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Jluer coryiacoBanus

PaGouass mnporpamma y4yeOHOM JAHUCHUMIUIMHBI pa3padoTaHa B COOTBETCTBHHM C
TpeOOBaHUSAMHU (PeepabHOTO TOCYNAapPCTBEHHOTO O00pa30BaTEeIbHOTO CTAHAAPTA CPEIHETO
obmero obpazoBanus (PI'OC COO), denepaabHOrO rocyIapCTBEHHOTO CTaHAApPTA CPEIHETO
npodeccuonansHoro obpazoanus (mamee — PIOC CIIO) mo mpodeccuu/cenuanTbHOCTA
15.02.08 TexHonoruss MalIMHOCTPOEHHUS, PEKOMEHJALMSMHU IO OpraHU3alyy MOJy4YeHUs
cpeaHero obmero obpa3oBaHus B IpeeliaX OCBOCHHS 00pa30BaTENbHBIX MPOTPaMM CPEIHEro
npod)eCCHOHAIBHOTO 00pa3oBaHUsi Ha 0a3e OCHOBHOIO 00Imero oOpa3oBaHUS C YYETOM
TpeOoBaHui (heaepaTbHBIX TOCYAAPCTBEHHBIX OOpa30BaTENbHBIX CTAaHIAPTOB M IOJIYyYaeMOM
CHEIHMAIbHOCTH WKW Mpodeccud cpeaHero mnpodecCHOoHaIbHOr0 00pa3oBaHus (MHCHMO
JlemapraMeHTa TrOCyJapCTBEHHOM MOJMTUKU B cdepe MOATOTOBKU paboumx kaapo u IO
Muno6puaayku Poccum ot 17.03.2015 Ne 06-259; c¢ usmenenusimu ot 25 mas 2017 r.),
OPUMEPHOM  mporpaMMbl  y4eOHOM  OUCHMIUIMHBI ~ XUMHUS Ui HpOoQecCHOHATBHBIX
o0pa3oBaTeNbHbIX  OpraHu3alui, pexkoMeHIoBaHHOW dedepanbHBIM  TOCYAaPCTBEHHBIM
ABTOHOMHBIM yupexaeHueM «DenepaibHblil HHCTUTYT pa3BUTUs 00pa3oBaHus» (nainee — PI'AY
«®UPO») B KauecTBe MPUMEPHOI MPOrpamMmbl AJis peau3alud OCHOBHOM MpodeccuoHaNbHON
obpa3zoBarenbHO# mporpamMMbl CIIO Ha 6a3e OCHOBHOTO 00IIero oOpa3oBaHUS C MOJYyYECHUEM
cpennero obmero obpa3oBanus, MpoTokos Ne 3 oT «_ 21 » urons 2015r., perucrparmOHHBINA
Homep peuen3uu Ne 385 ot 23 utons 2015 r. ®I'AY «D®UPOy», ¢ yuerom [IpumepHOil 0CHOBHOM
o0pa3oBaTeNnbHOIl MpOrpaMMbl CpelHero oOmiero o0pa3oBaHus, OJOOPEHHON pelIeHueM
denepanbHOro yueOHO-METOIMYECKOTO O0BEIUHEHUS 10 00IeMy 00pa3oBaHHIO (TIPOTOKOJ OT
28 utons 2016 r. Ne 2/16-3).

Pa3paborunk(u):

[Ipenonasarens

JIMYHas TIOAIIUCH
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1. OBIIASA XAPAKTEPUCTHUKA PABOUYEM TIIPOTPAMMBbI YYEBHOU
JUCIHHAIIINHBI
BbJ1.09 Xumusa

1.1. MecTo AMCHMILVIMHBI B CTPYKTYpPe OCHOBHOI 00pa30oBaTe/IbHOI IPOrpaMMBbl:

VYyeonas nucuumuinHa bJ[.07 Xumus sBisieTcss 4YacTbio 00IeoOpa3oBaTeIbHOTO
yaeOHoro 1ukiIa oopasosarensHoit porpammbl CITO mo cnernumansroctr 15.02.08 TexHomoTHs
MalIMHOCTPOEHHUs, B COOTBETCTBHM C TEXHHMYECKUM mpoduiieM mpodecCHOHATLHOTO
o0OpazoBaHusl.

VYyeOHass IUCHMIUIMHA OTHOCUTCA K TpeAMETHOW oOjactu «EcTecTBEHHBIE HAyKHU»
®I'OC cpennero obmiero 0opa3oBaHusl.

YpoBeHb OCBOEHUS YUeOHOW AUCIUIUTMHBI B cOOoTBeTCTBUU ¢ PI'OC cpemgHero obiiero
o0Opa3zoBaHus Oa30BBIi.

1.2. Ilsianupyemblie pe3yJbTaThl OCBOCHUS Y4eOHOM M CUMIITTHHbBI

OcBoeHne cojepkaHusi y4eOHOW JUCHUIUIMHBI «XHUMHs», 00ecleyrBaeT JIOCTH)KEHUE
CTYJEHTaMHU CJIEAYIOLIUX PE3YJIbTAaTOB:

JIMYHOCTHBIX:

—— YyBCTBO TOPJOCTH U YBAXXCHMsI K UCTOPUM U JOCTHIKEHHAM OTEUYECTBEHHOM XMMHUYECKOU
HAYKH; XUMHUYECKH TPAaMOTHOE IMOBeIeHUE B NPO(GECCHOHATBLHON NESITeIbHOCTH U B OBITY IMpH
oOpalleHnn ¢ XUMUYECKUMH BELIECTBAMH, MaTepUalaMi U MTPOLIECCAMU;

—— TOTOBHOCTH K MPOJOJDKEHHIO OOpa30BaHMSA W TIOBBIICHHUS KBAIM(UKAIUN B H30paHHON
npo¢eCCHOHATIBHON IEATEIbHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIIETEHIMH
B 9TOM;

—— YyMEHHUE WHCIOJIb30BaTh JOCTHIKCHHMS COBPEMEHHOM XUMUYECKOM HAYKM U XUMHUYECKUX
TE€XHOJOTHI JUIsl TOBBIIIEHUS COOCTBEHHOI'O HWHTEJJIEKTYyaJlbHOTO Pa3BUTHUSI B BBIOpAHHOM
npodeccuoHaIbHOMN J1eTeTbHOCTH;

MeTanpeaMeTHbIX:
—— HCHOJIb30BaAHUEC Pa3JIMYHBIX BHUJI0B O3HaBaTeIbHOU ACATCIIBHOCTH W OCHOBHBIX
MHTEJJIEKTYyallbHBIX Omepanuil (MOCTAaHOBKU 3a/1ayd, (HOpMyIHpOBAaHUS THUIOTE3, aHAIMW3a W
CHUHTE3a, CpPaBHCHUA, O606HIGHI/I$I, CcucTeéMaru3alnu, BbBIABJICHUA MPUYINMHHO-CICACTBCHHBIX
CBsI3€H, MOMCKa aHajoroB, JOPMYITUPOBAHHUS BBIBOJOB) IS PEIICHUS MOCTaBICHHOW 3aJlauH,
MNPUMCHCHUEC OCHOBHBIX MCTOAOB ITIO3HAHUA (Ha6J'IIOI[eHI/I$I, HAay4YHOT'O 3KCHepI/IMCHTa) JJISL
M3YYECHHS PA3IUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB W TPOIECCOB, ¢ KOTOPHIMH BO3HUKAET
HEO0OXOAMMOCTh CTAJIKUBATHCA B MPO(heCcCHOHATBHOM cdepe;

—— HCIMOJH30BAHUE PA3IUYHBIX UCTOYHUKOB JJIS MOJYYCHUS XUMUYECKON HH(MOpMAIIUY, YMEHHE
OLICHUTh €€ JIOCTOBEPHOCTH JUIsl JOCTHKEHHSI XOPOUIMX pPE3yJNbTaTOB B MPOQPECCHOHATbHON

cdepe;

NnpeAMEeTHBbIX:

— c(hOpMUPOBAHHOCTHh TPEJCTABICHUA O MECT€ XMMHH B COBPEMEHHOW HAay4YHOW KapTHHE
MUpa; TOHUMAHHUE POJIH XUMHUH B (DOPMHUPOBAHHUH KPyro3opa M (pyHKIIMOHAIBHON IPaMOTHOCTH
YeJI0BEKa ISl PEIICHUS TPAKTUYECKUX 3a]1aY;

—— BJIQJICHUE OCHOBOIIOJAralolUMU XUMHYECKUMHU TOHATUSAMH, TEOPUAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XMMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

— BJAJEHHUE OCHOBHBIMM METOJAMH HAYyYHOIO II03HAHMS, MWCHOJIB3YEMBIMH B XUMHM:
HaOJIOZICHUEM, OMMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBSCHATH



pe3yNbTaThl MPOBEACHHBIX OIBITOB U JENaTh BBIBOJIbI; TOTOBHOCTh M CHOCOOHOCTh MPUMEHSTH
METO/bI ITIO3HAHUS [IPU PEIICHUH NIPAKTUYECKUX 3a1a4;

— c(hOpPMHUPOBAHHOCTh YMEHHS JaBaTh KOJIMYECTBEHHBIE OLIEHKH M MPOU3BOJUTH PacueThl IO
XUMHUYECKHM (HopMyJiaM U yPaBHEHUSIM;

— BJIaJICHHUE MPaBUIaMH TEXHUKU 0€30MaCHOCTH MPU UCIIOJIb30BAHUN XUMUYECKUX BEILIECTB;
—— ¢(hOpMUPOBAHHOCTh COOCTBEHHOH MO3UIIUM 1O OTHOUICHHWIO K XMMHYECKOH HH(OpMaLuHy,
MOJIy4a€MOU U3 Pa3HbIX HCTOYHHUKOB.

OcBoenue conepkanust yueonor mucuumummnabl bJ1.09 Xumus obecrnieunBaeT hopMUpOBaHHUE U
pa3BUTHE YHUBEPCAIBHBIX YYEOHBIX IEHCTBUH B KOHTEKCTE MPEEMCTBEHHOCTH (POPMHUPOBAHUS
00X KOMITETEHIIHA.

O0mue KOMINeETEeHIUH
(B coorBercTBUM ¢ PI'OC CIIO no
crenuaabHOCTH/Ipodeccun)
OK 1. Ilomumarb CyumHOCT M  COLHUAJIbHYIO
3HAYUMOCTb CBOEil Oyayei npodeccuu, nposiBIsATh
K HE yCTOMYMBBINA HHTEPEC.

Buabl yHuBepcaJbHBIX y4eOHBIX JeicTBHIl
(B coorBeTcTBUM ¢ DI'OC COO)

—— UCTIONIb30BAaHNE PA3IMIHBIX BHOB MTO3HABATEIbHON
NEeSITeIbHOCTH M OCHOBHBIX  MHTEJUICKTYaJIbHBIX
omepanuii  (IIOCTAHOBKM 337a4d, (OPMYIMPOBAHUS

TUIIOTE3, aHAJIM3a U CUHTE3a, CPABHCHMUA, 0606H.IGHI/I$[,

CcHUCTEeMaTH3alllHy, BBISIBIICHUS HNPUYUHHO-
CJIEJICTBEHHBIX CBA3€H, TIOHCKa AHAJIOTOB,
(hopMyTpOBaHHs BBIBOJIOB) TSt pemneHus
MIOCTABJICHHOM  3afa4yd, IPUMEHEHHE  OCHOBHBIX
METONOB  TO3HAaHUS  (HAONIONEHMS,  HAy4HOTO

9KCIIEPUMEHTA) I8 W3Y4YCHUS pPAa3INIHbIX CTOPOH
XMMHYECKHX OOBEKTOB M TIIPOIECCOB, C KOTOPBIMHU
BO3HUKAET HE00X0AUMOCTh CTAJIKUBAThCA B
npogeccHoHaIBHOU chepe;

—— HCHOJIb30BAHME PA3IMYHBIX HCTOYHHMKOB IS
MOJyYeHHUsT XMMHUYECKOM  uHpOpManuu, yMeHHe
OIIEHUTH €€ TOCTOBEPHOCTH JJIS JOCTIKEHHS XOPOIINX
pe3yiIbTaToB B MpohecCHoHaIBHOM cdepe;

OK 2. Oprann3oBeIBaTh COOCTBEHHYIO ICATEIBHOCTB,
BBIOMPATH TUIIOBBIE METO/IBI ¥ CIIOCOOBI BBIMOITHEHUS
npodeccroHaIbHBIX 3an1ad, OLICHUBATh ux
3¢ (EeKTHBHOCTH U Ka4eCTRBO.

