Munucreperso oopazosanus Kpacnosipckoro kpas

KpaeBoe rocyaapcrsenHoe GioaxeTHoe npodeccHonanbroe oOpa3zoBaTe/ibHOE yuUperaeHHe
«TexHnKyM ropHbIx paspadorok umenu B.IL ACTa[IJhEBa»

o6 0 LSS Pt
_aTE

PexomeH10BaHO: VrBep _ém. )
MeTtoaudyeckuM 00beIMHEHUEM ﬂﬂpem‘op'KFBHOY «TexHHKyM TOPHBIX

e )

BEIEILHOTO THING. : 1333[3@60’1’01{ wenn B.IL AETac])beBa»
/H.B. Cazonosa/

sewns  20H.

PABOYASA YUYEBHAS IIPOI'PAMMA
ov/]1 09 «Xamusy

Haumenosanue OucyuniiiHwl

21.02.15 «OTKpBITHIE TOPHBIE PAOOTHI

Koo, nazeanue cneyuaibHOCMu
Pa3paboTunk nporpaMmbi:

[IlaxtypuHa Jlro60ss MBanoBHa, NpenoaBaTesib

®.1.0., yuenas cTerneHb, 3BaHUE, A0JIKHOCTD.

[lporpamma  paspaborana  Ha. OCHOBAHUHU NMPUMEPHOM  TIPOrpamMbl
0611e00pa30OBATENbHON  AUCLUMIUIMHB  «XHUMHUS» A1 TPO(ECCHOHATBHBIX
o0Opa3oBaresibHbIX OpraHu3aLum. PexkoMeH10BaHO denepanbHbIM
rOCyJapCTBEHHBIM ~ aBTOHOMHBIM  yupexaenuem  «DeaepanbHblid  HHCTUTYT
passutus o6pazosanusy (OIAY «®WPO»). Iporokon Ne3 or 21 mronst 2015 .

PeructpauuoHnsiii Homep pepensnu 372 ot 23 mona 2015 roaa.

Wpma 20]rfr.



10

COJEPKAHHE

MOSACHUTEIIBHAS 3ATTHUCKA ... e

OBIIAZ XAPAKTEPUCTHUKA VUEBHOM JUCITUITIIVHDBI

MECTO YYEBHOM AUCLUITIMHLL B VAEBHOM IUIAHE. ...
PE3YJILTATHI OCBOEHUS YUEBHOU AUCHUIIIMHBL. ... ..o
CONEPKAHUE YUEBHOM JIMCLUHATIIAHBL. .. ..o

TEMATHUYECKOE TDIAHUPOBAHUE ... . e

XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUYEBHOU
NEATEIBHOCTU CTYAEHTOB. ...

 VYEBHO-METOAMYECKOE U MATEPHAJILHO-TEXHYECKOE

OBECIIEYEHHE TTPOI' PAMMUEI YVYEBHOU TMCH{ATUINHDBL
«XUMIS» '

PEKOMEHAYEMAS JIMTEPATYPA ..o

5

20

.20

21

24

. 28



MOACHUTEJIBLHAS 3AIIMCKA

[IporpamMma . obueoOpa3oBaTeNbHON yuebHoil JUACITAIUINHbI «XuMya»

mpeHasHaueHa A M3ydeHMA  XUMHMM B npohecCHOHANBHEIX ~ 0OPa30BATENbHEIX
oprapmsanuax CIIO, peammsyrommx 06pa30BaTeibByYI0 NPOrpaMMy CPEIHETO obuero
obpasoBanpsA B NpSAciax OCBOCHUA OCHOBHO# MpPO(eCCHOHANBHOM 00pa3oBaTENbHON
nporpammel CITO ~ ma ©Gase  OCHOBHOTO oburero o0pa3oBaHus NPU  HOArOTOBKE
KBATM(UIHPOBAHHBIX PaGOYHX, CITYKANMX, CIICIUAIIACTOR CpeNHETO 3BEHA.
PaGouas nporpamMma y4e0HOH ARCIMILTHHB] paspaboTana ¢ yueTom npuMepHOil OCHOBHOK
06pasoBaTebHOM TPOTPAMMBI CPEAHETO obmero oGpazoatus, onOOpEHHOH PENICHACM
denepansHOro  yaeOHO-METOAMIECKOrO ofbemHeHNs T  ofmeMy  00pasoBaHMIO
(mpotokosn ot 28 urong 2016r. Ne 2/16-3)

Cozepikanue MpOTPaMMbl «XHUMHA» HANPABICHO Ha AOCTYOKEHHE CIIEAYIOIMX
neJieii:

o popMupoBarie y 0Oyd4arolMXcs yMCHHA ONCHHBATH 3HAYUMOCTh XHMHYECKOTO
AHAHHAS U1 KOKIOTO YeNOBeKa;

o hopMUpOBaHHE Y 00YHAOIIUXCA LIETOCTHOrO MPE/ICTABIICHIA O MHDPE ¥ PO XUMHHK
B CO3JAHKMH COBPEMEHHON eCTECTBCHHOHAYTHOH KapPTHHBL MUPa, yMCHHA 0GBACHATH
O0OBEKTBL ¥ TIPOTIECCH OKPY KAIOILEeH NeHCTBUTEIbHOCTH! TIPHPOAHOM, COIMATBHOM,
KYJITYPHOM, TEXHHUECKOM Cpe/bl, — UCTIONB3YA AT 3TOrO XUMUUECKUE 3HAHNS,

e passuTHE y OOYHAOMMXCs. YMCHHH Da3jiMdaTh (akTsl ¥ ONCHKH, CPaBHUBATH
OLIEHOUHBIE BHIBOMEL, BUAET UX CBA3b ¢ KPHTCPHAMH OLUCHOK ¥ CBA3b KPHTEPHEB C
ONPEAETEHHOR — CHCTEMOH IeHHOCTEW, (OpMyIMpoBaTh ¥ ODOCHOBHIBATH
COOCTBEHHYIO TIO3KITUIO,

o nproOpeTeHAE OOYHAIOAMHUCS OfbITA pasHOOOpa3HOM JNEATeNbHOCTH, MO3HAHUA U
CAMOTIO3HAHYS, KIFOUEBbIX HABBIKOB, YMEIOUIMX YHHBEPCAIBHOC 3HAUCHME JUIA
pasiiMYHBIX BHJOB ACATENLHOCTH (HABBIKOB ~PEIIEHMs TpoOneM, NPHHATHA
pelleHnif, HOWCKa, aHam3a | o6paboTka uHbGOpMAlVHK, KOMMYHHUKATHBHBIX
HABBIKOB, HABBLIKOB J3MEPEHHH, COTPYAHUHCCTBA, HezomacHoro OOpameHHs C
BEMECTBAMM B [IOBCEAHEBHOM XU3HN).

B mporpaMMmy BKIIOUEHO COJCPXKAHWE, HANPABICHHOC Ha $opMHPOBAHUE Y
CTYZCHTOB KOMIIETCHIHH, HEOOXOMMMBIX UL KaueCTBEHHOTO oceoerua OITIOII CIIO Ha
Gaze OCHOBHOIO 00wero obpasoBanud ¢ TOIYUCHHCM CPEAHEro obmero o0pasoBaHu,
[IPOrpaMMEI [TOIrOTOBKH CICLUAIACTOB CPEAHETO 3BEHA.



OBLIASI XAPAKTEPHCTHKA YUEBHOM IMCIUTLIHBI XVIMUSH

XumMusi — OTO HaykKa O BemecTBax, Hx coCcTaBpe MW CTPOCHHH, CBOHCTBAX H
TlpeBpaIl[eHHﬂX, 3HAUSHH  XUMHUYECKHX BellleCTB, MAarepyualos H DpOLECCCOB B
Hp&K'I'H‘lECKOﬁ AeATCIbHOCTH HeJIQBEKA.

Copaepxanue 06meobpazopaTenbHON yuehHOR THCIUILTHHEL «Xumasa» BampasicHoO Ha
ycBOeHUE 00YJatOIIMHUCS OCHOBHBIX MOUATHI, 32KOHOB W TEOPUH XMMHHW, OBIAACHAC
yMEHMAMYM HAOJIIOAATh XHMMMECKUS ABICHUA, IPOBOAWTS XUMMUCCKHI 3KCLCPUMEHT,
' MPOM3BOJNTH PACYEThl Ha OCHOBE xumaaeckux (gopMmysr BEMECTB U ypaBHEeHWI
XHMUIECKUX PEaKITHii.

B mpolgcce H3YYCHHS XHMHU Y ofyuatomMxcsl Pa3BUBAIOTCA [103HABATEIBHEIC
MHTEpEChl W HMHTENIEKTYAIBHEIC criocoGrocTH, NOTpeOHOCTH B CAMOCTOSTENIEHOM
npuoGpeTenns 3HAHMHA MO XHMUH B COOTBETCTBUM ¢ BOIHUKAMOIIMMH KUSHCHHBIMH
npoGneMamMy, BOCIHTHIBACTCH GepeskHOe OTHOMIEHUs K NIPUPOJE, NORUMAHHC 3I0POBOTQ
ofpasa Ku3HH, HEOOXOMMMOCTH IPEAYIPEKACHNA ABJICHUH, HAHOCAIIUAX BPEA 34OPOBBIO
u oxpyxaromel cpefie. OHM  OCBamMBAOT  MPUEMBEL rpaMOTHOTO,  OE30ITaCHOro
UCIIONB30BAHMA XUMHYECKUX BEIIECTB H MaTepuallos, IPUMEHSIEMBIX B OBITY, CETbCKOM
XO3SIMCTBE U Ha IPOU3BOACTBC. '

[Ipu CTPYKTYPUPOBaHUH COACPIKAHHA obneoGpasopaTebHOR yueOHOH AHCIHILIHHGE
s npodeccrnoHANBHBIX 0Opa3oBaTEIbHBIX OpraHu3amyif, - peanusyioluX
06pa3oBaTeAbHYIO MPOrpaMMy CpEeIHEro obmero of6pa3opaHus B TPEAENaX OCBOCHMA
OIIOII CIIO Ha 6Gase OCHOBHOrO OOIIETO 00pa3oBaHus, YUWTHIBANACh 0oOBeKTHBHAS
pearbHocT —  HeQOMBLIOH ofbeM uacoB, OTIYIUCHHBIX HA M3ydeHue XUMHA H
CTPEMIICHUE MAKCHMAIBHO COOTBETCTBOBATH UACAM Pa3BHBAIOLIETO obyuenus. [losToMy
TEOPETHUECKHME BOIPOCH MAKCHMABHO CMEMICHE! X HAtaRy W3Y4EHMA JUCIHIUIMHEL, C
Tem, UTOOBL TOCIEAYHOIIMHA daxkTHUeCKMi MaTepuanl PacCMATPHBAICA Ha OCHOBE
W3YUCHHBIX TEOPUH.

Peaym3arps JCAYKTHBHOIO NOAXOAR K U3YUEHHIO XAMUM crocOOCTBYET Pa3BUTHUIO
TAKUX JTOTHGECKMAX OUepalidii MBIIDIEHWA, Kak anands W CHMHTCS, o6obnigHue Mo
KOHKpPETH3aus, CPABHEHNE ¥ aHANOTRA, CUCTEMATH3atuA v xnaccudukanya u 1p.

Vi3yuenue XuMup B IPO(ECCHOHATBHEIX 06PAa30BATENEHBX OPTaHM3AMHAX, PEANU3YIO-
MEX 0OPA30BATEILHYIO POrpaMMy CPEAHEr0 obmiero o0pa3oBaHud B PEACIaX OCBOCHUA
OIIOI1 CIIO ua 6a3e 0CHOBHOro o6Iero 00pazoRaHws, AMEET CBOU 0cOOEHHOCTY B 3aBU-
CUMOCTH OT PO TIPOEeCCHOHANBHOTO 00Pa3OBAHIL. ITO BEIPAXKAETCA B CONEPIKAHUN
06YUCHHS, KONUYSCTBE YACOB, BLIACIAEMBIX HA M3YHCHUC OT/IENBHEIX TeM OPOrpamMMEl,
ry6uHe HX OCBOEHMA OOYHAIOMMMHUCH, ofbeMe M XapaKTepe TPAKTHUCCKUX 3aHATHH,
BUAX BREAYIUTOPHOMN CAMOCTOATEIBHOMN PabOThl CTY/ACHTOB.



Crnenuduka u3yueHns XUMUKE IPH OBIANCHHA npo(eccusMu  TEXHHIESCKOTO poduiis
OTpaXkeHA B KKAOW TeMe pasjiena «Conepxkanue y1eOHOW NUCUAIUINHBL) B pyOpuxe
«[podmnbrabie U NPOGECCHOHANBHO  3HATMMBIO 3IEMEHTHl  COAEPMAHMA». ITOT
KOMIIOHEHT PEAIN3yeTCs UPH MHIMBHAYaIbHOH camMocTosATebHOM paboTe 00yJaOIIMXCH
(namicayun  pedeparos, ITIOATOTOBKE COOOIICHMH, 3aMATE MPOEKTOB), B MPOIECCe
yueOHOH AeATeNbBOCTH O/ PYROBOICTBOM MpPETIOAaBATeA (BLITIOIHCHAY XHMUIECKOrO
IKCICPUMEHTa — N1abOPAaTOPHBIX ONBITOB ¥ HPAKTAICCKUX palboT, pelCHHN MPAKTHKO-
OpHMEHTHPOBAHHBIX PACYCTHBIX 32137 | T.10.).

