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PaGouast mporpamMmma y4eOHOW AMCIUIUIMHBI pa3zpaboTaHa Ha ocHoBe [IpuMepHOIl mporpamMmbl
o0meo0pa3oBaTeibHOM ~ y4eOHOH  AMCHUIUIMHBL  «XUMHUS» UL po¢eCCHOHATBLHBIX
obpazoBatenbHbIx  opranusamuii  (mamee  CIIO)  (PexkomenmoBano — demepaibHbIM
TOCYIapCTBEHHBIM  aBTOHOMHBIM  yupexkaeHueM  «DenepalbHbIi  WHCTUTYT  Pa3BUTHUSA
obpazoBanus» (OPI'AY «DHUPO») B KadecTBe NPUMEPHOW MPOrpamMMbl ISl peaM3alliu
OCHOBHOMH MpogeccrnoHanbHOl 00pa3zoBarenbHOi mporpamMbl CIIO Ha 6a3e OCHOBHOTO 00IIETO
00pa3zoBaHus ¢ MOYYCHUEM cpeaHero obmero oopasoBanus [Iporokon Ne 3 ot 21 urons 2015 r.
Perucrpanmonnsiii Homep peunensun 3850t 23 wurons 2015 1. OI'AY «®UPO») mo
CIIEIUATILHOCTH CPEeAHETo MpodeccuoHabHOro oopa3zoBanust — 23.01.17 Mactep 1o peMOHTY U
00CITy’)KMBaHUIO aBTOMOOMIICH

[Iporpamma o0O0I1I€00pa30BaTENbHON YYCOHON MUCHUILTUHBI «XUMHS» TpeIHAa3HAYCHA JUIS
U3yUYeHHs] XUMHHU B MpodeccHoHaNbHBIX 00pa3zoBarenbHbiX opranuzanusx CI1O, peanusyromux
00pa3oBaTeNbHYI0 TPOrPaMMy CPEIHEro 00IIero oOpa3oBaHus B Ipezesiax OCBOCHHS OCHOBHOM
npodeccuonaibHor oOpazoBarenbHoil nporpammbel CITIO (OITOIT CIIO)na 6a3e OCHOBHOTO
obmiero  oOpa3oBaHHsl MpPH MOJATOTOBKE KBAJTM(PHIMPOBAHHBIX  PabOYMX, CIIyXKaIlUX,
CIEIHUAIMCTOB CPETHETO 3BCHA.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuit @I'OC cpemnero oOmero obdpa3zoBaHUS,
NPEIBSBISEMBIX K CTPYKTYpE, COJCPKAHHUIO U PE3yJIbTaTaM OCBOCHUS YYeOHOW JAMCIUIUIMHBI
«XUMUA», B COOTBETCTBUH ¢ PekoMeHIanusMy 1o OpraHu3aluy MOIYYeHHUs CpeHero o0mero
00pa3oBaHus B MpeJieiax OCBOCHUS 00pa30BaTEIbHBIX MIPOrPAMM CPEIHETO MPO(HECCHOHAIBHOTO
o0Opa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHMs C y4eToM TpeOOoBaHWl (enepabHBIX
TOCYJapCTBEHHBIX ~ 00pa3oBaTeNbHBIX  CTAHAAPTOB W  MOJy4aeMoW TMpodeccuu  WiH
CHEeNHATBHOCTA  CpeIHero mnpodeccHoHalbHOrO oOpazoBaHus (mmcbMo JlemaprameHnTa
rOCYJapCTBEHHON TOJHMTUKUA B cdepe MOoAroToBku pabouux kaapoB u IO MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom IlpumepHoii OCHOBHON 00pa3oBaTEIbHOM
porpaMMbl CpeHEro o0Iiero obpa3zoBaHus, 0J0OpeHHON pelieHueM ¢eaepanbHOro yueOHO-
METOAMYECKOro o0beauHeHust o oOmeMy oOpa3zoBaHuio (poTokoda ot 28 uroHs 2016 1. Ne
2/16-3).

Opranuzanusa-pa3paboTuuk: roCy/1apCTBEHHOE npodeccuoHanbHOe o0pa3oBaTenbHOe
yupexnaenue Tynbckoit obmactu «l1{eknHCKHI MONMUTEXHUUECKUN KOJUTEIK»
Pazpabotunk:

Mapkanosa Upuna AnexcanaposHa, npenojgasarens [TIOY TO «IITK»
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1. MACIIOPT PABOYEH ITPOT'PAMMBI YYEBHOM JUCITATIINHBI
OY.11 XuMus
1.1. Ob6aacTh NpUMEHEHHs POTrPaMMBbI
PaGouass mporpamMMa y4eOHOW IUCHUIUIMHBI SIBISETCS YacThIO MPOTPAMMBI  TOJITOTOBKU
KBATH(UIIUPOBAHHBIX padbouux, ciyxamux 1o npodeccuu CIIO -23.01.17 Mactep 1o peMoHTY
U 00CITY’)KHBaHHUIO aBTOMOOMIIEH

[Tporpamma 001Ic00pa30BaTENBFHON Y4EOHON AUCHUIUIMHBI «XHMHS» TpeIHA3HAYeHa s
U3ydeHuss B NPOQPECCHOHATBHBIX  O0pa30BaTENBHBIX  OPraHM3AlUAX,  PEATH3YIONIMX
00pa3oBaTeNbHYIO IPOrpaMMy CPEIHETo 001Iero oopa3oBaHus B Mpeesiax OCBOCHUS OCHOBHOM
npodeccuonaibHOl obpazoBarenbHOol mporpammbl CIIO (OITOIT CIIO) na 6a3e OCHOBHOTO
oOmiero oOpa3oBaHMsl MpPH MOJATOTOBKE KBAJM(PHUIMPOBAHHBIX pabOUYMX, CIyXKallux,
CHEIHUAIMCTOB CPETHETO 3BCHA.

1.2. MecTO0 AUCUMILIMHBI B CTPYKTYpe OCHOBHOI mnpodeccHoHAILHOH 00pa3oBaTebHOI
nporpaMmsbI: 001eo0pa3oBaTeIbHBIN UK

1.3. ey ¥ 3a0a4M JMCUMILUIMHBI — TPEOOBAHMSA K Pe3y/JIbTaTaM OCBOCHHS IMCUMILIUHbI:
OcBoeHue conepkaHusi Y4eOHOW AUCIUIUIMHBI «XHUMHsS», OOECIEeYMBAET JOCTHIKEHUE
CTYJIEHTaMH CIEAYIOIINX Pe3y/JIbTaTOB:

JIUYHOCHIHBIX

— YyBCTBO TOPJOCTU U YBAKEHMSI K UCTOPUU U JOCTHIKEHUSIM OTEYECTBEHHOM XHMHMUYECKOU
HAyKH; XUMHYECKA TPAMOTHOE TIOBEJICHUE B MPOPECCHOHATBHON JIEATSIHEHOCTH U B OBITY TIPH
o0pallleHuu ¢ XUMHUYECKUMH BEIIeCTBAMU, MaTepUalaMy U TPOIECCAMU;

— TOTOBHOCTh K TPOJODKCHUIO OOpa30BaHUS M TMOBBINICHUS KBATH(PHUKAIUU B HM30paHHOM
npoecCHOHANBHOM JAeSITENbHOCTH U 0OBbEKTUBHOE OCO3HAHHME POJIM XUMHUYECKUX KOMIIETEHIUI
B 3TOM;

—YMEHHME UCIOJIb30BaTh JOCTH)KEHHS COBPEMEHHOM XUMHUYECKOM HAyKH M XUMHUYECKHUX
TEXHOJIOTHI JJIi TIOBBIMICHUS] COOCTBEHHOT'O HWHTEJUICKTYaJIbHOTO pPa3BUTHS B BBIOpaHHOU
npodeccCHOHANBEHOM e TENbHOCTH;

* MemanpeomMemHnulx:

- HUCITIOJIB30BaHUC Pa3IMYHBIX BUI0B IO3HABaTEILHOU ACATCIIBHOCTHU u OCHOBHBIX
MHTEIJIEKTYadbHBIX Olepanuil (MOCTAaHOBKH 3anayd, (OpMYJIUPOBAHMS THUIOTE3, aHAIW3a U
CHUHTE3a, CpaBHEHHUS, OOOOIICHMS, CHUCTEMATH3alli{, BBISBICHUS NPHUUYUHHO-CIEACTBEHHBIX
CBsI3€H, MOMCKa aHaNIoroB, (POPMYIHPOBAHUS BHIBOJIOB) JJISl PEIIEHUs MOCTABIECHHOW 3ajaud,
NPUMEHEHHE OCHOBHBIX METOAOB MO3HAaHHUS (HAONIOEHUS, HAYYHOIO OHKCIEPUMEHTA) JUIs
W3YYEHUS DPA3NIUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U IPOIIECCOB, C KOTOPHIMH BO3HHUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCHOHAIBHOM cdepe;

— WCIOJIb30BaHUE PA3TMYHBIX UCTOYHHUKOB VISl TIOMYYCHHS] XUMUYECKOU WH(OpMAIIUU, YMEHUE
OLICHUTh €€ JIOCTOBEPHOCTH JUISl JAOCTHIKEHMSI XOPOIIMX pE3yJbTaTOB B MpodeccroHalIbHON

cdepe;

®  npeomMemmubIX:
——C(OpPMUPOBAHHOCTH MPEICTABICHUI O MECTe XMMHUU B COBPEMEHHOW Hay4yHOW KapTHHE
MUpa; TNOHMMAaHHE pOJIM XHUMHUU B (OpPMHpPOBaHMM Kpyrosopa U (YHKIIMOHAIHHOU
TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHS MPAKTUYECKUX 3a/1a4;
— BJIaJC€HHUE OCHOBOIIOJArarOlmuMMu XUMHYCCKUMHU IIOHATUAMU, TCOPHAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMHUECKON TEPMUHOIOTHUEN 1 CUMBOJIMKOI;
— BJIAACHHUEC OCHOBHBIMH MCTOAaMU HAYYHOI'O ITIO3HAHUSA, UCITIOJIB3YEMBIMU B XUMHUH:
HAOMO/IEHUEM, ONKMCAHUEM, W3MEPEHHUEM, OKCIIEPUMEHTOM; yMeHHe o0padaThiBaTh,
OOBSICHATH PE3yJbTaThl TPOBEICHHBIX ONBITOB M JIeJaTh BBIBOJBI, TOTOBHOCTH U
CHOCO6HOCTB IMPUMCHATH MCTOAbI TO3HAHUA MPU PCUHICHUH MPAKTUUCCKHUX 3a1a4;



— c()OPMUPOBAHHOCTh YMEHUS JaBaTh KOJMUECTBEHHBIE OLEHKU U MPOU3BOIUTH PACUEThI O
XUMHUYECKUM (opMyriaM U ypaBHEHUSIM;
— BJIJICHHE MTPaBWJIaMU TEXHUKH 0€30IaCHOCTH MPHU UCIOJIB30BaHUN XUMUYECKUX BEILECTB;

——C(OpPMUPOBAHHOCTh COOCTBEHHOW MO3UIIUU 110 OTHOIICHUIO K XUMUYECKOW HH(OpMAIIHH,
MOJIy4a€MOU U3 Pa3HbIX UCTOYHHUKOB.