OK 3. IlpuHuMmaTe pemieHuss B CTaHAAPTHBIX U
HECTAHAAPTHBIX CHUTyallUIX U HECTH 3a
OTBETCTBEHHOCTD.

OK 4. OcymecTBiasTh NOUCK U HCIHOJb30BaHUE
uHpopMaLuK, He0OX0IUMOH 1S 3PPEKTUBHOTO
BBINTOJTHEHHS npodeccroHaIbHBIX 3amad,
MIPOQeCCHOHANBHOTO M JINYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonp3oBath nHpopMalnoHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH B
PO eCCHOHANBHOM JIESITEEHOCTH.

OK 6. Paborarh B KOJUIGKTMBE M KOMAaHJE,
3¢ PEeKTUBHO 00IIATHCS C KOJUIEraMH, PyKOBOJICTBOM,
MOTPEOUTEIIIMH.

OK 7. Bpath Ha ce0st OTBETCTBEHHOCTH 3a paboTy
YIEHOB KOMaH[bI (MTOIYMHEHHBIX ), 32 pe3yJIbTaT
BBITIOJIHEHMS 3a/IaHU.

OK 8. CamocrosTenbHO — ONpEnensTh
MPO(QECCHOHAIBHOTO M JIMYHOCTHOTO
3aHUMAThCS camMo00pa3oBaHHEM,
TUITAHUPOBATh TOBBIIICHUE KBAJIU(DHUKALIIH.
OK 9. OpueHTHpOBaThCS B YCIOBUSIX 4aCTOW CMEHBI
TEXHOJIOTHI B MPOPECCHOHAIBHON TEATEIHHOCTH.

HHUX

3a7a4n
pa3BUTHIA,
0CO3HAHHO




2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThI

Buj yueOHoi1 padoThl

O0beM yacoB

O0bem o00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITHHBI 172
Bo s3aumooeticmsuu ¢ npenooasamenem: 114
B TOM YHCIIE:

TEOPETHUUECKOE 00yUueHue 84
IPAKTUYECKHUE 3aHSITUS 30
KypcoBast pabota (IIpoeKT)

CamocmosmenvHas paboma odyuarouuxcs 50
Koncynpranuun 8

Ilpomesicymounas — ammecmayusa  (ykazamo  hopmy
ammecmayuu) 8 ghopme oughghepenyupoeannozo 3auema

npOMe:)fcymquoﬁ




2.2. Temarnuyeckuii IUVIaH U CoAepKaAHNE YUeOHON TUCUMIIJIMHBI BbJ1.09 Xumus
Konasl
KOMIIeTeHI Ui,
HaumenoBanue O6beMm B (bopmuposaio
Conep:xaHue y4eOHOro MaTepuaa U (POpMbI OPraHU3ALNH JeATeIHLHOCTH 00yYa0INXCs KOTOPBIX
pa3esoB U TeM yacax
cnocoodcTByeT
3J1€MeHT
MPOrpaMMbl
1 2 3 4
BBeaenue Coneprxanne yueOHOTO MaTepHuaia 2 OK 01.- OK 11.
HayuHble MeTOpI O3HAHUS BELECTB U XUMHUCCKUX SABJICHUH. Posb sKCHiepuMeHTa U TeopuH B XMMUHU. MoaenupoBaHue
XMMHUUYECKHX MpoleccoB. 3HayeHue XUMuU mpu ocBoeHuu mnpodeccuit CIIO u cneumansHocteit CIIO TexHMuYEcKOro
npod st NpodecCHOHATBHOr0 00pa30oBaHusl.
Paznea 1. O01as 1 HeoOpraHu4yeckasi XuMust
Tema 1.1. ConeprkaHue yueOHOro MaTepHuaia 6 OK 01.- OK 11.
OCHOBHbBIE TIOHATUS U =
OcHoBHble NIOHATHSA XUMUH. BemectBo. AtoM. Monekyna. Xumuueckuil anement. Astotponus. IIpocTbie U cloKHbIE
SAKOHDI XHMUH BemecTBa. KauecTBeHHBIN 1 KONMMYECTBEHHBIH COCTAB BEIIECTB. XMMHUCECKHE 3HaKH U (popMyJibl. OTHOCHTEINILHBIE aTOMHAs
1 MOJIeKynIspHas macchl. KonngecTBo BerecTna.
OcHOBHBIE 3aK0HBI XUMHH. CTexnoMeTpus. 3aKOH COXPAaHEHHsI MAcChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJIIPHOM CTPYKTYphl. 3aKOH ABOTajfpo W CIEACTBUS M3 Hero. PacueTHble 3aqauyd Ha HaXOXJCHHE OTHOCHUTEIHHOMN
MOJIEKYJIIPHOM MacChl, OTIPe/IeIeHHe MAacCOBOM OJIM XUMHYECKHX 3JIEMEHTOB B CJIO)KHOM BEIIIECTBE.
JemoHcTpanuu: Mojgenu aTOMOB XHMHUYECKHX SJIEMEHTOB. MoJenu MOJeKyd TMPOCTBIX W CIOXHBIX BEIIEeCTB
(mapocrepxkueBsle U Crioapra—bpurieba). Komnekiuss mOpocTeIX M CIOXKHBIX BemiecTB. HekoTopsle BelecTBa
KosmaecTBoM 1 Mok, Moziens MossipHOTO 00beMa ra3oB. Ayutorponus pocdopa, KHCIopoaa, 0Jiosa.
[MpoduibHble ¥ MpOdecCHOHATBHO 3HAYMMBIE 3JIEMEHTHI COJepKaHHs. AJUIOTPOIHbIE MoAuduKanuu yriepona (anmas,
rpadur), Kuciopoda (KHCIOpOJ, O30H), oinoBa (cepoe M Oenmoe onoBo). IloHSATHE O XWUMHYECKOW TEXHOJIOTHH,
OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.
Tema 1.2. Cojneprxanue y4eOHOr0 MaTepHuaia 6

[lepuoauueckuii 3aKoH u
Ilepuonuueckas cucrema
XUMHUYECKHX DJIEMEHTOB
JI. 1. Menneneera u
CTpOEHHE aToMa

Ilepuonnuecknii 3axon [I. . MengeneeBa. Otkpeitue [I. . Menneneessim [lepuonndeckoro 3akoHa. Ilepuoauueckuit
3akoH B (opmymupoke JI. M. MengeneeBa. [lepmoamyeckass Tabnuia XHMHYECKMX JJIEMEHTOB — Tpaduyeckoe
oToOpakeHHe IMEepUOANIecKoro 3akoHa. CTpyKTypa NMEpHOANYECKON TaONHIBI: MepHoabl (Manble W OOJbIINE), TPYIIIHI
(TaBHAs ¥ TOOOYHAs).

Crpoenne aroma u Ilepmomgmueckmii 3akoH [I. . MenneneeBa. AToM — ciokHas dactuma. Sapo (MPOTOHBI |
HEUTPOHBI) M AJIEKTpOHHAs 00onouka. M3otonbl. CTpoeHUE 3IEKTPOHHBIX 000J0YEK aTOMOB JIEMEHTOB MAJIBIX MEPHOIOB.
OCOOEHHOCTH CTPOSHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIIMX TIEPUOIOB (TIEPEXOTHBIX JIEMEHTOB).
[TonsTre 06 opOUTANISIX. S-, p- B d-opOuTaNH. DIEKTPOHHBIE KOHDUTYpPAITUU AaTOMOB XUMHUYIECKUX dJIeMeHTOB. CoBpeMeHHas
dhopmymupoBka Ilepuogmueckoro 3akona. 3HadeHue [lepuommdeckoro 3akoHa u [lepHoOIUYIECKOH CHCTEMBI XUMHUECKHX
snemenToB /1. V1. Menneneena [j1s1 pa3BUTHS HAYKW U TIOHUMAHUS XUMAYECKOW KapTHHBI MUPA.

JleMoHCTpanuu: Paznuunbie  gopmbl  [lepuoauyeckoil  cucteMbl  XuMHYeckux aiemeHtoB JI. WM. Menzeneesa.




HI/IHaMI/I‘{eCKI/Ie TaGHI/IIlI)I JJI1 MOACTIUPOBAaHUA HepnounquKoﬁ CUCTCMBI. 3J'IeKTpI/I3aHI/I51 TEJI U UX B3aUMOACUCTBHE.
HpO(lJI/IJ'H)HLIe n HpO(i)eCCI/IOHaJ'H)HO 3HAYMMBbIC 3JIEMCHTBI COACPIKaAHUA. PagnoakTuBHOCTh. Mcnonbs3oBanue PaaguOaKTHBHBIX
H30TONOB B TEXHUYECKHX IEIiIX. PeHTreHOBCKOe H3JIy4YCHUE U €ro HCIO0Jb30BaHUC B TEXHUKE ©W MCAUIIUHEC.
MO)IGJ'II/IpOBaHI/Ie KaK METOZ MPOTHO3UPOBAHNA CUTYallMH HAa MPOU3BOJCTBC.

B tom uncne MPAKTUICCKUC 3aHATUA

MO)IGJ'II/IpOBaHI/Ie MOCTPOCHUA HepHOZ[H‘IeCKOﬁ Ta6J'H/IlH)I XHUMHUYCCKUX DJICMCHTOB.

Tema 1.3.
CrtpoeHue BeniecTBa

Cozepxanue yueOHOrO MaTepraa

WonHas xumundeckast cBsi3b. KaTnoHBI, nX 00pa3oBaHHE W3 aTOMOB B PE3yNbTAaTe MPOIECCa OKUCICHUS. AHHOHBI, UX
o0Opa3zoBaHue U3 aTOMOB B pe3yJbTaTe Ipoliecca BOCCTAHOBICHN. IOHHAs CBsI3b KaK CBA3b MEXKAY KaTHOHAMH M aHHOHAMH
3a CYET JJIEKTPOCTATHUECKOTO NpHTshKeHHs. Knaccudukanus MOHOB: MO COCTaBy, 3HAKY 3apsa, HAJIMYHIO THAPATHON
00osouku. VloHHbIE KprcTaJUINUEcKKe peieTki. CBOWCTBA BEIECTB ¢ HOHHBIM THIIOM KPUCTAJUTMYECKON PEIIETKH.

KoBasieHTHas XUMUYECKas CBsI3b. MeXaHH3M 00pa30BaHUs KOBAJCHTHOW CBsA3U (OOMEHHBIA M JOHOPHO-aKICTITOPHBIN).
DneKTpooTpuIaTeIbHOCTh. KoBaNeHTHBIE MONIApHAs U HEMoJIsApHas cBsA3U. KpaTHOCTh KOBaleHTHOH CBA3U. MOJEeKyIsIpHbIe
U aTOMHBIe KpHCTalanueckue pemeTkd. CBoMCTBa BENIECTB C MOJICKYJISPHBIMM M aTOMHBIMH KpPUCTAJUIMYECKUMHU
peIIETKaAMH.

