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1. [Inanupyemble pe3yabTaThbl 00y4eHHs 110 AUCHHUILINHE,
COOTHECEHHbIE ¢ IVIAHMPYeMbIMU pe3yibTaTamu ocBoeHust OIIOII
1.1. lean u 332U AUCHUTIITHHBI

bakanaBp no Hampasienuto noarotoBku 35.03.07 TexHonorus mpousBOJICTBA U Iepepa-
OOTKHM CEJIbCKOXO3SHCTBEHHOW MPOAYKIUHU JIOJDKEH OBITh MOJTOTOBJIEH K PELICHUIO 334ay IMpo-
(hecCHOHATBLHOM JIeATENBHOCTH CIIEAYIOUIUX TUIIOB: IPOU3BOJCTBEHHO- TEXHOJIOTUYECKOM, OpraHu-
3alIMOHHO-YIIPABICHYECKON U HayYHO-HUCCIIEeI0BATENIbCKUM I TEIbHOCTH.

Henap QUCHUIUIMHBI: OCBOEHHE OOYJarOIIMMUCS TEOPETUYECKUX 3HAHUU, MpUoOpeTeHue
YMEHHH 1 HaBBIKOB B 00J1aCTH XHUMUH, B COOTBETCTBUU C (POPMUPYEMBIMU KOMIIETEHLIUSIMHU.

3agauM JMCHUIJIMHBI BKIIIOYAIOT:
-M3y4eHHE CBOMCTB Ba)KHEUIIMX KJIaCCOB HEOPraHMYECKUX U OPraHMYEeCKHX COETUHEHUI BO B3au-
MOCBSI3H C UX CTPOEHUEM; 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX IPOIECCOB;
-o0ecrieueHre BBINIOJHEHUS! CTYACHTaMM JIaOOpaTOPHOTO MPAaKTUKYMa, WILTIOCTPUPYIOIIETO CYIII-
HOCTb TUCHUIUIUHBI « XUMUS»;
- opMUpOBaHUE MPAKTUYECKUX HABBHIKOB B MOTOTOBKE, OpraHU3al[iH, BHIIIOJIHEHUU XUMUYECKOTO
71a00paTOPHOIO IKCIEPUMEHTA, BKJIIOYas MCIOJb30BaHWE COBPEMEHHBIX MPHOOPOB M 000pyn0OBa-
HUS, B TOM 4YHCJI€ IPUBUTH NMPAKTUYECKUE HABBIKU, 3HAUYUMBIE Uil Oynyiiel npodeccnoHaibHOM
NeSITeNIbHOCTH;
- (opMHpOBaHHE HAaBBIKOB I'PAMOTHOTO M PALIMOHAIBHOTO O(OPMIICHHS BBIMOIHEHHBIX KCIIEPH-
MEHTaJIbHBIX PabOT, 00pabOTKHU PE3yabTaTOB SKCIIEPUMEHTA; HABBIKU PAOOTHI C yueOHOW, MOHO-
rpaduyeckoi, CipaBOUYHON XMMUYECKON JIUTEPATYPOH.

1.2.KomneTeHIIUN ¥ HHAUKATOPHI UX TOCTHKEHU I

OIIK — 1 Cnocoben pemaTh TUMOBBIEC 3a7a4u MPO(HEeCCHOHATBHON NEATeIbHOCTH HAa OCHOBE 3Ha-
HUH OCHOBHBIX 3aKOHOB MaTEMaTUYCCKHUX, CCTCCTBCHHOHAYYHBIX U O6HIGHpO(1)GCCI/IOHaJ'IBHBIX AuC-
UILIAH C TPUMCHCHUCM I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TEXHOJIOTHH.

