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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
crnennanbHocT 44.02.02 IlpenogaBaHue B HaYaIbHBIX KJIACCAX.

VYueOubiii  npeamer — «XUMHUS» ~ OTHOCHTCS K 00sI3aT€IbHOM  4acTu
00111e00pa30BaTEIbHOTO TUKJIA.

1.2. eab u nJIaHUPyeMble Pe3yJibTAThl 0CBOEHHSI Y4e0OHOI0 IpeaMeTa:

Conepxanue yuyeOHOro mpeamera «XWMHs» HaMpaBiIeHO Ha JOCTHXKEHHUE
CIEIYIOIINX LETICH:

— (QopMupoBaHue y 00ydJaIOMUXCS YMEHHS OICHUBATh 3HAYUMOCTh XUMUYECKOTO
3HAHUS JIS1 K&KJIOTO YeJIOBEKa;

— (QopMupoBaHue y oOydaromMXCA IEIOCTHOTO MPEJCTABICHUS O MUPE U PO
XUMHUH B CO3JJaHUHU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA; YMEHHUS
OOBSACHATH OOBEKTHI U MPOIECCHI OKPYKAIONICH JEHCTBUTEIHLHOCTH: IPUPOTHOM,
COLMAIIBHOM, KYyJbTYPHOM, TEXHUYECKOM CpPEeAbl, — HCIOIB3Ys I 3TOrO
XUMUYECKUE 3HAHUS;

— pa3BUTHE Yy OOYYaIOIIMXCS YMEHUW pasznuyaTh (DaKTbl U OLIEHKHU, CPAaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUIETh X CBSI3b C KPUTEPUAMH OLIEHOK U CBSI3b KPUTEPHUEB C
OTIPEJICIICHHOW CHUCTEMOM IIEHHOCTeH, (OpMyIHpoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO IMO3UIIHIO;

— mpuobpeTreHrne 00yJarOIIMMUCS OIBITA PAa3HOOOPA3HOU JEATETHHOCTH, TTO3HAHUS
¥ CaMOIIO3HAHMS; KIFOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE IS
pPa3JIMYHBIX BUJOB JEATEILHOCTU (HABBIKOB pEIICHUS TMpoOJieM, MNPUHITHS
pelieHuii, moucka, aHaiauza U o0paboTKM WHGOpPMAIMU, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB H3MEPEHMM, COTPYIHUYECTBA, OE30MACHOTr0 OOpalleHUs C
BEI[ECTBAMHU B IIOBCEIHEBHON KU3HH).

OcBoeHME coJiepKaHns YISOHOTO TIpeaAMeTa « Xumusy o0ecriednBaeT JOCTHKEHNE
CTYJI€HTaMU CJIEAYIOIIUX Pe3yJIbTaTOB:
Juunocmmuwvix

JIP 2. TIposBasromuii akTHBHYIO TPaKIAHCKYIO TO3UIMIO Ha OCHOBE YBAKEHHs 3aKOHA U
IIPABOIOPAJIKA, NTPaB U CBOOOJ COTpak[aH, YBaXKEHUS K UCTOPUUECKOMY U KyJIbTYPHOMY HACIEIUIO
Poccun. Oco3HaHHO M JAEATENBHO BBIPAKAIOUIMM HENpHUATHE TUCKPUMHUHAIMKM B OOIIECTBE 110
COLIMAJIbHBIM, HAI[MOHAJIbHBIM, PEIUTHO3HBIM IPU3HAKAM; 3KCTPEMHU3Ma, TEPPOpU3Ma, KOPPYIILHUH,
AQHTUIOCYJIapCTBEHHOM nesATenbHOCTH. OO0safaonuil ONbITOM TIpakKJaHCKON COLMAIbHO 3HAYMMOM
JEeSATENIbHOCTH (B CTYJAEHYECKOM  CaMOYIIpaBJIIEHHWH,  JOOPOBOJIBYECTBE,  IKOJOTUYECKUX,
NPUPOJAOOXPAHHBIX, BOEHHO-NATPHOTHUECKUX M Jp. OOBEJUHEHUAX, aKIMAX, MporpaMmax).
[Tpunumaromuii  pons wu30uparTens W yYacTHHKA OOIIECTBEHHBIX OTHOIICHHM, CBSI3aHHBIX C
B3aMMO/ICHICTBUEM C HApPOAHBIMU N30paHHUKAMU;

JIP 4 TlposBastonumii ¥ AeMOHCTPUPYIOIIMA yBaKEHHE K TPYAy 4YeEIOBEKa, OCO3HAIOLINM
IIEHHOCTh COOCTBEHHOTO TPy/a U TpyJa APYTUX JtoJieid. DKOHOMUYECKH aKTHBHBIN, OpPUCHTUPOBAHHBIIN
Ha OCO3HAHHBIN BHIOOP cdepbl MPoPecCHOHATBHON HEATENBHOCTH C yYETOM JUYHBIX JKU3HEHHBIX
IUTAHOB, MOTPEeOHOCTEN CBOEH CeMbU, pOCCUICKOT0 00111ecTBa. Bripaxkaromuii 0cO3HaHHYIO FTOTOBHOCTh



K MOJYYEHHIO NMPO(EeCcCHOHAIBHOr0 00pa30BaHus, K HENPEPhIBHOMY O0Pa30BaHUIO B TEUCHHE KU3HU
JleMOHCTpUpYIOIMH  MO3UTUBHOE OTHOIIEHHWE K  PEryJUpPOBAHUI0 TPYAOBBIX  OTHOIICHHI.
OpueHTHPOBAaHHBIA Ha caMO0Opa3oBaHKUE U MPO(ECCHOHANBHYIO MEPENOArOTOBKY B YCIOBUSAX CMEHBI
TEXHOJIOTMYECKOr0 YKJIa/1a ¥ COMYyTCTBYIOIIMX COLMAIbHBIX epeMeH. CTpeMsiuiics K pOpMUPOBAHUIO
B CETEBOI1 cpeJie TMYHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO «IIH(PPOBOTO CIIEAA».

JIP 6 OpuenrupoBannbiii Ha TPO(GECCHOHANBHBIE TOCTHKEHHS, AEATENLHO BBHIPAKAFOLINM

MO3HaBaTeJIbHbIE HHTEPECHI C YIETOM CBOMX CIOCOOHOCTEH, 00pa3oBaTeIbHOT0 U MPOo(ecCHOHAIbHOTO
MapuipyTa, BHIOpaHHOH KBaJIN(UKAIIUH.

JIP 10 BepexnuBo oTHOCAIMIACA K TPUPOAHOMY HACIEAUIO CTPAHBI U MMPA, TPOSBISIOMINM
c(OpPMUPOBAHHOCTh JKOJOTMYECKONW KyJIbTypbl Ha OCHOBE IIOHMMAaHUSl BIMSHHS COIHAJIbHBIX,
HSKOHOMHYECKUX M TPO(hecCHOHANTBHO-TTPOU3BOJICTBEHHBIX IPOLIECCOB HA OKPYXKAIOIIYI0 Cpemdy.
Bripaxkaronuii  AesiTeIbHOE HENPUSTHE JCUCTBUM, NMPUHOCAIIMX Bpel NPUPOJIE, PACIO3HAOLIUN
OMACHOCTH CpeIbl OOWTaHUs, NPEAYNPEKNAIONINNA PUCKOBAHHOE IIOBEJCHHE JPYIHX TpaxkIaH,
MOMYJISIPU3UPYIOMINNA CIOCOOBI COXpPAaHEHUs MaMSITHUKOB MPHUPOJbI CTPaHbI, PETHOHA, TEPPUTOPUH,
MIOCEJICHUS], BKIIFOUCHHBIH B 00IIeCTBEHHBIC MHUITUATHBEI, HAIIPABJICHHBIC Ha 3a00Ty O HUX.

JIP 14. JleMOHCTpUPYIOIIHNIA HABBIKA aHAM3a M MHTEPHpPETANA MHPOPMAIMN U3 Pa3IMYHBIX
HMCTOYHHUKOB C Y4€TOM HOPMATHBHO-IIPABOBBIX HOPM.

JIP 15. JleMOHCTpUpYIOIIHUIA TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHUIO, B TOM YHCIIEC
€caMo0OOpa30BaHNI0, HAa NPOTSIKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOILIEHHWE K HEIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEIIHOM MpodeccrnoHalbHOM U 001IECTBEHHON AESITETbHOCTH.

Memanpeomemublx

MIIP 1. OcyuiecTBasiTh KOMMYHHUKAIIMU BO BCEX c(hepax KU3HU.

MIIP 2. BriOupath TEMATUKy U METOJIbI COBMECTHBIX JCUCTBUI C y4ETOM OOIINX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA.

MIIP 3. IlpennaraTe HOBBIE MPOEKTHI, OLICHUBATh UJEHU C MO3UIMA HOBU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH.

MIIP 4. CaMOCTOATENbHO OCYIIECTBIATh I03HABATEIBHYIO JEATEIbHOCTb,
BBISIBIISITh  NIPOOJIEMBI, CTaBUTh H  (POpMyIHpOBaTh COOCTBEHHBIE 3a7auyd B
o0pa30BaTeIbHON JIEATETLHOCTH U )KU3HEHHBIX CUTYaIIHSIX.

npeomemmuulx

IMP 1. ChopMupoBaHHOCTh MPEACTABICHUNH O MECT€ XHMHH B COBPEMEHHOM
HAay4YHOU KapTUHE MUPA;

IIP 2. [Tonnmanue poau XuMuu B (GOPMUPOBAHUU KPYTro30pa U (PyHKIIHOHATHHON
IrPaMOTHOCTH Y€JIOBEKA JJISI PEIIEHUS] TPAKTUYECKUX 3a/1a4;

IIP 3. BrnageHue OCHOBOMOJIATAIOIIMMU XHUMUYECKHMU TOHSITUAMU, TECOPUSIMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMU;

IIP 4. YBepeHHOE NOJb30BAHNE XUMUYECKONM TEPMUHOJIOTHEN U CUMBOJIMKOW;

IIP 5. Biajgenue OCHOBHBIMM METOJaMU HAYYHOI'O TTO3HAHMUS, UCTI0JIb3YEMbIMU B
XUMHUHU: HAONIOJICHHEM, OIKMCAaHUEM, HW3MEPEHHEM, OSKCIEPUMEHTOM; YMEHHE
00pabaTbiBaTh, 00BICHITH PE3YyJIbTAThI POBEJCHHBIX OMBITOB U JENIaTh BHIBOIBI;

ITP 6. ['0TOBHOCTH U CITIOCOOHOCTH MPUMEHSTH METOJIbI TIO3HAHUS TIPHU PEIICHUU
IIPAKTUYECKUX 3a/aY;

IIP 7. CdhopMHUpPOBAaHHOCTh YMEHHS JaBaTh KOJIMYCCTBEHHBIC OICHKH U
MIPOU3BOIUTH PACUETHI 10 XUMHUUIECKUM (HOpMyJIaM B YPaBHEHUSIM;

IIP 8. BnageHue npaBuwiIaMM TEXHHUKM O€30MACHOCTA MPU HUCHOJb30BAaHUU
XMMHUYECKUX BEILIECTB;



IIP 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITMH IO OTHOIICHUIO K XUMHUYIECKON
uHpOpMaIUH, MOIyYaeMON U3 Pa3HbIX HCTOUHUKOB.

