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1.IACIHOPT PABOYENM MIPOI'PAMMBI YYEBHOM JUCIHHUIIINHBI
«XUMMUS»
1.1. MOSICHUTEJIBHAA 3AIINCKA.

Pabouas mporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero obmiero oOpa3zoBaHus,
MPEIBSBISIEMBIX K CTPYKTYpPE, COJCPKAHUIO U Pe3yIbTaTaM OCBOCHUS YICOHOW MUCIUTUTHHBI « XUMHUS)
U B COOTBETCTBUHU C PeKoMeHmanusIMu 10 OpraHU3aliy MOJyYCHUsT CPEAHEro 00mero oopa3oBaHus B
npezesiax 0CBOCHUsI 00pa30BaTENIbHBIX ITPOrpaMM CpeIHETo MpodecCuoHaIbHOr0 00pa3oBaHus Ha Oa3e
OCHOBHOTO oOmiero oOpa3oBaHuss ¢ yderoM TpeOoBaHMiA (penepallbHBIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB U MOJydaeMoi mpodeccun cpeaHero npoheccCuoHaILHOTO 00pa30oBaHuUs
(muceMmo JlemapTraMeHTa rocyJapCTBEHHOM MOJUTUKH B cdepe MOAroToBKHU padouux kaapoB u IO
Muno6pnayku Poccun 0117.03.2015 Ne 06-259).

PabGouass mporpamma pa3spaboTaHa Ha OCHOBE MPUMEPHOH MpPOTpaMMbl OOIIe00pa30BaTEIbHON
y4eOHON JUCHUIUTUHBI «XUMHUS» I TpOoPecCHOHATBHBIX  00pa30BaTElIbHBIX  OpTraHU3aINH,
onobpenHoir Hayuyno-meronunuyeckum coseroM llenTpa mnpodeccuonanbHoro obpasoBanus PI'AY
«DOUPO».

Paboyas nmporpamma o6mieoOpa3zoBaTenbHON YI€OHOM JAUCIUIUIMHBI «XUMUS) TIPEAHA3HAYEHA IS
myuenuss xumuu B OI'BIIOY IBaHOBCKOM KeJIE3HOJOPOKHOM KOJUICIKE, pPEATU3YIOIEeMy
00pa3zoBaTeNIbHYIO MIPOTPAMMY CpEIHEro o0mero oOpa3oBaHUs B MpeAeiiax OCBOCHUS — MPOTPAMMBI
MOATOTOBKM KBaIU(UUUPOBaHHBIX pabounx, ciayxkamux CIIO nHa 0aze OCHOBHOro o0Omero
o0OpazoBaHwusl.

Coneprxanue IPOTPaMMBbI «XUMUD HaIpPaBJICHO Ha  JIOCTHIKCHHE
CHEAYIOIIUX LeJIei:

. dbopmupoBaHHe y OOYyJalOUIMXCS YMEHHUS OIICHWBAaTh 3HAYMMOCTH XUMHUYECKOTO
3HAHUS JUTS K&KIOTO YEIOBEKa;

. dbopmupoBaHre y 00yJaromuxcs METOCTHOTO TPEICTABICHUS O MUPE M POJIM XUMHUHU B
CO3/IaHUHM COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MHUPA; YMEHHS OOBSACHATH OOBEKTHI H
MIPOLIECCHl OKPY/KAKOIIEN AEHCTBUTEIBHOCTH — IMPUPOAHONW, COLMAIBHOM, KYJIbTYPHOM, TEXHHUYECKOM
Cpembl, — WCIOJIB3YS ISl 3TOTO XMMHUYECKHE 3HAHUS;

. pasBuTHe Yy OOy4arommxcs YMEHHH pa3inuyarh (akTel W OIICHKH, CPaBHUBAThH
OIICHOYHBIC BBIBOJBI, BHUAETH WX CBS3b C KPUTEPHSAMH OILEHOK M CBSI3b KpPUTEPUEB c

OnpenenEHHON CUCTEMOH LIEHHOCTEH, dbopMynupoBaTh u
000CHOBBIBATh COOCTBEHHYIO TIO3HIIUIO;

. nproOpeTeHrne 00yJarOIUMHUCS OIBITAa PA3HOOOPA3HOH JEATEILHOCTH, ONBITA  MO3HAHUS

" CaMOTIO3HAHUS; KITFOYEBBIX HaBBIKOB, UMEIOIINX
VHUBEpPCAbHOE  3HAYE€HWE Uil pa3iMyHBIX  BUAOB  JICATENIFHOCTH  (HABBIKOB PEIICHHS
npoOiem, MIPUHATHUSA penieHui, IIOMCKA, aHanM3a u o0paboTku  uH(pOpMaLIUH,
KOMMYHHKATHBHBIX ~HAaBBIKOB, HABBIKOB HM3MEpPEHHI, HABBIKOB COTPYIHUYECTBA, HaBBIKOB

0e3omacHOro oOpaieHus c BELIECTBAMU B [TOBCEJHEBHOM JKU3HM).



1.2. OG6mas xapakTepucTHKa Y4eOHOM AUCHUILIHHBI «XUMHS.

XUMHS — 3TO HayKa O BEIIECTBAX, UX COCTaBe M CTPOCHHH, O MX CBOMCTBAX W MPEBPAIICHHSIX, O
3HaYCHUH XUMHUYECKUX BEIIECTB, MATEPHAJIIOB M MPOIECCOB B MPAKTUICCKOH MESITEIHLHOCTH YETIOBEKA.

Conepxxkanne 001eo0pa3oBaTeIbLHOMN y4€OHOW JUCHUIUIMHBI «XHUMUS» HAIPaBJICHO
Ha YCBOCHHE OOyJarOIIMMHUCS  OCHOBHBIX IOHATHH, 3aKOHOB W TEOPHHA XMMHHW;  HA  OBJIAJICHHE
YMEHUSIMH  HAONIONaTh  XUMHUYECKHE  SBICHHS, MPOBOJIUTH XUMUYECKAN AKCTIEPUMEHT,
MIPOU3BOIUTH PACUEThl HAa OCHOBE XMMHUYECKHX (POPMYJI BEIIECTB M YPABHEHUH XUMHUYECKHX PEAKITUH.

B  mpomecce u3ydeHHs XUMHUK Yy OOYYaIONINXCSl Pa3BHBAIOTCS TIO3HABATEIBHBIC  HWHTEPECHI
U MHTEJUIEKTYyaJIbHbI€ CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIBHOM IMPUOOPETEHUsS 3HAHUM 110
XAMHUU B COOTBETCTBHH C BO3HUKAIOIIMMU KU3HECHHBIMH npooieMamu, BOCITUTHIBACTCS
Oepe)XHOE OTHOLIEHHS K MpHUpojAe, MOHMMaHHE 3JI0pOBOTO oO0pas3a JKHM3HHM, HEO0O0XOJAUMOCTH
MpEeNyNpexXIeHUs SBJICHUM, HAHOCSAIIMX BpPEI 3J0pPOBbI0 M OKpyxkatomied cpeae. OHM OCBauBaroT
MpUEeMBbl TPAMOTHOTO, OE30MAaCHOTO HWCIOJB30BAHWS XMUMHUYECKHMX BEIIECTB W  MaTepHajoB,
MPUMEHSIEMBIX B OBITY, B CEIBCKOM XO3SIIICTBE M Ha IIPOU3BOJICTBE.

[Ipu crpykTypupoBaHuM cojaepkaHusi o00Ieo0pa3oBaTeNbHON  y4eOHOW MTUCHUTIIMHBL ISt
npodeccrnoHalIbHBIX o0pa3oBaTeNbHBIX OpraHu3anuii, peajus3yroumx o0pa30BaTEIbHYIO
IIporpaMMy CpeaHero ooiiero o0pa3oBaHHsS B IpeleNax OCBOCHHS [IIKPC CIIO Ha 06a3e
OCHOBHOTO 0OIIIero 00pa3oBaHMs, YUUTHIBAJIACh OOBEKTUBHAS PEATbHOCTh — HEOOJIBIION 00BEM YacoB,
OTIYIICHHBIX HAa W3Yy4YCHHE XHWMHH, H CTPEMJICHHE MaKCHUMalbHO COOTBETCTBOBATH  HJIESM
paszBuBatomiero  o0yuenus. [loaTomy TeopeTmdyeckue BONPOCHI  MAaKCUMalIbHO CMEIIEHBl K
Havyaly WM3y4YeHHS JHUCHUIUIMHBIL, C TeM, 4YTOOBI  TOCIEAYIOINH (AKTUIECKUH MaTepual
paccMaTpuBascs Ha OCHOBE M3YUYEHHBIX TEOPUH.

Peanmzanus NeMyKTHBHOTO TOAXOJa K HM3YYCHHIO XHMHUHU CIIOCOOCTBYET Pa3BUTHIO TaKHX
JOTMYECKUX OINEpaldii MBINUICHUS, KakK aHalu3 W CHHTE3, 0000meHHe ©  KOHKPETH3aIHs,
CpaBHEHHE ¥ AaHAJOTHs, CHUCTEeMaTHU3alUs W KIacCH(pUKAIUs U JIp.

N3yuenne xumuun B OI'BIIOY HBaHOBCKOM JKEJIE€3HOJOPOIKHOM KOJJIEHXKE,
peanu3yronieMy 00pa3oBaTENbHYI0 TMpPOrpaMMy CpeaHero ooOmero oOpa3oBaHus B Ipefeiiax
ocBoenus [IITKPC CIIO nHa 06a3e OCHOBHOro 00Imero o0pa3oBaHUs, UMEET CBOM OCOOECHHOCTH B
3aBUCHUMOCTH OT IMpoduis MpodeccuoHAIbHOTO 00pa3oBaHus. DTO BBIPAXKAETCs uepe3 COoJepKaHue
00y4eHHs, KOJMYECTBO YacOB, BBICISIEMBIX Ha W3Yy4CHHE OTACIBHBIX TEM IPOTPAMMBI, TIIyOWHY HX
OCBOCHHS OOyJaroImuMucs, dYepe3 00beM W  XapakTep  MPAaKTHYECKHX  3aHSATHH,  BUIBI
BHEAyIMTOPHOIN CaMOCTOSITEILHONU pabOThl CTYAEHTOB.

B  mpomecce wu3ydeHUST XHMUU TEOPETUYECKHE CBEIEHHS JIOTIONHSIOTCS JIEMOHCTPAIUSMH,
7a00OpaTOPHBIMM ~ OTBITAMH W TPAKTUYECKUMHU  3aHATHUSMH. 3HAYUTEIBHOE MECTO OTBOIUTCS
XAMHUYECKOMY OKcrepuMeHTy. OH OTKpBIBaeT BO3MOKHOCTH  (popMupoBaTh y  0OYdYarOIIMXCS
CHelHalbHbIE TIpEJMETHBIE YMEHHUs: paboTaTh C BEIIECTBAMH, BBITIOJIHITH IMPOCTHIE XUMHYECKHE
OMBITHl, YYUT O€30MacCHOMY UM  OKOJIOTMYECKH TIpaMOTHOMY  OOpallleHHI0O €  BELIeCTBaMH,
MaTepHallaMH | IIpolieccaMu B OBITY ¥ Ha TPOU3BOJICTBE.

