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1. IOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma y4eOHON IUCHUIUIMHBI «XUMHS» TpEAHA3HAYCHA IS W3YYEHUS
XUMHHA B  YYPEKICHHUU CpEIHEro Mpo(ecCHOHANIbHOrO 00pa30BaHUs, peaIU3yIOLIEM
00pa30BaTeNbHYIO MPOrPaMMYy CpeIHero (MOJIHOTO) o0mmiero oOpa3oBaHUs, MPH TOJITOTOBKE
KBAJIM(HULIHUPOBAHHBIX PA0OYMX M CIELUAINUCTOB CPEIHEro 3BEHAa TEXHUYECKOIro MpoQuis
oOyuenns: 23.01.03 Apromexanuk. Pabowas mporpamMma cocTaBjeHa Ha OCHOBE HPUMEPHOM
porpaMMbl y4eOHON AMCHUIUIMHBI «XHUMUS» JUISL CPEITHUX CHELHMAIbHbIX YUYEOHBIX 3aBEJCHUN
(Ha 0asze OCHOBHOrO 00mIero 00pa3oBaHWsl), MPEJHA3HAYCHHOW IS pealn3anuu ba3ucHoro
y4eOHOTO IJIaHa.

OcBoenne yueOHON TUCHMIUIMHBI «XUMHS» 0a3UpyeTcss Ha 3HAHUSAX OOyYaroIIUXCH,
IOJYYEHHBIX IpPU H3Y4YEHUM OUOJOTMYECKUX IPEeIMEeTOB, XMUMMHU, (GU3MKU, reorpaduu B
OCHOBHOM ILIKOJIE.

IIpu ocBoenun mnpodeccuii CIIO Texauueckoro npoduis B ['BIIOY MO «PameHckuii
KOJIJIEIK» XUMUS U3y4aeTcs Kak 0a30BbIid yueOHBIN mpeamer B oobeme 114 yacos.

HaumenoBanue paszenoB M TeM cooTBeTcTByeT IIpumepHoil mporpamme. Buecennble
M3MEHEHUS SBJISIOTCS HEOOXOUMBIMU AJIs ONITUMAIbHON pean3aluy y4eOHOro IlaHa.

Pabouas nporpamma  o0meoOpazoBaTeNbHOW — y4eOHOW — AMCHUIUIMHBL  «XUMHS»
paspabotana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obiero oOpa3oBaHwms, MPEIBIBISICMBIX K
CTPYKTYpE, COJEpXKaHHIO M pe3yJbTaTaM OCBOCHHS Y4E€OHOM IUCLUIUIMHBL «XUMHA», B
COOTBETCTBUH ¢ PeKoMEeHIaIMsIMH 10 OpraHU3alyy MOYYeHHs CPEAHEro 001mero oopa3oBaHus
B IIpeziesiaX OCBOEHUs 00pa30BaTENIbHBIX MPOrPaMM CPEIHEro NMpo(ecCHoHaNbHOTro 00pa3oBaHus
Ha 0a3e OCHOBHOTO o0Omero oOpa3oBaHus C ydeToM TpeOoBaHUI  (enepantbHbBIX
rOCYyJapCTBEHHbIX ~ 00pa3oBaTelbHbIX  CTAaHAAPTOB UM  MOJy4aeMol mpodeccuu  wiu
CIIELHUATLHOCTH  CpelHero mnpodeccuoHanbHOTO oOpa3zoBaHus (muceMo JlemaprameHTa
rOCyJapCTBEHHON MOJUTUKU B cdepe MOoAroroBku padounx kaapoB u JAIIO MwunobpHayku
Poccun ot 17.03.2015 Ne 06-259).

Conepxxanue paboueil mporpaMMmbl «XHMHUs» HalpaBI€HO HA JOCTHXKEHHUE CIETYIOLINX
LEJICH:

- (hopmupoBaHHe y 00yUaIOIIMXCS YMEHHS OLIEHUBATh 3HAUUMOCTh XUMHUYECKOT'O 3HAHUS JUIS
KaXKJ0r0 YeJIOBEKa;

- (opMHUpOBaHUE Y O0YyYarOIUXCs IETOCTHOIO MPEACTABICHUS O MHUpPE U POJIM XHMHUHU B
CO3/1aHUM COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHBI MUPA; YMEHHUS OOBSACHATH OOBEKTHI U
IPOLIECCHl  OKPYXKAIOIIEH  JEHCTBUTEIBHOCTH:  MPUPOJHOM,  COLMAIBHOM, KYIbTYPHOHU,
TEXHUUYECKOH Cpefibl, — HUCIOIb3Ys ISl 3TOr0 XUMUYECKUE 3HAHUS;

- pa3BUTHE Yy OOydaromMXcsi yMEHUH pa3nuyarte (akTbl W OLIEHKH, CpaBHUBATb
OLICHOYHBIC BBIBOJIBI, BHJETh WX CBS3b C KPUTEPUSIMH OIICHOK M CBS3b KpPUTEPUEB C
OTpeNIelIEeHHOW CHCTEMOM LeHHOCTeH, (opMynupoBaTb U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

- mpuoOpeTeHre OOYyJaroIMMUCS OMNbITa PAa3HOOOPAa3HOH JesITEeNbHOCTH, IMO3HAHUS U
CaMOIIO3HAHHUS; KJIIOYEBBIX HAaBBIKOB, HMMEIOIIMX YHHUBEPCAIbHOE 3HAUYEHHUE JUISl Pa3IM4HbIX
BUJIOB JICATENILHOCTU (HABBIKOB peEIIEHUS MpoO0JieM, MPUHATUS pelIeHHWH, MOMCKa, aHalu3a
u  o0paboTkm  WHpOpMANMK, KOMMYHHKATUBHBIX  HABBIKOB, HABBIKOB  HM3MEPEHHIA,
COTPYAHHUYECTBA, 0E30MacHOr0 OOpAaIleHUs] C BEIIECTBAMU B IIOBCEIHEBHOM KU3HH).

B paGouyro mporpaMMy BKJIIOYEHO COJEp>KaHUE, HaIpaBIeHHOE Ha (OPMUPOBAHUE Y
CTYZCHTOB KOMIIETEHIIMH, HeoOXxoaumbIX ais kayecTBeHHOro ocBoeHus OIIOIT CITO na Gasze
OCHOBHOTO 00111er0 00pa30BaHUsI C MOJIYYEHHEM CPETHEro oOIiero o0pa3oBaHMs; MPOTrpamMMbl
HNOJATOTOBKM  KBAIM(DULUMPOBAHHBIX  PabOYMX,  CIYXKALIMX, IPOrpaMMbl  IOATOTOBKH
criennanuctoB cpennero 38eHa (I[IITKPC, TITICC3).



2. OBIIASI XAPAKTEPUCTHKA YYEBHON JUCHOUTIIMHBI «XUMMUSI»

XUMHS — 3TO HayKa O BEIIECTBAX, UX COCTaBE U CTPOEHUU, CBOMCTBAX W MpPEBpAILCHUSX,
3HAYCHUHU XMMHUYECKHX BEIECTB, MAaTEPHAJIOB M IPOLECCOB B MPAKTHYECKOH AEATEIbHOCTU
YyeloBeKa.

Cogepxanne 00meo0pa3oBaTebHON Y4eOHOW TUCHUIUIMHBI «XWMHS» HAIpaBlIeHO Ha
YCBOGHHE O00Yy4aroIUMUCS OCHOBHBIX MOHSTHI, 3aKOHOB M TEOpUH XUMHH; OBIIAJCHUE
YMEHUSMH HaONI0aTh XMMHUYECKHE SBICHHSA, MPOBOJUTh XHMHUYECKUH HSKCIEPUMEHT,
MPOU3BOJIUTH PACUEThl HA OCHOBE XMMMUYECKHUX (DOpPMYIN BEIIECTB M ypPaBHEHUN XHUMHUYECKUX
peaKuui.

B npouecce uzydenus XxumMumn y oOydaromnxcsl pa3BUBAIOTCS MMO3HABATEIBHBIE UHTEPECH U
MHTEJUIEKTYaJIbHBIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM MPUOOPETECHUN 3HAHUHN 110
XUMHUM B COOTBETCTBUM C BO3HHMKAIOUIMMH >KM3HEHHBIMU MpOOJIeMaMU, BOCHUTHIBAETCS
OepekHOE OTHOUICHHST K NPUPOZe, MOHMMaHUE 3J0POBOTO 00pa3a >KHU3HH, HEOOXOAUMOCTH
MpeIyNnpexIeHus ABIECHUN, HAHOCAUINX Bpe 310POBbIO U OKpy»Katouieil cpeze. OHU OCBauBalOT
IpUEeMBbl TPAMOTHOTO, O€30IacCHOTO WCIOJb30BAaHUS XHUMHYECKHX BEUIECTB M MAaTepHajoB,
MPUMEHSIEMBIX B OBITY, CEJILCKOM XO3SHCTBE M Ha IPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHUH coJiepKaHHus 00IIe00pa30oBaTebHON y4yeOHOW AUCHMIUIMHBI IS
npoecCHOHANBHBIX ~ 00pa30BaTEIbHBIX OpraHU3alUd, peaTu3yIIIUX 00pa30BaTEIbHYIO
nporpaMMmy cpegHero obmiero oOpasoBanusi B mpenenax ocoeHust OITOII CIIO na Gase
OCHOBHOTO O00IIero o0pa30BaHUS, YUUTHIBAAaCh OOBEKTHBHAS PEAIbHOCTh — HEOOIBIION
00BbEM YacoB, OTIYIICHHBIX HA W3YYE€HHE XHMUU U CTPEMJICHHE MAaKCUMAIIbHO COOTBETCTBOBATH
uaesM  pasBuBatoiniero oOydenus. [loaToMy TeopeTHdyeckue BOIMPOCHI MaKCUMAJIbHO
CMEIICHBl K Hauyaly HW3yYeHHs] AMCUUIUIMHBI, C TEM YTOOBI TOCIEAYIOUIHA (aKTHUIECKUI
MaTepuai paccMaTpUBaJCs Ha OCHOBE U3YYCHHBIX TEOPHUH.

Peanuzanus nemyKTHBHOTO MOJXO/a K M3YYCHHIO XHUMHH CIIOCOOCTBYET PAa3BUTHIO TAKHX
JIOTUYECKUX ONepaluil MBIIUICHUSA, KaK aHallu3 U CHUHTE3, 0000IeHHe M KOHKpPETU3alus,
CpaBHEHHE U aHAJIOTHsI, CACTEMATH3alNs U KIACCH(PHUKAIMS U Ap.

W3ydyenrne xumMuu B NMpodecCHOHAIBHBIX 00pa30BaTENbHBIX OPraHU3ALMSIX, PEATU3YIOIINX
00pa3oBaTeNbHYI0 MPOrpaMMy cpefaHero oomero oOpa3zoBanusi B mnpezenax ocBoeHus OIIOIT
CIIO nHa 6a3e OCHOBHOrO OOIIET0 OOpa3OBaHHWs, UMEET CBOU OCOOCHHOCTH B 3aBHCHUMOCTU
oT npoduis nmpodhecCHOHATHFHOTO 00pa30oBaHUA. IJTO BBIPAXKAECTCS B COJEPKAHUHM OOYUYEHUS,
KOJINYECTBE 4YacOB, BBIIEISIEMbIX Ha M3y4YEHHE OTHAENbHBIX TEM MpOrpaMMbl, IIyOMHE HX
OCBOCHHMS  OOyJalOIIUMHCS, O0beME W  XapakTepe TMPaKTHUYECKUX  3aHATHH, BUAAX
BHEAYJAUTOPHON CaMOCTOSATENIbHOM pabOThI CTYJEHTOB.

Crermuduka W3y4eHUST XHMUU TIPH OBJIAJCHHA TPOPECcCHSIMH €  CHEIHATBLHOCTSIMH
TEXHUYECKOro Npoduisi oOTpakeHa B Kaxaod Teme pasgena «Copepxanue ydeOHOU
TUCHUTUTMHEY B pyOpuke «l[IpodmnbHble W  TpPOPEcCHOHANTBHO 3HAYUMBIE DJIEMEHTHI
COJepKaHUsA». DTOT KOMIIOHEHT pealu3yeTcs TIpH HHIAMBHIYalIbHOH CaMOCTOSTEIbHON
pabote oOyvaronuxcs (HanmucaHuu pedepaToB, MOATOTOBKE COOOIICHHI, 3aIIUTE MTPOCKTORB), B
nporecce y4eOHOM  JAEATeNbHOCTH TMOJI PYKOBOJCTBOM  IpenojaBaTens  (BBIIOJIHEHUHU
XUMHYECKOTO IKCIIEPIMEHTa — JITA0OPAaTOPHBIX OIBITOB M MPAKTUYECKHX paldOoT, peleHuH
NPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33aJa4  T. JI.).