B mpoiecce M3yYeHAS  XUMMM  TEOPCTMHECKHE  CBCACHMA - JOHOTHSIOTCS -
IEMOHCTDALMAMY,  1a0OpaTOpHBIMKM  ObITAMM  H  IPAKTHUECKAMH 3AHATHAMU.
JHAYHTEIRHOE MECTO OTBOAMTCA XHMHUUYCCKOMY 3KCHCPHUMCHTY. OB OTKpPBIBAET
BO3MOXKHOCTD (POPMHPOBaTh y OOYyJaIOmUXCA CIeNHATbHBIE TIPEAMETHBIE YMCHHS.
paboTaTh ¢ BELIECTBAMH, BLUTOIHATS IPOCTBIE XUMUHCCKHAC OTIBLTEL, YYHTH OE30IACHOMY U
SKOJIOTMUECKH PAMOTHOMY OOPALICHUIO ¢ BEIECTBAMM, MaTepHATaMi U poLEeccaMu B .
OBITY ¥ Ha NPOM3BOACTBE.

Jins  OpraHMs3alMd  BHEAYJUTOPHOH CAMOCTOATENbHONH  paboThl  CTYICHTOB,
OBJIA/ICBAIONMX  CEMATPHOCTSM  TEXHHUECKOTO  Npoduuis Hpo(ecCHOBAILHOTO
oGpa3oBaHMA,  NPEACTABIEH  TMPUMEPHBIH  IEPEHCHD peteparoB  (HOKTamoB),
WHAVBUIYAIBHEIX IPOEKTOB. '

B nponecce M3y4YeHWs — XHMHH paxHo  (QopMEpOBaTh  HAGDOPMALTHOHHYIO
KOMIIETEHTHOCTb 00ydJarommxcs. [losTomy mpH OpraHusanii CaMOCTOATENbHON PabOTHI
HeOGXOMUMO AKLCHTHPOBATh BHUMAHAE OOYUArOIMXCs HA TIOHCKE pH(pOpMaud B
cpencteax Maccmenua, HBTepHETE, yaebHOW W  CHEHUANbHOM  JUTCpPaType ¢
COOTBETCTBYIOIMM OPOPMIEHHEM ¥ [IPSACTABICHUEM PE3yJIbTATOB.

Hsyuenwe 00meobpasoBaTeIbHOMN yaeOHON JUCHAIIHMHEL « XMMES» 3aBEPIIACTCS IO~
BefieHreM UTOros B (opme mub@epeHUUPOBaHHOIO 3a1€Ta B PAMKAX IPOMEKYTOUHOHN
aTTECTALMH CTYIOCHTOB B FIPOLECCE OCBOCHUA OIIOII CIIO ¢ nmomyueHueM CpEAHETO
obrmero o0pa3zoBaHil '



MECTO YYEBHON JUCIMIUIUHLI B YHEBHOM TUVIAHE

Vqebuas MUCHUIUIAHA «XUMHUA» SABIACTCA yueOHBIM Hpe;_lme”rom [0 BRIOOPY H3
o6s3aTenbHol npeaMeTHol ob6nacTd «ECTECTBCHHBIC HAyKH» ®roC cpeagero obmero
o6pazopanus. :

B mpodeccnoHanpHEIX  OOpa3sOBATENbHBIX — OPTaHA3ALMAX, peanu3yronmx
06pa3zoBaTebHYIO HPOrPaMMy CPEHEro obmiero 0OpasoBagmsA B IPEJeNax OCBOCHUA
QIIOIT CIIO na (6ase 0CHOBHOIO o6iero oOpasosanns, yaebHas AUCLKIUIHHA «XuAMBARD
m3ydaeTcs B 001e00pasoBaTeIbHOM [IHKIIC yue6noro OIMOIT CIIO Ha Da3e OCHOBHOTO®
o61ero o0pa3oBaHUd ¢ NOTy4YeHUEM CPENHETO obiero oOpa3oBaHus.



PE3VYJILTATBI OCBOEHHA Y‘-IEEHOﬁ JACHHATLIMHDBI

OcBoeHMe cojepikaHud yueOHOM MUCHUMIUIMHH  «XuMuA», obecrneunBact

JOCTIDKSHUE CTYJEHTAMH CIEAYIOIINX Pe3yJIbTaTOB:

JHYHOCHIHBIX,

YyBCTBO TOPAOCTH M YBAXKEHWS K WCTOPHM M NOCTHXKCHHSAM OTCYCCTBEHHOH
XMMUUECKOl HAayKH, XMMHUECKH TPAMOTHOE TOBEIACHUE B TPOPECCHOHATBHON
NEITENIBHOCTY ¥ B ObiTy TpM  o0pamieHHd ¢ XUMUYCCKUMH BCIIECTBAMH,
MaTEepUAIaMHU M MPOLECCAMH; |

FOTOBHOCTH K TPOJOJDKEHHIO OOPA30BAHMA ¥ TOBBIIECHMA KBATH(PHKAIAH B.
H36paHHol POPECCHOHANBHON JESITeIPHOCTH M OOLEKTHBHOE OCO3HAHHE PONH
XHMHUYECKUX KOMIICTCHLIMHA B 3TOM; '

YMEHHE HCTIONB30BATE JOCTWKEHHA COBDEMEHHOW XHMHYECKOM HAyKH H
XUMHUECKUX TCXHOJIOTHM [yId IIOBLIHIEHWS COOCTBEHHOTO HHTEJIEKTYAJBHOTO

pa3BuTHS B BeIOpaHHO NpodeccHOHaNBHON NEATSIIPHOCTH,

MEManpeomemHuIx:

PCNONL30BAHNE PA3IMUHEIX BHAOB MO3HABATE/ILHOM ACSITEIBHOCTH W OCHOBHBIX
AHTEIUIEKTYalbHBIX Onepanyil (MOCTAHOBKH 33auH, (POPMYJIHPOBAHMUSA THUIOTES,
aHATM3a W CHUHTE3a, CpaBHeHus, 0000meHudA, CHCTEMATH3AIWH, BBIABICHUA
NPUIHHHO-CIIEACTBEHABIX CBA3EH, [IOMCKA aHAmoros, (hOPMYJTMPOBAHHMA BBIBOJOB)
I PEIIEHUs TIOCTABJICHHOM 3a1ady, NMPIMEHCHNE OCHOBHBIX METOMAOB I1O3HABMA
(HabmioeHns, HAYYHOrO SKCIEPMMEHTa) Ajid M3YYEHHS DPA3JIM4HBEIX CTOPOH XU-
MUYECKHX 0OBEKTOB W TIPOLIECCOB, ¢ KOTOPHIMH BO3HUKAET HEOOXOAUMOCTH CTAlN-
KHBaThCs B IPOQECCHOHANBLHOMN cdepe;

VICTIONB30BAHNE PA3IMYHEIX HCTOYHHMKOB JUTS MONYYCHHS XAMHYECKOH HH(OpMa-
UM, YMEHWME OLEHATH €€ TOCTOBEPHOCTD 1A JOCTHKCHUS XOPOIIUX PE3YABTATOB B
IpoGeCCHOHANBHOM cdepe;

nPEeOMEHIHbIX!

cOpMUpPOBATE  COOCTBEHHYIO MNO3HIMIO MO OTHOUICHMIO K  XHMHUECKOH
HH(POPMAIVH, TIOAYYaEMOH 13 PA3HBIX HCTOUYHHKOB -

BAAZETh OCHOBONOIATANONIMMU XUMUAYECKAMY MOHATUAMH, TCOPHAMHA, 3aKOHAMH H
3aKOHOMEPHOCTSMU, YBEPEHHOE II01b30BAHNE XHMHYECKOH TEPMHHOIOTUEH M
CHMBOJIAKOU,,

BIAAECTL OCHOBHBIMY METOAAMH HAYIHOTO TO3HAHHMA, HCTIOIb3YEMBIMH B XHMMHMH:
HaBTOICHIEM, OMUCAHNEM, U3MEPEHVEM, IKCIIEPHMEHTOM, YMEHUE 00pabaTrBaTh,
OOBACHATE PE3YJIBTATH MPOBEICHHBIX ONBITOB M AEJaTh BHIBOALI, 'OTOBHOCTL U
CIOCOOHOCTh IPHMEHATE METOABI MO3HAHMS NPU PEIICHHN MPAKTHUCCKUX 3aAa4,

cjopMHpPOBATE YMCHUS JTABATH KOIMYECTBEHHBIE OLICHKU U IIPOU3BOUATE PACUETHI I10
XUMHYECKIM QOPMYJaM ¥ YPaBHEHHUAM;

BIAZETh TIPABANAMH TEXHMKM O30MACHOCTA [PY MCMOMB30BAHMM XMMHMECKHX
BEIIECTB;

copMUPOBATH COOCTBEHHYIO MO3UIIMIO TI0 OTHOILCHHIO K XUMUYECKON MHPOPMALWH,
NOMYyYaeMOM U3 PA3HLIX UCTOYHHKOB.

COJIEPKAHUE YUEBHOM JUCITUILINHDI



BreneHue

Hayumeie MeTOE! NO3HAHHS BOLICCTB W XIMUUECKUX SBJIeHu. Posib IKCIEPUMCHTA
¥ TeOpud B XuMuH. MoJenupoBatne XUMUICCKUX IPONECCOB. 3HAUCHUE XAMHH TPH
ocpoenn crenmansHocTei CI1I0 TeXHIUeCKoro nipodua.

1. O6mas ¥ HEOPraHmIecKasi XUMHA

1. 1. OcHoeribie HOHARILA U 3UKOHbL XUMUU

OcHoBHbIC TOHATHS XHMHH. BeecTBo. AToM. Mosekyna. XHUMHUCCKHA OSIICMCHT.
Amorporst. IIpocThie M CIOMHbIC BEIIECTBA. KauecTRECHEbIH ¥ KOMAYEeCTBEHHBIH COCTaB
BeleeTs. XHMPUECKUe 3HaKd 1 (GOPMYJIBL. OTHOCHTEIbHBIE aTOMHAas ¥ MOJCKYy/IApHad
Macerl, KonmmuecTBo BELIECTBA.

OcsoBHbie 3aK0abI XuMHH. CTEXHOMETPHA. 3aKOH COXPaHEHMA MAcChl BEIICCTB. 3akoH
HOCTOSHCTBA COCTABA BEUIECTB MONEKYJIAPHOH CTPYKTYPBI. 3akoH ABOrafipo ¥ CIEICTBYA
13 HETO.

PacyerHbIe 334Ul HA HAXOXK/EHHE OTHOCHTENEHOU MOMEKY/SPHOH Macchl, ONPEACTICHHAS
| MACCOBROH IOAH XUMUUECKUX JIEMEHTOB B CIIOKHOM BELICCTES. '

Jemoncmpauuu

Mope T aTOMOB XMMUUECKUX JICMEHTOB.

Mogens MOJNEKYJT TPOCTHIX M CAOXKHBIX BEHIECTB (apoctepkuensie W (TI0OapTa —
Bpurneba).

K OJUTEKIIHS IPOCTBIX YU CIIOMKHBIX BEIECTB.

HexoTopsie BEIECTRA KOIHIECTBOM 1 MOIB.

Moes MOJIAPHOro 00BeMa ra308.

AsoTporas gocdopa, KUCIopoaa, ONoBa.

Hpounbrsie 1 NPOHECCHOHAALIO IHALUMBIE INeMEHMbL CO0ePHCAHUA. ANTOTPONHBIS
MOAU(HKAIHA YIIepoaa (anmas, rpachur), Kucnoposa (Kuenopoxn, 030H), OJIOBa (cepoe U
Genoe 0oBO). TIOHATHE O XMMUHCCKOH TEXHONIOTHY, OHOTEXHONOTUN U HAHOTEXHONOTUH.

1.2 Hepuoonueckuii 3uxon u Ilepuoouteckas cucmemi xumuneckux emenmos . H.
Mendeneesa u cmpoeHue amoma

Ilepuoauyeckii  3aKOH .. Mengeneesa. Otxpwtae [ MenneneespM
[eprogrdeckoro 3aKoHa. [TeproaHecKUi 3aK0H B dopmymuposke .11 Menjencena.
[lepuoueckas Tabiuua XEMHUECKAX OSICMEHTOB —— rpadreckoe  OTOOpayKCHWE
neproAMYECKOro 3aKoHa. CTpyKTypa DEepUOAMHECKOi TAOIKIBL: HEPHOMEI (Manble H
GONBIIE), TPYITEL (TJIABHASL U nobouHas). _

Cmpoenue amoma U Hepuoouueckuit 34K0H JI.H.Menoeneeeq. AtoM —— CHOXKHAA
uacruna. Sapo (IPOTOHbL M HEHTPOHSI) M NEKTPOHHAA o6oouka. Mizotomsl. CTpoeHUe
3IEKTPOHAEIX 000NIOUEK aTOMOB JJICMEHTOB MaJbix neproaos. OcOOEHHOCTH CTPOCHHA
JNEKTPOHHBIX  O0ONIOUEK ATOMOB  3JICMEHTOB GONBIHX TEpMOJOE  (HEePEXOHBIX
ynementos). IlonsTue 06 opoutanix. s-, p- 1 d-opburany. DIEKTPOHHEIC KOoH(UrypaLuu
ATOMOB XMMMUCCKUX JJIEMCHTOB.



