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1. TacmopT padoyeil nporpaMMbl y4eOHOW U CIUIINHbBI

1.1. Ob6saacTh npuMeHeHus1 padoyeii NporpaMmbl

PaGowast mporpamma y4eOHON AMCHUIUIHHBI «XHUMHUS» OTPAXKACT 00SM3aTEIbHBIN
MHHAMYM COJICpKaHHs 00pa3oBaTeIbHOM MPOTPaMMBI CPEIHETO 00IIero 00pa30BaHuUs C
yueToM TpeOoBanmii PDepepasibHOTO TOCYAApCTBEHHOTO 00pa3oBaTeIbHOIO CTaHAapTa
cpeaHero (MmoJIHOro) 00111ero 00pa3oBaHus 0 ACTPOHOMUMU.

[IporpamMmma TUCHMITIUHBI «XUMHUS» peaiu3yeTcs B TpeAesiax OCHOBHOU
npodeCCHOHAIBHON 00pa30BaTeIbHON MPOrPaMMbI M OCBAMBACTCS C YYETOM TPOQUIIS
MOJIy4aeMoro  MPOQECCHOHATBLHOTO  00pa3oBaHUS  TIO npodeccun  23.01.03

ABtomexanuk. [Ipu pazpaboTke mporpamMmsbl yuTeHa IpUMepHas porpamma « XUMHUSD.

1.2. MecTo y4eOHOM IMCHHUIUVIMHBI B CTPYKTYype OCHOBHOH HPO(ecCHOHAIBHOMN
o0pa3oBaTe/IbHOM NMPOrpaMMel. 001E00Pa30BaTENbHbII LIUKIL.

JucuuruinHa «XHUMHUs» BXOJAUT B COCTaB IpeaMeTHol obnactu «EctecTBeHHBIE
Haykn» ®I'OC cpennero obmero o0pa3oBaHus U HU3ydaercs B 001ieoOpa3oBaTeIbHOM

nukie yuyeonoro miana OIIOIT CIIO no pa6oueit npodeccun 23.01.03 ABTOMEXaHUK.

1.3. Hean m 3amaum y4eOHO#l padodeil mMporpaMMbl JAMCHMIUIMHBI — TPeOOBAaHMA K
pe3yJbTaTaM OCBOCHHUS AUCHHUILIMHBI:

B pe3yabtare ocBoenuss palodyeii mporpaMMbl  y4eOHOH  JHMCHUIIMHBI
o0yyaromiics 10J7KeH YMeTh:

J NPUMEHATh TMpaBWa TEXHUKU O€30MacHOCTH NpU OOpallleHMH € XUMHYECKOM
nocyJoi, 1abOpaTOPHBIMU M XMMHUYECKHMH pacTBOPAaMH; IMPOBOJUTH OMNBITHl 10 H3YYEHHIO
CBOWCTB OpPraHMYECKUX BELIECTB;

o II0JIb30BAaThCSl CHCTEMATHYECKOM HOMEHKIIATypOW OpraHMYeCKUX COEIMHEHU;
COCTaBIISATh MOJIEKYJISIPHBIE M CTPYKTYPHbIE (JOPMYJIbI OPraHUYECKUX COEAUHEHUN U COCTaBIIATh
YpaBHEHUS XHMHUYECKHX pEaKIMH, MOATBEPKAAIOIMNX CBONCTBA H3YYEHHBIX OPraHUYECKHX
COETMHEHMH, X TeHETHYECKYIO CBSI3b;

J XapaKkTepU30BaTh XMMHUYECKHHM AJIEMEHT IO €ro IMOJIOKEHHUI0 B MEPHOIUYECKOM
cucreme xumuueckux sneMmeHToB J[.M. MeHneneeBa; ompenenarb THUI XMMHYECKOM CBSI3U U
OCHOBHBIE €€ XapaKTEpUCTHUKUM B PA3JINYHBIX COCOUHEHHUAX; OMNPENENATh THUIl XUMHUYECKHUX

peakiuii, ycinoBusa MX NpOTeKaHus; 3anuchiBaTth ypaBHeHus PO wu OBP; xapakrepusoBarb



o0IIMe CBOWCTBA METAUIOB M HEMETAJUIOB;  OOBSCHATH SBJICHUS KHUCIOTHOCTH, OCHOBHOCTH U
aM(OTEpHOCTH Ha MPUMEPE OKCHJIIOB U TUAPOKCHUIOB AJIEMEHTOB; YMETh COCTABIATh YpaBHEHUS
XUMHAYECKUX PpEaKIUd, XapaKkTepU3yIOIMe XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIacCOB
HEOPTraHUYECKUX BEIICCTB;

