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1. O0mas xapakrepucTuka padoueii nporpaMmMbl 00111e00pa3oBaTeJIbHOM
AUCUMILTHHBI « X UMM

1.1. MecT0 OMCHUIUIMHBI B  CTPYKType OCHOBHOW mnpodeccHoHAILHOM
o0pa3oBaTeJIbHOM MPOrPpaMMBbI

OO61eoOpa3oBaTebHas TUCHUIIIMHA «XUMHS SBISIETCS 00s13aTEIbHON YacThIO
o011e00pa3oBaTeIbHOrO0 IUKIAa 00pa30BaTENbHOM MpPOrpaMMbl B COOTBETCTBHM C
®I'OC CIIO no cneuunansHocTH 35. 02. 15 Kunonorwus.

1.2. Heau u nuianupyemble pe3yJbTAaThl OCBOCHUS JUCHTUNIHMHBI
1.2.1. leau 1 3a0a49 TUCHUTLIIMHBI

®opMmupoBaHue y OOYydYalOIIMUXCAd XHUMHYECKOW COCTABIISIIOLIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpPA KaK OCHOBBI TPHHATHS pEHICHUH B IKU3HCHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO MTOBEJICHUS B IPUPOTHOM Ccperie.

3agaum JTUCUMIJIMHBI:

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEW TMPOTEKAHUS XUMHUUYECKHUX
IIPOLIECCOB U SBJIEHUM B OKPY’KAIOUIEH Cpeie, LEIOCTHOM HAay4YHOW KapTHUHBI MUpAa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh YMEHHUS TPOBOJAUTH paCUEThl MO XUMUYECKUM ¢dopmysiaM U
YPaBHCHUSIM XUMHUUYECKUX DPEaKIMi, TUIAaHUPOBATh U UHTEPHPETUPOBATH PE3YIbTAThI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBHIKM MPOBEACHHS XWMUYECKHX JKCIIEPUMEHTATbHBIX
UCCIIEIOBAHUM C COOJIOJICHUEM MpaBUi 0€30MacHOro OOpalieHus C BEHIECTBAMHU U
71a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHS aHAJIM3UPOBATH, OLIEHUBAThH, IPOBEPATH HA JOCTOBEPHOCTH U
0000111aTh UHPOPMALIMIO XUMHUYECKOTO XapaKTeEpa U3 PA3IMUYHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOrHO3UPOBATH MOCIEICTBUS CBOCH NEATEIbHOCTH U
XUMHUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MIPOIIECCOB;

6) chopmMupoBaTh MOHWMAHHWE 3HAYMMOCTU JOCTIIKCHMH XWMHUYECKOW HAyKHd U
TEXHOJIOTUMN ISl pa3BUTHS COITMAITBHON U TTPOU3BOACTBEHHOM cep.

1.2.2. Ilnanupyembie pe3yJbTAThl OCBOCHUSA Y4e0OHOI0 NpeaMera

OcBoeHne coaepkaHus ydeOHOro mpeamera «XuMHS»  oOecreunBaeT

JOCTH)KEHHE 00YYaIOIMMHUCS CIEAYIOMINX JUYHOCTHBIX PE3yIbTaTOB:

JIP 1 | I'paxaaHckoe BoCIUTAHME:

- cOpMHUPOBAHHOCTb TPAXKIAHCKOW TMO3UIMU OOYyYaIOIIErocs KaK aKTUBHOTO
OTBETCTBEHHOT'0 UJ€Ha POCCUHCKOro OOIIEeCTBa;

- OCO3HAHHE CBOUX KOHCTHUTYLIHMOHHBIX MpaB W O0O0s3aHHOCTEH, YBaKCHHE 3aKOHA
MIPaBOIOPSAOKA;

- TpHUHITHE TPAJUIMOHHBIX HAIMOHAIBHBIX, OOIIEYEIOBEYECKUX T'yMaHUCTHUECKUX
ACMOKPATUICCKHUX HGHHOCTefI;
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- TOTOBHOCTb MPOTHUBOCTOATH HACOJIOTMU SKCTPEMH3MA, HAIIMOHAINU3MA, KCCHO(pO6HH,




JUCKPUMHUHALIMY 110 COLUAIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HALIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTHM COBMECTHYIO J€ATEIbHOCTh B HMHTEpecax TIpaKIaHCKOro OOIIecTBa,
y4yacTBOBaTh B CaMOYIpaBJICHUHM B 00I1€00pa30BaTEIIbHOM OpraHu3allMd M JIeTCKO-
FOHOILIECKUX OpraHu3alusiX;

- yYMEHHE B3aUMOJCHCTBOBAaTbH C COLMAJIBHBIMA MHCTUTYTaMM B COOTBETCTBMM C HUX
(GYHKIUSAMU U Ha3HAUEHUEM;

- TOTOBHOCTb K T'YMaHHUTApHOMI U BOJOHTEPCKOM IEATEIBHOCTH;

JIP 2 | IlaTpuoTn4yecKkoe BOCIUTAHME:
- ¢hopMHUPOBAaHHOCTH POCCUICKON TPAXKIAHCKON HICHTUYHOCTH, MATPUOTU3MA, YBAKCHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoauHoi, ropocTu 3a cBoM Kpaii, CBOIO
Ponuny, cBOWM SI3bIK U KyJIbTYpY, IPOILIOEC M HACTOAIIEE MHOTOHAIIMOHAJIBLHOTO Hapoaa
Poccuu;
- IIEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, UCTOPHUYECKOMY M TIPHUPOTHOMY
HacleAulo, MaMsITHUKAM, TpaauuusMm HaponoB Poccum, noctwxkenussm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY]IC;
- uzeiiHas yOeXIeHHOCTb, TOTOBHOCTh K CIIY:KE€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero Cyanoy;

JIP3 | JlyxoBHO-HPaBCTBEHHOE BOCIIUTAHHE:
- OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOJa;
- chopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MTOBEICHUS;
- CIIOCOOHOCTH OIEHUBAThH CUTYAIUIO U IPUHUMATHL OCO3HAHHBIE PEIICHHS, OPHEHTUPYSCH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH;
- OCO3HaHME JTMYHOTO BKJIa/1a B IOCTPOCHHUE YCTONYMBOIO Oy IyIEro;
- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAUTENSAM U (MIJIK) APYTUM YJIEHAM CEMbH, CO3/IaHUIO
CEMbH Ha OCHOBE OCO3HAHHOI'O MPHUHATHSA LIEHHOCTEH CEMENHOMN JKM3HH B COOTBETCTBUH C
TpaaulMsIMU HapoJoB Poccuu;

JIP 4 | DcreTM4yeckoe BOCIIMTAHUE:
- ACTETHYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs 3CTETHKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIIECHUH;
- CIOCOOHOCTH BOCIIPUHUMATh Pa3IMYHbIE BUABI HCKYCCTBA, TPAIUIIMH U TBOPUYECTBO CBOETO
U JPYTUX HApOJIOB, ONIYIIaTh IMOIIMOHATBLHOE BO3ICHCTBHE NCKYCCTBA;
- YOeXJIEHHOCTh B 3HAYUMOCTH JJISl JIMYHOCTU U OOIIECTBA OTEYECTBEHHOI'O W MHUPOBOIO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAAULMI U HAPOJHOTO TBOPUYECTBA;
- TOTOBHOCTh K CaMOBBIPD@KECHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHHE IPOSBISATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

JIPS | ®usuyeckoe BOCIMTAHUE:
- c(OpMHUPOBAHHOCTH 3JIOPOBOTO U O€30MacHOTO 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/10pPOBbIO;
- NOTpeOHOCTP B (PU3MYECKOM  COBEPIICHCTBOBAHMM,  3aHATUSX  CIIOPTUBHO-
037I0pPOBUTEIHHOM J1€ATEbHOCTHIO;
- aKTUBHOE HEMPUATHE BPEAHBIX MPUBBIYEK U UHBIX (POPM MPUUMHEHUS Bpeaa GU3NUECKOMY
Y TICUXUYECKOMY 37I0POBBIO;

