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1. MACIIOPT PABOYE MPOT'PAMMBI YYEBHOI JUCIATIJINHBI
OVJ.10XUMUSA

1.1. Mecto y4eOHOH AUCHMILUIMHBI B CTPYKTYpe OCHOBHOI MNpodecCHOHAIbHOH
o0pa3oBaTeJIbHOI NMPOrPaMMbI.

VYueonas muctmmumHaOY .10 Xumus sBisgercs mnpoWIbHOW JAUCIUTIIMHON
obmeoopazoBarenpHoro mnukiaa ydeOnoro miana OIIOII CIIO na 6Ga3e OCHOBHOTO
o011rero 00pa3oBaHus C MOy4eHHeM cpeaHero obiiero oopasosanus (ITTICC3).

1.2. Hean u 3aga4yu y4eOHOW IMCUMIVIMHBI — TpPe0OBaHUSI K pe3yJibTaTaM
OCBOCHHSA Y4eOHOM IMCUMILIUHBI

PaGouas nmporpamma opueHTUPOBAaHA HA TOCTHKEHUE CICAYIOLIUX Helell:

YCBOCHHE 3HAHMHM O XMMUYECKOM COCTAaBIIAIOLIEN €CTECTBEHHO-HAYYHOU
KapTHHBI MUPA, BAJKHEUIINX XUMAYECKUX ITOHATUAX, 3aKOHAX U TEOPUSX;

OBJIaJleHHMe YMEHHMSIMHM NPHUMEHITh IOJIYYEHHBbIE 3HAHUS Uil OOBSICHEHUS
pa3HOOOpa3HbIX XMMUYECKHUX SIBJIEHUM M CBOMCTB BEIIECTB, OLEHKH pPOJIM XUMUU B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTMM U NIOJIYYEHUH HOBBIX MAaTE€PUAJIOB,;

pa3BUTHE  MO3HABATEJbHBIX  HHTEPECOB " HHTEJJIEKTY AJIbHbIX
CIOCOOHOCTEM B IPOLIECCE CAMOCTOSITEILHOTO MPUOOPETEHUSI XUMUUYECKUX 3HAHHUM C
UCTIOJb30BAaHUEM  PA3JIMYHBIX  UCTOYHUKOB  HH(pOpManuuM, B TOM  YHUCIE
KOMIIbIOTEPHBIX;

BOCIIUTAHME YOeKAEHHOCTH TIO3UTUBHOMN POJIM XMMHH B )KU3HH COBPEMEHHOIO
o0miecTBa, HEOOXOIUMOCTH XUMHYECKM T'PAaMOTHOIO OTHOILEHUS K COOCTBEHHOMY
3I0POBBIO U OKPY’KAIOLLIEN CPELE;

NpUMeHeHNe TOJYYeHHbIX 3HAaHUW W yMeHHil Ui ©€30MacHOro
MCIIOJIb30BaHUSI BEUIECTB M MAaTepUajoB B ObITY, Ha MPOU3BOACTBE M B CEIbCKOM
XO35IMCTBE, JUIA PELICHHUS NPaKTHYECKUX 3aJady B TOBCEAHEBHOM JKW3HH, JUIS
NPEAYNPEKICHNS SBJICHUN, HAHOCSIIMX BPEZ 3J0POBBIO YEJIOBEKA U OKPYIKAIOIIEH
cpene.

[To yaeOHOMY mpeameTy «Xumusi» (yriayOJIeHHBIH ypOBEHB) TpeOOBaHUS K
MpPEAMETHBIM Pe3yJibTaTaM OCBOEHHUS YIIIyOJEHHOI0 Kypca XUMUM BKIIFOUAIOT
TpeOOBaHUS K pe3yabTaTaM OCBOCHHs 0a30BOT0 Kypca U JOMOJTHATEIFHO OTPAXKAOT:

1) copMHEpPOBAHHOCTH MPEACTABICHUI: O MATEPUATHLHOM SIAMHCTBE MUA,
3aKOHOMEPHOCTSIX M TTO3HABAEMOCTH SIBJICHUW MIPUPOJIBI; O MECTE U 3HAUCHUH XUMUU B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00ECTICUEHUN YCTOWYUBOTO PA3BUTHS
YeJIOBEYECTBA: B PEIICHUU MTPOOJIEM IKOJIOTHUECKOM, SJHEPTeTUYECKON U MHUIIEBON
0€30MacCHOCTH, B PA3BUTUU MEIMIIMHBI, CO3IaHUU HOBBIX MaTePUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTUH, B 00ECIIEUECHUHN PAIlMOHATILHOTO IPUPOIOIIOIB30BaHUSs, B
dhopMupOBaHUY MUPOBO33PEHUS U OOIIEH KyJIbTYpPhl YEJIIOBEKA, a TAKKE IKOJIOTUYECKU
00OCHOBAHHOI'O OTHOILIEHHUSI K CBOEMY 3/I0POBbIO U IPUPOHOM CPEJIE;

2) BJIaJICHUE CUCTEMOW XMMHUYECKUX 3HAHHH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAFOIINE
NOHATHUSA (JIOTIOJHUTEIBHO K CHCTEME TIOHATHH 0a30BOT0 YPOBHSI) - H30TOIIBI,



OCHOBHOE M BO30YXJEHHOE COCTOSIHHE aTOMa, THOpUIU3aliisl aTOMHBIX OpOUTAJIEH,
XUMUYECKas CBSI3b («0» M «I-CBSI3b», KPATHBIC CBS3H), MOJIIPHAS KOHIICHTPAIIHS,
CTPYKTypHasi popmyia, u3oMepust (CTpyKTypHasi, Teomerpudeckas (I[uc-TpaHc-
M30MEPHsI), THITHI XUMUYECKHX peakiuii (roMo- ¥ reTeporeHHbIe, 00paTUMBbIE U
HeoOpaTHMEbIe), pacTBOPHI (MCTHHHBIC, JUCIIEPCHBIE CUCTEMBI), KPUCTAIUIOTUPATHI,
CTETEHb JUCCOIMALINH, SJICKTPOJIHN3, KPEKUHT, pU(OPMUHT); TEOPUH U 3aKOHHI,
3aKOHOMEPHOCTH, MUPOBO33PEHUECKHE 3HAHMS, JISKAL[IE B OCHOBE TIOHUMAHHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHHUM, COBpEMEHHBIE NMPECTABICHUS O
CTPOEHUU BEIIeCTBAa HA AaTOMHOM, MOJIEKYJISIPHOM U HAaJIMOJIEKYJIIPHOM YPOBHSIX;
MPEICTAaBICHUS O MEXaHU3MaX XUMUYECKUX PEAKIUH, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAaHUs, 0 XMMHUYECKOM PaBHOBECHH,
JIUCIEPCHBIX CUCTEMAaX, (PAaKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX, COCTABE,
MOJIyYEHHH U 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIINX HEOPTAHUYECKUX U
OpPraHMYECKUX BELIECTB B OBITY U IPAKTUYECKOH JESATEIBHOCTH YEJI0BEKA; 00IINUX
HAYYHBIX PUHIMIIAX XUMHYECKOTO TIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA CEPHOM
KHCIIOTBI, aMMHaKa, METaHoJIa, epepadoTKH HePTH);

3) copMUpPOBAaHHOCTH YMEHHH BBISBISITH XapaKTEPHBIC TPU3HAKHA U B3aUMOCBS3b
V3YYEHHBIX MOHSTHH, IPUMEHATH COOTBETCTBYIOIIME ITOHATHUS ITPU ONTUCAHUA
CTPOEHHUS U CBOMCTB HEOPraHUUECKUX M OPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUIA;
BBISIBJIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUAMU U MIPEICTaBICHUSIMU
APYTUX IPEeIMETOB Uit 00ee 0CO3HAHHOTO TOHUMAHUS U OOBSICHEHUS CYIIIHOCTH
MaTepHAIbHOTO €JMHCTBA MUPA; UCIOIb30BATh CHCTEMHbIE XUMHUECKHE 3HAHUS JJIsI
OOBSICHEHHUS U IPOTHO3UPOBAHMS SIBJICHUI, UMEIOLIUX €CTECTBEHHOHAYYHYIO
PUPOAY;

4) copMHUPOBAHHOCTh YMEHHI UCTIOIH30BATH HAUMEHOBAHUS XUMUYECKUX
COEJIMHEHU MEXIYHApPOIHOIO COK03a TEOPETUUECKONW U MPUKIATHON XUMUH U
TPUBUAJIbHBIE Ha3BaHUS BELIECTB, OTHOCAIIUXCS K M3YYEHHBIM KJIaCcCaM OPraHUYEeCKUX
Y HEOPraHMYECKUX COETMHEHMI; UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTaBJIEHUA (POPMYJT HEOPraHMYECKUX BEIIECTB, MOJEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIICHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHIX BEIECTB;
COCTaBJISTh YPAaBHEHUSI XMMHUECKUX PEaKLMN U pacKphIBaTh UX CYIIHOCTb!
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKLUI MOCPEICTBOM COCTABJICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEeaKIUil; peaKuii HOHHOTO OOMEHa IyTEM COCTAaBJICHHUS
WX MOJIHBIX M COKPAIICHHBIX MOHHBIX YPaBHEHUH; peakluii TUAPOIIN3a, PEaKIUi
KOMILIEKCO00pa3oBanus (Ha mpuMepe THAPOKCOKOMILICKCOB IIMHKA M aTFOMHHUA);
MOATBEPKAATh XapaKTepHble XUMUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMHU
HKCIIEPUMEHTAMU U 3aMUCAMH YPaBHEHUN XUMHUECKUX PEaKLIHA;

5) copMUpOBaHHOCTH YMEHHI KIacCUPUIIUPOBATE HEOPTaHUUECKUE U OPTaHUIECKUE
BEILECTBA U XUMHUYECKHE PEAKIMH, CAMOCTOSTENBHO BEIOMPATh OCHOBAHUS U
KPUTEPHUH [ KJIACCU(DUKALIUU U3Y9aeMbIX XUMUYECKHX OOBEKTOB; XapaKTepU30BaTh



COCTaB M BAJXHEHIINE CBOMCTBA BEIIECTB, IPUHAJIC)KAIIUX K ONPENCIICHHBIM KJIacCaM
U TPYIIIaM COeAMHECHN (TIPOCThIE BEIIECTBA, OKCHUJIBI,

TUAPOKCHUJIBI, COJIH; YTIAEBOAOPOABI, MPOCThIE 3UPHI, CHUPTHI, (DEHOIbI, AJIbJICTUIbI,
KETOHBI, KAPOOHOBBIC KHCIIOTHI, CII0OKHBIE (DHUPHI, )KUPBI, YTIEBOIbI, aMUHBI,
AMUHOKHCIIOTHI, OSJIKH); MPUMEHSTh 3HAHUS O COCTABE M CBOWCTBAX BEIICCTB JIJIS
AKCIEPUMEHTATBHON IPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHUYECKUX PEAKIIUN U TPOTHOZUPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIECHUS;

6) chopMHPOBAaHHOCTH YMEHHUI MOATBEPKAaTh HA KOHKPETHBIX ITPUMEpPax XapakTep
3aBUCHMOCTHU PEAKIIMOHHON CITIOCOOHOCTH OPTaHUYECKUX COCIMHEHUN OT KPATHOCTHU U
THIIA KOBAJICHTHON CBSI3H (XO» M «JI-CBSA3M»), B3AUMHOI'O BJIUSHHUS aTOMOB M I'PYIIII
aTOMOB B MOJIEKYJIaX; a TaK’Ke OT 0OCOOEHHOCTEH peanu3aliuu pa3aundHbIX MEXaHU3MOB
[IPOTEKaHUsl peaKLu,

7) chopMHPOBAHHOCTH YMEHUN XapaKTEPHU30BaTh AICKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30YXJICHHOM COCTOSIHUY) U HOHOB XUMHYECKHX dJIeMEeHTOB 1—4
nepuoaoB [lepuoauueckoit cuctems Jl. . MeHneneeBa u ux BaJICHTHbBIC
BO3MOKHOCTH, UCTIOJIB3YSI IIOHATHUS «S», «p», «0-3JICKTPOHHBIC» OpOUTAIH,
AHEPIreTUYECKUE YPOBHU; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX HMH COCTUHEHUH TI0 TIEPUOIaM U TPYIIaM;

8) BiajicHHE CHCTEMOM 3HAHHMI O METOJIaX HAYYHOTO IMO3HAHUS SIBJICHUH TIPUPOJIHI,
HCIIO0JIb3YEMBIX B €CTECTBEHHBIX HaAYKaxX U YMEHHSIMU IPUMEHSATh 3TU 3HAHUS [IPU
HKCTIEPUMEHTATLHOM UCCIIEAOBAHNUU BEIIECTB U JJIsI OOBSICHEHUS XUMUUYECKHIX
SIBJICHUH, UMEIOIINX MECTO B MPUPOAE” MPAKTHUECKOHN AEATEILHOCTH YEJIOBEKA U B
MOBCEIHEBHOM KU3HHU,

9) chopMUPOBAaHHOCTH YMEHUH MPOBOAUTH PACUYETHI [0 XUMUYECKUM (HOpMyJiaM U
YpaBHEHUSAM XHUMHUYCCKUX PEAKIIUH ¢ MCI0JIb30BaHUEM (U3HUYSCKUX BEJIUYHH (MacChl,
o0beMa ra3oB, KOJIMYECTBA BEIICCTBA),, XaPAKTEPU3YIONIUX BEIIECTRA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHI IO HAXOXKJIECHUIO XUMUYECKON (hOPMYIIbI
BEIICCTBA; pacueThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) IPOAYKTA PEAKIIHH, SCITH
OJIHO M3 UCXOJHBIX BEIIECTB JAHO B BUJIE PACTBOPA C ONPEACICHHON MAaCCOBOU OJIEH
pPacTBOPEHHOTO BEIIECTBA WIIH JJAHO B M30BITKE (MMEET MPUMECH); pacdeThl MacCOBOU
1M 00bEMHOM JIOJIM BBIXO/Ia MTPOIYKTA PEAKIIUH; PacueThl TEIII0BOTO Y eKTa
peakiuii, 00beMHBIX OTHOIIICHHH Ta30B,;

10) chopMUPOBAaHHOCTH YMEHHI IPOTHO3UPOBATh, AHATU3UPOBATH U OLCHUBATH C
MTO3UIIMH DKOJIOTHYECKON 0€30IMacHOCTH MOCJIEICTBUS OBITOBOM U MPOU3BOICTBEHHOMN
JIeSTeTLHOCTH YEJIOBEKA, CBI3aHHOM C MmepepadOTKOM BEIECTB; UCIIOIh30BaTh
MOJIYYEHHBIE 3HAHUS JJIs1 TPUHATHS TPAMOTHBIX PEIICHUN TPOOJIeM B CUTYaIUsIX,
CBSI3aHHBIX C XMMHEH,

11) copMUPOBAaHHOCTH YMEHHI CAMOCTOSITEIILHO TUIAHUPOBATH M IPOBOIUTH
XUMUYECKUH KCTICPUMEHT (ITOJTyICHHUE U M3yUCHUE CBOWCTB HEOPTAHUYCCKUX U
OpraHWYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIINH YTIEBOJOPOIOB PA3INUYHBIX KJIACCOB



U KUCJIOPOJICOJIEP KAIINX OPTAaHMYECKHUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATbHBIX
3a7a4 M0 pacro3HaBaHUIO HEOPraHMYECKUX U OPTaHUICCKUX BEIIECTB) C
coOJII0ICHUEM TTPaBUJI O€30M1aCHOr0 OOpaIleHUs ¢ BEIIECTBAMH U JJa0OPATOPHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IEJIH UCCIEAOBAHUS, TIPEIOCTABIISITh B PA3IMYHOM
(dbopMe pe3ynbTaThl IKCIIEPUMEHTA, AHATU3UPOBATH U OIIEHUBATh UX JIOCTOBEPHOCTH;
12) chopMuUpOBaHHOCTh YMEHHIA OCYIIECTBIISATH ICJICHATIPABICHHBIN MTOUCK
XAMHUYECKO# HH(POPMAIIMK B PA3JIUYHBIX HCTOUHUKAX (HAy4Has U y4eOHO-HAy4HAs
JUTEepaTypa, CpeacTBa MacCOBOM HHpoOpMaIuH, ceTh HTepHET 1 apyTHe),
KPUTUYECKHU aHAJM3UPOBATh XUMUYECKYIO HH(POPMAIIUIO, TIepepadaThiBaTh €€ U
MCII0JIb30BaTh B COOTBETCTBUM C MOCTABJICHHON yueOHOM 3a/1aueii;

13) chopMUPOBAHHOCTh YMCHHIA OCO3HABATh OMACHOCTDH BO3JCHCTBHUS Ha )KUBBIC
OpraHU3MbI ONPEIEICHHBIX BEIIECTB, IOHUMAsi CMBIC] TTOKa3aTelsl MpeIeIbHON
JIOMYCTUMOW KOHIIEHTPAIMH, U MOSCHITH Ha TPUMEpax cocoO0bl yMEHBIICHUS U
MpeAOTBPAILICHHS UX BPEIHOTO BO3/ICEUCTBUS HA OPraHU3M UYeJIOBEKa.

B pesynbrare u3ydenus: yueOHON AUCHUIIIMHBI «XUMHUSA» 00yUYaIOMIMIICS AOJKEH
3HATH/MIOHUMATD.

