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AHHOTaUUs K padoyeil nporpamMMe 0011e00pa30BaTeJIbHOI0 NMpeaMeTa « XUMHUS» M0
npodeccuu 43.01.09 IloBap, konauTEP
1.Mecto yuyeoHoro npeamera B crpykrype IHIIKPC
Y4eOHbIi peMeT BXOIUT B 00111e00pa30BaTeIbHbIN UK
2.0:xugaemMblie pe3y/ibTaTbl 00PA30BaHUSA M KOMIIETEHIIUM IO 3aBepPLIEHUHU
O0CBOEHHUS Y4eOHOI'0 NpeaMeTa
[IpenMeTHbIMU pe3yiabTaTaMH U3yueHUs (0a30BbIi YPOBEHB) SIBISIOTCS:

1) chopMHupOBaHHOCTH TPEICTABICHHA O MECTe XWMHUU B COBPEMECHHON Hay4dHOU
KapTUHE MHUpPa; MOHUMAaHHUE POJIM XMUMHHU B (OPMUPOBAHUU KPYrozopa M (pyHKIHMOHATbHON
rPAaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS TPAKTUYECKUX 3a]1a4;

2) BiaJeHUWE OCHOBOMNOJATAIOIMIMMU  XHUMHYECKUMU  TOHSATUSIMH, TEOPHUSIMH,
3aKOHAMU U 3aKOHOMEPHOCTSAMH; YBEPEHHOE IOJb30BAHME XMMHUUYECKOW TEPMUHOJIOTHEN U
CHMBOJINKOM;

3) BIajgeHUE OCHOBHBIMU METOJAMU HAYYHOI'O MO3HAHMS, UCIOJIb3yEMbIMU B XUMUU:
HaOJI0/IeHUe, OMHCaHHe, W3MEpEHHe, HKCIEPUMEHT; yMeHHe o0pabaTbiBaTh, OOBIACHATH
pe3yNbTaThl TPOBEACHHBIX ONBITOB W JIENAaTh BBIBOJBI, TOTOBHOCTH U CIIOCOOHOCTH
MPUMEHATh METObI IO3HAHMS IPU PEIICHUH MPAKTUYECKUX 3a/a4;

4) chopMHPOBAHHOCTH YMEHHUS /aBaTh KOJUYECTBEHHBIC OIICHKA M TMPOBOIUTH
pacuéThl M0 XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM;

5) BIajicHWE MpaBWIAMH TEXHUKHA OE30MACHOCTH TPH HCIIOJIb30BAHHUA XUMHYECKHX
BEILIECTB;

6) chopMHUPOBAHHOCTh COOCTBEHHOM TMO3UIIMM 110 OTHOIICHHIO K XHUMHYECKOU
uH(pOpMaInH, TOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

3. CTpykTypa u coaep:xkaHue 001eo0pa3oBaTe/JbHOr0 NpeamMera

Paznen 1. Oprannyeckasi XuMus

Tema 1.1. Ilpenmer opranuueckod xumuu. Teopust CTpOeHHS  OpPraHMYECKHX
COE€IMHEHUN

Tema 1.2. IlpenenbHble yriieBOAOPOIbI

Tewma 1.3. DTuIEHOBBIE U TUEHOBBIE YIIIEBOI0POIbI

Tema 1.4. AuetuneHoBbl€ YIIIEBOJOPOIbI

Tema 1.5. ApoMatuueckue yrieBo10posl

Tema 1.6. IlpupoHbIe HCTOYHUKH YTIIEBOJOPOIOB

Tema 1.7. 'uapokcunbHbIE COEAMHEHUS

Tema 1.8. Anbaeruanl 1 KETOHBI

Tema 1.9. KapOoHOBBIE KUCIIOTHI M UX TPOU3BO/IHBIE

Tewma 1.10. Yrieromasl

Tema 1.11. AMUHBI, aMUHOKHUCIIOTBI, OITKH

Tema 1.12. A3soTcomepxaimiuie TeTEpOIUKINYECKHEe coeanHeHus. HykienHoBbie
KHCJIOTBI

Tema 1.13. bruonoruuecku akTUBHEBIE COEIUHEHUS

Pa3neua 2. O0mas u HeopraHuyeckasi XuMus

Tema 2.1. Xumuss — Hayka 0 BEIIECTBAX

Tema 2.2. Ctpoenue aroma

Tema 2.3. Ilepuoanyeckuii 3akoH u [leproauyeckas cucrema

XUMHYECKUX 31eMeHTOoB [l. 1. MeHaeneeBa

Tema 2.4. CtpoeHue BemecTa

Tewma 2.5. ITonmumepsl

Tewma 2.6. JlucriepcHbIE CUCTEMBI

Tewma 2.7. Xumuyeckue peakimu

Tewma 2.8. PacTBOpBI

Tema 2.9. OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIMHU. DJIEKTPOXUMUUYECKHE
MIPOIIECCHI

Tewma 2.10. Knaccudukanus Bemects. [IpocTeie BemecTBa



Tema 2.11. OcHOBHBIE KJIACChl HEOPTAHUYECKUX U OPTaHUYECKUX COCTUHEHUHN

Tewma 2.12. XuMusi 3IEMEHTOB

Tema 2.13. XuMus B )KU3HU 00I[eCTBa

4. Metoab! u (popMbI 00yUeHH S

— JCKIUS;

— NPaKTUYECKHUE 3aHATHS,

— KOHTpOJIbHAsI paboTa;

— IpyNIoBoe 00y4YeHue;

— camocTosTeNbHas padoTa;

— KOHCYJIbTalUSl.

5.®@opMbl KOHTPOJISK

-0IIpoC;

-(pOHTANIBHBIN OIIPOC;

-caMOCTOsTeIbHAs paboTa;

-KOHTpPOJIbHAs paboTa (JIOMalTHss KOHTPOJIbHAs padoTa);

-co0eceI0BaHuE;

-TeCTUPOBAHHUE,

[IpomexyTouHas aTTecTanus - 3K3aMeH B 4 ceMecTpe.

6. O0mas TpyA0eMKOCTh y4eOHOr0 mpeMeTa

oobem OII crynenta cocrasisier 180 wacoB, B TOM duce:

00s13aTeNbHONM ayAUTOPHON y4eOHOW Harpy3ku cTylaeHTa 168 udacoB, B ToMm uucie 36
YacoB MPAKTHYECKUX 3aHATHH;

6 4yacoB KOHCYJIbTAIUH;

6 4acoB IPOMEKYTOUHON aTTECTAIUH.

B ¢opme mpakTudeckoii moarotoBku - 42 yaca.
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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma  00meoOpazoBaTeNbHOTO TpeaMeTa «XHMHUs» TpelHa3HaueHa ISt
U3YYCHHUS XMUMHH B MPO(ECCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3AIMIX, PEATH3YIOIINX
o0pa3oBaTeNbHYI0 TPOTpaMMy CcpenHero oOmiero oOpa3oBaHHS B TpeieiiaX OCBOCHUS
OCHOBHOH npodeccnonanbHoi oOpazoBatensHoi mporpammsl CITO (OITOIT CIIO) na 6asze
OCHOBHOTO o00mIiero oOpa3oBaHUs TpPU  TOATOTOBKE KBaTH(DHUIMPOBAHHBIX pPabOYMX,
cnyxamux 1o npodeccun 43.01.09 «Iloap, kKoHAHTEP.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obero
00pa3oBaHus, MPEABIBISIEMBIX K CTPYKTYpE, COACPKAHUIO W pe3ylibTaraM OCBOCHHUS
0011e00pa3oBaTeIbHOTO  MpeaMeTa «XHUMUsS», B COOTBETCTBUM C PeKoMEeHIalusMu 110
OpraHu3aliil TOJYYEeHHUs CpelHero oOmero oOpa3oBaHMs B MpeieliaX OCBOCHHUS
00pa30oBaTelbHBIX TPOrPaMM CPEIHEro MpodeccHoHATLHOr0 00pa3oBaHusl Ha 0a3e OCHOBHOTO
o01ero oopa3oBaHus ¢ y4eToM TpeOoBaHUH (eepaabHbIX TOCYIAPCTBEHHBIX 00pa30BaTEeIbHBIX
CTaHIAPTOB M TIONy4aeMON NPOQECcCUr WIH CIECIUATFHOCTH CPEAHEr0 MPOodeCCHOHATBLHOTO
oOpa3zoBanus (muchkMo JlemapTamMeHTa TroCyIapCTBEHHOW IONUTHKU B cepe MOATOTOBKH
pabounx kaapos u JAI10 Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxkanue mporpaMMbl 0011e00pa30BaTENBLHOTO MIPeAMETa «XUMHUSI

HAIPaBJICHO HA JIOCTUKCHUE CICAYIOIINX IICIICH:

- (opMHpoOBaHUE Y 00yYArOINXCS YMEHHUS OLIEHUBATh 3HAYMMOCTh XUMHUECKOTO 3HAHUS IS
Ka)JIOTO 4eJIOBEKa;
- (opmupoBanue y 0oOydaromMXCsl IEIOCTHOTO TPEACTABICHUS O MHUPE M POJIM XHUMHU B
CO3JIaHUH COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KAPTHHBI MUPA; YMEHHSI OOBSCHATh OOBEKTHI U
IIPOLIECCHl  OKPYKAIOLIEH  JIEHCTBUTEIBHOCTU: IPUPOJHOM, COLMAIBHOM, KYJIbTYpHOM,
TEXHUYECKOH Cpellbl, — HMCIIOJIB3YsI U ITOI0 XUMHUYECKUE 3HAHUS;
- pa3BUTHE Yy OOY4YaIOMIMXCS YMEHUH pa3nuyarb (akThl U OLIEHKH, CPABHUBATH OLICHOUYHBIC
BBIBOJIbI, BHUJIETh UX CBSI3b C KPUTEPUSIMU OIICHOK M CBS3b KPHUTEPUEB C OINpPEACICHHOM
CHCTEMOM IIEHHOCTEH, (hOpMYIUPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIOTIO3HUITHIO;
- npuoOpeTeHHe OoOydYarolMMUCS ONbITa Pa3HOOOPa3HOW JEeATENbHOCTH, MO3HAHUA U
CaMOTIO3HAHUS; KITFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATBHOE 3HAYCHHE ISl Pa3TMYHBIX
BUJIOB JIEATEILHOCTH (HaBBIKOB peIIEHUs MPOoOieM, IPUHATHS pelIeHHH, OMCKa, aHallu3a U
o0paboTkn  mH(pOpPMANMK, KOMMYHHKATHBHBIX  HAaBBIKOB,  HAaBBIKOB  W3MEPEHUH,
COTPYAHUYECTBA, O€30MaCHOr0 0OpalleH s C BEIIECTBAMH B TOBCEJHEBHON JKU3HM).

B nporpamMmy BKIIFOUEHO COJIepKaHNE, HAPABICHHOE Ha ()OPMHUPOBAHHUE Y CTYACHTOB
KOMIIETEHIIMH, HEOOXOAMMBIX JUIsl KAaue€CTBEHHOTO OCBOEHHS OCHOBHOH MpoQeccHOHaIbHON
oOpazoBatenbHOil nporpaMmbl CI1IO Ha 6aze ocHOBHOro oOImiero o0pa3oBaHUs, MPOrPaMMBI
HNOJArOTOBKH KBaJIM(UIIMPOBAHHBIX paboumx, ciyxkamux no mnpogpeccun 43.01.09 «Iloaap,
KOHJIUTEP.

Pabouas mporpamMmma MOXET HCHOJIb30BaTbCA JPYTUMH MPOQecCHOHATbHBIMU
00pa3oBaTeNbHBIMU  OPTAHU3ALMSAMH, PEATM3YIOMUMH 00pa30BaTENbHYI0 TPOTPAMMY
cpeanero obmiero obpazoBanus B mpenenax OIIOII CIIO na 6a3e OCHOBHOro o0OIIEro
00pa3oBaHus, IPOrPaMMBI TIOATOTOBKY KBATH(DHUKAIMOHHBIX pab0vHX, CITY)KaIIHX.



1. MACIIOPT PABOYEM ITPOT' PAMMBI
1.1. O6mas xapakTepucTuKa 0011e00pa30BaTeILHOTO MPEAMETa « X UMHSI»

XuMHsT — 3TO HayKa O BEIIECTBAaX, HUX COCTABE MU CTPOCHUHU, CBOMCTBAX U
MpEeBpalIeHUSIX, 3HAYCHUH XUMUYECKIX BEIECTB, MATEPHAJIOB U MPOIECCOB B MPAKTUYECKOM
JeSITeTIbHOCTH YEJIOBEKa.

Conep:kanue 0011€00pa3OBaTELHOIO TMpeAMeTa «XUMHS» HAIpaBlICHO HAa YCBOCHUE
O0yJaroUMMHCST OCHOBHBIX TIIOHSTHH, 3aKOHOB M TEOPUH XWMHH; OBJAJCHHE YMEHUSMU
HaOJII0AaTh XMMUUYECKUE SIBIICHUS, IPOBOIUTD XUMUUECKUNA IKCIIEPHUMEHT, ITPOU3BOIUTH PACUEThI
Ha OCHOBE XUMHUYECKHX (POPMYJI BELIIECTB M YPABHEHHI XUMUYECKHIX PEAKITHH.

B nporiecce u3yueHust XuMHUH y CTYI€HTOB Pa3BUBAIOTCS TIO3HABATEbHbBIE HHTEPECHI
MHTEJUICKTYaJIbHBIE CIIOCOOHOCTH, ITOTPEOHOCTH B CAMOCTOSTEIBHOM PHUOOPETEHHS 3HAHUI
[0 XMMHUHU B COOTBETCTBUU C BO3HUKAIOIIMMU >KU3HEHHBIMHU MPOOJIEMaMU, BOCIIUTHIBACTCS
OepekHOe OTHOUICHHUSI K MPHUPOJE, TOHUMAaHKE 3I0pPOBOTO 00pa3a KH3HH, HEOOXOAUMOCTH
NpeAyNPEKICHUS IBICHUN, HAHOCSIINX BPel 370POBBIO M OKpYXkarolei cpeae. OHM 0OCBauBaIOT
IpUEMBI TPAMOTHOTO, OE30MaCHOTO MCIOJIb30BAHMS XUMHUYECKUX BEIIECTB M MAaTEepPHajOB,
MPUMEHSIEMBIX B OBITY, CEIbCKOM XO3sIICTBE M HA MPOU3BOJICTBE.

[Ipu  CTPYKTYpUpOBaHMM COJAEpKaHHA OOIIEC0OPa30BATENHLHOIO TpeaMeTa ISt
obnmacTHOrO  OMOKETHOro  Mpo(ecCHOHANBHOTO  00pa30BAaTEIBHOTO  YUpEXKICHUS
«O00SHCKUN TYyMaHUTAPHO-TEXHOJOTHUECKUI KOJJIEK», PEaTU3yIomeM 00pa3oBaTeIbHYIO
nporpamMmy cpeaHero oomiero odpaszoBanus B npezaenax ocBoenus OIIOIT CIIO na 6aze
OCHOBHOTO 0O0IIEro o0pa3oBaHMs, YUYUTHIBANIACH OOBEKTHBHAS PEATHbHOCTh — HEOONBIION
00BEM 4acoB, OTIYIIEHHBIX HA U3yUYE€HUE XUMHUHU U CTPEMIIEHHE MaKCUMAaJIbHO COOTBETCTBOBATh
uaesM pasBHBaOImEero oOydeHus. [loaTomy TeopeTHUecKue BOIMPOCHl MaKCHMAaJIbHO
CMEIIEHbl K Hauyaly H3ydeHHUs NpeaMeTa, ¢ TeM, YTOObl MOCIHeAyIoUui (QakTHUYeCKHid
MaTepHall pacCCMaTPHUBAJICS Ha OCHOBE N3YUYEHHBIX TEOPHIA.

Peanuzarus neykTHBHOTO MOX0/1a K U3YYEHUIO XMMHHU CIIOCOOCTBYET Pa3BUTHIO TAKHX
JIOTHYECKUX OTepanuii MBIIUICHHS, KaK aHaIW3 M CHHTE3, 0000LICHNE UM KOHKpPETH3aIHs,
CpaBHEHHE U aHAJIOT U, CUCTeMAaTH3alMs U Kilaccu(uKanus u ap.

N3yuenne xumun B 007aCTHOM OFO/DKETHOM MPO(ECCHOHATBHOM 00pa3oBaTeIbHOM
yupexaeHun «OOOSHCKUI T'yMaHUTapHO-TEXHOJOTMUECKUI KOJUICIK», peau3yromeM
00pa3oBaTeNbHYIO MPOTpaMMy CpeIHETo 0011ero oopazoBanus B npeaenax ocBoeHus: OINOIT
CIIO na 6a3ze OCHOBHOTO 0011ero 00pa3oBaHusl, IMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT
npoduist TpodecCHOHaTBFHOTO 00pa30BaHUsl. DTO BBIPAXAETCS B COACPKAHUHM OOy4YEHUS,
KOJINYECTBE YacoOB, BBIJACIIIEMBIX HAa U3yYCHHE OTJENIbHBIX T€M MPOTrpaMMbl, INIyOMHE HX
OCBOCHHS OOYyYalOIIUMHUCS, OObEME M XapaKTepe NPaKTUYECKUX 3aHATHH, BUIAX
BHEAYJAUTOPHOM CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

ITpu ocBoenuu IITKPC npodeccun 43.01.09 «IloBap, koHAUTEP» XUMHUS U3ydAETCS
6osee yriy0ieHHO Kak 0011e00pa3oBaTeIbHbIi peaMeT.

Crneunduka uzyuenus xumuu npu opnaaenuu [HIIKPC npogeccun 43.01.09 «Ilosap,
KOHJIUTEp» OTpakeHa B Kaxaol Teme paszznena «CopepxkaHue o01eo0pa3oBaTeIbHOIO
npenmeray B pyOpuke «lIpodwmnbHbie W MpodecCHOHANFHO 3HAYMMBIE DJIEMEHTHI
COJIepKaHUs». ODTOT KOMIIOHEHT peau3yeTcsi NpU WHAMBUIYAIbHOM CaMOCTOSTEIbHOMN
paboTte oOydaromuxcs (HamucaHuu pedepaTos, MOATOTOBKE COOOIIEHUM, 3aIIUTE MPOEKTOB),
B Ipolecce Y4eOHOM JesITeIbHOCTH IOJ PYKOBOJACTBOM IpernoaBareis (BBIIOJIHEHUH
XUMHYECKOTO IKCIEPUMEHTa — JIA0OpaTOPHBIX OMBITOB M MPAKTUYECKUX PadOT, perIeHur
NPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a7a4 U T.]1.).

B nporiecce n3ydeHnst XUMAU TEOPETUIECKHIE CBEICHHS IOTIOTHSIFOTCS IEMOHCTPAITHSIMH,
JTa00paTOPHBIMU OMNBITAMH M TPAKTUYECKMMH 3aHATUSAMHU. 3HAYUTEIHHOE MECTO OTBOIHUTCS
XUMHYECKOMY JKCIepuMeHTy. OH OTKpPBIBa€T BO3MOKHOCTH (DOPMHUPOBATH Y OOYUAIOIIHXCS
CHelMaibHble MpeIMEeTHble yMEHHUs: pabdoTaTh C BELIECTBAMH, BBIIOJIHATH IPOCTHIC
XUMHYECKHE OIBITHI, YUYUTh O€30IIaCHOMY W JKOJOTHYECKHM TPAMOTHOMY OOpaIIeHUIO C



BElIeCTBAaMM, MaTepHajlaMd U TIpoleccaMd B ObITY W Ha HpPOU3BOJACTBe. J{Isl opraHu3aliu
BHEAYUTOPHON CaMOCTOSTENIbHOM paboThl CTyIEeHTOB, oBnaneBatonmx mnpodeccueir CIIO
43.01.09 «IloBap, KOHIUTEp», NPEACTABICH NPUMEPHBIA NepeueHb pedeparoB (ITOKIAIOB),
WHMBUIYAIbHBIX TIPOCKTOB.

B mporecce n3yueHuss XuMuu BaxkHO (GOpMUPOBATh HHPOPMAITIOHHYIO KOMIIETEHTHOCTh
oOyyaromuxcs. [lo3TroMy mpu oOpraHu3alul CaMOCTOSTEIBHOH pabdOThl HEOOXOIUMO
aKIIEHTUPOBATh BHUMaHKUE 00YYarOIIMXCs Ha MOMCKE MH(OPMAILIUK B CPEICTBaX MaccMeua,
WuTepHere, yueOHOW M ClieUANbHONW JTUTEpAType C COOTBETCTBYIOIIMM O(OpPMIICHHEM H
NpE/ICTaBICHUEM PE3YJIbTATOB.

B  comepxanme  o00meoOpa3oBaTenbHOTO  mpeamera  «XUMHUS»  BKIFOYCHBI
TEOPETUYECKHE U MPAKTUYECKUE 3aHSTHSI, UMEIoIUe MTPo(hecCHOHATBHYI0 3HAYUMOCTD IS
CcTyneHToB, ocBauBawomux npodeccuro CIIO 43.01.09 «lloBap, KoHAWUTEP», H
HAIpPaBJIEHHBIE HA UX MPAKTHYECKYIO MOJTOTOBKY.

Nzyuenue 00111€00pa30BaTEIBLHOTO npeamera «XuMHs»  3aBepIIaeTcs
MPOMEXYTOYHOM arTectanuei B popme 3K3amMeHa B COOTBETCTBUU C YUEOHBIM ILIAHOM I1O
npodeccuu 43.01.09 «IloBap, koHAUTEPY.

1.2 MecTo yueOHOro npeamMera B y4eOHOM IJIaHe
OO0mieobpa3oBaTenbHbI MpeaMeT «XHUMHUS» SBISETCS MPEIMETOM IO BBIOOpY W3
00s13aTeNBbHBIX MPEIMETHBIX o0JacTeil W m3y4aercss B 00I11e00pa30BaTEIIbHOM ITHKIIC
yuebHoro miana OIIOII CIIO na 6a3e OCHOBHOro oOIIero odpa3oBaHUs C MOJYyYEHUEM
cpenuero obmiero oopazosanus [IIIKPC no npodeccun CITIO 43.01.09 «IloBap, koHIUTEDY.