Cospementas (HOpMyITHPOBKa [leproAMUEcKOrO 3aXOHA. 3HAYCHHAC [{eproauYecKoro
3akoHa ¥ 1lepuofmueckod CHCTEMbl XUMHUECKHAX snemenTor J .V .Mennencesa A
pasBUTHs HAYKK M IOHMMAHHA XUMHAYECKOM KapTUHLI MUDA.

Hemoncmpauuu

Pasnvunsie popmbl [TeprondecKo# CHCTEMbI XHMUICCKIX snemenTon J. L. Menneneesa.
JuHAMAYECKAE Tabmuibl A MOJSTHPOBAHIA Tlepuoaryeckol CHCTEMBI.
DNeKTPU3ALMS TEN ¥ HX B3aHMO/ICHCTBYE.

Jabopamopnbstii onsim

MoaenupoBaHue TOCTPOCHY TleproanaecKoi TabIUIThi XUMUUYECKHX 3JIEMCHTOB.
Hpounvusie u NpoPeccuoRaILHO snauumule aemenmul  codepycanus. Paauo-
AKTABHOCTD. VICTIONB30BAHKME PATHOAKTHBHEIX M30TONOB B TEXHUICCKUX nenax. PexTre-
HOBCKOE M3JIyYEHHE M €ro MCTONb30BaHNEe B TEXHUKE H Meqaiuae. MoienupoBaHue Kak
METOJ NPOTHO3KPOBAHUS CUTYALMH Ha IPOA3BO/ICTEE.

1.3. Cmpoenue sewiecmen

Monpas XUMH4ecCKasl CBsi3b. KaTuoHsi, UX 00pa3oBaHue W3 aTtoMOB B pe3ynbTaTe mpo-
necca OKACICHHA, AHHOHEL, HX 0OPA30BAHUC U3 ATOMOB B pPe3yIbTaTe Npouecca BOCCTa-
sopyenns. MogHas CBS3b KaK CBA3b MEKIY KATHOHAMM M aHHOHAMM 34 CHCT JIIEKTPOCTa-
Tiaeckoro mputmxenus. Knaccudrkamus MOHOB: TIO COCTaBY, 3HAKY 3apAja, Hajlaiuio
ruaparsoit  060mouxy. FIOHHBIE KPUCTATIAICCKHS pemerkd. CBOHWCTBA BEIICCTB C
HOHKERIM THTIOM KPHCTANTMYECKON PELIETKH. _
KopaJjileHTHAsl XMMH4YeCKas CBH3b. MexaHu3M 06pa3oBaHUa KOBANCHTHOH CBA3Y (00-
MEHHEIA ¥ JOHOPHO-AKIENTOPHBIH ). DNECKTPOOTPHIATEIBHOCTE. KoBasieHTHBIE OJIAPHAA
U HeronsApHas cBsa3n. KparHOCTh KOBAJICHTHOH CBA3H. MOJNEKYNAPHbIE U aTOMHBIC KPH-
cramupueckue pemierku. CBORCTBA BEMIECTB ¢ MOJICKYIIAPHBIMU H ATOMHBLIMA KPHCTAIUTU-
YECKUMHU PEmieTKaMu.

Merauimdeckas cBs3b. MeTamMyeckas KPUCTA/LTMIECKasd PEIIeTKa H METAIUIMYECKas
XEMUUIEecKas CBA3b. PU3UYECKHE CBOUCTBA METAJINOB.

. ArperaTHple COCTOSTHUS BEHIECTB H BOAOPOIHAS CBI3D. TBepAOe, KAAKOE U Tazo00pas- |
noe coctosumna semtects. [lepexon BemecTsa 13 OAHOTO arperaTHOro COCTOAHHMSA B APYTOE.
Bogopoaxas CBSI3b.

YucThie BeHiecTBa M cMecd. 1JoraTne 0 CMeCH BEIICCTB. I OMOTEHHBIE ¥ TETEPOTCHHBIC
cvecn. COCTaB cMeceil; OOBEMHAs M MACcCOBast AOTH KOMITIOHEHTOB CMCCH, MaccoBas A0
TIPUMECEH.

Jlucnepcunie cucrembl. [ToHATHE O AUCTIEPCHOH cucTeMe. JlcnepeHas (aza u AUCTIEPCHU-
ondas cpeaa. Knaccnuranys AUCIEPCHBIX CHCTEM. [louaTe O KOJLUTONAHBIX CACTEMAX,
Jlemoncmpayuu

Moenb KpACTANINYECKON PEIISTKY XNI0pr/a HaTpus.

OG6pasibl MUHEPAIOB ¢ HOHHOM KPUCTAUIMIECKON PEUIETKON KAIBIHTA, TATHTA.

Mozena KpUCTANIHIECKAX PEIIETOK «CYXOTO JIbAA» (wmu Homa), anmasa, rpadura (win
KBapIa).

[TpuGoph! HA KUAKUX KPUCTANIAX,

Obpasupl PA3THIHBIX JUCIEPCHBIX CHCTEM: 3MYJIbCUil, CYCTIEH3UH, a’pOo30MicH, TeNcH U
30IIEH.



Koarynsamus.

Cunepesuc.

Dddext Tanpans.

Jabopamoprsie onbimyl

TIpUroTOBJICHHE  CYCIICH3HH kapOoHara Kajelius B BOIC.

Tlonyueane 5MYJIBCHA MOTOPHOTO Macia. O3HakOMJIEHHE €O

CBOICTBAaM IMCHOEPCHBIX CHCTEM. - |

Hpoduasusie u npodeccuonarbio IHAUUMbIE remenmsl cooepicanua. I1oMIpHOCTb
CBA3M U TOMPHOCTH MoneKyisl, Konpencaums. Tekyuects. Bosronka. Kpucrammisam.
Cybnpmanmss ¥ JgecybnaManns. Anomanvu Guswueckux cBoifcts Bozpl. Kuaxue
KpUCTAUTB. MuHepanbl ¥ TOPHBIE HOPOABL KaK NPUPOAHBIE CMECH. OMYJIBCHH H
cycnemsud. 30m (B TOM YMCIE anposonn) u renu. Koarynamas. CHHEPEINC.

1.4, Booa. Pacmeopst. Dnekmpoaumudeckdsn Ouccouuani

Bona. Pacreopel. PacTBopenue. Bojaa Kak pacTBOPUTCIE. PacTBOPUMOCTb BEMIECTB.
HachleHHEE, HEHACHTIEHHBIE, TIEPCCHIIICHHBIE PACTEIDDI. 3aBUCUMOCTH PACTBOPUMOCTH
ra30B, KUAKOCTCH K TBEPABIX BELIECTB OT Pa3siUiHbIX (haKTOPOB.

Maccosas A0 PacTBOPEHHOTO BEICCTRA.

DJIEKTPOJIHTHYECKAS AUCCOLMALIHSL. DIEKTPOILUTHL B . HE3NEKTPOHTHL.

DNeKTPONUTHUECKAs Tuccorraims. MexaHu3mbl MEKTPOIMTHYECKON IUCCOLHalMi JULA

BEIICCTB € pa3nU9HbIMU  THIIAMW XUMH4eCKOH  cBs3W. | MApaTUPOBAHHBIE U

HErHAPaTHPOBAHEEIE KOHEL (CTENEHb MEKTPOTUTUUECKON JIHCCONMALNH. CuibHBIE B

craboie AnexTponuTsl. OCHOBHBIC [TOJTOKCHUA TCOPHK IMMEKTPOIMTHICCKON JANCCOLUAITAH.

'KacnoTel, OCHOBAHHUSA M CONH KaK SIEKTPOIUTHI.

Jemoncmpaynu

PacTBOpMMOCTD BEUIECTB B BOJC. CoOupaHye rasoB METOIOM

BEITECHEHHA BOIbl. PACTBOPEHUE B BOJE CEPHOHA KUCTIOTHL 1 conei

ammopusi.  OO0pasmel  KPHCTAIOIMAPATOB. H3roToBicHHE

THUIICOBOM MOBA3KM.

VcHbiTanke PACTBOPOB ICKTPOIHTOB M HESNEKTPOIUTOB Ha HPEAMCT JUCCOLIMALIUY,

3aBHCUMOCTh CTENEHH JIEKTPONUTHIECKON ANCCOUMaNH YKCYCHOH KHCJIOTHI OT Ppas3-
GaBJIEHHUS PACTBOPA. '

JIBHEHUE OKPAILEHHBIX HOHOB B 3JICKTPUMECKOM IIOJIC.

TIpuroToBIicHUE KECTKOH BOJB! H YCTPAHCHUE €€ HCCTKOCTH.

HoHuTsl.

O6pa3sipl MEHEPATbHBIX BOJ PA3JIHYHOTO Ha3sHAICHAA.

Ilpaxkmuueckoe 3anamue

IIpuroToBneHne pacTEOPa 3a1aHHON KOHIESHTPALILH.

Hpogunsrvie u npoPeccuoOHAIbHO IHAUUMbIE ITEMEHINDL cooeprcanid. PacTBOpeHUE

KaK  (U3MKO-XUMHIECKHH  TpOLEce. Temnosple >pdexTst 1Opu  pacTBOPCHUU. .
Kpucranmorugparsi. Pererne 3a8a9 H2 MAcCOBYIO JIONIIO pacTBOpEHHOro BemecTsa. 1Ipu-
MELEHHE BOIBL B TEXHWIECKMX HemsiX. JKecTKOCTh BOBL 1 croco6sl ee yerparenns. Mu-
HEPAJIEHBIE BO/IBL. |
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1.5, Knaccugpuxauua Heop2anutiecKux coeOnHenuil u Ux ceolcmea

KueaoTbl B uX cBoiicTBa KHCIOTH KaK SJICKTPONWTHI, UX KIaccu(puKanya mo pas-
JIMYHEIM [PH3HAKAM. XUMHUIECKUE CBOACTBA KACTIOT B CBETC TCOPHH SEKTPOIUTHIECKOH
jmccomarui. OCOOEHHOCTH B3aMMOACHCTBHS KOHIIEHTPUPOBAHHOH CepHOH H A30THOM
KuenoT ¢ meTammams, OcHOBHbIE ¢HOCO0b MOMYUSHIS KHCIOTDL.

OcroBaHus B NX cBoiicTBa. OCHOBAHMS KaK 3JICKTPCIIUTEL, UX KnaccuHkaumsa Mo pas-
JTAYEHM Ipu3HaKaM. XUMHEYECKHUE CBOHCTEA OCHOBAUYH B CBETE TCOPUH IIEKTPOIUTUNE-
CKOM  THCCOLMALIM. PasloxeHUe HEPACTBOPHMEIX B BOJIC ocHosauuii. (OCHOBHBIE
cnocoBbi IONyUEHNA OCHOBAHWH, _

Conn u wx csoficrBa. COnM Kax 3MeKTponuThi. COMM CPEIHAE, KUCIbIC 1 OCHOBHBIE.
XuMUUecKde CBOMCTBA COJNCH B CBETC TCOPUH MMEKTPOITUTHICCKON  TACCOLHALIMH.
Crioco6s1 TosTydeHus coneti. I aapomms3 coJen.

Oxcuasl 1 ux cpoiicTea. Coneobpasyromue 1 HeCOJ1e00pasyiomue okcuibl. OCHOBHHIE,
ampoTepHBlE U KHUCIIOTHEIE OKCHIBI. JaBHCHMOCTH XapakTepa OKchjaa OT CTCTICHH
OKMCTIEHUsS O0pas3ylouiero ero Metauia. XHMUIECKHAC CBOMCTBA OKCHIOB. [lonydycHHS
OKCUNOB.

Jemoncmpauuu

BiauMofeicTBrRE A30THOH M KOHICHTPHPOBAHHOH CepHOM KHCIOT ¢ METalIaMH.
Topenue docdopa 1 pacTBOPEHHE NPOYKTA FOPEHIA B BOJC. ITosyueHne ¥ CBOWCTBA
am(OTEpPHOr0 THAPOKCHIA. HeoGpaTuMbiii THAPOIN3 KapOuaa KabIus. OopaTtyuMerit
TH/PONH3 CONEH PASTHEHOTO THIIA. ‘
JlaGopamopsie onvlinsl

HcnblTanye pacTBOPOB KMC/IOT HATHKATOpaMU.

B3apMOneHCTBHE METAINOB € KACIOTaMH.

BzaumoneiicTBue KHCIOT ¢ OKCHIAMMY METALIOB.

BsaumoaeicTBAE KACIOT ¢ OCHOBAaHUSAMMU.

B3auMoaeCcTBHE KACIOT ¢ COIAMM.

YcnipiTaHNe PACTBOPOB IEJoued HHARKATOPAMH.

BsaymMozaciicTBrE MENodeH ¢ CONIAMA.

PasnojeHHe HePACTBOPUMBIX OCHOBAHMIH.

BsaumoeiicTBHE CONICH ¢ METATaMH.

B3auMOACICTBHE CONEH APYT ¢ APYIOM.

I'maponu3s conei pasnuyHOro Tura.

Hpodunsuste 4 NPOHECCUOHAILHO IHAUUMBIE iemenmsl cooepycanun. 1lpasuna
pasGasnenus cepHod kmenorsl. Memonb3osatue CEepHOM KHCIOTHl B NMPOMBIIICHHOCTH.
Exue meaody, uX HCIOoNb30Banie B NPOMBIIUICHHOCTH. Tamiedas ¥ HeraileHad U3BECTh,
WX OPHMEHEHHUE B CTPOUTENHCTRS. 1 HIIC 1 anebactp, rMNCOBaHUE.