Ba)KHCHUINIME XHMMHUYCCKHE IIOHSATHSA. BEIIECTBO, XHMUYCCKHH DJIEMEHT, aToOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsi U MOJEKYJApHas MaccChl, MOH, aJUIOTPOIUS,
M30TOMbl, XUMHYECKAs CBA3b, JJIEKTPOOTPUILIATEIBHOCTh, BAJICHTHOCTb, CTENEHD
OKHCJIEHUS, MOJb, MOJISIpHAs Macca, MOJISIPHBIM 00BEM Ta3000pa3HBIX BEIIECTB,
BEIIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPHI, AJIEKTPOJIUT U
HE3JICKTPOJIUT, SJIECKTPOJUTHYECKAsT AUCCOLUMAIMS, OKUCIUTEIb M BOCCTAHOBUTEIIb,
OKHCJIEHHE M BOCCTAHOBJICHHE, TETUIOBOM 3((DEKT peakiuu, CKOPOCTh XUMHUUYECKOU
peaKkiuu, KaTajau3, XUMUYECKOe PaBHOBECHE, YIIEPOAHbIA CKeleT, (yHKIIMOHAIbHAs
rpyIIa, u30Mepusi, TOMOJIOTHS,

OCHOBHBIE 3aKOHBI XHMHH. COXPAHEHHUs MAacChl BEIECTB, MOCTOSIHCTBAa COCTaBa
BeulecTs, [lepuonnueckuni 3axon /.M. Menneneesa;

OCHOBHBIC TEOPUU XHUMHUH; XUMUYECKOMN CBS3H, DICKTPOIUTHUECKON TUCCOIMAIINH,
CTPOCHHUS OPraHUYECKUX U HEOPTAaHUYECKUX COCTUHEHHUII;

Ba)XKHEHUIIIME BEIIECTBA M MaTepUaIbl: Ba)KHEWIIIME METaUIbl U CIUIABBI, CEpHas,
COJIsTHAsl, a30THAsi M YKCYCHasl KHUCJIOTBI; OJaropojiHble Tras3bl, BOJOPOJ, KHUCIOPOJ,
raJIOTeHBI, IIEJTOYHBIC METAJIIbI, OCHOBHBIC, KUCIOTHBIC W aM(OTEpHBIE OKCHIbI U
TUJIPOKCHU/IBI, IIEJIOYH, YTIICKUCIIBIM U YrapHbIM T'a3bl, CCPHUCTHIA a3, aMMHaK, BOJA,
MPUPOJIHBIA Ta3, METaH, J3TaH, STWICH, aleTWJIeH, XJOpWUJ HaTpus, KapOOHAT U
rUApoKapOoOHAT HaTpus, KapOoHaT M docdar Kamplus, OCH30J, METAHOI M ATaHOJI,
CIIO’KHBIC 3(UPHI, KUPBI, MbLJIa, MOHOCaxapu bl (rJ1r0K03a), aucaxapuibl (caxaposa),
nojucaxapuabl  (KpaxMaja W LEJUII0N03a), AaHWIWH, aMHHOKHCIOTBI, OCJIKH,
MCKYCCTBEHHBIE U CHHTETUUECKHE BOJIOKHA, Kay4yKH, TUIACTMACCHI,

YMeTh:

Ha3bIBaTh. M3YYEHHbIE BEIIECTBA [0 TPUBHAIBHON WIH MEXIyHApPOIHOU
HOMEHKJIATYPE;



ONPEAENATh. BAJICHTHOCTh M CTENEHb OKUCIICHUS XHUMHUYECKHUX DJIEMEHTOB, THII
XUMHAYECKOW CBSI3M B COEAWHEHMSAX, 3apsiJi HMOHA, XapakTep Cpeabl B BOAHBIX
pacTBOpax HEOPraHMYECKUX U OPraHUYECKUX COCIMHEHUM, OKHUCIUTENb U
BOCCTAHOBUTEJIb, IPUHAIICKHOCTh BELIECTB K Pa3HbIM KJIAaCCaM HEOPraHWYECKUX U
OPraHUYECKUX COCTUHEHUH;

XapaKTEepU30BaTh.: AJEMEHTHl MajblX M[EPUOJOB IO UX MOJOXKEHUIO B
ITepuonuueckoii cucteme J[.1. MenneneeBa; o01ire XuMUYECKUE CBOMCTBA METAJLJIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX M OPraHMYECKUX COEAUHEHUN;
CTPOEHHE M XHMHUYECKHUE CBOWCTBA M3YUYCHHBIX HEOPraHUYECKHUX M OPraHUYECKUX
COCIMHEHUI,

OOBSCHSThH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS, MIPUPOIY
XAMHYECKOW CBS3M (MOHHOM KOBaJICHTHOW, METAUIMYCCKONM W  BOJOPOJHON),
3aBUCUMOCTh CKOPOCTH XMMHYECKOM pEakIUh U TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHS OT Pa3TUYHBIX (PaKTOPOB;

BBIIIOJIHATh ~XMMHWYECKUH AKCIEPUMEHT. MO PACIO3HABAHUIO  BAXKHEWUIIHMX
HEOPraHUYECKUX U OPTaHUYECKUX COCTUHEHHUI;

MPOBOJUTH.  CAMOCTOSITEJIbHBIA ~ MOUCK  XUMHUYECKOM  uHpopMammum ¢
UCTIOJb30BAaHUEM  PA3IUYHBIX  WCTOYHWUKOB  (HAYYHO-TIONMYJIIPHBIX  HW3JaHH,
KOMIIBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB MHTepHeTa); WCIOb30BaTh KOMITBIOTEPHBIC
TEXHOJIOTUW IS O00paOOTKM U Tepenadyd XUMHUYECKOW uHPOpManmuu #  ee
MPEICTaBICHUS B PA3TUYHBIX (HOpMaX;

CBSI3bIBATh. M3yYCHHBIM MaTEPHa CO CBOCH MPodeCCHOHAIBHOM eI TEIHbHOCTBIO;

pelIaTh: pacyeTHbIE 33/1a4 110 XUMUYECKUM (hopMyJiaM U YpaBHEHUSM,;

HCIOJIb30BATHL NPHOOPeTeHHbIE 3HAHUA W YMEHHS] B NPAKTHYECKOH
AesiTeJIbHOCTU U NMOBCEIHEBHOM KU3HU:

JUIsl OOBSICHEHUSI XMMHUYECKHUX SIBJICHUM, TMPOUCXOISIIUX B MPUPOAE, OBITY M Ha
MIPOU3BOJCTBE;

ONpeAeICHNS BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IMUYHBIX
YCHOBHUSIX U OLIEHKU UX MOCJIEACTBUHY;

AKOJIOTMYECKHU TPAMOTHOI'O MOBEJCHUS B OKPYKAIOIIEH Cpeae;

OLICHKU BJIMSHHUS XUMHYECKOTO 3arps3HEHUs OKPYKAIOLIEH CPElpl HAa OpPraHu3M
YEJI0BEKa U JPYTHUE )KUBBIE OPTaHU3MBI;

O0e3zonmacHOro oOpamieHuss C TOPIOYMMH M TOKCUYHBIMU  BEIIECTBAMH U
71a00paTOpPHBIM 000PYIOBAHUEM,

MPUTOTOBIICHUS PACTBOPOB 33/IaHHON KOHI[EHTPAIMH B OBITY U HA TPOU3BOJICTBE;

KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XMMHYECKON WH(OpMamuu, MocTymnaromen
13 pa3HbIX UCTOYHUKOB.

1.3. KoinyecTBO 4acoB HA OCBOEHHE MPOrpaMMbl Y4e0HOH THCIUNIHHBI:
MaKCHUMaJIbHOM yueOHoM Harpy3ku oOyyvaromierocs 320 yacos,
00s13aTeNIbHOM ayTMTOPHOMN yueOHOM Harpy3ku oOydaromierocst 218 vacos;
caMOoCTOsITeIbHOM paboThl oOyyatomerocs 102 gaca.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUILIAHBI
OVYJ1.10 Xumusn

2.1. O0bem yueOHOI TMCUMILTHHBI M BUAbI Y4eOHO0il padoThl

Buna yueOHo# padoThI Oobvem uacoe
MakcuMajibHasi yueOHast Harpy3ka (Bcero) 320
O0s3aTe/IbHAsI ayANTOPHAsI yueOHasi Harpy3ka (Bcero) 218
B TOM YHUCJIE!
JIEKIIMOHHBIC 3aHATUS /8
IIPAKTUYECKUE 3AHATUS 140
CamocTosiTesibHasi padoTa ody4yawierocs (Bcero) 102

Htorosas atrecrarus B hopMme ougpepenyuposarnto2o 3aiema




2.2. TemaTnvecknii miiaH u copep:xkanne yueoHoit mucuumauHbiOY/1.10 Xumus

HaumenoBanue Coaeprxanue yueGHOro MaTepHuaJia, JjabopaTropHble padoThl H NPAKTHYECKHE O06beM yacoB YpoBennb
pa3/iesioB U TeM 3aHSITHSI, CAMOCTOSITeJIbHAsI PadoTa 00yuaromuxcst 0CBOEHHUS
1 cemecTp
Paznen 1. O6masi 1 HeopraHu4yeckast XUMuUst
Beenenue. Copep:kaHue y4eGHOTo MaTepuaJa:
XHUMUsL — HayKa O BELIECTBAX. 2
Tema 1.1. Copnep:xaHue y4eGHOro MaTepHaa: 4 1-2
Iepuoauueckuit 1. Otkpeitue [lepuoandeckoro 3akoHa.
3aKOH U 2. llepuoauueckuii 3aKOH U CTPOCHHE aTOMa
Iepuoquyeckas 3. ®u3nueckuit CMBICI MOPSAKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB I'PYIIBI U EPHOJIA.
cucreMa 4. Ileproanyeckoe M3MEHEHUE CBOMCTB AJIEMEHTOB: palyca aToMa; SHEPrui NOHU3AINY,
XAMHYECKUX 3JIEKTPOOTPHUIIATEIBHOCTH.
anemenToB JI.1. 5. 3nauenue Ilepuoamueckoro 3akoHa U IlepHOAMYECKOM CHCTEMbl XHMHYECKHX
Menneneesa. anemenToB JI.M. Menzeneesa 1 pasBUTUS HAYKH U MOHUMAHUS XUMHYECKOH KapTHHBI
MHpa.
JemoncTpanmuu. Paznuunsie Bapuantsl Ta0bmuib [leprouaeckoi CHCTEMbI XUMHUYECKAX
anemeHToB J[.M1. MenneneeBa. OOpa3mbl MPOCTHIX BEMIECTB OKCHIOB M THAPOKCHIIOB
anemenToB |l neprona.
JlaGopaTopHble onbIThl. CpaBHEHHE CBOWCTB TNPOCTHIX BEIIECTB, OKCHIOB U
rupokcuoB wemenToB |1l nepuona.
CaMocTosiTeIbHAasA padoTa 00yYaIOIMXCS 4 3
1. TloaroroBka pedepaTtoB HA TEMBI:
- XXusub u pesrenvHOCTh [I.M. Menneneena.
- «[IepuoyeckoMy 3aKOHY OyIyllee He IPO3UT Pa3pyIICHUEM. ..».
- Cunres 114-ro snemenra — TpuyM@ poccHiCKUX (HU3HKOB-SIEPLIMKOB.
- M3otomsl Bogopoza.
- Mcnonp3oBanue pajinoakTHBHBIX H30TOMOB B TEXHUYECKUX LEIISIX.
- PeHTreHOBCKOE H3JIy4eHHUE U €r0 MCIOJIb30BAHUE B TEXHUKE U MEIUIIUHE.
Tema 1.2. Conep:kaHue y4eGHOro MaTepHaJa: 6 1-2

Ctpoenue aToma.

1.ATOM — ClIO)KHAas YaCTHUILIA.
2.CocraB aTOMHOTO SiIpa.
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3. Crpoenue 06051049€K aTOMOB. S, P, d - SIeMeHTHI

Jemouncrpammnu. ®otoaddexr. Moaenu opburaneii paznu4nont Gopmbl.

JlaGopaTopHuble ombIThl. HalirofeHWe CIIEKTPOB WCIYCKAHWS ¥ HOTJIOIICHHS
COC/IMHCHHUI XUMUYECKHX DIIEMEHTOB C TOMOLIBIO CIIEKTPOCKOIIA.

CamocTosiTeJbHAasi padoTa 00y4aloImuUXCs

1. lloaroroBka peepaToB Ha TEMBI:

- PeHTreHOBCKOE M3IIydEHHE U €T0 HCIONB30BaHHUE B TEXHUKE U MEAHUIHHE.
- [Ina3ma — 4eTBepTOE COCTOSHUE BEIIECTBA.

- AMop(¢HBIe BelllecTBa B IPUPOJE, TEXHUKE, OBITY.

2. PerlieHye TeOPETHUECKHX 331a4 HA OCHOBHbIC 3aKOHBI XHUMHUH.

Tema 1.3.
Iomamepsr.

Copep:kanue y4eGHOT0 MaTepuaJa:

1. Heopraundeckue NOIUMEPHI.

2. OpraHu4ecKkue HoJIUMEpHI.

3. Kitaccugukanus nonumepos.

Jemoncrpanuu. Kojulekuuu macTMace, KaydyKoB, BOJOKOH, MUHEPAJOB M TOPHBIX
nopoJi. MuHepanbHOe BOJIOKHO — acOecT M M3IeIusl U3 Hero. Mozenu MoJieKya Oenkos,
JIHK, PHK.

JlaGopaTopHble onbIThl. O3HaKOMICHHE C 00pa3LaMy IJIaCTMACC, BOJIOKOH, KaydyKoB,
MHHEpaJIoOB U TOPHBIX MopoJ. IIpoBepka mmactMacce Ha JEKTPUUECKYIO IPOBOIAUMOCTb,
rOpIOYECTb, OTHOIIEHHWE K pPAcTBOpaM KHCIOT, luenoded u okxuciuteneil. CpaBHeHHe
CBOMCTB TEpPMOPEAKTHBHBIX M TEPMOIUIACTMYHBIX Iulactmacc. [lomydyenue HuTEH U3
KalpOHOBO# MK J1TaBCaHOBOM cMoJibl. OOHApY:KEHHE XJIOpa B MOJIMBUHIIXIIOPHIE.

1-2

CamocrosiTeJbHast padoTa 00y4arOUIMXCS
1. V3yueHne HEOPraHMYECKUX ITOJTUMEPOB.
2. l3yueHne opraHu4ecKUX HOJIHMEPOB.

3. Penienne TeopeTHYecKux 3aaau.

Tema 1.4.
Jucnepcuele
CHCTEMBI.

Coaeprxanue y4eOHOro MaTepuaJa:

1. Knnaccudukanus IUCiepcHbIX CHCTEM.

2. JlucriepcHbIE CHCTEMBI.

3. JlucnepcHbie CUCTEMBI B )KUBOM M HE )KUBOM MPUPOJIE U MPAKTUICCKON JKHU3HH
YenoBeKa.

4. BHOJIOTUYECKHE M MEAUIIMHCKIE TEIH.

Jemvoncrpauuu. Bunmbsl aMCIepCHBIX CHCTEM U UX  XapaKTepHbIE IMPU3HAKH.
TIpoX0sKJICHNE JTyJa CBETa Yepe3 KOJUIOUIHBIE  HCTHHHBIE pacTBopbl (3¢ dext Tunmans).

1-2
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JlaGopaTopHble omnbIThl. [lomyueHune cycneHsuu cepbl U Kanupoau. [lonyuenue
OMYJIBCHU PACTHTENBHOrO Macia u OeH3ona. Ilomyuenue 3ois1 kpaxmana. [lonydeHue
30151 Cepbl U3 THOCYNb(haTa HaTPHS.

CaMocTrosiTeIbHAsA padoTa 00yYaIOIMXCS 2 3
1. PaboTa c y4eOHOIT 1 JONIONHUTENBHO! uTepaTypoii u HTepHeT-pecypcamu
2. IloarotoBka pedepaTtoB HA TEMBI:
-I'pyboaucnepcHsie  CHCTeMBI, HMX  KlacCHQUKAlMs WM KCIOJIb30BaHHE B
PO (eCCHOHANTBHON AESTENBHOCTH.
- Kocmernueckue remu.
- [lpuMeHeHne cycneH3uil 1 HMyIbCUi B CTPOUTENHCTBE.
Tema 1.5. CopepikaHue y4eGHOro MaTepuaJa: 12 1-2

(OCHOBHBIE KJIaCChI
HEOPraHUYeCKUX U
OpraHUYECcKHX
COETMHEHUIA.

1. Oxcuapl n aHTUAPHIB! KAPOOHOBBIX KHUCIIOT.
2. KuciioThl opraHu4ecKie U HeOpraHuIecKHe.
3. OCcHOBaHUsI OPraHNYECKHE U HEOPTaHUYECKHE.
4. Comu.
Jemvoncrpauuu. KoJnekiuum KHCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB,
JIEMOHCTpaIs MX CBOMCTB. B3ammopeiicTBue KOHICHTPHPOBAHHBIX a30THOM M CEPHOMN
KHCJIOT, a TaKkXe pa30aBICHHOW a30THOW KHUCIOTHI ¢ Meaplo. Peakums «cepeOpsHOTO
3epKaia» JUIs MypaBbUHOW KHCIIOTHI. B3amMojelicTBHe pacTBopa TMAPOKCHIA HATPUS C
KucaoTHeIMH ~ Okcupamu  (okcumoMm — docdopa(V)), amMpoTepHBIMH  THAPOKCHIAAMH
(TMIPOKCHIOM IIMHKA). B3anMoJeHCTBHE aMMHaka C XJOPOBOJOPOJIOM M  BOJOM.
AHaNOrMYHO JUII METWIaMUHA. B3auMonelcTBHE aMHUHOKHMCIOT C KUCIOTaMH |
menoyamu. OCyIIECTBICHHE EPEXO/I0B!

Ca®CaO® Caz(PO4),®Ca(OH),

P ® P,0s® H3PO4

Cu®CuO®CuSO,®Cu(0OH),®CuO®Cu

C2H5OH®C2H4®C2H4BFZ
JlaGopaTtopHble onbIThI. [lonyueHue u cBoiicTBa yriekucioro rasa. CBoWCTBa COJSHOM,
cepHoii (pa30aBie€HHON) W YKCYCHOH KHCIOT. B3auMojeiicTBHE THAPOKCHIA HATPUS C
cosimu (cyabdarom memu(ll) u xmopuaom ammonust). PasnokeHne THAPOKCHIA MEIH.
[onyuenue u amdoTepHbIe CBOiicTBa rHApOKcUaa anroMuHus. [lomydeHue )ecTKOH BOAb
U M3y4eHHUE ee CBOMCTB. YCcTpaHeHne BPEMEHHO 1 HOCTOSIHHOH KECTKOCTH.
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IIpakTHyeckas padora Nel:

1. Tlony4eHne XJIOPOBOIOPO/A U COJSIHOM KHCIOTHI, UX CBOWCTBA. [lonyueHne amMmmuaka,
€ro CBOMCTBA.

2. Pemienue pacueTHbIX 3a/a4.

3. Pabora ¢ 00yyaromumMy 1 KOHTPOJIUPYIOIMMHU MaTepHaJlaMu.

2-3

CamocTosiTeJibHasi padoTa 00y4alomuUXcs:

1. Pabota c yueOHOI 1 cripaBo9YHOH IUTEpaTypoit u HTEpHET-pecypcamu

2. Pemenue 3agau.

3. [logroroBka pedepaToB Ha TEMBI:

- CepHast KMCJIOTA — «XJIE0 XUMHYECKOH IPOMBILIIIEHHOCTH.

- Hcrnonp3oBanne MUHEpAIbHBIX KMCIOT Ha NPEANPUATHAX PA3IUYHOTO IPOdHIIA.
- OKCHIBI M COJTU KaK CTPOUTEIIbHbIC MaTepHAIIbL.

- Ucropus rumca.

- [NoBapeHHAs COIb KaK XUMHUYECKOE CHIPbE.

- MHorosmkuii KapOOHAT KalblKs: B IPUPOJE, B IPOMBIIIIEHHOCTH, B OBITY.

Tema 1.6.
XuMH4ecKue
peaKLuH.

Copep:kanue y4eGHOT0 MaTepHaJa:

1. Knaccudukaiust XAMHYECKUX PEaKkiiii B OPraHnIeCKON 1 HEOPTaHHYECKOW XUMHUU.
2.BeposITHOCTh MPOTEKAHUSI XHMUYECKUX PEeaKInil.