JIP 6 | TpynoBoe BociuTaHue:

- TOTOBHOCTB K TPyAy, OCO3HAHUEC [ICHHOCTU MaCTCPCTBA, pr,Z[O.HIO6I/IC;

- TOTOBHOCTh K aKTUBHOU JIEATEITHHOCTH TEXHOJIOTMYECKOW M COIMATIbHON HAIPaBJICHHOCTH,

CHOCO6HOCTL HWHULIMUPOBATh, IUNIAHUPOBATH ©W CaAMOCTOATCIBHO BBIIIOJHATHL TaKYHRO

NeSITeTbHOCTb;

- MHTEpeC K pa3lIu4yHbIM chepaM NnpodhecCHOHAIBHOM AEATENbHOCTH, YMEHUE COBEpIIaTh

OCO3HAHHBIM BBIOOp Oyaymield npodeccud U pearru30BbIBATH COOCTBEHHBIE >KU3HCHHBIC

MJIaHbI;

- TOTOBHOCTb U CIIOCOOHOCTBH K 00Pa30BaHUIO M CaMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH
KU3HU;




JIP 7 | DkoJiornyeckoe BOCIIUTAHHUE:
- c(pOPMHUPOBAHHOCTh 3KOJOIMUYECKOW KyJIbTyphbl, IOHUMAaHHE BIUSHHUS COLMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSIHME MPHUPOJHON M COLMANbHON Cpeibl, OCO3HAHHE
r7100aIbHOTO XapaKkTepa 3KOJOrMYECKUX MpooieMm;
- IUIAHAPOBAHUE M OCYIICCTBICHHUE IEHCTBUM B OKpYXKalOLIEH Cpele Ha OCHOBE 3HAHUSA
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
- AKTUBHOE HENPUATHE ACUCTBUM, IPUHOCAIUX BPEI OKPYKAOLIEH Cpelie;
- yMEHME  TpPOTHO3MPOBAaTh  HEOJNArONpUSATHBIE  HKOJOTUYECKUE  IOCIEICTBUS
MpEANPUHUMAEMBIX JEHCTBUM, IPEIOTBpALIaTh UX;
- pacIIMpPEHNE ONBITA AEATEIbHOCTU YKOJIOTHYECKON HAITPaBICHHOCTH,

JIP 8 | lleHHOCTH HAYYHOI'O MO3HAHMSA:
- c(OPMHUPOBAHHOCTb MHPOBO33PEHMs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKHM U OOLICCTBEHHOW TPAKTHUKH, OCHOBAaHHOTO HAa JHAJIOTe KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;
- COBEpLICHCTBOBAHHUE SI3bIKOBOM M UMTATEIbCKON KYJIBTYPBI KaK CPEICTBA B3aUMOACUCTBUSA
MEX1y JIFOIbMHU U TIO3HAHUS MUPA;
- OCO3HAHHUE LICHHOCTH HAY4YHON JESITEIbHOCTH, FOTOBHOCTb OCYHIECTBIIATH IPOEKTHYIO U
HCCJIEIOBATENIBCKYIO JESITEIbHOCTh HHIMBUAYAIbHO U B IPYIIIIE.

OcBoeHMe cojiep)KaHUsl Y4eOHOro TMpeaMeTra «XHUMHUS» obecrieunBaeT

JOCTHXKCHHUC O6y‘laIOH_II/IMI/IC$I CIeaAyromHruX MCTAIpPEAMETHBIX PE3YJILTATOB!

OBnaneHne YHUBEPCAJIbHBIMHA y‘lCﬁHLIMI/I NMO3HABATEJIbHBIMH T€HCTBUSIMM:

MP 1

a) 6azoevle nozuvuecKue Oeiicmeus:

- CaMOCTOATENIbHO (OopMyIHpOBaTh W aKTyaJIM3WpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBCHHBIA NMPHU3HAK WM OCHOBAHUS JJI CPAaBHEHUS, KiIacCU(pUKAITUU
H 0000IIIEeHN;

- OTIPEACIIATH LENN ASATETHLHOCTH, 3a/1aBaTh TapaMETPhl U KPUTEPHUH MX JOCTHKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

BHOCHUTH KOPPEKTUBHI B JIEATEILHOCTH, OLICHUBATh COOTBETCTBHE PE3YITATOB IIEIISIM,

- OLICHUBATh PUCKU MOCIEACTBUMN AEATEIHHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MPOOIIEM;

MP 2

0) 6azoevle uccieoosamenvcKue OCUcmeus:

- BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATENILCKON U MPOEKTHOW AEATEeIbHOCTH, HaBBIKAMU
pasperieHus mpodIeM;

- CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIICHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IUYHBIX METO/IOB ITO3HAHMS;

- OBJIQJICHUE BHUJAMHU JACSITEIBbHOCTU MO MOJYYEHUIO HOBOT'O 3HAHHWS, €r0 WHTEPIpETAIHH,
npeoOpa30BaHUI0 U TMPUMEHEHHUIO B PA3IMUHBIX yU4E€OHBIX CUTYalMsIX, B TOM YHCIE TMPHU
CO3/IaHUU yYEOHBIX U COIMATBHBIX MPOEKTOB;

- (opmMupoBaHHE HAYYHOTO THIMA MBIIUICHUS, BJIQJICHUE HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMH MOHATUSMHU U METOJAMU;

- CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIC 3a/laud B OOPA30BATEIBHOM JEATEIHLHOCTH U
KU3HEHHBIX CUTYalHIX;

- BBISBIIATh TPUYUHHO-CJICICTBEHHBIC CBS3M U aKTyaIM3WpPOBaATh 3a/Jady, BBIJBUTATh
TUINOTE3y €€ PEIICHUs, HAXOJUTh apryMEHThI ISl JI0KAa3aTEIbCTBA CBOUX YTBEP)KICHHI,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

- AaHAJIM3UPOBATH MOJYUYEHHBIE B XO/I€ PEIICHUS 3aJ]a4H Pe3yJIbTaThl, KPUTUUECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBHSIX;

- IaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

- pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMbI C YYETOM aHAJIM3a UMEIOIINXCS MAaTePUATbHBIX




U HEMATEepUAJIbHBIX PECYPCOB;

- OCYULIECTBJIATh LI€JICHAIIPABJICHHbII MOUCK MNEpeHoca CPEeACTB U CIocoOOB JAEWUCTBUSA B
poECCUOHATIBHYIO CPELY;

- yMeThb THepEHOCHTh 3HAHMS B TIO3HABATEIBHYI0 M IPAKTUYECKyI0 o0jacTu
KU3HEACSITEIbHOCTH;

- YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIE UJEH, IIPEUIaraTh OPUTHHAIBHBIE IOJXO/bI U PELICHMUS;

- CTaBUTh NPOOJIEMBI U 33J1a4H, JOMYCKAIOINE AIbTEPHATUBHBIE PEIICHNUS;

MP 3 | ¢) paboma c ungpopmaueii:
- BJaACTh HABBIKAMH TIOJyYeHHUS WHPOPMAIIMM U3 WMCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOATENIbHO OCYIIECTBJISITh TOWUCK, AaHAJM3, CHUCTEMATU3aLUI0 W HWHTEPHPETALUIO
nH(pOpMaIK pa3TUIHBIX BUIOB U (GOPM MPEACTaBICHUS;
- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hOopMaTax ¢ y4eTOM Ha3HaueHUs HHPOPMAIIUU U [EIeBON
ayJIUTOPHH, BBIOHMpasi ONTUMAIBHYIO (JOPMY TIPEICTABIICHHS ¥ BU3YATH3alINN;
- OICHWBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpPMAIIUU, €€ COOTBETCTBUE MPABOBHIM U
MOpPaJbHO-3TUYECKUM HOPMaM;
- HWCIOJIb30BaTh CpPEACTBA HMH(DOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJIOTHHA B
peeHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHM3AIMOHHBIX 33/1ad C COOJIOJIEHUEM
TpeOOBaHUI HSPrOHOMHUKH, TEXHUKH O€30MACHOCTH, THUTHEHBI, PECypcocOepexeHUs,
MPaBOBBIX U ATUYECKUX HOPM, HOpM MH(POPMAITMOHHOHN 0€30TIaCHOCTH;
- BIIAJICTh HABBIKAMH pACMO3HABAaHWS ¥ 3alIUThl HHQOpMAIWH, WHOOPMAIMOHHON
0€301acHOCTH JIMYHOCTH.
OBJ1aleHHE YHUBEPCAJIbHBIMM KOMMYHHUKATHBHBIMY J1eHCTBUSIMM:

MP4 | a) obwenue:
- OCYIIECTBIISITH KOMMYHHKAIIUU BO BCEX cepax KU3HH;
- pacmo3HaBaTh HEBepOaJbHBIC CpEICTBA OOIIEHWS, TMOHUMATh 3HAYCHHE COIMATBHBIX
3HAKOB, PACIO3HABATH MPEANOCHUIKY KOHPIUKTHBIX CUTYAIHid U CMSTYATh KOH(IUKTHI;
- BJIQJIETh Pa3IUYHBIMK CTIOCOOAMU OOIIEHUS U B3aUMOICUCTBUS;
- apryMEHTHPOBAHHO BECTH JMAJIOT, YMETh CMATYaTh KOH(JIUKTHBIE CUTYAIIHH,
- Pa3BEpHYTO W JIOTUYHO H3JIaratb CBOIO TOYKY 3PEHHS C HCIOJIH30BAHHEM SI3BIKOBBIX
CPEJCTB;

MP 5 | 6) coemecmuan oeamenvbHOCHb:
- IOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHAHON 1 MHIUBUIYaTbHOU PabOTHI;
- BBIOMpATh TEMAaTHUKY W METOJ(bI COBMECTHBIX JCHCTBUN C Y4ETOM OOIIUX WHTEPECOB
BO3MO’KHOCTEH Ka)KJIOT0 4JieHA KOJIEKTUBA;
- NPUHMMATh LEIM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTH M KOOPJIWHHPOBATH
JEUCTBUS IO €€ JOCTHKEHUIO: COCTABJATH IUIAH JCHCTBHM, PaCIpENesaTh POJIM C yUYETOM
MHEHHUH YYaCTHUKOB 00CYXIaTh pe3yJbTaThl COBMECTHOM paOOTHI;
- OIICHMBATh KaUECTBO CBOETO BKJIAJa M KaXKJIOT0 YYaCTHHKA KOMAaH/IBI B OOIIUN pe3yibTar
0 pa3pabOTaHHBIM KPUTEPHUSIM;
- TMpeasiaraTh HOBBIE MPOEKTHI, OLEHUBATh WJEU C MO3ULKUHU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
- KOOPAWHHUPOBATh U BBHITIONHATH pPabOTy B YCIOBUSX PEATBHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYHLIECTBJISITh TO3UTUBHOE CTPATErMYeCKOe I[IOBEJECHHWE B pa3JIMYHBIX CHUTYalUsX,
MIPOSIBJISITH TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITHATHBHBIM.
OBJjajieHHe YHHUBEPCAJIbHBIMYU PEryJATHBHBIMHU NeHCTBUAMMU:

MP 6 | a) camoopzanuzayusa:

- CaMOCTOSITENIFHO OCYIIECTBISITh MO3HABATEIBHYIO JESITEIBbHOCTh, BBIABISTH MPOOIEMBI,
CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 3a7jaud B 00pa30BaTENIbHON NEATEIBHOCTH M
KU3HEHHBIX CUTYalHsIX;

- CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PeIeHHs IPOOJIEMBbl C YYETOM UMEIOIIMXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOUYTEHUIH;




- 1aBaTh OLIEHKY HOBBIM CUTYalLUsIM;

- paciIupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUTEHUN;

- JIeNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

- CIOcOOCTBOBATh (POPMUPOBAHMIO U MPOSBICHUIO IIUPOKON 3PYAMLIMU B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBINIATh CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIM YPOBEHB;

MP 7

0) camoKoOHmpob:

- JlaBaTh OIIEHKY HOBBIM CHUTYal[UsiM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3yJIbTATOB LEIAM;

- BJIQJIETh HAaBbIKAMU MO3HABATEIbHONU pedIieKCHH KaK OCO3HAHHs COBEPIIAEMBIX JIE€UCTBUI
Y MBICJIUTENIbHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHU;

- HCIIOJIb30BaTh MPHUEMBI peiieKcru AJis OLIEHKH CUTYAaIllH, BHIOOpa BEPHOTO PEIICHHUS;

- YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MP 8

6) IMOYUOHATbHBLI UHMETLIEKM, NPEONONALAroOWUIL CHOPMUPOBAHHOCHLb:

- CaMOCO3HAaHMS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE DMOIMOHAILHOE COCTOSHUE,
BUJIETh HAIPABJICHUS Pa3BUTHS COOCTBCHHON 3MOIMOHAILHOU C(eEphl, OBITh YBEPEHHBIM B
cebe;

- CaMOperyJMpOBaHHUs,  BKJIIOYAIOMIETO  CAMOKOHTPOJb,  YMCHHE  NPHUHHMATH
OTBETCTBCHHOCTh 3@ CBOC IOBEJCHHE, CIIOCOOHOCTH aJalTHPOBATHCA K SMOIMOHAIBHBIM
HU3MEHEHHSM U MPOSBIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY

- BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHXKCHHIO LM U YCIEXY,
ONTUMM3M, HHHUIIMATHBHOCTh, YMEHHUE IEHCTBOBATh, HCXO/IS U3 CBOMX BO3MOKHOCTEH;

- OMIIaTHuu, BKJIIO‘-IaIOHICﬁ CHOCO6HOCTI) IIOHUMATh OMOIMOHAJIBHOC COCTOSHUC I[pyrI/IX,
YYUTHIBATH €0 MPH OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEKUBAHUIO;

- CONHMAJIbHBIX HAaBBIKOB, BKJIIOUAIOIIINX CHOCO6HOCTI) BBICTpaI/IBaTB OTHOLICHUA C I[pyrI/IMI/I
JIFOIbMHU, 3a00THTHCS, IPOSIBIISTh HHTEPEC U Pa3peliaTh KOH(IUKTHI;

MP 9

2) npunamue ceosn u Opyzux irooei:

- IPUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOUHCTBA;

- TpUHUMATh MOTHBBI M aAPTYMEHTHI [JpYruxX JIOJEH TpU aHAIU3E pPe3yIbTaTOB
NEeSTEebHOCTH;

- MPU3HABATh CBOE MPABO U MPABO APYTHUX JIFO/ICH HA OMIMOKH;

pa3BHUBATh CIOCOOHOCTH MOHUMATH MU C TTO3UIIMH JPYTOro YeJIOBEKa.