. IIPOBOAMTH BBIYMCIICHUS: MOJIEKYJISIPHOM MacChl U MOJIIPHOM MacChbl BEILECTBA 110
XUMUYECKUM (OpMyJiaM; MAcCOBOM JOJM XHMHUYECKOTO JJIEMEHTAa B BEIIECTBE, KOJHMYECTBA
BeIlleCTBa (MAacChl) MO KOJMYECTBY BEIIECTBA (MAacce) OJHOIO W3 BEIIECTB, YYACTBYIOIIHUX B
peakuuu; pacu€Tbl 1O YPAaBHEHHUIO XHMMHYECKOW pEaKIMM; pacyeTbl Ha HaXOXIACHUE
MOJICKYJISIpHOH (hOpMYJIBI Ta3000pa3HOr0 BEIIECTBA IO €ro IUIOTHOCTH M MAacCOBOH JoJie
AJIEMEHTOB MJIH 10 TIPOIYKTaM CTOpPaHHSI.

e  BJAJICTh NOHSATHIHBIM allapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIIMM IO3HABAThH
MHUP;

®  [PUMCHATh CCTECTBCHHO-HAy4YHbIC 3HaHUS ISl OOBSICHEHHS OKPYXAFOIIUX
SIBIICHHUI, COXPAHCHUS 3[I0POBbs, 00ECIICUCHHs OE30MaCHOCTH JKU3HEACATEIbHOCTH, OEPEIKHOTO
OTHOLICHHUA K HNPHUPOAC, PallHMOHAIBHOI'O IMPUPOAOIIOIB30BAHHA, a4 TAKKE BBIIIOJIHCHUA POJIN
rPaMOTHOI'O OTPEOUTEIIS;

® BJIAZICTH HpI/IéMaMI/I €CTCCTBCHHO-HAYYHbIX Ha6JIIOI[eHI/II>'I, OIIBITOB I/ICCJIGI{OBaHI/If/'I u
OLICHKH JIOCTOBEPHOCTH TIOJTYYEHHBIX PE3YIbTATOB;

¢  [IOHMMaTh 3HAYMMOCTH €CTECTBEHHO-HAyYHOT'O 3HAHUS UIS KAKIOTO YellOBEeKa,
HE3aBUCHMO OT €ro NpogecCuOHaNbHOM e TeTbHOCTH;

o pasiindaTtb (i)aKTI)I M OLICHKH, CPAaBHUBATH OLICHOYHBLIC BBIBO/IbI, BUJCTH UX CBA3b C
KPUTEPHSIMU OLIEHOK U CBSI3b KPUTEPUEB C ONPENEIEHHON CUCTEMOM IIEHHOCTEH.

L4 Y4aCTBOBATh B AMCKYCCUAX IO €CCTCCTBCHHO-HAYYHBIM BOIIPOCAM;

®  WHCHOJB30BATH PA3IMYHBIC HCTOYHUKH MH(POPMALIUH IS IOJTOTOBKHA COOCTBEHHBIX
pabor;

®  KPUTHYECKHM OTHOCHTHCS K cooOmenussMm CMMU, coxmepkamuMm — HaydHYIO
UH(OPMALIHIO.

o0yuyaruuiicst 10J15KeH 3HATh:
. CTPYKTYpPY EPHUOANUYECKON CUCTEMBI XMMUYECKHX 311eMeHTOB /.M. Menneneesa;
. 3aBUCUMOCTh CBOMCTB XMMUYECKHX 31eMeHTOB Nel - 38 oT 3apsa suep aToMOB U
CTPOEHUSI AaTOMHBIX JIEKTPOHHBIX 000J104€eK; (PU3NUECKUN CMBICII HOMEPOB TPYIIIBI U MEPUO/Ia,
MOPSAKOBOTO (aTOMHOT0) HOMEpa XMMHUYECKOTO 3JIeMeHTa B mnepuoaudeckoi cucteme JI.U.

Menneneena;



J 3aKOHOMEPHOCTH HW3MEHEHHsI CBOICTB XHMHMYECKHX OJJIEMEHTOB; CHOCOOBI
00pa3oBaHUs HWOHHOW, KOBAJICHTHOW (HEMOJSIPHOM W TIOJSPHOM), JTOHOPHO-AKIENTOPHOM,
METaJUINYECKON U BOJOPOAHON CBA3EH;

J MEXaHU3M DIIEKTPOJIUTUYECKOM AMCCOIMALlMM B BOJE BEUIECTB C HOHHOW H
KOBAJICHTHOM TOJIIPHOH CBSI3bI0; CYIITHOCTh PEaKIUii HOHHOTO OOMEHA,

J CYIITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKI[MIl HA OCHOBE AJIEKTPOHHOTO
OaslaHca; TUAPOJIU3 COJIEH MEPBON CTaINU;

. oOmue cBoicTBa MeTauioB TiaBHbIX noarpynn | - Il rpynm u npencraBuTeneit
METaJUIOB MOOOYHBIX HOATPYIIL: ME/lb, XPOM, JKEJIe30, MapraHel;

. CBOWCTBA OTJEJIHBIX HEMETAUIOB M MX COEIMHEHMH miaBHbIX 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 COCIMHEHMHM OT CTPOEHMS YIJIEPOAHOMN

