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1. OBIIIASI XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

[Tporpamma yuebnoro npeamera OY /1.13 «Xumus» npeaHazHaydeHa st U3yIeHUS
CTyIEHTaMH  CIENHUAIBHOCTH  CpPEOHEro  MpoQecCHOHATBLHOTO  00pa3oBaHWS,
peanu3yronii  00pa3oBaTENbHYIO MPOTpaMMy CpeaHEro o0Imiero oOpa3oBaHUS B
npejenax OCBOSHUS OCHOBHOM MpodeccnoHalbHOM 00pa3oBarenpHON nporpammer CIT1O
Ha 0a3e OCHOBHOTO 0OIIEro oOpa3oBaHMS MPHU TMOATOTOBKE CIICIUATMCTOB CPETHETO
3BEHA.

1.2 Heap u n1aHupyeMble pe3yJbTaThl 0CBOCHUS UCHHUIIIMHBI:

B pesynpTaTe OCBOEGHMS YUE€OHOM NMCUMIUIMHBI OOYyYarolMiics AOJDKEH JOCTHUYb
CJIETYIOIINE PE3YJIbTAThI:

JUYHOCMHbLE:

- YYBCTBO TOPJOCTH U YB@XKEHUS K HUCTOPUM U JOCTHXKEHHMSM OTEUECTBEHHOU
XUMHYECKOM HayKd; XUMUYECKH TPaMOTHOE TMOBEACHHE B Mpo(eccuoHaNbHON
JESITEIbHOCTH U B OBITY MpU OOpaIlleHUH ¢ XMMUYECKHUMH BEIIECTBAMU, MaTepUaiaMu U
npoleccamy;

- TOTOBHOCTh K TMPOJOKEHHIO OOpa3oBaHUs U TOBBIIICHHUS KBaJU(pUKALUU B
n30paHHON TPO(ECCHOHATBHOW JIEATENbHOCTH M OOBEKTUBHOE OCO3HAHUE POJHU
XUMHYECKHX KOMIETCHIIUN B 3TOM;

- YMEHHME HCIOJIb30BAaTh JOCTM)KEHHMSI COBPEMEHHOM XUMHUYECKOW HAyKu H
XMUMHUYECKHUX TEXHOJIOTUN JIJIsl IOBBIIEHUS. COOCTBEHHOI'O MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B
BbIOpaHHON IPO(ECCHOHABHOM NeATENbHOCTH;

mMemanpeomemuule:

- HCIIOJIb30BaHME PA3JIMYHBIX BHUJIOB MO3HABATEIbHOM JAESITEIBHOCTH U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX ONepanuil (IOCTaHOBKHU 3aJaduM, (pOpMyJIMpOBaHUS TMIIOTE3, aHAINU3a
U CHUHTE3a, CpaBHEHHUs, O0O0OOIIEHUs, CHCTEMAaTU3allid, BbBIABICHUS IPUYUHHO-
CIIEICTBEHHBIX CBS3€H, MOMCKAa aHAJIOTOB, (POPMYJIMPOBAHUSA BHIBOJIOB) ISl pEIICHUSA
MOCTaBJICHHOMW 3a/1a4M, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS

(HaOnrofeHusi, HAYYHOTO OKCIEPUMEHTa) [JIsl M3Y4YEHHUS pa3IUYHbIX CTOPOH
XUMHYECKHX OOBEKTOB U TPOIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOAMMOCTh
CTaJIKUBAThCS B MPOEeCCHOHATIBHOMU cepe;

- WUCHOJB30BAaHME PA3IUYHBIX HMCTOYHHKOB JUIsI TOJYYEHHUS XUMHUYECKOU
uHpOpMallMy, YMEHUE OLIEHUTh €€ JOCTOBEPHOCTh JUIsl JIOCTHXKEHUS XOPOLIMX
pE3yNbTaToOB B NPOPECCUOHATIBHOMN cdepe;

Ilpeomemnuwie:

- ¢(hOpMHPOBAHHOCTb MPEACTABICHUN O MECT€ XMMHMHU B COBPEMEHHOW Hay4yHOU
KapTHUHE MMpA; IOHUMAHHUE POJIU XUMUHU B (POPMUPOBAHUU KPYro3opa U (yHKIUOHAIbHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pEIICHU TPAKTUUYECKUX 3a/]1a4;

- BJIaJICHWE OCHOBOIIOJIATAIOINIMMHA XUMUYECKUMU TTOHSATHSIMU, TEOPUSIMHU, 3aKOHAMU
U 3aKOHOMEpPHOCTSMM;, YBEPEHHOE TOJb30BAaHUE XHUMUYECKOM TEPMHHOJOTHEH H
CUMBOJIMKOM;

- BJIaJICHWE OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUSA, UCIIOIb3yEMbIMU B XUMHUU:
HAOJIOJICHUEM, OINHMCAHUEM, H3MEpPEHUEM, OHKCIIEPHUMEHTOM; yMeHHue 00pabaThIBaTh,
OOBSCHATH pPE3yJbTaThl MPOBEACHHBIX OINBITOB M Ji€JaTh BBIBOABI, TOTOBHOCTb U
CIIOCOOHOCThH MPUMEHSTH METO/IbI TO3HAHUS MPU PEIICHUH MPAKTUYECKUX 3a/1aY;
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- chOpMHPOBAHHOCTh yYMEHHUS JIaBaTh KOJMYECTBEHHBIE OIICHKH W TPOW3BOJUTH
pacdeTsl 0 XUMUYECKUM (OpMyJiaM B YpaBHEHUSM;

- BJQJICHHWE TPABWIAMH TEXHUKH O€30MACHOCTH MPU HMCIIOIH30BAHUH XUMHUYECKHUX
BEILIECTB;

- chOpMHPOBAHHOCTh COOCTBEHHOW TO3HMIIMM TI0 OTHOIICHUIO K XHMHYECKOU
uH(OpMAaITH, TOTyYaeMON U3 Pa3HbIX HCTOYHUKOB.



2. CTPYKTYPA W COJIEP)KAHUE OBLIEOBPA3OBATEJIBLHOI
TUCTMILTAHBI

2.1. O0beM y4yeOHOM TMCHMIIMHBI M BUABI Y4eOHOil padoThI

Bun yueOHoit padoThl O0bem B
yacax
O0beM 00pa3oBaTe/IbHOM NPOrpaMMbl Y4eOHOM TMCUMILIMHBI 7
B TOM YHUCIIE:
-10 BUJIaM y4€OHBIX 3aHSATHIH:
Jlexuuu, ypoku 38
JlabopaTopHbIe 3aHATHUS -
[IpakTuueckue 3aHATUA 26
Koncynpramuu B
CamocrosiTesibHasi padoTa 8
IIpomeskyTouHnasi arrectauusi B opMe KOHTPOJIbHOM paboThI (1 }
ceMecTp), auddepeHImpoBaHHOro 3a4eTa (2 ceMecTp).




