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Pa6ouas nporpamma OV]] 6.07 XuMusi mpeaHa3HaueHa JUIs peaaTu3alid OCHOBHOM
npodeccroHabHOM 00pazoBarenbHOi mporpammel CIIO Ha 6a3e 0CHOBHOTO OOIIEro
00pa3zoBaHusl C OJHOBPEMEHHBIM TOJYyYEHHEM CpeaHero obiiero obpaszoBanus. [Iporpamma
paspaboTtana ¢ yauetom DenepanbHoro 3akoHa Poccuiickoit @enepanun ot 29 nexadpst 2012 r.
Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit deneparuny ( B pea. oT penakuus ot 29.12.2017.),
npukaza MunuctepctBa oOpasoBanus 1 Hayku P® ot 31 nexadps 2015 r Ne 1578 «O BHeceHuun
M3MEHEeHUH B (hefiepanbHbIN TOCYJapCTBEHHBIN 00pa30BaTeNbHBIM CTAaHAAPT CPEAHETO 00IIEro
00paszoBaHus, YTBEPKACHHBIN MpruKkazoM MuHucTepcTBa 0Opa3oBanus u Hayku Poccuiickoit
Oenepaunu ot 17 mast 2012 r. Ne 413», IIpumepHoit ocHOBHOM 00pa30BaTENbHOM MpOrpaMMoint
cpennero ooOmiero oobpazoBanus. / Onodpena pereHnemM (peneparbHOT0 y4eOHO-METOTUIECKOTO
o0bemHeHus 1Mo obmeMy oopa3zoBanuio ( mpoToko ot 28.06.2016 1. Ne2/16-3) Ha OCHOBE
MIPUMEPHOU MpOTpaMMBbl 001Ie00pa30BaTEIbHON YUeOHOW TUCIIMILTAHBI « XUMUSD) IS
npodeccnoHaNbHBIX 0Opa3zoBarenbHbIX opranu3aiuii (aBropel: O. C. ['abpuensH, nmpodeccop
Kadeapbl eCTECTBEHHO - 3KOJIOrH4ecKkoro oopazonanus Ilenaroruueckoit akageMuu
MOCJIETUIIOMHOTO 00pa30BaHus, KaHAWIAT MeJarornueckux HaykK, Ipodeccop, 3aciTy>KEHHBIH
yuutenab PO; U. I.OcTtpoymMoB, IUPEKTOP DHIEIBCCKOTO TEXHOJOTMYECKOT0 WHCTUTYTA
(bumman ®I'BOY «CapaToBCcKHil rOCYIapCTBEHHBIH TEXHUYECKH YHUBEPCUTET WM.
10.A.T'arapunay), TOKTOp XMUMHYECKUX HayK, Ipodeccop)), pekomeHaoBaHHbI OI'AY
«DUPOy», mpotokost Ne 3 ot 21.07. 2015 r., u tpedoanuit ®I'OC CIIO no mpodeccun 09.01.03
Mactep no o6padbotke nundpoBoit HHGOpMaLIUU YTBEPKAECH MPUKa30M MUHHCTEpPCTBA
oOpazoBanus 1 Hayku PO ot 2 aBrycra 2013 r Ne854, 3apeructpupoBad MHUHIOCT ITpUKa3
No29569 ot 20 aBrycra 2013 1. ¥ TeXHHYECKOTO TPOodUIIst MpoPecCHOHATBHOTO 00pa30BaHUsI.

Opranuzanus pa3padoTurK: rOCyIapCTBEHHOE OIOKETHOE PO PecCUOHATbHOE
oOpa3zoBatenbHOe yupexaenue KpacHomapckoro kpas « ApMaBUPCKUN TEXHUKYM TEXHOJIOTHU U
CepBHCAY.

PazpaboTumk: MaxoBa M.A.
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1. HOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma o061ieoOpa3oBaTeIbHON  Yy4EOHOM JTUCHUIUIUHBL  «XUMUS»
IpeaHa3HayeHa JJii M3Yy4YeHUs XUMUU B Mpefenax OCBOCHHS OCHOBHOM
npodeccuonansHoil 0o6pazoBarenbHol nporpammsl CITO (OIIOIT CITIO) na 0aze
OCHOBHOT'O 00111€eT0 00pa30BaHus NpU MOATOTOBKE KBATU(UIIMPOBAHHBIX pabounX
U CIy)XKalluX.

[Iporpamma paszpaborana Ha ocHoBe TpeboBanuit @DPI'OC cpemgHero
oOmiero 00pa3oBaHUsl, MPEABIBIIEMBIX K CTPYKTYPE, COACPKAHUIO U Pe3yJibTaTaM
OCBOCHHUS Y4YeOHON AMCIUIUIMHBI «XUMUS», B COOTBETCTBUU ¢ PekoMeHnauusamu
0 OpraHu3allid  TOJY4YeHUs CpeaHero oOmiero ooOpa3oBaHUS B Ipejeliax
OCBOCHHS  00pa3oBaTENbHBIX MPOTPAMM  CPEIHETO npodeccruoHaIbLHOTO
oOpa3oBaHus Ha 06a3e OCHOBHOTO 001Iero oOpa3oBaHMS C Y4e€TOM TpeOOBaHMIA
(enepanbHbIX TOCYAApCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB M MOJydyaeMoOM
npodeccur WM CHEUUAIBbHOCTH CpeIHero mIpo¢eCcCUOHAIbHOIO OO0pa30BaHMS
(muceMo  JlemapTamMeHTa TOCYAapCTBEHHOW TOJUTUKM B cdepe MOATOTOBKU
pabouux kaapoB u JIIO MwunobpHayku Poccum ot 17.03.2015 Ne 06-259).
PabGouass mnporpamma OpHEHTHpPOBaHAa Ha JOCTI)KEHUE CIEIYIOIUX LeJeil:
- (¢opMUpOBaHHE YMEHHUS OLEHUBATh 3HAYMMOCTh XMUMHMUYECKOTO 3HAHMS IJis
KaX/10r0 4€JI0BEKa;

- (opMHUpOBaHUE LEIOCTHOIO MPEACTABICHUS O MUPE U POJIM XUMHUH B CO3AAHUU
COBPEMEHHOI €CTECTBEHHOHAYYHON KapTUHBI MUPA;

- (¢opmupoBaHHE yYMEHHsS OOBICHATH OOBEKTHI M MPOLECCHl OKPYKAIOIICH
JNEUCTBUTEIIBHOCTU: MTPUPOJHON, COUMAIIBHOM, KYJIbTYPHOU, TEXHUYECKOU CPEIIbI,
UCIIOJIB3Ysl 111 TOTO XUMUYECKHUE 3HAHUS;

- pa3BUTHE yMEHHH pa3nuuyaTh (AaKTbl U OLEHKHU, CPAaBHUBATH OILCHOYHBIC
BBIBOJIBI, BHUJAETh HX CBS3b C KPUTEPUSMHM OLEHOK M CBSI3b KPUTEPUEB C
OMpENICICHHOW CHCTEMON IEHHOCTeH, (opMyaupoBaTh U  OOOCHOBBIBATH

COOCTBEHHYIO TTO3UITUIO;



- npuodpereHue OTIbITa pa3HoOOpa3HOl  AEATENbHOCTH, MO3HAHUSA H
CaMOTO3HaHMs; KIIOUYEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE IS
pa3IUYHBIX BHUAOB JIE€ATEIBHOCTH (HAaBBIKOB pEUIEHUS NpOoOJIeM, TPUHATUSA
pelieHui, mnoucka, aHaiau3za U o0paboTku HHPOPMALMH, KOMMYHHUKATHUBHBIX
HABbIKOB, HABBIKOB H3MEPEHUM, COTPYIHUYECTBA, OE€30MACHOTO OOpallEeHUs C
BEIIIECTBAMU B IMOBCETHEBHOM KU3HU).

MeTooI0rM4ecKo  OCHOBOM — pealu3alMyd  [POrpaMMbl  SBJISAETCS
CUCTEMHO - JIeSITeIbHOCTHBIN MOJXO0/I, KOTOPBIM Mpe/nosiaraeT:
- BOCIHUTAHHE M PpaA3BUTHE KAyeCTB JIMYHOCTHU, OTBEYAIOUIUX TpeOOBAHUSIM
MH(GOPMALIMOHHOTO 001IECTBA;
- MepexoJl K CTPATEeTHu COIMAIBHOIO MPOEKTUPOBAHUS U KOHCTPYHUPOBAHMS B
cucteMe o0Opa3oBaHMS Ha OCHOBE pa3pabOTKU COJAEpXKAaHUS W TEXHOJOTHUM
oOpa3zoBaHus;
- OpPUEHTAIMIO Ha pe3yibTaThl 00pa3oBaHMsl (pa3BUTHE JIMYHOCTU 00ydaromerocs
Ha ocHOBe Y'Y ]I);
- IpU3HAHUE peIIAIEN POJIM COEep KaHMs 00pa30BaHusl, CHOCOOOB OpraHU3aLIH
o0Opa3oBaTeabHON JeSITeIbHOCTU u B3aUMOJIEHCTBUSA YYaCTHUKOB
00pa30BaTEIBLHOTO MPOLIECcCa;
- y4eT BO3paCTHBIX, IICUXOJOTMUYECKUX U (PU3HOIOTHUECKUX OCOOEHHOCTEN
y4aluxcs, poJid U 3HaYeHUs BUJIOB JI€ATEIBHOCTH U (POPM OOILEHUS C 1€ThMU;
- o0ecrnieyeHre NPeeMCTBEHHOCTH JIOIIKOIBHOI0, HAYaJIbHOTO O0IEr0, OCHOBHOTO
1 cpeaHero (ITOTHOro) o0IIero o0pa3oBaHus;
- pa3HooOpa3ue OpraHu3alMOHHBIX (opM, 0OECHeunBaIOIIUX POCT TBOPYECKOIO

InoTCHOualia, 1I03HaBaTCIIbHBIX MOTHBOB 06yqa}01111/1xc;1.

2. OBIIASA XAPAKTEPUCTUKA YUYEBHOU JUCIHUIIJIUHBI

XuUMHus — 3TO HayKa O BCHICCTBAX, UX COCTABC M CTPOCHHUHU, CBOMCTBaX U
NpCBpalICHUAX, 3HAYCHHUHN XHMMHWYCCKHX BCIICCTB, MATCPHUAJIOB KU IIPOLECCCOB B

HpaKTquCKOﬁ ACATCIIbPHOCTH YCIOBCKA.



Conepxanue 0011e00pa30BaTeIbHON yU4eOHONW JUCHMUIUIMHBL  «XUMUSDH)
HaIpaBJICHO HA YCBOCHHE OOYYaIOIUMUCSI OCHOBHBIX MOHSTUMN, 3aKOHOB U TEOPUI
XUMUU;, OBJAJICHUEC YMEHUSIMHU HaOMI0AaTh XUMHUYECKUE SBJICHUS, MPOBOAUTH
XUMHUYECKHIM SKCIEPUMEHT, MTPOU3BOAUTH pPACUEThl HA OCHOBE XUMHYECKHX
dbopmyn BemIeCTB U ypaBHEHUN XUMHUYECKUX peakiuil. B mporecce wu3yueHus
XUMUUA Yy OOydYarolmMXcsi pa3BUBAIOTCS — [MO3HABaTeIbHBIE HMHTEPECHl U
UHTEJUICKTyalIbHbIE  CIIOCOOHOCTH,  MOTPEOHOCTM B CaMOCTOSITEIbHOM
npuoOpeTeHust 3HAHUM TI0 XUMHUM B COOTBETCTBMM C BO3HUKAIOIIUMU
KU3HECHHBIMU TpoOJieMaMu, BOCIUTHIBACTCS OEPEKHOE OTHOIICHUS K MPHUPOJIE,
NOHUMAHHUE 3JI0POBOTO oO0pa3za KU3HU, HEOOXOAMMOCTH MPEaynpeKICHUS
SIBJICHUM, HAHOCAIIMX BpEd 370pPOBBIO M OKpyxkaromieil cpeae. OHM OCBaMBalOT
IpUEMbl TPAMOTHOTO, OE30MAaCHOTO MCIOJIb30BAHUS XWMHYECKUX BEIIECTB H
MaTepHuasoB, IPUMEHSIEMBIX B OBITY, CEJILCKOM XO3SMCTBE U HA MPOU3BOJICTRE.

Teopernueckue BOMPOCHI MAKCHMAJIIBHO CMEIIEHBl K Hadally W3y4YeHHS
JTUCIUIUIMHBI, YTOOBI MOCIEAYIOMUNA (PaKTUYECKU MaTepuaj paccMaTpyBalCs Ha
OCHOBE H3y4YEHHBIX Teopui. Peannzanus NEeIyKTHUBHOTO MOJAXOJAa K H3YYEHUIO
XUMHH CIIOCOOCTBYET PAa3BUTHUIO TAKUX JIOTHYECKUX OMEpalnii MBIIUICHUS, Kak
aHaNMM3 W CHUHTE3, O0O0OIIeHWEe W KOHKpEeTH3alus, CpPaBHEHUE U aHAJIOTHS,
cUCTeMaTH3allus U Kiaccuuxanus u ap.

Crneunduka u3yuyeHus XUMHUH MIPU OBIAJICHUU MPO(PECCUIMU TEXHUYECKOTO
npouiis OTpakeHa B KaXJOW TeMe pasiesia . DTOT KOMIIOHEHT peaanu3yeTcs mpu
VHJIMBUyaJIbHOU CaMOCTOSITEIbHOU pabore oOyuaromuxcs (HamMCaHUU
pedeparoB, MOATOTOBKE COOOINCHWH, 3allUTE MPOCKTOB), B IpoOIEcce YICOHOM
NEATENIbHOCTU TOJ PYKOBOJCTBOM IMpenojaBaresisa (BBITOJIHEHUW XUMHUYECKOTO
HKCIIEPUMEHTAa — JITA0OPATOPHBIX OMBITOB W MPAKTUYECKUX paboT, perieHuu
MPAKTHKO-OPUEHTUPOBAHHBIX PACYCTHBIX 3aJ1a4 | T. 1I.):

B mnpouecce uszyyeHHss XMMUH TEOPETUYECKUE CBEICHUS JONOJHSIOTCS
JEMOHCTpalUsAMH, Ja0OpaTOPHBIMU OMNbITAMU W MPAKTUUYECKUMH 3aHATHUSIMU.
3HAYUTEITBHOE MECTO OTBOJHTCS XUMHUYECKOMY JKCHEPUMEHTY. OH OTKpPBIBAECT

BO3MOXXHOCTbD CI)OpMI/IpOBaTB y 06yqa}0m1/1xc;1 CIICHMAJIbHBIC IIPCAMCTHEIC



yMEHHS: paboTaTh C BELIECTBAMH, BBIMIOJHATH MPOCTHIE XUMHYECKHE OIIBITHI,
YUYUTh O€30MaCHOMY M 3KOJOTMYECKH TI'PaMOTHOMY OOpAallleHHIO C BEIIECTBAMM,
MaTepuallaMH U MPOoLecCCaMU B OBITY U Ha MTPOU3BOJICTBE.