LeNHY, BUJIa XUMUYECKOH CBA3M U HANW4Ms (PyHKLIMOHAIBHBIX IPYIII;

o CYLIHOCTb B3aMMHOIO BJIMSHUS aTOMOB B MOJIEKYyJaX OPraHMYECKHX BEILECTB;
MEXaHU3M PEaKLUni 3aMEIECHUs U IPUCOCTUHEHUS;

o 0 LIEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHE MUDA;

o 0 MPUPOJE KaK €UHOM LIEIOCTHOU CUCTEME;

. 0 B3aUMOCBSI3U ¥ B3aMMO3aBUCUMOCTH YeJIOBEKa, IPUPOJIbl U OOLIECTBA;

. 0 MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BcenenHoii;

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

J O BIIMSHUM €CTECTBEHHBIX HAyK Ha OKPYKAIOIIYI0 Cpeay, 3KOHOMHYECKYIO,
TEXHOJIOTHYECKYIO, COLUATIbHYIO U ATHUECKYIO Cepbl AeATEIbHOCTH YEJI0BEKA;

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

B pesyabrare ocBoeHnsi padouyeil mporpaMMbl y4eOHOH JUCHUILIMHBI

XuMust 00y4arOmmics 10J15KeH UMETh:

. HaBBIKM Oe3omacHOi paboThl BO BpeMs IPOEKTHO — HCCIENIOBATEIbCKOH U

AKCMEPUMEHTAIBHON AEeSITETbHOCTH, IIPU UCIIOJIB30BaHUH JIAOOPAaTOPHOTO 000PYAOBaHUS.



1.4. KousuyecTBO 4YacoB Ha oOCBOeHHE Ppadodeil mnporpaMmmsbl Yy4yeOHOM
TUCHUTLTHHBI

i mpodeccuit cpeaHero MpoQecCHOHATBLHOTO O0pa30BaHUS TEXHHUYECKOTO
npoduiIs MakcuMaibHas ydeOHas Harpys3ka oOyudaromierocs cocrapiser 171 gac, B Tom
qHCcIe:

00s13aTeIbHOM ayIUTOPHOU yueOHOM Harpy3ku odyuyaromierocs 114 gacos;

CaMOCTOSITEJIbHOM pab0Thl 00yUaromerocss 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 o0y4yarouierocs (Bcero) S7

B TOM 4YHCIJIC:

Buvinonnenue pepepamos

Buvinonnenue npeSeHmaL;uL?

Paboma c ONOPHBIM KOHCNEKNMOM

Buvinoanenue unousudyanvrulx 3a0anutl

[IpoMexxyTouHas atTectauus B ¢popme oupghepenyuposannozo 3auema




2.2. TemaTnyecknii IJIaH U coJepkaHue padoyeil NPorpaMmbl Y4eOHON TUCHUIIMHBI « XUMMS»

HaumeHoBaHue Copaeprxanue yued0HOro MaTepualia, J1abopaTopHble H MPAKTHYECKUE PA0OTHI 00y4aIOIIUXCS. KoanyecTtBo | YpoBeHb
pa3aeaoB H TeM (ecnu npedycmompenvi) JacoB OCBOEHHUSI
1 2 3 4
IHOBTOPEHHME Cojaepixanue yueOHOr0 MaTepuaJia 4 2
1 Wuctpykrax mo OT. Ilepmomnmyeckmit 3akoH u llepmomndeckas Tabimuma XUMHYECKHX
anemeHToB. CTpOCHHUE aToMa.
2 Tunsl xuMuyeckux cBsA3ed. TUIBI XUMUYECKUX PEAKIIUI.
3 OCHOBHBIE KIJIACCBI HEOPTaHWYECKHX BEIIeCTB. | eHeTWdecKass CBsS3b HEOPTaHHMYECKUX
BEIICCTB.
KonTpoibHbie padoThI 1 2
1 | BBomHBIH KOHTPOIIB.
Pazpean 1.
OPITAHMYECKAS
XUMMUA
Tema 1.1. Conep:xanue yueOHOro MarepuaJia 6 2
BBenenue B
OPTraHMYECKYI0 XHMHIO 1 Teopus cTpoeHUst OPraHUIECKUX BEIIECTB.
2 Nzomepus. Buapl n3omepun.
3 I'uGpuau3aius aroma yriepojaa. Bujbl rubpuau3alium.
4 Buapl XuMuuecKkoi CBsI3U B OpraHU4ECKOM XUMUMU.
5 Tunel XUMHYECKOW peakuuu B opraHudeckoil xumuu. Kiaccupukanus opraHHYECKHX
BEIICCTB.
6 OCHOBBI HOMEHKJIATYPbI OPraHUYECKUX BEIIECTR.
CamocTrosiTesibHast padoTa 3 2
1 Pa3pbIB XUMUYECKOH CBSI3M B OPraHUYECKHUX BEIECTBAX.
2 ParpioHaibHast HOMEHK/IaTypa OPraHHIECKHX BEIIECTB.
KoHnTposbHbIe padoThl -
Tema 1.2. Conep:xanue yueOHOro MaTepuaJa 9 2
YriaeBoxopoabl 1 AnKaHBI: CTPOCHHE, U30MEPUs, HOMEHKIIATYpa, PU3NIECKUe CBOMCTBA, MOTYYCHHUE.
2 XUMHUYeCKNe CBOMCTRA.
3 AJKEHBI: CTPOEHHE, H30MEpHsi, HOMEHKIATypa, (U3NYECKHE CBOWCTBA, IOJIyYCHHE,

XHMHUYCCKHE CBOMCTBA.

