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1. OBIIASI XAPAKTEPUCTUKA PABOYEN NPOI'PAMMBI YYEBHOTI'O
HPEIMETA

1.1. Mecto yueOHOro nmpeamMera B CTPYKType OCHOBHOI nmpogdeccuoHaJIbHO
o0pa3oBaTeJbHON MPOrPaMMBbI

PabGouas nporpamma ydyeOHOro mpeaMera « XUMHUs» SIBJSIETCS YacThl0 OCHOBHOM
npodeccuoHanbHON 0o0pa3zoBaTenbHOM mporpamMmbl B cootBeTcTBUM ¢ DPI'OC 10
cneupanbHocT  09.02.12  TexHuueckas  JKCIUTyaTaldss H  CONPOBOXKIACHUE
WH()OPMAIIMOHHBIX CUCTEM.

VYueOubiii  mpeaMmeT  «XHMHUS» ~ OTHOCHTCS K 00sI3aT€IbHOM  4acTu
00111e00pa30BaTEIbHOrO TUKJIA.

1.2. lleqp 1 NUIAaHUPYeMBbIe Pe3yJbTAThI 0CBOCHUS Y4eOHOI0 MpeaMeTra:

Conepxanue yuyeOHOro mpenmera «XWMHsS» HaMpaBiIeHO Ha JOCTHXKEHHUE
CIEIYIOIINX LEICH:

— (¢opMmupoBaHre y 00YyUYaIOMIMXCS YMEHHSI OLIEHUBATh 3HAYMMOCTh XUMHYECKOIO
3HAHUSA ISl KaKJIOTO YEJIOBEKa;

— (QopMupoBaHue y OOy4YaIOMIMXCSA IEJIOCTHOTO MPEJCTABICHUS O MHUpPE W POJIU
XUMHUH B CO3JJaHUHU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA; YMEHHUS
OOBSICHATH OOBEKTHI U TIPOLECCH OKPYKAIOIIEH NeHCTBUTEIBHOCTH: IPUPOIHOMH,
COLMAIIBHOM, KYyJIbTYPHOM, TEXHUYECKOM CpPEAbl, — HCIOIB3Ys I 3TOrO
XUMUYECKUE 3HAHUS;

— pa3BUTHE Yy OOYYaIOIIMXCS YMEHUW pasznnyaTh (DaKThl ¥ OILICHKHU, CPAaBHUBATH
OLICHOYHbIE BBIBOJbI, BUJETh UX CBSI3b C KPUTEPHUSIMU OLICHOK U CBSI3b KPUTEPHUEB
C OIPEACIICHHOW CHUCTEMOM IIeHHOCTeH, (OpMyIupoBaTh M OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHUIO;

— npuodpereHrne 00y4aroIIMMUCS OIbITAa Pa3HOOOPAa3HOM JEATENbHOCTH, TO3HAHUS
¥ CaMOTIO3HAHMS; KIIOUEBBIX HABBIKOB, UMEIOLINX YHUBEPCAIbHOE 3HAYEHUE IS
pPa3IMYHBIX BHUJOB JI€ATENBHOCTH (HAaBBIKOB pEHICHUS MpoOsieM, TPUHSATHUS
pelieHuii, moucka, aHaiau3a W o0paboTKu WHGOPMAIMU, KOMMYHUKATHUBHBIX
HABBIKOB, HABBIKOB HW3MEPEHMM, COTPYIHUYECTBA, OE30IMACHOTO OOpaIleHUs C
BEILIECTBAMU B MOBCEAHEBHOMW KU3HU).

OcBoenue coaepkaHusi ydyeOHOro mpenmera «Xumus»  oOecrieyuBaeT
JIOCTUKEHUE CTYJEHTAMHU CJICIYIOIIUX PE3YIbTATOB:
Juunocmmuwvix

JIP 2. Tlposnsromuii akTHBHYIO I'DaXIAHCKYIO NO3MIMIO HAa OCHOBE YB@KEHHs 3aKOHA U
IPaBOMOPSAIKA, IPAB U CBOOO COTPaKNaH, YBAKEHHS K UCTOPHUYECKOMY M KyJIETYPHOMY HACIIEIUIO
Poccun. OCO3HaHHO W JEATENBHO BBIPAKAMOUINA HENPUATHE IUCKPMMHHALMKM B OOLIECTBE IO
COLMAIBHBIM, HALMOHAILHBIM, PEIMIHO3HBIM IIPU3HAKAM; JKCTPEMH3MA, TEPPOPU3MA, KOPPYIIIHH,
AHTHIOCYJAPCTBEHHON AeATENbHOCTH. OONANAMONIUi ONBITOM TIPaXKIaHCKOW COIHMANBLHO 3HAYUMOM
NEATENbHOCTH (B CTYJEHYECKOM  CAMOYNPABJIECHHMH,  J0OPOBOJBYECTBE,  DKOJIOTMYECKHUX,
IPUPOJOOXPAHHBIX, BOCHHO-NIATPUOTUYECKMX M Jp. OOBEJMHEHHWAX, AaKOUAX, HpOrpaMmax).
[IpyHMMarOmuUii  poab HM30MpaTenss M YYacTHUKA OOIIECTBEHHBIX OTHOIIEHHMH, CBS3aHHBIX C
B3aUMOJIEICTBUEM C HAPOJAHBIMU U30PaHHUKAMHY;

JIP 4 TIposiBasiroiuii ¥ JIEMOHCTPUPYIOIINNA YBaXEHHE K TPYIy 4YeIOBEKA, OCO3HAIOIIMIA
IIEHHOCTh ~COOCTBEHHOTO Tpyda W Tpyda JAPYyrHX JIOJEH. DKOHOMHYECKH  aKTHBHBIH,



OPUEHTUPOBAHHBII Ha OCO3HAHHBIM BHIOOP cgepbl NMPO(HEeCcCHOHAIBHONW IESATENbHOCTH C YYETOM
JMYHBIX XU3HEHHBIX IJIAHOB, NMOTPEOHOCTEN CBOEW CeMbH, poccHiickoro oodumiecTBa. Buipakaromuit
OCO3HAaHHYI0 TOTOBHOCTh K TMOJYYEHHIO NPOPECCHOHATIBHOIO 00pa3oBaHUs, K HEHpPEpPHIBHOMY
00pa3oBaHUIO B TEUEHHE XU3HU J{eMOHCTPUPYIOUIUI MO3UTHBHOE OTHOILIEHUE K PEryJIMPOBAHUIO
TPYAOBBIX  OTHOWIEHWHA. OpHUEHTHPOBAHHBIM Ha camMooOpa3oBaHHE U  HPOPECCHOHATBHYIO
NEPEIOATOTOBKY B YCIOBHUAX CMCHBI TCXHOJOTHMYCCKOI'0 YKJIaZa M COIIYTCTBYIOIIHMX COIUAJIbHBIX
nepemeH. Crpemsmuiics K (GOpMUPOBAHHIO B CETEBOM Cpefie JIMYHOCTHO M MPO(EeCcCHOHATBHOTO
KOHCTPYKTUBHOTO «IIH(POBOTO CIEa.

JIP 6 OpuenrupoBanHbIi Ha NPOPECCHOHANBHBIE MOCTUKEHHUS, IEIATENLHO BBIPAKAFOIIMI
MO3HABATEJIbHBIE HHTEPECHI C YUYETOM CBOMX CIIOCOOHOCTEH, 00pa30BaTeIbHOTO U MPO(PECCHOHATBHOTO
MapuipyTa, BBIOpaHHOH KBaJIN(UKALIUH.

JIP 10 Bepexnueo oTHOCSAIMICS K MPUPOAHOMY HACIENMIO CTPAHBI U MHPA, MPOSBIISFOIIMMA
c(OPMHPOBAHHOCTh 3KOJIOTMYECKONH KYJIBTYpPbl HAa OCHOBE IIOHMMAaHHUS BIUSHHUS COLMAIBHBIX,
HSKOHOMMUYECKUX U MpOo(ecCHOHAIBHO-IIPOU3BOICTBEHHBIX IPOLIECCOB HA OKPYXKAMOLIYI0 Cpeay.
Bripaxkaromuii  A€ATEIbHOE HENPUATHE JEUCTBUM, NMPUHOCAIIMX BpEI NPUPOJE, PACHO3HAKOLIUN
ONACHOCTH Cpelbl OOMTaHMs, NPeAyNpPeXJAIOUIMA PUCKOBAHHOE IIOBEJEHHME JPYI'MX TIpaxkJaH,
HOIYJISIPU3UPYIOIIUNA CIIOCOOBI COXpPaHEHHs MaMITHUKOB IPHUPOJbI CTPaHbl, PETMOHA, TEPPUTOPUH,
IIOCEJIEHUS, BKJIFOUCHHBIH B 001IeCTBEHHbIE MHUIIMATHBBI, HAaIlpaBJICHHBIE Ha 3a00Ty O HUX.

JIP 14. JleMOHCTpHPYIOIIUI HABBIKM aHAIN3a M MHTEPIIPETAMH MHOOPMAIIMH U3 Pa3IMYHBIX
HCTOYHHUKOB C Y4€TOM HOPMAaTUBHO-IIPABOBBIX HOPM.

JIP 15. JleMOHCTpUPYIOLIMI TOTOBHOCTb W CIOCOOHOCTH K OOpa30BaHHMIO, B TOM YHCIE
caMoOOpa30BaHUIO, Ha NPOTSKEHUMM BCEH JKU3HHU; CO3HATEIbHOE OTHOLICHHE K HEIPEpPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIEIIHOW MPOpeCCHOHATBLHON 1 00IIECTBEHHOHN 1EATEIIEHOCTH.

Memanpeomemublx

MIIP 1. OcyiiecTBisiTh KOMMYHHUKAIIMU BO BceX c(hepax KU3HU.

MIIP 2. BriOupath TEMaTUKy U METOJIbI COBMECTHBIX JICCTBUM C yYETOM OOIIHUX
VHTEPECOB U BO3MOKHOCTEN KAXJIOT0 YJICHA KOJUIEKTUBA.

MIIP 3. IlpemnaraTe HOBBIE NMPOEKTHI, OLICHUBATh HJEHU C IO3UIIMU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH.

MIIP 4. CaMOCTOATENbHO OCYIIECTBISATh IO3HABATEIIbHYIO JESATEIbHOCTD,
BBISIBIISAITh  NPOOJIEMBI, CTaBUTh M (POpMYyJIHpOBaTh COOCTBEHHBIE 337auyd B
o0pa3zoBaTeIbHOMN AEATEILHOCTH U KU3HEHHBIX CUTYaIUsIX.

npeomemuulx

P 1. ChopMupoBaHHOCTh MNPEACTABICHUNH O MECT€ XHMHHM B COBPEMEHHOMN
Hay4yHOW KapTHUHE MUPA;

IIP 2. [TonnmaHue poiu XUMUU B POPMUPOBAHUU KPYro3opa U (PyHKIIMOHATILHON
IPAaMOTHOCTH Y€JIOBEKA JJIsI PELICHUS IPAKTUYECKUX 3a]1ay;

IIP 3. BinageHue OCHOBOMOJIATAIOIIMMU XMUMHUYECKHMH TOHSITUSIMHU, TCOPUSIMU,
3aKOHAMU U 3aKOHOMEPHOCTSIMU,;

IIP 4. YBepeHHOE NOJb30BAHUE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIUKOM;

IIP 5. Branenue OCHOBHBIMHM METOJAaMU HAyYHOT'O ITO3HAHUSA, UCIIOJIb3yEMbIMU B
XUMHH: HAOJIOJICHUEM, OIMUCAHHUEM, U3MEPEHUEM, OSKCIEPUMEHTOM; yMEHHUE
00pabaTbIBaTh, OOBSICHATH PE3YJIbTaThl MPOBEICHHBIX OMBITOB U JI€JIaTh BHIBOJIBL;

ITP 6. '0TOBHOCTH U CIIOCOOHOCTH IPUMEHSATH METO/IbI MIO3HAHUS NIPU PEUICHUU
MPAKTUYECKUX 3a/aY;

IIP 7. CdhopMUpPOBAaHHOCTh YMEHHSI JaBaTh KOJMYECTBEHHBIC OIEHKH U
MPOU3BOJIUTh PACUETHI IO XUMUYECKUM (HOpMYJIaM U YPABHCHUSIM;



IIP 8. Bnagenue mnpaBwiaMu TEXHUKH O€30MACHOCTA TMPHU HCIOJIb30BAaHUHU
XUMHYECKUX BELIECTB;

MNP 9. CdopmupoBaHHOCTH COOCTBEHHOW TMO3HWIMHM TI0O OTHOIICHUIO K
XUMUYECKON MHPOPMALIMH, ITOITYyYAEMOUN U3 Pa3HBIX UCTOUYHUKOB.

