COCTaB, KJIacCU(pUKAIUS, U30MEPHS, HOMEHKIIATypa, (PU3UYECKUE CBONCTBA U
opraHnvecKue BelecTBa NOJy4YeHHe.
2 XuUMHYeCKHe CBOMCTBA MPeJIeTbHBIX 0JTHOATOMHBIX clTUpTOB. [IprMeneHne.
3 MHOroaToMHbBIE CITHPTHIL.
4 ®DeHOoJIBI: CTPOCHUE, PU3NUECKUE U XUMHUUCCKHE CBOMCTBA, IPUMEHEHHUE.
5 ANBJIETUIBI U KETOHBI: KJIacCH(UKAIUS, U30MEpHs, HOMEHKIIATypa, nmonydenue. CTpoeHue u
(hr3uuecKre CBONCTBA allbJAECTHJIOB.
6 XuMHYecKe CBONCTBA abICTHIOB 1 KeTOHOB. [[puMeHeHme.
7 Kap0OoHOBBIE KUCIIOTHI: CTPOCHHUE, KIIaCCU(UKAIUS, HOMEHKIIATypa, MOJIydeHUe U (PU3HUECKUe
CBOMCTBA.
8 XUMHUYECKHE CBOWCTBA, NONTy4YeHHe KapOOHOBBIX KUCIIOT.
9 Caoxuble 3¢upsl. Kupsbl.
10 | I'enernueckas cBA3b KHCIOPOJCOACPIKAIINX OPraHUUYECKUX BEIIECTB.
11 OO000I1IEHNE U CUCTEMATU3ALIMUS 3HAHUI 110 TEME.
JlaGopaTopHble 3aHATHSA
IIpakTHYecKHue 3aHATHSA 2
1 | «Crnprsi. Kap6oHOBBIE KHCTOTBD)
CamocTosiTeJibHast padoTa 2
1 | ®usnosorunyeckoe ACHCTBUE CIIUPTOB Ha YEIIOBEKA.
2 | lMoxyvenue U pa3HOBHJIHOCTH MbUTA. [IprMeHEHHE pa3InYHbIX BHJIOB MBLJIA.
3 | CuHTeTHUECKHE MOIOIIIE CPEACTBA.
KonTposbHbIe padoThI 2

10




1 | ITo Teme «KHCJ’IOpOHCO)ICp)KaHII/IG OpPraHn4YCCKUC BCIICCTBA»

Tema 1.4.
YrieBoanl

Cojaepixanue yueOHOr0 MaTepuaJia

1 | YraeBonsl: cocTaB u Kiaccudukarmss. MoHocaxapuasl. I eKCo3bl.

2 | Jucaxapuasl. Baxkneliiue mpeacTaBUTEIIN.

3 | oaucaxapuapl: KpaxMai U HEJUTI0N03a.

4 | lonucaxapusl: Kpaxmall H [EeJUTI0I03a.

JlaGopaTopHbIe 3aHATHS

IIpakTH4yeckne 3aHATUSA

CamocTosiTejibHast padoTa

1 [IpuMeHeHUE U MPaKTHYECKOEe 3HAUYCHUE AUCAXaAPHJIOB.

2 Oco0eHHOCTh )KUBOTHOTO KpaxMaJia.

KoHTposabHble padoThl

Tema 1.5.
A3oTcoaep:xamue
opraHuyveckKue BellecTBa

Copep:xaHue y4eOHOro MaTepuasa

1 | AmuHsL

2 | AMHHOKHUCIIOTBI.

3 | benkn.

JlaGopaTopHble 3aHSITUS

HpaKaneCKne SAHATUSA

1 | «YrneBonsl. beakny.

CamocTrosiTeIbHBIC Pa00ThI

1 I'eTeponukinnyeckue BeniecTsa

2 PacTurenbHbBIE U JKUBOTHBIC OCIKH

KonTpoibHbIe padoThI

1 | o temam «YraeBomb», « A30TCoaepKaIIMe OPraHHUECKHE BELIECTRA»

Tema 1.6.
Buoaornueckn
AKTHBHbIE BelIeCTBA

Conep:xanue yueOHOro MaTepuaJa

1 | Buramunel. @epMeHTHI.

2 | T'opmonsl. JlekapcTsa.

