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ITloscHUuTENBLHAS 3arTucKa

Pa6ouas nporpamma I'TIOY TO «HTIIb» pa3paborana Ha ocHOBe TpeOOBaHUI
dI'OC cpeanero obmiero oOpa3oBaHUsI, TPEABSBISIEMBIX K CTPYKTYypE,
COJIEp>KaHUI0 U pel3yJabTaTraM OCBOE€HHsSI  00mieoOpa3oBaTeabHON  y4ueOHOM
JUCIUTUIMHBI « XUMHUST», B COOTBETCTBUHU ¢ PeKoMeHAAIIUsIMUA 10 OpraHU3aIlluH
OOJIydeHHsI  cpeAaHero olmiero oOpa3oBaHUsI B IIpelejlaX  OCBOCHUS
o0pa3zoBaTeILHBIX MPOTpaMM CpeaHero npogeCcCHOHAIBLHOTO 00pa30BaHUsSI HA
6a3ze OCHOBHOTrO oO0mIero oOpa3oBaHHsI C y4deToM TpeboBaHHMU (enepaTbHbBIX
roCcyAapCTBEHHBIX o0pa3oBaTEeIIbHBIX CTaHIapTOB u MoJy4aeMoi
CHCIHAIBHOCTH  CpeIHero  mnpodecCHoHaJIbHOrO  obpa3oBaHust  (MUCHMO
JlemapramMeHTa ToCyJapCTBEHHOM MNOJUTHKU B cdepe NOoATroTOBKHU paboumx
kaapoB u JIITO Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue paboueil mporpaMMbl « XUMHSD» HAIIPaABJICHO HA JOCTUXKEHHE

CIEAYIOIINX LeJIe:

- ¢opMHUpOBaAHHE Y CTYJACHTOB YMEHHSI OLICHUBATh 3HAYUMOCTH
XUMHUYECKOTO 3HAHUSI JUISI KaXK/JI0TO YEeJIOBEKa,

- (dopMHupoBaHHE y CTYACHTOB IIEJIOCTHOTO MPEACTABICHHUSI O MHUPE U POJIU
XUMHUH B CO3/IaHUM COBPEMEHHOUW €CTeCTBEHHO-HAy4YHOW KapTUHBI MHUpPA;
YMEHUSI O0BSICHSITH 00BEKTHI u IIPOIIECCHI OKpYy>Karomieh
JIEUCTBUTEIIBHOCTH IIPUPOJHOH, COLIMAJIBHOM, KYJBTYPHOH,
TEXHUYECKOM CpeJibl, NUCIIONb3YS JJISI 3TOTO XUMHUYECKUE 3HAHUS,

- pa3BUTHE Yy CTYJCHTOB YMEHUU pa3nuyarh (PakThl U OLIEHKH, CPABHUBATH
OIICHOYHBIC BBIBOJIBI, BHJICTh UX CBSI3b C KPUTCPHUSIMU OICHOK U CBSI3b
KPUTEPHUEB C OIIPEACIICHHOM CHUCTEMOM ILI€HHOCTEM, (opmyupoBars U
000CHOBBIBATh COOCTBEHHYIO MTO3HUIIUIO;

- TPpUOOpETeHHWE CTYJAEeHTaMU OIIbITa pPa3HOOOpa3HOM NesITeJIbHOCTH,
MO3HAHUSI W  CaMOIIO3HAHWSI, KJIIOUEBBIX HABBIKOB, HMECIOIIAX
YHUBEpCAJIbHOE 3HA4YCHHUE [UISI PAa3JIHYHBIX BHJIOB JESITEIHBHOCTH
(HaBBIKOB pelIeHusI MpodJieM, NPUHSITUS PEIICHUM, MOUCKa, aHalinu3a U
00paboTku wWHOpMAIIUU, KOMMYHUKATHBHBIX HABBIKOB, HAaBBIKOB
U3MEpEeHUN, COTpYyAHUYECTBA, 0€30MacHOro O0pallleHusl ¢ BellleCTBAMH B
IMOBCETHEBHOM >KU3HU).

B nmporpammy BKJIIOYEHO coAep>KaHUE, HalpaBJIEHHOE Ha (OpMUPOBAHHUE Yy
CTYJICHTOB KOMIIETCHIIMI, HEOOXOAUMBIX [UJIsI Ka4e€CTBEHHOIO OCBOCHMS
OporpaMMbl  OOATOTOBKHU  KBaJIMPUIMPOBAHHBIX  pabouyux,  CIIy»Kalllux
(TTTICC3), HO HECKOJBKO COKpaIleH O0BEM MPOrpaMMBbl, TaK KakK y4eOHBIM IUIAaHOM
MPEeIyCMOTPEHO MEHBIIIEe KOJIMYECTBO Y4YEOHOro BpEMEHH, a Hocieayrolee
o0ydeHue BKIIIOUaeT B ceOst ocBoeHue nporpammsl EH.03 Xumus.

BaxubM sTanom 3¢ dekTruBHOro 00pa30BaTENLHOTO MpoIecca SBISETCS XUMHUYECKHUMA
9KCIIEPUMEHT, CTUMYJIUPYIOLIUI aKTUBHYIO [TO3HABATEIIbHYIO JNESTEIIBHOCTh U TBOPUYECKUI
MoAXo/ K mojiydeHuro 3HaHui. [Ipu TpamumuoHHbIX opmax oOpa3oBaTEIBHOTO IpoIecca
Takasi BO3MOXHOCTh pEalM3yeTcs B XOJA€ BBHIINOJHEHUS HEOOXOAUMOT0o KOMILIEKca
Ja00paTOPHBIX PadOT WM MPAKTUUECKHUX 3aHSITHH.

[Ipu mnpoBeneHuH JeMOHCTpalMi, 1a00OpaTOPHBIX pPadOT, MPAKTUYECKUX 3aHATUN
UCIOJIb3YIOTCS PA3JINYHbIE HHTEPAKTUBHbBIE TEXHOJIOTHH.
bnarogaps MCHOJIB30BaHUI0 KOMIBIOTEPHBIX MOJEJIEH M  aHUMalUil  KOMIIBIOTEp
NPEJOCTABIAET YyYyallUMCsl TPU BBIMOJIHEHUH BHUPTYAIbHOM J1abopaTopHOi paboThI
YHUKQJIBHYIO BO3MOKHOCTh BU3YaJIM3aLlUN YNPOIIEHHON MOJAENN peanbHOro siBieHus. Ilpu
TOM MOXXHO IIO3TalHO BKJIIOYATh B PACCMOTPEHHE IOMOJHHUTENbHbIE (DaKTOPBI, KOTOpPHIC
MOCTETNICHHO YCIOXKHSAIOT MOJENb U MPUOIIIKAIOT €€ K pealbHOMY (PU3MYECKOMY MPOILIECCY.
Kpome ToOro, koMmmbroTE€p MO3BOJSET MOJAEIUPOBATh CHUTYyallMH, HEPEATU3yEeMbIE B
SKCIEpUMEHTaX. B BUpTyanbHOU cpejie MpeACTaBICHbI pa3iMuHble MoJennu. HekoTopbie n3



HUX OPHEHTHUPOBAHBI Ha OTPA0OTKY y YYAIIUXCSI OTACIBHBIX YKCIEPUMEHTATBHBIX YMEHUI
(TpeHaxkephl, KOHCTPYKTOpPHI); APyTrHe MOMOTaroT H3y4yaTh SIBICHUS, HEAOCTYIHBIE IS
BOCIIPOU3BE/ICHUSI B YCIIOBUSAX UMEIONICHCS J1abopaTOpuH; TPEThU CO3MAIOT YCIOBUS IS
CaMOCTOSITENIbHOTO MOJICIUPOBAHMS 00ydaeMbIM Pa3HOOOPA3HBIX CUTYaLIUH.

Kak mnoka3piBaeT OMNBIT, NPUMEHEHHUE TOJBKO TPAJAULHUOHHON METOAUKH IPOBEICHUS
SKCIEPUMEHTA NPUBOJUT K HU3KOMY YPOBHIO YMEHHUM U NMPAKTHUECKUX HABBIKOB yYalllUXCs
10 XMMUH, TaK KaK HE BCE CTYIE€HThI YMEIOT:

- aHAJIM3UPOBATH, TIOHUMATh U UHTEPIPETHPOBATH TPAPUKHU U TaOIHIIbI, TOTYYCHHBIEC B X0O/1€
HKCHEpUMEHTa (HE YMEIOT UCIOJIb30BATh MOJYYECHHBIC 3HAHUS 110 aIredpe U reOMeTpuu Mpu
W3y4YEHUHU €CTECTBO3HAHMUS);

- OOBSICHATD CYTh SIBJICHUH (CcIa0bIil CIIOBapHBIN 3amac TEPMUHOJIOTHH 110 €CTECTBO3HAHUIO);
- IOHUMATh 3aKOHOMEPHOCTH MPOIECCOB (HE BUAAT MPUUMHHO-CIIECACTBEHHBIE CBSI3N);

- CaMOCTOSITENIbHO J0OBIBATh HYXHYIO HH(POPMAIMIO W3 Pa3IMYHBIX HCTOYHUKOB, B TOM
YHClie 3JIEKTPOHHBIX (CJ1a00 pa3BUTHI HABBIKK CaMOCTOSTeNbHOI paboTsl ¢ I1K).

Brimie mepeuncrneHHble  TpoOensl B 3HAHUSAX BIMSIOT Ha  (GOpMUpPOBaHUE
MH()OPMALIMOHHOW  KOMIIETEHTHOCTH W YpOBEHb  OOYYEHHOCTH  y4alluXcs IO
ecTecTBO3HaHUIO. [Ipu MpoBeAeHNN SKCIIEPUMEHTOB U (PPOHTAIBHBIX JITAOOPATOPHBIX padoT,
HCIOJIb3YSl BUPTYaJIbHbIE MOJEIHU MOCPEICTBOM KOMIIBIOTEpPA, MOKHO HAay4YUTh CTYIEHTOB
CaMOCTOSITENILHO 10ObIBATh 3HAHUS B XO/I€ SKCIIEPUMEHTA HA BUPTYaJIbHBIX MOJIEISX.
KoMmbroTepHbIif SKCIIEPUMEHT CIIOCOOEH TOMOJHUTH “IKCIIEPUMEHTANIbHYIO0 4YacTh Kypca
€CTeCTBO3HAHUS W 3HAYUTENBHO TMOBBICUTH A(PQPEeKTUBHOCTH 3aHiATUd. Ilpm ero
MCIOJIb30BAaHUU MO>KHO BBIUJICHUTH TJIABHOE B SIBJICHHH, OTCEYb BTOPOCTENEHHBIE (DaKTOPHI,
BBISIBUTh 3aKOHOMEPHOCTH, MHOIOKPATHO HPOBECTH HCIBITAHUE C HU3MEHSIEMbIMU
napaMeTpamu, COXPaHUTh PE3yNbTaThl U BEPHYTHCS K CBOMM HCCJIEIOBAaHUSM B yI0OHOE
BpeMs.

B xomMmploTepHOM BapuaHTE MOXKHO MPOBECTH 3HAYUTENIBHO OOJBIIEEe KOJIUYECTBO
sKcrepuMeHToB. bonee Toro, pabora ywammxcs C KOMIBIOTEPHBIMH  MOJEISIMU
Ype3BbIYAHO 0JI€3HA, TaK KaK OHU MOTYT CTaBUTh MHOT'OUYMCIIEHHbBIE BUPTYaJIbHbIE OIBITHI
U Ja)Ke POBOIUTH HEOOIbILINE UCCIIEIOBAHMUS.



OBIIIAA XAPAKTEPUCTHKA VUEBHOMU JINCILINITJINMHBI
«X MU Sy

XuMusi — 3TO HayKa O BelIecTBaX, UX COCTaBe MU CTPOECHUU, CBOMCTBaAxX H
MpeBpaIlIeHUsIX, 3HAYCHUM XHUMHYECKHUX BEIIECTB, MaTepHalOB M IIPOILIECCOB B
MNPaKTUYECKOH JesITeJIbHOCTH YEJIOBEKa.

Conep>xanue o011e00pa3zoBaTeIbHON yUeOHON AUCHMIUIMHBI « XHUMUSD) HAIlpaBJICHO
Ha YCBOGHHE CTYJICHTAMH OCHOBHBIX MOHSITHM, 3aKOHOB M TEOPUH XUMUH, OBJIAJICHUE
YMEHUSIMH  HAOMI0OJaTh  XMMHYECKHE  SIBJICHHUsI, IPOBOJUTH  XUMHYECKHMI
SKCIIEPUMEHT, MPOU3BOAUTH pacueThl HA OCHOBE XHUMHUYECKUX (POPMYJI BEIIECTB U
YPaABHEHUM XUMHYECKHX PEAKIIHMA.

B mnponecce u3ydeHHsI XMMUU Yy CTYACHTOB pa3BHUBAIOTCS NO3HABATEJIbHBIC
UHTEpEeChl U UHTEIJICKTYyaJIbHbIE CIIOCOOHOCTHU, NOTPEOHOCTU B CAMOCTOSITEIIBHOM
OpuoOpeTeHUU 3HAHUM N0 XUMHHM B COOTBETCTBUM C BO3HUKAIOIIUMHU
KU3HEHHBIMH TIpOo0JiIeMaMU, BOCIIUTBHIBAETCSI OeperKHOE OTHOIIEHUE K MPUpoe,
MOHUMAaHUE 3J0POBOT0 00pa3a >XU3HH, HEOOXOIUMMOCTH MPEeayIPE>KACHUSI SIBICHUH,
HAHOCSIIIIMX BpEJ 3J0POBBI0 U OKpy»Kawiiehd cpeae. OHM oOCBamMBaIOT MOPHUEMBI
rpaMOTHOTO, 0€30MaCHOTO MCIIOJIb30BAHHUSI XUMHUYECKHUX BEIIECTB U MaTESpHUAJIOB,
MIPUMEHSIEMBIX B OBITY, CEJIbCKOM XO3SHICTBE U HAa NPOMU3BOJICTBE.

I[Ipu  cTpyKTypupOBaHUU  CcOJep>KaHUsI  oOmIeoOpa3oBaTeJbHONM  yueOHOU
JUCIUIUTUHBI YYUTHIBAJIACh O0OBEKTHUBHASI PEAIbHOCTh — HEOOJIBIION 00HEM YacoB,
OTHYIHICHHBIX HAa WU3YYEHHUE XWUMHUH U CTPEMJICHHE MaKCHUMaJIbHO COOTBETCTBOBATH
uaesiMm  paszBuBaroiero  odydenusi. [loaTtomy  TeopeTHUYeCKHE  BOMPOCHI
MaKCHMaJIbHO CMEMIEHbl K Haydajlly HW3y4YeHHUSI JIHUCHUIUIUHBI, C TEM, 4YTOOBI
nocieayroni ¢GakTUYECKUN MaTepuall paccMaTpHUBaJICSI Ha OCHOBE H3YUYCHHBIX
TEOPHUM.

Peanuzanyst 1eyKTUBHOTO MOAX0/1a K U3YUYEHHUIO XUMHUH CIIOCOOCTBYET pa3BUTHIO
TaKUX JIOTHYECKUX OIIEpalii MBINUICHHSI, KaK aHaJIU3 W CHUHTE3, 0000IIeHHe U
KOHKpETHU3alusl, CPAaBHEHHUE W AaHAJIOTHsI, CHCTEeMaTH3alusI U KJIacCU(PUKAIIUS U
ap.
IIpu  ocBoenum  mpodeccuit  CIIO €CTECTBEHHO-HAy4YHOTO  OpOopUIIsE
npogeccruoHaIbHOro 00pa3oBaHUS XUMHUsI u3ydaercss Ha 0azoBoM ypoBHe DPI'OC
cpenHero olrero oopa3zoBaHUsI.

B comepskaHum y4eOHOM AUCHMILIMHBI JJISI €CTECTBEHHO-HAYYHOTO NPOdUIIs
npodeccUoHaJIbHO 3HAYMMBIM KOMIIOHEHT HE BBIJIEJIEH, TaK KaK BCE €ero
coJiep>KaHue SIBIISIETCSI MPO(PUIIBHO OPUEHTUPOBAHHBIM M HOCUT MPO(ECCHOHAIIBHO
3HAYUMBIN XapaKTep.

B nmporecce wu3y4yeHUsI XMMHUU TEOPETHYECKHUE CBEACHHUS  JIOMOJIHSIIOTCS
JIEMOHCTpAIIMSIMHU, JIa00OpPATOPHBIMHA ONBITAMHA M MNPAKTHYECKUMHU 3aHSITHSIMU.
3HaYUTEIPHOE MECTO OTBOJMTCSI XHUMHYECKOMY JKcHepuMeHTy. OH OTKpBIBaeT
BO3MO>KHOCTh (OPMHUPOBATH Yy CTYACHTOB CHEIIHAJIbHBIE NPEIMETHBIE YMEHUS:
paboTaTh C BEHIECTBAMH, BBINIOJHATH IIPOCTHIE XUMHUUYECKHUE OIIBITHI, YYUTH
0e30mMmacHOMY ¥ DJKOJIOTUYECKHW TPaMOTHOMY OOpalleHuio C BellecTBaMU,
MarepuajaMM M [OpolleccamMm B OBITY M Ha TIIpou3BoicTBe. B yueOHOM
3aBEJI€HHUHU UMEETCsI XUMHUYECKasi MHTEepaKTUBHAas JlabopaTopusl.

Jist  opraHm3alniid  BHEayJIHUTOPHOM CaMOCTOSITEIbHOM paboThl CTYJIEHTOB,
oBnajgeBaromux  crnenuaibHocTsiMu  CIIO  ecTtecTBEeHHO-HAy4YHOTO  MPOQHIIA
npogeccnoHaabHOTO 00pa30BaHUsl, MIPEACTABIICH IPUMEPHBIN IepedeHb pedepaToB
(moxJitaioB), HHAUBUIYAIBHBIX MPOCKTOB.

B Tmporiecce wu3ydeHHMsT XWUMHHM BaXKHO (OpMHPOBATH HWH(POPMATHOHHYIO
KOMITETEHTHOCTh CTylneHTOB. [losTOoMy mpu opraHu3alii CaMOCTOSITEIIbHOM
paboThl HEOOXOAMMO  AaKIIEHTUPOBATh BHHMAaHWUE CTYJEHTOB Ha TMOMCKE
uHpopMaIllU B CpeAcTBax macc meaua, MHTepHeTe, yd4eOHOW W CIIeIHAIbHOM
JIUTEpPAType C COOTBETCTBYIOIINM O(DOPMIICHHUEM U MPEJACTABICHUEM PE3yJIbTATOB.
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N3yuenue o0111e00pazoBaTeIBLHOM y4ueOHOMI TUCIUTITUHBI «XUMHST
3aBepIacTCs MOABEACHUEM UTOrOB B (pOopMe dK3aMEHa B paMKaX MPOMEKYTOYHOM
aTTecTalMU CTYJICHTOB.



MECTO YUEBHOMW JUCILIUITIJIMHBI B YUEBHOM
IIJIAHE

VuebHast TUCIIUILINHA « XHUMUSD» SIBISISTCSI YUYEOHBIM MPEIMETOM I10 BBIOOPY U3
o0s13aTeibHOM mnpenMeTHoOM obnactu «EctectBeHHbie Haykm» DI'OC cpemnero
obmrero ooOpa3zoBaHUs.

B T'TIOY TO HTIIB, peamusyrmnieM obOpa3oBaTeIbHYIO HpOrpaMMy CpPEIHETOo
obmrero oOpazoBanusi B mipeaenax ocBoeHust [IIIKPC CIIO nHa 6a3e OCHOBHOTO
obmrero  oOpa3oBaHUsI, YyuyeOHass AUCHUIUIMHA  «XUMHSD»  HU3ydaeTrcsi B
obmreoOpazoBaresibHOM NUKJE ydeOHoro miuana CIIO Ha 6a3ze OCHOBHOTO OOIIETO
oOpa3zoBaHHs C TIIOJIydeHUEM cpeaHero obiiero o6pazoanusi (I[MIICC3) st
npodeccuit u CIeuuaabHOCTEH CIIO COOTBETCTBYIOIIIETO npoduist
npo¢deCCHOHATBLHOTO 00pa30BaAHUS .