3. CkopoCTh XUMHYECKHX peakiuii. OOpaTHMOCTh XUMHUYECKHX PEaKLHii

4. XyMH4uecKoe paBHOBECHE.

Jemoncrpanuu. [lpeBpamenne kpacHoro ¢ocpopa B Oenblil; KHCIOpOAa— B O30H.
Mopenu Oyrana u n3zobyrana. [lonyyeHne kuciaopona U3 NepoKcuaa BOJOPOIA U BOABI;
neruzapatanus stanona. Lemouka npespamienuit P ® P,Os® H3POs; cBolicTBa ykcycHO#
KUCJIOTBI; PeaKkiyy, Haylye ¢ o0pa3oBaHHeM OCajKa, ra3a U BOJbl; CBOWCTBA METAIJIOB,
OKHCIICHUE albJeTua B KHCIOTY M CHHpTa B ajbJerui. Peakiuu ropeHus; peakiuu
SHIOTEPMHUYECKHE HA TMPHMEPE PEaKIMU Pas3ioXKeHUs (ITAHONA, KAIHIHON CENnUTpHI,
OuxpoMara aMMOHHsS) M DK30TEPMHUYCCKHE Ha I[PUMEpE peakUuuil COCIUHEHHS
(obecuBeunBaHne OPOMHOIT BOJIbI U PACTBOPA IEpPMaHraHaTa Kajus STHICHOM, TallleHUe
W3BECTH U JIp.). B3auMoeiiCTBHE [IMHKA C PACTBOPAMH COJISIHOW M CEPHOU KHCIIOT TPH
pa3HBIX TeMIepaTypax, pa3HbIX KOHLEHTPAUUsIX COJSHONW KHCIOTHI, pa3liokKeHHe
MepoKCHaa KHCIOpoaa ¢ momoinsio okcuaa mapranua(lV), karamassr celporo msica u
CBIPOTO KapTodens. B3anMopelicTBre IMHKA Pa3iHdHON MOBEPXHOCTH (MOPOIIKA, MBLIH,
TpaHyI) ¢ KHCIOTOI. MOJe/b «KHIISIIero cios». CMeleHne paBHOBecHs B crucTeMe: Fe®*
+ 3 CNS- Fe(CNS)s; OMBUICHHE >XHPOB, PEaKIMH STepH(HUKAIMU. 3aBHCHMOCTb

1-2
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CTENEHH OJJICKTPOJIUTHYECKOH AHUCCOLMAIMU YKCYCHOM KHUCJIOTBI OT pa30aBieHus.
Cpauenne cpoiicte 0,1 H pacTBopoB cepHOil ¥ CEpHHCTON KHCIOT; MypaBbHHOW H
YKCYCHOM KHCJIOT; THIPOKCHIOB JINTHS, HATPHS U KAJIHSL.

IIpakTHueckas padora Ne2: 2 2-3
1. JlaGoparopubie onbITHL [lodydeHune KucCIOponaa pasioXKeHHeM HepoKcHIa BOIOpOAa
n(unm) mepMaHraHara Kaiuus. Peakumnn, uaymme ¢ 00pa3oBaHHEM 0CaiKa, ra3a WM BOIbI
JUISL OPraHUYECKUX U HEOPTaHMYECKUX KHUCIIOT.
2. Pemienne TeopeTHUSCKIX 33/1a4.
CamocTosiTeJibHast padoTa 00y4aromuXxcs: 5 3
1. Uzyuenune knaccu(puKanuyd XMMUYECKUX PEAKIUil B OPraHUYeCKOW 1 HEOPraHUIEeCKON
XUMHMHU.
2. V3yueHune BEpOSTHOCTH MPOTEKAHHS XUMUICCKAX PEAKIIHIA.
3. H3ydeHne CKOPOCTH XUMUYECKHX PEAKIHH.
4. Nzy4yenne oOpaTUMOCTH XMMHUYECKHX PeakLi. XMMHUYECKOe paBHOBECHE.
5. Pemienne TeopeTHueckux 3aiad.
6. [ToaroroBka pedeparos mo Teme:
- Peakuust ropeHust B OBITY.
- BupryansHoe MoeTHpOBaHHE XUMHIECKHX TIPOILIECCOB.
Tema 1.7. Conep:kaHue y4eGHOro MaTepHaa: 10 1-2
PactBOpBI. 1. ®u3uKo-xuMHYECKasi MPUPOJA PACTBOPEHUS M PACTBOPOB.
2. BzanMo/ielicTBHE paCTBOPUTEIS U PACTBOPEHHOT'O BEILIECTBA.
3. Crioco0bI BhIpaXkeHHsI KOHLCHTPALMK PAaCTBOPOB: MAaccoBasi OJIsi pACTBOPEHHOTO
BemrecTBa (IIPOLCHTHAS), MOJISIPHASL.
4. I'maponns
5. DnekrponuTHyecKast AUCCOIUALIHSL.
6. MousiekysipHble U MOHHbIE YPaBHEHWUS.
JemoncTpanuu. CpaBHeHHE 3JIEKTPONPOBOAHOCTH PAaCTBOPOB JIEKTPONINTOB CMeleHne
paBHOBECHUS] JUCCOLMALMU CIA0bIX KUCIOT. VHIMKATOpPbl M M3MEHEHHE MX OKpAacKH B
pa3HbIx cpenax. CepHOKUCHBIH M (DepMEHTAaTUBHBIA THIAPOJIN3 YIIIEBOAOB. [ Haposu3
KapOOHATOB, CyIb(}aTOB W CHIMKATOB IIENOYHBIX MeTauioB; HurparoB cBunua(ll) wm
LUHKA, XJIOpU/Ia aMMOHHS.
JlabopaTopHble onbITHI. XapakTep AUCCOLMAIMH Pa3IUYHBIX THAPOKCHJIOB.
IIpakTHyeckas padora Ne3: 2 2-3

1. Pemenue OKCIICPUMCEHTAJIBHBIX U pACUCTHBIX 3a/1a4 Ha BbIYMCIICHUC MaccOBOH JI0JIU U
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MacChl BEIIECTBA B PACTBOPE.
2. PaboTa ¢ 00y4arouMi U KOHTPOJIMPYIOLIMME MaTepraiaMu.

IIpakTHyeckas padora Ne4:

1. PereHue 9KCIEPUMEHTANIBHBIX M PACUYCTHBIX 3a1a4 Ha MOJIIPHYIO KOHLICHTPALINIO
pacTBOpOB.

2. PaboTa ¢ 00y4arouMi U KOHTPOJIMPYIOLIMME MaTepraiaMu.

2-3

MpakTuyeckasi pagora Ne5:

1. Penrenue OKCIICPUMCHTAJIBHBIX W PACUYCTHBIX 3aJa4 Ha IPUTOTOBJIEHUE PACTBOPOB
(cMeIIHBaHEe PACTBOPOB PA3HOI KOHILIEHTPALIH).

2. PaboTa ¢ 00y4arouMi 1 KOHTPOJIMPYIOIIMME MaTepralaMu.

2-3

CamocrosiTesbHast padoTa 00yYaAIOUIMXCSH

1. PemieHne pacuyeTHBIX 3a7a4 Ha BBIYMCICHHE MAacCOBOM JOJM M MacChl BEIIECTBA B
pacTBope.

2. Pemenue pacueTHbIX 3a1a4 Ha MOJISIPHYIO KOHIIGHTPAIMIO PACTBOPOB.

3. Penrenne pacueTHbIX 3a/1a4 Ha MPHTOTOBICHHUE PACTBOPOB (CMELINBAHUE PACTBOPOB
Ppa3Hoii KOHIIEHTPAIIHH).

4. TloaroToBka pedepaToB Ha TEMBI:

- PacTBOpBI BOKpYT Hac.

- Boja kak peareHT u kak cpeja st XMMHYECKOro Ipoliecca.

- Tumel pacTBOpOB.

Tema 1.8.
OKHUCITUTENBHO-
BOCCTaHOBHTEIIbHbIC
peakiuu.
DIEKTPOXUMHYECKH
€ IPOLECCHI.

Coaeprxanue yueGHOro MaTepuaJa:

1. OKHCIUTETBHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

2. Kiaccugukaryst OKMCINTEIbHO-BOCCTAHOBUTEIILHBIX PEAKLIUH.

3. Draekrponus.

JemoncTpanun. BoccTaHoBieHne nuxpomMaTa Kajuus HUHKOM. BoccraHOBIeHHE OKCHIA
memu(ll) yrmem u BomopomoM. BoccraHOBIEHIE qUXPOMATa KAIUST STHIOBBIM CITHPTOM.
OxucnuTeNnbHbIE CBOICTBA a30THOH KHCHOTHL. OKHCINTENBHBIE CBOWCTBA AMXpOMaTa
Kanus. [ampBaHWMYECKHE OSJIEMEHTHl M Oarapeiiku. DJEKTPOJIM3 pacTBopa XJIOpHIa
meau(l).

Jla0opaTopHble oONbITHI. B3anMoneiicTBHe MeTaIOB ¢ HEMETaUIaMH, a TakkKe C
pacTBOpaMu CoJIel U pacTBOpaMH KHCIOT. B3aumoneiicTBue cepHoOil U a30THOM KUCIIOT C
Mebi0. OKHUCIUTENBHBIE CBONCTBA MIEPMAHTaHATA Kalus B PAa3JIMUHBIX CPEIax.

1-2

CamocTosiTeJibHast padoTa 00y4aromuXcs:
1. PaboTa c y4eOHO# U JONOIHUTENBHO! uTepaTtypoil u HTepHeT-pecypcamu
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2. PemeHue pacueTHBIX 3aJad Ha BBIYMCIEHHE MAcCOBOH NONMM M MAacChl BELIECTBA B
pacTBope.

3. Penrenue pacueTHBIX 3a/1a4 Ha MOJLIPHYIO KOHIIGHTPAIIHIO PACTBOPOB.

4. Pelienye pacueTHBIX 3a/1a4 Ha IPUTOTOBJICHUE PACTBOPOB (CMEIIMBAHNE PACTBOPOB
Pa3HOi KOHIIEHTpAIIHH).

5. ITogroroBka pedepaToB Ha TEMBI:

- BupryaneHoe MonenMpoBaHHe XUMHYECKUX MPOIIECCOB.

- DNeKTPOIIH3 PACTBOPOB NIEKTPOIIHTOB.

- DIeKTPOIIH3 PaCIUIaBOB 3IEKTPOIUTOB.

-[IpaktHdeckoe mHpHMeHeHHe BIEKTpoim3a: padHHHPOBaHHE, TalbBAHOILIACTHKA,
raJIbBaHOCTETHsI.

Tema 1.9.
Krnaccudukarus
Bemiects. [IpocTsie
BCIIECTBA.

Copep:kanue y4eGHOT0 MaTepuaJa:

1.Knaccugukanusi HCOpraHM4eCKUX BEIIECTB.

2.Koppo3ust MeTauioB.

3.00111e CBOHCTBAa METAIIOB.

4.Crioco0sl rorydeHus MeTasios.

Jemoncrpamnn. Komnekims «Knaccudukanus HeOpraHMYECKUX BELIECTB» M 00pa3iibl
npeactaButeneid kinaccoB. Kotekius «Knaccudukaiys OpraHM4ecKHX BEIIECTB» H
oOpasiupl HpejcTaBUTeNel KiaccoB. MOJIENH KPUCTAUIMYECKHX PELICTOK METaJlIoB.
Komnekiust MetaiioB ¢ pa3HsiMH (DU3HYECKUME CBOiicTBamu. B3ammopeiicTBue nutws,
HaTpWs, MarHus M JKejle3a C KHCIOPOJOM MIENOYHBIX METALIOB C BOZOH, CIMpTaMHy,
(heHOTOM; ITMIHKA C pacTBOPAMU COJISTHOW M CEPHOW KUCIIOT; HATPHSI C CEpOil; ATFOMUHHUS C
H0I0M; JKene3a ¢ pacTBOPOM MEJHOTO KYIOpOoca; alFOMHHUS C PAaCTBOPOM €KOr0 HaTpa.
Oxkcupl ¥ rupoKcuIbl Xxpoma. Kopposusi MeTaioB B 3aBUCHMOCTH OT YCJIOBHii. 3amura
METaJUIOB OT KOPPO3MHU: 00pa3libl «HEpIKaBeeKk», 3alIUTHBIX MOKpbITHiL. Komnexkuus pyxn.
DNeKTpoNn3 pPacTBOpPOB cosiell. Moaenn KpHCTAIMUECKUX PEIIeTOK #oaa, anMmasa,
rpaduta. Amtorpomus ¢docdopa, cepsl, kuciopona. BsammonelictBue Bogopoma c
KHCJIOPOJIOM; CYPBMBI C XJIOPOM; HAaTpUs C HOJOM; XJI0pa ¢ pacCTBOPOM OpoMHIa KaJlus,
XJIOPHOW W CEpOBOJOPOJHOI BOJBI; oOecIBEUYMBAHUE OPOMHOI BOJABI STHICHOM HIIH
AI[CTUIICHOM.

JlaGopaTopHble onbIThl. O3HaKOMICHHE C O0Opa3laMu MPEICTaBUTENCH KIIacCoB
HEeopraHuyeckux BemiecTB. O3HaKOMJICHHE C O00paslamMHM HpeaCcTaBUTENeH KJaccoB
OpraHuyecKux BeuecTs. O3HaAKOMIICHUE C KOJUICKIMEH Py

[losyyenne m cBoiicTBa KHciopona. IlomydeHme W cBoiicTBa Bojopona. IlomyueHme

1-2
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IUTACTUYECKOM Ccepbl, XMMHUYECKHE CBOWCTBA cepbl. B3amMopaeicTBHE METauIOB C
pactBopaMu KucioT u coseit. CBoiicTBa yriisi: aacopOLHMOHHBIC, BOCCTAHOBHTEIIBHBIC.
B3auMopeiicTBue IMHKa WM QNIOMUHHS C pPAcTBOpaMM KHUCJIOT W LIENo4Yeil.
OxpamuBaHye IIIAMCHN KaTHOHAMU IIETOYHBIX U NIETOYHO3EMEIbHBIX METAJIIOB.

CamocTosiTeJbHAasi padoTa 00y4aloImuUXCs

1. PaGoTa ¢ yueOHOI1 1 AOTIOTHUTEIBHON TUTEpaTypoit u MHTepHeT-pecypcamu
2. IloarotoBka pedepaTtoB HA TEMBI:

- Mcnonp3oBanue pajMoakTHBHBIX H30TOMOB B TEXHUYECKUX LEIISIX.
- Xusnb u gesrensHocts I [I3BH.

- Posnb MeTas10B B MCTOPUH 4EIOBEUECKON LIUBHITU3ALIUH.

- Posib MeTaNI0B U CIUIaBOB B HAYYHO-TEXHUYECKOM IIpOrpecce.

- Koppo3ust MeTaiioB u cioco0bl 3aIUThl OT KOPPO3UH.

- VHepTHbIe MK 6J1aropoiHbIe Tasbl.

- Poxxnaroue coyi — raJioreHs.

- Ucropus mBEACKON CIIMUKU.

- XUMHs METaJJIOB B MO€i Npo(hecCHOHATBHOM AesITeIbHOCTH.

- XuMHs HEMETaJUIOB B MOE€ii MpodecCHOHAIBHOM e TeIbHOCTH.

Tema 1.10.

XUMHS 3JIEMEHTOB.
XuMHS B KUZHU
oOmecTna.

Coaeprxanue y4eGHOro MaTepua

Anromunnit. [{uHk

Menb

Kenezo Xpom

Hewmeranner Yraepon u Kpemunii

Azot u ®ocdop

Kucnopon u Cepa

®Top u Xiop

XUMHS U IKOJIOTHS

ZIeMOHCTpaI[““. Konnexunn IPOCTBIX BELICCTB, 06pa303aHH1,1x OJIEMEHTaMU Pa3InYHBIX
SJIEKTPOHHBIX CEMEHCTB. Konnexkuun MUHEPAJIOB u TOPHBIX Opo.
[MonyuenneamnoTponHeix MoAnGHKAIMA KHCIOpOaa, cepbl, (ocdopa. Xummuyueckue
CBOMCTBA BOOPOJIA, KHCIOPOa, cepbl, hocdopa, raloreHoB, yriepoa.

Oxcuapl cepbl, a30Ta, yriepoja, Xeje3a, MapraHina, MeIu C Pa3IuYHbIMU CTEHCHIMH
OKHCIICHUSI, UX CBOWCTBA.

I'mapokcuasl cepsl, XpoMa, Maprasiia, xenesa, Mey, aTlOMUHUS U [IUHKA, UX MOJTy4eHHE
1 XUMHUYECKHE CBOMCTBA.

N>R LN R

1-2

17




JlabopaTopHble onbIThI. lI3ydeHne CBOICTB MPOCTHIX BEMIECTB M COEAWHEHHUH S-
9JIEMEHTOB.

HW3ydenue CBOMCTB MPOCTHIX BEIIECTB U COSNMHEHHUN P-IJIEMEHTOB.

H3ydyenne cBOWCTB MPOCTHIX BEMIECTB U COCMHEHNH (-37€MEHTOB.

IIpakTHyeckas padora Ne6:

1. TTony4yenue ruIPOKCHAOB ATIOMUHHMS U LIHHKA U HCCIISI0BAHNE HX CBOMCTB.
Tosry4eHne 1 HCCIIE0BaHNE CBONCTB OKCH/IOB CEPBI, yriiepoa, gocdopa.

2. PaboTa ¢ 00y4aroImuMy U KOHTPOJIUPYIOIIMMI MaTepHaIaMHL.

2-3

CamocTosiTeJibHast padoTa 00y4aromuXxcs:

1. PaboTa ¢ yueOHOI 1 AOTIOTHUTEIBHON TUTepaTypoit u MuTepHeT-pecypcamu
2. IMoarotoBka pedepaToB Ha TEMY:

- YcrpaneHune )ecTKOCTH BOJIbI Ha TIPOMBIIUICHHBIX MPEIIPHUATHSIX.

3. IToaroToBKa ¥ 3alUTa MYJIbTHMEIMHHBIX IPE3CHTALHI.

2 cemecTp

Paznen 2.0prannyeckasi XUMHS

Tema 2.1.
[Ipenmer
OpraHu4YecKOn
xumuu. Teopust
CTPOCHUS
OpraHNYEeCKUX
COCMHEHUM,

Copepikanue y4eGHOT0 MaTepHuaJa:

1. TIpenmer opraHUYECKON XUMUH.

2. Teopus cTpoeHus opranuyeckux coenuneHnii A.M. byrieposa.

Jemoncrpauuu. Koywiekiuu opraHudeckux BemecTB (B TOM YHCIE JIEKAPCTBEHHBIX
MpenaparoB, KpacuTenell), MarepranoB (MPUPOAHBIX W CHHTCTHYCCKUX KayIyKOB,
UIACTMACC ¥ BOJIOKOH) M M3/IeNMi U3 HUX (HUTH, TKAHH, OTICIOYHBIC MATCPUAIIBI).
Mopgenu monexyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTepkHeBbIe 1 00bEMHEIE.
Mogenu OTTaJIKHBaHHUS THOPHIHBIX OpOHTANICH C TOMOIIBIO BO3AYLIHBIX [IAPOB.
B3anmogelicTBie HaTpus C ITAHOJOM WU OTCYTCTBHE B3aUMOJCHCTBHUSI C JUITUIOBBIM
adupom.

OnpIThl, TOATBEPXKIAIONIME HaIW4Me (QYHKIMOHANBHBIX TPYII Yy COEAHMHEHHUIt
Pa3IMYHBIX KIIACCOB.

JlaGopaTopHble ONBITHI. [I3roTOBIICHHE MoJened MOJNEKYT — IpeACTaBUTENCH
Pa3INYHBIX KIACCOB OPraHUYECKUX COCANHEHU.

