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1. TacmopT padoyeil nporpaMMbl y4eOHOW U CIUIINHbBI

1.1. Ob6sacTh npuMeHeHus1 padoyeii NporpamMMsl

PaGowast mporpamma y4eOHOW AMCHUIUTHHBI «XHUMHS» OTPAXKAeT 00SM3aTEIbHBIN
MUHHMYM COJEp)KaHUsI 00pa30BaTEIBHOIN MPOrPaMMBI CPETHETO 00IIero oOpa3oBaHms C
yueToM TpeOoBanmii PDepepasibHOTO TOCYAApCTBEHHOTO 00pa3oBaTeIbHOIO CTaHAapTa
cpeaHero (MmoJIHOro) 00111ero 00pa3oBaHus MO ACTPOHOMUHU.

[IporpamMmma TUCHMITIUHBI «XUMHUS» peaiu3yeTcs B TpeAesiax OCHOBHOU
npodeCCHOHAIBHON 00pa30BaTeIbHON MPOrPaMMbI M OCBAMBACTCS C YYETOM TPOQUIIS
NoJy4aeMoro npodeccnoHaapHOro oOpazoBaHusi mo mpodeccun ABToMexaHuk. [lpm

pa3paboTke MporpaMMbl yuTeHa IPUMEpHAasi TPorpaMma « XUuMUs».

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 o0pa3oBaHMs U H3ydaeTcs B 00I1e00pa3oBaTeIbHOM
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 pesyabTtare ocBoenunss palodeii mporpaMMbl  y4eOHOM  JUCHHUIINHBI
o0y4arommiics 10J7KeH YMeThb:

o NPUMEHATh TNpaBUa TEXHUKU O€30MacCHOCTH NpU OOpallleHHH C XUMHUYECKON
nocyJoi, 1abOpaTOPHBIMH M XMMHUYECKHMH pacTBOPAaMH; IMPOBOJUTH OMBITHl 10 H3YYEHHIO
CBOWCTB OpPraHnvYCCKUX BCUICCTB,

. MI0JIb30BaThCSl CUCTEMATHYECKOM HOMEHKIJIATypOW OpPraHWYECKUX COEIUHEHM;
COCTAaBJIATh MOJICKYJIAPHBIC U CTPYKTYPHBIC q)OpMy.TIBI OpTraHUYCCKHUX CO@)II/IHCHI/Iﬁ U COCTaBJIATH
YPaBHEHUS XHMHUYECKMX pEaKIMH, MOATBEPXKAAOIMX CBOMCTBA H3YYEHHBIX OPraHUYECKHX
COEIMHEHNH, X TEHETUYECKYIO CBS3b;

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

OCHOBHBIE €€ XapaKTCPpUCTUKU B Ppa3JIAYHbIX COCAWMHCHUAX; OINPCACIIATH TUII XUMHYCCKHX



peakui, ycinoBUs UX NpoTeKaHus; 3anucbiBath ypaBHeHUss PUO u OBP; xapaktepuzoBaTh
06H_II/IG CBOIICTBA METAJLIIOB U HEMCTAJIIIOB, O6’b$ICHSITI> SABJICHUS KHCJIIOTHOCTH, OCHOBHOCTHU H
aM(bOTepHOCTI/I Ha MPUMCPE OKCHUIOB U TMAPOKCHUIOB 3JICMCHTOB, YMCTb COCTABJIATHL YPABHCHUSA
XUMHUYECKUX PpeakUuid, XapaKTepu3yloIlHe XUMHYECKHE CBOIICTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEIIECTB;