Kon IIpakTHYecKkHii ONIBIT | YMeHUs 3HaHuA

IIK, OK

OK 01. | Pacno3naBanue Pacnio3naBate  3amady  w/mMiM | AKTyaJIbHBIN
CIIO)KHBIX IpoOJieMHBbIE | TPo0sIeMy B MPO(ECCHOHAIBHOM | TPO(eCcCHOHAIbHBIN U
CUTyallud B DPA3IUYHBIX | U/HIM COIMAIBHOM KOHTEKCTE; COLMAJIbHBIA KOHTEKCT, B
KOHTEKCTax. Ananu3upoBaTh 3ajadyy HM/MIM | KOTOPOM HIPUXOJUTCS
[IpoBenenne  aHanmuza | mpobieMy U BBIACHATH €€ | paboTaTh U KUTh;
CJIO’KHBIX CUTYallMi NP | COCTaBHbIC YaCTH; OcHOBHBIE UCTOYHUKHU
pereHnH 3agad | [IpaBuinbpHO BBISIBIISITh U | ”HPOPMALIUU U PECYPCHI
npodeccuoHaIbHON 3G PEKTUBHO UCKaTh | JUIsl pelleHus 3agad |
NEeSITENIbHOCTH uHpoOpMaNHo,  HEOOXOAUMYIO | poliIeM B
OmnpesneneHue  3TamoB | A peLICHUs 3a7auyd  W/MIM | TPo(ecCHOHAIBHOM
pelieHus 3a/1a4uu. POOJIEMEI; U/ve COIMAIBHOM
Onpenenenue CoctaBuTh I1aH JeicTBu, KOHTEKCTE.
noTpeOHOCTH B | OnpenenuTtsb HEOOXOUMBIE | ANITOPUTMBI BBITTOJTHEHHUS
nHpopmanuu pecypchl; pabor B
OcyiiecTBienue Bnagers aKTyaJbHBIMH | IPO(eCcCHOHANBHOM U
3¢ (HEeKTUBHOTO MOUCKA. | METOJaMU paboThI B | CMEXHBIX 00JIaCTSX;
Brinenenne BCeX | MpOo(heCCUOHATLHOW U CMEKHBIX | MeTobl paboThI B
BO3MOYKHBIX chepax; npogeccnoHaIbHON u
WUCTOYHUKOB  HYXHBIX | PeannzoBarp COCTaBIICHHBIN | CMEXKHBIX chepax.
pecypcoB, B TOM YHCIIE | IUIAH; CrpykTypa miaHa JAis
HEOYEBHIHBIX. OneHuBaTh pe3yibTar U | pelIeHus 3a1a4
PazpabGoTka neTanpHOrO | MOCHEACTBHS CBoux jAedcTBuil | [Topsmok OLIEHKHU
IJIaHa ACUCTBUI (caMoCTOSITENTEHO WIN C | pe3yJbTaToOB peneHus
OneHka  pHCKOB  Ha | IOMOIIbIO HACTABHUKA). 3aa4 npodeccuoHaNbHOM
KaXX/IOM Iary JeSITeTbHOCTH
OneHuBaeT TIUIIOCHI U
MHUHYCBI  TIOJIy9€HHOTO
pe3yibTara, CBOETO
TTaHa " ero
peanu3anuu,
npeuiaraeT  KpUTEpHUU
OLIEHKHU u
pEKOMEHTalluu o
yIY4IIEHUIO TJIaHA.

OK 02. | IlnanupoBanue Ompenenars  3amaun  noucka | HomeHnknarypa
MH(POPMAIIMOHHOTO uHpopMaIu MH(POPMAIMOHHBIX
moucka w3 mmpokoro | OnpenensTs HEOOXOIUMBIE | HCTOYHHUKOB
Habopa MCTOYHUKOB, | HCTOUHUKHU HH(OpMaIu MIPUMEHSEMBIX B
HE00X0IMMOr0 st | IlnanupoBate mpolecc noucka npodeccroHanbHOI
BBITTOJIHEHUS CTpyKTypHpOBaTh MOIY4aeMyIO | IeATeIbHOCTH
poheCCHOHATTEHBIX nHpOPMAIIHIO [Tpuemsr
3aja4 Beienars Haubosee 3HaUMMOE B | CTPYKTYPUPOBAHHUS
[IpoBenenne  ananu3sa | mepeuHe uHGOpPMAIUU nHpopmauu
IIOJIyYEHHOMN OuenuBath npakTuyeckyro | dopmar oopmienus
uH(pOpMalMH, BBIIENSET | 3HAYUMOCTh pe3yabTATOB | pe3yJbTaTOB HIOUCKA




B HEil TJ1aBHBIC aCIICKTHI.

IIOHUCKa

nHpopmaruu

CrpykTypHupoBaTh OdopmItATh pe3yabTaThl IOUCKa
OTOOpaHHYIO
uHpOpMaIHIO B
COOTBETCTBHUHU c
rapaMeTpamu IOUCKa;
HNuTepnperanust
MOJTy4YEHHOMN
nHpopmaruu B
KOHTEKCTE
npodeccuoHanbHOM
JESITEIbHOCTH

OK 03. | Mcnonb3zoBaHue Onpenenars akTyasbHOCTh | Copep)kaHue akTyaJbHOU
aKTyaJbHOU HOPMAaTUBHO-IIPABOBOU HOPMaTUBHO-IIPABOBOU
HOPMAaTUBHO-TIPABOBOM | TOKYMEHTAllUU B | IOKyMEHTallUU
JOKYMEHTAIUIO 1o | mpohecCHoHAIbHON CoBpemeHHasi Hay4Has U
npodeccun JeSITeNIbHOCTH npodeccuoHaabHas
(ciennanbHOCTH) BricTpauBats TPACKTOPUH | TEPMUHOJIOTUS
[Ipumenenue npodeccnoHanTbHOTO u | BoamoxHBIE TpaekTopHuH
COBPEMEHHOM HAy4HOH | JMYHOCTHOI'O Pa3BUTHUSA npogecCnOHaTHLHOTO
npodeccnoHanbHOM pa3BUTHUSA u
TEPMHUHOJIOTUU camo00pazoBaHus
Onpenenenue
TpaeKTOpUU
npodeccrnoHanIbHOTO
pa3BUTHUS u
camo00pazoBaHus

OK 04. | Yuactue B  nenoBoMm | OpraHu3oBbIBaTh paboty | Ilcuxonorus KosuiekTUBa
o01IeHUuN JUISl | KOJIJIEKTUBA M KOMaH/IbI [Icuxonorus mmyHOCTH
s dexTuBHOTO pemienus | BzanmoelicTBoBaTh ¢ | OcHOBBI MPOEKTHOMN
JIEJIOBBIX 3a]a4 KOJUIEraMH, PYKOBOJICTBOM, | JESATEIBHOCTH
[InanupoBanue KJINEHTaMH.
npodeccnoHanbHOM
JeSITENIbHOCTD

OK 05. | I'pamotHo  yctHO U | M3maratb cBoum Mbicnmu  Ha | OcoOeHHOCTH
MMUCBMEHHO  U3JIararh | rOCy/apCTBEHHOM SI3bIKE COLIMAJILHOTO U
CBOU MBICIIU 1o | OGopMIIATE TOKYMEHTHI KYJIbTYPHOTO KOHTEKCTa
npodeccnoHanbHOM [IpaBuna  odopmieHus
TEMaTHKe Ha JIOKYMEHTOB.
roCy/1apCTBEHHOM
SA3BIKE
[IposiBnenune
TOJIEPAHTHOCTh B
paboyeM KOJUICKTHBE

OK 06. | Ilonumatrs 3HauMMOCTh | ONUCHIBaTh 3HAYUMOCTh CBOEH | CyIIHOCTh TPa)KJaHCKO-
cBOEH npodeccuu | npodeccuu MaTPUOTHUECKOM O3
(cmennanbHOCTH) IIpesenroBars cTpykTypy | OOmieuenoBeueckue
JleMoHcTpanus npodecCuoHATBHON LIEHHOCTH
MOBEJICHUsI Ha OCHOBE | JedTenbHOCTH 1o Tnpodeccuu | [IpaBuna mnoBeaeHus B
00111e9eI0BeueCKIX (ciermanbHOCTH) X0J1e BBITIOJTHCHHSI
LIEHHOCTEH. npogeccuoHaTbHON

JIeSITENIbHOCTH

OK 07. | Cobnronenne  mpasun | Cobnronats HopMHI | [IpaBuna skonormueckoi

9KOJIOTMUYECKOI 9KOJIOTMYECKOM 06e301acHOCTH 0€30MMacHOCTH pu




0e30macHOCTH npu | OnpenensTs HalpaBJICHUs | BEAECHUU
BEJICHUU pecypcocOepexeHnss B paMKax | IpogecCHOoHaIbHOM
npo¢eCcCuOHATBHON npodecCuoHaATBHON NEeSATeTLHOCTH
NESITENIHOCTH; nesTenbHOCTH 10 Tpodeccuu | OCHOBHBIE pecypcsl
O06ecrieynBaTh (ceruanbHOCTH) 3a€CTBOBAHHEIE B
pecypcocOepexxeHue Ha npogeccuoHaTbHON
pabouem mecte JeSITeNbHOCTH
IIytn oOecrnieueHus
pecypcocOepexreHusl.