B mporecce M3y4eHHsT XUMHH TEOPETHUYECKHE CBEICHUS OTOJHSIOTCS JIEMOHCTPALUSIMHU,
7a00paTOPHBIMHU OIBITAMH M TPAKTUYECKUMHU 3aHATUAMHU. 3HAYUTEITBHOE MECTO OTBOJUTCS
XUMHYECKOMY dKcrepuMeHTy. OH OTKpBIBaeT BO3MOXKHOCTH (DOPMHUPOBATH Yy OOYyJarOIIUXCs
crenuanbHble TpeAMETHbIE YMEHHUs: paboTaTh C BELIECTBAMH, BBIMOJHATH IPOCTHIE
XUMHYECKHE OIBIThI, YYUTh O€30MaCHOMY U OSKOJOTHYECKH TPAMOTHOMY OOpAaIeHHIO C
BEIIIECTBAMM, MaTepHajJaMM U MPOLIeCCaMy B OBITY M Ha IIPOU3BO/ICTBE.



Jlist opraHu3anuu BHEAYIUTOPHOW CaMOCTOSATEIHHOW pabOThI CTYACHTOB, OBJIAJIEBAOIIUX
npodeccusimu  CIIO  mpencrtaBiaeH TpUMEpPHBIA  TepedyeHb  pedeparoB  (IOKIAAOB),
WHINBUIYAIbHBIX POCKTOB.

B mpouecce u3ydeHHs XUMUU BaKHO (POPMHUPOBATH MHYOPMAIMOHHYIO KOMIIETEHTHOCTH
oOydaromuxcs. IlosTromy mpu oOpraHu3almuu  CaMOCTOSTENIBHOH  PabOThl  HEOOXOIUMO
aKIIEHTUPOBAaTh BHUMaHHE OOydalolIUMXCsl Ha MOMCKEe MHQOpMAIMH B CpPEACTBaX MaccMeaua,
WuTepHere, yu4eOHOW W CHEIUAIBHOH JHUTEpaType C COOTBETCTBYIONUM OQOPMIICHHEM U
[IPEJICTaBICHUEM PE3yIbTaTOB.

W3ydyenne o00meoOpazoBaTeIbHON  y4eOHOW  JUCHUIUIMHBI  «XUMHS»  3aBEPIIASTCS
MoJIBeICHUEM HTOroB B (opme Au(epeHIUPOBAHHOIO 3a4eTa B paMKaX MPOMEXKYTOUYHOM
arTecrauun cTyAaeHToB B 1mpouecce ocBoeHuss OIIOII CIIO ¢ mnomyuyeHHUEM CpeaHero
obmero oopazosanus (ITIIKPC, IITICC3.)

3. MECTO YYEBHOM JUCHUILIMHBI B YYEFHOM IIJIAHE

VYuebHast aucuuIUiiHAa «XHUMUS» SBIAETCS YYEOHBIM MPEIMETOM 10 BBIOOPY W3
oOs3atenvHOM mpeamerHoit obnactu «EctectBennbie Hayku» PI'OC cpemHero oOriero
o0Opa3oBaHusl.

B npodeccuonanbHbix 00pa3oBaTENbHBIX OPraHU3AIMIX, PEATU3YIOMIUX 00pa30BaTEIbHYIO
nporpaMmy cpeaHero ooumero oOpasoBanust B mnpezaenax ocBoeHus OIIOII CIIO na 06aze
OCHOBHOTO o0miero oOpa3oBaHus, YydyeOHas JOUCHUIUIMHA «XHMHUS»  H3y4daeTcs B
obmieoOpazoBarenpHoM 1ukie ydebnoro OIIOIT CIIO wHa ©6a3e OCHOBHOrO OOIIETO
o0Opa3oBaHus ¢ moiiydeHueM cpeaHero obmero oobpazosanus (IITIKPC, ITIICC3).

B yueb6nsix mnanax [IIIKPC, ITIICC3 mecTto yueOHOM TUCHUILIMHBL «XUMUS» — B COCTABE
0011e00pa3oBaTeIbHbIX yYEOHBIX AUCHUIUIMH MO BBIOOPY, (OPMUPYEMBIX M3 00s3aTeIbHBIX
npenMeTHeix obnacteir ®I'OC cpennero obmero ooOpaszoBanus, st npodeccuit CIIO wmm
cnenuansHocteit CIIO cooTBercTByrOMIET0 Mpoduiis mpodeccnoHanTbHOro 00pa3oBaHusl.

4. PE3YJIbTATHI OCBOEHMS YYEFHOM JJUCHUIIJIMHBI

OcBoenue cojaepkaHuss Y4eOHOM JUCHMIUIMHBI «XHUMHUS», OOECHeuuBaeT JOCTHKEHUE
CTYIEHTaMH CIEAYIOIINX PE3yIbTaTOB:
JIMYHOCTHBIX:
- 4yBCTBO TOPJOCTU U YBAXKCHUA K UCTOPUU U TOCTHKEHUAM OTEUECTBEHHOU
XUMHUYECKON HAayKH; XUMUYECKH TPAaMOTHOE MOBE/IeHNE B MPOPECCHOHATIBHON JAESITEIbHOCTH U
B OBITY NpHU 0OpallleHuH ¢ XUMUYECKUMU BEILIECTBAMHU, MaTE€pUaIaMu U MPOLIECCAMHU;
- TOTOBHOCTh K MPOJOJDKEHHIO OOpa30BaHUS U TOBBIIIEHUS KBATM(QUKAIMK B HM30paHHON
npodecCHOHATIBLHON IEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUECKUX KOMIIETCHIUN
B 3TOM;
- YMEHHUE WHCIOIb30BaTh JOCTHIKEHHS COBPEMEHHOM XUMHYECKOW HAYKM M XUMUYECKUX
TEXHOJIOTHI JUIsl TOBBIIIEHUS COOCTBEHHOI'O HWHTEIJIEKTYaJbHOTO pa3BUTHA B BbIOpaHHOMU
npodeccuoHaIbHOMN J1eTeTbHOCTH;
MeTalnpeIMeTHbIX:
- WCIOJIb30BAaHUE  PaA3iIUYHBIX BHUJIOB  II03HABAaTEIbHOM  ACATENIBHOCTM UM OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Omepauuil (MOCTaHOBKM 3aJayd, (OpMYIMpPOBAaHUS THUIIOTE3, aHAIN3a U
CHHTE3a, CpaBHEHHUS, OOOOIIEHHUs, CHUCTEMAaTH3allud, BBIBIECHUS MPUYMHHO-CIEICTBEHHBIX
CBsI3€H, MOMCKa aHajIoroB, (POPMYIMPOBAHUS BHIBOJIOB) JJIsl PEIIEHUs IMOCTABJIEHHOH 3ajauu,
IPUMEHEHHE OCHOBHBIX METO/OB IMO3HaHMA (HAOIIOAEHUS, HAyYHOrO SKCIIEPUMEHTa) s
U3YYEHHUS Ppa3MYHbIX CTOPOH XHUMHYECKHMX OOBEKTOB U MPOILIECCOB, C KOTOPHIMU BO3HHUKAET
HE00XO0/IMMOCTh CTAJIKUBAThCS B PpOoecCHOHATIBLHOM cdepe;



- UCTIOJIb30BaHHUE PA3JIMYHBIX MCTOYHHUKOB JUISA MOJIYYEHHs] XUMUYECKOW MH(OpMAIM, yMEHUE
OLICHUTh €€ JIOCTOBEPHOCTH JUIsl JAOCTHKEHMSI XOPOIIMX pPE3yJbTaTOB B IMpodeccroHalIbHOMN
cdepe;

NpeIMeTHBbIX:

- ¢(hOpMHUPOBAHHOCTh TMPEACTABICHUI O MECTe XUMHH B COBPEMEHHOW HAy4YHOH KapTUHE
MUpa; MOHMMAaHHE POJIU XUMUU B (QOPMHUPOBAHUU Kpyrozopa U (PyHKIHOHAIBHOM
IPAMOTHOCTH 4eJIOBEKA IS PELICHUS IPAKTUYECKUX 3a/1a4;

- BJIaJICHHE OCHOBOIOJATAIIMMU XUMUYECKUMHU MTOHATUSMHU, TEOPUSIMH, 3aKOHAMHU u
3aKOHOMEPHOCTSIMU; YBEPEHHOE IOJIb30BAHUE XHUMHUYECKOW TEPMHUHOJIOTUEH WU CHMBOJIMKOMM;
- BIIQJICHUE OCHOBHBIMHM METOJAMH HAyYHOIO IIO3HAHUSA, MCIOJb3yEMBIMU B XHUMHHU:
HaOJI0ICHNEM, OMMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHUE 00paldaThiBaTh, OOBSICHATH
pe3yNnbTaThl MPOBEACHHBIX ONBITOB M J€JlaTh  BBIBOJBI, TOTOBHOCTb U CIIOCOOHOCTH
IPUMEHSTh METO/Ibl I03HAHUS IIPU PEILICHUU NPAKTUYECKUX 3a/1ay;

- cOopMHPOBAHHOCTh YMEHHS /JaBaTh KOJUYECTBEHHBIC OLEHKU U IMPOU3BOJIUTH PACUETHI IO
XUMHUYECKHM (hopMyJIaM U ypaBHEHUSIM;

- BIIQJICHHE MTPaBHJIaMU TEXHUKHU 0€30MaCHOCTHU MPU UCIIOIB30BaHUU XUMUYECKUX BEIIECTB;

- ¢(hOpMUPOBAHHOCTh COOCTBEHHON MO3MIMHU IO OTHOUICHHWIO K XUMHYECKOW HH(pOpMaIuH,
MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.

5. COAEPXKAHUE YUYEBHOM IV CHUILINHBI
Texnuueckuii npodguib npodeccuoHaILHOT0 00pa3oBaHus
Beeoenue
Hayunbple MeTOBI MO3HAHMS BEIIECTB M XUMUYECKHX SIBJICHUN. PONIb SKCIIepUMeHTa U TEOpHUH B
XUMHUH. MosiennpoBaHne XMMHUYECKUX MPOIECCOB. 3HAUYCHNUE XMMUU MIPU OCBOSCHHHU Tpodeccuit
CIO u cnermansrOcTel CI1O TexHImuecKkoro npoduist npopecCnoHaIbHOTO
obOpazoBaHwUs.
1. OBIASA U HEOPTAHUYECKAS XUMUS

1.1. Ocnosnvie nonamusa u 3aKOHbL XUMUU
OcHoBHbIe MOHATHS XUMHUM. BemectBo. AtoM. Monekyna. XuMUYECKHUI 3JIEMEHT.
Annorponusi. Ilpocteie u ciioxHBIE BemiecTBa. Ka4yecTBEHHBI W KOJMYECTBEHHBIM COCTaB
BEIIECTB. XMMUYECKHE 3HAKH U (PopMysbl. OTHOCUTENbHBIE aTOMHAs! M MOJIEKYJISIpHasi MacChl.
KonungecTBo BemecTna.
OcHoBHbIe 3aKOHBbI XUMHH. CrTexuomeTpusa. 3aKOH COXpPaHEHMsI MacChl BEIECTB. 3aKOH
MIOCTOSTHCTBA COCTaBa BEILECTB MOJIEKYJISPHOM CTPYKTYpbl. 3aKOH ABOrajJipo U CIEACTBUS U3
Hero. PacueTHble 3ajaul Ha HAXO0XKJIEHUE OTHOCUTEIBHOW MOJIEKYIISIPHOM MAacChl, OIPEEIICHNE
MacCOBOM J0JIM XUMUYECKHX JIEMEHTOB B CJI0KHOM BEILIECTBE.
Hemoncmpayuu
Mopnenn aToMOB XMMMUYECKHUX 3J€MEHTOB. MoJEnu MOJEKYyJ MPOCTHIX U CIOKHBIX BEIIECTB
(mapocrepxHeBble U Crroapra—Dbpurneda). Komnekuus NpocThIX M CIOXKHBIX BEIIECTB.
Hekoropsie Bemecta konnyecTBOM 1 Moib. Mojenb MOJSpHOro o0beMa razoB. AJUIOTPONUS
docdopa, kucmopoaa, oJIoBa.
Ilpogunvnuvie u npogpeccuonanvno 3nauumeie rn1emenmol coOepHCanHusA. AJNIOTPOIHbBIE
MoauGUKAMK yriepoja (aiaMas, rpagur), Kuciaopoaa (KUCIopo, 030H), ojioBa (cepoe u Oenoe
0110B0). [IoHATHE O XMMUUYECKON TEXHOJIOTUH, OMOTEXHOJIOTMU U HAHOTEXHOJIOTHH.