1.3 Pe3yabTaThl 0cBOeHHMA Y4eOHOI0 peaMera
OcBoeHue conepikaHus 00Ie00pa30BaTEIBLHOTO NpeaAMeTa «XUMHUs», 00eCTIeYMBACT
JOCTIKEHUE CTYJICHTAMU CIEAYIOIUX Pe3yJbTaTOB:

* TUYHOCMHbBIX.
1) 4yBCTBO TOPJOCTH U YBKCHHUS K UCTOPHH U JOCTHIKCHUSM OTCUCCTBCHHOW XMMHUECKON
HaYK{; XUMHUYECKU IPAMOTHOE NIOBEJICHNE B TPOPECCHOHATIBHOM JIEITENLHOCTH U B OBITY IpH
06paH1€HI/II/I C XUMHWYCCKUMH BEIICCTBAMU, MaTCprUajIaMUi U IPOUCCCaMU;
2) TOTOBHOCTh K HPOJIOJDKEHHIO 00pa30BaHUs U MOBBIMICHHS KBaTH(DUKALUK B M30paHHON
npoeCCHOHATBHON ~ JEATENBHOCTH W OOBEKTUBHOE OCO3HAHHE pOJM  XUMHYECKUX
KOMIIETEHIIUH BATOM;
3) yMeHHE HCHOJB30BaTh JIOCTHKECHUS COBPEMEHHON XMMHYECKOW HAyKHM WM XUMHUYECKUX
TEXHOJIOTUH JJIs1 TOBBIIIEHUSI COOCTBEHHOI'O HHTEIUIEKTYaJbHOI'O Pa3BUTUS B BBIOpAHHOMN
poQeCCUOHAIBHOM IEATETbHOCTH;

* MemanpeomMemHuoix:

1) wucnonp30BaHME PpA3NUYHBIX BHIOB [O3HABATEIBHOW JESITENILHOCTH W OCHOBHBIX
MHTEJJIEKTYaIbHBIX omeparuil (MoOCTaHOBKH 3a1a4yu, GOPMYJIUPOBAHUS THUIIOTE3, aHAIHM3a U
CHHTE3a, CpaBHEHHs, OOOOIIEHHs, CHCTEMAaTHU3allMH, BBIABICHUS NPUYUHHO-CIIEICTBEHHbBIX
CBSI3€H, TMOWMCKAa aHAJIOroB, (OPMYIMPOBAHMS BBIBOJOB) /ISl PEIICHUS TIOCTABICHHOW 3a/1auu,
IPUMEHEHHE OCHOBHBIX METOJIOB NMO3HAHMs (HAOMIOJEHMS, HAyYHOTO SKCIEPUMEHTA) JUIs
HN3YUCHUA PA3IMYHBIX CTOPOH XHUMHYCCKUX 00BEKTOB U IponeCcCoOB, ¢ KOTOPEIMU BO3HHUKACT
HE00XO0IMMOCTh CTAJIKUBAThCA BIIPO(ecCHOHATBHOM cepe;

2) UCIMOJIb30BaHUE PA3JIUYHBIX HCTOYHHMKOB JUIS TIONYYCHHS XHMHUYECKOH HH(pOpMAIHH,
YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb JUISl JIOCTHXKEHHMS XOpOLIMX pe3ylbTaTOB B
npodeccruoHagbHON cdepe;

* nPeOMEMHBIX:



1) chopMHPOBAaHHOCTH MPEACTABICHUN O MECTE XMMHUU B COBPEMEHHON HAy4HOHW KapTHHE
MHUpa; TOHMMAaHME POJIM XUMUU B (OPMHPOBAHUU Kpyrozopa H (PyHKIHMOHAIBHOM
rPaMOTHOCTH YeJIOBEKa JIJISl peLlICHUs TPAKTUUECKHX 3a/1a4;

2) BJIQICHUC OCHOBONOJIArartOMMU  XUMHWYCCKUMU TIOHATUAMHU, TCOPUAMH, 3dKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTUEH 1 CUMBOJIHMKOM;
3) BJIAACHUC OCHOBHBIMHU MCTOAAMH HAYYHOI'O IIO3HAHUSA, HCHOJIB3YECMbIMU B XHWMHU:
HaOI0/ICHUEM, OMHMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHUE 00padaThiBaTh, OOBSICHAThH
PE3yibTaThbl HPOBCACHHBIX OIIBITOB U ACJIATH BBIBOAbI; TOTOBHOCTDH U CHOCO6HOCTB MMPUMCHATDH
METO/IbI TO3HAHUSI TPU PELICHUH IPAKTUUECKUX 3a]1a4;

4) chopMHUPOBAHHOCTh YMCHHS JaBaTh KOJUYECTBEHHBIC OIICHKH U MPOU3BOJIUTH PACUCTHI 110
XUMHUYECKUM (pOpMyJIaM U YPaBHEHUSIM;

5) BJIaACHUC ITpaBHUJIaMH TCXHUKU 6630HaCHOCTI/I IIPpU UCTIOJIL30BAHNU XUMHWYCCKUX BCILICCTB,
6) chopMHPOBAHHOCTH COOCTBEHHOW MO3WIIMH 1O OTHOIICHUIO K XMMHYECKOW HH(OpMaIum,
MOJIy4aeMOU U3 Pa3HbIX UCTOUYHUKOB.

JIuunocmmuuie pezynomamot 60CRUMAHUA:

JIPB 3 - neMOHCTpUpYIOIIMHA TPUBEPKEHHOCTh K POIAHOW KYJIbTYpE, HCTOPUUYECKOU
namsITH Ha oOcHoBe m00BH K Poxaumne, poaHoMy Hapoay, Manoll poJuHE, HNPHUHATUIO
TPaAULMOHHBIX [IEHHOCTEW MHOIOHAIIMOHAJILHOIO Hapoaa Poccun.

JIBP 7 - 0OCO3HAarOIMi NPUOPUTETHYKO LIEHHOCTH JIMYHOCTH YEJIOBEKA; YBaXKarOLIUM
COOCTBEHHYIO U YYXXYI0 YHUKAJIbHOCTh B PA3IMYHBIX CUTYyalUsX, BO BceX (popmax U BUAAX
JESATEIIBHOCTH.

JIBP 8 - nposBisoomuil 1 1EMOHCTPUPYIOLINM YBaXKEHHE K NPEACTABUTENSIM pPa3IUUHbIX
STHOKYJIBTYPHBIX, COLUAJIbHBIX, KOHPECCHOHATIBHBIX U UHBIX Ipynn. JIBP 22 - ocymiecTBiasATh
MOWCK, aHAIM3 W WHTEPHPETAlMI0O WHPOpPMAlWU, HEOOXOAWMOW JJIs BBHIMOJHEHUS 3a1ad
npodecCHOHATBLHOM 1eATEbHOCTH.

JIBP 23 — nposBisATH T'pakIaHCKO-IATPUOTUYECKYIO IO3UIHUIO, JIEMOHCTPUPOBATH
0CO3HAHHOE MOBE/IEHUE HAa OCHOBE TPAIUIIMOHHBIX O0II€YeTIOBEYECKHX [IEHHOCTEH.

JIPB 25 - paboraTh B KOJJIEKTUBE U KOMaHzAe, 3((EeKTUBHO B3aUMOJEICTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KIIMEHTAMHU
JIBP 26 - ocymiecTBisTh YCTHYIO M NHCbMEHHYI0 KOMMYHHKAIIMIO Ha TOCYIapCTBEHHOM
A3BIKE C YUETOM 0COOEHHOCTEH COLMANBbHOTO U KYJIBbTYPHOTO KOHTEKCTA.

JIBP 30 - roToBBIi K OONICHWIO W B3aMMOJACHCTBHIO C JIFOJABMH pa3sHOrO cTaTyca M B
MHOT'000pa3HbIX 0OCTOATENBCTBAX, TOHUMAOIIUI CYIIHOCTh HPAaBCTBEHHBIX Ka4eCTB U UepT
XapakTepa OKpYKarolKX JIFOJEH, YMEIOIMKA HAaXOAUTh HHANBUIYAIbHBIN MOIXO0] K KaKIOMY
KIJIUEHTY.

JIBP 34 - nposiBisiTh 100p0KeNaTeIbHOCTh K OKPYKAIOIIUM, J€TUKaTHOCTh, YyBCTBO TaKTa U
TOTOBHOCTB OKa3aTh YCIYTy K&KAOMY KTO B HEW HYXIAeTCs.



2. COAEP)KAHUE OBIHIEOBPA3OBATEJIbBHOT' O IIPEJJMETA

BBEJEHUE
HaquBIe MCTOAbI ITIO3HAHUS BCIICCTB U XUMHNYCCKUX sIBiIeHUM. Ponb SKCIICpUMCHTA U
TEOPUH B XUMHHU. MOJETMPOBAaHUE XUMUYECKHX POIECCOB. 3HAYCHUE XUMUU IIPH OCBOCHUH
npodeccuii CI1O u cnermansrocteii CII1O.
PA3/IEJI 1.
OPI'AHUYECKAS XUMUA
Tema 1.1. OcHOBHbIE IOHATHS OPTAHUYECKOI XHMHUH U T€OPHUS CTPOCHUSI OPTaHNYECKHX

coeTNHEeHn

IIpeamer opranuveckoii xumuu. IlonsTHe 00 OpraHM4eckOM BeLIECTBE U
OpraHn4eckor XxuMuu. Kpatkuii o4uepk UCTOPUM PAa3BUTHUSL OPTraHMYECKOW XUMHUHU. Butanusm
u ero kpymenue. OCOOCHHOCTH CTPOSHHMsS OpraHMYeCKHX coeauHeHuid. Kpyroopor
yIepoaa B IPUPOJE.

Teopusi cTpoeHnsi opranmveckux coenuHenmii A. M. Byrieposa. Ilpennoceuixu
co3gaHus Teopuu crpoeHus. OCHOBHBIE IOJIOKEHUS Teopuu crpoeHust A. M. byrieposa.
XUMHYECKOE CTPOCHHE W CBOWCTBA OpraHMYecKWx BemecTB. lloHsTHe 00 W30MEpHH.
CniocoObl 0TOOpaXkeHUs CTPOEHUs MOJIEKYbl ((popmynbl, Mojenu). 3Hauenue teopun A. M.
BytnepoBa aiis pa3BUTUS OPraHUYECKON XUMUU U XUMHUUECKHUX ITPOTHO30B.

Crpoenue aroma yriaepoja. DJEKTPOHHOE O0JIaKO M OpOUTanb, S- U p-OpOUTAIH.
ONEeKTPOHHbIE U 3JIEKTpOHHO-Tpaduyeckue ¢GopMyibl aroma YIjiepoJa B OCHOBHOM H
BO30Y)XJICHHOM COCTOSHUX. KoBajeHTHas XuMMHUecKas CBsI3b M €€ KJIacCU(pHUKALMs IO
croco0y mepekpeiBaHus opoOutaneil (6- u m-cBs3M). [lonstue ruOpuamsanuu. Pa3nudHbie
TUIBI TUOpUAM3alMK U popMa aTOMHBIX opOUTanel, B3aUMHOE OTTaJIKUBaHUE TMOPHUIHBIX
opOuTanel U UX pacrnojoKEeHUE B IPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM 3HEPIUHU.
['eomerpuss MOJEKyd BeELIECTB, OOpa30BaHHBIX aTOMaMM YIJIEpOAa B  Pa3IMUHBIX
COCTOSIHUSIX TMUOpUIN3ALIH.

Knaccugukarus oprannueckux coennHeHnid. Knaccugukanus opraHn4ecKkux BEIEeCTB B
3aBUCHUMOCTH OT CTpPOEHMs yrieponHoill uenu. IloHATne QyHKIMOHAIBHONW TPYIIIBI.
Knaccugukaius opraHMuecKuX BeIIECTB 10 TUITY (PYHKIIMOHAIbHOW IPYIIIBL.

OcCHOBBl  HOMEHKJIaTypbl ~ OpraHMYECKUX  BEIIECTB. T[puBHaibHBIE  Ha3BaHUS.
PanmonanpHass  HOMEHKJIATypa Kak  IpeamecTBeHHMIa  HoMeHKnatypsl  [UPAC.
Homenknarypa  [UPAC:  npuHuunbl  oOpa3oBaHusi ~ Ha3BaHUM,  CTapLUIMHCTBO
(GYHKLIMOHANBHBIX TIpymNi, HUX o0Oo3HaueHHe B mpedurcax u cypdukcax Ha3zBaHHUH
OpPraHMYECKUX BEILECTB.

Tunel XUMUYECKUX CBSI3ed B OpPraHMYECKUX COEIUMHEHUSX U CHOCOObl HUX pa3pblBa.
Knaccugukaius KOBaJIEHTHBIX CBSI3€H MO 3JEKTPOOTPULIATEILHOCTH CBSI3aHHBIX aTOMOB,
croco0y MepeKphIBaHUs OpOUTANICH, KPAaTHOCTH, MEXaHU3MY 00pa3oBaHus. CBS3b MPUPOIBI
XUMHUYECKON CBS3M C TUIIOM KPHCTANIMYECKOM peIIeTKH BEIecTBAa U ero (pU3N4YeCKUMHU
cBocTBamMH. Pa3pbhlB XMMHUYECKOW CBSI3M Kak IMPOIECC, OOpaTHBIA ee 0Opa30BaHUIO.
['oMonuTHYECKUH U TeTepOTUTHYECKUI pa3phIBbI CBA3EH, UX COMOCTaBIEHUE ¢ OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIM MeXaHu3MaMH HUX oOpas3oBanHus. [loHsTHe cBoOOAHOrO pajavkana,
HYKJICO(DUIBHON U 3MEKTPO(PUIBHOMN YaCTUIIBI.

Knaccudukanust peakuuii B opranndeckol xumuu. [loHsTHE O THUMAX W MEXaHH3Max
peakuuii B opranmueckoil xumuu. CyOctpar u pearent. Knaccudukanus peakuuii mo
U3MEHEHUI0O B CTPYKType cyOcTpata (NpUCOEIMHEHUE, OTUICIUIEHUE, 3aMelleHHe,
U30MepH3alysl) U TUIY peareHTa (paauKanbHble, HyKJIeo(uIbHbIe, 31eKTPO(UILHBIC).

Peakuuu npucoenunenus (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE),
u3oMepu3alu.  Pa3HOBMIHOCTM  peakuMil  KaXJO0ro  TUIA:  THAPUPOBAHUE U
JIEeruIpupoBaHue, TaIOTEHUPOBAHUE U JIETaJOTeHUPOBAaHUE, THApATalMs U JeruapaTalus,
TUPOTajOreHUPOBAaHUE u JNETUAPOralOreHUPOBAHUE, MIOJINMEpHU3aLUs "
MOJIMKOHACHCALUs, neperpynnupoBka. OCOOEHHOCTH OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX



peaKkuii B OpraHu4eCKON XUMHUH.

CoBpeMeHHbIE TPEACTABIEHUS O XHUMUYECKOM CTPOEHUM OpPraHMYECKHX BEILECTB.
OCHOBHBIE HampaBJeHUs pa3BUTUS Teopuu cTpoeHuss A. M. byrineposa. N3zomepus
OpraHMYECKUX BEIIECTB U €€ BUIbl. CTPYKTYpHAasl H30MEpHsl: MEKKIIACCOBAsl, YIJIEPOIHOTO
CKeJIeTa, TOJIOKEHUsl KpaTHOM CBSI3M U (PYHKUMOHANbHOM rpynmnbl. [IpocTpancTBenHas
U30MEpUs: TeoMeTpuYecKass M onrtudeckas. [loHATME acMMMETPUYECKOrO LIEHTpA.
buonorrnueckoe 3Hau€HHE ONTUYECKON M30Mepuu. B3auMHoe BIMsIHUE aTOMOB B MOJIEKYJIaX
OpPraHMYeCKHUX BELIECTB. OJEKTPOHHBIE H(PQEKTHl aToMOB M AaTOMHBIX TpyHnn B
OpraHUYecKUX MoJsiekyiax. MHayKunoHHbl 3()(EKT, MOM0KUTENbHBIA U OTPUIATEIBHBIMH,
ero ocobeHnoctr. MezomepHusbiit 3p ekt (3hPexT conpsikeHus ), ero 0COOEHHOCTH.

JeMoHCTpauMu

Konnekuuyn opraHmueckux BewlecTB (B TOM YMCJE JIEKAPCTBEHHBIX IIPENapaTos,
KpacuTesiei), MaTepuaioB (MPUPOAHBIX U CHHTETHYECKHX Kay4yKOB, IJIACTMACC M BOJIOKOH)
Y U3JIeTTU U3 HUX (HUTEH, TKaHEeH, OTJAEIOYHBIX MAaTEPUAIOB).

Monemn wmonexkyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTtepkHEBbIE |
00BEMHBIE.

Monenu oTTankuBaHusi THOPUIHBIX OPOUTANIEH C TOMOIIBIO BO3AYIIHBIX IIAPOB.

B3aumoneiicTBue HaTpusi ¢ 3TaHOJOM U OTCYTCTBHE B3aWMOJAEWUCTBUS C JUATHIIOBBIM
aupom.

OnpIThl, MNOATBEPXKIAIOLIUE HaIUMuWe (QYHKIMOHAJIBHBIX TPYNIH Yy COEAMHEHUH
pa3IMYHBIX KJIACCOB.

JlabopaTopHblii ONbIT

N3roroBienune Moenei MoJIeKysl —IIpeACTaBUTENIEH Pa3IuYHbIX KJIACCOB OPraHUYECKUX
COCIMHEHU.

IIpakTH4yeckue 3aHATHS.

OO6napyxeHue yriepoja U BOJOpPOJAa B OpraHMYECKOM coequHeHun. OOHapykeHue
rajoreHoB (mpo6Oa belnbmTeitHa).

Tema 1.2. [lpeagenbHble YriieBoa0pPOabI

['omonornueckuit psa ankanoB. [lonstue o6 yrieBojgopogax. OcOOEHHOCTH CTPOEHUS
IpeJleNbHBIX YTIEBOI0POAOB. AJNKaHbl KaK MPECTaBUTEIHN MPEAEIbHBIX yII€BOJOPOIOB.

ONEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJBl METAHA W JIPYIHMX aJKaHOB.
['omonornyeckuit pan u usomepus napapuHoB. HopmanbHOe 1M pa3BETBIEHHOE CTPOCHHE
yriaepoaHod nenu. HoMeHkiaTypa ankaHOB M alKWIBHBIX 3aMmectutenei. dusmdeckue
CBOICTBA aJKaHOB. AJIKaHbI B IPUPOJIE.

Xumnueckue cBoiicTBa ankaHoB. Peakuum SR-tumna: ranorenupoBanue (paGorsr H. H.
CemeHnoBa), HuTpoBanue 1o KonoBasioBy. MexaHHW3M peakluy XJIOPUPOBAaHUS AJKaHOB.
Peaknuu neruapupoBaHUs, TOPEHHUs, KATATIMTUYECKOTO OKHUCIEHUs ankaHOB. KpekuHr
AJIKaHOB, pa3JM4YHble BUAbl KPEKHWHIa, NMPUMEHEHHE B MPOMBILUIEHHOCTU. [luponus wu
KOHBEPCHsI METaHa, U30MEpHU3aLlisl AIKaHOB.

[Ipumenenre u cnocoObl MonydeHus ankaHoB. OOIacTM NPUMEHEHHS aJIKaHOB.
[TpomsblmieHHbIe cOCOOBI MOMYYEHHs AJKAHOB: MOJYYE€HUE U3 MPHUPOJHBIX MCTOYHHKOB,
KpEeKUHI TapaduHOB, TONyYE€HHE CHHTETUYECKOro O€H3MHa, razudukamus yris,
THJIpUpoBaHue ajkaHoB. JlabopaTropHble CIOCOOBI MOJTYYEHHUS allKaHOB: CHUHTe3 Biopia,
JeKkapOOKCUIIMpPOBaHUE, THAPOIIN3 KapOuaa aTtOMUHUS.

[{uknoankanel. ['omMonorndyeckuid psa M HOMEHKJIATypa LMKIOAJIKAaHOB, HMX o0OIas
dopmyna. Ilonsatue o HampsokeHUM IUKiIa. M30MepHus IIUKIOAIKaHOB: MEXKJIaccoBas,
YIJIEPOJHOTO  cKeneTa, reomerpuueckas. Ilomyyenne u — ¢Qusuueckue  cBoicTBa
[IAKJIOATKAHOB. XMMHYECKHE CBONCTBA MUKI0ATKaHOB. Crienndrka CBOWCTB ITUKIIOATKAHOB
C MaJIbIM pa3MepoM LIUKJIA. Peakiuy npucoeImHeHus 1 paAuKaJIbHOTO 3aMEIICHHUS.

JleMoOHCTpaL U

Mogenu MosleKysl MeTaHa, IPYIHX ajlKaHOB, Pa3IMYHbIX KOH(pOpMaIMi IHUKIOTEKCaHa.
PacTBopenue napadrHa B O€H3UHE U UCMIAPEHHUE PACTBOPUTENS U3 CMECH.



[InaBnenne mnapaduHa U €ro OTHOIIEHHWE K BojAe (PaCTBOPUMOCTh, IUIOTHOCTS,
CMauMUBaHUE).

Paznenenue cmecu G€H3MH — BOJIa C IOMOILBIO AETUTEIbHON BOPOHKH.

['openne wmerana, mpomaH-OyTaHOBOW cMmecH, mnapaduHa B YCIOBHSX H30bITKA U
HEJ0CTaTKa KACIOPOoJa.

B3pblB cmMecu MeraHa C BO3IyXOM U XJOpPOM. BOCCTaHOBIEHHE OKCHUIOB TSKEIBIX
METaJUIOB Mapa(uHOM.

OTtHolIeHne HUKIOreKkcaHa K OpOMHOM BOJIE M pacTBOPY I€pMaHIaHaTa Kajusl.

JlaGopaTopHble ONBITHI

M3rorosieHue Moaeael MOJIEKYJI AJIKAaHOB U TAJIOTCHAJIKAHOB.

N3rorosnenue napaguHUpOBaHHON OyMmaru, UCIbITAHUE €€ CBOMCTB: OTHOIIEHUS K BOJIE
U J)KHpaMm.

OOHapy:XeHue BOJbl, CaXH, YIJIEKUCIOro ra3a B IPOAYKTaxX TOPEHHs CBEUH.

O3HaKOMJIEHHE CO CBOWCTBAMH TBEPABIX Mapa(pUHOB: IUIABJICHUEM, PACTBOPHUMOCTHIO B
BOJIE M OPraHMYECKHUX PpACTBOPHUTEISX, XHUMHUYECKOM MHEPTHOCTBIO (OTCYTCTBUEM
B3aMMOJIEICTBUS ¢ OpPOMHOM BOJOM, paCTBOpaMHU I€pMaHIaHaTa Kajaus, THIPOKCHU]Ia HaTpUs
U CEPHOH KHUCIIOTBI).

IIpakTHyeckoe 3aHsATHE

[Tony4yeHune MeraHa M M3y4YE€HUE €r0 CBOMCTB: FOpEHMsI, OTHOIIEHUS K OpPOMHON Boje U
pacTBOpy IepMaHraHaTa Kajus.

Tema 1.3 JTH/IeHOBBIE U JUEHOBBIE YIJIEBOAOPO/bI

["oMonornyeckuit psii aaKkeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
STHJIEHAa W alkeHoB. ['omonornyeckuil psn u oOmas ¢opmyina ankeHoB. M3omepus
ATUJIEHOBBIX YIJIEBOJOPOAOB: MEXKKIACCOBas, YIJIEPOJHOIO CKEJETa, MOJOKEHHUS KpaTHOU
cBs3U, reomerpuueckasi. OCOOEHHOCTH HOMEHKJIATYpbl ATUJICHOBBIX YIJIEBOAOPOJIOB,
Ha3BaHUs BAKHEHUIINX paguKaioB. PU3MUECKUE CBOMCTBA AJIKEHOB.