4 AJ'IKa,Z[I/IeHBI: CTPOCHUC, XUMUYCCKUC CBOICTBA. KayquI/I.

5 AJIKMHBI: CTPOCHHUE, H30MEpHsl, HOMEHKIIATypa, (U3NYECKUE CBOWCTBA, MOJydeHHE. AJIKWHBL:




XUMHUYECKHE CBOICTBA.

6 ApeHsl: cTpoeHHe OeH3071a, ero (pu3MdecKne CBOICTBA, MOMyYeHHE. XWMUYECKHE CBOICTBA
OeH30J1a ¥ €r0 TOMOJIOTOB.
7 [TpupoaHbIe HCTOYHHUKH YTIIEBOIOPOJIOB.
8 ["'eHeTHYecKas CBsI3b MEXKy KJaccaMH YIIeBOJOPOJIOB.
CamocTrosiTesibHasi paboTa 4 2
1 | CmocoOsl mepepaOoTKH MPUPOTHBIX YTIIEBOIOPOJIOB.
2 | Bumpl KpekuHra M MX TEXHOJIOIHYCCKHE XapaKTEPHCTHKH.
3 | Kokcoxumuueckoe Ipor3BOZICTRO.
4 | Vcropust OTKpBITHS PUPOIHOTO KaydyKa M IEPBOTO COBETCKOTO CHHTETHYECKOTO KayyKa.
KonTpoibHbie padoThI 1 2
1 | Ilo Teme «YrieBogopoas».
Tema 1.3. Conep:xaHue yae0HOT0 MaTepHaJa 13 2
Kucnopoaconep:xamue 1 CrnupThl: COCTaB, KJIacCU(pUKAIUS, U30MEPHS, HOMEHKJIATypa, (U3UYSCKUE CBONCTBA U
opraHnveckKue BellecTBa NOJy4YeHHeE.
2 XUMHUUECKHE CBOMCTBA MPEAEIBHBIX OJHOATOMHBIX CIUPTOB. IIprMeHenue.
3 MHOr0aTOMHBIE CITHPTHIL.
4 ®DeHOoJIBI: CTPOCHUE, PU3NUECKUE U XUMHUUCCKHE CBOMCTBA, IPUMEHEHHUE.
5 ANBJIETUIBI U KETOHBI: KJIacCH(UKAIUs, U30MEpHs, HOMEHKIIAaTypa, noiny4denue. CTpoeHue u
(hu3MYecKre CBOMCTBA abICTHIOB.
6 XuMHYecKe CBONCTBA abICTHIOB 1 KeTOHOB. [[puMeHeHme.
7 Kap0OoHOBBIE KUCIIOTHI: CTPOCHHUE, KIIaCCU(PHUKAIUSI, HOMEHKIIATypa, MOJIydeHue U (PU3NUECKUE
CBOMCTBA.
8 XHUMHYecKHe CBOMCTBA, TOTy4YeHHe KapOOHOBBIX KHCIIOT.
9 Croxuble 3¢upsl. JKupsbl.
10 | I'ererndeckast CBsI3b KUCIOPOJICOICPIKAIINX OPTAaHUIECKHUX BEIIECTB.
11 O00011EHNE U CUCTEMATU3ALIMUS 3HAHUI 110 TEME.
JlaGopaTopHble 3aHATHSA
IIpakTHYecKHue 3aHATHSA 2
1 | «Cnuptel. KapOOHOBEIE KUCITOTEI)
CamocTosiTeJibHast padoTa 2
1 | ®usnonorunyeckoe ASHCTBUE CTUPTOB HA YEIIOBEKA.
2 | lMonyvenue u pa3HOBHJIHOCTH MbUIA. [IprMeHEHHE pa3InYHbIX BUJIOB MBLJIA.
3 | CuHTeTHUECKHE MOOIIUE CPEACTBA.
KonTpoibHbie padoThI 2

10




1 | ITo Teme «KHCJ’IOpOHCOHCp)KaHII/IC OpPraHnvycCKUC 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 | lonncaxapusl: Kpaxmajl M [eJUTI003a.

JlaGopaTopHble 3aHATHSA

IIpakTH4yeckne 3aHATUSA

CamocTosiTejibHast padoTa

1 [IpuMeHeHUE U MPaKTHIECKOe 3HAUYCHUE AUCAXAPHUJIOB.

