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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 obpazoBanusi «XUMHUsS» HA MPOPMIHPHOM YPOBHE B Mpejenax
IporpaMmbl MOATOTOBKK cnenuaiucToB cpeaHero 3eHa (manee I[IIICC3) cpennero
poecCHOoHaTEHOTO 00pa30BaHUs C YIETOM MPOUIIS MOIyIaeMOoro mMpodecCHoHaTEHOTO
oOpazoBaHMs.

Pabouas mporpamma coctaBieHa st OYHON (OPMBI 00yUCHHUS

1.2. Copep:kanue NporpaMMbl HANIPABJIEHO HA JOCTHKEHHE CIeXYIOIIMX 1eJIeii:

JINYHOCTHBIE Pe3y/bTAThI OCBOCHHUSI OCHOBHON 00pa30BaTe/IbHOHM NMPOTrpPaMMbI
AOJIZKHBI OTPAXKATh:

— YYBCTBO TOPJIOCTM M YBAXEHUS K HUCTOPUM U JIOCTUKEHUSIM OTECYECTBEHHOM
XUMUYECKOM HAyKW; XHMMHYECKH TPaMOTHOE T[IOBeJleHHEe B MPOQeCcCHOHATBHON
NESATEILHOCTH M B OBITY TIPU OOpaIIeHUH C XMMHUYECKUMHU BEIIECTBAMHU, MaTepHalaMH 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 JOCTUKEHHUS COBPEMEHHONM XHUMHYECKOM HaykKu U
XUMHUYECKUX TEXHOJIOTUH JIJIsl TOBBIIIEHUS] COOCTBEHHOT'O MHTEJUICKTYJIbHOTO PAa3BUTHUS B
BBIOpaHHOM TPO(PEeCCHOHATBHOM eI TeIbHOCTH;

— POCCHICKYIO0 Tpa)XAaHCKYI0 HIEHTUYHOCTb, MAaTPUOTU3M, YBAKEHUE K CBOEMY
HapoAy, YyBCTBAa OTBETCTBEHHOCTH Niepe] PoauHoOM, TOpA0CTH 3a CBOM Kpau, CBOXO Poauny,
NpOIIOE W  HACTOSIIEE  MHOTOHAIIMOHAIBHOTO  Hapoaa Poccuu,  yBakeHHE
roCyapCTBEHHBIX CUMBOJIOB (Tep0, duiar, THMH);

— TPaXJAHCKYI0 MO3UIUI0 KaK aKTUBHOIO W OTBETCTBEHHOT'O WJIEHA POCCUHCKOIO
oOlIecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE IIPaBa M O0SI3aHHOCTH, YBaXKAIOLIETO
3aKOH M MPaBONOPSAOK, 00JIaJat0IIero 4yBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO
NPUHUMAIOLIETO TPAJAUIIMOHHbBIE HAIMOHAJIbHBIE U OOLIEYEIOBEYECKUE TYMaHUCTHYECKUE
U JIGMOKPAaTHUYECKHUE LICHHOCTH;

— 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
pa3nuyHbIX (OpM 00IIECTBEHHOIO CO3HAHUSI, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM
MUDE;

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

— HaBBIKM COTPYJHHUYECTBA CO CBEPCTHHKAaMH, JETbMHM MJIAJIIIETO BO3pacCTa,
B3pOCIBIMA B 00pa30BaTeNIbHOM, OOIIECTBEHHO TMOJIE3HOW, Y4eOHO-HCCIEI0BATEIBCKOM,
MIPOEKTHOW U APYTUX BUJAX AECATEIbHOCTH;



— HPABCTBEHHOE CO3HAHUE U TOBEJIEHWE HAa OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX
LICHHOCTEH;

— T'OTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHMIO, B TOM YHCJIE caMOO0pa30BaHHUIO, Ha
MPOTSKEHUU BCEH JKU3HM; CO3HATEILHOE OTHOLIEHUE K HEMPEPHIBHOMY 00pa30BaHMIO KaK
YCIJIOBUIO YCIIEITHOM MpodhecCuOHATBHOM U 0011IEeCTBEHHON JEATENbHOCTH;

— OepexHOe, OTBETCTBEHHOEC U KOMIIETEHTHOE OTHOIIEHHE K (HU3UYECKOMY H
TICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK W JPYTUX JIOACH, yMEHHUE
OKa3bIBaTh MEPBYIO TOMOIIIb;

— OCO3HaHHBIA BBIOOp Oyaymieil mnpodeccuu U BO3MOXKHOCTEM peanu3aiuu
COOCTBEHHBIX KMU3HCHHBIX TUIAHOB; OTHOIICHHE K TPO(ECCHOHATBLHOM JCSITEIIBHOCTH KaK
BO3MOXKHOCTH YYacTHS B pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIeHAITMOHATBHBIX TPOOIIEM;

— c(hopMUPOBAHHOCTH FKOJIOTUIECKOTO MBINIJICHUS, TOHUMAHHUSI BIUSHUS COITMATLHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE TMPUPOJHOM H COLUUAIBHOW  CpE.bl;
MPUOOPETEHHE OIbITa KOJIOTO-HAMIPABICHHOM JIEATEITLHOCTH.

MeTanpeaMeTHble  pe3yJbTAaThl OCBOEHHSI OCHOBHOW  00pa3oBaTeIbLHOM
NMPOrpaMMbl JI0JZKHbI OTPAKATh:

— HCMOJIb30BAHUE PA3JIMYHBIX BUIOB MO3HABATEIBHON NESITEIBHOCTH M OCHOBHBIX
WHTEJUICKTYaJIbHBIX onepalnii (MOCTaHOBKH 3a7a4u, GOpMYIUPOBAHMS TUTIOTE3, aHATIU3A U
CUHTE3a, CPaBHEHUS, 0000IIECHHUS, CUCTEMATHU3alliH, BISBICHUS IPUUYUHHO-CIIEJICTBEHHBIX
CBSI3€M, IMOUCKA aHAJOTOB, (POPMYJIUPOBAHUS BBIBOJAOB) MJi PEUICHUS] TMOCTABICHHOMN
3a/laud, TMPUMEHEHHWE OCHOBHBIX METOJIOB TO3HaHMS (HAOMIOJEHUS, HAYYHOTO
HKCTIEPUMEHTA) U U3YUYCHHUS PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U MPOLIECCOB, C
KOTOPBIMH BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATLCA B podeccuoHanbHol cdepe;

— UCIOJIb30BaHUE PA3JIMYHBIX UCTOYHUKOB ISl TOTYYEHUS] XUMUUYECKOM nHpopmariuu,
YMEHHUE OLICHUTh €€ JOCTOBEPHOCTh ISl JIOCTHXKEHHS XOPOIIUX pe3yJbTaTOB B
npodeccruoHansHo chepe;

— YMEHHUE CAMOCTOSITEIbHO ONPENEIIATh LEIU IEATEIIbHOCTH U COCTABIISITh IIaHbI
NEATEeIIbHOCTH; CaMOCTOSITENIbBHO OCYIIECTBIIATh, KOHTPOJHMPOBATH U KOPPEKTUPOBATH
NEATEIIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI NIl IOCTUKEHHS MTOCTABICHHBIX
1esei U peanu3aliy MIaHOB JIeATeIbHOCTH; BBIOUPATh YCIEITHBIE 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 MO3HABATEILHOM, Y4EOHO-UCCIIEAOBATEILCKOM U MPOCKTHOM
NEATEeIbHOCTH, HaBBIKAMHU pa3pelieHusi MpoOieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHHUS TMPAKTUYECKUX 3a7ad, MNPUMEHEHHUIO
Pa3IMYHBIX METOOB MO3HAHMUS;

— FOTOBHOCTH M CIIOCOOHOCTh K CAMOCTOSITEIbHOM HH(POPMAIIMOHHO-TIO3HABATEIHLHOM
NeSATEeTLHOCTH, BJIaJICHUE HABBIKAMU MOJTYUYEHUs HEOOX0UMOM nH(MOpMAIUU U3 CIoBapen
pa3HbIX THUIIOB, YMEHHE OPHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HWH(POpPMAIIUH,
KPUTUYECKU OTICHUBATh M UHTEPIPETUPOBATH WH(OPMAITHIO, TIOTyYaeMyI0 U3 Pa3TMIHBIX
HMCTOYHUKOB;

— YMEHHE WCIOJIb30BaTh CPEACTBA HWH(OOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX

6



texHosorui (ganee - WKT) B pemieHur KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U
OpraHU3alMOHHBIX 3aJlad ¢ COOJIoJeHueM TpeOOBaHMNA DSPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PECypcOCOEpEeKeHMs, MPABOBBIX M ATHYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€301aCHOCTH;

— yMEHUE ONpeeisaTh Ha3HauUeHNEe U (QYHKIUU PA3TIMYHBIX COLIMAIbHBIX HHCTUTYTOB;

— YMEHHE CaMOCTOSTEIIbHO OLCHHMBAaTh W TNPUHUMATh PELICHUS, OINPEIACIAIOIINE
CTPATEruIO IMOBENECHUS, C YUETOM IPaKIaHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

— BJIAJICHHE A3BIKOBBIMH CPEJCTBAMU - YMEHHE SCHO, JIOTUYHO ¥ TOYHO HU3J1araTb CBOXO
TOYKY 3PEHHsI, UCIIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BIIQJICHUE HABBIKAMU MO3HABATEIHHOM PEQIEKCHH KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, T'PAHMI] CBOETO
3HAHUS U HE3HAHWsI, HOBBIX ITO3HABATEIIBHBIX 33/1a4 U CPEACTB UX JOCTHKECHUS.

N3yuenne npeameTHoi odactu " Xumus'" J0JKHO 00eCIeYUTh:

— c(opMHpPOBAaHHOCTH MPEICTABICHUM O MECTE XMMHUU B COBPEMEHHOM Hay4yHOU
KapTUHE MUPA; TOHUMAHUE POJIU XUMHUH B (HOPMUPOBAHUH KPYro30pa U (PYHKITMOHAILHON
I'PaMOTHOCTH Y€JIOBEKA ISl PEIICHUs IPAKTUYECKUX 3a/1a4;

— BJIQJICHUE OCHOBONOJIATAIOIIMMU XUMUYECKUMU MTOHITUAMU, TEOPUAMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMM;  YBEPEHHOE  IIOJb30BAaHUE XMMHUYECKOW TEPMHUHOJIOTHEH U
CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMH METOJIAMHM HAYYHOT'O MO3HAHHUSI, UCIOJIB3YEMBIMU B XUMUHU:
HaOJIOZICHUEM, ONMCAaHUEM, HW3MEPEHHEM, OHKCIIEPUMEHTOM; YyMEHuEe o0padaThiBaTh,
OOBACHATH pE3yJbTaThl NPOBEICHHBIX OMNBITOB W JedaTb BBIBOJABI; TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSTh METO/IbI IO3HAHUS MPU PEIICHUH MPAKTHYECKUX 3aa4

— c(OPMHUPOBAHHOCTh YMEHHS [aBaTh KOJWYECTBEHHBIE OLEHKH W TPOU3BOJIUTH
pacyeTsl 0 XUMHUYECKUM (POPMYJIaM U YPaBHEHUSM;

— BJIQJICHUE MPAaBWIAMH TEXHUKH O€30MacCHOCTH NPH HMCHOJb30BAHUM XMUMHYECKUX
BEUIeCTB; C(HOPMHUPOBAHHOCTh COOCTBEHHON MMO3UIMU IO OTHOIIEHUIO K XHMHYECKOM
uH(bOpMaIuu, MOTy4aeMOr U3 Pa3HbIX HCTOYHUKOB.

[IpeameTHbIe pe3ynbTaThl WM3Y4YeHUs MpeaMeTHON obnactu "Xumus" BKIIOYAOT
MPEIMETHBIC PE3YJIbTAThl U3YUCHUS yUEOHBIX MTPEIMETOB:

"Xumus" (yrayOJeHHBIM YpOBEHB) - TpeOOoBaHUS K MPEIMETHBIM pe3yJbTaTaM
OCBOCHHMS 0a30BOTO Kypca XUMHUU JAOJKHBI OTPAKATH:

— c(hopMHUPOBAHHOCTH CUCTEMBI 3HAHUM 00 OOIIMX XMMHUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSX;

— cOpMHUPOBAHHOCTh YMEHHH WCCIICIOBATh CBOWCTBA HCOPTaHUYECKUX M
OpPTraHUYECKUX BEIIECTB, OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECCKUX PEaKIIUH,
MIPOTHO3UPOBATh BO3MOKHOCTD UX OCYIIICCTBIICHHUS;

— BJIQJICHUE YMCHHUSMH BBIJIBUTATh TUITOTE3bl HA OCHOBE 3HAHHWM O COCTaBE, CTPOCHHH
BCIIECTBA M OCHOBHBIX XHMHYECKHUX 3aKOHAX, MPOBEPSITh HUX IKCIECPUMEHTAIHHO,
dbopMyIupys 11eTh UCCIIeTI0BAHMS,

— BIIQJICHUE METOJIaMHU CAMOCTOSITEJILHOTO TIJIAHUPOBAHMS M POBEACHUS XUMHYECKUX
DKCIICPUMEHTOB ¢ COOJIFOZCHUEM TIpaBmyl Oe30macHOM paboThl ¢ BEIISCTBAMH U
1abopaTopHbIM 000pymOBaHHEeM; C(HOPMHUPOBAHHOCTh YMEHHUH OIMMCAHUS, aHAIN3a H
OIIEHKH JIOCTOBEPHOCTH MOJIYUYEHHOTO pe3yJibTaTa;

7



— c(opMUPOBAHHOCTh YMEHUH MPOrHO3UPOBATH, AHAJIU3UPOBATH M OLIEHUBATH C
MO3ULMNA HKOJIOTMYECKO Oe30MacHOCTU TOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOM
NesTEIbHOCTH YEJI0BEKa, CBA3aHHOM ¢ rnepepaboTKON BEIECTB.

B pe3yabTare 0ocBOeHMS NMpeAMeTa CTYACHT J0JIKEH 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 pe3yabTare ocBOeHMS MpeMeTa CTYAeHT J0JI7KEH 3HATh:

— pOJib XMMHUHU B €CTECTBO3HAHUM, €€ CBA3b C JIPYTMMU €CTECTBEHHBIMH HAyKaMH,
3HAYEHHE B )KU3HU COBPEMEHHOIO 00IIECTBA;

— XUMUYECKHE TOHSTHS: BEIIECTBA, XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKyJa, Macca
aTOMOB ¥ MOJIEKYJI, UOH, PaJHKall, aJUIOTPOIHUs, HYKIIUABl U U30TOIbI, aTOMHBIC S-, P-, d-
opOuTany, XUMHUYECKas CBSA3b, DIJIEKTPOOTPULATEIBLHOCTh, BAJEHTHOCTh, CTENEHb
OKHUCJICHUS, TMOpuanu3anusi opOuTalieid, MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ, MOJIb,
MOJISIpHasi Macca, MOJISIPHBIN 00beM ra3000pa3HbIX BELIECTB, BEIIECTBA MOJIEKYJISPHOTO U
HEMOJIEKYJIIPHOTO  CTPOEHHUS, KOMIUIEKCHBIE COEAMHEHMS, JUCIEPCHBIE CHUCTEMBI,
VCTUHHBIE PACTBOPBI, JEKTPOJUTHYECKAS TUCCOLUALMS, KUCIOTHO-OCHOBHBIE PEAKLIUU B
BOJHBIX pAacTBOpax, TMAPOJIU3, OKHCIECHHE W BOCCTAHOBJIIEHUE, 3JEKTPOJIU3, CKOPOCTh
XUMHUYECKOM peaklMHd, MEXaHW3M peakluu, KaTalu3, TeIioBo 3ddext peakuuu,
SHTANBIUS, TEIUIOTa OOpa30BaHUs, HSHTPOMNHS, XMMHYECKOE paBHOBECHE, KOHCTaHTa
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paBHOBECHS, YIJIEPOJHBIN CKeleT, (yHKIIMOHAIbHAS TPYIIa, TOMOJIOTHS, CTPYKTypHas 1
MPOCTPAHCTBEHHAs HW30MEpHs, WHIYKTUBHBIMN W Me30MepHBIM 3(hPeKkThl, 31eKTpodu,
HYKJIeO()HJI, OCHOBHBIE THIIBI PEaKIIMi B HEOPTaHUUECKON U OpraHUYeCKON XUMUH;

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

—OCHOBHBIE  TEOpPUM  XUMHUHU;, CTPOCHHE  aTOMa, XHUMHUYECKOW  CBS3H,
ANEKTPOJIMTUYECKOM JUCCOIMAIIMUA, KHUCIOT M OCHOBAHUM, CTPOEHUSI OPTaHUYECKUX U
HEOPTaHUYECKUX COCAUMHEHUN (BKJIIOYAsi CTEPECOXMMHIO), XUMHUYECKYI0 KHHETHKY H
XUMHUYECKYIO0 TEPMOJUHAMUKY;

— KJ1acCU(DUKAII0 1 HOMEHKJIATYPY HEOPTaHUIECKUX U OPTAaHUYECKUX COCTMHCHUH;

— MPUPOJHBIE HICTOYHUKHU YTIEBOAOPOIOB U CIIOCOOBI UX MEPEPAOOTKH;

— BEIIECTBA U MaTEpPHUabl, IUPOKO UCIOIB3YEMbIC B TPAKTUKE: OCHOBHBIE METAJLIIbI
W CIUIaBbl, rpaduT, KBapll, MUHEPAIbHBIC YIOOpECHHS, MUHEpPAJIbHBIC U OPraHUYCCKHE
KHCJIOTBHI, IIEJ0YHM, aMMHAaK, YIJIEBOAOPOAbI, (EHOJ, aHWIMH, METaHOJ, H3TaHOJI,
ATUJICHTIJIMKOJb, TJWIEPUH, (OpMalbJCTHI, alleTaIbJICTHI, alleTOH, TJIF0KO03a, caxaposa,
KpaxMaJl, KJeT4yaTKa, aMHHOKHCJIOTBI, O€JIKHM, HCKYCCTBEHHBIE BOJIOKHA, Kay4yKH,
IJIACTMACCHI, )KUPBI, MbLJIa ¥ MOIOIIHE CPEIICTBA.

B pesynbrare ocBoeHus mnpeaMera y Oyayliero MEIUWLIUHCKOro J1abopaTopHOro
TEXHUKA JOJDKHBI (POPMUPOBATHCS CIEAYIOIIME 00IHe KOMIIETeHIMH, BKIIIOYAIONINE B
ce0s1 cnocoOHOCTH (110 0a30BOM MOJATOTOBKE):

OK 1. IToHuMaTh CylIHOCTb U COLMATIbHYIO 3HAYMMOCTh CBOEH Oy ny1iei npodeccun,
IIPOSIBIIATH K HEM YCTOMYMBBIN MHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO AESATEIBHOCTb, BEIOMPATh TUIIOBBIE METO/IbI
U CrnocoObl BBIMOJHEHUS MNPO(EeCCHUOHANBHBIX 3a7ad, OLIEHMBATh WX BBINOJIHEHUE U
Ka4eCcTBO.

OK 4. Ocy1iecTBisaTh MOUCK, aHAIW3 U OIIEHKY WH(MOpMaIuu, HeoOX0IUMON ISt
IIOCTAHOBKHU M pellieHus: NpodecCUOHAIbHBIX 3a/1a4, TPO(HEeCCHOHATBHOTO U JINYHOCTHOTO
pa3BUTHSL.

OK 10. BepexHO OTHOCUTHCS K HMCTOPUYECKOMY HACIEIUIO U KYJIbTYPHBIM
TpaJHMLMAM HapOJa, yBaKaTh COLUAIbHBIC, KYJIbTYPHBIE U PEIUTHO3HBIC PA3ITUYHSL.

OK 11. BbITh TOTOBBIM OpaTh Ha ce0sl HDAaBCTBEHHbIE 00A3aTENBCTBA IO OTHOILICHHUIO
K MIPUPOJIE, OOIIECTBY U YEIOBEKY.

N3yuyenue naHHOM TMCUUILIMHEI IBIIsIeTCA 023011, HA KOTOpPOU OyayT (hOPMHUPOBATHCS
cienyroue NpodeccuoHaabHble KOMIIETEHIIMM, COOTBETCTBYIOIIME OCHOBHOMY BUIY
po(ecCUOHANBbHOMN eI TeIbHOCTH:

5.2.1. IIpoBenenne npopuIaKTUYECKUX MEPOTIPUATHUH.

IIK 1.2. [IpoBOANTH CAHUTAPHO-TUTUEHUYECKOE BOCIIUTAHNE HACEIICHHUS.

5.2.3. OkazaHue [0OBpa4eOHON MEIUITMHCKOW TIOMOINA TPU HEOTIOKHBIX U
IKCTPEMAJIBHBIX COCTOSHHSIX.

[IK 3.2. YyacTBOBaTh B OKa3aHUM MEIUIIMHCKOMW MOMOILM MNPH YpPE3BbIYANHBIX
CUTyaILHUsX.

[IK 3.3. B3zaumogeiicTBoBaTh ¢ ujJeHaMH NPOPECCHOHATBHOW OpHUragsl Hu
J0OPOBOJILHBIMU MIOMOIIIHUKAMHU B YCIIOBUSIX UYPE3BbIUAHHBIX CUTYAIIH.
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1.3. BocnurarejbHbIE eI

N3ydenne yueOHOro npeaMera CnocoOCTBYET BOCIUTAHUIO:

— YyBCTBA COIEPEKUBAHUS, HDOPMUPOBAHHIO UACH MIIIOCEP NS,

— TOJICPAHTHOE CO3HAHUE U MOBEJCHUE B MOJUKYJIHTYPHOM MHUpPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTU JUAJOr C APYTMMH JIIOAbMH, JOCTUraTh B HEM B3aMMOIIOHUMAHUS,
HAXOJUTh OOITUE MEJIN U COTPYTHUYATH JIJIST X JOCTHIKEHUS, CHIOCOOHOCTh MMPOTHBOCTOSTH
UJICOJIOTUN DKCTPEMHU3MA, HAITMOHAIN3MA, KCEHO(HOOMH, TUCKPUMHUHAIIAH 110 COITUATBHBIM,
PEMTHO3HBIM, PAaCOBBIM, HAITMOHAIBHBIM TTPU3HAKAM U JIPYTUM HETATUBHBIM COIMATbHBIM
SIBJIICHSIM;

— OTBETCTBEHHOE OTHOIIICHUE K CO3/IAaHUIO CEMbH HA OCHOBE OCO3HAHHOTO IPUHSATHS
IICHHOCTEM CEeMEHMHOM KU3HU;

— DCTETHUYECKOE OTHOIICHHE K MHUPY, BKIIOYas JCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHUH.

— MPUHATHE U PEeaU3alMIo IIEHHOCTEN 3I0POBOr0 M Oe30macHOro odpasa *KU3HH,
MOTPEOHOCTH B (PU3MYECKOM  CaMOCOBEPIICHCTBOBAHWH, 3aHATHAX  CIOPTHUBHO-
037I0POBUTEIBHON  JICSITCIIBHOCTBIO, HENMPHUATHE BPEAHBIX  TMPUBBIYCK: KypCHUS,
YIOTPEOICHHSI AIKOTOJISI, HAPKOTHUKOB.

Ha wu3yuenue mpeamera «Xumusi» 1o crneruanbHocTr 31.02.03 JlaGopaTopHas
JMarHocTHKa OTBOAUTCS 136 yacoB B COOTBETCTBUU C PA3bSICHEHUSIMH 110 peau3aluu
(denepanbHOrO TOCYJApPCTBEHHOIO OOpPa30BAaTENBHOIO CTaHAApTa CPEIHEro OOLIETo
obpazoBanus (nMpodpuiabHOE 00yUeHNEe).

