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1. OBIIASI  XAPAKTEPUCTUKA PABOYEW TIPOI'PAMMUBI
OBIIEOBPA3OBATEJIBHOU JNCIUIIJIMHBI

[Iporpamma yuye6noro npeamera OV /1.13 «Xumus» npegHazHavueHa Jjisl U3y4eHUs
CTYACHTaMH  CIENHAJbHOCTH  CpeAHEero  mpodecCHOoHambHOrO  00pa3oBaHUS,
peanu3yomuil  o0pa3oBaTebHYI0 MPOTPpaMMy CpelHero oOiero oOpa3oBaHUs B
npejesiax 0OCBOEHUs OCHOBHOM mpodeccuoHanbHOU oOpa3oBaTenbHOl nporpammel CITO
Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHUsSl MPU MOJATOTOBKE CIEIHAIUCTOB CPEIHETO
3BEHa.

1.2 Heap u niiaHupyemMble pe3yJbTaThl 0CBOCHHS JUCHHIIHHBI:

B pesynbrare ocBoeHusi yueOHON AUCHUILIMHBI OOyYarOUIUHCsS JTOHKEH JOCTUYb
CIEYIOIIHNE PE3YIbTATHI:

JAUUYHOCMHBIE:

- YyBCTBO TOPJOCTH W YBWXKEHHUS K HUCTOPUU U JOCTHUKEHUSM OTECUCCTBEHHOM
XUMUYECKOW HayKH; XHUMHUYECKHM TpaMOTHOE TMOBeJAcHHE B TpodeccroHaIbHON
JEATeIbHOCTH U B OBITY TIPU OOpAIICHUH ¢ XUMHYECKMMH BEIIECTBAMU, MaTepualaMu U
POIECCAMU;

- TOTOBHOCTh K TPOJOJDKCHHUIO OO0pa3oBaHUsA M TIOBBIIIECHUS KBaTU(UKAIUA B
n30paHHON TIpoecCHOHATBHON JESITEIHPHOCTH U OOBEKTHBHOE OCO3HAHHUE POJIU
XUMHUYECKHUX KOMIICTCHIIMI B 3TOM;

- YMEHHUE WUCIOJb30BaTh JOCTHI)KEHUSI COBPEMEHHONM XHWMHYECKONM HayKu H
XUMHUYECKUX TEXHOJIOTUH JIJIsl TIOBBIIEHUsS] COOCTBEHHOT'O MHTEICKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MpodeCCHOHATBHOMN AeSATETLHOCTH;

MemanpeomemHwle:

- UCIOJIb30BAHUE PA3JIUYHBIX BHJOB MO3HABATEIBHOU IEATEIHBHOCTH M OCHOBHBIX
MHTEJUICKTYyaIbHBIX Onepanuil (MOCTaHOBKHU 3aja4yu, (JOPMYJIMPOBAHMS THUIIOTE3, aHAIH3a
U CHHTE3a, CpaBHEHWs, OOOOIICHUSA, CHCTEMAaTH3alli¥, BBISABICHUS TMPUYUHHO-
CJIICJICTBEHHBIX CBs3€H, IMOWCKA aHaJoroB, (OPMYJIUPOBAHHUS BBIBOJOB) IJIs pEUICHUS
MOCTaBJICHHOM 3aJ1aud, MPUMEHEHUE OCHOBHBIX METO0B MTO3HAHUS

(HaOmroIeHUsI, HAY4YHOTO OKCIIEPUMEHTA) JUISI HW3YYCHHS PAa3JIUYHBIX CTOPOH
XUMUYECKHMX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHMKaeT HEOOXOIUMOCTH
CTaJIKUBAThCS B MpodeccuoHaIbHOM cdepe;

- HUCIIOJB30BAHME PA3JIMUYHBIX MCTOYHUKOB [ TOJYYECHHS XHUMHYECKOU
nHpopManuu, yMEHHE OIICHHUTh €€ JOCTOBEPHOCTH [IJISi JIOCTIDKCHHSI XOPOIIHX
pe3yabTaToOB B podeccnoHanbHOM chepe;

Ilpeomemmnuie:

- ¢(pOpMHPOBAHHOCTh TPEJICTABICHUNA O MECTE XMMHH B COBPEMCHHOM HAY4YHOM
KapTHHE MUpPa; TIOHUMaHUE POJIM XUMHUHU B (POPMUPOBAHUHN KPYro3opa U (PyHKIIMOHATBHON
TPaMOTHOCTH YeJIOBEKA JIJISI PEIICHUS TPAKTUUYECKUX 3a/1a4;

- BJIaJICHUE OCHOBOIIOJIATAIOIIUMHA XUMHUYECKUMH TTOHATUAMU, TCOPHUIMH, 3aKOHAMHU
W 3aKOHOMEPHOCTSIMH, YBEPEHHOE TMOJIb30BAaHWE XUMHUUYECKOW TEPMHUHOJIOTHEH U
CHUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMHM METOJaMU HAYYHOTO MO3HAHUS, UCIIOJb3yEMbIMH B XUMUU:
HaOJI0JICHUEM, OINHCAaHUEM, HW3MEPEHUEM, OKCIEPUMEHTOM; yMEHHUe 00padaThiBaTh,
OOBSICHSITh PpE3yJIbTaThl MPOBEJACHHBIX OMNBITOB U JieJlaThb BBIBOJABI; TOTOBHOCTH U
CIIOCOOHOCTH MPUMEHATh METOIbI IO3HAHUS MPH PEIICHUU MPAKTUYECKUX 3a]ay;
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- c(OpMUPOBAHHOCTh YMEHHS J1aBaTh KOJIMUYECTBEHHBIC OIEHKU WU TPOU3BOIUTH
pacyeThl MO0 XUMUYECKUM (popMysiaM U ypaBHEHUSIM;

- BJaJICHUE MPaBWIAMHU TEXHUKHU O€30MACHOCTH MPHU MCIOIb30BAaHUN XUMHYECKUX
BEILIECTB;

- chOpPMUPOBAHHOCTh COOCTBEHHOW TMO3WUIIMU [0 OTHOIICHUIO K XHWMHYECKOU
nH(popMaIm, mory4yaeMoi U3 pa3HbIX HCTOYHUKOB.



2. CTPYKTYPA U  COJAEPXAHHE OBIIIEOBPA3OBATEJIBLHOM
JANCIUIIJIMHBI
2.1. O0bem yueOHOM JUCHUIIMHBI M BBl Y4e0HOH padoThl

Bup yyeOHol padoThI Ob0bem B
yacax
O0bem 00pa3oBaTeJIbHOM NPOrPAMMBbI Y4eOHOM TUCHUIIINHBI 79
B TOM YHCIIE:
-1I0 BUJIaM yUEOHBIX 3aHATHIA:
Jlekiuu, ypoku 38
JlaGopaTopHbIe 3aHITHS }
[IpakTrdeckue 3aHsITHS 26
Koncynbprannm B
CamocrosiTeibHasi padoTa 8
IIpome:xkyTouHass arrecrtanusi B GopMe KOHTPOJIbHON paboThI (1 )
ceMecTp), nuddepeHImpoBaHHOTO 3a4eTa (2 ceMecTp).




