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1.NMMOACHUTEJIBHASA 3AIINCKA

[IporpamMma oO1ie00pa3oBaTeabHON YU€OHOM TUCIUIUINHBI « XUMUS» IIpeIHa3HaueHa
JUTSL U3yYEeHHS] XUMUU B PO ecCHOHaNbHBIX 00pazoBaTenbHbIx opranuzanusax CI10,
pean3yIonmMx 00pa3oBaTEIbHYIO IPOrPaMMy CPEAHET0 001Iero oopa3oBaHus B Ipeeiiax
OCBOCHHSI OCHOBHOM PO eCCHOHAIBHOM 00pa3oBaTesibHOU mporpammbl CITO
Ha 0a3e OCHOBHOTO 001IET0 00pa30BaHUsI.

[Iporpamma coctaBnena Ha ocHoBe [IpumepHoil mporpammbl 0011€00pa3oBaTeIbLHON
y4eOHOM TUCIUTUIMHBI « XUMUsS» I PO ecCHOHATBHBIX 00pa3oBaTenbHbIxX opranuzanuii CI10 u
B, B COOTBETCTBHH ¢ PekoMeHaalusiMu 110 OpraHu3aluy MOJy4YeHUsl CPeAHEro o0Iero
o0pa3oBaHMs B Ipezenax OCBOCHHUs 00pa30BaTEeNbHBIX MPOrPAMM CPEIHETO MPOPECCHOHATHLHOTO
oOpa3oBaHus Ha 6a3¢ OCHOBHOTO 001Iero 00pa3oBaHus ¢ y4€ToM TpeOoBaHUMU (erepaTbHbIX
rOCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U TOJTy4aeMOl Ipoeccun CpeHEro
npodeccuonanbHOro 06pazoBanusa(nuceMo JlenaprameHTa rocyAapcTBEHHOM MONUTUKU B cdepe
moAroToBkK pabouunx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne06-259)

Copepxanue MporpaMMbl «XUMHUS» HAIIPABJICHO Ha TOCTH)KEHUE CIEAYIONINX LIeTei:

e (QopmupoBaHue y 00y4yarommxcs yMEHHUs OIEHUBATh 3HAYUMOCTh XUMHUYECKOT'O 3HAHUS
JUTSL KaXKJIOTO YeJIOBEKa;

e (dopMupoBaHHe y 00yYaIOUIMXCS ILEIOCTHOTO MPEACTABICHUS O MUPE M POJIM XMMHU B
CO3JIaHMM E€CTECTBEHHO — HAyYHOH KapTUHBI MHpaA; YMEHUS OOBSACHATH OOBEKTHI U
IIPOLIECCHl OKPYXKAIOWIEH ACHCTBUTEIBHOCTH: NPUPOJHOM, COLMAIBHOM, KYJIbTYpPHOH,
TEXHUUYECKOH Cpeibl, - UCIOINB3YS AJI ’TOT0 XUMHUYECKHUE 3HAHMUS,

e pa3BUTUS y OOy4aromMxcsd YyMEHHUH pa3nudath (akTbl U OICHKH, CpPaBHUBATh
OLICHOYHBIC BBIBOJIBI, BHJIETh MX CBS3b C KPUTEPUSMH OIICHOK M CBS3b KPUTEPHUEB C
onpenenéHHON cUCTEMOM IeHHOCTeH, (GopMynHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
TIO3HIINIO;

e mpuoOpeTeHHe OOYYAIOUIMMHUCS  OMBITa PA3HOOOPA3HOH NEATENHHOCTH, MO3HAHHUS U
CaMOIO3HAHUS; KIIOUEBBIX HABBIKOB, MMEIOUIMX YHHBEpPCAJbHOE 3HAUYEHUE JUIs
pa3IMYHBIX BHUJOB JESTEIBHOCTH (HABBHIKOB pEIICHUS TPOOJIeM, MPUHITHS PEUICHUH,
MIOWCKa, aHaju3a U 00paboTKM MH(pOpMalMK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB
U3MEPEHUH, COTPYAHUYECTBA, 0€30MACHOTO OOpAIeHHS C BEIIECTBAMU B TIOBCEAHEBHOM
JKU3HH)

B mporpammy BKITFOUEHO COJiepKaHNe, HAITPaBICHHOE Ha ()OPMHUPOBAHUE Y CTYIEHTOB
KOMIIETEHIIMHI, He0O0X0auMBIX 11 KauecTBeHHOro ocBoeHus OITOII CITO Ha 6a3e 0CHOBHOTO
o0uiero o0pa3oBaHusl ¢ MOJIyUEHHUEM CPEJHEro oOIIero 00pa30BaHUs; MPOrpaMMbl OJTOTOBKU
cnernuanuctoB cpennero 3sena (IIICC3).

B mporpamme yrouHeHO conepkaHue yuyeOHOTO MaTepualia, MOCIeA0BaTeIbHOCTh €T0
U3y4eHHsI, pacmpesiesieHre y4yeOHBIX 4YacoB, KOHKPETH3HPOBAaHbI TeMaTWKa pedepaToB, BHUIbI
CaMOCTOSITENIBHBIX ~ pabOT CTYIEHTOB € Y4Y€TOM CHenu(uKd TpOrpaMMbl  TTOATOTOBKH
CHELHATNCTOB CPEIHEro 3BeHa

2.0BIIAA XAPAKTEPUCTUKA YUYEBHOM JUCIHHAITINHBI
«XHUMMUS»

W3ydyeHrne XuMuUU B MPOQEeCcCHOHATBHBIX 00pa30BaTENbHBIX OPTaHMU3AIMIX CPETHETO
MpoeCCHOHAIBHOTO 00pa30BaHUsS HMMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT MPOQUIsS
npodecCHOHaTBLHOr0 00pa3oBaHusl. DTO BBIpAXKAETCS Yepe3 cojiepkaHue o0yueHHsl, KOJIMYECTBO
YaCoB, BBIACIACMBIX Ha MH3YUCHHUC OTACIBHBIX TEM IMPOrpaMMBI, FJIY6I/IHy X OCBOCHUA
oOydaromuMucs, depe3 o0bEM M XapakTep NPAaKTHUECKUX 3aHSATHI, BHUIBI BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

[Tpu ocBoenuu cneuuansHocteit CIIO TexHMYeckoro mpoduis npodeccuoHaNIbHOTO
00pa3zoBaHus XUMHUS U3ydaeTcst Oosee yriryoseHHo, Kak TpodribHas ydeOHas TUCIUTUIMHA.



3.MECTO YYEBHOH JUCHHUIIJIMHBI B YYEBHOM ILJTAHE

B npodeccronanbHbpIx 00pa3oBaTEeIbHBIX OpPraHU3alUAX CPEAHEro MpogecCHOHATBHOTO
oOpa3oBaHus y4yeOHas IUCHMIUIMHA «XHMHs» HU3y4daeTcs B 00I1e00pa3oBaTEIbHOM IIHMKIIE
yueonoro OIIOII CIIO IITICC3

4.PE3YJIbTATBI OCBOEHUSA YUEBHOM JUCHUTIJIUHBI

OcBocHHe cofep)aHus y4eOHOU TUCIUIUIMHBI « XUMUS», 00CCIICUUBACT JOCTHKCHHE
00y4YaroIMMUCS CIEAYIOUUX Pe3yIbTaTOB!

Pe3y.]'II>TaTI)I OCBOCHHA yqe6H0171 JAUCHUITIIMHBI

OO011111€ KOMIIETEHIINH

JInuHoOCTHBIE:

- TOTOBHOCTh K IPOJOJDKEHUIO 00pa30BaHMS
U TIOBBIIICHUS KBaMH(UKauuu B n30paHHON
npodeccruoHaNbHON JeSATEIIEHOCTH u
O0BEKTHBHOE OCO3HAHUE POJH XUMHYECKHX
KOMITETEHIIH B 3TOM;

YMCHUC HCIIOJIB30BaTh JOCTHIXCHHUA
COBpeMeHHOﬁ XUMHUYECKOM HAayYKH U XUMHUYC-
CKHX TEXHOJIOTHI JUIA IIOBBIIIICHU A

COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHUS
B BBIOpaHHOU TIPOQeCCHOHATBHOM
JeATEIILHOCTH;

OK 1. [loHumaTh CynIHOCTbh M COIIMAJIBHYIO
3HaYMMOCTb CBOeH Oynymel mnpodeccun,
MPOSIBIISATH K HEH YCTOWYMBBII UHTEpEC.

MeTanpenMeTHMe:

- HCIOJB30BAHME  PA3JIMYHBIX  BHUJOB
IIO3HABATEJILHOMN 1€ATEIbHOCTH U OCHOBHBIX

MHTEJJIEKTYaJIbHBIX oOlepanuil (IOCTaHOBKHU
3a1aud, GOpMyJIUpOBaHUS TUIOTE3, aHAIN3A

W CUHTE3a, CpaBHEHUs,  000OIICHMUS,
CHCTEeMaTHU3alliH, BBISBICHUS
MPUYNHHO-CIICICTBEHHBIX  CBSI3€H, ITOWCKA

aHaJIoroB, (OPMYJIMPOBAHNUS BBIBOJIOB)

JUIS ~ peUIeHWsT  TIOCTaBIIEHHOW  3aja4H,
NPUMEHEHHE OCHOBHBIX METO/IOB TIO3HAHUS
(HaboIeHNs, HAYYHOT'O SKCIIEPUMEHTA) IS
U3YyUEHHs PA3JIMYHBIX CTOPOH XHUMHYECKHX
O0BEKTOB W  TPOLECCOB, C KOTOPBIMU
BO3HMKAEeT HEOOXOAMMOCTh CTAJIKMBATHCS B
npodeccuoHaIbHOM chepe

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO
JeSITeIbHOCTD, BBIOMPATh THUIIOBBIE METOJIBI U
CHOCOOBI BBITIOJTHEHUSI TPOPECCHOHATBHBIX
3ajjay, OIIEHHWBaTh MX 3(P(EKTUBHOCTh U
Ka4ecTBO.

OK 3. [Ipynumars pemeHns B CTaHAAPTHBIX
Y HECTAHJAPTHBIX CUTYALUsAX U HECTH 32 HUX
OTBETCTBEHHOCTh

- ACII0JIB30BAHNE PA3JIMYHBIX HICTOYHHUKOB
JUTSI TIOJTYYEeHUS XUMUYECKON nHpopMaIuu,
yYMEHUE OLICHUTH €€ JOCTOBEPHOCTD IS
JOCTUKEHUS XOPOIINX

pe3ysbTaToB B MpOoeccCHOHAILHOU cdepe;

OK 4. OcymiecTBiATh MOUCK U
MCIIOIh30BaHue WH(POpMAIUu, HE0OXOAMMOM
1St 9 PEKTUBHOTO BBHITTOTHEHUS
poQeCCHOHAIBHBIX 3a]1a4,
po(hecCHOHALHOTO ¥ TMYHOCTHOTO
pa3BUTHA.

OK 5. Mcnonp3oBaTh HH(OPMAIIMOHHO-
KOMMYHHKAITUOHHBIC TEXHOJIOTHH B
po(hecCHOHALHOM IS TENIbHOCTH

IIpeamerHbIe:

- BJIaACHUC OCHOBHBIMH MCTOAAMU HAYYHOT'O
IMMO3HaHMs, UCITIOJIb3YEMBbIMU B XUMHUHN

OK 2. Opranu3oBblBaTh  COOCTBEHHYIO
JIeSITEJIbHOCTh, BEIOWPATh TUIIOBBIE METOJIBI U




HAOII0IEHUEM, OITUCAHUEM, U3MEPEHHUEM,
AKCTIEPUMEHTOM; YMEHHE 00padaThIBaTh,
00BACHSITH PE3YIbTAThI IPOBCACHHBIX
OIIBITOB M JIEJIaTh BBIBOJIBI, TOTOBHOCTD U
CIIOCOOHOCTH IMPUMCHATH MCTOAbI ITO3HAHW A
NIPY PEIICHUU MPAKTHYECKUX 33124

CHOCOOBI BBITIOJIHEHUSI TPOPECCHOHATBHBIX
3a/1ay, OIEeHUBaTh WX JPHEKTUBHOCTH U
KauyecTBO.