2.2TemaTu4ecKuil IJIAH U COAEPKAHME YUeOHOM TN CHUIIINHBI

HaumeHoBaHue Conep:xxanue yueOHOTro MaTepuaJa, 1a00paTopHble U MPAKTHYECKHE 3AHATHS, Oo0bem YpoBeHb
pa3aesoB U TeM caMocTosiTe1bHAsA padoTa od0yuaromerocsi, Kypcosas padora (nmpoekr) (eciu 4acoB OCBOCHUSA
MIPEYCMOTPEHBI), HHbIE BU/IbI Y4€0OHO pa00Thl B COOTBETCTBHU C Y4eOHBIM IJIAHOM
1 2 3 4
1 cemecTp
BBenenue Copep:xxaHue y4e0HOIr0 MaTepuaJja
Hayunsie MeTobl MO3HAHUSI BELMIECTB M XUMUYECKUX sIBJICHUH. Poib sKkcniepyuMeHTa u Teopuu B 2 1
XuMUU. 3HadeHne xuMmMuu Tpu ocBoeHun mnpodeccuit CIIO u cnemumansHOCcTe CIIO
TEXHUYECKOTO Mpoduis npodeccuoHaIbHOro 00pa3oBaHusl.
Pazgen 1. O0masi ¥ HeopraHu4veckasi XMuMHus 50
Tema 1 OcHOBHbIE NOHATHS H 32KOHBI XUMHH 2
1.1. OcHoBHBIE Conep:xxanue yueOHOTro MmaTepuaJja
TOHSITHS XUMUMH. Cocras BemecTBa. XUMHUYECKUE 1eMeHTHI. CIOCOOBI CyIIeCTBOBAHUS XUMUYECKUX IJIEMEHTOB: 2 1
OCHOBHbBIE 3AKOHBI | o100 1 ipocTBIE H CIIOKHBIE BEMECTBA. BelecTBa OCTOSHHOTO H IEPEMEHHOTO COCTaBA. 3aKOH
XuMun MOCTOSIHCTBA COCTaBa BEIIECTB. BelecTBa MOJEKYISIPHOIO U HEMOJEKYISIPHOIO CTPOCHHUS.
N3mepenne BemecTBa. Macca aToMOB M MOJIEKYJ. ATOMHas equHuIla Macchl. OTHOCUTEbHbBIC
aTOMHasi U MOJEKyJIspHas Maccbl. KonudecTBO BeIIECTBAa W €IMHUIIBI €r0 U3MEPEHUs: MOJIb,
MMOJIb, KMOJIb. Yucio ABorajipo. MonsipHass macca. ArperatHbleé COCTOSIHHSI BEILIECTBA:
TBepAoe (KpUCTAITMYEeCKoe W aMop(dHOE), KUIKOe M Ta3000pazHoe. 3aKOH ABOTagpo W €ro
CIIEJICTBUSL. Momsipablli 00BEM BEIIECTB B Ta3000pa3HOM cOCTOSTHUU. OO0beAMHEHHBIN
ra3oBblii 3aKOH U ypaBHeHue MeHnneneeBa—Knaneiipona. Cmecu BemiecTB. Paznuuuns mexmy
CMECSIMU M XUMHUYECKIUMH coeMHeHUsIMU. MaccoBas 1 00beMHasi 1011 KOMIIOHEHTOB CMECH.
Tema 2. Ilepuoanyeckuii 3akoH u [lepuoanueckasi cucremMa xuMudeckux jemenToB .. Mene/ieeBa u cTpoeHue 4
aroma
2.1. llepuoguveckuii | Conep:kaHue y4eOHOI0 MaTepuaJia
3akon JI.H. [lepunonnueckuit 3axkon J[.M.MenneneeBa. Ortkpeitue /[[.JMI.Menneneesim Ilepuoanueckoro 2 1
MenneseeBa. 3akoHa. [lepuoguueckuii 3akoH B dopmynupoBke [I.M.MenneneeBa. Ilepuogudeckas tabnuia

CtpoeHue aToma.
3HavyeHHe 3aKOHA
JI.A. MenneseeBa

XUMHUYECKHX 3JIEMEHTOB — TpaduuecKkoe OTOOpa)keHHEe MEepuoIuvecKkoro 3akoHa. CTpykTypa
MEePUOANYECKON TaOJMIBI: TEepuoasl (Manble W Oonblnme), TPynmnbl (TJaBHAas U TOOOYHAs).
Crpoenue aroma u Ilepuonnueckuii 3axon J[.M.MenneneeBa. AToM — cioxHas yactuua. Sapo
(TpOTOHBI U HEUTPOHBI) U EKTPOHHAST 000J09Ka. M30TomBI. CTpOeHHE IJIEKTPOHHBIX 000JI0UEK
aTOMOB JIEMEHTOB MaJIbIX MeproAoB. OCOOEHHOCTH CTPOEHHSI IEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB OOJIBIIIUX TIEPHOIOB (TIEpeXOAHBIX deMeHTOB). [lonsTHe 00 opbutansax. s-, p- u d-
opOuTanmu. DIEKTPOHHbIE KOH(MUTYpalMl aTOMOB XHUMHYECKUX dJieMeHTOB. CoBpeMEeHHas
dbopmynuposka [lepuoanueckoro 3akoHa. 3Hauenue [lepuoandeckoro 3akona u [lepuogudeckoit




CUCTEMBI XMMHUYECKMX diaeMeHToB J[M. MenneneeBa g pa3sBUTHS HAayKd W IIOHUMaHUS
XUMUYECKOU KapTHUHBI MUDA.

CamocrosiTesibHast padoTa 3
Tema 3. CTpoeHune BeumecTrsa
3.1. Monnas Coaepxanue yue0HOro MaTepuajia
XHMHYeCKasi CBA3b. Honnast xumuueckast cBsizb. KaTtuonsl, ux oOpa3oBaHHME W3 aTOMOB B pe3ysbTaTe Mpolecca 1
KoBanenTnasn OKHUCJICHHsA. AHHOHBI, X 0o0Opa3oBaHHE W3 aTOMOB B pe3yibTare MpoIlecca BOCCTAHOBJICHHUS.
XHMHYeCKasi CBA3b. HonHasi cBsi3b Kak CBsI3b MEXAYy KAaTHOHAMH M aHUOHAMHU 3a CUYET AJIEKTPOCTATUYECKOTO
MeTtasmnueckas nputspkenus. Kiaccuukanus WOHOB: TO COCTaBy, 3HAKy 3apsja, HaJIWYUI0 THIPATHON
CBSI3b o0Oonouku. HMoHHBIE KpucTalMueckue pemeTkd. CBONHCTBAa BEIIECTB C HOHHBIM THUIIOM
KPUCTAINIMYECKON pemeTku. KoBaleHTHas XuMHUYecKas CBs3b. MexaHU3M 0oO0Opa3oBaHUS
KOBAJICHTHOH CBsI3M (0O-MEHHBIM W JOHOPHO-aKIENTOPHBIN). DIEKTPOOTPULIATEIEHOCTb.
KoBanentnsie nosisipHast u HenossipHas cBsizu. KpaTHOCTh KOBalleHTHOM CBsi3U. MoOeKysipHbIe
U aTOMHBIE KpUCTa/UINYeCKUe pemeTkd. CBONCTBA BEIIECTB C MOJIEKYJIIPHBIMU U aTOMHBIMHU
KPUCTAJUTMYECKUMU PEIIeTKaMHu.
Merammueckass cBs3b. MeTainmyeckass KpUCTaUIMUECKash penieTka M - MeTauIndecKas
XUMHYECKasl CBA3b. PU3NYECKUE CBOKMCTBA METAJIOB.
3.2. ArperaTtHbie ArperaTHble COCTOSIHMS BEIIECTB W BOJOPOAHAs CBsI3b. 1Bepoe, XKHUIKOE W razoodpasHoe 1
COCTOSIHMSA BeLeCTB | cOCTOsSHMA BemecTB. llepexon BemiecTBa M3 OJHOTO arperaTHOroO COCTOSIHUSL B JIPYToe€.
U BOIOPOAHAsA CBA3b. | BogoponHas cBs3b.
Yucrelie Bemectsa U | Yucteie BemecTBa U cMecu. [lonsATHe 0 cMecH BemecTB. [ OMOreHHbIE U TETEPOTCHHBIE CMECH.
cmecu. Jlucnepcunie | CoctaB cMecel: 00beMHasi 1 MacCOBasi J0JM KOMIIOHEHTOB CMECH, MacCOBast JI0JIsl IPUMECEH.
cMecH IIpakTuyeckoe 3ansaTue Nel. Penienre pacyeTHBIX 3a/1a4 HA HAXO0XKACHHE OOBEMHOMN 1 2,3
MacCOBOM J0JIM KOMIIOHEHTOB CMECH
Tema 4. Boga. PacTBopbI. DJIeKTPOJIUTHYECKAS TUCCOLMALM S
Tema 4. Boaa. Coaepxkanue yue0HOro MaTepuajia 2
PacrBopsbI. Bopa. Pacteopsl. PactBopenue. Bona kak pactBoputens. PacTBOpUMOCTB BELECTB. 1,2
JaexkTpouTHYecKas | HachillieHHbIe, HEHACBIIICHHBIC, TMEPECHIIICHHBIC PACTBOPHL. 3aBUCUMOCTh PACTBOPUMOCTH
AUCCOLALUS ra30B, JKUIKOCTEH U TBEPIBIX BEMIECTB OT PA3IUYHBIX (DAKTOPOB.

MaccoBast 1011 paCTBOPEHHOTO BEIIECTBA. DIEKTPOJIUTHYECKAS] TUCCOLUALIUS. DIIEKTPOIUTHI U
HEIJICKTPOUTHL.  DJICKTPOJUTHYECKAs]  JUCCOIUAIA.  MeXaHU3Mbl  DJIEKTPOJIUTHYCCKOM
JUCCOIMAIIMU JUISl BEIIECTB C PA3JIMUYHBIMU THUIIAMU XUMHUYECKOH CBs3U. [ MapaTHpOBaHHbBIE U
HETUApaTUPOBaHHbIE MOHBL. CTENEeHb JJIEKTPOJUTHUYECKON aucconmanuu. CunbHBIE U CiiaObie
ANEKTPOJIUTHI. OCHOBHBIE MOJIOKEHUS TEOPUHU BJIEKTPOJIUTUUECKOW auccouuanuu. KucimoTsl,
OCHOBAHUS U COJIM KaK AJIEKTPOJIUTHI.