Mertannndeckas ¢Bs3b. MeTamieckasl KpHCTAUIMIECKasi peleTka U MeTaJUIndecKast XMMU4IecKas CBs3b. Dusndeckue
CBOHCTBA METAJIIOB.

ArperaTHble COCTOSTHHS BEIIECTB U BOAOPOHAS CBsI3b. TBepaoe, KUAKOE U ra3000pa3Hoe cocTossHUA BeecTB. [lepexon
BEIIIECTBA M3 OJTHOTO arperaTHOro COCTOSHUSA B Jipyroe. BogopoaHas cBs3b.

UYucteie BemectBa M cMecH. IloHsTHe o cMmech BemiecTB. | 'OMOTreHHble M reTeporeHHsle cMmecH. CocraB cMecei:
00beMHasl 1 MaccoBasi JI0JIM KOMIIOHEHTOB CMECH, MaccoBasi J10JIsl IpuMeceii.

Jucnepcusie cuctemsl. [lonsTue o aucnepcHoi cucreme. JlucnepcHas ¢asa u qucnepcuonHas cpena. Knaccudukaiys
JUCTIEPCHBIX cucTeM. IIoHATHE 0 KONJIOUAHBIX CUCTEMAX.

JemoHcTpanmu: Mojenp KpUCTAJUIMYECKOM pemeTku xjopuaa Hartpus. OOpasmsl MuHEpalioB ¢ HOHHOIM
KPUCTAJUTHYECKOM PEIIeTKOM: KaJabIuTa, rajJuTa. Moaenu KpUCTAIMYECKHX PEeIIeTOK «CyXOoro Jbaa» (Wix Hoxa), anMasa,
rpaduta (uam
kBapua). [Ipubops! Ha kuIKKX KprcTauiax. OOpa3ubl pa3IuyHbIX AUCHEPCHBIX CUCTEM: SMYJIBCHH, CyCIIEH3HH, a3p030JIeH,
reneit u 3oneid. Koarymsums. Cunepesuc. Dddext Tunmans.

[IpoduinbHble ¥ NpodecCHOHATbHO 3HAUYMMBIE 3JIEMEHTHI cojiepkaHus. [10oJSpHOCTD CBSI3M M IOJSIPHOCTH MOJICKYJIBI.
Konnencauns. Texydects. Bosronka. Kpucramumszanus. CyonuManus U ecyonuManys. AHOMaUM (PU3NYECKHX CBOMCTB
Boabl. JKunkue kpucrtanisl. MuHepaisl U rOpHbIE OPOABI KaK MPUPOJHBIE CMECH. OMYIIBCUU U CYyCIIEH3UU.

3o (B ToM umciie asposonn) U reau. Koaryssiumsi. Cunepesuc.
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B Tom gucnue MPAKTUYCCKUC 3aHATUA

HpI/II‘OTOBHCHI/IC CYCIICH3UHN Kap60HaTa KaJbliMsi B BOJC. Honyqune OMYJIbCUU MOTOPHOI'O Macia. O3HaKOMJICHHE CO
CBOIiCTBAaMH JAUCTICPCHBIX CUCTCM.

Tema 1.4.
Bopna. Pactopsl.
DNEKTPOTUTHYECKAS
JTUCCOITHAITNS

Coneprxanue yueOHOrO MaTepuaia

Bona. PactBopel. PactBopenune. Boma kak pactBoputenb. PacTBopuMocTh BemiecTB. HachillleHHbIE, HEHACKIIICHHBIE,
MEPECHINCHHBIC PACTBOPHI. 3aBUCHMOCTh PACTBOPUMOCTH Ta30B, KUIKOCTEH U TBEPBIX BEHIECTB OT PA3IUYHBIX (DaKTOPOB.
MaccoBasi 10511 PACTBOPEHHOTO BEIECTRA.




OnexTponuTHdecKas JUCCOLMAUL. DJICKTPOJIUTHl U HEIIEKTPOUTHI. DNEKTPOIUTHYECKas Auccoluanus. MexaHUu3MBl
ANEKTPOIUTUUECKON IUCCOIMALMU IJIS BEIIECTB C DPA3IUYHBIMU THUNAMM XUMHYECKOH CBs3U. ['MapaTHpoBaHHBIE U
HErupaTHpOBaHHbIe MOHBI. CTENeHb 3JIEKTPONUTHYECKOH aucconuanuu. CuibHbIe M ciadble IeKTpoauThl. OCHOBHBIE
MOJIOKEHUS TEOPUU IEKTPOIUTHUECKON Auccoruanuu. KucioTsl, OCHOBaHUS U COMM KaK 3IEKTPOJIUTHL.

JemoHcTpanuu: PactBopumocTs BemiecTB B Boje. CoOupaHue razoB MeTOJOM BBITECHEHUS BOIbl. PacTBOpeHUE B BoJe
CepHON KHUCIIOTHI M coyieli amMMoHus. OOpasipl KpUCTALIOTUAPATOB. V3roToBiieHHE THIICOBOW MOBS3KH. VcmbiTanne
pPacTBOPOB UIEKTPOIMTOB M HEIICKTPOIWTOB HA MPEAMET AWCCOIMAIMH. 3aBUCHMOCTh CTENEHH JIIEKTPOIMTHYCCKOMN
JVCCOIMAINH YKCYCHOM KHCIIOTHI OT pa30aBiIeHHs pacTBopa. /IBIDKEHNE OKPAIICHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
[TpuroroBnenne >XeCTKOM BOABI M yCTpaHEHHE €€ XeCTKOCTH. MoHuTel. OOpasnbl MUHEPATbHBIX BOJA Pa3IMIHOTO
Ha3HAYCHUSL.

[IpodunbHble 1 TPOdecCHOHATBHO 3HAYNMBIE 3JIEMEHTHI coJlepkaHus. PacTBopeHne KaK (PU3UKO-XUMUIECKHH MPOIecc.
Tennossie >ddextsr mpu pactBopenHnn. Kpucrammorunpartsl. PemieHue 3amad Ha MaccoBYIO OO PacTBOPEHHOTO
BeniecTna. [IpuMeHeHHe BOIbI B TEXHUUYECKHX IeJIsiX. JKeCTKOCTh BOJIBI M CIIOCOOBI €¢ yCTpaHeHHs. MUHepalbHbIe BOJBL.

B tom uncne MPaKTUICCKUEC 3aHATUA

HpI/IFOTOBHCHI/Ie pacTBOpa SaHaHHOﬁ KOHIICHTpAaluun.

Tema 1.5.
Krnaccugukarms
HEOpPraHUYECKUX
COEJIMHEHUH U UX

CBOHCTBa

Coneprxkanue y4eOHOr0 MaTepuaia

Kucnotsl 1 ux cBoiicTBa. KHCIOTBI Kak 3JEKTPONHTHI, MX KJIACCH(UKAIUS 10 PAa3IMYHBIM IPU3HAKaM. XHMHUYECKHE
CBOICTBa KHCJIOT B CBETE TEOPHH DIIEKTPOINTHIECKOH Iucconnanni. OCOOEHHOCTH B3anMOACHCTBHUS KOHIICHTPUPOBAHHOMN
CepHOM M a30THOM KUCIOT ¢ MeTaiutaMi. OCHOBHBIE CIIOCOOBI MOy YE€HHST KUCIIOTHI.

OcHoBaHMs 1 X cBoHcTBAa. OCHOBAHMS KaK ICKTPOIMUTHI, MX KIacCH(UKAIUs MO0 Pa3IMIHBIM IIPU3HAKaM. XUMHYECKHE
CBOMCTBA OCHOBaHMH B CBETE TEOPHHU IEKTPOIUTHUECKON Aucconuanuy. PazinoxeHne HepacTBOPUMBIX B BOJIE OCHOBAHUIL.
OCHOBHBIE CTIOCOOBI TIOTY4EeHUSI OCHOBAaHHH.

Comu n ux cpoiictBa. Conu Kak 1eKTponuTsl. Conu cpefHue, KUCIble U OCHOBHBIE. XHUMHUYECKHE CBOHCTBa COJel B
CBETE TCOPHH NIEKTPOIUTHUECKOH aucconnanuy. CrocoOsl MoydeHus coiel. I uaponus coneit.

Oxcunbl 1 ux cBoiictBa. Coseobpasyromue U HecoeoOpasyromie okcuabl. OcHOBHBIC, aM(DOTEPHBIC M KHUCIOTHBIC
OKCHJIBI. 3aBHCHMOCTh XapaKTepa OKCHIAa OT CTENEeHHM OKHCICHHS O0O0pa3yomero ero Merajuia. XHMHUYECKHE CBOMCTBA
okcunoB. [lomydeHne okcuaos.

Jemoncrpanuu: B3anmopeiicTBue a30THOH M KOHLEHTPUPOBAHHOW CEPHOM KMCIOT ¢ Metamiamu. ['openne docdopa u
pacTBOpeHHe INpojayKTa ropeHus B Boje. IlosydeHue u cBoiicTBa am¢orepHoro ruppokcuna. HeoOpartumelil rumponus
KapOuna kanpuust. OOpaTUMBINA THAPOJIU3 COJIEH Pa3IMIHOTO THIIA.

[IpodunbHble M TpodecCHOHATBHO 3HAYMMBIC 3JIEMEHTHI cojepkaHus. [IpaBuia pa30OaBiieHHS CEpHOI KHCIOTHI.
Hcnonp3oBaHue cepHON KUCIOTHI B MPOMBIIUICHHOCTH. EKue menodn, ux UCroap30BaHUE B MPOMBIIUICHHOCTH. [ amenas
U HeramieHas W3BeCTh, WX NMPUMEHEHHE B CTPOWTENbCTBE. [mric m amebactp, rumcoBanue. llonatne o pH pactBopa.
KucnoTras, menoynasi, HeHTpaIbHas cpesia paCTBOPOB.
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B tom uncne MMPaKTUYCCKUEC 3aHATUA

HcnbiTanue pacTBOPOB KUCIOT MHAWKATOpaMd. B3ammojaeicTBHE METANIOB C KHUCIOTaMu. B3auMopeicTBHe KHCIOT ¢
OKCHJIaMH METaJIOB. B3anMoeicTBre KUCIOT ¢ OCHOBaHUAMH. B3anmoielicTBre KUCIOT ¢ coisiMu. McibiTanne pacTBOpOB
menoued UMHAWKatopamu. B3amMopeiicTBue mienouei ¢ consiMu.  PasiiokeHue  HEpacTBOPUMBIX — OCHOBAHUM.
BzaumoseiictBre cosnelt ¢ metaiuiamu. B3aumonerictBue coned Apyr ¢ apyrom. ['maponus cosield pa3nuyHOro TUma.




Tema 1.6.
XUMUYECKUE PEaKIHH

Conepixanue yueOHOTO MaTepuaia

Knaccnpukamms XUMHYECKHX peakiuii. Peaknmn coennHEeHHs, pa3ioKeHWs, 3aMmenieHus, oomeHa. Karammtmueckue
peakmuu. OOpatnmbele W HeoOpaTUMBle peakiuu. [OMOTCHHBIE W TETEpOTCHHBIC pPEaKIUH. OK30TEPMHUYECKHE U
sHI0TEpMHUYEcKUe peakiuy. TemnoBoii agdext xuMuueckux peakuuii. TepMOXHUMUYECKHE YPaBHEHUSI.

OKuUCIIUTENBHO-BOCCTAHOBUTENbHEIE peakiy. CTeneHb okucueHus. OKUCIUTENb U BOCCTaHOBIEHHE. BoccTaHOBUTEND U
OKHCIIeHHe. MeTo/1 3JIeKTpOHHOTO OanaHca JUIst COCTAaBICHUS YPaBHEHHH OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

CkopocTh XMMHUYECKHX peakuuil. [IoHATHE O CKOPOCTH XMMHYECKHX peakuuil. 3aBUCMMOCTh CKOPOCTH XUMHYECKHX
peakuuii OT pasiMUHBIX (AKTOPOB: MPUPOIBI PEArMPYIOUIMX BEIIECTB, MX KOHIEHTPAIMH, TEMIIEPaTypbl, TOBEPXHOCTH
COTIPHKOCHOBEHUS U UCTIOIb30BAaHUS KaTaJIu3aTOPOB.