J MIPOBOJUTH BBIYMCIICHUS: MOJIEKYJISIPHOM Macchl M MOJIIPHOM MaccChl BEUIeCTBa IO
XUMHYECKUM (OpMyTaM; MacCOBOM JIOIM XUMHYECKOTO AJIEMEHTa B BEIIECTBE; KOJIWYECTBA
BeIeCTBAa (MacChl) MO KOJIMYECTBY BEIIECTBA (Macce) OJHOIO W3 BEIIECTB, YYAaCTBYIOIIUX B
peakiuy; pacu€Thl IO YPaBHEHUIO XUMHUECKOM peakIMH; pacyeTbl Ha HaXOXKICHHE
MOJIEKYJIIPHOH (QOpMysbl ra3000pa3HOro BeIlIeCTBa IO €ro IUIOTHOCTH W MacCOBOM J10Jie
2JIEMEHTOB HJIX 110 IIPOIYKTaM CTOpaHHUSL.

o BJIQ/IETh MOHSATUIHBIM allapaToM €CTECTBEHHBIX HAYyK, MO3BOJSIOIUM I103HABATH
MHUD;

o NPUMEHSTh €CTeCTBEHHO-HAyUHble 3HaHUS [UIsI OOBSICHEHHS OKPYKAIOIIUX
SBJICHUM, COXpaHEHUs 3/I0pOBbs, oOecreueHnss 0€30aCHOCTH KU3HEAEATEIbHOCTH, OEPEKHOTO
OTHOLICHHUA K HNPUPOAC, pallMOHAJIBHOI'O IMPUPOAOIIOTIB30BAHHA, a4 TAKXKC BBIIOJHCHHA POJIA
TPaMOTHOT'O OTPEOUTETIS;

® BJIAZICTH HpI/IéMaMI/I €CTCCTBCHHO-HAaYYHbIX Ha6JHOI[eHI/II71, OIIBITOB I/ICCJIGI{OBaHI/If/'I u
OILICHKH JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTATOB;

o MOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAyYHOTO 3HAHUS ISl KaXKJOTO YeIOBEKa,
HE3aBHCHUMO OT €ro MpodeCCHOHATBHON AesITeNbHOCTH;

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

L4 Y4aCTBOBATh B IUCKYCCUAX IO €CCTCCTBCHHO-HAYYHBIM BOIIPOCAM;

®  WCHOJB30BATH PA3IMYHBIC HCTOYHUKU WH(POPMAIINH ISl TOJATOTOBKH COOCTBEHHBIX
pabor;

®  KPUTMYECKHM OTHOCHTbCS K cooOmenHusMm CMMU, coxepamiuM  Hay4yHYIO
UH(OPMAILIHIO.

00y4aroUUiics 10JI2KeH 3HATh:
. CTPYKTYpPY EPHUOANUECKON CUCTEMBI XMMUYECKHX 311eMeHTOB /.M. MeHnneneesa;
. 3aBUCUMOCTb CBOMCTB XUMHUYECKUX 371eMeHTOB Nel - 38 oT 3apsaa siaep aTOMOB U
CTPOEHHSI aTOMHBIX 3JIEKTPOHHBIX 000J04eK; (PU3NYECKUN CMBICI HOMEPOB IPYIIBI U MEPUOJIA,
MOPSAKOBOTO (aTOMHOT0) HOMEpa XMMHUYECKOTro 3JIeMeHTa B mnepuoaudeckoi cucteme JI.U.

Menneneena;



J 3aKOHOMEPHOCTH HW3MEHEHHsI CBOICTB XHMMUYECKHMX JJIEMEHTOB; CHOCOOBI
00pa3oBaHUs HWOHHOW, KOBAJICHTHOW (HEMOJIIPHOM 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 PEAKIMII 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 riaBHbIX noarpynn 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 XUMHYECKUX CBOWCTB OPraHUYECKUX COCIMHEHMHM OT CTPOEHMS YIIIEPOAHOMN

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 U JOCTH)KEHHS B O0OJACTH €CTECTBO3HAHUA,
MTOBJIUSABIINE HA DBOJIFOLIUIO NPEJCTABICHUM O MPUPOJIE, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

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

J Hay4yHbI€ METO/IbI IO3HAHUS IPUPO/IBI U CPEACTBA U3YUEHHS] MEraMupa, MaKpoOMHpa
Y MUKPOMHpA.

