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1. MACHOPT PABOYEM MMPOI'PAMMBI YYEFHOM JJUCHUILJIAHBI
oY .11 XUuMus
1.1. O01acTh NPpUMEHEHHS NPOTPAMMBI

Pabouas mporpamma yueOHOM muctuumHbl OV]I.11 «XuMmus» SBISETCS 4YacThIO
OCHOBHOUW  MpodecCHOHANBHONH  00pa30BaTeNbHOM  MPOTPAMMBI  CPETHET0  MPOPECCHOHATHHOTO
00pa3zoBaHus — MPOrPaMMbl TTOATOTOBKU CHEIUATUCTOB CPETHErO 3BeHa IO crenuaibHocTH 10.02.05
Ob6ecrieueHre HHPOPMAIIMOHHON 0€30MACHOCTH aBTOMATH3UPOBAHHBIX CUCTEM.

1.2. MecTO AUCHUNJIMHBI B CTPYKTYpPe OCHOBHOI NpodeccHOHATbHONH 00pa30BaTeJIbHOI NMPOrpamMMBbl.

JlucruminHa BXOIUT B 00111€00pa30BaTEIbHBIA IUKII U OTHOCHUTCS K AUCITUIUTMHAM TI0 BBIOODY.

1.3. Hean u 3axa4yu JUCHUILIMHBI — TPe0OOBAHMA K Pe3y/1bTATAM OCBOCHHS JMCIHUILIHHBI.
OcBoenue coaepkaHus yueOHOM JUCIUILIMHBL, 00eCIeYnBaeT JOCTUKEHHUE CTyI€HTaMU
CIEIYIOIINX pe3yJIbTATOB:
* TUYHOCMHbBIX:
— YyBCTBO TOPAOCTU U YBAXKCHUS K HUCTOPUU U JOCTHIKEHUSAM OTEYECTBEHHOM XMMHMUYECKOU
HAYKH; XUMHUYECKH TPAMOTHOE TMOBEJICHHE B NMPOPECCHOHATIBHON AEATENBHOCTH U B OBITY TpH
oOpallleHnu ¢ XUMHUYECKUMH BeIlleCTBaMH, MaTepralaMy U TPOIECCaMH;
— TOTOBHOCTh K MPOAODKEHHI0O 00pa3oBaHUS M TMOBBIIICHHUS KBaTHU(QHUKAIMK B H30paHHON
npo¢eCCHOHATIBHON NEeSTEIbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XUMHUECKUX KOMITETCHIIUN
B OTOM;
— YMEHHME HCIOJIb30BaTh JOCTH)KCHHS COBPEMEHHOM XMMHYECKOM HAyKW M XHMHYECKHUX
TEXHOJOTHI [Isl TOBBIIIEHUS COOCTBEHHOT'O HWHTEIJIEKTYaJbHOTO pa3BUTHS B BbIOpaHHOMN
npodecCHOHAIbHOMN e TeNbHOCTH;
* MemanpeomMemHnulx:
— MCNOJIB30BAHUE PA3JIMYHBIX BUJIOB ITI03HABATENBHOU IEATEIBHOCTH U OCHOBHBIX
MHTEIJICKTYalbHBIX Olepanuii (MOCTaHOBKU 3aJayu, (opMyIHpoOBaHUS TUIOTE3, aHAIMU3a U
CHUHTE3a, CpaBHEHHUS, OOOOIIEHUs, CHUCTEMAaTH3allu{, BBISBIECHUS MPUYMHHO-CIIEICTBEHHBIX
CBsI3eH, TMOMCKA aHaJOroB, (HOPMYITUPOBAHMS BBIBOJOB) JUIS PELICHHUS IOCTABICHHOHN 3a/1a4H,
IPUMEHEHUE OCHOBHBIX METOJOB IIO3HAHUS (HAONIOAECHUS, HAYYHOTO SKCIIEPUMEHTA) s
U3YYEHUS DPA3IUYHBIX CTOPOH XUMHYECKHX OOBEKTOB M IPOILIECCOB, ¢ KOTOPHIMU BO3HUKAET

HeO6XO,[[I/IMOCTB CTAaJIKUBATbLCs B HpO(bCCCI/IOHaJIBHOP'I C(bepe;



— UCHOJIb30BAHUE PA3IMYHBIX UCTOYHHMKOB ISl TIOJTYUYECHUSI XUMHUUECKOH MH(pOpMAIMK, YMEHHE
OLIGHUTHh €€ JIOCTOBEPHOCThH MJISi JOCTIDKEHHS] XOPOIIUX pe3ylbTaToB B IMPO(heCCHOHATLHOU
chepe;

* npeOMemHuIX:

— cpOopMHUPOBAHHOCTH MPEJCTABICHUNA O MECTe XMMHUH B COBPEMEHHOIN Hay4YHOI KapTHHE MUDPA;
NOHMMaHHWE pOJM XHMHUU B (POpPMHUPOBAaHMHM Kpyrozopa W (yHKIHMOHAJIBHOW T'PaMOTHOCTHU
YyeJIoBeKa Ui PelleHusl MPaKTHUECKUX 3a1a4;

— BJIaJIeHHE OCHOBOIIOJIATAIOIMMH XUMUYECKUMHU OHATUAMMU, TEOPUAMH, 3aKOHAMHU

Y 32aKOHOMEPHOCTSAMH; YBEPEHHOE MOJIb30BaHUE XUMUYECKOW TEPMUHOJIOTHEH U CUMBOJIMKOM;

— BJIaJICHHE OCHOBHBIMHU METOJAMH Hay4YHOT'O MIO3HAHUS, UCIIOJIb3YEMBIMU B XUMHHU:
HaOJII0/IEHUEM, OMHMCAHUEM, U3MEPEHUEM, FKCIIEPUMEHTOM; yMeHHEe 00pabaThiBaTh, OOBSACHATH
pe3yJbTaThl MPOBEACHHBIX OMNBITOB M JI€aTh BBIBOJbI; TOTOBHOCTb M CIIOCOOHOCTh IPUMEHSTH
METO/Ibl TIO3HAHUS IIPU PELLIEHUH NPAKTUYECKUX 3a/1ay;

— c¢(hOpMUPOBAaHHOCTh YMEHHS JaBaTh KOJIMYECTBEHHBIC OLIEHKA W MPOHM3BOJIUTH PACUETHI MO
XUMHUYECKUM (popMysiaM U ypaBHEHUSIM;

— BJIaJIeHHE [IPaBUIAMU TEXHUKHU 0€30MaCHOCTH MPHU UCIIOJIb30BaHUN XUMUYECKUX BEILIECTB;

— c(hOpMHPOBAHHOCTh COOCTBEHHOW MO3MIMHM IO OTHOIIEHHIO K XMMHYEecKoH HHpOopManuw,

HOquaeMOﬁ N3 pa3HbIX UCTOYHHKOB.

