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Ha 3acCAaHMH IIUKIOBOM KOMHCCHHI
MPOTOKOI Ne

oT

[Ipencenarens Kynpuna T.B.

Pabouas mporpamma o01eo0pazoBaTeIbHOIO MpeaMeTa «XUMUsS» pazpadoTaHa Ha OCHOBE
IPUMEPHOU IIPOrpaMMbl 00111e00pa30BaTEIBLHOTO npeaMera «XuMHS» TUIst
npodecCHOHATBHBIX 00pa30BaTeNbHBIX OpraHM3alui, peKoMeHJIoBaHHOW denepanbHbIM
rOCyJapCTBEHHBIM aBTOHOMHBIM  yupexjaeHueMm «®denepanbHblii HHCTUTYT pPa3BUTHA
oOpazoBanus» (PI'AY «DPHUPO») B kauecTBE NPUMEPHOW IPOrpaMMBbl JUIsl pealn3aluu
OCHOBHOHM mpodeccnoHanbHoi oOpa3oBarenbHoi mporpammbl CIIO Ha 6a3e OCHOBHOTO
oOuiero oOpa3oBaHMsl C MOJYyYEHUEM cpeqHero oduiero odpasoanust (mporokon Ne 3 ot 21
utona 2015 r., perucrpauumonHslii HoMmep peueHzun 385 ot 23 wurwona 2015 r. OI'AY

«DUPO».)

Opranuzanus-pazpadotruuk: OBIIOY «OI'TK»

Pazpaborunk: TpydanoBa Jlrommuina MmuxainoBHa, MpernojaBaTellb XUMUU W OUOJIOTHU

OBIIOY «OI'TK»



AHHOTAIUA
K pa0doueii nporpamme 0011e00pa3oBaTeJbHOI0 NMpeamMera « XuMus»
o npodgeccuu 35.01.13 «TpakTopuCT-MANIUHUCT CEJILCKOX03SIIICTBEHHOT 0
NPOU3BOJACTBAY.

1.MecTto yuyeoHoro npeamera B crpykrype IHINKPC
Y4eOHbI mpeMeT BXOIUT B 00111e00pa30BaTeIbHbIN UK
2.0:xxunaeMble pe3yJbTaThl 00pPa30BaAHMSI M KOMIIETEHIHMH IO 3aBepPIICEHUN OCBOCHUSA
00meo0pa3oBaTeIbHOIO NpeAMeTa
[TpenMeTHBIMU pe3yabTaTaMH U3ydeHUs (YTayOJIeHHbINH YPOBEHD) SBISIOTCS:

1) chopMHUPOBAHHOCTh TPEACTABICHUNA O MECTE€ XMMHH B COBPEMECHHOW Hay4YHOU
KapTUHE MUpPa; NOHUMaHUE POJIM XUMUU B (HOPMHUPOBAHUU KPYro3opa U (PyHKIHOHAIbHON
IrPaMOTHOCTH YE€JIOBEKA JIJISl PELICHUS IPAKTUYECKUX 3a/1ay;

2) BiaJeHUE  OCHOBOIOJAralOUMMH  XUMHUYECKUMHU  TOHATUSMH, TEOPHUSIMH,
3aKOHAMM U 3aKOHOMEPHOCTSIMM; YBEPEHHOE IOJb30BAaHUE XUMUYECKOW TEPMMHOJIOTMEN U
CHMBOJINKOM;

3) BiajieHue OCHOBHBIMU METOJAaMH HAay4HOT'O MO3HAHHUS, UCIOJIb3YEMbIMU B XUMUHU:
HaOO/IeHUe, OMHCAaHHWe, HU3MEPEHHUE, SKCIIEPUMEHT, yMeHHe oOpabaThiBaTh, OOBSCHATH
pe3ynbTaThl MPOBEACHHBIX OIBITOB M JeJaThb BBIBOJBI, TOTOBHOCTh U CIIOCOOHOCTH
IPUMEHSTh METO/Ibl IO3HAHUS IPU PEILICHUH MPAKTUYECKUX 3a/1ay;

4) chopMHpPOBAaHHOCTH YMEHHUsS JaBaTh KOJIWYECTBEHHBIE OLEHKU W IPOBOAUTH
pacu€Thl M0 XUMUYECKUM (POPMYJIaM U ypaBHEHHSIM;

5) BiazeHue MpaBWJIaMU TEXHHUKH O€30MACHOCTU MPH HCIOIb30BAHUM XUMHYECKHX
BEIIIECTB;

6) chopMHpPOBAaHHOCTH COOCTBEHHOW IMO3WUIMU [0 OTHOIICHHIO K XHUMHYECKOU
uH(popMalny, NOJy4aeMOn U3 pa3HbIX UICTOYHHUKOB.

7) chopMHpPOBAaHHOCTH CHCTEMBI 3HAHUN 00 OOIIMX XMMHUYECKHUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX;

8) chopMHpOBaHHOCT, YMEHUW HCCIEJOBAaTh CBOICTBA HEOPraHUYECKHX U
OpPraHMYECKUX BEIIECTB, OOBACHATh 3aKOHOMEPHOCTH IPOTEKAHHUS XUMHUYECKHUX DPEaAKIIU,
IIPOrHO3MPOBATh BO3MOYKHOCTh UX OCYIIECTBIICHUS;

9) BageHre yMEHMSIMH BBIABUIAaTh TUIIOTE3bl HAa OCHOBE 3HAHUIl O coOCTaBe,
CTPOGHMM  BEIIECTBA M  OCHOBHBIX  XMMHUYECKHUX  3aKOHax, IMpOBEpPSATh  HX
AKCIEPUMEHTAIBbHO, (GOPMYIUPYS LEIb UCCIEI0BAHUS;

10) BmajgeHue MeTOJaMHM CaMOCTOSITENILHOTO IUIAHMPOBAHUS M NPOBEICHUSA
XUMHYECKHUX 3KCIEPUMEHTOB C COOIIOACHUEM IpaBHJI O€30MacHO paboThl C BEIIECTBAMU U
71a00paTOpHBIM 000PYIOBAaHUEM;

11) chopmupoBaHHOCT, YMEHUH ONUCAHMS, aHAJIW3a W OLEHKU JOCTOBEPHOCTHU
MIOJIyYEHHOT'O PE3yJIbTaTa;

12) chopmupoBaHHOCTh YMEHHUH HPOTHO3MPOBATh, AHAIM3UPOBATH M OLEHUBATh C
HNO3ULMN SKOJIOTHYECKOH  0€30MmacHOCTH TOCHEACTBUS OBITOBOW M MPOM3BOJCTBEHHOM
JIeSTeTLHOCTH YeJI0OBEKa, CBSI3aHHOM C TIEpepabOTKOM BEIIECTB.

3. CTpykTypa u coaep:xkaHue 001eo0pa3oBaTeJbHOr0 nNpeaMera

Paszpen 1. O0mas u Heopranu4yeckasi XuMHUs.

Tema 1.1 OcHOBHBIE TOHATHS U 3aKOHBI XUMHUH.

Tema 1.2 [lepunonnueckuit 3akoH u [leprogudeckas cucreMa XMMUYECKUX 3JIEMEHTOB
JA.".MenzeneeBa u cTpoeHUE aTOMA.

Tema 1.3. CtpoeHue BeniecTna.

Tema 1.4. Bona, pacTBOpBI, 3JEKTPOIUTHYECKAS AUCCOLUALIMS.

Tema 1.5. Knaccudukarus HeOpraHUIECKUX COCTUHEHU 1 UX CBOMCTBA.

Tema 1.6. XumMuueckue peakuuu.

Tema 1.7. Mertanisl 1 HEMETaJUIBL.

Paspnen 2. Opranunyeckasi XuMusi.



Tema  2.1. OcHOBHbIE MOHATHS OpPraHMYECKONM XMMHMHM M TEOPHUS CTPOECHMS
OPraHUYEeCKUX COCTUHECHUH.
Tema 2.2. YrneBoaopo/bl U UX NPUPOJHBIE UCTOYHUKH.

Tema 2.3. Kucnoponoconepkamme  opraHM4eckue
COCIMHCHMUS.,

Tema 2.4. Azotocoaepxaniyge OpraHUYECKUE COCAUHEHMUS.
ITonumepsr.

4. Metoabl 4 (opMbI 00y4YeHUs

— JIEKIIUS;

— NPaKTUYCCKHUE 3aHSTHS,

— KOHTPOJIbHASA padoTa;

— IPYyIMIIOBOE O0yYCHHE;

— camocTosTelbHas padoTa;

— KOHCYJIbTAIIHSL.

S.®opMBI KOHTPOISA

-0mpoc;

-(pOoHTANIbHBIN OIIPOC;

-caMOCTOsITeIbHAs PadoTa;

-KOHTpPOJIbHAs paboTa (JIOMalTHss KOHTPOJIbHAs padoTa);

-co0eceI0BaHuE;

-TeCTUPOBAHUE,

[IpomexyTrouHas aTTecTanus - AMPPEpEeHIUPOBAHHBIN 3a4eT B 3 ceMecTpe.
6. OO0masi Tpy10eMKOCTh Y4eOHOI0 NpeaMeTa

MaKCHMaJIbHOW yueOHO! Harpy3ku ctyaeHTa 171 gac, B ToM yuce:

00s13aTeNbHONM ayAUTOPHON yueOHON Harpy3ku cryneHta 114 ugacos, B ToM uucie 36
YacOB MPAKTUYECKUX 3aHATHI; CAMOCTOSATEIBLHON pabOTHI CTy/IEeHTa 57 4acoB.

B ¢opme npakTrueckoi noarotroBku — 30 yacos.
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INOACHUTEJIbBHAS 3AIINCKA

[Mporpamma  00meoOpazoBaTeNbHOTO TpeaMeTa «XHMHUs» TpeIHa3HaueHa IS
U3YYCHHUS XMMHH B MPO(ECCHOHATBHBIX 00pa30BATENbHBIX OPraHU3AIMIX, PEATH3YIOIINX
o0pa3oBaTeNbHYI0 TPOTpaMMy CcpenHero oOmiero oOpa3oBaHHS B TpeieiiaX OCBOCHUS
OCHOBHOH npodeccnonanbHoi oOpazoBatensHoi mporpammsl CITO (OITOIT CIIO) na 6a3ze
OCHOBHOTO o00mIiero oOpa3oBaHUs TpPU  TOATOTOBKE KBaTH(DHUIMPOBAHHBIX pPabOYMX,
ciyxamux 1o npodeccun 35.01.13 «TpakTOpUCT-MAMIMHUCT CEIIbCKOXO3SHCTBEHHOTO
MIPOM3BOJICTBAY.

Pabouas mporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpenHero oomero
00pa3oBaHUs, MPEABSIBILIEMBIX K CTPYKTYpE, COJACPKAHWIO W pe3ysibTaraM OCBOCHHS
00m1eo0pa3oBaTeIbHOTO MpeaMeTa «XHUMHUS», B COOTBETCTBHUM C PexkomMeHmanmusMu 10
OpraHu3alliil TOJYYCHHUs CpEeIHEro oO0Imero oOpa3oBaHMS B TpeieliaX OCBOCHUS
00pa3oBaTeNILHBIX MPOrPaMM CPEIHETO MPOGECCHOHATLHOIO 00pa3oBaHusi Ha 06a3e OCHOBHOTO
001ero oOpa3oBaHus ¢ y4eToM TpeOoBaHMi (heiepaibHbIX TOCYyIapCTBEHHBIX 00pa30BaTEIbHBIX
CTAQHJAPTOB M TIOMy4aeMOH NpoQeccuu WK CIEeHUaTbHOCTH CPEAHEro MpopeCcCHOHATBLHOTO
oOpa3zoBanus (muchkMo JlemapTamMeHTa rocynapCTBEHHOW IOJIMTHUKU B cepe MOATOTOBKU
pabounx kaapoB u JIITO Munobdpuayku Poccun ot 17.03.2015 Ne 06-259).

CopneprkaHue porpamMMbl 00IIIE00pa30BATEIBHOTO MPEAMETa «XUMUS

HAIpaBJICHO HA JIOCTHKCHUE CIEAYIOMNX IIEeTICH:

- (popMHpOBaHUE Y O0YYAIOIINXCS YMECHHUS OLICHUBATh 3HAYMMOCTh XUMHUECKOTO 3HAHUS IS
KaXJIOTO 4eJIOBEKa;
- (opmupoBaHue y 0OydYarONIMXCS IEIOCTHOTO IMPEACTABICHUS O MHUPE M POJIM XUMHU B
CO3JIaHUH COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KAPTHHBI MUPA; YMEHHSI OOBSACHATh OOBEKTHI U
IPOIECChl  OKPY)KAIOMICH JIEHCTBUTENBHOCTU: TPUPOIHOM, COLMUAIBLHOW, KYJIbTYPHOI,
TEXHUYECKOH CpeJlbl, — HMCIIOIB3YsSI U TOI0 XUMHUYECKUE 3HAHUS;
- pa3BuTHE Yy OOyYalOIIMXCS YMEHUH pa3iuyarh (akThl U OLIEHKH, CPABHUBATH OLICHOYHBIC
BBIBOJIbI, BHUJIETh MX CBSI3b C KPUTEPHUSIMU OIICHOK M CBSA3b KPHUTEPHEB C OINpPEACICHHON
CHCTEMOH IIEHHOCTEH, GopMyIMpoBaTh U 000CHOBBIBATH COOCTBEHHYIOIO3UIIHIO;,
- mpuoOpeTeHne OOYyYaroIMMHCS ONIBITa Pa3HOOOPA3HOW JEeATENBHOCTH, MO3HAHUA U
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, MMEIOIINX YHUBEPCAJIbHOE 3HAUYEHHE UIS PAa3THYHBIX
BUJIOB JICATEIILHOCTH (HABBIKOB PEIICHUS MPOOIIEM, IPUHATHS PEIICHUH, TTONCKa, aHATN3a U
00paboTku  WH(pOPMAIMK, KOMMYHUKAaTHBHBIX  HAaBBIKOB, HAaBBIKOB  HM3MEPEHUI,
COTPYAHUYECTBA, 0€30MACHOTO OOPAIICHHsI C BEIIECTBAMU B MOBCEHEBHON KU3HH).

