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1. IlosicHuTENbHAA 3aNACKA

1.1. TIlacmopt paboyeii mnporpaMmMbl

PabGouass mporpamma y4eOHOTO TmpeAMeTa OpPUCHTHpPOBAaHA HA PEATHU3AIHIO
denepanbHOrO0 KOMIIOHEHTa TOCYAapCTBEHHOTO0 00pa30BaTEILHOTO CTaHAapTa (maiee —
®I'OC) cpenuero obmero obpazoBanus «XUMHUS» HA MPOPMIHPHOM YPOBHE B Mpejenax
IporpaMmbl MOATOTOBKK cnenuainucToB cpeanero 3seHa (manee IIIICC3) cpeanero
poecCHOoHaTEHOTO 00pa30BaHUs C YIETOM MPOUIIS MOIyIaeMOoro mMpodecCHoHaTEHOTO
oOpazoBaHMs.

Pabouas mporpamma coctaBieHa st OYHON (OPMBI 00yUCHHUS

1.2. Copep:kaHue NporpaMMbl HANIPABJIEHO HA JOCTHKEHHE CJIEAYIOIIMX IeJIei:

JINYHOCTHBIE pPe3yJbTAThI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOW NMPOTrPaMMbI
AOJIZKHBI OTPAXKATh:

— YYBCTBO TOPJIOCTM M YBAXEHUS K HUCTOPUM U JIOCTUKEHUSIM OTECYECTBEHHOM
XUMUYECKOM HAyKW; XHMMHYECKH TPaMOTHOE T[IOBeJleHHEe B MPOQeCcCHOHATBHON
NESATEILHOCTH U B OBITY TIPU OOpaIIeHUH C XMMHUYECKUMHU BEIIECTBAMH, MaTepuajliaMu U
IIPOLIECCAMU;

— TOTOBHOCTh K TMPOJOKEHHUIO OO0pa30BaHMS U TOBBINICHUS KBaIu(UKAIUUA B
n30paHHOM NpPO(EeCcCHOHATBHOM JESATEIbHOCTA W OOBEKTUBHOE OCO3HAaHUE POJIHU
XUMUYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHUE UCIOJb30BaTh JOCTWKEHHUS COBPEMEHHOM XHMHYECKOM HAyKu U
XUMHUYECKUX TEXHOJIOTUH JIJIsl TOBBIIIEHUS] COOCTBEHHOT'O MHTEJUICKTYJIbHOTO PAa3BUTHUS B
BBIOpaHHOM TPO(PEeCCHOHATBHOM eI TeIbHOCTH;

— POCCHICKYIO0 Tpa)XAaHCKYI0 HIEHTUYHOCTb, MAaTPUOTU3M, YBAKEHUE K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iiepell POOMHON, TOpIOCTH 32 CBOM Kpau, CBOXO Ponuny,
NpOIIOE W  HACTOSIIEE  MHOTOHAIIMOHAIBHOTO  Hapoaa Poccuu,  yBakeHHE
roCyapCTBEHHBIX CUMBOJIOB (Tep0, duiar, THMH);

— TPaXJAHCKYIO MO3UIUI0 KaK aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCHUUCKOTO
oOl1ecTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYLIMOHHBIE IIpaBa U OOA3aHHOCTH, YBa)KaroIIero
3aKOH M MPaBONOPSAOK, 00JIaJat0IIero 4yBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO
NPUHUMAIOLIETO TPAJAUIIMOHHbBIE HAIMOHAJIbHBIE U OOLIEYEIOBEYECKUE TYMaHUCTHYECKUE
U JIEMOKPAaTHYECKHUE [IEHHOCTH;

— FOTOBHOCTb K cITy’keHHI0 OTe4ecTBY, €ro 3alluTe;

— c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOTe KYJbTYp, a TAKKe
pa3nnyHbIX (OpM 00IIECTBEHHOTO CO3HAHMSI, OCO3HAHUE CBOETO MECTa B MOJUKYIBTYPHOM
MUDE;

— c(OpMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIUTAHUS B COOTBETCTBHH C
00111e9YeIOBEUYECKIUMH [IEHHOCTSIMU M UJeAIaMH TPaKJAHCKOTO OOIIECTBA; TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSATEIIBHOM, TBOPYSCKOM M OTBETCTBCHHOM JICITCIHHOCTH;

— HaBBIKA COTPYJHHUYECTBA CO CBEPCTHHKAMH, JE€TbMH MIIQJIIIETO BO3pacTa,
B3pOCIBIMA B 00pa30BaTeNIbHOM, OOIIECTBEHHO TMOJIE3HOW, Y4eOHO-HCCIEI0BATEIBCKOM,
MIPOEKTHOW U APYTUX BUJAX AECATEIbHOCTH;



— HPABCTBEHHOE CO3HAHUE U TOBEJIEHWE HAa OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX
LICHHOCTEM;

— T'OTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUU BCEH JKU3HM; CO3HATEILHOE OTHOLIEHUE K HEMPEPHIBHOMY 00pa30BaHMIO KaK
YCIJIOBUIO YCIIEITHOM MpodhecCuOHATBHOM U 0011IEeCTBEHHON JEATENbHOCTH;

— OepeXHOe, OTBETCTBEHHOEC U KOMIIETEHTHOE OTHOIIEHHE K (HU3UYECKOMY H
MICUXOJIOTUYECKOMY 3J0pPOBbIO, KAaK COOCTBEHHOMY, TaK W JPYrux JIOJIed, YMEHHE
OKa3bIBaTh MEPBYIO TOMOIIIb;

— OCO3HaHHBIA BBIOOp Oyaymieil mnpodeccuu U BO3MOXKHOCTEM peanu3aiuu
COOCTBEHHBIX KU3HCHHBIX TUIAHOB; OTHOIICHHUE K MPO(PECCHOHATLHON JAEATEIHPHOCTH KaK
BO3MOXKHOCTH YYacTHsl B pPEIICHUH JUYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX,
00IIeHAITMOHATBHBIX TPOOIIEM;

— c(hopMUPOBAHHOCTH FKOJIOTUIECKOTO MBINIJICHUS, TOHUMAHHUSI BIUSHUS COITMATLHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE TMPUPOJHOM H COLUUAIBHOW  CpE.bl;
PUOOPETEHHE OIBITA KOJIOTO-HAIIPABICHHOM JIEATEILHOCTH.

MeTanpeaMeTHble  pe3yJbTAThbl OCBOEHHSI OCHOBHOW  00pa3oBaTeIbLHOM
NMPOrpaMMbl JI0JZKHbI OTPAKATh:

— HCMOJIb30BAHUE PA3JIMYHBIX BUIOB MO3HABATEIBHON NESITEIBHOCTH M OCHOBHBIX
MHTEJUICKTYaJIbHBIX Onepalnii (MOCTaHOBKH 3a/1a4d, OpPMYITHPOBAHUS TUIIOTE3, AaHATIM3A U
CUHTE3a, CPaBHEHUS, 0000IIECHUS, CUCTEMAaTU3alluH, BBISBICHUS IPUUUHHO-CIIEJICTBEHHBIX
CBSI3€M, IMOUCKA aHAJOTOB, (POPMYJIUPOBAHUS BBIBOJAOB) MJi PEUICHUS] TMOCTABICHHOMN
3a/laud, TMPUMEHEHHWE OCHOBHBIX METOJIOB TO3HaHMS (HAOMIOJEHUS, HAYYHOTO
HKCIEPUMEHTA) JIJISI U3YUCHHUS PA3IMUHBIX CTOPOH XUMHYECKUX OOBEKTOB U MPOIECCOB, C
KOTOPBIMH BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATLCA B podeccuoHanbHol cdepe;

— UCIOJIb30BaHUE PA3JIMYHBIX UCTOYHUKOB ISl TOTYYEHUS] XUMUUYECKOM nHpopmariuu,
YMEHHUE OLICHUTh €€ JOCTOBEPHOCTh JJISI JOCTHXKEHHUS XOpOIIUX pe3yJbTaTOB B
npodeccruoHansHo chepe;

— YMEHHUE CAMOCTOSITEIbHO ONPENEIIATh LEIU IEATEIIbHOCTH U COCTABIISITh IIaHbI
NEATEeIIbHOCTH; CaMOCTOSITENIbBHO OCYIIECTBIIATh, KOHTPOJHMPOBATH U KOPPEKTUPOBATH
JEATEIIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI I TOCTUKEHUS MOCTABICHHBIX
1esei U peanu3aliy MIaHOB JIeATebHOCTH; BBIOUPATh YCIEITHBIC CTPATETUN B PA3JIMYHBIX
CUTYyalUsX;

— yMEHHUE€ NPOIYKTUBHO OOLIATHCA W B3aMMOJIEWCTBOBATH B MPOLECCE COBMECTHOM
NEATEeIbHOCTH, YYUTBHIBATh MO3UIMU APYTUX YYACTHUKOB JEATENbHOCTH, A()PEKTUBHO
paspeniaTh KOH()JIUKTHI;

— BJIaJICHHE HaBbIKAMH MO3HABATEIBHOM, YU4EOHO-UCCIIEA0BATEILCKOM U MPOCKTHOM
NEATEeIbHOCTH, HaBBIKAMHU pa3pelieHusi MpoOieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHHUS TMPAKTUYECKUX 3a7ad, MNPUMEHEHHUIO
Pa3IMYHBIX METOOB MTO3HAHUS;

— FOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIbHOW MH(POPMAITMOHHO-TIO3HABATEIHLHOM
NeSATEeTLHOCTH, BJIaJICHUE HABBIKAMU MOJTYUYEHUs HEOOX0UMOM nH(MOpMAIUU U3 CIoBapen
pa3HbIX THUIIOB, YMEHHE OPHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HWH(POpPMAIIUH,
KPUTUYECKU OIICHUBATh M UHTEPIIPETUPOBATH WH(DOPMAIUIO, TIOTyIaeMYyI0 U3 Pa3IMIHBIX
HMCTOYHUKOB;

— YMEHHE WCIOJIb30BaTh CPEACTBA HWH(OOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
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texHosorui (ganee - WKT) B pemieHur KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U
OpraHU3alMOHHBIX 3aJad ¢ COOJIoJeHuEeM TpeOOBAaHUN HSPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECypcOCOEpEeKeHMs, MPABOBBIX M ITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€301aCHOCTH;

— yMEHUE ONpeeisaTh Ha3HauUeHNEe U (QYHKIUU PA3TIMYHBIX COLIMAIbHBIX HHCTUTYTOB;

— yYMEHHE CaMOCTOSITEJIbHO OIICHMBAaTh W MPUHUMATh PEIICHUS, ONpPEAeIsIonne
CTpaTEruIo MOBEACHUS, C YUETOM IPaXJaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

— BJIaJICHUE SI3bIKOBBIMH CPEJICTBAMU - YMEHHE SCHO, JIOTUYHO U TOYHO M3J1araTh CBOIO
TOYKY 3PEHHUSI, UCIIOJIb30BATh a/ICKBAaTHBIC SI3BIKOBBIE CPEJICTBA;

— BIIaJIcHWE HABBIKAMH ITO3HABATEIHHOU pedIEKCHM KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB U OCHOBAaHUMW, IPAHUILl CBOETO
3HAHUS U HE3HAHMUSI, HOBBIX MTO3HABATEIbHBIX 33/1a4 U CPEACTB UX JOCTHKCHUSI.

N3yuenne npeameTHoi odactu " Xumus'" J0JKHO 00eCIeYUTh:

— c(OpMUPOBAHHOCTH MPEACTABICHUA O MECT€ XMMHUHM B COBPEMEHHOW HAy4YHOM
KapTUHE MUPA; TOHUMAHUE POJIU XUMHUH B (HOPMUPOBAHUH KPYro30pa U (PYHKITMOHAILHON
IPAMOTHOCTH Y€JIOBEKA JJIS PELICHUS IPAKTUYECKUX 3a/1aY;

— BJIaJICHHE OCHOBOIIOJIAralolMMH XUMUYECKUMHU MTOHATHSIMU, TEOPUSIMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMM;  YBEPEHHOE  IIOJb30BAaHUE XHMHUYECKOW TEPMHUHOJOTHEH U
CUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMU METOJIaMH HAyYHOT'O MO3HAHUSI, UCTIOJIb3YEMbIMU B XUMUHU:
HaOJIOJICHUEM, OIMCAHUEM, HM3MEPEHHEM, SKCIEPUMEHTOM; YyMEHHE 00pabaThiBaTh,
OOBSICHATh PE3YJIbTaThl MPOBEJCHHBIX OIBITOB W JieJlaThb BBIBOJbI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSATH METO/IbI TO3HAHUS TIPU PEIICHUU MPAKTUUECKUX 3a/1a4

— cOpMHUPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIC OIICHKH WU MPOU3BOJUTH
pacyeThl M0 XUMUYECKUM (opMyJiaM U YPaBHCHUSIM;

— BJAJCHUE TpaBUJIAMU TEXHUKHU OE€30MAaCHOCTH NPHU HCIOJIb30BAaHUU XUMHYECKUX
BEIECTB; C(HOPMHUPOBAHHOCTH COOCTBEHHOW TIO3HIIMU IO OTHOIICHUIO K XUMHUYECKOH
uH(bOpMaIuu, MOTy4aeMOr U3 Pa3HbIX HCTOYHUKOB.

[IpeameTHbIe pe3ynbTaThl WM3Y4YEHUs MpeaMeTHON obnactu "Xumus" BKIIOYAOT
MPEIMETHBIC PE3YJIbTAThl U3YUCHUS YUEOHBIX MTPEIMETOB:

"Xumus" (yriayOJeHHBIM YpOBEHB) - TpeOOoBaHUS K MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS 0a30BOT0 Kypca XUMHUU JOJKHBI OTPAKATH '

— c(hopMHUPOBAHHOCTH CUCTEMBI 3HAHUU 00 OOIIMX XUMUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSIX;

— chOpMUPOBAHHOCTh YMEHHUW HCCIEJAOBaTh CBOMCTBA HEOPraHUYECKUX U
OPTraHUYECKUX BEIIECTB, OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS XUMUYECKUX PEaKIIUH,
MIPOTHO3UPOBATh BO3MOXKHOCTh UX OCYIIIECTBIICHHUS;

— BJIaJICHWE YMECHHUSIMU BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUN O COCTaBE, CTPOCHUU
BCIIECTBA M OCHOBHBIX XHUMHYECKHX 3aKOHAX, IPOBEPATh HX HKCIEPUMEHTAILHO,
dbopmyIupys 11eTh UCCIIeI0BAHMUS,

— BJIaJICHUE METOJAaMU CAMOCTOATEIIbHOTO MNIAHUPOBAHUS U TPOBEJCHUSI XUMHYECKUX
DKCIICPUMEHTOB ¢ COOJIFOZCHHUEM TIIpaBmyl Oe30macHOM paboThl ¢ BEIISCTBAMH U
1abopaTopHbIM 000pynOBaHHEM; C(HOPMUPOBAHHOCTh YMEHHM ONMUCAHUS, aHAJIM3a U
OIIEHKH JIOCTOBEPHOCTH MOJIYUYEHHOTO pe3yJibTaTa;

— c(opMUPOBAaHHOCTh yYMEHHUH MPOTHO3UPOBATH, AHATU3UPOBATH M OIEHWBATH C
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MO3ULMN AKOJOTHYECKOMN 0e301acHOCTH IOCICACTBUA OBITOBOM M HpOI/I?)BO,ZICTBeHHOﬁ
JACATCIBHOCTH YCJI0BCKaA, CBSI3aHHOM C Hepepa60TK0171 BCIIICCTB.

B pe3yabTarte ocBOeHHMs Y4eOHOI0 MpeAMeTa CTYACHT I0JI’KEH YMETh:

— HAa3bIBATh. W3YYCHHBIC BEIIECTBA [0 «TPUBUAJIBHON» WIM MEXIYHAPOIHON
HOMEHKJIaTypawm;

— ONpPEIENATh: BAJEHTHOCTh U CTENEHb OKUCJIEHUS XWMHYECKHX 3JIEMEHTOB, THUIL
XUMHUYECKON CBSI3U B COCIUHEHUSX, 3aps] MOHA, IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
TUIl KPUCTAJUIMYECKOW PEHIETKU, XapaKTep CpeAbl B BOJHBIX PACTBOPAX, OKUCIUTENb U
BOCCTAHOBUTENb, HANpPABICHUE CMEIICHHUS pPABHOBECUS TMOJ BIUSHUEM Pa3JIMYHBIX
¢dakTOpoB, H30MEpPHl M TOMOJIOTH, MPUHAJUIKHOCTH BEIIECTB K pPa3HbIM Kjaccam
HEOPTraHWYECKUX U OPTraHWYECKUX COEIMHEHMS; XapaKTep B3aWMHOI'O BIMSHHS aTOMOB B
MOJIEKYJaX, TUIbI PEAKIIUN B HEOPraHUYECKOW U OPTAHUYECKON XUMUH;

— XapaKTepu30BaTh: S-, P-, d-dMeMEHTH Mo WX THoJjokeHHo B I[lepuommueckoi
cucreme JI.JMI. MengeneeBa; oOuue XHMHUYECKHME CBOMCTBA METaNIOB, HEMETAJUIOB,
OCHOBHBIX KJIaCCOB HEOPIaHWYECKUX W OPraHWYECKUX COEIWHEHUH (YTIeBOIOPOIOB),
CHUPTOB, (PEHOJIOB, aJIbJIETHI0B, KETOHOB, KAPOOHOBBIX KUCJIOT, AaMUHOB, aMUHOKHUCIIOT U
yTJIEBOIOB);

— OOBSCHSTH: 3aBUCUMOCTh CBOMCTB XMMHUYECKOI'O 3J€MEHTa U OOPa30BaHHBIX UM
BemecTB OoT mnonoxeHus B Ilepmogmueckont cucreme .M. MenaeneeBa; 3aBUCUMOCTh
CBOMCTB HEOpPraHMYECKUX BEIIECTB OT UX COCTaBa M CTPOEHHUSA, MPUPOAY XHUMHUYECKOU
CBS3M, 3aBUCUMOCTh CKOPOCTH XHUMHYECKON peakuuh OT pa3InyHbIX (PaKkTopoB,
PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COETMHEHHUM OT CTPOEHUS MOJIEKYJI;

— BBINOJHATh XHWMHUYECKHM OSKCHEPUMEHT 10 PACIO3HABAHUIO BAKHEUILNX
HEOPTraHWYECKUX U OPraHMYECKUX BEIUECTB, IMOJIYYEHUIO KOHKPETHBIX BEIECTB,
OTHOCSILUXCS K U3YYEHHBIM KJIaccaM COEIMHEHU;

— MPOBOJIUTH PACUYETHI IO XUMUUYECKUM (POPMYJIaM M YPABHEHUSIM PEAKIIHIA;

—OCYILIECTBJISAITh ~ CAMOCTOSITENIBHBIN  MOUCK  XMMHUYECKOM  uH(poOpMauuu C
WCIIOJIb30BAHUEM PA3IMYHBIX HICTOYHUKOB (CIIPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX
U3JaHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCIOIB30BATh
KOMITBIOTEPHBIE TEXHOJIOTHU I 00pabOTKH M Tepeiadyu XUMUYECKOU nHGOpMAaIii U ee
MPEICTABIICHUS B PA3INYHBIX (DOpMax.

B pe3yabTarte ocBoeHHMs y4eOHOI0 IpeaAMeTa CTYAeHT J0JI2KEH 3HATh:

— pOJIb XMMHUHU B €CTECTBO3HAHUH, €€ CBA3b C APYTMMH €CTECTBEHHBIMU HAyKaMH,
3HAYEHHE B )KU3HU COBPEMEHHOIO 00IIECTBA;

— XMMHYECKHUE MOHATHS: BEUIECTBA, XUMUUYECKUIN DJIIEMEHT, aTOM, MOJIEKYJIa, Macca
aTOMOB M MOJICKYJI, UOH, PaJHKall, aJUIOTPOIHs, HYKIIUAbl U U30TOIbI, aTOMHBIC S-, P-, d-
opOuTany, XUMHUYECKas CBA3b, DIIEKTPOOTPULATEIBHOCTh, BAJEHTHOCTh, CTENEHb
OKHUCJICHHUs, TuOpuan3anusi opOuTanei, MpOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJb,
MOJISIpHasi Macca, MOJISIPHBIN 00beM ra3000pa3HbIX BELIECTB, BEIIECTBA MOJIEKYJISIPHOTO
HEMOJIEKYJISIPHOTO  CTPOCHUS, KOMIUIEKCHBIE COECAWHEHUs, JUCIIEPCHBIE CUCTEMBI,
VCTUHHBIE PACTBOPBI, dJIEKTPOIUTUYECKAS JUCCOLUALINS, KUCIOTHO-OCHOBHBIE PEAKLMU B
BOJHBIX PAacTBOpax, I'MAPOJU3, OKHUCICHHE M BOCCTAHOBJIIEHHE, DJIEKTPOJIU3, CKOPOCThb
XUMHUYECKOM peaklMMd, MEXaHW3M pEakiuu, KaTalu3, TEMIOBONH H>(PQeKT peakiuuu,
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OHTAJIBIINS, TEIUIOTa OOpa3oBaHUs, HHTPOINMS, XUMHYECKOE pPABHOBECHE, KOHCTaHTa
paBHOBECHS, YIJIEPOJHBIN CKeleT, (yHKIIMOHAIbHAS TPYIIa, TOMOJIOTHS, CTPYKTypHas 1
MIPOCTPAHCTBEHHAS HW30MEpPHs, WHIYKTUBHBIA W MeE30MEpHBIN A(h(PeKThl, 3aeKTpodu,
HYKJIeO()HJI, OCHOBHBIE THITBI PEaKIIM B HEOPTaHUUECKON U OPraHUYeCKON XUMUH;

— OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHECHUSI MAaCChl BEIIECTB, 3aKOH IMOCTOSIHCTBA
cocraBa BemecTB, llepuomnuecknit 3axkoH J[.MI. MenneneeBa, 3akoH I'ecca, 3akoH
ABorajipo;

—OCHOBHBIE  TEOpPUM  XUMHUHU;, CTPOCHHE  aToMa, XHUMHUYECKOW  CBS3H,
AIEKTPOJUTUYECKON JIMCCOLUALIMU, KHCJIOT U OCHOBAHUM, CTPOCHUS OPraHUYECKUX U
HEOPTaHUYECKUX COCAMHEHUN (BKJIIOYAsi CTEPECOXMMHIO), XUMHUYECKYI0 KHHETHKY H
XUMHUUYECKYIO0 TEPMOJUHAMUKY;

— KJ1acCu(hUKAIMIO 1 HOMEHKJIATYPY HEOPTaHUIECKUX U OPTAaHUYECKUX COSTNHEHUH;

— MPUPOJHBIE HICTOYHUKH YTIEBOAOPOIOB U CIIOCOOBI UX MEPEPAOOTKH;

— BEILIECTBA U MaTepUalbl, IIIMPOKO MUCIOJb3YEMbIEC B IPAKTUKE: OCHOBHBIC METAJLIIBI
W CIUIaBbl, rpaduT, KBapll, MUHEPAIbHBIC YIOOpECHHS, MUHEpPAJIbHBIC U OPraHUYCCKHE
KHCJIOTHI, IIEJI0YM, aMMHaK, YIJICBOAOPOJIbI, (EHOJ, aHWIMH, METAaHOJ, JTaHOI,
ATUJICHTJIMKOb, TJUIEPUH, (OpMalbJCTHI, alleTaIbJCTH/I, alleTOH, TJIF0KO03a, caxaposa,
KpaxMall, KJeT4yaTKa, aMHHOKHCJIOTBI, OEJIKM, HCKYCCTBEHHBIE BOJIOKHA, Kay4yKH,
IJIACTMACCHI, )KUPBI, MbLJIa U MOIOIIHAE CPEIICTBA.

B pesynbrate ocBoeHuss npeaMera |y Oyaymiero (apmareBTa  JOJDKHBI
dbopMupoBaThCs CIACAYIONIUE 00IMe KOMIIETEHIMH, BKIIOYAIOIINEe B ce0sl ClIOCOOHOCTh
(o 6a30BOI1 MOATOTOBKE):

OK 01. Beibupars crocoObl pemieHus 3agad npo(ecCHOHaNbHON NEeATeNbHOCTH,
NPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. OcyumecTBiasTh TMOUCK, aHaIM3 W HWHTEPHpPETAUHuI0 HHPOPMALIHH,
HEOOXOMMOM I BHIIOJTHEHUS 33a4 POo(ECCUOHATBbHON AeSITEIbHOCTH;

OK 03. IlmanupoBaTh W peaqu30BbIBaTH COOCTBEHHOE MPOPECCHOHAIBHOE H
JUYHOCTHOE Pa3BUTHUE;

OK 04. PaboTath B KOJJIEKTHBE W KOMaHze, d(PPEKTUBHO B3aWMOJIEHCTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM, KJIUEHTAMU;

OK 06. IIposBISITH TpakIaHCKO-ATPUOTHUYECKYIO MO3UIUI0, JAEMOHCTPUPOBAThH
OCO3HaHHOE TOBEACHHE HA OCHOBE TPAAUIIMOHHBIX OOIEYEIOBEUECKUX ILIEHHOCTEH,
MPUMEHSITH CTaHJAPThl AHTUKOPPYIIIMOHHOTO TTOBEICHUSI;

OK 07. ConeiicTBOBaTh COXpPaHEHUIO OKPYKAIOIIEH Cpelbl, pecypcocOepeKeHuUIO,
3¢ (HEeKTUBHO AEMCTBOBATh B UPE3BbIUAMHBIX CUTYAIUSX;

OK 09. HcnonwszoBath HHGOPMAIIMOHHBIE TEXHOJOTMH B NpodeccCHOHaTBHOM
NEeSATETbHOCTH.

