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1.IIACIIOPT PABOYEH IPOIPAMMBI YYEFHOHM JUCHUILINHBI
XUMUs
1.1. O0acTh NPUMEHEHHUS IPOTPAMMbI

PaGouass mporpamMma y4eOHOW JHCHIMIUIMHBI SIBJIIETCS 4YacThlo pabouei
MIPOrpamMMbl TIOJITOTOBKH CIIEUAIMCTOB CpeaHero 3BeHa 1o crnenuanbaoctu CI1O:
34.02.01 «CecTtpuHCcKO€ nemo» Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHHS IIO
nporpamme 6azoBoit nmoarotoBku CIIO. OcHoBy paboueit mporpaMMbl COCTaBIISET
COJIEp)KaHUEe, COIJIACOBaHHOE C TpeOoBaHUSIMH (hefepaTbHOTO KOMIIOHEHTA
roCyIapCTBEHHOTO CTaHAapTa CPpeaHEro (MOJIHOTO) 0011ero oopa3oBaHusl.

1.2.MecT0 TUCUUILIMHBI B CTPYKTYPe OCHOBHOM PO ¢ eCcCHOHAIbHOU
00pa3oBaTe/ib-HOM MPOTrPaMMbI:

VYyeOHas TUCTIUTIIIMHA SBIISIETCS 4aCThIO 00111e00pa30BaTeIbHOTO IIUKIIA
€CTECTBEHHO-HAYYHOTO MPO(PUJIs, XUMHUS U3YIaeTCsI KaKk 0a30BbIN yueOHbIN
npeaMer.

1.3. lesqiu 1 3aga4m JMCUUILIMHBI - TPe0OBAHUS K Pe3yJIbTaTaM 0CBOEHUS
AUCUMILTHHBI:
Pabouas mporpamMma opueHTHpPOBaHA Ha JOCTUKEHUE CIISTYIOIIMUX 1IeIICH:

o (GopMHpoBaHME Y OOYYalOIIMXCA YMEHHS OIICHUBaThb 3HAYUMOCTb
XUMUYECKOTO 3HAHUS
JUTSL K&KIOTO YEI0BEeKa,

o (opMupoBaHue y OOydaroIIMXCS LEIOCTHOTO MPEACTABIECHUS O MHPE U
pOIM XHUMHHU B CO3JAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa; yMEHHUS OOBSACHAT, OOBEKTBI W MPOIECCHl  OKPYKArOIIeH
JIEUCTBUTEIILHOCTU: IIPUPOIHON, COLMAIBHOU, KyJIbTYPHOM, TEXHUYECKOU
Cpeabl, - UCTIOJIB3YS ISl 3TOT0 XUMUYECKUE 3HAHUS;

o Ppa3BUTHE y 00YHAIOIIMXCS YMEHUM pa3innyaTth (akThl U OLEHKH, CPABHUBATh
OLICHOYHBIE BBIBOJIbL, BUIETb WX CBf3b C KPUTEPUSIMHU OLIEHOK M CBS3b
KPUTEPHUEB C OIpPENEJICHHOW CHCTEMOM LEHHOCTEH, (OpMyIupoBaTh U
000CHOBBIBATh COOCTBEHHYIO ITO3HUIIMIO;

o TIPHOOpETeHHE OOYJaArONMMUCS OIbITa Pa3HOOOpPa3HOW JeATEIbHOCTH,
NO3HAHUS U CaMOTIO3HAHUS; KJIFOUEBbIX HABBIKOB, UMEIOIIMX YHUBEPCATbHOE
3HAUEHUE [JIs1 Pa3JIUYHBIX BHUAOB JESATEILHOCTH (HABBIKOB pELICHUS
npo0JeM, PUHIATHUS PELIeHUH, TOUCKA, aHaIu3a U 00paboTKK MH(OpMALIUY,
KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB W3MEPEHUH, COTPYIHUYECTBA,
0e3omacHOTO OOpallleHHsT C BEIIECTBAMHU B TOBCEIHEBHOW KH3HHM).
OcBoeHnue conepanHust yaeOHOM TUCITUTIIMHBI

«XumMus», 00€CTIEYNBAET JOCTHXKEHUE CTYIEHTaMU CIICAYIOIINX PE3YIIbTAaTOB:
* IMYHOCTHBIX:

YyBCTBO F'OPJIOCTH M YBAKEHUSI K UCTOPUH U JIOCTHXKEHUSIM OTEUE€CTBEHHO M
XUMHYECKON HAYKH; XUMUYECKHU TPAMOTHOE MOBE/IEHNE B TPO(HECCUOHATBHOM
NeSITeTHHOCTH U B OBITY ITPU OOPAILICHUU C XUMUYECKUMU BEIIECTBAMH,
poIeCCaMu;



e YMEHHE UCIIOJIb30BAaTh TOCTUKEHUS COBPEMEHHON XUMUIECKOU HAYKU U
XUMUYECKUX TEXHOJIOT U /1JIsl TOBBILIEHUS] COOCTBEHHOTO
MHTEJUIEKTYyaJIbHOTO Pa3BUTHS B BBI-OpaHHOM MpodecCcruoHanbHOMI
JEeATENIbHOCTH;

o MeTanpeaIMETHbIX:

* HCHOJIb30BAHUE PAa3JIMYHBIX BHIOB I[IO3HABATEILHON JEATEIIBHOCTH U
OCHOBHBIX
WHTEJUICKTYaJbHBIX Omeparuii (ITOCTaHOBKHM 3a/iauu, (GOPMYJIMPOBAHUS THUIIOTE3,
aHaJlu3a W CHHTE3a, CpaBHEHMs, OOOOIIEHUS, CUCTEMAaTH3allMH, BBISBICHUSI
MIPUYMHHO-CJICJICTBEHHBIX CBSI3€H, MMOUCKA aHAJIOTOB, (DOPMYJIMPOBAHUSI BHIBOJIOB)
JUTSL PEIICHMS TOCTABJICHHOM 3a/1a4, MPUMEHEHUE OCHOBHBIX METOJ0OB MO3HAHUS
IS M3Y4CHUS Pa3JIUYHBIX CTOPOH XHMHUYECKHX OOBEKTOB M TPOIIECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOIUMOCTh CTAJIKUBATHCA B podecCuoHaIbHOM cdepe;
WCTOJb30BAHUE  PA3JMYHBIX HWCTOYHHUKOB JJII  [OJYYEHUS  XUMHUYECKOU
uHbOPMAIMH, YMEHHUE OIICHUTh €€ JIOCTOBEPHOCTh JJISi TIOCTHXKCHUS XOPOIIUX
pe3yabTaTOB B MPOQEeCCHOHATILHOM cdepe;
* IpeIMeTHBIX:
Cc(hOpMHUPOBAHHOCTh TIPEJCTABIICHUH O MECTE XHMHU B COBPEMEHHOW Hay4dHOU
KapTUHE MHUpa; MOHMMAaHWE POJM XUMHH B (OpPMUpPOBaHHHM Kpyrozopa u
(GYHKITMOHAIBHOW TPaMOTHOCTH Y€JIOBEKA JJIs PEIICHUS MPAKTUYECKUX 3a/1a4;
BJIAJICHAE OCHOBOTOJIAralOIMMU XUMHAYE€CKUMU MTOHSITUSIMU, TEOPUAMU, 3aKOHAMU
M 3aKOHOMEPHOCTSIMHM, YBEPEHHOE TOJIb30BAHUE XHUMHUYECKOW TEPMHUHOJIOTHEW U
CHUMBOJIMKOM;
BJIAJICHUE OCHOBHBIMU METO1aM1 HAYYHOTO ITO3HAHUSI, UCTIOJIb3YEMbIMU B XUMUU:
HaAOJTI0ICHUEM, OTTUCAHUEM, U3MEPEHUEM, DKCIIEPUMEHTOM; YMEHUE 00padaThIBaTh,
OOBSACHATH pE3yJbTaThl NMPOBEACHHBIX OTBITOB M JCNaTh BBIBOJBI; TOTOBHOCTh U
CIOCOOHOCTh MPUMEHSITH METO/IbI TO3HAHMSI TIPH PEIICHUH MPAKTUYECKHUX 33]1a4;
BJIQJICHHE MPABUJIAMH TEXHUKH 0€30TIaCHOCTH IMPH UCTIOIb30BAHUN XUMHYECKHUX
BEILIECTB;
c(hopMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMH IO OTHOIICHUIO K XUMHYECKOH 1H -
dbopmaryu, moay4aeMou U3 pa3HbIX HCTOYHUKOB.
B pe3ynbTare nzydeHus yueOHOW JUCIUIUIMHBI « XUMUS» CTYASHT JIOJDKEH: 3HATh
MMOHUMATh:

o BAKHEHUIIME XUMHYECKHUE MOHATHS: BEIIECTBO, XUMHUUECKHUM DJIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAas W MOJIEKYJSIpHas MacChl, HOH,
AUIOTPOIHUS], W30TOMbI, XWMHYECKAsl CBS3b, DIJIEKTPOOTPHUIATEIHHOCTD,
BAJICHTHOCTh, CTEIEHb OKHUCJICHUS, MOJb, MOJBSIPHAs Macca, MOJSIPHBIN
00BbeM, BelecTBa MOJICKYJIIPHOTO U HEMOJICKYJSIPHOT'O CTPOEHUS, PaCTBOPHI,
ANEKTPOJIUT W HEBJIEKTPOJIUT,  DJEKTPOJUTHYECKAS  JUCCOLIMALNSA,
OKHUCJIUTENIb U BOCCTAHOBHUTEIb, OKHCIIEHHE M BOCCTAHOBJICHHE, TEIIOBOU
3 dEeKT peakiuu, CKOPOCTh XUMHUYECKOW PEeaKIuu, KaTalinu3, XHMHYECKOe
paBHOBeCHE, YIJIEPOJHBIA CKeJeT, (PyHKIMOHaTbHAs TpyMma, H30MEpHs,
rOMOJIOTHUS;



o OCHOBHBIE 3aKOHbl XUMHH. COXPaHEHUsS MAaCChl BEIIECTB, MOCTOSHCTBA
COCTaBa, IEPUOJUIECKUN 3AKOH,;

o OCHOBHBIE TEOPUM XHUMHUHU: XUMHUYECKOW CBSI3H, DJIJIEKTPOJUTUUECKOU
JIUCCOLMAIMU, CTPOCHUS OPTaHUYECKUX COCTUHEHU;

o BAKHEMIIME BEIIECTBA U MATEPHUAIBI: OCHOBHBIE METAJUIBI M CIUIABBI; CEPHAs,
COJISIHAs, a30THAs M YKCYCHAasl KHUCJIOTHI, IIEIOYH, AMMHAK, MUHEPAIbHBIE
ynoOpeHus, MeTaH, JTWUJICH, alleTUJeH, OEH30JI, ATAHOJI, KUPbI, MbLIA,
IJII0KO3a, Caxapo3a, Kpaxmay, KieTyaTka, O€NKd, WCKYCCTBEHHBIE U
CHUHTETUYECKUE BOJIOKHA, KAYYYKH, TJTACTMACCHI;

o Ha3bIBaTh M3YYEHHBIC BEIIECTBA MO «TPUBUAIBHOW» WU MEXIYHAPOIHOU
HOMEHKJIATYpE;

o OINpPENENsATh: BAJICHTHOCTh M CTENEHb OKUCIJIEHUS XMMHYECKHX DJIEMEHTOB,
TUN XUMUYECKOW CBSI3W B COCIMHEHUSX, 3apsi MOHA, XapakTep Cpelnbl B
BOJHBIX pAacTBOpAX HEOPTAaHUYECKUX COEAWHEHUM, OKHUCIHUTEIb U
BOCCTAHOBUTENb, NPHUHAMJICKHOCTh BEIIECTB K pPa3-JIMYHBIM KJaccam
OPraHU4YECKUX COCANHECHNUI;