B nporpamMmy BKJIHOUEHO COJiepKaHue, HapaBIeHHOE Ha (POPMHUPOBAHUE Y CTYACHTOB
KOMIETEHIMI, HEOOXOAUMBIX JJIsi Ka4yeCTBEHHOTO OCBOEHHSI OCHOBHOM MPOQEeCCHOHATBLHOM
obpazoBatenbHON nporpammbl CIIO Ha Ga3e OCHOBHOrO 0O0IIEro oOpa3oBaHUs, MPOrPaMMBbI
MOJTOTOBKH KBAIM(HUIIMPOBAHHBIX pab0YMX, CIyXalmx Mo mnpodeccun 35.01.13
«TpaKkTOPUCT-MAIIMHUCT CENbCKOX03IHCTBEHHOTO TPOU3BOICTBAY.

Pabowass mporpamMmma MOXET HWCHOJIB30BATHCA JPYTUMH  TPOQECcCHOHATBHBIMH
00pa3oBaTeNbHBIMU  OPTaHU3ALMAMH, PEAIN3YIOIIMMU 00pa30BaTENbHYI0 MPOTrPaMMy
cpennero obmiero oOpaszoBanus B mpenenax OIIOIT CIIO na 6a3ze ocHOBHOro OOIIETrO
00pa3oBaHus, MPOrPaMMBbI IIOATOTOBKH KBATH(DUKAIMOHHBIX pA00YHX, CITY)KAIIHX.



1. MACIIOPT PABOYEM ITPOT'PAMMBI
1.1. Oburas xapakTepucTHKa 0011e00pa30BaTeNbHOI0 IpeaMeTa « X UMHUS»

XuMus — 3TO HayKa O BEIIECTBAaX, MX COCTAaBE M CTPOCHHUH, CBOMCTBaX M
MIPEeBpALICHUIX, 3HAUCHUN XUMUYECKUX BEIIECTB, MATEPUAJIOB U MTPOLIECCOB B MPAKTHUECKOI
JeSITeIbHOCTH YeJIOBEKa.

Conepxanue 0011e00pa30BaTENIbHOIO TpeAMeTa «XHMUSD HAIPaBlICHO HA YCBOEHHE
OOy4alOUIMMHCST OCHOBHBIX TIOHSTHH, 3aKOHOB M TEOPHH XHMHHU; OBJIAJICHHE YMEHHSMHU
HaOJII0ATh XUMUYECKHE SIBJICHUS, IPOBOUTH XUMUUYECKUN SKCIIEPUMEHT, IPOU3BOIUTE PACUEThI
Ha OCHOBE XUMHYECKHX (hOPMYJI BEILIECTB U YPABHEHUI XUMHUYECKHUX PEAKIIHIA.

B nporiecce u3yueHusi XMMHUHU y CTYI€HTOB Pa3BUBAIOTCS TO3HABATEIIbHBIE HHTEPECHI U
MHTEIUIEKTYaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSATEIILHOM PUOOPETEHUS 3HAHUH
[0 XUMUU B COOTBETCTBUU C BO3HUKAIOUIMMU KU3HEHHBIMU MPOOJIEMaMU, BOCIIUTHIBACTCS
OepekHOe OTHOILIEHHS K MPUPOJE, TOHUMAaHUE 3[J0POBOTO 00pa3a XKU3HH, HEOOXOJUMOCTH
MPEAYNPEKICHUS SBICHUIN, HAHOCSIIMX Bpel 3I0pOBbI0 M OKpyxkatouiei cpeae. OnHu
OCBaMBAIOT NPUEMBI IPAMOTHOTO, O€30MAaCHOTO HCIOJIB30BAHUS XUMHUYECKHX BELIECTB U
MaTepUajoB, MPUMEHSEMBbIX B OBITY, CEJIbLCKOM X031CTBE U Ha TPOU3BOJICTBE.

[lpu  cTpyKTYpuUpOBaHHH COZIEpXKaHUS OO0ME00pa30BaTENBHOTO TMpeaMeTa  JUIs
obOnmacTHOro  OIOKETHOrO  Mpo(ecCHOHANBHOTO  00Pa30BATEIBHOTO  YUPEKACHUS
«O06ostHCKUI I'YMaHUTAPHO-TEXHOJIOTUYECKHUI KOJUIE K, peanu3yronmemM
0o0pa3oBaTeNpHyI0 MPOrpaMMy CpeIHero oomero oOpa3oBaHHs B TpeleNax OCBOCHUS
OIIOIT CIIO Ha 6a3e OCHOBHOTO OOWIEr0O OOpa30BaHUS, YYHTHIBAJACh OOBEKTHBHAsS
pPEATbHOCTh — HEOOMBIION 00bEM YacOB, OTIYIIEHHBIX HAa U3YYCHHE XUMUU U CTPEMIICHHE
MaKCHUMAaJIbHO COOTBETCTBOBATh MAESIM pa3BHBaromiero odydenus. [lostomy teoperndeckue
BOIIPOCHl MAaKCHMAaJbHO CMEIIEHbl K Hauyaly H3y4yeHUs IMpeaMera, C TeM, YTOOBI
MOCIIeAYIOMUH (DaKTHUECKHUA MaTeprall paCCMaTPUBAJICS HA OCHOBE H3yUCHHBIX TCOPHIA.

Peanu3zarnust 1e1yKTHBHOTO OAX0/1a K U3yYEHUIO XUMUU CIIOCOOCTBYET Pa3BUTHUIO TAKHX
JIOTHYECKUX OIEpaluii MBIIUICHUS, KaK aHAJM3 M CUHTE3, 0000IIeHNEe U KOHKPETHU3alus,
CpaBHEHHUE U aHAJIOTHUSl, CUCTEeMAaTU3alMsl ¥ KJIaccuPUKaAIMs U Ap.

W3y4eHrne XuMUU B 001aCTHOM OFOPKETHOM MPOo(ecCHOHATEHOM 00pa30BaTeIbHOM
yupexaeHun «OOO0SHCKUII T'yMaHUTapHO-TEXHOJOTHUECKUH KOJUIEIK», pPealnu3yIoIleM
o0pa3oBaTeNbHYIO IPOrpaMMy cpeiHero odiero oopazoBanus B npeaenax ocsoenust OINOIT
CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa3oBaHus, UMEET CBOU OCOOCHHOCTH B 3aBUCIMOCTH OT
npoduis npodecCHoOHATBHOTO 00pa3oBaHUsA. ITO BBIPAXKAETCS B COACPKaHUM OOYUEHHS,
KOJMYECTBE YacOB, BBIIEISIEMBIX HAa M3y4EHHUE OTIEIbHBIX TEM MPOTpaMMbl, TIyOUHE HX
OCBOCHHS OOydJaromMMucCsi, O0beMe ¥ XapakKTepe MPaKTHYECKUX 3aHSATHH, BHIAX
BHEAYJIUTOPHOM CAaMOCTOSTEIbHON pabOThI CTYIEHTOB.

IIpu ocBoenun IIIIKPC npodeccun 35.01.13  «TpakTopUCT-MaIIMHUCT
CEeNIbCKOXO035IICTBEHHOTO0 TMPOU3BOJCTBAa» XHMMHUS H3ydaeTcs Oosee YriyOJIeHHO Kak
00111e00pa3oBaTebHBINA MTPEAMET.

Crneunduxa wzydenuss xumun mnpu omiageHuu [IIIKPC npodeccun  35.01.13
«TpaKkTOPUCT-MAIIMHUCT CEITBLCKOXO03SMCTBEHHOTO MTPOM3BO/ICTBAY OTPAYKEHA B KAXKIIOU TEME
paznena «CopepxaHue o0IeoOpa3oBaTesIbHOro npeaMeTa» B pyopuke «lIpoduinbHbie u
poheCCHOHATTFHO 3HAYUMBIE AJIEMEHTHI COJIEPKaHUs». DTOT KOMIIOHEHT pealln3yeTcs MpH
WH/IMBUYAIbHOM CaMOCTOATENbHON paboTe oOyuarommxcs (HamucaHuu pedepaTos,
MOATOTOBKE COOOIICHUH, 3alldTe MPOEKTOB), B TpoOIecce YYEOHOW NeATeITbHOCTH IO
PYKOBOJICTBOM  MpemojaBaTenss  (BBINOJIHEHWHM  XMMHYECKOTO  HKCIEpUMEHTa —
71a00paTOPHBIX OIBITOB M MPAKTUYECKUX pabOT, PEHICHWH MPAKTHKO-OPUEHTUPOBAHHBIX
pacyeTHbIX 33a4 U T.11.).

B nporiecce n3ydeHuss XMMHN TEOPETUIECKHE CBEJICHUS IOTIOTHSFOTCS IEMOHCTPAIIUSIMH,
na00paTOPHBIMU OMBITAMA M TPAKTHUYECKUMHU 3aHITHSIMH. 3HAYUTEITLHOE MECTO OTBOJHUTCS
XUMUYECKOMY 3KcriepuMeHTy. OH OTKPBIBAET BO3MOKHOCTh (POPMHUPOBATH y O0YUAIOIIHUXCS
CHeINalbHbIe TPEAMETHbIE yMEHUsS: pPadoTaTh C BEIIECTBAMH, BHIMOJHITH TPOCTHIE
XUMUYECKHE ONBITHI, YUYUTh OE30MaCHOMY U SKOJIOTMYECKH TPaMOTHOMY OOpalleHHIO C
BEIIECTBAMH, MaTepHajaMH U IPOIECCaMu B OBITY M Ha MPOW3BOACTBE. sl opraHU3anyn
BHEAyJUTOPHOM CaMOCTOSITENIbHOM paboThl CTYIEHTOB, OBIajeBaronmx mnpodeccueir CIIO



35.01.13 «TpakTOpHUCT-MAIIUHUCT CEIbCKOXO3SIMCTBEHHOTO MPOW3BOJICTBAY, MPEACTaBICH
NpUMEpPHBIN TepedeHb pedepaToB(AOKIAA0B), HHINBUYATbHBIX MIPOCKTOB.

B nporiecce u3yueHuss XuMHH BaKHO OPMUPOBATh HHOOPMAITMOHHYIO KOMIIETEHTHOCTh
oOyyaromuxcs. IloaToMy mnpu OpraHuM3alMé CaMOCTOSATENBHOM pPaboThl HEOOXOIUMO
aKLEHTUPOBATh BHUMaHUE 00YyJaroINXCcsl Ha MoucKe NHGOpMaIuu B CpeACTBaX MaccMe/ua,
WNuTepHere, ydeOHON M CHEIUANTBHON JIMTEPATYpE C COOTBETCTBYIOMUM O(QOPMIICHUEM U
NPEACTABICHUEM pE3YJIbTATOB.

B conepxanme oOmieoOpa3oBarenbHOro  mpeamera  «XUMHS» — BKIFOYCHBI
TEOPETUYECKHE U MPAKTUYECKUE 3aHATHUS, UMEIOLUE MPO(PecCHOHANbHYIO 3HAYUMOCTh IS
CTyIeHTOB, ocBauBapmmx mnpodeccuro CIIO 35.01.13  «TpakTopuCT-MAIIUHUACT
CEJIbCKOXO35MCTBEHHOIO0 MPOU3BOJICTBA», W HANPABIEHHBIE HA UX MPAKTUYECKYIO
MOATOTOBKY.

N3yuenue 0011e00pa30BaTeILHOTO npeaMera «Xumus»  3aBepluaeTcs
MPOMEXYTOUHOU arrecTanuei B popme nuddepeHmpoBaHHOrO 3a4€Ta B COOTBETCTBHH C
y4eOHBIM TJIAaHOM o npodeccuun 35.01.13 «TpakTOpUCT-MaIUHUCT
CEJIbCKOXO035IICTBEHHOI'O ITPOU3BOJICTBA.

1.2 MecTo yuyeOHOr0 nnpeaMera B y4eOHOM ILJIaHe
O0meo0pa3zoBaTeabHbI peaMeT «XUMHS» SBISETCS MPEAMETOM I0 BHIOOpY H3
00s13aTENBHBIX TPEIMETHBIX 00NacTel M u3ydaeTcss B 0011e00pa30BaTEIbHOM ITUKIIE
yaeoHoro 1urana OITOIT CIIO Ha 6a3e OCHOBHOTO OOIIETr0 OOpa30BaHUS C IMOJYYCHHUEM
cpennero obmero obpazoBanusi [IIIKPC mo mpodeccun CIIO 35.01.13 «Tpakropuct-
MAIIMHUCT CEIbCKOXO3HCTBEHHOTO MTPOU3BOJICTBAY.