1.4.Kom4ecTBO 4aCOB HA OCBOEHHE NMPOTPAMMBI JUCUMIIJIMHBI.

o0s3aTenpHas ayAUTOpHas yueOHas Harpyska odydatomierocs 58 yacos



2. CTPYKTYPA U COAEP) KAHUE YUEBHOW JUCHUILIMHBI OY]I.09 XUMMUSI

2.1. O0beM yueOHOM IMCUMILIMHBI M BUbl y4e0HOH padoThI

Buna yueOHo# padoThI

Oovem uacoe

MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 58
Oos3aTesqbHAst ayIUTOPHAs YueOHas HArpy3Ka (Bcero) 58
B TOM YUCIJIE:
1a00paTOPHBIE 3aHATUSL 7
MIPAKTUYECKUE 3aHATUS 11

KOHTPOJIbHBIE PaOOThI

CEMHUHAPLbI

Hmoeosas ammecmayusl 6 ¢Op/l/l€ IK3AMeEHA




2.2. TemaTnyeckuii JIaH u copep:xkanue yyeOHou gucunminabl OYJ1.09 Xumus

Pazpnen 1.
OBIIIAA U 60
HEOPI'AHUYECKAS
XUMUsA
Tema 1.1. Cojeprxanne yueOHOro MaTepHraia
OcHOBHBIE IOHATHS U Beenenue
3aKOHBI XHMHIH 1 | Hayunbsie MeToAbl MO3HAHUSI BEIIECTB U XUMHUYECKUX sBJICHHUU. Poyb skcriepuMeHnTa u
4. TEOpHUH B XUMHHU. MOJENMpPOBaHUE XUMUYECKHUX MTPOLIECCOB.
OcHoBHbIe nMoHATHS XuMHH. BemectBo. Atom. Monekyna. XUMHUYECKUN 3IIEMEHT.
) Annorponusi. Ilpocteie U croxxkHble BemiecTBa. KadecTBEHHBI W KOJUYECTBEHHBIN
COCTaB BeHIECTB. XUMHUYeckue 3HaKu Hu (opmynsl. OTHOCUTENbHbIE aTOMHAs U
MOJIEKYJIsIpHAast Macchl. KonnyecTBo BeniecTna.
OcHoBHBIE 32aK0OHBI XUMHH. CTexuomeTpusi. 3aKOH COXPaHEHUsI MacChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB MOJEKYJISIPHOW CTPYKTYphl. 3akoH ABOrajpo u
3 | cneacTBUA UX HETO. 2
PacueTHble 3a1aun Ha HAXOXKIEHHE OTHOCUTEIBHON MOJIEKYJISIPHOM MACCHI,
ONpeJIeTICHUE MACCOBOM 101N XUMHUYECKHUX 3JIEMEHTOB B CI0KHOM BELIECTBE.
I[IpopuiabHubie u npodecCHOHATBHO 3HAUMMBbIE 3JIEMEHThI COJeP:KaHuUsl.
4 AmnnotponHbie MoauduKayu yriaepoaa (anmas, rpadur), Kuciaopoaa (KHCIOpo, 030H),
oJioBa (cepoe u 6emoe 0510B0). [IoHATHE 0 XUMHUYECKON TEXHOIOTHH, OMOTEXHOJIOTUH U
HAaHOTEXHOJIOTHUHU.
[IpakTrueckoe 3aHsTHe: Pemenune 3a1ay Ha HAXOXKACHUE MACCOBOM IO XUMHUYECKHUX 5
3JIEMEHTOB B CJIOKHOM BEIIECTBE.
Tema 1.2. ConeprxaHue y4eOHOTr0 MaTepuaia
TepuoanuecKuii 3aK0H 1 Hepuonnuecknii 3axkon .M. MenpeneeBa. Otkpeitue J[.M. Menneneesbim
Iepnoanyeckas cucTeMa [Tepuonnueckoro 3akoHa. [leprnonnueckunii 3akoH B hopmynuporke .M. Menaeneena.
xuMHuecknx yiementop | | | Ilepuoauyueckass Tabnuma XUMHUYECKHMX JJIEMEHTOB — Trpaduyeckoe O0ToOpakeHue
JI.A. MenzaeneeBa u NepUoANYEcKOro 3akoHa. CTpyKTypa MepHOJUYECKONW TaONUIbl: MEepUobl (Majble U 4

CTpoeHHe aToMa
4y,

OoJiplke), rpymIbl (TJaBHAsI M OOOYHAs).

Crtpoenue atoma u nepuoaudeckuii 3axkon .M. MenngeneeBa. AToM — cloxHas
2 | yactuna. Sapo (MpOTOHBI U HEHTPOHBI) U ANIEKTPOHHAst o0onouka. M3otonsl. CtpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB MajbIX Mepro0B. OCOOCHHOCTH CTPOCHUS




DIIGKTPOHHBIX O00O0JIOYEK aTOMOB DJJIEMEHTOB OOJBIIMX MEPUOJOB (MEPEXOTHBIX
anemeHToB). IloHsitue 00 opOutamsx. s-, p- u d-Opbutanu. DIEKTPOHHBIC
KOH(UTYpAIlMi aTOMOB XUMHYECKHUX 3JIEMEHTOB.

CoBpeMeHnHast (HOpPMYJIHUPOBKA TEPHOJUYCCKOTO 3aKOHA. 3HAYCHHE MEPHOJIUUECKOTO
3aKOHA M MEPUOJNYECKON CHUCTEMBbl XUMHUYeCKuxX 3ieMeHToB J[.M. MenaeneeBa mis
pa3BUTHS HAYKU Y IOHMMAHHUS XMMHUYECKON KapTHHEI MHUPa.

podpuiabHbie u  nNpodeccHOHATBHO 3HAYHMbIE JJIEMEHTBI  COJEPKAHMSI.
CemuHap.PagoakTUBHOCTb. Hcnons3oBanne pavOaKTUBHBIX HW30TOIIOB B
TCXHUYCCKUX ILCIIAX. PCHTI‘GHOBCKOG HSqueHHe U €0 HCIOJIb30BAHUEC B TCXHHUKE H
MeauIuHe. MoaenupoBaHue Kak METO IPOTHO3MPOBAHUS CUTYAI[MU Ha MMPOU3BOACTBE.

Tema 1.3.
CTtpoeHue BenlecTBa
6 4.

Copep:kanue yueOHOro MaTepHaia

HNonnas xumuyeckasi cBsi3b. KaTuoHbl, X 00pa3oBaHuME U3 aTOMOB B pe3yjbTare
nporecca OKUCIIEeHHUs. AHMOHBI, MX 00Opa3oBaHWE W3 aTOMOB B pe3yJbTaTe Mporiecca
BOCCTaHOBJIeHUs. MOHHas CBS3b, KaK CBsI3b MEXKIY KaTHOHAMU U aHMOHAMH 3a CUEeT
AIIEKTPOCTATUIECKOTO NMpUTsDKEeHUs. Kiaccuukanus HOHOB: MO COCTaBy, 3HAKY 3apsija,
HAJIMYUIO THIpaTHOM oOonouku. VoHHBIE KpucTauimueckue pemeTkd. CBoicTBa
BEIIIECTB C MOHHBIM THIIOM KPUCTAJUTMYECKOM PEIIETKH.

KoBajienTHasi xuMmnueckasi cBsi3b. MexaHM3M 0Opa3oBaHMsI KOBAJICHTHOW CBSI3U
(OOMEeHHBIE ¥ JOHOPHO-AKIENTOPHBIN). DIEKTPOOTPULIATEIBHOCTh. KoOBajeHTHBIE
2 | monsApHas W HemouspHas CBsA3U. KpaTHOCTh KOBAJIEHTHOH CBs3H. MONEKyIspHbIE U
aTOMHBIC KpHUCTa/UTMYeckue pemeTkn. CBOWCTBa BEMIECTB C MOJCKYJSIPHBIMU U
ATOMHBIMH KPHUCTAJUIMYECKUMU PEUICTKAMHU.

Merajiinyeckas cBsi3b. MeTtajmmmyeckas KpUCTaUIMYECKash pelIeTKa U METAIIINYEeCKast
XUMHUECKasl cBsI3b. Du3nueckue CBONCTBA METAILIOB.

ArperaTHbie COCTOSIHHSI BeleCTB U BOJOPOAHAsl CBA3b. TBepmoe, >XUIKOE |
4 | razoo0pa3HOe COCTOsIHMsI BemecTB. llepexon BemiecTBa M3 OJHOTO arperaTHOTrO
COCTOSTHHSI B Apyroe. BomopoiHas CBS3b.

Yucroblie BemecTsa U cMecH. [louaTue o cMecu BewecTB. [ OMOreHHbIe U TETEPOreHHbBIE
5 | cmecn. CoctaB cMecel: 00beMHas M MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBas
JIOJISl IPUMECEH.