Jlist  opraHu3anuM  BHEAYJUTOPHOW CaMOCTOSITEIbHOW paboThl CTYJIEHTOB, OBJIAJIEBAIOIINX
npodeccusasmu CIIO mpencraBiieH HpUMEpHBIA IMepedyeHb pedepaToB (IOKIATOB), WHAWBUIYAJIbHBIX
MIPOEKTOB.

B mpomecce wu3ydeHHs XUMHH BaxHO (OPMHUPOBATH HH(POPMAIMOHHYIO KOMIIETEHTHOCTH
oOyuaromuxcs. [loaToMy Tpu opraHM3amMy CaMOCTOSITETIBHOM padOTBl  aKIEHTUPYETCSI BHHMAaHHUE
oOyyarouiuxcs Ha IOMCKe HH(pOpMalMUd B CpeAcTBax Macc-meaua, HWHrepHere, B y4eOHOH U
CHELHAJIbHOM TUTEpaType C COOTBETCTBYIOIIUM O(OPMIIEHUEM U NPEACTABICHUEM PE3YIbTaTOB.



Nzyuenue oOuieo0pa3oBarepHOW  y4yeOHOW — AMCUMIUIMHBI  «XUMHS» 3aBEpILIAeTCs
MO/IBE/ICHUEM UTOTrOB B opme auddepeHIupoBaHHOro 3a4e€Ta B paMKaX IPOMEXYTOUHOM aTTecTaluu
ctynentoB B mporiecce ocBoenus [IITKPC CIIO ¢ monxydenuem cpemanero odiiero oopa3oBaHus .



2.2.MecTo y4eOHOIl TUCHUIIIUHBI B y4eOHOM IJIaHe.

VYueOHas aucnuiuinHa «XUMHS» SBJISETCS Y4eOHBIM HPEIMETOM [0 BBIOOPY M3 00s3aTeNbHOU
npeameTHo# o0nactu «EcrectBennsie Haykn» OI'OC cpennero odmiero oopasoBaHus.

B OI'BIIOY VIBaHOBCKOM >KEJIE3HOJOPOKHOM KOJUICIDKE, pPEATM3yIIIeMy  00pa3oBaTEIbHYIO
nporpaMmy cpenHero oomero oopazoanusi B npenenax ocBoenus I[IIIKPC CIIO na 6a3e ocHOBHOrO
oOuiero oOpa3oBaHus, ydeOHash AMCUUILIMHA «XUMUS» H3ydaeTcs B oOeoOpa3oBaTebHOM LIUKIIE
yaeonoro [IIIKPC CIIO na 6a3e 0CHOBHOTO OOIIEr0o 0Opa30BaHUs C TOJYyYEHHUEM CpPEIHEro OOIIero
o0OpazoBaHusl.

B yuebnbix mmanax IIIIKPC wMecto yueOHON JuCHMIUIMHBI «XHUMHSD» — B COCTaBe
0011e00pa30BaTeNbHBIX YYEOHBIX TUCIHILINH 110 BBIOOPY, POPMHUPYEMBIX U3 00s3aTEIBHBIX MTPEIMETHBIX
obmacreit ®I'OC cpemnero obmiero oOpazoBanusi, s mnpodeccuit CIIO TexHmuyeckoro mpoduiis
npodeccnoHaIBLHOTO 00pa30BaHMs

VY4eOHyo TUCHUIUIMHY «XHUMHUs» oOydaroluecs n3ydaror B oobeme 114 yacos.

Maxkcuma- Camocro- Konu- [IpaxTu- Jlabopato- | Konrpo- WnnuBu-
TbHAsT SATeTbHA YECTBO YecKue pHBIE JIbHBIC JTyabHBIi
Harpyska pabota 4acoB paboThI paboThHI paboThI MIPOCKT
XUMUA 171 57 114 5 - 8 1

2.CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCIATLIAHBI.

2.2.Coaepsxkanue y4eOHOM JMCHUIJIMHBI C Y4eTOM NPo¢us NpohecCHOHAIBLHOI0 00pa3oBaHus
Texnuueckuii npouns
npogeccuonanvnozoobpazoeanus

BBenenune
Hayunslie METOAbI MO3HAHUS BerecTB |
BKCHepI/IMeHTa )41 TGOpI/II/I B XHWMHUHU.

XUMHUYECKUX  sBJIeHUH. Poub
MogenupoBaHue XUMHUYECKUX IPOIECCOB.
3navenne xumuu Tpu ocBoeHuM Tmpodeccuit CIIO TexHmvyeckoro npoduis mpoPpecCHOHATBHOTO

o0OpazoBaHus.

1. O6wasi ¥ HeOpraHU4YecKass XuMus

1.1. OcHOBHBbIE MOHATHS U 3aAKOHbI XUMHH

Ocnosnvle nonamusa xumuu. BemectBo. Atom. Monekyna. XUMHUYECKHH JJIEMEHT.
Annorpornusi. IlpocTeie W cioxkHble BeniecTBa. KayecTBEHHBIM W KOJMYECTBEHHBIM  COCTaB

BEIIECTB. XHWMHUYECKHE 3HAKH " hopmyIIBI.
OTtHOocuTeNbHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. KonnuecTBo BeriecTsa.

OcHognvle 3akonvt xumuu. CTexMOMeTpHUs. 3aKOH COXPAHEHHS MAacChl BEIIECTB. 3aKOH
MTOCTOSTHCTBA COCTaBa BEILIECTB MOJICKYJISIPHOM CTPYKTYpPHI. 3aKOH ABOTAJIpO U CIEJACTBUS UX HETO.

Pacuernbie 3amaum Ha HaAXO0XJICHHUE OTHOCHTEIILHOW MOJEKYJISPHOW MAacChl, OMpeaeieHUe
MacCOBOM JIOJIM XUMHYECKUX PJIEMEHTOB B CJIO)KHOM BEIIIECTBE.

Jemoncmpayuu.  Mopaenn  aTOMOB  XMMHMUYECKHUX  DJIEMEHTOB.  MoJenu MoJIeKyl
NpPOCTBIX M  CIOXHBIX BemlecTB  (mapo-crepxkHeBble U Crroapra-bpurne6a). Komnekuus
MPOCTBHIX W CIOXXHBIX BemecTB. HekoTopele BemecTBa KOJUYECTBOM | Mosib. Mojiens MOJISIPHOTO
obbema razoB. Amnorponust hochopa, KUCIOPOaa, 0JIOBA.

Ilpogpunvnuvie u npogheccuonanvno-3nauumvie nemenmuvl cooeprHcanus. AIIOTPOIHbBIE
MoauduKauu yriaeponaa (ammas, rpaduT), KUCIoponaa (KHUCIOpOoa, 030H), ojioBa (cepoe u Oenoe
0J10B0). [loHATHE O XMMHYECKOW TEXHOJIOTHH, OMOTEXHOJIOTUN U HAHOTEXHOJIOTHH.

1.2. Ilepuoguyeckuii 3aKOH U MEPHOAMYECKAS] CHCTeMa XMMUYeCKUX djiemMeHToB I .H.
MemnpeneeBa U cTpoeHHEe aTOMAa



Ilepuoouueckun zaxon /I.U. Menoeneeea. Otkpoitue J.11. MenaeneeBsIM MepruoanvIecKoro
3akoHa. [lepmoamueckuii 3akoH B QopmynupoBke .M. Menneneena.

[lepuoanueckas Tabiuua XUMHUYECKUX 3JIEMEHTOB —  rpaduueckoe
OTOOpaXeHUE MepUoANYEcKOro 3akoHa. CTpyKTypa MEepUOJMYECKOM TaOIUIbl: EPUObl (Mallble
1 60JbIINE), TPYHIBI (IJIaBHAS U TOOOYHAs).

Cmpoenue amoma u nepuoouueckuit 3axkon JI.H. Menodeneeea. Atom — CcClOXHas
yactuua. Sapo (MpOTOHBI M HEWTPOHBI) W 3JeKTpoHHas oOosiouka. M3orombl.  CtpoeHue
AJIEKTPOHHBIX ~ O0OJIOUEK  aTOMOB  3JIEMEHTOB  MajblX HepuofoB. OCOOEHHOCTH CTpPOEHHS
AJIEKTPOHHBIX 000JOYEK AaTOMOB D3JEMEHTOB OOJIBIIMX MEPUOJOB (MEPEXOAHBIX 3JIEMEHTOB).
[Tonsitue 00 opOutanax. s-, p- u d-OpOutanu. DIEKTPOHHbIE KOHPUIYpaluu aTOMOB XMMHUYECKUX
AJIEMEHTOB.

CoBpemeHHas dhopmynupoBKa MIEPUOTMUECKOTO 3aKOHa. 3HavyeHNE
IIEPUOANYECKOTO 3aKOHA M INEPHOJUYECKOM CHCTEMBbI XMMHYECKMX dnemeHToB .M. MennaeneeBa
JUIS pa3BUTHS HAYKU U MOHUMAaHUS XUMUYECKOU KapTHHBI MUPA.

Hemoncmpayuu. Paznuuneie hopmbI MEPUOIUYECKO N cuctemsl ..
XAMHAYECKUX DJIEMEHTOB MenngeneeBa. JlmHaMHYecKWe TaOMMIBI IS
MOJICJTUPOBAHUS MEPUOIMYECKO N CHUCTEMBI. DnekTpu3amus Tl U KX
B3aUMO/JICHCTBHE.

Jlabopamopuvte onvimsl. MoaenupoBaHUE TOCTPOCHUSI TEPHUOIAUYECKON TAOITHUIIBI
XUMHUYECKUX DJIEMEHTOB.

Ilpojpunvnvie u npogpeccuonanvHo-3nauumvle  IIEMEHMbL  COOEPHCAHUA.
Hcnons3oBanne paguloakTUBHBIX H30TOMOB B TEXHUYECKUX IICIIAX.

1.3. CTpoenue BeniecTBa

Honnana xumuueckana ceazp. KaTuonsl, ux oOpa3oBaHMe U3 aTOMOB B
pe3yiapTaTe Ipoliecca OKHUCIEHUS. AHHOHBI, MX 0Opa3oBaHHME M3 aTOMOB B pe3yjbTare

mpoiiecca BOCCTaHOBJNeHUs. VoOHHas CBsI3b KakK CBS3b  MEXJY KATHOHAMHU "
aHMOHAMHU 32 CYET  AJIEKTPOCTATHYECKOTO MIPUTSKEHUS.