1.3 Pe3yabTaThl 0CBOCHHMS Y4eOHOIr0 IpeaMeTa
OcBocHHE coiepkanms 001Ie00pa30BaTEIILHOTO IpeaMeTa « XUMUs», 00€CITICYNBACT
JOCTUKEHHE CTYJIEHTaMH CIEAYIONUX Pe3yJbTaTOB:

* TUYHOCHIHbBIX '
1) 4yBCTBO rOPIOCTH U YBAXKEHHUS K HCTOPHU M JTOCTHKEHHSIM OTEYECTBEHHOW XHMUYIECKOM
HAYKW; XUMHYECKH TPAaMOTHOE TTOBEJICHHE B MPO(HECCHOHATEHON IEITETLHOCTH M B OBITY TIPU
oOpallleHuu ¢ XUMUYECKUMH BEIECTBAMH, MaTepraiaMy U MPOIECCaMu;
2) TOTOBHOCTh K IMPOJIOJDKEHHIO 00pa30BaHMs M TOBBIIMICHHS KBATU(PHUKAIUN B W30paHHOM
npoecCUOHAbHON  JIeATENPHOCTH U OOBEKTUBHOE OCO3HAHHME PpOJIM  XMUMHYECKHX
KOMIICTCHITUM BATOM;
3) yMeHHe HCIOJb30BaTh JOCTHKECHHS COBPEMEHHON XHMHUYECKON HAyKH M XHMHYECKUX
TEXHOJIOTUH U TIOBBIMIEHHSI COOCTBEHHOTO WHTEIUIEKTYaJbHOTO Pa3BUTHS B BHIOpaHHOU
npo¢eCcCHOHATBLHOM AEATENbHOCTH;

* MemanpeoMemHuIxX:

1) HCIIOJIb3OBAHUEC PA3JIMYHBIX BH/I0B MMO3HABATEIILHON JACATCIIBHOCTH MW  OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Onepanuii (MOCTaHOBKY 3a/a4d, (POPMYITHPOBAHUS TUIIOTE3, aHATTN3a U
CHUHTC3a, CpaBHCHMHA, O606HI€HI/I$I, CUCTCMATHU3allH, BBIABJICHHUA IMPUINHHO-CICACTBCHHBIX
CBsi3el, TIOMCKA aHaNoros, (h)OPMYJIMPOBAHWS BBIBOIOB) JJISl PELICHUS MOCTABICHHOW 3a/lauH,
MMPUMEHEHUE OCHOBHBIX METOJIOB MO3HAaHUs (HAOIIOJEHHUS, HAYYHOTO SKCIEPUMEHTA) s
U3Y4YCHUS PA3IMYHBIX CTOPOH XHMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMUA BO3HHKAET
HEO0OXOMMOCTh CTAIKUBATHCS BIIpodeccronanbHou chepe;

2) WCIOJB30BAaHHE PA3JIMYHBIX HMCTOYHUKOB JUIS TOJNYYCHUS XMMHUYECKOH WHpopmanuy,
YMEHHE OLEHHTh €€ JIOCTOBEPHOCTh [UIS JIOCTH)KEHHS XOPOIIMX pPE3yJbTaToB B
npogeccuoHaIbHO cdepe;

* NPEOMEMHBIX:

1) chopMUPOBaHHOCTH MPEJACTABICHUN O MECTE XMMHH B COBPEMCHHON HAYYHOW KapTUHE
MHpa; TIOHUMaHWE POJM XUMHH B (OPMHUPOBAHUMU Kpyrozopa M (PyHKIIHOHATHHOU
IPAMOTHOCTH Y€JIOBEKa JIJISl PEIICHUS MPAaKTUUECKHX 33/1a4;



2) BIAJICHUEC OCHOBOIOJATAIONMMH XHMHUYCCKUMHU TOHATHUSAMU, TCOPUSIMH, 3aKOHAMH |
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIMKOW;
3) BnaaeHWE OCHOBHBIMH METOJAMU HAYYHOTO IMO3HAHUS, HCIOJNB3YEeMbIMH B XHMHH:
HaOJIIOIeHHEM, ONMCAaHUEM, U3MEPEHUEM, IKCIIEPIMEHTOM; YMEHHE 00pabaThIBaTh, OOBACHATH
pe3yNbTaThl MPOBEACHHBIX OMNBITOB M JeNaTh BBIBOJbI; TOTOBHOCTH U CIHOCOOHOCTH
IIPUMEHSITh METO/Ibl [IO3HAHUS IIPY PELLIEHUH IPAKTUYECKUX 3a71ay;

4) chopMHUPOBAHHOCTh YMEHHSI JaBaTh KOJIMYCCTBEHHBIC OICHKH U MPOU3BOJUTH PACUCThI
110 XUMHUYECKUM (POPMYIIaM U ypaBHEHUSM;

5) BnajieHre MpaBUJIaMK TEXHUKU 0€30IMaCHOCTH ITPU UCTIOJIb30BAHUN XUMHYECKUX BEIIIECTB;
6) cdopMHPOBAaHHOCTH COOCTBEHHOM TMO3MIUK 10 OTHOLICHHIO K XHUMHUYECKON MH(pOpMAaIny,
MOJIy4a€MOU U3 pa3HbIX UCTOYHHUKOB.



2. COAEP’ KAHUE OBIIEOBPA3OBATEJIBHOI'O ITPEJIMETA

BBEJIEHUE
HaquLIe METOAbI TIO3HAHUA BCIICCTB U XUMHNYCCKUX siBJIeHUuH. Poib SKCIICPpUMCHTA
U TEOpHH B XMMHH. MOJEIMPOBAHUE XHMHUYCCKHX IPOIECCOB. 3HAUYCHHE XHMHH IPU
ocoenuu npodeccuii CITO Texandeckoro npoduis mpodeccHoHaIbHOro 00pa3oBaHusl.

PA3JEJ 1.
OBLIAS U HEOPTAHUYECKASA XUMUA

Tema 1.1. OcHOBHBIC NOHATHA U 3aKOHbI XMMHUH

OcHoBHbIe mnoOHATHS XuMHH. BemecrBo. Atom. Monekyna. Xumuueckuit
aneMeHT. Amorponus. [IpocTeie u ciokHble BellecTBa. KauecTBeHHBIN M KOJIMYECTBEHHbBIN
COCTaB BEIIECTB. XUMHUYECKHe 3HaKU u Qopmyibl. OTHOCHTEIBHBIE aTOMHAS W
MOJIeKyJIsspHas Macchl. KonnuecTBoBenecTna.

OcHoBHbIE 3aKOHbI XUMHMHU. CTeXHOMETpHUs. 3aKOH COXPAaHEHMsI MAcChl BEIIECTB.
3aKOH IOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJSPHOM CTPYKTYphl. 3aKOH ABOTraipo H
CJICJICTBHS U3 HETO.

PacueTHble 3amauM Ha HAXOXAEHUE OTHOCUTEIIBHOW MOJEKYISIPHOM Macchl,
OTIpeJIeICHNE MACCOBOM JI0JIM XUMUYECKUX PJIEMEHTOB B CIIOKHOM BEILIECTBE.

/emoncmpayuu
Mopenu aToOMOB XMMHUYECKUX 3JIEMEHTOB.

Mopenu MoJIEKyJl TPOCTBIX M CIOXHBIX BELIECTB (IIApOCTEP)KHEBBIE U
Ctroapra— bpurie6a).

Komnekius mpocThiX M CHOXKHBIX BellecTB. HekoToprie BeliecTBa KOIMYECTBOM |
MoJib. MoJienb MOJISIPHOTO 00beMa ra3os.

Amtotponust pocdopa, KHCIOpoia, 0JI0Ba.

Ilpogpunvnvie u  npogpeccuonanvno  3HauUMvle  IIEMEHMBL  COOEPHCAHUA.
AsmnorportHbie Mou(UKaIU yriiepoa (ammas, rpadur), Kuciopojaa (KUCIOpOJI, 030H), 0JI0Ba
(cepoe u Oemnoe onoBo). IloHsTHE O XUMHYECKOW TEXHOJIOTMH, OHOTEXHOJIOTMH U
HAaHOTEXHOJIOTHH.

Tema 1.2. Ilepuoguyeckuii 3axoH u Ilepnoanyeckasi cucteMa XUMHYECKHX
sseMenToB JI. 1. MenzaesieeBa u cTpoeHue aToma

Iepuoauuecknii 3axkon JI. U. MenneneeBa. Otkpoitue J[. M. MenneneeBbim

[lepuonnueckoro 3akoHa. [leproauueckuii 3akoH B popmynuposke [I. V1. Menaeneena.
[lepuomuueckast TabiMIa XUMHUYECKHMX JJIEMEHTOB — Tpaduyeckoe OTOOpaKeHHEe
MEepHOINYECKOro 3akoHa. CTpyKTypa MNEepHOAMYECKONW TaOMuIbl: MEepuoabl (Majble Hu
Oonplue), rpymnbl (TIaBHAs ¥ TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axkon /. U. Menoeneeea. ATom — cnoxxHas
yacTuua. Sapo (MpoTOHBI M HEUTPOHBI) U 3JIEKTpOHHAs obOosouka. M3oromnsl. CrpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB 3JEMEHTOB MallblX MepuoAoB. OCOOEHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK ATOMOB AJIEMEHTOB OOJIBIIUX MEPHUOJO0B (IIEPEXOAHBIX FTTEMEHTOB).
[TonsitTue 00 opOurtamsx. S-, p- u O-opOuTanu. DIEKTPOHHBIE KOH(HUIYpaIlMd aTOMOB
XUMHUYECKHX IJIEMEHTOB.

CoBpemeHHast dbopmynupoBka ITepuonnueckoro 3aKOHa. 3HaueHue
[Iepnonnueckoro 3akoHa u Ileprogudeckoil cucTeMbl XMMHYECKHX 3ieMeHToB JI. WM.
Menpeneesa A1 pa3BUTUS HAYKU U IOHUMAHUSI XUMUYECKON KapTHHBI MUDA.

Hemoncmpayuu

Paznuunsie ¢opmbl Ilepuoauyeckoil cucTteMbl XUMHUYECKHX 3iemeHToB JI. U.
Menneneesa.

Junamuueckue TaOnMubpl Juis  MojenupoBaHus lleprnoguueckoil  CHUCTEMBI.
DnexTpu3anys Tel U UX B3aUMOJIeiCTBHE.
Jlabopamopuuwiit onvim



MopenupoBanue noctpoenus [leproandeckoi TaOIUIbl XAMUYECKHUX SJIEMEHTOB.
Ilpoghunvusvie u npogeccuonanvno 3Hauumvie I1EMEHMBL  COOEPHCAHUAL.
PannoaktuBHOCTH. Vcmonb3oBaHWE pagMOAKTHUBHBIX HM30TOMOB B TEXHUYECKUX IIEIISX.
PGHTFeHOBCKOG I/I3HyIIeHI/I€ 1 €0 UCITIOJIb30BaAHUEC B TECXHUKE U MCIOUIINHEC. MOI[GJII/IpOBaHI/Ie
KaK METOJIPOrHO3UPOBAHMS CUTYAITUU Ha IPOU3BOICTRE.

Tema 1.3. Ctpoenue BemecTBa

HNonnas xummuyeckas cBsi3b. KaTHoHbBI, X 00pa3oBaHUE M3 aTOMOB B PE3yJIbTATe
mporecca OKHCIIeHUs. AHHOHBI, X oOpa3oBaHME H3 aTOMOB B pe3yJbTaTe Mpolecca
BOCCTaHOBJIEHUs. MOHHAs CBs3b Kak CBA3b MEXKIYy KaTMOHAMH W AHUOHAMU 3a CYET
ANEKTPOCTAaTUYECKOro MpUTshKeHus. Kiaccuukanus MOHOB: MO cOCTaBy, 3HAKy 3apsja,
HaJIMYUIO TUAPATHOM 00010uku. MoHHbIE KpucTainyeckue pemeTku. CBoCTBa BELIECTB C
MOHHBIM TUIIOM KPUCTAJUIMYECKOU PEIIETKH.

KoBanenTHasi xummnueckasi cBsi3b. Mexanu3sm 00pa3oBaHUsl KOBAJIEHTHOW CBSI3U
(0OMEHHBIN U TOHOPHO-aKUENTOPHBII). DNEKTPOOTpHUIIaTeIbHOCTh. KOBaNleHTHBIE MOIIpHAast
U HENoJisApHas CBsA3UM. KpaTHOCTb KOBAJE€HTHOW CBSI3M. MOJIEKYJApHBIE W aTOMHBIE
KpUCTaJUIMYEeCKue pemerku. CBOICTBAa BEIIECTB C MOJEKYJISPHBIMM W aTOMHBIMHU
KPUCTAJUTMYECKUMU PEIIETKAMH.

Mera/uinyeckasas  cBsi3b. MeTauinueckass — KpUCTaJUIMYECKas  pelieTka U
MeTaJUIMYeCKasi XMMUYeCKas CBsI3b. PU3MUECKUE CBOMCTBA METAJIOB.

ArperatHbie COCTOSIHMS BelIeCTB M BOJAOPOAHAasi CBfA3b. TBeppoe, XKUIAKOE U
razoo0pa3Hoe cocTosiHU BellecTB. [lepexo/ BemecTBa U3 0JTHOT0 arperaTHOro COCTOSIHUS B
npyroe. Bonopoanas cBs3b.

Yucroie BemectBa U cMmecu. [lonarne o cmecu BeuniecTtB. ['oMOreHHbIE M
rereporeHHbie cMecu. CoctaB cMeceil: 00beMHasi U MaccoBasi JOJIM KOMIIOHEHTOB CMECH,
MAaccoBas J10J151 IPUMECEH.

JucnepcHble cucrembl. [lonsarne o aucnepcHoi cucteme. JlucmepcHas ¢asza u
mucriepcuoHHast cpena. Knaccmudukamus aucnepcHbsix cucteM. [loHSITHE O KOJUTOMTHBIX
cUCTEMax.

Hemoncmpayuu
Mopenb KpUCTAIIMYECKON PEeIETKU XJI0pUAa HaTpHsl.
O0pa3iibl MUHEPATIOB ¢ MOHHOM KPUCTAJUIMUECKOU PEIIeTKOM: KaJIbIINTA, TAJIUTA.

Mogenu KpuUCTAIIMYECKUX PEHIETOK «CyXOro Ipaay» (Wiu oja), anMasa, rpadura
(wnm kBapma).

[Tpubopb! HA KUAKUX KpUCTAIIAX.
OO0pa3upl pa3IUYHbIX AUCIEPCHBIX CHUCTEM: SMYJIBbCUH, CYCIEH3HM, a’po3oiieH,
resjael u 30JIeu.
Koarymsuus. Cunepesuc. pdext Tunnans.
Jlabopamopuvie onvimuot
[TpuroroBnenue cycrneH3nu kapOoHara Kanbliug B Bojie. [lonyuenue smynbcun
MOTOPHOI'O MacJja.

