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1. TACIIOPT ITPOI'PAMMBI YYEBHOM IUCIHUTIINHBI

«XHUMMHUSA»

1.1. O6saacTh NpUMeHeHHsI TPOTPAMMBI

[Tporpamma y4eOHON AMCHMIUIMHBI 00IE00pa30BaTEIbHOIO MUKIA «XUMHS NpeaHa3HAYCHA
JUIst peanu3anuu TpedoBanuii denepanbHOrO rocy1apcTBEHHOr0 00pa3oBaTeIbHOrO CTaHAapTa
cpenHero obmiero obpa3zoBanus (yTBepkeH npukazom MunoOpaayku Poccun ot 17 mas 2012
r. Ne 413) u sBiseTCS 4acThio 00Opa30BaTEILHON MPOTpaMMBbI CPEAHETO MPOdhecCHOHATBLHOTO
0o0pa3oBaHUsl - MPOrpaMMbl TOATOTOBKM CHEIHMAIMCTOB CPEIHEro 3BeHa s mpodeccun
23.01.17 MacTrep N0 PpPeMOHTY H  OOCHY:KHBAHUI) aBTOMOOWJIEWl  CpPEIHErO
po(hecCHOHATLHOTO 00Pa30BaHUS TEXHUYECKOTO MPOQIIIS, pealnu3yIonieii 00pa3oBaTeIbHyO
nporpaMMy Ha 0a3e OCHOBHOrO OOIIero oOpa3oBaHHWs, C TMOJXYYEHHEM CpPEIHEro OOIIero
oOpazoBanua. CocrtaBieHa B COOTBETCTBUU C «PexoMmMeHmanusMu 1O peanu3aluu
00pa30BaTeNbHON MPOrpaMMEBI cpeHero (TIOJHOTr0) obmiero oOpa3oBaHusl B 00pa30BaTEIbHBIX
VUPEXKIEHUSAX  HAualdbHOIO  MPO(ECCHOHAIBHOTO U CpeaHero  npo¢)eCCHOHaIbLHOTO
00pa30BaHMs B COOTBETCTBUU C (eiepaibHbIM OA3UCHBIM YUYE€OHBIM IIJITAHOM U MPUMEPHBIMU
yueOHBIMH T[JIaHaMH 17 oOpa3oBaTenbHBIX yupexaeHuidt Poccuiickoii  ®exnepanum,
peamu3ymux NporpaMMbl 00Immero odpasoBanus» (mucbkMo MuHHCTEpPCTBA 00pa3oBaHUs U
Hayku P® ot 29.05.2007  03-1180);IIpukasa MunucrepctBa 00pa3oBaHHsS W HAyKd
Poccuiickoit @enepaunn ot 20.08.08 r. Ne 241 «O BHeceHMM H3MEHEHHH B (pelrepanbHBbIi
0a3ucHBIN yuyeOHbBIN TUIaH U MPUMEpPHbIE YUeOHbIE MIaHbl i1 00pa30BaTENbHBIX YUPEKIACHUM
Poccuiickoit ~ denepauuy, — peaau3yrolMX ~— OporpaMMbl  00miero  oOpazoBaHUsY;
PexomeHganusMu mo OpraHu3aldU TMOJTYYEHHUs CpeJHero oduiero oOpa3oBaHMs B Ipenenax
OCBOEHHUSI 00pa30BaTEIbHBIX MPOrPAMM CpPeAHEro MpodeccuoHanbHOro o0pa3zoBaHus Ha 0aze
OCHOBHOI0 0011ero oOpa3oBaHUsI ¢ y4eTOM TpeOoBaHUM (enepalbHBIX TOCyIapCTBEHHBIX
00pa30BaTeNbHBIX CTAaHAAPTOB W TOIy4aeMOW MPOPECCHH WM CIEIHaTIbHOCTH CPEIHETO
npodeccuoHaabHOro 00pa3oBaHus.(MUCbMO JlemapTaMeHTa ToCyJapCTBEHHOM MOJUTHUKUA B
chepe moaroroBku padbounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259)

1.2. MecTo AMCHUIIMHBI B CTPYKTYPe NPOrPaMMbl OATOTOBKH CHELHATNCTOB
CpeHero 3BeHa:

«Xumusy gpnsercs 0a30BOH JUCHUIUIMHON 0011e00pa30BaTeIbHOIO IIMKJIA U HalpaBiIeHa
Ha (popMHpOBaHUE Y CTY/IEHTA ECTECTBEHHOHAYYHOTO MHPOBO33PEHHS.

VYuebnas aucuuiuinHa «XuUMUsA»  sABIseTcs  o0lieoOpa3oBaTeNbHOW — yueOHOM
JUCLUIUIMHON 1O BBIOOpY, U3 00sA3aTenbHON mpeameTHoW obnactu «EcTecTBEHHBIE HAayKH»
®I'OC cpennero obuiero odpa3oBaHus, UIsl BcexX Mpodeccuil cpeHero npodeccuoHalIbHOTo
00pa30BaHUs TEXHHYECKOTO TTPOQHIIS.

1.3. Hean u 3aga4n JMCHHUILIMHBI — TPeOOBaHMs K pe3yJbTaTaM O0CBOCHUS
AUCUMIITUHBI:

Coneprxanue mporpaMMbl « XMMHsI» HAIIPABICHO Ha JOCTHXKEHUE CIIETYIONIUX LeNei:

- (hopMupoBaHHE y 00YJArOIIUXCS YMEHUS OIEHUBATH 3HAYMMOCTh XHMHUYECKOTO 3HAHUS IS
KaXJI0T0 YelIOBEKa;

- opMupoBanue y 00y4JarOmuUXCs ETOCTHOTO MPEACTABICHUS O MUPE U POJTU XHUMHH * B
CO3/IaHUM COBPEMEHHOI eCTeCTBEHHOHAayYHOW KapTUHBI MUPA; YMEHHS OOBACHATH OOBEKTHI
MIPOLIECCHl  OKPYKAKOLIEH  JIEHCTBUTEIIBHOCTU: IMPHUPOJHON, COLMAIBHOM, KYJIBTYPHOM,
TEXHUYECKOH cpelibl, — HMCIOB3Ys Ul ATOI0 XUMHUECKUE 3HAHUS;

- pazBuTHE Yy OOydarolIuMXcsi yMEHUHN pa3inuuyaTh (aKThl M OLIEHKH, CPAaBHUBATH OLICHOYHbIE
BBIBOJIbI, BHUJETh UX CBSI3b C KPUTEPUSIMH OLIGHOK U CBSI3b KPUTEPUEB C OIPEAEICHHOM
CHUCTEMOMU IIEHHOCTEH, PopMyIUpOBaTh U 000CHOBBIBATH COOCTBEHHYIO TIO3UIINIO;

- npuoOpeTeHHe OOydYaloOUIMMHUCSA OINbITa PAa3HOOOPA3HOW NEATENBbHOCTH, TIO3HAHHS *H
CaMOIIO3HAHUs; KIIOYEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAJIbHOE 3HAYEHHUE IS Pa3IUYHbBIX



BUJIOB JIESATEIILHOCTH (HAaBBIKOB PEIICHUSI MPOOIEM, MPUHATHS PEIICHUH, MMOUCKA, aHaIN3a U
oOpaboTkn  uHOpManMM,  KOMMYHHKATHBHBIX  HAaBBIKOB,  HABBIKOB  H3MEpEHHIA,
COTPYAHUYECTBA, 0€30MaCHOr0 OOPAIEHHS C BEIIECTBAMU B TTOBCEIHEBHON KU3HH)

OcBoeHue cojepkanus y4eOHON NUCHUIUIMHBI «XUMUsS», 00ecreunBaeT JOCTHUKECHHE
CTYJIEHTaMH CJIEAYIOUINX PE3YJIbTaTOB:
JUYHOCTHBIX®
- YyBCTBO TI'OPJOCTH M YBAXXEHMSI K UCTOPUM U JOCTHMIKEHMSIM OTEUYECTBEHHON XMUMU-YECKOU
HAyKH; XUMHUYECKU TPaMOTHOE MOBEICHUE B MPOPECCUOHATBHON 1€ATEIb-HOCTH U B OBITY IIPH
oOpallleHuH ¢ XUMUYECKUMH BEILIECTBAMU, MaTepUalaMy U IIPOLECCAMY;
- TOTOBHOCTh K TMPOJOJDKEHUIO OOpa3oBaHUs U TOBBIIICHUS KBaTHU(QHUKAIMU B HU30paHHON
npoeCCHOHATIPHON ~ JEATENbHOCTH W OOBEKTHMBHOE OCO3HAaHHME POJIM  XUMHUYECKUX
KOMIIETEHIIMI B 3TOM;
- YMEHHE MHCIOJIb30BaTh JOCTHUKEHUS COBPEMEHHONM XUMHUYECKOH HAyKH M XUMHYECKHX
TEXHOJIOTHI [JIsl TOBBIIMICHUSI COOCTBEHHOTO HHTEJUIEKTYaJlbHOTO PAa3BUTHsS B BBIOPAaHHOM
poeCCHOHAIBHON e TEIHHOCTH,
MeTalpeAMETHBIX ®
- HCIOJIb30BaHME pA3JIMYHBIX BHJIOB IO3HABATEJIbHOM JESATENBHOCTU U  OCHOBHBIX
MHTEJJIEKTYaJbHBIX Omepanuil (IOCTaHOBKHU 3aqaud, (HOpMYIHpPOBAHHS THUIIO-TE3, aHAIHU3A U
CUHTE3a, CpaBHEHUs, O0OOIIEHMS, CHUCTEMAaTU3allMH, BBISIBICHUS IPUUYUHHO-CIIEJCTBEHHBIX
CBsI3€H, MOMCKA aHAIOroB, (OPMYJIUPOBAHUS BHIBOJIOB) JJIsi PEIICHUS MOCTAaBICHHOW 3ajaud,
IPUMEHEHUE OCHOBHBIX METOJOB I03HaHUs (HAOIIOAEHMS, HAyYHOIO SKCIIEpUMEHTa) JUIs
U3YYEHHUS PA3JIMYHBIX CTOPOH XU-MUYECKUX OOBEKTOB U IMPOILIECCOB, C KOTOPHIMH BO3HUKAET
HEO0OXOIMMOCTh CTAJI-KHBATHCS B MPO(eCcCHOHAIBHOM cdepe;
- UCTIOJIb30BAaHUE PA3IMYHBIX HCTOUYHUKOB JJIS MOJIYY€HUS XUMUYECKOW MHPOpMaIuu, yMEHHE
OLICHUTh €€ JOCTOBEPHOCTb I JOCTH)KEHHS XOPOIIMX pe3yJbTaTOB B NPO(eCcCHOHATBHOU
cepe.