B npoduibHy0 cOCTaBISIONIYIO BXOJUT MPO(ECCHOHANBHO HAIIPABIEHHOE CO/IEPKAHUE,
HeoOxoanmoe 1yt (GopMUPOBaHUS Y 00yUarOIIUXCs PO(PECCUOHANBHBIX KOMIIETEHIINH.

B nporpamme no npeamery «Xumus», peann3yeMor MPU MOATOTOBKE CTYACHTOB I10
CHEIHUAIBHOCTSIM €CTECTBEHHOHAYYHOTO MPO(UIIs, MPOPHIbHON COCTABIIAIOIIEH SBISIFOTCS
paznensl: «OCHOBHBIE MOHATUA M 3aKOHBI XUMUW», «O01Ias 1 HEOPraHUYECcKask XUMUS,
«OpraHnyueckas XUMHS.

B nporpamme TeopeTHyeCKre CBECHUSI NOMOJIHAIOTCS MMPAKTUYECKUMU 3aHATUSAMH.

IIporpamma cOIEpPKUT TEMATUYECKUM IUIAH, OTPAXKAIOUIUN KOJMYECTBO 4YaCOB,
BBIJICTISIEMOE HA U3yYECHUE NIPEAMETA « XUMHUS.

KoHTpone kauecTBa OCBOEHMS mpenMera «XHMHUS» MPOBOAUTCS B IMPOLECCE
TEKYILEro KOHTPOJISI U IPOMEKYTOYHOM aTTECTALAH.

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

[IpoMexyTouHas aTTecTalus MPOBOAUTCA B GOopMe dK3aMeHa M0 UTOraM HU3ydeHHUs
npeaMera.

[IpomexyTouHas arrectauus B BHJE JK3aMEHa 0 NPEAMETY MPOBOIUTCA 3a CUET
BPEMEHH, OTBEACHHOTO HA €€ OCBOCHHE.

1.4. OO6masi xapakTepuCcTUKA y4e0HOT0 NMpeaMeTa
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Paznen 1. «OCHOBHBIE MOHATHUS U 3aKOHBI XUMHUW.

[TpodunbHas cocTaBnsomas:

CocraB BelecTBa. XMMUYECKHUE FIEMEHThI. ATpEraTHble COCTOSIHUS BEILIECTBA: TBEPIOE
(kpucTaymyeckoe U amopgHOE), KHJKoe U razoodpasHoe. Cmecu BemiecTB. Pazmuuus
MEXy CMECSIMH U XUMHUYECKUMH COE€IUHEHMsIMH. MaccoBas M OOBEMHAsl JOJIH
KOMIIOHEHTOB CMECH.

Paznen 2. «OO6mas u HeopraHudeckasi XuMus».
[TpodunbHas cocTaBusomas:

ITonatne o xummyeckou cBa3u. Konuenrpanwns. KaranmsaTopsl U Karamns: romo- U
TETEPOreHHbIA, KX MeXaHUu3Mbl. DOEpMEHTHI, UX CpPaBHEHHME C HEOPraHU4YECKUMU
KaTaau3aTopaMu. 3HAY€HHE METAJUIOB B MPUPOJIE U KU3HU OpraHU3MOB. Poiib BOJBI Kak
cpenoobpasytoiero BemiectBa kietku. Kommnekcoobpasosanue. [ToHsTHE O AUCTIEPCHBIX
cuctemax. Knaccudukamusi AUCTIEPCHBIX CHCTEM. 3HAUY€HUE JUCIIEPCHBIX CUCTEM B JKUBOM
Y HE)KMBOW NPUPOJIE U NMPAKTHUUECKON )KM3HU 4YeJIOoBeKa. bronornueckue, MEIUIUHCKUE U
TEXHOJOTHMYecKue 30jM. CBepThIBAaHHME KPOBH KaK OMOJIOIMYECKMA CHHEPE3UC, €ro
3Hauenue. llonsarue o pactBopax. CnocoObl BbIpaXEHHUS KOHILIEHTpAalMM pPacTBOPOB.
I'maponn3 xak oOMeHHbIM mpouecc. HeoOpaTuMmplii THAPOIU3 OpPraHUYECKUX U
HEOPTraHWYECKHUX COCIMHEHUHA M €r0 3HAYCHHUE B IIPAKTUYECKON JEATEIBbHOCTH YEJIOBEKA.
['uaponn3 opraHMYECKUX BEIIECTB U €ro OMOJIOTHYECKOE U MPAKTUYECKOE 3HAaUeHUE. A30T
u ¢ocdop B mpupoje, ux buosiornueckas poiab. buosorudeckas pojb rajJoreHoB.

Paznen 3. «Oprannyeckast XUMHUS.
[IpodunbHas cocraBnsromas:

[lonsiTue 00 OpPraHMYECKOM BEUIECTBE M OPraHMYecKOM XUMuHU. DU3HOJOTHYECKOe
nerctBue 3TaHosa. [loHsTue o kapOOHMIBHBIX coequHeHusx. [loHsATHE O KapOOHOBBIX
KUCJIOTax M ux kjaccudukarus. [lonstue o6 yrimeBomax. Knaccudukaius yrieBoJoB.
[TonsiTe 06 aMUHOKHCIIOTaX, UX Kjaccupukanus u ctpoenue. [lonyuyeHrne aMuHOKHUCIIOT,
UX NpUMeHeHue u Ouosnorudeckas GyHkuus. benku. beiaku kak nNpupoaHbIE MOJUMEPBI.
HyxnenHoBble KUCIOTHI Kak MNpUpojaHble noiumepbl. [loHsTue o QepmeHTax Kak o
OMOJIOTUYECKUX KaTaIM3aTopax OeIKOBOM Mpupojibl. 3HaueHue GepMEeHTOB B OMOJIOTUH U
IPUMEHEHUE B NPOMBIINUIEHHOCTH. [loHATHE 0 BuTamumHax. IloHATHE O ropMoOHax Kak
OMOJIOTMUECKH AaKTUBHBIX BEIECTBAX, BBIMOJHAIOMINX HSHAOKPUHHYIO PETYJSLHUIO
KU3HEIEATEIIbHOCTH OPraHU3MOB.

1.5 MecTo yueOHOT0 npeaMeTa B CTPYKTYpe
IIporpaMmmbl NOATOTOBKH CIENMAJTUCTOB CPeIHEr0 3BeHa

VY4eOHbIl mpeaMeT « XUMHUs» U3ydaeTcs B 001eo0pa3oBaTeIbHOM IIUKIIE Y4eOHOTO
laHa OCHOBHOM  mpodecCHOHATbHOW  00pa30BaTENbHOW  MPOTpaMMBbl  CPETHETO
npodeccuoOHaIbHOT0 00pa30BaHusI Ha 0a3€ OCHOBHOIO 00IIIEr0 00pa30BaHUS C MOJyYCHUEM
cpenHero oOuero o0pa3oBaHUsl U OTHOCUTCS K MPO(UIbHBIM MpEeaMETaM IO BbIOOPY U3
00s13aTeNTFHBIX MPEIMETHBIX 00JIaCTEH.

EctecTBeHHOHay4YHBIH | Y4yeOHbIe IPeIMeThI n/n | Uapexkce | Hammenosanue
npopuib npeamera
ba3oBble npeaMeTsl Oo6mme 1 OVJI.01 | Pycckuil s13bIK

2 OV .02 | Jluteparypa
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3 OVY/1.03 | MHOCTpaHHBIN S3BIK
4 OV .04 | MaremaTuka
5 OVY]1.05 | Ucropus
6 OV /.06 | ®usnueckas
KYJIbTYypa
7 OV /.07 | OcHOBBI
0€30MacHOCTH
KU3ZHEJCATCIIbHOCTH
8 OVY/1.08 | ActpoHomust
I[To  BwIOOPY | IlO BBIOOpPY | 9 OV .09 | ®usuka
00s13aTeNBHBIX | 00YYaIOIIETrOCs 10 | OY/.10 | ObmecTBo3HaHHE
JlonomHuTEIBHBIC MPEAMETHBIX 11 | OY/.11 | I'eorpadus
[Ipo¢unbuble obnacrei ITo BeIOOpyY | 12 | OY/.12 | Undopmaruka
IPEAMETHI oOpazoBatenbhoil | 13 | OV/I.13 | Xumus
OpraHu3anuu 14 | OY/.14 | buonorus

1.6. KosinuecTBO 4acoOB HA OCBOCHME
paboueil mporpaMMbl y4eOHOI0 mpeaMera:

MaKCHUMaJIbHOW yueOHO# Harpy3ku oOyuatomerocst — 204 yaca, B TOM 4HCIIE:
— 00sA3aTeNIbHON ayTUTOPHON yueOHOM Harpy3ku oOyuatomierocs — 136 4acos;
— CaMOCTOATENbHOM paboThl 00yJatomerocs — 68 4acos.
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2. TemaTuuyeckuii IVIAH U COAEPKAHUE Y4eOHOT 0 IIpeaMeTa

2.1 TemaTu4eckoe IVIAHUPOBAHHE

HaunmenoBanue pas3iennos (Tem)

Bcero yacos
(maxcumanbHast
yuebHas
Haz2py3Ka)

KonnyecTBO Yacos

OO0si3arenpHas ayAUTOpHas yueOHas Harpy3Ka

CTYJICHTOB

CaMocTosTenpHas
paboTa CTyIeHTOB

Bcero,
4acoB

B T.4.

nabopaTopHoO-

MIPaKTUIECKUC
3aHATHS

B T.4.
JICKIIMOHHBIC
3aHATHUA

Bcero,
4acoB

5 6

Paznen 1.

OcHoOBHbIE NOHATHSA U 3aKOHbI XUMHH
Tema 1.1. XumMusi — HayKa O BEIIECTBAX
Tema 1.2. Ctpoenue atoma

12

Pa3znean 2.

OO01mas u HeopraHu4ecKkass XumMmst

Tema 2.1. [leppoanveckuii 3aKOH U
[Tepuoauyeckas cucreMa XUMHUYECKUX
anemenToB [.M.MeHpaemneena.

Tema 2.2. CTpoeHuUE BelIEeCTBA

Tema 2.3. XuMuueckue peakiuu

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

Tema 2.6. OCHOBHBIE KJIACCHl HEOPTAHHUYECKUX

81

52

40 12

26
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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 yriieBOJOPOABIL.
Tema 3.3. HenpenenbHbie yrieBOIOPOIBI.
Tema 3.4. ApoMatndeckre yriieBog0pOabl
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

111

76

50

26

38

Hroro:

204

136

96

40

68
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2.2. Conep:kaHue y4eOHOro npeamMera « XuMHs»

Haumenosanue
pa3zienoB U TeM

Copepxanue yueOHOro Matepuaia, KOMOMHUPOBAHHbIE U Ja0OPAaTOPHO-
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 aTOMHAsE U MOJIEKyJsipHas Maccel. KonnuecTBo
BEIIECTBA M E€AVHULBI €r0 HW3MEPEHMS: MOJIb, MMOJIb, KMOJb. YHCIo
ABoragpo. MonsipHas macca.

KomOunupoBannoe 3ansitue Ne 2. OcCHOBHbIe 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.

CamocrosiTenbHas paboTa CTyICHTOB.

Pacuer MaccoBoi oM 371eMEHTa B BEIIECTBE.

[ToaroToBka cooOIIEeHUS 110 OJTHON U3 NMPeIOKEHHBIX TeM: «Ilma3zma -
4eTBEPTOE COCTOSIHUE BEIIECTBa», «AMop(dHBIE BeliecTBa B MPHUPOJIE,
TEXHHKE, OBITY).

Tema 1.2.
Crpoenue atoma

KomOunupoBannoe 3ansatue Ne 3. Ctpoenme aroma. Ctpoenue
3JIEKTPOHHBIX 00004ek atomoB 1 — 4 mnepuonoB. OcCHOBHOe M
B0O30Y K/IeHHOe COCTOSIHME aTOMOB.

Copnepxanue yueOHOM nHpopmanmu.

Atom - crnoxHas vactuua. Jloka3zaTeslbcTBa CIOKHOCTH CTPOECHMUS
aToMa:  KaroJHble M  PEHTICHOBCKME  Jyud,  (PoTodddexr,
PaMOaKTUBHOCTb, SJIEKTPOIIH3.

[Tnanerapnast Mmonens atoma . Pesepdopna. Ctpoenue aroma no H.
Bopy. CoBpemeHHbIe ITpeicTaBIeHMs 0 CTpoeHnU aroma. KopryckynsipHo-
BOJIHOBOH yaJIu3M 4acCTHI] MUKPOMUpA.

CocTaB aTOMHOTrO SJpa - HYKJIOHBI: IPOTOHBI U HEUTPOHBI. M30TOIIBI 1
HYKJIUBL. Y CTOMYUBOCTD SJEP.

OnekTpoHHas 000si0uka aToMoB. [loHsATHE 00 37€KTPOHHOM OpOUTaNH
U DJEKTPOHHOM ob6nake. KBaHTOBBIE umclia: TJaBHOE, OpOUTaIbHOE
(mobouyHOE), MarHUTHOE U CHUHOBOE. PacmpeneneHue 3J€KTPOHOB IO
HHEPreTUYECKUM YPOBHSM, MOJYPOBHAM U OpOUTAISIM B COOTBETCTBHH C
MPUHIIMIIOM HaWMEHbIleH SHepruu, npuHuunoMm I[laynu u mpasBuiiom
I'yana. DnexkTpoHHbIE KOH(UTYPAIIUH AaTOMOB XUMHUYECKUX JIEMEHTOB.

BaneHTHble BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

DJeKTpoHHAs KJIacCH(PHUKAUSI XUMHUYECKUX 3JIEMEHTOB: S-, p-, d-, f-
JJIEMEHTHI.

CamocrosTenbHas paboTa CTyIEHTOB.
CocTaBieHHE JJIEKTPOHHBIX, dJEKTPOHHO-rpaduueckux dopmyn
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AJIEKTPOHHBIX 000JI0YEK aTOMOB 1 — 4 TIepro10B

[TonroroBka CcOOOMICHHS 1O OJHOM W3 MPEIJIOKEHHBIX TEM:
«3.Pesepdopa», «H.bop », «CoBpeMeHHBIC MPECTABICHUS O CTPOCHUH
aToMay.

Pasznen 2. O6mas u

HEOpraHuyeckast 40 12 26

XUMUS

Tema 2.1. KomOunnpoBannoe 3ansitue Ne 4. Ilepuoamuyeckmii 3aKOH H

[Tepuoanueckuit Ilepuoauyeckas cucrema xumnueckux 3j1eMenToB I.M.Menneneena.

3aKOH u Conepxanue yaeOHOM HHDOPMAIIHH.

[lepuoanueckas OtkpbiTue Ilepuoamueckoro 3akoHa. Ilpeanochbuiku: HaKOIJIEHUE

cucremMa ¢akTonmormueckoro Mmarepuana, paboTel TnpemmecTBeHHUKOB (M.B.

XUMHUUYECKUX Hebepeitnepa, A.D. Illankyptya, [Ix.A. Heronenaca, JL.EO. Meiiepa),

3JIEMEHTOB che3n XuMUKOB B Kaprcpys, nmuunoctHele kayectBa .M. MeHneneena.

AN .Menneneea. | Otkpsitue .M. MenaeneeBbiM [lepronnueckoro 3akoHa.

[lepuoanueckuii 3akoH U cTpoeHue aroma. M3oronsl. CoBpeMeHHOE

MOHATUE XMMHMUYECKOTO 3JeMeHTa. 3akoHomepHocTh ['.  Mo3snu. 2
Cospemennas ¢opmynuposka [leproamueckoro 3akoHa. [lepuonnueckas
cUCTeMa U cTpoeHue aroma. PU3NUecKHuidl CMBICIT MOPSAKOBOIO HOMEpA
3JIEMEHTOB, HOMEPOB Tpymnbl U nepuona. llepuoanueckoe H3MEHEHHE
CBOMCTB  JJIEMEHTOB:  paguyca  aTOMa; dJHEPruM  HOHU3ALUU;
ANEKTPOOTPULIATENbHOCTU. [IpUUMHBI HM3MEHEHHS] METAJUIMYECKUX |
HEMETAJJINYECKUX CBOMCTB 3JIEMEHTOB B TPYIINAX U IEPUO-TX, B TOM YHCIIE
O0oibpIIMX M cBepxOoibiiKX. 3HaueHue [lepuoguueckoro 3akoHa u
[Iepuoanueckont cucremsl XUMUYECKUX di1eMeHTOB [[.M1. Menneneesa s
pPa3BUTHUS HAYKU U TOHUMAHUsI XUMUYECKON KapTUHBI MUPA.

Tema 2.2. KomOnnnpoBannoe 3ansitme Ne S. Tunbl XuMHYECKOH CBSI3H. 2

Crpoenue CrtpoeHnue BewecTBa.

BELIECTBA Coneprxanue yueOHOM HH(pOpMAIHH.

ITousTe 0 XUMHYSCKOM CBSI3U. THUIIBI XMMHYECKHUX CBSI3CH: KOBAJICHT-
casl, MIOHHAasl, METaJUIMYECKasi U BOJOPOIHAS.

KoBanentHass xummuueckasi cBs3b. JIBa MexaHM3Ma 00pa30BaHUsS ITOM
:BSI3U: OOMEHHBIN U JOHOPHO-aKIeNTOPHBIA. OCHOBHEIE MTapaMETPhI 3TOTO
THNA ;BSI3M: JJIMHA, TPOYHOCTh, YIrOJI CBSI3M WM BAJICHTHBIM YIOJI.
OcHOBHBIC CBOMCTBA KOBaJICHTHO CBSI3U: HACHIIIEHHOCTb,
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MOJISIPU3YEMOCTh U MPOYHOCTb. DJIEKTPOOTPULIATENBHOCTE U
KJIacCU(UKALUS KOBAICHTHBIX CBSI3€W MO 3TOMY NpPH3HAKY: MOJIApHAS U
HEMOJIApHAs KOBaJIEHTHbIE CBA3U. [lOJApHOCTH CBS3M W MOJSPHOCTH
Mosiekynnbl.  Croco® mepeKphlBaHWs JIIEKTPOHHBIX  OpOUTAllell |
KJ1accu(uKanmsi KOBAJICHTHBIX CBS3EH IO ATOMY MPHU3HAKY: O- M T-CBS3H.
KpaTHOoCTh KOBaJCHTHBIX CBS3€ M KIACCUPUKALUS HUX IO 3TOMY
MpU3HAKY: OJIMHApHbIC, JIBOMHBIC, TPOMHbBIC, MOJIYTOpPHbIE. THIIBI
KPUCTAJUIMYECKUX PELIETOK Y BEIIECTB C 3TUM THIIOM CBSI3U: aTOMHBIE U
MOJIEKYJISIPHBIE. dusnyeckue  CBOMCTBA  BEHIECTB € J3TUMHU
KPUCTAJUIMYECKUMU PELIETKAMMU.

HNonHass xuMuueckass CBsI3b, KaK KpaWHUN clydaid KOBaJEHTHOU
NOJIApHOW CBsA3M MexaHu3M 00pa3oBaHUs HOHHOM cCBsi3u. VIOHHBIE
KPUCTAJUIMYECKHUE PEIIETKH U CBOMCTBA BEIIECTB ¢ TAKUMH KPUCTAJIJIAMU.

Meramndeckas XHMUYECKas CBSI3b, KaK OCOOBIA THII XMMHUYECKOM
CBA3H, CYIIECTBYIOIIMM B METAJJIaX U cIjlaBax. Ee oTiMuus U CXOJCTBO ¢
KOBAJICHTHOM ¥ HMOHHON CBs3sgMu. CBOMCTBA METANIMYECKOM CBS3H.
Mertajuinueckue KpUCTAUIMYECKHE PEIIETKM M CBOMCTBA BEIIECTB C
TAKUMH KPUCTAIIAMH.

Bonopoanas xumudeckas cBsi3b. MexaHu3m 00pa3oBaHUs TaKOH CBS3H.
Ee «xnaccudukamus: MEXMOJEKYJspHAs W BHYTPUMOJICKYJISpHAS
BOJIOPOJIHBIE CBSI3U. MOJIEKYIISIpHBIE KPUCTAJUIMYECKUE PELIETKU IS
3TOro Thna cBA3u. PU3nvyecKre CBOMCTBA BEIIECTB C BOJOPOIHOM CBSA3BIO.
buonornueckas posb BOJOPOJIHBIX CBA3CH B OpPraHU3alMU CTPYKTYP
OMOTIOIMMEPOB.

Ennnas mpupoaa XMMHUYECKHMX CBA3€H: HAIMYME PA3JIUYHBIX THUIIOB
CBSI3€i B OJTHOM BEHIECTBE, MEPEX0]I OJHOTO THIA CBSA3U B IPYTOM U T.II.

IIpakTnyeckoe 3ansaTHe Ne 2. M3ydeHue 3aKOHOMEpPHOCTei
H3MEHEeHHsI CBOMCTB 3JI€MEHTOB M HX COB}II/IHCHI/Iﬁ o mepuoaamMm M

rpynmnam
Copepxanue yueOHOM nHpopManuu.
CoBpemMeHHas ¢dbopmynupoBka [lepuonnyeckoro 3aKOHa.

[lepuonuueckas cucremMa HW CTpoeHHE artoMa. PUHMYECKHIl CMBICI
MOPSAJKOBOTO HOMEpPA 3JIEMEHTOB, HOMEpPOB TIpPyHIbl U I[EPUOJA.
[Iepnonnueckoe N3MEHEHUE CBOWCTB 3JIEMEHTOB: paguyca aTomMa; SHEpruu
MOHU3ALNH; AIEKTPOOTPUIATEIBHOCTH. [Iprunnb W3MEHEHUS
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METaJUTMYECKUX W HEMETAJUTMYECKUX CBOMCTB DJIEMEHTOB B Tpymmax M
nepuoaax, B TOM UYHUCIC 6OJIBH_II/IX n CBer6OJIBIJ_II/IX. 3Ha‘-IeHI/I€
[Tepnomnueckoro 3akoHa u I[leproAMYECKON CHUCTEMBI XHUMHUYECKUX
anemeHToB JI.WM. Meneneena

CamocrosTenbHas paboTa CTyIEHTOB.

XapakTepUCTUKa 3JIEMEHTOB IO IOJIOKEHUIO UX B IMEPUOJUYECKON
cucreme. lIpuuMHBI M3MEHEHUS METAUIMYECKHMX M HEMETaJUIMYECKHX
CBOWCTB 3JIEMEHTOB B TPYNIax U NEPUOJAX, B TOM YHUCIIE OOJBIIUX U
CBEpXOO0JIBbIIHX.

[TonroroBka coOOOIIEHWH 110 OJHOW U3 MPEAJIOKEHHBIX TEM:
«BomoponHass cBsizp, €€ ponb B mpupoie», «buomormueckas posib
BOJIOPOJIHBIX CBSI3€H B OpPraHM3alUU CTPYKTYp OnomonumepoBy, «EnuHas
IPUPOJa XUMUYECKUX CBS3EH: HaTMUKMe Pa3IMuHbIX TUIIOB CBS3€H B OTHOM
BEIIECTBE, [IEPEXO0J] OJTHOTO THUIIA CBS3U B IPYrOm».

Tema 2.3.
XUMHUYECKUE
peakuu

KomOununpoBannoe 3ansitue Ne 6. Knnaccupukanusa xumMmudecKux
peakuuii. CKOpOCTh peakuuu, ee 3aBHCHMOCTb OT Pa3JIHYHbIX
¢daxkTopoB. Xumnieckoe paBpHoBecHe.

Copnepxanue yueOHOM nHpOpMaLuH.