OK 3. IIpyHuMath peiieHus: B CTaHIapTHBIX
Y HECTAHJIAPTHBIX CUTYAIlUsX ¥ HECTH 3a HUX
OTBETCTBEHHOCTh

— c(OPMHPOBAHHOCTh YMEHHSI JaBaTh
KOJINYECTBEHHBIE OLIEHKHU U ITPOU3BOIUTH
pacyeTsl 0 XUMHUECKUM (popmyiam u
YpPaBHEHUSIM;

OK 3. [Ipynumars pemieHus B CTaHAapTHBIX
Y HECTaH/IapPTHBIX CUTYallUsAX U HECTH 3a HUX
OTBETCTBEHHOCTh

- ¢(hOpMUPOBAHHOCTh COOCTBEHHOM MO3ULIUU
10 OTHOIICHHIO K XUMHUYECKOH
uHpoOpMaluy, MOTy4yaeMoll u3
HCTOYHHKOB

pa3HbIX

OK 4. Ocy1tiecTBiATh MOUCK U
UCII0JIb30BaHUe HH(MOPMAIHH, HEOOXOIUMON
TUtst 3 PEKTUBHOTO BBHITTOTHEHUS
npodeCCHOHATBHBIX 33/1ad,
MPOPECCUOHAIIBHOTO U IMYHOCTHOTO
pa3BUTHSL.

OK 5. Ucnonb3oBath nH(OpMALIIOHHO-
KOMMYHHUKAI[HOHHBIC TEXHOJIOTUU B

PO ECCHOHAIBHON e TETHHOCTH

XapaKTepl/lCTI/IKa OCHOBHBIX BUA0B J1€ATCJIbHOCTH oﬁyqaloumxca (Ha YpPoOBHE y‘leﬁHI)IX

NelcTBHIl)

VYmenua

3anuceIBaTh HCOPraHUYCCKUC U OPraHNu4YCCKUC BCIICCTBA, OTpaKad HMX COCTaB C IIOMOIIBLIO

XUMUYECKHX (hopmy

I/I306pa)KaTB XUMHUYCCKUEC ITPOHCCChl C MOMOMIBIO ypaBHCHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

OHGpHpOBaTB CICAYIOUMHU XUMHUYCCKUMU MMOHATHAMMN: BEIICCTBO, OTHOCUTCIILHBIC aTOMHAA U
MOJICKYJIIpHAast MaCChbl, NOH, MOJIIpHAA Macca, MOJ'IHpHBIfI 00BeM 1"3.3006]33.3HBIX BCIICCTB,
BCIIECCTBA MOJICKYJIAPHOI'O U HEMOJICKYJIIAPHOTI'O CTPOCHUA, pACTBOPLI, SJICKTPOJIUTUYICCKAA
Aaucconuanusa, CKOpoCTb XHUMHYECKOH pCaKInu, erIepo,HHLIﬁ CKCJICT, q)YHKL[I/IOHaHBHaH Tpyiia

YcranaBinBaTh HpH‘-IPIHHO-CJ'IGI[CTBCHHOfI CBA3U MCKAY COACPKAHUEM 3aKOHOB COXpPaHCHUA
MAacCChl BEIICCTB U IMOCTOAHCTBA COCTaBa MW HAITMCAHUCM XHMHUYCCKUX (l)OpMy.]'I n ypaBHeHI/Iﬁ

Hcnonb3oBathk B yueOHOM U TPO(ECCUOHATBLHOMN IS TEIbHOCTH

XUMHYCCKUX TCPMUHOB U CUMBOJIMKHU

KnaccugpuiupoBaTe XUMUYECKHE PEAKIUH MO PA3IMYHBIM IPU3HAKAM: YHCITY U COCTaBY
IPOAYKTOB U peareHToB, TeMI0BoMY 3(dekTy, HanpaBieHuo, ¢pa3e, HATMYHMIO KaTaau3aTopa,
U3MEHEHHIO CTENEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOHIMX BEIIECTBA.

YcraHaBauBaTh 3aBUCHMOCTH MCKAY Ka4eCTBEHHOM M KOJINYECTBEHHOM CTOpOHaAMH

XUMHUYECKUX 00BEKTOB M MPOIIECCOB

Pemate pacueTHble 3a7aud O XUMUYECKUM (OpMysIaM U YpaBHEHUSIM

3nanusn

Baxueiiine XUMHYECKHUE IOHATHS: BELIECTBO, XUMUUYECKUM DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEJIbHBIE aTOMHASI U MOJIEKYJISIPHAsI MacCChl, HOH, aJUTIOTPOIHS, N30TOIbI, XUMUYECKas
CBS3b, MIEKTPOOTPULIATEIIBHOCTD, BAJIECHTHOCTD, CTEIIEHb OKUCIIEHM], MOJIb, MOJIIpHAsl Macca,
MOJIIpHBIA 00BEM, BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPHI,
JJIEKTPOJIUT U HEAIEKTPOIIUT, DJIEKTPOIUTHYECKAs JUCCOLMALINS, OKUCIIUTEIDb U
BOCCTaHOBUTEIIb, OKUCIIEHNE U BOCCTAHOBIICHHE, TEIUIOBOM 3P QEKT peaku, CKOPOCTh
XUMUYECKOU PEAKLUU, KaTallu3, XUMUYECKOE PAaBHOBECUE, YITIEPOIHBIN CKEIIET,
(GyHKIMOHAJIbHAs TPYIa, U30MEpHsl, TOMOJIOTUS




OCHOBHBIG 3aKOHBI XUMHH COXpaHeHI/I}I MacCChl B€EIICCTB, IIOCTOAHCTBA COCTAaBa,
MePUONYECKUHN 3aKOH

OCHOBHBIC TCOPpHUUN XUMHHU: XHUMHYECKOM CBs3U, BHCKTpOHHTI/I‘{eCKOﬁ Aaucconuanu, CTpoOCHUA
OPraHu4YCCKUx CO@,Z[I/IHeHI/Iﬁ

3aBUCUMOCTH CKOPOCTH XHUMUUYECKOW PEAKIIMU U MOJIOKEHUS XUMUYECKOTO PaBHOBECHUS OT
pa3anyHbIX (PaKTOPOB

Baxxuneiiue BemiecTBa 1 MaTepualibl: OCHOBHBIE METAJIBI M CIUIABBI; CEpHAsi, COJITHAs, a30THAs
1 YKCyCHasl KUCIIOTBI; IEJI0YH, aMMHUaK, MUHEpaJIbHbIE YI0OpEHUs, METaH, dTHUJICH, alleTUJICH,
OCH301J1, 3TaHOJI, )KUPBI, MbLJIa, TJIFOK03a, caxapo3a, KpaxMal, KiieT4aTka, OeJIKU, HCKYCCTBEHHBIC
Y CHHTETUYECKUE BOJIOKHA, KAYIYKH, IJIACTMACCHI;

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUIIIUHBI

Bup yueOHoii padoThl KosmnuectBo
4acoB

O0bem 00pa3oBaTeIbHOI HATPY3KH 80
KoHcynbranuu 2
Bcero yueOHbIX 3aHATHH 78
B TOM YHCIIE:
JlabopaTopHble U IPaAKTUYECKUE 3aHATHS 24
Koncyapranumn 2
[IpomexxyrouHasi aTTecTanust  BO 2 ceMecTpe B dopme ougpepenyuposannozo
3auema




5. TEMATHYECKOE IINTAHUPOBAHUE wu coaepxanue y4eOHOM JMCHUIITTUHBI « XHUMUS»

HaumenoBanue Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaKTHYeCKHe PadoThl, Kon- | YpoBennb
pa3/iesioB U TeM CaMOCTOfITeIbHAsl padoTa o0y4arommxcst BO | OCBOCHMA
4acoB
1 2 3 4
Beenenne 1.HayuHnble MeTO/IbI TI03HAHUS BELIECTB U XMMHUUYECKUX SIBJIEHUN. PoJb sKCcniepuMeHTa 1 2
TEOPHH B XUMHUHU. MoJIenpoBaHNe XMMUYECKHX MPOLECCOB. 3HAUEHNE XUMUH IIPH OCBOCHUH 1-2
npodeccuit
1. OO0mas u HeopraHu4veckasi XuMus 40

1.1 OcHoBHBIE
XUMHYeCKHe MOHATUS 1 | Pe3yabTaThl 0CBOEHHSs yUeOHOI eI TeJbHOCTH 2 1-2
3aKOHBI IIpenmeTrHble:

00151ceH ymemp - OOBSCHSITD OHATHUS «BEIIECTBOY, KIIPOCTOE BEIIECTBOY, «CII0KHOE BEIIECTBOY;
OnpeacIsATbL BAJICHTHOCTU XUMHUYCCKUX 3JIEMCHTOB, COCTABJIATH q)OpMYJ'H)I COGHHHCHHﬁ,
MIPOU3BOUTH KAUECTBEHHBIN U KOJTMUECTBEHHBIN aHAIIN3 COCTaBa XUMUYECKUX COCIMHEHUH,
pemath pacu€THBIC 3a]a4H Ha ONpeeliCHUE KOJMIECTBA BENIECTBA, HAXOKICHIE MAaCCOBOW JTOITU
XUMHYECKHX DJIEMEHTOB B CJIOKHOM BEII[ECTBE

00/1ICeH 3HaAmb - OTIpeieTicHUsT W (POPMYITHPOBKA XHUMHUYECKUX TTOHSITHIA: BEIIECTBO,
XUMHUYECKHM SJIEMEHT, aTOM, MOJIeKYyJa, OTHOCUTEIbHbIC aTOMHAsl U MOJIEKYJIIpHAs MacChl,
AJUIOTPOIINA, U30TOIIbI, SJICKTPOOTPHUIATCIbHOCTh, HA3BAHUA XUMHUYCCKUX IJICMCHTOB, MOJIb,
MOJISIpHas Macca, MOJISIPHBIA 00BeM ra3000pa3HbIX BEIIECTB;

MeTtanpeaMeTHble: YMCHHE ONIPEICIIATh 1IETh YICOHOU JIeATEIIBHOCTH, UCKATh CPEJICTBA €€
OCYIIECTBIIEHUS, paboTas Mo IJIaHy, CBEPATh CBOM JICHCTBUS C IEIBIO;

CO3/1aBaTh MOJICITH C BBIJICIICHUEM CYIECTBEHHBIX XapaKTEPUCTUK 00BEKTa U TIPEICTABICHUEM UX B
3HAKOBO-CUMBOJIMYECKOU (popMe; yCTaHABIUBATH MPUYUHHO-CIIEACTBEHHOMN CBSI3U MEXKIY
coJiep’KaHUEeM 3TUX 3aKOHOB M HallMCAaHUEM XUMUYECKUX (POpMyI U ypaBHEHUH, GOPMYIUPOBATH
BBIBO/IbI, UCIIOJIb30BaTh PA3WYHbIC HCTOYHUKHU JIJISl TIOJTYYSHHS] XUMUYeCcKoi HH(pOpMaIuy,
OIICHHUBAThH €€ JOCTOBEPHOCTH

Coaep:xanue yueOHOro MaTepuaJia

2. OCHOBHBIE TIOHATHS XUMHH: BEIIECTBO, aTOM, MOJIEKYJIa, XUMUYECKUH DIIEMEHT. AJUIOTPOTHSL. 2




IIpocTeie u cnoxHbie BenecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBI COCTAB BELIECTB.

Xumudeckue 3Haku U Gopmyibl. OTHOCUTENBHBIE aTOMHAsI 1 MOJICKYJIApHas Macchl. KonudecTBo
BemecTBa. OCHOBHBIE 3aKOHBI XUMUU: CTEXMOMETPHS, 3aKOH COXPAaHEHHUSI MacChl BEILIECTBA, 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHON CTPYKTYPbI, 3aKOH ABOTaIpO U CIEJICTBUS U3 HETO.