IIpakTnyeckoe 3ansitue Ne 2. [I[purotoBiaeHre pacTBopa 3aJaHHON KOHIIEHTPALIUH.

Tema 5. Knaccnpukanus HeopraHnyecKux coelMHEHNH U UX CBOIiCTBA 10
5.1. Kucaorsl 1 ux Copep:xxaHue y4e0HOTr0 MaTepuaja
CBOMCTBA. Kucnotet m ux cBoiictBa. KHCIOTBI Kak AJIEKTPOJIUTHI, MX KIaCCHU(UKAIUSA IO Pa3InIHBIM 2
OcHOBaHMA M COTM U | IpU3HAKaM. XMMHUYECKHE CBOMCTBA KUCIIOT B CBETE TCOPUHU DJICKTPOIUTHUCCKOW JAUCCOIUAITUH.
UX CBOICTBA. Oco0EHHOCTH B3aMMOJICUCTBHUSI KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCIOT C METajUIaMHu.
Oxcuapl n OcHoBHBIE C€HOCOOBI TMONy4YeHUs KUCIHOTHL. OcHOBaHHMS M HMX cBoicTBa. OCHOBaHMSA Kak
OCHOBAHUSA M UX JMEKTPONUTHI, MX KIacCUPUKALMS MO pazIUYHbBIM NpU3HaKaM. XHMHUYECKHE CBOMCTBA
CBOIICTBA OCHOBAHUH B CBETE TEOPHUM DIIEKTPOJIMTHUUECKON aucconuanuu. Pas3ioxenue HEpaCTBOPUMBIX B
Bojic ocHOBaHUU. OCHOBHBIEC CITOCOOBI MoydeHust ocHoBaHui. Conu 1 ux cBoiicTBa. Cosin Kak
3NeKTpoJauThl. COJIM CpeIHHE, KHUCIble M OCHOBHbIE. XMMHUUYECKHE CBOMCTBA COJIE B CBETE
TEOPHH AJEKTPOIUTUYECKON nuccormanuu. CrnocoObl mody4deHus cojeil. I'maponu3 coseid.
Okcuapl u ux cBoiictBa. ConeoOpasyrome W HecoseoOpasyronme Ookcuabl. OCHOBHBIC,
aM(pOTepHBIC U KHUCIOTHBIE OKCHIBI. 3aBUCHMOCTHh XapakTepa OKCHAA OT CTETICHH OKHUCIICHUS
00pa3ymoIero ero MeTajuia. XuMAYECKHE CBOMCTBA OKCUAOB. [loydeHrne OKCHoB.
IIpakTnyeckoe 3ansitue Ne 3. B3anmopaeicTBue cosieid Ipyr ¢ Ipyrom.
IIpakTuueckoe 3ansiTue Ne 4 Pemienne skcnepuMeHTAIBHBIX 3a1a4 1o TeMe «Kimaccudukanus
HEOPraHUYECKUX COCITMHEHUN U UX CBOWCTBA»
Tema 6. Xumnueckue peakumu 4
6.1. Coaepxxanue yue0HOro MaTepuaja
Kaaccnpuranus Knaccudukanus XuMmudeckux peakiuii. Peakiuu coennHeHus1, pa3ioKeHus, 3aMeICHUS, 2
XHMHY€CKHX obmena. [IpoMexkyTOUHAN aTTECTAIUA -KOHTPOJIbHAsi padoTa
peakuui
2 cemecTp
6.2. OxucaureabHo- | Kartanutudeckue peakuuu. OOpaTUMbIe U HEOOpAaTUMbIC peakuy. [ OMOTeHHBIE U TeTEPOTreHHBIE 2

BOCCTAHOBHUTEJIbHbIE
peakuuu. CKopocTh
XHMHYECKHX
peakuuii

peakiun. IK30TepMUUECKUE U SHA0TEpMUUECKUE peakiiu. TemnoBoii 3hhexT XuMuIeckux
peakuuii. Tepmoxumudeckre ypaBHeHUsI. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUH.
Crenenb okucienus. OKUCIUTENb U BOCCTaHOBIEHUE. BoccraHoBUTENb M OKMCcIeHue. MeTo
3IEKTPOHHOTO OanaHca Al COCTaBJICHUS YPAaBHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. CKOpocTh XUMHUUYECKUX peakluil. [IoHATHE O CKOPOCTH XUMUYECKUX PEAKIUH.
3aBUCHUMOCTH CKOPOCTH XUMHUYECKHX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB: MPUPOIBI
pearupyroux BEIIECTB, UX KOHLEHTPALUU, TEMIIEPATYphl, IOBEPXHOCTH COIIPUKOCHOBEHHUS U
WCITOJIH30BaHUS KaTanu3aTopoB. OOpaTUMOCTh XUMHUYECKUX peakinii. OOpaTUMBbIC U
HeoOpaTHMBbIe peakMi. XUMHUYECKOe pABHOBECHE M CIIOCOOBI €ro CMEIICHHUS.




Tema 7. MeTa/llIbl 1 HEMETAJLIBI

14

7.1. MeTa/Li1bl.

ConepxaHue y4eOHOro MaTepuasa

O61mme cnocodbl Metamibl. OCOOEHHOCTH CTPOCHUS aTOMOB U KpUCTaLUIOB. PU3HYECKUE CBOMCTBA METAJLIOB. 2 1
MOJIy4eHHs Knaccudukanust MeTanioB mo pa3inyHbIM MpH3HaKaM. XUMHYECKHUE CBOMCTBA METAJUIOB.
MeTaJLII0OB DIEKTPOXUMUYECCKUHN PsiJl HAMPSDKEHUH MeTalloB. Metamorepmus. OO61iue crocoos
nostyyeHus: MetauioB. [lonsitue o meramypruu. [lupomeramnyprusi, TuApOMETAILTYPIrusi U
anekTpoMeTauryprus. CrijiaBel YepHbIE U [IBETHBIE.
7.2 HemeTtaJsbl Hewmeranner. OcobeHHOCTH CTpOEHUSI aTOMOB. HemeTalisl — MpocThie BelecTBa. 3aBUCUMOCTh 2 1
CBOMCTB raJIOT€HOB OT UX MOJIOXKEHUS B TEpUOANYECKON cucteMe. OKHCIUTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETANIOB B 3aBUCUMOCTHU OT UX IMOJIOKEHUS B PALY
INEKTPOOTPHUIIATEIbHOCTH.
IIpakTyeckoe 3ansaTHe Ne 5. PenieHne skCepUMEHTaIbHBIX 3a/1a4 2 2,3
IIpakTuyeckoe 3ansaTue Ne 6. O3HAKOMIIGHHE CO CTPYKTYpaMHU CEPOTo M OEJI0ro 4yryHa. 2
CamocrosiTesibHasi padoTa 6 3
Paznen 2 Oprannyeckasi XuMus 20
Tema 8. OcHoBHBIE Copep:xxaHue y4e0HOTr0 MaTepuaJja 4
MOHATHSA [Ipenmer oprannueckoit xumuu. [Ilpupoanbie, UCKYCCTBEHHbIE U CHHTETUYECKUE OPTaHUYECKUE 2 1
OpraHnyecKoi BenlecTBa. CpaBHEHHE OPraHUYECKUX BEILIECTB C HEOpraHuueckuMu. BanenTHOCTh. XuMHUueckoe
XHMHH H TeOPHUs CTPOEHUE KaK MOPSAOK COCTUHEHUS aTOMOB B MOJIEKYJIBI IO BAJICHTHOCTU. Teopust CTpOCHUS
CTPOeHMs opranndeckux coequHeHui A.M.bytiepoBa. OCHOBHbBIE MOJOKEHUS TEOPUU XUMHYECKOTO
OpPraHn4ecKnx cTpoeHusi. M3omepus u u3oMepbl. XuMUuecKue GopMyIibl U MOJEIIN MOJIEKYJ B OPTraHUYEeCKOM
coequHeHUit xumun. Kiaccudukanus opranndeckux Bemiects. Knaccudukaiys BenecTB Mo CTPOSHHUIO
YTIEPOAHOTO CKeJIeTa U HAMMYUIO (DYHKIIMOHATBHBIX TpyIil. ['omonoru u romonorus. Hauama
Homenkiatypsl [UPAC. Knaccudukarus peaknuidi B OpraHnueckoi XxuMuu. Peakium
MPUCOCIUHEHUS (TUAPUPOBAHUS, TATIOT€HUPOBAHMS, THPOTaIOr€HUPOBAHUS, THIpATAIlUN ).
Peakuuu otmierienust (IeTuApUPOBaHUS, JETUIPOTraOTeHUPOBaHus, AeruapaTaiun). Peakuun
3aMmeneHus. Peakiuu nsomepusanuu.
IIpakTnueckoe 3ansitue Ne 7. M3rotoBieHre Mojeneil MOJIEKYJ OpraHMYECKUX BEIIECTB. 2 2
Tema 9. YriieBogopoab! H MX NPHPOJHBbIE HCTOYHHKH 6
9.1 AnkaHbl. Copep:xxaHue y4e0HOTr0 MaTepuaja
AJikeHbl. /lneHbI U AnkaHbl. AJIKaHbl: TOMOJIOTMYECKUN psJ, U30MEPUS U HOMEHKJIATypa aJKaHOB. XHWMHUYECKUE 2 1