O3HaKOMJIEHHE CO CBOMCTBAMU JIUCIIEPCHBIX CUCTEM.

Ilpogpunonvie u  npogheccuonanvno 3nauumvie IIEMEHMbL  COOEPHCAHUAL.
[TomApHOCTh CBSI3M M TNONApPHOCTH MousieKyabl. Konnpencanms. Tekydects. Bosroska.
Kpucranmuzanus. Cybnumarus u necyonuMmanus. AHoManuu (U3HUECKUX CBOWCTB BOJIBI.
Kunkue xpuctampl. MuHepaibl U TOPHBIE MOPOABI KaK MPUPOIHBIE CMECH. DMYIbCHH
cycrieH3uu. 3051 (B TOM uuciie a3po3onn) u renu. Koarymsmus. Cunepesuc.

Tema 1.4. Boaga. PacTBopbl. DileKTpoJUTHYECKAS THCCOLMALUS

Bona. PacrBopsbl. PacrBopenme. Boma kak pacrtBopurens. PacTtBopuMocTb
BeulecTB. HachllleHHbIE, HEHACBHIIEHHbIE, IIEPECHILICHHBIE  pPAcTBOPHL.  3aBUCHMOCTB
PAacTBOPUMOCTHUTA30B, )KUJKOCTEH 1 TBEPBIX BEIIECTB OT PA3IUYHBIX (DaKTOPOB.

MaccoBasi 10151 paCTBOPEHHOT' O BELIECTBA.

DJIeKTPOJINTHYECKAs. ~ JAMCCOUMALMS.  OJIEKTPOIUTBI M HEAJEKTPOJMTHL
ONeKTpolMTHYecKasl JUcColMalysa. MeXaHU3Mbl JIEKTPOJIMTUYECKON JTUCCOLMALMA IS
BCHICCTB C pa3sjIMYHbIMU THUIIAMU XUMHYECKOH CBSI3H. FpmpampOBaHHme W HCTUAPATUPOBAHHBIC



noHbI. CTeTeHb MIEKTPOITUTUICCKON Auccorrari. CHITbHBIE U ClTaOble AIeKTposuThl. OCHOBHBIE
MOJIOKEHUSI TEOPUU AJIEKTPOIUTUYECKON aucconuanyi. KucioTbl, OCHOBaHMSI M COJIM Kak
JIEKTPOJINTHL.

Hemoncmpayuu

PacTBOpUMOCTB BEILIECTB B BOJIE.

CobOupanue ra30B METOJIOM BBITECHEHHS BOJIBI.

PacTBOpeHnue B Bojie CepHOM KUCIOTHI U COJIC aMMOHHMS.
OOpa3sibl KpUCTAIOTUIPATOB.

N3roroBiieHUE TUNICOBOM MOBS3KH.

Hcnibrtanue pacTBOPOB 3JIEKTPOIUTOB U HEAJIIEKTPOIUTOB HA MPEMET
JUCCOIMAIMU. 3aBUCUMOCTb CTEIIEHH JIEKTPOJUTUUECKOMN TUCCONUALNN YKCYCHON
KHUCJIOTHI OT pa30aBlieHUs PacTBOpA.

JIBU>KE€HHE OKpAlIEHHBIX HOHOB B 3JIEKTPUUYECKOM
nose. [IpuroroBieHue ;KeCTKOM BOJIbI U YCTPAHEHUE €€
XKECTKOCTU. IOHUTBI.

O06pa3iibl MUHEpaJIbHBIX BOJI PA3JIMYHOTO HA3HAUCHUS.

Ilpakmuueckoe 3anamue

IIpurorosnenue pacTBOpa3a aHHON KOHIIEHTPALIUN.

Ilpogpunvnvie u npogheccuonanvno 3HauuUMble INEMEHMbL COOEPHCAHUAL.
PacTBOpenue kak pu3MKO-XUMUUECKHid Tporecc. TemnoBeie A3QPEKTh MPH PAaCTBOPEHHH.
Kpucrannorugparsl. Pemienne 3agad Ha MacCoBYKO [IOJIFO PacCTBOPEHHOTO BELIECTBA.
[Ipumenenne BOAbl B TEXHMUECKUX IEsAX. JKeCTKOCTh BOABI M CIIOCOOBI €€ yCTpaHEHHUS.
MuHepanbHbI€ BOJBL.

Tema 1.5. Knaccudukanusi HeOpraHmyeCcKuX coeJMHEHU M UX CBOMCTBA

Kucaorsl m ux cpoiictBa. KHCIOTBI Kak 3J€KTPOJNMUTHI, UX KJIacCUPUKALUSA I10
Pa3IMYHBIM IPU3HAKaM. XMUMUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUH AIEKTPOIUTUUECKON
nucconuanui. OCOOEHHOCTH B3aMMOJEHCTBHS KOHLIEHTPUPOBAHHOM CEpHOM M a30THOM
KHCIOT ¢ MeTayiaMu. OCHOBHBIE CIIOCOOBI TTOTYyYEHUS KHCIOTHI.

OcHoBaHus 1 uX cBoiicTBa. OCHOBaHUS KaK AJIEKTPOJUTHI, UX KiacCu(UKaIUs Mo
pa3IMYHBIM  TpU3HAKaM. XHMHUYECKHE CBOMCTBAa OCHOBAaHUM B CBET€ TEOpPUU
AIEKTPOJUTUYECKON JuccolManuu. Pa3nokeHne HEpacTBOPUMBIX B BOJE OCHOBAHUM.
OcHOBHBIE CTTOCOOBI TTOTYYESHHSI OCHOBAHHIA.

Cosmm m ux cpoiictBa. Comu kak snekrtponutTel. Coilu cpeaHue, KUCIble U
OCHOBHbIE. XMMHUYECKHUE CBOICTBA COJIEH B CBETE TEOPUH INEKTPOJIUTUUECKON TUCCOLIUAIIH.
CriocoObI TOJTY4YEeHHS COJICH.

I'upponns cosen.

Oxkcuabl U ux cpoiictBa. ConeoOpa3yroue W HECoJIeo0pa3yroIIue OKCHIBI.
OcHoBHbIE, aM(pOTEepHBIE U KUCTOTHBIE OKCUIBL. 3aBUCMOCTh XapaKTepa OKCHU/IA OT CTEICHH
OKHCJICHUsI 00pa3yroliero ero meraia. XWMHUYECKHE CBOWMCTBa OKCHIOB. [lomyueHue
OKCHU/IOB.

Hemoncmpayuu

BzanmopeicTBue a30THOM U KOHLIEHTPUPOBAHHON CEPHOM KHUCJIOT C METaJUIaMHU.
I'openue pocdopa v pacTBOpeHnE MPOTYKTa TOPEHUS B BOJE.

[Tonyuenue u cBoiicTBa amdoTepHOro TUApOKcHaa. HeoOpaTuMblil THUIPOIH3
KapOu/1a KaabIns.

OOpaTuMBIii THAPOIU3 COJNEH pa3TUYHOIO TUIIA.
Jlabopamopuuvie onvimol

HcnbiTanue pacTBOPOB KHUCIOT MHAMKAaTOpaMu. B3auMojeicTBue METaioB C
KHCJIOTaMH.

B3anMopeiicTBHe KHUCIOT C OKCHIAMH METAIOB. B3amMoaeicTBHE KHUCIOT C
OCHOBAHUSIMHU.

B3anmoneicTBre KUCIOT C COJIAMU.

HcnbiTanue pacTBOpOB LIENOYEH MHAMKATOPAMU. B3auMOAEHCTBUE WIENOUEH C



COJIIMM.

PaznoxeHne HepacTBOpUMBIX OCHOBaHUM. B3auMoaencTBue coseil ¢ MeTaJIaMH.

B3anmoneiictBue coneit apyr ¢ Apyrom. ['uapoaus3 cosieid pa3imyHoro TUma.

Ilpoghunvnvie u npogheccuonanvno 3nauumeple nemenmsl cooeprcanus. llpasuna

pa3baBieHus] CEpHON KHUCIOTHL. Vcmonb3oBaHHE CEPHOM KHUCIOTHI B MPOMBIIUIEHHOCTH.
Enxue menoun, ux MCIonb30BaHUE B TPOMBIIIUICHHOCTH. ["anieHas u HeralieHasi u3BeCTh, UX
MIPUMEHEHUE B CTPOUTENLCTBE. [ UIic 1 anedacTp, TUIcCOBaHUeE.

[Tonsarue o pH pactBopa. KucnoTtHas, menoyHas, HelTpajabHas cpesia pacCTBOPOB.

Tema 1.6. XuMu4yeckue peakuuu
Knaccnpukanuss XuMu4YeCKUX peakuuii. Peakinuu coequHEHUs, pa3IokKEHHUS,
3aMenieHus, oomena. Karanutuueckue peakuuu. OOpatuMbie U HEOOpaTHMBIE PEAKIUH.
I'oMOreHHbIE M TeTepOreHHbIE peaKUUu. JDK30TEPMUYECKUE U IHAOTEPMHUUECKUE PEaKLIUH.
TemnoBoit 3 pext xummuyecknx peakuuil. TepMoXuMUYeCKre ypaBHEHHS.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHBIE peaKuuu. Crenenp OKHCJICHUS.
Oxucnautens M BOcCTaHOBJIEHUE. BoccTaHOBUTENb M OKHUCIEHHE. METOH 3JIEKTPOHHOTO
OanaHca 7151 COCTaBJIEHUS YPaBHEHUI OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
Cxopoctb xumMHu4eckux peakuuii. [loHATHE O CKOPOCTM XMMHYECKHX pEaKLUU.
3aBUCUMOCTh CKOPOCTM XMMHYECKMX PpEaKLMil OT pas3auuHbIX (DAKTOPOB: IMPUPOJIBI
pearupyrouux BellecTB, UX KOHLEHTPALUU, TEMIIEPATYpPbl, TOBEPXHOCTU CONPUKOCHOBEHUS U
HCII0JIb30BAHUS KaTAJIN3aTOPOB.
O0paTtumocTh XuMHYeckMX peakuuii. OOpaTuMble U HeEOOpaTHUMbIE PEAKIUH.
XUMHUECKOE PABHOBECHE U CIIOCOOBI €r0 CMEILIEHHS.
Hemoncmpayuu
[TprMepbl HEOOpAaTUMBIX peaKIMi, HAYIIHUX ¢ 00pa30BaHUEM OCaJIKa, ra3a Win
BO/Ibl. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT IPUPO/Ibl PEarupyIOLINX BEILIECTB.
B3anmosieiicTBue pacTBOPOB CEPHOI KUCIIOTHI C PacTBOpaMH THOCYJIb(ara HaTpus
Pa3IMYHON KOHIIEHTPAIUK 1 TEMIIEPATYPBHI.
Mogenb KUMAIero cios.
3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMH OT IIPUCYTCTBHS KaTaIM3aTopa Ha IpUMEpe
pa3oKeHus EPOKCHIA BOLOPO/IA C TOMOILBIO JUOKCH/Ia MApTaHIla U KaTalassl.
Mopens aneKkTpousepa.
Mogenb 27€KTpOAN3HON BaHHBI IS TIOJYYEHUS alfOMUHNA. MOJeNnb KOJIOHHBI
CHHTE3a aMMHaKa.
Jlabopamopuvie onvimot
Peakuust 3amernienyst Meiu 5KeJI€30M B pacTBOpPE MEAHOI0 Kyropoca. Peakiuu,
uaymue ¢ 00pa3oBaHUEM 0CajiKa, Ta3a U BOJIBL.
3aBUCHUMOCTb CKOPOCTH B3aWMOJEWCTBUS COJITHOM KHMCIOTBI C METaulaMH OT HX

IIPUPOJBI.

3aBUCHUMOCTh CKOPOCTH B3aMMOJEHCTBHMS IIMHKAa C COJISHOM KHCJIOTOM OT ee
KOHLIEHTPALUH.

3aBUCUMOCThL CKOpocTH B3ammojeicTBust okcuaa meau (I1) ¢ cepHoit kucmoToi ot
TEMIIEPATypHI.

Ilpogpunvnvie u npogeccuonanvno 3navumoie nemenmeol cooeprycanus. Ilonstue
00 3ieKTposu3e. DJEKTPOJM3 PACIIaBOB. OIJIEKTPOJHM3 PACTBOPOB. DIEKTPOIUTHUYECKOE
nonydyeHue amomuHud. IIpakTnueckoe npuMeHeHHe HJeKTpoau3a. [ampBaHOILIACTHKA.
I"anpBanocTerus. PagunupoBaHue BETHBIX METAIIIIOB.

Karamn3. T'OMOreHHele M TETEpOTE€HHbIE  KaTanu3aropbl.  [IpomMoOTOpBL.
Karanutuaeckue siipl. UHrHOUTOPHI.

ITpon3BOACTBO aMMHaKa: ChIPbE, alinaparypa, Hay4Hble TPUHIHUIIBL.

Tema 1.7. MeTaliibl H HEMETAJLJIBI
Metaniabl. OCOOEHHOCTH CTPOEHHUSI aTOMOB U KpucTayioB. dusnyeckue cBOWCTBA
MetaiioB. Knaccudukanys MeTaioB 1Mo pa3IudyHbIM MpU3HAKaM. XUMUYECKHE CBOMCTBA
METAJUIOB. DIEKTPOXUMUYECKUN PsIJT HANIPSDKEHU MeTayuioB. MeTtamuioTepMust.
O6mue  crnocoOsl  momydeHuss  MetauioB.  [loHsiTME O  MeTaulyprum.



[Iupomeramnyprusi, TUAPOMETAUIYPTUsT M dJIeKTpoMeTauryprus. CruiaBbl 4YEpHBIE H
LIBETHBIE.

