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1. MACIIOPT PABOYEM IMPOT'PAMMBI YUYEBHOM JTUCIUILJINHBI

XUMuUs
1.1. OobsacTh NpUMeHeHus1 padoyeil MPporpaMmmbl

Pabouas mnporpamma ydeOHOW IUCHMIUIMHBI SIBISETCS YacTblO IPUMEPHOMN
porpaMmbl MOATOTOBKU crieruanuctoB cpeanero 3seHa (IIIICC3) B cooTBeTcTBUM C
®I'OC no cnenmanpHocTr CITO 35.02.15 Kunomorus.

JInst ocBOEHUS JUCIUTUIMHBI «XUMUS» OOydYarOIIMecs] HMCIOJIb3YIOT 3HAHUS,
YMEHHMS, HABBIKHM, TMOJYYEHHbIE B XOJE€ H3y4YeHUS mOpeaMeToB «MaremaTukay,
«®Duzukay, «buonorusy.

OcBoeHne NaHHOW JAMCIMIUIMHBI HEOOXOAMMO O0yJaromeMycs I YCTIEITHOTO
W3y4eHUS TPOPECCUOHATBHBIX TUCIUTUIAH U MOTYJICH.

1.2. MecTo y4yeOHOH IMCHUIUIMHBI B CTPYKType OCHOBHOM
npogeccnoHaILHOM 00pa30BaTeJIbHOI MPOrPAMMBI:

JucuumuinHa siBasieTcss MPpOoQWIBHOW JTUCHMUIUIMHOM —00111€00pa30oBaTEILHOTO
LUKJIA.

1.3. Henu u 3agayu y4eOHOH MMCHMILIMHBI — TpeOOBaHUS K
pe3yJibTaTaM OCBOCHHMS Y4eOHOH JUCHUIITHHBI:

[enu yueOHON AUCIMILTUHBL:

- ¢opMupoBaHHE Y OOYYarOIIMXCS YMEHHUS OIICHHBATh 3HAYUMOCTH
XUMHUYECKOTO 3HAHUS ISl KaKJOT0 YEIIOBEKA;

- (hopMHpoBaHUE y 00YYarOIIMXCS LIEJIOCTHOIO NPEACTaBIECHNUS O MUPE U
pOJIN XMMHH B CO3/JaHUHA COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MUDA;
YMEHHUSI OOBSCHATh OOBEKTHI M IPOLECCHl OKPYXKArOIIeH JEeHCTBUTEIBHOCTH:
OPUPOAHON, COLMAIBHOM, KYJIBTYPHOM, TEXHUYECKOM CpEIbl, UCIONb3YsS IS
3TOr0 XUMHUYECKHUE 3HAHNUS;

- pa3BuUTHE y OOydYaroIMXCs YMEHUH paszaudarbh (aKTbl U OLEHKH,
CPaBHUBATH OLICHOYHBIC BBIBOJBI, BUJIETh UX CBSA3b C KPUTEPUSIMH OLICHOK H
CBSI3b KPUTEPHUEB C OMPEACIIEHHOM CHUCTEeMOW IIeHHOCTEeH, (pOopMyIupoBaTh U
000CHOBBIBAaTh COOCTBEHHYO MTO3ULIMIO;

- IpuoOpeTeHne O0Yy4aroIUMKCS ONbITa Pa3HOOOpa3HON AEATENbHOCTH,
MO3HAaHHUSI U CAaMONO3HAHUS; KIIFOUYEBBIX HABBIKOB, MMEIOLIMX YHUBEPCAIBHOE
3HaYEHHUE IS PA3NIUYHBIX BHUJIOB JEATEIBHOCTH (HABBIKOB pEIICHUsS MPOOIeEM,
OPUHATHS ~ PELIEHWH, TOoHMCKa, aHaliuM3a U 00paboTku  HH(pOpMaIuH,
KOMMYHUKATHBHBIX  HABBIKOB, HABBIKOB  WM3MEPEHUM, COTPYIHHYECTBA,
0€3011acHOro OOpAIEHUS C BEILIECTBAMU B IIOBCEITHEBHOM JKU3HH).

OcBoeHue coaepkaHMs Y4YeOHOH AMCHUIUIMHBI «XHUMHSA», 00€CleunuBacT
JOCTUKEHHE 00YUAIOIIUMHUCA CIENYIOIIMNX Pe3yJIbTATOB:
* TUYHOCHIHBIX:



— YYBCTBO TOPJOCTH M YBAKEHUS K UCTOPUHU U JOCTUKEHUSM OTECUECTBEHHOI
XUMUYECKOM HAayKH; XUMHUYECKH TpPaMOTHOE IMOBeJIeHHE B MpodhecCHuOHATBHON
NEeSATEABLHOCTH U B OBITY IIPU 0OpaIIeHUH ¢ XUMUYECKUMH BEILIECTBAMU, MaTEepHallaMU
U IIPOLIECCAMU;

— TOTOBHOCTh K MPOJOJKEHUIO 00pa30BaHMS U MOBBIINICHUS KBaTU(UKAIUU B
n30paHHOM mpodeccHoHaNbHON JEeATENBHOCTH M OOBEKTUBHOE OCO3HAHUE pOJIU
XUMHAYECKUX KOMIIETEHIIUN B 3TOM;

— YMEHHME HCIOJIb30BaTh JOCTHUXKEHUS COBPEMEHHONW XWMHUUYECKON HayKu U
XUMUYECKUX TEXHOJOTHH JUIsi TIOBBIIMICHHWS COOCTBEHHOTO HWHTEIUICKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOU TPO(HECCHOHATBHOM NESTENbHOCTH;

* MemanpeomMen Hplx:

— UCIOJb30BaHUE PA3JIUYHBIX BHUJIOB TO3HABATEIBLHON NESITEIBHOCTH H
OCHOBHBIX HHTEJUICKTYaJIbHBIX OTepanuii (MOCTaHOBKH 3a1ayu, (popMyIupoBaHUS
TUIOTE3, aHallM3a U CUHTE3a, CpaBHEHUS, 0000IIEHNs, CUCTEMATU3AlUU, BbISIBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBS3€, IOUCKA aHAJIOTOB, (POPMYJIMPOBAHUS BHIBOAOB) AJIs
pelIeHNs TMOCTAaBJICHHOM 3aJauyd, IPUMEHEHUE OCHOBHBIX METOJOB ITO3HAHUS
(HaOmro/leHUsl, HAyYHOIrO OJKCIEPUMEHTA) [UIsi M3YyYEHUS pPa3judyHbIX CTOPOH
XUMUYECKUX OOBEKTOB M IMPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTb
CTaJIKUBAThCs B MpodeccuoHanbHOM cdepe;

— UCIIOJB30BAHUE PA3JIMYHBIX MCTOYHHUKOB JJI TOJYYEHUS XUMUYECKOU
uH(OpMAIMK, YMEHHE OIICHUTh €€ JOCTOBEPHOCTHh [JISl JTOCTHXKCHHS XOPOIIUX
pe3ynbTaToOB B MpodheccuoHaIbHOU cepe;

* npeOMemHbIxX:

— cpOopMUPOBAHHOCTH MPEICTABIICHUN O MECTE XUMHUH B COBPEMEHHOM HAyYHOM
KapTUHE MHUpa; I[MOHUMaHWE pOJM XUMUU B (DOPMUPOBAHUM Kpyrosopa H
(GYHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUSI MPAKTUYECKUX 3a/1a4;