OcBoenue coziepkaHusi yueOHOro npeamMera « XuMush» 00ecreurnBaeT
JOCTHXKEHHUE 00YYaIOIUMUCS CIEAYIOIIUX MPEIMETHBIX PE3yIbTaTOB:

ITP 1

- cOpPMUPOBAHHOCTh MPEACTABICHUN: O XUMHUUECKON COCTABIIAIONIEH €CTEeCTBEHHOHAYYHOMN
KapTUHBI MUPA, POJIM XUMUH B TIO3HAHUH SBJICHUN MPHUPOJIBL, B (OPMUPOBAHUH MBIIUICHHS
U KyJbTYpbl JINYHOCTH, €€ (DYHKUMOHAJIBbHON I'pPaMOTHOCTH, HEOOXOAMMOMN JUIsl pEIeHUs
MPAKTUYECKHUX 337a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U
MPUPOJHON CpenE;

ITP 2

- BJAJCHUE CHUCTEMOW XWMHYECKHUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJAraroIINe
MOHITHS (XUMHUYECKUU JJIEMEHT, aToM, OJJIEKTpOHHAas o0oJiouka aroma, s-, p-, d-
9JIEKTPOHHBIE OPOWTAIIM aTOMOB, MOH, MOJICKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTb,
CTENICHb OKHWCJICHHUsS, XUMHUYECKas CBSI3b, MOJb, MOJIApHAs Macca, MOJSPHBIH 00BeM,
YIJIEPOIHBIA  CKeneT, (yHKUMOHAJIbHAS TPYINa, pagukall, H30MEpUs, H30MEPHI,
TOMOJIOTUYECKUA  psill, TOMOJIOTH, YIJIEBOJOPOAbL, KHCIOPOA- M  a30TCOAEpKAIIUE
COCUHEHHS, OMOJOTMYECKH AKTUBHBIC BEIIeCTBA (YIJIEBOJIBI, KHPBI, OEIKH), MOHOMEp,




MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEIUWHEHUS, KpUCTaJUIMYeCcKas
pelieTka, THUIBI XWMHUYECKHUX peakuuid (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, JK30-U
SHAOTEPMUYECKUE, PEAKIIMd HMOHHOTO OOMEHA), PacTBOP, AIEKTPOJIUTHI, HEIIEKTPOIHUTHI,
AIEKTPOJIUTUYECKAST TUCCOIMALINS, OKHUCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XUMHUYECKOU
peakiuy, XUMHUYECKOEe PaBHOBECHE), TEOPUU M 3aKOHBI (T€OpUs XMMHYECKOTO CTPOCHHUS
opranuveckux BemecTB A.M. byTiepoBa, Teopusi 3JIEKTPOIUTHUYECKON TUCCOIMAINH,
nepuoanueckuii 3akon J[.M. MenneneeBa, 3akOH COXpaHEHHUS MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMUH, (PAKTOJIOTHYECKHE CBEIEHUS O CBOICTBAaX, COCTaBe,
MOJIy4eHUU U 0€30MacHOM HCIOIb30BAaHUHM BaXHEHIINX HEOPTraHMYECKUX U OPTraHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKOU NEATEILHOCTH YEIOBEKA;

IP 3

- ¢(hOpMUPOBAHHOCTHh YMEHUH BBISABIIATH XapaKTepHble MPU3HAKU U B3aUMOCBSI3b U3yUEHHBIX
MOHATUH, NMPUMEHATH COOTBETCTBYIOIIME IMOHATUS IPH ONUCAHUU CTPOCHHUS M CBOMCTB
HEOPraHMYECKUX U OPraHMYEeCKUX BEIIECTB M WX IPEBPALLEHUH; BBIABIATH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C TOHATUSAMU M NPEICTaBICHUSAMM JPYIMX €CTECTBEHHOHAYUYHBIX
IIPEIMETOB;

I1P 4

- c(OpMUPOBAHHOCTh YMEHUH HCIOJIH30BATh HAMMEHOBAHHUS XUMHUYECKHX COCIMHCHUI
MEXKIYHAPOJHOTO CO3a TEOPETUYECKON M MPUKIAJTHON XMMHUHM U TPUBUAJIbHBIC HAa3BAHUS
BOXKHEHIINX BEUIECTB (ITHWIICH, aleTWIICH, TVIMLEPHH, (QeHoN, (opMaibIeTuia, YKCycHas
KHUCJIOTa, TJWIWH, YrapHbIA ra3, YIJIEKUCHbIA ra3, aMMHakK, raiieHas U3BECTb, HETalleHas
U3BECTb, MUTHEBAS COJIA U APYTUX), COCTABIATH (DOPMYIIBI HEOPTAHUYECKUX U OPTaHUYECKHIX
BEIIECTB, YpPAaBHEHUS XUMUYECKUX PEAKIUi, OOBSACHATh WX CMBICT, MOJTBEPKIATh
XapakTepHbIE XMMHUYECKUE CBOWCTBA BELIECTB COOTBETCTBYIOUIMMHU 3KCIIEPUMEHTAMHU U
3aNUCAMHU YPABHEHUN XUMUYECKUX PEAKIIHIA;

IIP 5

- chOpMHPOBAaHHOCTh  YMEHHH  yCTaHAaBIMBATh  TMPUHAIICKHOCTh  M3YUYEHHBIX
HEOPraHWYECKUX UM OPraHUYECKUX BEIIECTB K ONPEACIEHHBIM KjlaccaM M TIpyIam
COCMHEHHI, XapaKTEpU30BaTh HMX COCTAB M BAKHEHUIIME CBOWCTBA; OMNPECIATh BHJIbI
XUMUYECKUX CBsI3eH (KOBaJIGHTHAas, WOHHAS, METAJUIMYECKasi, BOJIOPOJIHAs), THIIbI
KPUCTAJUTMYECKUX PEHIETOK BEIIECTB; KIACCU(PUITUPOBATH XUMUUECKHE PEAKITUH;

ITP 6

- BJIAICHUC OCHOBHBIMH MCTOAAMHU HAYYHOI'O IMO3HAHHA BCHICCTB WM XUMHUUYCCKHX SIBJIEHUU
(HabmroieHne, N3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

P 7

- c(opMHUPOBAaHHOCTH YMEHHH TPOBOAUTH PACUYETHI IO XUMHUYECKUM (dopMyiIaM H
YPaBHEHMSM XMMHUYECKHX pPEAKIMH C  HUCHONb30BaHUWEM  (U3MYECKMX  BEJIMYHUH,
XapaKTepU3YIOIUX BEIIECTBA ¢ KOJUYECTBEHHOH CTOPOHBI: Macchl, 0ObemMa (HOpMajbHbIE
YCIIOBHSI) Ia30B, KOJMUYECTBA BEILECTBA; UCIOJIb30BaTh CUCTEMHbIE XUMUUYECKUE 3HAHUS [
IIPUHATUS PELIECHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELECTBAMU U UX
IIPUMEHEHHUEM,;

ITP 8

- c(hOpMUPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBINOJIHATH XUMHUYECKUNA DSKCIEPUMEHT
(IpeBpallleHnsT OPraHUYECKUX BEIIECTB IPU HArpeBaHUU, MOJYYEHUE STUJICHA U U3YUYECHHE
€ro CBOWCTB, KA4YECTBEHHBIE PEAKIMHU Ha albJETHABI, KpaxMmal, YKCYCHYIO KHCIIOTY;
neHaTypanus OeTKOB NMPU HarpeBaHWH, I[BETHHIE PEAKIUU OEJIKOB; MPOBOJHUTH PEAKIIUU
HOHHOTO OOMEHa, OMpPEAENsATh CpPEly BOJHBIX PACTBOPOB, KAYECTBEHHBIC pEaKIUM Ha
cyabdaT-, KapOOHAT- U XJIOPUI-AaHUOHBI, HA KATUOH aMMOHMSI; pelIaTh SKCIEPUMEHTAIbHbIE




3ajaun 1o temam «Metamiel» U «HemeTamibl») B COOTBETCTBHM C INpaBHJIAMH TEXHHUKH
0e30MacHOCTH TpH OOpalleHHd C BeElIeCTBaMU U JIaOopaTOpHBIM  000pyAOBaHUEM;
NPEJCTaBIATh PE3YyJIbTaThl XHMHUYECKOTO SKCIEpUMEHTa B (opMe 3aluch ypaBHEHHH
COOTBETCTBYIOIINX peakUuil U GOpMYyIUPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

I1P 9

- cOPMHPOBAHHOCTh YMEHHUS aHATM3UPOBATH XUMHUECKYI0O HHPOPMALIUIO, MOTydaeMyo 13
Pa3HBIX HCTOYHUKOB (CPEeCTB MaccoBOM MH(pOpMaIum, ceTb IHTepHET u Apyrue);

