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YYEBHOM JUCHATIIMHBI



1.IMACHOPT PABOYEM NPOT'PAMMBI YYEBHOM JUCHUTIINHBI
O/1b.08 XUMMUs

1.1 O6saacTh NpUMeHEeHUsT Y4eOHOH MporpaMMbl

Pabouas nporpamma yueOnod nucuurummHel OJ1b.08 Xumwuspazpabotana Ha

OCHOBE MPUMEPHOU MpOrpaMMbl JTUCHUILIUHBI, pekoMeHaoBanHo ®MPO — 2015

r. 1 B coorBeTcTBUM ¢ TpeboBanusimu GI'OC CIIO no cneumansHoctu 09.02.04

HNudopmanroHHble cUCTEMBI (IT0 OTPaCIIsiM)

1.2 MecTo y4eOHOIi JTMCHUIIMHBI B CTPYKTYpPe OCHOBHOM npodeccuoHaIbHOMT

o0pa3oBaTebHOM MPOrpamMMbl: 001Ie00Pa30BaATEIBHBIN UK.

1.3 Henu u 3aga4n y4eOHOM TUCHUILVINHBI - TPe0OBAHHUS K pe3yabTaTamM

OCBOEHHUS TUCHHUILINHBI:

OcBoeHue cojaepkaHusl y4eOHOW JHUCHUIUIMHBI <« XUMUS», O0ecreunBaer

JOCTHKEHHE CTYICHTAMU CIICAYIOIINX Pe3yIbTaTOB:

* TUYHOCTHBIX

— YyBCTBO TOPAOCTH M YBAXCHHsS] K MCTOPUU W JTOCTIDKEHHUSM OTEYECTBCHHOUN

XAMHYECKON HayK{; XMMHYECKH TPAMOTHOE IMOBEACHHE B TPO(ECCHOHATHLHON

JESTEIbHOCTH M B OBITY MpH OOpalieHnd ¢ XUMHYSCKUMHU BEIIECTBAMH,

MaTepuajJaMy U PoIeccamy,

— TOTOBHOCTH K IIPOJODKEHUIO 00pa30BaHus U MOBBIIICHNUS KBATU(DUKAIIIY B U3-

OpanHOI MpodeccnoHaATBbHOM NeATEeTbHOCTH U 00bEKTUBHOE OCO3HAHUE POJIH XH-

MUYECKUX KOMIIETEHIINI B 3TOM;

—yMEHHME HCIOJIb30BaTh JOCTHKEHHS COBPEMEHHOW XHMHMYECKOH HAayKu U

XUMHYECKUX TEXHOJIOTMHA JUIsl TOBBIIMIEHUST COOCTBEHHOTO HHTEIUIEKTYaJIbHOTO

pa3BUTHUSB BHIOPAHHOM MPO(ecCrOHANBHO 1eATeIbHOCTH,;

* METaIlpeIMETHBIX:

—HCIOJIb30BaHUE PA3INYHBIX BUIOB NTO3HABATEILHOM IEATETHHOCTH M OCHOBHBIX

VHTEJUICKTYaJIbHBIX ONepalii (MOCTaHOBKH 33a7a4d, (JOPMYJIUPOBAHUS THUIIO-

TE3, aHAJIM3a U CUHTE3a, CPAaBHEHUSI, 00OOIICHMSI, CHCTEMAaTH3aI1H, BBISIBIICHHUSI

NPUYMHHO-CJICICTBEHHBIX CBA3EH, IIOMCKA aHAIOTOB, JOPMYJIMPOBAHUS BHIBOJIOB)

JUTS PEIICHUS TOCTABIICHHOW 3a/1a4uM, TPUMEHEHHE OCHOBHBIX METOJIOB IIO3HAHUS

(HaOroIcHNS, HAYYHOTO SKCIIEPUMEHTA) I U3yUSHHSI pa3IMYHbIX CTOPOH XH-

MUYECKUX 00BEKTOB H MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTaJl-

KHUBaThCs B MpodeccuoHanbHol cdepe;

— UCTOJb30BaHUE PA3TUYHBIX HCTOUHUKOB IS MOJIyYE€HUS XUMHUECKOHUHpOpMa-

UM, YMEHHUE OLEHUTH €€ JJOCTOBEPHOCTH JIJISl TOCTHXKEHUS XOPOIINX PE3yIbTaTOB

B poeccuoHansHOM chepe;

* IPEAMETHBIX:

— c(OpMUPOBAHHOCTH MPEACTABICHUI O MECTE XUMHUHN B COBPEMEHHON HAyYHOM

KapTHHE MUpPA; TOHUMaHUE POJIM XUMHH B (DOPMHUPOBAHUH Kpyro3opa U GyHK-

[IMOHATILHOW TPaMOTHOCTH YeJIOBEKa JIJISl pEIICHHS MPaAKTUIECKUX 33/1a4;

— BIAQJCHHE OCHOBOIIOJIATAIONIMMH XUMHUYECKUMH TIOHATUSMHU, TEOPHUSIMH,

3aKOHAMH W 3aKOHOMEPHOCTSIMH, yBEPEHHOE TIIOJh30BAHHE XHUMHUYECKOM

TEPMHUHOJIOTUEN U CUMBOJIMKOM;



— BIIAJICHUE OCHOBHBIMH METOJAMH HAYYHOTO IO3HAHWS, HCIOJIb3YEMBIMU B
XUMUU. HaOMIOIEHUEM, OINHCAHUEM, HW3MEPEHHEM, OHKCIEPUMEHTOM; YMEHHE
00pabaThiBaTh, OOBSCHATH PE3yJbTaThl POBEICHHBIX OMBITOB U JI€JaTh BBIBODI;
TOTOBHOCTh M CHOCOOHOCTh TPUMEHATh METO/Abl MO3HAHUS MPU PELICHUU
MPAKTUYECKUX 3a/1a4;

— c¢(hOpMUPOBAHHOCTH YMEHUS JaBaTh KOJIMYECTBEHHbIE OLEHKHU U MMPOU3BOIUTH
pacyeTsl 0 XUMHUUYECKUM (HOopMysiaM U YpaBHEHUSIM;

— BIQJICHUE MPABWJIAMHA TEXHUKH 0€30MTaCHOCTH MPU UCTIOIH30BAHUN XUMUYECKUX
BEILIECTB;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOW TMO3WIIMKM IO OTHOIIECHUIO K XWMHUYECKOU
nH(pOpMAaIUH, OTy4aeMOl U3 Pa3HbIX HCTOYHUKOB.

1.4 Koiu4yecTBO 4acoOB Ha OCBOeHHUE padoyeil MporpaMmbl y4eOHOM
AUCHUTINHBI:
MakcumanbHOM yueOHO# Harpy3ku oOydaromiero 1174acoB, B TOM yucie:
00s13aTeIbHOM ayTUTOPHOM yueOHOM Harpy3Ku o0ydaromiero /84acos,
CaMOCTOSITeNIbHON paboThl 00yuaromiero 394acos.