Kox u HauMeHoOBaHUe
HMHUKATOPa JOCTHKEHUS ®dopmupyembie 3YH
KOMIICTCHITHU

W - 1. OIIK — 1 Pemaer | syapug | OOydarommiics J1OMKEH 3HaTh METOABI PEINEHUs THIIOBBIX 3a[a4 Ha OcC-
THUIIOBBIE 3a/1aun npodec- HOBE 3HaHUH ocHOBHBIX 3akoHOB Xxumun (51.0.10, OIIK-1-3.1)

CHOHAJIBHOW  JIeSITEIBHO- yMeHust OO0yJaronuiicss TO/DKEH YMETh  pellaTh THIIOBBIC 33Jla4d HA OCHOBE 3Ha-
CTH Ha OCHOBE 3HaHUU HU# oCHOBHBIX 3akoHOB xumuu (51.0.10, OITK-1-VY.1)

OCHOBHBIX 3aKOHOB Marte-
MaTHYECKUX, €CTECTBEH-
HOHAYYHBIX JAUCIHUILIUH C
MIpUMEHEHHEM HH(OpMa-
LIHOHHO-

KOMM YHUKAI[TMOHHBIX
TEXHOJIOT U

Happixa | OOydaromuiics JToKeH BIaJeTh HaBBIKAMH MCIOJIB30BAHMS OCHOBHBIX 3a-
KOHOB XMMUHM TIpH perreHnd TumoBbix 3anad (61.0.10, OITK-1-H.1)

2. Mecto pucuumimHbl B crpykrype OITOIT

Juctunnuna «XuMHUsS» OTHOCHTCS K 0053aT€TbHON YacTH OCHOBHOW MPOQeCCHOHATHHOU
o0pa3oBaTeNIbHOM MporpamMmbl OakajiaBpuaTa.

3. O0bEM JUCHUIUIMHBI U BUbI y4e0HOH padoThl

O6beM gucuuIUIMHbBL coctaBiseT 4 3adeTHbX enuHul (3ET), 144 akagemuueckux 4acos
(manee yacos). JucuumnianHa usydaercs B 1,2 cemectpax.



3.1.Pacnpenesienne o0beMa JUCHUILIMHBI 10 BUAM Y4eOHO# padoThl

. KonnuectBo

Bun yue6noit paboThb 4ACOB
KonTakTHas paGota (Bcero) 16
B mom uucne:
Jlexyuu (J1) 8
Jlabopamopnwie sanamus (J13) 8
CamocTtosiTesibHas padoTta odyyarwumxcs (CP) 124
KonTtpoas 4

3auer

Htoro 144

4. Coaep:xanue JUCHUNIMHBI
Paspen 1. Yriuesogopoanbl

Knaccudukanus opraHndeckux coeAMHEHUN. TeopeTudyeckrue OCHOBBI OPraHWYEeCKOW XH-
MUU: TEOPHsI CTPOEHUs opraHuyeckux Beuiects A.M. byrnepoBa; nzomepusi, 3J€KTPOHHOE CTpOe-
HUE aToMa yrjiepoja W TUIIbl TUOPUAU3AIMHU, BHIbI XUMUYCCKUX CBSI3€ B OPTaHMYECKHX BEIIe-
CTBax,TUIBI 1 MEXaHW3MBbI PEAKIIH.

AJKaHBI: OIpe/eleHne, TOMOJIOTMYECKUN Psijl, BUJIbI U30MEpPUHU, HOMEHKIIATYpa, CIOCOOBI
MOJIy4EHUs, XUMUYECKHE CBOMCTBA.

AJKeHBI: OIpe/eleHne, TOMOJIOTMYECKUN Psijl, BUJIbI U30MEpPUHU, HOMEHKIIATYpa, CIIOCOOBI
MOJIy4€HUs, XUMUYECKUE CBOMCTBA.

AJNKUHBI: OIpelieNieHne, TOMOJIOTUYECKUI psAl, BHUbI M30MEPUH, HOMEHKJIATypa, CIOCOOBI
MOJIy4EHUs, XUMUYECKUE CBOMCTBA.

ANMIMKINYECKUE YTIeBOAOPObl, Kilaccupukanus. Lluknoankanel: onpeaeneHue, Kiaccu-
¢bukauus, BUIBI H30MEpHUM, KOH(OpMalWU, COCOObI MOJYYEHHs, XUMUYECKHE CBOMCTBA, MPU-
MEHEHHUE.

