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Pabouas nporpamma

yueOHo# aucuuiuinabl BA.07 Xumus (nanee — PIT)

no cneuranbHoCcTH 09.02.03.IIporpammupoBaHie B KOMITBIOTEPHBIX CUCTEMAaX
paspaboTana Ha ocHoBe TpeboBanuii ®I'OC cpeanero oodmero oopazoBaHus,
NPEABSIBISIEMBIX K CTPYKTYPE, COJACPIKAHUIO M Pe3yJIbTaTaM OCBOCHHUS y4eOHOW JAMCITMIUINHBI
«XHUMUS», B COOTBETCTBUU ¢ PEKOMEHIALIUSAMHU TI0 OpraHu3aliHy MOJTy9eHHS CPEIHETO
o0rmiero oOpa3oBaHUs B IpeesiaX OCBOSHHs 00pa30BaTeIbHBIX MPOTPaMM CpeHero mpodec-
CHOHAJIBHOTO 00pa30BaHus Ha Oa3e OCHOBHOTO O0IIEro 00pa3oBaHus ¢ Y4ETOM TpeOOBaHHN
(benepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOIydaeMoil npodeccun
WIH CHEIMAIBHOCTH CPEIHEr0 MpoQecCHOHATBHOTO 00pa3oBanus (muckMo JlemapramMenTa
rOCYIapCTBEHHOM MOJUTHKU B cpepe MOAroToBKH padbouunx kaapos u 10 MunobpHayku
Poccum ot 17.03.2015 Ne 06-259), onoOpenHoi#t penierneM (enepaabHOro yaeOHo-

METOIUYECKOTO 00BETMHEHHUS 110 001IeMy 00pa3oBaHuto (MPOTOKOJ OT 28 uroHs 2016 r. No
2/16-3).

Pazpaboran(u):
— npenonasatens [IK BI'TY T.N.HaymenkoBa
PIT paccMoTpeHa U oo0OpeHa Ha 3aceIaHum
IIPEIMETHO-LIUKIIOBOW KOMUCCUU
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[IK BI'TY (manee — I1LK)
«30».08.2020 r., mpotokoi Ne 1
ITpencenarens ITLK JI.A.JTazapeBa
CornacoBaHo:

3amectutens qupekropa [IK BI'TY
1o y4eOHO-METOIUYECKON paboTe
T.E.banamosa

© Haymenxosa T.U.
© OI'BOY BO «bpsiHCKmii roCyIapCTBEHHBIA TEXHUUECKHN

YHUBEPCHTET»



MNOACHUTEJIBHASA 3AIINCKA
[Iporpamma 0611e00pa3oBaTeabHON Y4eOHOM NUCHUIIIMHBL «XUMUSI» MIPEAHA3HAUYECHA
JUIS U3YYEeHHs] XUMUHU B IPOPECCUOHATIBHBIX 00pa3oBaTenbHbIX opranu3zanusax CII10,
peanu3yronux o0pa3oBaTelbHYIO IPOrpaMMy CpeHEro ooIero oopa3oBaHus B
npenesaax OCBOEHHSI OCHOBHOM npodeccuoHanbHO o0pa3oBarenbHoi nporpammel CI1O
(OIIOII CIIO) Ha 6a3e 0OCHOBHOIO 00111eTO 00pa30BaHus MPHU MOATOTOBKE
KBIM(PHUIIMPOBAHHBIX PaO0OUMX, CIIYKALUX, CIEIUATNCTOB CPEAHETO 3BEHA.
[Iporpamma pa3zpabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero obiero oopa3zoBaHus,
MPEABSABIIEMBIX K CTPYKTYPE, COACPKAHUIO U Pe3yIbTaTaM OCBOCHUS yUeOHOU
JMCIIUTUIMHBI « XUMUS», B COOTBETCTBUU ¢ PeKOMEHTaUsMHU 110 OpTaHU3aI[uu
MIOJTyYEHUS CPEHETo 001ero o0pa3oBaHus B IIpeiesiax OCBOCHHST 00pa30BaTeIbHBIX
MIPOrpaMM CPEAHETO MPOPECCUOHATLHOTO 00pa30BaHus Ha 6a3e OCHOBHOT'O OOIIETO
o0Opa3oBaHus ¢ yueToM TpeboBaHUH (heepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHbIX
CTaHJAPTOB M MOJy4aeMOi MTPOGECCHH UITH CIIEIIHATILHOCTH CPEIHETO
podeccruoHanprHOTO 00pazoBanus (MUcbMo JlenapTaMeHTa rocy1apCTBEHHOM MOJUTUKH B
cthepe moaroroBku padounx kaapoB u AI10 Munobpuayku Poccuu ot 17.03.2015 Ne 06-
259), onobpenHou perieHueM (deneparbHOr0 yueOHO-METOAUYECKOT0 00BETUHEHUS IO
obmeMy odpazoBaHuiO (TPOTOKOJ OT 28 uroHs 2016 1. Ne 2/16-3).
Coneprxanue mporpaMMbl « XMMHUSI» HAPaBJICHO Ha IOCTHIKCHUE CIICTYIONINX HeJIe:
* (hopMHpOBaHUE y OOYYAIOIINXCS YMCHHS OIICHUBATh 3HAYMMOCTh XUMHUYECKOTO 3HAHUS
TUTSL KaXKI0TO YEIIOBEKa;
* (hopMupoBaHue y 00yUYaAIOIIMXCS IIETOCTHOTO MPEICTABICHUS O MUPE U POJIA XUMHUU B
CO3/IaHUH COBPEMCHHOW €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA; YMEHUS OOBSICHSTh
O00BEKTHI M MPOIIECCHI OKPYKAKOIICH JCHCTBUTEIBHOCTH: IPUPOIHOM, COIIMATLHOM,
KYJIbTYPHOM, TEXHUYECKOU Cpeibl, — UCIOJIb3YS I 3TOr0 XUMUYECKUE 3HAHUS,
* pa3BUTHE y O0YYAIOIIMXCs YMEHHUM pa3nuyarh (pakThl U OLEHKU, CPABHUBATh
OLICHOYHbIE BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPHUSIMH OLIEHOK U CBSA3b KPUTEPUEB C
oTpeieNIeHHOM cUCcTeMOM IIeHHOCTe!, (DOPMYIHpPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
HO3UIHIO;
* IproOpeTeHre 00YJYarOIIMMHUCS OIbITa pa3HOOOPa3HOI 1eATeTbHOCTH, ITO3HAHUS
¥ CaMOIIO3HAHUS; KIIFOUEBBIX HaBBIKOB, UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE IS
Pa3IMYHBIX BUJIOB JESITEILHOCTH (HABBIKOB pEUICHUS MpoOieM, MPUHATHS PEIICHUIH,
noucka, aHanuza u 00paboTku HH(OpPMAIK, KOMMYHUKATUBHBIX HABBIKOB,
HaBBIKOB U3MEPEHUI, COTPYIHIUYECTBA, O€30MacHOr0 0OpaIIeHHsI C BEIIeCTBAMHU B
MIOBCEIHEBHOMN KU3HN).
B nporpammy BKIIIOUYEHO COJIEp:KaHUe, HAITPABIEHHOE HAa (POPMUPOBAHKE Y CTYICHTOB
KOMIIETEHINH, He0OX0MUMBIX It KadecTBeHHOTO ocBoeHust OIIOIT CITO na 6aze
OCHOBHOTO 00111eT0 00pa30BaHus C MOJYYEHUEM CPEHETO O0IIero 00pa3oBaHMUs;
MPOrpaMMBbI TIOJATOTOBKH KBATU(UIIUPOBAHHBIX PA00YHX, CITYXKAIIUX, TPOTPaMMBbI
MMOATOTOBKH CHeIMaanucToB cpeanero 3peHa ( [ITICC3).
[IporpamMmma MOXKET HCTIOIB30BATHCA APYTUMHU MTPodeccHoHaTbHBIMUA 00pa30BaTEIbHBIMU
OpTraHU3aIUsIMU, PEATU3YIOINIMMHI 00pa30BaTEIbHYIO IPOTPAMMY CPEIHETO O0IIET0
obpazoBanus B npejenax ocBoeHust OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIETo
obpazosanwus( [ITICC3).
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OBIIASI XAPAKTEPUCTHUKA YYEBHOM JJUCHUTIIMHBI « XUMUS»

XuMHSL — 3TO HayKa O BEIIECTBAX, UX COCTABE U CTPOCHUH, CBOMCTBAX U MPEBPAIICHUSX,
3HAYEHUHM XUMHUYECKUX BELIECTB, MATEPUATIOB U MIPOILIECCOB B MPAKTUUECKOM
JESITEIbBHOCTH YEJIOBEKA.

Coneprxanue o011e00pa3oBaTeIbHON yUeOHOM AUCIIUTIUIMHBI « X UMUSI» HAMPABJICHO Ha
YCBOEHHE 00YYaIOIMMHCS OCHOBHBIX MOHSATUI, 3aKOHOB U TEOPUM XUMUH; OBJIAJICHUE
YMEHHSAMU HAOTI0IaTh XUMHYECKHUE SBJICHUS, TPOBOIUTH XUMHUECKAN IKCIICPUMEHT,
MIPOU3BOIUTH PACcCUEThl HA OCHOBE XUMHUYECKUX (POPMYJI BEIIECTB U YPaBHCHUN
XUMHYECKHUX PEAKIIUM.

B npouecce n3ydeHuss XuMuu y o0y4aromuxcs pa3BUBarOTCs O3HABATEIbHbIE HHTEPECHI
Y MHTEJUIEKTyaJIbHblEe CHOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSITEIbHOM TPHUOOPETEHHUS
3HAHWH 110 XUMHUH B COOTBETCTBUH C BOSHHKAIOIIMMH KU3HCHHBIMU TIPOOJIEMaMH,
BOCIIUTHIBaeTCs OepekHOE OTHOIICHMSI K IPUPOJIE, IOHUMaHUE 3J0pOBOro o0pasa
KU3HHU, HEOOXOIMMOCTHU MPETYNPEKICHUS SIBICHUN, HAHOCAIIUX BPE 3J0POBbIO U
OKpY>Karollen cpere.

OHu 0ocBaMBalOT MPUEMBI TPAMOTHOT0, O€30MACHOT0 UCIIOJIb30BAHUS XUMUYECKUX
BEIIIECTB U MaTEPUAJIOB, MPUMEHSIEMBIX B OBITY, CEIbLCKOM XO35HCTBE U HA
MIPOU3BOJICTBE.

[Ipu cTpykTypupOBaHHUU cOMIep KaHUs 00111e00pa30BaTebHON YUeOHON AUCIUIIITUHBI JUIS
npodeccruoHanbHBIX 00pa30BaTENbHBIX OpraHU3aluN, peau3yIoIuX 00pa30BaTeIbHYIO
nporpaMmy cpeaHero oodmiero oopasosanus B npeaenax ocsoenus OITOIT CIIO nHa 6a3e
OCHOBHOTO 00111er0 00pa3oBaHus, yYUThIBaJIach 00BEKTUBHAS PeaTbHOCTh —
HEOOJIBbIION 00bEM YacoB, OTIYIICHHBIX HA U3YYCHUE XUMHUHU U CTPEMIICHUE
MaKCHUMaJIbHO COOTBETCTBO-

BaTh UesIM pa3BuBaroiiero ooyuenus. [loaTomy TeopeTrueckne BOIpoCchkl MaKCUMaIbHO
CMEIICHbI K HaYally U3y4eHUs AUCHUILTUHBL, C TEM YTOOBI OCIEAYIOMUN (DaKTHUECKHI
MaTepual pacCMaTpPUBAJICs Ha OCHOBE M3YUYEHHBIX TEOPUH.

Peanu3zanus ne1yKTUBHOTO MOJAX0/Ja K M3YYEHHIO XUMUU CIIOCOOCTBYET Pa3BUTHIO TaKUX
JIOTUYECKUX OMNEpalMii MBIIUIEHUS, KaK aHAJIU3 U CUHTE3, 000011eHne U KOHKpEeTH3aIus,
CpaBHEHHE M aHAJIOTHUsl, CUCTEeMAaTH3aIusl U KIacCU(PUKaLUs U Jp.

N3ydenne xumuu B mpodeccuoHaNbHBIX 00pa30BaTENbHBIX OpraHU3aIUsX,
peanu3yromux 00pa3oBaTeNbHYI0 IPOrpaMMy CpeIHEro o0Iero oopa3oBaHus B
npenenax ocsoenust OITOIT CITO na 6a3e ocHOBHOTO 00111ero 00pa3oBaHusl, HMEET CBOU
O0COOCHHOCTH B 3aBUCUMOCTH OT MPOQuUIIs MpoPecCHOHATBLHOTO 00pa3oBaHus. ITO
BBIPAYKACTCS B COJIEP)KAHUU 00YUECHMsI, KOTMYECTBE YaCOB, BHIIEISEMBIX HA U3yUEHUE
OTJIEIBHBIX TEM MPOTPAMMBbI, TNTyOMHE UX OCBOEHUS 00yUaoUMuUCs, o0beMe U
XapakTepe MPaKTUIECKUX 3aHITHI, BUIaX BHEAYIUTOPHON CaMOCTOSTENBHON pabOThI
CTYJICHTOB.

[Tpu ocBoenuu npodeccuit CIIO u cnenmansaocteit CITO
TEXHUYECKOTo Mpoduiis npodeccHoHaIbHOro 00pa3oBaHus XUMUS U3ydaetcs Ooiee
yray0aeHHO Kak mpoduibHas yuyeOHas AUCITUIIINHA.