O XapaKTepHU30BaTh: AJEMEHTHl MaJbIX IEPUOJIOB IO HX TOJOXKEHUIO B
nepuonunueckoit cucteme J[.M. MenneneeBa, o0ume XUMHUUYECKUE CBO CTBA
METAJUIOB, HEMETAJUIOB, OCHOBHBIX KIACCOB  HEOPraHMYECKUX U
OPraHu4eCcKUX COEIUHEHUW; CTPOCHUE U XUMHYECKHUE CBOMCTBA M3Y4EHHBIX
OPraHUYECKUX COCAUHEHNN;

OOBSICHAThH: 3aBUCUMOCTh CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS;
MPUPOY XUMHYECKOW CBSI3UM (HOHHOM, KOBAJIEHTHOM, METAUIMYECKOM),
3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKUUU U TMOJIOKEHUS XUMHYECKOTO
PaBHOBECHUS OT PA3JIMYHBIX (PAKTOPOB;

o BBIMOJHATh XMUMHUYECKUN SKCIEPUMEHT MO PacCHO3HABAHUIO BAKHEUIIMX
HEOPTraHUYECKUX U OPTAaHUYECKUX BEUIECTB;

O TPOBOJIUTH CAMOCTOATEIbHBIM TOHUCK XHMHUYECKOW HHPOpPMAIMH ¢
UCTIOJIb30BAHUEM Pa3-JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX —HW3JaHUMH,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  MHTepHera);  HMCIOJB30BaTh
KOMITBIOTEPHBIE ~TEXHOJIOTHHM JiJI1  00palOTKM W Tepenayd  XUMHUYECKOH
uHbOpMAIIMM W €€ TMPEICTaBICHUS B pPa3JIMUHBIX (OpMax; MCIOJIb30BaTh
NpUOOpETEHHbIE 3HAHUST M yMEHUS B MPAKTUYECKOW JIEATETLHOCTH |
MTOBCETHEBHO M KU3HH JIJIS :

o OOBSICHEHUS XMMHUYECKUX SIBICHUU, MPOUCXOASAIMX B NpUpoae, ObITY U Ha
MIPOU3BO/ICTBE;

o ONpENeNeHUsT BO3MOMXHOCTH TMPOTEKAHUS XHUMHUUYECKHX TPEBPalICHUN B
PA3JMYHBIX YCIIOBUSX U OLICHKH UX MOCIICACTBUN;

o AKOJOTHUYECKU I'PAMOTHOTO ITOBEAECHUS B OKPYKAIOILIEN CPEIE;

o OIEHKH BJIMSIHASA XUMHUYECKOTO 3arpsA3HEHUs] OKPYKaloIed Ccpeabl Ha
OPraHu3M Y€JIOBEKA U IPYTUE )KUBBIE OPTaHU3MBbI;

o 0e3omacHOro OOpalieHus ¢ TOPIOYMMH W TOKCUYHBIMH BEIICCTBAMH,
JTa00paTOpHBIM 000 PYIOBAHUEM;



o TIPUTOTOBJICHWS PAcTBOPOB 3aJaHHOW KOHIIGHTpalMu B OBITY W Ha
ITPOU3BO/ICTBE;

o KPUTUYECKOU OLIEHKH JI0CTOBEPHOCTU XUMUYECKOU HH(DOpMAIUH,
MOCTYNAOLIEH U3 pPa3HbIX UCTOYHUKOB.
1.4.Ko/m4ecTBO 4aCOB HA 0CBOEHHUE POTPAMMBI 1M C UM ILINHbI:

MakcuManbHOM yueOHOM Harpy3Kku cTyeHTa 142 yaca, B TOM YHUCII€:
o 00s13aTeNbHOM ayAUTOPHOM yueOHOM Harpy3ku ctynenta 108 yacos.

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOI TUCIITITAHBI

2.1. O0beM y4eOHOM TUCHUIJIMHBI B BU/Ie Y4eOHOM padoThI

Buj yyeOHoi1 padoThI O6bem
4acoB

MakcumanbHas yueOHas Harpy3Ka 120

OO0s3arenbHas ayIUTOPHAS Harpy3Ka 108

B ToMm uucre:

IIPAKTAY ECKUX 68

CamocTosiTesibHASA padoTa 00y4aoIerocsi -

IIpomeskyrouHas aTrecTalms - IK3aMeH 12




2.2. TeMmaTHn4eCKHM MJIAH MO0 K XUMHUH

HaumenoBanue | Coaep:xxanue yueOHOro MaTepuasia, 1a00paTopHblie U NPAKTHYECKHE Oo6bem YpoBeHb
pa3aesioB U TeEM padoThI, CAMOCTOATEILHASL PA00Ta CTYJ€HTOB 4acoB YCBOECHUA
1 2 3 4
1 cemecTp
O0masi ¥ HeOPpraHuvYecKasi XMMHUs
1.1 OcnoBable | Coaeprkanne yaeOHOTO MaTepraa 1
MTOHSTHS XUMHUH. 1.1.1 OcnoBubie noHsATHS XUMUU. CTpOEHUE aTOMa.
Ctpoenue aroma. OcHoBHbIE MOHATUSL XUMUU. BemectBo. AToM. Mosekyna. XuMHU4ECKH
AJNIEMEHT. AJIOTponus. ATOM - cyiokHast yacTuia. CocTtaB aTOMHOTO siipa
- HYKJIOHBI: IPOTOHBI U HEUTPOHBI. M30TOTIBI M HYKIMABL. DJIEKTPOHHAS
o6osiouka aromoB. [loHsTHE 00 SJEKTPOHHOW OPOUTAIM M AJIEKTPOHHOM
obmake. KBaHTOBbIE 4ucHa: TJIaBHOE, oOpOUTaIbHOE (MOOOYHOE),
MAarHUTHOE U CIIMHOBOE. Pacnpenenenne 3JeKTPOHOB M0 SHEPTETUYECKUM
YPOBHAM, TIOAYPOBHSAM U OpOUTAISIM B COOTBETCTBUU C MPUHIUIIOM
HaWMEHbIIEN JHepru, npuHounom Ilaymm w  npaBumom  ['yHpa.
BaneHTHbIE BO3MOXKHOCTHA AaTOMOB XUMHUYECKUX 3JIEMEHTOB. DJICKTPOHHAS
KJacCU(pUKALMS XUMHUYECKUX DJIEMEHTOB: S-, P-, d-, f-2JIeMEHTEI.
IIpakTnueckass padora Nel. Pacuer konuuectBa p, I, € B aroMmax
XUMHUYECKHUX JIEMEHTOB
1.2. 1.2.1 llepnoanuecknii 3akoH u [ICXD J[.1. Menneneera |
[lepuonmaeckuit 3akoH U Ile- Ilepuonmueckuii 3aKOH W CTpOoeHHE aroma. M30TormmI.
3akoH U [Lcuctema | CoBpeMEHHOE TMOHSATHE XHUMHYECKOrO 3JIEMEHTa. 3aKOHOMEPHOCTH [
XUMHUYECKHUX puoamueckas Moz, CoBpemenHas ¢opmymupoBka Ilepromgndaeckoro
AJIEMEHTOB J.W. | 3akona. Ilepuonnyeckoe M3MEHEHUE CBOWMCTB 3JIEMEHTOB: PaJIMyCUCTEMA
MenpneneeBa XHU- Ca aTOMa; SHEPrUy MOHM3AIUU; JIEKTPOOTPUIATEIIbHOCTH. 3HAUEHUE




[lepnoan4ecKoro 3aKoHa.

MHYECKHUX

JemoucTparuu. Pa3nmunbie  BapuanTel  TaOmuiel  [lepuoamyaeckoit
cucTeMbl xXuMHudeckux yeMeHToB .M. Menpaeneena.

AJIIEMEHTOB

C/3 Nel. Ctpoenme aroma. Ilepmommdeckuii 3akoH u [ICXD [[.W.
Menneneena.

IpakTuyeckass padora Ne2. Padora no Ilepuonuueckoii cucteme /1. 1.
MenpaeneeBa CamocTosiTenbHas paboTa CTyA€HTOB:

Pabota ¢ yueObHo muTepatypoii u UHTEpHET - pecypcaMmu.

1.3.
BELIECTBA

CtpoeHnue

1.3.1 CtpoeHue BeniecTBa

Buap xuMu4eckou CBS3H.

[lonsThe 0 XUMHYECKOM CBA3HU. THIILI XUMUIECKUX CBS3€H: KOBAJICHTHAS,
VMOHHAs1, METAUTMYECKAs U BOAOPOIHAS.

KoBanentnas xumudeckas cBs3b. J[Ba MexaHuzma oOpazoBaHMsI ITOU
CBSI3U: 0OOMEHHBIN U JJOHOPHO-aKIIETITOPHBIM.

OcHoOBHbIE MapaMeTpbl CBA3U: JJIMHA, MPOYHOCTh, YrOJl CBS3U WIU
BAJICHTHBI yrojl. OCHOBHBIE CBOMCTBA: HACBIILIEHHOCTh, MOJISIPU3YEMOCTh
u 1npouHocTh. CmocoO TmepeKpblBaHUSA JJIEKTPOHHBIX OpOuTaned u
KJaccuUKaIN KOBAJICHTHBIX CBSI3EH M0 ATOMY NMPU3HAKY: O- U T-CBS3H.
KpatHoCcTh KOBalIGHTHBIX CBs3ed W KiIaccUUKAIMS HUX MO0 JSTOMY
MPU3HAKY: OJIMHApHBIC, JBOMHBIE, TPOWHBIC, TMOJYTOPHBIE. THIIbI
KpUCTAUTMYECKUX. DU3NYECKHE CBOMCTBA BEIIECTB C 3TUMH PELIETKAMM.
HNonHas xumunyeckas CBsA3b, KaK KpaHUM CJIy4ard KOBAJIEHTHOU NOJIIPHOU
cBsi3U. IOHHBIE KPUCTAJUIMYECKUE PEIET-

KM ¥ CBOMCTBA BEUIECTB C TAKUMH KPHUCTAIUIAMHU.

Meramueckass XUMHAYECKas! CBA3b, KaK OCOOBIM THIT XUMHUECKOM CBSI3H,




CYILECTBYIOIIMI B METAJUIAaX U CILIaBax.

CBoWCTBa METATMYECKON CBsBU. MeTauIMYecKue KpUCTALIMYECKUE
PELIETKU U CBOMCTBA BEIIECTB C TAKUMHU KPUCTAIJIAMHU.