N3yuenne maHHOrO y4ueOHOTO mpeaMera sBIsSeTcs 0a30il, HA KOTOpPOM OymyT
dbopMupoBaThCS  CAEAYIOMUE MPOPECCHOHATBHBIE KOMIETEHIIUH, COOTBETCTBYIOIIUE
OCHOBHOMY BUy MPOGeCCHOHATBHON e TETHHOCTH.



1.3. BocnurarejbHbIC eI

Nzydenne yueGHOTO mpeMera criocoOCTBYEeT BOCITUTAHHIO:

— YyBCTBa COMEPEKUBAHUS, (HOPMUPOBAHUIO UJICH MUIIOCEPIHS;

— TOJICPAHTHOE CO3HAHHME U TIOBEJCHHE B MOJUKYIBTYPHOM MHpE, TOTOBHOCTH M
CHOCOOHOCTh BECTH JHMAJIOT C IPYTMMH JIIOJIbMH, TOCTUTAaTh B HEM B3aMMOIOHHUMAaHHS,
HaXOJUTh OOIIHE eI U COTPYAHUYATD TSl UX JOCTHKEHHS, CHOCOOHOCTh MPOTUBOCTOSITH
UJICOJIOTHH SKCTPEMH3Ma, HAllMOHATTN3Ma, KCeHO(POOUH, TUCKPUMHUHALIUHN 0 COLUATBHBIM,
PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MTPU3HAKAM U JAPYTUM HETAaTUBHBIM COIIUATBHBIM
SIBIICHUSIM;

— OTBETCTBEHHOE OTHOIIEHHE K CO3JJaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSITHS
IICHHOCTEM CEeMEHMHOM KU3HU;

— SCTETHYECKOE OTHOIICHHE K MHpY, BKIIOYas SCTETUKY ObITa, HAy4yHOTO U
TEXHUYECKOTO TBOPYECTBA, CLIOPTA, OOLIECTBEHHBIX OTHOLICHUH.

— NPUHATUE U peajM3alUI0 LIEHHOCTEH 37J0pOBOro M 0€30mMacHOro odpasa >KU3HH,
noTpeOHOCTH B (PU3MYECKOM  CaMOCOBEPIICHCTBOBAHHH, 3aHATHUAX  CIIOPTUBHO-
O37I0POBUTEIIFHONW  JESATENBHOCTHIO, HENPUATHE BPEAHBIX MPUBBIUEK: KypeHUs,
yIOTpeOICHHSI alTKOTOJIsI, HAPKOTHKOB.

Ha uzyuenne npeamera « Xumusi» 1o crienmanbHocT 33.02.01 @apmarius 0TBOAUTCS
142 wdvaca B COOTBETCTBHMM C pa3bsCHEHHSIMH IO peanu3anuud  ¢eaepasbHOro
rOCyJIJapCTBEHHOIO0 00pa30oBaTENIbHOTO CTaHJApTa CpeAHEero ooOmero o0pa3oBaHUS
(npodunpHOE OOyUCHUE).

B npoduibHy0 cOCTaBISIONIYIO BXOJUT IPO(ECCHOHAIBHO HAIIPABIEHHOE CO/IEPKAHUE,
HeoOxoanmoe 1Uist (GopMUPOBaHUS Y 00yUarOIIMXCs MPO(PECCUOHANBHBIX KOMIIETEHIINH.

B nporpamme no npeamery «Xumus», peann3yeMon MPU MOATOTOBKE CTYACHTOB I10
CHEIHMAIBHOCTSIM €CTECTBEHHOHAYUHOTO NMPO(UIIs, MPOPHIbHON COCTABIAIOIMIEH SBISIFOTCS
paznenbl: «OCHOBHbIE MOHATUS U 3aKOHBI XUMHMW», «OO0IIasi 1 HEOpraHUYecKass XUMHU,
«Opranuyeckas XuMus».

B nporpamme TeopeTuueckre CBEACHUS AOMOIHSIIOTCA MPAKTUYECKUMHU 3aHATUSMH.

[Iporpamma cOIEpPKUT TEMATUYECKUM IUIAH, OTPAKAIOUIUN KOJMYECTBO 4YaCOB,
BBIJICIISIEMOE HA U3yYECHUE NIPEAMETA « XUMHUSD.

KonTpone kauecTBa OCBOEHMS IpenMera «XHMHUS» MPOBOAUTCA B IPOLECCE
TEKYILIETr0 KOHTPOJISI U IPOMEKYTOYHOM aTTECTALINH.

Texyuuit KOHTPOJIb MPOBOJUTCS B MpeJenax yueOHOro BpeMEHHU, OTBEIEHHOTO Ha
OpEeIMET, KaK TpPAaJAWLHOHHBIMH, TAaK M WHHOBAIMOHHBIMA METOJAMM, BKIKOYAs
KOMITBIOTEPHOE TECTUPOBAHUE. Pe3yiabTaThl KOHTPOJS YUYWTBHIBAKOTCS NPH MOJBEIECHUU
WUTOT'OB IO MPEIMETY.

[IpoMexyTouHas aTTecTalrs IPOBOAUTCA B (OopMe dK3aMeHa MO UTOraM HU3YyUEeHHsI
peaIMeTa.

[IpomexxyTouHast aTTecTalus B BUAE SK3aMEHA IO NPEIMETY IPOBOAMTCS 3a CYET
BPEMEHH, OTBEJACHHOTO HA €€ OCBOCHHE.

1.4. OOmasi xapakTepucTuKa y4e0HOro npeamera

Pa3sgen 1. «OcHOBHBIE TOHATUS U 3aKOHBI XUMUN.
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[IpodunbHas cocrapisomIas:

CocraB BeniecTBa. XMMHYECKHE AIIEMEHTHI. ATPEraTHbIE COCTOSHUS BEIECTBA: TBEPAOE
(kpucTtasmmyeckoe U amopdHoe), Kuakoe U razoodbpasznoe. Cmecu BemiecTB. Paznuuus
MEXIY CMECSIMU M XUMUYECKMMU COEIUHEHHSIMH. MaccoBas M 0O0bEeMHas J0Ju
KOMIIOHEHTOB CMECH.

Paznen 2. «OO6mas u HeopraHuyeckast XUMHUS.
[TpodunbHas cocTaBusrOmas:

ITonatue o xummyeckou cBa3u. Konuenrpanwns. KarammsaTopsl u Karamns: romo- U
TETEPOreHHbIA, KX MeXaHUu3Mbl. DOEpPMEHTBI, WX CpPaBHEHHE C HEOPraHU4YECKUMU
KaTaau3aTopaMu. 3HAY€HHE METAJUIOB B MPHUPOJIE U KU3HU OpraHu3MoB. Poiib BOJbI Kak
cpenoobpasytoliero BemiectBa kietku. Komminekcoobpasosanue. [ToHsTHE O AMCTIEPCHBIX
cuctemax. Knaccudukamus AUCTIEPCHBIX CHCTEM. 3HAUE€HUE AUCIIEPCHBIX CUCTEM B JKUBOM
Y HEKMBOW MPUPOJIE U MPAKTUYECKOW )KM3HU YeJoBeKa. buonornueckue, METUIUHCKUE U
TEXHOJOTHYeckue 30iu. CBepThIBaHHME KPOBH KaK OMOJIOIMUYECKMA CHHEPE3UC, €ro
3Hauenue. llonsarue o pactBopax. CnocoObl BbIpaXEHHUS KOHILIEHTpAlMM PacTBOPOB.
'maponn3 xak oOMeHHbIM mpouecc. HeoOpaTuMmelii THAPOIU3 OpPraHUYECKUX MU
HEOPTraHWYECKUX COCIMHEHHM M €r0 3HaY€HUE B MPAKTHUUYECKOW JEATEIbHOCTH YEJIOBEKA.
['maponn3 opraHMYECKUX BEIIECTB U €ro OMOJIOTHYECKOE U MPAKTUYECKOE 3HAUE€HUE. A30T
u ¢pocdop B npupoae, ux buosornyeckas posb. bruonornueckas posb rajJoreHoB.

Paznen 3. «Oprannueckast XUMHsI.
[IpodunbHas cocraBisomas:

[lonsiTue 00 OpPraHMYECKOM BEUIECTBE M OPraHMYeCKOM XUMUHU. DU3HOJOTHYECKOe
nerictBue sta”ojsia. [loHsTHE O KapOOHUIBHBIX coenuHEHUSX. [loHATHE O KapOOHOBBIX
KUCJIOTax M ux kjaccudukarus. [lonstue o6 yrimeBomax. Knaccudukaiust yrieBojoB.
[TonsiTue 06 aMUHOKHCIIOTaX, UX Kiaaccupukanus u ctpoenue. [loayuyeHrne aMuHOKHUCIIOT,
UX IpUMeHeHue u Ouosnorunyeckas ¢pyHkuus. benku. benku kak nNpupoaHbIe MOJIUMEPHI.
HyxnenHoBble KUCIOTHI Kak MNpUpoaHble moiumepbl. [loHsTue o QepmeHTax Kak o
OMOJIOTUYECKUX KaTalIn3aTopax Oe’aKoBOM mpupoibl. 3HaueHne (EepMEHTOB B OMOJIOTUH U
IPUMEHEHUE B NPOMBIIUIEHHOCTH. [loHATHE 0 BuTamumHax. IloHATHE O ropMOHax Kak
OMOJIOTMUECKH AaKTHUBHBIX BEIECTBAX, BBIMOJHAIOMINX HSHAOKPUHHYIO PETYJSLHUI0
XKU3HEIEATEIIbHOCTH OPraHU3MOB.

MecTo y4eOHOro npeamMera B CTPyKType
IIporpaMmmbl OATOTOBKH CHENMAJTHUCTOB CPeIHEr0 3BeHa

VY4eOubIl mpeaMeT « XUMHUs» U3ydaeTcs B 001eo0pa3oBaTeILHOM IIUKIIE Y4eOHOTO
IiaHa OCHOBHOM  mpodecCHOHAIbHOW  00pa30BaTENbHOW  MPOTpPaMMBI  CPEIHETO
npodeccruonanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO O0IIIET0 00pa30BaHMsI C MOTyYEeHUEM
cpenHero oOuero o0pa3oBaHUs U OTHOCUTCS K MPO(UIbHBIM MpEeaMETaM IO BBIOOpPY U3
00s13aTeIBHBIX TTPEIMETHBIX 00TaCTCH.

EctecTBeHHOHay4YHBIH | Y4yeOHbIe IPeIMeThI n/n | Mapexke | HammenoBanue
npoduib npeaMera
ba3zoBbie nmpeaMeTsl O6ume 1 OVIIL.0l | Pycckuii 361K
2 OVIIL.02 | JIuteparypa u poaHas
auTeparypa
3 OVIIL.03 | MHOCTpaHHBIH S3bIK
4 OVII.04 | Uadopmaruka
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5 OVII.05 | Uctopus
6 OVIIL.06 | ®usnueckas
KYJIBTYypa
7 OVIIL.07 | OcHoBbl
0€30MacHOCTH
KU3HECATCIIbHOCTH
8 OVII.08 | ActpoHomust
I[To  BEIOOPY | IO BEIOODY | 9 OVIIL.09 | Maremarnka
o0s3aTenbHBIX | oOpa3oBaTenbpHOM | 10 | OVIL10 | Xumus
[TpodunbHbIC NPEIMETHBIX | OpraHU3aluH 11 | OVII.11 | buomorus
IPEIMETBI obracreit
JlonomHUTEIBHBIC ITo BeIOOpY | 12 | AVIL.01 | Mup Bokpyr Hac
IPEIMETHI oOyyarorerocs 13 | AVIL.02 | I'eorpadus

1.6. KosinuecTBO 4acOB HA 0OCBOCHHE
paboueil mporpaMMbl y4eOHOI0 npeaMera:

O0bem oOpazoBaTeNbHON HAarpy3ku — 142 yaca, B TOM YuCIe:

— y4yeOHasi Harpy3ka oOydYarouuxcsi BO B3aUMOJICUCTBUM C TpernojaBareneM — 128
4acoB;

— CaMOCTOSITENIbHON paboThl 0Oyyaromerocs — 6 4acos.

- KOHCYJIbTAIlUU — 2 Yaca;

- IPOMEXYTOYHAsI aTTecTalus B popme 3k3ameHa 6 4acoB.
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2. TemaTuuyeckuii IVIAH U COAEPKAHUE Y4eOHOT 0 IIpeaMeTa

2.1 TemaTH4ecKoe IUIAHUPOBAHNE

Bcero wacos

KonnyecTBO Yacos

OO0si3arenpHas ayAUTOpHas yueOHas Harpy3Ka

CamocrosTenbHas

HaunmenoBanue pas3iennos (Tem) (vaxcumanvnas CTYyICHTOB pabora CTyAeHTOB
yuebHast B T.Y. B T.4.
Hazpy3Ka -
py3Ka) Beero, KOMOWHHUPOB | J1aOOpaTOPHO Beero,
4ACOB aHHbIC MPaKTUYECKUE YACOB
3aHSATHUS 3aHATHS
2 3 4 5 6 7
Pazgen 1.
OcCHOBHBIC IOHATHSA U 3aKOHbI XUMHH 14 8 6 2 2
Tema 1.1. XumMusi — HayKa O BEIIECTBAX
Tema 1.2. Ctpoenue atoma
Paspeu 2.
OO01mas u HeopraHu4ecKkass XumMmst
Tema 2.1. [leppoanveckuii 3aKOH U
[Tepuoauyeckas cucreMa XUMHUYECKUX
anemenToB [.M.MeHpaemneena.
Tema 2.2. CtpoeHue BeecTsa 83 52 40 12 2

Tema 2.3. Xumuueckue peakiuuu

Tema 2.4. OKUCIUTENIHHO-BOCCTAHOBUTEIBHBIE
peakuu. DIEKTPOXUMHYECKHUE MPOLECCHI
Tema 2.5. Knaccudukanus BemiectB. [IpocTsie
BEIIIECTBA.

Tema 2.6. OCHOBHBIE KJIACCHl HEOPTAHHUYECKUX
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COEIMHEHUM.
Tema 2.7. PacTBOpbI
Tema 2.8. XuMHA JIEMEHTOB.

Paznen 3.
Oprannyeckasi XuMHA
Tema 3.1. IIpenmer opraHn4ecKoi XUMHH.

Teopus CTpoeHUST OPraHUYECKUX COCIUHEHHM.

Tewma 3.2. [IpenenpHble yIiieBOJOPOIbI.
Tema 3.3. HenpenenbHbie yrieBOIOPOIBI.
Tema 3.4. ApoMaTtndeckre yriieBo10pOabl
Tema 3.5. [IpupoiHBIE HCTOYHUKHU
YTIIEBOJOPOOB

Tema 3.6. Kuciopoacoaepkamue
OpraHUYECKUE COCTUHEHUS.

Tema 3.6.1. Anpaeruasl. KeToHsI.

Tema 3.6.2.. KapOoHOBBIE KUCTIOTHI U UX
MIPOU3BO/IHBIE

Tema 3.6.3. YrueBoasl

Tema 3.7. A3zoTconeprkamnue OpraHu4ecKue
COCMHEHUS

Tema 3.8. A3zoTcoaepxaiine
reTepOLUKINYECKUE COSANHEHUSI.
HyxkienHOBBIE KUCIIOTHI.

Tema 3.9. buonornueckn akTUBHbBIE
COEIMHEHUS

78

76

50

26

Hroro:

142

128

88

40
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2.2. Conep:kaHue y4eOHOro npeamMera « XuMHs»

Haumenosanue
pa3zienoB U TeM

Copepxanue yueOHOro MaTepualna, KOMOMHUPOBAHHbIE U J1a00PaTOPHO-
MPaKTUYECKHE 3aHATHS, CAMOCTOSTENIbHAsI paboTa CTYJIECHTOB

O0BbEM YyacoB

KomOunampO
BaHHbIC
3aHSATHUS

JlaboparopHo-
HPaKTHYCCKHE
3aHATHS

Camocrosite
JbHAsS
pabora

YpoBeHb
OCBOEHU
A

1

2

3

4

5

6

Pasnmen 1.
OcCHOBHEBIE
MOHSATHS U 3aKOHBI
XAMUHU

Tema 1.1. Xumust —
HayKa O BEIIeCTBax

Kom0unnpoBannoe 3ansatue Ne 1. BBenenue. Xumus - Hayka o
BemecrBax. KonuyecrBeHHbIC OTHOLICHHS B XUMHUH.

Coneprkanne yueOHOU nHPOpMaIIUU.

Cocras BemiecTBa. XUMU4eckue 3y1eMeHThbl. CriocoObl CyIeCTBOBAHUS
XUMHUYECKHX DJIEMEHTOB: aTOMBI, IPOCTBIE M CJIOKHBIE BEIIECTBA.
BemecTBa MOCTOSIHHOTO M NEPEMEHHOIO COCTaBa. 3aKOH IOCTOSIHCTBA
cocTaBa BEUIECTB. Bemecrtsa MONEKYJSIPHOIO M HEMOJEKYJISIPHOIO
crpoeHusi. CrnocoObl  OTOOpaXeHHs MOJEKYJl1: MOJIEKYJsipHbIE U
CTPYKTYpHBIE  (OPMYJIBI; [IApOCTEP)KHEBBIE M MaclliTaOHbIE
npoctpaHcTBeHHble (CTroapTa-bpurieda) Mosienu Mojexky.

W3mepenue BemecTBa. Macca aTOMOB U MOJIEKYJl. ATOMHAsi €IMHULA
Maccel. OTHOCUTENIBHBIE aTOMHAsI U MOJEKYJIsipHas Mmacchl. KonmuuecTBo
BEIIECTBA M E€AVHULBI €r0 HW3MEPEHMS: MOJIb, MMOJIb, KMOJb. YHCIo
ABoragpo. MonsipHas macca.

KomOunupoBannoe 3ansitue Ne 2. OCHOBHbIE 3aKOHBI XHMHH.
IHonsaTHE «10IS».

Copepxanue yueOHOM nHpopManuu.

ArperaTHble COCTOSTHUS BELIECTBA: TBEP0e (KPUCTAIUINYECKOE U
amopdHoOe), KUIKOE B Ta3000pa3Hoe. 3aKOH ABOTAIPO M €TO CJICICTBHS.
MossipHblii 00BeM BEIIECTB B ra3000pa3HOM cocTOSTHUU. OObeIMHEHHBIH
ra3oBbIi 3aKOH U ypaBHeHue MenpeneeBa-KnaneipoHna.

CMmecn BCIICCTB. Paznmmunsa MECXKAY CMECAMU U XUMUYCCKUMU COCANHCHUAMMU.
MaccoBas 1 00beMHas J0JIM KOMIIOHCHTOB CMCCH.

IIpakTuyeckoe 3ansitue Ne 1. BbluMciIeHHsI ¢ HCIOJb30BAHHEM
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MOHSATHI «KOJTNYECTBO BEIECTBA», KMOJIbY.

Coneprxanne yueOHON nHDOpMAIUH.

W3mepenue BemiecTBa. Macca aTOMOB M MOJICKYJl. ATOMHAsI €MHULIA
Maccbl. OTHOCHTEIIbHBIE aTOMHAs U MOJICKYJIsIpHast Macchl. KomudecTBo
BEIIECTBA W CIUHHIIBI €r0 W3MEPEHHUs: MOJIb, MMOJIb, KMOJb. Yucio
ABorazipo. MonsipHas Macca.

CamocTosTenbHas paboTa CTyACHTOB.

[ToaroroBka coOOIIEHHUS IO OAHON U3 MPETOKEHHBIX TeM: «[lma3ma -
4eTBEPTOE COCTOSIHME BEIIECTBa», «AMOp(HBIC BelIeCTBAa B MPUPOJE,
TEXHUKE, OBITY».

Tema 1.2.
Crtpoenue atoma

KomOununpoBannoe 3ansatue Ne 3. Ctpoenme aroma. Ctpoenme
3JIeKTPOHHBIX 000Ji0uek aTtoMoB 1 — 4 mnepuogoB. OcHOBHOe H
B0O30Y K/IeHHOE COCTOSIHHEe aTOMOB.

Copnepxanue yueOHOM nHpOpMaLuH.

AToMm - crnoxHas 4vactuna. JlokazaTenbcTBa CIOKHOCTH CTPOCHHUS
aToMa:  KaroJHBIE W  PEHTICHOBCKHE  Jyud,  (oTodddexr,
PaMOaKTUBHOCTb, SJICKTPOIIH3.

[Tnanerapnas monens atoma J. Pesepdopna. Crpoenne aroma o H.
Bbopy. CoBpeMeHHBI€e ITpeicTaBlIeHus 0 CTpoeHuH aTroMa. KopryckynspHo-
BOJIHOBOH JTyaJIM3M YaCTHII MUKPOMHPA.

CocTtaB aTOMHOTO sJIpa - HyKJIOHBI: IPOTOHBI U HEUTPOHBI. VI30TOMBI 1
HYKJIUBL. Y CTOMYUBOCTD SIAEP.

OnexTpoHHas 0007104Ka aToMOB. [ToHsTHE 00 31IEKTPOHHOI OpOUTaITH
U DJIEKTpOHHOM oOzake. KBaHTOBBIE uMca: TiaBHOE, OpPOUTAIbHOE
(mobouHoe), MarHUTHOE M CIHMHOBOE. PacmpeneneHue 37I€KTPOHOB IO
HHEPreTUYECKUM YPOBHSM, MOTYPOBHAM M OpOHUTAISIM B COOTBETCTBHH C
NPUHIUIIOM HaWMeHbIeH sHepruu, npuHiMnoMm Ilaynmu u mpaBuiom
I'yana. DnexkTpoHHBIE KOHQUTYPAITUH ATOMOB XUMHUYECKUX JIEMEHTOB.

BasneHnTHble BO3MOXHOCTH aTOMOB XUMHUYECKHX DJIEMEHTOB.

DJIeKTpOHHAs KJIACCH(PUKAIUS XUMHUYECKUX 3JIEMEHTOB: S-, p-, d-, f-
HJIEMEHTHI.

CamocrosTenbHas paboTa CTyIEHTOB.
CocraBieHue 5SIEKTPOHHBIX, d3JEKTPOHHO-rpaduyeckux (Gopmyn
AJIEKTPOHHBIX 000J04YeK aTOMOB | — 4 mepuoaoB
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[TogroToBka cOOOMmIEHHS TIO OJHOW W3 TMPEIJIOKEHHBIX TEM:
«2.Pesepdopn», «H.Bop », «CoBpeMeHHBIC MPEICTABICHUS O CTPOCHUU
aToMay.

Pasgen 2. O0Omas u

HeOpraHuyecKast 40 12

XUMUS

Tema 2.1. KomOunupoBannoe 3ansitue Ne 4. Ilepuoguveckuii 3aKoH H

[Tepuoanueckuii IMepuoauyeckas cucrema xumuueckux 3j1emMeHToB /.M. Menaeneena.

3aKOH u Copnepxanue yueOHOM nHpopmanuu.

IIepnonnueckas Otkpeitue Ilepuoguueckoro 3akoHa. llpeanocbuiku: HakoIUIEHUE

cucrema dakTonornueckoro Marepuana, paboTel mnpexamecTBeHHUKOB (U.B.

XUMHUYECKUX Hebepeitaepa, A.D. Illamkyprya, [Ix.A. Heronennca, JI.IO. Meiiepa),

3JIEMEHTOB cbe3l XuMuKoB B Kapncpys, nmuuHocTHble kauectBa .M. Menneneena.

.. MenneneeBa. | Otkpertue J.1. Menneneessim [leproaunyeckoro 3akoHa.

Ilepuonnueckuil 3akoH U cTpoeHue atoma. M3otonsl. CoBpeMeHHOE

MOHSATHE XMMHYECKOTO JJeMeHTa. 3akoHomepHocTh [.  Mo3znu. 2
CoBpemennas opmynupoBka [lepuognueckoro 3akona. Ilepuoanueckas
cUcTeMa U cTpoeHue aroma. PU3HUECKUN CMBICT MOPSAAKOBOTO HOMEpa
2JIEMEHTOB, HOMEPOB TIpymmbl U nepuona. llepnonnueckoe H3MEHEHHE
CBOMCTB  3JIEMEHTOB:  pajauyca  aTOMa; JSHEPruud  HOHU3ALUU;
3NEKTPOOTPULATENBHOCTU. [IpUUMHBI W3MEHEHUS METaUIMYECKUX |
HEMETaJJINYE€CKUX CBOMCTB 3JIEMEHTOB B TPYIINAxX U IEPUO-TX, B TOM YHCIE
OonmpmMx M cBepxOoibmux. 3HaueHue Ileproanuyeckoro 3akoHa u
[Tepuonnueckoit cuctembl XUuMuyeckux 3yemeHToB .M. Menneneesa s
pa3BUTHUS HAYKU U TOHUMAaHUsl XUMUYECKON KapTUHBI MUPA.

Tema 2.2. KomOunnpoBanHoe 3ansitue Ne S. Tumbl XuUMHYeCKOHl CBSI3M. 2

Crpoenue CTpoeHue BelecTBa.

BEILIECTBA Copepxanue yueOHOM nHpopManuu.