B pesyabrare ocBoeHnsi padouyeil mporpaMMbl y4eOHOH JUCHUILIMHBI

XuMust 00y4arOmmics 10J15KeH UMETh:

. HaBBIKM Oe3omacHOi paboThl BO BpeMs IPOEKTHO — HCCIENIOBATEIbCKOH U

AKCIIEPUMEHTAIBLHON JAeSITebHOCTH, IIPU UCIIOJIb30BaHUH J1a00PaTOPHOTO 000PYIOBAHMS.



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 obydaromierocst 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

Buvinonanenue unousudyanvrulx 3a0anutl

[IpoMexxyTouHas atTectauus B ¢popme oupghepenyuposannozo 3auema




2.2. TemaTnyecknii IJIaH U coJepkaHue padoyeil NPorpaMmbl Y4eOHON TUCHUIIMHBI « 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 Cojaepixanue yueOHOr0 MaTepuaJia 4 2
1 Wuctpykrtaxxk mo OT. Ilepmomnmyeckmii 3akoH u Ilepmommueckas Tabnnia 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.
OPITAHMYECKASI
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 OpraHUYECKON XUMUMU.
5 Tunel XUMHYECKOW peakuu B opraHwdeckod xumuu. Kiaccupukanus opraHHYECKUX
BEIICCTB.
6 OCHOBBI HOMEHKJIATYPbI OPraHUYECKUX BEIIECTR.
CamocTrosiTesibHast padoTa 3 2
1 Pa3pbIB XUMUYECKOH CBSI3M B OPraHUYECKHUX BEIECTBAX.
2 ParpioHaibHast HOMEHK/IaTypa OpraHMIECKHX 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, H30MEpHsl, HOMEHKIATypa, (U3NYECKHE CBOWCTBA, IOJIyYEHHE,

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: cTpoeHHne OeH3071a, ero (pu3MdecKkre CBOICTBA, MOMyYeHHE. XHWMHUYECKHE 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 TEXHOJIOIHUYCCKHE XapaKTEPHCTHKH.
3 | Kokcoxumuueckoe Ipor3BOZICTRO.
4 | Vcropust OTKpBITHS PUPOIHOTO KaydyKa M IEPBOTO COBETCKOTO CHHTETHYECKOTO KayyKa.
KonTpoibHbie padoThI 1 2
1 | Ilo Teme «YrieBoaopoasD».
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 MPEAEIBbHBIX OJHOATOMHBIX COUPTOB. IIprMenenue.
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 XuMHYecKHe CBOMCTBA aJbJICTHIOB U 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 | lMonxyvenue u pa3HOBHJIHOCTH MbUTa. [IprMeHEeHHe pa3IniHbIX BHJIOB 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 Kitaccudukaris. 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 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.

JlaGopaTopHbIe 3aHATHS

HpaKaneCKne SAHATUSA

1 | «YrneBonsl. beakny.

CamocTrosiTeIbHBIC Pa00ThI

1 I'eTeponukinnyeckue BeniecTsa

2 PacTurenbHbBIE U KUBOTHBIC OCIKH

KoHTposabHble padoThl

1 | o temam «YraeBosbl», « A30Tconepialiue OpraHHYecKHe BEIECTBay

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 BUTAMHHEI.

