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« » 2021 r.
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[Tpencenarens LIK oOmiecTBeHHO —
TYMaHUTapHBIX U €CTECTBEHHO —
MaTEeMATHYECKUX JUCIUTUIHH
Tkauena E. JI.

Pabouast mporpamma cocTaBjieHa B COOTBETCTBUU C MPUMEPHOMN MPOrpaMMoi
00111e00pa3oBaTeIbHOM y4eOHOM T CHUTUTAHBI «XuMusi» TS
npodeccHoHaNbHbIX ~ 00pa30BaTENbHBIX  OpraHU3alluii, PEKOMEHJI0BaHHOMN
denepaibHbIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexjaeHuem «DenepalibHbIi
UHCTUTYT pa3BuTusa oOpazoBanus» (OI'AY «DUPO») B kadecTBe NMpUMEpPHOU
MPOrpaMMbl ISl peau3allii OCHOBHOUM MpodeccuoHaIbHOW 00pa3oBaTebHOMN
nporpammbl CIIO Ha 0a3ze OCHOBHOTO 00IIEro oOpa3oBaHUsl C MOJIYyYECHHEM
cpeadero oOmiero o6pa3zoBanus (mpotokon Ne 3 ot 21 wmrons 2015 r.,

perucTparmoHHbiid Homep peneH3uu 385 ot 23 uronst 2015 r. ®I'AY «DUPO».)

Opranuzanus-pazpadotunk: OBIIOY «OI'TK»

CocraButens: TpydanoBa Jlronmuna MuxaitioBHa, mpernojaBarelib XUMUU U

ouonorun OBIIOY «OI'TK»
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AHHOTALUSA
K padoyeil mporpaMmme y4e0HOro npeaMera « XuMush)
M0 CHeNMaAJIbHOCTH
9.02.10 TexHos0rus NPOAYKIHUM O0IIECTBEHHOT0 MM TAHUSA

1.Mecto yuyeOHoro npeamera B crpykrype IIICC3
Y4eOHbIi peIMeT BXOIUT B 00111€00pa30BaTEeNIbHbIN LUK
2.0xkunaeMble pe3yJbTaTbl 00pa30BaHHSA W KOMIICTEHIHUH 10
3aBeplUIeHNH 0CBOEHHS Y4eOHOr0 mpeaMeTa
[IpeameTHBIMU pe3yNbTaTaMu U3ydeHUs! (YTIyOJE€HHBIN YPOBEHb) SIBISIOTCS:

1) chopMUPOBAHHOCTh MPEICTABICHUI O MECTE XUMHH B COBPEMCHHOM
HAy4YHOM KapTHUHE MHUpA; TOHUMaHUE POJId XUMHUH B (DOPMUPOBAHUH KPyro3opa
1 (YHKIMOHAJIBLHOW rPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] MPAKTUUECKUX 3a/1a4;

2) BIaJEHUE  OCHOBOMNOJIATAIOUUMU  XUMHUYECKHUMH  TOHSTHUSIMH,
TEOpUSIMH, 3aKOHAMU M  3aKOHOMEPHOCTSMH;, YBEPEHHOE I0JIb30BaHUE
XUMHYECKON TEPMUHOJIOTUEN U CHMBOJIMKOW;

3) BIageHUWE  OCHOBHBIMM  METOJaMH  HAYYHOIO  IO3HAHUA,
UCIIOJIb3yEMbIMH B XUMUU: HAOIIOJCHUE, ONTMCAHUE, U3MEPEHUE, IKCIIEPUMEHT;
yMeHue 00padaThiBaTh, OOBACHITH PE3YJIbTAThl POBEAEHHBIX OIMBITOB U JENATh
BBIBO/IbI; TOTOBHOCTh W CIIOCOOHOCTh MPUMEHATH METOJbl IO3HAHUS MPH
pELICHUH MPAKTUYECKUX 3a/1a4;

4) cpopMUPOBAaHHOCTb YMEHHS J1aBaTh KOJIMYECTBEHHbIE OLICHKU U
IPOBOAUTD PACUEThI [0 XUMUYECKUM (POpMyJIaM U YPaBHEHUSIM;

5) BnajeHue MpaBUIAMM TEXHUKHA O€30MACHOCTH IPHU HCIOJIb30BAHUU
XUMHUYECKUX BELIECTB;

6) chOpMHUPOBAHHOCTH COOCTBEHHOW IMO3ULMUU IO OTHOLIEHUIO K
XUMHUYECKON UH(POpMAIIIH, TOJTy4aeMOI U3 pa3HbIX HCTOUYHUKOB.

7) chOpMUPOBAHHOCTb CHUCTEMbl 3HAaHUM 00 OOIKUX XUMHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX;

8)  chopMUPOBAaHHOCTH YMEHHUM UCCIIEeIOBATh CBOMCTBA
HEOPTraHWYECKUX UM OPraHUYECKUX BEIIECTB, OOBSICHATH 3aKOHOMEPHOCTH
POTEKaHUS XUMHUYECKUX PpEaKIUi, MPOrHO3UPOBATH BO3MOXKHOCTh HX
OCYUIECTBJICHUS;

9) BnageHue yYMEHMSIMU BBIIBUTaTh TMIOTE3bl HAa OCHOBE 3HAHUU O
COCTaBE, CTPOEHUU BEUIECTBA U OCHOBHBIX XHMHUYECKHX 3aKOHAaX, MPOBEPSTH
UX KCIIEPUMEHTAIILHO, (POPMYIHPYSI LI€Tb UCCIEAOBAHNUS;

10) BmageHuMe  MeTOJAaMU  CAMOCTOSATEIBHOTO  IUIAHUPOBAHHUA U
IPOBEJCHUS XUMHUECKUX SKCIIEPUMEHTOB C COOJIOACHUEM MpaBil O€30M1acHON
paboTHI C BElMIECTBAMH | JIA0OPATOPHBIM 000PYI0BAHUEM;

11) copMupoBaHHOCTH yMEHUW OIMCAHWSA, aHaIW3a W  OICHKHU
JIOCTOBEPHOCTH MOJYYEHHOI'O Pe3yJIbTaTa;

12) chopMUPOBAaHHOCT, YMEHUN NPOrHO3UPOBATH, AHAIM3UPOBATH U
OLICHMBATh C MO3UILIMIA HKOJOTHYECKON O€30MacHOCTH MOCHIEICTBUSI OBITOBOM U
MIPOU3BOJICTBEHHON JIESITEILHOCTH YEJIOBEKa, CBSI3aHHOW ¢ TmepepaboTKoi
BEILECTB.



3. Cmpykmypa u cooeprcanue yuedoHo20 npeomema

Paznen 1. OOmias u HeopraHuyeckass XuMus.

Paznen 1.1 OcHOBHbBIE MOHSTHS U 3aKOHBI XUMUHU.

Paznen 1.2 Ilepmomuueckmii 3akoH u Ilepumoagmdeckass cucrema
XUMHUYECKUX 3neMeHTOB JI.M1.MenaeneeBa u CTpoeHrue atoma.

Paznen 1.3. Ctpoenue BeliecTna.

Paznen 1.4. Bona, pacTBOpPBI, 3AEKTPOIUTHUECKAS] TUCCOLIUAIIUS.

Pasmen 1.5. Kiaccudukanus HEOPraHMYECKUX COCOUHEHHM U HX
CBOMCTBA.

Paznen 1.6. Xumuyeckue peakuum.

Pa3nen 1.7. MeTauisl U HEMETAIIBI.

Paznien 2. Opranndeckas XuMusl.

Pazpgen 2.1. OcHOBHBIE TOHSTHS OpPTraHUYECKOW XUMHUU U TEOPUS
CTPOEHUSI OPTaHUYECKUX COCTMHEHUH.

Paznen 2.2. YrieBonopoasl M UX IPUPOIHBIE HCTOYHUKH.

Paznen 2.3. Kucnopomocoaep:kanme OpraHu4eCKUe
COCTMHEHUS.

Paznen 2.4. A3sortocoxmepxkamme  OpraHHUYECKHUE
coequuenus. [lomumepsl.

4. Memoowt u popmul 06yuenusn
—  JIEKIUS;

—  TIPAKTUYCCKUC 3aHITHS;
—  KOHTpOJbHas padora;

—  TpyHnmnoBoe 00y4YeHUe;

—  caMmocTosTeNbHas paboTa;
—  KOHCYJIbTaIlHsl.

5.®opmbI KOHTPOJIS

-0TpocC;

-ppoHTaIBHBIN ONPOC;

-caMOCTOsITeIbHas padoTa;

-KOHTpOJIbHAs padoTa (JoMalIHss KOHTpOIbHas padoTa);
-co0eceIoBaHuE;

-T€CTUPOBaHUE,

[IpoMexyTouHas aTTecTalus - 3K3aMEH BO 2 CEMECTpeE.

6. OO0mas Tpy10eMKOCTh Y4eOHOr0 nmpeaMeTa

MaKCHUMaJIbHOW yueOHOU Harpy3Ku CTyJeHTa 262 yaca, B TOM YHCIIE:
00s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku cTryneHTa 164 yaca,
B TOM yucJie 40 yacoB MPaKTUUECKHUX 3aHATHH;

CaMOCTOSITENIbHON pabOThI CTyIeHTa 98 4acoB.



IHosicHUTEBHAA 3aIIMCKA

PaGouas mporpamMMa ydeGHOTO MpeamMeTa « XUuMUs» MpeaHa3HaueHa JJIs
W3y4YCHUS] XAMHUU B  OO0JacTHOM  OIO/DKETHOM  TpodecCHOHATHLHOM
oOpazoBarenbHOM  yupexaeHuH  «OOOSHCKHII  arpapHbIi  TEXHUKYMY,
peanusyronieM 00pa3oBaTeIbHYIO TPOrpaMMy CPEAHETO 00111ero 00pa3oBaHus B
npenenax  OCBOGHUS OCHOBHOM  MpogecCHOHAIbHOW  00pa3oBaTesbHON
nporpammel CITO (OIIOIT CIIO) Ha 6a3e ocHOBHOro 0011ero oOpa3oBaHus B
paMKax ImporpaMmbl OJATOTOBKH crenuaiuctoB cpennero 3seHa (IIICC3), o
cnenuanbHocT 19.02.10 « TexHonorus npoayKIUuu OOIIIECTBEHHOTO TTUTAHUS.

[Iporpamma paszpabotanaHaocHoBe TpeboBanuit ®I'OC cpennero odiero
oOpa3oBaHMsl, TPEIBIBISIEMBIX K CTPYKTYypEe, COJEpKAHUIO W pe3yJibTaTam
OCBOEHHS y4eOHOTO TMpenaMeTa « XMMHUs», B COOTBETCTBHH ¢ PekoMeHmanusMu
[0 OpraHW3aIlMK TOJYYEHUs CPEIHETO0 OO0pa30BaHUS C y4eTOM TpeOOoBaHUI
(enepanabHbIX TOCYIAPCTBEHHBIX 00pa30BATEIbHBIX CTAHJAPTOB U TOTy4aeMOu
npodeccuu Wi CHEeUUATBHOCTH CPeaHEro MpogeCCUOHATBLHOTO 00pa3oBaHUs
(mucemo JlemaptameHTa TOCYAApCTBEHHOW MOJIUTUKU B cdepe MOATrOTOBKU
pabounx kaapos u JJI1O Munoopraayku Poccum ot 17.03.2015 Ne 06-259).

Conepxanue NporpaMMbl « XUMUsD» HAIIPaBJICHO HA JJOCTUKEHUE

CICIYIOIINUX LeJIen:

o (opmupoBanue y 0OydYaromuXcsi YMEHHUS OLIEHUBaTh 3HAYUMOCTH
XUMHYECKOT0 3HAHUS JJISI KaXKJIOTO YEJIOBEKA;

o (opmupoBaHue y OOydarOmMXCS IIEIIOCTHOTO TMPEICTABICHUS O MHUpE U
pONM XMMHUHU B CO3JAaHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTUHBI
MUpa; YyMEHHUS OOBSACHATH OOBEKTHI W TPOLECCHl  OKpYyKarouen
JNEWCTBUTEIBHOCTU: IPUPOJHOM, COLMATIBHOM, KYJIBTYPHOM, TEXHUYECKOU
Cpebl, — HUCMOJIb3YsI JAJISI 9TOT0 XUMHYECKHUE 3HAHMUS;

e pa3BUTHE Yy OOy4YalOIIUXCd YMEHHM pa3nudarh (QakTbl U  OICHKH,
CpaBHUBATh OIICHOYHBIE BBHIBOJIbI, BUJIETh UX CBA3b C KPUTEPHUSIMH OLIEHOK
U CBSA3b KPUTEPUEB C OMpPEETICHHON CHCTEMOU IIEHHOCTEH, (PopMyTupoBaTh
1 000CHOBBIBaTh COOCTBEHHYIOTIO3UIIMIO;

o MpuoOpeTeHHE OOYYAIOIIUMUCS OMNbITA Pa3HOOOpPA3HOW NIESATEILHOCTH,
MO3HAHUS U  CAMOIO3HAHHWS;,  KJIIOYEBBIX  HABBIKOB, HMMEIOIINX
YHUBEPCAIIBHOE 3HAUYCHUE NI PA3JIUYHBIX BUIOB JEATEIIBHOCTH (HABBIKOB
perieHus: npoosieM, IPUHITHS PEIIeHUH, MOMCcKa, aHaanu3a U 00padoTKu
uHpoOpMaIui, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB HW3MEPEHUH,
COTPYIHUYECTBA, 0€30MaCHOTO OOpAIeHHS C BEIIECTBAMU B MOBCEIHEBHOM
KU3HU).