2 Oco0eHHOCTh )KUBOTHOTO KpaxMaJia.

KoHTposabHble padoThl

Tema 1.5.
A3oTcoaep:xamue
OpraHuyveckKue BellecTBa

Copep:xaHue y4eOHOro MaTepuasa

1 | AmuHsL

2 | AMHHOKHUCIIOTBI.

3 | benkn.

JlaGopaTopHbIe 3aHATHS

HpaKaneCKne 3AHATHUSA

1 | «YrneBonsl. beakny.

CamocTrosiTeIbHBIC Pa00ThI

1 I'eTeponukinnyeckue BeniecTsa

2 PacTurenbHbBIE U KUBOTHBIC OCIKH

KoHTposabHble padoThl

1 | o temam «YTaeBosb», « A30TCOaEpAKANIME OPraHHUECKHE BEL[ECTRA»

Tema 1.6.
Buonornuyeckn
AKTHBHbIE BellleCTBa

Conep:xanue yueOHOro MaTepuaJa

1 | Butamunbl. ®epMeHTHI.

2 | 'opmonsr. JlekapcTsa.

JlabopaTopHbIe 3aHATHS

IIpakTHYecKue 3aHATHSA

CamocTtosiTeIbHBIE pa00ThI

1 Bronornyecku akTUBHBIE TOOABKU.

2 HeO6XOJII/IMOCTI) MMPpUHUMATh YCJIOBEKY CUHTCTUYCCKNEC BUTAMHWHBI.

KonTpoabHas pabora

Tema 1.7.

Conep:xanue yueOHOro MaTepuaJia
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BricoxkoMoJIeKYISIPHBI
€ COeIMHEeHHA

1 OcHogueble noHsTHsl, kinaccudukaiyist BMC. OcHoBable xapakrepuctuk BMC.,
2 OcHoBHEIE nipeicTaBuTeNy actMace. OCHOBHEIE MPEICTaBUTENN BOJIOKOH.