Jucnepcuble cucrembl. [lonstue o nucnepcHoit cucreme. [lucnepcuas ¢asza u
6 | mucniepcuonHas cpena. Knaccudukanus nucriepcHbsix cucteM. [ToHATHE 0 KOJIJTOMIHBIX
CHCTEMAX.




IIpo¢duiabubie U NpodeccHOHATBHO 3HAYUMbIE JIEMEHTHI coep:kaHud. [lonsipHOCTD
CBSI3M W MNOJNAPHOCTH  MoJiekynbl.  Kongencamusi.  Tekydects.  Bosronka.
7 | Kpucrammmzanusa. CyOnumanust u jaecyOnumarnusi. AHOManuu (U3UYECKUX CBOMCTB
BoJbl. JKunkue kpuctamipl. MuHepasibl M TOpPHbIE TOPOABI Kak HPHUPOJHBIE CMECH.
OMYJIbCUU U CYCIIEH3UH. 30JIH (B TOM YHcIie a3po3on) u reau. Koarymsius. Cuaepesuc

Jlaboparopubie paboTbl: IlpuroroBiieHue cycneH3ud KapOoHaTa Kajlblusi B BOJE.
[Tonyuenne smynbcuM MOTOpPHOro Mmaciyia. O3HaKOMIIEHHE CO CBOWCTBAMU JAMCIIEPCHBIX
CUCTEM.

[IpakTrueckoe 3ansTue. Pemenue 3amayq

Tema 1.4.

Boaa. PacTBOpHI.
JIeKTPOJIMTHYECKAS
AUCCOLMALUS

6 u.

Coneprxkanue yueOHOro MaTepuasia

Bopa. PacrBopnl. PacTBopenne. Boga xak pactBopurens. PacTBOpUMOCTE BEIIECTB.
HacellieHHbple,  HEHACBHIIEHHBIE,  NEPECBHIIIEHHBIE  PACTBOPBL.  3aBUCUMOCTH
PacTBOPUMOCTH I'a30B, KUAKOCTEN U TBEP/IbIX BEIIECTB OT Pa3IUYHbBIX (DAKTOPOB.
MaccoBasi 1011 paCTBOPEHHOI'O BELIECTBA.

JIEKTPOJIMTHYECKAS AUCCOLMALNS. ONEKTPOIUTHI U HERJIEKTPOJIUTHIL.
DNEKTpOIUTHYECKAsd TUcconanus. MexaHu3Mbl 2JIEKTPOIUTHUECKON AUCCOLUALNM IS
BEUIECTB C pa3MYHBIMU TUIAMH XUMHUYECKOM cBsizu. [uupatupoBaHHblE U
HETUJpaTUpOBaHHbIE MOHBI. CTENEHb AIIEKTPOJUTHYECKON aucconuanuu. CUIbHBIE U
cnabble  2aeKTposuThl. OCHOBHBIE  TOJOXKEHUS  TEOPHUHM  IEKTPOIUTUYECKOHN
Juccounanyi. Kuciiorsl, OCHOBaHUS M COJIA KAaK 3JIEKTPOJIMTHI.

IIpopuiabHbie U  NpodecCHOHATBHO-3HAYMMBbIEC  JJIEMEHTbl  COJAEpP:KaHUs.
PactBopenne kak (¢usnko-xumuueckuii mpouecc. TemnoBele  3ddexTsr  npu
3 | pactBopennn. Kpucramioruaparsl. Pemenne 3aa4 Ha MacCOBYIO JOJIIO PACTBOPEHHOTO
BemiecTBa. [IpumMeHeHne BOJbl B TEXHUUECKUX LEJsX. JKecTKOCTh BOJBI U CIIOCOOBI ee
yCTpaHeHUsl. MUHEpAIbHBIE BOJBI.

[TpakTnueckue 3ansaTus «I[IpuroToBieHHe pacTBOPA 3aJaHHOW KOHIICHTPAIIHI)

~

.HpaKTI/I‘-ICCKI/Ie 3aHATHs PemeHue 3a1a4 Ha MaCCOBYIO JOJIIO paCTBOPCHHOI'O BCIICCTBA.

Tema 1.5.

Kiaaccnpuxanus
HEOPraHu4YecKux
CoeMHEHMII M UX CBOMCTBA

4y,

Coneprxkanue yuyeOHOro MaTepuasa

Kucaorsl m ux cBoiicTtBa. KUCIOTBI Kak S3JEKTPOJIUTHI, WX KIaCCH(PHUKAIUSI TIO
pa3nMyHBIM  NOpU3HAKaM. XHUMHUYECKHE CBOWCTBA KHUCIOT B CBE€T€ TEOPHUH
1 | snexkTponuTUIECKOM JUCCOITHAITUY. OcobenHoctn B3aUMO/ICHCTBUS
KOHIICHTPUPOBAHHON CEpHOM M a30THOM KHUCIOT ¢ MerauiaMu. OCHOBHBIE CIOCOOBI
MOJIYYSHUS] KUCITIOTBHI.

2 | OcHoBaHusI M HMX cBOMcTBA. OCHOBAaHMS KaK 3JICKTPOJHTHI, MX KiaccHUKaIuUs 110




pa3IUYHBIM OpHU3HAKaM. XHMHUYECKHME CBOMCTBA OCHOBAaHMW B CBETE TEOPHUH
AIIEKTPOJIUTUYECKON auccormanuu. Pa3nokeHne HepacTBOPUMBIX B BOJE OCHOBAHHUI.
OCHOBHBIE CIIOCOOBI IMOTYYEHHUs OCHOBAHHUM.

Coumm u ux coicrBa. Conu kak 3JeKTposuThl. Cou CpeaHUE, KUCIbIE U OCHOBHBIE.
3 | XuMHYECKHE CBOMCTBA COJIEH B CBETE€ TCOPHUU DICKTPOJIMTUYECKON JIHUCCOLMALUH.
Crnioco0sI mostyueHus cosieid. ['maponus cosnen.

Oxkcuapl u ux cBoiicrBa. ConeoOpasywomme # HecolaeoOpa3yromue OKCUIBL.
4 OcHoBHbIE, aM(pOTEpHbIE W KHCJIOTHBIE OKCHIBI. 3aBUCHUMOCTb XapaKTepa OKCHJIIA OT
CTETNIeHH OKHCIIeHUS 00pa3yroliero ero Metamia. XUMHYECKHE CBONCTBA OKCHUJIOB.
IloydeHue OKCHJIOB.

IIpoduiabubie U NpodecCHOHATBLHO 3HAYHMbIE JJIEMEHThI coaep:kanus. IIpasuna
paszbaBiieHHs] CEpHOW KHUCIOTHI. Vcmonp30BaHue CEPHON KHUCIOTHI B ITPOMBIIIUICHHOCTH.
5 | Enkue menou, HMX MCIOJb30BaHUE B IMPOMBILUIEHHOCTH. ['ameHas W HerameHas
U3BECTh, €€ NPUMEHEHUE B CTPOUTEILCTBE.

Ilonsatue o pH pacrBopa. KucimorHas, memoyHas, HeMTpaabHAs Cpelibl PACTBOPOB.

JlaGoparopHas padora:
['uaponu3 coselt pa3auyHOro THUIIA.

Tema 1.6.
XuMHYeCKHe peaKku
4y,

Coneprxkanue yueOHOr0o MaTepuaa

Kunaccupukauusa xuMu4ecKuX peakuuu. Peakuuu coennHeHus, pa3iioKeHus,
3amenieHus, oomeHa. Kataimuruueckue peakuun. OOpatuMple M1 HEOOpAaTUMbIE PEaKITHH.
['omoreHHbie ¥ TETEPOTCHHBIC PEAKIUU. IK3OTEPMHUECKHE M OIHIOTEPMUUYECKHE
peakiuu. TemtoBoi YPheKT XuMUUYECKUX peakiuil. TepMOXMMUYECKUE YPaBHEHMSL.