N3yuenue o6mieoOpazoBaTeIbHON yueOHOM  AUCHUIUIMHBI  «XHUMUSI»
3aBepIIAeTCs MOJBEJECHUEM UTOTOB B (hopme nuddepeHIMpOBaHHOIO 3a4eTa B
paMKax MPOMEXKYTOUYHOW aTTeCTallMu CTyJAeHTOB B mpouecce ocBoenus OIIOII
CIIO na 06a3e 0CHOBHOrO 001Iero o0pa3oBaHMsl C MOJYYEHHEM CPEIHEro OOIIeTro

obpazoBanus (IITIKPC).

O0beM yueOHOM IMCUUIIMHBI M BUbI Y4eOHOI pa0doThI.

Bup yyeOHol padoThI Koauuecm
60 4acos

MakcumaJibHasi yuyeOHasi HArpy3Ka (Bcero) 171
Obs13aTesibHAS Ay IMTOPHAs Y4eOHasi HArpy3Ka (Bcero) 114
B TOM YHCJIC:

71a060paTOPHBIC 3aHATUS 24

IPAKTUYECKUE 3aHATUS 33
CamocTosiTeqibHasi padoTa odyuyaronierocs (Bcero) o/
HroroBas arrecranus B (dopme auddepeHIMpOBaHHOTO 3a4eTa

Cucrema  OIEHKM  JIOCTH)KCHHSI  PE3yJlbTaTOB IO  JUCIUIUIMHE
OVY]l6.07 Xumwus, COCTOMT U3 TEKYIIErO0 KOHTPOJA IO TEOPETUYECKOMY
MaTepuany, OICHOK 3a JadopaTropHble (WM  TMPaKTUYECKHe) paboThl,
TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS  OOYYarONIMMUCS WHIUBUIYaTbHBIX

3aJlaHul, MPOEKTOB, UCCJIEIOBAHUM.

OcHOBHBIE TIOKA3aTeJIN

PesyabTarsl @®opMBbI 1 METOIbI KOHTPOJISI U
OLICHKHM pPe3yJibTaTa U UX
o0yueHust OLICHKH Pe3yJIbTaTOB 00y4YeHH S
KPUTEpHHU
ChopMupoBaHHOCTD W3naraer oCHOBHbIE @poHTAJIBHBIN OIIPOC, TECTOBBIE

IIPEJICTaBICHUN O
MECTE XUMUH B
COBPEMEHHOM
Hay4HOU KapTHHE
MHpa; NOHUMaHHUE
pOJIN XUMHUH B
(dbopmMupoBaHUU

Kpyro3opa u
(G YHKIIMOHATBEHOM

HOHATHUS U GOPMYIUPYET
3aKOHBI XHMUH,
[Tonumaet u ucnonp3yer
CIEIMAJIbHBIE IPEAMETHBIE
YMEHHSI: BBIIIOJIHSAET
MIPOCTbIE XUMUYECKHE

OIIBITHI, 0e30IMacHO U

9KOJIOTUYECKU TPAMOTHOMY
oOpaimaercsi C BelIeCTBaMH,

3aganus I1. 3. Ne 1 Cemunap o reme
«[ToHsATHE O XUMHUECKOU
TEXHOJIOTHH, OMOTEXHOJIOTUU U
HAHOTEXHOJIOT )Y

JI. P. Ne 1. MoaenupoBanue
noctpoenus llepuoanueckou
TaOJIMIIBEI XUMHUYECKUX DIIEMEHTOB.

IT. 3. Ne 2 Cemunap o teme




rpaMOTHOCTHU
YeJI0BEKa JUIs
peLeHus
MPAKTUYECKUX 3a7a4;

MaTepuaiaMu U Ipoueccamu
[IPY PELICHUH MPAKTUYECKUX
3a7ad4.

«PagnoaxtuBHOCTE. Mcoin30BaHue
PaANOAKTUBHBIX U30TOIOB B
TEXHUYECKUX MEIIX».

JI. P. Ne 3. 3yuenue noaydeHus
AMYJIbCUUA MOTOpHOTO Macia. JI. P. Ne
4. O3HaKOMJIEHHE CO CBOMCTBAMU
nucnepcHbix cucteM. I1. 3. Ne 3.
CemuHap 1o teme «AHOMaJIUU
bu3ndecKkux cBOMCTB BoAbL. JKuakue
KpucTauibl. MUHepasibl U TOPHBIE
MOPO/JIBI KaK MPUPOIHBIE CMECH.

IT. 3. Ne 6. Cemunap no teme
«IIpumeHeHue BOJBI B TEXHUYECKUX
nensix. 2KecTKoCTh BOJIBI U CIIOCOOBI
ee yctpanenus». II. 3. Ne 7. Cemunap
o teme «[lonsitue o pH pactBopa.
Kucnotnas, menoynasi, HeWTpaibHas
cpelia pacTBOPOB».

IT. 3. Ne 8. CemuHap no Teme
«["anpBaHOIIIACTHKA.
["anbBanocTerus. PaduaupoBanue
BETHLIX MeTawIoB. JI. P. Ne 12.
O3HaKOMJIEHHE CO CTPYKTypamu
ceporo u Oeoro YyryHa.
Pacnio3naBanue pyn xenesa.

IT. 3. Ne 10. Cemunap mo teme
«Knaccudukanus KOppo3uu MeTaioB
M0 Pa3IU4HbIM npu3HakaMm. CrocoOsl
3alUThl METAJJIOB OT KOPPO3HI.

IT. 3. Ne 11. Cemunap mo teme
«CuIMKaTHas IPOMBIIIIEHHOCTBY.
I1. 3. Ne 15. CemuHap no Teme «
Tonyon. Hurposanue ToiyoJia.
Tpotum». I 3. Ne 16. Cemunap no
TeMe « OCHOBHbIE HAPaBICHUS
MIPOMBIIIJICHHON TIepepaboTKu
npupoaHoro raza». ..I1. 3. Ne 17
Cemunap no teme. «IlonyTHbIi
He(TAHOM ra3, ero nepepadoTka.
ITpouieccel MPOMBIIIIIEHHON
nepepadoTKU HEPTU: KPEKHHT,
pudopmunr» . I1. 3. Ne 18. Cemunap
1o Teme «OKTaHOBO€ YHMCII0 OEH3UHOB
Y LIETAHOBOE YHUCJIO AU3EIIBHOTO
torumBa». [I. 3. Ne 20. Cemunap mo




teMe «IlonsTHEe 0 KeTOHAaX Ha
npuMmepe anerona. [Ipumenenune
all€TOHA B TEXHUKE U
npomsiiieHnoctr». I1. 3. Ne 20.
CemuHap no teme «CHUHTETUYECKHE
Mororue cpenctay. I1. 3. Ne 24,
CeMuHap 1o Teme
«lTonuBUHUIXTIOPU,
nosurerpadropITHIICH (TEQIOH)».
I1. 3. Ne 25. Cemunap o teme
«®eHonopopMabaeruIHbIE
mactMaccsl. Lemnynona.
[IpoMeInIEHHOE IPOU3BOICTBO
XUMHUYECKNX BOJIOKOH». TeKymui
KOHTpOJ'H): PE3YJIbTATOB BBIITOJHCHUA
1ab0pPaTOPHBIX
/TIpaKTUYECKNX/CEMUHAPCKUX
3aHATHUH, pa3pabOTKe W 3aIIuTe
npoekTa. IToroelit KOHTpoJIb HA
i depeHINPOBAHHOM 3a4ETe.

Bnanenue
OCHOBOITOJIAraFOIMH
XUMUYECKUMU
MMOHATHSIMM,
TEOPHUSIMHU, 3aKOHAMH
1 3aKOHOMEPHOCTSIMH,
YBEpPEHHOE
M0JIb30BaHUE
XUMHYECKOH
TEPMUHOJIOTHEH 1
CHMBOJINKOM

Nznaraer u popmynupyer
OCHOBOIIOJIArafoIIne
XUMHUYECKUE TTOHATHS 1
3aKOHBI. AHAJIU3UPYET U
YBEPEHHO MPUMEHSET
XUMHUYECKYIO
TEPMHUHOJIOTHIO U
CHMBOJIMKY, OTIEPUPYET
MOHATUSIMU YTJIEPOIHBIN
cKeneT, (YHKIIMOHAIbHAsS
rpyIna, u3oMepus,
I'omonorus. YcranapiauBaeT
3aBHCHUMOCThH CBOMCTB
XHUMHUYECKUX BEIISCTB OT
CTPOEHHUSI aTOMOB
00pa3yroIux ux
XHUMHYECKUX 3JIEMEHTOB.
XapakrepusyeTr BaKHEHIINE
THIIBI XUMHYCCKUX CBSI3CH U
OTHOCHUTEIBHOCTH 3TOU
THIIOJIOTHH.

OOBSACHSET 3aBUCUMOCTD
CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHUS
KPUCTAJUTMYECKUX PELIETOK.
DopMynHupyeT OCHOBHBIE
MOJIOKEHUS TEOPUH
AIEKTPOJIUTHYE-

CKOM JUCCOIMALINU U

®poHTaTBHBIN OIPOC,
WHIUBUTyJIbHBIN TUCHbMEHHbBIN
orpoc, TectoBblie 3aaanus. JI. P. Ne 3.
N3y4yeHue moydeHus SMyiIbCUU
MoTopHoTo Macia. JI. P. Ne 4.
O3HaKOMJICHHE CO CBOMCTBAMU
nucnepcHbIX cucteM. I1. 3. Ne 4,
N3yyeHue mpuUTOTOBJICHHUS pPacTBOpa
3amaHHoU KoHueHTpanuu. I1. 3. Ne 6.
Cemunap no teme «IIprumenenue
BOJbI B TEXHUYECKHUX LIEIAX.
JKecTKoCTh BOIBI M CIIOCOORI €€

YCTpaHEHHS». JL. P. Ne 5.
O3HaKkoOMJICGHHE C HCHBITAaHHEM
PacTBOPOB KUCIIOT HHIMKATOPAMHU.
BzanMmonelicTBHsI MeTajIoB C
KUcJIoTaMu. B3auMoneicTBusS KHCIIOT
¢ okcuaamu MeraaioB. JI. P. Ne 6.
O3HakOMJIGHHE C B3anMOJICHCTBHEM
KHCJIOT C OCHOBAaHUSMHU.
BzaumoeiicTBUS KHUCJIOT C COISMHU.
JI. P. Ne 7. O3HakoMIIeHHE C
HCIIBITAHUEM PACTBOPOB LIEIOYEH
WHJUKaTopaMu. B3aumoaencreus
1Ien04Yel ¢ cojisiMu. Pa3noxxeHnem
HEpacTBOPUMBIX ocHOBaHMM. JI. P. Ne
8. O3HakoMieHHE C
B3aHMOJICHCTBUEM COJIEH C




XapaKTEPUCTHUKY B CBETE
3TOM TEOPUU CBOMCTB
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX
COCVHECHUN.
DopMynHpyeT OCHOBHBIE
IIOJIOKEHUS TEOPHUH
XUMHUYECKOTIO CTPOCHUS
OPraHNYEeCKUX COCTMHEHUIN
Y XapaKTEPUCTUKY B CBETE
3TOM

TEOPUH CBOMCTB OCHOBHBIX
KJIACCOB OPraHMYECKUX
COCIHEHU .

MeTaulamMu. B3aumonencTBuem coien
JIpyr ¢ apyroM. ['maposmsom coseit
paznuynoro tuna. JI. P. Ne 9.
N3yyeHnue peakuui Uaynmx c
00pa3oBaHUEM 0OCajiKa, raza Win
BoJibL. JI. P. No 10. Uzyuenue
3aBUCUMOCTU CKOPOCTH
B3aUMO/JICVCTBHS COJITHON KHUCIIOTHI C
MeTaJlJIaMHU OT UX IPUPOJIBI.

JI. P. Ne 11. 3yuenue 3aBUCHMOCTH
CKOPOCTH B3aMMOJEHCTBUS OKCHIA
menu (I1) ¢ cepHO#t KHCIIOTOM OT
temneparypsl. I1. 3. Ne 9. U3yuenue
MOJIy4YeHUs], COOUpaHus U
pacnio3HaBanusi razoB. I1. 3. Ne 12.
N3yuenne peakuuii OKUCIECHUS U
BOCCTaHOBJICHUS] OPTaHUYECKUX
Bemect. [I. 3. Ne 13. M3yuenue,
CpaBHEHHUE, KiaccHu(UKaIuu
COCMHEHUH U KIacCUu(UKaIIu
peaknnii B HEOPraHUYECKON 1
oprannuyeckor xumuu. JI. P. Ne 16.
N3yyeHune pacTBOpeHHs TIUIEpPHUHA B
BOJIE€ U B3aUMOJCUCTBHUE C
ruapokcuaoM meau (11).

JI. P. Ne 17. I3ydyeHue CBOWCTB
YKCYCHOM KHCJIOTBI, OOLIUX CO
CBOMCTBaMHU MHHEPAJIbHBIX KUCIIOT.
JI. P. Ne 18.. U3yuenue
JI0Ka3aTeNbCTB HEIMpeneIbHOro
xapakrtepa xxuakoro xxupa. JI. P. Ne
19. M3ydyenune B3auMOJECUCTBUS
[JIFOKO3BI U CaXapo3bl ¢ THIPOKCUIOM
meau (I1). . JI. P. Ne 20. M3yuenue
KayeCTBEHHOW pPEaKIMM Ha Kpaxmall.
IT. 3. Ne 19. 3yuenue MeTuiaoBoro
CIUpPTa M €ro UCIOJIb30BAHUS B
KayeCTBE XUMUYECKOTO ChIPbSL.
TOKCUYHOCTH METAHOJIA U TIPaBUIIA
TEXHUKH 0€30MacHOCTHU Ipu paboTe ¢
HUM. I1. 3. Ne 20. Cemunap 1o
TteMe «[loHsATHE O KETOHAX Ha
npumMepe aneroHa. [Ipumenenue
aleTOHa B TEXHUKE U
MPOMBILIIIIEHHOCTHY.