CamocrosiTeibHas padora:

HNHpopMalnoOHHO- KOMMYHUKAaTHUBHAs KOMIIETEHIIMS - aHAJIM3 TEMAaTHKH COOOILEHUH, JOKIa/10B,
IIPOEKTOB I10 TEMaM:

«HaHoTexHo10rus Kak NpUOPUTETHOE HAIPaBJIEHUE PAa3BUTHUS HAYKH U IPOM3BOJICTBA

B Poccniickoit ®denepanum»

«AJIOTPOIUS. METAIJIOB)

1.2 Tlepuoamyeckuii
3aKOH M NepHoANYecKast
CHCTEMA B CBETe
COBpEeMEHHBIX
NpeacTaBJICHU 0
CTPOEHHMH aTOMa

Pe3yabTaTbl 0CBOEHUS YUeOHOM 1eSITeJILHOCTH

IIpexmeTHbIE:

00./151ceH yMemb - YCTaHABIWBATh HBOJIIOIMOHHYIO CYIIHOCTh MEHJEJIEEBCKON M COBPEMEHHOM
(bOopMyITHUPOBOK MEPHOTUIECKOTO 3aKOHA, OOBICHATh (PU3MUECKH CMBICT CHUMBOJIUKU
MEPUOANYCCKON TabIuIbl XUMHUYECKUX deMeHToB .M. Meneneera (HOMEpOB diie-

MEHTa, IepHoJia, TPYIIbl), JaBaTh XapaKTEPUCTUKY SIEMEHTOB MajbIX M OOJBIINX NEPUOIOB IO
ux nonoxenuto B [lepnoanueckoii cucreme [{.M1.Menneneena

00/1)ICeH 3Hamb - CTPOSHUE aTOMa, COBPEMEHHYIO (DOPMYIUPOBKY MEPUOTUIECKOTO 3aKOHA,
CTPYKTYPY NMEPUOANYECKON CUCTEMbl XUMUYecKux eMmeHToB /.M. MenaeneeBa, puznueckuit
CMBICII TOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEpa Meproia U HoMepa rPYIIIIbL.

MeTanpeamMeTrHble: YMEHHE YCTaHABIWBATH MPUYMHHO-CIIEICTBEHHBIE CBS3H MEX]Y CTPOECHHUEM
aToOMa ¥ 3aKOHOMEPHOCTSIMH U3MEHEHHUS CBOMCTB 2JIEMEHTOB U 00pPa30BaHHBIX MU BEIIECTB B
nepuoiax u rpymmax, GopMyaupoBaTh BIBOJIBI, HCIIOJIB30BATh PA3IMUYHbIE UCTOUYHUKH JIJIS
MOJTyYeHUs] XUMUYECKON HHOpMAIINH, OIICHUBATh €€ TOCTOBEPHOCTh

Coaep:xxaHue yueOHOro MaTepuaJa:

3.Ilepuonuueckuii 3axkon [[.11.Menneneesa. [lepuoandeckas Tabnuiia XUMHYECKUX TIEMEHTOB —
rpagudeckoe 0TOOpaKeHHUE MEPUOANIECKOTO 3akoHa. CTPYKTypa MepuoOANIECKON TaOIUIIbL:
nepuoAbl (Malbie U 60JbINNe), TPYNIbI (TIaBHas U modouHas). CtpoeHue aroma u [lepuoanaeckuii
3akoH JI.Ml.MenzeneeBa. Sapo (MpoTOHBI U HEUTPOHBI) U ANEKTPOHHASI 000104Ka. 130TONBI.

4.9nexTpoHHas o0onouka. CTpoeHue 3JIEKTPOHHBIX (POPMY JIEMEHTOB OOJIBIINX U MaCHbKUX
NEePHUOJIOB

CamocTtosiTeibHAs padoTa 00yYaloIMXCS:
HMHdopManilnoHHO- KOMMYHHKATHBHAs KOMIIETEHIMS -110J00p HH(POPMALIMOHHBIX MaTEPHUAJIOB IO




TEeMaM:

«Xwuznb u pesrenpaocts .M. MenneneeBa»

«IleproanyeckoMy 3aKOHY OY/yIllee HE TPO3UT PA3PYIICHUEM. . .»

«Cunre3 114-ro snemenTa — TpuyMmd pPOCCUMCKUX (PU3UKOB-SIICPIIUKOBY
«M30TO0mBI BOJOpPOAA»

«Hcnonb3oBaHue paiiOaKTUBHBIX U30TONOB B TEXHUYECKUX LIETISX)
«PeHTreHOBCKOE M3TyUYE€HUE U €r0 UCIOIb30BAHNE B TEXHUKE U MEJIULIUHE»

1.3 Crpoenue BemecTBa

Pe3yabTaTbl 0CBOCHUSI YUeOHOH JeSITEJIbHOCTH

IIpeamerHbIe:

00711ceH ymems - OOBSICHATH MPUPOAY XUMHUUYECKOH CBSI3U (MOHHOM, KOBaJICHTHOM,
MeTaHHH‘IGCKOI;'I) N TOJIIPHOCTD CBA3U U IMMOJIAPHOCTb MOJICKYJIbI, OIPCACIIATh THIIbI XUMHYECKOM
CBSI3M B XUMUYECKHX COCTUHEHUSIX, OOBACHATh MEXaHU3M OOpa30BaHUS KOBAJCHTHOW CBS3U
(oOMEHHBIN ¥ JOHOPHO-AKIEIITOPHBII), OOBACHITh 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa
U CTPOCHHMSI KPUCTAIITUYECKUX PEIIETOK;

00/1ICeH. 3HAMmMb - TIOHITUE «KPUCTAJUINYECKAs PEIIETKAY», OCHOBHBIE TUIIBI XUMUYECKON CBA3H:
KOBaJICHTHA IMOJIAPHAs M HETIOJIApHAs, HOHHAS, METAJNINYECKasi U BOJOPOIHAS, MEXAHU3M
06pa3013aH1/1$1 XUMHUYCCKUX CB$I3€I>1, B3aUMOCBA3b MCKAY CTPOCHUCM, TUIIAMU CBA3U U CBOMCTBaAMH
BEUIECTB, TOHATHE «IMYIIBCUN, «CYCIIEH3UN, «30JIN», «KOAryJISLUA», «CHHEPEZUCH
MeranpeamerHble: yMEHUE aHAIUM3UPOBATh CTPOEHUE BEILECTB, CPABHUBATh CBOMCTBA BEIIECTB
Ha OCHOBE MX CTPOEHUsI, 0000111aTh, BBIABIATh NPUYMHHO-CIIECTBEHHBIE CBA3U MEXKAY
CTPOCHUEM, CBOMCTBAMH W THIIAMH XMMHUUYECKOM CBS3H BCIICCTB, (pOpMYIII/IpOBaTI) BBIBOJbI, J1JI4
pelleHNs TOCTAaBICHHON 3a7jau, HaOJIr0AaTh, UCIIOIB30BAaTh PA3IMUHbIE HCTOUHUKU JUIS
MOJIyYEHUs! XMMUYECKON NH(OpMaILK, yMEHHE OLIEHUTh €€ I0CTOBEPHOCTh

Coaep:xanue y4eOHOIro MaTepuaJa;

5.Bunibl XxuMudecko CBA3M: MOHHASI XUMUYECKas CBS3b — HMOHHBIE KPUCTANINYECKUE PEIIETKH,
CBOICTBA BELLIECTB C MOHHBIM THUIIOM KPUCTAJNINYECKON pemeTku. KoBaneHTHas XUMHAYECKas
CBSI3b: MOJISIPHAs U HEMoJsipHas. MexaHu3M 00pa3oBaHuUsl KOBAaJIEHTHOH CBs3U (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIH). MoNeKyIsipHbIE U aTOMHbBIE KpUCTAJTMUeCcKue pemeTku. CBoHCTBa
BEIIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUTMUYECKUMH pelieTkaMu. MeTaminueckas CBA3b.
MeTtannnueckasi KpUCTaNIMYECKasl pelIeTKa M METANINYECKasi XMMHUYECKas CBS3b.

6.ArperaTHoe cOCTOsIHHE BelIecTB. UnCThIE BEIIEeCTBA, CMECH, UCIIEPCHBIE CHCTEMBI.
KontposasHas padora Nel

CamocTtosiTeibHAs padoTa 00y4yalOmMXCs:
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[ToBTOpEeHME TEKIIMOHHOTO MaTepraia; paboTa co CIPaBOYHUKAMH IO XMMHH 10 Ta0IHIIaM
«ATOMHbBIE, MOJIEKYJIIPHBIE U HOHHBIE PEHIETKI

1.4 Bona. PactBopbl.
DJIeKTPOJIUTHYECKAS
AUCCOIUALNS

Pe3yabTaThl 0CBOEHUSI YUeOHOI 1A TeIbHOCTH

IIpenmeTtHbIe:

JT0JI2KeH YMETh - XapaKTeprU30BaTh BOAY KaK PACTBOPUTEIb, OOBACHSATH 3aBUCUMOCTD
pPacTBOPUMOCTH Ta30B, )KHUJIKOCTEH U TBEPABIX BELIECTB OT PA3IUYHBIX (PAaKTOPOB, BHIPAKATH
KOHIICHTPAIIMHU BEIIECTBA B PACTBOPE; IaBATh OMPEACICHUE «IICKTPOIUTHI» U KHEIICKTPOIIUTHY,
OOBSACHATH MEXAHU3M SJIEKTPOIUTUYECKON TUCCOLMAIIMY ISl BEHIECTB C Pa3IMUYHBIMU TUTIAMU
XUMHYECKOHU CBs3U, pCUIATh paC‘-IéTHI)Ie 3ala41 Ha HAXOXACHWHN KOHLCHTPALUU, MaccoBOU J0JIN
pPacTBOPEHHOIO BELIECTBA, TOTOBUTH PACTBOPHI 3a/1aHHOMN KOHIIEHTPALIUU

JAO0JIKEH 3HATH - TOHSTHS «BEHIECCTBOY, «CMECHY, «PACTBOPBI», «MACCOBAS I0JII PACTBOPEHHOT'O
BEIIECTBA», «KOHIIEHTPALIUS PACTBOPAY», KUCTUHHBINA PACTBOPY, IIEPECHIIICHHBII PaCTBOP»,
((H&CI)IIHGHHI)Iﬁ pPacTBOpP», PACTBOPCCTCIICHD BHGKTpOHHTI/I‘ICCKOﬁ Jucconuanuu, CUJIbHBIC 1
Ca0bIe ANEKTPOJIUTHI; KUCIOTHI, OCHOBAHUS M COJIM KaK DJIEKTPOJIUTHI, CIIOCOOBI PEIICHUs
pacuéTHBIX 337a4 Ha HAXOXKJECHUE MAaCCOBBIX JIOJIEH PAcTBOPEHHOTO BEIIECTBA B PACTBOPE,
KOHIIEHTPAIIUU BEIIECTB B

MeranpeaMeTHble: YMEHUE YCTAaHABJIMBATH 3aBUCHMOCTH MEXKIY KaYeCTBEHHOU 1
KOJIMYECTBEHHOW CTOPOHAMH XMMHUYECKHX O0OBEKTOB U MPOIIECCOB; HAXOAUTH CIIOCOOBI PEIICHUS
pacU€THBIX 33J]a4 Ha HAXOXKJECHUE MAaCCOBBIX JIOJIEH PAacTBOPEHHOTO BEIIECTBA B PACTBOPE,
KOHIIEHTPAIIMHU BEIIECTB B PACTBOPE, BBHIMOIHATH XUMUYECKUHN IKCIIEPUMEHT MOJTHOM
COOTBETCTBUHU C MPaBUIIAMH O€30TIACHOCTH, HA0JIF0/1aTh, aHATM3UPOBATH, OTIMCHIBATh PE3YJIBTATHI
MIPOBEJICHHOTO YKCIIEPUMEHTA, ()OPMYIUPOBATH BHIBOJIBI.