— BJAJCHUE OCHOBOIOJATralOlMMH XUMUYECKUMU TOHATUSAMH, TEOPUIMH,
3aKOHaMM M 3aKOHOMEPHOCTSIMU;  YBEPEHHOE  IOJb30BAHHE  XHWMHYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKON;

— BJIAJICHUE OCHOBHBIMU METOJaMH HAy4YHOI'O IMO3HAHHUS, UCIOJIb3yEMBIMU B
XUMUU: HAONIOZICHUEM, OIHUCAHUEM, HW3MEPEHHEM, OSKCIEPUMEHTOM; YMEHHE
o0pabaTbiBaTh, OOBSCHATH PE3YyJbTaThl MPOBEACHHBIX OIBITOB U JENaTh BBIBObI
TOTOBHOCTh W CHOCOOHOCTh NPHUMEHSTh METOJbl TO3HAHUS TMPU  PEIICHUU
MPaKTUYECKUX 3a/1a4;

— c(OpMUPOBAHHOCTH YMEHUS J]aBaTh KOJIMYECCTBEHHBIC OIEHKH U MTPOU3BOAUTH
pacyeTsl 0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;

— BIAJCHUE TMPABWIAMH TEXHUKA OC30MaCHOCTH TPU HCIOJb30BaHUHU
XUMUYECKUX BEUIECTB;

— c(OpMUPOBAHHOCTH COOCTBEHHOW MO3ZHUIIMU O OTHOIICHUIO K XUMHUYECKOM
uH(pOopMaIK, MOTy4aeMON U3 pPa3HbIX HCTOYHUKOB.

1.4. Kosin4ecTBO 4aCOB HA OCBOEHME MPOTPAMMBbI Y4eOHOM TUCIUIIIUHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku odyuatromierocs 284 yacoB, B TOM YHUCJIE:

00s13aTebHON ayAUTOPHOM yueOHOU Harpy3ku oOy4vatonierocs 190 yacos;
CaMOCTOSITeNIbHOM pabOoThl 00yyaroierocs 82 4acos;
KOHCYJIbTalluil 12 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLIAHBI

2.1. O0bem y4eOHOM TUCHMIIMHBI M BUAbI Y4e0HO padoThI

Bua yuyeO6Hoii padoThI

Oovem uacos

MakcumaJjibHasi ydyeOHasi Harpy3Ka (Bcero) 284
O0s13aTesibHAsE ayIMTOPHAsA yyeOHasi Harpy3Ka (Bcero) 190
B TOM YHCJIE:

nabopaTopHbIe PabOTHI

MPAKTUYECKUE 3aHITHUS 90

KOHTPOJIbHBIE paOOThI

KypcoBas pabota (mpoekr) (eciu npedycmompero)

CamocrosiTesibHasi padoTa 00y4aromerocsi (Bcero) 82
B TOM YHCJIE:

CaMOCTOSITeNIbHAs padoTa HaJl UHANBUYaTbHBIM TPOEKTOM: 12
OnpeneneHue LEIM HCCIENOBATEIILCKOM pabdOThl M MyTeW e& 1
JTOCTUKECHUS 1
CocraBneHue M1aHa UCCle0BaTeIbCKON padoThl 2
[Ton6opka mpruMepoOB SMIUPUUIECKUX METOIOB UCCIIEAOBAHUS 3
[ToxOop muTepaTypsl MO TEME UCCIIECIOBAHUS 3
BrinosiHeHNE 3KCIIEpUMEHTAIBHON 4acTH 2
CocraBneHue IpoeKTa MPE3CHTAINH JIJIS Ty OJTMIHON 3aIUThI

18
1. Jomamnsis pabota (yrpakHEHHUs, peLIeHUE 3a/1a4) 9
2.Pabota ¢ yueOHHKOM, KOHCIIEKTUPOBAHNE 13
3.PaGora ¢  MeTOAMYECKMMHU  MOCOOUAMH,  odOopMICHHE 6
71a00paTOPHBIX PadOT 11
4 IToaroroBka cooOIIEeHUN 6
5.Co3nanue MyJIbTUMEAUNUHBIX MTPE3EHTALIUN 3
6.CocraBieHne ypaBHCHUH 4
7.CocTtaBlieHHE KPOCCBOPA
8.CocTaBlieHHE JIEKTPOHHBIX, AIEKTPOHHO-TpadudecKkux Gopmyn
Kouncynomayuu 12

[TpomexyTouHas aTrectanus - Apyras opmMa KOHTPOJIS - BBICTABJICHHE WTOTOBOU
OLIEHKH B )YpHAJI 10 TEKYLIEH YCIIEBAEMOCTH CTyAeHTa — 1 cemecTp;
Umoeosas ammecmayus 6 hopme oughgepenyuposannozo 3auema 6o 2 cemecmpe

B pabGore mno pucuumiivHe «XUMHS» TPEAyCMOTPEHA WHIAMBUIYaJIbHAS
pabota ¢ OO0yyalIMMHUCS HMHBAIMAAMH W OOYYAIOMIMMHUCS C OTIPaHUYEHHBIMU
BO3MOYKHOCTSIMU 370p0OBbs. 1o nHIMBHAYyanbHOM paboTOM MmoapazyMeBaeTcs 1Be
dbopMBl B3aMMOJIEHCTBUS C TPENOJaBaTeieM: WHIWBHIyalbHAs ydeOHas pabora
(KOHCYTBTAIlMN), T.€. MOTOJHUTEIHHOE pa3bsICHEHHE Y4eOHOro MmaTepuaia u
yrayOJeHHOe W3Yy4YeHHEe Marepuajga ¢ TeMHU OOydYaloIMMHCS, KOTOPHIE B 3TOM

3aNMHTCPCCOBAHBI, U HHAHWBHU/YyaJIbHAA BOCIIMTATCIIbHAA pa60Ta.




®opmbl  caMOCTOSATENBHONH pPabOTHl TaKXKE€ YCTAHABIMBAIOTCA C YYETOM
UHAMBUAYAIBHBIX TICUXO(QU3NYECKUX OCOOEHHOCTEH (YCTHO, NHHCbMEHHO Ha
Oymare WM Ha KOMIIBIOTEPE, B (POPME TECTUPOBAHUS, DJIEKTPOHHBIX TPEHAKEPOB U
T.1.). Ilpn HeoOxomumocTu OOy4aromUMCsl NPEJOCTABISAETCS JOMOIHUTEIBHOE
BpEMs 111 KOHCYJIbTALUK U BBINOJIHEHUS 3aJaHUl. DTO MOTYT OBITh:

— paboTa ¢ KHUTOM U IPYrUMHU UCTOYHUKAMHU UH(QOPMAaIUH, II1aH-KOHCIIEKTHI;

— pedepaTuBHBIE  (BOCHPOM3BOISAIINE), PEKOHCTPYKTHUBHO-BapUATHBHBIEC,

IBPUCTUYECKUE, TBOPUECKHUE CAMOCTOSTEIbHbBIE paOOTHI;
— TPOEKTHBIE PabOTHI;
— JIMCTAHIIMOHHBIE TEXHOJOTHH (padoTa B cucteme Moodle).