P 10. CdopmupoBaHHOCTH YMEHUH YCTaHABIMBATH MPUHAMICIKHOCTH
W3YUYCHHBIX HEOPraHWMYECKUX M OPTaHMYECKHUX BEIIECTB K OIPEIEICHHBIM KiaccaM U
IpyIIIaM COEUHEHNN, XapaKTEPU30BaTh UX COCTAB U BAKHEWIIINE CBOKCTBA; ONPEAEIATh
BUJIbI XUMUYECKUX CBA3€H (KOBAJIEHTHAs, MOHHAs, METAILINYECKas, BOJIOPOHAS ), TUIIBI
KPUCTAJNIMYECKHUX PEIIETOK BEIIEeCTB; KIacCU(PUIMPOBATh XUMHUUECKUE PEAKIINH;

IIP 11. CpopmMupoBaHHOCTh YMEHUI IUIAHUPOBATh U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TpEeBpalEHUs] OPraHMYECKUX BEIECTB IMPU HArpeBaHUHU, MOJTyUYEHUE
ATUJIEHA W HU3YyYEHHUE €ro CBOICTB, KAUECTBEHHBIC PEAaKLMU HA aJIbJETH]IbI, Kpaxmal,
YKCYCHYIO KUCIIOTY; JA€HaTypalus OEIKOB IPU HArpEBaHUU, LIBETHBIE PEAKIMN OEIIKOB;
OPOBOAUTH pEaKLUUU HOHHOIO OOMEHa, ONpeleNsiTh Cpeldy BOJIHBIX pPAacTBOPOB,
KayeCTBEHHbIE peaKIMU Ha CcyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHHUSI; pelIaTh SKCIIEpUMEHTANIbHBIE 33/1aun 110 TeMaM "Metamibl" u "HemeTamisl") B
COOTBETCTBHH C MPaBHJIaMU TEXHUKH O€30MacHOCTH MpU OOpallleHUuH C BEIeCTBaMU U
7a00paTOpHbIM  O0OpYJIOBAaHHEM;  NPEACTABISATH  PE3yJbTaThl  XUMHYECKOTO
JKCIIepUMEHTa B (OpMe 3aluCU ypaBHEHUH COOTBETCTBYIOLIMX pEaKIUl U
(bOopMyIMpPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

IMP 12. CdopmMupoBaHHOCTh YMEHHH C€OOJIOAATh NpaBUia HSKOJIOTHUYECKU
1€J1€CO00pa3HOr0 MOBEACHHS B OBITY U TPYJIOBOM AESATEIBHOCTU B LIENIAX COXPAaHEHUS
CBOEr0 3JI0POBbS W OKpYXKAlOLIEW MPUPOJHONW CpPEAbl; YUYHUTHIBATH OMACHOCTh
BO3JICMCTBUSI HA JKHUBBIE OPraHW3Mbl ONPEACIICHHBIX BEMIECTB, IMOHUMAsi CMBbICI
MOKa3aTelIs MPEICIbHON JONYCTUMON KOHIIEHTPAIUH;

IIP 13. Jlns oOydarommxcs C OTPaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI:
c(OPMUPOBAHHOCTh YMEHMsI MPUMEHSTHh 3HAHHS OO0 OCHOBHBIX JOCTYIHBIX METOAAX
MO3HAHUS BEILECTB U XUMUYECKUX SIBJICHUI

B pe3ynbpTaTe 0CBOCHUS TUCHUIIMHBI 00YYaOIUNCS JOJIKEH YMemb:

— BBISBJIATH XapaKTePHbIE MPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX MTOHATUH, TPUMEHSITh
COOTBETCTBYIOIIUE MOHSATHS IPU OMTUCAHUH CTPOEHHS U CBOMCTB HEOPTaHUYECKHUX U
OpraHUYECKUX BELIECTB U UX MPEBPAILLICHUII;

— BBIIBJISTh B3aMMOCBSI3b XMMUYECKHX 3HAHMHM C MOHATUSAMH WU MPEACTABICHUSIMU
JPYrUX NPEeaIMETOB JUIsi 00Jiee OCO3HAHHOTO MOHUMAHUS U OOBSCHEHHUS CYLIHOCTH
MaTepUaJIbHOIO €IUHCTBA MUPA;

— HCHOJb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS 111 OOBSICHEHUS U POTHO3UPOBAHUS
SBJICHUH, UMEIOIINX €CTECTBEHHOHAYYHYIO IIPUPOY;

— UCIIOJIb30BaTh HAMMEHOBAHMS XUMHUYECKUX COEAUHEHHU MEXIYyHApOIHOI'O COKO3a
TEOPETUYECKOW M TMPUKIAJAHOW XUMUM WM TPUBHAIBHBIE HA3BAaHUS BEILECTB,
OTHOCSIIIUXCS K M3YYEHHBIM KJaccaM OpraHWYEeCKUX U HEOPraHMYECKUX
COCJIMHCHMU;

— HCIIOJIb30BAaTh XMMHUYECKYIO CUMBOJIUKY I COCTaBJIEHUS (POPMYJI HEOPTraHUUECKUX
BELIECTB, MOJEKYJSIPHBIX W CTPYKTYpHBIX (Pa3BEpHYTHIX, COKPAIICHHBIX U
CKEJIETHBIX) (hOPMYJT OPTraHUYECKUX BEIIECTB,;

— COCTaBJISAITb YPAaBHEHUS XWMHMUYECKHMX PEAKIU W PACKpbIBaTh HMX CYIIHOCTH:
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKLUUH  IOCPEACTBOM  COCTaBIICHHUS



AJIEKTPOHHOTO OanmaHca »d3TUX peakIMil; peakuii HOHHOTO OOMEHa MyTeM
COCTaBJICHHUSI MX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUIT; peaklMil TUIpoJIn3a,
peakuuii KOMIUIEKCOOOpa3oBaHusl (Ha MpPUMEPE THIPOKCOKOMIUIEKCOB IMHKA H
ATIOMUHUSA);

MOATBEPKAaTh XapaKTEpPHbIE XMMUUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMU
HKCIEPUMEHTAMHU M 3AMUCSIMU YPABHEHUN XUMUYECKUX PEAKIIUI;
KJ1acCu(UIIMPOBATh HEOPTAHMUYECKHE W OPTaHMYECKHE BEIIECTBA M XUMHUYECKUE
peaKkIuu, CaMOCTOSATENIbHO BHIOMPATh OCHOBAHUSI U KPUTEPUH JJIsSI KJIacCUuPUKAIIU
U3Y4aeMbIX XUMUYECKUX 0OBHEKTOB;

XapaKTeprU30BaTh COCTAB M Ba)KHEWINHME CBOWCTBA BEIIECTB, NMPUHAMICKAIIUX K
ONpEeICJICHHBIM KJIaccaM U IpyIaM COeANHEHUN;

NPUMEHSTh 3HAHHUS O COCTAaB€ M CBOWCTBAX BEMIECTB ISl 3KCIEPUMEHTAIBHOM
MPOBEPKU TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUYECKUX
peaklMii U MPOTrHO3UPOBAHUS BOBMOKHOCTEHN X OCYIIECTBICHUS;

NOATBEPKAaTh HA KOHKPETHBIX MPUMEpPAX XapaKTep 3aBUCUMOCTH PEAKIIMOHHOU
CIIOCOOHOCTH OPTraHUYECKUX COEAUHEHUN OT KPATHOCTU U TUIA KOBAJIEHTHOMN CBSI3U
(""m" "), B3aMMHOIO BJIMSHUS aTOMOB U IPYNI aTOMOB B MOJIEKYJAX; a TAKXKE OT
0COOEHHOCTEN peann3aluy pa3aIuyHbIX MEXaHU3MOB IPOTEKAHUS PEeaKIUi;
XapaKTEepHU30BaTh AJNEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM M BO30YXIECHHOM
COCTOSIHMM) W HWOHOB XMMHUYECKHUX dJieMeHTOB 1 - 4 mepuonoB Ilepuoamyeckoit
cuctemsbl JI.1. MeHeneeBa U UX BAJICHTHBIC BO3MOXKHOCTH, UCIIOJIB3YsI HOHATHS "'s",
"p", "d-anexTpoHHbIe" OpOUTANH, PHEPTETUIECKUE YPOBHU;

MPOBOJUTH PacUeThl MO XUMHUUYECKUM (opMynaM M YPaBHEHUSIM XUMHUUYECKUX
peakiuii C HUCMOJb30BaHWEeM (U3WYECKUX BEIMYUH (Macchl, OOBbeMa Ta3o0B,
KOJIMYECTBA BEIIECTBA), XapaKTEPHU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKUX DIJIEMEHTOB U
00pa3yemMbIX UMHU COCIMHEHUH 10 IEPUOIAM U TPYyIIIIaM;

IPOrHO3UPOBATh, AHAJIM3UPOBaTh U OLIEHMBATh C TO3UMUUN SKOJIOTMUECKOU
0€30MacHOCTH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKa,
CBS3aHHOM C mepepabOTKON BEIIEeCTB; HMCIOJb30BaTh IOJYYECHHbIE 3HAHMS IS
NPUHATHUS TPAMOTHBIX PEIICHUN MTPOOJIEM B CUTYAIIHIX, CBSI3aHHBIX C XUMHUEH;
CaMOCTOSITENIbHO IJIAHUPOBATh M MPOBOAUTH XUMHUYECKUH HSKCIEPUMEHT C
coOmro/IeHneM MpaBuil 0€30MacHOro OOpalleHusi ¢ BEUleCTBaMU U J1a0OpaTOPHBIM
o0opyaoBaHueM, GOpMyIHPOBATH 1IEJIU UCCIIEI0BAHUS, IPEIOCTABIAThH B PA3INYHOM
dbopmMe pe3ynbTaThl FKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATH WX JIOCTOBEPHOCTD;
YMEHUN OCYIIECTBISATh II€JICHANIPABICHHBIM TMOUCK XUMHUYECKON WHMOpMaIuu B
Pa3TUYHBIX WCTOYHHUKAX, KPUTHYECKH aHATU3UPOBATH XUMUUYECKYI0 MH(HOPMAIIHIO,
nepepadbaThiBaTh €€ W HUCIOJIb30BaTh B COOTBETCTBUU C INOCTaBICHHOW y4eOHOM
3a/1a4ei.

B pe3ynbTaTe 0cBOCHUS TUCUUILIMHBI 00YYaIOIUNACS JOJIKEH 3HAMD
NPEACTABICHUS: O XHMHYECKOM COCTABJISIOIIEN €CTECTBEHHOHAYYHOU KapTUHBI
MUpa, POJIb XUMUU B MMO3HAHUU SIBICHUW MPUPOJIbI, B OPMHUPOBAHNUN MBIIUICHUS U
KyJIbTYpPhl JUYHOCTH, €€ (YHKIHUOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM s



pEelIeHUs] MPAKTUYECKUX 3a7ad M JKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3[I0POBBIO U MIPUPOTHOU CpEIE;

— CHCTEMYy XHMHYECKHX 3HAHHH, KOTOpPas BKJIIOYACT: OCHOBOIOJIATAIONIUE TIOHSTHSI,
TEOPUU W  3aKOHBI, 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU  SI3BIK  XUMUH,
(aKTOIOTUYECKUE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUU H OE30TacHOM
UCTIOJh30BAaHUH BOKHEUIITNX HEOPTAaHWMUYECKUX M OPTaHUYECKUX BEHIECTB B OBITY U
MIPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa,

— OCHOBHBICE METOJbl HAYYHOTO TIIO3HAHHS BEMIECTB W XHUMHYCCKUX SBJICHHUU
(HabnrogeHue, u3MEpPeHue, IKCIEPUMEHT, MOJICIIUPOBAHUE).

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0bem yueOHOI JUCHUILIUHBI, BUbI Y4eOHOIl pad0ThHI U MPOMEKYTOYHOI

arrecTanumn
Bua yueOHoi# padoThI s OO
O0BeM QUCHMILIMHEI B aKaJEMUYECKHUX Yacax 46
KonrakTHas paboTa 00yyaromuxcs ¢ npenojaBareiemM 46
(Bcero), B TOM 4HCJIe:
- 3aHSTUSA JICKUUOHHOTO THUIIA, B TOM YHCIIE: 23
- MPaKTUYECKasi NOArOTOBKA (€CJId MPETyCMOTPEHA) 0
- 3aHATUS CEMUHAPCKOT0O TUIA (CEMUHAPbI, IPAKTUYECKUE 23
3aHSTHS, JJA0OPATOPHBIE 3aHATHS), B TOM YHCJIE:
- MPaKTUYECKasi MOArOTOBKA (€CJId MPETyCMOTPEHA) 0
- B XOJIe TOATOTOBKH U 3aIlIUThl HHAWBUAYAJIBHOTO MPOEKTa 0
- KOHCYJIbTAIIMS -
- MPOMEKYTOYHAs aTTECTALMSI IO TUCIUILINHE -
CamocrosiTenbHas paboTa 00ydJaroImuxcs -
dopma MpoMEKyTOYHON aTTecTalluu 00y4YaroIerocs JuddepeHunpoBaHHbIHI
(3auet/3K3aMeH), cemecTp (bl) 3a4eT

2 ceMecTp




2.2 TeMaTHYeCKHUIl IUIAH U COJiePKAHNE YUeOHOr0 mpeaMeTa « XMMHUs)

HaumenoBanue Conep:xanue yd4eOHOro MaTepuasa u ¢GopMbl OPraHU3alUM JesTeILHOCTH 00yUalomuxcs Oo0bemM, ak.u/ Konsl
pa3fesnoB U TeM B TOM YHCJIe B | KOMIETeHUHH 1
dopme JIMYHOCTHBIX
NpaKTHYecKoii pe3yJbTaTOB
MOJArO0TOBKH, vy,
aK.4. ¢popmupoBanuio
KOTOPBIX
crnoco0cTByeT
3JIeMEeHT
NPOrpaMMbl
1 2 3 4
PA3JIEJI 1.
Opranuyeckasi Xummusi
Tema 1.1. Ilpeamer Coaepxanue yueOHOro MaTepuasia 2 JIP 2, JIP 4, JIP
OPraHU4eCcKOil XMMHH. [lpeameT u 3HAUYEHHE OPraHUYECKOW XHWMHH, NpEACTaBIEHHE O MHOTOOOpa3HH OpPraHHMYECKHX 6, JIP 10, JIP 14,
Teopusi XMMHY€CKOr0 COETMHEHUH. JIP 15

CTPOEHH S OPTaHUYeCKHX
COeIHHEHU M

DNEeKTPOHHOE CTPOCHHE aToMa YTJepojaa: OCHOBHOE W BO30OYXKIAEHHOE COCTOSHHWSA. BajeHTHBIE
BO3MOYKHOCTH aToMa yrjiepoaa. XHUMHYecKas CBsI3b B OpPraHMYECKUX COEIUHEHUAX. THIIBI
ruOpuan3aluy aTOMHBIX OpOMTajel yriaeponga. MexaHu3Mbl 0Opa30BaHUSl KOBAJICHTHOW CBSI3H
(0OMEHHBIN M TOHOPHO-AKIENITOPHBIH ). THITEI TepeKphIBAaHUS aTOMHBIX OPOHTAJICH: G- U T-CBS3H.
OpnuHapHasi, ABOMHAs W TpoliHas cBs3b. CrocoOBl pa3phiBa CBsI3E B MOJIEKYJIaX OPraHHYECKHX
BemiecTB. [loHsiTHE 0 CBOOOAHOM panuKaiie, Hykieoduie 1 31eKTpodue.