B nporpammy BKITIOUEHO cojiepKaHue, HalpaBiIeHHOE Ha (pOpMUpOBaHUE
y CTYICHTOB KOMITIETEHITNI, HEOOXOMUMBIX JIJIsl KadecTBeHHOTro ocBoeHust OTIOIT
CIIO na 6a3e OCHOBHOTO 0O0IIIero 00pa3oBaHus ¢ MOJYUYEHHUEM CPEIHEro OOIIero
oopazoBanus no [IICC3 cneumansHoctn 19.02.10 «TexHonorus mpoayKIuu
OOLIECTBEHHOTO MTUTAHUSD.



O01mas xapakTepucTHKa Y4e0HOro npeamMera « XuMushy

XUMHS — 3TO HAyKa O BEIIECTBAX, NX COCTABE U CTPOCHUU, CBOMCTBAX U
MPEBPAILCHUSIX, 3HAUCHUN XUMHUYECKUX BEIIECTB, MATEPUATIOB U MPOIIECCOB B
MPAKTUYECKOM e TETLHOCTH YETIOBEKa.

B nmporpaMMmy = BKJIIOYEHO  COJIEpKAHUE,  HaNpaBJIECHHOE  Ha
dbopmupoBaHue y CTYy/JICHTOB  KOMIIETEHIIMM, HEOOXOAUMBIX  JIJIst
kauectBeHHoro ocsoeHuss OIIOII CIIO mHa 0a3e OCHOBHOTO OOIIErO
oOpa3oBaHUs € TOJyYeHHEM cpeaHero obmero obpaszoBanusi mo IIIICC3
crienrasibHOCTH «19.02.10 TexHoMOorus NPOAYKIIMKA OOIIECTBEHHOTO MUTaHUS
B COOTBETCTBHM €CTECTBEHHOHAY4YHOTO Mpoduias IpodecCHOHATBLHOIO
o0pa3oBaHUs.

Coneprkanre  00IIEO0OpPa30BATEIHPHOTO  yIEOHOTO TpeaMeTa  «XUMHESD)
HarpaBJIeHO Ha YCBOGHUE OOYYaOIIMMUCS OCHOBHBIX MOHSITHIA, 3aKOHOB U TEOPHil
XUMHUH;, OBJIQJCHUE YMEHUSIMU HaOIIOAATh XUMHUYECKUE SIBJICHUS, IPOBOJUTH
XUMHUYECKUN SKCTIEPUMEHT, IIPOU3BOJUTH PACUETHI HA OCHOBE XUMUYECKUX (POPMYJT
BEIIECTB M YPABHEHUM XUMHUYECKUX PEAKLINM.

B nmpomecce wu3ydeHMss XUMUM Yy OOy4YalOIIUMXCS Pa3BUBAIOTCA
M03HAaBaTEJIbHbIC HHTEPECHl U UHTEJUICKTyaIbHBIE CIOCOOHOCTH, TOTPEOHOCTH B
CaMOCTOSITEJIbHOM TMPHOOPETEHUs] 3HAHWMK IO XUMHUHM B COOTBETCTBUHU C
BO3HUKAIONIUMH JKM3HCHHBIMH TIPOOJIEeMaMH, BOCIHUTBHIBACTCS OEpekHOe
OTHOIIICHUS K MIPUPOJIe, TOHUMAHHUE 3JI0POBOTO 00pa3a KM3HU, HEOOXOIUMOCTH
MPEAYNIPEKACHUS SBICHUN, HAHOCAIIUX BpEJl 3J0POBBIO U OKpYKalOLIEH cpeie.
OHHM 0CBaMBAIOT IPUEMBI TPAMOTHOT'0, 6€30I1aCHOT0 MCITOIB30BaHUS XUMHUYECKHIX
BCILIECTB U MaTepUajioB, NMPUMEHIEMBIX B OBITY, CEIHCKOM XO3SHMCTBE M Ha

MIPOM3BOICTBE.
[Ipu cTpyKTypupOBaHUM COAEpKaHUS 00I1e00pa30BATENBHOTO Y4€OHOIO
npeaMera TUTST 00J1aCTHOTO OI0JIP>KETHOTO npo¢heCCUOHATIBHOTO

oOpazoBarenbHOr0  yupexaeHuss «OOOSHCKMH  arpapHblii  TEXHUKYM»,
peanu3yiieM 00pa3oBaTeIbHYI0 MPOrpaMMy CpeHEro o0IIero oopa3oBaHUs
B nipenenax ocoeHus: OIIOIT CITO Ha 6a3e ocHOBHOro 00IIero oopa3zoBaHusl,
YUUTHIBAJIACH OOBEKTUBHASI PEATbHOCTh — HEOOJbIION O00BbEM 4YacoB,
OTIYILIEHHBIX Ha U3yYEHUE XUMUU U CTPEMJICHHE MAaKCHMaJIbHO COOTBETCTBOBATh
uaesM pa3BuBamomero oOyueHus. IlosTomy TeopeTHyeckue BOIPOCHI
MaKCHMajJbHO CMEIEHbl K Hayaly H3Y4YeHHUs MpeAMeTa, C TEM, YTOOBI
nocieayoumil GpakTuueckuii MaTepral paccMaTpuBajcCs Ha OCHOBE U3yUEHHBIX
TEOPHUU.

Peanuzanust neMyKTUBHOTO TOAXOJa K M3YUYEHHIO XHUMHHU CIIOCOOCTBYET
Pa3BUTHIO TAKMX JIOTHYECKUX ONEpalliii MBIIUICHHUS, KaK aHaJIW3 W CHHTE3,
000011IeHe YW KOHKpETH3allMs, CPaBHCHHE M aHAJIOTHs, CUCTEMaTh3alus Hu
KJaccuduKaius v ap.

N3yyenue xumun B 00JaCTHOM OIOKETHOM MIPO(PECCHOHATBEHOM
oOpazoBarenbHOM  yupexaeHuu  «OOOSHCKHI  arpapHbli  TEXHUKYMY,
peanu3yroIeM 00pa3oBaTebHYIO MPOrpaMMy CpPEeIHETro 00I1Iero 00pa3oBaHus B
npenenax ocsoeHust OIIOIT CITO na 6a3e ocHOBHOro oOuiero odpa3oBaHwUs,



UMEET CBOM OCOOEHHOCTH B 3aBHUCUMOCTH OT Mpoduuist nmpodeccuoHaIbHOro
o0Opa3oBaHus. DTO BbIpaXKaeTcsl B COJAEPKAHUKM OOYyYEHHMs, KOJIMYECTBE YacOB,
BBIJICISIEMBIX HA U3YYCHUE OTIICTBHBIX TEM MPOTrPaMMBI, TITyOUHE WX OCBOCHHSI
oOydJaronmumucs, o0beMe M XapaKTepe TMPaKTHUYEeCKUX 3aHATHN, BUIAX
BHEAYJUTOPHOI CaMOCTOSTENBHON pabOTHI CTYEHTOB.

[Ipu ocBoennu IIIICC3 cnemumansHOocTH 19.02.10 «TexHomorus
MPOIYKIIUA OOIIECTBEHHOTO MHTAHHS» XWMHS H3ydaeTcs Ooiiee yriayOJaeHHO
Kak podriibHas yaeOHas TUCITUTUINHA.

Cnemuduka nzydenus xumuu npu opnaaeHuu [IIICC3 cnenumansHOCTH
19.02.10 «TexHomorust MPOAYKIIMH OOIIECTBEHHOTO IUTAHUSI» OTPaKEHA B
kaxaoi Teme pasnena «CoxpepikaHue ydeOHOM IUCHMIUIMHBY B pyOpuKe
«IIpodunpHbie U TpodhecCUOHATBFHO 3HAYUMbIE DJIEMEHTHI COJEPKAHUS). ITOT
KOMITOHEHT pealn3yeTcss NpU WHAUBUIYaJbHONH CaMOCTOSITENIbHOM paboTe
oOyuaromuxcsi (HamucaHuu pedepartoB, IMOATOTOBKE COOOIICHUH, 3aIlUTe
MPOEKTOB), B TIpolecce YYEOHOU JEATENBbHOCTH IO PYKOBOJCTBOM
npenoiaBaresis (BHITOJHCHHH XHUMHYECKOTO IKCIIEPUMEHTa — JIA0OPaTOPHBIX
OTMBITOB W TMPAKTHUYECKHX pabOT, PEIICHHH MPaKTUKO-OPHUEHTHPOBAHHBIX
pacyeTHBIX 3a/1a4 U T. 11.).

B mpomecce u3ydeHHS XUMHUM TEOPETUYECCKHE CBEICHUS JIOIMOJHSIIOTCS
JICMOHCTPAIMSIMK, JTA0OPATOPHBIMU OIBITAMA M TPAKTUYCCKUMH 3aHSITHIMHU.
3HAYUTEITFHOE MECTO OTBOAMTCS XHUMHYECKOMY IKCIepuMeHTYy. OH OTKpBIBACT
BO3MOXHOCTh (POpPMHUpOBaTh y OOY4YaIOMIMXCA CICIHATIbHBIE TMPEIMETHBIC
yMEHUS: padoTaTh C BEIECTBAMU, BBITIOJHATH MPOCThIE XUMUYECKUE OIBITHI,
YUUTh 0€30MaCHOMY M 3KOJIOTMYECKH IPaMOTHOMY OOpAICHHUIO C BEIIECTBAMH,
MaTepHallaMi W TIpolieccaMu B OBITY W Ha Mpou3BojcTBe. s opraHuzanuu
BHEAYJAUTOPHOM  CAMOCTOSITEJIbHOM  paOOThl  CTYACHTOB,  OBJIAJICBAIOIIUX
cnermanbHocThio  19.02.10  «Texnomorust MOPOAYKIMKU  OOIIECTBEHHOTO
MUTaHUs», TPEICTAaBIE€H TNPUMEPHBIA  MepedyeHb pedeparoB  (JOKIAAOB),
WHIUBUTyJTBHBIX TTPOCKTOB.

B mporecce m3ydeHns: XUMUU BaKHO (OPMHUPOBATH WH()OPMAIMOHHYIO
KOMIIETEHTHOCTh 00y4aromuxcs. [loaToMy npu opraHu3amiy caMoCTOATEILHOM
paboThl HEOOXOAWMO AaKIIEHTUPOBaTh BHUMaHHE OOYYalOIIMXCS Ha TOWCKE
uH(popmanuu B cpeAcTBax maccmenua, MHTepHere, ydeOHOW M CIEHUAIbHOM
JUTEpPAType C COOTBETCTBYIOIIMM O(QOpMJICHHEM H  MpEACTaBICHHEM
PE3YJIbTATOB.

N3yuenne o01meoOpa3oBaTeIbHON YU€OHON JUCIUIUTMHBI <« XHUMHS)
3aBepIaeTcs MOJBEIEHUEM UTOTOB B popMe auddhepeHIIMPOBAHHOTO 3a4eTa B
paMKax MpOMEXYTOUHOM aTTecTaluu CTyAeHTOB B nporecce ocBoeHus OITOIT

CIIO ¢ nmnomydenuem cpeanero  oomero  oOpazoBanus  [IIICC3,
MPETYCMOTPEHHBIM ~ y4eOHBIM  TIaHOM 10  crmenuanbHocty  19.02.10
«TexHomorus MpOAYKITUU OOIIECTBEHHOTO TTUTAHUS.



MecTo y4eOHOro npeaMera B y4eOHOM IJIAHE

YyeOnbli npeameT «XuMus» SBISETCA YYEOHBIM MPEIMETOM 1O BHIOOPY
u3 oOs3arenbHOM mnpenMetrHodt obnactu «EctectBennbie Hayku» DI'OC
CpeaHero oo01Iero oopa3oBaHMs.

B oOnactHoM Or0/pKeTHOM TPOGECCHOHAIBHOM — 00pa30BaTeIbHOM
yupexaeHun  «OOOSHCKUM  arpapHbli  TEXHUKYM»,  peaju3ylolleM
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeaHEro oOmiero oOpa3oBaHHsl B Ipejeliax
ocoenuss OIIOIT CIIO na 6Ga3e ocHOBHOrO oOmIEro OOpa3oBaHUA, y4EOHBIN
npenMer «XuUMHUS» H3y4daeTcsi B 001eo0pa3oBaTeIbHOM IHKIE Y4eOHOTO
wiana OIIOIT CIIO na 6a3e ocHOBHOTO OOIIEro oOpa3oBaHMsI C MOIyYCHUEM
cpennero o6mero o6OpazoBanus IIIICC3 mo cmemumansHocTHn 19.02.10
«TexHoNmorus MPOAYKINUN OOIIECTBEHHOTO TUTAHUS.

B yuye6HOoM mutane TITICC3 mecto yueOHOrO mpeaMera « XUMUsDH» BXOAUT B
cocTaB 00111e00pa30BaTeIbHBIX YUEOHBIX JUCITUILINH IO BBIOOPY, GOPMUPYEMBIX
U3 o0s3arenbHbIX  npeaMeTHeix  obnacteit DI'OC  cpemnero  obmiero
oOpazoBanusi, ans crneuuaidbHoctedt CIIO  ecrecTBeHHOHAy4yHOTO PO
npo(hecCHOHANBHOTO  00pa30BaHus.