IIpenmeTrHble pe3yabTaThl
OCBOECHMS 0a30BOT0 Kypca XMMHHU JOJKHBI OTPaXKaTh:
1) chopmupoBaHHOCTH MPEACTABICHUN O MECTE XUMUU B COBPEMEHHON HAyYHON KapTHUHE
MUpa; IOHUMaHKUE POJIU XUMHUHU B (POPMUPOBAHUU KPYro30pa U PYHKIIMOHATBHON TPAMOTHOCTH
YyeJioBeKa I PellieHus MPAKTHUECKUX 3aj1ay;
2) BNa/ieHWe OCHOBOTMOJAralolUMU XUMUYECKUMU TIOHATUSMU, TEOPHUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;
3) BiaJieHue OCHOBHBIMU METOJIaMU HAYYHOT'O TTO3HAHUS, HCTIOIb3yeMbIMH B XUMUU:
Ha0JII0/IeHUE, ONTMCaHKEe, U3MEPEHHE, IKCIIEPUMEHT; YMEHHE 00pabaThIBaTh, OObSICHSTD
pe3yNbTaThl TPOBECHHBIX OIBITOB U JAENaTh BBIBOJbI, TOTOBHOCTH U CIIOCOOHOCTH MPUMEHSThH
METO/IbI TO3HAHUS NPU PELICHUH MPAKTUYECKUX 3a]1aY;
4) chopMHpPOBAHHOCTH YMEHUS JaBaTh KOJTWYECTBEHHBIE OIEHKU U TIPOBOIUTE PACUYETHI IO
XUMUYECKUM (POpMyJIaM B YpaBHEHUSIM;
5) BazieHue nMpaBUWJIaMU TEXHUKH 0€30MacHOCTH MPH UCIOJIb30BAHUN XUMHUECKUX BEIIECTB;
6) chopMUPOBAHHOCTHh COOCTBEHHOM MO3UIIMHU 10 OTHOIICHUIO K XUMUUYECKOW HH(OopMaInu,
M10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.

1.4. KosinuecTBO 4aCOB HAa 0CBOEHHE MPOIrPaMMBbI JUCHMILIMHBI:

YueOHBIM IJTAHOM IS TAHHOHW AUCIIUTUIMHBI OTPE/IETICHO:
MakcUMaibHas ydeOHas Harpy3ka oOydarolierocs ycTaHaBiuBaercs B 00béme 114 uacos, B
TOM YHCIIe: 00s13aTeNbHas ayAUTOpHAs Harpy3Ka ooydJaromerocs coctasisier 114 gacos.
WTOroBbIi KOHTPOJIb 3HAHUH MPOBOJUTCS IO 3aBEPLICHUIO Kypca TUCIMILIMHBI B (hopme
nuddepeHIpPOBaHHOTO 3a4éTa.



2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1. O0béM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOi padoThl

Buj yueOHoi1 padoThI O0bém yacoB
MakcumanbHas yyeOHass Harpy3ka (Bcero) 114
Oos3aTesibHAsI Ay AUTOPHAS YueOHasi Harpy3Ka (Bcero) 114
B TOM YHUCIIE:
Teopernueckue 3aHATHS 77
71a00paTOPHBIE U IPAKTUUECKUE 3aHATHUS 35

HToroBplii KOHTPOJIb 3HAHWI MPOBOJMTCS 110 3aBePLICHUIO Kypca THCHUILIHHBI B (hopme
Au(pepeHIMPOBAHHOIO 3a4ETa




22.2. TemaTu4ecKuii VIAH U CO/IeP:KaHUE Y4eOHOM TUCHUIUIMHBI « XHUMM D)

HaunmeHnoBaHue Copaepxxanne y4e0HOro MaTepuaJia, JadopaTopHble padoThl M NPAKTHYECKHE 3aHATHSA, O0beM yacoB Yposenn
pa3aesioB U TeM caMoCTOsITeJIbHAasi paboTa 00y4aloluxcs OCBOEHHUS
1 2 3 4
Bgenenne Hayunbie MeToabI MO3HAHUS BEIECTB M XUMUYECKUX SBICHUI. POJb SKCIIEpUMEHTa U TEOPUH B XUMUH. 2 1
MogaenupoBaHne XUMHYECKUX MTPOLIECCOB.
Pazgen 1. OBIIAA U HEOPITAHUYECKASA XUMUSA 64 1,2
Tema 1.1. Cojaepixanue yueOHOr0 MaTepuaJia 4 1,2
OcHoBHBIE 1.0cnosnvie nonamus xumuu. Bemectso. AToM. Monekyna. XUMUYECKHN DIIEMEHT. AJITOTPOIIHSI. 2 1
MOHATHUA U 32KOHbI [IpocTrie u crnoxxHbIe BelllecTBA. KaueCTBEHHBIN 1 KOJTUYECTBEHHBIA COCTAB BEIIECTB. XUMHUECKHE 3HAKU
XHUMHUH u Gpopmyinel. OTHOCHUTENBHBIC AaTOMHAsI U MOJIEKYJIsipHAs Macchl. KonndecTBo BeecTsa.
2.0cnoenvie 3axkonvt xumuu. CTEXUOMETPUsL. 3aKOH COXPAaHEHUsI MacChl BELIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHON CTPYKTYpBI. 3aKOH ABOTafipo U CICACTBHSA UX HETO. 2 2
PacuerHble 3ajaun Ha HAXOXKIEHHE OTHOCUTEIBHOW MOJIEKYIISIPHON MAaccChl, OTIpeieIeHHe MacCOBOH JTOIH
XMMUYECKUX JIEMEHTOB B CJIO’KHOM BEILIECTBE.
Tema 1.2. Conep:xaHue yae0HOT0 MaTepHaJa 6 1.2
IHepnoguueckuii 1. Ilepuoouueckuii 3axon [I.H. Menoeneesa. Otxpoitue .. Menaeneesbim [lepuoanueckoro 2 1,2
3aKOH U 3akoHa. [lepuoanyeckas Tabnuiia XAMHYECKHX DIEMEHTOB — rpad)uuecKkoe 0To0pakeHne
Iepuonnyeckas NEePUOINYECcKOro 3aKkoHa. CTpyKTypa NepruOJNUECKON TaOIuUIbl: IEPHOIBI (Majible U OOJIBIINE), TPYIIIBI
CHCTEeMa XMMHUYEeCKUX (rmaBHas 1 TOOOYHAS).
ajementoB JI.U. 2.Cmpoenue amoma u nepuoouueckuii 3axon /[.U. Menoeneesa. AToM — ciioxHas yactuiia. Sapo 2
MenpeneeBa u (IPOTOHBI M HEUTPOHBI) H AIIEKTPOHHAS 000s109Ka. M30TONBI. CTpOEHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB
CTpOeHHe aToMa 3JIEMEHTOB MaJbIX epHoA0B. OCOOCHHOCTH CTPOCHUS 3IEKTPOHHBIX 000JI0YEK ATOMOB AJIEMEHTOB
00JIBIINX MTEPHOOB (TIEPEXOAHBIX dJIeMeHTOB). [ToHsTHE 00 OpOMTANISX. S-, P- U d-OpOUTaIH.
SﬂeKTpOHHBIe KOH(I)I/IpraHI/II/I aTOMOB XUMHUYCCKUX JJICMCHTOB.
3Ha4YeHue MEePUOINIECKOro 3aKOHA U MEPUOINIECKON CHCTEMBI XUMHUYECKHX 31eMeHToB [1.11.
MeHneneeBa JJisl pa3BUTHsI HAYKU M TOHUMAHUSI XUMHYECKON KapTHHBI MUDA.
JladopaTtopHasi padoTa Nel. 2
MojenupoBanue noctpoeHus [leproauueckoi TabIHUIbl XUMUYIECKHX JJIEMEHTOB.
Tema 1.3. Cogaepxanue yueOHOTo MaTepuaJia 14 2
Crpoenue 1. Kosanenmnan xumuueckan césazp. Mexannsm o0pa3oBaHUs KOBAICHTHOH CBsA3M (0OMEHHBIN U
BellleCTBAa JIOHOPHO-aKIIETITOPHBIN). DIEKTPOOTPUIIATENFHOCTE. KOBasieHTHBIE MONIIpHAast ¥ HETIOJISIPHAs CBSI3H. 2 2

KpaTtHocTh KOBasileHTHOH CBsI3U. MONEKyISIpHBIE U aTOMHBIE KpHCTaTH4ecKue pemeTku. CBoHCTBa
BEILLECTB ¢ MOJIEKYJISIPHBIMU U @TOMHBIMU KPUCTAJUIMYECKAMHU PEIIETKAMMU.