2.2. TemaTu4eCKUH NJIAH M COAEPKAHNE YUeOHON AUCHUIIMHBI  «XHMMA»

HaunuMeHoBaHHeE (CoJep:xxanue y4eOHOro MaTepuaJia, U0 | Yp
pa3/iesioB U TeM | J1a0opaTopHbIe PA00THI M PAKTHYECKHUE 'b€M | OBe€
3aHATHS, CAMOCTOSITEJIbHASI padoTa yac | Hb
o0y4aroumuxcs OB | OCB
O€H
us
1 2 3 4
FPaspeu 1. OO0masi ¥ HeOpraHuyecKasi XUMHs 143
T'ema I.1. CoaepikaHue y4eOHOT0 MaTepuajia 4
OcHoBHEBIE ) SRIVE 7 7
MOHSITHS 1 1.OcHOBHBIC TOHATHUSA XUMHUH
3aKOHBI XUMMHU | 5 (01 pHEle 3aKOHBI XMMUH Jlexuus Z Z
IIpakTHYeckue 3aHATUS 4
IIpakTueck Z 2,3
1. PacdeTsl M0 XuMHU4YECKUM Q)(szynaM u OB RAHATHE
ypaBHeHUsIM. Pacuet MosispHO# 1
MOJIEKYIIpHON Macchl. KonnyecTBo
BEIIECTBA
IIpakTHueck 2,3
2. PacdeTsl N0 XUMUYECKUM q)cszyJIaM u 0F 3AHITIIC 2
ypaBHEHUsIM. PacdyeT MoJsipHO U
MOJIEKYJISIpHOM Macchl. KonnuecTBo
BEIIleCTBA
CamocTosiTesibHast padoTa 00y4arImmuxcst 3
Coobmenne mno Tteme: «llonstne o J
XUMHYECKOM TEXHOJIOTHH, OMOTEXHOJIOIMH
1 HAaHOTEXHOJIOTHN.
Hayunvie memoowt noznanus mupa.
l![%%ﬁolziﬁqecxn ConepskaHue yueOHOr0 MaTepuaa 0
{tl[gallﬁ?)ﬂ;lqecxa 1. Ctpoenue atoma YPpoK 4 !
51 onCrenia 2. [lepuoauueckuii 3akon u [lepuoanueckas M}II{BTI%I)}?ESEB z 2
XMMHYECKHUX
>IeMEHTOB CHCTEMA XMMHUYECKHUX SJICMEHTOB
M. J.M.MenpaeneeBa
eHJeJieeBa " 2
CTpOeHHe IIpakTHYyeckue 3aHATHS
aroma IlpakTnyeck | 2/ 3
1.CocraBieHue 3JE€KTPOHHBIX U 0F 3AHITIIC
AIEKTPOHHO-TpaduyecKkux (HopMysT aTOMOB
XUMHYECKHUX DJIEMEHTOB
CamocrosiTesibHasi padoTa 00y4ar0IMXCH
ITonrotoBka  COOOIIEHHMS 1O  TEME: 3
«PannoakTUBHOCTD. Hcnonn3oBanne
PaIMOAKTUBHBIX H30TONOB B TEXHUYECKHUX
1eysaX. PEHTreHOBCKOE W3JIyY€HUE U €ro
HCIIOJIb30BaHHUE B TEXHUKE U MEIUITTHE.
Tema 1.3. Conep:xanue y4eOHOr0 MaTepuaJia 0
Crpoenne 1. MoHHas1, KOBaJEHTHAs XUMHYECKas CBS3b. Ypox Z 2
BELECTBA 2. MeTaumndueckas ¥ BOJOPO/IHAs CBA3M. YpoxK Z Z

AFpCFaTHLIC COCTOAHUA BEHIICCTB




WHTEpaKkTUB | 2 2,3
3. Huctele BemecTBa U cMecH. JucnepcHbie HBIIT YPOK
CHUCTEMBI.
IIpakT4eckune 3aHATHS <
> IIpakTnueck | /2 2,3
1. Pemrenne 3aad W yIpakHEHUH MO TeMe | -~ br o
«CTpoeHHe BEUIECTBA»
CamocrosiTesibHasi padoTa 00y4aroIMXCH 7
CocraBieHue  KpoccBopja IO  TEME: J
«Konpencaums.  Texkydects.  Bo3sronka.
Kpucrannuzanus. CyOnumanust u
necyonumanys. AHoOManuu  (GU3UYECKUX
CBOMCTB BOJIbl. JKuJIK1ME€ KPUCTAILITIBDY.
CocraBnenue TEPMUHOJIOTMYECKOTO 4
cioBapa Mo teme: «MwuHepalibl U TOpHBIE
MOPOJIbI KaK MPUPOJHBIE CMECH. DMYJIbCUU
u cycneH3uu. 3oiu U renu. Koarynsius.
Cunepesuc.
Il’gleaBOpm. L.4.1 Conepsxanne yue6noro marepuana 4
JJIEKTPOJUTHY | 1. PacTBOpHI. PacTBOpEHMUE. YPpoK 2117
CCKas 2. JNEeKTPOIUTHUECKAsT JUCCOLALM. YPOK Z 1,2
AUCCOUMALUS
IIpaKkTHYeCcKue 3aHATHUS [/}
IIpakTnueck Z 2,3
IIRHHGHHe\I pacyeTHBIX 3aja4 1| 58 3ansTHe
ynpakHeHui 1no teme «PacTBopbh»
2.JlabopaTopHas pabora Nel. ”abog?TOPH 2 143
[IpurotoBieHue pacTBOPOB PA3TUUHBIX MPaAKTUYECK
0€ 3aHsTHE
BHJIOB KOHIIEHTPAIlUU
3.JIaGoparopnas padora Ne2. I'uaponms Mabog?TopH 2 143
coJieun MPAKTUYECK
0€ 3aHsITHE
CamocrosiTesibHasi padoTa 00y4aroIMXCH 4
[ToaroToBKa COOOIIEHUS TIO TEME: 4
«3arpsi3HeHue ruapocdhepsl U e€ oxpaHay.
xiMa Lo ue | Collepikanne yueGHOro MaTepHaIa — i Z
= HTCPaKTHB
peakumu 1.Knaccudukanms XUMUYECKHX  PEAKUMH. | “ppsionop
CKOpOCTh XUMHUYECKUX PEAKIIHH.
2.06patuMOCTh ~ XUMHYECKHX  PEaKIHil. YPpOK < 2
XUMHYECKOE PABHOBECHUE
3.OKHCIIUTENBHO-BOCCTAHOBUTEILHBIE Ypok 4 2
peakimu
IIpakTHyeckue 3aHATHS 0
> IIpakTnueck | /2 2,3
1.Pemienne 3ana4 UM ynpaxHEHUH 10 TeMe | ot sansTHe
«CKopocThb XUMUYECKUX peaKIuii.
XHUMHUYECKOE PABHOBECHE)
2.JlabopatopHas pabora Ne3. CkopocTsb '”abog?TOPH 2 |43
XUMHUYECKUX peaKunil. XHUMHUYECKOoe | NPAKTUUECK
0€ 3aHsITHE