CamocTosiTeJbHast padoTa 00y4arOUIMXCS
1.Pemenne 3amad Ha HaxOXKACHHE MOJICKYISIPHOM (OpMyJbl IO MaccoBOil joie
BELECTBA.
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2. Pabora ¢ y4eOHOM 1 IONOIHATENBHOM JInTepatypoil 1 MHTepHEeT-pecypcaMu

3. TloxroroBka pedepaTtoB Ha TEMBI:

- BrorexHosorus u reHHas nHxeHepus — rexHosoruu XXI Beka.

- HanotexHonorus Kak NpMOPUTETHOE HAIIPABJICHUE Pa3BUTHSI HAYKH U MPOU3BOJCTBA B
Poccwiickoit enepanun.

- Kpatkue cBeeHus 110 HCTOPUK BO3HUKHOBEHHS M Pa3BUTHSI OPraHUUECKON XUMHUU.

- J)Kusns u nesrensHocTs A.M. Bytneposa.

- BuTanusm u ero kpax.

- Ponb OTe4ecTBEHHBIX YYEHBIX B CTAHOBJIEHHMH U Pa3BUTHH MUPOBOH OpPraHUYECKOM
XUMHMHU.

- CoBpeMeHHBIE MPEACTABICHHUSI O TECOPHH XMMHYECKOTO CTPOCHHSI.

Tema 2.2.
[IpenenvHble
YIJIEBOJIOPO/IBI
AJKaHbI.

CopepikaHue y4eOHOro MaTepuaJa:

1.T'OMONIOTMYECKHI PsiJ] aTKAHOB.

2.XUMHYECKHe CBONCTBA, MPUMEHEHHUE U CIIOCOOBI MOJTYYCHHUS aJIKAaHOB
3.1luKmoanKaHsl.

Jemoncrpauuu. Mogenn  MOJEKyn MeTaHa, JpPYTHX — alIKaHOB,  pa3iM4HBIX
koH(pOpMaLUii HUKIOTreKcaHa. PacTBopeHue mnapaguHa B OCH3MHE U HCIAapEHHE
pactBopuTens U3 cMmecH. [lnaBineHme mapaguHa W €ro OTHOLIEHHE K BOJE
(pacTBOPHMOCTb, IUIOTHOCTh, CMauuBaHue). PasgeneHue cmecu OCH3MH-BOOAa C
HOMOLIbIO JICMUTENbHON BOpoHKH. ['openne MeraHa, mnponaH-OyTaHOBOH cMecH,
napa¢uHa B yCJIOBHSX M30BITKa M HEJOCTaTKa KUCIopoaa. B3pbeiB cmecu meraHa c
BO3IYXOM H XJIOpOM. BoccTaHOBIEHHE OKCHIOB TSDKENIBIX METAIOB NapaduHOM.
OTHOIICHUE [IUKIIOTeKCaHa K OPOMHOM BOJIE U pPaCTBOPY IepMaHraHara Kajusl.
JlaGopaTopHble onbIThI. 13roToBICHHE MOIETICi MOJICKY/ aJIKAaHOB U raJOreHAIIKaHOB.
Hsrorosnenue napadpMHUPOBaHHON Oymaru, UCIbITAHUE €€ CBOHCTB. OTHOLICHHUE K BOJIE
u xxupam. OOHapyXeHHe BOJIbI, Ca)H, YIJIEKUCIOro raza B MPOAYKTaX FOPEHUs CBEYH.
O3HaKOMJICHHE CO CBOMCTBaMM TBEpAbIX NapaduHOB. IUIABICHHE, PAaCTBOPUMOCTH B
BOJIC W OpPraHMYECKHX DPACTBOPHUTEIAX, XHUMHYECKas HHEPTHOCTH (OTCYTCTBHE
B3aUMO/ICHCTBHSI ¢ OPOMHOHM BOJIOH, pacTBOpaMM IepMaHraHara Kajus, THAPOKCHAA
HATPHS U CEPHOU KHUCIIOTHI).

IIpakTHyeckas padora Ne7:

BhINOMHUTE XMMUUECKUI SKCIIEPUMEHT.

1.06HapyxeHue yriepoa 1 BOZOPOa B OpraHu4eckoM coeanneHnu. OOHapyKeHue
raorenos (mpo6a Beinbireiina).
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2. Pemiath 3amauM Ha HAaXOXICHUE MOJICKYSIPHOH (OpMyIbl MO MaccoBOiM moie
BEIIECTBA.

CamocrosiTesibHast paoTa 00y4yarommxces:

1. Peruenue 3a1a4 Ha HAXO0XJCHUE MOJICKYIAPHOH GOPMYIIBI II0 CTOPEBILIIM BEIECTBA.
2. Penrenne 3amad Ha HaxOXKJICHHE MOJEKYIPHOH (GOpPMyNIBI IO MaccoBOH moie
BEILECTBA.

3. Pabora ¢ y4eOHOH U cripaBOYHOH JMTepaTypoit u MHTepHeT-pecypcamu

Tema 2.3.
DTHUIIEHOBBIC K
JIMEHOBBIC
YIJIEBOJIOPO/IBI

Coaeprxanmue y4e0HOro MaTepuaJa:

1.I'oMonoruueckuii psij aaKkeHoB.

2.IlpuMeHeHNe U CIIOCOOB! NOIYYEHUS AIKEHOB

3.AJIKa/I€eHBI.

JemoHcTpanmu. Mozenu MONEKyld CTPYKTYpHBIX M IIPOCTPAHCTBEHHBIX H30MEPOB
ajKeHoB U ankaaueHoB. Komnekuus «Kaydayk u pe3una».

Jenonumepu3sarust kaydyka. CrymeHHe MIICYHOrO COKa KaydyKOHOCOB (Moiodas,
OJlyBaHYHKOB, (PUKyCa).

JlabopaTopHble onbIThI. OOHAapyXKeHHE HeNpelelIbHbIX COCIMHEHHH B KEpPOCHHE,
ckunupape. O3HakomiyieHHe ¢ oOpa3laMu  TOJMITHIEHa U IOJHIIPOIMIICHA.
PacniozHaBanne 00pa3loB aTKaHOB M AJIKCHOB.

IpakTuyeckasi pagora Ne8:

BBINOIHUTS XUMHYECKHI SKCIIEPHMEHT.

1. Tlonyuenune >TUIICHA AETUAPATALIMEH THIOBOTO CIIUPTA.

2. BzaumopeiicTBre 3THIEHa C OPOMHOM BOIOH, pacTBOPOM Ie€pMaHraHaTa KaJus.

3. CpaBHeHHE IUIAMEHH JTHIICHA C IUIAMEHEM MpEAebHBIX YIIeBOJOPOIOB (MeraHa,
npormnaH-6yTaHOBOM CMeCH).

4. Penrenue 3a1a4 Ha HaXOXKICHHE MOJIEKYIIPHOI (opMyIts o obmiei Gpopmyie.

5. Pabora ¢ 00y4aronmMu 1 KOHTPOIHPYIONIMMHI MaTepHAIAMH.

CamocTosiTeJibHasi padoTa 00y4alomuUXcs:

1. Peurenue 3a1a4 Ha HAXOXKICHUE MOJIEKYJISIPHOI (hopMyIibl 1 1o 0b1ieit popmyie.

2. BBINOJIHEHNE TECTOBBIX 3aJaHHH.

3. Pabora ¢ y4eOHOI U CIIPaBOYHON JIUTEpaTypoil 1 HTepHeT-pecypcaMu, MOATOTOBKA
KOHCIIEKTa

Tema
2.4.AuleTiIIeHOBEIE
YIJIEBOJOPOIBI

Copep:kaHue y4eGHOT0 MaTepuaJa:
1. T'omonoruyeckuit psiji aIKHHOB.
2. X¥MHYEeCKHE CBOKCTBA M IPUMCHCHHC aJIKHHOB.
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JemoncTpanmmu. Mojiennn MOJICKYIbl alleTWIEHAa W JIPYrHX aIKWHOB. [lomydeHne
aleTWICHa M3 KapOWJa KajiblMs, O3HAKOMIICHHE C (DU3MYECKHMMH W XMMHYECKHMHU
CBOWCTBaMH alleTHJICHA. PACTBOPUMOCTb B BOJIE, TOPCHUE, B3aMMOICHCTBHE ¢ OPOMHOM
BOJIOH, pacTBOpOM TepManranara kanusi, cosisimu meau(l) u cepeGpa.

IIpakTHueckas padora Ne9:

BBbINOIHATH XUMUYECKUH IKCIIEPUMEHT.

1. UsrotoBneHue Mozeneil MOJIeKy aJKHHOB, X H30MEPOB.

2. Pabora ¢ 00y4arouMMu 1 KOHTPOJIHPYIOLIMMHU MaTepUaIaMH.

3. Perienue 3a1a4 Ha HaXOXKICHHE MOJICKYIISIPHOIT (hopMyIIbI 10 001IeH Gpopmyste u
YpaBHEHHIO PEaKIHi.

CamocTosiTeJibHasi padoTa 00y4alOImUXCs

1. Pemienne 3amay Ha HAXOXJICHHE MOJICKYISIpHO# (opmynsl mo oOueit popmyne u
YPaBHEHUIO PEaKIHii.

2. Pabota ¢ yueOHOW M JONOJHUTENBHOW IHTepaTypoil M MHTepHer-pecypcamu,
BBIIIOJHCHHE TECTOBBIX 3aJaHHUI

Tema
2.5.ApomaTiueckue
YIJIEBOZOPOIBI

Copep:kaHue y4eGHOT0 MaTepHaJa:

1.I'omonoruveckuii psa apeHoB. XMMHUYECKHIE CBOMCTBA apEHOB.

2.IlpMeHeHne 1 NOJIydYeHUE apeHOB.

Jemoncrpanuu.lllapocrepxHeBble 1 00BEMHBIE MOJENIUM MOJEKYl OeH30Jla MU €ro
romosoros. Pasnenenue cmecn O€H30J-Boja C IOMOLIBIO JEIUTEILHONH BOPOHKH.
PactBopsitoras crocoOHOCTh GeH30/a (IKCTPAKIMsI OPraHUYECKUX M HEOPraHHYECKUX
BelecTB OSH30JI0M M3 BOJHOIO PAacTBOpa HOja, Kpacutelnei; pacTBOpeHHE B OeH3oie
BEIIECTB, TPYJAHOPACTBOPUMBIX B Boz€e (cepbl, O€H30MHOM KUCIOTH). ['opeHne OGeH3oia.
OtHomenne OeH307a K OpOMHOW BojJe, pacTBOpY mepmaHranatra kamus. [lomydenue
HUTPOOEH301a.

O3HakoMIleHue ¢ (PM3MUECKUMU CBOMCTBAMH apOMaTHUECKUX YITIEBOIOPOJIOB C
HCIONIB30BaHUeM pacTBopuTens «CosbBeHT». MI3roToBI€HHE U MCIIOIb30BaHHE
npocreiiiero npudopa s xpomarorpapuu.

IpakTuyeckasi pagora NelO:

BBIMONIHATH XUMUYECKUH IKCIIEPUMEHT.

1. Tlonyuenune GeH301a JeKapOOKCHIMPOBAHHEM OEH30HHOMN KUCIOTHL.

2. TonyueHne u paccioeHHe 3MyJabcuu OeH3oma ¢ Boaoil. OTHomieHWs OeH3zona K
OpOMHOH BOJIE M PacTBOPY IepPMaHTaHaTa Kajusl.

3. Pemienne 3aa4 Ha TEOPETHYCCKHUIA U MPAKTHYCCKUI BBIXOJI.

2-3
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4. Pabora ¢ 00yyaromuMy 1 KOHTPOJIUPYIOIMMHI MaTepHallaMu.
5.000011eH1E Ha TEMY YII€BOJOPOBL.

CamocrosiTeJbHast padoTa 00y4aIOUIMXCS

1. Pemienue 3a1a4 Ha TEOPETUUECKUIA M IPAKTHUECKUI BBIXOIL.

2. IlogroroBka pedepara Ha TeMy:

- ApoMaTHYecKHe YIIIeBOI0POIbl KaK ChIPbe JUIs IPOM3BOJICTBA NECTUIIUJIOB.

Tema 2.6.
IIpuponnsie
MCTOYHHUKU
YTJIEBOJIOPOJIOB.

Coaeprxanue y4eGHOro MaTepuaJa:

1. Hedrs. IIpuponnstii u nomyTHsIil HedTsHOH ra3. KaMeHHEI yrois.
Jemoncrpanuu. Komnekuus «[IpupoHbie HCTOYHUKH yrieBoaopoioB». CpaBHEHHE
IPOLIECCOB ropeHust HedTH 1 mprupogHoro raza. O0pa3oBaHKe HEPTSHOMN MJICHKH Ha
noBepxHOCTH BObL. KaranuTuueckuit KpekuHr napaduna (Hin KepoCHHa).
JlaGopaTtopHble onbIThl. OnpeieTieHne HATMYXS HeTIPEAeIbHBIX YIIIEBOIOPOIOB B
OeH3KHe U KepocHHe. PacTBOPUMOCTD pasiindHbIX HedTenpoaykToB (6EH3HMH, KEPOCHH,
JIM3eNBHOE TOIUIMBO, Ba3einH, napaduH) Apyr B Jpyre.

CamocTosiTeJIbHasi padoTa 00y4alomuUXcs:

1. Pemenue 3anauy.

2. TlonroroBka pedepaToB Ha TEMBI:

- DKOHOMHYECKHE AaCIEKThl MEXJYHAPOJHOTO COTPYJHHYECTBA IO NCIIOIH30BAHHIO
YTIIEBOJOPOIHOTO CBHIPHS.

- Hcropus OTKpHITHA M pPa3pabOTKM Ta30BBIX M HEDTSHBIX MECTOPOXKACHHH B
Poccuiickoit ®enepanuu.

- YI1neBofopoaHOE TOILUIHBO, €T0 BUJIbI M Ha3HAUCHHE.

-Hed1tp u ee TpaHCHOPTHPOBKa Kak OCHOBAa B3aHMOBBITOJHOIO MEKIyHApOIHOIO
COTPYIHHYECTBA.

Tema
2.7.T'uapokcunbHbIe
COEIUHECHMSL.

Copep:kanue y4eGHOTo MaTepuaJa:

1. Crpoenue u knaccuduranus cnuptoB. CrocoObl MOTyYSHHUS CITUPTOB

2. MHOTOaTOMHBIE CIIHPTHI.

3. deHoIMI.

Jemoncrpanuu. Mogenu Monekyn crnuproB u QeHosoB. PactBopumocts B BOze
QIKAHOJIOB,  OSTWICHINIMKONA,  DiuiepuHa,  ¢eHoma.  CpaBHEHHE  CKOPOCTH
B3aMMOJICHCTBUSL HATPHUS C OSTAHOJOM, IPOIMAHOJOM-2, 2-METHINPOIAHOIOM-2,
rnuuepuHoM. [onyuenne OpomdTaHa w3 3TaHoNa. BeiTecHeHue (enona u3 ¢eHomsTa
HATpUsl YroJibHO#M KkucnoToi. Peakums ¢enona c¢ ¢opmanpaerugom. KauecTBeHHbIC
peakuuy Ha QeHos. 3aBUCUMOCTH PACTBOPUMOCTU (peHOJA B BOJE OT TEMIEPATYPHI.
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BzaumopeiictBue ¢eHonma ¢ pacTBopoM Iuenoun. PacrosHaBaHue pacTBOpoB (eHossITa
HaTpusi ¥ KapOoHata HaTpus (6apOOTaXk BBIABIXAaEMOTO BO3/yXa WIIH JCHCTBHE CHIBHON
KHCIOTHI). Pacmo3HaBaHue BOJHBIX PACTBOPOB (heHOJA U TIIHLEPUHA.

JlaGopaTopHble onbIThl. Pextudukanus cMecu 3tanos—Boaa. OOHapy:KeHHE BOIBI B
a3€0TPOIHOI CMECH BOJIBI U STHJIOBOTO CIHPTA.

IIpakTHyeckas padora Nell:

BhINOMHUTE XUMUUECKUI SKCIIEPUMEHT.

1. HM3ydyeHue pacTBOPUMOCTH cHHPTOB B Bozae. OKHCIEHHME CIUPTOB Pa3IMYHOTO
CTPOCHUSI XPOMOBOIT CMECBIO.

2. [lonyyenune TUITUIIOBOTO ¢upa.

3. TlonyyeHwue rimepara M.

4. Perienue 3a/1a4 Ha U30BITOK U HEJJOCTATOK.

5. Pabora ¢ 00y4arouMMu ¥ KOHTPOJIMPYIOLIMMH MaTepUAJIAMH.

2-3

CamocrosiTeJbHast padoTa 00y4arOUIMXCS

1. Pemrenue 3aga4 Ha U30BITOK M HEAOCTATOK.

2. Pabora ¢ y4eOHOl W JNONIOIHHUTENBHON JMTepaTypoil M MHTepHeT-pecypcamy,
MOJIrOTOBKA KOHCIIEKTa

3. [MoaroToBkapedepaToB Ha TEMBbI:

- Mertanou: xemogunust u xeMohoOwust.

- DTaHOI: Benmuyaiiiiee 6J1aro U CTpaIIHoe 3J10.

- AJIKOTOJI3M U €T0 NMPo(UIAKTHKA.

- MHOroaTtoMHbl€ CIUPTHI U MOs1 OyyIas IpoQeccuoHanbHas JesTeNbHOCTb.

Tema 2.8.
Anbneruasl U
KETOHBI.

Coaeprxanue y4e0HOro MaTepuaJa:

1.T'oMooruueckue psijibl, XAMHYECKUE CBOICTBA.

2.IlprMeHeHne aaberuI0B U KETOHOB.

JdemoncTpanun.lllapoctepxHeBble W OOBEMHBIE MOJEIM MOJIEKYJ ajJbJCTHIOB H
keToHOB. [losyueHue yKCyCHOTO ajbIernjia OKHUCIEHHEM JTaHOJIa XPOMOBOH CMECHIO.
KauecTBeHHBIE peakIiy Ha albJCTUAHYIO TPYIITY.

JlagopaTopubie onbIThl. OKHCIEHHE JTaHONA B OJTaHANb pAacKalleHHOW MEIHOMN
npoBosiokoii. Ilomydyenue QenonsodopmManpaeruAHOTO Monumepa. Pacrmo3HaBaHue
pacTBopa aneToHa u opmanuHa.

IIpakTHueckas pagora Nel2:
1. N3yueHHe BOCCTaHOBUTEIBHBIX CBOWCTB allpJICTHAOB. pEaKLUsi «CepeOpsHOTro
3epkana», BocctanoBienune ruapokcuaa meau(ll). Bzaumoneiictere dopmanbiaernia ¢
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THAPOCYIb(YUTOM HATPHUSL.
2. Perienue 3a/1a4 Ha IIPHMECH.
3. Pabora ¢ 00y4arouMMu 1 KOHTPOJIHUPYIOLIMMH MaTepHUaJIaMH.