Ne 21. U3ydeHne pacTBOpeHHUs
6enkxoB B BoJie. OOHapyxeHUs: OeJKOB
B MOJIOKE U MSICHOM OYJIbOHE.

JI. P. Ne 22. 3yueHne neHarypauuu
pacTtBopa O6enka KypuHOTO siIa
CIIUPTOM, PACTBOPAMU COJIEH TSAKEITBIX
METaJUIOB U MPU HArPEBaHUU.

JI. P.




I1. 3. Ne 22. U3yuyenue
pacrno3HaBaHMsl IJJaCTMacC U
BOJIOKOH. TeKyIMii KOHTPOJIb: OlEHKA
BBIITIOJIHCHHA TECTOB, PC3YyJILTATOB
BBIITOJITHECHU L

1200 PAaTOPHBIX/IPAKTUICCKIX/CEMUHA
pCKUX 3aHATUH. ITOrOBBIN KOHTPOIIb
Ha 1 epeHIIMPOBAHHOM 3auéTe.

Bmagenne oCHOBHBIMHU
METO/IaMH HAyIHOTO
[MO3HAHUS,
WCIIOJIb3YEeMBIMH B
XUMUU:
HaOJIIOJICHUEM,
OITMCAHHEM,
U3MEpEHUEM,
AKCIIEPUMEHTOM;
YMCHHE
00pabaThIBaTh,
OOBSICHSTH
pe3yIbTaThI
MTPOBEJICHHBIX OIBITOB
U JI€JIaTh BBIBOIBI;
TOTOBHOCTH U
CIIOCOOHOCTE
MIPUMEHSTH METO/IBI
TTO3HAHUS TIPH
perieHuu
MPaKTUYECKHUX 3a]1ay;

Bocnpoun3Boaut 0CHOBHBIE
HOHSATHS, UCTIOJI3yEMbIE B
XWMUH, TIPU HAOITIOJICHUN 32
JIEMOHCTpAIMen U
MPOBEACHUEM XUMHUYECKHUX
HKCTIEPUMEHTOB U
71a00paTOPHBIX OIBITOB HA
1abopaTOpHBIX paboTax u
MPAKTUYECKHUX 3aHIATHSX.
Cucrematusupyer
W3MEPEHUS M PE3yTbTaThI
MIPOBEACHHBIX OIBITOB.
YcraHaBnMBaeT CBA3b
MPUMEHCHHS] XUMUIECKHX
3HaHUU IIPU pEUICHUN
MPaKTUYECKUX 3aau.

@pPOHTAIBHBIN ONIPOC, TECTOBHIE
3aJjaHus, PeIIeHnEe TPOOIEMHBIX
cutyanuit. JI. P. Ne 1.
MopenupoBaHue MOCTPOEHUS
[Tepuoanueckoit TaOIHITBI
XUMUYECKUX dJIeMeHTOB. JI. P. Ne 2.
O3HaKOMJIEHHE C TPUTOTOBJIEHHEM
CYCIIEH3UU KapOOHaTa KaablUs B
Boje. JI. P. Ne 3. N3yuenue
MOJTYYCHHS IMYIECUHA MOTOPHOTO
Macia JI. P. Ne 4. O3pakoMIIeHHE CO
CBOWMCTBAMHU JIUCTIEPCHBIX cucTeM. 1.
3. Ne 4. MI3yuenune npuroToBlieHUs
pacTBopa 3aJaHHOW KOHIEHTPAIIUH.
JI. P. Ne 5. O3nakomiieHrE C
WCIIBITAHUEM PaCTBOPOB KHUCJIOT
WHIUKaTopaMu. B3aumopaeicteus
METAJIJIOB C KHCJIOTaMHU.
B3anMonelcTBUS KHUCIOT ¢ OKCHUIAMU
MetaiuioB. JI. P. Ne 6. O3HakomieHue
C B3aUMOJIEUCTBHUEM KHCIOT C
ocHOBaHMsAMU. B3anmoneiicTBuA
KUCIIOT ¢ coysiMu. . JI. P. Ne 7,
O3HaKOMJIEHHE C HUCIBITAHHEM
PacTBOPOB IIEJI0YCH HHIUKATOPaAMHU.
BzauMonenicTBusa 1ienoveil ¢ COIIMU.
Paznoxxennem HepacTBOPHMBIX
ocHoBanmii. JI. P. Ne 8. O3nakomiieHue
C B3aMMOJICHCTBUEM COJIEH C
MeTaaaMu. B3aumoaelcTBueM colieit
JIpyr ¢ apyroM. I'maposmsom coseit
paznuunoro tuma. I1. 3. Ne 9.
W3ydenue mnomaydeHus, coOupaHusi u
pacnio3HaBanus rasos. JI. P. Ne 13.
N3roroBnenne Moaenen MoIeKyn
oprannyeckux Beuiects. JI. P. Ne 14.
O3HaKOMJICHHE C KOJUICKIIUEH
00pa31oB HEPTH U TTPOTYKTOB €€
nepepabotku. JI. P. Ne 15.
O3HaKOMJICHHE C KOJUICKIIUEH
Kay4yKOB U 00pa3amMu u3aenuil u3
pe3unsl. JI. P. Ne 16. 3yuenue
pacTBOpEHUsl TIULEPUHA B BOJE U
B3aUMOJICHCTBUE C TUJIPOKCUIIOM




meau (II). JI. P. Ne 17. U3yuenue
CBOMCTB YKCYCHOM KHCJIOTBI, OOIITHX
CO CBOMCTBaMH MUHEPATBHBIX KUCIIOT.
JI. P. Ne 18.. U3yuenue

JI0Ka3aTeIbCTB HEMPEIeIbHOTO
xapakrepa )xuakoro xxupa. JI. P. Ne

19. Uzydyenue B3amMOJACUCTBUS
TJIFOKO3BI M CaXapo3bl ¢ THUAPOKCHIOM
meau (II). JI. P. Ne 20. Usyuenue
Ka4eCTBEHHOW peaKkIH Ha KpaxMall.
JI. P. Ne 21. W3yueHue pacTBOpEHHUs
OenkoB B Bojie. OOHapykeHusi OeNKoB
B MOJIOKE M MsicHOM Oynbone. JI. P.
Ne 22. U3yuenue nenarypauuu
pacTBopa Oenka KypuHOTO stifiia
CIHPTOM, PAaCTBOPAMH COJIEH TSIKEIBIX
MeTaysIoB U npu HarpeBanuu. I1. 3. Ne
22. V3yueHne pacro3HaBaHHS
IIJIACTMACC ¥ BOJIOKOH. Texkymui
KOHTpOHB: OL€HKA BBIITIOJIHCHUS TCCTOB,
pE3YNIBTATOB BHIIIOJIHEHUS
1a00paTOPHBIX/TIPAKTUIECKUX/CEMUHA
PCKUX 3aHATUH, pa3paboTke U
3alIuTe MpoeKTa. MITOroBblii KOHTPOJIb
Ha M epeHIIMPOBAHHOM 3a4€Te.

CdopmMupoBaHHOCTH
YMEHUSI J1aBaTh
KOJIMYECTBEHHBIC
OIICHKH U
MIPOU3BOJIUTH PACUEThI
0 XUMHUYECKUM
dbopmynam u
YpaBHEHUSIM

Hnmoctpupyer,
000CHOBBIBAET U
AQHAJIM3UPYET MOJYyYEHHbIE
3HaHUSI YMEHUEM
IIPOU3BOJUTH PACUETHI IO
XUMHUYECKUM (hopmynam u
YPaBHEHUSIM.
Hcnonws3oBanue B yueOHOU U
npoeCCHOHAITBHOU
JEeSATENbHOCTH

XUMUYECKUX TEPMHUHOB U
CUMBOJIUKH.
BocnpousBoaut Ha3BaHue
W3Y4YEHHBIX BELIECTB 10
TPUBHAITBHON WIIH
MEKIYHapOAHON
HOMEHKJIAType U OTPAKEHUE
COCTaBa ITUX COEANHEHUH C
MOMOIIBK0 XUMUYECKUX
bopmy.

OTpakaeT XuMHUYECKHE
MPOLIECCHl C TOMOIUIBIO
YpaBHEHUN XUMUYECKUX
peakuui

I1. 3. No 4. VI3yueHre NPUTOTOBIICHUS
pacTBopa 3aJaHHON KOHIICHTPAIIH.
I1. 3. Ne 5. Pemntenne 3amay Ha
MacCOBYIO JIOJII0 PACTBOPEHHOTO
BemiectBa. JI. P. Noe 9. Mzyuenue
peaxiuii uAymux ¢ 00pazoBaHUEM
ocajaka, ra3a wix Bogsl. JI. P. Ne 10.
W3ydeHre 3aBHCHUMOCTH CKOPOCTHU
B3aMMO/JICHCTBUS COJISTHOM KUCIIOTHI C
MeTaJulaMH OT uX npupojsl. JI. P. Ne
11. 3yyeHnne 3aBUCUMOCTH
CKOPOCTH B3aUMO/ICUCTBHUS OKCHU/IA
menu (I1) ¢ cepHOM KUCIOTOM OT
temneparypbl. 1L 3. Ne 12. HN3yuenue
peaxiuii OKHCIeHUs U
BOCCTaHOBJICHHUS] OPraHUYEeCKHUX
BemiecTB. [ 3. No 21. Pemenue
AKCIIEPUMEHTAIbHBIX 3a/a4 Ha
UACHTU(DUKAITIIO

Tekymui KOHTPOJIb: OIEHKa
BBITTIOJIHECHHUA TECTOB, PE3YJIbTATOB
BBITIOJTHEHUS] TPAKTUYECKUX 3aHSATUM.
W TOTOBBIN KOHTPOJIb HA

T hepeHIUPOBAHHOM 3a4yéTe

Branenue npaBuiaMu
TEXHHUKU
6€30M1aCHOCTH NIPU

HGMOHCTpI/IpyeT BJIaJICHUC
InpaBUJIaMU TCXHUKHA
0€30MacHOCTH U OCBOCHHE

@poHTaNBHBIN OIIPOC, TECTOBBIE
3a/laHusl, pelIeHre MPoOIeMHBIX
cutyanuii. JI. P. Ne 2. O3HakomiieHue




HUCIIOJIL30BaHUU
XUMHUYECKHUX BEIIECTB,

MPUEMOB I'PaAMOTHOTO,
0€3011aCHOTO MCIIOJIb30BAHUS
XAMHUYECKHX BEUICCTB HA
1a00PATOPHBIX 3aHITHSIX.
.BeimoniHseTr xuMuveckue
IKCIIEPUMEHTHI B IOJHOM
COOTBETCTBUU

C paBWJIaMu 0€3011aCHOCTH.
[IpoBoauT HabmIOACHUE,
(UKCcanMio W ONMMCaHUe
PE3yJIbTaTOB MPOBEACHHOTO
IKCIIEPUMEHTA

C IPUTOTOBJICHUEM CYCHEH3UU
kapOoHaTa kanbuus B Boje. JI. P. Ne 3.
N3y4yeHue nosydeHus SMyiIbCUU
moTtopHoro Macna I1. 3. Ne 4.
W3y4yeHue npuUroTOBICHHUS PACTBOpA
3agaHHOM KoHUeHTpauun. JI. P. Ne 5.
O3HaKOMJIEHHE C HCIBITAHUEM
pacTBOPOB KUCIOT HHAUKATOPAMH.
B3anmoencTBras METAIIIOB C
KUCJIO0TaMU. B3aMoOIeCTBHUS KHUCIIOT
C OKCH/IaMU METAJIJIOB.

JI. P. Ne 6. O3HakoMiieHHE C
B3aMMOJICCTBUEM KHCIIOT C
OCHOBaHUsIMH. B3aumoencTBus
KHCIIOT ¢ consiMu. JI. P. Ne 7.
O3HaKOMJIEHHE C HCIBITAHUEM
pacTBOPOB ILIEJIOYEH UHANKATOPAMH.
BzauMonenicTBus 1ieoveil ¢ COIIMU.
Pa3noxeHnneM HepacTBOPUMBIX
ocHoBanuu. JI. P. Ne 8.
O3HakoMJIeHHE C B3aUMOJEWCTBHEM
COJIEH C MeTaJlIIaMHU.
B3aumoneincTeueM coneit Ipyr ¢
npyroM. ['maposmzom coseit
pasziuuHoro tuna. JI. P. Ne 14.
O3HaKOMJIECHHE C KOJUIEKIIMEH
00pa31oB HEPTH U TPOTYKTOB €€
nepepadotku. JI. P. Ne 15.
O3HaKOMJIECHHE C KOJUIEKIIMEH
Kay4yKOB U 00pa3lamu U3aeauil u3
pe3unbl. JI. P. Ne 16. U3ydyenue
pacTBOpEHUs TJIMLEPUHA B BOJE U
B3aUMOJICHCTBUE C THUIPOKCUIOM
menu (I1). JI. P. Ne 17. U3yuenne
CBOWCTB YKCYCHOM KHCJIOTBI, OOIINX
CO CBOMCTBaMU MUHEPAIbHBIX KHCIIOT.
JI. P. Ne 18.. U3yuenue
JI0Ka3aTelIbCTB HEMNpPEeeIbHOTO
XapakTepa JKUJKOTO JKUpA.

JI. P. Ne 19. U3yuenue
B3aUMOJICHCTBUS IIHOKO3bI U
caxapo3ssl ¢ ruapokcuaom meau (II).
JI. P. Ne 20. 3yueHne KauecTBEHHOU
peakiuu Ha kpaxmai. JI. P. Ne 22.
N3yyeHnue peHatypaiuu pacTBOpa
Oenka KypHHOTO siilla CIUPTOM,
pacTBOpaMu COJIEH TSAXKEIBIX
METaJUIOB U MPU HArPEBaHUU.

IT. 3. Ne 22. U3yuenue
pacno3HaBaHusl IUIACTMAacc U
BOJIOKOH. TeKyluii KOHTPOJIb HA
71a00pPaTOPHOM 3aHSITHH.




WTOroBsIii KOHTPOJIb HA
b depeHIUPOBAHHOM 3a4éTe.