paBHOBECHE




3. CocTaBjeHue ypaBHEHHM OKHCITHTEIIBHO- %ga;;g’%%celc 2143
BOCCTAaHOBUTENIHHBIX PEAKITUH.
CamocTosiTesibHasi pad0oTa 00y4arImnxcst 10
[Toaroroska cooOwmenuii: «lloarune 00 3
NIEKTPOJU3E.  DJIEKTPOIW3  PACIUIaBOB.
OnexTposn3 pPacTBOPOB.
DNEKTPOIIUTUYECKOE IIOJIyYEHHE
amoMuHMs.  [IpakTHdeckoe TNPUMCHEHHE
AIEKTPOJIN3A. ["anpBaHOMIACTHKA.
["ampBaHocTerus. PadhuHupoBaHre BETHBIX
METAJITIOBY.
CocTaBieHne  KpoccBOpja IO  TEMe: 4
«Karanmus. T'oMOreHHbIE W TeTepOreHHBIC
KaTaJn3aTOPHI. [TpoMoTOpEL.
Karanutnueckue siapl. THTHOUTOPBDY.
CocTaBiiecHHE TEXHOJOTUYCCKOW IEOYKH 3
«[Tpou3BoICTBO aMMHaKa: CBIPbE,
anmapaTtypa, Hay9HbIC IIPUHITUIIBD).
Tema 1.6. Coaep:xanue yueOHOro Mmarepuaja 8
K.]Iaccn(l)mcau éﬁ%%%%ggme coeqnHeHuda. OKCHUIbI U UX YPpokK 2 1,7
ns 2.KUCI0ThI ¥ BIX CBOICTBA. YpOK 2 | L<
HEOPTAHUYECK | 3 Ocpopanus u ux cBoicTBA. Ypox 2 | 1<
HX COCAUHEHUM | 4 Comy n ux cBOCTBA. YPoK 2 | 1<
H HX CBOHCTBA IIpakTHYeckue 3aHATUSA 10
JlaGoparopnas paGora Ne4. CpolicTBa Jlabog?TopH 2 |43
KHCJIOT. MPAKTUIECK
0€ 3aHATHE
JlaGoparopuas paGora Ne5. CBaolicTea Jlabog?TopH 2 143
OCHOBaHHMU [IPAKTUYECK
0€ 3aHATHE
JlaGoparopuas paGora Ne6. CaolicTBa Jlabog?TopH 2 143
COJIEN. IIPAKTUYECK
0€ 3aHITHE
JIaGopartopHast pabora Ne7. OcyliecTBIeHHE | ° labogflTopH 2 |43
IT€HETUYECKOU LENHU NPEBPALLICHUMN. IIPAKTUYECK
0€ 3aHSTHE
PacyeTsl 1O  ypaBHEHMSAM  peaKIyil/ 1(1)@33121%1/%%? 2 |43
Pewenue 3a0au PA3HLIX Munoa,
KOMOUHUPOBAHHBIX  3A0a4, OJUMNUAOHBLX
3QA0anUl.
CamocrosiTesibHasi padoTa 00y4arOIMXCH 10
[lonroroBka  cooOuieHUss MO  TEME: 4
«[IpaBuna pazbaBieHHs] CEPHON KHUCIOTHI.
Hcnonmp30BaHue  CEpHOM  KHCIOTHI B
IPOMBIIIJICHHOCTH. .

CocraBneHue TCPMHUHOJIOTHYCCKOTO




CJIoBaps: «EI[KI/IC mejI04u, 1%9,¢
HCIIOJIBb30BAHUC B IIPOMBIIIJIICHHOCTH.

l{/fel‘%g _]%5]7];1 - Copep:xanue y4eOHOr0 MaTepuaJia 10

HeMeTaJLIbI Metamnsl. [Tonoxenne B IIC. XapakrepHbie YPpoK < 1
¢duznyeckue cBOCTBa
O6uMe XMMUYECKUE CBOMCTBA METAILIOB YPoK < <
[Toy4enne meTamios. IIpon3BoaCTBO Mg&%p}a}gg? < | <
4yryHa ¥ CTaJIN
MeTasisl MaBHBIX TOATPYIIT YPpoK < <
ITepnoauuecKom CUCTEMBI
MeTasisl NOGOYHBIX MOATPYIIIT YPpoK < <
ITepnoauueckom CUCTEMBI
CruiaBbl M}II{BTI%pgggEB 2 Z
Hemerasunel. I[Tonoxenue B I1C. Ypox 2 1
XapakTepHble (HU3UYECKHE CBONCTBA
XHUMHUYECKUE CBOMCTBA HEMETAILIOB Y POk 2 <
IIpakTu4eckue 3aHATHS 12
1.Perienne 3a1a4 1 ynpakHEHUH 110 TEME %Ec’%lgfg,}%cel( < |43
«Meramnb
2 JIa6opatopHast pabota Ne§ «Xumnueckue | - labogf‘TOPH 2 143
CBOWCTBA METAJIOB) MPAKTAYECK

O€ 3aHATUE

3.Pemenue 3a1a4 M yIPaKHEHUH 110 TEME %Ec’aBI;THI/g,}%CGK < |43
«HemeTamnbn)
4. JTaboparopnas paborta Ne9 / labogf‘TOPH 2 143
«KauecTBEHHOE Onpe/elIeHNe KATUOHOB U IPAKTUYECK
AHUOHOB B PACTBOPAX» 0C 3aHATHC
5.I'eneTnyecKas CBA3b 1(1)@331;2%%%( 2 |43
6.OCHOBHBIE XMMHUECKHE IIPOM3BOICTBA %Ec’%lgfg,}%cel( 2 |43
CamocrosiTesibHasi padoTa 00y4aroIMXCH 8
Iloaroroska COOOIIEHUH 10 TeMe: 4
«Kopposusi  MeTauloB:  XUMHUYECKas M
5JIEKTPOXMMHYECKAS. 3aBHCHMOCTD
CKOPOCTH  KOPpPO3UM  OT  YCJIOBHH
okpykawmieii  cpenpl.  Kiaccudukanus
KOPPO3UM  METAUIOB [0  Pa3IMYHBIM
npu3HakaM. CrocoObl 3aIUThl METAIUIOB OT
KOPPO3UM.
ITongroToBka TECTOBBIX 3aJlaHUUA IO TEME: 9
«Ilonyuenne HeMmeTaioB (PaKIIMOHHOM
IEPErOHKOM  JKMIAKOIO  BO3AyXa |
5JEKTPOJIM30M DPACTBOPOB HIJIM PACILIABOB
5JIEKTPOJIMTOB.
CusukaTHast IPOMBIIIIEHHOCTb.




ITpon3BOACTBO CEPHON KUCIIOTHD.