OO6paruMocTh XUMUYECKHX peaknuil. OOpaTuMble U HEOOpaTUMbIE PEaKIMH. XUMHIECKOE PAaBHOBECHE M CIIOCOOBI €To
CMEIICHUS.

Jemonctpanun: [Ipumeps! HeoOpaTUMBIX peaknWi, HAYIIUX C OOpa3OBaHHEM OCaJKa, ra3a WM BOABL. 3aBUCHMOCTD
CKOPOCTH PEaKIW{ OT HMPUPOIBI peardpyromuX BemecTB. B3anmMmopelicTBue pacTBOPOB CEpHOM KHCIOTHI C PAacTBOPAMH
THOCYNb(aTa HATPUS PA3IMYHON KOHIEHTPAIMM W TEMIIEpaTypbl. MoOJeNb KHILIIETO CJI0s. 3aBUCHMOCTh CKOPOCTH
XUMHYECKOH peakIiuy OT MPUCYTCTBUS KaTajau3aTopa Ha MpUMepe pa3iokeHHs IePOKCHIa BOJOPO/Ia C TOMOIIBIO THOKCHIA
MapraHia u kartajasbl. Mojenb ayexTpoiuszepa. Mojenb 3JeKTPONM3HON BaHHBI JI TMOJYy4YEHHUs adtoMHHHUSA. Monens
KOJIOHHBI CHHTE3a aMMHaKa.

[MpodunpHble ¥ TpodecCHOHANbHO 3HAYMMbIE JJIEMEHTH cojepxanus. [loHsTHe 00 sneKkTponu3e. IJIEKTPOJIU3
pacmiaBoB. OJEKTPOJIM3 PacTBOPOB. OJIEKTPOJUTHYECKOE TIIOJyueHHe alioMHUHMA. [IpakTHdyeckoe INpHMeEHEHHe
anexTpoiusa. [anpBaHorulacTuka. [anpBaHocTerus. PaduHupoBanue uUBeTHbIX MerauioB. Karanus. ['omoreHHele u
reTeporeHHble Karanu3atopsl. Ilpomoropsl. Kartamutmueckwe simpl. MHrmOuTopsl. I[IpomsBoicTBO amMMmuaka: ChIpbe,
anmaparypa, Hay4Hble ITPHHIIMIIBL.

B Tom gncne MPAKTUYCCKUC 3aHATUA

Peakuust 3aMeIleHUsT ME/IH XKEJIE30M B PACTBOPE MEAHOTO Kyropoca. Peakuuu, uayiiie ¢ 00pa3oBaHHEM OCaJKa, ra3a Hid
BOJIBL. 3aBHCHMOCTb CKOPOCTH B3aUMOJEHCTBHUSI COJISIHOM KHCIIOTHI C META/UIAMH OT WX MPUPOIBL. 3aBHCHMOCTb CKOPOCTH
B3aMMOJICHCTBHS LIUHKA C COJIIHOM KHUCIOTOM OT €€ KOHIIEHTPALHU. 3aBHCHMOCTh CKOPOCTU B3aUMOIEHCTBHUS OKCHIA MEAN
(II) c cepHOI1 KMCIIOTOH OT TEMIIEPATYPBI.

Tema 1.7.
Mertanisl 1 HEMeTaJlIbI

Cojneprxanue y4eOHOr0 MaTepHuaia

Mertamrtel. OcOOCHHOCTH CTPOCHHS aTOMOB M KpHCTAILIOB. Dm3mueckue cBoicTBa MeTamioB. Kiaccudukanus meTamios
[0 pa3IHYHBIM TpU3HAKaM. XHMHYECKHE CBOWCTBA METAJUIOB. OJICKTPOXMMHUYCCKUN psJl HANPSHKCHUH METalIoB.
Metammorepmust.  OOmme  crmocoObl  moiydeHuWss MeTamioB. [loHATHE 0  MeTawtypruw. [lupomeramuryprus,
THIPOMETAILTYPTHUS ¥ AMEeKTpoMeTamuTyprus. CIuiaBbl YepHBIC U [[BETHEIC.

Hemertammer. OcoOeHHOCTH CTpOEHUST aTOMOB. HemeTamsl — MmpocThie BEMIeCTBA. 3aBHCUMOCTh CBOMCTB TaJOr€HOB OT
HUX ITOJIOKCHUSA B nepnom/meCKoﬁ CUCTEME. OKI/ICHI/ITGHBHBIG 1 BOCCTAHOBHTCJIIBHBIC CBOﬁCTBa HCMCTAJJIOB B 3aBUCUMOCTHU
OT UX MOJIOXKEHHUS B PSAIAY dJICKTPOOTPHUIIATESIBHOCTH.

Jemoncrpamuu: Komnekius MetaiioB. B3amMopeicTBrue MeTaioB ¢ HeMeTaluiaMu (okelie3a, IMHKAa W allOMUHUS C
CepoM, allfOMHUHHUS C HOIOM, CYpbMBI C XJIOPOM, TOpEHHE Kene3a B Xiope). ['opeHne MeTauioB. AJTIOMHUHOTEPMHUSI.
Komreknust HemerammoB. ['openne HemetamioB (cepbl, ¢gocdopa, yris). BolTecHeHHMEe MeHee aKTHBHBIX TaJIOTCHOB W3
PAcTBOpOB HX COJicH OoJyiee aKTUBHBIMHU rajloreHaMu. MoJenb MPOMBIIUICHHONH YCTaHOBKH IS MPOU3BOJCTBA CEPHOM
KHCIOTHl. Monenb meun jais o0kura u3BecTHsKa. KoOJUIGKIMM NPOAYKIUH CHJIMKATHON NPOMBINUICHHOCTH (CTEKJa,
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dapdopa, dasHca, IeMEHTa pa3IMIHBIX MapOK H JP.).

IIpoduiapheie ¥ TPO(HECCHOHATBPHO 3HAYUMBIE 3JEMEHTHl CcoAepkaHus. Kopposus METauioB: XHMHYECKas |
JNEKTPOXUMHUYECKAs. 3aBUCUMOCTh CKOPOCTH KOPPO3HH OT YCIOBHH OKpy»atoiieil cpeapl. Kimaccudukamus koppo3uu
METAJIOB MO pa3jin4HbIM mpu3Hakam. CHocoObl 3aIlUTHl METAIOB OT KOpPpo3uu. I[IpOM3BOACTBO YyryHa W CTallH.
IMonydeHre HeMeTAIOB (DPAKIIMOHHON MEPErOHKOM KHUIKOrO BO3JyXa M IJIEKTPOJIU30M PACTBOPOB MM PACILIABOB
95eKTpouTOB. CHIMKATHAS IPOMBIILICHHOCTD. [IPOM3BOACTBO CEPHOM KUCIOTHI.

B Tom uncne MPAKTUICCKUC 3aHATUA

3akaika u oTiyck crayin. O3HaKOMIJICHHE CO CTPYKTypaMu ceporo u 0esoro yyryHna. PacriozHaBanue pyn sxenesa.
[Tonyuenue, coOMpaHue U paclio3HaBaHUe ra3oB. PeleHne SKcnepriMeHTaIbHbIX 33/1a4.

CamocrosiTenpHast paboTa 00y4JaroIuXcst:

PaGora ¢ TekcToM ydyeOHuKa. [ToaroroBka pedeparoB u qokia10B. [10AroToBKa K MPAKTHYECKUM 3aHSTHSIM. 31
Paznen 2. Oprannyeckasi XuMus
Tema 2.1. Coneprxanne yueOHOTO MaTepHraia 4 OK 01.- OK 11.
Ocnosnbre TIOHATHA Ipeamer opranudeckod Xxumuu. [IpUpoaHBIE, HCKYCCTBEHHBIE M CUHTETHUECKUE OpraHUYecKHe BelecTBa. CpaBHEHUE
OpTaHHtCCKON XUMUN U | opragrdecKuX BEIIECTB ¢ HEOPraHWYECKUMH. BajeHTHOCTh. XUMHUYECKOEe CTPOEHHE KaK MOPSIOK COEIMHEHUs aTOMOB B
TCOPHS CTPOCHUA MOJIEKYJIBI 110 BaJIEHTHOCTH.
OpraHMICCKIX Teopusi ctpoeHusi opraHmueckux coemuHenuit A. M. ByrtimepoBa. OCHOBHBIC TMOJOXCHHS TEOPHH XUMHYECKOTO
COCAMHEHNU crpoenust. U3omepust 1 ©30Mepbl. XUMHIECKUE (POPMYJIbI U MOJEIU MOJIEKYJI B OPTaHMIECKOU XUMUH.
Kiaccudukanus opraHuueckux BemecTs. Kiaccupukaius BENIECTB O CTPOEHUIO YIIIEPOJHOIO CKEJIETA M HAJIUYHIO
(byHKIMOHANBHBIX TpynIl. ['oMmosoru u romosnorus. Hauana Homenkinarypst [UPAC.
Knaccudukanus peakiuuii B OpPraHM4ecKOd XuMuH. Peakiuu mpucoeauHeHus (THAPUPOBAHUS, TalOr€HHPOBAHMS,
CUIPOTANIOrEHUPOBAHKS,  TUApPATAlMM).  Peakuuu  OTHIEIUICHHs  (HMETHAPUPOBAHHS,  JETHIPOralOreHHUPOBAHMUS,
neruaparaiun). Peakiuu 3amMenienus. Peakuuu u3oMepusaruu.
JHemonctparmu: Mojieln MOJIEKY FTOMOJIOTOB U M30MEPOB OPraHUYeCKUX coequHeHuid. KadecTBeHHOE OOHApyKeHHEe
YIIEpOa, BOAOPO/IA U XJIOPA B MOJIEKYJIAX OPTAHMYECKUX COEUHEHHH.
IIpodunbHele U TpodeccnoHaNbHO 3HAUYMMBIE JIEMEHTHI coaepkaHusd. [lonstue o cyberpate m pearenre. Peaxim
OKHUCJIEHUS. M BOCCTAHOBJIEHHS OpPraHUYecKuX BellecTB. CpaBHeHHE KIacCU(PUKAMU COEIMHEHMH U KiaccuuKanuu
peakiuii B HEOPraHUYeCKOW U OPraHUYeCKOW XUMHUHU.
B TOM umcIie NpaKTHYECKUE 3AHATHUS
HW3roToBieHne MOJIENe MOJIEKYI OPraHHIECKHUX BEIIECTB.
Tema 2.2, Copepxanne yaeOHOTO MaTepHraa 8

YriaeBoaopoabl U UxX
MIPUPOTHBIE HCTOYHUKH

AnkaHbl. AJIKaHBI: TOMOJIOTHYCCKHHA pSll, U30MEpUs M HOMCHKJIATypa alKaHOB. XUMHYECKHUEC CBOWCTBA alIKaHOB
(MeraHa, 3TaHa): TOPEHUE, 3aMEIICHUE, PA3IIOKCHIE, IeTHApUpoBaHue. [[puMeHeHNe aTKaHOB Ha OCHOBE CBOJCTB.

AJKeHBI. DTHJICH, €r0 MOJIy4YeHUE (ICTUAPUPOBAHUEM 3TaHA, CMOMMEPU3aAUCH MONMUITHIICHa). ["oMoJIorudeckuii psj,
M30MEpHsi, HOMCHKIIATYPa JIKCHOB. XMMHUYECKHE CBOMCTBA ATHJICHA: TOPCHUE, KAYCCTBCHHBIC peakiuu (00eCIBEUHBaHUE
OpOMHOIA BOJIBI M pACTBOPA NIEPMAHraHaTa KaJus), THIpaTalys, oJuMepu3anus. [[puMeHeHUe STHIICHa HA OCHOBE CBOMCTB.