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 nipeicTaBuTeNny iactMace. OCHOBHEIE MPEICTaBUTENH 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 PacO3HABAHME IJIACTMACC U BOJIOKOH»
CamocTosiTeIbHbIE PAa00ThI 2
1 [TonuMepHbIe BeleCTBa, MPUMEHsIEeMbIE B MOel podecchH.
2 ITonmumepHbIe MaTeprabl, UCIOIb3yeMbIe I U3TOTOBICHHUS MTOTYTIPOBOJHUKOB U
CBETONPOBOAHUKOB.
KonTposbHbie paGoThl
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 Ileprnoanueckuii 3aKOH M MEPUOJNYECKasi TAOIUIAa XUM. 3JIEMEHTOB B CBETE 3JICKTPOHHOTO
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 MpOoIIecc.
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
XumMuyecKue peakuun 1 Knaccudukanms XuMHUUECKHX peakiii B OpraHM4ecKoi 1 Heoprannieckoi xumun. [logemy
UAYT XUMUYECKHE PEaKIIHH.
2 CKOpOCTh XUMHYECKHUX peakiiuii. OOpaTHMOCTh XUMHUYECKHUX PEAKITHH. XMMHUIECKOEe
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 skcrnepuMeHTanbHbIX 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. OO1re crmocoObl MOTY4YeHNs 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
Xumus B KU3ZHU 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 006001aoIUH YPOK M0 Kypey «XUMHUSY.
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. TpeGoBaHMsI K MUHMMAJBLHOMY MaTEePHAJIbHO-TEXHUYECKOMY 00ecredeHHIo
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'omonoruueckuii psa Bemects o61meit popmynst Cp Hone

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 Bemiects oomieit 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 YueOHbIX HU3aAHUI, 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 ypoBeHnb): [Ipoda, Mockpa:2015

e O.C. T'abpuensn, I'.I'. JIpicoBa «Xumus 11» (6a30Bblil M yriyOn€HHBIM 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, WM.I'. OctpoymoB «Xumus» (momnymeno MO PO B kauectBe
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.: Axkanemus, 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 Xumusg B  IIKOJE:  HAyYyHO-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 «JleMoHCTpalMOHHOE MJIAHUPOBaHHE

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

e lHTepHeT-pecypcesl:

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

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

KoHTposib 1  omeHka  pe3ylbTaTOB  OCBOCHUS  YYCOHOM  JUCITUIIIMHBI
OCYIIIECTBIIICTCSL MPENoJaaBaTeyieM B MPOILECCe MPOBEACHUS NPAKTUUYECKUX 3aHITHH,
TECTUPOBAHUS, TPAKTUYECKHX pPabOT, KOHTPOIBHBIX paldOT, a TaKXKe BBIMOTHEHUS
00y4JaroUMHC UHANBUIYAIBHBIX 3a/IaHUH, POEKTOB, UCCIIECTOBAHUM.

4. KoHTpoJIb U OLlEHKA Pe3yJIbTATOB OCBOEHUN Y4eOHOH JUCIHILIHHBI

KoHTposib 1  omeHka  pe3ylbTaTOB  OCBOCHUS  YYCOHOM  JUCIUILIIMHBI
OCYIIECTBIIICTCS TMPEMoaaBaTelieM B TIPOIECCe MPOBEACHUS MPAKTUUSCKUX 3aHSATHH,
TECTUPOBAHUS, IPAKTHUUYECCKUX pabOT, KOHTPOJBHBIX pabOT, a TaKXe BBHIIOJIHCHUS
00yJaroMUMHCS UHANBUIYAITBHBIX 3a/IaHHH, IPOEKTOB, UCCIICTOBAHUM.

Pe3yabTarsl 00yueHust DopMbI U METOABI
KOHTPOJISA M OLIEHKH
pe3yJabTaToB
o0yueHust
NPUMEHATH TpaBWiIa TEXHWKH Oe3omacHocTH mnipu obOpamenun c | CobecenoBanue,
. . TECTUPOBAHUE
XUMHYECKOU TOCy10H, 1a00paTOPHBIMU M XMMHUYECKUMHU PAaCTBOPAMH;
PaGora ¢ paznuyHbIMU
MIPOBOJUTH ONBITHI 110 U3YUYEHUIO CBOMCTB OPraHUYECKUX BEIIECTB; MCTOYHUKAMHU
. . uH(popManuu
IIOJIB30BAThCSl CUCTEMAaTUYECKOM HOMEHKJIATYpOW OpraHM4eCKUX .
OpOHTAIBHBIH,
COEMHEHUH; COCTaBIATh MOJEKYJSPHbIE U CTPYKTYpHbIE (OpMYyJibl | MHIMBUIYaIbHOE
onpoc