CamocrosiTeJbHast padoTa 00y4aroUIMXCs: 3
1. Penrenue 3a1a4 Ha IPHIMECH.
2. Tectbl AnbIEruIbl.
3. MoaroToBka pedepara Ha TEMY:
- dopmanbierua Kak OCHOBA MOJY4YEHHMs BELIECTB W MaTepUaloB Uil Moeit
npodeccHOHaNbHON NEATEIbHOCTH.
4. TToaroToBKa M 3al[UTa MYJIbTHMEIMHHBIX IPE3CHTAIHI.
Tema 2.9. Copep:kanue y4eGHOT0 MaTepHuaJa: 2
Kap6oHoBbie 1. Tomosoruueckuid psag ¥ XAMHYECKHE CBOWCTBA IMPEICIbHBIX OJHOOCHOBHBIX
KHCIIOTBI U UX KapOOHOBBIX KHCJIOT.
IIPOM3BOIHEIC. 2. [IpuMeHeHHe 1 CBOWCTBA KapOOHOBBIX KUCIOT
3. TIpoctsie a¢upst
4. Cnoxuble 3QUpHI.
JemoncTpanmu. 3HAKOMCTBO C (PU3MYECKMMHU CBOWMCTBAMH Ba)KHEHIIMX KapOOHOBBIX
kuciot. Bosronka 6eH30iiHO# KucmoTel. OTHOIICHHE Pa3IMYHBIX KAPOOHOBBIX KHCIOT K
Boge. CpaBHeHnne pH BOOHBIX pacTBOPOB YKCYCHOHM M COJITHOW KHCIIOTHI OJWHAKOBOM
MmosspHocTd. [lomyueHne mnpusTHO maxHymero cioxHoro s¢upa. OrHouIeHHe
CIIMBOYHOTO, IIOJICOJHEYHOTO0, MAaIIMHHOTO Macel W MaprapuHa K OpoMHOW Boje M
pacTBoOpy IepMaHTraHaTa KaJIvsl.
JlaGopaTopHble onbITbI. B3auMoaelcTBIe pacTBOPa YKCYCHOM KHCIIOTBI ¢ MaTHUEM,
OKCHJIOM LiMHKa, ruapokcuaom xenesa (1), pactBopom kapOoHara Kaiust 1 creapara
kanus. O3HaKOMIIEHHE ¢ 00pa3IaMu CI0KHbBIX 3(upoB. OTHOIICHNE CIOKHBIX 3QUPOB K
BOJIE M OPraHMYECKHUM BeleCTBaM. «BhIBeZieHHe» KUPHOTO IATHA C TIOMOIIBIO
CIIOXKHOTO dupa. PacTBOPUMOCTH KUPOB B BOJIE M OPIraHUYECKHUX PACTBOPHTEISX.
CpaBHEHHE MOIOIIMX CBOWCTB X03stiicTBeHHOTO MbUta 1 CMC B 3kecTKoii BoJe.
IIpakTHyeckas padora Nel3: 2-3

1. IMony4eHue H30aMIIOBOTO 3(hHpa YKCYCHON KUCIOTHI.

2. CpaBHCHHE CTCIICHH HEHACBHIICHHOCTH TBEPAOTO U JKUIKOTO XUpPoB. OMBLICHHE
XKUpa.

3. TlomyueHnue MblIa M H3yY4EHHE €ro CBOWMCTB. NE€HOOOpa30BaHHE, PEAKLMU HOHHOTO
o0OMeHa, I'MIPOJIN3, BbLIEICHHE CBOOOIHBIX )KUPHBIX KHCIIOT.
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4. O606menne Ha TeMy. «CrUpTHI, allbJIeTHIbl, KUCJIOTHI»

CamocTosiTeJibHasi padoTa 00y4aroImuUXCs:

1. Peurenue 3a1a4 Ha IPUMECH

2. Pabora ¢ y4eOHOU U cripaBOYHOW JuTepaTypoit 1 HTepHeT-pecypcamu, MOAr0TOBKA
KOHCIIEKTa

3. IoaroToBka pedepaToB Ha TEMBI:

-MypaBbHHas KHCIIOTA B IPUPOJIE, HAYKE H IIPOU3BOCTBE.

- Uctopms ykcyca.

- Crno>xHble 5GUPHI ¥ UX 3HAUCHHE B IPHPOJE, OBITY U MPOU3BOJICTBE.

- XKupbl KaKk IPOJAYKT MUTAHUSA U XHMHYECKOE CBIPbE.

- 3aMeHa )KUPOB B TEXHUKE HETTHIIEBEIM ChIPbEM.

- HexBaTka HpomOBONBCTBUS Kak INIOOaibHas MpoOieMa YelnoBeYecTBa U IYTH e¢
PpelICHHS.

- Meina: poruioe, HacTosee, Oyayiee.

- CpencTBa r'MTHEHB! HA OCHOBE KMCJIOPOJICOICPKAIINX OPIraHUYECKHX COEIMHEHUH.

Tema 2.10.
I'eHeTHYECKAS CBSI3b.

Coaeprxanmue y4eOHOro MaTepuaJa:

1. Knaccugukanus peakiuii B OpraHiuecKoi XuMHH.

2. Knaccugukanus peakiuil 1o U3MEHEHHIO B CTPYKType cyOcTpaTa (IpHUCOeIHHEHHE,
OTLICIUICHHE, 3aMeLICHHWe, W30MEpH3alus) H TUIy pearcHTa (paauKaibHBIC,
HYKJICOQHIIbHBIE, IJIEKTPO(UIIBHBIE).

IIpakTHyeckas padora Nel4:
1. I'eHeTnyeckas CBA3b MEX/y OpPraHUYECKUMH BEIIECTBAMH.
2. PemieHune 1enoyek XMMUYECKUX MPEBPAIICHHH.

2-3

CamocTosiTejbHast padoTa 00y4aroUIMXCS

1. PaGoTa ¢ yueOHOI1 1 cripaBOYHOM JnTepatypoii u MHTepHeT-pecypcaMu
2. PemieHune nernoyex XMMUYECKHUX MPEBPAILICHHUH.

3. IMoaroToBka M 3anUTa MyJIbTUMEUHHBIX PE3CHTALIUI.

Tema 2.11.
VriaeBobl.

Coaeprxanue y4eOHOro MaTepuaJa:

1.ITonsitue 06 yrieBosax. MoHocaxapupl.

2. Tucaxapusl. [lonucaxapus.

JemoncTpammu. OOpasiibl YriaeBoI0B 1 u3aenuii u3 Hux. [logyueHne caxapara Kaablys
1 BBIJICJICHUE Caxapo3bl U3 pacTBOpa caxapara Kaiblus. B3ammopeiicTBue rirokossl ¢
(bykcuHCepHUCTO KicmoTol. OTHOIICHIE pacTBOPOB caxapo3sl i ManbTo3sl K CU(OH),
npu HarpeBanuu. O3HakOMIICHHE C PU3HUESCKMMH CBOHCTBAMH Kpaxmaja M U003
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HaOyxanue ne/umoio3bl M KpaxMaia B Boje. [loirydeHWe TpUHHTpaTa LEJUIIOIO3BL.
Kosutekiust BOJIOKOH.

JlaGopaTopHble onbIThl. O3HakOMJICHHE C (U3UYECKUMU CBOWCTBAMH TJIFOKO3bI
(anTeuHast ynakoBka, TaOuerTkd). KHCIOTHBIM THAPOJIN3 caxapo3bl. 3HAKOMCTBO C
oOpasuamu nonucaxapunoB. OOHapyKeHHE KpaxMaia C IOMOILIbI0 Ka4eCTBEHHOM
peakiuu B Mezie, xyede, HorypTe, MaprapiHe, MakapoOHHbBIX H3/ICIHSIX, KPYIax.

IpakTuueckas padora Ne 15: 2 2-3
1. B3aumoielicTBHE TIIH0KO3bI ¢ THApOoKCcHaoM Memu (I1) mpu pas3induHbIX Temieparypax.
Peakims «cepeOpsHOTO 3epkana» TII0KO3bI. JlelicTBHE aMMHAa4YHOTO PacTBOpa OKCHIA
cepebpa Ha caxapo3y. OOHapyKeHHe JaKTo3bl B MOJIOKe. JleficTBue fo/ia Ha Kpaxmail.
2. Pewienue 3a1a4 Ha IPUMECH
3. PaboTa ¢ 00y4aroIUMy ¥ KOHTPOJIHPYIOIIUMU MaTepHaIaMHL.
CamocrosiTeJbHast padoTa 00y4aroUIMXCs 3 3
1. Pemrenue 3a1a4 Ha IPIMECH.
2. PaGora ¢ yuebHOW u crpaBouHOH muTeparypoir u MuTepHer-pecypcami.
BeinosHeHNE TECTOBBIX 33/1aHUH 110 TeMe« Y TIIEBOIBI».
3. [MoaroToBka M 3anuTa MyJIbTUMEIUHHBIX PE3CHTALIUI.
Tema 2.12. Copep:kaHue y4eGHOIro MaTepuaJa: 12 2
AMUHBI, 1.Kunaccugukanus u u30MepHsi aMHHOB. XHMMHYECKHE CBOMCTBA AMHHOB.
aMHUHOKHCIIOTHI, 2.IlprMeHeHne 1 HOJIyYeHHEe aMUHOB.
oenku. 3. AMHHOKHCIIOTBI.
4. benxu.
Jemoncrpanuu. Ousnueckie CBOWCTBA METHJIAMHMHA. arperaTHoe COCTOSHHUE, LBET,
3amax, OTHOIIeHHE K Bozae. ['opeHue MerwiamuHa. B3aumozeiicTBue aHWIMHA U
METHUJIaMHHA C BOJOH ¥ Kkucnotamu. OKpamiMBaHWEe TKaHEH aHMJIMHOBBIMHU
kpacutenasmu. OOHapykeHHe (YHKIHOHAIBHBIX TIPYII B MOJIEKYJIaX aMHHOKHCIIOT.
Helitpanuzanuus menoun aMUHOKUCIOTON. HelTpanuzanusi KUCIOTHI aMUHOKHCIOTOH.
PactBopeHue u ocaxieH1e OeKoB.
JlaGopaTopHble OnbIThbI. V3roToBieHHEe IMAPOCTEPKHEBBIX M OOBEMHBIX MOJeeH
N30MEpHBIX aMMHOB. PacTBopeHue OenkoB B Boixe M ux Koaryminus. OOHapyxeHue
Oeska B KypUHOM SIHLIE U MOJIOKE.
IIpakTHueckas padora Nel6: 2 2-3

1. OoOpasoBanue coiseit anwnuHa. BbpomupoBaHue anuianHa. OOpa3oBaHue coei
rmunuHa. [lonydenne menanoi conu rounumHa. Jenarypanus Oenka. [[BeTHsle peakimun
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GeIIKOB.
2. Pabora ¢ 00yyaomuMy 1 KOHTPOJIUPYIOIMMHU MaTepHaJIaMu.

CamocTosiTeJbHast padoTa 00y4arOUIMXCS

1. Pemrenne 3aga4 Ha W30BITOK U HETOCTATOK

2. Pabora ¢ Tecramu.

3. [logroroBka pedepaToB Ha TEMBI:

- AMMHaK ¥ aMHHBI — OECKHCIIOPOIHBIE OCHOBAHMUS.

- AHWJIMHOBBIE KPACUTEIIH: HCTOPHS, IPOU3BOJICTBO, MIEPCIEKTHBA.
- AMHUHOKHCIIOTHI — aM()OTEPHBIE OPTraHHYECKHUE COCTAUHCHUSL.

- AMHUHOKHCIIOTBI — KKUPIIHIUKH» OSITKOBBIX MOJICKYII.

- CHHTETHYECKHIE BOJIOKHA Ha aMHHOKHCIIOTHOM OCHOBE.

- «JKn3HB 3T0 crocob cyIecTBOBaHUs OCIKOBBIX TEII. ..»

- CTpyKTYpHI O€lIKa ¥ ero IeCTpyKTypUpOBaHHUE.

- Buonornueckue QyHKIMN OEIKOB.

- BenkoBast ocHOBa MMMyHHTETA.

- CIIN/ u ero mpodunaktuka.

- Jedunut Oenka B MUIIEBBIX HPOJYKTaX M €ro MPeoJoJeHHE B paMKax riio0aibHOM
MPOJJOBOJILCTBEHHOM MTPOrPaMMBl.

- Xumus u GI/IOJ'IOF]/IH HYKJICMHOBBIX KHCJIOT.

Tema
2.13.A30Tconepxanu
€ reTepPOIUKINYCCKHIE
COEIMHEHUS.
HyknenHoBsle
KHCJIOTBL

Coaeprxanue y4e0HOro MaTepuaJa:

1. HyxsienHOBBIE KUCTIOTHL.

JemoncTpauuu. Mojenu MOJEKyd BaXHEHIINX rerepouukioB.  Kosmexius
reTepOLUKINYECKUX coequHeHui. JleiicTBMEe pacTBOpa NHPHIMHA HAa WHAMKATOP.
BzaumopeiictBue mnupuanHa C  coisHOM kucnoTod. Mogens Monekynasl  JIHK,
JIEMOHCTpAIUSl NPHHIMIA KOMIUIEMEHTAPHOCTH A30THCTBIX OCHOBaHMH. OOpasibl
NPOJYKTOB IMHUTAHUS M3 TPAHCTCHHBIX (OPM pPACTEHHH M JKMBOTHBIX. JlekapcTBa u
Ipernaparsl, U3rOTOBJIEHHbIE METO1aMU F'€HHON WHXKEHEPUU U OMOTEXHOIOTHH.
JlabopaTopHble OmbIThI. M3roroBiieHHE OOBEMHBIX U IIAPOCTEPIKHEBBIX MOJENEH
A30TUCTBIX FETEPOLUKIIOB.

CamocTosiTeIbHasA padoTa 00yYaloIuXCs:

1. Pemrenue 3aga4 Ha U30bITOK M HEAOCTATOK.

2. Pabota ¢ yueOHOI U IOIONHUTEIBHON IUTEepaTypoil u HTepHeT-pecypcamMu
3. [logroroBka pedepara Ha TeMy:

- XuMHst ¥ OUOJIOTHSl HYKJICHHOBBIX KHCIIOT.
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Tema 2.14.
buonornuecku
AKTHBHBIC
COCZIMHCHMS.

Conepskanue y4e0HOro MaTepHaa:

1.®depmentsl. Buramunsl. 'opmMoHBL.

2.JlekapcTBa.

HemoncTpannu. CpaBHeHue ckopoctu pasnoxenust HoO; mon aeiictBuem ¢epmeHTa
KaTanasbl U Heoprannmyeckux karanmsaropos: Kl, FeCl;, MnO,. O0Opasibl BUTAMHAHHBIX
npenaparos. [lonuBuramunsl. Mmmoctpauuu ¢otorpaduil KUBOTHBIX C Pa3iInuHBIMU
(opmamu aBuTamMHHO30B. [Inakar ¢ n300pakeHNEM CTPYKTYPHBIX (POpMYII 3CTpaaroa,
TECTOCTEPOHa, ajipeHainHa. BsammoneiictBue aapeHanuna ¢ pactopom FeCls.
BenkoBas mpupoa HHCYIHHA (LBETHAs peakius Ha Genku). [nakaTsl WM KOJOTPaMMBI
¢ ¢opMmyramMu aMuia Cyiab(paHHIOBOH KHUCIOTHI, IUTHIPO(OIHEBBIH U JOXHON
JUrHAPO(GOIIMEBON  KHCIOT, OCH3WINCHHLIWUIMHA, TETPalUKINHA, 1e(hOoTaKCHMa,
acIpHHa.

JlaGopaTopHbIe ONbITHI. VICIibITaHHE PACTBOPUMOCTH aJJpEHAIIMHA B BOJIE U COJISTHOM
kucaoTe. OOHapyKeHHe aclipHHa B TOTOBOM JISKAPCTBEHHON (opme.

10

CamocTrosiTeJibHasi padoTa 00y4alomuUXCs:

1. lloaroroBka peepaToB Ha TEMBI:

- BuorexHonorus u renHast nHKeHepus — TexHosoruu XXI Beka.

-HanoTexHonorHs Kak NPHOPHUTETHOE HAIPABJICHHE Pa3BUTUS HAyKU U IIPOU3BOJCTBA B
Poccuiickoii denepanuu.

Tema 2.15.
O06o6ueHne
OpraHHYeCKOU
XHUMHUH.

Coaeprxanue y4e0HOro MaTepuaJa:
1.06001meHne 3HaHHH 110 OPraHUYECKONH XUMHU.

IIpakTHyeckas padora Nel7:
ITyremecTBUE B CTpaHy YII€BOAOPOIOB
Crannuu.

- HOMEHKJIaTypHast

- U30MEpHas,

- QJIEKTPOHHAS,

- IPUMEHEHHS,

- HOJIy4eHHS,

- XUMHUYECKasl,

- TeHEeTHYECKas,

- pacueTHasl.

2-3

CamocTosiTeJibHasi padoTa 00y4arOImUXCs:
1. PaboTa ¢ yueOHOI 1 JOTIOTHUTETBHON TuTepatypoit u MurepHeT-pecypcamu
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2. Pemienune 3a/1a4 Ha IIPUMECH U OCYIIECTBJICHUE XUMUYCCKUX npeBpameHHﬁ.

Hrorosoe 3anusitue. | Conep:kaHue yueGHOro MaTepHaa:
JuddepenuupoBan | KoHTposs MpoiifeHHOT0 MaTepuana.
HBIii 3a4eT

JIst XapaKTepUCTUKH YPOBHSI OCBOEHHMS y4eOHOr0 MaTepHalla UCHOb3YIOTCs CleAyromue 0003HaYeHus:

1. — o3HaKOMHTEbHEIN (Y3HaBaHHUE paHee H3YyYCHHBIX 0OBEKTOB, CBOKCTB);

2. — penpOAYKTUBHBIH (BBIMIOJIHEHHE ACSATEIBHOCTH IO 00pasily, HHCTPYKLHH WIH O] PyKOBOACTBOM)

3. — mpoayKTHBHBIH (IIAHKPOBAHHE U CAMOCTOSTEIBHOE BBIMOIHEHHE [ACSITENBHOCTH, PEIIeHHe IPOOIEeMHBIX 3a/a4)
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3. YCJIOBUSA PEAJIM3ALIMU PABOYEN TPOT'PAMMBI YUYEBHOM

3.1. TpeGoBaHusi K MUHUMAJbLHOMY MATEPHAJIbHO-TEXHMYECKOMY O0ecreyeHHIo

JAUCHUITINHbI

HanMenoBanue yueOHbIX | OCHAIIEHHOCTh YYeOHBIX [lepeuyenn
KaOMHETOB, KaOMHETOB, J1aOOPaTOPHH, JINLIEH3UOHHOT'O
nabopaTopuii, IIOJINTOHOB IPOTrPaMMHOTO
MTOJIMTOHOB obecrieueHus
VYueOHbIit [Mxad nis xpaHeHuUs Consultant+

KaOMHET «XHMHH»
(JIEKIIMOHHBIE,
MIPAKTUICCKUE U
71a00paTOPHBIC 3aHITHS)

KOMIUIEKTa y4yeOHO-
HaIJIIHBIX ITOCOOUI,
pa3IaToyHOTO MaTepuana,
[Ipubopos,

PEaKTHBOB,

XUMHUYECKOU MOCYAbI
AynuropHas JOCKa.
Cron ang npenojaBaTens.
Cryn nys mpemogaBaTes.
CToubl 11 CTY/ICHTOB.
Ctynbst 1715 CTYJIEHTOB.
[Mkad ¢ mmakaTamMu U ¢
HaTJISTHBIM TIOCOOHEM,
IpUOOPBI M HAOOPHI IS
MOCTAaHOBKH
JEMOHCTPAIMOHHOTO U
YUEHUYECKOTO
JKCIEPUMEHTA
HEOOXOIUMOTr0 JJIs
U3YYCHHSI TUCIUTTUHEI U
OBJIAJICHUS

npodecCuoHaTbHBIMU
3HAHUSIMH U
KOMIIETEHIIUSIMH.
VyeOHbIN KaOUHET Cnenuanu3upoBaHHas
Jaboparopus MeOenb, TEXHUYCCKHE
«KoMnproTepHbIn cpeacTBa 00ydeHus
KJIacC» (mepcoHalIbHBIC
(TIpakTUYECKUE 3aHITHUS KOMITBIOTEPHI) C
C UCIOJIb30BAaHHEM BO3MOKHOCTBIO

HIEPCOHABHBIX
KOMITBIOTEPOB).