Huenbl n kayuyku. [loHsITHE O JMEHAX KaK YIJIEBOJOPOJAAX C JABYMsl IBOWHBIMH CBs3sMHU. CONpsKEHHbIC IUCHBI
XuMudecKkue CBOHCTBa OyTtamueHa-1,3 W u3ompeHa: oOecrBevYMBaHWE OpPOMHOW BOJBI M TOJUMEpPH3ANMs B KaydyKH.
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Harypanbublii U cUHTeTUYECKUE KaydyKu. Pesuna.

AnkuHbl. AneruieH. XMMHUUECKHE CBOWCTBA alleTHJIEHA: TOpeHue, oOeciBeYrBaHie OpPOMHOW BOJBI, MPUCOEIUHEHHUH
XJIOPOBOAOPOJA U ruaparauys. [IpuMeHeHne aleTuiieHa Ha OCHOBE CBOMCTB. MEKKIIacCOBasi U30MEPUS C alKaJUCHAMM.

Apenbl. benzon. XuMmunueckue cBOWCTBa O€H305a: TOpEeHHE, PeaklUM 3aMelleHus (TalOreHHpOBaHUE, HUTPOBAHHE).
[Tpumenenne GeH3oa Ha OCHOBE CBOMCTB.

[IpuponHble HCTOYHUKY YIIIeBOOPOAOB. [IpupoaHbIii ra3: cocras, IpuMeHeHe B KadecTBe Toruiea. Hedre. CoctaB u
nepepabotka Hedtu. [Teperonka Hegtr. HedrenpomyxTsr.

JdemoncTpanun: 'opeHne MeraHa, 3THIEHa, aneTwiacHa. OTHOIICHHWE METaHa, STHICHA, aleTWIeHa M OeH301a K
pacTBOpaM IepMaHraHaTa Kajus u OpoMHO# Boxe. [lomydeHue sTuineHa peakiyel AernapaTanyy 3TaHoJa, aleTHIICHa —
THAPOIN30M KapOwupa Kanphus. Pa3noxeHHe KaydyKa TP HarpeBaHHM, HCIBITAaHWE MPOXYKTOB pAa3JIOKEHUS Ha
HempenenbHOCcTh. Kosutekims o6pasnoB Hedtn u HedTenpoxykroB. Kommekmms «KaMeHHBIH yrois M IPOIYKIHA
KOKCOXUMHYECKOTO IIPOU3BOJCTBAY.

[TpodunpHble 1 podheccnoHabHO 3HAYMMBIE dJIEMEHTHI coaepkanus. [IpaBuio B. B. MapkoBaukoBa. Knaccugukanus
U Ha3zHayeHWe KayuyykoB. Kilaccudukaunuss um HazHaueHue pe3uH. Bynkanuzanus kaydyka. [lomyuenue arerwiieHa
MUPOJIM30M MeTaHa M KapOMIHBIM crocoboM. Peakuus nonumepu3anuy BHHHIXJIOpUAA. [IOJMBHHHUIXJIOpUI M €ro
npuMeHneHue. Tpumepusaius auetuneHa B Oensoin. Ilonsatue o6 skcTpakuuu. BoccraHoBneHHe HUTpOOEH30JIa B aHHUIIMH.
I'omonoruueckuit psn apeHoB. Tomyon. HutpoBanme tomyona. Tporun. OcCHOBHbIE HampaBiIEHUS NPOMBIIUICHHON
nepepaboTku npupoAHoro rasa. [lomyTHbIil HeTsHOW Ta3, ero mepepadoTka. [Ipolecchl NMPOMBIIIIEHHON MepepadoTKH
HedTh: KpekuHr, pudopMuHr. OKTaHOBOE YHCIIO OSH3WHOB M LIETAHOBOE YHCIIO JU3EIBHOTO TorumBa. Kokcoxumudeckoe
IIPOU3BOJICTBO U €r0 MPOTYKIIHSI.

B Tom gncne MPAKTUYICCKUC 3aHATUA

O3HaKoOMJICHHE C KOJUIEKI[eH 00pa3oB He)TH U MPOJYKTOB ee epepadoTKH.
O3HaKOMJICHHE C KOJUICKIIMEeH KayuyKOB U 00pa3amMy U3eNuil U3 pe3uHsbl.

Tema 2.3.
Kucnopoaconepxamiue
OpraHUYeCKUe
COCIUHCHHUA

Copepxanne yaeOHOTO MaTepHraa

Cmupter. IlomydeHne »5TaHONa OpOKEHHEM TIIFOKO3BI W THApaTalieid »TWicHa. [ WAPOKCWIbHAS Tpymia Kak
¢dyHnkoHanbHas. [IoHATHE O NpEAENbHBIX OJHOATOMHBIX CHHPTaX. XMMHYECKHE CBOMCTBA 3TAHOJA: B3aMMOJCHCTBHE C
HaTpueM, 00pa3oBaHKe MPOCTHIX M CIOXHBIX 3(QUpOB, okuciIeHne B anpiaerul. [IpuMmeHeHne 3TaHosla HA OCHOBE CBOMCTB.
AnkoronusMm, €ro NOCIEACTBUS Ui OpraHu3Ma 4eloBeKa M MNpeaynpexieHue. [THuepuH Kak IpeJCcTaBHTENb
MHOTOATOMHBIX CIIUPTOB. KauecTBennas pe€aKkorsg Ha MHOTOAaTOMHBIC CITUPTHI. HpI/IMeHeHI/Ie TJIUICPUHA.

®eHon. dusuveckre W XUMHUYECKHE CBOWcTBa (¢eHosla. B3aumHOe BIHMSHME aToOMOB B MoJieKysne (¢eHoma:
B3aMMOJIEHICTBHE C THIPOKCHIOM HATPHS M a30THOI KucioTol. [Ipumenenue heHoa Ha OCHOBE CBOWCTB.

Anpnerngsl. [Tonstue o6 amprernmax. AnpaernaHas rpynmna Kak QyHKIHOHambHas. PopMaibaeru] U ero CBOHCTBA:
OKHCJIEHHE B COOTBETCTBYIOILYI) KHCJIOTY, BOCCTAHOBJIICHME B COOTBETCTBYIOLMHN cnupT. IlosyueHue anbaerunos
OKHCIICHHEM COOTBETCTBYIOMIMX cUpTOB. [IpuMeHenne ¢popmanbaernia Ha OCHOBE €T0 CBOICTB.

KapGonoBele kuciotsl. [loHsiTHE 0 KapOOHOBBIX KHcioTax. KapOokcunbHas Tpynma Kak (QYyHKIMOHAIbHAsL.
I'omouornyeckuii psii NpenesbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIHOT. [loiydeHue kapOOHOBBIX KHCIOT OKHCICHHUEM
aJIB/IErnA0B. XUMHUYECKUE CBOMCTBA YKCYCHOM KHCJIOTBHI: OOLIME CBOMCTBA C MHHEPAJIbHBIMHM KHCIIOTAMH W pEaKiys
srepu¢ukannu. [IpuMeHeHHEe YKCyCHOW KHCIOTHI Ha OCHOBE CBOWCTB. BEICIIMe >KMpHBIE KHCIOTBI Ha IpUMepe
MNaJIBMUTHHOBON M CTEAPUHOBOM.

Croxuble 3¢upsl 1 xupbl. [Tonyuenne ciaoxHbIX 3¢HUpoB peakuuer srepudukanyu. Crnoxuele 3pUpbl B Ipupoje, UX
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3HaueHue. [IpuMeHeHue CI0XHBIX 3(GHPOB Ha OCHOBE CBOWMCTB. JKMpBI Kak cioxkHble 3¢upsl. Knaccudukanus Xupos.
XuMuUecKue CBOMCTBA KHUPOB: THAPOJIU3 U THAPUPOBAHUE KUAKHUX KHUPOB. [IprMeHEHHe >XKUPOB Ha OCHOBE CBOMCTB.
Mpuia.

VYrneBonpl. YrieBoabl, HMX KiaccupuKauus: MOHoOcaxapuabl (Ioko3a, (pykTosa), naucaxapuabl (caxapos3a) u
nojucaxapuasl (Kpaxmana M Le/ultono3a). [oko3a — BEIECTBO C JBOWCTBEHHOH (yHKIMEH — ajbJIeTHaI0CIIHUpPT.
XUMUUECKUEe CBOMCTBA IJIIOKO3bI: OKUCICHHE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIMPTOBOE OpOKEHHE.
[IpuMeHeHne TIIOKO3BI HA OCHOBE CBOMCTB. 3Hau€HHE YTIEBOJOB B JKMBOM NpHpOAE M XU3HH ueioBeka. [loHsaTwme o
peaxkysx MOJIMKOHAECHCANY ¥ THAPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAILEHHN: TIII0K03a <> MOJIMCaXapHl.

JemoncTpanuu: OkucineHne CIupTa B anpierui. KauecTBEHHbIE peakllMd HA MHOIOATOMHBIE CIIUPTHL. PacTBOpHMOCTB
(deHoma B Boje IPU OOBIYHOHM TemImepaType M HarpeBaHuH. KadecTBeHHbIE peakuuu Ha (eHoin. Peakmus cepeOpsHOTrO
3epKaja albJEeTHIOB M TIIOKO3bl. OKHCIICHHWE albACTHAOB M TIIOKO3Bl B KHCJIOTY C MOMOINbI0 ruapokcuna meau (II).
KauecTBenHas peaknus Ha kpaxmai. Komneknust 3pupHBIX Macer.

[MpoduneHble M MpOdEecCHOHANBHO 3HAYMMBIE JIEMEHTBHI COJepKaHHs. METHIIOBBI CHUPT M €ro HCIOJb30BaHUE B
KayeCTBe XUMHYECKOTO ChIpbsi. TOKCMYHOCTh METaHOJAa W MpaBWIa TEXHUKH OE30IacHOCTH MpH pPaboTe C HHM.
OTHJIEHTTIUKONb U €ro MpuMeHeHHe. TOKCHYHOCTD ATWIJICHIJIMKOJISL U MPaBUIIa TEXHUKH 0€30MacHOCTH MPH pabdoTe C HUM.
INonyyenue ¢eHoNa U3 MPOSYKTOB KOKCOXUMUYECKOTO NMPOU3BOACTBA U U3 OeH3ona. [lonukonaeHcausa GopManbaeruia ¢
¢denonom B (eHonodopMaIbIETHIHYIO CMOTy. Aleranbaerua. [loHaTHe o KeToHaxX Ha mpuMepe aneToHa. [IpumeHeHne
alleTOHa B T€XHUKE U MPOMBIIIJICHHOCTH. MHOroo6pa3ue KapOOHOBBIX KHUCIOT (II[aBesIeBOM KHUCIIOTHI KaK JBYXOCHOBHOM,
AKpHUJIOBOM KHCIOTHI KaK HEmpeIenbHOH, OCH30MHOW KHCIOTH Kak apoMaTtmdeckoi). [IneHkooOpasyromue Macna. 3amMeHa
KHPOB B TEXHHKE HEIHUIIEBBHIM ChIpbeM. CHHTETHYECKHE MOIOIIME CpPEeACTBA. MOJOYHOKHCIIOE OpOXKCHHE TIIIFOKO3BI.
Kucnomonounsie npoayktsl. CuitocoBanue kopMoB. Hurposanue nenmtonossl. IInpokcuimH.