PE3VJIBTATBI OCBOEHUS YUEBHOM
JTUCITATIJIUHBI

OcBoeHHE coeprKaHUsT YyIeOHOH TUCIHUTUITUHBI « XUMUsD» o0ecnedynBacT
JOCTUYKEHHE CTYAEHTAMU CJIEAYIOIINX Pe3yJdbTATOB:

- JIUUHOCMHbBIX.
— YYBCTBO IopJ0CTH M YBA’>XCHHUSI K UICTOPHUHU WU JOCTHUIKCHUAM OTEYECTBCHHOM
XUMHUYECKOM HayKH, XUMHNYCCKU I'paMOTHOC ITIOBCACHUC B

npodeccnoHanbHOW JAESITEJILHOCTU M B OBITY 0OpU  O0pamieHHUH ¢
XHUMHUYECKHMH BelIECTBAMHU, MaTepHUajlaMH U IIpolieccaMu,

TOTOBHOCTBH K IPOJOJIX)KEHHUIO 00pa30BaHUSI U IOBBIILIEHUS KBaJIU(PUKALIAN
B u30paHHOM nOpodecCHOHAJIBHOM  JIESITEIBHOCTH W OOBEKTHBHOE
OCO3HAHHE POJIM XUMHUUYECKHUX KOMIIETEHIIMI B 3TOM;

YMCHHUEC HCIIOJIBb30BAaTh AOCTHUIKCHHMA COBpCMCHHOI‘/’I XUMUYCCKOM HaAayKHNn H

XUMHMYCCKHUX TEXHOJIOTHUI JJIA ITOBBIIIICHM S COOCTBEHHOTO
HHTCIJIJICKTYAJIBHOT'O pa3sBUTUA B BBI6paHHOI>'I HpO(i)eCCHOHaHLHOﬁ
JCsITCIIbHOCTH,

| memanpeoMemHblX:
HCIIOJIb30BAHUE PA3JIMYHBIX BUJIOB IO3HABATCIIBHOU JESITEJIBHOCTH U
OCHOBHBIX HWHTEJUIEKTyaJbHBIX  omneparuii  (ITOCTAaHOBKH  3aja4u,
bopmynupoBaHusl THUIIOTE3, aHAJIW3a U CUHTE3a, CPAaBHEHUsI, 0000IIEHUST,
CHCTEMAaTU3alllH, BBISIBJICHUS MPUYUHHO-CIICICTBEHHBIX CBsI3CH, MOHCKAa
aHajoroB, (GOpMyJTHUPOBAHHUSI BBIBOJIOB) JJIsI PEIICHUSI IMOCTABJICHHOM
3a/lauM, IPUMEHEHHE OCHOBHBIX METOJOB I103HaHUsA (HAOJIIOACHUS,
HAy4YHOTO 3KCIIEPUMEHTA) IS U3YYCHHSI PA3JIMIHBIX CTOPOH XHUMHUYECCKHUX
O0BEKTOB U TIPOIIECCOB, C KOTOPHBIMH BO3HHUKAEeT HEOOXOINMOCTh
CTaJIKUBATHCsI B IpodeccuoHaJIbHOU cdepe;
HCTIOJIF30BAHHUE PA3JIUYHBIX HCTOYHHUKOB JJIsI TOJIyUYEeHUSI XUMHUYECKOU
uHpoOpMalluK, YMEHHE OIEHUTh €€ JOCTOBEPHOCTh IS JTOCTU>KCHHUS
XOPOIITHX PE3yJIbTAaTOB B NpodecCHoHaIbHOM cdepe;

| mpeomemHbIX.
chOpMUPOBAHHOCTH TMPEJCTABICHUN O MECTE€ XWUMHUH B COBPEMEHHOM
HayYHOW KapTUHE MHpaA; MOHUMaHWUE POJH XHUMHUH B (POPMHPOBAHHUH
Kpyro3zopa U (QYHKIOHOHAJIBHOW TPaAaMOTHOCTH YeEJOBEKaA [JISI PCEIICHUS
NpaKkTHYECKUX 3a]ad,
BJIAJICHUC OCHOBOIIOJATAlONIUMH XUMHUYCCKUMHU ITIOHSATHSIMH, TCOPHSIMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0JIh30BaHUE XHUMHYCCKOMH
TEPMHHOJIOTUEN U CUMBOJIMKOM;
BJIaJICHUE OCHOBHBIMHM METOJAaMU HAYYHOTO IMO3HAHWSsI, UCHOJIb3YEMBIMU B
XUMUH. HAOIIOJIECHHEM, OMMUCAHUEM, U3MEPEHHUEM, PKCIIEPUMEHTOM; YMEHHE
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oOpabaTeIBaTh, OOBSICHSITH PE3yJIbTAaThl IIPOBEJICHHBIX OIBITOB U JeJaTh
BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH IPHUMEHSITh METOJAbl IO3HAHUSI IIPpHU
pELIeHUN NIpaKTUYEeCKUX 3ajJad,

chOpPMHUPOBAHHOCTh YMEHMUS JaBaTh KOJMYECTBEHHBbIE OLIEHKH U
MMPOM3BOJIUTH PACUYEThI 110 XUMHUYESCKUM (opMyslaM U YPaBHEHUSIM,
BJIaJICHHE IpaBUJIaMHM TEXHUKH O0€30IIaCHOCTHM HpPH MCIIOJIb30BAHUU
XUMHUYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh COOCTBEHHOU TMO3UIHUHM MO OTHOMICHUIO K XHUMHYSCKOU
vH(pOpMaALIMH, OJIydaeMOH U3 pa3HbIX UCTOUYHUKOB.



TEMATUYECKOE INIJIAHUPOBAHMHME

ECTECTBEHHOHAYUYHBIN ITPODUJIb
ITPODPECCHUOHAIJIBHOI'O OBPA3OBAHU A
IIpu peanuszamuu coaepx)aHus oOlIe00pa30BaTEIbHON y4YE€OHOM AUCIUIIMHBI

Xumus CIIEIUAJIBHOCTEM CIIO €CTECTBEHHO-HAY4YHOT'O npoduast
npodecCHOHAJIBHOIO 00pa30BaHUSI C MOJyYEHUEM CpeaHero  oluiero
oopazoBanus (IITICC3) makcumanpHass ydeOHasi Harpys3Ka CTYJICHTOB
cocTaBisieT — 162 yaca, U3 HUX ayauTopHas (oOsi3aresibHas) Harpys3Ka
oOyuaromuxcst — 108 wyacoB, BkiIIrO4Yass jgadopaTOpPHBIE ONBITHI U
IIpAaKTUYECKHUE 3aHsITUs - 28 yacoB; BHeayAHUTOpPHAsl CaMOCTOsITEJIbHas
padora cryaeHToB — 54 yaca.

TEMATWUYECKUI TJIAH

Bua yueOHO# padoThI

AynurtopHblie 3aHaTudA. Coaep:xanue 00yueHUs CrnenuajibHOCTH
CI10
Beenenue 2
1. O0masi ¥ HeOpraHUuYeCcKass XUMHSA 53
1.1. OcHOBHBIE TIOHSITUS U 3aKOHBI 6
1.2. Ilepuoanueckuii 3akoH u [leproanyueckas cucrema 5

xuMmuueckux djeMeHToB J[. M. MeHnesieeBa U CTpOEHUE
1.3. CrpoeHue BelecTBa
1.4 XuMuueckue peakiuu

-
8
1.5 OxucnurensHO-BOCCTaHOBUTENbHBIE peakinu (OBP). 9
8

1.6 Knaccudukanus Bemects. [IpocTsie BemecTBa

1.7 Kimaccudukaius HEOpraHHYEeCKUX COETUHEHUH U UX CBOMCTBA. 10

2. Opranunyeckasi XuMus 53

2.1 IlpeaMeT opranudyeckoi XNMMHUHU 10
2.2 IlpenenbHble YrIIEBOAOPOIbI

2.3 DTUJIEHOBBIE U JUEHOBBIE YIIIEBOIOPOIbI

2.4 ALIETUIJICHOBBIE YIJIEBOIOPOIbI

2.5 ApomaTH4ecKue yrieBo0POIbI

2.6 IlpupoiHble HCTOUYHUKH YTJIEBOIOPOIOB

2.7 T'uapoKCUITbHBIE COSTUHEHUS

2.8 Anpnerunpl. KeToHBI

2.9 KapOoHOBBIC KMCIIOTHI M UX TPOU3BOIHBIC

2.10 YrineBoasl

2.11 AMuHBl. AMHHOKHCIIOTEL. benmku

2.12 AzoTtcoaepxaline reTepoluKiInyecKue COeAMHEHUS

Hroro (B Tom unciae 28 JIII3) 108

N O IN NN o o

BHeayauropHasi caMmocTosiTe/IbHasi padora

IToaroroBka BLICTyHJICHI/Iﬁ 10 3aJaHHbBIM TCMaM, JOKJIaJd0B, 54

pedepartoB, 3cce, UHIUBUIYaJIBHOTO TPOEKTA C
HCTIOJIb30BaHUEM MH(POPMAITMOHHBIX TEXHOJIOTHHN U JIp.

IIpomerxcymounas ammecmauust 6 popme IK3amena
Bcero 162
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COJIEP)KAHUE YUEBHOM JUCHUILJINHBI

ECTECTBEHHO-HAVYUYHBIN ITPOD®UIIH
ITPODECCHMOHAJIBHOI 'O OBPA3SOBAHMA

BBenenue

Hayunple wMeTOAbl IIO3HAHUSI BEIIECTB M XHWMHYECKHUX sBJIeHHU. Poub
SKCIIEPUMEHTA U TEOPHUH B XUMHUHU. 3HAUEHHE XUMHUU NPU OCBOCHUH Npodeccuii

CIIO ecTecTBeHHO-HAYYHOTO NpOoduIIsi NPoPEeCCHOHATILHOTO 00pa30BaHUS .
1. O0mass 1 HeOpPraHuvdecKast XMMHUs

1.1. Xumuss — nayka o sewecmaeax

CocraB BemecTrBa. XuMHUecKHe 73JieMeHThI. (CnocoObl  CyIIeCTBOBAHUS
XHUMHYECKUX 3JIEMEHTOB. aTOMbI, HOPOCThIE W CJIO0XXHbIe BelllecTBa. BemecTBa
IOCTOSIHHOT'O W IIEPEMEHHOI'0 cOocTaBa. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.
BemrectBa ~ MOJIEKYJIIPHOTO W HEMOJIEKYJISIDHOTO  cTpoeHHsi.  CIiocoOsbI
OTOOpa’>XE€HHUsI  MOJIEKYJI.  MOJIEKYJISIDHbIE W CTPYKTYpHble  (HOPMYJIBI;
HIapOCTepP>KHEBbIe W MaciutabHbie mpocTpaHcTBeHHble (CToapra— Bbpurieba)
MOJIEJIM MOJIEKYJI.

HN3mepenue BemecTrBa. Macca aToOMOB U MOJIEKYJI. ATOMHAasl €IMHUIlA MAacCChI.
OTHOcUTEeNnbHBIE AaTOMHAasi U MoOJIeKyJisipHast Maccel. KoaudecTBo BemiecTBa M
€IMHULIBl €r0 U3MEpPEeHUsI: MOJb, MMOJIb, KMoJb. Uwuciao ABorajapo. MossipHast
macca.

ArperaTtHbie COCTOsSIHUSI BelecTBa. TBepnoe (kKpucrauinyeckoe u amopdHoe),
KUJKOE U Ta3000pa3HOe arperaTHble COCTOSIHUSI BelllecTBa. 3aKOH ABOrajJpo M
ero ciaeiacTBUsl. MOJSIpHBIH 00BEM BeEIIeCTB B Tra3000pa3HOM COCTOSIHHH.
O0beaUHEHHBIN ra30BbIM 3aKOH U ypaBHeHUe MenneneeBa— KiiamneipoHa.

Cmecu BemiecTB. Pa3znmuumst MeXIy CMECSIMH M XUMHUYECKUMH COCTUHECHHUSIMU.
MaccoBast © o0beMHast JOJIM KOMIIOHEHTOB CMECH.

Aemoncmpayuu

OnbITHl, WUIIOCTPUPYIOIIME 3aKOH COXpaHEHUsI Macchl BemlecTB. Habop
MoOJieJIeli aTOMOB W MOJIEKYJ. HekoTopwle BerecTBa KOJIUYECTBOM B 1 MOJIb.
Moens MOJISIPHOTO 00beMa ra3os.

Ilpaxkmuueckue 3anamus

HN3rorosieHue MoJieJien MOJIEKYJI HEKOTOPBIX OpraHUYEeCKHUX "

HCOPraHUYCCKMUX BCHICCTB.
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OuncTka BemiecTB (GUIBTPOBAHHMEM ¢ AUCTWILIsIIMEH. O4YHCTKa BEIIECTB

HeperHCTaHHHBaHHeﬁ. Pemienue pacdCcTHBIX 3aJa4.

1.2. Ilepuoouueckuii 3axon u Ilepuoouueckas
cucmema xumudeckux asiemenmos /. .
Menoeneesa. Cmpoernue amoma

ATOM — cJiokHasi 4yacTtuna. JlokazaTenbcTBa CJIOKHOCTH CTPOEHUSI aToma:
KaTOAHBIC U PEHTTCHOBCKUE JIydU, HoTodI(PPEeKT, paguO0aKTUBHOCTD, IJICKTPOIH3.

I[Mnanerapuast mogenbs aroma D. Pesepdopma. Ctpoenme atoma mo H. Bopy.
CoBpeMeHHBIE MPEJICTABJIEHUSI O CTPOeHUU atoma. KopIycKyJIsipHO-BOJHOBOM
JyaJii3M 4acTHUIlI MUKPOMHUPA.

CocTtaB atomHoro siapa. HykJoHBI: HIpOTOHBI W HEUTpPOHBI. M30TOmBl U
HYKJIHUJbI. Y CTOUYHUBOCTH SIJEP.

JyieKTpOoHHAasi 000J10uka aTtoMoB. [loHsiTHEe 00 »3JIEKTPOHHOW oOpOuTaATU U
3JICKTpOHHOM obsiake. KBaHTOBBIE uHciIa: TJiaBHOe, opbuTaibHoe (rmobouyHoe),
MarHuTHOe UM cHOuHoBoe. PacnopenesieHue 3JIEKTPOHOB II0 DHEPreTHYECKUM
YPOBHSIM, TIOJYPOBHSIM U OpPOMTAJIIM B COOTBETCTBUU C MPHUHIIUIIOM HAWMMEHBIIECH
sHepruu, npuHImmoMm I[laynu m npaBuniom ['yHaa. DJekTpoHHBIE KOH(PUTYypalluu
ATOMOB XUMHWYECKUX 3JIEMEHTOB.

BaneHTHBIE BO3MO>XHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.

DyeKTpoOHHAasA KiacCUu(PUKAIIUA XUMHYSCKHUX 3JIEMEHTOB: S-, P-, d-, f-ameMeHTHI.

Aemoncmpayuu

doTordeKT.

Monenu opburaneit pa3auuHor (HOpMBI.

OTKpbITHE NepHOAMYECcKOro 3akoHa. [IpenmoceIKW:  HaKOIJICHHUE
(paxTomOTrHUECKOTO Marepuana, paboTbl OpEAINECTBEHHUKOB (1.B.

Jebepetinepa, A.D. Illamkyptya, /I>x.A. Hewomenaca, JI.FHO. Meiiepa), cbes3n
xuMukoB B Kaprncpys, muunHoctHele kauectBa J[.M. MenneneeBa. OTKpbITHE
J.. MenaeneeBbiM [leprnoamnyueckoro 3akKoHa.

Ilepuoauyeckuii 3ak0oH U crpoeHue aroma. M3ororbl. COBpeMEHHOE IOHSITHE
XUMHUYECKOro 3JIeMeHTa. 3aKoHOMepHOCTh I'. Moznu. CoBpeMmeHHast popMyIupoBKa
Ilepuognueckoro 3akona. Ilepuoamyeckast cucremMma W CTPOEHHE aToMma.
dusnueckuii CMBICIT TOPSIAKOBOTO HOMEpa DJJIEMEHTOB, HOMEPOB TPYNIbI #
nepuona. llepuonmueckoe HW3MEHEHHE CBOMCTB DJIEMEHTOB. paauyca aroma,

SHCPIUumn MOHU3AallUuU, SJICKTPOOTPHUIATCIIBHOCTH . HpI/I‘-II/IHBI HN3MCHCHUL
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METAJJIMYECKUX MW HEMETAJUIMYECKUX CBOWCTB 3JIEMEHTOB B TpyIlIiax W Iie-
puojax, B TOM YHCJE OOJIBIIUX M cBepXxOonpmmmx. 3HaueHue I[lepumommyueckoro
3akoHa U llepuonmueckoit cucrembl XuUMHUUecKux 3yieMeHToB J[.M. MenneneeBa
JUTSI pa3BUTHS HAYKH U TIOHUMAaHUSI XUMHUYECKOU KapTUHBI MUpa.

Aemoncmpayuu

Paznuuabple BapuaHThl TaOduIbl llepumogmyeckoid CUCTEMbl XHMHUYECKUX
annemeHToB J[. 1. Mennaeneena.

OO6pa3nbl DPOCTHIX BEMIECTB OKCHUIAOB M TUAPOKCHUAOB siemeHToB |l mepuona.

Jlabopamopnwiit onbim

CpaBHEHHE CBOWCTB IIPOCTBIX BEIECTB, OKCHIOB W THUIAPOKCHIIOB 3jeMeHTOB |l

repuoaa.

1.3. Cmpoenue gewecmea

IlonsiTHe 0 XMMHYECKOH cCBsI3U. THUIbl XUMHWYECKUX CBsI3€H. KOBaJIcHTHAs,
MOHHAasl, METAJUINYECKasi U BOJOPOIHAS.

KoBajienTHast xuMu4yeckasi cBsi3b. /[Ba MexaHu3ma oOpa3oBaHUsI dTOW CBSI3U.
OOMEHHBIH U JTOHOPHO-aKIIENTOPHBIM. OCHOBHBIC TMapaMeTpbl ITOTO THIIA CBSI3H:
JUTAHA, TIPOYHOCTH, YTOJ CBSI3M WM BaJICHTHBIM yroji. OCHOBHBIE CBOMCTBa
KOBAQJIEHTHOM  CBsI3W.  HACBIIMIEHHOCTH, IIOJSIPU3YEMOCTb U  NOPOYHOCTH.
DIEeKTPOOTPUIATENBRHOCTh U KJaccU(UKAIIUS KOBAJEHTHBIX CBSI3€H II0 ATOMY
OPpU3HAKY: NOJISIPHASI U HENOJISIpHAsI KOBAJIEHTHbIE CBsI3U. llosipHOCTH CBSI3U U
HOJISIPHOCTh MOJIEKYJIbl. Crioco0 mnepeKpbIBaHUSI JJIEKTPOHHBIX opOuTaneii u
KJIacCu(PUKAIUSI KOBAJICHTHBIX CBSI3€d MO HATOMY IIPU3HAKY. G- W T-CBSI3H.
KpaTtHoCTh KOBalE€HTHBIX CBSI3€M M KIaccUPUKAHUS HX ITI0 PTOMY MPHU3HAKY:
OJIUHApHBIC, [JBOMHBIE, TPOWHBIC, MOJYTOPHbIE. THUIBI KPUCTAIIIUUYECKHUX
pEeUIeTOK Yy BEIIECTB C€ OHOTHUM THIIOM CBSI3M. AaTOMHBIE H MOJIEKYJISIPHBIE.
duznyecKue CBOMCTBA BEMIECTB C 3TUMHU KPHUCTAUIMYECKUMHU PEUIETKAMH.