2. CTPYKTYPA U COAEP KAHUE YUYEBHOU JUCHUAIIJINHBI
2.1 O0béM yueOHOI TUCHUIJINHBI M BUIbI y4eOHOH padoThl

Bup yueOHoii 1esiTe ILHOCTH KoanuectBO
4acoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 117
O0s3aTesibHAsl ayINTOPHAs yueOHas HAarpy3ka (Bcero) 78
B TOM YHCIIE!

nabopaTOPHBIE 3aHATUS 7

MPAKTUYECKHUE 3aHITHSI

CamocrosiTeJibHast padoTa ody4yaromiero (Bcero) 39
B TOM YHCJIE:

MOJIFOTOBKA pedepaToB, TOKIAI0B 10

paboTta ¢ yueOHOI, CIpPaBOYHON JIUTEPATYpOr 11

pelieHue 3aaad 11

CO3/IaHUE MPE3CHTAUN 7

JuddepentiupoBanHblii 3a4eT




2.2 TemaTu4ecKuii IJIaH U coJep:KaHue Y4eOHOM U CIUININHBI

HaumenoBanue Conep:xanue yueOHOro MaTepuaJa, JJaboparopubie padoThl M NPAKTHYECKUE 3aHATHS, Oo0bem YpoBeHb
pa3aesioB u TeM CaMOCTOfITeIbHAsSI paboTa o0yJawmmxcsi, KypcoBasi padora (mpoekr) 4acoB O0CBOEHUS
1 2 3 4
BBenenue CopepxaHue yaueOHOro Marepuasa 2 2
1| Hayunble MeTOAbl MO3HAHUS BEUIECTB U XUMHUYECKHUX SIBIEHUU. Ponb sKcniepuMeHTa U TEOpHUH B 2
XUMHUH. MozennupoBaHue XMMUYECKUX IMPOLIECCOB. 3HAUEHHWE XMMHU IPH OCBOCHHM IMpodeccuit
CIIO u cnenmansHOocTel CI1O TexHrueckoro npoduis npohecCcuoOHaIbLHOr0 00pa30BaHUs
Pa3znen 1.00masn u
HeOpraHuvecKas 66
XHMHS
Tema 1.1 CopepxaHnue yueOHOro Marepuasa 3 2
OcHoBHbBIE 1| OcHoBHble NOHATHS XUMHH. BemectBo. AToM. Monekyna. XuMU4YeCKUI 3J1EMEHT. AJUIOTPONUS.
MOHATHUSA U 32AKOHBI [Ipoctele u cnoxxkHble BeniecTBa. KadeCcTBEHHBI M KOJWYECTBEHHBIM COCTAaB BEILECTB.
Xumuueckue 3Hakd U Gopmyibl. OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIsipHasi Macchl. KonmudecTBo
BEILIECTBA.
OcHoBHblEe 3aKOHBI XMUMHH. CrexuoMeTpusi. 3aKOH COXpPaHEHHs MAacChl BEUIECTB. 3aKOH
ITOCTOSTHCTBA COCTABA BELIECTB MOJIEKYJIIPHOM CTPYKTYpPBI. 3aKOH ABOTaipo U CIECICTBUS U3 HETO.
PacuerHpie 3a1aun Ha HAXOXKJIEHHE OTHOCUTEIBHON MOJIEKYJISIPHOM MACChI, OIIPEAEIEHNE
MacCOBOM J0JM XMMHUYECKUX 3JIEMEHTOB B CJI0’KHOM BEILIECTBE.
CamocrosTenbHas paboTa 00y4aronmxcs 2
HanoTtexHoJsiorusi Kak MpuOpUTETHOE HANpPaBICHUE PA3BUTUSA HAyKW M MPOM3BOACTBa B Poccuiickoit
denepauuu.
Tema 1.2. Copneprxanue yueOHOTO MaTepuaa 3 2
Ilepuonnyeckuii 1| [lepuoanueckuit 3akon J[.M. MenneneeBa. Otkpeitue Jl.M.MenneneesiM Ilepuoauyeckoro

3akoH u Ilepuoamu-
yeckas cucreMa
XHMHYEeCKHXdJIeMe
nroB/l. U.
MenaeneeBa u

3akoHa. Ilepuognyeckuii 3akoH B popmynupoBke J[. . MenneneeBa. Ilepuonnueckas tabmuia
XUMHUYECKHX 3JIEMEHTOB — Tpaduueckoe OTOOpakeHHe NepuoaudecKkoro 3akoHa. CTpykTypa
NICPUOTUIECKOM TaOIHUIIBI: TIEpHObI (Masble U OOJbIIKE), TPYNIbI (1aBHAs B T0O0YHas).

Crpoenue aroma u Ilepuonnyeckuit 3akon J[.M.MenneneeBa. AToM — cinoxHas gactuua. SAapo
(IpOTOHBI M HEHTPOHBI) U AIIEKTPOHHAsE 0bosouka. M3otombl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEK




CTpo€HHuE aToMa

aTOMOB JJIEMEHTOB MaJIbIX MEpHo/10B. OCOOCHHOCTH CTPOEHHUS 3JEKTPOHHBIX 00OJOYEK aTOMOB
9JIEMCHTOB OOJIBIIMX TEPHOJ0B (MEPEXOAHBIX 3eMeHTOoB). [loHsTHe 00 opOutansx. S-, p- u d-
opOuTamu. IJIEKTPOHHBIC KOHPHUTYpAIITK aTOMOB XUMHUYECKHUX JICMEHTOB.

Cospemennas popmynuposka [leprogudeckoro 3akona. 3nauenue [lepuoanyeckoro 3aKkoHa u
[lepuoanueckoil cuctembl XuMu4eckux 3aeMeHToB J[.M.MenaeneeBa g pa3BUTHS HAYKH U
MOHUMaHUS XUMUYECKON KapTUHBI MUPA.

CamocrosiTenbHas padoTa 00yJaronuxcs

Kuznp u gestensHocTh J.M.Mennaeneena.

«[lepuonnyeckomMy 3akoHy Oyayliee He TPO3UT pa3pyLIEHUEM. .. »
Cunte3 11410 snemenTa — TpuyM@ pOCCUNCKUX (PU3UKOB-5ICPIIUKOB.

Tema 1.3
Crtpoenue
BelecTBa

Coneprkanne yueOHOTO MaTepuraa

1

HNonnas xumudeckas cBsi3b. KaTwoHbl, ux oOpa3oBaHHE W3 aTOMOB B pe3yibTare Ipolecca
OKHUCJIEHHUA. AHHMOHBI, MX OOpa30BaHHE M3 aTOMOB B pe3yJbTaTe Mpollecca BOCCTAHOBJICHHUS.
HNonHasg cBs3b Kak CBsA3b MEXAY KaTHOHAMM U AHHOHAMHU 3a CUYET BJIEKTPOCTATHYECKOTO
nputsbkeHus. Kiaccudukanus HOHOB: 110 COCTaBy, 3HAKY 3apsja, HATMYUIO THAPATHON 00O0IOUKH.
Nonnble kpuctaumueckue pemieTkd. CBONCTBa BEIIECTB C MOHHBIM THIIOM KPHUCTAJUIMUECKOM
pELIETKH.