BepoATHOCT INpOTEKaHMsI XUMHYECKMX peakuuid. BHyTpeHHsA
9Heprusi, OdHTanbnus. TemnoBod HPGEeKT XUMHUYECKUX peaKuil.
Tepmoxumuueckue ypaBHeHus. CTaHOapTHas DHTANbIIMS PEAaKUUHd U
oOpa3zoBanus BemiecTB. 3akoH .M. I'ecca u ero cnenctBus. DHTponus.

CkopocTp xummueckux peakuuil. IloHATHE O CKOpOCTH peakuuil.
CKopocTh TOMO- U TE€TEPOTreHHON peaKkIi. DHEPIUsl aKTUBAIUH.

@axTophl, BAUAIOUIME HA CKOPOCTh XMMHMUYECKON peakuuu. lIpupona
pearupyromux  BemiectB.  Temmeparypa  (3akoH  Baut-I'odda).
Konuentpanusa. Kartanmuzaropsl m KaTtanus: TOMO- M T'€T€POTEHHBIN, HUX
MexaHu3Mbl. DEepMEHThl, HX CPaBHEHHE C  HEOPraHMYEeCKUMHU
KaTajau3aTopaMu. 3aBHUCUMOCTb CKOPOCTH PpEaKLIMHi OT IOBEPXHOCTH
CONPUKOCHOBEHHUSI pEarupyrouux BemecTs.

OOpaTuMOCTh XMMHUYECKHX peakiuil. XUMHYECKOe pPaBHOBECHE.
[lonsiTHE O XMMHMYECKOM paBHOBECHH. PaBHOBECHbIE KOHIIEHTpAIUH.
JIMHAMMYHOCTh XUMHYECKOIO paBHOBecHs. DakTopbl, BIUAIOIIME Ha
CMEIllEHUE paBHOBECHS: KOHIIGHTpalMs, JaBlieHUue, TeMIeparypa
(npunuun Jlelllarense).
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KomoOunupoBanHoe 3ansitue Ne 7. TensioBoi 3ppeKT XUMHUYECKHX
peakuuii.
Coneprkanne yueOHOU nHpOpMaIIU.
Buytpennsst sHeprusi, sHTanbnus. TermnoBoil 3¢ddekt xummueckux
peakuuil. TepMoxumMudecKkrue ypaBHEHUSI.

IIpakTuyeckoe 3ansiTre Ne 3. BbhluHC/IeHUs H3MEHEHHUSI CKOPOCTH
peakuuii MpH W3MeHEHUH KOHUEHTPAIMU pPearupyoliux BellecTB H
TeMIepPaTypbl.

Coneprkanne yuyeOHOU nHpOpMaIU.

@DakTophl, BIMSIONIMEC HA CMEIIEHUE pPABHOBECHS: KOHIICHTpAIHS,
nasnenue, temreparypa (npuniumn Jle Illarense). Temmeparypa (3akoH
Bant-T'odda). Konnenrpamus.

CamocTosTenbHas paboTa CTyACHTOB.

Brruncnenus C HUCITIOJIB30BAHUECM IIOHATHUA <<TeMHepaTypHLIfI
KOX(QPUIIMEHT CKOPOCTH peakmum». [IOHATHE O CKOPOCTH pPEaKIUu.
CKopocTh TOMO- U T€TEPOreHHON PeaKMi. DHEPIUsl aKTUBALUH.

@dakTophl, BIMSIOIIME HA CKOPOCTh XMMUYECKON peakimu. [Ipupoaa
pearupyromux  BemectB.  Temmeparypa  (3akoH  Bant-TI'odda).
Konnentpanusa. Kartanuzaropbl U KaTamu3: TOMO- M T€T€POTEHHBIN, UX
MeXaHu3MEL PacdeTrsl mo TCPMOXUMHYCCKUM YPABHCHUSM.

Tema 2.4.
OxucanTenpHo-
BOCCTAHOBUTEIJIbH
bI€ peaKIuu.
OneKTpoXuMHu4e-
CKHE TMPOIIECCHI

KomOnnnpoBanHoe 3aHATHE Ne 8. OxucanTesIbHO-
BOCCTAHOBMTE/JbHbIE peaKUMH. JJeKTPOXMMHYECKHEe  IpPOlecChl.
JIEKTPOJIN3

Conepxanue yueOHOM nHpopMaLuu.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiMU. CTENEeHb OKHUCIIECHUS.
Boccranopurenn u  okucnurenu. OKHCIEHHWE UM BOCCTaHOBJICHUE.
Bakneilmme OKHCIMTENM M BOCCTAaHOBHUTENW. BoccTaHOBUTENBHBIE
CBOMCTBAa METAJUIOB - MPOCThIX BemecTB. OKHUCIUTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOWCTBA HEMETAJUIOB - MPOCTHIX BELIECTB.
BoccranoButenbHble CBONMCTBA BELIECTB, 00pa30BaHHBIX AJIEMEHTAMHU B
HU3MIeH (OTpULIATEIbHOM) CTeneH OKUCIeHUs. OKUCIUTENbHbBIE CBOMCTBA
BELIECTB, OOpa30BaHHBIX »D3JIEMEHTAMH B BbICIIEH (TOJOXKHUTEIHHOI)
CTENEHU OKHUCIEHUsA. OKUCIUTEIbHBIE U BOCCTAHOBUTEJIBbHBIE CBOWCTBA
BEUIECTB, OOpa30BaHHBIX JJEMEHTAMHU B TMPOMEXKYTOUHBIX CTENEHSX
OKHCJICHUS.

20




Knaccudukanmst OKHCIIMTEIILHO-BOCCTAHOBUTEIIFHBIX peaKIuid.
Peaxnu MEXKaTOMHOTO u MEKMOJIEKYJISIPHOTO OKHCJICHHUSI-
BOCCTAHOBJICHHS. Peaxumn BHYTPUMOJIEKYJISIPHOTO OKHCJICHM-
BOCCTAHOBJICHHS. Peaxmun CaMOOKHCJICHHSI-CAMOBOCCTAHOBJICHHUS.
Metonbl COCTaBJICHUS YPAaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIX
peakiuii. XuMHUYECKUE UCTOYHUKH TOKA. DJIEKTPOIHbIE TOTCHIHANbI. P
CTAaHIAPTHBIX DJICKTPOIHBIX IOTEHIIUAIOB (DJECKTPOXUMHYCCKUN P
HaIpsDKEHUH METayioB). ['albBaHUUYECKHE 3JIEMEHTBHl U TMPUHILHUIBL UX
pabotel. CocTaBieHue TalbBaHWYECKUX djeMeHTOB. (OOpa3oBaHue
raJbBaHUYECKUX Map IPU XUMHUYECKHX Ipoueccax. ['ampBaHWYecKue
AJIEMEHTHI, TPUMEHSIEMbIE B )KU3HH: CBUHIIOBAasl aKKyMYJIsITOpHas O6arapes,
HUKEJb-KaJMHUEBbIE 0aTapeu, TOTUIUBHBIC SJIEMEHTHI.

DJIEKTPOJIM3  PACIJIaBOB M BOJHBIX PACTBOPOB  JJICKTPOJIMTOB.
[Ipoueccsl, mnpoucxomsdmMe Ha KaToA€ W aHOAE. Y PaBHEHUS
AJIEKTPOXUMHUYECKUX MPOILECCOB. JEKTPOJU3 BOJHBIX PAcCTBOPOB C
WHEPTHBIMU  3JIEKTPOAAMH.  DJIEKTPOJIU3  BOAHBIX  PAaCTBOPOB  C
pacTBOPUMBIMU AIeKTpoaMu. [IpakTHueckoe NpUMEHEHHUE IEKTPOIN3A.

JladboparopHo-nnpakTHyeckoe 3aHsitue Ne 4., H3ydenwue
OKHCJIUTEJBHBIX CBOWCTB NEPMAHIAHATA KAJMA B PA3JIMYHBIX Cpeaax.

Conepxanue yueOHOM nHpopMaLuu.

Meton »snekTpoHHOro OanaHca. BimsHue cpenpl Ha MpoTeKaHHe
OKHUCIHNTCIIbHO-BOCCTAHOBUTECIIbHBIX MpoHeCCoOB. OKHCITATEBHBIE
CBOMCTBA MEpMaHraHaTa Kajaus B pa3jIndHbIX Cpeliax.

CamocTosTenbHast paboTa CTYAEHTOB.

PaccranoBka k03¢ (UIIMEHTOB METOIOM AJIEKTPOHHOIO OajaHca.

CocraBieHne OKHCIHTEITbHO-BOCCTAHOBUTEIBHBIX PEAKIIUil METOIOM
3JIEKTPOHHOIO OajaHca.

CocTaBieHrUe YpaBHEHUHN 3JIEKTPOIIU3a.

Tewma 2.5.
Knaccudukamms
BEILECTB.
IIpoctsrie
BELIECTBA.

KomOnnnpoBannoe 3ansatne Ne 9. Kuaccnmpukanmsa n
HOMEHKJIATYpa HEOPraHW4YecKHMX BellecTB. XHMHUYECKHE CBOWCTBa
NPOCTHIX BEelIEeCTB — METAJVIOB M HeMeTaJL10B. Boxopoa.

Conepxanue yueOHOM nHpOpMaLIH.

Meramnsl. [lonoxxenne wmeraiuioB B Ilepuonuueckon cucreme u
O0COOCHHOCTH CTpOe€HMsI MX aToMoB. IIpocThie BemiecTBa - MeETaUIbL:
CTpOEGHHE KPHCTAIOB M METaJNIMYecKass XMMudeckas cBsi3b. OOmme

21




¢u3nyuecKkre CBONCTBA METAIJIOB M MX BOCCTAaHOBUTENbHBIE CBOWCTBA:
B3aUMOJCICTBUE C HEMeTalaMu (KUCJIOPOJOM, TaJlor€HaMH, Cepoil,
a30TOM, BOJOPOJOM), BOJOH, KHUCIOTaMH, pPACTBOpPAMH  COJICH,
OpPraHUYECKUMH BEIIECTBAMHU (CHUPTAMH, TajOreHaJIKaHaMU, (EHOJIOM,
KHCIOTaMu), co 1menoyamu. OKcuAbl U TUAPOKCUIBl METaJIOB.
3aBUCHMOCTh CBOMCTB H3THX COCJWHEHMM OT CTENEHEeW OKHUCICHUS
METaJUIOB. 3HAYEHUE METAJLIOB B IPUPOJE U )KU3HU OPTraHU3MOB.

Kopposus meramios. Ilonstue xoppo3uu. XuMuyeckas KOpPpO3Us.
OnekTpoxumuueckas Koppo3us. CnocoObl 3alIMThl  METalIOB  OT
KOppO3HH.

OO0mue crnocoObl TMONy4YEeHHUS METauioB. MeTamnsl B MpUpOJIE.
Mertannyprus W €€ BMIbI: NHUPO-, THUAPO- U DIIEKTPOMETAJUIYpPIHsl.
DNEeKTpoNn3 pPacIulaBOB M PaCTBOPOB COEIMHEHHI METAJJIOB U €ro
IIPAaKTHUYECKOE 3HAYCHHUE.

Hemeramnsl. IlonoxeHue HemMeTalNIOB B NEPUOJUYECKON CHUCTEME,
0COOEHHOCTH CTPOSHHSI UX aTOMOB. DIIEKTPOOTPULIATEIEHOCTb.

bnaropoansie Ta3pl. DJIEKTPOHHOE CTPOCHHE ATOMOB OJIATOPOTHBIX
ra30B U OCOOCHHOCTH MX XUMUYECKHX U (PU3NIECKUX CBOMCTB.

Hewmeramnsl - mpocTele BemiecTBa. ATOMHOE M MOJIEKYJISIPHOE HX
ctpoeHue.  Aimotponus.  XMMHYECKHME  CBOWCTBA  HEMETAJUIOB.
OxucnauTenpHble CBOMCTBA: B3aUMOAECHUCTBHE C METAJUIAMM, BOAOPOJOM,
MEHee 3JIEKTPOOTPULIATEIbHBIMI HEMETaNIaMU, HEKOTOPBIMH CIIOKHBIMU
BellecTBaMU. BocCTaHOBUTENbHBIE CBOMCTBA HEMETAJIJIOB B PEAKLUAX C
(TOpOM, KHCIIOPOAOM, CIIOKHBIMH BEIIECTBAMHU-OKUCIUTEISIMU (230THOU
U CcepHOM kucrmoTamu u ap.). Bomopoxa. [IBoiicTBeHHOE MOJIOKEHUE
Bonopoaa B [lepuonuueckont cucreme. M3otomnsl Bogopozaa. Tsoxenas Boaa.
OxucnauTenbHble M BOCCTAHOBUTENIbHBIE CBOMCTBA BOJOpPOJAA, €rO
II0JIy4€HUE U puMeHeHue. Ponb BoJjopoia B )KMBOW U HEKUBOM IIPUPOJIE.

CamocrosTenbHas paboTa CTyIEHTOB.

OO6mue cnocoObl MONMYy4eHHUs] METaIOB (KOHCHEKT JOMOJHUTEIbHON
IUTeparyphl). 3Hau€HHE METAJUIOB B MPHPOJE M KU3HH OPraHU3MOB
(KOHCTIEKT NTOMOJHUTENBHOW JuTepaTypsl). MHepTHBIE ra3bl (KOHCHEKT
JOTIOJTHUTENBHON JuTepaTypsl). Hemeramnsl — MpoCTble BeIECTBa,
CTpO€HHE, a/UIOTpOIusd (KOHCIEKT JIOMOJHUTEIbHOM JIUTepaTyphl).
CBoiicTBa BOOpO/IA.
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Tema 2.6.
OCHOBHBIE KJIACCHI
HEOPraHHYECKUX
COCIUHCHMI.

KomoOunupoBannoe 3ansitue Ne 10. Oxcuabl. Jleryune Bogopoanbie
coelMHEHUSI HEMETAJIIOB.

Coneprkanne ydeOHOM HHPOpMAIIUHU.

Bona. Pomp Boapl Kak cpemooOpas3yromiero BEIIeCTBAa KIETKHU.
DKOJIOTMYECKUE aCHEKThl BOJAOIOIb30BaHMS. BoaOpo/HbIE COEIMHEHMS
HeMmerauioB. [lonydenne aMmuaka M XJIOPOBOJOpPOJA CHHTE30M U
KOCBEHHO. Pusnueckue cBoHCTBAa. OTHOIIEHHE K BOJAE: KHUCIOTHO-
OCHOBHBIE CBOWCTBA.

Oxkcunel. Heconeobpasyromue u  coneoOpasyrolmue  OKCHBL.
Kucnorasie okcumanl, ux cBoicTBa. OCHOBHEIC OKCHIbI, MX CBOICTBA.
AMdoTepHble OKCHUIBI, UX CBOWCTBA. 3aBUCHMOCTb CBOWCTB OKCHJOB
METaJUIOB OT CTeNeHU okucieHus. CBOMCTBAa aMMHUaKa.

KomOunupoBannoe 3ansitue Ne 11. I'mapoxcuabl: KHCJIOTHI,

OCHOBaHUA. AM(oTEepHbIe THAPOKCUABI

Copepxanue yueOHOU nHbOpMaIun

Kucinorer  Heopranmdeckume. Kucimorel B cBete  Teopuu
UIEKTPOIUTHYECKON Jucconnanuu. Kiaccupukanuss HeopraHM4ecKux
kucnoT. OOmue CBOMCTBAa KHUCJIOT: B3aUMOJEHCTBUE HEOPTaHUYECKUX
KHCIOT C MeTallJlJaMHd, OCHOBHBIMM U aM(OTEpHbIMH OKCHJIAMH H
TUIPOKCUIAMH, C COJISIMU, 00pa3oBaHueE CIOXKHBIX 3pupoB. OcOOEHHOCTH
CBOMCTB KOHLICHTPUPOBAHHOM CEPHON U a30THOU KUCIIOT.

OcHoBanusi  Heopranuyeckue. OCHOBaHHMSI B  CBET€ TEOpUU
EKTPOIUTHYECKON Jucconnanuu. Kiaccupukanuss HeopraHMYecKuX
OCHOBaHMH. XHUMHUYECKHME CBOMCTBA WIEIOYEH M HEPACTBOPUMBIX
OCHOBAaHUM.

KomoununpoBannoe 3ansitue Ne 12. Cosn. KommniexcHbie cosm.
I'eHeTH4eckasi CBSI3b MeXKAY KJIACCAMM.

Copepxanue yueOHoM nHpopmanuu

KommnekcoobpazoBanue. IloHSATHE O KOMIUIEKCHBIX COEIMHEHUSX.
KoopanHanmonHoe dHCIIO  KOMIUIEKCOOOpazoBaTensi. BHyTpeHHSS w
BHeIIHsAs cepa KomiiekcoB. HoMeHKIaTypa KOMITJIEKCHBIX COETMHEHUH.
Nx 3nauenune. CocTaBiieHHE IEMOYEK MPEBPAIICHUN.

JlaboparopHo-nnpakTnyeckoe 3ansitue Ne 5 M3yuenumii peaxumii
o0pa3oBaHusl KOMILIEKCHBIX coelMHeHUil. M3yyeHnme XMMHYECKHX
CBOWCTB OCHOBAHUIA.
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Coneprxkanne yueOHOM nHPpOpMaITUH
Hanncanue ypaBHEHMH XHMMYECKUX DPEaKLUN, XapaKTEpU3YIOLIHUX
CBOWCTBA HEOPraHUYECKUX OCHOBaHU, aM(OTEPHBIX THIPOKCH/IOB.

CamocTosiTenpHast paboTa CTYACHTOB.

CocraBiieHHEe Ha3BaHUM KOMIUIEKCHBIX coeauHeHui. CocTaBieHue
(GopMyll KOMILJIEKCHBIX COCIMHEHWH TI0 Ha3BaHWsAM. Hanmcanwue
YpPaBHEHUW XHMMHMUYECKMX PpEaKLUd, XapaKTepU3YyIOIIMX CBOMCTBA
HEOpraHMYecKuXx cotiei. Pemenue nenoyek npespanieHui. J[BoiicTBeHHOE
nosioxkenue Bojaopoaa B [IC (KOHCHEKT JOMONHUTENbHON JIUTEPATyphl).
Hamncanne XMMHUYECKMX YpaBHEHUH, XapaKTEpU3YIOIIMX CBOWCTBA
BOJOPOAHBIX COEIMHEHU HEMETAIIJIOB, OKCUIOB.

Pemienue 3aa4 Ha BBIYMCIICHHE MACChI, 00bEeMa, KOJIMYECTBA BEIIECTBA
MPOJYKTa pEaklMH, €CIu OJHO W3 BEIIECTB JaHO B BHJE pacTBOpa C
ONPEACICHHON MacCOBOM J10JI€M PAaCTBOPEHHOI'O BEIIECTBA.

Tema 2.7.
PactBops1

KomOununpoBannoe 3ansatue Ne 13. /lucnepcubie cucremsl. Boaa.
HUcrunnbie pactBopbl. PacrBopumoctb. Crnoco0bl  BbIpakKeHUs!
KOHIIEHTPAllUi PacTBOPOB.

Coneprxanue yueOHOH HHDOPMAITIH.

[Tonsatne o aucnepcHbIX cuctemax. Kiaccuduxanus IUCIEpCHBIX
CHCTEM B 3aBUCHMOCTH OT arperaTHOr0 COCTOSIHUS TUCTIEPCUOHHOMN Cpeibl
U JUCTIEPCHOM (a3bl, a Takke Mo pazMepy ux yactull. ['pyboaucnepcHbie
CHUCTEMBI: B3MYJIbCHUM U CYCHEH3UU. TOHKOJUCIEPCHBIE CHUCTEMBI:
KOJIJIOWJIHBIE (30JIM U TeJIi) U UCTUHHBIE (MOJIEKYJISApHBIE, MOJEKYISPHO-
nOoHHbIE U HOHHBbIE). Dddekr Tunnang. Koarymsmus B KOJUIOMAHBIX
pactBopax. CHHEpE3HUC B TemsX.

3HaueHUe JUCHEPCHBIX CUCTEM B XKUBOM M HEXHBOW HpHUpoOnE U
MIPaKTUYECKON KU3HU YEJIOBEKA. DOMYJIbCUH U CYCIIEH3UU B CTPOUTEIBCTBE,
107000 (S:10) 71 u MEAUIIMHCKON MIPOMBIIIIJIEHHOCTH, KOCMETHKE.
buonoruueckue, METUIIMHCKNE U TEXHOJIOTMUECKUE 30J1U. 3HAUEHUE resen
B  OpraHu3aluy SKMBOM  MaTepuu. buonornuyeckue, MHILEBLIE,
MEIULMHCKHE, KocMmeTrndyeckue renu. CuHepesuc Kak  (¢akrop,
ONPEACISIIOINA  CPOK TOJHOCTH TPOAYKIIMM HA OCHOBE TIeJe.
CBepTbhIBaHME KPOBU KaK OMOJIOTMYECKHI CHHEPE3HC, €r0 3HAUCHHE.
[Tonsite o pacrtBopax. PU3MKO-XMMHUYECKas MPUPOJA PACTBOPEHHUS H
pacTBopoB. B3aumonelicTBue pacTBOPUTENS M PACTBOPEHHOI'O BEIIECTBA.
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PactBopumocts  BemiectB.  CrocoObl  BBIp@KEHHUS  KOHIICHTPAIUH
pacTBOPOB: MaccoBasi J0Jii PACTBOPEHHOrO BellecTBa (MPOLEHTHAs),
MOJIIpHasl.

KomOunnnpoBannoe 3ansitue Ne 14. BoaopoaHsblii mokasarelib.
DJVIEKTPOJHMTHYECKAs] JMCCOLMALMA JJIEKTPOJHMTOB B  BOJHBIX
pacTBopax.

Coneprkanne ydeOHOM HHPOpMAIIUH.

Teopus >IEKTPONIMTHYECKOW Jauccouuanvy. MexaHu3M JHUCCOLMALAU
BEUICCTB C pa3IMYHBIMU THUIIAMH XUMHUYECKMX CBsized. (OCHOBHBIC
IIOJIOKEHHUS  TEOpUM  AJIEKTPOJIMTHYECKOW  auccouuanuu. CreneHb
UIEKTPOIUTUYECKOH Tucconuanuu 1 GpakTopsl ee 3aBUCUMOCTH. CHiIbHbIE
U cpefHue IMeKTpoauThl. Jlucconumanus Boasl. BogopoaHslil mokasarens.
Cpena BOAHBIX PacTBOPOB 3JIEKTPOJIMTOB. Peaknuu oOMeHa B BOAHBIX
pacTtBopax 3JeKTpoiauToB. COCTaBICHUE YpaBHEHHUH 3JEKTPOIUTHUECKON
aucconuanuu. KucioTel, OCHOBaHMSI M COJIM KaK JIEKTPOJIUTHI.

Kom0unnpoBanHnoe 3ansatue Ne 15. Peaknuu noHHOro o0MeHa.

Copnepxanue yueOHOM nHpopmammu.

Peakuuu, nayine no M3MEHEHUIO CTENIEHEN OKUCIIECHUS JIEMEHTOB
(OKHCITUTENBHO-BOCCTAHOBUTENbHBIE U HEOKUCIUTEIHHO-
BOCCTaHOBUTEJbHBIE peakiiuu). COCTaBICHUE MOTHBIX U COKPAIICHHBIX
VOHHBIX YpPaBHEHUI.

Komo0unnpoBanHnoe 3ansitue Ne 16. I'maposiu3s cosei.

Copneprxanue yuebHoOI nHpopmManuu
I'unponusz coneit. Ctynenyarsii Tuapoiu3. I[lpakTuueckoe nprMeHeHUe
THJIPOJIN3A.

JlabopaTopHo-npakTHueckoe 3aHsaTHe Ne 6. Onpenenenue
Ka4eCTBEHHOI'0 cocTaBa coJied. I'maposus coJiei.