IOAKIIIOUEHUS K
TEJIEKOMMYHHUKALIMOHHON
cetu «MHTEpHET» N
JNOCTYIIY K DJIEKTPOHHO-

OHepaL[I/IOHHaSI CUCTCMa
MSWindows 7 Pro,
OnepannonHas cucrema
MSWindows XPSP3.
MSOffice.

Kaspersky Endpoint
Security.

1C,

Google Chrome,
OpenOffice,

LibreOffice
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| 6ubnmoreunoit cucreme | |

[Ipy w3ydeHun y4eOHOW MAUCHUIUIMHBI «XUMHSI» B LEISIX peanu3aluu
KOMIIETEHTHOTO TOJXOJa MCIOJIb30BAHBl AKTUBHBIE W MHTEPAKTUBHBIE (POPMBI
oOydYeHHUs: JEeKIUs — KOHPEPEHIHsI, JISKIUS — Mpo0iemMa, peleHne CUTYaIlmOHHBIX
3a/1a4, rPyIIOBbIE JUCKYCCUHM U UHBbIE TPEHUHTH

3.2. NudopmanmnonHoe odecneuyeHue o0yyeHus
Ilepeuens pexkomMeHayeMbIX Yy4eOHbIX wu3ganuid, VHTepHeT-pecypcoB,
JAOIOJTHUTEIbHOM JIUTEPATYPbI

OcHoBHas1 iUTEpPaTYypa
1. Xumus. 10 knacc. ba3oBblil ypoBeHb : yueOHUK i 00111€00pa30BaTeIbHbIX
yupexnaenuit / O. C. Tabpuensn. - MockBa : Jlpoda : MockoBckue
yueOnuku, 2009. - 191, [1] c. mB. wi., moptp.; 22 cm.; ISBN 978-5-358-

07027-1

2. Jleonosa, I'. I'. Xumus : ydueOnoe mocodue / I'. I'. JleonoBa. — CaHKT-
[TeTepOypr : Jlanp, 2022. — 208 c. — ISBN 978-5-8114-3977-5. — Texkcr :
atekTpoHHbIi // Jlanb : anekTpoHHO-OMONMoTeuHas cuctema. — URL:

https://e.lanbook.com/book/207074 (mata oOpamenus: 20.10.2022). —
Pexxum nocryna: s aBTOpU3. MOJIb30BATENIEH.

JlonoJIHUTEIbHAS JINTEPaTypa

1. HoOpsuckas, 1. B. Aranutndeckas xumusi. KadyecTBEeHHBIH U KOJIMYECTBEHHBIN
ananus. [Ipaktuxym / U. B. JloOpsinckas. — 2-¢ u3f., crep. — Cankrt-IleTepOypr
:Jlanp, 2022. — 132 ¢. — ISBN 978-5-507-44880-7. — Tekcr : 31eKTpOHHbIH //
Jlanb : AIEKTPOHHO-OUOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/248951 (nara oOpamenus: 20.10.2022). — Pexum
JIOCTyTa: i1 aBTOPU3. MOJIb30BATEIICH.

2. Cymunckas, JI. B. buoopranuueckas xumus. 3ajadyud ¢ 3TajJOHAMU OTBETOB :
yuebHoe nocodue / JI. B. Cymmunckas, E. E. bpemenko. — Cankr-IlerepOypr :
Jlanp, 2020. — 156 ¢. — ISBN 978-5-8114-5611-6. — TekcT : 3y1eKTpOHHBIH //
Jlanb : ANEKTPOHHO-OUOIMOTEUHAS CUCTEMA. — URL:
https://e.lanbook.com/book/146800 (mara oOpamenus: 20.10.2022). — Pexum
JIOCTyIa: U1 aBTOPU3. MOJIb30BATEIIEH.

IIpodeccuonanbHubie 0a3bl JAHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE CUCTEMbI H

HHTEPHET-PecypcChl

www. chem. msu. su (QnekTporHas 6UOIHOTEKA 10 XUMHH).
www. enauki. ru (natepHer-usganue s yuurtenei «EctecTBeHHbIC HAYKUY).
Www. hij. ru (xypHaia « XuMust ¥ )KA3HBY).

> wh e

www. chemistry-chemists. com (31ekTpoHHBIi KypHaT « XUMUKH U XUMUSI»).
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3.3.MeToauueckue yKazaHus J1Jisl 00yYaIOMIUXCS 0 OCBOEHUIO TUCITUIIMHBI
Memoouueckue ykazanus 0,151 n0020MOEKU K 1eKUUOHHBIM 3AHAMUAM

B xone - nmexuwmii mpemnojaBatenb M3JaraeT U pa3bsCHSAET OCHOBHBIE, Hambosee
CIIOKHBIE€ Ui TOHHMMAHHUS TEMBbl, a TaKXKE CBSI3aHHbIE C HEW TEOPETHUYECKUEe U
MPAKTUYECKUE TPOOIEMBbI, AT PEKOMEHIAIMK Ha CEMUHAPCKOE 3aHITHE M yKa3aHUs
Ha CaMOCTOSTEIbHYIO paloTy.

B xo/ie 1eKInOoHHBIX 3aHATUIA HEOOXOAUMO:

-BECTH KOHCIEKTHpPOBaHME ydyeOHOro marepuaia, oOpamaTh BHHMaHHUE Ha
KaTeropuu, GopMyJIMpPOBKH, PACKPBIBAIOUINE COJEP)KaHUE TEX WJIM MHBIX SBJICHUU U
IIPOLIECCOB, HAYYHBIE BBIBOJIBI U MMPAKTUUECKUE PEKOMEHAALUH, [TOJIOKUTEIbHBIA OIBIT
B OpaTOpPCKOM HCKyccTBe. JKelaTelbHO OCTaBUTHh B paOO4YMX KOHCIEKTax MOoJjsi, Ha
KOTOPBIX JENaTh IOMETKM W3 PEKOMEHJIOBAHHOW JIMTEPATYPHI, JOMOJIHSIOIINE
MaTepHuall IPOCIYIIaHHOM JIEKIIMH, a TaKXke MOJYEPKUBAIOIINE 0COOYI0 BaXKHOCTh TEX
WJI UHBIX TEOPETUYECKUX MTOJIOKECHU .

-3aJ1aBaTh  IIPENOAABATENI0 yTOUYHSAIOIIME BONPOCHI C ILENBIO  YSACHEHHUSA
TEOPETUUECKUX MOJOKEHNM, pa3pEIICHNS CIIOPHBIX CUTYaLIH.

-10pa0daThIBaTh CBOM KOHCIIEKT JIEKIMH, J€J1as B HEM COOTBETCTBYIOLIUE 3AIHCH
U3 JUTEpaTyphbl, PEKOMEHJIOBAHHOMN IperojaBarelieM W NPEeIyCMOTPEHHON y4deOHOI
MporpaMMor - B XOJ€ NOJATOTOBKH K CEMHUHapaM H3y4YUTb OCHOBHYIO JIUTEpaTypy,
O3HAKOMUTHCS C JIOTIONHUTENBHOW JIUTEPATypOil, HOBBIMU IYOJHUKAIUSIMUA B
MEPUOINYECKUX M3IaHUAX KypHalax, razerax u T.1. [Ipu 3ToM ydecTb peKOMEHIaluu
npenojaBaress U TpedoBaHusl yueOHOM MpOrpaMMBl.

-MIOJTOTOBUTh TE3UCHl JUIS BBICTYIUIEHMH IO BCEM YYEOHBIM BOIIPOCaM,
BBIHOCUMBIM Ha ceMHHap. ['0TOBSICh K AOKIany WU pedepaTUBHOMY COOOIIEHUIO,
oOpamarbcsi 3a METOAUYECKOM MMOMOIIBI0 K MPErnoAaBaTeNio, COCTAaBUTh IUIAH-
KOHCIIEKT CBOETO BBICTYIUICHUS, TPOAYyMaTh MIPUMEPHI C LEIbI0 0O0ecreueHnus TECHOU
CBSI3M U3y4YaeMOU TEOPUU C PEaJIbHOU JKU3HBIO.

-CBOEBPEMEHHOE M KayeCTBEHHOE BBIIIOJIHEHHE CaMOCTOSATEIbHOM pPadOThI
O0asupyercs Ha  COONIOJEHUM  HACTOAIIMX  PEKOMEHJAUUMH M HM3yYEHUH
PEKOMEHIOBAHHOM UTEPATYphl. CTYIEHT MOKET JOIOJHUTD CIIMCOK HCIIOJIb30BaHHOU
JUTEpPaTypbl COBPEMEHHBIMM HCTOYHUKAMH, HE NPEACTABICHHBIMH B CIIMCKE
PEKOMEHJOBAaHHOW JIMTEPATyphl, M B JaJbHEHUIIEM HCIIOIb30BAaTh COOCTBEHHBIE
MOJITOTOBJICHHBIE YIEOHbIE MAaTEPHAIIBI MPU MOATOTOBKE MPAKTUIECKUX PadoT.

Memoouueckue ykazanus 011 R0020MOBKU K NPAKMUYecKUM (CeMUHAPCKUM)
3AHAMUAM

HauunHasi moAroToBKy K CEMUHApPCKOMY 3aHSATHIO, HEOOXOAMMO, TMPEXKIE BCETO,
o0paTUTh BHUMAHUE HA KOHCHEKT JICKIUH, pa3/iesbl Y4eOHUKOB U Y4EOHBIX MOCOOHUIA,
KOTOpbIE CHOCOOCTBYIOT OOLIEMY MPEACTABICHUIO O MECTE€ M 3HAUYEHUU TEMbl B
U3y4aeMoOM Kypce. 3aTeM cleayeT mnopaboTarh C JONOJHUTEIBHOW JUTEpaTypoH,
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CHENaTh 3allMCU 110 PEKOMEHIOBAaHHBIM MCTOYHUKAM. [IoaroroBka K CEMHHApCKOMY
3aHSTHIO BKIIIOUAET 2 JTara:

- 1i1 oTan - opraHU3alMOHHBIN;

- 211 3Tam - 3aKperieHre 1 yriayoieHne TeopeTuieckux 3Hanuii. Ha mepBom stamne

CTYJIEHT TUTAHUPYET CBOIO CAMOCTOSITEIbHYIO PabOTy, KOTOpast BKIIOYAET:

- YSICHEHHE 3aJ]aHts], BBIIAHHOTO HA CAMOCTOSITENIbHYIO padoTy:

- 1oA00P PEKOMEHIOBAaHHOU JTUTEPaTypHI;

- COCTaBJICHUE MJIaHa PabOThl, B KOTOPOM OMPEAEISIOTCS OCHOBHBIC MYHKTHI

MPEACTOSIIEN MOATOTOBKH.

CocraBienue miaHa JUCHUIUIMHUPYET U MOBBIIIAET OPraHU30BaHHOCTH B padoTe.
BTopoil sTam BKIIOYAET HEMOCPEACTBEHHYIO IOJATOTOBKY CTYAEHTAa K 3aHATHIO.
HauunaTts Hago ¢ M3ydyeHHs] PEKOMEHAOBAHHOU JuTepaTyphl. Heo0XoauMo mMOMHUTS,
YTO Ha JIEKIMH OOBIYHO PAcCCMATPHUBAETCS HE BECh Marepual, a TOJbKO €ro 4acTb.
OcranbHas €€ 4yacTh BOCHOJHAETCA B MPOLIECCE CAMOCTOSATENbHON paboThl. B cBs3u ¢
3TUM paboTa ¢ peKOMEHI0BAHHOM JIUTEepaTypoil oOs3arenbHa. Ocoboe BHUMaHUE NPH
3TOM HEO0OXOJMMO OOpaTUTh HAa COJEPKAHUE OCHOBHBIX ITOJIOXKEHUH M BBIBOJOB,
OOBsICHEHHE SBJIEHMA M  (PAKTOB, YSICHEHUE IPAKTUYECKOIO  IPUIOKEHUS
paccMaTpUBaeMBbIX TEOPETUYECKUX BONPOCOB. B mpomecce 3710l pabOTHl CTyAEHT
JOJDKEH CTPEMMTBCS IOHATH Y 3aIIOMHUTH OCHOBHBIE IIOJIOKEHHUS PACCMATPUBAEMOTrO
MaTepuala, MpUMeEpbl, MOSICHSIONME €ro, a TaKkke pa3o0paTrhCs B HUIUTFOCTPATUBHOM
MaTepuaie. 3aKaHYUBaTh MOJTOTOBKY CIIEIyeT COCTaBJICHHWEM IUiaHa (KOHCIIEKTA) 10
u3ydyaeMoMy marepuaiay (Bompocy). ITO MO3BOJSIET COCTABUTh KOHIIECHTPUPOBAHHOE,
CXKaroe MPEACTaBICHUE II0 HM3y4aeMbIM BompocaMmM. B 1mponecce NOATrOTOBKM K
3aHATHSIM PEKOMEHAYETCS B3aMMHOE OOCYXJCHHE MaTepuaia, BO BpeMsi KOTOPOro
3aKpeIUIAIOTCS  3HaHUS, a Takke MpuoOpeTaeTcsl MpakTUKa B H3JI0KEHUU H
pa3bsACHEHUHU TOJIYYeHHBIX 3HaHUM, pa3BuBaeTcs peub. [Ipu HEOOXOIUMOCTH ClieyeT
oOpamiatbcsi 3a KOHCYJbTallMed K IMpenojaBarenito. ['OTOBSICh K KOHCYJIbTAlHH,
HE0OXO0JIMMO XOPOLIO MPOAYMATh BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHMUS.

B Hayane 3aHATHS CTYJEHTHI O] pyKOBOACTBOM IMpernoaaBaTens Oonee riy0oko
OCMBICIIMBAIOT TEOPETUYECKUE IIOJIOKEHHUSI 110 TEME 3aHATHs, pPACKPBIBAIOT U
OOBSACHSAIOT OCHOBHBIE ITOJIOKEHUS BBICTYILICHNUS.

3anucu HMMEKT MEpPBOCTENEHHOE 3HA4Y€HHE Il CaMOCTOSITENIbHOM paOoThI
oOyuvaromuxcsa. OHM IOMOrarOT TMOHATh IIOCTPOCHHE HW3Y4aeMOro MaTepuaia,
BBIJICIINTh OCHOBHBIE IIOJIOKEHMsSI W IIPOCIEAUTh HX JOTHKY. Benenue 3amucen
CIIOCOOCTBYET MPEBPAIICHUIO YTECHUS B aKTHUBHBIM Mpoliecc, MOOUIU3YET, HAPSIY CO
3pUTENbHON, U MOTOPHYIO namsiTh, ClielyeT NOMHUTh. Y CTYJEHTa, CUCTEMATHUYECKU
BEIyIEro 3alliCH, CO3/1a€TCA CBOM WMHIMBHUIYAIbHBIA (POH] MOJCOOHBIX MaTEpHUAIOB
U1 OBICTPOTO MOBTOPEHUS MPOYUTAHHOTO, JIsI MOOMJIM3AllMK HAKOTIEHHBIX 3HAHUM.
Oco0eHHO Ba)KHBI U TMOJIE3HBI 3aMMCH TOT/IA, KOT/Ia B HUX HaXOASAT OTPAXXEHUE MBICIIH,
BO3HUKIIIME MIPU CaMOCTOATENbHON pabore. BaxkHO pa3BUBaTh yMEHHE CONOCTABIIATH
VMCTOYHUKH, POAYMBIBATh U3YyYaE€MbII MaTepHaJL.

bonpuioe 3HaueHME MMEET COBEPIICHCTBOBAHME HABBIKOB KOHCIIEKTUPOBAHMS.
[IpenogaBarens MOXXET PEKOMEHJIOBAaTh CTYAEHTaM CIIEAYIOLIME OCHOBHbBIE (DOPMBI

33



3amicu  iaH  (IpOCTOM W Pa3BEpHYTHINM), BBIMUCKH, TE3UCHI. Pe3yibTaThl
KOHCIIEKTUPOBAHUS MOTYT OBITh MPEJCTABICHBI B Pa3IMYHbIX (hOpMaX.

[Lran - 9TO0 cXemMa NPOYMUTAHHOTO MaTepwana, Kparkuid (WM TOoJIpOOHBIN)
[IEPEYCHb BOIPOCOB, OTPAXKAIOIIHUX CTPYKTYPY M MOCIENOBATEIBHOCTh MaTepHala.
[Tonpo6HO cocTaBICHHBIN TIJIaH BITOJTHE 3aMEHSET KOHCTICKT.

KoHcnekT - 3TO CHUCTEMaTH3MpPOBAHHOE, JIOTUYHOE U3JIOKEHUE MaTepuaia
MCTOYHMKA. PaznuyaroTcs 4eTblpe TUIIa KOHCTIEKTOB.

[1naH-KOHCIIEKT - 3TO pPa3BEPHYTHIM JAETANU3UPOBAHHBIA IUIaH, B KOTOPOM
JOCTaTOYHO TOJMPOOHBIC 3alUCH TPUBOJATCS MO TEM IyHKTaM IUIaHa, KOTOpbIC
HYXJAIOTCS B TIOSICHCHUU.

TexcTyanbHBIN KOHCIIEKT - 3TO BOCIIPOU3BEICHUE HANOOJIee BaXKHBIX TOJIOKEHUM
1 (aKTOB UCTOYHHUKA.

CBOOOIHBIN KOHCIIEKT - 3TO YETKO U KPATKO CHOPMYIUPOBaHHBIC (M3JI0KCHHBIC)
OCHOBHBIE TIOJIOKEHUSI B pe3yJbTare TIyOOKOTO OCMBICIMBaHUSI maTepuaia. B Hem
Mory! MpUCYTCTBOBAaTh BBINMCKH, IIUTAThl, TE3UCHI; YACTh MaTepHhalla MOXKET ObITh
MpeACTaBIeHA MIJIAHOM.

TeMaTnyeckuil KOHCIIEKT COCTABISETCS HA OCHOBE M3YUYCHMS psiia ICTOYHUKOB U
naet 0oJiee MITM MEHEE MCUYCPITBIBAIONINEN OTBET 0 KaKOW-TO cXxeMe (BOTIpOCY).