Crenuduka n3yueHuss XUMUH TPU OBJIAICHUN TPO(DECCUsIMU U CIIEIUATBHOCTSIMH
TEXHUYECKOTro MPOoQuIIs OTpakeHa B KaKI0i TeMe pazzena «CoaepxaHue yueOHOM
TUCIUIUIAHEL B pyOpuke «[IpodubHbie 1 mpodecCHOHaNBHO 3HAYUMbIE JIEMEHTHI
COJIEPKaHUS». ITOT KOMIIOHEHT peaju3yeTcsl MPU UHAUBUIYAIBHONH CaMOCTOSTEIHbHON
pabote oOyuaromuxcs (HalmucaHuu pedepaToB, MOATOTOBKE COOOIICHH, 3aITUTE
MPOCKTOB), B MPOIIECCE yUSOHOM JCSITEIHPHOCTH 10T PYKOBOJICTBOM IpEIogaBaTeIs
(BBITTOTHEHUH XUMUYECKOTO IKCIIEPUMEHTA —J1a00PATOPHBIX OIBITOB M MPAKTUYECKUX
paboT, peneHuu TPaKTUKO-OPUECHTUPOBAHHBIX PACUETHBIX 337124 U T. JI.).



JU1 opranuzanyy BHEAYAUTOPHOW CaMOCTOSATENbHON pabOThl CTY/IEHTOB,
osnazaeBaroux npodeccusimu CI1O u cneunanbHocTsIMUA CITO TeXHUYECKOTO U
€CTEeCTBEHHO-HAYYHOTr0 poduuieit mpodeccroHaabHOro 00pa3oBaHus, MPEACTaBICH
MIPUMEPHBIN NepedeHb pedepaToB (JIOKIAI0B), HHIAMBHYyaJIbHBIX IPOEKTOB. B mporecce
M3yYEHUS] XUMUH BaXXHO (POPMHUPOBATH WH(OPMAIIMOHHYIO KOMIIETEHTHOCTD
oOyuaromuxcs. [loaToMy pu opranuzanuu caMmoCcTOATENIbHONU pab0Thl HEOOXOAUMO
aKLEHTUPOBAaTh BHUMAaHUE O0y4aIOLUIMXCsl Ha MMOMCKE MH(OPMAaLIUU B CpeACTBaX
Maccmenua, HtepHeTe, ydeOHOM U crielnaibHOM TUTEPATYPE C COOTBETCTBYIOLIUM

o OpMIIEHHEM U TIPEICTABICHUEM PE3YIbTATOB.

N3yuenne obmeoOpazoBaTebHON yUeOHOM TUCIUIUIMHBI «XHUMHUS» 3aBEpLIACTCS
MoABEJICHUEM UTOTOB B (hopme mudhepeHInpoBaHHOTO 3a4eTa WIH dK3aMeHa B paMKax
IIPOMEXKYTOYHOM aTTecTaluu CTyAeHTOB B nporecce ocsoenus OIIOIT CIIO ¢
nosydeHueM cpeanero oouiero oopazosanus ( [IIICC3.)



1. MACIIOPT PABOYEN TPOT'PAMMbBI YUEBHOM JIUCHUTLIAHBI

«XUMUA»

1.1.00s1acTh IPpMMEHEHUS PO PAMMBbI

Pabouas mporpamMma yueOHOM TUCHUIUIMHBI « XUMUS» NpeJHaA3HAYCHA

JUIA U3YYEHHS] XUMUHU B MPOPECCUOHATIBHBIX 00pa3oBaTenbHbIX opranu3zanusax CII10,
peanu3yronurx o0pa3oBaTelbHYIO MPOrpaMMy CpeIHEro ooIero oopa3oBaHus B
npenesax OCBOEHHsSI OCHOBHOM npodeccuoHanbHOM o0pa3oBarenbHoil mporpammel CI1O
(OIIOII CIIO) Ha 6a3e 0CHOBHOTO 0011IeTO 00pa30BaHus MPHU MOATOTOBKE
KBAIU(PHUIMPOBAHHBIX PaOOUUX, CIYKAIUX, CHEUAINCTOB CPETHETO 3BEHA 110
cnenuanbHOCTAM: 09.02.03.1IporpaMMupoBaHue B KOMIIBIOTEPHBIX CHCTEMAX

Pabouas nmporpamma 1o IUCHUIUIMHE «XUMUS» MOXKET ObITh UCIIOJIB30BAaHA B IPYTUX
y4eOHBIX 3aBEJICHUSAX CPEIHEr0o MpodeccuoHaIbHOTr0 00pa30BaAHUS TEXHUYECKOTO
npoduis. A8 U3y4eHHs] XUMUU B TPo(ecCHOHAIbHBIX 00pa30BaTEIbHBIX OpPraHU3aUsIX
CIIO.

1.2. MecTo y4eOHOI JMCHUILIMHBI B CTPYKTYpPe OCHOBHOM NPodecCHOHAIBHOMI
o0pa3oBaTeIbHON MPOrpaMMBbI: MECTO YU€OHOUN AUCITUTUTMHBI « XUMHSI» — B COCTaBE
o011eo0pa3zoBaTeNbHbIX YUEOHBIX AUCIMUILIMH MO BBIOOPY, (popMHUpyeMBbIX U3
o0s3aTenbHbIX npeameTHbIX oonacteit @I'OC cpeanero odiero oopa3zoBanHusl, s
npodeccuii CI1O mu cnenuansHoctel CITO cooTBeTcTBYIOMIETO MpOodus
npodeccuoHaIbHOTO 00pa30BaHUsI.

1.3. Hesan 1 3agaun y4eOHOM JUCHMILJIMHBI — TPEOOBAHUS K Pe3yJibTATAM OCBOEHHUS
y4eOHOM IMCIUIITUHBI:

OcBoeHue cofepxKaHus yueOHOH TUCHUILIMHBI « XUMUS», 00ecIeunBaeT JOCTH)KEHUE
CTYAEHTaMH CIEIYIOIINUX Pe3yJIbTaTOB:

* TUYHOCHIHBIX

—— YyBCTBO F'OPAOCTH U YB)XKEHUS K UCTOPUU U TOCTUKEHHUSIM OTEUECTBEHHON
XMMHWYECKON HAyKH; XUMUUYECKU TPaMOTHOE IIOBEIeHUE B MMPO(ecCHOHATLHON
JEeSITEIbHOCTH U B OBITY NPHU OOpAIleHNH ¢ XUMUUYECKUMH BEIECTBAMU, MaTepUaIaMH U
npoleccamy;

—— TFOTOBHOCTb K MPOJIOJIKEHNUIO 00pa30BaHMsI U MOBBIIICHUS KBAIN(UKALUU B U3-
OpaHHOM NpoQecCHOHATIBHON NesITENbHOCTU U 0ObEKTUBHOE OCO3HAHUE POJIU XH-
MHUYECKUX KOMIETEHIIUH B 3TOM;

—— YMEHHUE HCIOJIb30BATh JOCTH)KEHUSI COBPEMEHHON XMMHUYECKON HayKd U XUMHUYECKUX
TEXHOJIOTUH Il MOBBIIICHUS COOCTBEHHOI'O MHTEUIEKTYaJIbHOTO Pa3BUTHUS B BHIOpAHHOMN
po¢ecCHOHAIBHOM IS TeIbHOCTH;

* MemanpeomMenHvIXx:

—— HCIOJIb30BaHKUE Pa3IMYHBIX BUJIOB MI03HABATEIBHOM IEATEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHbIX onepanuii (MOCTaHOBKH 3a/1aui, (POpMYyITUPOBAHUS TUIIO-

Te3, aHAJIM3a U CHHTE3a, CPAaBHEHUS, 0000ILEHHS, CUCTEMAaTH3allU1, BBISIBICHUS
MPUYMHHO-CIICACTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (DOPMYIMPOBAHUS BHIBOJIOB)
JUI pELIEHMs] IOCTABJIEHHOM 3a/1a4M, IPUMEHEHUE OCHOBHBIX METO/0B [T03HAHUS
(Haburo1eHNs], HAYYHOTO SKCIIEPUMEHTA) JUIS U3YUYEHUS PA3IMYHBIX CTOPOH XH-
MHUYECKHUX 00BEKTOB U MPOILIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTh CTaJI-
KHUBaThCs B IpodeccuoHanbHou chepe;

—— HCIOJb30BaHHUE PA3IUYHBIX UCTOYHUKOB JIJIS TIOTYYCHUS XUMUYECKOW NH(POpMAITHH,
YMEHHE OLIEHUTh €€ JOCTOBEPHOCTD Il JOCTHKEHHUS XOPOLIUX PE3YJIHTATOB B
npodeccuoHaNbHOM chepe;



* npeOMemHupIX: *

— c(hOpPMHUPOBAHHOCTH MIPEACTABICHUN O MECTE XUMHUHU B COBPEMEHHON HAaYYHOM
KapTUHE MUPA; TOHUMaHUE POJIU XUMUU B POPMUPOBAHUU KPYro3opa U PyHK-
IUOHAIBHOM TPAMOTHOCTH YEJIOBEKA ISl PEICHUS TPAKTUYECKHUX 3aaY;

—— BJIaJICHUE OCHOBOIIOJIATAIOMINMU XUMHUYECKUMU MMOHITUAMU, TEOPUIMH, 3aKOHAMH
Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMHUHOJIOTUEN H
CHMBOJIUKOM;

—— BJIaJICHUE OCHOBHBIMM METOJIJAMHA HAYYHOT'O MTO3HAHUS, UCIIOJIb3YEMbIMU B XUMUHU:
HaOJII0/ICHUEM, OITMCAHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM; YMEHUE 00pabaThiBaTh,
OOBSACHSTH PE3YNIbTAThI MPOBEJCHHBIX OMBITOB U JIETIATh BHIBOJIbI; TOTOBHOCTH U
CITOCOOHOCTH MPUMEHSITH METObI TO3HAHUS TIPU PEIICHUN MPAKTUYSCKUX 3a]1aY;

— chOpPMHUPOBAHHOCTH YMEHUS JaBaTh KOJIMUYECTBEHHBIC OIIEHKU U TTPOU3BOIUTH
pacyeThl M0 XUMUYECKUM (OpMYyJIaM U ypaBHEHUSIM;

— BJIQJICHUE TIPaBUIaMU TEXHUKH 0€30MacCHOCTH MPH UCTIOJIb30BAHUN XUMUYECKUX
BEIIECTB;

— chOpPMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMHU MO OTHOIIEHUIO K XUMUYECKON
nH(popMauu, moaydyaeMon U3 pa3HbIX HCTOYHUKOB

B PE3YIBbTATE OCBOCHUA JUCHUIIIIHNHBI 06yt1a}01111/1ﬁc;1 JAOJDKEH YMCTh!:
(] Ha3wkIBaTh HN3YUYCHHBIC BCUICCTBA IO HOMCHKIIATYPC,

0 OMnpeaACIATE BAJICHTHOCTD, CTCIICHD OKHUCJICHUS XUMHUYCCKUX 3JICMCHTOB, THUIT
XUMHUYECKOU CBA3H, 3apsAa MOHA, YUCJIO ITPOTOHOB, HeﬁTPOHOB, QJICKTPOHOB, YUCJIO
OHEPICTUYCCKUX ypOBHCﬁ, MPHUHAIJIC)KHOCTH BEIICCTB K pa3HBIM KJIaCcCaM
HCOPIraHNYCCKUX U OPTAaHNYCCKUX COGHHHGHHﬁ;

0 XapaKTCpU30BaAThb: O6IHI/IC XUMMYECKHE CBOMCTBA MCTAJIZIOB, HCMCTAJJIOB,
OCHOBHBIX KJIACCOB HCOPTaAaHNYCCKUX U OPraHHYCCKUX CO@HHHCHHﬁ;

[] OOBSICHSATH: 3aBUCUMOCTEH CBOWMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA, IIPUPOAY
XUMHYECKOU CBA3H, 3aBUCUMOCTDb CKOPOCTU XUMHUYECKON PCAKIIUHU U ITOJIOKCHUC
XUMHYCCKOT'O PaBHOBCCHA OT PA3JIMUYHBIX q)aKTOpOB;

] BBIIOJHITH XUMHYECKHUM OKCIICPUMCHT I10 paCIliO3HABAHHIO Ba)KHEHUIIINX
HCOPIraHNMYCCKUX U OPTaHNYCCKUX COGHHHGHHﬁ;

0 IIPOBOOUTDH CaMOCTOSITCJIbHBIN MOUCK XUMHYECKOMN I/IH(bOpMaI_II/II/I C
HCIIOJIb30BAHUCM PA3JIMYHBIX HCTOYHUKOB;

[ cBs3BIBATh U3YYEHHBIA MaTEpHall CO cBOel MpodhecCHOHAbHOMN AESITeNbHOCTHIO;
[] pemaTh pacyeTHBIC 33aJIa4M 110 XUMHUECKUM (POpMyTiaM U ypaBHEHUSIM;
[] coburoaath mpaBuiia OXpaHbl Tpyaa MpHu padoTe B KaOMHETE XUMHUU.