2.2TemaTnyeckuii VIaH U coJepkaHne Y4eOHOI JUCIHUIINHBI

HaumenoBanue Coaeprxxanue yueOHOTro MaTepuaJa, JJabopaTopHble M NPaKTHYEeCKHe 3aHATHS, O0bem YpoBenb
pa3iesioB U TeM caMocTosiTe/IbHasi padoTa o0yuyarouerocsi, Kypcopasi padora (mpoexr) (eciu 4acos OCBOCHHS
MIPEAYCMOTPEHBI), HHbIE BU/bI Y4e0HO#i pa60Thl B COOTBETCTBHM € Y4eOHBIM IJIAHOM
1 2 3 4
1 cemecTp
BBenenue Conep:xxanue yueOHOro Marepuaja
Hayunsie MeToapl O3HAHUS BEIIECTB M XUMUYECKUX sIBJICHUI. Poib skciepuMeHTa u Teopuu B 2 1
XUMHUHM. 3HauyeHWe XuMuM 1pu ocBoeHuu mnpodeccuit CIIO wu cnenumanbHocTeit CIIO
TEXHUYECKOT0 Npo¢uiist mpodeccnoHalbHOTO 00pa3oBaHMsL.
Pa3nes 1. O0masi M Heopranuveckasi XMMHSA 50
Tema 1 OcHOBHbBIE NOHATHS U 3AKOHbI XUMHU 2
1.1. OcHoBHBIE Conep:kanue yuyeOHOro marepuasa
TOHSTHS XUMUH. CocraB BemecTBa. XuMH4ecKne d1eMeHThL. CIoco0bI CYIIeCTBOBAHNS XHMHUECKIX IEMEHTOB: 2 1
OcHoBHbIe 32KOHDI aTOMBI, IPOCTHIE H CIIOJKHBIE BEIIECTBA. BelecTBa MOCTOSHHOTO M MEPEMEHHOTO COCTaBA. 3aKOH
XuMun TIOCTOSIHCTBA COCTABa BEIIECTB. BelectBa MONEKYIAPHOrO M HEMOJEKYISPHOTO CTPOCHHMSL
N3mepenne BemiecTtBa. Macca aToMOB M MOJIEKyJ. ATOMHas e€quHUIa Macchl. OTHOCUTEbHbBIE
aTOMHasg M MOJIEKyJsipHas macchl. KonnmdecTBO BemiecTBa M €IMHULBI €r0 U3MEPEHHUS: MOJb,
MMOJIb, KMOJIb. Yncno ABorajipo. MounsipHast Macca. ArperaTHble COCTOSIHMSI BEIIECTBA:
TBepAoe (KpUCTAIIMYeCKoe U amMop(dHOe), JKUJIKOE U Ta3000pazHoe. 3aKOH ABOrajpo U €ro
CJIEJICTBUSI. Monsipablii 00beM BelIECTB B Ta3000pa3HOM cocTosiHUH. OObequHEHHbIN
ra3oBblil 3aKOH W ypaBHeHHue MenaeneeBa—Kimaneiipona. Cmecu BeniecTB. Paznmuuus mexay
CMECSIMU M XUMHUYECKHMH COEIMHEHUsMU. MaccoBasi 1 00beMHasl TOJU KOMIOHEHTOB CMECH.
Tema 2. [lepnoanyecknii 3axkon u [lepuoanyeckasi cucremMa xumuuecknx 1eMenToB /.. MenjaesieeBa u cTpoeHue 4
aToma
2.1. llepuoguvecknii | Conep:xkanue y4eOHOIro MaTepuasa
3akon .M. Ilepuognuecknii 3axkoH J[.M.Menneneesa. Ortkpeitue JI.M.MenneneeBeim Ilepuoanueckoro 2 1
Memnpeeena. 3akoHa. [lepuonnueckuit 3akoH B hopmynupoBke [[.M.Menneneesa. Ilepunoguueckass tabmuma

CrtpoeHnue aToma.
3HadeHHe 32aK0HA
J.A. MennesieeBa

XMMHUYECKHX 3JIEMEHTOB — rpaduyeckoe O0TOOpakeHHEe MepHoanvecKoro 3akoHa. CTpykTypa
NEpUOMYECKON Tabauubl: mepuonasl (Manble W Oojbliue), rpynmbl (TJaBHas M MOOOYHAs).
Crpoenue aroma u Ilepuonnyeckuii 3akon J[.M1.MenneneeBa. AToM — ciokHas yactvua. Sapo
(IpOTOHBI M HEUTPOHBI) U AEKTPOHHAst 00onouka. M3oTonsl. CTpoeHHE ANIEKTPOHHBIX 000JI0UeK
aTOMOB 3JIEMEHTOB MaJIBIX MEepHOoA0B. OCOOEHHOCTH CTPOEHMS HIIEKTPOHHBIX 000JI0UEK aTOMOB
3JIEMEHTOB OOJIBIIUX MEPUOIOB (MEpPeXOoAHbIX d1eMeHTOB). [lonsTue 06 opbutansx. s-, p- u d-
opOuTanu. DIEKTPOHHbIE KOH(UIypaluu aTOMOB XMMHUYECKHX »dJieMeHTOB. CoBpeMeHHas
dopmynuposka Ilepuoanueckoro 3akoHa. 3Hauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi




cucTteMbl xuMuyeckux diaeMeHTtoB JI.M. MenzeneeBa il pa3BUTHS HAayKM W IIOHUMAaHMS
XUMUYECKON KAPTUHBI MUPA.

CamocrosiTesibHast padora 3
Tema 3. CTpoenne BelecTBa
3.1. Uounas Conep:xaHue yueOHOro Marepuaja
XHMHYecKasl CBA3b. Nonnas xumuyeckas cBsizb. KaTtnonsl, ux oOpa3oBaHHE W3 aTOMOB B pe3ysbTare Ipolecca 1
KoBasenTnas OKHCJIeHUs. AHHOHBI, UX 0oOpa3oBaHHE W3 aTOMOB B pe3yJbTaTe MPOIECCa BOCCTAHOBJICHMSL.
XHMHYeCcKasl CBA3b. HNonHast cBs3b Kak CBsI3b MEXIY KaTHOHAMH M aHMOHAMHU 3a CYET AJIEKTPOCTAaTUYECKOTO
Mertannuyeckasi nputsbkeHusd. Kiaccuukanus HMOHOB: MO COCTaBy, 3HAKy 3apsja, HAJIWYUIO TUIAPATHOM
CBAI3b oOonouku. HMoHHBIE KpHUCTauMueckue pemeTku. CBoilcTBa BElIECTB C HOHHBIM THIIOM
KpucCTaJIMueckor pemeTkd. KoBajeHTHas xumuueckas CBsi3b. MexaHuU3M 00pa3oBaHUs
KOBaJICHTHOM CBSI3U (0O-MEHHBIM U  JIOHOPHO-aKLENTOPHBINH). DIIEKTPOOTPULIATEIHHOCTD.
KoBasieHTHBIE TTOJISIpHAs U HEMOJISIpHAsI CBSI3U. KpaTHOCTH KOBaJEHTHOM CBS3U. MOJIEKyIsIpHBIE
U aTOMHbIE KpUCTaJUIMyeckue pemeTkd. CBOWCTBA BEUIECTB C MOJEKYJISIPHBIMU U ATOMHBIMH
KPUCTAJUTMYECKUMU PEIIETKAMHU.
Meramueckass cBs3b. MeTtanueckas KpUCTaUIMYECKas penieTka W MeTaulMdecKas
XUMHYECKas CBsi3b. PU3NYECKHE CBOMCTBA METAJLIOB.
3.2. ArperatHbie ArperatHple COCTOSIHMSI BEIIECTB W BOAOPOJHAs CBs3b. TBepaoe, >KUIKOE W Ta3000pa3HOe 1
COCTOSIHMS BelIeCTB | COCTOsIHUs BemlecTB. llepexon BemecTtBa M3 OAHOTO arperaTHOrO COCTOSIHUS B JIPYroe.
U BOJAOpPOAHAas CBA3b. | BogoponHas cBs3b.
Yucreie BemecTBa U | Yuctele BemectBa U cmecu. [loHsTHE O cMecH BelecTB. 'OMOreHHbIE U Te€TEPOreHHbIE CMECH.
cmecu. {ucnepcubie | CoctaB cMeceil: 00beMHasi M MaccoBasi J10JIM KOMIIOHEHTOB CMECH, MacCoBasi 10JIs IPUMECEH.
cMecH IIpakTnueckoe 3ansiTue Nel. Penienre pacueTHbIX 3a7jau Ha HAXOXKJIEHUE OObEMHON U 2,3
MAacCOBOM JJOJIM KOMIIOHEHTOB CMECH
Tema 4. Boga. PacTBopbl. DJIeKTPOJIUTHYECKAS TUCCOIHAIIAS
Tema 4. Boaa. Copep:xanue y4eOHOro Marepuasa 2
PacTBOpBI. Bopa. PactBopsl. PactBopenue. Bona kak pactBoputesib. PacTBOpUMOCTE BEIIECTB. 1,2
JaexkTpoauTHyecKkas | HacbllieHHbIe, HEHACHIIIEHHBIC, IEPECHIIICHHBIE PAaCTBOPHL. 3aBHCUMOCTh PAaCTBOPHMOCTH
AUCCOHALMS ra3oB, )KUJKOCTEH U TBEP/BIX BEUIECTB OT PA3IUYHBIX (PAKTOPOB.