OKHCIANTENbLHO-BOCCTAHOBUTEIbHbIE PC€aKkIuu. Crenenb okuciacHUsA. OKHCIUTEIb U
BOCCTaHOBJICHHE. BoccTaHOBUTENb U OKHCIICHHE.

2 Merton 3neKTpoHHOro OanaHca M COCTaBICHHMS YPAaBHEHHH OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUI
Cxopoctb xuMH4yeckux peakuuil. [loHATHE O CKOPOCTHM XHMHUYECKUX pPEaKLHM.
3 3aBUCUMOCTh CKOPOCTH XHUMHMYECKHX DPEaKLUUH OT PpazIuuHbIX (PAKTOPOB: HPUPOIbI

pearupyroImmx  BEIIeCTB, WX  KOHLEHTpaluu, TeMIepaTypbl, IOBEPXHOCTH
COIPUKOCHOBEHUS U MCIOJb30BAHUSA KaTAJIU3aTOPOB.

O0paTumocTh XuMHYecKHX peakuuil. OOpaTuMble U HEOOpaTHMblE PpPEaKIUU.
4 | Xummueckoe paBHOBECHE H CIIOCOGBI €r0 CMEIICHFIS.
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IpoduabHbie 1 NpodeccHoOHATBLHO 3HAYMMBbIE 3JIeMeHThI cofiep:kaHus. [lonsarue 00
BJIEKTPOJIN3E. DJEKTPOJU3 PACIUIaBOB. DJEKTPOJIU3 PACTBOPOB. DJIEKTPOTUTHUYECKOE
nojlyueHue amoMuHud. lIpakTnueckoe npumeHeHue 3nekTposusa. ['anpBaHOIUIACTHKA.
5 | l'anpBanocTerus. PadmHrupoBaHue 1IBETHBIX METAJIJIOB.

Karanus. I'omorennsle u rereporeHssle karaausatopsl. IIpomoropsl. Karanutuueckue
sbl. UTHTHOUTOPBI.

[Ipon3BoCTBO aMMUaKa: ChIpbe, annaparypa, Hay4Hble PUHIIUIIBL.

[TpakTuueckue 3aHsATHS: MeTO1 AIEKTPOHHOTO OallaHca JIJIsl COCTaBJICHHs ypaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUMA.

Tema 1.7.
MeTa/uIbI 1 HEMETAJLIBI
4 vy,

Copep:kanue yueOHOro MaTepHaia

MeTtamiabl. OCOOEHHOCTH CTPOEHHS aTOMOB W KpuCTauioB. DU3MYECKHE CBOHCTBA
MeTaymioB. Kiaccudukanus METaJuIoB 10 PA3IMYHBIM TpHU3HAKAM. XHUMHUYECKUE
CBOMCTBa METAaJJIOB. DIIEKTPOXUMHUYECKU I pan HanpsoKeHUH METaJlJIOB.
Meramiorepmus.

O6mue crnocoOwl onyueHus: metamioB. [lonstue o metamnypruu. [Tupomeramnyprus,
THIPOMETAJUTYPTrHUs U dJIeKTpoMeTauTyprus. CruiaBbl YepPHBIC M IIBETHBIC.

Hemeramabl. Oco0eHHOCTH CTpoeHUsi aTOMOB. HemeTansabl — mpocThie BEIIECTBA.
3aBUCHMOCTh CBOMCTB TaJlOTEHOB OT WX mojoxkeHuss B llepuoamdeckoil cucreme.
OKHCIHUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJIIOB B 3aBHCHUMOCTH OT MX
MIOJIOKEHUS B PSATY 3JIEKTPOOTPULATEIBHOCTH.

IIpopunbHbie M MPO(ecCHOHAIBLHO 3HAYMMBIE JJIeMEeHThI coaepxkaHusi. Kopposus
METAJIJIOB: XMMHUYECKas M 3JIEKTPOXUMHUYECKasi. 3aBUCUMOCTb CKOPOCTU KOPPO3UU OT
ycIoBUH OKpy»Katomei cpenbl. Knaccudukaius KOppo3UH METAIJIOB IO Pa3iMyHbIM
npu3HakaMm. CriocoObl 3alUThl METAJIJIOB OT KOPPO3HUH.

[IpousBonacTBO UyTryHa U CTaNH.

[Tonyuyenne HemeTauI0B (PPaKIIMOHHON NEPErOHKON JKUJKOTO BO3/lyXa U AJIEKTPOJIN30M
pPacTBOPOB MJIM PACILUIABOB AJIEKTPOJIUTOB.

CuniukaTHasi IPOMBIIIUIEHHOCTD. [IpOM3BOJICTBO CEPHON KHCIIOTHI.

HpaKTI/I‘{eCKI/IC 3aHsaTHA: PenieHue OKCIICPUMCHTAJIbHBIX 3aJa4.
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HaunmeHoBaHMe pa3ie/ioB Coaepxxanue yueOHOro MaTepuaJia, 1a00paTopHblie M NPpaKTHYeCKHe padoThl, OB BeM YACOB Yposenn
U TEM CaAMOCTOSITEIbHASI PA00Ta 00Y4AIOIIHUXCS OCBOEHMSsI
1 2 3 4
Pazpea 2.
OPTAHUYECKAMSA 54
XUMUSA
Tema 2.1. CopeprkaHue y4eOHOro MaTepuaa
OCHOBHBIE IIOHSITHSI 1 | BBenenue. HayuHbie MeTO/ bl TIO3HAHUS BEUIECTB U XMMUUECKUX sIBJICHUU. Poiib
OpraHHYecKOil XHMHH H AKCTIEPUMEHTA U TEOPUH B XUMHUH. MoJienpoBaHne XuMU4YecKuXx mpoieccoB. [IpaBuna
TeOpHsI CTPOEHMsI TEXHHUKHU 0€30MacHOCTH.
OpraHHYecKux IIpenmer opranuveckoit xumuu. I[IpupoaHbIE, UCKYCCTBEHHBIE M CHUHTETUYECKHE
coeHHEeHHit 5 | OPraHHYEcKue BEMeCTBa. CpaBHEHHME OPraHUYECKUX BEIIECTB C HEOPIraHUUYECKUMU. 5
4. BanentHOCTh. XMMHYECKOE CTPOEHUE KaK MOPSIAOK COCTMHEHHSI aTOMOB B MOJIEKYJIBI IO
BaJICHTHOCTH.
Teopusi cTpoeHUsi oOpraHuvdeckux coeauHenuii A.M.byrtiaepoBa. OcHOBHbIE
3 | MONOXKEHUsS TEOpUHM XHUMHMUECKOro cTpoeHus. M3oMepus u u3oMepbl. XUMUYECKHE 2
(GhOpMYJIBI U MOJICJIM MOJIEKYJI B OPTaHUYECKON XUMUH 4
Kaaccuduxanus oprannyeckux BemecTB. Kimaccudukamus BemecTs mo CTPOSHHUIO
4 | yraepoaHOro CKeJeTa M HAIW4YUI0 (DYHKIIMOHAIBHBIX Tpymm. ['OMOJIOTH W TOMOJOTHS. 2
Hauana nomenknarypsl IUPAC.
Knaccupukauuss peakumii B OpraHuveckoil XumMuH. Peaknuu NpuUCOECIUHEHUS
5 (rumpupoBaHus, TalOT€HUPOBAHHUSA, TUAPOTAIOrCHUPOBAHMS, TUApaTainuu). Peakuuu ]
OTIICIUICHUs (IETUAPUPOBAHUS, ACTUIPOTAIOTEHUPOBAHUS, NIETHApATalnK). Peakumu
3amMmenieHus. Peakiiuu nzomMepusaium.
IpoduabHbie U MpodeccuoHAIBLHO 3HAYUMBbIE JIeMeHThI coaep:xanus. [lonstue o
6 cyOcTpare u pearenre. Peakiuy OKUCIIEHUSI U BOCCTAHOBJICHUS OPTaHUYECKUX BEIIECTB. 3
CpaBHeHne  KilaccH(HWKalMA  COSAUHEHWH W KIACCH(PUKAIMM  pPEaKIuid B
HEOPTaHWYECKON U OpraHu4yecKoi XUMMUHU.
Tema 2.2. Coneprxkanue yueOHOro MaTepuasia
Vr1eBoa0poabl 0 HX AJIKaHbI. AJKaHbBI: TOMOJIOTMYECKHMH psil, U30MEpUsS M HOMEHKJIATypa aJIKaHOB. 7
1 | XuMudeckue CBOMCTBAa amkaHOB (MeTaHa, dTaHa): TOPEHUE, 3aMEIlIeHUe, Pa3JI0oKEeHHE, 1