B PE3YIbTATC OCBOCHUA NUCIUIIINHBI O6Y‘-Iﬁl-0]llHI>iC$I JOJIZKCH 3HATh:

] BakHEWIIME XMMHUYECKHE IMOHATHUS: BEILIECTBO, XUMUYECKHI JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHAS aTOMHAsl ¥ MOJIEKYJISIPHAsE MAacChl, MOH, AJIJIOTPOIIHS,
U30TOIIbI, OTPULATENIBHOCTD, BAJIEHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHAs
Macca, MOJISIPHbII 00beM ra3000pa3HbIX BEIECTB, BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHM S, PACTBOPBI, JIEKTPOJIUT, HEAIEKTPOJIUT,
ANEKTPOIIMTUYECKAS TUCCOLMALINS, BOCCTAHOBUTEIND, OKUCIEHUE U
BOCCTAaHOBJICHHUE, TEIIOBOM 3(h(eKT peakiuu, XUMUIeCKOe paBHOBECHE,
YTIIEPOJHBIN CKeNeT, GyHKIMOHAIBHAS TPYIINa, H30MEPHUs, TOMOJIOTHS;
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] OCHOBHBIE 3aKOHBI XMMHUH: COXPAHEHHS MACChl BEILIECTB, IOCTOSTHCTBO COCTaBa
BeniecTs, [lepuoanueckuit 3axkon [I.M.Menneneena;

] BayKHEWIIKE BEIIECTBA U MAaTEPUAJIbl: METAJJIBI U CIUIABBI;, CEpHAst, COJIsIHASA,
a30THAas1, yKCYCHasl KHCIIOThI, OJIaTOPOJHBIE Ia3bl, BOAOPO, KACIOPO, FaIOTEHBI,
LIEJIOYHbIE METAJIJIbI; OCHOBHBIE, KUCJIOTHBIE, aM(OTEPHBIE OKCUJIBI,
TUAPOOKCHUIBI, IIEJIOYH, YIVIEKUCIIBIA, YTAPHBINA, CEPHUCTBIN I'a3bl, aMMHUAK, BOJA,
MIPUPOAHBIN T'a3, METaH, 3TaH, 3TUJICH, alleTUJICH, XJIOPHU HAaTpHsl, KapOoHaT,
ruipokapOoHaT HaTpusi, OEH30J, CIIUPTHL, dPUPHL, KUPBI, MBUIO, YIIIEPO/IbI,
aQHWJIMH, aMUHOKHUCJIOTHI, O€JIKH, BOJIOKHA, KAY4yKH, TUIACTMACChI, YTIIEBOAOPO/IbL;

[l OCHOBHEIE TCOPUHU XHUMHHU: 3J'I€KTpOJ'IHTH'—ICCKOﬁ Jucconuanuu, CTpPOCHUA
OpTraHNYCCKHUX U HCOPTAHUYCCKUX COGﬂHHGHHﬁ.

1.4. Pexomenayemoe KOJIMYECTBO YACOB HA OCBOCHHE NPOrPaMMbI IMCUMILIUHBI:
MaKCUMaJIbHOM y4ueOHOU Harpy3ku oOyuatomierocs 117 yacoB, B TOM YHCIIE:
00s13aTeIbHON ayTIMTOPHOM Y4eOHOM Harpy3Ku oOyyaroierocst 81 4acos;
CaMOCTOSITENIbHON paboThl 00y4aromerocst 36 4acos.



2. CTPYKTYPA U COJEPKAHWE YYEFHOM JUCIUILINHBI
2.1. O0bem y4eOHOM JUCHUIJIMHBI U BUAbI y4eOHOH padoThl

Bup yuyedHoii padorsl

Oo6vem uacoe

MakcumajibHasi yueOHasi Harpy3ka (Bcero)

117

Oobs3aTesibHAsE ayAUTOPHAs yueOHast HArpy3Ka (Bcero)

81

B TOM 4YHCIJIC:

TCOPCTHUICCKUC 3aHATUA

40

MPAKTUICCKUC 3aHATHA

38

KypcoBas paboTa (IIpoeKT)

KOHCYJ'H)TaHI/II/I 110 TEMaM

CamocrosiTesibHast padoTa od0yuarierocs (Bcero)

36

B TOM 4YHCIJIC:

caMoCTosITeNIbHAs paboTa HaJl KypcOBOM paboToM (ITPOSKTOM)

pechepam

cocmasienue ypasHeHull
peuterue 3a0a4

00oK1a0

coobwenue

R 00O Wi

HUmoecosas ammecmayus 6 ghopme - oughghepenyuposannozo 3auema
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2.2, KaﬂeH}lapHO TeMaTH4YeCKHH IJIaH | CoacCpKaHHue yqeﬁﬂon III/ICIII/IIIJII/IHLI

HaumenoBaHue pa3xesioB 1 TEM

_vqamumxcﬂ, KYpPCOBasi paooTa (IIPOEKT) (ecil

TIDE0YCMOTNPEHb]) T

0O0bem
4acoB

YpoBeHb
OCBOEHUS

Pa3nenl.O6mast u HeopraHuyeckasi XUMHSL.

Oo0mas u Heopranmveckas xumus. (344)

54

Tema 1.1BBenenme. OCHOBHBIC XUMHYECKHE
MIOHATHSA U 3aKOHEL.

Cooeprcanue yueonozo mamepuana-4uac

1.1.1.BBexnenue .OCHOBHBIE TTOHATUS U 3aKOHEI
XUMUH.

OcHoBHbIE TTOHATUS XuMHUU: BemecrtBo. Atom. Mosnekyna.
Xumudeckuit anemeHT. Amtorponus. [Ipocteie u cinoxHble
BellecTBa. KauecTBEHHbIN U KOJMYECTBEHHBIN COCTAB BEILIECTB.
XuMHYeCKUe 3HaKU U PopMysibl. OTHOCUTENIbHbBIE aTOMHAs U
MoJIeKyJIsipHas Macchl. KonnuecTBo BemiecTsa.

OcHoBHbIE 3aKOHBI XUMHUH: CTEeXHOMETPHS. 3aKOH COXPAHEHHUS
MAacChl BEIIECTB. 3aKOH ITIOCTOSIHCTBA COCTaBa BELIECTB

MOJIEKYIISIDHON CTPYKTYPBL. 3aKOH ABOTrajpo M CIEACTBUSI UX HETO.

1.1.2.IlpakTuyeckoe 3ansitue Nel

«Pemenue PACYETHBIX 3a4a4 MO0 OCHOBHBIM 3aKOHAM XUMMUH > .

Camocmosamenvnas paooma Nel. Paboma c yueonoii
aumepamypoii u Humepnem — pecypcamu. Cooouienus.
1.buoTexHoorust U reHHasl uHxeHepus: — TexHosioruu XXI Beka.
2.HaHOTEeXHOJOTrusl KaKk MPUOPUTETHOE HAMPABJICHUE PA3BUTHS
HAayKU U Ipou3BoJIcTBA B Poccuiickoii denepanuu.

Tema 1. 2. Ilepuoauyeckuit 3aKOH U
nepuoanyeckas cucremMa .M. MeHnneneeBa

Cooepotcanue yuebnozo mamepuana -24ac
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1.2.1. Ileproauyeckuii 3aKOH U IEPUOANYECKAS
cucrema J|.1.MenneneeBa. CTpoeHue atoma .

Otkpeitue J1.1. MenneneeBsiM [lepromyeckoro 3akoHa.
[lepnoauueckuii 3akoH B popmynuposke .. Menneneesa.

[Teproanueckas TabauIa XUMUYECKUX JIEMEHTOB —
rpaduueckoe oToOpakeHue nepuoandeckoro 3akoHa. CTpykrypa
MEePUOIUYECKON TaOIUIIBI: IEPUOIBI (MaJIble U OOJBIINE), TPYTIIIBI
(rmaBHas ¥ moOouHas). ATOM — CJIOKHAsI YacTula. Sapo (MpoToHBI
Y HEUTPOHBI) U ANIeKTpoHHAas o0onouka. M3oromnsl. CtpoeHue
AJNIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJlbIX MEPUOIOB.
Oco0eHHOCTH CTPOCHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
00JIBIIMX NEPUOOB (IIEPEXOAHBIX d71eMeHTOB). [ToHsTHE 00
opouTainsx. S-, p- u d-OpOutanu. DIeKTPOHHbIC KOHPUTYpAIUN
aTOMOB XUMHUYECKUX AJIEMEHTOB.

CoBpemenHast (opMyIHpOBKA MEPUOAUYECKOTO 3aKOHA.
3HaueHue NEePUOANYECKOr0 3aKOHA U MEPUOAUYECKONW CUCTEMBI
XUMHUeckux ieMeHToB [I.M1. MenneneeBa i pa3BUTHs HAYKU U
HNOHUMAaHU XUMUYECKON KapTUHBI MUDA.

Camocmosamenvnaa pavoma Ne2, Pabora ¢ yueOHoi
Juteparypoii 1 UntepHer — pecypcamu.Pedepatrsl mo BbIOOpY.
] XKuznp u aesrenpHocTh J.M.MeHnneneena.

* «[lepuoanueckoMy 3aKOHY Oy/yIiee He TPO3UT Pa3pyIICHUEM. ..»

* Cunre3 114-ro snemenTa — TpuyM@ poCCUIUCKUX PUIUKOB-

AJIEPIUIUKOB.

» 3oTomsI Boopoa.

* cnonb30BaHue paiMOaKTUBHBIX U30TONOB B TEXHUYECKHUX LIETISX.
* PeHTreHOBCKOE U3ITyYeHUE U €ro UCTIOJIb30BaHUE B TEXHUKE

U MEJUIMHE.

Tema 1.3. CTtpoeHue BeliecTa

Cooepicanue yueonozo mamepuana-4uac

1.3.1.0cHOBHBIE TUIIBI XUM. CBA3U. MOHHAd 1

Karnonsl, ux o6pazoBaHue U3 aTOMOB B PE3yJIbTaTe
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KOBAJICHTHBIC CBA3HU.

mpoiiecca OKUCICHUsI. AHUOHBI, UX 00pa30BaHUE U3 ATOMOB B
pe3yJibTaTe mpouecca BOCCTaHOBIEHUA. MIOHHAs CBsI3b, KAK CBA3b
MEXK]ly KATHOHAMHU U AHUOHAMH 3a CUET JIEKTPOCTATUUECKOTO
nputshkenus. Kimaccudukaius HOHOB: TIO COCTaBY, 3HAKY 3apsia,
HAJIUYHIO THIPATHOM 0000ukH. MIOHHBIE KpUCTAIITUYECKHE
peuretku. CBOMCTBA BENIECTB C HOHHBIM THUIIOM KPUCTAJLIMYECKOMN
pereTku. Mexanu3m 00pa3oBaHusi KOBAJICHTHOU CBsI3U (OOMEHHBIN
U JIOHOPHO-AKIENTOPHBIN). DIAEKTPOOTPULIATETBLHOCTD.
KoBaneHnTHble noJisipHasl U HENoJIsIpHas cBsi3U. KpaTHOCTH
KOBAJICHTHOU CBA3U. MOJIEKYIIPHBIE U ATOMHBIE KPUCTAITUYECKUE
peuetku. CBOMCTBA BEMIECTB C MOJICKYJISIPHBIMU U ATOMHBIMU
KPUCTAJUIMYECKUMU PEIIETKAMU.

Camocmosamensnan paboma Ne3 CooOlueHue:
Mertannudeckas CBsi3b. ATperaTHbI€ COCTOSIHHSI BEIIIECTB U
BOJIOPOJIHAS CBSI3b.

1.3.2. Yuctele BemecTBa U cMecu.  JlucrnepcHbie
CHCTEMBI

[IpakTrueckoe 3ansiTue Ne2

[lonsiTHe 0 cMecu BelecTB. | OMOT€HHbBIE U TETEPOTEHHBIE
cmecu. CoctaB cMmeceil: 00beMHast 1 MaccoBas 0 KOMIIOHEHTOB
CMECH, MaccoBasi J0JIs1 IPUMECEH.

[Tonsatue o qucniepcHoi cucteme. JlucnepcHas daza u
mcnepcuonHas cpena. Kimaccudukaius qUCIEpCHBIX CUCTEM.
[ToHsATHE O KOJUIOUIHBIX CUCTEMAX.

«HpI/II‘OTOBJ'IeHI/IC JUCIICPCHBIX PACTBOPOB»

Camocmoamenvhnan paboma ooyuarouuxcsa Ned

Paboma c yueonou numepamypoit u Humepnem —
pecypcamu.CooOrieHue. (1Mo BeIOOPY).

[Ina3ma — 4yeTBepTOE COCTOSIHUE BEUIECTBA.

* AMop(dHBIE BEIIECTBA B IPUPOJIE, TEXHUKE, OBITY.

» OxpaHa OKpY>Karolieil cpesibl OT XUMHUECKOTO 3arpsi3HEHMUSL.
KonnuecTBeHHble Xa-

PAKTEpUCTUKU 3arpsI3HEHUS] OKPYIKAIOIIEH Cpebl.
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* [Ipumenenue TBepAOTO U ra3o00pa3Horo okcuaa yriaepoaa (I1V).
* 3a1KTa 030HOBOI'O PKpaHa OT XMMHYECKOI0 3arpsi3HEHHUS.

* ['pyboaucniepcHble cUCTEMBI, UX KJacCU(PUKALUS U
HCIIOJIb30BaHKE B MTPOdeccro-

HaAJILHOU JIEATEIbHOCTH.

* KocMeTnueckue reinu.

* [IpumeHeHne CycrieH3ui U SMYJIbCUI B CTPOUTENBLCTBE.