2. Honunas xumuueckasn ceéa3wp. Katnonsl, nx o0pa3oBaHue U3 aTOMOB B pe3yJbTaTe mporecca
OKHCJICHUS. AHHOHBI, UX 00pa30BaHKE U3 aTOMOB B PE3YJIbTaTe Ipouecca BoccTaHoBieHus. MonHas
CBSI3b, KaK CBA3b MEXXIY KATHOHAMH U aHMOHAMU 3a CUET 3JIEKTPOCTATUIECKOTO IPUTSHKEHUSL.
Knaccudukanus HOHOB: IO COCTaBY, 3HAKY 3apsiia, HATMYHIO THAPATHON 000mouku. oHHBIE
KpHUCTalIMyecKkue penerk. CBOHCTBA BEIECTB ¢ HOHHBIM THUIIOM KPUCTANIMYECKON PEILeTKH.

3. Memannuueckas c6a3p. MeTaamnuecKkasi KpUCTAJUIMUECKas! pEIIETKAa U METAJUINIeCKast
XHUMHUECKasi CBS3b.

4. Azpezammple cOCMOAHUA euiecme u 6000poOHaAs cé:a3b. TBEpIOE, )KUAKOE U Ta3000pazHOe
cocTosiHus BemiecTs. [lepexon BemecTBa U3 OJHOTO arperaTHOTroO COCTOSIHUS B Apyroe. Bonopoanas
CBS3b.

5.Hucmote ¢eugecmea u cmecu. Ilonarue o cmecu BelecTs. | OMOTeHHBIE U T€TEPOrEHHBIE CMECH.
CocTaB cMeceii: 00beMHasi 1 MacCOBasi TOJTM KOMITOHEHTOB CMECH, MaccoBast IO TPUMECeH.

Jucnepcusie cucmemni. llonsatue o nucriepcHoit cucreme. JucnepcHas haza u IUCIepCHOHHAS
cpena. Knaccudukanus npucnepcHbix cucteM. [IoHATHE 0 KOJJIOWIHBIX CHCTEMAaX.

JladopaTtopHasi padoTa Ne2.
«V3yueHre CBOMCTB JUCTIEPCHBIX CUCTEMY. [IpUrOTOBIIEHHE CYCTICH3UN KapOOHATa KaNbIUs B BOJIC.
[lony4enue sMynbcuu MOTOpHOTO Maciia. O3HaKOMJIEHHE CO CBOMCTBAMHM JUCIEPCHBIX CHCTEM

Tema 1.4.

Bopna.
PacTBOpHBI.
DyeKTpoauTHYECKAS
AUCCOHATUSA

Conep:xanue yueOHOro MaTepuaJia

1. Booa. Pacmeopui. Pacmeopenue. Bona xak pacTBOpHUTENh. PACTBOPUMOCTE BEIIECTB.
Haceliennsle, HeHaCBILEHHBIE, TEPECHILIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH ra3oB,
JKUJKOCTEH M TBEPJIBIX BEIIECTB OT PA3JINYHBIX (DaKTOPOB.

MaccoBas 10711 paCTBOPEHHOTO BEIIECTBA.

2. Dnexkmpoaumuyeckan ouccoyuayus. INCKTPOIUTHL U HEAIEKTPOIUTHI. DNEKTPOIUTHYECKAS
muccoruaryst. CTeneHb dJIeKTPONIUTHIeCKON aucconnanui. CHIIbHBIC U clTa0bIe 3JIEKTPOJIUTHI.
OCHOBHBIC TTOJOXKEHHUS TEOPUH DICKTPOTUTHIESCKON JUCCOIUAIINU.

3. Kecmrxocmsb 600b1. CiocOObI yCTpaHEHUS! KECTKOCTH.

IIpakTuyeckast padora Nel.
[IpuroroBienue pacTBopa 3aJaHHOIN KOHIIEHTPAIIUH

KonTpoabhas padora Nel «OcHOBHBIC IOHATHSA W 3aKOHBI XMMHH. CTpOoeHHe aToMa.
CrpoeHue BemecTBa. DJIEKTPOJUTHYECKAS M CCONMALASY.

Tema 1.5.

Knaccupukanu
51 HEOPraHN4eCKUx
COeMHEHUI U UX
CBOJiCcTBA

Conep:xanue yueOHOro0 MaTepuaJa

12

1. Kucnomwt u ux ceoticmea. Kucinotsl Kak SJEKTPOJMTHI, MX KIAcCH(DUKAIMS O Pa3IHYHBIM
npu3zHakaM. XHUMHYECKHE CBOWCTBA KHCIOT B CBET€ TEOPUH BIEKTPOJUTHUYECCKOM TUCCOLIMALIMH.
Oco0eHHOCTH B3aUMO/ICHCTBHS KOHIIEHTPUPOBAHHOW CEPHOM M a30THON KUCIOT ¢ MeTaiiamu. OCHOBHEIE
CIIOCOOBI MTOTYYSHUS KUCTIOT.

2. Ocnoeanua u ux ceoiicmea. OCHOBaHMSI KaK DJICKTPOIUTHI, UX KIACCU(UKAIUS M0 Pa3IUIHBIM




npu3HaKaM. XHMMUYECKHE CBOWCTBA OCHOBAaHHH B CBETE TEOPHU DIICKTPOJIUTHYECKOH IAMCCOLMAILINU.
Pasnoxenne HepacTBOPUMEBIX B BOJIe OCHOBaHM. OCHOBHBIE CITOCOOBI MTOTYYIEeHUSI OCHOBaHHIA.

3. Conu u ux ceoitcmea. Conmu Kax 31eKTpOAUTHL. COM cpeqHue, KUCIbIe U OCHOBHBIC. XUMHUYIECKHC
CBOICTBa COJICH B CBETE TEOPHUH AIICKTPOIUTHYECKON nucconnanu. CocoObl OyueHHs COJIEH.

4. Okcuovl u ux ceoiicmea. ConeoOpasylonpie W HecoJeoOpasyrome OKcuabl. OCHOBHBIE,
am(poTepHble W KHCIOTHBIE OKCHIBL. 3aBHUCHMOCTh XapakTepa OKCHAA OT CTEHeHH OKHCICHHS
00pa3yrolero ero Merajuia. XMMHIECKUe CBOMCTBa OKCHI0B. [lonydeHne oKCHIoB.

JlabopaTopHasi paGoTa Ne3.
«3ydyeHrne CBOWCTB HEOPraHUYECKUX COEOUHEHUI». VchpITaHME PACTBOPOB KHUCIOT HHAMKATOPAMU.
B3anMopeiicTBue MeTalIOB €  KHACAOTaMH. B3anMoOAeiCTBHME KHCIOT C OKCHAAaMH METaJUIOB.
B3anMoelicTBiEe KUCIIOT C OCHOBAaHUSIMH. B3anMoieiCTBUE KHUCIIOT C COJIIMHU.
HcneiTanue pacTBOpoB Lienouedl MHAuMKaTopamu. B3ammoneilicTBue menodeil ¢ coimsamu. Pasznoxenue
HEPACTBOPUMBIX OCHOBaHUH.
BzaumoneiicTBue conelt ¢ MetaiaMu. B3aumoneiictBue coneit Apyr ¢ apyrom. ['uaponus cosei
pa3IMYHOrO TUIMA.

Tema 1.6.
XumMuueckue
peakuumn

Conep:xanue yueOHOro MaTepuaJia

1. Knaccugpurkayus xumuueckux peakyuii. Peakuuy coeAMHEHHS, PAa3I0KECHUS, 3aMELIeHNs, OOMEHa.
Karanmutnueckue peakuuu. OOpaTuMble M HEOOpaTHMBbIE peakUIUHU. [ OMOreHHBIE M T€TEPOrCHHBIC
peaknuu. DK30TepMHUYECKHE U 3HIOTEPMHUUYECKHE peakiuu. TeruioBol 3PQEeKT XUMUYECKUX pPEaKIHi.
TepMoxuMuyeckrue ypaBHEHHUS.

Oxucnumenvho-eéoccmanosumenshsle peakyuu. Ctenenb okuciaeHus. OKUCIUTENb U BOCCTAaHOBIICHHUE.
BoccranoButens u  okucineHune. MeToJ 2MeKTpOHHOro OajiaHca JUls COCTaBIEHHS ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHUH.