OpraHUYeCKUX COEAUHEHUN M COCTABIIATh YPABHEHUS XUMHYECKHX
peakuuii, MOATBEPKIAIOUIMX CBOWCTBA M3YYEHHBIX OPraHUYECKUX
COEAMHEHUI, UX TCHETUYECKYIO CBSI3b;

XapakTepru30BaTh XUMHUYECKHI 3JIEMEHT IO €ro IMOJOKEHUIO B
MEPUOJUYECKON CUCTEME XMMHUYecKuX 3ieMeHToB .M. MeHneneena;
ONPENENATh TUI XMMUYECKOW CBSI3M M OCHOBHBIE €€ XapaKTEPUCTUKH B
Pa3IMYHBIX COEAMHEHMSIX; OINPEAENATh THUI XUMHUYECKUX pPEaKIui,
YyCJIOBHSI WX TpOTeKaHus; 3amuchiBaTh ypaBHenuss PUO u OBP;
XapaKTepu3oBaTh OOIIME CBOWCTBA METAUIOB W HEMETAJUIOB;
OOBSICHATH SIBJICHUS KUCIOTHOCTH, OCHOBHOCTH M aM(oTepHOCTH Ha
IIpUMEpPE OKCHUJIOB M TUAPOKCHIOB DJEMEHTOB; YMETh COCTaBIIATh
YpaBHEHUSI XUMHUYECKHX PEAKIH, XapaKTEpU3YIOIIHe XUMHUYCCKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

MPOBOANTH BBIYMCICHUS: MOJIEKYISIPHOM Maccbl M MOJSIPHOM
Macchl BEIIECTBA IO XWMHUYECKUM ¢GopMysiaM; MacCOBOM TOIHU
XUMHUYECKOT0 3JIEMEHTa B BEIECTBE; KOJUYECTBA BEIIeCTBa (Macchl)

M0 KOJIMYECTBY BEIIECTBAa (Macce) OJTHOTO M3 BEUIECTB, YYaCTBYIOIINX
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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(OpMAIHIO.

anmapaTom

OKPY)XAIOIIUX  SBJIIGHUH, COXpaHEHUS

KaXxXJa0ro 4cjJI0BCKa, HCE3aBHCHMO

HCIIOJIB30BaTh pa3jIMIHBIC HCTOYHHUKU

MOATOTOBKU COOCTBEHHBIX paloT;

INPUMCHATE C€CTCCTBCHHO-HAYUYHBIC 3HAHUA I 00BsACHEHUS

0€30MacCHOCTH  KHU3HEAEATENIbHOCTH, OepeKHOro
IIPUPO/IONOIb30BAHUS,
BBINOJIHEHUS POJIM IPaMOTHOT'O OTPEOUTENS;
BJIAJICTh MPUEMAaMHU €CTECTBEHHO-HAYYHBIX HAOJIOJCHUN, OIBITOB
UCCIIEIOBAaHUM U OLIEHKHU I0OCTOBEPHOCTHU MOJYYEHHBIX PE3YyIbTATOB;
€CTECTBEHHO-HAYYHOI'O0 3HaHMS JUIsS

OT ero mnpodeccuoHaIbHOMI

paznuuath (aKThl U OIICHKH, CPaBHUBATh OICHOYHBIC BBIBOJIBI,
BUAETh MUX CBSA3b C KPUTEPUSIMHU OLEHOK M CBSI3b KPUTEPUEB
C ONpeeIEHHON CUCTEMOM IIEHHOCTEH.

Y4aCTBOBATh B NUCKYCCUAX IO €CCTCCTBECHHO-HAYYHBIM BOIIPOCAM;

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

€CTCCTBCHHBIX HayYK,

3A0POBbA, obOecrieyeHus
OTHOIICHHUA K

a TaKXC

uHbopMaluu I

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

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