3 Opranudeckas XMMHAS B TOBCETHEBHON YKM3HH YEIIOBEKA.

4 O60o06maronii ypok 1Mo Kypcy OpraHudecKoi XUMUH.

JlabopaTopHble 3aHATHS

IIpakTHYecKkue 3aHATHSA 2
1 «nerTndukanys opraHnIecKUX BEIICCTBY
2 «M3ydeHne CBONCTB U PacO3HABAaHKE IJIACTMACC U BOJIOKOH»
CamocTosiTeIbHbIE PAa00ThI 2
1 [TonuMepHbIe BeleCTBa, MPUMEHsIEeMbIE B MOel podecchH.
2 ITonmumepHbIe MaTeprabl, UCIOIb3yeMbIe I U3TOTOBICHHUS MTOTYTIPOBOJHUKOB U
CBETONPOBOAHUKOB.
KonTposabHbie paboThl
Paznen 2.
OBLIASA XUMMUSA
Tema 2.1. Conep:xanue yue0HOro MaTepuaJia 2
Crpoenne aroma 1 AtoMm — criokHas gactura. CocTosTHIE SIEKTPOHOB B aTOMe. DIIEKTPOHHBIE KOH(MUTYpaInH.
2 KBanToBsie uncina.
3 BaneHTHble BO3MOKHOCTH aTOMa.
4 Ilepuoanueckuii 3aKOH U NepuoJryYecKast TabaULIa XUM. 3JIEMEHTOB B CBETE 3JIEKTPOHHOTO
CTPOEHHUSI aTOMa.
JlabopaTopHble 3aHATHS
IMpakTnyeckue 3aHATHS
CamocTosiTeibHbIE PA00THI 2
1 Kpucrananyeckue peméTky.
2 Kpucramanyeckas CTpYKTypa NPOBOIHUKOB U MOJIYIIPOBOIHUKOB.
KoutpoabHbie padoThl
Tema 2.2. Conep:xanue yueOHOro MaTepuaJa 2
CrpoeHue BemecTsa 1 Xumnueckast cBsi3b. CBOWMCTBa KOBaJIEHTHOU CBs3U. | mOpuanzanust opOuTaneil 1 reoMeTpust
MOJIEKYJL.
2 Uuctele BelecTBa U cMecu. JlucnepcHble CUCTEMBI.
3 PacTBopenne kak (PM3MKO-XUMHUYECKHH MpoIlecc.
JlabopaTopHble 3aHATHSA
IIpakTH4eckue 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
XuMuyecKue peakuun 1 Knaccudukanms XuMHUUECKHX peakiii B OpraHM4ecKoi 1 Heoprannieckoi xumun. [logemy
UAYT XUMUYECKHE PEaKIIHH.
2 CKOpOCTh XUMHYECKHUX peakituii. OOpaTHMOCTh XUMHUYECKHUX PEaKITHil. XHMHIEeCKOe
paBHOBECHE.
3 OnexTponuTryeckas aucconuanyst. BopopoaHslii mokasarens.
4 I'uaponms.
JlaGopaTopHbIe 3aHATHS -
IpakTnyeckune 3aHATHS 2 2
1 Penienne sKcepriMEHTATBHBIX 33124 [0 TeMe «DJIEKTPOIUTHIECKAS TUCCOIIHALIUSY.
2 Peuienue sxcnepuMeHTanbHbIX 3a7a4 1o TeMe «[ uaponus».
CamocTosiTeIbHbIE PaGOThI 3 2
1 CunbHbBIE U c1a0ble SJIeKTPOIUTHL.
2 Karanmus.
3 KoncraHTta paBHOBeCHSI.
KonTtposabHble patoThl -
Tema 2.4. Coaepxanue y4eO0HOro MaTepuaJia 10 2
BemecTBa u ux 1 Mertamsl. OO1pe crocoOb! MOTyYeHNs METAIIIOB.
CBOMCTBa 2 Ypok-ynpaxHeHue 1o teme «MeTauibly.
3 Hemeramnsl.
4 Ypok-ynpaxaenne 1o teme «Hemeramisy.
5 KucnoTel opranndeckue u HEOPraHUIeCcKHe.
6 OCHOBaHHS OPTAaHUYECKUE U HEOPTAHUYECKHE.
7 AmMboTepHbIe COeIMHEHNs] OPraHMYeCKHe M HEOPraHHIECKHe.
JlaGopaTopHble 3aHATHSA -
IIpakTHYecKue 3aHATHSA 2 2
1 Penrenue skciepuMEHTAIBHBIX 334a4 110 HEOPraHMYECKOH XHUMHUH.
2 I'eneTnueckas cBsI3b MCXKAY HEMCTAJLJIaMN OPIraHMYCCKUX U HCOPraHMYCCKUX BEHICCTB.
CamocTosiTeibHbIE Pa00ThI 4 2
1 Koppo3sus meTayos.
2 Crioco0bl 3aIIMTHI METAIOB OT KOPPO3HUH.
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3 DJIEKTPOIIH3.
4 Hcmonp30BaHre HEMETAUIOB B TEXHHUECKHX MTPHOOpPaX.
KonTpoJibHble padoThl 1
1 | IIpoBepounast pabora 1mo Teme «BemecTBa 1 UX CBOMCTBAY.
Tema 2.5. Coaeprxanue yueOHOro MaTepuaJia 7
XumMus B KU3HU 1 XUMUA U IKOJIOTHSL.
odmecTBa 2 X¥MHS B IPOU3BOJICTBE.
(CII-11) 3 | XuMus B cenbCKOM X03siCTBE.
4 XWMUS ¥ TIOBCETHEBHAS )KM3Hb YEIOBEKA.
5 XuMmus B Moel IPOQeCCHH.
6 O0600mIaIIMiA YPOK MO KypCy «XUMHS».
CamocTosiTeIbHbIE PaGOThI 2
1 Hcnonp30BaHe XUMHYECKUX BEIIECTB B OBITY.
2 XUMHUECKHE Peakliy, TPOTEKAIONINE B OPraHu3Me YelIOBEKa.
KoHnTpo/bHbIe padoThl 1
1 | JuddepennupoBannbiii 3au€T.
Tema 2.5. Conep:xanue yue0HOro MaTepuaJia 7
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 IpodecCcHu.
6 I'eHeTnveckas CBA3b MEXIY KJIaCCaMU HEOPTaHUYECKHUX M OPTAaHMYECKUX BEIIECTB.
7 006001aoIUI YPOK 10 KypCy «XUMHSY.
CamocTosiTe/IbHBIE PA0OTHI 3
1 Hcnonp3oBaHNe XMMHUYECKUX BEIIECTB B OBITY.
2 XHUMHYECKHe PEaKIiy, MPOTEKAIOIINE B OPTaHU3Me YeIIOBEeKa.
Hmozo: 114




3. YcaoBus peanusanuu padoyeil nporpaMmMbl y4e0HOM JUCHMIITIMHBI

3.1. TpeGoBaHusA K MUHMMAJBLHOMY MaTEePHAJIbHO-TEXHUYECKOMY 00ecrevdeHHIo
B npornecce peanuzaruu pabodeil mporpaMMbl y4eOHON TUCIMIUIMHBI XM

UCTIONB3YETCSI YIeOHBINM KaOMHET XUMUHU.

Obopyoosanue yuebrnozo kabunema.

. [TK «Samsung»

o TesneBu3op « opu30HT»

. BHJICOMarHUTOPOH «SONY»
CD oucku:

O30HOBBIH AT

DVD oucku:

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

- JleMOHCTpalmoHHOE MOYPOYHOE TUTaHUpOBaHHE «OpraHrudecKast XUMUs»: B TTIOMOIIb
YUUTEIIIO;

- «BuraMuHBI»;

- «AHTHOUOTHKNY, «JIekapcTBEHHBIE IpenapaThl»;

- «KBaukay.