Hemeranabl. OcobeHHOCTH cTpoeHUs aToMOB. HemeTamisl — MpocThie BEIIecTBa.
3aBUCUMOCTb CBOICTB TaJIOT€HOB OT MX IIOJIOKEHHsSI B IEPUOIUYECKON CHUCTEME.
OxucnurenbHble M BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTH OT MX
IIOJIOKEHUS B ALY 3JIEKTPOOTPULIATEIBLHOCTH.

Hemoncmpayuu
Komnexnus MmeTamios.

B3zauMopeiicTBue MeTaioB ¢ HeMeTauIaMu (eJie3a, IMHKA U aJIIOMUHUS C CEpOH,

IIOMHHMS C HO/I0M, CYpPbMBI C XJIOPOM, TOPEHUE KEIIE3a B XJIOPE).
['openne MeTamaoB. AJTIOMUHOTEPMHUS.

Komneknust nHemerayuioB. [openne HemeramioB (cepbl, (ocdopa, yris).
BoiTecHeHne MeHee aKTHUBHBIX TajJOr€HOB M3 PAacTBOPOB HMX cojeil Ooiee akTUBHBIMU
rajJloreHaMu.

Mopenb NpOMBIIUIEHHON YCTaHOBKU ISl TPOM3BOJCTBA CEPHOM KUCIOTHL. Mojenb
neuyn Juis oOxura us3BecTHsKa. Koueknuu NpoayKIMid CHJIMKAaTHOM IPOMBIIUIEHHOCTU
(crekina,papdopa, pasHca, IeMeHTa pa3InIHBIX MAPOK U Jp. ).

Jlabopamopnusie onvimot

3akajka U OTIYCK CTajH.

O3HakoOMJIEHHE CO CTPYKTypamH ceporo u Oenoro uyryHa. Pacmo3naBanue pyn
xKenesa.

Ilpakmuueckue 3anamus

[Tonyuenue, cobupanue U pacrio3HaBaHUE ra3oB. PerneHne 3KCrepUMEHTATbHBIX
3a/1a4.

Ilpogpunvuvie u npogheccuonanvno 3HauuMvle IIEMEHMbL  COOEPHCAHUA.
Koppo3uss MetannoB: XuMUYecKass M AJIEKTPOXMMHUYECKass. 3aBUCUMOCTb CKOPOCTHU
KOpPpO3UU OT YCJIOBUW OKpyxKaromieil cpenpl. Knaccudukanus Koppo3ud METalIoB IO
pa3nuyHbIM npu3Hakam. CriocoObI 3aIUTH METAIUIOB OT KOPPO3HH.

[Ipou3BOACTBO YyTr'yHa U CTaJIH.

[TonyyeHnne HeMeTalUIOB (PAKIMOHHOW TEPErOHKON IKHIKOTO BO3AyXa U
UIEKTPOIM30M PaCTBOPOB MM PACIUIABOB MIEKTPOJIUTOB.

CunukartHasi IpOMBIIIIIEHHOCTh. [[pon3BOCTBO CEpHOMN KMCIOTHI.

PA3JEJI 2.
OPTAHMYECKASA XUMUA
Tema 2.1. OcHOBHBIC IOHATHS OPrAaHUYECKOM XUMHH ¥ TEOPHS CTPOCHUSI OPraHNYeCKHUX

coeIMHEeHH

IIpeamer opranmyeckoit xumuu. [Ipuponnsie, HUCKYCCTBEHHBIE U CUHTETUYECKUE
opranuyeckue seniectBa. CpaBHEHUE OPraHMUYECKHUX BEILIECTB C HEOPraHUYECKUMH.

BaneHTHOCTE. XHMMHYECKOE€ CTPOCHHE KaK IOpPANOK COCIMHEHHS aTOMOB B
MOJIEKYJIBI T10 BaJIECHTHOCTH.

Teopusi crpoennsi oprannyeckux coeauHenuii A. M. ByriepoBa. OcHOBHBIE
MIOJIOKEHHSI TEOPUU XUMUYECKOTO CTpoeHus. Mzomepust 1 n3oMepbl. XUMHUYECKHE (POPMYJIBI
Y MOJIEJIA MOJIEKYJI B OPTraHUYECKOW XUMUMU.

Knaccupukauusi opranmveckux BemecTB. Kiaccuduxanuss BemecTB 1o
CTPOEHUIO YIJIEPOJIHOTO CKeleTa U HalW4uio (YHKIMOHAIBHBIX rpynmn. ['omosnoru u
romonorus. Hauana nomenknatypsl IUPAC.

Kuaccupukanuss peakuuii B oprannyeckoil xumum. Peakunn nprcoeanHeHus
(ruapupoBaHMsl, TaJIOTEHUPOBAHMSA, THMIPOraJIOTEHUPOBAaHUA, TuUAparauuu). Peakuun
OTLICIUIEHUs  (JETHIPUPOBAHUS, JETUAPOraJIoTeHUPOBAHMs, Jeruaparanuu). Peakuuun
3ameleHus. Peakunu uzomepusanuu.

Hemoncmpayuu
Mogenu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIUHEHUN.

KauectBeHHOe 0OHapykeHue yriaepojaa, BOAOpPOJa U XJOpa B MOJEKyJIax

OpPraHUYECKUX COCIUHEHUM.



Jlabopamopnwiii onvim
N3roroBiieHne Moaenein MOJIEKY OpraHUYE€CKUX BELIECTB.

Ilpogunvuvie u npogheccuonanvno 3Hauumvie 3IJ1EMEHMbL  COOEPHCAHUA.
[TonsTue o cybcTpare u peareHre. Peakiiuu OKHCICHUS U BOCCTAHOBJICHHSI OPTaHHMYECKHUX
BeuiectB. CpaBHeHME KIacCU(pUKALWM COCAMHEHUH U Kilaccu(UKAMM peakiuii B
HEOPraHUYECKOU U OPraHUYECKON XUMHUH.

Tema 2.2. Yri1eBoa0poabl U UX IPUPOAHBIE HCTOYHUKHI

AJIKaHbl. AJIKaHBl: TOMOJIOTUYECKUHN pPsl, U30MEPUS M HOMEHKJIATYpa aJIKaHOB.
XUMHUYECKHE CBOWCTBA alKaHOB (METaHa, 3TaHA): T'OPEHME, 3aMELICHHE, DPA3JI0KEHUE,
nerugpuposanue. [ IpuMeHeHne akaHOB Ha OCHOBE CBONCTB.

AJIKeHBbI. DTUJIEH, €0 IOJIy4eHUe (JETUAPUPOBAHUEM 3TaHA, JENOJUMeEpU3alen
nojausTUiIeHa). ['omonoruueckuil ps, “3oMepHsi, HOMEHKJIAaTypa ajlKeHOB. XHMHUYECKUE
CBOWCTBA 3TWJICHA: TOPEHUE, KAUeCTBEHHbIE peakiuu (oOeciBeunBaHre OpOMHON BOJBI U
pacTBOpa IepMaHraHaTa Kajaus), ruaparanus, noiumepusauus. Ilpumenenune sTuieHa Ha
OCHOBE CBOMCTB.

Juennbl U Kaydyku. IloHaTHe 0 IueHax Kak yrieBOAOpOAax C AByMsS JBOMHBIMU
cBs3aiMu. CompspKeHHBIE JMEHbl. XHWMHUYECKHe CBoiicTBa OyraameHa-1,3 u um3ompeHa:
obecuBeurBaHue OpOMHOM BOJBI M TOJMMEpHU3alus B Kayuyykd. HarypanpHblii u
CUHTETHYECKHE KayuyKku. Pe3nuHa.

AJKuHBI.  AneruwneH.  XMMHYECKME  CBOMCTBAa  alleTWIEHA:  T'OPEHHE,
oOecuBeyrBaHWe OpPOMHOW BOJIBI, MPHCOCIWHEHUH XJIOPOBOIOpPOJA U THIPATAIHSL.
IIpumeHneHue alieTUIIEHa Ha OCHOBE CBOMCTB. MeKKilaccoBast U30MEpUs C aJIKaJIUEHAMU.

Apenbl. ben3on. Xumuueckue cBoNCTBa O€H301a: FOPEHHUE, PEAKLUN 3aMELECHUS
(rasiorenupoBaHue, HUTpoBaHue). [I[pumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpuponHble HCTOYHMKH YIJIeBOAOPOAOB. [IpuponHblil ra3: coctaB, IpUMEHEHUE
B Ka4eCTBE TOILIMBA.

Hedts. CocraBunepepadbotka Heptu. Ileperonka nepru. HegrenpoayKkTsl.
/emoncmpayuu
['openue MeTaHa, 3TUIIECHA, AallETHIICHA.

OTHolIeHne MeTaHa, STUJICHA, alleTUiIeHa 1 O€H30J1a K pacTBOpaM IiepMaHIraHaTa Kajlus
1 OpOMHOI BOJIE.

[Tomyuenne »oSTuieHa peakuued JAeruapaTallid — JTaHoJa, aleTWIeHa —
TUAPOIN30M KapOuia KaiabIusl.

Pa3znoxeHne kaydyyka Ipu HarpeBaHUM, HUCIBITAHWE IMPOLYKTOB pa3jOKEHUS Ha
HEeNpeeNbHOCTb.

Komnexnust o6pasuoB Hedptu u HedrenpoaykroB. Komnekius «KamenHslit yroias u
MPOYKIINS KOKCOXUMHUYECKOTO TPOU3BOJICTBAY.

Jlabopamopuvie onvimuot
O3HakoMJIeHHE ¢ KOJUIeKIMeW o0pa3loB HEPTH U MPOAYKTOB €€ MepepadOTKH.
O3HakoMJIEHHE C KOJUIEKLIMEH KaydyKoB U 00pa3liaMu U3AETUi U3 pe3uHbI.

Ilpogpunvnvie u npogeccuonanvno 3HauUMbIE INEMEHMbBL  COOEPIHCAHUAL.
ITpasuio B.B.MapkosaukoBa. Kinaccudukanus u Ha3HaueHne kayuykoB. Knaccuukarus u
Ha3HayeHHUe pe3uH. BynkaHuszanus kayuyka.

[TomyueHue aneTuieHa NUPOIM30M MeTaHa U KapOuWIHBIM criocobom. Peaxius
MoJIMMEpU3aluu BUHWIXJIOpUIa. [ToMMBHHIIXIIOpU M ero nmpuMeHeHue. Tpumepusanus
areTuieHa B OeH30I1.

[TousiTue 006 okcTpakuuu. BoccraHoBieHue HUTpPOOEH307a B AHWIMH.
I'omonoruueckuii psan apesos. Tonyous. HutpoBanue Toiryona. Tporuir.

OcHoBHBI€ HaNpaBJIeHNs TPOMBILUIEHHOM epepaboTKU IPUPOTHOTO
raza. [lomyTHbli HeTsAHOM a3, ero nepepadoTKa.

[Ipouecchl  MPOMBIIUIEHHON  mnepepaboTKu HEPTH: KPEKUHT, pUDOPMHHT.
OxTaHoBO€ YMCI0 OEH3MHOB U IIETAHOBOE YHCIIO IU3EIbHOTO TOILIMBA.

Kokcoxumuueckoe Nponu3BOACTBO U €r0 MPOTYKIIHS.

Tema 2.3. Kucaopoacoaep:kaunue opranm4yeckie coeIMHeHn st
Couptsel. Tlonyuenue sTaHona OpoOKEHHEM TJIOKO3BI M THApATAIMed STHIICHA.



I'unpokcunpHas rpymnmna kak ¢yHKIHOHaibHas. [loHSTHE O TpenenbHBIX OJIHOATOMHBIX
cnuprax. XUMHUYECKHE CBOWMCTBA JTAaHOJA: B3aUMOJACHCTBHE C HATpUeM, OOpa3oBaHUE
MPOCTBIX U CJOXKHBIX 3(pHUpPOB, OKHcIeHHe B anblaerun. [IpuMeHeHne »TaHojla HA OCHOBE
CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS JIsl OpraHU3Ma YeJI0BEeKa U MPEIypeKIeHUE.

['uueprH Kak npeacTaBUTENb MHOTOATOMHBIX CIMPTOB. KauecTBeHHas peakuus Ha
MHOT'0aTOMHBIE CIUPTHL. [ [pMeHeHue riuiepuHa.

®enou. Gusznueckre 1 XuMUYeCKUe CBOMCTBA PpeHosa. B3anMHoe BiIMsiHEE aTOMOB
B MOJIeKyJie (peHoma: B3aMMOJCHCTBHE C THUAPOKCUAOM HATPUS U A30THOH KHCIOTOM.
[Ipumenenue ¢heHoa Ha OCHOBE CBOMCTB.

Aabaernabl.  llonstue 00  anpaerujgax.  AubpaerujHasi — Trpynma — Kak
¢dbyukuonanpHas. PopMmalberu]l U €ro CBOWCTBA: OKHUCIEHHE B COOTBETCTBYIOIIYIO
KHMCJIOTY, BOCCTaHOBJICHME B COOTBETCTBYIOIIMKM crnupT. IlomydeHue anbaeruios
OKHUCJIGHHEM COOTBETCTBYIOLIUX CHUPTOB. lIpumMenenue dopmanbaeruia Ha OCHOBE €ro
CBOMCTB.

Kap6onoBble kuca0Thl. [loHsTHe 0 KapOOHOBBIX KucioTax. KapOokcuiabHas
rpynna kKak (yHKIHOHANbHAs. [ OMOJOTHYECKH PSI TPEISIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCHOT. [lomyueHne KapOOHOBBIX KHCJIOT OKHUCJIEHHEM  aJIbJETHJIOB.
XUMHUUYECKHE CBOMCTBA YKCYCHOM KUCIIOTBI: O0IIIKME CBOMCTBA C MUHEPAJIbHBIMU KUCIOTaMU U
peakuus stepudukanuu. [I[puMeHeHne yKCyCHOM KHCIIOTHI HAa OCHOBE CBOMCTB. Briciine
YKUPHBIEC KACTIOTHI HA IPUMEPE NAITbMUTHHOBOM 1 CTEAPUHOBOM.