Honnas xumuuyeckass cBsA3b. KpaiiHuil ciydall KOBaJIEHTHOM NOJSPHOM
cBsi3U. MexaHu3m oOpa3oBaHUSI HMOHHOU CBsi3U. HOHHBIE KpUCTAIIUYECKHUE
PEUIETKH U CBOMCTBA BEHIECTB C TAKUMH KpUCTAJIJIaMU.

MeTa/iindeckast XuMHyeckasi cBfA3b. OcCOOBIH THUII XHMMHYECKOH CBSI3H,
CYILECTBYIOIIMU B MeTajJlaX U cruiaBax. Ee oTimnunst u ¢X0ACTBO ¢ KOBAJIEHTHOM U
HOHHOM CBSI3SIMU. CaBoricTBa METaJIJIUYeCKOM CBSI3U. MeTtanaudecKue
KPUCTAJUTMYECKHE PEHIETKH U CBOMCTBA BEIIIECTB C TAKUMHU KPHUCTAJLJIaMHU.

BonopoaHass xumuuyeckasi cBsi3b. MexaHu3mM o0Opa3oBaHHUsI TakKou CBsi3U. Ee
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KJIacCUPUKANHUSI. MEXKMOJICKYJISIpHAasi W BHYTPUMOJICKYJISIpHAsT BOJOPOIHBIC
CBsI3U. MOJIEKYJISIpHBIE KPUCTAJUIMYECKHUE PEHIETKU JUIsl 3TOr0 THUIlAa CBS3H.
dusznyeckue CBOWCTBA BEIIECTB C BOJOPOJHOM CBsI3blO. buosiormueckast poJib
BOJIOPOJHBIX CBSI3€H B OPraHU3AIIUH CTPYKTYP OHOTIOJTUMEPOB.

EnuHas npuposa XMMHYECKHUX CBsI3CH. HAJIMYME PA3JIMYHbIX THUIIOB CBsI3€H B
OJTHOM BEIIECTBE, NEePEX0] OJHOTO TUNA CBI3U B APYIOU U T.II.

Kommniekcoodpa3oBanue. IlonsiTne 0 KOMILJIEKCHBIX COCJIMHEHUSIX .
KoopanuHarimonnoe 4YuHCIIO KOMIUJIEKcooOpa3zoBaTessi. BHYTpeHHsIsI W BHENTHSSI
chepa komruiekcoB. HoMmeHKIaTypa KOMIUIEKCHBIX COeIUHEHUMH. X 3Ha4YeHUE.

/Memoncmpauuu

Moaesnn MOJIEKYJT pPa3jINdYHOU apXUTEKTYPHI.

Monenn w3 BO3AYIIHBIX INAapOB HPOCTPAHCTBEHHOI'O pPACIOJOXXEHUsSI SP-,

Sp2-, Sp3-FI/I6pI/I,HHI>IX opOuTaseci.
Moenu KpUCTAIJIMYECKUX PEHIETOK pa3jaudHoro tumna. Moaeman mosnekysn JJHK
U OeJika.

Hpaxmuuecxoe 3Janamue: peuienue pacuentnoblx 3a0au

1.4. Xumuueckue peaxyuu

Knaccnpukanmss XMMHMYECKHX peakuuid B OPraHM4YeCcKOM H HeOpraHu4ecKou
xumuu. [loHsiTHEe 0 XMMHUeckoM peakuuu. Peaknuu, uaymme 0e3 H3MEHEHUS
Ka4eCTBEHHOI'0 COCTAaBA BEIIECTB. aJUIOTpPONMHM3alMsl M HU3oMepusanusi. Peakinuw,
UIyIIMe ¢ U3MEHEHHEM COCTaBa BEIIECTB. IO YHUCIY U XAapaKTEpy pearupyronmx
U o0pa3yroluxcsi BenecTB (pa3io’KeHusl, COSIMHCHMUSI, 3aMeIlleHUsI, OOMEeHa); Mo
U3MCHCHHUIO CTEIEeHEH OKHCICHHUSI DJIEMEHTOB (OKHCIHUTEIbHO-BOCCTAHOBUTEIILHBIC
Y1 HEOKHUCJIUTEIIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH); 110 TEII0OBOMY 3 deKTy (9K30- U
sHAOTepMHUEeCKHE); mo ¢a3e (roMO- ¢ TETEepOreHHbIC); IO HAIPABJICHHUIO
(obpaTumMbie 1 HeOOpaTUMBbIE); MO MCIIOJIBL30BAHUIO KaTaanu3aTopa (KaTaIuTHYCCKHE
W HEKATAJIMTUYECKHUE); 0 MEXaHU3MYy (paJuKalabHbIC, MOJICKYJISIPHbIC U HOHHBIE).

BeposAiTHOCTL MNpPOTEKAHUA XMMHYECKUX peakuu. BHyTpeHHsis1 >Heprus,
SHTanbIUsI. TermmoBoil >Q¢GeKT XUMHUECKHMX peakuuil. TepMoxuMHUuyeckue
ypaBHeHusi. CtaHmapTHasl SHTAJIBIINSI pPEaKU W oOpa3oBaHUS BEMIECTB. 3aKOH
I''. T'ecca u ero ciaeacTBusi. JHTPONHUSI.

Ckopocth xumMuueckux peaxkumii. Ilonsitue o ckopoctu peaknuii. CKoOpocThb

TOMO- U T€TE€POTr€HHON peaKIMH. DHEPrusi aKTUBAILIUH.
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dakTOophl, BIMSIOLNIME Ha CKOPOCTh XHUMHUYECKOW peakuuu. Ilpupona
pearupyromux BeinecTtB. Temrmeparypa (3akon Bant—TI'odda). Konuenrpammsi.
Karann3aropbl 1 KaTajau3: roMO- U I€TEPOre€HHbIM, UX MEXaHU3Mbl. DEPMEHTHI,
UX CpaBHEHHME C HEOPTraHMYECKHMMHU KaTajlu3zaTopaMu. 3aBUCUMOCTH CKOPOCTH
peaKnuil OT MOBEPXHOCTU CONPUKOCHOBEHUS pearupyrolnux BEIIeCTB.

O0paTuMoOCTh XMMHMYECKHX peakuuid. Xumuuyeckoe paBHoBecue. [lonsitue o
XAMHUYECKOM paBHOBecuH. PaBHOBeCHbIE KOHIEHTpauuu. JMHaAaMHUYHOCTH
XUMHUYECKOTO paBHOBecHusi. PaKTOphI, BIIHSIIOIIME Ha CMEIIEHHUE PaBHOBECHSI:
KOHIICHTpaIusI, AaBjieHue, Temreparypa (npuniui Jle [laTtenbe).

/Memoncmpauuu

IIpeBpaienue kpacHoro docdopa B Oesblii; KUcIopoaa B 030H. Moaenu OyTaHa
U n3o0yTaHa.

[Tonyyenue kuciaoposa U3 IEPOKCHJA BOAOPOJA U BOJIBI; Jerujapartanus
sranosa. llemouka mpespamenuii P— P20Os— H3POs; cBoiicTBa yKCycHOM
KHUCJIOTHI; peakluu, HAyIlIHue ¢ 0o0pa3oBaHMEM OcCajKa, rada W BOJbI, CBOMCTBa
METaJJIOB, OKUCJIEHUE aJIbJIerna B KUCJIOTY U COUPTA B aJbAETHU.

Peakuuu ropeHusi; peakUUMHU 3SHAOTEPMHUYECKHUE HaA IpPUMEpPE peakKUuu
pasiiookeHusi (PTaHOJNIAa, KaJIUWHOW CEJIUTPhI, OWXpomMara aMMOHHS) H©
DK30TEPMHUUYECKHE Ha TMPHUMEPE peaKIui coequHeHUus (oOeciiBeunBaHUE OPOMHOM
BOJIbI M pacTBOpa MepMaHraHara Kajus STHJICHOM, TalllcHUEe U3BECTH U JIp.).

B3anmoneiicTBue IMHKA ¢ pacTBOPAMHU COJISTHOM M CEpHOM KHCJIOT IPHU Pa3HbIX
TeMrneparypax, pa3HbIX KOHIEHTPAIIUSIX COJITHOM KHCJIOTBI, Pa3JIOKEHUE
MepOKCHIa KUCIIOpOJia ¢ TTOMOIIbI0 okcua mapranna (1V), karanasbel cbIporo msica
U CBIPOTO KapTodens.

B3aumoseiicTBUe IMMHKA PAa3IMYHON MOBEPXHOCTU (MOPOIITKA, MbLUIU, TPAHYJI) C
KHCJIOTOM.

Monenb «KHUIISIIIEro CII0sI» .

CMmenieHue paBHOBecusl B cucteme: Fe "+ 3CNS " Fe(CNS)s3; ombLIcHHE
SKMPOB, PEAKINM dTepUPHUKALIUH.

3aBHCHUMOCTh CTEIMEHH JJICKTPOJIUTHYECCKON IHUCCOIIHAIINU YKCYCHOW KHCIIOTHI
oT pa3baBIeHUSI.

CpaBuenue cBovicte 0,1 H pactBopoB cepHOH UM CEpPHHUCTOM KHCIOT,
MYpPaBbUHOM M YKCYCHOM KHCJIOT; THAPOKCHUIOB JINTUSI, HATPHUSI U KAJTHSI.

IlpakmuuecKkue 3aHAmMUA:

n3ydeHue PakTOPOB, BIUSIONIUX HA CKOPOCTh XUMHYECKHUX PCAKIIHMA,
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HN3yYE€HHE XUMHUYECKOTO paBHOBECUS.
Peaknuu, wuaymme ¢ o0Opa3oBaHWeM oOcajka, ras3a WIAd BOJbI IS

OpraHHUYCCKHUX U HCOPIraHHUYCCKHUX KHCIIOT.

1.5. OxucraumenvHo-60ccmano8UmMeIbHblEe peakyul.
9JZ€Kmp0xuMM’-l€CKM€ npoyeccysl

OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE peakumm. CrenieHn OKHCJICHUSI.
BoccranoBurenn u okucaurenau. OKHUCIEHHE M BOCCTAHOBJIEHME. BaskHeiiine
OKHUCJIMTEJIN W BOCCTAaHOBUTEJIW. BoccTaHOBUTENBHBIE CBOMCTBA METAJIJIOB —
MPOCTBHIX BellecTB. OKMUCIUTEIbHBIE U BOCCTAHOBUTEIbHbBIE CBOMCTBA HEMETAJIJIOB
— IIPOCTHIX BellecTB. BoccTaHOBUTENIBbHBIE CBOMCTBA BEILIECTB, 00pa30BaHHBIX
dJIEMEHTAaMHU B HH3IICH (OTpUIIATECIBHOM) CTEIICHU OKHUCICHUsI. OKUCIUTEIIbHBIC
CBOMCTBa BCIIECTB, OOpPA30BaHHBIX 3JIEMCHTAMH B BbICHICH (MOJOKUTEIIHHOMN)
cTeneHu okKuciaeHusi. OKUCIUTEJIbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIECTB,
00pa30BaHHBIX 3JIEMEHTAMM B IPOME>KYTOUYHBIX CTEIIEHSIX OKHCJICHUS .

Knaccudpukanussi OKHCIUTENbHO-BOCCTAHOBUTEJIbHBIX peakuui. Peaxkuuu
MEXXAaTOMHOIO M MEXMOJIEKYJISIDHOIO OKMCJIEHUsI-BOCCTaHOBJIEHHUsI. Peakuuu
BHYTPHUMOJIEKYJISIPHOTO OKHCJIEHUSI-BOCCTAHOBJIIEHUsI. PeakKiMu CaMOOKHCIIEHUSI-
CaMOBOCCTAaHOBJICHHST (IUCTIPOTOPIIMOHUPOBAHUSI).

MeTonabl cocTaBJIEHUsI YPAaBHEHUH OKHUCIIUTEIbHO-BOCCTAHOBUTEJIbHBIX PEAKIIUM.
Meton snexTpoHHOoro OajaHca. BriusiHue cpenpl Ha OPOTEKAHHUE OKHWCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX IPOLIECCOB.

XuMHuYecKkrne MCTOYHMKH TOKA. DJIEKTPOAHBIE NOTEHLHAIbl. Psii cranmapTHBIX
AJICKTPOJHBIX TIOTCHIIUAIIOB (DJICKTPOXUMHUYSCKHUM PsiJi HAIPSI>KCHUN METaJJIOB).
lNanpBaHMuyeckue 3JIeMEHTHl M NOpUHOUNOBI uUX  pabotbl. CocraBieHue
rajJJbBaHUYECKUX dJIeMeHTOB. O0pa3oBaHMe raJlbBaHUUYECKUX Hap MpU XUMHUYECKUX
npoieccax. l'agbBaHMYECKHE D3JIEMEHTHI, NPHUMEHSIEMBbIE B >KH3HH. CBHUHLIOBas
aKKyMyJISITOpHas 6aTrapesi, HUKeIb-KaJMHUEBbIe 0aTaper, TOMJIMBHBIC 3JIEMEHTHI.

DJIeKTPOJIN3 PpacIIaBOB M BOJHBIX pPacTBOpPOB 3JjeKTpoauToB. I[Iporieccsl,
MIPOUCXOASIIIIUE Ha KaToJe U aHOoAE. YPaBHEHUS DJIEKTPOXUMHUYECKHX MPOIIECCOB.
DNEKTPOJIN3 BOAHBIX PACTBOPOB C MHEPTHBIMU JIEKTPOJAAMHU. DJIEKTPOJIN3 BOIHBIX
pacTBOPOB C pacTBOPUMBIMHM JJIeKTpoaaMu. lIpakThuueckoe HOpHUMEHEHHUE
AIIEKTPOJIN3A.

Aemoncmpauyuu

BoccraHnoBiienue nuxpomara Kajidsi HIUHKOM. BocctaHoBiienue okcuga meau (11)
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yrjieM W BoJopoaoM. BoccTraHoBieHue auxpomara KaJlusi 3TUJIOBBIM CIHUPTOM.
OKHCIIUTEIBbHBIC CBOMCTBA a30THOM KUCIHOTBI. OKHWCIUTEIBHBIE CBOMCTBA
auxXpoMarta Kaiuvsi. ['aJJlbBaHHYECKHE DJIEMEHTBI U OaTapeiKu.

OnekTposn3 pactBopa xjgopuaa meau (I1).

JlabopamopHvie onvimul

B3anmopelicTBHe METaIJIOB C HEMeTa/ylaMH, a TaK>Ke C pacTBOpaMH COJIeH U
pacTBOpaMu KHUCJOT.

B3aumoericTBUe CEpHOM M a30THOU KHCJIOT C MEABIO.

OxkucnauTenbHbIE CBOMCTBA IIEPMaHIraHaTa Kajiisl B pa3jIMYHbIX Cpelax.

1.6. Knaccugpuxayus eewpecms. Ilpocmoie sewecmea

Knaccudukanus HeopraHudecKMX BelnecTB. [IpocThle M CIIOKHBIE BeEIIECTBA.
Oxkcunbl, ux kiaccuukanmsi. ['mapokcuapl (OCHOBaHUSI, KHUCIOPOJICOICPIKAIIINE
KHUCJIOTBI, am@oTepHble ruApoKcuabl). Kwuciorel, HUX  KiIacCUPUKAIIUS.
OcHoBaHusi, uXx kijaccupukanusi. Coiaum cpegHue, KHUCIbIE, OCHOBHBIE WU
KOMIIJICKCHBIE.

Metanabl. Iloso)xeHne MeTayioB B NEPUOJUYECKOM CHCTEME M OCOOEHHOCTH
CTpoeHUsI uX aToMoB. IIpocThie BellecTBa — METAJJIbI. CTPOEHHE KPHUCTAIJIOB U
MeTaJLInUecKasi XuMu4deckasi cBsizb. O0mine (gusnyueckue cBOWCTBAa METAJIOB MU
MX  BOCCTAHOBMTEJIBHBIE  CBOMCTBA.  B3aMMOJEHCTBHME C  HeMeTaJlJIaMH
(kucIoposIoM, rajioreHaMHu, Cepoi, a30TOM, BOJOPOJOM), BOIOIH, KHCIIOTAMH,
pacTBOpaMH COJICH, OpraHUYEeCKUMH BellecTBaMH (COUpPTaMH, TajloreHaJIKaHaMH,
dbeHosOM, KHCIOTaMHu), IMmejaodamMu. OKCHIBI W THAPOKCHIBI METaJlJIOB.
3aBUCHMOCTB CBOMCTB JTHX COE€JUHEHHM OT CTEIIEHEH OKHWCIEHUsI METaJlJIOB.
3HaueHWEe METAJJIOB B IPUPOJIE U KU3HU OPraHU3MOB.

Koppo3uss  merasuioB. IloHsitTue  KOppo3uw. XuMHAYecKasi  KOPpPO3Hsl.
OnekTpoxumMudeckasi Koppo3usi. CnocoObl 3alIUTHI METAJLJIOB OT KOPPO3HU.

O0umme croco0bl MOJIy4YeHUus1 MeTaJI0B. MeTasuisl B ipupoae. MeTayuryprust U ee
BHUIBI. IHUPO-, THUAPO- M DIEKTPOMETAJUIYPrusi. OJJIEKTPOJIMU3 paclulaBOB H
pacTBOPOB COEAUHEHHUN METAJIJIOB U €r0 NpaKTUYECKOe 3HAUYCHUE.

Hemeramnwl.  Ilonmosxenme  HemeTtayuioB B Ilepuoamyueckot  cucrteme,
0COOEHHOCTH CTPOEHHUSI UX aTOMOB. DJIEKTPOOTPHULIATEIIBHOCTb.

Biaroponnsie raspl. DJIEKTPOHHOE CTPOEHHE ATOMOB OJIarOpOJHBIX Ta30B U
0COOCHHOCTH UX XUMHUYECKUX U (PHU3UUYESCKHUX CBOWCTB.

Hemeranibsl — npocTeie BemiecTBa. X aroMHOEe M MOJIEKYJISIPHOE CTPOCHHE UX.
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Amorponusi. XMMHWYECKHWE CBOWMCTBA HeMeTayLuioB. OKHCIUTEIbHBIE CBOMCTBA:
B3aMMOJICMCTBHE C MeETalJlaMH, BOJOPOJOM, MEHEE »>IEKTPOOTPHULATEIbHBIMU
HEeMeTa/JlaMH, HEKOTOPbIMHM CJIOKHBIMU  BelllecTBaMH. BoccTaHOBUTENIBHBIE
CBOMCTBA HEMETAJUIOB B peakmusix ¢ (TOpoM, KHUCIOPOAOM, CIO>KHBIMH
BEIIIECTBAMHM — OKHUCJIMTEIJISIMH (a30THOM M CEpPHOM KHCIIOTaMH U JP.).

MAemoncmpauyuu

Konnekuust «Kinaccudukanmusi HeopraHMdyecKUX BeIIEeCTB» HW  o0paslbl
IIPEICTAaBUTEJIEN KJIACCOB.

Komneknuss  «Kimaccudukanusi opraHudeckKux  BEHOISCTB» ©W  00pasmbl
npeacTaBUTEIEN KI1acCoB.

Mopaenn KpUCTAIUIMYECKUX PEHIETOK METAJIJIOB.

Konsekust MeTajuioB ¢ pa3HbIMH (PU3UYECKUMH CBOMCTBAMHU.

B3aumoneiictBue JIUTHsI, HaATpUs, MarHdsi W JKeje3a ¢ KHCJIOPOAOM;
IIEJIOUHBIX METaJIJIOB C BOJOM, cmupTamMu, (PeHoJoM; IIMHKa C pacTBOpaMu
COJISHOM M CEPHOM KHCJIOT, HATpHUsI C CEpoOM; aJIIOMHMHHSI C HOAOM,; Kejie3a C
pacTBOPOM MEITHOI'O KyIIOopoca; aJJlOMHUHHS C pAaCTBOPOM €JIKOr0 HaTpa.