[Tonumepsl: onpexaeneHue, KiaccCupUKanus, CTPOCHHUE, CBOWCTBA, CUHTE3 NOJUMEPOB, 3Ha-
YEHHE B XO35AMCTBEHHOW IESITEILHOCTH YEIOBEKA.

AJNKaaMeHbl: olpe/ielieHne, HOMEHKIIATypa, BUAbl U30MEPUU, CLIOCOOBI MOJIY4YEHHUs, XUMUYe-
CKHE CBOMCTBA.

ApeHbl: onpeiesieHne, KiaccuuKalus, BUIbl U30MEPUH, CIOCOOBINOIYUYEHUS, XUMHUUECKHE
CBOMCTBa (IIpaBUJIO OPUEHTALIUN).

Paszgea 2. [IpousBoanbie yrieBoaopoaoB

["anoreHonpon3BoAHBIE YIIIEBOAOPOIOB: ONpEeNeHUE, KIaCCU(PUKALUsA, BUAbI U30MEPHH,
CIOCOOBI OJyYEHHS, XUMUYECKHE CBOWCTBA.

CrupTsl: onpenenenne, KiacCupuKanus, BUIbl H30MEPUH, JIEKTPOHHOE CTPOEHUE THUJIPOK-
CWJIBHOM TPYIIIBL, CIOCOOBI MOJIy4EHUs, XUMUYECKUE CBOICTBA.

deHoJtbl: ompeeneHne, KiacCuuKamus, BUIbI N30MEPUU, CIHOCOOBI TOMYyYEHUS, XUMHUYIEC-
CKHE CBOMCTBA.

Anblierusipl U KETOHBI: ONpe/eNieHne, KilacCu(pUKalns, BUAbI H30MEPHH, 3JIEKTPOHHOE CTpPO-
eHue KapOOHWIBHOM IpyMIbl, CHOCOOBI MOTYUYEHHS, XMMUYECKHE CBONCTBA.

KapOoHOBbIE KHMCIIOTBHI: OIpeneieHue, KiacCUPUKAIMA, BUABI U30MEPUH, 3JIEKTPOHHOE
CTpOoeHHUE KapOOKCUIIBHOMN TPYIIIIbI, CIIOCOOBI MOJIy4YEHHUs, XUMUUYECKHUE CBOICTBA.

OKCUKHCIIOTBI: OIpe/ieieHne, Kiaccuukamus, BUIbl M30MEPUH, CIIOCOOBI MOJTYUYEHHS, XU-
MHYECKHE CBOMCTBA.

Crnoxubie 3¢upsl: Kiaccudukaius, OUOJIOTHYECKass POjb, CIMOCOOBI MOJYYCHHS, XUMUYE-
CKHE CBOMWCTBA.

Awmunbl. Onipezienienne, KiiacCuPpuKamus, BUIbI H30MEPHUH, CIIOCOOBI MOTYYCHUS, DIICKTPOH-
HOE CTPOEHHE aMUHOTPYIIIbl, XUMUUYECKUE CBOICTBA.




['erepounknuueckue coenuHeHus: kiaccuduxaius, GopMylibl IpeCTaBUTENEH, OCHOBHBIE
XMUMHUYECKHE CBOMCTBA, OMOJIOTUYECKask POJib.

Paznena 3. O0mag xumusa

Ponb 1 3Hauenue xumuu B coBpeMeHHOM obiecTe. Onpeaenenue npeamera xumun. Co-
JepKaHue, LIeJU U 3a/1a4M Kypca.