Coaep:xxanue yueOHOro MaTepuaJa;

7.Bona. PactBopsl. PacTBopenue. Bona kak pactBoputens. PactBopumocTs BelecTs. PacTBopbl.
Cnioco0ObI BeIpaXKeHHS] KOHIIEHTpaIMi pacTBOpoB. MaccoBasi 710J11 pacCTBOPEHHOTO BEIIECTBA

8.3J’IeKTpOJ'II/ITI/I‘-IeCKa}I Jucconuanus. 9HeKTpOJ'II/ITBI N HCOJICKTPOUTHI. CuiibHBIC U cl1a0ble
OJICKTPOJIUTHI. OCHOBHBIE TIOJIOKEHHUS TCOpHUHN BHGKTPOJIHTH‘IGCKOI;'I JUucconuanumn

9.JIa6opaTopnas padora Nel «TertoBbie 3 dekTsI Tpu pacTBopeHUH. [IpUroToBIICHNE pacTBOpa
3a/IaHHOM KOHILIEHTPALIUK»

2-3
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Camocmoamenvnas paboma o0yuarouuxca:

Ananuz cocmasa 00pazy06 MUHEPAILHBIX 800, O3HAKOMJIEHUE C MEMOOUKOU BbIPAUUBAHIUSL
KPUCMANL08 NOBAPEHHOU CONU UNU MEOHO20 KYNOPOCAd, KOHCHEKMUPOBAHUe MeMoOUx,
uccne008amenbCKue Onvinvl NO 8bIPAUWUBAHUIO KPUCMATIO8 NOBAPEHHOU CONU 8 OOMAUIHUX
YCI08UAX

1.5 Knaccuduxanus
HEOPraHU4eCcKHuX
COCIHHEHU U UX
CBOMCTBA

Pe3yabTarbl 0CBOCHUSA Y4eOHOM eATEIbHOCTH

IIpeamerHbIe:

JAOJIKEeH YMeThb - aBaTh ONPEICJICHUE U ONIEPUPOBATh CIEAYIOLIMMUA XUMUYECKUMHU MOHATUIMMU:
OKCH/JIbI, OCHOBAHWUS, KHCIIOTHI; KJIACCH(PHUIIMPOBATh KX B CBETE TEOPUH DIICKTPOIUTHICCKON
JUCCOLIMAIINU; OOBSICHATH CYIIIHOCTh XUMUYECKUX CBOMCTB M CIIOCOOOB MOJTYYCHHS, OTPaXKaTh
COCTaB KHCIIOT, COJICH, OKCHJIOB 1 OCHOBAHH C IIOMOIIBI0 XUMUYECKHUX (POPMYII, XHMHUYECKUX
MIPOLIECCOB € MTOMOILbI0 YPABHEHUI XUMUUECKUX pEaKLni

JA0JI2KEeH 3HATH - TIOJIOKEHUS TCOPHH AJICKTPOIUTUICCKON TUCCONUANUH; (POPMYIIBI H CBOMCTBA
BAKHEUILINX BEIIECTB U MAaTEpUATIOB: CEPHasi, COJISIHASL, a30THASI KUCJIOTHI, 1LEJI0YU, OKCUIBL;

XMMHYSCKHE CBOMCTBA KJIACCOB HCOPTaHNYCCKUX COGHHHCHHﬁ, 3HAYCHHE KJIACCOB HCOPTraHNUYCCKUX

COCIMHCHUH JIJIS TTPOIIECCOB METAILIIO00pa0OTKH

MeranpeaMeTHble: YMEHUE YCTAaHABJIMBATH 3aBHUCHMOCTH MEXKIY Ka4eCTBEHHOU 1
KOJIMYECTBEHHOM CTOPOHAMH XUMHUYECKHX 00BEKTOB M MPOIIECCOB; UCIOIB30BaTh B YUeOHOM U
po(heCCHOHATTLHOM S TEIbHOCTH XUMHUYECKUX TEPMUHOB W CHMBOJIHKH.

pemiaTe MPaKTUKO- OPHEHTUPOBAHHBIE PACUETHBIC 33/1a4H, BBIMOIHITH XUMUYECKHMA
OKCIIEPUMEHT TTOJTHOM COOTBETCTBUH C TIpaBHIIaMH 0€3011aCHOCTH, HAOII0AaTh, aHATH3HUPOBATH,
OTHCHIBATh PE3YNIbTATHI MPOBEIEHHOTO IKCIIEPUMEHTA, (POPMYITHPOBATH BHIBOBI.
ConeprxkaHue y4eOHOT0o MaTepuaJa:

10.KucioTe! 1 X CBOMCTBA. XMMUUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUU IJIEKTPOIUTUUECKON
qucconnanuu. OCHOBaHUS U X CBOMCTBA. XMMHUYECKHE CBONCTBA OCHOBAHUM B CBETE TEOPUNU
ANEKTPONIUTHYECKON nuccounanuu. OCHOBHBIE CITOCOOBI MOyYEHUsI OCHOBAHUH.

Conu n ux cBorictBa. Conu Kak 1eKTposnThl. CoNM CpeiHNE, KUCIBIE 1 OCHOBHBIE.
XUMHUYECKUE CBOMCTBA COJIEN B CBETE TEOPHUH AJIEKTPOITUTUYECKON THCCOIMAIINH.

11.JIa6opaTopuas padora Ne2. «/cnplTaHHE PACTBOPOB KHCIOT HHANKATOPAMHU.
B3aumojeiicTBie KUCIOT ¢ MeTaJlJIaMU, OKCHJIAMU METAJUIOB, C OCHOBAHHSIMHU U COJIIMU

12.JIa6opaTopHas padora Ne3. «/cnbITanue pacTBOPOB ILeI04Yel HHINKATOPaAMHU.
B3aunmopeiicTBue mienoydeit ¢ consiMu. PasiioxkeHnne HepacTBOpUMBIX OCHOBaHUM. [lonydenue u
cBo¥icTBa aM(OTEpHOTO THPOKCHIA»

2-3
2-3

12




13.J1abopaTopHas padora Ned. «B3zaumoelicTBrE COJIeH ¢ MeTallIaMU U COJICH IPYT C APYTOM.
['uponu3 cosneil pa3IuyHOro T

CamocrosiTe/ibHasA padoTa 00yYaKOIIUXCS: COCTABICHUE OIMOPHOIO0 KOHCIIEKTA MO TEMaM:
"OKcuibl: CBOMCTBA U MoJydeHue", "INeKTpoaIuTuYecKass JUCCOUAIMs KUCIOT, OCHOBAaHUM U
coneit", BpinoiHenue ymp. 4,6 yuebnuk I.E. Pynsutuc, @.I'. ®enpaman Xumus: 11 kiacc:
y4aeOHHK 1)1 001eo0pa3oBaTenbHbIX yupexaeauii, M.: ACT: Actpenb, 2010r — cTp. 48

1. 6 Xumnueckue
peakuuu

PesyibTaThl 0CBOCHHUSI Y1eOHOI JesITeIbHOCTH

IIpexmeTHbIE:

J0JI2KeH YMeThb — KJ1acCu(ULMPOBATh BELIECTBA U MTPOLIECCHI C TOUKU 3PEHUS
OKHCJICHUSA-BOCCTAHOBJICHN I, COCTABIIATh YPABHEHUS PEAKIMM ¢ TOMOLIBIO METOA IJIEKTPOHHOTO
Oananca, KJIacCH(PUIMPOBATh XMMHUYECKHE PEAKIUU T10 Pa3IMYHBIM MPU3HAKAM: YUCITY U COCTABY
IPOAYKTOB U peareHTOB, TeMI0BOMY 3(pdekTy, HanpaBieHuo, ¢pa3e, HATMYUIO KaTaau3aTropa,
M3MEHEHHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, 00Pa3yIOLIUX BEIECTBA; OOBICHATh CYIIHOCTb
XMMHUYECKHUX MPOLIECCOB, OOBSICHATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEaKLUU U MOJIOKEHUS
XUMHUYECKOI'0 PABHOBECHS OT Pa3IU4HbIX (PAKTOPOB.

JOJIZKeH 3HATH - TUIIBl XUMUYECKUX PEaKLMH, MOHATUS «CTENEHb OKUCIECHUNY,
«BOCCTAHOBHTEIIbY, OKHCIUTENb), «CKOPOCTb XUMUYECKOW PEAKIIUN», « KaTallu3», « XUMUYECKOE
paBHOBECHE», METO/] JIEKTPOHHOTr0 OanaHca ans coctaBieHus OBP, ¢akropsl, Biusmonme Ha
CKOPOCTh XUMHUYECKON PEaKIUU

MeTtanpeamMeTHble: yYMEHUE YCTaHaBIMBAaTh 3aBUCHUMOCTBb MEX]y KaU€CTBEHHOM U
KOJIMYECTBEHHOW CTOPOHAMU XMMHUYECKUX O0OBEKTOB U MPOLIECCOB, HAXOIUTH CIIOCOOBI pEIICHHUS
pacyeTHBIX 337a4 110 XUMHUECKUM (OpMyJiaM U YpaBHEHUSM; BBIIOIHITh XUMHUECKUI
HKCIIEPUMEHT B MTOJIHOM COOTBETCTBUU C MpaBUiIaMH 0€30I1acHOCTH, HaOIoAeHue, GUKCUpoBaTh U
OINMCHIBATh PE3YNIbTATHl NPOBEAECHHOIO KCIIEPUMEHTA, IPOBOJUTh CaMOCTOSITEIbHBIN ITOUCK
XUMHUYECKON MHPOPMAIUH C UCIIOJIb30BAHUEM PA3IMYHBIX UICTOYHUKOB (HayYHO-TTOMYJISIPHBIX
U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa).

Conep:xkanue yue0OHOIro Mmarepuasa:

14 Knaccuduxkanus xumuueckux peakimii. OBP. BoccranoBurens u okucienue. Meton
3JIEKTPOHHOTO OajiaHca /ISl COCTABJICHUS YPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINM.
[ToHsiTHE O CKOPOCTH XMMHUECKUX PEAKLINUNA. 3aBUCUMOCTh CKOPOCTH XMMHUYECKHUX PEAKIIMHA OT
pa3INyYHbIX (PaKTOPOB: MPUPOJIbI pEarupyromux
BEILECTB, UX KOHUEHTPALMH, TEMIIEPATYPHI, IOBEPXHOCTU COIPUKOCHOBEHUS U UCIIOJIb30BAHUS

13




karann3atopoB. OOpPaTUMOCTh XUMUYECKUX PEAKITUH.

15.06061menue o temam 1.5 u 1.6
KonTpoJsbHasi pabGora Ne2

16.3auétHoe 3ansTHE MO pazaeny «OO0mas 1 HeOpraHUYECKask X UMHS)

17.J1adopaTopHasi pabora NeS «3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIUU OT MIPUPO/IbI
pearrupyromux BelecTB, KOHUEHTPAIMH, TEMIIEPATYPbl U IOBEPXHOCTH COIPUKOCHOBEHUS»

CamocrosiTesibHAsi padoTa 00yYaAKOIIMXCS:

NudopmaninoHHO- KOMMYHUKATUBHASI KOMIIETEHIUS — IOATOTOBKA  JIOKJIAJI0B, COOOIIICHUIA
MaTCpHraJIOB 11O TCMaM ((9H€KTpOJIPI3 " €TI0 IIPUMCHCHU A, ((FaJII)BaHOHJIaCTI/IKa, IaJIbBaHOCTCI' U,
paduHupoBanuey, «Karanus, karaan3aTopbl, HHTHOUTOPBD.