JlabopaTopHbIe 3aHATHS

IIpakTHYecKue 3aHATHSA

CamocTtosiTeIbHBIE pa00ThI

1 Bronornyecku akTUBHBIE TOOABKU.

2 HCO6XOI[I/IMOCTI> MPpUHUMATh YCJIOBEKY CUHTCTUYCCKINEC BUTAMHHEL.

KonTpoasHas padora

Tema 1.7.

Conep:xanue yueOHOro MarepuaJia
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BricoxkoMoJIeKYISIPHBI
€ COeIMHEeHHA

OcnoBHble nousaTusi, knaccugukaims BMC. OcHoBHble xapakTepuctuku BMC.

OCHOBHBIE MPEACTABUTECIIN IJIaCTMACC. OCHOBHBIE npEACTAaBUTCIIN BOJIOKOH.

WIN|F-

OpFaHI/I‘ICCKaﬂ XHUMHS B IOBCEJHEBHOM KW3HH YEJIOBEKA.

4

O600maronmil ypoK 1o Kypcy OpraHndecKoi XUMHUH.

JlabopaTopHble 3aHATHS

IIpakTHYecKkue 3aHATHSA 2
1 « menTH(UKAINST OPraHUIEeCKUX BEIIECTBY
2 «M3ydeHne CBONWCTB M pacO3HABAHHE IJIACTMACC U BOJIOKOH»
CamocTosiTeIbHbIE PAa00ThI 2
1 [TonuMepHbIe BeleCTBa, MPUMEHsIEeMbIE B MOel podecchH.
2 [MonuMepHbIe MaTepHabl, UCTIOIB3YEMBbIC JJIsl H3TOTOBICHHS TOJIYIPOBOAHUKOB H
CBETONPOBOAHUKOB.
KonTposabHbie paboThl
Paznen 2.
OBLIAS XUMMUSA
Tema 2.1. Coaepxanue y4eOHOr0 MaTepuaJia 2
Crpoenue aToma 1 ATtoM — crioxkHast yactuua. CoCTOsIHHUE 3JISKTPOHOB B aTOME. DJIEKTPOHHBIE KOH(UTypalyu.
2 KBanToBsie uncina.
3 BaneHTHble BO3MOKHOCTH aTOMa.
4 Ileprnoanueckuii 3aK0OH M NepUOJHUYECcKasi TAOIMIa XUM. 3JIEMEHTOB B CBETE 3JIEKTPOHHOTO
CTPOEHHUSI aTOMa.
JlabopaTopHble 3aHATHS
IpakTHyeckune 3aHATHS
CamocTosiTeibHbIE PA00ThI 2
1 Kpucrannmueckue peméTku.
2 Kpucrannmueckas CTpyKTypa IPOBOJIHUKOB U IOJIYTIPOBOTHUKOB.
KonTtpoabHbie padoTsl
Tema 2.2. Conep:xanue yueOHOro MaTepuaJa 2
CrpoeHue BemecTsa 1 Xumnueckast cBsi3b. CBOWCTBa KOBaJIeHTHOU CBsi3U. | mOpuanzanus opOutaneil 1 reoMeTpust
MOJIEKYJI.
2 Uuctele BelecTBa U cMecu. JlucnepcHble CUCTEMBI.
3 PacTtBOpenne Kak GU3NKO-XMMHUIECKUH TPOITECC.
JlaGopaTopHble 3aHATHSA
IIpakTHyeckune 3aHATHSA
CamocrosiTeJbHbIe PA0OTHI 2
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1 MexMOJIeKyIIsIpHOE B3aUMOJIEHCTBHE.