Knaccugukanus MOHOB: MO COCTaBY, MO 3HAKY 3apsia, MO HAIUYUIO THAPATHON 00O0JIOUKH.

HNonnpie  kpuctasmmyeckue  pemietkd.  CBoiicTBa  BEMIECTB C  HMOHHBIM  THIIOM

KPUCTAJUIMYECKOM PEIETKH.
Kosanenmnasa xumuueckaa ceazp. MexaHusm o00pa3oBaHUs KOBAJIEHTHOM CBS3HU
(oOMeHHBIH U JIOHOPHO-AKIENTOPHBIN). DNEeKTPOOTPULATEILHOCTb.
KoBanentHble moJsiipHass W HemoJiApHas  CBA3U. KpaTHOCTh  KOBAJIEHTHOM  CBSI3H.
MouekynspHple U aTOMHbBIE  KpucTauinyeckue  pemierkd. CBoHcTBa  BEUIECTB  C
MOJIEKYJISIPHBIMH M @aTOMHBIMU KPUCTAJUIMYECKUMU PELIETKAMU.

Memannuueckaa  c64a3b. Merannuueckas ~ KpUCTaJUIMYeCKass  peuierka U
MeTajinyeckasi Xumudeckasi cBsizb. @u3nyecKkue CBOcTBa METaIOB.

Acpezammuvle cocmoanua eeuwecmé u 6000poOHan ceéA3b. 'TBeproe, XKUIKOE U
razoo0pasHoe coctosiHusl BeulecTB. [lepexon BeliecTBa M3 OJHOrO arperaTHoOro COCTOSHUS B
npyroe. BonopoHas cBsi3b.

Yucmuvie eewjecmea u cmecu. lloHstue o cmecu BemecTB. ['OMOreHHsle U
rereporenHbie cMmecu. CocTtaB cmeceil: oObeMHas W MaccoBas JOJM KOMIIOHEHTOB CMECH,
MaccoBas JI0J1s1 TPUMECEH.

Mucnepcnvie cucmemswt. llonsatue o nucnepcHod cucteme. [ucnepcHas ¢aza u
nucrnepcuoHHast cpena. Knaccudukamus gucnepcHeix cucteM. [loHSTHE O KOJUIOMIHBIX
cUCTEeMaXx.

Jemoncmpayuu. Mojenb KpUCTAIMYECKONW pemeTku xiopuna HaTpusa. OOpasisl
MHUHEpPAJOB € MOHHOW KPUCTAUIMYECKOW pENIeTKOM: KajabuuTa, ramura. Mogenn
KPUCTAJUTMYECKUX PEIIETOK «CyXOro Jipaa» (Wid uoja), anmasa, rpadura (M  KBapua).
[IpubGopsl Ha  kuAKkUX  Kpuctawiax. OOpas3ubl  pa3IUYHBIX JUCHEPCHBIX  CHCTEM:
OMYNIbCUM, CYCHEH3WH, a’posonei, reneit wu 3onei. Koarymsamusa. Cunepesuc. Dddekt
Tunpans.

Jlabopamopusie onvimol. llpuroToBieHUE CYCIIEH3UMM KapOOHAaTa KajblUs B BOJE.
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[TomydeHne HSMynmbCMM MOTOpPHOTO Macia. (O3HaKOMIIEHHME CO CBOWCTBAMHU JHUCHEPCHBIX
CHCTEM.

IlIpogpunvnvie  u  npogpeccuonanvho-3Hauumvie  IIEMEHMBL  COOEPIHCAHUA.
[lonspHoCcTh CBsI3M M NOJAPHOCTH  MOJIeKynbl. Konpencanusa. Tekydects. Bo3ronka.

Kpucranmnmzanus. CyOnumarus u  JecyonuMmanus. AHoManuu

(bU3NIEeCKUX CBOKMCTB BOJBI. MUHEpAIBl M TOPHBIC MOPOJIBI
KaK IMPUPOJHBIE CMECH. OMYJIbCUU M CYCHEH3UU. 30JM (B TOM YHCIE ad’pO30JH) U TelH.
Koarynsauus. Cunepesuc.

1.4. Bona. PacTBopbl. DjIeKTPOIMTHYECKAS JUCCOLMALIMS

Booa. Pacmeopwi. Pacmeopenue. Bona kak pacTBOpUTEIb. PacTBOPUMOCThH BEILIECTB.

Hacpimennsre, HEHACBIIICHHBIE, IIEPECHIILICHHbBIE pacTBOPBHI.
3aBUCUMOCTh PAacTBOPUMOCTU Ta30B, JKUJIKOCTEH U TBEPAbIX BELIECTB OT Pa3IMYHbIX
(hakTopoB.

MaccoBast 10y paCTBOPEHHOI'O BELIECTBA.

Inekmponumuueckan ouccoyuayus. ONEKTPOIIUTEHI u HEAJIEKTPOUTBHI.
DNEeKTPOIUTHYECKAS JUCCOLIMALUs. Mexanu3msl ANEKTPOJIUTHIECKON
JUCCOLMAIMKA U1 BENECTB  C  pa3JM4YHbIMM  THUIAMM  XUMHUYECKOW  CBA3M.
l'unpatupoBanHble U HErUApaTUpoBaHHble  MOHBL ~ CTemeHb  AIEKTPOJUTUYECKOU
muccounanuu. CunbHble u ciaOble  27eKTpoJuThl. (OCHOBHBIE — TOJIOKEHHSI  TEOPUU
NEKTPOJUTHYECKOW  aucconuanuu. Kuciorel, OCHOBaHMs U COJIUKaK
AJIEKTPOJIUTHI.

Jemoncmpayuu. PactBopumocts BemectB B Bojae. CoOupaHue ra3oB METOJIOM
BBITECHEHMsI BOJBI. PacTBOpeHHE B BOJIE€ CEPHOM KHUCIOTHI M coJieii ammMoHHs. OOpasisl

KPHUCTAJUIOTUAPATOB. M3roToBiieHHWE THUIICOBOM TOBA3KH. McmbiTaHune pacTBOpPOB
AIEKTPOJIUTOB U HE3JIEKTPOJIUTOB Ha peaMeT
NUCCOLIMAIMNA. 3aBUCHUMOCTH CTEIEHU AIEKTPOJIUTUYECKON JTUCCOLIMAMU YKCYCHOM

KHUCIIOTBI OT pa30aBiieHUs pacTBOpa. JBH)KEHHE OKpAILEHHBIX MOHOB B AJIEKTPUYECKOM  IIOJIE.
[IpurotoBiieHne KeCTKOM BOJAbI U ycTpaHeHHe ee kecTKocTH. WMonuTsl. OOpasiibl
MHHEPAIBHBIX BOJI Pa3JIMYHOIO Ha3HAYECHHUS.

Ilpakmuueckoe 3anamue. [IpuroroBnenne pactBopa 3aJaHHOM
KOHLIEHTPALIUH.

Ilpojpunvnvie u npogpeccuonanvno-3nauumvle  I1EMEHMbL  COOEPHCAHUA.
PactBopenne  kak  (U3MKO-XMMHUYECKHH  Mpolecc. TemnoBeie 3¢ deKTs pu
pacTBOpPEHUH. Pemenue 3aza4 Ha MaccoBYIO JI0JTI0

pacTBOpeHHOro BemiecTBa. JKecTKOCTh BOJbI M CLIOCOOBI €€ ycTpaHeHHsl. MUHepaJIbHbIE BOIBL.

1.5. Kinaccudukanusi HeOPraHm4ecKux COeJUHeHHil W MX cBoiictBa Kuciomwvr u ux

ceoticmea. KuciioThl Kak 3JIEKTPOJUTHI, X KiacCupuKauys
[0  pa3lMYHBIM  MpuU3HaKaM. XHMHYECKHE CBOWCTBAa KHUCIOT B  CBET€ TEOPUHU
AIEKTPOJIUTUYECKON JUCCOLIMAIIAH. OcobGennoctu B3aUMOJICHCTBUS
KOHLIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT ¢ MertauiaMu. (OCHOBHBIE CIOCOOBI
MOJIy4EHUs] KUCIIOTHI.

Ocnosanus u ux ceoucmea. OcHoBaHus KaK  DJIEKTPOJIUTHI, ux
KJIaccu(pukanusa 1O pa3IUYHBIM TPU3HAKAM. XHWMHYECKHE CBOMCTBA OCHOBAaHUW B CBETE
TEOPUU DIIEKTPOJIMTUUECKON auccolanuy. PasnoxkeHne HepacTBOPUMBIX B BOJIE€ OCHOBAHMIA.
OcHoBHbIE CIOCOOBI MOJTY4YEHUSI OCHOBAHUU.

Conu u ux ceoiicmea. Conu kak >nexkTpoiutbl. Conu cpenHue, KUCiable U OCHOBHBIE.
XUMUYECKH CBOWCTBAa COJIEM B CBET€ TEOPUM DIIEKTPOJUTHUECKOM auccounanuu. CnocoOsbl
ITOJTYy4E€HUS COJIEH.

I'maponus couten.

Okcuowl u ux ceoitcmea. ConeoOpa3zyromiiue u Hecosieodpasyronue okcuasl. OCHOBHEIE,
aM(bOTepHBIG U KHCIOTHBIC OKCHIBI. 3aBHUCUMOCTE XapakTeépa OKCHIa OT CTCIICHU
OKHCIIEHUs O00pa3yloIiero ero wmerauia. XHUMHYECKHE CBOWCTBa OKcuIoB. [lomydenue
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OKCH/IOB.

JHemoncmpayuu. B3aumonencTBie a30THOM M KOHIICHTPUPOBAHHOM CEPHOM KHCIIOT C
Metaiamu. ['openue Qochopa M pacTBopeHue MpoaykTa ropenus B Boje. llomydenue u
cBoricTBa amdoTtepHoro ruapokcuaa. Heobpatumerit ruaponn3 kapouma xampius. OOpaTuMbIii
TUAPOJIU3 COJIEH Pa3InYHOIo THIA.

Jlabopamopnvie  onvimel.  VicipiTaHWE€  PacTBOPOB  KHUCJIOT  WMHJMKATOPaMHU.
BsaumopneilictBue MeTamioB ¢ KuciaoTaMu. B3aumonelcTBUE KHCIOT € OKCHUIAMH METAJlIOB.
B3anmopeiicTBue KHUCIOT ¢ OCHOBaHHMSAMU. B3auMoOJIEiCTBHE KHUCIOT C COJISIMHU.

Hcnbitanue pacTBOpOB nienoyen WHJIUKATOPaMH. B3anmoneicteue
nienoyen ¢ cosisiMu. PasnokeHne HepacTBOPUMBIX OCHOBAHMM.

B3aumopeiictBue cosiel ¢ Metauiamu. B3auMoneicTBue coJied Opyr C JIPYroMm.
['maponus coiel pa3IMyHOro THUIA.

Ilpogunvuvie u npogheccuonanvno-3nauumoie INEMEHMBL COOEPIHCAHUAL.