1.7 Mera/iibl "
HEeMeTaJIbI

Pe3yabTaTbl 0CBOCHUSI YUeOHOH JeSITEJIbHOCTH

IIpeamerHbIe:

JAO0JIKEeH YMeTh — XapaKTepU30BaTh COCTAB, CTPOCHUE, CBOICTBA, IIOJyUEHHE U IPUMEHEHHE
BaxkHenmmx metaios (IA u Il A rpymm, amoMuHuMs, Kee3a, a B €CTECTBEHHO-HAyYHOM Tpoduie
U HEKOTOPBIX d-37IEMEHTOB) ¥ UX COETUHEHHI, COCTaB, CTPOSHUE, CBOMCTBA, MMOTYYCHHE U
npuMmeHeHne BaxHeimmx HemeramwioB (VIII A, VIIA, VIA rpymm, a Takke azota u pocdopa,
yriaepojaa u KpeMHUS, BOJOPO/Ia) M UX COCTUHEHHI; 3aITMChIBATh XHUMHUECKHUE YPABHEHUS PEAKIIHiA;
BBITIOJIHSITH JIJAOOPATOPHBIC 3a/IaHUsI B TIOJTHOM COOTBETCTBHH C MPaBUIIaMU 0€3011aCHOCTH
AOJIKEH 3HATH - TUIBI KPUCTAIUIMYECKUX PEIIETOK METAIIJIOB, OHATHE "JIEKTPOXUMUYECKUM Pl
AKTUBHOCTH METAJTOB", "CIUIaBhl METAJIIIOB", 0OCOOCHHOCTH XUMHUYECKUX M (PU3UUECKUX CBOWUCTB
METAJIJIOB, UCMOJIb30BaHNE HEKOTOPBIX METAJNIOB M CILJIaBOB B MPOGECCHOHATBHON e TeNbHOCTH;
0COOEHHOCTH CTPOEHHUS HEMETAJIJIOB, CBOMCTBA HEMETAINIOB, 0COOCHHOCTH B3aUMOICUCTBUS
HEMETAJUIOB C KMCIOPOJIOM U IIETI0YaMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUITMYHBIX
HEMETaJUIOB, IPUMEHEHHUE HEMETAJIIOB

MeTtanpeameTHble: YMEHHE YCTaHABIMBATH IPUYUHHO - CIEACTBEHHBIE CBSI3H MEX]y CTPOEHUEM
Y CBOMCTBAaMM; CPaBHUBATh CBOMCTBA METAJIJIOB M HEMETAIIJIOB, IPUMEHSThH MOJYYEHHbIE YMEHUS
J1s1 6€30TaCHOTO MCTIOIE30BAHMS BEIIECTB M MAaTEPUAIOB B OBITY W Ha MIPOU3BOCTBE, BHITIOIHATH
XUMHUYECKHUH SKCIIEPUMEHT, COOII0Iasi TEXHUKY 0€30MaCHOCTH U MpaBuiia 0OpaIieHus ¢
AKTHBHBIMH METAJUIAMU U KUCJIOTaMU; TPOBOJIUTH CAMOCTOSITEIIbHBINA MTOMCK XUMUYECKON
nH(GOPMAIIUHU C HUCTIOTH30BAHUEM PA3IMYHbBIX UCTOYHUKOB (HAYYHO-TIOMYISPHBIX U3TAHUIA,
KOMITHIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHEeTa); MPUMEHSTH MOJy4YeHHbIE YMEHHS IS
0e30MacHOT0 UCTOIH30BaHMS BEIIECTB U MATEPUAIIOB B OBITY U Ha MPOHU3BOJICTBE.

Conep:xxanue yueOHOTro MaTepuaJia:

14




18.Metasibl: 0COOEHHOCTH CTPOCHUSI aTOMOB M KpUCTAIOB. PU3NYECKUE CBOMCTBA METAILIOB.
Knaccugukanus MeTanioB o pa3In4yHbIM IpU3HAKaM. XUMUYECKHE CBOWCTBA METAJIJIOB.
DNEKTPOXUMHUYECKUH Psii HAIPsDKEHUs MeTajlioB. MeTtaiorepmust

19.Hemeramibl: 0cOOCHHOCTH CTpOeHUsT aTOMOB. Hemerasuibl — pocTeie BeriecTBa. [Tomoxkenue
nemetauioB B [ICXD JI. . Menaeneena

20.JI1abopaTropHasi pa6ora Ne6 «Kopposusi METAILIIOB»

21.J1aGopatopHas padora Ne7 «llonydyenue, coOupanue u pacro3HaBaHue ra3oB. Pemenue
9KCHEPUMEHTAIbHBIX 33au»

CamocrosiTe1bHAs padoTa 00y4alOIIMXCH:

HNHpopMalinoHHO- KOMMYHUKATHBHAsl KOMIIETEHIIUS — IOATOTOBKA JOKJaJI0B, COOOLICHUH,
AJIEKTPOHHBIX MPE3EHTALMI 10 TeMaM K yOIMYHOM 3a1uTe:

«Ponp MeTamIoB B UCTOPUM YesIOBeUECKON UBMWIM3aLuu. VicTopus oTeyecTBeHHON

yepHOU MeTautypruu. COBpEMEHHOE METAJUTYPrH4eCcKOe IPOU3BOICTBO

«HcTopust 0TeueCTBEHHOM [IBETHON MeTalIypruu. Posib METauioB U CIUIaBOB B HAyYHO-
TEXHUUYECKOM IPOTPECCH

«Poxnarommue conu — rajaoreHbh»

«McTopust MIBEACKON CITUYKHY

2. Opranuueckasi XuMms

34

2.1 OcHOBHBIE TIOHATHSI
OPraHuYecKoi XUMHMH U
TeopHs CTPOCHUS
OPraHUYecKuX
cOoeIMHEeHU I

Pe3yiabTaThl 0CBOEHUSI Y4eOHOM AeATeJIbHOCTH

IIpeamerHsle:

AOJIKEH YMETD — J1aBaTh ONPCACIICHUC U OIICPUPOBATH CICAYIOIUMHA XUMUYCCKUMHU IMOHATHAMMU:
YIJIEPOJHBIN CKeNeT, (yHKIMOHAIbHAs TPYIINa, U30MEpHUsl, TOMOJIOTHS; XapaKTepu30BaTh B CBETE
TCOPHUU XUMHUYCCKOTO CTPOCHUSA OPraHN4CCKUX COC}II/IHCHI/If/i CBOMCTB OCHOBHEBIX KJIACCOB
OpPraHUYeCKUX COeIMHEHUH, KIacCU(PHUIIMPOBATH OPraHMUECKUE BELIECTBA MO CTPOCHHUIO
YIIIEPOJAHOIO CKEJIeTa U HATNYUIO (PYHKIIMOHAJIBHBIX TPYII, KIacCu(UIMPOBaTh peakiy B
OpPraHUYeCcKOl XMMHH, peliaTh pacuéTHbBIE 3a/1a4l M0 XMMUYECKUM (HOpMYJIaM U YpaBHEHUSAM
JA0JI7KeH 3HATh — (POPMYIUPOBKY OCHOBHBIX TOJIOKEHUIN TEOPUU XUMUIECKOTO CTPOSHHUSI
OpPraHUYeCKUX COeIMHEHUH, KJIAaCCH(PUKALINIO OPTaHUYECKUX BEUIECTB MO CTPOCHUIO YIIIEPOJAHOTO
CTEeKJIa U HATMUMIO (QYHKIHMOHAIBHBIX TPYII, KJIACCU(PHUKAIMIO peaKIMii B OpraHMueCcKON XUMUU:
pEaKIMU IPUCOETUHEHUS (THIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPOTAIOTeHUPOBAHHUS,
TUApaTaliy), peaklMK OTIIEIUIeHHs! (JeTHIpUPOBAaHHUs, NETUIPOraIor€HUPOBAHNUS, IETUAPATAIIIH ),
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peaxKuuy 3aMeIIeHUs, PEaKIIU1 U30MEPU3ALIUN ).

MertanpeameTHble: yMEHUE UCIIOIB30BaHUSl B YueOHOI U npodeccrnoHalbHOM e TeIbHOCTH
XUMHUYECKUX TEPMUHOB M CUMBOJIMKY, AaHAJIN3a U CPAaBHEHUSI IPU3HAKOB OOLIETO U Pa3IMYHOIO B
TUIIOJIOTUN PEAKIIH JIsl HEOpraHMYeCKON U OPraHn4ecKOl XUMHUH

Copaepxxanue yueOHOro MaTepuaJa:

22.1lpenmer opraHUu4ecKOi XUMUM: IPUPOJIHBIE, UCKYCCTBEHHBIE M CHHTETUYECKHE OPTaHUYECKUe 2 2
BemecTBa. Teopus cTpoeHus opranuueckux coequnenuii A.M. Byrneposa. Knaccudukanus
OpPraHUYECKUX BELIECTB: 10 CTPOSHUIO YIIIEPOJHOI0 CKeJleTa ¥ HAJIMYMIO (QYHKIIMOHAJIbHOW IPYIIIbI
23.Knaccudukanus peakuuii B opraHndeckord XuMu. OCHOBBI HOMEHKJIATYPbl OpTraHUYECKHX 2
BelecTB. Peltenne pacuéTHbIX 3a/1a4 Ha HaX0XIEHHE MOJIEKYJIIPHOM (pOopMyJIIbl OpraHu4ecKoro
BEILECTBA
CamocrosiTesibHasi padoTa 00yYAKOIIUXCSH:
WNHupopMalinoHHO- KOMMYHUKATHBHAs KOMIIETEHIIUS — TOJAMOTOBKA JIOKJIa/10B, COOOILIEHUH,
JJIEKTPOHHBIX MPE3EHTALMI 110 TEMaM:
«Ku3nb u nearenbHocTs A.M.ByTtiiepoBay
«Posb OTE4ECTBEHHBIX YUEHBIX B CTAHOBIEHUHU U PA3BUTUU MUPOBOM OpraHM4eCKON
XUMHUI
«CoOBpEMEHHBIE NTPEICTABIEHUS O TEOPUU XUMUYECKOTO CTPOEHUS»
2.2 YraeBoaopoabl u ux | Pe3yjbTaThl 0CBOeHUs y4eOHOI NeATeTbHOCTH 12 2-3

NPUPOAHBbIC HCTOYHHKH

IIpeamerHsle:

J0JIKeH YMeThb — Ha3bIBaTh OPraHUYECKHUE BEIIECTBAa IO TPUBUAIBHOMN MU MEXKyHApOIHOM
HOMEHKJIaType U OTPa’kaTh COCTAB COCTUHEHHI ¢ MOMOIIbI0 XUMUYECKUX (popmy,
XapaKTEpHU30BaTb COCTaB, CTPOCHUA, CBOﬁCTB, IMMOJIYUYCHHUEC U MPUMCHCHUC BaXHEHUIITNX KJIACCOB
YIIEBOIOPOAOB (AJIKAaHOB, ITUKIIOATKAHOB, AIKEHOB, AIKUHOB, apEHOB) U UX HanOoJee 3HAYNMbIX
IIPEACTABUTENEH, 3alIMChIBATh YPABHEHNS! XUMUYECKUX PEAKIMH, peIlaTh paCUETHBIC 3a/1a4u Ha
HAXO0XJICHHUE MOJIEKYJIPHON (POPMYITBI OPraHMUYECKUX COSAMHEHUMN, BBIMOIHATh XUMHUYECKUAN
SKCIIEPUMEHT B MTOJIHOM COOTBETCTBUHU C MpaBUIaMH 0€30IaCHOCTH.