CdhopmupoBanHOCTH
COOCTBEHHOW MO3UIUU
10 OTHOIIICHHUIO K
XUMUYECKOMN
uH(pOpMaINY,
MOJIy4aeMou 13
pa3HbIX HCTOYHHUKOB.

IIpounsBoaur
CaMOCTOSITEJIbHBIN ITOUCK
XUMUYECKOH MH(POPMALTIH
C HCIIOJIb30BaHUEM
Pa3IUYHbIX HCTOUYHUKOB
(Hay4HO-TIOMYJISIPHBIX
U3JIaHUI, KOMITBIOTEPHBIX
0a3 1aHHBIX, PECYPCOB
Wurepuera).

Hcnonp3yeT KOMIBIOTEPHBIE
TEXHOJIOTHH U1 00paboTKU
U Mepeiadyd XUMHYECKON
nHpopmanuu u ee
MIPE/ICTaBICHUH B
pa3nuyuHbIX (hopmax.
AHanmu3upyeT u
CUCTeMAaTHU3UPYET
XUMUYECKYIO0 HH(POpMAITHIO
MOJIyYE€HHYIO U3 CPEICTB
Mmaccmenua, aTepHere,
y4eOHOM U crieruaIbHOM
JUTEpAType.

@poHTaNBHBINA ONIPOC, MUCbMEHHBIN
ompoc, TectoBbie 3aaanus. [1. 3. Ne 2
CemuHap no teme «PagroakTUBHOCTb.
Hcnonp30BaHKe paguoaKTUBHBIX
M30TOTOB B TEXHHUYECKUX LIETISAX .

I1. 3. Ne 3. Cemunap no teme
«AHOManMM (PU3MYECKHX CBOKUCTB
BOJIbI. JKWJIKME KpHUCTAILIBI.
MuHepaibl ¥ TOpHBIE TIOPOJIBI Kak
npupoaaeie cMecu». 1. 3. Ne 6.
Cemunap no teme «I[Ipumenenue
BOJIbl B TEXHUYECKHUX LEIISIX.
JKecTkocTh BOALI M CLIOCOOBI €€

ycrpanenus». II. 3. Ne 7. Cemunap
o teme «[lonsitue o pH pactopa.
KucnoTHast, nmieno4ynas, HeuTpaabHast
cpena pactsopos». I1. 3. Ne 8.
CemuHap no teme
«["anpBaHOIIACTHKA.
["anbBanocTerus. PagpuaupoBanue
nBeTHBIX MeTayutoBy. I1. 3. Ne 10.
Cemunap mo teme «Knaccudukamms
KOPPO3UHU METAIIJIOB IO Pa3INYHbIM
npusHakaM. CriocoObl 3alUThI
MeTauIoB OT Kopposum». I1. 3. Ne 11.
Cemunap no teme «CuamkaTHas
npombiuieHHOCTEY 1. 3. Ne 15.
CemuHap no teme « Tomyo.
Hurposanue tonyona. Tporu».

I1. 3. Ne 16. CemuHap mo Teme «
OcHOBHbBIE HaNPaBIECHUS
MIPOMBIIIJICHHON TIepepaboTKu
npupoaHoro raz»a». I1. 3. Ne 17
Cemunap no teme. «IlomyTHbi
He(TAHOM ra3, ero nepepadoTka.
[Tpotiecchl MPOMBIIIIIEHHON
nepepadoTKU HEPTU: KPEKHHT,
pudopmunr».. I1. 3. Ne 18. Cemunap
1o Teme «OKTaHOBO€ YHMCII0 OEH3UHOB
U IIETAHOBOE YHCIIO JIU3EJIHOTO
torumBax. [1. 3. Ne 20. Cemunap no
teme «[loHsATHE O KeTOHAX Ha
npumMmepe areroHa. [I[pumenenue




alleTOHA B TEXHUKE U
npomsiinuieHHOCTH». I1. 3. Ne 20.
CemuHap no teme «CHUHTETUYECKHE
Mmororue cpenctBay. I1. 3. Ne 24,
CeMuHap 1o teme
«[TonuBUHUIXTIOPU,
nosurerpadropaTuiieH (teduon)». I1.
3. Ne 25. Cemunap no teme
«DenosnohopmMabIeTHAHbIC
mactMaccsl. Lemnynons.
IIpombIIIIIEHHOE TPOU3BOJICTBO
XMUMHUYECKHUX BOJIOKOH». YueOHOe
UCCJIEIOBaHUE WU YY€OHBIN MTPOEKT.
Tekymui KOHTPOJIb: OLleHKa
BBITIOJTHEHUS TECTOB TIPU pa3pabOTKe U
3aluTe NpoeKkTa. MIToroBblii KOHTPOJIb
Ha quddepeHnnpoBaHHOM 3auéTe.

[Ipu opraHuzanuy caMOCTOSITEIbHON pabOThl aKIEHTUPYETCS BHUMaHUE
oOydarommuxcs Ha MOMCKe MHPOpMAlMM B CpeAcTBax MaccMmenua, MHTepHere,
y4eOHOM M CHenuaqIbHOM JTUTEpAaType C COOTBETCTBYIOIIMM O(DOpPMIICHHEM U

npencTaBieHueM  pe3ynbTatoB. (CamocrosiTenbHas paboTa HampaBieHa — Ha

yrayOJIeHHE U pacIIupeHue TEOPETHUYECCKUX 3HAHUH, dbopmupoBaHue
CaMOCTOSITEILHOCTA ~ MBIIIUICHUSI,  CIIOCOOHOCTH K  CaMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHWE W caMopeaju3aliio.  Buabl  caMOCTOSATEIBHOMN

paboThI: MOATOTOBKA K JICKIUAM U CEMHUHAPCKUM 3aHSTUSIM, OTBETHI HA BOIPOCHI
ydeOHUKa [IJI1 CaMOMPOBEPKH,  CAMOCTOSITEIBHOE  HW3YYCHHE  OTIEIbHBIX
BOIIPOCOB JIMCIMIUIMHBI C WCIHOJb30BaHUEM YYEOHHKA W JIOTIOJHUTEIBHOU
JTUTEpaTypbl, MPOCMOTP Y4YE€OHBIX (PUIBMOB C MPOBEJCHUEM CPABHUTEIHLHOTO
aHajau3a, MOATrOTOBKA YCTHBIX COOOIIEHHM MO0 TeMaM, MOHOJOTUYECKUX
paccKa3oB, COCTaBICHHME MHHU — PacCyXJIeHud, B paMmkax camoCTOSATEIbHOUN
paboThl OO0YYAIOMIUMHUCS MOXKET OBITh BHITIOJHEH WHANBUAYaITbHBIN MPOEKT.
NunvBuayanbHbId IPOEKT - ocobast popma opranu3anuu 00pa3zoBaTelbHOU
NeATeNbHOCTU oOyuaromuxcs (y4eOHOe HCCleJOBAaHUE WM Y4eOHBIH IPOEKT).

['maBHOM OTIMYUTEILHON OCOOCHHOCTHIO METOA MPOSKTOB SIBJISAETCA OOyUeHHE Ha



aKTUBHOM OCHOBE, 4epe3 LeJIeco00pa3Hyl0 MAESITENbHOCTh YYEHHMKA, KOTOpPas
COOTBETCTBYET €0 JUYHBIM MHTEpEcaM. B OCHOBE 3TOr0 METO/A JIEKUT PA3BUTHE
MO3HABATEIbHBIX  HABBIKOB  OOy4YalOIIMXCA,  YMEHHUH  CaMOCTOATEIBHO
KOHCTPYHUPOBATh CBOM 3HAHMS, YMEHUU OPHEHTHPOBATHCA B HH(POPMALMOHHOM
IIPOCTPAHCTBE, PAa3BUTHE KPUTUYECKOTO W TBOPYECKOIO MbINUIEHUSA. Merton
IIPOEKTOB  BCErJa OpPHUEHTHUPOBAH HAa  CAMOCTOSATENIBHYIO  JIESITENbHOCTh
oOy4aromuxcs - UHAWBUIYAIbHYI0, TAPHYIO, TPYIINOBYIO, KOTOPYIO O0ydYaromuecs
BBINIOJIHSIFOT B TEUEHHE OIPEACICHHOIO OTpe3Ka BpPEMEHH. MeToa MNpOEKTOB
BCErJ1a NPEIOJaraeT pelieHue Kakoi-To npoOaeMsl.

B pabGoueit  mporpamme omnpeaescHa IIpUMEpHasi  TEMaTHUKa
UHAUBUAYAJTbHBIX MPOEKTOB, HO MX OKOHYaTeJdbHas (HOPMYJIMPOBKA 3aBUCHUT OT
JUYHOTO  IIO3HABAaTEJbHOIO  MHTEpeca  OOydarollerocsi,  CTENEHH  €ro

MOJTOTOBJICHHOCTH ¥ BOBJICYEHHOCTH B U3Y4YCHUE JUCIIUTIINHBI.
IIpumepHsbie TeMbl pedepaToB (IOKJIAA0B), UHIAMBHIYAJIbHBIX POEKTOB.

buorexnonornss w reHHas  uHXeHepus —  TexHosormum  XXI  Beka.
Hanotexnonorus, KaK MPUOPUTETHOE HANpaBICHHE PA3BUTUS HAYKU W
npousBojicTBa B Poccuiickon denepanuu.

CoBpeMeHHBIE METO/IBI 00e33apakMBaHUS BOJIBI.

AJIOTpONHS METAJIOB.

Kuznb u pearensHocts .M. Menneneena.

«IleproanueckoMy 3aKoHY OynyIiee He TPO3UT Pa3pyIICHUEM. .. »

Cunre3 114-ro onemeHta — TpuyMd POCCUNUCKUX (DUIUKOB-AIEPIIHKOB.
N3oTonsl Bogopoa.

HUcnonp3oBanue  paguOaKTHBHBIX  M30TONOB B TEXHUYECKHX  IIEJAX.
[Ina3Ma — 4yeTBepPTOE COCTOSIHHE BEIIECTBA.

AmopdHBIE BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpYyX arouen cpenbl OT XUMHUYECKOT O 3arpsA3HECHUS.
KonnuecTBeHHbIE ~ XapaKTEPUCTUKU  3arpsi3HCHUS  OKPYXKAKOIIEH  Cpelpbl.

[Ipumenenne  TBepaoro W razooOpasHoro  okcuaa  yriepoga  (IV).



3amura 030HOBOTO JKpaHa 0T XUMHUYECKOTO 3arpsI3HEHUS.
I'pybonucnepcHbie  cuUCTeMBl, UX KiIacCu(UKalUs ¢  HUCIOJIH30BaHUE B
npo(ecCUOHANIbHOM eI TEIbHOCTH.

KocMmernueckue renu.

PactBOpel BOKpYT Hac.

TuIbl pacTBOPOB.

Bopna xak peareHT u cpeaa Juisi XMMHAYECKOTO ITpoIecca.

Kuznb u gearenbHocTh C.AppeHnyca.

Bknag oOTEYECTBEHHBIX YYEHBIX B PAa3BUTHUE TEOPUU  IJIEKTPOJIUTHUYECKOU
JACCOLALINH.

VYcTpaHeHue )KeCTKOCTH BOJIbl Ha MPOMBIIICHHBIX NPEATPUATUSIX.

CepHast KUCIIOTa — «XJIe0 XUMUYECKON MPOMBIIIIICHHOCTH.

Hcnonp3oBanne MHUHEPAIBHBIX KUCJIOT HAa TPEANPHUATHAX Pa3TUYHOTO MPOdUIIs.
Uctopus rumnca.

[ToBapeHHas COJIb KAK XUMHYECKOE ChIPHE.

MHuoronukuii kapOOHAT KalblUg: B TMPUPOJIE, B IPOMBIIUIEHHOCTH, B OBITY.
Peakiuu ropenust Ha MPOU3BOJICTBE U B OBITY.

BupryansHoe MOJEIUPOBAHUE XUMUYECKHUX IIPOLIECCOB.
DIEKTPOIU3 pacTBOPOB AJIEKTPOIUTOB.

DIEKTPOIU3 paciulaBOB 3JIEKTPOJIUTOB.

[IpakTueckoe MpUMEHEHHUE 3JIEKTPOTu3a: paUHUPOBAHHE, TaTbBAHOILIACTHKA,
rajgbBaHOCTETUA.

Hcropus nonydeHus U IpOU3BOICTBA AITFOMUHUA.

DNEKTPOIUTUYECKOE TIOyUeHHE U paUHUPOBAHUE METH.

Kuzub u nesareabHocTs 7. /[3BH.

Ponp METAJIJIOB B HUCTOPUU YEJI0OBEUYECKOU LUBUIIN3ALMH.
Hctopust 0T€4ECTBEHHOW YEPHOW METaAITyPIrUu.

CoBpeMEHHOE METAILTYPTUYECKOE TPOU3BOICTBO.

Hctopust oTeuecTBEHHON LIBETHOW METAJLTyPIHH.

Ponp MeTannoB u CILUIaBOB B Hay4YHO-TCXHHUYCCKOM IIPOrpecce.



Koppo3us meTanioB u cnocoObl 3alUTEI OT KOPPO3UH.

WNuepTHbIe niamn 6J1aropoIHbIE Ta3bl.

Poxxpnaromue conu - rajJoreHsl.

HcTtopus mBencCKoOu CIUYKH.

Ucrtopus BO3HUKHOBEHUS u pa3BUTHS OpraHuvyeCcKoi XUMHH.
Kuznb u gearensHocth A.M.byTtneposa.

Butamusm u ero kpax.

Ponb 0Te4eCcTBEHHBIX YUEHBIX B CTAHOBJICHUHU U PA3BUTUU MUPOBOM OPraHUYECKOU
XUMHUH.

CoBpeMEHHBIE  TPEJACTABICHUS O  TEOPUUM  XUMHYECKOTO  CTPOCHMUS.
DKOJIOTUYECKUE aCIEKThI MCIIOJIb30BaHUS YTJIEBOIOPOHOIO CBIPBS.
DKOHOMUYECKHE aCMEKThl MEXAYHAPOJIHOTO COTPYJHUYECTBA MO MCIOJIB30BAHUIO
YTJIEBOJIOPOIHOTO ChIPHSI.

Uctopus OTKpBITUS M Pa3pabOTKU Ta30BBIX U HEQTAHBIX MECTOPOXKICHHUA B
Poccuiickoit @enepannm.