Okcuabl ¥ THAPOKCUIBI XpoMa.

Koppo3usi MeTasiioB B 3aBUCUMOCTH OT YCJIOBHIMH.

3amyTa  MeTaJlJIOB OT KOPPO3WH: o00pa3lbl «HEPI>KaBEEK», 3alIUTHBIX
nokpbeiTnii. Konneknust pya.

DJIEKTPOJIN3 PAaCTBOPOB COJIEH.

Monaenu KpHUCTAJUIMYECKUX PEIIeTOK WMoma, anmmasa, rpadura. AIIOTpOOUs
docdopa, cepbl, KucIopoaa.

B3aumoznencTBrue BOAOpOaa ¢ KUCIOPOJAOM; CYPBMBI C XJIOPOM; HAaTpUsl ¢ MOJIOM;
XJiopa C pacTBOpoM OpoMuJa Kajiusl; XJIOPHOM UM CEPOBOJOPOJHON BOJBI,
obecriBeynBaHUE OPOMHOM BOJIbI 3THJICHOM WJIM AlleTUJIEHOM.

Jlabopamopnsle onvimui

O3nakomiyieHHe ¢ oOpa3namMu IIpeACcTaBUTENEH KJIacCOB HEOPraHUYECKUX
BeniecTB. O3HaKoMJIeHHE C O0pa3laMu IpeAcTaBUTENIeH KJIAaCCOB OPraHUYECKHX
BenlecTB. O3HaKOMIJIEHHE C KOJUIEKIIUEN pPyA.

ITonyuyenue kuciopoaa u ero csoricrba. [losryyenue Bogoposa U ero cBomcTBa.

ITonyuyenue IJIACTUYECKOM CEpBI, XUMHYECKHE CBOMCTBa CEpBHI.
B3aumoneiicTBUe MeTayJIOB € pacTBOpAMH KHUCJIOT W coJjieri. CBOWCTBA yIJIsi:
aacopOIIMOHHBIE, BOCCTAHOBUTEIbHBIE.

B3anmoneiicTBue LIMHKa WJIM AJIOMHUHUSI C PAacTBOpAaMM KHMCIIOT M LICJIOYEH.
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OKpaIJ_II/IBaHI/IC I1aMCHHU KaTHuOHaMH1 MICJIOYHBIX 41 MICJIOYHO3CEMCECIIBHBIX

METaAJIJIOB.

1.7. OcHnoenvie knnaccvl HeOp2AHUYECKUX COeOUHEHUU

Boaxopoansie coeamHenuss HeMmerTa/L10B. IlosyyeHne amMMmuaka M XJIOpPOBOJOpPOAA
CUHTE30M U KOCBEHHO. dPu3znueckue cpBoiicTBa. OTHOLIEHHWE K BOJE. KHCIOTHO-
OCHOBHBIE CBOMCTBA.

Okcuabl W aAHTMAPUABLI  KapOOHOBBLIX KHCJIOT. Heconeobpasyroimue u
coJsieobpaszyromme okcuabl. KucinoTHble OKCHIBI, UX cBOMCTBa. OCHOBHBIC OKCHIBI,
ux cBolicTBa. AM(pOTEpHBIE OKCH/IBI, UX CBOWCTBA. 3aBUCUMOCTH CBOWCTB OKCHJIOB
METAJJIOB OT CTENEHU OKUCIJICHUsI. AHTMJIPUIAbl KapOOHOBBIX KHCJIOT KaK aHAJIOIu
KHUCJIOTHBIX OKCHJIOB.

Kucaorbl. Kuciorel B CBeT€ TEOPHUH DIIEKTPOJIUTHYECKON JHUCCOLHMALIMU.
KwucioTer B cBeTe mporoimTHYecKoil Teopum. Kiaccudukammst HeopraHMIecKux
kucaor. OOmume cBoMCTBA KHCJIOT: B3aMMOJEHWCTBHE KHCIJIOT C MeTaJlJlaMH,
OCHOBHBIMHU U aM(OTEpPHBIMH OKCHIAMHU U TMIAPOKCHIAMH, COJISIMH, 00pa3oBaHHE
CIIOKHBIX 3(pHupoB. OCOOCHHOCTH CBOMCTB KOHIEHTPUPOBAHHOU CEPHOM M a30THOM
KHCJIOT.

OcHoBanusi. OCHOBaHHsI B CBETE€ TEOPHUU DIEKTPOJIHUTHUYECKOU IHUCCOLMALINU.
OcHoBaHMUsI B CBeT€ INPOTOJIUTHYECKONW Teopuu. Kitaccupukamusi OoCHOBaHMIMA.
XUMHUUYECKHE CBOMCTBA MIEJIOUE M HEepacTBOPUMBIX oOcHoBaHUM. CBoiicTBa
0ECKHMCIIOPOJHBIX OCHOBAHUM: aMMHaKa 1 aMUHOB.

Amd¢ortepHbie coeauHeHUs1. AMPOTEpHbIE OCHOBAHHUSI B CBETE IPOTOJIUTHYECKOM
Teopur. AM@POTEpHOCTh OKCHIAOB M THJAPOKCHUIOB II€PEXOJHBIX METaJJIOB!
B3aMMOJICMCTBUE C KUCJIOTAMHU U IE€JI0YaMU.

Coaun. Knaccudpukanust 1 XxuMudecknue cBoicTBa cojieii. OCOOEHHOCTH CBOMCTB
COJIEH.
I'enernyeckasi CBfA3b MEXKAY KJIACCAMH OPraHUYeCKMX M HEOPraHu4ecKux
coeauHeHun. IloHsiTHE O TEHETUYECKON CBsI3M MW TI€HETHYECKUX psigaX B
HEOPraHWYECKOW W OpPraHUYeCKOW XHUMHH. [eHeThdeckue psiapl Metauia (Ha
nmpuMepe Kalbllusl HW >Keje3a), HemeTauia (Cepbl M KPEMHHS), IIEPEXOTHOrO
aneMeHTa (IUHKA). ['eHeTHUYeCcKUe psiIbl U Te€HETUYeCKasl CBSI3b B OPTraHHUYECKOU
XUMUHU. EAMHCTBO MHUpa BEIIECTB.

Aemoncmpauyuu

Konnexknun KHCJIOTHBIX, OCHOBHBIX u aMOTEepHBIX OKCHIOB,
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JE€MOHCTpALMsI UX CBOUCTB.

B3aumoaeicTBe KOHIICHTPHUPOBAHHBIX A30THOW M CEPHOM KHCJIOT, a TaKM>Ke
pa30aBJICHHOW a30THOW KHCJIOThI C ME/IbIO.

Peaknust «cepeOpsTHOTO 3epKajia» JIisi MypaBbUHOM KHCJIOTHI.

B3auMoeiicTBrue pacTBopa THAPOKCHIA HATPUS C KHUCJIOTHBIMH OKCHIaMH
(oxcuaom docdopa (V)), amboTepHbIMH THAPOKCUAAMU (TUAPOKCHIOM IUHKA).

BzaumojeiicTBue amMmMHuaKa ¢ XJIOPOBOJAOPOJAOM H BOJOW. AHAJIOTHYHO 15
MeTHJIaMHHA.

BzaumoaeiicTBe aMUHOKHCIIOT C KHUCJIOTaMU | IiesiouaMu. OCyIecTBICHUE

epex0/10B:

Ca — CaO — Ca,(PO,), —Ca(OH),

P— P2Os —>H3PO4

Cu— CuO — CuSO4—>Cu(OH)o — CuO— Cu
CoH50H — CoHy —> CoHyBro

Jlabopamopnsle onvimuoi

ITomydenue n cBOMCTBA YTJICKHCIJIOTO ras3a.

CBolicTBa COJISTHOM, cepHO (pa30aBJICHHOM) U YKCYCHOM KHCJIOT.

B3aumoneiictBue ruapokcuna Hatpusi ¢ consimu (cynbdarom meau (I1) u
XJIOPHUIOM aMMOHUSI).

Pa3noxxeHnue ruipokcuia Meau.

[Tonyyenune u amdoTepHble CcBOMCTBA THIApoKcHuaa amtoMuHusi. [lomyuenue
JKECTKON BOJBI U HU3YUYECHUE €€ CBONMCTB. YCTpPAHEHUE BPEMEHHOM M IIOCTOSIHHOM
KECTKOCTH.

Ilpakmuueckue 3auamus

ITomydyenue XJopoBOAOpPOJA W COJISTHOM KHCJIOTBHI, MX cBoucTBa. Ilomyuenme

aMMHaKa, €ro CBOMCTBA.

2. Opranuyeckasi XuMus

2.1. Ilpeomem opeanuueckoti xumuu. Teopuss cmpoerus
OP2AHUYECKUX COEeOUHEHUl

IIpeanmer opranuyeckoidi xumuu. [loHsiTue 00 OpPraHMYeCKOM BEIIECTBE M
OpraHn4eckoi xuMuHu. KpaTknii ouepk UCTOPUH Pa3BUTUSI OPTAHUYECKON XUMHUH.
Burtanusm u ero kpymenue. OCOOEHHOCTH CTPOEHUSI OPTraHUYECKUX COEJIMHEHUM.
Kpyrosopot yriepoaa B ipupoje.

Teopusi crpoeHusi opranndeckux coenuHenuii A.M. Bbyraeposa. Ilpeanocsuiku
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co3laHUsl TEOpUH CTpoeHHsi. OCHOBHBIE IIOJIOJKEHUsI TEOpUM CcTpoeHust A.M.
BytinepoBa. XMH4uecKoe CTPOEHUE M CBOMCTBA opraHmndeckux semiects. Ilonsitue
00 m3omepuun. CrocoObI OTOOPa’KEHUSI CTPOCHHSI MOJICKYJIBI ((POpMYJIBI, MOJCIIH).
3HaueHue Teopun A.M. bBytiepoBa sl pa3BUTHUSI OPraHUYECKOM XHWMHUM H
XUMHUUYECKHUX NPOTHO30B.

CtpoeHue aTtoma yriiepojaa. DJI€KTPOHHOE 00JIaKko U OopOUTallb, S- U p-OpOUTAIIH.
OJIEKTPOHHBIE UM BJEKTPOHHO-Tpaduueckue GopMyJibl aToMa yrjepoja B
OCHOBHOM M BO30Y>KJICHHOM COCTOSIHHUsIX. KoBajleHTHast XUMHUYECKasi CBSI3b M €€
KJaccu(uKalysi mo crnoco0y nepeKkpbiBaHust opoutaneii (o- u n-cBsizu). [loHsiTHE
rubpuamuszanuu. PaznaudHele TUNBI rHOpUAU3alMd U (opMa aTOMHBIX OopOUTaJIeH,
B3aHMHOE OTTaJIKUBAaHWE THUOPUIAHBIX oOpOUTaJiel M MX pacHoJIoKeHHE B
IIPOCTPAHCTBE B COOTBETCTBUM C MHUHHUMYMOM DJ3HEpPrum. l'eomeTpust MOJEKYJI
BEIIECTB, OOpa30BaHHBIX AaroMaMHd yrJjiepoJla B pa3JUYHBIX COCTOSIHUSX
ruOpUIN3aITHH.

Knaccndukanusi oprannyeckux coeamHenmii. Kiaccudukanmsi opraHnmdeckux
BEIIECTB B  3aBHCUMOCTH OT CTpPOEHMsI yriepogHou nenu. Ilonsitue
¢dyskimonanpHoO#l Tpynnbel. Kitaccupukamust opraHMYeCKHUX BEIIECTB 110 THITY
(GyHKIIMOHAIBHON I'PYNIIHL.

OCHOBBI HOMEHKJIATYPbl OPraHMYeCKHX BemecTB. TpuBHaJIbHBIE HA3BAaHUS.
PaunmonanpHast HOMEHKJIaTypa Kak mnpeamecTBeHHUNA HomeHkiaatypsl IUPAC.
Homenkmarypa I|UPAC: mnpuHmmunbel o0pa3oBaHUS Ha3BaHUM, CTapIIHHCTBO
(yHKIIMOHAIBHBIX I'PyNH, UX 0003HAaUeHHEe B Npedukcax u cypdpukcax Ha3BaHUN
OpPraHNYECKHUX BEIIECTB.

Tunbl XMMHYECKHX CBsi3ell B OPraHM4YeCKMX COEAMHEHHUSIX M CIOCOOBbI MX
paspeiBa. Kiaccudukaiysi KOBaJIEGHTHBIX CBSI3€H II0 3JIEKTPOOTPULATEIBHOCTHU
CBSI3aHHBIX aTOMOB, CIIOCO0Y MHepeKpbIBaHUsI opOUTajiel, KPAaTHOCTH, MEXaHU3MY
obpazoBaHusi. CBsI3b NPUPOJIBI XUMHUUYECKOM CBSI3M C THUIIOM KPHUCTAJLIMYECKOM
pelIeTKH BellecTBa M ero (pu3ndecKMMH cBoMcTBamMHu. Pa3pblB XUMHYECKOM
CBSI3M KaK TMporecc, oOpaTHBIM ee o0pa3oBaHUIO. [OMOIUTHYECKHH W
reTepOJIMTUYECKUM pa3pbIBbI CBSI3€M, UX COMOCTABJIIEHHE C OOMEHHBIM U JOHOPHO-
aKIIENTOPHBIM MeXaHu3MaMH UX obpa3oBaHusi. [loHsiTme cBOOOAHOTO paguKala,
HYKJICO(PUITBHON U 371€KTPOPUIBLHON YAaCTHUIIBI.

Kaaccupukanusa peakumii B opranumdyeckod xumuu. [loHsiTHe 0 THnmax wu
MEeXaHHU3MaxX peakiuid B opraHudeckou xumuu. CyOcTpaT U pearcHr.
Knaccupukanmusi peaknuii 100 HM3MEHEHHI0O B  CTPYKType cybOcrpara
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(mpucoenuHeHMWE, OTHICIICHUE, 3aMEIICHUE, N30MEpHU3alUsl) U TUIYy pearcHTa
(panukanbHBIE, HYKJIeO(UIIbHBIE, 2JIEKTPODHUIIbHBIC). Peakuuu
npucoeaudenuss (A, A), osnumuHupoBanust (E), 3amemenus (S, S, S),
u3oMepuzanru. Pa3HOBUAHOCTH peaKUWM Ka)kJoro THUIIA! TUAPUPOBAHUE U
JEruIpUupoBaHue, TaJOr€HUPOBAHUE U JIeraJIor€eHUpOBaHUE, TrHUIApaTaldsl U
Jerujparanus, rUApOTrajJIoOreHUpOBaHUE u JIeruaporajoreHupoBaHue,
nojyvMepus3anusi M IOJHUKOHJAEHcaluusi, neperpynnuposka. OcobeHHOCTH
OKHCJIIUTEIJIbHO-BOCCTAHOBUTEJIBHBIX PEAaKIIUU B OPraHU4YE€CKON XUMHU.

CoBpeMeHHBIC NPpPeACTABJEHMS O XHUMHYECKOM CTPOCHHHM OPraHUYecKHX
BemecTB. OCHOBHBIE HaNpaBJIEHUsI pPa3BUTHUS TEOpUU CTpoeHUst A.M.
Bytnepoa. M3omepusi opraHnydeckux BellecTB M ee BHUAbl. CTpyKTypHas
U30MEpPUSI. MEXKKJIAcCOBasl, YIJIEPOJHOIO CKeJIeTa, MOJIOKEHHSI KPAaTHOU CBSI3U U
dysknuonambHON rpynnbl. lIpocTpaHcTBEHHast M30MEpUsl: TeoOMETpHYecKash U
ontuyeckasi. lloHsATME acUMMETpPHUYECKOIro ILeHTpa. buosoruueckoe 3HadyeHUE
ONTHUYECKON M30MepUU. B3anMHOe BIMSIHHE aTOMOB B MOJIEKYJaX OpTaHUYECKHUX
BEIIECTB. DJIEKTPOHHBIE 2(P(YEKTHI aTOMOB W ATOMHBIX TPYII B OPTaHHUYECKHUX
MoJieKysax. MHIyKIuoHHBINH 3G (GEKT, MOJIOKUTECABHBIM U OTPULATEIIbHBIN, €ro
ocobeHHOCTH. Me3oMepHbIit 3hdekT (3 dekT conpsikeHust), €ro 0COOEHHOCTH.

Aemoncmpayuu

Komnexknuu  opraHudeckux BemecTB (B TOM  4YHCIE  JICKAPCTBEHHBIX
nmpenaparoB, KpacHTesei), wMarepuaioB (OPUPOIHBIX ¢  CHHTETHYCCKHX
KaydyKOB, ILJIaCTMAcC ¢ BOJIOKOH) H H3IeMid u3 HUX (HUTEH, TKaHeH,
OTIEJIOYHBIX MaTEePHUAJIOB).

Mogenun MOJIEKYJT z— JI@POSTEPKHEBBIC; U 00beMHBIE. MoJAeIH OTTAaJIKUBAHUS
rUOpUIHBIX OpOUTaAIEN C TIOMOIIbIO BO3AYIIIHBIX IIApPOB.

BzaumopneiictBue HaTpusi C 3TAHOJOM M OTCYTCTBHE B3aUMOJCHCTBHUS C
JTUAITUIIOBBIM 3(UPOM.

OmBITHI, MOATBEP KIAOIINE HATWYUE (PYHKIIHOHAIBHBIX TPYNN y COCTHHCHHH
pa3JINUHBIX KJIACCOB.

Jlabopamopnuviit onvim

HN3roroBneHnne Mojaene MOJEKYJI MpeACTaBUTENEH  pas3jIMYHBIX  KJIAcCOB
OpraHUYeCKHUX COeTUHEHUH.

Ilpaxkmuueckue 3anamusi.

Ob0Hapy>keHHe yriiepoja U BoJAOpoJa B OPraHUYECKOM COEIMHEHUH.

O6Hapy>keHue rajoreHoB (npoba belinbiiTeiina).
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2.2. Ilpeodenvubie y2i1e6000p0o0bl

T'omonoruueckuii psix aaka”oB. llonsitue 06 yrieBomoponax. OcobeHHOCTU
CTPOEHUSI NTPEAEIIbHBIX YIJIEBOJOPOJAOB. AJIKaHbl KaK IPEJICTABUTEIIN MPEAEIbHBIX
YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE W MNPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl METaHa H JApYyrux
ankaHoB. [omomormyeckuii psiqz U u3omepuss napadpuHoB. HopmanbHoe u
pa3BETBJIEHHOE CTpPOEHME YyrjepoaHod uenu. HomeHkiarypa aJIKkaHOB H
AJIKUJIBHBIX 3aMecTuTeer. @U3ndecKrue CBOMCTBA aJIKaHOB. AJIKAHbI B HPUPOJE.

XumMuyeckue cpoiicTBa ajakaHoB. Peaxiiuum S - THOa: rajoreHUpoBaHHE
(paborer H.H. CemenoBa), nutpoBaHue 1o KonHoBasioBy. MexaHU3M peaKIIMU
XJIOPUPOBAHUSI aJIKaHOB. Peaknuu AeruapupoBaHUsI, TOPEHUSI, KATAJTIUTHIECKOTO
OKHMCJICHHsI aJikaHOB. KpekuHr ankaHoB, pa3jd4yHble BUJABI KpPEKHHIAQ,
OPHUMEHEHHE B MPOMBIIUJICHHOCTHU. [IUposin3 n KOHBEpCcHUsI MeTaHa, U30MepU3aLUsT
AJIKAHOB.