P 10. CdopMupoBaHHOCT YMEHUM YCTAHaBIMBATh IPUHAJICKHOCTh
W3YUYEHHBIX HEOPraHMYECKUX M OPTaHMYECKHUX BEIIECTB K OINPEIEIECHHBIM KiaccaM U
rpynmnaM COCIUHEHUM, XapakTepu3oBaTb HX COCTaB M BAXHEUIIWE CBOWCTBA;
ONpENENITh BHUJIbI XUMHUYECKUX CBsi3ed (KOBaJIGHTHAas, WOHHAs, MeETaJJInyecKas,
BOJOPOJIHAS), THUIBl KPUCTAUIMUYECKMX PEIIETOK BEIIECTB; KIACCU(PUIUPOBATDH
XUMUYECKHUE PEAKILINH;

IIP 11. ChopmMupoBaHHOCTh YMEHUI IUIAHUPOBATh U BBHIMOJIHATh XUMHUYECKHM
DKCIIEPUMEHT (MPEBpPALICHUSI OPraHUYECKUX BEIIECTB IIPU HATPEBAHUU, MOJYyYEHHE
OTUJIEHA U HU3YyYEHHUE €ro CBOMCTB, KaUECTBEHHBIC PEAKLMU HA AJIBJETHUIBI, Kpaxmall,
YKCYCHYIO KUCIIOTY; A€HaTypalus OeIKOB NMPU HArpPEBaHUU, IBETHBIE PEAKIIMHN OEIIKOB;
IPOBOJUTh pEAKIMH HOHHOTO OOMEHA, OMNpEeAeNiATh Cpeay BOJIHBIX pPacTBOPOB,
KAUECTBEHHbIE DPEAKLIMU Ha Cylbdar-, KapOOHAT- W XJIOPUA-aHUOHBI, Ha KATHOH
aMMOHMS; pelIaTh IKCIIEPUMEHTaIbHbIE 3aaun 1o TeMaMm "Mertaibl" n "Hemeramb")
B COOTBETCTBHUU C MTPaBUJIaMHU TEXHUKU O€30MaCHOCTH MPU OOpAIEHUH C BEUIECTBAMU U
Ja00paTOpHBIM  O0OpYJOBaHHEM;  NPEACTABIATH  PE3yJbTaThl  XUMHYECKOTO
JKCIIepUMEHTa B (OpMe 3alMucu ypaBHEHUH COOTBETCTBYIOLIMX pEaKIUl U
(bopMyIMpOBaTH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

MMP 12. CdhopMupoBaHHOCTh YMEHHM COOJMIOAaTh TPaBWJIA HKOJIOTHYECKU
1eJIECO00PA3HOro MOBEACHUS B OBITY U TPYJOBOH JEATENBHOCTU B LIENAX COXPaHEHUS
CBOEr0 3JI0pOBbS U OKpYXKAIOLIEW IPUPOJHOM CpPEAbl; YYMUTHIBATH ONACHOCTH
BO3JICUCTBHAsS HA JKMUBBIE OpPraHMW3Mbl OIPEACIICHHBIX BEIIECTB, IIOHMMAs CMBICI
IOKa3aTess MpeesIbHON JOIMYyCTUMON KOHLICHTPALUH;

P 13. Jlnsa oOydarommxcs C OrPaHHMYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI:
c(OPMHPOBAHHOCTh YMEHHsI NMPUMEHATH 3HAHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX
ITO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN

B pe3ynbTaTe 0CBOCHHUS TUCUUILIMHBI 00YYaIOIUNUCS TOJIKEH yMens:

— BBIBIIITH XapaKTEPHBIE MTPU3HAKHA U B3aUMOCBSI3b U3YUYEHHBIX OHATUNA, IPUMEHSATh
COOTBETCTBYIOIIUE ITOHATHS IIPU OIIMCAHUM CTPOEHHMS U CBOWCTB HEOPIaHUYECKUX U
OpPraHUYECKHUX BEILIECTB U UX NPEBPALLCHUM;

— BBIABILITh B3aUMOCBSI3b XHMHWYECKHX 3HAHUW C IMOHATUSAMH MU TNPEICTABICHUSMHU
JPYrUX NpeaMEeToB sl 00Jiee OCO3HAHHOTO MOHUMAHUS U OOBSICHEHHUS CYLIHOCTH
MaTepUaJIbHOIO €IMHCTBA MUPA;

— WCIIOJIb30BATh ~ CHUCTEMHBIE ~ XMMHUYECKHE  3HAaHUSA Uil OOBSICHEHHS U
IIPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOAY;

— UCIIOJIb30BaTh HAMMEHOBAHMS XUMHUYECKUX COEAUHEHHUU MEXIYHApOIHOI'O COKO3a
TEOPETUYECKOW M TMPUKIAJAHOW XUMUM W TPUBHAIbHBIE HA3BAaHUS BEILECTB,
OTHOCAIIMXCS K M3Y4YEHHBIM KjaccaM OpPraHWYeCKMX W HEOPraHMYECKHUX
COCJIMHCHMUM;



UCTOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY JIJIsl COCTaBJICHHS (POPMYJT HEOPTaHUYECKUX
BELIECTB, MOJEKYJSIPHBIX W CTPYKTYpHbIX (Pa3BEpHYTHIX, COKpAIICHHBIX U
CKEJIETHBIX) (hOpPMYJI OPraHMYECKUX BEILECTB;

COCTABJISITh YPaBHEHHS XUMHUYECKHX pPEAKUUH W PACKPBIBATh MX CYIIHOCTH!
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUH  TOCPEACTBOM  COCTaBIICHHUS
JNIEKTPOHHOTO OanaHca »d3TUX peakluil; peakuuil HOHHOrO OoO0MeHa myTeM
COCTABJIICHHSI WX TMIOJHBIX M COKpAICHHBIX HWOHHBIX YPAaBHEHHI; peakuui
TUAPOJIN3a, PEAKIUH KOMILIEKCOOOpa3oBaHUs (Ha MpUMEpPE TUAPOKCOKOMILIEKCOB
I[MHKA U aJTFOMUHUS);

IIOATBEPKIATh XapaKTEPHbIE XUMHUYECKHE CBOKCTBA BEIIECTB COOTBETCTBYIOIINMH
HKCIIEPUMEHTAMU U 3aIMCSIMU YPABHEHU XUMUYECKUX PEAKLUH;
KJIaCCH(PHUIIMPOBATh HEOPraHMYECKUE W OPraHWYECKHE BEUIECTBA U XHUMHUYECKHE
peaKlMK, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPHUU IS KIaCCU(PUKALIMU
U3y4aeMbIX XUMHUYECKUX OOBEKTOB;

XapaKTEpPHU30BaTh COCTaB M BAXKHEHIIME CBOMCTBA BEIIECTB, MPUHAICKAMUX K
ONpEJEICHHBIM KJIacCaM U IPyIIaM COeIHMHEHMI;

OPUMEHSATh 3HAHUSA O COCTaBE€ M CBOMCTBAX BEUIECTB MJIsl 3KCHEPUMEHTANIbHOU
IIPOBEPKU THIIOTE3 OTHOCUTEJIBHO 3aKOHOMEPHOCTEN IPOTEKAHMSI XHMHYECKHUX
peakuMii U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBICHUS;

NOATBEPKAaTh Ha KOHKPETHBIX NPUMEPAX XApaKTep 3aBUCUMOCTH PEAKLUOHHOU
CIIOCOOHOCTH OPraHUYECKUX COECIMHEHUN OT KPAaTHOCTH U TUIIA KOBAJIEHTHOM CBSI3U
(""m" "), B3aMMHOIO BJIMSHUS aTOMOB U I'PYyNI aTOMOB B MOJIEKYJAX; a TAKXKE OT
0COOEHHOCTEN peann3aluy pa3IuyHbIX MEXaHU3MOB IPOTEKAHUS PEaKIUi;
XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM M BO30YKIEHHOM
COCTOSIHUM) U WOHOB XUMHUYECKUX 3JieMeHTOB 1 - 4 mepuonoB Ilepuoanueckoit
cucremsl /(.M. MenneneeBa 1 UX BAJIEHTHbIE BO3MOYKHOCTH, HUCIIOJB3Ysl NOHATHSA
"s", "p", "d-anexTpoHHBIE" OpOUTATH, SHEPTETHUECKHUE YPOBHHU;

IPOBOJUTH pPacyeThl MO XUMHUYECKUM (opMyjaM M YpaBHEHUSM XHMHUYECKUX
peakuuii ¢ HUCHOJb30BaHWEM (U3MUECKUX BEIMYMH (Macchl, 0ObeMa ra30B,
KOJINYECTBA BEILIECTBA), XapaKTEPU3YIOLINX BEUIECTBA C KOJIMUECTBEHHOW CTOPOHBI;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHs CBOWMCTB XHMHYECKUX D3JIEMEHTOB U
o0pa3zyeMbIX UMH COEAMHEHUI MO MEPUOIaM U IpyIIaM;

IPOrHO3UPOBATh, AHAJIM3UPOBaTh U OLIEHUBaTh C TO3UUUNA DKOJIOTMUYECKOU
0e30MacHOCTH  TOCJEACTBUS OBITOBOM M  IPOU3BOJCTBEHHON J€ATEIbHOCTH
YeJI0BEKa, CBS3aHHOM ¢ MmepepabOoTKOM BEIIECTB; UCIIOIb30BaTh MOJyUYEHHBIE 3HAHUS
JUTS IPUHSITHUS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTYaLIUsAX, CBSI3aHHBIX C XUMUEH;
CaMOCTOATENIbHO IUIAHUPOBAaTh W MPOBOJUTH XUMHUYECKUWA SKCHEPUMEHT C
coOmro/IeHneM MpaBuil 0€30MacHOro OOpalleHusi ¢ BEHIeCTBaMU U JIa0OPATOPHBIM
o0opysnoBaHueM, (QOpMyJIUpOBaTh LEJIW  HUCCIEIOBaHMs, IPENOCTaBIATh B
pa3ianyHoOil QopMme pe3ynbTaThl 3KCIEPUMEHTA, aHAJIU3UPOBAaTh M OLIEHHWBATH HUX
JIOCTOBEPHOCTB;

YMEHUN OCYIIECTBIISATh IIEJICHANIPABICHHBIM TIOUCK XUMHUYECKON WHMOpMaIuu B
Pa3IMYHBIX UCTOYHHMKAX, KPUTUUECKU aHATU3UPOBATH XUMUYECKYI0 MH(POPMALIHIO,



nepepabaTbiBaTh €€ M MCIIOJIB30BaTh B COOTBETCTBUHU C IMOCTABIEHHOW yueOHOU
3aJ[aue.
B pe3ynbpTaTe 0CBOCHHS TUCUUILIMHBI 00YYaIOIIUNACS JOJIKEH 3HAMD

— TMPEACTABICHHS: O XUMHUYECKOM COCTAaBJISIONIEH €CTECTBEHHOHAYYHOW KapTHHBI
MUpa, POJb XUMUHU B NMO3HAHUU SIBIICHUN MPUPOJIbI, B GOPMHUPOBAHNUN MBILIUICHUS U
KyJIbTYpPhl JUYHOCTHU, €€ (YHKIHUOHAIBHOM TI'PaMOTHOCTH, HEOOXOIUMOM s
pelIeHUs] MPaKTHUYECKUX 3alad MU HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 370POBBIO U IIPUPOJHOI CpeLeE;

— CHCTEMY XMMHMYECKHX 3HAHHMM, KOTOpPasl BKJIKOYAET: OCHOBOIOJIArarolUe MOHSATHS,
TEOPUM U  3aKOHBbl, 3aKOHOMEPHOCTH, CHMBOJIMYECKHH  S3BIK  XHMHH,
(dakToJIOrMYecKue CBEJIEHHUS O CBOMCTBaxX, COCTaBe, MOJYYEHUH U Oe30MacHOM
UCIIOJIb30BAaHUU BAKHEHUIIMX HEOPTaHMUYECKUX U OPraHUYECKHUX BEIECTB B OBITY U
MIPaKTUYECKOMN AESATEIbHOCTU YEIOBEKA;

— OCHOBHBIE METOAbl HAy4YHOIO II03HAHMS BEIIECTB M XHMHYECKUX SBJICHHU
(HabnroeHue, u3MEpPeHue, IKCIEPUMEHT, MOJICIIMPOBAHUE).

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0bem yueOHOI JTUCHHMILINHBI, BUbI Y4eOHOIl pad0ThHI U MPOMEKYTOYHOI

arrecTanuu

Buna yueOHoil padoThI aiasa ODPO
O0BbeM DUCHMILIMHEI B aKaJEMHYECKUX Yacax 46
KoHnrakTHast paboTta oOyuaromuxcsi ¢ mpernojiapaTeiemM 46
(Bcero), B TOM 4HCJIE:
- 3aHATUS JICKIIMOHHOTO THUIIA, B TOM YHCIIE: 23
- PAKTUYECKasi NOATrOTOBKA (€CJIM MPETyCMOTPEHA) 0
- 3aHATHS CEMUHAPCKOTO THUIIA (CEMUHAPbI, MPAKTUYECKUE 23
3aHSTHS, TA0OPATOPHBIE 3aHSATHS), B TOM YHCIIE:
- MPaKTUYECKasi MOArOTOBKA (€CJId MPEeTyCMOTPEHA) 0
- B X0JI€ MMOATOTOBKH U 3aIIUTHl HHAWBUIYAJIbHOTO MPOEKTA 0
- KOHCYJIbTAITUs -
- MPOMEXKYTOYHAS aTTECTALMSI 10 JUCIUIUINHE -
CamocTosiTenbHasi paboTa 00y4aroIuXCst -
dopma TPOMEKYTOUHOM aTTeCTalKi 00y4YaroIerocs JuddepennupoBaHHbI
(3auet/sK3aMeH), cemecTp (BI) i 3ader

2 ceMecTp




2.2 TemaTHYeCKHUIl IUIAH U COJEePKAHNE YUeOHOr0 mpeaMeTa « XMMHUs)

HaumenoBanue Conep:xanue ydyeOHOro MaTepuasa u ¢popMbl OPraHU3alUM JesTeILHOCTH 00yUalouuxcs Oobem, ak.u/ Koawl
pa3fesoB U TeM B TOM YHCJie B | KOMIETCHIUI U
dopme JIMYHOCTHBIX
NpaKTH4YecKoi pe3yJbTaToB
MOJATr0TOBKH, wyvin),
aK.4. ¢popmupoBanuro
KOTOPBIX
CIoCcOOCTBYET
3JIEeMEeHT
NMPOrpamMMBal
1 2 3 4
PA3JIEJI 1.
Opranuyeckasi XuMus
Tema 1.1. IIpeamer Coaepxxanue yueOHOro MaTepuasia 2 JIP 2, JIP 4, JIP
OpPraHU4ecKOi XUMUH. [Ipenmer u 3Ha4YeHHWE OPraHMYECKOW XHMMHUH, NPEACTaBIEHHE O MHOTO00pa3WH OpPraHMYECKHX 6, JIP 10, JIP 14,
Teopust XMMHYECKOT0 COEIMHEHUH. JIP 15

CTPOEHMSI OPraHUuYeCcKUuX
COeIUHEHUI

DNEeKTpOHHOE CTPOCHHE aToMa yTJepona: OCHOBHOE W BO30YXXIEHHOE COCTOSHHWSA. BajeHTHBIE
BO3MOYKHOCTH aTroMmMa yrjepoaa. XHUMHYecKas CBs3b B OpPraHMYECKUX COEJUHEHHUSAX. THIbI
ruOpyuan3aluy aTOMHBIX OpOMTajel yrieponga. MexaHu3Mbl 00pa30BaHUsl KOBAJCHTHOW CBSI3H
(oOMEHHBII ¥ TOHOPHO-AaKIICITOPHBIH). THITHI IEPEKPHIBAHNUS aTOMHBIX OpOUTANICH: G- M T-CBSI3H.
OnuHapHasi, ABOHHAs W TpoliHasi cBsi3b. CrocoOBl pa3pbiBa CBsI3ei B MOJIEKYJIaX OPraHHYECKHX
BemiecTB. [loHsTHE O CBOOOAHOM pajuKalie, Hykieohuie 1 d1eKTpodue.