XUMHUECKUE CBOWCTBA AJIKEHOB. OJEKTPO(UIBHBIN XapakTep peaklui, CKIOHHOCTb K
peakuusM MPUCOECTUHEHMS], OKUCIEHUS, noaumepu3auuu. [IpaBmio MapkoBHUKOBA U €ro
3JIEKTPOHHOE 000CHOBaHUE. Peakiiuy raloreHupoBaHusl, THAPOTaIOreHUPOBAHNS,

ruapaTanuu, TuapupoBaHus. Mexanusm  AE-peakuuil. Ilonstue o peaxknusx
noJuMepu3anuu. ['openue ankeHoB. Peaknuy OKUCIIEHUS B MATKUX M JKECTKHX YCIOBHSX.
Peakuuss Barnepa u ee 3HaueHue uisi OOHApY)KEHMsI HENPEIENbHBIX YIJIEBOJOPOJIOB,
MOJIyYEHUS

TJIUKOJICH.

[TpumeHeHne U crocoObl MOMyYEHUs alKeHOB. Vcrnonb30BaHuEe BBICOKOW peakIMOHHOMN
CIIOCOOHOCTH aJIKEHOB B XMMMUYECKOH MpoMbIIIeHHOCTU. [IpuMeHeHue 3TuieHa U mpo-
nwieHa. [IpomblnuieHHble cOCOOBI MOJMYYEHHs alKeHOB. Peakiuu JeruapupoBaHUs U
KpEKHHIa ajkeHoB. JJabopaTopHble ciocoObl MOTY4YEeHUsI aJTKEHOB.

Aakanuenbl. [loHsTHe U KiaccuukaMs TUEHOBBIX YIJIEBOJAOPOAOB IO B3aUMHOMY
pacrloyIOKEHUI0 KpaTHBIX CBsized B Mousiekysie. (OCOOEHHOCTH DJIEKTPOHHOTO U
MIPOCTPAHCTBEHHOI'O CTPOEHUS CONPSKEHHBIX AUEHOB. [loHATHE O [J-2JEKTPOHHOM CHUCTEME.
Homenkmarypa  AWEHOBBIX  yriieBoAopoaoB. (OCOOGHHOCTH  XUMHUYECKUX  CBOWCTB
CONPSDKEHHBIX JMEHOB KaK CIIEJCTBUE HX OJJIEKTPOHHOro crpoeHus. Peakuun 1.,4-
MPUCOETUHEHUSI. [Tonumepuszanmsi  JUEHOB. CrocoObl  TONYYeHUsT  JUEHOBBIX
yraeBonopoaoB: pabotel C.B.Jlebenesa, nerupupoBaHne aaKaHOB.

OcHOBHbIE MOHATHS XMMHUHM BbICOKOMOJIEKYJSAPHBIX COeJIMHeHHH (HA mnpumepe
NMPOAYKTOB MNOJMMEPU3ALUU AJIKEHOB, AJKAIMEHOB M HX TIaJOreHINPOU3BOJAHBIX).
MoHoMep,ToJIMMep, peaKIMs MOJIUMEPU3ALNH, CTENEHB TOJIMMEPU3aliU, CTPYKTYPHOE 3BEHO.
Tunsl MONMMEpPHBIX LENEH: JIMHEWHBIE, pPAa3BETBIEHHbIEC, cluTble. lloHsATHE O
CTEpPEOPETYISAPHBIX mnojuMepax. [loauMepbl TEpPMOIUIACTUYHBIE W TEPMOPEAKTHUBHBIE.
IIpencraBienue o 1lactMaccax M anactomepax. [loauMdTHUIIEH BBICOKOTO U HU3KOIO
JlaBieHUs1, ero cBoiictTBa u npuMmeHeHue. Karammzatopsr [urmepa — Harra.



[TonmumponuieH, ero MpuMEHEHUE U CBOMCTBA. ["anoreHcoaepkamiue MmoauMepsl: TedJIoH,

MOJUBUHUIXJIOPH. Kayuykn  HarypanbHbli U cuHTermdeckue.  Comosimmepsl
(OyTamueHCTHPONIbHBIN KayuyK). Bynkanuzanuus kaydyka, pe3uHa 1 500HUT.
Hemoncmpayuu

Monenu MOJEeKy CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB AIKEHOB U aJIKa/IMEHOB.
Komnexknus «Kayuyk u pe3unay.

Jenonumepusanust kayuyka. CryieHue MIIEYHOTO COKa KaydyKOHOCOB (MoJioyas,
0JlyBaHYHKOB, (puKyca).

Jlabopamopnusie onvimot

OOHapyKeHue HENpeeNIbHbIX COEIMHEHUN B KEPOCUHE, CKUIIUAApE.

O3znHakomyieHHE ¢ 00pa3laMu MOJIUATUIICHA U TOJUIIPOIMIICHA.

PacrioznaBanne o0Opa3oB aJIKaHOB U aJIKEHOB.

Ilpakmuueckue 3anamus

ITomy4yenue sTuneHa qeruapaTanuen 3TUI0BOro ClupTa.

BzaumopeiictBue »THiieHa ¢ OpOMHOM BOJOH, pacTBOpPOM I[E€pMaHraHaTa Kajusl.

CpaBHeHMeE IUIaMEHHU 3THIIEHA C IIJITaMEHEM IpeJeabHbIX YIJIEBOA0POAOB (MeTaHa,
nponaH-0yTaHOBOM CMecH).

Tema 1.4. AueTniieHoBbIe yIJeBOIOPOABI

I'omonornueckmii psix aJKUHOB. DIIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE allETUIICHA
U JIpyrux ankuHoB. ['oMmonormyeckuii psigx u obmas gopmyna ankuHoB. Homenknatypa
AlETUJIICHOBBIX  YIJIEBOJOPOAOB. M30Mepusi MeEXKKiaccoBas, YIJIEpOJHOIO CKeJleTa,
IIOJIOXKEHUSI KPAaTHOM CBSA3H.

XuMHUYecKHe CBOHCTBA H MPpUMeHeHne aTKUHOB. OCOOCHHOCTH PEaAKINi MPUCOSIUHEHHS
10 TPOWHOMN yriepona-yriepoaHon cBs3u. Peakuus Kyueposa. IlpaBmiio MapkoBHUKOBa
NPUMEHUTEIbHO K aneTwieHaM. [loABMXKHOCTH aToMa BOJOpojAa (KHCIOTHBIE CBONCTBA
ankuHoB). Oxucienve ankuHoB. Peakuus 3enuHckoro. IIpuMeHeHue aneTuI€HOBBIX
yrieBoopoaoB. [TonuBununanerar.

IMonyuyenne anxkuuoB. IlonyyeHue aineTusaeHa MNUPOJIU30M METaHa U KapOWUJHBIM
METOJIOM.

Hemoncmpayuu

Monenu MOJEKybl alETHIIEHA U IPYTUX AJIKUHOB.

[Tonyuenue aneruneHa w3 KapOujga KaublMs, O3HAKOMJIEHHE C (QU3NYECKUMHU H
XUMHYECKMMHM  CBOMCTBAMM  alETWIEHA: PAcTBOPHUMOCTBIO B BOJAE, TIOpPEHUEM,
B3aUMOJICHCTBHEM ¢ OpPOMHOI BOJIO, pacTBOPOM IepMaHraHaTa kanus, cosimu meau (1) u
cepebpa.

Jlabopamopmuwtii onvim

H3rorosieHne Moaenel MOJIEKYJI aAIKUHOB, UX H30MEPOB.

Tema 1.5. ApomaTuueckune yriieBoaopoabl

I'omonormueckuii psa  apeHoB. beH3osm kak mpeacraBuTens apeHoB. Passutue
NpeJICTaBICHUH O cTpoeHUU OeH3oia. COBpeMEHHbIE MpeACTaBIEHUs 00 3JIEKTPOHHOM H
IPOCTPAaHCTBEHHOM CTpoeHuM OeH3ona. OOpa3oBaHuE apoOMaTHUECKOW [J-CHCTEMBI.
l'omonorn OeH30ma, WX HOMEHKJIaTypa, oOmas ¢opmymna. Homenkmarypa s
JU3aMEIeHHbIX ~ MPOW3BOJHBIX  O€H3oia: opmo-, Mema-, napa-pacloiioKeHue
3amecTuTenerd. OU3nvyecKkrue CBOMCTBA apEHOB.

Xumuueckue cBoiictBa apeHoB. IIpumMepbl peakiuil 3MeKTPOPHUILHOIO 3aMEIICHUS:
raJIoreHUpoBaHus, aikuwinpoBaHus (karamuzatopel Dpunens— Kpadrea), HUTpOBaHUS,
cynbpupoBaHus. Peakumum TUAPUPOBaHMS M TNPUCOEIMHEHHUS XJopa K OeH30Iiy.
Oco0eHHOCTH XMMHYECKHX CBOICTB TOMOJIOTOB OeH30j1a. B3anMHOe BiMsSHHME aTOMOB Ha
npUMepe TOMOJIOrOB apeHOB. OpueHTalMs B peakuusX HJIeKTPOPHIBLHOTO 3aMelIeHUs..
Opuenrants | u |l pona.

Ilpumenenne wu mnoJydyeHue apeHoB. IlpuponHble MCTOYHMKM —apOMATUYECKUX
YII€BOIOPOAOB. ApoMaTH3allus aIKaHOB U LIUKJIOAJIKAaHOB. AJIKHJIMpOBaHUE OeH30a.



Hemoncmpayuu

[TapoctepkHeBbIe U 00BEMHBIE MOJIEIH MOJIEKYJI OEH30J71a U €r0 TOMOJIOTOB.

Paznenenue cmecu 0€H307—BO/a € TOMOIIBIO AETUTEIbHON BOPOHKH.

PacTBopsitommas criocobHoCcTh OeH30i71a (IKCTPAKIMsI OPTaHUYECKUX M HEOPraHMYECKHX
BEIIECTB OCH30JI0M M3 BOJHOIO pacTBOpa HoJa, KpacuTeneil; pacTBopeHue B OeH30i1e
BEIIECTB, TPYTHOPACTBOPUMBIX B BOJIE (Cepbl, OCH30HHON KUCIIOTHI).

['openue GeHzoia.

OtHomenue OeH3oJla K OpOMHOM BOJI€, PacTBOPY IEpMaHraHaTa Kajus.

[Tony4yenne HuTpoOeH307a.

O3HakoMiieHHE C (PU3NYECKUMHU CBOMCTBAMH apOMaTHYECKHX YIIEBOJAOPOJOB C
M CII0JI30BaHNEM pacTBOpUTEI «CosbBEHT». I3roToBIEHNE U HCITOJIB30BAHNE TPOCTENIIETO
npubopa s xpomarorpaduu.

[Tonydyenue GeH3ona AekapOOKCUIMpPOBaHUEM OeH30MHOW KuchoThl. IlomydeHnue u pac-
clloeHHe sMyJbcun OeH3ona ¢ Boxoi. OTHomeHne OeH30ia K OPOMHON BOJE U pPacTBOPY
IIEpMAaHraHaTa Kajusl.

Tema 1.6. IlpupoaHbie MCTOYHUKH YIJIEBOJOPOI0B

Hedrs. Haxoxnenue B mpupose, coctaB U (uznyeckue cBoiicrBa HepTH. TOIIMBHO-
sHepreTudeckoe 3HadeHune Hedtu. [IpombinuieHHas nepepabotka Hedru. Pexrndukamms
He(TH, OCHOBHbIE (PAKLUU €€ pa3JesieHHs, UX HMCIoJb30BaHue. BropuuHas nepepaboTka
HeTenpoayKkToB. PexTudukanms mMa3zyra npu yMEHbLUICHHOM AaBiieHHH. KpekuHr HedTte-
npoayKToB. Pasnuunbie BuIbl kpekunra, padbotsl B. I'. IllyxoBa. M3omepusaius aakaHOB.
AJNKWINPOBaHUE HETPEICIBbHBIX YIIIeBOAOPOI0B. Pudopmunr Hedrenpoaykros. KauectBo
aBTOMOOMJIBHOTO TOIUIMBa. OKTaHOBOE YHCIIO.

IIpupoanblii U nonyTHLIN HedTsIHOIN ra3pl. CpaBHEHHE COCTaBa IPUPOJHOTO U MOIYTHOTO
ra3oB, UX IIPaKTHYECKOE UCIIOIb30BAHMUE.

Kamennblii yroab. OCHOBHBIE HalpaBi€HUS MCIONb30BAaHUS KAMEHHOIO  YIJIS.
KokcoBanue KaMEHHOro yIjs, BaKHEHIIME MPOLYKTHl 3TOrO Ipouecca: KOKC,
KaMEHHOYIOJIbHasi ~ CMoJla, HajacMmoibHas Bojga. CoeauHEHMs,  BbIIEISEMbIE U3
KaMEHHOYT0JIbHOM cMOJIBL. [IpoyKTHI, mOTyyaemMble U3 HaJACMOIbHON BOBI.

DKOJIOTUYECKHE ACTIEKTHI JOOBIYH, IEPEPAOOTKH U UCTIOIb30BAaHUS TOPIOYUX UCKOTAEMBbIX.

Hemoncmpayuu

Komneknusa  «lIpupogHple  HCTOYHUKH — YTIIEBOLOPOAOBY.

CpaBHeHHE MPOLECCOB TOpPEeHUsT He(TH U MPUPOAHOTO Ta3a.

O6pa3zoBanue HeTIHOM MJIEHKH Ha TOBEPXHOCTH BOJIBI.

Kartanutnueckuit kpekuHr napaduHa (WIMKepoCcuHa).

Jlabopamopnusie onvimot

OmnpezneneHve HalIU4yMsl HENpPEJIENbHBIX YIVIEBOJAOPOJOB B OCH3MHE U KEpOCHHE.

PactBopuMOCTb pa3znuyHbIX HETENPOAYKTOB (OEH3MHA, KEPOCHHA, TU3EILHOTO TOILINBA,
Ba3elMHa, apauHa) Apyr B ApYTe.

Tema 1.7. 'uapoKkcHJIbHbIE COEIUHECHUSA

Crpoenne u kjaaccupukanusi cnuproB. Krnaccupukanus cnuproB M0  THILY
YIIEBOJOPOAHOTO paJMKala, YUCIY THAPOKCHWIBHBIX TPYII M THUILy aToMa YIJepoJa,
CBA3aHHOI'O C THJPOKCUIBHOW TpyNNON. DJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHHE
TUAPOKCHIIBHON rpynnbl. BiusiHHE CTpoeHUs CHUPTOB Ha HMX (HU3MYECKHE CBOICTBa.
MexmonexkyispHas BOJOPOAHAs CBs3b. ['OMONIOrMUYECKU psJ MPENEIbHBIX OJHOATOMHBIX
cnuptoB. 30Mepust 1 HOMEHKIIaTypa aJlKaHoJIOB, UX 001as Gopmya.

XuMHYecKHe  CBOMCTBAa  aaKaHOJOB. PeakimoHHas  CHOCOOHOCTh — MpEIENbHBIX
OJTHOATOMHBIX cOUpPTOB. (CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKUX U
HEOPraHMUYECKUX COeMHeHMH, cofepxkanux OH-rpynmy: KucioT, ocCHOBaHHM, aM(pOTEpPHBIX
coeuHEHUH (BOAbI, CHUPTOB). Peakiinu, MoATBepK1al0lue KUCIOTHBIE CBOMCTBA CIIUPTOB.
Peakuuu 3aMerieHus TMIPOKCHIBHOM TpyMIbl. MeXMONeKyssipHas Ieruaparalys CIUpTOB,
YCIIOBHSI 00pa30BaHus MTPOCTHIX A(upoB. CiokHbBIE Y()UPHI HEOPTAHUUECKUX U OPTaHUIECKUX



KHCJIOT, peakiuu 3Tepudukanuu. OKuciIeHne U OKUCIUTEIbHOE JeTUPUPOBAHHE CITUPTOB.

Cnoco0bl moJiyyeHusi cnupToB. ['UIponu3 rajoreHankaHoB. [Hiparanusi ankeHOB,
ycIIOBUS ee IpoBeieHus. BoccranoBieHre KapOOHMIBHBIX COeIMHEHUI.

OTtaenbHBbIE NPEICTABUTEIHN AJTKAHOJIOB. MeTaHOJI, €ro MPOMBIILIICHHOE MOJIYYEeHUE U
NpUMEHEHHE B MPOMBINUICHHOCTH. buonorunueckoe aeiictBue Meranona. Crnenuduieckue
CII0COOBI MOTY4YEHHUS 3TUIIOBOTO ciupTa. PU3NO0JIOTHYECKOE AEUCTBHUE 3TAHOJIA.

MHoroaromublie cniMpThl. M30Mepusi 1 HOMEHKJIATypa MpeiCTaBUTENeH IBYX- U Tpex-
ATOMHBIX CHUPTOB. (OCOOCHHOCTH XUMHUYECKHUX CBOMCTB MHOTOaTOMHBIX CIHPTOB, HX
KayecTBeHHOE oOOHapykeHHe. OTAenbHbIE MPEICTABUTENN: ATHIICHTJIMKONb, TJIUIEPUH,
CHOCOOBI MIX TIOJTYYEHUS, MPAKTUYECKOE TPUMEHCHHE.

®eHoJ1. DIEKTPOHHOE M MPOCTPAHCTBEHHOE cTpoeHue (QeHorna. B3aummuoe BnusHuE
apOMAaTUYECKOT0 KOJIbIIA U TUAPOKCHIIBHON TPYIIIIBI.

XuMuyeckue cBoicTBa (heHoa Kak PYHKIIHS €ro XMMHYECKOro crpoenus. bpomupoBanue
deHona (Ka4eCTBEHHAs peakivs), HUTPOBaHWE (IMMMKPUHOBAS KHCIOTA, €€ CBOWCTBA H

npumeHnenne). OOpa3oBaHHe OKPALICHHBIX KOMIUIEKCOB C HOHOM Fe3+. [Tpumenenue ¢enomna.
[Toryuenue ¢eHoNa B MPOMBIIIIEHHOCTH.

Hemoncmpayuu

Mogenu MOEKyJ CIIUPTOB U (PEHOJIOB.

PacTBOpHMOCTE B BOJIE QJIKQHOJIOB, STHJICHTIIMKOJS, TIIHIIEPUHA, (eHOIa.

CpaBHeHHE CKOPOCTH B3aUMOJICHCTBUS HATPHS C 3TAHOJIOM, MPOMAHOIOM-2, 2-METHII-
MIPOTIAHOJIOM-2, TITUIICPUHOM.

[Toryuenue 6pomMaTaHa U3 3TAHOIIA.

Britecnenne ¢enona u3 ¢eHonsATa HATPUS YrOJIBHOW KHUCIOTOMH.

Peakmus dhenona cpopmanbaeruaom.

KauectBennsie peakiiuu Ha ()eHOI.

3aBUCHUMOCTH PacTBOPUMOCTU (peHOa B BOZAE OT TEMIIEpPaTyphI.

B3aumoneiicTBue heHoma ¢ pacTBOPOM LIETOYH.

PacrosnaBanue pactBopoB (eHonsATa Hatpus W KapOoHata Hatpus (OapOorax
BBIJIBIXa€MOTO BO3/lyXa UJTU JCHCTBUE CUIBHON KHCIIOTHI).

Pacnio3naBanue BOJHBIX pacTBOPOB (DeHOIA U TIIHIIEpUHA.

Jlabopamopnusie onvimot

Pextuduxarus cmecu 3TaHOI—BO/IA.

OOGHapyKeHHe BOJIbI B a3€0TPOITHOM CMECH BOJIbI M STUIIOBOTO CIIUPTA.

Ilpakmuueckue 3anamus

N3yuenune pacTBOPUMOCTH CIIUPTOB B BOJIE.

OKHCIeHNEe CIUPTOB PA3IMYHOTO CTPOCHUS XPOMOBOW CMECHIO.

[Tomyuenue auatriioBoro >¢upa. [lomydenue rioumepara Meiu.

TeMma 1.8. Aabaeruabl 1 KETOHBI

I'omosiornueckue psigbl ajbAeruioB M KeToHOB. [loHATHe 0 KapOOHUIIBHBIX
COETMHEHUSX. DIEKTPOHHOE CTPOeHUE KapOOHWIBHOM Tpymibl. M3oMepus 1 HOMEHKIAaTypa
abACTUIOB U KeTOHOB. DU3MYecKre CBOMCTBA KAPOOHHMIIBHBIX COCTMHEHHIM.

XuMHYeCcKHe CBOMCTBAa aJIbJerHJ0B MW KeTOHOB. PeakiuoHHas crnocoOHOCTh
KapOOHWIBHBIX COEIMHEHWH. Peakiuu OKWCIIeHHs aibJeTHUIOB, KAUeCTBEHHBIC PEaKIuyd Ha
aNbJIETUIHYIO Tpymy. Peakunu nonukoHAeHcauu: oopazoBanre GpeHonodopManbIeruaHbIX
cmon. IIpuMeHeHHMe M moJy4YeHHe KapOOHMJBHBIX coeauHeHmii. [IpuMeHeHue
QNbJIETHIOB U KETOHOB B OBITY M MPOMBIIUICHHOCTH. ANBJIETUIBI U KETOHBI B MPUPOJE
(@pupnbie Macna, (epomonsr). IlomydeHne KapOOHMIIBHBIX COCIUHEHUN OKHUCIECHUEM
CIIUPTOB, TUAPATALIMEH AJIKWHOB, OKMCIEHHUEM YIIIEBOAOPOAOB. OTIENbHbIE MPEICTABUTEIN
aJTbJICTHJIOB ¥ KETOHOB,
cnierupuvecKre CriocoObl UX TOTYYSHHS M CBOWCTBA.

Hemoncmpayuu

[IlapocTepkHEBbIE U OOBEMHBIE MOJENHM MOJEKYN albICTUIOB U KETOHOB.



[Tony4yeHue yKCyCHOro ajabpIeruzia, OKMCIEHUE 3TaHOJa XPOMOBOW CMECHIO.

KauecTBeHHbI€ peakiiuu Ha ajdbJETHAHYIO TPYIIITY.

Jlabopamopnusie onvimot

OkucieHre 3TaHoJIa B 3TaHaJIb PACKAJICHHOW METHOM MTPOBOJIOKOH.

[Tonyuenue QenonodopmanbaeruHOTO MOJIUMEpA.

Pacno3naBanue pactBopa areroHa u ¢opMaauHa.

Ilpakmuueckue 3anamus

W3yueHre BOCCTAaHOBUTEIBHBIX CBOMCTB aJIbJECTHIIOB: PEAKIHS «CEPEeOPSHOTO 3epKaiay,
BoccTaHoBieHue ruapokcuaa meau (11).

BsaunmopneiicTBue popmainbaeruia c rtuApoCcyibPUTOM HATPHSL.

Tema 1.9 Kap0oHOBbI€ KHCJIOTHI M UX IPOU3BOHbIE

I'omosnornuyeckuii psig npeaeabHbIX OITHOOCHOBHBIX KapOOHOBBIX KUCJIOT. [loHsATHE O
KapOOHOBBIX KHUCIIOTaX M UX KiIaccU(UKaIMA. DIESKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHJIbHOW TpymIibl. ['oMOIOrn4eckuil psii mpeeabHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, HX HOMEHKJaTypa M Hu30Mepus. MexXMOJIEKyIsIpHble BOJOPOIHBIE CBS3U
KapOOKCHIIBHBIX TPYIII, X BIMSHUE HA (PU3HUECKUE CBOWCTBA KAPOOHOBBIX KUCIIOT.