1.2. Ilepuoouueckuii 3axkon u Ilepuoouueckan cucmema xumuyeckux
anemenmos /. U. Menoeneesa u cmpoenue amoma
Hepuoauveckuii 3axon I. U. MenneneeBa. Otkpsitre 1. 1. MenaeneesbiM [lepuoguueckoro
3akoHa. [lepuonnyeckuii 3akon B ¢popmynuposke /1. . Menneneesa. Ilepuoauueckas tabnuma
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XUMHUYECKHX JJIEMEHTOB — TpaHuuecKkoe OTOOpakeHUe MepHOoAMUecKoro 3akoHa. CTpyKTypa
MEePUOIUYECKON TAOIHIIBI: TIEPUOIBI (MaJIbie ¥ OOJIBIIKE), TPYIIIHI (TJIaBHAS U TOOOYHAs).
Cmpoenue amoma u Ilepuoouueckuii 3axon /l. U. Menoeneeea. AToM — Cl0XHasi 4acTULA.
SAnpo (IpOTOHBI U HEUTPOHBI) U 3JEKTpPOHHAss obosouka. M3oTombl. CTpoeHHE 3JIEKTPOHHBIX
000JIOYEK AaTOMOB JJIEMEHTOB MalblX NepuoAoB. OCOOEHHOCTH CTPOEHUS DSICKTPOHHBIX
000J10Y€K aTOMOB JJIEMEHTOB OOJBINMX IMEPUOIOB (TEPEXOAHBIX 3yIeMeHTOB). [loHsTHE 00
opouransx. s-, p- u d-opouranu. IIEKTPOHHBIC KOHYUTYPALIMH ATOMOB XUMHUYECKUX 3JICMEHTOB.
CoBpemennas ¢popmynuposka [leproguueckoro 3akona. 3nauenue [lepuoandeckoro 3akoHa u
Ilepnonnueckoi cUCTEMBI XUMUYECKUX d1eMeHTOB [I. M. MenneneeBa s pa3BUTUS HAyKU U
MOHUMAaHUS XUMHYECKON KapTUHbBI MHpA.
Hemoncmpayuu
Paznmuunbie hopmel [lepuoanueckoii cucteMbl XuMmudeckux 3meMenToB 1. M. Menneneena.
Junamudeckue Tabnuubl Aus MoaenupoBanus [lepuonndeckoil cucteMbl. DineKkTpu3anus Tel U
UX B3aUMO/ICHCTBHE.
Jlabopamopnbutii onvim
MonenupoBanue noctpoenus [lepuonndeckoii TaOMUIBI XUMHUUECKHUX DJIEMEHTOB.
Ilpogpunvuvie u npogheccuonanvno 3nauumvie Inemenmul cooepiycanusn. PaguoakTUBHOCTb.
Hcnonk3oBaHne paiMOaKTUBHBIX H30TOMOB B TEXHUYECKHX LIENsAX. PEHTreHOBCKOE M3NyYyeHUe U
€ro HCIOJIb30BaHHE B TEXHUKE M MeAulMHe. MojenupoBaHuE Kak METOJ| NPOTHO3UPOBAHUS
CUTYallMu Ha MPOU3BOJICTBE.

1.3. Cmpoenue eeuwecmea
HNonnas xumuyeckasi cBsi3b. Katnonsl, ux oOpa3oBaHue U3 aTOMOB B pe3ylbTaTe Mpoiiecca
OKHCIICHHs.. AHHOHBI, UX O0pa3oBaHHME M3 aTOMOB B pE3yJIbTaTe MpOIecca BOCCTAHOBIICHHS.
HonHasi cBsi3b Kak CBA3b MEXIy KAaTHOHAMH M aHMOHAMHU 3a CYET 3JIEKTPOCTATHYECKOIO
nputsbkeHus. Kiaccugukanus HMOHOB: IO COCTaBy, 3HaKy 3apsjia, HaJIMYUI0 THAPATHOU
obOonouku. HouHBIe KpHcTauiMueckue pemieTku. CBoOMCTBa BEUIECTB C HOHHBIM THIIOM
KPUCTAJUIMYECKOUN PELIETKH.
KoBajienTHasi XumMu4ecKkasi cBsi3b. Mexanu3m o0pa3oBaHMsi KOBAJICHTHOM CBsI3U (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTPULIATEIbHOCTh. KOBaneHTHbIE MOJIApHass M HEMOJsSpHas
cBsi3u. KpaTHOCTh KOBaJIEHTHOW CBA3H. MoOJEKyIspHBIE M aTOMHBIE KPUCTANIMYECKHUE PEIIETKH.
CBoiicTBa BEIIECTB C MOJIEKYJISIPHBIMHA U aTOMHBIMH KPUCTAJUIMYECKIMH PEIIETKAMHU.
Mertannuyeckasi cBsi3b. MeTanueckas KpUCTaTHYecKas perieTka 1 MeTainyeckas
XUMHUecKast cBsi3b. Ou3nueckue cBONCTBA METAJLIOB.
ArperaTHble COCTOSIHUSI BelleCTB M BOAOPOAHAsA CBA3b. TBepjoe, KHUJIKOE U razoodpaszHoe
coctosiHus BemlecTB. [lepexon BemecTBa U3 OAHOIO arperaTHOTO COCTOSIHUSL B JIPYTOE.
Bonoponnas cBs3b.
Yucrole BemecTBa M cMecH. [loHaTue o cmecu BemiecTB. | OMOreHHbIE U T€TEPOT€HHBIE CMECH.
CocraB cmeceil: 00beMHasi 1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBast J10J1s
IIpUMecen.
JucnepcHble cucteMbl. [lonsTue o nucnepcHoit cucreme. JlucnepcHas ¢asa u JucrnepcuoHHast
cpena. Kinaccuduxanus nucnepcHbix cucteM. [IoHATHE 0 KOJIJIOUIHBIX CHCTEMAX.
Hemoncmpayuu
Mojienb KpUCTaNIMYECKO PEeIIeTKH XJIOpU/Ia HATPUS.
O06pa31pl MUHEPAJIOB ¢ MOHHOM KPUCTANTNYECKOM PEeIIeTKON: KalblIUTa, FajJuTa.
Mopenu KpUCTAITHYECKUX PEIIETOK «CYXOTo Jibaa» (WM fona), anMasa, rpadura (Uiau KBapIa).
[Tpubopbl Ha xuAkuXx Kpuctauiax. OOpa3ibl Pa3IUYHBIX JUCIEPCHBIX CUCTEM: SMYILCHUH,
CyCIIeH3UH, aspozoneld, reneit u 3omeil. Koarymsmus. Cunepesuc. Opdext Tunnans.
Jlabopamopnuie onvimoi
[TpuroTtoBnenue cycrneH3uu kapOoHaTa Kanbliug B Boje. lloiayueHue 3MyiIbCHH MOTOPHOTO
macina. O3HaKOMJIEHHE CO CBOMCTBAMU JHUCIEPCHBIX CUCTEM.



Ilpogunvuvie u npogpeccuonanvro 3nauumple 3j1emenmol cooeprucanus. [1019pHOCTD CBSI3U U
noysipHOCTh MoJieKynbl. Kornencanus. Texkydects. Bosronka. Kpucrammuzanus. Cyonumanus u
necyonumanus. AHOMaTUU (U3MYECKUX CBOMCTB Boabl. JKuakue Kpuctaiuibl. MuHepanbl H
TOpHbIE MOPOABI KaK MPUPOJIHBIE CMECH. DMYJIbCUU U CYCIEH3MH. 30U (B TOM YHCIIE a3PO30JIN)
u reau. Koarymsamnus. Cunepesuc.

1.4. Booa. Pacmeopul. Inekmpoaumuueckas ouccouuayus
Bona. PactBopsbl. PacTBopenne. Bosia kak pactBopuTesb. PacTBOpUMOCTh BEILIECTB.
HacepliieHHble, HEHACBHIIEHHBIE, NEPECHIIIEHHbIE PACTBOPBL. 3aBUCUMOCTbH PAacTBOPUMOCTHU
ra3oB, JKUJKOCTEH U TBEP/IbIX BEUIECTB OT Pa3IUYHbIX (PAKTOPOB.
MaccoBast 10J11 pacCTBOPEHHOI'O BELIECTBA.
DJIEKTPOJIMTHYECKAST UCCOUMANUSA. DIEKTPOIUTHl U HEIIEKTPOUTHI. DJNEKTPOIUTHYECKAS
auccouuanusa. MexaHu3Mbl 3JIEKTPOJIUTUYECKONH JUCCOLMALUU JJIs BEUIECTB C Pa3IMYHBIMU
TUNIAMU  XHMHYECKOM CBA3U. [mapaTUpoBaHHbIE W HETUAPATUPOBaHHbIE HOHBL. (CTeneHb
ANIEKTpoJINTUYECKON aucconuanuy. CuiabHble M ci1al0ble IeKTPOIUThl. OCHOBHBIE TOJIOKEHUS
TEOPHUU IIEKTPOIUTHUECKON Auccorani. KucioTel, OCHOBaHUS U COJU KaK ANEKTPOJIUTHI.
Hemoncmpayuu
PactBopuMocTh BemiecTB B Boje. CobupaHue ra3oB METOIOM BBITECHEHHS BOJIBI.
PactBopeHue B Bojie cepHOM KUCIOTHI U coJielt aMMoHus. O0pa3iibl KpUCTAIUIOTHIPATOB.
H3roroBneHue TurcoBoil moBs3ku. VcnpiTaHue pacTBOPOB ANEKTPOIUTOB U HEANIEKTPOIUTOB Ha
IpeIMeT AUCCOLMAlMK. 3aBUCUMOCTb CTENEHH 3JEKTPOIMTHUUYECKON NHUCCOLMALMU YKCYCHOMN
KHUCIIOTHI OT pa30aBieHus pacTBOpa. J[BIkeHHEe OKPALICHHBIX HOHOB B 3JIEKTPHUUECKOM TOJI€.
[TpuroToBneHue KeCTKON BOJBI U yCTpaHEHUE €€ kecTKOCTH. MoHuThl. O0pa3ibl MUHEpaIbHbIX
BOJI Pa3JIMYHOTO Ha3HAYEHHUSI.
Ilpakmuueckoe 3anamue
[TpuroTtoBneHune pacTBopa 3aJaHHON KOHIICHTPAIIHIH.
Ilpogpunvuvie u npogheccuonanvno snauumple 31emenmul cooeprycanus. Pac-
TBOPEHHUE KaK PU3UKO-XUMUYECKUH Tporiecc. TernoBbie 3(h(HeKThl Ipu pacTBOPEHUH.
Kpucrannoruapatsl. Pemenre 3agad Ha MacCOBYIO JIOJII0 PACTBOPEHHOTO BemiecTsa. [1pu-
MEHEHHUE BOJIbl B TEXHHUUECKHUX 1eNsAX. JKecTKOCTh BO/IbI U CLIOCOOBI €€ yCTpaHeHus. Mu-
HEpaJIbHbIE BOBI.

1.5. Knaccughurkayua neopzanuueckux coeOuHeHuil u ux ceoiicmaea
Kucaorsl u ux cBoiictBa. KuCIOTBI Kak 37ME€KTPOIUTHI, UX KIACCUPUKAILUS MO Pa3TuIHBIM
nMpu3HaKaM. XUMHUYECKUE CBOMCTBA KHUCIIOT B CBETE TEOPUHU AIICKTPOIUTHUECKOM AUCCOIMAIIIH.
Oco0OeHHOCTH B3aUMOJICHCTBHUSI KOHIIEHTPUPOBAHHON CEPHOW M a30THOM KHCIOT C METaJUIaMHU.
OCHOBHBIE CIIOCOOBI MOTYYEHUST KHUCIIOTHI.
OcHoBaHus U UX cBoiicTBa. OCHOBaHMS KaK AJIEKTPOIUTHI, UX KIACCU(PUKALMS TIO Pa3TuIHBIM
npu3HakaM. XHMHUYECKHE CBOWCTBA OCHOBAaHWM B CBETE€ TEOPUH DIIEKTPOJIUTUUYECKOU
Jqucconuanuu. Pa3noxeHrne HepacTBOPUMBIX B BOJie OCHOBaHM. OCHOBHBIE CIIOCOOBI
MOJTYy4YECHUSI OCHOBAHUM.
Couu 1 ux cBoiicTBa. Conu Kak 37eKTponuThl. ColnM cpeiHre, KUCIbIE 1 OCHOBHBIE.
XWMHUYECKUE CBOWMCTBA COJIEH B CBETE TEOPUU AJICKTPOIUTHYECKON muccormanuud. CrocoOsb
MOJIy4eHUS CoJIer. [ uaposus coen.
Oxkcuabl m ux cpoiictBa. ConeoOpasyromue W HecoseoOpasyronme okcuabl. OCHOBHEIE,
aM(pOTepHbIE U KHUCIOTHBIE OKCHUJBI. 3aBUCHMOCTh XapaKTepa OKCHJa OT CTENEHU OKHCICHUS
00pa3yromero ero MeTajuia. XMMAYECKHE CBOMCTBA OKCUIOB. [lomyueHne oKCHuIoB.
Hemoncmpayuu
B3auMopeiicTBue a30THOM W KOHLEHTPUPOBAHHOM CEpHOM KHCIOT C MeTtaimiaMu. [opeHue
docdopa u pacTBOpeHHE TMPOAYKTa TropeHus B Bone. llomyueHue u cBoiicTBa am(pOTEepHOTO
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runpokcuaa. HeoOpaTumblii ruaponn3 kapOupga xanbius. OOpaTUMBI TUAPOIU3  COJEH
pPa3IMYHOro THUIA.

Jlabopamopnuvie onvimut

HcnpiTanue pacTBOPOB KUCIOT MHAMKATOpaMH. B3aumoencTBre METAIIOB C KUCIOTaMH.
BzaumozeicTBue KUCIOT ¢ OKCUAAMU METAJUIOB. B3auMoaencTBue KUCIOT C OCHOBAaHUSIMU.
B3aumopeiicTBue KUCIOT € cosiMu. McribITaHue pacTBOPOB 1IEJI0OYEN MHANKATOPAMH.
B3anmopencTeue menoyen ¢ coasiMu. PasnoskeHne HepaCTBOPUMBIX OCHOBAHUM.
B3aumoneiicTBue comneli ¢ Mmetaiuiamu. BzaumoieiicTBrue coiei Ipyr ¢ IpyroM.