Bonoponnas xumuueckas cBsi3b. Ee kinaccudukaius: MeXMOJIEKYIIpHas
M BHYTPUMOJIEKYJSIDHAsT  BOJOPOAHBIE  CBA3H.  MOJIEKYJIApHBIE
KPUCTAUIMYECKHUE PEIICTKA. brosoruaeckas poJjib BOJOPOIHBIX CBA3EH B
OpTaHU3aUHA OUOTIOJIMMEPOB.

C/3 Ne. 2 Ctpoenue BeliecTBa. Buabl XUMHUUECKOM CBSA3H.

IpakTnueckas padora Ne 3. Turbl xXumMuyeckoil cBs3U. MIX MexaHU3 MBI,
croco0 nepeKpbIBaHus, KPaTHOCTb M KBaTU(DUKALIUS.

CamocTosTenpHas pabota ctyneHtoB: Paborta ¢ yaeOHO# nuTeparypoii u
HNurepner - pecypcamu.

CocraBnenue Tabmuubl  «Knaccuukanusi JUCHEPCHBIX  CUCTEMY;
CPAaBHUTEIILHOM XapaKTEPUCTUKHU THUIIOB XUMHUUYECKOU CBi3U. Pemienue
3aJ1a4 Ha HaXOAeHHe 00beMHON M MacCOBOMU JI0JIM KOMIIOHEHTOB CMECH,
MAacCOBOU JI0JIM ITIPUMECEN

1.4. ducnepcHblie
CHUCTEMBI

1.4.1. IucnepcHble cUCTEMBI

[lonstre o aucnepcHbIX cuctemax. Knaccudukanus 1UCTIEpCHBIX CHCTEM
B 3aBHCHUMOCTH OT arperaTHOTO COCTOSIHWS NHWCTIIEPCHOHHOMN Cpenbl U
TUCTIEpCHOM hasbl, a TakkKe Mo pa3Mepy ux dactuil. I'pydomucnepcHbie
CUCTEMbI: OSMYJIbCUM M CYCIEH3UU. TOHKOJUCIEPCHBIE CHUCTEMBI:
KOJUIOMJIHBIE (30JIM U TE€JH) U UCTUHHBIE (MOJIEKYJIIPHBIE, MOJIEKYJIIPHO -
noHHble W KoHHBIC). Dddekr Tunmams. Koarymamus B KOJIIOWTHBIX
pacTBopax. CuHepe3uc B refsix.

3HayeHUEe JUCTIEPCHBIX CHUCTEM B JKMBOM M HEKUBOW TMPUPOJE U
MPAKTUYECKOM  KU3HU  YEJIOBeKa. OMYJIbCHUM M CYCIEH3MU B
CTPOUTENIHLCTBE, THINEBOW W  MEIUIMHCKOW  TPOMBIIUICHHOCTH,




KOCMETUKE. buonormyeckue, MEAUIMHCKHE U TEX-OJIOTHYECKHUE 30JIEH.
3HaueHue refei B opranu3anum kuBoit Matepun. CuHepesuc kak (axrop,
ONPENCTSAIOIMA CPOK TOJHOCTH TMPOAYKIIMM HA OCHOBE TEJEH.
CBepTbhIBaHKE KPOBU KaK OMOJIOTHYECKUN CUHEPE3HC, €r0 3HAUCHHUE.
IlpakTnyeckass padora Ne 4 [lonydeHue SMyJIbCUM PAaCTUTEIHLHOTO
MacJia ¥ 30711 Kpaxmasia

1.5. Xwumuueckue
peakiuu

1.5.1. Xumuueckue peakimu

Turbl 1 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEeaKIUi
Knaccudukammss  XUMHYECKMX  PEaKIMii B OpraHUYecKOd U
HeopraHmdeckon xumuu. [loHATHE O XMMHYECKOW peakuuu. Peakuunw,
uayume  0e3  M3MEHEHUSI  KaueCTBEHHOTO  COCTaBa  BEILECTB:
auIoTponm3alvs M m3oMepum3zauusa. Peakuuu, uaynme ¢ U3MEHEHHEM
COCTaBa BEIIECTB: MO YHUCIYy M XapakTepy pearupyromux |
o0pa3yronmxcs BEIMECTB (Pa3JOKEHUs, COCHAMHEHHWS, 3aMelleHus,
00MeHa); 10 U3MEHEHUIO CTETIEHEW OKUCIICHUS 3JIEMEHTOB, 0 TETNIOBOMY
addekty (3K30- U IHAOTEpMUUECKHUE); 10 (daze (FOMO- U T'eTepOTCHHBIC);
[0 HampapJICHUIO (0OpaTuMble M HEOOpaTUMBbIE); IO HCTOJIb30BAaHUIO
Kartanu3aropa (KaTaIMTHYECKWE M HEKAaTAIUTUYECKHUE), MO0 MEXaHU3MY
(pagukaibHbIE, MOJIEKYJISIPHBIE U KOHHBIE).

1.5.2.CxopocTh xumuueckux peakiui. @akTopbl, BIMSIONIME HA CKOPOCTh
xuMuueckou peakuuu. [Ipuponma pearupyrommx BemecTB. Temmneparypa
(3axon Bant-I'odda). Konnenrparus. Katanuzartopsl u kataims: TOMo- U
reTeporeHHbId, nX MexaHu3mbl. dDepmenTb. OOpaTUMOCTh XUMHUYECKHUX
peakunii. XuMuueckoe paBHoBecue. [IoHATHE 0O XUMUYECKOM PABHOCHU
PaBHOBecHbIE KOHIIEHTpaK. [JMHAMUYHOCTE XMMUYECKOTO PABHOBECHS.
@akTopbl, BIMAIOUME HA CMEIICHUE pPABHOBECUS: KOHIEHTpAIVs,
nasyienue, t (mpunuu Jle [latense).




JlemoHcTpaiu. B3aumMozaencTBME IIMHKA C PacTBOpaMu COJITHOM U
CEPHOM KHCJIOT NIPHU PA3HBIX TEMIEpATypax, Pa3HbIX KOHILEHTPaLUAX
COJSIHOM KHCJIOTBI; Pa3jIOKEHUE IIEPOKCHUIA KHCJIOpOJa C IOMOIIBIO
okcuaaMaprauma(IVv).

IlpakTnyeckass padora NeS Tunbel ¥ 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX peakuid. CKOpOCTb XUMUYECKHX pEaKIIUn

1.6. PactBOpHBI

1.6.1 PactBOpBI

Bopa. PacTBopbl. D1eKTpOIUTHYECKAs IUCCOIUALINS.

[lonsatue o pactBopax. PU3MKO-XMMHUYECKas MPUPOJIA PACTBOPEHUS U
pacTBOPOB. B3aumMoencTBre paCTBOPUTENS U PACTBOPEHHOTO BEILIECTBA.
PactBopmmocTs  BemiecTB. CriocoObI  BBIp@KECHHUS  KOHIICHTPAIMH
pPacTBOPOB: MaccoBas JIOJISI PacTBOPEHHOrO BeIIeCTBa (MPOIEHTHAs),
MOJIIpHas.

Teopust SNEKTPOMTUYECKOM AUCCONMAMUA. MexaHu3M JucCOLMaIvu
BEILIECTB C pa3JIMYHBIMU THUMAMU XMMHYECKUX CBsi3eid. Bkman pycckux
VYCHBIX B  Pa3BUTUE TMPEACTaBICHUH 00  AJICKTPOJUTHUECKOM
nuccouraniii. (OCHOBHBIE TMOJIOKEHUS TEOPUU  BJICKTPOJUTUYECKOU
nucconuanuu. CTeneHb JIEKTPOIUTUYECKON JUCCOMAMU U (aKTOPbI €€
3aBUCUMOCTHU. Jluc-conmanusi Boabl. Bomopoanelii mokazarenb. Cpena
BO/IHBIX PaCTBOPOB IEKTPOIUTOB. [ Mapom3 kak 0OMEHHBIH porecc.
HeoOpartumblii THAPOIN3 OPraHUYEeCKUX M HEOPTaHMYECKUX COCTUHCHHI
Y €r0 3HAYEHUE B MPAKTUYECKOU JIESITENbHOCTH YEIOBEKA.

OO6parumsbiii tuapomm3 coseid. CtyneHdarsii ruaponun3. lIpaktuyaeckoe
MpUMEHEHUE THUApoau3a. [ MAPONIM3 OpPraHMYECKUX BEUIECTB M  €ro
OMOJIOTUYECKOE U PAKTUIECKOE 3HAYCHUE

JleMoHCTpanumu. CpaBHeHue AIEKTPOIPOBOTHOCTH pPacTBOpPOB
ANEKTPOIUTOB. MHAWMKATOPBI M W3MEHEHHE WX OKpPacKd B Cpenax.
I'mapomm3  kapOoHaToB, CymbhaTOB H CHIMKATOB IIEJTOYHBIX Me;




HuTpatoB cBUHIA(]), IMHKA, XJIOpUIa aMMOHHUS.
ITPNe3 CriocoOnl BRIpayKEHHSI KOHIIEHTPAIMY PaCTBOPOB
IpakTnueckas padora Ne 6. CkopocTb XUMUYECKUX PEAKIIHIA

1.7. Oxkucaur
CIIbHO-BOCCTAHOBH-
TENbHBIC PE-aKIIHH.
DJEKTPOXHU-
MHYECKHE
MPOLIECCHI

1.7.1.0kucIMTenbHO-BOCCTAHOBUTENbHBIE peakuU. CTENEeHb OKHUCIICHUS.
BoccranoButern u  okmcymTend. OKHCIEHME W BOCCTAaHOBJICHHE.
Baxueiimme OKHCIMTEIM M BOCCTAHOBUTEIHW. BoccTaHOBUTEIbHBIC
CBOMCTBA METAIOB - MOPOCTHIX BemEecTB. OKUCIUTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETALIOB - MPOCTHIX BEIIECTB.
BocctaHoBuTeNnbHbIE CBOMCTBA BEIIECTB, OOPAa30BAaHHBIX JJIEMEHTAMHU B
HU3Iel  (OTpULATEIbHOM) CTeNeHH OKHUCIeHHMS. OKHUCIUTEIbHbIC
CBOMCTBAa  BEIIECTB, OOpa3OBaHHBIX  JJIEMEHTAMH B  BBICIICH
(TIOJIOKUTEITHHOM) CTCIICHU OKHCJICHUS. OxuciMTENbHBIE n
BOCCTAaHOBUTEJIb-HbIE CBOWCTBA BEIIECTB, OOPAa3OBAHHBIX AJIEMEHTAMU B
MIPOMEKYTOUHBIX CTENEHSIX OKUCIICHHUS.

1.7.2. Knaccudukaruss  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHIA.
Peakun MEKaTOMHOTO u MEKMOJIEKYJISIPHOTO OKHCJICHUS -
BOCCTAHOBJICHHUS. Peakiiun BHYTPUMOJICKYJISIPHOTO OKHCJICHUS -
BOCCTAHOBJICHUS. Peakium CaMOOKHCJICHUS -CaMOBOCCTAaHOBJICHUS
(AUCTIPOTOPLIMOHUPOBAHUS ).