XuMHu4yecKkue CBOHiCTBa KapOOHOBBIX KHMCJIOT. Peaknuu, wWuroCcTpupyroume
KHUCJIOTHbIE CBOMCTBA M HUX CpPaBHEHUE CO CBOWCTBAMU HEOPIaHUYECKUX KHCIIOT.
OO0pa3zoBanre  (QYHKIHOHANBHBIX  MPOM3BOAHBIX  KapOOHOBBIX  KHUCIOT. Peakuuu
TepUPHUKAINN. AHTUIPUIBI KAPOOHOBBIX KHCIIOT, UX MOJy4YSeHHE U TPUMEHEHHE.

Cnoco0bl moJsryyeHusi KapO0OHOBBIX KHCJI0T. OTae/ibHbIe NpPeICTABHUTEIH M  HX
3HaueHue. OOmMe CcrocoObl TMOTYYEHHUs: OKHUCICHHE aJIKaHOB, AJIKEHOB, IEPBUYHBIX
CIIUPTOB, allbJeru10B. Baxkueiiume npeactaBuTenn KapOOHOBBIX KUCIIOT, UX OHOIOTHYecKas
poib, cnenuduyYecKre CrocoObl TOJMYYEeHHs, CBOWCTBA M NPUMEHEHHE MYypaBBUHOM,
YKCYCHOH, NaJbMUTHHOBOM M CTEApUHOBOM; aKpWJIOBOM M METAaKpHJIOBOH; OJEMHOBOM,
JIMHOJICBOM U JIMHOJICHOBOM; I[aBEJICBOM; OCH30MHONM KHUCIIOT.

Caoxuble 3¢upsnl. CTpoeHHe M HOMEHKIATypa CIOXHBIX 3(PHUPOB, MEXKKIaccoBas
U30MepHs ¢ KapOOHOBBIMHU KUCIIOTaMU. CIIOCOOBI TOTYdeHUS CIIOKHBIX ApupoB. OOpaTuMOCTh
peakiuu sTepuduKanui U (HakTopbl, BAMSIONME Ha cMelleHue paBHoBecHs. OOpazoBaHue
cinoxHbIX onuddupos. [TonusTrnentepedranar. JlaBcan kak NpeCTaBUTENb CHHTETUYECKUX
BOJIOKOH. XMMHUYECKHE CBOWCTBA U IPUMEHEHHE CIIOKHBIX 3(PHUPOB.

Kupsbl. XKupbl kak cinoxHble 3Qupbl riauiepuHa. KapOoHOBbIE KHCIOTHI, BXOASIINE B
COCTaB XXHMPOB. 3aBUCUMOCTh KOHCUCTEHIIMH KHUPOB OT UX COCTaBa. XMMHUYECKHE CBOMCTBA
JKUPOB: TUAPOJIN3, OMBUIEHHE, THUJpUpOBaHHe. buonormyeckas pojiab KHUPOB, UX
UCIIOJIb30BaHUE B OBITY U IPOMBIIIJICHHOCTH.

Cosin kapOoHOBBIX KHCJA0T. Mbuta. CrocoObl MOTy4YeHHs] CoJiel: B3auMOJIEHCTBHE
KapOOHOBBIX KHCJIOT C METaJUIaMU, OCHOBHBIMH OKCH/IaMH, OCHOBAaHHSIMH, COJISIMU; IIIEIOUHON
THJIPOJIA3 CIIOKHBIX A(PUPOB. XUMHUECKHE CBOMCTBA COJIEH KapOOHOBBIX KHUCIOT: THIPOJIN3,
peaKknMu HOHHOTO OOMeHa. Mbula, CYIIHOCTh MOIoIero neiicTBus. OTHOIIEHHE MbUIa K
xecTko Boge. CuHrermueckue Moroue cpeactBa — CMC  (merepreHTsl), HX
IIPEUMYILECTBA U HEJJOCTATKH.

Hemoncmpayuu

3HaKOMCTBO C (PU3MYECKHMMM CBONCTBAMHU BaXHEUIIMX KapOOHOBBIX KHCIOT.

Boszronka 0eH301HOM KHCIIOTHI.

OTHOIIEHNE PA3TUYHBIX KAPOOHOBBIX KHCIIOT K BOJIE.

CpaBHenne pH BOAHBIX pacTBOPOB YKCYCHOM M COJIIHOM KHCIOT OJMHAKOBOM
MOJIIPHOCTH.

[ToryueHnue NpUATHO MAXHYLIETO CI0KHOTO 3upa.

OTHOIIEHHE CIMBOYHOTO, MOJICOTHEYHOr0, MAITMHHOTO Macesl U MaprapuHa Kk OpoMHoH
BOJIE U PAaCTBOPY IIEpMaHTraHaTa Kajusl.

Jlabopamopnuie onvimul

B3anmoneiicTBue pacTBopa YKCYCHOM KHUCJIOTHI C MarHueM, OKCHJIOM IIMHKA,



ruapokcuaoMm xkenesa (1), pactBopom kapOoHaTa Kanus U cTeapaTa Kajlus.
O3zHakoMIIeHHE ¢ 00pa3liaMu CII0KHBIX 3(DUPOB.
OTHoleHUE CIOXKHBIX 3(UPOB K BOJE U OPraHUYECKHM BEIIECTBAM.
BriBeieHMEe )KUPHOTO MSATHA C TOMOIIIBIO CII0OXKHOTO dupa.
PacTBOpHMMOCTB KHPOB B BOJIE M OPTAHUYECKUX PACTBOPUTEIISIX.
CpaBHeHHE MOIOLTUX CBOMCTB X03s1icTBeHHOT0 Mbl1a 1 CMC B skecTKO# BOJI€.
Ilpakmuueckue 3anamusn
PactBopuMOCTh pa3nuuHbIX KapOOHOBBIX KHCIOT B BojJe. B3aumonelicTBue ykcycHOU
KHUCTIOTHI ¢ MeTaiamu. [lonydyenne n30aMuinoBoro 3gpupa yKCyCHOM KUCIIOTHI.
CpaBHEHHE CTENEHM HEHACHIIIEHHOCTU TBEPAOTO M >KUIAKOro >KUpoB. OMBUICHHE >XHpA.
[TonyueHue MbuUIa U U3y4YEHHE €r0 CBOMCTB: MEHOOOpPA30BaHUA, peaklUUii HOHHOrO OOMEHa,
TUAPOIN3a, BbIICICHUSI CBOOOAHBIX YKUPHBIX KUCIIOT.

Tema 1.10. YrieBoanl

IMonsitue 06 yriaesoaax. Knaccudukanus yrieBogoB. MoHO-, TU- U TOJHCAXAPHIIBL,
NPEACTaBUTENN KAXKIOW TPYIIIBI YIIIEBOAOB. brosnornyeckas poib yrileBOJIOB, UX 3HAYCHUE B
YKU3HU YeJIOBEKa M 00ILecTBa.

Momnocaxapuabl. CTpoeHue 1 onTHYECKast ©30MepHsi MOHOcaxapuoB. Mx kiaccuduxanus
[0 YHUCIIy aTOMOB Yrjiepoja M INpupoie KapOoHWIpHOW rpynnbl. @opmynsl Puiiepa u
Xeyopca 11 U300pakeHus: MOJIeKyJl MOHocaxapu1oB. OTHeceHne MoHocaxapuoB Kk D-u L-
pAnry. Baxnenmue npeacTaBuTeNIM MOHO3.

['mroko3a, cTpoeHne ee MOJIeKyJbl U (pu3nueckue cBoicTBa. TayroMmepus. XUMHUYECKHE
CBOMCTBa TJIIOKO3bl: pEAKUUHU IO albJeruJHONW rpynmne («cepeOpsHOro 3epkajian,
OKHCJICHHE a30THOW KHUCIIOTOH, rmapupoBaHue). Peakuuu IIIIOKO3bl KaK MHOI'OATOMHOTO
CIIMPTA: B3aUMOJICUCTBHE TIIFOKO03bI ¢ ruapokcuaoM meau (1) mpu koMHaTHOW TeMieparype
U HarpeBaHuU. PazinuuHble TUITBI OpOKEeHUs (CIIUPTOBOE, MOJIOYHOKHUCIIOE). [ 110K03a B MpH-
poxae. buonornueckas posnb U HNpUMEHEHHE INIIOKO3bl. DpykTo3a Kak MU30MEp IUIFOKO3BI.
CpaBHeHHE CTPOEHHUS MOJIEKYJIbI 1 XUMHUECKUX CBOMCTB INIIOKO3bI M PpyKTO3bl. PPyKTO32 B
IpUpOJIE U ee OHoIorndecKas poJib.

[Tento3pl. Pubo3za u pe3okcupubo3a Kak MpeACTaBUTENH anbaoneHto3. CTpoeHue
MOJIEKYIL.

Jucaxapuabl. Crpoenne JUcaxapHsioB. Crnoco6 COUJICHEHHUS LIUKJIOB.
BoccranaBnuBaromuye ¥ HEBOCCTAaHABIMBAIOIIME CBOWCTBA AMCAXApUIOB KakK CIIEJICTBHE
cowleHeHHs 1ukiaa. CTpoeHME M XUMHYECKHE CBOMCTBAa caxapo3bl. |eXHOJOTHYECKHE
OCHOBBI ITPOU3BOJICTBA Caxapo3bl. JIaKTO3a M MaJIbTO3a KaK H30MEPHI Caxapo3bl.

IMonaucaxapuabl. Obmiee crpoeHue nonucaxapuzoB. CTpoeHHE MOJEKYNIbl Kpaxmaia,
aMuJI03a U aMUJIONEKTHH. DU3ndecKre CBOMCTBA KpaxMmalla, ero HaXxOoXACHHE B IPUpoJie U
O6uonornyeckas poib. [nukoreH. Xwumuueckue cBoicTBa Kpaxmana. CTpoeHue
AJIEMEHTAPHOI'0 3BEHA LEJUTI0JI03bl. BiusHue crpoeHns noJiuMepHon 1ienu Ha Gu3nyecKue u
XUMUYECKHE CBOMCTBA LIEJUTI0I03bI. [ MIpoIn3 1eIr01036l, 00pa3oBaHUE CIOKHBIX I(PHPOB C
HEOPraHMYeCKMMHU M OpraHMYecKUMM Kuciotamu. [IoHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX:
alieTaTHOM IIeJiKe, BHCKo3e. HaxoxaeHue B mpupojae U OHosiorudeckas posib LEJUTIONI03bI.
CpaBHEHHE CBOMCTB Kpaxmala ! LeJTI0I03bI.

Hemoncmpayuu

OOGpa3siibl YIIIEBOIOB U U3/ICTTUN U3 HUX.

[Tomydenune caxapara Kajabliis M BBIIEJIEHUE caxapo3bl M3 pacTBOpa caxapara KajbLus.

B3anMopeiicTBre TIIFOK03bI C QYKCHUHCEPHUCTON KUCITOTOM.

OTHomeHne pacTBOPOB caxapo3bl M ManbTo3bl K CU(OH)2 npu HarpeBaHum.

O3zHakoMieHHe ¢ (PU3NIeCKUMH CBOMCTBAMU KpaxMaia U [EJUTIONI03bI.
HalyxaHue 1emioio3sl 1 KpaxMajia B BOJIE.

[TonyyeHnue TpUHUTpATA LEIUIIOJIO3bI.

Komneximusa BoIoKoH.

Jlabopamopuvie onvimol



O3zHakomiieHHe ¢ (U3MYECKUMH CBOWMCTBAMH TJIFOKO3bI (anTeYHas YIAKOBKa, TaOJIETKH).

KucnoTHblii ruposn3 caxapossl.

3HAKOMCTBO ¢ 00pa3liaMu IOJIMCAXapUI0B.

OOHapyxeHne Kpaxmasia ¢ IIOMOIIBIO KaueCTBEHHOW peakiMu B Mefe, xyebe, Horypre,
MaprapuHe, MakapOHHBIX U3/ENUAX, Kpynax.

Ilpakmuueckue 3anamusn

Peakuus «cepeOpsiHOro 3epkanay IioKo3bl. B3anmoaelcTBHe IIOKO3bl C THIPOKCHIOM
meau (I1) mpu pa3nuyHbIX TeMIepaTypax.

JleiicTBie aMMHMayHOTO pacTBOpa OKCHAA cepebpa Ha caxaposy.

OOGHapy»keHue JTaKTo3bI B MOJIOKe. JleiicTBuUE i10/1a Ha KpaxMall.

Tema 1.11. AMHHBI, AMUHOKHCJIOTHI, 0€JIKH

Kaaccndukanusa u nzomepusi amunoB. [lonstue o0 amunax. IlepBuunblie, BTOpUUHBIE

U TpeTuyHble amuHbl. Kiaccudukanuss aMUHOB O THILy YTIJIE€BOJOPOJHOIO pajauKalia Hu
YHUCITYy aMUHOTPYNII B MOJIEKyse. ['oMooruueckue psabl MpeleNbHbIX aau(paTudeckKux u
apOMAaTHYECKUX aMUHOB, U30MEPUS U HOMEHKJIATYpA.
XuMHYecKHe CBOICTBA AMMHOB. AMUHBI KaK OPraHUYECKUE OCHOBAHUS, UX CPaBHEHHE C
aMMHAKOM M JIPyTUMHU HEOPTaHMYECKUMU OCHOBaHUSAMHU. CpaBHEHHE XUMHUYECKUX CBOMCTB
anudaTUyecKux U apoMaTudeckux aMMHoB. OOpa3oBaHue aMH10B. AHUIMHOBBIE KPACUTENH.
[lonsiTue o cuHTETHYECKHX BOJOKHaxX. [lonmamuabl W NOJMAMUIIHBIE CUHTETUYECKHE
BOJIOKHA.

IIpumeHnenue u mojydenue aMuHoB. [lonmyyenue amunoB. Pa6otel H. H. 3ununa.

AMuHOKHUCHOTHI. [loHsTHE 00 aMHMHOKHCIOTaX, MX KjIacCUQUKaALUs U CTPOCHHE.
Ontuyeckas n3oMepus [J-aMHUHOKHCJIOT. Homenknartypa aMHHOKHCJIOT.
JIBOMCTBEHHOCTh KMCIOTHO-OCHOBHBIX CBOMCTB AMUHOKHUCIIOT U €€ MPUYUHBI. bumonspHeie
noHbl. Peakumm koHneHcauuu. IlentuaHas cBsi3b. CHHTETHMUECKHE BOJIOKHA: KaIpPOH,
sHaHT. Knaccuduxanus BosokoH. [lonmydyeHue aMUHOKHUCIOT, HMX HPUMEHEHUE W
Ouonoruveckast QyHKIIHSL.

Beaxku. benku kak npupojHble noauMmepsl. [lepBuyHas, BTOpUYHAs, TPETUYHAs U
YeTBEPTUYHASL CTPYKTYpbI OenkoB. OubpuisipHele U r100ynspHble Oenkh. XHUMHUYECKHUe
CBOIicTBa O€NKOB: TOpPEHUE, ACHATypalus, THIPOIN3, KAUeCTBEHHbIE (LIBETHBIE) PEaKIUU.
buonornueckue ¢yHkuuu OeiKkoB, UX 3HaueHHe. benku kak KomMmoHeHT nuu. [IpoGiema
0eIKOBOI'0 TOJIOAAHMS U ITYTH €€ PEIICHUS.

Hemoncmpayuu

®usnyecKkue CBOMCTBA METHUIIAMHMHA: arperaTHOE COCTOSIHUE, LIBET, 3alaX, OTHOLIEHHE K
Boze. I 'opeHne meTnnamMmuHa.

BzaumopeiicTBue aHWIMHA U METWJIAMMHA C BOJAON M KUCIOTaMH.

OkpalMBaHye TKaHe aHUITMHOBBIMU KPaCUTEIISIMH.

O6HapyxxeHre (YHKIMOHAIBHBIX TPYMII B MOJEKYJIaX aMHUHOKHUCIOT.

Heilitpanu3zanus menouyn aMuHOKUCIOTOM.

HeWrpanuzanuss KUCIOTBI aMHHOKHUCIIOTOM.

PactBopeHue u ocaxaeHue OenKoB.

Jlabopamopnuvie onvimot

W3roToBieHre MIApOCTEPKHEBBIX U OOBEMHBIX MOJIENel M30MEPHBIX aMHHOB.

PacTBopenune 6e1KkoB B BOJIE U UX KOAryJsLus.

OO6Hapy:xeHue Oenka B KypUHOM SIHIE U MOJIOKE.

Ilpakmuueckue 3anamus

ObpazoBaHue coseil  aHwiIMHa.  bpoMupoBaHWe — aHWJIMHA.

O6pa3zoBanue coinel rmnuHa. [lomydeHue MeaHOW CONM TIIMIIMHA.

Henarypanus 6enka. L{BeTHbIe peakiiuu OEIKOB.

Tema 1.12 Asorcogepkamue reTepouUKJIHYECKHE COCIHHEHHS.

Hyk/enHoBbIE KHCJIOTHI

Hyxk/jenHoBble Kuca0Tbl. HykienHOBBIE KHCIOTHI Kak MPUPOAHBIE MOJIHUMEPBHI.



Hyxkneotunsl, ux crpoenue, npumepbl. AT® u AJI®, ux B3auMomnmpeBpalieHUue W pojb
storo mnpouecca B npupone. [lonstue JHK u PHK. Crpoenune JIHK, ee mepBuunas u
BTOpHYHas cTpykrypa. Pabotrsr ®@. Kpuka u /. Yorcona. KommieMeHTapHOCTh a30TUCTHIX
ocnoBanuid. Pemmmkamms JIHK. Ocobennoctu crtpoennss PHK. Tumsr PHK u wux
ouonornueckue GyHkiuu. [Tonstue o TponyHom koze (kKogoHe). buocunTes 6enka B KUBOM
kiaerke. ['eHHas wuHXeHepuss U OuorexHosorusi. TpaHcreHHble (OPMBI pacTeHUH U
YKUBOTHBIX.

Hemoncmpayuu

Mognenu MoneKyln BaXXHEHIIUX TeTepOLMKIIOB.

Konnekuust  reTepolMKIMYECKUX  COEAMHEHUH.

JeiictBue pacTBOpa NUpUIMHA Ha HMHIUKATOP.

BzaumopeiicTBue nupuIMHA C COJITHON KHUCIOTOM.

Monens monekynsl JIHK, nemoncTpaius nmpuHIMIIA KOMIUIEMEHTApPHOCTH a30TUCTBIX
OCHOBaHUM.

O06pa3iubl IPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (JOPM pacTeHUI U )KUBOTHBIX. JlekapcTBa

Y IIpeTIapaThl, M3rOTOBJICHHBIC METOIaMU I'CHHOW WHKCHEPUHU M OMOTEXHOJIOTHH.

Jlabopamopnusiii onbim

N3roroBieHre 00bEMHBIX U IIAPOCTEPIKHEBBIX MOJIENIEN a30TUCTBIX T€TEPOIIMKIIOB.

Tema 1.13. Buojornyecky aKTUBHBIE COeIHHEHUSA

®epmenTnl. [lorsTre 0 (epMeHTax Kak O OMOJOTHMYECKUX KaTaliu3aropax OeIKOBOM
npupoabl. OcoOEHHOCTH CTPOEHUS M CBOWCTB B CPaBHEHUM C HEOPTaHUYECKUMHU
karanuzatopamu. Kiaccudukamms ¢depmenTtoB. OCOOEHHOCTH CTPOCHUSI W CBOWCTB
(bepMEeHTOB: CENEeKTUBHOCTh U 3P (HEKTUBHOCTh. 3aBUCUMOCTh aKTHBHOCTH (DEPMEHTOB OT
temriepatypsl U pH cpenpl. 3HaueHwe QepMeHTOB B OHOJOTMUM U TPUMEHEHUE B
MPOMBIIIJICHHOCTH.

Buramunsbl. [lonstne o BurammHax. Mx kmaccudukanms m obGoznauenue. Hopma
notpebieHus: BuTaMuHoB. BogopactBopuMele (Ha npumepe ButaMuHoB C, rpynmnsl B u P) u
JKUpopacTBOpUMbIe (Ha npumepe BUTaMMHOB A, D u E). ABUTaMHHO3bI, TUTIEPBUTAMUHO3bI
Y TUIIOBUTAMHUHO3bI, HX TPOQUITAKTHKA.

I'opmonbl. TloHsTHEe 0 TOpMOHAX Kak OWOJOTHYECKH AKTHBHBIX BEIIECTBAX,
BBIMIOJIHSIFOIIUX ~ SHJIOKPUHHYIO — PETYISILHUI0  KU3HENEATEIbHOCTH  OpPraHU3MOB.
Knaccugukanus ropMoHOB: CTEpOHbI, MPOU3BOJHBIE AMUHOKUCIIOT, MOJIUIENTHAHbBIE U
OenkoBble TOpMOHBI. OTIENbHBIE MPEIACTABUTENU: JCTPAAMUON, TECTOCTEPOH, WHCYIUH,
aJipEeHaJMH.

JlekapcrBa. [loHsiTHe 0 JeKapcTBax Kak XMMUOTEpaNeBTUUECKUX Mpenaparax. Kparkue
HMCTOPUYECKHUE CBEJICHUS] O BOSHUKHOBEHUM U PA3BUTHU XUMHUOTEpANUu. [ pymsl JIEeKapCTB:
cynbhaMuabsl (CTpEenToUH), AHTUOMOTUKHU (NMEHUIWIINH), AHTUIHPETUKH (aclHUpuH),
aHAJIBIeTHKU (aHATBIUH). MexaHu3M JCHCTBUS HEKOTOPBIX JICKAPCTBEHHBIX IPEMNaparosB,
CTPOEHHUE MOJIEKYJI, IPOTHO3UPOBAHNUE CBOMCTB HA OCHOBE aHAJIN3a XMMHUYECKOTO CTPOCHHSI.
AHTHOUOTUKH, X KJIACCU(PUKAILIMS TIO CTPOSHUIO, TUITY U CHEKTPYy JAecTBusA. bezonacHbie
CIocoObI MPUMEHEHUSs, JIEKapCTBEHHBIE ()OPMBI.

Hemoncmpayuu

CpaBuenue ckopoctu pazioxeHus H202 mopn nelictBueM (epMeHTa Karanasbl U
Heopranuueckux karanuzaropos: Kl, FeCl3, MnO2.

OO0pa3upl BUTAMHHHBIX MIPENapaTOB.

[TonuBUTAMUHBI.

Wnmoctpanuu Gororpaduii >kUBOTHBIX ¢ pa3IUYHBIME (OopMaMHi aBUTaMHHO30B. [Lnakar
¢ u300pakeHHeM CTPYKTYpHBIX (GOpMyN 3CTpaauoia, TECTOCTEpPOHA, aJpeHauHa.
BzaunmogeiicTBue anpenanuna ¢ pactsopom FeCl3.

benkoBas npupoia HHCYIMHA (I[BETHAS peaKIlys Ha OENKH).

[TnakaTel wunu KojgorpamMMmbl ¢ Gopmynamu amuaa Cyiab(aHWIOBOH KHUCIOTHI,
TUTUAPOMOIHEBON H  JIOKHOW — TUTHAPOPOIMEBOM  KUCIOT, OCH3WUINIECHUIIMIUTHHA,



TeTpaIuKInHa, IlehoTakCuMa, aclIuprHa.