MaccoBas nois PaCTBOPCHHOI'O BCIICCTBA. QHCKTpOHI/ITI/I‘leCKaH JUCCOoranus. 9J'IeKTpOJ'II/ITH u
HEJJICKTPOUTEIL. 9J'ICKTp0JII/ITI/I‘-IeCKaH JUCCOoranus. MexaHu3MbI SHeKTpOHHTquCKOﬁ
aucconanvuu il BEIIECTB € pa3/IMYHbIMU TUITaMU XUMHUYECKON CBS3H. FI/IIlpaTI/IpOBaHHBIe n
HETUAPATUPOBAHHBIC MOHBI. CremneHb BHGKTpOHHTHQCCKOﬁ JUCCOIIHMAaIIH. CunbHbIE U CclTaObIe
OJICKTPOJIUTHI. OcCHOBHBIC TOJIOKCHUS TCOpHUU BHGKTpOHI/ITI/IquKOﬁ JUCCOIIHMAIIH. KI/ICJ'IOTBI,
OCHOBAHHA U COJIK KaK 3JICKTPOJIUTHI.




IpakTuyeckoe 3ansaTue Ne 2. [IpuroToBiieHre pacTBOpa 3aJaHHON KOHIICHTPALIUH.

Tema 5. Knaccupukanuss HeOpraHu4ecKMX COeIMHEHUI M UX CBOICTBA 10
5.1. Kucjaotsl U uX Conep:xxanue yueOHOro Marepuasa
CBOIiCTBA. Kucnorsl m ux cBoiictBa. KHCIOTBI Kak 3JE€KTPOJHUTHI, WX KIaCCH(MUKAIMS 1O Pa3INnYHBIM 2
OcHOBaHMSA M COTM M | IPU3HAKAM. XUMHYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUHU DIIEKTPOIUTHUECKON AUCCOLMAIIHH.
HX CBOMCTBA. Oco0eHHOCTH B3aUMOJIEHCTBUSl KOHLIEHTPUPOBAHHON CEPHOW M a30THOM KHUCIOT C METaJlJIaMH.
Oxcuabl 1 OcHoBHbIE €IIOCOOBI MOJMy4YeHHs] KUCHOThL. OcHOBaHMA M HUX cBoHcTBAa. OCHOBaHMS Kak
OCHOBAHMSA M UX ANEKTPOJUTHI, WX KIacCHU(UKAIUSA 10 pa3UYHbBIM MpU3HaAKaM. XHMHYECKHE CBOWCTBa
cBoOlicTBa OCHOBaHUM B CBETE TEOPUHU AIEKTPOJUTUUECKON Aucconranuu. PasnoxxeHne HepacTBOPUMBIX B
BOJie ocHOBaHM. OCHOBHBIE CITOCOOBI TOTydeHus1 ocHoBaHui. Coym u ux cBoiicTBa. Conn Kak
31eKTponauThl. CoJIn CpeIHHE, KUCIbIE M OCHOBHBIE. XMMHUYECKHE CBOMCTBA COJIEM B CBETE
TEOPUHU DIIEKTPOJIUTHYECKON auccoruanuu. CrocoOwsl momydeHust cosnei. [maponus comneit.
Okcunpl u ux cBoictBa. ConeoOpasyroniue W HecosieoOpasyroniue okcuibl. OCHOBHEIE,
amM(pOTepHbIE U KHUCIOTHBIE OKCHJbI. 3aBUCUMOCTh XapaKTepa OKCHJAa OT CTEIEHU OKHUCIICHUS
00pa3yromero ero MeTamuia. XuMUYECKHE CBOMCTBA OKCHIOB. [loyuenne oKCcuoB.
IIpakTuyeckoe 3anaTue Ne 3. BzaumoaeiicTeue cosieid Ipyr ¢ APyroM.
IIpakTHyeckoe 3aHsTHE Ne 4 Pernenue sKcriepuMeHTaNBHBIX 3a11a4 1o Teme «Kitaccudukanus 4
HEOPraHMYECKUX COCAMHEHUN U UX CBOMCTBa
Tema 6. XuMH4YeCKHe peaKIUu 4
6.1. Conep:xxaHue yueOHOro MaTepuaja
Knaccupukauus Knaccudukanus xumMuaeckux peaknuii. Peakiiuu coeTMHeHMS, Pa3ioKeHUs, 3aMEIICHHSI, 2
XHMHYI€CKHX oOMmeHa. IIpoMe:xkyTouHasi aTTecTalUsl -KOHTPOJIbHasI padoTa
peakuuii
2 ceMmecTp
6.2. Oxkucaurenbno- | Karanutuueckue peakimu. OOpaTuMblie U HEOOpaTUMBbIE peakiuu. [ OMOreHHbIE U TeTepOreHHbIe 2

BOCCTAHOBHMTEJIbHBIE
peaknnu. Ckopocth
XHMHYECKHX
peakuui

peaknuu. JK30TepMUUECKUE U SHA0TEPMHUUECKUE peakuuu. TermnoBoi apPekT XuMHUIECKIX
peakuuii. Tepmoxumuueckue ypaBHeHHs. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
Crenensp okucienus. OKUCIUTENL U BOCCTaHOBIIEHUE. BoccTaHOBUTEND U OKKCIeHue. MeTon
3JIEKTPOHHOT0 OajaHca sl COCTABJICHUS YPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. CKOpOCTh XMMHUYECKUX peakiuil. [IoHATHE O CKOPOCTH XMMUYECKUX PEAKIIUI.
3aBHCUMOCTh CKOPOCTH XMMHYECKHX PEaKIUil OT pa3InYHbIX (DAKTOPOB: MPUPO/IBI
pearupyroux BEIECTB, UX KOHLEHTPALMU, TEMIIEPATYPHI, IOBEPXHOCTH COIPUKOCHOBEHUS U
MCIOJIb30BaHUs KaTanu3aTopoB. OOpaTuMOCTh XUMHUECKUX peakuuil. OOpaTumble 1
HeoOpaTHMBbIe peakMi. XMMHYECKOe paBHOBECHE M CIIOCOOBI €0 CMEICHHUSI.




Tema 7. MeTa/LILI I HEMETAJLJIBI
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7.1. MeTajLiIbl.

Conep:xxanue yueOHOro Marepuasa

O0mme cnocodbl Mertamnel. OCOOEHHOCTH CTPOCHUS aTOMOB M KpUCTAIOB. PU3NYECKHE CBOHCTBA METAJLIOB. 2 1
MOJIyYeHU Knaccugukamus MeTamioB 1o pa3InyHbIM IPU3HaKaM. XUMHUYECKHE CBOMCTBA METAJIIOB.
MeTaJVIOB DNEeKTPOXUMHUECKUN psi HallpsbKeHU MetaiioB. Metamnorepmust. OOmiue criocoobl
nostyueHus MerauioB. [lonsTue o metamypruu. [lupomerantyprus, TuIpOMeTaLTyprust 1
anekrpoMetauryprus. CriyiaBbl YepHbIE U LIBETHBIE.
7.2 HemeTasbl Hemerannel. OcobenHocTH cTpoeHus aToMoB. HeMeTanisl — npocThle BelecTBa. 3aBUCUMOCTb 2 1
CBOICTB rajlor€HOB OT UX MOJIOKEHUSI B TIepuoandeckoi cucteme. OKUCIUTENbHbIE U
BOCCTaHOBUTEJIbHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX IOJIOXKEHUS B PSAAY
NIEKTPOOTPHUILIATETbHOCTH.
IIpakTnueckoe 3ansiTue Ne 5. Perienne skcriepruMeHTalIbHbBIX 3a/1a4 2 2,3
IIpakTuyeckoe 3ansitue Ne 6. O3HaKOMIICHHE CO CTPYKTYpaMU CEporo U Oeoro 4yyryHa. 2
CamocTosiTeIbHAsi padoTa 6 3
Pa3jien 2 Opranuyeckasi XuMusi 20
Tema 8. OcHoBHBIE Copep:kaHue y4e0OHOI0 MaTepuaja 4
MOHSATHA IIpenmer opranndeckoil xumu. Ilpupoanble, HCKYyCCTBEHHbIE U CUHTETUUECKHE OpraHUYEeCKHe 2 1
OpraHu4ecKoi BenlecTBa. CpaBHEHHE OPraHUYECKUX BELIECTB C HEOPraHMYECKMMHU. BaneHTHOCT. Xumuueckoe
XMMHH U TEOpHs CTPOEHUE KaK MOPSJIOK COETMHEHHUS aTOMOB B MOJIEKYJIbI [10 BaJICHTHOCTH. TeopHst CTpOeHUs
CTPOeHHs opranundeckux coenquHeHuil A.M.bytineposa. OCHOBHBIE MOJOXKEHUS TEOPUH XMMHUYECKOI'O
OpPraHMYecKuX cTpoeHus. Mzomepus u uzomepbl. Xumuueckue GopMyiibl 1 MOJENIN MOJIEKYJ B OpraHUYeCKON
coe/IMHeHUI xumuu. Kiaccuduxanus opranndeckux seniects. Kiaccudukanus BemecTB 0 CTPOSHUIO
YIJIEpOJHOIO CKeJleTa U HAIMYMIO (PYHKIIMOHAIBHBIX Irpymnil. I'omonoru u romosnorusi. Hauana
nomenknarypsl [IUPAC. Knaccuduxanus peakuuii B oprannueckoil xumuu. Peakiuu
IPUCOETUHEHUS (THAPUPOBAHHUS, TATOI€HUPOBAHMS, THPOTaIOr€HUPOBAHMSL, THAPATALIUN).
Peakiun oTieruieHus (JeruApupoBaHys, AeTHIpOraloreHupoBaHmsl, Aeruaparanun). Peakuun
3amMelieHus. Peakuuu nzomepusanuu.
IIpakTnuyeckoe 3ansaTue Ne 7. 13roToBiieHNnE MOJENEH MOJIEKY]I OPraHUYECKUX BELIECTB. 2 2
Tema 9. Yriesoaopoas! H X NPHPOJHBIC HCTOYHUKH 6
9.1 AnkaHsbl. Coaepxanue y4eOHOro MaTepuajia
AJikenbl. /lueHbl u AnkaHpl. AJIKaHBI: TOMOJIOTHYECKUH psfl, U30MEPHUS U HOMEHKIIATypa aJKaHOB. XUMHUYECKHE 2 1