Pe3yabTaThl 0OCBOCHHMS Y4€0HOI0 MpeaMeTa
OcBoeHue conepkaHus ydyeOHOro mpeamera «Xumus», oOecrnedyuBacT
JOCTHKEHHE CTYIECHTAMMU CIEAYIOIIUX Pe3yJbTaTOB:
JAUYHOCHIHBIX
~ YyBCTBO TOpPJOCTM MW YB@XKEHHA K HCTOPUM U JIOCTHXKCHUIM
OTEYECTBEHHON XMMUYECKON HAYK!; XMMUYECKU TPAMOTHOE ITIOBEJICHUE B
npo(ecCUOHANBHOM JEATENIbHOCTY W B OBITY HpuU OOpallleHuu C
XUMHUYECKMMH BEILIECTBAMH, MaTEpHAIaMU U TIPOLIECCAMU;
~ TOTOBHOCTb K  TMpPOJOJDKEHHWIO  OOpa3oBaHHMS M TMOBBIIICHUS
KBAIM(PUKALIUU B U30paHHOW MNPOPECCHOHAIBHON JEATEIbHOCTH U
O00BEKTUBHOE OCO3HAHHE POJIM XUMHUYECKUX KOMIIETEHIIMI BATOM;
~ YMEHHE UCIOIb30BaTh JOCTUKEHUS COBPEMEHHON XUMHUYECKOW HAYKU U
XUMUYECKUX  TEXHOJOTMM  JJi1  TOBBILIEHUSA  COOCTBEHHOIO
WHTEJUIEKTYaJbHOTO Pa3BUTHS B BBIOpAaHHOW MpodhecCHuOHATbHOU
NEeATEIbHOCTH;
MemanpeomemHbix:
~ HCIIOJIb30BAHME PAa3IMUYHBIX BUJOB IO3HABATEIBHOW JIESATENIBHOCTH U
OCHOBHBIX HMHTEJUIEKTyaJbHBIX oOmepauuid (IIOCTAaHOBKM  3a/layM,
dbopMynMpoBaHUs ~ TUINOTE3, aHajM3a MW CUHTE3a, CpPABHEHMUS,
000O0IIeHHs, CHCTEMAaTU3allii, BBISBICHUS NPUYMHHO-CIIEACTBEHHbBIX
CBsI3el, TMOMCKAa aHaJIOroB, (OPMYJIMPOBAHMSA BBIBOAOB) ISl PEILICHUSA
MOCTABJICHHOW 3aJlayd, MPUMEHEHHWE OCHOBHBIX METOJOB MO3HAHUSA
(HaOMIO/IeHNs, HAy4YHOTO SKCIEPUMEHTA) IJisi W3YYEHUS Pa3IuYHbIX
CTOPOH XUMHUYECKUX OOBEKTOB U MPOLECCOB, C KOTOPHIMU BO3HHKAET
HEO0OXOIMMOCTh CTAIKUBATHCA BIpodeccuoHanbHOM cepe;
~ HCHOJb30BaHUE PA3JIMYHBIX UCTOUYHUKOB JUJISl TOJYUYEHHS] XUMUYECKON
uH(popMaIui, YMEHHE OLIEHUTh €€ JIOCTOBEPHOCTb [JISi JAOCTHUXKEHUS



XOPOILHUX Pe3yJbTaTOB B MPOPECCHOHATBHOMN chepe;

npeoMemmnuix:

c(hOpMUPOBAHHOCTh MPEACTABICHUN O MECTe XMMHUHU B COBPEMEHHOM
HAayYHOW KapTUHE MHpA; MOHWMAaHHUE POJH XUMHUHU B (OPMHPOBAHUU
Kpyrozopa u GyHKIHOHATHHOW TPAMOTHOCTH YEJIOBEKA JIJISI PEIICHUS
MMPAKTUYECKUX 3314,

BJIQJICHUE OCHOBOITOJIATAIOIINMHA XUMHUYECKUMH TOHATUSIMU, TEOPHUSIMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJIb30BAHUE XUMUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

BJIaJICHHE OCHOBHBIMH METOJIaMH HAYYHOTI'O ITO3HAHUS, UCITOIb3YEMBIMH B
XUMHUHU: HAOMIOJCHUEM, ONHCAHUEM, HW3MEPEHHEM, OSKCIIEPUMEHTOM;
yMeHue 00pabaThiBaTh, OOBACHITH PE3YJIbTAThl MPOBEICHHBIX ONBITOB U
JienaTh BBIBOJbI; TOTOBHOCTb M CHOCOOHOCTH MPUMEHSTH METO/IbI
MTO3HAHUS TP PEIICHUH MPAKTUYECKHX 33/1a4;

c(hOPMHUPOBAHHOCTh YMEHHUSI J1aBaTh KOJUYECTBEHHbIC OILECHKU U
MPOU3BOJIUTH PACUETHI IO XUMUYECKUM (pOpMYyJiaM U YPaBHEHUSIM;
BJIQJICHUE TMpaBUJIAMU TEXHUKU OE30MAaCHOCTH MPU MCIOJIb30BAHUU
XAMHUYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3UITUU MO OTHOLIEHU IO K XUMUYECKOU
uHdopmanuu, MOJy4aeMou u3 pa3HbIX HWCTOYHHUKOB.



COAEPKAHUE YUYEBHOI'O IIPEJIMETA

BBenenue
HayuyHble MeTOJbpl NO3HAHMS BELIECTB U XUMUYECKUX siBIEHHM. Poib
HKCIIEPUMEHTA U TEOPUHU B XUMUU. MOAETUPOBaHNE XUMUYECKUX MPOLIECCOB.
3HaueHne XUMHUH NpHu ocBoeHuu crieruanbHocTet CITIO ecTecTBEeHHOHAayYHOrO
npoduis mpodecCuoHaIbHOTO 00pa30BaHUs.

1. OOm1as ¥ HeOpraHUvecKas XUMUS

1.1. OcHoBHble NOHAMUS U 3AKOHBL XUMUU

OcHoBHbIe mnoOHATHA xumuHM. BemectBo. AtoMm. Monekyna.
Xumuueckud  3memMeHT. Aiorponus. IIpocTele MW CIIOXKHBIE BEILIECTBA.
KauecTBEHHBII M KOJMYECTBEHHBIN COCTAaB BEHIECTB. XUMUYECKHE 3HAKUA U
dbopmynbl. OTHOCUTENbHBIE aTOMHAs U MOJIeKyJsipHass macchl. KoiudecTBo
BEILIECTBA.

OcHoBHbIE 3aKOHBI XUMHHU. CTexnoMeTpusi. 3aKOH COXPAHEHUSI MaCChl
BEILIECTB. 3aKOH TMOCTOSIHCTBA COCTaBa BEILIECTB MOJICKYJSPHOU CTPYKTYPHI.
3aKkoH ABOTaIpO U CIEACTBUS U3 HETO.

PacuetHble 3a1aun HA HAXOXKAECHUE OTHOCUTEIBHON MOJIEKYJISIPHON MACCHI,
OTpeiesIEHUEe MaCCOBOM JI0JIM XUMHUUECKUX 3JIEMEHTOB B CJI0’KHOM BEILIECTBE.

HHemoncmpayuu
Mogenu aToMOB XMMUYECKUX JIEMEHTOB.

Mojenu MOJIEKYJ IPOCTBIX U CIOKHBIX BEIIECTB (IIAPOCTEPHKHEBBIE U
Crroapta— bpurieba).

Komnekiuss mpocTeiX M CIIOXKHBIX BemecTB. HekoTopele BeliecTBa
KOJMYECTBOM 1 MOJIb. MOJIeTh MOJIIPHOTO 00BEMa Ta30B.
Annorponust pocdopa, KUCIopoaa, 0JIoBa.

IIpogpunvnvie u npogheccuonanvno 3Hauumvle Ij1eMeHMbL COOCPHCAHUSL.
AmnorponiHbie MoauduKanuu yriepona (ammas, rpadur), Kuciopoaa (KUciaopos,
030H), ojioBa (cepoe u Oenoe 0Ji0BO). [loHSITHE O XMMHUYECKOM TEXHOJIOTUH,
OMOTEXHOJIOTUM U HAHOTEXHOJIOTHH.

1.2 Ilepuoouueckuti 3akon u Ilepuoouueckas cucmema

xumuuecxkux snemenmos /. Y. Menoeneesa u cmpoenue amoma

Hepuonuueckuint 3axkon /I. WU. MenpgeseeBa. Otkpeitue /. N
MenpneneeBbim  Ilepuoamyeckoro  3akonHa. Ilepumonuueckuii  3aKOH B
dbopmynuposke J[. . Menaeneena.
[leproauyeckas TabIUIIa XUMUYECKUX AJIEMEHTOB — Tpaduyeckoe 0TOOpaKeHHe
nepuonuyeckoro 3akoHa. CTpyKTypa MEpUOIUYECKOW TaOIUIbl: TMEePUOIbI
(Mastbie ¥ 0OJIBIITNE), TPYIIHI (TTIaBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axkon /. H. Menoeneesa. Atom
— CIJIO’KHAs yacTua. SAnpo (MpOTOHBI U HEUTPOHBI) U AJIEKTPOHHAS 000JIOYKA.
N3otompl. CTpoeHHE SJISKTPOHHBIX 000JI0YEK aTOMOB JJEMEHTOB MAaJIbIX
nepruosioB. OCOOCHHOCTH  CTPOCHHUS  DSJEKTPOHHBIX O00JIOYEK aTOMOB



AJIEMEHTOB OOJBIINX TMEPUOJOB (MEPEeXOAHBIX 23ieMeHTOB). IloHsiTe 00
opoutaysx. S-, p- u 0-opOuTamu. DICKTPOHHBIC KOHQPUTYpAIMKM AaTOMOB
XUMHUYECKUX PJIEMEHTOB.

CoBpemenHnas (GopmynupoBka I[lepuogudyeckoro 3akoHa. 3HaYCHUE
[lepuoauueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX AJIEMEHTOB
. 1. MenneneeBa /Uil pa3BUTHsI HAyKW M ITIOHUMAHUS XUMHYECKOM KapTHUHBI
MuUpa.

HHemoncmpayuu

Paznuunsie  dopmbl  [lepuonuueckodt  CHUCTEMBI  XHMHUYECKUX
anemeHToB /1. 1. Menneneena.

Junamuyeckue TaOauIBl s MojenupoBanus Ilepuoguueckoit
CUCTEMBI. DIJIEKTpU3AIUS TEJ U UX B3aUMOJICUCTBHE.

Jlabopamopnbwiii onvim

MopenupoBanue noctpoenus [lepuoauueckoit TaGIUIIBI XUMUYECKUX
AIIEMEHTOB.

Ilpogpunovnvie u  npogpeccuonanvnHo  3HauuMvle  IJ1EMEHMbL
cooeprcanusn. PannoakTBHOCTB. MCNOJIb30BaHME PaAMOAKTUBHBIX M30TONOB
B TEXHUYECKHUX IeJsiX. PEHTr€HOBCKOE H3JIy4YE€HHE U €r0 HCIOJIb30BAHHUE B
TeXHUKE M MeaulMHe. MoJenupoBaHue Kak METOJ IPOTHO3UPOBAHUS
CUTYyalliy Ha IPOU3BOJICTRBE.

1.3 Cmpoenue eewecmsa

HNonnas xumuyeckasi cBsi3b. Katnonsl, ux o0Opa3oBaHue U3 aTOMOB B
pe3yabpTare IMpolecca OKUCIEHUS. AHUOHBI, WX OOpa30BaHHE U3 aTOMOB B
pe3ysibTaTe Ipolecca BOCCTAHOBJIEHHS. MOHHash CBSI3b KakK CBSI3b MEXKIY
KaTUOHAMU W AHHOHAMH 332 CYET JJIEKTPOCTATUYECKOrO MPHUTSHKEHUS.
Knaccudukanus HMOHOB: MO COCTaBy, 3HAKy 3apsijia, HaTW4YUIO0 THUAPATHON
o0osouku. MoHHbIe kKpucTaumyueckue pemerki. CBONCTBA BEMIECTB ¢ MOHHBIM
TUTIOM KPUCTAJUIMYECKON PELIETKH.

KoBanentHnass xumuuyeckasi ¢Bsi3b. Mexanusm  oOpa3oBaHus
KOBAJICHTHOM CBSI3U (oOMEHHBIN u JIOHOPHO-AKIIEIITOPHBIHN ).
DNEeKTpoOTpUIATENbHOCTh. KoOBajeHTHbIE MOJISIpHAsT W HEMNOJIAPHAsl CBSI3HU.
KpaTHOCTB KOBanEHTHOU CBSI3U. MOJNEKYIIAPHBIE U ATOMHBIE KPUCTAJUIMYECKUE
pemetkn.  CBolCTBa  BEHIECTB C  MOJEKYJISPHBIMU W aTOMHBIMH
KPUCTAJTIMYECKUMHU PEIIETKAMMU.

Mera/uinyeckasi CBsi3b. MeTaUIMUECKash KPUCTALIMYECKAS PEIIETKA U
METaJUIMYEeCKasi XUMUYECKas CBsI3b. PDU3NUECKHUE CBOKMCTBA METAIIIOB.

ArperaTrHble COCTOSIHAS BelIeCTB M BOJAOPOAHAsA CBsi3b. [Beproe,
KUJKOE W Ta3000pa3HOe COCTOSIHMS BellecTB. Ilepexos BeliecTBa U3 OJIHOTO
arperaTHOro COCTOSIHUS B Ipyroe. BogopoaHas CBs3b.

Yucrele Bemecrsa U cMmecu. [lonstue o cmecu BemecTs. ['oMOreHHbIe
u rereporeHnbie cMmecu. CocTaB cmeceil: oObeMHass W MaccoBas JOJHU
KOMITOHEHTOB CMECH, MaCCOBAsI 10J1s1 IPUMECEM.