Tema 1.4. Bona. PacTBopbl. DiiekTpouTHyecKas
JMCCOLIAIIHS.

Cooeprcanue yueonozo mamepuana -64ac

1.4.1. Bona. PactBopsl. PacTBOpeHue.
DNEKTPOIUTUYECKAsT TUCCOIUAIINS BEIIECTB

Bona xak pactsopureib. PacTBOpUMOCTB BEIIECTB.
HacplmieHHbIe, HEHACBIILIEHHBIE, ITEPECHIIIEHHBIE PACTBOPBI.
3aBUCUMOCTb PaCTBOPUMOCTH T'a30B, KUIKOCTEN U TBEPIBIX
BELIECTB OT Pa3IMYHbIX (haKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA DJIEKTPOJIUTHI U
HERJIEKTPOJIUTHL. DNEKTPOIUTHYECKAsT Aucconuanus. MeXxaHu3Mbl
IIEKTPOJINTUYECKOMN TUCCOLUALIMY ISl BELIECTB C Pa3InYHbIMU
TUIIAMU XMMHUYECKOH CBA3HU. ['MapaTupOBaHHbIE U
HETUJPATUPOBaHHBIE HOHBI. CTENEHb JIEKTPOIUTUIECKON
mucconranuu. CunbHble U c1alble AeKTPoIuThl. OCHOBHBIE
II0JIO’KEHUS TEOPHUH JJIEKTPOIUTHUECKON aucconnanuu. Kuciorsl,
OCHOBAHHS U COJIM KAK 3JIEKTPOJIUTHI.

1.4.2 TIpakTuueckas padora Ne3

Peakiiny noHHoro ooMeHa .

1.4.3 TlpakTuueckoe 3ansarue N

[IpuroTtoBiieHne pacTBOPOB C ONPEACTECHHON MAaCCOBOM
JI0JIEN paCTBOPEHHOT'O BEIIECTRA.

Camocmoamenvnas paooma Ne5  Coodmenue (1o BIOOPY)
PacTtBOpbI BOKpyr Hac. Tunsl pacTBOPOB.

* Bona xak peareHT u cpena Jjisi XUMHUECKOro Mpoiiecca.

* J)Kusnp u nearensHocts C.AppeHuyca.

* Bki1a1 0TeUeCTBEHHBIX YUCHBIX B PA3BUTHE TEOPUU
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AIEKTPOJIUTUUECKOU TUCCOIUALIUH.

® YCTpaHCHI/IC JKCCTKOCTH BOJbI Ha IMPOMBIIJICHHBIX MPCAIIPHUATUAX.

Tema 1.5. Knaccuduxanus HeopraHmueckux
COEeIMHEHNI U NX CBOICTBA

Cooeprcanue yueonozo mamepuana -84ac

14

1.5.1.KucnoTel 1 X CBOMCTBA

KuCIOTHI Kak 37eKTPONIUTHI, X KIacCU(PUKALIUS O Pa3IUYHBIM
Mpu3HaKaM. XMMUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPHUH
AIEKTPOIUTHUECKOM nuccoruannu. OCOOEHHOCTU B3aUMOICHCTBUS
KOHIICHTPUPOBAHHOM CEPHOM U A30THOM KHUCJIOT C METAJIJIAMH.
OCHOBHBIE CITIOCOOBI TOJIYICHHS] KHCIIOTHL.

1.5.2.0cHoBanus 1 ux cBoiictBa Coau, OKCHIBI U
HUX CBOMCTBaA

OcHOBaHHS KaK JICKTPOJUTHI, UX KJIacCHU(PUKAIIHS TIO
pa3IMYHBIM IPU3HAKaM. XMUMUYECKUE CBOMCTBAa OCHOBAHUH B CBETE
TEOPUU  DJIEKTPOJUTHUYECKOM  JAUCCOLHMALINU. Paznoxxenue
HEpPaCTBOPUMBIX B BoJie OCHOBaHUU. (OCHOBHBIE CHOCOOBI
noy4yeHus: ocHOBaHUM. CoJid Kak 3eKTpoauThl. Conu cpeaHue,
KHUCJIbIE 1 OCHOBHBIC. XMMUYECKH CBOMCTBA COJIEH B CBETE TEOPUU
AIEKTPOJIUTUYECKON auccoranuu. CrocoObl MoTydeHus
conteit.I'maponus coneit. Okcuabl U ux cBoiictea. ConeoOpasyromyre
U HecosieoOpasyrolue okcuibl. OCHOBHEIE,
aMdoTepHbIC U KHUCITOTHBIC OKCHJIBI. 3aBUCHMOCTD XapakTepa
OKCHJIa OT CTEIICHH OKHCJIE-

HUS 00pa3yoIIero ero Meramia. XUMMHYECKUe CBONCTBA
okcuioB. [TonyueHne okcuioB.

Camocmoamenvhnan paooma Ne6 Pabdoma c yueonoi
aumepamypoii u Humepnem — pecypcamu.
CepHast KHUCTIOTa — «XJIEO XUMHUYECKOUN MPOMBIITICHHOCTH.
* cnonb30BaHne MUHEPATIbHBIX KUCIOT HA MPEINPUATUIX
pa3ITUYHOTO TPOdUIIS.
[TpaBuia pa3baBieHUs] CEPHON KHUCIOTHI

Camocmoamenvnan paboma Ne7 Paboma c yueonoi
aumepamypou u Hnmepnem — pecypcamu.
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"Oxcuabl U COIM KaK CTPOUTEIbHBIE MATEPUAIIBI.
* Ucropus rumnca.
* [IoBapeHHas COJIb KaK XUMHUYECKOE CHIPBE.
* MHoOronukui kKapOooHaT KajlblUs: B IPUPOE, B IPOMBILIUIEHHOCTH,
B OBITY.

Camocmoamenvuas paooma Ne8
1.ITonsitre o pH pactBopa. KucnortHas, menoynas,
HEeUTpabHas cpefbl pacTBOPOB. 2. Pemenue 3agay, cocTaBiieHue
YpaBHEHUHN

1.5.3. IIpakTuueckoe 3anstue NoS

«CBoHCcTBa KMCIIOT, OCHOBAHUM, COJICH, OKCHJIOBY

1.5.4 TIpaktuueckas pab6ota Ne6

['eHeTnueckas CBsA3b MEXY KJIaCCaMU HEOPTaHMYECKHUX
COEeIMHEHNN

Tema 1.6. XuMHU4yecKue peakiiim

Coodeprcanue yuedonozo mamepuana-4uac

1.6.1.Knaccudukanuss XUMHIECKUX PEeaKITUi

OKHCIUTEIbHO-BOCCTAHOBHUTEIIHHEIC PCaKIuu.

[IpakTrueckoe 3ansitue Ne7

Peakuuu coeuHeHus1, pa3oKeHHsI, 3aMEIICHHS, 0OMeHa.
Karanutnueckue peakiun. OOpaTuMbIe M1 HEOOPATHMBIC PEAKITHH.
['oMOTeHHBIE M TETEPOTSHHBIE PEaKIIuU. DK30TCPMUICCKHUC U
SHIOTEPMUYCCKHE PEAKIMH. TeTuoBor d3PPEKT XUMUIESCKHX
peakuuii. Tepmoxumuueckre ypaBHeHUs. CTENEeHb OKUCICHHUS.
OxucnuTenb U BOCCTAaHOBJIEHHE. BOoCCTaHOBUTENH U OKUCIICHUE.
MeTo1 3eKTpOHHOTO OaaHca JjIsl COCTABJICHUS YpaBHEHUH
OKHUCJIMUTEIFHO-BOCCTAHOBUTEIBHBIX peakiuii. CocTaBieHue
OKHUCJIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. [Togdop
KOA(PUITUEHTOB.
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1.6.2.CxopOoCTh XUMUYECKUX PEAKIIH [ToHsiTHE O CKOPOCTH XMMHUYECKHUX PEAKIUI. 3aBUCUMOCTh

OO6paTUMOCTh XUMUYECKUX PEAKIIUA. CKOPOCTH XMMHUYECKHUX PEAKIINI OT pa3IMuHbIX (DAKTOPOB: MPUPOIBI
pearupymomumx BeIecTB, UX KOHIEHTPALUU, TEMIIEPATYPHI,
[IpakTuyeckoe 3aHsTHe Nog MOBEPXHOCTH CONMPUKOCHOBEHHUS U UCIIOJIb30BAHUS KaTaJIU3aTOPOB.

OO6paTuMble 1 HEOOpAaTUMBIEC pEaKIIMU. XUMUYECKOE pAaBHOBECHE U
CIOCOOBI €r0 CMEIICHHUS.

«DaKTOPHI ,BJIUAOIINE HA CKOPOCTh XMMHYECKOU PeaKIuu
Pacuer ckopocTy XUMHYECKON peakuum» .

Camocmoamenvhnan paooma Ne9Paboma c yueonoi
aumepamypoii u Hnmepnem — pecypcamu.
DIIEKTPOIU3 PACTBOPOB ANEKTPOJIUTOB.
* DJIEKTPOJIU3 PACILIABOB AJIEKTPOJIUTOB.
* [IpakTryeckoe mMpuMeHEHUe IEKTPoIn3a: paQUHUPOBAHNE,
rajabBaHOIJIACTHKA,
rajabBaHOCTETHSI.
* Uctopust nonyyeHus: U MpOU3BOJICTBA AIFOMUHUA.
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* DJIEKTPOJIUTUYECKOE MOJTyUYeHHE U paQUHUPOBAHUE METH.
* Xu3np u nesrenbHocTh I'. J[9BH.

Tema 1.7.MeTaiuibl U HEMETAJLIHL.

Cooeprcanue yueonozo mamepuana -64ac

11

1.7.1. Obmas xapaktepuctuka MeramioB. Oomas
XapaKTepUCTHKA HEMETAJIIOB.

OCOOEHHOCTH CTPOECHHUS ATOMOB U KPHUCTAJIJIOB.
®dusnueckue cBoricTBa MeTamuioB. Kiaccudukaiums MeTanioB 1o
pa3IUYHBIM TPU3HAKaM. X UMUYECKUE CBOMCTBA METAIIJIOB.
DJIEKTPOXUMUYECKHUN PsAJl HANIPSHKEHU METAIUIOB. MeTamoTepMusl.

O6mue cnocoOwl momyueHust MmetamioB. [lonsrue o
Metamryprud. [lupomeramnyprus, rtuipoMeTaIyprus 1
anekTpoMeTaiuTyprus. CrutaBel uepHble U IIBeTHBIE. OCOOCHHOCTH
CTpoeHMs aToMOB. HemeTasuisl — mpocThie BelecTBa. 3aBUCUMOCTh
CBOWCTB raJJOT€HOB OT UX NoJioxkeHus B [leproanueckoil cucreme.
OKHCIHUTENBHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA HEMETAJIIIOB B
3aBUCHUMOCTHU OT UX MOJI0KEHUS B PALY DJIEKTPOOTPULIATEIIBHOCTH.

1.7.2. IlpakTrueckoe 3aHsTue Ne9

«O01111E CBOMCTBA METAJLIOBY

Camocmosamenshnasn paboma Nel0 coobuwenus no 1o BeIOOPY

* Posib MeTaIJI0B B UCTOPUU YEJIOBEUECKOM IMBUiIM3aiuu. Mictopus
OTEYECTBEHHOW YyepHOM MeTautypruu. CoBpeMEHHOE
METAJLTYPTAYECKOE TTPOU3BOJCTBO.

* ctopust 0T€4eCTBEHHOM LIBETHOW METAILUTYpruu. Poib MeTaiuioB u
CIIJIABOB B HAyYHO- TEXHUUYECKOM IIpoTpecce.

* Koppo3us MeTaioB U crmocoObl 3aIUThl OT KOPPO3HH.

* luepTHBIE WK OJaropoHbIC Ta3kl.

* Posxtaronme cojii — rajoreHbl.
* McTopus BEACKON CIIMYKH.

Tema 1.7.3
IIpakTraeckoe 3ansTue Nol(

Pemenue SKCHCPUMCHTAJIbHBIX 3a1a4
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Camocmoamenvnas paooma Nell 1
Cocrasienue kpoccBopaa « Heopranuueckue BemecTBay
Koncyabramus mo O01eii 1 HeoOpraHn4ecko
XM MM,
Paznen 2. Opranuyeckasi XuMusl. Cooeprcanue yueonozo mamepuana- 44qac 63
2.1.  OcHOBHBIE NOHATHA OpraHU4ecKoi XuMuu | Codepiicanue yueonozo mamepuana-2uac 4

" TCOpUA CTPOCHUS OPTAHHUICCKUX COCIUHECHUM
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Tema 2.1.1 Beenenune. OCHOBHBIE ITOJI0KEHUS
TEOPUHU XUMHUYECKOTO cTpoeHus A.M.bytneposa.
Knaccudukarus peakuuii B opraHu4ecKkon
XUMUH.

[Ipenmer oprannueckor xumuu. [Ipuponssie,
UCKYCCTBEHHBIE U CUHTETUYECKHE OPraHNYECKUE BEILIECTBA.
CpaBHEHUE OpraHMYECKUX BEIECTB C HEOPTaHUYECKUMU.