IIP 10

- c(hOpMHUPOBAHHOCTb yMEHHUI COOJIOAATh TpaBWJIa SKOJOTMYECKH LEIeco00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOW ACATEIHHOCTH B IIEJISAX COXPAHCHHS CBOETO 3JI0POBBS U
OKpY>Kalolllel MPUPOAHOM CpElbl; YYHUTHIBATh OMACHOCTh BO3JCUCTBHUS Ha IKHUBBIE
OpraHM3Mbl  OMNpPEJEICHHBIX BEIIECTB, TIOHMMAas CMBICH TIOKa3aTens MpeaesibHOMN
JOMYCTUMOM KOHLIEHTpaLUU;

ITP 11

- JJIA o6yqafonmxcs[ C OI'paHNMYCHHBIMU BO3MOXHOCTIAMU 3O0POBBS: C(bOpMHpOBaHHOCTB
YMCHUA HNPUMCHATH 3HaHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOAAaX IIO3HAHWA BCUICCTB H
XUMHNYCCKHUX HBHeHHﬁ;

ITP 12

- JUISL CJIETIBIX U CJIa0OBHUIALIMX OoOydaromuxcs: copMHUpOBAaHHOCTh YMEHHUS UCIIOJIb30BaTh
penbedHo Toueunyro cucremy obo3nauenuii JI. bpains muist 3anucu xumudeckux GopMyiL.




2. CTpyKTypa H cofepkaHue 001eo0pa3oBaTeJbHOM JUCHMIIIMHBI « X HMUS)

2.1. O0bemM JUCHUIJIMHBI U BUABI Y4eOHOH padoThl

Buj yueOHoii padoTnl

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPaAMMBbI AU CHUIIJIMHBI 213
B T.Y.
OcHOBHOe coep:kaHue 142
BT. U..
TEOPETHYECKOE 00yUueHne 62
MPaKTUYECKUE 3aHITUSA 28
nabopaTopHBIC 3aHITHS 10
IIpogdeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COLEePKAHME 4
NPHUKJIATHOTO MOIYJIs1)
BT. U..
TEOPETHUECKOE 00yUueHune 20
MIPaAKTUYECKUE 3aHATUS 12
71a00paTOPHBIE 3aHATHS 10
CamocrositeibHas padora:

71

[ToaroroBka pedeparoB, T0KIa10B, HHIUBUIYaILHOTO IIPOEKTA C
UCIIOJIb30BaHUEM HH(OPMAIIMOHHBIX TEXHOJIOT U

ITpomexyTounas arrecTanus (IK3aMeH)

Bcero

213




2.2. TemaTu4ecKuil IVIAH U COAEPKAHME U CHUILINHBI

dDopmupyeMble
HaumenoBanue Coaepixanue yueOHOro Mmarepuasa (0CHOBHOe U NpodeccHOHATbHO-0PHEHTHPOBAHHOE), O0bem
pa3aesioB M TeM Ja0opaTopHbIe M PAKTHYECKUE 3aHATHS, IPUKIATHON MOYJ/Ib 4acoB Pe3yILTATH
0o0y4eHust
1 2 3 4
OcHoBHOe coaepxxaHue 100
Pasnen 1. OcHOBBI CTPOEHHS BelleCTBA 12
Tema 1.1. OcHoBHOe coiep:kaHue 8 JIP 1-8
CtpoeHue TeopeTnueckoe o6yyeHmne 6 MP 1-9
aToMOB CoBpeMeHHas MOJIeTb CTPOCHUSI aToMa. DIIeKTpoHHas KoHurypanus aroma. Kiaccupukanys XuMHUecKux [P 1-12
XUMHHCCKIX AJIEMEHTOB (S-, p-, d-2eMeHThl). BaneHTHble 37eKTpoHbl. BaneHTHOCTE. DneKTpoHHAas MPUPOAA XUMHUYECKON 2
SJICMCHTOB 1 CBA3U. DIEKTPOOTPULATEIBHOCTb.
pupoaa - =
. Tunsl XUMUYECKO CBSI3U: KOBAJIEHTHAs CBS3b, €€ PA3HOBUIHOCTH U MEXaHU3Mbl 00pa3oBaHUs (OOMEHHBIN U
zgilzlqecxon JIOHOPHO-aKUenTopHbIN). MloHHas cBsa3b. MeTamnnueckas cBsi3b. BoopoaHas cBa3b. MexMoeKyIsipHble 2
B3aUMOJICHCTBUSI.
N3oTomnbl, 0CHOBHOE M BO30YKJIEHHOE COCTOSIHAE aTOMa, THOPUAN3AIs aTOMHBIX OpOHTase. 2
IIpakTnyeckas padora Nel 2
Pemenne mpakTryeckux 3aIaHWi Ha COCTABIIEHUE AIEKTPOHHO-Tpadudeckux Gpopmyi snemeHToB 1—4 5
MEPUO/IOB.
Tema 1.2. OcHoBHOeE coaepxxaHue 4 JIP 1-8
ITepuonnueckuii | TeopeTuueckoe odyueHmne 2 MP 1-9
3aKOH U Ta0auIa v [P 1- 12
[Tepronnueckas cucteMa xuMuaeckux 31eMeHToB .M. Menneneea. duznueckuii CMBICI 2
A1 Menneneesa [Tepuoanueckoro 3akoHa [[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKECHHUEM XUMHUECKOTO
snemenTa B [lepuonnueckoii cucreMe. MupoBo33peHuecKkoe U HayuyHoe 3HaueHue [lepuoanueckoro 3akoHa
J.1. Menpeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHUX 3JIEMEHTOB.
IIpakTnyeckas padora Ne2 2
Pemenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha XapaKTepU3aLUI0 XUMHUUECKUX )

3JEMEHTOB «MeTaInyecKue / HEMETAITHYCCKUE CBOﬁCTBa, SJICKTPOOTPULATCIIBHOCTL U CPOACTBO K




AJIEKTPOHY XMMUYECKUX JJIEMEHTOB B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHUEM U IOJIOKEHUEM B
[IEPUOANYECKON cUCTEME XUMHUYEeCKUX 31eMeHTOB .. Menneneesay.

Pa3nen 2. XumMmuueckne peakuuu 18
Tema 2.1. Tumsl OcHoBHOe coep:KkaHue 10 JIP 1-8
XHMHYECKUX Teopernyeckoe o0y4eHue 6 MP 1-9
peaxuuii Knaccugukarus u TUIIBI XHMUYECKUX PEAKIMN C y9acTHEM HEOpPTaHMYECKUX BemiecTB. KomnuecTBeHHbIE IP 1- 12

OTHOUIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI 110 YPABHEHUAM XUMUUYECKHUX )

peakuuii. Mosb Kak €IMHULIA KOJIMYECTBA BellecTBa. MoJsipHas Macca. 3aKOHbI COXpaHEHHS Macchl U

sHepruu. 3aKkoH ABoraapo. MomsipHbIil 00beM ra3oB. OTHOCHUTEIbHAS ITIOTHOCTD T'a30B.

CKopocTh XUMHYECKUX peakuuid. JHeprus aktuBauuu. OOpaTUMOCTh XUMUYECKUX PEaKIUil. 2

Xumnueckoe paBHoBecHue. DaKTOPBI, BIUAKOLIIUME HA CKOPOCTh XUMUYECKUX PEAKLIUN. 2

IIpakTHueckasi padora Ne3 2

CocTaBiieHHe ypaBHEHUH peakluii COeTMHEHUS, pa3I0KEHUs, 3aMeIIeHNs, OOMeHa. Y paBHEHUS peaKIui

TOpPEeHMsI, HOHHOTO 00MeHa, OKHCIIEHUS-BOCCTAHOBIICHUSI.