2 Crioco0b!I BEIpaKEHUST KOHIIEHTPAITIH PACTBOPOB.
KonTpojibHbie padoThl 2
1 | ITo Temam «Ctpoenue atomay, «CTpOCHHE BEIIECTBAY.
Tema 2.3. Coaeprxanue yueOHOro MaTepuajia 2
XumMuyecKue peakuun 1 Knaccudukanms XuMHUUECKHX peakiii B OpraHM4ecKoi 1 Heoprannieckoi xumun. [logemy
UAYT XMMUYECKUE PEAKIIHU.
2 CxopocTh XUMAYeCcKUX peaknnuii. OOpaTUMOCTh XMMHYECKUX PEAKIHA. X UMHIECKOe
paBHOBECHE.
3 OnexTponuTryeckas aucconuanyst. BopopoaHslii mokasarens.
4 I'uaponms.
JlaGopaTopHbIe 3aHATHS -
IpakTHyeckune 3aHATHS 2 2
1 Penienne sKcepriMEHTATBHBIX 33124 [0 TeMe «DJIEKTPOIUTHIECKAS TUCCOIIHALIUSY.
2 Penrenne sxciepuMeHTAIBHBIX 33124 110 TeMe «[ uapommsy.
CamocTrosiTesIbHBIC pa00ThI 3 2
1 CubHBIE U c1a0Bbl€ 3JICKTPOJIHTHL.
2 Karanmus.
3 KoncraHTta paBHOBeCHSI.
KonTtposabHble patoThl -
Tema 2.4. Coaepxanue y4eO0HOro MaTepuaJia 10 2
BemecTBa u ux 1 Mertamsl. OO1ue crocoObl MOTy4YeHNs METAIIIOB.
CBOMCTBa 2 Ypok-ynpaxHeHue 1o teme «MeTrauiby.
3 Hewmeramsl.
4 Ypok-ynpaxkneHue no Teme «Hemeramibny.
5 KucnoTsl oprannyeckre 1 HEOpraHudecKue.
6 OcHoOBaHHs OPraHNYECKHE U HEOPTaHMUECKHE.
7 AmMboTepHbIe COeIMHEHNs] OPraHMYeCKHe M HEOPraHHIECKHe.
JlaGopaTopHble 3aHATHSA -
IIpakTHYecKue 3aHATHSA 2 2
1 Penrenue skciepuMEHTAIBHBIX 334a4 110 HEOPraHMYECKOH XHUMHUH.
2 I'eHeTnueckast CBsA3b MEXAy HeMeTalJIJaMi OPraHMUECKUX ¥ HEOPraHUYECKHUX BELIECTB.
CamocTosiTeibHbIE PAa00TBhI 4 2
1 Koppo3zus metaios.
2 Cr1oco0BblI 3aIIMTHI METAJIOB OT KOPPO3HUH.
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3

ONeKTpoNn3.

4 Hcmonp30BaHre HEMETAUIOB B TEXHHUECKHX MTPHOOpPaX.
KonTpoJibHble padoThl 1 2
1 | IIpoBepounast pabora 1mo Teme «BemecTBa 1 UX CBOMCTBAY.
Tema 2.5. Coaeprxanue yueOHOro MaTepuajia 7 2
XumMus B KU3HU 1 XUMUA U IKOJIOTHSL.
oduecTBa 2 XuMUs B IPOU3BOJICTBE.
(CII-11) 3 | Xumus B cenbCKOM X03siicTBe.
4 XWMUS ¥ TIOBCEHEBHAS KM3Hb YEIOBEKA.
5 XuMmus B Moel IPOQeCCHH.
6 O0600mIaIIMiA YPOK MO KypCy «XUMHS».
CamocTosiTeIbHbIE PaGOThI 2 2
1 Hcnonp30BaHe XUMHYECKUX BEIIECTB B OBITY.
2 XUMHUECKHE Peakliy, TPOTEKAIONINE B OPraHu3Me YelIOBEKa.
KoHTposbHbIe padoThI 1 2
1 | JuddepennupoBannbiii 3a4€T.
Tema 2.5. Coaepxanue yueO0HOro0 MaTepHuaJia 7 2
XuMus B KU3HU 1 XUMHUS U 3KOJIOTHSL.
o0mecTBa 2 XWMHS B IPOU3BOJICTBE.
(M-11) 3 XMMHS B CETBCKOM XO3SIHCTBE.
4 XWMUS ¥ TIOBCETHEBHAS )KM3Hb YEIOBEKA.
5 Xumus B Moel IpodeccHu.
6 I'eHeTnveckas CBA3b MEXIY KJIaCCaMU HEOPTaHUYECKHUX M OPTAaHMYECKUX BEIECTB.
7 0060011aI0NUI YPOK 10 KypCy «XUMHSY.
CamocTosiTeIbHbIE PAGOTHI 3 2
1 Mcnonp30BaHNe XMMHUYECKUX BEIIECTB B OBITY.
2 XUMHUYECKHE PeaKLH, NPOTEKAIOIINE B OPraHU3Me YeJIOBEKa.
Hmozo: 114
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3. YcaoBus peanusanuu padoyeil nporpaMmMbl y4e0HOM JUCHMIITIMHBI

3.1. TpeGoBaHusA K MUHMMAJBLHOMY MaTEePHAJIbHO-TEXHUYECKOMY 00ecrevdeHHIo
B npornecce peanuzarnuu pabodeil mporpaMMbl y4eOHON TUCIMIUIMHBI <« XHMHUS

UCTIONIB3YETCSl YIeOHBINM KaOWHET XUMUHU.