Cnoxunbie 3¢upbl 1 kupbl. [lomydenue croxHbIX 2(QUPOB peakuuen 3TepurKaImm.
Crnoxuble 3(hUpbI B IPUPO/IE, MX 3HAUeHHE. [ [prMeHeHue CII0KHBIX 3(hDMPOB Ha OCHOBE CBOMCTB.

Kupsr kak cnoxubie 3¢upsl. Knaccudukarmst xupoB. XUMHUECKHE CBOMCTBA KHUPOB:
THJIPOJINA3 ¥ TUIPUPOBAHUE KUJIKHUX KUPOB. [[prMeHeHne upoB Ha OCHOBE CBOMCTB. MbLa.

YraeBoabl. VYTrieBonbl, HX KJIacCU(pUKalusa: MOHOcaxapuabl (TJIHOK03a,
bpykTO3a), TMcaxapuIsl (caxaposa) v MmojJucaxapuisl (Kpaxmai i MeJUII0JI03a).
['mroko3a — BeIIECTBO C JIBOWCTBEHHOW (yHKIMEH — ajbIeruaoCrupr.

XUMUYECKHE CBOMCTBA TJIIOKO3bI: OKHCIEHUE B INIFOKOHOBYIO KUCIJIOTY, BOCCTAHOBIIEHHE B
copOut, cnuproBoe Opoxenue. [Ipumenenue riroko3sl Ha OCHOBE CBOMCTB.

3HaueHHE YIJIEBOJIOB B JKMBOW NPUPOJIE M KU3HHU uenoBeka. [loHATHe o peakiusix
MOJUKOHJCHCAIMM M THAPOJAM3a Ha IPUMEpPEe  B3aMMOIPEBPALICHUMN:  IJIIOKO3a
U Ll monucaxapu.

Hemoncmpayuu

Oxucnenue cnupTa BajabIeTu/.

KauecTBeHHbIE peaKLiny HA MHOTOATOMHBIE CIIUPTHI.

PactBopumocTh QeHona B Bojae Hpu OOBIYHOM TemIiieparype u
HarpeBaHuu. KauecTBeHHbIe peakiuy Ha (peHO.

Peakuus cepedpsiHOro 3epKaiia ajnbJIeru10B U IITFOKO3bI.

OKHCIIeHHe allb/ICTHIOB U TIIFOKO3bI B KUCIOTY € MOMOIIbI0 ruapokcuaa meau (11).
KauectBennas peakuus Ha kpaxmai. Komiexius agpupHbIx Macen.

Jlabopamopuvie onvimuol

PactBopenue rimiepuHa B Boje W B3aumojencTBue ¢ rugpokcuaom meau (11).
CBoiicTBa YKCYCHOM KHCJIOTBI, OOIIME CO CBOMCTBAMHM MMHEPAIbHBIX KHUCIOT.
Jloka3aTenbCTBO HEMPEEIbHOI 0 XapaKTepa JKUJKOT0 )KHUpa.

B3aunmogzeiicTBue rioko3sl U caxaposbl ¢ ruapokcuaom mean (11). KauecrBennas
peaxius HaKkpaxMal.

Ilpopunvuvie u  npogpeccuonanvno 3nauumvie  IIEMEHMbL  COOEPHCAHUA.
MeTunoBslii CIUPT U €r0 HUCHOJIb30BAHUE B KAYECTBE XMMHUYECKOTO ChIpbsi. TOKCHYHOCTh
METaHOJIa U TpaBUiIa TEXHUKH OE30MacHOCTH MpU paboTe ¢ HUM. DTUIICHTIUKOIb U €ro
npuMeHeHne. TOKCHUHOCTh STUJICHIJIMKONIS U MpaBujia TEXHUKN O€30MacHOCTH MpU paboTte
C HUM.

[Tonyuenue ¢eHona W3 NPOAYKTOB KOKCOXMMHYECKOTO IPOM3BOJCTBA U U3
6ensona. [lomukonnencamus dopmanbaeruaa ¢ GpeHonoM B peHonodopmaabaeTruaHyI0
CMOIY.

Aueranbnerun. [lonartue o keToHax Ha nmpuMepe aneToHa. [I[pumeHeHue aneToHa B
TEXHHUKE U IPOMBIIIJIEHHOCTH.



MHuoroob6pa3ue KapOOHOBBIX KHCJIOT (IIaBEeJIEBOM KHUCIOTHI KaK JIBYXOCHOBHOM,
aKpUIIOBOH KHUCIIOTHI KaK HENpeAeIbHON, OEH30MHON KHCIOTHI KaK apOMaTHUECKOMH).

[TnenkooOpasyromue Macia. 3aMeHa JKUPOB B TEXHHMKE HEIMUILEBBIM ChIPHEM.
CuHTeTHYeCK1E MOIOIIUE CPE/ICTBA.

MornouHokucnoe 6poxkeHue riroko3sl. Kucinomonouynsie npoaykTsl. CuiaocoBaHue
kopMoOB. HutpoBanue nemntoinnossl. IIupokcuimH.

Tema 2.4. A3oTcoaep:kanue opranudeckue coequnenus. [losmmepsnl

Amunbl. [lonstue 06 amuHax. AnnpaTHUecKue aMHUHBI, WX KIACCUPHUKAIMS H
HOMEHKJIATypa. AHWIMH Kak oOpraHudeckoe ocHoBaHue. IlonydeHue aHuinmHa U3
HuTpoOeH3ona. [IpuMeHeHne aHuIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCJIOTBI.  AMHUHOKHUCIOTBI Kak  aM(oTepHble  IU(PYHKINOHAIbHbIE
OpPraHUYECKUE COeAUHEHUs. XHMMHMYECKUE CBOMCTBA AMMHOKHUCIIOT: B3aMMOJEHCTBHE C
11eJI0YaMHU, KUCIIOTaMH M IPYT € ApYroM (peakius nojimkonaeHcauun). [lentunxas cBssp u
nosinnenTtuabl. [I[pumeHeHre aMuHOKUCIIOT Ha OCHOBE CBOMCTB.

Beaxu. IlepBuuHas, BTOpUYHAs, TPETHYHAs CTPYKTYphbl OeskoB. XHUMHUYECKHE
CBOMCTBa OEJIKOB: TOpEHHUE, JIeHATypalus, FMApPOJIn3, [IBETHbIE peakuuu. buonornueckue
GbyHKIIHN OEIKOB.

IMosmmepsl. benku u nonucaxapuipl Kak OMOIOIUMEPHI.

IInacrmacepl.  [lonmydyeHne — moimMMepoB  peakUMeld — MOJMMEPH3ALUM U

MTOJINKOHIEHCALIUH.

TepMorulacTu4HbIE U TEPMOPEAKTUBHBIE IIacTMAcChl. [IpeacraBureny nmiactmace.

BoJjiokna, ux kiaaccudukanus. [lonydenue BosnokoH. OTaeIbHbIE TPEICTABUTEIN
XUMHYECKHUX BOJIOKOH.

Hemoncmpayuu

B3aumopneiicTBue aMmMuaka U aHWIMHA C COJSTHOM KUCIOTOW. Peakuys aHunmHa ¢
OpOMHOI BOJIOH.

JlokazarenbcTBO Hamuuus (YHKUMOHAIBHBIX TPYNII B  pacTBOpax
aMUHOKHCIIOT. PacTBOpeHne 1 ocaxieHne OEIKoB.

L{BeTHbIE peakiy OENIKOB.

I'openue nTuubero nepa u MEepCTIHOW HUTH.

Jlabopamopuvie onvimuol

PactBopeHue 6enkoB B BOjIE.

OO0Hapy:xeHue 0eNKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jenarypauust pactBopa Oeika KypUHOTO Silla CHUPTOM, pPAacTBOpPAMU COJIEH

TSDKEJIBIX METAJJIOB U IIPU HAaTPEBAHUU.
Ilpakmuueckue 3anamus
Pemenne 5SKCIEpUMEHTANBHBIX 3374 Ha WAEGHTU(HUKALUI OpPraHUYeCKuX
coeMHeHN. Pacrio3HaBaHue macTMace v BOJIOKOH.

Ilpogpunvnvie u npogeccuonanvho 3HauuMble INEMEHMbL  COOEPHCAHUA.
AMuHOKanpoHoBasi kuciaota. KampoH kak npeacTaBUTeNb IMOJIMAMUIHBIX BOJOKOH.
Hcnonb3oBanue  rugponusa  OelkoB B MpOMbIIUIEHHOCTH.  [lonmuBuHMIXIOpUT,
nonurerpadropatuiieH (tediioH). denonopopmanbaeruanbie ImiacTMaccesl. Llemtymounn.
[IpoMBIIITIEHHOE TPOU3BOJICTBO XUMUYECKUX BOJIOKOH.






3. TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu coaepxaHusg 00IEOOPa30BATEIBHOIO MpeaMeTa «XUMHS»

B

npeaenax ocBoeHust OIIOIT CIIO IITKPC mo mpodeccun CITIO 35.01.13 «Tpakropuct-
MaIIUHUCT CEJIbCKOXO35UCTBEHHOTO TMPOU3BOJCTBAY Ha

06p330BaHI/I${ MaKCHUMaAJIbHasA yqe6Ha$1

npodwmis cocrtasnsier: 171 gac.

Harpyska

Oase

3.1 TemaTu4ecKuii mJIaH

OCHOBHOI'O
CTYACHTOB C YYCTOM TEXHHUYECKOI'O

o0miero

HaumeHoBaHue pa3/iesioB U TeM Bcero N3 nux Bueayn.
ayJIUTOPHBIX cam.
4acoB Teopern B ¢popme padora
yeckue | JIII3 | mpakTuuyeckoi
3aHATHS MOJATOTOBKH
BBEJEHUE 2 2
Pa3znen 1. O6mas u Heopranuyeckas 70 50 20 18 37
XHUMHUSA
Tema 1.1. OcHOBHBIC TOHATHS U 6 4 2 2 4
3aKOHBI XUMUHU
Tema 1.2. [leproanueckuii 3aK0H U 8 7 1 2 4
[lepuoauyeckas cucTeMa XUMHUYECKHX
snementoB JI. YI. Mennaeneepa u
CTPOCHHUE aToMa
Tema 1.3. CtpoeHue BelecTa 10
Tema 1.4. Bona. PactBopbI. 8 4
DNEeKTPONUTUYECKAs TUCCOIHALIUS
Tema 1.5. Knaccuduxauus 12 7 ) 2 6
HEOPraHWYECKUX COSAUHEHHUN U UX
CBOICTBA
Tema 1.6. Xumnueckue peakuu 14 11 7
Tema 1.7. MeTaisl B HEMETaJLIbI 12 7
Pazaen 2. Oprannyeckasi XuMusi 42 26 16 12 20
Tema 2.1. OCHOBHEIE TOHATUS 5 4 1 2 4
OpraHUYECKOM XUMHUU U TEOPUS
CTPOEHHS OPTaHMYECKUX COCMHEHHN
Tema 2.2. YrieBogopoas! u UX 12 8 4 3 5
MPUPOHBIE UCTOUHUKU
Tema 2.3. Kucnopoacoaepxaiue 13 8 5 4 5
OpraHMYeCKHUe COeTMHEHUS
Tema 2.4. Azorconepxariue 12 6 6 3 6
OpPraHUYECKUE COCTMHEHHUS.
Bcero: 114 78 36 30 57
MaxcumanvHas yieonas naepyska — 171 uac,
6 mom yucie obszamenvuas
ayoumopnas nacpysxa — 114 yacos,
camocmosmenvHas paboma — 57 yacos.
B ¢popme npaxmuueckoii noocomoexu — 30
4acoe.




4. MIPUMEPHBIE TEMbBI PE®EPATOB (JIOKJIAJIOB) U UHAUBUAY AJIBHBIX
INPOEKTOB
1. buorexHoorus U TeHHast HHXKeHepus — TexHosioruu XX| Beka.
2. HaHOTEXHOJOTHsS KaK MPUOPHTETHOE HANpaBJICHUE PA3BUTUS HAYKU M TPOU3BOJCTBA B
Poccuiickoii ®enepanni.
3. CoBpeMeHHbIE METO/bI 00€33apa’KMBaHKs BOJBL.
4. AnnoTponusi MeTaJlJIoB.
5. XKuzup u gesrenpHocTh JI. 1. MeHpaeneena.
6. «I[lepnonnyeckomy 3akoHy Oyaylee He TPO3UT pa3pyILIEHUEM. . .>»
7. Cunres 114-ro snementa — TpuyMdp poCCUNHCKUX (PU3UKOB-SAEPILIUKOB.
N3otomsl Bomoposa.
8. Hcnonp30BaHNe PaiOAKTUBHBIX U30TOMOB B TEXHUYECKUX IIETISX.
PeHTreHoBcKoe N3Iy4eHne U ero UCIOoJIb30BaHUE B TEXHUKE U ME/IULIUHE.
9. Ilnasma — 4eTBEpPTOE COCTOSHUE BEILLECTBA.
10. AmopdHbIe BemecTBa B MpUPOJIe, TEXHUKE, OBITY.
11. Oxpana oxpyxawIliell cpeapl OT XHUMHUYECKOro 3arps3HeHus. KonudecTBeHHbIE
XapaKTEPUCTHKH 3arpsi3HEHUS OKPYKaroIled cpeibl.
12. IlpumeHeHue TBepIOro 1 razoodpasHoro okcua yriepoaa (V).
13. 3amuTa 030HOBOr0 3KpaHa OT XUMHUECKOTO 3arpsI3HEHHUS.
14. I'pybommcriepcHble  CHCTEMBI, WX KilacCU(UKalus W  HCIOJIb30BaHHE B
npodeCcCHOHATIBLHOM 1EATEIbHOCTH.
15. Kocmernueckue reinu.
16. [IpuMeHeHue CyCeH3Ui U SMYJIbCHI B CTPOUTENIbCTBE.
17. MuHepaiibl ¥ TOpHbIE TOPO/IbI KAK OCHOBA JIUTOC(EPHI.
18. PactBOpbI BOKpyYT Hac. THUIIbI pacTBOPOB.
19. Bosia kak peareHT u cpesia Juisi XUMHYECKOT0 ITpolLecca.
20. XKwuznsb u pearenpHocTh C. AppeHuyca.
21. Bxuitag 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPHH JIEKTPOIUTHUECKON TUCCOIHALINH.
22. YcTpaHeHHe )KEeCTKOCTH BO/Ibl HA IPOMBIIITIEHHBIX PEIIPUATHIX.
23. CepHast KMCIIOTa — «XJIEO XUMUYECKOW ITPOMBIILIIIEHHOCTH.
24. Vcnonb30BaHWE MUHEPAJIbHBIX KUCIIOT HA MPENPUATHAIX Pa3InIHOTI0 IpOQUIIs.
25. Okcupl ¥ CONM KaK CTPOUTENbHbIE MaTepUaIbI.
26. Uctopus rurca.
27. IloBapeHHast cOb KaK XMMHUECKOE ChIPhE.
28. MHoroiukuit kKapOoHAT KaJdbLus: B IPUPO/JIE, B IPOMBIIUIEHHOCTH, BOBITY.
29. Peakuiuu ropeHus Ha IPOU3BOJICTBE U B OBITY.
30. BuptyanbHoe MOJeTMpOBaHIE XMMUYECKHX MPOLIECCOB.
31. DnexTposin3 pacTBOPOB AIEKTPOIUTOB.
32. DNeKTpOoIIN3 pacIuIaBOB JIEKTPOIUTOB.
33. IlpakTuueckoe NpPUMEHEHHE JJIEKTPoJIM3a: padUHUpPOBAHUE, TalbBaHOIIIACTHKA,
rajibBaHOCTETHUSl.