KoBanentHast xuMu4deckas CBsizb. MexaHH3M OOpa30BaHUSI KOBAJICHTHOW CBsI3M (OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIH). DICKTPOOTPULIATEIBHOCTh. KOBaJICHTHBIC TMOJIAPHAS M HEMOJIPHAS
cBsa3u. KparHoCcTh KOBajeHTHOU CBsi3U. MOJNEKYNISIpHBIE U aTOMHbBIE KPUCTAIUIMYECKHUE PEIICTKHU.
CBoiicTBa BEUIECTB C MOJIEKYJIIPHBIMU U aTOMHBIMH KPUCTAIIMYECKUMHU PEIIETKAMH.
Meramiuueckass CBsi3b. MeTaluIMyecKass KpUCTaUIMUECKash peleTka W MeTauinyeckas
XUMHYECKasl CBsI3b. DU3NYECKNE CBOMCTBA METAIIIOB.

ArperaTHble COCTOSIHMSA BEILIECTB M BOJOPOJHAsl CBs3b. 1Bepioe, KHIKOe M Ta3000pa3Hoe
cocTossHMs BemecTB. llepexon BemiecTBa W3 OJHOIO AarperaTHOro COCTOSIHHUSL B JIPYroe€.
Bonopoanas cBs3b.

Yuctsle BemecTBa U cMecH. [loHsATHEe 0 cMmecH BemecTB. [ OMOreHHbIE M T€TEPOTreHHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCcoBast OIS IPUMECeH.
Hucnepcubie cuctemsl. [lonarue o mucnepcHoit cucrteme. [[ucniepcHas dasa U aucriepcuoHHas
cpena. Kimaccuduxarms nucnepcHpix cucreM. [ToHATHE 0 KOJUIOMIHBIX CUCTEMAX.

JlaGopaTtopHnas padora Nel: [Tomydenue, coOupanue u paclio3HaBaHUE Ta30B.

CamocrosTenbHas paboTa 00y4aronmxcs




['pyboaucniepcHbie  CHCTEMBI, WX KilacCHUKAIMSI W MCIOJb30BaHUE B MPodecCHoHATHHOU
JESATEBHOCTH.

Kocmernueckue renm.

[IpuMeHeHne CyCnieH3uil U SMYJIbCUN B CTPOUTEIILCTBE.

Tema 1.4. CopepxaHue yueOHOro Marepuasa
Bona. PactBopbl. | 1| Boga. PactBopsl. PactBopenue. Bona kak pactBoputeins. PactBopuMocTts BemiecTB. HacblieHHbIE,
DJIEKTPOJIUTHYECK HEHACBIIICHHbIE, TIEPECHIILEHHBIE PAaCTBOPBL. 3aBUCHUMOCTh PAaCTBOPUMOCTH Ta30B, KUAKOCTEH U
asi TBEP/IBIX BEIIECTB OT PA3INYHBIX (PaKTOPOB.
AUCCOMALINSA MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA.
ONEKTPOIUTHUECKAs IUCCOLMALUA. OJEKTPOIUTBl U HENIEKTPOMUTHI. DJIEKTPOIUTUYECKAS
qucconuanusa. MexaHu3mbl 3IEKTPOIMTHYECKOM AMCCOLUALMM I BEIIECTB C Pa3IMYHBIMH
TUIIAMU XMMUYECKOW CBsA3M. ['MapaTupoBaHHBIE M HErMApPaTUPOBAaHHbIE MOHBI. CTENEHb AIIEK-
TponUTHIECKO aucconnanuu. CuibHble U ci1alble 31eKTPOIUThl. OCHOBHBIE MOJI0XKEHUS TEOPUU
AIIEKTPOJINTUUECKON Aucconuanuu. KucioTsl, OCHOBaHMS U COJIM KaK 3JIEKTPOJIMTHI.
JlaGoparopHas pabota Ne2: [TpuroroBneHue pacTBopa 3alaHHONW KOHIIEHTPAIIH. 1
CamocrosTenpHas paboTao0yyaromuxcst 3
CoBpeMeHHbIE METO/IbI 00€33apakuBaHUs BOJbI
Bxnaz oTe4ecTBEHHBIX YUEHBIX B pa3BUTHE TEOPUU IEKTPOIUTHUUECKOM TUCCOLMALINN.
YcTpaHeHne )KEeCTKOCTH BOJIbl Ha IPOMBIIICHHBIX NPEANIPUATHAX
Tema 1.5 Copneprkanue yueOHOT0O MaTepuaa 7
Kanacenpurkanuss | 1| Kucnoter m ux cBoiictBa. KuCIOTBI Kak 3JEKTPOJUTHI, WX KIACCU(MUKAIUSA IO Pa3TUYHBIM
HEOPraHUu4eCcKHuX IIpU3HaKaM. XMMHYECKHE CBOMCTBA KUCIIOT B CBETE€ TEOPUHU DIIEKTPOJUTHYECKON AMCCOLUALNH.
COeIMHEeHHUI U uX OcoOEHHOCTH B3aMMOJICUCTBHUSI KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHCJIOT C METaJJIaMH.
CBOIiCTBA OCHOBHBIE CTIOCOOBI MOTY4YEHUS KUCTIOTHI.

OcHoBanust 1 ux cBoiicTBa. OCHOBaHUS KaK JJIEKTPOJIUTHI, UX KJIACCH(PHUKAIUS MO Pa3TUYHBIM
Npu3HakaM. XUMHYECKHE CBOWCTBA OCHOBAaHMM B CBETE€ TEOPHM DJIEKTPOJIUTHUYECKON
nucconuanui. Pa3noxeHne HepacTBOPUMBIX B BoJie OCHOBaHUI. OCHOBHBIE CITOCOOBI MOJYUEHUS
OCHOBaHM.

Conu n ux cBorictBa. Conu Kak 37eKTpoauThl. CollM CpeaHue, KUCIIble U OCHOBHBIE. XUMUYECKHUE
CBOWCTBA COJIeH B CBETE TEOPHH IJICKTPOTUTHYECKON qucconuanuu. CrocoObl MOTyYeHHS COICH.
I'maponus coneit.

Oxcunpl u ux cBoiictBa. ConeoOpasyromue U HecosneoOpasymoomue Ookcuisl. OCHOBHBIE,
amoTepHble U KHUCIOTHBIE OKCHJbl. 3aBUCHMOCTh XapakTepa OKCHJa OT CTENEHU OKHCIEHUS




| o0Opa3yromero ero MetTajia. XMuMHYECKHE CBOMCTBA OKCHAOB. [lomyueHne okcuioB

CamocrosiTenbpHas paboTao0yyaromuxcst

CepHas KUCJI0Ta — «XJIe0 XUMHUYECKON MPOMBIIIIEHHOCTH.

Hcnonp3oBaHne MUHEPAIbHBIX KUCIOT HAa IPEANPHUATHIX Pa3IMYHOTO TPOQHIIS.
OKcuabl ¥ COJIA KaK CTPOUTEIIbHBIE MAaTEPHUAIIBI.

Hcropus rumca.

[ToBapeHHas COJIb KAK XUMHUYECKOE CBIPhE.

MHOroauKiii KapOoHaT KalbliKs: B IPUPOJE, B IPOMBIIIUIEHHOCTH, B OBITY.