Teopus cTpoeHHs OpraHuyeckux coenuHeHud A. M. ByTiepoBa v COBpeMEHHbBIE IIPEICTABICHUS
0 CTPYKType MOJIeKyJl. 3HaUeHUE TEOPUH CTPOCHUSI OPTaHNIECKUX COSAMHEHUH.

MonekynspHble ¥ CTpYKTypHble Gopmysibl. CTpyKTypHBIE (OpPMYJNBI  pa3iIUYHBIX BHJOB:
pa3BEpHYyTasl, COKpamEHHas!, CKEIeTHas.

Nzomepus. Bunbl uzomepun: CTpyKTypHasi, MpOCTPaHCTBEHHAS!.

OnexTpoHHbIE PGEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHH (MHAYKTHUBHBIA U ME30MEPHBIN
3 PEKThI).

IIpeacraBnenue o knaccupuKauy opraHnyeckux BemecTs. [lonsaTue o pyHKIMOHAIBHON rpymIe.
I'omonorus. 'omonornyeckue psiabl.

Cuctematnueckas Homenkiarypa (IUPAC) opraHnyeckux coeIMHEHUH W TPUBHAJIbHBIC Ha3BaHUS
OTIENbHBIX IPEACTaBUTEIICH.

Oco0CHHOCTH W KJIacCH(UKAITS OpPTraHWYCCKUX peakiui. OKHCIUTETHHO-BOCCTAHOBUTEIBHEIC
peaxIy B OpraHMYeCKOW XUMHUHU.




B ToM 4nciIe NpaKTHYeCKUX 3aHATHH (J1a00pPaTOPHBIX 3aHATHIN)
Ipakrtnueckoe 3anaTue 1: Kiaccudukanms ©W HOMEHKIATYpa, H30MEpPUS OPTraHHYECKHX
COCIMHEHUM.

Tema 1.2. [lpeaenbHbie
yIJIeBOAOPOIbI —
AJIKAaHBI, IUKJI0AJKAHBI

Copep:xxanne yaeOHOro MaTepuajia

Ankanpl. 'oMoOJIOTHUECKHMHA psI aldKaHOB, oOmIas ¢opMyia, HOMEHKIATypa U H30MEpHS.
DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN ANKAHOB, Sp -TMOPHAM3AIUS ATOMHBIX
opbuTaneii yrinepoaa, o-cBsizb. Kongopmepoi. Duznueckue CBOWCTBA ANKAHOB.

XUMHUYECKHE CBOWCTBA aJKaHOB: PEAKUUW 3aMELIEHUs, H30MEpHU3aLUH, JETHAPUPOBAHMUS,
IUKITN3AIHH, THPOJIN3a, KPEeKUHTa, TOpeHus. [Ipedcmasnenue o mexanuzme peakyuii paouKaibHoO20
3ameueHus.

Haxoxnenue B npuponae. CriocoObl MoTy4eHus: 1 MPUMEHEHNE alIKaHOB.

Hukmoankanel. OOmas Qopmyna, HOMEHKIAaTypa U m3oMmepus. OCOOCHHOCTH CTPOCHWS
Y XUMHYECKHX CBOMCTB MallblX (IUKJIONPONaH, UUKIOOyTaH) W OOBIMHBIX (UMKJIIOMEHTaH,
LUKJIOTEKCaH) HUKIoankaHoB. CrocoObl MOMyYeHHs ¥ IPUMEHEHHE [IUKI0aTKAHOB.

B ToM 4yMciie npakTHYEeCKUX 3aHATHI (1a00pPaTOPHBIX 3aHSATHIA)

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

IIpakTnueckoe 3ansiTue 3: Perenue 3anay o teMe «AJIKaHbD».

IIpakTnueckoe 3ausTHe 4: BeinoiaHeHue ynpaxHeHu o teme «L{ukinoaakaHbDy.

IIpakTHyeckoe 3anaTHE 5: Penienue 3a1a4 no teMe «l{ukinoankanb.

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

Tema 1.3.
HenpenejbHbie
YIJ1€BOAOPOJbI: ATKEHBI,
aJIKa/IMeHbl, ATKUHbI

Conep:xanue y4yeOHOro MaTepuasia

Ankenbl. ['oMonormueckuid psig ankeHoOB, oOmas QopMmyna, HOMEHKIATypa. OJEKTPOHHOE
Y IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKEHOB, sp’-TUOpMAM3ALMsA aTOMHBIX oOpOuTaseit
yraepona, o- u T -cBa3u. CTPYKTypHas U reoMeTpudeckas (yuc-mpauc-) nzomepusi. Ouzmueckne
CBOMCTBA aJIKEHOB.

XYMHYeCKHe CBOMCTBA: PeaKLMY IPUCOEANHEHN, 3aMEILEHUS B 0-TI0JI0KEHUE ITPU IBOMHOM CBA3H,
MONTUMEPHU3AllNN W OKHUCIeHUs. [Ipedcmasnenue o mexanusme peakyuu 31eKmpopuibHO20
npucoeounenus. IlpaBuno MapkoBHHKOBa. KaduecTBeHHBIE peaKIiy Ha TBOMHYIO CBSI3b.

CriocoObl IOTy4eHUs ¥ IPUMECHEHHE aJIKEHOB.

Anxanuensl. Kinaccudukanms ankanueHOB (CONPSHKEHHBIC, W30JHPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHUS 1 XUMUIECKUX CBONCTB CONPKEHHBIX TUSHOB,

1,2- wu 1, 4-npucoeaunenne. [lomumepuzanus conpsokEHHBIX aueHOB. CrocoObl TOTyYeHUS
Y IPUMEHECHHE aJIKaJUCHOB.

Anxuabl. ['oMomornyeckwii psii amkWHOB, oOmas ¢opMyia, HOMEHKIATypa U H30MEpUS.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYNl aJKUHOB, Sp-TUOPHIU3AIMS aTOMHBIX
opburaneit yrinepoaa. ®uznveckue cBOWCTBA alKHHOB.

XVWMUYeCKre CBOWCTBA: PEaKIWW MPHCOSIAWHEHUS, TUMEPU3ANUN W TPUMEPHU3AINH, OKHCICHUS.

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




KucnoTrHsle cBOMCTBA aIKMHOB, HUMEIOIINX KOHLEBYIO TPOWHYIO CBsA3b. KauecTBEHHBIE peakuy Ha
2TpOHHYIO CBSI3b.

CriocoObI OTy4eHUs U TIPUMEHEHHE aTKHHOB.

B Tom uncie npakTHYecKHX 3aHATHH (J1a00PATOPHBIX 3aAHATHIA)

IIpakTnueckoe 3ansaTue 6: BoimonHenue ynpakxHEHUH 10 TeMe «AJKEHBD».

IIpakTnueckoe 3ansiTue 7: Perienue 3anad o teMe «AJIKEHBD».

IIpakTnueckoe 3ansiTue 8: BrinonHeHne ynpaxHEHUI 0 TeMe «AJIKaJUEHbD.

IIpakTHyeckoe 3anaTHE 9: PenieHue 3a1a4 no TeMe «AKaJIueHb.

IpakTnueckoe 3ansiTue 10: BrimonHeHne yrpaKHEHUN TI0 TEME «AJIKUHBD).

IIpakTnueckoe 3ansiTue 11: Pemenne 3a1ay no reMe « ANKUHBD.

Tema 1.4. Conep:xanue y4yeGHOro MaTepuajia JIP 2, JIP 4, JIP
ApoMaTuyecKue ApoMaTtudeckne yTiaeBogoponsl (apeHsl). ['omomormdeckwii psin apeHoB, obOmas Gopmyna, 6, JIP 10, JIP 14,
yIJ1€BOAOPOIBI HOMEHKJIaTypa W M30MepHsi. DJIEKTPOHHOE W IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNbI OeH307Ia. JIP 15

IIpasuio apomamuunocmu, npumepsbl apomamuieckux coeourenuil. Pu3nyecKre CBONCTBA apEHOB.

XuMHUYecKre CBOWCTBA O€H30J7a M €ro rOMOJIOTOB: PEAaKLUMH 3aMELICHUS] B OCH30JIBHOM KOJIBIIE

U YIJI€BOAOPOJHOM paJKalle, PpeakUud MPHUCOCIUHEHUs, OKUCIECHHE TI'OMOJIOroB OeH3oua.

IIpedcmasnenue o mexanuzme pearyutl INEKMPOPUTLHO2O 3amMeweHusl.

[IpeacraBnenne 006 OPUEHTHUPYIOIIEM ACHCTBHU 3aMECTHTENICH B OEH30JILHOM KOJIBIIE Ha IPHUMEpE

AIKHUJIBHBIX PAANKAIOB, KAPOOKCUIBHON U TMAPOKCUIBHOM TPy, aMUHOTPYIIIBI M1 HUTPOTPYIIIIHI,

aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XMMHUYECKUX CBOHCTB cTHpoJa. [lonumepusanus cTupona.

CriocoObl OTy4EHUs 1 IPUMEHEHHE apOMaTHUECKUX YITIEBOJOPOAOB.

B ToMm uymcie npakTHYeCKHUX 3aHATHH (J1a00PATOPHBIX 3aAHATHIA)

IIpakTnyeckoe 3ausTue 12: CroiicTBa U MOTyUYECHHUE apPEHOB.

IIpakTuyeckoe 3ansitue 13: 'omonoru 6eH307a.

IIpakTnueckoe 3anaTHe 14: ['eHeTHyeCcKas CBA3b MEXKIY KJIACCAMHU OPraHUYECKUX COCIUHEHUH.
Tema 1.5. IIpupoanbie Copep:xanune yueOHOro MaTepuajia JIP 2, JIP 4, JIP
HCTOYHMKH [Mpuponnsiii ra3. [lonytHele HedTsHBIC Ta3bl. HedTh u e€ mpomcxoxkaenue. KameHHBIH yronib 6, JIP 10, JIP 14,
U nepepadoTka Y MIPOAYKTHI €T0 MEePepadoTKH. JIP 15
yIJ1€BOAOPO/I0B CriocoObl  mepepaOoTKH  He(TH: IEPETOHKA, KPEKUHI (TEPMUYECKHH, KaTaluTHYECKHi),

pudopmunr, nuponus. [IpoaykTel mepepaboTku HedTH, WX TPUMEHEHHE B IPOMBIIUICHHOCTH
U B OBITY.

I'eneTndeckas cBA3b MEXy pa3IMUHBIMU KJaCCaMU YIJIEBOAOPOAOB.

B ToMm umcie npakTHYeCKHUX 3aHATHH (J1a00PATOPHBIX 3aAHITHIA)

IpakTuyeckoe 3ausaTue 15: Haxoxaenne MoneKynsipHON (HOPMYIbI OPraHMIECKOTO COeTMHEHUS




o Macce (00BEMY) MPOTYKTOB CrOPaHUSI.

Tema 1.6. I'anoren-
NMPOU3BOIHbIE
YIJ1eBOJIOPO/IOB

Copep:xanne yueOHOro MaTepuasia

DNEeKTPOHHOE CTPOEHHE TaJIOTeHOMPOU3BOIHBIX YTJIEBOIOPOA0B. Peakiiny 3amMenieHus rajJjoreHa Ha
TUAPOKCOTPYIITY, HUMPOSPYNRY, YUAHOSPYRNY, amunozpynny. JIeficTBUe Ha TaJoreHNpOrU3BOIHbIE
BOJIHOTO U CIIUPTOBOTO pacTBopa WI€nouyn. B3ammoseiicTBue MurajioreHaqkaHOB C MarHUEM
Y IITHKOM. Tonamue 0 MemanioopeaHuyecKux COeOUHEHUSX. Hcnons3oBanue
raJIOTCHIIPOU3BOAHLBIX B 6I)ITy, TEXHHUKEC U B XUMHUYCCKOM CHUHTE3€.

B ToM 4ncie NpaKTHYeCKUX 3aHATHH (J1a00pPaTOPHBIX 3aHATHIN)

IIpakTnyeckoe 3ausaTue 16: OnpenencHue MOICKYJIIPHOHN (HOPMYITBI OPTAHIHIECKOTO BEIIECTBA ITO
MaCCOBBIM O0JIAM 3JIEMCHTOB, BXOOAIIHUX B €T0 COCTaB.