BBuay TpynoeMKOCTH MOATOTOBKM K CEMHHApy CIEIyeT MPOAYMATh aJrOpUTM
JNCUCTBUH, €III€ Pa3 BHUMATEIBHO MPOYUTATH 3AMKUCH JICKIIUNA U YK€ TOTOBBINM KOHCIIEKT
10 TEME CEMHMHApA, TIIATEIbHO IPOJIyMaTh CBOE€ YCTHOE BBICTYILJIEHUE.

Ha cemunape xaxaplii €ro y4aCTHUK JOJKEH OBITh TOTOBBIM K BBICTYIICHHUIO TIO
BCEM IIOCTABJIEHHBIM B IIJIAHE BOIPOCAM, MPOSIBIATh MAKCUMAJIBHYIO aKTUBHOCTb IIPU
WX pacCMOTPEHMHM BBICTyIUIEHHE MOHKHO CTPOUTHCS CBOOOJHO, YOEAUTETHHO U
aprymeHTHpoBaHo HeoO0xonumo ciaeauTh, YTOOBI BBICTYIUIGHHE HE CBOAWIOCH K
PENPOTyKTUBHOMY YPOBHIO (IIPOCTOMY BOCIPOM3BEACHUIO TEKCTa), HE JOMYyCKaTh W
MpoCTO€ uTeHHEe KoHcmekTa. HeoO0xoaumo, dYTOOB BBICTYHNAIOIMIMK  MPOSBIISIT
COOCTBEHHOE OTHOIIIEHHWE K TOMY, O 4Ye€M OH T'OBOPUT, BBICKA3bIBall CBOE JIMYHOE
MHEHHE, MMOHUMaHue, OOOCHOBBIBAT €r0 M MOT CHENaTh MPABWIbHBIE BBIBOJbLI W3
CKa3aHHOTO.

BoicTymienus Apyrux o0ydaromuxcsi He0OX0UMO BHUMATEIbHO U KPUTUUYECKHU
ClIylmaTh, T[OJMEYaThb OCOOEHHOE B CYXKICHHSIX OOydYarolluXcs, YJaBIUBAaTh
HegocTaTku U omuOku. [lpum 3TOM 00paTuTh BHUMaHUE HA TO, YTO €Ile HE ObLIO
CKa3aHO, WM TMOAJAEpKaTb M Pa3BUTh HHTEPECHYIO MBICIb, BBICKA3aHHYIO
BBICTYTMAIOIIUM CTyZeHTOM. M3yueHue cTyneHTamMu (PaKTHYECKOTO, MaTepHaia Io
TeMe MPAKTUYECKOTO 3aHATHS JOJDKHO OCYHIECTBISAThCSA 3abmaroBpeMeHHo. [lof
(bakTHUEeCKHM MaTepuajoM CIeAyeT NMOHUMATh CHEHHAIbHYIO JTUTEPATypy MO TeMe
3aHATHS, a TakXkKe M0 paccMarpuBaemMbiM mpobOiiemam. Oco0oe BHHMAaHHE CIIETYET
o0paTUTh Ha JUCKYCCUOHHBIC -TEOPETUUYECKHE BOMPOCHl B CHCTEME H3Yy4yaeMOro
BOIIPOCA: HW3YUYUTh PA3JIUYHBIC TOUKH 3PEHHUS BEAYIIUX YUYCHBIX, OO0OO03HAYUTH
MPOTUBOPEUUS] COBPEMEHHOTO 3aKOHOAATENbCTBA. JlJIsi cucTemMaTh3alud OCHOBHBIX
MOJIOKEHUU 110 TEME 3aHATHUSI PEKOMEHYETCSI COCTABICHUE KOHCIIEKTOB.

OOpaTuTh BHUMAHUE Ha!
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- COCTaBJICHUE CIUCKAa HOPMATHBHBIX IMPABOBBIX AKTOB M Y4EOHOW M Hay4yHOU
JUTEPATYPHI IO U3y4aEMOM TEME;

- U3y4YE€HHUE U aHAJIU3 BHIOPAHHBIX UCTOYHHUKOB,;

-U3yYCHHE W aHAIW3 M[pPaKkTUKH 00 JAaHHOW TEeMe, NPEACTABICHHON B
MH(OPMAIIOHHO-CIPABOYHBIX TPABOBBIX IEKTPOHHBIX CUCTEMAX H JIp.;

- BBIIIOJIHEHUE MPETyCMOTPEHHBIX TPOTPaMMOM 3aJaHUI B COOTBETCTBUU C

TEMATHUYECKUM IJIAHOM;

- BBIJICJICHHE HauOoJee CIOXKHBIX W MPOOJIEMHBIX BOIIPOCOB IO H3Yy4aeMoii
TEME,

MOJIYy4YEHUE Pa3bsICHEHMH W PEKOMEHJAlMi 10 JaHHBIM  BOMNpOcaM C
Mperno/IaBaTesIMu:

Ha UX €KECHEJCIbHBIX KOHCYJIbTALIUX;

- TIPOBEJCHUE CAMOKOHTPOJISI IYTEM OTBETOB HA BOMPOCHI TEKYILETO KOHTPOJIS
3HAHUU PEIICHUS MPEACTaBICHHBIX B YUeOHO-METOAMYECKUX MaTepraax.

Memoouueckue ykazanus no blnOJHEHUIO J1A0OPAMOPHLIX padom

[loaroToBky Kk J1abopaTopHON paboTe PEKOMEHAYETCS MPOBOAMUTH B CIEAYIONICH
MOCJIEI0BATEIbHOCTH .

- YICHUTH TEMY H IIJTb, TIPEICTOAIICH 1Ta00paTOPHOM paboTHI,

- I3yYUTh TEOPETUUYECKHH Marepual B COOTBETCTBUU C TEeMOW J1abopaTOpHOMU
paboThl (PEKOMEHIYETCs HCIIOJIb30BaTh PEKOMEHI0BAaHHYIO JIUTEPATYPY,

KOHCIICKT JICKIIUH, yaeOHoe mocooue (MpakTUKyM 0 J1abopaTopHbIM paboTam);

- O3HAaKOMUTHCS C OOOpYJOBAaHMEM U MaTepuajiaMH, HUCIOIb3YEeMbIMH Ha
nabopatopHoii paboTe (IpU HCIONB30BAHUU CICHUAIN3UPOBAHHOTO 000pYIOBAHHUS
HEOOXOAMMO U3YYHUTh HOPSIOK U MPABHIIA €r0 UCIIOIb30BAHMS).

Bompocskl, BeIHECEHHbIE AJi1 cOOECeOBaHMS MPHU 3aluTe JTadOpaTOpPHBIX pabOT
TUCHMIUINHBL, ipeacTasieHbl B DOC.

[Ipu BhIMOTHEHUH TaOOPATOPHOM PabOTHI CTYJEHTHI JOJKHBI CTPOro COOJIOIATH,
YCTAaHOBJICHHBIE TIPaBUJIa OXPaHbI TPY/IA.

[Tpu BeIONTHEHUU JTaOOPATOPHOU PAOOTHI CTYJEHTAM PEKOMEHTYETCS:

- YSICHUTb 1I€J1b, BBIIOJIHSIEMBIX 3aJJaHUN U CIIOCOOBI UX PEILICHHUS;

- 33/]aHU, YKa3aHHbIE B TaOOpaTOpHOIl pabOTE BHIMIOIHSITH B TOH

MOCJIEI0BATEILHOCTH, B KOTOPOW OHU yKa3aHbI B 1a00paTOPHOM MPAKTUKYME;

- IPY BHITIOJTHEHU U TIPAKTUYECKOTO 3aJ]aHUs U U3YUYEHUU TEOPETUIECKOTO

MaTepHalia uCIoJIb30BaTh TOMOIIIL PEToJaBaTes;

- ohopMUTBH OTYET MO JTab0opaTOpHOIl padoTe;

- OTBETUTH Ha KOHTPOJBbHBIE BOIIPOCHI.

[Ipu moAroToBKE K 3anIUTe JaO0paTOPHOM pabOThI CTYIEHTaM PEKOMEHIYETCS

- IOJITOTOBUTH OTYET 110 JJabopaTOpHOU padoTe;

- IOJITOTOBUTH OOOCHOBAHUE, C/ICJIAHHBIX BHIBOJIOB,

- 3aKpENUTh 3HaHUS TEOPETUYECKOr0 MaTepraa 1o Teme J1abopaTtopHoi padoThl

(pEKOMEHIYEeTCSI MCIIOJIB30BAaTh KOHTPOJIBHBIC BOIIPOCHI);

- 3HAaTh MOPSAIOK MMPOBEACHUS PacueTOB (IPOBOJIUMBIX UCCIICIOBAHMHA);

35



- YMETBh MIOKa3aTh U MOSACHUTH NOPSJIOK UCCIIENOBAHUN IIPU UCITOIb30BAHUU
CIELUATU3UPOBAHHOTO 000PYI0BaHUS.

Memoouueckue yKkazanusa 01a 00y4arOuuxca no 0Ce0eHUI0 OUCUUNIUHDBL 014
CAMOCMOAMENbHOU PAOGON bl

MeTonrka oOpraHu3ali CaMOCTOSITENbHOW pPaOOThl CTYJIEHTOB 3aBUCHUT OT
CTPYKTYp; XapakTepa U 0COOCHHOCTEH M3y4aeMol TUCIUIUIMHBI, 00beMa 4acoB Ha ee
uzydyenue, | 3amaHuil Asg caMOCTOSITENbHOM PaOOThl CTYACHTOB, WHIUBUIYaJTbHBIX
O0COOCHHOCTEH CTYJEHTOB U YCJIOBUI yUeOHOU JNeATEIbHOCTH.

[Ipu »>ToM mpenojaBaTenb Ha3HAYaeT CTYJEHTAM BapUaHTbl BbITOJIHEHUS
CaMOCTOSITEIIbHOM pabOThI, OCYIIECTBIISIET CUCTEMATUYECKUN KOHTPOJb BBIIOJHEHUS
CTYJEHTaMHu rpapuka caMOCTOATENbHON padOThl, MPOBOJUT aHAIU3 U JAET OLEHKY
BBITIOJTHEHHOM pa0OTBHI.

CamocrosiTennbHass pabora oOOydalIIUXCA OCYLIECTBISIETCS B ayAMTOPHOM
BHeayIuTOpHOM (opmax. CamocTosiTenbHasi padoTa OOy4aromMXCS B ayJAUTOPHOE
BpEMsI MOKET BKJIIOUATh!

- KOHCIIEKTUPOBaHKE (COCTABIICHUE TE3UCOB) JICKIIUH, BHIMIOJTHEHNE KOHTPOIBHBIX
pabort

- paboTy CO CITPaBOYHOM M METOJMYECKOMN JTUTEPATYPOH;

- paboTy C HOpMATUBHBIMH MMPABOBBIMU aKTAMH;

- BBICTYIUICHUS C TOKJIaJaMH, COOOIIEHUSIMHA Ha CEMUHAPCKUX 3aHATHUSAX;

- 3aIIUTY BBIMOJHEHHBIX IPAKTUYECKUX PadOT;

-y4yacTHE€ B ONEpPaTUBHOM (TEKyIIeM) ONpOce IO OTACIbHBIM TeMaMm
M3y4yaeMoM JUCHUTIIAHEI,

- yyacTHe B coOeCeOBaHMSX, JIENOBLIX (POJIEBBIX) UTpaX, AUCKYCCHSIX, KPYTIIbIX
CTOJIaX, KOH(PEPEeHLIUSX;

- y4acTue B TECTUPOBAHUU U JIP.

CamocTtosiTenbHasg paboTa OOy4YarOMIMXCS BO BHEAYJAUTOPHOE BPEMSI MOXKET
COCTOSITh

- IOBTOPEHUS JIEKIIMOHHOTO MaTepuana;

- MOJITOTOBKH K ceMuHapaM (IIPaKTHYECKUM 3aHATHSM);

- U3y4eHUs] y4eOHOU U HayYHOU JINTEpaTyphl;

- BBIMIOJIHEHUSI IPAKTUYECKUX 3a1aHUMN;

- IOJITOTOBKU K KOHTPOJIbHBIM padoTaM, TECTUPOBAHUIO U T.[I.;

- IOATOTOBKY K CEMHHApaM yCTHBIX JIOKJIAJ0B (COOOIEeHNU);

- IOATOTOBKHU pedepaToB, 3CCE U MHBIX MHIUBUAYATbHBIX TUCBMEHHBIX paboT

3aIaHUIO TIPENOAaBaTENS;

- BBIJICJICHHE HauOoJiee CIIOKHBIX U MPOOJIEMHBIX BOIIPOCOB IO H3Yy4aeMoii
TeMe, TIOJyuYeHHE pa3bsICHEHUH M pEeKOMEHJAllMil 1O [JaHHBIM BOMNpPOCaM C
MpernoaBaTesiMU Ha €XKEHEIEeIbHbIX KOHCYJIbTALUSX;

- IPOBEACHUE CAMOKOHTPOJS MYyTEM OTBETOB HAa BOMPOCHI TEKYIIEr0 KOHTPOJIS
3HaHUMH.
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Metoanyeckoe ykazaHue 1o NpUMeHEHHIO JJIEKTPOHHOT0 00yYeH s U
AUCTAHIMOHHBIX TEXHOJIOTHIl PU OCBOEHUM TUCIUIJINHBI.
JlucTaHMOHHBIE 00pa30BaTEbHBIC TEXHOJIOTHH TPUMEHSIOTCS TIPH  HM3yYCHUU

JTUCIUIUIMH B OYHO, OYHO-3209HOH U 32049HON (hopmax 0OydeHUs.

OcBoenune y4eOHON TUCHUIIMHBI B O4YHOU (opme 00ydeHUs ¢ MPUMEHEHUEM
JTUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUN IPUMEHSIETCS B CIIydae YCTaHOBIICHUS
KapaHTUHHBIX MEp, B CBS3M CO  CJIOXKHUBIIUMCS  CIOKHOHW  CaHUTapHO-
AMUAEMHUOJIOTUYECKON OOCTAaHOBKOM MM MHBIM OCHOBAHHEM B BUIY OOCTOSATENbCTB
HEOIPEICTICHHON CHIIbI. 3aHATHS JEKIIMOHHOTO THIIA TIPOBOJSATCS C MCIIOIH30BAHHEM
OTKDBITBIX OHJIAWH-KYPCOB, JIEKIIMA B PEXKUME OHJIAHH KOH(EPCHINH C
KOHTPOJIBHBIMH BOIIPOCAMH JJII CaMOCTOSITEIILHON paOOoTHI.

[IpakTudyeckne 3aHATHS TPOBOIATCA C  HCIONB30BAHUEM BHJIEO YPOKOB,
MPE3eHTAIM W BUPTYaAJIbHBIX aHAJIOTOB MPUOOPOB, OOOPYAOBAHHWM, WHBIX CPEICTB
00y4YeHUS HCTIONb3yEeMbIX B COOTBETCTBUU C COACPKAHUEM y4eOHOT0 MaTepHana.

CeMHHapCKH€ 3aHATHS TPOBOJATCS B PEXKHME BHICO-KOHPEPECHIIMH C
WCIIOJI30BAaHNE KOHTPOJBHBIX 3aJaHWi, KOHTPOJBHBIX pabOT, TMO3BOJISIONIUX
3aKPEMHTh MMOTYYECHHBIC TEOPETHUECKIE 3HAHUSI.

JlabGopaTopHbIe 3aHATHS TMPOBOMAATCS C HCIOJB30BAHUEM OTKPBITHIX OHJIAWH-
KypCOB W BHUPTYQJIbHBIX aHAJIOTOB MPUOOPOB, OOOPYNOBAaHUS M WHBIX CPEJCTB
0Oy4YeHHUsI TTO3BOJISIONIUX U3YYUTh TEOPETUUECKUI MaTeprall U MPAaKTUYECKHE HABBIKU
C TIOMOIIBIO IKCIIEPUMEHTATBHOTO TTOTBEPIKICHHS .

JlJia MaTeprabHO-TEXHUYECKOTO 00eCIeYeHusl OCBOCHUS y4eOHOM AUCIUIUIMHBI C
MPUMEHEHUEM JJIEKTPOHHOTO OOYy4YeHUsT M JUCTAHLIMOHHBIX 00pa30oBaTENbHBIX
TexHosoruit ucnonb3yercsiZOOM, WatsApp, Discord, obpa3zoBatenbHbIX miaTGopm
«CuctemMa auctaHmuoHHoro ooOydenms SDO.poanonic.ru », 06a3sl gaHHbIx  OBC
«JIaup», «IPRbooks»

[Tpu uconp30BaHUM AUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHI 00yJaronmecs
MIEPEBOIATCS Ha 00YUYCHUS IO MHIUBHIYATPHOMY y4€OHOMY TUTaHY B KOTOPOM
yKa3aHbl TPYJO0EMKOCTb, TIOCJICIOBATSIIBHOCTD U3YUCHUSI TUCIUIUINH (MOYJICH ), BUIIBI
y4eOHOU AesITebHOCTH (JIEKIHUHU, TPAKTHYCCKUE 3aHATHS, CCMHUHAPCKUE 3aHATHS,
71a00paTOPHBIC 3aHATHS, CAMOCTOSTENIbHAS PaboTa), (OPMBI IPOMEKYTOUHOM
aTTECTAINH, ONPEICTISIONINE TTOPSIOK OCBOCHHUSI OCHOBHOUM 00pa30BaTEIbHOM
MPOTPaMMBI C UCTIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH.
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4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOI
TACHATITAHBI

KOHTpOHL N ONCHKa pE3yjabTaTOB OCBOCHUA OUCHUINIMHBI OCYHICCTBIIACTCA
nperogaBarcjicM B IIPOHCCCC TIPOBCACHHA YCTHOIO W IIMCBMCHHOI'O OIIPOCa,
TCCTUPOBAHUA, a4 TAKXKC BBIIIOJHCHHA O6y‘IaIOHlI/IMI/ICSI HHAUBUAYAJIBHBIX 3a):[aH1/1171,

MPAKTUICCKUX pa60T.

Pe3yabTaThl 00yuenusi (0CBOEHHbIE
yMeHHsl, YCBOEHHbIE 3HAHHS)

®opmMbI M METOABI KOHTPOJIA U
OLICHKH Pe3yJIbTATOB 00y4eHUs

YMmeHus:

HaspiBaTh u3ydeHHBIE BEIIECTBA IO
«TPUBHAIBHON» WA MEXKIYHAPOIHOU
HOMEHKJIATypau;

NunvBuayanbHblii W TPYNIIOBOM  OIPOC.
XUMHAYECKUN JUKTAHT.
TectupoBanue.

OnpenensiTe BaJE€HTHOCTh M CTENEHb
OKUCJICHUS XMMHYECKHX 3JEMEHTOB,
TUI XUMUYECKOU CBSI3U B COCTMHEHUSX,
3apsin UOHa, MIPOCTPAHCTBEHHOE
CTpOECHHUE MOJIEKYI, THUT
KPUCTAJUIMYECKOM PEIIETKH, XapakTep
cpeasl B BOJIHBIX pactBopax,
OKUCJIUTENb u BOCCTaHOBUTEb,
HaMpaBJICHUE CMEIIECHUS PaBHOBECHUS
MoJ BJIUSHUEM Pa3IUYHBIX (DAKTOPOB,
M30MEPBI U TOMOJIOTH, TPUHAITIEKHOCTh
BEIIIECTB K pa3sHbIM KJIaccaM
HEOPraHWUYECKUX W  OPraHUYECKUX
COCIMHECHUM;  XapakKTep  B3aWMHOTIO
BJIUSIHUS ATOMOB B MOJIEKYJIAX, THIIBI
peakuuii B~ HEOPraHWYECKOW U
OPraHUYECKON XUMUM;

NunuBuayanpHblii W TPYNIIOBOM  OIPOC.
KonrtponsHas padora.