BanentHocTh. XMMHUYECKOE CTPOCHUE KaK MOPSAIOK
COEIMHEHUS] aTOMOB B MOJIEKYJIbI IO BaJIEHTHOCTH. . OCHOBHbBIE
MOJIO’KEHUS TEOPUU XUMHUYECKOTO cTpoeHUsl. I3oMepust U n30Mephl.
Xumuyeckue (GopMyIbl U MOJIEIH MOJIEKYJT B OPTaHUYECKONW XUMHH.
Knaccudukanus opranndeckux coeauHenuid. Kmaccudukarus
BELIECTB MO0 CTPOCHUIO YIIIEPOJHOTO CKeJleTa U HAITMYHUIO
¢GbyHKIIMOHAIBHBIX Tpymni. ['oMmonoru u romonorus. Hauana
HomeHkatypsl [UPAC.

Camocmosamenvnas paooma Nel2 Paboma c yueonoii
aumepamypoi u Humepnem - pecypcamu.

Hcropust BOSHUKHOBEHMS U Pa3BUTHS OPTaHUYECKON XUMUHU.
 J)Kusznp u nearensHocts A.M.ByTtiieposa.

* Butanusm u ero kpax.

* Ponb 0TE€YECTBEHHBIX YUEHBIX B CTAHOBJICHUH U Pa3BUTHH
MHPOBOW OPraHUYECKON

XUMUU.

* CoBpeMEHHBIE NPEACTABICHUS O TEOPUU XUMUUYECKOTO CTPOCHHUS.
* DKOJIOTUYECKHE aCIEKThl UCIIOIb30BAHUS YTIE€BOJOPOAHOTO
CBIPbSI.

* DKOHOMUYECKHE aCIIEKThI MEXIYHAPOJHOTO COTPYIHUYECTBA 11O
UCII0JIb30BAHUIO

YTJIEBOAOPOJHOTO CBIPBSI.

* Ucropus oTKpeITUS U pa3pabOTKU Tra30BbIX U HEPTIHBIX
MecTopoxaeHuil B Poccuiickor denepanmm.
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2.2. YTIeBOAOPOIbI U UX TIPUPOTHBIC
HUCTOYHUKH

Cooepotcanue yueonozo mamepuana-14uac

18

Tema 2.2.1. IlpenenbHble
YIJIEBOAOPOAbI(AJIKAHBI)

2.2.2. Tlpaktuueckoe 3anstue Nell

AJKaHBI: TOMOJIOTHYCCKUH PsIJ, U30MEPHS  HOMEHKJIATypa
aJIKaHOB. XMMHYECKHE CBOMCTBA aJIKaHOB (METaHa, TaHA):
TrOpeHue, 3aMeIICHNe, pa3IoKeHue, neruapuposanne. [IpumeHeHmne
AJIKAaHOB HAa OCHOBE CBOWCTB.

CocraBneHue CTpyKTYpHBIX (GOPMYJT H30MEPOB MpeAeTIbHbBIX
YTJIEBOAOPOIOB.

Camocmoamenvnan paooma Nel3* Xumus yrieBoAOPOIHOTO
CBIpbs U Mol Oyymas rmpodeccus.
* YI1eB0J0POIHOE TOIJIMBO, €r0 BUABI U HA3HAUYEHUE.

2.2.3 .AIKeHbBI

DTuseH, ero nojiaydeHue (IerupupoBaHuEM ITaHa,
JenoauMepu3alen moiusTuieHa). 'oMmonoruueckuii ps,
U30Mepus, HOMEHKJIaTypa aJIkeHOB. XUMUYECKHUE CBOMCTBA
ATHIIEHA: TOPEHUE, KAUeCTBEHHbIE Peakiuu (0OeclBeUnBaHe
OpOMHOIi BOJIbI M pacTBOpa NIEpMaHraHaTa Kajus), TUApaTanus,
nosuMepu3anus. [IpumMeHenne 3TuaeHa Ha OCHOBE CBOMCTB

2.2.4.JlueHnl. ATKUHBI

[ToHsATHE O TUEHAX KaK YrJIeBOJAOPOIax C ABYMS JBOMHBIMHU
cBs3amu. CompsiKeHHBIE TUEHBI. XUMHYECKHE CBOWCTBA OyTaauMeHa-
1,3 u u3omnpeHa: obecriBeYMBaHHEe OPOMHOM BOJIBI M MTOJTUMEPHU3ALIAS
B Kayuykd. HaTypalbHBI U CHHTETHYECKHE Kaydyku. Pesnna.

AnerniieH. XMMHUYECKHE CBOMCTBA alleTHUJICHA: TOPEHHe,
obecriBeunBaHre OPOMHOM BOJIBI, IPHCOCIMHEHHUE XJIOPOBOIOPOIA
u ruapatanus. [IpuMeHeHue aneTuiieHa Ha OCHOBE CBOMCTB.
MesxkaccoBasi U30MEPHS C AJIKAIMCHAMMU.

2.2.5.Apensl. [IpupoiHble UCTOUHUKU
YIJIEBOIOPOJIOB.

benson. Xumudeckue cBoiicTBa O€H30J1a: TOPEHUE, PEAKITUU
3aMellleHus (raJoreHupoBanue, HUTpoanue). [I[pumenenue
OeH301a Ha OCHOBE cBOMCTB. IIpupoOaHLIN ra3: cocTaB, MPUMEHEHHE
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B Ka4eCTBE TOILIMBA.
Hedts. CocraB u nepepadbotka HedH. [leperonka HedTH.
HedrenponykTsl.

2.2.6 Ilpaktryeckoe 3anstue Nol2

«3aKperuieHre 1 yriiyojieHue 3HaHui O CTPOEHUH, HOMEHKJIaType
YIJIEBOAOPOJIOB)

2.2.7 Ilpaktrnueckoe 3anstue Nel3

XUMHUYECKUE CBOMCTBA yIi€BOI0POIOB

Camocmoamenvnaa paooma Neld cooowenusn no evioopy
CuHTEeTHYECKUE KayuyyKU: UCTOPHS, MHOTOOOpa3ue 1 MepCreKTUBEI.
* PesnHoTeXHUYECKOE TTPOU3BOJICTBO U €r0 POJIb B HAYUHO-
TEXHUYECKOM Iporpecce.

* CBapo4HOE MPOU3BOJICTBO U POJIb XUMUU YTIIEBOJIOPOAOB B HEM.
* He1b 1 ee TpancmopTHpoOBKa KaKk OCHOBA B3aMMOBBITOJTHOTO
MEXIyHAPOAHOTO COTPYIHUYECTBA.

[Tpouecchl MpoOMBIILIEHHOM niepepaboTKu HeQTH: KPEKHUHT,
prudOpPMUHT.
Kokcoxummnueckoe mpou3BOJICTBO M €0 MPOAYKIIUS

Camocmosamenvnaa pavoma Nel5«O3HaKOMIICHUE C
oOpa3uamu HedTH, KaydyKoB, pe3uHb» PerieHue 3aaay.

Tewma 2.3. Kucnopomocoaepxariiue opraHUIeCKue
COEIMHEHUS.

Cooeporcanue yueonozo mamepuana -144ac
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2.3.1Cauptsl. OeHOJIBIL.

[Tonyuenue sTaHoa OPOKEHUEM TIFOKO3bI U THApATaIUCH
aTuieHa. [ mapokcuiabHas rpymnmna kak GyHKimoHanpHas. [lonarue o
MpeJIeIbHBIX OJJTHOATOMHBIX CITUPTaxX. XMMHUYECKUE CBOMCTBA
ATaHOJIA: B3aMMOJICUCTBUE C HATpUEM, 00pa30BaHME MPOCTHIX H
CJIOKHBIX 3(DHPOB, OKHCIICHHE B anbAeTu/l. [[puMeHeHne 3TaHoa Ha
OCHOBE CBOMCTB. AJIKOTOJIM3M, €TI0 ITOCICIACTBUSI U

peIyIpe K ACHUE.
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I'munepuH Kak nMpeacTaBUTENb MHOTOATOMHBIX CIIUPTOB.
KauectBeHHas peaknusi Ha MHOroaToMHbIE cliupThl. [IpuMmenenune
[JIMLEPHHA.

dusnueckue U XuMU4Ieckrue cBoicTra henomna. Bzaumuoe
BJIMSIHUE aTOMOB B MOJIEKYJe (peHOJIa: B3aUMOEHCTBHE C
TUAPOKCUAOM HATpHsl U a30THOM KucioToil. [Ilpumenenue denona
Ha OCHOBE CBOMCTB.

2.3.2 Ilpaktuueckoe 3ansitue Nel4

XUMHUYECKHE CBOWCTBA CITUPTOB U ()EHOJIOB

Camocmoamenwvuasn paboma Nel6/loxnan no BeiOOpy:
MeTHIIOBBII CIUPT U €Tr0 UCIOJIb30BAaHHE B KAUeCTBE XUMHUYECKOTO
ChIpbs. TOKCHUYHOCTH METaHOJa U MpaBUJia TEXHUKU O€30MaCHOCTH
npu paboTe ¢ HUM. DTHIICHTJIUKOIb U €r0 MPUMEHEHHE.
TOKCHYHOCTB 3TUJICHIVIMKOJS U ITPABHJIa TEXHUKH 0€30MaCHOCTH

IINIT “QRI\’T‘P £ TITANA
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2.3.3. Anbneruanl. KapOOHOBBIE KHCIIOTHI.

[Tousarue 00 anpaerunax. AlbaeruHas rpyrmnma Kak
¢yHKIMOHaIbHasA. POpMaNbIErUa U €ro CBOMCTBA: OKUCIICHHE B
COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJICHUE B COOTBETCTB YOI
crupt. [lonmydenue anbaernioB OKUCIEHUEM COOTBETCTBYOIINX
cnuptoB. [Ipumenenne Gpopmanbaeriuaa Ha OCHOBE €ro CBOMCTB.

[TonsiTne o kapOboHOBBIX KucaoTax. KapObokcuiabHas rpynmna
KaK (yHKIMOHaJIbHas. ['oMoornyeckuit psii npeaenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [lonyueHne kapOOHOBBIX
KHCJIOT OKHCJICHUEM aJIbJIETUI0B. XMMUYECKHE CBOMCTBA YKCYCHOMN
KHCJIOTHI: OOIINE CBOMCTBA C MUHEPAIbHBIMU KUCIOTAMU U PEAKIIHUS
srepuuxaiu. [lpuMeHeHrne ykCyCHOM KUCIOThI HA OCHOBE
CBOWCTB. Brpicine >xMpHBIE KUCITIOTHI HA PUMEPE NMAaJIbMUTHHOBOU U
CT€apUHOBOM.

2.3.4 Ilpaktuueckas padora NelS

Oxkwucnenne cnupTa B anbaerual. OKHCICHHE aJlbJCTUIIOB
ruapokcuiom meau (1)

Camocmosmenvhnan paboma Nel7 CooOmieHuUs:
TOKCUYHOCTH AEUCTBHUS AJIBLIETHUIOB U KETOHOB Ha YKUBBIE
OpPraHU3MBL.

Camocmoamenvuasn paboma Nel8 Muoroobpazue
KapOOHOBBIX KUCTIOT (I[aBesieBasi KUCIOTa KaK JIByXOCHOBHAS,
aKpWJIOBAas KUCJIOTA KaK HeTpeeNbHas, OEH30MHAasI KUCIIOTa KaK
apoMaTu4eckas).

2.3.5. Cnoxnble 3¢upsl. Kupsl.

[TonydeHue cia0KHBIX A3PUPOB peakiueit ITepuduKaImm.
CrnoxHnble 3(upsl B IPUPO/JIe, UX 3HaUYeHUE. [IpuMeHeHne CIOKHBIX
3(hUpOB Ha OCHOBE CBOMCTB.
JKups! kak cioxxkabie 3¢upbl. Kiaccudukays sxupos.
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XUMUYECKUE CBOMCTBA KUPOB: TUJIPOJIN3 U TUIAPUPOBAHUE KUIKHX
>kupoB. [IpyuMeHeHne )KUPOB HA OCHOBE CBOMCTB. MbLa.

Camocmoamenshnan paboma Nel9 Iloustue o
CUHTETHYECKHX MOIOIINX cpeacTBax. [1nenkooOpasyroniue Macna.
3ameHa KUPOB B TEXHUKE HETHIIEBHIM ChIpbeM. CHHTETUYECKHE
MOIOIIIME CPEICTBA.

2.3.6. YrueBoapbl.

VYrneBoasl, UX KiaccuduKaius: MoHOcaxapuisl (II0K03a,
dpykTo3a), nucaxapusl (caxapo3a) U nmoiarcaxapuabl (Kpaxmani u
EJITI0N03A).

['mroko3a — BemecTBo ¢ JIBOMCTBEHHOM PyHKIMEH —
IBJIETUAOCTUPT. XUMHUYECKUE CBOWCTBA TIFOKO3bI: OKUCIICHUE B
TIIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHUE B COPOHT, CTUPTOBOE
opoxxenwue. [I[puMeHeHue TIFOK03bI HA OCHOBE CBOMCTB.3HAUYCHUE
YTJIEBOJIOB B KMBOW MPHUPOJIC M KU3HU uenoBeka. [lonsTue o
peaxusaX NOJUKOHIEHCAlUY U THAPOJIN3a Ha IIpuMepe
B3aUMOIpeBpalleHuil: roko3a [ nonucaxapus.