Kay4yyKHu

CBOWCTBA aJKaHOB (MeTaHa, 3TaHa): TOpPEHME, 3aMeIleHUe, Ppa3lI0oKEeHHE, JAETHJIPUPOBAHUE.
[IpumeHeHne anKkaHOB Ha OCHOBE CBOMCTB. AJIKEHBI. DTHJIEH, €0 MOJyUYEHHUE (IErUIPUPOBaHUEM
9TaHa, ACMOJMMEpU3aLUEN MONMATUIIEHA). ['OMOJOrM4eckuil psii, U30Mepus, HOMEHKIATypa
aJIKeHOB. XMMMYECKHE CBOICTBA 3THJIEHA: TOpPEHHE, KaueCTBEHHbIE peakinu (0OeclBeunBaHUE
OpOMHOI BOJBI M pacTBOpa MEpMaHraHaTa Kajus), THApaTaiys, nonumepusanus. [Ipumenenue




9THJIEHA HA OCHOBE CBONCTB.

Juensl n kayudyku. IloHATue O AMEHax Kak YIVIEBOAOPOAAX C JBYMS JBOMHBIMHU CBA3SIMHU.
CompsikeHHBIE OMEHBL. XMMHUYECKHE CBOWCTBA OyTraaueHa-1,3 u m3ompeHa: oOeciBeUYMBaHUE
OpOMHOH BOJBI M NOJIMMEpHU3alus B Kayuyku. HaTypanpHblil 1 cuHTeTHYECKUE KayuyKu. Pe3uHa.

9.2. AJIKHHBI H
Apensl. IIpupoansbie
HCTOYHUKU
yIJIEBOAOPOI0B.

Ankusbl. AneTusieH. XMMHYECKHE CBOMCTBA alleTWIICHA: TOpPEHHE, 00eclBeUHBaHHE OPOMHOM
BOJIbI, TPUCOEAMHEHUHA XJIOpOBOJAOpOJa M Tuaparauus. [IpuMeHeHue areTuieHa Ha OCHOBE
CBOMCTB. MexKKi1acCoBas M30MEpHUsl C AJIKATUECHAMM.

Apenbl. benzon. Xumuueckue cBoiicTBa O€H3051a: TOpEHHE, PEAKIUH  3aMelleHUs
(ramorennpoBanue, HuTpoBaHue). [IpumeHenue OeH3o0jla Ha OCHOBE CBOMCTB. I[IpupoaHbie
WCTOYHHKH yTIIeBo10po0B. [Ipupoanblii ra3: cocraB, mpuMeHeHHe B KauecTBe ToruBa. Hedrs.
CocraB u nepepabdotka Hedtu. [leperonka negrtu. Hegrenpomykrsl

IIpakTnueckoe 3ansaTHe Ne 8. O3HaKOMIIEHHE C KOJUIEKIMEH KaydyKOB W oOpasnamu H3Aeiauit
W3 PE3UHBI

Tema 10. Kucsiopoacoaep:kamnue opraHudeckue coeJuHeHust

10.1. CoupTsl.
DeHoun

Copep:kaHue y4eOHOI0 MaTepuaJja

Cruprel. [Tomydenne 3TaHona OpoKEHUEM TITIOKO3bI U THApATaluel dTuieHa. [ uapokcuibHas
rpynna kak GyHkuuoHanbHas. [loHsTHE O IpeeNbHBIX OJHOATOMHBIX CIUpPTaX. XUMUYECKHIE
CBOICTBa 3TaHOJIA: B3aUMOJIEHCTBHE C HATPUEM, 00pa30BaHUE IPOCTHIX U CIOXKHBIX 2(PUPOB,
OKHCJIeHuE B anbjaeru. [IpuMeHnenune 3TaHona Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €TI0
MOCIICACTBHS ISl OpPraHM3Ma YeloBeKa U MperynpekieHue.

10.2. ®enoa

Conep:kanue y4yeOHOro MmaTepuasa

['muuepun kak mpeacTaBUTeNlb MHOTOATOMHBIX ciipToB. KauecTBeHHas peakuus Ha
MHOTOaTOMHbIe ciupThl. [IpuMenenue raunepuna. Oenoin. Gusnveckre U XUMUYECKUE
cBoiicTBa eHoa. B3auMHOe BIUsHIE aTOMOB B MOJIeKyJie (peHoa: B3auMOICHCTBHUE C
TUAPOKCHUIOM HATpUs U a30THOM KucioToi. [Ipumenenue dheHona Ha OCHOBE CBOMCTB.
Anbpaeruasl. [lonarue o0 anpaerunax. Anbaeruanas rpynmna kak GyHKIIMOHaIbHAs.
dopmanblIerua U ero CBOMCTBA: OKUCIICHNE B COOTBETCTBYIOILYIO KUCIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIUM ciupT. [lonyueHue anbaernioB OKUCIEHUEM COOTBETCTBYIOIINX CIIUPTOB.
[Tpumenenne popmanpaernaa Ha OCHOBE €r0 CBOWCTB.

HpaKTH‘leCKOG 3ansatae Ne 9 (OsnakomileHHE PaCTBOpeHI/Ie rimnepruHa B BOAC U
B3aHMO/ICHCTBHE C THAPOKCHIOM MEJU

10.3. Kap6oHoBbIe

Conep:xxanue y4eOHOro Marepuasa




KkucJI0ThI. CiiokHble | Kap6oHoBbie kucnothl. [TonsTie 0 kapOoHOBBIX KucioTax. KapOokcunpHas rpymnma Kak

3¢ UpPHI U KUPBI ¢byHKUMOHANMBHAS. ['OMOJIOTHYECKHA Psiji IPEIETbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT.
[Tonmyuyenne kapOOHOBBIX KHCIOT OKHCICHUEM alIbACTHIOB. XUMHUYECKHE CBOWCTBA YKCYCHOM
KHCJIOTHI: 00IIHME CBOWCTBA C MUHEPATLHBIMHU KHCIIOTAMH M PEAKIIUs ATePHPHUKALINN.
[IpuMeHeHne yKCYCHOM KHACIIOTBI HA OCHOBE CBOMCTB. BpICIINE )KUPHBIE KUCIOTHI HA IPUMEPE
MAJIBMUTUHOBOW M CTEAPUHOBOM.

Crnoxnble 3¢upsl U xupsl. [lorydyeHne cioxxHbIX 3pupoB peakiueit arepupukannu. CioxHbe
a¢upsl B IpUpOE, UX 3HaueHue. [Ipumenenune cioxHbIX 3(UPOB HA OCHOBE CBOUCTB. JKHUPBI Kak
cinoxHble 23pupbl. Kitaccupukanus »xupoB. XUMHUUECKUE CBOMCTBA JKUPOB: TUAPOIIN3 U
TUAPUPOBAHUE KUJKUX )KUPOB. [IpuMeHeHne KupoB Ha OCHOBE CBOMCTB. MbLa.