Tema 1.6 CopepxaHnue yaueOHOro Marepuaia
Xumuyeckue 1| Knaccuduxanust XuMUYeCKUX peakuuil. Peakiuu coeinHeHus!, pa3IoxKeHus, 3aMelIeHus, oOMeHa.
peakuuu Karanutuueckue peakuuu. ObpaTumbie 1 HeoOpaTHUMble peakiuu. ['OMOreHHbIE U TeTepOreHHbIE
peakiuu. OK30TepPMHUYECKHE U SHAOTEPMHUECKHE peakUuu. TemnoBod 3(PQPeKT XUMHYECKHX
peakuuii. TepMoXuMHUYECKHE YpPABHEHUS.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CreneHb  okucieHus.  OKucauTeNnb U
BOCCTaHOBJIeHHE. BoccTaHoBUTEND U OKHCIIeHHEe. MeTo | aeKTpoHHOTo OanaHca JijIsl COCTaBICHUS
YPaBHEHHMH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN.
CkopocTh XMMHUYECKUX peakiuui. [loHATHE O CKOpPOCTHM XMMHUYECKUX PEAKIHl. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKUX PEaKIHi OT pa3inyHbIX (PAKTOPOB: MPUPOABI pPEarupyrolux BEIIECTB, UX
KOHIIEHTPALUH, TEMITEPATYpPhl, IOBEPXHOCTH CONTPUKOCHOBEHHUSI U UCITIOIb30BAHUS KaTaIU3aTOPOB.
OOpatuMocTh XUMHUYECKHX peakiuil. OOpaTtumble W HEOOpaTUMbIE peaKIHH. XHUMHYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMELIEHUS.
CamocrosTenbHas paboTa 00y4aronmxcs
BrinonHenne ynpaxxHeHUN U pellieHne 3a/1a4.
IMoxroroska k mabopaTopHOit paboTe.
Hamnucanne pedepaton
Tema 1.7 Copepxanue yueOHOro MaTepuala
Merasiabl u 1| Metamibl. OcoOEHHOCTH CTPOCHHMS aTOMOB M KpHCTaIoB. DU3MUYECKHe CBOWCTBA ME—TaJlIOB.
HeMeTaJ/Ibl Knaccudukanuss MeTaiyioB 1O pa3IWyHBIM TpU3HAKaM. XHMHYECKHE CBOMCTBA METAJLIOB.

DNEKTPOXUMHUYECKUH Psiji HAIIPSLDKEHUH METallIoB. MeTannoTepmust.

O6mme cmocoObl monydeHus MeTawioB. I[lonstue o wmetamnyprum. [lupomeramryprus,
TUAPOMETAILITYPrUs U deKTpoMeTaiuTyprusi. CiiiaBbl YepHBIE U [IBETHBIE.

Hemeramnsl. OcoberHocTH cTpoeHUs1 aToMOB. HemeTanisl — mpocThie BelecTBa. 3aBU1CUMOCTh
CBOMCTB raJIOT€HOB OT UX MOJIOKEHMS B IEpUOInUecKor cuctemMe. OKUCIUTENbHBIE U




BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAJNIOB B 3aBUCHUMOCTHU OT MX ITOJIOKEHUS B PALY
AJIEKTPOOTPULIATEIILHOCTH.

JlabopaTtopHnas pabora No3: nenTudurkaims HeOpraHWIECKUX BEIIECTB 1
CamocrosTenpHas paboTao0yyaromuxcst 3
ANOTpONUs METAJIOB.
Hcropus nonydeHus ¥ NpoU3BOACTBA aTFOMUHUS.
DIEKTPOIUTUUYECKOE TTOTy4YE€HUE U pPaQUHUPOBAHUE MEIH.
Ponp MeTaysioB B HMCTOPUM 4YEJIOBEYECKOM LMBWIM3aUUU. VICcTOpus OTEYEeCTBEHHONW YEpHOHU
MeTairyprud. COBpeMEHHOE METAJUTYPTUYECKOE TPOU3BOICTBO.
Hcropust oTeuecTBEHHOW LIBETHOM METAJLIypruu. Pojib METANNIOB U CIUIABOB B HAYYHO-TEXHUYECKOM
mporpecce.
Koppo3sust MeTarioB 1 criocoObl 3alUThl OT KOPPO3UH.
Paznea 2 51
Oprannueckas
XUMHSA
Tema 2.1. Copneprxanue yueOHOTO MaTepuana
OcHoBHBIE =
OHSITHS 1 | Ilpeamer oprannueckoil xumuu. [IpupoaHble, UICKYCCTBEHHBIE 1 CUHTETHUUECKNE OpPraHUYECKHE
oprammieckoi BeniecTBa. CpaBHEHNE OPraHUYECKUX BEILECTB C HEOPTaHUYECKUMHU.
BanentHocTh. XHMMHYECKOE CTPOEHHME KakK IOPSAOK COEIUHEHHS aTOMOB B MOJIEKYJBI I10
XHMHH Teopus
crpoenns BaJICHTHOCTH. §
S —— Teopust cTpoeHust oprannueckux coetnHeHnii A. M. bytnepoBa. OCHOBHBIE MTOJIOKEHUS TEOPUN
pO— XHUMHYECKOTO cTpoeHus. M3omepus U m3omepbl. XuMU4eckue (GpopMysabl U MOJEIH MOJIEKYN B

OpraHNYE€CKON XUMHH.

Knaccudukanus opranmueckux BemecTB. Kimaccudukaius BEMIeCTB M0 CTPOSHUIO YIIIEPOTHOTO
CKeJeTa U HAJMYMI0 QYHKIIMOHANBHBIX rpynn. ['omonoru u romosnorus. Hauana HoMeHKIAaTypbl
IUPAC.

Knaccudukarus peakiiuii B opraHndeckoil XumMun. Peakiuu nprcoeuHeHns (THApUpOBaHHS,
raJIOrCHUPOBAHUSA, TUAPOTAJIOTCHUPOBAHUA, I‘I/I,Z[paTaI_[I/II/I). PeaKI_II/II/I OTILICIIJICHUA
(merumpupoBaHUs, IETUAPOTraIOreHUPOBAHHUS, AeTuaparaiun). Peakiun 3amenienus. Peakiun
M30MepU3aIuu.

CamocrosTenbHas paboTa 00y4aronmxcs




1 CuctemaTudeckas MpopabOTKa KOHCIIEKTOB 3aHATHH, YY€OHON W JOMOITHUTEIBHOU JHUTEPATYpPhI
(mo BompocaM K maparpadam, rjaaBaM yueOHbIX TOCOOUH, COCTABICHHBIM MPEIOIaBATEIIEM).
2 Hammucanwme pedepaToB mo remam:
—  MHoroo6pa3ue opraHMueCKUX BEIIESCTB
—  3HavYeHHE TEOPUU CTPOCHHS OPraHUIECKIX BEIICCTB
Knaccndmxannﬂ ONTAHUYECKUX COCTTUHEHUN

Tema 2.2
YriaeBoaopoabl u
UX NPUPOJHBbIE
HCTOYHHMKH

CopeprkaHue y4eHOro MaTepuara.