Camocmosamenvnaa pavoma Ne2() VccnenoBarenbckas 2
pabota: KauecTBeHHoe omnpeneneHue kpaxmaina. MoJI0YHOKHUCIIOE
OposkeHue roko3bl. Kuciomonounsle npoaykTel. Jlokian;
HurpoBanue nemntonossl. [Tupokcunus.
2.3.7 Ilpaktuueckas padota Nel6 «XHUMHYECKHUE CBOMCTBA TIIIOKO3bI, CaXapo3bl, PPYKTO3BI » 2
Camocmoamenvnan paooma Ne2l 1
1.Pemenue 3anau 2.CocTaBiieHUE KPOCCBOPJIOB
Tema 2.4. Azotocojiepxaliie OpraHuuecKre Cooeprcanue yueonozo mamepuana -124ac 17
coequHenus. [lomumepsl.
2.4.1. AMuHbBl. AMMHOKHCIIOTBI [Tonsrue 00 amuHax. AnudarnyecKkiue aMUHbl, UX KIacCHPUKAIMS U | 2
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HOMEHKJIATypa. AHWINMH, KaK opranudeckoe ocHoBanue. [lonyyenue
aHWIMHA U3 HUTpoOeH30a. [IpuMeHeHre aHnIMHa Ha OCHOBE
CBOMCTB. AMHUHOKHCIIOTBI KaK aM(poTepHbIe 11 () YHKINOHAIbHbIE
OpraHUYeCcKHe COeAMHEHUs. XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT !
B3aMMOJICHCTBUE CO IEI0YaMH, KUCIOTaMH U APYT C IPyTOM
(peakuus nonukoHaeHcanun). Ilentunnas cBsI3b U NOTUNENTHABI.
[TpriMeHeHre aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

Camocmoamenvnas paooma Ne22 Jloxnan: « A30TcoaeprKaiine
OPraHUYeCcKUe COeMHEHNUI» (110 BBEIOODY)

2.4.2. benku. [lepBuuHasi, BTOpUYHas, TPETUUHAS CTPYKTYPbI OCIKOB.
XUMHUYECKHE CBOMCTBA OCJIKOB: TOPEHHUE, JIeHATYpaIHsl, THIPOJIU3,
IBETHBIE peakuuu. brojornuecknue GhyHKIMN OEIKOB.

2.4.3. Tlpaktuueckas padora Nel7 «M3yyeHne cBOMCTB OEIKOBY

2.4.4. Tlpaktuueckas padora Nel8 Pemenne sxcriepuMeHTaIbHBIX 3a7a4 Ha UACHTH(PUKAIIIO

OpraHn4YCCKUux COCJIUHECHUM.

Camocmosamenvnas pavoma Ne23 1.pemieHue 3a1a4
Pedeparsl. (110 BIOOpY)

2 CTpyKTypHlI OeliKa 1 €To JIeCTPYKTYpHUpOBaHHE.

3. buonornyeckre GpyHKIIMU OCIIKOB.

4. benkoBasi OCHOBAa UMMYHHTETA.

2.4.5. Ilonumepsl benku u nmonucaxapuibl Kak OHOMIOIUMEPHI.
[Inactmaccel. [lonydenue nomMepoB peakuen
MOJIMMEPU3ALUHU U MOJTUKOHAEHCAU. TepMOIUIaCTUUHbIE U
TEPMOpPEAKTUBHBIE IIacTMacchl. [IpeacraBurenu miactmace.
Bonokna, nx knaccudukanus. [ToxydeHre BOJOKOH.
OtaenbHbIE NPEICTABUTENN XUMUYECKUX BOJIOKOH.
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2.4.6. Ilpaktuueckas padora Nel9 «Pacno3HaBaHue MIaCTMACC ¥ BOJOKOH». «PeleHne pacyeTHbIX |2

3aaa4d»

Koncynpranus no Oprannyeckoi XuMUH. 1

Camocmosamenvnas paooma Ne 24 11o1uBUHUIXIOPUI, 1
nosmreTpadTopaTuieH (Tedion). DenonodpopmManbaeruaHbe
actMacesl. Lemnynoun. [IpomeliiiieHHOE TPOU3BOACTBO
XUMHYECKUX BOJIOKOH( 10 BEIOOPY)

Cooeprcanue yueonozo mamepuana-2uac 2
2.7. UtoroBoe 3aHsTHE O06006111eH1Ee U TOBTOPEHNE, UTOTOBOE 3aHSITHE 1
JuddepeHnupoBaHHbIN 3a4eT 1

Utoro 117
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XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJILHOCTH

CTYJAEHTOB.

Coaep:xxanme o0y4eHus

XapaKkTepuCcTHKA OCHOBHBIX BU/I0B
AeSITeJIbHOCTH CTYI€HTOB
(Ha YpOBHE YUEOHBIX JJeHCTBHIH)

Baxueiinmne xXuMu4ecKue
MOHATUSA

VYMeHue 1aBath ONpeNeICHUE U
OIEepUPOBATH CIAEAYIOIIUMU XUMUYECKUMHU
HOHSTHSIMH: BEUIECTBO, XMMHUUECKHUIA
JJIEMEHT, aTOM,

MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHAs U
MOJIEKYJISIpHAs MacChl, HOH,

AJUTOTPOIHS, U30TOIbI, XUMUYECKas! CBA3b,
AIIEKTPOOTPULATENBHOCTh, BaJICHTHOCTD,
CTENEeHb OKUCIIEHUS, MOJIb, MOJISIpHAs
Mmacca,
MOJIIpHBIA 00bEM Ta3000pa3HBIX BELIECTB,
BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUSI, pAaCTBOPHI,
AIIEKTPOJIUT U HEJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAS TUCCOLUALIUS,
OKHUCJIUTENh U BOCCTAHOBUTEIb, OKHCIICHUE
Y BOCCTAHOBJIEHUE, TEINIOBON 3 peKT
peaxiu, CKOPOCTh XUMHUUECKOH peakiui,
KaTaJln3, XUMUUYECKOE paBHOBECHE,
YIJIepOJHBIN CKeNeT, GyHKIMOHAIbHAS
rpyImna, u30Mepus,

TOMOJIOTHSI

OCHOBHBIC 3aKOHBI XMMHH

@opMyJIMPOBaHNE 3aKOHOB COXPaHCHUS
MacChl BEIIECTB M ITOCTOSHCTBA COCTaBa
BEIIICCTB.

YcraHoBKa MPUYUHHO-CIIEICTBEHHOM
CBSI3M MEXJy COJIEpKAHUEM dTHUX 3aKOHOB
Y HallUCaHHEM XUMHUYECKUX GOpMYT U
YpaBHEHUH.

YcraHoBKa BOTIOLMOHHON CYIITHOCTH
MEHJIEJICEBCKOM U COBPEMEHHOM

(bOpMYITUPOBOK EPHOINIECKOTO 3aKOHA
. . MenneneeBa. OObsICHEHHE
(M3UYIECKOTO CMBICIa CUMBOJIUKH
MEPUOANYECKON
TaOJUIIBI XUMHYECKHX 3J1eMeHTOB J[. .
MenpeneeBa (HOMEPOB AJIEMEHTA,
Mepro/ia, TPYIIbI) U YCTAHOBKA MIPUYMHHO-
CIICJICTBEHHOM CBSI3U MEXKIY CTPOCHUEM
aToOMa M 3aKOHOMEPHOCTSAMH U3MEHECHUS
CBOWCTB 2JIEMEHTOB U 00Opa30BaHHBIX MU
BEIIECTB B IEPUOAAX U IPYyIIIIaAX.
XapaKTepHuCTHKa FIEMEHTOB MaJIbIX U
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OOJBIINX NEPUOOB 110 UX MOJOKEHHUIO B
[Tepnognueckon cucreme /1. Y.
Menneneena

OCHOBHBIE TEOPUN XUMUHU

YcraHoBKa 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX BEUIECTB OT CTPOCHUSI aTOMOB
00pa3yrolux UX XUMHUYECKUX IJIEMEHTOB.
XapaKTepUCTUKA BA)KHEUIIINX THUIIOB
XUMHYECKHUX CBSI3EH U OTHOCUTCIILHOCTHU
ATOU THUIIOJIOTHH.

OO0OBsICHEHHE 3aBUCUMOCTH CBOICTB
BEIIIECTB OT UX COCTaBa U CTPOECHUS
KPUCTANIMYECKUX PELIETOK.
DopMyJIHPOBKA OCHOBHBIX MOJIOKEHHI
TEOPHUHU IICKTPOJUTUYECKON TUCCOIUALINHI
Y XapaKTEPUCTHUKA B CBETE 3TOM TEOPUH
CBOMCTB

OCHOBHBIX KJIACCOB HEOPTAaHUUYECKUX
coeMHeHni. POpMYJIMPOBKA OCHOBHBIX
MOJI0KEHUN TEOPUH XUMUYECKOTO
CTPOEHUSI OPTAHUYECKUX COCTUHECHUN U
XapaKTEPUCTHUKA B CBETE 3TOU TEOPUH
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COEeIMHEHUN

BaxHuelimue BemnecTra u MaTcpHalibl

XapaKTepuCcTUKa COCTaBa, CTPOCHUS,
CBOWCTB, MOJyYEHHUS U IPUMEHEHUS
BakHenmux MetayioB (IA u Il A rpynm,
AJIOMUHMS, JKeJle-

3a, a B €CTECTBEHHO-HAYYHOM Ipodue u
HEKOTOPBIX d-3JIEMEHTOB)

Y UX COEIUHEHUN. XapaKTEePUCTUKA
COCTaBa, CTPOCHMUS, CBOMCTB, OJIyYEHUS U
npume-

HeHus BaxHehmux HemeTtamuios (VI A,
VIIA, VIA rpynm, a Takxke a3ota u
docdopa, yrieposa 1 KpeMHHsI, BOJIOPOIA)
Y UX COEIUHEHUN. XapaKTEePUCTHKA
COCTaBa, CTPOCHMUSI, CBOMCTB, NOJIYYEHUS U
npume-

HEHMS BaXKHEUIINX KJIACCOB
YTJI€BOJOPOJIOB (JIKAHOB, IUKIJIOATKAHOB,
AJIIKEHOB, AJIKKWHOB, aPEHOB) U UX Hanbolee
3HAUYHUMBbIX
B HAPOJIHOXO3MCTBEHHOM ILJIaHE
npeacTaBuTenei. AHaJIOTUYHAs
XapaKTEPUCTUKA BAXKHEUIINX
MpEACTaBUTEIIEH
JIPYTUX KJIACCOB OPTaHUYECKUX
COEMHEHMI: METAHOJIA U ITAHOJIA,
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CJIOXHBIX 3(DHUPOB, )KUPOB, MBI,
anpaerusioB (hopmManbAeTUI0B U
aleTabACTH/Ia), KETOHOB (aIeToHa),
KapOOHOBBIX KUCIOT (YKCYCHOM KUCIOTHI,
JUTSL €CTECTBEHHO-HAYYHOTO MPOQHIIS
MPEICTABUTEIICH IPYTrUX KJIACCOB KHUCIIOT),
MOHOCaxXapu/JI0B (TJIHOKO3bI), TUcaxa-
puUI0B (caxapo3bl), MOJUCAXAPUIOB
(kpaxmasia ¥ LeJUTI0I03bI ), aHIIINHA,
AMUHOKUCJIOT, OCTTKOB, HCKYCCTBEHHBIX U
CUHTETHUYCCKHX

BOJIOKOH, Kay4yKOB, TJIACTMACC

XUMHYECKH I A3BIK
M CHMBOJINKA

Hcnonb3oBaHue B yueOHOI U
poQeCCUOHANTBHOM ACSITENHLHOCTH
XUMHUYECKUX TEPMHUHOB M CHMBOJIUKH.
Ha3BaHue M3y4eHHBIX BEUIECTB I10
TPUBHAIHLHOW WIIH MEXKTyHAPOTHON
HOMEHKJIATYPE U OTPaKEHUE COCTaBa ITHX
COCJIMHEHUH C MOMOIIHI0 XUMUIECKHX
dbopmyrn. OTpakeHHE XUMHUIECKUX
TPOIIECCOB C TIOMOIIBIO0 YPaBHEHUIA
XUMHYECKHUX PEaKIui

XuMH4YeCKHe peakunu

OOBsiCHEHHE CYITHOCTH XUMUYECKHX
nporieccoB. Kimaccudukanms
XUMHYECKUX PEAKIHIA 10 Pa3TMYHbIM
NPU3HAKAM: YHCITy U COCTaBY MPOJIYKTOB U
peareHToB, TerioBomy ddekry,
HarnpaBJICHHIO, (Daze, HATUMIHIO
KaTaJIn3aTopa, N3MECHCHHIO CTETICHEH
OKHCIICHHSI 3JIEMEHTOB, 00pa3yrOIuX
BEIIICCTBA.
YcTaHOBKa IPU3HAKOB OOIIETO U
Pa3TMYHOTO B TUTIOJIOTUH PEAKITUH JIsI
HEOPTaHUYCCKON U OPTaHUYCCKOW XHUMHH.
Knaccudunukanus BemecTB U MpoIeccoB
C TOYKH 3PCHUS OKHCIICHHS-
BoccTaHoBJIeHUs. COCTaBICHUE YpaBHEHUN
PEaKIHii ¢ TOMOIIIBIO METO1a
3JICKTPOHHOTO OaJlaHca.
OOBbsICHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIIUU U TOJIOKEHUS
XUMHUYECKOTO PAaBHOBECHUS OT PA3TUYHBIX
dbakTopoB

XUMHYECKHH IKCIIEPUMEHT

BrImmorHeHHEe XUMUYECKOTO SKCIIEPUMEHTA
B [TIOJIJHOM COOTBETCTBUU C TIPABUIIAMHU
0e30MacHOCTH.