Jlabopamopuvie onvimot

HcnbiTanue pacTBOPUMOCTH aJIpeHajMHA B BOJAC M COJSTHOM Kuciore. OOHapyx)eHue
acIMpUHA B TOTOBOU JICKApCTBEHHOU popme.

Ilpakmuueckue 3anamus

OObHnapyxenne BuTamMMHa A B mojcoinHeyHoM Macie. OOHapyxenue BuramuHa C B
ss60uHOM coke. Onpenenenrue BuTaMuHa D B ppIObeM KUpe WM KYPUHOM JKEIITKE.

JlelicTBMEe amMuII03bl CIIIOHBI HAa KpaxMmall. /[[eliCcTBHE AErHMApPOreHas3bl Ha METHJIECHOBBIN
cuHuil. JleiicTBHe KaTana3bl HAa IEPOKCU]T BOJIOPOIA.

AHanu3 JIeKapCTBEHHBIX MPENapaToB, MPOU3BOAHBIX CATUIUIOBOM KHUCIOTHI. AHaIU3
JIEKApCTBEHHBIX TPENapaToB, MPOU3BOHBIX 7-aMUHO(EHOA.

PA3JEJI 2.
OBLIASA N HEOPTAHUYECKAS XUMUSA
Tema 2.1 Xumusi — HayKa 0 BellecTBax

CocTaB BemecTBa. XuMuueckue 3jeMeHThl. CrocoObl CyIIECTBOBAHUS XMMHUYECKHX
Jlle- MEHTOB: aTOMBbl, NPOCTbIE M CIOKHbIE BEIEeCTBA. BellecTBa IOCTOSHHOTO H
MEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BElIeCTB. BerecTBa MOIEKYISIPHOTO U
HEMOJICKYJIAPHOTO CcTpoeHus. CrnocoObl OTOOpaKEHHS MOJIEKYJ: MOJICKYJSIpHbIE U
CTPYKTypHBIE (DOPMYIJIBI; MIAPOCTEPKHEBBIE U MaciITaOHble pocTpaHcTBeHHbIe (CTroapTa
— bpurne6a) moaenu MoOJIeKyII.

HN3mepenne BemectBa. Macca aTOMOB W MOJEKYIL. ATOMHAs €IWHUIA MAacChl.
OTtHocuTeIbHBIE aTOMHAsI U MOJIEKyJIsipHas Macchl. KonudecTBo BemiecTBa U €AMHUIIBI €T0
U3MEpEHUS: MOJIb, MMOJIb, KMOJIb. Uriciio ABoraapo. MonsipHast Macca.

ArperaTHble COCTOSIHMA BemecTBa. TBepaoe (KpucTauIMdeckoe U aMOpQHOE), KHUIKOE
U Ta3000pa3HOE arperatHble COCTOSIHUS BeIIECTBA. 3aKOH ABOTaJpo M €ro CIeACTBHUS.
MonsipHbIif 00beM BeUlecTB B ra3o00pa3zHoM cocTosiHUH. OObeTMHEHHBIN Ta30BBIN 3aKOH U
ypaBHeHHne MenneneeBa— Knaneiipona.

Cmecu BemecTB. Paznuuns Mexny CMECSIMU U XUMHUYECKMMHU COeIMHEHUsAMU. MaccoBast
U 00beMHast 101 KOMIIOHEHTOB CMECH.

Hemoncmpayuu

OnbIThl, WUTIOCTPUPYIOLIUE 3aKOH COXpaHEHHs Macchl BemecTB. Habop mozeneit aroMmoB
U MOJIEKYII.

HexoTtopsie BemecTBa KOJIM4ecTBOM B 1 Mosib. Mojens MosasipHOro o0bema ra3os.

Ilpakmuueckue 3anamus

W3roroBneHne MoOJAENEH MOJIEKYJ] HEKOTOPBIX OpPraHMYECKHX M HEOPraHWYECKHUX
BEIIECTB.

Ounctka BemiecTB  (QUIbBTpOBaHMEM U JAuCTWUIILMEH. OuncTka  BEIIEeCTB
MIEPEKPUCTATUIH3ALUEH.

Tema 2.2 Ctpoenne aroma

ATOM — cJI0KHAs YyacTHLA. J[0Ka3aTenbCcTBa CIOKHOCTH CTPOCHMSI aTOMa: KaTOJAHbIE U
PEHTI€HOBCKHUE Ty4uH, (OTOdIPPEKT, paTuOaKTUBHOCTD, SJIEKTPOIIHU3.

[lnaneraprass moxmens aroma . Pesepdopma. Crpoenme atoma mno H. bopy.
CoBpeMeHHbBIE MPENCTABICHUS O CTPOEHUM aToMa. KopmycKymsipHO-BOJHOBOW Ayallu3m
YacTHUIl MUKPOMUDA.

CoctraB atomHoro sigpa. HykiIOHBI: TIPOTOHBI U HEUTPOHBI. MI30TOIBI U HYKJIHIBIL.

Y CcTOMYMBOCTS A11Ep.

DJIeKTPOHHAas1 000/104Ka aTOMOB. [ToHsATHE 00 >NEKTPOHHON OPOUTANIN U HIIEKTPOHHOM
obnake. KBaHTOBBIE 4HCa: TJIaBHOE, OpOWTaIbHOE (MOOOYHOE), MAarHUTHOE M CIUHOBOE.
Pacnipenenennie 3M€KTPOHOB MO HHEPreTHUYECKHUM YPOBHSM, MOJYPOBHSAM U OpOUTANIAM B
COOTBETCTBUU C TNPUHLUIOM HaMMEHbLIeH sHepruu, npuHuunoMm Ilaynu u mnpaBuiom



['yaaa. DnexTpoHHbIe KOH(DUTYpaIIK aTOMOB XUMHYECKHUX AJIEMEHTOB.

BanenTHbIe BO3MOKHOCTH aTOMOB XMMHUYECKHUX AJIEMEHTOB.

DneKkTpoHHas KiIacCU(DUKAIMSI XUMHUYSCKHUX JIEMEHTOB: S-, P-, d-, f-amemMeHThI.

Hemoncmpayuu

dotorpdexr.

Monenu opOuTaneit pa3auuHon GOpMBI.

Jlabopamopmnbwtii onvim

HabGmtonenne cnekTpoB MCIYCKaHHUsS W IOIJIOLIEHUS COECIMHEHUN XMMHMUYECKUX
3JIEMEHTOB C IOMOUIBIO CIIEKTPOCKOIIA.

Tema 2.3 Ilepuoauveckuii 3akoH u Ilepuoanyeckasi cucreMa XHMHYECKHX 3J1eMEHTOB
J. U. MenjaeineeBa

OTKpbITHE MEPHOANYECKOro 3aKoHa. [IpennochuTky: HaKOIIeHHE (aKTOIOTHYECKOTO
Martepuana, padotel npenmectBeHHUKOB (M. B. [eGepeiinepa, A. O. lllankyprya, JIx. A.
Horonenaca, JI. HO. Meiiepa), che3n xumukoB B Kapicpya, nuunoctueie kayectBa JI. U.
MenneneeBa. Otkpsitre J. . MenaeneeBbiM [leproanueckoro 3akoHa.

Ilepuonnuecknii 3akoH M crpoeHue aroma. 3otombl. CoBpeMEHHOE MOHATHE
XUMHYECKOTO JJieMeHTa. 3akoHoMepHOCcTh [. Mosmu. CoBpemeHHass ¢GopMyIupoBKa
Ilepnonnueckoro 3akoHa. [lepuoandeckas cucreMa u ctpoeHue aroma. @U3HYECKUil CMBICIT
MOPSIIKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB IpynIlbl U nepuoxa. [lepuoanueckoe usmeHeHue
CBOMCTB JJIEMEHTOB: pajguyca aToOMa; DHEPrUM HOHU3ALMH; 3JIEKTPOOTPULATEIBHOCTH.
[IpyuunHbl U3MEHEHUsI METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX
U NIEPUO/AX, B TOM YHUCIIe OOJBIINX U cBepXOopiuX. 3HaueHue [lepuoauyeckoro 3akoHa u
[lepuonnueckoi cuctemMbl XUMHUECKUX 31eMeHTOB J[. V1. MenaeneeBa A pa3BUTUS HAYKU
Y IOHUMaHUsI XUMUYECKON KapTUHBI MUPA.

Hemoncmpayuu

Paznuunsie Bapuantsl Tabnuubl [lepuoanueckoil cucremsl xumuueckux aneMmenTos /1. 1.
Menneneena.

OO6pa3iibl MPOCTHIX BEIIECTB OKCUIOB U THAPOKCUIOB AieMeHToB |11 mepuona.

Jlabopamopnbwiit onvim

CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, OKCHIOB U THAPOKCHIOB demeHToB |l mepuona.

Tema 2.4 CTpoeHnne Bemecrsa

IlonsiTHe 0 XMMH4YECKOM CBfI3U. THUIBI XMMHYECKWX CBsA3€i: KOBaJICHTHAs, MOHHAs,
MeTajuInuecKasi 1 BOJIOPO/IHAS.

KoBajienTHasi Xxumu4Yeckasi cBsi3b. J[Ba MexaHu3ma o0Opa3oBaHUS STOM CBS3H:
OOMEHHBI U JTOHOPHO-aKLENTOpHbIM. OCHOBHBIE MapaMeTphbl 3TOrO THUIA CBS3H: JJIMHA,
IPOYHOCTh, YrOJ CBSI3W WM BaJIEHTHBIA yrojl. OCHOBHbBIE CBOMCTBA KOBAJEHTHOW CBA3H:
HACBILIEHHOCTh,  MOJIIPU3YEMOCTH M HPOYHOCTb.  ODJIEKTPOOTPHULATEIBHOCTE U
KJIacCU(UKaAlLlMs KOBAJIEHTHBIX CBS3€i MO 3TOMY MpHU3HAKY: TMOJSApHAs M HEHoJspHas
KOBaJIEHTHbIE CBA3H. [10JSpHOCTE CBSI3U M MOJSPHOCTH MOJEKybl. Criocod mepeKkphIBaHus
AIIEKTPOHHBIX OpOUTaNel U KiaccuPUKaus KOBAJIEHTHBIX CBS3€H MO 3TOMY MpPU3HAKY: [1- U
[J-cBsi3u. KpaTHOCTh KOBQJIECHTHBIX CBsI3€d W KIacCH(pUKALMi HUX MO 3TOMY IPHU3HAKY:
OJIMHApHbIE, JBOMHBIC, TPONHBIC, MOJIYTOpPHBIE. THUIBI KPUCTANIMYECKUX PEUIETOK Y
BELIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE U MOJIEKYJsIpHblE. DU3NYECKUE CBOMCTBA BELIECTB
C 3TUMHU KPUCTAIUTMUYECKUMHU PEIIETKaAMHU.

HNonnasa xumuyeckas cBsaA3b. KpallHuil cilyyall KOBaJ€HTHOM IOJSIPHOM CBA3M.
Mexanu3m o0pa3zoBaHUsl HOHHOW CBSI3U. VIOHHBIE KpHCTAUIMYECKUE PEIIETKH U CBOWCTBA
BEILECTB C TAKUMH KPUCTAILIIAMHU.

Mertanandeckasi XumMu4yeckasi cBsi3b. OcCoOOBIi  THUIT ~ XUMHYECKOW  CBS3H,
CYILIECTBYIOIIMM B MeTa/Iax u crjiaBax. Ee oTiauums U CXOJACTBO ¢ KOBAJEHTHON W MOHHOMU
cBsa3sMH. CBOMCTBA METANIMYECKOM CBSI3U. MeTajuIM4ecKue KpUCTAUIMYECKUE PEIIETKU U
CBOMCTBA BEILIECTB C TAKUMHU KPUCTAIIAMH.

Bopopoanas xumMmnuyeckas cBsi3b. MexaHum3m oOpazoBaHuWs TakodW cBsi3u. Ee



KJIacCU(UKALUA: MEXKMOJIEKYJIsSIpHAas W BHYTPUMOJEKYJISpPHAas BOJIOPOAHbBIE  CBS3H.
MonekyapHble KPUCTATUIMYECKUE PEIIETKH I 3TOro TUIa CBs3U. DU3HUecKrue CBOMCTBA
BEILECTB C BOJOPOJHON CBA3bI0. bruonoruyeckas pojp BOAOPOJIHBIX CBSI3€l B OpraHU3aLNU
CTPYKTYp OMOTIOJIMMEPOB.

Enunas nmpuposa XMMHUYECKUX CBSA3€H: HaJIUM4ME Pa3JIMYHBIX TUIIOB CBSI3€M B OJHOM
BELIECTBE, IEPEXO0/] OJIHOTO THUIIA CBA3H B IPYrod U T. II.

Kommiekcoo0pa3zoBanme. [oHsATHE O KOMIUIEKCHBIX cOoeauHEHUAX. KoopanHannoHHoe
YHUCIO KOMIUIEKCOOOpa3zoBaressi. BHyTpeHHsiss W BHemHAS cdepa KOMILJICKCOB.
Homenkiiatypa KOMIUIEKCHBIX coeAnHeHUH. VX 3HaueHue.

Hemoncmpayuu

Mopenu MOeKyJ1 pa3auyHON apXUTEKTYPHI.

Mogenn u3 BO3AYIIHBIX IIAPOB HPOCTPAHCTBEHHOI'O PpACIONOXKEHUs SP-, SpP2-, Sp3-
TUOPUIHBIX OpOUTasIeH.

Mojenu KpUCTaITMUECKUX pemeTok pasnuanoro tuna. Mogenu monekyn JIHK n Genka.

Jlabopamopnuvie onvimut

B3anmMopelicTBiie MHOTOATOMHBIX CIIUPTOB C (PETMHTOBOM JKUAKOCTHIO. KauecTBeHHBIE
peaknuu Ha noHbl Fe2+ u Fe3+.

Tema 2.5 Ilosmmepsl

Heopranuveckne mnosmmepsl. [loaumepsl — mpocTble BeHiecTBa C  aTOMHOM
KPUCTAUNTMYECKON PEIIeTKOW: aJuIOTPOIHBIE BHUIAOWM3MEHEHHs yriepona (anmmas, rpadur,
KapOuH, ¢yliepeH, B3aUMOCBSI3b THOpUAM3AIMHM OpOUTalled y aTOMOB yriepoja C
NPOCTPAHCTBEHHBIM ~ CTPOCHHEM QJUIOTPONHBIX MOAM(DUKALuMil); CeJIeH W  TeIyp
LEMOYEeYHOro cTpoeHus. [lonmumMepsl — ClIOkKHBIE BELIECTBA C ATOMHOM KPUCTAJITMYECKOU
pelIeTKON: KBapl, KpeM- He3eM (IUOKCHJIHBIE COEIMHEHUS KPEMHHMs), KOpYHH (OKCH]I
ATIOMHUHUS) ¥ QTIOMOCUJIMKATHI (MTOJIEBbIE IIMATHI, CII0Ja, KaoJuH). MUHepanbl U rOpHbIE
noponsl. Cepa macthyeckas. MuHepaidbHOE BOJOKHO —  acOect. 3Ha4yeHHe
HEOPraHMYECKUX MPUPOJHBIX TMOIUMEPOB B (HOPMHUPOBAHHHM OJHOW U3 TEOJOTUYECKUX
00omouex 3eMi — JIUTOCHEpHI.

Opranuyeckue nojauMepbl. CrocoObl MX TMOMYYEHHUS: pEaKUUM MOJMMEPH3alMU U
peakuuu mnonukoHAaeHcauuu. CTpPyKTyphl TOJIMMEpPOB: JIMHEWHBIE, pa3BETBICHHbIE U
npocTtpaHcTBeHHbIe. CTPYKTYpUpOBaHHE MOJUMEPOB: BYJIKAHMU3ALUSA Kay4dyyKoB, JyOneHue
0eNKOB, OTBEPK/ICHNE TOJUKOHICHCAIMOHHBIX ITOJINMEPOB.

Knaccugukaius nojmmMepoB 1o pa3inyHbIM IpU3HAKaM.

Hemoncmpayuu

Konnexkunu ninactMmace, KaydyKkoB, BOJJOKOH, MUHEPAJIOB U TOPHBIX MOpoJ. MuHepallbHOE
BOJIOKHO — ac0eCT — U U3/IeNINS U3 HETO.

Monenu monexyn 6enxos, JJHK, PHK.

Jlabopamopnuvie onvimul

O3HakomiieHHEe ¢ 00pa3laMH IIAaCTMACC, BOJIOKOH, KAy4yKOB, MUHEPAJIOB U TOPHBIX
HOPO/I.
IIpoBepka muacTMacc Ha 3JIEKTPUYECKYIO MPOBOJUMOCTb, TOPHOYECTh, OTHOLIEHHE K
pacTBOpaM KHUCIIOT, IIEJI0OYEH U OKUCITUTENEH.
CpaBHEHHE CBOWCTB TEPMOPEAKTHUBHBIX UM  TEPMOIUIACTUYHBIX  IJIACTMACC.
[Tonmyyenue HUTEN U3 KalpOHOBOM WJIM JJABCAHOBOM CMOJIBI.
OOHapyxeHue XJ10pa B HOJTMBUHUIXJIOPHUIIE.
Tema 2.6 /IlucniepcHbie CHCTEMBI

Ilonsitue o0 aucnepcHbIX cucremax. Kiaccudukanus AUCHEPCHBIX CHCTEM B
3aBHCHUMOCTH OT arperatHoro COCTOSIHMS JHUCIIEPCHOHHOW Cpellbl M TUCHEpCHOM ¢a3bl, a
TaKXKe IO pa3- Mepy UX 4YacTuil. ['pyOoaucnepcHble CUCTEMBI: AMYJIbCUU U CYCIIEH3HHU.
ToHKOIUCTIEPCHBIE CUCTEMbI: KOJUIOWJHBIE (307U U TeIH) U HCTUHHBIE (MOJIEKYJSpHBIE,
MOJIEKYJISIPHO-UOHHbIE U HOHHbIE). O¢dexkr Tunnana. Koarymsamus B KOJUIOMAHBIX
pactBopax. CMHEpE3UC B TeIsX.



3HayeHHe IMCIEPCHBIX CHUCTEM B KHBOM M HEKMBOW NMPUPOAE M NMPAKTHYECKOH
JKH3HHM 4YeJI0BeKa. OMYJIbCUU U CYCIIEH3UU B CTPOUTENILCTBE, NMUIIEBOW U MEAUIIMHCKON
IIPOMBIIIIICHHOCTH, KOCMETHKE. brojorudeckue, MEIUIMHCKUE U TEXHOJOTHYECKHUE 30JIH.
3HaueHWe Teled B OpraHu3alMM KUBOM Marepuu. buonormyeckue, MHIIEBBIC,
MEIUIUHCKHE, KocMmeTrnyeckue renu. CuHepe3uc Kak (akTop, ONpeAessIoIUi CpoK
TOJHOCTH TPOAYKIMM Ha OCHOBe Treneil. CBepThiBaHWE KpPOBH KaK OHOJIOTHYECKHI
CHUHEPE3HC, €ro 3HAYCHHUE.

Hemoncmpayuu

Buapl IUCHIEpCHBIX CUCTEM U UX XapaKTEPHBIE TPU3HAKH.

[TpoxoxaeHne myda cCBeTa 4Yepe3 KOJUIOMJHBIE W WCTHHHBIE pacTBOpPHI (3¢ ekt
Tunnans).

Jlabopamopnuvie onvimul

[Tony4yeHue cycrieH3uu cepbl U KaHU(OIIH.

[Tony4yeHue sMyJIbCUHM PACTUTEILHOTO Maciia 1 OeH3071a.

[Tonydenue 3015 kpaxmana. [lomyuenue 3015 cepbl U3 THOCYIb(aTa HATPUsI.

Tema 2.7 Xumu4eckue peakumu

Knaccupukanuss XUMHYECKHMX Ppeaknuili B OpPraHUuYecKOd W HeOpraHuvecKou
xumuu. [loHsTHEe O XUMUYecKoW peaknmu. Peaknuu, waymue 0e3 H3MCHCHHS
KayeCTBEHHOI'0 COCTaBa BELIECTB: aJUIOTPONM3aLMsA UM n3oMepusauus. Peakuuu, uaymue c
M3MEHEHHUEM COCTaBa BEILECTB: IO YMCIY M XapaKTepy pearupyrolux U o0pa3yroumxcs
BEIIECTB (pa3joXeHMs, COCIUHEHHUs, 3aMeIleHUsi, OOMEHa); IO M3MEHEHHIO CTeleHen
OKHUCJICHHUS  DJJIEMEHTOB  (OKUCJIUTEIbHO-BOCCTAHOBUTENBbHBIE U HEOKHUCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU); MO TEmaoBoMY 3PQeKTy (3K30- U IHIAOTEPMUUYECKHE); IO
¢da3ze (romMo- U TETEPOreHHbIC); IO HAMNpPaBIEHUIO (0OpaTUMblE M HEOOPATHUMBIE); IIO
UCIOJIb30BAaHUIO KaTajau3aropa (KaTaJIWTUYECKUE W HEKATAIUTHYECKUE); IO MEXaHWU3MY
(paauKanbHbIE, MOJIEKYJISIPHbIE U HOHHBIE).

BepossiTHOCTH NPOTEKaHUSI XMMHUYECKHX peaKuuil. BHyTpeHHAsA SHEprus, SHTAIbIUS.
TemmoBoit >¢dexr xummyecknx peakuuid. Tepmoxumuueckue ypaBHeHus. CraHmapTHas
SHTAJBNNA peakuuii u oOpa3oBaHusi BemiecTB. 3akoH [. M. T'ecca m ero crnenctBus.
DHTpONHSL.

Cxopoctb xumuuyecknx peaknmii. [lonsatue o ckopoctu peakuuii. CKOpocTb roMO- H
reTepOreHHON peakuu. DHeprusi aKTUBALIH.

@akTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYecKoW peakuuu. [Ipupoma pearupyrommux
BenlecTs. Temneparypa (3akoH Baut — [Nodda). Konnenrpanus. Katanuzaropsl u kaTanus:
FOMO- M T€TEPOTrEeHHBIN, UX MeXaHU3Mbl. DEpMEHTHI, UX CPAaBHEHUE C HEOPraHUYECKUMHU
KaTajau3aTopaMu. 3aBUCUMOCTb CKOPOCTH pEaKlIHUi OT IMOBEPXHOCTH CONPUKOCHOBEHHUS
pearupyomux BEeIEeCTB.

O0paTuMOCTh XMMHYECKHX peakuuil. Xumudeckoe paBHoBecue. [loHsTHE O
XUMHYECKOM paBHOBECHM. PaBHOBECHBIE KOHLEHTpalMU. [IMHAMMYHOCTH XHMHUYECKOTO
paBHOBecHs. PaKTOPbI, BIUSIONIME HAa CMEIIEHUE PAaBHOBECHS: KOHILIEHTpAlMs, JaBJICHUE,
temneparypa (npuauun Jle [larense).

Hemoncmpayuu

[TpeBpamenue kpacHoro ¢ochopa B Oenblif; Kuciopona B 030H. Moxenu OyraHa u
n3o0yTaHa.