Teopust cTpoeHUs OpraHuyeckux coenuHeHud A. M. ByTnepoBa v COBpeMEHHBIE IPEICTaBICHUS
0 CTPYKType MOJIeKyJl. 3HaUeHUE TEOPUHU CTPOCHHUS OPTaHUIECKUX COEAMHEHUH.

MonekynspHble U CTpyKTypHble (GopMmynbl. CTpyKTypHBIE (QOPMYIBI Pa3IMYHBIX BHJIOB:
pa3BEpHYyTasl, COKpalEHHAas!, CKEIETHas.

N3omepus. Buasl nuzomepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexkTpoHHbIe QGEKTH B MOJIEKYJIaX OPraHUYeCKUX COCAMHEHHH (MHAYKTHBHBIA U ME30MEPHBIN
3¢ GeKTh).

[Ipencrasnenue o knaccuukay opraHudeckux BemecTs. [IoHATHE 0 GYHKIMOHATBHOH TpyIIIe.
T'omonorus. I'omosornyeckue psiabl.

Cucrematnyeckas HomeHkiarypa (IUPAC) oprannyeckux coeIMHEHUH U TPUBHAJIbHBIC Ha3BaHUS
OTIETbHBIX IPEACTaBUTEIIEH.

OcobeHHOCTH W KJIacCH(UKAIMSI OpPTraHUYECKUX peakiuil. OKHCITUTEIBHO-BOCCTAHOBUTEILHBIC
peakiuy B OpraHNuecKoil XUMHUH.




B ToM 4mciIe NpaKTHYeCKUX 3aHATHH (J1a00paTOPHBIX 3aHATHI)
IpakTnuyeckoe 3ansaTue 1: Knaccudukamms uW HOMEHKIATypa, H30MEpPUS OpPTaHHMYECKHX
COCIMHEHUI.

Tema 1.2. [IpeaenbHble
yIJIeBOJOPOAbI —
AJIKaHbI, HUKJI0ATKAHBI

Coaepxanne yueOHOro MaTepHajia

Ankanpl. 'oMolOTHUECKHMHA psI alKaHOB, oOmIas ¢opMyia, HOMEHKIATypa U H30MEpHS.
DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ ANKAHOB, Sp -TMOPHMAM3ALUS ATOMHBIX
opbuTtaneii yrinepoaa, 6-cBsizb. Kongopmepoi. Duznueckue CBOWCTBA ANKAHOB.

XUMHUYECKHE CBOKCTBAa aJKaHOB: PEAKUUU 3aMELICHUs, H30MEpU3aLUH, JETHAPUPOBAHMUS,
OUKIN3aNd, NTHPONN3a, KpEeKWHra, TopeHus. [Ipeocmasnenue o Mexawuzme peaxyutl
PAOUKATILHO20 3AMEeUJeHUSI.

Haxoxnenue B mpupoae. CriocoObl Moy4eHus: U IPUMEHEHNE alIKaHOB.

Iuxmoankanel. OOmas d¢opMyna, HOMEHKIarypa u um3oMmepus. (OCOOCHHOCTH CTPOCHUS
Y XUMHYECKHX CBOMCTB MalblX (IUKJIONPONaH, UUKIOOyTaH) W OOBIMHBIX (LMKJIONEHTaH,
LUKJIOTEKCaH) HUKIoanKaHoB. COocoOBI MOMyYeHHs U TPUMEHEHHE [IMKI0ATKAHOB.

B ToMm umcie npakTHYeCKHUX 3aHATHI (J1a00PATOPHBIX 3aAHITHIA)

IIpakTnueckoe 3ansaTHe 2: BrinmonHeHne ynpaxHEHUH M0 TeMe «AJIKaHb».

IIpakTnueckoe 3ansiTue 3: Perenue 3anau o teMe «AJKaHbD».

IIpakTnueckoe 3ansTHe 4: BrinonHeHue ynpaxHeHu o teme «L{ukiaoaakaHbDy.

IIpakTuyeckoe 3anaTHe 5: Perenue 3a1a4 no teme «l{ukioankanb.

JIP 2, JIP 4, JIP
6, JIP 10, JIP 14,
JIP 15

Tema 1.3.
HenpeaeiabHsble
YIJ1€BOAOPOABI: AJIKEHBI,
aJIKalMeHbl, AJTKHHbI

Conep:xaHue y4eOHOro MaTepuasia

Ankenbl. ['oMonormueckuid psig ankeHoOB, oOmas QopMmyna, HOMEHKIATypa. OJEKTPOHHOE
¥ IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AJIKEHOB, sp’-TUOPMAM3ALMsA aTOMHBIX OpOHTaseii
yraepona, o- u T -cBsa3u. CTPYKTypHas 1 reomerpudeckas (yuc-mpauc-) nzomepus. Ouzmaeckue
CBOICTBA aJIKCHOB.

XUMHUECKHE CBOMCTBA: PEAKIMH IMPUCOCIUHEHUS, 3aMEIICHUS B O-TIOJOKECHUE NpU JBOMHOMN
CBSI3H, TIOJIMMEPH3AINN U OKUCIIEHUS. [Ipedcmasienue o mexanuzme peakyuu 31eKmpopuibH0o20
npucoeounenus. IlpaBuno MapkoBHUKOBa. KauecTBEHHBIE peaKIiK Ha TBOMHYIO CBSI3b.

CriocoObl IOJTy4eHUs ¥ IPUMEHEHHE aJIKEHOB.

Anxanuensl. Kinaccudukamnus ankagueHoB (CONPsHKEHHBIC, W30JHPOBAHHBIC, KYMYJIUPOBAHHBIE).
Oco0eHHOCTH 3JEKTPOHHOTO CTPOSHUS 1 XUMHUIECKHUX CBONCTB CONPSKEHHBIX JHCHOB,

1,2- u l,4-mpucoenunenue. [lonmumepuszanus conpsKEHHbIX AUEHOB. CHocoObl MONTy4YeHHUs
Y IPUMEHECHHE aJIKaJUCHOB.

Anxuabl. ['oMomorndeckwii ps  amkWHOB, oOmas ¢GopMyna, HOMEHKIATypa U H30MEpUS.
DJeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl aJKHHOB, Sp-TUOPHIU3AIMS aTOMHBIX
opburaneii yriuepona. duznueckue CBONCTBA aTKUHOB.

XUMHUECKHE CBOMCTBA: peakUuy MPUCOECIUHEHUS, TUMEPU3AUUU U TPUMEPHU3ALUU, OKUCICHUS.

JIP 2, JIP 4, JIP
6, JIP 10, JIP 14,
JIP 15




KucnoTHbIe CBOMCTBA QIKMHOB, HMEIOIINX KOHIEBYIO TPOWHYIO CBA3b. KauecTBEHHBIE peakIiy Ha
2TpONHYIO CBSI3b.

CriocoObl OTy4eHUs 1 IPUMEHEHHE aJIKHHOB.

B ToMm uMcie npakTHYecKHX 3aHATHI (J1a00PATOPHBIX 3aAHATHIA)

IIpakTnyeckoe 3ansaTue 6: BrimonHenne ynpaxHEeHU 10 TeMe «AJKEHBI».

IIpakTnueckoe 3ansiTue 7: Perienue 3a1ad 1o teMe «AJIKEHB».

IIpakTnyeckoe 3ansTHe 8: BrinonHeHne ynpakxHEHU 0 TeMe «AJIKaJUEeHbD.

IIpakTnyeckoe 3ansaTHe 9: Penrenne 3amad 1Mo TeMe «AJTKaIAEHBD».

IIpakTnueckoe 3ansTue 10: BrimonHeHne yrpakHEHUH TI0 TeMe «AJKUHBD).

IIpakTnueckoe 3ansaTe 11: Pemenne 3a1a4 no reMe «AJKUHBD.

Tema 1.4. Conep:xaHue y4eOHOro MaTepuaJsia JIP 2, JIP 4, JIP
ApomMaTuyeckue ApoMaTtudeckne yTiaeBogoponsl (apensl). ['omomormveckwii psif apeHoB, obOmas dopmyna, 6, JIP 10, JIP 14,
YIJ1€BOAOPObI HOMEHKJIaTypa W M30MepHsi. DJIEKTPOHHOE W IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbI OeH307Ia. JIP 15

Ilpasuno apomamuunocmu, npumepvl apomamuyeckux coeourenuu. Pusznueckue CcBoicTBa

apEHOB.

XuMHUUYeCcKHe CBOWCTBA O€H30Ja M €ro rOMOJIOTOB: PEAKLMHU 3aMELIeHUs B OCH30JIbHOM KOJIbIIE

Y YIJICBOAOPOIHOM paJiiKalle, peaKklud IPHCOCIUHCHUs, OKUCICHHE TOMOJIOroB OcH30Ia.

IIpedcmasnenue 0 Mexanuzme peaxyuil INEKMPOPUTLHO2O 3ameujenus.

[IpencraBnenue 00 OpUEHTHPYIOIIEM IEHCTBUN 3aMeCTUTENCH B OEH30JIbHOM KOJIbIE Ha MPUMEpe

ANKWIBHBIX PAJUKaIOB, KAPOOKCHIFHON U TUAPOKCHIIBHON TPy, aMUHOTPYTIITBI M HUTPOTPYIIIIHI,

aTOMOB TaJIOr€HOB.

Oco0eHHOCTH XMMUYECKUX CBOUCTB cTHpoia. [lonumepusanus ctupoia.

Cr1ocoObl IOTy4€HHs U IPUMEHEHHE apOMaTHUECKUX YITIEBOAOPOIOB.

B ToM yMciIe NpaKTHYeCKUX 3aHATHH (J1a00pPaTOPHBIX 3aHATHI)

IIpakTnueckoe 3ansiTie 12: CBoiicTBa U MOTYyYEHHUE apEHOB.

IpakTnyeckoe 3ausaTue 13: ['omonorn 6GeH3ona.

IIpakTnueckoe 3ansaTue 14: ['eHeTnueckas CBA3b MEXIY KIaccaMH OpraHUYECKUX COeINHEHHHN.
Tema 1.5. [Ipupoansbie Conep:xaHnue y4eOHOro MaTepuajia JIP 2, JIP 4, JIP
HCTOYHHKH [pupoxansiii ra3. IlonytHele HedTsHBIEe Ta3bl. HedTs u e€ mpoucxokaenue. KameHHBIH yromnb 6, JIP 10, JIP 14,
U nepepadoTKa Y TIPOJTYKTHI €T0 TTePepadOTKH. JIP 15
YIJ1€BO10PO/I0B CrocoOsl  mepepaboTkn  HEPTH: TEeperoHka, KpeKWHr (TepMUYECKHH, KaTaTUTHYECKHUH),

pudopmunr, nuponus. [IpoaykTel nepepaboTku He(TH, WX NPUMEHEHUE B MPOMBIILICHHOCTH
U B OBITY.

['eHeTHyeckas CBA3b MEX/IY pa3IMIHBIMU KJIACCAMH YTIIEBOIOPO/IOB.

B ToM umcie npakTHYecKUX 3aHATHH (JIAGOPATOPHBIX 3aHATHIA)




IIpakTnueckoe 3ansitue 15: Haxoxaenne MoeKyIipHON (pOPMYITBI OPTaHUIECKOTO COECTHHEHHS
o Macce (00bEMY) IPOTyKTOB CTOPAHHUS.