OK 08. | Coxpanenue u | Ucnionb3oBath  Qu3KyabTYpHO- | Ponb bu3nueckoit
YKpEIUIEHHE  3JI0pOBbsI | 03JJ0POBUTEIILHYIO KYJbTYpPbI B
IIOCPEICTBOM NESTeNbHOCTh ISl YKPEIUICHHS | OOIIEKYIbTYPHOM,
UCIIOJIb30BAHUS CPEJCTB | 30POBbS, JOCTHKEHUS | TpodecCHOHAIbHOM u
(bu3N4eCKOil KyIbTyphl | )KU3HEHHBIX U | COLMAIBHOM  Pa3BUTHH
Ilonnepxanue  ypoBHS | IpOECCHOHATIBHBIX LEJIeH; YeJIOBEKa;
¢buzngeckoi [IpumensaTs panoHanbHble | OCHOBBI 310pOBOIO
MOJIrOTOBJICHHOCTU ISl | IPUEMBI JBUTaTeNbHBIX | 00pa3a KU3HHU;
yCIIeNIHON peanu3anuu | QyHKIHA B TpoQecCHOHaIbHOMN | Y CIoBUs
npodeccuoHaIbHON NS TeNbHOCTH npogeccuoHaIbHON
NEeSITEIbHOCTH [Tosnb30Barbes CPEICTBaMH | JACSITEILHOCTY U  30HBI

npOopUIAKTUKU pucka ¢bu3nyeckoro
MIEpEeHAIPSKEHUS 3I0pOBBsI ISl TIpodeccuu
XapakTepHbIMU s JITaHHOH | (CHeHaIbHOCTH)
npodeccuu (CrenuanTbHOCTH) CpenctBa mpoUIaKTUKA
nepeHanpsHKeHus

OK 09. | Ilpumenenue cpexacts | [Ipumensars cpenctBa CoBpeMEHHbIE CPENICTBA U
uH(pOpMaTU3aALUU U | ”HQOPMALIMOHHBIX  TEXHOJIOTHMH| ycTpoHcTBa
MH(OPMALIMOHHBIX JUTS peuieHus nHGopmaTuzauu
TEXHOJIOTUI Ui | mpoeCCHOHANIBHBIX 3a]1a4 [Topsimok X IpUMEHEHHUs |
peanuzanuu Hcnonbs3oBats COBPEMEHHOE | MPOTrpaMMHOE 00ecTIeueHuE
npodeccuoHaTbHON IporpaMMHOe oOecrieueHue B npogeccuoHalb-HO¥
JeSITENIbHOCTH JIeSITEIbHOCTH

OK 10. | Ilpumenenue B | [lonumars o6muit cmbicn yetko | [IpaBuna IIOCTPOEHUS
npodeccrnoHanbHOI MIPOU3HECEHHBIX BBICKA3bIBAHUM | MPOCTBIX M CIIOKHBIX
JESATEIBHOCTH Ha W3BECTHBIC TEMBI | IPEUI0KEHUN Ha
WHCTPYKIUN Ha | (mpodeccuoHaIbHBIC U | nmpodeccuoHaIbHbIE TEMBI
roCy1apCTBEHHOM U | ObITOBBIE), OCHOBHBIE
MHOCTPAHHOM SI3bIKE. MIOHMMAaTh TEKCThl Ha 0a30BbIE | 00IIEYNOTPEOUTENbHbBIE
Benenune oOmienus Ha | npodeccrOHaIbHbIE TEMBI riaronsl  (ObITOBas |
npodeccuoHanbHbIe y4acTBOBaTh B JHaliorax Ha | npodeccuoHaIbHas
TEMBI 3HAKOMBbIE o0rmue U | JEKCUKA)

npodeccuoHanbHbIE TEMBI JEKCHYECKHUH  MHHHMYM,
CTPOMTH IIPOCTBIE | OTHOCAILUICS K
BBICKa3bIBaHUS O ce0e U O CBOEH | OMMCAHUIO  TNPEAMETOB,
npogeccuoHaTbHON CPEICTB M  IPOLECCOB
JeSITeIbHOCTH npodeccroHanbHOI
KpaTKO 000CHOBBIBATh U | JEATEIBHOCTH

OOBSICHUTD CBOM  JIEHCTBHUSA | OCOOEHHOCTH

(TekyIue U IIaHupyeMble) MIPOU3HOLIEHUS

nucaTh  MPOCTHIE  CBSI3HBIE | MPaBUJIa YTEHUS TEKCTOB
cOOOIIeHNsT Ha 3HAKOMBbIE MIM | MPodecCHOHANbHOM
UHTEpECYIOlINe HalpaBIEHHOCTH
poecCHOHATLHBIC TEMBI

OK 11. | Onpenenenue Briasnate JTOCTOMHCTBA U | OCHOBEI




HWHBCCTHIIMOHHYIO
MPUBJICKATCIIBHOCTD

paMkax
npodeCcCHOHATBHON
JIeITESIbHOCTHU
CocTaBiITh
ILUIaH
[Ipe3enToBarh
HJICIO
Onpenenenue
HCTOYHHUKOB
(hMHAHCHPOBaHUS
IIpumeHeHue

IIPOIYKTOB
OTKPBITHS J1e1a

KOMMEpYECKUX HACH B

onsHec

ounsHec-

I'PaMOTHBIX KPCAUTHBIX

JUISA

HE/IOCTATKU
1791 (37
[Ipe3eHTOBaTh WIEH OTKPBITHS
COOCTBEHHOTO nena B
npodecCuoHAIbHON
JeSTeIbHOCTH

OdopmsaTs Ou3Hec-TIaH
PaccunthiBaTh pa3sMepsl BBITUIAT
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Mpe3eHTAINH
Kpeautueie
MIPOTYKTHI

OaHKOBCKHE

1.4. Kosin4ecTBO 4acOB HA 0CBOEHHE MPOTrPaMMbI THCIHIIIMHBI:

MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyyaromerocst 132 gac, B Tom umce:

00s3aTeNnpHOM ayIUTOPHOM yueOHOM Harpy3ku ody4daromierocs 132 4acos;

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM TUCIIUILIVHBI

OY .11 XUMUA

2.1. O0beM y4eOHO TMCHUIIMHBI U BU/ABI Y4eOHOH padoThl

Bup yueOHoit padoTnbl Oobvem uacos

MakcumanbHas yyeOHas Harpys3ka (Bcero) 132
Oo6s13aTesibHAsE ayAUTOPHAs yueOHAasi HATPY3Ka (Bcero) 132
B TOM YHCIIE:

JlabopaTopHO- MPAKTHYECKUE 3aHITH 34

KOHTPOJIbHBIE pabOThI 2
CamocrosiTesibHass paboTa o0yuyawuierocs (Bcero) 0
Umoecosas ammecmayus é hopme oughghepenyuposannozo 3auema




2.2. TemaTnuyeckuii mjiad u cogaepxanure yuyeonoi qrucuunianusl OY .11 XUMHUSA

HaunmeHoBaHue pa3ieioB U
TEM

Coaep:xanue y4eOHOro MaTepuaJa, JJabopaTopHbie H MPAKTHYECKHE PA0OThI, CAMOCTOSITE/ILHAS PadoTa 00y4aroIHuXCs

Oo6bem
4acoB

YpoBenb
OCBOEHHS

1

2

4

Paszgen 1.
O01asi ¥ HeOPraHMYeCcKass XuMHs

68

Tema 1.1.
OcCHOBHBbIE OHATHSA U
3aKOHbI XUMHH

Conep:kanne yueOHOro MaTepuasia

1

Hayunble MeTOABI HO3HAHMS BEIIECTB M XMMUYECKHX SBICHUH. Pomp skcmepuMeHTa W TEOpHHM B XMUMHH. MoOJEnnpoBaHHE
XAUMHUYECKUX TpOoIeccoB. 3HaueHNe XuMUHU mpu ocBoeHun npodeccuit CIIO n crermansHOCcTel CIIO TexHIMUECKOTO MpOoQuIIst
npogeccuoHadbHOTO 00pa3oBaHusa. OCHOBHBIE TOHATHA XUMHUH. BemectBo. ArToM. Momnekyna. XUMHYECKHH BIIEMEHT.
Astotponusl.

[IpocTteie u croxHBIE BemiecTBa. KadecTBEHHBIH M KOJIMYECTBEHHBIH COCTAaB BEIMIECTB. XHWMHYECKHE 3HAKH H (HOPMYIIHI.
OtHOCHUTENBHBIC aTOMHAsI U MOJEKyJsipHas Macchl. KommuecTBo BemecTBa. OCHOBHbBIE 3aKOHBI XUMHH. CTexwoMeTpust. 3aKoH
COXpaHEHMS MacChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTABA BEIIECTB MOJICKYJISIPHOH CTPYKTYpPHI. 3aKOH ABOTaApO U CICACTBUS HX
HEro.

Tema 1.2.
Ilepuoanyeckuii 3aKoH U
Ilepuoanueckasi cucrema
XHMHUYECKHUX 3JIEMEHTOB

.. MenaeneeBa u
CTpOeHHe aToMa

Conep:kanne y4eOHOT0 MaTepuajia

1

[lepnonuueckuit 3axon [I.M1. Menneneera Otkpritue .M. Menneneersim Ilepuonuueckoro 3akona. Ilepuoandeckuil 3aKoH B
¢dbopmymupoBke J[.M. Menneneera. I[lepuomuueckas TaOmuIla XUMHYECKHAX JIIEMEHTOB — TpaHuueckoe OTOOpakeHHE
nepruoAndecKoro 3akoHa. CTpyKTypa nepHoANdecKO TabIHIbL: Tepruo sl (Manble ¥ OOJIbIINE), TPYyINbI (TTIaBHAs U T000YHAs).

Crpoenne aroma u mnepuonndeckuii 3axoH J.J. MennemeeBa. AtoMm — ciokHas dactuma. Snapo (IPOTOHBI W HEHTPOHBI) U
JIEKTpOHHAs 00ostouka. M30TOmHI.

CtpoeHHe >IEKTPOHHBIX O00OJIOYEK aTOMOB AJIEMEHTOB MANBIX NepHosoB. OCOOCHHOCTH CTPOSHHS HJIEKTPOHHBIX 000JI0YEK
aTOMOB JJIEMEHTOB OOJIBIIHX HEPUOJOB (TMepexoaHbIX dieMeHTOB). [ToHsTHE 00 opOuTansx. S-, p- u d-OpOutanu. DIeKTPOHHBIE
KOH(UTypanuy aTOMOB XUMHYECKUX 3JIEMEHTOB.

CoBpeMenHast (hopMynMpOBKa MNEPHOANYECKOTO 3aKOHA. 3HA4YEHHE IIEPHOJUYECKOTO 3aKOHa M IEPHOJMYECKON CHCTEMBI
XUMHUYecKHX dieMenToB JI.M. MenneneeBa Ui pa3BUTHS HAYKH U TOHUMAaHHsI XMMHYECKOH KapTHHBI MHpa.