IToHsiTHE 0 XMMHYECKOM CBA3U. THUIIBI XMMUYECKHUX CBS3€H: KOBAJICHT-
cas, MOHHasl, MEeTaJUTMYecKasi U BOJIOPOIHAS.

KoBanentHas xumudeckas cBs3b. J[Ba MexaHuzma oOpa3oBaHUs dTOU
:BSI3U: OOMEHHBIN U JOHOPHO-aKIEenTOpHbIH. OCHOBHBIE MApaMETPhI 3TOTO
TUNA ;BSI3U: JUIMHA, NPOYHOCTb, YIrOJI CBSI3M WM BAJICHTHBIM YIOJI.
OcHOBHBIE CBOMCTBaA KOBaJICHTHOM CBSI3U: HaCBIIIEHHOCTD,
MOJISIPU3YEMOCTh U NPOYHOCTb. DJIEKTPOOTPULIATETLHOCTE U
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KJaccu(uKanus KOBAJEHTHBIX CBA3EH 10 3TOMY HpPU3HAKY: MOJISIpHAsA U
HEINOJISIPHAsT KOBAJICHTHBIE CBA3U. lIOJAPHOCTH CBSA3M M MOJIAPHOCTH
MoJieKyabl.  Crnoco0 IepeKkpblBaHUS  3JEKTPOHHBIX  OpOHTaieid
KJaccu(UKanusl KOBAJCHTHBIX CBSA3EH 10 3TOMY IPU3HAKY: O- U T-CBSI3U.
KpaTHOCTh KOB&JIEHTHBIX CBsi3ed M KiIaccu(uUKaus HMX 10 3TOMY
NIPU3HAKY: OJUHApHbIC, JBOMHBIC, TPOWHBIC, IIOJNYTOPHBIE. THIIBI
KPUCTAJNINYECKUX PEIIETOK Yy BEIIECTB C 3TUM TUIIOM CBSI3U: aTOMHBIE U
MOJIEKYJIApHble.  DU3MYECKHE  CBOMCTBA  BEIIECTB C  3TUMHU
KPUCTAJNINYECKMMHU PEIICTKAMH.

WMonHasg xuMuueckas CBs3b, KaK KpaWHHUHM CIIydall KOBAJIEHTHOHN
NOJISIPHOM  cBsi3u MexaHu3Mm o0Opa3oBaHMsl HMOHHOM cBsi3u. VloHHBIE
KPUCTAJUIMYECKUE PEIIETKH U CBOMCTBA BELIECTB C TAKUMU KPUCTAILIAMU.

Merannuueckass XMMUYECKas CBSI3b, KAK OCOOBIM THUI XUMHYECKOH
CBA3M, CYIIECTBYIOIIMM B METAJIaX U CILIaBax. Ee oTM4Yns U CXOACTBO C
KOBAJICHTHOM M MOHHOW CBA3sMU. CBOMCTBA METAJNIMYECKOW CBS3H.
Merammueckue KpUCTAUIMYECKHE PEUIETKH W CBOMCTBA BEILECTB C
TaKMMH KpUCTaJJIaMHU.

Bognoponnas xumuueckast cBsizb. Mexanusm o0pa3zoBaHUs TAaKOU CBS3H.
Ee xmaccupukamus: MeXMOJEKYIspHas W BHYTPUMOJIEKYISpHas
BOJOPOAHBIE CBA3U. MONEKyIsIpHBIE KPUCTAUIMYECKUE PELIETKH JUIs
9TOro TUna cBsA3u. GU3ndecKue CBOMCTBA BEIECTB C BOJOPOAHOU CBSA3BIO.
buonornueckass posib BOAOPOJHBIX CBS3€d B OPraHHU3alMU CTPYKTYP
OHOTMIOIMMEPOB.

Enunas npupona XMMHUYECKHMX CBA3EH: HAIMYHME PA3JIMYHBIX THUIIOB
CBsA3€H B OJTHOM BEILECTBE, IIEPEX0] OJHOI0 TUIIA CBS3U B IPYIOW U T.II.

IIpakTuyeckoe 3ansaTue Ne 2. MHM3yuyeHue 3aKOHOMEPHOCTEH
U3MEHEHHUs] CBONCTB 3JIEMEHTOB W HUX COCJUHEHHWH MO MepuoAaM M

rpynmnam
Copneprxanue yueOHOH H(pOpMAIHH.
CoBpemMeHHas ¢dbopmyarpoBKa [Tepnoanueckoro 3aKOHa.

[lepuonnueckas cucrema M CTpoeHHE aroMa. PUZHMYECKHI CMBICI
MOPSAKOBOTO HOMEpAa dJIEMEHTOB, HOMEpPOB TpPyNIbl W MEpPUOJA.
[Iepuoanueckoe U3MEHEHNE CBOKCTB 3JIEMEHTOB: PaINyCca aTOMa; SHEPTUU
MOHU3ALNY; AIEKTPOOTPHUIIATETLHOCTH. [TpruunHb U3MEHEHUS
METAUINYECKUX U HEMETAJUIMYECKUX CBOWCTB JJIEMEHTOB B TpyIIax M
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nepuosiax, B TOM 4ucie OONbIIMX M CBEpXOOJbIIMX. 3HAueHHE
Ilepuonnueckoro 3axkoHa u IlepuoandecKor CHUCTEMBI XUMHUYECKUX
anemenToB .M. Menaeneena

CamocrosTenbHas paboTa CTyIEHTOB.

[TonroroBka cOOOIIEHUH IO OJHOW U3 MPEAJIOKEHHBIX TEM:
«BonoponHast cBs3b, €€ ponb B Ipuponae», «buosorumueckas posib
BOJIOPOJHBIX CBSA3EH B OpraHU3alluu CTPYKTYp OMONoanuMepoB», «Ennnas
MpUPOAA XUMUUYECKHUX CBA3EH: HAIMUME PA3JIMYHbBIX TUIIOB CBSA3EH B OJHOM
BEILIECTBE, [IEPEX0]] OJTHOTO TUIIA CBSI3U B IPYrOM».

Tema 2.3.
XUMHUYECKHUE
peakuuu

Kom0unnnpoBannoe 3ansitue Ne 6. Knaccndpukanuss XumMu4eckux
peakumii. CKOpoCTh peakuHuW, ee 3aBUCHUMOCTb OT PAa3JIUYHbIX
(paxkTopoB. XumHnuyeckoe paBHOBecHE.

Copepxanue yueOHOM nHpopmanuu.

BeposTHOCTP 1IpOTEKaHUs XUMHUYECKHX peakuuid. BHyTpeHHss
sHeprus, OSHTanpnus. TernoBoi >(QdekT XuMUUecKux peakuui.
Tepmoxumuueckue ypaBHeHus. CraHgapTHas SHTAIbNUA peakuuid u
oOpa3oBanus BeuecTB. 3akoH ['.1. I'ecca u ero cieactBust. JHTpONHSL.

CkopocTh xumuueckux peakuuil. [loHATHe 0 CcKOpoCcTH peakuuil.
CKOpoCTb TOMO- U T€TEPOTE€HHON PEAKIIMN. DHEPIHsl aKTUBALUH.

@akTopbl, BIUSIOIIAE Ha CKOPOCTh XUMHUYECKOW peakuuu. [Ipupona
pearupyromux  BemiectB.  Temmeparypa  (3akoH  Baut-T'odda).
Konnenrpanus. Karamu3zatopel M KaTaiau3: TOMO- U T€TEPOTE€HHBIN, HX
MexaHu3Mbl. DEpMEHTBI, HX CPaBHEHME C  HEOPraHMYECKUMH
KaTajau3aTopaMu. 3aBHUCHUMOCTb CKOPOCTH pEaklIMid OT IOBEPXHOCTH
CONPUKOCHOBEHUS PEATUPYIOIIMX BEILECTB.

OOpaTuMOCTh XUMHUYECKHX peakiui. XHUMHYECKOe paBHOBECHE.
IlonsiTHE O XMMHMYECKOM paBHOBECHUH. PaBHOBECHBIE KOHIIEHTpAlUH.
JIMHaMAYHOCTh XMMHYECKOTO paBHOBecUsA. DaKkTOphl, BIMSIONIME Ha
CMEILIEHUE pABHOBECHS: KOHIIEHTpalMs, JAaBJI€HUE, TeMIeparypa
(npunnun Jlelllatensbe).

Kom0nnnpoBannoe 3ansaTue Ne 7. TenoBoii 3¢ ekt XuMu4ecKkux
peaxkuuii.
Copneprxanue yueOHOH nH(pOpMAaIHH.
BryTpennsis 3Heprus, sHTambmus. TerioBod 3PEGeKT XUMUYECKUX
peakuuii. TepmoxuMudecKkre ypaBHEHHUSI.

18




IpakTnyeckoe 3anaTue Ne 3. BbIlunciieHUs1 U3MEHEHUSI CKOPOCTH
peakuuii Mpu U3MEHEHUH KOHIEHTPAIUM Pearupyrumx BellecTB U
TeMIlepaTypbl.

Conepxanue yaeOHOM HH(DOPMAIIHH.

@DakTophl, BIMSIONIME HAa CMEIIEHUE pPAaBHOBECHUS: KOHIICHTpAIus,
nasnenue, temmeparypa (npunuun Jle Illarense). Temmneparypa (3axoH
BanTt-T'odda). Konnenrparusi.

Tema 2.4.
OKUCIIHTEIIHFHO-
BOCCTAHOBUTEIIbH
bIC peaKIIUH.
DNeKTpOXUMHUYE-
CKHE TIPOIIECCHI

Kom0nnnpoBanHoe 3aHATHE Ne 8. OxucanTe/IbHO-
BOCCTAHOBHMTE/IbHbIE peaKUuU. JJIeKTPOXMMHYECKHe  Ipolecchl.
DJIeKTPOJIN3

Copnepxanue yueOHOM nHpopmanuu.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. CTerneHb OKUCICHUS.
BoccranoBurtemn wu  okucimrenr. OKHCIEHHE W BOCCTAHOBJICHHE.
Baxwneiine OKHCIHTESINM HM BOCCTAHOBHTEIHM. BOCCTaHOBHUTEILHBIC
CBOWMCTBA METAJUIOB - TMPOCThIX BemecTB. OKUCIUTEIbHBIE U
BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETA/UIOB - MPOCTBIX  BELIECTB.
BoccraHoBuTenbHBIE CBOMCTBA BEIIECTB, OOpPa30BaHHBIX JJIEMEHTAMHU B
HuU3MIEeH (OTpULATENbHOM) cTeneHn okucaeHus. OKUCIUTENbHbIE CBOMCTBA
BEIIECTB, OOpa30BaHHBIX DJIEMEHTAMH B BbICIICH (TOJOXKHUTEIBHOI)
creneHH OKucieHud. OKUCIHTEILHBIE M BOCCTAHOBHUTEIBHEIE CBOICTBA
BelIeCTB, OOpa30BaHHBIX JJEMEHTAMH B TMPOMEKYTOUYHBIX CTEMEHSX
OKHCJICHHS.

Knaccudukanus OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHBIX peaKImii.
Peakiuu ME>KaTOMHOTO u MEKMOJIEKYJISIPHOTO OKHCJICHHUSI -
BOCCTaHOBJICHHS. Peaknnm BHYTPHUMOJIEKYJISIPHOTO OKHUCIICHUS-
BOCCTAHOBJICHHS. Peaxmun CaMOOKHCJICHHUS-CAMOBOCCTAHOBIICHMS.
Meroabl COCTaBIEHUST YPABHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. XuMHYE€CKNE UCTOYHUKH TOKA. DJIEKTPOJAHBIE MOTEHIUAIBI. Psin
CTaHJIAPTHBIX DJCKTPOIHBIX TOTEHIMANIOB (DJIEKTPOXUMHUYECKUN PsIIT
HalpsDKEHUH METaIoB). [ aJbBaHMUYECKHE JJIEMEHTHl W TPUHIMIBI WX
pabotel. CocTaBieHHE TalbBaHWYECKUX dJeMeHTOB. (OOpa3zoBaHue
TATbBAHWYECKUX TAp NPH XUMHYECKHX TMporeccax. [ anpbBaHUYECKHE
AJIEMEHTHI, TPUMEHSIEMbIE B )KU3HH: CBUHIIOBAsl aKKyMYJIsITOpHas 6arapes,
HUKETb-KaJMHUEBbIE OaTape, TOTUIUBHBIC AJIEMEHTHI.

OJIEKTPONN3 PACIUIABOB U BOJHBIX PACTBOPOB  AJIEKTPOJHUTOB.
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[Ipouecchl, mnpoucxomsduMe Ha KaToAe W aHONE. YPaBHEHHS
AJEKTPOXUMHUUYECKUX TMPOILIECCOB. JIEKTPOJU3 BOJHBIX PpPACTBOPOB C
WHEPTHBIMH  3JIEKTPOJAAMH.  DJIGKTPOJIU3  BOAHBIX  PAacTBOPOB  C
pacTBOPUMBIMHU 3JIeKTpoaamu. [IpakTuyeckoe NpUMEHEHHUE JICKTPOIH3a.

JlaboparopHo-npakTuyeckoe 3anatue Ne 4. H3y4yenme
OKHCJHMTEJbHBIX CBOMCTB MIEPMAHIAHATA KAJMA B Pa3JIMYHbIX cpeax.

Coneprkanne yueOHOM nHPOpMaIIUU.

Metox nsnekTpoHHOro OamaHca. BriusiHue cpenbl Ha MpOTEKaHHE
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX MIPOLIECCOB. OxucnuTenbHble
CBOMCTBA [IEpMaHraHaTa KaJlis B pa3JIMYHbIX Cpelax.

CamocTosTenbHas paboTa CTyACHTOB.

PaccranoBka k03¢ (HUIIMEHTOB METOIOM AJIEKTPOHHOTO OajaHca.

CocraBieHre OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl METOJA0M
3JIEKTPOHHOTO OajaHca.

CocraBieHre ypaBHEHUH 2JIEKTPOIU3a.

Tema 2.5.
Knaccudukanms
BEIIIECTB.
IIpoctslie
BEIIIECTBA.

KomOunnpoBannoe 3ansatne Ne 9. Kuaccnmpuxkanusa n
HOMEHKJIATYPA HEOPraHM4YeCKHX BellecTB. XMMHYECKHe CBOMCTBa
NPOCTHIX BEelLIECTB — METAJVIOB M HeMeTaJL10B. Boxopoa.

Coneprxanue yueOHOH HH(DOpMAIIH.

Meramnsl. [lonoxxenne wmeraimoB B Ilepuonnueckod cucreme u
0COOEHHOCTH CTpOeHHMsI HUX aTroMmoB. IIpocTele BemiecTBa - METaJJIbL:
CTpPOEHHE KPHUCTAJUIOB M MeETaJUIMYecKas XHUMH4ecKkas cBsi3b. OOmue
¢u3nyeckue CBOWCTBA METAUIOB M HMX BOCCTAHOBMTENbHBIE CBOICTBA:
B3alMOJICIICTBHE C HeMeTalaMu (KUCIOPOJOM, TaJloTeéHaMH, Cepoil,
a30TOM, BOAOPOJAOM), BOAOH, KHCIOTaMH, PACTBOPAMH  COJIEH,
OpraHMYECKMMHU BEIIeCTBAMU (CHUpPTaMH, rajoreHajJkaHaMmu, (EHOJIOM,
KHCIOTaMM), co ImenodamMud. OKCUAbl M THAPOKCHIBI  METalIoB.
3aBUCUMOCTL CBOMCTB DOTHX COEOUHEHHH OT CTENeHEeH OKHCIECHUS
METAJIJIOB. 3HAYE€HNE METAJUIOB B IPUPOJE U )KU3HU OPraHU3MOB.

Kopposus meramnos. Ilonstue kopposun. Xumudeckas KOpPpO3Us.
Onexktpoxumuyeckass Koppo3us. CrocoObl 3allUTBl  METAJIOB  OT
KOppPO3HH.

OO0mue crmocoObl TMONyYeHUs MeTaioB. MeTaulbl B NPUPOJE.
Meramtypruss U €e BHABL: IUPO-, THAPO- U IJIEKTPOMETAIIYPIHS.
ONEKTPOIN3 paCIIaBOB M PAacTBOPOB COEAMHEHMH METAJIOB M €ro
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MPAKTUYECKOE 3HAUCHHUE.
Hemerannsbl. [lonmoxkeHrne HEMETAIOB B INEPUOAUYECKON CHCTEME,
0COOEHHOCTH CTPOEHHUS UX aTOMOB. DJIEKTPOOTPUIIATEITLHOCTb.
brnaropogabie ra3pl. DIEKTPOHHOE CTPOCHHE aTOMOB OJIATOPOJIHBIX
ra3oB U OCOOCHHOCTH UX XUMHUUYECKHX U (PU3UICCKUX CBOMCTB.
Hemerannbl - mpocTeie BemiecTBa. ATOMHOE U MOJIEKYJISIPHOE HX
ctpoeHue.  Amtorpornus.  XHUMHUYECKHME  CBOMCTBA  HEMETAJIJIOB.
OkucIUTENbHBIE CBOMCTBA: B3aUMOJCHCTBUE C METalIaMH, BOJOPOIOM,
MEHEE DJIEKTPOOTPUIIATEIbHBIMA HEMETAUIaMHU, HEKOTOPBIMU CII0KHBIMU
BEIlIECTBAMHU. BOCCTAaHOBUTEIbHBIE CBOMCTBA HEMETAJUIOB B PEAKIUAX C
(hTOpPOM, KHCIIOPOJIOM, CIIOKHBIMH BEIICCTBAMHU-OKUCIUTEIAMHU (a30THOM
U CepHOM Kucioramu W 1ap.). Bomopon. JIBoNCTBEHHOE MOJIOKEHUE
Bojiopoja B [lepuoauyeckoii cucreme. M3otomnsl Bogoposa. Tspkenas Boaa.
OkuciuTenbHble YW BOCCTAHOBHUTENIBHBIE CBOMCTBA BOJIOPOJA, €r0
MOJIy4eHue U npuMeHeHue. Poib BOJopoaa B )KMBOM U HEKUBOW MTPUPOJIE.

Tema 2.6.
OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCJIMHECHUH.

KomounupoBannoe 3ausitue Ne 10. Oxcuabl. Jleryuue BogopoaHbie
COeIMHEHUSI HEMeTAJJIOB.

Copnepxanue yueOHOM nHpopMaLuu.

Boma. Pomp Boabl Kak cpemooOpasyrolero BeIIecTBa KIETKHU.
DKOJIOTHYECKUE aCMEKThl BOJOIOIB30BaHMs. BoJOpo/HbIE COENUHEHHS
HeMmerauioB. llonmydyenne aMmmaka M XJIOPOBOJAOPOAA CHHTE30M M
KOCBEHHO. Pusnyeckue cpoicTBa. OTHOIIEHHE K BOJE: KHCIOTHO-
OCHOBHBIE CBOWCTBA.

Okcuapl.  HeconmeobOpasywomme ©  cOJIe0Opa3yronIue  OKCHJIBL.
Kucnorueie okcunpl, ux cBoiicTBa. OCHOBHBIE OKCHIBI, UX CBOMCTBA.
AMpoTepHble OKCHIBI, UX CBOWCTBA. 3aBUCHMOCTb CBOWCTB OKCHJOB
METaJUIOB OT CTeNEeHU okucaeHus. CBoiicTBa aMMuUaKa.

KomOunupoBannoe 3anusitue Ne 11. I'mapokcuabl: KHCJIO0THI,
OCHOBaHMA. AM(pOTEepHbIe THAPOKCH/IbI
Copepxanue yueOHOU nHpOpMauu
Kucnorsr  Heopranmueckue. Kucimorsl B cBeTe  TEOpUH
ANEKTPOJIUTHYECKON aucconuanuu. Kiaccupukammss HEOPraHMYIECKUX
kucaoT. OOmue CBONCTBA KHCIOT: B3aMMOJICHCTBHE HEOPraHMYECKUX
KHCIIOT C MeTajulaMH, OCHOBHBIMM M aMQOTEpPHBIMH OKCHUAAMH H
THJIPOKCUAAMH, C COJISIMU, 00pa3oBaHUE CIOXKHBIX 3prpoB. OcOOEHHOCTH
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CBOWCTB KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KUCIIOT.

OcHoBanust  Heopranudyeckue. OCHOBaHHMS B  CBETE  TEOpPUU
ANEKTpONIUTHYECKONH aucconumanuu. Kinaccudukanus HeopraHudecKux
OCHOBaHMH. XMMHUYECKHME CBOMCTBA WIECJIOYEH M HEPACTBOPUMBIX
OCHOBaHUM.

KomoOunnpoBannoe 3ansitue Ne 12. Cosmn. KommiexkcHbie cosm.
I'eneTn4eckasi CBSI3b MeXKIY KJIACCAMM.

Copneprxanue yuebHOM nHpopmManuu

Kommnekcoobpazopanue. IloHsATHE O KOMIUIEKCHBIX COEIMHEHUSX.
KoopanHanyoHHoe 4uCIIO KOMIUIEKCOOOpa3oBaTens. BHyTpeHHAS u
BHeIIHsAA chepa koMmIiekcoB. HoMeHKIaTypa KOMIIJIEKCHBIX COETUHEHUH.
Wx 3nageHue. CocTaBlieHHE LENOYEK IPEBPAILICHUI.

JlaboparopHo-nnpakTuyeckoe 3ansitue Ne 5 U3yuyenuii peaxumii
o0pa3oBaHusi KOMIUIEKCHBIX coelMHeHuii. M3yueHne XMMHU4YECKHX
CBOIICTB OCHOBaHHUIA.

Copneprxanue yueOHOI nHDOpMAIH

Hanucanue ypaBHEHMIl XHUMHUYECKHX PEaKIU, XapaKTEepPU3YIOIIHUX
CBOWCTBA HEOPTaHMYECKUX OCHOBAHUH, aM(POTEPHBIX THAPOKCHUJIOB.

Tema 2.7.
PactBOpsI

KomOunupoBannoe 3ansatue Ne 13. /lucnepcunie cucremsl. Boaa.
HUcrunnbie pacrBopbl. PacrBopumocts. Cnoco0bl  BbIpazKeHUs!
KOHIEHTPAaLUH PACTBOPOB.

Coneprxanue yueOHOH HH(DOPMAIIH.

[TonsiTue o aucnepcHbIXx cuctemax. Kiaccudukamus AucCIepcHBIX
CUCTEM B 3aBUCUMOCTH OT arperaTHOro COCTOSIHUS JUCIIEPCUOHHOM Cpe/Ibl
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U JUCIIEPCHOM (a3bl, a TakXke Mo pa3Mepy ux yacTull. ['pyboaucnepcHsle
CUCTEMBI: D3MYJIbCUM U CYCIEH3UU. TOHKOIUCIIEPCHBIE CHCTEMBI:
KOJIJIOUJIHBIE (30JIM U T'eJIN) U UCTUHHBIE (MOJIEKYJIApHBIE, MOJIEKYJISPHO-
noHHble W uWoHHBIC). Dddext Tunmans. Koarymauus B KOJITOUTHBIX
pactBopax. CHHEpE3HUC B Iremsix.

3HaueHUE JUCHEPCHBIX CUCTEM B XUBOM W HEXHMBOW NIpPUpOIE U
IIPAKTUYECKON KU3HU YEJIOBEKA. DOMYJIbCUH U CYyCIIEH3UU B CTPOUTEIIBCTBE,
MUIIEBON u MEJIULUHCKOU [IPOMBIIUIEHHOCTH, KOCMETHKE.
buonornueckue, MEIUIMHCKAE U TEXHOJIOTMUYECKUE 30J1U. 3HAUYECHUE reslen
B OpraHu3aluy JKUBOM  MaTepuu. DHOJOrMYECKHE, IHUILEBbIE,
MEIULUHCKUE, KocMmeruueckue renu. CuHepesuc Kak  (¢akrop,
ONPENEIAOMNNA CPOK TOAHOCTH MNPOAYKIIMM Ha OCHOBE TIelei.
CBepThIBaHME KPOBU KaK OMOJIOTMYECKUI CUHEPE3HC, €ro 3HaUCHHE.
ITonsatne o pactBopax. PHU3MKO-XUMHYECKAs NPUPOAA PACTBOPEHUS U
pacTBOpoB. B3aumozneiicTBre pacTBOPUTENS U PACTBOPEHHOIO BEILIECTBA.
PactBopumocts  BemiecTB.  CriocoObl  BBIpRKEHHUS  KOHILIEHTpAIUU
pacTBOPOB: MaccoBas JOJsS PACTBOPEHHOIO BellecTBa (MPOLIEHTHAs),
MOJISIpHASL.

KomOnnnpoBannoe 3anstue Ne 14. BoaopoaHsblii mokasarelb.
DJIEKTPOJMTHYECKAS] JIMCCOLMAIUS  JJIEKTPOJMTOB B  BOJHBIX
pacTBopax.

Conepxanue yueOHOM nHpOpMaLIUH.

Teopuss >neKkTpoIUTHUECKON Aucconuanvu. MeXaHu3M IHUCCOLMALNU
BEUIECTB C pa3IUYHBIMU THUIIAMH XUMHUYECKHX CBsized. OCHOBHBIE
MIOJIOKEHHST  TEOpUM  DIIEKTPOJUTHYECKOM  auccouuanuu. CTeneHb
ANEKTPOIIUTUYECKON JUCCOLUAMHU U (PAKTOPHI €€ 3aBUCUMOCTH. CHIIbHBIE
U CpelHHue MEeKTposnThl.Jlucconnanus Boasl. BogopoaHelii okasares.
Cpena BOJHBIX PacTBOPOB 3JIEKTPONHTOB. Peakimn oOMeHa B BOJIHBIX
pacTBopax 31eKTpoauToB. COCTaBICHUE YPAaBHEHHUH 3JIEKTPOIUTHUECKON
nucconuanui. KucinoTel, OCHOBaHMSI U COJIM KaK AJIEKTPOJIUTHI.