Kay4yKH

CBOMCTBa alKaHOB (METaHa, STaHA): TOPEHHE, 3aMelleHue, pPa3lOoKEeHHEe, ETHIPUPOBAHUE.
[IpuMeHeHne ankaHOB Ha OCHOBE CBOMCTB.AJIKEHBI. DTUJIEH, €r0 MOJdyYeHue (JeruipupoBaHuEM
9TaHa, JETOJIUMEPHU3alNeH MONMMAITUIICHa). ['OMONOTrHYecKuid psij, W30MEpHs, HOMEHKJIATypa
aNKeHOB. XMMHUYECKHUE CBOWCTBA ATUJICHA: TOPEHUE, KaueCTBEHHBIC peakiuu (0OeclBeUnBaHUE
OpoMHOM BOJBI M pacTBOpa MepMaHTraHaTa Kajus), TUapaTauus, noaumepusamnus. [lpumenenue




STUJIEHA HA OCHOBE CBOMCTB.

Juensl n kayuyku. lloHsATue 0 AMEHax Kak YIVIEBOAOPOJAX C JBYMsl JIBOMHBIMHU CBSI3SMHU.
CornpsbKkeHHbIE THEHBI. XUMHUYECKHE CBOWMCTBa OyTramueHa-1,3 w um3ompeHa: oOecliBeUMBaHHUE
OpOMHOI BOJIBI M OJMMEpH3aIMs B Kayuyki. HaTypanbHbIi 1 CHHTETHUECKUE KayuyKu. Pe3una.

9.2. AIKUHBI 1
Apensl. IIpuponnbie
HUCTOYHUKH
YIJIeBOJOPOJ0B.

AnkuHBI. AneTwieH. XMMHYECKHE CBOMCTBA alleTHJICHA: TOpeHUe, oOeclBeUnBaHUE OPOMHOMN
BOJIbl, MPUCOEAUHEHUN XJIOpPOBOAOpOJAa M rujaparauus. lIpumeHeHue aneTuiieHa Ha OCHOBE
CBOMCTB. MexKKiiaccoBas H30MEpHs C AJIKaJIMCHAMMU.

Apenbl. benzon. Xumuueckue CBOMCTBa O€H30J1a: TOpEHHE, pEaKkIUH 3aMEeUICHHUs
(ramorenupoBaHue, HUTpoBaHue). [IpuMmeHeHme OeH301a HAa OCHOBE CBOWCTB. IIpupomHbie
UCTOYHUKHU yTieBoaA0poaoB. [Ipupoanblil ra3: cocraB, MpuMeHEHHE B KauecTBe ToriuBa. HedTs.
CocraB u nepepabotka HedTu. [leperonka nedtu. HedrenpomaykTer

IpakTuyeckoe 3ansitue Ne 8. O3HaKOMIICHHE C KOJJICKIIMEH KaydyKOB U 0Opas3mamMu M3IeIui
W3 pE3UHBI

Tema 10. Kucjopoacoaep:kanue opranneckie coeJuHeHu s

10.1. CnupTsl.
DeHou

Copep:xxaHue y4e0HOTr0 MaTepuaJja

Cruptel. [Tonyyenne sTanona OpoKeHUEM TIIIOKO3bI M THIIpaTalei sTuiaeHa. I napokcuibHas
rpymnmna kak GyHkiuoHanbHas. [ToHaTHE 0 IpeIeTbHBIX OJJHOATOMHBIX CIIUPTaX. XUMUYCCKHE
CBOICTBA dTaHOJA: B3aUMOJICHCTBHE C HATPHUEM, 00pa30BaHKUE MIPOCTHIX U CIOKHBIX YPUPOB,
OKHCJICHUE B anblerul. [[puMeHeHre 3TaHoia Ha OCHOBE CBOMCTB. AJIKOTOJIN3M, €T0
ImocjacacTBus AJIsl OpFaHI/ISMa YCJIOBCKA U Hpenynpemeﬂne.

10.2. ®enoua

ConepxaHue y4eOHOIr0 MaTepuaJia

['muneprH Kak NpeacTaBUTENb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha
MHOroaTromMHsbie ciiupThl. [Ipumenenue raunepuna. @enon. Ousnyeckue U XUMUYECKUE
cBoiicTBa (peHosa. BzaumHoe BiHsiHUE aTOMOB B MOJIeKyJie heHOoJIa: B3aUMOJICHCTBUE C
THJIPOKCUIOM HATpUA U a30THOU KucioToi. [Ipumenenue eHnona Ha OCHOBE CBOMCTB.
Anbnerunsl. [Tonstue o0 anpaerunax. AnpJaeruanas rpymnmna kak GyHKIHOHaIbHAS.
DopMabIErua U €ro CBOMCTBA: OKUCIICHUE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBIICHUE B
COOTBETCTBYIOIINM cnupT. [lomydenue anpaernioB OKUCIEHUEM COOTBETCTBYIOIINX CIIUPTOB.
[Tpumenenne GopManbaeruaa Ha OCHOBE €ro CBOMCTB.

IIpakTnueckoe 3anaTue Ne 9 OsnHakomieHue PacTBopeHWe TJMIIEpUHA B BOJE H
BSaHMOﬂeﬁCTBHe C TUAPOKCHUAOM MCIU

10.3. Kap6oHoBbIe

Coaep:xanue yueOHOTr0 MaTepHaJia




kucoThl. Cioxkubie | KapOooHoBbie kucioThl. [ToHsTHE 0 KapOOHOBBIX KMCIOTax. KapOokcuibHas rpymma Kak

3(uUpHI U KUPBI dbyHKIIMOHATBHAS. [ OMOTOTHYECKUA Psi/I IPEAETHHBIX OJJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT.
[TomyueHnue kKapOOHOBBIX KUCIOT OKHCICHUEM aJIbJIETHI0B. XUMHUECKHE CBOMCTBA YKCYCHOM
KHUCIIOTHI: OOIIIHME CBOMCTBA C MUHEPATBHBIMU KHCIOTAMH U PEAKIIHS 3TePUPUKAIUH.
[IprMeHeHrne yKCyCHOM KHCJIOThI Ha OCHOBE CBOMCTB. BhICIINE KUPHBIE KUCIOTHl HAa PUMEPE
NaJIbMUTUHOBOM U CTE€ApUHOBOM.

Crnoxnbie 3¢upsl 1 xupsl. [Tomydenne ciaoxHbIX 3pupoB peaknueit srepuduxanuu. CroxHbIe
a¢upsl B IpUpo/ie, uX 3HadeHue. [[puMeHeHne ciokHbIX 3(UPOB HA OCHOBE CBOMCTB. JKUpPHI Kak
cioxubie 3¢upsl. Knaccudukanus xupoB. XUMUYECKHE CBOMCTBA KUPOB: THAPOJIA3 U
TUAPUPOBAHUE KUIKUX KUPOB. [I[puMeHeHne )KUPOB Ha OCHOBE CBOMCTB. MbLIa.