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

Tema 1.7. CiupThbl.
DeHoJI

Conep:xkanue y4yeGHOro MaTepuasia

[IpenenbHple onHOATOMHBIE cHUPTHL. CTpoeHHE MOJEKyNl (Ha MpHMEpe METaHONa W ATaHOIa).
I'omonormaeckuit psin, obmiast hopmymna, H30MepHsi, HOMEHKIATypa, Kiaccupukarms. Ouzmaeckue
cBO¥icTBa CcIUPTOB. BomopoaHas cBs3b.

XUMHUUECKHE CBOMCTBA: peakUMM 3aMELIEHMs], JAETUApaTalud, OKHUCIICHHUS, B3aUMOJICHCTBUE
C OpPraHMYeCKUMH U HEOpraHMYECKIMH Kuciotamu. KauecTBeHHas peakIis Ha OJJHOATOMHBIE CITUPTHL.
IIpedcmasnenue o mexanusme peakyuti HyK1eouibHo2o samewenus. JIeHCTBre 3TaHONIA K METaHOJIa
Ha OpraHu3M 4vesoBeka. CrocoObl TOyYeHHs ¥ IPUMEHEHHE OTHOATOMHBIX CITUPTOB.

®cenon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHHE THAPOKCOTPYNINBI M OEH30JBHOTO SiApa.
Ousndyeckne cBoiicTBa ¢eHoma. OCOOEHHOCTH XMMHYECKHMX CBOHCTB (eHona. KadecTBeHHBIC
peakiuu Ha ¢eHod. TokcuuHocTh (eHona. CrocoObl MONMy4YeHUS | IpUMEHEHHE (eHoa.
®denondopmanbIeruaHas cCMoa.

B Tom uncie npakTHYecKuX 3aHATHH (J1a00PATOPHBIX 3aAHATHIA)

IIpakTnyeckoe 3ausaTHe 17: BrimonHenue yrpaxkaeHui o Teme « CIIupThDY.

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

IIpakTnueckoe 3ansiTie 19: Pemenne 3a1a4 v BBINOIHEHUE yIpaKHEHUH 10 TeMe «DeHom.

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

Tema 1.8. Anbaeruanl.
Ketonbl. Kap6oHoBbie
KHCI0TEI. CJI05KHbIE

3¢upel. Kupsbi

Coaep:xanue y4yeGHOro MaTepuaJjia

KapOoHWIBEHBIE COCOUHEHUS: aIbICTHABI M KETOHBL. OJEKTPOHHOE CTPOCHHE KapOOHWUIHLHOM
rpynnbl.  ['omMojoruueckne psapl  ajdbAETHIOB W KETOHOB, oOmas Qopmyna, wusoMepus
1 HOMCHKJIATypa. dusnyeckue cBoiCcTBa AJIbJACTU 0B U KETOHOB.

XUMHUUYEeCKHEe CBOMCTBA AJIbJACTNI0B M KCTOHOB (peaKI_II/II/I HpI/ICOG,Z[I/IHeHI/IH). HpedcmaeﬂeHue
0 MexaHusme peakuuﬁ HyKJZ€O¢1/UZbH020 npucoeduueuuﬂ. Oxucienue aJIbACTU 0B, KAYCCTBCHHBIC
pCaKknru Ha aJlbACTHUIbI. CHOCO6I)I MOJIy4Y€HUA U NPUMEHCHHUEC aJIbACTUAO0B U KECTOHOB.
OI[HOOCHOBHBIC MMpEACIbHBIC Kap6OHOBI>Ie KUCIOTEL.  OCO0EHHOCTH CTPOCHUA  MOJICKYJ

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




KapOOHOBBIX KHUCIOT. M3omepus m HoMmeHKIaTypa. dusmueckue CBOWCTBA, BOJAOPOIHBIE CBS3H.
XuMHUUYECKHE CBOWMCTBA: KUCIOTHBIC CBOWCTBA, peakiusi dTepH(UKaliH, pPeakIud C ydyacTHEM
YIJIEBOJJOPOIHOTO pajuKaia.

[lonsTe O MPOM3BOMHBIX  KapOOHOBBIX  KHCIOT:  CIOXHBIX  ddupax,  aueudpuoax,
eanozenaneudpuoax, amuoax, Humpuiax. OCOOEHHOCTH CBOHCTB MypPaBbHHOU KHCIIOTHI.
Msoroo0Opa3ue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HENPEACIBbHBIX U apOMaTHYeCKUX
KapOOHOBBIX KHUCIIOT, IUKapOOHOBBIX KHCIOT, THAPOKCHKapOOHOBBIX KWIOT. llpencraBurenn
BBICIITNX KapOOHOBBIX KUCIIOT: CTEAPHHOBAS, TATBMUTHHOBAS, OJICHHOBAS, IUHOI€6dL, TUHONEHOBASA
KUCIOTHI. CriocoOBI OTy4eHHsI U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsl. ['omonoruueckuii psg, obmas Qopmyna, H30MEpUs | HOMEHKJIATypa.
dusnveckre U XUMUIECKHE CBOMCTBA (THAPONIN3 B KUCIION U IIEIOYHO cpere).

XKuper. Crpoenue, (u3nveckue W XUMUYECKAE CBOWCTBA: THAPOIHM3 B KHCIOH M LIEIOYHON cpee.
OCoOEHHOCTH CBOMCTB JKHPOB, COIEPYKAIMX OCTATKU HENpeNeTbHBIX JKUPHBIX KUCIOT. JKUpBI
B TIpHPOJIE.

MpI14 KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, UX MOIOIIee eicTBre. [IoHAmue 0 cCuHmemuyecKux
morouwux cpeocmesax (CMC).

B ToM unciIe NpaKTHYeCKUX 3aHATHH (J1a00paTOPHBIX 3aHATHIN)

IpakTnueckoe 3ansaTue 20: BrinonHeHne ynpaXHEHUN IO TeME «AJIBIETUBI U KETOHBDY.
IIpakTyeckoe 3ausaTHe 21: Pemenue 3axad o Teme «AJbACTHIAB U KETOHED).

I[pakTnyeckoe 3ansiTue 22: BrinonHeHue ynpaxHeHui no TeMe «KapOoHOBBIE KUCITOTHI.
IpakTunueckoe 3ansTue 23: Pemenne 3agad mo teMe «KapOoHOBBIE KUCITOTB.

Tema 1.9. YrieBoanl

Coaep:xanue y4yeOHOro MaTepuaJjia

OO6mras XxapakTepuCTHKa YIiIeBo10B. Kimaccudukanus yrieBoaoB (MOHO-, M- U TTOJIHCAXAPHIBI).
MoHocaxapupl: TII0K03a, GPYKTO3a, 2arakmosa, pubosa, dezoxcupubosa. Puzndeckue cBoiicTa
U HaxoxkaeHue B nmpupoae. Porocunres. Onmuueckas uzomepus. Konvuamo-yennas maymomepus
Ha npumepe MOEK)Ibl 2I0K03bl, NpoeKyuu Xeyopca.

XHUMHYECKHE CBOMCTBA TIIFOKO3BI: C y4aCTuEM CIIMPTOBBIX U aJTLI[eFHJIHOﬁ rpyIil, CIHUPTOBOC
Y MOJIOYHOKHCIOE€  OpoKeHHe  TUIoKO3bl.  [IpUMEHEHHMe  TJIOKO3bl, €  3HaueHHUe
B XKU3HENIEATEIEHOCTH OPTaHU3Ma.

Hucaxapunsl: caxaposa, ManbTo3a | .Iakmo3da. BoccTaHaBIMBAIOIINE ¥ HEBOCCTAHABIIMBAIOIINE
nucaxapuel. 'maponus nucaxapunoB. HaxoxaeHue B npupoae U NpUMEHEHHUE THCaXapUI0B.
[Tonucaxapunpl: Kpaxmaia, TIUKOIeH U Hemnono3a. CTpoeHHE MaKpOMOJIEKYJ Kpaxmana,
TJIMKOTEHA U HEJUTI0NI03bl. DU3ndecKre CBOMCTBA KpaxMania U LUEJUTI0I03bl. XUMUYECKUE CBOMCTBA
KpaxMaia (THIpOJM3, KaueCTBEHHas peakius C HOJ0M). XHUMHYECKHE CBOWCTBA IIEJUTIOJIO3BI
(ruapoinu3, monyueHue 3pupoB 1eiT0n03bl). [loHATHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHUCKO3a,
aIeTaTHBIN MENK).

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




B ToM 4yMciie npakTHYEeCKUX 3aHATHI (1a00pPaTOPHBIX 3aHSATHIA)
IIpakTnueckoe 3ansiTue 24: BrimomHeHNE YIIpaKHEHUH 110 TEME « Y TIIEBOIBI».
IIpakTnueckoe 3ansaTHe 25: Pemenue 3a1a4 mo Teme «YTIEBOABD).

Tema 1.10. AMUHBI.
AMHMHOKHCJIOTHBI. Beakn

Coaep:xanue y4yeGHOro MaTepuaJjia

AMUHBI — OpraHWYecKre NpOM3BOJHBIE amMMHuaka. Kiaccudukarnus amMuHOB: anudaTtudeckre
Y apoMaTHYecKue; TepBUYHbIE, BTOPHUHBIE U TpeTrdHble. CTpoeHne Moiekys, odmas dhopmyna,
W30MepHs, HOMEHKJIATypa M (U3UYEeCKHe CBOWCTBA. XHMHYSCKUE CBOHCTBA amu(paTHYSCKUX
aMUHOB: OCHOBHBIE CBOMCTBA, AJIKUJIUPOBAHUE, B3AUMOJCHCTBUE MEPBUYHBIX AMUHOB C a30THCTON
kucaoToi. Conn alKuIaMMOHUS.

AHWIMH — TIpeACTaBUTENb aMHHOB apomaruyeckoro pspa. CrpoeHue aHuiauHa. B3anmuoe
BIUSHHUE TPYII aTOMOB B MoOJeKyJje aHmwinHa. OCOOCHHOCTH XMMHYECKUX CBOWCTB aHHIIMHA.
KauecTBeHHBIE peaKkIi Ha aHUJIUH.

CriocoObl  TONMYYECHUS] ¥ MPUMEHEHHE anu(aTuvyeckux amMuHOB. [lonmydyeHHWe aHWIMHA W3
HUTPOOEH30IIA.

Amunokucnotel. Homenknatypa wu uzomepusa. OTnenbHble NOPEICTABUTENH (-aMHUHOKHCIIOT:
TJIALWH, aTaHUuH, (eHUNANAHUH, CEPUH, 2IYMAMUHO8AA KUCIOMA, TU3UH, yucmeur. Onmuyeckasn
uszomepus AMUHOKUCTIOM:
D-  u L-amunoxucnomer. @OuU3NYECKUE CBOMCTBA aMUHOKUCIOT. XHMHUYECKHE CBOMICTBa
aMUHOKHCIIOT Kak aM(OTEepHBIX OpPraHWYECKHX COENWHEHHH, peakius IOIWKOHICHCAIVH,
o0Opa3oBaHHEe TENTHUAHON CBs3u. buomornuyeckoe 3HaueHWe aMHUHOKHUCIOT. CHHTE3 W THUAPOIHU3
MIENITUIOB.

benku kak mpupomHeie monuMepsl. llepBuduHas, BTOpUYHAas W TPETUYHAS CTPYKTypa OEIKOB.
XVWMHUYECKHE CBOMCTBA OETKOB: THAPOIIN3, ACHATYpAIlHsl, KAYECTBEHHbIE PEaKIy Ha OEJIKH.
[NonsTre 00 a30TCOEPKAIIUX FETEPOLMKITUICCKUX COSTUHEHUSIX. [IMPUMUINHOBBIE U TyPUHOBBIE
ocHoBaHus. HyK/IeMHOBBIE KHCIOTBI: COCTaB, CTPOCHUE M OHOJIOTHYECKas pOJib.

B ToM 4yMciie npakTHYECKUX 3aHATHI (1a00pPaTOPHBIX 3aHSTHIA)

IIpakTuyeckoe 3ansitne 26: CpoiicTBa aMuHOKUCIOT. [leHaTtyparus Oenka. L[BeTHble peakimn
0emKOoB.

IpakTnueckoe 3ansitue 27: Pemienue 3amad v ynpaxHeHud no teme «Kucioponconeprkaiue
OpPraHWYECKHE COSAMHEHUS»

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

Tema 1.11.
BbicokoMoJieKyJIsIpHbIE
COeIMHEHUS

OcCHOBHBIE TIOHATHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COSTMHEHNN: MOHOMED, TIOJINMED, CTPYKTYPHOE
3BEHO, CTEINEeHb IOJIMMEPU3AlNY, CPeAHss MoJyieKynspHas macca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COE€IMHEHUN — MOJUMEpHU3alusl U MonukKoHaeHcauus. l[IpencraBienue
0 CTEpPEOPEryJISIPHOCTH M HAJAMOJIEKYJISIPHOM CTPYKType IIOJUMEPOB, 3aBUCUMOCTh CBOMNCTB
MOJTUMEPOB OT MX MOJIEKYJISIPHOTO M HaJMOJIEKYJISIPHOTO CTPOCHUSI.