34. Uctopus mojiydeHus U NpOU3BOJICTBA ATFOMUHUSA.

35. DAEKTPOIUTHYECKOE TIOTYUYEeHUE U pahUHUPOBAHHUE MEIH.

36. Kuzup u gesarenbHOCTh 1. J{9BH.

37. Ponp MeTamsioB B UCTOPUU YEJIOBEYECKOW HMBMIM3AaUMU. VICTOpHS OTedecTBEHHOMH
yepHOoU MeTasuryprur. COBpeEMEHHOE METAJTYPTrUYECKOE IPOU3BOACTBO.

38. Hcropusi 0T€4eCTBEHHOM LBETHOM METAUIypruu. Poib METalIoB M CIUIAaBOB B Hay4yHO-
TEXHUYECKOM IPOrpecce.

39. Koppo3ust MEeTasuioB ¥ CriocoObl 3alUTHl OT KOPPO3HH.

40. uepTHbIE WK 0JarOopOIHBIC Ta3kl.

41. Poxxaroniye coyid — TajlOreHBl.

42. VcTopust BEICKOM CITUYKH.

43. Uctopusi BOSHUKHOBEHHUS U PA3BUTUSI OPraHUYECKOM XUMUH.

44. Kuznsp u gearenbHocTh A. M. bytieposa.

45. Butanusm u ero Kpax.

46. Ponb OTEYECTBEHHBIX YYEHBIX B CTAHOBJIECHUHM U PA3BUTUUM MHPOBOM OPraHUYECKOU
XUMUU.

47. CoBpeMeHHbIE IPEICTABICHHS O TEOPUU XUMUUECKOTO CTPOCHHS.

48. DKOJOrM4€eCKHE acTIeKThl UCII0JIb30BAHNUS YTIIEBOLOPOIHOIO ChIPbSL.

49. DKOHOMHYECKHE AaCHEKThl MEXIYHAPOJHOIO COTPYJHHMYECTBA IO HCIOJIb30BAHUIO
YIJIE€BOIOPOAHOIO CHIPBS.

50. WcTopus OTKPBITHS U pa3paOdOTKHU ra30BbIX U HEPTIHBIX MECTOPOXKICHHUH B Poccuiickoit
denepanuu.

51. Xumust yriaeBoI0pOAHOTO CHIPhs U MOsI Oyay1ias npoQeccus.

52. YTneBogopoaAHOE TOILIMBO, €0 BU/IbI M HA3HAYCHUE.

53. CuHTeTHYECKHE KaAYIyKU: HCTOPHUS, MHOTOOOpa3He U MePCIEKTUBBI.

54. Pe3uHOTEXHUYECKOE IIPOU3BOCTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM ITPOrpECCE.

55. CBapo4HO€ MPOU3BOJICTBO U POJIb XUMUU YIIIEBOAOPOIOB B HEM.

56. Hedtr m ee TpaHCHOPTHPOBKA KaK OCHOBAa B3aWMOBBITOJHOTO MEXIYHAPOIHOTO
COTpYAHUYECTBA.



5. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEBHOM AEATEJbHOCTH

CTYAEHTOB

Coaep:xanue 00y4eHust

XapaKTepuCTHKA OCHOBHBIX BUJA0OB JAeSITeJIbHOCTH
CTY/JA€HTOB (HA YPOBHE Y4eOHbIX JeiCTBHIA)

Baxkueiinime
XHUMHYECKHUE MOHATHSA

YMeHue 1aBath ONpeiesIeHUe U ONIEPUPOBATh CIAEAYIOLIUMUI
XUMUYECKMMHU MOHATUSAMMU: BELIECTBO, XUMUUYECKHH 2JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAs U MOJIEKYJISIpHAs
Macchl, MOH,aJUIOTPOIHNS, U30TOIbI, XUMHUECKas CBSI3b,
ANEKTPOOTPHULATEIbHOCTh, BAJIECHTHOCTD, CTEIIEHb OKUCIICHNUS,
MOJIb, MOJIIPHAsI MAcca, MOJISIPHBINA 00beM ra3000pa3HbIX
BEIIECTB, BELIECTBA MOJIEKYJIIPHOIO U HEMOJIEKYJIIPHOTO
CTPOEHUS, PACTBOPBI, JEKTPOJIUT U HEAJIEKTPOJIUT,




IIpooonxcenue mabauyvl

XapakrepucTuka OCHOBHBIX BHU/IOB
Conepixanue ody4ennus AeSITeJIbHOCTH CTYJIEHTOB (Ha YPOBHE Y4eGHbIX
JeicTBuil)

ANEKTPOIUTUYCCKAS AUCCOIUAIIHS, OKUCITUTEIb U
BOCCTAHOBHTEIIb, OKUCIICHUE H BOCCTAHOBJICHHUE, TETLIOBOM
3¢ (deKT peakum, CKOpOCTh XUMUIECKON PeaKIINH, KaTaJIn3,
XHUMHAYECKOE PABHOBECHE, YTIIEPOIHBIN CKEIIET,
(yHKIIMOHATTbHAS TPYIINA, U30MEPHSI, TOMOJIOTHS

OcHoBHBIE DopMyIHpPOBaHUE 3aKOHOB COXPAHEHUS MacChl BEIIECTB U
3aKOHbI XUMHUH MIOCTOSIHCTBA COCTaBa BEIIECTB.

VYcraHoBKa — TPUYMHHO-CIICICTBEHHOM — CBSI3M  MEXKIY
COJIEp’)KaHUEM JTHX 3aKOHOB M HAlMCAaHUEM XHMUYECKUX
(dbopMyI U ypaBHEHHH. YCTaHOBKA 3BOJIOIMOHHON CYIIIHOCTH

MEH/IETIEEBCKOM u COBPEMEHHOM (bopMyIHpOBOK
nepuoanudeckoro 3akona 1. . Menneneena.
OOmbsicHeHne ¢bu3nyeckoro CMBbICIa CHUMBOJIMKH

MEPUOJNYECKON TaONHIBl XUMUYECKUX d3yieMeHtoB JI. U.
MenpeneeBa (HOMEpPOB »JJIEMEHTa, IEPUOJA, TPYIIIbI) U
YCTaHOBKA PUYUHHO-CIIEICTBEHHON CBA3U MEXKY CTPOEHUEM
aToMa M 3aKOHOMEPHOCTSIMU U3MEHEHHUSI CBOMCTB 2JIEMEHTOB U
00pa30BaHHBIX UMH BEILIECTB BIIEPUOAX U TPyIIMax.
XapakTepucTrKa 3JIEMEHTOB MaJIbIX U OOJIBIIIUX TIEPHOJIOB
no ux mnosoxeHuto B Ilepmonmueckon cucreme JI. WM.
Menpaeneena




OcHoBHbIE Teopuu
XHUMHHU

YcTraHoBKa3aBUCUMOCTH CBOMCTB XMMUYECKUX BELIECTB OT
CTPOEHHS aTOMOB 00Pa3YIOLINX UX XUMUYECKHX JIEMEHTOB.
XapakTepuCTHKa BAXKHEUIINX TUIIOB XMMUYECKUX CBSI3E€U U
OTHOCHUTEIILHOCTH 3TOU TUIIOJIOTHH.
OOBsICHEeHNE3aBHCUMOCTH CBOMCTB BEIIECTB OT X COCTABA U
CTPOEHHUSI KPUCTAIINYECKUX PELIETOK.

DopMyJIMPOBKA OCHOBHBIX MOJIOKEHUI TEOPUH
3JEKTPOJIUTUYECKON TUCCOIIUALIMH U XapAKTEPUCTHKA B CBETE
3TOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOBHEOPTaHUYECKUX
COCTMHEHUM.

@opMyIMPOBKA OCHOBHBIX ITOJIOKEHUN TEOPUU XUMHUUECKOTO
CTPOEHUSI OPraHUYECKNX COEJUHEHN U XapaKTepUCTUKA B
CBETE 3TOM TEOPUHU CBOMCTBOCHOBHBIX KJIACCOBOPTraHUYECKHUX
COCTUHEHUN

Baskneiinme
BellecTBau
MaTepUaJIbl

XapakTeprucTUKa cocTaBa, CTPOCHHsI, CBOWCTB, TOJIYy4CHUS U
npumMeHenust BakHenmx metaiioB (1A u Il A rpymm,
QTFOMHHHS, KeJle3a, a B €CTeCTBEHHO-HAYYHOM PO HIIC U
HEKOTOPBIX 0-3J1EMEHTOB)

Y UX COCIMHEHUU.

XapakTeprucTHKa COCTaBa, CTPOSHHSI, CBOMCTB, TOJTYICHUS U
npume- Heans Baxueimux Hemeramios (VIIA, VIIA, VIA
TPy, a TakKe a30Tau pocdopa, yriiepoaa i KpeMHHUS,
BOJIOPO/Ia) M X COEIMHEHHNN. XapaKTepUCTHKA COCTaBa,
CTPOCHMSI, CBOMCTB, TOJTYYCHUS M IPUMCHEHU ST BAKHEHIITNX
KJIACCOB YTJIEBOIOPOIOB (AIKAHOB, IUKIIOAIKAHOB, AIKEHOB,
QIKWHOB, aPCHOB) U X HanbOO0JIee 3HAYMMBIX

B HAPOJTHOXO3IHCTBEHHOM TIJIAHE TPEICTAaBUTEINEH.
AHanoruyHas XxapakTepUCTHKa BAKHEUIITUX MPeCTaBUTENCH
JPYTUX KJIACCOB OPTraHUYECKUX COSTMHEHUI: METaHOa U
3TaHOJIa, CIIOKHBIX YPUPOB, JKUPOB, MBI, AJTHJICTHJIOB
(popmanberuioB u aneraabAeruaa), KETOHOB (alleToHA),
KapOOHOBBIX KUCJIOT (YKCYCHOM KACIIOTHI, TSI €CTECTBEHHO-
Hay4YyHOTO0 MPOo(uIs mpeAcTaBUTENEH APYTUX KIACCOB KUCIIOT),
MOHOCaxapu0B (TJII0KO3bI), AUCAXapUIOB (caxaposbl),
MOJIMCaXapu 0B (Kpaxmala v eJUTI0NI03bI ), aHUIINHA,
AMUHOKHCIIOT, OSJIKOB, UCKYCCTBCHHBIX M CHHTETHUECKUX
BOJIOKOH, Kay4yKOB, [IJJaCTMAacC




XuMnueckuii Hcnonk3oBanue B ydeOHOM U TpohecCHOHATBHOM

SI3BIK U JEeSTeIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
CHMBOJINKA HasBanwe w3ydeHHBIX BEUIECTB 10 TPUBUAIBHOW WIIH
MEXIYHApOAHOW HOMEHKJIAType U OTPaKEHHE COCTaBa ITUX
COCTMHEHUH C TOMOIIBIO0 XUMUYECKUX (POPMYIT.

OTtpakeHHe XUMUYECKUX MPOLIECCOB C MOMOUIBI0 ypaBHEHUN
XUMHYECKUX PEAKLIUAN




Oxonuanue mabauywvl

Conep:xanue
o0y4eHust

XapaKkTepHCTHKA OCHOBHBIX BU/I0B 1eSITeJIbHOCTH
CTY/ICHTOB (HA YPOBHe y4eOHBIX AelCTBHI)

XuMHnuyecKue
peaxkiun

OO0bscHEeHNE CYIIIHOCTH XUMHUYECKHX MPOLIECCOB.
Krnaccudukanus XuMHUECKUX peakIUi 0 pa3IuyHbIM
MPU3HAKAM: YUCITY U COCTaBY MPOJIYKTOB U PEareHTOB,
TermoBoMy 3 PeKTy, HanpaBJIeHHIO, (ha3e, HATUIUIO
KaTaJan3aTopa, U3MEHEHHUIO CTENIEHEN OKUCIIEHUS AJIEMEHTOB,
00pa3yoIInX BEIIeCTBa.