2. Ckopocmb xumuueckux peakyuii. IloHSTHE O CKOPOCTH XMMHUYECKMX pEaKIUid. 3aBUCHUMOCTbH
CKOPOCTH XHUMHYECKHX PEAKUUH OT pasziauyHbIX (PaKTOpOB: NMPHPOIBI PEAarupyloMX BELIECTB, HX
KOHLIEHTPAIUU, TEMIIEPaTyphl, HOBEPXHOCTH CONPUKOCHOBEHUS U UCHOIb306AHUA KAMATUZAMOPO8.

Xumuueckoe pagnogecue.  CrocoObl ero cmenieHus. OOpaTUMOCTb XUMHMYECKUX peakuuii.
OO6patnumble 1 HEOOpATUMBIE PEAKIIHH.

JladopaTtopHasi padoTa Ned.
«3yueHre BUI0B XUMHUYECKUX peakiuity. Peakius 3aMmeneHruss MeAH JKeJIe30M B pacCTBOPE METHOTO
Kymnopoca. Peakium, uaymnme ¢ o0pa3oBaHUEM OCaJiKa, T'a3a WU BOJbl. 3aBUCUMOCTh CKOPOCTH
B3aUMOJICUCTBUS COJSTHOM KUCIOTHI C META/NIAaMU OT UX IPUPOABL. 3aBUCUMOCTh CKOPOCTHU
B3aMMOJICHCTBUS IIMHKA C COJITHOM KUCIOTOM OT €€ KOHIICHTPAITUH. 3aBUCUMOCTb CKOPOCTH
B3anmozeiicTBus okcuna Menu(ll) ¢ cepHoit KUCIIOTOM OT TeMITepaTyphl

Koutpoabhas padora Ne2»Heopranudeckasi XuMus»

Tema 1.7.

Conep:xanue yueOHOro MaTepuaJia

10




MeTabl K
HEeMeTaAJIbI

1. Memannwt. OCOOEHHOCTH CTPOSHUS aTOMOB U KPHCTAILIOB. DU3NYECKHE CBOMCTBAa METAIIIOB.
Knaccudukamms MeTamioB 1Mo pa3IudHbIM IpH3HaKaM. X UMHUYECKHE CBOMCTBAa METALIOB.
DIEKTPOXUMHUYSCKHH PsIJ HAPSHKEHUH METAIOB. MeTalIoTepMHusl.

Koppo3usa memannog: XuMu4eckas 1 3JIEKTPOXUMHUYECKasl. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT
ycIoBuil OKpyKarorrei cpenasl. Kiaccndrkanns Koppo3un METaIIOB MO Pa3IndHBIM IIPU3HAKAM.
Croco0bI 3alTUTEI METAJUIOB OT KOPPO3UH.

3. Oougue cnocoowt nonyyenus memannog. llonstue o metamutypruu. CriiaBsl YepHbBIE U LIBETHBIE.

4. Hememannwt. OcOOCHHOCTH CTPOCHUS aTOMOB. HemeTansl — mpocThie BenecTBa. 3aBUCUMOCTb
CBOWCTB TaJIOTEHOB OT WX MoyIoXkeHus B [leprnonnueckoit cucreme. OKUCTUTENBHBIE U
BOCCTaHOBUTEIILHBIC CBOMCTBA HEMETAIUIOB B 3aBUCUMOCTH OT MX TIOJIOKCHHS B PSITY
3NEKTPOOTPHULIATEIHHOCTH.

IIpakTuyeckas padora Ne2.
[Tonydenue, cobupanue 1 pacrio3HaBaHue ra3oB. Penenue skcnepuMeHTalIbHBIX 3a1ad.

Paznea 2. OPTAHUYECKAS XUMUSA

50

1,2

Tema 2.1.

OcHOBHBIE
MOHSATHS
OpPraHuYecKoOi XuMuM u
Teopusl CTPOEeHUs
OpPraHuYecKHuX
coeMHeHu

Conep:xanue yueOHOro MaTepuaJia

1,2

1. IIpeomem opzanuueckoit xumuu. [IpupogHpie, ICKyCCTBEHHBIC U CHHTETUYECKUE OPTaHUUECKIE
BemiecTBa. CpaBHEHHE OPTaHUYECKUX C HEOPTaHWIECKUMH BEIIECTBAMH.
Xumuueckoe cmpoenue Kak nopaooK cOeOUHEeHUs amomos 6 MoJ1eKy/ivl O 6aeHMHOCMU.

2. Teopusa cmpoenusa opzanuueckux coeounenuii A.M. bymaepoea. OCHOBHBIE TIOJIOKEHUS TCOPHUH
XMMUYeCKoro ctpoenusi. zomepus u uzomepsl. XuMudeckue GopMyssl 1 MOJETH MOJIEKYJI B
OpPTaHUYECKONH XUMHH.

3. Knaccugpukayus opzanuueckux semjecme. Knaccuukanysi BEIECTB 10 CTPOSHUIO YTIIEPOTHOTO
CKeJIeTa U HAIMYMIO (PYHKIMOHAIBHBIX rpyni. I'omosoru u romosorusi. Hauana nomenknarypsl IUPAC.

JlaGopaTopHasi paGoTa NeS.
M3roroBiieHre MO/I€NIEN MOJIEKYJT OPTAaHUYECKHUX BEIIECTB.

Tema 2.2.
YriieBoaopoasI M X

NPHUPOTHBIE HCTOYHUKHI
14(6)

Conep:xanue yueOHOro MaTepuaJia

15

1. Ankanbr: TOMOJIOTHYECKUHN PsiJl, U30MEPHS 1 HOMEHKJIATypa ajlKaHOB. XMMHUYCCKHE CBOWCTRA
aNKaHOB (MeTaHa, 3TaHa): TOPeHHe, 3aMellleHUe, pa3ioKeHne, IeruaprupoBanue. [[pumeHeHne ankaHoB
Ha OCHOBE CBOMCTB.

Huxnoankanwr. 'oMOIOTHYECKHUI Psii 1 HOMEHKJIATYPA IIUKJIOATIKAHOB, UX 0011ast popmyiia.
N3omepus nukIoaIKaHOB: MEXKIIACCOBas, yriaepoaHoro ckeneta. [lomyuenre u ¢puszndeckue cBoiCTBa
[UKJIOATIKaHOB. XUMHUYECKHE CBOMCTBA IIUKIIOANKAaHOB. [[puMeHeHue.

2. Ankenbl. DTWICH, €T0 TIOMyYeHUE (ACTUAPUPOBAHNEM dTaHa, JEMOIMMEPU3AINEH TOMATHIICHA).
I'oMomornyeckuii psij, U30Mepusi, HOMEHKIIATypa alIKeHOB. X UMUYECKHE CBOMCTBA ATHIIEHA: TOPEHUE,
KaueCTBEHHBIE peakiiuu (o0ecBeurnBaHre OPOMHO BOJBI M pacTBOpA IIEPMaHIaHATa KaJHs),
ruaparanys, noauMepusanys. [IpumeHeHue 3TuIeHa Ha OCHOBE CBOMCTB.




3. Auenwt. IlonsaTre o AueHaX KakK YrieBOJOPOAAX C ABYMs ABOHHBIME CBA3AMU. CONpsiKEHHBIE
IUeHbl. XUMUYecKHe CBoiicTBa OyTaaneHa-1,3 u n3onpeHa: obecBeunBaHe OPOMHOM BOJBI U
MOJIMMEPHU3aLus B KayqyKH.

4. Ankunel. AuetnneH. XMMHYECKHE CBOMCTBA alleTUIICHA: TOPeHUe, 00eclBeUrBaHUEe OPOMHOM
BOJIbl, IPUCOEAMHEHNE XJIOPOBOAOPOAa 1 rupaTanus. [I[puMeHeHne aneTuieHa Ha OCHOBE CBONCTB.
MesxknaccoBast n3oMepus ¢ ankagueHamu. [logydenue aneTnieHa NUPOIM30M METaHa U KapOUIHBIM
Coco0oM.

5. Apenwi. benzon. Xumuueckre CBOWCTBAa OEH30J1a: TOPEHHE, PEaKIIMU 3aMELICHUS
(ramoreHnpoBanue, HUTpoBaHue). [IpuMeHeHNe 6€H30J1a Ha OCHOBE CBOHCTB. | OMOJIOTHUECKHIA Psi
apeHoB. Tomyon. HutpoBanue Tonyona. TpoTum.

Ilpupoonsvie ucmounuxu y2n1e8000po0os. I1pupoiHelii ra3: cocTa, IPUMEHEHHUE B KAUE€CTBE
toruBa. [lomyTHeI HedTAHOM Ta3, ero nepepadoTka.

Hedts. CocraB u mepepadorka HedTH. [leperonka nedtu. Hedbrenpomykrsl. OkTaHOBOE YHCITIO
OCH3MHOB.

Kourpoabhas pabora Ne3 «YriieBoaopoabi»

JlaGopaTopHasi paGoTa Ne6.

O3HaKOMJIEHHUE € KOJUIEKIIUEH 00pa3ioB HEPTH U MPOJYKTOB €€ MepepadoTKH.
JlabopaTopnasi padoTraNe7,

O3HaKOMJIEHHE C KOJUIEKIIMEH KaydyKOB U 00pa3IiaMy U3eNUi 13 PE3UHBI.