Kom0unupoBannoe 3ansatue Ne 15, Peakniuu mnoHHOTo 00MeHA.

Copepxanue yueOHOM nHpopmanuu.

Peakuuu, naymue no M3MEHEHHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB
(OKI/ICJ'II/ITeJ'II)HO-BOCCTaHOBI/ITeJ'IBHI)Ie 1 HCOKUCIIUTCIBHO-
BOCCTAHOBUTENbHBIE peakiun). CocTaBIeHHE MOJHBIX U COKpaIlEHHBIX
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VOHHBIX YPaBHEHHUII.

Komo0nnnpoBannoe 3ansitue Ne 16. I'maposiu3 cosei.

Conepxkanue yaeOHOM HHPpOpMAITUH
I'mpponusz coneit. Ctynenyarsiii rugponus. IIpakTnueckoe npumMeHeHHE
THJIPOJIN3A.

JlabopaTopHo-npakTHyeckoe 3aHsaTHEe Ne 6. Onpenenenue
Ka4eCTBEHHOI'0 cocTaBa coJieid. ['maposus coJieii.

Copneprxanue yueOHOH nH(pOpMAITHH.

I'maponu3 kapOoHATOB, CyIb(HATOB U CUIIMKATOB IEJIOYHBIX METAJLIOB,;
HuTpatoB cBuHNA (II) nnu nuHKa, XJ1I0pHUIa AMMOHUS.

Tema 2.8. Xumus
JJIEMEHTOB.

KomOununpoBannoe 3ansaTue Nel7.

IIles104HbIC U HIET0YHO3EMENbHbIE METAJLIbI.

Copnepxanue yueOHOM nHpopmanmu.

Onements! [A-rpynnsl. [llenounsie Meramibl. O01Ias xapakTepuCcTHKA
LIEJIOYHBIX METAUIOB HAa OCHOBAaHMU TMojoxeHus B Ilepuogmueckoit
cucreme aemenToB .M. Menneneesa u crpoenus aromos. [lonydenue,
¢du3nyecKkue M XMMHUYECKHE CBOWCTBA IIETOYHBIX MeTaioB. KaTtnoHsl
MIETIOYHBIX ~METAJUIOB KaK BaXHEeWIIas XuMHuueckas Qopma ux
CYILIECTBOBAHMS, PETYJISATUBHAS POJIb KATUOHOB KaJIMsl U HATPHUS B KUBOU
kietke. [IpupoHbie coenHEeHUs HATpUs U Kajlus, UX 3HaUEHUeE.

OnemenTsl [IA-rpynmbel. O01as XxapakTepuCcTHKA MIET0YHO3eMENbHBIX
METaJIJIOB M MarHUsl Ha OCHOBAHUH MOJ10keHus B [lepuonnueckoii cucreme
snementoB J[.MI. MeHnneneeBa u cTpoeHust aroMoB. Kanbuwmii, ero
noixydeHue, (QU3MYecKue W XUMUYECKHE CBOMCTBA. Bakneitmme
COEIMHEHMS KalbIUs, UX 3HaYeHUE U npuMeHeHue. Kanpuuii B mpupo/e,
€ro OMoJIOrHYecKast pob.

KomOununpoBannoe 3ansaTue Ne 18. AiloMHUHMI U ero coeIMHEHHUS.

Copnepxanue yueOHOM nHpopmManuu.

AmomMuHuU. XapaKTEepUCTHKA ATFOMUHUSI HA OCHOBAaHUU TOJIOKEHUS B
[Tepuonnueckoit cucrteme anemenToB [[.M1.MeHneneeBa u CTpO€HHE aTOMa.
[Tonyuenue, ¢u3nUeckue © XUMHUYECKHE CBOICTBA  AIFOMHHMSL.
Baxuenmme coeauHCHUS aMIOMHHHS, HX CBOICTBAa, 3HAYCHHE WU
npuMeHenue. [IpupogHbpie coegMHEHUsT aTFOMUHHUS.

KomOunupoBannoe 3anatue Ne 19. CpoiicTBa coequmHeHUit
yriepoaa u kpemuusi. Heopranmuyeckue nmojumepsbl.
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Conepkanne yueOHOU nHPOpMAIIU.

Onementsl [VA-rpynmer. O0miasi xapakTepuCTHKA 3JIEMEHTOB 3TOU
Ipynmnbl HAa OCHOBaHMM HX TmonoxkeHuss B Ilepuogmueckoit cucrteme
anemenToB J[.M1. MeHeneeBa u CTpOCHHsI aTOMOB. YTUIEpOA U KPEMHUM.
Yrinepon u ero amwtorporus. CBOWCTBA aIOTPONMHBIX MOAM(BUKAIIII
yrieposa, ux 3HaueHue U npumeHeHre. OKCHUIbl U THAPOKCUBI YIIIEpoaa
U KpeMHHS, UX XUMU4eckue cBoricTtBa. Coyd yroiibHOM M KPEMHHEBBIX
KHMCIIOT, WX 3HadeHue u npumeHenue. [IpuponooOpasyromas poib
yriaepojaa JUisl >KUBOW U KPeMHHUsI - JUIsl HEXKUBOM mpuposl. CUmuKaTHas
npoMbliieHHocTs. Heoprannyeckue nonumepsl. Ilomumepst - npocteie
BElIECTBA C AaTOMHOW KpPUCTANIMYECKOW PEHIeTKOW: allJIOTPOIIHBIE
BHJIOM3MEHEHHs yriepona (anma3, rpadur, kapOuH, Qymepen -
B3aMMOCBS3b THOpHAM3anMM opOuTaneid y aToMOB yriepoaa ¢
MPOCTPAHCTBEHHBIM CTPOCHHEM AJUIOTPOIHBIX MOTU(HUKAIMIA); CeleH U
TeJUlyp LenodeyHoro ctpoeHus. [lomumepsl - CIOXKHBIE BeIIECTBA C
aTOMHOM KPUCTAJUIMYECKON PELIeTKOM: KBapl, KpeMHE3eM (JIMOKCHIHBIE
COCIMHEHUS] KPEMHHUS), KOPYHJ (OKCHUJl aTIOMUHUS) M alFOMOCHUIMKATHI
(morneBbIe MIMATHI, CIIOAA, KAOJMH). MuHepaisl U TopHbIe opobsl. Cepa
[UlacTHUeckas.  MuHepadbHOEe  BOJIOKHO -  acbecT.  3HaueHue
HEOpPraHUYECKUX IPUPOJHBIX IMOJMMEPOB B (OPMUPOBAHUU OJHOM U3
re0JIOTHYECKUX 000104eK 3eMITH - TUTOChEpHI.

Knaccudukanus nosumMepoB N0 pa3inyHbIM PU3HAKAM.

KomOnnnpoBannoe 3ansitue Ne 20. CpoiicTBa a3ora, pochopa u ux
COeIMHEeHUI.

Coneprxanue yueOHOH HH(pOpMAIIH.

Onementsl VA-rpynnel. OOmiasi XapakTepuCTHKa 3J€MEHTOB 3TOH
IpyNIbl HAa OCHOBAaHUM HX TMosiokeHUst B Ilepuoanyeckoit cucreme
anemenToB J[.M1. MenneneeBa u crpoeHust aroMoB. CTpOEHUE MOJIEKYJIbI
a3oTa W aUIOTPONHBIX Mojudukanuii Qocdopa, ux Quznueckue u
XMMHYECKHE CBOMCTBA. BomopoaHble coequHEHHS 3JIEMEHTOB VA-
rpymisl. OKcHs! a30Ta U pochopa, COOTBETCTBYIONINE UM KUCIOTHI. Comu
3TUX KUCIOT. CBOMCTBA KUCIOPOAHBIX COEAMHEHUN a3oTa u docdopa, ux
3Ha4YeHUe U MpUMeHeHHne. A30T u (ocdop B Mpupojae, UX OHOJTOrHYecKast
poisib. DnemenTsl VA-rpynmbl. O0mias XapakTepUCTHKA DJIEMEHTOB 3TOU
TpyNIbl HAa OCHOBAaHUM WX mosiokeHus: B Ilepuoanyeckoit cucreme
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snementoB JI.1. MenneneeBa u crpoeHusi aroMoB. CTpOEHUE MOJIEKYJIbI
a30Ta W AUIOTPONMHBIX Mogudukanmii (ocdopa, ux QusnuecKkue u
XMMHYECKHUE CBOMCTBA. BomopojHbie cOeqUHEHHS 3JIEMEHTOB VA-
rpymsl. Okcuasl a30Ta 1 pochopa, COOTBETCTBYIONIUE UM KUCIOTHI. Comu
9TUX KHUCao0T. CBOMCTBA KMCIOPOAHBIX COEIMHEHUH a30Ta U (ocdopa, ux
3Ha4YeHUE U MpUMEHeHHe. A30T U (hocdop B mpupoje, UX OHOIOrHYEcKas
pOJIb.

Komo0unnnpoBannoe 3ansitue Ne 21. CBolicTBa KHCJI0pOAa, cepbl U
MX cCOeINHEHHNMH.

Copneprxanue yueOHOM nH(pOpMAITHH.

Xanbkorensl. O01as XapaKTepUCTUKA XaJIbKOT€HOB Ha OCHOBaHMHU UX
nonoxenus B [lepnoandeckoit cucreme anementoB [[.M. Menneneesa u
CTPOEHHUSI aTOMOB. XaJIbKOI'€Hbl - MPOCTbIE BEIIECTBA. AJIIOTPOIMSL.
CrtpoeHre MOJIEKYNI aJUIOTPONHBIX MOJW(UKAIMA M WX CBOMCTBA.
[TonmyyeHue U MpUMEHEHUE KUCIOpPOJa U cepbl. XaJIbKOI'€HbI B IIPUPO/IE,
UX OMOJIOTUYECKAs POJIb.

KomOunupoBannoe 3ansatue Ne 22. CBOHCTBAa rajoreHOoB M HMX
COeIMHEeHUI.

Coneprxanue yueOHOH HH(pOpMAIIH.

lamorensl. OOmias XapakTEpPUCTHKAa TaJOTEHOB HAa OCHOBAaHUHU WX
nonoxxenus B Ilepuogmueckoit cucreme anementos J.M.Menneneesa u
CTPOECHUS aTOMOB. ['aJlOT€HBI - MPOCTHIE BEUIECTBA: CTPOCHUE MOJEKYII,
XUMUYECKHE CBOWCTBa, TMOJy4YeHHE M MpUMEHEHHe. BaxHeimue
COEIMHEHHUS TaJIOTEHOB, UX CBOMCTBA, 3HAUCHHUE U TpUMEHEHUE. [ aoreHbl
B npupojie. buonornyeckas poJib rajJoreHoB.

KomOunupoBannoe 3ausitue Ne 23. CBoiicTBa coeMHEeHUIl Meau,
HHMHKA, XpoMa, KeJie3a.

Copepxanue yueOHOM nHpopManuu.

OcoGennoctu crpoenuss atomoB d-snementoB (IB-VIIIB-rpynm).
Menb, HWHK, XpOM, JKeJIe30, MapraHel Kak IpOCThIe BEMIeCTBa, WX
¢u3nuecKkue U XMMUYECKHE CBOWCTBA. HaxokIeHHE 3TUX METalioB B
npupojae, ux mnoiaydeHue u 3HadeHue. CoenuHeHus (d -31eMEeHTOB C
Pa3TMYHBIMU CTETICHSMH OKHUCIICHHUS. XapaKTep OKCHJIOB U THIPOKCHIIOB
9THUX AJICMEHTOB B 3aBUCHMOCTH OT CTEIICHU OKHCIICHHUS METaJLIA.

IIpakTnyeckoe 3ansaTue Ne 7. [IuddepeHunpoBaHHblii 3a4eT.
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CamocTosTenbHas paboTa CTyAEHTOB.
Pemenne 0a30BbIX TECTOBBIX 3a/IaHUM.

Paznen 3.
Opranunueckas
XUMHUS

50
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Tewma 3.1. Ilpenmer
OpraHu4ecKon
xumuu. Teopus
CTpOEHUsA
OpraHUYECKUX
COETUHEHUH.

KomOunnpoBannoe 3ansatue Ne 24. Ilpexmer opraHm4eckoi
XUMMH. Teopus CTPOEHUA OpPraHuYecKux coeIMHeH U
A.M.Bytaeposa.

Coneprkanne yueOHOU nHpOpMaIU.

[Tpeamer oprannueckoii xumun. IloHsTHE 00 OpraHUYEeCcKOM BELIECTBE
1 opranndeckoi xumun. Kpatkuii odepk HCTOpUH pa3BUTHSI OPTaHUYECKOM
xumud. Butamusm u  ero kpymeHue. OCOOEHHOCTH  CTPOECHHS
OpraHMYEeCcKUX coeAnHeHur. KpyroBopot yriepoa B mpupo/ie.

Teopust crpoeHus opraHuuyeckux coenuHeHudi A.M. byrtneposa.
[Ipennocsuiku co3ganus Teopun cTpoeHust. OCHOBHBIE MOJOXKEHHS TEOPHH
ctpoenuss A.M.bytiepoBa. XuMHYECKOE CTPOGHME M  CBOWCTBA
opranuyeckux BeuiectB. CTpoeHue aToMa yriepoa. JIeKTPOHHOE 00J1aKo
1 OpOUTANb, S- ¥ p-OpOUTAIIN. DIIEKTPOHHBIC U MICKTPOHHO-TpaduIeCKue
¢dbopMysbl aToMa Yriepoja B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUSIX.
KoBasienTHast xuMuueckas CBsI3b M €€ KJIacCUPUKAIMS IO CIOCo0y
nepeKkpbiBaHusi opourtaneit (a- u n-csizu). [loHsiTue rudpugM3aUy.
Paznuunbie Tunel rubpuanszanuu 1 GopMa aTOMHBIX OpOUTaNel, B3aUMHOE
OTTAJIKUBaHUWE THOPUIHBIX oOpOWUTaned M MX PpacHoloXEeHUe B
MIPOCTPAHCTBE B COOTBETCTBUM C MHUHUMYMOM »Hepruu. ['eomerpus
MOJIEKYJl BEIIeCTB, OOpa30BaHHBIX aTOMaMH yrjiepoja B Ppa3IMYHBIX
COCTOSIHUSIX THOpUAM3AIINH.

KomOunupoBannoe 3anatue Ne 25. Kuaaccnpuxamus wu
HOMEHKJIATYPa OPraHMYeCKUX COeINHEeHUIl.

Coneprxanue yueOHOM HH(pOpMAIHH.

Knaccudukanus opraHu4eckux BEIIECTB B 3aBUCUMOCTU OT CTPOEHUS
yrnepoaHoit uenu. [lonarue ¢ynxnuonansHoi rpynmsl. Knaccuduxanus
OpPraHMYECKUX BEILIECTB MO TUNY (GYHKIUMOHAIBLHOW Tpynmbl. OCHOBBI
HOMEHKJIATYpbl ~OpraHWYEeCKMX BEIECTB. |pUBHANbHbIE Ha3BaHUS.
PannonanpHass HOMEHKJATypa KakK HpPEIIIECTBEHHHUIA HOMEHKJIATYphl
IUPAC. Homenknarypa IUPAC: npunuunsl oOpa3oBaHusi Ha3BaHUM,
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CTapIIMHCTBO (DYHKIIMOHAIBHBIX TPYII, X 0003HaUYeHHUE B MpeduKcax u
cydukcax Ha3BaHMI OPraHUYECKUX BEIIECTB.

KomOunupoBanHoe 3aHsITHE Ne 26. CoBpemMeHHbIE
NpeacTaABJeHHs 0 XMMHY€CKOM CTPOCHUH OPraHUYeCKUX COeIMHEeHH.
Buabl nzomepumn.

Copneprxanue yueOHOH uH(pOpMAITHH.

OCHOBHBIE HAmNpaBJIEHUS pPa3BUTUS TeOopuu cTpoeHuss A. M.
Bbytneposa. 3omepust opraHndeckux BewlecTB U ee BuAbl. CTpyKTypHas
M30MEpHsl: MEXKJIaccoBas, YIJIEPOJHOTO CKeJeTa, MOJOKEHUS KpaTHOM
CB3U W (yHKIMOHAIBHOW rpymmbl. [IpocTpaHCTBEHHAs H30MeEpUs:
reoMeTpuueckas M onTuueckas. [loHATHE acHMMETPHYECKOro IIEHTpa.
buonornueckoe 3HadyeHUE ONTHUYECKOM M30Mepuu. B3anMHOe BiMsHHE
aTOMOB B MOJIEKYyJIaX OpPraHMYECKHUX BEUIECTB. DJIEKTPOHHBbIC 3(D(PEeKThI
aTOMOB U aTOMHBIX I'pYNI B OpraHUYeCKUX MoJsieKyiax. MHAyKIHOHHBIN
3¢ (deKT, TMONOKUTETbHBIA U  OTPHUIATENbHBIA, €ro OCOOCHHOCTH.
Me3zomepHsiii 3pdexT (3dhdexT conpspkenus), ero 0COOCHHOCTH.

IIpakTuyeckoe 3ansitue Ne 8. HM3omepuss m HOMeEHKJATypa
yIJ1€BOAOPOAOB.

Coneprxanue yueOHOH HH(pOpMAIIH.

OCHOBEBI HOMCHKIJIATYpPbI OpTaHU4YCCKUX BCIIIECTB. HSOMCpI/Iﬂ
OpPraHUYECKUX BEILECTB U €€ BUJIBI

Kom0ununpoBanHoe 3ansatue Ne 27. Knaccudukauus peakumii B
OPraHH4YecKOH XMMHH.

Conepxanue yueOHOM nHpopMaLuu.

[TonsiTe O THUIIAX M MEXAaHM3MAaX PEaKIM B OPraHMYECKON XHUMHHU.
CybOctpar u pearenr. Kiaccudukanus peakuwii 1mo HU3MEHEHHIO B
CTpyKType cyOcTpaTa (NpHCOeIMHEHHEe, OTUICTJICHUEe, 3aMelleHue,
u3oMepH3alus) W TUIy peareHTa (paauKalbHble, HYKJICO(PUIbHBIE,
anekTpoduiabHbie).  Peaknuu — NpUCOEAWHEHUS,  DIMMUHHPOBAHM,
3aMeIIeHNs], M30Mepu3auny. PasHOBUIHOCTH peaknMil KaXJAoro THIIA:
TUIPUPOBAaHUE u JNETUIPUPOBAHUE, raJIOrT€HUPOBAHUE u
JierajoreHupoBaHue, rUapaTanus u Jeruapartanus,
TUIPOTaJIOT€HUPOBAHUE U JIETUAPOTraIOr€HUPOBAaHUE, MOJIMMEpPHU3aLusl U
MIOJIMKOHACHCAIUS, TeperpynmupoBka. (OCOOEHHOCTH OKHCIHMTEIBHO-
BOCCTAHOBUTEJBbHBIX PEAKLIUN B OPraHUUYECKON XUMUMU.
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IIpakTnyeckoe 3ansaiTMe Ne 9. Pemenue 3agauy Ha BBIBOJ
XUMUYecKkux Gpopmy.Ji.

Coneprkanne yueOHOU nHpOpMaIU.

Permenne pacueTHBIX 3a/1a4 Ha BHIBOJI XUMUYECKUX (POPMYIL

CamocTosrenbHas paboTa CTyACHTOB.
CocraBiieHHe CTPYKTYPHBIX (QOPMYJT OPraHUYECKHX COCIUHCHHIA.
CocraBnenue ¢GopMysl U30MEPOB U TOMOJIOTOB, MX Ha3BaHuUU. Pemenue
3aJa4 Ha BBIYMCICHHS 10 XMUMHUYECKUM (opmyinam. ['eHeTndeckas CBS3b
OpraHMYECKUX  COCIMHEHUN  (pelleHHue IeMoYeKk IpeBpalleHuil.)
Hamnucanue ypaBHeHUl peakuii.

Tewma 3.2.
[Ipenenbuble
YTJIEBOAOPO/IBI.

KomOununpoBannoe 3ansitue Ne 28. IlpenesnbHble yrieBoaopoabl.
AJIKaHBbI.

Copnepxanue yueOHOM nHpopManuu.

['omonornueckuii psin  ankanoB. [lonsitue 00 yriaeBomoponax.
OcoOeHHOCTH CTpOEHHsS MPEeAENbHBIX YIJIEBOJOPOIOB. AIKaHBI Kak
MPEACTABUTENN  TMPEICIbHBIX  YIVIEBOJOPOJOB.  DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl METaHa U JPYTUX AaJKaHOB.
I'omonornueckuit psg u  uzomepuss mnapadpunoB. HopmanbHoe u
Pa3BETBJIECHHOE CTpOEHUE YyriepoaHoil nenu. HoMmeHknaTypa ankaHoB U
AIKUIBHBIX 3aMmecTutened. dusnyeckue CBONCTBA aJKaHOB. AJIKaHBI B
MpUPO/IE.

Xumudeckue cBoicTBa ankaHoB. Peakimu SR-T™na: rajoreHupoBaHue
(padotet H.H. CemenoBa), nutpoBanue mno KonoBanoBy. MexaHu3M
peaKIuu XJOPUPOBAHUS alKaHOB. Peakiuu neruapupoBaHus, TOPEHUS,
KaTAIUTUYECKOTO0 OKUCIEHUs alKaHOB. KpEeKWHr allkaHOB, pa3JInyHbIC
BHJIBI KPEKWHTA, IPUMEHEHHE B IPOMBITIUIEHHOCTH. [Iuponau3 u kouBepcus
MeTaHa, U30MepHU3aIlusl AIKaHOB.

[Ipumenenue u crocoObl MoTyYeHus ajakaHoB. O0macTH MPUMEHEHHS
ankaHoB. [IpoMblIlIieHHbIE CIOCOOBI TOTYyUYEHHS alIKaHOB: MOJIYYeHUE U3
MIPUPOTHBIX HWCTOYHHKOB, KPEKUHT napauHOB, MOTydeHUE
CUHTETHUYECKOTO O€H3WHA, ra3uuKanus yris, TUIPUPOBAHUE AJTKEHOB.
JlaGopaTopHble  CrOCOOBI  TONMYyYECHHs] ajJKaHOB: CHHTe3 Bropia,
JeKapOOKCHIIMPOBAHUE, THAPOIIN3 KapOuaa aTFOMIUHUSL.

KomOunupoBanHoe 3ansaTue Ne 29. IukioaakaHbl.
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Conepkanne yueOHOU nHPOpMAIIU.

[uknoankansl. ['OMOIOrHYeCKUi psii ¥ HOMEHKIIATYPA LIUKIOAIKAHOB,
ux oOmas ¢dopmyna. [lonstue o HanpsokeHuH Uukia. HMzomepus
LUKJIOAJKAHOB: MEKKJIACCOBAasl, YIJIEPOJHOIO CKEJeTa, reoOMeTpuuecKas.
[lonydyenne u ¢usznyeckue CBOWMCTBA LHUKIOAIKAHOB. XUMHYECKHE
CBOWCTBA IUKIIOATKAHOB. CrienuduKa CBOWCTB IUKIOATKAHOB C MaJbIM
pazMepoM 1ukia. Peakiuy npucoeIuHeH s 1 paIiKaJbHOTO 3aMEIIeHUSI.

JladoparopHo-nnpakTu4yeckoe 3anatue Ne 10. CBoiicTBa TBEpABIX
napaguHoB. BpluucieHHsT 10 XUMHYECKHM (opMmyJaMm U 1O
YPABHEHUSIM pPeaKIuii.

Copnepxanue yueOHOM nHpopmanuu.

Berarcnenus mo xumudeckuM (popMmyriaM U 1o YpaBHEHHSIM PEaKIni.

Hanucanue ypaBHeHUI XMMHUECKHUX PEAKIIMid aTKaHOB.

Tema 3.3.
Henpenenbubie
YIJIEBOAOPO/BI.

KomOununpoBannoe 3ansitue Ne 30. HenpenesibHble yriieBOA0OPO/AbI.
AJIKEHBI.

Conepxanue yaeOHOM HHDOpMAIIHH.

['omonornyeckuil psii aJIKE€HOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIBI STUJICHA M AJIKEHOB. | OMOJIOTHYECKHI psig U 001mas

(I)OpMy.Ha AJIKCHOB. I/ISOMepI/IH OTHUJICHOBBIX YriieBOAOPOaOB:
MCKKJIIaCCoBasd, YIrJICpOJHOI0 CKEJICTA, IOJTOXKCHUSA KpaTHOﬁ CBs3U,
reoMeTprudccKkast. OcobeHHOCTH HOMCHKIJIATYPBbI OTUJICHOBBIX

YIJIEBOAOPOJOB, HA3BaHUS BAKHENIINX paguKanoB. OU3NYECKUE CBOMCTBA
AJIKEHOB.