[TomyueHue KuciopoAa W3 MEPOKCHAA BOAOPOAA W BOJBI, JAETUApATAIMs dTaHOJA.
[erouka npespawmennii P [1[1P205 [[JH3PO4; cBolicTBa yKCYCHON KHMCIIOTBI; PEaKIIHH,

yaymue ¢ oOpa3oBaHMEM OcCajJKka, Ta3a M BOJbBI; CBOMCTBa METAJIOB, OKHCIICHHE
anbJeruaa

B KHCJIOTY U CIIUPTA B lbAETU.

Peakuuu ropeHus; peakuuu SHIOTEPMUYECKHE Ha TMpPUMEpPE pEeaKluu pasioKEeHUs
(9TaHONA, KATMWHOW CENUTpPbI, OMXpoMaTa aMMOHHS) M JK30TEPMUYECKHE Ha  MpUMEpe
peakuuii coenuHeHus (obeclBeYMBaHUE OPOMHOM BOJBI U PacTBOpa MEpMaHIraHaTa Kayus



STUJICHOM, TallleHrue U3BECTH U JIp.).

B3anmopeincTeue LUMHKA C pacTBOpPaMHM COJSSHOM M CEPHOM KHUCJIOT IIPHU Pa3HBIX
TEMIIEpaTypax, pa3HbIX KOHUEHTPALMUAX COJIIHOM KHUCIOTBI; PAa3joKEHHE NEpPOKCHIA
KHCIIOpOJla C MOMOIIpl0 okcuaa mapranmna (l1V), karamassl ChIporo Msca HU ChIPOTro
KapTodes.

B3aumoneiicTBue 1MHKA pa3IMyHON MOBEPXHOCTH (MOPOIIKA, MbUIK, TPAaHyJ) C KUCIO-
TOM.

Moenp «KUISWErO CIOS.

Cwmemenne paBHoBecusi B cucreme: Fe3+ + 3 CNSU U Fe(CNS) ; ombuienue
JKUPOB,

peaxkuu 3TeprupuKauu.

3aBUCHUMOCTb CTEHEHH DJIEKTPOJUTHUYECKON JUCCOLMALMU YKCYCHOM KHCIOTBI OT
paz0aBiieHuUs.

CpaBuenue cBoiicts 0,1 H pacTBopoB cepHON U CEpHUCTON KHMCIOT; MypaBbHUHON U YK-
CYCHOMW KHUCJIOT; TUAPOKCHJIOB JIUTHS, HATPUS U KaJIUSL.

Jlabopamopnuvie onvimul

[Tomyuenue kuciaopoja pas3lioKeHHEM IMEepoKcHula BojaopoAa M (WiIM) IepMaHraHara
KaJusl.

Peakuuu, waymme ¢ oOpa3oBaHMEM OCaJKa, rasa WM BOJbBI ISl OPraHUYECKUX U
HEOPraHUYECKUX KUCIIOT.

Tema 2.8 PacTBOpBI

Ilonsitue o pacrBopax. Pu3MKO-XMMHMUYECKas MPHUPOAA PACTBOPEHUS U PaCTBOPOB.
B3auMopeiicTBue pacTBOpUTENS M PACTBOPEHHOI'O BELIECTBA. PacTBOPUMOCTH BEILECTB.
CriocoOb! BeIpa)keHHsI KOHIIEHTPAIIMH PACTBOPOB: MAacCOBasl IOJISl PACTBOPEHHOTO BEIIECTBA
(TporeHTHAsT ), MOJIIPHASI.

Teopusi 3JIeKTPOJMTHYECKO Aucconuanuu. MexaHu3M JUCCOLUAIMU BEIIECTB C
pa3IMYHBIMM TUIIAMH XHMHUYECKMX CBsi3eil. Bkiag pycckUX YYeHBIX B pPa3BUTHE
MPEACTABICHUN 00 sJeKTponuTHueckoi auccouuanuv. OCHOBHBIE TOJOXKEHHUS TEOPUU
ANIEKTPOIUTUYECKOM uccoruanuu. CTeneHb JIeKTPOIMTHIECKOM TUCCOauu U GakTOpbI
ee 3aBucuMOCTU. CUIIbHBIE U CPEHHUE DTIEKTPOIUTHI.

Mucconmanus Boabl. Bonmopoasslii  nokasarens. (Cpena  BOAHBIX — pacTBOPOB
AJIEKTPOJIUTOB.

Peakiiun oOMeHa B BOJHBIX pacTBOPAx JIEKTPOJIUTOB.

I'maponus kak oOmeHHbI mpouecc. HeoOpaTumblil TUApONIM3 OpPraHUYECKUX H
HEOPraHUYECKNUX COEAVNHEHNN U €70 3HAaYEHHUE B IIPAKTUYECKOMN AEATEIbHOCTH YEI0BEKA.

OOpartumelii Tuaponu3 conei. CryneHuarsii rugponus. IlpakTuueckoe npuMeHEHHE
TUIPOJIN3A.

['unponu3 opraHuyeckux BemiecTB (O€IKOB, >KMPOB, YIJIEBOJOB, IMOJIMHYKJICOTH]IOB,
AT®) n ero Oumojoruueckoe M MpakTUdyeckoe 3HaueHue. OMbUIeHHE XHUpoB. Peakius
TepudUKaIIHU.

Hemoncmpayuu

CpaBHeHUE 53JIEKTPOIPOBOJHOCTH PACTBOPOB ANIEKTPONUTOB. CMelleHHe paBHOBECHS
JMCCOIMALINY CTIAa0bIX KUCIIOT.

WuaukaTtopel M HM3MEHEHME MX OKpackd B pa3HbIX cpenax. CepHOKHUCTBIA U
(bepMeHTaTUBHBIN THIPOIU3 YTIIIEBOJIOB.

['unponu3 kapOoHATOB, CyIb(ATOB U CUIMKATOB LIEJIOYHBIX METAJJIOB; HUTPATOB CBUHIIA
(II) nim MHKA, XJIOpUAa aMMOHUSL.

Jlabopamopnbwtii onvim

Xapaktep JUCCOLMAIUU PA3THYHBIX THIPOKCUIOB.

Ilpakmuueckoe 3anamue

[TpuroroBneHne pacTBOPOB Pa3INYHbIX BUJIOB KOHIICHTPALUH.



Tema 2.9 OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIC PpPeaKIUH. JJIeKTPOXHMHYECKHUe
npouecchbl

OKHCINTEIBbHO-BOCCTAHOBHUTE/IbHBIE peaKkumu. Crenenb OKUCJICHUS.
BoccranoBurenu u okuciaurenu. OKuclieHne U BOCCTaHOBJICHUE. BaxHeilne okuciuTenu
U BOCCTAaHOBUTEIM. BOCCTaHOBUTENIbHBIE CBOMCTBA METAUIOB — IIPOCTHIX BEIECTB.
OxucnuTenbHble ¥ BOCCTAHOBUTEIbHBIE CBOWCTBA HEMETAJIOB — IIPOCTBHIX BEIIECTB.
BoccranoButenbpHble  CBOMCTBAa  BEIIECTB, OOpPa30BAHHBIX d3JEMEHTAMH B  HU3IICH
(oTpunatrenbHON) creneHn okuciaeHus. OKUCIUTEIbHbIE CBOWCTBA BEIIECTB, 00Pa30BaHHbIX
AJIEeMEHTaMU B BBICIICH (MOJOXUTENbHON) CTeneHu OKucieHus. OKUCIUTENbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA BEIECTB, 0OPA30BAaHHBIX 3JEMEHTAMU B IMPOMEKYTOUHBIX
CTENEHSIX OKUCIICHUS.

Knaccupuxanus OKHCJINTEILHO-BOCCTAHOBHUTEILHBIX peakuuii. Peaknuu
MECXKATOMHOI' O n Me)KMOJIeKyJISIpHOI‘O OKHUCJIICHUA-BOCCTAHOBJICHUSI. PeaKI_[I/II/I
BHYTPHMOJICKYJISIPHOTO OKHCJIEHUSA-BOCCTAHOBIIEHHUS. Peakmun CaMOOKHUCIICHUS-

CaMOBOCCTaHOBJIEHUS (AUCIIPOIIOPLIUOHUPOBAHUS).

Mertonbl cocTaBieHUs] YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. MeTton
JIGKTPOHHOTO  OanmaHca.  BnumsHWMe  cpempl HA  MPOTEKAHWE  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX MTPOLIECCOB.

XuMH4ecKHe MCTOYHHUKH TOKA. ODJIEKTPOJHBIE TOTEHIMANbL. Psa CcTaHIapTHBIX
JNEKTPOAHBIX  IMOTCHIMATIOB  (AJNEKTPOXUMUYECKUN  pAN  HANpsHKEHUN  METasuioB).
[anibBaHWYECKHE HJIEMEHThl W TPUHIUINBI UX padoThl. CocTaBlieHHE TalbBAHMYECKUX
anemeHTOB. (OOpa3zoBaHuEe TadbBaHWYECKHMX TMap TMpU  XUMHYECKHUX  MpoIleccax.
["asibBaHUYECKHE 3JIEMEHTHI, MPUMEHSIEMBIC B )KU3HHU: CBUHIIOBAsI aKKyMYJISITOpHAs Oartapes,
HUKEIb-KaJMHEBbIE OaTapeu, TOTUIMBHBIE 3JIEMEHTHI.

DJIeKTPOJIM3 PacIiiaBOB M BOJIHBIX PacTBOPOB 3JIEKTPOJaUTOB. [Iporecchl,
MPOUCXOASIINE Ha KAaTOA€ M aHoA€. YPaBHEHHS DJIIEKTPOXUMHUYECKHUX IPOLIECCOB.
DJIEKTPOIN3 BOJHBIX PACTBOPOB C HWHEPTHBIMH JJIEKTPOJAMHU. JIEKTPOJIU3 BOJHBIX
PacTBOPOB C PaCTBOPUMBIMHU 3JIeKTpoAamu. [IpakTuyeckoe npuMeHEHUE SIIEKTPOIHU3A.

Hemoncmpayuu

Boccranosnenue nuxpomarta kanus nuHKoM. Boccranosienue okcuaa menu (1) yriaem u
BOZIOpoioM. BoccraHoBiieHHE OUXpoMara Kaiusl STHJIOBBIM CHUPTOM. OKHCIUTENIbHBIC
CBOMCTBA a30THOM KHUCIIOTHI.

OkucnuTeNbHbIE CBOMCTBA AUXpOMaTa Kajus. [ aTbBaHNYEeCKUE JIEMEHTHI U OaTapenkiu.

OnexTponu3 pactBopa xiopuna meau (11).

Jlabopamopnuvie onvimul

B3auMozeiicTBue METaIOB C HEMETAJIJIaMH, a TAaK)Ke C PaCTBOPAMH COJIEH U PaCTBOPAMHU
KHUCJIOT.

B3anmoneiicTBre CEpHON U a30THOM KUCIIOT C MEJBIO.

OkucnuTenbHbIE CBOMCTBA NIEpMaHTaHaTa KaJlus B Pa3IUYHBIX Cpe/Iax.

Tema 2.10 Knaccupukanus semects. [IpocTsie BemecTsa

Kuaccnpukanusi Heopranmveckux BemecTB. IIpocTeie M cloXKHBIE BENIECTBA.
Oxkcunpl, nx kinaccuduxanus. ['uapokcuasl (OCHOBaHHMSI, KUCIOPOICOAEPKAIINE KUCIOTHI,
amporepusie  ruapokcuanl). Kwucmorel, wux  knmaccudukanus.  OCHOBaHMS,  HX
knaccudukanus. Conu cpeHue, KUCIbIe, OCHOBHBIE U KOMITJICKCHBIE.

Metasuibl. [Tonoxenne METaIIOB B EPUOJUISCKON CHCTEME U OCOOEHHOCTH CTPOCHUS
ux atomoB. lIpocTeie BemiecTBa — METaIbl: CTPOCHHE KPUCTAIOB U METAJNIMYECKas
XUMU4eckast cBsi3b. OOmue (Qu3nyeckre CBOMCTBA METANIOB U HUX BOCCTAHOBUTEIHHBIE
CBOMCTBA: B3aUMOJICHCTBHE C HEMeTalaMu (KHCIOPOJOM, TajJoreéHaMH, CEepoil, a30ToM,
BOZIOPOJIOM), BOJIOM, KHCIOTaMH, pPacTBOpaMH COJIEH, OpPTraHWUYECKHMMH BEIICCTBAMU
(ciupTamu, ramoreHanKkaHamu, (eHOIOM, KUCIOTaMHu), menodamMu. OKCUIIBI U THUIPOKCUIBI
METaJUIOB. 3aBUCUMOCTh CBOMCTB 3THX COCIMHEHHH OT CTETICHEH OKHCICHUS METaJlIOB.



3Ha4YeHHE METAJUIOB B IPUPOJE U )KU3HU OPraHU3MOB.

Koppo3us MeTaJLJIOB. ITonsaTne KOpPpO3HH. Xumuueckas KOppO3Hsl.
OnekTpoxumuueckas Kopposus. CriocoObl 3alIUThl METAIIJIOB OT KOPPO3HH.

O0mme cnoco0bl MOJMy4YeHUsl MeTa/LuIoB. Metauibl B npupoae. Meramnyprus u ee
BUJIBI: IHPO-, TUAPO- U IJIEKTPOMETALIYPrus. OJEKTPOJIM3 pacIiulaBOB U PacTBOPOB
COCIMHEHUHN METAJUIOB U €T0 IIPAKTUYECKOE 3HAYCHUE.

Hememannw. llonoxenue HemerawioB B Ilepuoanueckoil cucreme, 0COOEHHOCTH
CTPOEHUS UX aTOMOB. DJIEKTPOOTPULIATENBHOCTD.

bnaropoansie ra3pl. DIEKTPOHHOE CTPOCHHUE aTOMOB OJIArOPOJIHBIX Fa30B M OCOOCHHOCTH
WX XUMUYECKHUX U PU3NICCKUX CBOKCTB.

Hemeramnsl — mnpocteie BemiecTBa. VX aTOMHOE M MOJIEKYJISIPHOE CTPOCHHE HX.
Amnotponus. XUMHMUYECKME  CBOHCTBa  HeMeTalioB.  OKHUCIMTEIbHBIE  CBOMCTBA:
B3aUMOJICHCTBUE C  METaJUIaMH,  BOJOPOJIOM, MEHEE  BIIEKTPOOTPULATEIbHBIMU
HEMETaJUIAMM, HEKOTOPBIMHU CJIOKHBIMU BeIlleCTBaMU. BOCCTaHOBUTEIBHBIE CBOMCTBA
HEMETAJUIOB B peakIusX ¢ (TOpoM, KHUCIOPOJIOM, CIOKHBIMH BEIIECTBAMU —
OKUCTUTENSAMU (a30THOM U CEPHOM KUCIOTAMHU U JIP.).

Hemoncmpayuu

Komnexuus «Knaccuduxaiuss HeOpraHM4ecKUX BELIECTB» U 00paslibl MpelCcTaBUTENIEH
KJIaCCOB.

Komnexknust «Knaccudukanus opraHHYECKHMX BEIIECTB» M 00paslbl IMpPEICTaBUTENICH
KJIACCOB.

Mopenu KpUCTAIIINYECKUX PEIIETOK METaJIOB.

Konnekuust MeTanioB ¢ pa3HbIMH (PU3NYECKUMHU CBOWCTBAMHU.

B3anmopeincTere muTHs, HaTpuUsl, MarHus M jKeje3a ¢ KUCIOPOAOM; IIEJIOYHbIX METAJNIOB
C BOJIOH, ciupTamu, (PEHOIOM; IIUHKA C PAaCTBOPAMU COJITHOM M CEpHOM KHCIIOT; HATPHS C
Cepoi; AIIOMUHHA C MOJIOM; JKejle3a C pacTBOPOM MEIHOIO KYIOpOcCa; AIIOMUHUA C
pPacTBOPOM €IKOI0 HatTpa.

OKcubl ¥ THAPOKCUIBI XPOMA.

Koppo3ust meTanyioB B 3aBUCHUMOCTH OT YCJIOBHIA.

3ammra METaUIOB OT KOPPO3WHU: OO0paslbl «HEP)KABEEK», 3alIUTHBIX TOKPBITUH.
Konnekuus pyn.

DNEeKTPOIN3 PACTBOPOB COJIEH.

Mogenu KpuCTaITUYECKHX pPElIeTOK ioaa, anMasa, rpadurta. Aminorpomnus docdopa,
Cepbl, KHUCIOPOJa.

B3anmoneictere BOAOpOa ¢ KUCIOPOIOM; CYPbMBI C XJIOPOM; HATPUS ¢ MOJIOM; XJIopa €
pacTBOpoM OpoMUA KaJHsl; XJIOPHOM U CEpOBOJAOPOTHON BOJIBI; 0OECIIBEYMBAHUE OPOMHOI
BOJIbI STUJICHOM WJIU all€TUIICHOM.

Jlabopamopnuvie onvimul

OzHakoMJieHHE C OOpas3llaMH TMpeACTaBUTENeH KJIacCOB HEOPTaHMYECKUX BEIIECTB.
O3zHakoMiieHHEe ¢ 00pa3liaMu IpeCTaBUTeNeH KJIacCOB OPraHMUECKHUX BEIIECTB.

OznakomMinenue ¢ kosekuued pya. Ilomydyenue kucimopona u ero coicrsa. [lonydenne
BOJIOPO/Ia U €r0 CBOWCTBA.

[TonyueHne mIaCTUYECKOM Cepbl, XUMHUYECKME CBOWCTBA cepbl. B3anmmopeictsue
METAJUIOB C PACTBOPAMHM KHCJIOT U COJIEH.

CBolicTBa yriis: afcOpOIIOHHBIE, BOCCTAHOBUTEIbHBIE.

B3aumoneiicTBue 1WMHKAa WA QIIOMHHUSL C PpPAacTBOPAMHU KHUCIOT U IIEJIOYEH.
OkpalilMBaHue MiaMeHH KaTUOHAMHU IIEJIOYHbBIX U IEJI0YHO3EMENbHBIX METAIIJIOB.

Tema 2.11 OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX M OPraHUYECKHX COCAUHEHUI

Boxopoanbie coeaumHenust Hemera/uioB. [lomydeHue amMmuaka U XJIOPOBOAOPOJA
CHHTE30M U KOCBEHHO. Du3nueckue cBoicTBa. OTHOIIEHUE K BOJAE: KHUCIOTHO-OCHOBHBIE
CBOMCTBA.

Oxcuapl W aHrWApUABI  KapOoHOBBIX  KuciaoT. Heconeobpasyromme u



coyieoOpasyrore Ookcuabl. KucimoTHele Okcuibl, WX cBoicTBa. OCHOBHBIE OKCHJBI, HX
cBoiicTBa. AMQOTEepHBIC OKCHIIbI, X CBOWCTBA. 3aBUCHMOCTh CBOMCTB OKCHJIOB METAIIJIOB
OT CTEMEHU OKHUCJICHUA. AHTHAPHUABI KapOOHOBBIX KHCJIOT KaK aHAJIOTU KHCIOTHBIX
OKCH/JIOB.

Kuciaorel opranmyeckue W Heopranmyeckume. Kuciotel B cBeTe Teopuu
NIEKTPOJIUTUYECKON aucconuanuu. Kucinorsl B cBeTe IPOTOIMTUYECKOW TEOPHH.
Knaccudukanus opraHMYecKMX M HEOPraHMYECKUX KHUCIOT. OOmme CcBOMCTBa KHCIOT:
B3aUMOJICCTBUE OPraHUYECKUX U HEOPraHMYECKUX KUCIOT C METajUlaMH, OCHOBHBIMHU U
aM(pOTEepHBIMU OKCHUJAMU U THIPOKCHIAMH, COJSIMH, OOpa3oBaHHE CIOKHBIX 3(UPOB.
Oco0eHHOCTH CBOICTB KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIIOT.

OcHoBaHMA OpraHuveckue U Heopranudeckue. OCHOBaHUS B CBETE TEOPUU DIIEKTPO-
TuTHYecKoi auccormanyu. OCHOBaHMSI B CBETE MPOTONUTHYECKOU Teopuu. Kimaccuduxarmst
OpPraHMYECKUX M HEOPraHMYECKMX OCHOBaHUM. XHMHUYECKHME CBOMICTBA ILIEJIOYEH U
HEpacTBOPUMBIX OCHOBaHMI. CBOMCTBA OECKUCIOPOIHBIX OCHOBAaHUN: aMMHaKa U aMUHOB.
B3auMHoOe BiaMsiHHE aTOMOB B MOJIEKYJIC aHUJIMHA.

AM@oTepHble OpraHnyeckue W HeOpPraHu4Yeckue coequHeHus. AmdoTepHbIe
OCHOBaHHUSI B CBETE NPOTOJUTHUYECKONW Teopuu. AMMOTEPHOCTh OKCHAOB U THUAPOKCHIIOB
IIEPEXOHBIX METAJUIOB: B3aUMOJCHCTBHE C KMCIOTAMU U LIEJI0YaMHU.

Couu. Kiaccudukanuss 1 XuMU4YecKue cBOMCTBa cosieil. OCOOCHHOCTH CBOWCTB COJICH
OPTraHWYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'eHeTnueckasi CBf3b MEXKIY KJIACCAMM OPraHUYeCKHX MW HEOPraHMYecKHX
coeqrHeHUil. [IoHATHE O TEHETUYECKON CBSA3M M I'€HETUYECKUX PAJax B HEOPraHUYECKOU U
opraHuueckoil xumuu. ['eHeTHueckue psaapl MeTawia (Ha IpUMepe KallbLiUs U JKemes3a),
HeMeTasuia (cepbl U KPEeMHUSs), MEPEXOHOro 3JieMeHTa (IuHKa). ['eHeTuueckue psasl U
FEHETUYECKas CBSI3b B OPraHMYECKOM XUMUU. EAMHCTBO MUpa BEILIECTB.

Hemoncmpayuu

Konnekunu KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCUIOB, IEMOHCTPAIIHS UX CBOMCTB.

B3anMopneicTBue KOHLICHTPUPOBAaHHBIX a30THOM M CEPHOM KHUCIOT, a TakKke
pa30aBICHHON a30THOM KUCIIOTHI C MEJIBIO.

Peakuus «cepebpsiHOTO 3epKaia» Al MypaBbUHON KHUCIIOTHI.

BzaumopeiictBue pacTBOopa THIPOKCHIA HATpUsS C KHUCIOTHBIMH OKCHIAMHU (OKCHIOM
docdopa (V)), ampoTepHbBIMU THAPOKCUIAMHU (THIPOKCUIOM IIMHKA).

B3auMogeiicTBue aMMuaka ¢ XJ0pOBOAOPOAOM U BOAOW. AHAIOTUYHO /JI1 METUIIAMUHA.

Jlabopamopnuvie onvimul

[Tony4yeHue u CBOICTBA yIIEKHUCIOTO Trasa.

CBolicTBa COJISTHOM, cepHOH (pa30aBiIeHHON) U YKCYCHOM KUCIIOT.

B3aumoneiictBue ruapoxkcuna Hatpus ¢ coismu (cyiabdarom meau (1) u xmopumom
aMMOHWUA).

Paznoxenue ruapokcuia Meau.

[Tomyyenue u amdoTepHbIE CBONCTBAa THAPOKCHIA amtoMuHUsA. [lomydeHue KecTKOM
BO/JIbI M U3YUYEHHE €€ CBOMCTB.