Tema 2.3.
Kucaopoaconep:xaniue
opraHuveckue
coeIMHEeHHs

Coaeprxanue yueOHOro MaTepuaJia

16

1. Cnupmeoi. Tlonyuenue 3TaHOIa OPOKEHHUEM TIIIOKO3bI U THApaTalell aTuieHa. [ uapoKcuibHas
rpymnmna Kak GpyHkiuoHanbHast. [IoHsTHE 0 IpelieNIbHBIX OJTHOATOMHBIX CIIUPTAaX. XMMHUYECKHE CBONCTBA
ATaHOJA: B3aUMOJICHCTBHE C HATPHEM, 00pa30BaHNE TIPOCTHIX U CIOKHBIX 3(PHUPOB, OKUCIEHUE B
ansaeruf. [IpuMeHeHre 3TaHoIa Ha OCHOBE CBOMCTB. METUIIOBBIN CIIUPT U €T0 UCIIOJIb30BAHUE B
KayecTBE XUMHUYECKOTO ChIPhsl. TOKCHYHOCTh METaHOJIA M MIPaBUIIa TEXHUKH 0€30IaCHOCTH MPH PadoTe ¢
HUM.

Mnozoamomnwie cnupmot. I30Mepusi 1 HOMEHKIATYPA MPEACTABUTENEH IBYX- U TPEXATOMHBIX

CITUPTOB. Oco0eHHOCTH XMMUYECKHX CBOMCTB MHOTOATOMHBIX CITUPTOB, UX KAYECCTBCHHOC O6H21py>KeHI/Ie.

OTIIC.HBHI)IC MpEACTAaBUTECIIN: STUJIICHTJIMKOJIb, INTUICPHH, CII0COOBI X TMMOJIYy4YCHUA, IPAKTUYICCKOEC
NIpUMEHEHUE.

2. @Denon. Dusznueckue U XUMHYSCKUE CBOMCTBA eHOa. B3anMHOE BIUSHUE aTOMOB B MOJICKYJIC
(deHoma: B3aUMOICHCTBHE C THIIPOKCHIOM HATPHS U a30THOH kucinoTol. [Ipumenenue heHona Ha OCHOBE
CBOICTB.

3. Anvoezuowt. Ilonsatue o6 anpaernaax. Anpaeruanas rpymnma Kak QyHKIHOHAJIbHAS.
dopmanbIeTH U €ro CBOWCTBA: OKUCICHHNE B COOTBETCTBYIONIYIO KUCIOTY, BOCCTAHOBIIEHHUE B
COOTBCTCTBYIOHII/Iﬁ CITMPT. HonyquHe AIbACTUI0OB OKHMCIICHUEM COOTBETCTBYIOIUX CITMPTOB.




[Nomukonaencarus Gpopmanbaeruaa ¢ heHoaoM B GpeHorodGopMaIbaeruaHy0 cMoiry. [Ipumenenue
(hopMarbprernia Ha OCHOBE €r0 CBOHCTB.
4. Kapoonoewie kucnomot. [lonarre o kapOoHOBBIX kKucioTax. KapOokcuiibHas TpyIina Kak

¢yHkunoHanpHas. ['oMonorniueckuit ps npeAeIbHBIX OTHOOCHOBHBIXKap-O00HOBBIX KUCHOT. [lonmyueHue 2
KapOOHOBBIX KHCJIOT OKHCIIEHUEM aJIbJIETUAOB. XUMHUYE-CKHE CBOMCTBA YKCYCHOM KHCIIOTHI: 001Ine
CBOICTBA ¢ MUHEPAIbHBIMU KHCIOTAaMH U peakuus srepudukanun. IlpumeHeHne yKkcycHOM KUCIOTHI Ha
OCHOBE CBOWCTB. BhIcIHe KupHbIe KUCIIOTHI HA IPUMEPE MaJIbMUTHHOBOW
cTeapruHOBOI. MHOT000pa3ne KapOOHOBBIX KHCIIOT (IIaBeieBasl KUCI0Ta Kak JIByXOCHOBHAS, aKPHJIOBast
KHCJIOTa KaK HelpeesbHast, 0eH30MHas KUCI0Ta KaK apoMaTuiecKas).
5. Cnoscnvte 3¢pupnl u sncupet. [lonydenue cioxHbIX 3hUpoB peakuueit srepudurannu. CroxHbIe 2
3¢UpHI B IPUPOJIE, X 3HAUeHHE. [[pUMEeHeHHe CII0KHBIX A3(HPOB HA OCHOBE CBOWCTB.
Kups! xak cnoxablie 3¢upsl. Kitaccudukarus skupoB. XuMHYECKHe CBOMCTBA )KUPOB: THAPOIN3 U
TUAPUPOBAHUE KUIKUX XKUPOB. [[prMeHeHue )KUpOB Ha OCHOBE CBOMCTB. MbLia.
Yzneeoowi. YrieBoipl, ux kiaccuuKaIys: MOHOCaXapH bl (TJII0K03a, GPYKTO3a), JrcaxapHIbl
(caxaposa) u monmucaxapubl (KpaxMan 1 IeDIi03a).
['moxo3a — BemecTBO ¢ IBONCTBEHHON (PYHKIHUEH — albIETHI0CTIAPT. XUMHUYECKHAE CBOWCTBA
TIIIOKO3BI: OKHCJICHUE B TJIIOKOHOBYIO KUCIIOTY, BOCCTAHOBIICHHE B COPOHT, CIIUPTOBOE OpOKEHHE.
[IpuMeHeHune TITOKO3bI HA OCHOBE CBOWCTB.
CrtpoeHure 1 XMMHUYECKHE CBOMCTBA caxapo3bl. TeXHOIOrH4ecKrue OCHOBBI IIPOU3BOICTBA CaXapO3bl.
Kpaxman. Ctpoenne mosnekynbl. @u3ndeckre 1 XUMAYECKHE CBOMCTBA, HAX0XK/ICHUE B IPUPOIC U
ouonoruueckas poib. [[pumeHeHme.
Hennronosa. Ctpoenue, pu3nueckue U XuMHUUeckue cBoricTBa. Haxoxnenue B npupoie u
Ounonoruueckas poib. Ilpumenenne. CpaBHEHHE CBOMCTB Kpaxmaia U LEJJIH0JIO3bI.
3HaueHHe YIIeBOIOB B JKUBOW MPHUPOJIE M KU3HU YEIOBEKa.
JladopaTtopHasi padoTa Ne8.
«W3yuenne cBOHCTB crnupToB». PacTBopeHHe TIiHMuepHHA B BOJAE M B3aUMOJECHCTBHE C TMIPOKCHIOM 2
meau(ll).
JladopaTtopHasi pa6oTaNe9.
«U3yuenne cBOMCTB YKCYCHOHW KHCIOTBD. CBOMCTBa YKCYCHOM KHCIOTBHI, OOILIHME CO CBOWCTBAMH 2
MHUHEPaIbHBIX KUCIIOT.
JladopaTtopHas pa6oTaNel(.
«M3y4yeHne CBOMCTB KUPOB U YTIEBOIOBY. JJ0Ka3aTeNbCTBO HEMIPENENBHOTO XapaKTepa KUIAKOTO KUPa. 2
BsanmoneiicTBue riitoko3sl ¥ caxaposbl ¢ ruapokcuaom Mean(ll). KauectBenHas peakiust Ha Kpaxmal
Tema 2.4, Coaepxanue y4eO0HOro MaTepuaJia 11




A3oTconaep:xamue
opraHnunyeckKue
coeIUHEeHUs.
ITonumepnl

1. Amunuwi. Ilonsitue 06 amMmuHax. AHWINH, KaK OpraHuueckoe ocHoBaHue. [lonyueHne aHumHa U3
HHUTpoOeH307a. [IpruMeHeHre aHIMHA Ha OCHOBE CBOMCTB.

2. AMunoKuciomsl. AMHHOKUCIOTHI Kak aM(poTepHble TN YHKITMOHATBHBIE OpTaHIYECKHe
COEeIMHEHMS. XMMHUECKHE CBOWCTBA aMUHOKHUCIIOT: B3aUMOJICHCTBHE CO LIEI0UYaMH, KUCIOTaMHU U JIPYT €
IpyToM (peaxius moMuKoHAeHcaun). [lentuaaas cBsa3p u monumnenTuasl. [[puMeHeHe aMUHOKUCITIOT Ha
OCHOBE CBOWCTB.

3. benxu. llepBruuHas, BToprUyuHasi, TpeTHYHAS CTPYKTYPHI O€IKOB. XMMHUYECKUE CBOMCTBA OEIIKOB:
TOpeHue, AeHATypalus, THAPOIU3, IBETHBIE peakunu. buonoruueckre GyHKINN OEITKOB.

4. Ocnognble nOHAMUA XUMUU 8bICOKOMOIEKYIAPHBIX cOeOuHeHuii. MoHOMED, TTIOHnMeED,
[IOJTy4YEHHE MOJIMMEPOB PEAKIINEN MOTUMEPU3ALINN U TTOJIMKOHACHCAIIUH, CTENIEHb TOJMMEPH3aLINH,
CTPYKTYpHOE 3B€HO. THIIBI HOJUMEPHBIX IIeTIel: JINHEHHbIE, pa3BETBICHHbIE, CIIUTHIE.

[Tmactmaccer. TepMmoracTHIHbIE ¥ TEPMOPEAKTHBHEIE IIacTMacchl. [pencraBurenu miacTMacc.