Tabnuyol:

I'omonoruueckuit psin Bemects oouieit popmyinsl Cp Hopg

I'omonoruueckuit psin Bemiects oomieit hopmyinbl Cp Hope2O

IN'omonoruueckuii psan BemiectB oobmen Gpopmyisl C 1HontiNO2

I'omonoruueckuii psan BemiectB obmen Gpopmyinbr C, HopssN

I'omonoruueckuit psn BemiectB oouieit popmynsl Cp Hop

I'omonoruueckuit psn BemectB oouieit popmynsl Cp Honso

I'omonoruueckuii psn BemiectB obmen Gpopmyinsr C, Hop-o

I'omonoruueckuii psan BemiectB oobmen Gpopmyinsr C, HonOz

I'omonoruueckuit psn BemectB oouieit popmynsr Cp HopO

IIpuMeHeHue yrieBonoB

OO6pa3oBaHre XUMUYECKUX CBSA3EH B MOJICKYJIaX

CTpyKTypbl IOJUMEPOB

IlepepaboTka HEQTH

Kokcoxumnueckoe npon3BoaCTBO

Kayuyx

Mexananu3m pC€aKru 3aMCIICHNA U MTPUCOCAUHCHUSA



Buasl nzomepun

benok

Cucrema yrieBoaopo/10B
3.2. UndopmannonHoe odecreyeHne 00y4eHus

Ilepeuennb peKOMeHIyeMbIX Y4eOHbIX U31aHNUM, HNuTepHeT-pecypcos,
JAOMOJIHUTEILHOM JTUTEPATYPHI

OCHOBHBIE HCTOUYHHUKH:

e JLA. IIBetkoB «Opranuueckas xumus 10»: Mocksa, «[Ipocsemenuey, 2015

¢ O.C. I'abpuensa «Xumus 10» (6a3oBblit ypoBeHs): Mocksa, poda, 2015

e O.C. I'abpuensn «Xumus 11» (6a30Bb1it ypoBeHs): poda, Mocksa:2015

e O.C. T'abpuensn, I'.I'. JIpicoBa «Xumus 11» (6a30Bblii M yriyOnEHHBIM YPOBHM):
Mockaa, JIpoda, 2015

I[OHOJIHI/ITGJIBHI)IG HCTOYHUKMH.

e IOM. Epoxun «Xumus» (pekomengoano MO P® B kauectBe yueOHUKa [UIs
cryneatoB OV CIIO): Mocksa, Akanemus,2001

e O.C. Tabpuensn, WU.I'. OctpoymoB «Xumus» (momymeHo MO P® B kadecTtBe
yuebHuka 1 crynentos OV CIIO): Mocksa, U1 Akanemus, 2006

. FO.M.Epoxun Xumus. -M.: cKACAJJEMA». 2001

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

e Vmakos C.A. Dxonorudeckoe cocrosinue reppuropun Poccun.- M.: Akanemus, 2001

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

e Kysnenoa H.E. OOyueHme  XUMHM  Ha  OCHOBE  MEXIPEIMETHOMH
unrerpanuu / H.E.Ky3nernosa, M.A. [llaranos. - M., 2004.

e XumMusg B  IIKOJE:  HAyyHO-TEOPETUUYECKUH W METOAMYECKUH  KypHal
yapexaeH MunuctepcTBom oopazoBanus U Hayku PD.

= ceHTs0ps Xumus: npuigoxeHue Kk razere «l CEHTSOps1» y4dpexaeH
MunucrepcTBOM 00pa3oBaHus U Hayku PO

e  DIIEKTPOHHOE yuebHoe nocoOue «JleMoHCTpamoHHOE MJIAHUPOBAHHUE

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

e lHTepHeT-pecypcesl:

1 www. krugosvet.ru /yausepcanbHas sHnuKI0neus «Kpyrocser»/;
2. http:// sciteclibrary.ru /aayuno-texauveckas 6ubnmuorexa/
3

www.auditorium.ru /6ubnmoreka nHCTUTYTa «OTKPHITOE 0OIIECTBOY/
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4. KoHTPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHH Y4eOHOH JUCHUNIHHBI

KoHTposib 1  omeHka  pe3ylbTaTOB  OCBOCHUS  YYCOHOM  JUCITUIIIMHBI
OCYIIIECTBIIICTCSL MPENoJaaBaTeyieM B MPOILECCe MPOBEACHUS NPAKTUUYECKUX 3aHITHH,
TECTUPOBAHUS, TPAKTUYECKHX pPabOT, KOHTPOIBHBIX pabOT, a TaKXKe BBIMOTHEHUS
00yJaroUMHC UHANBUIYAIbHBIX 3a/IaHU, POEKTOB, UCCIICTOBAHUM.