JAucnepcHbie cucreMmsbl. [lonaTne o aucnepcHou cucreme. JlucnepcHas
daza u qucnepcuonHas cpena. Knaccudukamus aucnepcHbix cucreM. [lonstue



0 KOJUUJIOUIHBIX CUCTEMAX.
HHemoncmpayuu
Mopeib KpUCTAIUTMYECKON PEIIETKN XJIOPH/1a HATPUSL.
OO0pa3iel MUHEPAIOB ¢ HOHHON KPUCTATUICCKOMN PEIIETKOM:
KQJIbLIUTA, FaJuTa.

Mopenu KpUCTAIIMYECKUX PEIIETOK «CYXOro Jibaa» (WM Hoja), anmasa,
rpaduTa (M1 KBapua).

[TpuOOpe! HA KUIKUX KpUCTAIIAX.

OOpa3ipl  pa3IUYHBIX AUCHEPCHBIX CHCTEM: SBMYJIbCUH, CYCIICH3UH,
a’p0o30JIEH, T'elier U 30JIEH.

Koarynsauus. Cunepesuc. Dpdext Tunmans.

Jlabopamopnwie onvimot

[IpuroroBieHue cycneH3uu kapooHara kaibius B Boje. [lonyyenue
AMYJILCUU MOTOPHOTO MacJja.

O3HaKOMJIEHHE CO CBOMCTBAMU IUCIIEPCHBIX CUCTEM.

Ilpogpunvusvie u npogheccuonanvro 3nauumvle 3;1eMeHMbL COOEPHCAHUAL.
[TonsspHOCTH CBSI3M W MOJAPHOCTH MosieKyJbl. Konnencanus. TekyuecTs.
Bosronka. Kpucrammmzanus. CyOnumanuss u  jgecyonumanus. AHOMaluu
(bu3nueckux cBOMCTB BOJbI. JKuakue Kpuctayuibl. MUHEpasbl U TOPHBIE TOPOIbI
KaK MPUPOHBIE CMECH. DMYJIBCUH U CYCIIEH3UH. 3071 (B TOM YHUCJIE a3PO30JIH) U
renu. Koarymsanus. Cunepesuc.

1.4 Booa. Pacmeopul. dnekmporumuyeckas OUcCoyuayus

Boxa. PacrBopel. PacrBopenue. Boma kak  pacTBOpPHUTEIb.
PactBopumocTs BemiecTB. HacbllieHHbIE, HEHACBHINICHHBIE, MNEPECHIIICHHBIE
pacTBOpbl. 3aBUCUMOCTh PAaCTBOPHUMOCTH Fa30B, KUIAKOCTEW U TBEP/IbIX BEILIECTB
OT pa3JIMYHBIX PAKTOPOB.

MaccoBasi 107151 pACTBOPEHHOTI'O BEIIECTBA.

DJICKTPOJIMTHYCCKASL JAMCCOLMALUSA. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHIL.
DIIEKTPOIUTUYECKAS JINCCOITHALTHS. MexaHNU3MEI ANEKTPOIUTUUECKOM
JTUCCOIMAIIMKA ISl BEIIECTB C PA3IMYHBIMU TUIMAMU XHUMHYECKOW CBSI3H.
['uapatupoBaHHbIe W HETHIPATUPOBAHHBIE MOHBI. CTENEHb AJIEKTPOIUTHUUECKON
muccoumariii. CUiibHbIE U CllaOble AIeKTPOUMThl. OCHOBHBIE TOJ0XKEHUSI TEOPUH
ANIEKTPOJIUTUYECKOW — Auccouranuu. KHCIIOTBI, OCHOBaHUSI M COJMM  Kak
AIIEKTPOJIUTHI.

HHemoncmpauuu

PacTBOprMOCTB BEIIECTB B BOJE.

Cobupanue ra3oB METOJIOM BBITECHEHUS
BOJIbl. PacTBOpEHNE B BOJIE CEPHOU KUCIIOTHI U
coJieit ammonusi. O0pasibl KpUCTAIIOTHPATOB.

N3roroBneHne rurncoBoOu MOBSI3KH.

HcnbiTanue pacTBOPOB AJAEKTPOIUTOB U HEANIEKTPOJIMTOB HA MIPEIMET
JUCCOIMAIMU. 3aBUCUMOCTb CTENEHH 3JIEKTPOIUTUYECKON JUCCOLIMALINU
YKCYCHOM KHCJIOTBI OT pa30aBieHusi pacTBOpa.

JIBI>KEHME OKpaIlleHHBIX MOHOB B



aNeKTprueckoM noJie. [IpurotoBienne sxecTkoi BObI

U YCTpaHEHHE €€ KeCTKOCTU. IOHUTBI.
O0pa31bl MUHEpaJIbHBIX BOJI PA3IMUYHOTO HA3HAUCHUS.
Ilpakmuueckoe 3anamue
[IpuroroBneHue pacTBOpa 3aJaHHON KOHIICHTPALUU.

Ilpogpunvnuvie u  npogheccuonanvno  3Hauumvle  InEMeHMb
cooepycanua. PactBopeHue kak (pu3mko-xuMuueckuil mporecc. TernmoBbie
abdexter Tpu pactBopeHuu. Kpucramioruaparel. Pemenwe 3amad Ha
MacCOBYIO JIOJIIO pAaCTBOPEHHOT O BelecTBa. [I[pruMeHenne Boibl B TEXHHUECKUX
nensx. KecTkocTh BOJIbI U CIIOCOOBI €€ ycTpaHeHusl. MuHepaibHbIE BOJIBI.

1.5 Knaccuguxayus HeopeaHuueckux COeOUHeHUl U Ux

ceolicmea

Kuciaorel M ux cBoucrBa. KuHCIOTBI Kak dIEKTPOJIMTBL, KX
KJaccuuKalys Mo pa3IuyHbIM NpU3HaKaM. XUMHUUYECKHUE CBOMCTBA KUCIIOT B
CBETE  TEOPUU  DIICKTPOIUTHYECKOU JACCOLIMALIAH. OcobenHnoctu
B3aMMOJICHCTBUS KOHUEHTPUPOBAHHOM CEPHOM M Aa30THOM KHCIOT C
MeTauiaMu. OCHOBHBIE CITIOCOOBI MOTYYEHUST KUCIIOTHI.

OcHoBanusi M ux cBoicTBa. OCHOBaHMS KakK »OJICKTPOJMUTHI, HUX
KJ1accu(uKaIys no pa3auyHbIM IpU3HAKaM. XUMUYECKHUE CBOMCTBA OCHOBAHUM
B CBET€ TEOPUM  DJIJIEKTPOJUTUUECKOW  auccouunanuu.  Pasnoxenue
HEpPACTBOPUMBIX B BOJI€ OCHOBaHMK. OCHOBHBIE CIIOCOOBI TOJY4YEHUs
OCHOBAHUH.

Coumm n ux cBoiicTBa. Conu Kak 3JeKTpoauThl. Colld CpeaHuE, KUCIbIE
Y OCHOBHbIE. XMMHUUYECKHUE CBOMCTBA COJIEU B CBETE TEOPUHU DIICKTPOITUTUYECKON
nuccoruanuu. CriocoObl MOJydeHus: CoJeH.

I'maponus cosen.

Oxcuabpl m ux cpoiicrBa. ConeobOpa3zyronime U Hecoseo0pasyrolue
okcusibl. OCHOBHBIC, aM(OTEPHBIE U KHUCIOTHBIE OKCHIbI. 3aBUCHUMOCTh
XapakTepa OKCHJa OT CTENEHU OKHCICHHUS O00pa3ylollero ero merasia.
XUMHUYECKHE CBOMCTBA OKCUAOB. [TomyueHne okcuaos.

HHemoncmpayuu

B3aumogenicTBrue a30THOM M KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOT C
metauiamu. ['openue dhocdopa u pacTBopeHre IpoyKTa TOPEHHS B BOJIE.

[Tonyyenue u cBoiictBa amdoTepHOro rumpokcuaa. HeobpaTtumebrit
TUAPOJIU3 KapOu/ia KaJlbIIHsl.

OOpatuMblii THIPOJINA3 COJIEH PA3IMYHOTO THIIA.
Jlabopamopnuie onvimot

HcnibiTanne pacTBOPOB KHUCIOT WHIAUKATOpaMH. BsanmopenctBue
METaJJIOB C KUCITOTAMH.

B3auMopeilicTBUe KHCIOT C OKCHAAMU METauioB. B3aummoperctBue
KHUCJIOT C OCHOBAHUSIMH.

B3aumonaelicTBue KHUCIIOT C COJISIMH.

HcnibiTanue pacTBOPOB IMIEJIOUEN HHAMKATOpaMu. Bsanmopencrteue
LIEJI0Y€EH C COISAMM.



Paznoxxenne HepacTBOpUMBIX OCHOBaHWM. B3amMonencTBue coyier ¢
METAJIJIAMH.

B3aumoperictBue coneu apyr ¢ apyroM. ['maponns coner pa3nuaHOro
THUIIA.

IIpogpunvrvie u npogheccuonanvbHo 3HavUMBbLE IJ1IEMEHMBL COOEPHCAHUA.
[IpaBuia paz0aBieHusi cepHOl KUCIOTHI. MCroap30BaHUE CEPHOM KUCIOTHI B
MPOMBINUICHHOCTH. EjKue menoun, uxX UCHoJIb30BAHUE B MPOMBIIIJIEHHOCTH.
["amenast ¥ HeramieHass U3BECTh, UX MPUMEHEHUE B CTPOUTEILCTBE. [ HIC U
anebacTp, TUIICOBaHHE.

[Tonsarue o pH pactBopa. Kucnornas, menodnas, HeUTpajabHas cpena
pacTBOpPOB.

1.6 Xumuuecxkue peaxyuu

Knaccupukauuss xumMu4yecKux peakumii. Peakuum coenuHeHHs,
pasyioxeHusi, 3amenieHus, oomena. Karanurtnueckue peakuuu. OOpaTumbie U
HeoOpaTuMble  peakuud. ['OMOreHHble UM TE€TEPOrE€HHbIE  PEAKIUU.
OK30TEepMUYECKUE M  SHIOTEPMHUYECKHE peakuuu. TermnoBoil 3 dexT
XUMHUYECKUX peakui. TepMOXUMHAYECKUE YPAaBHEHUS.

OKHCINTETBHO-BOCCTAHOBUTEIbHbIe peakuru. CTENEHb OKUCIICHUS.
Oxkucnurens W BOCCTAHOBIECHHE. BoccTaHOBUTENb W OKHCIEHHE. MeTon
AJIEKTPOHHOTO OajaHca [  COCTaBJICHMSI YpPaBHEHUH OKUCIMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN.

Cxopoctp xuMu4yeckux peakuui. [[oHATHE O CKOPOCTH XMMHUYECKHX
peakumii. 3aBHCHUMOCTb CKOPOCTM XHMHMYECKUX PEaKUUl OT pas3InYHbIX
(GaKTOpOB: NPUPOABI pEArMPYIOIIUX BEIIECTB, X KOHLIEHTPALUU, TEMIIEPATYPHI,
IIOBEPXHOCTH COIPUKOCHOBEHUS M UCTI0JIb30BAHM KATAIM3aTOPOB.

O0patumocTh XMMHMYECKHX peakumil. OOpatnMble U HEOOpaTHMBbIE
peakuuu. XMMHUYECKOE PAaBHOBECUE U CITOCOOBI €r0 CMEIICHHUS.

Hemoncmpayuu

[Ipumepsl HEOOpPATUMBIX PEAKIIMI, HAYLIUX C 00pa30BaHUEM OCAIKA,
ra3a Wiy BOJbl. 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT IPUPObI pEArUPYIOLINX
BEILIECTB.

B3auMopeiicTBue pacTBOPOB CEPHOM KUCIIOTHI C paCTBOpaMU THOCYJIb(haTa
HATpUs pa3IndHON KOHLIEHTPALMHU U TEMIIEPATYyPBI.

Mojeinp KUISIEro ciosl.

3aBUCUMOCTb CKOPOCTH XMMUYECKOM PEAKIIMK OT NPUCYTCTBUS KaTaJIn3aTopa
Ha IIPUMEPE Pa3JIoKEHU IEPOKCHIa BOJOPOIA C TOMOIIBIO JUOKCHUIa MApraHiia u
KaTayasbl.

Moaens 351eKTposIn3epa.
Mopenp 37IeKTPOIU3HON BaAHHBI JIs TTOJTYYECHUS ATFOMUHUA. Moenb
KOJIOHHBI CUHTE3a aMMHAKA.
Jlabopamopnuie onvimut
Peakuus 3ameneHnst Mein KeNe30M B paCTBOPE MEAHOTO KyIIOpOCa.
Peakiuu, nayiive ¢ 00pa3oBaHUEM OCaJKa, ra3a WM BOABI.
3aBUCUMOCTh  CKOPOCTH  B3aUMOJICUCTBHUSI  COJITHOM  KHCIIOTBI  C



METaJUTaMH OT X TIPUPOJIBI.
3aBUCUMOCTBH CKOPOCTH B3aUMOJICHCTBHS IIMHKA C COJITHON KHUCIIOTOH OT
¢¢ KOHIICHTPAIINH.

3aBUCHMOCTh CKOpOCTH B3aumojieicTBus okcuma memu (I1) ¢ ceproit
KUCJIOTOM OT TEMITEPATYPHI.