I'upposns conet pa3au4yHoOro THIIA.

Ilpogpunvuvie u npogheccuonanvno 3nauumsvle 3Inemenmsl cooepircanusn. IlpaBuna
pa30aBiieHHs CEpHOM KUCIOTHL. Vcronb3oBaHUE CEPHOM KHUCIOTHI B MPOMBIIUIEHHOCTU. Enkue
LIEJI0YM, HX HCIOJIb30BAHME B IPOMBIIUICHHOCTH. lamieHas M HeramieHas HW3BeCTb, HX
OpUMEHeHHe B CTpoHuTelbcTBe. [urc u anebactp, rumcoBanue. llonstue o pH pactBopa.
Kucnornas, menoynas, HeMTpaapHas cpeaa pacTBOPOB.

1.6. Xumuueckue peakyuu
Knaccupukauusa XxuMudecKkux peaxkuuii. Peakuun coequHEHHs, Pa3JIOKEHHUS, 3aMEILICHHS,
oOMmena. Katanutuueckue peakiuu. OOpaTuMble 1 HEOOPATUMBIE PEAKIUH.
['oMoreHHbI€ U TETEPOTEeHHBIE PEAKITNU. JK30TEPMUUECKHUE U SHIOTEPMHUUECKUE PEAKIUH.
TennoBoit 3 pexT xumudecknx peakiuii. TepMoXxuMuuecKue ypaBHEHUSI.
OKHCIHUTEJbHO-BOCCTAHOBUTE/IbHbIE  peakuuu. CreneHb  okucieHus.  OKHUCIHUTENb
MBOCCTaHOBJICHHE. BoccTaHoBUTENb M OKUCIEHHE. MeToj SJeKTpOHHOro OamaHca A Co-
CTaBJICHUS YPABHEHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITHI.
CxopocTth XMMHU4YeCKHX peakumid. [loHsATHE 0 CKOPOCTH XMMHUUYECKUX peaKIUil. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKUX PEAKIIUH OT Pa3IMUHBIX (PaKTOPOB: MIPUPOJIBI PEarHPYIOIINX BEIIECTB, HX
KOHLIGHTpAllUM,  TEMIEpaTypbl, IOBEPXHOCTH  CONPUKOCHOBEHHS U  HMCIOJIb30BaHUSA
KaTajlnu3aTopoB.
Oo0paTuMocTh XUMHYeCKHX peakuuii. OOpaTuMbie U HEOOpaTUMBbIE peakuu. XUMHUYe-
CKO€ PaBHOBECHE U CITOCOOBI €r0 CMEIICHHUSI.
Hemoncmpayuu
[Tpumepsl HEOOPATUMBIX PEAKIU, UAYITUX C 00pa30BaHUEM OCAJKa, T'a3a I BOJIBI.
3aBUCUMOCTh CKOpPOCTH pEaKIUMU OT MPUPOJABl pearupyroumx BeniecTB. B3anmopeiicTBue
pacTBOPOB CEPHOM KHUCJIOTHI C pacTBOpaMU THOCYJb(aTa HATpUS Pa3TUYHON KOHIEHTPAIUU U
TeMriepaTypbl. Mojieiap KHUIMSIMIEro cJIosl. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pPEAKUUU OT
MPUCYTCTBHUSl KaTajlu3aTopa Ha TPHUMEPE pa3JIOKEHHUs IEPOKCHIA BOJOPOAA C IMOMOIIBIO
JUOKCHJIa MapraHiia 1 Katanasbl. Mojens smekTponusepa. Moienb 3JIeKTPOIU3HONM BaHHBI IS
MOJTY4eHUST aATFOMUAHUSI. MOJIeNTh KOJIOHHBI CHHTE3a aMMHUaKa.
Jlabopamopuvie onvimot
Peakius 3amermieHus Meau JKele30M B pAacTBOPE MEIHOTO Kymopoca. Peakmuu, uaymme c
o0pa3oBaHMEM OCaJKa, ra3a HIM BOJBI. 3aBUCUMOCTH CKOPOCTH B3aUMOJICHCTBUS COJSHOU
KHCJIOTBI C METaJUIaMU OT WX TPHUPOIBL. 3aBHUCHMOCTh CKOPOCTH B3aWMOJCHCTBHUS IIMHKA C
COJIIHOM KUCJIOTOHM OT €€ KOHUEHTpaIMi. 3aBUCUMOCTh CKOPOCTH B3aUMOJCHCTBUS OKCHIa MEJIU
(IT) ¢ cepHOI KUCIOTOM OT TEMIEPATypBhI.
Ilpogpunvuvie u npogeccuonanvno 3nauumvie 3Inemenmsl codepircanus. llonstue 00
ANEKTPOIU3E. DIEKTPOJIU3 PACIUIABOB. DIEKTPOIU3 PACTBOPOB. DIICKTPOJIUTHUECKOE MOTYyUYECHHE
amoMunus. [IpakTrueckoe MpUMEHEHUE HEeKTpoiu3a. ['anbBaHomnactuka. [anbBaHOCTETHs.
PadgunupoBanme 1mBetHbix MetaywioB. Kartamm3. ['oMoreHHBIE M TeTEpOTCHHBIE KaTaIU3aTOPHI.
[Tpomotopsl. Kartamutuueckue snpl. Murubutopsl. IIpom3BoACcTBO amMmmaka: ChIpbE,
amnmaparypa, Hay4HbI€ TIPUHIIUIIBL.
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1.7. Memannwt u Hememaniwl
Metaibl. OCOOEHHOCTH CTPOCHHSI aTOMOB U KpUCTA/LIOB. DU3MYECKUE CBOMCTBA METAJIOB.
Knaccudukanus MeTauioB MO pa3IUYHBIM MpH3HAKaM. XHMHYECKHE CBOWCTBA METAJUIOB.
DIEKTPOXUMUYCCKUN PN HampspDKeHUH MetawioB.  Meramiorepmusa.  OOmue  crmocoObl
nosydeHus: mMetawioB. [lonsitue o merawmypruu. Ilupomeraminyprusi, THAPOMETAILTYPrus
aneKkTpoMeTaiTyprusi. CIiiaBbl YEpHBIE U LIBETHBIE.
Hemeramabl. OCOOCHHOCTH CTpPOEHHs aroMoB. HemeTamnsl — TIPOCTBIC BEIIECTBA.
3aBUCUMOCTh CBOMCTB TaJOr€HOB OT MX IIOJIOKEHUS B IEPUOJUYECKONM CHCTEME.
OkucnuUTeNbHbIE U BOCCTAHOBUTEIHHBIE CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS
B PAIY 3JEKTPOOTPULATEIBHOCTH.
Hemoncmpayuu
Konnekuust meramnoB. BzauMopaeilicTBre METaJIOB ¢ HEMETalIaMu (Kene3a, [IMHKA U aTlOMUHUS
C CepoM, aIFOMUHHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE *kKene3a B xyope). ['opeHne MeTamios.
Amomunorepmusi. Komeknusi HemerayuioB. ['openune HemetaiuioB (cepbl, (ocdopa, yris).
BriTecHeHHE MEHee aKTHBHBIX TaJOT€HOB W3 PAcTBOPOB HX COJIeH Oojee aKTHBHBIMU
rajoreHaMu. Mozenb IpOMBIIUIEHHONW YCTaHOBKH JUIsl IPOU3BOACTBA CEPHOM KUCIOTHL. Mozenb
nevn JUTst 00KUTa M3BECTHIKA. KOJICKIIMY MPOAYKIMH CHUIMKATHOM MPOMBITINIEHHOCTH (CTEKIIA,
dapdopa, dhasHca, IEMEHTa pa3IMYHbIX MAPOK U Ap.).
Jlabopamopnuvie onvimul
3akanka 1 OTIycK ctanu. O3HaKOMJICHHE CO CTPYKTYpPaMH CEporo U OeNoro uyryHa.
PacnoznaBanue pyn xenesa.
Ilpakmuueckue 3anamus
[Tomyuyenue, coOupanue u pacrno3HaBaHue ra3oB. Perenne sKcrepuMeHTaIbHbIX 3a/1a4.
Ilpogpunvuvie u npogheccuonanvno 3nauumole rnemenmaol cooeprcanusn. Koppo3us METaIoB:
XUMUYECKasi U JJICKTPOXUMHUYECKas. 3aBHUCHUMOCTh CKOPOCTH KOPPO3HMH OT  YCJIOBHMA
OoKpyxkaromeid cpensl. Kraccudukanus KOppO3UHM METaUIOB MO PA3IMYHBIM TMPU3HAKAM.
CriocoObl  3amUTHl METAUIOB OT Kopposuu. I[IpomsBoicTBo yyryHa u crand. [lomyueHue
HEMETAJUIOB (PPAKIIMOHHOW MEPErOHKOM >KUIAKOTO BO3AyXa U AJIEKTPOJIM30M PACTBOPOB HIIU
pacriaBoB AMEKTPOIUTOB. CUITMKATHAS IPOMBIIIIEHHOCTh. [IpOU3BOACTBO CEPHOI KHUCTOTHI.

2. OPTAHNYECKASA XUMUA

2.1. OcHogHble nonamusa Opeanu4ecKoll XUmMuu U meopus CmpoeHus
OpP2AHUYECKUX COEOUHEHUTL

IIpeamer oprannuyeckoil xumuMm. IlpuponHsle, HUCKYCCTBEHHBIE UM  CHUHTETUYECKHE
opranuueckue BeniecTBa. (CpaBHEHHE OpPraHMYECKHMX BEIIECTB €  HEOPraHMYECKHUMHU.
BasieHTHOCTE. XMMHUECKOE CTPOCHHE KaK MOPSAOK COCIUMHEHNS ATOMOB B MOJIEKYJIBI
10 BaJICHTHOCTH.
Teopusi cTpoeHusi opranudyeckux coeauHenuii A. M. BbytiepoBa. OCHOBHBIE TMOJOKEHUS
TEOPUM XUMHMUYECKOro CTpoeHus. M3omepus u um3zomepsl. Xumuyeckue (HopMyisl U MOJEIU
MOJIEKYJ B OPTaHUYECKON XUMUMU.
Knaccudukanus opranmveckux BemectB. Kiaccudukanys BemecTs Mo CTPOSHUIO
YIJIEPOJAHOIO CKelleTa U HAIWYUIO0 (QYHKIMOHANBHBIX Tpymi. ['omonoru u romonorus. Havana
HomeHknarypsl [lUPAC.
Kuacecnpukanuss peakumii B OpraHuyeckoil xuMuM. Peakuyu  npucoeauHEHUs
(TMApUpOBaHMSA,  TAJOTEHUPOBAHMSA,  TUAPOTAJIOTEHUPOBAaHUSA,  ruaparanuu).  Peakuuun
OTLIEIUIEHUS  (JeruIpUpOBaHUs, JETUIPOrajJOreHUpOBaHuUs, Jeruaparaunuu). Peakuuun
3aMelleHus. Peakuun u3oMepusanuu.
Hemoncmpayuu
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Mopnenun MoOJEKya TOMOJOrOB M H30MEpPOB OpPraHMYECKHUX coeAuHeHui. KauecTBeHHOE
oOHapyxeHHe yriepoza, BOAOPOIa U XJI0pa B MOJIEKYyJIaX OpraHM4eCKUX COeTUHEHUI.
Jlabopamopnbutii onvim
HzroroBnenue Mojeneil MOJIEKyJl OPraHUYECKUX BEILIECTB.
Ilpogpunvuvie u npogheccuonanvno 3nauumoie 3nemenmst cooeprucanus. Ilonstue o cyocrpare
U peareHTe. Peakuuu OKHCIEHHS M BOCCTAHOBJIGHHS OpraHumdeckux BemlecTB. CpaBHEHUE
KJaccu(UKauy COCAMHEHUIN U Kiaccu(UKaluU peakluii B HEOPraHWYECKOH M OpraHUYecKOi
XUMUH.