TectupoBanue.

BrinosiHeHHe pakTUYecKux padoT.

XapakTepu3oBaTh BJIEMEHTHI IO UX
noJjioxeHuto B [lepuoguueckoii cucreme
JI.. MenneneeBa; oOIue XUMHUUYECKHE
CBOMCTBA  METaJIJIOB, HEMETAJIJIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OpraHUYECKUX COCIMHEHUH, CTPOCHUE U
CBOMCTBA OPraHUYECKUX COCAMHEHUM
(YrineBojoposioB, CHUPTOB, (EHOJIOB,

[Toctpoenue cxeMm, GopMyITupOBaHuE,
00OCHOBaHHUE.

NunuBuyanbHbli U TPYIIIOBOM OIPOC.
TectupoBanue.

OneHKa 1o BBINOJHEHHUIO YIIPa)KHEHUN Ha
cocTaBiieHHe (HOpMYJT HEOPTraHUYECKUX U
OPraHUYEeCKUX COCIUHEHUM 110
CUCTEMATUYECKON U pallMOHAIbHOU
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abJCTHI0B, KETOHOB, KapOOHOBBIX
KHCJIOT, aMHHOB, aMHHOKHCIOT U
YIJICBOIOB);

HOMEHKJIATypaM.

3aBUCUMOCTbD CBOMCTB
XUMHAYECKOTO DJIEMEHTA 5
o0pa3oBaHHBIX WM  BEIIECTB  OT
nojioxkeHus B Ilepuoanueckoin cucreme
.. Menneneena,; 3aBUCUMOCTD
CBOWMCTB HEOPraHUYECKHUX BEIIECTB OT
MX COCTaBa M CTPOCHUS, MPUPOIY
XUMHYCCKOU CBSI3H, 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOM peakluu OT
pa3nuuHbIX (AKTOPOB, PEAKIIMOHHOMN
CIIOCOOHOCTHU OpraHUYeCKUX
COEMHEHUIN OT CTPOEHUS UX MOJIEKYI;

OOBSACHITH

NunuBryanbHbIi U TPYIIIOBOM OIPOC.
TectupoBanue.

Pemenue ynpaxHeHuil 1 3a1a4 no
XUMHYECKUM (HOpMYysIaM B YpaBHEHUSIM.
BrinosiHeHHe MpakTUYeCKuX padoT.

BBIMOTHATE XMUMUYECKUN SKCIIEPUMEHT

o pacro3HaBaHUIO BKHEUIIINX
HEOPraHWYECKUX W  OPraHUYECKHUX
BEIIECTB, IOJYYCHUIO  KOHKPETHBIX

BEIIIECTB, OTHOCSIIMXCS K H3YYECHHBIM
KJIaccaM COEJIMHEHUMN,

NunuBryanbHbIi U TPYIIIOBOM OMPOC.
TectupoBanue.
BrinonaHeHue npakTu4eckux paoor.

[IpoBOANTH pacyeTbl MO XUMHYECKUM
dbopMynaM 1 ypaBHEHUSIM pEaKIIU;

Pemenue ynpaxxHeHuit 1 3a1a4 mo
XUMHYECKUM (GOpMYysIaM U YpaBHEHUSIM.

OcymiecTBIsATh CaMOCTOSTEIbHBIH
MOWCK XMMHYECKOW WHOOpPMAIMK ¢
HCIIOJIb30BAaHHEM Pa3TUIHBIX
UCTOYHHMKOB (CIPAaBOYHBIX, HAYYHBIX H
HAYYHO-TIOMYJISIPHBIX W3JIaHUH,
KOMITBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
HutepHeTa); HCITOJIb30BaTh
KOMITBIOTEPHBIE ~ TEXHOJOTHH  JJIA
0o0paboTKM W Tmepesayl XUMUYECKOU
uHQOpMAIIMK W €€ MPEICTABICHUS B
pa3nu4HbBIX QopMax;

3amura J0KJIaI0B, peepaToB, Mpe3eHTaui
C HCMOJb30BaHUEM CaMOCTOSITENHHOTO
noucka HHGOpMaIuU U3 pa3TUIHBIX
HMCTOYHHKOB.

CBSI3bIBATh M3YYEHHBIM Marepuanl co

NuauBuayanbHbIN U TPYIIIIOBOX OIMPOC.

CBOEH npodeccuonansHol | TecTupoBanue.

NESATEIbHOCTHIO; 3amura J0KIa10B, peepaToB ¢
MCIIOJIb30BAHUEM CAMOCTOSTEILHOIO MMOUCKA
nH(pOpMaIMK ¢ UCTIOJIB30BAHUEM PA3TUIHBIX
HMCTOYHUKOB.

pematb ~ pacyeTHble  3amadud 10 | PemeHne  ympaxHeHMH M 3ada4 IO

XUMHYECKUM (HOpMysIaM U YpaBHEHUSM;

XUMUYECKUM (POpMyJiaM B YPaBHEHHSM.
KonTponpHas padora.
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3HAHMA:

Baxuennme XuMA4eCKUe NOHSATHS:
BEILIECTBO, XUMUUYECKUHN AJIEMEHT, aTOM,
MOJIEKYJa, OTHOCUTEIbHbIE AaTOMHAs U
MOJIEKYJISIpHAst MacChl, UOH,
aJUIOTPOIIHS], U30TOIbI, XUMHUECKAs
CBSA3b, AEKTPOOTPULIATEIIBHOCTD,
BAJICHTHOCTb, CTETIEHb OKUCJIEHUS,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIH
00beM ra3000pa3HbIX BEIIECTB,
BEILIECTBA MOJICKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI, PACTBOPHI,
ANIEKTPOJIUT U HEIJIEKTPOIIUT,
ANEKTPOJIUTUYECKAS TUCCOLNAIIMS,
OKHUCIIUTETh U BOCCTAHOBUTEIIb,
OKHCJIEHHE U BOCCTAHOBIICHHE,
Ter10BoM 3G (PEeKT peakiu, CKOPOCTh
XUMUYECKOW PeaKIuu, KaTallus,
XUMHUYECKOE PABHOBECHUE, YTIEPOIHBIN
CKeJeT, PYHKIIMOHAIbHAS TPYIITa,
M30MEPHs], TOMOJIOTHS.

NunuBryanbHbIi U TPYIIIOBOM OMPOC.
TectupoBanue.

Pemenue ynpaxHeHui u 3a1ad 1o
XUMHYECKUM (HOpMYyTIaM B YpaBHEHUSIM.
KonrtponsHas pabora.

BrinosiHeHre MpakTUYecKuX padoT.

OCHOBHBIE 3aKOHBI XUMHU: COXPaHCHUS
MaccChl BEIIECTB, IIOCTOSIHCTBA COCTaBa
BeuecTs, [lepuoanueckuni 3axon /..
Menpeneena.

NuauBuayanbHbIN U TPYIIIIOBOX OIMPOC.
TectupoBanue.

KonTponsHas padora.

BrinosiHeHHe MpakTUYECKUX padoT.

OCHOBHBIE TEOPUU XUMHH; XUMHUYECKOU
CBSI3H, DJICKTPOIUTUYECKON
JVCCOLMALMH, CTPOCHUS OPraHUYECKUX
Y HEOPTaHUYECKUX COCTNMHCHUN.

NunuBuyanbHbli U TPYIIIOBOM OIPOC.
KonTponsHas padora.
TectupoBaHue.

Baxuenue BemecTsa U MaTepualbl:
BAKHEUIIINE METAJUJIbI U CIUJIABHI;
CEpHasi, COJIsiHasA, a30THASI U YKCYCHAs
KHUCIIOTHI; OJIarOpoHbBIE Ta3bl, BOJIOPO,
KHUCJIOPOJ, TaJOTE€HBI, IIEJIOYHbIE
METaJUJIbl; OCHOBHbIE, KUCIIOTHBIE U
aM(pOTEpHBIE OKCUJIBI U THIPOKCHUIHI,
LIEJIOYH, YIJIEKUCIIBIN U yrapHbIX Ia3bl,
CEpPHUCTBIN ra3, aMMHUaK, BO/JIa,
MIPUPOAHBIN Ta3, METaH, 3TaH, dTUJIEH,
aleTUJICH, XJIOPUI HATpUsl, KapOOHAT U
rUApoKapOoHaAT HATPUsl, KapOOHAT U
dbocdat xanbius, 6€H30J1, METAaHOT U
ATAHOJI, CIIOKHBIEC IPUPHI, HKUPBI, MbLJIA,
MOHOCaXapu bl (TJIF0K03a), TUCaXapHIbl

NunuBryanbHbIi U TPYIIIOBOM OMPOC.
KontponbHas pabora.

TectupoBanue.

Pemenue ynpaxHeHul u 3a1ad 1o
XUMUYECKUM (HOpMYJIaM U YPAaBHEHUSIM.
BrinosiHeHre pakTUYecKux padoT.
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(caxapo3a), monucaxapusl (Kpaxmant u
ISJIUTI0JI03a), aHUJINH, aMHUHOKHUCIIOTHI,
OeJKH, UICKYyCCTBEHHBIC U
CUHTETUYECKHE BOJIOKHA, KAyIyKH,
TTACTMACCHI.

HCNOJIb30BaTh npuoOpeTeHHbIe
3HAHUS W YMEHHUSl B NPAKTHYECKOil
NeATeJJbHOCTH W IOBCEeIHEeBHOI
JKM3HU:

. JUISE  OOBSICHEHUS XUMHUUYECKHX
ABJICHUN, TPOUCXOJAIIUX B MPHUPOJE,
OBITY U Ha TPOU3BOJICTBE;

. OTpeeIICHUS BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHHUM
B Pa3IMYHBIX YCIOBHUSX U OLEHKH HUX
MOCJIEICTBUH,

. IKOJIOTUYECKHU TPaMOTHOTO
MOBEJICHUS B OKPYIKAIOIIEH CpEaE;
. OIICHKH BJIMSHUS XHUMHUYECKOTO

3arpsi3HEHUS OKPYJKaloIeld Cpeabl Ha
OpraHW3M 4YEJIOBCKAa U JIPYyTUe J>KHUBBIC
OpPTraHHU3MBI;

. 0e30I1acHOTro oOpareHus c
TOPIOYUMH ¥ TOKCUYHBIMU BEIICCTBAMHU
1 1a00paTOPHBIM 000PYIOBAHUEM;

. MIPUTOTOBJIEHUS pPacTBOpPOB
3aIaHHOM KOHIIEHTpAllMM B OBITY U Ha
MPOU3BOJICTBE;

. KPUTHUYECKOU OLICHKH
JIOCTOBEPHOCTHU XAMHAYECKOU

uH(popMaluK, NOCTYNAOMIEH U3 Pa3HbIX
HMCTOYHUKOB.

NuauBuayanbHbIN U TPYIIIIOBOX OIMPOC.
TectupoBaHue.

3amura J0KJIaI0B, peepaToB, Mpe3eHTAIUH.
BrinoHeHne npakTH4ecKux paodor.
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S.
AJATITAIIUAPABOUYEHTIPOTPAMMBINPUOBYYEHUUJIUILCOTPAH
NYEHHBIMHUBO3MOXKHOCTAMMU 310POBbsA

Ananranus paboueii POTPaMMBI JTUCILUTUINHEI OV /1.10Xumus
MIPOBOIUTCIIIPUPEATU3AIMHAIAIITHBHONOOPa30BaTEIbHOUIIPOTPAMMBI-
MIPOTPaMMBITIOATOTOBKHUCIICIIMAIUCTOBCPEIHET03BeHanocnenuanbHocTin34.02.01
CecTpuHCKOE JIeI0 B IEIIX oOecredyeHusi TpaBa UWHBAIUIOB U JIUII
COTpaHUYEHHBIMU BO3MO>KHOCTSIMH 310POBBS Ha MOJTy4YeHUE
npodecCcuoHaILHOT000pa30BaHMs,CO3JaHUSIHEOOX O UM BIXJISTIONYYSHUSICPETHETO
npoeCcCUOHaIBLHOTO  00pa3oBaHUS  YCJIOBUM, a  Takxke  o0ecrneueHus
JTOCTHXKEHUSI00 yJarOIIMMUCAUHBATUJaMUAUIIUIIAMUCOTPAHUY€HHBIMUBO3MOXKHOCTS
MU3A0POBbSIPE3yIbTATOBHOPMUPOBAHUSIIPAKTUYECKOTO OTIBITA.

Ob0opyodosanuekaburnemaonsooyuaroUUxXcaCpa3IUYHBIMUBUOAMUOCD AHULEHUAZ00
POBbSL

OcHaleHneKaOMHETaI0KHOOTBEYaThOCOOBIMOOPA30BATEIILHBIMITIOTPEOHOCT
SAMOOYYAIOIIUXCIUHBAIU0OBIIIUIICOTPAHNYEHHBIMUBO3MOKHOCTSMH
310poBbs. KaOMHETHI MOKHBI OBITH OCHAIEHBI 000PYJOBaHUEMHU YUCOHBIMH
MECTaMU C TEXHUYECKUMHU CPEACTBAMU O0YUEHUS I 00ydaroUIMXCICPa3InyHbIMU
BUJIAMUOT PAaHUYCHUH 37]0POBBS.

KabOuner, B koTopoM 0Oyd4aroTcs JMIIa C HapylIeHHEM ClyXa, JdOJKeH
OBITEO00PYI0BAHPAIUOKIACCOM, KOMIIBIOTEPHONTEXHUKOM, Yy AMOTEXHUKOM, BUJIEOT
€XHUKOU, IEKTPOHHOUTOCKON,MYJIbTUMEUIMHON CUCTEMOM.

JnsicnaboBu A xo0yyaronmxcsiBKaOMHETeNPeAyCMaTPUBAIOTCSTIIPOCMOTPY
JAJIEHHBIXO00bEKTOBIPUIIOMOIIMBUEOYBEINYUTENCH ISy IaJIEHHOTO  IPOCMOTPA.
Hcnonws3oBanue bpannesckon KOMITbIOTEPHOU
TEXHUKH,JICKTPOHHBIXTYT,IPOrPAMMHEBU3YaIbHOT0JIOCTYHaKUH(POPMAIIUU, TEXHU
YECKUXCPEJCTBIpUEMa-nepeaunyyeoOHoMnH(popMauuBIOCTYTHBIX(hOpMaXx.

J1s100yJaromuXcsCHapyIEHUEMOTIOPHO-IBUTaTEIbHOT 0N IapaTakaOMHE T
JIOKeH OBITh  OOOpYJOBaH TMEPEABHKHBIMH  PETYJIHPYEMBIMA  TApTaMH
CUCTOYHUKOMITUTAHUS.

BrieykazaHHO€OCHAIIIEHNEyCTaHABINBACTCABKAOMHETENPUHATTNIMHO0 yHato
HIMXCATIOaAANTUPOBAHHONO00PA30BaATENFHONIIPOrpaMMECYYETOMUMEIOIIIETOCATHTIA
HapYIIEHUH 3J0pOBbIy 00y4arOMIETroCs.

Hngpopmayuonnoeumemoouueckoeobecneuenueody4aroujuxcs
Hoctyn k uHPOPMALMOHHBIM U  OuOIMoOrpaduyeckuM pecypcam,
YKa3aHHBIMBIIL. 3.2pabouerporpaMmsl, 10JKEHOBIThIIpEACTaBICHB(QOpMaX,aJanTH
POBaHHBIX K OTPAHUYEHUSM 370pOBbA OOYYAIOIIMXCA MHBAJIUAOB U JIUI]
COTPaHUYCHHBIMH BO3MOXKHOCTSMU3I0POBBS
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JUIUICHAp yIIIEHUSIMU3PCHUSI( HEMEHE S IBY X BUIOB)
- BHEYaTHOM(OpMEyBEIUUECHHBIMIIPUPTOM;
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- B(QOPMEINEKTPOHHOTOJOKYMEHTA;

- Bdopmeaynuodaiina,

- B Me4aTHOU opme Ha sI3bIKE
bpaitng. J{nsanun cHapyleHus MU CayXa:

- BHIeYaTHOM(OpME;

- B(OPMEITEKTPOHHOTOJOKYMEHTA.
JUTsMIICHap yIEHUSIMHOTIOPHO-/IBUTaTeIbHOT OaIapaTa(HeMEHES IBy XBUIOB)

- BHe4aTHoMdopme;

- B(QOPMEINIEKTPOHHOTOJOKYMEHTA;

- Bbopmeaynuodaiina.

Jns i ¢ HEPBHO-TICUXMYECKUMH — HapyIICHUSMHU
(paccTpoiCTBOAYTHYECKOTOCTIEKTPA, HAPYIIIEHUETICUXUUECKOTO

pa3BUTHS):

- HCIOJIb30BAaHUETEKCTACUIUTIOCTPALIUSIMH;

- MYJbTUMEIUWHbIEMATEPHUAIIBI.

Bo BpeMsi camocTOATENbHOM MOATOTOBKM 0O0YyYaloIuecss MHBAIUILI U JIKIA
COTPAHUYEHHBIMU  BO3MOXXHOCTSIMH  3/I0pOBbSI  JIOJDKHBI ~ OBITh  00€CIIEUEHBI
NOCTYNOMK ceTuHTEpHET.

DopmbIUMEMOObIKOHMPONAUOYEHKUPEZYIbMAMOB00VYEHUS

dopMBl W METOABI KOHTPOJSA TIPOBOMSITCA C YyYETOM OTPAHUYCHUS
310pOBBsIOOyUaronuxcs. Llenpro TEKyIero KOHTPOJS SIBIASETCS CBOCBPEMEHHOE
BBISIBIICHHE3aTPyIHCHUH ©  OTCTaBaHMs, OOydYarollerocss ¢ OrpaHUYeHHBIMU
BO3MOKHOCTSIMH3IOPOBBSIM BHECEHUEKOPPEKTUBOBBYUEOHYIOICITEIIBHOCTD.

dopManpoMeKyTOUHOMATTECTAIMNYCTaHABIMBAETCIACYUYETOMUHINBUIYaIbH
BIX TNCUXO(PU3UUECKUX OCOOCHHOCTEH O0Oy4aromuxcs WHBAIUIOB WIHI[ C
OFPaHUYCHHBIMH  BO3MOXKHOCTSAMH  37I0pOBbsi  (YCTHO,  IHMCBMEHHO  Ha
Oymare,TMCbMEHHOHAKOMIIBIOTEPE,BPOPMETECCTUPOBAHHMS U T.I1.).

[IpunpoBeaeHUUNPOMEKYTOUHOMATTECTAITUNOOYYAIOIIEMYCSITTPEI0CTABISETC
g BpemMs Ha TOATOTOBKY K OTBETY, YBEJIMYEHHOE He Ooliee 4em
BTPHPA3a,yCTAaHOBJICHHOTOISTIOATOTOBKMKOTBETY 00 ydarOITUMCS, HEC UM EIOIITUMOTpa
HUYCHHUH B COCTOSIHUU 370POBBSI.
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