Ilpopunvusle u  npogheccuonanvHo  3HauUUMBIE  ITIEMEHHLbL
cooepcanus. Tlonsatue o0 rekTposm3e. DICKTPOIU3 PACIUIABOB. DJICKTPOJIU3
pacTBOPOB.  DJICKTPOJMTHYECKOE IIOJMydeHUE afoMHHHS. [IpakTHdeckoe
IPUMCHEHUE AIIEKTPOJIN3A. ["abBaHOIIACTHKA. l"anpBaHOCTET WS
PaduHMpOBaHME IIBETHBIX METAJIIIOB.

Karamm3. ['oMoreHHble W TreTEepOreHHBbIC KaTalau3aTopbl. [IpoMOTOpHI.
Karamutuueckue sipl. THrHOUTOPEI.

[Tpon3BOACTBO aMMHaKa: ChIPbE, allrapaTypa, HayqHbIC IPUHITUTIBI.

1.7 Memannwvl u nememanivl

MeTtasibl. OCOOEHHOCTH CTPOSHUSI AaTOMOB M KPUCTAILIOB. DPu3nueckue
cBoiicTBa MeTaiuioB. Knaccudukaiuss METAJIOB MO pa3IMYHBIM TMPU3HAKAM.
XHUMHUYECKHE CBOMCTBA METAIOB. OJJEKTPOXUMUYECKUN pAIl HANpPSHKEHUN
MeTaJI0B. MeTamiorepMus.

OO6mume crnocoObl ToJIydeHHs: MeTauioB. [loHsATHE O MeETauTyprum.
[TupomeTamnyprusi, TUAPOMETALTYPTUS W 3JeKTpoMmeTammyprus. CriiaBbl
YEpHBIC U 1IBETHBIE.

Hemeraniabl. OcoOeHHOCTH cTpoeHusi aTOMOB. HemeTamisl — npocTbie
BEILIECTBA. 3aBUCUMOCTh CBOKCTB IraJIOTEHOB OT UX MOJIOKEHUS B MEPUOANIECKON
cucteMe. OKHCIHUTENIbHBIE M BOCCTAHOBUTEIIBHBIE CBOWCTBA HEMETAIIOB B
3aBUCUMOCTH OT MX MOJIOKEHUS B PSIAY SIEKTPOOTPULATEIIBHOCTH.

HHemoncmpauuu
Kosutekuus meranios.

BzaumoneiictBue MeTayuioB ¢ HeMmeTaiamu  (kejes3a, IMHKa W
AJTIOMUHHS C CEPOM, ATFOMUHHUS C KUOJOM, CYPbMBI C XJIOPOM, TOPEHUE KeTe3a
B XJIOpe).

['openne meTamioB. AJTFOMUHOTEPMHUS.

Komnekmus nemeramnos. ['openne HemeTtamioB (cepsl, hocdopa, yris).
BriTecHeHHEe MeHee aKTHUBHBIX TaJIOTEHOB M3 PAaCTBOPOB MX cojel Ooliee
AKTUBHBIMU TJIOTEHAMH.

Mojiesib IPOMBIIITIEHHOW YCTAaHOBKH JIJIs1 TPOU3BOJICTBA CEPHOUM KUCIIOTHI.
Mogens neun juisi o0xkura u3BecTHska. KoleKiuu MpoayKIui CHUIIMKATHOM
MPOMBILUIEHHOCTH (CTeKa, papdopa, hasHca, IeMeHTa pa3IMYHbIX MAPOK U JIP.).

Jlabopamopnuie onvimot

3aKajika M OTIIYCK CTaJIH.

O3HakOMJICHHE CO CTPYKTypamMH Cceporo U Oeloro uyryHa.
PacnioznaBanue pyn xenesa.

Ilpakmuueckue 3anamus

[Tomyyenue, coOupaHue © pacmo3HaBaHWe Tra3oB. PereHue
AKCIEPUMEHTAIBbHBIX 3a/1a4.



Ilpopunvnvie u  npogpeccuonanvno  3nauumvie  1eMeHmMbl
cooepycanua. Koppo3us METaUIOB: XMUMHYECKas M DIIEKTPOXUMUYECKAS.
3aBUCUMOCTh CKOPOCTHM KOpPPO3UM OT YCJIOBUH OKpPYXAIOWIEH Cpebl.
Knaccudukaiuss Koppo3ud METauIoB MO Pa3NUyHbIM mpu3HakaMm. CrocoOsl
3alUThI METAJUIOB OT KOPPO3UH.

[Ipon3BOACTBO UyTyHa U CTaJH.

[Tonyyenue HeMeTaIIOB (PPAKIIMOHHOM MEPETOHKOM JKUJKOIO BO3ayXa U
IIEKTPOJIN30M PACTBOPOB UJIM PACILIABOB JIEKTPOJIUTOB.

CunmkaTtHasi IpOMBIIUIEHHOCTD. [IpOM3BOACTBO CEPHOM KUCIIOTHI.

2. Oprannyeckas XuMus
2.1. OcHoBHbIEe NOHAMUA OP2AHUYECKOU XUMUU U Meopus

CMPOEHUSL OP2AHUYECKUX COeOUHEHU

IIpeamer oprannyeckod XuMHUM. [IpuponaHbBIE, HCKYCCTBEHHBIE U
CUHTETHYECKHE OPraHnYeCcKHe BemecTBa. CpaBHEHNE OPTaHUYECKUX BELIECTB C
HEOPTaHUYECKUMH.

BanenTHOCTE. XMMHYECKOE CTPOCHUE KAK MOPALOK COCIUHEHUSA aTOMOB
B MOJICKYJIBI 110 BAJICHTHOCTH.

Teopusi crpoeHusi opraHuveckux coenmHenuid A. M. Bbyrtiaeposa.
OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOIO CTpOoeHus. M3omepus 1 u3oMepsl.
Xumnyeckue GopMyJibl U MOAEIIN MOJIEKYJI B OpraHUYECKONH XUMUHU.

Kaaccuduxanusa oprannyecknx BemectB. Kinaccudukanus Beuiects
[0 CTPOEHUIO YIJIEPOIHOIO CKEJIeTa M HAIWYMIO (PYHKIIMOHAIbHBIX TPYIII.
["omomnoru u romonorusi. Hagana somenknatypsl IUPAC.,

Knaccupukauuss peakuuid B OpraHuvdeckor xumuu. Peakuum
NPUCOEINHEHUS (TUIPUPOBAHUS, TAIOT€HUPOBAHUS, THAPOTATIOTEHUPOBAHNS,
rUpaTalum). Peakunn OTILETUICHUS (merunpupoBaHus,
JEruaporajJoreHupoBanusl, neruaparauuu). Peakuuu 3amenieHus. Peakuuu
M30MEPHU3ALINH.

HHemoncmpauuu
Mogenu MoJIEKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX
COCIMHEHUM.

KauecTBeHHOE 0OHapykeHuUe yriepo/ia, BOJOPoAa U XJI0pa B MOJIEKyJax

OPTaHUYECKUX COCIITMHCHUU.
Jlabopamopnuwiii onvim
N3rorosinenne Moaenen MOJIEKYJ OPraHUYECKUX BEIIECTB.

Ilpopunvnvie u  npogheccuonanvno  3HauUMble  INEMEHMbL
cooepycanua. llonstue o cyOctpate W peareHre. Peakiuu OKHCIIEHUS U
BOCCTAHOBJICHUs] ~opraHudeckux BemnlecTB. (CpaBHeHUE KiaccUuPUKaluu
COEIMHEHUN U KJIACCU(PUKALMU PEAKIMl B HEOPraHUYECKON U OpraHuYecKOn
XAMUH.

2.2. Veneo0opoovl u ux npupoonvle UCMOoOYHUKU



AJIKaHBbI. AJIKaHbI: TOMOJIOTHUECKHUI pAJl, ©30MEPUsI U1 HOMEHKJIATypa
alKaHOB. XHMMHUYECKHE CBOWCTBA alKaHOB (MeTaHa, »J3TaHA): TOpEHUE,
3aMelleHNe, pa3oKeHue, AeruipupoBanre. [I[puMeHeHrne aqkaHoB Ha OCHOBE
CBOMCTB.

AJIKeHbI. OTWJEH, €ro MoJy4deHue (AeruaApupoOBaHUEM OTaHa,
JeroauMepu3alued  MmoaudTUiIeHa). ['oMojoruueckuit  psi, H30MEpus,
HOMEHKJIaTypa  aJKeHOB. XUMHUYECKHE CBOWCTBA JTWJIEHA: TOPEHHUE,
KaueCTBEHHBIC peakiuu (oOeciBeunBaHWe OpPOMHON BOJBI M PacTBOpa
nepMaHraHata Kaius), THjapartanus, noiumepusauus. [IpuMmeHenune sTuiieHa
HA OCHOBE CBOWCTB.

Juenbl u kayuyyku. [loHsATHEe O qUEHAX Kak YrieBOJOPOJAaX C ABYMs
NBOMHBIMH  CBsi3siMHU.  ComNpspKeHHbIE  JUEHbl. XHUMHUYECKHE CBOMCTBA
Oyranmuena-1,3 u wu3omnpeHa: oOeclBeYMBaHHE OpPOMHON  BOABI |
noJiuMepu3alus B kKayayku. HarypaibHblil 1 CHHTETHUECKHE Kayuyku. Pe3nna.

AnkuHBbI. AuerwineH. XUMHYECKHME CBOMCTBA AallETWIICHA: TOPEHHUE,
oOecuBeurBaHle OpOMHOM BOJIbI, MPUCOEAMHEHUI XJOPOBOAOpOJAAa U
ruapartanus. lIpumeHeHne aneTwsieHa Ha OCHOBE CBOMCTB. MeKKiIaccoBas
U30MEpHUS C aJIKATUEHAMH.

Apenbl. benzon. Xumuueckue cBoWcTBa O€H30J1a: TOPEHHUE, PEaKIUH
3aMelleHusl (rajoreHupoBanue, HuTpoanue). [[pumMenenne 6eH30J1a Ha OCHOBE
CBOMCTB.

IIpupoaHbie MCTOYHUKM YIJIEeBOAOPOAOB. IIpupoaHbIld Ta3: COCTas,
MIPUMEHEHUE B KaY€CTBE TOILJINBA.

Hedts. CocraB unepepadborka HedTu. [leperonka HedTu.
HedrenpoaykTsi.

HHemoncmpauuu

['opeHne meTaHa, STUIEHA, AlleTUIICHA.

OTHolleHWe MeTaHa, JTUJIEHA, alleTWieHa M OeH30Ja K pacTBOpam
nepMaHraHara KaJiisi 1 OpOMHOM BOJIE.

[Tonyyenue sTUiIeHa peakUMel Jeruaparaluy 3TaHoja, alleTHIeHa —
TUIPOJIN30M KapOua Kaablusl.

PaznoxkeHue kayuyka TMpu HarpeBaHUHU, UCIBITAHUE TMPOJAYKTOB
Pa3NoKEeHUs HA HENPEIETbHOCTD.

Komnekuus oOpasunoB Hedptn u  HedTenponykroB. Kosmekuus
«KaMeHHBII yroyib U TPOAYKIUS KOKCOXUMUYECKOTO IIPOU3BOJICTBAY.

Jlabopamopnwie onvimot

O3HakOMJICHHE ¢ KOJUICKIIMEH o0pa3loB HE(PpTH M MPOAYKTOB €€
nepepadoTku. O3HAKOMJIEHHE C KOJUIEKIIMEW KaydyKoB U o0pasziamu
W3EIUN U3 PE3UHBI.

Ilpogpunvnuvie u  npogheccuonanvno  3Hauumvle  INEMeHMbl
cooepycanusn. llpasuno B. B. MapkoBaukoBa. Knaccudukaiuys u Ha3HaueHUe
kayuykoB. Kinaccudukanus u Ha3HaueHue pe3uH. Bynkanuzanus kayqyka.

[TonyueHnue aneTuneHa MUPOJIM30M METaHa M KapOUIHBIM CIOCOOOM.
Peakuust monuMepusanuyu  BUHWIXJIOpUAA. [lOMUBUHUIXIIOPUA U €T0
npuMeHeHue. TpumMmepusanusaneTuieHa B 0eH3011.



[TonsitTue 00 skcTpakiuu. BoccTaHOBiIEHHME HUTPOOEH30J1a B AHWJIMH.
['omomornueckunt pan apeHoB. Tonyosn. HurpoBanue tosyona. Tporu.
OcHOBHBIE HaNPaBJICHUS IPOMBILIUICHHOM ITepepadOTKu
npupoaHoro raza. [lomyTHsiit HeTAHOI Ta3, ero nepepaboTka.
[Iporeccsl MPOMBIIUIEHHOM TIepepaboTKu HepTU: KPEKUHT, pUGOPMUHT.
OxTaHoBOE YHCIIO OEH3UHOB U 1IETAHOBOE YHCIIO IU3EJIbHOTO TOTUIMBA.
Koxkcoxumuueckoe npou3BOACTBO U €r0 MPOTyKIIHS.

2.3. Kucnopoocooeporcawjue opeanuyeckue coeOUuHeHusl
Cnuptsl. [lonydenue sTaHosa OpOKEHUEM TIIFOKO3bl U THIpaTalliell ATUIICHA.
I'mapokcunpHas rpynna kKak (yHKOuoHanpHass. lloHATHE O mpenenpHBIX
OJTHOATOMHBIX CHUPTaX. XMUMHUYECKHE CBOMCTBA ITAHOJIA: B3aMMOJECHCTBHE C
HaTpueM, 00pa30BaHUE MPOCTBIX U CIOKHBIX 3(PUPOB, OKUCICHUE B aJIbJETH/I.
[IprMeHeHne 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro NOCIEACTBUS IS
OpraHU3Ma YeJIOBeKa U MPEeAYyNpexKICHHE.