Obopyoosanue yuebrnozo kabunema.

. [TK «Samsung»

. TesneBu3op « opu30HT»

. BHJICOMarHUTOPOH «SONY»
CD oucku:

O30HOBBIH AT

DVD oucku:

- OOpazoBarenbHas KoyUeKus: «Xumus. ba3oBblit Kypey; 1abopaTopus cucteM
MysbTuMenna Mapl TY

- JleMOHCTpalmoHHOE MOYyPOYHOE TIaHupOoBaHue «OpraHuvecKas XuMUs: B TOMOIIIb
YUUTEIIIO;

- «BuraMuHBI»;

- «AHTHOUOTHKNY, «JIekapcTBEHHBIE IpenapaThl»;

- «KBaukay.

Tabnuyol:

I'omonoruueckuit psin Bemects ooueit popmynsl Cp Hopg

I'omonoruueckuit psn BemectB oobueit popmynsl Cp Hopt2O

IN'omonoruueckuii psan Bemects oomen popmyisl C 1HontiNO2

I'omonoruueckuii psan BemiectB oobmen Gpopmyinbr C, HopssN

I'omonoruueckuit psn BemiectB oouieit popmynsl Cp Hop

I'omonoruueckuit psn BemectB oouieit popmynsl Cp Hopso

INomonoruueckuii psn BemiectB obmen Gpopmyinsr C, Hop-o

I'omonoruueckuii psan Beurects oomen Gpopmyinsr C, HonOz

I'omonoruueckuit psn BemectB oobmieit popmynsr Cp HopO

IIpuMeHeHue yrieBonoB

OO6pa3oBaHre XUMUYECKUX CBSA3EH B MOJICKYJIaX

CTpyKTypbl IOJUMEPOB

IlepepaboTka HEQTH

Kokcoxumnueckoe npon3BoaCTBO

Kayuyx

Mexananu3m p€aKkiru 3aMCIICHUA U MTPUCOCANHCHU A



Buasl nzomepun

benok

Cucrema yrieBoaopo/10B
3.2. UndopmannonHoe odecreyeHne 00y4eHus

Ilepeuennb peKOMeHIyeMbIX Y4eOHbIX U31aHNUM, HNuTepHeT-pecypcos,
JAOMOJIHUTEILHOM JTUTEPATYPHI

OCHOBHBIE HCTOUYHHUKH:

o JLA. IIBetkoB «Opranndeckas xumus 10»: Mocksa, «IIpocsemnienney, 2015

¢ O.C. I'abpuensa «Xumus 10» (6a30Bb1il ypoBeHb): Mocksa, poda, 2015

e O.C. I'abpuensn «Xumus 11» (6a3oBbIit ypoBensb): poda, Mocksa:2015

e O.C. I'abpuensn, I'.I'. JIpicoBa «Xumus 11» (6a30Bblii M yriyOnEHHBIM YPOBHH):
Mockaa, JIpoda, 2015

I[OHOJIHI/ITGJIBHI)IG HCTOYHUKMH.

e [OM. Epoxun «Xumus» (pekomengoano MO P® B kauecTBe yueOHMKa IS
cryneatoB OV CIIO): Mocksa, Akanemus,2001

e O.C. T'abpuensn, WU.I'. OctpoymoB «Xumus» (momymeHo MO P® B kadecTtBe
yuebHuka 1 crynentos OV CIIO): Mocksa, U1 Akanemus, 2006

. F0.M.Epoxun Xumus. -M.: <KACAJEMA». 2001

. O.C.I'abpuensn, U.I'.OctpoymoB Xumus. — M.: cKACAJJEMA». 2006

e YmakoB C.A. Dkosornueckoe cocrosiHue teppuropun Poccun.- M.: Axkagemust, 2001

e  ®denepanpHbIi KOMITOHEHT roCy1apCTBEHHOIO CTaHJapTa ob1ero
oOpa3oBanus. / MunucrepctBo oopazoBanus PD. - M., 2004.

e Ky3nenoa H.E. OOyueHme XUMHUM Ha  OCHOBE  MEXIPEIMETHOMN
unrerpanuu / H.E.Ky3nernosa, M.A. [llaranos. - M., 2004.

e XumHMd B  IIKOJE:  HAay4yHO-TEOPETUYECKMM M METOOUYECKHH  KypHAJ
yapexaeH MunuctepcTBom oopazoBanus U Hayku PD.