Tlousitue o pH pactBopa. KucnoTtHas, nenoTHasd, HeHTpasibHas cpeia pacTBOPOB.

1.6. Xumuueckue peakuiu

Knacendpukauud XHMHAYECKHX peakuuii. Peaknmy COCAMHEHHMS, Da3JOKCHUA, 3a-
Meuterus, obmena. Katanutnueckue peakuuu. ObpaTuMbie # HeoOpaTHMBIE PEAKIMUH.
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[ OMOTEHHEIE ¥ TETEPOTEHHBIC PEAKIMH. JK30TEPMHICCKHE 1 SHIOTEPMIUIECKHE PEAKITAH.
Temnosoit 2dhekT XUMIUISCKUX PEAKIHH. TepMOXHUMHUUECKUE YPABHEHNA.
OKHCIHTEILHO-BOCCTAHOBHTEIbHbIC peakuuy. CTenenb OKHCIICHM. OxkucagTenph U
BOCCTAHOBICHHE. BOCCTAHOBHTENE W OKUCHCHNE. METO/L SIEKTPOHHOIO Ganadca Ans CO-
CTABJICHYS YPABHEHUH OKUCIHTEIBHO-BOCCTAHOBUTCLHBLX peaKLyM.

CKOpOCTh XHMHUUECKMX PeAKIUi. TToHATHE O CKOPOCTH XWMUYECKHX PCAKItuH. 3aBucy-
MOCTB CKOPOCTH XUMHUECKHX DEAKIHH OT PAsTH4HBIX akTOpPOB. MPUPO/ISI PEArUPYIOIINX
BEIECTB, MX KOHUCHTPANMH, TEMIICPATypsl, TOBSPXHOCTH COIPMKOCHOBCHUS U
UCTIONB30BAHHNs KaTaIn3aToPoB. . :

OGpaTHMOCTh XUMHIECKHX peaxnpii. OOpaTinMbie W HeoOpaTuMBIe peakiuu. Xumyye-
CKOE PaBHOBECHE U CHOCOOB! €ro CMEILCHU.

Jlemoncmpanuut

[Iprmepsl HEOOPATHMBIX PeaKiyi, ATyIIKX ¢ 00pa3oBaHUEM OCAIK, 1332 WITH BOJBL.
3ABHCHMOCTE CKOPOCTH PEAKIIMA OT IIPAPO/IBT PEAarupyIOMUX BOMECTE.

B3auMo/IeHCTBIE PACcTBOPOB CEPHOH KHCIIOTEI ¢ PACTBOPaMH THOCYNB(aTa HATPUS pas-
JTAYHOM KOHIECHTPAUY U TCMITICPATYPhI.

Moaenp KAMALETO CIIOA.

3aBUCHMOCTH CKOPOCTH XMMHYECKOH Peakiih OT TIPUCYTCTBUA KATAM3aTOpa Ha MpuMepe
pPa3IOKEH s IEPOKCHA BOAOPOAA C MOMOTIBIO IMOKCHIA MAapraHila ¥ Karaaasbl.

Mopenb 2IeKTPoiu3epa. :

Moep 2MeKTPOTM3HOM BaHHbL IS [OIYUCHAS ATIOMAHKRA.

Mozes KONOHHBI CHHTe3a aMMUaKa.

Jlabopamopnuvie onvimot

Peakis 3aMELICHIA MEIM HKENe30M B PaCTBOPE ME/THOTO KyTIOpoca.

Peaxiuy, uayige ¢ 00pa3oBaHHeM OCAnKa, ra3a Ui BOAbI. :

3aBHCHUMOCTD CKOPOCTH B3aMMOAICACTBHS COMSHOM KMCIIOTBI C META/LTAMM OT WX TIPUPOJBL.
3aBUCUMOCTL CKOPOCTH p3auMOAEHCTBUA IIMHKA C COMIEON KHUCIOTOH OT €€ KOHLICH-
TpalHu.

JaBUCHMOCTh CKOPOCTH B33aHMOJEHCTBUA OKCHAA MCIKM (II) ¢ cepHO# KKCJIOTOH OT TEM-
epaTyphl. -

Hpogunsnvie u npoqbeccuouwlbuo‘ suauumsie nemenmol codepycanua. Tonsrue 00 -
HMEKTPOIH3E. ONEKTPONMU3 PACILIABOB. JeKTPONM3 PACTBOPOB. OJICKTPONUTHYECKOS
nonmyseHue amomunus. llpakTnueckoe MPAMCHEHNE MeKTpoam3a. [ anbBaHOILTACTHKA.
[anbpanocrerus. PapunupoBarue [IBETHEIX METALIOB.

Karamns. TOMOTEHHEbE ¥ IETEPOTECHHBIC KATATM3aTOPHI. 11pOMOTOPEL. KaranuThuecKue
anpl. UarunGuTopsl.

TIpoM3BONCTBO aMMHUAKa: ChiPbE, anmaparypa, HayuHbIC MPUHITAIIBL.

1.7. Mematpl H HEMemMatbl

Meramnbl. Oco0eHBOCTH CTPOSHKs aTOMOB U KPHUCTAILIOB. duznyeckne CBOUCTBA ME-
tannos. Kinaccudukauys METALIOB TO PAa3TUYHbIM NPH3HAKAM. XUMHYCCKAE CBOMCTBA
METAJLIOR, DNEKTPOXUMUUECKUN Psiji HANPKEHUH METAIIOB. MeTamioTepMus.

O6mpe crocobsl MoaydeHus MeTauos. [loHATHE O MCTALTYPIAH. [TupoMeTaniyprud,
rMAPOMETALTYPTHA K SNICKTPOMETAILTYPTUA. CruiaBbl USPHBIC U IIBETHBIC.
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Hemera uibl. OcOBEHHOCTH CTPOEHKA aTOMOB. HeMeTabl — NMPOCTHIC BEIECTBa. JaBH-
CAMOCTH CBOMCTB TIalOT¢HOB OT WX TIOJIOXKCHUA B [EPHOAUIESCKON  CUCTEME.
OKUCTUTENbEBIC U BOCCTAHOBMTENbHbIE CBOHCTBA HEMETAUIOB B 3aBACHMOCTH OT uX
TTOJIOMKCHIS B PALY MICKTPOOTPULIATCIIBHOCTH.

Jemoncmpanuu

Kosnnmexous MeTanioB.

BsauMoaeiicTBHE METAIOB ¢ HEMCETAJUIaMH (bkene3a, UMHKA W AIOMUHUA C© CEPOH,
ATIOMHHHUS ¢ HOAOM, CYPbMBI ¢ XJIOPOM, TOPCHUC JKEIIC3d B XJope). ’
T'opeive METaILIOB.

ANIOMHUHOTEPMHA.

KomieKims HeMeTATIOB. | OpEHMe HEMETAIOB (CEepsl, docdopa, yrns). BeITECHEHHC
MEHEE AKTHBHBIX FAIONCHOB M3 PACTBOPOB KX COJIEH 0016€ aKTHBHBIMY raJTOrCHAMM.
Moenb TIPOMBIIUICHHOM YCTAHOBKH JUist MPOUSBOACTBA cepHOH KuenoTH. MoJens neun
s obxura n3eecTHAKA. KoaneK1un MPOAYKIMH CHIMKATHOH IIPOMBIILICHHOCTH (cTexna,
dapdopa, PasHca, HEMEHTA Pa3IMIHbIX MAPOK H ap.).

JlabopanmopHsie Onbimbl

3akanKka 1 OTIYCK CTAJIH.

O3HAKOMIIEHHE CO CTPYKTYPaM¥ Ceporo i OeNoro uyryHa.

Pacmo3HaBaHue pya JKenesa.

Hpaxmuueckue 3aHAMUA

[onyuenne, codupanue H pacno3HABAHUE Ia308.

PelneHUe SKCTIEPUMEHTAIIBHbBIX 3a4at.

Hpogunvusie u npogeccuonanbio HAUMBIE yemenmsl cooepycanuan. Kopposus
METANIOB: XUMHUYECKAs W SIEKTPOXHMUUECKas. 3aBHCHMOCTb CKOPOCTH KOPPOSHH oT
YCHOBHIM OKDYKaroIeH cpeanl. Knaccndbukanys KOPPO3UH METALIOB IO pasnKUHBIM
npu3Hakam. CnocoObl 3aHTEL MCTAJIOB OT KOPPO3KA.

TIpon3BOACTBO YYT'YHA H CTANK. _ '

[Tonyuenne BEMETAIOB (pakIHOHHOH IEePErOHKOM JKHAKOrO BO3ZyXa M SNEKTPOIN3OM
PAcTBOPOB WK PACILIaBOB JJIEKTPONATOB. '

CumxaTHaA TPOMBIIUICHAOCTE. 1IPOU3BOACTBO CEPHOM KMCIOTHI.

2. OpraHu4ecKas XuMus

2.1. Ocno6Hbie NOHAMUA OP2AHUYECKON XUMUL U MEOPUA cmpoenun
OPAHUYECKUX COCOUHEHUTL

[peamer oprannueckoil Xumuu. IIpApoOAHEIE, HCKYCCTBCHHBIC H CUHTETHUECKUE Opra-
nueckue semectsa. CpapHEHUE OPraHAIECKIX BEIIECTE ¢ HCOPTaHHICCKUMU.
BaleHTHOCTh. XMUMHUECKOe CTPOSHHE KAK TIOPSA0K COEANHEHHS aTOMOB B MOJICKYJIbL TIO
BAJICHTHOCTH. -
Teopust CTPOeHUs] ' OPraHHYIECKHX coequnennii  A.M.Byraepopa. OCHOBHBIC
HOJIOERMST TEOPHH XMMHYECKOTO CTpoehus. Isomepus u HM30MEPHI. XUMHIECKUE
GOPMYJIBL B MOACTTH MOIICKYJI B OpraHMdSCKOl XHMHH.
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Knaccuduxaumsi OpraHydecKux BelIecTB. Knaccuuranps BEIIECTB MO CTPOCHMIO
YTIEPOAHOI0 CKENETa ¥ HATMYHIO (YHKIIMOHAIBHEIX 1PYTIL I OMONIOTH Y TOMONOTHA. Ha-
gana momenknatypst IUPAC. _
Knaccupukanysi peakumsi B OpraHuvecKoil XMMHH. Peaxiuy IpUCOEARHEHMs (THAPY-
pOBaHWs, TAJOreHUPOBAHKA, THAPOTATOTCHIDOBAHIA, rufparanyy). Peakuuy oTmesie-
HiIA (AETW/PUPOBAHNA, ACTHAPOTANOTreHHPOBAHNA, geruapararmy). Peakuuy 3aMCIICHHA.
Peakiyi H30MEPH3ALIHN.

Jemoncmpauuni :

Mogeny ‘MOJEKyll FOMOITIOrOB K M30MEPOB OPraHUICCKHX coeguiennii, KaueCTBEHHOEC
oGHapyKeHHe YINEPOIa, BOAOPOA U XJI0pa B MOIICKyax OpraHUIECKHX COCMHEHHH.
Jlab6opamopHblii Onblm

W3roToBNEHBE MOENESH MOJIEKYJ OPraHAMCCKNX BEICCTB.

Hpodunbrvie u npoPeccUORAIbHO IHAUUMbIE Jremenmyl cooepiycanua. llousarre o
cyGcTpaTe W pearcute. Peaxupu OKACHCHUA U BOCCTAHOBIEHYS OPraHMHCCKUX BCLICCTE.
CpasHeHne Knaccuuxanuy coequueHuii M KIaccurKalMy peaKuyil B HEOPraHUIeCKON
W OPTaHUICCKON XVMUN.

2.2, Vzneao0opoosl 1 ux HPUPOOHbIE UCHOUHIKIL

AJKanbl. AJKaHbl. TOMOJNOTHYECKHH psi, M30OMEpUs B HOMEHKIATypa ajKaHOB.
X MIGecKHe CBOHCTBA ATKAHOB (METaHA, JTAHa). TOPCHUC, 3aMEIICHHS, PasNONCHHC,
JAETHJPUPOBAHHKE, IIpyMecHEHHIE ANKAHOB HA OCHOBS CBOMCTB.

AJIKeHBl. DTWICH, €r0 TNOgyyeHue (JeTHAPHPOBAHUCM 3TaHa, AenoauMepu3anueit
HONMmaTHeHa). TOMOJIOTHYeCKHH s, H30MEpHs, HOMCHKIATYDA AJIKEHOB. XUMUYCCKHE
CBOICTBA YTWIEHA: TOPEHNe, KaUECTBEHHbIE PeaKiuu (0becIBeunBaHue OpoMHOH BOASI U
pacTBOpa IIEPMAHIAHATA KAIMsL), THAPATALKs, TONHMEDH3ALIA. [IpyMeHEHNE STUICHA HA
OCHOBE CBOHCTB. _

Tlnennst 1 kaydyKks. [[OHATHE O AMCHAX KAK YIIEBOZOPOAAX ¢ AByMA JABOMHEIMYA CBA3IMH.
ConpsukeHHbie AWeHb. XHUMHHYeCKHe CBOHCTBA Gyraamena-1,3 W m3ompeHa: obecnpe-
ypBaH@e OPOMHOM BOJBI W MOJMMEPHU3AUKS B KAYUYKH. HaTypaibHBIH ¥ CHHTCTHIECKUE
Kayuyku. PesuHa. | '

AJIKHHBL AleTwieH. XPMUUYECKUE CBOMCTBA aUETWICHA! TOPEHHUC, obecBeUYNBaHIE
GpoMHON BOIB!, IPHCOSTMHEHNH XJIOPOBOAOPOAA ¥ THAPATALIL. [TpriMcHEHHE ALICTUICHA
Ha OCHOBE CBOMCTE. MeKK/IaccoBas H30MEpHA ¢ alkaucHaMu.