['nmuuepuH Kak MpeacTaBUTENb MHOTOATOMHBIX cIUpTOB. KauecTBeHHas
peakiys Ha MHOTOaTOMHbIE CIUPTHL. [[puMeHenne raunepuHa.

®enos. duznueckue W XUMHUUECKUE CBoMcTBa (eHosa. BzaumHoe
BIUSIHUE aTOMOB B MOJIEKyJie (EeHosa: B3aMMOACHCTBUE C THUIPOKCHIOM
HATpHs U a30THOM KuciioTol. [Ipumenenue ¢peHosia Ha OCHOBE CBOMCTB.

Aasbaeruapl. Ilonstue 00 anpaerngax. AJbAETUAHAS TPyINa Kak
¢yHkuoHanbHas. @opManbieruag W €ro  CBOWCTBA:  OKHUCIIEHHE B
COOTBETCTBYIOIYIO KHCJIOTY, BOCCTAHOBJIICHHE B COOTBETCTBYIOLIUN CIHPT.
[losmyyeHne  aJbIErMAOB  OKHMCIEHHEM  COOTBETCTBYIOIIMX  CIIMPTOB.
[Tpumenenune popMasbieruia Ha OCHOBE €r0 CBOMCTB.

KapGonoBbie kucaorbl. [loHsTHE 0  KapOOHOBBIX  KHMCIIOTAaX.
KapOokcunpHass rpynma kKak (QyHKUUMOHaIbHAs. ['OMOJIOTMYECKHl  psi
NpelesbHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHUCIOT. IlomyueHne kapOOHOBBIX
KHUCJIOT OKHCJIEHUEM AJBJAETHIOB. XMMHUYECKUE CBOMCTBA YKCYCHOM KHUCIOTBHL:
oOlIue CBOMCTBA ¢ MHUHEPAJIbHBIMM KUCIOTAMHM M PEaKIUs ATepUPUKALINU.
[IpuMeHeHnE YKCYCHOM KHCIIOTBI Ha OCHOBE CBOWCTB. BpICIIME KHpHBIE
KHMCJIOTBI Ha TPUMEpPE NaJTbMUTHHOBOM U CTEAPUHOBOM.

Choxnbie 3¢upbl u xupbl. [loyyeHue CIOXHBIX 3(HUPOB peaximen
srepudukarmu. Crnoxksble >QuUpsl B NpUpoJe, WX 3HaueHue. llpumenenue
CJIO’KHBIX 3()UPOB HA OCHOBE CBOMCTB.

Kupsr kak cnoxsblie 3¢upsl. Kiaccudukamms xupoB. XUMHUYECKHE
CBOMCTBa XHMPOB: TMAPOJIM3 W TUIAPUPOBAHHUE JKUIKHUX KAPOB. lIpumenenue
YKAPOB Ha OCHOBE CBOWCTB. MbLia.

YriaeBoabl. YrieBoabl, UX KiaccuuKanus: MOHOCAXapHIbl
(rmroko3a, GpykTo3a), nUcaxapubl (caxapos3a) U momcaxapuibl (Kpaxman u
1EJUTI0JI03a).

['mrok03a — BeIecTBO ¢ ABOMCTBEHHON (DyHKIIMEN — anbAeruaoCIupT.
XUMHUYECKHE CBOMCTBA TIJIIOKO3bl: OKHUCIEHHWE B TJIOKOHOBYIO KHUCIOTY,
BOCCTAaHOBJIEHHE B COpPOUT, cUpTOBOE OpoxeHue. I[IpuMeHeHne TioKo3bl Ha
OCHOBE CBONCTB.



3HAaYEHUE YIIIEBOJOB B KMBOW NPHUPOJAE M KWU3HU yesnoBeka. [loHsTue o
peaKkUMsIX MOJIMKOHJEHCAMU M THJIPOJIM3a HAa NPHUMEpPE B3aMMOIIPEBPAIICHMIA:
riroko3a [ [ monmucaxapu.

HHemoncmpayuu

OxwuciieHre crupTa BajgbIeru/l.

KauecTBeHHbIE peakiuy HA MHOTOATOMHBIE CTUPTHI.

PactBopuMocCTh (heHOMa B BOJIE TIpH OOBIYHON TEMITepaType
u HarpeBaHuu. KauecTBeHHbIE peakiiny Ha (DEHOJI.

Peakiust cepeOpsiHOTO 3epKalia ajabJAeTru0B U TIIIOKO3BI.

OKucneHue ajlbIeruIoB U TJIFOKO3bl B KUCIOTY C TOMOUIBIO THAPOKCUAA
menu (11). KauectBennas peakius Ha kpaxmai. Koyiekiust 3UpHBIX Macel.

Jlabopamopnwie onvimot

PacTBopeHue rnmieprHa B BOJIE U B3aMMOJICWCTBUE C THIPOKCHUIIOM
menu (I1). CsoiicTBa yKCYCHOW KHCIIOTBI, OOIIME CO CBOWCTBAMH
MUHEpaIbHBIX KUCIOT. [[0Ka3aTenbCTBO HEMPEAEIBHOIO XapaKTepa KUJIKOTO
xKupa.

BzanmopelicTBue rimoko3sl U caxapo3sl ¢ ruapokcugom menu (I1).
KauecTBeHHas peakiys HaKpaxmal.

Ilpoghunvnsie u npogeccuonanvro 3navumbvle I1eMEeHMbL COOEPIHCAHUA.
MeTunoBblii COIUPT U €ro MCHOJb30BAaHUE B KAUECTBE XMMHUYECKOTO ChIPBA.
TOKCHYHOCTH METAHOJIA U MPABUJIa TEXHUKK 0€30MaCHOCTHU MPU paboTe C HUM.
OTUJIEHIIIMKOJb U €ro NpUMEeHEHUE. TOKCHYHOCTh ATWJICHIVIMKOJIS U IPAaBHJIA
TEXHHUKH O€30M1aCHOCTH NPU pabOTE C HUM.

[Tonyuenue ¢enona u3 NpoayKTOB KOKCOXMMHUECKOTIO MPOU3BOICTBA
u u3 Oenzona. Ilonukonnencanus ¢opmManbaeryaa ¢ (peHoraoM B
dbenonohopManbICTUIHYIO CMOITY.

Aneranpaerun. Ilonarue o keToHax Ha npumMepe anertoHa. [Ilpumenenue
alleTOHA B TEXHUKE U IPOMBILIIEHHOCTH.

Muoroo0Opasue KapOOHOBBIX KHUCIOT (IIaBEJIEBOM KHUCJIOTHI Kak
JIBYXOCHOBHOM, aKpUJIOBOM KHUCIIOTHI KaK HENpPeaeabHOU, O€H30MHON KUCIOTHI
KaK apOMaTUYECKOM).

[InenkooOpa3yromiye macia. 3aMeHa KUPOB B TEXHHKE HEIMUILEBBIM
cbipbeM. CHHTETHYECKHE MOIOLIUE CPEACTBA.

Mono4yHokucnoe OpokeHHe TIIOKO3bl. KUCIOMONOYHBIE MPOIYKTHI.
CuiiocoBanue kopMoB. HutpoBanue 1emuitono3sl. [IupokcuimH.

2.4. A30mcooeparcaujue opeanuiecKue coeOuHeHusl.

THonumepul

Amunbl. [lorstne 00 ammuHax. AJjudaruyeckue aMHHBL, UX

Kiaccu(ukanys ¥ HOMEHKIaTypa. AHWIMH KaKk OPTraHUYeCKOe OCHOBAaHUE.

[Tonmyyenne anunumuHa u3 HUTpoOeH3ona. [IpuMmeHeHue aHWIMHA HA OCHOBE
CBOMCTB.

AMHUHOKHCI0THI. AMHHOKHUCIIOTHI Kak aMm(poTepHbIe MU YHKITNOHATIHHBIS

OpPTaHMYECKHUE  COCAMHEHHS.  XUMHUYECKHE  CBOWCTBA  AMHHOKHCIIOT:



B3aMMOJICUCTBUE C IIeJIoYaMH, KHUCJIOTaMU M Jpyr ¢ JApyroMm (peaxuus
nonvkonnencauun). llentunnas cBs3p u  nonunentunabl. [Ipumenenue
AMUHOKHCJIOT Had OCHOBE CBOVCTB.
beaxku. IlepBuuHas, BTOpUYHAs, TPETUYHAS CTPYKTYpbl OEJIKOB.
XHWMHYECKHE CBOWCTBA OEJIKOB: FOPEHHUE, NEHATypalus, THIPOJIU3, I[BETHbIE
peakuuu. buosnornueckue GQyHKIUNA OEIKOB.
IHonumepsl. benku u nmonrcaxapuabl Kak OMOMOIMMEPBI.
Ilnacrmacesl. [loydeHune nonMmepoB peakuuend NOJMMEpPU3AlUNd U
MTOJIMKOH/ICHCALINH.
TepmomnacTUUHblE U TEPMOpPEAKTUBHBIE IacTMacchl. lIpencraBurenu
IJIacT™MAacC.
Bosokna, ux kiuaccupuxkanmsi. Ilonydenue BoJokoH. OTaenbHbIC
MPEACTABUTENN XUMUYECKUX BOJIOKOH.
HHemoncmpayuu
BzanMopaeiicTBue amMMuaka M aHMJIMHA C COJISHOM KUCIOTOM. Peakius
aHUJIMHA ¢ OPOMHOM BOJIOM.
JlokazaTrenbCTBO HAMMYMS (PYHKIIMOHAJIBHBIX TPYII B pacTBOpax
aMUHOKHUCIOT. PacTBopeHue u ocaxxieHne OeIKoB.
L{BeTHBIE peakunu OEIKOB.
['openune nTrubero nepa v MEPCTAHON HUTH.
Jlabopamopnuie onvimut
PactBopenue 6eKkoB B BOJIE.
OO6HapyxeHue 6eJIKOB B MOJIOKE U MSICHOM OYJIbOHE.
Jlenatypauus pactBopa Oeika KypHUHOTO siilla CHMPTOM, PAacTBOPAMHU
COJIEH TSKEJIBIX METAJUIOB U IIPU HarpeBaHUU.
Ilpakmuueckue 3anamus
Pemenue  SKcepUMEHTANBHBIX  337a4  HAa  WACHTU(PHUKAIHIO
OpraHWYECKUX COENMHEHNI. Pacio3HaBaHue MmacTMace U BOJIOKOH.
Ilpopunvnvie u  npogheccuonanvno  3HauUMbvle  IJ1EMEHMbL
codepiicanusn. AMHUHOKANPOHOBAsl KucioTta. KampoH Kak mnpencTaBUTENb
NOJIMAMHUJIHBIX ~ BOJIOKOH.  Mcmonb3oBaHue — rujapoimza  OEJIKOB B
npoMbIieHHOCTU.  [lomuBuHMIXIOpUA, ToMUTETpadTOpITUICH  (TE(IIOH).
®enonopopmanpaeruanbie  miactMacebl.  Lemnynoun.  IlpomebliuieHHoe
MIPOU3BOICTBO XUMUYECKHUX BOJIOKOH.



IIpumepHbIe TeMbl pedepaToB (10KJIAT0B), MHIUBUAYAJIbHbBIX
IPOEKTOB

1. bBuorexHosiorust U reHHas nHxeHepuss — TexHogorun XXI| Beka.

2. HaHOTeXHONOrusi Kak NPUOPUTETHOE HANPABICHUE pa3BUTHS HAyKu U
npousBoacTsa B Poccuiickont denepanumu.

3. CoBpeMeHHbIE METO/bl 00€33apaKUBaHUS BObIL.

4. AnmoTponusi METaIoB.

5. Xwusns u pesrensHocth [. . Menaeneena.

6. «Ileproguyeckomy 3aKoHy OyayIiee He TPO3UT Pa3pyILICHUEM. . .»

7. Cuntes 114-ro sanemenTa — TpuymMd pOCCUNUCKUX (DU3UKOB-SIACPIIUKOB.
N3otonbl Bomopoa.

8. Ucnonbp3oBaHue paiiOaKTUBHBIX U30TOMIOB B TEXHUYECKUX IIEIISX.
PeHTreHOBCKOE U3IIyYEHUE U €T0 UCIIOJIB30BAHUE B TEXHUKE U MEULINHE.

9. IInazama — 4eTBEPTOE COCTOSHUE BEILIECTBA.

10. AMop@dHbIe BeniecTBa B IpUPOAE, TEXHUKE, OBITY.

11. Oxpana OKpyXKaromeu cpeapl OT XHUMHUYECKOTO  3arpsi3HEHHS.
KonunuecTBeHHbIE XapaKTEPUCTUKH 3arPSI3HEHUS OKPYKAIOIIEH CpeIbl.

12. TIpumeHeHne TBEpOTO U Ta3000pa3Horo okcuaa yriepoaa (1V).

13. 3ammuTa 030HOBOTO 3KpaHa OT XUMHYECKOTO 3arpsi3HEHUS.