B Tom gncne NPAKTUYICCKUC 3aHATUA

PactBOopeHue rimuepuHa B Boje U B3aumojelicTBue ¢ ruapokcunom meau (II). CoiicTBa yKCyCHOW KHCIIOTBHI, OOIIHE CO
CBOMCTBaMHU MHHEPAIBbHBIX KUCIOT. Jl0Ka3aTeIbCTBO HEMPEACIBLHOTO XapaKTepa )KHUIKOTO KHUpa.
B3aumoelicTBUE TII0KO3bI B caxapo3bl ¢ ruapokcuaom meau (I1). KauecTBeHHas peakius Ha Kpaxmall.

Tema 2.4,
A3zoTtcomepxaiue
OpTraHUYECKHE
coenuHeHus. [Tomumepst

Copepxanne yaeOHOTO MaTepHuaa

Awmunbl. [lonstHe 00 ammHaxX. AnmdaTHdeckue aMUHBI, HX KilaccH@UKaNusd W HOMEHKIATypa. AHWIMH Kak
opraHuveckoe ocHoBanue. [lonydyeHue aHwiMHA U3 HUTpoOeH3oma. [IpuMeHeHHe aHUIIHA Ha OCHOBE CBOMCTB.

AMMHOKHCIOTBI. AMHHOKHCJIOTHI Kak am@oTepHble JU(PYHKIMOHAIBLHBIE OPraHWMYECKUE COEAMHEHHS. XWUMHUYECKUE
CBOMCTBAa aMHUHOKHCIIOT: B3aHUMOJIEHCTBHE C TMIEJOYaMH, KHCIOTaMHU M JAPYT C JIpyroM (peakius MOJUKOHACHCAIINH).
ITentuanast cBsI3b ¥ MONMMMENTU LI [[pMEeHeHHEe aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

Benxu. [lepsuuHast, BTopu4Hasi, TPETUYHAA CTPYKTYPHI O€JIKOB. XMMHUYECKHE CBOIICTBA OENIKOB: TOPEHHUE, IEHATYPAIHs,
THAPOJIN3, IIBETHBIE peakiu. bruonorndeckre QyHKIUNA OEIIKOB.

ITonumeprl. benku u monucaxapubl Kak OMOTIOTUMEDHI.

IInactmaccel. IlonyuyeHue NOJUMEPOB peakUued MOJMMEpPU3alUud U TOJMKOHAEHCAlUUU. TepMOIUIacTUYHbIE H
TepMOpEAKTUBHBIE IJIacTMacchl. [IpeacTaBureny miacTmace.

Bonokna, ux knaccudukanys. [Tonydyenue BoiaokoH. OTAEIbHBIC MPEICTABUTEIIA XUMHUYCCKUX BOJOKOH.

HemoncTpanuu: BsanmojeiicTBue aMMHaka ¥ aHHJIMHA C COJITHOW KUCHIOTOW. Peakuus aHwinHa ¢ OPOMHOHN BOJOIA.
Jloka3aTenbCTBO HAMUYUs ()YHKIIMOHAIBHBIX TPYIII B PACTBOPaX aMUHOKHUCIIOT. PaCTBOpEHUE U OCaXKICHUE OCIKOB.
I{BeTHbIc peakimu O0eakoB. ['OpeHHe NTHYBETO Mepa U MICPCTIHON HUTH.
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HpO(l)I/IJ'II)HLIG u HpO(l)eCCI/IOHaJ'II)HO 3HAaYUMBIC DBJICMCHTBI COJACPIKAHUA. AMI/IHOKaHpOHOBaH KHCJI0TA. KaHpOH KakK
NpeACTaBUTEIIb MNOJIMAMUIHBIX BOJIOKOH. Hcnons3oBanue TUApOIM3a 0OEIKOB B MMPOMBINIICHHOCTH. HOJ’II/IBI/IHI/IJ’IXJ’IO}’)I/I,H,

noaurerpadTopaTHieH (reduon). denonodopmanbaeruansle miactMacesl. lemrynaoun. IIpombliieHHOE POU3BOJCTBO
XUMHYECKHUX BOJOKOH.

B tom uncne MPAKTUICCKHUC 3aHATUA

PacTtBOpenne OenkoB B Boge. OOHapyx)eHre OeIKOB B MOJIOKE M MACHOM OynboHe. JleHaTypanus pacTBopa Oeirka KypHHOTO
AiIla CIIPTOM, PACTBOPAMH COJICH TSDKEINBIX METAJUIOB M IIPH HATPEBAHUH.

Pemenne skcriepuMeHTaIbHBIX 33/1a9 HA HACHTU()UKALUIO OPraHMYECKUX COCAUHCHHUI.

Pacno3HaBaHue IaCTMAcC M BOJIOKOH.

CamocrosrenbHas paboTa 00ydJarOmuXCs:
Pabora ¢ TekcToM yueOHuKa. IloarotoBka pedeparoB u qokiaanoB. [1oaroToBka K NpakTUYECKUM 3aHSTHSIM.

IIpumepHbIE TEMBI buorexHonorus u reuHas nHxeHepus — TtexHonoruu XXI Beka.
pedepaToB (10KJI210B) HaHoTexHo0rus Kak NpUOpUTETHOE HAIPABIECHUE Pa3BUTHSI HAyKU U MpousBoacTBa B Poccuiickoil @enepanuu.
CoBpeMeHHbIE METOABI 00€33apaKMBAHUS BOJIBI.
ANIOTpONHS METAJUIOB.
Kuznub u gesrenpHocts J.M.Menneneena.
«[lepnoandeckoMy 3akoHy OyayIiee HE TPO3UT Pa3pyIICHUEM. . . »
Cunres 114-ro ameMerTa — TPHYM{) POCCHICKHUX (PH3UKOB-SACPIIAKOB.
H3oTons! Bogopoa.
Hcnonp3oBaHue palnOaKTUBHBIX H30TOMOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE H3ITyYeHHE U €r0 UCIOJIb30BAaHUE B TEXHUKE U MEIULIMHE.
[1na3ma — yeTBepTOE COCTOSHHUE BEIIECTBA.
AmopdHBIe BelecTBa B IPUPO/IE, TEXHUKE, OBITY.
OxpaHa OKpyKaromed cpeasl OT XHMHYECKOTO 3arps3HeHus. KoJnMuecTBeHHBIE XapaKTEPUCTHUKU —3arps3HEHUS
OKpYyKarolen cpebl.
[IpuMeHeHrEe TBEPAOTo U ra3000pasHoro okcuaa yriepoaa (IV).
3amuTa 030HOBOTO SKpaHa OT XUMHUYECKOTO 3arpsS3HEHUS.
I'pyOoaucniepcHbIe CUCTEMBI, MX KIACCU(PHUKAINA U HCIIOIB30BaHNE B MPO(eCcCHOHANBHON AEITENEHOCTH.
Kocmernueckue renu.
[IpuMeHeHne cycnieH3Hui U SMYIIbCUHA B CTPOUTENILCTBE.
MuHepaJisl ¥ TOpHBIE TOPOABI KAK OCHOBA JIUTOC(EPHI.
PacTtBOps! BoKpyr Hac. TUIBI pacTBOPOB.
Bopa xak peareHT u cpefa Uil XUMHUYECKOro Ipolecca.
Kuznp u gesrensHocTh C.AppeHnyca.
Bxutag oTedecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH FIEKTPOIUTHIESCKOMN TUCCOIMAIINH.
YcTpaHeHune JKeCTKOCTH BOJBI HA IIPOMBIIUIEHHBIX NPEIATPUATHAX.
CepHas KucoTa — «XJ1e06 XMMHUYECKOH MTPOMBIIUICHHOCTH.
Hcnonp30BaHNE MUHEPATBHBIX KHCIOT Ha MPEANPUATHAX PA3IHIHOTO Mpodus.
OKCHIBI M COMM KaK CTPOUTEIbHBIE MATCPHUATIbI.
Hctopus rumnca.
IToBapeHHasi cOb KaK XMMHUYECKOE CBIPHE.




MHoronukuii KapOOHAT KalbLUs: B IPUPOJIE, B IPOMBIIUICHHOCTH, B OBITY.

Peaxuyu ropeHus Ha NPOU3BOJICTBE U B OBITY.

BuptyansHOe MOJenTUpOBaHUE XUMUUECKUX MPOLIECCOB.

DNEeKTPOIN3 PaCTBOPOB ICKTPOJIUTOB.

DNEeKTPOIU3 PacIUIaBOB IEKTPOTIUTOB.

[MpakTHyeckoe NpUMEHEHUE IEKTPOIN3a: paMHUPOBAHUE, TAIbBAHOIIACTHKA, TAIbBAHOCTETHSI.

Hcropust nomydeHns: ¥ NPOU3BOJICTBA ATFOMUHHUSL.

DIEeKTPOIUTHIECKOE TTOTydeHIe ¥ paHAPOBAHIE ME/IH.

Kuznas u gesrenpHOCTS . JIPBH.

Ponp MeTamioB B MCTOpHM 4YeIOBEYECKOW HUBMIM3annu. McTopust oredecTBeHHOH depHOW Meramnypruu. CoBpeMeHHOE
METaLTyprudecKoe IPONU3BOJICTBO.

Hcropust oTeuecTBEHHOM [IBETHOH METATYypriy. Posb METaIOB 1 CIUTAaBOB B HAYYHO-TEXHHUYECKOM IIPOTpecce.
Koppo3us MeTamioB U Cioco0B!I 3aIUTH OT KOPPO3HUH.

WuepTHbIe nin 071aropoIHbIe rasbl.

Poxnaroiue coam — rajoreHsl.

Hcropus mBeackoil CIMYKHU.

VcTopus BO3HUKHOBEHHS U PAa3BUTHS OPraHUYECKOIN XUMUU.

Kuznp u gestensHocTh A.M.ByTneposa.

BuTanusm u ero kpax.

Ponb oTedecTBEHHBIX YUEHBIX B CTAHOBJICHUH M PA3BUTHH MHUPOBOIl OPraHMIECKOH XUMHUH.

CoBpeMeHHBIE NPEJICTABICHHUS O TEOPUH XUMHIECKOTO CTPOCHUSI.

DKOJIOTMYECKHUE aCTIEKThl HCIIOIb30BAHUS YTIIEBOJOPOIHOTO CHIPHSL.

OKOHOMUYECKHE acTleKThl MEXX/yHapOAHOTO COTPYJHUUECTBA TI0 HCIIOJIb30BAHHUIO YTIIEBOJIOPOJAHOTO CHIPHSL.
Vcropust OTKpBITHS M pa3pabOTKH Ia30BbIX M HEPTAHBIX MECTOPOXKICHUI B Poccuiickoit @enepannu.
XWUMusl yTIIeBOIOPOIAHOTO ChIPhs U MOst Oyayias npodeccusi.

VYTI1eBog0pOoaHOE TOIIINBO, €0 BUABI U Ha3HAUCHHE.

CuHTeTHYeCKHe KaydyKH: HCTOPHUS, MHOTOOOpa3ue U MePCIEeKTUBEL.

Pe3nHOTEXHNYECKOE TPOM3BOACTBO U €TO POJIb B HAYYHO-TEXHUIECKOM MPOTrpecce.

CBapovHOE MTPOU3BOJICTBO U PO XUMHH YTIIEBOJIOPOJIOB B HEM.

Hed1h 1 ee TpaHCIOPTUPOBKA KaK OCHOBA B3aUMOBBITOIHOI'O MEXK/IYHAPOIHOTO COTPYJHUYECTBA.

3adeTHOE 3aHATHE 2
Kouncyabrauumn )
Hroro: 78
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3. YCJIOBUA PEAJIN3AIIMM YYEBHOM JUCIHUILIMHBI XUMUA

3.1. TpeboBaHMsA K MUHUMAJIBHOMY MaTEepPHAJbHO-TEXHUYECKOMY 00ecneYeHHI0.

Peanuzanus nporpaMMel JUCUUIUIMHEL TPEOYeT HATMYUS Y4eOHOTO KabuHeTa.