2.2. Yenee000opoowt u ux npupoonvie ucmounHuxku
AJIKaHbl. AJIKaHbI: TOMOJIOTUYECKUHN PAll, U30MEPUsI U HOMEHKIIATypa ajKaHOB. XHMHYECKUE
CBOICTBa aJIkaHOB (ME€TaHa, 3TaHA): TOPEHHUE, 3aMElICHHE, pa3JIOKEHUE, AECTUAPUPOBAHHUE.
[IprMeHeHne alKaHOB Ha OCHOBE CBOMCTB.
AnkeHbl. OTWJIEH, €ro TMoJydyeHue (JACTUAPUPOBAHMEM 3TaHa, JICTOJIUMEpHU3aLUeH
MOJIMATHIICHA). ['OMOJOrMYecKuil psii, HU30MEpHUs, HOMEHKJIATypa alKeHOB. XHMHUYECKUE
CBOWCTBA JTWJICHA: TOPEHHUE, KAueCTBEHHBbIE peaknuu (oOecluBeYMBaHME OpPOMHOM BOJBI U
pacTBopa nmepMaHraHarta Kajus), TUapaTaius, noiuMepusanus. [[puMenenne sTuineHa Ha OCHOBE
CBOMCTB.
Juennbl u kayuyku. [loHsTHE O AMEHAaX KakK YIJeBOAOPOJaX C IABYMs JBOMHBIMHU CBSI3SMHU.
ComnpshkeHHbIE JAUEHBI. XHMHUYECKHE CBOHCTBa OyTamueHa-1,3 m m3ompeHa: oOecIBEYMBAHHE
OpoMHOW BOJBI W MOIUMEpHU3AIMs B Kaydykd. HaTypallbHbIII M CHHTETHYECKHE Kay4yKH.
Pe3una.
AJkuHbL. AnietuneH. XUMHYECKHE CBOMCTBA alleTWJIEHA: rOpeHue, o0eciBeUrBaHe OpPOMHOMA
BOJIbI, IIPUCOEAMHEHUN XJIOpOBOAOpOAa M Trujparauus. [IpumeHeHue anerusaeHa Ha OCHOBE
CBOICTB. MexKiIaccoBasi U30MEpHsl ¢ aTKaAUCHAMHU.
Apenbl. ben3zon. XwuMmuueckue cBoWcTBa O€H30ia: TOpPEHHE, pEAKUUU 3aMEIleHUs
(ranorenupoBanue, HUTpoBaHue). [Ipumenenne 6eH3051a HA OCHOBE CBOWCTB.
IIpuponHble HCTOYHUKH YIJIeBoA0poaoB. [IpupoaHblil ra3: coctaB, IPUMEHEHHE B KaueCTBE
torunBa. Hedts. CoctaB u nepepadbotka HedTu. [leperonka Hedtu. HegrenpoaykTsi.
Hemoncmpayuu
['openue merana, 3TuieHa, anetwieHa. OTHOIIEHHE MeTaHa, STHJIEHA, aleTH/eHa 1 OeH3ona K
pacTBopaMm TIepMaHraHata Kkamuss u OpomHoil Boje. I[lomyuenue oTuieHa peakiuei
JeTUApaTalliy 3TaHOJA, alleTWIeHAa — THJPOIN30M KapOuaa kanplus. Pa3noxeHue kayuyka
IpU HarpeBaHWM, WCIBITAHWE MPOJAYKTOB pa3joKEHUsi Ha HempenaeabHocTh. Komnekuus
oOpasuoB Hedptu u HedrempoaykToB. Komnekuus «KameHHBIH yroib © NPOIYKLIHS
KOKCOXMMMYECKOTO MPOU3BOACTBAY.
Jlabopamopnuie onvimol
O3HakoMJIEHUE ¢ KOJIJIEKIMEeH 00pa3ioB HE(TH U MPOIYKTOB ee nepepadoTku. O3HaKOMIIEHUE C
KOJIJIEKIIMEH KayuyyKOB U 00pa3laMu U3JIeJINi U3 pEe3UHBI.
Ilpogpunvnsvie u npogheccuonanvno 3nauumvle 31eMeHmMbl COOEPHCAHUA.
[Tpasuno B. B. MapkoBuukoBa. Knaccudukanus n HazHaueHHe kaydaykoB. Kiaccubukanus u
Ha3Ha4yeHHe pe3uH. BynkaHuzanus kaydyka.
[TonydyeHue aneTuiieHa MUPOIU30M METaHa UM KapOUIHBIM criocoboM. Peakiuus monumepusanuu
BUHWIIXJI0pUAA. [lonMuBUHUIXIOPUA U ero npuMeHeHue. TpuMepu3anys aueTuieHa B 0eH3011.
[Tonstue 06 skcTpakuuu. BoccraHoBiIeHHEe HUTPOOEH307a B aHWIMH. ['oMonoruyeckuii psia
apeHoB. Tomyon. HutpoBanue tomyona. Tpotun. OCHOBHbIE HampaBi€HUS MPOMBIIUICHHON
nepepaboTku mpupoaHoro rasza. llomyTHelii HedTaHOM ra3, ero mnepepaborka. Ilpomeccs
MIPOMBIIIIEHHON TepepaboTku HedTU: KpeKUHT, pudopMuHT. OKTaHOBOE YHMCIO OEH3UHOB U
LIETAaHOBOE YNCJIO AU3ENBHOIO TOMIMBa. KOKCOXMMUUECKOe IPOU3BOCTBO U €TI0 MPOAYKIHUS.
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2.3. Kucnopoocooepcawue opzanuueckue coeOuHenus
Cruprsl. [lonyuenue sTaHosIa OpOKEHUEM TIIFOKO3bI M TUApaTaIeil dTuieHa. [ uapokcuipHas
rpynna kak ¢yHKIuoHanbHas. [ToHSATHE O MPEeAeTbHBIX OJHOATOMHBIX CIUPTAX. XUMUYECKHUE
CBOICTBa 3TaHOJIa: B3aMMOJICHCTBUE C HATPUEM, OOpa30BaHUE MPOCTHIX U CIOKHBIX IPHUPOB,
OKHCJIEHHE B anbjaeruia. IlpumeHeHue »TaHOJIa HAa OCHOBE CBOMCTB. AJIKOIOJIM3M, €ro
MOCJIE/ICTBHS JUIsI OpraHu3Ma 4ejloBeKa W IpeAylnpexaceHue. [NnuepuH Kak NpeIcTaBUTENb
MHOT0AaTOMHBIX cnupToB. KauecTBeHHass peakiiusi Ha MHOTOATOMHbIE cHUpTHL. [IpuMeneHue
JIMLEPUHA.
®enou. Ouznveckrie 1 XUMUUYECKHE CBOMCTBA (heHosia. B3auMHOe BIIMSIHHE aTOMOB B MOJICKYIIE
¢deHona: B3aMMOJEHCTBUE C THAPOKCHAOM HATpus M a30THOW kuciotoi. [Ipumenenue ¢enomna
Ha OCHOBE CBOWCTB.
Aabaeruabl. Ilonstue 00 anpaerypax. AunpiaerugHas Trpymnna Kak — (QyHKIHOHalIbHAS.
@opMasbJIErul U €ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIIEHHUE B
COOTBETCTBYIOIIMI cnupT. [lonmydeHue anpAernioB OKUCIEHHEM COOTBETCTBYIOIIMX CIUPTOB.
[Tpumenenue Gpopmanbpaeriuia Ha OCHOBE €r0 CBOWCTB.
KapGonoBbie kuciaornl. [lonstue o xapOoHOBbIX KucioTax. KapOokcuiapHas Tpymna Kak
dbyHKUIMOHATbHASA. ['OMOJIOTHUECKUN psAl TPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
[Tomyuenue kapOOHOBBIX KHCIOT OKHUCICHHEM allbJerH0B. XHUMHUECKHE CBOWCTBA YKCYCHOU
KHCIIOTBI: OOINME CBOWCTBA C MHUHCPATHHBIMH KHCIOTAMH M PEAKIUS ITePUPUKAIINH.
[IpuMeHeHne yKCYCHOM KHCIIOThl HA OCHOBE CBOMCTB. BbIcuine »upHbIE KUCIOTHI Ha MpUMEpe
MaJIbMUTUHOBOW U CTEAPUHOBOM.
Cao:xublie 3¢upsl 4 :xkupbl. [lonydenne caoxkHbIX 3UpoB peakiyeit srepudukanuu. CiroxHbIe
a¢upsl B Ipupojie, uX 3HaueHue. [I[puMeHeHne CI0KHBIX 3(UPOB HA OCHOBE CBOMCTB. JKHPHI Kak
cnoxHble 3¢upel. Krnaccudukamus >xupoB. XUMHYECKHE CBOMCTBA KHPOB: THUAPOJIU3 U
TUAPUPOBAHUE KUIKUX KUPOB. [IppuMeHeHne KupoB Ha OCHOBE CBOMCTB. MbLia.
YrieBoabl. YIeBobl, UX KiIaccu(UKALKSL: MOHOCaXapuabl (TI0K03a, PPyKTO3a), AUCAXAPUIBI
(caxapo3a) u mosmcaxapuabl (Kpaxmasl U LeJUIoa03a). [ioko3a — BeIIeCcTBO ¢ JBONCTBEHHON
byHKIMEH — aabAeTUAOCIUPT. XUMUYECKHE CBOWCTBA TIIOKO3BI: OKUCIIEHHE B TIIOKOHOBYIO
KHCJIOTY, BOCCTAaHOBJIEHUE B COpOUT, ciupTOBOoE OpoxkeHue. [IpuMeHeHne riatoKo3bl Ha OCHOBE
CBOMCTB. 3HAaY€HUE YIJIEBOJOB B KMBOM MPUPOJE U KU3HU uenoBeka. [loHATHE O peakuusax
MOJIMKOHACHCALIUU U TUPOJIN3a Ha IPUMEpE B3aUMOINPEBPAIIECHUMN: TJII0KO03a <> TOJUcaxaphl.
Hemoncmpayuu
Okwucnenne crnupra B anpiaerua. KadecTBeHHbIE peaklMM Ha MHOTOATOMHBIE CITHAPTHI.
PactBopuMocTh ¢eHOona B Boae MpH OOBIYHOW TeMmmeparype W HarpeBaHuu. KauecTBeHHBIE
peakuu Ha ¢enos. Peakuust cepeOpsHOTO 3epkaja ajabJerHI0B M TIIOKO3bl. OKHCICHUE
aNbJIETHIOB U TJIIOKO3bI B KUCIOTY ¢ momoiibsto ruapokcuaa menu (II). KauectBennast peakuus
Ha KpaxMai. Komnekuust apupHbIX Maces.
Jlabopamopuvie onvimot
PactBopenue ramnepuHa B Bojae U B3aumojeictBue ¢ ruapokcugom meau (II). CsoiictBa
YKCYCHOM KHCIOTBI, OOIIME€ CO CBONCTBAMH MHUHEPAIbHBIX KHCIOT. JOKa3aTembCTBO
HENpEeeNbHOIO XapakTepa >KUIKOro J>kupa. BsaumopneilcTBue TIIIOKO3BI M caxapo3bl C
ruapokcuaoM meau (I1). KauecTBenHas peakius Ha Kpaxmall.
Ilpoghunvusvie u npogheccuonanvno 3nauumovle rj1emeHmol cooepicanus. MeTUIoBbIA CIUPT U
€ro HCIOJb30BAaHME B KAUECTBE XHWMHMUYECKOTO CbIpbsi. TOKCHUYHOCTH METaHONA M IIpaBUia
TEXHUKH 0€30MacHOCTH IpH paboTe ¢ HUM. DTUJICHTIIUKOJIb M €r0 MpUMEHEHHE. TOKCUYHOCTh
STUJICHTIIMKOJS M TIpaBUiia TEXHUKH Oe30macHoCTU mpHu padore ¢ HuM. [lomydenue deHona u3
MPOJAYKTOB  KOKCOXMMHYECKOrO  Mpou3BoJAcTBA U U3 OeHzona. IlonmkonaeHcanus
dopmanbaeruaa ¢ henonoMm B (peHonmodopmanpaeruaHyt0 cMory. Aneranpaerun. [lorstue o
KeTOHAaX Ha TmpuMepe areToHa. [IpuMeHeHWe arneroHa B TEXHWKE WM IPOMBIIUICHHOCTH.
MHuoroo0pa3ue KapOOHOBBIX KHCIOT (I[aBEIEBOW KHUCIOTHI KaK JIBYXOCHOBHOMW, aKpHUIOBOU
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KHCJIOTHl KaK HEeNpeaebHON, OCH30MHON KHCIOTHI Kak apoMaTuueckoit). [linenkooOpasytomiue
MacJia. 3aMeHa )KMPOB B TEXHUKE HEMUIIEBBIM ChIpbeM. CUHTETHYECKHE MOIOIINE CPEICTBA.
MornouHokucnoe OpoxkeHue IIoKo3bl. Kuciaomomnounsle npomykTsl. CHIOCOBaHHE KOPMOB.
HutpoBanue nemntonossl. [Inpokcunus.