14. I'pyboaucniepcHble CUCTEMbI, MX KlacCU(pUKAIUs M HCMIOJb30BAHUE B
npo(hecCUOHATBHOM NeSATENbHOCTH.

15. KocmeTnueckue renu.

16. ITpumeHeHne CyClIEH3HUI U OMYJIbCUI B CTPOUTEIIBCTBE.

17. MuHepaJibl ¥ TOpHBIE TOPO/IbI KAK OCHOBA JIUTOC(DEPHI.

18. PacTBOpBI BOKpYT Hac. Tumsl pacTBOpPOB.

19. Boza kak peareHT 1 cpea il XMMHUYECKOro Impoliecca.

20. Kuznb u nesrenpHOCTh C. AppeHuyca.

2]1. Bxilax OTEUECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPHUH DJIEKTPOIUTHUYECKOU
I CCOIUAIIY.

22. YcTpaHeHHE )KECTKOCTH BOJIbI HA IPOMBILIJIEHHBIX TPEATPUATHAX.

23. CepHas KHCIIOTa — «XJI€0 XUMUYECKOM MPOMBIIIEHHOCTHY.

24. Vcronb30BaHME MUHEPAJBHBIX KHUCIOT HA MPEANPUATHIX Pa3IMYHOIO
npoQus.

25. OKCHUJIBI ¥ COJIM KaK CTPOUTEIbHBIE MATEPUATBI.

26. Uctopus rumca.

27. IloBapeHHast cOJib KaKk XMMUYECKOE ChIPhE.

28. MHOroiMkuii KapOoHaT KaJblKs: B IPUPOJIE, B TPOMBIIIEHHOCTH, B OBITY.
29. Peakiuu ropeHus Ha TPOU3BOJICTBE U B OBITY.

30. BuptyanbHoe MOJIETUPOBAHNE XUMHUECKUX MTPOLIECCOB.

31. DyeKTpoIU3 PaCTBOPOB AIEKTPOJIUTOB.

32. DAEKTpOJIU3 PaCIUIaBOB JIEKTPOJIUTOB.

33. [IpakTnueckoe IIPUMEHEHNE AIEKTPOJIN3A: paduHMpOBaHUE,
rajibBaHOIIACTUKA, TaJIbBAHOCTETHSI.



34. Uctopus oiaydeHHs: ¥ IPOU3BOACTBA ATFOMUHUSI.

35. DaeKTpoIUTHYECKOE OTyYeHUE U papUHUPOBAHUE MEIH.

36. XXusznb u nesarenbHoCTh . J[9BH.

37. Ponb MeETalIOB B HCTOPUU YEIIOBEUECKOM NUBUMIM3auuu. lcropus
OTEYECTBEHHOM uepHOM MeTaurypruvd. COBpEeMEHHOE METaJULyprHuecKoe
IIPOU3BOJICTBO.

38. Hcropust 0Te4eCTBEHHOM LIBETHOM METAILTYpIrun. Poiap METaioB U CIu1aBoB B
HAy4YHO- TEXHUYECKOM TIPOrpecce.

39. Koppo3us METAIJIOB U CIIOCOOBI 3alIUThI OT KOPPO3UHU.

40. uepTtHbIe WM 01aropoaHbIE ra3bl.

41. Poxnaromye coiau — TrajIOreHbI.

42. Victopust BEICKON CIUYKH.

43. VcTopusi BOBHUKHOBEHUS U PA3BUTHUSI OPraHUYECKOU XUMUHU.

44. Xusub u aestenbHocTh A. M. ByTieposa.

45. BuTanusM U €ro Kpax.

46. Posib OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHUU U PA3BUTUU MHUPOBOM
OpraHUYECKON XUMHH.

477. CoBpeMEHHBIE NTPEICTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUSL.

48. DKOIOTHYECKHE aCTIEKTHI UCIIOIBE30BAHUS YTIEBOIOPOIHOTO CHIPhSL.

49. DKOHOMHYECKHE AaCHEKThl MEKIYHAPOJHOTO COTPYAHHYECTBA IIO
MCIIOJIB30BAaHUIO YTIJIEBOJOPOJAHOTO CHIPHSI.

50. Uctopust OTKpBITUS U Pa3pabOTKH Ta30BbIX U HEPTAHBIX MECTOPOXKICHUN B
Poccuiickon ®@enepannu.

51. Xumus yriaeBo0pOAHOIO ChIpbs U MOsl Oy y1asi mpogeccus.

52. YrneBoaopoHOE TOIIMBO, €r0 BUbI U Ha3HAUYCHHUE.

53. CuHTeTHYECKUE KAYUYKH: HICTOPUSI, MHOT00Opa3ue 1 MePCIEeKTUBBI.

54. Pe3MHOTEXHUYECKOE IPOM3BOACTBO M €ro pojb B HAYYHO-TEXHUYECKOM
rporpecce.

55. CBapouHO€ POU3BOACTBO U POJIb XUMHUU YIIIEBOJAOPOAOB B HEM.

56. Hedtr u ee TpaHCHOPTUPOBKA KaK OCHOBA B3aUMOBBITOJHOTO
MEXIYHAPOJIHOIO COTPYIHUYECTBA.



TemaTu4yeckoe NJIAHUPOBAHUE

[Ipu peammzamuu  coiepxkaHus 00mME00pa30BaTEILHOTO — y4eOHOTO
npeamera «Xumus» B npeaenax ocsoenusi OIIOIT CIIO na 6a3ze 0CHOBHOTO
oOmero oOpazoBaHmsl ¢ MOydeHUEM cpeaHero oomero odpaszoBanus [1T1CC3
no cnenuanbHocTd 19.02.10 «TexHosiorusi NMPOAYKIHUM O0LIECTBEHHOIO
MUTAHUSD

MaKCHUMaJlbHasl y4deOHas Harpys3ka oOydaroIuxcsi cocTaBisgeT 262 dJaca,
U3 HUX ayauTopHas (oOsi3atenbHasi) Harpyska oOydaroniuxcs — 164 dgacos,
BKJIIOYAsi JIa0OpaTOpHBIE OMNbBITHI U MpakTuyeckue 3anHaTtusi, — 40 yacos;
BHEAYJIUTOPHAsl CaMOCTOsITeIbHAs paboTa CTy/IeHTOB — 98 yacos.



TEMATUYECKHW TIJIAH

H Bcero Oos3aTenbHas ayMTOpPHAasI Camocrosn-
auMEHOBaHHE pa3ejioB U TeM
qacoB (MaKCHMa' yqeﬁﬂan Harpyska TeJIbHaAsA
JIbHAA pabora
y4yeOHas o0y4-cs1,
Harpy3Ka Bcero B ToMm uuncie 4yacoB
Yacos
JIII3 K/p
BBenenue 4 2 2
1. Oprannyeckasi Xumusi 125 79 27 1 46
1.1. Ilpenmet opraHuveckoi 10 6 2 4
xuMuHd. Teopust CTpoeHus
OpPTaHNYECKUX COEAMHECHUN
1.2. TIpeaenbHbIC YTIE€BO0POIBI 12 4
1.3. DTHI€HOBBIE Y TUEHOBBIE 9 2 3
YTJIEBOIOPO/IbI
1.4. AuleTHIICHOBBIE YTIIEBOAOPO/IbI 6 4 1 2
1.5. ApomaTuueckue yriaeBo0pO bl 6 4 1 2
1.6. IIpupoaHbIe HICTOUHUKH 6 4 1 2
YIJIEBOJIOPOJIOB
1.7. 'unpoKcUIbHbIE COEANHEHUS 10 4
1.8. Anbaeruabl 1 KETOHBI 8 3
1.9. Kap6oHOBBIE KUCTOTHI U UX 16 10 6
MIPOU3BOJIHBIC
1.10. Yriesoasl 9
1.11. AMUHBI, aMUHOKHCJIOTEI, OSIIKH 13
1.12. AzoTcoaepxamue 11 7 1 4
reTePOLUKINYECKUE
coenuHenus. HyknenHoBbie
KHCJIOTBI
1.13. buonoru4ecku akTHBHEIC 9 6 2 1 3
COCITMHCHUS
2. O01mas u HeopraHn4vecKas 133 83 13 1 50
XUMHUSA
2.1. XuMusa — Hayka 0 BelllecTBax 7 5 2 2
2.2.CTtpoeHnearoma 4 2 1 2




2.3. Ilepuoanueckuii 3aK0H U 8 4 1 4
[Tepunonnueckas cucrema

2.4. CtpoeHue BeliecTna 10 6 1 4
2.5. [Tonumepsl 11 7 1 4
2.6. JIucniepcHble CUCTEMBI S 3 1 2
2.7. XuMHYECKUE PEaKIIuu 13 8 1 5
2.8. PacTBOpBI 8 4 1 4
2.9. OKHCIIUTEILHO- 13 8 1 5
BOCCTaHOBHUTCIIbHBIC PEAKITUH.

DIEKTPOXUMHYCCKHUE ITPOIIECCHI

2.10. Kimaccuduxariys BeIecTs. 12 8 1 4
IIpocTeie BemecTBa

2.11. OcHOBHBIE KJIACCHI 15 10 1 5
HEOPTaHMYECKUX U OPTaHUYCCKIX

COeIMHEHNH

2.12. Xumust 2JIEMEHTOB 15 10 1 5
2.13. XuMus B )KU3HU 0011IECTBA 12 8 4
HTroro 262 164 40 98

BHeayauTopHasi camocTOsiTeIbHAsI padoTa

[ToaroroBka BEICTYILICHUH IO
3aJIaHHBIM TEMaM, JIOKJIaJ0B,
pedeparos, acce, UHAUBUIYATLHOTO
MPOEKTA C UCTI0JIb30BAHUEM
MH(POPMAITMOHHBIX TEXHOJIOTUHN U JIp.
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XAPAKTEPUCTUKA OCHOBHBLIX BUJIOB YUEBHOM
JNAEATEJIBHOCTHU CTYAEHTOB




Conep:xanue

XapaKTepI/ICTI/IKa OCHOBHBIX BHJA0B A¢ATECJIBHOCTHU

00yueHust CTY/I€HTOB (Ha YPOBHe Y4eOHBIX J1eiicTBH)
Baxuneimue YMeHue naBath ONPEIEICHNUE U OTIEPUPOBATH CIIETYIOIIUMHU
XUMHUYeCKHe XUMUYECKUMH ITOHATUSAMMU: BELIECTBO, XUMUYECKHUI DJIEMEHT,
NOHATHA

dTOM, MOJICKYJIa, OTHOCUTCIIbHBIC ATOMHAA U MOJICKYJIAPHAA
MacCcChbI, HOH, AJIJIOTPOIIN:A, U30TOIIbI, XUMHWYCCKas CBA3b,
QJICKTPOOTPpULATCIbHOCTD, BAJICHTHOCTD, CTCIICHb OKHUCJICHU I,
MOJIb, MOJISIpHAA Macca, MOHSIpHLIﬁ 00BeM I‘33006p8,3HI)IX
BCUICCTB, BCIICCTBA MOJICKYJISIPHOI'O U HCMOJICKYJIAPHOT'O
CTPOCHUS, PACTBOPLI, SJICKTPOJIMT U HCIJICKTPOJINUT,




MpoaonkeHue TabAnLbl

XapakTepucTuKa  OCHOBHBIX  BH/IOB
Conep:xanue AeATeJJbHOCTH CTYJAEeHTOB (Ha YypOBHe
00yueHusI Y4eOHBIX AeHCTBHI)

ANEKTPOIUTUYECKAS AUCCOLUALINS, OKUCTUTEND U
BOCCTaHOBUTEIb, OKHCIIEHHE U BOCCTAHOBIICHHE,
TEIUI0BOM 3D (PEeKT peakiinu, CKOPOCTb XUMHUECKOMH
pEeaKIMH, KaTallu3, XAMUYECKOE PABHOBECHE,
yTJIEPOAHBIN CKeeT, QyHKIMOHAIbHAS TPyIIIa,
M30MEpHsl, TOMOJIOTHUS

OcHOBHBIE @OOopMyJIMPOBAHUE 3aKOHOB COXPAaHECHUS  MACChI
3aKOHBI BEIIIECTB Y IOCTOSTHCTBA COCTABA BEILIECTB.
XMMHUHU YcTaHOBKAa NMPUYUHHO-CIEACTBEHHOW CBSI3U MEXKIY

COAEpPKAHMEM OTHUX 3aKOHOB M  HANKWCAaHUEM
XUMUYECKUX (OpMYJT M YypaBHEHUH. YCTaHOBKa
SBOJIIOIIMOHHOM  CYIIHOCTHM  MEHJIECIEEBCKOM U
COBpPEMEHHOM  (OPMYIHPOBOK  TEPUOTUYECKOTO
3akoHa /[. 1. Menneneena.

OObsicHeHue (PU3MYECKOrO0 CMBICIA CHUMBOJIMKU
NEPUOTUYECKON TAOIUIIBI XUMUYECKUX DJIEMEHTOB /I.
M. MenneneeBa (HOMEpPOB »3JIEMEHTa, NEPUOJA,
IPYNIbI) W YCTAaHOBKA MPUYMHHO-CJIEJACTBEHHOM
CBSI3U ME¥K]1y CTPOCHHEM aTOMa U 3aKOHOMEPHOCTIMU
M3MEHEHHUSI CBOMCTB JIEMEHTOB M 00pa30BaHHBIX MU
BEIIIECTB BIEPUOAAX U IPYyIIIAX.

XapakTepuCTUKa DJIEMEHTOB MaJIbIX U OOJIBIINX
MEepUOAO0B IO UX TNojoxeHuto B Ilepuomnyeckon
cucteme /1. 1. Meneneenra




OcHOBHBIE TEOPUH
XUMHHU

Y cTaHOBKA3aBUCUMOCTH CBOMCTB XMMUYECKHUX
BEIIECTB OT CTPOCHHS aTOMOB 00Pa3yIOIINX UX
XUMHUYECKUX JJIEMEHTOB.