10.5. YraeBoabl Copep:kanue y4e0OHOro MmaTepuaja 2
VYrneBoabl. YriaeBopl, UX KiaccuuKalus: MoOHOcaxapuabl (TI0K03a, GPyKTO3a), Tucaxapuabl
(caxapo3a) u monmcaxapuabl (Kpaxmall v 1euTroino3a). [1roko3a — BEecTBO C TBOWCTBEHHOM
(byHKIMEeN — anpaeruJocnupT. XUMHUYECKHE CBOICTBA IJIIOKO3bI: OKHCIEHUE B TITIOKOHOBYIO
KHCJIOTY, BOCCTAHOBJIEHUE B COPOUT, CIUPTOBOE OposkeHue. [IpuMeHenune ritoko3bl Ha OCHOBE
CBOMCTB. 3HAYEHHUE YIJIEBOJOB B dKMBOU MPUPOJIE U KU3HU YesioBeka. [loHsTHE 0 peakuusax
MOJINKOHJICHCALIUY U THIPOJIN3a Ha MPUMEPE B3aUMOIPEBPALIICHHI: TITI0K03a «<>TI0JIMcaxapu/l.

Tema 11. Conep:kanue y4yeOHOro MmaTepuaja 2
AsoTcoaep:kainue Awmunbl [lonstue 00 amuHax. AnudaTruyeckue aMUHBI, UX KilacCHU(UKAIMsI ¥ HOMEHKIATypa. 2
opraHuveckue AHWINH Kak opranudeckoe ocHoBanue. [lonyuenue aHwivHa u3 HUTpoOeH30ma. [IpuMenenue
COeIMHEHUS. QHWJIMHA Ha OCHOBE CBOWCTB. AMHUHOKHUCIOTBHL. AMHMHOKHCIOTBI Kak aM@oTepHbIe
IosumepsI T YHKIIMOHAIIbHBIE OpPraHWYECKUE COCAMHEHHS. XHUMHUUYECKHE CBOMCTBA aMHUHOKHCIIOT:

B3aUMOJICHCTBUE C ILEJI0YaMH, KUCJIOTaMH M JIPYT ¢ APYrom (peakuus MOJTUKOHJCHCAIIUN).
[lentuanas cBsi3p u nonunentuabl. [I[puMeHeHHe aMUHOKHCIOT Ha OCHOBE CBOWCTB. benkw.
[lepBuuHas, BTOpWUYHAs, TPETUYHAS CTPYKTYypbl O€NKOB. XUMHUYECKHE CBOICTBa OEJKOB:
ropeHue, JeHaTypanus, THIPOJN3, LBETHble peakuuu. buonoruueckue  QyHKIUU
oenkoB.[lomumepsl. benku u monucaxapunsl kak Ouomonumepsl. [lmactmaccel. Ilomydenue
MOJMMEPOB  peaklMed MNoJIUMEpU3alMd U MOJUKOHJEHCAaluu. TepMomjgacTU4YHble U
TepMOpeaKkTHUBHBIE T1acTMacchl. [IpencraBurenu miactMmacc. BonmokHa, uX Kiaccu@ukarius.
[Tonyuenue BojgokoH. OTEIbHbIE NPEICTABUTENN XUMUYECKUX BOJOKOH.

KoncyabTanuu R

IIpome:xxyToyHasi arrecranus — Au¢@epeHMpoOBaHHbIN 3a4eT -

Jnist XapakTepUCTHUKU YPOBHSI OCBOECHUS Y4eOHOTI0 MaTepHaia CIOIb3YIOTCS CleAyIoIre 0003HaYeHNUS:
1. — o3HakoMuTENLHBIN (Y3HABAHHME U3yYEHHBIX OOBEKTOB, CBOMCTB);

2. - perO,Z[YKTI/IBHHﬁ (BBIHOJ'IHCHI/IC ACATCIIBHOCTH I10 o6pa3uy, HHCTPYKIIMHU, MCTOANYCCKUM PCKOMCHAAIIUAM WA HO,Z[pyKOBOI[CTBOM);
3. - HpO,Z[YKTI/IBHHﬁ (HJIaHI/IPOBaHI/IC " CaMOCTOATCIIbHOC BBIITIOJIHCHUEC ACATCIBHOCTH, PCIHICHUC npo6neMme, CUTyallUOHHBIX 3aﬂaHHI>i).




2.3 XapaKTepuCTHKA OCHOBHBIX BH/JI0B Y4e¢OHOH

JACATCJIBbHOCTH

Coaepxxanue 00yyeHus

XapakTepucTHKA OCHOBHBIX BH/I0B [1eATEJILHOCTH
CTYA€HTOB (HA YPOBHe Y4eOHBbIX /IeliCTBUI)

BakHelimmne xuMnueckKue
MOHATHSA

YMeHue 1aBath OnpeesieHue U ONepupoBaTh CIeIyOIIUMU
XUMHYECKHUMH OHATUSMH: BEIIECTBO, XUMUYECKHUI DJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAS U MOJICKYJISIpHAS
Macchl, HOH, AJTIOTPOTHSI, H30TOTBI, XUMHUYECKasl CBS3b,
AJIEKTPOOTPHIIATEIBHOCTD, BAJIGHTHOCTD, CTETIEHb OKUCIICHUS,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIN 00beM ra3000pa3HbIX
BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHMUSI, PAaCTBOPBI, IEKTPOJIUT U HEIIEKTPOJIUT,
JNEKTPOJIUTUYECKAs IUCCOLMALINS, OKUCITUTENb U
BOCCTaHOBUTEJb, OKUCIIEHHE U BOCCTAHOBJICHUE, TETIJIOBON

s dexT peakiuu, CKOPOCTh XMMHYECKOW PEaKIINH, KaTallus,
XUMHYECKOE paBHOBECHE, YTIIEPOIHBIN CKEIeT,
(GyHKIMOHATBHAS TPYIINA, H30MEPHs, TOMOJIOTHS

OcHoBHbIE 3aKOHBI XUMHH

DopMyIMpOBaHNE 3aKOHOB COXPAHEHUSI MACChI BEIIECTB U
MOCTOSIHCTBA COCTaBa BELIECTB. Y CTAHOBKA TPUYUHHO-
CJICZICTBEHHOM CBSI3M MEXIY COAEP)KaHUEM 3TUX 3aKOHOB U
HaIllMCaHUEM XUMHUYECKHX (POpMYI U ypaBHEHUH. Y CTAHOBKA
SBOJIIOIMOHHOW CYIITHOCTH MEHJIEJIEEBCKOW U COBPEMEHHOM
dbopmyIupoBOK nieproauyeckoro 3akona J[. . Menneneena.
OO0bsicHeHne (HU3NIECKOTO CMBICITIA CHMBOJIUKH
MEePUOINYECKON TaOJIUIIBI XUMUYECKUX d1eMeHToB []. U.
MenpeneeBa (HOMEpPOB JIEMEHTA, IIEPUOIA, TPYIIITHI) U
YCTaHOBKA MPUYMHHO-CJICICTBEHHON CBSI3U MEKY
CTPOEHHEM aTOMa U 3aKOHOMEPHOCTAMU U3MEHEHHSI CBOMCTB
2JIEMEHTOB ¥ 00pa30BaHHBIX MU BEIIECTB B IIEPHOIAX H
rpymnmnax. XapakTepucTHKa JIEMEHTOB MaJIbIX M OOJBIINX
MIepUOJIOB 110 UX MoJioxkeHuto B [lepuoanueckoit cucreme /.
H. MeunneneeBa

OcHOBHbBIC TEOPHH XHUMHH

YcraHOBKa 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX BEILECTB OT
CTPOEHUS aTOMOB 00Pa3yIOLINX UX XUMUYECKUX IEMEHTOB.
XapakTepucTUKa BaXKHENIITUX TUIIOB XUMUYECKUX CBA3ECH U
OTHOCUTEJIBHOCTHU 3TOH Tunonoruu. O0bsicCHeHUe
3aBUCHMOCTHU CBOMCTB BEILLECTB OT UX COCTaBA U CTPOCHUS
KPUCTAJUIMYECKUX perieTok. DopMyIMpoBKa OCHOBHBIX
MIOJIOKEHUN TEOPUH IIEKTPOIUTUYECKON AUCCOLMALUN U
XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHUUYECKUX coeauHeHu. opmynpoBka
OCHOBHBIX ITOJIOKEHUH TEOPUU XUMUYECKOTO CTPOCHHUS
OpraHNYEeCKHUX COCIMHEHUHN U XapaKTepUCTUKA B CBETE 3TOU
TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUN
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OcHOBHbBIE TCOPUH XUMHUH

YcraHOBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BEILECTB OT
CTPOEHUS aTOMOB 00Pa3yIOUINX UX XUMUYECKUX IEMEHTOB.
XapakTepuCTUKA BaXKHEUILIUX TUIIOB XUMUYECKHUX CBS3EN U
OTHOCHUTEIILHOCTH 3TOU TUIONOTUU. OObsICHEHUE
3aBUCHMOCTHU CBOMCTB BEIIECTB OT UX COCTAaBA U CTPOCHUS
KPUCTAJUIMYECKUX penieToK. @opMyIMpOBKa OCHOBHBIX
IIOJIOKEHUN TEOPHUH AIEKTPOIUTUYECKON AUCCOLUALAN U
XapaKTepHUCTUKA B CBETE ATON TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHUYECKUX CoeNUHEHUN. DOopMyIHpoOBKa
OCHOBHBIX ITOJIOKEHUN TEOPUN XUMUYECKOTO CTPOCHHUS
OpPraHNYECKHUX COCIMHEHUHN U XapaKTepUCTUKA B CBETE 3TOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COECIMHEHU I

Baskueilinue Belecrsa u
MaTepHuaJIbl

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, MOTYYCHHUS U
npuMeHeHus BakHeimux metauioB (IA u Il A rpynm,
QTIOMUHUS, JKeJle3a, a B €CTECTBEHHO-HAYYHOM Npod e U
HEKOTOPBIX d-3JIEMEHTOB) U UX COEUHEHUH.
XapaKkTepHucTHKa COCTaBa, CTPOCHUS, CBOMCTB, TIONYYCHUS U
npuMmeHeHus BaxkHeimux HemeramuioB (VIII A, VIIA, VIA
TpyII, a Takke azora u Gocdopa, yriiepoaa u KpeMHHS,
BOJIOPO/Ia) U UX COCTMHEHUM. XapaKTepUCTHKA COCTaBa,
CTpOEHHUSI, CBOWUCTB, MOTYUYEHHS U IPUMEHEHUSI BaXKHEHIIINX
KJIACCOB YTJIEBOAOPOIOB (AJIKAaHOB, IUKIIOATKAHOB, AJIKEHOB,
AJIKWHOB, apEHOB) U UX HanOoJIee 3HAYNMBIX B
HApOJAHOXO35IICTBEHHOM IUUTaHE MPE/ICTABUTEIICH.
AHaJOru4Has XapaKTepUCTHKA BAKHEHUIINX MPeICTaBUTENeH
JIPYTHUX KJIACCOB OPraHMYECKUX COCAMHEHMI: MeTaHoJa U
3TaHoJIa, CJIOKHBIX APUPOB, )KUPOB, MBLI, AJIbJICTUIIOB
(bopManbaeruIoB M aneTagbaernia), KETOHOB (aleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOU KUCIIOTBI, IS €CTECTBEHHO-
HAYYHOTO MPOGUIIS MIPEeICTaBUTENEH JPYTUX KIacCOB
KHCJIOT), MOHOCAXapuJI0B (TJIFOKO3BI), AUCAXAPUIOB
(caxapo3sl), MmoarcaxapuaoB (Kpaxmaiia 1 IEJUTI0JIO3b),
AHWJIMHA, aMUHOKHCIIOT, OEJIKOB, UICKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH, KAY4yKOB, TJIACTMACC

XUMHYECKHH 13bIK U CHMBOJINKA

Hcnonb3oBanue B yueOHOM U mpodeccnoHaIbHON
JEeATEIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3BaHne U3y4eHHBIX BEILIECTB 110 TPUBUATIBHON WU
MEXIYHAPOAHOU HOMEHKIIAType U OTPAKEHUE COCTaBa ITUX
COEZMHEHUH ¢ MOMOIIBI0 XUMUYECKUX Gopmyit. OTpakeHue
XUMHYECKUX ITPOLIECCOB € ITOMOILBI YPABHEHUN XUMHUECKUX
peakuui
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XumMHu4eckue peaknuu

OOBbscHEHNE CYIIHOCTH XMMHUYECKUX IPOLIECCOB.
Knaccudukanus XuMU4ecKux peakiuii Mo pa3iIndHbIM
IpPU3HAKaM: YUCIIy U COCTaBy IIPOAYKTOB U PEAareHTOB,
TerioBoMy 3h(deKTy, HanmpaBIeHUIo, Ga3e, HATHIUIO
KaTajau3aTopa, U3MEHEHHIO CTEIIEHEN OKUCIIEHUS JIEMEHTOB,
00pa3yromux BelecTBa. Y CTaHOBKA MPU3HAKOB 00IIET0 U
Pa3IMYHOIO B THUIOJIOTMH peaKluil 111 HEOPraHUYECKON U
opranndeckoil xumun. Kimaccupunmkanus BemecTs u
IIPOLIECCOB C TOUKH 3PEHUSI OKUCIIEHUS-BOCCTAHOBIICHHUS.
CocraBnieHre ypaBHEHUN peakiluii ¢ TOMOIIbIO METOIa
3NeKTpoHHOr0 6ananca. OOBsICHEHNE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKINH U MOJIOKEHUS XUMUUYECKOTO
paBHOBECHS OT PA3IUYHBIX (AKTOPOB

XUMUYeCKUI IKCIIEPUMEHT

Brimomenne XuMHU4eCcKOro OKCIICPUMCHTA B ITIOJTHOM
COOTBETCTBUU C NpaBuiamu 6ezonacHoctd. Habmonenue,
(buKcanys U ONMMCaHNe Pe3yJIbTaTOB MPOBEIEHHOTO
OKCTIEPUMEHTA

XumMnueckasi HH(popmManus

[TpoBeneHNE CaMOCTOSATEIHLHOTO MTOMCKA XUMUICCKOU
I/IH(i)OpMaHI/II/I C UCITOJIB30BAHUEM PA3JTUYHBIX HUCTOYHHUKOB
(Hay4YHO-TIOMYJIAPHBIX U3JaHUM, KOMIIBIOTEPHBIX 0a3 JAHHBIX,
pecypcoB MHaTepHEeTa). Mcnonbp30BaHNe KOMITBIOTEPHBIX
TEXHOJIOTHH /1711 00paOOTKH U TIEpe1avil XUMHUIECKOM
nH(pOpMaIU 1 ee IPEICTaBICHUs B Pa3IMYHbBIX GopmMax

Pacuersl mo xumMuveckum popmyiaam
U YPABHEHHUSAM

YcTraHoBKa 3aBUCHUMOCTH MEXIY KAYECTBEHHOUN U
KOJIMYECTBEHHON CTOPOHAMHU XMMHYECKUX OOBEKTOB U
npoiieccoB. PerieHne pacyeTHpIX 33714 M0 XUMUYECKUM
dbopmMmyamM U ypaBHCHHUSIM

IMpoduiabHoe U NpodecCHoOHATBHO
3HAYUMOoOe coJepKaHue

OObsicHeHHE XUMHYECKHX SBJICHUH, TPOUCXOIAIINX B
npupoze, ObITy 1 Ha mpou3BoacTBe. OnpenencHue
BO3MO)KHOCTEH NPOTEKaHNsI XUMHYECKUX MTPEBPAIICHUH B
pa3nuuHbIX ycaoBusaX. CoONr0IeHne TpaBHUil SKOJIOTHIECKU
IPaMOTHOTO MTOBEJICHUS B OKpY»Katowiel cpeae. OneHka
BJIMSIHUSI XUMUYECKOTO 3arpsi3HEHHS OKpYXKatolel cpeibl Ha
OpraHM3M YeJIOBeKa U IPYTHE KUBBIE OPraHU3MBbI.
CoOumroienue npaBuil 6€30MacHOr0 0OpaleHus ¢ TOPIOYUMHU
U TOKCUYHBIMHU BEIIECTBAMH, JJaOOPATOPHBIM
obopynoBanueMm. [ToaroroBka pacTBOpOB 3a1aHHOMN
KOHIIEHTpaluu B ObITY U Ha mpou3BojacTBe. Kputnueckas
OLIEHKa JIOCTOBEPHOCTH XMMHUYECKOH MH(OpMAaIHH,
NOCTYTAIONIeH U3 Pa3HbIX HCTOYHUKOB
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3.YCJI0BUs PEAJIM3ALIUN PABOYEN MMPOI'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIHUIIJINHBI
3.1 MaTtepuajibHO-TeXHHYECKOe o0ecrieyeHue

[Ipu peanuzanuum oOpa3zoBaTenbHOW mporpammbl 1o crneuuansHoct 09.02.07
NHdpopManimoHHble CUCTEMBI M TPOTPAMMHUPOBAHUE HCIONB3YIOTCS  CIEIYIOIINE
KOMIIOHEHTHI MaTePHATLHO-TEXHIUUECKOHN 0a3bl sl N3YUYCHHUS AUCIUILINHBL.