Copnepxanue yueOHOM nHpopmManuu.

['maponu3 kapOOHATOB, CyIb(ATOB M CHIIMKATOB IIEJIOYHBIX METAJLIOB,;
HutpatoB cBuHNA (II) miu nuHKa, XJ10pHUIa aMMOHUSL.

CamocTtosTenbHas paboTa CTYCHTOB.

[ToaroToBUTH COOOMIEHUS TIO OJHOW W3 TMPEMIOKEHHBIX TEM:
«dcreTnyeckasi, OMoIoruueckas U KyJabTypHasi pOJib KOJUIOUIHBIX CHCTEM
B )KMU3HH YEJIOBEKa», « IMYIBCUU U CYCIIEH3UU B CTPOUTEILCTBE, TUIIIEBOM
W MEIULMHCKOM MPOMBIIUIEHHOCTH, KOCMETUKE», «buonornueckue,
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MEIULMHCKUE W TEXHOJOTMYECKHE 30/IM», «3HAUYCHHE Tened B
OpraHM3alu  >KMBOM  Marepun»,  «bHOJOrMYECKHE,  IHIIEBBIE,
MEIUIMHCKUE, KocMeTudeckue renn», «CuHepesuc Kak (axTop,
ONPEACISIIOIINN  CPOK TOJHOCTH NPOAYKIIMM Ha OCHOBE TIeJeny,
«CBepThIBaHUE KPOBU KaK OMOJIOrMYECKUN CHUHEPE3HC, €ro 3HaYCHHEY.

Pemlenne 3agad  Ha HaxOXKJIEHUE MPOLEHTHOM M  MOJIIPHOM
KOHLIGHTpallUu pacTBopa. PemieHue 3agad Ha BBIYMCIEHHE MAcChl WU
00BEMa MPOyKTa PEAKIUU 110 U3BECTHON Macce WiH 00bEMY UCXOIHOTO
BEILIECTBA, COAEPIKALIETO OMNPEIEIEHHYI0 MAaCCOBYIO JOJIO IMPUMECEH;
pacyeT MaccoBOM JOJIM XUMUUYECKOro coeuHeHus B cMecu. CocTaBieHue
YpaBHEHUN peaklMil MOATBEPKIAIOLIMX XUMUYECKHE CBOMCTBA COJIEH,
peaKuuu ruIpoIn3a COoJIeH.

Tema 2.8. Xumus
JJIEMEHTOB.

KomOununpoBannoe 3ansaTue Nel7.

IIles104HbIC U HIET0YHO3EMENbHbIE METAJLIbI.

Copepxanue yueOHOM nHpopmanuu.

Onementsl [A-rpynnsl. [llenounsie meramibl. O01Ias xapakTepuCTHKA
LIEJIOYHBIX METAUIOB HAa OCHOBaHMU TMojoxeHus B Ilepuogmueckoit
cucreme aemenToB .M. Menneneesa u crpoenus aromos. [lonydenue,
¢dbu3nuecKkue U XMMUYECKHE CBOWCTBA MIENOYHBIX MeTaljioB. KaTnoHb
IIEJIOYHBIX ~METaVIOB KaK BaXKHeWmas Xxumuueckas ¢opma uX
CYILIECTBOBAHMS, PETYISATUBHAS POJIb KATUOHOB KalMsl U HATPHUS B KUBOU
kietke. [IpupoHbie coenHEeHUs HATpUS U KaJlus, UX 3HaUEHUeE.

OnemenTsl [IA-rpynmbl. O01as XxapakTepuCcTUKA MET0YHO3EMENbHBIX
METaJIJIOB M MarHUsl Ha OCHOBAHUH MOJ10keHus B [lepuonnueckoii cucreme
snementoB J[.MI. MeHnneneeBa u cTpoeHus aroMoB. Kanbuwmii, ero
noixydeHue, (QU3MYecKue W XUMUYECKHE CBOMCTBA. Bakneitmme
COEIMHEHMS KalbIUs, UX 3HaYeHUE U npuMeHeHue. Kanpuumii B mpupoze,
€ro OMOJIOTHYeCcKasi POJIb.

KomOnnnpoBanHoe 3ansaTue Ne 18. AinloMuHuiA 1 ero coeMHEHMS.

Copnepxanue yueOHOM nHpopmanuu.

AmomuHuU. XapaKTEepUCTHKA ATFOMUHUSI HA OCHOBAaHUU TOJIOKEHUS B
[Tepuonnueckoit cucrteme anemenToB [[.M1.MeHneneeBa u CTpO€HHE aTOMa.
[Tonyuenue, ¢u3nUeckue ¢ XUMHUYECKHE CBOICTBA  AIFOMHHMSL.
Baxnenmmne coeawHEHUS aNMIOMHHHS, HX CBOICTBa, 3HAYCHHE WU
npuMeHenue. [IpupoHbpie coeqMHEHUsT aTFOMUHHS.
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KomOunupoBanHoe 3anstue Ne 19. CpoiictBa coeanHeHUit
yriepoaa u kpemuus. Heopranmueckue nmosmmepsl.

Coneprkanne yueOHOU nHpOpMaIU.

Onementsl [VA-rpynmel. O0miasi xapakTepuCTHKA 3JIEMEHTOB 3TOU
IpYIIIbl HA OCHOBaHMM UX mHoJoxeHus B [lepuoanueckoil cucreme
anemenToB J[.M1. MeHneneeBa u CTpOCHMsI aTOMOB. YTUIEpOA U KPEMHUM.
Yrinepon u ero amwtorporus. CBOWCTBA aIOTPONMHBIX MOAM(BUKAIIII
yrieposa, ux 3HaueHue U npumeHenre. OKCHUIbl U TUAPOKCUBI YIIIEpoaa
U KpEMHHMS, UX XUMHUYECKHE CBOKCTBA. COJIM YrOJIbHOM M KPEMHHUEBBIX
KHMCIIOT, WX 3HadeHue u npumeHeHue. [IpupomooOpasyromas poib
yriaepoja Juist )KMBOM M KpEeMHUs - JUIsl HEXXUBOU npupoabl. CuiukaTHas
npoMbliieHHocTs. Heoprannyeckue nomumepsl. [lomumepst - npocteie
BEILIECTBA C ATOMHOM KPHUCTAJUVIMYECKOW PpELIETKOW: aJIOTPOIIHbIE
BHJIOM3MEHEHHs yriepoaa (anma3, rpadur, kapOuH, Qymiepen -
B3aMMOCBS3b THOpHAM3anMM opOuTaneid y aToMoB yriepoaa ¢
MPOCTPAHCTBEHHBIM CTPOCHUEM AJUIOTPOIHBIX MOTUPHUKAIMIA); CeleH U
TEJUTyp ULeno4YeuyHoro crpoeHus. [lommmepsl - ClIOKHBIE BElIECTBA C
aTOMHOM KPUCTAJUIMYECKON PELIeTKOM: KBapl, KpeMHe3eM (IMOKCHHbIE
COEJIMHEHUS] KPEeMHHUs), KOPYH] (OKCHJ allOMUHUS) U ATIOMOCHIMKATHI
(TmorneBbIe MIMATHI, CIIOAA, KAOJMH). MuHepansl U TopHbIe oposl. Cepa
[lacTHUeckas.  MuHepaabHOE€  BOJIOKHO -  acbecT.  3HaueHue
HEOpPraHUYECKUX HPUPOJHBIX IMOJMMEPOB B (OPMUPOBAHHUU OJHOM U3
re0JIOTHYECKUX 000104eK 3eMITH - TUTOChEpHI.

Knaccudukanus nosumMepoB M0 pa3inyHbIM NPU3HAKAM.

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

Coneprxanue yueOHOH HH(pOpMAIIH.

Onementsl VA-rpynmnel. O0mias XxapakTepuCTHKa 3JI€MEHTOB 3TOH
Ipynmnbl Ha OCHOBaHMM MX nojokeHus B Ilepuoguueckoil cucrteme
anemenToB J[.M1. MenneneeBa u crpoeHust aroMoB. CTpoeHUE MOJIEKYJIIbI
a30Ta W aUIOTPONHBIX Mogudukanuii ¢ocdopa, ux duznyeckue u
XMMHYECKHE CBOMCTBA. BomopojHble CcOeOUHEHUS BJIEMEHTOB VA-
rpynisl. OKcusl a30Ta U pochopa, COOTBETCTBYIONINE UM KUCIOTHI. Comu
3TUX KUCIOT. CBOMCTBA KHCIOPOAHBIX COEAMHEHUN a30Ta u docdopa, ux
3Ha4YeHUE U MpuMeHeHne. A30T U (ocdop B mpupoje, ux OHosornyeckas
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poisib. DnemenTsl VA-rpynmbl. O0mas XxapakTepUCTHKA 3JIEMEHTOB 3TOU
IpyIIIBl HAa OCHOBAaHMM HUX MOJOXeHHs B Ilepuoaunueckoit cucreme
anementoB .M. MenneneeBa u crpoeHusi aroMoB. CTpOEHUE MOJICKYJIbI
a30Ta W aUIOTPONHBIX Momudukanmii docdopa, ux ¢Quznyeckne u
XMMHYECKHUE CBOMCTBA. BomopoaHbie coeauHEHHs 3JIEeMEHTOB VA-
rpymsl. OKcus! a30Ta 1 pochopa, COOTBETCTBYIONINE UM KUCIOTHI. Comu
3TUX KUCIOT. CBOMCTBA KUCIOPOAHBIX COEAMHEHM a30Ta U docdopa, ux
3HAa4YeHUE U MpUMEeHeHHe. A30T U (hocdop B mpupoze, ux OHosorndeckas
pOJIb.

Komo0unnnpoBanHnoe 3ansitue Ne 21. CBolicTBa KHCJI0pOAa, cepbl U
MX COeINHEHHNMH.

Copnepxanue yueOHOM nHpopMaLuu.

XanbkoreHsl. O01as XapaKTepUCTUKA XaJIbKOI€HOB HA OCHOBAHUU MX
nonoxenus B [lepnoandeckoit cucreme anementoB [[.1. Menneneesa u
CTPOEHHUSI aTOMOB. XaJIbKOI'€Hbl - MPOCTbIE BeIIECTBA. AJIIOTPOIMSL.
CrtpoeHre MOJIEKYJI aJUIOTPONHBIX MOJU(UKAIMI M WX CBOMCTBA.
[TonmyyeHue U MpUMEHEHUE KUCIOpPOJa U cepbl. XaJIbKOI'€HbI B IIPUPO/IE,
UX OMOJIOTUYECKAs POJIb.

KomOununpoBannoe 3ansatue Ne 22. CBoOiCTBAa rajoreHoB M HMX
COeIMHEeHUI.

Coneprxanue yueOHOH HH(pOpMAIIH.

lamorensl. OOmias XxapakTEpPUCTHKAa TaJOTEHOB HAa OCHOBAaHUU 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, 3HAYCHUE U TPUMEHEHNe. [ ajoreHbl
B npupojie. buonornyeckas poJib rajJoreHoB.

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

Copepxanue yueOHOM nHpopmManuu.

Ocobennoctu crpoenusi atomoB d-snementoB (IB-VIIIB-rpynm).
Menp, TMHK, XpOM, JK€Ie30, MapraHell KaK TPOCThIe BENIeCTBa, HX
¢usnyeckue M XUMHYECKHe cBoicTBa. HaxoxkIeHue 3THX METaljoB B
npupojae, ux mnoiaydeHue u 3HadeHue. CoenuHenus: (d -31eMeHTOB C
Pa3IUYHBIMHU CTENEHSIMU OKHCIICHHs. XapaKTep OKCHJOB U THIPOKCHJIOB
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9TUX 3JIEMEHTOB B 3aBUCUMOCTHU OT CTCIICHU OKUCJICHHUA METaJljia.

CamocrosTenbHas paboTa CTyIEHTOB.

Bbruncnenre  Macchl  MCXOIHOTO — BEIECTBA, €CIM  HM3BECTEH
IIPaKTUYECKUM BBIXOJI U MacCOBasi JIOJIS €0 OT TEOPETUUECKHU BO3MOYKHOTO.
Brruncnenue maccsl uim 06beMa MpoIyKTOB PEaKIH [0 U3BECTHOM Macce
WM 00bEMY UCXOJHOTO BEUIECTBA, COJIEpKallero npumecu. OnpeneneHue

MOJIEKYJISIpHOH  opMyIlibl  ra3000pa3HOroO BEIIECTBA [0 HM3BECTHOM 7
OTHOCHUTEJIHOM MJIOTHOCTH ¥ MAaCCOBBIM JI0JISIM 3J1eMeHTOB. Onpenenenne
MOJIEKYJISIpHOI (OpMyIIbI BellecTBa MO MAacCOBBIM JOJSIM 3JIEMEHTOB.
Pacuetsl no xumuyeckum Gpopmynam. Perenrne KOMOMHUPOBAHHBIX 3aa4.
Bbluucnenuss mo XMMHMYECKHM YPAaBHEHUSIM pEAKUUN, €CIU OJHO U3
pearupyromunx BeIIecTB JaHO B U30BITKE.
IIpakTuyeckoe 3ausaTue Ne 7. ludgdepeHunpoBaHHblii 3a4eT. 2
CamocrosTenpHas padoTa CTyIEHTOB. 1
Perennie 6a30BBIX TECTOBBIX 3aJJaHHIA.
Paznen 3.
Opranunueckas 50 26 38
XUMUS
Tema 3.1. IIpenmer KomOnnnpoBannoe 3ansarue Ne 24, Ilpenmer opraHuveckoit
OpPraHUYECKOM XHMHH. Teopus CTpPOeHMs OpraHn4yecKux coeUHeHUI
xumuu. Teopus A.M.Bytaeposa.
CTPOCHHUS Conepxanue yueOHOM nHpopMaLuu.
OpPraHUYECKUX [Tpeamer oprannueckoil xumun. IloHsATHE 06 OpraHUYEcKOM BElIeCTBE
COCIMHEHU. Y OpraHn4YecKor XxuMuu. KpaTknii o4epk HCTOpUM pa3BUTHSI OPraHUYECKOM
xuMud. Burtamumsm u ero  kpymenue. OcCOOEHHOCTH  CTPOCHHMS
OpraHNYeCcKUX coeanHEeHn. KpyroBopoT yriiepoaa B MpUpoe.
Teopust crpoeHus opraHudeckux coeauHeHuid A.M. Bbytneposa. 2

[Ipeanoceuiku co3panms Teopun cTpoeHusl. OCHOBHBIE MTOJIOKEHUS TEOPUHU
ctpoenuss A.M.bytiepoBa. XumMH4eckoe CTPOCHHME U  CBOMCTBa
opranudeckux BemectB. CTpoeHHe aTomMa yriaepo/ia. DJIEKTPOHHOE 00JIaKo
U opOUTaNb, S- U p-OpOUTAIN. DIEKTPOHHBIE U AIEKTPOHHO-TpadruecKue
dbopMyIbl aToMa yriaepoja B OCHOBHOM M BO30YXKJIEHHOM COCTOSTHHUSIX.
KoBasienTHass XuMMHYeckass CBsI3b M ee KiacCHpHUKauus IO Ccrocoly
nepekpbiBaHusl opburaneil (a- u n-cBsizu). llonstue rubpuau3anuu.
Pasznuunsie Tumnel rubpuansanyu 1 GopMa aTOMHBIX OpOUTaNIe, B3aUMHOE
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OTTAJIKNBaHWE THOPUIHBIX oOpOWUTamell W WX paCloNOKEHHE B
IMpOCTPAHCTBEC B COOTBCTCTBMU C MHUHHUMYMOM OHCPIUH. FGOMeTpI/IH
MOJICKYJT BEIIeCTB, OOpa30BaHHBIX aTOMaMH yIiiepoja B pPa3IMYHbBIX
COCTOAHUAX FI/I6pI/I,HI/ISaI_II/II/I.

KomOunupoBannoe 3ausitue Ne 25. Kuaaccudukauus wu
HOMEHKJIATYPA OPraHUYeCKUX COeTUHEHUIA.

Coneprkanne yueOHOM nHPOpMaIIUU.

Krnaccudukanus opraHu4ecKix BEIIeCTB B 3aBUCUMOCTH OT CTPOCHUS
yriepoaHou nenu. [lorstue ¢pyHkimonanpHou rpynmsl. Kimaccudukamms
OpPraHMYECKUX BEIIECTB IO TUIMY (YHKIUOHAIBHOW Tpymmbl. OCHOBBI
HOMEHKJIATypbl OpPraHUYECKUX BEIIECTB. TpHUBHANBHBIE HA3BaHHUSL.
PanmonansHass HOMEHKIATypa Kak TIPEIIICCTBEHHUIIA HOMEHKIIATYPHI
IUPAC. Homenknarypa IUPAC: npunununbsl oOpa3oBaHUS Ha3BaHHIA,
CTapIIMHCTBO ()YHKITMOHAJIBHBIX TPYII, HX 0003HAYCHUE B NMpeduKcax u
cy(dukcax Ha3BaHMI OpraHMYECKUX BEIIECTB.

Kom0nnunpoBanHoe 3aHATHE Ne 26. CoBpemeHHbBIE
NpeACTABJEHHUS 0 XMMHYEeCKOM CTPOCHHHU OPraHu4YecKHX COeIMHEeHHIl.
Buabl nzomepumn.

Coneprxanue yueOHOH HH(pOpMAIIH.

OcHOBHBIE HamNpaBlIEHUS pa3BUTUS Teopuu cTpoeHuss A. M.
Bbytneposa. 3oMepust opraHndeckux BeHIECTB U €€ BUAbl. CTpyKTypHas
M30MEpHsI: MEXKKJIaccoBas, YIJIEPOJHOTO CKEJIeTa, MOJOKEHUS KpaTHOU
cB3u U (yHKIMOHANBHOW rpymmbl. [IpocTpaHCTBeHHas H30Mepus:
reoMeTpuueckas M onTuueckas. [IoHATHE acHMMETPHUYECKOIo ILEHTpa.
buonornueckoe 3HaueHHE ONTUYECKOW HM30MepHM. B3anMHoe BiMsiHME
aTOMOB B MOJIEKYJIaX OpPraHMYECKHUX BELIECTB. DJIEKTPOHHBbIE 3()(PEKThI
aTOMOB U aTOMHBIX T'PYIMIl B OPraHUYECKUX MoJseKynax. MHAYKIIMOHHBIN
3hdexT, TMONOKUTETBHBIA © OTPHUIATEIBHBIM, €ro O0COOEHHOCTH.
MeszomepHsiil apdext (9 dexT conpsixenus), ero 0COOEHHOCTH.

IpakTnyeckoe 3ansiTue Ne 8. H3omepuss M HOMeHKJATypa
yIJI€BOOPO/I0B.

Copnepxanue yueOHOM nHpopmanuu.

OCHOBBI HOMEHKJIATypbl ~OpPraHMYeCKUX BelecTB. [3omepus
OpPraHMYECKUX BEIIECTB U €€ BU/IbI

Kom0unupoBanHoe 3ansatue Ne 27. Knaccudukanus peakumii B

30




OpPraHuYecKoil XuMHH.

Copneprxanue yueOHOM nH(pOpMAITHH.

[TonsiTve 0 TUMAX U MEXaHHW3MaX PEaKIMil B OPraHUYECKON XHUMUHU.
Cybctpar u pearenr. Knaccudukanus peaknwii MO HW3MEHCHUIO B
CTpyKType cybOcTpara (IpuCO€IMHEHHE, OTUICIUIEHUE, 3aMelleHHe,
u3oMepH3alysa) W TUIy peareHTa (paauKalbHble, HYKICO(PWIbHEIE,
anekTpodmibHbie).  Peakuuu — mpucoenMHEHUs,  SIMMHHUPOBAHMUS,
3aMelIeHus, M30Mepu3aui. Pa3HOBHIHOCTH peakIMii KaXJIOro THIA:
TUIPUPOBAHUE u JeruIpupoBaHUeE, raJIoreHUPOBAHUE u
ACTAJIOTCHUPOBAHUC, ruaparanusd n Acruaparangus,
THIPOTATIOT€HUPOBAHKUE U JIECTHAPOTaIOreHUPOBaHUE, MOJIMMEpH3aIUsI U
MOJIMKOHJICH AU, TeperpynnupoBka. OCOOCHHOCTH OKHCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKIUi B OPraHMYECKON XUMUHU.

IIpakTnyeckoe 3ansatue Ne 9. Pemenue 3agau Ha BBIBOJ
XUMHYECKHX popmy..

Conepxanue yueOHOM nH(popMaLuu.

Pemienue pacueTHbIX 3a1au Ha BBIBOJ XUMHUECKUX (DOPMYIL.

CamocrosTenpHas padoTa CTyIEHTOB.

CocraBieHue CTPYKTYpHBIX (OpPMYJ OpPraHUYECKUX COEAMHEHHH.
Cocrapnenue (Hopmysl U30MEPOB W TOMOJIOTOB, WX Ha3BaHW. Perienue
3aJja4 Ha BBIYMCIICHMS 10 XUMHUYECKUM (opmyinaMm. ['eHeTndeckas CBS3b
OpraHMYECKHUX  COEIMHEHUN  (pelleHHue IEeMoYeK IpeBpalleHuil.)
Hamnncanue ypaBHEeHUN peakLui.

Tewmsl pedepatos: «Kusznp u nesrenbHocts A.M.byTneposay», «Burannzm
U €0 Kpax».

Tema 3.2.
IIpenenbubie
YTIEBOIOPOABI.

KomOunupoBannoe 3ansitue Ne 28. IlpenenbHbie yrieBoaopoabl.
AJIKaHBI.

Copepxanue yueOHOM nHpopManuu.

['omonornyeckuit psin  ankaHoB. [loHsTue 00 yriaeBoaOpojaax.
Oco0eHHOCTH CTpOEHHs] TpEeAENbHBIX YIJIEBOJOPOJIOB. AJIKAaHbI Kak
NPEACTAaBUTENN  TMPECNbHBIX  YIJIEBOJOPOJAOB.  DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa M JAPYTruX ajlKaHOB.
l'omonoruueckuit psg u  uzomepuss mnapadpunoB. HopmanbHoe u
Pa3BETBJIEHHOE CTPOECHUE yIiIepoaHOM enu. HomeHknaTypa amkaHOB U
aNKUIbHBIX 3aMmectutened. dusnyeckue CBONCTBAa aJKaHOB. AJIKaHbl B
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MIPUPOJIE.

Xumuueckue cBoicTBa ankaHoB. Peakinu SR-T™na: rajorenupoBaHue
(padoter H.H. CemenoBa), nHutpoBanue mo KonoBanoBy. MexaHu3M
peakluu XJIOPUPOBAHUS aNKaHOB. Peaknuu neruapupoBaHus, TOPEHUS,
KaTaJUTHYECKOTO OKHUCICHHS ajakaHOB. KpeKkuHr ajkaHOB, pa3iUyHbIC
BH/IbI KPEKWHTa, IPUMEHEHHE B IPOMBIIIIEHHOCTH. [Iupoau3 u koHBepcus
MeTaHa, U30MepH3aIs aIKaHOB.

[TpuMmeHeHne U crocoObl MOJydeHusT aKaHoB. OOIacTH MPUMEHEHUS
ankaHoB. [IpoMblnieHHBIE CIOCOOBI TOTYYEHHS aJIKaHOB: MOJIyY€HUE U3
MPUPOJHBIX ~ HMCTOYHHUKOB, KpEeKMHT  mapauHOB, MI0JIy4YEHUe
CUHTETUYECKOTO OeH3WHA, ra3uuKanus yris, TUIPUPOBAHHE AIKEHOB.
JIaGopatopHbie  crocoObl — TONyY4eHHUs alKaHOB: CHHTe3 Bropia,
JeKapOOKCHIIMPOBAHUE, THAPOIIN3 KapOuaa aTrOMUHUSL.