1 | Ankasbl. ANKaHbl. TOMOJIOTMYECKUI DPsiji, U30MEPUS U HOMEHKJIATypa ajlKaHOB. XUMHYECKHE
CBOICTBa alKaHOB (MeTaHa, 9TaHA). TOPEHHE, 3aMelICHHe, Pa3JIOKeHUe, NETHIPHPOBAHUE.
IIpuMeHeHue akaHOB HAa OCHOBE CBOMCTB.

AJkeHbl. DTHIICH, €ro Moiy4eHne (JernJpupoBaHueM dTaHa, ACHOIUMEpH3alieil MOIUITHICHA).
I'omonornueckuii psia, U30MepHs, HOMEHKIATypa aJIKEHOB. XHMMHUYECKHE CBOMCTBA JTUJICHA:
ropeHne, Ka4eCTBEHHbIe peakiuu (oOeclBeurBaHHEe OPOMHOM BOJBI M PAacTBOpa MepMaHraHaTa
KaJus), TUApaTamnys, nonumepusanus. [[puMeHeHue 3TUIeHa Ha OCHOBE CBOWCTB.

Juensl 1 kxayuyku. IloHsATHe O IueHax Kak YIVIEBOAOPOJAX C ABYMs JIBOMHBIMHM CBSI3SIMH.
ConpsikeHHbIE JHEHbl. XUMHUYECKHE CBOiicTBa OyraameHa-1,3 M M30mpeHa: oOeclBeYMBaHHE
OpOMHOI1 BO/IBI M IOJIMMEpH3AIHs B Kayuyyku. HaTypaiabHbIi 1 CHHTETHYECKHE Kaydyku. Pe3una.
AnkuHbl. AnieTiiieH. XMMUYECKUE CBOMCTBA alleTWICHA: TOpPeHHE, oOeclBeYrBaHUE OPOMHOM
BOJIbI, IPUCOEAMHEHUH XJIOpPOBOJIOpOAAa M ruzapartauus. lIpuMeHeHue anerusieHa Ha OCHOBE
CBOMCTB. MeXKiiaccoBas H30MEpUsl C AJIKaJIMCHAMMU.

Apenbl. benszon. Xumuueckue CBOWCTBa O€H30J7a: TOpPEHUE, peaKkIHMu 3aMelleHus (ra-
JIOTeHUpOBaHKe, HUTpoBaHue). [IprMeHeHrne OeH30I1a HA OCHOBE CBOMCTB.

[IpuponHble MCTOYHMKHU YrieBOAOpOAOB. lIpupoaHslii ra3. cocraB, IPUMEHEHHE B KaueCTBE
TOILINBA.

Hedts. Cocta n nepepabotka Hedru. [leperonka nedtu. Hedrenpoaykel.
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CamocrosrenbHas paboTta

DKOJIOTUYECKHUE ACIEKTHI UCIOIb30BaHUS YIIIEBOAOPOJIHOTO CHIPHS.

OKOHOMHYECKHE aCHEKThl MEXIYHAPOJHOIO COTPYAHMUYECTBA 10 HMCIIOIb30BAHUIOYIJIEBOJOPOIHOTO
CBIPBSI.

HcTopust oTKpbITHS U pa3pabOTKU Ta30BbIX U HEPTIHBIX MecTOpokaeHU B Poccuiickoit deneparum.
XuUMHS YTIIEBOIOPOIHOTO CHIPhs U MOsI Oymyriast mpodeccus.




YTI1eBoAOPOIHOE TOIIMBO, €0 BUIBI U HA3HAYCHHE.

CuHTeTHYeCKHEe KayuyyKH: UCTOPHs, MHOTOOOpa3te 1 MepCIeKTHUBHI.

Pe3unoTexHuueckoe Mpou3BOICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM MPOTrpecce.

CBapouHO€E POU3BOACTBO U POJIb XUMHH YTJIEBOIOPOAOB B HEM.

HedTh 1 ee TpancnopTHpOBKa KaKk OCHOBA B3aMMOBBITOJJHOTO MEXAYHAPOIHOIO COTPYIHUYECTBA.

Tema 2.3.

Kucaopoacoaep:ka
e OpraHuvecKne
CoeTUHEHHUS

CopepxaHue yaeOHOTrO MaTepHuaia.

1

Cruprtel. [lomydenne 3TaHona OpOKEHHEM TIIOKO3bI M THUIpaTaled 3TwieHa. ['mapokcuibHas
rpynmna kak ¢yHKuuoHaimbHas. [loHsATHE O IpeenbHBIX OJHOATOMHBIX CIHPTaxX. XUMHUYECKHUE
CBOMCTBA 3TaHOJIA. B3aUMOJCHCTBHE C HATPHEM, OOpa30BaHME MPOCTBIX U CIOKHBIX I(PHUPOB,
OKHCJIEHUE B alblierul. [I[puMeHeHre 3TaHoIa Ha OCHOBE CBOMCTB.

['manepuH Kak NOpPENCTaBUTENIb MHOTOAaTOMHBIX —cnupToB. KadecTBeHHass peakuus Ha
MHOr0aTOMHbIE cnupThl. [I[ppuMeHenune rinuunepuHa.

®enoi. PuznvecKue U XUMUYECKHE CBOMCTBa ()eHoIa. B3anMHOE BIMsIHUE aTOMOB B MOJICKYJIE
¢deHona: B3aMMOACHUCTBUE C TUAPOKCHIOM HATPHsI M a30THOM KucnoToil. [Ipumenenue ¢penona Ha
OCHOBE CBOMWCTB.

Anpnerunsl.  IlonstTne 00 anmpaerupax. AnpaerufHas Tpynna Kak  (yHKIMOHAJTbHAs.
DopMalbIeru U €ro CBOMCTBA: OKUCICHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAaHOBIICHHE B
cooTBeTcTBYOIUK cnupT. [lonmydyeHne anbAeruAOB OKHUCIEHHUEM COOTBETCTBYIOLIUX CIIMPTOB.
[Ipumenenue popmanbaeruia Ha OCHOBE €T0 CBOMCTB.

KapbonoBbie kucnotsl. Ilonartue o kapOOHOBBIX kuciorax. KapOokcuibHas Trpynma Kak
(GyHkunoHanbHAsA. ['OMOJIOrMYecKuil psi MpeNeabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[NonmyyeHnne kapOOHOBBIX KHCIIOT OKHCICHHEM allbJIeTHAOB. XHMHUYECKHE CBOWCTBA YKCYCHOM
KHACJIOTBI: OOLIMEe CBOMCTBA C MHUHEPAIbHBIMM KHCIOTAMH U peakuus dSTepupuKaluu.
IIpuMeHeHre yKCYCHOM KHCIOTBI Ha OCHOBE CBOMCTB. BBICIINE JKUPHBIE KUCIIOTHI HAa IpUMEpe
MaJIbMUTUHOBOW U CTEApUHOBOM.

Cnoxuble >¢upsl u xupbl. [lomydeHue CIOXHBIX 3QHPOB peakuue srepudukanuy..
[IpumeneHue ca0XKHBIX 3(PUPOB HA OCHOBE CBOMCTB.