YcTpaHneHne BpeMEHHOW 1 MOCTOSHHOM KECTKOCTH.

Ilpakmuueckue 3anamus

[TomydyeHnue XJIOPOBOJOPOAA M COJNSTHOM KHCIOTHI, MX cBoWcTBa. [lonyueHne ammuaka,
€ro CBOMCTBA.

Tema 2.12 Xumus 3/1eMeHTOB

S-Onemenmul

Bonopoa. /[BolicTBEHHOE MMOJ0KEHUE BOJOPOJAa B MEepuoandeckoi cucteme. M30Tombl
Bogopoaa. Tspkenas Boga. OKUCIUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA BOJOPOA, €TI0
MOJIy4eHHUE U MpUMeHeHue. Poib BOJOpoaa B )KUBOW U HEKUBOM ITPUPOJIE.

Bona. Ponps Boabl Kak cpeqooOpasyromiero BemecTBa KIeTKU. JKOIOTHUYeCKUe aCleKTh
BOJIOTIOJIb30BAHMSI.



OunemenThl |A-rpynnbl. [lenounbie metamibl. OOmas XapakTepUCTHUKA IIETOYHBIX
METaJUIOB Ha OCHOBaHUU TnosnoxeHusi B Ilepmommueckoit cucreme snementoB /J[. W.
MenneneeBa u crtpoeHusi atomoB. [lonydenue, ¢u3nueckue U XUMHUYECKHE CBOMCTBA
HIEJIOYHBIX META/UIOB. KaTHOHBI MIETOYHBIX METAJUIOB KaK BaXKHEWIas XxuMudeckas Gopma
UX CYIIECTBOBAHUS, PEryJsiTUBHAs pOJIb KATHOHOB Kajus M HAaTpusi B JKUBOW KIJIETKE.
[IpupoaHbie coeIMHEHUs HATPUS U KaJlvs, UX 3HAaYCHUE.

JuiemenTbl |lA-rpynnbl. OOmas xapakTepuCTHKa IIEIOYHO3EMETbHBIX METAIOB U
MarHusi Ha OCHOBaHuu nosoxkeHus B Ilepuogmyeckon cucreme osnementos [l H.
MenneneeBa u crpoeHusi aromoB. Kanbluid, ero mnonydeHue, GU3NYECKUE U XUMHYECKHE
CBOMCTBA. BaxkHelme COCOMHEHUS KaJlblUs, UX 3HAYCHUE M npuMeHeHue. Kampuuil B
pUpojie, ero ONOIOTUYECcKas pob.

p-Onemenmuol

AnroMUHHN. XapaKTEepUCTUKA aJIIOMUHUS HA OCHOBaHUU TNoyiokeHus B [leproanueckoi
cucreme anemeHtoB JI. M. MenneneeBa u crpoeHust atroma. [lomydenue, ¢usmdeckue u
XMMUYECKHE CBOMCTBAa allOMUHHUS. BakHelllne COEIMHEHHs alOMHUHHS, UX CBOWCTBA,
3Ha4YCeHHE U MpuMeHeHue. [IpupoiHbie coeTMHEeHNs aTFOMUHUS.

VYriueponx u kpemHuii. OOmias xapakTepUCTHKAa HAa OCHOBAHWU HX TIOJIOKEHUS B
ITepuonnueckoit cucreme JI. M. MenneneeBa u crpoeHus aroma. IIpocTeie BemiecTsa,
oOpa3oBaHHbIe 3TUMHU dieMeHTamMu. OKCHUIBl M THUAPOKCUABI YIIepoJa U KPEeMHHSL.
Baxkueiimue coyin yrojibHON U KpeMHUEBOHM KUCIOT. CHIIMKaTHAsI IPOMBIIIIIEHHOCTb.

Ianorennbl. OOmias XapakTepUCTHKAa TaJOr€HOB Ha OCHOBAHMU HX TIOJNOXKEHUS B
Ilepnonnueckoi cucreme anemenToB /. . Menaeneesa u crpoeHust atoMoB. ['anorensr —
MIPOCTHIE BEILIECTBA: CTPOCHUE MOJIEKYJl, XUMUYECKHE CBOMCTBA, IOJYYEHHE U TPUMEHEHUE.
Baxwuelime coeAMHEHHs TajJOr€HOB, UX CBOMCTBA, 3HAYCHHE W NMPUMEHEHHE. [ aJloreHbl B
npupoje. buonoruyeckas posib raJoreHoB.

Xaabkorenbl. O0mas xapakTepUCTHKA XaJbKOTC€HOB Ha OCHOBAHUHM WX TOJIOKCHHS B
ITepuonuueckoit cucteme snementoB J[. 1. MeHnneneeBa u CTpoeHUSI aTOMOB. XaJIbKOT'€HBI
— mpocThie BemecTBa. Aimorpornus. CTpoeHre MOJIEKYIT aJUTIOTPOITHBIX MOAU(PUKAIINN U X
cBoiicTBa. [lomyyeHue M mpUMEHEHHE KHUCIOpPOAAa U Cepbl. XalIbKOI€Hbl B MPUPOJE, HX
Ouosiornueckasi poJb.

JuemenTbl VA-rpynnbl. OOmas XapakTepuUCTHKa DSIEMEHTOB JTOH Tpymmbl Ha
OCHOBaHMM WX MNojoxeHus B I[lepuogmueckoil cucreme anementoB Jl. 1. MenneneeBa u
cTpoeHus aToMoB. CTpoeHHEe MOJIEKYITBl a30Ta U AJUIOTPOMHBIX Moaudukauii hocdopa, ux
¢uznueckne U XUMUYeCcKue cBoiicTBa. BomopoaHbie coenrHeHus 351eMeHTOB VA-TpyIIbI.
Oxkcunsl azota u ocdopa, COOTBETCTBYIOMIME UM KUCTOTHL. Conu 3Tux KucioT. CBoiicTBa
KHUCJIOPOJIHBIX COeIMHEHUH a3oTa u (ocdopa, X 3HaU€HUE U TpUMEHEeHHEe. A30T U (ocdop
B IIPUPOJIe, X OMOJIOTHYECKas POJIb.

JuemenTbl |VA-rpynnbel. OO0mas XapakTepuUCTHKa 3JEMEHTOB JTOM TpYIIbl Ha
OCHOBaHMM UX MojoxeHus B Ilepuommueckoit cucreme anementoB /Jl. M. MenneneeBa u
CTPOCHMsI aTOMOB. YTiepoa u ero awiorpornus. CBOMCTBa alIOTPOMHBIX MOJUPHUKAIINN
yriepojia, UxX 3HaueHue U npuMeHeHrne. OKCUIbl U THUAPOKCUIBI YIJIepoaa U KPEeMHHUs, UX
XUMHYEeCcKHe cBoMcTBa. CoNM YroJibHOM M KPEMHHMEBBIX KHCIOT, WX 3HAYE€HHE U
npumenenue. [IpupomgooOpa3yromas posib yriepoja Uit >KUBOW U KPEMHHUS ISl HeXKUBOU
TIPUPO/IBI.

d-Onemenmot

OcoOennoctu crpoenusi atomoB d-anementoB (IB-VIIB-rpynm). Menb, IIUHK, XpOM,
JKEJIe30, MapraHell Kak MpPOCThIe BEIIeCTBA, MX (PUINYECKUE U XHUMHUYECKHE CBOMCTBA.
HaxoxaeHne 3THX METaUIOB B MPHPOJE, MX TMojdydeHue W 3Hauenue. Coemaunenust d-
3JIEMEHTOB C PA3JIMYHBIMU CTEMEHAMH OKUCIEHUsS. XapaKTep OKCUAOB U TUAPOKCHIOB 3THX
AJIEMEHTOB B 3aBUCHUMOCTH OT CTENIEHU OKMCJIEHUS METalIa.

Hemoncmpayuu

Konneknun mpocThIX BemecTB, 0Opa30BaHHBIX AJIEMEHTAMH PAa3TUYHBIX IJICKTPOHHBIX



CEMENCTB.

Konnekuuu MUHEpaAIOB ¥ TOPHBIX MOPOI.

[Tonmyuenue aoTPONHBIX MoAUDUKAIHKI KHCIIOpoaa, cepbl, hocdopa.

XUMHYECKHE CBOMCTBA BOIOPO/IA, KUCIOpOa, cepbl, (hocdopa, TanoreHos, yrieposa.

Okcuabl cepel, a3oTa, yriaepoja, »Kejie3a, Mapraia, MeIU C Pa3jIu4yHbIMU CTEICHIMU
OKHCJICHHS, X CBOMCTBA.

I'mppokcuibl cepbl, Xpoma, Maprasua, eies3a, MeAau, ATFOMUHUS U MHKA, UX [TOJIyYeHUE
Y XMMHYECKHE CBOMCTBA.

Jlabopamopnuvie onvimul

N3ydeHune CBOMCTB MPOCTBIX BEUIECTB M COEAUHEHMM S-31€MEHTOB. V3yueHue CBOWCTB
MIPOCTBIX BEUIECTB U COEAUHEHUN P-3IIEMEHTOB. M3ydyeHHue CBOICTB MPOCTHIX BELIECTB U
coeaunenuit d-anementoB. Ilpakmuueckue 3anamus

[Tony4yeHue ruApOKCUIOB AIFOMUHUS U IIUHKA; UCCIIEJOBaHNUE UX CBOUCTB. llomyuenue u
HCCJICIOBAHNE CBOMCTB OKCHJIOB CEpHI, yriaepoaa, pocdopa.

Tema 2.13 Xumus B :KH3HH 001IIeCTBa

XuMusi ¥ NPou3BOACTBO. XUMHYECKasi MPOMBIIIICHHOCTh M XUMHYECKHUE TEXHOJOTHH.
Colppe I XMMHUYECKOM MPOMBIIIIEHHOCTH. Boga B XMMUYECKON MNPOMBILIIIEHHOCTH.
DHeprusi Il  XUMHUYECKOTO TMPOM3BOJACTBA. HayuHble NPUHIMUIBI XUMHUYECKOTO
MPOU3BOJCTBA. 3alllUTa OKpYXarolled cpeapl M OXpaHa Tpyla IpU XHUMHUYECKOM
npou3BoACTBE. OCHOBHBIE CTaJIMM XUMHUYECKOTO Mpon3BoaAcTBa. CpaBHEHHE MTPOU3BOJICTBA
aMMHaKa 1 METaHoJIa.

XuMHus B CeJIbCKOM X03siiicTBe. XUMHU3alHUs CEIbCKOr0 XO34iCTBA U €€ HAIPABICHUA.
Pactenuss u moyBa, TMOYBEHHBIH TOMVIOMIAIOMIMKA KOMIUIEKC. YIOOpeHHs U UX
KJIacCUpUKanusa. XUMHUYICCKHE CPEJICTBA 3aIUThI pacTeHuid. OTpHUIIaTeIbHBIC TTOCIEICTBHS
MPUMEHEHHUS MECTUINIOB U 00pb0a ¢ HUMU. XUMHU3aIUsl )KUBOTHOBO/ICTBA.

Xumusi 4 IKkoJorusa. XUMHYECKOE 3arps3HEHHE OKpyxaromend cpeabl. Oxpana
rupocdepbl OT XMMHYECKOTo 3arpsisHeHus. OXpaHa MoYBbl OT XUMUYECKOTO 3arpsi3HEHUSI.
Oxpana artmocdepbl OT XUMHUYECKOro 3arpssHeHus. OxpanHa ¢uopsl U QayHBl OT
XUMHUYECKOTO 3arps3HEHUsl. BUOTEXHOIOTHS U TeHHasl HHKEHEPUSL.

XuMusi 4 NOBCEAHEBHAS KU3Hb YeJioBeka. JlomaimHss anteka. Moromuye U YucTAIme
cpenctBa. CpenctBa OopbObI ¢ OBITOBBIMH HaceKOMbIMHU. CpelcTBa JTUYHOW TUTHEHBI H
KOCMETUKH. XUMHA ¢ 0HIIa. MapKHUpOBKH YIIAKOBOK TMHINEBBIX M TUTHEHHYECKUX
MPOJYKTOB U YMEHHUE UX YUTATh. DKOJIOTHUS KUTUIIA. XUMHS U T€HETUKA YEJIOBEKA.

Hemoncmpayuu

Mogenu mTpoOU3BOJACTBA CEPHOW KHUCIOTHI W ammuaka. Komnmekuus ynoOpeHuit u
MEeCTUIIUIOB.

OO0pas3ibl cpeacTB OBITOBOM XUMUU U JIEKAPCTBEHHBIX MPENapaToB.

Ilpakmuueckue 3anamus

O3HakoMJIEHHE ¢ KOJUIEKIIHEH yT1o0OpeHHil 1 MeCTUITUIOB.

O3zHakomMieHHe ¢ 00pa3lamMu cpeACcTB OBITOBOI XMMUU U JIEKAPCTBEHHBIX MPENapaToB.

3. TEMATHUYECKOE IINTAHUPOBAHHUE



[Tpu peanuzauu coaepkaHus 00Ie00pa30BaTEIbHOIO IpeIMeTa «XUMUs» B Ipeaesax
ocoerus: OIIOII CIIO IIIKPC mo mpodeccun 43.01.09 «IloBap, konautep» Ha 0Oaze
OCHOBHOTO 001Iero o0pa3oBaHHsi MaKCHMajlbHas ydeOHas Harpy3ka CTYICHTOB C y4YETOM
€CTECTBEHHOHAYYHOT0 Mpoduis coctapisietr 180 yacos.

3.1.TemaTuueckuii mjian

HaumeHoBaHue pa3iesioB U TeM Bcero 13 nux
Yacos
Teop. JIT13 B dopme
3aHAT. MPaKTHY.
IIOATOT.

BBEJIEHUME 2 2
Pasznea 1. Opranunyeckasi XuMusi 81 65 16 20
Tema 1.1 IIpeameT opranudeckoi 6 5 1 1
xumuu. Teopus ctpoeHus
OpPraHMYECKUX COCTUHCHUM
Tema 1.2 [IpenenbHbie yraeBo10POAbI 8 7 1 2
Tema 1.3 DTUIE€HOBEIE U JUEHOBLIE 6 5 1 1
YTIIEBOIOPOIBI
Tema 1.4 AuernuneHoBbI€ yTIIEBOJOPOAbI
Tema 1.5 Apomatrueckue yriieBo10pOIbI
Tema 1.6 IIpupogHble HICTOUHUKH 4 3 1
YTIEBOI0POIOB
Tema 1.7 I'mapokcunbHble COEAMHEHUS 6 5 1 1
Tema 1.8 Anpaeruanl ¥ KETOHBI 5 4 1 1
Tema 1.9 KapOoHOBBIE KUCTOTHI M KX 10 8 2 2
MIPOU3BOIHBIC
Tema 1.10 YrieBonsl 6 5 1 3
Tema 1.11 AMHUHBI, aMUHOKHUCIIOTHI, OCIIKU 8 6 2 2
Tema 1.12 AzoTconepxarniue 8 7 1 1
reTePOLMKINYECKUE COSTUHEHUSI.
Hyk1eMHOBBIE KUCITOTHI
Tema 1.13 buosornyecku akTHBHEIE 6 6 2
COEINHEHUS
Pa3zgen 2. O61mas u Heopranu4veckast 85 65 20 22
XUMUSA
Tema 2.1 XuMust — HayKa O BellleCTBax 5 3 2 1




Tema 2.2 Ctpoenuearoma 4
Tema 2.3 Ileproanyeckuii 3aK0H 1 3 1
Ilepnonnueckas cucrema
xumudeckux daemenToB JI. M. MenaeneeBa
Tema 2.4 CtpoeHue BemiecTBa 6 5 1 2
Tema 2.5 [Tomumepsl 7 6 1 1
Tema 2.6 JlucniepcHbIe CHCTEMBI 3 2 1 4
Tewma 2.7 Xumuyeckue peakimm 8 6 2 2
Tema 2.8 PacTBOpBI 4 3 1 3
Tema 2.9 OkucnurenbHO- 8 6 2 1
BOCCTaHOBUTEJIHHBIC PEAKITUH.
DNEKTPOXUMHYECKHUE IPOLIECCHI
Tewma 2.10 Knaccudukarus BemecTs. 8 6 2 2
[Tpocteie BemecTBa
Tema 2.11 OcHOBHBIE KJIACCHI 10 8 2 1
HEOPTraHUYECKUX M OPTaHUICCKHX
COEMHEHUI
Tewma 2.12 Xumusi 51eMEHTOB 10 8 2 2
Tewma 2.13 Xumust B KU3HU 001IIECTBA 8 7 1 1
Bcero: 168 132 36 42

Wmakcumanvuas yueonas naepysxa — 180

uaCco8, 8 MoM Hucie 00s3amenbHas

ayoumopnas Haepy3ka — 168 uacos,

KOHCYTbmayuu — 6 4acos,

npomexcymounas ammecmayus — 6 4acos.

B dhopme npaxmuueckoti noo2omogxu — 42

4. IPUMEPHBIE TEMbI PE®EPATOB (IOKJIA10OB) U UHAUBU /Y AJIBHBIX
INPOEKTOB
1. buorexHosorust ¥ reHHas HHxeHepust — TexHosorun XXI| Beka.



2. HanoTexHonorusi Kak NPUOPUTETHOE HAIpaBJICHUE Pa3BUTHUA HAYKU M MPOM3BOJCTBA B
Poccuiickoit deneparumu.

3. CoBpeMeHHBIE METOJbI 00€33apa’KMBaHMs BOJBL.

4. AnnoTponus METaJIJIOB.

5. Xusnp u gesarensHocts 1. . Menaeneena.

6. «[lepuommyeckoMy 3aKOHY OyyIiee He TPO3HUT Pa3pyIICHUEM. .. )

7. Cuntes 114-ro anemernTa — TpuyM@ pOCCHIUCKUX (PU3UKOB-SICPIITHKOB.
N3oTomnel BOmOpOLA.

8. Hcnonp3oBaHue paJuoaKTUBHBIX U30TOMOB B TEXHUYECKUX I[EJISAX.
PeHTreHoBCcKOE M3TYyYCHHE U €T0 UCTIOIh30BaHUE B TEXHUKE U METUITUHE.
9. I1na3ma — 4yeTBEepTOE COCTOSHUE BEIECTBA.

10.
11.

AMopdHbIe BelIecTBa B IPUPOJIE, TEXHHUKE, OBITY.
OxpaHa OKpyXaromel cpeabl OT XHMHYECKOro 3arpsisHeHus. KonmuyecTBeHHBIE

XapaKTEPUCTHKU 3arpA3HEHUSI OKPYXKAIOLIEH Cpeibl.

12.
13.
14.

[IpumeneHue TBepIOro U razoobpasHoro okcumaa yriepoaa (V).
3aiuTa 030HOBOT'0 IKPaHa OT XUMUYECKOTO 3arps3HEHMUSL.
I'pyOonucnepcHble  cHCTeMbI, HUX  Kilaccuukamuss ¢ UCHOJIb30BaHHE B

po(hecCUOHATILHON IS TEIbHOCTH.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.

Kocmernueckue renu.

IIpuMeHeHne CyCIIeH3Ui U IMYJIbCUN B CTPOUTENIBCTBE.

MuHepaibl ¥ FOpHbIE TOPOABI KAK OCHOBA JIUTOCHEPHI.

PactBopsI BOKpyT Hac. TUIIbI pacTBOPOB.

Bopa kak peareHT u cpezia A1 XMMUYECKOT0 Ipo1iecca.

Kuznub u gestensHocth C. AppeHuyca.

Bxitag 0TeUeCTBEHHBIX YUEHBIX B pA3BUTHE TEOPHUHU JIEKTPOIUTHUECKOM AUCCOLIUALINH.
VYcerpaHeHue )KeCTKOCTH BOJIbI HA TPOMBIIUIEHHBIX PEAIPUATHAX.

CepHas KHCIOTa — «XJ1€0 XUMHUUECKOW HPOMBIIIIICHHOCTH.

Hcnonp30BaHne MUHEPATBHBIX KUCIIOT HA TPEANPUATHIX PA3TUIHOTO IPODUIIS.
OKcuIpl U CONU KaK CTPOUTENIBHBIE MATEPUATIB.

Hcropus runca.

[ToBapeHHas CONb KAK XUMHUYECKOE ChIPbE.

MHoronukuii KapOoHAT KaJIbLUs: B IPUPOAE, B IPOMBILIUIEHHOCTH, BOBITY.
Peaxiuu ropeHus Ha MPOU3BOJICTBE U B OBITY.

BupryansHoe MOAETMPOBAHNE XUMHYECKHX ITPOLIECCOB.

. 3HeKTp0J’IH3 PpaCcTBOPOB IJICKTPOJIUTOB.

DNEKTPOIN3 PACIIIIABOB 3JIEKTPOJIUTOB.
[IpakTuueckoe mpUMEHEHUE OJJIEKTponu3a: padHUHHpPOBaHUE, TalbBaHOIIACTHKA,

TaJIbBaAaHOCTCT .



34. Uctopus nojiydeHus U MPOU3BO/ICTBA ATFOMUHUA.

35. DAEKTPOIUTHYECKOE TIOTY4YEeHUE U pahUHUPOBAHHUE MEIH.

36. Kuznp u gearenbHOCTh 1. J{9BH.

37. Ponp MeTayuiloB B MCTOPHM 4YEJIOBEYECKOW LuBHUIM3auuu. Mcropus oTeuecTBEHHOU
yepHoU MeTauTypruu. CoBpeMEHHOE METAILTYPTrUYECKOE IPOU3BOACTBO.