Pacuer konm4ecTBEHHBIX XapaKTEPUCTHK UCXOTHBIX BEIIECTB U MPOAYKTOB peaknuu. Pacuer

KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEaKIUU COSTUHEHHMSI, €CITH OJHO U3 BEIIECTB JJAaHO B U30BITKE )

W/WIH COICPKUT MpuMecH. PacyeT MaccoBoii Wi 00beMHOM T0JI BBIXO/A MPOIYKTa PEAKIIUU COSTUHCHHUS

OT TEOPETHUECKHU BO3MOKHOT0. PacueT 00beMHBIX OTHOIIEHUH ra3oB. Pacuet Maccel (00beM, KOTUYECTBO

BELIECTBA) IIPOJAYKTA PEaKLUu, €CJIU OJHO U3 BELIECTB JIaHO B BUJIE PAaCTBOPA C ONPEEIIEHHON MacCOBOM

JI0JIel paCTBOPEHHOT'O BEIIECTBA.

IIpakTyeckas padora Ned 2

VYpaBHEHUs OKHCIIEHUS-BOCCTaHOBIEHUA. CTeneHb OKUCIeHUs. OKUCIUTENh U BOCCTAHOBUTEIb.

OKHCANTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IPUPOJE, TPOU3BOJCTBEHHBIX MPOIIECCAX U

KUBHENAEATESIIBHOCTH OpraHu3MoB. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEHIIUAI cpe/ibl. COCTaBlIeHUE U 2

YpaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN METOJIOM 3JIEKTPOHHOTO OanaHnca. TunuyHsie

HEOPraHWYECKHE OKUCIUTEIN U BOCCTAHOBUTENIN. DIJIEKTPOIN3 PACTBOPOB U PACIUIABOB COJIEH.
Tema 2.2. OcHoBHOe coiep:KkaHue 8 JIP 1-8
Onexrpormmtniecka| Teoperndeckoe o0yuenne 6 MP 1-9




s gacconuranus 1

Teopust >MEKTPONUTHUECKON aucconmanuu. Peakunum woHHOro obmena. CocTaBieHHE pEakIMii MOHHOTO

ITP 1- 12

. 2
MOHHBIA 00OMEH oOMeHa IMyTeM COCTaBJICHHSI UX MOJIHBIX U COKPAILIEHHBIX HOHHBIX YpaBHEHUI.
DNEeKTpOIU3 COJei: KaTo/, aHO, FaJIbBAHUYECKUE 3JIeMEHThI. [IpakTrueckoe NpuMeHEeHUe 3JIEKTPOIN3a. 2
I'maponu3 coneil. 3HaueHue ruAposIM3a B OMOJIOrMYeCKUX OOMEHHBIX npoueccax. [[pumenenue ruaposnsa B )
MPOMBIIIJICHHOCTH.
JlabopaTopnasi padora Nel 2
JlaGopaTtopHnast pabota «Peakiuu runponza.
UccnenoBanue cpenpl pacTBOPOB CoOJIel, 00pa30BaHHBIX CHIIBHBIMU U CJIA0BIMH MIPOTOIUTAMH, U UX PEaKIIUN 2
C pacTBOpaMH Inejouu 1 kapoonara HaTpus. CocTaBlieHHE PeaKIHii THAPOIU3a CONEH.
Paznen 3. CTpoeHuHe U CBOIiCTBA HEOPTraHUYECKUX BelleCTB 22
Tema 3.1. OcHoBHOE conepxxanue 10 JIP 1-8
Knaccudukamus, | Teopernueckoe o0yuenue 4 MP 1-9
= [P 1- 12
HOMCHKIATYPA U | [TpeimeT HeOpraHMuecKol XMMUK. B3aMMOCBA3b HEOPraHMYecKuX BemecTs. Knaccupukanus
CTpOCHHEC HEOpraHU4YecKuXx BemecTs. [IpocTsie u cioxkHble BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIECTB (OKCUBI,
HCOPTAHWHUCCKUX |y ipokeubl, KHCIOTHL, coin). HoMeHKIaTypa 1 Ha3BaHHE HEOPraHUYECKUX BEIECTB UCXOMS U3 UX 2
BEIICCTB XUMHUYECKOU (POPMYIIBI MITH COCTABIEHHE XUMUYECKOH (POPMYIIBI HCXO/IS U3 HA3BAHMS BELIECTBA 110
MEKyHAPOAHON WU TPUBUAIBHOW HOMEHKIIATYPE.
Me:xmornexynspHble B3auMmozaecTeus. Kpucrannoruapatel. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrannnueckue u amop¢Hsbie BemecTBa. TUIbI KPUCTAITMYECKUX PEIIETOK (ATOMHAsI, MOJIEKYJISIpHAs, )
MOHHAs1, METAJUTMYECKast). 3aBUCUMOCTh (PH3MUECKUX CBOWCTB BEIECTBA OT THUIA KPUCTATUINIECKOM
pemetku. [IpyunHbl MHOTOOOpAa3us BEIIECTB.
IIpakTnueckas padora NeS 2
Pemenne 3amay Ha pacdeT MaccoBOM JOJU (MacChl) XMMHYECKOTO 3JIEMEHTa (COCTWHEHHUS) B MOJICKYJIC )
(cmecnm).
IMpakTnyeckas padbora Ne6 2




Pemenne mnpakThueckux 3aJaHuUN 1O KiIacCH(UKAIMK, HOMEHKIAType H XHUMHYECKUM (opmyiam

HEOPraHMYECKUX BEIIECTB Pa3MYHBIX KIIACCOB (HA3bIBaTh M COCTABIATH (POPMYIIbBI XUMHUUYECKHUX BEIIECTB, 2

OIIpEAEIATh MPUHAJIEKHOCTD K KJIACCY).
Tema 3.2. ®usuko-| OcHOBHOE coepKaHHe 10 JIP 1-8
XUMHYECKHE TeopeTnueckoe o0yueHue 6 MP 1-9
CBOMHCTBA Mertamnbl. OOmue ¢uzndeckue W XUMHUYECKHe CBoicTBa MeTauioB. CrocoObl MonydeHus. 3HaueHHe [P 1- 12
HCOPraHWYCCKUX  |MeTa/uIOB U HEMETAJUIOB B NPUPOAE U >KU3HEAEATEIBHOCTH YEJIOBEKAa U OopraHu3MoB. Koppo3us Meramios: 2
BCIICCTB BHJIBI KOPPO3UHU, CITIOCOOBI 3aITUTHI METAJIIIOB OT KOPPO3HH.

Hemerainer. O0mmue Gu3nIecKue 1 XUMUIECKIE CBOMCTBA HEMETAIUIOB. TUITUYHBIE CBOMCTBA MeTaIIoB [Y—

YII rpynn. Knaccudukanuss ¥ HOMEHKJIaTypa CoOequHEHH HeMeTramioB. KpyroBopoTsl OMOreHHBIX 2

3JIEMEHTOB B IIPUPOJIE.

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX BEIIECTB (OKCHAOB, THIPOKCHIOB, KHCIIOT,

coJieil 1 Jp.). 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB MTPOCTHIX BELIECTB, BOAOPOJHBIX COEAUHEHNH, 2

BBICHIMX OKCHJIOB U THJIPOKCH/IOB.

IIpakTnueckas padora Ne7 2

CocraBiieHHEe ypaBHEHUN XUMHUYECKUX PEAKLUN C yYaCTHEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BELIECTB!

OKCHJIOB METaJUIOB, HEMETA/NIOB U aM(OTEpPHBIX AJIEMEHTOB; HEOPraHMYECKHX KHUCIIOT, OCHOBAaHUU U

aM(OTEepHBIX TUAPOKCUIOB, HEOPTAHUUECKUX COJIeH, XapaKTepU3YIOIINX UX CBOICTBA. 2

Pemienne npakTuKo-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJlaHUI HAa CBOMCTBA U MOJyYEeHUE HEOPTraHUUECKUX

BEILIECTB.

JlaGoparopHas padora Ne2 2

JlaGopaTtopnast pabota «CBOMCTBA METAJNIOB 1 HEMETAJLIIOBY.