JAOJI’KeH 3HATH — Ha3BaHUs OPraHUYECKUX COCIMHEHHMM ¢ y4ETOM MPUHAJUIEKHOCTHU K Kilaccam
OpTaHWYECKUX COCTMHECHHM, XUMUYECKHE CBOMCTBA aJIKaHOB (Ha MIpUMEPE METaHa M 3TaHa),
QIKEHOB (Ha MpUMepe STUJICHA), ATKMHOB (Ha MpUMepe alleTuiieHa), AMCHOBBIX YIIIeBOIOPOIOB (Ha
npumepe OytaaueHa-1,3 u u3omnpenHa), crnocoObl mepepadoTKu HeTH, TOHATHE «KATATUTHICCKUN» U
«TEPMUUYECKHUI» KPEKUHTH.
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MeranpeamMerHble: yMEHUE YCTaHABIMBATh 3aBUCUMOCTH MEKy KAUYECTBEHHON U
KOJINYECTBEHHON CTOPOHAMHU XUMHUYECKHUX OOBEKTOB U MPOLIECCOB, HAOII01aTh, aHAJIU3UPOBATb,
(UKCUPOBaTh, OMUCHIBATH PE3YIbTATHI IPOBEACHHOTO SKCIEPUMEHTA, J€IaTh BBIBOABI, IPOBOIUTH
CaMOCTOSITEJIbHBIA TMOUCK XUMHUYECKOW HH(POPMALIUU C UCIIOIb30BAHNEM Pa3IMUHBIX HCTOYHUKOB
(HayYyHO-TIONYJISIPHBIX M3AaHUH, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB VHTepHETa), 0OBACHTD
XMMHUYECKHE SIBJICHUS, IPOUCXOASIIMX B IIPUPOJIE, OBITY U Ha IPOU3BOICTBE

Copepxxanue y4eOHOIro MaTepuaJa;

24 Knaccuduxamus yrierogaopooB. CocTaB 1 HOMEHKIIATypa MpeesIbHbIX YIIeBOI0POI0B

25.AnkaHbl: CBOMCTBA, MpuMeHeHne. Kitaccudukaiys, coctaB, HOMEHKIIATypa HETPeIeIbHbBIX
YTJIEBOAOPOIOB

26.CBoiicTBa HenpeaenbHbIX yrieBogopo1oB. [Tonumepsl. Kayuyk. Pesuna.

27.Apomatuueckue yriaeBoaopoabl. ben3on. Xumudeckue cBoiicTBa O€H301a: TOpEHUE, pEeaKiuu
3aMeneHus (raJjoreHnpoBanne, HuTposanue). [IpumeHeHne OeH301a Ha OCHOBE CBOKCTB.

28.1IpupoiHbIe HICTOUHUKHU YriieBo1opooB. [Tpupoauslii ra3: coctas, IpUMEHEHHE B KaUeCTBE
toruBa. Hedts. CoctaB u nmepepabotka nedru. [leperonka Hegru. HedrenpoayKTsl.
KonTpoJsbHnas pabora Ne3

29.J1a6opaTtopHas padora Ne§ «CBolicTBa yrieBOIOPOIOB»

CamocTosiTeibHasi padoTa 00y4alOIMMXCs: U3TOTOBJIEHUE HATTIAHON TaObmuIbl « Y TIEBOAOPOIbI.
Xumuueckue cBoicTa. [lonydeHue u mpuMeHeHue»

KoHcnekTupoBanue, cocTaBlieHHE TE3UCOB HMH(POPMAIIMOHHOTO MaTepHasa 1o TeMaMm:
"[lonyuenue cuHTE3 - ra3a ¥ BOJOpOAa U3 MeTaHa'",

"IluknonapaduHbl, UX CTPOCHHUE, HAXOXKAECHUE B IPUPOJIE, PAKTUYECKOE 3HaUeHHe" (BO3MOKHO
CO3/IaHUE AJIEKTPOHHON MPE3EHTALIUHU T10 TEME),

"Baxxaeire BUIbl KaydyKoB M UX MPUMeHEeHHe" (BO3MOYKHO CO3/IaHHUE IEKTPOHHON Ipe3eHTalun
o TemMe),

" HedTs, cocTaB u cBoiicTBa",

"®pakironHas neperonka Hegru. Kpekunr. Apomaruzanus HeTenpoyKToB",

"Jkonornyeckue NpodIeMbl, BOZHUKAIOLIME pU HedTenepepadoTke»,

"[IpuMeHeHue yriieBo10po1oB B Moei mpodeccun”
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2.3
«Kucjaopoaocoaep:kanu
€ OpraHuvecKue
COeIMHEHHU»

Pe3ynbTaThl 0CBOCHUSI y4eOHOM AeATeJIbHOCTH

IIpenmeTtHbIe:

J0JIZKeH YMeTh — KJIacCU(UIIMPOBATH OPraHUYECKUE COSTMHEHH MO KIlaccaM H3- 38 HATWYHS
(GyHKIIMOHAIBHOW TPYIIIbI, Ha3bIBATh KUCIOPOI0COCpKAIINE OPraHUYECKUE COSTUHEHUS,
OOBSICHATP BIMAHUE (DYHKIIMOHAIBHBIX TPYIII HA CBOWMCTBA ajibJAETHIOB, CIIUPTOB, OPTAHUYECKUX
KHCJIOT, 3alUCHIBATh (POPMYIIBI KUCIOPOJOCOACPKAIIUX OPTaHUYECKUX COSIMHEHUM,
AHIN3UPOBATh XUMHYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUM, BBIOIHATE XUMUYECKUI
SKCIIEPUMEHT B MOJIHOM COOTBETCTBUHU C MPABUJIAMH TEXHUKH 0€30MacCHOCTH, pellaTh pacuéTHbIC
3a/1a4u

J0JI2KeH 3HATh — XapaKTEPUCTUKY BaKHEHUIINX Mpe/ICTaBUTENEH KIIAaCCOB OpraHMYeCKHUX
COCMHEHUI: METaHOJIa U 3TAHOJIA, CIIOKHBIX 3()UPOB, )KUPOB, MBI, aJIbACTHIOB ((hOPMAIIBICTHIOB
U areranpAeruja), KeTOHOB (alleToHa), KaApOOHOBBIX KUCIOT (YKCYCHON KHUCIIOTHI)
MeTanpeaMeTHble: yMEHHUE HCIIONB30BaTh B Y4eOHOU M MPO(HECCHOHAIBHON A TeIbHOCTH
XUMHUYECKHX TEPMUHOB M CUMBOJIMKH, HA0II0AaTh, (PUKCUPOBATh, AaHATU3UPOBATh, JIEIaTh BHIBOJIBI
IIPU U3YYEHUH CBOMCTB OPTaHUYECKUX COEAMHEHUHN, YCTaHABIUBATh 3aBUCUMOCTb MEXIY
KauyeCTBEHHON U KOJIMYECTBEHHON CTOPOHAMU XUMHUUYECKUX OOBEKTOB U MPOIECCOB, IPOBOAUTH
CaMOCTOSITENIbHBIN MOMCK XUMHUYECKOW MH(OPMAIIUU C UCIIOJIb30BAHUEM PA3JIIMYHBIX HICTOYHUKOB
(HayyHO-TIONYJISIPHBIX U3aHUHN, KOMIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB VHTepHETa).
Coaep:xxaHue yueOHOro MaTepuaJa:
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30.Cruptsl. 'mapokcunbHas rpymnmna kak GyHKIHoHaIbHas. [IoHATHE O MpeeIbHBIX OJJHOATOMHBIX
cnuprax. XUMUYECKHE CBOMCTBA ATaHoNa. Anbaerusl. [lonarue o0 anpaernnax. AabaeruaHast
rpymnmna Kak ¢yHKIHOHaIbHast. PopMasbAeru/l 1 ero CBOMCTBA: OKUCIIEHHE B COOTBETCTBYIOILYIO
KHCJIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIOLIUM CIIUPT.

31.Kap6oHnossle kucaoThl. Craoxuble 3¢upsl. Kupbl

32.YT1ieBobl: TIII0K03a, caxaposa, Kpaxmall, IMeJuTiio3a. [ ToKo3a — BEmecTBO ¢ IBOWCTBEHHOM
GbyHKIMEeH — anbAeTUAOCIUPT, XUMUUYECKHUE CBOMCTBA, 3HAYCHHUE B KUBOU MPUPOIE U KU3HU
YyeJioBeKa

33.J1abopaTtopHasi padora Ne9 «CBolicTBa KHCIOPOJOCOIEPKAIUX OPTAHUYECKUX COSTUHEHUI»

34.J1abopaTtopHasi padora Nel0 «KauecTBeHHbIE peaKkIMKi KHUCIOPOAOCOACPKALIINX OPTaHUIECKUX
COCTUHEHUIN)

CamocrosiTesibHAs pa0oTa 00y4alOUIMXCS: COCTaBICHHE CXeMbl 1o TeMe «KapOoHOBbIE
KHCJIOTBI: CBOMCTBA, MOJyYeHNE, TPUMEHEHNE (Ha MpUMepe YKCYCHOM KHUCIIOTHI )

2-3
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[ToaroroBka coobuieHnii, pedepaToB, HMEKTPOHHBIX MTPE3CHTAIMNA MO TEMaM:
«IKOHOMUYECKHUE aCTIeKThl MEXIYHAPOJIHOTO COTPYTHUYECTBA MO UCIIOJIb30BAHUIO
YIIIEBOIOPOAHOIO CHIPBS»

«McTopust OTKPBITHS M pa3pabOTKU ra30BbIX U HEPTIHBIX MECTOpOXKACHUHN B Poccuiickoi
Denepaunn»

«XHUMHS YTIIEBOJIOPOAHOTO CHIPhs U MOs Oyay1as mpoheccum

«YTIeBOJOPOIHOE TOIUIMBO, €70 BUJIbI U HA3HAYCHUE)

«CHHTEeTHYECKHE KaydyKH: UCTOPHUs, MHOTOOOpa3ne U MePCIEKTUBBDY

2.4 A3oTtocoaep:kamue
opraHuyeckKue
coequHenus. [lonumepsl

Pe3yiabTaThl 0CBOEHUSI Y4eOHOM AeATeJIbHOCTH

IIpexmeTHbIE:

J0JIKeH YMeTh — aHaJIM3UPOBaTh CTPOEHUE AMUHOCOIEPKAIMX YIJIEBOJOPOI0B, YCTaHABIMBATD
MPUYUHHO — CIICCTBEHHBIE CBSI3U MEXy CTPOCHHUEM U CBOMCTBAMU aMUHOCOACPKAIIUX
YIJIEBOJIOPOAOB; paccMaTpUBaTh OMOJIOIMUYECKYIO POJIb OEJIKOB U HYKJIEMHOBBIX KHUCIIOT; PEIaTh
pacuéTHble 3a7a4d, KJIaCCU(PUIMPOBATH BOJOKHA, MIIACTMACChHI

JOJIZKeH 3HATh: CTPOEHUE aMUHOCOJEpPXKAIIKX YIJIEBOJOPOJIOB; CBOMCTBA aHUJIMHA, KaK
apoMaTHUYECKOr0 aMUHA; OHATHE AMHUHOKHCIIOT, UX CTPOCHUE U CBOWCTBA; HA3HAYCHHE
aMUHOCOIep KAIllUX YIIIEBOAOPOIOB JUISl )KUBBIX OPraHU3MOB; CIIOCOOBI pelIeHHs pacu€THBIX 3a/ad,
CTPOEHHE U MOHATHE MPUPOJHBIX U CUHTETUYECKUX TTOJIMMEPOB, UX

CBOMCTBA, CTPOCHHE U IPUMEHEHHE

MeranpeameTHble: YMEHHE YCTAaHABIMBATh 3aBUCHUMOCTU MEKIY KaU€CTBEHHON U
KOJIMYECTBEHHOW CTOPOHAMU XMMHUYECKHX OOBEKTOB U MPOLIECCOB, HAOMIOAATh, AHAIU3UPOBATD,
(buKCUpOBaTh, ONMHMCHIBATh PE3YNILTATHI MPOBEIEHHOTO IKCIIEPUMEHTA, JIENaTh BBIBOJIBI, TPOBOAHTH
CaMOCTOSITEIIbHBIN TONCK XUMHYECKOM HHq)OpMaHHH C UCITIOJIb30BAHUECM PA3JTUMYHBIX NCTOYHUKOB
(Hay49HO-TIOMYNSIPHBIX M3AaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), 00BACHATH
XUMHUYECKHE SIBJICHUS, IPOUCXOIALINX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE.