Apenbl. Berson. Xumuyeckue cpolicTBa OEH30JIa: TOPEHUE, PEAKUHH 3aMCEIeHrA (ra-
JIOTEHUPOBAHHAE, HUTPOBAHKE). IIpUMEHENHE GeH301a Ha OCHOBE CBOUCTB.

IlpupoasHeie UCTOYHUKH yruiesooponos. [TpupoHbIA a3 COCTAaB, UPUMEHEHHUE B Ka-
YecTBE TOILTHBA. :

Hedts. Coctas n nepepaboTka Herd. Llieperornka gedTn. HedrenpomayKTsl.
Hemoncmpayu

[Copenne MeTaHa, JTWICHA, aleTHIICHA.

OTHOIICHHE METaHa, STHIICHA, AlETANCHA B OEH30/1a ¥ PAacTBOPaM [IePMAHTanata Kanus 1
OpOMHOH BOAE. - -
Tlonyyenue STWICHA peakuued Jervaparanui STaHona, aneTwieHa — THIPOIA30M
KapOuja Kanblys.
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PasnoskeHKME KaydyKa TDH HATPEBAHMHM, WCIBITAHHE MPOAYKTOB DasTONCHHA HA He-
peneIbHOCT. '
Komnexims of6pazuos HedtH U HEQTEIPOAYKTOB. Komneknusa «KameHHBIA yroinb H
IPOIYKIHAS KOKCOXHMUIECKOrO IPOU3BONICTRAY.
JlabopamopHbvie ORIyl
O3HAKOMJICHUE C KOJLIEKIHEH 06pa3noB He(TH U MPOAYKTOB €€ niepepadoTKH.
O3HAKOMJICHEE ¢ KOJUTEKIHel KayuyKoB 1 06pastaMu H3eNui U3 pe3HHbL.
Hpogpirousie u nPoPHecCUORATLHO FHAUUMBIE nemenmol  codepycanud. Ilpasuno
B.B.Mapkosrukosa. Knaccadukanma # Ha3HA4CHAC KayqyKoOB. Knaccudnxauus u
Ha3Hadyenue pe3ud. BynkaHn3amd Kaydyka.
TMonyyeHue aUETHIEHa NHPOJIM30M METaHa U kapbumaeiM  criocofom. Peaxrusg  1io-
IAMEPH3alPH BUHUIXI0pHAA. IOMMBARMIDUIOPNA W €ro npumeneHue, TpuMepu3anusa
areTuneHa B OEH307.
TlousTre 06 SKCTpaKiuy. BocCTaHOBIEHHE HUTPOOCH3ONA B aHWIMH. TomonoruuecKui
pan apenos. Tonyon. HuTpopanue Toyoia. Tporun.
OCHOBHBIE HAIPABJIECHNM MPOMBITILIEHHON nepepaboTKy IPUPOAHOTO rasa.
TlomyTHs1H HedTAHOM ra3, ero nepepaboTka.
TIpoiecchl TIPOMBIILUTCHHOH nepepaboTKM HE(TH: KPEKHUHT, pudopMuHr. OKTaHOBOS
YHCIO GEH3MHOR ¥ LIETAHOBOE YUCHO AU3CIIBHOTO TOIIHUBA.
KOKCOXUMHUYECKOE TTPOH3BOJCTBO U €0 MPOIYKIHA.

2.3. Kucnopoocooepycaujtie op2anuyecKue COeOuHenusn

- Croapro. [onyuenne >TaHoNa OPOKSHUEM TIIHOKO3bI U rugparanueil sranena. ['napox-
CPIbHAS TPYINA Kak (pyHKUpOHaIbAAs. [JOHSTHE O NPEACIBbHAIX O/IHOATOMHBIX CIMpTax.
X UMHUECKIE CBONCTRA FTAHOA, B3aUMO/IEHCTBHE ¢ HATPHEM, 0OPA30BAHKE IPOCTHIX H
CIIOAHBIX HPUPOB, OKMCICHUE B ambaerui. llpumencHue 3TAaHONA HA OCHOBE CBOWCTE.
AJIKOTONM3M, €r0 ITOCNEACTBYS JUIS OPraHk3Ma YeJJOBEKa M MPC/yPEKIACHHC.

[nuuepud Kak TPEJCTABUTC]b MHOTOATOMHBIX  CITHPTOB. KauecTBeHHAs peaknus Ha
MHOTOATOMHBIE CIIKPTEL. |IprMenenye rnnepruHa.

®enon. Du3MHECKHE ¥ XMMUUCCKHE CBOKCTBA (BeHGIA. BiapmHoe BIMSHHE aTOMOB B
Moiekyse (peHona; B3auMOACHCTBHE ¢ TMAPOKCHIOM HATPUA H a30THON xucnmotoit. 1lpu-
MeHeHue (PEeHOJIA HA OCHOBE CBOMCTB.

AJbaergapl. [lonaTue 00 agpaerniaax. AnpaerufHas Tpyfdmna Kak QyHKIIUOHAIBHAA.
OOpPMaAIBIETHA 1 €T0 CBOHCTBA! OKUC/ICHUE B COOTBETCTBYIOMIYIO KHCIIOTY, BOCCTaHOBIE-
HHE B COOTBETCTBYIOIMN cnupT. IlonyyeHue anbAacTu10B OKUCIICHACM COOTRETCTBYIOIIHX
crmpToB. [IpuMeHeHre (hopMaTbIeriia Ha OCHOBE CT0 CBOICTB.

KapGoHoBble KHCA0THL TTOHATHE O KAPOOHOBEIX KHCIOTAX. KapOokcumbpHas rpymna Kak
(byHKITHOHAIIbHAS. T OMOJIOTHYECKHIT P TPEACNBHBIX OJAHOOCHOBHBIX KapOOHOBHIX
kucaoT. IlonyueHue KapOOHOBBHIX KHMCIOT OKMCIEHHEM AlbACTHAOB. XAMHYECKHE
CBOMCTBA YKCYCHOM KHCIOTHI: OOIIME CBOWCTBA ¢ MMHEDAIBHBIMH KHCJIOTAMH H peakLusg
sTepudu-Kalum. TIpyMeHeHYEe YKCYCHOH KUCHOTH HA OCHOBE CBOMCTB. BrICIIME KUAPHBIE
KHCJIOTHL HA TIPAMEPE TAlIbMUTHHOBOW U CTEAPHHOBOM.

Crioncebie Qupsl # KUpbL 1IONyYeHHe CITOKHBIX adupoB peaximenn ITepH(UKALHH.
Croxupie 3upb B TIpEpoAe, ux 3Hauenve. [IpMMEHEHNE CITIOKHBIX >dupoB Ha OCHOBE
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cBOMCTB JKUPBl KAK CIIOXKHBIE (UL, Krnaccuuraips xupoB. XUMUYECKHC CBOHCTBA
JKHPOB. TMAPOIU3 M TMAPUPOBAHKE JKHKHX IJKMPOB. TlpyMeHeHue JKHPOB HAa OCHOBE
ceoiicrs. Mena.

Vraepogpl, YIJIEBOAb, HMX KIacCHpUKALMA MOHOCAXAPHAD! (rmroko3a, (pyKTO3a),
JECaXapUIEl (caxapo3a) ¥ moNncaxapuabi (Kpaxmat u OeJLTIoN0sa).

MOKO33a — BEMIECTBO ¢ IBOMCTBEHHOM (QYHKUMEH — albACTUNOCHHPT. XUMHPUYECKHE
cBOMCTBA IIOKO3bL. OKMCICHME B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHKE B copout,
cruapToBoe Gpoxenne. [ [PUMEHEHHE TIIFOKO3EL Ha OCHOBS CBONCTB.

3HAYCHUE YITIEBOLOB B XUBOW HPUPONC M JKU3HM USNIOBEKA. [oHsTHE O PEaKIUAX HOJIHU-
KOHJICHCAUUHY ¥ AIPOJIA3a HA IIPAMEPES B3aMMOTIPEBPAINEHIAN  TJHOKO32» MONHCAXapUL.
Jemoncmpauuu '

OxucAeHAE CTIMPTA B allbJICTHIL

KauecTBeHHbIE PEAKI[M HA MHOTOATOMHBIC CIIMPTH!.

PacTBopuMOcTs QeHosia B BOjAE NPU OOBMHOM TeMIieparype M HarpeBaHuu.
KauecTeHHElE peaknuy Ha (eHOJL.

Peaximsa cepeOpsTHOTO 3epKaia abACTUAOB M TITFOKO3BL.

OKUCIICHAE AMBACTHIOB U TIIOKO3E B KMCJIOTY C ITOMOIIBIO TUAPOKCHIA MEMH (II). Ka-
yecTBEHHAN peakius Ha kpaxmail. Komnneknus 3(pUpHBIX Macell.

Jlabopamoprsie onvlmyl

PacTBOpeHUE INIKICPHHA B BOAE U B3aEMoaeticTere ¢ Thapoxcuaom mean (1D).

CBOiicTBa YKCYCHOM KHUCIOTH, 00111e €O CBOMCTBAMY MUHEPAIBHBIX KHUCIIOT.
JloKa3aTensCTBO HENPEAENLHOTO XapaKTepa JKUAKOro Kupa.

B3auMoIeiCTBHE TIIOKO36l B ¢aXapo3s! ¢ THAPOKCHIOM MC/IH (10).

KauecTBeHHAA peaKmusi Ha KpaxMal. , : ,
Hpodurvhsie u NPoPECCHOHANLHO IHAUUMBIE IIEMEHIIB codepycanusn. MeTwioBbii
CITUPT M €T0 HUCHOJB30BaHME B KAUSCTBE XAMUICCKOTO ChHIPBAL. TOKCHWIHOCTh METAHONA U
MpaBrila TeXHHUKY 0€30MACHOCTH IPH paboTe ¢ HAM. OTIWIEHTJIAKONb U €10 IPHMCHEHHC.
TOKCHYHOCTE STHICHITIMKONA U IPABANIA TEXHUKM O€30TIaCHOCTH TIPH paboTte ¢ HUM.
Tonyuenne Gerona U3 NPOAYKTOB KOKCOXMMUYECKOr0 IPOU3BOICTEA 1 M3 Oensorna.
TlonukoHaeHcaus dopManpiernia ¢ (eHonoM B (GeHONOGOPMATHACTHAHYIO CMOITY.
AneTanpaeru. [onATHe 0 KETOHAX HA OPUMEPS ALCTOHA. TlprmeneHue aUETOHA B T€X-
HHUKE ¥ MIPOMBIIIUIEHHOCTH. '

MeuorooGpazue KapOOHOBBIX KHCIIOT (lLaBeNeBOX KHCIIOTHL KaK ABYXOCHOBHOH, aKpHIIO-
BOI KMCIOTH KAK HENpeAebHOM, OeA30MHON KICAOTEE KaK apoMaTAIecKOi).
[InenkooOpasyolpe Macia. 3aMeHa JKHPOB B TCXHAKE HCIMINCBLIM cripbeM. CuHTE-
THYECKHE MOIOIIHE CPE/ICTRA.

MOJIOYHOKHCTIOe OposkeHue IIFOKO3bi. KHCIOMONOYHbIE NPOAYKTHI. CH10CcOoBaHHE KOp-
MOB. Hutposanue 1e/umono3sl. IIMpOKCHIMH.

2.4, Azomcooepacauque op2anuteckue coeOutenua. Lonumeps

AmpHbL Jlomstie 00 amuuax. AmudaTH4ecKkie aMHuHBI, UX KiaccupuKanms ¥ HOMEH-
KnaTypa. AHWIHH KaK Opragudeckoe ocHopauue. [1onyueHne aHuIiHa 13 auTpobeHs0Na.
[IpuMeBeHUe aHATMHA Ha OCHOBE CBOMCTB.
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AMWHOKHMCJIOTBL AMWHOKHCIIOTH Kax aMoTepHsie qudyHKIMOHAIBHEIE OPraHA4YeCKue
COEMUHCHUA. XUMWUECKHE CBOMCTBA aAMWHOKHCIIOT. B3aUMOJACHCTBHE € [UENOYaMH,
KUCIOTaMK W APYr ¢ JApyroM (peakuds TMOJNMKOHAeHcauuu). llentuaHas cCBsI3h U
nonumenTuasl. [IpumMeneHne aMUHOKUCI0T Ha OCHOBE CBOMCTB.
Benxn. IlepsuuHas, BTOPUYHAS, TPESTHYHAS CTPYKTYPH O€lkoB. XMMHUUYCCKHE CBOMCTRA
OCITKOB: TOPEHHE, ACHATYPAIMA, TUAPOIH3, IIBETHHIC PeakIud. buonornueckde QpyHKIMY
OEIKOB. '
ITommepsl. benxu v nonucaxapusl Kak OMONOTAMEPEL.
ILnactmaccenl. [lonydenne moMuMepos peakiel MONMMEPH3AINN U MOTAKOHACHCALHUH.
TepMOIITACTHYHBIE U TEPMOPEAKTHBHbBIE ILTACTMACCHL. 1 IpeICTaBUTENU NIACTMACC.
BoJaokna, ux knaccuduxauns. Ionyuenne BonokoH. OTAeNbHbIE MPEICTABHTEIN XH-
MUYECKUX BOJIOKOH. '
Hemoncmpanuu
BsauMomeiicTBrue aMMHaKa ¥ aHWJINHA € COJITHOM KACIOTOM.
Peaxuus anumisHa ¢ GpOMHOMA BOJIOH.
Jloxa3arenbCTBO HATHYMS (DYHKIMOHANBHBIX TPYII B PACTBOPAX aMHHOKHUCITOT.
PacteOopeHne 1 OCKIECHUE OEIIKOB.
L{seTHBIC peakiiuy OENKOB.