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




ITonumepusle Matepuansl. IlmacTMaccesl (MONMATWIIEH, NONMIPONMIEH, IOJIMBUHWIXIIOPHI,
MOJIMCTUPONI, MOTUMETHIMETAKPHIIAT, TOJIMKApOOHATHI, MONMATHICHTepedTaNar). Y THIU3aIus
U mepepadoTKa IIacTHKA.

OnacToMephl: HATYpajJbHbBIH KaydyK, CHHTETHYECKHE KayuyykH (OyTaaueHOBBIH, XJIOPONPEHOBBIH,
M3OTPEHOBBIN) U cuiukousl. PeanHa.

Bonokna: HarypanbHble (mIepcTh, MENK), HCKYCCTBEHHblE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHHTETHYECKHE (KarpoH M JIaBCaH).

Tonumepvl  cneyuanvHo20  Ha3Hayenusi (me@uow, Keenap, INEKMpOnpogoosyue  NoIUMepbI,
ouopaznazaemvie NOIUMEDDL).

CamocTosTeabHas padota o0yqaromuxcs: Paznen 1 «Oprannueckas XuMus»

VYCTaHOBUTH CBSI3b MEXKIY XapakTepoM THOPHIM3aLUHM M CTPOCHHEM MOJICKYJbl. 3HaueHHE
BUTaMHHOB U TOPMOHOB B JKU3HEAEATEIBHOCTH OpraHn3MoB. CocTaBieHHe KPOCCBOPAOB MO TeEMaM
pasmena «Opranmdeckass xumusi». CocTaBiieHHE IIIaHA-KOHCIICKTa CpPaBHEHHS MEXIy COO0OM
OpPraHMYECKHX BELIECTB Pa3HBIX KJIAcCOB. YTIIEBOIBI U UX POJIb B ’KHUBOM Mpupoae. Pemenue 3anau
MOBBIIICHHON CIIOKHOCTH.

PA3JIEJI 2. O6umias u
HeOpraHuvyecKasi XuMusi

Tema 2.1. CTpoeHue
aroma. Ilepuoanyeckunii
3akoH U Ilepnognyeckas
CHUCTEMAa XMMHYECKUX
ssaemenToB ..
MenpaeneeBa

Conep:kaHue y4eOHOro MaTepuasia

Atom. CocTaB aTOMHBIX s1iep. XUMHUECKHHA 37eMeHT. N30TOMEL

Kopnycxynapno-eonnosoii dyanusm, osoticmeennas npupooa snekmpond. CTpoeHUE 3JIEKTPOHHBIX
000JI09€K aTOMOB, K8AHMOBblE YUCLAd. JHEPTETUIECKUE YPOBHHU U MTOyPOBHH. ATOMHBIE OpOUTAIIH.
Knaccudukanuss XUMUYECKUX JIEMEHTOB (S-, p-, d-, f-31eMeHThI). PacnipeenieHne 3JIeKTPOHOB 1O
ATOMHBIM OpOMTANIIM; APUHYUN MUHUMYMa dHepeuu, npunyun Ilayau, npaeuno Xyuoa.
DNeKTpOHHBIE KOH(HUTYpali aTOMOB 3JIEMEHTOB IEPBOTO — YETBEPTOTO MEPHUOIOB B OCHOBHOM
1 BO30YKIEHHOM COCTOSIHHH, 3JIEKTPOHHBIE KOH(DUTYpaIni HOHOB.

Tonamue 06 sHepauu UOHU3AYUL, FHEPSUU CPOOCIEA K ILEKINPOHY.

DJEKTPOOTPULIATEILHOCTb.

[Tepuoanueckuii 3axkoH u Ilepuoanueckas cucrema xumuueckux anemeHToB [[. . Menneneena.
Ces3p  mepuoandeckoro 3akoHa U llepmonudeckoit CHUCTEMBI XHMHYECKHX  DJIEMEHTOB
C COBPEMEHHOM Teopuell CTpOoeHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIOKHBIX BEIIECTB MO IPYMIIaM U NieproaaM. 3HaUeHHe
nepuoaudeckoro 3akona J[. . Menzaeneesa.

B ToM 4nciie NpaKTHYeCKUX 3aHATHH (J1a00pPaTOPHBIX 3aHATHIN)

IIpakTnyeckoe 3ansaTue 28: PenieHue TUMOBBIX 33734 C IPUMEHEHUEM OCHOBHBIX IMOHSATUH XUMUU.
IpakTnuyeckoe 3ansitue 29: XapakTepuCTHKa XUMHYECKHMX JJIEMEHTOB 10 TIOJIOKEHUIO B
Ilepuoguueckoii cucreme JI.M. Menaeneena.

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




[pakTnueckoe 3ansiTue 30: DieKTpOHHBIE KOH(UTYPAIUH ATOMOB.
IpakTnueckoe 3ansitue 31: BrmonHenue ynpaxHeHudd mo teme «llepuoguueckuii 3akoH U
NEepUOANYECKasl cucTeMa XUMUYecKux anemeHToB .. MenneneeBay

Tema 2.2. CTpoeHue
BellecTBAa.
MHoroo0pa3ue BeliecTs

Conep:xaHue y4eOHOro MaTepuajia

XuMudeckass CBSI3b. BHIOBl XHMHYECKOH CBA3M: KOBAJIGHTHAs, HMOHHAs, MeTaIMYecKas.
MexaHU3MBI 00pa30BaHUS KOBaJEHTHOM CBA3W: OOMEHHBIN U IOHOPHO-aKIENTOPHBIN. DHEPTrus
U JnrHa cBsA3H. [lomapHOCTh, HANIPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU cBsi3u. KpaTHbIe
cBsi3U. Bonopoanas cBsizb. MexXMOJIEKYIISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTD M BaJCHTHBIE BO3MOXHOCTU aTOMOB. [ ubpuousayus amommuvix opoumanei. CBs3b
JIEKTPOHHOMU CTPYKTYPBI MOJIEKYJ C UX I'€OMETPUYECKUM CTPOCHUEM (Ha IpHUMEpe COECIUHEHHM
3JIEMEHTOB BTOPOTO MEPHOIA).

IIpencraBnenus 0 KOMIUIEKCHBIX COEIMHEHHUSAX. Cocras KOMIUIEKCHOTO MOHA:
KOMILJIEKCOO0pa3oBarenp, JHUranapl. Koopounayuonnoe uucno. Homenxnamypa KOMNIEKCHbIX
coeOuHeHull. 3HaueHue KOMNLEKCHbIX coeduneHul. Ilonamue o KOOpOUHAYUOHHOU XUMUU.
BemectBa MONEKYISpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSA. THIBI KPUCTALUIMYECKUX PEIIETOK
(CTPYKTYp) ¥ CBOICTBA BEUIECTB.

IlonsTe o nucnepcHelXx cuctemax. VICTHHHBIE pPacTBOPBL. [Ipedcmasnenue O KOMIOUOHBIX
pacmeopax. CrnocoObl BbIpaKEHHS KOHICHTPAllMM pPACTBOPOB: MaccoBasi JIOJISi BelIecTBa
B pacTBOpe,  MOJSpHas  KOHIEHTpauus.  HacbllleHHBIE W HEHACBHIEHHBIE  PACTBOPHI,
pactBopuMOocCTb. Kpucramioruapars.

B ToM yMciie NpaKTHYeCKUX 3aHATHH (J1a00PaTOPHBIX 3aHATHI)

IIpakTnueckoe 3ansiTie 32: OnpeneneHne TUIIOB XUMHYECKOHN CBSI3U.

IIpakTuyeckoe 3ansitne 33: CriocoObl BBIpaXKEHUS] KOHLEHTPALMHM PACTBOPOB: MaccoBas IO
BEIIIECTBA B PACTBOPE, MOJISIPHAs KOHIIEHTPAITHSI.

IpakTuueckoe 3ansitne 34: CrnocoObl BBIpaKEHUs KOHLEHTPALUU PACTBOPOB: HOPMAJILHOCTD,
TUTP.

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

Tema 2.3. Xumuueckne
peaxkuun

Copnep:xanue y4eOHOro MaTepuaJjia

Knaccudpukanuss XUMHUYECKHX peakiuid B HEOPTaHWYECKOW W OPraHWYecKOW XHMHUH. 3aKOH
COXpAHEHHUSI MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALLCHUS DHEPrUU INPU XUMHUYECKHUX
peakuusix. Ternossle 3¢ (eKThl XUMUYECKUX peakunil. TepMOXUMUYECKHe ypaBHEHNUSI.

CKOpOCTh XHMMHMUYECKOH peakiuu, €€ 3aBHUCHMOCTb OT pa3luuHbIX (DakTopoB. ['oMoreHHble
Y TeTeporeHHble peakunu. Katamus u kaTanu3aTopsl.

O6patuMble W HEOOpaTHMble peakuud. XUMHYECKOe paBHOBecHe. Kowcmawma Xumuyeckozo
pasnogecus. DaKTOpbl, BIMAIOIME Ha TOJOKEHHE XMMHUYECKOTO PaBHOBECHS: TEMIIEpaTypa,
JIABJICHHUE U KOHIICHTPALMH BEILECTB, y4acTByronMx B peakuuu. [Ipuniun Jle larense.
Onexrponutuueckas auccounanus. CuiabHble U crabble 37eKTpoiuThl. CTeNeHb AWCCOLUALNU.
Honnoe npouzsedenue 600vi. Cpella BOJHBIX PACTBOPOB: KUCIIOTHAsl, HEHTpasibHas, IIEJIOYHAsl.

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




Bonoponansrii mokaszarens (pH) pactBopa. ['mnponus coneid. Peakuuyn nonHoro ooOmeHa.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peaKkiuu. Crenenn OKHUCJICHUSL. OKucnuTenp
Y BOCCTAaHOBUTENb. lIpomecchl OKMCIEHUS U BOCCTAHOBJIEHHUA. BaxHeilune OKUCIUTENN
Y BOCCTaHOBHTEIH. MeTO I 3JIEKTPOHHOTO OanaHca. DJIEKTPOIIN3 PACTBOPOB U PACILIABOB BEIICCTB.
B ToM uncie NpaKTHYeCKUX 3aHATHH (J1a00pPaTOPHBIX 3aHATHIN)

IIpakTuyeckoe 3ansaTue 35: Turbl XumMudeckux peakiuil. CKOpoCTh XMMHUYECKUX PEaKIUil.
IIpakTnueckoe 3ansitue 36: Xumuueckoe paBHoBecre. (DakTOphl, BIMAIOIINE Ha TOJIOKEHHE
XUMHYECKOTO PaBHOBECHS.

IpakTnueckoe 3ansiTue 37: Peakiumn HOHHOTO OOMEHa.

IIpakTnueckoe 3ansTue 38: ['unponms coneit.

IpakTnueckoe 3ausaTue 39: CocraBieHne OKUCIUTEIFHO-BOCCTAHOBUTEIRHBIX peakuuii (OBP).
[pakTnueckoe 3ansitue 40: OKUCIUTETBHBIE CBOMCTBA IEPMAHTaHATA KNI B Pa3JIMYHbIX Cpelax.
IIpakTnyeckoe 3ausaTHe 41: OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIEC CBOMCTBA COSIMHEHMI XpoMa.
IIpakTnueckoe 3ansiTue 42: DIEKTPOJIN3 PACTBOPOB U PACIIAaBOB BEIIECTB.

Tema 2.4. Conep:xaHnue y4eOHOro MaTepuaJjia JIP 2, JIP 4, JIP
Kaaccupuxaums Knaccudukamuss wHeopranmueckux BemecTB. [IpocTeie W ciokHble BemiecTBa. OKCHABI, WX 6, JIP 10, JIP 14,
BellleCTB Kmaccupukanmud. [ Hapokcuapl (OCHOBAaHWSA, KHCIOPOACOACPIKAIINE KHCIOTHI, aMQpOoTepHBIC JIP 15
rugpokcubl). Kucnmotel, ux knmaccudukarms. OcHoBaHus, ux kiaccudukaims. Comu cpeaHue,
KHCJIbIE, OCHOBHBIE U KOMIUIEKCHBIE.
B ToM 4ynciie npakTUYeCKUX 3aHATHI (J1a00pPaTOPHBIX 3aHSATHIA)
IIpakTnueckoe 3ausTue 43: [lonydenne u cBoiicTBa OKCHIOB. Pemenue 3amay.
IIpakTnueckoe 3ansiTue 44: [lonydenue u cBolicTBa r’MAPOKCUAOB. Pemenue 3aaau.
IIpakTnueckoe 3ansaTue 45: [lonyueHue u cBoiicTBa KUcIOT. Perienue 3anad.
IlpakTnueckoe 3ansaTue 46: [lomydenue u cBoicTBa cosneil. Perenue 3amay.
Tema 2.5. Hemetanianbl Conep:xaHue y4eOHOro MaTepuasia JIP 2, JIP 4, JIP
[Tonoxenune HemetamnoB B [lepuonuyeckoit cucteme xumuueckux snemeHToB . M. Menaeneesa 6, JIP 10, JIP 14,
1 0COOCHHOCTH CTPOCHHS WX aToMoB. Du3WUYecKkwe CBOWCTBA HEMETAIIOB. AJIIOTPOIHS JIP 15

HEMETaJIOB (Ha MpuMepe KUCIOpoia, cepkhl, pocdopa u yrirepona).