Tema 1.6. I'atoren-
MPOU3BOIHBIE
YIJIEBOJOPO/IOB

Conep:xanue y4eOHOro MaTepuajia

ONEeKTPOHHOE CTPOEHHE TaIOr€HONPOU3BOAHBIX YTJIEBOAOPOAOB. Peakium 3amMerneHus rajioreHa
Ha  TUAPOKCOTPYNILY,  HUmMpospynny,  yuawmoepynny,  amuuoepynny.  [leifictBue  Ha
raJjOreHNpOU3BOJHBIE  BOJHOTO M COMPTOBOrO  pacTBopa  wignoun.  BzammopeiicTBue
JUTaJOreHAJIKAaHOB C MarHUeM U LIMHKOM. [loHAamue o Memanioopeanuieckux COeoOUuHeHUsXx.
Hcnonb30BaHue TanoreHnponu3BOAHBIX B OBITY, TEXHUKE H B XUMHUUECKOM CHHTE3E.

B ToMm umcie npakTHYeCKHUX 3aHATHI (J1a00PATOPHBIX 3aAHITHIA)

IpakTuueckoe 3auaTue 16: Onpenenenre MOJEKYISIPHON (HOPMYIIBI OPraHUYECKOTO BEIECTBA
10 MacCCOBBIM JIOJIIM DJIEMEHTOB, BXOASIIUX B €I0 COCTAaB.

JIP 2, JIP 4, JIP
6, JIP 10, JIP 14,
JIP 15

Tema 1.7. CnupThbl.
DeHoa

Conep:xaHnue y4eOHOro MaTepuaJjia

IlpenenbHble onHOATOMHBIE cHUPTHL. CTpoeHHE MOJEKyN (Ha IpHMepe MeETaHOoJla M ATAaHONa).
Tomonoruueckwii psiyt, obmias popMyia, H30MepHs, HOMEHKIIATypa, Kiaccudukanys. Ouznueckue
cBoiicTBa cnipToB. BomopoaHas cBs3b.

XUMHUYECKHE CBOMCTBA: pEaKIMW 3aMEUICHUs, AETHApaTaliy, OKHCIEHHs, B3aUMOJCHCTBUE
C OPTraHNYECKUMH W HEOPTraHWYECKUMH KHCIOTaMH. KadecTBeHHass peakius Ha OJHOATOMHBIE
capthl. [Ipedcmaenenue o mexanuzme peaxyuil HyKieopuibho2o 3amewenus. JledcTBUe 3TaHONa
¥ METaHOJIA Ha OPraHu3M 4enoBeka. CriocoObl HOTydeH s ¥ IPUMEHEHHE OHOATOMHBIX CIIUPTOB.
®enon. CTpoeHue MOJEKYNbl, B3aUMHOE BIMSHHE THAPOKCOTPYNIBI M OEH30JBHOTO SApa.
Ousnueckrne cBoiictBa (eHoma. OCOOCHHOCTH XHMHUYECKHX CBOHMCTB (eHona. KauectBeHHBIE
peakuun Ha Qenon. ToxcuuHocTh (eHona. CrmocoObl MONydeHHs W MpUMEHEHHEe (QeHona.
®denondopmabIeruaHas CMoa.

B ToMm umcie npakTHYeCKHUX 3aHATHI (J1a00PATOPHBIX 3aHATHIA)

IIpakTnueckoe 3ansaTue 17: BrimonHenue ynpaxHeHui no teMe « CiupTey.

IIpakTnueckoe 3ansiTue 18: Pemenne 3agau no reme «CiupThD».

IIpakTnueckoe 3ansaTie 19: Pelienue 3a1a4 ¥ BHIIOJIHEHUE YIIPAXXHEHUN 110 TeMe «DeHomy.

JIP 2, JIP 4, JIP
6, JIP 10, JIP 14,
JIP 15

Tema 1.8. Aapaeruanl.
Ketonbl. Kap6oHoBble
KHCA0ThI. Cl105KHBIE
3¢upsl. Kupsl

Conep:xaHue y4eGHOT0 MaTepHaia

KapOoHMIbHBIC COCIUHEHUS: alIbJCTUBI M KETOHBL. JJICKTPOHHOE CTPOCHHE KapOOHHILHOM
rpynnel.  ['oMoyiorudeckue psabl  albACTHAOB W KETOHOB, 0O0mIas ¢opmyia, H30MepHUs
W HOMEHKJIaTypa. Ou3nyeckre CBONCTBA allbJACTHIOB U KETOHOB.

XWMHYECKHE CBOWCTBA albICTUIOB M KETOHOB (peakimuu TpHucoenuHeHus). [Ilpedcmasnenue
0 MexaHusme peakyuil HyK1eoguibHo2o npucoedunenus. OKUCICHUE allbIETHIOB, KaYeCTBEHHbIC
peaxiuu Ha anpaeruabl. CrocoObl MOTydeHus ¥ MPUMEHEHNE allbJIeTHIO0B U KETOHOB.

JIP 2, JIP 4, JIP
6, JIP 10, JIP 14,
JIP 15




OOHOOCHOBHBIE TIpefeNbHbIE KapOOHOBBIE KHUCIOTBL. (OCOOCHHOCTH CTPOCHHS MOJIEKYII
KapOOHOBBIX KHCJOT. M3omepusi u HOMeHknarypa. du3ndyeckue CBOWCTBA, BOAOPOJIHBIC CBSI3H.
XVUMUYECKHE CBOWCTBA: KHCIOTHBIC CBONCTBA, peakius STepu(UKALUU, PEAKIHUA C y4aCTHEM
YTIIEBOIOPOTHOTO paiuKaia.

[TonsiTme O MPOW3BOAHBIX  KAapOOHOBBIX  KHCIIOT:  CIOXHBIX  3dUpax,  aueuopuoax,
2anozenanauopuoax, amuoax, Humpuiax. OcCOOEHHOCTH CBOMCTB MyPaBbUHOHN KHCIOTHI.
MHuoroo6pasue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWMCTB HENpEICIbHBIX H apOMAaTUYECKHX
KapOOHOBBIX KHCIIOT, MUKapOOHOBBIX KHCIOT, THAPOKCHKapOOHOBBIX KWIOT. llpencraBurenn
BBICIIMX KapOOHOBBIX KHCJIOT: CT€apuWHOBas, MaJbMUTHHOBAs, OJEHMHOBAas, JUHOLEBAA,
JuHONeH08as KUcIoThl. CIocOObI MOMyYeHUs U IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonormueckuit psn, obmas Qopmyna, H30OMepUs | HOMEHKJIATypa.
dusnyeckne 1 XUMHUIECKIE CBOMCTBA (THAPOJIN3 B KUCIOU U IIEIOYHOH cpeie).

XKupel. CtpoeHue, (U3MYECKHE W XMMHYECKUE CBOWMCTBA: THIPOJIM3 B KHCJIOW M IICIOYHOH Cpe/e.
OCoOEHHOCTH CBOWCTB JKHPOB, COIEPXKAIIMX OCTATKH HETPENENbHBIX JKUPHBIX KUCIOT. JKUpBI
B TIPHPOJIE.

MbUIA Kak COJMM  BBICHIMX KapOOHOBBIX KHCIOT, HX Momwlnee JachcTBUe. [lowsmue
o cunmemuuyeckux moruux cpeocmsax (CMC).

B ToM 4unciie npakTUYECKUX 3aHATHIH (J1a00paTOPHBIX 3aHSITHIA)

IIpakTnyeckoe 3ansaTue 20: BrimomHeHne yrpaXHEHAN TI0 TEME «AJIBIETHIBI M KETOHBD).
IIpakTnueckoe 3ausaTue 21: Pemenue 3aa4 no Teme «AJbACTUABI U KETOHBD).

IIpakTnyeckoe 3ansaTue 22: BrimonHenne ynpaxHeHni o TeMe «KapOoHOBbIE KUCIOTE.
IIpakTnyeckoe 3ausaTHe 23: Pemenue 3amad o teme «KapOOHOBEIE KUCIIOTHD».

Tema 1.9. YriaeBoanl

Conep:xkaHue y4eOHOro MaTepuasia

OO0m1as xapakTepHucTHKa yrieBonoB. Kimaccudukanus yriaeBogoB (MOHO-, TU- U TIOHACAXapUAbI).
MoHocaxapusl: TI0K03a, PpyKTo3a, earakmosa, pubosa, oeokcupuboza. duznveckue CBOHCTBaA
U HaxoxJeHue B npupoae. Porocunres. Onmuueckas uzomepus. Konvuamo-yennas maymomepusa
Ha npumepe MOJeKyIbl 2I0K03bl, NpoeKyuu Xeyopca.

XUMHYECKHE CBOMCTBA TJIIOKO3BL: C YYaCTHEM CIUPTOBBIX W aJIbACTHIHON TPYMI, CIHHUPTOBOE
U MOJIOUHOKHCJIOE ~ OpokeHHe  TJroko3bl.  llpumeneHne — rmoko3pl, €€  3HA4YCHHE
B )KM3HECACATCIbHOCTU OpraHru3ma.

Hucaxapuapl: caxapo3a, MajbTo3a M Jakmo3d. BoccTaHaBIUBArOIIME W HEBOCCTAHABIMBAIOIIC
mucaxapuisl. ['unponus aucaxapuaoB. Haxoxxaenue B mpupoje U IPUMEHEHUE TUCaXapuIoB.
Ilonucaxapunpl: Kpaxmaj, IJIMKOTEH M Leiurono3a. CTpoeHne MakpOMOJIEKyJ Kpaxmalia,
IJIAKOTEHA U LEJUT0J103bl. DHU3MdecKue CBOMCTBA KpaxMalla U LEeJIIH0I03bl. XUMHUECKHE CBOWCTBA
Kpaxmana (THOpOJIN3, KayecTBEHHas peakUusl C MOJO0M). XHUMHUYECKHE CBOWMCTBA LIEJUIIOJIO3BI
(rupponus, nonydenue 3¢upoB nemtosnossl). IloHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

JIP 2, JIP 4, JIP
6, JIP 10, JIP 14,
JIP 15




areTaTHBIN MENK).

B ToM uMciie NpaKTHYeCKUX 3aHATHH (J1a00pPaTOPHBIX 3aHATHI)
IIpakTnueckoe 3ansiTHe 24: BrinomHeHNE YIIpaKHEHUH 110 TEME « Y TTIEBOBI».
IIpakTnueckoe 3anaTHe 25: Pemenue 3aaa4 1o teme «YTIIEBOAb.

Tema 1.10. AMUHBI.
AMHHOKHUCI0THI. beiaku

Conep:xaHue y4eOHOro MaTepuaJjia

AMUHBI — OpTaHWYecKHe NpPOM3BOAHBIE amMMHaka. Kimaccumdukamms amMuHOB: anudarudeckue
Y apOMAaTUYECKUE; TICPBUYHBIC, BTOPUUHBIC U TpeTHuHble. CTpoeHue MoJieKyl1, odmas Ghopmyia,
U30Mepus, HOMEHKIATypa M (U3NYEeCKHe CBOWCTBAa. XHWMHYECKHE CBONCTBA amu(aTHYECKUX
aMUHOB: OCHOBHBIC CBOMCTBA, AJIKFJINPOBAHHE, B3ANMOCHCTBUE TTEPBUIHBIX aMHHOB C a30THCTOMH
kucjaoToi. CollM alKHJIaMMOHHSL.

AHWIIMH — TpEeICTaBUTEIh aMHUHOB apomarthueckoro psiga. CTpoeHue aHwiuHa. Bzaumnoe
BIIMSIHME TPYII aToOMOB B MOJekyle aHmiuHa. OcOOEHHOCTH XMMHYECKHX CBOMCTB aHHIIMHA.
Ka‘-IeCTBeHHBIe peaKHI/H/I HAa aHUJINH.

CHOCO6I)I HOJIy‘IeHI/IH n HpI/IMeHeHI/IC a.HI/I(baTI/I‘IeCKI/IX AMHUHOB. HonyquHe AHUJINHA U3
HUTpOOEH30Ia.

AmvuHOKHCITOTEL.. Homenknmatypa wu m3oMmepus. OTneiapbHBIE TPEICTABUTEIH (-aMHHOKHCIIOT:
TJIMIUH, aJlaHUH, (EHUNANAHUR, CEPUH, 2IYMAMUHO8As KUCIOMA, TU3uH, yucmeun. Onmuueckast
usomepust aMuHoKuciaom:
D-  u L-amunokuciomei. @OHU3NYECKHE CBOWCTBA AaMHHOKHCIIOT. XHMMHYSCKHE CBOMCTBA
AMHUHOKHCIIOT KaK aM(bOTepHBIX OpI‘aHI/I‘IeCKI/IX COGI[I/IHGHI/Iﬁ, peaKHI/ISI IIOJIMKOHJACHCAITNH,
oOpa3oBaHUEe TMENTHAHOW CBsi3u. bHonornyeckoe 3HaueHUE aMHUHOKHUCIOT. CHHTE3 W TUAPOIU3
MENTHIOB.

benkn kak mpupomHbie MonMMephl. [lepBudHas, BTOpWYHAS W TPETHYHAS CTPYKTypa OCIIKOB.
XuMHUeCKHe CBOWCTBA OCIKOB: TUPOIN3, ACHATYpAIHsl, KAYECTBCHHBIE PEAKITUU Ha OCIIKU.
ITonsaTne 00  a3oTconepKamMX  TETEPOIUKIMYECKUX  COSAMHEHHUSIX. [IlupuMuIUHOBBIC
Y IIypUHOBBIE OCHOBaHMsI. HyKIIenHOBBIE KUCIIOTHI: COCTaB, CTPOEHHUE U OMOJIOTHYECKask POJb.

B ToMm umcie npakTHYeCcKUX 3aHATHI (1a00PATOPHBIX 3aHATHIA)

Ipakrnyeckoe 3ansatue 26: CpoiicTBa amuHOKHCIOT. JleHaryparnus Oenka. l[BeTHble peakiuu
OEJIKOB.