Kom0nnnpoBannoe 3ansitue Ne 29. Ilukioankansbl.

Copepxanue yueOHOM nHpopmanuu.

[uknoankansl. ['OMOIOrHYECKUNA P 1 HOMEHKJIATYpa UKIOATKAHOB,
ux oOmas ¢dopmyna. [lonstue o HanpsokeHuH UukiIa. M3omepus
LUKJIOAJIKAHOB: MEXXKJIACCOBasi, YIJIEPOJHOIO CKejleTa, F€OMETpHUYECcKasl.
[Tonydyenne u ¢u3nyecKkue CBOWMCTBA IUKIOATKAHOB. XUMHYECKHE
CBOMCTBa 1UKIOaNKaHOB. Crienrduka CBOWCTB HUKIOATKAHOB C MaJbIM
pazMepoM 1ukIa. Peakium nprucoeIMHeHns U paJuKaIbHOTO 3aMEIEHHUS.

JladopaTopHo-npakTuyeckoe 3ansatue Ne 10. CpoiictBa TBEpPABIX
napapuHoB. Pacuersl Macchl BemecTB WM o0beMa rasa 1o
HU3BECTHOMY KOJIMYeCTBY BelllecTBa, Macce, 00beMy.

Coneprxanue yueOHOH HH(pOpMAIIH.

Pemenue 3amau Ha HaXOX/AEHWE MAcChl BELIECTB UM 00beMa rasa o
U3BECTHOMY KOJIMYECTBY BelleCcTBa, Macce, o0beMmy. Hanucanue
YpPaBHEHU XMMHYECKUX PEAKIMI aJKaHOB.

CamocrosrenbHas paboTa CTyIEHTOB.

Pemenne 3amay Ha BBIYMCIEHUS [0 XUMHUYECKUM (QopMysaMm.
CocraBienue GopMys alKkaHOB, UX U30MEPOB U FOMOJIOTOB, COCTABJICHHE
Ha3BaHUU yrieBoAOponoB. Hamncanne ypaBHEHUN XUMHUYECKHX PEAKIUN
ankanoB. CocraBieHue (QOpMysl [MKIOATKAaHOB, HUX HM30MEPOB H
TOMOJIOTOB, COCTAaBJIICHHE Ha3BAHWW YIVIEBOJOPONOB. PemeHne 3amad Ha
HaXO0>kKJICHHE MacChl BEIIECTB WIM 00beMa rasza o U3BECTHOMY KOJINYECTBY
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BEIIIECTBA, Macce, 00bEMY.

Tema 3.3.
Henpenenbubie
YTJIEBOJIOPO/BI.

KomOununpoBannoe 3ansitue Ne 30. HenpeaeJibHble yriieBO0OPOAbI.
AJIKEHBI.

Copneprxanue yueOHOM nH(pOpMAITHH.

['oMonornyeckuil psii alKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbI 3THUJICHA U aJKEHOB. ['OMoornuecKkuii psix u odmas

dbopmyna  ankeHoB.  V3omepuss =~ STUJICHOBBIX  YIJIEBOJOPOJIOB:
MEXKJIaccoBasi, YIJIEPOAHOIO CKEJEeTa, II0JIOKEHUS KpaTHOM CBA3H,
reoMeTpHuyecKasl. OcoGenHoctu HOMEHKJIATypBI STHJIEHOBBIX

YTJIEBOJAOPOAOB, HA3BAHUS BAXKHEUIINX PaAUKAIOB. PU3HMYECKHE CBOWCTBA
AJIKEHOB.

XVWMUYECKUE CBOWCTBA alKCHOB. OJIGKTPOPWIBHBI  XapakTep
peakuuii, CKIOHHOCTh K PpEaKUUsAM [PUCOCAUHEHUS, OKHUCIICHUS,
nonmumepusanuu.  [IpaBuimo  MapkoOBHHKOBA UM €ro  DJIEKTPOHHOE
o0ocHOBaHMe. Peakiuu rajaoreHHUpoOBa-HUs, THAPOTATOreHUPOBAHMUS,
ruapatauuy, ruapuposanua. Mexanusm AE-peakumii. Ilonstue o
peakuusax nonumepusanuu. ['opeHue ankeHoB. Peakuuu okucieHus B
MATKHX M JKECTKMX ycnoBusix. Peaknus Barnepa um ee 3HaueHus aiis
OOHapyKeHHsI HENPEAETbHBIX YTIIEBOA0POIOB, OTYUYSHHS ININKOJIEH.

[IpumeHeHre u cHnocoObl MONy4deHHsl ankeHoB. Vcmnoab3zoBaHue
BBICOKOM  pEaKkIMOHHOM  CIIOCOOHOCTM  aJKeHOB B  XHMHYECKOH
MIPOMBIIIEHHOCTH. [IpumMenenne sTiiieHa u nponuieHa. [[pomeliieHHbIe
CIOCOOBI MOJyYeHUs alIKEHOB. Peakiuu IeruapupoBaHUs M KpPEKHUHIa
ankaHoB. JIabopaTtopHbie crocOObI MOIYYSHUS AJTKEHOB.

KomOununpoBannoe 3ansaTue Ne 31. AJika/iueHbl.

Coneprkanne yuyeOHOU nHPOpMaIIUU.

Anxanuensl. [lonsaTue u knaccupukanus JUSHOBBIX YTIEBOJOPOJIOB
M0 B3aMMHOMY pACIOJOKEHHIO KpaTHBIX CBSI3€M B  MOJIEKYIIE.
Oco0OeHHOCTH ~ JJEKTPOHHOTO W TMPOCTPAHCTBEHHOTO  CTPOCHUS
COTIPSDKCHHBIX  JAWEHOB. HOMEHKnaTypa JHUEHOBBIX YTJIEBOJIOPOIOB.
Oco0OeHHOCTH XMMHYECKHUX CBOWCTB COMPSDKEHHBIX JHUEHOB, Kak
CIEACTBUE HX DJIEKTPOHHOTO CcTpoeHus. Peakuuun 1,4-npucoennHeHus.
[Monumepuzanus JIUEHOB. CriocoOsr MOJIy4eHUS JINEHOBBIX
yriieBo10poioB: padoTel CB. JlebeneBa, neruapupoBaHue aTKaHOB.

OCHOBHbIE MOHSTHS XUMHHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN Ha
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npUMepe TMPOIYKTOB MOJUMEPHU3AIMH aIKEHOB, aJKaJHEHOB M WX
raJIOTeHIIPO-U3BOIHBIX. MOHOMED, MOJUMEp, PEAKLHUs MOJIMMEPU3ALUH,
CTETIEHb MOJIMMEPHU3AINH, CTPYKTYPHOE 3B€HO. THIIBI TOJMMEPHBIX IICTICH:
JIUHEWHBIC, pa3BETBIICHHBIC, CIIUThIE. [loHATHE O CTEepeoperyssIpHBIX
nomuMepax. [lomuMepbl  TEPMOIUIACTHYHBIE M TEPMOPEAKTHBHBIC.
[IpencraBnenue o muacTMaccax u snacromepax. [Iomu3THIEH BEICOKOTO
HU3KOTO JaBIICHHs, €ro CBOIMCTBa M NMpUMeHeHue. [lonumponuieH, ero
MPUMEHEHHE W CBOWCTBa. ['amoreHconepkamiyue MOIUMEPHI: Te]IIoH,
NONUBUHHIXJOpHI.  Kayuyku  HaTypanbHBIH M CHHTETHYECKHE.
Comnonumeps! (0yTaAueHCTUPOIBHBIN Kaydyk). BynkaHuzamus kaydyka,
pe3rHa ¥ Y00HUT.

JladoparopHo-nnpakTuyeckoe 3anatue Ne 11. CpoiicTBa 3THJIEeHA.
N3yuenue cBoiicTB nostuMepoB. Pacuersl Macchl BellecTs Wi 00beMa
ra3a 1o U3BeCTHOMY KOJIM4eCTBY BelllecTBa, Macce, 00beMy.

Copepxanue yueOHOM nHpopmanuu.

XUMHYECKHe CBOICTBa aikeHOB. PelieHne pacyeTHbIX 3a/1a4.

KomOunupoBannoe 3ansaTue Ne32. AJIKMHBI.

Copnepxanue yueOHOM nHpOpMaLuH.

ONEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOEHHUE aLETUIIEHA U JPYTHUX
ankuHOB. ['omonormyeckuit psx w  obOmas QopMyna  aTKUHOB.
Homenknarypa Al ETUIICHOBBIX YII€BOAOPOIOB. N3omepus
MEXKKJIaCCOBasA, YIJIEPOJHOTO CKEJETa, IOJIOKEHUSI KpaTHOW CBS3H.
XUMHUYECKUE CBOWCTBA U NMpPUMEHEHHE aJKUHOB. OCOOCHHOCTH peakIuii
MIPUCOECIMHEHUS 110 TPOWHOW YIVIEpOA-YIVIEPOJHOW CBs3M. Peakuus
KyuepoBa. IIpaBmio MapkoBHMKOBa NPUMEHHUTEIBHO K aleTUIICHAM.
[TonBwxkHOCTH aTromMa BojaOpoAa (KHCIOTHBIE CBOWCTBA aJKHUHOB).
Oxucnenne ankuHoB. Peaknus 3enuHckoro. IIpuMenenne aneTnaeHoBbIX
yrieBogoponoB. I[lonuenaunanerar. Ilomydenne ankuHoB. Ilomydenue
alleTWIeHA MUPOJIM30M MeTaHa M KapOUHBIM METOJIOM.

CamocrosTenbHas paboTa CTyIEHTOB.

CocraBnenue QOpMysl aJIKEHOB, HX HW30MEPOB U TOMOJIOTOB,
cocTaBjeHHe Ha3BaHuUM  yriaeBonopoaoB. CocraBieHue  Gopmyn
QJIKaJIN€HOB, MX H30MEPOB M TOMOJIOIOB, COCTaBJIEHWE Ha3BaHUM
yrieBogoponoB. Hammcanuwe ypaBHeHu# peakumil. Pemenue 3amau ¢
BBIYMCIICHUSIMH 110 YpaBHEHUIO peakuuu. CoctaBieHne GopMys aJIKMHOB,
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X U30MCPOB U TOMOJIOT'OB, COCTaBJICHUC Ha3BaHUH Yrii€BOAOPOOOB.

Tema 3.4.
ApoMaTuyueckue
YIJIIE€BOI0PObI

KomOunnpoBannoe 3ansatne Ne 33. Apenbl. OcobOeHHocTH
XHMHYECKHX CBOMCTB rOMOJIOTOB O€eH30J1a.

I'omonoruyeckuii psig apeHoB. beH301 Kak IPEACTaBUTENb apEHOB.
PasButne nmnpexacraBneHudt o crpoeHun Oenzona. CoBpeMEHHBIE
MPEICTaBICHHS 00 AIEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOSHUU OCH3071a.
OOpazoBanue apomaTHUecKoOW J-cucTeMbl. ['omomoru OeH3ona, HX
HOMEHKJIaTypa, ooOmas ¢dopmyrna. HomeHnknatypa uisi qu3aMelICHHBIX
MPOU3BOJIHBIX  OeH3ona:  opmo-,  Mema-,  NApa-pacnoiodiceHue
3amectureneil. uzndeckrue CBOMCTBA APEHOB.

XHUMHYECKUE CBOMCTBA apeHOB. [Ipumepsl peakiuii 3J1eKTpohUILHOTO
3aMelEeHUS: rajloreHupOBaHUE, AIKWINPOBAHUE, HUTpPOBaHUE,
cynabbupoBanue. Peakiuu ruapupoBaHMs W TPUCOEIMHEHHUS XJopa K
o6enzomy. OcoOEHHOCTH XHWMHYECKHX CBOWCTB TOMOJOIOB OeH307a.
B3anMHoOe BiiMsiHME aTOMOB Ha IPUMEPE rOMOJIOIOB apeHOB. OpHUeHTaLMS
B peakiusx anekTpoduibHoro 3amenienus. Opuenrantsl [ u 1l pona.

[Ipumenenne u noslydeHue apeHoB. lIpupogHble HCTOYHUKH
apoMaTHUYeCKUX  YIJIEBOJOPOAOB.  ApomaTu3auuss  ajlKaHOB U
LIUKJIOAJIKAHOB. AJIKWJIMpOBaHUe OeH3071a.

JladopaTopHo-npakTuyeckoe 3anatue Ne 12. U3ydyenue cBOWCTB
O0en3ouia. Pacuer 00beMHBIX /10J1€#i Ta30B B CMeCHX.

Conepxanue yueOHOM nHpopMaLuu.

XUMHYECKUE CBOMCTBAa apeHOB. PemieHue 3a1ay Ha BBIYMCICHUS IO
YPAaBHEHUSM pEaKIMil.

CamocTtosTenbpHas paboTa CTYACHTOB.

Pemenne  menmoukm — mpeBpamenuit.  CoctaBieHue — hopmyn
apoOMaTHYeCKHUX YTIIEBOJAOPOJOB, UX H30MEPOB, COCTABJICHHE Ha3BaHUMN
YIII€BOJOPOAOB. Pemenne pacyeTHbIX 3a/1a4.

Tema 3.5.
[IpupoaHbie
VCTOYHUKHU
YTJIEBOJIOPOJOB

KomOunnpoBannoe 3ansatue Ne 34. UCTOYHMKHU YIJIeBOAOPOIOB:
He(Th, ra3, yrojb.

Coneprxanue yueOHOM HH(pOpMAIHH.

Hedts. Haxoxnenue B mpupoje, coctaB U (U3HUECKHE CBOMCTBA
HedTH. TomMBHO-3HEpreTHyeckoe 3HaueHHe HedTu. IIpomblnuieHHas
nepepabotka HedTH. Pextuduxanus HedTH, OCHOBHBIE (pakiuu ee
pasJeneHus, uX MCII0JIb30BaHUE. Bropuunas nepepadoTka
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HeTeNnpoayKTOB. PexTudukanus Ma3yTa Ipyu yMEHBLUIEHHOM JIaBJICHUU.
Kpekunr nedprenpoaykroB. Pasznmunble BuAbl KpekuHra, padotsl B.I'.
HlyxoBa. M3omepusanus ankaHoB. AJIKWIMPOBAaHHE HENPEACIbHBIX
YTJ1€BOJIOPO/IOB. Pudopmunr HE(PTETPOIYKTOB. KauecTBo
aBTOMOOWJIBHOTO TOIIMBa. OKTaHOBOE YHCIIO.

[Mpuponuslii u mnomyTHbIH HedTsHOH ra3. CpaBHEHHE coOcTaBa
IIPUPOJHOTO U MOIIYTHOT'O I'a30B, UX MIPAKTUYECKOE UCIIOIb30BaHUE.

KamenHnblii  yrosnb. OCHOBHbIE  HampaBJIEHUS  MCHOJIb30BaHUS
KaMeHHOro yriid. KokcoBaHue KaMEHHOro yris, Ba)KHEHUIIME NPOIYKThI
9TOro mpolecca: KOKC, KaMEHHOYTOJIbHAs CMOJIa, HAJCMOJIbHAs BOJA.
CoenuHeHns1, BbLIEISAEMBIE U3 KaMEHHOYTOJIBHOM cMoJbl. [IpomykTsl,
MOJy4aeMbl€ U3 HAJICMOJIbHOM BOBI.

OKOJIOTMYeCKHe aCHeKThl JOObIYM, MepepadOTKU M HCHOJIb30BAHUS
rOpPIOYHMX UCKOIAEMBbIX.

CamocTosTenbHas paboTa CTyACHTOB.

[TonroroBka COOOMICHHWS 1O OJHOH W3 MPEIJIOKEHHBIX TEM:
«IKOJOTUYECKHUE AaCHEKThl HCIOJb30BAHUS YIIIEBOJOPOJHOIO CHIPbS»,
«IDKOHOMHUYECKOE MEXKIYHAPOJIHOE COTPYIHUUYECTBO MO MCIOJIb30BAaHUIO
YIJIAEBOJOPOJAHOTO  CHIpbs», «Pa3BuTHe HEPTIHBIX UM  Ta30BbBIX
MECTOPOXKAEHUI B POoccrn: HCTOPUSI U COBPEMEHHOCTHY.

Tema 3.6.
Kucnoponconepxa
1[1M€e OPraHUYECKHe
COCJIUHEHHS.

KomOunnpoBannoe 3ansitue Ne 35. Kucaopoaconepxamue
opranunyeckue coegunenus. Cnuptol. [IpocTbie 3pupsbl.

Coneprxanue yueOHOH HH(pOpMAIIH.

Crpoenue u kinaccudukanus cnuproB. Knaccudukanus cnupToB 1o
TUIY YTJIEBOJIOPOJIHOTO PAJUKANIA, YUCTY THIPOKCHIIBHBIX TPYII U TUITY
aToMa yTjepo/a, CBA3aHHOTO C TUAPOKCUIIBHON IPyNIoi. DIeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE THIPOKCHWIIBHOW rpymnmbl. BnusHue
CTPOCHHUSI CIIUPTOB Ha WX (pu3mueckue cBoWcTBA. MEKMONEKYIspHAs
BOJIOPOJIHASL CBSA3b. [ OMOJIOrMYECKH pSJl MpeleNbHbIX OIHOATOMHBIX
cnupToB. M30MepHst 1 HOMEHKIIaTypa aJIkaHOJIOB, UX 00IIast opMya.

XUMHUECKHE CBOMCTBAa alKaHOJIOB. PeaklmoHHas CIIOCOOHOCTD
MpEeNbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX
CBOWCTB OpPraHMYECKUX M HEOPraHWYECKHUX COCIMHEHHH, COJepiKallux
OH-rpynmy: KHCIOT, OCHOBaHUHM, aM(OTEpHBIX COEIUHEHHH (BOJIBI,
cnupToB). Peakiuy, moATBEep)KIArOIIME KUCIOTHBIE CBOMCTBA CIHPTOB.
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Peakuuu 3amenieHuss THAPOKCWIBHOM Tpymlmbl. MeXMOJIEKyIspHas
JeTUApaTauusi CIHPTOB, YCIOBUS OOpa3oBaHHs MPOCTHL: A(PHUPOB.
Crnoxuble 3puUpbl HEOPraHMYECKUX W OPraHMYECKUX KHUCIOT, PeaKlHuu
stepudukarnym. OKHCIECHUE U OKUCIUTEIHLHOE JETUPUPOBAHIE CITUPTOB.

CnocoObl  mody4deHHs COHPTOB. [MAPONN3  rajoreHaJKaHOB.
I'mpparauust ankeHoB, YCIIOBUSL €€ MpoBeneHUsA. BoccraHoBieHue
KapOOHUJIbHBIX COEAMHEHUH.

OtnenbHbIE IIPEACTABUTEIN AJIKaHOJIOB. MeraHou, ero
MPOMBIIIJICHHOE TOJy4YeHUE M MPUMEHEHHE B IPOMBIIIICHHOCTH.
buonoruueckoe geiictBue wmeranona. Crnenuduueckue  CrocoObI
MOJIYYEHUs ATHIIOBOTO criupTa. PU3HONIOrHYecKoe eHCTBUE ITaHOIA.

Kom0unnpoBanHoe 3ansitue Ne 36. MHoroaroMHble CIIUPTHI

Copepxanue yueOHOI nH(OpMauu

MHoroatoMHble ciupThl. i3oMepus 1 HOMEHKIIaTypa IpeicTaBuTeIen
IBYX- U TPEXaTOMHBIX cHUPTOB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB
MHOT0OaTOMHBIX CIHMPTOB, UX KaueCTBEHHOE oOHapyxeHue. OTaesbHbIE
NPEJCTaBUTENIN: ATUICHIVIMKONb, IJIUIEPUH, CHOCOOBI HX IOJIy4eHUs,
IIPaKTUYECKOE NPUMEHEHHUE.

JladboparopHo-nnpakTu4yeckoe 3ansitue Ne 13. KauecTrBeHHBbIE
peakuuu cnupToB.

Coneprxanue yueOHOH HHOpMAIIH.

Hanmcanune ypaBHenuit peakiuii. OcOOEHHOCTH XUMHUYECKUX CBOMCTB
MHOTOaTOMHBIX CIUPTOB, UX KAYECTBEHHOE OOHapy>KEeHUE.

Pemenue 3a1a4 1o TepMOXMMHYECKUM YPaBHEHUSIM.

KomOnnnpoBannoe 3ansitue Ne 37. ®@eHoJIbI.

Conepxanue yueOHOI nHpopManuu

@®eHosl. DNEeKTpOHHOE M NPOCTPAHCTBEHHOE CTpoeHHe (eHoa.
B3aumHoe BiaMsiHUE apOMAaTUYECKOTO KOJIbIA ¥ THAPOKCUIIBHOM TPYIIIIHI.

XuMHUecKue CcBOHCTBAa (eHoNa Kak (QYHKUUS €ro XUMHYECKOIro
ctpoenusi. bBpomupoBanue eHona (kauecTBEHHas! peakiivs), HUTPOBAHUE
(mMKpUHOBask KHCJIOTa, €€ CBOHCTBa M mnpuMmeHeHue). OOpa3zoBaHue
OKpallleHHBIX KoMIUIekcoB ¢ wuoHoM Fe3+. Ilpumenenue ¢enomna.
[Tony4yenue ¢eHona B IPOMBIIIJIEHHOCTH.

JlaGopaTropHo-npakTuyeckoe 3aHaTHe Ne 14, @DeHoJbI.
BbluuciieHne Macchbl PAaCTBOPEHHOI0 BeLIECTBA, COJEpPKalerocss B
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onpeeSIeHHO Macce pacTBOPa ¢ U3BECTHOM MacCOBOM J0J1eid.
Copneprxanue yuebHOM nnpopmanuu
Pemennie 3a1ay Ha BBIYUCIIEHHE MAacChl PAaCTBOPEHHOT'O BEILECTBA,
COJIEPIKALLETOCA B ONPEAEICHHON Macce pacTBOpa ¢ U3BECTHOM MACCOBOM
JOJIeH.

CamocTosiTenpHas paboTa CTYICHTOB.

CocraBnenue (GopMysn TpPENeIbHBIX  OJHOATOMHBIX CIIUPTOB HUX
HW30MEPOB U TOMOJIOTOB, COCTAaBJICHHME Ha3BaHWM cnuptoB. Hamucanue
ypaBHeHul peakuuii. CoctaBiieHre GOpMYIT MPEAETbHBIX MHOTOATOMHBIX
CIIUPTOB, COCTaBlieHWE Ha3BaHwii cnuptoB. CocraBieHue (HopMyI
MpEeIEIbHBIX  OJHOATOMHBIX CIHMPTOB, MHOIOATOMHBIX CIHUPTOB, HX
W30MEPOB M TOMOJIOTOB, COCTAaBJICHME HAa3BaHWM CHUPTOB. Pemenue
LIETIOYKHU TTPEBPAIICHUI.

Tema 3.6.1.
ANBOETUIbL.
Kerournr.

Kom0unnpoBanHoe 3ansaTue Ne 38. Ajibernibl 1 KeTOHBI.

Copnepxanue yueOHOM nHpopmanuu.

I'omonoruyeckne psabl  aIbAEeTMAOB M KEeTOHOB. [lomsaTtne o
KapOOHWJIbHBIX COEIUMHEHUAX. OJIEKTPOHHOE CTPOEHHE KapOOHWIBHON
rpynsl. M3omepust 1 HOMEHKIIATypa allbAEru10B U KETOHOB. Pu3ndecKue
CBOWCTBa KapOOHWIBHBIX COETMHEHUH.