[IpaBuna paszbaBieHUsT CEPHOU KHUCIOTHI.

[Tonstue o pH pactBopa. KucnoTHas, mienoyHasi, HEUTpalbHas CpeIbl paCTBOPOB.

1.6. Xumuyeckne peakuuu

Knaccugukayua XUMUYECKUX peaxyuil. Peaknun COEJIMHEHUS,
pasnokeHusi,  3amemieHus, oOmeHa. Kartamutuueckue — peakuuu.  OOpatumble U
H606paTI/IMBIG pCaKknuu. I"'omorennsre u reTCPOTrCHHLBIC pCaKknuu.

DK30TEpMUYECKHE U DHIOTEPMHUYECKHE peakuuu. TemnoBoi 3PPeKT XUMHUYECKUX peakLui.
TepmoxuMHuuecKue ypaBHEHHS.

OxucnumenbHo-60cCmManogumenbHle peaxkyuu. CreneHb OKHCIICHMS.
Oxucinutens BOCCTaHOBJICHHE. BoccranoBurens u OKHCIICHHE. Meron
JIEKTPOHHOrO  OanaHca IJIL  COCTaBJICHUs YpaBHEHUI OKHUCJIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX PEAKLIUH.

Cxkopocmov xumuyeckux peaxkyuii. lloHATHE O CKOPOCTH XMMHUYECKUX PEAKIIMM.
3aBUCUMOCTh CKOPOCTH XMUMHYECKMX pEaKkUMi OT paziIuyHbIX (AKTOPOB: MPUPOJbI
pearupyroumux BelecTB, X KOHLEHTPALUHU, TEMIIEpaTypbl, IOBEPXHOCTH CONPUKOCHOBEHUS U
HCI0JIb30BAHUS KaTaJIu3aTOPOB.

Oopamumocme xumuyeckux peaxyuii. OOpaTuMble U HEOOpaTHUMbIE PEaKLUU.
XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.

Hemoncmpayuu. [Ipumepsr HEO0OpaTUMBIX peakuuii, HYIIHAX c
oOpa3oBaHMEM OcCajJKa, ra3a WIM BOJAbl. 3aBHUCUMOCTb CKOPOCTH PEAaKIUU OT MPUPOJIbI
pearupyromux BelecTB. B3auMmozelcTBue pacTBOPOB CEPHOM KHUCIOTBI C pacTBOpamu
THoCyab(daTta HATpUsl Ppa3IMUYHONW KOHIIGHTPAIlMM W TeMmepaTypbl. Mojaems  KHUIISIIETo
Cos. 3aBHCHMOCTh CKOPOCTH XUMHYECKOW PEaKIu OT
IIPUCYTCTBUS KaTalu3aTopa Ha IpUMEpE pasjokKEHUE IMEPOKCHAA BOAOPOJA C ITOMOIIBIO
JUOKCHIa MapraHiia M Karajaszbl. Mojenb 3iekTpoiu3epa. Mojelb 3IeKTPOJIU3HOW BaHHBI
JUISL TIOJYYEeHUs alfOMUHUS. MoJenb KOJIOHHbI CHUHTE3a aMMHUaKa.

Jlabopamopuvie onvimpi. Peakuys 3aMelleHHs MEIU JKEIE30M B PAacTBOPE MEIHOIO
Kynopoca. Peaknuu, wuaymue c¢ oOpa3oBaHMEM Ocajka, Tra3a WM BOJAbl. 3aBUCHUMOCTH
CKOPOCTH B3aUMOJICHCTBUSI COJISTHOM KHCIOTHI C METa/UIaMH OT WX IMPHUPOJIbI. 3aBUCUMOCTH
CKOPOCTH B3aUMOJICUCTBUS IIMHKA C COJITHOM KHCIOTOM OT €€ KOHIIEHTpAaIlMu. 3aBUCHUMOCTH
ckopocTH B3aumozeictBus okcuna meau (1) c cepHoii kuciaoTOM OT TEMIIEpaTypHI.

Ilpogunvnvie u npogpeccuonanvno-3nauumvie nemenmut codeprycanun. Ilonstue
00  ayeKkTponu3e.  DJEKTPOJM3  PaCIUIaBOB.  DJEKTpoiau3  pactBopoB.lIpakTuueckoe
IIPUMEHEHHE JJIEKTPOJIN3A.

Karanu3z. ['oMoreHHele © TeTEepOreHHble KaTanu3aTopbl. KaTanuTuueckue sibl.
Nuruburopsr.

1.7.Merasibl 1 HeMeTAJJIbI

Memannvi. OCOOEHHOCTH CTPOEHHS aTOMOB M KpucrawioB. dusnueckue cBoicTBa
MetauioB.  Krnaccudukarmuss  METauIOB 1O pPa3IMYHBIM  TMPU3HAKaM. XHUMUYECKHE
CBOMCTBA METAJIOB. DNEeKTPOXUMHYECKUIN pan HalpsDKEHUH  METaJUIoB.

10



MeraiorepMmusi.

Obuue CHOCOOBI MOJTyYEHUS METaJJIOB. [Toustue 0 MeTaJTypruu.
[Tupomeramtyprus, TUIPOMETALTYPTUs U deKTpoMeramutyprusa. CruiaBel YepHBIE U I[BETHBIE.
Hememannv. OcoOCHHOCTH CTpPOCHHS aTOMOB. Hemeramnsl — mpocThie BemecTBa.

3aBHCHMOCTh  CBOWMCTB TaJOr€HOB OT WX TIOJIOKEHHS B TMEPUOJUYECKON CHCTEME.
OxucimuTenpHble HW  BOCCTAHOBHUTENIBHBIC CBOHCTBA HEMETAUIOB B 3aBHCHMOCTH OT HMX
TIOJIOKEHHSI B PSIITY AJIEKTPOOTPHUIIATEIIFHOCTH.

Hemoncmpayuu. Komneknus METaJIOB. B3anmopericteue METAJIOB c
HeMeTaulaMH (3kenesa, IMHKA W allOMUHHS C CepOid, alFOMHHHUSI C MOJOM, CYPbMBI C XJIOPOM,
ropeHue xenes3a B xyope). ['openne MeTamuioB. AJTIOMUHOTEPMHUSL.

Komnekuust  HemerayuioB.  T'openme  HemertayuioB  (cepwl,  ¢ocdopa,  yris).
BeiTecHeHre  MeHee ~ aKTMBHBIX ~ TaJIOTEHOB M3 pacTBOpPOB WX  coieid  Ooiee
AKTUBHBIMU TIOTCHAMH.

Jlabopamopuvie onvimwul.  3akanka W OoTHycK  cranu.  O3HaKOMJIEHHME €O
CTPYKTypamu ceporo u Oernoro yyryHa. PacnosnaBanue pys xenesa.

Ilpakmuueckue 3anamus:

[lonyuenue, coOupaHue u paclo3HaBaHUE TIa30B.

Pemrenne skcriepuMeHTAIBHBIX 3a/1a4.

Ilpogunvnuvie u npogeccuonanvno-3nauumvie rnemenmuvt cooeprcanus. Kopposus
METAJUIOB: XUMHYECKasi U DIIEKTPOXUMHUYECKasi. 3aBUCHMOCTh CKOPOCTH KOPPO3UHU OT YCIOBHUI
okpyxarwmeir cpenpl. Kiaccuduxauuss KOppo3uum METaVIOB M0 Pa3IUYHBIM IPU3HAKAM.
CriocoObl 3a1UThl METAIIOB OT KOPPO3HH.

2. OpraHnyeckKas XuMus

2.1. OcHOBHbIe TOHATHS OPraHUYeCKOM XUMHUM M TeOPUA CTPOCHUSA
OpPraHuYecKUX COeUHeHU

Ilpeomem Op2aHUuYecKoul xXumuu. [Ipuponansie, HWCKYCCTBEHHbBIE u
CUHTETHYECKHE  OpraHuveckue  BemecTtBa. (CpaBHEHHE  OpPraHUYECKHUX  BEIIECTB €
HEOPTaHUYECKUMHU.

BanentHocth. XuMHUecKoe CTPOECHHE KaK MOPSAAOK COEIMHEHUS aTOMOB B MOJIEKYJIbI
10 BJIEHTHOCTH.

Teopus cmpoenus Op2anuyecKux coeounenuil A.M.  Bymaepoesa.
OcCHOBHBIE  TIOJIO)KEHHSI TEOPUM  XMMHUYECKOro cTpoeHus. M3omepuss ©u  H30MEpHI.
Xumudeckue GopMyIIbl U MOJICTH MOJIEKYNI B OPTaHUYECKON XUMHUH.

Knaccugpukauyua opzanuueckux eewecme. Knaccudukanus BeUIECTB IO CTPOEHHUIO
YIJIEPOJAHOIO CKEJeTa W HAIM4YUI0 (QYHKIMOHAIBHBIX Ipymil. ['omosiorn u romosnorus. Hauana
Homenknarypsl [lUPAC.

Knaccugpukayua peaxyui 6  OpcaHuyecKoul Xumuu. Peaknuun
MPUCOETUHEHUS (TumpupoBaHws, rajoreHupOBaHUs, TUAPOrajJIoreHUPOBAHUS,
rUipaTalun). Peakuuu OTLIEIIJICHUS (merumpupoBaHms,

JNEeTUPOTraJIOTeHUPOBaHUs, Jerujaparauuun). Peakuunm 3amemienus.  Peakuuun
M30MepHU3aLuu.

Jemoncmpayuu. Mopenn MOJEKyl TOMOJOTOB M H30MEPOB  OPraHUYECKUX
coenuHeHuil. KauecTBeHHOe oOHapyKeHHE yriiepoja, BOJOPOAA M XJIOpa B MOJIEKyJax
OPraHNYeCKUX COCTMHEHUN.

Jlabopamopusie onvimoi. VI3roTOBIEHHE MOJEIEH MOJIEKY] OPraHMYECKUX BEILECTB.

Ilpogpunvnvie u npogpeccuonanvro-3nauumvie 3remenmosl cooepiycanus. Peakuun
OKHCJICHHS U  BOCCTAaHOBJIGHUS OpraHmyeckux BemecTB. CpaBHEHHE KiacCUPUKAIUU
COEIMHEHU N U KJIaCCU(PHUKAIIMU PEAKLIUI B HEOPraHUYECKON U OpraHu4eCKOW XUMHUH.

2.2. Yri1eBoa0poAbl M X NPUPOJAHbIE HCTOYHUKH

Ankanel. AJKaHBl: TOMOJIOTMYECKUN P, H30MEpUs M HOMEHKIAaTypa ajlKaHOB.
XUMHUYECKHE CBOWMCTBA aJKaHOB (METaHa, OJTaHA): TOPEHHE, 3aMelIeHHE, pPa3JIoKECHHE,
neruapupoBanue. [IpuMeHeHre anKkaHOB Ha OCHOBE CBOIICTB.