Conep:xanue yueOHOro MaTepuaJa:
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35.Amunsl. [Tonstie 06 amuHax. Anudarnyeckue aMUHbI, UX Kjaccu(UKaus 1 HOMEHKIIATypa..
AwmuHOKHCHOTHL. benkn. [lepBudHas, BTopudHast, TpETHYHAS CTPYKTYPBI OETTKOB. XUMHUECKUE
CBO¥icTBa OEJIKOB: TOpEeHUE, IeHATypalysl, THIPOJIN3, IIBETHbIE peakuuu. bruonornyeckue GpyHkuuu
0enKoB

36.060061matoniee 3aHsATHE IO OPTAHUYECKON XUMHUHI

37.J1aboparopnas padora Ne 11. CBoiicTBa 0€TKOB. DKCIIEPUMEHTAITLHBIC 3aJIaUH.
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38.J1abopaTopHasi padora Ne 12. CBoiicTBa BOJIOKOH M IJIacTMAcC.

HNTOoroBbiii KOHTPOJIb 3HAHMI B BH/I€e KOHTPOJbHOH padoThl Ned

CamocrosiTe1bHAs padoTa 00y4YaIOIIMXCH:

WNHpopMaLlnOHHO — KOMMYHHUKATHBHAs! KOMIIETEHLIUsA- IOATOTOBKA K ITyOJIMYHON 3aIllUTe IPOEKTOB,
IIpE3CHTALNM, CTYJJEHUECKUX T'a3€T 110 TEMAM:

«benkn — ocHOBa KU3HU»

«OxpaHa OKpyXarolei cpeabl OT XMMHUECKOTo 3arpsi3sHeHusl. KoaruecTBeHHbIE XapaKTEpUCTUKI
3arpsA3HEHUs OKpYXKarolel cpesb»

«3ammra 030HOBOT'0 IKpaHa OT XUMHUECKOI'0 3arpsi3HEHUSI»

Bcero

78

HJ'IH XapaKTCPUCTHUKU YPOBHS OCBOCHUS yqe6Horo MaTepHalia UCIIOJIb3YIOTCs CIICAYIOIINEC 0003HAYEHHUS:

1 — o3HaKOMUTENBHBIN (y3HABaHUE PaHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB);
2 — penpOyKTUBHBIN (BBITOIHEHHUE ACATEIBHOCTH 110 00pasily, MHCTPYKIIUU HITH TI0J PYKOBOJICTBOM);
3 - IPOAYKTUBHBIN (IUIAHUPOBHHE U CAMOCTOSITEIHHOE BHIIIOJHEHUE IEATEIIbHOCTH, peIlIeHHE TPOOJIEMHBIX 3aj1ay).
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6. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHUSA YUEBHOM

JANCHUITJINHBI

KOHTpOJIB " OLCHKA PE3YJIbTATOB OCBOCHUA AUCHUILNIMHBI OCYIICCTBIIACTCA MPCIIOJaBaTCIIEM B
Imponecce NpoOBCACHUA IIPAKTHUCCKHUX 3aHATHH U na6opaToprlx pa60T, TECTUPOBaHUA, a TAKKE
BBITIOJTHCHU A 06yqa101u1/1M1/1051 HHJAUBUIYAJIbHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCHCHOBaHHﬁ.

Pe3y.]'IbTaTI>I OCBOCHUHA yqeﬁﬂoﬁ AUCHHUIIIINHBI

@opMBbI U METOABI
KOHTPOJISA M OLlEHKH
pe3yJibTaTOB OCBOEHMS

IIpenmeTHble:

YcBoeHHDBIE 3HAHMA

BaxxHeiimue XuMu4ecKkue MOHATHSA . BEIIECTBO, XUMHUYCCKHH
3JIEMEHT, aTOM, MOJIEKYJia, OTHOCUTEJIbHbIE aTOMHAs U
MOJIEKYJISIPHAS] MACChl, MOH, AJUIOTPONUS, U30TOIbI, XUMUYECKASI
CBSI3b, DJICKTPOOTPHUIIATEIbHOCTh, BAJICHTHOCTh, CTEIICHb
OKHCJICHUS, MOJIb, MOJISIPHAS Macca, MOJIIPHBIM 00bhEeM, BEIIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI, paCTBOPBI,
SJIEKTPOJIUT U HEDJIEKTPOJIUT, HICKTPOJUTUYECKAS TUCCOLINAIINS,
OKHCIIUTENIb U BOCCTAHOBHUTEIIh, OKHUCIICHHE U BOCCTAHOBIICHHUE,
TEIIOBOM 3PP EKT peakiuu, CKOPOCTh XMMHUYECKOHN peaKIuH,
KaTaJau3, XMMHUYECKOE PAaBHOBECHUE, YTIIEPOJIHBIN CKEIIET,

G yHKIIMOHAIbHAS TPYIIA, U30MEPHs, TOMOJIOTHUS

TecTtupoBaHue 10 TeMaMm:
11,12,13,21
KOHTPOJIbHBIE PAaOOTHI
Nel-5

OcHoOBHbIE 3aKOHBI XMMHHU U OCHOBHbIE TEOPHU XUMHU:
COXpaHEHHUsI MacChl BELIECTB, IOCTOSHCTBA COCTaBA,
NEPUOANYECKUI 3aKOH XUMHUYECKOH CBSI3U, DIEKTPOIUTHIECKON
JTUCCOIUAIINH, CTPOCHUS OPTaHUYECKUX COSIUHEHUN

TectupoBanue 1o Teme
1.1,12,13,21
KOHTPOJIbHBIE PA0OTHI
Nel-3

JKCIIEpTHAs OLEHKA
3AIIUATHI JIEKTPOHHBIX
[IPE3EHTALUN CTPOCHUM
HEOPraHWYECKHUX U
OpraHUYEeCKUX
COCIMHEHU N

XHUMHYeCKHI A3BbIK H CHMBOJINKA

KOHTPOJIbHBIE PAOOTHI
NeNel-5, pponTanbHbIi
OIIPOC, IBPUCTUUYECKAS
Oecena

OcBoeHHBIC YMCHHSA:

Ha3sbiBaTh H3y4eHHBIE BEIIECTBA MO «TPUBUATIBLHOWY WUIIU
MEXKIYHapOAHON HOMEHKIAType

OnenuBanue
UCTIOJIb30BaHUS
XAMHYECKON
TEPMUHOJIOTHH Ha
ayJAUTOPHBIX 3aHATHSX,
olleHuBaHHe O(opMIIeHHUs
OTYETOB O BBITOJIHEHUH
nabopaTopHbIX padoT Nel-
12

OﬂpelleJIHTb: BaJICHTHOCTh H CTCIICHb OKHCICHHA XHMHUYCCKUX
9JICMCHTOB, THII XUMHYECKOM CBS3U B COCAUHCHUAX, 3apsAd HOHA,
XapaKkTep CpE€abl B BOIHBIX pacTBOpax HCOPTraHNYCCKUX
COCHHHCHHﬁ, OKHCJIINTCIIb W BOCCTAHOBUTCIIb, MNMPUHAAJICIKHOCTD

KOHTPOJIbHBIE PaOOTHI
Nel-5
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BCIICCTB K PA3JIMYHBIM KJIACCAM OPraHUYCCKUX COC,Z[I/IHGHI/Iﬁ

O0OBSICHATB: 3aBHCHUMOCTh CBOICTB BEIIECTB OT HX COCTaBa M
CTPOEHUS; MPUPOJY XUMHUYECKOH CBS3M (MOHHOW, KOBAJIEHTHOM,
METAJIJINYECKOM ), 3aBUCUMOCTh CKOPOCTU XHMHUYECKOW PEaKIUU U
HOJIOKEHUS XUMUYECKOTO PaBHOBECHUS OT Pa3IMUYHbIX (PAKTOPOB

KOHTPOJIbHBIE PaOOTHI
Nel-5

IKCIEpPTHAsS OIICHKA
BBITIOJTHEHUS
nabopaTopHON PaOOTHI
Ne5

NPOBOANTL XUMHUYECKUI SKCHEPUMEHT B IIOJHOM COOTBETCTBUU
C IIpaBUIaMH O€30I1aCHOCTH, HA0M0aTh, (PUKCHPOBATH U
OIUCBIBATh PE3YJbTAThI MPOBEAECHHOIO HKCIEPUMEHTA

IKCIEpPTHAsI OIICHKA
BBITIOJTHEHUS
nmabopaTopHbIX padot Nel-
12

MeTanpeameTrHble:

- UCTIOJIb30BaHKE PA3JIMYHBIX BUJIOB [TI03HABATEIILHOM
JESTEIIbHOCTH U OCHOBHBIX MHTEJJICKTYaJIbHBIX OIlepaluii
(TTOCTaHOBKH 337249, GOPMYITUPOBAHUS THIIOTE3, AaHATTN3a U
CUHTE3a, CpaBHEHUS, 0000IICHUSI, CUCTEMAaTU3aI1H, BBISIBJICHU
MPUYUHHO-CJICACTBEHHBIX CBSI3€H, TOMCKA aHAJIOTOB,
(dbopMynUpOBaHUS BHIBOJIOB) JJIsl pELICHHS OCTaBICHHOM 3a1auH,
MIPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHMS (HAOII0ICHNUS,
HAYYHOTO SKCIIEPUMEHTA) AJIs1 U3YUYEHHUS PA3IMUHBIX CTOPOH
XUMHUYECKUX 00BEKTOB M MPOIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOIMMOCTh CTAJIKMBATHCS B MPOQeCcCHOHANBHOM cdepe;

JKCIEPTHas OLICHKA
JTAIIOB BBLIIIOJHEHHS 1
3aIIUThI JICKTPOHHBIX
MpE3CHTAIINM,
VHIUBUYyAJIbHBIX
WH(pOPMAIIMOHHBIX,
HCCIICIOBATEIbCKUX
MPOEKTOB

- HCIIOJIb30BAHME PA3JIMYHBIX NCTOYHUKOB IS IOJTy4YEHUS
XUMHUYECKON MH(OPMaIUK, yMEHUE OLIEHUTh €€ JOCTOBEPHOCTb
JUTSL JOCTHDKEHHSI XOPOIIUX PE3yIbTaTOB B MPO(HECCHOHAIBLHON

chepe;

AKCIIEpTHAs OI[EHKA
3aIUTHI AIIEKTPOHHBIX
MpEe3EHTaLNH,
OIICHHBAHHE COCTABIICHUS
OINIOPHBIX KOHCIICKTOB,
JIOKJIaJ10B, COOOIIEHUH,
HETPAJIULIMOHHBIC BUBI
KOHTPOJISL: KPOCCBOP/BI,
TOJIOBOJIOMKH, PEOYCHI,
BUKTOPHHBI

7. TEMbI UHAUBU Y AJIBHBIX ITPOEKTOB

- HanotexHoiorus kak MPUOPUTETHOC HAITPABJIICHUC PA3BUTHA HAYKU U TPOU3BOJACTBA

B Poccuiickoit @enepanuu.

- AnoTponusi METaJuIoB.

- Xusns u gesreasnocts . M.Menneneena.

- «[lepuoanueckomy 3aKoHy OyayIIee He TPO3UT Pa3pyIICHUEM. .. »

- Cunre3 114-ro sanemenTa — TpuyM( poccUiCKUX GU3UKOB-SIEPIIUKOB.

- M30Tomnel Bogopoaa.
- Ucnnonp3oBanme PaaAOAKTUBHBIX U30TOIOB B TCXHUYCCKUX LEJIAX.

- PeHTreHoBckoe N3JTYUYCHUC U €TI0 UCIIOJIb30BAHNUEC B TCXHUKC U MCIUITUHEC.

- [Ipumenenue TBepAOTO U razoodpasHoro okcuaa yriaepoaa (IV).