10.5. YraeBoawbl Copep:xxanue y4e0HOro MmaTepuaja 2
VYrneBoasl. YTiieBobl, UX KiIaccu(puKanus: MOHOCaXapu sl (TIII0K03a, (PpyKTo3a), AUCaXapHIbl
(caxapo3sa) u mojucaxapuibl (Kpaxmall U IeJUTi0103a). [ TI0K03a — BEIIeCTBO ¢ JBOMCTBEHHON
(byHKIMEH — anbIeru0CIUpT. XUMUYECKUE CBOICTBA TTIIOKO3bI: OKUCIICHHE B TTIIOKOHOBYIO
KHCJIOTY, BOCCTAHOBJIEHUE B COPOUT, CIUPTOBOE OposkeHue. [[puMeHeHne riroKko3bl Ha OCHOBE
CBOMCTB. 3HaU€HUE YIJIEBOJOB B JKUBOM NPUPOJE U KU3HHU denoBeKa. [loHaTue o peakusax
MOJIMKOHACHCALMU U TUAPOJIA3a Ha IPUMEPE B3aUMOIPEBPAIICHNN: TIII0OK03a <>TI0JUCaXapH.

Tema 11. Conep:xxanue yue0OHOTro MmaTepuaJja 2
AsoTconepikamue Awmunsbl. [lonarue 06 ammuHax. AnudpaTHuecKue aMHHBI, UX KiIacCU(UKAIMSI U HOMEHKJIATYpA. 2
opraHuveckue AHWINH Kak opraHudeckoe ocHoBaHue. [lonyuenue anwinHa u3 HUTpoOeH3oma. [IpuMenenue
COCTUHEHUST. aHWJIMHA HA OCHOBE CBOWCTB. AMUHOKHCIOTH. AMHHOKHCIOTHI Kak aM(OTepHbIE
Iosumepsl T YHKIIMOHAIBHBIE OPTaHWYECKUE COCAUHEHWs. XHWMHYECKHE CBOWCTBA aMHUHOKHCIIOT:

B3aMMOJICMCTBUE C ILIENOYaMM, KHCIOTaMM M JpYyr C JApPYroMm (peakuusi NOJUKOHACHCALWN).
[lentunHas cBaA3p U nomunenTtunasl. [IpuMeHeHHE aMHUHOKHMCIOT Ha OCHOBE CBOMCTB. benkw.
[lepBuyHast, BTOpUYHAs, TpPETHYHAs CTPYKTYpbl O€NKOB. XUMHUYECKHE CBOWCTBA OCIIKOB:
TOpEeHHe, JIeHaTypauusi, TUApPOJU3, IIBETHble peakuuu. buomormueckue  GyHKIUU
oenkoB.ITonumepsl. benku u monmcaxapunbl kak Ouomnonumepsl. Ilmactmaccel. Ilomyudenue
IIOJIMMEPOB  PEAaKUMEW TMOJUMEPH3AlMM W IOJMKOHJCHCALMKA. TepMOIIaCTHYHBIE U
TEpMOpeaKTUBHBIE IIacTMacchl. IlpencraBurenu muiactmacc. BosokHa, Mx Kiaccu@uKamus.
[TosrydyeHue BosIOKOH. OTAEIBHBIC IPEACTABUTEIN XUMUYECKMX BOJIOKOH.

Kouncyabranuu -

IIpomeskyTounas arrecrauus — (u¢depeHIMPOBAHHDBIN 3a4eT -

Jli1st XapaKTepUCTUKU YPOBHS OCBOCHUS Y4eOHOTO MaTepHata UCIOJIb3YIOTCS CIeIyIoIIne 0003HAYCHUSI:

1. — o3HaKOMHTENBHBII (y3HABAHUE U3YYEHHBIX 0OBEKTOB, CBOKCTB);

2. — penpoayKTHBHBI (BBINOIHEHHE AEATENLHOCTH 110 00pa3ily, HHCTPYKIMH, METOAMYECKUM PEKOMEH/IALIMAM HITH MOAPYKOBOJICTBOM);
3. — IPOLYKTUBHBII (IIIAHKPOBAHKE U CAMOCTOATENBHOE BBINOJIHEHHE AEATEILHOCTH, PEMIEHHE TIPOOIEMHBIX, CHTYalIMOHHBIX 3a/IaHUM ).




2.3 XapaKkTepuCTHKA OCHOBHBIX BH/IOB Y4eOHOM

ACATECJIbHOCTH

Coaep:xanue o0yyeHus

XapakTepucTHKAa OCHOBHBIX BH/0B JeSITEeJIbHOCTH
CTY/IEeHTOB (Ha YPOBHE YUeOHBbIX JeiiCTBHIA)

Ba:kneiinmmne XuMu4ecKue
MOHATHUSA

YMeHune 1aBath Onpe/esieHHe U ONIEPUPOBATh CIEITYOIIUMHU
XUMAYECKHMH TOHSATUSIMH: BEIIECTBO, XHMUYCCKHIA JIEMEHT,
aToM, MOJIEKYJIa, OTHOCUTEJILHBIE aTOMHAsI M MOJICKYJISIpHAsT
MAacChl, MOH, AJTIOTPOTIHSI, ©30TOIBI, XAMHUYECKAs! CBS3b,
3JIEKTPOOTPHUIATEIBHOCTh, BAJICHTHOCTb, CTETIEHb OKUCIICHUS,
MOJIb, MOJISIDHAsE Macca, MOJISIPHBIA 00beM T'a3000pa3HbBIX
BEIIIECTB, BEIIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUSI, PACTBOPBI, HIEKTPOIHUT U HEAJIEKTPOJIUT,
AJIEKTPOIUTUYECKAs JUCCOLMAIUS, OKUCIUTEIND U
BOCCTAHOBUTEIb, OKMCIICHUE U BOCCTAHOBJICHUE, TETNIOBOM

s dexT peakuu, CKOPOCTh XUMHUYECKOW pPeaKIK, KaTaau3,
XHUMHYECKOE paBHOBECHUE, YTIICPOTHBIN CKEIET,
(GYHKIMOHATBHASI TPYTINA, H30MEPHsl, TOMOJIOTHS

OcHoBHbBIE 3aKOHbI XUMHH

®opMyIMpPOBAHHUE 3aKOHOB COXPAHEHUSI MACCHI BELIECTB U
ITOCTOSTHCTBA COCTAaBA BELIECTB. Y CTAHOBKA PUYUHHO-
CJIIEZCTBEHHOM CBS3U MEXKIY COAEPKAaHUEM 3THX 3aKOHOB U
HaNMCaHUEM XUMHUYECKUX (OPMYI U ypaBHEHUH. Y CTAaHOBKA
9BOJIIOLIMOHHOM CYIIIHOCTH MEHJEIIEEBCKOM U COBPEMEHHOU
dbopMyupoBOK nepuouieckoro 3akona J. . Menneneesa.
OOBbscHeHne (U3NYECKOTO CMBICITIA CHUMBOJIMKU
MEePHONIECKON TaOIUIIBI XUMHUYECKUX dTeMeHToB 1. U.
MeHpeneeBa (HOMEpPOB dJIEMEHTA, IEPUOA, TPYIINHI) U
YCTaHOBKA MPUYUHHO-CIICICTBEHHON CBS3U MEXKIY
CTPOEHHUEM aTOMa U 3aKOHOMEPHOCTSIMHU N3MEHEHUS CBOMCTB
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB B EPHOJAX U
rpynnax. XapakTepucTHKa 3JIEMEHTOB MaJIbIX M OOJIbIINX
MEepUOJIOB 10 KX NoJsiokeHuto B [lepuoanyeckoii cucteme /1.
N. Menneneesa

OcHOBHbBIE TeOpUU XUMHHU

VYcraHoBKa 3aBUCMMOCTH CBOMCTB XUMHUYECKHX BELIECTB OT
CTPOCHHSI aTOMOB 00Pa3YIOIIUX UX XUMUYECKUX JIIEMEHTOB.
XapaKkTepUCTUKA BaXHEHUIINX TUIIOB XUMHUYECKUX CBA3EH U
OTHOCUTEIILHOCTH 3TOW Tunonoruu. O0bscHEeHUE
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHMS
KPUCTAJUTMYECKUX pemeToK. PopMyIHpoBKa OCHOBHBIX
MOJIOKEHUN TEOPUU AIEKTPOIUTUUECKON AUCCOIUALINUT 1
XapaKTepHUCTUKA B CBETE 3TOW TEOPHUH CBONCTB OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX COeTUHEHUN. DOpMyIMpOBKa
OCHOBHBIX IIOJIOKEHUN TEOPUU XUMUYECKOTO CTPOCHHUS
OpPraHUYECKUX COCIMHECHUN U XapaKTEPUCTUKA B CBETE dTOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB OPTAHMYECKUX
COEIMHEHUI
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OcHOBHbBIE TeOpUU XUMHHU