VyeOnast aygutopuss 18 na 30 mocagouHbIX MECT JUIsl MPOBEACHUS Yy4eOHBIX

3aHSATUN BCEX BUIOB (B T.Y. MPAKTUYECKOW MOJTOTOBKH OOYYAIOUIUXCS), TPYIIOBBIX U
WHJIMBUTYaJIbHBIX KOHCYJIbTAlUM, TEKYIIEr0 KOHTPOJISI U MIPOMEKYTOUYHON aTTeCTalluu
no aapecy yia. IlpsuumnukoBa a.14 crtp. 6 yueOHbli kopnyc 21. IlepconanbHBIM
KOMITBIOTEP C BBIXOJJOM B HWHTEPHET, OSKpaH sl TMPOEKTOpa, JOCKAa MapKepHas,
IPOCKTOpP, 2 KOJOHKH, Yy4eOHBIE CTOJbI, YYCHUYECKHE CTYJbs, KJIaBUATYpa,
KOMITbIOTE€PHAS MBIIIIb, HATJISTHBIC TIOCOOUS, TIJIaKaThI.

Jlexumonnsie ayautopuu 31 u 15 mo 120 mocamounwsix mect. IlepcoHanbHbIN
KOMITBIOTEP C BBIXOJOM B HMHTEPHET, OSKpaH sl TMPOEKTOpa, J0CKa MapKepHas,
MPOCKTOP, 2 KOJIOHKH, Y4YeOHBIE CTOJbI, YUYEHHMUYECKHE CTYyJbs, KJIaBHATypa,
KOMIIBIOTEpHAs MBbIlIb, HArJAIHbIE TOCOOMS, IUIaKaThl, CTEHABl MO ajapecy YiI.
[TpssuumnankoBa 1.14 ctp. 6 yueOHbIi kopryc 21.

[lomemenre s cCaMOCTOATENBHON paboThl oOydarommxcs, ayautopusi 6, ¢
BBIXOZIOM B ceTh «MHTepHET» M [OOCTyNOM B OJJIEKTPOHHYIO HH(POPMAIMOHHO-
oOpa3oBaTelbHYI0 Cpelly yHUBepcuTeTa mo aapecy yi. [lpsuumnukoBa n.14 ctp. 6
yaeOHbI Kopmyc 21, cnenuanu3upoBaHHas MeOelb: CTOJbl yYCHHMYECKHe — 6 INT.,

ctynbst — 12. TexHuueckue cpeacTBa oOydeHHsS W Marepuanbl: I[lepcoHanbHbBIC
KOMITBIOTEPHI C BBIXOJIOM B HHTEPHET

— 6 1mIT.

[Tomemienne It caMOCTOSITEILHOM paboThl oOywaromuxcs — lleHTpanbpHas

HayuHas Oubnuorexka mmenn H.M. XeneznoBa mo ampecy JluctBeHHWYHas amnes, 2,
KOpIl. 1, — ynTanbHBIE-KOMIIbIOTEPHBIE 3aibl (Ha 50 MOCaJ0YHBIX MECT) C BBIXOJOM B
VHTEPHET.

Ilepeuenvs He 00x00uMbIX KOMNIAEKMOE JUUEHIUOHHO20 NPOZPAMMHOZO
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),Oneparmonnas cucrema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBnpyc Kacnepckuii.

2.1. YyeOHass JuTeparypa M pecypcbl  HH(POPMAUUOHHO-
o0pa3oBaTe/ibHOW  cpeAbl  YHHMBEPCUTETa, BKJIKWYasg IepeYeHb  y4eOHo-
METOAMYECKOro odecmeYyeHHsl ISl CAMOCTOATENbHOH PadoThl 00y4arINUXCH 110
AUCHUILINHE



OcHoBHas quTEpaTypa:

1. Tlpecc, U. A. Obmas xumus : yuebHoe nocodue s cro / U. A. Tlpecc. — Cankr-
[letepOypr : Jlans, 2021. — 496 c. — ISBN 978-5-8114-7073-0. — Texker :

aIIeKTpOHHBIH // JIaHb : 3EeKTPOHHO-OMOIMOTEHAS CHCTEMA.

2. JlurBunona, T. H. OGuias u Heopranuueckas Xumusl : yueoHoe rnocodue aJis cmo /
T. H. JlutBunosa, M. I'. JlurBunoga ; [lox obuieit penakuueit T. H. JIutBunoBoi. —CaHKT-
[letepOypr : Jlanb, 2022. — 212 ¢. — ISBN 978-5-8114-8667-0. — TeKcT : 3neKTpOHHBIH //
JlaHb : 2eKTPpOHHO-OMOIMOTEUHAs

3. Tameena, O. C. ®usnueckas U KOJJIOWAHAS XUMUSA : yueOHOE TTocoOue Nt Crio /
O. C. TI'ameeBa. — 6-¢ u3zn., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 328 c. —ISBN
978-5-8114-7713-5. — TekcT : aneKTpoHHbIH // JIaHb : 371€KTPOHHO- OMOIMOTEUHAS
cucrema. — URL:

4.  Hurmarymnun, H. I'. JJabopaTopHbie paboThl 10 (pU3NYECKOI U KOJIJIOUTHON
XuMuu ; yaeoHoe nocodue nys cro / H. I'. Hurmarymnun, E. C. N'anueBa. — CaHKT-
[TerepOypr : Jlanb, 2021. — 140 c. — ISBN 978-5-8114-6895-9. — Tekcr :

aJIeKTpOHHBIH // JIaHb : 37eKTPOHHO-OMOIMOTEYHAs cCHCTEMa

5. Aunekcanapona, J. A. Heopranuueckas xumus. TeopeTuueckue OCHOBHI U

71a00paTOPHBINA MPAKTUKYM : YUEOHUK JJ1s1 c1io / D. A. AnekcaHapoBa. — 2-€ u3l.,

crep. — Cankr-IlerepOypr : Jlanb, 2021. — 396 c. — ISBN 978-5-8114-8214-6. —
Tekcrt : anexTponHslii // JIaHb : 3JEKTPOHHO-OMOIUOTEUHAS CUCTEMA. .

6. Kanycruna, A. A. O6mmas u Heopranuyeckas xumus. [Ipaktukym : yaeOHoe
nocobue nis cro / A. A. Kanyctuna, U. I'. Xanpuenko, B. B. JIu6anos. — 2-e u3x.,crep. —
Canxr-IlerepOypr : Jlanb, 2021. — 152 ¢. — ISBN 978-5-8114-8887-2. —TekcT :
35IeKTpOHHBIH // JIaHb : 37IeKTPOHHO-OMOINOTEYHAST CUCTEMA.

7. Ilpecc, U. A. Oprannueckas xumus : yueoHoe nocodue st cro / M. A. Tlpecc. —
2-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 432 ¢. — ISBN 978-5-8114- 8976-3.
— Texcr : anexTpoHHBIH // JIaHb : 2IEKTPOHHO-OUOIHOTEYHAS CHCTEMA.

JlonoiHUTEIbHAS JTUTEPATYypa:

1. TaiimykoBa, b. M. TexHuka u TeXHOJIOTHUS Ta0OPATOPHBIX pabOT : yueOHOE
nocobue st cio / b. M. TalimykoBa. — 6-e u3., crep. — Cankr-IletepOypr : Jlans,

2021. — 128 c. — ISBN 978-5-8114-7448-6. — TekcT : anexkTpoHHbI# //JlaHb :
AIEKTPOHHO-OMOIMOTEYHAsI CHCTEMA.

2. Kamycruna, A. A. Obmias u Heopranudeckas xumus. [IpakTukym : yuebHoe
nocobwue g co / A. A. Kammyctuna, U. I'. Xanpuenko, B. B. JIubanoB. — 2-¢ u3z.,crep. —
CankT-IletepOypr : Jlanp, 2021. — 152 ¢. — ISBN 978-5-8114-8887-2. —TekcT :
ANEKTPOHHBIN // JlaHb : anekTpoHHO-OMOMMoTeuHas cuctema. — 3. 1lleromuxuna, H. A.
O6mas xumus : yaeOHnuk s crio / H. A. llleromuxuna, JI. B.MunaeBckas. — CaHKT-
[leTepOypr : Jlanb, 2021. — 164 c¢. — ISBN 978-5-8114- 6897-3. — Tekcr : aeKTpoHHbI# //
JlaHb : 2eKTpOHHO-OUOINOTEYHASI CUCTEMA. .