Y4eOHbI KaOWHET Ui MPOBEACHUS 3aHATHA BCEX BHUJOB, B TOM 4YHCIE TPYMIOBBIX U
WHAUBUAYAIbHBIX KOHCYJbTALMHA, TEKYIIEro KOHTPOJS W MPOMEXKYTOUYHON aTTecTaluu.
Y4eOHbIil kKabuHET, 000pYTIOBAaHHBIN CTOJIAMH, CTYJIBSIMH, JOCKOWH, MECTOM TPEIO1aBaTes;
JlaboparopHas Mebenb: CTOJIbI XUMHUYECKHe, IIKad BBITSDKHOM, MOMKa;

Kommiekt yuebHoro mabopaTopHOro o00OpyHOBaHMS, BKIIOYAIOIIMKA B ceds HEOOXoauMoe
MpUOOPHOE M XMMHYECKOE oOecredeHue ydeOHOTO AIKCIepUMEHTa: CTeKJIsHHas U (dapdopoBas
10Cy1a, MUKPOCKOIT;

MynbTHMEIHITHOE 000PYI0BaHNUE;

Y4eOHO-HAMSIIHBIE — MOcoOus:  mepuoamdeckas — tabmmma  JI.M.MenneneeBa,  ta0nwuia
pPacTBOPUMOCTH, DIEKTPOXUMHUYECKHN ps HaMpsHDKEHUH METaIOB, MOJENU OPTaHUYEeCKUX
BELIECTB, KOJUIEKIIMH 10 00I1Iel, HEOPTraHUYECKON U OpraHM4eCcKON XUMUU

[lnakatel: CcTpoeHHE aroma yriepoja, MeTaH, OJTaH-OyTaH, OSTWIEH, aleTHieH, OCH30I,
MPOCTPAHCTBEHHAs U30MepUs OyTUICHa, CIUPTHI U albACTUIbI, CTPYKTYpa MOJIEKYJIbI OenKa.
Hab6op st MmonenupoBaHusi CTPOSHUSI MOJIEKYJI, OCHOBHOM, KOJI, 2.

Habop m1s MogenupoBaHus CTpPOSHUSI MOJIEKYJI, CTEPEOXUMUS, KO, 1.

Habop nnst MmonenupoBaHus CTPOCHUS MOJICKYJI, OMOXUMUS, YIeOHBIH, KO, 1.

Habop m1s MmoaenupoBanusi aTOMHBIX opOuTanei, koi. 1.

Habop nns monenupoBaHusi KpUCTANIMYECKON PEILIETKH, alnMas, Koi. 1.

Habop m1s MogenupoBaHus KPUCTAITUYECKON peleTKy, rpaduT, koi. 1.

Habop nns MoenupoBaHus KPHCTAUIMISCKON perieTku, (GyuepeH, Ko 1.

Habop m1s MoaenupoBanusi KpUCTANTMYECKON PEIIeTKU, XJIOPU HaTpHs, KO 1.

KoMriekT mpuHaIexKHOCTe! U1 M3yUeHHsI XUMHYECKHX MPOIIECCOB 10 KypCy OO0IIei XUMHUH, KOJI.
11

Habop st MmonenupoBaHusi CTpOSHUSI MOJIEKYJI, (He)opraHuka, y4eOHbIH, KoiI. 15.

Monens monexyasl JIHK, xou. 1.

Muxkpockon 1uppoBoi, koi. -1.

Cencopnas nocka K Series 55inches LED Multi Touch Screen, xou. 1.
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3.2 UudopmanuonHoe obecriedyeHue 00ydeHusl.

KapTa METOAUYECCKOI'O obecreyeHus JUCHUITIINHBI

Hamnune neKTp
Kon-Bo Ha OHHBIE
Ne ABTOp Hazpanmue H3paTensCrs Ipud Ton ° AIEKTPOHH Y-
0 W3IaHUS n3ganug | omnbimo X mocoou
TEKe s
HOCHTEJSX
1 2 3 4 5 6 7 8 9
3.2.1 OcHoBHas MHTEpaTypa
3.2.1.1 AH(UHOTCHOB Xumus Mockaa. : 2020 3BC
all.B. [OnexTponnsr | FOpaiit https://ww
it pecypc] : w.biblio-
Y4aeOHuK n online.ru/b
MIPaKTHKYM code/4528
s CITO 56
TabpuensH, EcrectBo3nan | M. : 2018 75
O0.C, ne. Xumus : ACADEMIA
OcTpoyMOB, YUEOHHUK ISt
nr. CTYI.
y4pexAeHUuN
CIIO
3.2.2 JlomonHUTENbHAS TUTEpaTypa
3.2.2.1. Kasun B.H. ®uznyeckas | Mocksa. : 2020 9BC
XUMHS IOpaiir https://ww
[DnexTpoHHEI w.biblio-
it pecypc] : online.ru/b
YyebHOC code/4566
rnocobue s 48
CIIO
3.2.3 Ilepuoauyeckue U3IaHus
3231 Kypnan 9BC
«Xumust u www.hij.ru
KHU3HBY
3.2.4 TlpakTnyeckue (ceMuHapckue) U (Min) 1abopaToOpHbIE 3aHATHS
3.2.4.1 | | | | | |
3.2.5 KypcoBas paboTa (TIpoekr)
3251 | | | | | |
3.2..6 KoHTponbHbIe paboThI
3.2.6.1 | | | | | |
3.2.7 IlporpammHO-mHDOpMAIIOHHOE 0OectieueHue, HTepHeT-pecypchl
32.7.1 | | | | | |
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https://www.biblio-online.ru/bcode/452856
https://www.biblio-online.ru/bcode/452856
https://www.biblio-online.ru/bcode/452856
https://www.biblio-online.ru/bcode/452856
https://www.biblio-online.ru/bcode/452856
https://www.biblio-online.ru/bcode/456648
https://www.biblio-online.ru/bcode/456648
https://www.biblio-online.ru/bcode/456648
https://www.biblio-online.ru/bcode/456648
https://www.biblio-online.ru/bcode/456648
http://www.hij.ru/

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUILIAHBI

KoHTposns 1 o1ieHKa pe3ynbTaTOB OCBOCHHS yU€OHOM TUCIMITIIMHBI OCYIIECTBISIETCS
IIpenoaaBaTeieM B IIPOLECCE TPOBEICHUS 3aHATUN, TECTUPOBAHHUS, & TAKXKE BBIIIOJHEHUS
00y4aromuMuUCs MHIUBUYyaJbHBIX 3aJaHHi, B IpoLiecce MpoBeaeHus AuddepeHunpoBanHOro

3a4ycTa.

Pe3ysbTaThl 00y4eHust

Kpurepun onenkn

MeToabl OLIEHKH

JIMYHOCTHBIE Pe3yIbTaThI:

—— YyBCTBO TOPAOCTH M YBaXEHHA K
UCTOPHH W JOCTHKEHHUSIM OTEYECTBEHHOM
XMMHUUYECKOH HayKN; XUMHIECKH TPAMOTHOE
MOBEJICHUE B npodeccHoHAIbHON
JEeATEILHOCTH U B OBITY IIPU OOpaIleHHH C
XMMHUUYECKHMH BEIECTBAMH, MaTepHalaMH
U MIPOLIECCaMU;

——  TOTOBHOCTb K  HPOJODKECHUIO
00pa3oBaHusl U TOBBIICHHS KBAIU(PHKALUH
B n30paHHOM po¢eCCHOHATBHOM

ACATCIBHOCTH H O00OBEKTUBHOE OCO3HAHUE
PO XUMHUYICCKUX KOMHGTCHHI/Iﬁ B OTOM;
—— YMCHHUC HCHOJB30BaThb JOCTUIKCHUA

COBPEMEHHON  XMMUYECKOM HaykKdu U
XUMHUYECKUX TEXHOJIOTHIl IS MOBBIIICHHS
COOCTBEHHOTO HHTEJUIEKTYaJIbHOTO
pa3BUTHA B BBIOpaHHOU

poheCCHOHATIBHOMN NeATeIbHOCTH;

MeTanpeaMeTHbIE Pe3yJabTaThl:
—— HUCHOJIb30BAHWE Ppa3IMYHbIX BUIO0B
TIO3HAaBaTEILHOM JeATeIFHOCTH u
OCHOBHBIX HHTENJICKTYyaIbHBIX ONEpaLui
(mocraHOBKHM  3ajaud, (OPMYJIHUPOBAHHS
TUIIOTE3, aHANIW3a W CHHTE3a, CPaBHEHUS,
00001IeHNs], CHCTEMaTH3alii, BBISBICHHS
MPUYUHHO-CJIC/ICTBEHHBIX CBs3eH, MOHCKa
aHaJIoroB, ()OPMYJIHPOBAHHS BBIBOJIOB) LIS
peleHus MOCTaBJIEHHOMN 3aj1a4H,
NMPUMEHEHUE OCHOBHBIX METOAOB MO3HAHUA
(HabmrofieHNUsI, HAY4YHOTO HKCIEPHUMEHTA)
JJIsL HU3y4YCHUA Ppa3JINIHbIX CTOpPOH
XUMHUYECKMX OOBEKTOB U TIPOIECCOB, C
KOTOPBIMH ~ BO3HHMKaeT  HEOOXOANMOCTb
CTAJIKMBAThCS B MPOecCHOHATIBHON chepe;
—— HMCIIOJIb30BaHNE Pa3JIMYHBIX HICTOYHUKOB
JUISL TIOJTydEeHUs] XMMUUECKOH MHpopManuy,
yYMEHHE OIIEHHTh €€ JOCTOBEPHOCTH JIIS
JOCTHXKEHUSA  XOPOIIMX PpE3ylIbTaroB B
npodeccnoHanbHOH chepe;

npeAMeTHbIE Pe3yJbTAThI:
—— c(OpMHUPOBAHHOCTH TIPEICTABICHUHA O
MECTE€ XUMHM B COBPEMEHHOH Hay4HOH
KapTHHE MHUpA; IIOHMMAaHUE POJIN XHUMHU B
(opMupoBaHUH Kpyrosopa u
(YHKIMOHAIEHOW TPaMOTHOCTH YEIOBEKa
JUISL pELIeHUs IPaKTUYECKUX 3a7aY;

YMeHHe naBaTh ONpPENCICHUE M ONEPHPOBAaTh

CIIEAYIOIIUMHA XUMHUYCCKUMHU TIOHATHUAMM:
BCIICCTBO, XUMHUYECKUN 9JICMCHT, aToM,
MOJICKYJIa, OTHOCHUTCIIBHBIC aTOMHas u
MOJICKYJIIpHass  MacCbl, HOH, AJUI0TpOTIIU,
HU30TOIIbI, XUMHYCCKas CBs3b,
DJICKTPOOTPULATCIIBHOCTD, BaJICHTHOCTB,

CTETIeHb OKUCIICHUS, MOJIb, MOJISIPHAS Macca,
MOJIDHBII 00BEeM Ta3000pa3HBIX  BEIIECTB,
BEIIECTBA MOJICKYIISIPHOTO U HEMOIIEKYIISIPHOTO
CTpOCHHUS, pacTBOpEI, ANEKTPOIUAT u
HEDIIEKTPOIIUT, JJEKTPOIUTHICCKAS
JVICCOIIMAITNS, OKUCIIUTENhb U BOCCTAHOBUTEIB,
OKHCICHHE M BOCCTAHOBJICHHME, TEIIOBOM
3¢deKT peakiuu, CKOPOCTh XHMHYECKOM
peakIM, KaTajau3, XHMHUYECKOE pPaBHOBECHE,
YIIIEPOIHBIHA CKeleT, hyHKIUOHAIbHAS IPYIIa,
HU30MepHsi, TOMOJIOTHSL.