XUMHYeCKHEe CBOMCTBA abJCTHIOB H KETOHOB. PeakimoHnHas
CMOCOOHOCTh ~ KapOOHWJIBHBIX  coequHEeHuH. Peakuunm  okucieHHs
aNbJETUI0B, KAYECTBEHHBIC PEAaKIIMM HA AJIbICTUAHYI0 rpynny. Peaknnn
MOJIMKOHICHCALMH: 00pa3zoBaHue (peH0I0(pOopMabIETHAHBIX CMOJL.

[TpumeHeHue U nonydeHre KapOOHUIIbHBIX coeiMHEeHUN. [IpuMenenue
aJIbJIETU/I0B U KETOHOB B OBITY U TPOMBIIIUIEHHOCTH. AJIbAETH/IbI U KETOHBI
B mpuposae (3¢pupHbie macna, pepomonsl). [TomyueHne kapOOHMIBHBIX
COECMHEHUI OKUCIIEHHEM CIIMPTOB, TMApATALUEN aJKUHOB, OKUCIEHUEM
yIIIeBOAOpOAOB. OTIENbHBIE TNPEACTABUTENN AJIBJIECTUIOB M KETOHOB,
crienu(uyeckre crnocoObl MX MOJTY4YEeHHUS U CBOICTBA.

JlaGopaTropHo-npakTu4yeckoe 3ausitue Ne 15. U3yuenue
BOCCTAHOBHMTEJIbHBIX CBOIMCTB AJIbJIETH/I0B.

Coneprkanne yueOHOU nHPOpMAIIAU.

Peaknyu okuciaeHHs aabAeTHAO0B, KAYECTBEHHbBIE PEaKIINK Ha
aJbIETUAHYIO TPYIILY.

CaMocTosTenbHas pa60Ta CTYJACHTOB.
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Hanucanue ypaBHEHUN XUMHYECKUX PEAKIIUN aJbJETU0B U KETOHOB.

Tema 3.6.2..
KapGoHoBsie
KHCIIOTHI ¥ UX
MIPOU3BOJIHBIC

Komo0nnnpoBannoe 3ansitue Ne 39. KapOoHOoBbIe KHCJIOTHI.

Coneprkanne yueOHOU nHpOpMAIIHU.

[omonoruyeckuii  psig MOpeAeTbHBIX OIHOOCHOBHBIX KapOOHOBBIX
kucioT. IloHsTHe O KapOOHOBBIX KHCIOTaX M HX KiIacCU(PUKALMSL.
DJNEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE KAapOOKCHUIIBHOM TPYIIIHL.
I'omosoruueckuil psia npefeabHblX 0JHOOCHOBHBIX KapOOHOBBIX KHUCIIOT,
X HOMEHKJIATypa U H30Mepus. MeXMOIEKYIISIpHbIE BOJOPOHBIE CBS3U
KapOOKCWJIBHBIX ~TIpyII, WX BIUSHME Ha (U3MYECKUE CBOICTBa
KapOOHOBBIX KUCJIOT.

XuMHUeCKUe  CBOWCTBA  KapOOHOBBIX  KHUCIOT.  Peakuuu,
WUTIOCTPUPYIOIINE KUCITOTHBIE CBOMCTBA U MX CPABHEHUE CO CBOMCTBAMHU
HeopraHndeckux kucior. OdpazoBanue (yHKIIMOHATBHBIX IIPOU3BOIHBIX
KapOOHOBBIX KHCIOT. Peakiiun srepudukanuu. AHTUIPUIB KApOOHOBBIX
KHCJIOT, UX ITOJIyYE€HUE U IIPUMEHEHUE.

CrocoObl  moJTyueHusT  KapOOHOBBIX KHCJIOT. OtnenbHbIC
IPEJCTaBUTENIN U UX 3HaueHue. OO1ue crocoObl MOTy4YeHUs: OKUCIICHHE
QJIKaHOB, aJKEHOB, IEPBUYHBIX CHUPTOB, albJeruioB. BaxHeilmune
NpPEICTaBUTENIN  KapOOHOBBIX KHMCJIOT, HX OHOJOruyeckas poib,
crenu@uyeckre CcrnocoObl TOJMy4YyeHHUs, CBOMCTBA M IPHUMEHEHHE
MYpPaBbUHOM, YKCYCHOM, NAJIbBMUTUHOBON U CT€APUHOBOM, aKPUJIOBOH M
METaKpUJIOBOH, OJIEHHOBOM, MIaBEJIEBOM, OCH30MHOM KUCIIOT.

JlaboparopHo-nnpakTn4yeckoe 3anaTue Ne 16. U3yyenue cBoiicTB
YKCYCHOI KHCJI0ThI. PacueT no ypaBHeHMAM peakuMii MPOTeKAIOMIMX
B pacTBope.

Conepxanue yueOHOM nHpopmanuu.

Hanucanuwe ypaBHeHMI peakIuii  XapaKTepHBIX AN KapOOHOBBIX
KHCJIOT W HUX IPOU3BOJHBIX. Pemenne 3alad Ha BBIYUCICHUE MAcCChI,
o0BbeMa, KOJTMYECTBA BEIIEeCTBA MPOAYKTa PEAKIIUU, €CITU OJHO U3 BEIIECTB
JTaHO B BHJIE PACTBOpa C OMPEACICHHON MaCcCOBOW JI0JIEH pacTBOPEHHOTO
BELIECTBA.

KomoOunupoBannoe 3ansitue Ne 40. Cinoxkubie 3¢upbi. 2Kupsbl.

Copneprxanue yueOHOM nH(pOpMAIHH.

Cnoxuble 3¢upsl. CTpoeHHME W HOMEHKJATypa CIOXKHBIX 3(UpOB,
MEXKJIACCOBasi HM30MepHUsi C KapOOHOBBIMH KucioTamu. CrocoOsl
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MOJTYYEHUST CIOXKHBIX 3hUpoB. OOPaTUMOCTh peakIuu 3TepUuUKAIIIN U
(hakTopbl, BIUSIONINE HA CMEIIeHUEe paBHOBecHs. OOpa3oBaHUE CIOKHBIX
nonudhupoB. JlaBcaH Kak NPEICTaBUTENIb CHHTETUYECKUX BOJIOKOH.
XUMHUYECKHE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX d(UPOB.

Kuppl. Kupsl kak croxsbsie 3¢upsl riaumnepuHa. KapOoHoBbie
KHCJIOTBI, BXOJSIIUE B COCTAB )KMPOB. 3aBUCUMOCTb KOHCUCTEHLIUH KHPOB
OT HUX cocTaBa. XMMHUYECKHE CBOWCTBA XHUPOB: THAPOIIU3, OMbBLICHHE,
rupupoBanue. buonoruueckas poiib )KUPOB, MX HCIIOJIB30BAHHUE B OBITY H
MPOMBIIIJICHHOCTH.

Comu kapOOHOBBIX KHCIOT. Mpbima. CrocoObl MONY4eHUs COJCH:
B3aMMOJICIICTBIE KapOOHOBBIX KHCIOT C MeTajulaMH, OCHOBHBIMH
OKCHJIaM{, OCHOBAHMSIMM, COJISIMHU; ILEJIOYHOW THUJIPOJIU3 CIOKHBIX
3¢upoB. XUMHUYECKHE CBOMCTBA CoOJieil KapOOHOBBIX KHCIIOT: THUIPOJIU3,
peakuuu HMOHHOro oOmeHa. Mpula, CYIIHOCTb MOIOIIETO JEHCTBUS.
OTtHoleHne MbLIa K kecTKOM Bojie. CHHTETHYECKHUE MOIOIIUE CPE/ICTBA -
CMC (nereprentsl), uX NpeUMyIIECTBA U HEJOCTATKH.

JlaboparopHo-nnpakTuyeckoe 3anatue Ne 17. Cioxubie 3(pupbl.
Kupbl. Pacuer mo ypaBHeHHsIM peakuuid ¢ M30LITKOM OJHOIO W3
HCXOJHBIX BelleCcTB.

Conepxanue yueOHOM nHpopMaLuu.

O6patumocth peakuuu dTepudukanuu. PemeHne 3amady Ha
BBIUMCIICHHE MAacChl pPacTBOPEHHOIO BEUIECTBA, COJEpPIKAIIErocss B
ONpeACIEHHON Macce pacTBOpPa C U3BECTHOM MACCOBOM JIOJIEH, €CIIU OJTHO
U3 pearupyroimx BEeIEeCTB JaHO B H30BITKE.

CamocrosTenbHas paboTa CTyIEHTOB.

Hanucanue ypaBHeHHMI peakuuil  XapakTepHBIX Ui KapOOHOBBIX
KHUCJIOT U UX MpOou3BO/HBIX. Hanucanue ¢hopmyn, cocTaBieHue Ha3BaHUM
coXHBIX 3(pupoB. Hancanne ypaBHeHuit peakiuii. Pemenne pacaeTHbIX
3a/1a4.

Tema 3.6.3.
VYrieBoabl

KomOunupoBanHoe 3ansatue Ne 41. Yruesoabl. MoHocaxapuasbl.

Copneprxanue yueOHOH UH(pOpMAIHH.

[Tonsitue 06 yrnmeBogax. Kmaccudukamnust yriaeBogoB. MoHo-, nu- u
noJiucaxapuiibl,  HPEACTaBUTENH  KaXAOH  TPYINIBl  YIJIEBOJOB.
Buonmornveckass poib yrieBOAOB, WX 3HAUYCHHWE B JKU3HU YeJOBEKa M
o0I1IeCcTBa.

40




Monocaxapuabsl. CTpoeHHE U ONTUYECKAsk H30MEPUS MOHOCAXapUIOB.
Wx xnaccudukaiys o 4ucity aToMOB yIiiepoa v Ipupoje KapOOHUITbHOM
rpynmsl. @opmynsl umepa n Xeyopca A U300pa)KeHUS MOJIEKYII
MoHoOcaxapuaoB. OTHeceHre MoHocaxapuoB K D- u L-psany. Baxueiimue
IIPEJCTaBUTEIIN MOHO3.

['mroko3a, cTpoeHHE €€ MOJIEeKYIbl H  (pU3MUecKue CBOMCTBA.
Tayromepusi. XuMHUECKHE CBOMCTBA IIFOKO3bI: PEAKIIMH 10 AJIbJIETUAHON
rpymnme («cepeOpsiHOro 3epkajay, OKHUCICHHE a30THOW KHCIIOTOM,
rujpupoBanue). Peaknuu IIIOKO3bI Kak MHOTOAaTOMHOIO — CIMpTA:
B3auUMOJEICTBUE TMIOKO3bl ¢ rujapokcuaomM menu(Il) mpu komHaTHOM
TeMmreparype M HarpeBaHuu. PasznmuuHble TUnbl OpoKeHus (CHUPTOBOE,
MOJIOUHOKHCIO0E). [mroko3a B mpupoge. buonormueckas posnb U
npUMeHeHHe TIioKo3bl. dpykroza kak u3zomep Imoko3bl. CpaBHEHHE
CTPOCHHUSI MOJIEKYJIbI M XUMHUYECKHUX CBOHCTB TJIOKO3bI U (DPYKTO3BI
®pykKTo3a B IPUPOJIE U €€ ONOIorudecKas poJib.

[TenTo3bl. Pubo3a u nezoxcuprbo3a Kak NpeacTaBUTENN allbJJOIIEHTO3.
CtpoeHue MOJIeKYI.

KomOunupoBannoe 3ansatue Ne 42, Jlucaxapuasbl.

Coneprxanue yueOHOH UH(OpMAIIH.

Hucaxapunpl. Ctpoenue aucaxapugoB. Criocod COWICHEHHS IIUKIIOB.
BoccranaBnuBaromuye CBONCTBa qUCaxapua0B KakK CIIEICTBUE COUTICHEHHUS
rukiaa. CTpoeHne W XMMUYECKHe CBOWCTBA caxapo3bl. TexXHOJIOrHYecKue
OCHOBBI TIPOM3BOJICTBA caxapo3bl. JlakTo3a M MalbTO3a Kak H30MEpPHI
caxapo3sbl.

KomOununpoBannoe 3ansatue Ne 43. [lomucaxapuasbl.

Conepxanue yueOHOM nHpopmanuu.

[Tomucaxapuapl. OOmee crpoeHue mnonucaxapunoB. CrtpoeHue
MOJIEKYJIBI KpaxMmajia, aMuio3a U aMHJONEeKTHH. Pu3ndeckue CBOKCTBA
KpaxMasa, ero HaXokKJIeHue B IIPUpoJIe U Ouosiorudeckas poiib. [ Tukorex.
XUMUYECKHE CBOWMCTBa Kpaxmana. CTpOe€HHE »HJIEMEHTAPHOrO 3BEHa
LEJUTI0NIO3b]. BiinsiHue CTpoeHHs MOIMMEpHOHM nenu Ha (u3ndeckue H
XUMHUYECKHE CBOMCTBA LEJUTION03bL. [ HApONIN3 LEmT003bl, 00pa3oBaHHe
CIIO)KHBIX 3()MPOB C HEOPraHWYECKMMU U OPraHMYECKUMH KHCIOTaMH.
Ilousitne 00 HNCKYCCTBCHHBIX BOJIOKHAX: aHeTaTHBIﬁ IICJIK, BHCKO3a.
HaxoxxaeHue B mpupojie 1 6uosiorndeckas poJib Heuton03bl. CpaBHEHHUE
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CBOMCTB KpaxmaJia 1 HEJIF0JIO3EI.

JladboparopHo-nnpakTu4yeckoe 3anaTtue Ne 18. YrieBoanl. Pacuer
MAacCOBOil WM 00bEeMHOW [10JIM BbBIX0Ja NPOAYKTA PpeakIuu OT
TEOPeTHYEeCKH BO3MOXKHOro. M3yyeHue CBOMCTB IOJUMEpPOB U
CHHTETHYECKHX BOJOKOH.

Copneprxanue yueOHOH uH(pOpMAITHH.

Pemennie 3aay Ha BBIYMCICHHE MAacCOBOM WIM OOBEMHOH HOJH
BBIXOJ[a TPOJIYKTA PEAKLIMU OT TEOPETHUYECKHA BO3MOMKHOTO.

CamocTosTenbHas paboTa CTYACHTOB.

Hanucanue ypaBHEHMM peakluil IOATBEPKIAIOIIMX CBOMCTBA
YIJI€BOJIOB.

ITogroroBka goknaga mo ogHou u3 teM: «DpykTo3a B MPUPOAE U €€
Owosormdeckas poiby, «TeXHOIOTHMYEeCKHe OCHOBBI TPOM3BOACTBA
caxaposbl», «JlakTo3a M MalbTO3a Kak M30MEphl  caxapo3bl»,
«MckyccTBEHHBIE BOJIOKHA: allETaTHBIN LIEJK, BUCKO3ay, «HaxoxaeHnue B
MIPHUPOJIe U OUONOTHYECKask POJIb IEJUTFOI03bI)

Tema 3.7.
A3oTtcoepkaniie
OpraHHYECKHE
COEIMHEHUS

Kom0ununpoBanHoe 3ansiTue Ne 44. AMUHBI.

Copepxanue yueOHOM nHpopmanuu.

Knaccudukanmst u  wu3omepust amuHoB. Ilonstue 00 amuHax.
[lepBuuHbIE, BTOPUUHBIE M TpeTUUHbIe aMMHbI. Kiaccupukanus amMHHOB
[0 TUIY YIJIEBOJAOPOJHOTO pajuKalla U YUCIy aMUHOTPYII B MOJIEKYIIE.
I'omosnoruueckue psiabl NpenenbHbIX aln(paTHUECKUX U apOMaTHYECKUX
aMHHOB, U30MEpHsI U HOMEHKJIATYypa.

XVWMHUYECKHME CBONCTBA AaMMHOB. AMMHBI Kak OpraHMYECKHE
OCHOBaHUS, UX CPaBHEHHE C aMMHAKOM U JIPYTrUMHU HEOPraHMYECKUMHU
ocHoBaHUsAMHU. CpaBHEHME XHMMUYECKHX CBOHCTB anudaTHUecKux u
apomMaTH4ecKux aMMHOB. OOpa3zoBaHUE aMUI0B. AHUIMHOBBIE KPACUTEIH.
IlonsTHE O CHUHTETMYECKHMX BOJIOKHAX. [lonMamMuiapl ¥ MOIMAaMMIIHBIE
CUHTETHYECKHE BOJIOKHA.

[Tpumenenue u nonyuenue amMmuHoB. [lomydenne amunoB. PaGotsr H.H.
3UHHHA.

KomOununpoBannoe 3ansatue Ne 45. AMUHOKHCJIOTBI.

Coneprkanne yueOHOU nHPOpMAIIU.

AMuHOKUCHOTHL. [ToHSTHE 00 aMUHOKHUCIIOTaX, UX KIAacCU(PUKALUI U
ctpoenune. OmnrTuyueckass HW30MepUs a-aMHHOKHUCIOT. HomeHkiatypa
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aAMUHOKHCIIOT. JIBOICTBEHHOCTH KHCJIOTHO-OCHOBHBIX CBOICTB
AMUHOKHCIIOT U €€ PUYMUHBL. buronsipHble HOHBI. Peakiinu KoHIeHC AU,
Ilentunnas  cBsi3b. CHHTETHYECKHE  BOJIOKHA:  KalpOH,  JHAHT.
Knaccudukanus BonokoH. [lomyueHne aMHHOKHCTIOT, UX MPUMEHEHUE H
Oounosornueckasi QyHKITHS.

Kom0nnnpoBanHnoe 3ansitue Ne 46. beaku.

Coneprkanne yueOHOM nHPOpMaIIUU.

benku. benku kak npuponassie nonumepsl. [lepBuuHas, BTOpUYHAS,
TpeTU4YHass M YETBEpPTUYHAs CTPYKTyphl OenkoB. DubpumispHble u
rnoOynspHeie  Oenku. XUMHUYECKHME CBOMcTBa OENKOB: TOpEHHeE,
JeHaTypaluus,  THAPOJM3,  KaueCTBEHHble  (LIBETHbIE)  pEaKLUu.
buonornveckue QyHkmm O6eIKoB, MX 3HaYeHHE. BenKkun Kak KOMIIOHEHT
nuiny. [IpoGiema 0enKoBOro rojaofaHus U IMyTH €€ peleHUsl.

JladopaTopHo-nnpakTu4yeckoe 3anaTue Ne 19. U3yuyeHue nBeTHBHIX
peaxkuuii 6eJ1KoB.

Copnepxanue yueOHOM nHpopMaLuu.

Pemennie 3agay Ha BBIYMCICHHE MAacCOBOM WiIM OOBEMHON HOJH
BBIX0/Ia TIPOJIYKTA PEAKIIUH OT TEOPETUUECKHA BO3SMOKHOTO.

CamocTtosTenbpHas paboTa CTYACHTOB.

Hanucanne ypaBHEHMI peakIuid XapaKTEpU3YIOIMIMX CBOWCTBA
aMHHOB, aMUHOKHCIIOT, OCJIKOB.

[ToaroToBuTh BHICTYyIIEHWE TIO Teme: «buonornyeckue GyHKIIHH
0enkoB, WX 3HaueHHe», «benku kak KoMmmoHeHT muumy, «IIpobrema
OEJIKOBOTO TOJIOJIAHUS U MTYTH €€ PEUICHUS.

Tema 3.8.
A3zoTcoaepkaime
reTepOLUKINYECKU
€ COCJINHEHHS.
Hyxnennosbie
KHCJIOTHI.

KomOnnnpoBannoe 3ansitue Ne 47. HykienHOBbIe KHCJIOTHI.
Ctpoenue JTHK u PHK.

Coneprxanue yueOHOH HH(DOpMAIIH.

HyxnenHoBble kucinoThl. HykienHOBbIE KHCIOTHI Kak HPUPOAHbBIE
nosmMepsl. Hykieotuabl, ux crpoenue, npumepsl. AT® u AID, nx
B3aWMOINPEBPAIIEHUE U POJIb 3TOTO npouecca B npupone. [lonsrue JJHK u
PHK. Crpoenne IHK, ee mepBuuHas u BTopudHas cTpykTypa. Pabotsr .
Kpuka u JI. Yorcona. KoMIUIEeMEHTapHOCTb a30THUCTBIX OCHOBAHUM.
Perumukanus JIHK. Ocob6ennoctu crpoenuss PHK. Tunst PHK u ux
ouonmornueckne ¢yakuun. I[loHsTHe O TpoWdHOM Koje (KOJOHE).
buocunTe3 6enka B )KUBOU KieTke. | eHHast nH)XeHepus: 1 OMOTEXHOJIOTHSI.
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Tpancrennsie GOpMbI paCTCHUHN U )KUBOTHBIX.

CamocTosiTenpHast paboTa CTYICHTOB.

[ToaroroButh BbICTyIUICHHE: «['eHHas wHXeHepus», «Paborer @.
Kpuka u JI. VYorcona», «buocuHTe3 Oeinka B IKUBOU KIETKEY,
«Tpancrennbie GOpPMbI paCTCHHUI W JKUBOTHBIX)

Tema 3.9.
buonornueckn
AKTHBHEBIE
COEIMHEHHUS

KomOunnpoBannoe 3ansitue Ne 48. Buosormyeckm aKTHBHBIE
COe/IMHEHMSI.

Copneprxanue yueOHOH nH(pOpMAITHH.

®epmentsl. [lonsatue o QepmeHTax Kak O OHOJIOIMYECKHX
Karanu3aTopax 06emkoBoi mpupoibl. OCOOCHHOCTH CTPOCHHS U CBOICTB B
CpPaBHEHMM C HEOpraHMYecKMMM KaTanuzatopamu. Kiaccudukanums
depmenToB. OCOOEHHOCTH  CTPOGHHUS W CBOHCTB  (DEPMCHTOB:
CEJIEKTUBHOCTh U 3(PPEKTUBHOCTb. 3aBUCUMOCTb aKTUBHOCTH (DEPMEHTOB
ot temneparypsl u pH cpenpl. 3HaueHue (epMEHTOB B OHOIOTHH U
IIPUMEHEHHE B IPOMBIIIJICHHOCTH.

Buramunpl. [lonstue o ButammHax. Mx kimaccupukanus u
obo3nauenne. Hopma norpebiienuss ButramMuHOB. BogopacTtBopruMele (Ha
npumepe ButamMuHoB C, rpynnsl B u P) u sxupopactBopumble (Ha mpumepe
ButaMmMHOB A, D wu E). ABHUTaMHHO3bI, THIEPBUTAMHUHO3bI H
TUIIOBUTAMUHO3bI, UX MPO(UIAKTHKA.

I'opmonsl. [loHsATHE O TrOpMOHaX Kak OHOJOTMYECKH AaKTHBHBIX
BEIIECTBAX, BBITIOJTHSIOIINX SH/I0KPUHHYIO PEryISILHIO
KHU3HENIeATeNbHOCTH  opraHu3MoB.  Krnaccugukaiuss  ropMOHOB:
CTEpOU/IbI, TPOU3BOJIHBIE AMUHOKHCIIOT, MOJUMNENTUIHbIE U OEIKOBbIE
ropMoHbl. OTHENbHBIE TPEACTABUTEIN: 3CTPAANOIN, TECTOCTEPOH,
WHCYJIUH, a[peHAJINH.