VYcraHoBKa 3aBUCMMOCTH CBOMCTB XUMHUYECKHX BELIECTB OT
CTPOCHHSI aTOMOB 00Pa3YIOIUX UX XUMUYECKUX JIIEMEHTOB.
XapaKTepUCTUKA BaXXHEHUIINX TUIIOB XUMHUYECKUX CBA3EH U
OTHOCHUTEIILHOCTH 3TOH Tunonoruu. O0bscHEeHUE
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHMS
KPUCTAJUIMYECKUX pemeToK. PopMyIrpoBKa OCHOBHBIX
MOJIOKEHUN TEOPUU AIEKTPOIUTUUECKON AUCCOUALINT U
XapaKTepHUCTUKA B CBETE 3TOW TEOPHUH CBONCTB OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX COeTUHEHUN. DOpMyIHpOBKa
OCHOBHBIX IIOJIOKEHUN TEOPUU XUMUYECKOTO CTPOCHHUS
OpPraHUYECKUX COCIMHEHUN U XapaKTEPUCTUKA B CBETE dTOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB OPTaHMYECKUX
COEMHEHUI

Ba:kHeililne BellecTBa U
MaTepHUaJIbI

XapaKTepUCTHKA COCTaBa, CTPOCHUS, CBOMCTB, IIOJIyYEHUS U
npuMeHeHHs BakHenmmx metauioB (IA u I A rpynn,
AIIIOMHUHHS, JKejle3a, a B €CTECTBEHHO-HAYYHOM Ipoduie u
HEKOTOPBIX d-3JIEMEHTOB) M KX COCTMHCHUH.
XapakTepuCTUKA COCTaBa, CTPOCHUS, CBOMCTB, TOJTYUYECHUS U
npuMeHenus BaxHeimmx Hemeramwios (VIII A, VIIA, VIA
TPYIII, a Takke azoTa u ¢ocdopa, yriaepoa u KpeMHHUS,
BOJIOPO/Ia) U UX COCTMHEHMM. XapaKTepUCTUKa COCTaBa,
CTPOEHMSI, CBOMCTB, NOJIYYEHHS U IPUMEHEHMSI BAKHENIIINX
KJIACCOB YIJIEBOIOPOOB (AJIKaHOB, IUKJIOAIKAHOB, AJIKEHOB,
AJIKNHOB, apEHOB) U X HanboJjiee 3HAYMMbIX B
HapOJHOXO35ICTBEHHOM IIJIaHE IIPEICTaBUTEIICH.
AHanoru4Has XxapakTepUCTHKa BaXXHEUIIUX MIPEACTaBUTENIEH
JPYTHUX KJIaCCOB OPraHMUYECKUX COEAUHEHHUN: METaHOJIa U
3TaHoJjIa, CJIOKHBIX 3PUPOB, )KUPOB, MBI, AJIbJETHIOB
(bopmanberuIoB 1 aleTanbaeruaa), KeTOHOB (alleTOHA),
KapOOHOBBIX KUCIOT (YKCYCHOU KHCIIOTBI, JIJIsl €CTECTBEHHO-
HAy4YHOTO MPOGUIIS MPEeACTaBUTENEH JPYTUX KIACCOB
KHCJIOT), MOHOCAXapu10B (TIFOKO3bI), TUCAXapUIOB
(caxapo3sl), MoIMCaxapuao0B (Kpaxmasia U IeJUTI0JI036),
aHWJIMHA, aMUHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH, KayuyyKOB, IJIJACTMAcC

XNMHUYECKHUH SI3BLIK M CHMBOJIMKA

Hcnonb3oBanue B y4eOHOH U MpohecCHOHATEHON
NEeSATEIbHOCTH XUMUYECKHX TEPMUHOB U CUMBOJIUKH.
Ha3zBanue n3ydeHHbIX BELIECTB 10 TPUBUAIBHOM WU
MEXKIYHAPOAHOM HOMEHKIIATYPE U OTPaKEHUE COCTaBa 3TUX
COCIMHECHHH C TIOMOIIBI0 XUMUYECKUX hopmyi. OTpakeHue
XUMHUYECKHX MPOLIECCOB € MTOMOIIBIO YPAaBHEHUN XUMHYECKUX
peakuuii
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XuMHYeCKHe peakunu

OOBsiCHEHHE CYIIHOCTH XUMUYECKUX MPOLIECCOB.
Knaccugukanus XuMUUeCKuX peakinii o pa3IudHbIM
MPU3HAKAM: YHCIY ¥ COCTaBY MPOJIYKTOB M PEarceHToOB,
TeIIoBoMy 3¢ (eKTy, HapaBIeHUIO, Ga3e, HATHIHIO
KaTajan3aTropa, U3MEHEHHIO CTEeTIeHEN OKUCIIEHUS DJIEMEHTOB,
00pa3yromux BemecTBa. Y CTaHOBKA MPU3HAKOB 00IIETO U
Pa3IMYHOTO B TUIOJIOTUH peakUuil AJi1 HEOPraHMYECKOM U
opranudeckoi xumun. Kimaccuduiukarus BemecTs u
MIPOLIECCOB C TOUKH 3PEHUSI OKUCIICHUSI-BOCCTAHOBJICHHUS.
CocraBieHre ypaBHEHUN peaKIMid ¢ MOMOILbIO METO/1a
35IeKTpoHHOT0 6ananca. OObsICHEHNE 3aBHCUMOCTH CKOPOCTH
XMUMUYECKON peakuy U MOJ0KEHUS XUMUIECKOTO
paBHOBECHSI OT Pa3IUYHBIX (PaKTOPOB

XuMHYECKHH IKCIIEPUMEHT

BI:IHOHHGHI/IG XUMHUYECCKOI'O BKCHepI/IMeHTa B ITIOJIHOM
COOTBETCTBHH C MpaBmiIamMu Oe3omacHocTtu. Habmroaenue,
(duKcanys U ONMMCaHue Pe3yIbTaTOB MPOBEICHHOTO
IKCIIEPUMEHTA

Xumuyeckasi uH(GoOpMaus

IIpoBeneHne caMOCTOATEIBHOTO MOMCKA XUMHUYECKON
MH(OPMAIMHN C UCTIONIB30BAHUEM PA3IHYHBIX HICTOYHUKOB
(Hay4HO-TIOIYJIIPHBIX U3JaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UntepHera). Micnosib30BaHNE KOMITBIOTEPHBIX
TEXHOJIOTUH J1st 00pabOTKM U Mepeiau XMMUIECKOH
uH(pOpMAIIMY U €€ TIPEACTaBICHUS B Pa3IMUHBIX (popmax

Pacuersl Mo xuMu4eckum ¢popmyJiam
U YPABHEHHUAM

VYcraHOBKa 3aBUCUMOCTH MEKIY Ka4eCTBEHHON U
KOJINYECTBEHHON CTOPOHAMU XUMHUYECKUX 0OBEKTOB U
nporeccos. Pelenne pacyeTHbIX 3a/1a4 110 XUMUYECKUM
dbopmynaM U ypaBHEHUSIM

IIpoduabHoe u npodeccHOHAIBHO
3HAYMMOE COJIepPKaAHNe

OObscHEeHnEe XUMUYECKUX SIBICHUHN, IPOMCXOASIINX B
npupoe, ObITY U Ha pou3BoAcTBe. OnpeneneHue
BO3MOXHOCTEW MPOTEKAHNS XUMUYECKUX MPEBPAIICHUN B
pa3nuuHbIX ycnoBusax. CobioieHrne IpaBuil HKOJIOTUYECKU
rpaMOTHOTO MOBEACHUA B OKpYysKatouien cpeae. OueHka
BIIMSIHUSL XUMUYECKOTO 3arpsI3HEHUS OKPYXKaroIle cpesibl Ha
OpraHM3M YeJIOBEKa U JPYIHe KUBbIE OPraHU3MBI.
CoOronenue npasuil 6€301MacHOr0 0OpaIeHust ¢ TOPIOYUMHU
Y TOKCUYHBIMH BEIIECTBAMH, J1a00PaTOPHBIM
obopynoBanuem. [ToaroToBka pacTBOpoB 3aJaHHOMN
KOHIICHTpALlMH B OBITY U Ha MPOu3BoAcTBe. Kputnueckas
OLIEHKA JIOCTOBEPHOCTH XUMUYECKON HH(pOopManmu,
MOCTYMAONIEN U3 Pa3HbIX HCTOYHUKOB
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3.YCJIOBUA PEAJIN3ALIUN PABOYEN HHPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCHHUIIJINHBI
3.1 MartepuaJIbHO-TeXHHYECKOe o0ecneyeHue

[Ipu peamuzanmuu 00pa3oBaTeIbHOW MporpaMMbl 1O creruaibHocTH 35.02.12
CanoBo-mapkoBoe W JlaHJAMA(QTHOE CTPOUTEIHCTBO UCIIOIB3YIOTCSL  CJICIYIOIIHE
KOMIIOHEHTBI MaTePUATbHO-TEXHUUECKOMN 0a3bl I U3y4YCHUS JUCIIUTLIAHBI.