Tema 1.4. CTpoenne
BelllecTBa

Conep:xanue yue0OHOro MaTepuaJja

1

Honnas xuMmmudeckas CBA3b, KOBAJICHTHAA XUMHYCCKAA CBA3b, MCTAJUIMYCCKAA CBA3b, arperaTHbIC COCTOSHUSA BCILICCTB, YHUCTHIC
B€IICCTBa U CMECCH. KaTI/IOHbI, nux O6paSOBaHI/I€ M3 aTOMOB B PE3YyJIbTaTC IIpoHecca OKUCJIICHUS. AHI/IOHLI, ux 06paSOBaHI/IG us3
AaTOMOB B PpE3YyJbTaTC IpPOIECCa BOCCTAHOBJICHUS. Honnas CBA3b, KaK CBA3b MCEXKAY KaTHOHAaMHW W aHHOHAMHU 3a CUCT
QJICKTPOCTATUYCCKOT'O IPUTAKCHUS.

Krnaccudukanus MOHOB: MO COCTaBYy, 3HAaKy 3apsia, HaJM4YMIO THAPATHOW 000J10YKH. VOHHBIE KPUCTAIJIMYECKHE PEIIETKH.
CBoiicTBa BEIIECTB C MOHHBIM THIIOM KpHCTaJUIM4YecKoi perreTku. KoBajeHTHass xumudeckas cBA3b. MexaHM3M 00pa3oBaHUS
KOBQJICHTHOH CBsI3M (OOMEHHBIM M JOHOPHO-AaKIENTOPHBII). DIEKTPOOTpUIaTebHOCT. KOBaneHTHBIE MOJSpHAsS U HEHOJSIpHAas
cBsa3u. KpaTHOCTh KOBaJNeHTHOW CBsS3W. MOJEKyNIpHBIE M aTOMHBIE KpUCTaJUIM4eckne pemreTkn. CBOMCTBa BEIIECTB C
MOJIEKYJISIPHBIMU M aTOMHBIMHU KPUCTAJUIMIECKUMH PEIIETKaMH.

Merammdeckas cBsI3b. MeTalnaeckas KpUCTAJINIMYECKAA PCIICTKA U METAJUIMYECKAsA XUMHNYCCKas CBA3b. dusnyeckre cBONCTBA
MCETAJLIIOB. AI‘peFaTHLIC COCTOsIHMS BEIICCTB U BOAOPOJHAsA CBA3b.

TBepmoe, XUAKOE W Ta3000pa3HOE COCTOSIHHS BelIecTB. llepexoll BelIecTBa W3 OIHOTO arperaTHOTO COCTOSHHS B JPYToe.
BonopoaHas cBs3b.

Yuctele B€IICCTBA U CMCCH. Ilonstue o cmecu BemecTB. | OMOreHHEIE U TeTCPOIrCHHBIC CMECH. CocraB cMmeceii: 00beMHast U
MaccoBas J0JU KOMIIOHCHTOB CMECH, MacCOBast O0JId HpHMCCCﬁ.
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Z[I/ICHCpCHI)IC cucteMbl. I[lonstne o HHCHCpCHOﬁ CHUCTEMC. HI/ICHepCHaﬂ (1)333 n JOUCIICPCUOHHAsA Cpeaa. KJ'IaCCI/I(I)I/IKaIII/Iﬂ
AUCTIICPCHBIX CUCTCM. IloHsTHE O KOJJIOMAHBIX CUCTEMAaX.

Jlabopamopnasa paboma Nel
1 | Ipueomosnenue cycnenszuu xapbonama xarvyus 6 6ode. Ionyuenue amynocuu momopnozo macia. O3nakomienue co ceolicmeamu
OUCHEPCHBIX cuCmeM.
Tema 1.5. Copep:xaHue yueOHOT0 MaTepHaJia
Bopa.PacrBopsl. 1 | Boga. PactBopel. Pacteopenme. Boma kak pactBopurens. PacTBopuMOCTH BemiecTB. HachleHHBIE, HEHACHIEHHBIE,
DJIeKTPOIHTHYECKAS TIEPECHIIICHHBIC PACTBOPHI. 3aBUCHMOCTh PACTBOPHMOCTH Ta30B, JKUIKOCTEH M TBEPIBIX BEUIECTB OT Pa3INIHBIX (PaKTOPOB.
Aucconmanus MaccoBas 1oasa PacTBOPCHHOT'O BEIICCTBA.
2 | DJNEKTPONMTHYECCKAsT AUCCONMALMA. JJEKTPOIMTEI M HEDJEKTPOIMTHL DJIEKTPOJMTHYECCKAS AUCCONMANMA. MeXaHH3MBI
JNEKTPONIUTUUECKON JUCCOLMAIMM U1 BEIIeCTB C pPa3sNWYHbBIMM TUMAMU XHUMHUYECKOM cCBsA3U. ['mapaTupoBaHHbIE U
HETUJPaTUPOBAHHBIC HOHBI.
3 | Crenens anekTpoUTHYECKON auccoumanuu. OCHOBHBIE TOJIOXKEHHS DJIEKTPOJMTHYECKAs auccolanus. CuibHble W cnabble
9NeKTpoIuThl. OOMEHHBIE pEeakUUH B PacTBOpax 3JeKTposnuToB [maponan3 KucinoTel, OCHOBaHMS M COJIM Kak 3JIEKTPOJIHTHI.
OnexTpoan3. KucioTel, 0CHOBaHHUS, COJIM C TOYKHU 3PEHUS] TEOPUH NIEKTPOIUTHUECKON AUCCONHAIIH
Jlabopamopnas paboma Ne2-3
1 | Teopusa snekmpoaumuyeckou ouccoyuayuu
2 | Ilpucomosnenue pacmeopa 3a0annoli KOHYeHMpayuu.
Tema 1.6. Xumuueckue Coaep:xanue yueOHOro MaTepuasa
peakuuu _
1 | Knaccuduranus XMMHUYECKHX peakiuil. Peakiuu coemvHeHus], pasokeHus, 3aMenieHus, ooMena. Karanuruueckue peakiuu.
OO0partuMble 1 HeoOpaTuMble peakiuy. [ OMOTreHHbIE ¥ TeTepOTeHHbIE PEaKIHH.
2 | DK30TepMHYECKHE M SHA0TEPMUYECKHE peakiuu. Ternosoi 3 ekt XuMuueckux peakiuii. TepMOXMMUYECKHE YPAaBHEHHS.
3 | OKMCIHTENEHO-BOCCTAHOBUTENbHEIE peakuun. CTemeHb OKHCIeHHS. OKHCIUTENb W BOCCTAHOBJIEHHE. BOCCTAHOBUTENb WU
OKHCIIeHHe. MeTo]1 3JIEKTPOHHOTO DajlaHca ISl COCTABIICHHS YPAaBHEHHUH OKHCIIHTEIIEHO-BOCCTAHOBHTEIEHBIX PEAKITHIA.
4 | CKopoCTh XMMHMYECKHX peakimii. [IoHATHE 0 CKOPOCTH XMMHYECKHX PEAKIMil. 3aBUCHMOCTD CKOPOCTH XMMHYECKHX PEAKIHI OT
pa3IMYHBIX (HAKTOPOB: MPHUPOJBI PEATUPYIOIINX BELIECTB, X KOHIICHTPALUH, TEMIEpPaTypbl, IOBEPXHOCTH CONPUKOCHOBEHHS U
HCTIONB30BaHUs KaTalU3aTOPOB.
O0paTUMOCTh XUMUYECKUX peaknuii. OOpaTHMbIe U HeOOpaTHMBbIC peakinu. XUMHUYECKOES PABHOBECHE U CITOCOOBI €r0 CMEIICHUSI.
Jlabopamopnas paboma Ned
1 | Peaxyus samewenus meou sicenesom 6 pacmeope mednozo kynopoca. Peaxyuu, uoywue c obpazosanuem ocadka, 2a3a iy 600bl.
3asucumocms ckopocmu  83auMoO0elucmeuss CONAHOU KUCTOMbL C Memaiiamu Om ux npupoosl. 3asucumocms CKOPOCMU
63AUMOOCUCMBUSL YUHKA C COISHOU KUCOMOT OM ee KOHYeHmpayuu. 3a8ucumocms ckopocmu e3aumooeticmaust oxcuoa meou(ll)
C CepHOU KUCIOMOU O memMnepamypbl.
Tema 1.6. Conep:xanne y4eGHOI0 MaTepuaja
Knacenpuxanus

HEOPraHNYeCKUX COeTMHEeHMIH
M MX CBOMCTBa

1 | Kucnotsr u ux cBoiicrBa. KHCIIOTBI KaK 3JIEKTPOJIUTHI, MX KJIacCH(UKAIS M0 PAa3IMYHBIM NPU3HaKaM. XUMHYECKHE CBOWCTBA
KHCJIOT B CBETE TEOPHH AIEKTPONUTHUECKON arcconnanuid. OcoOeHHOCTH B3aUMO/IeHICTBHS KOHIIEHTPUPOBAHHON CEPHOH H
a30THOM KHCIIOT ¢ MeTaiuiaMi. OCHOBHBIE CITOCOOBI OJYYCHUS KUCIIOTHI.

2 | OcHoBaHus U UX cBolcTBa. OCHOBAHMUS KaK 3JIEKTPOJIMTHI, UX KilacCU(BHUKALU 110 Pa3IMYHbIM PU3HaKaM. XUMHYECKHE CBOWCTBA

OCHOBaHHHM B CBETE TCOpUU BHGKTPOHHTHQGCKOfI JUCCoanu. Pasnoxxenue HEPACTBOPUMBIX B BOJC ocHoBaHHK. OCHOBHEIE
CITOCOOBI TOJIyUCHMS OCHOBaHUH.
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Conu u ux cBoictBa. Conu kak daekTponuthl. Collu cpeiHue, KUCble U OCHOBHBIE. XMMUYECKH CBOMCTBA COJIeil B CBETE TEOPUU
ANIEKTPONUTHYCCKOM fauccormanuu. CrocoOkl moiydeHus coiei. ' uaponus coneil.

Oxcunsl ¥ ux cBoiictBa. ConeoOpasyroniye u HecoieoOpasyrone okcuapl. OCHOBHbIE, aM(OTEpHbIE M KHCIOTHBIE OKCHJIBI.
3aBHCHMOCTh XapaKTepa OKCHJa OT CTENICHN OKUCIICHHUS 00pa3yIoIIero ero MeTaia. XUMHIEeCKHe CBOMCTBa okcuaoB. [TomyueHne
OKCHJOB.