NPUPOIAHBIC HCTOYHHKHU

JeruapupoBanue. [IpuMeHeHne alKkaHOB HA OCHOBE CBOMCTB.
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AJIKeHbl. OTWIEH, €ro IOJy4eHHE (AETUAPUPOBAHHMEM OHTaHA, AETOIMMEpU3aluei
noymaTUIeHa). ['oMoornyeckuii psi, ©30Mepusi, HOMEHKJIATypa aJKeHOB. X UMUYECKHE
2 | cBOWCTBA 3TWJIEHA: TOPEHHE, KAUeCTBEHHbIE peakiuu (o0eciBeYnBaHNEe OPOMHOM BOJIBI
U pacTBOpa MepMaHraHaTa Kajius), Tuaparauus, nonuMmepusanus. [Ipumenenue stuneHa
Ha OCHOBE CBOMCTB.

Juenbl U kayuyku. [loHsTHEe O JMeHAX Kak YIJIEBOJAOPOJAX C JByMS JIBOMHBIMU
cBs3siMu. CONpsDKEHHBIE TUCHBI. XHMMHUYECKHUE CBOWCTBa OyTtaaueHa-1,3 u m3ompeHa:
oOeciBeunBaHue OpPOMHOM BOABI M MOJMMEpHU3alus B Kayuykd. HarypanbHblii u
CUHTETHYECKHE Kayuyku. Pe3uHa.

AJKHMHBI. AneTuieH. XUMHUYECKHE CBOMCTBA alleTWIICHA: IOpeHue, oOeclBeUMBaHUE
4 | OpOMHO BOJBI, NPUCOEIMHEHUE XJIOpPOBOAOpoda M ruzapatauus. Ilpumenenue
aleTUJICHA HA OCHOBE CBOMCTB. MeKKIIaccoBasi U30MEPHs C aAlIKaJUCHAMM.

Apenbl. benzon. Xumuueckue CBOHCTBa O€H305a: TOpEHHE, PEaKLUUH 3aMEIICHUs
5 | (ranorenupoBaHue, HUTpoBaHue). [I[pumeneHne 6eH301a HA OCHOBE CBOWCTB.

Cemunap. IlpupoaHble HMCTOYHUKH YIJeBOAOpPoAoOB. I[IpuponHblii ra3: cocTas,
6 MMPUMCHCHHUC B KAYCCTBC TOILJIMBA.
Hedtb. CocTaB u mepepabotka Hedtu. [leperonka Hedprn. HedrenpoaykTel.

IIpoduiabubie 1 npodecCHOHAIBHO 3HAYMMBIE JJIEMEHThI coiep:kaHus. [Ipasuio
B.B.MapkosuukoBa. Krnaccudukanus m HazHaueHue kaydykoB. Kiaccudukamms wu
Ha3Ha4YeHME pe3uH. BynkaHuzanus kaydyka.

[Tonyyenue aneTwieHa NHPOJU30M MeTaHAa U KapOMIHBIM crocoboMm. Peakius
noJuMepHu3auy BUHWIXJIopuaa. [lonuBuHUIXIOpU U €ro NpuMeHeHue. Tpumepusanus
areTUJIEHa B OEH30II.

7 | llonstre o0 skcTpakiuu. BocctaHOBIeHHE HUTPOOEH301a B aHWIIMH. [ OMOIOrHYecKuii
psan apenoB. Tomyoin. HutpoBanue tonyona. Tpotu.

OCHOBHBIE HaNpaBJIEHHs MPOMBIIIUIEHHON TepepabOTKU MPUPOTHOTO Ta3a.

[TonyTHBIN HeTSIHOM ra3, ero nepepadoTka.

[Iporiecchl MPOMBIIIIEHHOW TmepepaboTku HepTu: KpekuHT, pudopmuHr. OKTaHOBOE
YKCcI0 OEH3UMHOB U LIETAHOBOE YUCIIO IU3€TIbHOIO TOILINBA.

Kokcoxumuueckoe Nponu3BOACTBO U €0 MPOLyKLHSI.

Jlabopartopnast pabota: O3HaKOMIICHHE C KOJUICKIIUEH KayuyyKOB U 00pasiamMu u3Ieinuil u3
PE3UHBI

Coneprxkanne yueOHOT0 MaTepuasa
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Tema 2.3.

Kucnopoacoaepxamue
OpraHnyeckKue
coeIMHeHHUs

8 u.

Couptsel. [lomydyenue sTaHona OpoXEHHEM TIIOKO3Bl W THIApATalldedl dSTUIICHA.
['uapokcunpHas rpynna kak QyHkuuoHanbHas. [IoHATHE O MpeaenbHBIX 0JHOATOMHBIX
cruprax. XVMMHYECKHE CBOMCTBA ATAHONA: B3aMMOJICHCTBHUE C HATpHeM, 0Opa3oBaHUE
MPOCTBIX U CIOKHBIX 3(UpOB, OKHUCIIeHUE B anbjaerusl. [IpumeHenne 3TaHoa Ha OCHOBE
CBOMCTB. AJIKOTOJIU3M, €T0 MOCIEACTBUS U MIPEAYIPEKICHHE.

['muuepuH Kak NpeacTaBUTENbh MHOIOATOMHBIX CHUPTOB. KayecTBeHHas peakuus Ha
MHOI0aTOMHBIE CIIUPTHL. [[puMeHeHue rmuepuHa.

®enoj1. Pusnueckre U XMMUYECKHE CBOMCTBa (heHona. B3anMHOe BiIMsSHME aTOMOB B
MoJieKyJie (eHOoda: B3aUMOJCHCTBUE C THIPOKCHUIOM HATpUS U a30THOM KHUCIOTOM.
ITpumeneHne geHona Ha OCHOBE CBOMCTB.

Aabaeruabl. [lorstue o0 ampaerugax. AnpIerupHas Tpynmna Kak (GyHKIHOHAIbHAS.
@opmManpaeru M €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOIIYIO KHCIOTY,
BOCCTAHOBJIEHHE B COOTBETCTBYIOIIWW cnupT. llonmydeHuwe anpAeruyioB OKHCICHUEM
COOTBETCTBYIOIIUX ciupToB. [Ipumenenne Gopmanpaeruia Ha OCHOBE €ro CBOMCTB.

KapGonoBbie kucjaorsl. [lonstue o xapOooHoBbIX Kuciorax. KapOokcwibHas rpymnna
KaK (QyHKIMOHaNbHAsA. ['OMOIOrnYeckuil psi MpeaeabHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucaotT. [lomydeHne KapOOHOBBIX KHCIOT OKHUCICHHEM albJErHI0B. XHMHUYECKUE
CBOICTBA YKCYCHOM KHCIIOTBI: OOIII1Ee CBOWCTBA C MUHEPATbHBIMU KHCIOTAMU U PEAKIUS
srepudukanun. [IpumMeHeHne ykCycHOM KHCIIOThI HA OCHOBE CBOMCTB. Bricine xupHbie
KHMCJIOTBI Ha IPUMEPE NAIIbMUTUHOBOM U CT€apUHOBOI.