MeToabl COCTAaBJICHUS YPABHEHUW OKHUCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii. Meto1 3JIeKTpOHHOI0 OajaHca.

DJIEKTPOSUM3 BOJIHBIX PAaCTBOPOB C PACTBOPUMBIMHU  BJIEKTPOJAMHU.
[IpakTHYyecKkoe MpUMEHEHHE AIEKTPOIN3a.

C/3 N.4 XuMHuuecKue peaxiim.

IlpakTnyeckass  padora  Ne7.  Peakumm ~ MeXaTtoMHOro |
MEXKMOJIEKYJIIPHOTO OKHCJIEHUS -BOCCTAHOBIICHHUS. Peakuyn
BHYTPHUMOJIEKYJISIPHOTO OKHUCJIEHHSI-BOCCTaHOBJICHHUS. Peakuun

CaMOOKHCJICHUS -CAMOBOCCTaHOBJIEHUS (IUCIIPONOPLUUOHUPOBAHMS ).




1.8.
Knaccuduxkarus
BemecTs. [IpocTeie
BEIIICCTBA.

1.6.1. Knaccuduxkarus mpocThIX BEIIECTB.

Merambl.  Ilonoxenue wmerawoB B [lepuonuyeckoil cucreme u
0COOEHHOCTHU CTpOeHHMsI X aToMOB. [IpocThie BelecTBa

- METAJUIbl: CTPOCHUE KPUCTAUIOB U METALIMYECKAs XUMHUYECKAs CBSI3b.
O6mme ¢Quzmyeckue CBOMCTBA METALIOB U HMX BOC-CTAHOBUTEIHHBIC
CBOMCTBA: B3auMoOAEHCTBUE ¢ HeMeTraulaMu. OKCUIbl U THUAPOKCHU/IBI
METaJUIOB.

Koppo3uss merauioB. XuMuuecKass KOPpO3Ms. DJIEKTPOXUMUYECKAs
Koppo3us. CriocoObl 3alUTH METAIOB OT KOPPO3HH.

Mertasuibl B npuUpojie. DJIEKTPOJIU3 PaCIUIaBOB U PaCTBOPOB COCTUHEHUI
METAJUIOB U €r0 MPaKTUYECKOE 3HAYCHUE.

Hemeramnbl. IlosoxkeHne HEMETANJIOB B MEPUOJMYECKON CHUCTEME,
OCOOEHHOCTM  CTPOEHHS MX AaTOMOB.  OJEKTPOOTPULA-TENBHOCTS.
bnaropoansie ra3pl. DJIEKTPOHHOE CTPOEHUE aTOMOB OJIArOPOJHBIX I'a30B
1 0COOEHHOCTU UX XUMUYECKHX U (PU-3UUECKUX CBOUCTB.

Hemonctpamuu. Mojaenu  KpUCTAUIMYECKUX  PELIETOK  METAUIOB.
Komnekius MeTamioB ¢ pa3HbIMU (PU3-MU CBOHCTBAMHU.

C/3 N° 5 O0o01maroree 3agaTHe

IIpakTuyeckass padora Ne8 CocraBienue o0oOMIarOMIEH TaOIMUIIBI IO
HOMEHKJIAType M XUMHUYECKHMM CBOICTBaM OCHOB-HBIX  KJIACCOB
HEOPTraHWYECKUX COCTMHEHUH.

[lonrotoBute Aokiaa Ha Temy: «lcnosib30BaHHE MUHEPATBHBIX KUCJIOT
Ha MPEINPHUATUAAX PA3TUIHOTO PO PHUIIS.

1.9.0cHOBHbIE
KJIACCHhI
HEOPraHUIECKUX

1.7. OCHOBHBIE KJIACCHI HEOPTaHWY €CKUX COCTMHEHUM.
1.7.1. CBoiicTBa OKCHIOB U OCHOBAHUM.
COEIMHEHU U




COEIUHEHUN

Bonoponusie coequHeHuss HemetawioB. [losydeHwe amMmuaka u
XJIOPOBOAOpPOJIa CHHTE30M H  KOCBEHHO. Du3nMyeckhe CBOMCTBA.
OTHO1IEHHE K BOJIE: KUCJIOTHO-OCHOBHBIE CBOMCTBA.

1.7.2. CpoiictBa kmciaoT u coleii. HeconeoOpasyromnme u
coJieoOpazyronme okcupl. KUCIOTh OpraHu4ecKue U HEeOpTraHUYECKUE.
Kucmotel B cBeTe TEOpHUM  DIEKTPOJUTUUECKOW  JUCCOLMALINU.
Knaccudukammss opraHmdecKux ¢ HEOpraHndeckux Kuciaor. Oomme
cBoiicTBa KHCJIOT. OCHOBaHMSI B CBE€TE€ TEOPUHU DIICKTPOJIUTUUECKOMU
nuccormarnu.  AMdoTepHble  OpraHMuecKhue U~ HEeOpraHu4yeckue
coequHeHusi. AMdoTepHble OcHOBaHHS. AMQOTEPHOCTb OKCUAOB H
TUJPOKCHUJIOB TEPEXOJIHBIX METAUIOB: B3aWMOJCHCTBUE C KHCIOTaMHU U
HIEJIOYaMH.

Comu. Knaccudukaruss u xumudeckue cBouicTBa cojieil. OcoOeHHOCTH
CBOMCTB COJICH, KUCJIOT.

1.7.3. T'enernueckass CBi3pb MEXAY KlacCaMd HEOPraHMYECKUX
coeaMHeHnr. EqMHCTBO MUpa BEILIECTB.

HemoncTtparuu. KoJIeKIuu KHUCJIOTHBIX, OCHOBHBIX W aM(POTEpHBIX
OKCHUJIOB, JEMOHCTpAIUS UX CBOUCTB. OCYIIECTBICHHUE NIEPEXOTOB:

Ca-» CaO -> Ca(P0O4)2 -> Ca(OH)2;

P > P20s -> H;PO4;

Cu-> CuO > CuS04 > Cu(OH)2 > CuO > Cu

1.10. Xumus
3JIEMEHTOB

CamocTosiTenpHas paboTa CTyIeHTa: - S - P-3JIEMEHTHI

Bopopon. /IBouicTBeHHOE TOJokKEHHE Boaopona B Ilepuonnueckoit
cucteme. M3ortomel Bomoponma. Posib BOJOpOIA B KMBOM M HEXKUBOU
IpUPOJIE.

Boma. Ponp Bomel Kak  CcpenooOpasyromiero  BEHIeCTBAa  KIICTKH.
DKOJIOTHYECKHUE aCTIEKTHI BOJOII0JIHb30BaHHS.




Onementsl [A-rpynnel. llenounsie Metauibl. OOHias XapakTepUCTHKA
meJIouHbIX MeTaioB. [lomydenne, Gu3nueckue M XMMUYECKHE CBOMCTBA
HICJIOYHBIX MeETAUIoB. IIpupojHbie COEMMHEHUS! HATpUs U Kallkds, HX
3HA4YECHHUE.

OneMenThl  A-rpynmbl.  OOmas XxapakTepUCTHKA IIEJI0YHO3EMENThHbIX
METAJUIOB U MarHusi HA OCHOBAHUM MOJIOKECHHUS B

ITepnognueckont cucrteme snemeHtoB [[.JM. MeHnneneeBa um cTpoeHUA
atomoB. Kanbiuii, ero nojyuenve, Gu3NdecKue U XUMHUYECKUE CBOMCTBA.
Baxneiime coeMHEHUs KAIbIUS, UX 3HAU€HUE U puMeHeHne. Kanbuuii
B IIPUPOJIE, €r0 OMOJIOTHYECKAs POJIb..

1.10.2 Xumust 371IEMEHTOB: P-3JIEMEHTBHI.

AmoMmunuid. XapakTepUCTUKAa aTIOMUHUS HAa OCHOBAHWM TIOJIOKCHHS B
[leproinueckoli cUCTEME FIIEMEHTOB

J.M. MenneneeBa u cipoenuss artoma. llomydenue, Qusudeckue u
XUMUYECKHE CBOMCTBA ATFOMHUHMUS.

["amorensr. OOmas xXapakTEpHCTHUKA TajJOT€HOB HA OCHOBAaHWHM UX
noJioxkeHuss B Ilepuoanueckont cucreme anementoB .M. Menneneesa u
CTpOEHUs aTOMOB. BakHelmme COEAWHEHHS TaJlOre€HOB, UX CBOWCTBA,
3HAYEHUE U TPUMEHEHUE. broiornueckas pojb raJloreHoB.

Xampkorensl. OOmIas XapakTEpUCTHKA XAIbKOTEHOB HAa OCHOBAaHMM HX
noJioxkeHus B Ilepuonnueckon cucreme anemeHtoB .M. MenneneeBa u
CTpOEHUs aToMOB. XallbKOTEHbI - IPOCThIE BEHIECTBA. AJUIOTPOMUS.
Ctpoenne MoOJIEKY1 aUIOTPONHBIX MOAU(PHUKAIIMA W HX CBOMCTBA.
XanmbKOTeHBI B PUPOJIE, X OMOTIOTHIECKAs POJIb.

Onementsl  VA-rpynnbl. OOmias XapakTepUCTHKa DSJIEMEHTOB 3TOM
rpynnbl Ha OCHOBaHWM UX ToJIokeHUs B Ilepuopmueckoid cucteme
aneMmeHToB JI.1. MenneneeBa u crpoeHust atoMOB. CTpOECHHE MOJIEKYJIBI
a30Ta W aUIOTPONHBIX Moaudukamuii docdopa, ux Qunueckue u
XUMUYECKHE CBOMCTBA. BOJIOpOIHBIE COECIUHEHUS AJIEMEHTOB VA-




rpynnbl. Okcunbl a3ota U gocdopa, COOTBETCTBYIOIIME WM KHCIOTHI.
Comm 3Tix KucsoT A30T u hochop B ipupoie, ux OHoJoTHIECKast POJIb.
Onementsl [VA-rpynmel. OOmasi XapakTepUCTHKA 3JIEMEHTOB 3TOH
IpyINIbl Ha OCHOBaHMM UX moJsiokeHusi B Ilepuonmyeckoit cucrteme
anemeHtoB J[.JI. MeHneneeBa M CTpPOEHUS aTOMOB. YTJIEPOA M €ro
AJUIOTPOTIHSL.

1.10.2 d-anemeHTHI.

Ocob6ennoctu ctpoenus aroMoB -3seMeHTOB (IB-VIIIB-rpynm). Mens,
LUHK, XpOM, KeJi€30, MapraHell - MpoCTble BEIECTBA, UX (PU3MUECKHUE U
XUMHYECKHE CBOMCTBA.

JemoncTparuu.  Kojulekimm  MPOCTBIX — BEMISCTB, 0Opa30BaHHBIX
AIIEMEHTAMH Pa3IMYHbBIX JIEKTPOHHBIX ceMelcTB. Kosuekiinn MuHepaaoB
U TOpHbIX TopoJ. [lomyyenune annoTponHbIX MOAUPUKAIMIA.