XKups! kak cnoxusie 3¢upsl. Kiaccudukanms upoB. XUMHUECKUE CBOMCTBA KHUPOB: THAPOIHU3 U
TUAPUPOBAHUE )KUJKHUX KUPOB. [I[puMeHEeHNE )KUPOB HA OCHOBE CBONCTB.

VYrieBonbl. YTI€BOMABI, HX KiIacCH(pHKALUSA: MOHOcaxapuabl (TJI0K03a, ppyKTo3a), JHcaxapubl
(caxaposa) u momucaxapubl (KpaxMai U Ie/UTI0I03a).

I'mioko3a — BemecTBO ¢ IBOMCTBEHHOW (DYHKIMEH — alibJAEeTHI0CIUPT. XUMHUECKUE CBOIMCTBA
TJIFOKO3bI: OKUCJIEHUE B IIIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, CIUPTOBOE OPOIKEHHE.
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[IprMeHeHre TrII0K03bl HA OCHOBE CBOMCTB.
[TonsATHE O peakUUAX MOJUKOHIECHCALUH U THAPOIN3a HA IPUMEPE B3aUMOIIPEBPALLICHUI!
TUII0KO03a -0- MOJIHCaxapul

CamocrosTenpHas paboTao0yyaromuxcst 4
AJKOronusMm, ero MocJeACTBH IJIsl OPraHU3Ma YeJIOBEKA U IPENyNPEXKICHHUE.
CrnoxHuble 3(pUpBl B IPUPOJIE, UX 3HAUCHHE
Mpb1ia, uX IpOU3BOJICTBO.
3HauEHUE YIJIEBOAOB B KUBOM NPUPOAE U KU3HHU UEIOBEKA
Tema 2.4. CopepxaHue yaueOHOro Marepuala 4
Azorcogepaxkamme | 1 | Amunbl. [lonstue o0 amuHax. AnmdaTHuecKue aMHHBI, WX KIacCU(UKAIMSI M HOMEHKIATypa.
OpraHu4ecKue AHWINH Kak opraHuuyeckoe ocHoBaHue. [loyueHne aHMIMHA U3 HUTPOOEH301aAMUHOKHUCIIOTHI.
COCMHEeHUS. AMUHOKHCIIOTHI KaK aM(poTepHble IU(YHKIIMOHAIBHBIE OPTraHUYECKHE COSIUHEHHsI. XUMUYECKHE
ITosmmmepsI CBOMCTBa aMHHOKHCIIOT: B3aHMOJICHCTBUE C IIEJIOYaMHU, KUCIOTAMH H JIPyr C IpyroM (peakius
NOoJHUKOHeHcanun). [lenTuaHas CBsi3b U MOJIMIENTUABI. [I[piMEeHeHne aMHHOKHCIOT Ha OCHOBE
CBOWCTB.
benku. IlepBuuHasi, Bropu4Hasi, TPETUYHAS CTPYKTYpHl OCNKOB. XMMHUYECKUE CBOWCTBA OEIKOB!
rOpeHue, JeHaTypalys, THIpOJIN3, IIBETHbIE peakuu. bruongornueckue QyHKIMHU OEIKOB.
[Tomumepsl. benku n monucaxapuabl Kak OHOMOIUMEPBHI.
[Imactmaccel. [lonydeHue mOJMMEPOB peakUMed MOJIMMEpU3alMU W MOJUKOHICHCALIMH.
TepMorutacTu4yHbIE M TEPMOpPEAKTUBHBIE IIacTMacchl. [IpeacraBureny miactmacc.
BounokHa, ux knaccudukanus. [Tonydenune BosiokoH. OTenbHble IPEICTaBUTENIN XUMUYECKUX
BOJIOKOH.
JlaGopatopHasi pabota Ned Perienue 3KCIepIMEHTANBHBIX 3a7ad Ha UICHTH()HUKALINIO OPraHUYECKUX 3
COCTUHEHU.
JlaGopatopHasi pabota Ne5 PacrioznaBaHue 1iacTMacc ¥ BOJIOKOH.
CamocrosiTenpHas paboTao0yJaromuxcs 3
TepMoruiacTu4HbIE U TEPMOPEAKTUBHBIE IIacTMacchl. [IpeacraBureny miactmacc.
[IprMeHeHre aHMIMHA HA OCHOBE CBOMCTB.
JubdepennmpoBanHbIii 3a4eT 1
Bcero 117




VYpoBHM 0CBOEHHUS y4eOHOT0 MaTepuaa;

1. —o3HakoMUTEIbHBIN (y3HABaHHE PaHEe U3YYCHHBIX 00BEKTOB, CBOMCTB);

2. —penpoAyKTUBHBIN (BBITIOJHEHUE JCATEIBHOCTH IO 00pa3ily, MHCTPYKIIUH UM MTOJT PYKOBOJICTBOM)
3.—IpOYKTUBHBIH (IVIAHUPOBAHHE U CAMOCTOSTEIILHOE BBIMOJIHEHUE JCSITEILHOCTH, PEIICHHE POOJIEMHBIX 3a71a4



3. YCJIOBUA PEAJIM3AIINN IMMPOT'PAMMBbI
JAUCHHUIIJIMHBI3.1Tpe6oBanusi K  MHHUMAJLHOMY  MaTepPHAJBHO-
TEXHH4YECKOMY 00ecrne4eHuIo
Peanuzanus nporpaMMmbl AMCHUIUIMHBL TpeOyeT Haluyusi y4yeOHOro kaOuHeTa-
7a00paTOpUn XUMHH, AaHATMTUYECKOHN, (PU3MUECKON U KOJUIOUTHON XUMHUH.
O6opynoBaHue yueOHOTO KabrHEeTa U J1abopaTopuu:

+ T0OCaJO0YHbIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

+ pabouee MeCTO NpenoaaBaTes;

«  JE€MOHCTPAlMOHHBIN CTO,

+  BBITSDKHOM mIKad;

«  y4eOHO-HaIJISITHBIE TIOCOOMS U JTa00paTOpHOE 000PYI0BaAHHE:

« TIEpUOJIMYECKAS CHCTEMA XUMUYecKkux aneMeHToB [[.1. Menneneena,

+  psA HAIPSDKEHUN METAILIOB,

«  PAI BJIEKTPOOTPULIATETLHOCTH HEMETAILIOB,

« TabJuIa paCTBOPUMOCTH COJIEH, KUCIOT U OCHOBaHU B BOJIE,

« IUIAKaThl MO OOIIEH U HEOPTAHUYECKOW XUMUMU,;

+ IUIAKaThl IO OPTaHUYECKOW XUMUH,

«  XHMMHYECKas Mocya,

+  XHMMHYECKHE PEaKTHUBBI,

«  Komekuuu: «Mertamuibe», «d opHbIe TOPOAbI», «IlmacTMacchl U BOJIOKHA»,

MOJIEIN OPTraHUYECKUX BELIECTB

Texaudeckue cpeacTra 00ydeHus:

« yueOHas J0CKa,;

«  MYJbTUMEIUANPOEKTOP

3.2UndpopmanuoHHOe oOecriedeHUEe peaTu3anuy NporpaMmbl

Jns  peanuzanuu  mporpaMMbl  OMONMOTEUHBIM  (PoHA  0OpazoBaTEIBHOM
OpraHM3allMi ~ UMEEeT TI€YaTHble U  JJEKTPOHHBbIE O0pa3oBaTejbHBIE U
UH(GOPMAIIMOHHBIE PECYPCHI.