Ankenvl.  DTuNEH, €ro  IoOJlyueHUEe  (JIeruApupoBaHUEM  H3TaHa, JAenoIMMepu3alnuen
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nonudTHiieHa).  ['oMomoruueckuiét  psa, — u3oMmepus,
HOMEHKJIaTypa aJKEeHOB. XHMMHUYECKHE CBOMCTBA ATUJIEHA: IOpEHHE, KayeCTBEHHbIE pPEaKIUU
(oGecuBeurBaHre OpOMHOM BOABI M  pacTBOpa IE€pMaHraHata Kajus), THApaTaius,
nonumepusanus. [[puMeHeHne 3TuieHa Ha OCHOBE CBOWCTB.

JMuenvt u kayuyku. lloHsTne 0 AWeHax Kak YIJIEBOJOPOJAX C JABYMs JBOMHBIMHU
cBm3siMu. ComnpspDKeHHBIE JTMEHBl. XHMMHYECKHE CBOMCTBa Oyraamena-1,3 u u3ompeHa:
oOecuBeunBaHue OpOMHOM BOJBI W MoJdUMepu3alus B Kaydyku. HarypanbHbli u
CUHTETUYECKHE KaydykH. Pe3una.

Ankumno. AneruneH. XHAMHUYECKHE CBOMCTBA aneTusIeHa: rOpEHue,
obecuBeunBaHue OPOMHOI BOJIbl, MPUCOEIMHEHUI XJIOpOBOAOpOa U ruaparauus. [Ipumenenue
aleTUIeHa Ha OCHOBE CBOWCTB. MeXKiaccoBas H30MEpPHs C aJKaJUEHAMH.

Apenwvi.  benzon.  XuMmuyeckue ~ cBOHcTBA  OeH30ia:  TOpPEHHME,  pPEaKLHU
3amenieHus1 (TajJoreHupoBaHue, HUTpoBaHue). [IpuMeHnenne OeH30Jla HA OCHOBE CBOMCTB.
Ilpupoonwvie UCMOYHUKU y271€6000p0008. [Tpupoaubri ras: COCTaB,

IIPUMEHEHHE B KaueCTBE TOIUIMBA.

Hepte. CocraB u mnepepabotka Hedtu. Ileperonka Hedtu. HedrenpomykTs.

Memoncmpayuu. Topenue wmeTaHa, OHTWICHa, areTwieHa. OTHOIIECHHE
MeTaHa, JTUJICHA, aleTWIeHa U OeH30Jla K pacTBOpaM IepMaHraHatra Kajausi U OpOoMHOM
Boje. [lomydyeHue sSTuieHa peakuued AerUApaTalldyd 3TaHOJa, alleTWiIeHAa —  TUIAPOJIH30M
kapbuna Kkampuusa. PasznokeHwe Kaydyka TpU  HarpeBaHMM, HCIBITAHUE MPOIYKTOB
pasnoxkeHuss Ha HempenenbHocTh. Kosuteknuss o0pasnoB HepTH U HEeYTENpPOIyKTOB.
Komnexkunss «KaMmeHHBIM yroiap W IPOAYKLHS KOKCOXHMHYECKOTO IIPOU3BOJICTBAY.

Jlabopamopnsie onvimpl. O3HaKOMIIEHHE C KOJUIEKIMEH 00pa3loB HE(TH U MPOJYKTOB
ee nepepaboTku. O3HAKOMIJICHHE C KOJIJIEKIIMEeH KaydyKOB U 00pasiamMu U3JIeuil U3 PE3UHEI.

Ilpogpunvnvie u npogheccuonanvno-3nauumovle rnemenmout cooeprycanus. IlpaBuno
B.B. MapkoBuukoBa. Krnaccupukanuss u  HazHaueHue KayuykoB. Kitaccudukauus u
Ha3HauYeHue pe3uH. BynkaHuzanus kaydyka.

[lonydenue ameruiieHa MHPOIM30M METaHa MW KapOUAHBIM crocoOom. Peakius
MOJIMMEpHU3alui BUHWIXJIoOpUAa. TpuMepu3saius aeruieHa B OeH3011.

BoccranoBnenne HuTpoOeH307a B aHWIMH. ['omMosiormueckuii psa apeHoB. Touryod.
HutpoBanue tonyona. TpoTuil.

OcHOBHbIE HampaBJICHUsI TPOMBIIIEHHON MepepabOTKU MPUPOJHOTo ra3a. IlomyTHblit

HeTsIHOI ra3, ero nepepadoTka.

[Ipouecchl MpOMBIIIIEHHOW NepepaboTku HePTH: KpeKuHr, pupopMuHr. OKTaHOBOE
4KCcyI0 OEH3MHOB M LIETAHOBOE YHUCIIO IM3EJIbHOTO TOILIMBA.

Kokcoxumuueckoe Npou3BOCTBO U €ro MPOTyKIIHS.

2.3. Kuciopoacoaepskamue Oprann4eckre coeJuHeHust

Cnupmuor. IlonyyeHue dTaHoJia OpOKEHHEM TJIIOKO3bl UM TUApaTalUeil TUieHa.
l'uppokcwiipHas rpynna kKak (QyHKOHOHaibHas. [loHsTHe O mpeAenbHBIX OJHOATOMHBIX
cnuprax. XHUMHUYECKHME CBONCTBAa JTaHOJIA: B3aMMOJEWCTBHE C HaTpueMm, 0OpazoBaHUE
MPOCTBIX U CJOXHBIX 3(UPOB, OKHUCIEHUE B aJbAETHU].

[IpuMeHeHne 9STaHONAa HAa  OCHOBE  CBOMCTB.  AJIKOTOJIM3M, €ro  IOCIEACTBUS U
IIpeyNpexICHUE.

I'muuepuH kak MpeAcTaBUTENb MHOTOATOMHBIX CHUpPTOB. KauecTBeHHas peakius Ha
MHOT0aTOMHBbI€ CIIUPTHI. [IpuMeHeHue rinuuepuHa.

@Denon. dusznueckue U XUMHUYECKHE CBOWCTBa (peHona. B3auMHoe BiMsSHHE aTOMOB B
MOJIeKyle (eHoJia: B3aUMOJIEHCTBHE C THUIPOKCHJIOM HAaTpus U  a30THOM KHCIIOTOM.
[Ipumenenue eHos1a HAa OCHOBE CBOWCTB.

Anvoezuowt. [Tonsitue o0  anpaerujax. Anbnerunnas rpymnma  Kak
¢byHkuuoHanpHas.  PopManbaeruag U €ro CBOMCTBA: OKHCJICHUE B
COOTBETCTBYIOLYIO KHUCJIOTY, BOCCTaHOBJIEHHE B COOTBEeTCTBYIOIIMH crnupt. [lonyuenue
aJIbJIETHJIOB OKUCJICHHEM COOTBETCTBYIOLIMX cnuptoB. [Ipumenenue dopmanpaeruga Ha
OCHOBE €r0 CBOMCTB.

Kapoonoevie kucnomoi. [Tonsarne 0 KapOOHOBBIX KHCJIOTaX.
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KapGokcunpnass rTpynma Kak (QyHKIuOHanbHass. [ OMOJIOTMUECKH psl  MpeaeiabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX  KHUCJOT. [Tonyuenue kapOOHOBBIX KHUCJIOT
OKHCJICHHEM albJeTuJoB. XHMHUYECKHE CBOWCTBA YKCYCHOM KHCIOTHI: 0OOIIue CBOMCTBA C
MUHEpaJIbHBIMH KHUCIOTaMH U peakius sTepudukanuu. [IpuMmeHeHne yKCycHON KHCIIOTHI Ha
OCHOBE CBOWCTB. BpICIINE JKHpHBIE KUCIOTHI HAa IMPHUMEPE MAITBMUTHHOBOW U CTEAPUHOBOM.

Cnoscnvie  3¢gpupor  u  orcupur.  Ilomydenue — clOXKHBIX  3QUPOB  peakiueit
srepudukanmu. Crnoxubie 3QUpPHl B mOpupojpe, uX 3HadeHUe. [IpUMEHEHHE CIIOKHBIX
3(UpPOB HA OCHOBE CBOMCTB.

Kupst kak cinoxsHsle 3¢upsl. Krnaccuduxanus xupoB. XuUMHUECKHE CBONCTBA
KHUPOB: THJIPOJIU3 U THJIPUPOBAHUE KUIKUX KHUPOB. IIprMeHeHue >KupoB Ha OCHOBE CBOMCTB.
Mpura.

Yeneeoow. Yrnesompl, ux kiaccudukanus: MoHOcaxapuibl (TIHOK03a, PpykTO3a),
Jucaxapu/ipl (caxapo3a) U nojimcaxapuibl (Kpaxmall U LeI103a).

I'moko3a —  BemectBO ¢ JABOMCTBEHHOM — (yHKIMEH —  aubJerujoCHupr.
XuMH4ecKue CBOICTBa TJIIOKO3BI: OKHCJIEHUE B  TIIIOKOHOBYIO KHCTIOTY,
BOCCTaHOBJIEHUE B COpOUT, cHupToBoe OpokeHue. IIpuMeHeHue TIIIOKO3bl Ha OCHOBE
CBOMCTB.

3HaueHue YrjieBoJOB B JKMBOM NPUPOJE W B KU3HM dYenoBeka. [loHsATue o peakuusx
MOJIMKOHJEHCAlMM M TUApPOJIM3a  Ha  IpUMEpe  B3aMMOINPEBpAIICHUN:  IIJIIOKO3a
—> HoJiucaxapu/i.

&—  Jlemoncmpayuu. OKuCIeHWE CIOUPTa B albIeruj. KaueCcTBeHHBIC peakuMu Ha
MHOTOaTOMHBIE CIUPTBL. PacTBOopuMOCTh (eHona B BoJAe IpU OOBIYHON TeMmeparype U
npu HarpeBaHuu. KauecTBeHHble peakiuu Ha (GeHon. Peakums cepeOpsHOro 3epkana
aIbJIETUJI0B U TIIOKO3bl. OKHUCIEHHE albJErH/I0B U TJIIOKO3bl B KHUCIOTY C  I[OMOIIBIO
ruapokcuaa meau (II). KauectBennas peakuust Ha kpaxmai. Kosexknust 3gpupHBIX Macel.

Jlabopamopnovie onvimol. PacTBOopenue CJIMLEpUHA B  BOJE u
B3aumojieiicteue ¢ ruapokcuaoM wmeau (II). CpoiictBa yKCYCHOM KHCIOTBI, OOIIME CO
CBOWCTBaMH MHWHEPAIBHBIX  KHUCIIOT. Jloka3arenbCcTBO HETPEIEITBHOTO

Xapakrepa KHUAKOro xupa. BzaumoneiicTBue riroko3bl U caxapo3bl ¢ rugpokcugom meau (1I).
KauecTBeHHas peakuus Ha Kpaxmai.