IIpumenenue U cnoco0bl MoJIyYeHUusT ajakaHoB. OOjacTu HOPHUMEHEHUS
arkaHoB. IIpompblnisieHHBIE CIIOCOOBI TIOJIYYEHMSI aJIKaHOB. MOJYy4YE€HHE U3
OPUPOJTHBIX HCTOUYHHUKOB, KPEKHUHI TMapa@uHOB, TOJIyYEeHHE CHHTETHYECKOTO
O0eH3uHa, rasudukKalis yrisi, TUIAPUpPOBaHUEe ajkaHoB. JlabopaTopHblie crocoObI
MOJIYYeHUsI aJIKaHOB. CHUHTE3 Briopiia, nexkapOOKCUIMpPOBAHUE, THAPOJIN3 Kapouaa
AJTIOMUHUSI.

Hukaoankanbl. ['oMoJIOrnyecKuii psig U HOMEHKJIATypa HHUKJIOAJIKaHOB, HUX
obmiast dopmyna. IloHsiTue O Hampsi >KeHUM HUKJa. M30Mepusi ITUKIIOATKAHOB!:
ME’KKJlaccoBasi, YIJIEpOJHOI'O  CKejieTa, TIeoMeTrpuueckasi. lloimyueHue wu
(pusnyeckre cBoOMCTBA IHUKJIOAJTIKAHOB. XHWMHUYECKHE CBOWCTBA IIUKJIOAJIKAHOB.
Crietmn(uka CBOWCTB IIMKJIOAJIKAHOB C MaJIbIM pa3MepoM MHKIa. Peakuum
OPUCOEIMHEHHUSI U PAJITUKAIIBHOTO 3aMEIIEHUS .

Aemoncmpayuu

Mojiesin MOJIEKYJI ME€TaHa, JIPYyrux ajlKaHoOB, Pa3JIMUHbIX KOH(popMaui
nuKJIorekcana. PactBopeHue napadguHa B 6€H3WHE U UCIIApPEHUE PACTBOPUTEIISI U3
CMECH.

[TnaBenune mapaduHa U €ro OTHOIIIEHHE K BOje (PacTBOPUMOCTh, MJIOTHOCTH,
CMaYrBaHUE).

Pa3znenenue cmecu 6€H3MH—BOJA C TIOMOIIBIO JEIUTEIILHOH BOPOHKH.

I'openue Metana, npornaH-0yTaHOBOM cMmecH, nmapaduHa B yCIOBUSIX U30bITKA U
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HEJO0CTaTKa KHUCJI0po/ia.

B3pbIB cMecu MeTaHa ¢ BO34yXOM MU XJIOpoM. BoccTtaHoBJIEeHHME OKCUI0B
TSIXKEJIBIX METaJJIOB napaduHOM.

OTHoMIeHNEe MUKJIOTeKCcaHa K OpOMHOM BOJI€ U pacTBOPY MepMaHTaHaTa KalHs.

Jlabopamopnsie onvimui

HN3roroienue Mojziesie MOJIEKYJI AJIKAHOB U raJIOT€HAJIKAHOB.

HN3roroBnenue napa¢pHUPOBAHHOM OyMaru, UCIILITAHHUE €€ CBOMCTB. OTHOIIICHUS
K BOJIE U YKHUPaM.

OOHapy>KeHHUe BOJBI, CaKH, YIJCKHUCIIOro Tra3a B IMPOAYKTaX TOPCHUSI CBCYH.
O3HakoMJIeHHUE co cBoWicTBaMH  TBEpAbIX  mapadHHOB: JIaBJIEHUEM,
pacTBOPUMOCTBIO B BOJAE€ M OPraHUYECKHUX PaACTBOPHUTEISIX, XHUMHUYECKOU
HUHEPTHOCTHIO (OTCYTCTBHEM B3aWMOJCHUCTBUS C OpPOMHOM BOJIOM, pacTBOpaMu
repMaHraHaTa Kajausi, THAPOKCHIa HATPUSI U CEPHOM KHCJIOTHI).

Ilpaxkmuueckoe 3anamue

[Tonyyenne MeTaHa U U3y4YE€HHE €r0 CBOMCTB: TOPEHUSI, OTHOLICHUsSI K OpOMHOM

BOJIC U paCTBOPY NE€pMaHIraHaTa KaJusl.

2.3. Dmunenosvie u ouenosvle yeae8o00poobl

I'omosiormyeckmnii psii aJKeHOB. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYJIbI TUJIEHA U aJIKeHOB. ['oMonornuyeckuil psia u odmast popmysia aJIKEHOB.
H30MepHst 3THUIIEHOBBIX YTJIEBOAOPOJOB. MEXKKJIACCOBAsI, YTIJIEPOJHOIO CKEJIETa,
MOJIO’KEHUsI KpaTHOM CBsI3U, reoMerpuyeckasi. OCOOEHHOCTM HOMEHKJIATYpPHhI
STUJIEHOBBIX YIJIEBOJOPOJOB, HAa3BAaHUS BaKHEUIIMX paauKaioB. DU3HUYECKHE
CBOMCTBA aJIKEHOB.

XuMHYecKkue CBOMCTBA AJIKEHOB. OJIEKTPO(PUIIbHBINM XapakTep peakIui,
CKJIOHHOCTh K peaKIUusIM NPUCOECAUHEHUS, OKHCIJICHHUsI, IOJIUMEPHU3ALINHN.
I[IpaBuiio MapKOBHHUKOBA ¢ €erd JJIEKTPOHHOE o00oCHOBaHME. Peakiuu
raJJOr€eHUpPOBAHUS, TUApPOTaJIOTeHUPOBaHMUsI, THUApaTallud, THUAPUPOBAHUS.
Mexanu3m A -peakuuii. IloHsitTne o0 peaknmsix mnoaumepusza-uiuu. [ openwue
aJIKeHOB. Peakimm OKHCIIEHMSIT B MSITKHUX W JKECTKHUX YCJIOBUsAX. Peaknus
Baruepa u ee 3HauyeHue i1 OOHAPY>KEHHUsI HEMNpPENEIbHBIX YIJIEBOJIOPOIOB,
NOJIYYEHUS TIIUKOJIEH.

IlpyumeHeHne W cHocoObI MOJIydYeHHMs] aJKeHOB. licrosp30BaHHE BBICOKON
PEAKIIMOHHOM CIIOCOOHOCTHM AJIKEHOB B XWUMHWYECKOW MPOMBIIUICHHOCTH.

I[Ipumenenue sTuiieHa M TMpo-TiMjieHa. [IpoMbINIJIEHHBIE CIIOCOOBI MOJYYEHUS
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ajJikeHoB. Peaknuu JOerugpupoBaHUST M KpPEeKUHTra aikeHoB. JlaGopaTopHbie
CIIOCOOBI MOJIyYEHUST aJIKEHOB.

Aaxaauennl. Ilonsitue u kiaccuduKalms JIUEHOBBIX YIJIEBOJIOPOJAOB IO
B3aMMHOMY pAac-MOJIOKEHUIO KpaTHBIX CBsizeil B MoJiekysie. OcobeHHOCTH
AJIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHHSI COMPSI>KEHHBIX JIHUCHOB. [loHsTHE O
T-3JIEKTPOHHOU cucTteMe. HoMeHkaTypa NUEHOBBIX yrjieBogopoaoB. OcobeHHOCTH
XUMHUUYECKHUX CBOMCTB COMNPSIP)KEHHBIX JIHUEHOB KaK CJICJICTBUE HX JIJIEKTPOHHOTO
crpoenusi. Peaknuu 1,4-npucoenuuenusi. l[lonumepusanust nuenoB. CriocoObl
MOJIYYCHUSI JUCHOBBIX yrjieBosoponoB: paborel C.B. JlebeneBa, geruapupoBaHue
aJIKaHOB.

OCHOBHBIE TOHATHSA XHMHH BbICOKOMOJIEKYJSPHBIX COeJIMHEeHHU (HA
npuMepe  MNPOJAYKTOB  MOJUMEPH3ANUH  AJKEHOB, AaJKAaJUEHOB U  HX
raJIoreHNnPou3BOJAHBIX). MoHOMEp, MOJIMMEP, PEaKIHsl MMOJIUMEPHU3AIIMH, CTCICHb
MOJINMEPU3AIINU, CTPYKTYpPHOE 3BE€HO. THUOBI MOJIUMEPHBIX IETei: JIMHEWHbIEe,
pa3BeTBJIEHHbIE, cHoiuThle. [loHsiTHE O  CTEpEeOperyisipHbIX  MOJIMMEpax.
I[Monumepsl  TepMOIJIAaCTHYHBIE ¢  TepMOpeakTHBHBIC. [IpeacraBienue o
mracTMaccax M sjacrtoMmepax. [IoMMATHIIEH BBICOKOTO M HHU3KOTO JABJICHHUS, €ro
cBoiictBa u npumeHenue. Karanuzatopsl Lurnepa—Harra. Ilonunponwunes,
ero mnOpUMEHEeHHEe U CcBolcTBa. [amoreHconeps;kamive IIOJUMEPHI: Te(]IioH,
NOJIMBUHWIIXJIOpHUT. Kaydyku HaTypalibHBId W cHHTeTHYecKue. ComormMepsnl
(OyTamneHCTHUPOIBHBIN KaydyK). ByikaHu3aius Kkaydyka, pe3suHa U 300HUT.

Aemoncmpayuu

Monenu MOJEKyHI CTPYKTYPHBIX M TIPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB U
ankananeHoB. Kommrekims «Kayuyk u pe3muHa.

Henonumepnzanust kKaydyka. CrymieHMe MIJIEYHOTO COKa KaydyKOHOCOB
(Mostouasi, onyBaHYMKOB, (PUKyca).

Jlabopamopnsle onvimui

OOHapy>KeHHEe HENpeIeIbHBIX COCIHHEHUNW B KEpPOCHHE, CKHIOHIApE.
O3HakoMJIeHHE C oOpa3laMHu TIOJIUATHUIIEHA W MOJIMIIpOITHiIeHa. Pacrno3HaBaHue
00pa3moB aJIKaHOB U aJIKCHOB.

Ilpaxkmuueckue 3anuamus
I[Monyyenue 3TUIIeHA AeTHUApATAIIUEH STHIIOBOTO CIIHUPTA.

BzanmopeiicTBue 3THIIEHAa ¢ OPOMHOM BOJOM, PAacTBOPOM NEepMaHTaHaTa KaJlUs.
CpaBHeHHE NJaMEHH OTHUJIEHA C IUJIaMEHEM MpeleJbHbIX YIJIEBOJOPOIAOB
(MeTaHa, mporaH-0yTaHOBOM CMECH).
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2.4. Ayemuienosvie yeie8000poobl

I'omosiornyeckuii psii AJKHHOB. DJIEKTPOHHOE W MOPOCTPAHCTBEHHOE CTPOCHHE
alleTUJIeHa W JApYTUX aJKUHOB. [omosiormyeckuit psin u obmast popmyna
AJIKUHOB. Homenknartypa ALETUIJICHOBBIX YTJIEBOJOPOJIOB. N3omepust
ME>KKJIaccoBasi, yrjIepoOJIHOTO CKeJieTa, I0JIO->KeHHUSI KPATHOM CBSI3H.

XuMHUYEeCKHEe CBOIICTBA W HNpUMeHeHHe AaJKHHOB. OCOOCHHOCTH peaKnuid
OPUCOCIUHEHUSI MO0 TPOWHOW yriepoa-yriepoaHo cssizu. Peaknuss Kyuepona.
IIpaBuio MapkoOBHHKOBaA IIPUMEHUTEIBHO K aneruyieHaM. lloaBu>KHOCTH aToma
Bosoposia (KHCIOTHBIE CBOHWCTBA aJKWUHOB). OKHWCICHHE aJIKUHOB. Peaknust
3enuHckoro. [IpuMeHeHue areTUIEHOBBIX yriieBoopoaoB. [lonuBuHMmanerar.

IMoayyenune ankuuHoB. [lomyuyenuwe aneruseHa OHUPOJIU30M MeETaHA U
KapOUIHBIM METOJOM.

/Memoncmpauuu

Mopaesn MOJIEKYJIbI alleTHJICHA U JIPYTUX aJIKHHOB.

[Monydenue aneruiieHa U3 KapOuaa KaJlbIMsi, O3HAKOMJICHHE C PU3NUYECKUMHU U
XUMHUYECKUMH CBOWCTBAMHU alleTHUJIEHA. PacTBOPHUMOCTBIO B BOJIE€, TOPEHUEM,
B3aMMOJCHUCTBHEM C OpPOMHOM BOJIOM, pacTBOPOM II€pMaHTraHaTa Kajlus, COJSIMH
menu (1) u cepedpa.

JlabopamopHnuiit onvim

H3rororineHue moaeaei MOJICKYJI aJIKUHOB, UX U30MCPOB.

2.5. Apomamuueckue yenes000poobl

I'omosiornyeckuii psix apeHoB. beH3071 Kak NOpeAcTaBUTENIb apPEHOB.
PasButue npeacTaBJICeHUN 0 CTPOCHUH OeH3ona. CoBpeMeHHBbIE
npeicTaBiIeHUsI 00 SJIEKTPOHHOM M IIPOCTPAHCTBEHHOM CTPOSCHHHM OeH30J1a.
Ob6pazoBaHue  apoMaTH4YeCKOWl  m-cucTtemMbl. [lomoyiorm  OeH3oyla, HUX
HOMEHKJaTypa, ob0mast ¢opmyna. HomeHkmatypa mjiss AuU3aMelIeHHBIX
MNPOU3BOAHBIX O€H30JIa: opmo-, Mema-, napa-paciioyio’KeHUe 3aMeCcTUTEJIeH.
dus3nyeckKue CBOMCTBA apeHOB.

XumMuuyeckue cBoiicTBa apeHoB. Ilpumepnl peaknuii 3JIeKTPOGUITIBHOTO
3aMEIICHUsI. TaJIOTCHUPOBAHUsI, AJKHJIUpOBaHUsl (Karaiuzatopbl Dpuueiiss—
Kpadrca), HuTpoBaHusi, cyjJabdpupoBaHusi. Peaknuu  TUAPUPOBAHUS U

MNPUCOETUHEHUSI XJopa K 6eH301y. OCOOEHHOCTH XUMHYECKHUX CBOMCTB I'OMOJIOTOB
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6eH3os1a. B3anMHoe BIHUsIHME aTOMOB HAa MPHUMEpPE T'OMOJIOTOB apeHoB. OpueHTanus
B peakIusix 3yeKTpoduirbHoro 3amerrnenusi. Opuentantsl | u 1l pona.

IIpumeHenne U mojydyeHue apeHoB. [IpupoaHble MCTOYHUKH apoMaTHYECKUX
YIJIE€BOJIOPOJAOB. ApOMaTH3alMs aJKAaHOB M IIMKJIOAJIKAHOB. AJIKUJIHUPOBAHUE
O6eH3oua.

MAemoncmpauyuu
IITapocTep>kHeBble M OOBEMHBIE MOJECIIM MOJIEKYJ O€H30JIla M €ro TOMOJIOTOB.
Pa3zgenenme cmecu OEH30JI—BOJAa C NOMOIIBIO  JECIUTEIBHOW  BOPOHKH.
PactBopsitomiast  cmocoOHOCTH ~ OeH30J1a  (AKCTpaKIMS  OpPTaHHUYECKUX U
HEOPraHMYECKHUX BEIISCTB OEH30JIOM W3 BOJIHOTO pacTBOpa MoAa, KpacUTEJIeH;
pacTBOpeHHE B OCH30JIC BEIECTB, TPYIHOPACTBOPUMBIX B Boje (cepbl, OCH30MHOM
KHCJIOTHI).

I'openue 6enzouna.

OtHomrenmne OeH30Jla K OpOMHOH BOJE, pacTBOPY IIepMaHraHara KaJlus.
[Toryyenune HUTpOOCH3O0JIA.

O3nakoMJieHHE C (PU3UIECKUMHU CBOMCTBAMH apOMaTHYECKHUX YTJIEBOJOPOIOB
C HWCIIOJB30BaHMEM pacTBopuTelisi «ConbBEeHT». M3TOTOBJIICHWE W HCHOJIL30BAHUE
npocreiero npubdopa st Xpomartorpaduu.

IMTonmyuenue 6eH30J1a JeKapOOKCUIIMPOBAHUEM O€H30MHOM KHUca0ThI. [lomydenue
U pacciioeHHE AMYJIbcuHM OeH3oJ1a ¢ BogoM. OTHoleHHne 6eH30J1a K OpOMHOI BoOJie

M pacTBOpPY MEpMaHraHaTa Kajiusl.

2.6. Ilpupoonsie ucmounuxku y2i1e8000po0oas

Hedg1s. Haxoxxnenue B mnpupojae, coctaB U (pu3udeckue cBoricTBa HeDTH.
TonymuBHO-3HepreTUyeckoe 3HaueHue HedpTu. IlpombilieHHass mnepepaboTka
Heptu. Pextudukanussi HedpTH, OCHOBHBIE (paknIuM €€ pa3ledeHusI, HuX
UCIIoJb30BaHue. BTopuuHasi nepepaboTrka HedTenpoayKToB. Pekrtudukanus
Mas3yTa IIpU YMEHBIIEHHOM JaBjieHuH. KpekuHr HedTenpoayKToB. Pa3znuyHbie
BUABI  KpeKuHra, paborer B.T. Hlyxosa. HM3omepuszanuss  aJKaHOB.
ANKWJIUPOBAHUE HEIPEJIeIbHBIX YTJIEBOAOPOJA0B. PudopMUHTI HepTEenpoayKTOB.
KauecTtBO aBTOMOOMITBHOTO TOTLIMBa. OKTAaHOBOE YHCJIO.

IIpupoanslii 1 nonyTHbIH HedTsAHOM ra3dpl. CpaBHEHHE cocTaBa HNPHUPOJIHOTO U
MOITyTHOI'O Ia30B, UX NPAaKTUYECKOE UCIIOJb30BaHHUE.

Kamennbiii yrojgb. OCHOBHBIE HAIpaBJIEHUSI UCIOJb30BaHUSI KaMEHHOIO YIJIS.

KokcoBanne kamMeHHOTO yIJisl, Ba)KHEWIIIME HOPOAYKTHI 3TOr0 IIpolecca: KOKC,
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KaMCHHOYTOJIbHas1I CMOJIa, HaAJACMOJIbHasi BOJaA. COCI[I/IHGHI/IH, BBIJICIISACMBIC U3
KaMEHHOYTOJIbHOM cMOJIbI. [IpoayKThI, mojlydaeMble U3 HAJICMOJIBHOUN BOJBI.

DKOJOruYecKHUe acheKThl J00bIYU, MepepabdoTKM M HCMOJB30BAHUSI TOPIOYUX
HNCKOITaCMBbIX.

Aemoncmpayuu

Komnexkuust «IIpupoaHeie HCTOYHUKH YTJIEBOJIOPOJIOB». CpaBHEHHUE HPOIIECCOB
ropeausi HepTtu U OpupoaHoro raza. OOpazoBaHue HePTSIHOM IUJIEHKU Ha
MOBEPXHOCTHU BOJbl. Kartamutuueckuii KpekuHr mnapaduHa (MM KepocuHa).
Jlabopamopnusle onvimui

OnpenesieHUe HAJIUYUSI HEMPEIAEJIbHBIX YTJIEBOJIOPOJOB B OCH3UHE M KEPOCHHE.
PacTtBOprMOCTh pa3iiMdHbIX HedTenpoaykToB (OeH3WHA, KEPOCHHA, IHU3EIBHOIO

TOIUIMBA, Ba3eJinHa, napaduHa) Ipyr B Apyre.

2.7. I'uopokcunvuvle coeouHeHnus

Ctpoenue um kJjaaccupukanusa cnuproB. Kiaccupukanumst COUPTOB N0 THITY
YTJIEBOJOPOJHOIO paguKaila, YHCIY THAPOKCHWIBHBIX TPyl W THILy aToma
yrjepona, CBS3aHHOTO C THIAPOKCHWJIIBHOM  IpyNmoil.  OJIEKTPOHHOE MU
POCTPAHCTBEHHOE CTPOCHHE THUAPOKCHUIIBHOM TIpynnbl. BiaussHue CcTpoeHUsS
CIUPTOB Ha UX (U3MYEeCKHe CBOMCTBA. MeKMOJEKyJsipHasi BOJAOPOJHAsI CBSI3b.
I'omomornuecknii  psig  NpPEeAeIbHBIX OJHOATOMHBIX cHoupTOB. HM3omepuss wu
HOMEHKJIaTypa aJIKaHOJIOB, UX ob1ast popmyia.