C/3 # 1 s-311eMEHTBI ¥ P-3JIEMEHTBI, -3JIEMEHTBI U KX COCIUHEHHS.

1.11. Xumua B
JKU3HHU 00111eCTBA

XUMHST U TIPOU3BOJICTBO. XMMUUYECKAsI MPOMBIIUIEHHOCTh U XUMHYECKHE
TexHojoruu. CeIpbe JI1 XUMHUYECKOW TIPOMBINUIEHHOCTA. Bojga B
XUMHMYECKOM  MPOMBIILICHHOCTH.  ODHEpPrus g XMMHYECKOTO
MpOM3BOJCTBA. HaydHble MPUHIMUIIBI XUMHUYECKOTO TPOM3BOJICTBA.
3ammTa OKpyXKarolled cpeabpl W OoxXpaHa Tpyaa MNpU XUMHYECKOM
MIPOU3BO/ICTBE.

1.12. Xumuss ¥ TOBCEAHEBHAs >KM3Hb YEIOBEKa. JloMaliHss amTeka.
CpenctBa IMYHOM T'MTMEHBl U KOCMETUKU. XUMUS U NHIIA. MapKupoBKa
YIaKOBKa MUIIEBBIX U TUTUEHUYECKUX MPOIYKTOB U YMEHUE UX YUTATh.
JemoncTparuu. OO6pasipl cpencTB OBITOBOM XMMHHM M JIEKapCTBEHHBIX
MpEMaparoB.

2.0pranuyeckasi XuMus

2.1. OCHOBBI

2.1.1. Tlpeagmer oprannyeckol XxuMuu. Teopusi CTPOEHUSI OPraHUYECKUX




OPraHU4EeCKOU
XUMUH.

coenuHeHnii A.M. bytiepoBa. OCHOBHBIE TIOJIOKEHUS TEOPUU CTPOCHUS
A.M. bytnepoBa. XuUMHUECKOE CTPOCHHE U CBOMCTBA OPraHUYECKUX
BemiecTB. OCOOCHHOCTH CTPOSHUS OPT. COSTUHEHUI

Nzomepnl u romosioru. CTpoeHne aTomMa yriepojia. JJIeKTPOHHOE 00JIaKo
U opOuTaIh, - U p-OpOUTAIM. DJIEKTPOHHBIC U AJIEKTPOHHO-TpaduyuecKre
dbopMyBl aToMa yriaepojia B OCHOBHOM M BO30YXKIEHHOM COCTOSTHHSIX.
KoBanenTHast xumudeckas CBiI3b U €€ KiIacCHUPUKAIMSI IO CIoco0y
nepexkpbiBaHust opoutaneit (0- u n-cBsa3u). [lonsatue rubpuausaium.

2.1.2. Xumuyueckue peakiuid B OpraHMYECKOM XumuH. Peakiuu
npucoequnenus: (An, As), sanmumunupoBanus (E), 3amemenus (SR, SN,
SE), wu3oMepuzanuu. Pa3HOBUAHOCTH peakuuid  KaXJIOro  THIIA.
Oco6ennoctu OBP B oprannueckoit Xumumu.

HomeHnkiaTypa XMMUYECKUX COCTMHEHUMA

Hemounctparuu. KoJuiekiuum opraHudyeckux BeHiecTB (B TOM  UHCIIE
JIEKapCTBEHHBIX NpenaparoB, KpacuTesneil), MarepuaioB (MPUPOJHBIX U
CHH-KMX Kay4yKOB, TJIACTMACC W BOJIOKOH) W M3JICIMH W3 HUX (HUTH,
OTJIEJIOUHbIE MaTepHUaJIbI).

Monemmn monekyn CH4, C2H4, C2H2, C6H6, CHOH - mapocTtepkHeBbie
1 o0beMHBIe. MOfIeNn OTTAIKUBAHUS THOPUIHBIX OpOHUTAICH C TOMOIIHIO
BO3YIIHBIX IIAPOB. 3roTOBIEHNE MOIEIEH MOJIEKYIL.

IIpakTnyeckas padora Ne9

[Ipeamer oprannueckoit xumuu. BeiBo1 xumuueckux GopMy

2.2.  llpenenbHble
YTIEBO0OPOIbI

['omonormueckuii psig ankaHoB. OCOOEHHOCTH CTPOEHUS TpenebHBIX
YIJIEBOOPOJOB. AJKaHbI KaK NP EJICTAaBUTENN npeaeabHbIX
YIJIEBOJAOPOJOB. XUMHUUYECKHE CBOMCTBAa ankaHOB. Peakumm SR-Tuma:
rajiorenupoBanue  (paborst H.H. CemenoBa), HuUTpoBaHHE 1O
KoHnoBanosny.

JlabopaTopHbie CITOCOOBI MOJTydeHHUsI aJlKaHOB: CUHTE3 Bropia, rumponm3




KapOu1a aIFOMUHUSL.

[vknoankanel. ['OMONOTHYECKUN Pl M1 HOMEHKJIATypa IUKIOAIKAHOB,
ux obmas dopMmyna XUMHUYECKHE CBOMCTBA IMKIIOAIKAaHOB. Peakiuu
MIPUCOEAUHECHUS U PAIUKAITLHOTO 3aMEIIICHUS.

N3roToBiieHrne Mo 1e5Iel MOJIEKYJT aJIKAHOB U TaJIOTCHAJIKAHOB.
IIpakTnueckas padora Nel(

DJIEKTPOHHOE U XUMHUYECKHUE CTPOEHUE ITpeiebHbIX Y B

2.3. DTUJIEHOBBIE U
JTUEHOBBIE
YTJIEBOOPO/IbI

2.3.1. DTuneHOBbIE U TUEHOBBIE YTJIEBOJOPOIbI

OTWIEHOBBIE  YIVIEBOJOPOABL ~ l'OMONOrMyeckuid  psAx  alKEHOB.
DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl ASTWJICHA U
AIKCHOB. XMMHYECKHE CBOKCTBA AIKEHOB. [IpaBmiio MapkOBHHKOBA U €r0
ANIEKTPOHHOE 000CHOBaHUE. Peakuun raJIOTeHUPOBAHM,
TUAPOTAIOTEHUPOBAHMS, THUAparauuu, ruapupoBanusd. llonstue o
peakuusIX TNoJauMepm3anuu. ['opeHre ankeHoB. Peakiyu OKHUCIIEHUS B
MATKHX M JKECTKMX YycJoBHsiX. [IpuMeHeHHMe W CMOCOOBI TOJy4YEHUS
asleHoB. Vcrosb30BaHKME BHICOKOM PEAKIIMOHHOM CIIOCOOHOCTH aJICHOB B
XUMHUYECKOU MPOMBIILIICHHOCTH.

Jluenoswie yraeBogoponbl. Ilowatne w kimaccudukamms JTUCHOBBIX
VIJIEBOJOPOJIOB MO B3aWMMHOMY PAacloJIO)KEHUIO KpaTHBIX CBS3E€H B
MoJiekyse. OCOOEHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOI'O CTPOCHUS
COMNpSDKEHHBbIX AueHOB. HomeHknaTypa JUEHOBBIX —YIJIEBOJOPOJIOB.
OCOOEHHOCTH XMMHUYECKUX CBOMCTB CONPSHKEHHBIX JIMEHOB, Kak
CJIEICTBUE MX DJIEKTPOHHOTO cTpoeHusl. Peakuuu 1,4-npucoenmHeHys.
[Tomumepu3anus aueHoB. CrmocoObl  TOJydeHHsS] JTHEHOBBIX — yIJle-
BOJ10p010B: paboTsl C.B. JIebenera, neruaprupoBaHue alKaHOB.

Kayuyku HaTypaibHBIi M CHUHTETHYECKME. BynkaHuzamusi Kaydyka,
pe3uHa 1 Y00HHT.
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CBoiiCTBa HEMPENEIBHBIX YTIIEBOI0POJ0B

2.4. Auetn
JICHOBEIE
YTJIEBOIOPOIbI

2.4. AuleTUJIEHOBBIE YTJIEBOJOPOIbI

["'omonormueckuit psia ankuHOB. ["'oMosiornueckuii psin 1 o0mas dopmysna
ankuHoB. HomeHnknarypa u uzomepusi.

XUMHUECKHE CBOMCTBA M MPUMEHEHHE aTKUHOB. OCOOCHHOCTH peaKIuii
MPUCOECAUHEHUS 110 TPOUHOU YTJIEPOJHOU CBSI3H.

Peakuust KyuepoBa. IlpaBmio MapKOBHHMKOBA MPUMEHHUTEIILHO K
aneruyieHaMm. 3rotosieHue Moienei MOJIeKyJl AIKWHOB, UX U30MEPOB.
IpakTnyeckas padora Ne 12

CBOCTBa alIETUIEHOBBIX YTJIEBOJOPO/IOB.

2.5.ApomaTnuyeckue
YTIEBOI0POIbI

2.5.1. ApomaTuueckue yrieBoa0pOabl

['omonormueckuii psiy apeHoB. beH301 Kak MpeICcTaBUTENb apEHOB.
Pa3Butue npeacrtasieHuii 0 CTpOEHUU OEH301a.

CoBpeMeHHBIE TIPEACTaBICHHUSI 00 AJIEKTPOHHOM U TMPOCTPAHCTBEHHOM
cTpoeHnH OeHzojia. OO0pazoBaHMe apOMATHYECKOU T-CHCTEMBI. ['oMos0oTH
OeH30J1a, X HOMEHKJaTypa, obmas ¢opmyna. XUMHUECKUE CBOWCTBA
apeHoB. I[IpuMeHeHue n mosgydeHue apeHOB. ApomaTU3alMs aJIKaHOB U
[IUKIIOATTKAHOB.

Hemonctparuu. IllapocTtepkHeBble W 0O0BEMHBIE MOJETH  MOJICKYJ
OeH30J1a ¥ ero romMoJioroB. Paznenenue cmecu

O€H30J-BOJla C TIOMOUIbIO JEIUTENbHOW BOPOHKU. PacTBopstoias
CIOCOOHOCTH OeH301a.

IpakTnueckas padbora Ne 13

CBoiicTBa apOMaTUYECKUX YTJIEBOJOPO/IOB.

2.6. [Tpuponueie




HUCTOYHUKHI
YTJIEBOJIOPOJIOB

2.6.1. IIpupoiHbIE HCTOYHHKH YTJIEBOI0PO/IOB

Hedts. Haxoxnenne B mpupoje, coctaB U (Pu3nuecKue cBOMCTBa He(TH.
TommB-HO-3HEPTeTUYECKOE 3HAUCHUE HEPTH.

[TpomebiniieHHas niepepadoTka HedTu. Pextuduxarms HedTH, OCHOBHBIC
(dpakuuu ee paszleneHus, MX UCIOJb30BaHME. BropuuHas mnepepaboTka
HeTenpoIyKToB. PekTudukaims mMa3yta npu yMEHbIIEHHOM JIaBJICHUU.
KpekuHr HedTenpoayKToB.

Paznuunble BHbl KpekuHra. M3omepusanus ajlkaHOB. AJIKWIMPOBAaHHE
HENPEAEIbHBIX YTJIEBOI0POIOB.