Y cTaHOBKA MPU3HAKOB OOIIETO U PA3TUYHOTO B TUITOJIOTUU
peaKuuii 1711 HEOPTaHUYECKOU U OPTaHUYECKOM XUMHUU.
Krnaccudukanus BemecTs v MpoIeccoB ¢ TOUKH 3pEHUS
OKHUCIIeHUSI-BOcCTaHOBNIeHUs. CoCTaBJIeHHE ypaBHEHHUN
PEaKIuiiC TOMOIIIBIO METO 1A AJIEKTPOHHOT 0 OaslaHca.
OO0bscHEeHNE 3aBUCMOCTH CKOPOCTU XMMHUECKON PeaKkIiuu 1
TTOJIOKCHUS XMMUIECKOTO PABHOBECHS OT PA3IINIHBIX (PaKTOPOB

XuUMHYeCKHH
JKCIIEPUMEHT

BeInonHeHne XuMu4ecKoro 3KCrepuMeHTa B II0JTHOM
COOTBETCTBHH C ITPaBUIAMU O€30I1aCHOCTH.
HaGmonenne, pukcanys vy onicaHue pe3ysibTaToB
IIPOBEJIEHHOT'O DKCIIEPUMEHTA

Xumuueckas
uHopmanus

[IpoBenenne  caMOCTOATENBHOIO  IOMCKA  XMMHMUYECKOH
uHbOpMAllUKM C UCMOJBb30BAaHUEM PA3JIMYHBIX HMCTOYHHKOB
(Hay4HO-TIONYJIAPHBIX W3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHbIX,
pecypcoBHTepHeTa).

Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJOTHI 111 00pabOTKH U
nepeayd XMMHUYECKOH HH(POpPMAaLUMU U €€ Mpe/CTaBlIeHUs B
pa3nuYHbIX (hopMax

Pacuers! no
XHMHYECKHM
dhopmynam

U YPaBHEHUSM

Y cTaHOBKAa3aBUCUMOCTH MEK,1y KAUECTBEHHOW A
KOJIMYECTBEHHOW CTOPOHAMU XUMUYECKUX 00BEKTOB U
IIPOLIECCOB.

Pemenue pacueTHbIX 3a/1a4 10 XUMUYECKUM (hopMyIaM U
YPaBHEHUSIM




IIpopuibHoe n
npogpeccuoHaILHO
3HAYNMOe
coaepxaHue

OO0BsicHEeHNE XUMUYECKUX SIBICHHUH, TPOUCXOSIINX B
pupoie, OBITY M HATTPOU3BOICTRE.

OrmpeneneHne BOZMOKHOCTEH MPOTEKAHHUS XUMUICCKIX
MIPEBPAIICHUN B PA3JINYHBIX YCIOBHUSX.

CoburoieHue mpaBuil SKOJIOTUYECKHU TPaMOTHOTO ITOBEICHUS B
OKpY>Kalollei cpeje.

OneHka BIUSTHAS XUHMHYECKOTO 3arpsI3HEHUS OKP Y KaIoIIei
Cpelbl Ha OpPraHu3M YeJI0BEKa U IPYTUe )KUBBIC OPTaHU3MBI.
Cobnroenue npaBui 0€30MacHOro 0OpaIeHus C TOPIOYUMHE 1
TOKCUYHBIMH BEIIECTBAMH, JAOOPATOPHBIM 000PYIOBAHHEM.
[ToaroToBKa pacTBOPOB3aJaHHON KOHIIEHTPAIIUHY BOBITY HA
MIPOM3BO/ICTBE.

Kputnueckas oueHka 10CTOBEPHOCTH XUMHUUECKON
HH(OPMAIIHMH, TOCTYMAONIEH U3 pa3HbIX ICTOYHUKOB




6. YYHEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE PABOYEI ITPOI'PAMMBI

OcBoeHue mporpaMMbl 0011e00pa3oBaTeNIbHOTO MpeaMeTa «XUMHs IpeanojiaraeT HaIUYue B
npodecCHOHaIBHON 00pa30BaTeIbHON OpraHU3alMU, pPeau3yroulel 00pa3oBaTENbHYI0 MPOTrPaMMy
cpennero odmero obpaszoBanus B mpenenax ocBoeHuss OIIOIT CITO na 6a3e ocHOBHOTO 00IIErO
oOpa3oBaHus, KaOMHETa XUMHUH C JJabopaTopre W JTaOOpPaHTCKOW KOMHATOW, B KOTOPOM HMEETCS
BO3MOXKHOCTh 00€cIiednTh CBOOOAHBIN focTyn B IHTEpHET BO BpeMsi yueOHOro 3aHATUS U B NMEPUOT
BHEY4YEOHOI 1A TeTbHOCTH.

[Tomemienne kabuHeTa ynoBieTBOpsieT TpeboBaHUAM CaHUTAPHO-3MUIEMHOIOTHYECKUX MPaBUII
u HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u oCHAIIEHO THUIOBBIM O0OPYAOBaHUEM, YKa3aHHBIM B
HACTOALIMX TpeOOBaHMSIX, B TOM YHCIE CIEUUATU3UPOBAHHONW Y4ueOHOM MeOenbio U CpeacTBaMu
00y4YeHHsI, TOCTaTOYHBIMH ISl BBIIOJTHEHUSI TPEOOBAaHUH K YPOBHIO TOATOTOBKH 00 YJaIOLITHXCSI.

B kalOunere mmeercs MylIbTUMEIUiTHOE 00OpYAOBaHHE, MOCPEACTBOM KOTOPOTO YYAaCTHUKHU
00pa3oBaTeNBHOrO Tpollecca MPOCMATPHBAIOT — BU3YAJIbHYI0 HMH(POPMALUIO MO XHUMHH, CO3JAIOT
Mpe3eHTAIUU, BUIEOMATEPUAIIBI U T.I1.

B cocraB y4eOHO-METOIMYECKOTO W MaTEepPHAIbHO-TEXHHUYECKOTO OCHAIICHHS KaOMHETa
XUMHUH BXOJISAT:

e MHOTO(YHKIIMOHAIBHBIA KOMIUIEKCIIPETIOAABATEIIS;

e HaTypaJibHble 00BEKTHI, MOJENHU, TPUOOPHI U HAOOPHI 711 TOCTAHOBKU

JEMOHCTPALIMOHHOT'0 U YUEHUYECKOT0 SIKCIIEPUMEHTA;

e TICYaTHBIC M KPAHHO-3BYKOBBIE CPEACTBA O0yUCHUS;

e Cpe/ICTBAaHOBBIX MH(POPMALMOHHBIX TEXHOJIOTHH;

® PEaKTHBBI;

e TIEpPEYHH OCHOBHOM U JOMOJHUTENBHON yueOHO! IUTEpaTyphl;

e BcIoMorareiabHOe 000py10BaHUE U MHCTPYKLIUY;

e OuOIMOTEYHBIN QOHI.

B Oubnuoreunsiii ¢GoHI BXOAAT y4eOHUKHM M ydeOHO-MeTomudeckue komruiekTol (YMK),
pPEKOMEHJOBaHHbIE  WJM  JIONYIIEHHbIE  JUIsl  UCIOJb30BaHUA B  MPOPECCHOHATBHBIX
00pa30BaTeNbHBIX OpPraHU3alMaX, PeaTU3YIOIIUX 00pa30BaTENbHYIO MPOrPaMMy CpEIHEro OoOLIero
obpazoBanus B ipeaenax ocsoenust OIIOIT CTIO na 6a3e 0CHOBHOTO 00IIEro 00pa3oBaHus.

bubnuoreunsiit GoHI TOMONTHEH XUMHUYECKOW HSHIMKIONEANEH, CIpaBOYHUKAMHU, KHUTAMU IS
YTCHHUSI 10 XUMUH.

B mpornecce ocBoeHMs mporpamMmbl ydyeOHOTo npenMeTa «XUMHUS» CTYAEHThl UMEIOT JOCTYI K
JMEKTPOHHBIM YYE€OHBIM MaTepuajaM IO XHMHHU, UMEIOUIMMCS B CBOOOJHOM [JOCTYNE€ B CETH
HuTepHeT (97EKTPOHHBIM KHUTaM, MPaKTUKyMaM, TecTaMm, MaTepuanam EI'D u np.).



7. MEPEYEHD YUEBHbBIX U3JJAHU, UHTEPHET-PECYPCOB

s cTyieHTOoB

Tabpuensn O. C., Ocmpoymos H. I. Xumusa mna npodeccuidi W CleHATbHOCTEH
TEXHUYECKOTO MpOopuiIsl: YIeOHUK IS CTYA. YUpexJAeHUU cpel. mpod. oOpasoBanus. — M.,
2014.

T'abpuensn O. C., Ocmpoymos U. I'., Ocmpoymosa E. E. u op. Xumust 115 ipodeccuii u
CIEIHMAIbHOCTEH eCTEeCTBEHHO-HAYYHOro MHpoduis: Yy4eOHUK M CTYA. YYPEKICHHI cpen.
npod. obpazoanus. — M., 2014.

Tabpuensn O. C., Ocmpoymos H. I Xumus nius npodeccHii ¥ CHerualbHOCTEH
COIMATbHO- YKOHOMUYECKOT0 M TYMaHUTAPHOTO MPOQMIeH: YIeOHUK IS CTY. YUPESKISHUN
cpen. mpod. obpazoBanus. — M., 2014,

Tabpuensn O. C., Ocmpoymos U. I'., Cnaoros C. A., [lopogheesa H. M. Tlpaktukym: yue0.
nocoOue JuIst CTyl. yupexkaeHuit cpea. npod. oopasopanus. — M.,2014.

T'abpuensn O. C., Ocmpoymos U. I'., Cnaokos C. A. Xumusi: mocodue sl TIOJTOTOBKH K
EI'D: y4eb. mocobue amns cTya. yupexaeHuii cpe. npod. oopazoBanus. — M., 2014,

L'abpuenan O. C., Jlvicosa I'. I'. Xumusi. TecTsl, 3a1a4u ¥ yIpaXHEHUs: y4e0. mocodue s
CTYI. YuUpexaeHui cpea. npod. odpazoBanus. — M., 2014.

Epoxun I0. M., Kosanesa U. b. Xumus 115 podeccuii U CIEUaIbHOCTEH TEXHUYECKOTO
U ECTECTBEHHO-HAy4YHOTro mpoduiel: y4eOHUK [Jid CTYyA. YUYpekKACHHH cpen. mpod.
obpa3zoBanus. — M., 2014.

Epoxun FO. M. Xumus: 3agauu U ynpakHeHUs: ydeO. mocobue Ui CTyA. YUpeKIeHUi
cpen. npod. oopazosanus. — M., 2014.

Epoxun FO. M. COOpHUK TECTOBBIX 3a/laHUi MO XHUMHUHU: ydeOd. mocobue nans CTy.
yupexaenuit cpen. npod. oopazosanus. — M.,2014.

Epoxun FO. M., Kosanesa U. b. Xumus ains npodeccuii U crenuaibHOCTEH TEXHHUECKOTo
npoduis. DIEKTPOHHBIN yueOHO-MeTOAMUecKnuid KomIuiekc. — M., 2014.

Cnaokos C. A., Ocmpoymos HU. I, TIabpuenan O. C., Jlykvanosa H. H. Xumus s
npodeccuii U CEUUATIbHOCTEH TEXHUYECKOro Npoumis. OJIEKTPOHHOE MPHIIOKEHHE
(onexTpoHHOE y4eOHOe M3JaHue) A CTYA. YUpexkAeHHui cpen. mpod. oOpasoBanus. — M.,
2014.

JasinpenogaBaresis
®enepanbHblil 3akoH 0T 29.11.2012 Ne 273-@3 «O6 o6pazoBanuu B Poccuiickoit @enepamumy.
[Tpuxa3z MunuctepctBa oOpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepxkaeHun
(benepaabHOro rocy1apCTBEHHOI0 00pa30BaTENbHOrO CTaHAApTa CPEAHEro (IOJIHOr0) OOIIEro
00pazoBaHUN.

[Tpuka3 MunucrepctBa oOpa3oBanusi u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuun
u3MmeHnenuit B Ilpukaz MunuctepctBa obpazoBanust u Hayku P® ot 17.05.2012 Ne 413 “0O6
YTBEPXKICHUH (eepaIbHOIO TOCYIapCTBEHHOIO 00pa3oBaTEeIbHOIO CTaHAApPTa CPEIHEro
(momHOTO) 001IIeTO 00pa30BAHUS Y.

[Tucemo JlenapramMeHTa rocy1apCTBEHHOM MOJUTHKH B chepe MOAroTOBKH pabounx KaJpoB
u JITIO Muno6puayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHnanuu mo OpraHHM3aIliu
NOJY4YEeHUsl CpeaHero oOmero oOpa3oBaHHs B TpefesiaX OCBOEHHS 00pa3oBaTeIbHBIX
IpOrpaMM CpeHEro MnpoQeccHoHaNbHOIO o0pa3oBaHHMsl Ha 0a3e OCHOBHOTO OOILEro
o0pa3oBaHUs C ydeToM TpeOOBaHWH QenepalbHbIX TOCYAApCTBEHHBIX 00pa30BaTENIbHBIX
CTaHJapTOB U MOJIy4aeMOW MPO(PECcCUu WM CIEHUATBHOCTH CPEeHEro npogeccCHoHaIbHOro
o0Opa3oBaHU.

Tabpuensn O. C., Jlvicosa I'. I'. XuMus: KHATA U1 TIpETIoAaBaTes: yuae0.-MeTo 1. mocodue.
— M., 2012.

Tabpuensn O. C. u Op. Xumus i npodeccuidi M CHENHATBHOCTEH TEXHUYECKOTO
npoduiis (3MEKTPOHHOE MPUIIOKEHHUE).



HNuTepHeT — pecypcebl
www. pvg. mK. ru (omumnuana «llokopu BopoObeBbl ropbI»).
www. hemi. wallst. ru (OOpa3oBarenbHbIii CaWT IS  IIKOJIBHUKOB
«XUMHUSIY).
www. alhimikov. net (OGpa3zoBareibHbIi CAUT IS IIKOJIBHUKOB).


http://www/
http://www/
http://www/
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