Hab6mronenue, puxcarus u onucanue
PE3YJILTATOB MPOBEACHHOTO DKCIIEPUMEHTA
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Xumuyeckast ”HGpopMan s

[IpoBeneHne caMOCTOATENBLHOTO TIOUCKA
XUMHUYECKOU MH(pOpMALMH C
UCIOJIb30BAHUEM PA3JIUYHbBIX HCTOYHHUKOB
(Hay4HO-TIOIYJIIPHBIX

U3JaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MHTepHETA).

Hcnons30BaHNE KOMITBIOTEPHBIX
TEXHOJIOTHH JJi1 00pabOTKU U Tepesadn
XUMHUYECKOU MH(OPMALIUK U €€
IpeJ/ICTAaBICHUS B Pa3aNyYHbIX hopmax

Pacuersl mo xumuyeckum popmynam
U YPaBHEHUSM

YcTraHoBKa 3aBUCHMOCTH MEKTY
Ka4eCTBEHHOUN U KOJIMYECTBEHHOU
CTOpPOHAMH XUMHUYECKUX OOHEKTOB U
Mpo1EeCcCoB. PellleHne pacyeTHbIX 3a/1a4 1Mo
XUMUYCCKUM (DOpMyJIaM ¥ YPaBHECHUSIM

IpoduiabHoe U nNpodheccuoHAIBLHO
3HAYUMOe
coJepiKaHue

OOBsicCHEHNE XUMHYCCKUX SBJICHUM,
MIPOUCXOAIINX B IPUPOJIE, OBITY U Ha
npous3BojcTBe. OnpenencHue
BO3MOKHOCTEH MPOTEKAHUSI XUMHUYECKUX
MpeBpaIIeHU B PA3IUYHBIX YCIOBUSIX.
ColnroieHne mpaBuil SKOJIOTUYECKH
I'PaMOTHOTO MOBEJICHUS B OKPY-

)aroten cpene. OrneHka BIUsSHUS
XUMUYECKOTO 3arps3HEHUS OKpYKarolen
Cpe/bl Ha OpraHU3M YeJIOBEKa U APYTHE
YKUBBIE oprann3mbl. CoOJI0ICHHE TPAaBUIT
6e3omacHOro oOpaleHus ¢ TOPIYUMH U
TOKCHYHBIMH BeEIIECTBAMHU, J1aOOpaTOPHBIM
obopynoBanuem. [ToaroroBka pacTBOpPOB
3a/TaHHOM KOHIICHTPAIMU B OBITY U Ha
MIPOM3BO/ICTBE.

Kputnueckas orieHKa TOCTOBEPHOCTH
XUMUYECKOW HH(OpMAIIHH,
MOCTYIIAFOIICH U3 Pa3HBIX HICTOYHUKOB

3. YCJIOBUSA PEAJIM3AIIMA YUEBHOM JUCIIUILINHBI
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3.1. TpeOoBaHusI K MUMHUMAJBbHOMY MaTEPUAIbHO-TEXHUYECKOMY 00eCIeYeHH IO

Peanuzanus yueOHOM AUCUUIIIMHBI TpeOyeT HANMU4YUs y4eOHOro KaOMHETa «XUMUs»;

Ob6opynoBanue yueonoro kabunera: 1. Ilepuonnyeckas cucrtema snementoB J1. M.
Menpeneena (Tabimiia).

2. DIIEKTPOXUMHUYECKUN DI HATIPSKEHUNA
MeTaJu10B (TabauIa).

3. Tabmuira «PacTBOPUMOCTE COJIEH,

OCHOBaHHﬁ, KHCJIOT B BOAC».

4. TaOauIsl

Texaudeckue cpeacTBa 0Oy4IeHUS:

1. Kommerotep B coope Intel Original LGA-1155 Pentium G2120

2.Ilpuntep HP Laser Jet 1020

3.Mynbrumenuiineiii npoektop Vivitek D519

4.Inanpoekrop Jletn

5. Aunamnpoexrop CBUTA3b

O6opynoBanue 1ab0paTopun U pabouux MeCT JabopaToprn: HAOOPHI TAOIHIL
BujieoMarauTodoH ¢ Habopom DVD dunpmoB

IIpubopuwl, annapamypa, uHcmpymermol
1. Becsl paBHOIIEYEBBIE, pYyUYHBIE C MTpeeIaMu B3BeIIMBaHUs B rpammax: ot 0,02 r.

molr.;
PasHnoBec
Juctunnsarop
4.0rHerymurenu
CroupTromeTrpsbl
CeTku MeTayuIMYECKHEe acOeCTUPOBAHHBIE Pa3HBbIX Pa3MEPOB
ITaTuB MeTanmmu4yeckuii ¢ HabOPOM KOJIeIl U JIaroK
TaTuB A IpoOUPOK
. CnuproBka

10. Mukpockorn 6uosnorudeckuii (OuHokysip 4-100x)

11. ApeomeTp

12. BeiTspxHOM mikad
Ilocyoa u ecnomoeamenvhvie Mamepuavl

00N Lk N

. llITatuB mabopaTopHBIA 7S 3aKPEIUICHUSI TOCY Bl U IPUOOPOB ¢ 2-3 MankamMu
. [Ipobupku

. Boponka naGopaTtopHas

. Konba xoHnueckasi pa3Hoit eMKOCTH
[Taiouku CTEKIISIHHBIE

. [Tuntetka rna3zHas

. CTakaHbl XUMUYECKUE Pa3HONH EMKOCTH
. CTeksia npeamMeTHbIe

. Turnu dapdoposbie

10.1{unuHapsl MEpHBIE

11.Yamka BeInapuTenbHas

12.11uris! TUTETTbHBIC

O 0 N UT A WN—
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13.bymara (¢uIbTpOBaHHAA
14.Bata  rurpockonuueckas
15.lepxatenp 11t npoOUpOK
16.1taTuB 11t npoOUpox
17.Epmm asist MOMKH K010 U MPOOUPOK
18.Hoxxan1s:

19.ITonorenue

20.Kpyxxku dapdopossie
21.Crexna gacoBsle

22. XUMUYECKNAE PEAKTUBBI

23. XuMU4eCKNE UHINKATOPbI

3.2. UudopmannonHoe odecnevyeHrne y4eOHOM TU CIUIIINHbBI
Ilepeyenb pekoMeHaAyeMbIX y4eOHBbIX U31aHuii, UHTepHeT-pecypcos,
JAOIOJHUTEJIBbHOM JINTEPaTypPhbl
OCHOBHBIC UCTOYHUKH:
1.T"'a6puensu O.C. Xumus: y4ueb. 11 cpea. npod. oopazoBas.. — M.: Akagemus, 2014. —
334 c. (243k3)
JlomomHUTENbHBIE UCTOYHUKHU:
1.Pym3utuc I'.E., ®enpaman @.I'. Xumus. Oprannueckas xumusi. — - M.: IIpocsemenue
2014(197x3.)
g npernioiaBarenei.
06 obpazoBannu B Poccuiickoit denepanun: deaep. 3akoH oT 29.12. 2012 Ne 273-03 (B
pen. @enepanbHbix 3aKk0HOB 0T 07.05.2013 Ne 99-@3, 0107.06.2013 Ne 120-D3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-D3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014
Ne 135-03, ot 04.06.2014 Ne 148-D3, ¢ u3Mm., BHeCeHHBIMU DeiepalbHBIM 3aKOHOM OT
04.06.2014 Ne 145-@3, B pen. Ot 03.07.2016, ¢ m3Mm. ot 19.12.2016.) nmporpamMmmax Ha
ocHoBe [IpumepHOit 0OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl CPEIHETO OOIIETOo
o0Opa3oBaHus ¢ ydyeToM Mpoduiis nmpodeccuoHanbHOro 00pa3oBaHusl, OCBaUBaeMON
npodeccun I[MITKPC unn cnenmansnoctu [MIICC3
[Tpuka3z Munucrepcta obpazoBanus U Hayku PD ot 31 nexabps 2015 r. N1578 "O
BHECEHUU M3MEHEHHI B (peiepalIbHbIN TOCYIapCTBEHHBIN 00pa30BaTeNbHbIN CTaHIAPT
cpenHero oOiiero ooOpa3zoBaHusi, yTBEPKACHHBIN MprUKka3oM MuHHUCTEpCTBAa 00pa3oBaHuUs
u Hayku Poccuiickoit @eneparuu ot 17 masg 2012 r. N413"
[IpumepHas ocHOBHasi 0Opa3oBaTelibHAs MPOTrpaMMa CPEAHETO OOIIero
oOpa3oBaHus, ofoOpeHHas penieHueM GeaeparbHOr0 yueOHO-METOUIECKOTO
00beIMHEHHS 10 001EeMy 00pa3oBaHuto (IPoToKoJ OT 28 uroHs 2016 1. Ne 2/16-3).
CrnaakoB u fip. Xumust 15t Tpodeccuii U CIeMaTbHOCTEH TEXHUYECKOTO
npodusist (3neKTpoHHOE puiiokenue). — M.,2017
Nutepner pecypcesl
1. www. pvg. mk. ru (onmumnuana «ITokopu BopoObeBbI TOpBI»).
www. hemi. wallst. ru (OGpa3oBaTenbHBIN CAaUT JJIS IKOJIBHUKOB « XUMHS»).
www. alhimikov. net (OO6pazoBaTenbHBIi CalT /IS MTKOJTHHUKOB).
www. chem. msu. su (QnekTpoHHast OHOIMOTEKA 110 XUMHH).
www. enauki. ru (HHTepHET-U3aHue T yunTeneld «EcTecTBeHHbIC HAyKn»).
www. lseptember. ru (meroauueckas razera «llepBoe CEHTIOPs»).

A
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7. www. hvsh. ru (kypHan « XuMus B IIKOJIEY).

8. www. hij. ru (OKypHa «XUMUS U KHU3HBY).

9.  www. chemistry-chemists. com (sreKTpOHHBII KypHAT «XUMHUKH U XUMHUSI»).
3.2. METOAUYECKOE OBECIIEYHEHUE JUCLHUIIJINHBbI
3.2. L.YMK
3.2.2.Meroanyeckre yKa3aHus M0 NPOBEACHUIO TPAKTUUYECKUX paboT no XuMuu
3.2.3.Meroanyeckre yka3aHus 10 BHEAyIMTOPHOI paboTe no XumMuu

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHHUS YYEFHOM
JAUCHUIIJINHBI

KoHTpoJib M olleHKa pe3ylnbTaTOB OCBOCHHS YYEOHOW IUCIUILIMHBI OCYIECTBIISCTCS
MpenojaBaTeieM B TIPOILIECCE MPOBEJACHUS MPAKTHUYECKUX 3aHATHH U J1abOpaTOpPHBIX
paboT, TECTUPOBAHMS, a TAK)KE BBHIOTHEHUS 00YUYAIOIIMMUCS WHIUBUAYATbHBIX 3aJaHUM,
MPOEKTOB, UCCIICIOBAHUM.

Pe3yabTaTnl 00yuyeHus @opMbl U METOABI KOHTPOJISI M

(ocBOEHHbIE YMEHHSI, YCBOEHHbIE 3HAHUSI) OLIEHKH Pe3VJbTATOB 00VYEHMUSsI
B pesynbrare ocBoeHUs y4eOHON TUCITUTIITNHBI
«XuUMUS» 00yUYaIOIIUICS JOKEH YMETh: Tekymuit KOHTPOJIb B hopme:
* Ha3bIBaTh: U3YYECHHBIC BEIIECTBA 110 [] camMOCTOSATENbHBIX paloT;
TPUBUAIBHOU WU MEXKIYHAPOIHOU ] maGopaTOpHBIX U MPAKTUUECKHUX
HOMEHKJIIATYPE; pabor;
* OIpPEEIATh: BAJICHTHOCTh U CTEIIEHb L] TeMaTHYECKUX TECTOB;
OKUCJICHUSA XUMHUYECKHUX 3JIEMEHTOB, THUII ] XMMHMYECKHX TUKTaHTOB,
XMMHUYECKOU CBSI3U B COEAUHEHUSX, 3apsi] HOHA, L] KOHTPOJIBHBIX Pa60T I10 TEMaM
XapakTep cpeabl B BOAHBIX pacCTBOpax Y4EOHO# IUCIIHITHHBL.