=  ceHTs0ps Xumus: NpWJIOKEHUe K rasere «l CEHTSIOps» yUpexaeH
MunucrepcTBOM 00pa3oBaHus U Hayku PO

e  DIIEKTPOHHOE yuebHoe nocoOue «JleMoHCTpamoHHOE MJIAHUPOBAHHUE

«O6mas xumus» OO0 «PMT kommanumy» r. Bonrorpan

e HuTepHeT-pecypcesl:

1 www. krugosvet.ru /yausepcanbHas sHnuKI0ne s «Kpyrocser»/;
2. http:// sciteclibrary.ru /aayuno-texauveckas 6ubnmmorexa/
3

www.auditorium.ru /6ubnmoreka HHCTUTYTa «OTKPHITOE 0OIECTBOY/
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4. KoHTpPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHHUS Y4eOHOH TUCIUNIHHBI

KoHTposib 1  omeHka  pe3ylbTaTOB  OCBOCHUS  YYCOHOM  JUCITUIIIIMHBI
OCYIIIECTBIIICTCS MPENoJaBaTelieM B TMPOILECCE MPOBEACHUS MPAKTUUYECKUX 3aHSITHU,
TECTUPOBAHUS, TPAKTUYECKHX pPaOOT, KOHTPOIBHBIX pabOT, a TaKXKe BBIMOTHEHUS
00y4JaroUMHC UHANBUIYAIBHBIX 3a/IaHUH, POEKTOB, UCCIIECTOBAHUM.

4. KoHTpoJIb U OLlEHKA Pe3yJIbTATOB OCBOEHUN Y4eOHOH JUCIHILIHHBI

KonTposb 1  omeHka  pe3ylbTaTOB  OCBOCHUS  YYCOHOM  JUCITUIIIIMHBI
OCYIIIECTBIIICTCS TMpEroaaBaTesieM B TPOIECCe MPOBEACHUS NPAKTHUYCCKUX 3aHITHH,
TECTUPOBAHUS, IPAKTHUUYECCKUX pabOT, KOHTPOJBHBIX pabOT, a TaKXe BBHIIOJIHCHUS
00y4JaroMUMHKCT UHANBUIYATBHBIX 3a/IaHUH, IIPOEKTOB, UCCIICIOBAHU.

Pe3yabTarsl 00yueHust DopMbI U METOABI
KOHTPOJIS M OLIEeHKH
pe3yJ1bTaToB
o0yueHust
NPUMEHATH TpaBWIa TEXHWKH Oe3omacHocTH mpu obOpamenun c | CobecenoBanue,
. . TECTUPOBAHUE
XMMHUYECKOH MOCyI0H, 1a00paTOPHBIMU U XUMHUYECKUMH PAaCTBOPAMU;
Pabota ¢ paznuuHbIMU
IIPOBOAUTH OMBITHI [10 U3YYEHUIO CBOMCTB OPraHUYECKUX BEILECTB; HMCTOYHUKAMU
. . uH(popManuu
MI0JIb30BaThCsl CUCTEMAaTUYECKOM HOMEHKJIATypOd OpraHM4eCcKUX .
OpOHTAIBHBIH,
COCIMHEHHI; COCTABIISATH MOJIKYJISIDHBIE W CTPYKTYpHBIE (OPMYIBI | MHIUBUAYAJIbHOE
oIpoc

OpraHUYeCKUX COEAUHEHUH U COCTaBIISATh YPABHEHUS XUMHYECKHX
peakuuii, MOATBEPKIAIOUIMX CBOWCTBA M3YYEHHBIX OPraHUYECKUX
COEMHEHUI, UX TCHETUYECKYIO CBS3b;

XapakTepru30BaTh XUMHUYECKHI 3JIEMEHT IO €ro IMOJOKEHUIO B
MEPUOJNYECKON CUCTeME XMMHUYecKuX 3iieMeHToB .M. Menneneesa;
ONPENENATh TUI XMMUYECKOW CBSI3M M OCHOBHBIE €€ XapaKTEPUCTUKH B
Pa3IMYHBIX COEAMHEHMSIX; OINPEAENATh THUI XUMHUYECKUX pPEaKIui,
YyCJIOBHSI WX TpOTeKaHus; 3amuchiBaTh ypaBHenuss PO u OBP;
XapaKTepu3oBaTh OOIIME CBOWCTBA METAUIOB W HEMETAJUIOB;
OOBSICHATH SIBICHUS KUCIOTHOCTH, OCHOBHOCTH M aM(oTepHOCTH Ha
IIpUMEpPE OKCHUJIOB M TUAPOKCHIOB DJEMEHTOB; YMETh COCTaBIIATh
YpaBHEHUS XUMHUYECKHX PEAKIUH, XapaKTEePHU3YIOIINE XUMHYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