IIpakTnyeckoe 3ausiTue 27: Pemenne 3amad u ynpaxkHeHu mo teme «Kuciaoposcomepskamniiue
OpraHUYECKHUE COCTUHEHUS

JIP 2, JIP 4, JIP
6, JIP 10, JIP 14,
JIP 15

Tema 1.11.
BobicoxkoMoJieKyJIsIpHBIE
coeiMHeHUsl

OCHOBHBIC TIOHSATHUST XWMHUU BBICOKOMOJICKYJISIDHBIX  COCAMHEHHM: MOHOMEp, TMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb TIOJIMMEPHU3AIIIH, CPEIHSS MOJEKyIsApHas Macca. OCHOBHBIE METOIBI
CHHTE3a  BBICOKOMOJICKYJSIDHBIX  COCJMHEHHH —  TOJMUMEpH3allvs W TOJIMKOHJEHCAIINSI.
IIpencraBneHue O CTEPEOPETYNAPHOCTH M HAAMOJEKYJSPHOM  CTPYKType  IMOJUMEPOB,

JIP 2, JIP 4, JIP
6, JIP 10, JIP 14,
JIP 15




3aBUCUMOCTbH CBOHCTB ITOJIMMEPOB OT UX MOJICKYJISIPHOI'O M HAAMOJIEKYJISIPHOI'O CTPOSHHS.
Ilomumepusie Marepuanel. IlmacTmacchl (MONMMATHIIEH, MOJUIPONMIEH, TOJUBHHUIXIOPHUI,
MOJMCTUPOJI, MOTUMETHIMETAKPHIAT, MOJIMKApOOHATHI, MONMATHIEHTepedTanar). Y THIU3alus
U repepadoTKa IIaCTHKA.

DnacToMepbl: HaTypalbHBIN KaydyK, CHHTETHYECKHE KaydyKH (OyTaaueHOBBIH, XJIOPOTPEHOBEIH,
M30MPEHOBBIN) U curuxonsl. Peauna.

Bonokna: HarypanbHble (1IepcTh, WIEIK), HMCKYCCTBEHHbIE (BHCKO3a, aleTaTHOE BOJIOKHO),
CHHTETHUYECKHUE (KalpoH U JIaBCaH).

Tonumepvl  cneyuanvho2o HasHauenus —(meghnown, Keeuap, DNEKMPONPOBOOAwjUe NOIUMEDYL,
buopasznazaemvle ROIUMEpPbL).

CamocrosiTeibHas padora o0yuaromuxcs: Paznen 1 «Opranuueckast XuMusy

YCTaHOBUTHh CBA3b MEXAYy XapaKTepoM THUOpHAM3AMKM M CTPOECHHEM MOJIEKYJbl. 3HA4YEeHHE
BUTaMHMHOB U TOPMOHOB B JKU3HEAEATEIBHOCTH OpraHn3MoB. CocTaBlieHHE KPOCCBOPIOB MO TeMaM
pasnena «Opranmdeckass xumus». CocraBiieHHE IUIaHA-KOHCIICKTa CPaBHEHHS MEXIy COO0oM
OpPTaHMYECKUX BELIECTB Pa3HbIX KJIACCOB. YTJIEBOJBI U X POJIb B XKUBOMW Ipupone. Pemenue 3anau
MOBBIIIEHHOW CIOXKHOCTH.

PA3JIEJI 2. O6mas u
HeOpraHu4yeckasi XuMHusi

Tema 2.1. CTpoenne
atoma. Ilepuopnmueckmii
3aKkoH u Ilepuoanyeckas
cHCTeMa XUMHYeCKHX
yaemenToB JI.U.
MenaeneeBa

Conep:xanue y4eOHOro MaTepuajia

AtoMm. CocTaB aTOMHBIX A1iep. XUMHUYECKUM 31eMeHT. 30TOnBL

Kopnyckynapno-eonnosoii dyanusm, ogoticmeennas npupooa snekmpona. CTpoeHUE dIIEKTPOHHBIX
000JI0UEK AaTOMOB, K8aHMOBble 4ucid. JHEPreTHYecKHWe YpPOBHH | IMOAYPOBHU. ATOMHBIE
opbutamu. Knaccudpukaunss XMMHUYECKHX 3JE€MEHTOB (s-, p-, d-, f-3mementsl). Pacmpenenenue
AJIGKTPOHOB TI0 aTOMHBIM OPOWTAISIM; HPUHYUN MUHUMYMA dHepeuu, npunyun Ilayiu, npasuio
XyHOa. DNEKTpOHHbIE KOH(HUTypamuu aTOMOB DIIEMEHTOB IEPBOTO — YETBEPTOTO IEPHOIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(PHUTYpaIi HOHOB.

Tlonsamue 06 3nepeuu uoHU3AYUU, IHEP2UU CPOOCIBA K INEKMPOHY.

DIIEeKTPOOTPHUIIATEITEHOCTb.

Ilepuonnueckuii 3akoH u Ilepuonuyeckass cucremMa xumudeckux sineMeHToB I, M. Menneneesa.
Ca3p  mepuoanyeckoro 3akoHa U llepmonudeckod  CHUCTEMBl XMMHYECKHX  3JIEMEHTOB
C COBPEMEHHOU Teopueil cTpoeHUs] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKUX
JJIEMEHTOB M 00pa3yeMbIX MU MPOCTBIX M CIIOKHBIX BEIIECTB 110 TPYIIIaM U IeproiaM. 3HaYeHHE
nepuoaudeckoro 3akoHa J[. . Menneneesa.

B Tom uMcie npakTHYecKUX 3aHATHI (J1a00PATOPHBIX 3aHATHIA)

IIpakTnueckoe 3aHsTHe 28: PemieHne THITOBBIX 3a4ad ¢ TPUMEHEHHEM OCHOBHBIX IOHSITHH
XUMHH.

JIP 2, JIP 4, JIP
6, JIP 10, JIP 14,
JIP 15




IIpakTnuyeckoe 3amsithe 29: XapakTepuUCTHKA XUMHUECKHMX JJIEMEHTOB IO TOJIOKEHHUIO B
Ilepuonuueckoii cucteme /I.1. Menneneena.

IpakTuuyeckoe 3ausitue 30: DIeKTPOHHBIE KOHPHUTYPAIIUA ATOMOB.

IIpakTnuyeckoe 3ansitue 31: BrimosnHenue ynpaxHeHuil mo teme «llepuoandeckuil 3akoH U
nepuogudeckas cucreMa XuMuueckux anementos .M. MenaeneeBa»

Tema 2.2. CtpoeHue
BellecTBA.
MHoroo0pa3ue BenecTs

Conep:xanue y4eOHOro MaTepuaJjia

Xumuueckass CBsA3b. BuUAbl XMMHYECKOM CBA3U: KOBAJIECHTHAs, HOHHAsA, MeETAJINYECKas.
Mexanu3Mbl 00pa30BaHNs KOBAJICHTHOH CBSI3U: OOMEHHBINH U JOHOPHO-aKLENTOPHBIH. DHeprus
U JuIMHa CBsI3U. [loNmspHOCTB, HANpaBIEHHOCTh M HACHIIAEMOCTh KOBAJIEHTHOW CBA3M.
Kparnsie cBa3u. BonopoiHas cBsi3b. MeXMONEKYIAPHBIE B3AUMOIEHCTBUS.

BaneHTHOCTh W BaJleHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuousayus amommuvix opoumaieii. CBs3b
3JIEKTPOHHOH CTPYKTYpBI MOJEKYJ C UX T€OMETPUUYECKHM CTPOEHHEM (Ha MpHUMEpe COeTUHEHHH
3JIEMEHTOB BTOPOTO TTEPHOIA).

IIpencraBnenns 0 KOMIUIEKCHBIX COEJIMHEHUSX. Cocras KOMIUIEKCHOTO MOHA:
KOMITIEKCOOOpa3oBartenb, Juranisl. Koopounayuounoe uucno. Homenxnamypa KOMNIEKCHbIX
coeduneHull. 3Havenue KOMNIEKCHbIX coedunenull. Ilonamue 0 KOOPOUHAYUOHHOU XUMULL.
BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIDHOTO CTPOCHHA. THIIBI KPUCTAUIMYECKHX PEMIETOK
(CTpYKTYp) U CBOMCTBA BEILECTB.

[lonsaTHe o gucHepcHBIX cuUcTeMax. VICTHHHBIE pacTBOpHL. [Ipedcmasnenue O KOLIOUOHBIX
pacmeopax. CrocoObl BBIpAKCHHS KOHIEHTPALlMM PacTBOPOB: MaccoBas JOJs BEIIECTBa
B pacTBOpe, MOJspHas  KOHIEHTpauus.  HacbllleHHBle ¥ HEHACHIIIEHHBIE  PAaCTBOPHI,
pacTBOpuMOCTb. Kpuctamioruaparsl.

B Tom umcie npakTHYecKHX 3aHATHI (J1a00PATOPHBIX 3aAHATHIA)

IIpakTnueckoe 3ansiTue 32: Onpenenenne TUIIOB XUMUYECKOH CBSI3H.

IpakTuuyeckoe 3ansitne 33: CrocoObl BBIpaKEHUS] KOHICHTPALMM PACTBOPOB: MaccoBas IO
BEIIECTBA B PACTBOPE, MOJISIPHAs KOHLIEHTPALU.

IpakTnyeckoe 3ausitie 34: CriocoOBI BRIpAKCHHsI KOHIICHTPAIIMHA PACTBOPOB: HOPMAIBHOCTB,
THUTP.

JIP 2, JIP 4, JIP
6, JIP 10, JIP 14,
JIP 15

Tema 2.3. Xumnueckune
peakuun

Conep:xanue y4eOHOro MaTepuajia

Knaccudukarmmss XUMHUYECKHX peakiuil B HEOPTAaHWYECKOH U OpPraHMYeCKOW XUMHH. 3aKOH
COXPAaHEHUSI MacChl BEINECTB; 3aKOH COXPAaHEHWs W MPEBPAIICHUS JHEPIUU IIPH XHUMHUYECKHX
peakuusix. TernoBsie 3QdekTs XUMUUECKUX peakuid. TepMOXUMHYECKHE YPaBHEHHS.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBHCUMOCTh OT pa3duuHBIX (akTopoB. ['oMoreHHsie
Y TeTEpOTeHHBIE peakunu. KaTanus u kaTanm3aTopsl.

OOpatumble ¥ HEOOpaTHMbIe peakIuu. XHMHYECKOe paBHOBecue. Koncmanma Xumuueckoeo
pasnogecus. DaKkTOpbl, BIMAIOLIME HA TON0KEHHE XHUMHYECKOTO PpaBHOBECHS: TeMIIeparypa,
JIaBJICHNE U KOHIIEHTPALlMH BEIIECTB, y4acTByIomuX B peakuuu. [lpunmmn Jle Illarense.

JIP 2, JIP 4, JIP
6, JIP 10, JIP 14,
JIP 15




Onexrponutuueckas auccouuanus. CuiabHble W clabble 37eKTpoiuThl. CTENeHb AWCCOLUALINU.
Honnoe npouzsedenue 600vi. Cpelia BOOHBIX PACTBOPOB: KUCIOTHAs, HEHTpaJlbHAasl, LIEJIOYHAS.
Bomopoansrit mokasarens (pH) pactBopa. ['maponms coneit. Peakuu noHHOTO 0OMEHA.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE peakiuu. Crenenn OKHUCIICHUS. Oxucnurens
U BOCCTaHOBHUTENb. lIporecchl OKHMCIEHHS W BOCCTAHOBJICHHUs. BaxHeWlue OKHCIUTENN
Y BOCCTAaHOBHUTEIM. MeETOJ 3JIEKTPOHHOro OaysiaHca. OJIEKTPONHM3 PAacTBOPOB M PACIUIABOB
BEIIECTB.

B ToM uMciIe NpaKTHYeCKUX 3aHATHH (J1a00paTOPHBIX 3aHATHI)

IpakTnueckoe 3ansaTie 35: Tunel xuMuueckux peakuil. CKOpoCcTb XUMHUUECKUX PEAKIIHI.
IIpakTnyeckoe 3ansitue 36: Xumnueckoe paBHoBecue. (DakTOphl, BIMSIONINE Ha IOJIOKEHHE
XUMHUYECKOTO PaBHOBECHSI.

IIpakTuyeckoe 3ansitue 37: Peakunu noHHOro oOMeHa.

IpakTuyeckoe 3ansaTue 38: ['uaponus conei.

IIpakTnueckoe 3ansaTue 39: CocraBieHue OKUCIUTENFHO-BOCCTAHOBUTENBHBIX peakimid (OBP).
IpakTuuyeckoe 3ansaTue 40: OKUCIUTENbHBIE CBOWCTBA IEPMAaHTaHaTa Kayusl B Pa3iIMYHBIX
cpenax.

IIpakTnyeckoe 3ansaTue 41: OKHUCIUTENTFHO-BOCCTAHOBUTEIHHBIE CBOWCTBA COEANHEHHUH XpoMa.
IIpakTnueckoe 3ausaTHe 42: DICKTPOIN3 PACTBOPOB U PACILIIABOB BEHICCTB.