[Mpuponueiii 1 nomytHbI HedTsAHON ra3. Kamennsiii yroms. OcHOBHBIE
HaIpaBJICHUS UCIIOJIb30BaHUS KAMEHHOTO YIJIS.

Hemonctparmu. Komnekuus «IIpupoaHble HCTOUHUKA YIJIEBOAOPOIOBY.
CpaBHeHHe MpoLEeCCOB TOpeHust HeTu U MpUpoHOTO raza. O0pazoBaHue
HE(TAHOW TUIGHKM Ha TMOBEPXHOCTH BOJbL. KaranuTuueckuil KpeKuHT
nmapaduHa (WA KEPOCHHA).

IIpakTnueckas padora Nel4

Haxosnenue B mpupoe, cocTaB ¥ pU3nyecKre CBOUCTBA HE(TH.

2.7.
['mapokcubHbIE
COEIMHEHUSA

2.7.1. I'maApOKCHUITbHBIE COCTUHEHUS

€IMHEHUS

Crtpoenue u kinaccudukanus cnuptoB. Knaccudukaiys ciupToB MO THUITY
YIJIEBOJOPOHOTO PAAMKAJA, YUCITY THAPOKCUIIBHBIX TPYIIT U TUILYy aToMa
YIJIEPOAA, CBA3AHHOIO C THIAPOKCHUJIBHOW TpyNNoOW. OJEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOEHUE THUIPOKCWIBHOW Tpynmbl. BrusHue
CTpPOEHUSI CIIUPTOB HAa WX (U3UYECKHe CBOMCTBA. ['omMonormdeckuii psa
MpEAENbHBIX OJIHOATOMHBIX CHHUPTOB. M30oMepuss W HOMEHKIATypa
aJIKaHOJIOB, UX 0011as popMmyia.

XUMHUECKHEe CBOWCTBA  ajKaHOJOB. PeakiMoHHas  CcHocOOHOCTh
MpEeAENIbHBIX OTHOATOMHBIX CITUPTOB.




OTtaenpHbIE MPEICTABUTENN AJKAHOJOB. MeETaHOJ, €ro MpOMbBIIUIEHHOE
MOJIy4E€HHE U IPUMEHEHNE B MPOMBILUIEHHOCTH. MHOrOaTOMHBIE CIIUPTHI.
N3omepusi ¥ HOMEHKJIATypa MNpEACTaBUTENCH IBYX- M TPEXaTOMHBIX
crupToB. OCOOEHHOCTH XMMHUYECKHX CBOWCTB MHOIOATOMHBIX CITMPTOB,
UX Ka4ECTBEHHOE OOHapyXKEHUE.

deHoJI. DNEKTPOHHOE U TPOCTPAHCTBEHHOE CTpoeHMEe (eHoma. B3anmuoe
BJIMSIHHE apOMAaTHYECKOT0 KOJIbIIA U THIPOK-CUIIbHOM I'PYTIIIBI.
Xumuyeckue cBOMCTBA (peHoIIa Kak PYHKIIMS €ro XUMHUYECKOTO CTPOCHUESL.
JemoncTpauu. Monenu MoJieKyl CiupToB U (eHoI0B. PacTBOpUMOCTh B
BO/I€ AJIKAHOJIOB, 3TUJICHIJIUKOJIS, TJIULEPHHA.

CpaBHeHHE CKOPOCTH B3aUMOJICHCTBUS HATPHS C ITAHOJIOM, MPOTAHOJIOM -
2, 2-MeTuaupomnaHosyioM-2, rhurepuHom. llomydenue OpomdTaHa u3
sTaHosa. KauecTBeHHbIE peakiu Ha (PEeHOI.

IIpakTHyeckasi pabora Ne 15

PacTBOpuMOCTh CLIMPTOB B BOJIE. 4
2.8. Ampaerunsl u 2.8.1. Anpneruael. 2
KETOHBI 2.8.2. KeToHsl
['omonormueckue psabl  alpJerugoB W KeroHoB. [lonsatue o
KapOOHUJIbHBIX COEIUHEHHUSAX. DJEKTPOHHOE CTpOeHHE KapOOHUIHLHOMN
rpymmbl. Mi3oMepusi 1 HOMEHKIATypa ajabJeru0B U KETOHOB. DU3UUECKHE
CBOMCTBa KapOOHWJIbHBIX  COEAMHE-HUW. XUMHYECKHE CBOMCTBA
albJIETUI0B M KETOHOB. IlpuMeHeHwe u mosiydeHue KapOOHMIIbHBIX
coenuHeHuil. IlpumeHeHue albJETUIOB U KETOHOB B OBITY U
MPOMBITIUIEHHOCTH. AJIbJIETHIbI U KETOHBI B TpHUpojie (ddupHbie mMacia,
dbepomonsl). Ilomydenne KapOOHWIBHBIX COCAUHEHUH OKHUCJICHHEM
CIIMPTOB, THUJpaTalied  aKMHOB, OKHUCJICHHEM  YIJIEBOJOPO/IOB.
OTtaenpHBIE TPEICTABUTENM AIBJAETUAOB U KETOHOB, CHEHU(PUUECKUE
CIOCOOBI UX MOJTyYEHHSI U CBOMCTBA.
IpakTnueckasi padora Ne 18 4




Hemounctparuu. IllapocTtepkHeBbIE W OOBEMHBIE MOJIETM  MOJIEKYJ
anbACruI0B M KETOHOB. [loslydeHne ykCyCHOro anbAeruia OKHCIEHUEM
sTaHoja. KauecTBEeHHBIE peaklMKi Ha aJibJAETUAHYIO TPYIIIY.

2.9. KapGonoBrie
KHACJIOTHI

2.9.1 KapO0oHOBBIE KUCTIOTHI. JIOTHI U UX
2.9.2. Cnoxwubie 3¢pupsl. XKupsl.

IIPOU3BOIHbBIE
["oMosoruaeckuii psasi MpeaeibHbIX OHOOCHOBHBIX KapOOHOBBIX KHUCJIOT.
XUMU4eCKue CBOWCTBA KapOOHOBBIX KHUCJIOT. Peakuun,

WLTIOCTPUPYIOIIUE KUCJIOTHBIE CBOWCTBA M UX CPABHEHUE CO CBOMCTBAMH
HeopraHmdeckux Kucjaot. O0pa3zoBaHue (PYHKIIMOHAILHBIX MPOU3BOIHBIX
KapOOHOBBIX KHCIOT. Peakiuu stepudukanuu. CrnocoObl MOTydeHUs
KapOOHOBBIX KHUCIHOT. Cnoxnbie 3¢upbl. CTpoeHHME W HOMEHKJIATypa
CJIOKHBIX A(HPOB, MEKKIIACCOBASI M30MEPHS ¢ KAPOOHOBBIMH KHUCJIOTAMH.
CnocoObI oJTy4eHuUs CI0KHBIX 3(PUPOB.

Kupsl. Kupel kak cioxsbie 3(upbl riauiepruHa. KapOoHOBbIE KHUCTOTHI,
BXOJSIILIME B COCTaB UPOB. 3aBUCHUMOCTb KOHCHCTEHIIMH >KHPOB OT UX
coctaBa. XUMUYECKUE CBOMCTBA KUPOB. brosiornyeckast pojb xKUPOB, UX
MCTOJIb30BaHKUE B OBITY U TPOMBINUICHHOCTH. Coji KapOOHOBBIX KUCIIOT.
Mpbuia. Mblta, CyIHOCTh MOFOILETO JEHCTBUS.

JlemoHCTparuu. 3HAKOMCTBO C (PU3MUECKUMH CBOMCTBAMHU Ba)KHEHIIIMX
KapOOHOBBIX KUCIIOT

IpakTnueckas padora Ne 17

Anbaeruast. Keronsl. KapOoHOBbBIE KUCIOTHI.

2.10. TTomumepsl

2.10.1. TTonmmepsbl

Heoprannueckue nosmmepsl. [lomuMepsl - pOCThIE BENIECTBA C ATOMHOM
KPUCTAUTMYECKOM PEIIeTKON: aJUIOTPONHbIE BUIOW3MEHEHUS YIJiepoja
(amma3, rtpadut, kKapOuH, ¢GyUIEpeH - B3aUMOCBI3b T'HOPUAU3AIMU
opOuTtaneili y aroMoB yrjiepoja C MPOCTPAHCTBEHHbIM CTPOCHUEM
AUTOTPOTHBIX MOIM(DHKAIMIA); CEeH M TEJUTyp IEMOYEYHOr0 CTPOCHUS.




[lomumepsl - CHOXHBIE BEIECTBA C ATOMHOM  KPHUCTAUIMYECKOU
pemeTkoi. MuHepansl M TOpHbIE TIOPOABL MHHEpaAIbHOE BOJIOKHO *
acoOecT.

Oprannveckue moymMmepbl. CrocoObl WX  MOJYYEHHS: PEAKIHUH
MOJMMEPHU3ALMH U PEAKIIUN TTOJMKOHICHCALNN.

CTpyKTypHhI [OJIUMEPOB: JIMHEWHBIE, Pa3BETBJICHHBIE u
IIPOCTPAHCTBEHHBIE.

Krnaccuduxkariys noimmMepoB o pa3InyHbIM IPU3HAKAM.

HemoHcTparmu. Koseknuu muactMace, KaydykoB, BOJIOKOH, MUHEPAJIOB
U TOpPHBIX MOpoJ. MuHepaabHOE BOJIOKHO - acOecT W M3JIEHs U3 Hero.
Mo nenu monekyin 6enkos, JJTHK, PHK.
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Oprannueckue moymMepbl. CrnocoObl HX  MOJYYEHHS: PEAKIHUH
NOJIMMEPU3AUN U PEaKUHU NOJIMKOHAEeHcauuu. CTpYKTypbl MOJMMEPOB:
JIMHEUHBIE, PA3BETBIICHHBIE U NTPOCTPAHCTBEHHBIE.

2.11. YrneBoabl

Monocaxapuasl. CTpo€HHE U ONITHUECKAsT M30MEPHUSI MOHOCaxapui0B. Mx
KJaccu(uUKalys Mo YMUciy aToMOB yrJie-

pona u mpupoje KapOOHWIbHOW Tpynnbl. BakHelnme npenctaBUTend
MOHO3.

['moko3a, CTpoeHHE €€ MOJISKYJIbI M (PprH3udecKrie CBOHCTBA. XHUMHUYCCKHE
CBOMCTBA INTFOKO3bI. Peakinu riroKko3bl

KaK MHOT'OQTOMHOI'0 CIIMPTa: B3aUMOJEHUCTBHUE TIIFOKO3bI C THAPOKCHIOM
Meau(l) mpu koMHaTHON TemmepaType W HarpeBaHUM. Pa3inyHble THUIIbI
OpoxeHust (CUPTOBOE, MOJOYHOKHCIOE). [oko3a B mpupose.
buosiornueckast poJji 1 IPUMEHEHHUE TIIFOKO3bl. PPyKTO3a B MPUPO/IE U €€
Oouosioruyeckasi pojb. [IeHTO3HbI.