1ema 1.8. YpoK Z 1,2,
Obobmenme Conep:xanue yqeﬁnogo MaTephala 3
3HAHUU O00011IeHMe 3HAHUU 1O  OOmIEH |
HEOPTaHUYECKOW XUMHUHU
HTorosasi =
aTTecTalus HUrorosslii TecT
Fasnen 2 Opranuyeckass XHMHS 133
lema 2.1 6
OCHOBHEIC Conep:xanue y4eOHOro MaTepuaJia .
MOHSATHUS »
opraHmveckoii 1. IIpenMeTr OpraHM4eCcKOrd XUMHH. Teopm Wurepaktus | 2
XUMMHU U CTPOCHUSI OPraHUYECKUX coeAuHeHud A.M. | Has JeKuus
Teopus
CTPOCHHS byrneposa.
OpraHu4YeCKHuXx YPpoK Z Z
coeTHHEeH 2. Knaccudukanus ©  HOMEHKIATypa p
OpraHUYECKUX BEILECTB.
3. Buabl ©30Mepun OpraHUYECKUX BEILECTB. YPOK 2 2
Tunel XUMHUYECKUX peaxuuii B
OPraHUYECKON XUMHH
IIpakTH4Yeckue 3aHATUSA 6
= IlpakTnyeck | 2/ Z
1. MWM3roroBneHue MoJenel  MOJEKYJ 0B RAHATHE
oprannueckux  BemectB.  CocraBieHue
Ha3BaHUl  OPraHMYECKUX  BEIIECTB IO
npaBuIaM HOMEHKJIATYPhI IUPAC.
CocraBnenue  ¢opMmyn  BEHIECTB IO
Ha3BaHMUIO.
IIpakTHnueck ) 3
2. Pewenne 3agad Ha BBIBOA (OpMYI | BT e
OpraHUYECKUX BEIECTB
I'ema 2.2. 14
YIIeBO10po/bI Coaep:xanue yueOHOro marepuaja ; ) :
U UX POK
NPUPOIHbIE 1. AnkaHbI. v Z Z
MCTOYHHKH 2. AJIKEHBL. POK
3. JlueHsbl U KayyyKH. Ypok 2 <
4. AKuHBL Ypox 2 Z
5. ApeHBI. YPpoK 2 Z
6. Iuxnoankansl. ['eHeTHUecKas CBS3b YPoxK Z 2
YTJIEBOJIOPOJIOB. - . .
HTEPAKTUB
7. IlpupoaHbple ICTOYHHUKHU YTJIEBOJIOPOIOB. HEI POK
IIpakTHYecKHe 3aHATHSH 14
s IIpakTueck Z 2,3
1.Pentenye 3am1aq M YNPaXHEHHH 110 TeMe | " bor o w0
«AJIKaHBI»
2.JTaGoparopHast pabora Nel0. | 7 labogf‘TOPH 2 |43
OOnapy:xeHue yriaepojia, BOJopoaa 1 XJiopa | MpaKTHYECK
B OpraHMyeckux BemiecTBax. Ilomyuenme u | O€ 3SaHATHC
CBONCTBA aJIKAHOB
s IIpakTHnueck Z 2,3
3.Pemenne 3aga4 ¥ yHOpaxHEHHH mo Teme | - B0 mx
«AJIKEHBI»
4.PemeHne 3aqau M ynpaxkHeHuii mo teme | IPAKTHYCCK [ 2 [ 2,3

0€ 3aHATHUC




«AJKUHBD)

5.JJaGopaTopHnas padora Nel 1. [Tonydyenue u Jlabog?TopH 2 143
CBOICTBA HETIPEIEIBHBIX YTIIEBOJIOPOIOB MPAKTUIECK
0€ 3aHsTHUE
6.Perienue 3a1a4 M yIpaKHEHUH MO TeMe %Ec’aBI;THI/g,}%CGK 2|43
«ApEeHB»
7.3ammra npoekToB. PaboTa ¢ KOJIEKIMIMU “HT%%%KTHB Z J
oOpa3ioB HeTH, YIJIi M TMPOAYKTOB WX | HMPAKTHUYECK
nepepadoTKHU. 0C 3aHATHC
CamocTosiTesibHasi padoTa 00y4arImnxcst 15
l.ITonrotoBka  COOOILIEHUI 1O  TEME: )
«Knaccudukanus u Ha3HaYCHHE KaydyKOB.
Knaccupukanmss w Ha3HaueHHE pE3UWH.
Bynkaauzanusa kayuykay.
2.CocraBieHue TEPMHUHOJIOTMYECKOTO 0
cnoBaps mo  Teme:  «llomatue 00
IKCTPAKITHH. BoccranoBnenue
HUTPOOEH30J1a B aHWJIMH. | OMOJIOTUYECKHA
psin apeHoB. Tomyon. HutpoBanue Toxiyodna.
Tpotriy.
3.CocraBneHre TECTOBBIX 33JaHUN MO TEME: /
OCHOBHBIE HAIPaBJICHHUS IPOMBIIUICHHON
nepepaboTKH MPUPOAHOTO Ta3a.
[TommyTHBIN HeTAHOIM ra3, ero nepepaboTKa.
[Tporecchl TPOMBILIUIEHHON TEpepadOTKH
HeTH: KpekuHr, pudopmMuHr. OKTaHOBOE
YKUCJI0 OCH3UHOB.
Kokcoxumuueckoe MPOU3BOJICTBO M €TO
POAYKIIHSL.
Il(%l\gﬁozﬁ?)hcoue Conep:kanue y4eGHOro MaTepuasia 1o
pIKanme 1.Crprel %’JE%%%TH“;? < | <
OpraHnyeckKue
COeIMHEHUS 2.MHOroaTOMHBIE CIIUPTBHI. YpoxK 4 <z
3.DeHobI YpOK 4 <
4. Anbaeruabl U KETOHBI YPpoK Z <z
5.Kap6oHOBBIE KUCIIOTHI YPOK < <
6.C105KHBIE DPUPBI U KHUPBI Mé{}ﬁ%pggggls 2| <
7.YrneBoasl. MoHocaxapuisl Y POK N
8.ITonucaxapuasl YpOK 4 <
IIpakTuyeckue 3aHATHS 1o
1.Cemunap «CrmpTh» 1(1)@33121%1/%%? 2,3
2 JIa6oparopHast padota Nel2. Xumuueckue | ° labogf‘TOPH 2,3
CBOICTBA CITUPTOB. IPaKTHYECK
0€ 3aHSITHE
3.PemieHne 3a7a4 M yOPaKHEHUH O TEMe 1(1)@33121%1/%%? < 123

((AJII),Z[CFI/II[BI N KCTOHBD)




4.JTaboparoprast pabora Nel3. Aunbaeruisi | - labog?TopH 2,3
Y KETOHBI. MPAKTUIECK
0€ 3aHSITHE
5.Pelmienne 3a1a4 M yOPaKHEHUH IO TEME %Ec’aBI;THI/g,}%CGK 2 123
«KapOoHoBEIC KHCJIOTBI u 170
TIPOU3BOTHBIC)
6.Jlaboparopras paGora Nel4. CgoiicTsa | labog?TopH < 123
KapOOHOBBIX KUCIIOT MPAKTUIECK
0€ 3aHSITHE
7. Pelmienne 3a1a4 M yOpaKHEHUH IO TEME %Fe’agléggﬁcg 2 123
«YTIIEBOIBI»
8.Havl60paT0pHa;1 pabota Nel5. Xumuueckue JaGopatop < 123
CBOMCTBa TJIOKO3BI, Caxaposbl, Kpaxmaja. 0-
KauecTBeHHBIE peaKiny. %%aégg,}epfé‘
CamocrosiTesibHasi padoTa 00y4aroIMXCH I3
1.IToaroroBka coobmenunii: «MeTHITOBbII J
CIIUPT U €r0 HCIIOJIb30BAHKUE B KAUSCTBE
XUMHYECKOTO ChIphs. TOKCHYHOCTD
METaHOJIa U MTPaBUIa TEXHUKH
0€30MacHOCTH MpU paboTe C HUM.
OTUJICHTIINKOIb ¥ €T0 PUMEHEHHE.
TOKCHYHOCTH STUJICHTJIMKOJIS U MPaBUIIa
TEXHUKHU 0€30MaCHOCTH MpU PabOTe ¢ HUMY
2.ITloaroroBka coOOOIIEHUI 10 TEME: 4
«MHoroo0pa3ue KapOOHOBBIX KHCIIOT.
3.CocTaBiieHHE KOHCIIEKTa M0 TEME: 4
«[TnerkooOpa3yromye Maciia. 3aMeHa
KUPOB B TEXHUKE HEITUIIICBBIM ChIPHEM.
_ CHHTETHYECKHE MOIOIIHUE CPEACTBAY.
Aggl?cgi?épmam Conepsxanue yueGHOr0 MaTepuaa 8
I(;If)FaHHHCCKHe 1. AMHHEI - 7 pox j j
ffﬁﬁﬂ'ﬂ%‘ﬁ'ﬁ{f' 2. AMUHOKHCIIOTBI }?BTI%PS%SEB
3.benku “é{&%pggggB z 2
4 HyknenHOBBIE KUCIOTEL. ITomuMepsl Y POk < 1
IIpakTuyeckue 3aHATHS 12
1.Perienne 3a1a4 1 ynpakHEHUH 110 TEME %Ec’aSI;THPg,}%CGK < |43
«AMHHBI
2.CemuHap « AMUHOKHCJIOTHL. bemku» %Ec’aSI;THPg,}%CGK 2 123
3.JIaGopatopHast pabota Nelé6. | Jlabopatopn | 2 | 2,3
AMuHOKHUCTOTHL. benku 0-
IPaKTHYECK
0€ 3aHSITHE
4 ITpaktuueckoe 3anstue Ne 17 Jlabog?TopH 2 123
«Pacrio3HaBaH#e T1aCTMACC ¥ BOJIOKOH) IPAKTHYECK