Bomopon. [Ilonmydyenue, (u3MyecKkue W XUMUYECKHE CBOWCTBA (peakuuu ¢ METaJUIaMU
Y HeMeTaJJIlaMH, BOCCTAaHOBUTEIbHBIE CBOMCTBA). [ MapuIbL.

TonnusHble 21emeHMbL.

lanorensl. HaxoxaeHue B mpupoje, CHocoObl MoNaydeHHs, (QU3nYecKHue | XUMHYECKUE
cBoiicTBa. ["amoreHoBomopobl. BaxkHeiimue KucIopoicoaepk aiire COSANHEHUs TajloTeHOB.
JlaGopaTopHbIle W MPOMBINIJIEHHBIE CIIOCOOBI TMOMYyYeHHS TaloreHoB. lIpuMeHeHne ranoreHoB
W X COCTMHCHUMH.

Kucnopon wo30H. JlaGopaTopHble ¥ MPOMBIIUICHHBIE CHOCOOBI TOMYYCHHS KHUCJIOPOJA.
dusnveckne ¥ XUMHUYECKHE CBOMCTBA KHCIOpoAa M 030HA. llprMeHeHWe KHCIOpojaa W 030HA.




Oxcupl ¥ TEPOKCHUIBI.

Cepa. Haxoxpmenue B mpupoje, CHOCOOBI TONy4eHUs, (U3NYECKHe M XUMHUYECKHE CBOWCTBA.
Cepoogopon, cyasdhunsl. Oxkcun cepsl (IV), okenp cepol (VI). CepHuctas u cepHas KHCIOTHI M X
conn. OcOOEHHOCTH CBOMCTB CEpHON KUCIIOTHL. [IprMeHeHre cepbl 1 €€ COeIMHEHNUH.

Azor. HaxoxaeHue B mpupofe, CIOCOObI MONyudeHHs, (U3NUECKHE W XMMUYECKHUE CBOMCTBA.
Amvmvuak, HUTpUIbl. OKCHIBI a30Ta. A30THCTas U a30THAS KUCIIOTHI U MX coytin. OcOOEHHOCTH CBOHCTB
a30THO# kucnoThl. [IpuMeHeHne a30ta U ero coeJMHeHNH. A30THBIE YI00pEHHSI.

®ocdop. HaxoxnaeHune B npupone, crnocoObl MOIy4YeHUs, GU3NUECKUE U XMMUYECKUE CBOMCTBA.
®Dochunsr u pochun. Oxcuabl docdopa, pochopHas kucmora u e€ comn. Memaghocgoprnas
u nupoghocpopnas xucromst, Gocgopucmas u gocgopnosamucmas xuciomsl. llpuMeHeHUe
¢docdopa u ero coeaunennii. DochopHsie yaodpeHusi.

VYrnepoa, HaxOXICHHE B IPUPOJC, ALUIOTPONHble Moaubukauud. DusHMueckue U XUMHIECKUE
CBOMCTBa ITPOCTHIX BEMIECTB, 00pa3oBaHHBIX yriepoaoM. Okcun yraepoaa (I1), okcun yriepona (IV),
yrojibHasi KHCJIOTa W e€ CONMH. AKmusuposamuvlil yeoiv, adcopoyus. @yunepennvl, epagen,
yenepoouvie Hanompyoku. lIpuMeHeHHne MPOCTHIX BEIIECTB, OOpPa30BaHHBIX YIJIIEPOAOM, H €ro
COETUHEHUM.

Kpemuuii. HaxoxaeHnue B npupoje, crnocoObl MoaydeHus, Pu3ndeckne U XUMHUUECKUE CBOMCTBA.
Oxcun kpemuust (IV), kpeMHHEBas KMUCTIOTa, CUIUKATHL. [IpuMeHeHne KpeMHHS ¥ €T0 COSANHEHHH.
Crekio, ero nojly4deHue, BUAbl CTEKIA.

B ToMm umcie npakTHYeCKHUX 3aHATH (J1a00PATOPHBIX 3aAHITHIA)

IIpakTnyeckoe 3ausaTue 47: Pemenue 3amau mo teme «I amoreHsn.

IIpakTnueckoe 3ansiTue 48: Pemenne 3anau mo treme «Cepa U €€ COEAUHEHUS.

IIpakTnyeckoe 3ausaTHe 49: Pemenne 3amad mo Teme «A30T, hochop U UX COCTHHECHUSY.
IlpakTnueckoe 3ansiTue 50: BrimosHerne ynpaxkHeHnd 1o Teme «HemeTamib.

Tema 2.6. MeTa1iibl

Coaepxxanue yueOHOro MaTepuajia

[Tonoxxenue MetamioB B [lepmoguueckoil cuCTeME XUMHYECKHX 3JIeMEHTOB. (OcoOEHHOCTH
CTPOEHHS NEKTPOHHBIX 000JIOYEK aTOMOB METAIJIOB.

Pacnpocmpanenue xumuyeckux snemenmos-mwemainios 8 3eMHOU Kope.

OObmue ¢usnueckre cBoiicTBa MeTauioB. [IpumeHeHne MeTamioB B ObITY U TexHHKe. CrjiaBbl
METaJJIOB.

DJEKTPOXUMUYECKUI psJi HanpspkeHui MetamioB. OOmue crnocoObl IMONyYeHHS METaIIOB:
THUAPOMETATYPIUs, MUPOMETAITYpIus, 3aeKTpoMeTauryprus. [loHsATHE O KOppO3UM METaslIOoB.
Crioco0BI 3alUTEl OT KOPPO3UH.

Oo6mas xapakTepucTaka MetamioB [A-rpymmsr [leprnoandeckolt CHCTEMbI XUMHYECKUX JIIEMEHTOB.
Harpuii w kanuii: monydeHue, (QU3MUYECKHE W XHMHUYECKHUE CBOWCTBA, MPHUMEHEHHE MPOCTBIX
BEIIECTB U UX COCIMHEHUH.

O6mas xapakrepructuka MmetayioB IIA-rpymms! [leproandeckoil CHCTEMBI XUMUYIECKHX DIIEMEHTOB.

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




MarHuii u KanbIiii: mojydeHue, (U3NUYECKHEe U XUMUYECKHE CBOWCTBA, MPUMEHEHUE IMPOCTHIX
BEIIECTB U X COeAMHEHNH. JKECTKOCTE BOJIBI M CITOCOOBI €€ yCTpaHEeHUSI.

ANIOMUHHHA: TIONy4deHue, (U3NIECKIe U XUMUIECKIE CBOMCTBA, MPUMEHEHNE TPOCTOTO BEIIECTBA
mero  coeauHeHuil.  AMdoTepHbIe  CBOHCTBA  OKCcHMJa U THAPOKCUAA  AJIOMUHMS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTHKa MeTanioB To0o4HBIX moarpymm (b-rpymm) [lepromudgeckoid cuctemsl
XUMHYECKUX DIIEMEHTOB.

®duznyueckre U XMMHUECKHE CBOMCTBA XpoMa U ero coeauHeHud. OKCUABI U TUAPOKCHUIBI XpoMa
(I), xpoma (II1) u xpoma (VI). XpoMaTsl 1 AUXpOMATHI, IX OKHUCIUTENbHBIE cBOicTBa. [lomyueHue
Y IPUMCHCHHE XpoMa.

®u3nyeckre M XMMUYECKHE CBOMCTBA MapraHiia M €ro COeIMHEHUH. BaxHeilune coeauHeHus
maprania (I1), mapranna (IV), mapranma (V1) u mapranna (VII).

IlepmaHranat kanus, €ro OKUCJIUTEIbHBIE CBOMCTBA.

dusnyueckne U XMMHYECKHE CBONCTBA JKele3a M ero coequHeHuil. OKCHIBI, THAPOKCUIBI M COMU
xenesa (I11) u xxenesa (I11). [lonmydeHne u npuMeHEHNE KeJe3a U €ro CIUIABOB.

Menp: nonydeHne, GU3NIeCKHe ¥ XUMHUIECKHE CBOWCTBA, TPUMEHEHHE MTPOCTOTO BEIIECTBA U €ro
COEIMHEHUH.

[unk: nmonmydyenue, GU3NUECKUE U XUMHUYCCKHE CBOMCTBA, MPUMEHEHUE ITPOCTOTO BEIICCTBA U €TO
coenuHeHMH. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUAPOKCHA ITUHKA, THAPOKCOKOMILIEKCHI ITUHKA.

B ToMm umcie npakTHYeCKHUX 3aHATH (J1a00PATOPHBIX 3aAHITHIA)

IIpakTnueckoe 3ansaTue 51: Pemenne 3amau mo reme « MeTasuibl TIaBHBIX TOATPYII.
IpakTnyeckoe 3ansiTue 52: Pemenue 3amau mo reme « MeTayuibl MOOOYHBIX TIOTPYIIID).
IIpakTnueckoe 3ansaTHe 53: ['eHeTHUYECKAs CBA3b MEKIY KJIACCAMHU HEOPraHUYECKUX COCTUHEHUI.
IIpakTnueckoe 3ansaTue 54: XapakTepHble CBOMCTBA S-2IEMEHTOB.

IIpakTnyeckoe 3anaTHe S5: XapakTepHbIe CBOMCTBA P-3JIEMEHTOB.

IIpakTHyeckoe 3aHsTHE 56: PelieHue 3a71a4 ¥ BBINIOJIHEHHUE 1IEMOYEK MTPEBPaIEHUMN.

Tema 2.7. Metoabl
MO3HAHMUA B XUMHH.
XHUMHA | KU3Hb

Conep:xkaHue y4eOHOro MaTepuaJia

Ponb xumuu B 00ecrieueHUH YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA.

IloHaTre o Hay4HBIX METOJAaxX IO3HAHUS W METOJOJOTHMH HAaydyHOro uccieaoBaHus. HayuHsle
NPUHIMIIEl OPraHU3alMd XUMHYECKOTO IPOM3BOACTBA. IIpOMBIIIICHHBIE CIIOCOOBI MOMYYEHHS
BAOXHEHWITNX BEIIECTB (HAa NpPUMEpPEe NPOHM3BOJCTBA aMMHAKa, CEPHOW KHCIIOTHI, METaHOJa).
[TpomblnuTieHHBIE  CITOCOOBI  TMOJMYYEHUS METAJUIOB M CIUIABOB. XWMHYECKOE 3arps3HEHHUE
OKpY)KalIIel cpenbl W ero MOocleACTBUA. [Ipobrema nepepabomxu omxo008 U nOOOUHbIX
npodykmog. Pomb XuMuUM B 00€CIIEUeHHN JHEPTreTHIECKON 0e30macHOCTH. [Ipunyunst «3eiéHoil
XUMUUY.

XuMus U 310pOBbe UeoBeKa. JIekapcTBeHHbIe cpeacTBa. [IpaBuiia ncnoap30BaHMsI JIEKAPCTBEHHBIX
penaparoB. Ponb XUMHUM B pa3BUTHH MEIUIIHHEL

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




XuMHUSl TUIIMA: OCHOBHBIE KOMIIOHEHTHI, NHIIEBble n00aBku. Poiab XuMuu B obecriedeHUH
MUIIEBOH 0€30MacHOCTH.

Kocmernueckne w mapdroMmepHble cpenctBa. beitoBas xumms. [lpaBmima  Ge3omacHOTO
WCIIOJIb30BaHHUs CPE/ICTB OBITOBOI XMMHUU B TIOBCEJHEBHOM KHU3HU.

XuMmHs B CTPOUTENBLCTBE. BaskHelne cTpouTeIbHble MaTeprasl (LIeMEHT, OETOH).

XuMus B CeNTbCKOM X03stiicTBe. OpraHnueckre ¥ MHHEpaJIbHbIE YI00pEeHNS.

B ToM uMciie NpaKTHYeCKUX 3aHATHH (J1a00PaTOPHBIX 3aHATHI)

[pakTnyeckoe 3ansiTue 57: O3HAKOMIICHHE C KOJUICKIHEH y100peHUI.

IpakTnueckoe 3ansaTHe 58: O3HaKOMIIGHWE C O00pasllaMu CpEACTB OBITOBOW XHUMHH U
JIEKapCTBEHHBIMHU CPEICTBAMHU.

CamocTtosiTesqibHast paboTa 00y4aroIuXcs:

Paznen 2 «O0mas 1 HeopraHUYecKass XUMUS

Hcnonp3oBanne pagnoakTHBHBIX H30TONOB B TEXHHKE, MeaunuHe. [IprMeHeHume cycrneH3uid u
SMYJbCUH B MeAulMHe. Poilb METaNIOB ¥ CIIaBOB B Moei Oynymieid npodeccun. CocraBieHne
KpPOCCBOPJIOB 110 TEMaM pazJiena.