XVUMHYECKHME CBOMCTBA AaJKEHOB. OJIEKTPOQMIBbHBI  XapakTep
peakuuii, CKIOHHOCTb K pEakUusM [PUCOCAVUHEHUSA, OKHUCIICHUS,
nonmumepusanuu.  [IpaBumo  MapkoOBHMKOBA W €0 DJIEKTPOHHOE
oOocHoBaHMe. Peakuuu ranoreHHUpoBa-HUS, T'MJIPOraJOreHUPOBAHUS,
ruaparanuy, ruapupoBanus. Mexanusm AE-peakumit. Ilonstue o
peakuusax nonumepusanuu. ['opeHue ankeHoB. Peakuuu oxuciaeHus B
MATKMX M KECTKHX YyclIoBHsX. Peaknmss Barnepa u ee 3HaueHus s
OOHapyKEHHsI HEMPEAETbHBIX YTIIEBOI0POIOB, MOTyUYSHHS TIINKOJIEH.

[Ipumenenre u cHocoObl MONy4YeHHs] ankeHoB. Vcmnoiab3oBaHue
BBICOKOM  pEaKIMOHHOH  CIIOCOOHOCTH  QJKEHOB B  XHMHYECKOM
MPOMBIIIEHHOCTH. [Ipumenenne sTriiena u nponuieHa. [[pomMelieHHbIe
CrocoObl MOJyYeHHs aJKEHOB. Peakiuu NeruapupoBaHUsl M KPEKHUHIa
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ankaHoB. JIabopaTopHbie CITOCOOBI TOTYICHUS ATKEHOB.

Kom0nnnpoBanHnoe 3ansitue Ne 31. AnkaineHsbl.

Coneprkanne yueOHOU nHpOpMAIIHU.

Anxanuensl. [lonstue u kinaccuuKkanus TUEHOBBIX YIJIEBOJOPOIOB
[0 B3aUMHOMY pAaclOJIO)KEHUIO KpaTHBIX CBsI3€M B MOJIEKyJe.
OCOOCHHOCTH ~ BJIEKTPOHHOTO M IPOCTPAHCTBEHHOTO  CTPOCHUS
COIIPSDKEHHbIX JAueHOB. HoMeHknarypa JIUEHOBBIX —YIJIEBOJOPOIOB.
OCOOCHHOCTH XHMHYECKUX CBOMCTB CONPSDKEHHBIX JHEHOB, Kak
CIIEICTBUE HUX 3JEKTPOHHOro cTpoeHus. Peakuuu 1,4-npucoequHenus.
ITonmumepusanus JIUEHOB. Crioco6b1 MIOJIY4CHUS JIMEHOBBIX
yrieBoaopooB: pabotsl CB. Jlebenena, neruaipupoBaHue alKaHOB.

OcCHOBHbBIE MOHATUS XMMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHMH Ha
IpUMepe MPOAYKTOB IOJUMEpPU3ALMN AJIKEHOB, allKaJUeHOB MU UX
raJIOreHIIPO-U3BOAHBIX. MOHOMEp, MOJIMMEpP, PEAKIMS MOJIMMEPU3ALH,
CTEIeHb MOJUMEPHU3ALMH, CTPYKTYPHOE 3B€HO. THIIbI TOJUMEPHBIX LeTIeH:
JUHEHbIE, pa3BeTBICHHbIE, cluThie. [loHATHE O cTepeoperyaspHbIX
nonumepax. IlomuMepbl TepMOIUIACTHYHBIE M TE€PMOpPEAKTUBHBIC.
[IpencraBienue o macrMaccax v 3nactoMepax. [1onusTHIIeH BBICOKOTO U
HU3KOrO JABJICHUS, €ro CBOWCTBAa M mpuMeHeHue. Ilomumpomnunien, ero
MPUMEHEHUE M CBOMCTBa. [ ajoreHcojaepskaniue MOJIUMEPHl: TedIoH,
noJMBUHUIXJIOpUA. Kaydyknm  HaTypaJbHBII UM CHHTETUYECKHUE.
Cononumeps! (OyTaIueHCTUPONIBbHBIN Kaydyk). Bynkanuszamus kaydyka,
pe3rHa U 500HHT.

JladoparopHo-npakTuueckoe 3anatue Ne 11. CpoiicTBa 3TH/IEHA.
N3yuenne cBoiicTB mosinMepoB. Pacdyersl Macchl BemiecTs Wi 00beMa
ra3a 1o U3BeCTHOMY KOJIMYeCTBY BelllecTBa, Macce, 00beMy.

Coneprxanue yueOHOH HH(pOpMAIIH.

XuMHYECKHe CBOicTBa aikeHOB. PelieHne pacyeTHbIX 3a/1a4.

KomOnnnpoBanHoe 3ansitue Ne32. AJIKHHBI.

Coneprkanne yueOHOU nHPOpMAIIAU.

ONEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOEHUE aLETUIIEHA U JPYTHUX
ankuHOB. ['omonormueckuii psx w  obmas QopMyna  aTKUHOB.
Homenknarypa alleTHJIEHOBBIX YIJIEBOJIOPO/IOB. N3omepus
MEXKJIaccoBasi, YIJIEPOJHOTO CKeJleTa, IOJIOKEHUsSI KpaTHOM CBSI3U.
XUMHUYECKHE CBOMCTBA U NMpHMEHEHHE aJKuHOB. OCOOEHHOCTH peakuuil

31




MPUCOEIUHEHUS TI0 TPOWHON YIVIEpOJ-yIiIepoaHON CBsA3U. Peakius
KyuepoBa. IlpaBuno MapKOBHMKOBA IPUMEHUTEIBHO K alETUICHAM.
[TonBukHOCTH aTOoMa BoOJAOpoJa (KHUCIOTHBIE CBOMCTBA AJIKMHOB).
Oxucnenue ankuHoB. Peaknus 3enunckoro. IIpuMeHnenue aneTuineHoBbIX
yraesonoponos. llomusununanerar. [lomydyenne ankuHoB. Ilomyuenue
alleTWICHA MUPOJIM30M METaHa M KapOUJHBIM METOIOM.

Tema 3.4.
Apomarnyeckue
YII1€BOAOPOAbI

KomOunupoBannoe 3ansatue Ne 33. Apenbl. (OcobeHHOCTH
XHMHYECKHX CBOICTB rOMOJIOr0oB OeH30J1a.

I'omonornyeckuil psa apeHoB. beH301 Kak IpeacTaBUTENb apEHOB.
PazButne mpencraBieHuit o crpoeHun Oenzona. CoBpeMEHHBIE
MpeICTaBIeHHsI 00 ANEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOEHUU OEH3071a.
OO6pazoBanue apomMaTH4eCKOl J-cuctembl. ['omonoru OeH3oMa, UX
HOMEHKIaTypa, obmas ¢opmyna. Homenknatypa st Ju3aMeIICHHBIX
NIPOM3BOJHBIX  O€H3o0na:  opmo-,  Mema-,  NAPA-pacnoN0NHCeHUe
3amecTtuTene. Pu3nueckue CBONCTBA apeHOB.

XuMudeckue cBoMcTBa apeHoB. [Ipumepsl peakiuii 371eKTpohUILHOTO
3aMEeIeHMUS: raJIoreHUPOBAHMUE, AJIKUIIMPOBAHHUE, HUTPOBaHMUE,
cynbupoBanue. Peaknuu TUAPUPOBAHUS M TPUCOCIMHEHHUS XJIOpa K
6eH3zony. OcoOEHHOCTHM XHMHYECKHX CBOWCTB TOMOJOIroB OeH30Ia.
B3aumHoe BiusiHME aTOMOB Ha MPUMEpPE TOMOJIOTOB apeHoB. OpueHTanus
B peakuusx anekrpoduiabHoro 3amenienus. Opuentantsl I u Il pona.

IIpumeHeHnne wu 1noslydeHWe apeHoB. lIpupogHbple HMCTOYHUKH
apOMaTUYECKUX  YIVIEBOJOPOJIOB.  ApomaTu3alusi  ajJkaHOB U
LUKJIOAJIKAHOB. AJIKMJIMpOBaHKE OEH3071a.

JlabopaTopHo-npakTnyeckoe 3ansitue Ne 12. U3y4yenue cBOMCTB
Oenszona. Pacuer 00beMHBIX 10J1€ii Ta30B B cMeCsIX.

Coneprxanue yueOHOH HH(pOpMAIIH.

XUMHYECKUE CBOMCTBA apeHOB. Pemenue 3aj1ad Ha BBIYHMCICHHS I10
YPaBHEHUSIM PEAKIHiL.

Tema 3.5.
IIpuponusie
HMCTOYHUKH
YIII€BOJOPOAOB

KomOunupoBannoe 3ansitue Ne 34, MCTOYHUKH YrjieBOAOPOAOB:
He(Th, ra3, yrojb.

Copnepxanue yueOHOM nHpopmanuu.

Hedts. Haxoxnenue B mpupone, coctaB M (pusnyeckue CBOICTBa
HepTH. ToIUMBHO-dHEpreTHdeckoe 3HadeHWe HedTu. [IpoMbimureHHAas
nepepabotrka Hedtu. Pektudukanus HedTH, OCHOBHbBIE (pakIHU ee
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pazneneHus, ux HCIOJIb30BaHUE. Bropuunas nepepaboTka
HePTEeNpOayKTOB. PekTr(uKanms Ma3yTa Ipu YMEHBIICHHOM JaBJICHUU.
Kpexunr nedrenponykroB. Paznmuunbie Buabl KpekuHra, paborsl B.T.
IllyxoBa. M3omepusanus ajkaHOB. AJKUIMPOBAHUE HEMNPECIIbHBIX
YTIIEBOIOPOOB. Pudopmunr He(TEenpOAYKTOB. KauectBo
aBTOMOOMIJIBHOTO TOIIHBA. OKTaHOBOE YHCIIO.

[Ipupomubiii u mnomnyTHeI HedTsHOW ra3. CpaBHEHHE COCTaBa
IIPUPOJIHOTO U MOMYTHOT'O ra30B, UX MIPAKTUYECKOE UCIIOIb30BaHUE.

Kamennpiii  yronb. OCHOBHbIE  HampaBlIeHUs  HCHOJIb30BaHUS
KaMeHHOro yris. KokcoBaHMe KaMEHHOIO I, BaXHEHUIIUE IPOYKTHI
3TOro Tpolecca: KOKC, KaMEHHOYTOJIbHas CMOJIa, HaJCMOJbHAs BOJA.
CoenuHeHus, BbLIEISEMbIE U3 KaMEHHOYTOJIbHOM cMoiibl. [IpojyKThl,
MOJIy4aeMble U3 HaJICMOJIBHOU BOJIBI.

DKOJIOTUYECKHE AaCHEKTHl JOOBIYM, MepepadOTKH M HCHOJIb30BAHUS
TOPIOYHMX UCKOIAEMBbIX.

Tema 3.6.
Kucnoponaconepxa
e OPTaHUYECKUE
COEIMHEHHS.

KomOunupoBannoe 3ansitue Ne 35. Kucaopoacoaepxamue
oprannveckue coeqnHeHuss. Cnuprsl. IIpocTsie 3¢pupsl.

Coneprkanne yueOHOU nHPOpMAIIUU.

Crpoenne u knaccupukanus cnuproB. Kiaccudukaius cnupToB 1o
TUITY YTJIE€BOJOPOAHOIO pajauKala, YUCITY THAPOKCUIBHBIX TPYII U TUITY
aTOMa yTJIepo/a, CBA3aHHOTO C TUAPOKCUIIBHOM IPYNIION. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE THUJAPOKCUIBHOM rpynmnel. Bimsaaue
CTPOEHHUsSI CIIUPTOB Ha MX (u3nueckue cBoiicTBa. MexMoneKynspHas
BOJOPOAHAs CBSA3b. [ OMOJIOTMYECKMH psi NPEAEIBbHBIX OJHOATOMHBIX
cnupToB. M30MepHs 1 HOMEHKIIATypa alKaHOJIOB, UX o0mas Gpopmyia.

XVUMHYEeCKHE CBOWCTBAa aJKaHOJOB. PeaknuoHHas cHnocoOHOCTh
IIPENEIbHBIX OJHOATOMHBIX CIHUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX
CBOMCTB OpPraHWYEeCKUX M HEOPraHWYEeCKUX COEIMHEHUH, COJeprKaIliux
OH-rpynmy: KHCIOT, OCHOBaHUH, aM(OTEPHBIX COEIWHEHUH (BOJBI,
cnupToB). Peakuuu, moATBepKAarolive KHUCIOTHBIE CBOICTBA CIUPTOB.
Peaknuu 3amelieHus TUIAPOKCHIBHOW TIpynmnbl. MexMomnekyaspHas
Jeruaparanus CIUPTOB, YCIOBUS 0Opa3oBaHUS MPOCTHI: 3(PHUPOB.
Crnoxsble 3(Upbl HEOPraHWMYECKMX M OPraHMYeCKHX KHCIOT, PEeaKkluu
stepudukanyu. OKUCIEeHNE U OKUCIUTEIbHOE JeTUPUPOBAHHE CITUPTOB.

CriocoObl  mosiyyeHHst  coUpToB. ['MAOposin3  rajoreHajkaHoB.
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I'mpopatanusi  ankeHoB, YcCIOBHUA ee IpoBeAeHus. BoccraHoBieHue
KapOOHWJIbHBIX COCIMHEHUM.

OtnenbHbIe IIPEJCTaBUTENN AJIKAHOJIOB. Meranou, ero
MNPOMBIINIJICHHOC IMOJYYCHHUEC U IMPUMCHCHUC B IMPOMBINIJICHHOCTH.
buonoruyeckoe neiictBue  MmeraHona. Crneuuduyeckue  crocoOsbl
IIOJIYYEHUS STUIOBOTro cnupTa. PU3HOIOTMYECKOE AEUCTBUE ITAHOJIA.

KomOunupoBannoe 3ansitue Ne 36. MHoOroaroMHbie CHUPTHI

Copneprxanue yuebHOM nHpopmManuu

MHuoroaromHubie ciupThL. MI30Mepus 1 HOMEHKIIaTypa NpecTaBUTeNei
IBYX- M TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMHYECKHX CBOMCTB
MHOTOaTOMHBIX CHHPTOB, WX KaueCTBEHHOe oOHapyxeHue. OTaenbHbIE
MNpeACTABUTCIIN: OTUJICHIJIMKOJIb, TJIMICPHH, CHOCO6I>I X TII0JIy4YCHHA,
MIPAKTUYECKOE MPUMEHEHHUE.

JladoparopHo-npakTuyeckoe 3ansaitue Ne 13. KauecTrBeHHbIe
peakuuu cnupToB.

Copneprxanue yueOHOH HHDOpMAIIH.

Hanucanue ypaBuenuit peakiuii. OCOOEHHOCTH XMMHUYECKUX CBONCTB
MHOI'0AaTOMHBIX CITMPTOB, UX KAYCCTBCHHOC O6Hap}I)K€HI/Ie.

Pemenue 3a1a4 1o TEpMOXUMUYECKUM YPABHEHUSIM.

Komo0unnnpoBanHoe 3ansitue Ne 37. ®@eHoJIbI.

Copneprxanue yuebHoOM nHpopManuu

®eHosl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE (eHoa.
B3anMHoe BiMsIHME apOMAaTHYECKOTO KOJIbIla U TUAPOKCUIILHON TPYIIIHI.

XuMuyeckue cBoicTBa (peHoma Kak (QYHKIUS €ro XMMHYECKOTo
crpoenusi. bBpomupoBanue ¢eHona (kaueCTBeHHas! peakiysi), HUTpOBaHHUE
(muKkpuHOBask KUCIIOTa, €€ CBOWcTBAa W mpuMmeHeHue). OOpa3oBaHue
OKpallIeHHBIX KoMIUulekcoB ¢ uoHoM Fe3+. Ilpumenenue ¢eHomna.
[Tonydenue deHosa B IPOMBIIUIEHHOCTH.

JlaboparopHo-nnpakTnyeckoe 3anaTue Ne 14, DeHOJbI.
Bbiuncienne macchbl pacTBOPEHHOr0 BelllecTBa, COAep:Kallerocsi B
OIpe/ie/ICHHOM Macce pacTBOPA ¢ U3BECTHOM MacCOBOM A0J1eil.

Conepxanue yueOHOM nHpopMauu

Pemienne 3amau Ha BBIUMCIEHHWE MAcCChl PAaCTBOPEHHOTO BEIIECTBA,
COJZIEpIKAILIerOcs B OMPEJEICHHOW Macce pacTBOpa ¢ U3BECTHOM MacCOBOM
JOJIEH.
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Tema 3.6.1.
AJnbIeruasl.
KetoHrnl.

KomoOunupoBanHoe 3ansitue Ne 38. Asibaernabl U KeTOHbI.

Copneprxanue yueOHOM nH(pOpMAITHH.

[omonoruueckue psfabpl  AIBICTUAOB U KETOHOB. lloHsTHE O
KapOOHUJIbHBIX COEOUHEHMSIX. OJEKTPOHHOE CTPOECHHE KapOOHUIIbHOU
rpymibl. M3oMepusi 1 HOMEHKIIATypa albJIeTuI0B U KeTOHOB. du3nueckue
CBOWCTBa KapOOHWIBHBIX COCTMHEHHH.

XUMHUYECKUE CBOMCTBAa QJIBJETUAOB M KETOHOB. PeaknnoHHas
CIIOCOOHOCTh ~ KapOOHWIBHBIX  COCOUHEHHH. Peaknuum  OKUCIICHUs
aJIBJICTU/IOB, KAYECTBCHHBIC PEaKIMH Ha allbJCTUAHYIO rpymiry. Peakium
MOJIMKOHICHCAUU: 00pa3oBaHue GPeHOI0()OPMATTBICTUIHBIX CMOT.

[TpumMeHeHHe 1 oTydeHHe KapOOHUIBHBIX coerHenuil. [Ipumenenne
QJIBJICTHJIOB U KETOHOB B OBITY M IPOMBIIIUICHHOCTH. AJIBJICTH]IbI M KETOHBI
B mpupoae (3bupneie macna, pepomonsl). [Tomyuenne kapOOHUIBHBIX
COCMHEHUI OKHCIICHHEM CIUPTOB, TUApATAMEH AIKHHOB, OKHCICHHEM
yrJIeBoI0poioB. OTHENbHBIC TPEACTABUTENIN albJIETUI0OB M KETOHOB,
cienu(uyeckre crocoObl MX NOJTYYEHHUS M CBOICTBA.

JlaboparopHo-nnpakTu4yeckoe 3ansitue Ne 15. U3yuyenne
BOCCTAHOBHMTEJIbHBIX CBOMCTB AJIbJETH/I0B.

Copneprxanue yueOHOH HH(pOpMAIIH.

PeaKIII/II/I OKHMCJICHUA aJIBACTHA0B, KAUCCTBCHHBIC PCAKIIMN HA
QJIBJIETHIHYIO TPYIIY.

Tema 3.6.2..
KapOonoBsie
KHUCJIOTBI Ul HX
IIPOU3BOJIHBIE

Komo0unnpoBanHoe 3ansitue Ne 39. Kap6oHoBble KHCIOTHI.

Coneprxanue yueOHOH HH(pOpMAIIH.

['omonornyeckuit psia  OpPeaeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucaoT. IloHsTHE O KapOOHOBBIX KHCIOTaX W HX KJIacCU(PUKAIMSL.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME KAapOOKCHIIHHOM T'PYIIIBI.
I'omonoruueckuil psia npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT,
X HOMEHKJIAaTypa M u3oMepus. MeXMOJIeKyIsIpHbIe BOJAOPOIHBIE CBSI3U
KapOOKCWJIBHBIX ~TpYII, WX BIUSHME Ha (U3NUYECKUE CBOICTBa
KapOOHOBBIX KUCIOT.

XuUMHUECKHe  CBOWCTBA  KapOOHOBBIX  KHUCJIOT.  Peakumu,
WLTIOCTPHUPYIOIINE KUCTOTHBIE CBOMCTBA M MX CPABHEHUE CO CBOMCTBAMU
HeopraHndeckux kucinot. O6pazoBanue (yHKIIMOHATBHBIX IPOU3BOHBIX
KapOOHOBBIX KUCJIOT. Peakuinu sTepudukanuu. AHIHIAPUAbI KApOOHOBBIX
KHCJIOT, UX ITOJIYYEHUE U IPUMEHEHHUE.
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CnocoObl  mosiyueHust  KapOOHOBBIX KHCJIOT. OtnenbHbIE
MPEJICTAaBUTENH U UX 3HaueHue. OOmue crocoObl OTyYeHUS: OKUCIICHHE
QJIKAHOB, aJIKEHOB, IEPBUYHBIX CIMPTOB, albJETrWA0B. BakHelmne
NpPEICTaBUTENIM  KapOOHOBBIX  KHCJIOT, WX OHOJOru4yeckas poib,
crenuduueckre CcrnocoObl MOMy4YeHHUs, CBOMCTBA M IPHUMEHEHUE
MYpPaBbUHOM, YKCYCHOM, MAJIbMUTUHOBOW U CTEApUHOBOM, aKpUJIOBOW U
METaKpHUJIOBOH, OJIEMHOBOM, IIaBEJIEBOM, OCH30MHOM KUCIIOT.

JlaboparopHo-nnpakTuyeckoe 3anaTue Ne 16. U3yyenue cBoiicTB
YKCYCHOM KHCJIO0ThI. PacyeT mo ypaBHeHUsIM peakuuil NpoOTeKaomux
B pacTBope.

Copnepxanue yueOHOM nHpopmanuu.

Hanucanue ypaBHeHMI peakuui  XapakTEpHBIX Ui KapOOHOBBIX
KHCJIOT M WX IPOU3BOAHBIX. PemieHue 3agady Ha BBIYMCIEHHE MAacChl,
00beMa, KOJTMYECTBA BEIIECTBA MPOAYKTa PEAKIIMH, €CITH OJTHO M3 BEIIECTB
JTAaHO B BHJIE PAcTBOpa C OINPEAEICHHOM MacCOBOM J10JI€H pacTBOPEHHOTO
BEILIECTBA.

KomOununpoBannoe 3ansatue Ne 40. Cio:xxubie 3¢pupbl. Kupbl.

Copnepxanue yueOHOM nHpOpMaLuH.

Crnoxnble 3¢upbl. CTpoeHHEe M HOMEHKJIATypa CIO0XHBIX 3(UpOB,
MEXKJaccoBass M30Mepusi € KapOOHOBbIMH KuciaoramMu. CrocoOsl
MOJTyYeHHUsI CIOXKHBIX 3pUpoB. OOpaTUMOCTh peakK ATepUPUKALNU U
(bakTOpBI, BAUSAIONMINE HA cMeleHne paBHOBecHsl. OOpa30BaHME CIIOKHBIX
nonuddupoB. JlaBcaH Kak MpencTaBUTENb CHHTETHYECKUX BOJIOKOH.
XUMHYECKHE CBOWCTBA U MPUMEHEHUE CII0KHBIX A3(UPOB.

XKupsr. Kupbl kak cioxsbele 3¢upsl raunepuHa. KapOoHoBbIe
KHMCIIOTBI, BXOJIAIIUE B COCTAB )KMPOB. 3aBUCUMOCTh KOHCUCTEHLIUH JKUPOB
OT HMX COCTaBa. XMMHUYECKHE CBOWCTBA XHUPOB: T'MAPOJIN3, OMBIICHHE,
rupupoBanue. buonoruueckas poib KUPOB, UX UCIOIb30BaHUE B OBITY U
IIPOMBIIIJIEHHOCTH.

Conu kapOOHOBBIX KHCIOT. Mputa. CrnocoObl MONy4eHUs COJei:
B3aUMOJICHiCTBHE KapOOHOBBIX KHUCIOT C METalJlaMH, OCHOBHBIMH
OKCH/IaM{, OCHOBAHHSIMH, COJISIMU; IIEJIOYHOW THUJIIPOJIU3 CIOKHBIX
3¢upoB. XUMHUYECKHUE CBOMCTBA COJIEH KapOOHOBBIX KHCIIOT: THAPOJIM3,
peakuuu HMOHHOro oOmeHa. Mpuia, CYIIHOCTb MOIOUIETO JIEHCTBUS.
OTtHoleHne MblIa K KeCTKOM Bojie. CHHTETMYECKHE MOIOIIUE CPEJICTBA -
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CMC (merepreHThl), UX MPEUMYIIECTBA U HEAOCTATKH.

JladoparopHo-nnpakTuuyeckoe 3ansatue Ne 17. Cioxuble 3(pupbl.
Kupsbl. Pacuer no ypaBHeHMSIM peaknuii ¢ H30BITKOM OJHOIO U3
HCXOJHBIX BelleCTB.

Coneprkanne yueOHOU nHpOpMAIIUHU.

ObparuMocTh  peakuuu dTepudukanuu. Pemenwe 3amad  Ha
BBIYMCIICHHE MAacCChl PAacCTBOPEHHOTO BEIIECTBA, COAEPIKALIErocs B
ONpeACIEHHON Macce pacTBOpPa C U3BECTHOM MACCOBOM JI0JIEH, €CIIU OJTHO
U3 pearupyromux BEeIEeCTB JaHO B H30BITKE.

Tema 3.6.3.
VYrieBoabl

KomOunupoBannoe 3ansatue Ne 41. YrieBoabl. MoHocaxapuabl.
Jucaxapunsl. Ilosmcaxapuabl.

Conepxanue yueOHOM nHpOpMaLuH.

[Tonstue 06 yraeBonmax. Knaccudukauus yriaeBonoB. MoHo-, au- u
MoJIncaxapuipl,  MPEACTaBUTENM  KaXJIO0HM  Ipynmbl  yIJIeBOJOB.
buonoruueckass posib yrieBoJOB, WX 3HAYEHUE B KU3HHU YEJIOBEKa M
o01ecTBa.