Bonokna, nx xnaccudukanus. [lonyderne BookoH. OTaeapHbIE MPEACTaBUTENH XUMAYECKUX
BOJIOKOH.

Kayuyku HaTypanbHblld U CUHTETHUECKUE. BynkaHu3anus Kkaydyka, pe3uHa.

Konmponwvnan paooma Ned «Opzanuueckasn xumusny.

JlabopaTopHas paGora Nell.
«M3ydyenne cBOMCTB OenkoBy». PacTBopenue OenkoB B Boje. OOHapyx eHHe OEITKOB B MOJIOKE U B MSICHOM
OynboHe. JleHaTypanus pacTBopa Oenka KypuHOTO siIla CIIUPTOM, PaCTBOPAMHU COJIEH TSXKEIbIX METAIIOB
U IIPY HarpEBaHUU.

IIpakTuyeckast padora Ne3.
Perenune skcriepuMeHTaNbHBIX 33124 HA HACHTU(HUKALNIO OPTaHMYECKUX coeluHeHui. Pacio3HaBanne
IIaCTMACC U BOJIOKOH

JAuddepeHUPOBAHHDBIN 3a4eT

Bcero:

114




2. YCJIOBHSA PEAJIN3AIIMA YUYEBHOM JUCIATLIIMHBI

3.1. MaTepHaJH)HO-TeX}II/I‘lCCKOB odecrneyeHue JAUCHHUIIIMHBI

HJ’ISI pealin3aliu IMporpaMmsbl JUCHHITINHBI «XHMHS» UMECTCS y‘le6HBII>i KaOWHET XUMUHU

1 OMOJIOTHH, a TaK XKe XUMHUYecKast 1a0opaTopus.

OobopynoBanue y4eOHOTr0 KaOMHeTA:

— crena «llepuoanueckas cucrema XuMHUECKUX 31eMeHToB J[.M. Menaeneesay;
- creH]1 «PacTBOpUMOCTh TUAPOOKCHIIOB U COJIEH B BOJEY;

- cTeH] «DJIEKTOPOXUMUYECKUH psAJl HAIPSYKEHUI METaNIOBY;

- MOJIEJIM MOJIEKYJ OPraHUYECKUX COCIMHEHUM.

TexHU4YeCcKHE cpeacrea oﬁyqennﬂ .

- MYJIbTUMEIUUHBIA MPOEKTOP;

- HOYTOYK;

- OKpaH;

- ayJIMOBU3YaJIbHBIE CPEACTBA — CXEMbI U PUCYHKHU K JICKIIUSIM B BUJE CIANUIOB M JIEKTPOHHBIX
MpE3CHTAIINI;

Oo6opynoBanue JadopaTopum U padovuux MecT Jad60OpaTOpuu:

- 1abopaTopHas ocy/1a;

- TabopaTopHoe 000pyI0BaHNUE;

- PCaKTHUBHI,

- CIIUPTOBKU;

- KOJUICKITUH 00pa3IioB HETH U MPOTYKTOB €€ epepadOTKH;

- METOJUYECKHE MTOCOOUS 110 MTPOBEACHUIO J1a00paTOPHBIX PadoT.

3.2. Y4yeOHO-MeTOAMYECKOE M HHPOPMALMOHHOE o0ecnedeHHe TUCHUILINHBI

IlepeyeHb y4eOHBIX M3AaAHU I

OcHOBHbIE HCTOYHHKH:

1.

[abpuensa O.C. Xumwus: yueO.ansa cryn. cpena. mpod. yueb. 3aBegenuit / O.C.
INa6puensu, U.I'. OctpoymoB. — M., 2015, pekomenioBan MO P®.

[Na6puensu O.C. Xumusa B TecTax, 3ajadax, YINpaKHEHUsX: ydeO.mocobue s CTyI.
cpen. mpod. yuebnnix 3aBemenuid / O.C. T'abpuwensu, ['.I'. JIeicoBa — M., 2015,
pexoMenioBadH MO P®.

I'a6puensu O.C. IlpakTukym 1o oOIIei, HEOPraHUYECKOW M OPTaHMYECKON XUMHH:
yae0.rmocobue s ctya. cpen. npod. yued. 3aseaenuit / ['abpuensa O.C., OctpoymoB
N.I'., Hopodeea H.M. — M., 2015, pekomernoBan MO PO

[Nabpuensn O.C. Xumus s npenogasarensi: yueOHo-meroauueckoe nocobue / O.C.
["a6puensu, I'.I'. JIsicoBa — M., 2015, pekomenaosad MO PO

I_[OHOJIHI/ITQ.]II)HBIC HCTOYHUKMU:

1.

2.

['abpuensn O.C. HactonbHas kuura yuurens xumun: 10 xmace / O.C. I'aGpuensn, U.I.
OctpoymoB — M., 2015.

["abpuensan O.C. HactonbHas kuura yuurens xumun: 11 kiacc: B 2 4. / O.C. I'a-OpuensH,
I'.I". JIercora, A.I'. BBenernckas — M., 2015

Iabpuensa O.C. Xwumms. 10 kmacc. ba3zoBeiii ypoBeHb: yueO.ns oOmieoOpas3oBar.

yupexaeHui. — M., 2016.
INabpuensa O.C. Xwumus. 11 kmacc. ba3oBeiii ypoBeHb: yueO.ns oOmieoOpa3oBar.
yupexaeHui. — M., 2016.



I[.]'Iﬂ npenogaBaTeisi:

1.

2.

®denepanbhbiii 3ak0H OT 29.11.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickoi
Denepaunun.

[Tpuka3z MunucrepcTBa oOpazoBanus U Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEPKJICHUH

benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEeIbHOTO CTaHJapTa CPEIHErO (TIOJTHOIO)
o011ero 0Opa3oBaHUsI.

[Tpuka3 MunuctepctBa oopazoBanus 1 Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHun
u3MeHeHuil B [lpuka3z MunucrepctBa o0pazoBanus u Hayku P® ot 17.05.2012 Ne 413
«O0 yTBepxaeHuu (eaepaibHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOIO CTaHJapTa
cpenHero (MOTHOT0) 00IIero 00pa30BaHUsD.

[Tucemo [lemaprameHTa rocyaapCTBEHHOM MONMUTUKH B c(hepe MOArOTOBKH paboynx
KaJIpOB U

JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PexoMeHgaIuu 1mno opranu3aimuu
MOJTYYEHUS CPETHETO 00IIero 00pa3oBaHus B IIPE/IEIax OCBOSHUSI 00Pa30BaTEIbHBIX
IPOrpaMM CpeaHero npodecCHoHaIbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
o0pa3oBaHUs ¢ y4eTOM TpeboBaHUH (hefepaibHBIX TOCYAaPCTBEHHBIX 00pa30BaTEIbLHBIX
CTaH/JapTOB U MOIy4aeMOU MpoQeccuu WiH CreHUaTbHOCTH CPEIHETO
MpOPECCHOHAIIBHOTO 00pa30BaHUS.

HurepHer-pecypcesl —

1.

10.

http://www.krugosvet.ru/taxonomy/term/51- Duiukinoneaus “Kpyrocser”: XuMus.
Hayuno-nonynsipable myOnukanuu

http://www.n-t.org/ri/ps Ilonynspaas 6uOnroTeka XUMHUYECKUX 3JIeMeHTOB . McTopus
OTKpBITHUS, (pU3HUECKUE CBOMCTBA 3JIEMEHTOB

http://www.seu.ru/cci/lib/books/calendar/ Hu nHs 6e3 xumMuu: KajneHAapb-CIPaBOYHUK 110
XUMHYECKON 0€30M1aCHOCTH .

http://www.chemistry.bsu.by/abc/ A30yka Be6-nmoucka mais xumukos . [TyreBonuTens mo
MOUCKY XMMHUYECKOW MHPOPMALIMU B UHTEPHETE JUI HAUMHAIOIINX.
http://www.informika.ru/text/database/chemy/START.htm| OGyuaro1iasi SHIUKIOTIE NS :
xumus Teoperndeckue OCHOBBI OOIIEH, HEOPraHUUECKON U OpraHU4eCKON XUMHUH,
TECTBI, CIIPaBOYHbBIE MaTEPUAIIbI.

http://www.anriintern.com/chemistry/intro.shtml neKTpoHHBIN y4eOHUK 1O O0IIeH 1
HEOPraHMYECKON XUMUU: TEOPETUUECKHE OCHOBBI, OOJIBIIIOE KOJIMYECTBO 3314 C
pELIEHUsIMH, CIIPAaBOYHbIE MATEPHAJIbI, JOMAILIHUE 33JaHHSI,PEKOMEHIALINN K DK3aMEHAM.
http://alhimik.ru/index.htm - Caiit, moGeauTENs KOHKYpCa 00pa30BaTEIbHBIX PECYPCOB B
Pynere, nposenennoro @ongom Copoca: 0 XUMHUYECKUX BEIIECTBAX U SBICHUSIX
MHTEPECHO, COIEP>KATEIBHO, JOCTYITHO, ITOJIE3HO I LIMPOKOT0 Kpyra YuTareneil, ot
CaMbIX MaJIEHbKHX JI0 CTYICHTOB U YUHUTeNeH.
http://www.college.ru/chemistry/course/design/index.htm YueOHOe mocoOue 1Mo XUuMHUH,
coaepxaiiee 6a30BbIil U JOMOTHUTEIBHBIN MaTepuall, WIUTIOCTPAIUHY, CIPABOYHbIE
TabJIMILIbI, pa300p pelIeHni TUIIOBBIX 3a/1a4, 3a/1aHUs U1 CAaMOCTOSITEIbHON paboTHI.
http://www.chemistry.ru MTHTepakTHBHBII Kypc XUMUH, BKJIIOYAIOMINN YIEOHUK,
00JIBIII0€ KOJIMYECTBO MOJIENIEH M IEMOHCTPAIIHi, ClIpaBOYHBIE MaTEPUAIIbI,
TECTUPOBaHUE, 0OPATHYIO CBA3b C YYCHUKAMHU.