Tema 2.4. Coaepxanne yueOHOr0 MaTepHasia JIP 2, JIP 4, JIP
Knaccudpukanus Kiraccudukarnmsi HeopraHmdecknx BemiecTB. IIpocTele m ciiokHBIe BemecTBa. OKCHIBI, HX 6, JIP 10, JIP 14,
BelleCTB knaccuukanuu. [uapokcuasl (OCHOBaHHUSA, KHCIIOPOJACOJCPIKAIINE KHUCIOTHI, aM(OTepHbIC JIP 15
runpokcubl). Kucinotel, ux kinaccudukamus. OcHoBanus, ux kiaccudukamnus. Comu cpenHue,
KHCJIbI€, OCHOBHBIC U KOMIUIEKCHBIE.
B ToMm uncie npakTHYeCKHUX 3aHATHI (J1a00PATOPHBIX 3aHATHIA)
IpakTnueckoe 3ausaTue 43: [lonydyenne u cBoiicTBa okcu0B. Pemenue 3amay.
IIpakTnueckoe 3ansaTue 44: [lonyueHue u cBoiicTBa rUAPOKCUAOB. Penienue 3aaad.
IMpakTuyeckoe 3anaTue 45: [onyuenue u cBoiicTBa KUCIoOT. Peenue 3aiay.
IIpakTnueckoe 3ansaTue 46: [Tonyuenue u cBoiicTBa cosneil. Pemenue 3amaud.
Tema 2.5. HemeTasibl Coaepxanne yueOHOr0 MaTepHasia JIP 2, JIP 4, JIP
ITonoxenue HemeramwioB B [lepuoanueckoit cucrteme xumuueckux snemeHToB J[. V1. MenaeneeBa 6, JIP 10, JIP 14,
1 OCOOCHHOCTH CTPOCHHS WX aToMoB. DU3WUECKWe CBOWCTBA HEMETAIUIOB. AJIIOTPOIHS JIP 15

HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u yrieponaa).

Bonopon. ITlonmyuenwme, ¢Qusnueckue U XMMHUYECKHE CBOWCTBAa (peakmud C METAJIAMH
W HEMETaJlJIaMH, BOCCTAHOBUTEIILHBIE CBOMCTBA). ['MAPHIBL.

Tonnuenvle s1emenmul.

lanorensl. HaxokneHuwe B IpHUpPOAE, CIOCOOBI TONYYCHHUS, (QU3HYESCKUE U XUMUUYCCKHE
cBoiicTBa. ["amoreHoBoOpoabl. BaxcHeilue KHCIOPOACOASPIKAIIME COCAMHECHMS TalOTCHOB.




JlaGopaTopHble U MPOMBINIJICHHBIE CIOCOOBI MOJYyYCHHS TalOTeHOB. [IpuMeHeHUE TaJoreHOB
U UX COEIUHEHUMN.

Kucnopon w o30H. JlabopaTopHblE U NPOMBIIUIEHHBIE CIOCOOBI MMOMyYEHHS KHCIOPOAA.
dusuveckre M XUMHUYECKHE CBOICTBa KHCIOpoAa M 030Ha. lIprMeHeHMe KuCIIopoaa U 030Ha.
OKcunbl ¥ IEPOKCUIBL.

Cepa. Haxoxpmenme B mpupoje, CHOCOOBI TONy4eHUs, (U3NYECKHE M XUMHYECKHE CBOWCTBA.
Ceposojopo, cynsbuabl. Oxcun cepsl (IV), oxcun cepot (VI). CepHuictast U cepHas KMCIOTBI U UX
conu. OcoOEHHOCTH CBOMCTB CEpHON KUCIOTHL. [IprMeHeHre cepbl 1 €€ COeIMHEHU .

Azor. Haxoxnenuwe B mpupone, crnocoObl MOny4eHus, (hU3HYecKue M XUMUYECKHE CBOICTBA.
Ammuak, HATpUABL. OKCUIbl a3oTa. A30THCTas W a30THAs KHUCIOTHI W uUX conmu. OcobeHHOCTH
CBOMCTB a30THOM KHCJIOTHL. [IprMeHeHre a30Ta 1 ero COeAMHEHUH. A30THBIE YIOOpEHHSI.

®octhop. HaxoxaeHue B mpupoje, CriocoObl MoMydeHus, (pU3nuecKue M XUMUYECKHE CBOMCTBA.
®dochunpl u pochun. Oxcunbl dochopa, dochopras kuciora ume€ comm. Memaghochopras
u nupoghocgpopnas kucromsl, Gocpopucmas u gocpoprnosamucmas Kucioml. IlpuMeHeHHE
tdocthopa u ero coequnenuii. Dochopusie yaodbpenusi.

Yrnepon, HaxOoXIEHHWE B IMPHPOJIE, AUIOTPONHBIE Moaupukannu. du3uyecKkrue ¥ XUMHYECKUE
CBOICTBa MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepoaoM. Oxcun yriepona (II), okcun yrieponma
(IV), yronpHas KUCIIOTa U €€ COMU. AKMuUSUPOBAHHBIN Y20lb, aocopdyus. Dynnepensi, epagen,
yenepoousie Hanompyoku. [lpuMeHeHWe TpPOCTHIX BEIIeCTB, 0OpPa30BaHHBIX YIIEPOIIOM, H €ro
COEIMHEHUH.

Kpemuuii. Haxoxaenne B pupojie, criocoObl MoMy4YeHus, GU3NUecKre U XMMUIECKUE CBOMCTBA.
Oxkcup kpemuust (IV), kpeMHUEBas KUCIIOTA, CHITMKATHL. [[prMeHeHNe KPEMHUS U €T0 COCTUMHCHHI.
CrekJio, ero Moy4eHne, BUIbI CTEKIA.

B ToMm uMcie npakTHYeCcKHUX 3aHATHI (1a00PATOPHBIX 3aHATHIA)

IpakTnueckoe 3ansaTue 47: Pemenue 3anau no reme «l"amoreHsn.

IpakTnueckoe 3ansaTne 48: Pemenue 3agau no teme «Cepa U €€ COETUHEHUS.

IIpakTuuyeckoe 3ausitue 49: Pemenre 3amad mo teme «A30T, Gochop U UX COCTMHCHHS.
IIpakTnueckoe 3ansiTue 50: BrimosHeHue ynpaxkHeHui o teme «HemeTamib.

Tema 2.6. MeTaibl

Conep:xaHue y4eOHOro MaTepuaJsia

[Monoxenue MetamioB B [lepuoguueckoll cHUCTEME XUMHYECKHX AJIeMeHTOB. OcoOEHHOCTH
CTPOCHUSI AIEKTPOHHBIX 000JIOUEK aTOMOB METAILIOB.

Pacnpocmpanenue xumuueckux sn1emeHmos-memanios 8 3eMHol Kope.

O6mue Qu3uueckne cBodcTBa MeTaioB. lIpuMeHeHHe MeTauioB B ObITY M TexHHKe. CIIIaBbl
METAJIIOB.

DJNIEKTPOXUMUYCCKHIA s HanpspkeHuid MeTauioB. OOIme crocoObl IMOJyYEHHUS METaJUIoB:
THUAPOMETALTYPTHUS, THPOMETALTYPIus, 3MeKTpoMeTautyprusi. [loHsATHE 0 KOPpO3UM METaJIOB.
Crioco0bI 3aITUTEI OT KOPPO3HUH.

JIP 2, JIP 4, JIP
6, JIP 10, JIP 14,
JIP 15




OOmas xapakTtepucTuka wmeTawioB [A-rpynmel  Ilepoandeckoil  cHCTEMBI  XMMHUYECKHX
aneMeHTOB. Harpuii u kanmuii: momydeHue, pu3nueckne ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE
IIPOCTHIX BELIECTB U UX COCANHECHUM.

O6mas xapakrepuctuka wMeTtauioB [IA-rpynmer  Ilepuonndeckol CHCTEMBI XHMHUYECKHX
3JIEMEHTOB. MarHuii ¥ KajublIMi: TOoTydeHne, GU3NUECKIe U XUMHUUECKHE CBOWCTBA, IPUMEHEHHUE
MIPOCTHIX BEUIECTB U UX coequHeHNN. JKECTKOCTH BOBI M CTIOCOOBI €€ YCTPaHEeHHS.

ANIOMUHWIA: TIOTy4deHue, PU3ndeckue U XMMHUYECKUEe CBOWCTBA, IPUMEHEHHE MPOCTOTO BEIIECTBA
Mero  coeluHeHWH.  AMQoTepHBIE  CBOMCTBA  OKCHIA W THIPOKCHIA  aJIOMHHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTHKa MeTaioB To0ouHbIX moarpymm (b-rpymm) Ilepromndeckoit cuctemsb
XUMHUYECKHUX 3JIEMEHTOB.

Pu3nveckue 1 XUMHUYECKHE CBOMCTBA XpOMa M €ro coequHeHUH. OKCUIbl U TUAPOKCHIBI XpoMa
(I1), xpoma (I1I) m xpoma (VI). XpomaTsl 1 TUXpoMaThl, UX OKUCIIUTEILHBIC CBOMcTBA. [lomyueHue
Y IpPUMEHEHHE XPOMa.

dusnueckne M XMMHUYECKHE CBOMCTBa MapraHila U €ro CoeAVHEeHuH. BakHeimue coeauHeHus
mapranma (I1), mapranma (IV), maprarma (V1) u mapranma (VII).

Ilepmanranat Kasws, €ro OKHCIUTEIbHbIE CBOKCTBA.

Odusnyueckne U XMMHYECKHE CBOMCTBA JKele3a U ero coequHeHui. OKCHUIIbI, THAPOKCUIBI U COMU
xenesa (I1) u xenesa (I11). [lony4uenne u nmpuMeHEeHNE Keje3a U ero CIIaBOB.

Menp: momydeHue, GU3NIECKHE U XUMUIECKIE CBOWCTBA, IPIMEHEHUE ITPOCTOTO BEIIECTBA H €T0
COEIMHEHUH.

Husk: nonydyenue, Gu3nueckne U XUMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO BEIECTBA U €r0
coenuHEeHNA. AM(OTEepHBIe CBOWCTBA OKCH/IA U THAPOKCH/A INHKA, THUAPOKCOKOMITIEKCHI IIHKA.

B ToM uncie NpaKkTHYeCKUX 3aHATHH (J1a00pPaTOPHBIX 3aHATHI)

IIpakTnueckoe 3ansTHe 51: Pemenue 3ana4 mo reme « MeTasuibl IIaBHBIX TOATPYIIID.
IIpakTnyeckoe 3ansTue 52: Pemenne 3amaq mo reme «MeTayuibl MOOOYHBIX TIOTPYTIID).
IIpakTuuyeckoe 3ausiTue 53: ['eHeTHUECKAs CBSI3b MEXKITY KJIacCaMU HEOPTAaHUIECKUX COCTMHCHUM.
IIpakTnyeckoe 3ansaTHe 54: XapakTepHble CBOMCTBA S-2JIEMEHTOB.

IIpakTHyeckoe 3ansiTue 55: XapakTepHble CBONCTBA P-3JIEMEHTOB.

IIpakTHyeckoe 3aHsATHE 56: PelieHre 3a/1a4 ¥ BBITIOJIHEHHUE 1IENOYEK MTPEBPaAIIEHUMN.

Tema 2.7. MeToabl
MO3HAHUSA B XHMHH.
X¥UMHA " KN3HDb

Conep:kanue y4eOHOro MaTepuasia

Pounb xumMun B 00ecrieueHUH YCTORYUBOTO Pa3BUTHUS Y€IIOBEUCCTBRA.

TloHATHE O HAYYHBIX METOAAX TO3HAHWS M METOJOJOTHU HAYYHOro HccienoBanus. HaydHble
NPUHIMIBI OPraHU3all XUMHYECKOTO TPOU3BOJCTBA. [IPOMBINUICHHBIE CIMOCOOBI MONYYESHUS
BaXXHCHMINIMX BEIIECTB (HA MpUMEpe IMPOM3BOJCTBA aMMHAKa, CEPHOM KHUCIIOTHI, METaHOJA).
[IpoMbINUIeHHBIE  CITOCOOBI  TONMYYSHWsS] METaNIOB M CIUIABOB. XHMMHUYECKOE 3arps3HCHHC
OKpYJKaIoIeld Cpelbl M €ro TOCICACTBHUA. [Ipobiema nepepabomxu 0mxo008 u NOOOUHbIX

JIP 2, JIP 4, JIP
6, JIP 10, JIP 14,
JIP 15




npodykmog. Ponb XuMUM B 00SCIICUCHUM YHEPreTHUECKO Oe3omacHOCTH. [Ipunyunst «3enéuoi
XUMUUY.

Xumua U 370poBbe  uenoBeka. JlekapcTBeHHblE — cpeiacTtBa. IIpaBuiia  HMCMOIB30BaHUA
JIEKapCTBEHHBIX IIpernapaToB. Pojb XUMuM B pa3BUTHH MEIUIIUHEIL.

X¥WMHS TUIIA: OCHOBHBIE KOMIIOHEHTHI, THINEBbIE 100aBKU. Ponms xumMum B obecrieyeHHH
MUIIEBONH 0€30TIaCHOCTH.

KocMmeTtnueckue u mapdroMepHble cpeacTtBa. beitoBas xumwus. [IpaBwia  Oe30macHOro
UCTIOJIh30BAHUS CPEJICTB OBITOBOM XMMHHU B ITOBCETHEBHOW KU3HHU.

XuMus B CTPOUTENBCTBE. BaxkHEHIHE CTpOUTEIbHBIE MaTepHaIIbI (IIEMEHT, OETOH).

XuMusl B CEITCKOM X03stiicTBe. OpraHnndeckie 1 MUHEPATbHEIC YI0OpSHHUS.

B ToMm uncie npakTUYecKUX 3aHATHI (1a00PATOPHBIX 3aHATHIA)

MpakTuyeckoe 3ansaTue 57: O3HAKOMIIEHUE C KOJUICKIIUEH YI00pEHUIA.