Bcero:

46




3. YCJOBUSA PEAJIM3AIIUMA TITPOI'PAMMBI YYEBHOI'O
MNPEIMETA

3.1. TpeOoBaHMS K MHHMMAJIbHOMY MAaTepPHAJIbLHO-TEXHUYECKOMY
ol0ecneyeHn 1o
Peanuzanus mporpaMMbl yueOHOTO TIpeIMeTa MPEANOIaraeT UCIoIb30BaHNE
Kaounem Ne 23 — J/labopamopusa ungpopmamuxu u ecmecmeeHHOHAYYHHIX
OUCUUNTIUH
WNurepakTuBHas naHenb (HanosbHas) — 1 wmrT.

Pabouee mecto nmpenogaBarenei — 1 1mir.

YuebHble CTOJIBI — 6 IIT.

Crynps — 12 mwir.

Komnbrorepst — 11 mirt.

JInneH3noHHOE MporpaMMHOe oOecrieueHrne — 7 HAaMMEHOBaHUM.

CB000IHO pacHpocTpaHsIeMoe MPOrpaMMHOE oOeclieyeHue — 9 HauMEHOBaHUH.
Jlutien3nonHoe mporpamMmHoe oOecrmeuenue: Microsoft Office 2013,

Microsoft Office Project 2013, Microsoft Office Visio 2013, Microsoft Windows

10 Professional, Kaspersky Endpoint Security.

CB00O0HO pacmpocTpaHsieMoe mporpaMMHoe obecrneuenue: Adobe
Reader, [Tnargopma nucranimonnoro ooyuenust LMS Moodle, 7-zip, Google
Chrome, Notepad++, OpenOffice, Opera, Paint.NET, Scilab.

Pacxonubie matepualsl.

3.2. Yu4eOHO-MeTOAMYeCKOe ¥ UHGPOPMAUMOHHOE o0ecneyeHHue
yueOHOro npeamera

OcHoBHas1 JIUTEpaTypa:

1. ['a6puensn, O.C. Xumusa. 10 xmacc. YrmyOn€HHBI YpPOBEHb:
VYueonuk / O.C. Tabpuensn, W.I'. OctpoymoB, C.A. CmagkoB — Mocksa:
IIpocsemienue, 2022. — 401 ¢. — ISBN 978-5-09-101665-9. — Pexum noctymna
https://www.studentlibrary.ru/book/ISBNP97850910166591.html

2. ["abpuensn, O.C. Xumus. 11 knacc. YrmyOnEéHHbIN yPOBEHb:
VYueonuk / O.C. I'abpuensa, N.I'. Octpoymos, C.A. Cnaakos, A.H. JIEBkuH —
Mockaa: [Ipocsemenune, 2022. — 434 ¢. — ISBN 978-5-09-101666-6. — Pexum
J0CTyna
https://www.studentlibrary.ru/book/ISBNP97850910166661.html

JdonosHuTenbHas JuTeparypa:

1. babkoB A.B., Xumus [DnekTpoHHbIl pecypc]: yuebHuk / A.B.
badkos, T.U. bapa6anora, B.A. Ilonkos - M.: [DOTAP-Menua, 2015. - 352 c. -
ISBN 978-5-9704-6149-5 - Pexum JOCTyMa:
https://www.studentlibrary.ru/book/ISBN9785970461495.html

2. Bacunesckas E.W., Heopranudeckast Xumusi [ IEKTPOHHBIN pecypc]:
yue0. mocooue / E.W. Bacunesckas, O.1. Ceuko, T.JI. llleBioBa - Munck: PUIIO,




2015. - 248 c¢. - [ISBN 978-985-503-488-0 - Pexum jgocrtymna:
http://www.studentlibrary.ru/book/ISBN9789855034880.html

3. Epoxun 1O0. M. Xumus mis npodeccuid U CHEUAIBHOCTEN
TEXHUYECKOTO W  €CTECTBEHHO- HAy4yHOro mpoduied: y4eOHUK 1S
cTyn.yupexaenuit cpen. mpod. oopazoanus / FO.M. Epoxun, 1.b. KoBanesa. - 4-¢
u3 1., crep. - M.: U3narensckuii neHTp «Akanemus», 2017. - 496 c.

IIporpamMHoe o0ecieyeHue U pecypcbl HHGOPMALUOHHO-
TeJIeKOMMYHUKAIIMOHHOI ceTu «AHTEepHET»

DJIeKTPOHHO-0UOJINOTEYHbIE€ CHCTEMBbI

1. DOnextponHo-Ombmmoreynass cuctema (ObBC) OO0  «llomurexpecype»
«Koncynbrant cryaeHta». MHoronpouibHBIH 00pa30BaTENbHBIA  PeCypc
«KOHCYIBTaHT CTyJIeHTa» SBISETCA SJICKTPOHHOM OMOIMOTEYHON CHUCTEMOH,
MIpeIOCTaBIAOIIENH JocTyn 4depe3 ceTh MHTepHeT Kk ydeOHOW nuTeparype u
JIOTIOJIHUTENbHBIM ~ MaTepuanaM, MNPHOOPETEHHbIM HA OCHOBAaHUU MPSMBIX
IoroBopoB ¢ mpaBooOmanarensmu. Karamor conmepxkur Oonee 15 000
HauMeHOBaHM m3mganuii. www.studentlibrary.ru. Peructpanusi ¢ KOMIObIOTEPOB
YHHBEPCHUTETA.

2. DnexrtpoHHas 6ubnnoreynas cuctema [IPRbooks. www.iprbookshop.ru

3. DOnexrponHo-ombmmoreuynas cuctema BOOK.ru https://book.ru

IIporpammHoe o0ecnieyeHue

HaunmenoBauue

Hasnauenue
MIPOrPaMMHOTO OOecTIeueHHs

[Iporpamma 11t mpocMOTpa 3JIEKTPOHHBIX
TOKYMEHTOB

Adobe Reader

Moodle | O6pa3zoBarensublii moptan @I'BOY BO «AT'Y»

Mozilla FireFox | Bpayzep

Google Chrome | Bbpay3zep

7-zip | ApxuBarop

Microsoft Office 2013, | ITakeT opuCHBIX TporpaMm
Microsoft Office Project 2013,
Microsoft Office Visio 2013

Microsoft Windows 7 Professional | OmneparnmonHas cuctema

Kaspersky Endpoint Security | CpencTBo aHTUBHPYCHOM 3aIUThHI

CoBpeMeHHbIE MPO(ecCHOHATbHBIE 0a3bl JaHHBIX,
HH(OPMALMOHHbIE CIPABOYHbIE CHCTEMBI

YuuBepcajgbHas  cOpaBOYHO-MH(OpPMAllMOHHAs  TOJHOTEKCTOBass  0asza  JIaHHBIX
nepuognueckux u3ganui OO0 «MBUC»

http://dlib.castview.com

Hwus nonvzosamens: AstrGU



http://www.studentlibrary.ru/
http://dlib.eastview.com/
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
https://book.ru/
http://www.iprbookshop.ru/
http://www.studentlibrary.ru/book/ISBN9789855034880.htm

llaponv.: AstrGU

ONEeKTpOHHBIE  BEPCHUU  TMEPUOAMYECKUX  HW3JaHHWM, pa3MemEHHbIE Ha  caiTe
UH(GOPMAIIMOHHBIX PECYPCOB
www.polpred.com

OnextpoHHbli Katanor Hayunoit 6ubnuoreku AI'Y Ha 6a3e MARK SQL HITO «Mudpopm-
CHCTEM»
https://library.asu.edu.ru/catalog/

DnekTpoHHbIN Katanor «Hayunsie xypHanbl AI'Y»
https://journal.asu.edu.ru/

KopnoparuBublii npoekT AccOIHMalMd PETHOHAIBHBIX OHOIMOTEYHBIX KOHCOPLIMYMOB
(APBMKOH) «MexperuonaiibHasi ananutudeckas pocnuch crarein» (MAPC) — cBoanas
0a3a TaHHBIX, COJIepIKAIIas MOJTHYI0 aHATMTHYECKYI0 pocruch 1800 Ha3BaHUH KypPHAJIOB 11O
Pa3HBIM OTpPACIIIM 3HAHUN. YUYACTHUKH MPOEKTA MPEOCTABISAIOT IPYT APYTY IEKTPOHHBIC
KOITUY OTCKAaHUPOBAHHBIX CTaTe! U3 KHUT, COOPHUKOB, )KYPHAJIOB, CoiepKaluxcs B OHIax
uxX OMOIHNOTEK.

http://mars.arbicon.ru

CrpaBounas npaBoBas cuctema Koncynprantllntoc.

Conepxutcss OTPOMHBIH MAcCHB CIPaBOYHOM MPaBOBOM HH(OpMAIUU, POCCHICKOE
Y pEeTHOHAJIbHOE 3aKOHOJATENIbCTBO, CYACOHYIO NpPAKTUKY, (DMHAHCOBBIE U KaJpPOBHIC
KOHCYNbTallM, KOHCYJbTAlMM  JUIsl  OIO/KETHBIX  OpraHu3alfii, KOMMEHTapuHu
3aKOHO/ATEIbCTBA, (POPMBI JOKYMEHTOB, MPOEKTHl HOPMATHBHBIX IPABOBBIX AaKTOB,
MEXIyHapOJHbIE MPABOBbIE aKThI, IPABOBBIC AKThI, TEXHUUECKHE HOPMBI U MTPaBUIIA.
http://www.consultant.ru

Pecypchbl uHpOPMAIITMOHHO-KOMMYHUKALMOHHOU ceTH « AHTEepHeT»

Haumenosanue unmepnem-pecypca Cseoenus o pecypce
EnuHOe OKHO A0CTyMa K 00pa30BaTEIbHBIM pecypcam ®DenepanbHbIi
http://window.edu.ru nopTan
MuHHUCTEpCTBO HayKH | BBICIIETO oOpa3zoBanus Poccuiickoii | (pemocraBiseTcs
denepanun CBOOOTHBIH JTOCTYT)

https://minobrnauki.gov.ru

Munucrepctso npocseienus Poceuiickoit deneparuu
https://edu.gov.ru

denepalibHOE areHTCTBO MO JeaM Mosioaéxku (PocMonoaéxs)
https://fadm.gov.ru

denepanbHas city:xba 1Mo Haa3opy B chepe o0pa3oBaHUS U HAYKH
(PocoGpHanzop)
http://obrnadzor.gov.ru

NHpopMannoHHO-aHAIUTUYECKU ~ TOPTal  TOCYIapCTBEHHOMN
nporpammsel Poccuiickoit @enepanun «loctynHas cpena»
http://zhit-vmeste.ru

Poccuiickoe IBUKEHUE MIKOJIbHUKOB
https://pam.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/

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOI'O IPEJIMETA

Pe3ynbTaThl 00yyeHuUs1

Kpurtepuu ouenkn
pe3yabTaToOB 00yUeHH s

MeToabl OLIEHKH
pe3yabTaToB
o0yueHust

Hepeqenb 3HaHHﬁ, OCBAaMBACMBbIX B paMKax yqe6Hor0 npeamMeTa:

MpEJICTaBIICHHUS: 0 xuMuueckoil | [laetr pa3BepHyTbhle U TOUHBIE YcTHbIN onpoc
COCTaBJISIIOIIEH  €CTEeCTBEHHOHAYyYHOH | ompeseseHus, MIPUBOJIUT [IpakTrueckas
KapTUHBI MHPa, POJIb XUMHH B TO3HAHUH | PUMEPBI,  HCIIOJIB3YET B MpoBepKa
SIBJICHWA TIPUPOIBI, B (OPMUPOBAHWH | OOBSACHEHUAX  (HOPMATLHBIHA

MBINUICHUA W KYJBTYPbI JIMYHOCTH, €€ | A3BIK XUMHUU

(YHKITMOHATEHOM TPaMOTHOCTH,

HEOOXOAMMOI JUTST perreHus

MPAKTHYCCKUX 3ajad W OSKOJIOTHYCCKU

000CHOBaHHOTO OTHOILIEHHS K CBOEMY

3JI0POBBIO M IPUPOJHOM Cpejie

CHUCTEMY XMMUYECKHUX 3HaHUU, KoTopas | [laeT pa3BepHyThle U TOUHbBIE KomOnHMpOBaHHBIH
BKJIFOYAET: OCHOBOIIOJIATaloOIINe | OTIPENEICHNUS, TIPUBOIUT orpoc
TIOHSITHUS, TEOPUH u 3aKOHBI, | IPUMEPHI, HUCHOJB3YET B

3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK | OOBSCHEHUSIX (HOPMAIBHBIN