VYuebnas aymutopus 18 Ha 30 mocamodHbIX MeECT Il MPOBEACHUS YYCOHBIX

3aHATHI BCEX BUIOB (B T.4. MPAKTHUYECKOW MOATOTOBKUA OOYYAIOIINUXCS), TPYNIIOBBIX U
UHAUBUIYAIBHBIX KOHCYJIbTAlUNA, TEKYILEro KOHTPOJISI M IPOMEXKYTOUHON aTTecTalluu
no azapecy yi. IlpsaumnbukoBa a.14 ctp. 6 yueOHBIM kopmyc 21. IlepcoHanbHbIN
KOMITBIOTEP C BBIXOJIOM B HMHTEPHET, HJKpaH JUIsl NPOEKTOpa, J0CKa MapKepHas,
OPOEKTOp, 2 KOJIOHKH, Yy4eOHbIE CTOJbl, YYEHHYECKHUE CTyJbs, KIaBHATypa,
KOMITHIOTEPHAS MBI, HATJISITHBIC TTIOCOOUS, TUTAKATHI.

Jlexumonnsie ayautopun 31 u 15 mo 120 mocamounbix mect. IlepcoHanbHbIM
KOMITBIOTEP C BBIXOJAOM B HMHTEPHET, 3KpaH Ui MPOEKTOpa, JOCKAa MapKepHas,
OPOEKTOp, 2 KOJOHKHM, Y4eOHble CTOJbl, YYEHUYECKHE CTyJbs, KJIaBUATypa,
KOMITBIOTEpHAsI Mbllllb, HAIJISHBIE TOCOOMs, IUJIaKaThl, CTEHABl IO ajapecy YII.
[IpssaumaMKOBa 11.14 cTp. 6 yueOHbIi kopmyc 21.

[Tomenienne ais CaMOCTOSITENIBHOW pabOThl OOydYaroOIIMXCs, ayAUTOpUs 6, ¢
BBIXOJIOM B ceThb «VIHTepHET» W JOCTYIIOM B DJIEKTPOHHYIO HWH()OpPMAIMOHHO-
oOpa3oBaTenbHyI0 Cpely yHUBepcutera o aapecy yi. [lpsaummnkoBa n.14 ctp. 6
yueOHbIld Kopmyc 21, crmeuuanu3upoBaHHass MeOenb: CTONbI yuyeHHYeckue — 6 IIT.,

ctymbs — 12. Texnudeckue cpenctBa oOydeHUss W Marepuanbl: [lepcoHanbHbIE
KOMITBIOTEPHI C BBIXOJOM B UHTEPHET

— 6 1mIT.

[ToMemenne st caMOCTOSITENIbHOW paboThl oOywaromuxcs — lleHTpanbHas

HayuyHas Oubnuorexka mMmenn H.UM. Xeneznosa mo anpecy JluctBeHHu4Has amied, 2,
KopIl. 1, — YuTaapHbIE-KOMIIbIOTEPHBIE 3aJbl (HAa 50 MOCaOYHBIX MECT) C BBIXOJOM B
WHTEpHET.

Ilepeuens Hne o00x00uUMbIX KOMNIEKMOE JUUECH3UOHHO20 NPOZPAMMHOO
obecneuenus.

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

2.1. Y4yeOHass JmTeparypa H  pecypcbl  HMH(GOPMALHMOHHO-
oOpa3oBaTeibHOM  cpelbl YHHBEPCUTETA, BKJIKYAsA MepedYeHb  Y4eOHOo-
METOIMYEeCKOro odecmevyeHHusl IS CAMOCTOATEIbHON pPadoThbl O00y4YaroUIUXCH IO
AUCIHUTTINHE



OcHoBHas quTEpaTypa:

1. Ilpecc, U. A. Obmas xumus : yueobHoe nocodue s cro / M. A. Tlpecc. — Cankr-
[TerepOypr : Jlanb, 2021. — 496 ¢. — ISBN 978-5-8114-7073-0. — TekcT :

ANEKTPOHHBIH // JIaHb : 31eKTpOHHO-OMOIMOTEeYHAs CUCTEMA.

2. JlutBunHoBa, T. H. O61mas n Heoprannyeckass Xumus : yuedHoe mocodue s cro /
T. H. JlurBunoBa, M. I'. JlutBunoga ; [Tox oOuieit penaxmueit T. H. JlutBunoBOM. —CaHKT-
[TetepOypr : Jlansb, 2022. — 212 ¢. — ISBN 978-5-8114-8667-0. — TekcT : 3IeKTPOHHBIH //
Jlanb : 25eKTpOHHO-OMO MO TeUHAS

3. TameeBa, O. C. ®usuueckas 1 KOJUIOUAHAS XUMHUS : ydeOHOe mocoOue ass cro /
O. C. l'ameeBa. — 6-¢ u3., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 328 ¢. —ISBN
978-5-8114-7713-5. — TekcrT : 2neKTpOHHbIN // JIaHb : 2JIEKTPOHHO- OMOIMOTEUHAS
cucrema. — URL:

4.  Hurmarymmun, H. I'. JlaGopaTopHbie paboThI 110 (PU3UYECKON U KOJUTOUTHOM
XuUMuUH : yaeoHoe nocodue s cro / H. I'. Hurmarynnun, E. C. 'anueBa. — CaHKT-
[TerepOypr : Jlanp, 2021. — 140 c. — ISBN 978-5-8114-6895-9. — Tekcr :

ANIEKTPOHHBIN // JIaHb : 2JIEKTPOHHO-O0UOIMOTEYHAsI CUCTEMa

5. Anekcanaposa, D. A. Heoprannueckasi xumusi. TeopeTruueckue OCHOBBI U

71a00paTOPHBII MPAKTUKYM : y4eOHUK /uid cro / D. A. AnekcanapoBa. — 2-€ u3l.,

crep. — Cankr-IletepOypr : Jlanb, 2021. — 396 c. — ISBN 978-5-8114-8214-6. —
TekcT : 251eKTpOHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAsI CUCTEMA..

6. Kanycrtuna, A. A. O6mias 1 Heopranudeckast xumust. [IpakTukym : yaeoHOe
nocobwue mis cro / A. A. Kanyctuna, U. I'. Xansuenko, B. B. JIubanos. — 2-e uzz.,crep. —
Cankrt-IletepOypr : Jlanb, 2021. — 152 ¢. — ISBN 978-5-8114-8887-2. —TekcT :
ANIEKTPOHHBIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAs CUCTEMA.

7. Ilpecc, U. A. Oprannyeckas xumus : yueoHoe nocooue s cro / M. A. Ilpecc. —
2-e u3n., crep. — Cankt-IlerepOypr : Jlanp, 2022. — 432 c. — ISBN 978-5-8114- 8976-3.
— TexkcT : 3neKTpoHHBIH // JIaHb : AIeKTPOHHO-OUOIMOTEYHAs CUCTEMA.

JlonoJIHUTeIbHAS JIUTepaTypa:

1. TadinykoBa, b. M. TexHuka u TeXHOJIOTHUS 1JaOOPATOPHBIX padoOT : yueOHOE
noco6bwue ais cro / b. M. TaiitykoBa. — 6-¢ u3., ctep. — Cankt-IlerepOypr : Jlans,

2021. — 128 ¢. — ISBN 978-5-8114-7448-6. — TekcT : aneKkTpoHHbIH //J1aHb :
AIIEKTPOHHO-OUOIMOTEUHAs CUCTEMA.

2. Kamycrtuna, A. A. OOmas u Heopranudeckast Xxumus. [IpakTukym : yueOHOE
noco6bwue mis cro / A. A. Kanyctuna, U. I'. Xansuenko, B. B. JIubanos. — 2-e uzz.,crep. —
Cankrt-IletepOypr : Jlanb, 2021. — 152 ¢. — ISBN 978-5-8114-8887-2. —TekcT :
3NIEKTPOHHBIN // JIanb : anekTpoHHO-OnbnnoTeunas cucrema. — 3.1 eronmuxuna, H. A.
Oo6mas xumus : yueonuk ais cro / H. A. llleronuxuna, JI. B.Munaesckasi. — CaHKT-
[TetepOypr : Jlanb, 2021. — 164 c. — ISBN 978-5-8114- 6897-3. — TeKcT : 37€KTPOHHBIH //
JlaHb : 2EKTPOHHO-OMOIMOTEYHASI CUCTEMA. .