~ ['opeHMe NTHYRETO NIEPA U IEPCTAHON HUTH.
Jlabopamopubsie onvimot
Pacteopenne OenKOB B BOJE.
O0napyskenue 6SITKOB B MOJIOKE W MCHOM OyIBOHE. - _
Jenatypanmsa pactpopa Oellka KypyHOIo SMlla CIIMPTOM, pacmopauu COJIEH TsDKeINbIX
METAIIJIOB ¥ TIPY HArPEBaHWH.
Hpaxmuueckue sannmusn
Petllenye 9KCNEPUMEHTATBHEIX 32/1a4 HA UICHTU(DUKALINIO OPraHuYECKUX COG,E[HHCHHH
PacrosHaBaHye M1acTMace ¥ BOJIOKOH.
IIpounvnsie u NPOGECCUOHANBHO 3HAUUMBIE ITEMEHMBL  COOCPHCAHUA. AMmn-
HOKANMpOHOBasds kucaota. KanpoH Kak OPeACTABUTENIb  MOJMHAaMUIHBEX — BOJIOKOH.
WCIONb30BaHUE THAPOIM3a OCAKOB B MPOMBIIUICHHOCTH.  [lOMMBHHIIXITOPHI,
nonuTeTpadropsTiiieH (tedion). Qenonodopmansaeruanpie muactMacesl. Lemtynonn.
[TpOMBITILIEHHOE TIPON3BOACTBO XUMHYECKUAX BOIIOKOH.
Temwt pehepamoe:

o lcTOpUS NOIyYEHUA W TPOU3BOACTEA AIOMHHHS.

¢ DEeKTPOIUTHYECKOE MTOJTyuYeHUE U PaQUHUPOBAHUE MEIH.

e JKu3Hpb u gesarensHOCTh [ J[38BH.

o Poip METAUIOR B MCTOPHH U€IOBEUECKOW IMBHIH3aUuH. MICTOpPHA OTEYECTBEHHOM

yepHoit MeTa/utyprud. COBPEMEHHOE METAIULY PTHYECKOE MPOU3BOACTBO.
e licropus OTEYECTBEHHON IBETHOM MeTannypruy. Poilb METAUIOB H CIUIABOB B
HAYUYHO-TEXHHUHECKOM HIPOrpecce. '
¢ Koppo3us MeTaI0OB U COCOOB! 3aUIUTEL OT KOPPO3HH.
o HueprHste WM 61aropoHeIe rassl.
e Poxgaromme COIM — TaJOreHsl.
e lcTopus IBEACKOM CIIMUKHA.
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Vicropus BO3HUKHOBEHHS ¥ Pa3BATHA OPraHUYECKON XUMUMU.
YWusHs 1 nesteasHocTs A. M. byTneposa.
Buranusm 1 €ro Kpax.

Pojih OTCUECTBEHHBIX YUEHBIX B CTAHOBJICHWH ¥ DasBATHAH MHpPOBOIl OprannyeckoH
XUMUH.

CoBpeMEHHBIC IPENCTABICHHA O TEOPHH XUMHUIECKOTro CTPOCHHUA.
"IKONOTHAECKUE ACTIEKTH MCTIONB30BAHUS YITIGBO/IOPOHOTO CBIPBA.

DKOHOMHUECKAE aClEKThl MEKAYHAPOAHOI'O COpr,IlHHlIeCTBa 10 HUCIQJIB30BAHKID
YTJ'IGBOI[OpO,[[HOFO ChIpbA.

Ucropns OTKpHiTUA H pa3paboTKM Ta30BBIX H HehTAHEIX MECTOPOXKICHAH B
Poccuitcxoii denepaLy. |

XUM¥MSA YTIACBOOPOAHOIO ChIPhST U MOA 6y mymias npodeccus.

VrIeBOAOPOAHOE TOILTHEOQ, T0 BUBI B HASHAUECHUC. _

CHHTeTHHeCKUE KAyHyKU: MCTOPHS, MHOT000pa3ne H NepClCKTHBEL.
Pe3HHOTEXHMUECKOE MPOM3BOACTBO M €ro Pojib B Hay4YHO-TEXHHYECKOM NPOrpecce.
CpapoyHOE IPOM3BOACTBO K POIIb XUMKM YITICBOAOPOAOB B HEM.

HedTh 1 €€ TPAHCIOPTAPOBKA KAk OCHOBA B3alMOBBIFOAHOI0 MEXKAYHAPOIHOTO CO-
TPYAHUYECTBA.
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TEMATUUECKOE IVIAHUPOBAHUE

TIpu peanu3auyi COACPKAHHA 061neobpaszosaTensHol  yueOHOR WCIHILIMHEL
«XuMua» B Opefenax OCBOCHH OTIOTI CIIO Ha Gaze OCHOBHOTO OOIEro obpazoBaHuA C
HOJTyHEeHHeM CPeAHETO obmero 00pa3OBaHMs. [0 CHEIUAISHOCTH CIiO 21.02.15
OTKpHITEE TOPHEIE PabOTH  TEXHUHIECKOTO npoduIist MPOPECCHOHATIBHOrO oBpasoBanus
— 117 uacos, U3 HBX ayaUTOpLAd (obs3aTenbHasn) Harpyska 0GY4ATOMIMXCA, BKIIIOMAA
nabopaTopHble ONBITHL @ MPAKTHIECKHUE JaHSTHI — 78 9acoB, BHEAYAUTOPHAN
camocTosTeNbHas pabota — 39 4acoB.

TEMATHYECKWIA TUIAH

HauMeHOBaHUE PA3AENOB U TEM Ko-po yacos| JIII3 KownTp. CamocT.
paboTsl
paboTs!
"1O6man HeOPraHUIECKan Xumus

BaepeHue 1 - - -

1. OcHOBHBIE NOHATHS ¥ 3AKOHEDI 8 4 1 4

2. Tlepuopmueckni 3akOH U Ilepuoauueckas 4 i - 2
cucreMa XUMUIECKHX DJIEMEHTOB
I W1.MeHneneesa 1 CTPOCHHE aTOMA

3. CrpoeHne BEIIECTBA 4 3 - 2

4. Bopa. PacTBOpHI. DREeKTPONUTHYECKAs 6 1 1 3
AUCCOL{HALIAA

5. Knaccudrrauus HEOPTaHKIECKHX 12 4 1 6
COENMHEHUH W X CBOUCTBA

6. XuMu4ecKye peakLuun 5 5 1

7. MeTanisl 1 HEMCTAILIBL _ 6 4 -

OpraHnYecKkas XuMus

3. OCHOBHLIE TIOHSNTHsS OPTAHUYECKOH XHMHUN 4 - - 2

TeopHs CTPOCHHUS OPTaHUIECKHX BEIICCTE

9. Y reBoaopoAbl H NX NPUPOAHBIE UCTOMHUKH 12 2 1 6

10. Kucnoponconepsramme OpTraHnYecKue 8 3 - 4

COeUHEHH

11. AzoTcomepaurue opraHuieckue CoeAMHCHNI. 3 3 1 4

[Tonnmepsl.

HAroro: 78 30 6 39

BueayIuTOpHAs CAMOCTOATEILHASA pabora

[ToaroToBka AOKNAMOB, pedepatos, 39

MHIMBUAYALHOTO TIPOEKTa ¢ HCMOJL30BAHUEM

UHHOPMALNOHHBIX TEXHOJIOTHH, U Ap.

[pomescymonunan anmecHanin 6 dopme dudpepenyuposaniozo auema
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XAPAKTEPMCTUKA OCHOBHBIX BU10B YUEBHOU AEATEJbHOCTU

CTYJIEHTOB

Copepxanue
o0ysienus

XapaAKTepHCTHKA  OCHOBHBIX  BHIOB AEATEIbHOCTH
cTynenToB (Ha YPoBHE yUeOHbIX AeHCTBHIL)

VMeHUe /1aBaTh OMPEENeHHe 1 OTIEPHPORATE CEAYIOMNMI XIMULECKUMU
IOHATUSMH: BEIUECTBO, XMMHUYECKMi  DIIEMEHT, aTOM, MOJIeKYyJa,
OTHOCHTENLHLIE ATOMHAS M MOJEKYySApHas Macchi, HOH, aJINOTPOTIHH,
H30TOTBL, KUMHUECKAs CBS3b, ODIEKTPOOTPULATEIBHOCTE, BAJEHTHOCTD,
CTereHbL OKWCIEHMs, MOJb, MOJUIpHas — MACCa, MOJIPHBIH  0OBEM
ra3000Da3HBIX BEIECTB, BEMIECTBA MOJCKYJIAPHOTO K HEMOJEKYJAPHOIO
CTPOEHHSA, PACTBOPHL, SIEKTPOSIAT M HEJIEK-TPOIUT, SJEKTPOIUTHECCKA
MCCONMALMS,  OKMCAWTENb W BOCCTAHOBMTENb,  OKHCICHHE M
BOCCTAHOBJIEHHE, TemnoBoil addekr peakuuy, CXOPOCTh XUMHYECKO
peaKiuu, KaTamus, XHMHYECKOe PABHOBECHE, YrJEpOIHBIH  CKETIET,
yHKIMOBAIBHAS TPYTITA, N30MEpYs, TOMOJIOTUA

OcuoBuBIC
3AKOHDLI
XHMUH

QOpMYTUPOBAHNE 3AKOHOB COXPAHCHMA MACCH! BEWICCTE I MOCTOSTHCTBA
COCTABA BELECTB.

V(TaHOBKA NPUHMHHO-CIEACTBEHHON CBA3M MEXAY COACPHKAHHEM ITHX
3aKOHOB ¥ HATIMCAHHMEM XHMudeckux (GOPMyn M ypaBHEHWH. YCTaHOBKA
3BOIOLMOHHOM CYLHOCTH MEHEIeeBCKON H coBpeMenHol HOPMYIHPOBOK
neprojuueckoro 3saxkona J{H Menneneesa. O0bacHenue HUIUIECKOTO
CMbiCHd CHMBONUKH HEPUOAWUECKON TabmuLBl XMMMHYECKUX SIEMEHTOB
1.1 Menzneneesa (HOMEPOB 3IEMEHTA, MEPHO/A, TPYNIBL) W -yCTAHOBKA
OpUUUHHO-CNEACTECHHON  CBABM  MexkAy — CTpOCHWeM  atomMa M
3AKOHOMEPHOCTAMU W3MEHEHHs CBOWCTB 3JIEMEHTOB U 00pa3oBaHHBIX UMH
BEIIECTB B [IEPHOAAX U Tpynnax.

XapakTepUCTHKa 3NEMEHTOB MajbiX H SONBIUMX MEPHOJOB IO HX
nonoxeHuto B [epHOANYECcKOi CHCTEME J .. Menneneera

OCHOBHEIE TEOpUN
XHMHH

VCTAHOBKA 3aBMCMMOCTH CBOMCTB XUMMWYECKMX BELIECTB OT CTPOEHHA
aTOMOB 00pa3ylolNX WX XAMUYECKUX 3JICMEHTOB. XapaxrepucTHKa
BAYKHEILIMX THUNOB XUMWYECKHMX CBA3eH #W  OTHOCHTENBHOCTH 3TO
THIOJOTHM.

O6bsicHeHHE 3aBHCMMOCTY CBOIMCTB BELIECTE OT MX COCTaBa H CTPOCHHA
KPHCTATLITAYECKHMX PEISTOK.

DopMyIUPOBKA OCHOBHBIX [ONJOSKEHHI TEOPHH  3JIEKTPOJIMTIUECKOM
JHCCOLMALNY 1 XapAKTEPUCTHAKA B CBETE 3TOH Teopun CBOHCTB OCHOBHBIX
KITACCOB  HEOPraHMYECKNX  COeRHHEHHH. DopMyTMPOBKA  OCHOBHBIX
[MONOXEHHI TEOPUM XUMWHECKOTO CTPOSHUA OPTaHHYeCKuX COEAUHECHUN H
XapaKTepUCTUKAa B CBETE OJTOH TEOpHH CBONMCTB OCHOBHBIX KIaccOB
OPraHu4ecKMX COeXUHEHNH :
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Baxueinumne
BelllecTRA
MATEpPHANLI

XapakTepucTUKa COCTABA, CTPOEHMA, CBOMCTB, MOJNYYeHMs W NPUMEHEHUR
BakuHeHumx Metamnos (1A u I A rpynn, amoMuHuHs, Kele3a, a B
€CTECTBEHHOHAYYHOM TNpoduiIe U HEKOTOPBIX  (-3IEMEHTOB) U uX
COEAMHEHUH.