JlexapctBa. IloHsiTHE O JleKapcTBaX Kak XHWMHOTEpPANEBTHYECKHUX
npenapatax. KpaTkue wncTropuyeckue CBEJIEHUS O BO3HUKHOBEHUH W
Pa3BUTHH XUMHUOTEpanuu. [ pynmsl IekapcTB: cynbpaMusl (CTpEenToLu),
aHTUOMOTHKY (NEHULIWJUIMH), AHTUIUPETUKU (aCMUpHUH), aHaIbIeTUKU
(ananpruH).  MexaHu3M  JI€HCTBHS ~ HEKOTOPHIX  JIEKApCTBEHHBIX
MpernapaToB, CTPOEHUE MOJEKYJ, MPOTHO3UPOBAHNUE CBOMCTB Ha OCHOBE
aHaJM3a XMMUYECKOTO CTPOCHMs. AHTHOMOTHUKH, UX KiIacCU(UKAIUS MO
CTPOEHHIO, TUITY U CIIEKTPY JeicTBUs. be3onacHbie criocoObl TpUMEHEHMUS,
JIeKapCTBEHHbIE (POPMBI
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CamocrosTenbHas paboTa CTyIEHTOB.
[MoxroroBka cooOrieHuit Ha OJHY U3 MPENJIOKECHHBIX TEM: «3HAYCHHE
depMeHTOB B OHOJOIMM M NPUMEHEHHE B MPOMBIIIJIEHHOCTUY,

«ABI/ITaMI/IHO3LI, THIICPBUTAMUHO3EBL u THIIOBUTAMUHO3HI, nux
HpO(bI/IJ'IaKTI/IKa», «ITonsATHe 0 TOpMOHAax Kak OMOJIOTMYECKH aKTHBHBIX
BCIICCTBAX, BBITTOJITHATOIIINX SHAOKPHUHHYIO peryjsinuro

KHU3HEICATSNIbHOCTU ~ OpraHu3MoB», «lcropuueckue CBEIEHHUS O
BO3HUKHOBCHHM W PAa3BUTHUH XUMHOTEpanuun», «[pynmel JIeKapcTB:
cyiabhamuapl (CTPENTOIMI), AHTHOUOTUKH (TICHUIMIUINH ), aHTUITUPETUKHI
(aciupuH), aHAJIBIC€TUKYU (AaHAJIBTUH)Y.

IIpakTuyeckoe 3ansaTue Ne 20.
O0o00menue Mo MaTepuay, M3y4eHHOMY BO BTOPOM cemMecTpe.

CamocrosTenbHas paboTa CTyIEHTOB.
Pemenne u 0000mIeHne MaTepraa o Kypcy Opranndeckast XHMUS.

Bcero: 204 yaca, u3z HUX 96

XapakTepuCcTHKa YPOBHS OCBOCHUS y4EOHOT0 MaTepuaa:

1 — o3HaKOMUTEIHHBIN YPOBEHH (y3HABAaHUE paHee N3YYCHHBIX 00HEKTOB, CBOMCTB);

2 — PETpOAYKTHBHBIH YPOBEHbB (BBIMOIHEHUE IESTEIBLHOCTH 10 00pa3ily, HHCTPYKIIUU HIIH O]l PyKOBOJICTBOM);

3 — IPOYKTHBHBIN yPOBEHb (IUTAHUPOBAHKE U CAMOCTOSITEIIFHOE BHIITOJTHEHHE IS TEIbHOCTH, PEIIeHHE TPOOIeMHBIX 3a/1a49).
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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

«CpencTpa IMYHON TUTHEHBI U KOCMETHUKIY

9. «JloMaiHss anTexka»

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¥Mu4eckne 3J1EMEHTBI B OpraHu3Me 4eJIOBEKA.

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. [IoHsTHe KOppo3un. XuMudecKkass KOppo3Husl.
DnexTpoxumuueckas Koppo3us. CrocoObl 3alUTH METAIIIIOB OT KOPPO3HH.

21. O6mme crnocoObl MOIYYSHHS] METAILIOB.

22. MeTtaiuibl B IpUPO/IE.

23. OTKpbITHE NEPUOANYHOTO 3aKoHa. [IpeanochlIku: HakomieHne (HakToJIOTHIECKOro
Martepuaina, pabotsl npeamectseHHUKOB (U.B. JleOepeiinepa, A.D. lllankyprya, JIx.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 XUMUYECKUX U (PU3UUECKUX CBONCTB.

27. Bogopoa. [IBoiicTBeHHOE MMOJI0kKEHHE BO0po1a B [leproanueckoi cucrteme.
N3ortonsl Bogopoaa. Tsoxemnas Boaa.

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

29. HemeTamibl — MPOCTHIEC BEUIECTBA, CTPOCHUE, AJUIOTPOIIHUSL.

30. KaTtroHsI meI0YHbIX METAJUIOB KaK BayKHEHIIas (hpopMa X CyIIeCTBOBaHUS,
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. ANIOMUHUNA — caMbIil paClIpOCTPAHEHHBIN B 36MHOM KOpE METaJll.

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

34. CunukaTHasi IPOMBIIIJIEHHOCTb.

35. Heorpanumuennesle mnonumepsl. llommmepsl — mpocTeie BemecTBa ¢ aTOMHOU
KPUCTAJUTMYECKON PELIETKOM: auIOTPOIHBIE BUIOM3MEHEHUs yriepojna (anmas, rpadur,
KapOuH, (QyuiepeH — B3aUMOCBS3b THOPHAM3AIMKA OpPOUTANCH y aTOMOB yIJiepoaa ¢
MPOCTPAHCTBEHHBIM CTPOEHUEM aJUIOTPOITHBIX MOAUBUKAIIII).

36. ITonumepsl — CIIOKHBIE BEMIECTBA C ATOMHOM KPUCTAJUIMYECKOM PELIETKOM: KBApII,
KpeMHe3eM (JIMOKCUIHbIE COCAMHEHHS KPEMHHUSA), KOPYHI (OKCHJ alIOMUHUA) U
IIOMOCWJIMKATHl  (TIOJIEBBIE IIMATHI, CIIOJIa, KAOJWH). 3HAYEHUE HEOPTraHUYECKUX
IPUPOAHBIX MOJIUMEPOB B (POPMUPOBAHUM OJTHON MX T€OJOTMYECKUX 000J0YEK 3eMiId —
auTochephl.

37. A3zor u Qgocdop, ux 3HaueHue U npuMeHeHue. A3oT u pochop B mpupone, 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 ctpoeHus atoMoB 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

Peanuzanust mporpamMmbl JTUCHMIUIMHBI TpeOyeT Hanuuus ydeOHOro KkaOuHeTra
(JtabopaTopun) XUMUHU.

O6opynoBaHue yueOHOTO KabrHEeTa

- MECTO NpernojiaBaTes;

- yueOHbIE MeCTa MO KOJUYECTBY O0YUYaIOIINXCS;

- yueOHasl 10CKa;

- Ttabmuna «Ileproanueckas cucrema xumudeckux sneMenToB J[.M. MenneneeBay

- Tabnuia «PacTBOPUMOCTb KUCJIOT, OCHOBAaHMM, 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 nabopaTopHbIA PU3MUECKUN

— Kowmmnext «llIkonpHas xumMudeckas 1adb0paTopus»
— CnupToBKa

— IIpoOupku

— IlIratuB muis mpoOUpPOK

— Ilumnerku (B acCOPTUMEHTE)

— KonGw1 B (accopTumenTe)

3.2. UudopmanuonHoe odecnevyenne 00yueHust
PexomMenayemMble HCTOYHHKH

OcHOBHBIEC 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: YYEeOHHUK ISl CTYAEHTOB NPO(ECCHOHATBHBIX
o0Opa3oBaTeNbHBIX OpraHu3alui, ocBauBaroux npodeccun u cnenuansHoctu CIIO.
- M., 2019
. I'abpuensn O.C. u gp. Xwumws. Ilpaktukym: yueO. mocobue nisi CTYIEHTOB
po(ecCHOHANIBHBIX 00pa30BaTENbHBIX OpraHU3allMii, OCBaUBaIOUIUX Ipodeccuu 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 yripaxHeHus: yue0.mocobdue
JUISL CTYAIGHTOB NPO(EeCCUOHAIBHBIX 00pa30BaTEIbHBIX OPraHNU3alINA,0CBAaUBAIOLIIX
npodeccun u cnenuansaoctu CIT1O. — M., 2019
. Epoxun FO.M., KoBameBa WN.b. Xumusa mis npodeccuit u crnerumanbHOCTEH
TEXHMYECKOTO U €CTECTBEHHO-HAy4yHOTo Mpoduieil: y4eOHUK ISl CTYJIEHTOB
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-@3 (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 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot
05.05.2014 Ne 84-@3, o1 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ uzm.,
BHeceHHbIMU DenepanbHbiM 3aKk0HOM OT 04.06.2014 Ne 145-@3, B pea. 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 CpeHEro o01Iero 00pa3oBaHusl, yTBEpkKACHHbIN MpUKa3oM MUHUCTEpCTBA
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 ¢eaeparbHOro y4eOHO-METOIUYECKOrO
o0beTMHEeHUS 110 001IeMy 00pa3zoBaHuio (ITpoTokoJI OT 28 uroHs 2016 1. 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.
VYupexnaenuit. — 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.YO. I[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 Munoopuayku Poccuu ot 17.03.2015 Ne 06-259 «Pexomenaanuu no
OpraHM3alK TOMYyYeHHUsl CpeaHEro o0Iero oOpa3oBaHHs B MpeneiaXx OCBOCHUS
o0pazoBaTeIbLHBIX POrpaMM CpeHero MpodeCcCHOHAILHOTO 00pa3oBaHus Ha Oaze
OCHOBHOrO o0miero oOpa3oBaHMsi € ydeToM TpeOoBaHuM  (penepanbHBIX
TOCyIapCTBEHHBIX 00pPa30BaTEIbHBIX CTAHIAPTOB U MOJIydaeMOW Mpodeccuu WiIn
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 npodeccuit U cnenuaabHOCTEH 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 nmpeamerTra

B pesynbrare u3yueHusi yueOHOro mpeamera «XUMHs» OOy4arOUIUiics IOHKEH
00J1a/1aTh CJIEIYIOIIUMH PE3yIbTaTaMU:

JIMYHOCTHBIE:

- poccuiicKasi TpaxJaHCKash WIACHTUYHOCTh, MAaTPHUOTHU3M, YBAXKEHHUE K CBOEMY
HapoJay, YyBCTBO OTBETCTBEHHOCTU mepen PoamHO#, TOpJOCTh 3a CBOUM Kpail, CBOIO
PonuHy, mponuioe W HacToflllee MHOTOHAIIMOHANBHOTO Hapoja Poccum, yBakeHHE
roCyapCTBEHHBIX CUMBOJIOB (Tep0, duiar, THMH);

- TpaKJaHCKas MO3UIHMS KaK aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCHICKOIO
00111eCTBa, OCO3HAIOIIETO CBOM KOHCTUTYILIMOHHBIC MpaBa U 00SI3aHHOCTH, YBaXKaIOIIETO
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(hOpMUPOBAHHOCTHh MUPOBO33PEHHS, 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(hopMUPOBAaHHOCTH 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
CIOCOOHOCTh BECTH JHAJIOT C JAPYTUMU JIFOABMHU, JOCTUTaTh B HEM B3aUMOIIOHUMAHMS,
HAaXOJWTh OOIMME TIeIM W COTPYAHUYATh IS HX JIOCTHIXKEHMs, CIOCOOHOCTH
MPOTUBOCTOSTh UCOJIOTHH IKCTPEMHU3Ma, HAlIMOHAIM3MA, KCEHO(POOUH, TUCKPUMHUHALIUN
M0 COIUAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM TMPU3HAKAM 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 TMOBEJCHUE HA OCHOBE YCBOCHUS OOIIEYEIIOBEUECKUX
IICHHOCTEH;

- TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA
MPOTSHKEHUU BCEH )KM3HU; CO3HATEIPHOE OTHOIIIEHUE K HETPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBHIO YCTICTITHOM MPOo(dheCCHOHATFHON U O0IIECTBEHHOM NeATeTLHOCTH;
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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  CaMOCOBEPIICHCTBOBAHUHU, 3aHATHUSIX CIIOPTUBHO-
03/IOPOBUTEIBHOM  JIEATENIbHOCTBIO, HENPUSATHE BPEIHBIX MPUBBIUEK: KypeHUS,
yHOTPEeOJICHHSI aJIKOTO0JIsl, HAPKOTUKOB;

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

- OCO3HAHHBIM BBIOOP Oyaymied mnpodeccnd W BO3MOXHOCTEH peanu3anuu
COOCTBEHHBIX KU3HECHHBIX TUTAHOB; OTHOIICHUE K MPO(dEeCCUOHATBLHOM IS TEIIbHOCTH KaK
BO3MOXKHOCTH YYacTHsl B PEHICHUM JUYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX,
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 TPUHSTHUS
LIEHHOCTEH CEMEUHOM KU3HMU.

MeranpeamerHsbie:

- YMEHHE CaMOCTOSITEJIbHO OINpPENENATh LEIU AEATENbHOCTH U COCTABJIATH IUIAHBI
NEeATEIbHOCTH; CaMOCTOSATEIbHO OCYUIECTBIISITh, KOHTPOJIUPOBATH M KOPPEKTHUPOBATH
JEATEIIbHOCTh; HCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJI TOCTUXKEHUS MOCTABICHHBIX
1enel U peanu3aluu IIaHOB IeSITEIbHOCTH; BEIOMPATh YCIICIIHBIC CTPATErHH B PA3JIMUHBIX
CUTYyaIUsX;

- YMEHHE NPOIYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBATH B MPOLECCE COBMECTHOM
JEATeIbHOCTH, YYUTBHIBATh MO3UIMU JPYTUX YYACTHUKOB JEATEIBHOCTH, d(PGHEKTUBHO
paspeniaTh KOHMIUKTHI;

- BJIaJICTh HaBBIKAMHU TO3HABATENILHOMN, Y4E€OHO-HCCIEIOBATEIbCKON M MPOESKTHOU
NEeSATEIbHOCTH, HAaBBIKAMHU paspelnieHus MpoljieM; CIMOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOHCKY METOJIOB pEIICHHUS MPAKTUYECKUX 3ajlady, MPUMEHEHUE
pa3IMYHBIX METOAOB MO3HAHHS;

- TOTOBHOCTH U CLIOCOOHOCTH K CAMOCTOSTEIHbHON HH(DOPMAITMOHHO-TT03HABATEILHON
NEATEIIbHOCTH, BIaJ€HNE HAaBbIKAMU MOJYyUYCHUST HEOOX0AMMOM nH(popMaIlu U3 cioBapei
pa3HBIX THUIIOB, YMEHHE OPHUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHUKAX HWHOOpPMAIINH,
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 3aJlad C COOJIOJICHHEM TpeOOBaHUN JPrOHOMHUKH, TEXHHUKH
0€30MacHOCTH, TUTHEHBI, PECypCOCOEPEKECHMs, TMPABOBBIX M ITHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

- YMEHHE OMPENeIATh Ha3HauYeHNE U (QYHKIIMH PA3IUIHBIX COITUATBHBIX UHCTUTYTOB;

- YMEHHUE CaMOCTOSITEJIbHO OLICHUBATh W MNPUHUMATH PEIICHUS, ONPEACISIONINe
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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- BJa/IETh HABBIKAMM IMO3HABATEJIbHON pedeKCHHM KaK OCO3HAHUSI COBEpLIAEMBIX
JNEWCTBUN U MBICIHUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHU, 'PAHUIL] CBOETO
3HaHUA U HE3HAHMS, HOBBIX [T03HABATEIIBHBIX 33/1a4 U CPEACTB UX JOCTHKECHUSI.

IIpeamerHble:

— c(OpPMHUPOBAHHOCTh MPEJCTABICHUN O MECTE XMMUU B COBPEMEHHOM HAy4HOU
KapTUHE MUPa; TOHUMAHKUE POJIU XUMUU B (GOPMUPOBAHUU KPYro3opa U (PyHKITMOHATILHON
TPaMOTHOCTH YEJIOBEKA ISl PEIICHHS TPAKTUYECKUX 3a/1aY;

— BJQJCHHE OCHOBOMNOJIATAIOIIUMU XHUMHUYECKHUMHU TOHATHSIMH, TEOPHUIMHU,
3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE TMOJb30BAHUE XUMUYECKON TEPMUHOJIOTHUEN
1 CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMH METOJIAMU HAYYHOTO IIO3HAHWS, HCHOJIb3YEMBIMU B
XUMUHU:  HAONIOJCHUEM, OMNHCAaHHEM, W3MEpPEHHEM, OKCIICPUMEHTOM; yMEHUE
0o0pabaThiBaTh, OOBSICHATH pE3YJIbTaThl TMPOBEJICHHBIX OIBITOB W JCNIaTh BBIBOJIBI;
TOTOBHOCTB M CIIOCOOHOCTH MPUMEHSTh METObI TTO3HAHUS TIPU PEIICHUH MPAKTUYECKUX
3a/a4;

— c(hopMUPOBAaHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIC OIEHKU U MPOU3BOIUTH
pacyeTsl o XUMHUYECKUM (OpMYJIaM U YPaBHEHUSM;

— BIIaJICHUE TIpaBUJIaMU TEXHUKU O€30MaCHOCTH MPHU UCIOJIb30BAHUNA XUMUYECKUX
BEILIECTB;

— c(OpMUPOBAHHOCTHL COOCTBEHHOW TMO3UIIMU MO OTHOIIEHHUIO K XUMHUYECKOU
uH(popMaIu, mojiydaeMoi U3 pa3HbIX UCTOYHUKOB.

B mponecce ocBoeHus mpeaMera y CTYyACHTOB JOKHBI (DOPMUPOBATHCS OO0ITHE
kommneteHmu (OK).
OcBoeHnue comepkanust  yd4eOHOro  mpenMera  «XuMus»  o0ecnedyuBaeT

dbopMUpOBaHHE W PA3BUTHE YHHUBEPCAIbHBIX YYCOHBIX JCHCTBHM B KOHTEKCTE
MIPEEMCTBEHHOCTH (DOPMUPOBAHMS OOIIUX KOMITCTCHITUH.

Buabl ynusepcaabHbIX O0mme KOMNeTeHUNH
Y4eOHBIX AeiicTBHI (B coorBercTBHHU ¢ PT'OC CIIO
10 CNeNHAJIbHOCTH
31.02.03 JIabopaTopHasi IMAarHOCTHKA

PeryasituBHble OK 2. Oprann3oBbIBaTh COOCTBEHHYIO
CamocrosATenbHOE  HW3Y4YCHHE  JOMOJHHUTEIBHBIX | AeSTEIbHOCTh, BEHIOUPATh TUIIOBBIE METOIBI U
WHOCTPAaHHBIX SI3BIKOB; CAMOCTOSITEIbHOE OCBOEHHE | CITOCOOBI BBITIOJTHEHUS TIPO(ECCHOHANBHBIX 33134,
rJ1aB, pa3fel]oB W TeM Yy4eOHBIX JUCIMIUIMH; | OLEHUBAThH X BBIOJHEHHE U KaueCTBO.
caMoCTOsiITeNIbHOE ~ OOyueHHe Ha 3a04YHBIX U
JTMCTAHIIMOHHBIX Kypcax; CaMOCTOSITENIbHOE
OIpeJIeIeHue TeMbI NMPOEKTa, METOJIOB M CIIOCOOOB
ero peanu3aum, HCTOYHHUKOB pecypcos,
HEOOXOJMMBIX  JUII  pealu3alliii  TPOEKTa;
CaMOCTOSITENTFHOE B3aMMOJICHCTBHE C MCTOYHHKAMH
pecypcoB:  WH(GOPMAIIMOHHBIMH  HMCTOYHHKAMH,
dboHmamu, MPECTABUTEISIMU METAITTHCKIX
OpraHu3alyii ¥ T.II.; CAMOCTOSITENIFHOE YIpaBICHHE

pecypcamMmm, B TOM HYHCIIC HCMATCPUAJIbHBIMU;
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MpE3CHTAIMs] Pe3yabTaTOB MPOEKTHOM paboThl Ha
pa3IMYHBIX JTalax €€ peaJu3aluu.

KoMMmyHuKaTHBHBIE

CaMOCTOSITEIbHO CTaBUTh LEIHM KOMMYHHKAIUH,
BBIOMpaTh MAapTHEPOB U CHOCOO MOBEACHUS BO
BpeMsl KOMMYHUKAIIUM, OCBOEHHE KYJIbTYPHBIX U
COLIMAJIbHBIX HOPM OOIIEHUS C MpeICTaBUTEISIMU
Pa3IMYHBIX COOOIIECTB, y4acTHE B BOJOHTEPCKOM
JNBIKEHUU, TUIAHUPOBAHME U OCYILECTBIICHUE
COTPY/JHMYECTBA C IMpENojaBaTesieM, KOJUIeraMu Hu
CBEPCTHUKAMU; MOCTaHOBKA BOIIPOCOB -
MHUIMATUBHOE COTPYIHUYECTBO B IOUCKE U cOope
uHpopMaluy;  y4eT  HO3UIHMH  coOeceHMKa;
pazpenieHne KOHGIUKTOB; YIpaBleHUE MOBEICHUEM
ManueHTa,  KOHTPOJIb, KOPPEKLHUs, OIEHKA €ro
NEHCTBHUI; yMEHHME C JOCTAaTOYHOW TOJHOTOM U
TOYHOCTBIO BBIPA)KaTh CBOU MBICIIA B COOTBETCTBUU C
3a/layaMy M YCJIOBHSIMHM KOMMYHHKAIlUM; TIepeaaya
uHpopMaMd M OTOOpaKEHUE  MPEAMETHOTO
coJIepKaHUsI.

OK 10. bepexHO OTHOCUTBCSA K HCTOPUUIECKOMY
HACJIEJMIO U KYJIbTYPHBIM TPAJAUIUSIM Hapo/a,
yBaXXaTh COIIMAIBHBIC, KyJIbTYPHBIC U
PEIUTHO3HBIC PA3THYHSL.

OK 11. BeiTh roTOBBIM OpaTh Ha ceOst
HPaBCTBEHHBIE 00513aTEIHCTBA 110 OTHONICHHIO K
pUpPOJIE, OOIIECTBY U YCIOBEKY.

ITo3naBaTesbHBIE

OOBSACHATDL SBICHUS C HAYYHOW TOYKU 3PEHHUS,
pa3zpabaThiBaTh ~ HAyYHOTO-  HUCCIIEOBATEIbCKUE
paboThI; HHTEPIIPETUPOBATH MOJYUCHHBIC JTaHHBIC U
JIOKa3aTeNbCTBA c Pa3HBIX MO3UIUI 5
dhopmynupoBaTh COOTBETCTBYIOIINE BBIBO/JIBI;
CaMOCTOATENIbHOE BBIZICTICHUE U (DOopMyTHpOBaHUE
yueOHO 1enu; HH(HOPMAIMOHHBIN MOKCK; 3HAKOBO-
CUMBOJIMYECKHE  JEUCTBUSA;  CTPYKTYPUPOBAHHE
3HAHUW; MPOU3BOJIBHOE U OCO3HAHHOE IOCTPOCHUE
pedeBOro BBICKa3bIBaHUS (YCTHO M MHUCHBMEHHO);
CMBICIIOBOE UYTEHUE TEKCTOB PA3JIUYHBIX JKAHPOB;
HN3BJICUCHUC I/IH(bOpMaIII/II/I B COOTBETCTBHU C LICIBIO

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
JIeSITebHOCTb, BEIOUPATh TUIIOBBIE METO/IBI U
Croco0BbI BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4,
OLICHUBATbh UX BBIIIOJIHEHUE U KaueCTBO.

OK 4. Ocy1ecTBiaTh NOUCK U UCHOJIB30BaHUE
UHpOpMaLuU, HeOOXOAUMOM 111 H3PPEKTUBHOTO
BBITTOJTHEHUS TPO(eCcCHOHANBHBIX 33134,
poheCCHOHATTFHOTO ¥ IMYHOCTHOTO PA3BUTHSL.

YTEHUS
JInuHOCTHBIE OK 1. IloHnMaTh CyIHOCTb U COLMAIBHYIO
JluuHOCTHOE  camoolpenenenue; pasButue - | 3HAaUMMOCTh cBoel Oynymieit npodeccun,
KOHLEMIUH; CMBICIIO00pa30BaHUe, MOTHBAIMS, | IPOSIBIATH K HEW yCTOWYMBBINA HHTEpPEC.