Jabopamopnas paboma Ne5-10 12
1 | Hcnvimanue pacmeopos kuciom unouxamopamu. Bzaumooeticmeue memannos c¢ kucromamu. Bzaumooeticmeue xuciom ¢
OKCUOAMU MEMATLTO8.
2 | Hcnvimanue pacmeopog wenoueil unouxamopamu. Bzaumooeiicmeue wenoueil ¢ conamu. Pasnoocenue uepacmeopumvix
OCHOBAHULL
3 | Bzaumooeiicmgue coneti c memannamu. Bzaumooeiicmsue coneii opye ¢ opyzom. I'udponus coneii pasnuunoeo muna.
4 | Ucnvimanue pacmeopos wenoyeti unouxamopamu. Bzaumooleticmeue wenoueii ¢ conamu. Pasznodcenue nepacmeopumvix
OCHOBAHUI.
5 | Bzaumooeiicmsue coneti c memaniamu. Bzaumooeticmeue coneii opye ¢ Opyeom. I'udponus coneil pasmuuno2o mund.
6 | Bzaumooeiicmeue Kuciom ¢ OCHO8aHUAMU. B3aumooeticmsue Kuciom ¢ conamu.
Tema 1.7 Coaep:xanue yueOHOro MaTepuasa 4
Mera/uiel 1 HeMeTa/LIbI 1 | Metamasl. OcoOCHHOCTH CTPOCHUS aTOMOB M KpHcTayuioB. Pusmyeckne cBoiicTBa MmeTamioB. Kimaccupukanus MeTansoB Io
Ppa3IMYHBIM NpH3HAKaM. XMMHYECKUE CBOMCTBA METAIUIOB. DICKTPOXUMHICCKHHN Psil HANPsHKEHHUI MeTauioB. MeTaioTepMusl.
OOmue crmocoObl  momMydeHHs MeTauioB. [loHATHE O  METALTyprud. [lMpoMeramnyprus, THIPOMETAUIYpPrHs |
anekTpoMeTairyprus. CrijiaBbl YepHbIE U IIBETHBIE.
2 | Hemeramabl. OcoOCHHOCTH CTPOEHHs aToMOB. Hemerayuibl — IPOCTHIE BELIECTBA. 3aBUCHMOCTH CBOMCTB TaJOr€HOB OT HX
nojioxxeHus: B [lepuonuueckoit cucreme. OKHUCIUTENbHBIE U BOCCTAHOBHUTENIBHBIE CBOICTBA HEMETAJUIOB B 3aBUCHMOCTH OT HX
TIOJIOXKEHHMSI B PSILy DJIEKTPOOTPUIIATEILHOCTH.
Ilpakmuueckue pabomot. Nol1 2
Pewenue sxcnepumenmanvhvix 3a0au. 3axarxka u omnyck cmany. O3HaKomienue co CmMpyKmypamu cepozo u 6enoeo uyzyua.
1 | Pacnosnasanue pyo scenesa. Ilonyuenue, cobupanue u_pacnosnaganue 2a3os
Pa3pen 2. 64
Oprannyeckasi XuMusi
Tema 2.1. CopepxaHnue yaeOHOro Marepuaa 6

OcHOBHBIE IOHATHS
OpPraHHYeCcKOi XHMUH H
TeOpHUsl CTPOEHUS
OpraHMYeCKHX COeXMHEeHHUI

1

IIpenmer opranmueckoi xumud, I[IpuponHble, HCKYCCTBEHHBIE M CHHTETHUECKHE OpraHmdeckue BemiectBa. CpaBHEHHE
OpraHMYECKHUX BEIIECTB C HeopraHmuecKuMH.BanmeHTHOCTh. XUMHUYECKOe CTPOCHHME KaK MOPSAO0K COEIWHEHHS AaTOMOB B
MOJIEKYJIBI TI0 BaJIECHTHOCTH.

Teopuss ctpoeHus opranuueckux coeauHeHuit A.M. BytnepoBa. OCHOBHBIE MNOJOXKEHUS TEOPUU XUMHUUYECKOTO CTPOCHHUS.
W3zomepunst u mu3omepsl. Xumudeckne (GopMysbl U MOJAENN MOJIEKYJ B opraHudeckoid xumuu. Kiaccupukanus opraHmuecKux
BEIIECTB.

Krnaccudukanms BemecTs 1Mo CTPOCHUIO YIIIEPOAHOTO CKeJleTa M HAMYWIO (YHKIMOHAIBHBIX IPYII. ['OMOJIOTH W TOMOJIOTHSL.
Hauana momenknarypsl IUPAC. Knaccudukanus peakiuii B opraHndeckoil xumuu. Peakium npucoennHeHus (TMApUpPOBaHHS,
raJoreHUPOBaHMUs, THPOraJOreHUPOBAHHMS, THAPATALIIH).

PCaKIII/II/I OTIICIIJICHUA ()ICFI/I,Z[pI/IPOBaHI/ISI, ACrnaporajorcHupoBaHusl, HGFI/I,Z[paTaIII/II/I). PeaKL[I/II/I 3aMCIICHUA. PCaKHI/II/I
HN30MEpHr3alu. HzrorosneHne MOIleJ'ICfI MOJICKYJI OPTaHUYCCKUX BCIIIGCTB.HOHHTI/IC (o] Cy6CTpaTG )48 peareHTe,PeaKuHI/I OKHCJICHUA
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| 1 BOCCTAHOBJICHUSI OPTaHUYCCKUX BCUICCTB

Tema 2.2.
Yriesoaopoas! H X
NPUPOAHBbIE HCTOYHUKH

Co

Jaep:kaHue yueOHOro MaTepuasna

1

AJKaHBI. AJKaHBI: TOMOJIOTHYECKHAN Psi/l, I30MEpHUs U HOMEHKJIATYpa ajJKaHOB. XUMHYECKHE CBOMCTBA aJKaHOB (METaHA, ITaHA):
TOpEHUe, 3aMellIeHue, Pa3IoKeHHe, JeruapupoBanne. IIlpuMeHeHne aakaHoB Ha OCHOBE CBOICTB.

2

AnkeHpl. OTHIICH, €ro NONydYeHHE (ACTHAPHPOBAHMEM 3TaHA, ICMOJMMEPH3alel IMONMITHICHA). | oMolorndeckuil psg,
N30Mepusi, HOMEHKJIaTypa aJIKeHOB. XHMMHYECKHE CBOMCTBA JTWJICHA: TOpEHHME, KaueCTBEHHBIE peakiuu (oOeciBeyrBaHME
OpOMHOI BOJBI M pacTBOpa NIEpPMaHraHaTa KaJlust), THApaTalyst, monuMmepusarst. [IpuMeHeHne STuaeHa Ha OCHOBE CBOHCTB.

Juensl u kayayku. [loHsSTHE O IMEHAX Kak YIIEBOAOPOJAxX C IBYMS ABOMHBIMHU CBS3sIMU. CONpsKEHHBIE NHEHBI. XHMHUYECKHE
cBolictBa OyragmeHa-1,3 W wu3ompeHa: oOecuBedyrMBaHME OpPOMHOHM BOABI W TONMMepH3alUs B Kaydyyku. HarypanbHblil u
CHHTETHYECKHE KaydyKu. Pe3uHa.

AJNKWHBL. AnleTriieH. XUMAYeCcKHe CBOUCTBA alleTHIICHA: TOpEeHHe, 00eCIBeYUBaHIE OPOMHOW BOJIBI, IIPUCOEANHEHIE
XJIOpOBOAOPOa U ruapaTauus. [I[puMeHeHne aneTuieHa Ha OCHOBE CBOMCTB. MexXKiaccoBasi U30MEpHs ¢ alKaIueHaMHU.
[TonydeHue aleTUICHA MHPOJU30M METaHA U KapOUIHBIM CIIOCOOOM

Peaknus monmmmepu3anun BUHWIKITOpUAa. [[oMMBUHIITXKIOPH U ero IpuMeHeHue. Tpumepuzanus anetuieHa B 0eH30. TpoTur.
Tonyon. HurpoBanue Toayosna.

Apensl. Berzon. Xumudeckue cBoicTBa GEH30J1a: TOPEHHE, PEaKIMU 3aMelleHns (TaJoreHNpOBanne, HUTpoBanue). [IpuMeneHne
OeH30/1a Ha OCHOBE CBOMCTB.

14

[TpupoaHbIe CTOYHHKH YIIICBOAOPOAOB. [IpupoHEIil ra3: cocTaB, IPUMEHEHNE B KAUSCTBE TOILIHBA.
Hedts. CocraB u mnepepabortka Hedru. [leperonka Hedtn. Hedrempomykrsl. IlpaBmino MopkoBaukoBa B.B. Knaccudukaums n
HazHaueHHe KaydykoB. Kiaccuukarys 1 Ha3HaueHHe pe3uH. BynkaHu3amus kaydyka.

oopamopuas paooma Nel2-13

Ilpeodenvruie y2nes000podvl

Cesoticmea HenpeodenbHbIX y2ne8000p0008 O3HakoMIeHue ¢ KoaleKkyuell 00pazyos Hegmu u NpooyKmos ee nepepabomki.

O3nakomaenue ¢ Koanekyuel Kayuykos u 00pazyamu u30eauil u3 pesuHl.

Tema 2.3.
Kucaopoacoaepxaumue
OpraHuvecKmne coeaTnHEeHH

Co,

JepiKaHue y4eGHOro MaTepuaia

1

Cruprtel. [lomyuenne staHona OpoKEHHEM TIIFOKO3BI M THApaTanueil sTuieHa. | mapokcuipHas Tpynna Kak (QyHKIMOHAJIbHAS.
IloHaTHE O TpeAeNbHBIX OJHOATOMHBIX CIHMPTax. XMMHYECKHE CBOMCTBA 3TaHOJA: B3aMMOJEIiCTBHE ¢ HAaTpueM, oOpa3oBaHME
MPOCTHIX U CIOKHBIX 3(QHUPOB, OKHUCIEHHE B ANbJETH.

[IpumeHeHne 5TaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 TOCIEACTBHS U MpenynpexaeHue. MeTUIOBBIH CIUPT U €ro
HCIIOJIE30BAaHNUE B KAYECTBE XUMHUECKOTO CHIPhsi. TOKCHYHOCTh METaHOJIA M TIPAaBWJIA TEXHUKH 0€30MAaCHOCTH IPHU paboTe C HUM.

FJ'II/II_IepI/IH KakK IMpeACTaBUTCIIb MHOI'OATOMHBIX CHHPTOB. KauecTtBeHnnas peaknusa Ha MHOI'OATOMHBIC CIIMPTHI. HpI/IMGHeHI/Ie
TJIMnepuHa. OTUJICHTINKOIIb H €TI0 IIPUMCHCHUC. TOKCHYHOCTD STHIICHTJIMKOJISA K npaBujia TEXHUKH 0e30IMacHOCTH apu pa60Te C
HHM.