1. Ins oOyuaromuxcs

OcHoBHas yueOHas IUTepaTypa:

1. T'abpuensn, O.C., Octpoymos, N.I'. Xumust ans npodeccuit u crenuanbHOCTeH
TeXHUYECKOTONPOPIIA: ydeOHUK Il CTyA. YUYPSKACHHH Ccpea.nmpod.
obpazoBanus. — M.:Akanemusi, 2018.-256.

2. T'abpuensu, O.C., Ocrtpoymor, WN.I'., CnaagxoB, C.A., HopodeeBa, H.M.
[TpakTukyMm: yueb. [Tocobuemist ctya. ydpexaeHuit cpea.npod. oopazoBaHus.
— M.:Axanemus, 2018.-30Q.

3. T'abpuensu, O.C., Octpoymon, W.I'., CnaakoB, C.A. Xumus. mnocobue s
noarotoBku kK EI'Diyuye6.mocobue mis CTyA. YUpexKIeHUuM cpea. mnpod.
obpazoBanus. — M.:Akanemus., 2018.-144.

4. TadbpuensH, O.C., JleicoBa, I'.I'. Xumus. TecTw, 3amaum U ympaxHEHUS:
yueb.mocobue uisi  CTyA.yupexaeHud cpen. mpod. obOpazoBaHus. —
M.:Akanemus, 2018.-336.



JlononHuTenbHas yueOHas tuTepaTypa.

1.

Epoxun, FO.M., Kopanera, N.b. Xumusa s npodeccrii U crnenuaibHOCTEH
TEXHUYECKOTO HECTECTBEHHO-HAYYHOTO mpoduiiei: y4eOHHK [Uisl  CTY..
yupexJIeHui cpe. npod. oopazoBanus. —M.:Akanemusi, 2018.-384.

Epoxun, FO.M. Xumus: 3agaud v ynpaxHeHusi: y4yed. mocobue mjig CTy..
yapexieHuit cpea.npod. oopazosanus. — M.:Akanemusi, 2018.-304.

Epoxun, FO.M. COOpHUK TECTOBBIX 3aJlaHMi MO XUMHH: ydeb.nmocobue s
CTyI. yupexaeauiicpen. mpod. oopazoBanus. — M.:Axanemus, 2018.-124.

2. Jlns npeniofgaBateneit

1.

®enepanbubiii 3akoH ot 29.11.2012 Ne 273D3 «0O6 o6pazoBaHuu B
Poccniickon

deneparum» . http://www.consultant.ru/document/cons_doc LAW 1241
(maTa oopamienus: 28.08.2020) (TKkpoIThIi 1OCTYII)

[Ipuka3 MunucrepctBa obpazoBanust U Hayku P® ot 17.05.2012Ne 413 «€©O06
yTBep X ACHUH(EIepaTbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa
CpeIHEro (mosHOTO) o011ero o0pa3oBaHMSI».-
http://www.consultant.ru/document/cons_doc LAW_1R1/1 (nata
oOpaienus: 28.08.2020)dTKpbIThIN JOCTYII)

[Ipukaz MunucrepctBa obpazoBanust U Hayku PD ot 29.12.2014Ne 1645 ©
BHeceHuH u3MeHeHuil B [Ipuka3 MunucrepctBa o6pasoBanust u Hayku PO ot
17.05.2012 Noe 413 'O6 ytBepxkaeHun ¢eaeparTbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeIbHOTO CTAaHJAPTa CpeaHero (IOJHOro) o0IeroodpazoBaHuUs ».-
http://www.consultant.ru/document/cons_doc LAW _10%fiarta
obpamenust: 28.08.2020)dTKpbIThIN JOCTYII)

[Tucemo JlemapTameHTa TOCYIapCTBEHHOW MONUTHKUA B cdepe MOATOTOBKH
pabounx kaapoB uIIO MwunobpHayku Poccuu ot 17.03.2015Ne 06-259
«PexoMeHaImu Mo OpraHu3aIuy MOJyYeHHUs CPeTHETO 00IIero 00pa3oBaHus B
npenenax OCBOCHUSA 00pa3oBaTeIbHBIX porpamm
cpeaHeronpodecCuoHaIbHOTO 00pa3oBaHKMsl Ha ©0a3e OCHOBHOrO 0OIIero
oOpa3oBaHusi ¢ ydeToM TpeOoBaHMK(enepaTbHbIX  TOCYAapCTBEHHBIX
0o0pa30oBaTeNbHBIX CTAaHIAPTOB M TOTy4aeMoi MpodecCH MINCIICIUaTbHOCTH
CpeIaHEro po¢heCCUOHAIBHOTO 00pa3oBaHUsI». -
http://www.consultant.ru/document/cons_doc LAW _18%fara
obpamenust: 28.08.2020)dTKpbIThIN JOCTYII)

. I'abpuensu, O.C., JIvicora, I'.I'. Xumus: kaura s npenomaBaTens. y4eo.-

MeTon. mocodme. —M.:Akagemus, 2018.-206.

3. Uudopmanmonnslie pecypcol cetu MaTepHEeT

1.

2.

3.

OOpasoBaTenbHBIH  caiT g mKodbHHKOB  http://www.alhimik.ru/fata
oopamenus: 29.09.2020)dTKpbIThIN JOCTYII)

OOpa3oBaTeNbHBIN CAWT IS MIKOJIBHUKOB «Xumus» http://hemi.wallst.ru/fata
oopamenus: 29.09.2020)dTKpbIThIN JOCTYII)

Onummuana «Ilokopu BopoObeBbl ropei» https://pvg.mk.rufnara obparieHus:
29.09.2020) {TKpbITHII JOCTYII)




4. KOHTPOJb
JUCHUIIIAHBI

Kontpons wu

N OLEHKA

OLCHKa pPE3yJbTaTOB

PE3YJBbBTATOB

OCBOCHUA

3aHSATUM, JA0OpAaTOPHBIX pabOT, TECTHUPOBaHUSA, a TakKXKe B pe3yJbTare
BBITIOJTHEHUS 00yYaIOIIMMUCS WHIUBUYyaTbHBIX 3aJaHnN, MPOEKTOB,
UCCIIETOBAHMIM.

PesynabTaTsl 00yyeHus
(TMYHOCTHBIE, MeTANIPEIMETHBIE,
npeIMeTHBIE)

®opMBbI U MeTOAbI KOHTPOJISl ¥ OLleHKH
pe3yJabTaToB 00y4eHHs

JNUYHOCTHBIX.