XapaxkTepucTUKa COCTaBa, CTPOEHHSA, CBOWCTB, NOJYUEHUAS M NPUMEHEHMs
pakuerx HemerayuoB (VIIL A, VIIA, VIA rpynm, a TaKke azoTa U
dochopa, yraepoma u  KpemHus, BOOOpOIAa) W WX COEAWHEHUiL
XapakTepHUCTHKA COCTaBa, CTPOEHUS, CBOMCTB, NONYYeHHs YW NPUMEHEHUs
BAXHEHUINX KJIACCOB YINEBOJOPOAOR (allKaHOB, NHKIQANKAHOB, alKEHOB,
ANKMHOB, apeHOB) U ux Haubolee 3HAYUMBIX B HAPOAHOXO3AHCTBEHHOM
TUlaHe ~ NpeACTaBHTeNeil. AHANOIMYHAA — XapaKTepUCTUKA — BaiHERIINX
npeacTaBareneil Apyrux KRaccOB OPraHKHeCKHMX COSOUHEHHH: MET4HOIA
3TAHONA, CIOKHBIX 3(UPOB, KUPOB, MbLL, anbAerUIOR ((POPMaTbALTUADE U
ALETANBAEIHAA), KETOHOB (aleToHa), KapOOHOBRIX KHUCIOT . (YKCYCHOM
KUCIOTRL, JUid €CTeCTBEHHOHAayuHoro npodmis npeacTaBuTeNneil APyrux
KJIACCOB KHCNIOT), MOHOCAXapuaoB (CIOKO3BI), AUCAXapuaos (caxaposel),
nonucaxapuaos (KpaxMana A LEJUTFON03b!), aHIINHE, aMHHOKHUCIIOT, OeJIKOB,
HCKYCCTBEHHBIX U CMHTETUYECKUX BOJOKOH, KayMyKOB, I1ACTMAcC.

XHMMUeCKHE
A3BIK u
CHMBOJIHKA

HcrmonszoBanune B y4ebHONH #  NpodecCHOHANBHOH — OEATENBHOCTH
XMMHYECKUX TEPMUHOE 1 CHMBOTIMKH.

Haspanue M3Y4HEHHBIX BELIECTB MO TPUBWAIBHOH HIM MEXIAYHAPOAHOH
HOMEHKIATYPE W OTPAMEHUE COCTABA OSTHX COCAMHEHHH ¢ IOMOMIBIO
XUMHUYECKUX POPMYIL

OTpaxkeHne XMMUYECKHX NPOLECCOB ¢ MOMOLILH) YPABHEHHH XUMHYECKUX
peaxtuii

XHMHUECKHE
peaKuuu

O0bacHeHne  CYIHOCTM  XUMHYECKWX TpoueccoB.  Kiaccuuxarms
XUMA4ECKUX PEAKUid 0 PAa3NU4HBIM [PU3HAKAM. UMCITY H COCTaBy
NpONYKTOB W peareHToB, TetoBoMy 3tbdexTy, Hanpasnenuio, (dase,
HAJMYMK) KATANIM3ATOPA, U3MEHEHMIO CTENeHeH OKUCICHHS 3IEMEHTOS,
00pasyromux BEleCTRa.

'|YcraHoBKa NpH3HAKOB ODINEr0 ¥ Pa3MYHOrQ B TUIICJIOTHMH PEaKiMH s

Heopranudeckoil M oprannyeckoil xumuun. Kiiaccuduxanus semects U
MPOLECCOB € TOUKHM 3PEHHS OKUCIEHUA-BOccTaHOBNEeHus. CocTasleHHe
ypaBHEeHUH PeakLMil ¢ IOMOILSI0 METOA 3JIEKTPOHHOrO Damamca.
OO0bsicHeHHE 3aBHCUMOCTH CKOPOCTH XMMU4ECKOH PEAKLMM Y TOJIOKECHUA
XUMHUYECKOTO PABHOBECHS OT PA3IU4HbIX (HaKTOPOB

Xumuueckuit
IKCHEPUMEHT

BrinmonueHue XUMHYECKOTO IKCNSPHUMEHTA B ITOITHOM COOTBCTCTBUH
¢ npaBunamy 6e3011aCHOCTH.

Habmonenne, puxcanus 1 onucaHue pe3yabTaToB TIPOBEIEHHOTO
KCIIEPUMEHTA -

Xumuaueckas
uHpopmanus

ITpoBefieHre CaMOCTOATEIBHOIO MOMCKA XUMH4eCkoil uHpoOpMaLUud ¢
HCTIONIb30BAHMEM PA3IM4HBIX HCTOYHUKOB (Hay4HO-NOMYIAPHBIX U3AAHHI,
KOMIBEOTepHBIX 0a3  AanHelx, pecypcoB Mureprera). HcnonbsoBanue
KOMIIBEOTEPHBIX TEXHONOTHH A1 oOpaboTkH M nepefaun XHMHUECKOH
MH(OPMALNH U ee ITPeICTaBJIeHH B Pa3IH4HbIX fopMax

Pacuersnl
XHMHYECKHUM

dopmynam

mno

VCTaHOBKA 3aBUCMMOCTH MEXIY KAueCTBEHHOH U KOJMYECTBEHHOH
CTOPOHAMH XUMHWYECKHX OOBEKTOB H Mpoueccos. PelleHue pacueTHBIX
3344 0 XUMU4eckuM GopmMysaM B ypaBHEHUIM
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IIpodmarsnoe
npodec-
CHOHAJILHO
3HAYRMOE
coaepRaAHHE

H

O6bsCHEHNE XHMUYECKHX SBICHH, TPOMCXOMAIMX B IPUPOAE, ObITY U Ha
TIPOM3BOACTBE. '
OripenesieHne  BO3MOXHOCTEH NPOTEKAHUA XUMUMECKUX TIpeBpalleHud B
PaziNYHEIX YCJIOBMAX.

CoOMiofieHHe  [PABWJ  SKOJIOTMUECKH  TIPAMOTHOTO — MOBEHEHHA ~ B
OKpYsKaroileH cpene. '
OueHKa BIMSHUS XHMMUECKOTO 3arps3HEHNs OKPYKaolied Ccpeabl Ha
OpraHu3M YEJOBEKa U JPYTHE JKHBHIC OPTaHU3MB. CoOnropesne npaBui
fe30macHOro  O0paumleHHdst ¢ TOPHOYMMHM M TOKCHHHBIMM  BCIICCTBAMY,
naGopaTopHeIM  obopyaoBaHueM. [lIOAroToBka pacTEOPOB 3aJaHHOI
KOHLEHTPAINH B ObITY % HA [IPOU3BONCTBE. _

Kpuruueckass oOLeHKAa  AOCTOBEPHOCTH XUMHU4ECKol  MH(OpMAaLUH,
fIOCTYNAKLIEH W3 Pa3HBIX HCTOUHMKOB
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YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUUYECKOE
OBECIIEYEHHUE ITPOT'PAMMDI YUEBHON TUCIMITITUHbI «XUMWS»

OcpoeHAre MporpaMMbl yueOHOH TACTHILTHHDL «XUMHA» TPEOronaraeT HaIIKue B
npogeccHOHATBHOM oOpazoBaTenbHON OpraHW3alHy. peanu3syiomel 00pa3oBaTeJIbHYIO
nporpaMMy cpeagero obmero 06pasopanud B NpeAenax OCBOCHNA OIIOIT CITO na base
OCHOBHOTO 006mero oOpasosands, kabuHera XMMUH C nabopaTopueii 1 J1abOpaHTCKON
KOMHATOH, B KOTODOM MMEETCS BOZMOXHOCTh 0OECIIeUuTh cBOOOHEIT HOCTYN B
Uuteper BO BpeMs yMeOHOTO 3aHATHA W B NCPUOL pHeyUeOHOM JeATEILHOCTH
00yuaIOMIUXC.

ITomewenne  KabuHeTa yAOBIETBOPAET  TpeOOBAHMAM CanurapHo-
MUISMAOIOIMYECKAX PABUII U HOPMaTHBOB (CanlluH 2.4.2 No 178-02) u  ocHameHo
TUNOBHIM OOOpYNOBAHMEM, YKa3aHHBIM B HACTOANIMX TpeOOBaHUAX, B TOM YHCIE
CTIENUAM3APOBAHHON yueOHOH Mebenbio U CPEICTBAMH o0yueHus, NOCTATOUHBIMA JUIA
BEIIOJHCHUA TPeOOBAaHUM K YPOBHIO IIOATrOTOBKU o0yJaroImmMxcs.

B cocraB yyeGHO-METOAMYECKOr0 W MATEPHAILHO-TEXHHICCKOTO OCHAITIEHIA
KaOMHETA XUMHH BXOAT! . _

M opMaHOHHO-KOMMYHHKATHBHBIE CPECTBA. BHACOMATCPHAIIET.

Boga

YKu3up 1 HaydHas gestensrocTs [ M. Menneneesa
MeTaJUTs 1 HEMETANNGL B ObITY K IIPOMBIIIIEHHOCTH
[lepuomuueckuit 3akon [ 1. Menneneepa
[lonyueHue W PUMEHEHME CEPHOH KUCTTOTHI
Koppo3us | 3aiiTa METALIOB

YuefHo-1a00paToOpHOE 000PYA0BAHKE!
KOJLIEKIWH
ANOMUHAR :

Mertautst u cmrassl KM

Hafop karanu3aTopos

HaGop MeTanaos

Habop HemeTamnos

- Pa3naTouHbili MaTepral KOJUeKIuH “"MuHEpasibl U TOPHLIC nopoAbl I Kypca XUMUY
MO/IeJIH

Kpucrannpyeckas pelleTKa aimMasa
Kpucramnmueckas peieTka rpapura
opuOOphI

Anmapat uist JUCTAIUIALAN BOIRL

Becwl TexHHUECKHE 2-TO KJacca ¢ TUPAMHE
[Imurka Hnexrpuyeckas [1n-300
AeMOHCTPALMOHHDbIE IPHOOPBI

Amnnapar And NnoNyYeHUs rasos

Kommext nabopaTopHLIX TEPMOMETPOB
TTpubop I onpeneieHns COCTapa BO3AyXa
Jlocka I CYIIKH MOCY b

Mocka g KaneapHoro aHanusa
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KOMITIEeKT mImaTene U JIOKEK LI BEIECTB
3a:KUM BHHTOBOU
J1o3KKa JIs CKUTaHMsA BEIIECTB Kpyxka dapdoposas
Crynka ¢ IeECTUKOM
Yamnia BEIIApATEIIbHAS :
Ha6op nocyasl ¥ NPUHAIEKHOCTER 11 AeMOHCTPAIOHHBIX OTIbITOB 110 xumpni HITX
Habop COeARHUTENBHBIX TPYOOK
[TepuaTky pe3nHOBHEC
- IMoncraska uIA nepennBanys PEaKTHBOB
[ITtaris And AEMOHCTPALIMOHHBIX TPOOHPOK
JlaGopaTopHbie nprbopLI
[Tpubop uia nomyyeHus 1 cbopa razos
Coupropka jradoparopHas
Jloxxa posaTop -
Ha6op usnenmii u3 dapdopa u dasuca
OuKM 3aMUTHEIC
ITanoukn CTEKIIIHHDIE
[TocTaBKa 1S CTEKISIHHBIX MPHHALIEKHOCTEN
KomrmnexT xonbd
Komimnekt npoOMpoK
KoMIuiekT crakanoB
VueGHo-MeTOARYECKHE KOMILIEKTHI 1o pasaenam u Temam (YMK):
[Tepuoavueckas cucrema xumirdeckux snementos J1.M.Menneneepa
TabnyBusl MO XMMUAYECKUM [IPOM3BOICTBAM
pPa3aaTovYHbIC
KoMImiekT KapT-uHCTPYKIIMA
KOMIUIEKT Pa3faToOqdHBIX JUIAKTHUECKWX MaTepHasios 110 Teme “CTeneHb OKHCIEHUA
3MEMEHTOB PA3THUHEIX KJIACCOB HEOPTaHHYECKAX BENTECTR”
KOMIIEKT pa3faTouABIX AMIAKTHYECKMX MaTtepuanos mo Teme “CrpoeHus atoMa K
neproaMueckas cuctema snementos JI 1. Menpeneesa”
KOMIIIEKT pa3gaTOYHBIX  JAUAAKTHYECKUX MaTepuanoB IO TEME “HomeHknarypa
HEOPraHAYECKUX COCTHHEHHN
HA0OpBI XMMHYECKHX PEAKTUBOB
HaGops! peakTHBOB, HHAUKATOPOB Oymar
Ha6op Kucnots!
Habop lenouun
Ha6op MunepaibHbie y100peHuUs
HaGop o0pasisl HeOpraHn4eCKUX BEIHECTB
Ha6op Cynbsdartsl, CyTbpUTEL, CYIb(UIbI
Ha6op Meramisl, OKCHUIBL.
Conu a1 AeMOHCTPALIMOHHEIX OMBITOB
CoepuHeHne Mapraiaua
HeopraHnayeckre BeLIecTsa Ijid AEMOHCTPALIOHHBIX OIIBITOB
bapwuif a30THOKHCIIBI
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AmMOMHUHUN