Hucaxapunel. llommcaxapunel. Ctpoenune nucaxapunoB. CTtpoeHue u
XUMUAYECKHE  CBOWCTBA  €axapo3bl.  TEXHOJIOTMYECKHE  OCHOBBI
IIPOU3BOJICTBA Caxapo3bl. JIakT03a 1 MAIbTO3a KaK M30MEPHI CaxapO3bl.




[Tommucaxapuapl. O61iee ctpoerne noymcaxapuaoB. CTpoeHUE MOJIEKYJIbI
KpaxMajla, aMuio3a U aMmWwiIoNneKTHH. Pu3ndeckne CBOMCTBA Kpaxmaina,
€ro HaxoXXJICHWE B TPUPOJEC U OMoJiorndeckas poJb. I mukoreH. [loustue
00 HMCKYCCTBEHHBIX BOJIOKHAX: all€TaTHBIN IIeNK, BUCKO3a. CpaBHEHHE
CBOMCTB KpaxMajia U 1e/unosio3bl. OOHapyKeHue Kpaxmaya ¢ MOMOIIbIO
Ka4yeCTBEHHOU peakuuu B Melle, XJiede, Horypre, MaprapuHe, MakapOHHBIX
U3AENUAX, KpYTax.

C/3 Ne 8 YrieBoibl
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JlericTBrE 1012 HA KpaxMal

2.12. AMMUHEI,
AMHHOKHCJIOTEI,
Oeku

2.12.1 AMuHBI. AMMHOKHCJIIOTBI, O€JIKH

Knaccuduxarmus u msomepust amuHoB. [lonsitue 06 amunax. [lepBuuHsie,
BTOPUYHBIE U TpeTuyHble amuHbL Kraccudukainus aMUHOB 1O THUITY
YIJIEBOJAOPOJHOTO paavKajga H YHUCIy AMHUHOTPYIII B  MOJIEKYJIE.
['omonoruueckue psiapl MpeneibHBIX ami(aTHIecKuX M apoMaTUdeCKHUX
aMUHOB, U30MEpHUsI U HOMEHKJIaTypa.

XAMUYECKUE CBOMCTBA aMUHOB. AMHHBI KaK OPTaHMYECKHUE OCHOBAHUS,
MX CPABHEHUE C AMMHUAKOM U APYTUMH HE-OPTaHUYIECKUMHU OCHOBAHUSIMU.
CpaBHEHHE XHUMHYECKHX CBOWCTB alM(PaTHIECKUX W apOMaTHUECKUX
amuHOB. OOpa3oBaHue aMHIOB. AHWIMHOBBIE KpacuTenu. [loHsTue o
CHUHTETHYECKMX BOJIOKHax. [IpuMeHeHHMe W TIOJlydeHUE aMHUHOB.
[Tonyuenue amuHoB. Pa6oTtel H.H.3uHuHa.

AmuHokucnoTel. [loHsiTHE 00 aMWHOKHCIOTaX, WX KiIacCHU(PHUKAIMS U
ctpoenue. Onruyeckas nzomepus O-

aMHHOKUCIJIOT. HomMeHknarypa aMMHOKHUCIIOT. JIBOUCTBEHHOCTh KUCJIOTHO -
OCHOBHBIX CBOMCTB @aMUHOKHUCJIOT U €€ TPUYHHBI.

bunonspueie wnoHbl. Peakiuum koHnencaumu. llentupHas  CBs3b.
CuHTeTHYEeCKHE BOJIOKHA: KampoH, fHaHT. Kiaccudukaius BOJIOKOH.




[losryueHne aMMHOKHUCIIOT, UX IPUMEHEHUE U OMOJIoTHYeCKas (QyHKIIHSL.
benku. benkn kak mnpupoaHele ToOJMMEpbL llepBHdHas, BTOpUYHA,
TpPETUYHAsl U YETBEPTUUHAS CTPYKTYPbI OCIIKOB.

OUOpWUIIpHBIE U TIO0YIApHbIE Ok, XUMHYECKHE CBOMCTBA OCIKOB:
ropeHue, JeHaTypauus, TUIpOJiM3, KayeCTBEHHbIE (LIBETHBIC) PEAKIUH.
buonornueckue (GpyHKIuM O€IKOB, UX 3HAU€HHE. Belkn Kak KOMIOHEHT
nun. [Ipo6ema 6eIKOBOTO roJI0TaHMs M IIYTH €€ PEIICHMS.
JlaGopatopHbie OnbIThl. M3rotoBieHue MApOCTEPKHEBBIX M OOBEMHBIX
MoOJieNel U30-MEpHbIX aMUHOB. PacTBOpeHue

OenKxoB B Bozie M ux koaryisius. OOHapykeHHe Oeka B KypUHOM siflie u
MOJIOKE.

C/3 N° 9 AMunbl. AMUHOKHCIIOTHI. bernku.

[Ipaktuueckas pabora No 20]lenarypamnms Oenka. lIpetHple peakiuu
OEIKOB.

2.13. A3oT
cojep Kalue
reTepOIUKINYSCKIE
COCITMHCHMS.

2.13.1. TerepouukiMueckue coenuHeHus. HyKIeMHOBbIE KHUCIIOTHI.
HyxnenHoBbIE KHUCIIOTBI Kak NPUPOAHbIE MOJuMepbl. Hykneotunasl, ux
ctpoenue, npuMepsl. AT® u A/[D, ux B3aUMOTNPEBPALLIEHUE U POJIb ITOTO
IpoueccaB PUPOJIE.

[Tonssitue JHK u PHK. Crpoenune JIHK, ee mepBuuHas u BTOpUYHAs
ctpykrypa. Paboter ®@. Kpuka m JI. Yorcona. KomrmiemMeHTapHOCTH
azotucThix ocHoBaHuil. Perukanusa JIHK. Oco6ennoctu ctpoenust PHK.
Tunet PHK u ux Ounonormyeckue @ynkuuu. IloHsiTue o TpouuHOM KOJ€
(kogone). buocuHTe3 Oenka B JKMBOM KieTKe. |'©€HHas WHXXKEHEpUS W
OMOTEXHOJIOTHSI.

Tpancrennbie popMbl paCTEHUMN U JKUBOTHBIX.

A30TCOEpKAIINE COCTUHEHNS.

HemoncTpanmu. Moaenu MoeKyJl BaKHEUIIIMX IeTEpOUUKIOB. JlelicTBre
pacTBopa nupuanHA Ha uHANKaTop. Moaens monekynsl JJHK. O6pasipt




MPOAYKTOB TMWTAHUS W3 TPAHCTEHHBIX (POPM pPACTEHUH U KUBOTHBIX.
JlekapcTBa W mpenaparbl, U3rOTOBJICHHbIE METOJIaMU T'€HHOW MH)KEHEPUHU
1 OMOTEXHOJIOTHH.
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A3oTCOEpKAIIUE COCTUHECHUS.

2.14.
buonornueckun
aKTHUBHBIC
COCJIMHEHUSA

CamocTosaTenbHas paboTa ctynenToB: depmentsl. [lonsiTue o pepmenTtax
KaK 0 OMOJIOTMYECKUX KaTalm3aTopax OemkoBoi mpupoabl. OcoOeHHOCTH
CTPOCHHS U CBOWCTB B CPABHEHHU C HEOPTAHUYECKHMH KaTalIn3aToOpaMHu.
Knaccuduxamuss dpepmenroB. OCOOEHHOCTH CTPOEHHUS U CBOWCTB
(bepMEHTOB: CENEKTUBHOCTh U 3(H(HEKTUBHOCTh. 3aBUCUMOCTH aKTUBHOCTHU
dbepmenToB oT Temmeparypbl W pH cpempl. 3HaueHue (epMEeHTOB B
OWoJIOTHH U TIPUMEHEHHE B MPOMBINUICHHOCTH. Butamunsl. [loHsitue o
BuTamuHax. Mx xmaccudukanuss u obo3Hauenue. Hopma motpeGieHus
BUTaMUHOB. Bono-pacTBopumbie (Ha mpumepe ButaMuHoB C, rpynmsl B u
P) u xupopactBOopumbie (Ha mnpumepe BuUtaMMHOB A, D u E).
ABUTaAMUHO3BI, TUMEPBUTAMUHO3bl W TUIOBUTAMHUHO3HI, 1704
npodunaktuka. [opmonbl. [loHSTHE O TOpMOHAX Kak OMOJOTHYECKU
aKTUBHBIX  BEUIECTBAX, BBITOJHAIOMIMX OJHIOKPUHHYIO PETYJSLHUIO
KU3HEIEATEIILHOCTH opraHmMoB. Kiaccuduxarysi TOpMOHOB: CTEPOUIbI,
MPOU3BOIHBIE AMUHOKHCJIOT, TMOJUIENTUIHbIE U OCIKOBbIE TOPMOHBI.
OTtaenbHbIE  MPEICTABUTENM: 3CTPAAUOJ, TECTOCTEPOH, HWHCYIIUH,
aJpEHaIVH. JlekapcTBa. [lonsiTne 0 JIEKapCTBax KaK
XMMUOTEPANeBTUYECKUX TMpenaparax. ['pymnmbl JeKapcTB: CyibhaMuabl
(cTpentor), aHTUOMOTUKU (TICHULIWJUTMH), aHTUIUPETUKUA (aCTMPUH),
aHaibreTukn  (aHanbruH).  be3omacHble  cmocoObl  MPUMEHEHUS,
nekapcTBeHHble  (popmbl.  [lemoncTpanmu. OOpa3ipl  BUTAMHHHBIX
npenapatoB. [lommButammuubl. C/3 N° 11 buosnorndeckn akTUBHBIE
coenuHeHus. JluddepenmupoBanneiii  3ader Pabota ¢ ydeOHOMH,




CIIPaBOYHOM smTeparypoll u HHTepHer - pecypcamu. IloaroroButs
JOKJIa]l Ha TeMy 10 BeIOOpY: «bruonorndeckue PyHKIIMU OEITKOBY,
«benmkoBas ocHOBa HWMMyHHTETa», «Jlepumur Oenka B MHIIEBBIX
OpPOAyKTaX W €ero  MpeoJoJieHne B paMkKax  rjaoOajabHOU
MPOA0BOJIbCTBEHHOM MPOTPaMMbD».

DK3aMeH

12

Bcero:

120




3.YCJIOBUS PEAJIMBALIMHA YYEBHOM JUCHUATIMHBI

3.1. TpeGoBanugs K  MHUHMMAJBHOMY  MAaTePHAJbHO-TEXHHUYECKOMY
odecreYeHHn o
Peammzanmst yaeOHO#M TUCIIUIUIMHBI TPeOyeT HAIMIHS YIeOHOTO KaOHEeTa.
OO6opynoBanue yueOHOT0 KaOUHeTa:
¢ THUIOBOE 000PY0BaHUE (CTOJIBI, CTYJbSI, IKA(DbI)
o AayAWTOpHAas JOCKa C MarHUTHOW TMOBEPXHOCThIO U  Habopom
MIPUCTIOCOOICHUH IS KPETUTCHUST TaO 1Y
e BHJICOTEKA MYJIbTUMEIAUMHBIX YYEOHBIX MpOrpaMMm (MyJIbTUMEIUIHbBIE
oOydarorye mporpamMmmbl U 3JIEKTPOHHBIE Y4eOHUKH 10 OCHOBHBIM pa3/ieiamM
XMMUU, BUACO(PHIBMBI 110 pa3zieiaM Kypca, MPe3eHTaIuH 10 TeMaM )
« yucOHas TuTeparypa
e pa3xaToOYHBIN MaTEpUa
¢ pa3iaU4YHBIC TPUOOPHI
o« y4eOHO-HArJIAIHbIE TOCOOUS MO TUCHIUTUIMHE « XUMUS
« HaOOp MJIAKATOB WM AJIEKTPOHHBIC M3aHUS

JlonoiHMTEIbHAA INTEPATYypa:

1. Audpurorenosa U B, babkos A.B, [lonkoB B.A. Xumust 2-e¢ u3., UCIip U MO,
VYueOnuk u npaktukym aiist CIIO. FOpaiit - 2019. - 300c.