IIpakTnyeckoe 3ausitie 58: O3HakoMJICHHE ¢ 00pa3laMH CpPEICTB OBITOBOH XUMHUU U
JIEKapCTBEHHBIMH CPEJICTBAMHU.

CamocTtosiTeqibHast paGoTa 00y4arOIIMXCSH

Paznen 2 «O0mas 1 HeopraHudecKast XUMHUS

Hcnonp30oBaHne pagiOaKTUBHEIX W30TOTOB B TEXHHUKE, MeaunuHe. [IpuMeHeHue CycneH3ud u
AMYJIbCUI B MemuiHe. Poiib METauioB M CIiaBoB B Moei Oyayuiel npodeccuu. CocraBieHue
KPOCCBOP/IOB 110 TeMaM pa3Jiena.

Bcero:
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3. YCJOBUSA PEAJIM3AIIUMA TITPOI'PAMMBI YYEBHOI'O
MNPEIMETA

3.1. TpeOoBaHMS K MHHMMAJIbHOMY MAaTepPHAJIbLHO-TEXHUYECKOMY
ol0ecneyeHn 1o

Peanuzanmst ~ mporpammbl  y4eOHOTO — TIpeAMeTa  MpeArojaraet
ucnonb3oBaHue Ayoumopuu Ne 114 — Jlabopamopuu Heopeanuyeckou Xumuu.
O6opynoBaHue 1a00paTOPUU:

Croubl — 13 .

Crynpa — 25 mwr.

Jocka — 1 .

[IITaTtuB — 3 wT.

BreitspxHOM mikad — 2 mir.

Cymibabiit mkad — 1 mrT.

Cnexrpodorometp — 1 miT.

[TnuTka >nekTpudeckas — 1 mir.

Kowmmnekt yueOHbIx MaTepuaioB — | miT.

ITpoexktop — 1 .

Kommnerorep — lmr.

JInnenznonHoe nporpaMMHoe odecneuenue: Microsoft Office 2013,
Microsoft Office Project 2013, Microsoft Office Visio 2013, Microsoft
Windows 10 Professional, Kaspersky Endpoint Security.

CBo0OoaHO pacnpocTpaHsemoe nporpaMMHoe odecrieuenue: Adobe
Reader, [Tnardgopma nucranimonnoro ooyuenust LMS Moodle, 7-zip, Google
Chrome, Notepad++, OpenOffice, Opera, Paint.NET, Scilab.

PacxonHbie MmaTepuarnsbl.

3.2. VYu4eOHO-MeTOgMYecKOe HW HHPOPpMALMOHHOE o0ecnevyeHHe
yueOHOro npeamera

OcHoBHas1 JIUTEpaTypAa:

1. INabpuensn, O.C. Xumwma. 10 xmacc. YriayOnéHHBIA YpOBEHb:
Yueonuk / O.C. Tabpumensn, W.I'. OctpoymoB, C.A. CmagkoB — Mocksa:
[Ipoceemenne, 2022. — 401 ¢. — ISBN 978-5-09-101665-9. — Pexxum noctyna
https://www.studentlibrary.ru/book/ISBNP97850910166591.html

2. ["abpuensy, O.C. Xumus. 11 knacc. YriayOn€éHHbIN ypoBEHb:
VYueonuk / O.C. I'abpuensu, W.I'. Octpoymos, C.A. Cnaaxos, A.H. JIEBkun —
Mockaa: IIpocsemienue, 2022. — 434 ¢. — ISBN 978-5-09-101666-6. — Pexum
JOCTyTa
https://www.studentlibrary.ru/book/ISBNP97850910166661.html

JonoiHUTeIbHAA JINTEpATypAa:

1. babkoB A.B., Xumus [DnekTpoHHBIH pecypc]: yueOHUK / A.B.
babkos, T.U. bapabanosa, B.A. Ilonkos - M.: I[DOTAP-Menua, 2015. - 352 c. -



ISBN 978-5-9704-6149-5 - Pexum JOCTyMa:
https://www.studentlibrary.ru/book/ISBN9785970461495.html

2. Bacunesckass E.M., Heoprannueckas xumusi [DIEKTPOHHBIN
pecypc]: yue6. mocobme / E.M. BacumeBckas, O.M. Ceuxo, T.JI. IlleBroBa -
Mumnck: PUIIO, 2015. - 248 c. - ISBN 978-985-503-488-0 - Pexxum moctyma:
http://www.studentlibrary.ru/book/ISBN9789855034880.html

3. Epoxun 1O. M. Xumusa g npodeccuid U CreUUaIbHOCTEN
TEXHUYECKOT0O W  €CTECTBEHHO- HAy4yHOro nmnpodwiei: ydeOHUK  Jyis
CTyI.yupexaenui cpen. mpod. oopazosanus / FO.M. Epoxun, U.b. KoBanesa. - 4-
e u3l., crep. - M.: I3narensckuii neHTp «Akagemusi», 2017. - 496 c.

IIporpamMHoe o0ecnieueHue U pecypcbl HHGPOPMAIUOHHO-
TeJJIeKOMMYHUKAIIMOHHOM ceTu « UHTEepHET»

DJIeKTPOHHO-0MOIMOTEYHbIE CHCTEMbI

1. DnextponHo-Oumbnmoreunas cucrema (OBC) OO0  «llomurexpecype»
«KoHcynbTanT cTyneHTa». MHoronpomibHbIl  00pa3oBaTeNbHBI  pecypc
«KOHCYBTaHT CTyJeHTa» SBISIETCS DJCKTPOHHOM OHMONMMOTEYHON CHUCTEMOIA,
MPEIOCTaBIAONIEH JOCTyn 4depe3 ceTh MHTepHeT K ydeOHOW nuTepatype u
JIOTIOTHUTETIFHBIM ~ MaTepuasiaM, MPHOOPETEHHBIM Ha OCHOBAaHHMU TIPSMBIX
JIOTOBOpPOB ¢ mpaBooOnamatensmu. Karamor comepkur OGonee 15 000
HAaUMEHOBaHMN w3maHuid. www.studentlibrary.ru. Perucrpamnusi ¢ KOMIBIOTEPOB
YHUBEPCUTETA.

2. DnexrtpoHHas 6ubmmoreynas cucrema [PRbooks. www.iprbookshop.ru

3. DnexrpoHHO-OnMOMmMoTeyHas cucteMa BOOK.ru https://book.ru

IIporpamMHoe odecnieyeHue

HanmenoBanue

Hasnauenue
MIPOrPaMMHOTO 00ECIICUCHUS

[Iporpamma jy1st MPOCMOTPA INEKTPOHHBIX
TOKYMEHTOB

Adobe Reader

Moodle | O6pa3oarensnsiit noptast PI'BOY BO «AI'Y»

Mozilla FireFox | Bpayzep

Google Chrome | Bpay3ep

7-zip | ApxuBatop

Microsoft Office 2013, | I[Taket oducHBIX mporpamm
Microsoft Office Project 2013,
Microsoft Office Visio 2013

Microsoft Windows 7 Professional | Omneparmonnas cucrtema

Kaspersky Endpoint Security | CpencTBo aHTUBHPYCHOM 3aIIIUTHI

CoBpeMeHHbIE IpoeccuoOHANTbHBIE 0a3bI JAHHbIX,



http://www.studentlibrary.ru/
https://book.ru/
http://www.iprbookshop.ru/
http://www.studentlibrary.ru/book/ISBN9789855034880.htm

HH(OpPMALMOHHBbIE CNIPABOYHbIE CHCTEMBI

YHuBepcagbHasg  cOpaBOYHO-MH(MOpMALMOHHAS  IOJHOTEKCTOBasg  0asa  MaHHBIX
neproandeckux nigaguii 000 «MBUC»

http://dlib.eastview.com

Hms nonvzosamens: AstrGU

Laponw: AstrGU

ONIEKTPOHHBIE  BEPCUM  NEPUOAUYECKUX  H3JaHUM, pa3MEIIEHHbIE Ha  cauTe
UH(QOPMALIMOHHBIX PECYPCOB
www.polpred.com

OnextpoHHbli kKatanor Hayunoit 6ubmuoreku AI'Y na 6aze MARK SQL HIIO «HMudopm-
CHCTEM»
https://library.asu.edu.ru/catalog/

OnekTpoHHbIN Katanor «Hayunsie xypHansl AI'Y»
https://journal.asu.edu.ru/

KopriopatuBHbIii MPOEKT AcCONHMAIMM PETHOHAIBHBIX OWOIMOTEYHBIX KOHCOPIIMYMOB
(APBUKOH) «MexpernonanpHas aHanuTuuyeckas pocnuch cratei» (MAPC) — cBonnas
0a3a JaHHBIX, COJAEpKaIlasl MOJHYI aHAIUTHYEeCKYl0 pocnuch 1800 Ha3BaHMIA KypHAIOB
M0 pa3HbIM OTpaciiIM 3HAHWM. YYACTHHKM TMPOEKTAa MPEIOCTaBISIOT JApPYyT JAPYTY
JNEKTPOHHBIE KOMHHM OTCKAaHMPOBAHHBIX CTaTell M3 KHUT, COOPHHUKOB, KYpPHAJIOB,
conepkamuxcs B (poHIax uX OMOTHOTEK.

http://mars.arbicon.ru

CrnpaBounas npasoBas cuctema Koncynbrantllnroc.

ConepxuTcst OrpOMHBIH MacCHUB CIHpPAaBOYHOW MPaBOBOW HHQOpPMALUHU, pOCCUiicKoe
¥ PETUOHAJPHOE 3aKOHOJATENLCTBO, CYACOHYI0 TPAaKTUKy, (UHAHCOBBIE | KaJpPOBHIC
KOHCYJIbTAllUM,  KOHCYJbTAllMM  JUId  OIO/KETHBIX  OpraHu3aluii, KOMMEHTapuu
3aKOHOJATEIbCTBA, (OPMBI JTOKYMEHTOB, TPOEKTHl HOPMATHBHBIX TIPABOBBIX aKTOB,
MEXyHapO/AHbIE IPABOBBIE aKThl, IPABOBbIE AKThl, TEXHUUECKHUE HOPMBI U TpaBUIIA.
http://www.consultant.ru

Pecypchbl uHpOPMAIIMOHHO-KOMMYHUKALMOHHOU ceTH « AHTEepHEeT»

Haumenosanue unmepnem-pecypca Csedenus o pecypce
Ennnoe oxHO mocTyna k 00pa3oBaTeIbHBIM pecypcam denepanbHbIA
http://window.edu.ru nopTan
MuHUCTEpPCTBO HayKH M BbICIIero oOpa3zoBanusi Poccuiickoii | (mpemocraBiseTcs
Oenepanuu CBOOO/IHBII 1OCTYI)

https://minobrnauki.gov.ru

MunucrepcerBo npocseuienus Poccuiickoit denepanuu
https://edu.gov.ru

®denepalibHOE areHTCTBO MO JenaM MooAexku (PocMonoaéxe)
https://fadm.gov.ru

®enepanbHas ciyxba 1Mo Hag30py B chepe 00pa3oBaHUS M HAYKH
(PocobpHanzop)
http://obrnadzor.gov.ru

NudopmMalMOHHO-aHAIUTUYECKUH  MOpPTall  rOCYJapCTBEHHOMN
nporpammel Poccniickoit denepanuu «JlocrymnHas cpena»
http://zhit-vmeste.ru

Poccuiickoe IBMkeHMe MIKOJIbHUKOB
https://pant.pd



https://library.asu.edu.ru/catalog/
http://www.polpred.com/
http://mars.arbicon.ru/
https://xn--d1axz.xn--p1ai/
http://zhit-vmeste.ru/
http://obrnadzor.gov.ru/
https://fadm.gov.ru/
https://edu.gov.ru/
https://minobrnauki.gov.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://journal.asu.edu.ru/
http://dlib.eastview.com/
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf




4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOI'O IPEJIMETA

Pe3ynbTaThl 00yyeHus

Kputepuu ouenkn
pe3yJabTaTOB 00y4YeHHs

MeTtoabl OlIEHKH
pe3yabTaToB
o0yueHust

Hepeqeﬂb 3H3HHﬁ, OCBAaMBACMBLIX B paMKax yqe6H0ro npeamMceTa:

MPEJICTABIICHHUS: 0 xuMHuueckol | Jlaet pa3BepHyTbhie U TOUHBIE YcrHbIi oripoc
COCTaBJIfIOIEH  €CTeCTBEHHOHAYYHOW | ompeseneHus, MIPUBOIUT [IpakTuueckas
KapTUHBI MHUPA, POJIb XUMUH B ITIO3HAHUH | IPUMEPHI,  HCIIOJNB3YET B MIpoBepKa
SBJICHUA TIPUPOABI, B (HOPMHUPOBAHWUU | OOBACHEHHUSAX (POpMaTHHBINA

MBIIUICHHUA W KYJIbTYPBI JUYHOCTH, €€ | A3BIK XUMUHU

(hyHKIIMOHATBHOM TPaMOTHOCTH,

HEOOXOAMMO TUTS penieHus

IMPAaKTHYCCKUX 3aa4 M DSKOJIOTMYCCKHU

000CHOBaHHOTO OTHOILIEHHSI K CBOEMY

3I0pOBBIO U IPUPOJHOM cpene

CUCTEMY XMMUYECKUX 3HAHUM, KoTOpas | [laeT pa3BepHyThIE U TOUHBIE KoMOuHnpOBaHHBIH
BKJTIOYAET: OCHOBOIIOJIATaIOIINE | OTPEAEICHHUS, TIPUBOIUT ormpoc
MOHSTHS, TEOpUU u 3aKOHBI, | MPUMEPBI, UCHOJB3YEeT B