XUMHH, (PAKTOIOTHUECKUE CBEICHHUA O | SI3BIK XUMHH

CBOMCTBax, COCTaBe, MOJIYy4YCHUH U

Oe3omacHOM HCIIONb30BAaHUU

BaKHEHIITHX HEOPTaHUYECKIX u

OpTraHUYCCKUX BEIIECTB B 6I)ITy u

MIPaKTUYECKOM eITeTbHOCTH YEIOBEKa

OCHOBHBIC METOAbI HAYYHOT'O IMO3HAHUA I[aCT Pa3BECPHYTHIC U TOYHBIC TGCTI/IpOBaHI/IC

BEIICCTB U SIBJICHUIN
(mabmromenmue, U3MEpeHHUe,
9KCIEPUMEHT, MOJICTTUPOBAHIE)

XUMHUYCCKHUX

OlIpe/ICIICHHS, HPUBOAUT
OpUMEpBI,  HCHONB3YeT B
00BACHEHUAX  (HOPMAIIBHBIH

SI3bIK XUMHH

®poHTaIBHBIN OIIPOC

Ilepeyennb ymeHmMii, 0CBaBaeMbIX B paMKax y4eOHOTO Mpej

MCTa:

BBIABJIATL XAPAKTCPHBLIC IIPU3HAKKU U
B3aMIMOCBSI3b  HM3YUYCHHBIX  TOHATHH,
MIPUMEHSATH COOTBETCTBYIOIINE TTOHITHS
IIPY OIMCAaHUU CTPOCHMSI U CBOMCTB
HEOPTraHUYECKUX U  OpPraHUYECKHX
BEIIIECTB U UX MpEBpallleHUH;

BBISIBJIATH B3anMOCBA3b XUMHNYECCKUX
3HAHUH c MOHATUSIMU u
MPEJICTABICHUSIMI  IPYTHX TPEIMETOB
U1t 6oJee OCO3HAHHOTO TOHUMAaHHUA M
06’L$ICHCHI/I$I CYIIHOCTH MaTCpHUaILHOI'O
€IUHCTBA MHpa

IToka3siBaer BBICOKHI
YPOBEHB NPUMEHUMOCTH
TEOPETUUECKUX u
MPUKIIaTHBIX aCIIEKTOB
XMMHYECKON HayKHU,
OOBSICHSIET, HACTIONB3YS
COOTBETCTBYIOILYIO

TEPMUHOJIOTHIO MOPSIIOK

JNEUCTBUH MpU NPOBEICHUU
TOTO WM HWHOTO OIIBITA,
BBITIOJTHEHHUS TOW WM HHOU
3a1a9u

ITuceMeHHbIN OnIpoC

HCITOJIB30BAaTh CHCTEMHBIC XHMHYCCKHC
3HAHUSA IS 00BACHEHUS u
MPOTHO3UPOBAHUA SABJICHUMN, HMEIOIINX
€CTECTBEHHOHAYYHYIO PUPOLY;

HCITOJIB30BaTh HaMCHOBaHUSA
XUMHUYECKUX COeIMHECHUI
MEXIYHAPOJHOTO COK3a TEOPETHUSCKOU

Ucnomszyer TpaBHiIa
CUCTEMATHYECKOHN

HOMEHKIIATYPbI 5
TPUBHAIBHBIX Ha3BaHH;
XUMUYICCKYIO0 CHUMBOJIHKY JIJIST
COCTaBJICHHS bopmyn
BCILIECTB. YMenue

PaboTa no xaproukam
VYeTHBI onpoc




nu HpHKJIa,I[HOﬁ XUMUHU U TPUBUAIIBHBIC
Ha3BaHHA BCIICCTB, OTHOCAINIHMXCA K
HU3YUCHHBIM KJIaCCaM OpPraHn4Y€CKuxX Hu
HCOPraHn4CCKUX COCﬂHHCHHﬁ;

HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY

COCTaBIISTh XUMUYCCKUE
(hopMyJIBI BEIIECTB.

TUTS COCTaBJICHHS hopmyn
HEOPTaHUYECKUX BEIIECTB,
MOJIEKYJIAPHBIX u CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAICHHBIX u
CKENCTHBIX) (QOpPMyJI  OpraHHYECKUX
BEILIECTB
COCTaBJISITh  YpaBHEHUS XMMHUYECKHX | YMEHHE 3alKiChIBATH [IpakTrueckas
peaknuii W pacKphIBaTh WX CYIIHOCTB: | YpaBHEHHUS XUMUIECKUX MIpOBEpPKa
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIuii.
peakuuii MOCPEICTBOM  COCTaBIICHUA
JJIEKTPOHHOTO OajaHca STHUX PEeaKIuii;
peakiuii  MOHHOrO OOMEHa IyTeM
COCTaBJICHUS ux TIOJTHBIX u
COKpAIllCHHBIX ~ MOHHBIX  YPaBHEHU;
peaxkuui TUJIPOIN3a, peaxuuii
KOMIUIEKCOOOpa3oBaHusl (Ha MpHUMEpE
TUAPOKCOKOMILIEKCOB LUHKA u
ATFOMUHUS)
MOJTBEPKIATh xapaktepnble | [TokaspiBaeT BBICOKHI ITuceMeHHbIN Ompoc
XUMUIECKUE CBOHCTBa BEIIIECTB | YPOBCHB MPUMEHUMOCTH
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U | TEOPETUUECKUX u
3a0UCSIMU  YPaBHEHUN  XMMHYECKHUX | MPUKIATHBIX 4CIIEKTOB
peaxuui XUMHAYECKOU HAYKH,
OOBSCHSET, UCTIOJB3YS
COOTBETCTBYIOLIYIO
TEPMUHOJIOTHIO, MOPSIOK

JEHUCTBUH MpU IPOBEICHUU
TOTO WM HHOTO OIIBITA,
BBIIIOTHEHUS TOW WM HWHOU

3aJa4n
KJIacCU(pHUIMPOBaTh HEOpraHWYecKue W | YMEThb  KIacCH(QHIUPOBATH WNHpuBuyanbHbII
OpraHUYeCcKUe BEIECTBA U XUMUYECKUE | HEOPTaHUYECKUE u ornpoc
peaKkuny, CaMOCTOSITENbHO BBIOMpATh | OPraHUYECKHE BELIECTBA U
OCHOBaHMs U KpUTEPUH JUIsL | XMMHYECKHE peakuuu.
KJaccupuKanun n3yyaemsbIx | IlokasbiBaer BBICOKHUI
XMMHUYECKUX OOBEKTOB; YPOBEHB MIPUMEHUMOCTH
XapaKTEPHU30BaTh COCTAaB M BaKHEUILNE | TEOPETHUECKHUX u
CBOMCTBA BEUIECTB, NMPUHAIICKAIMNX K | MPUKIAJHBIX aCIIEKTOB
ONpeACNCHHBIM KJaccaM M TpylnaM | XUMHYECKOH HayKU,
COCIMHEHH; OOBSCHSET, HCIIOIIB3YS
OPUMEHATh 3HAaHUS O COCTABE U | COOTBETCTBYIOILIYIO
CBOMCTBax BEILECTB JUIsl | TEPMHHOJIOTHUIO HOPSIOK
9KCHEPUMEHTAIEHOW MPOBEPKH TUIOTE3 | IEHCTBUH MpPH TNPOBEICHUU
OTHOCHUTEIILHO 3aKOHOMEPHOCTEH | TOTO WM MHOTO  OIIBITA,

MPOTECKaHUSI XUMHUYECKHX PEakiuid u
MIPOTHO3UPOBAHMSI BO3MOXKHOCTEH HX
OCYILIECTBJICHUS;

MIOATBEPKIATh Ha
pUMEpPaxX  XapakTep

KOHKPETHBIX
3aBUCUMOCTH

BBIIIOJIHEHUSI TOW WJIM WHOU
3aJaun




peaKunOHHON CIIOCOOHOCTH
OpraHUYeCcKUX COEMHEHUH oT
KpPaTHOCTH U THUIIa KOBaJIEHTHOH cBs3M ("
"u " "), B3AUMHOTO BIUSHHSI aTOMOB U
IPYIII aTOMOB B MOJIEKYJIaX; a TAKXKE OT
0COOEHHOCTEH peaNn3aliy Pa3InIHbIX
MEXaHHU3MOB IPOTEKaHMsI peaKIHii

XapaKkTepHU30BaTh anekTpoHHoe | [loka3biBaeT BBICOKHI KomOunupoBaHHbIit
CTpOGHHE aTOMOB (B OCHOBHOM U | YPOBCHb IIPUMEHUMOCTH oIpoc
BO30YXXJIEHHOM COCTOSHUM) U HMOHOB | TEOPETHYECKUX u

XUMHMYECKUX JIEMEHTOB 1 - 4 MepHOA0B | MPUKIATHBIX acTeKTOB

[Iepuonnueckoit CHCTEMBI AU, | xumuueckon HayKU,

MeHaeneeBa W HMX  BAJICHTHBIC | OOBSCHSIET, WCTIONB3YS

BO3MOXXHOCTH, HCIOJIb3YS MOHATUSA "S", | COOTBETCTBYIOIIYIO

"p", "d-snexTpoHHEIE" opOHTaNy, | TEPMHUHOIOTHIO

SHEPreTHYECKUEe YPOBHH;

O0OBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS

CBOMCTB XMMHYECKHX JJIEMEHTOB H

o0pa3yeMbIX MMM COEAMHEHHH II0

MEePUOAaM U TpyInam

MPOBOJUTH pacueThl M0 XHMHUYECKUM | 3amHUCHIBAaTh ypaBHEHUS Pemenue 3anau
¢dopMysaM M ypaBHEHHSIM XUMHYECKHX | PEaKLUH, MIPOU3BOANTH

peaxuunit c HCIIONb30BAaHUEM | pacueThl 10 XUMHYECKUM

¢u3nuecKux BeNUYMH (Macchl, o0beMa | popMynaM W ypaBHEHHSIM

ra3os, KOJIMYECTBA BEIIECTBA), | peaKuui

XapaKTepPU3YIOIIHUX BEIIIECTBA c

KOJIM4YECTBEHHON CTOPOHBI;

MPOrHO3MPOBaTh,  aHAJM3UpOBaTh U | PannoHampHOCTH u [IpaxTrueckas
OIICHMBATh C TMO3MLIMN 3KOJOTMYECKOW | MPaBHJIBHOCTH BBIOJHEHMS MIpOBEpKa

0e30IacHOCTH IOCIEACTBHUSA OBITOBOM M
HpOH3BO}1CTBeHHOI7[ JCATCIIbHOCTHU
YeJIOBeKa, CBSA3aHHOW C MepepabOTKOM
BCIICCTB; HCIONb30BaTh MOJYYCHHBIE
3HAHUA JUJIA HpI/IHHTI/IH FpaMOTHBIX
peuieHudt  mpoOJieM B CHTYalMsX,
CBSI3aHHBIX C XHUMUEH;

CaMOCTOSATENIBHO IJIAHUPOBATH "
HpOBOI[I/ITB XI/IMI/I‘IGCKI/Iﬁ 3KCHepI/IMeHT C

COOMIOAEHHEM  TIpaBHI  0€30IacHOro
obpamieHnss ¢ BeIIECTBaMH |
nabopaTopHbIM 00opyJI0BaHKEM,

(dopMynupoBaTh LEIH HCCIIEAOBaHUS,
NPEIOCTaBIATh B pasiuuHON  Qopme

OITBITOB

pe3yNIbTaTh JKCIEPUMEHTA,

AQHAIM3UPOBATh M OLECHUBAaTh  UX

JIOCTOBEPHOCTb;

YMEHHUH OCYIIECTBIATH | YMETh ocymecTBiATh | Pabora mo kaproukam
LIeJICHAPABJICHHBIN OUCK XMMHUYECKON | LIEJIEHAIPABICHHBIA  MTOMCK VYerHBIi onpoc
WHQOPMaINH B Pa3TUYHBIX HCTOYHUKAX, | XHMHYECKOH MH(oOpManuu B

KPUTUYECKU AHAIM3UPOBATH | PA3JIMYHBIX HCTOYHHUKAX,

XMMHYECKYIO nHGOPMAIIO, | KPUTUYECKH AaHaIU3HPOBaTh

nepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHH C TIOCTABJICHHOW y4eOHOM
3amavei

XUMHYECKYIO HUH(POPMAIIHIO,
nepepadaThiBaTh ee u
WCIIOJIb30BaTh B




COOTBETCTBUU c
TTOCTaBJICHHOMN y4ueOHO
3agadent

IIpu HeoOXxommMmocTH pabodas mporpamMma yd4eOHOTO TpeaAMeTa MOXKET ObITh
aJanTUpoBaHa JUIsi oOecmedeHuss 00pa3oBaTENbHOIO IMpollecca HWHBAIMIOB U JIMIL C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 3]I0POBbsI, B TOM YHCIIE JJIS AUCTAHIIMOHHOTO OOYYEHHSI.
Jlnst aToro TpebyeTcs 3asBJICHHE CTYACHTA (€r0 3aKOHHOTO TMPEACTaBUTENSA) U 3aKIIOUCHHE
MICUXOJIOTO-MeAuKO-nieaarornueckoit komuccuu (IIMIIK).
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