Ocnour. Pusnveckre M XUMUYECKHE CBOMCTBa ()eHONa. B3amMHOe BIMsSHHE aTOMOB B MOJIEKyJie (peHoNa: B3aMMOJEHCTBHE C
THUIPOKCUIOM HATpHUs W a30THOH kucioroi. [lpumeHenwme (eHonma Ha ocHoBe cBoicTB.IlodydyeHue QeHola U3 TPOAYKTOB
KOKCOXMMHYECKOTO TIPOU3BOJACTB au U3 OcH30ma. [lonmukonneHcanus Gopmanpaeruaa ¢ peHonoM B (eHonpopMaIbIeruaHyOo
CMOJTy.

Ampaerunpl. [Tonstie 00 ampaerngax. AnpAeruaHas rpynna kak GyHknuoHanbHas. GopManbaerua U €ro CBOWCTBA: OKHCIIEHUE
B COOTBETCTBYIOIIYIO KHCIJIOTY, BOCCTaHOBJIEHHME B COOTBETCTBYIOIIMI cnupT. IlonmydeHue anabJerujoB OKHUCICHHEM
COOTBETCTBYIOIHMX cIUpTOB. [IpumeHenne Gopmanbaeruaa Ha OCHOBE €r0 CBOHCTB.

AHeTaJ'IB}leFI/I}l. IlousaTue o keToHAx Ha IIpUMEPE aHeTOHa.HpHMeHCHHC AlCTOHA B TCXHUKE W IMMPOMBINIJICHHOCTH.

Kap6onoBsie kucnotsl. [ToHATHE 0 KapOOHOBHIX KHCIOTaX. MHOroo6pa3ue KapOOHOBBIX KHCIIOT(IaBEJIEBOH KaK ABYXOCHOBHOM,
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AKPWJIOBOHM KHCIIOTHI KakK HeNpelesbHOH , OCH30MHON Kak apomaruueckoil). KapOokcuibHas rpynmna Kak (yHKIMOHAJIbHAS.
l'omonoruueckuii psj HpeneNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJOT. IlodydeHne KapOOHOBBIX KHCIOT OKHCIEHHEM
QJIBICTHIOB.

8 | Xumudeckne CBOWMCTBA YKCYCHOW KHCIOTBI: OOIIME CBOHCTBA C MUHEPATbHBIMH KHCIOTaMH W DPEakIus 3Tepu(uKauu.
IIpumeHeHre YKCYCHOM KUCIOThl HA OCHOBE CBOMCTB. BhICIINE dKUPHBIE KUCIOTHI HA IPUMEPE MATbMUTHHOBON U CTEAPUHOBOM.

9 | Cnoxusie 3¢ups! 1 xupsl. [loydeHne CIOXHBIX Y3QHUPOB peaknuer stepudukarmu. CiIoxHble 3QUPH B IPUPOJIE, MX 3HAYCHHUE.
[Ipumenenne cIOXHBIX 3(UPOB HA OCHOBE CBOMCTB. IlnmeHKoOOpasyromue Macia. 3aMeHa JKHPOB B TEXHHWKE HEIHIIEBBIM
ceipbeM. CHHTETHYECKIE MOIOIINE CPEACTBA.

10 | XKups! kak cnoxssle 3¢upsl. Knaccnpukanns xKupoB. XHUMHUYECKHE CBOWCTBA >KHUPOB: THUAPOJIN3 W THAPUPOBAHHUE KUIKUX
>kupoB. IIprMeHeHne )XKMpoB Ha OCHOBE CBOMCTB. MbLia.

11 | VrneBoxapl. YTieBoOsl, UX KIaCCHPUKAINA: MOHOCAaXapuabl (TIIIOK03a, PpyKTO3a), TUcaxapuabl (caxaposa) W IMOJUCaXapUabI

(kpaxman u 1eroIo3a). ['roKko3a — BEmecTBO ¢ JBOUCTBCHHON (DYHKIMEH — albIeTHAOCTHPT. XUMHUCCKUE CBOMCTBA TIFOKO3BI:
OKHCJICHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOHT, CIUPTOBOE OposkeHue. [IpuMEHEHHE TIIIOKO3bI Ha OCHOBE
CBOMCTB.

3Ha‘-ICHI/Ie yI‘J'IeBO[[OB B )KHBOﬁ npnpoae U JKU3HU YCIIOBCKA. HOH}ITI/IG (6] peaKHI/IHX IIOJTUKOHJACHCAIIUU U m;:[ponma Ha an/IMepe

BSaHMOHpeBpaLHeHHP‘IZ TJII0OK03a —> MOJIMcCaxapu.

Jlabopamopnasa paboma Nel4-17 8

1 | Csoiicmsa cnupmog u gpenonos

2 | Ceoticmsa anvb0e2udog

3 | Csoticmea kapb6oHOBbIX KUCIOM

4 | Pacmeopenue enuyepuna 6 8ode u @3aumoodeticmeue ¢ euopoxcuoom meou(ll). Ceoiicmea yxcycmoui xuciomwl, obwue co
CBOUCMBAMU MUHEPATILHBIX KUCIOM. JJOKA3amenibcmeo HenpedebHO20 Xapakmepa Hcuoko2o scupa. Bzaumoodeticmeue aniokosul u
caxaposvi ¢ eudpoxcudom meou(ll). Kauecmeennas peaxyus na kpaxman.

Tema 2.4. Conep:kanue y4eGHOro MaTepuasia 10
A3oTcoaepikamue
OpraHM4ecKue coeNuHeHnsl. | 1 | Amwuael. [loHsTie 00 ammHaX. AnmdaTHyecKue aMUHBI, WX KIacCH)HUKAIWg W HOMCHKIATYpa. AHHWINH, KaK OpraHHYecKoe
Hommmepn ocHoBanue. [TonydeHne aHUIMHA 13 HUTpoOeH30a. [IpUMeHeHre aHUIIMHA HAa OCHOBE CBOMCTB.

2 | AMUHOKHUCIOTB. AMHMHOKHUCIIOTBI Kak aM(oTepHble AM(YHKIHOHAJIbHbIE OPraHUYECKHE COeIUHEHHsS. XHUMHYECKHE CBOWCTBA
AMHMHOKHMCIIOT: B3aMMOJEHCTBHE CO LIEJI0YaMH, KUCIOTaMHU M JAPYT ¢ IpyroM (peakius NnojukoHAaeHcanuu). [lentunHas cBs3b u
nonunentsl. [IpuMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

3 | Benku. IlepBuuHas, BTOpWYHAs, TPETHYHAs CTPYKTYpbl O€JKOB. XHMHYECKHE CBOICTBA OEJNKOB: TOpeHMe, JeHaTypauus,
THAPONN3, UBETHblEe peakuuu. buonornueckue ¢yHkiuu OeinxoB. [lomumepsl. benaku u mnonmcaxapuiusl Kak OHOIOJUMEpBI.
[Tnactmaccel. [lonydyeHne noiIMMepoB peakinueil NojauMepu3aluy U MOJUKOHCHCauH. TepMOoIIacTUYHbIE 1 TePMOPEAKTHBHBIE
iactMaccsl. [IpencraBureny miacTMacc.

4 | BonokHa, ux kiaccuukanms. IlonmyueHune BosiokoH. OT/enbHbIE MNPEACTABUTENIM XUMHUYECKHX BOJIOKOH.Pacno3HaBaHue
IlacTMacc ¥ BOJIOKOH. AMHMHOKAIIPOHOBas KHCJOTa. KampoH Kak mNpeacTaBUTENb IMOJMAMHUIIHBIX BOJIOKOH. lcronb3oBanne
TrUApoin3a  OeNKOB B NpOMbIIUIEHHOCTH. [lomuBuHMWIXIOpUA, nonureTpadropatuiner (tedioH). deHonohopmaibaeriIHble
wiactmaccsl. Lemtynonn, IIpoMblzieHHOE MPOU3BOICTBO XMMHUECKHX BOJIOKOH

5 | JuddepennmupoBanHblii 3a4eT

Bceero: | 132

Jlis XapaKTepUCTUKU YPOBHS OCBOEHUS yU€OHOI0 MaTepHaja UCIIOJIb3YIOTCS CIIEAYIOIUE 0003HAUCHHUS:




1. — o3HaKOMUTENBHEIH (Y3HABaHHE paHEee U3yYCHHBIX 0OBEKTOB, CBOICTB);
2. — penpoONyKTHBHBI (BBIOJHEHHE EITEIBHOCTHU 10 00pasily, HHCTPYKIUH WM T10]] PYKOBOICTBOM)
3. — IPOLYKTHBHBIN (TIJIAHUPOBAHUE U CAMOCTOSTEIBHOE BHIMOIHEHHE IESTEILHOCTH, pelICHHE TPOOIEMHBIX 3a1a4)
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3. YCJOBUSA PEATIM3ALIUU TPOI'PAMMBI TUCHUIIJIMHBI

3.1. TpeOoBaHHMsA K MUHUMAJIBHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0
Peanuzanus mnporpaMmbl AMCHUIUIMHBI TpeOyeT Haauuusl y4eOHOro KaOMHETa XHUMHUYECKUX
JTUCLUIUIMH; JTA00OPaTOpUU XUMHHM; 1a00paTOPUN TEXHHUECKUX CPEICTB O0yUCHHS
Ob6opynoBanue yuyeOHOro kaOMHeTa: JOCKa Y4YEHHWYECKas, YYEHHYECKHE CTOJbI, LIKad, CTOJ
YUUTEIbCKUN
TexHuveckue cpeacTtBa oOydeHHs: MHTEPAKTUBHAS JOCKa, MYJIbTUMEIUUHBIN mpoekTop, I1K ¢
munensuonusM 110.