JlononHuTenpHas mureparypa

2. HoBonmnckuii .M., HoBommnckas H.C. Xumus nois npenoaasarens. 10 knacc.,
M.: «Pycckoe cno-

BO», 2012r.

3. HoBommuckuii .M., HoBommuckas H.C. Xumus. [Ipodunbubiii ypoBens. 11
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HNuTepHeT-pecypehl:

www.hemi.wallst.ru(O6pa30oBaTeNbHBIA CANT JJISI IKOJIbHUKOB « XUMHUSI» ).
www.alhimikov.net(O6pa3oBarenbHbINA CaNT AJIS IKOJIHLHUKOB)



http://www.hemi.wallst.xn--ru(-8veagk5at1az2ahd5a5b4msa/
http://www.alhimikov.xn--net(-8nfahl8av3a1a4aid7a7b1mta/

www.chem.msu.su(DaekTpoHHas 6uOIMOTEKA IO XUMHH).
www.enauki.ru(MHTepHET-U3aHne IS yunuTened « EctecTBeHHbIC HAYKW» ).
www. Iseptember.ru(metoandeckas razera «IlepBoe ceHTIOpsI»).
www.hvsh.ru(kypHan «Xumus B IIKOJIE» ).

www.hil.ru(xypHaI «XyUMUS U )KU3HBY).
www.chemistry-chemists.com(31eKTpOHHBINA KypHATT « XUMUKH U XUMUS» ).
http://ru.wikipedia.neorg/wikiy Bukunenus (cairt)

www.xumuk.ru (XuMHK (CaiT)

www. fptl.ru/biblioteka/neorganika.html (buGmmoreka xumuka(caiT)

5 OcoOennocTH 0OCBOCHUS pado4eil MPOrpaMMbl HHBAJIHUIAMHU U JJUIAMH €
OTrpPaHNY€HHBIMHU BO3MOKHOCTAMH

Metoasl  WccieqOBaTENbCKOM  pabOThl  TNPOBOAUTCS TPU  peaTM3aINH
amanTUBHOW  OOpa3oBaTeIbHOM  TPOTpaMMBl -  MPOTPAMMBI  TIOJTOTOBKH
CHEUAIUCTOB cpeaHero 3BeHa no cnenuanbHocTy 34.02.01 CecTtpuHckoe €50 B
HeNnsaX o0ecrieyeHus mpaBa UHBAIUIOB U JIUIl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU
370pOBbS Ha TMOJy4YeHHE MPOPECCHOHATLHOTO  OOpa3oOBaHUSA,  CO3IaHUS
HEOOXOAUMBIX I TOJY4YEHHUS CpeaHero mpodecCHoHAIbHOTO 00pa30BaHUS
YCJIOBUHM, a TakkKe O0O0eCTICUCHMs JOCTHXKCHHS OOYYalolMMUCS HWHBAIMIAMHU U
JUIIAMU  C  OTPAHUYEHHBIMU  BO3MOKHOCTSIMU  370pOBbS  PE3Y/IbTaTOB
(dhopMHUpOBaHUS MTPAKTHIECKOTO OTIBITA.

OOopynoBanne yueOHOro KaOMHETA JJIsI CAMOCTOATEJIbHOM PadoTHI
00yJarommMXxcs J151 00y4alIUXcs ¢ Pa3JIMYHbIMM BUIAMU OTPAHMYEHUSA
310POBbSI.

OcHamieHue  kKaOuMHETa  CaMOCTOSITENIbHOW — paboThl  OOyyarolmxcs B
cooTBeTcTBUM ¢ 1.3.1. JIOJDKHO OTBe4aTb OCOOBIM  0Opa3oBaTEIILHBIM
NOTPEOHOCTAM  OOyJaloUMXCsl WHBAIMAOB W JHMI €  OrPaHUYEHHBIMU
BO3MOYHOCTSIMH 37I0pOBbs. KaOWHET MOJDKeH ObITh OCHAIIeH OOOpyIOBaHHEM U
y4eOHBIMU MECTaMH C TEXHUYECKUMH CPEJACTBAMU 00YdEHUS JJIs1 00YJarOIHXCsl C
pa3IMYHBIMH BUJIaMU OT'PaHUYEHUMN 310POBbSI.

KaOuner, B KOTOpOM 00y4aroTCsi JMIla C HAPYILIEHUEM CJyXa JOJDKEH ObITh
000pYyIOBaH PaATUOKIACCOM, KOMIBIOTEPHOM TEXHUKOM, ayJIHOTEXHUKOM,
BUJICOTEXHUKOU, SJIEKTPOHHOM IOCKOM, MyJIbTUMEIUMHOM C UCTEMOU

Jia  cnaboBumsumx oOOydarouMxcs B KaOMHETE MpelycMaTpUBalOTCs
OPOCMOTP YAQJICHHBIX OOBEKTOB TPU TOMOIIM BUACOYBEIHMUMUTENCH IS
YAAJIEHHOTO MPOCMOTPA, UCHOJb30BaHHE bpaillieBCKOM KOMIBIOTEPHOU TEXHUKH,
ANIEKTPOHHBIX JIyN, TMPOTpaMM HEBM3YaJbHOIO JOCTyma K HWHGOpMAIlHH,
TEXHHYECKHX CpPEJCTB IMpueMa-nepeaadu ydyeOHOW HH(OpMAlMu B JOCTYIHBIX
dbopmax.
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http://ru.wikipedia.neorg/wiki/
http://www.xumuk.ru/
http://www.fptl.ru/biblioteka/neorganika.html

Jlna  oOywarommxcsi ¢ HapyIIeHHEM OMOPHO-IBUTaTEIbHOTO —ammapara
KaOWHET JOJDKEH OBITh 000PY/I0BaH MEPEIBMKHOM PETYIUPYyEMOH TapTOM.

BrlieykazanHoe OCHAIIEHUE YCTAHABIIMBACTCS B KaOWMHETE MPU HAIWYUU
oOydJaronmxcst 1O aAanTUPOBAHHOW 0Opa3oBaTeIbHON MPOrpaMMe C Y4eTOM
MMEIOIETOCS TUIIa HApYIICHUH 3I0pPOBbA Y 00yJaroIIerocs.

HNudopmannoHHoe U MeTOoANYECKOe o0ecrieueHrne 00y4aro uXcs

HocTym kK nHPOPMAIMOHHBIM B OMOIMOrpaPrUecKuM pecypcaM, yYKa3aHHBIM B 1.
4.2. pabouell mporpamMmbl, JOJDKEH ObITh MpEICTaBleH B  Qopmax,
alanTUPOBAHHBIX K OTPAHUYEHUSIM 3JI0POBbsI O0YUAIONIUXCS WHBAIMAOB U JIHIL C
OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 3JJ0OPOBBSI:

Jl1st uny ¢ HapYIIEHUsIMU 3peHus (HEe MEHEee OJTHOTO BUJIA):

e BIIeYaTHOU (hopMe yBEIMUECHHBIM HIPUDTOM;

« B opMe IIEKTPOHHOTO JTOKYMEHTA,

« B opme ayauodaiina;

« BIIeUaTHOM (hopMe Ha si3bike bpaiiss. [[jist il ¢ HapyIIeHUs MU CITyXa:

« BIIEUATHOU (popMme;

« B (hopMe AIEKTPOHHOTO JOKYMEHTA.
Jng nui ¢ HapyleHUsIMUA OTOPHO-IBUraTeNIbHOTO ammnapara (He MEHEee OJHOTO
BHJIA):

« BIEYaTHOU popMme;

« B (dopMe IMEKTPOHHOTO TOKYMEHTA;

« B opme aynuodaiina.
Jng Ui ¢ HEepBHO-TICUXMYECKUMM HApYIIEHUSIMU (PacCTPOICTBO ayTHUYECKOTO
CIIEKTpa, HapyIIEHUE IICUXUYECKOT0 Pa3BUTHs ) (HE MEHEE OJTHOTO BHU/IA):

¢ HCIIOJH30BaHUE TEKCTA C MILTIOCTPAIIUSIMH,

e MYJIbTUMEAUIHBIC MaTEPHUAIIBI.
Bo Bpems camocTosiTeNIbHON TMOJATOTOBKM OOYyYarollMecs WHBAIMJbI U JIMLA C
OTPAHUYEHHBIMHU BO3MO>KHOCTIMU 3/I0POBbS IOJDKHBI ObITH 00€CIIEUEeHbI JJOCTYIIOM
K cetn HTEpHET.

®opMbI 1 METOIbI KOHTPOJISI U OLIEHKH Pe3YJIbTATOB 00 y4eHUsA

MeTroabsl  MCCIEIOBATEIBCKUX JAUCIHMILIAH (OPMBI M METOJBI KOHTPOJIA
MIPOBOJISATCS C YIETOM OTPaHUYCHHUS 3I0POBbS 00y aOIIXCS.

Ilenmpro  TeKymiero KOHTPOJIA  SBISIETCS CBOCBPEMEHHOE  BBISBIICHHE
3aTPYIHECHUN ¥ OTCTaBaHUs, 00 yJaroIIerocs ¢
OTpaHWYECHHBIMHU BO3MOKHOCTSIMH 3JI0POBbsI M BHECEHHE KOPPEKTUBOB B YUEOHYIO
eI TENLHOCTD.

dopmMa  DNPOMEKYTOYHOM  aTTECTALlMM  YCTAHABIMBACTCA C  yY4ETOM

WHAUBUIYATbHBIX TICUXO(U3MIECKUX OCOOCHHOCTEH OOYJaroNMXCsi HHBAUIOB U



JIMI C OTPAHNUYEHHBIMUA BO3MOKHOCTSIMU 3710POBbsl (YCTHO, MUCHMEHHO Ha Oymare,
MMCHhMEHHO Ha KOMIbIOTepe, B hopme TecTupoBanms u T.11.).

IIpn IIPOBEAECHUA IIPOMEXYTOYHOU arrecTanuu o0yuaroremMycs
NPEIOCTABISIETCS BpeMs Ha MOJATOTOBKY K OTBETY, YBEJIMUEHHOE HE 0oJjiee 4eM B
TpU pasa, YCTAHOBJCHHOTO [JIsi TOATOTOBKA K OTBETYy OOydJaromMMcCs, HE
UMEIOIIUM OTPaHUYEHUI B COCTOSTHUU 3]T0POBBSI.
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