Xumust YTJIEBOAOPOIHOIO ChIpbt W Mosi Oyaymas  mpodeccus.
YT1eBoI0pOAHOE TOIIMBO, €r0 BUIbl U HA3HAYEHHUE.

CuHTeTMYeCcKHe  KaydyyKd:  HUCTOpUS, MHOTrooOpasWe U  NEPCIEKTUBBHI.
Pe3nnoTeXHMYECKOE ITPOU3BOACTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM MPOrpecce.
CBapoyHO€E TPOU3BOJICTBO U POJIb XUMHUU YTIJIEBOJIOPOJIOB B HEM.

HedTh u ee TpaHCHOPTUPOBKAa KaK OCHOBA B3aMMOBBITOJIHOTO MEXKIYHAPOIHOTO
COTPYIHUYECTBA.

3. MECTO JUCHHUIIVIMHBbI B YYEBHOM IIJIAHE

O6meodpazoarenpHas gucnuummHa  OVY]l 6.07 XuMus OTHOCHUTCS K
npeaMeTHor obnactu «EcTecTBeHHbIE HAyKW» U OOLIE00pa30BATEILHOMY LMK
OCHOBHBIX  00pa30BaTENbHBIX  MPOTPaMM  CPEIHET0  MPOQECCUOHATHHOTO
obOpazoBanus ¢ yderoM @PI'OC Ha 6aze ocHoBHOTO oOmero mpodeccuit CIIO

€CTECTBEHHOHAYyYHOro npoduiis mpodecCHOHATIBHOTO O0YUYEHUSI.



N3yuenue 0011100 pa3oBaTeIHLHOM y4eOHOM JUCHUTLIAHBI

OV 6.07 XuMusi TECHO CBSI3aHO C TAKUMU JUCHUUIUIMHAMU, Kak ¢usuka, MJIK,
OMUpAETCs HA TAKUE paHEe U3YUCHHbIE JUCHIUIUIMHBI, KAK MaTeMaTHKa.

OcBoeHME AUCIUIUIMHBI MPEANOJaracT BHIIIOJHEHUE BHEAYJIUTOPHOU

CaMOCTOSITEILHOM PabOThI, JOMAITHUX 3aJlaHUM MO KaXJ0W TeMe, BBITIOJIHEHUE

IIPOEKTA.

4. PE3YJIbTATHI OCBOEHUSA YUEBHON JUCIIUTIJIAHBI —
JINMYHOCTHBIE, METAIIPEAMETHBIE, ITPE/IMETHBIE.

OcBoenue coaepxkanust yueOHou gucummuiuabl OY]J[ 6. 07 Xumwus
o0ecrneunBaeT JOCTHKEHNE CTYICHTAMH CISAYIONINX Pe3yJIbTaTOB:
JIMYHOCTHBIX:
- YYBCTBO TOPJOCTH M YBKCHHS K HUCTOPUU W JOCTHDKCHHSIM OTCUECTBEHHOM
XUMHYECKON HAYKH;
- XUMUYECKH TPaMOTHOE TMOBEJIeHUE B MPO(ECCHOHATBEHON IeITeTbHOCTH U B OBITY
npu OOpalieHuu C XMMUYECKMMH BeIlleCTBaMH, MaTepuajlaMd M IpoIeccaMu;
- TOTOBHOCTh K MPOJOKEHUIO OOpa30oBaHUs U TMOBBIIMICHUS KBIU(PUKAUUA B
n30paHHON TPOPECCHOHAILHONW JEATeIbHOCTH U OOBEKTUBHOE OCO3HAHHE POJIHU
XUMHYECKH KOMIIETEHIIUN B 3TOM;
- yYMEHHE UCIOJIIb30BaTh JOCTIKEHUS COBPEMEHHOW XUMHUYECKONW HAyKu U
XUMHYECKUX TEXHOJOTUHA JUIsl TIOBBIIMICHHUS COOCTBEHHOTO HHTEIUIEKTYaJIbHOTO
pa3BUTHUSA B BBIOpaHHOM npodeccruoHambHOMI NEATENIbHOCTY;
MeTanpeaMeTHbIX:
- WCTIOJB30BAaHUE PA3JIMYHBIX BUJIOB TO03HABATEIBHOMN JESITEIIBHOCTA U OCHOBHBIX
WHTEJUIEKTYaJbHBIX oOmepanuii (MMOCTAaHOBKHU 3aja4d, (OpMyIHpOBaHUS THIOTE3,
aHanW3a W CHUHTE3a, CpPaBHEHHs, OOOOIICHWs, CHUCTEMATHU3AINH, BBISBICHUS
MPUYUHHO-CJIC/ICTBEHHBIX CBsI3€H, TOWCKA aHAIOTOB, (OPMYIHPOBAHUS BHIBOJIOB)
JUTSL PEIICHUs TIOCTaBJICHHOW 3a/layi, TPUMEHEHHUE OCHOBHBIX METOJOB TO3HAHUS

(HaOnrofeHUsl, HAYYHOTO OKCIEpPUMEHTA) JUIsl HU3YYEHUsS] Pa3IUYHBIX CTOPOH



XUMUYECKUX OOBEKTOB M IMPOIECCOB, C KOTOPHIMHM BO3HUKAET HEOOXOJMMOCTh
CTaJIKUBATHCA B MPOPECCUOHAIBHOMU cepe;

- HUCIOJIb30BaHHE Pa3IMYHBIX HCTOYHUKOB ISl TOJYUYECHHS XUMHUYECKOU
nHpopMaIK, yMEHHE OIICHUTh €€ JOCTOBEPHOCTh ISl JOCTHXKEHHS XOPOIIUX
pe3yabTaToB B MpodeccuoHanbHOM chepe;

npeaMeTHBIX:

- c(hopMHUpPOBAHHOCTH TMPEJCTABICHUN O MECTe XMMUHU B COBPEMEHHOW Hay4HOU
KapTUHE MHUpa; T[OHMMAaHUE  POJU XUMHUH B (OPMUPOBAHUU Kpyrosopa u
(GYHKIMOHAIBHOW TpaMOTHOCTH 4YEJIOBEKA JJIs PEIIeHUs MPAKTHYECKUX 3aj]1ady;
- BJIaJICHUE OCHOBOIIOJIATAIONIUMU XUMUUYECKUMHU TMOHSITUSAMU, TEOPUIMHU, 3aKOHAMHU
U 3aKOHOMEPHOCTSMH; YBEPEHHOE TOJb30BAHUEC XUMUYECKOW TEPMUHOJOTUEH H
CHUMBOJIMKOM;

- BJIJICHE OCHOBHBIMHM METOJaMHU HAYyYHOTO MO3HAHUS, UCIIOIb3YEMbIMU B XUMUU
Ha0JII0ICHUEM, OINMCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMEHUE 00paldaThIBaTh,
OOBSCHATH PE3YNbTAThl MPOBEIECHHBIX ONBITOB W JENIaTh BBIBOJABI, TOTOBHOCTH U
CIIOCOOHOCTh MPUMEHSTh METObl MO3HAHUS MPU PEHICHUU TMPAKTHUUYECKUX 3a/ady;
- c(hOpMHUPOBAHHOCTh YMEHHS /1aBaTh KOJUYECTBEHHBIE OIEHKA U TMPOU3BOIUTH
pacyeTsl 1o XUMUYECKUM dbopmynam u YPaBHEHUSIM;
- BIIQJICHUE TPaBWJIAMH TEXHUKH O€30MAaCHOCTH MPHU HCIOJIb30BAHMN XUMUUYECKHX
BEILECTB;

- chOpMHPOBAHHOCTh  COOCTBEHHOW TO3UIMU IO OTHOIICHHUIO K XUMHUYECKOU
uH(pOpMAIK, TOTy4aeMOU U3 Pa3HbIX HCTOYHUKOB.

B mporpammy BKIIIOYEHO coliepKaHUE, HAMMpaBIEHHOE HAa (HOPMHUPOBAHUE Y
CTYJICHTOB KOMIICTCHIIH, HEOOXOMUMBIX I KadecTBeHHOTo ocBoeHus OITOIT
CIIO na 6a3e OCHOBHOTO OOIIEr0o OOpa30BaHUS C MOJYYCHHEM CpPEIHEro OOIIero
oOpa3oBaHWs; TMPOTrpaMMbl  TMOATOTOBKH  KBATH(PUIIMPOBAHHBIX  pabOUmX,
CITyKalluX:

OK 1. IloHuMarh CyIIHOCTh W COIMAJbHYIO 3HAYUMOCTh CBOEH Oyayiei

npodeccuu, NPOsIBIIATH K HE YCTOWYMBBINA UHTEPEC.



OK 2.0Opranu3oBbIiBaTh COOCTBEHHYIO JEATEIBHOCTD, UCXOAS U3 1IEJIM U CIOCOOOB
€€ JJIOCTUKEHUS, ONPEEICHHBIX PYKOBOAUTEIEM.

OK 3. AHanu3upoBaTh pabouyI0 CUTYallUIO0, OCYILECTBIATh TEKYIIHI U UTOTOBBIM
KOHTPOJb, OLEHKY U KOPPEKIMI0 COOCTBEHHOM JESATENbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3yJIbTaThl CBOEH PabOTHI.

OK 4.0OcymectBiasTh NOUCK MHGOPMALMK, HEOOXOAMMOWU ISt 3(PPEeKTUBHOTO
BBIMOJHEHUS TPOPECCUOHATIBHBIX 3a/1a4.

OK 5. Hcnonb3oBaTh HHOOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMH B
npo¢eCCUOHANIBHOMN AESITEIbHOCTH.

OK 6. Paborars B komaHe, 3p(HEKTUBHO 00IIATHCA C KOJIJIETaMH, PYKOBOJACTBOM,
KJIMEHTaMHU.

OK 7. bpartp Ha cebs OTBETCTBEHHOCTb 3a pabOTy YJEHOB KOMAaHJbI
(MOYMHEHHBIX), 32 PE3YyJIbTAT BBHIMOJIHEHUS 3aaHMUS.

OK 8. CamocTosTENbHO ONPEAEITh 3a1a4i IPOPECCUOHATBHOIO U JTMYHOCTHOTO
pa3BUTHS, 3aHUMAThCSI cCaMO0Opa30BaHUEM, OCO3HAHHO IIAHUPOBATH MOBBIILICHUE

KBaTH(pUKAIIHH.

5. COAEP)KAHUE YUYEBHOU JUCIHUAIIJIMHBI C YYETOM IMPODPNIIA
IHNPOPECCHUOHAJIBHOI'O OBPA30BAHUA

BBenenue. HayuHnble METOIbI TTO3HAHUS BEIIECTB U XUMHUYECKHX ABICHUU. Poiib
SKCIIEPUMEHTa U TEOPUH B XUMHUU. MOAETMpPOBAaHUE XUMHYECKHX MPOIIECCOB.
3nauenne xumuu npu ocBoeHun mpodeccuit CIIO u cnemmansHOcTel CIIO

TEXHUYECKOTO Mpoduist mpodheccCuoHaTLHOTO 00pa30BaHMUS.

1. O0mas 1 HeopraHu4ecKkass XuMHsl.

1.1. OcHOBHBIE NOHATHS U 3aKOHbI XUMMH.

OcHoBHbIe mnoOHATHUSA XxuMUHM. BemecrBo. Atom. Monekyna. XumMuyeckui
aneMeHT. Asotponus. IIpocTele W cioxHble BemecTBa. KadecTBeHHBIM U
KOJIMYECTBEHHBIM  COCTAaB  BEIIECTB. XHUMHYECKHE 3HAKU U (OPMYIIBL

OTHOCUTENILHBICE aTOMHAs U MOJICKYJIAAIpHAasA MaccChI. KonuuecTBo BCIICCTBA.



OcHoBHbBIE 3aKOHbI XUMHH. CTEXHOMETPHUS. 3aKOH COXPAHEHHUS MACChl BEILIECTB.
3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB MOJEKYJIAPHOW CTPYKTYpPbl. 3aKOH
ABoragipo u cneacTBusi u3 Hero. PacueTHple 3amaud Ha HAXO0XKJICHUE
OTHOCHUTEJIBHON MOJIEKYJISIPHON MACChI, ONPEICICHUE MACCOBOM JTOIU XUMUYECKUX
AJIEMEHTOB B CJIOXKHOM BEILECTBE.

JlemoHcTpanum.

Mojenu aToOMOB XUMHYECKHUX 3JIEMEHTOB. MOJ1eJIM MOJIEKYJT TPOCTHIX U CIOXKHBIX
BeniecTB (mapoctepkHeBble M Crioapra—bpurneba). Kosiekius npocTeix u
CJIOXHBIX BellecTB. HekoTopsie BemiecTBa KoJudecTBOM 1 Moisib. Mogenb
MOJISIpHOTO 00Bbema raszoB. Ajutorponus ¢ocdopa, KUCIOpOAa, OJIOBA.
IIpopunabHbie M NPOPEecCHOHAIBHO 3HAYMMBbIC 3JJIEMEHTHI COAEeP/KAHUA.
AmnorponHbie  MoaudUKaIMK yriepoaa (anmMas, rpadurt), Kuciaopoaa (KUCIopo/,
030H), oJjioBa (cepoe u Oenoe o0BO). [loHATHE O XMMHUYECKON TEXHOJIOTHH,
OMOTEXHOJOTUHM ¥ HAHOTEXHOJIOTHH.

1.2. Ilepuoauveckmii 3axkoH u Ilepuogmueckasi cucremMa XUMHYECKHX
jemeHToB /. U. MeHaeieeBa U CTpoeHHe aToma.

Iepuoagnuecknii 3axkon [I. U. MenneneeBa. OtkpeiTue [I. M. MenaeneeBbiMm
[Tepuognyeckoro 3akoHa. Ilepuomumueckuii 3akoH B ¢opmyauposke . U.
MenneneeBa. [lepuogudeckast TabiauIa XUMHYECKUX 3JIEMEHTOB — TpauyecKoe
oTOOpakeHHE TMEepUOaUYECKOro 3akoHa. CTPyKTypa NEPHOIUYECKON TaOIHIIBI:
nepuoasl  (Manple W Oosbmiue), Tpynnel  (MIaBHassT WU 1mOOOYHAas).
Crpoenue atoma u Ilepuonmueckuii 3akon JI. . MenaeiaeeBa. AToMm —
CloXHasi 4actuma. Snpo (MPOTOHBI M HEWUTPOHBI) M AJIEKTPOHHAS OO0OJIOYKA.
N3otonbl. CTpoeHHE DIEKTPOHHBIX OOOJOYEK aTOMOB DJIEMEHTOB MajbIX
neprnoaoB. OCOOEHHOCTH CTPOCHHS JJICKTPOHHBIX O0OJIOYEK aTOMOB JJIEMEHTOB
OONBIIMX MEPUOIOB (MEPEXOTHBIX deMeHTOB). [lorsTHE 00 OpOUTANAX. S-, p- 1 d-
opOuTan. DNEKTPOHHBIE KOH(PUTYypaliu aTOMOB XUMHUYECKHX JJIEMEHTOB.
CoBpemeHHas dhopMyaupoBKa [Tepnoguueckoro 3aKOHA. 3HaueHue
[Tepuonuueckoro 3akoHa u [lepruoguueckor CUCTEMbI XUMHUYECKUX 3JIEMEHTOB [l.