- FpY6OIlI/ICHCpCHBIC CUCTEMBI, UX Knaccn(bmcaum{ M UCIIO0JIb30BaHUC B HpO(I)CCCHOHaHBHOﬁ

JESITEIbHOCTH.

- [Ipumenenue cycreHs3uil 1 SMyJIbCU B CTPOUTEIIBCTBE.
- MuHepansl ¥ TOpHbIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.
- PactBops! Bokpyr Hac. Tumsl pacTBOpoOB.
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- Bona kak peareHT u cpeaa 1l XMMUYECKOTO IIpoLecca.

- XKusub u gestenbHocTh C.AppeHuyca.

- Bkiiag oTe4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU AJIEKTPOIUTUUECKON TUCCOLUALINH.

- YcTpaHeHHe KEeCTKOCTH BObI HAa TPOMBILUICHHBIX IIPEANIPUATHSAX.

- CepHasi KUCJIOTa — «XJIE0 XUMHUYECKOM MPOMBIIIIIECHHOCTH Y.

- Micnonp30Banne MUHEPATBHBIX KACIOT HA MPEANIPUATUSAX PA3INIHOTO MPODUIIS.

- OKCHJBI U COJIM KaK CTPOUTEIIbHBIE MaTEPUAIIBI.

- Ucropus rumca.

- [loBapeHHast cOIb KaK XUMHUYECKOE ChIPhHE.

- MHoronukuii KapOOHAT KaJIbLUs: B IPUPOJIE, B IPOMBILIUICHHOCTH, B OBITY.

- Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

- BupryansHoe MonenupoBaHUE XUMUYECKUX IPOLIECCOB.

- DJEKTPOJIU3 PACTBOPOB JIEKTPOJIUTOB.

- DIIEKTPOJIU3 PaCIIaBOB 3JIEKTPOJIUTOB.

- [IpakTHyeckoe mprUMeHEHUE AIEKTPOoIIn3a: padhuHUPOBAaHUE, rAIbBAaHOIIJIACTHKA,

raJgbBaHOCTETHS.

- Ucropus nostydeHus: ¥ IpOr3BOACTBA ATFOMUHUSL.

- DIEKTPOIUTHYECKOE OJTYYCHNE U paQUHUPOBAHIE MEJIH.

- Xusnp u gesareasnocTs I'.JpBH.

- Ponp MeTauioB B HCTOPUY 4EIIOBEYECKON NUBHIM3ALMU. ICTOpUsA 0TeYeCTBEHHOU
yepHoi MeTayurypruv. COBpeMEHHOE METAJUTYPrU4eCcKOe MPOU3BOJICTBO.

- Mctopust oTedecTBEHHOM LIBETHOM METAJUTYpIruu. Pojib METaIOB U CIIIaBOB B
Hay4YHO-TEXHUYECKOM IpOrpecce.

- Koppo3zus MeTannoB 1 crioco0b! 3a1UThl OT KOPPO3HUH.

- NueptHble uiu 611aropoHbie Ta3bl.

- Poxnaromue coym — rajgoreHsl.

- McTopus mBeIcKON CIIMYKHU.

- McTopust BO3HUKHOBEHUS U PAa3BUTHUS OPraHUYECKOM XUMHH.

- XKusnb u gestenbHocTh A.M.ByTneposa.

- Buranusm u ero kpax.

- Ponb 0T€UeCTBEHHBIX YUEHBIX B CTAHOBIIEHUH U PA3BUTHH MUPOBOM
OPraHU4YeCKON XUMHH.

- CoBpeMeHHBIE IPECTABICHUS O TEOPUH XUMUYECKOIO CTPOEHHUS.

- DKOJIOTHYECKHUE aCTIEKThl UCIIOJIb30BaHUS YIIIEBOJOPOIHOTO ChIPbSL.

- DKOHOMHUYECKHUE ACTIEKTHI MEKYHAPOJHOIO COTPYAHUUYECTBA 110
HCITOJIB30BAHUIO YIJIEBOIOPOJHOTO CBHIPbS.

- Ucropus oTKpbITHS U pa3pabOTKH Ta30BbIX U HEDTIHBIX MECTOPOXKICHHI B
Poccuiickoit @enepanuu.

- XUMHsl yTI€BOAOPOAHOTO ChIpbs M MOs Oyyias mpodeccus.

- YI1eBOLOPOIHOE TOILINBO, €TI0 BUJIBI M HA3HAYECHUE.

- CUHTeTHYeCKHE KayuyKH: HCTOPHS, MHOTOOOpa3ue U NepCreKTHBHI.

- Pe3anHOTEXHMYECKOE MPOU3BOJICTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

- CBapo4HOE MPOU3BOACTBO U POJIb XUMHUH YIIIEBOJAOPOJOB B HEM.

- HedTpb 1 ee TpanciopTHpoBKa Kak OCHOBA B3aUMOBBIIOJJTHOTO MEXAYHAPOHOTO

COTpyAHHYECTBA
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8.YUEBHO- METOINUYECKOE U MATEPUAJIBHO- TEXHUYECKOE
OBECIIEYEHHME ITPOI'PAMMBI YYEBHOU JUCIHUIIJIMHBI
«XHUMMUS»

Peanuzarust mporpamMmbl y4eOHOH AMCIUIUIMHBI TpeOyeT HaIU4us y4eOHOro KaOMHEeTa
«XUMUIY.

OO0opyoBaHue y4eOHOTro KaOMHETA:

- TOCAJIOYHBIX MECT 10 KOJIMYECTBY O0YUArOIIHUXCS;

- CTYIIbS;

- JIOCKa KJIacCHasl;

- 1TabOpaTOpPHbBIE CTOJIBI;

- paboyee MeCTO MpernoaBaTels;

- mKagbl U1 XpaHEHUsI PEAKTHBOB, XUMHUYECKOW MOCY/bl, 000py10BaHUS;
- ceii( I XpaHEHHUs PEaKTHBOB

[Tpubopsl u ycTpoiicTBa:

- BEChI AHAJIUTUYECKUE C Pa3HOBECOM

- BECbl TEXHUYECKUE C Pa3HOBECOM

- TEPMOMETP PTYTHBIN CTEKIISHHBIN Jadoparopusblii B 1° C ot 0° C 1o 100° C
- MHKPOCKOII OMOJIOTHYEeCKU

- OaHs Bo/sIHAS JTAOOpATOpHAS C DJIEKTPUIECKUM MOJJOTPEBOM

- [IeYb TUTeJIbHas

- DJIEKTPOIUINTKA JabopaTopHas

- CHMPTOBKaA

CreHppl, TaOIHUIIBL, IAKATEI

- [Iepnognueckas cucrema anemenToB J[.M. Menneneesa
- «PacTBOPpUMOCTB KHCIIOT, OCHOBAHHUI, COJIEH B BOJIE»

- «Psg HanIpsKEHWI METaIoB»

«[IpaBuina TeXHUKU O€30MACHOCTH»

«Knaccudukaiust opraHu4eCcKrux BEIIECTB»
«[Toxgroroska k EI'D mo xumun»

YueOHble HarTIAAHbBIC TOCOOUS:

- HHCTpYKTUBHas Tabnuua «l[IpaBuia TexHUKU 0€30M1aCHOCTH B KAOMHETE XUMUNY,;

- CIIpaBOYHOE y4yeOHOE MOCOOHUe 10 HEOPraHNYECKON XUMHUU

- KoJuteKIus «BoslokHa: HaTypanbHbIE U CHHTETUYECKHE)

- METOAMYECKHE PEKOMEHAALIMH 110 BHIIOIHEHHUIO JJa0OPATOPHBIX paboT 10 XUMHH;

- METO/INYECKUE PEKOMEHAIINH 10 BBIIOJIHEHUIO BHEAYIUTOPHON caMOCTOATEIbHONU paboThI

TexHUyecKue cpeacTBa 00yueHUs
- KOMIIBIOTEP U IPOrpaMMHOe oOecrieueHne
- TEJIEBU30D

JlelicTBYIOIIAs HOPMATUBHO-TEXHUUECKAs M TEXHOJIOTHYECKasd JOKYMEHTAIINS
- [IpaBUJIa TEXHUKHU 0€30MIacHOCTH U HpOHSBO}ICTBeHHOfI CaHUTapuu.
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9.PEKOMEHAYEMAS JIUTEPATYPA
s o0yuaromuxcst

1. Ta6puensn O. C., OctpoymoB U. I'. Xumus s npodeccuii U cnenuaibHOCTEeH

TEXHUYECKOTO
npoduIst: y4eOHUK JUTS CTY/. YUPEXKICHUM cpel. nmpod. oOpazoBanus. — M., 2014.

2. Tabpuensa O. C., Octpoymos U. I'., Octpoymosa E. E. u np. Xumus mist nmpodeccuii u
CIEIHNAIbHOCTEH eCTECTBEHHO-HAYYHOTO MPO(UIIs: yUeOHUK AJS CTY. YUpEexKIASHUN
cpen. mpod. oopazoBanus. — M., 2014.

3. T'abpuensu O. C., OctpoymoB U. I'. Xumus my1s npodeccuii v criennaibHOCTEN
COLMAIbHO-?KOHOMHYECKOTO U TYMaHUTapHOTO MpoduIeii: y4eOHUK IS CTY/I.
yupexaeHuit cpes. npod. oobpazoBanusi. — M., 2014.

4. YO.M. Epoxun Xumus (yuebnuk).- M.: Macrepctso, 2016

I[.]Iﬂ nmpenogaBaTeist

1. ®enepanbubiii 3akoH or 29.11.2012 Ne 273-®3 «OO0 oOpa3oBanun B Poccuiickoi
®enepanumn».

2. Ilpuka3 MunucrepcrBa oopazoBanust 1 Hayku P® ot 17.05.2012 Ne 413 «O0 yTBepKaeHUN
denepanbHOrO roCyIapCcTBEHHOTO0 O0pa30BaTENbHOIO CTAaHAApPTa CPEOHEro (IMOITHOro) OOIIero
00pa3zoBaHUN.

3. IIpuxa3z MunucrepctBa o6pazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUM u3Me-
Heanii B llpuka3 MunncrepctBa oOpazoBanuss u Hayku P® ot 17.05.2012 Ne 413 “O6
YTBEPXKICHUM (efepabHOIO TOCYAapCTBEHHOIO0 00pa30BaTEeNbHOIO CTaHAApPTa CPEIHEro
(momHOTO) 00ITIETO 00pa30BAHUS Y.

4. ITucemo JlenapramMeHTa rocy1apcTBEHHOM MOJUTUKH B cepe MOArOTOBKU paboUYMX KaJpoB U
HAIIO Muno6pnayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenpanuu 1o oOpraHU3alMd
NOJIy4EHHUsl Cpe/Hero oouiero ooOpa3oBaHus B Mpejeiax OCBOEHUS 00pa30BaTeNIbHbIX MPOrpaMM
cpenHero mpodeccHoHaIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOT'O OOIIEro 00pa3oBaHUs C yU€TOM
TpeGoBaHUH (heaepabHBIX TOCYAAPCTBEHHBIX O0Pa30BaTENIbHBIX CTAaHIAPTOB M MOJIyd4aeMOH
npodeccuu Win CHeualbHOCTH CPeHEro NPO(heCcCHOHATBLHOTO 00pa30BaHUs».

5. T'abpuensH O.C., JIpicoBa I'.I'. Xumust: kHura i npenojgaBaTens: yue0.-MeTo 1. mocooue. —
M., 2012.

6. 'abpuensH O.C. u np. Xumus 11 npodeccuil ¥ crennanbHOCTeH TEXHUYECKOT0 IpoQuIs
(anexTponHoe mpuioxenue)- http://academia-media.kz/catalogue/4831/39101/

HNuTepHeT- pecypcenl:

http://dim-spo.ru/ -odunumaneuenii cait OI'BIIOY  «/IMMHTPOBrpajCKHii TEXHHUYCCKHI
KOJLTEIIK
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