Cao:xublie d3pupbl U xKUpbl. [lonydyeHne CIOXHBIX dPUPOB peakuueil sTepuduranuu.
CrnoxHnble 3¢upbl B IpUpoJie, UX 3HaYeHHe. [IpuMeHeHne cIoXHbIX 3(UPOB Ha OCHOBE
CBOMCTB.

XKups! kak cinoxuele 3¢upsl. Knaccudukanus xupoB. XuMHUECKUE CBOMCTBA JKUPOB:
TUAPOJIN3 U THIPUPOBAHME KUIKHUX KUPOB. IIpuMeHeHne KUPOB Ha OCHOBE CBOWCTB.
Mpuia.

YraeBoabl. YTrieBojpl, MX KiaccuUKAIuMs: MOHOcaxapuabl (TJIIOKO03a, (pPyKTO3a),
Jcaxapubl (caxaposa) M mojucaxapuabl (KpaxMai U IeuTioo3a).

['moko3a — BemiecTBO ¢ JBOMCTBEHHON (YHKIMEN — albIeruJocinupT. XUMHUYECKHE
CBOWCTBA TJIIOKO3bl: OKUCJIEHUE B TIIIOKOHOBYIO KHCIIOTY, BOCCTaHOBJEHHE B COpOMT,
cnuproBoe Opoxenue. [IpuMeHeHne ToKo3bl Ha OCHOBE CBOMCTB.

3HayeHue YIJIEBOJOB B JKMBOH NpHUpPOJAE M KU3HU dYenoBeka. [loHATme o peakumsax
NOJIMKOHJICHCAIIMA W THIPOJHM3a Ha MNpPUMEpEe B3aMMOINPEBPAILCHUN: TIOK03a Y4a®
HOJIMCAXapul.
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ITpodguiabHbIe 1 NPOGECCHOHAIBHO 3HAYUMBbIE JIEMEHTHI colepKaHusA. MeTUIOBbIN
CIIUPT U €ro MCMNOJIb30BAHUE B KAUECTBE XMMUYECKOTO ChIPbs. TOKCHYHOCTh METAHOJIA U
MpaBHJia TEXHUKH 0€30MaCHOCTH MpHU pabOTe ¢ HUM. DTUIICHTIIUKOIb U €r0 IPHUMEHECHHUE.
TOKCHUYHOCTH STUJICHIJIMKOJIS U MpaBujla TEXHUKU 0€30MacCHOCTH P paboTe C HUM.
[Tonyuenue dheHona u3 NPOAYKTOB KOKCOXMMHYECKOTO MPOU3BOICTBA U U3 OCH307IA.
[Tomukonaencamus dopmanpaeruaa ¢ GeHoiaoMm B (heHoTopOopMaTbASTHIAHYIO CMOIY.
7 | Aueranpaerun. Ilonartue o keroHax Ha mpumepe aueroHa. lIpuMeHeHue aneroHa B
TEXHUKE U MPOMBIIIIEHHOCTH.

Mmuoroo6pa3ue KapOOHOBBIX KHCIOT (IIaBesieBas KHUCIOTa KaK JBYXOCHOBHaf,
aKpHJIOBasi KUCJIOTA KaK HelpeaeabHasi, OEH30iHas KUCIOTa KaK apoMaTH4ecKast).
[MnenkooOpa3yromue Maciaa. 3aMeHa JKUPOB B TEXHHKE HEMUIIEBBIM CHIPbEM.
CHUHTETHYECKHE MOIOIIUE CPEJICTBA.

MomnouHokuciaoe OpokeHue TIKo3bl. Kucmomonounsie mnpoayktel. CHIIOCOBaHHE
kopmoB. HutpoBanue nemiroio3sl. IInpokcuimH.

Jlaboparopubie paboTel: CBOWCTBA YKCYCHOH KHCJIOTBI, OOIIHE CO CBOWCTBAMHU
MHHEPATbHBIX KHUCJIOT.

IIpakTrdeckoe 3ansaTue: PerieHne S3KCIepuMEHTAIbLHBIX 3aa4.

Tema 2.4.

A3oTcoaepxamue
OpraHuyvecKue
coenqunenus. Iloammepsl

6 u

Coneprxkanue yueOHOT0 MaTepuasa

Amunbl. [lonsatue o0 amuHax. Anudaruyeckue amMuHbl, UX Kilaccupukauus u
1 | HoMeHKnIaTypa. AHWIMH, KaKk OpraHudeckoe ocHoBaHue. llonmyuenue aHunmHa wu3
HUTpoOeH3o0 4. [IpuMeHeHne aHWIMHA Ha OCHOBE CBOMCTB.

AMHHOKHCJIOTBI. AMHWHOKHCIOTBI KakKk aM(I)OTepHBIe I[I/I(I)yHKL[I/IOHaHBHLIC
OpTraHU4YC€CKUC COCIAUHCHHA. XUMUYeCKrue CBONCTBAa aMHUHOKHCIIOT. BSaHMOHeﬁCTBHe Cco
mejio4aMm, KUCJIoTaMu U Jpyr € Jpyrom (peaKLII/IH HOJ'II/IKOHILCHC&L[I/II/I). Ilentuanas
CBs3b U NOJIUIICIITUIBI. HpI/IMeHeHI/Ie AMUHOKMCIIOT Ha OCHOBE CBOMCTB.

Beaxu. [lepBuunas, BTOpu4Hast, TPETUYHAS CTPYKTYpPbI OEITKOB. XMMHUYECKHE CBOWCTBA
3 | OenkoB: TropeHMe, JAEHATypauus, THIPOJIM3, LBETHbE peakuuu. buonornyeckue
GyHKIMH OSIKOB.

IMoaumepsl. benku u nonucaxapuapl Kak OMOMOIUMEPHI.

ITmactmaccel. IlomydyeHre moauMepoB peakluen MOMMMEPU3ALUU U MTOJMKOHACHCALUH.
4 | TepMoIIaCTUYHbBIE U TEPMOPEAKTUBHBIE TIaCTMACCHI. [IpeacrtaBuTenu miacTMacc.
Bonokna, ux xinaccu¢ukamus. Ilomyuyenue BojokoH. OTnaenbHbIE NPEICTaBUTENN
XUMHUYECKHX BOJIOKOH.
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IIpopuiabubie H  npodecCHOHAIBHO 3HAYHUMbIE JJIEMEHTBbI  COJEpPKAHMA.
AMUHOKanpoHoBasi KucinoTa. KampoH Kak IpencTaBUTENb IMOJIMAMHUIHBIX BOJIOKOH.
5 | Ucnons3oBanue TUAPOIIU3a 0enKoB B [POMBIIUIEHHOCTH. Cemunap.
[TomuBuHMxmopua, mnoauterpadTopaTUiaeH (tedmon). DeHonodhopManbaeTHIHbIC
mactMacchl. Hemrynouna. IlpoMellieHHOE TPOM3BOACTBO XUMUYECKUX BOJIOKOH.

JlaGoparopubpie pabotel: OOHapyxkeHHe OETKOB B MOJOKE M B MSICHOM OYJIbOHE.

Henatypauusi pactBopa Oejika KypUHOTO fiflla CIIUPTOM, PAaCTBOpPAMHU COJIEH TSKEIBIX 1

METAJJIOB M IpH HarpeBaHuu. KauecTBeHHBbIC peakIMKi Ha OCIIKH.