Momnocaxapupl. CTpo€HHE U ONTHYECKAs U30MEPHUST MOHOCAXapUIOB.
Wx xnaccudukaiys o 4ucity aToMOB yIiIepoaa v IpUpoae KapOOHUITBHOM
rpynmnsl. @opmynel @umepa u Xeyopca A M300paKeHHUS MOJEKYI
MoHocaxapuaoB. OTHeceHre MoHocaxapuaoB K D- u L-psany. Baxuelimue
MIPEICTaBUTENN MOHO3.

['moko3a, cTpoeHHe ee MOJIeKylbl U (U3MYecKHe CBOMCTBA.
Tayromepus. XuMuueckue CBOWCTBA INIFOKO3bl: PEAKLIUHU 10 alIbJETUIHON
rpymnme («cepeOpsHOTO 3epKaia», OKHUCICHHE a30THOM KHCJIOTOM,
ruapupoBaHue). Peaknuu TIIOKO3bI Kak MHOIOATOMHOIO — CIHUPTa:
B3auMoJieiicTBie TMoKOo3bl ¢ rujapokcunomM menu(Il) mpu komHaTHOM
TeMmreparype M HarpeBaHuu. PazmuuHble TUIbI OpOXKeHUs (CHUPTOBOE,
MoJIoOuHOKHCToe). [mroko3a B mpuposae. buonormdeckas ponab U
IIPUMEHEHHUE TIUIIOKO3bl. DpyKTO3a Kak H30Mep II0Ko3bl. CpaBHEHHE
CTPOCHHSI MOJIEKYJbl M XUMHUYECKHX CBOMCTB TJIIOKO3BI M (PPYKTO3BI.
®dpyKTo3a B IpUPOJIE U €€ ONOIOrHIecKas poJib.

[TenTo3bl. Pubo3a u nezokcuprbo3a Kak npeacTaBUTENHN allbJJOTIEHTO3.
CrtpoeHne MoJeKyII.

Hucaxapunpl. Ctpoenne nucaxapuioB. Cnoco0 COUI€HEHHs UKIIOB.
BoccranaBnuBaroomuye CBONCTBA JUCaXapHUI0B KaK CIEACTBUE COUICHEHHUS
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nukiaa. CTpoeHHEe U XMMHYECKHUE CBOMCTBA caxapo3bl. TeXHOJIOTrnYecKue
OCHOBBI IIPOM3BOJICTBA caxapo3bl. Jlakroza M ManpTO3a Kak H30MEpbl
caxapo3bl.

[Momucaxapuael. OOmee crpoenue nonucaxapugo. CrpoeHue
MOJIEKYJIbl Kpaxmalla, aMujio3a U aMWIONeKTHH. Du3ndyeckue CBOWCTBa
KpaxMaja, ero HaXx0JIeHHE B IIPUPO/JIe U OUOIOruYecKas poib. [ TuKoreH.
Xumuyeckue cBoicTBa Kpaxmana. CTpoeHHe »3JIeMEHTapHOro 3BeHa
[[EJUTIONIO3bl. BiMsIHUE CTpPOEHUS MOJIMMEPHOW Ienu Ha (U3HYECKUE H
XMMHUYECKHE CBOMCTBA EJUTIONO03bL. [ HAPOIN3 LEMTI003bl, 00pa3oBaHKe
CJIIOXKHBIX 3(1)I/IpOB C HCOPraHMYCCKMMH KU OPraHUYCCKHMMHU KHUCJIOTaMHU.
[TonsiTe 00 WMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIA IIEJK, BHCKO3a.
Haxoxxnenne B mpupojie 1 Onosiorndeckast poJib HesuTono3bl. CpaBHEHHE
CBOMCTB KpaxmaJia U IeJITI0I03bI.

JladopaTopHo-nnpakTuyeckoe 3anatue Ne 18. YrieBoanbl. Pacuer
MaccoBOii HMJM O00bEMHOM /10JIM BBIX0JA MNPOAYKTA pPeaKUHuH OT
TEOPeTHYECKH BO3MOXKHOTO. M3yuyeHue CBONCTB TOJHMEPOB H
CHHTETHYECKHX BOJIOKOH.

Copnepxanue yueOHOM nHpopMaLuu.

Pemenne 3amau Ha BBIYHMCICHHE MAacCOBOM WJIM OOBEMHOHN HOJH
BBIXOJIa MPOJIYKTa PEAKIIUN OT TEOPETUICCKH BO3MOXKHOTO.

Tema 3.7.
A3zoTcoaepkaime
OpraHUYeCcKue
COCIUHCHHS.
buonornuecku
AKTUBHEIC
COCIMHEHHS

KomOunupoBannoe 3ansitue Ne 42, A3orocoaep:kamue
OopraHnyecKue coelMHeHNsl. AMMHBI.

Coneprxanue yueOHOH HH(pOpMAIIH.

Knaccupukanus wu wusomepuss amuHoB. Ilondarue o0 amuHax.
[lepBuuHbIE, BTOPUUYHBIE M TpeTUUHbIe aMMHbI. Kiaccupukanus amMHHOB
[0 TUILY YIJIEBOJOPOJHOIO PAaJUKala U YUCIy aMUHOIPYII B MOJEKYIIE.
I'omosnoruueckue psiabl NpenenbHbIX aln(paTHUECKUX U apOMaTHYECKUX
aMHHOB, U30MEpHsI U HOMEHKJIATYypa.

XVWMHYECKHE CBOHCTBA AaMHMHOB. AMMHBI Kak OpraHMYECKHE
OCHOBaHUS, UX CPaBHEHHE C aMMHAKOM U JIPYTrUMHU HEOPraHMYEeCKUMU
ocHoBaHUsAMU. CpaBHEHME XHMMUYECKHX CBOHCTB anudaTHUecKux u
apomaTHyeckux aMiMHOB. OOpa3zoBaHUE aMUI0B. AHUIMHOBBIE KPACUTEIH.
IlonsTE O CHUHTETMYECKHMX BOJIOKHaX. [lonmamMuiapl ¥ moIMaMHIHBIE
CUHTETHYECKHE BOJIOKHA.

[Tpumenenue u nonyuenue amMmuHoB. [lomydenne amunoB. Pabotst H.H.
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3uHHHA.

KomOunupoBannoe 3ansitue Ne 43. AMHHOKHCJIOTBI.

Coneprkanne yueOHOU nHpOpMAIIHU.

AmuHOKHCHOTHL. [loHsATHE 00 aMUHOKHCIIOTaX, UX KiIaccu(uKanus u
ctpoeHue. Omnruueckas H30Mepus a-aMMHOKUCIOT. HomeHnkiarypa
aMHUHOKHUCIIOT. JIBOMICTBEHHOCTD KHUCJIOTHO-OCHOBHBIX CBONCTB
AMUHOKHCIIOT U €€ IPUYHUHBL. buronspHble HOHBI. Peakiiny KOHIeHC AL,
Ilentunnass  cBaA3b. CHHTETHYECKHME  BOJIOKHA:  KalpoOH, 3HAHT.
Knaccudukanus BonokoH. [lomyuyeHne aMUHOKHCIOT, UX MPUMEHEHUE U
Ouosiornyeckas QyHKIHS.

Kom0unupoBannoe 3ansatue Ne 44, beaku. HykijienHoBbIe
kuciaoTel. Ctpoenne JIHK u PHK. Buosornyecku axkTHBHBIE
coe/IMHEHMS.

Conepxanue yaeOHOW HHDOpMAITHH.

benku. benku kak npupoassie nosnumepsl. [lepBuuHnas, BTOpUYHAsd,
TPETUYHAsT W YETBEPTUYHAs CTPYKTYphl OenkoB. DubpumispHbie U
rnoOynspHble  Oenku. XUMHUYECKHE CBOMcTBa O€JIKOB: TOpeHHe,
JeHaTypauus,  TUIPOJIM3,  KaueCcTBEHHble  (LIBETHBIE)  pEaKLUU.
buonornueckue QyHkmu 6e1KOB, MX 3HaueHHE. benkn Kak KOMIOHEHT
nuny. [IpoGiema 6eKOBOTO roI0AaHNS U ITYTH €€ PeLIeHMUS.

HyxnenHoBble kucinotsel. HykieWMHOBBIE KHCIOTBI Kak HPUPOAHBIE
nonuMepsl. Hykiieotuapl, ux crpoenue, npumepsl. ATO u AJl®, ux
B3aMMOIIPEBPALLEHUE U POJIb 3TOTrO Mpouecca B npupoze. [lonstue IHK u
PHK. Ctpoenue /JIHK, ee nepsuuHas u BTopuuHas cTpykrypa. Pabotsr .
Kpuka m JI. Yorcona. KoMIUIEMEHTapHOCTb a30THUCTBIX OCHOBAHHII.
Penmukanus JIHK. Ocob6ennoctu crpoenuss PHK. Tunmsr PHK u ux
ouosnornyeckue ¢ynkuuu. IloHsTne o TpoUyHOM Koze (KOZOHE).
buocunTes 6enka B KUBOU KileTKe. | eHHas HHKeHepHsl U OMOTEXHOIOTHSI.
Tpancrennsie popMbl pacTeHUH U KUBOTHBIX.

®epmenTrl. [lonsitue o ¢epmeHTax Kak o0 OHOJOrMYECKUX
Katanusaropax 0esKkoBoi nmpupoabl. OcOOEHHOCTH CTPOEHUS U CBOWCTB B
CpPaBHEHHU C HEOpraHMYecKMMM KarainuzaTtopamu. Kiaccudukanus
dbepmenToB. OCOOEHHOCTH  CTPOEHUST W CBOUCTB  (DEPMEHTOB:
CEJIEKTUBHOCTh U 3(()PEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (DEPMEHTOB
ot temnepaTypbl U pH cpeapl. 3HaueHue (epMEHTOB B OHOJIOTHH U
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IIPUMEHEHHE B ITPOMBIIIJICHHOCTH.

Buramunbl. Tlonstue o BurammHax. Mx kimaccupukanus u
obo3nauenne. Hopma morpebienuss BuramMuHoB. BogopactBopumsie (Ha
npumepe BuTamMuHoB C, rpynnsl B u P) u sxupopactBopumsble (Ha mpumepe
ButamuHOB A, D wu E). ABUTaMHHO3BI, THUIIEPBUTAMHHO3BI |
THIIOBUTAMUHO3BI, UX MPO(UIAKTHKA.

I'opmonsbl. [loHsiTHE O rOpMOHaxX Kak OHOJOIMYECKH AKTHBHBIX
BELIECTBAX, BBITIOJHSIOLINX SHI0KPUHHYIO PErYISILMIO
KU3HEIEATeNbHOCTH  opraHu3MoB.  Kiaccu¢ukanmuss  ropMOHOB:
CTEpOM/IbI, IIPOU3BOJIHBIE AMMUHOKHCIIOT, MOJUMIENTUIHbBIE U OEIKOBbIE
ropMOHbL. OTHENBHBIE TPEACTABUTEIM: OICTPALUOI, TECTOCTEPOH,
UHCYJIUH, aJ[peHAJINH.

JlexapctBa. IloHsTHE O JleKapcTBaX Kak XHUMHOTEPANEBTUYECKHUX
npenapatax. KpaTkue wHCTOpUYECKHE CBEIEHUS O BO3HUKHOBEHUU U
pa3BUTHM XUMHUOTEpanuu. ['pynnsl iekapcTB: cynbpaMusl (CTpenToLun),
AHTUOMOTHKY (TICHUIWUIMH), AHTUIHUPETHKH (ACHUPUH), aHAIBI'CTHKH
(ananbruH). MexaHu3M  JEHCTBHS ~ HEKOTOPBIX  JIEKApPCTBEHHBIX
IIpenapaToB, CTPOEHUE MOJEKYJ, MPOTHO3UPOBAHUE CBOMCTB HAa OCHOBE
aHaJM3a XMMUYECKOTO CTPOCHMs. AHTUOMOTHUKH, UX KiacCU(UKAIUS MO
CTPOEHHIO, TUIY U CIIEKTPY JeicTBUS. be3onacHbie criocoObl TPpUMEHEHMUS,
JIeKapCTBEHHbIE (POPMBI

IpakTuyeckoe 3ansitue Ne 19.
O000menne No Mmarepuay, H3y4eHHOMY BO BTOPOM cemMecTpe.

CamocTosTenbHast paboTa CTYAEHTOB.
Pemenne u 06001eHre MaTepuala 1o Kypcy OpraHu4eckasi XuMusl.

Bceero:142 uaca, u3 HUX 88
KOHCYJIbTAIMH 2 Yaca
SK3aMeH — 6 JacoB

XapakTeprucTHKa YPOBHS OCBOEHHS y4eOHOI0 MaTeprana:

1 — 03HaKOMUTEIHHBIN YPOBEHH (y3HABaHUE paHee N3YYEHHBIX OOHEKTOB, CBOWCTB);

2 — PenpOAYKTHBHBIH YPOBEHB (BBINOJIHEHUE IESTEIBHOCTH 110 00pa31Ly, MHCTPYKIMHU WIIH MO PYKOBOJCTBOM);

3 — IPOAYKTHBHBIA ypOBEHH (TUTAHUPOBAHUE U CAMOCTOSATEIEHOE BHIITOTHEHUE JIESITEIBHOCTH, PENICHNE POOJIEMHBIX 321a4).
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IIpumepHbIe TEMbI HHAMBUAYAJbHBIX MPOEKTOB
«XUMHYECKOE 3arps3HEHUE OKPYKAOIIEH CPeIbDy
«Oxpana rusipocepbl OT XUMUYECKOTO 3arpsi3HEHUS
«OxpaHa MOYBBI OT XUMHUYECKOT'O 3arpsI3HEHUS
«OxpaHa BO37[yXa OT XUMHUYECKOTO 3arpsA3HCHHS
«Oxpana ¢iopsl 1 GayHbl OT XUMHUYIECKOTO 3arPS3HCHHS
«Moromue 1 YUCTSIINE CPECTBA»
«Cpencta 00pbOBI C OBITOBBIMH HACEKOMBIMI

O N OEWNE

«CpencrTpa IMYHON TUTHEHBI U KOCMETHUKN

9. «JloMaiHss anTexa»

10. «3nauenue pH cpenbl pacTBOPOB IJisi XMMHYECKUX U OHOJOTHYECKHUX
IIPOLIECCOB»

11.«3HaueHne pacTBOPOB B KWU3HU PACTCHUW U KUBOTHBIX»

12.«PacTBOpHI B OBITY, Ha IPOU3BOJICTBE, B MEJULIUHEY

13. X¥Mu4eCcKHe 3JIEMEHTBI B OPraHU3ME YEI0BEKA.

14. Cinuku. CocTtaB U MPUHIUIT paOOTHI.

15. BoisiBI€HUE YTIIEKUCIIOrO ra3a. YeloBek U KiIinmar.

16. Kak BbIpacTUTh KPUCTAILIBI?

17. Xumns kocmoca. Xumusa ConHua.

18. Oxcuasl B ipupoae.

19. ®usnyeckre CBOMCTBA METAIIIOB.

20. Koppo3us metamnos. [Ionstue koppo3un. XuMudeckass KOppo3usi.
DnexTpoxumuueckas Koppo3us. CrocoObl 3alUTh METAIIOB OT KOPPO3HH.

21. O6mme crnocoObl MOIYYSHHS] METAILIOB.

22. MeTtaiuibl B IpUPO/IE.

23. OTKpbITHE NEPUOANYHOTO 3aKoHa. [IpeanochlIku: HakomieHne (HakToJIOTHIECKOro
Martepuaia, pabotsl npeamectBeHHUKOB (M.B. Jlebepeitnepa, A.D. llankyptya, J[x.A.
Heronenpca, JI.FO. Meiiepa).

24. JInunocts /.M. Menpaeneena.

25. BonopoaHasi CBsi3b, €€ pOjb B MPUPO/IE.

26. bnaropoaHbie Ta3bl, DIEKTPOHHOE CTPOCHUE aTOMOB 0J1arOPOHBIX Ta30B U
0COOEHHOCTH MIX XUMHUYECKUX B (PU3NUECKUX CBOMCTB.

27. Bonopoa. [[BoiicTBeHHOE MOJI0kKEHHE BO0poaa B [leproandeckoit cucreme.
N3ortonsl Bogopoaa. Tsoxemnas Boaa.

28. 3HayeHre METAJUIOB B PUPOJE U )KU3HU OPraHU3MOB.

29. HemeTamibl — MPOCTHIEC BEUIECTBA, CTPOCHUE, AJUIOTPOIIHUSL.

30. KaTtroHsbI meI0YHbIX METAJUIOB KaK BayKHEHIIas (hopma X CyIecTBOBaHUS,
peryJaTHUBHAs POJib KATHOHOB KaJusl U HaTpUsA B )KUBOU KiieTke. [IpupoHbie coequHeHus
HATpUA U Kajausl, UX 3Ha4YCHHUE.

31. Baxxnelime coeAMHEHUS Kalusl, UX 3HaUYeHUe U npumeHenne. Kanpuuii B npupose,
ero OMOJIOTUYECKAas! POJib.
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32. ANIOMUHUN — caMbIil PaCpOCTPAHEHHBIA B 36MHOM KOpE METaJJ.

33. Yraepona u ero amorponusi. CBOWCTBa aJTIOTPONHBIX MOAUPUKALIUNA YTIAEPOIa, UX
3HAYEHUE U TPUMEHECHHUE.

34. CunukaTHasi IPOMBIIIJIEHHOCTb.

35. Heorpanumuennesle mnonumepsl. llommmepsl — mpocTeie BemecTBa ¢ aTOMHOU
KPUCTAJUIMYECKOW PEIIETKOM: aJuIOTPONHbIE BUAOU3MEHEHUs yriepoja (anmas, rpadur,
KapOuH, (QyuiepeH — B3aUMOCBS3b THOPHAM3AIMKA OpPOUTANCH y aTOMOB yIJiepoaa ¢
MPOCTPAHCTBEHHBIM CTPOEHUEM aJUIOTPOITHBIX MOAUBUKAIIII).

36. ITonumepsl — CIIOKHBIE BEMIECTBA C AaTOMHOM KPUCTAJUIMYECKON PEIIETKOM: KBapII,
KpeMHEe3eM (IMOKCHIHbIE COCAMHEHHMS KPEMHHUS), KOPYHI (OKCHJ aIIOMUHUA) U
IIOMOCWJIMKATHl  (TIOJIEBBIE IIMATHI, CIIOJIa, KAOJWH). 3HAYEHUE HEOPTraHUYECKUX
IPUPOAHBIX MOJIUMEPOB B (POPMUPOBAHUM OJTHON MX T€OJOTMYECKUX 000J0YEK 3eMiId —
auTochephl.

37. Azotr u pocdop, ux 3HayeHue U npumeHenue. A3oT u ¢ochop B MpUpoae, UX
OMOJIOrM4ecKast poJib.

38. XanpKoreHsl — NpocThIe BemecTa. Aimorponus. [I[pumMeHenne Kucinopoaa u cepsl.
XanbKOTeHbl B IPUPOJIE, UX OMOJIOTHYECKas! pPOJIb.

39. I'anorens! B npupoae. bruosornyeckast posib rajJoreHos.

40. Ocobennoctu ctpoeHust atToMoB 0-31emenToB (I1B-VIIIB-rpynm). Menp, UHK, XpoM,
xKene30, Mmaprasen. HaxoxaeHue 3TuX METajuioB B IPUPOJE, UX MOIYUEHUE U 3HAUCHHUE.

3. YciioBus peaju3anuu NporpamMmbl
3.1. TpeOoBaHKMsI K MUHUMAJBLHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00eCIe4eHUI0

Peanuzanms mporpamMmbl JTUCHUIUIMHBL TpeOyeT HaiIuuus y4yeOHOro kaOuHeTa
(JtabopaTopun) XUMUHU.

O6opynoBaHue yueOHOTO KabrHEeTa

- MECTO NpernojiaBaTes;

- yueOHbIE MeCTa MO KOJUYECTBY O0YUYaIOIINXCS;

- yueOHasl 10CKa;

- Ttabmuna «Ilepronuueckas cucrema xumudeckux sneMeHToB J[.M. MenaeneeBa»

- Tabnuia «PacTBOPUMOCTb KUCJIOT, OCHOBAaHHMM, COJIeH B BOJIE»

- CTEHJBI,

- IUIaKaThl.

TexHudeckue cpeacTra 00ydeHus:

— Hoyroyk

— IIpoekrop

— DkpaH

O6opynoBanue nabopaTopuu U pabodrx MecT JabopaTopuu:

— JlaGoparopnas nocyzaa

— XUMHYECKHE PEAKTUBBI

— TexHuueckue BeChl
Pa3zHoBechI
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— ItatuB nabopaTopHbI PU3HMUECKUN

— Kowmmnext «llIkonpHas xumMudeckas 1adb0paTopus»
— CnupToBKa

— IIpoOupku

— IlIratuB muis mpoOUpPOK

— Ilumnerku (B acCOPTUMEHTE)

— KonGw1 B (accopTumenTe)

3.2. UudopmanuonHoe odecnevyenne 00yueHust
PexomMenayemMble HCTOYHHKH

OCHOBHBIC HCTOYHUKH

JJist ¢cTy1eHTOB:
. I'abpuensa  O.C., OctpoymoB WN.I'. Xumusa: yueOHUK UIsI CTYJIEHTOB
npo(hecCHOHANIBHBIX 00pa30BaTENbHBIX OpraHU3allMii, OCBaUBAIOUINX Mpodeccun u
cneumanpHoctu CI1O. — M., 2019
. I'abpuensa O.C., OctpoymoB WN.I'. Xumusi s npodeccuit U crnenuaibHOCTEH
€CTECTBEHHO-HAYYHOr0 Npouis: Y4eOHUK ISl CTYACHTOB NIPO(EeCCHOHATIBHBIX
o0Opa3oBaTeNbHBIX OpraHu3alui, ocBauBaroux npodeccun u cnenuansHoctu CIIO.
- M., 2019
. I'abpuensn O.C. u gp. Xwumws. Ilpaktukym: yueO. mocobue nisi CTYIEHTOB
po(ecCUOHANIBHBIX 00pa30BaTENbHBIX OPraHU3AlMM, OCBauBalOIMX Npodeccuu u
cneumanpHocTu CI10. —M., 2019
. I'abpuensn O.C.u ap. Xumus: nocodbue ans noaroroBku k EI'D: yueb.mocobue s
CTYJEHTOB MpO(dEeCcCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3alMid, OCBAaUBAIOIIMX
npodeccun u cneunansaoctu CI1O. — M., 2019
. I'abpuensu O.C., JIpicoa I'.I". Xumusi. TecTsl, 3a1a4u 1 yripaxkHeHus: yae0.mocodue
JUISL CTYAIGHTOB NPO(EeCCUOHAIBHBIX 00pa30BaTEIbHBIX OPraHNU3alINA,0CBAaUBAIOLIIX
npodeccun u cnenuansaoctu CIT1O. — M., 2019
. Epoxun FO.M., KoBameBa WN.b. Xumusa mis npodeccuit u crnerumanbHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAy4yHOro mpoduieil: yuyeOHUK sl CTYJEHTOB
podecCHOHANIbHBIX 00pa30BaTEbHBIX OpraHU3aINi, OCBaUBAIONIUX Mpodeccuu u
cnenmagpHocT CI10.— M., 2017

Jloist mpenogaBareJiei

. 06 oOpazoBanuu B Poccuiickoit denepanuu: denep. 3aKkoH ot
29.12.2012 Ne 273-@03 (B pea. @enepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®@3, ot 03.02.2014 No 11-®3, ot 03.02.2014 Ne 15-@3, or
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ uzm.,
BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-®3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)
. IIpuka3z MunuctepcTBa o6pazoBanus u Hayku PO ot 31 nexadps 2015 . N 1578 "O
BHECCHMHM W3MEHCHUN B (eaepalibHbIi TOCYAapCTBEHHBI 00pa30BaTEIbHBIN
CTaHJIapT CPeIHEro 001Iero 00pa3oBaHus, yTBEPkKACHHbIN MpukazoM MuHHCTEpCTBA
oOpazoBanust u Hayku Poccuiickoit @enepaunu ot 17 mas 2012 r. N413"
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Nk wDE

[IpumepHasi ocHOBHasi oOpa3oBaTenbHas TMporpaMma CpeaHero  OOIIero
oOpazoBaHus, OJ00peHHass  penieHueM ¢eaepaIbHOro y4eOHO-METOIUYECKOTro
oObeauHeHus 1o 001eMy oopazoBanuto (mpoTokoii oT 28 utoHs 2016 r. Ne 2/16-3).
CnaaxoB u ap. XuMus 11 Tpoeccuil U CrenuaibHOCTeH TEXHUYECKOTo Mpoguis
(anmekTpoHHOE npuitokeHue). — M.,2017

NHTEepHET-UCTOYHUKMU:
www. hemi. wallst. ru
www.alhimikov.net
www. chem. msu. su
www.enauki.ru
www. 1september. ru
www. hvsh. ru
ij.ru
www.chemistry-chemists.com

JlonoJHUTeIbHbIE HCTOYHUKHU

JJist cTy/1eHTOB:

Epoxun IO.M., Komanesa W.b. Xumus nns npodeccuili U crenuanibHOCTEH
TEXHUYECKOTO NMpOoQuiis. DIEKTPOHHBIN y4eOHO-METOANYECKUN KoMIuieke. — M.,
2016.
CnaaxoB C. A., Octpoymos WU.I'., T'abpuensn O.C., JlykpsarnoBa H.H. Xumus mis
npogeccuil ¥ crenruaibHOCTENH TEXHUYECKOTO MPOPuiis. DIEKTPOHHOE MPHUIIOKEHNE
(37eKTpOHHOE yueOHOE U3/IaHKE) IS CTY. YUPEKIACHUM cpell. mpod. oOpa3oBaHus.
— M., 2015.
[abpuensn O.C. Xumusi: opran.xumus: y4ue6. mis 10 i oOmeobpasosar.
yupexzaeHui ¢ yrinyo:n. uzydenuem xumuu / O.C. I'adbpuensa, U.I'. Octpoymos, A.A.
Kapioa — M., 2015.
INabpuensn O.C. Xumus. 10 knacc. ba3oBelil ypoBeHb: yueb./js1 001ieoopa3oBar.
VYupexnenuit. — M., 2015
lNabpuensn  O.C. Xumms 11 xmace. IlpodunbHbil  ypoBeHB:  yueO.mJis
obmeo6pazosar. yupexaennit / O.C. I'abpuensu, I'.I'. JIsicoBa. — M., 2015.
[abpuensn  O.C. Xumms 10 «macc. [lpoduibHblA  ypoBeHB:  yueO.mus
obmeoo6pazosar. Yupexaenuii / O.C. I'abpuensu, ®.H. Mackaes, C.1O. [Tonomapes,
B.W. Tepenun. — M., 2015.
[Mabpuensa O.C. Xumus. 11 xnacc. ba3oBwiii ypoBeHb: yue0.1yis 001meodpa3oBar.
Yupexaenuit. — M. 2015

Jois npenogaBareJien
[Tucemo [lemapTamenTa rocyaapCTBEHHOUW MOJUTUKH B cpepe MOAroTOBKH pabodmx
kazpoB u 110 Munobpuayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenaanuu no
OpraHM3alK TOMYyYeHHUsl CpeaHEro o0Iero oOpa3oBaHHs B MpeneiaXx OCBOCHUS
o0pazoBaTeIbLHBIX POrpaMM CpeHero MpodeCcCHOHAILHOTO 00pa3oBaHus Ha Oaze
OCHOBHOTO 00miero o0Opa3oBaHMsi C€ ydeToM TpeboBaHUM  (enepaibHBIX
rOCyJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB W MOTydaeMO MpOQecCHu HIn
CIEIUAIBHOCTH CPeTHETO MPO(PEeCCHOHATEHOTO 00pa30BaHUS.