3.2. UudgopmanuonHoe odecriedeHne 00yueHust
Ilepeyenb pexomMeHayeMbIX Yy4eOHBIX H3AaHMi, UHTepHET-pecypcoB, IONOJHUTEIbHOMN
JUTEPATypbl

OCHOBHBIE UCTOYHUKHU:

INa6puensa O.C., OctpoymoB W.I'. Xumwus: y4yeOHUK JId CTYAEHTOB NPO(ECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHU3annii, OCBauBarIUX npodeccun u cnenuansHocta CI10. — M., 2017
I'a6puensu O.C., OctpoymoB W.I'. Xumus nns npodeccuii U cnenuanbHOCTe €CTeCTBEHHO-
HayyHOro mpodwiiss: y4eOHWK JUIs CTYACHTOB NPO(ECCHOHATBHBIX  00pa3oBaTEIbHBIX
opraHu3zalii, ocBanBaromux npodeccun u crienuanbHOocTUCIIO. — M., 2017

['abpuensn O.C. u np. Xumus. [Ipaktukym: yued. mocodbue JUist CTyI€HTOB MPOGECCHOHATBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, ocBauBaromx npodeccun ucnenuansuoctu CII0. —-M., 2017
['abpuensn O.C.u np. Xumusi: mocodbue ais moarotoBku k EI'D: yued. mocobue aist CTyIeHTOB
npodeccHoHaNbHBIX ~ 00pa30BaTENbHBIX ~ OpraHM3alMii, OcBaMBawIIUX mpodeccun u
cnenuansHocta CI1O. — M., 2017

INa6puensu O.C., JIlbicoBa I'.I'. Xumus. Tectsl, 3amaun U ynpaxHeHHUs: y4ueO. mocobue ais
CTYJICHTOB MPOo(eCcCHOHAIBHBIX 00pa30BaTEIBHBIX OpraHU3allii, OCBAWBAIOIINUX MPOPECCHH U
cnenuanpHocTu CIIO. — M., 2017

Epoxun FO.M., KoBanesa M.b. Xumusa ans npodeccuil M crnenualbHOCTEW TEXHUYECKOTO U
€CTeCTBEHHO-HAyYHOTOo  mpoduiiei:  yueOHHMK Ui CTYIEHTOB  MpodeccHOHATbHBIX
00pa3oBaTeNbHBIX OpraHu3alnii, ocBauBaronux npodeccuu ucrnenuansuoctu CI10.— M., 2017

JlononHuTEIbHBIE UCTOYHUKU:

1. JI.A.IlBetkoB. Opranndeckast xumusi. M.: ['ymanurtapnoe usa. uentp BJIAZIOC, 2003.

2. I'.E.Pym3utuc, ®.I.®enpaman. M.: [Ipocsemienue, 2007.

3. H.E.Ky3bpmenko, B.B.Epemun. Xumus. M.: Ok3amen: U3narensckuit tom "OHUKC 21 Bek",
2010.

HuTepHeT-pecypchl

http://www.xumuk.ru/

http://chemistry.do.am/

http://www.alhimikov.net/
http://chemexpress.fatal.ru/Navigator/ChemSites.htm
http://www.kontren.narod.ru/rass/ikt-f.html

www. hemi. wallst. ru (O6pa3oBaTenbHBIN CANUT IS MIKOJLHUKOB « XHMUS»).
www. alhimikov. net (OOpa3oBaTenbHbBIN CANT JJIs NTKOJIBHUKOB).

www. chem. msu. su (3aexkTpoHHas 6HOIMOTEKA IO XUMUH).

www. enauki. ru (MHTepHET-U31aHue IS yuuTeneil «EcTecTBeHHbIE HAYKN).
www. lseptember. ru (meTonuueckas razera «llepBoe ceHTIOP»).

www. hvsh. ru (kypHasm « XuMuUs B IIKOJIE»).

www. hij. ru (kypHan «XUMHS U KUZHBY).

WWW. chemistry-chemists. com (3J€KTpOHHBIH KypHAT « XUMHUKH U XUMHUS).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIHUIIJIMHBI
KoHTpoJib U o11eHKa pe3ylbTaTOB OCBOCHUS JTUCHUUILTMHBI OCYIECTBISETCS MPENoIaBaTesieM B
Ipolecce MPOBEICHUS MPAKTUYECKUX 3aHIATUN U 1a00paTOPHBIX paboT, TECTUPOBAHUSA, a TAKKe
BBITIOJTHEHUS O0YJArOIIMMHUCS HHIUBUIYaTbHBIX 3aIaHUN

Baxueiiniue
XUMHUYECKHUE
[IOHSTUSA

YMeHue  JaBaTh  ONpeleleHue UM ONEpUpOBaTh  CIEAYIOLIMMHU
XUMMUYECKUMHU TIOHATUSMU: BEIIECTBO, XUMHUYECKUH DJIEMEHT, aTOM,
MOJIEKYyJIa, OTHOCHUTEIbHbIE aTOMHAas M MOJIEKYJIApHasT MaccChbl, HOH,
JUIOTPONMSI, M30TOIBI, XUMHUYECKAsl CBsI3b, AJIEKTPOOTPULATEIBHOCTD,
BaJICHTHOCTb, CTENEHb OKUCJIEHMS, MOJIb, MOJISIpPHAs Macca, MOJISPHBIN
0o0beM  ra3000pa3HbIX  BELIECTB, BELIECTBA  MOJEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHMSI, PAacTBOPBI, 3JIEKTPOIUT U HEDIEKTPOJIMT,
NIEKTPOIIUTUYECKAs JUCCOLMALASA, OKHUCIUTENb W BOCCTAaHOBUTEINb,
OKHCJIEHHE U BOCCTaHOBJICHME, TEIUIOBOM 3(dexT peakiuu, CKOpPOCTb
XMMHUYECKON pEaKlMU, KaTalu3, XUMUYECKOE PAaBHOBECHUE, YIJIEPOIHBIN
CKeneT, QyHKIIMOHAIbHAS TPYITa, H30MEpHsl, TOMOJIOTHS

OCHOBHBIE 3aKOHBI
XUMUU

@opMyJIMPOBAaHNE 3aKOHOB COXPAHEHHUs MAacChl BEIECTB M ITOCTOSIHCTBA
COCTaBa BEILIECTB.

VYcraHOBKa NPUYMHHO-CIIEACTBEHHON CBSI3M MEXAY COIAEPKAHUEM OTHUX
3aKOHOB U HAIMCAaHMEM XUMHUYECKUX (HhOpMyYJI U ypaBHEHUH.

YcTaHOBKa JBOJIIOLMOHHOW CYHIHOCTH MEHIECIEEBCKOM M COBPEMEHHOU
bopmynupoBoK nepuoaudeckoro 3akona J{. 1. Menneneesa.

OO0BbscHeHHEe (HU3UYECKOTO CMBICIIA CHMBOJIMKH EPUOTUUECKON TaOIUIIBI
xuMudeckux anemeHToB JI. M. MenzaeneeBa (HOMEpOB 3JIEMEHTA,
nepuoja, TPYIIbl) U YCTaHOBKA MPUYMHHO-CIEACTBEHHON CBSI3U MEXIY
CTPOEHHEM aToMa U 3aKOHOMEPHOCTSIMM MU3MEHEHHS] CBOMCTB JJIEMEHTOB
¥ 00pa30BaHHbBIX UMH BEIIECTB B IEPHOAAX U IPYIIaX.

XapakTepucTuKa JJIEMEHTOB MaJblX M OOJBIIMX MEPUOAOB IO UX
nostoxkeHuto B Ilepuognyeckont cucreme J. M. Menneneesa

OcHoBHbIE TEOpUHU
XUMHUHU

YcTaHOBKa 3aBUCHUMOCTH CBOMCTB XMMHUYECKMX BELIECTB OT CTPOCHMS
aTOMOB O0Pa3yIOUIUX UX XUMUYECKUX DJIEMEHTOB.

XapakTepucTuka  BaXXHEHMIIMX  TUINOB  XMMHMYECKUX  CBSI3€ M
OTHOCUTEIIBHOCTH 3TOW TUIOJIOTHH.

OObsicHeHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS
KPHUCTAJUIMYECKUX PEUIETOK.

@OopMyJIMPOBKAa OCHOBHBIX IIOJIOKEHUM TEOPUU DIIEKTPOIUTUYECKOU
JIACCOLIMAIMN U XapaKTEPUCTHUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCIUHEHUN.

@opMyJUPOBKAa OCHOBHBIX IMOJIOKEHUN TEOPUH XUMHUYECKOTO CTPOEHUS
OpPraHMYEeCKUX COCIMHEHUNM M XapaKTEpPUCTUKA B CBETE 3TOW TEOpUHU
CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COEIUHECHUI

Bakueiiue Bemecrsa
Y MaTepHUalIbl

XapakTepHucTUKa coCTaBa, CTPOCHHUSI, CBOMCTB, IIOJIyYE€HUSI U IPUMEHEHUS
BaxHeimux wmerauioB (IA u II A rpynn, amoMuHusA, XKeneza, a B
€CTeCTBEHHO-HayYHOM Npoduiie M HEKOTOpbIX d-3JIEeMEHTOB) U HX
COCTUHEHUN.

XapakTepHucTUKa cOCTaBa, CTPOCHHUSI, CBOMCTB, IIOJYyYEHUS U IPUMEHEHUS
BakHenmux HemetawioB (VIII A, VIIA, VIA rpymnm, a Takxke a3ora u
docopa, yriaeposia 1 KpeMHHs, BOJIOPOJIA) U MX COEAUHEHUM.
XapakTepucTuka cocTaBa, CTPOCHHUSI, CBOMCTB, IOJYyYEHHUS U IPUMEHEHUs
BaXHEHMIINX KJIACCOB YIJIEBOJOPOJIOB (ANKAaHOB, [IUKJIOAJIKAHOB, AJIKEHOB,
QJIKUHOB, apEHOB) U UX HamOoJee 3HAYUMBIX B HapOJHOXO3SHCTBEHHOM
IIJIaHE TIPEICTaBUTEIICH.

AHanoruyHasi XapakTEPUCTHUKA BAXKHEHIIMX TMPEICTABUTENCH IPYrux
KJIACCOB OPraHMYECKHUX COEAMHEHMI: METaHoJa M 3TaHOJIA, CIOKHBIX
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3hUPOB, KUPOB, MBI, aTbACTHAOB ((HOPMaTBACTUAOB U alleTAbICTHA),
KETOHOB (areToHa), KapOOHOBBIX KHCJIOT (YKCYCHOW KHCIIOTBI, MJIA
€CTECTBCHHO-HAYYHOTO TPOQUIs TMPEACTABUTENCH APYTUX KIIacCOB
KHCJIOT), MOHOcaxapuaoB (IJIFOKO3bI), JWcCaxapujoB (caxaposbl),
MoJIMcaxapuaoB (Kpaxmajia W UEJUTIONO03bl), AHWIMHA, aMHUHOKHCIOT,
OCJIKOB, WCKYCCTBEHHBIX M CHHTCTHYECKHX BOJIOKOH, Kay4yKOB,
TIaCTMACcC

XUMHAYECKHUH A3BIK
U CUMBOJIHKA

Hcnonp3oBanue B yueOHON U MpOpeCcCHOHATBHON AESITETbHOCTU
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.