IIpakTyeckoe 3aHgaTHe: Pacno3HaBaHue mIacTMacc M BOJIOKOH. 1
Bcero: 58

JI1s XapaKTepUCTHKU YPOBHSI OCBOEHMSI y4eOHOT0 MaTepHalia UCIIOIb3YIOTCS ClIeAyIoIre 0003HAaUeHUS:

1 — o3HaKOMUTENbHBIN (Y3HaBaHUE paHee U3yUYeHHBIX 00BEKTOB, CBOMCTB);

2 — penpoyKTUBHBIN (BBIMOIHEHUE JAESITEILHOCTU MO 00pasily, MHCTPYKIMH UJIH MO PyKOBOJCTBOM)

3 — IpOAYKTUBHBIN (IMIJITAHUPOBAHUE U CAMOCTOSATEIILHOE BBINOJIHEHHE JESITEIbHOCTH, PEIICHUE POOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3AIIMA PABOYEI MPOTPAMMBI YUEBHOM JUCHATIINHEI
OV/]I.11. XUMUSI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecCIeYeHH 0.

Peanuzamus mporpamMmbl yuyeOHOW MUCHUIUIMHBI TMPEANOJaraeT Haludhe ydeOHOro KaOuHeTa
XUMHUH.

OO6opynoBanue KaOMHETa XUMUU:

aBTOMATHU3MPOBAaHHOE pabouee MECTO MpernogaBaTes;

MYJIbTUMENIHOE 000pyI0BaHUE;

ACMOHCTPAalMOHHBIC KOJJICKIITNU BCIICCTB,

Ta6J'II/IIIBI 1 IJIaKaThl 110 COOTBCTCTBYIOIIUM TEMaM y‘—IG6HOI>i JUCHUITIINHBI,

o0opyaoBaHue AJis 1a0OpAaTOPHBIX U MPAKTUYECKUX PaboT.

3.2. UndopmanuonHoe odecriedeHne 00yueHusl.

Ilepeuennb y4eOHBIX U31aHMII, HHTEPHET-PECYPCOB, JO0NOJIHUTEIbHOM JUTEPATYPHI.
OcCHOBHbIE UICTOYHHKHU:
1. I'abpuensu O. C., Octpoymos U. I'. Xumus 17151 npoeccuii u crienuaibHOCTEH TEXHUYECKOT0
npodwuis: yueOHUK IS CTYA. YUpexaeHui cpel. npod. odpazoBanus. — M., 2018.
JlononHUTEIbHBIE UCTOYHUKU:

1. Bombmoit cipaBounuk «Xumusi». M.: Jipoda, 2004.

2. Hoeimmii cipaBOYHUK IIKOJbHUKA: XUMHsL. M.: Dkemo, 2007.

3. T'abpuensa O.C., OctpoymoB N.I'. Xumus: [Tocobue ans nocrynaromux B By3sl. M.: 2005.

4. Tabpuensan O.C., OctpoymoB NU.I'., OctpoymoBa E.E. Oprannueckas XxuMus B TeCTax, 3a/1adax u
ynpaxHenusx. M.: 2003.

5. TI'abpuensu O.C., OctpoymoB W.I'., Beenmenckas A.I'. OOmas xumus B TecTax, 3ajadyax H
ynpaxsHeHusx. M.: 2003.

6. bpayn T., Jlemeii ['.}O. Xumus B uenrpe nayk: B 2 T. M.: Mup, 1987.

7. Ky3pmenko H.E., Epemun B.B., [TonkoB B.A. Kpatkuii kypc xumun. M.: 2000.

8. IMnuyruna I'.B. Xumus u noBceaHeBHas )ku3Hb yenoBeka. M.: [Ipocsemenue, 2004.

9. Epoxun HO.M., ®pono B.M. COopHUK 33724 U YNpaKHEHUH MO XUMHUHU (C IUAAKTUYECKHM
Matepuaiaom). M.: 2004.
HNutepHeT — pecypcesr:

e Tazera "Xumusa" u cailt mua yuurena " uay Ha ypok xumuu'" [35ekTpoHHBIN pecypc], URL:

http://him.1september.ru
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e ChemNet: Ilopran ¢yHAaMeHTaNbHOTO XUMHUYecKoro oOpa3oBanus Poccumn. Xumudeckas

nH(popManMoHHas ceTh [3MekTpoHHkIi pecypc], URL:http://www.chemnet.ru

e  AJIXMMUK: caiit JI.FO. AnukOepoBoii [anexkTponnsiid pecypc], URL: http://www.alhimik.ru
e Bcepoccuiickas ~ olMMIuaga  IIKOJbHUKOB MO  XUMHUHU [3neKkTpoHHBIA  pecypc],

URL:http://chem.rusolymp.ru

hd ECTeCTBeHHOHay‘-IHBIe OKCIICPUMCHTBI - XUMHA: KOJ’IJ’ICKL{I/I}I Poccuiickoro 06H_[606pa30BaTeJ'H:HOFO

nopTana [anekrponHsiit pecypc], URL:http://experiment.edu.ru

e Heopranuueckas xumus. Buneoonwitel B EanHoil kosnekuumu 1ugpoBbIX 00pa30BaTEIbHBIX
pecypcoB [anekTponHbiii pecypc], URL:http://school-collection.edu.ru/collection/chemistry/
e Opranuyeckas xumus. Bugeoonsitel B Egunoit komnekuuum LOP  [3nexktponHBIM pecypc],

URL:http://school-collection.edu.ru/collection/organic/

e QOpraHuyeckas XUMHS: SJCKTPOHHBIM Y4eOHHK IJIsi CpPEeJHEH IIKOJBI [AJIEKTPOHHBIA pecypc,

URL: http://www.chemistry.ssu.samara.ru
¢ OCHOBBI XUMHUU: ICKTPOHHBIN yUeOHUK [31ekTpoHHBINA pecypc], URL:http:// www.hemi.nsu.ru

®  OTKpBITHIN KOJUICIK: XUMHUS [37eKTpoHHBIN pecypc], URL:http://www.chemistry.ru

¢ CopocoBckHii o0pazoBaTenbHbIN KYpHAI: XUMUS [3J1eKTPOHHBII pecypcl,
URL:http://journal.issep.rssi.ru

e  XWMHYECKHI YCKOPUTENb: CIPABOYHO-WH(OPMAIIMOHHAS CHCTEMa IO OPraHMYECKOW XUMHH
[anexTponnsii pecypc], URL:http:/ www.chem.isu.ru/leos/

e  Xumus UL BCEX: WIIIOCTPUPOBAHHBIE MaTepHalIbl 10 O0IIel, OpraHM4ecKoi M HEOpPraHNIeCKOu
xuMuu [3nexrponnslit pecypc], URL:http://school-sector.relarn.ru/nsm/

e Xumusa um xu3Hb - XXI Bek: Hay4dHO-IOMYJISIPHBIM JKypHan [31exkTpoHHBIM pecypc], URL:

http://www.hij.ru

®  DiekTpoHHass OMOIMOTEeKa YU4eOHBIX MaTEpPHAIOB M0 XUMHH Ha moptainie Chemnet [37eKTpOHHBIH
pecypc], URL:http://www.chem.msu.su/rus/elibrary/
e WebElements: onHnaiiH-cipaBOYHUK  XMMHYECKHUX JJIEMEHTOB  [JJIEKTpOHHBIA  pecypc],

URL:http://webelements.narod.ru

e  AsOyka web-morcka JiIsi XMMUKOB [351eKTpoHHBIH pecypc], URL:http://www.abe.chemistry.bsu.by

¢ benok u Bce 0 HeM B OMOJIOTHU U XUMHH [37eKkTpoHHBINA pecypc], URL:http://belok-s.narod.ru

*  BupryanbHas xuMu4ecKkas mkoJja [35mekTponHsbIi pecypc], URL:http://maratakm.narod.ru