2.4. A3omcooepocawue opeanuueckue coeounenus. Illonumepot
Amunsl. [Tonstue 00 amuHax. AnudaTUveckue aMHHbBI, UX Kilaccu(uKaiys ¥ HOMEHKIATYypa.
AHUIMH Kak opraHudeckoe ocHoBaHue. [lomyuenue anunmHa u3 HUTpoOeHsona. [IpumeHenue
aHWJIMHA Ha OCHOBE CBOMCTB. AMMHOKHCJIOTBI. AMHHOKUCIOTHI Kak aMQOTepHbIe
TU(GYHKIIMOHATIbHBIE OpPraHUYECKUE COEAUHEHMs. XHUMHUYECKHEe CBOMCTBA AaMHUHOKHUCIIOT:
B3aMMOJIEMCTBUE C WIEIIOYaMHU, KUCIOTaMU U JAPYr C JApyrom (peakuus IHOJUKOHICHCALINN).
[lentuaHas cBs3b 1 onunentuabl. [IpyumMeHeHne aMMHOKHUCIOT HA OCHOBE CBOMCTB.
Beaxu. [lepBuunasi, BropuuHasi, TpeTUYHAS CTPYKTYPHI OETKOB. XMMUYECKHE CBOICTBA OEIKOB:
ropeHue, JeHaTypauus, THIPOIu3, IIBETHbIC peakinu. buonornueckue GyHKIUN OEIKOB.
IMoaumepsl. benku n nonucaxapuibl Kak OMOMOTUMEPHI.
IlnacTmacceebl. Ilonydyenne mnonuMepoB peakiued MOJIMMEPU3aUMU U IOJHMKOHICHCALNH.
TepMoruiacTu4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niaacrmace.
BoJiokna, ux knaccunurkanus. [lonydenue BonokoH. OTenbHbIE NPEICTABUTENN XUMUYECKUX
BOJIOKOH.
Hemoncmpayuu
B3aumoneiicTBue aMMHMaka W aHWIMHA C COJITHOW KHCIIOTOW. Peakuusi aHuimHa ¢ OpOMHOM
BooM. Jloka3arenbCTBO Hamuuusi (PYHKIHOHAIBHBIX TPYII B pPacTBOpaX AaMHHOKHCIIOT.
PactBopenue u ocaxnenue OenkoB. L[BeTHble peakuuu OenkoB. ['opeHue NTHYbEro mnepa u
IEPCTSHOW HUTH.
Jlabopamopnuvie onvimut
PactBopenue 6enkoB B Boge. OOHapykeHHe OEIKOB B MOJIOKE U MICHOM OynboHe. JleHarypanus
pacTBopa Oenka KypHHOTO SiIla CHUPTOM, PAaCTBOPAMHU COJIEH TSDKENBIX METAUIOB W TIPH
HarpeBaHuH.
Ilpakmuueckue 3anamus
Pemienue skcriepruMeHTaIbHBIX 33]a4 Ha UIACHTU(DUKALIMIO OPraHMYECKUX COEAMHEHUH.
Pacnio3naBaHue miacTMacce M BOJIOKOH.
Ilpogunvuvie u npogheccuonanvno 3nauumvle In1eMeHmMbl CO0EPHCAHUA. AMUHOKATIPOHOBAS
kuciora. KampoH Kak IIpeacTaBUTENb IOJMAMUIHBIX BOJIOKOH. Mcronb3oBaHHWE THMApPOIM3a
O0enxkoB B mpoMblIuieHHOCTH. [lonmuBuHMIXnopuza, mnonuterpadropsTuieH  (TediaoH).
®enonopopmanbaeruaasie  miaactmaccel.  Llemnmynoun.  [IpombiniieHHOE — TPOW3BOJCTBO
XUMUYECKUX BOJIOKOH.

6. TEMATUYECKOE IINITAHUPOBAHUE
[Tporpammbr 1 u 2 Kypca 1o MOATOTOBKE KBATH(UIIMPOBAHHBIX padounx mpodeccun 23.01.03
ABTOMEXaHHK 3aBepIIaloTCs NpoBeneHUueM Tu(epeHIMPOBaHHOIO 3aueTa. MakcuMmaabHast
yuebHass Harpy3ka — 171 wac. Ayautopssle 3aHatusa: 1 kypc — 39 wacoB, 2 kypc — 75.
BueaynutopHas camoctosiTensHas pabota — 57 yacoB: 1kypc — 19 vacos, 2 kypc -38 vacos.
B nporpamme nipeaycMOTpeHo npoBeeHne 9 mpakTHIeCKuX padoT.
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Temaruueckuii niian uis 1 kypca
Bua yueOHoii padboThl KoJsunyecTBo yacoB
AynurtopHsle 3ansitusi. Coaepxanue o0ydeHHs IIpogeccun CIIO

BBenenune 1
1. O01mas ¥ HeopraHu4vecKkass XUMHUS 38
1.1. OCHOBHBIE IOHATHSI U 3aKOHBI 3
1.2. [lepuoanueckuii 3akoH u [lepuoandeckasi cuctema 8
XUMUYECKHUX 3JIEMEHTOB
. Y. MenneneeBa u CTpOEHHE aTOMa
1.3. Ctpoenue BemiecTBa 4
1.4. Bona. PacTBOpBI. DneKTpoauTHyYeCcKas 4
JIUCCOIMAIUS
1.5. Knaccudukaius HeOpraHn4eCKuX COSTMHCHUN U X 9
CBOICTBA
1.6. Xumuyeckue peakimu 4
1.7. MeTtajuiel 1 HEMETAILIIBI 6

Hroro 39

BHeaynuTopHasi caMmocTosiTe/IbHAsI padoTa
Pabora ¢ yueOHOI JuTepatypol, mpopadoTKa KOHCIIEKTOB, 19
peleHre yrnpaxkxHeHu! U 3aa4, MOrOTOBKA BBICTYIICHUN
0 3aJJaHHBIM TeMaM, JIOKJIAJI0B C UCIIOJIb30BaHUEM
MH(GOPMAIIMOHHBIX TEXHOJIOTHH U Jp.

Ilpomesxcymounan ammecmayusn 6 popme oughgh

E€PEHUUPOBAHHO20 3auema

Bcero

58

TeMaTHYecKHH NJIaH 19 2

Kypca

Buj yueOHoi1 padoThI

KoanuyecTBO 4acoB

AynutopHble 3ausiTus. Coaepxxanue 00ydeHHs

IIpogeccun CI1O

2. Opranuyeckasi XuMusi 75
2.1. OcHOBHBIE TOHATHS OPTaHUYECKOW XUMHUH 8
U TEOpHsl CTPOCHUS] OPTaHMYECKUX COCIMHEHUH
2.2. Yr1eBoA0pOAbl U UX NPUPOJHBIE HCTOYHHUKH 21
2.3. Kucnopojcoaepxaiire OpraHniaeckiue 23
COEJIMHEHUs
2.4. AzoTcoaeprkaliie OpraHM4eCKue COeTMHECHHSI. 23
ITonumepsl
Hroro 75
BHeayauTopHas camocTosiITeJIbHAsA padoTa
Pabota ¢ yueOHoO# tuTepaTypoit, mpopaboTKa KOHCIIEKTOB, 38

pelIeHne yIpaXHEeHUH U 3a]1a4, IOAr0OTOBKA BBICTYIIJICHUI
110 3aJJaHHBIM TeMaM, J0KJIaJ0B C UCIIOJIb30BaHUEM
MH(OPMaIMOHHBIX TEXHOJIOTHH U Jp.

Ilpomerxcymounana ammecmayusn 6 popme oughgh

EePEHUUPOBARHRO20 3aHiema

Bcero

113

Bcero 3a 1 u 2 kypce

171
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIbHOCTH

CTYAEHTOB

Conep:xkanue o0yueHust

XapaKkTepHuCcTHKA OCHOBHBIX BH/IOB [eITeJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBbIX AelCTBHI)

Baxkueiinmme xuMu4yeckKkue
MOHATHSA

YMeHue 1aBaTh ONpeIesiCHHE U ONIEPUPOBATh CICTYOIUMHE XH-
MHWYCCKHUMHU IMOHATHUAMMU . BEIICCTBO, XUMHAYECKUN DJICMCHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIC aTOMHAs U MOJICKYJISIPHASI MACCHI,
HOH, AJUIOTPOIIUA, U30TOIIbI, XUMHNYCCKAasA CBA3b,
AIIEKTPOOTPHIIATEIIEHOCTh, BAJICHTHOCTD, CTEIICHh OKUCIICHUS,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00beM ra3000pa3HbIX
BEIIIECTB, BEIIECTBA MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHHSI, PACTBOPBI, IEKTPOJIUT U HEAIICKTPOJIHT,
AIIEKTPOIMTUYECKAsS IUCCOLUAIHS, OKUCIUTEh H BOCCTA-
HOBUTEIb, OKHCIICHUE ¥ BOCCTAHOBIICHUE, TEIUIOBOH 3P PeKT
pEaKIMu, CKOPOCTh XUMHUYECKOW PEaKIIuu, KaTaanu3, XHMAYECKOEe
paBHOBECHE, YTIIEPOIHBIN CKeNeT, GQyHKIMOHAIbHAS TPyIIIa,
W30MEpHsi, TOMOJIOTHUS

OcHOBHBIE 32aKOHBI
XHMHH

dopMyIHpOBaHUE 3aKOHOB COXPAHEHHUS MACChI BEIIECTB U
MIOCTOSIHCTBA COCTABa BEUIECTB. Y CTAHOBKA IPUYMHHO-
CJICICTBEHHOM CBSI3M MEXK]Yy COJEPIKAHUEM ITHX 3aKOHOB U
HAIMCaHHEeM XUMHUYECKHUX (POPMYI U ypaBHEHUH.

YcraHoBKa 3BOIOLIMOHHON CYIIIHOCTH MEHIEIEEBCKON U
COBpPEMEHHOM (POpMYIHPOBOK NeproandecKkoro 3akona Jl. 1.
MenneneeBa. OObsicHeHUE PUINICCKOTO CMBICIIA CUMBOJIUKH
NePUOANYECKON TaOIHUIIbl XUMHUUYECKUX 31eMeHToB 1. U.
MenneneeBa (HOMEPOB JIEMEHTA, IEPUOJIA, TPYIIIbI) U YCTAaHOBKA
MPUYUHHO-CIIEACTBEHHOM CBS3M MEXY CTPOEHUEM aToMa 1
3aKOHOMEPHOCTSIMU U3MEHEHUSI CBOMCTB JIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB B MEPUOJIAX U IPyMIax.
XapakTepucTuKa 3JIEMEHTOB MaJIbIX U OOJIBIIUX MEPUOOB MO UX
nonokeHuro B Ilepuognueckoii cucreme /[. . Menneneesa

OcHoBHbIE TCOPUHU XUMHUHU

YcraHoBKa 3aBUCHMOCTH CBOMCTB XMMUYECKUX BEUIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIINX UX XUMUYECKUX JIIEMEHTOB.
XapakTepruCTHKA BaXKHEUIIINX TUIIOB XUMUYECKUX CBSI3€H U OTHO-
CUTENBHOCTH 3Toi Tumnonoruu. OObsCHEHNE 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX COCTaBa U CTPOEHUS KPUCTATIIMYECKUX
pemeTok. GOopMynMpoOBKa OCHOBHBIX MOJIOKEHUN TEOPUU
AIEKTPOJIUTUYECKON AUCCOIMALIMM U XapPAKTEPUCTHKA B CBETE
ATOM TEOPUH CBOKCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
coequHeHn . POpMYyTUPOBKA OCHOBHBIX MOJIOKEHHUIN TEOPUH
XUMHUUYECKOTO CTPOEHHUSI OPTaHUYECKUX COEIUHEHUN U
XapaKTEPUCTHKA B CBETE ITON TEOPHH CBOMCTB OCHOBHBIX KJIACCOB
OPraHUYECKUX COCTMHEHUN

Baskueilinime BemecTrsa
H MaTepHaJbl

XapakTepucTuKa cocTaBa, CTPOEHHS, CBOMCTB, MOJIYUYEHHS U
npuMeHeHus BaxkHenmmx MetayuioB (IA u II A rpynmn, aqroMuHus,
’Kele3a, a B €CTECTBEHHO-HAYYHOM Mpoduiie U HEKOTOPhIX d-
AJIEMEHTOB) U UX COEANHEHUH.