[Ma6puensa O.C., JlpicoBa I'.I'. Xumus: kHUTa I TIpenoaBaresis: y4ded.-MeTo/.
mocooue. — M., 2014.
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3. T'abpuensu O.C. u ap. Xumus 11 npodeccuid U CrnenuarTbHOCTEH TEXHUYECKOTO
npodust (ANEKTPOHHOE MPHIIOKEHUE).

4. Tabpuensn O.C., OctpoymoB WN.I'., Beeaenckas A.I'. OOuiast Xumus B TecTax,
3a/1avax u ynpaxHeHusx. — M., 2014

5. Tl'abpuensu O.C., OctpoymoB W.I'., OctpoymoBa E.E. Opranuyeckas Xumusi B
TecTax, 3a/lauax u ynpaxHeHusx. — M., 2015.

6. I'abpuensn O.C. O6mas xumus: yue6.m1st 11 k1. oOmeo6pa3oBar. yupexaeHui ¢
yray6n. uzydenuem xumuu / O.C. IN'abpuensan, W.I'. Octpoymos, C.H. ConoBbes,
®.H. Mackaes — M., 2014.

4, H.]'IaHl/IpyeMl)Ie pe3yJabTAaTbl 0OCBOCHUS yqeﬁﬂoro npeamerTa

B pesynbrare u3yueHusi yueOHOro mpeamera «XUMHs OOy4YaroUIUiics JOHKEH
00J1a/1aTh CJIEIYIOIIUMH PE3yIbTaTaMU:

JIMYHOCTHBIE:

- poccuiicKasi TpaxJaHCKash WIACHTUYHOCTh, MAaTPHUOTHU3M, YBAXKEHHUE K CBOEMY
HapoJay, YyBCTBO OTBETCTBEHHOCTH Iepen PoauHON, TOpaocTh 3a CBOM Kpaid, CBOIO
PonuHy, mponuioe W HacToflllee MHOTOHAIIMOHANBHOTO Hapoja Poccum, yBakeHHE
roCyapCTBEHHBIX CUMBOJIOB (Tep0, duiar, THMH);

- TpaKJaHCKas MO3UIHMS KaK aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCHICKOIO
00111eCTBa, OCO3HAIONIETO CBOM KOHCTUTYILIMOHHBIC MpaBa U 00SI3aHHOCTH, YBaXaroIIETO
3aKOH U MTPaBOIOPSA0K, 001a1at0IEr0 YyBCTBOM COOCTBEHHOI'O JOCTOUHCTBA, OCOZHAHHO
MPUHUMAIOIIETO TPAIUIIMOHHBIC HAIIMOHAJILHBIC U OOIIEUEIOBEYECKIE TYMaHUCTUYECKUE
U JIEMOKpPATUUECKUE [IEHHOCTH;

- TOTOBHOCTb K ClIyKeHUt0 OTeuecTBY, €ro 3alure;

-c(hOpMUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU W OOIIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha AUAJIOre KYJIbTYp, a TAKKE
pasnmuyHbIX ¢GopM  OOIIECTBEHHOTO CO3HAHHWSA, OCO3HAaHME CBOETO MeECTa B
MOJIMKYJIBTYPHOM MUDE;

- c(hopMUPOBAHHOCTH OCHOB CAaMOPA3BUTHUSI U CAMOBOCIHUTAHUS B COOTBETCTBHUH C
00111e4eI0BEUECKIUMH [IEHHOCTSMU U HJleajlaMU TPaXKJIaHCKOTO OOIIEeCTBAa; TOTOBHOCTh U
CITOCOOHOCTH K CaMOCTOSTEIIBHOM, TBOPYECKOM M OTBETCTBCHHOM JICSITCIHHOCTH;

- TOJIEPAHTHOE CO3HAHHWE W TMOBEACHUE B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH U
CITIOCOOHOCTh BECTH JTUAJIOT C APYTMMU JIIOJABMHU, HOCTUTATh B HEM B3aMMONOHUMAHMS,
HAaXOJWTh OOIMME TIeIM W COTPYAHUYATh IS HX JIOCTHIXKEHMs, CIOCOOHOCTH
MPOTUBOCTOSTh UCOJIOTHH IKCTPEMHU3Ma, HAlIMOHAIM3MA, KCEHO(POOUH, TUCKPUMHUHALIUN
M0 COIUAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM U JPYTUM
HETaTUBHBIM COLIMAIBLHBIM SIBJICHUSIM;

- HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMHM, JETHbMH MJIAJIIETO BO3paCTa,
B3POCJILIMUA B 00pa30BaTeNIbHOM, OOIIECTBEHHO TMOJIE3HOM, yueOHO-UCCIIEI0BATEIIbCKOMH,
MPOEKTHOMW U JPYTUX BUJIAX AESATEIbHOCTH;

- HPAaBCTBEHHOE CO3HAHME U TOBEJCHUE HA OCHOBE YCBOCHHS OOIIECYEIIOBEUECKUX
IICHHOCTEH;

- TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA
MPOTSHKEHUU BCEH )KM3HU; CO3HATEIPHOE OTHOIIIEHUE K HETPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBHIO YCIICTITHOM Mpo(dheCCHOHATBHON 1 00IIECTBEHHOU eI TeIbHOCTH;
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- ACTETHMYECKOE OTHOIIEHHE K MHUpY, BKJIIOYas 3CTETUKY ObITa, HAYyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHUH;

- IPUHATUE U pealn3alusl LIEHHOCTEH 370pOBOro U 6e3omacHoro odpasa *KU3HH,
noTpeOHOCTh B (U3MYECKOM CAaMOCOBEPIICHCTBOBAHWUHU, 3aHATUSIX  CIIOPTUBHO-
03/IOPOBUTEIBHOM  JIEATENIbHOCTBIO, HENPUSATHE BPEIHBIX MPUBBIUEK: KypeHUS,
yHOTPEeOJICHHSI aJIKOTO0JIsl, HAPKOTUKOB;

- OepexHoe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOUIICHHE K (DHU3HMUEeCKOMYy U
NICUXOJIOTUYECKOMY 3JI0pPOBbIO, KaK COOCTBEHHOMY, TaK M APYIMX JIIOJIEH, yMEHUE
OKa3bIBaTh MEPBYIO TOMOIIIb;

- OCO3HAHHBIM BBIOOP Oyaymied mnpodeccnd W BO3MOXHOCTEH peanu3anuu
COOCTBEHHBIX KU3HECHHBIX TUTAHOB; OTHOIICHUE K MPO(dEeCCUOHATBLHOM IS TEIIbHOCTH KaK
BO3MOXKHOCTH YYacTHsl B PEIICHUM JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MTPOOJIEM;

- c()OPMHUPOBAHHOCTH DKOJIOTHYECKOTO MBINIJICHUSI, TOHUMAaHUE BIUSHUSA
COLMAJIbHO-PKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHOM U COLIMAIBHOUN CPENbL;
PUOOPETEHHE OIbITa KOJIOTO-HAMIPABICHHON JIEATEIbHOCTH;

- OTBETCTBEHHOE OTHOLIEHUE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHSATHUS
LIEHHOCTEH CEMEUHOM KU3HMU.

MeranpeamerHsbie:

- YMEHHE CaMOCTOSITEJIbHO OINpPENENATh LEIU AEATENbHOCTH U COCTABJIATH IUIAHBI
NEeATEIbHOCTH; CaMOCTOSATEIbHO OCYUIECTBIISITh, KOHTPOJIUPOBATH M KOPPEKTHUPOBATH
JEATEIIbHOCTh; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI MJI TOCTUXKEHUS MOCTABICHHBIX
1enel U peanu3aluu IIaHOB IeSITEIbHOCTH; BEIOMPATh YCIICIIHBIC CTPATErHH B PA3JIMUHBIX
CUTYyaIUsX;

- YMEHHE NPOIYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBATH B MPOLECCE COBMECTHOM
NEATEeIbHOCTH, YYUTHIBATH MO3UIUU APYTUX YYACTHUKOB JESITEIBHOCTH, 3(P(HEKTUBHO
paspeniaTh KOHMIUKTHI;

- BJIaJICTh HaBBIKAMHU TO3HABATENILHOMN, Y4E€OHO-HCCIEIOBATEIbCKON M MPOESKTHOU
NEeSATEIbHOCTH, HAaBBIKAMHU paspelnieHus MpoljieM; CIMOCOOHOCTh M TOTOBHOCTh K
CaMOCTOAITEJIbHOMY TOHCKY METOJIOB pEIICHHUS] MPAKTUYECKUX 3aJay, NPUMEHEHUE
pa3IMYHBIX METOAOB MO3HAHHS;

- TOTOBHOCTH U CLIOCOOHOCTH K CAMOCTOSTEIHbHON HH(DOPMAITMOHHO-TT03HABATEILHON
NEATEIIbHOCTH, BIaJ€HNE HAaBbIKAMU MOJYyUYCHUST HEOOX0AMMOM nH(popMaIlu U3 cioBapei
pa3HBIX THUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(POPMAIINH,
KPUTHYECKH OIIEHUBATh U UHTEPIPETUPOBATH UHGOPMAIIHIO, MOTYyUYaeMYI0 U3 Pa3InUHbBIX
HMCTOYHUKOB,

- yYMEHHE WUCIOJb30BaTh CPEJACTBA WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
texHonorui (manee - WKT) B pemieHUM KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U
OpraHM3allMOHHBIX 3aJad C COOJIoJIeHMeM TpeOOBaHUM AIPrOHOMHUKH, TEXHHUKHU
0€30MacHOCTH, TUTHEHBI, PECypCOCOEPEKECHMs, TMPABOBBIX M ITHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

- YMEHHE OMPENeIATh Ha3HauYeHNE U (QYHKIIMH PA3IUIHBIX COITUATBHBIX UHCTUTYTOB;

- YMEHHUE CaMOCTOSITEJIbHO OLICHUBAaTh W IMPUHUMATh PEIICHUS, ONPEIECISIONINe
CTpaTEruIo MOBEACHUS, C YUETOM Ipa’KJaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

- BJIQJICHUE SI3bIKOBBIMU CPEJCTBAMMU - YMEHHUE SICHO, JOTUYHO U TOYHO U3JIaraTh CBOIO
TOUYKY 3pEHHMSI, UCTIOIb30BATh aJIEKBATHBIC S3bIKOBBIE CPECTBA;
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- BJIaACTh HaBBbIKaMU MMO3HABATEIbHOU pe(i)JICKCI/II/I KaK OCO3HaHHsA COBCPIIACMBIX
HCﬁCTBHﬁ N MBICIIMTCIIBHBIX IMPOLECCOB, UX PE3YJILTATOB U OCHOBaHI/Iﬁ, rpaHun CBOCTO
3HAaHUA 1 HC3HAHHWA, HOBBIX IIO3HABATCIIbHBIX 3aa4 U CPCACTB UX JOCTHIKCHUAI.

IIpeamerHble:

— c(OpPMHUPOBAHHOCTh MPEJCTABICHUN O MECTE XMMUU B COBPEMEHHOM Hay4YHOMU
KapTUHE MUPa; TOHUMAHKUE POJIU XUMUU B (GOPMUPOBAHUU KPYro3opa U (PyHKITMOHATILHON
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS TPAKTUUECKUX 3a]1ay4;

— BIIQJICHUE OCHOBOIMOJIATAIOIIUMU XUMHUYECKUMHU TOHATUSIMU, TEOPHUSIMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUUYECKON TEPMHUHOJIOTHEIN

1 CUMBOJIMKOM;

— BJIaACHHUC OCHOBHBIMHU MCTOJaMM HAYYHOI'O IIO3HAHHUS, HCIIOJbB3YyCMBIMU B
XUMUHN: Ha6JIIOI[eHI/IeM, OIIMCAaHHUEM, HN3MCPCHUCM, OKCIICPUMCHTOM, YMCHHC
06pa6aTBIBaTB, O0OBSICHATH pPE3ysibTaTbl IMPOBCACHHLIX OIIBITOB W JACJIATb BBIBOIbBI;
TOTOBHOCTh M CITOCOOHOCTB IMPUMCHATb MCTOABI ITIO3HAHUA IIPHU PCIICHUN IIPAKTHYCCKHUX

3aj1a4;

— c(hopMUPOBAaHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIC OIEHKU U MPOU3BOIUTH
pacyeTsl o XUMHUYECKUM (OpMYJIaM U YPaBHEHUSM;
— BIIaJICHUE TIpaBUJIaMHU TEXHUKU O€30MaCHOCTHU MPHU UCTIOJIb30BAHUU XUMUYECKUX

BCIIIECTB;

— c(OpMUPOBAHHOCTHL COOCTBEHHOW TMO3UIIMU MO OTHOIIEHHUIO K XUMHUYECKOU
uH(popMaIu, mojiydaeMoi U3 pa3HbIX UCTOYHUKOB.
B npouecce ocBoeHus TpeaMeETa y CTYACHTOB A0JIKHBI (DOPMUPOBATHCS 001IIUE

komnerenuuu (OK).
OcBoeHue  coaepkaHuss  y4eOHOTO

npeamMeTa  «XUMHsS» — 00ecleyuBaeT

dbopMupoBaHUE€ W PpPa3BUTHE YHHUBEPCAJIbHBIX YYEOHBIX JCHUCTBUM B KOHTEKCTE

MIPEEMCTBEHHOCTH (DOPMUPOBAHMS OOIIUX KOMITCTCHITUH.

Buab! yHuBepcaabHbIX
Y4eOHBIX J1eiicTBUit

O01mme KOMNETEHITUU
(B coorBercTBUM ¢ PT'OC CIIO
Mo CHeNHAJTbHOCTH
33.02.01 ®dapmanusn)

PeryasituBHbie

CaMocTosiTelbHOE  M3Y4YEHHE  JOINOJIHUTEIbHBIX
MHOCTPAHHBIX SA3BIKOB; CAMOCTOSITEJIbHOE OCBOCHHE
rJIaB, pasfeNoB M TeM YUYeOHBIX JUCIUIUINH;
CaMOCTOSITENIbHOE ~ OOy4YeHMEe Ha  3a0YHBIX H
JUCTaHIIMOHHBIX Kypcax; CaMOCTOATEIILHOE
OIpeJIeIeHue TEMBbI MPOEKTa, METOAOB M CHOCOOOB
€ro peanusanuu, HCTOYHUKOB pecypcoB,
HE0OXO0IMMBIX JUTS peanu3anuu MIPOEKTA;
CaMOCTOATENIBHOE B3aUMOJCHCTBUE C MCTOYHHKAMU
pecypcoB:  MH(MOPMAIIMOHHBIMM  HWCTOYHUKAMU,
dbonamu, MIPEACTABUTEISIMU MEIULIUHCKUX
OpraHu3alyi U T.II.; CAMOCTOSTEJIBHOE YIIPaBJICHUE
pecypcaMu, B TOM 4YHCIIE HEMaTepUaJIbHBIMY;
NPE3CHTAIMsI PE3yJIbTAaTOB TPOEKTHON paboThl Ha

PAa3JIMUHBIX 3TallaxX €€ pCaii3alluu.

OK 01. Bsibuparh cmocoObl pemieHus 3amay
po¢eCCHOHAIBHON NEeSITeTbHOCTH,
MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. OcymecTBiaiarh NOUCK, aHalu3 ©
MHTEpHpeTanno nHpopMaluy, He0OX0TUMOMN IS
BBITIOJTHCHUS 3ama4 npo¢eCcCHOHATBHON
JIESATENBHOCTH;

OK 03. [IlnanupoBaTh M  peanu30BBIBATh
coOcTBeHHOE MPOJPECCHOHAIBHOE W IJUYHOCTHOE
pa3BUTHE;

OK 04. Paborath B KOJ/UIEKTHBE H KOMAaHJIE,
3¢ (PEeKTUBHO B3aWMOJCHCTBOBATh C KOJIJIETaMH,
PYKOBOJCTBOM, KJIMEHTAMHU;

OK 06. IIposBiATh rpaXkaaHCKO-NATPUOTUYECKYIO

MIO3HUIIHIO, JIE€MOHCTPHPOBATH OCO3HaHHOE
HIOBEJICHUE Ha OCHOBE TpaJUIIAOHHBIX
0O0IIIeYeNIOBEYECKNX  ILIEHHOCTEH,  NPHUMEHATh

CTaHAapThl aHTUKOPPYIMIUOHHOTO OBEICHUS;
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OK 07. ConeiicTBOBAaTh COXPAHEHUIO OKPYKAIOIIEH
cpenpl, pecypcocOepexeHmIo, 3¢ heKTUBHO
JIEUCTBOBATh B YPE3BbIUYAMHBIX CUTYALIHSX;

OK 09. MHcnonw3oBarh  HH(OpPMAIIMOHHBIE
TEXHOJIOTUH B MPO(PECCUOHANBHOMN 1eATeIbHOCTH.

KommyHukaTuBHbIe

CaMoCTOSATENPHO CTAaBUTh LIEIM KOMMYHHUKAIIHH,
BBIOMpATh MapTHEPOB U CIOCOO MOBEJCHUS BO BpEMs
KOMMYHHUKAIUH, OCBOCHHE KYJIbTYPHBIX u
COLIMAJIbHBIX HOPM OOIIEHUs C MPeACTaBUTEISIMU
Pa3NIUYHBIX COOOIIECTB, y4yacTHE B BOJOHTEPCKOM
NBUKEHUM, IJJAHUPOBAHUE U  OCYIIECTBIEHUE
COTPYJHMYECTBA C IIPENOJABATENIEM, KOJUIETAMH M
CBEPCTHUKAMHU; IIOCTaHOBKA BOIIPOCOB -
WHUIMATUBHOE COTPYAHHYECTBO B TOUCKE U cOope
uHpopMaluy;  y4eT  MO3UIUMU  COOECeTHHKA;
paspelieHne KOH(JIUKTOB; yIpaBiICHUE MOBEICHUEM
MalHUEHTa,  KOHTPOJIb, KOPPEKLHMs, OLEHKA €ro
JCWCTBUM; YMEHUE C JIOCTAaTOYHOM IIOJHOTOM U
TOYHOCTBIO BbIPaXKaTb CBOU MBICIIM B COOTBETCTBUH C
3aJladaMd U YCIOBUSIMM KOMMYHHUKAlLMM; Iepeaaya
uHbOpMaIMM ¥ OTOOpaXEHHE  MPEIMETHOTO
CoJlepKaHusI.

OK 04. Paborath B KOJ/UIEKTHBE H KOMAaHJE,
3G (}EeKTHBHO B3aMMOJCHCTBOBATh C KOJUICTAMH,
PYKOBOJICTBOM, KJIUEHTAMH;

OK 06. ITposiBIATE IpaXk1aHCKO-IATPUOTHUECKYIO

IIO3UIIMIO, ACMOHCTpHUPOBATH OCO3HaHHOC
IIOBCACHUC Ha OCHOBC TPpaAULUOHHBIX
O6H.[C‘ICJ'IOB€‘ICCKI/IX HeHHOCTeﬁ, IIPUMCHATH

CTaH/IaPTHl AaHTUKOPPYIIIMOHHOTO TTOBEICHUS;
OK 07. ConelicTBOBaTh COXpaHEHUIO OKPYXkKaroLen
cpenpl, pecypcocOepekeHHtIo, 3¢ (heKTHBHO
JIEHCTBOBATH B UPE3BBIYANHBIX CUTYAIHIX;

OK 09. MHcnonw3oBarh  uH(OpPMAITMOHHBIE
TEXHOJIOTHH B IPO(ECCHOHATILHOM JIESITEIIBHOCTH.

Io3HaBaTe/bHbIC

OOBSACHATH SBIEHUS C HAYYHOW TOYKH 3PEHHS,
pazpabaThiBaTh ~ HAyYHOTO-  HCCIIENOBATENbCKHE
paboThHl; UHTEPIPETUPOBATH TMOTYYCHHBIE TAHHBIE U
JI0Ka3aTeJIbCTBA C Pa3HbIX MO3ULIUN U POPMYIHPOBATH
COOTBETCTBYIOIIME  BBIBOJBI,  CaMOCTOSITEIIHLHOE
BBIZICNICHHE U (opMylupoBaHHE Yy4eOHOH 1enu;
MH(OPMALIMOHHBIA TIOWCK; 3HAKOBO-CHMBOJIMYECKUE
NEUCTBUS; CTPYKTYPUPOBAHUE 3HAHUI; TPOU3BOJIBHOE
1 OCO3HAHHOE TMOCTPOEHHE PEUYEBOr0 BBICKA3bIBAHUS
(YCTHO M MHUCBMEHHO); CMBICIIOBOE UTEHHUE TEKCTOB
PAa3JIMYHBIX J>KAaHpPOB; HU3BJICYCHHC I/IH(i)OpMaHI/II/I B
COOTBETCTBUH C ICJIIBKO UYTCHU S

OK 02. OcymecTBasTh TOUCK, aHaIU3 |
MHTEpHpeTanno nHpopMalnnun, HeoOX0IUMOMN IS
BBITIOJIHCHUS 3a/1a4 po¢eCCHOHAIBHON
JeSITebHOCTH;

OK 07. ConelicTBOBaTh COXpPaHEHUIO OKPYKatoIen
cpensl, pecypcocOepexeHuIo, 3¢ heKTUBHO
JIEICTBOBATH B YPE3BBIYAWHBIX CUTYALUAX;

OK 09. MHcnonw3oBath  HMH(OpMAIMOHHBIE
TEXHOJIOTUH B MPO(ECCHOHATLHON JIeATEIbHOCTH.

Pe3yabTaThl 00yuyeHus
(ocBOCHHBIC YMEHHUS1, YCBOCHHbIC 3HAHUSA)

DopMbI U METOBI
KOHTPOJISI M OLICHKHU Pe3yJIbTaTOB
o0yueHust

OcBoeHHBIC yMEHHS

— Ha3bIBaTh: M3YYCHHBLIC BCIICCTBA II0 <<TpPIBHaJIBHOI>'I>> Ui | IPpakKTU4YCCKUX yMeHI/Iﬁ

MEX1YHapOJAHON HOMEHKJIATypam;

OneHka JEMOHCTPALMM CTYIEHTOM

Pemenwue 3aganuii B TeCTOBO#M opme.
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JInuHOCTHBIE OK O0lI.

JInunocTHOE  camoomnpenenenue; pasButHe  SI- | IPOMECCHOHAIBHOMN
IMPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. OcyuiecTBiasiTh TOUCK, aHAIU3

KOHICIIIHNH, CMBICH006p3,30BaHI/IC, MOTHBAILIMA,
HPaBCTBCHHO-3TUYCCKOC OLICHUBAHMUC.