N. MenneneeBa i pa3BUTHs HAYKW U ITOHMMAHHUS XMMHYECKOW KapTUHBI MUpA.



JdemoHcTpanuMm.

Paznuunbie popmel Ilepuoanueckoil cuctembl XuUMHUECKUX 3nemeHToB J[. .
MenpneneeBa. JluHamuueckue TaOmuubpl s MozenupoBaHus Ilepuonnueckoit
CUCTEMBI. DneKTpu3anus TeN u 170:¢ B3aUMOJICHCTBHE.
JlabopaTopHBbIii ONBIT.

MopnenupoBanue noctpoenus Ilepuoanueckoil TaOIUIBI XUMUYECKUX 3JIEMEHTOB.
IIpopuiabHbie U MNPOPEecCHOHAIBHO 3HAYMMbIC JJIEMEHTHI COAEpPKAHMS.
PannoaktuBHOCTE. Vcnonb3oBaHWE pPaAMOAKTUBHBIX HM30TONOB B TEXHHYECKUX
uensix. PEHTT€HOBCKOE M3JyYEHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEIMIIMHE.
MopenupoBaHue Kak METOJ IPOTHO3UPOBAHUSA CUTyallMd Ha IPOU3BOJICTBE.
1.3. Ctpoenue BemiecTna.

HNonnas xumudeckasi cBsizb. KaTnoHbl, nX 00pa3oBaHUe U3 aTOMOB B pe3yjbTaTe
npolecca OKHUCIEHUs. AHHOHBI, WX OOpa3oBaHHME M3 aTOMOB B peE3yJbTaTe
nporecca BOCCTaHOBJIEHUS. oHHasg CBsI3b Kak CBsI3b MEXAY KAaTMOHAMHU U
AHUOHAMM 32 CYET 3JIEKTPOCTATUYECKOro NpuTshkeHus. Kinaccudukaius nOHOB: 110
COCTaBy, 3HAKy 3apsajna, HaJIWYUI0  TUapaTtHoM  obOonouku.  MoHHbIe
KpUcTajuinyeckue  pemerkd. CBoilcTBa  BEMIECTB C  MOHHBIM  THUIIOM
KPUCTAJUTMYECKON PELICTKH.

KoBasienTHasi xumuuyeckas cBsizb. MexaHnu3M 00pa30BaHMs KOBAJICHTHOW CBSA3U
(0OOMEHHBIM M JTOHOPHO-AKIENITOPHBIN). DIEKTPOOTPHUIATEILHOCTh. KoBajeHTHBIE
MOJISIPHAS. ¥ HENOJISIpHAsA CBsI3U. KpaTHOCTh KOBAJICHTHOM CBSI3U. MOJIEKYIISIPHBIE U
aTOMHBIE KpHCTaJIMYecKue pemeTkd. CBOMCTBA BEIIECTB C MOJEKYJISIPHBIMU H
ATOMHBIMU KPUCTAININYECKUMU PEIICTKAMM.

Meramnyeckasds cBsaA3b. Meraummueckas KpUCTAUIMYECKas pelleTka U
METAINYECKAsT XMMUYECKast CBA3b. PU3NUECKHE CBOMCTBA METAJIIIOB.
ArperaTHble COCTOSIHMS BeleCTB M BOJOpPOAHasA CBA3b. TBepmoe, )KUAKOE U
razoo0pa3Hoe cOCTOsIHMS BemlecTB. llepexon BemiecTBa M3 OJHOrO arperaTHOro

COCTOSIHUS B Jipyroe. BoopoiHast cBsi3b.



Yucreie BemecrBa U cMecd. [loHatue o cMecu BemecTB. I'OMOreHHble U
reteporeHHbie cMecu. CocTaB cMmeceil: 00beMHasi U MaccoBasi J0JIM KOMIIOHEHTOB
CMECH, MaccoBas J0JIsI IPUMECEH.

Jucnepcubie cuctembl. [lonsitue o nucnepcHoit cucteme. JucnepcHas dasza u
nucriepcuoHHas cpeaa. Knaccudukanus aucnepcHeix cuctem. I[lonsitue o
KOJJTIOUJHBIX CUCTEMAX.

JemoHcTpanum.

Mogenb KpUCTAITMYECKOW pemieTku xiopuja HaTpus. OOpas3ibl MUHEPAJOB C
WOHHOM  KPUCTAUIMYECKOM  pELIeTKOM:  KajapuuTa, raimura.  Mogxenu
KPUCTAJUTMYECKUX PEIIETOK «CYXOro Jbaa» (wid hopa), anMmasa, rpadura (Wiu
kBapia). [Ipubopbl Ha xuakux Kpuctamwiax. OO0pasibl pa3IUYHBIX JTUCTICPCHBIX
CUCTEM: OMYJIbCHUM, CYCIEH3UM, a’po3oyier, rened u 3onei. Koarymsuwms.
Cunepesuc. Dddext Tunmpans.

JlaGopaTopHbIe ONbITHI.

[IpuroroBnenue cycneH3uu kapOoHaTa Kaibliusg B Boje. [lomyueHue smynbcuu
MOTOpHOro Mmacia. (O3HaKOMIIEHHE CO CBOWCTBAMU JHCIEPCHBIX CHCTEM.
IIpopuabHbie ¥ NPOPECCHOHAIBHO 3HAYMMBbIE JJIEMEHTbI COJCP:KAHUSA.
[TomapHOCTh CBA3M W MOJSAPHOCTH MOJEKynbl. Konnmencamusa. TekydecTs.
Bosronka. Kpucrammuzanus. CybOnumanus u  jgecyonuManus. AHOMaIWH
dbu3uIecKuX CBOMCTB BOJBI. JKuaKkue KpHCTaUIbl. MUHEpaibl U TOPHBIE MOPOJIBI
KaK IPUPOJIHBIE CMECH. DMYIJIbCUU U CYCIIEH3UH. 301 (B TOM YHUCIIE a’pO30JIh) U
renu. Koarynsauus. Cunepesuc.

1.4. Boga. PacTBopbl. DJIeKTPOIMTHYECKAS JUCCONUALUA.

Boxa. PacrBopel. PacrBopenue. Boma kak pactBopurenb. PacTBOpUMOCTH
BelecTB.  HacellieHHbIE,  HEHACHIIIEHHBIE,  INEPECHIIIECHHBIE  PaCTBOPHI.
3aBUCUMOCTh PACTBOPUMOCTH Ta30B, JKUJKOCTEM M TBEPAbIX BEIIECTB OT
paznuuHbix  (aktopoB.  MaccoBass 10l  PAacTBOPEHHOrO  BEIIECTBA.
JJIEKTPOJIMTHYCCKASL  AUCCONMALMSA.  ODJEKTPOJUTBI U HEIEKTPOUTHI.
DIIEKTPOIIUTHYECKAS JUCCOLIAALIAS. MexaHu3Msl ANEKTPOIUTHUECKON

aucconranvu i1 BC€IICCTB C  Pa3/IMYHbBIMM  THIIAMHA XUMHYECKOU CBS3H.



I'mppaTtupoBaHHbIE W HETHAPATUPOBAHHBIE MOHBI. CTEMEHb JJIEKTPOIUTHUUECKOU
nucconuanuu. CuiibHbIE U cla0bie AMEKTPOJUThl. OCHOBHBIE MOJOKEHUSI TEOPUU
ANEKTPOJUTHYECKON  auccouuanuu. KHUCHIOTBI, OCHOBaHUS H COJIUM  Kak
3JIEKTPOJIUTHI.

JlemoHcTpanum.

PactBopumocTts BemiecTB B Bojie. CoOupaHue razoB METOJOM BBITECHEHUS BOJIBI.
PactBopenne B BOJE€ CEpHOM KHUCIOTHI W coyieil amMmmonus. OOpasifsl
KPUCTAJUIOTUPATOB. M3roToBiIeHWE TUIICOBOM MOBS3KU. VCIBbITaHME PacTBOPOB
AJIEKTPOJIUTOB W HEJJIEKTPOJIWUTOB HA MPEAMET AUCCOLUMALMU. 3aBUCUMOCTD
CTEMEHU DJICKTPOIUTUYECKON NUCCOIMAIMN YKCYCHOM KHUCJIOTBI OT pa30aBlICHUS
pactBopa. JIBM)KEHME  OKpaIllCHHBIX HOHOB B  DJEKTPUYECKOM  TOJE.
[IpuroroBiieHHe KECTKOW BOJBI U YCTpaHEeHHE ee KecTkocTh. MouuThl. O0pasibl
MUHEPATBHBIX BOJ PA3JIMYHOTO Ha3HAYCHUS.

IIpakTH4eckoe 3aHATHE.

[IpuroroBiieHre pacTBOpa 3aJaHHON KOHLIEHTPALIMH.

IIpopuabHbie M NPOPECCHOHAIBHO 3HAYMMBbIE JJIEMEHTbI COCP:KAHUSA.
PactBopenne kak (QuU3UKO-XUMUYECKUN Tporecc. TerioBble 3(PQeKTs Mpu
pactBopeHuu. Kpucramwtoruaparsl. Pemenue 3agady Ha MAacCOBYHO — JIOJIO
pacTBOpeHHOro BeunlecTBa. IlpuMeHeHrne BoAbl B TEXHUYECKUX LENsaX. JKecTKoCcTh
BOJbI u CIIOCOOBI ee YCTpPaHEHUSI. MuHepanbHbie BOJBI.
1.5. Kuaaccupukanuss HeOpraHMYeCKHX COeIHHEHHWII W MX CBOICTBA.
Kucnorsl u ux cBoiictBa. KHCIOTHI Kak 37€KTPOJIUTHI, UX KIacCUpUKAIUSA TIO
pPa3IMYHBIM NpPU3HAKaM. XHMHUYECKHUE CBOWCTBA KHUCJIOT B CBETE TEOPUH
AIEKTPOIUTHYECKOU JACCOLUALINH. OcobOenHoctu B3aNMOJICUCTBUS
KOHIICHTPUPOBAHHOM CEpHOM W a30THOM KHUCIOT ¢ MeTamuiamu. (OCHOBHbIE
CrOCOObI MOTYYEHUS KUCTOTHI.

OcHoBaHusi ¥ ux cBoiicTBa. OCHOBaHMS KaK DJIEKTPOJIUTHI, UX KIacCHUPUKAIIHS
[0 pa3IWYHbIM NpPU3HAKaM. XHWMHUYECKHE CBOMCTBA OCHOBAaHUN B CBETE TECOPUU
JJEKTPOJUTHYECKON Jaucconuannu. PasiioxkeHne HEpacTBOPUMBIX B BOJE

OCHOBaHUM. OcHOBHBIE CIOCOObI MOJIYYEHUS OCHOBaHUMU.



Comu u ux cpoiictBa. Comu kak 2nekTposuThl. CONM CpeaHHUE, KHUCIbIE H
OCHOBHbIE. XMMHUUYECKUE CBOMCTBA COJIEM B CBETE TEOPUU DJIECKTPOIUTUYECKOMU
JTACCOLAALMH. CniocoOml MOJIYYEHUS COJIEH. I'uaponus COJICH.
Oxcuabpl U ux cBoiictBa. CosneobOpa3zyronme U HECcoJeoOpa3yrome OKCHIbL.
OcHoBHbIE, aM(POTEpHBIE M KUCIOTHBIE OKCHJbI. 3aBUCUMOCTh XapakTepa OKCHa
OT CTENEHU OKHUCIEHHUs O0Opa3yIollero ero Meramia. XUMUYECKHe CBOMCTBA
okcu0B. [lonyueHne OKCUaOB.

JemoHcTpanum.

B3aumopnencTBue a30THOM M KOHIIEHTPUPOBAHHOW CEPHOU KHUCJIOT C METAJJIaMH.
['openue Qocdopa u pacTBopeHHe NpoayKTa TopeHuss B Boje. [lonydenue u
cBoicTBa am$oTepHoro ruapokcuaa. HeoOpaTumelil rugponu3 kapoumaa KaibIusl.
OG6paTUMBIi THAPOIU3 COJICH PA3TUYHOTO THUTIA.

JlaGopaTopHbIe ONbITHI.

HcnbiTaHne pacTBOPOB KHCIOT HMHAMKAaTOpaMu. B3auMoneincTBUE METAIIOB C
KHclIoTaMu. B3anmoneilcTBUEe KUCIOT C OKCHAaMU MeTauioB. B3ammopelictBue
KHCIIOT C OCHOBaHMSIMHU. B3aumMopnelcTBue KuUCIOT ¢ coysiMu. McnbitaHue
pacTBOpPOB WIENOYEl WHAMKAaTOpamMu. B3anmoneiicTBue mienoued € COJSIMH.
Paznoxxenrne HepacTBOPpMMBIX OCHOBAaHUN. B3anmMoaeicTBUE COJIC C METAJLUIAMU.
B3aumonencrBue come apyr ¢ apyroM. ['maponus3 coljie pa3iauyHOro THIA.
IIpopuabHbie M NPOPECCHOHAIBHO 3HAYMMBbIE JJIEMEHTbI COJEP:KAHUSA.
[IpaBuna paszbaBieHuss cepHOl KHUCTOTHL. Mcmonb3oBaHUE CEPHOW KHUCIOTHI B
MIPOMBINUIEHHOCTH. EjKHe Mmienoyn, WX MCIOJIb30BAHUE B IMPOMBILIJIEHHOCTH.
lNamenas u HeramieHas W3BECTb, WX NPUMEHEHHWE B CTPOMUTENBCTBE. [ HMIC U
anebactp, runcoanue. Ilonstue o pH pactBopa. KucnorHas, mienoyHas,
HEUTpaJIbHAsA Cpela PaCTBOPOB.