HEOPraHMYECKUX U OPTaHUYECKUX COCTUHEHU,
OKUCIIUTENh U BOCCTAHOBUTEb, TPUHAJICHKHOCTD
BEIIIECTB K Pa3HbIM KJIaccaM HEOPTAHUYECKUX U
OPTraHUYEeCKUX COCIUHEHUI;

* XapaKTEpPHU30BaTh: AIEMEHTHI MAJIBIX TIEPHUOJIOB
1o ux nosioxkeHuto B [lepronuueckoit cucreme
JI.1. Menaeneena; oOIIne XMMUYSCKHE CBOMCTBA
METaJIOB, HEMETAJIJI0OB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPTaHUYECKUX COCAMHEHUI;
CTPOCHUE Y XMMHUYECKUE CBOMCTBA N3YUEHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX COCAMHEHUI;

* 00BACHSTH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT
HX COCTaBa U CTPOCHHUS, IPUPOTY XUMHUUECKOM
CBSI3M (MOHHOM KOBaJICHTHOM, METAJUIMYECKON 1
BOJIOPOJIHOM ), 3aBUCHMOCTh CKOPOCTH
XMMHUYECKON PEAKIUU U MTOJ0KEHUE XUMUYECKOTO
PaBHOBECHS OT Pa3IMUHBIX (aKTOPOB;

* BBINOJIHATh XUMHUYECKUN SKCIIEPUMEHT: TIO
pacro3HaBaHUIO BAXKHENIINX HEOPIraHUYECKUX U
OpPraHUYECKUX COCOUHEHUN;

* MPOBOJMTH: CAMOCTOSITEIIBHBIN TOUCK
XUMHYECKON WH(MOPMAIIMH C UCITOJIb30BAaHUEM
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Pa3IUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
NHurtepHera); ucnonb30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUH JJ11 00pabOTKU U Mepeavu
XUMUYECKON MHPOpPMAILINK U €€ TIPEICTABICHUS B
pa3ianyuHbIX popmax;

* CBSI3BIBATH: U3YUCHHBIN MaTEpHall CO CBOEH
npodeccuoHanbHON eI TENIbHOCTHIO;

* pemaTh: pacyeTHBIC 3aa4H M0 XUMUYECKIUM
dhopmynaM U ypaBHEHUSIM;

WCIIOJIb30BaTh TPUOOPETEHHBIE 3HAHUS M YMEHHUS
B IIPAKTHUYECKOM JIEATEIBHOCTH U MOBCETHEBHOM
KU3HHU:

* 1151 OOBACHEHUS! XUMUYECKUX SIBJIICHHM,
MIPOUCXOAIIUX B IPUPO/IE, OBITY U Ha
MIPOU3BO/ICTBE;

* OMpeaeiCeHUs] BOBMOXHOCTH MPOTEKaHUs
XUMUYECKHUX MPEBPAIEHUN B Pa3TMUHBIX
YCIIOBHSIX M OLICHKHU UX MOCIIECTBUIA;

* SKOJIOTMYECKHU TPaMOTHOTO MOBEICHUSI B
OKpYXarolIeu cpene;

* OLEHKH BJIUSHUS XUMHUYECKOTO 3arpsI3HEHUS
OKpPY’KaroIllel cpelibl Ha OpPraHu3M 4YeJIOBEKA U
JIPYTHUE )KUBbIE OPTaHU3MBI;

* 06e30macHOro oOpalieHus C TOPIOYUMHU U
TOKCUYHBIMHU BEUIECTBAMU U JIaOOPATOPHBIM
o0opynoBaHuEM;

* MPUTOTOBJICHHS PACTBOPOB 3aJAHHOU
KOHIIEHTpAallUU B OBITY M Ha IPOU3BOJICTBE;

* KPUTHYECKOH OLIEHKU JOCTOBEPHOCTH
XUMHYECKON MH(GOpMaILUU, MOCTYTAOIIEH U3
Pa3HBIX UCTOYHHUKOB.

B pe3ynbrare ocBoeHUS yIEOHOM JUCIUTITNHBI
«XUMHS» 00y4aroIuiics TOKEH 3HATh:

* Ba)KHEHIINE XMMUYECKHE TIOHATHS: BEIIECTBO,
XMUMHUYECKHUH JIEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTEIIbHBIE aTOMHAsI © MOJICKYJISIPHAst MacChl,
WOH, aJUIOTPOITHUS, U30TOTIBI, XUMUYECKasi CBSI3b,
AIIEKTPOOTPUIIATEIHHOCTD, BAJICHTHOCTh, CTETICHb
OKHCJICHUS], MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00beM ra3000pa3HbIX BEIIECTB, BEIIESCTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHUS,
PacTBOPBI, DIEKTPOIUT U HEIEKTPOIIUT,
AIIEKTPOUTHYECKAS TUCCOLUAIIHS, OKHCITHTENb U
BOCCTaHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE,
TEIUIOBOM 3(h(eKT peakiuu, CKOPOCTh
XMMHUYECKOW PeaKIiy, KaTaJIn3, XHMHUECKOEe

Tekymuit KOHTPOJIb B hopme:

(] caMOCTOSTEIbHBIX PadoT;

] 1abopaTOPHBIX U MPAKTUYECKUX
pabor;

] TeMaTUYEeCKUX TECTOB;

(] XMMHUYECKUX TUKTAHTOB;

] KOHTPOJBHBIX PabOT MO TEMaM
yueOHOU JUCITUTLINHBI.

HToroBeiii KOHTPOJTH B hopme

g depeHITMPOBAHHOTO 3a4eTa.
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paBHOBECHE, YIIIEPOIHBINA CKEJIET,
(yHKIMOHANIbHAS IpyIIa, U30MEpHs, TOMOJIOTHS;
* OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHUSI MACChI
BELIECTB, IOCTOSIHCTBA COCTABa BEIIECTB,
[Tepnonnueckuii 3axoH .M. Menneneena;

* OCHOBHBIE TEOPUHU XMMHH; XUMUYECKOU CBS3H,
ANEKTPOIUTUYECKON AUCCOLUAIUH, CTPOCHUS
OpPraHMYECKUX U HEOPIaHUYECKUX COEIUHEHUN;
* Ba)KHEHIINE BEIlecTBa U MaTepHalIbl:
Ba)KHEHMIIIME METAJLIbl U CIUIABBI; CEpPHAs, COJISIHAS,
a30THas U YKCYCHasl KHCJIOTBI; OJIarOpo/HbIE
rassl, BOJIOPOJI, KUCJIOPOJI, TaJOr€HBbI, IEJIOYHbIE
METalJIbl; OCHOBHBIE, KUCIIOTHbIE U aM(OTEpHbIE
OKCH/IbI M TUJPOKCH/IBI, IIEJI0YH, YTIIEKUCIbIA U
YTapHBIN T'a3bl, CCPHUCTBIN ra3, aMMHakK, BOJA,
MPUPOAHBIN T'a3, METaH, 3TaH, 3TUJICH, alleTUJIEH,
XJIOpUJT HATpHUs, KapOOHAT U THApOoKapOOHAT
HaTpusl, kapOoHat u (ocdat kanbius, 6eH307,
METaHOJI ¥ ATAHOJ, CJIOKHbIE 3(PUPBI, KUPBI,
Mbl1a, MOHOCaxapuasl (TIIOK03a), Jucaxapuabl
(caxapo3a), monucaxapusl (Kpaxmain u
LeJUIE0JI03a), AHWJIMH, aMUHOKHUCIIOTHI, O€JIKHY,
UCKYCCTBEHHBIEC U CUHTETUYECKHE BOJIOKHA,
Kay4yKH, IUIACTMACCHI;

IIpumepubie TeMbl pedepaToB (I0KJIAI0B),
HHANBHUAYAJbHBIX IPOCKTOB.

* bUOTEXHOIOTUSA U T€HHAS UHXKEeHepUusi — TexHonoruu XXI Beka.

* HanoTexHoiorust Kak MpuOPUTETHOE HAIIPaBJICHUE Pa3BUTHUs HAYKH M ITPOU3BOJICTBA B
Poccuiickoit @enepanuu.

» CoBpeMeHHBIE METOABI 00€33apa’kMBaHUS BOJIBI.

* AJJTOTpOTIHS METAJIJIOB.

* XKusnp u gesrenbHocTh J. M. Menneneena.

* «[IepuognueckoMy 3aK0oHY OyayIiee HE TPO3HUT Pa3pyIICHUEM. . .»

* Cunres 114-ro snemenTa — TpuyM{Q pOCCUIUCKUX (PUZUKOB-SIEPIIUKOB.

* 3oTonkl Bogopoa.

* Mcnonb30BaHu€e paIMOAKTUBHBIX U30TONOB B TEXHUYECKUX LIEIISIX.

* PeHTreHOBCKOE U3 Ty4YeHHUE U €T0 UCIOJIb30BAHUE B TEXHUKE U METUIIMHE.

* [l1azma — 4yeTBEepPTOE COCTOSTHUE BEIIECTBA.

* AMop(HBIE BenlecTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpY>Karollleil cpesibl 0T XUMUUYECKOro 3arpsi3HeHus. KonnuecTBeHHbIE
XapaKTEPUCTUKH 3arPsI3HEHUS] OKPYKAIOIIEH Cpe/ibl.

* [Ipumenenue TBepAOTO U ra3o00pa3Horo okcuaa yraepoaa (IV).

37




* 3a1MTa 030HOBOI'0 PKpaHa OT XMMHUYECKOIO 3arpsi3HEHU.

* ['pyOonucniepcHbIe CUCTEMBI, UX KIacCU(UKAIIMA U UCTIOJIb30BAaHUE B
npodeccuoHanbHON JESTEIbHOCTH.

* KocMetnueckue renu.

* [I[puMeHeHmne CyClIeH3Ui U SMYJIbCUN B CTPOUTEIIBCTBE.

* MuHepasnbl ¥ TOpHBIE TOPOJIBI KaK OCHOBA JIMTOC(EPHI.

» PactBOpBI BOKpyT Hac. Tumsl pacTBOPOB.

* Bosa kak peareHT u cpesa Juisi XMMHUYECKOTO MpolLecca.

* JKuznsb u nedarensHocth C.AppeHunyca.

* Bki1ag 0T€4eCTBEHHBIX YYEHBIX B PA3BUTHE TEOPUH DIICKTPOJIUTUUECKON TUCCOIUALINH.
* YcTpaHeHue )KeCTKOCTH BOJIbl HA TPOMBIIUICHHBIX MPEANPUSITUSX.

* CepHast KHCIIOTa — «XJI€0 XUMUYECKON MPOMBIIITIEHHOCTIY.

* Ucnonp30BaHue MUHEPATbHBIX KUCIOT HA MPEANPUATUAX PA3TUIHOTO TTPOPHIIS.

* OKCHABI U COJIM KaK CTPOUTEIbHBIC MAaTEPUAIBI.

» Uctopus rumca.

* [ToBapeHHas cob Kak XUMHUYECKOE ChIPHE.

* MHOTONMMKUM KapOOHAT KaJdblUs: B IPUPOJIC, B MPOMBIILICHHOCTH, B OBITY.

* Peakiiuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

* BupTryanbHoe MOJIETUPOBAHME XUMHUECKUX MPOLIECCOB.

* DJIEKTPOJIN3 paCTBOPOB 3IEKTPOJIUTOB.

* DJIEKTPOJIN3 PaCILIaBOB AIEKTPOJIUTOB.

* [IpakTHdeckoe mpuMeHEHUE IEKTPoIn3a: pahUHUPOBAHHUE, TAIbBAHOIIIACTHKA,
raJjbBaHOCTETHS.

* Mctopus nony4yeHus: ¥ MpoOU3BOJICTBA AIIFOMUHUS.

* DJIEKTPOJIMTUYECKOE MOTyYeHHE U padUHUPOBaHUE MEIU

* )KusHp u nestenbHOCTH 1. J[3BU.

* Ponp MeTanmioB B HCTOPUM YEJIOBEUECKOW UBUIM3aUUU. ICTOpUs OT€4ECTBEHHOM
yepHOU MeTaiurypruu. COBpeMEHHOE METAJLTypPruyecKoe MPOU3BOICTBO.

* Mctopust 0T€4eCTBEHHON IBETHOUM MeTaulypruu. Pojap MeTanioB U CIUIaBOB B HAYYHO-
TEXHUYECKOM IIpOrpecce.

* Koppo3sust MeTanmioB 1 crnocoObl 3alIUTH OT KOPPO3UH.

* UnepTHbIe min O1aropoaHble Tasbl.

* Poxxparomne coam — rajoreHsl.

* McTopus mBEACKON CIIMYKHU.

 McTopusi BOSHUKHOBEHUS U PA3BUTHUS OPTAHUYECKOU XUMHUH.

* )Kuznsb u nearensHocTh A.M.byTieposa.

* Butanusm u ero kpax.

* Ponp 0TE€UeCTBEHHBIX YUEHBIX B CTAHOBJIICHUH U Pa3BUTUH MUPOBOW OpPraHUYECKOU
XUMUHU.

* CoBpeMEHHBIE MPEACTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUSI.

* DKOJIOTUYECKHE aCTIEKThI UCIIOJIb30BAHUS YTIEBOJOPOJIHOIO ChIPhSI.

* DKOHOMUYECKHE aCTIEKThl MEXYHAPOAHOTO COTPYAHUYECTBA MO UCIIOJIb30BAHUIO
YIIE€BOLOPOIHOTO CBIPBS.

* Ucropus oTKpbITHS U pa3pabOTKH Ta30BBIX U HEPTAHBIX MECTOPOXKIeHUH B Poccuii-
ckoit denepanumn.

* XUMUs yTIAEBOJIOPOTHOTO CHIPhs 1 MOsI Oy rymiast mpodeccus.

* YTIeBO1I0pOAHOE TOIUIMBO, €T0 BUJIBI U HA3HAYCHHE.

* CHHTEeTHYECKHE KayUyKH: HCTOPHS, MHOTOOOpa3He U MepPCIEKTUBBDI.
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* Pe3nHOTEXHIYECKOE MTPOU3BOJICTBO U €TI0 POJIb B HAYYHO-TEXHHUYECKOM IIporpecce.
* CBapoYHOE MIPOU3BOJICTBO U POJIb XUMUU YIIEBOJIOPOAOB B HEM.

* He(d1b 1 ee TpaHCIOPTHPOBKA KAK OCHOBA B3aMMOBBITO/IHOTO MEXKIyHAPOIHOTO
COTpYJITHUYECTBA.
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