OcHoOBHbIE IOHATHA U 3aKOHBI XUMHUU. [IpocTbie U cioxHble BeulecTBa. OCHOBHBIE 3aKOHBI
(cTrexuoMeTpusl) U MOHATHUS XMMMM: aTOM, MOJIEKYJa, MOJIb, OTHOCUTENIbHASI aTOMHAsl U MOJIEKY-
JsipHAsl Macca, MOCTOsIHHAsE ABOraipo. 3aKOHbI COXPaHEHUsI MacChl U SHEPTUH, TOCTOSHCTBA COCTa-
Ba, ABorajipo. EquHMIIBI KOIMUYECTBA BELIECTBA: MOJIb, XUMUYECKUN IKBUBAJIEHT. 3aKOH SKBHUBa-
neHToB. Kiaccel HEOPraHMYECKUX COSTUHEHUN (OKCHIBI, KUCIOThI, OCHOBAHUS, COJIH)

Crpoenue aroma. CTpoeHHE JIIEKTPOHHBIX 00010uek aToMoB. KBaHTOBO-MeXaHWYECKOE
MIPEJICTaBJICHUE O CTPOCHUHU 3JIEKTPOHHBIX 000104eK aTOMOB. KopmycKyisipHO-BOJHOBOM 1yalu3M
aJIeMEHTapHbIX YacTull. KBaHTOBO-MexaHndeckas MOJesIb aToMa Bojoposia. KBaHToBbIE yncna. s-,
p-, d-, f — nyeMeHThl. DneKTpoHHbIE KOHQUrypaluu aTtoMoB. [IpuHIMI MHHMMAaJbHOM SHEPrUU.
[Ipunnun [Taymu. [IpaBuno Xynna. IIpaBuna KieukoBckoro.

[Tepuonnueckuii 3akon .M. MenaeneeBa u nepuoauyeckas cucreMa 3jaeMeHToB. [Ipuunna
MEPUOJIUYHOCTH U3MEHEHHUS CBOMCTB AJIEMEHTOB HA OCHOBAHUM JAHHBIX O CTPOEHHH SJIEKTPOHHBIX
000JI04EK aTOMOB.

Xumunyeckas cBs3b. KBaHTOBO-MeXaHMUECKHUE MPEICTABICHUS O BO3MOXKHOCTH BO3HHMKHOBE-
HUS XMMHUYECKOM CBSA3HM MEXKIY aTOMaMH. XapaKTepPUCTUKU XUMUYECKON CBSI3U: JJIMHA CBSI3U, DHEP-
I'Usl CBSI3U, BaJeHTHBIN yroi.OCHOBHBIE MOJIOKEHHS METO/1a BaJieHTHBIX cBsi3el (BC).

OO6mrast XxapakTepucTUKa pacTBOPOB U uX Kinaccudukanmsi. CriocoObl BEIPAKEHUS KOJIMYE-
CTBEHHOT'O COCTaBa pacTBOpPOB. MaccoBas 10151, MOJISIpHAsi KOHIIEHTpALUsl M MaJisipHasi KOHLEHTpa-
11l SKBUBAJIEHTOB pacTBOpoB. Koadduuuent pacrsopumoctu. B3anMHuble nepecuersl KOHIIEHTpa-
LIUU PACTBOPOB.

DnexTpoauTHueckas aucconuanus. Poib pactBoputens. MexaHu3M AMCCOLUAIMH AJIEKTPO-
JIUTOB C MOHHBIMU U MOJSIPHBIMHU KOBAJIECHTHBIMU CBSI3SIMU.

NonnHoe npoussenenre Bobl. KoHIeHTpalus HOHOB BOJIOPO/ia B BOJIE M B BOJHBIX PAaCTBOPAX
KHUCJIOT U oCHOBaHui. Bonopoauslit nokaszateins (pH).

IMaaponus coneit. Paznuunbie cimydan rugposnsa cojieid. CreneHp runpoiusa. BiusHue Tem-
nepaTypbl, KOHIEHTPALUU pacTBOpa U IPUPOJIbI COJIM Ha CTENeHb ruponnsa. CMeleHne paBHOBe-
cus ruzponnza. HeoOpaTtumelii ruiposns

CymHoCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIILHBIX peaKuuid. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA BEHIECTB. METObl COCTAaBJICHHUS YPaBHEHUW OKHCIMTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIMI: METO I SJICKTPOHHOTO OalaHca M AJIEKTPOHHO-UOHHBIA METOI. THIIbI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. BiusgHue cpeapl Ha NPOTEKAHUE OKHUCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakiuii. Pacuer SKkBUBaJIeHTOB OKUCIUTENCH U BoccTaHOBUTENEeH. OCHOBHBIE
OKHCIUTEIN U BOCCTAHOBUTEIIH.