4. Pe3nukos, B. A. COopHuK 3a/1a4 U yIpa>KHEHUH IO OpraHNYECKON XUMUH :

yuebHoe nocobue s crno / B. A. PesnukoB. — Cankt-IletepOypr : Jlanp, 2021. —
336 ¢. — ISBN 978-5-8114-6514-9. — TekcT : 2yeKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
OubnuoTeuHas cucTeMa.



Y4eOHO-MeToAuYeCKHe MATePHAJIbI:

1. Metoauyeckue ykKazaHds K MPaKTUYECKUM/ITa00opaTOpHBIM paboTam
(Onextponnsiii pecypc)/ Koposun FO.U., I'opoxos JI.B., — MockBa: PTAY- MCXA,
2021 - 9bC —«PT'AY-MCXA»

HNuTepHeT — pecypcsl

DJIeKTPOHHO-0MOIMOTEYHAS cuctrema PIAY-MCXA um. KA.
Tumupszera (manee ObC) caittr www.library.timacad.ru

Hayunas ANEKTPOHHAS oubmmoTexa «KubepJlennnkay -
https://cyberleninka.ru/

CereBas aeKTpoHHAsI OMOINOTEKA arpapHbIX By30B -https://e.lanbook.com/books

OOpasoBaTenbHble  pecypchl  uHTepHeTra. Xumus . caiit. —  URL:
http://www.alleng.ru . — Pexxum nocrymna: cBoOOHbINA. —TEeKCT : 2JIEKTPOHHBIH.

Enunas  xomnmexkumst 1uudpoBeIX  oOpaszoBatenbHbIX. :  caWTt. —  URL:
http://www.school-collection.edu.ru — Pexum ngocryna: cBoOomHbId. — TekcT
AJIEKTPOHHBIN.

Komnekus «EcTecTBEHHOHay4YHbBIE OJKCIEpUMEHTBD»: xumusa : cantr. — URL:

http://experiment.edu.ru . — Pexxum noctymna: ceoboansiii. — Tekcrt
: DJIEKTPOHHBIN.



4KOHTPOJIb U OIIEHKA PE3YJHBTATOB OCBOEHUSI YUYEBHOM

TUCTMILTAHBI
4.1.

@opMbI 1 METOABI KOHTPOJISI K OLIEHKH Pe3yJIbTATOB 00y4eHHU s

Pe3yabTarhl 00y4yeHus

®opMBbI U METOABI
KOHTPOJISI U OLIEeHKH
pe3yabTATOB 00y4YeHMs

JIuunocmmnuie pezyromameol:

- YyBCTBO TOPJOCTH M YBaXECHUS K HCTOPHUH U JOCTHKEHHUSIM
OTE€YECTBEHHONW XMMUYECKOM HayKH; XMMHUYECKH T'PaMOTHOE MOBEACHUE B
npoeCCUOHANBPHON  JEATENbHOCTH W B OBITY MNpU OOpamieHuu C
XUMHYECKUMHU BELIECTBAMH, MaTepHaliaMu U MPOLIeCCaMu;

- TOTOBHOCTb K TMPOJOJDKEHHIO OOpa3oBaHUS M TOBBIIICHHS
KBaTMUKAIIMK B U30paHHON TPOQPECCHOHAIBHOW JCSATEIBHOCTH W
00BEKTUBHOE OCO3HAHUE POJIH XMMHUYECKHX KOMIIETCHLIUN B 3TOM;

- YMEHHME HCIMOIb30BaTh JTOCTHXKEHUS COBPEMEHHOM XUMHUYECKON
HAyKM ¥ XUMHUYECKMX TEXHOJOTMH JJs TOBBIIMIEHUS COOCTBEHHOTO
MHTEJJIEKTyaJIbHOTO  pa3BUTHUA B BBIOpaHHON  mpodeccHoHaNbHON
NesTeTbHOCTH;

Memanpeomemmnule pe3yibmamaol:

- HCTIOJIb30BaHME PA3JIMYHBIX BUIOB NO3HABATEIBLHOMN AEATEILHOCTH
U OCHOBHBIX MHTEJUIEKTYalbHBIX oOmepanuil (IOCTaHOBKU 3a/ayH,
(dbopMyIHpOBaHMS TUIIOTE3, aHANTU3a U CHHTE3a, CPaBHEHHUs, 000OIIEHUs,
CUCTEMAaTH3alluM, BBISBICHUS MPUUYUHHO-CIEJACTBEHHBIX CBS3€H, MOMCKa
aHajoros, (OPMYJIHPOBAHMUSA BBIBOJOB) JJIi pPELICHHS IOCTABICHHOM
3aJla4uM, MPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUS

(HaOIOIeHN ST, HAYYHOTO 3KCIIEPUMEHTA) JJIsl U3YUYEHUS Pa3InIHbIX
CTOPOH XUMHYECKHX OOBEKTOB U MPOLECCOB, C KOTOPHIMH BO3HHKAET
HEO0XOIMMOCTh CTAJIKUBAThCA B IPOodecCuoHaIbHOM chepe;

- HCINOJIb30BaHHE pA3IMYHBIX HCTOYHUKOB JJIsi  TOJy4YEHUs
XMMUYECKOH WH(pOpMAIMK, yMEHHE OICHUTh €€ JOCTOBEPHOCTH JIJIs
TOCTIDKEHHSI XOPOIIUX Pe3yIbTaToOB B MIpodecCHOHAIBHOU cdepe;

Ilpeomemmnwie pe3yromamot:

- c(hOpPMHUPOBAHHOCTh MPEJICTABICHHA O MECT€ XMMHH B COBPEMEHHOU
HAayyHOM KapTHHE MHUpa; MOHUMAaHHE POJU XUMHUU B (OPMHUPOBAHUU
Kpyro3zopa M (pyHKIHMOHAIBHON TI'PaMOTHOCTH 4YENOBEKA IS DPEIICHUS
MPAKTUYECKHUX 3a]1a4;

- BJIAJICHUE OCHOBOIIONATAIONIMMHU XUMUYECKUMU TOHSTUSIMH, TEOPHUSIMHU,
3aKOHAMH M 3aKOHOMEPHOCTSIMH;, YBEpEHHOE MOJb30BaHUE XHUMHUYECKOMH
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJIaJIcHEe OCHOBHBIMU METOJIaMU HAyYHOT'O TIO3HAHUS, UCIIOJIb3YEMBbIMH B
XUMHUH: HAOJTIOACHUEM, ONHCAHWEM, W3MEPEHHEM, OKCIIEPHUMEHTOM;
yMeHHue o0pabaThiBaTh, OOBACHATH PE3YIbTAThl MPOBEACHHBIX OIMBITOB H
JIeNIaTh BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH MPUMEHSTH METO bl TO3HAHUS
MIPU pEICHUN MPAKTUUECKUX 3a]1a4;

- chOpPMUPOBAHHOCTh yMEHHS JaBaTh KOJIHYECTBEHHBIC OILEHKH |
MIPOU3BOJIUTH PACUETHI 10 XUMUYECKUM (HOopMyJiaM U YpaBHEHHSIM;

- BIaJieHUE TPaBWIAMU TEXHHUKH O€30MAaCHOCTH TPHU HCIOIb30BAHUU
XUMHUYECKHUX BEIIECTB;

- cOPMHUPOBAHHOCTh COOCTBEHHOW TMO3UIMU IO OTHOIICHUIO K
XUMHUYECKON MH(pOpMaIUH, MOITyYaeMON U3 Pa3HbIX HCTOYHUKOB.

Tekymuii KOHTPOJIb:
- OIIPOC YCTHBIMI
(bpoHTaNBHBIN);

- BBITIOJTHEHUE
MPaKTUYECKOMN
paboThI
(MHAMBUYATbHAS
¢dopma paboThI)

IIpomexyTouHas
aTTectaus B popme:

1 cemecTp —
KOHTpPOJIbHAs paboTa

2 cemecTp —

i GepeHIMpOBaHHBIN
3auer

Merton npoBeneHus
IIPOMEKYTOYHOU
aTTecTaluy 2
ceMecTpa: BBIIIOJTHCHUE
KOMIUIEKCHOTO 3a/1aHus