UccnenoBanne  GU3MYECKUX W XUMHUYECKMX CBOWCTB  METaUIOB HM  HEMETAUIOB.  Pemienue )

SKCIIEPUMEHTANIbHBIX 3a/lad [0 CBOMCTBAM XHWMHMUYECKHMM CBOMCTBAM METAJJIOB M HEMETAIOB, IO

PacIIO3HAaBAHUIO U IIOJIYYCHHUIO COCIMHEHUN METAJLUIOB U HEMETAJUIOB.
Tema 3.3. OcHoBHOE coaepxaHue 4 JIP 1-8
Ipoun3sBoacTBo Teopernueckoe o0yueHue 2 MP 1-9
HCOPraHWYCCKUX  |OOme MNpeACTaBICHUS O TMPOMBIIUIEHHBIX CHOCO0aX MOMy4YeHUs XMMHMYECKHUX BEIIeCTB (Ha MpuMepe [P 1- 12
BCIIECTB. IIPOU3BOJCTBA AMMMAKA, CEPHOU KHUCIIOTHI). 2
3HavYeHHE U

LIepHaSI U IBCTHAA MCTAJUTYPIrus. HpaKTqucxoe MNPUMCHCHUC JBJICKTPOJIM3a JId ITOJYUCHUA MICJIOYHBIX,




MMPUMCHCHHUC B

MCIO0YHO3CMCIIbHBIX MCTAJIJIOB U aJIFOMHUHUA. CTeKJI0 U CHIIMKAaTHAs NPOMBIINIJICHHOCTD.

OBITY U Ha [TpoGiema 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB.
IIPOU3BOJICTBE IIpakTnueckas padora Ne8 2

Pemenne mpakTUKO-OPUEHTUPOBAHHBIX 33JaHUNA O POJIM HEOPraHMYECKOM XMMHUU B Pa3BUTUU MEIULIMHBI,

CO3/IaHUU HOBBIX MaTepHalioB (B CTPOUTEILCTBE M JIp. OTPACISAX MPOMBIILIEHHOCTH), HOBBIX MCTOYHUKOB )

SHEpruM (anbTepHATHUBHBIC UCTOYHUKH HYHEPTUH) B PELICHUH MPOOJIEM IKOJIOTUYECKOM, IHEPreTUUeCKON U

MUILEBOH O€30MacHOCTH.
Pasnea 4. CrpoeHne 1 CBOMCTBA OPraHHYeCKHUX BellecTB 32
Tema 4.1. OcHoBHOE coaepxaHue 6 JIP 1-8
Knaccudpukanus, | Teoperudeckoe oGydyenue 4 MP 1-9
CTpOCHHE U I . 1P 1- 12

pEAMET OpraHMUYECKON XUMUU. B3anMOoCBsA3b HEOPraHMUECKUX U OPraHUYECKUX BELIECTB. 2

HOMEHKJIaTypa
OPraHHYEeCKUX XHUMHUYECKOE CTPOCHHE KaK MOPSAAOK COSIMHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJeHTHOCTU. OCHOBHBIE
BEIIECTB MIOJIO)KEHUSI TEOPUM XMMHUYECKOTO CTPOEHHUSl OpraHuyeckux coeanHeHuid A.M. BbyrtnepoBa. Yrieponnsiii

CKEJIET OPTaHWYEeCKOM MOJICKYJIbl. MONEKYJIsIpHbIE H CTPYKTYpHBIE (pa3BepHYThIC, COKpAICHHBIC) 5

XxuMHuueckue Gpopmyssl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTPOEHHUS MoOJeKynl. M3omepus u

M30MEPHI (CTPYKTYpHasi, reoMeTpuueckas (Iuc-rpaHc-u3omepusi). KpaTHoCTs XUMHUYECKOI CBSI3U.

[Tonstre o pyHkuroHanbHOU rpymmne. [IpuHnume kKiaccudukanuu OpraHUuYeCKUX COSTUHEHHH.

Me:xyHapoiHasi HOMEHKJIATypa U IPUHLUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COEIMHEHUM.

IIpakTnyeckas padbora Ne9 2

HomeHnknatypa oOpraHMYecKMX COEAMHEHHUH OTHENbHBIX KJIAcCOB (HACBHILICHHBIE, HEHACBIIIEHHbIE U

apoMaTHYeCKHE YIJIEBOAOPOJbl, CHUPTHI, (EHOJBI, aJIbJAETHABI, KETOHbI, KapOOHOBBIE KHUCIOTHI W JIp.)

CocTaBiieHHE MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OpraHMUECKHUX BEIIECTB OTAENBHBIX KJIacCOB, 2

UCTIONIB3Ysl WX Ha3BaHHWS TI0 CHCTEMAaTHYECKOM HOMEHKIaType. PacdeTsl mnpocteimein ¢GopMybl

OpPraHUYECKOM MOJIEKYJIbI, UCXO/sI U3 3JIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHoOBHOe coiep:KkaHue 16 JIP 1-8
CaoiictBa TeopeTnueckoe oGyuenne 12 MP 1-9
OpraHquCKUHX DU3NKO-XMMHUUYECKAE CBOWCTBA OPraHMYECKUX  COEAMHCHHM  OTAENBHBIX  KJIACCOB  (OCOOEHHOCTH P 1- 12
COCANHCHIN KJIacCU(UKAMU U HOMEHKJIATyphl BHYTPH KJlacca; FOMOJIOTHUECKHH psAn U obmias dhopMyla; H30Mepus; 2

(I)I/I3I/I‘-ICCKI/IC CBOﬁCTBa; XHUMHUYCCKUC CBOI>'ICTB3.; CITIOCOOBI HOJ'Iy‘-ICHI/ISI)Z




— MNPCEACIBbHBIC YTJICBOAOPOBI. FOpCHI/IC MCTaHa KaK OJHWH H3 OCHOBHBIX MHCTOYHHKOB TCIlJIa B

HNPOMBIIIICHHOCTH U ObITy. CBOHCTBa NMPUPOJIHBIX YIIEBOJOPOJOB, HAXOKACHUE B MPUPOJE U NMPUMEHEHHE 2

AJIKAHOB;

— HEIpENEIbHbIE U apOMAaTUYECKHE yriaeBonopoabl. [lonmMepusanus STHIEHAa KaK OCHOBHOE HalpaBIICHUE

€ro HCIIOIb30BaHUs. ['OpeHHe aleTWIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOrO IUIAMEHM IJIs CBApKU U 2

PE3KH METaJLIOB;

— KHCIIOPOJCOACPIKAILINE COCAMHEHUS (CHUPTHl M TPOCTbie APHUPHL, (EHONbI, AIbJICTUABI U KETOHHI,

KapOOHOBBIE KHUCJIOTBI M HUX Mpou3BoAHbIE). [IpakTHueckoe NpUMEHEHUE STUICHIVIMKOJS, TJIMLIEpHHA, )

¢denona. [lpumenenue Gpopmanbaeruia, aueTaabAeru1a, YKCyCHOW KUCIOTHI.

Mpbi1a Kak cOJIM BBICIIUX KapOOHOBBIX KUCIOT. Motolue CBOMCTBA MbLIIA;

— a30TcoJiepKalie COeTUHEHUs (AMUHBI 1 AMUHOKHCIIOTHI, O€JIKH). 2

Knaccugpukamuss u  0cOOEHHOCTM  OpraHuueckux peakiuil. PeakunmoHHele 1eHTpbl. Pagukainsl. )

IlepBoHayasibHbIE TOHATUSA O TUIIAX U MEXAHU3MAaX OPraHUYECKUX PEAKLIUU.