XapakTepucTuKa cocTaBa, CTPOEHHS, CBOMCTB, MOJIYUYEHHS U
npuMeHeHus BaxHenmx HemetamuioB (VI A, VIIA, VIA rpynm,
a Takoke azorta u (ocdopa, yriaepoia U KpeMHHS, BOJIOPOJIA) U MX
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COEIMHEHUI. XapaKTepUCTUKa COCTaBa, CTPOCHUS, CBOMCTB,
MOJTyYeHUS U TIPUMEHEHUS BAKHEHUIITUX KJIACCOB YTIIEBOAOPOIOB
(anmkaHOB, IIMKJIOATKAHOB, AJIKEHOB, aJIKHHOB, aPEHOB) U HX
Han0oJiee 3HAYMMBIX B HAPOTHOXO3SIICTBEHHOM TIJIaHE
npejcTaBuTeNield. AHAIOTUYHAs XapaKTEePUCTUKA BaXKHEHIIINX
IpeJCTaBUTENCH IPYTUX KJIACCOB OPTaHUYECKUX COCTUHEHUIA:
MeTaHoJIa U 3TaHOJIa, CJIOKHBIX dPUPOB, )KUPOB, MBLI, aJIbJETHUIIOB
(popmasibIeruIoB U areTanbAeruaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOM KUCIOTBI, U1l €CTECTBEHHO-
HAYYHOTO NMPOQUIIS MpeICTaBUTENeH APYTHX KIaCCOB KHCIIOT),
MOHOCaXapHu0B (TJIFOKO3BI), IUCAXaPUIOB (Caxapos3bl),
[10JIMCaXapuA0B (KpaxMasia U LEeJUII0JI03bl), aHUIINHA,
AMUHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH, Kay4yKOB, IJIACTMAcC

XUMHYECKHH SA3BIK
M CMMBOJIUKA

Hcnonp3oBanue B yueOHON U MpOeCcCHOHANTBHON AESITETbHOCTU
XAMHYECKUX TEPMHHOB U CUMBOJIMKH. HazBaHue n3ydeHHBIX
BEILECTB 10 TPUBUAIBHOU UIIM MEXAYHAPOIHON HOMEHKIIATYpE U
OTpaXE€HUE COCTaBa 3TUX COCAMHEHUN C MOMOIIBI) XUMUYECKUX
dopmyi. OTpaxkeHre XUMHUYECKHX MPOIECCOB C MOMOIIBIO
YpaBHEHUN XMMHUUYECKUX PEAKIUN

XuMu4ecKue peakuuu

OOBsiCHEHHE CYIIIHOCTH XMMUYECKUX IPOLIECCOB.
Knaccugukarus XuMIUeCKUX peakuii 0 pa3InIHbIM
MIPU3HAKAM: YUCILY U COCTaBY MPOAYKTOB U PEareHTOB,
TerIoBOMY 3¢ eKTy, HarpaBleHHIo, (a3e, HATUIUIO
KaTajin3aTopa, U3BMEHEHHUIO CTENIEHEN OKUCIIEHUS AIIEMEHTOB,
00pa3yromux BelecTna. Y CTaHOBKa MPU3HAKOB 00IIETo U
Pa3IMYHOTO B TUIIOJIOTMH PEAKIUH JJI1 HEOPTaHUYECKOU U
oprannveckoit xumun. Kiaccugukanms BenecTB 1 MpOoLecCcoB C
TOYKH 3PEHUSI OKUCIIEHHUA-BOCCTaHOBIEHMS. COCTaBIEHHE
ypaBHEHUN peaKIUid ¢ TOMOIIBIO0 METO/1a AJIEKTPOHHOTO OaaHca.
OO0BsicHEHHE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH peakinu U
MI0JIO’KEHUSI XMMHUYECKOTO PaBHOBECHS OT PA3IMYHBIX (PaKTOPOB

XumMuueckuit BrInonHeHne XUMHUYECKOTO SKCIIEPUMEHTA B ITOJIHOM
IKCIIEPUMEHT COOTBETCTBUHU C IIPaBUJIaMU O€30IaCHOCTH.
HaGnronenue, pukcanus u onvcanue pe3yabTaToB MPOBEAEHHOTO
HKCIIEPUMEHTA
Xumunueckas ITpoBeneHne caMOCTOATEIBHOTO TOMCKA XUMHUYECKOU
uHpopMmanus MH(pOpPMaLIUU C UCTIONIb30BAHUEM Pa3IMUHBIX UCTOYHUKOB

(HayYyHO-TIONYJISIPHBIX M31aHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UnTepHeta). Mconb30BaHNE KOMIBIOTEPHBIX
TEXHOJIOTUH J11 00pabOTKM U mepeiaud XMMUYECKOH
nH(OpPMaIlMU U €€ MPe/ICTaBICHMs] B pa3IUYHbIX (hopMax

PacyeTrnl Mo XUuMHYECKUM
dhopmynam
U YPABHEHHUSAM

YcTaHOBKa 3aBUCUMOCTH M@Ky Ka4eCTBEHHON U
KOJIMYECTBEHHOW CTOPOHAMH XUMHUYECKHX OOBEKTOB H
nporeccoB. PelieHre pacueTHBIX 33/a4 [0 XUMHUYECKUM
dbopmynaM U ypaBHCHHSIM

Ipopuibnoe n
npogecCHOHATBHO
3HAaYNMOe
cojiep:KaHHe

OObsICHEHHE XUMHUYECKUX SIBJICHUN, IPOUCXOASIIUX B IPUPOJIE,
ObITY U Ha pou3BoacTBe. Onpeenenrne BO3MOKHOCTE!
MPOTEKAHUS XUMHUECKUX TPEBPAIICHUN B PA3INYHBIX YCIOBHUSX.
Co0ro1eHre TpaBuIl SKOJIOTHYECKH TPAMOTHOTO TIOBEICHHS B
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okpyxaroieit cpene. OneHKa BIUSIHUS XUMHYECKOTO
3arpsi3HEHUS] OKPYXKAIOIEel Cpe/ibl HA OpraHu3M YeJIOBEKa U
JIpyrue xuBbie opranu3Mbl. CoOt0IeHre MpaBuil 6€301acHOTO
06pameHI/151 C I‘OpIO'-H/IMI/I U TOKCUYHBIMHU B€IICCTBAMU,
nabopaTopHbIM o6opynoBanueM. [ToaroToBka pacTBOpoB
3aJJaHHOM KOHIICHTpaluu B OBITY U Ha MMPOU3BOICTBE.
Kputnueckast orieHKa J0CTOBEPHOCTH XUMUUYECKOW HH(OpMaInu,
ITOCTYIAIOIIEH U3 Pa3HBIX HCTOYHUKOB

8. TEMATUYECKHUM IIVIAH BHEAY IUTOPHOM PABOThHI

s 1 kypca
Ne HanmenoBanue pa3zienoB u Tem Komn-Bo Konnuect | Buabl BHeayAUTOPHOM
3aHSITHS ayoIUTOpPH | BO 4aCOB | pabOTHI
BIX YaCOB | BHEAYJIUTO
pHOI
paboThI B
yacax
1. Beenenne. Xumus Kak Hayka. 1 1 BrinmoaHuts
YIIPaXKHEHUS
1-5crp.14
Pa3znen | O0mas u Heopranuyeckasi 38 18
1 XUMHS
Tema OcHOBHBIE IOHATHSA U 3aKOHBI 3 15
1.1 XUMHUH
2. OcHOBHbBIE TOHATUS XUMHH. CocTaBUTHh KOHCIIEKT
1 0,5 §1.1
3. OcHOBHBIE 3aKOHBI XUMHH. CocTaBUThH KOHCIIEKT
1 0,5 §1.2
4. [TpakTuyeckas pabora Nel. 1 0,5 [IpopaboTka
Ornpenenienre MacCOBOM JI0JIU KoHcriekTa §1.3
XUMHYECKHUX DJIEMEHTOB B
HEOPTaHMYECKUX COCMHCHUSX.
Tema Ilepuoauyecknii 3aK0H U
1.2 Ilepuonnueckas cucrema 8 4
JA.N.MenneseeBa B cBeTe
COBpEeMEHHBIX NpeacTaBJIeHN
0 CTPOEHHH ATOMA
5. [Teproaraecknii 3aK0H. 1 0,5 [TpopaboTka
KoHcrekTa §2.1
6. ITepuoanueckas cucrema 1 0,5 BrimosauTh
XUMHYECKHUX DJIEMEHTOB yIpaXHEHUS
JA.1.Menneneesa. 1-2 c1p.22
7. [TpakTiueckast paborta No2. Beimonauts
MonenupoBanue 1 0,5 YIpaXHEHUS
[Teproaraeckoi CHCTEMBI 3-5 ctp.22
XUMHUYECKHUX DJIEMEHTOB.
8. ITonmoxxeHue sIeMeHTa B 1 0,5 BrImoaHuTs
Ilepnonnueckoi cucreMe. YIPAKHEHUS
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6-8 cTp.22

9. CrpoeHue aToMma. 0,5 [IpopaboTka
KoHcIIeKkTa §2.2
10. KBanToBBIE YyHCIIa. 0,5 BrImonaHuTh
yIpaXHEHUS
6-10 cTp.14
11. CTpoeHue eKTPOHHON BrinosHuTh
000JI04KH aToMa. 0,5 YIpaXHEHUS
1-3 c1p.28
12. [TpakTuyeckas padora Ne3. 0,5 Boinonnuth
HccnenoBanue 371€KTPOHHBIX yIpaxHEHUS
000JI04EK aTOMOB. 4-7 ctp.28
Tema Crpoenne BemecTrsa 2
1.3
13. XuUMH4IecKas CBSI3b. 0,5 CocTaBUTh KOHCIIEKT
§3.1,§3.2
14. Turbl KPUCTATUNTMYECKUX 0,5 [IpoananusupoBathb
pELIETOK. cxemy K §3.3
15. [TpakTuueckas padora Ne4. 0.5 [IpoananmsupoBaTh
O3zHakoMIIEHHE C cxemy Kk §3.4
KPUCTAUTHIECKUMHU PEIICTKAMH.
16. JucniepcHbIE CUCTEMBI. 0,5 CocTaBUTh KOHCIIEKT
§3.5, §3.6
Tema Bopaa. PacTtBopsbl. 2
1.4 DJIeKTPOJMTHYECKAsI
JAMCCONMALHSA.
17. Bona. PacTBopbl. 0,5 [IpopaboTka
KoHcriekTa §4.1
18. JlaGopatopHas pabota Nel. 0,5 Beinonuuth
[TpuroroBneHue pacTeopa yIIPasKHEHHS
onpeIeIEHHON KOHIEHTPALMH. 1-15 ctp.58-59
19. DIEKTPOTUTHICCKAS 0,5 [TpopaboTka
JYCcCcoIMaIus. KOHcnekTa §4.2
20. Jlaboparopuas pabota Ne2. 0,5 BeImomHUTE
Omnpenenenue xapakTepa cpeJibl yIpaXHEHUS
pacTBopa ¢ MoMOIIbIO 1-7 ctp.63
WHINKATOPOB.
Tema Kaacecnduxanus )
15 HEOPraHU4eCKMX COCAUHEHUH 1
UX CBOIiCTBA.
21. OKcupl. 0,5 [Ipoananmu3upoBaTh
cxemy K §5.5
22. Jlaboparopuas padoTa Ne3. 0,5 BrImomHuTE
N3yueHne XMMUYECKHX CBONCTB yIpaXHEHUS
OCHOBHBIX OKCHJIOB C 4,5 ctp.73
npUMeHeHHeM (P poBOi
1abopaTopuH.
23. OcHoBaHus. 0,5 [IpoananusupoBarh
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cxeMy k §5.2

24. XHUMHYECKHE CBOUCTBA 1 0,5 BrimoaauTs
OCHOBaHUH. yIpaxxHEHUS
4,5 ctp.77
25. Kucnotsr. 1 0,5 [Ipoananu3upoBaTh
cxemy k §5.1
26. XUMHYECKHE CBOUCTBA KUCIIOT. 1 0,5 BeimmosauTh
YIPaXHEHUS
4,5 ctp.88
27. Comnn. 1 0,5 [Ipoananu3upoBarh
cxeMy K §5.3
28. XUMUYECKUE CBOWCTBA COJICH. 1 0,5 [TpopaboTka
KoHcIIeKkTa §5.4
29. JlaGopaTtopnasi pabota Ne4. 1 1 BrimonauTh
Pacnio3naBanue HEOPraHUIECKUX YIIPaXKHEHUS
BEILECTB C IOMOIIBIO 1-3 c1p.73
Ka4eCTBEHHBIX PEAKIUM.
Tema XuMH4YeCKHe peaKkinu. 4 2
1.6
30. Knaccudukanus XuMuaeckux 1 0,5 [IpopaboTka
peaKIuii. KoHcrekTa §6.1
31. OKHCIUTENBHO- 1 0,5 [IpopaboTka
BOCCTAHOBHUTEIIHHBIC PCAKIIHH. KOHCIICKTa
COCTaBJICHHOTO Ha
3aHSITHA
32. Jlaboparopnas pabota No5. 1 0,5 Brinonauts
HccenenoBanue npu3HaKkoB YIPA)KHEHUS
XUMHYECKUX PEaKIUM. 6-10 cTp.98
33. XUWMHUYECKOE PAaBHOBECHE U 1 0,5 [TpopaboTka
CIocoObI €ro CMEeIEHUS!. KOHcIekTa §6.3
Tema MeTaiibl 1 HEMETAJLIBI 3 15
1.7
34. Hewmeranmisl. 1 0,5 [Ipopabotka
koHcmekTa §7.1
35. XUMHYECKUE CBOMCTBA 1 0,5 PaGora ¢ yueOHoit
HEMETAJJIOB. JUTEpPaTypoit
§7.2,7.3
36. Mertanst. Koppo3ust MeTaios. 1 0,5 CoCTaBUTH KOHCIIEKT K
§7.4
23’38’ JAuddepeHuupoBaHHbIi 3a4eT. 3
UTOIO 39 19
TEMATHUYECKHWM IIJTAH BHEAYJIUTOPHOM PABOTHI
s 2 kypca
Paznen | Opranuyeckasi XuMus 75 38
2.
Tema OcHOBHBIE IOHATHUS
2.1 OpPraHu4ecKoil XUMHM U Teopusi 8 4
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CTPOCHHUSA OPraHNUYECKHX
coeINHEeHM.