DopMynupoBaHUE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB M ITOCTOSTHCTBA COCTAaBA BEIICCTB.
YcTaHOBKAa TPUYMHHO-CIICICTBEHHONW  CBS3H
MEXIy COIEp)KaHHEM OJTHX 3aKOHOB W
HaTMcaHUEeM XUMHAYIECKUX dbopmyn wm
YpaBHEHHI. YcraHoBka 3BOJIFOLIMOHHOM
CYLUIHOCTH MEHJIEIEeEeBCKOM M COBPEMEHHOM
(hOpMYIHPOBOK Meproandeckoro 3akona [I. .
Menpeneesa.

OO0bsicHeHre (HU3MUECKOTO CMBICTIA CHMBOJIUKU
HEePUOTMUECKON TaOIUITBI XMMHYECKUX
anementoB JI. WM. MenneneeBa (HOMEpoOB
JJIeMEeHTa, TepHOAa, TPYIBI) H YCTaHOBKA

HpH‘II/IHHO-CHCZ[CTBGHHOﬁ CBA3H MCKAY
CTpOCHUECM aToMa n 3aKOHOMEPHOCTAMU
HU3MCHCHHA CBOICTB 3JICMCHTOB u

00pa30BaHHBIX MMH BELIECTB B MEpHOAaX M
rpynnax. XapakTepuCTHKa 3JIEMEHTOB MallbIX 1
OONBIIMX TEPHOJOB IO UX TMOJIOKEHUIO B
IIepuopuueckoii cucreme /1. 1. Menneineesa.
VYcraHOBKa 3aBUCHUMOCTH CBOMCTB XMMUYECKUX
BEIIECTB OT CTPOCHHSA aTOMOB OOPa3yIOIINX KX
XUMHUYECKUX  JJIEMEHTOB.  XapaKTepUCTHKA
BOXHEMIIMX THUIOB XWUMHUYECKHUX CBS3EH U
OTHOCUTENILHOCTH 9TON TUIIOJIOTHH.
OObsicHeHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT
HX COCTaBa M CTPOCHUS KPUCTAJUIMYECKUX
peLIEeTOK. dopmynupoBKa OCHOBHBIX
MOJIOKEHUH  TEOPUH  INIEKTPOIUTUUECKOH
JUCCOLMALMU U XapaKTEPUCTUKA B CBETE ITOH
TEOPUHU CBONCTB OCHOBHBIX KJIACCOB

— BIIaJICHUE OCHOBOIIOJIATAIOIMIMMU | HEOPTAHWYIECKUX COSTNHEHUH.

XMUMHYECKUMH  TOHATHAMH,  TEeOpUsMHU, | DOpPMYIHPOBKAa OCHOBHBIX IOJIOKEHHH TEOPHH
3aKOHaMHU u 3aKOHOMEPHOCTSAMH; | XUMHYECKOTO CTPOCHUS OpTaHUYECKHX
YBEPEHHOE  TIONB30BaHUE  XUMHMYECKOM | COSAMHEHWH M XapaKTEPHUCTHKA B CBETE ITOH
TEPMHHOJIOTHEH U CHMBOJIMKOM; TEOpHH CBOIICTB OCHOBHBIX KJIacCOB

Hanucanue
pedepatos,
JTOKIIAJIOB,
COOOIICHHH.

Y CTHBIN/TTUCHMEHHBI
i ompoc. Wrorosas
OLICHKAa PEe3yJIbTaTOB
B ¢dopme
muddepeHpoBaHHO
ro 3avera.
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— BIAJEHUE OCHOBHBIMU METOJaMH
Hay4yHOTO T[IO3HAHUS, HCIOIb3yEMbIMU B
XUMUH: HAOJIOICHUEM, OTIHICAHUEM,
U3MEpPEHUEM, OKCIIEPUMEHTOM; YMEHHE
00pabaTbIBaTh, OOBICHATH  PE3YJILTATHI
MIPOBEJICHHBIX OIBITOB W JENaTh BBIBOBI;
TOTOBHOCTH M CHOCOOHOCTH TIPUMEHSTH
METOIBl ~ TO3HAaHUS  TPH  pEIICHUHN
MIPaKTUIECKUX 3a/1aY;

— c(hOpMHPOBAHHOCTh YMCHHUS [aBaTh
KOJIMYECTBEHHBIC OIICHKH M IPOU3BOIUTH
pacueTsl MO0 XHMHUYECKHM (opMmyram u
YPaBHEHUSM;

——  BJAJ€HUE  TMpaBWIaMHU  TEXHUKHU
0e30macHOCTH npu HCIOJIb30BaHUU
XUMHUUYECKHX BEIIECTB;

——  cOpMHPOBAHHOCTH  COOCTBCHHOI
IIO3UIIMKU 110 OTHOIICHUK K XUMHUYECKOH
WHPOPMALIUHU, TIONydaeMOH W3 Pa3HBIX
HMCTOYHUKOB.

OPraHMYeCcKUX COeIMHEHHUN

XapaKkTepuCTHKa COCTaBa, CTPOCHUsSI, CBOWCTB,
MOJyYeHHss W  TPUMEHEHUS  BaKHEHIIUX
MetayuioB (IA u II A rpynmn, antoMuHMs, xene-
3a, a B ECTECTBEHHO-HAy4yHOM mnpoduie u
HEKOTOPBIX d-3JIEMEHTOB) U UX COCMHEHHUH.
XapaKkTepHUCTUKa COCTaBa, CTPOEHUS, CBOMCTB,
MOTy4eHUs W  TPUMEHEHUS  BaKHEHIINX
memeraioB (VIII A, VIIA, VIA rpynm, a
TakKe a3oTa U (ocdopa, yrieposa u KpeMHU,
BOJIOPO/Ia) M MIX COSAMHCHH.

XapaKTepUCTUKa COCTaBa, CTPOEHUS, CBOMCTB,
MOJyYeHHss W  TPUMEHEHUS  BaKHEHIINX
KJIaCCOB YIJIEBOAOPO/IOB (aJIKaHOB, IMKIIOAJIKa-
HOB, aJIKCHOB, AJIKWHOB, apEHOB) U MX HauboJjee
3HAQUUMBIX B HApOJHOXO3SIMCTBEHHOM ILIaHE

NIPEACTaBUTENICH.
AHaloruyHas XapakTepHCTHKa Ba)KHEHIINX
IIpeICTaBUTENEN Ipyrux KJIACCOB

OpPraHWYECKUX COCIHMHCHWI: MeETaHolla W
9TaHONIA, CIOXHBIX S(QHUPOB, KUPOB, MBLI,
albIETUIOB (popmanbaerumon "
areTaIbJICTHIA), KETOHOB (amerona),
KapOOHOBBIX KHCIIOT (YKCYCHOM KHCIOTBI, JUIS
€CTECTBCHHO-HAYYHOT0 TIPOQUIIS MPEICTaBUTE-
JIeH JAPYTHX KJIACCOB KHUCIOT), MOHOCAXapHI0B

(TI1IOKO3BI), JUcaxapuaoB (caxapo3sl),
TOJINCaXapuA0B (KpaxMana v LEeJII0I03bI),
aHWJIMHA, aMHHOKHCJIOT, 0eNKOB,

HUCKYCCTBCHHBIX MW CHHTCTHYCCKHUX BOJIOKOH,
Kay4yKOB, IJITaCTMAcCC.

Hcnonb3oBanue B yaeOHOI u
npodecCHOHANTBHOM JIeSITETbHOCTH
XUMHYECKMX  TEPMHUHOB M CHMBOJIHKU.
Hazpanue U3y4YEHHBIX BEIIECTB o
TPUBHAIILHOU 58051 MEKyHapOIHOMN

HOMEHKJIAaType M OTpPaKEHHE COCTaBa 3TUX
COE/IMHEHUH C TOMOIIBIO XUMUUECKHUX (DOPMYIL.
OTpakeHHe  XUMHYECKHX  IPOIECCOB  C
NIOMOUIbK YPABHEHUI XUMUYECKUX PEAKLUI
OObsicHeHne CYIIHOCTH XUMHYECKHX
npouneccoB.  Knaccupukanuss — XUMHYECKHX
peaxkiuii Mo pa3IH4YHBIM IPU3HAKAM: YHCILY U
COCTaBy IpPOAYKTOB M PEAreHTOB, TEIJIOBOMY
a¢¢ekTy, HampaBleHUIO, (a3e, HAIAIHIO
KaTaJlu3aTopa, HM3MEHEHHIO CTelneHel
OKHCJIEHHS 3JIEMEHTOB, o0pa3zyromux
BEILlECTBA. YCTAHOBKA IPU3HAKOB OOLIEro U
pPa3IMYHOTO B THUIOJOTHH  pEaKkIHuid s
HEOPraHUYECKON ¥ OpraHu4eCKON XUMHUH.
Knaccupummkanus BemECTB W IPOLECCOB C
TOYKH 3pEHHUs OKHCIICHHSI-BOCCTAHOBJICHUS.
CocraBieHue ypaBHEHUH peakluuil ¢ MOMOIIbIO
MeTo/a 3JIeKTpoHHOro Oananca. OOBsiCHEHHE
3aBHCUMOCTH CKOPOCTU XUMHUYECKOH peakluu 1
MOJIOKEHU XUMHUYECKOTO PpaBHOBECUS OT
Pa3IMYHBIX (AKTOPOB.

BeimonHeHne XUMHYECKOTO 3KCIEPHMEHTa B

MOJJHOM  COOTBETCTBHH C  mpaBWIaMH
6e3omacHoctn. HabOmiomenne, ¢ukcanus w
OIlMCaHue pe3yIbTaToB MIPOBE/ICHHOTO
IKCIIEPUMEHTA.

HpOBGHeHI/IC CaMOCTOATCIIBHOT'O IIOMCKa
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XUMHUYECKON WH(POPMALMU C HCIOIB30BaHUECM
Pa3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JJaHWM, KOMIIBIOTEPHBIX  0a3  JaHHBIX,
pecypcoB Wurepnera). HcnonszoBanue
KOMIBIOTEPHBIX TEXHOJIOTHU JJIs 00paboTKH

U Tepenavyd XUMHYCCKOW WHGOpMAIMU H e
MIPECTaBIICHAS B Pa3IIMIHBIX (popmax.
VYcTaHOBKA 3aBUCMMOCTH MEXYy KaueCTBEHHOM
U KOJIWYECTBEHHOH CTOPOHAMH XHMHYECKUX
O00BEKTOB M TPOIECCOB. PemieHne pacdeTHHIX
3amad Mo XUMHYecKkHM  QopMmymam |
YpaBHEHHSM.

OObsicHEHHE XAMHYECKUX SIBIICHUI,
MPOUCXOJAINIMX B TMpHUpoAe, OBITY W Ha
npousBoJicTBe. OrmpenesaeHre BO3MOXKHOCTEH
NMPOTEKAHUA XUMHUYECKUX TPeBpalleHud B
pasmuyHbiX ycnoBusax. CoOnroleHre TpaBHiI
SKOJOTHYECKH TpPaMOTHOTO  TIOBEIEHUS B
okpyxatomeli  cpeme. OmeHka — BIUSHHA
XIMHYECKOTO  3arps3HCHHS  OKPYKAOIIeH
CpeIbl Ha OPTaHWU3M YellOBEKa U APYTHUE JKUBHIC
opraau3msl. CoOIoeHNe IpaBUiI 0€30IaCHOTO
oOpamieHnss C TOPIOYAMH W TOKCHIHBIMH
BEIIIECTBAMH, JTA0OPATOPHBIM 000PYIOBAHHIEM.

IToaroroBka pacTBOpOB 3aJlaHHOU
KOHLICHTPALMH B OBITY ¥ Ha ITPOU3BOZCTBE.
Kpurugeckas OIIeHKa JIOCTOBEPHOCTH

XUMHUUECKOl MH(OpMaLUK, MOCTyHAlomeld u3
Pa3HbIX HCTOYHUKOB
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