IlIpogpunvnvie  u  npogpeccuonanvho-3nauumvie  I1EMEHMbL  COOEPHCAHUA.
MeTuioBblii  COMPT M €ro  HUCHOJIb30BaHME B KAayeCcTBE  XHMHUYECKOTO  ChIPbSL.
TokcuyHOCT, MeTaHOJA M MpaBUja TEXHUKM OE30IacHOCTH HpU paboTe C HHUM.
OTUIEHITIMKOJIb W €ro MNpUMEHEHHE. TOKCHYHOCTh OSTUJICHIJIMKOJISA U MpaBUila TEXHUKHU
0€30MMacHOCTH MPH paboTe C HUM.

[Tonyuenue eHona U3 MpoayKTOB KOKCOXMMHMUYECKOTO MPOU3BOACTBA U U3 OEH30.Ia.

Aneranpaerua.

MHuoroo6pa3ue KapOOHOBBIX KHUCIIOT (I1aBeseBast KHCJIOTa Kak JIByXOCHOBHasl,
aKpuJIOBasi KHUCJIOTa Kak HeIpenenbHasi, OeH30MHas KUCIOTa Kak apoMaTHYecKas).

3amMeHa JKUPOB B  TEXHUKE  HENHILEBBIM CbIpbeM. CHHTETHYECKHE MOMOIINE
CpEeICTBa.

MoJiouHoKHCTIO€ OposkeHue TJIFOKO3BI. Kucnomonounsie IIPOJIYKTHI.
CunocoBanue KopMOB. HUuTpoBaHue 1EJUTIOJI03bI.

2.4. A3oTcoaep:xaniue opranndeckue coequHenus. [loaumepsl

Amunwr. Ilonsatue o006 amuHax. Anudaruyeckue amHuHbl, HX KiIacCUPUKAIUSI U
HOMEHKJIaTypa. AHWINH, KaKk OpraHudeckoe ocHoBaHnue. [lonyyeHue aHwIMHa U3 HUTPOOEH301a.
[IpumeHeHre aHWIMHA Ha OCHOBE CBOMCTB.

Amunokucnomul. AMHHOKHCIIOTBI KaK am(poTepHbIE TU(PYHKIMOHATbHbBIE
OpraHHyecKue COEJIMHEHUSI. XuMuyeckue CBOICTBa AMUHOKHCIIOT.
B3aUMOJICHICTBME €O  LIEJIOYaMM, KUCIOTaMHM W Jpyr ¢  JpyroM  (peakuus
nonukoHaeHcauuu). llentuaHas  cBs3pu  nmojunentuibl.  [IppuMeHeHuMe aMUHOKHUCIIOT Ha
OCHOBE CBOMCTB.

Benku. [lepBuunas, BTOpUYHAS, TpeTHYHAas CTPYKTYpBI OEJIKOB.
XUMHYECKHE CBOWMCTBa OENKOB: TOpEHWE, JieHaTypauus, THAPOJU3, I[BETHbIE PEAKIIMH.
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buonoruueckue GpyHKIMN OEIKOB.
Ilonumepwr. benku u noaucaxapuibl Kak OMOMOIUMEPBI.

[Imactmaccer.  [losydenne MOJIMMEPOB  peaKIUEH MOJIMMEPU3ALUI u
IIOJIMKOHACHCAIIH. TCpMOHJ’IaCTI/I‘-IHBIC u TEPMOPCAKTUBHBIC I1acTMaccChl.
[IpeacraBurenu mracTmacc.

Bonokna, uX  KiIaccupukanus. [Tonyuenue BOJIOKOH. OTtnenbHbIE

MNpEACTAaBUTCIIN XUMHUYCCKHUX BOJIOKOH.

Hemoncmpayuu. B3anMoneicTBHE aMMHUAaKa W aAHWJIMHA C  COJIIHOM KHUCIIOTOM.
Peakuus anHwmHa ¢ OpomHOM BoJOW. JlokazaTenbCTBO — HaMWuMsl (PYHKIMOHAJIBHBIX
TPYNII B pacTBOpax aMHHOKHCIOT. PacTBopeHme u ocaxnaeHue OenkoB. LIBeTHble peakunu
OenkoB. ['opeHne NTUYBEro 1epa 1 MepCTIHONH HUTH.

Jlabopamopuvie onwvimosl. PactBopeHue OenkoB B Boje. OOHapyxeHue OCTKOB B
MOJIOKE W B MsCHOM OynboHe. [leHarypamms pacTtBopa Oellka KypHHOTO SHIIa CIIHPTOM,
pacTBOpaMu COJIEH TSDKEIBIX METAJUIOB M IPU HAarpEeBaHUH.

Ilpakmuueckue 3anamus:

Pemienne  SKCIepUMEHTANBHBIX  3a7a4  HAa  WACHTH(QHUKANHUIO  OPraHUYECKHUX
COCIMHEHU M.

Pacno3naBanue miacTMacc U BOJIOKOH.

Ilpogpunvnvie u  npogpeccuonanvno-z3nauumvie  INEMEHmMbl  COOEPHCAHUA.
AMHUHOKanpoHOBast ~ Kuciota. KampoH Kak MpencTaBUTENh  IOJMAMHIHBIX  BOJIOKOH.
Hcnonp3oBaHne  ruapoim3a  OCIKOB B MPOMBIIUICHHOCTH. [NonuBHHUIXITOPH],
noJuTeTpadTopITUICH (Tediion). denonodopmanbaeruHbe IJ1aCTMACCHI.
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2.2. TemaTu4ecKui MJIaH y4eOHBIX 3aHATHI 110 Y4eOHOH IMCUMILIMHE.

XUMMUAI.
HaumeHoBaHue pa3/iesioB KoaunuecTBo Kous1-Bo yacoB Ha
4acoB CaMOCTOSITE b
HYI0 padoTy
114 57
Brenenne 2
1. O6uras U HeopraHUYecKasi XUMHUSI 70 35
1.1. OcHOBHBIE TIOHATHS ¥ 3aKOHBI 6 3
1.2. Ilepuoinuecknii 3aKOH U NEPUOINYECKAs 8 4
cucTeMa XUMU4ecKux 3eMenToB J[. 1.
MenpeneeBa u CTpOCHHE aTOMa
1.3. Ctpoenue BeriecTBa 10 5
1.4. Bona. PacTBopbl. 8 4
DNEKTPOTUTHIECKAS JUCCOIHAITUS
1.5. Knaccudukanus HeopraHm4IecKux 12 6
COEJIMHEHHUI U UX CBOMCTBA
1.6. Xumnueckue peakiuu 14 7
1.7. MeTauibl ¥ HEMETAJIIBI 12 6
2. Opranuyveckasi XuMust 42 21
2.1. OcHOBHBIE TIOHATHSI OPTAaHUYECKON XUMHH 8 4
Y TEOPHsI CTPOEHUSI OPTaHUYECKUX COCTMHECHHIA
2.2. YrneBoiopoasl U UX IPUPOIHBIE 12 6
HMCTOYHUKU
2.3. Kucnopoicoaepxariine opraHuaecKue 10 5
COCTMHECHUS
2.4. AzoTcoaeprKaiiue OpraHudecKre 12 6
coenuHenus. [lonmmmepsr
Hroro 114 57

Ilpomesrrcymounas ammecmayus é popme ougpgpepenyuposannozo 3auema

15



2.3.XapaKTepucTUKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH 00YYAKOIIUXCS HA  yYPOBHe
Y4eOHbIX JeilcTBUM

Cooeporcanue
00yuenusn

Xapaxmepucmuxka 0CHOBHBIX 61008 OeAmeIbHOCIU
ooyuaruezoca (na ypoene yueoHvlx 0eiicmaeuil)

Baxueiinme
XHMHYECKHe
MOHATHUSA

() JlaBaTh ompeneieHWE U OMEPUPOBATh  CICAYIOIIUMU XHMHYECKHUMU
MOHATUSMH:  BEIIECTBO, XHMMHYECKHH  DJIIEMEHT, aTOM,  MOJIEKyJia,
OTHOCHUTEIIbHBIE aTOMHAasi W MOJICKYJSpHAsh MacChl, HOH, aJUIOTPOIHS,
W30TOIIHI, XUMUYECKas CBS3b, ANEKTPOOTPUIIATEITLHOCTD,

BAJICHTHOCTh, CTENEHb OKHUCIIEHUS,  MOJb,  MOJSIpHas  macca,
MOJISIpHBIM  00beM ra3000pa3HbIX BEIIECTB, BELIECTBA MOJIEKYISIPHOTO

U HEMOJIEKYJSIPHOTO  CTPOEHHUS,  pPaCTBOPBI,  DJIEKTPOJIUT U
HERJIEKTPOJIUT, AIIEKTPOJIUTHYECKAS JTUCCOITHAITUS, OKUCITUTENb
" BOCCTaHOBUTEIb, OKHCJIEHHUE U BOCCTAHOBJICHHWE,  TEIUJIOBOM
ahdexT peaxkuuu, CKOPOCTh  XMMHYECKOW  PEaKIIuH, KaTajiaus,
XUMHUYECKOE PaBHOBECHE, YIIIEPOJHBIA CKelleT, (YHKIHMOHAJbHAS TPYIIa,
M30MEpHsl, TOMOJIOTHS.

OcHoOBHBIE
3aKOHBbI XUMHH

] ®opMyaupOBaTh 3aKOHBI COXPAHEHMSI MACChl BEIIECTB M TOCTOSIHCTBA
COCTaBa BELIECTB.

) YcTanaBnuBaTh ~ NPUYMHHO-CIEACTBEHHYIO  CBSI3b  MEXIY
COJIEpKAaHWEM 3THUX 3aKOHOB M HAMHMCAaHUEM XUMHUYECKHX (popMyn u
YpaBHEHUU.

] YcranaBiuBaTh 3BOJIIOLMOHHYIO CYITHOCTh MEHJIEJIEEBCKOM
U COBPEMEHHOH (OpMyIUpOBOK mepuoanyeckoro 3axona JI.W.
Menneneesa.

) OOBsiCHATD (HU3UYECKUNA CMBICT CHUMBOJIUKH TEPUOIUIECCKON TaOIHIIBI
xumudeckux snnemeHToB .M. MennaeneeBa (HOMEpOB d3J€MEHTa, IMEPHOJA,
TPyNnbl) ¥ yCTaHABIMBATH TMPUYMHHO-CICACTBEHHYIO CBS3b  MEXKIY
CTPOCHHEM aToMa W 3aKOHOMEPHOCTSIMU HM3MEHEHHsI CBOWCTB DJIEMEHTOB U
00pa3oBaHHBIX UMU BEIIECTB B MEPHO/IAX U TPYIIIaX.

[} XapakTepu3oBaTh JEMEHTHI MAJIbIX U OOJBIINX MEPUOJOB IO HX
ITOJIOKEHHUIO B epuoaudeckoit cucreme .M. Menneneesa.