1. [IpenMeTt opraHuYeCKON XMMHUH. BrinosHuTh
1 0,5 yIpaXHEHUS
1-2 ctp.139
2. Teopust CTpOCHUS OPraHUYECKUX CoCTaBUTh KOHCIIEKT K
coequaeHuit A.M. bytneposa. 1 0,5 §8.1
3. Knaccudukanust opraHu4ecKux BruinoHuTh
BEIIECTB. 1 0,5 YIPKHCHHS
3-4 ctp.139
4, Homenknarypa opraHuyeckux CocTaBUTh KOHCIIEKT K
BELIECTB. 1 0,5 §8.2
5. N3omepust opraHnuecKux 1 0,5 BrimonauTh
COCIMHEHU. yIpaXKHEHUS
5-6 cTp.140
6. ["oMoorust OpraHuYecKux BEIIOIHUTE
COEIMHEHUI. 1 0,5 YIpaXHEHUS
1-3 ctp.145
7. Knaccudukanus peakuuii B 1 0,5 Pabora ¢ yueOHoi
OpPraHUYECKON XMUMHH. JUTEepaTypou
§8.3
8. Pemmenne ynpaxHeHuit Ha 1 0,5 BeimosHuTh
TOMOJIOTHIO ¥ H30MEPHIO YIIPaXHEHUS
OpPraHWYECKHUX BEIECTB. 1-5 c1p.149-150
Tema YrieBoaopoasl u UX 21 11
2.2 NMPHPOIHBIE HCTOYHUKH.
9. VYr1eBo10poIbl U UX MECTO B 1 0,5 [IpopaboTka
MHPE OPraHUYECKUX KOHCIIEKTA,
COCTUHEHUN. COCTaBJICHHOI'O Ha
3aHATHH
10. AJKaHbI 1 UX HOMEHKJIATypa. 1 0,5 Boinonuuth
yIpaXHEHUS
1-2 cTp.157
11. [TonyyeHue ankaHoB. 1 0,5 CocTaBUTH KOHCIIEKT K
§9.1
12. XHUMHYECKHE CBOMCTBA aJIKAHOB. 1 0,5 BrImoaHuTh
YIIPaXKHEHUS
3-4 ctp.157
13. AJIKEHBI U UX HOMEHKJIaTypa. 1 0,5 BrImoaHuTh
YIIPaXKHEHUS
1-2 c1p.162
14. [Tony4yenue ankeHoB. 1 0,5 CocTaBUTh KOHCIIEKT K
§9.2
15. XUMHYeCKHE CBOMCTBA aJIKEHOB. 1 0,5 BrmmmoaauTh
yIpaXHEHUS
4-5 ctp.162
16. AJKaIMeHbl U UX HOMEHKJIATypa. 1 0,5 CocTaBUTH KOHCIIEKT K
§9.3
17. ITonyuenue ankaaueHoB. 1 0,5 BrImoaHuTs

21




yIpaxHEHUS

1,3 cTp.166
18. XUMHYECKHE CBOMCTBA 1 0,5 BeimmosauTh
QKA INCHOB. YIIPaXKHEHUS
6-7 ctp.167
19. HarypanbHblii 1 CHHTETHYECKUI 1 1 IloaroroButh
Kayudyk. Pe3una. coobmieHue k §9.6
20. AJKUHBI ¥ UX HOMEHKJIATYpa. 1 0,5 Boinonnuth
yIpaxxHEHUS
2-3 ctp.171
21. [Tomy4yeHue aJKUHOB. 1 0,5 BeimmosauTh
YIIPaXHEHUS
4-5 ctp.171
22. XHUMHUYECKHE CBOMCTBA alIKUHOB. 1 0,5 CocTaBUTh KOHCHEKT K
§9.4
23. ApeHbl ¥ IX HOMEHKJIATypa. 1 0,5 BeimosHuTh
YIIPaXKHCHUS
1,3 ctp.175
24, [Tonyuenue apeHOB. 1 0,5 BoinonHuth
yIpaXHEHUS
4,7 ctp.176
25. XUMHUYECKUE CBOMCTBA aPEHOB. 1 0,5 CocTaBUTh KOHCIIEKT K
§9.5
26. [IpupoHbIE HCTOYHUKH 1 0,5 [IpopaboTka
YIJI€BOJIOPOIOB. KOHCHeKTa K §9.6
217. Hedts u ee cBoiicTBa. [leperonka 1 0,5 BrimonHuTh
He(TH, HEPTETIPOTYKTHI. YIIPaXHEHUS
5 crp.157, 3 cTp.162
28. OmnpeneneHne MOJICKYISIPHON 1 0,5 BeImomHUTE
(bopMyITbI OpraHUYECKIX yIpaXHEHUS
BEIIECTB. 2,5 ctp. 166, 5 ctp.176
29. Crpoenue, cBOICTBa U 1 0,5 BrImoaHuTh
MPUMEHEHHE YTIICBOIOPOJIOB. YIIPaXKHEHUS
1-7 ctp.184
Tema Kucaoponoconep:kamue 23 12
2.3. OpraHMYecKue coeMHeHHus.
30. Cnuptbl. OTHOATOMHBIE CIIUPTHI. 1 0,5 BrImoaHuTE
YIIPaXHCHHE
1 cTp. 189
31. MHOroaroMHbI€ CITUPTHI. 1 0,5 BrinonauTh
yIpaxxHEeHHE
2 ctp. 189
32. [TosryueHne cuupToB. 1 0,5 Beinonnuth
VIIPaXKHCHHE
3 ctp. 189
33. XUMHYECKUE CBOMCTBA CITUPTOB. 1 0,5 CocTaBUTh KOHCIIEKT K
§10.1
34. ®enobl. [Tomyuenue GpeHOIOB. 1 0,5 BrImomHuTE
yIpaXHEHUS
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3-4 ctp. 192

35. XuMHYEeCKUe CBOMCTBA (DEHOJIOB. 0,5 CocTaBUTh KOHCIIEKT K
§10.2
36. [Tpumenenue Tanona u heHoa. 0,5 BeimonHuTh
YIPaKHCHHS
5-6 ctp. 189
37. AJIKOTOJIN3M U €r0 IMOCJIENCTBU. 0,5 BeimmosauTh
YIPaXHEHUS
1,5 ctp.192
38. Anbpaeruipl 1 ©X HOMEHKIIATypa. 0,5 Boinonnuth
YIPaKHCHHS
1,3 cTp.196
39. [Tomy4yeHue anpaeruoB. 0,5 BeimmosauTh
YIPaXHEHUS
2,4 ctp.196
40. XHUMHYECKHE CBOUCTBA 0,5 CocTaBUTh KOHCIIEKT K
aJIbJICTHUIOB. §10.3
4]. KapOoHOBBIEC KHCIIOTHI M UX 0,5 CoctaBuTh TabNMILY,
HOMCHKJIATYypa. UCTIOJB3YS
§10.3-10.4
42. [TosryueHnne kapOOHOBBIX KUCIIOT. 0,5 CocTaBUTbh KOHCIIEKT K
§10.4
43. XHUMHUYECKHE CBOMCTBA 0,5 BrImonHuTh
KapOOHOBBIX KHUCJIOT. yIpaXHEHUS
1,3 cTp.200
44, Bpricine >KupHBIE KUCITOTHI. 0,5 BeimosHuTh
YIIPaXHEHUS
2,7 ctp.200
45. O¢upsl. [IpocTeie 3¢upsbI. 0,5 CocraBuTth TabNMILY,
UCTIONB3Ys
§10.3-10.4
46. CrnoxHble 3(pUpbl, )KUPBI U UX 0,5 [Ipopabotka
3HAYCHHE. koHcnekTa Kk §10.5
47. IIpumenenune xupoB. Mbuia. 1 Beimonauts
yIpaXHEHUS
5 ctp. 197, 4,5 c1p.200,
5 ctp.207
48. VYrieBobl, UX KJIacCUPUKALUS U 0,5 BrimonHuThb
3HauUEHUE B MPUPO/IE. yIpaXHEHUS
1,3 ctp.212
49, MoHocaxapubl ¥ UX CBOMCTBA. 0,5 BrImoaHuTh
YIIPaXKHEHUS
2,4 ctp.212
50. Jucaxapuibl ¥ ©IX CBOWCTBA. 0,5 BrimonauTh
yIpaXHEHUS
6-7 cTtp.212
51. Crpoenue, cBOICTBa U 0,5 BrImoaHuTs
MPUMEHEHHUE TIIFOKO3BI. YIIPaXKHCHUS

6 ctp.207, 5 cTp. 212
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52. [Tonmcaxapuasl ¥ UX CBOMCTBA. 1 0,5 CocTaBUTh KOHCIIEKT K
§10.6
Tema A3oTcoaeprkaime 20 11
2.4 OpraHu4yecKune coeINHeHUsl.
Iommepsbl.
53. AMUHBI 1 UX HOMEHKJIATypa. 1 0,5 [Tpopabotka
kKoHcmekTta k §11.1
o4, [Tonyuenue aMHUHOB. 1 0,5 Boinonauts
YIPKHCHHS
1,3 ctp.216
55. XHUMHYECKHE CBOMCTBA aMHUHOB. 1 0,5 BeimmosauTh
YIIPaXHEHUS
2 cTp.216
56. CBolicTBa, MOJTYYCHHE U 1 0,5 BrimmoauuTs
MIpUMEHEHNE aHUJINHA. YIPKHCHHS
4,5 ctp.216
57. AMHHOKHCIIOTHI KaK 1 0,5 CocTaBUTh KOHCIEKT K
aM(doTepHbIC OPraHUYECKHE §11.2
COEIMHEHHS.
58. [IpuMeHeHre aMMHOKHCIIOT Ha 1 0,5 BeimosHUTE
OCHOBE CBOMCTB. YIPA)KHEHUS
5,6 ctp.221
59. benku u uX HOMEHKIIAaTypa. 1 0,5 Brinonauth
yIpaXHEHUS
1,3 ctp.224
60. [Toryuenue u GyHKIMH OEIKOB. 1 0,5 BeimosHuTh
YIIPaXKHEHUS
4,6 ctp.224
61. XHUMHYECKHE CBOMCTBA OEJIKOB. 1 0,5 Pabota c yuebHoI
JUTEPATYpPOU
I'maBa 11 §11.2
62. HyxknenHoBbIe KUCIOTHI U UX 1 0,5 BrImoaHuTE
CBOMCTBA. YIPA)KHEHUS
1,3 ctp.221
63. depMEeHTHI U UX CBOMCTBA. 1 0,5 BrinonauTh
yIpaXHEHUS
2,4 crp.221
64. Pemenne pacueTHbIX U 1 0,5 Pabora ¢ yueOHoii
IKCIIEPUMEHTAIBHBIX 33124 TI0 JUTEepaTypOn
OpraHUYeCKON XUMHH. I'maBa 9,10
65. IInacTMaccel 1 BOJIOKHA, UX 1 0,5 IToaroroBuTh
KJaccuukanmsi, CBOMCTBA U coo0IIIeHIE
MPUMEHEHHE.
66. Pacrio3HaBanue miacrMacce 1 1 0,5 IToaroroButs
BOJIOKOH. cooOI1IeHne
67. ButaMuHBI 1 UX CBOMCTBA. 1 0,5 Brmmonuuts
yIpaXHEHUS
1-3 c1p.232
68. I'opMOHBI 1 UX CBOMCTBA. 1 0,5 BrImoaHuTs
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yIpaxHEHUS
2,5 cTp.224
69. JlexapcTBa 1 UX CBOMCTBA. 1 0,5 BeimmosauTh
YIIPaXHEHUS
4-5 cTp.232
70. OcobeHHoOCTH 1 0,5 CocTaBUTh KOHCHEKT K
BBICOKOMOJICKYJISIPHBIX §12
COEIMHECHUM.
71. Ponbs XuMuM B )KM3HU YeJIOBEKa. 1 1 [Ipoananu3upoBaTh
CXEMBI
72. Pemenne THUMOBBIX pacUEeTHBIX 1 1 [Ipoananu3upoBath
3a/1a4. TaOJIUIIBI
32’74’ NuddepeHunpoBaHHBIN 3a4eT. 3
UTOroO 114 57

9. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Texnuveckue cpeacTBa 00y4eHus:

POT'PAMMBI YYEBHOU JUCIUATLIAHBI

O0opynoBanne yueOHOro kadunera:
[10CaJ04YHbIE MECTA IO KOJIMYECTBY OOYYaIOLINXCS;

pabouee MecTo mperoaaBaTes;
JEMOHCTPAIIMOHHBIN CTOJ;
mkad 711 XUMHYECKOM MOCY/Ibl;
MO¥iKa yHUBEpCallbHAas;
naboparopHas nocyna;
PEaKTHBBI,

MaKEThl CTPOCHHS aTOMOB;

IIepUOINYECcKas CUCTEMAa XUMUYECKUX d1eMeHToB JI.M1.Menneneena;

IIEKTPOXUMHUUYECKUH PsiJl HAIPSKEHUN METAJIOB;
P DIEKTPOOTPULIATEIIBHOCTH HEMETAILIOB;

MPOOUPKHY;

MOAHOCHI JTA0OPATOPHBIE;
HITaTUBBI JJAOOPATOPHBIE;
rOperKa;

BBITSDKHOU IIKad;

HarJsiHble nocoOus (yueOHMKH, KapTOUKH, pa3JaTOUYHbIM MaTepuain).

MYJIbTUMEAUMHBIN IPOEKTOP;
MIPOECKLMOHHBIN 3KPaH;

HHTCPAKTUBHAA JOCKaA C JIMNCH3UOHHLIM ITPOTrpaMMHBIM OGCCHequHCM;
KOMIIBIOTCPHBIC ITPOT'PaMMBEIL (o6yqalonme u KOHTpOJ’II/IpyIOH_II/IC).
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