http://www.chem.msu.su/rus/ Poccutickue HaydHbIe 1 00pa30BaTEIbHBIC MTyOIUKAIUH.
OnekTpoHHble KaTajgoru ondnuorek MI'Y, PAH, I'ocynapcTBeHHON MyOInYHON HAYydHO-
TEXHUYECKOH Onbmuorexku. MynbTUMeIra-1yOIMKaIuH.



http://yachina.umi.ru/go-out.php?url=http%3A%2F%2Fwww.krugosvet.ru%2Ftaxonomy%2Fterm%2F51-
http://yachina.umi.ru/go-out.php?url=http%3A%2F%2Fwww.n-t.org%2Fri%2Fps
http://yachina.umi.ru/go-out.php?url=http%3A%2F%2Fwww.seu.ru%2Fcci%2Flib%2Fbooks%2Fcalendar%2F
http://yachina.umi.ru/go-out.php?url=http%3A%2F%2Fwww.chemistry.bsu.by%2Fabc%2F
http://yachina.umi.ru/go-out.php?url=http%3A%2F%2Fwww.informika.ru%2Ftext%2Fdatabase%2Fchemy%2FSTART.html
http://yachina.umi.ru/go-out.php?url=http%3A%2F%2Fwww.anriintern.com%2Fchemistry%2Fintro.shtml
http://yachina.umi.ru/go-out.php?url=http%3A%2F%2Falhimik.ru%2Findex.htm
http://yachina.umi.ru/go-out.php?url=http%3A%2F%2Fwww.college.ru%2Fchemistry%2Fcourse%2Fdesign%2Findex.htm
http://yachina.umi.ru/go-out.php?url=http%3A%2F%2Fwww.chemistry.ru%2F
http://yachina.umi.ru/go-out.php?url=http%3A%2F%2Fwww.chem.msu.su%2Frus%2F

11. http://school-collection.edu.ru Enunas kosnekmnust iudpoBbIX 00pa30BaTeIbHBIX
pecypcoB.

3.3. MeToanuyecKue PEKOMEHIANH 11O OPraHu3alui H3YYCHUA TUCHUIIINHBI

B nenax peanuszanuu KOMIETEHTHOCTHOTO MOAXOAA MpU MPENoJIaBaHUU JUCHUILIAHBI
UCIIONIE3YIOTCSL COBPEMEHHBIC 00pa3oBaTeNbHBIC TEXHOJOTHH: MPAKTUKO-OPUCHTHPOBAHHBIC
TEXHOJIOTHHM (JIaOOpaTOpHBIE W MPaKTHYEeCKUue pPaboThl), HWH(POPMAIMOHHBIE TEXHOJOTHUHU
(KOMITBIOTEpHBIC TPE3CHTAlMM), TEXHOJOTHH PAa3BUBAIONIETO OOYYCHHS, TEXHOJIOTUU
npoOaeMHOT0 00ydeHust (TpoOIEeMHOE U3JIOKEHUE, IBpUCTUYECKAs Oecesa, UCCe0BaTeIbCKUN
METOJ[), TEXHOJOTHUU D3BPUCTUYECKOTO OOy4eHHsI (BBIIOJHEHHUE TBOPYECKUX MPOEKTOB,
«MO3roBasi aTakay, WIPOBbIE METOJIWKH). B coueTtaHum ¢ BHeayAMTOpPHON paOOTOH, mJIs
GOopMUPOBaHUS W Pa3BUTUSA OOMMX H TPOPECCHOHATHHBIX KOMIETCHIIMA O00yJaronuXcst
NPUMEHSIOTCSl aKTUBHBIE W HWHTEPAaKTHBHBIE (OpPMBI TPOBEIACHHS 3aHATUN (TpymnmoBas
KOHCYJIbTAIMsI, pa300p KOHKPETHBIX CHUTYallMid, JCIIOBBIC W POJICBBIC WIPHI, TPYIIIOBAs
JTUCKYCCHUS).

Jlyist mpoBeIeHUS TEKYIIEr0 KOHTPOJIS 3HAHUA POBOASTCS YCTHBIC (MHIUBHIYAIBHBIA U
(bpoHTaNbHBIN) U MUCBMEHHBIE OMPOCHl (TECTUPOBAHME, KOHTpOJbHAas paboTa, MOKIAAbI), a
TaK)Ke TMPOCMOTP H OIICHKA OTYETHBIX PabOoT 110 JIA0OPATOPHBIM U TPAKTHUSCKUM 3aHSTHSIM.

HTOroBBIN KOHTPOJIH 3HAHUH TIPOBOJIUTCS 110 3aBEPIICHUIO Kypca TUCIUILUIMHEI B popme
nuddepeHIMPOBaHHOTO 3a4éTa.


http://yachina.umi.ru/go-out.php?url=http%3A%2F%2Fschool-collection.edu.ru%2F

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
JUCHUIIVIMHDBI «XUMUSA»

KoHTpo.1b M o1leHKA pe3yabTaTOB OCBOCHUS AUCHUILUIMHBI OCYLIECTBISACTCS
IpernoiaBaTesieM B Mpolecce MPOBeICHHs MPAKTHUECKUX 3aHATHHA 1 J1aOOpaTOPHBIX padoT,
TECTUPOBAHUS, KOHTPOJIbHBIX paboT, a TAK)KE BBIOIHEHUS O0YYarOIUMKCS HHANBUTyalbHbIX

3aJ]aHu il IPOCKTOB MCCIICIOBAHUI.

Pe3ysabTarsl 00y4yeHus
(mpeaMeTHBbIE Pe3yJbTATHI)

@®opMbI U MeTO/IbI KOHTPOJIS
U OLlEHKHU
pe3yJbTaToB 00y4YeHUs

"Xumus'"':

- ¢(hOopMHUPOBAHHOCTH MPEJCTABICHUN O MECTE XUMUU B
COBPEMEHHOM Hay4yHOU KapTUHE MUPa; TOHUMAaHHUE POJIH
XUMHH B QOPMHUPOBAHUH KPYTro3opa U (HYHKIIMOHATBEHOM
IPaMOTHOCTH YeJIOBeKa JIJIsl pEelIeHHs] TPAKTUIECKUX
3ajay;

- chopMHEpOBAaHHOCTH COOCTBEHHOM MO3UITUU TIO
OTHOIIEHUIO K XUMHYECKOW MHPOPMALIUH, TTOTydaeMOi
W3 pa3HbIX UCTOUYHUKOB.

B pe3yabTaTe 0CcBOEHUS] IMCUMILIUHBI 00yUYalOLIUiics
HOJIKEeH NMPoJAEeMOHCTPUPOBATH npeaMeTHbIe
pe3yabTaTbl  OCBOEHHMSl y4eOHOW  JUCHUILIMHBI

OmnepaTUBHBII KOHTPOJIB!

- B YCTHOM WJI THChMEHHOM
hopme;

- TECTHPOBAHUE;
-KOHTpOJIbHAs padoTa.

- BJIaJICHUE OCHOBOIOJIATal0IIMMUA XUMUYECKUMU
MOHATUSAMH, TEOPUSIMU, 3aKOHAMH 1 3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U
CHMBOJIHKOM;

OnepaTuBHBIN KOHTPOJIB!

- B YCTHOH WJIM IMCbMEHHOMN
opme;

- TECTUPOBAHUE;
-KOHTpOJIbHAs paboTa;

- IPOCMOTP U OLIEHKA OTYETOB
10 MPAKTUYECKUM 3aHATUSAM U
1a0opaTopHbIM paboTam

- BJJaICHUC OCHOBHLIMU MCTOJJAMU HAYYHOT'O I[TIO3HAHUA,
HCIIOJIB3YEMBIMHU B XUMUU: Ha6J'IIO,HeHI/Ie, OIIMCaHHeE,
HU3MCPCHUC, SKCIICPUMCHT, YMCHUC O6pa6aTLIBaTB,
O0OBICHATH PE3YIbTAThI MIPOBCACHHBIX OIIBITOB U ACJIATh
BbIBOAbI;, TOTOBHOCTH U CIIOCOOHOCTH MMPUMCHSATH MCTOBI
MO3HAaHUWA IPU pCHICHUHN MMPAKTUYCCKUX 3aa4,

OnepaTuBHBIN KOHTPOJIB!