HPaBCTBCHHO-3TUYCCKOC OLICHUBAHUC.

PesynbTaTsl 00yyeHHs
(ocBOEHHBbIEC YMEHMSl, YCBOCHHbIE 3HAHUS)

®opMbI U METOAbI
KOHTPOJIA U OLI€CHKHU PE3yJabTAaTOB
o0yueHust

OcBoeHHbIC YMEHUA

— Ha3bIBATb: U3YYCHHBIC BCIICCTBA I10 <<TpPIBPIaJ'IBH01>i» niny | IpakKTH4CCKUX yMCHI/Iﬁ

MEXIyHapOJAHON HOMEHKIIATypam;

— ONpeleiaTh. BAJICHTHOCTb M CTCNCHb  OKHUCJICHUSA Pemenue 3amay.
XUMHYECKHX »JIE€MEHTOB, TUII XHMuueckoi cBs3u B | OUEHKa ¥ 00CYKIEHHE OTBETOB Ha
COCIMHEHUAX, 3apsA] HOHA, IIPOCTPAHCTBEHHOE CTpocHue | 3aHATHUU

OneHka AEMOHCTpalUHd CTYIAEHTOM

Pemenue 3ananuii B TecToBOM popMme.
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MOJIEKYJI, TUIl KPUCTAJUIMYECKON PEIIETKH, XapaKTep CPebl
B BOJIHBIX pPAaCTBOpAaX, OKHUCJIUTEIb M BOCCTAHOBUTEIND,
HallpaBJI€HUE CMEUICHUS pPaBHOBECUs II0J] BIUSHHUEM
pasnu4HbIX  (HaKTOpPOB,  HW30MEpPhl U TOMOJIOTH,
NPUHAUIEKHOCTh ~ BEIIECTB K  pa3HbIM  KJaccam
HEOPTraHWYECKUX U OPraHUYECKUX COCIUHEHHS; XapakKTep
B3aMMHOTO BIIUSIHUS aTOMOB B MOJIEKYJIaX, TUIIbl PEAKLUN B
HEOPraHWYECKON U OPraHu4eCKON XUMUY;

— XapaKkTepHu30BaTh: S-, P-, -3JIEMEHTHI 110 UX MOJOKEHHIO B
[Tepmonnueckori cucreme J[.M. Menneneea; ooOmue
XUMUYECKHE CBOWCTBA METAJLJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKHX M OPraHUYECKUX COCIUHEHUU
(YyrneBomoposoB),  CIHpPTOB,  (DEHOJIOB,  alBACTUIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, aMHHOB, aMHUHOKHCIIOT H
YTJIEBOJIOB);

— OOBACHSATH: 3aBUCUMOCTh CBOWCTB XMMHYECKOI'O 3JI€MEHTa
U 00pa3oBaHHBIX MM BEHIECTB OT TIOJIOKEHUS B
ITepuonuueckont cucreme .M. MenneneeBa; 3aBUCUMOCTh
CBOMCTB HEOPraHMYECKMX BEIIECTB OT HMX COCTaBa H
CTPOCHHUSI, TPHUPOAY XHUMHYECKON CBSI3U, 3aBUCHUMOCTD
CKOPOCTH XMMHUYECKOW peaklnu OT pa3lUu4HbIX (PaKTOPOB,
PEaKIMOHHON CTIOCOOHOCTH OPTAaHWMYECKHUX COSJAMHECHUU OT
CTPOEHHUSI MOJIEKYT;

— BBINOJIHATh XUMUYECKUM HKCIIEPUMEHT IO PACIO3HABAHUIO
BOKHEUININX HEOPTaHWYECKUX W OPraHUYeCKHX BEIECTB,
MOJIyYEHUI0 KOHKPETHBIX BEIIECTB, OTHOCALIUXCS K
M3YYEHHBIM KJIaccaM COEIMHEHUI;

— MPOBOJUTH pacueThl MO XHUMHUYECKUM (opMmylnaMm U
YpaBHEHUSIM PEaKIIMii;

- OCYILIECTBIISITh CAMOCTOSITENIbHBIN TOUCK XUMUYECKOU

nH(OPMAIIUY C UCTIOIH30BAHUEM PA3IMUYHbBIX UCTOYHHUKOB

(cTipaBOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX U3/IaHUH,

KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa);

--HACTI0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JIJIsI 00pabOTKH

U Tiepeauid XUMHYecKoi HHPOpMAIIUU U ee MPeICTaBICHUs

B pa3IMYHBIX opMax.

AHanu3 BBIIOJHEHUS 3aJaHuN I
CaMOCTOSITENTbHOU PaOOTHI.
3ammura pedepaTos.

YcBoeHHbIE 3HAHUA:

— pOJIb XUMHHU B €CTCCTBO3HAHUHU, €€ CBA3b C JAPYIrMMU
€CTECCTBCHHBIMHN HayKaMu, 3HAYCHUC B KNU3HU
COBPEMEHHOT0 00IIeCTBa;

— Ba)KHEUIINE XUMUYECKUE TOHITHA: BEUICCTBA, XUMHUYECKUU
9JIEMEHT, aTOM, MOJIeKYJla, Macca aTOMOB U MOJIEKYJ, HOH,
paavKal, aJllIoOTpOonus, HyKJINAbl U U30TOIIbI, aTOMHBIC S-, p-
, d-opOuranu, XUMHYECKast CBSI3b,
AEKTPOOTPHUIIATEIILHOCTD, BaJICHTHOCTD, CTCTICHb
OKHUCJICHUS, THOpUAN3aIus opOuTanei, mIpoCTPaHCTBEHHOE
CTPOCHHE MOJICKYJI, MOJIb, MOJISIpPHAs Macca, MOJISIPHBIH
00BeM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO
N HEMOJICKYJISIPHOT'O CTPOCHM A, KOMIIJICKCHBIC COCITMHCHMN A,
TUCTIEPCHBIE CUCTEMBHI, VCTUHHBIC PacTBOPBHI,
QJICKTPOJIUTHYCCKAA Jucconuanusa, KHCIOTHO-OCHOBHBIC
peaku B BOIHBIX pPacTBOpax, THUIAPOIU3, OKHCICHHEH
BOCCTAHOBJICHHE, DJIJIEKTPOJIU3, CKOPOCTh XHUMHUYECKOU
peaKIu, MEXaHU3M PEaKIUU, KaTalau3, TeIIoBOM hdexT

Pemenue 3aganuii B TeCTOBOM dopme.
Pemenne 3amau.

Onenka u 0oOCyXJIE€HHE OTBETOB Ha
3aHATUU

AHanu3 BBINOJIHEHUS 3aJaHUN s
CaMOCTOSITENIbHOM pabOTHI.

3amura pedeparos.
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peakuuu, SHTANbIUA, TEIIoTa OO0pa30BaHHUs, SHTPOIUS,
XMMHUYECKOE  paBHOBECHE, KOHCTAHTa  pPaBHOBECHS,
YIJIEpOAHBIN CKelleT, PyHKIMOHAIbHAS TPYIINa, TOMOJIOTHS,
CTPYKTYpHas u MPOCTPAHCTBEHHAS U30Mepusi,
WHIYKTUBHBIA W ME30MEpHBIH A(PEKThI, 3IeKTpodu,
HYKJICO(h1JI, OCHOBHBIE TUIIBI PEAKIIUK B HEOPTaHUYECKON U
OpraHUYECKO XUMUHU;

— OCHOBHBIC 3aKOHBl XWMHUH: 3aKOH COXPAHEHHUS MacChl
BEIIECTB, 3aKOH IIOCTOSIHCTBA  COCTaBa  BEILECTB,
Ilepuonnueckuii 3akon .M. MenneneeBa, 3akoH ['ecca,
3aKOH ABOrajpo;

— OCHOBHbBIE TEOPUU XUMHH;, CTPOCHHE aTOMa, XUMHUYECKOU
CBSI3HM, DJEKTPOJIUTHYECKON AMCCOIMAIMM, KHCIOT H
OCHOBaHHUM, CTPOCHUSI OPraHUYECKUX W HEOPraHMYECKHUX
COoeIUHEHUIN (BKIJIIOYash CTEPEOXHUMHUIO), XUMHYECKYIO
KHHETHKY U XUMHUYECKYIO TEPMOANHAMUKY;

— KJaccu(pUKaAMI0 W HOMEHKJIATYPY HEOpraHMYecKuxX U
OpPTaHUYECKUX COCAUHEHUN;

— IPUPOJHBIE MCTOYHUKHU YTIEBOJOPOJOB U CIIOCOOBI HX
nepepadoTKu;

— BEIIeCTBAa U MaTepuaibl, MIUPOKO UCIHOIb3yeMble B
MPAKTUKE: OCHOBHBIC METAJUIBI U CIUIABBI, TpaduT, KBapII,
MUHEpaJIbHbIE YAOOPEHUS, MUHEPAIbHBIE U OpPraHUYECKHe
KHCIIOTBI, TWICJIOYM, aMMHUaK, YIJIEBOAOPOILI, (EHOI,
AQHWIMH, METaHOJ, 3TaHOJI, JTUJICHIJIHMKOIb, TJIHIEPHUH,
dbopManbaeruI, areTaabAeTH I, alleTOH, TII0K03a, caxaposa,
Kpaxmar, KJIeT4aTKa, AMUHOKHCIIOTHI, oenku,
HCKYCCTBEHHBIC BOJIOKHA, Kay4dyKH, IUIACTMACCHI, >KUPHI,
MBbUIA U MOIOIIIME CPE/ICTBA.

IMpeamerHbie

—c(hOpMUPOBAHHOCTh TPEJCTABICHUH O MeCTe XUMHHM B
COBPEMEHHOM HAay4YHON KapTHMHE MHpA; MOHMMAHHUE POJIU
XUMHH B (POPMHUPOBAHUM KPYrozopa U (PYHKIIMOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELICHMsI IPAaKTUYECKUX 33]1a4;
—BJIAJICHHE OCHOBOTIOJIararouMu XUMHYECKUMHU
MOHATHSMM, TEOPUSAMH, 3aKOHAMHU M 3aKOHOMEPHOCTSIMU;
YBEPEHHOE TMOJIb30BAaHUE XWMHYECKOM TEPMHHOJIOTHENH H
CHMBOJIMKOM;

-BJIaJICHUE OCHOBHBIMM METOJIaMU HAy4HOTO I103HaHUS,
UCTOJb3yeMbIMU B XHMHHU: HaOJIOJICHUEM, OIHMCAHUEM,
U3MEpEHUEM, DSKCIEpUMEHTOM; YyMeHHe 00palaThIBaTh,
OOBSICHATh PE3yNIbTaThl MPOBEJCHHBIX ONBITOB U JeJlaTh
BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH METOMAbI
MIO3HAHUS NPU PELIEHUM NTPAKTUYECKUX 33/]a4;
—c(opMHpPOBAaHHOCT, yYMEHHUS JaBaTh KOJIMYECTBEHHbBIE
OLIEHKH U MPOU3BOAMUTH PacUeThl 10 XMMUYECKUM (OopMyiaM
U ypaBHEHUSIM;

—BJIaJIcHUEe TPAaBWIAMU TEXHUKH O€30MaCHOCTH MpHU
MCIOJIb30BAaHNU XUMUYECKUX BEILECTB;
—c(hOPMHUPOBAHHOCTb COOCTBEHHOM MO3MIIMU 110 OTHOIICHHUIO
K XUMHUYECKOM WHpOpMaluM, TOJydaeMOd U3 Pa3HBIX
HCTOYHUKOB.

OreHka JEMOHCTpPALMKM CTYJEHTOM
MPAKTHYECKUX YMEHUH.

Pemrenue 3ananuii B TeCTOBOM hopme.
Pemenue 3amau.

OneHka u OOCYXKJE€HHE OTBETOB Ha
3aHITUU

AHanu3 BBITIOTHCHUS 3aaHUA IS
CaMOCTOSITENIbHOM pabOTHI.

3amura pedepaTos.

Ob6cyxnenne rpada  JIOTHUECKOI
CTPYKTYPBI TEMBI

KoHTponr u oOIeHKa pe3ylnbTaToB
OCBOCHHS TPEJAMETa OCYIIECTBISCTCS
mpenoaBaTesieM B npoiiecce
MPOBEJICHUSI KOMOMHHPOBAHHBIX U
1a00paTOPHO-TIPAK-TUIECKUX 3aHATUH,
TIPH BBITIOJTHCHUH IIPOBEPOYHBIX padoT,
MpU  peUIeHWH 3aJad, 3aJaHuil B
TECTOBOH (hopMe, B TIPOIIECCE 3aIIUTHI
pedepara, BBITIOTTHEHUS
WHIUBUAYATBHBIX 3aIaHAN
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Pacnpenesienne yueOHbIX 4acoB 1o ¢gopmMaM 3aHATHI
Ha 2021 — 2022 y4eOHbIii rog

CneununanbHocts JlaboparopHasi A7MArHOCTHKA (0a30Basi MOATOTOBKA

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

Y4eOHblil npeaMeT «XUMHS»

Kype-1
1 cemecTp
Ilepeuens KOMOUHUPOBAHNHBIX 3AHAMUIL
Ne Koua-Bo
HaumeHoBaHHe TeMbl KOMOMHHPOBAHHOTO 3AHATHS
n/n 4acoB
1. Benenune. Xumus — Hayka o BemiectBax. KoyinyecTBeHHbIE OTHOIICHUSI B XUMUHU. 2
2. OcHoBHbIE 3aKOHBI XUMUU. [loHsSITHE OIS, 2
3. Crpoenne aroma. CTpoeHHE 3JICKTPOHHBIX 0O0O0JOYEK aTOMOB 1-4 mepHOOB. 2
OcHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMOB.
4, [lepuoanueckuii 3akoH u Ilepuognueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB 2
AN .Menneneena.
5. Tunsl xumuueckoil csizu. CTpoeHue BelecTBa. 2
6. Knaccudukanusa xumudeckux peakiuii. CKOpOCTh peakiiu, ee 3aBUCUMOCTb OT 2
pa3sITUYHBIX (PAKTOPOB. XUMUYIECKOE PABHOBECHE.
7. TennoBoii 3QPEKT XUMUISCKUX PEAKITUH. 2
8. OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKIIMU. DJIIEKTPOXUMUYICCKUE IPOIIECCHI. 2
DJIEKTPOIIH3.
9. Knaccudukanus M HOMEHKJIATypa HEOPTaHWMYECKHUX BEIIEeCTB. XHMHUYCCKUC 2
CBOICTBA MPOCTHIX BEHIECTB — METAJUIOB U HeMeTaIIoB. Bogopos.
10. | Oxcuppl. JleTyune BOJIOPOAHBIE COSAMHCHHSI HEMETAJLIOB. 2
11. | I'uapokcuabl: KUCIOThI, OCHOBaHUS. AM(DOTEpHbIE THIPOKCUIBL. 2
12. | Commu. Komrutekcubie conn. ['eHeTHYecKas CBSA3b MEXIY KIACCaMH. 2
13. | Aucnepcubie cuctembl. Boma. Mcrunnble pacTtBophl. PactBopumocTs. CriocoOb 2
BBIPXEHHS KOHIIEHTPAIIMH PACTBOPOB
14. | Bomopoausiii moka3arenb. DJEKTPOJUTHYECKAS] JTUCCOIUALNS DJEKTPOJIUTOB B 2
BOJIHBIX PacTBOpax.
15. | Peakiuu nonHoro ooOMeHa. 2
16. | T'maponus coneii. 2
17. | llenoynsie U MEIOYHO3EMETBHBIE METAILIBI. 2
18. | AMIOMHUHHI U €T0 COETUHEHUSL. 2
19. | CpoiicTBa coeanHEeHMI yriepoaa U KpeMHus. Heopranuueckue u opraHudecKkue 2
TTOJTUMEPBHI.
20. | CgoiicTBa a30T1a, ochopa 1 UX coeTMHEHUH. 2
21. | CpoiicTBa KHUCIOPOJa, CePhl U MX COCTUHEHUH. 2
22. | CBoiicTBa raJOT€HOB U UX COEAMHECHUHN. 2
23. | CpoiicTBa COCMHCHHI MM, IMHKA, XpOMa, XKelresa. 2
Bcero 46
Ilepeuens nabopamopro-npaKmuueckKux 3aHAMuU
Ne Koa-Bo
HaunmeHoBaHHe TeMbI J1a00PATOPHO- MPAKTHYECKOT0 3aAHITHSI
n/n 4acoB
1. | BeruucneHus ¢ CMOIb30BaHUEM MOHSITHI «KOIUYECTBO BEIIECTBAY, (OIS 2
2 N3ydeHune 3akOHOMEPHOCTEN N3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COEAUHEHHI 2
T10 TMEePUOJIaM U TPYIITIaM.
3 Boruncnenuss u3mMeHeHHsI CKOPOCTH PEaKIHil MPU U3MEHEHUH KOHIIEHTpaluu 2

pearupyromux BeUECTB U TEMIIEPATYpPHI.




4. | VI3yueHune OKHCIUTENbHBIX CBOMCTB MEpMaHTaHaTa Kajus B pa3IMYHbIX cpe/iax. 2
5. | U3yuyenue peakuuii 00pazoBaHus KOMIUICKCHBIX coeMHEHUN. V3yuenue 2
XUMHUYECKHUX CBOMCTB OCHOBaHUM.
6. | OmpeneneHue Ka4eCTBEHHOTO cOCTaBa coneid. [ muponus comneit. 2
7. | nddepeHnpoBaHHBIN 3a4eT. 2
Bcero 14
Hroro 3a | cemectp 60
2 cemecTp
Ilepeuens KOMOUHUPOBAHHBIX 3AHAMUIL
Ne Ne Koa-Bo
HanmeHnoBaHMe TeMbl KOMOMHMPOBAHHOIO 3AHATHS
n/n n/n 4acoB
24, 1. IIpeamer oprannyeckor XUMHUH. TeOopHst CTPOCHMsI OPraHUYECKUX COCIUHEHUN 2
A.M.bytieposa.
25, 2. Knaccugukanus 1 HOMEHKIaTypa OpraHMueCcKuX COCTMHEHUH. 2
26. 3. CoBpeMeHHbIE TIPEJCTABICHUS O XHMHUYECKOM CTPOCHHUU OPTaHHYECKUX 9
COEeIMHEHUHN. Bupl n3omMepun.
217. 4, Knaccudukanus peakiyii B OpraHu4eCKON XUMHH. 2
28. 5. [TpenenbHbIE YrIeBOAOPOIbI. AJIKAHBI. 2
29. 6. [{uxnoankaHsl. 2
30. 7. HenpenenbHble yriieBogopoibl. AJKEHBI. 2
31. 8. AJIKaIUCHBI. 2
32. Q. AJIKUHBIL. 2
33. 10. | Apenbl. OCOOEHHOCTH XUMUYECKUX CBOHCTB TOMOJIOTOB OEH301a. 2
34. 11. | McToyHMKH yriI€eBOAOPOJIOB: HEPTH, a3, yrojb. 2
35. 12. | Kucnoponconepxamue opranudeckue coeaunenus. Cruptel.  [Ipocteie 2
3upsIL.
36. 13. | MHOroaToMHbI€ CIIUPTHI. 2
37. 14. | deHombI. 2
38. 15. | Anpnerunsl. KeToHsl. 2
39. 16. | KapOoHOBBIE KHCIIOTHI. 2
40. 17. | Cnoxuslie 3¢upsl. XKupsl. 2
41. 18. | YraeBonbl. MoHOCaxapubl. 2
42. 19. | Jlucaxapusl. 2
43. 20. | Ilonucaxapumsl. 2
44, 21. | AzoTrconepxamniie OpraHnYecKie COSMHEHNSI. AMUHBI. 2
45, 22. | AMHUHOKHUCIOTHI. 2
46. 23. | benkwn. 2
47. 24. | Hyxneunossie kucnotsl. Ctpoenne JJHK u PHK. 2
48. 25. | buonornyecku akTUBHBIE COSAMHEHHUS. 2
Bcero 50
Ilepeuens nabopamopro-npaKmuuecKux 3anamuil
Ne Ne Koua-Bo
HaumeHoBaHue TeMbl J1200PATOPHO - MPAKTUYECKOT0 3aHATHS
n/n n/n 4acoB
9. 1. | M3oMepust m HOMEHKIIATypa yriieBoIOPOIOB. 2
10. 2. | Pemenue 3ajjau Ha BBIBOJ XUMHUECKUX (HOPMYIIL. 2
11 3 CaoiicTBa TBepbIX napaduHOB. BerunciaeHus no xumMuyeckuM (opmynaMm u 2
' " | IO ypaBHEHHUSIM peaKkiuil.
12 4 CgoiicTBa 3THieHa. M3ydeHue CBOMCTB MOJUMEPOB. PacueTbl Macchl BEIIECTB 2
i 00beMa rasza 1o M3BeCTHOMY KOJIMYECTBY BEIIECTBA, Macce, 00beMy.




13. 5. | 3ydenue cBolicTB OeH30ia. PacueT 00BeMHBIX J10JICH ra30B B CMECSIX. 2
14. 6. | KauecTBeHHbIE peakIuy CIIUPTOB.
15, 7 DeHOIBI. BLIIEI/IcneHI/Ie MacChl PaCTBOPEHHOrO BELIECTBA, COAEPHKALIEIOCs B 2
OIpeIeIEHHOW Macce pacTBOpPAa C U3BECTHOW MacCOBOM JOJIEH.
16. 8. | M3ydeHne BOCCTaHOBUTEIBLHBIX CBOMCTB aJIbJICTHIOB. 2
17, 9 N3yueHne CBOWCTB YKCYCHOM KHUCIOTBHI. Pacder mo ypaBHEHHAM peakuui 2
MIPOTEKAIOIINX B PACTBOPE.
18, 10. Cnoxnsie 3¢upsl. Kupel. Pacyer mo ypaBHEHHSM peaknuid C H30BITKOM 2
OJIHOTO U3 UCXOHBIX BEIIECTB.
VYrneBoabl. Pacyetr maccoBoit uiim 00beMHOI JOJTU BBIXO/Ia MTPOYKTA PEAKIIHH 2
19. 11. | or Teopernuecku BO3MOXHOro. M3yueHue CBOWCTB TOJUMEpPOB U
CUHTETHYECKUX BOJIOKOH.
20. 12. | 3yueHne NBETHBIX peakuii OEIKOB. 2
21. 13. | OGo01IeHHe 110 MaTepualy U3y4eHHOMY BO BTOPOM CEMECTpeE. 2
Bcero 26
Hroro 3a II cemectp 76
HToro no npeamery 136

3aBeyroNIni OT/IEJICHUEM

nonpohecCHOHaTBbHOM MOATOTOBKH

H.N. IloxecoBmkoBa




IHpuiaoxenue 1

K pabouel mporpaMme y4eOHOro npeamMera

I[InanupoBanue yueOHBIX 3aHATHI € UCIOJIb30BAHHEM AKTUBHBIX H HHTEPAKTHUBHBIX
¢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 ¢ uHpopMamOHHBIMU
pecypcaMu
NudopmanmonHo-
KOMMYHUKAIITMOHHBIE METO/IbI
oOy4eHHs

[IpakTrueckue 3aHATHS
HrpoBeie MeTo bl
[TpoGnemHoe o0yueHue

OK 1, OK 4,
OK 10, OK 11

Paznen 3. Oprannueckas
XUMUS

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

[IpakTrueckue 3aHATHS
Hrposeie meToabl
ITpoGnemHoe 0OyueHue

OK 1, OK 4,
OK 10,O0K 11




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 ¢ TpeOoBanusmMu [lopsiaka
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