Bri6upats cmocoObl pemieHus 3aaad
ACATCIIbHOCTH,

MHTEPIIpETAlMI0 UHPOPMAIIH, HEOOXOAUMON AJist
BBITIOJTHCHHUSI 3a1a4 npodeccnoHaTBEHOMI
JIeSITEIbHOCTH;

OK 03. [IInanupoBaTb U  pealiu30BbIBATh
coOCTBEHHOE MPO(ECCHOHAIBHOE M JUYHOCTHOE
pa3BUTHE;

OK 06. IIposBnsTe rpaxaaHCKO-NaTPUOTHYECKYIO
MIO3HIIHIO, JI€MOHCTPUPOBATH OCO3HAaHHOE
MOBE/ICHHE Ha OCHOBE TpaIULIHOHHBIX
O0IIeYeNIOBEYECKUX  IIEHHOCTEH,  NPUMEHATH
CTaHAapThl aHTUKOPPYIIIUOHHOTO TOBE/ICHUS;

— OIPpCACIIATh:

BaAJICHTHOCTH CTEIICHb okucieHus | Pemenue 3amay.

XUMHYECKHX DJIEMEHTOB, THI XUMHUYECKOW CBS3H B
COEIMHEHUSX, 3apsA] MOHA, MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, TUI KPUCTAININYECKON PEIIETKU, XapaKTep CPEIb
B BOJHBIX pAacTBOpPax, OKHUCIUTEIb U BOCCTAHOBUTEID,
HAIpaBJICHUE CMEIIEHUS pPaBHOBECHS TOJ BIHMSHHUEM
pa3nuuHbIX  (AKTOpPOB,  HM30MEpbl U TOMOJIOIH,
OPUHAJISKHOCTh  BEIIECTB K  pa3HBIM  KJlaccam
HEOPraHMYECKUX U OPraHMYECKHUX COETUHEHMS; XapakKTep
B3aMMHOTI'O BJIMSHMS aTOMOB B MOJIEKYJIaX, THUIIBI PEAKIIUH B
HEOPraHWYECKON U OPraHNYeCKON XUMUH;
XapaKTepH30BaTh: S-, P-, d-3JEMEHTHI 10 UX MMOJOKEHHIO B
[Tepuonuueckoit cucreme JI.MI. MenneneeBa; obuue
XUMHYECKHE CBOICTBa METANIOB, HEMETANIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKUX W OPraHMYECKUX COCOUHEHMU
(YTJIeBOJIOPOJIOB),  CIIHPTOB,  (DEHOJOB,  AJIBJIETHIOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, aMHUHOB, aMHUHOKHCIOT H
YTJIEBOJIOB);

OOBSICHATB: 3aBUCUMOCTh CBOMCTB XMMHUYECKOTO 3JIE€MEHTa
U 00Opa3oBaHHBIX MM BELIECTB OT IMOJOXEHHUS B
ITepuoanueckoit cucreme .M. MenaeneeBa; 3aBUCUMOCTh
CBOMCTB HEOPraHMYECKHMX BEIIECTB OT HX COCTaBa H
CTpPOEHHS, NPUPOJY XHMMHUYECKOH CBSA3M, 3aBUCHMOCTb
CKOPOCTH XMMHUYECKOH peakiuy OT pa3iuyHbIX (pakTopos,
peaKkuMOHHON CMIOCOOHOCTH OPTraHUYECKUX COEAMHEHUN OT
CTPOEHUS MOJIEKYJI;

BBIMOJIHATh XUMUYECKHUM SKCIIEPUMEHT 1O PACIIO3HABAHUIO
BaXHEMIINX HEOPraHWYECKMX M OPraHMYECKUX BEIIECTB,
MOJIyYEHUIO KOHKPETHBIX BEIIECTB, OTHOCAMIMXCA K
M3YYEHHBIM KJIacCaM COEIMHEHUN;

— MPOBOAUTH pacyeTsl MO XHUMUYECKUM (GopMynaM U

YPAaBHEHUSIM PEaKIIMii;
- OCYLUECTBIISITH CAMOCTOSITENBHBIN TOMCK XUMUYECKOU
WH(pOpPMAIUY C UCTIOJIH30BAHUEM PA3TUIHBIX HCTOYHUKOB

OueHka U OOCYXKJIE€HHE OTBETOB Ha
3aHSATUH

AHanu3 BBITIOTHCHUS 3aaHUNA IS
CaMOCTOSITEIIbHOU Pa0OTHI.

3amuTa pedeparos.
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(cTipaBOUYHBIX, HAYYHBIX M HAYYHO-TIOMYJISPHBIX U3AaHUM,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTEpHETA);
--HUCIO0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU AJ11 00paboTKU
U Tepeiayd XMMUYeCKOi HH(OpMau 1 ee mpeCTaBICHUs
B pa3IMYHBIX opMax.

YcBoeHHbBIE 3HAHMSA:

— pOJb XMMHHM B €CTECTBO3HAHUHU, €€ CBS3b C JPYrUMU
€CTECTBEHHBIMH  HayKaMH,  3HAa4€HHME B  JKU3HHU
COBPEMEHHOT'0 00IIeCTBa;

— BaKHEHIIME XMMUYECKUE TOHATHUS: BEILIECTBA, XUMUYECKUN
3JIEMEHT, aTOM, MOJIEKYJa, Macca aTOMOB M MOJIEKYJI, UOH,
paaMKa, aJsIoTPOINs, HyKJIUAbl U U30TOIIbI, aTOMHBIE S-, P-
, d-opouTanu, XUMUYECKast CBA3b,
JIEKTPOOTPULIATEIBHOCTD, BaJICHTHOCTb, CTENEHb
OKHUCJICHUA, THOpHAn3aus opOuTanei, mpoCTPaHCTBEHHOE
CTPOCHHE MOJIEKYJ, MOJIb, MOJISIpHAsT Macca, MOJISIPHBIN
00BeM Tra3000pa3HbIX BEIIECTB, BEUIECTBA MOJEKYISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS, KOMIUIEKCHBIE COETUHEHUS,
JUCIIEPCHBIE CHUCTEMBHI, VCTUHHBIE pacTBOPBI,
AJIEKTPOJIMTUYECKAsT JAMCCOLMALMS, KUCIOTHO-OCHOBHBIE
peakuuy B BOAHBIX pAcTBOPAX, TUIAPOJIU3, OKUCICHHEH
BOCCTAHOBJIEHHME, DJIEKTPOJIU3, CKOPOCTh XHMHUYECKOU
peaKkuu, MEXaHU3M PEaKIMH, KaTallu3, TerIoBoi dddexT
peakuuu, SHTaIbIUS, TEMJIoTa OOpa30BaHMs, SHTPOIHUS,
XMMHUYECKOE  paBHOBECHE, KOHCTAHTa  pPaBHOBECHS,
YIJIEPOJHBIN CKeJeT, (YHKIMOHATbHAS TPYIIIa, TOMOJIOTHS,
CTPYKTypHas " IIPOCTPAHCTBEHHAS U30MEpUs,
UHAYKTUBHBIH M Me30MepHbIH 3 (EeKThl, 3IeKTpodu,
HYKJICO()1JI, OCHOBHBIE TUIIbI PEAKIIUI B HEOPraHUUYECKOU U
OPraHU4YeCKON XUMHH;

— OCHOBHBIE 3aKOHBl XHMHH: 3aKOH COXPAaHEHHUS MaccChl
BEUIECTB, 3aKOH  IIOCTOSIHCTBA  COCTaBa  BELIECTB,
ITepuonnueckunii 3axkon .M. MenneneeBa, 3akoH ['ecca,
3aK0OH ABOrazpo;

— OCHOBHBIE TE€OPUU XUMHH; CTPOCHHE aTOMa, XUMHUYECKOU
CBS3M, DJEKTPOJIMTUYECKON AMCCOIMAlMM, KHCIOT H
OCHOBaHUM, CTPOEHHS OPraHUYECKUX M HEOPTaHUYECKUX
COeIUMHEHUIN (BKJIIOYash CTEPEOXHUMHIO), XUMHYECKYIO
KMHETUKY U XUMHUYECKYIO TEPMOJUHAMUKY;

— KJaccu(PUKAMI0 U HOMEHKJIATypy HEOpraHMYecKuX U
OPraHUYEeCKUX COCTMHEHUH;

— MPHUPOJHBIE HCTOYHHUKH YIJIEBOJOPOJOB M CIIOCOOBI HX
nepepadoTKu;

— BEIIECTBA UM MaTepuaibl, MUPOKO HCIOJIb3yEMBIE B
IPAaKTHKE: OCHOBHbIE METaJUIbl U CIUIaBbl, rpaduT, KBapIl,
MHUHepaJIbHble yIOOpeHHs, MUHEpalIbHbIe U OPraHUYECKue
KHUCJTIOTBI, IIEJIOYM, aMMHaK, YIJIEBOAOPOIbl, (eHo,
QHWIMH, METaHOJ, 3TaHOJI, 3TUJICHIJIMKOJIb, TJIULEPHUH,
dbopMmanberua, aneTaabAaeru, aleToH, TIK03a, caxaposa,
Kpaxmai, KJIETYaTKa, aMUHOKHCIIOTHI, 6enKkwu,
UCKYCCTBEHHbIE BOJIOKHA, Kay4dyKH, IJJACTMACChI, XHPBI,
MBUIA ¥ MOIOIIIME CPENICTBA.

Pemenwue 3aganwii B TECTOBOM opme.
Pemenue 3agau.

OueHka u 00CYyXXJ€HHUE OTBETOB Ha
3aHSATUH

AHanu3 BBHITIOTHEHUS 3aaHUNA IS
CaMOCTOSITEIILHOW Pa0OTHI.

3amuTa pedeparos.

IIpenmeTHbIe

OneHka JEMOHCTPALMM CTYIEHTOM
MIPAKTUYECKUX YMEHUMN.
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—c(opMHpPOBAaHHOCTH MPEJICTaBICHUI O MECTe XUMHUU B
COBPEMEHHON HAY4YHON KapTUHE MUpa; MOHUMAaHHUE POJIU
XUMUAU B (DOPMHUPOBAHMM KPYro3opa M (HYHKIHOHAIEHOU
IPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHHs] IPAaKTUYECKUX 3a]1aY;
—BJIaJICHUE OCHOBOIIOJIATAIOLIMMHU XUMHAYECKUMU
MOHATUSIMH, TEOPUSMH, 3aKOHAMU M 3aKOHOMEPHOCTSIMU;
YBEPEHHOE INOJIb30BAaHUE XUMHYECKOM TEPMHUHOJIOTHEN H
CHMBOJIMKOM;

-BJIQJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO ITO3HAHMUSA,
UCIOJIb3YEMbIMU B XHMHUHU: HAOIIOJEHUEM, OIHCAHUEM,
U3MEpEeHUEM, DHKCIEPUMEHTOM; YMEHHE 0o0pabaTbIBaTh,
OOBSCHATH PE3YyIbTAaThl MPOBEACHHBIX OMNBITOB U JeNaTh
BBIBOJIbl; TOTOBHOCTh M CHOCOOHOCTH NPHUMEHSTH METOIbI
MO3HAHUS MPU PELICHUH MTPAKTUYECKUX 3a/1a4;
—c(OpPMHUPOBAHHOCTh YMEHHs JaBaTh KOJMYECTBEHHBIC
OLICHKH U IIPOU3BOJIUTH PACUEThI IO XUMUYECKUM (popMyIam
Y YPaBHEHUSIM;

—BIIAJICHHUE TPaBHJIAMU TEXHUKU
WCTIOJIb30BAHUU XUMHUECKUX BEIIECTB;

0€30I1aCHOCTH IIpu

—c(hOPMHUPOBAHHOCTb COOCTBEHHOM MO3MLMU 110 OTHOIIEHHUIO
IIOJIy4aeMOM M3  pa3HbIX

K XUMHYECKOW uH(pOpMaNuy,
HCTOYHHKOB.

Pemenue 3ananuii B TecToBOM (hopMme.
Pemenue 3amau.

Onenka u 0o0CyXJeHHE OTBETOB Ha
3aHIATHU

AHany3 BBIIOJMHEHUS 3aJaHUN I
CaMOCTOSITENTbHOU PaOOTHI.
3amura pedepaTos.
O6cyxnenue  rpada
CTPYKTYPBI TEMBI
KonTposib © oOuLEHKa pPE3YIbTATOB
OCBOGHUS TpPEAMETa OCYILIECTBISETCS
MpenoiaBaTesieM B nporecce
IpOBEJCHUSI KOMOMHHUPOBAHHBIX H
1a00paTOPHO-TIPAK-TUICCKUX 3aHATHH,
IPU BBINOJIHEHUH TPOBEPOUHBIX padoT,
NPy pELICHWM 3a]ay, 3aJaHuil B
TECTOBOM (hopMe, B MPOLIECCE 3AIIUTHI
pedepara, BBITIOJTHCHUS
WHAMBUIYaAJIbHBIX 3aJJaHUI

JIOTUYECKOH

o1




Pacnpenesienue yueOHbIX 4acoB 1o ¢popmaM 3aHATHI
Ha 2021 — 2022 y4eOHbIii rog

CnenunanabHocts ®apmanus (0a3oBasi MOAT0TOBKA

¢ peasmzaumeit ®I'OC cpeanero o61ero oopazosanus B npeaeaax [IICC3)

Y4eOHblii npeameT « XUMHUS»

Kypc-1
1 cemecTp
Ilepeuens KOMOUHUPOBAHHBIX 3AHAMUIL
Ne Kou-Bo
HanmeHnoBaHue TeMbl KOMOMHMPOBAHHOIO 3AHATHS
n/n 4acoB
1. Beenenune. Xumus — Hayka o BemiectBax. KoJIM4eCTBEHHbIE OTHONIEHUS B XUMUU. 2
2. OcHoBHbIe 3aK0HBI XUMUH. [ToHsTHE 10T, 2
3. Crpoenue aroma. CTpoeHHE SIEKTPOHHBIX O0OJOYEK aToMOB 1-4 mepuooB. 2
OcHOBHOE U BO30YXJIEHHOE COCTOSIHUE aTOMOB.
4, Ilepnonnueckuii 3akoH W Ilepuogudeckas cucTeMa XUMHUYECKHX 3JIEMEHTOB 2
JI.1.MeHneneena.
S. Tunel xumuueckoi cBsizu. CTpoeHUE BEIIECTBRA. 2
6. Knaccugukanus xumudeckux peaxiuii. CKOpOCTh peakiuy, €¢ 3aBUCUMOCTh OT 2
pa3anuHbIX (aKTOpOB. XMMHYECKOE paBHOBECHE.
7. TennoBoii 9 (heKT XUMUIECKUX PeaKITHid. 2
8. OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. DIEKTPOXUMUYECKUE TPOLIECCHI. 2
DIIEKTPOIIH3.
0. Knaccudukanus M HOMEHKJIATypa HEOPraHMYECKHUX BEIIeCTB. XHMHUYECKUE 2
CBOICTBA MPOCTHIX BEHICCTB — METAJUIOB M HEMETAIIOB. Bogopo.
10. | Oxcugpl. JleTyune BoJIOpOAHBIE COSAMHEHHS] HEMETAJIOB. 2
11. | I'mapokcuapl: KUCIOTHI, OCHOBaHUS. AMQOTEpHbIE T'HJIPOKCHIBI. 2
12. | Conu. Kommiekcuele conu. ['eHeTnyeckas CBS3b MEXKAY KIACCaMH. 2
13. | Hucnepcubie cuctembl. Boma. Mctunnbie pactBopsl. PactBopumocts. CriocoObl 2
BBIPXCHHS KOHIICHTPAIIMHA PACTBOPOB
14. | BomopoaHblii moKa3aTellb. DJIEKTPOIUTUYECKAS AUCCOIHAINS JJEKTPOIUTOB B 2
BOJIHBIX PacTBOpax.
15. | Peakuuu HOHHOTO OOMEHA. 2
16. | 'maponm3 coneid. 2
17. | Ulenoynsle U MENOYHO3EMETbHBIE METAILIIBI. 2
18. | AroMHHWMIA U €TO COCIMHCHHUS. 2
19. | CgoiicTBa coequHEHHH yriiepoaa W KpeMHus. Heopranumyeckre W opraHuvecKue 2
MOJINMEPBHI.
20. | CpoticTBa a30T1a, hocdopa ¥ UX COCTUHCHHIA. 2
21. | CBoiicTBa KMCIOPOJa, CEphl U MX COEAUHEHHH. 2
22. | CpoiicTBa TaJOTCHOB U UX COCJIMHCHUM. 2
23. | CpoiicTBa COeIMHEHHI MEJIH, IMHKA, XpOMa, Kele3a. 2
Bcero 46
Ilepeuens nabopamopro-npakmuuecKux 3aHAmMul
Ne Kou-Bo
HaumeHoBaHue TeMbl J1a00PATOPHO- MPAKTUYECKOT0 3aHATHUS
n/n 4acoB
1. | BeramciaeHus ¢ NCIOJIb30BAHUEM TTOHSITHIA «KOJMYECTBO BEIIECTBAY, (OIS 2
2 N3ydenne 3aKkOHOMEPHOCTEH U3MEHEHHSI CBOWCTB JIEMEHTOB U UX COSAMHEHUN 2
T10 TePUOJIaM U TPYIITIaM.
3 Brruncnenuss u3MeHEHHsI CKOPOCTH PEAKIIMi MPU U3MEHEHUH KOHIIEHTPAllUU 2
" | pearupyromux BEeIIECTB U TEMIIEPATYPBHI.
4. | VI3yueHne OKHCIUTENLHBIX CBOMCTB MEpMaHTaHaTa KajJus B Pa3IMYHBIX Cpe/iax. 2




5. | U3ydenwue peakiuii 00pa3oBaHusl KOMIUIEKCHBIX cOeTMHEHUH. 3ydenne 2
XMMHYECKHUX CBOMCTB OCHOBAHUM.
6. OrnpezeneHne KaueCTBEHHOTO COocTaBa cojiei. [ uaponus comeil. 2
7. | AuddepeHnupoBaHHbIHA 3a4eT. 2
Bcero 14
Hroro 3a | cemecTp 60
2 cemecTp
Ilepeuens KOMOUHUPOBAHHBIX 3AHAMUIL
Ne Ne Koa-Bo
HaumeHoBaHHe TeMbl KOMOMHHUPOBAHHOIO 3AHATHS
n/n n/n 4acoB
24. 1. [Tpenmet opranuveckoit XuMuu. Teopusi CTPOCHUS OPraHUYECKUX COSTMHEHUI 5
A.M.bytneposa.
25. 2. Knaccudukanmst 1 HOMEHKJIATypa OPraHMYeCKUX COSAMHEHUM. 2
26. 3. CoBpeMeHHbIE TIPEJCTABICHUS O XHUMHUYECKOM CTPOCHHUU OpPraHMYECKUX 2
coeMHEeHUH. Buibl nzoMepun.
27, 4. Knaccugukanus peakiyii B OpraHn4eckoil XUMHH. 2
28. 5. [IpenenbHbIE YTIeBOAOPOIbI. AJIKAHBI. 2
29. 6. L{uKI0aIKaHbI. 2
30. 7. HenpenenpHble yriieBogopoIbl. AJTKEHBI. 2
31. 8. AJIKagveHsl. 2
32. Q. AJIKVHBI. 2
33. 10. | Apenbl. OCOOEHHOCTH XUMUYECKHX CBOICTB rOMOJIOTOB O€H30JIa. 2
34. 11. | McToyHMKH yrII€eBOAOPOJIOB: HEPTH, a3, yrojb. 2
35. 12. | Kucnoponconepkame opranudeckue coeaunenus. Cruptel.  [Ipocteie 2
3(upsI.
36. 13. | MHOroaToOMHBIE CIIUPTHI. 2
37. 14. | ®eHoNBL 2
38. 15. | Anpnerunbl. KeToHsI. 2
39. 16. | Kapb6oHOBbIE KMCIOTHI. 2
40. 17. | Cnoxusie 3¢upsl. XKupsl. 2
41. 18. | YraeBonbl. MoHOCaxapubl. 2
42. 19. | Jlucaxapunsl. 2
43. 20. | INoymcaxapumpl. 2
44, 21. | AsoTconepskaliie opraHu4ecKre CoeIMHeHNs. AMUHBIL. 2
45. 22. | AMUHOKHCIIOTBI. 2
46. 23. | benku. 2
47. 24. | Hyxneunossie kucnotsl. Ctpoenne JJHK u PHK. 2
48. 25. | buonornyecku akTUBHBIE COENMHEHU. 2
Bcero 50
Ilepeuens nabopamopro-npaKmuuecKux 3aHamuil
Ne Ne Koa-Bo
HaunmeHoBaHHe TeMbI J1a00PATOPHO - MPAKTHYECKOTO 3aHATHS
n/n n/n 4acoB
8. 1. | 3oMmepust 1 HOMEHKIIATypa yTriIeBOI0PO/IOB. 2
Q. 2. | Pemenwe 3a/1a4 Ha BBIBOJT XUMHYECKHX (DOPMYIIL. 2
10. 3 CaoiicTBa TBEPIBIX Hap?.(l)I/IHOB. Brruncnenus no xumudeckum Gopmyrnam u 2
110 YPABHCHHSIM PEAKITHH.
11, 4 CaoiicTBa aTHIIeHA. 3yuenue cBoicTB nonuMepoB. PacueTsl Macchl BEIIECTB 2
Wi 00beMa rasa 1o u3BeCTHOMY KOJIMYECTBY BEIIECTBA, Macce, 00bEMY.
12. 5. | M3y4yenue coiicTB OeH3ona. Pacuer 00beMHBIX J10JIeii ra30B B CMECSIX. 2




13. 6. | KauecTBeHHBIC peaKIuu CIUPTOB.
14, 7 DeHOJIbI. Bmtfncneﬁne MacChl PaCTBOPEHHOIO BEILECTBA, COAEPHKALLErocs B 2
oIpesieIEHHONM Macce pacTBOpa C U3BECTHOW MacCOBOM JOJIEH.
15. 8. | M3y4yeHne BOCCTAHOBUTEIHHBIX CBOWCTB aJIbJICTHIOB. 2
16. 9 N3ydeHue CBOMCTB YKCYCHOM KHCIOTHI. PacdeT 1o ypaBHEHMSIM peaKIHil 2
MIPOTEKAIOIIUX B PACTBOPE.
17 10. Cnoxnsie 3¢upsl. Kupel. Pacyer mo ypaBHEHHSM peakinuii C HU30BITKOM 2
OJIHOTO U3 UCXOHBIX BEIIECTB.
VYraeBozsl. Pacuer MaccoBoil nim 00beMHOMN JTOJTU BBIX0/1a MTPOAYKTA PEAKIINU 2
18. 11. | or Teopernuecku BO3MOXXHOro. M3yueHue CBOWCTB TOJUMEpPOB U
CUHTETHYECKUX BOJIOKOH.
19. 12. | OGo01eHme Mo MaTepuanty, U3y4eHHOMY BO BTOPOM CEMECTpe 2
Bcero 26
Hroro 3a II cemecTp 68
Hroro no npeamery 128

3aBeyrONINi OT/IEJICHUEM

nonpohecCHOHaTBLHOM MOATOTOBKH

H.N. IloxecoBmkoBa




IHpuiaoxenue 1

K pabouel mporpaMme y4eOHOro npeamMera

I[InanupoBanue yueOHBIX 3aHATHI € UCIOJIb30BAHHEM AKTUBHBIX H HHTEPAKTHBHBIX
¢opm 1 MeTO10B 00yUeHHSI

HaumeHoBaHue pa3jaesia

AKTHBHBIE H MHTEPAKTUBHbIE
(¢opMbI 1 MeTOABI 00YUYeHUS

Koasbl
(popmMupyembIX
KOMIIeTeHI NI

Pasnen 1. OcHOBHEBIE
OHSTHS U 3aKOHBI XUMHU

KomMmOuHupoBanHOE 3aHsATHE
DJIEKTPOHHBIE CPE/ICTBA OOYUCHUS
KomMmmbroTepHbIe TEXHOJIOTHH
[IpakTuueckue 3aHATUS
NudopmarmonHo-
KOMMYHUKAIIMOHHbBIE METO b
00yueHuUsI

OK 1,0K?2

Pa3nen 2. O0mas u
HEOPTraHWYECKask XUMUS

KomOunupoBaHHoe 3aHsITHE
Pabota ¢ uHpopManmoOHHBIMU
pecypcaMu
NudopmanmonHo-
KOMMYHUKAITUOHHBIE METO/IbI
oOy4eHHs

[IpakTrueckue 3aHATHS
HrpoBeie MeTo bl
[TpoGnemHoe o0yueHue

OK 1, OK 4,
OK 7,0K 9

Paznen 3. Oprannueckas
XUMUS

KomOunupoBaHHoe 3aHsATHE
PaboTa ¢ undopmMarinoHHBIMH
pecypcamu
NudopmanmonHo-
KOMMYHHUKAIIHOHHBIE METO/IbI
oOy4eHus

[IpakTrueckue 3aHATHS
Hrposeie meToabl
ITpoGnemHoe 0OyueHue

OK 1, OK 3,
OK 4, OK 6




JIucT akryanu3zanuu padode nporpamMmmabl

Hara ®UO u nognucsy JInNA,
AKTyaJTu3anuu Pe3ysibTaThl aKTyaau3anuu OTBETCTBEHHOIO 32
AKTYAJIU3ALHIO
5.07.2019 Pabouas nporpamma npuBejieHa B Ocsukuna H.B.

cooTBeTCTBHE ¢ TpeOoBaHusMu [lopsaka
HaIMCaHus paboyux MporpaMmm
(mo6asnens [Ipunoxenue 1 u muct
aKTyaau3aluu)

30.06.2021 PaGouast nmporpamma npuBezeHa B 3apaxeBckas NL.A.
COOTBETCTBHE C PEKOMECHTyEMbIM
mabI0HOM pabouell POrpaMmbl
y4eOHOTrOo MpeaMeTa