- B YCTHOM WJIM IUCbMEHHOMN
(opme;

- TECTUPOBAHUE;
-KOHTpOJIbHAs paboTa;

- IPOCMOTP U OLIEHKA OTYETOB
10 MPAKTUYECKUM 3aHATUAM U
1a0opaTopHBIM paboTam

- c(hopMUPOBAHHOCTH YMEHHUS AaBATh KOJTUYECTBEHHbIE
OLIEHKHU U MTPOBOJIUTH PACUETHI 10 XUMHUECKUM
(dbopmynaM U ypaBHEHUSM;

- BJIaJICHUE MTpaBUJIaAMH TEXHUKU 0€30MaCHOCTH NpU
UCIIOJIb30BAHUU XUMHUECKUX BEIIECTB;

OnepaTuBHBIN KOHTPOJIB!

- B YCTHOM WJIM IUCbMEHHOMN
opme;

- TECTUPOBAHUE;
-KOHTpPOJIbHAs paboTa;




- IPOCMOTP U OLIEHKA OTYETOB
10 IPAKTUYECKUM 3aHATUSIM U
nabopaTopHBIM paboTam

HToroBbiii KOHTPOJIb —
nuddepeHIMpPOBaHHBIN 3a4eT




(DOPMI)I N METOABI KOHTPOJIAA U OCHKU PE3YJIbTATOB O6y‘IeHI/IH JOJDDKHBI ITO3BOJIATH ITPOBEPATH Y 06y‘IaIOHII/IXC$I HC TOJIBKO

C(bOpMI/IpOBaHHOCTB MNPEAMCTHBIX PC3YJIbTATOB, HO U Pa3BUTUC IMYHOCTHBIX U MCTAITPCAMETHLIX PC3YJIbTATOB O6y‘-IeHI/I$I.

Pe3yabTarsl
(IMYHOCTHBIE U MeTaMNpeIMeTHbIE)

OcHOBHbBIE OKA3aTeJIH OLICHKHU pe3yJibTaTa

(I)OpMLI H METOAbI KOHTPOJIA U
OICHKH

JINYHOCTHBIE pe3yJbTaThbl

- YyBCTBO TOPJOCTM U YBaXEHUS K MCTOPUU U
JOCTH)KEHUSIM OTEYECTBEHHOM XMMMYECKOH HayKH;
XUMUYECKU rpaMOTHOE MIOBEJICHHE B
npoeCCUOHATBHON AEATENBbHOCTH W B OBITY TIPH
oOpareHuu c XUMHYECKUMU

MarcepurajiaMu U MpouccCcamMu,

BCIIESCTBAMH,

- IPOSIBJICHUE TPAXKAAHCTBEHHOCTH, NaTPHOTH3MA,
- 3HaHUE UCTOPHU CBOEH CTpaHbl, TOCTHKEHUN OTEUECTBEHHBIX
Y4EHBIX;

- co0mr0IeHre NpaBuil 0€30aCHOr0 00pallleHUs ¢ XUMUYECKUMU
BEIIECTBAMH, MaTepHaJIaMH U TIPOIIECCaMH

WuTepnperanus pe3yinbTaToB
HaOJIF0/ICHUH 32 IS TEITLHOCTHIO
00yyJaromierocs B mpouecce
OCBOCHHS 00pa30BaTEIbHON
[IPOTPaMMBI

- TOTOBHOCTb K TMPOJOJDKEHHIO OO0pa3oBaHUsA U
MTOBBILICHUS n30paHHON

HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH U 00BCKTHBHOE

KBaJTM(pUKAITIH B

OCO3HAHUC POJIM XUMHUYICCKUX KOMIIETCHIIUN B 9TOM,

- IPOABJICHHUC aKTUBHOM JKU3HEHHOM IIO3UIIUH,

- ACMOHCTpalus TOTOBHOCTH K CaMOCTOHTeHLHOﬁ, TBOp‘lGCKOfI
ACATCIIBHOCTH,

- COBHATCIIbHOC OTHOIICHUE K ITPOJOJIZKCHUTO O6p8.30BaHI/I}I

Wutepriperanus pe3yapTaToB
HaOJr01eHuH 3a eSATETbHOCTHIO
o0y4aromierocst B mpouecce
OCBOEHMS 00pa30BaTEIbHOM
HpOrpaMMBEI.

- YMCHHEC HCIOJIb30BaTh JOCTUIKCHHA COBp@MCHHOfI
XUMHYECKOH HAaYKM U XHUMHUUYCCKHX TEXHOJIOTHH JJIsL

MOBBIIIEHUS! ~ COOCTBEHHOTO  HMHTEJUIEKTYalbHOTO
pasBuTHs B BbIOpaHHOW  TIpodeccCHOHATHHON
JESITENIbHOCTH;

- TeMOoHCTparus chOPMHUPOBAHHOCTA MUPOBO33PEHUS,
OTBEYAIOIIETO COBPEMEHHBIM peajusiM;
- IEMOHCTpAIIUsl UHTEpeca K JOCTUKEHUEM XUMUYECKON HAyKU

WHTtepnperanus pe3ysbTaToB
HaOII0ICHU 3a IeSATEIbHOCTBIO
o0y4aromierocst B mpouecce
OCBOCHMS 00pa30BaTEIbHOM
IIPOrPaMMBI

METANIPEAMETHDBIC PE3YJIbTAaThbl

- UCIIOJIb30BAHUE PA3IMYHBIX BHJOB IO3HABATEIHLHON
MHTEJJICKTYaJIbHBIX
dbopmynupoBaHus

NEeSATEIbHOCTH U
omeparuii (IOCTaHOBKU 3a/ayM,
TUIO-Te3, aHAJIW3a U CUHTE3a, CPAaBHEHHsI, 0000IICHNUS,

OCHOBHBIX

- IGMOHCTpaIUs CIOCOOHOCTEH K yueOHO-HCCIIeJ0BATENbCKON 1
IIPOEKTHOM IE€ATEIILHOCTH;

- HCIIOJIb30BAHKE PA3JIMYHBIX METOAO0B PELICHUS IPAKTHUECKUX
3az1ad;

JlaGopaTopHO-TIpaKTHYECKHE
3aHATHUSA

CeMuHapsl
VY4eOHO-TIpaKTHUECKHe




CUCTEMaTHU3alllH, BBISIBJIICHUS MPUYUHHO-
CJIEJICTBEHHBIX CBsI3ei, noucka aHaJIOT OB,
dbopMynupoBaHus BBIBOJIOB) TUIS pelieHus
MOCTaBJICHHON  3aJaud, NPUMEHEHHE OCHOBHBIX
METOJIOB ~ TMO3HaHWs  (HAONIOJEHUS,  HAYYHOTO

AKCIIEPUMEHTA) JJIsl U3YUCHUS PA3TMYHBIX CTOPOH XH-
MUYECKUX OOBEKTOB H TMPOIECCOB, C KOTOPBIMHU
HE00XO0IMMOCTh

npodeccuoHabHOU chepe;

BO3HHKACT CTAJIKUBATbCA B

- UCIIOJIb30BAHUE PA3JIMYHBIX PECYPCOB AJIA JOCTUKCHUA
IMOCTaBJICHHBIX IIEJICH

KoH(pepeHImH
Konkypcsl
OmuMmnuaasl

- HCIIOJIb30BAHHC  Pa3JIMYHbBIX HUCTOYHUKOB  IJIA

uHpOpManuy,
OLIEHUTH €€ IOCTOBEPHOCTH JIJIsl TOCTHYKEHHUS XOPOIINX

IIOJIyYEHUsI ~ XUMHUYECKOU yMeHue

PE3yNIbTaTOB B MPOPECCHOHATBHOMN cdepe;

- IPOBEJIEHUE CAMOCTOSITENILHOTO MOUCKAa XUMHUUYECKOM
MH(POPMALINHU C UCTIOJIB30BAHNUEM PA3TMYHBIX HCTOYHUKOB
(HayYHO-TIONYJISIPHBIX M3IaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UnTepHeTa);

- UCTIOJIH30BAHNE KOMITBIOTEPHBIX TEXHOJIOTHUH /7151 00paboTKH 1
nepesayd XuMU4ecKor HHGOPMAIUH U €€ TIPEICTABICHUS B
pa3nYHbIX popMax;

- KpHUTHYECKas OLIEHKa JOCTOBEPHOCTH XHUMHUYECKOI
uH(pOpMalKK, TOCTYNAIOLIEH U3 Pa3HbIX UCTOYHUKOB,;

- IGMOHCTpAINHS CIIOCOOHOCTH CAMOCTOSITEITHHO MCIIONIb30BATh
HE00X0IMMYI0 WH(GOPMAIIHIO JUTS BHIITOJHEHHS TOCTABICHHBIX
y4eOHBIX 3a7a4;

- coOroIeHNe TEXHUKN 0€30NaCHOCTH, TUTHEHBI,
pecypcocOepekeHus1, MPaBOBbIX U 3TUYECKUX HOPM, HOPM
UH(POPMALIMOHHON 6€30MaCHOCTH

[Moaroroska pedepatos,
JIOKJIaJI0B, KypCOBOE
IPOCKTHPOBAHNE,
UCTIOJIb30BaHUE IEKTPOHHBIX
UCTOYHUKOB.

HaGmronenne 3a HaBBIKaMH
paboThI B INTO0ANIBHBIX,
KOPITOPATUBHBIX U JIOKAJbHBIX
UH(POPMALIMOHHBIX CETSX.