O€ 3aHATHC




5.Ja6opaTopHas paboTa Nel8 ] labog?TopH 2 123
«Mnentudukanys OpraHMueCcKuX BEIIeCTB» | IMPaKTHYCCK
0€ 3aHsTHE
6.Cemunap «Buramunbl. @epMeHTHI. %Ec’%lgfg,}%cel( < 123
[ opMOHBI»
CamocTosiTesibHasi padoTa 00y4arImnxcst 8
1.Coobmenust o Oenkax, X CBOMCTBAaX U 4
PUMEHEHUHU.
2. CocTaBJIeHHE TEXHOJIOTUYECKOMN 4
nenouku: «IIpoMelieHHOE TPOU3BOICTBO
XUMUYECKUX BOJIOKOH)
6%"3%1&51;% Cogep:xkaHue y4e0OHOI0 MaTepHaa YpoK 2 | Lg
3HAHUU OO6o0menne 3HAHUNW 10 OPTaHUYECKOU
XUMUU
KoncyabTanum 12
ngTTOeI&I;?IS:m JuddepeHnupoBaHHbIN 3246T
Koncyabranuu
No Tema KommuecTBo
4acoB
1 | Crpoenue atoma u [lepuonnueckas cuictemMa XUMHUYECKUX 3JIEMEHTOB 2
J.1. Mennaeneera
2 | CBoiicTBa OCHOBHBIX KJIAaCCOB HEOPIAHMYECKUX BEIIECTB 2
3 | Pemienue pacyeTHbIX 3a/1a4 MO OOIIeH U HEOPraHUYECKON XUMUHU 2
4 | OCHOBHBIE CBOICTBA OPraHUYECKUX BEIIECTB 2
5 | Pemienne pacdeTHsIX 3a/1a4 10 OPraHUYECKON XUMUU 2
6 | PemieHue KauecTBEHHBIX 33/1a4 [0 OPraHUYECKOM U HEOPraHUYECKON 2
XUMUU
Hroro 12 yacoB




3. YCJIOBUS PEAJIM3ALIUUA ITPOTI'PAMMBI INCHUIIJIMHBI

3.1. TpeOoBanuss K MHHMMAJIBLHOMY  MAaTEePUAJTbHO-TEXHUYECKOMY
o0ecrnevyeHn 10

Peanuzanus yuyeOHON AMCIHMIUIMHBI OCYIIECTBIISIETCS B KaOMHETE XUMHUU U
OHOJIOTHUH.

O6opynoBaHue:

PabGouee mecTo mpemomaBaTens, TMOCAIOYHBIE MecTa oOydaromuxcs (1o
KOJIMYECTBY 00YyJarONuxcs);

YYCHHYECKas JOCKa, MHTEPAKTHBHAS JOCKa, HOYTOYK;

HAa0Op XMMUYECKUX PEaKTUBOB,HA0Op XMMHYECKON MOCYAbI, JJaOOpaTOpHbIE
CTEH/IBI, TIJIAKATHI,

[IporpamMmmHoe obecnieueHue:

KasperskyEndpointSecurity mns 6usneca CTAHJIAPTHBIN (rockonTpakTt
0612\2 ot 06.12.2016, rockonTpakt 2018EII-13 o1 09.11.2018)

MS Windows (morosop Tr000075134 ot 20.02.2016, moroBop 10/20 ot
27.02.2020)

MS  Office (rockontpaktr 0377100000315000019-0020963-01 ot
12.01.2016)

3.2. UndpopMaunoHHoe odecnevyeHne o0yueHust
IlepeyeHb peKOMEHAYeMBbIX Y4YeOHbIX W3JaHMi, OMOJHHUTEJILHOM

JUTEPATYPhI:
OcCHOBHBIC HCTOYHUKH:
1. Xumus : yaeonoe mocoobue maus CIIO / M. T'. UBanos, JI. A. baiikosa, O. A.
Hesonuna, M. A. Kocapesa ; nox penakuueit . . Kanmuanuenko. — 2-e uza. —
CaparoB, ExarepunOypr : IlpodobOpazoBanue, VYpanbckuii GdenepaibHbIN
yauBepcuteT, 2019. — 106 ¢. — ISBN 978-5-4488-0387-1, 978-5-7996-2918-2.
— Texcr : anexkTpoHHBIN // DnexkTpoHHO-O0MOMMoTeuHast cuctema IPR BOOKS
[caitT]. — URL: http://www.iprbookshop.ru/87902.html
2. Xumus : yueonoe nocodue s CIIO / cocrasutenu I'. FO. Boctpukosa, E. A.
Xopoxopauna. — Caparos : [IpodoOpazoanue, 2019. — 91 ¢. — ISBN 978-5-
4488-0369-7. — TeKcCT : SJMEKTPOHHBIA // DIEKTPOHHO-OUOIMOTEYHAsI CHUCTEMa
IPR BOOKS : [caiit]. — URL:http://www.iprbookshop.ru/87280.html
JlonoJiHUTEIbHbIE HICTOYHUKU:
HeuaeB, A. B. Xumus : yue6noe mocobue s CIIO / A. B. HeuwaeB ; mon
penakuueir M. I'. HBanoBa. — 2-e m3a. — Caparos, EkarepunOypr
[TpodobpazoBanue, Ypanbckuii denaepanbubiii yausepcurer, 2019. — 110 c. —
ISBN 978-5-4488-0467-0, 978-5-7996-2818-5. — TekcT : »IeKTPOHHBINA //
OnextpoHHo-OmOmmoTteunas cuctema IPR  BOOKS : [caitit] — URL:
http://www.iprbookshop.ru/87903.html

Cracp, H. ®. O6mas u Heopranuueckas xumusl : cipaBounuk st CI1O / H.
®. Crachb ; o penakiuend A. I1. Unpun. — Caparos : [Ipodobpazosanue, 2017.
— 92 c¢. — ISBN 978-5-4488-0022-1. — TeKcT : 3JeKTPOHHBINA // DIEKTPOHHO-
OnOIMoTeUHAas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/66393.html




Humepnem — pecypcoi

www.hemi.wallst.ru (OOpa3oBaTeabHbIN CAUT JJIs ITKOJILHUKOB « XUMUSI).
www.alhimikov.net (OGpa3oBaTebHBIN CAaUT JJIs1 IIKOJIHHUKOB).
www.chem.msu.su (21ekTpoHHast OMOINOTEKA MO XUMHUH ).

www.enauki.ru (MHTEpHET-U3IaHKuEe I yuuTeaeh « ECTeCTBEHHbIE HAYKN» ).
www.lseptember.ru (MeTogudeckas razera «llepBoe ceHTIOPs»).
www.hvsh.ru (kypHanm «XuMHs B IITIKOJIE» ).

www.hij.ru (kypHan «XuMUS U )KU3HBY ).

www.chemistry-chemists.com (371€eKTpOHHBIH KypHalT « XUMUKUA U XUMUSD?).



4. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUSI YYEBHOMN
JANCHUIIJIINHBI
KoHnTpoais M omeHKa pe3yJbTaTOB OCBOCHUS Y4E€OHOM JUCHUILIMHBI
OCYIIECTBJISIETCS TpernojiaBaTesieM B Ipoliecce MPOBEACHUS NPAKTUYECKUX U
7a00paTOPHBIX 3aHATHH, TECTUPOBAHUSA, a TAKXKE BBIMOJHEHUS O0yYaroUUMUCA
WHMBUYyAJIbHBIX 3aJaHU, TPOEKTOB, UCCIIEIOBAHUM.

PesyabTaTnl 00VUeHUs DopMbI M METOABI KOHTPOJA U
(0OCBOCHHBIC YMEHUHA, VCBOCHHBIE OLCHKH PEe3VJLTATOB 00VUCHUS
3HAHHUA)

OcBoeHue COJIepKaHUS yaeOHoi | [IpakTudeckue 3aHsTHs

JUCHUIUIMHBL «XUMUS», 00€CIeUnBAET | TECTUPOBAHUE

JIOCTUKEHUE 1a6opaTopHbIE pabOTHI

CTYJIEHTaMHU CIEAYIOIIHX pe3yabTaToB: | JloMalliHue 3a1aHus

* TUYHOCHIHBIX: HuddepeHurpoBaHHbIil 3a4eT

— YyBCTBO TOPAOCTH M YyBaxeHHs K | UHAuBUIyalbHbIE TPOECKTHBIC 3a1aHUS
UCTOpUU u JOCTHKEHUSIM
OTEYECTBEHHOM XHMMHWYECKOM HAYKHU;
XUMUYECKA TPaMOTHOE TIOBEJCHUE B
poeCCHOHAILHON JESITENHPHOCTH U B
OBITYy MpU OOpaIICeHHH ¢ XUMHUYECKUMU

BEIIECTBAMHU, MaTrepuazamMu u
poILECCaMy;

—  TOTOBHOCTh K  TPOJOJIKEHUIO
oOpa3oBaHwUsI " TIOBBIIIICHHSI
KBaJTU(UKALINH B n30paHHOU
npo(hecCHOHAFHOW  IEITeTbHOCTH U
00BEKTUBHOE OCO3HaHUE ponu

XUMHYECKUX KOMIIETEHIIUN B 3TOM;
— YMEHHUE HCIOJIb30BATh JOCTHKEHUS
COBPEMEHHOM XHWMHUYECKOM HAyKU W

XUMUYECKUAX TEXHOJIOTHIA IS
MOBBIIIEHUS COOCTBEHHOTO
WHTEJUICKTYaTbHOTO pa3BUTHS B
BBEIOpAHHOU npodeccruoHanbHOM
NEeSATeTLHOCTH,

* MemanpeomMemHoix:

— HCIIOJb30BAaHUE PA3JINYHBIX BHJIOB
[I03HABATEALHOW  JEATCIBHOCTH U
OCHOBHBIX WHTEJUICKTYaJIbHBIX
oTiepanui (TTocTaHOBKH 3a7a4H,
GbOpMyIMpOBaHMS THUIIOTE3, aHalW3a M
CHUHTE3a, CpaBHEHHUsA,  OOOOIICHUS,
CHCTEMaTH3aI1H, BBISIBJICHHS
MPUYUHHO-CJICICTBEHHBIX CBSI3EH,




MOWCKa aHaJoroB, (OpMYyJIHpPOBAHUS
BBIBOJIOB) JIJISl PEIICHHS ITOCTABICHHOU
3aJ1a4H, IPUMEHEHHUE OCHOBHBIX
METOJI0OB  TO3HaHWS  (HAOJIOACHUS,
HAyYHOT'O SKCIIEPUMEHTA) JIJIS U3YUYCHUS
Pa3IMYHBIX CTOPOH XAMHUYECKUX
00BEKTOB W TMPOIIECCOB, C KOTOPHIMU

BO3HHKAET HEOOXOIUMOCTD
CTAJIKUBAThCSI B  MPOPECCUOHATBHON
chepe;

— HCIIOJIB30BaHNE pa3IMYHBIX
HCTOYHUKOB IS TIOJTyYSHUS

XUMUYECKON  uHpOpMALKM, YMEHHUE
OLIEHUTh €€  JOCTOBEPHOCTb IS
JOCTUKEHUS XOPOIIMX pE3yJIbTATOB B
npodeccuoHaIbHOU cdepe;

* nPEeOMEemHbIX:

— c(pOpMUPOBAHHOCTH MPEACTABICHUM O
MECTE€ XHUMHUHU B COBPEMEHHOW HAYYHOU
KapTUHE MUPA; TOHUMAaHUE POJIK XUMUU
B (GopMUpOBaHMU  Kpyrosopa u
GyHKIIMOHATBLHOM rPaMOTHOCTH
YyeJoBeKa JJI PEUICHUS MPAKTUYECKUX
3az1ayg;

—  BIAJEHHE  OCHOBONOJIATAIOIIMMU
XUMUAYECKUMHU TOHATHUSIMHU, TEOPHUIMU,
3aKOHaMH U 3aKOHOMEPHOCTSMH;
YBEPEHHOE II0JIb30BAHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJAJACHUE OCHOBHBIMM METOJAMU
HAay4YHOTO NO3HAHMS, UCIIOJIb3YEMBIMU B
XUMHUHU: HAOJIOJEHUEM, OINHUCAHUEM,
U3MEPEHUEM, SKCIIEPUMEHTOM; yYMEHUE
oOpabatbiBaTh, OOBSICHATH PE3YJbTAThI
MPOBEJCHHBIX  ONBITOB W  JIeNaTh
BBIBOJIBI; TOTOBHOCTh U CIIOCOOHOCTH
NPUMEHSITh METOAbl I[O3HAHUSA MpHU
pElIeHNU NMPAKTUYECKUX 3a/1ay;

— c(opMUPOBaHHOCTh YMEHHUS JaBaThb
KOJINYECTBEHHBIE OLIEHKH "
MIPOU3BOJIUTh PACUEThl MO0 XUMHUYECKUM
dbopmysam U ypaBHEHUSIM;

— BIIQJICHHE TMPaBWIAMH TEXHHUKHU
0e30MacHOCTH  MPU  UCIOJIb30BAHUU
XUMUYECKUX BELIECTB;




MO3ULIMU 110 OTHOIIEHUIO K XUMUYECKOU
uH(popMaIuK, MOJy4aeMOl M3 Pa3HBIX
HMCTOYHUKOB.

c(hOpMHUPOBAHHOCTh  COOCTBEHHOM

TemaTuka HHIMBUAYAJIbLHBIX IPOEKTOB

buorexnosmorus u reHHas nHxxeHepus — Texnosnorun X XI Beka.