3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3BIK | OOBSICHEHUSX (HOpMaibHBII

XUMHH, (PaKTOJIOTHYECKHUE CBEACHHS O | SI3BIK XUMHH

CBOICTBaxX, COCTaBe, IIOJNy4YEHHH U

Oe3onacHoM HCIIOJIb30BAaHUH

BaYKHEHIITNX HEOPTaHUYECKUX u

OpraHnM4yeCKux BEIIECTB B 6LITy u

MPAKTUYECKOMN AEeITEIbHOCTH YEI0BEKa

OCHOBHBIC MCTOABI HAYUYHOI'O IMO3HAHUA I[aeT Pa3BEPHYTHIC U TOUYHBIC TCCTI/IpOBaHI/Ie

BEIIECTB U SIBIICHUI
(mabmroteHue, M3MepeHue,
3KCIIEPUMEHT, MOJIETHPOBAHHE)

XUMHUYCCKHUX

OTIpeIeIICHHS, HPUBOJUT
IpUMEpBl,  HCHONB3YyeT B
00bsicHEeHHAX ~ (HOopMaNTbHBIN
SI3BIK XUMHUH

®poHTATBHBIN OITPOC

Ilepeuensb ymeHnmii, ocBaBaeMbIX B paMKax y4eOHOTO mpe

MCTa:

BBIABJIATL XAPAKTCPHLIC TMIPU3HAKU U
B3aMMOCBSI3b  HM3YUYCHHBIX  TOHSATHUH,
MIPAMEHATH COOTBETCTBYIOIINE TTOHSITH
IIPU OIIMCAaHUU CTPOCHUSI U CBOMICTB
HEOPraHMYECKUX U  OPraHMYECKHUX
BEIIECTB U UX IIPEBpaIlleHUH;

BBISIBJIATH B3aNMOCBA3b XHMHYCCKUX
3HAHUMI c MOHSATUSIMU u
MPEICTABICHUSMHI JPYTUX MPEIMETOB
Uit 6ojiee OCO3HAHHOTO TOHWMAHUS H
O6B$ICH€HI/I$I CYIITHOCTHU MAaTCpHaJIbHOTO
€IMHCTBA MUpa

ITokaseiBaeT BBICOKHUI
YpOBEHBb MPUMEHUMOCTH
TEOPETUUECKUX u
NPUKIIaHBIX ACTIEKTOB
XUMUYECKOH HayKH,
00BsICHSIET, WCTIONB3YS
COOTBETCTBYIOIILYIO

TEPMUHOJIOTHIO MOPSIIOK

JEHUCTBUN MpU NPOBEIECHUU
TOTO WM HHOIO OIIBITa,
BBITIOJTHEHUSA TOW WA HHOU
3aJ1a4un

[TucsMeHHbIN Ompoc

HCIONB30BaTh CHCTEMHBIE XMMHUYECKHE
3HAHUA TUTST 00BsICHEHHA u
IIPOrHO3UPOBAHUS ABJICHUH, HMEIOIIUX
€CTECTBEHHOHAYUYHYIO PUPOY;

HCITOJIH30BAaTh HaMEHOBAHUS
XUMHUYECKHUX COCIMHEHH I
MEXAYHAPOTHOTO COI03a

Hcnons3yer MpaBwiia
CHUCTEMATHYECKON

HOMEHKIIATYPBI u
TPUBUAIBHBIX Ha3BaHUM;
XUMHYIECKYIO CHMBOJIHKY JIJIST
COCTaBIICHHUS bopmyn
BCIIECTB. YMenue

Pabota no xaproukam
VYerHbIi onpoc




TEOPETHUECKON U MPUKIATHOW XUMUHU H
TpUBHAIBHBIC  HA3BaHWSI  BEIICCTB,
OTHOCAIIIUXCA K I/ISY‘ICHHBIM KJlaccaM
OpraHUYeCKUX HW  HEOPraHMYECKHUX
COCIUHCHHI;

HUCIIOJIb30BaTh XI/IMI/I‘-IeCKYIO CI/IMBOJII/IKy
TS COCTaBJICHHS dhopmyn
HEOPTaHUIEeCKHUX BEIIIECTB,
MOJICKYJISIPHBIX u CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAILICHHBIX "u
CKEJIETHBIX) (OpMyNT  OpraHMYECKUX
BCIICCTB

COCTABIIATh XHUMHYECKHUE
(hOpMYJTBI BETIIECTB.

COCTaBIIATb YPAaBHEHUS XHUMHUYECKUX
peakuuMid U pacKpbhIBaTh HMX CYLIHOCTH:
OKHUCIIMTEIIFHO-BOCCTAHOBUTEIBLHBIX
peakiuii  MOCPEJACTBOM  COCTaBJICHUS
3JICKTPOHHOTO OajaHca 3THX PEaKI[Hii;
peakiuii  WOHHOrO OOMEHa TyTeM
COCTaBJICHUSA uX TIOJTHEIX H
COKpAIllEHHbIX  HOHHBIX  YPaBHEHMHI;
peaxkuunii TUJIPOIU3a, peakuui
KOMILTIEKCOOOpa3oBaHusi (Ha TpuUMepe
TUJPOKCOKOMILIIEKCOB IIUHKA u
AIFOMMHUSA)

YMmeHue
ypaBHEHUS
peaKLuid.

3alIMChIBATh
XUMHWYCCKHUX

IIpaxkTuueckas
MpOBEpKaA

IMOATBCPXKIAATH XapaKTCpPHbIC
XUMHYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOLLMMU SKCIIEPUMEHTAMU U
3alUCSIMU  YPaBHEHUH  XMMHYECKHUX
peaxkuunii

ITokaseiBaeT BBICOKUI
YpOBEHb MPUMEHUMOCTHU
TEOPETHYECKUX u
MIPUKIIATHBIX aCTeKTOB
XUMUYECKOUN HayKH,
00BsCHSET, HCIIOB3Ys
COOTBETCTBYIOLIYIO

TEPMHHOJIOTHIO, MOPSAI0K
JeHCTBUH TpU IPOBEACHUH
TOT0O WM HHOTO OIBITa,
BBITIOJTHEHUA TOW WA HHOU

[TucsMeHHbIN Ompoc

3aJ1a4K
KJIaccu(UIUPOBaTh HEOPraHWYecKue U | YMeTb  KIacCU(pHUUIUPOBAThH MunuBuayanbHeIi
OpPraHMYECKHE BEIECTBA M XUMUYECKHE | HEOPTaHWYECKHUE u OTIpoC
peaKiuu, CaMOCTOSTEIBHO BBIOMpATH | OpraHMUYECKHe BellecTBa |
OCHOBAHMUSL u KpUTEPUU JUIs | XMMUYECKHUE peakuuu.
KJIaccUpUKaLuu n3ydaeMbix | Iloka3spiBaer BBICOKHMH
XUMHYECKUX OOBEKTOB; YPOBEHb MPUMEHUMOCTH
XapaKTEPHU30BaTh COCTaB U BaKHEWININE | TEOPETHUECKHUX U
CBOMCTBa BEILECTB, MPHUHAUICKAUX K | MPUKIATHBIX acCIeKTOB
ONpPENEICHHBIM KJIaccaM M TpyNNaM | XUMHYECKOH HayKH,
COEIMHEHHH; 00BsICHSET, HCIIOJIB3YsI
IIPUMEHATh 3HAaHUSA O COCTaBE U | COOTBETCTBYIOLIYIO
CBOMCTBax BEIECTB JUISL | TEPMHHOJIOTHIO MOPAOK
JKCIIEPUMEHTAILHOW IPOBEPKU THUIIOTE3 | NCUCTBUA MpU IPOBENCHUU
OTHOCHUTEIBHO 3aKOHOMEPHOCTEH | TOTO MM HHOIO  OIBITA,

MPOTEKaHMs] XUMHUYECKUX pPEakui u
MIPOTHO3UPOBAHUS BO3MOXKHOCTEH WX
OCYIIECTBIICHHS;

MNOATBCPKAATH Ha KOHKPCTHBIX

BBITIOJTHEHHUS TOW WIA WHOH
3a1a9u




IpUMepax  XapakTep  3aBHCHMOCTH
PEaKIIMOHHOM CITOCOOHOCTH
OPraHUYECKUX COECIMHEHHUH oT

KPaTHOCTH M THITA KOBAJICHTHOM CBS3U
(""wum""), B3aMHOTO BIIUSHHUS aTOMOB
" IT'pyHIl aTOMOB B MOJICKYJIaX; a TaKXKE
oT ocobeHHOCTEH peanuzanuu
pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS
peaxkiuin

XapaKTepHU30BaTh snekTpoHHoe | [loka3biBaeT BBICOKU I KomOuHMpOBaHHBIN
CTPOEHHE aTOMOB (B OCHOBHOM M | YPOBEHb MPUMEHUMOCTHU oTpoc
BO30Y)KICHHOM COCTOSHHHM) W WOHOB | TEOPETHIECKUX u

XUMHYECKUX IJIEMEHTOB | - 4 MeproJ0B | MPUKIATHBIX aCTeKTOB

Ilepuoanueckoi CHCTEMBI AMN. | xummueckon HAyKH,

MenneneeBa W WX  BaJICHTHBIE | OOBSCHSET, WCTIONB3YS

BO3MOYKHOCTH, HCITOJIB3YsI MOHATHA "s", | COOTBETCTBYIOIIYIO

"p", "d-anexTponHbie” opOuTany, | TepMHUHOIIOTHIO

SHEPreTHYECKUE YPOBHY;

OOBSCHITh 3aKOHOMEPHOCTH M3MEHEHHUS

CBOMCTB XHUMHYECKHX OJJIEMEHTOB H

o0pa3yeMbIX MMM COEAWHEHHH TIO0

TIeproiaM M rpynmnam

MMPOBOANTH pacueThl IO XHMHUYECKHM | 3aIUCHIBATh ypaBHEHUS Pemenne 3amau
(dopMynaM M ypaBHEHHSM XUMHUYECKHX | pEaKIlHy, MIPOU3BOANUTH

peaxuuit c UCIIOJb30BaHUEM | pacueTsl IO XHUMHUYECKUM

(m3nyecknx BenwmduH (Maccel, o0beMa | popMymaM W ypaBHEHHAM

ra3os, KOJINYEeCTBA BEIIIECTBA), | peaKiuil

XapaKTepHU3YIOLIUX BeIECTBa c

KOJIMYECTBEHHOU CTOPOHHI,

MMPOTHO3UPOBATh,  AHANU3WPOBaTh ¥ | PammoHampHOCTH u [IpakTrueckas
OIIEHHWBATh C TO3MIMN 3KOJOTMYECKOH | MPaBHJIBHOCTD BBITOTHEHHUS MpoBepKa

0€301acHOCTH TOCIEACTBUSI OBITOBOH U
IIPOU3BOACTBEHHOM JESATETbHOCTH
YeJI0BeKa, CBA3aHHOM C mepepaboTKOM
BEIIECTB; HCIOJIb30BaTh IOJy4YEHHBIE
3HaHUSA [ [PHUHATHA TPaMOTHBIX
pemieHnit  mpoOieM B CUTyaulusx,
CBSI3aHHBIX C XUMUEH;

CaMOCTOSATEIBHO IJIaHUPOBATH u
MIPOBOANTE XUMUYECKHI 3KCIIEPUMEHT C

OIIBITOB

cOOMIOIGHHEM  TIpaBUI  0E30MaCHOr0

oOpareHust c BEIICCTBAMU u

nabopaTOpHBIM o0opyIoBaHHEM,

hopMyTHpOBaTE TIENH HCCIIECIOBAHUSA,

MPEIOCTaBIsATh B pa3Iu4HON  (opme

pe3yabTaThl SKCIIEPUMEHTA,

aHANM3UPOBaTh H  OIEHWBAaTh WX

JIOCTOBEPHOCTB;

YMEHUHI OCYILECTBIATh | YMETh ocymecTBIATh | Pabora mo kapToukam
LIETICHANIPABIICHHBIN MOUCK XUMHUYECKON | IIeJICHANIPABICHHBIA  MOUCK YcTHBIM onpoc
nH(pOpPMAITIHU B Pa3IMYHbIX HCTOYHHUKAX, | XUMUYECKON WHOOpMAIN B

KPUTHIECKU AHATM3UPOBATH | PA3IUIHBIX HCTOYHHKAX,

XUMUYECKYIO WHGOPMAIINIO, | KPUTUYECKH aHAJIH3UPOBATh

nepepa6aTLIBaTL €C M HCIOJIB30BAaTh B

XUMHUYECKYI0 WHGOpPMAIIHIO,




COOTBETCTBHU C MOCTaBJICHHOHN y4eOHOH | mepepabaThIBaTh ee u

3amade UCIOJIb30BAaTh B
COOTBETCTBUHU c
MIOCTaBJICHHOM yueOHOM
3aaue

[Ipu HeoOxomumocTH paboyas mporpamMma y4eOHOrO TIpeIMeTa MOXKET OBITh
aZlaliTupoBaHa JJIsd 06eCHe‘-IeHI/ISI O6p8.30BaTeHLHOI‘O nponecca HWHBAIMIAOB HW JiMI C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0OPOBbBsI, B TOM YHCIIE /ISl JUCTAHIIMOHHOTO OOYYCHHUSI.
s aToro tpeGyercs 3asBICHHUE CTYJEHTa (€ro 3aKOHHOTO MPEACTABUTEINSA) U 3aKIIIOYCHUE
MICUXOJIOTO-MeAnKO-Tieaarornueckoit komuccuu (IIMIIK).
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