MPOBOANTH BBIYMCICHUS: MOJEKYJISIPHOM MacChl M MOJIIPHOM
Macchl BEIIECTBA IO XWMHUYECKUM ¢GopMysiaM; MacCOBOM TOIHU
XUMHUYECKOT0 3JIEMEHTa B BEIECTBE; KOJUYECTBA BEIIeCTBa (Macchl)

M0 KOJIMYECTBY BEIIECTBAa (Macce) OJTHOTO M3 BEIIECTB, yYaCTBYIOIIUX
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B peaKkLUM; pacu€Thl 110 YPABHEHUIO XMMUYECKON PEAKLIMHU; PACUETHI Ha
HAXOXKACHUE MOJEKYISPHOW (OpPMYIBI Ta3000pa3HOrO BEIIECTBA I10

€ro IUIOTHOCTH M MAacCOBOH A0JI€ JJIEMCHTOB HJIM IIO0 IPOAYKTaM

CrOpaHusl.
BJIQJIETh  ITOHATUWHBIM

IMMO3BOJIAIOIIUM IMO3HABATh MUDP,

OPUPOJE,  PALUOHATIBHOIO

IIOHUMAaTh 3HAYUMOCTH

ACATCIIBHOCTH,

Hay4YHYI0 HH(pOpMaIHIo.

anmapaTom

OKPY)XAIOIIUX  SBJICHUH, COXpaHEHUS

KaXxXJa0ro 4cjJI0BCKa, HCE3aBHCHMO

HCIIOJIB30BaTh pa3jIMIHBIC HUCTOYHHUKH

MOATOTOBKU COOCTBEHHBIX paloT;

INPUMCHATE C€CTCCTBCHHO-HAYUYHBIC 3HAHUA I 00BsACHEHUS

0€30MacCHOCTH  KHU3HEAEATENIbHOCTH, OepeKHOro
IIPUPO/IONOIb30BAHUS,
BBINOJIHEHUS POJIM IPaMOTHOT'O OTPEOUTENS;
BJIAJIETh MPUEMAaMHU €CTECTBEHHO-HAYYHBIX HAOJIOJEHUN, OIIBITOB
UCCIIEIOBAaHUM U OLIEHKH JIOCTOBEPHOCTHU MOJyYEHHBIX PE3YyIbTATOB;
€CTECTBEHHO-HAYYHOI'O0 3HAaHMS JUIsS

OT ero mnpodeccHoHanbHON

paznuuath (aKThl U OIICHKH, CPaBHUBATh OICHOYHBIC BBIBOJIBI,
BUAETh MUX CBSA3b C KPUTEPUSIMU OLEHOK U CBSI3b KPUTEPUEB
C ONIPEAEIIEHHON CUCTEMON LIECHHOCTEN.

Y4aCTBOBATh B NUCKYCCUAX IO €CCTCCTBECHHO-HAYYHBIM BOIIPOCAM;

KPUTHYCCKHU OTHOCUTBHCA K COO6IJ.I€HI/I$IM CMI/I, COJACpKallnuM

C€CTCCTBCHHBIX HayK,

3A0POBbA, obOecrieueHus
OTHOIICHHUA K

a TaKXC

uHbopManuu Ui

OlcHKa 3HAaHUM, YMEHUN U HABBIKOB IO PE3yJIbTaTaM TEKYILIETO U UTOTOBOIO KOHTPOJIS
IIPOU3BOJUTCS B COOTBETCTBUM C YHUBEPCAIBHON IIKAJION OIICHUBAHUS

ITpoueHt KauecTBeHHasi OlleHKa HHIUBHIYAJTbHBIX
Pe3yJbTATHBHOCTH 00pa3oBaTeJIbHBIX T0CTHKEHHUI
(IpaBHJIBLHBIX OTBETOB) 0aJl1 (0OTMETKA) BepOaJbHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOpOIIO
70-79 3 YIOBJICTBOPUTEITHHO
Mmenee 70 2 HE yJIOBJICTBOPUTEIHHO
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