HaHoTexHOonorusg Kak HOPUOPUTETHOE HAINPABICHUE PAa3BUTHS HAyKU U

npousBoacTBa B Poccniickon Penepanun.

CoBpeMeHHbIE METObI 00e33apaKUBAHUS BOJIBI.

ANoTponus METaIOB.

Kuznb u gesrenbHocTh . 1. Meneneena.

«I[lepuoguueckoMy 3akoHy Oyyliee HE TPO3UT Pa3pyLIEHUEM. . )

Cunres 114-ro anemenTa — TpuyM@d pOCCUUCKUX (HU3UKOB-SAACPIIUKOB.

N3oTombI Bogopoaa.

. Micnonb30BaHne paliOaKTUBHBIX U30TONOB B TEXHUYECKUX LENSX.

10 PeHTreHoBCKOE U3IyUeHUE U €ro UCIOJIb30BaHNE B TEXHUKE U MEAUIIMHE.

11.1lma3ma — 4eTBepTOE COCTOSIHUE BEILIECTRA.

12. AMop¢HbIe BemecTBa B PUPOIE, TEXHUKE, OBITY.

13.0xpana  okpyxarolieil  cpelbl OT  XUMHUYECKOTO  3arps3HEHUs.
KonuuecTBeHHbIE XapaKTEPUCTUKHU 3arpsA3HEHUS OKPYKAIOLIEN Cpeibl.

14.ITpumenenne TBep0TO U Ta3000pa3Horo okcuaa yriepoaa (IV).

15.3ammTa 030HOBOTO PKpaHa OT XUMUYECKOTO 3arpsi3HEHHUS.

16.I'pyOoaucniepcHble CHUCTEMBI, MX Kilaccu(UKalMs W HCIOJIb30BaHUE B
po(hecCUOHATBHOM eATENbHOCTH.

17.Kocmetnueckue reiu.

18.OMynbCHH ¢ MUIIEBOW TPOMBIIIIEHHOCTH

19.MuHepainsl 1 TOpHbIE OPOJBI KAK OCHOBA JINTOC(EPHI.

20.PactBopsl BOKpyr Hac. Tunsl pacTBOpPOB.

21.Boja xak peareHT u cpena Ui XMMUYECKOIo Iporecca.

22.Ku3Hb u gestensHocTh C. Appenuyca.

23.Bkyiag OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUHU AIIEKTPOJUTUUECKOMN
JUCCOITUALIUY.

24.Y cTpaHeHne KECTKOCTH BOJbI HA IPOMBIIUIEHHBIX PEAIPHUATHSIX.

25.CepHast KACIOTa — «XJI€0 XUMUYECKOM MPOMBIIITIEHHOCTHY.

26.Mcnonp30BaHEe MHUHEPAIBHBIX KHUCJIOT Ha MNPEANPUITHIX Pa3IUYHOro
npodus.

27.0KcHIbl U COJIM KaK CTPOUTEIIbHBIE MAaTEPUAIIbI.

28.Uctopus rurca.

29.IloBapeHHas cOJIb KAK XUMUYECKOE ChIPbE.

30.MHoronukuii KapOOHAT KalbLMs: B IPUPOAE, B IPOMBIIIJIEHHOCTH, B OBITY.

31.Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

32.BupTryanbHoe MOJAEIHPOBAHNE XUMUYECKUX MPOLECCOB.

33.251eKTpOan3 paCTBOPOB 3IEKTPOJIUTOB.
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34.2neKTposu3 paciiaBoB 3IEKTPOIUTOB.

35.I1pakTueckoe IIPUMEHEHUE 3IEKTPOIN3a: papUHHpOBaHUE,
rajibBaHOIUIaCTUKA, raJIbBAHOCTET Y.

36.McTopus noimy4eHus ¥ IPOMU3BOCTBA ATIOMUHHSL.

37.271eKTpONIUTUYECKOE TTOTydeHHE ¥ paQUHUPOBAHHE MEIH.

38.Ku3Hp u nesrensHOCTH I, J[3BH.

39.Pons MeTalsIOB B WCTOPHHM Ye€JIOBEYECKOH I[MBHIIM3ALMY. Hctopus
OTE€YECTBEHHOM HepHO# MeTamlypruu. COBpEeMEHHOE MeTalTypradecKkoe
IPOU3BOJCTBO.

40.Hcropus oTe4yecTBEHHOM 1[BETHOM MeTamnypruu. Pojb MeTauIoB B CIJIaBOB
B HAyYHO-TEXHUYECKOM IpOrpecce.

41.Koppo3us METaJIOB 1 CIIOCOGHI 3aLIHUThI OT KOPPO3UH.

42.WHepTHBIE MU GJIarOPOAHEIE Ia3bl.

43.Poxparolye coJii — rajoreHsl.

44.VIcTOpHS MIBEICKOM CITHYKH.

45.HcToprs BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKOM XMMHH.

46.Xu3Hb 1 gesitensHOCTE A. M. ByTineposa.

47.Butanusm u ero Kpax.

48.Ponb  OTeYeCTBEHHBIX YYEHBIX B CTAHOBICHHMH M Da3BUTHH MHDPOBON
OPraHU4YeCKOU XMMHH.

49.CoBpeMeHHbIE NPEICTABIEHHS O TEOPHH XUMUYECKOTO CTPOCHHSL.

50.Okon0ru4ecKye acmeKThbl HCIOIb30BAHUS YIIIEBOJOPOJHOIO CHIPbS.

51.OKoHOMHYECKHE  aCIeKTBI  MEXIyHAapOAHOTO  COTPYAHHYECTBA  TIO
MCIOJIb30BAHHIO YTITIEBOJOPOAHOTO CBIPhS. :

52.McTopusi OTKPBITHS W Pa3pabOTKH ra30BBIX W HEQTSHBIX MECTOPOKICHHIT B
Poccuiickoit @eneparium.

53.XuMus yIIIeBOAOPOIHOIO CHIPbs U MOs OyayIas npoheccus.

54.YrneBooopoaHOE TOIUIMBO, €ro BUIHI M HA3HAYEHHE.

55.CHHTeTHYECKHE KayUyKH: HCTOPHUSI, MHOT00Opasue u NepCrHeKTUBEL.

56.Pe3nHOTEXHUYECKOE MPOU3BOACTBO M €r0 POjb B HAYYHO-TEXHHYECKOM
porpecce. :

57.CBapo4HOe MPOU3BOJICTBO U POJIb XMMHUHU YIIIEBOAOPOIOB B HEM.

58.Hepte ¥ ee TpaHCIOPTHPOBKA KaK OCHOBA  B3aWMOBBIFOJHOIO
MEXIYHapOAHOIO COTPYAHHNYECTBA.

59.X1MuYecKuil cocTaB BOIONPOBOIHOM BOJBI B KOJLIEIKE.

60.MckycCTBEeHHBIE JKUPBI — YIPO3a 370POBBIO

61.M3MeHeHHe XMMHYECKOTO COCTaBa BOJBI MOCJIE HCIOIb30BaHHs OBITOBOIO
bunsTpa.

62.CTUMYIATOPBI POCTA PACTeHHl M UX BIMSHHE HA YKOPEHEHHE YEPEeHKOB
neJIaprOHUM 30HAJILHOM.

CocrtaBurens: mpenogaBaTeisb I O.A. JlaBEIIKHHA
IIpencenarens LIK v
BETEPHHAPUU U KHHOJIOTHH (@/f/ H.I'. Anekceena