4. KoHTpoJIb U OLlEHKA Pe3yJIbTATOB OCBOEHUN Y4eOHOH JUCIHILIHHBI

KoHTposib 1  omeHka  pe3ylbTaTOB  OCBOCHUS  YYCOHOM  JUCIUILIIMHBI
OCYIIIECTBIIICTCS TMpEroaaBaTesieM B TPOIECCe MPOBEACHUS NPAKTHUYCCKUX 3aHITHH,
TECTUPOBAHUS, IPAKTHUYECCKUX padOT, KOHTPOJIBHBIX pabOT, a TaKXke BBIIOJIHCHUS
00yJaroMUMHCS UHANBUIYAITBHBIX 3a/IaHHH, IPOEKTOB, UCCIICTOBAHUM.

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

OpraHNMYeCKUX COCAUHEHUH W COCTaBIISATh YPABHEHUS XMMHYECKHX
peakuuii, MOATBEPKIAIOUIMX CBOWCTBA M3YYEHHBIX OPraHUYECKUX
COEAMHEHUI, UX TCHETUYECKYIO CBSI3b;

XapakTepru30BaTh XUMHUYECKHI 3JIEMEHT IO €ro IMOJOKEHUIO B
MEPUOJNYECKON CUCTeME XMMHUYecKuX 3iieMeHToB .M. Menneneesa;
ONPENENATh TUIl XUMUYECKOU CBSI3M U OCHOBHBIE €€ XapaKTEPUCTUKH B
Pa3IMYHBIX COEAMHEHMSIX; OINPEAENATh THUI XUMHUYECKUX pPEaKIui,
YyCJIOBHSI WX TpOTeKaHus; 3amuchiBaTh ypaBHenuss PUO u OBP;
XapaKTepu3oBaTh OOIIME CBOWCTBA METAUIOB W HEMETAJUIOB;
OOBSICHATH SIBICHUS KUCIOTHOCTH, OCHOBHOCTH U aM(OTEPHOCTH Ha
IIpUMEpPE OKCHUJIOB M TUAPOKCHIOB DJEMEHTOB; YMETh COCTaBIIATh
YpaBHEHUSI XUMHUYECKHX PEAKIH, XapaKTEpU3YIOIIHe XUMHUYCCKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

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

M0 KOJIMYECTBY BEIIECTBAa (Macce) OJTHOTO M3 BEUIECTB, YYaCTBYIOIINX
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B PEAKIINU; pacu€Thl M0 YPAaBHCHUIO XUMHUYCCKON PEaKIMU; PacyeThl Ha
HAX0XJICHUE MOJICKYJSIpHOU (HOPMYIBI Ta3000pa3HOTO BEIIECTBA IO

€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 HCTOYHHUKU

MOATOTOBKU COOCTBEHHBIX paloT;

INPUMCHATE C€CTCCTBCHHO-HAYUYHBIC 3HAHUA I 00BsACHEHUS

0€30MacCHOCTH  KHU3HEAEATENIbHOCTH, OepeKHOro
IIPUPOJOINIOJIB30BaHMS,
BBINOJIHEHUS POJIM IPaMOTHOT'O OTPEOUTENS;
BJIAJICTh MPUEMAaMHU €CTECTBEHHO-HAYYHBIX HAOJIOJCHUN, OIBITOB
HCCIEA0BAHUH U OLICHKH JOCTOBEPHOCTH IOJYYEHHBIX PE3YyJIbTaTOB;
€CTECTBEHHO-HAy4YHOI'0 3HAHUA JUIA

OT ero mnpodeccuoHaIbHOMI

paznuuath (aKThl U OIICHKH, CPaBHUBATh OICHOYHBIC BBIBOJIBI,
BUAETh MUX CBSA3b C KPUTEPUSIMU OLEHOK U CBSI3b KPUTEPUEB
C OMpeeIEHHON CUCTEMOM IIEHHOCTEH.

Y4aCTBOBATh B NUCKYCCUAX IO €CCTCCTBECHHO-HAYYHBIM BOIIPOCAM;

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

€CTCCTBCHHBIX HayYK,

3A0POBbA, obecnieueHus
OTHOIICHHUA K

a TaKXC

uHbopMaluu I

OlcHKa 3HAaHUM, YMEHUN W HaBBIKOB IO pe3yJIbTaTaM TEKYIIEr0 U UTOTOBOIO KOHTPOJIS
IIPOU3BOJUTCS B COOTBETCTBUM C YHUBEPCAIBHON IIKAJION OIICHUBAHUS

ITpoueHt KauecTBeHHast OlIEHKA HHIHBHAYAIbHbIX
Pe3yJbTATHBHOCTH 00pa3oBaTEIbHBIX 10CTHKEHHI
(mpaBHJILHBIX OTBETOB) 0aJl1 (0OTMETKA) BepOaJbLHBII aHAJIOT
90 - 100 5} OTJINYHO
80 - 89 4 XOpOIIO
70-79 3 YIOBJIETBOPUTEITHHO
Mmenee 70 2 HE yJIOBJICTBOPUTEIHHO

18