OcHoOBHBIE
TEOPUHN XUMHHU

] YcraHaBiuMBaTh 3aBUCUMOCTh CBOMCTB XHMHMYECKMX BEIIECTB OT
CTPOEHHS aTOMOB 00pPa3yIOIINX UX XUMHUUYECKHUX 3JIEMEHTOB.

(] XapakTepn30BaTh BaXHEHIIME TUIIBI XUMHYECKHX CBS3€H H
OTHOCHUTEIIBHOCTb ATOW THUIIOJIOTMH.

[J OOBSCHATh 3aBHCUMOCTh CBOWCTB BECIISCTB OT HMX COCTaBa H
CTPOCHHMS KPUCTALINYECKUX PEIIETOK.

] ®opmynupoBaTh OCHOBHBIE ITOJIOKEHUS TEOPUU
NEKTPOJUTUYECKON AUCCOLMALMM M XapaKTEpHU30BaTb B CBETE ITOU
TEOPUU CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIMHEHUIM.

] @opmMynupOBaTh OCHOBHBIE IIOJIO)KEHHS TEOPUM  XHMHUYECKOTO
CTPOCHHsI OPraHWYECKHX COCIUHEHHHW M XapaKTEpU30BaTb B CBETE ITOU
TEOPUH CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHEHUM.
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Baxueiinme
BeleCTBA U
MaTepHuaJIbl

(] XapakTepu3oBaTh COCTaB, CTpOEHHUE, CBOIICTBA,
MoJIyueHue U NpuMeHeHue BaxkHeWmux MmetamwioB ( [IA u II A rpynm,
QTIOMUHMS, JKeJe3a, a B ECTECTBEHHO-HAydYHOM Ipoduiie U HEKOTOphIX d-
AJIEMEHTOB) M UX COCTUHECHUM.

(] XapakTepnu3oBaTh COCTaB, CTPOCHHUE, CBOMCTBA, MIOJTy4eHHUE u
npuMeHeHue BakHeWmux HemeramwioB (VI A, VIIA, VIA rpymm, a
TaKke azora u gpocdopa, yriepoaa U KpeMHUs, BOJOPOIA) U UX COCTUHEHUI.

'] XapakTepu3oBarh COCTaB,  CTpOEHHE, CBOMCTBA, IOJy4YE€HUU
U TpPUMEHEHUE BaXKHEUIIMX KJIacCOB YIIJIEBOJOPOJIOB (anmkaHOB,
[UKJIOATIKAHOB, AJKEHOB, aJKWHOB, apPEHOB) U UX Hanboliee 3HAYUMBIX

B HapOJHOXO35UCTBEHHOM IIJIaHE MPEICTaBUTENICH.
| B aHaNOrM4HOM KJIIOYE XapaKTepU30BaTh BAXKHEUIINX

MPEACTaBUTENCH JPYruX KJIAaCCOB OPraHUYECKUX COCAMHEHHI: METaHON |
ATAHOJI, CJIOXHBIE (DUPHI, KUPHI, MBLTIA, aJIbACTUIBI (bopmanbaerua
W aneTalbleruj), KETOHBI (aleTOH), KapOOHOBBIE KHUCIOTHI (YKCYyCHas
KHCJIOTA, JJI1 €CTeCTBEHHO-HAYYHOTO MPOQUIs MIPEACTaBUTENCH IPYTUX
KJIaCCOB KHCJIOT), MOHOCaxapuAbl(TJIFOK03a), Aucaxapuabl(caxaposa),
nojucaxapuapl  (Kpaxmalsl ¥ LeJUTI0N03a), aHWJIMH, aMHHOKHUCIIOTHI, OCJIKH,
HMCKYCCTBEHHBIC U CHHTETHYECKHE BOJIOKHA, KAy4yKH, IJIACTMACCHI.

XuMHYeCKH i
S3BIK U
CHUMBOJINKA

() Ucnonp3oBaTh B y4eOHOH U  TpOo(PEeCCHOHAIBHON NEATEITbHOCTH
XUMHYECKHNE TEPMUHBI U CUMBOJIHKY.

) Ha3pIBaTh M3y4eHHBIEC BEIIECTBA IO TPUBHAIBHOW WJIM MEKIYHAPOIHOMN
HOMEHKJIATYpe M OTpa)kaTh COCTaB 3TUX COEJWHEHUH C MOMOUIbIO
XUMUYECKUX (HOPMYIL.

) OTpaxxaTh XUMHUYECKUE MPOLECCHl C MOMOIIBI0 YPaBHEHUN XUMUYECKUX
peaKuum.

XuMmuuyeckue
peakuuun

1 OOBACHATD CYIIHOCTh XUMHYECKHX IporeccoB. Kiaccupunuposarsb
XMMHMUYECKHE PpEaKIUH [0 Ppa3IUYHbIM MPU3HAKaM: YHUCIYy U COCTaBy
MPOJAYKTOB M PEareHTOB, TEIUIOBOMY 3(PdEKTy, HaMpaBIICHHIO, dbaze,
HAJIMYUIO KaTajJu3aTopa, WM3MEHEHUIO CTENEeHEW OKHUCIEHUS JJIEMEHTOB,
00pa3yromux BeecTa.

| YcraHaBnuBaTh INPU3HAKKM OOLIEr0 W pa3IMYHOTO B THUIIOJIOTUU
peakuuii 1Jisi HEOPraHUYECKOM U OPraHUYECKON XMMUHU.

| KnaccugpuiupoBaTe  BemiecTBa U MPOLECCHl €  TOYKU 3PEHHUA
OKHUCJIEHUS-BOCCTaHOBJEHHs. COCTaB/IsATh ypaBHEHUS pEaKUUN C MOMOIIbIO
METO/1a JIEKTPOHHOTO OajaHca.

1 OOBACHUTD 3aBUCHMOCTh  CKOPOCTH  XMMHYECKON pPEakUnH
U TOJIOKEHUS XHMHUYECKOTO PaBHOBECUS OT PA3IUYHBIX (PAKTOPOB.

XuMH4YeCKH i
IKCIEPUMEHT

D BeIIONMHATE  XMMHUYECKHH OKCIICPUMCHT B IIOJIHOM COOTBETCTBHUH C
IpaBUJIaMH O€30MaCHOCTH.

| Habnronath, ¢uUKCHpOBaTb M ONUCHIBATH PE3YJAbTaThl IPOBEIECHHOTO
IKCTIEPUMEHTA.
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XuMHnyeckas
uHopMmanus

) [IpoBOANTE CaMOCTOATENBHBI TIOMCK XUMHYECKOW MH(POPMAIMH C
WCIIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HW3JIaHUM,
KOMITHIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHETA);

(] ICTI0JIB30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU ISl 00paboTKn u
nepeAadyd XMMHUUYECKOM WHGOPMAIMU W €€ MPEACTABICHUS B Pa3IMYHBIX
dbopmax.

Pacuersl o
XUMHYECKUM
¢popmyaam u
YPABHEHUAM

] YcranaBiuBaTh 3aBUCUMOCTh MEXJY KaU€CTBEHHOM M KOJMYECTBEHHOMU
CTOpPOHAMH XHMHYECKHX OOBEKTOB U MPOIIECCOB.

[] Pemats pacyeTHbIe 3a7a4u o XUMHUYECKUM
dbopMynaM U ypaBHEHHSIM.

IIpopuasHoe n
npogeccnoHaIbHO
3HAYHUMOe
cojepsKaHue

1 OOBACHATP XMMHUYECKUE SIBJICHUS, IPOUCXOSIINE B IMPUPOAE, OBITY U
Ha IIPOU3BO/ICTBE.

) Onpenenarb BO3MOXHOCTU TMPOTEKaHHUSI XMUMHUYECKUX MPEBPALEHUIN B
Pa3INYHbIX YCIOBUSX.

) CobmomaTh IpaBWJIa SKOJOTMYECKHM TPAMOTHOTO MOBEACHUS B
OKpYKaroIlleH cpere.

) OneHuBaTh BIMSHUE XMUMHMUYECKOTO 3arps3HEHHs] OKpYXalollell cpenbl
Ha OpraHu3M 4YeJlOBEKa U JPYrue KUBbIE OPraHU3MBI.

| Cobmomath mnpaBmwia 0€30MacHOr0  OOpallleHHs C TOPIYMMHU U
TOKCUYHBIMU BELIECTBaMH, JIaOOpaTOpHBIM 000pPYIOBAHUEM.

'/ T'oTOBUTH pacTBOphl  3aJlaHHOM KOHLIEHTpaluu B ObITY U Ha
IIPOU3BO/ICTBE.

| Kputnuecku OIEeHMBATh JIOCTOBEPHOCTh XHMHYECKON HH(pOpMAaIHH,
MTOCTYIAOIIEN U3 Pa3HbIX HCTOYHUKOB.

3.YCJOBMUS PEAJIN3AIIMA YYEBHOM JUCHUIJIAHBI
3.1.YueOHO-MeTOAMYECKOE U MATEPUATbHO-TEXHHYECKOe o0ecniedeHre TPOrpaMmMbl
yueOHOH TUCHUNIUHBI.

No
n/n

MaTtepuanbHO-TEXHHUYECKOE 00eCIIeUeHUE 3aHATHI

1

2

4 IxkpaH

Moodeau

1 IIpoexmop
2 Komnwviomep

3 IIpunmep « Canon»

5 Habop kpucmanauueckux pewemox: aamasa, epaguma, ouokcuda yaaepoda, jxenesa,
MazsHus, medu, no8apeHHou coau, tioda, Aboa

Habop 041 modeauposaHus CmpoeHus Heop2aHUYeCcKux eeujecms

Habop 0141 modeauposaHus CmpoeHus Op2aHU1eCcKuxX 8eujecms

6

7

g Koanexuyuu
Amomunuil

9
Boaoxna
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10 | KameHHblil y204b U npoOYyKmMblL e20 nepepabomxu
11 | Kayuyx

12 | Memaaawt u cnaaswl

13 | MuHepanawt u 20pHble NOPOObL

14 | Hegpmb u sadxcHetlwue npodyxmol ee nepepadbomxu
15 | Ilaacmmaccwt

16 | Cmexno u usdeaus u3 cmexkna

17 | Tonauso

18 | YyeyH u cmanaw

19 | IIIxana meepdocmu

Nudpopmannonnoe odecrneyeHue 00y4eHus

OcHoBHbIe ucTouHukH (ON):

Ne n/m HaumeHnoBanue ABTOp

Xumusa 10 kaace ( 6asoswiil O.C I'abpuensH 2005
OH1 | yposens)

OM2 Xumusa 11 kaace ( 6asoswlil 0.C I'abpuensn 2005
YposeHb)
X =

OH3 umus 10 kaace (npodunbHbiil 0.C T'abpuensn 2005
YposeHb)
X -

oMy umus 11 kaace (npo@PunbHbiil 0.C T'abpuensn 2005

YposeHb)