XumMnyeckue CBOMCTBAa aJKaHOJOB. PeakiiMoHHast CHOCOOHOCTh HpeAeSIbHBIX
OJTHOATOMHBIX cNUPTOB. CpaBHEHHE KHCIJIOTHO-OCHOBHBIX CBOMCTB OPTaHUYECKUX U
HEOpraHWYeCKUX COeAUHEHUM, coaepskammux OH-rpynmy: KHCIOT, OCHOBaHUH,
amMmpOTepHBIX CcOeaAUHEHHM (BOJBI, CHIHUPTOB). Peaknuu, MOATBEPIKAAOIIHAC
KHMCJIOTHBIE CBOMCTBa cnupToB. Peakuuum 3amenieHUsi TMAPOKCHUIIBHOM TI'DYIIIIbI.
MesxMmonekyJisipHasi Aerujpartaiysi CHOUPTOB, YCJIOBUSI 0OOpa30BaHUSI IPOCTHIX
a¢upoB. Cirio>kHbIE 3(PUPHI HEOPraHUYECKUX M OPraHUYECKHUX KHUC-JIOT, peaKIIhnu
srepupukanuu. OKHUCIEHHE U OKUCIUTEIIbHOE JIETUIPUPOBAHHE CITUPTOB.

Cnoco0bl  mosydeHMsi CHMPTOB. ['uaposmn3 rajnoreHajakaHoB. ['maparanusi
aJIKEHOB, YCJIOBHUSI €e IpoBeaeHUsI. BoccTaHoBieHHe KapOOHUIIBHBIX COCJIMHEHUM .

OTaenbHbIE TNPEACTABUTENM AaJKAHOJMOB. MeTaHOJ, €ro MNpPOMBIINIJIECHHOE
IIOJIy4E€HHUE M IIPUMEHEHHE B MPOMBIINUICHHOCTU. buosornyeckoe neucreue
METaHOoJIA. Crneumndpuueckrue  criocoObl  MOJIyUYEHHsSI  3THJIOBOIO  CIIHMPTA.

DU3HN0IJIIOTHUECKOE NEUCTBUE dTAaHOJIA.
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MHoroaromHble cnupThl. M30Mepust 1 HOMEHKJIaTypa NpeACTaBUTEINICH IBYX- U
TpEeX-aTOMHBIX CIHHUPTOB. OCOOEHHOCTHM XMMHUECKHUX CBONMCTB MHOIOATOMHBIX
COUPTOB, HMX KayecTBEHHOe oOOHapy>keHue. OTAelbHbIe MOPEACTaAaBUTEIIN:
STUJICHTJIUKOJIb, TJIMILIEPHUH, CITIOCOOBI X IMOJYYSHHUsI, TPAKTUUECKOE IIPUMEHECHHE.

®DeHoJ1. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTpoeHHe ¢deHoma. B3ammuoe
BJIMSIHUE apOMAaTHYECKOI0 KOJIbIla U TUAPOKCHUIIBHOM I'DYIIIIbI.

XumMHuecKkue cBoMcTBa (eHosla KaK (YHKLHS €ro XHMHYECKOIro CTPOCHHUSI.
BpomupoBanue ¢denona (kKadecTBEHHasi peakliivsi), HUTpoBaHHE (IMMMKPHHOBAS

KHCJIOTa, €€ CBOMCTBa W IpuMeHeHue). OO0pa3oBaHHUE OKPAILICHHBIX KOMILUIEKCOB C

nonom Fe3+. I[Ipumenenune penona. Ilonydyenne peHosa B IpOMBIIILICHHOCTH.

Aemoncmpayuu

Mopenu MoJIeKyJl CIUPTOB U (PEHOJIOB.

PactBOpuMOCTH B BOJI€ aJlKaHOJIOB, dTUJICHTJIUKOJIS, TIULEpUHa, (peHomna.

CpaBHEHHE CKOPOCTH B3aMMOJCUCTBUSI HATPUSI C DTAHOJIOM, MPOMNAHOJIOM-2, 2-
METHUJII-TIPOIIAHOJIOM-2 , TIITUILIEPHUHOM.

[Tonyyenue 6pomdTaHa U3 ITAHOJIA.

BeitecHenue ¢eHona w3 (QeHonsitTa HATpUsS YroJdbHOM KucaoTol. Peaknus
(enomna ¢ popmanpaeruaom.

KauecTtBenHbie peakiuu Ha (QEHOJI.

3aBUCHMOCTH  pacTBOpUMOCTH  ¢deHola B  BOJAE€ OT  TeMIlepaTyphbl.
BzaumoneiicTBue ¢geHosia ¢ pacTBOPOM IIEIOUH.

PacrniosnaBanue pactBopoB ¢deHosITa HATPUsT U KapOboHaTa HaTtpust (bapOoTask
BBIJILIXaeMOT'0 BO3/IyXa WJIU JICHCTBUE CUIILHOW KHUCIIOTHI).

Pacno3naBaHue BOAHBIX pacTBOPOB (peHOJIa U TIIUIEPUHA.

Jlabopamopnsle onvimuoi

PexTudukammst cmecu 3TaHOJI—BO/IA.

O6Hapy>keHHEe BOJbI B a3€0TPOITHOM CMecH BOJbI M OTHUJIOBOIO CHUPTA.

Ilpaxkmuueckue 3anamus

HN3yueHnne pacTBOPUMOCTH CIIUPTOB B BOJIE.

OKucIeHHEe CHUPTOB pPa3JIMUHOTO CTPOCHHUSI XpPOoMOBOM cMmechio. [lomyudenue

mudTHIIoBOTO ddupa. [lomydueHnune rimunepara MeIu.

2.8. Anvoecuowvr u kemomnwvl

I'omogoruyeckue PHAAbLI AJBACIrHJioB M KETOHOB. ITonsiTHE O Kap6OHI/IJ'IBHBIX
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COCIMHEHHUSIX. OJIEKTPOHHOE CTPOCHHE KapOOHWIIbHOW rpynnbl. HM3omepuss u
HOMEHKJIaTypa ajIbJACTHJ0B M KETOHOB. (DU3MUECKHE CBOWCTBAa KapOOHUIIBHBIX
COEIUHEHU.

XuMHYecKHe CBOICTBA aJIbJerH10B M KeTOHOB. PeaKlnoHHast CHoCOOHOCTH
KapOOHUJIBHBIX COCIMHECHUM. PeaKIIMM OKHCICHUSI aJIbJIeTUI0B, KadeCTBEHHBIC
peaku Ha aJibJAeruAHyl0 rpynmny. Peakinum TOJHMKOHIAEHCAIIMU: 00pa3oBaHHE
(henoroopmMaTbASTUIHBIX CMOJI.

IIpuMeHeHHe ¥ NOJy4YeHHMe KapOOHWJbHBIX coeauHeHuil. I[lpumeHenue
aJIbJACTUJIOB W KETOHOB B OBITY W TIPOMBINLICHHOCTU. AJIBACTUIBI U KETOHBI B
npupoae (3dupHbie Macia, ¢depomMonsbl). [TomydyeHne KapOOHHUIBHBIX COCIHHCHUM
OKHUCJIICHHEM CIHUPTOB, THUApaTalMedl aJKUHOB, OKHCJICHHEM YTJIEBOJOPOIOB.
OTnenpHBIE TPEJICTAaBUTEIN aJIBICTUA0B U KETOHOB, CIEHU(PHUUECKHE CITOCOOBI MX
NOJIy4YE€HUSI U CBOMCTBA.

/Memoncmpauyuu

lapocTep>kHeBble U OOBEMHBIE MOJIEJIM MOJIEKYJI ajlbJIerHJ0B M KETOHOB.
[Tonyyenue yKCycHOro ajpAerdja, OKHWCJIEHHE 3JTaHOoJa XPOMOBOM CMECHIO.
KaugecTBeHHBIE peaKIUH Ha aJIBJICTHIHYIO TPYIITY.

Jlabopamopnsle onvimuoi

OkucneHre sTaHoJIa B dTaHAJIb pacKaJICHHOW MEIHOM MPOBOJIOKOM.

I[Tonyuenue d¢enomopopmanpaerugHoro nojauMmepa. Pacno3HaBaHue pacTBopa
alieToHa U ¢popmasuHa.

Ilpakmuueckue 3anamus

HN3ydyeHne BOCCTAHOBUTEIBHBIX CBOMCTB aJIbJICTMJIOB. PEAKIIHS «CepeOpsIHOro
3epkajia», BocctaHoBieHHUe Tuapokcuaa meau (I1).

BzaumopeiictBue popmanbpaeruaa ¢ TUHAPOCyIbOUTOM HATPUSI.

2.9. Kapbonosvie Kuciomuvl U UX npou3800HbLE
I'omosornvyeckuii psx mnpeaejbHbIX OJHOOCHOBHBIX KAPOOHOBBLIX KHCJOT.
[TonsiTne o0 KapOOHOBBIX KHCJIOTAX MW UX KiaccupuKanusi. IJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHUIBLHOM TpYIIbl. [ OMOJOTUYECKUN P
MpeaeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, UX HOMEHKJIATypa U U30MEPHUS.
Me)KMOJ'IeKy.TISIpHBIe BOJOPOOIHBIC CBA3HU Kap6OKCI/IJ'II)HI)IX TpyIinl, UuX BJIMAHHEC HaA
(pu3nyueckme cBoricTBa KapOOHOBBIX KUCIIOT.

XuMn4eckne CBOMCTBA KapOOHOBBIX KHCJOT. Peakiuum, HWIUIIOCTPUPYIOIINE
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KHUCJIOTHBIE CBOMCTBA M UX CPaBHEHHE CO CBOMCTBAMHU HEOPTaHUYECKHUX KHCIIOT.
Obpa3zoBaHue (YHKIIMOHAJIBHBIX IPOU3BOJHBIX KapOOHOBBIX KHCIIOT. Peaknum
sTrepupuKanum. AHIUIAPUIbI KAPOOHOBBIX KUCJIOT, UX MOJYyYE€HHUE U IIPUMEHEHHUE.

Cnoco0b1 mosiyuyeHusi KapOOHOBBIX KHCJOT. OTAesibHbIE NMPEACTABUTEN U HX
3HayeHue. OOmmMe cooco0bl TIOJYYCHHSI: OKHCIICHHE aJIKaHOB, AaJIKCHOB,
IIEpBUYHBIX CIHMPTOB, aJbAETUI0B. BarkHeilnime npeacraBuUTeId KapOOHOBBIX
KHUCJIOT, UX OHoJorudeckasi pojib, cnenudruyeckrue criocoObl NOJIyUeHHsI, CBOMCTBA
M IIPUMEHEHHE MYPaBbUHOM, YKCYCHOH, HaJbMHUTHHOBOM W CTEapUHOBOW,
AKpWUJIOBOM W  METAaKpPUJIOBOW; OJIEMHOBOM, JIMHOJIEBOM W JIMHOJICHOBOW;
aBeJIeBOM;, OEH30MHON KHCJIIOT.

Caosxknble 3¢upbl. CTpoeHMe W HOMEHKJATypa  CJHO0XXHBIX  3(UpPOB,
ME>KKJIacCOBasi HM30MEpHsI C KapOOHOBBIMU KucJIOoTaMU. CHocoObl IOJIydYeHUS
CIIOKHBIX 3¢UpoB. OOPaTUMOCTh peaKIIUU dTePUPUKAIINN U PAKTOPHI, BIIUSIOIIAC
Ha CMEIIEHHE paBHOBECHS. ObpazoBanue CJIO>KHBIX MoJAN3(UPOB.
[MonmusTunenrepedranar. JlaBcan kak OpeACTAaBUTEb CHUHTETUYECKHUX BOJIOKOH.
XUMHUYECKHE CBOMCTBA U IIPUMEHEHHE CIIOYKHBIX d(PHUPOB.

Kupbl. JKupsr kak ciiokHbie 3¢upbl TiMuepuHa. KapOoOHOBBIE KHCIOTHI,
BXOJSIIIIUE B COCTAB >KUPOB. 3aBUCUMOCTh KOHCHCTEHIIMM >KUPOB OT UX COCTaBa.
XHMMHWYECKHE  CBOMCTBA JKHPOB. THUAPOJM3, OMBUICHHE, T'HIPHUPOBAHHUE.
Buonoruyeckast pojib >KUPOB, UX HCIOJIb30BAHUE B OBITY U HPOMBIIIJIEHHOCTH.

Conmm  kapOoHoBbIX KuHcJOT. Mpbuta. CoocoObl  MOJYYEHHSI  COJIEHM!:
B3aUMoOJieHicTBUE KapOOHOBBIX KHCJIOT € MeTajlaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBAHUSIMHM, COJISIMU; IICJIOYHOM THAPOIU3 CIOXKHBIX 3(UpOB. XHUMHYECKUE
CBOMCTBa coJiell KapOOHOBBIX KMCJIOT: THJAPOJIM3, pEaKIMW HWOHHOro oOMeHa.
Mpbu1a, CyHIHOCTH MOIOIIETO JercTBHUsi. OTHOIIEHHE MbIJIa K >KECTKOM BOJE.
CuHTeTHueckue motoime cpeacrBa — CMC (metepreHTbI), UX TPEUMYIIECTBA U
HEIOCTAaTKH.

Aemoncmpauyuu

3HAKOMCTBO C (PU3HMYECKUMH CBOMCTBAMH BaXKHEHUIIIUX KapOOHOBBIX KHCJIIOT.
Bosronka 0eH30MHOM KUCIOTHI.

OTHOIIEHUE PA3JIMYHBIX KapOOHOBBIX KHUCJIOT K BOJIE.

CpaBHenue pH BOIHBIX pPacTBOPOB YKCYCHOW MU COJISTHOM KHCJIOT OJMHAKOBON
MOJISIPHOCTH.

INTonmyyeHue NpUSITHO NAaXHYLIETO CJIOXKHOIo 3dupa.

OTHOILLIEHHE CJIIMBOYHOIO, IIOJCOJHEYHOI'0, MAIIMHHOIO MaceJ U MaprapuHa K
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OpOMHOI BOJIE U pacTBOPY IMEpMaHTaHaTa KaJIusl.

Jlabopamopnsie onbimul

BzaumopeilictBue pacTBopa YKCYCHOM KHMCJIOTHI C MarHueM, OKCHJIOM IIMHKA,
runpokcusiom >kesesa (I11), pactBopom kapboHaTa Kajivsi U cTeapara Kajlus.

O3HakoMJIeHHE ¢ 00pa3laMu CIIOXKHBIX 3(QHUPOB.

OTHOILIEHUE CIIO>KHBIX 2(PUPOB K BOJE U OpraHUYECKHUM BeniecTBaMm. BriBegenue
>KUPHOTO MsITHA C MOMOIIBIO CIOXKHOTrO 3¢pupa. PacTBOpUMOCTh >KUPOB B BOJIE U
OPTaHUYECKHUX PACTBOPHUTEIISIX.

CpaBHEHHE MOIOIIUX CBOMCTB X03sIMCTBEHHOTro MbLIa 1 CMC B >KeCcTKOUM BojeE.
IlpaxkmuuecKkue 3auamus

PactBopuMOCTh pa3nUUHBIX KapOOHOBBIX KHUCJIOT B Bojae. B3aumoneiicTBue
YKCYCHOM KHCJIOTBI ¢ MeTajuiaMu. llojydyeHue wu30aMHIIOBOTO 3(upa yKCYCHOM
KHCJIOTHI.

CpaBHeHHE CTENIEHU HEHACBIIIIEHHOCTHU TBEPAOrO M KHUJIKOTO >KUPOB. OMbLICHHE
kxupa. [lonydyeHue MblJIa U HU3y4YEHHE €ro CBOMCTB: MEHOOOpa30BaHUSI, PEAKIUM

HMOHHOTIO O6MeHa, TruapoJjin3a, BbIACJIICHUA CBO6OZ[HI>IX JKUPHBIX KHUCJIOT.

2.10. Venesoown:

Ilousitue 06 yraesoaax. Kiaccudukanust yriaeBogoB. MoHo-, 1aU- U
noJincaxapujbl, MPEJICTABUTEIIN KaXKJI0W I'PYIIIbI YTIJIeBOAOB. buosiornueckast pojib
YTJIEBOJOB, X 3HAUYCHUE B >KU3HU YeJIOBEeKa U oOI1IecTBa.

Monocaxapuabl. CTpoeHHE M OINTHYECKass HW30MepHUsi MOHocaxapuaoB. HMx
KJaccuuKaus M0 YHUCIIYy aTOMOB yTJIiepojia U NpUpoae KapOOHWIIBHOM T'pyNMbI.
dopmynsl @uniepa m Xeyopca sl U300pa’kK€HUsST MOJIEKYJI MOHOCaxapHJioB.
OtHeceHne MoHoOcaxapuJoB K D - u L - psany. BaxkHelnime nnpeacTaBUTEIN MOHO3.

I'moko3a, cTpoeHue ee MOJIEKYJIbl U (u3udeckue cBoiicTBa. Tayromepus.
XUMHUYECKHUE CBOMCTBA  IJIIOKO3EI. peakouu 1o alBJICTUAHOW  Trpynne
(«cepeOpstHOTO 3epkajia», OKHCJICHHE a30THOW KHCJIOTOHM, THUIAPHUPOBAHUE).
Peakuuu riaoKo3bl KaK MHOTOQTOMHOIO CHUPTA: B3aMMOJIEMCTBUE TIIIOKO3bI C
runpokcugoM menu (I1) mpu koMHaTHOUM TemIiepaType U HarpeBaHUH. Pa3inyHbIe
TUTIBI  OposkeHust  (COUPTOBOE, MOJIOYHOKHCIIOE). [JIroko3a B HOpHPOE.
Buosoruyeckast poib W TOpPUMEHEHWE TIIOKO03bl. DOpyKTo3a Kak H30MeEp
rIoKo03bl. CpaBHEHHUE CTPOCHUSI MOJIEKYJIBI U XUMHYECKUX CBOUCTB TIIIOKO3BI U
bpykTOo3B1. PpyKTO3a B IPUPOJIE U €€ OMOJIOTHUYECKAsT POJIb.

ITenTo3pl. Pubo3a u ne3okcupubo3a KakK MOPEACTABUTEIIM aJIbJOIIEHTO3.
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CtpoeHue MOJIEKYI.

Jducaxapuabl. Crtpoenmne aucaxapuiaoB. Croco®0 COUYJIEHEHMUsI  IIMKIIOB.
BoccranaBnuBawmme W HE BOCCTAaHABJIMBAIOIME CBOMCTBA JMCaxapUIoB Kak
CJIeACTBHUE cOudJIeHEHUs LukJa. CTpoeHuMe W XHMHUUYECKHUE CBOMCTBA caxapo3bl.
TexHoJIOrM4ecKrue OCHOBBI IIPOM3BOJCTBA caxapo3bl. JlakTo3a M ManbpTo3a Kak
U30MEPBI caxapo3bl.