XapakTepruCTHUKA BAXKHEUIIINX TUTIOB XUMUYECKUX
CBSI3€1 1 OTHOCUTENBHOCTH 3TOU TUITOJIOTUH.
OO0bsicCHEHUE 3aBUCUMOCTH CBOMCTB BEIIECTB OT KX
COCTaBAaM CTPOCHUS KPUCTAININYECKUX PELIETOK.
PopMyIIMPOBKA OCHOBHBIX MTOJIOKEHHUIN TEOPHUH
AIEKTPOIUTUYECKON TUCCOIIUALINN U XapaKTEPUCTUKA
B CBETE 3TOM TEOPHUH CBOKCTB OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COEUHEHHUI.

DopMyIUPOBKA OCHOBHBIX MTOJIOKEHUN TEOPUU
XMMHUYECKOT O CTPOEHUSI OPraHUYECKUX COCTMHEHUN U
XapaKTEPUCTHUKA B CBETE 3TON TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTMHEHUI

Baxueitimue
BelecTBa U
MaTepHaJbl

XapakTepucTUKa COCTaBa, CTPOCHMSI, CBOMCTB,
HOJIYYCHHUS M IPUMEHEHUS BaskHEH X MeTa/uioB (1A
u |l A rpymm, anroMuHus, Kele3a, a B eCTECTBEHHO-
HAYYHOM PO HUIIe K HEKOTOPBIX 0-3J7IEMEHTOB)

Y X COCJJUHECHU M.

XapaKkTepuCTHKA COCTaBa, CTPOEHMUSI, CBOMCTB,
MOJIyYEHUS U IPUME- HEHUS BAKHEHIIINX HEMETAJIJIOB
(VI A, VIIA, VIA rpynmn, a Takke azotau gocdopa,
yraepo/ia i KpEMHHsI, BOAOPOAA) U UX COEAMHEHUH.
XapakTepucTUKa COCTaBa, CTPOCHMSI, CBOMCTB,
NOJIYYEeHUS U IPUMEHEHUS BaKHEHUIITUX KJIacCOB
YTJIEBOJIOPO/IOB (AJIKAHOB, IUKJIOAKAHOB, AJIKEHOB,
AJIKWHOB, aPEHOB) U UX HAanOOJIee 3HAYNMBIX

B HAPOJHOXO34KMCTBEHHOM IUJIaHE MPEICTaBUTEICH.
AHanornyHasi XapakTepUCTHKA BAXKHEUIIINX
peCcTaBUTENIeH JPYTUX KIIACCOB OPraHUYECKUX
COEIMHEHMIA: METaHOJIa M 3TAHOJIA, CII0KHBIX A(UPOB,
KUPOB, MbLJI, AJIbJIETUI0B ((popManbaAETruoB U
aleTab/Ieru/ia), KeTOHOB (alleTOHA), KApOOHOBBIX
KHUCJIOT (YKCYCHOM KUCTIOTBI, 1J151 €CTECTBEHHO-
HAy4YHOT0 MpOo(IIs MpeACTaBUTENEH APYTHX KIacCOB
KHCIIOT ), MOHOCAXapu 0B (TJIFOKO3bI), AUCaXapuaoB
(caxapo3bl), moaucaxapuaoB (Kpaxmana u
IEJUTIOJIO3b] ), aHUJTMHA, AMUHOKHCJIOT, OCJIKOB,
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH,
Kay4yKOB, [JIACTMAcC




XumMuuyeckum Hcnonb3oBanue B yueOHOM 1 TpodhecCUOHATTEHON
A3BIK U JNEATENbHOCTH XUMUYECKUX TEPMUHOB U

CHUMBOJIMKA CHMBOJIMKH.

Ha3zBaHune n3ydeHHBIX BENIECTB 110 TPUBUAIBHON WIIH
MEKIyHApOIHOM HOMEHKIIATYPE U OTPaKEHUE COCTaBa
ATUX COCTMHEHHH C TOMOIIBI0 XUMUYECKUX (POPMYII.
OTpaxeHne XUMHUYECKUX IMPOLECCOB C MOMOILIBIO
YPaBHEHUU XUMUYECKUX PEAKIIUI




OKoHYaHMe TabAuLb

Conep:xkanue
00y4eHuUs

XapakTepuCcTHKAa OCHOBHbBIX BU/I0B
AeSITeJIbHOCTH CTYACHTOB (HAa YPOBHE
Y4eOHBbIX [IeHCTBHI1)

XUMH4YeCcKHue
peakuuu

OOBsiCHEHUE CYITHOCTH XUMUYECKHUX IPOLIECCOB.
Krnaccudukanysa XuMHUECKUX PEaKIIHA 110 pa3TuIHbIM
MIPU3HAKAM: YUCILY U COCTABY ITPOJIYKTOB M PEar€HTOB,
Ter1oBoMY 3 eKTy, HanpaBIeHU0, ha3e, HATUIHIO
KaTanu3aTropa, u3MEHEHUIO CTENEHEN OKUCIICHUS
AJIEMEHTOB, 00pa3yIOILIUX BEIECTRA.

Y cTaHoBKa MPU3HAKOB OOIIETO U Pa3IMYHOTO B
TUIIOJIOTUH PEAKIIU [ HEOPTraHUYEeCKOM U
OpPraHUYECKON XUMUHU.

Krnaccudukanys BemecTB 1 MpoUeccoB € TOUYKH
3peHHUs OKHCIEeHUs-BoccTaHOBNIeHUs. CocTaBlieHne
YPaBHEHUU peakuil C TOMOIIBIO METOAA
AJIEKTPOHHOTrO OanaHca.

OObsicCHEHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON
PEaKIMH U OJI0KEHNUA XUMHUYECKOTO PABHOBECHUS OT
pa3IMYHBIX PAKTOPOB

XUMHYeCKui
IKCIEPUMEHT

BrinonHeHne XMMUYECKOT0 SKCIIEPUMEHTA B TOJIHOM
COOTBETCTBUHU C MPaBUIaMH 0€30MaCHOCTH.
Hab6nronenue, pukcanus v onMcanue pe3yabTaToB
IPOBEICHHOTO YKCIIEPUMEHTA

XumMuueckasi
uHopmanus

[IpoBeneHME CaMOCTOATEIHLHOTO TTOMCKA XUMUICCKOM
uHQOpPMAITMM  C  HWCIONB30BAaHUEM  Pa3IUIHBIX
UCTOYHUKOB (HayIHO-TTOTYJIIPHBIX W3JIaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa).

Hcnonb3oBaHWe KOMIBIOTEPHBIX TEXHOJOTMU LIS
00paboTKN | Tepenavyu XMMUYECKOH MH(POPMAIIUU U €€
IIPEICTaBIICHUS B pa3INYHBIX (hopmax

Pacuers! no
XMMHYE€CKUM
(popmysiam

U YPAaBHEHUAM

Y cTaHOBKA 3aBUCUMOCTH MEXK/y KAYECTBEHHOU 1
KOJIMYECTBEHHOM CTOPOHAMU XUMHUYECKUX 0O BEKTOB 1
IIPOLIECCOB.

Pemenune pacueTHbIX 3a1a4 10 XUMHUYECKUM
dbopmysiaMm 1 ypaBHEHHUSIM




HpopuiasHoe u OObsiCHEHNE XUMUYECKUX SBICHHUM, POUCXOSIIINX
npogeccuoOHAIBH B IIPUPO/IE, OBITY U HA TPOU3BOCTBE.

0 3HAYMMOE OrmpeneneHre BO3MOXKHOCTEH MPOTEKAHUSI XUMHUYECKUX
coJep:KaHue NPEBPALIEHUI B PA3JIMYHBIX YCIOBHUSAX.

CobuiroieHuE MpaBUII SKOJIOTUYECKU TPAMOTHOTO
HIOBEJICHUS B OKPYXKAIOIIEH cpejie.

OneHka BIUSIHUS XUMUUECKOT0 3arpA3HEHUS

OKpPY KaIOILEl Cpe/ibl Ha OPraHU3M YeJIOBEKA U APYTHE
YKUBBIE OPTaHU3MBI.

CobunroaeHue rnpaBui 0€3011acHOT0 00paILeHUs C
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMH,
1abopaTOpHBIM 000PYJOBAHUEM.

[ToaroToBka pacTBOPOB 3aIaHHOM KOHLIEHTPALIUU B
OBITY 1 HA IPOM3BO/ICTBE.

Kpurtnueckas oneHka JOCTOBEPHOCTH XUMHUYECKOM
MH(pOpMAaIIUK, TOCTYAOLIEH U3 pa3HbIX ICTOYHUKOB




Y4yeOHO-MeTOAMYECKOE
1 MaTepHAJbHO-TEXHHYECKOe oOecneyeHne NporpaMmal
Y4e0HOr0 nmpeaMera
«XUMHUT»

OcBoeHMe MporpaMMbl Y4eOHOTO mpeameTa «XUMHs» MpelroiaracT Haludue B
o0nacTHOM  OIOJDKETHOM  NPOQECCHOHATIBHOM  OOpa3oBaTEbHOM  YUPEXKJIECHUU
«OOO0STHCKUIM arpapHbIil TEXHUKYM», DPEaJU3YIOIIEM O00pa30BaTEIbHYIO IMPOrpamMmy
cpenHero obmero oopazoBanus B npezenax ocsoeHust OIIOIT CIIO Ha 6a3e 0CHOBHOTO
oOmero oopa3oBanusi, KAOMHETa XUMHHU € JabopaTopuel U 1abOpaHTCKO KOMHATOM, B
KOTOPOM MMEETCSI BO3MOXKHOCTh 00€CIeUnTh CBOOOIHBIN 10cTyn B IHTEpHET BO BpeMs
y4e0HOTr0 3aHATHA U B IEPHO]] BHEYUEOHOU AESITEIBHOCTH.

[Tomemenune KaOuHeTa YAOBJIETBOPSIET TpeOOBAHUIM Canurapho-
sanuAeMuoIornyeckux npasuil 1 HopMatuBoB (CanlluH 2.4.2 No 178-02) u ocHamieHo
TUIIOBBIM OOOpPY/JIOBAHHMEM, YKa3aHHbIM B HACTOSIIMX TpPeOOBAaHUSAX, B TOM YHUCIE
CHEUUAIN3UPOBAHHON YUeOHON MEOENbIO U CPEACTBAMU O0YUEHHUSI, JOCTATOUHBIMHU IS
BBITNIOJIHEHUsI TPEOOBAaHUH K YPOBHIO ITOATOTOBKH 00YYarOIIUXCSI.

B kabunere umeercss MyJbTUMEAMMHOE 00OPYIOBAaHME, MOCPEICTBOM KOTOPOTO
Yy4aCTHUKHU 00paz0BaTeIbHOTO ITPOIecca MPOCMATPUBAIOT BU3YaJIbHYIO MH(OPMAIHUIO 110
XUMUH, CO3JA0T NPE3EHTALMHN, BUIEOMATEPUAIIBI U T. 11.

B cocTtaB yuyeOHO-METOAMUYECKOTO U MaTepUaIbHO-TEXHUYECKOTO OCHAIICHUS
KaOuHeTa XUMHUH BXOJISAT:

e MHOTO()YHKIIMOHAJIbHBIN KOMIUIEKC TPENO/1aBaTes;

e HaTypaJibHbIE€ OOBEKTHI, MOJIEIH, MPUOOPHI K HAOOPHI IS TOCTAHOBKU

J€EMOHCTPALIMOHHOTO ¥ YYEHUYECKOI0 SKCIIEPUMEHTA;

e TI€YATHBIE U SKPAHHO-3BYKOBBIE CPEICTBA O0YUECHUS;

e CpEACTBAa HOBBIX MHPOPMALIMOHHBIX TEXHOJOTUI;

e PEaKTUBBIL

o TEPEYHU OCHOBHOMW M JOTOJHUTENBHON YUEOHOM TUTEPATYPHI;

¢ BCIIOMOTaTeJIbHOE 000PY0BaHUE U HHCTPYKIIUH;

o OMOIMOTEYHBIN (DOH/I.

B 6ubnnoreuynsiit poHI BXOAAT YYEOHUKH U Y4eOHO-METOAMYECKHUE KOMIUICKTHI
(YMK), pekoMeHJOBaHHbIE WJIM JIOMYIIEHHbIE JJIs  HCIOJb30BaHUS B
npodeccuoHaIbHbIX 00pazoBaTeIbHbBIX OpraHu3aLMsIX, peanu3yronmx
00pasoBaTeNbHYI0 TPOrpaMMy CpeHero oOiiero oopa3oBaHus B Mpeseaax OCBOCHUS
OIIOII CIIO Ha 6a3e 0OCHOBHOI'O 0011IET0 00Pa30BaHUS.

bubnuoreunbiii GoHA JOMOJHEH XUMHUYECKOW HHIMKIIONEIUEH, CIpaBOYHUKAMU,
KHUTaMU JIsl YT€HUS 110 XUMUHU.

B mpoiiecce ocBoeHusi mporpaMmbl yd4eOHOTO mpeaMera «XUMHS» CTYACHTbI
UMEIOT JOCTYIl K AJIEKTPOHHBIM YYEOHBIM MaTepuajiaM IO XUMHM, UMEIOLIUMCS B
CcBOOOAHOM J0cTyMne B ce€TH MHTepHET (3J€KTPOHHBIM KHUTAM, MPAKTUKyMaM, TECTAM,
matepuanam EI'D u nip.).
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