1.6. XumMu4eckue peakiuum.

Knaccupukanusa XxumMudecKuX peakunuil. Peakuun coenvHEHUs, Pa3i0oXKEHHUS,
3amenieHus, oomeHa. Karanmutuueckue peakuuu. OOpatumbie U HEOOpaTUMBbIE

peakunr. ['OMOreHHbIE UM TETEPOTrCHHBIE PEAKUUH. IJK30TEPMHUUYECKHE H



SHAOTEPMUYECKHE  peakuuu. TemroBod APPEKT XUMUUYECKUX  PEaKUuH.
TepMoXuMHYECKUE YPABHEHUS.

OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuum. CreneHb OKHCJIECHUS.
Okucnurenb HW BOCCTaHOBJIEHUE. BoccranoButenb, UM OkucieHue. Merton
AJIEKTPOHHOTO  0OajaHca JyUIsi  COCTaBJEHUS  YPaBHEHUN  OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUH.

CkopocTh XuUMHYECKHX peakuuil. [IoHATHE O CKOPOCTH XMMHUYECKHUX PEAKIUH.
3aBUCUMOCTh CKOPOCTH XMMHUECKUX PEAKIUN OT pa3IMYHbIX (PAKTOPOB: MPUPOIBI
pearupyommx BEILIECTB, WX KOHIEHTPAIMU, TEMIEPATyphl, MMOBEPXHOCTHU
CONPUKOCHOBEHMS U UCTIOJIb30BAHUS KaTaIU3aTOPOB.

Ob0paTtumMocTh XUMHYeCKHUX peakuuii. OOpaTuMble U HEOOpAaTUMbIC PEaKIUU.
XUMHUYECKOE paBHOBECHE U CrIocoObI ero CMEILICHUS.
JleMmoHcTpanum.

[Tpumepbl HEOOpaTUMBIX peakIuid, WAYIMHUX C OOpa3oBaHUEM OCaaKa, raza WIu
BOJIbI. 3aBHCHUMOCTb CKOPOCTH PEaKIMU OT MPUPOJBI PEarupyrolux BeIIECTB.
B3anmMopelicTBue pacTBOPOB CEPHOM KUCIOTHI C paCTBOPAMU THOCYJIb(aTa HaTPHsI
pa3IMYHOM  KOHIIEHTpallMM U TeMIleparypbl. Mojenp  KUIAIIETo  CJOS.
3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW peakiuM OT MPUCYTCTBUA KaTalud3aTopa Ha
pUMEpPE Pa3JIoKEHHUST TMEPOKCHUIA BOJOPOJia C MOMOIIBIO JUOKCHA MapraHila U
Katajnaspl. Mogens 3nekTponuzepa. Mopaenab 3JIEKTPOJIWM3HOW BaHHBI IS
MOJTy4YECHUS AJTIOMUHUSL. Monenb KOJIOHHBI CUHTE3a aMMHaKa.
JlaGopaTopHble ONbITHI.

Peakuus 3amermieHuss Meau KElNe30M B pacTBOPE MEIHOro Kymopoca. Peakmuw,
uaymue ¢ oO0pa3oBaHMEM OCaJiKa, ra3a WIM BOJbl. 3aBUCHUMOCTb CKOpPOCTHU
B3aUMOJICUCTBUS COJITHOW KHCIIOTHI C METAJJIAMU OT UX HPHUPOABI. 3aBUCUMOCTH
CKOPOCTH B3aUMOJCUCTBHUS IIMHKA C COJSIHOM KHCJIOTOM OT €€ KOHIECHTpPAllWH.
3aBUCHUMOCTh CKOPOCTHU B3aumojeiicTBust okcuaa meau (II) ¢ cepHoit kucmoToit oT
TEMIIEPATYPHI.

IIpopuiabHbie U NPOPecCHOHAIBHO 3HAYMMBbIC 3JIEMEHTHI COJEP:KAHMS.

[Tonstue 00 »saekTponn3e. DJIEKTPOJHM3 PACIUIABOB. DJIEKTPOJH3 PacTBOPOB.



DIIEKTPOIUTUYECKOE nonydyeHue amomuHusg. [IpakThueckoe mnpUMEHEHUE
anektpoiu3a. [anpBaHomactuka. ["anpBanocrerus. PadunHupoBaHME BETHBIX
MetauioB. Karanus. ['oMOreHHble M reTeporeHHble KaTanu3aTopbl. [IpomMoTOpEL.
Karanutuueckue sanpl. WHruburopsi. [Ipou3BOACTBO amMMuaka: ChIpbe,
amnmnapaTrypa, Hay4HbI€ TPUHITUIIBIL.

1.7. MeTajibl 1 HEMETAJLJIBI.

MeTtanabl. OCOOEHHOCTH CTPOCHHSI aTOMOB M KpucTaiioB. dusnueckue cBoicTBa
metauioB. Kimaccudukainys MeTanaoB Mo pa3iudyHbIM MpU3HAKaM. XUMHUYECKUE
CBOMCTBA METAJUIOB. DJICKTPOXMMHUYECKUN psifi HANpSOKEHUM  METalljioB.
Meranmnorepmusi. OOmme crnocoObl  moydeHus MetaioB. [lonstue o
Metauypruu. IlupoMetaityprusi, THAPOMETALTYPIUS U DIIEKTPOMETAILTYPIus.
CruiaBbl YepHBIC U IIBETHBIC.

Hemertamnbl. OcoOCHHOCTH CTpPOCHHS aTOMOB. HemeTaiibel — TIpPOCTHIC
BEILECTBA. 3aBUCUMOCTh CBOMCTB TJIOTEHOB OT UX IMOJOXKEHUS B MEPUOINYECKOM
cucreMe. OKHUCIUTEIbHBIE W BOCCTAHOBUTENIbHBIE CBONCTBA HEMETANIOB B
3aBUCUMOCTH ~ OT HMX TIOJIOXKEHHUS B  pALYy  DIJIEKTPOOTPULATEIBbHOCTH.
JleMoHCTpanum.

Komnexkuust MeraiioB. B3aumoneiicTBue MeTauloB € HeMmeTaiaMu (OKenesa,
OUMHKA U QJIIOMUHHS C CEpPOM, AJIFOMUHHUS C HOJOM, CYpPbMBbI C XJIOPOM, FOPEHHE
Kenesa B xyope). ['openue MetauioB. AmoMuHOTepMUs. KoJuekins HeMeTalioB.
I'openue HemetammoB (cepwl, (ochopa, yris). BeiTecHeHME MeHee aKTHBHBIX
raJIOTEHOB M3 PAcTBOPOB HUX COJIed Ooyiee aKTUBHBIMH TalloreHamMHu. Mojenb
MIPOMBILUJIEHHOW YCTAHOBKH JUISI ITPOM3BOACTBA CEPHOW KHUCIOTHL. Monens neuyu
7Tt 00’kura u3BecTHsAKA. KOUIeKIMu mpoIyKIIui CHIIMKATHOW TTPOMBIIIUICHHOCTH
(crexma, dapdopa, (dasgHCca, T1EMEHTa  pa3TUYHBIX MapoK ©  Jp.).
JlabopaTopHbIe ONBITHI.

3akanka W OTHyCK cramd. O3HAaKOMIICHHE CO CTPYKTypaMH CEporo u Oejoro
yyryHa. Pacno3naBanue pyJs xene3a

HpaKaneCRne JaHATHA.



[Tonyuenue, coOupanue U pacrio3HaBaHHUE Ta30B. PelieHue 3KcrnepuMeHTaTbHBIX
3a7ay.

IIpopuiabHbie U MNPOPEecCHOHAIBHO 3HAYMMbIC JJIEMEHTHI COAEPKAHMSA.
Koppo3ust MetaiioB: XxumMuyeckas 1 3JIEKTPOXUMHUYECKasi. 3aBUCUMOCTh CKOPOCTH
KOPpPO3UHU OT YCIOBUI OKpy»karomieit cpenbl. Kilaccudukanus koppo3un METaioB
M0 pa3nuyHbiM mpu3HakaMm. CrnocoObl 3alUTBl  METAJIOB OT KOPPO3UH.
[IpousBojpctBo uyyryHa wu cranu. [lomydyeHue HemeTauioB (PpakiMOHHON
NEPETOHKOM KUAKOrO BO3JyXa M DJIEKTPOJIU30M pPACTBOPOB WIIM PacCILIaBOB
3IEKTPOAUTOB. CUIMKATHAS NPOMBIILICHHOCTh. [I[pOU3BOICTBO CEPHOM KUCIIOTHI.
2. Opranuyveckasi XuUMHUsl.

2.1. OcHOBHbIC MNOHATHA OPraHUYECKON XMMHUHM W TEOPUHA CTPOCHUA
OpPraHM4YeCKUX COeJIUHCHMM.

IIpeamer opranuveckoi xumum. [IpupoHbIe, UCKYCCTBEHHBIE U CUHTETUYECKHUE
OpraHu4eCcKue BEILIECTBA. CpaBHeHue OpraHu4eCKUX BEILIECTB c
HEOpraHnyeckuMHu. BaneHTHOCTh. XHMMHUECKOE CTPOCHME KakK  HOPSIOK
COEMHEHUS aTOMOB B MOJIEKYJIbI o BAJICHTHOCTH.
Teopusi ctrpoeHusi oprannuyeckux coeaunennii A. M. byriepoBa. OcHOBHbIE
IIOJIOKEHUSL TEOPUM XUMHUYECKOTO CTpoeHus. M3omepus u nzoMepbl. XUMUYECKUE
bopMyIbl u MOJEIN MOJIEKYJI B OpraHu4eCcKomn XUMHUH.
Knaccupukanusi opranudeckux BemecTB. Kiaccudukarmus BemecTB 10
CTPOEHUIO YTIAEPOJHOTO CKelleTa U HAMW4YUI0 (YHKIIMOHATBHBIX Tpymil. ['oMonoru
u romotiorusi. Hauana nomenknatypst [UPAC.

Knaccupukanus peakuuii B OpraHMYecKod XMMHUHU. Peakiuu npucoeInHEeHUs

(rumpupoBaHUs, TaJOT€HUPOBAHUS, THAPOTaJIOT€HUPOBAHMS, TUIApaTalUu).

Peakuuun OTIICTUICHUS (merugpupoBaHus, JEruapOraJIOreHUPOBaHus,
JeTuIpaTaum). Peakuuun 3aMEIIECHUS. Peakuyn U30MEpPU3ALINU.
JlemoHcTpauM.

Mopgenn MoOJeKyl TOMOJOTOB W HM30MEPOB OPraHUYECKUX COCIMHEHUH.
KauectBeHHOEe oOOHapykeHHUE yriepoda, BOAOpOJAa M XjJopa B MOJEKyJax

OPraHUYECKUX COCIUHCHUM.



JlabopaTopHBIii ONBIT.

Nsrorosnenue MOJIENEN MOJIEKYJT OPraHUYECKUX BEIIECTB.
IIpopuiabHbie U MNPOPEecCHOHAIBHO 3HAYMMbIC JJIEMEHTHI COAEPKAHMSA.
[lonsitue o cyOctpate u peareHre. Peakiuum OKHCIEHHS U BOCCTaHOBIICHHUS
opranudeckux  BemiecTB.  CpaBHeHHE  KilaccU(DUKAUMU  COCAMHEHUH U
Kilaccuukanuu peakiuii B HEOPraHMYECKOW W  OpraHUYecKOd XUMUHU.
2.2. YrieBoaopoabl U X NPUPOAHBIE HCTOYHUKH.

AJIKaHBI. AJIKaHbI: TOMOJIOTUYECKHN psANl, U30MEpUs U HOMEHKIIATypa aJKaHOB.
XUMHUYECKHE CBOMCTBAa alKaHOB (MeTaHa, »JTaHAa): TOpPEHHUE, 3aMelleHHe,
pasyiokeHue, nAeruapupoBaHue. IIpuMeHeHHE ankaHOB Ha OCHOBE CBOMCTB.
AJIKeHBbI. DTUJICH, €r0 MOJIyYEeHHE (IeTUAPUPOBAHUEM ATaHA, JIETOJIUMEPU3ALUEH
nojaudTHIeHa). ['OMonorudyeckuit psii, H30MEpHUs, HOMEHKJIATypa aJKEHOB.
XHWMHUYECKHE  CBOMCTBA  3TWJIEHA: TOPEHUE,  KA4YECTBEHHBIE  PEAKIUU
(obecBeunBaHre OPOMHOI BOJIBI U PACTBOpPA MEpMaHTaHATa Kajivs), TUApaTalys,
NOJIUMEPHU3ALIUSL. [IpumeHeHue ATUJICHA Ha OCHOBE CBOWCTB.
/{uenbl u kayuyku. [IoHsTHE O qUEHAxX Kak yriIeBOJAOpOAaxX C JABYMSI JTBOMHBIMU
cBs3simu. CormpsikeHHbIE JIHEeHbl. XUMUYecKue cBoMcTBa Oyraauena-1,3 wu
U30MIpeHa: oOeclBeUrMBaHWE OpOMHOW BOJBI W TOJMMEPHU3AlUS B KaydyKH.
Harypanensiin 51 CUHTECTUYECKHE Kay4yKH. Pe3una.
AJIKMHBI. AneTuieH. XUMHYECKHUE CBOMCTBA areTuwieHa: TOPEHHE,
oOecliBeunBaHre OPOMHON BOJBI, MPUCOSAMHEHUI XJIOPOBOJOPOAa U THApATAIIHSI.
[IpumeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. MexXKiaccoBass HM30MEpUs C
aJKaUECHAMMU.

Apenbl. ben3on. Xumudeckue cBOWCTBa O0E€H30Ja: TOPEHUE, PEAKIIUU 3aMEIICHUS
(ramorenupoBaHue, HuTpoBaHue). [IpumeneHue OeH301a HAa OCHOBE CBOWCTB.
IIpupoaHbIe HCTOYHUKH YIJIEBOAOPOAOB. [[pupoaHbIil ra3: coctaB, IPUMEHEHUE
B kauectBe TormmBa. Hedts. CoctaB u mepepadoTtka HedTu. Ileperonka HedTH.
Hedrenponykrsi.

JemMoHcTpauM.