YYyBCTBO TOPJAOCTH M YBaXEHUSI K UCTOPUU U
JTOCTHIKCHHUSIM OTEUECTBEHHON XUMHYECKOM
HayKH; XMMHUYECKU T'PAaMOTHOE IOBEJCHUE B
po(heCCHOHATLHON EATETHbHOCTH U B OBITY
npu oOpareHun C XUMHUUYECKUMU
BEILIECTBAMH, MaTEpUaIaMH U MIPOLIECCaMU;

Onenka pedepara Uiy J0KIaaa;

OHGHKa yCTHOFO BBICTyHJ'IeHI/IH;

OreHKa yMEHHUS BBITIOJIHATH TBOPUYECCKYIO
paboty

TOTOBHOCTH K MIPOJIOJKCHHUIO 00pa3oBaHus U
MOBBINICHHUST KBaTu(UKAIMA B HW30paHHOU
npodhecCHOoHATBLHOM JESITEIIbHOCTH u
O00BEKTHBHOE OCO3HAHHUE POJIM XUMHUYECKUX
KOMIIETCHIIUH B 3TOM,

Onenka pedepara win 10KIa1a,

OmueHka yCTHOTO BBICTYIUICHHS,

OreHka yMEHUS BBIOJTHATH TBOPYECKYIO
pabory

YMCHHE HCII0JIb30BATh TOCTUKCHUS
COBPEMEHHOM  XUMHUYECKOM  HAyKM U
XUMHUYECKUX TEXHOJOTMM IJIs IOBBILICHUS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHUS

Onenka pedepara Uiy J0KIaaa;

OHGHKa yCTHOFO BBICTyHJ'IeHI/IH;

OreHKa yMEHHUS BBITIOJIHATH TBOPUYECCKYIO
paboty

B BBIOpaHHOM npodecCuoHATBHON

JCATCIIBHOCTH,

MCTAIIPCAMCTHBIX .

HCTIOJIb30BaHUE Pa3IMYHBIX BHUJIOB | YCTHBIN ONPOC

II03HABATEIIbHOM IEeATEILHOCTA U OCHOBHBIX
UHTEJUIEKTYaIbHBIX Omepauii (IT0CTaHOBKU
3anaqn, GOpMyIUPOBAHUS TUIIOTE3, aHAIINU3A
A CHHTE3a, CpaBHEHHUs,  000OIICHMS,
CUCTEeMATH3aIlNK, BBIABICHUS PUYUHHO-
CIEACTBEHHBIX CBS3€H, IIOMCKAa AaHaJOroB,
(GopMyIHpPOBaHUS BBIBOJOB)IUISL  PCIICHHUS
ITOCTaBJIEHHOM 3a7a4H, MPUMCHCHHE
OCHOBHBIX METOJOB IO3HaHUs(HAOIIOICHMS,
HAYYHOTO OKCIIEPUMEHTA) IS H3YyYCHHUS
Pa3TUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
MPOIECCOB, C  KOTOPBIMH  BO3HHKACT
HEOOXOIMMOCTD CTAJIKUBAThCSA B
npodeccuoHabHOU cdepe;

CamocrosrenbHas paboTta
TectupoBanue

Jomainsist pabora.

[TucemenHas o6o01maroIas pabora
KontponsHas pabora

OCBOEHUA

y4eOHOM  JTUCHUIUIMHBI
OCYIIIECTBIISIETCS MperojiaBaTeieM B IpoIecce TMPOBEJACHUS IMPAKTUYECKUX




HCIIOJIb30BAHUC PA3JIMYHBIX UCTOUYHHUKOB JJIA
HOJNydeHUsT ~ XMMHUUYeckod  WHpopmarmy,
YMEHHE OLEHHTh €€ JIOCTOBEPHOCTH JUIS
JTOCTHKCHUS XOPOLINX pe3yJIbTaTOB
npodeccnoHaabHOM chepe;

Orenka pedepara uiu J0KIAAA;

Or1eHKa YyCTHOTO BBICTYILICHUS,

OrieHKa yMEHUS BBITIONHSATH TBOPUYECKYIO
pabory

IPCAMCTHBIX

c(OPMUPOBAHHOCTH MPEACTABICHUN O MeCTe
XMMHHU B COBPEMEHHON Hay4IHOU

KapTUHE MHpa; MOHMMaHHE POJM XHMHH B
dbopmupoBaHUU Kpyrosopa U
(YHKIMOHATIBHONH T'PAaMOTHOCTH YeJOBEKa
JUISL peIICHNs] TIPAKTHYECKUX 3a71a4;

DKcnepTHas OIICHKA
pedepaTuBHBIX padoT

BBITTOJTHEHHBIX

BJIAJICHUC OCHOBOIOJIAarafoIuMHu
XUMHUUYECKUMH MMOHSTHUSIMH, TEOPUSAMH,
3aKOHAMHU U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
M0JIb30BaHNE XMMUYECKOW TEPMUHOJIOTUEN U
CHUMBOJIUKOMH,

®poHTaNBHBI ONpoc B (GOpME XHUMHYECKOTO
JOUKTAHTa
KoHntponbHas padota

BJIaACHUC OCHOBHBIMH MCTOJaMH HAYYHOI'O

[IO3HAHUS, HCIOJIB3YEeMBIMH B  XUMUH:
HaONIOJICHNEM, OIMCAHUEM, H3MEPECHHUEM,
HKCIEPUMEHTOM; yMeHue o00pabaThiBaTh,
OOBACHATH  PE3YNbTaThl  INPOBEIECHHBIX

OIBITOB M [eJlaThb BBIBOJABI, NOTOBHOCTb H
CHOCOOHOCTh MPUMEHSTh METOABI MO3HAHUS
IIPU PELLIECHNUHU ITPAaKTUYECKUX 3a/ay,;

AHanu3 1abopaTopHBIX padoT
VYceTHbII onpoc

CamocrosiTenpHas pabora
TectupoBanue

Jowmarssis paboTa.

[MuceMennas obobmaromnas pabora
KoHnTtponbHas padota

c(hOpMUPOBAHHOCTH YMEHHUS J1aBaTh
KOJINYECTBEHHBIE OLIEHKHU U IIPOU3BOAUTH

AHanu3 BBEINOIHEHUS PACUCTOB HA HAXOXKJACHUC
OTHOCHUTEIbHOU MOJIEKYJISIPHOM MAacCCBhl,

pacueTbl MO XUMHYECKUM (OpMYyJIaM U | ONpeNeIeHHe MacCOBOW JIOMM XHMHUYECKHUX
YpPaBHEHUSM; JJIEMEHTOB B CIIO)KHOM BEIIECTBE, MAacCCOBOW
JIOJIM PACTBOPEHHOT'O BEILIECTBA
DK3aMeH
BJIaJICHUE IIpaBHJIaMu TEXHUKU | AHaIU3 1a00paTopHbIX paboT
Oe3omacHOCTH npu UCTIOJIb30BaHUH

XUMHYECKHUX BEIIECTB,

c(hOpMUPOBAHHOCTh COOCTBEHHOW TO3WIIUU
M0 OTHOIIEHUIO K XUMHYECKON HHpOpMAIUH,
MOJTy9aeMOM 13 Pa3HbIX HCTOYHUKOB

DKcrepTHas OIICHKa BBITTOJIHEHHBIX
pedepaTuBHBIX pabor, KOHCIIEKTOB,
MpEe3EHTaLHM.
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