IMonucaxapuabl. OO0miee cTpoeHHe 1noaucaxapusioB. CTpoeHHE MOJIEKYJIbI
KpaxMmajla, aMujo3a M aMHIONeKTHH. Pdusmuyeckue CcBOICTBA Kpaxmaja, €ro
HaxO0XXJ€HUEe B TIpUPOJE ¢ OHWoJIoTUYecKasi poJib. [nmkoreH. XWMHUECKHUE
cBoiicTBa Kpaxmaiaa. CTpoeHHE »IJIEMEHTApHOI'0 3BEHa LEeJUII0JIO3bl. Biunsinue
CTPOCHMsI IIOJJMMEpHOM 1ienmd Ha (QU3MYEeCKHe W XMUMHUYECKHE CBOMCTBa
LEeJUII0JI03bl.  ['maponm3  1mesno03bl, 00pa30oBaHHE  CIHOXKHBIX  2(HUPOB ¢
HEOPraHWYECKUMH M OpraHMYecKUMU KucaotaMu. IloHsitTue 00 HMCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IlIeJIKe, BUcko3e. HaxoxkieHue B nipupojie U Ouojiornyeckast
poJIb L1eJUI0J103bl. CpaBHEHHE CBOMCTB Kpaxmalia U LEJIJII0JI036I.

Aemoncmpayuu

OO0pa31ibl yriIieBOJI0B U U3JICJIUN U3 HUX.

ITomyuenue caxapara KajdblMsl W BBIICJIEHHE caxapo3bl W3 pacTBopa caxapara
Kajiblus. B3auMoneicTBre TITI0KO3bI ¢ PYKCUHCEPHUCTON KHUCIOTOM.

OTHoOIlIEHHE PacTBOPOB caxapo3bl U maibTo3bl ¥ CU(OH), npwm HarpeBaHUM.
O3HakomiieHHE ¢ (PU3NYECKUMH CBOMCTBAMM Kpaxmalia U 11eJIto103bl. Habyxanue
LEJJIIOJIO3bl U KpaxMajia B BOJE.

ITonyyenue TpuHUTpaTa LEII0I03bl. KOJIJIEKIIMS BOJIOKOH.

Jlabopamopnwvie onvimuot

O3HakoMJIeHHE ¢ (HU3UYECKHUMH CBOMCTBAMHU TIIIOKO3bI (anTedHasl YITaKOBKa,
Tabnerku). KMCIOTHBIN THAPOIIU3 caXapo3Hbl.

3HaKOMCTBO ¢ o0pa3liamMH MoJucaxapH/ioB.

O6Hapy’keHHe Kpaxmajia C IOMOIIbI0 KadyeCTBEHHOM peakliuu B Menae, XJjeoe,
Horypre, MaprapvuHe, MaKapoOHHBIX U3JIEIUSIX, KpyHax.

Ilpakmuueckue 3anamus

Peakiust «cepebpstHOTro 3epKajia» TJIIOKO3bl. B3anMoaelcTBHE TJIIOKO3BI €
ruapokcuaom meau (1) mpu pazauaHbBIX TeMIiepaTypax.

JlelicTBe aMMHA4YHOIo pacTBOpa OKcHjaa cepebpa Ha caxapo3y. OOHapy>keHHe

JJaKTO3bl B MOJIoKe. JleiicTBue Moaa Ha KpaxMaJl.
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2.11. Amunsl, amunoxucsromel, 6eaKu

Knaccupukanuss m u3omepusi amuHoB. [lousstue 006 ammuax. llepBuunsle,
BTOPUYHBIE UM TpeTH4YHble aMuHbl. Kilaccupukaiyss aMHHOB IO THOY
YTJIEBOAOPOAHOIO paauKaja WU 4HCJIy aMHUHOIPYII B MoOJeKyJie. ['oMmosornueckue
psiibl IIpeledbHbIX aludaTUYeCKUX M apoMaTHYECKUX AaMHWHOB, H30MEpHUsl U
HOMEHKJIaTypa.

XuMH4YecKHe CBOMCTBA aMHMHOB. AMUHBI KaK OpraHMYeCKHE OCHOBAHUS, HX
CPaBHEHHE C aMMHAKOM U APYTHMMU HEOPraHUYECKUMH OCHOBAaHUsIMHU. CpaBHEHHE
XHUMHUYECKHUX CBOMCTB ajlu(paTHUECKUX M apoMaTHYEeCKUX aMHUHOB. OOpa3oBaHHE
aMUJ0B. AHMJIMHOBBIE Kpacutenu. IloHsiTHE O CHHTETHYECKUX BOJOKHAaX.
[Tonmmamuabl U IOJIMAMUIHBIE CUHTETUYECKHUE BOJIOKHA.

IIpumenenue u mnoJuydyeHue amuHoB. [lomyuenune ammuoB. Paborer H.H.
3UHHHA.

AMuHOKHUCIO0THI. [loHsiTHe 00 aMHHOKHCIIOTaX, HMX KjaccupukKauus Hu
CTPOCHHUE. OnTuueckast HU30MEpUsI 0.-aMHUHOKHUCJIIOT. Homenkinarypa
AMHUHOKHUCIIOT. J[BOMCTBEHHOCTHh KHMCJIOTHO-OCHOBHBIX CBOMCTB aMHWHOKHWCIIOT M
ee npuuuHbl. bunoasspHeie noHbl. Peaknyun koHaeHcanuu. IlentuaHast cBsA3b.
CuHTeTHYEeCKHE  BOJIOKHA:  KampoH, »dHaHT. Kiaccudpukamusti BOJIOKOH.
I[TonyuyeHrne aMMHOKMCIIOT, UX NPUMEHEHHUE U Onoaornyeckast QyHKIIHSI.

beaku. benkum kak npupoansle noaumepsl. IlepBuunasi, BTOpHUYHasA,
TPETUYHAsI U YETBEPTHUUYHASI CTPYKTYpPHhI 0eIK0OB. PUOPHUIISIPHBIE U TIO0YJISIpHBIE
O6enku. XMMHUECKHE CBOMcTBa O€JIKOB: TOpeHHe, JeHaTypalusi, THIAPOJIU3,
KadecTBeHHbIC (I[BETHBIC) peaKIMu. buogornyeckue QyHKIIHU OCJIKOB, WX
3HaueHue. bernku kak komMnoHeHT nuiu. [Ipobdiema 0esIKOBOTro rojogaHust U MyTH
€€ pelIeHUsI.

Aemoncmpayuu

dusnyueckue CBONMCTBA METHJIAMHHA. arperatHoe COCTOsIHWE, IIBET, 3arax,
OTHOIIIEHUE K BoJie. [ 'opeHrne MmeTuiIaMHuHa.

BzaumopeiictTBue aHWJIMHA W METWJaMHMHaAa C BOJOWM M  KHUCJIOTaMH.
OxpamnBaHue TKaHEW aHUJIMHOBBIMHU KPaCHUTEIISIMU.

O6napy>xkeHne (YHKOMOHAJBHBIX TPYyNII B MOJIEKyJaX aMHUHOKMCIIOT.
HeiliTtpanu3anust 1me1049u aMUHOKHUCIIOTOM.

HeiiTpanu3anusi KMCJIOTHI aMUHOKHUCIIOTOM. PacTBopeHne U oca>kaeHue OEJIKOB.

Jlabopamopnusie onvimui

HM3roTtoBjieHHE IIApPOCTEP>KHEBBIX M O0BEMHBIX MOJEIEH H30MEPHBIX aAMHUHOB.
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PactBopenune 6enKOB B BOJIE U UX KOATyJISITIUSI.
Ob6Hapy>keHUe 0enka B KypHHOM SIHIIE 1 MOJIOKE.
IlpakmuuecKue 3ansamus

Jenarypanust 6eika. L[BeTHbIE peaKIUU OCIIKOB.

2.12. Azomcooepacawue cemepoyuriudecKrue coeOUuHeHus.

HymeuHoeble Kucsionisl

HyxkiaenHnoBble KkuCJ0TBI. HykijenHOBbIE  KHUCIOTBI KaK  IIPUPOJHBIE
noaumepsl. Hykneoruasl, wux crtpoeHue, npumepsl. ATDO® u AP, wux
B3aUMONpPEBpALICHHUE U POoJib 3TOro mnpouecca B npupojae. Ilonstue JJHK n PHK.
Crpoenue JIHK, ee mepBuuHass u BTopuuHasi cTpykrypa. Padorer ®. Kpuka u /I.
Yorcona. KomMmieMeHTaApHOCTb a30TUCTBIX oOcHoBaHuM. Pernukanusa JIHK.
Oco6ennoctu crtpoenuss PHK. Tumet PHK w wx Ouonormyueckue QyHKOHH.
[Tousitue o TpomuHoMm kojae (kKomoHe). BbuocumHTE3 Oelka B JKHUBOW KIICTKE.

I'ennast wH>KeHepust W OuoOTexXHOJIOTHsI. TpaHcreHHble GOPMBI pacTeHUU U

JKUBOTHBIX.
Aemoncmpayuu
Monenn MOJIEKYJI BAKHEUIINX reTePONHKIIOB. Konnexkuus

reTePOLMKIIMYECKUX COeAMHEHUM. /leicTBUE pacTBOpa NUPHUIAMHA HAa WHIUKATOP.
B3aumoericTBre nmupuarHa € COJISTHOM KHUCIOTOU.

Mopens wmonekyiabl JHK, pemoHcTpanusi npuHOUna KOMIUJIEMEHTAPHOCTH
a30THUCTBIX OCHOBAHHM.

O6pas31bl TpOAYKTOB MUTAHUSI U3 TPAHCTE€HHBIX (OPM pACTEHUM U >KUBOTHBIX.
JlekapcTtBa W mnpenaparbl, HU3rOTOBJEHHBIE METOJAMU T'€HHOW MWH>XEHEpUU U
OMOTEXHOJIOTHH.

Jlabopamopnuuiit onbim

HN3rotoBiieHne OOBEMHBIX W MIAPOCTEP>KHEBBIX  MOJIEJIE  a30THCTBIX

TCTCPOLIUKITIOB.
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ITpumepnbie Tembl pedepaToB (JIOKIIAI0B), MHIAUBH YA TbHBIX

IIPOCKTOB
1. buorexHonorusi U reHHast HH>XKeHepust — texHosgorun XXI| Beka.
2. HaHOTexXHOJIOTHMS KaK IIPUOPUTETHOE HAIIPABJICHHUE pPa3BUTHUSI HAYKH U
3. npousBojacTBa B Poccuiickon denepainu.

3. CoBpeMeHHBIE METOAbI 00e33apa>KUBaAHUST BOJIbI.

4. A0TpOIHsI METAJLJIOB.

5. XKu3np u nesrenpHocth .M. Mennaeseena.

6. «ITepunonmueckomMy 3aKOHY OyayIlee HE TPO3UT Pa3PyLICHUEM...»

7. Cuare3 114-ro aneMeHTa — TPpUYME POCCUUCKUX (DU3UKOB-SIICPIITUKOB.

8. U3oTonkl Bogopoa.

9. Mcnonp30BaHUE PAIMOAKTUBHBIX U30TOMNOB B TEXHHUYECKHUX IIEIISIX.

10. PeHTreHOBCKOE H3JIyY€HHE U €ro HMCIOJIb30BaHME B TEXHHUKE M MEIUIINHE.

11. IIma3zma — 4yeTBEpPTOE COCTOSIHHE BELIIESCTBA.

12. AmopdHbie BeriecTBa B IIpUpPoAe, TEXHUKE, OBITY.

13. Oxpana okpy>kawlleil cpeabl OT XHMMHYECKOro  3arpsi3HEHUs.

KonnyuecTBeHHBIE XapaKTEPUCTHUKH 3arpsI3HEHUSI OKPY KAIOMIEH Cpeibl.

14. TlpuMmeHeHue TBEPAOTO U ra3oobpa3Horo okcuaa yriepoaa (1V).

15. 3amuTa 030HOBOI0 3KpaHa OT XMMHUYECKOT0 3arpsi3HEHUSI.

16. I'pybonucnepcHbIE CHCTEMBI, UX KjJacCUPUKAOHUsI M HCIIOJIb30BAaHHUE B
npodecCHOHATBLHOMN JIESITEIIbHOCTH.

17. KocmeTnueckue reju.

18. MuHepasibl U rOpHBIE HNOPOJbI Kak OCHoOBa JuTocdepbl. PacTBopbl BOKpYT

Hac. Tumel pacTBOpOB.

19. Boma kak peareHT W cpeaa QI XHMHYECKOro mpoiiecca. JKu3Hp #

nesitesibHOCTH C. AppeHuyca.

20. Bkyag OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPHUH DIICKTPOIUTHUYECKOM
JIMCCOLTUAIINH.

21. YcTpaHeHHMe »KEeCTKOCTH BOJIBI HA MPOMBIIIIJICHHBIX TIPEITTPUSI TUSIX .

22. CepHast KHCIIOTa — «XJIe0 XMMHYECKON MPOMBIIIJICHHOCTHY).

23. Ucnonp30BaHHUE KUCIIOT HA MPEANPUSITUSX PA3JIUUIHOI0 POUIIS.

24. OKCHJIBI U COJIM KaK CTPOUTEJIbHBbIE MaTepHUaIbl.

25. Uctopwmst rurica.

26. IToBapeHHast cOTb KaK XUMHUYECKOE CHIPHE.

27. MHOTONMUKHUH KapOOHAT KajlbLHsl: B NPHUPOJI€, B MPOMBILIIJIEHHOCTH, B OBITY.

28. Peakiuu TopeHus1 Ha MPOU3BOJCTBE U B OBITY.

29. BupryajipHOE€ MOJECIIMPOBAHME XHUMHYECKHUX MPOIIECCOB. DIEKTPOIH3

PacTBOPOB PIEKTPOIIUTOB.

30. DIeKTPOIU3 PaACHIIABOB AJIEKTPOJIUTOB.

31. IIpakTHueckoe IIpUMEHEHHE 3JIEKTPOJIN3a: paduHUpOBaHUE,

rajJbBaHOMJIACTHUKA, raJIbBAHOCTETUSI.

32. UcTtopusi MOJIy4YeHHUsI U TIPOU3BOJACTBA AJIIOMHUHMUSI.

33. DHeKTpoJIMTHYecKOoe TojJgydeHue u paduHupoBanue wmeau. Kusup u

nessrenbHOCTh . [[PBH.

34. Ponp MeTamJioB B HCTOPUU YEJIOBEUECKOM IMBUIM3anMu. HMcropus
OT€YECTBEHHOW dYepHOW MeTauryprud. CoOBpEeMEHHOE MeTaJUIyprudeckoe
IIPOU3BO/JICTBO.

35. HcTopust oTedecTBEHHOW MBETHOW METaJLUTypruu. Pojib METaJIIOB M CTUIABOB B
Hay4YHO-TEXHUYECKOM Iporpecce.

36. Koppo3ust MeTaioB U CIIOCOOBI 3aIIUTHI OT KOPPO3UH.

37. Poskaaromue cojii — TajJIoreHbl. ICTOpHsT MIBEICKOH CITHYKH.

38. Hcropusi BOBHUKHOBEHHSI U Pa3BUTUsI OpraHuyeckoil xumuu. JKu3zHp u

nesitesibHOCTH A. M. ByTieposa.

39. ButanusM u ero Kpax.

40. Ponpb OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHHHM W pPa3BUTHH MHPOBOM
OpPraHHUYEeCKON XUMHU.

41. CoBpeMeHHBbIE NPEACTABICHUSI 0 TEOPUM XUMHUYECKOI0 CTPOCHUSI.
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42. DKOJIOTUYECKHUE aCHEKThI UCIIOJIb30BAHUS YTIIJIEBOJIOPOIHOTO CHIPHS.

43. DKOHOMHYECKHE AaCMEKTHhl MEXIYHAapOJHOTO COTPYJAHHYECTBA IO
HWCHIOJIB30BAHUIO YTJICBOJOPOJHOTO CHIPHS.

44. Nctopusi OTKPBITHUSI B pa3pabOTKH Ta30BBIX U HEPTSAHBIX MECTOPOKICHUI B
Poccuiickoit denepanuu.

45. XuMust yTiIeBOJOPOIHOIO CHIPbsI B MOsI Oyaymiasi podeccusi.

46. YTJIeBOJOPOIHOE TOILUIUBO, €TI0 BHUJIBI U HA3HAUCHUE.

47. CHHTEeTHYECKHE KaydyKH. UCTOPHsI, MHOTOOOpa3ue U MNEPCIEKTUBHI.

48. Pe3MHOTEXHHWYECKOE NPOU3BOJCTBO M €r0 pOJIb B HAYYHO-TEXHHUYECKOM

nmporpecce.

49. Hedptr u ee TpaHCOOPTHPOBKA KaK OCHOBAa B3aWMOBBITOJIHOTO
ME>KIyHapOJHOTO COTPYAHUYECTBA.
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOI

AEATEJIbHOCTU CTYZIEHTOB

Conep:xanue
o0yyeHus

XapakTepUCTHKA OCHOBHBIX BH/IOB JIESITEJIbHOCTH CTYJA€HTOB (HA YPOBHE
yueOHBIX JIeHCTBHI)

Baskneimmue
XHMHYECKHue
MOHSTHUSA

YMeHue 1aBaTh OIIPEIeIICHUE U OTIEPUPOBATH CIIETYOITNTMH
XUMHYECKUMH TTOHSITUSIMUA .

BEIIIECTBO, XUMHUYECKHUU JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIC
aTOMHAasI U MOJIEKYJIIpHasi Macchl, MOH, aJIJIOTPOITHST, ©30TOIIHI,
XUMHUYECKasl CBSI3b, DJIEKTPOOTPUNATEIIBHOCTD, BaJICHTHOCTD, CTETIEHb
OKHWCIJICHH ST, MOJIb, MOJISIpHASI Macca, MOJISIPHBIN 00beM Ta3000pa3HbIX
BEIIIECTB, BEILIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUSI,
PacTBOPHI, AJIEKTPOIJIUT U HEIJIIEKTPOJIUT, FJIEKTPOJIUTHUECKAST
JICCOUAIU s, OKMCIIUTEJIb U BOCCTAHOBUTEJIb, OKUCIICHHUE U
BOCCTAHOBJICHHE, TEIJIOBON 2(P(PEKT peaKuu, CKOPOCTh XUMHUUIECCKOMH
peaknuu, KaTajaus3, XUMUYeCKOe paBHOBECHE, YTJIEPOAHBIN CKEJIeT,
(yHKIIMOHAaILHAS TPYTITIA, U30MEPHSI, TOMOJIOTHSI

OcHOBHBIE
3aKOHLI XUMHH

dopmynupoBaHNe 3aKOHOB COXPaHEHUsI MacChl BEIIIECTB U ITIOCTOSITHCTBA
cocTaBa BEIIECTB.

YcTraHoBKa MPUYUHHO-CIISICTBEHHOM CBSI3U MEYKTY COJEP>KaHUEM dTUX
3aKOHOB U HATUCAHUEM XUMHUYESCKUX (POPMYJIT MU YpaBHEHUN.
YcTaHOBKA 3BOJIIOLIMOHHOM CYIITHOCTH MEHAEIIEECBCKOU U COBPEMEHHOM
popmyTupoBOK nepuonyeckoro 3akona J[. M. Mennaeneena.
O0BbsicHeHHEe (PU3UUECKOTO CMBICIIA CHMBOJIHUKH TIEPUOINTYECCKOMN
TaOJTUITBI XUMHYECKUX d1eMeHToB [[. V. Meunnemeera (HOMEpPOB
3JIEMEHTA, ePUo/ia, TPYIIbl) U YCTAHOBKA IIPUYHUHHO-CIICACTBECHHOMN
CBSI3M MEYK/Iy CTPO€HHEM aToMa M 3aKOHOMEPHOCTSIMHA U3MEHEHUS
CBOMCTB DJIEMEHTOB M 00pa30BaHHBIX UMH BEIIECTB B IEpHUOAAX U
rpynnax. XapakKTepHUCTHUKa JI€eMEHTOB MaJIBIX B OOJIBIITHUX TIEPHUOI0B
0o ux mnosiokeHuio B Ilepuonnueckoii cucreme /. 1. Menneneera

OcHoOBHBIC TeOpUH
XUMHH

YcTraHOBKA 3aBHCUMOCTH CBOMCTB XUMHUUYCCKUX BCIICCTB OT CTPOCHUA
aToOMOB 06pa3y1-OH_II/IX X XUMHUYCCKHUX 2JICMCHTOB. XapaKTepI/ICTI/IKa
Ba>KHEHINNX THIIOB XUMUYECKHX CBSI3CH 1 OTHOCUTEIIBHOCTH DTOM
THUITIOJIOTHUH .