4. Pe3nukos, B. A. COOpHUK 3a/1a4y U YNIPa)KHEHUI IO OPraHUYeCKON XUMUHU :

yueOHoe nocobue s cno / B. A. Pe3snukoB. — Cankr-IletepOypr : Jlans, 2021. —
336 ¢. — ISBN 978-5-8114-6514-9. — TekcT : 2neKTpoHHBIN // JlaHb : AIEKTPOHHO-
OubIMoTEeYHas cCUCTEMA.



Y4eOHO-MeTOANYECKHE MATEPHAJIbI:

1. Mertoauyeckue yka3zaHHs K MPaKTUYECKUM/abopaTOpHbIM paboTam
(Onextponnbit pecypc)/ Koposun HO.U., T'opoxoB JI.B., — MockBa: PTAY- MCXA,
2021 — ObC —«PTAY-MCXA»

HNurepHer — pecypcesl

DNEeKTPOHHO-OMOIMOTEUHAS cucrema PIAY-MCXA um. KA.
Tumupszera (nanee ObC) carit www.library.timacad.ru
Hayunas 3JIEKTPOHHAA oubmoTeka «KubepJlenunka -

https://cyberleninka.ru/
CereBas dJIeKTpOHHAsE OMOIMOTEKa arpapHbIX By30B -https://e.lanbook.com/books

OO6pazoBarenbHble  pecypchl  uUHTepHeTa. Xumus :  caur. —  URL:
http://www.alleng.ru . — Pesxxum goctyna: cBoOOAHBIH. —TEKCT : 3JICKTPOHHBII.

Enunas  xommekuus  1uudpoBeix  oOpasoBarenbHbix. - caWt. —  URL:
http://www.school-collection.edu.ru — Pexum goctyma: cBoOGomHbii. — TekcT
3JIEKTPOHHBIM.

Komnekmus «EcTecTBeHHOHaydYHBIE AKCIICPUMEHTHI»: Xumus : caiit. — URL:

http://experiment.edu.ru . — Pesxum goctymna: cBoOOAHbBIN. — TekcT
. DJIEKTPOHHBIN.


http://www.library.timacad.ru/
https://cyberleninka.ru/
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4 KOHTPOJIb U OIIEHKA PE3YJbBTATOB OCBOEHHSI YYEBHOH

JTUCLHUATIIUHBI
4.1,

®opMBbI M METOABI KOHTPOJISI U OLIEHKH Pe3y1bTAaTOB 00y4eHHs

PesyabTarsl 00yyeHus

@DopMbI U METOABI
KOHTPOJISI M OLIEHKH
pe3yabTaToOB 00y4eHus

Jluunocmmuute pezynromamol:

- YyBCTBO TOPJOCTH M YBAXKEHUS K MCTOPUU U JOCTHKEHUSIM
OTE€YECTBEHHONW XMMHYECKOW HayKH; XMMHUYECKH I'PaMOTHOE MOBEJICHUE B
npodeccHoHaNbHON NIeATENbHOCTH M B OBITY MpH OOpalieHuu ¢
XMMHUYECKUMHU BEIIECTBAMH, MaTepHalaMH U MPOLIECCaMHu;

- TOTOBHOCTb K MPOJODKEHHIO 00pa30BaHUS U IOBBILLEHUS
kBaukanuu B U30paHHONM TPO(ECCHOHATBHOW JIEeATENbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIU XUMUYECKUX KOMIIETEHIIUHN B 3TOM;

- YMEHHUE HCIMOJIb30BaTh JTOCTHXKEHHUS COBPEMEHHOW XMMHUYECKOM
HAayKd M XUMHYECKMX TEXHOJIOTUHA Uil TOBBIIIEHUS COOCTBEHHOTO
MHTEJJIEKTyaJIbHOTO  pa3BUTHUA B BBIOpaHHOM  mpodeccroHalbHOM
NeSITeNIbHOCTH;

Memanpeomemmnule pe3ynomamot.

- HCTIOJIb30BaHKUE PA3IMYHbBIX BUJIOB TIO3HABATENILHON JIESTEIBHOCTH
U OCHOBHBIX MHTEIUIEKTYaJbHBIX oOnepanuil (MOCTAaHOBKM 3aJayd,
(dbopMynupoBaHUs TUNOTE3, aHAJIM3a U CUHTE3a, CpaBHEHUs, 000OIICHMS,
CUCTEMAaTH3alllK, BBISBICHUS MPUYUHHO-CIIEJACTBEHHBIX CBSI3€H, IMOMCKa
aHaJIOTOB, (OPMYJIUPOBAHUS BBIBOJOB) I pEIIEHUS IOCTABJICHHOMN
3a/1a4uM, MPUMEHEHHE OCHOBHBIX METOJIOB MTO3HAHUS

(HaOnrofeHus, HAYYHOTO SKCIEPUMEHTA) JUIsl U3YYEeHUS Pa3IMYHBIX
CTOPOH XUMHYECKHX OOBEKTOB U MPOLECCOB, C KOTOPHIMU BO3HUKAET
HE0OXOIMMOCTh CTANIKMBAThCS B IpodeccroHanbHoOu cepe;

- HCMOJIb30BaHHE pA3IMYHBIX HCTOYHUKOB JUISI  MOJYYCHHS
XUMHUYECKOH HH(OpPMAINK, YMEHHE OLEHUTh €€ JIOCTOBEPHOCTh IS
JOCTUKEHHS XOPOILIUX Pe3yIbTaToB B MpodeccroHanbHou cepe;

Ilpeomemmnuvie pezyromamol:

- c(hopMUPOBAHHOCTh MPEJCTABICHUH O MECTe XUMHUHU B COBPEMEHHOM
HAay4yHOM KapTHUHE MHpa; MOHUMAHUE POJIU XUMUU B (HOPMUPOBAHUU
Kpyrozopa M (pyHKIHOHAJIBHON TI'PaMOTHOCTH 4YeNOBEKa ISl PEeIIeHHS
MPaKTUYECKUX 3a/1a4;

- BJAJICHHE OCHOBOIIOJAralmlUMH XUMHYECKUMHU MOHATUSMH, TEOPHUIMHU,
3aKOHAMU UM 3aKOHOMEPHOCTSAMH; YBEPEHHOE MOJb30BAHUE XUMHYECKOU
TEPMHUHOJIOTHEN U CUMBOJIMKOW;

- BJIa/ICHHE€ OCHOBHBIMU METOJaMHU HAay4YHOI'O IMO3HAHMS, UCIIOJIb3yEMBbIMHU B
XUMHUH: HAONIOJCHWEM, ONHCAHWEM, H3MEpPEHHEM, OKCIEPUMEHTOM;
yMeHHe 00palaThiBaTh, OOBSACHATH PE3yJbTaThl MPOBEICHHBIX OMBITOB U
JIeNaTh BBIBOJIBI; TOTOBHOCTH M CIIOCOOHOCTH MPUMEHSITh METOABI TO3HAHUS
MIPU PEILICHUU MPAKTUYECKUX 3a/1ay;

- chOpPMUPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBEHHBIC OLICHKH U
MIPOU3BOJIUTh PACUETHI 0 XUMUYECKUM (POpMYJiaM U YPaBHEHUSIM;

- BJaJIeHUE TpPaBWIAMU TEXHHUKH O€30MaCHOCTH TMPH HCIIOIH30BAHUH
XHMUYCCKHUX BEIICCTB;

- cOPMHUPOBAHHOCTh COOCTBEHHOW TMO3UIMM IO OTHOIICHUIO K
XUMHUYECKON MHPOPMAITIH, MOTYyIaeMOH 13 pa3HBIX HCTOUHUKOB.

Texymuii KOHTPOJIb:
- OIIPOC YCTHBIN
(ppoHTaNBHBI);

- BBITIOJIHEHUE
MPAKTUYECKOU
paboThI
(MHIMBHTyallbHAS
dbopma paboThl)

ITpomexxyTounas
arrectanus B popme:

1 cemectp —
KOHTpPOJIbHAs paboTa

2 ceMecTp —
nuddepeHInpoBaHHBIN
3a4yeT

Meron npoBeeHUs
MIPOMEKYTOYHOMN
arrecranuu 2
CEMECTpa: BHIIIOJHEHHE
KOMIUIEKCHOT'O 3a/IaHus