38. Hcropusi 0T€4eCTBEHHOM IBETHOM METAUIypruu. Poib METalsIoB M CIUIAaBOB B HAay4yHO-
TEXHUYECKOM IPOrpecce.

39. Koppo3ust MeTasuioB ¥ criocoObl 3alIUTHl OT KOPPO3HH.

40. MuepTHbIe WK 0JaropoIHBIC Ta3bl.

41. Poxxaroniye coii — TajlOreHBl.

42. VcTopus mBEICKOMN CIIUYKH.

43. Uctopusi BOSHUKHOBEHUS ¥ PA3BUTHSI OPraHUYECKOM XUMUH.

44. Kuznsp u gearenbHocTh A. M. bytiieposa.

45. Butanusm u ero Kpax.

46. Ponb OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHHHM W Pa3BUTUM MHPOBOM OPraHUYECKOU
XUMUU.

47. CoBpeMeHHbIE TPEACTABICHUS O TEOPUU XUMHUECKOTO CTPOCHHS.

48. DKOJOrN4€eCKHEe acTIeKThl UCII0JIb30BAHUS YTIIEBOLOPOIHOIO ChIPbSL.

49. DKOHOMHYECKHE AaCHEKThl MEXIYHAPOJHOI'O COTPYJHHMYECTBA IO HCIOJIb30BAHUIO
YIII€BOIOPOAHOIO CHIPBS.

50. WcTopus OTKPHITUS U pa3paOO0TKHU ra30BbIX U HEPTAHBIX MECTOPOXKICHHUH B Poccuiickoit
®denepauuu.

51. Xumust yriaeBoI0pOAHOTO CHIPhs U MOs Oyayias npodeccus.

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

53. CuHTeTHYECKHE KaAYIyKU: HCTOPHUS, MHOTOOOpa3He U MEePCIEKTUBBI.

54. Pe3uHOTEXHUYECKOE IPOU3BOICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM ITPOrpeECCe.

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

56. Hedtr m ee TpaHCHOPTHPOBKA KaK OCHOBAa B3aWMOBBITOJHOTO MEXKIYHAPOIHOTO
COTPYAHUYECTBA.



5. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYUEBHOM JEATEJBHOCTH

CTYJEHTOB

Conep:xanne XapakTepuCTHKA OCHOBHBIX BH/I0B /1eSITeJIbHOCTH CTY/IeHTOB (Ha
00yuenus YPOBHeE Y4eOHBIX J1eiicTBHIi)
Ba:kneiimme YMeHue AaBath Onpe/esieHUe U OTIEPUPOBATH CIEAYIOIIUMU XUMUYECKUMHU
XHMHUYeCKHe MOHSATHUSMHU: BEIIECTBO, XUMHYECKHH SJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIILHBIC
MNOHATHS

aTOMHas U MOJICKYJIsIpHas MaCChbl, MOH,aJITIOTPOIIHA, U30TOIIBI, XUMHUYCCKas
CBA3b, JICKTPOOTPUIATCIILHOCTD, BAJICHTHOCTD, CTCIICHL OKHUCJICHU A, MOJIb,
MOJISIpHas Macca, MOJIHpHBII;'I 00BeM F33006p33HBIX BE€IICCTB, BEIICCTBA
MOJICKYJIAPHOTO U HEMOJICKYJIAPHOI'O CTPOCHU A, PACTBOPLI, SJICKTPOJIUT U
HEOJICKTPOJINT,




MpodoaxmceHue mabauysi

XapaRTepI/ICTl/lKa OCHOBHBIX BUIOB T€ATCJIBbHOCTH CTYACHTOB

Conepixanue (Ha ypoBHE y4eOHBIX JeiicTBHIl)
o0yueHust

BHCKTPOJ'H/ITI/ILICCKaH Jucconuanus, OKMCINTCIIb U BOCCTAHOBUTCIIb, OKHCIICHUC
Y BOCCTaHOBIICHHUE, TEMIOBOM 3 (EKT peakiu, CKOPOCTh XUMHUYECKON
pEeaKLuM, KaTajlu3, XAMUIECKOE PABHOBECHUE, YIJIEPOIHBIN CKEIIET,
(yHKLMOHAIBLHAS [PYIIIIA, K30MEPUS, TOMOJIOTUS

OCHOBHbIE D opMyYIMPOBAHKE 3aKOHOB COXPAHEHHUS MACCHI BEIIECTB M ITOCTOSHCTBA COCTABA

3aKOHBI BEILIECTB.

XUMHH YcTaHOBKa NPUYMHHO-CIEACTBEHHON CBS3M MEXIY COJICpKAaHHEM OSTHX

3aKOHOB M HalMCaHUEeM XUMHMYECKUX (OpMya M ypaBHEHHMH. YcCTaHOBKa
HBOJIIOIMOHHON CYIIHOCTH MEHJIEIEEBCKON U COBPEMEHHOW (OPMYIHPOBOK
nepuoanyeckoro 3akona /[. 1. Meneneena.

OObsicHeHHE (U3UYECKOT0 CMBICIIA CUMBOJIMKU TEPHOAMYECKON TaOIUIIBI
xuMudeckux snemenToB JI. M. MenneneeBa (HOMEpOB 3J€MeHTa, Iepuo/a,
IpyNIbl) ¥ yCTAaHOBKA MPUYUHHO-CIIEJACTBEHHON CBSI3U MEXJY CTPOCHHEM
aToMa M 3aKOHOMEPHOCTSIMHU U3MEHEHUS CBOIMCTB 3JIEMEHTOB U 00pa30BaHHbIX
VMU BELIECTB BIIEPUOJIaX U TPYIIIax.

XapakTepucTuKa 3JE€MEHTOB MajblX U OOJBIIMX NEPUOAOB IO UX
nostoxkeHuto B [ lepuonnueckoi cucreme /[. 1. Meneneena




OcHoBHbBIE TeOpuHn
XHMHUH

YcraHOBKa3aBUCHUMOCTHU CBOMCTB XMMUYECKUX BELLIECTB OT CTPOCHHS aTOMOB
00pa3yromuX NX XUMHYECKUX 3JIEMEHTOB.

XapakTeprucTHKA BAKHENIIINX TUIIOB XUMHYECKUX CBA3EH U OTHOCUTEIIbHOCTH
3TOU TUIIOJIOTUH.

OOBsSICHEHHE 3aBUCHMOCTH CBOMCTB BEIIIECTB OTUX COCTABA M CTPOCHUS
KPUCTAJUIMYECKUX PEIIETOK.

@opMyJIMPOBKA OCHOBHBIX IMOJI0KEHUN TEOPUHU IIEKTPOJIUTHIECKON
JUCCOLMALIMU U XapaKTEPUCTUKA B CBETE ITON TEOPUU CBOKMCTB OCHOBHBIX
KJIACCOBHEOPTraHUYECKUX COCTUHEHU .

@opMyIHpPOBKA OCHOBHBIX ITOJIOKEHUH TEOPUU XUMHUYECKOTO CTPOEHUS
OpraHUYECKUX COCIMHEHUN U XapaKTEPUCTHKA B CBETE 3TON TEOPUU CBOMCTB
OCHOBHBIX KJIACCOBOPraHUYECKUX COCIMHEHUI

Baskneiinime
BellecTBau
MaTepHaJIbl

XapakTepucTuKa cocTaBa, CTpOSHHS, CBOMCTB, TOJIY4eHUS U IPUMEHEHUS
BakHe#mmx Metauio (1A u |l A rpymm, amoMuHuMs, kKeJe3a, a B eCTeCTBEHHO-
HAYYHOM POQHIIC U HEKOTOPBIX -3JIEMEHTOB)

U UX COeJUHEHUH.

XapakTepucTHKa COCTaBa, CTPOSHHUSL, CBOICTB, TOJIy4E€HHUS U IPUME- HEHHS
BakHenmx HemeTamwios (VI A, VIIA, VIA rpynn, a Takxke azotau ¢pocdopa,
yraepoaau KpeMHUS, BOJIOPO/Ia) M MX COeAMHEHUN. XapaKTepUCTUKA COCTaBa,
CTpPOCHUS1, CBOUCTB, TOJTYYCHUS U TPUMEHEHHS BAKHEUIIINX KJIACCOB
YII€BOI0POAOB (AJIKAaHOB, ITUKIIOATKAHOB, ATKEHOB, ATKMHOB, APEHOB) U UX
HauboJ1ee 3HAUUMBIX

B HapOJHOXO3AHCTBEHHOM IIJIaHE TIPEICTAaBUTEINCH.

AHaJOrn4Has XapaKTepUCTHKA BAKHEUIIIUX MPEACTaBUTENECH IPYTHX KJIACCOB
OpPTaHMYECKUX COSAMHEHUI: METaHOJIA U ATAHOJA, CIIOKHBIX 3(PUPOB, JKUPOB,
MBLI, alIbJETU0B ((hOpMaNbIETUI0B U alleTalIbJIETH/]1a), KETOHOB (all€TOHA),
KapOOHOBBIX KUCIIOT (YKCYCHOM KMCIOTBI, IS €CTECTBEHHO-HAYYHOTO
poWIIS IPEICTAaBUTEINECH IPYTUX KIACCOB KUCIIOT), MOHOCAXapHI0B
(TJTrOKO3BI), TUCaXapua0B (caxapo3bl), MoTUcaxapuI0B (Kpaxmana u
IEJLTEOJIO3bI ), AHWJIHMHA, AMUHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX H
CHUHTETHUYECKHUX BOJIOKOH, Kay4yKOB, [IACTMACC




XuMnuyeckui Hcnonb3oBanue B yueOHOM M PO ecCHOHATBHOM 1€ TEIbHOCTH

A3BIKH XUMHUYECKHX TEPMUHOB M CHMBOJIMKH.

CHMBOJ/IHKA Ha3BaHue W3y4eHHBIX BEIIECTB II0 TPUBUAIBHOW WM MEXKIYHAPOIAHOU
HOMCEHKJIATYpE U OTPAKEHUE COCTaBa JTUX COCAMHEHHHW C IIOMOILBIO
XUMHYECKUX GOPMYIL.

OTpaxeHne XUMHUYECKUX IPOLECCOB C MOMOIIBI YPABHEHUN XUMHUYECKHUX
peakuui




OkoHyanue maobauyol

Conep:xanue XapaKTepUCTHKA OCHOBHBIX BUJ0B AeATEJIbHOCTH
o0y4eHust CTY/IeHTOB (Ha YPOBHE Y4eOHBIX JeiicTBHIA)

XuMHYecKHe OOBsICHEeHNE CYIIIHOCTH XUMUYECKHX mporieccoB. Kitaccupukanmst
peaKkuuu XMMHYECKHUX PEaKIUH 110 Pa3IMYHBIM IPU3HAKAM: YHCITY U COCTaBY

MIPOYKTOB U PEareHToB, TeIIIOBOMY 3(pPeKTy, HanpaBieHuto, haze,
HAJIMYHIO KaTaJIN3aTopa, K3MEHEHUIO CTETICHEW OKUCIICHUS AJIEMEHTOB,
00pa3yroIINX BEIIeCTBA.

Y cTaHOBKa MPU3HAKOB OOIIET0 U Pa3IMYHOTO B TUTIOJIOTHH PEAKIIUH JIsT
HEOPraHUYECKON U OPraHNIECKOU XUMUHU.

Kraccudukaius BemecTB 1 MPoIECcCOB C TOYKHU 3PESHHST OKHCIICHHS-
BoccTaHoBieHUs. COCTaBJICHUE YpPaBHEHUH pPEaKIHiiC TOMOIIbIO

METO/a 3IEKTPOHHOTO OaIaHca.

OOBsiICHEHNE 3aBUCUMOCTH CKOPOCTU XMMUYECKOH PEAKIINH U ITOJIOKEHHS
XHMHYECKOT0 PABHOBECHSI OT Pa3IMYHBIX (PaKTOPOB

XumMuyecKuu BrinosiHeHNE XUMHYECKOT0 SKCIIEPUMEHTA B TOJITHOM COOTBETCTBHHU C
IKCIEPUMEHT npaBuiIaMu 0€30IaCHOCTH.
Habmonenue, pukcaliiys v onrcanye pe3yabTaToOB IPOBEICHHOTO
SKCIIEPUMEHTA
Xumuueckas [IpoBeaeHne caMOCTOSITENIBHOTO TIOMCKAa XUMHUYECKON HMH(OpManuu ¢
uHopmanus WCIONIb30BAaHUEM  PAa3NIMYHBIX HMCTOYHUKOB  (HAYYHO-TIOMYJSIPHBIX

W3IaHHM, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB THTepHETA).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOIOTUH 711 00paboTKU M mepeaayy
XUMUYECKON MH(POPMAIIUU U €€ TTPEICTABIICHUSI B PA3IMYHBIX (hopMax

Pac4yers! mo Y cTaHOBKa3aBUCUMOCTH MEK 1Y KAUE€CTBEHHON M KOJINYECTBEHHOU
XHMHUYECKUM CTOPOHAMU XUMHUYECKHX 0O BEKTOB U ITPOLIECCOB.
(phopmyJiam Pemenue pacueTHbIX 3a/1a4 IO XUMUYECKUM (POpMysIaM U ypaBHEHUAM

U YPaBHEHUSAM




IpopuniabHoe u
npogdeccuoHaILHO
3HAYNMOe
coaepxaHue

OOBscHEHHE XUMUUECKUX SIBJICHUH, TPOUCXOIALIUX B IPUPOJE, OBITY
M HAIIPOU3BOJICTBE.

Ormpenenenne BO3MOXKHOCTEN NMPOTEKAHUS XUMUYECKHX MPEBPAILEHU B
Pa3IMYHBIX YCIOBHSX.

Co0butro1eHuE TPaBUII 3KOJIOTMYECKU TPAMOTHOTI'O [TIOBEACHUS B

OKpY Kalolleil cpeje.

OneHka BIUSHNAS XMMUYECKOT 0 3ar psI3HEHU S OKPY>KaloILel cpeibl Ha
OpPTraHM3M YEJIOBEKA U IPYTUE KUBBIC OPTaHNU3MBI.

Cobnroenue npaBui 0€30MacHOro 0OpaIeHus C TOPIOYUMHE 1
TOKCHYHBIMH BEIIECTBAMH, TA0OPATOPHBIM 000PYA0BAHHUEM.
[TonroToBka pacTBOPOB 3aJaHHOM KOHIIEHTPAIIMHY B OBITY M HA
IIPOU3BOJICTBE.

Kputnueckas orieHka J0CTOBEPHOCTH XMMHYECKOH MH(pOpMAIHH,
IIOCTYIAIOUIEH U3 PA3HBIX UCTOYHUKOB




6. YYHEBHO-METOAUYECKOE U MATEPHUAJIBHO-TEXHUYECKOE
OBECHEYEHHUE PABOYEN TPOT'PAMMBI

OcBoeHue mporpamMmbl 0011e00pa30BaTEILHOTO MPeaMeTa «XUMHUS MPEANOIaracT HaIudue B
npodeccuoHanbHOM 00pa30BaTENbHON OpraHU3aliK, pealn3yrolleil 00pa3oBaTeIbHyI0 IPOrpaMmy
cpenHero obmiero obpaszoBanus B mpenenax ocBoenus OIIOIT CITO na 6a3e OCHOBHOTO OONIETO
oOpa3oBaHus, KaOMHETa XUMHH ¢ JJabopartopueil 1 1ab0paHTCKONH KOMHATOM, B KOTOPOM HMeeTcs
BO3MOXXHOCTh 00€CIIEUYUTh CBOOOTHBIN JOCTYI B IHTEpHET BO BpeMsl y4eOHOTO 3aHSITHS U B IEPHOJ]
BHEYUYEOHOM J1eATEIHHOCTH.

[Tomemenne kaOuHeTa yAOBIETBOpseT TpeOoBaHUsAM CaHUTAPHO-IIMHIEMHUOIOTUICCKUX
npaBuia u HopMmaTuBOB (CanlluH 2.4.2 No 178-02) u ocHamieHO THUIOBBIM OOOpPYAOBAHHEM,
YKa3aHHBIM B HACTOSIIIUX TPEOOBAaHUSAX, B TOM YHCIIE CIICIUATN3NPOBAHHON y4eOHONH MeOelbo U
cpeacTBaMu OOYYEeHHs, JOCTATOYHBIMU JJIsS BBINOJHEHHUS TpeOOBaHUI K YPOBHIO NMOATOTOBKHU
oOyyJarouuxcs.

B kabunere umeercs MyJabTUMEAMIHOE 00OPYAOBAaHUE, MOCPEICTBOM KOTOPOTO YYACTHHKHU
00pa3oBaTEeNBHOTO TpoIecca MPOCMATPUBAIOT  BHU3YAJIbHYI0O MHPOPMAIMIO MO XHUMHHU, CO3JAIOT
Mpe3eHTAIUU, BUIEOMATEPUAIIBI U T.I1.

B cocraB yueOHO-METOANYECKOTO U MAaTePHAIbHO-TEXHHUECKOTO OCHALCHHUS KaOWHeTa
XUMHUH BXOJISAT:

e  MHOTO()YHKIIMOHAIBHBIN KOMILIEKCTIPEIIOaBaTeIs;

e HaTypalibHble 00BEKTHI, MOJIENHU, MPUOOPHI U HAOOPHI A7l TOCTAHOBKU

JIEMOHCTPAILIMOHHOTO U YI€HHYECKOT0 SKCIIEPUMEHTA;

e TICYaTHBIEC M 9KPAHHO-3BYKOBBIE CPEACTBA O0yUCHUS;

e CpEICTBA HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHI;

® PEaKTUBBI;

e IIEpPEYHH OCHOBHOM U JONOJIHUTEIBHON yueOHO! IUTEPaTyphl;

e BCIIOMOTaTeIbHOE 000PYA0BaHUE U UHCTPYKIIUH;

e OHOIMOTEYHBIN HOHI.

B Oubnuorteunsiit GoHA BXOAAT yueOHHKHM U ydeOHO-MeToanueckue KomruieKThl (YMK),
PEKOMEHJOBaHHBIE WJIM JIOMYIIEHHbIE JUIsi  HMCIOJb30BaHUA B  MPOQPECCHOHATBHBIX
00pa3oBaTeNbHBIX OpPraHMU3AIMAX, PEANTU3YIONUX O00pa30BaTENbHYI0 NPOrpaMMy  CPEIHETrO
obmero o6OpazoBanus B mnpenenax ocBoeHus OIIOII CIIO na ©6a3e OCHOBHOTO OOIIEro
o0Opa3oBaHusl.

bubnuoTteunslit POHI TOMOTHEH XUMUYECKON SHIUKIONEIUEH, CIPAaBOYHUKAMU, KHUTAMHU IS
YTEHUS 110 XUMUHU.

B nporiecce ocBoeHust mporpaMMbl y4eOHOTO TIpeAMETa «XHUMHS» CTYJIEHThI UMEIOT JOCTYI K
JNEKTPOHHBIM Y4eOHBIM MaTepHajiaM MO XHWMHUHU, UMEIOIIMMCS B CBOOOJHOM JOCTYyNE€ B CETU
WNHTepHeT (371eKTPOHHBIM KHUTAM, MpaKkTUKyMaMm, Tectam, MarepuanaM EI'D u np.).



7. MEPEYEHD YYEBHBIX U3IAHU, MHTEPHET-PECYPCOB

Jast ctyaeHTOB

T'abpuensn O. C., Ocmpoymose M. I'. Xumus ansa npodeccuid W crenuanbHOCTEH
TEXHUUYECKOT0 Mpoduist: yueOHUK IS CTYA. YUpexaeHu cpen. nmpod. oopasoanus. — M.,
2014.

Tabpuensn O. C., Ocmpoymos U. I'., Ocmpoymosa E. E. u op. Xumus 115 npodeccuii u
CHENHATBHOCTEH €CTECTBEHHO-HAYYHOTO MPOMWIs: YUeOHHUK AJIS CTYHA. YUPEXKICHUH Cpen.
npod. o6pazoBanus. — M., 2014,

Tabpuensn O. C., Ocmpoymos H. I Xumus ansa npodeccuii U crernuaibHOCTEH
COI[MAJIbHO- JKOHOMHUYECKOTO U TYMaHUTapHOTO mnpoduien: yuyeOHUK A CTYA.
yupexaenuit cpea. npod. odpasosanus. — M., 2014.

Tabpuensn O. C., Ocmpoymos U. I'., Cnaoxos C. A., [{opogheesa H. M. IlpakTukym: yueo0.
nocoOue ISt CTY/I. YUpeKIAeHuH cpea. mpod. oopasoanus. — M.,2014.

Tabpuensn O. C., Ocmpoymos U. I'., Craokos C. A. Xumus: mocodue i MOJTOTOBKH K
EI'D: y4eb. mocobue amst cTya. yupexaeHui cpel. mpod. oopasoanus. — M., 2014,

T'abpuenan O.C., JIvicosa I'.I'. Xumusi. TecTsl, 3a1a41 U yIpaXHEHUS: yueO. mocodue s
CTYI. YUpexaeHul cpea. mpod. odpazoBanus. — M., 2014.

Epoxun FO. M., Kosanesa M. b. Xumusa mna npodeccwii W crenuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYyYHOTO MpOopMiIel: yIeOHUK IS CTY/. YIPEXKISHHH Cpel.
npod. odbpazoBanus. — M., 2014,

Epoxun FO. M. Xumust: 3aaun U ynpaxHeHUs: yueO. mocodue sl CTyA. YUpexIAeHUun
cpen. npod. obpazoBanms. — M., 2014,

Epoxun FO. M. COOpHHMK TECTOBBIX 3aJaHHi MO XWMHUHU: y4e0. mocoOue aisi CTyA.
yupexeHuit cpes. npod. oobpazoBanus. — M.,2014.

Epoxun FO. M., Kosanesa M. b. Xumusa nns npodeccuil M crenuaibHOCTER
TEXHUYECKOT0 NpoQuiisi. DIEeKTPOHHBIN yueOHO-MeToanYeckuii kommiekc. — M., 2014.

Cnaoxoe C. A., Ocmpoymos U. I'., I'abpuenan O. C., Jlykvanosa H. H. Xumus nns
npodeccuii U CHEUAIBHOCTEW TEXHHUYECKOTO Npoduias. DIEKTPOHHOE MPUIOKECHHE
(a7eKTpOHHOE yueOHOE U3JJaHue) ISl CTY. YUpexaeHui cpe. npod. oopasoBanus. — M.,
2014.

st npenogaBaress
@®enepanbhbiii 3akoH oT 29.11.2012 Ne 273-®3 «O6 oOpa3oBanuun B Poccuiickoit
Oenepanuny. [Ipuka3 MunuctepctBa oopazoBanus 1 Hayku PO ot 17.05.2012 Ne 413 «O06
YTBEPAKACHUH (DeIepaJbHOr0 roCylIapCTBEHHOIO0 00pa3oBaTENbHOTO CTaHIapTa CpPEIHEro
(momHOTrO0) 001IeT0 00Pa30BAHMUSI.

[Tpuxa3z MunucrepctBa oopazoBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHecenuun
u3MeHeHuit B [Ipukas Munuctepcra oopazoBanus u Hayku P® ot 17.05.2012 Ne 413 “O6
yTBEpXKACHUH (heepaIbHOr0 TOCyIapCTBEHHOIO O0pa30BaTEIbHOIO CTaHAApTa CPEIHEro
(momHOTO) 0011Iero 00pPa30BaHUS Y.

[Tucemo JlemapramMeHTa TOCYAapCTBEHHOW MOJIUTHKA B cdepe MOATOTOBKH paboumx
kaapoB u IO Munobpnayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenpanuu 1o
OpraHM3alMy TOJy4eHHUs cpeaHero olmiero oOpa3oBaHUs B Ipelenax OCBOCHHS
0o0pa3oBaTeNbHBIX MPOTrpaMM CpeAHero mnpodeccruoHaibHOro o0Opa3oBaHUs Ha 0aze
OCHOBHOTO 0011ero o0pa3oBaHus ¢ y4yeToM TpeOoBaHUN (heepalIbHbIX T'OCYIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHIAPTOB M IMOJydaeMoi Mmpodeccuu WM CrenuaTbHOCTH CPEIHEro
npodeccuoHanTbHOro 00pa3oBaHU».

T'abpuensn O. C., Jlvicosa I. I Xumus: KHUTA A MpenojaBarens: yded.-MeTo.
mocobue. — M., 2012.



Tabpuensn O. C. u dp. Xumusa miusg npodeccuii U CIeruaabHOCTeH TEXHUYECKOTO
npoduis (3MEKTPOHHOE MPUIIOKEHHUE).

HNHTepHer — pecypcbl
www. pvg. mK. ru (omummuaga «Ilokopu BopoObEBBI TOpBI»).
www. hemi. wallst. ru (OOpa3oBare/bHBI CaUT Ui IIKOJBHHKOB
«Xumus»).
www. alhimikov. net (O6pa3oBaTenbHbIi CAWT IS IIKOJIBHHKOB).
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