Haspanue u3yueHHBIX BELIECTB MO TPUBHUAJILHOW WU MEXAYHApOJHON
HOMEHKJIATYpE U OTPAXKEHUE COCTaBa ITUX COCAUHEHUN C TMOMOIIbIO
XUMHUYECKHUX (HOPMYIL

OTpakeHHME XHMMHUYECKMX IIPOLIECCOB C  TOMOIIBIO  YpaBHEHUU
XUMHYECKUX peaKIui
XUMUYECKUE PEAKIIUU OOBsICHEHHE CYIIHOCTH XUMHYECKHX TMporeccoB. Kiaccudukanus

XUMUYECKUX PEaKIUil 10 pa3jIMyHbIM NpPU3HAKAM: YHUCIY M COCTaBY
MPOAYKTOB M PEarcHTOB, TEIUIoBOMYy 3(dekTy, HampaBieHuio, dase,
HAJIMYHMIO KaTalli3aTopa, W3MCHEHUIO CTEIICHEW OKHCIICHHUS 3JIEMEHTOB,
00pa3yromux BelecTBa.

YcTraHOBKa MPU3HAKOB OOIIETO U Pa3IMYHOTO B THITOJIOTUU PEaKITUit

JUISl HEOPraHUYECKOM ¥ OPraHUYECKOM XUMHUH.

Knaccugunukanusi BemecTs U MpOIECCOB ¢ TOYKU 3PEHHS OKUCIICHUS-
BoccTaHoBJeHHsA. COCTaBlIeHUE YPaBHEHUN PEaKIMii C TOMOIIBI0 METO/Ia
AIIEKTPOHHOTO OaaHca.

OOBsicHEHHE 3aBUCUMOCTH CKOPOCTH XUMHUECKOW PEAKIIMH U TIOJI0KCHHUS
XHUMHUYECKOTO PABHOBECHS OT Pa3IMYHBIX (PAKTOPOB

XuMu4ecKkui BrInonHeHe XMMUYECKOT0 SKCIIEPUMEHTA B [TOJIHOM COOTBETCTBUU
IKCIEPUMEHT C MpaBHJIaMH 0€30MaCHOCTH.
HabGmionenue, ¢ukcauus # ONHWCAaHUE PE3YJIbTAaTOB IPOBEACHHOIO
HKCIIEPUMEHTA
Xumudeckas ITpoBeneHne caMOCTOATEIBLHOTO ITOMCKA XUMUYECKON HH(OopManuu
uHpopManus C HCIOJIb30BAaHMEM DPAa3JIMYHBIX HCTOYHHUKOB (HAayYHO-TIOMYJISIPHBIX
W3/IaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).
Vcnonb30BaHne KOMIIBIOTEPHBIX TEXHOJOTHH [t 00pabOTKH U nepesadn
XUMHUYECKON MHPOpPMAIUH U €€ IPEJCTABICHUS B pPa3IMUHbIX (opMax
Pacuersl 1o | YcTaHOBKA 3aBUCUMOCTH MEKIy KaUECTBEHHON U KOJIMYECTBEHHON
XUMHYECKUM CTOPOHAMHU XUMHUYECKUX OOBEKTOB U MPOLIECCOB.
bopmymnam Pemenue pacueTHbIX 33724 10 XUMHUYECKUM (OpMYJiaM U YpaBHEHUSIM
U ypaBHEHUSIM
[TpoduibHoe u | OObsICHEHHE XUMUUECKUX SIBJICHUH, TPOUCXOASAIINX B IIPUPOJIE,
npodeccuoHaNbHO OBITY U Ha IPOU3BOJICTBE.
3HAUYUMOE OmnpeneneHne BO3MOKHOCTEW MPOTEKAHUS XMMHUYECKUX MPEBPALLEHUI B
coJlep;KaHue Pa3IMYHBIX YCIOBHSIX.

Cobmtonenue  mpaBuil
OKpYKarolleu cpene.
OreHka BIMSHUS XUMHYECKOTO 3arpsi3HEHUsS OKpYXKalolled Cpeabl Ha
OpTraHu3M 4YC€JIOBEKA U APYTHEC ) XKUBBIC OPraHU3MBbI.

CoOmonenne mpaBui  0O€30MacHOTO OOpamieHuss C TOPIYUMH |
TOKCHYHBIMH BEIIECTBAMH, T1a00PaTOPHBIM 000PYIOBAHUEM.

[TogroroBka pacTBOPOB 3aJaHHON KOHIGHTpAalMH B OBITY M Ha
HPOU3BOCTBE.

Kputnyeckas oOIeHKa [OCTOBEpPHOCTH XHWMHYECKOW HH(MOpMAaIHH,
HOCTYNAIOUIEH M3 pa3HbIX MICTOYHUKOB

9KOJIOTUYCCKU  T'paMOTHOI'O  IMOBCACHUA B
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TemaTruka pedeparTon
buorexHonorus u renHas uHxxeHepus — texnonoruu XXI Beka.
* HaHOTexHOJOrus KaKk NPHOPUTETHOE HANPABICHHE pPa3BUTHA HAYKH M IPOM3BOACTBAB
Poccuiickoit @enepanuu.
» CoBpeMEHHbIE METO bl 00€33apakUBaHUS BOJIBI.
* A10TpOIus: METAJIJIOB.
* XXuznp u pesrenpHocts . M.Menneneena.
* «[lepuoanueckomy 3aKoHy OyAyllee HE TPO3UT Pa3pyLICHUEM. .. »
* Cunre3 114-ro sanemenTa — TpUyMQ pOCCUNUCKUX (PU3UKOB-SICPITUKOB.
* 3o0Tomsl BOJOpOAA.
* lcnonp3oBanue paiMoOaKTUBHBIX U30TOIIOB B TEXHUYECKUX LEIISIX.
* PEHTreHOBCKOE U3IIy4EHHUE U €r0 UCIIOIb30BAHUE B TEXHUKE U MEIULIMHE.
* [ImazmMa — 4eTBepTOE COCTOSHUE BEILECTBA.
* AMop(HBIE BEIIECTBA B IPUPOJIE, TEXHUKE, OBITY.
* OxpaHa oOkpyxawoueu cpeapl OT XUMHYECKOro 3arps3HeHusa. KoimdecTBeHHBIE
XapaKTEPUCTUKH 3arpsA3HEHUS OKPYKAIOIIEH Cpebl.
* [IpumeHeHue TBEpaOro U razoodpaszHoro okcuza yriaepoaa (IV).
* 3amuTa 030HOBOI'O 3KpPaHa OT XUMHUECKOI'O 3arpsiI3HEHUSL.
* I'pyOonucnepcHble cUCTEMBbI, UX KJIAacCU(PHKALMS U MCIOJIb30BaHHE B IPOQGECCHOHATBHON
JIeATEIbHOCTH.
* Kocmernyeckue renu.
* [IpumeHeHne CyClIeH3ui U AIMYJIIbCUNA B CTPOUTEIILCTBE.
* MuHepaJibl ¥ TOpHbIE OPO/Ibl KAK OCHOBA JIUTOC(EPHI.
* PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.
* Boja xak peareHT u cpeia Ui XMMUYECKOro IIpoLecca.
* XKuznp u gesrenpsHocts C.Appennyca.
* Bknan oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUU IIEKTPOJIUTHUECKON TUCCOLUALINH.
* YcTpaHeHHe KEeCTKOCTH BOJIbI Ha TPOMBIIIJICHHBIX MPEANPUATHSAX.
* CepHast KHCII0Ta — «XJ1€0 XUMHUYECKOM MPOMBILIUIEHHOCTH.
* lcnonb3oBaHre MUHEPATbHBIX KUCIOT Ha MPEANPUATUAX PA3TUUHOTO NPOPHUIIS.
* OKCHUZIBI U COJIM KaK CTPOUTEIbHBIE MAaTEPHAJIB.
* Ucropus runca.
* [ToBapeHHast COJIb KaK XUMHUYECKOE CHIPHE.
* MHoronukuii kapOoHaT KaJublus: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.
* Peakuinu ropeHust Ha MPOU3BOJICTBE U B OBITY.
* BupTtyansHoe MOEIMPOBAaHUE XUMUYECKUX ITPOLIECCOB.
* DJIEKTPOJIN3 PACTBOPOB JJIEKTPOIUTOB.
* DJIEKTPOJIN3 PACIIaBOB AJIEKTPOJIUTOB.
* IlpakTuueckoe TNpPUMEHEHUE  DIEKTpoin3a:  papUHUPOBAHUE,  TaJIbBAHOIJIACTUKA,
raJIbBaHOCTETUS
-Hcropus nosydeHus: U Ipou3BOCTBA aAJTIOMUHUS.
* DJIEKTPOJIUTUYECKOE MOJTyuyeHne U padMHUPOBAHNE MEIH.
* JKuznp u nesrenpHocTs 1. [[PBH.
* Ponp MeTanioB B MCTOpPHUM 4YEJIOBEYECKOM LUBMIM3ALMM. VIcTOpHsA OTEUEeCTBEHHOW 4YepHOMN
MeTaryprui. COBpeEMEHHOE METAJUTYPTUYECKOE TPOU3BOJICTBO.
* HcTtopuss OTE4ECTBEHHOM LBETHOM METALIypruv. Poip MeTaioB M CIUIAaBOB B HAy4HO-
TEXHUYECKOM IIpOrpecce.
* Koppo3sust MeTanioB 1 criocoObl 3alIUTEl OT KOPPO3UH.
* nepTHBIe Wi 6J1aropoHbIE Ta3bl.
* Poxtarommue cony — rajoreHsl.
* cropust BEACKON CIIUYKH.
* lcroprs BOSHUKHOBEHHUS U PA3BUTHS OPTaHUYECKOU XMMUH.
* )Kuznb u nesrenpbHocts A.M.bytneposa.
* Butaimsm u ero kpax.
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* Ponb 0TE€4eCTBEHHBIX YYEHBIX B CTAHOBJICHUU U PA3BUTHU MUPOBOM OPraHUYECKONW XMMHH.

* COBpEMEHHBIE ITPE/ICTABICHHS O TEOPUH XUMUYECKOT'O CTPOEHUS.

* DKOJIOTUYECKHE aCTIEKThI UCIIOJIBb30BAHUS YIIIEBOJOPOIHOIO CBHIPBSI.

*  DKOHOMHYECKME acClEKThl MEXIYHApOJHOIO COTPYJHMYECTBA IO  HCIIOJIB30BAHUIO
YIJIEBOLOPOAHOIO CHIPBS.

* Mcropust OTKpBITHSL M Pa3pabOTKU Ta30BBIX M HE(MTAHBIX MECTOpPOXAeHUil B Poccuiickoit
denepanuu.

* XuMHsI YTIIEBOIOPOIHOTO CHIPBSI M MOsI OyayIast mpodeccus.

* YrieBogopogHoe
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