OOBsICHEeHHE 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUST
KPUCTAJUIUYECKHUX PEUIETOK.

DopMyIUPOBKA OCHOBHBIX TT0JIOKEHUIM TEOPUM IJIEKTPOJIUTUUECKON
JIUCCOIIMAIIMU U XapaKTEPUCTUKA B CBETE 3TOU TEOPHUH CBOUCTB
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHU M.

DdopMynupOBKa OCHOBHBIX ITOJIOKEHUM TEOPUN XUMHUYECKOTO CTPOCHU S
OPTaHUYECKUX COCAUHEHUM U XapaKTEPUCTUKA B CBETE ATOU TEOpUH
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUN
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BaskHelmmue
BelllecTBa U
MaTepHuaJIbl

XapakTepuCTHKa COCTaBa, CTPOCHUSI, CBOMCTB, ITOJTYUCHUS U IIPUME-
HeHust BakHeux metaiutoB (1A u Il A rpyninm, amoMuHus, kejesa, a B
€CTECTBEHHO-HAYYHOM TIPOdHIIC U HEKOTOPHIX 0-3JIEMEHTOB) U HUX
COCIUHCHUM.

XapaKTepHUCTUKA COCTaBa, CTPOCHUSI, CBOMCTB, MOJIYYECHUST U
npumeHenust Baxxkueumux Hemerauios (VI A, VIIA, VIA rpyn, a
Tak>ke azora u pochopa, yriepoaa v KpEeMHHsI, BOIOPOIa) U UX
coeuHEHUN. XapaKTEepUCTUKa COCTABa, CTPOCHMSI, CBOMCTB, NOJIYUECHUST
M IPUMEHEHU ST BAYKHEHUIITNX KJIACCOB YTJICBOAOPO/IOB (aJIKAHOB,
MHUKJIOAJIKAHOB, aJIKEHOB, aJIKMHOB, apEHOB) M X HanOOJIee 3HAUNMBIX B
HAPOIHOXO3SIMCTBEHHOM TLTAHE MIPEJCTaBUTEIICH . AHAJIOTUYHAS
XapaKTEePUCTUKA BAXKHSHUIIIUX MPEACTABUTEIICH NPYTrUX KJIACCOB
OpraHuYeCKUX COCAUHCHUI . METaHOJIa U dTAHOJIa, CJIOYKHBIX 3(HUPOB,
KUPOB, MBLT, albJAeTu10B ((opManbaerua0oB U areTaabaeruaa),
KETOHOB (areToHa), KapOOHOBBIX KHUCIIOT (YKCYCHOM KUCIIOTHI, 15T
€CTECTBEHHO-HAYYHOT'0 TTPOMHIISI IPEACTABUTEIICH NPYTUX KIIACCOB
KHCJIOT), MOHOCaxapua0B (IJIF0K03bI), TUcaxapuaoB (caxapos3sl),
noJincaxapuioB (Kpaxmasia U [eJUTI0I03bI), aHUJINHA, aMUHOKHCIIOT,
0EITKOB, UICKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH, Kay4yKOB,
IIacTMacc

XuMH4YeCcKu
A3BLIK U
CHMBOJINKA

Hcnonp30Banue B yaeOHOU 1 mpodecCHOHaTbHOU A TEIIbHOCTH
XAMHUYECKUX TEPMHUHOB U CUMBOJIHUKH.

HazBaHnue n3y4yeHHBIX BELIECTB 110 TPUBUAJIBHON UJIU MEKAYHaApPOIHON
HOMEHKJIAType U OTpa’>KEHHE COCTaBa 3THUX COCAUHEHHUH C IOMOIIBIO
XUMHUYIECKUX (POpPMYIT.

OTpa’keHne XUMHUYECKHUX ITPOIIECCOB C TIOMOIIIbIO YPaBHEHU
XUMHYECKHX peaKLIni

XumMmuyeckue
peakuuu

OO0BsicHEeHHE CYIIIHOCTH XUMHYECKHUX MporeccoB. Knaccudukaimst
XUMHUYECKUX PEAKIIUH T10 pa3JIUYHBIM NPU3HAKAM: YHCIIy U COCTaBy
NPOAYKTOB U peareHToB, TeruioBoMy 3G ¢deKTy, HanpaBJIeHUIo, (ase,
HaJIMYUIO KaTaJIn3aTopa, U3MEHEHHUIO CTEIIEHE OKUCIEHUS DJIEMEH-TOB,
00pa3ylolnx BelIecTBa.

YcTaHOBKA MMPU3HAKOB O0MIET0 U PA3JIMYHOTO B TUTIOJIOTUU peaKIIUi
J1J1s1 HEOPTraHUYECKOU U OpraHUYeCKOU XUMUH .

Kitaccudukariys BeniecTB U MPOIEeCcCOB ¢ TOYKW 3PSHUST OKUCIICHU ST -
BoccTaHOBJIeHUsI. CoCcTaBI€HME YPAaBHEHUHN peaKIHil C MTOMOIIbIO
METO/ia PJISKTPOHHOT 0 OaiaHca.

OO0BsicHeHHEe 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU peaKIiny 1
MOJIO>KEHHUSI XUMHUYECKOT0 PaBHOBECHSI OT Pa3JIMUHBIX (PaKTOPOB

XHUMHYECKH
IKCMEPUMEHT

BrinoiHeHHME XUMHUYECKOI'0O OKCIICPUMCHTA B ITOJTHOM COOTBCTCTBUMU C
nmpaBujIaMmu 0€30I1aCHOCTH.

Ha6J'IIO,Z[eHI/I€, (1)I/IKC3_L[I/I$I " OIMMCAHUC PE3YyJIbTATOB IIPOBCACHHOT'O
OKCIICpUMCHTA

XumMuyeckast
MH(popMaLus

IIpoBeneHMe caMOCTOSITEIBHOTO TIOMCKA XUMHUYECKOW HH(POpMAITIH C
KCIT0JTb30BAHUEM PA3JTMIHBIX UCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX
U3JaHU, KOMIOBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MIHTepHeTa).
Hcnonmp30BaHME KOMIOBIOTEPHBIX TEXHOJIOTHU 1151 00pabOTKH U
rnepegayv XUMUYeCKOW HHOOPMAITHH U €€ TIPEJICTABICHHS B
pa3u4gHbIX hopmax
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PacueTnbl o

XAMHYECKHUM
¢popmysamMm u
YPABHEHUSIM

YcraHOBKA 3aBHUCUMOCTH MCIKAY KA4eCTBCHHON M KOJIMYCCTBECHHOM
CTOpOHAMMU XMMHUYCCKUX 00BEKTOB U IIPOIIECCOB.

Peiienue pacUYCTHBIX 3aJa4 10 XUMHWYCCKUM (l)OpMyJ'IaM U YpaBHCHHUAM

IIpoduiasHoe u
npo@peccuoHaAIbHO
3HAYMMOe
coaepskaHue

OO0BsicHeHNEe XUMHUYECKUX SIBJICHUH, IIPOUCXOASIIIINX B IPUPOE,

OBITY ¥ Ha TTIPOU3BOJICTBE.

OmnpeneneHne BO3MOKHOCTEH MMPOTEKaHNS XUMHUYECKUX ITPEBPAICHUH
B Pa3JIMYHBIX YCITIOBUSX.

Co0JroieHHe TIpaBUIJI IKOJIOTHYECKH TPAMOTHOT'O TIOBEJACHUS B
OKpY>KaloleH cpene.

O1eHKa BIHMSTHUSI XMMHUYECKOT0 3arpsI3HCHH ST OKPY KalolIeil cpeIbl Ha
OpTraHMU3M 4YeJI0BeKa U JIPYTrHe >KUBbIC OPTaHU3MBbI.

Cobronenue npaBuJI 06€30MMacHOT0 00paNIeHUs C TOPIOYUMHA U
TOKCHYHBIMHU BEIIECTBAMH, JIJA0OPATOPHBIM 000PYTOBAHHUEM.
IToaroToBKa pacTBOPOB 3aJaHHON KOHIICHTPAIINH B OBITY 1 Ha
MIPOU3BOICTBE.

Kputnueckast orieHKa JOCTOBEPHOCTH XMMHYECKONW HH(OpMAIINH,
MOCTYyTAMIEH U3 Pa3HBIX NCTOYHUKOB
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Y4eOHO-METOJNYECKOE U MaTepUaJIbHO-TEXHUYECKOE
oOecrnieueHHUeE MporpaMmMbl YyUeOHOM AHUCIHUILIUHBI « X MU ST

OcBoeHHEe TIpOrpaMMbl YYeOHOW JHUCIHUIUIMHBI «XUMHUS» TIpeArojiaracT HaJIu4due
KabuHeTa XMMHH C JlabopaTopueil W JabOpaHTCKOW KOMHATOM, B KOTOPOM HMEETCS
BO3MOYKHOCTH 00€CIIeYHUTh CBOOOJAHBIN AocTyn B MIHTepHET BO BpeMsi y4eOHOro 3aHSITHUS U
B IIepHoJ BHEYUYEOHOM JIesITeJIbHOCTH CTYJCHTOB.

[Tomenienue KabuHeTa YIOBJIETBOPSIET TpeOOBaHUSM CanurapHo-
SIHUACMHOJIOTHYECKUX IpaBuil U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHalleHO
TUMOOBBIM 00OpYyIOBAaHHEM, YKa3aHHBIM B HACTOSIIMX TpPeOOBaHHUSIX, B TOM YHCIE
CHeNMAJIN3UPOBAHHON y4ueOHOM MebOenpi0 M cpeacTBaMU OO0yYEeHHsI, JOCTATOYHBIMH JIJIsI
BBITIOJTHEHUSI TPEOOBAHUU K YPOBHIO TTOATOTOBKH 00YYarOIIIUXCSI.

B xkabuHeTre wuMeeTcs CEHCOPHBIM MOHOOJIOK, NOCPEACTBOM KOTOPOrO YYaCTHUKH
00pa30BaTEIILHOTO IIpoliecca MOTYT NPOCMATPUBATh BU3YaJIbHYIO MH(GOPMAIHIO TT0 XUMHUH,
co3/1aBaTh NPE3CHTAIINN, BHJIEOMAaTEepHUaIIbl U T.II.

B cocTaB yueOHO-METOIUYECKOTO0 U MaTePUATbHO-TEXHUYECKOT0 OCHAIIICHUSI KaOuHeTa
XUMHUHU BXOMSIT:

MHOTOQYHKIIMOHAJIBbHBIM KOMILJIEKC MPENnogaBaTes;

HMHTEpaKTHUBHAasI XUMHYEeCcKas jtjabopaTopusi;

HaTypajdbHbIe 00BEKTHhI, MOJICJIU, TPUOOPHI U HAOOPHI IJISI TOCTAHOBKH
JIEMOHCTPAIIMOHHOTO U YUEHUYECKOT0 YKCIIEPUMEHTA;

neyaTHbIe U YKPAHHO-3BYKOBBIE CpeJ/ICTBa O0OYUYEHUSI; CPEACTBA HOBBIX

UH(POPMAIITMOHHBIX TEXHOJIOTHUHA;

pPEaKTHBBHI;

MepPEeYHHU OCHOBHOW U JOMOJIHUTEIIBHOM Y4eOHOU JINTEepaTyphl; BCIIOMOTraTeILHOE

00opya0BaHUE U UHCTPYKIIUH,

OubnmuoTeuHbId QOH/I.

B 6ubmuoreunbrit GoHI BXOAAT YUEOHUKH U yueOHO-MeToandecKkre KoMIuieKTol (YMK),
pEeKOMEHJAOBaHHbIE WM JOOYIIEHHBIE JIsI HMCIIOJb30BaHUSI B TIpodeccCHOHaAIbHBIX
o0pa3oBaTeIbHBIX OpPraHu3alUsIX, peaJu3yoIIUuX o0pa3oBaTeIbHYI0 HOpOorpaMMy
cpenHero obiero oopazoBaHusi Ha 6a3ze OCHOBHOTO 00IIIeT0 0Opa30BaHUS.

Bbnbmuoreunsid (oH JOMOJTHEH CIIPABOYHUKAMHU, KHUTAMH JJIsI YTCHUST 110 XUMHUH.

B mponiecce ocBoeHMsT TporpaMMbl yU4eOHOM AUCHHUIITMHBI « XHUMUS CTYASHTHI UMEIOT
BO3MO>KHOCTB JIOCTYyTIa K 3JIEKTPOHHBIM Y4YE€OHBIM MaTepHaljiaM 110 XHMHH, UMEIOIIUMCS
B CBOOOJHOM J0CTyIie B ceTh MHTepHeT (JIEKTPOHHBIM KHHIraMm, IpakKTUKyMaMm, TecTaM,
martepuaiiam EI'D u ap.).
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PexoMmenanyemast mureparypa

JJ1s1 cTy 1IeHTOB

Epoxun IO.M., Kosanesa H.5. Xumust njst npodeccuii U cnenuaibHOCTEH
TEXHHUYECKOTO U €CTECTBEHHO-HAYYHOTO MPOGUiIeh: yUeOHUK ST CTYA. YIPEIKIACHUMN
cpen. npod. obpazoBanusi. — M., 2019.

Tabpuensin O.C., Ocmpoymos H.I'. Xumust nisi npodeccuii U crenuaIbHOCTEH
TEXHUYECKOro Mpopuiist: ydeOHUK JUIsT CTY. YUPEXKIACHHUM cpea. npod. odOpa3oBaHUSI.
— M., 2012.

Tabpuenan O.C., Ocmpoymos H.I., Ocmpoymosa E.E. u Op. XuMHUS I
npodeccuii U CreUaIbHOCTEH €CTECTBEHHO-HAYYHOT0 ONpoduisi: y4eOHUK JJIsI CTY/I.
yupeXaeHuu cpea. npod. oopazoBanusi. — M., 2012.

Tabpuensin O.C., Ocmpoymos H.I'. Xumusi nnst npodeccuii ¥ crnieiuaaibHOCTECH
COLIMATIbHO-PKOHOMHUYECKOTO W TyMaHHUTapHOro mnpoduiuei: ydeOHUK [JIsI CTY/I.
yUpekaeHuu cpen. npod. odpaszoBanusi. — M., 2012.

Tabpuensan O.C., Ocmpoymos H.I'., Cnaoxkoe C.A., [Jopoghpeesa H.M. IlpaKTUKyM:
y4e0. mocodure IJIst CTyA. YUpEeKAeHUU cpea. npod. odpa3zoBanusi. — M., 2012.

lTabpuensan O.C., Ocmpoymos H.I., Cnaoxoe C.A. Xumusi: mnocodoue s
noaroroBku K EI'D: yueb. mocobue miist cTya. yuperKJIeHUuu cpea. npod. odopa3oBaHUsI.
— M., 2012.

Tabpuenan O.C., Jlvicoea I''I. Xumusi. TecTbl, 3a7auu u YyIpa>KHEHUs: Yyueo.
mocoodue IJIst CTyA. YUYpeKAeHUuH cpea. npod. obpazoBanusi. — M., 2012.

Epoxun FO.M. Xumusi: 3amadyu M yIOpaKHEeHUsI: ydeb. nocobue st CTy.
yapeskaeHuu cpen. npod. odpazoanusi. — M., 2014.

Epoxurn FO.M. CO0pHUK TECTOBBIX 3aJlaHUM MO XUMHUH. ydebd. mocodbue JIst CTYy..
yapexxJieHul cpen. npod. odpazoBanusi. — M., 2014.

Epoxun IO.M., Kosaneea H.5. Xumust ajsi npodeccuii M crnenuajibHOCTEN
TEXHUYECKOTO TPOoGUIsi. DICKTPOHHBIA y4eOHO-METOIAMYECKUM KOMIIJIeKC. — M.,
2014.

Cnaoxoe C. A., Ocmpoymos H.I'., 'abpuenan O.C., Jlyxkvanoea H.H. Xumust nis
npodeccuii U CreUuaTIbHOCTeH TEXHHUYECKOro Mpoduisi. DIEeKTPOHHOE MPUIIOKEHHUE

(onekTpoHHOE yueOHOE U3aHue) JUIsI CTYA. YIPEXKJACHUH cpel. TTpod. oOpa3oBaHUSI. —
M., 2014.

Jls mpennogaBarests

denepanbHbli 3akoH oT 29.11.2012 Ne 273-d3 «0O6 ob6pazoBanuu B Poccuiickoit
deneparmun». [Ipukaz MwuHHcTepcTBa oOpa3oBaHWss W Hayku Pd ot 17.05.2012 Ne
413 «O0 yTBepKJaeHUH PeaepasbHOr0 IrocyJapcTBEHHOr0 o0pa3oBaTeIbHOI0 CTaHIapTa

cpenHero (IMoJHOro) o0IIero oopa3oBaHUs .

I[Mpuka3z MwunuctepcTBa obOpa3oBaHusi u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHMH wu3MeHeHUil B Ilpuka3z MwuHucTtepcTBa oOpa3zoBaHuss W Hayku PdD ot
17.05.2012 Ne 413 “0O0 yrTBepkJIecHHUH QelIepaTbHOTO TOCYJAapCTBEHHOTO
00pa30BaTeIbHOTO CTaHAApTa CpeaHeTo (MOJTHOT0) 00I1Iero oopa3oBaHus .

IMTucemo JlemapramMeHTa TOCYJIapCTBEHHOW TIOJIUTUKU B cdepe MOoArOTOBKHU
pabouux kaapoB u JIIO MwunaoOpHaykm Poccmm ot 17.03.2015 Ne 06-259
«PexoMeH1anmm 1Mo OpraHu3alliM MOJIyYeHHsSI CpeaHEero oOliero oobpa3oBaHUsI B
npeaesax OCBOCHHSI 0o0Opa3oBaTebHBIX MPOrpaMM CpeaHEero IMpodeccHoHaIbHOTO
obpa3zoBaHuss Ha 0a3e OCHOBHOro oO0OIIero o6pa3oBaHUSI C YYE€TOM TpeOoBaHUM
(benepanbHBIX TOCYyJIapCTBEHHBIX 00pa30BaTeJIbHBIX CTAaHAAPTOB MW IOJIydaeMou
npodeCcCUU MM CHEIUAIBHOCTH CPEIHETr0 MPOoPeCCHOHATIBLHOTO 00pa30BaHUS .

Tabpuenan O.C., Jlvicosa I'.I". Xyumusi: KHUTA AJIsI OIperiogaBaTelisi: y4ue0.-MeTOI.
mocooue. — M., 2012.

Tabpuensan O.C. u op. Xumust aist npodeccuii U CreruaaIbHOCTEH TEXHUYECKOTO
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npoduiist (3IEKTPOHHOE MTPUIIOKEHHE).

HNuTepHeT-pecypcesl

www. pvg.mKk.ru (omumnuana «Iloxkopu BopobbeBbl TOpbI»). WWW.hemi.wallst. ru
(O6pa3oBaTenbHBIF  calT JJIsi  IIKOJBHUKOB  «Xumusi»). Www.alhimikov. net
(O6paszoBaTeIbHBIN CAUT JISI IIKOJIBLHUKOB).

www.chem. msu.su (DsekTpoHHast OMOJIHMOTEKA 110 XUMUH).

www.enauki.ru (uarepHeT-uzgaHue UIst  yuuTeneit «EcTecTBEeHHBIE HaAyKN»).
www. 1september.ru (Merogmueckast razera «IlepBoe ceHTsiOpsi»). Www. hvsh.ru
(cxkypHai «XHUMUSI B LIKOJISY).

www. hij.ru (CkypHan « XUMHS U 5KU3HDBY).

www. chemistry-chemists.com (3JIeKTpOHHBIH >KypHaTT « XUMHUKH U XUMUS).
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