* 3aHuMMarenbHas XMMUS: BCe 0 MeTaiuiax [dnekTpoHHbii pecypc], URL: http://all-met.narod.ru

e Kunaccudukanus xumMudecknx peakuuit (¢ mpumepamu flash-anumarnuit) [3neKTpoHHBINH pecypc],

URL:http://classchem.narod.ru
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e Kypc xuMuHM Ha cepBepe OECIUIaTHOIO AUCTAHIIMOHHOIO 00pa3oBaHHUA [3IEKTPOHHEIN pecypc],
y

URL:http://www.anriintern.com/chemistry/

e  Kon Tpen - Xumus st Bcex [dnexTponnsiid pecypc], URL:http://www.kontren.narod.ru

¢ Mup xumuu [3nektponHsbIi pecypc], URL:http://chem.km.ru
¢ Mup xumuu [3nektpoHHbIi pecypc], URL:http://chemworld.narod.ru

e  OnumnuagHbIe 3a/1a4M 10 XUMHUU [3nekTpoHHbIi pecypc], URL:http://tasks.ceemat.ru
e [Jlepuogmueckuit 3akon J[.M. MenpaeneeBa u cTpoeHHME aroma [3JEKTPOHHBIA pecypc],

URL:http://mendeleev.jino-net.ru

e JlomynsipHass OUOIMOTEKAa XHMHYECKHUX OJIEMEHTOB [3nekTpoHHBIM pecypc], URL:http:/n-
t.ru/ri/ps/

e JlpakTuueckas U TeopeTHyeckas Xumus [3neKkTpoHHbI pecype], URL:http://chemfiles.narod.ru

e (Caiir Alhimikov.net: mone3Has wuHpopManus MO XWUMUU [37eKTpoHHBI pecype], URL:

http://www.alhimikov.net

e Xwumunueckuid cepsep HimHelp.ru: ydeOHbIe U cripaBOYHBIE MaTepUalbl [JIEKTPOHHBIN pecypc],

URL: http://www.himhelp.ru

e [lkonpHas xumus [3nekTpoHHbIN pecypc], URL:http://schoolchemistry.by.ru

o OnekTpoHHass ~ OwbOiIMoTekKa MO  XUMHUM W TEXHHUKE  [JJIEKTPOHHBIA  pecypc],

URL:http://rushim.ru/books/books.htm

4. KOHTPOJIb U OHEHKA INPEAMETHBIX PE3YJbTATOB OCBOEHHUSA JUCLHUITJIMHBI
OY /.11 XUMus

KOHTpoJIb M OlleHKA Pe3yIbTaTOB OCBOCHUS JUCLMIIMHBI OCYIECTBIIETCS MPEnoaBaTesieM B

mporecce MPOBENEHHs] TMPAKTHYECKUX 3aHATHH W J1Ia0OpaTOpHBIX padoT, TECTUPOBAHHS, a TaKKe

MOATOTOBKM W 3aIlMThl HHIUBUAYaJIbHBIX TBOPUECKUX paboT: pedepaTUBHOrO HCCIEIOBaHMUS,

MIPE3EHTALINH.
IIpeaMeTHbIe pe3yabTaThl 00y4eHHUS @®opMBbI H METOLI KOHTPOJISI H OLEHKH
NpeJIMETHBIX Pe3yJIbTATOB 00y4YeHUs

- chopMHpPOBAaHHOCTH NIPECTABICHUN O OLieHKa BBINIOJHEHUS BHEAY IUTOPHOM
MECTE XMMHUU B COBPEMEHHOW HAYYHOU CaMOCTOSITENILHOM paboThI, yMeHHE paboTaTh ¢
KapTUHE MUpPA; TOHUMAHUE POJIU XUMHUH B JIOTIOJTHUTEILHBIMU UCTOYHUKAMHU, 3alIUTa
(dbopMHUpPOBaHUH KPYT030pa U JIOKJIa70B, pedepaToB, Mpe3eHTAIUH.
(GYHKIIMOHATILHOU TPaMOTHOCTH Ye€JIOBEKa
JUISL pellieHUs MPAKTUYECKUX 3a/ad4;
- BJIAJICHHE OCHOBOIIOJIAratoMMHU OreHKka pe3yJbTaTOB TECTUPOBAHUSA, XUMHYECKUX
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XUMHUYCCKUMHU MOHATUAMU, TCOPUIMU,

3aKOHaMU U 3aKOHOMEPHOCTSAMHU; YBEPEHHOE

JIUKTAaHTOB, WHIMBUIyaldbHOro ormpoca. IIposepka

JIOMAIIHel paboThI, OIEHKA BBITOJHEHHUS W 3aIUTHI

M0JIb30BaHNE XUMUYECKON TEPMUHOJIOTHEN U | 1aO0paTOPHBIX u MPaKTUYECKHUX pabor,

CHUMBOJIUKO; KOHTPOJIBHBIX ~ paboT 1o  TemMaM  y4yeOHOU
JUCIUTUIAHBI.

- BJIAJICHUE OCHOBHBIMHU MeTO/IaMHi HaydHOro | OlmeHKa  yMEHHS  TPOBOAUTH  JKCIEPUMEHT,

MO3HAHUS, UCTIOJIb3yEMbIMH B XUMUU:
HaOII0/IEHUEM, OITUCAHUEM, U3MEPEHHUEM,
IKCIIEPUMEHTOM; YMEHUE 00pabaThiBaTh,
OOBSACHATH PE3yJIbTATHI IPOBEACHHBIX
OTIBITOB M JIENIaTh BBIBOJIBI, TOTOBHOCTD U
CMOCOOHOCTH MPUMEHSTH METO/IbI TO3HAHUS

IIPY PELIECHUHN PAKTUUECKUX 3a]a4;

AHAJIU3UPOBATh €I0 PpE3yibTaTbl, ACJIaTb BbIBOIbI,

00o01eHue. KonTpomns 3HAaHUU TEXHHUKHU

0€30MacHOCTH TpPU BBINOJHEHUH J1a0OPATOPHBIX |

MPAKTUYECKUX padoT.

- cpOpMHUPOBAHHOCTH YMEHUS JaBaTh
KOJINYECTBEHHBIE OLIEHKHU U ITPOU3BOIUTH
pacueTsl 0 XUMUYEeCKUM GopMyliaM U

YPaBHEHUSIM,;

OH@HKa YMCHUA  pCIIaTb  PaCUYCTHBIC 3aJa4u,

MpOBEpKa  KOHTPOJBHOW  paboOThl, pe3yIbTaTOB

TCCTUPOBAHU, ITPOBCPKA JOMaIlTHe pa6OTBI.

- BJIAICHUC ITPaBUJIaMH TEXHUKHU
0e30macHOCTH IIpHU UCITIOJIB30BAHUHU

XUMHWUYCCKUX BCUICCTB,

[IpoBepka 3HAHWI TEXHUKH OE30MACHOCTH TyTEM

TCCTUPOBAHUA, HHAWBUAYAJIbHOI'O OIIPOCaA.

- chopMHupOBAaHHOCTH COOCTBEHHOM MO3UITUU
[0 OTHOLIEHUIO K XMMHUYECKON HHpOpMaIuH,

nonyqaeMoﬁ M3 pa3HbIX HCTOYHHUKOB.

Ouenka yMmeHus paboTaTh C JOMOJHUTEIHHBIMU

WCTOYHMKAMU  HHPOpMaMH, C  Yy4yeOHUKAMH,

COCTABJICHUC IlJIaHAa PCUCH3UU, Q)OPMYHI/IpOBaHI/Ie

BOIIPOCOB UL 00CyX1eHusl. Onenka
WH/IMBUIYaTbHBIX TBOPUYECKUX paoor,
UCCIIEI0BATEIbCKUX MIPOEKTOB, ydactue B
OJIUMITHAJIAX.
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