CKOpOCTh XMMHUYECKOHN peakiuu U METOJbl ee perynupoBaHus. CpeaHssi U UCTUHHAs CKO-
POCTh peakiuu. 3aK0oH JACUCTBYyIOMMX Macc. KoHcTaHTa CKOpOCTH, €€ (U3HUYECKUN CMBICII, HE3aBH-
CUMOCTb OT KOHIIEHTpAIMM WUJIU JIaBJIEHUS pearupyromux Bemiects. [IoHATHE 0 MOJIEKYIIPHOCTU U
nopsiJike peakuuu. Peakiuu nepBoro u Broporo nopsjaka. [lepuon nonynpeBpaiieHusi, B3aMMOCBS3b
C UCXOJHOW KOHLIEHTpalMel peareHToB. BiusHue TemnepaTypbl Ha KOHCTaHTY CKOPOCTH XUMHYe-
CKOM peakuuu. DMnupudeckoe npasuiio Baut-I'opda. YpaBHenue Appenuyca Jiisi KOHCTaHThI CKO-
pPOCTH peakuu. DHEeprusi akTUBaLUKU, €€ PU3NYEeCKUil cMbIca. XUMHUecKkoe paBHoBecue. [Ipunnun
Jlelllarenve.Katanus. 'omoreHHbiit 1 pepMEHTATUBHBIM KaTaJIn3; aBTOKaTaIN3. AICOpOIMs U reTe-
POTEeHHBIN KaTaIn3. MeXaHn3M JAeMCTBUS KaTAIN3aTOPOB.

Kommuiekcel, Teopus u npasuno Beprepa. IIpupona cBsA3M B KOMIUIEKCHBIX COCIMHEHUSAX.
CriocoOHOCTH aTOMOB Pa3/IMYHBIX AJIEMEHTOB K KOMILUIekcooOpa3oBanuto. Knaccudukanus u Ho-
MEHKJIaTypa KOMILIEKCOB.



Xumus . s-, p-, d- 27IEMEHTOB.
Pa3nen 4. AnHanuTuyeckasi XuMus

AHanuTudeckas XuMUs, Kak HayKa O METOJaX XMMUYECKOr0 aHAJIN3a, ONPECIICHHs COCTaBa U
CTPYKTYPBl XHMHMYECKUX CHUCTEM. KauecTBEHHBIH, KOJIWYECTBEHHBIN, CTPYKTYPHBIM, CHUCTEMHBII
aHaJIM3bl. XUMHUYECKas UACHTUPUKALUS.

I'paBumerpudeckuii ananu3. [Ipunnun meroma. Bumasl BecoBoro ananusa. OCHOBHBIE STaIlbl
IIPOBECHUS aHaIu3a. Beruuciaenus no pe3ynbprartaM aHaau3a

TutpuMeTprueckuil aHaiu3, OCHOBHbIE MOHATHS M ompeneneHus. CTaHIApTHBIM pacTBOP
(TUTpAHT), NEPBUYHBIM U BTOPUYHBIM CTaHAAPTHBIE PACTBOPHI, CTAHAAPTU3ALMS, TUTPOBAHUE, TOYU-
Ka 9KBHBAJIEHTHOCTH. TUTpOBaHUE, €r0 BUJBL: IIPSIMOE, PEBEPCUBHOE, 00pAaTHOE, 3aMECTUTEIILHOE.

Meroasl TUTPUMETPUYECKOTO AHAIN3A: KHUCIOTHO-OCHOBHOM, OCAQXJEHHUs, OKHCIICHMS-
BOCCTaHOBJICHUS, KOMIJIEKCOOOPAa30BaHMUSL.

WNHcTpyMeHTallbHbIE METOJBl aHajiu3a, UX KiIacCU(pUKalWsig U OCHOBHBIE XapaKTEPUCTH-
ku.PoTokonopumerpus. [lorennmomerpus. Xpomarorpadus.