Meap cepHOKACTIAs

Kansuii XI0pucThid

T'excan '

K anmit skene30yTIePORMCTHH-311T
Megs aMMORHHA XN0PUCTAA
Harpuii GTOpHCTHIi

Kamnit bocOpHOKACIBI-SIIT
Kanpupii XJI0puCTEIn

Kanuit MapraHLIOBOKHCHbIﬁ
Bapuit a30THOKUCIbIHA

Kanpnuii pocthopHOKACTIBIH- 14107
Hatpuit docdoproxucsif -4t
Kuciora oprodochopras -5t
IHenoun

AMMOHRI a30THOKHCIIBIA
Avmuak BOAHEIH -210T

PacTpop aMMPaKa-21uT

Kannii ;[ByxpOMOBOKchBIi’i-SmT
Kanpuui cepHOKHUCHbIHA

Kanmii XpOMOBOKHCTBIHA-81IIT
AMMOHWH TBYXPOMOBOKHCBI-91IT
CauHEH YKCYCHOKUCITBLA- 11T
Kasnbus rMapoOKUCh- 11T
CoepuneHre XpoMa-2IIT

Harpwii yriieKucabiid-31rt

- Meap yriexucnag-lmr

Kamu yrHCI{HCHOKHCHbIH-SHJT
Kastuii yriaeKkucsii TeXHHYECKAR-01IT
Kanuit hocopHOKMCHbIA-1T
Harpuit a30THOKACTbIA-2111T
Hartpyit KpeMHEKHCTbIH-2111T
Harpuit KpeMHEKHCIBIH- 11T
PryTh a30THOKMCITAA- ] T
Hatpwit yriekucnpi#-4mr -
Kanpuuii $ochopHOKACAbIA-41IIT
AMOHWMH a30THOKUCITBIX-0ILT
Kanuii a30THOKUCITBLH-311T
AMOMUEHAN a30THOKUCIBIH-41IT
Menp yriaexucnas-2nrr '
Bapnii a30THOKHCTBIH-21TTT
denongraneus- 1T

Kucnora a3oTHast- ST
KOJJIEKIHHY



Kayuyx
KaMeHHBIH yroib i NPOAYKTHL €ro nepepaborku
Hedrs BaxHeHIIHE OPOAYKTHL €€ EPepaboTKH
nocyaa
KoMmiaexT koa0 KOHHISCKIX
Konba xpyrioaoHHas
KomruiekT Kond MIOCKOAOHHBIX
KoMIIIeKT cTakaHoB
TpoOupka I1x-21
. HaBop Oprasugeckye BeecTsa
Halop OpraHu9ecKue KUCIOTHL
«CripaBounsle MaTepransl o xumun» 0. J. Tperpakos
TectoBnie 3apauus M0 TeMe: « OCHOBHBIE IOHATHS 1 3aKOHED
PacuéTHELE 3a1aU1 HA OIPEACNICHIE MACCOBOM 7014 1) XHMUIECKOH opmye.
PacqéTHbIE 32/1a41 Ha OLPENECICHUE MacCOBOH N0JIM BELIECTRA.
TecToBble 3amamui 1o Teme: «llepuoauteckuii 3akoH M llepromuueckas cucTeMa
xumpuecknx snemenros J1.W Menpeneera n CTpOCHUE aTOMOB»
Tecrorsle 3ana0ks no Teme: «CTpOeHAE BEIeCTBa»
TecroBble 3amanus no TeMe; «Boya. PacTBophl. DNEKTPOIUTAYICCKAA TUCCONMALIN?
TectoBBle 3amaHdsi mo Teme: « KaccrduKaius HEOPraHUYCCKAX COCIUHEHUA U HX
CBOMCTBA»
TecTOBEIE 337aHUS 110 TeMe: «XUMHAYECKUE PEAKLAH
Tectopble 3a0aHuA 110 TeMe:, «MeTasibl 1 HeMETaNJTBD)
Tectosble 3amaHua 10 Teme: «QCHOBHbIE HOHATHS OPraHMYecKOM XHUMHMM H TEOPUA
CTPOEHMS OPTAHMUECKUX COE/MHEHAN
TecTOBBIE 3aAaHUA IO TeME, «YTIIEBOAOPOABI ¥ HX NPHPOAHBIC UCTOTHHKHY
Tectorsie 3a1auus 10 TeMe: «KuCeIopoaocoAepKaliie OpranuecKue COSMHCHNAY
TecToBBIE 330aHus IO TeMe. «A30TCOACPKAIIMES OPTAHUYCCKAC COCAMHEHHAN
HUHcTpYKIIUH 110 0XpPaHe TPYAa
MIHCTPYKIMA PH [IPOBEICHHH IEMOHCTPAMOHHBIX ONBITOR N0 XUMUH
UnpopMaAUHOHHO-KOMMYHHUKATHBHEIE CPEICTBA. KOMITBIOTED, npoex’rop, JKpaH
AxTHBHBIe GOPMBI H METO/ALI 00y eHMsL:
o TIPOONEMHAs JIEKLMA, JICKIKA ¢ 3apaHee 3alIaHUPOBAHHLIMH oMM OKaAMH,
« 3BpHUCTHYECKaA Occena,
« TOMCKOBas JaboparopHas paboTa CTyleHTa,
» yucOHas JUCKYCCHA,
« CAMOCTOSTENBbHAsS PaboTa C IUTEPATYPOM;
uzpogsie
» '~ JIENOBAs UIPa;
« IIEJATOTMUECKHUE CHTYALINH,
o IEJArOrUYECKHE 33/1a4H,
Heuzpoenle

o« TECTUPOBAHHUC, KOJIJIEKTPBHAA MBICIATEILHAL AEATEIILHOCTD
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JluTepatypa:
FO.M.Epoxun XAMHA QA npodeccnli U CIIENUANBHOCTEH TEXHHUIECKOro 9

ecTeCTBEHRO-HAyHHOro npoduiei ©. — M., 2017 .-25urt
Pyosumuc I' E. Xumus 10-11 wiacc-20 wr.

T'appuensn  O.C., Ocmpoymos I Xumps mis upodeccuil ¥ CHETMAIBHOCTCH
TeXHUYECKOro TIpoduiis: yueOHHK Ui CTyH. yapexRIeHA cpe/1. npod. 0OpasoBaHud. —
M., 2014.-5mr

Tatpuenan O.C., Ocmpoymos H.I'., Ocmpoymosa E.E u op. Xumua wis npodecci u
. CIIELMAJIBHOCTEH €CTECTBEHHO-HAYTHOTO apodw: yueOHuK s CTYJ, yUpexICHH#H CPE.
npod. obpasosarmt. — M., 2012.-5 wT.
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PEKOMEHIAYEMAS# JJUTEPATYPA

Jlna cmyoenmos

Tabpuensn 0.C., Ocmpoymos U, Xumus: yueOHUK A CTYACHTOB.
TIpodheccHOHANBHEIX  00pa3OBATEILHEIX opraHM3alyi, OCBAUBALOMIMX npodeccun .U
cnemuanpHocTH CIIO0 — M., 2017.

Tabpuensn O.C., Ocmpoymos A1, Ocmpoymos WU.I. Xumus A npodeccur M
CIIEIMANBHOCTER  €CTECTBEHHO-HAYHHOIO npoduns:  yuebHuk Uil CTYACHTOB
npoceccroBaNBHEIX 00pa3oBaTEIBHBIX oprau3zauyii, OCBaMBAOMIMX: npodeccun ¥
crermansiocti CIIO. — M, 2017.

Fabpuensn O.C., m Jp. Kumus. LIpaxtaxkym: yue. mocobme Anst CTYACHTOB
npodecCHOHATBHBIX o0pa3oBaTesibHbIX OpraHW3aliid, OCBANBAOLIAX npodeccun 1
cnemmansaocty CTIO. — M, 2017.

Tabpuenan O. C., u gp. XuMmus. 11 HOATOTOBKH K EI'D: yue6. nocobue Ui CTyACHTOB
npodeccHOHANBHBIX  00pa3oBATEILHBIX OpraHW3alpl, OCBAUBAOLINX npogeccun U
cremmansaocty CTIO. — M., 2017. :

Tabpuensin O.C., Jlvicosa ' Xumus. Tectsi, 33824 ¥ YIPKHCHAA. yue6. nocobue
NS CTYAEHTOB HPO(GECCHOHATBHBIX o0pa3oBaTEibHBIX OpraHM3aiii, OCBAUBAOIHX
npodheccH | CIeIHANbHOCTH CII0. — M., 2017
 Epoxun FOM., Koeaiesa UE  Xumus nana upodeccrii U CIEIHATEHOCTEH
TeXHUYECKOro W ©CTECTBEHHO-HAY4UHOTO npoduned:  yueOsuk i CTYR
npodeccHOHANBHEX  00pa3oBATE/IBHAIX opraHuzalui, OCBAMBAIOIMUX. npodeccun 1
crermansuoctn CTI0. — M, 2017,

Epoxun FO.M. Xumus: 3amaun ¥ yipaxHeHus: yued. nocobue s CTY. YIPEKISHAN
cpen, npocd. obpasoBaHus. — M., 2014.

Epoxun FO.M. COOpHUMK TECTOBBIX sanaHnil no xuMug: yueO. nocobue Ans CTYA.
YIPEKACHHH CPEIL. npod. obpasosarms. — M., 2014,

Epoxun FO.M., Kosancea UE Xumus ans  npodeccui  H CITCIMANTBHOCTEH
TeXHAIECKOTO Mpoduiia, DIeKTPOHHBIH yae6HO-METOMMICCKIH KOMITIEKC. —— M., 2014.

Craoxos C. A., Ocmpoymos H.I'., I'abpuensH 0.C., Jyxvanosa H.H. Xumus A
mpodbeccril M CTEMMAIBHOCTCH TEXHMIECKOTO npodwist. DNEKTPOHHOS NPUIOKEHHIE

(371eKTpOHHOE YUCOHO® H3MAHMe) AT CTYJ. YUpeKACHHH Cpea. npod. obpazoBaHuL. —
M., 2014.
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JIna npenooasamens

06 obpasopaHun B POCCHHCKOH denepampu: peaep. 3aKoH OT 29.12.2012 Ne 273-0D3
(B pen. PenepasbHbIX 3aKOHOB OT 07.05.2013 Ne 99-®3, ot 07.06. 2013 Ne 120-®3, ot
02.07.20013 Ne 170-®3, .oT 23072013 Ne 203-®3, or 25112013 Ne 317-03, ot
03.02.2014 Ne 11-®3, or 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-@3, o 27.05.2014
No 135-@3, ot 04.06.2014 Ne 148-®3, ¥ u3M., BHECCHHBIMHU (denepanbHBIM 33KOHOM OT
04 06.2014 Ne 145-03,  pen. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

[Ipuka3 MugucTepcTsa 00pasoBating i HayKH P® or 31 nekabps 2015 r. N 1578 "O
BHECCHMK W3MEHEHMH B (heJepaNbHbIil TOCYIapCTBERHBIN oOpasoBaTenbHbid CTAHAAPT
cpenrero obuero odpa3oBaHus, YTBEPKICHHEIH TIPHKA30OM MuHucTEpCTBa 00Pa3OBAHMA
u nayku Poccutickoit @enepaman ot 17 mas 2012r. N413~

[TpuMepHast OCHOBHAs 0Opa3oBaTENbHAA porpaMma cpeHero o0Lero oOpaszoBaHus,
onoOpeHHas pelICHAEM denepansHOTO yUeOHO-METOAMISCKOTO oObeAuACHNA TI0 00IIEMY
06pa3oBaHuIo (TPOTOKON OT 28 HIOHA 2016r. Ne 2/16-3). '

Crnafxos ¥ Ap. Xmmust Jia npodeccnit u CIeLMATBHOCTEH TEXHUUECKOro TPodus
(31EKTPOHHOE TIPHIIOKEHNES). — M.,2017

Cradxos u Op. Xumus 011 npopeccuti ¥ CTICUHANBHOCTEH TECXHUYCCKOTO npodrrs
(5NEKTPOHHOE MPWIOKEHME) . — M., 2017.

Tabpuensn O.C., Jlwicosa 1T YyUMHT KHWTA JUIS [ipeHomasarelns: yued.-METox.
[Tocobue Iabpuensn O.C. u op. XuMus A nipodeccuit M CHELHANBHOCTSH TEXHUIECKOTO
npoduns (3NEKTPOHHOE TIPHITOKEHHUE).

HHmMEPHEemM-pecypesl

www.pvg.mk.ru (onuMnuaza «[Toxopu Bopo0Onessl TOpbI» ).
www.hemiwallstru (O6pasoBaTebHBIA CAUT JUIA IWKOIBHHKOB «XAMUS).
www.alhimikov.net (O6pa3oBaTeNbHBIA CANT UL IIKOJIBHAKOB). |
www.chem msu.su (OnexTporHas bubanoTEKA TI0 XUMVH).
www.enauki.ru (MHTEpPHET-M3aHAE 1 YUUTeTIeH «EcTecTBEHHBIE HAYKA»).
www. | september.ru (MeToauueckas rasera «llepsoe CEHTAOP?).
www . hivsh.ru (GKypHan « XuMHs B IIKOJER).
www.hii.ru GxypHan «XPMUS U KU3HBY).

www chemistry-chemists.com (37€KTPOHHEL CTIPABOYHHK).
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