FopeHI/Ie MC€TaHa, OTUJICHA, alCTHUJICHA. OTtHomeHue ME€TaHa, OTUJICHA, alCTHJICHA U



OeH30J1a K pacTBOpaM INepMaHraHara kanus 1 OpomHoii Boze. Ilonyuenue 3tunena
peakuuen AeruapaTtaluy 3TaHoja, aleTUIeHa — TUAPOIU30M KapOuaa KasbLMs.
PaznoxeHne kaydyka npu HarpeBaHWM, UCIIBITAHUE MPOAYKTOB Pa3I0KECHUS HA HE
npenenbHocTh. Komnekuus oOpasuoB Hedtn U HedrenponykroB. Kommekums
«KameHHBI  yrojb ¥  OPOAYKUHS  KOKCOXMMHYECKOTO  IPOU3BOACTBA.
JlaGopaTopHbIe ONbITHI.

O3HakoMIleHHE C KoOJUIeKUIHeW o0pa3loB HeDTH U MPOAYKTOB €€ MepepadOTKH.
O3HakoMJIEHHE C KOJUIEKIMEH KaydyyKoB M oOpas3llaMH HU3JIeTUd U3 PE3UHBI.
HpopuiabHbie U NPOPecCHOHAIBHO 3HAYMMbIC JJIEMEHTHI COAEpP:KAHMS.
[IpaBuno B. B. MapkoBuukoBa. Knaccudukauus u HazHAyeHUE KaydyKOB.
Knaccudukanus u HazHaueHue pes3uH. Bynkanuzamnus kayuyka. Ilomydenue
aleTUJICHa MUPOJIU30M METaHa U KapOUIHBIM criocoboM. Peakius monuMepusanuu
BUHWIXJIOpUAa. [loduBUHUIXIOpUA W €ro npuMeHeHue. Tpumepuszarus
anetwiena B 6en3oin. [lonsitue 06 sxcTpakimu. BoccranoBieHne HUTpOOEH301a B
aHwinH. ['omoniorndeckuid psim apeHoB. Toiyon. HutpoBanue Ttomyosa. Tpotw.
OcHOBHBIE HaIlpaBJeHUSI MPOMBIIUICHHON TepepadOTKH TMPUPOJHOTO Tasa.
[TonyTHBIMT HedTaHONW Ta3, ero mnepepaboTka. IIporeccbl TPOMBINITIEHHON
nepepaboTku HedTHU: KPEeKUHT, pudopmMunr. OKTaHOBOE YHWCIO OCH3MHOB U
LETAHOBOE YMCIJIO AU3EJIBHOrO TOIUIMBA. KOKCOXMMHYECKOE MPOU3BOACTBO M €T0
IPOTYKIIUS.

2.3. Kuciaopojacoaep:xamue opraHudecKue coeJuHeHus .

Couprsl. [lomydenue staHona OpO’KEHHEM TIIOKO3bI M THUIApATAIMEd STUIICHA.
[unpokcunpHas rpynmna Kak (¢GyHkunuoHanbHass. [loHsiTHE O TpeaeabHBIX
OJTHOQTOMHBIX CHHUpTaX. XHMHUYECKHME CBOMCTBA ATaHOJIA: B3aWMOJECHCTBUE C
HaTpHEeM, OOpa30BaHWE MPOCTHIX M CIOXKHBIX A(UPOB, OKHUCICHHUE B aJbICTH/I.
[IpumeneHne 3TaHOJIa HA OCHOBE CBOWMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBHS IS
OpraHu3Ma 4YeJoBE€Ka W MpEaylnpexIcHUe. [nuuepuH Kak MpeCTaBUTEIb
MHOI0OaTOMHBIX cnupToB. KauecTBeHHas peakuuss Ha MHOTOATOMHBIC CIUPTHI.

[Ipumenenune rnunepuHa.



®enon. dusnyeckne MW XHUMHYECKHE CBOWCTBa (eHosa. B3aumHoe BiMsHUE
aTOMOB B MoJjeKyje (eHoja: B3auMOJEHCTBUE C TUAPOKCUIOM HATPUS U a30THOM
KHUCIIOTOM. [Ipumenenne dbenona Ha OCHOBE CBOMCTB.
Aabaeruabl. llonstue 00  anpaerumax.  AnpaerujHas — rpylmna  Kak
¢yHkumoHanbHass.  DopmanbaeruJy W €ro  CBOWCTBAa:  OKHUCIEHHUE B
COOTBETCTBYIOIIYI) KHCIIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIOIIMWA CIUPT.
[TonydyeHue anbAerujioB OKHUCICHUEM COOTBETCTBYIOIIMX CHUPTOB. lIpuMeHeHue
(dopManberuia Ha OCHOBE €ro CBOMCTB.

KapoonoBbie kuciaorbl. [lonsatne o kapOoHOBBIX KucioTax. KapOokcuibHas
rpynmna kak ¢GyHKIIMOHAIbHAsA. ['OMOIOrUYecKuil psiji peaeabHbIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. [losrydeHne kapOOHOBBIX KHCJIOT OKHUCICHUEM ajibJeTH0B.
XUMHUYECKUE CBOMCTBA YKCYCHOW KHCIIOTBHI: OOIME CBOWCTBA ¢ MHUHEpaIbHBIMU
KUCIIOTaMU M peakiusa dtepudukanuu. [lpuMeHeHHe YKCYyCHOM KHCIOTHI Ha
OCHOBE CBOMCTB. BpIcIIne JKHpHBIE KUCIOTHI Ha NPUMEPE MaJIbMHUTHHOBON M
CT€apUHOBOM.

Caoxuble 3¢pupbl M kupbl. [lodyueHue CIOXHBIX 3(QUPOB peakKiuei
srepudukanuu. CrnoxHbie 3Qupbl B mpupone, ux 3HadeHue. I[Ipumenenue
CIOKHBIX d3(QUPOB Ha OCHOBE CBOMCTB. JKHpBI Kak CJIOXHBIC J(UPEHIL.
Knaccudpukamus kupoB. XUMHUYECKHME CBOWCTBA JKHPOB: THAPOIW3 U
TUJIPUPOBAHUE KUJKUX KUPOB. [[puMeHeHre )KUPOB HA OCHOBE CBOMCTB. MbLia.
YraeBoabl. YTIEBOIbI, HX KiIacCH(UKAIMA: MOHOCaXapH bl (TITI0K03a, (PYKTO3a),
aucaxapubl (caxaposa) W Imojrcaxapubl (Kpaxman U nesnosnosa). [moko3a —
BCIIECTBO C JBOMCTBCHHOM (QyHKIMEH — adbJACTHIAOCIHPT. XHUMHYCCKHC
CBOWMCTBA TIJIFOKO3bl: OKHUCJIEHHE B TIJIIOKOHOBYK) KHCIIOTY, BOCCTaHOBJICHUE B
copbut, cnuptoBoe OpoxeHue. I[IpruMeHEeHHE TJIOKO3bl HAa OCHOBE CBOWCTB.
3HaueHue YIrJIeBOAOB B KMBOM MPUPOJE M KU3HU yesioBeka. [loHsTue o peakusax
MOJMKOHICHCAIIMM U THUIPOJIU3a Ha MPUMEPE B3aMMOIPEBPALICHUM: TJIIOK03a <>
MOJIMCaXapu/I.

JemMoHcTpauM.

Oxucnexnue CliypTa B aJIbACTHU. KauecTBeHHEbIC pC€akiomn Ha MHOI'OATOMHBIC



cnupThl. PacTBOpuMOCTh (eHONa B BOJIE MpU OOBIYHOM TeMmIlepaType H
HarpeBanuu. KauectBeHHble peakiuu Ha ¢eHoin. Peakuus cepeOpsHOro 3epkaia
aNpJETUIOB W TIJIIOKO3bl. OKHUCICHHE allbJIETUIOB M TIIIOKO3bl B KHUCIOTY C
nomorkio runpokcuna meau (11). KauecrBennas peakuust Ha kpaxman. Komnekius
3(UpPHBIX Mace.

JlaGopaTopHbIe ONbITHI.

PacTBopenue rimieprHa B Bojae M B3amMojekctBue ¢ ruapokcugom meau (I1).
CBoiicTBa yKCYCHOM KHCJIOTHI, OOIIHME CO CBOWCTBAMHU MHUHEPAJBbHBIX KHCIIOT.
Jloka3aTenbCTBO HEMPENEIbHOTO XapakTepa >KUAKOro >kupa. BzaumopeicTBue
TJIIOKO3bl M caxapo3sl ¢ ruapokcugom meau (I1). KadectBenHass peakiust Ha
KpaxmaJl.

IIpopuiabHbie U NPOPEeCCHOHAIBHO 3HAYMMbIC JJIEMEHTHI COAEP/KAHMS.
MeTunoBelii COUPT M €ro HCIOJIb30BAHWE B KAUYECTBE XHWMHYECKOTO ChIPBA.
ToKCMYHOCTHh METaHOMa W TpaBUjIa TEXHUKUA O€30MaCHOCTH MpHU paboTe C HUM.
OTUNIEHIIMKOJb M €ro NnpuMeHeHue. TOKCHYHOCTh JITWICHIJIMKOJSI W TpaBuiia
TEXHUKU Oe30macHOCTU npu padore ¢ HuUM. [lomydenue Qenona w3 MpoayKTOB
KOKCOXMMHYECKOTO  TpOM3BOJACTBA ©  u3  Oen3ona. [lonukoHmeHcamus
dbopmanpaernna ¢ GeHosoM B HeHoT0POpPMaTBACTHIHYIO CMOTY. AIETalbICTH/I.
[lonsiTHe 0 KeTOHaX Ha MpUMEpPE aleToHa. [[puMeHeHHe aleToHa B TEXHHKE U
IPOMBIIIEHHOCTH. MHOTr000pa3ue KapOOHOBBIX KUCIIOT (IIIaBEIEBOM KUCIOTHI KaK
JIBYyXOCHOBHOM, aKPMJIOBOM KUCIIOTHI KaK HETPEACIbHON, OEH30MHOIN KUCIOTHI KaKk
apomarudeckoi). [lnenkooOpasyromue wMacia. 3aMeHa KHUPOB B TEXHUKE
HEMUILEBbIM ChIpbeM. CHHTETHYECKHME MOIOIIKUE CpeAcTBa. MOJIOYHOKHCIIOE
OpokeHune TIIOKO3bl. Kuciomonounsie mpoaykThl. CHIOCOBaHHME KOPMOB.
HutpoBanue nemntonossl. [Iupokcuin.

2.4. A3oTcoaepxamme OpraHuvecKue COeIMHEeHHUS. IMommepnl.
Amunbl. [Tonstne o0 amuHax. AnudaTthyeckue aMHUHBI, MX KiIacCUPUKAIMS |
HOMEHKJIaTypa. AHWIMH KaK OpraHndeckoe ocHoBaHue. [lomyueHne anunumnHa u3
HUTPOOEH30I1A. [Ipumenenue AHUJIMHA Ha OCHOBE CBOWCTB.

AMMHOKHCJIOTBI. AMHUHOKUCIOTHI Kak  amMdoTepHble  IUPYHKIHOHAIbHbBIC



OpraHu4eCKue COEIMHEHMUSL. XUMHUYECKUE CBOICTBA AMHUHOKHCIIOT:
B3aUMOJICHCTBUE C MIEJOYaMH, KHUCIOTaMU M Jpyr C JpyroM (peaxkuus
nonukoHaeHcauuu). llentugnas cBsa3p W monunentunabl.  [IpuMeHeHue
AMHMHOKHCJIOT HA OCHOBE CBOMCTB.

beaku. IlepBuuHas, BTOpUYHAs, TPETHUYHAs CTPYKTYpbl O€lKOB. XUMHUYECKHE
CBOMCTBa O€JKOB: TOpEHWE, JIeHATypalus, THUAPOIU3, IIBETHBIE pEaKIUU.
buonornueckue QpyHkiuu 6€JIKOB.

IMonumepsl. benku u monucaxapubl Kak OMOTOIUMEPHI.

Inactmaccenl.  [lonmyyeHne  MOJUMEPOB  peakUued  MOJUMEPU3ALUU U
NOJIMKOHJIEHCAMU. TepMoIuiacCTUUHbIE W TEPMOPEAKTUBHBIE  IJIACTMACCHI.
[IpencraBurenu niacTMmacc.

Bosokna, wux kuaaccupukanusa. Ilonyyenue  BosokoH.  OtTxenbHbIE
MPEACTAaBUTEN XUMUYECKUX BOJIOKOH.

JleMoHCTpanum.

B3aumopelictBrue aMMHuaka M aHWJIMHA C COJISTHOW KHCIJIOTOM. Peaknus aHwinHa C
OpomHOI1 Bojoil. JlokazarenbCcTBO HAMWYMsS (QYHKIMOHAIBHBIX TPYIIN B PaCTBOpPax
aMuHOKHUCIOT. PactBopenue u ocaxjenue OenkoB. L[BeTHble peakiuu OEIKOB.
['opeHne nTrubero nepa v MEepCTIHON HUTH.

JlaGopaTopHble ONbITHI.

PactBopenue 6enkoB B Bojie. OOHapykeHHEe OEIKOB B MOJIOKE M MSICHOM OYJIbOHE.
Jlenatypamusi pactBopa OejKa KypUHOTO Silla CIUPTOM, PAacTBOpPAMH COJICH
TSDKEJIBIX METAJUIOB U IIPY HATPEBAHUH.

IpakTuyeckue 3aHATHS.

Pemenne oSKCHIEpUMEHTANBHBIX 3a/lad  Ha MICHTU(DUKAIUIO OpPraHUYECKHUX
coequHeHuM. PacriozHaBaHue rmiacTMace U BOJIOKOH.

[IpopuiabHbie U MNPOPecCHOHAIBHO 3HAYMMBbIC 3JIEMEHTBHI COJEpP:KAHMS.
AMHUHOKanpoHoBas kucioTa. KarpoHn kak mpeacraBuTeNb NOJIMaMHUIHBIX BOJIOKOH.
Hcnonw3oBanue ruaponnsa OEIKOB B MPOMBINUICHHOCTU. [lonMBUHUIXIOPUI,
nonuteTpapropaTisien  (teduion). DeHonoPopMalibIETUIHbIE  IIACTMACCHI.

LIGJ'IJ'IYJ'IOI/II[. HpOMBIHIJ'IeHHOC IMPpOU3BOACTBO XMMHUYCCKHUX BOJIOKOH.