PEKOMEHIAYEMAS JIMTEPATYPA

Jna cmyoenmos

labpuensa  O.C. Xwumus gia npodeccuii ©W  CHCHHAIBHOCTEH  COIMAIBHO-
SKOHOMMUYECKOT0 U TymMaHutapHoro npoduieit: yueOnuk / O.C. I'abpuensH, U.I'. Octpoymos.
—M.: 2014

ladpuensn O.C. Xumus ans npodeccuil U crenuanbHOCTEH TEXHUYECKOTo MpOQUIIs:
yuebnuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014

labpuensa O.C. Xumus s npodeccuil M CHENUaIbHOCTEH E€CTECTBEHHO HAYyYHOTO
npoduns: yaeOnuk / O.C. I'abpuensn, U.I'. Octpoymosn. — M.: 2014

Ia6puensu O.C. Xumus: yaeO. s cryd. npod. yueb. 3aBenenuii / O.C. 'abpuenss,
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N.I". Octpoymos. — M.: 2014
labpuensa O.C. Ilpaktukym: yue6. mocoome / Tabpuensan O.C., Octpoymor WN.I'.,
CnanxoB C.A., lopodeera H.M. — M.: 2014
INadpuensn O.C. Xumus: nocobue mig noarotroBku k EI'D: yweb. mocobue / O.C.
IMa6puensu, N.I'. Octpoymos, C.A. Crnagkos. — M.: 2011
Epoxun HKO.M. , Koamesa U. b. Xumms qnus mnpodeccuit u  crenuaaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO Hay4yHOTO npoduiei. — M.: 2014
Epoxun FO.M. Xumus: 3anauu u ynpaxknenus. — M.: 2014
Epoxun KO.M. COopHuK TecTOBBIX 3aaHuil o xumuu. — M.: Akagemus, 2014 ["aGpuensin
O.C. u gp. Xumus ang mnpodeccuii U crneuHagbHOCTEH
TEXHUYECKOTO MPOoduIs (3IEKTPOHHOE MTPHUIIOKEHUE)
/na npenooasamens
06 oOpa3oBaHUU B Poccuiickoit Odenepauuu. DdenepanbHbIii 3aKOH
Poccuiickoit @enepanuu ot 29 nexkadpst 2012 r. Ne 273-D3
@denepalibHbIl TOCYIapCTBEHHBIH 00pa30BaTENIbHBII CTaHJapT CpeaHero
(mommuoro) obmero obpazoBanus. YTB. [Ipukazom MunoOpuayku Poccum ot 17 mas 2012 r.
Ne 413
[Ipukaz MunoOpHayku Poccum ot 29 nexabps 2014 r. Ne 1645 « O BHeceHuu
M3MEHEeHUI B npuka3 MuHuctepcTBa oOpazoBanus u Hayku Poccuiickoit @enepamuun ot 17
mags 2012 1. Noe 413 «O6  yrBepxaeHun  (eaepaTbHOTO TOCYAapCTBEHHOTO
00pa3oBaTENBHOTO CTaHAApTa cpeaHero (IMOJIHOTO) OOIIero 0Opa3oBaHUs.
PexoMeHaum no opraHu3anuy NOJy4eHUs CPEAHEro 00IIero oopa3oBaHus BIpeaeaax

OCBOEHUS00Pa30BaTEIbHBIX IporpamMm CpenHero podecCHOHATBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOIO OOILEro 0Opa30BaHUSI C y4ETOM TpeOoBaHuU

dbenepanbHBIX  TOCYAapCTBEHHBIX 00pa3zoBaTeNbHBIX CTAHIAPTOB U
HoJydaeMoil mpodeccHd WM CICIMANBHOCTH  CPEIHETO podecCHOHATBHOTO

oOpazoBanusi (muceMo JlemapramMeHTa TOCYAAapCTBEHHOW IOJMTHKU B c(epe IMOATOTOBKH
pabouunx kanpoB u 1O Mwunobpuayku Poccuum ot 17.03.2015 Ne 06-259).
labpuensa O.C. Xumusa sl nOpenojaBarens: y4eOHO-METOIMYECKOe mocooue /
O.C. l'abpuensn, I'.I'. JIeicoBa. — M.: 2014
labpuensu O.C. u gp. Xumus aa8 nOpodeccuil U cnenHalbHOCTEH
TEXHUYECKOTO NPOoduIs (3IEKTPOHHOE MTPUIIOKEHUE)
HumepHem-pecypcuol
pvg.mk.ru - omuvmnuaga «llokopu BopoObéBel ropb»  hemi.wallst.ru -
«Xumuga. OOpazoBarenbHbIA CcalT Ui IIKOJbHUKOB» www.alhimikov.net -
OO0pazoBaTeIbHBIN CAUT IS IIIKOJIBHUKOB
chem.msu.su - DnexkTpoHHass OMOINOTEKA IO XUMHU

www.enauki.ru — UHTepHeT-u3gaHue Uil yuurtened «EcTecTBeHHblEe HayKn»
Iseptember.ru - metoauveckas razera "llepBoe ceHTsaOps"
hvsh.ru - xypHan «Xumus B HIKOJIE»

www.hij.ru/ -«XumMus 1 Ku3Hb»
chemistry-chemists.com/index.html - »snekTpoHHBIH >KypHan «XUMHUKA U XUMUS»

20



4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOI
JUCHUIIMHBI
4.1.Pe3y.111,TaT1,1 0CBOCHUSA y‘leﬁHOﬁ AUCHUIVIMHBI — IMYHOCTHBIC, METAIIPECIMETHLIC,

npeaMeTHBIE.
OcBoenne cojaepxkaHus Y4eOHOW AUCIUIUIMHBI «XUMHUSA», OOecredrnBaeT
JTOCTIKEHUE CTYJICHTAMU CIEAYIOIUX pPe3yibmanmos:

JUYHOCMHbBIX:
l YYBCTBO ropaoctu u YBAXXCHHUA K HCTOPHUU u JOCTHXXCHUAM
OTEUYCCTBEHHOM XUMHYECKON HAYyKH, XHUMHUYCCKHU rpaMOTHOC IIOBCACHUC B

npodeccHoOHaIbHOM ~ JEeSTeNbHOCTM M B OBITY TMpu  OOpalleHMHM C  XUMHYECKUMHU
BELIECTBAMU, MaTepHaJlaMU U MPOLIECCAMU;

O FOTOBHOCTh K HPOJOJDKEHHIO 00pa3oBaHMS U IOBBIIICHUS KBAIU(UKALUK B
n30paHHON MPO(hecCHOHATBHON ACSITEIBHOCTH U OOBEKTUBHOE OCO3HAHUE PO XUMHYECKHX
KOMIICTSHITUH B 3TOM;

O YMEHHUE HCIOJIb30BaTh JOCTHKEHHUS COBPEMEHHOM XUMHUYECKOW HayKH
U XMUMHYECKUX TEXHOJOTUH Ui MOBBIIIEHUSI COOCTBEHHOTO HHTEIIEKTYaJIbHOTO Pa3BUTHS B
BbIOpaHHOM MpodeccnoHaNbHOM 1S TEIbHOCTH;

MemanpeomemHpix:

O WCIOJIb30BAHME PA3JIMYHBIX BHUJIOB MO3HABATEIbHOM NEATEIHHOCTH M OCHOBHBIX
MHTEJJIEKTyalbHBIX Olepanuil (mocTtaHoBKa 3aaauyd, (GopMyIHMpOBaHHE TUIIOTE3, aHAIU3 HU
CHUHTE3, CpaBHEHHE, 0000IleHHEe, CUCTEeMaTHU3alMsl, BBISIBICHUE MPUUYMHHO-CIIEJACTBEHHbIX
CBsI3€M, MOMCK aHANOroB, (OPMYIMPOBAHHUE BBHIBOJIOB) JJISl PEIICHMs] MOCTABJIEHHOW 3aJayd,
IIPUMEHEHHE OCHOBHBIX METOJIOB IMO3HaHUS (HAONIOEHUE, Hay4YHBIH OSKCIEPUMEHT) JUId
U3YYEHUS  Pa3IUYHbIX  CTOPOH XHMHUYECKMX OOBEKTOB M MPOILIECCOB, C KOTOPBIMU
BO3HUKAET HEOOXOJMMOCTh CTAJIKUBAThCS B MPOQecCHOHANIbHON cdepe;

O UCIOJIb30BAHME  PA3IMUHBIX MCTOYHUKOB JJISI  IOJIydEHUS  XUMHUYECKOM
uHpopMalMyd, yMEHHE OLEHUTb €€  JOCTOBEPHOCTb  JUISl  JIOCTHKEHHUS  XOPOILIUX
pe3ynbpTaToB B IpodecCHOHAIBHOU chepe;

npeomemHmuix:

O c(OpPMUPOBAHHOCTh MPEJCTABIEHUNA O MECTE€ XMMHUHU B COBPEMEHHOMN HaydHOMU
KapTUHE MUpPa; MOHMMAaHHUE POJIM XUMHUHM B (OPMHUPOBAHUHU KpPyrozopa U (PyHKUHOHAIbHON
IPaMOTHOCTH Y€JIOBEKa JJISl peLIeHUS MPAaKTUYECKUX 3a/1a4;

O BJIaJICHUE OCHOBOIOJIAraloIUMHU XUMHYECKUMHU MOHATHIMH,
TEOPUSIMHM, 3aKOHAMH U  3aKOHOMEPHOCTSIMH; YBEPEHHOE II0JIb30BAHHE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

O BJIaJICHUE OCHOBHBIMH MeTOolaMu Hay4YyHOTO MO3HAHUS,
UCIOJIb3yeMbIMU B XUMHUH: HaONIOJIEHHE, OIMCaHHe, HW3MEpPEHHE, DSKCIIEPUMEHT; YMEHUE
00pabaThIBaTh,00bACHATh PE3YNbTATHl MPOBEAEHHBIX OIBITOB M J€JIaTh BHIBOJIbI; TOTOBHOCTD
U CIIOCOOHOCTh MPUMEHSATh METO/Ibl IO3HAHUS IIPU PEIICHUH MTPAKTUUYECKHUX 3ajay;

O cOPMUPOBAHHOCTh YMEHMSI JaBaThb KOJUYECTBEHHbIE OLEHKU U
MIPOBOJUTH PACUEThI 10 XUMUYECKUM GOpMYJIaM U ypaBHEHUSIM;

O BJIaJICHUE NPaBHJIAMU TEXHUKU O€30MaCHOCTU IPU HCIOIb30BAaHUHU
XUMHYECKUX BEIECTB;

O c(OPMUPOBAHHOCTh COOCTBEHHOW MMO3WLIUU IO OTHOLIEHHIO K
XUMHUYECKON MH(POpMaIUK, OTy4aeMOM U3 pa3HbIX HCTOYHUKOB.
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