I[IpakTnyeckas padora Nel0 2

Pemrenue nenodex npeBpalleHuii Ha FEHETUYECKYIO CBSI3b MEXKY KJIACCAMHU OPraHUYECKUX COCIUHEHUH C

COCTABJICHMEM HAa3BAHWI OPTaHUYECKUX COCIUHEHUN 110 TPUBUAIIBHON MIIM MEXKIYHAPOIHON )

CUCTEMAaTUYECKOM HOMEHKJIaType. Pemenne pacyeTHbIX 3a7a4 110 yPaBHEHUAM PEaKLUl ¢ y9aCTHEM

OpPraHUYECKUX BELIECTB.

JlabopaTopnasi padora Ne3 2

JlabopaTtopHnas pabota «IlomydyeHnue 3THICHA U U3yUYEHUE €r0 CBOUCTBY.

[TonmyyeHnue 3TuI€HA U3 3TAHOJA B J1a0OPaTOPUU U U3yYEHHUE ero GU3NUECKUX U XUMUYECKUX CBOICTB. )

CocraBiieHne peakyii IPUCOSAUHEHNS U OKUCIICHHS Ha IIPUMeEpE dTUICHA. Penienre pacueTHbIX 3a1a4 ¢

HCIIOJIB30BAHUEM IIJIOTHOCTHU I'a30B I10 BOJOPOLY U BO3AYXY.
Tema 4.3. OcHOBHOe co/iep:KkaHue 10 JIP 1-8
Oprannyeckue Teoperuyeckoe o0yueHue 10 MP 1-9
BCIIECTBA B Buoopranmnueckue coequnenus. [Ipumenenne u 6uonoruueckas poib yrieBogoB. OKHUCICHUE YIIEBOIOB — TP 1- 12
HKHU3HCNICATCIIBHOCT | yCTOYHMK SHEPTHH JKUBBIX OpraHu3mMoB. O61acTu npuMeHeHHs: aMUHOKUCIIOT. [IpeBparenus 0enKkoB Muiu 5
U 4EJIOBEKa.

[TIpouzBoacTBO U

B opranusMme. buonornyeckue ¢ynkium OenkoB. buonormueckue GpyHKIuM xupoB. Poib opranmueckoi
XUMHHU B pEIICHUH TPpOo0OIieM NMUIEeBOH O€30MaCHOCTH.




IIPUMEHEHNE HyxiienHoBble KMCHOTHI: cocTaB U cTpoeHue. Ctpoenue HykineoTu10B. CoctaB HykienHOBbIX KucioT (JHK,
OpPraHUYECKUX PHK). Posib HyKJIEMHOBBIX KUCIIOT B )KU3HEJESTEIbHOCTH OPraHU3MOB.
BCLICCTB B ITpon3BOICTBO OpraHMYECKUX BEILIECTB: MPOU3BOACTBO MeETaHOJA, nepepadoTka HepTH. [lonmuaTHieH Kak
IIPOMBINUICHHOCTH |KpYyITHOTOHHAXKHBIA IMPOAYKT XMMHYECKOro Ipou3BoicTBa. IIpumenenue stwieHa. I[Ipous3BoncTtso u
IIPUMEHEHNE KayuyyKa U PEe3HUHBI.
CHHTETHMYECKHE W HUCKYCCTBCHHBIE BOJIOKHA, HMX CTPOEHHME, CBOMCTBA. [IpakTmyeckoe HCIOJIB30BaHHE
BOJIOKOH. CHHTETHYECKUE TUICHKU: M30JISALMS U1 IPOBOJOB, MEMOpaHbI JIJIsl OPECHEHUs BOJIbI, 3alUTHBIE
IUIGHKA JUIsI aBTOMOOWJIEW, IJIacThIpH, XHMPYPrudyeckue TMOBs3KH. HOBble TEXHOJOTMM JajdbHEUIIEero
COBEpLICHCTBOBAHNUS MOJUMEPHBIX MAaTEPUAIIOB.
Posnb oprannueckoil XMMUHU B peIIeHUH MPo0JieM 3HepreTuyeckoi 6€30MacHOCTH, B pa3BUTHH MEAULIMHBL,
CO3/1aHUU HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOYHMKOB 3HEPTUHU (AJIbTEPHATUBHBIE HICTOYHUKHU SHEPTUN).
Paspnean S. Kunernyeckue u TepMOANHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKUX peakuui
Tema 5.1. OcHOBHOe coiep:KkaHue JIP 1-8
Kunernyeckue TeopeTnueckoe o0yueHue MP 1-9
SAKOHOMEPHOCTH |y yy iaeckue peakiuu. Krnaccudukanus XUMHUYECKHX peakiuii: 1mo (a30BoMy cocTaBy (FOMOIEHHbBIE U P 1-12
fpoTekatiA reTeporeHHbIE), 0 UCTIOIb30BAHUIO KaTaIu3aTopa (KaTaTUTUYECKHE U HEKATaTUTUYECKUE).
XHMqufKHX CKOpoCTh peakLuH, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PAKTOPOB: MPHUPOJbLI PEArHPYIOUIMX BEIIECTB,
peakim KOHIIGHTPALlMM pPEearupyroumx BeIlecTB, Temreparypsl (npaBwio Baut-T'odda), mmomanu peakunoHHOi
IIOBEPXHOCTH, HAIMYMS KaTanu3aropa. Posib kataau3atopoB B IPUPOJE U POMBIILIIEHHOM IIPOU3BOJICTBE.
OHeprusi akTUBallMM. AKTUBHPOBaHHBIN Komiulekc. Karammsatopel u karanu3. Posb karaaum3aTopoB B
IIPUPOJIE ¥ POMBIIIEHHOM IIPOU3BOJICTBE.
Tema 5.2. OcHoOBHOe coep:KkaHue
Tepmonnnamuueck | MpakTuueckast padora Nell JIP 1-8
ue MP 1-9

Knaccugukanus XuMHYECKUX peakiyii: mo TermioBomy 3ddekry (3x30TepMHyYecKie, SHI0TEPMUIECKHE), TIO




3aKOHOMEPHOCTH  (0OpaTtuMocTH (0OpaTumbie 1 HeoOpaTuMbIe). TemnoBsie 3pPexTsl XUMUUECKHX peakiuil. TepMoxuMudeckue ImP 1- 12
MPOTEKaHUs ypaBHeHUA. OOpaTUMOCTh peakiuii. XMMUYEeCKOe PaBHOBECHE M €ro CMEIIEeHUE MOl ACUCTBUEM Pa3IuYHBIX
XAMHAYECKHX (bakTopoB (KOHIIGHTpAIMsl PEarcHTOB WM IMPOJIYKTOB PEaKIUH, JABICHUE, TeMIlepaTypa) IUisl CO3JaHUs
peaKIIHiA. ONTUMAJIBHBIX YCIIOBUN MPOTEKAHUS XUMUIECKUX TPOIECCOB.
PaBHOBecue [Tonsitne 00 >HTANBNMK W HTponuu. DHeprus [ md6ca. 3akon ['ecca u ciaeacTBus u3 Hero. Poib cMemeHus
XHMHYICCKHX pPaBHOBECHS B TEXHOJIOTUYECKUX MPOLIECCaXx.
peakuii [Tpunnun Jle [laTense. Bausaue paznuaabix GakTOPOB HA M3MEHEHHUE PAaBHOBECHSI XUMHUUYECKUX PEAKIIHMA.
3aKoH JEHCTBYIOLIMX MAacC U KOHCTAaHTa XMMHUYECKOTO paBHOBecHs. PacueThl paBHOBECHBIX KOHILIEHTpPALUN
pearvpymouux BeIecTB U MPOAYKTOB peakiuii. Pacuets! TemnoBoro a¢dexra peakium.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJIaHUN HA puMeHeHue npuHiuna Jle-Ilarenbe mis HaxoXAEHUA
HAIPABJICHUSI CMEIICHHUS PAaBHOBECHS XMMHUYECKON peakinu W aHaiau3 (aKTOpoB, BIUSIONIMX HA CMEIICHHE
XUMHUYECKOTO PaBHOBECHUS.
JlaGopaTtopnas padora Ned
JlaGopaTtopHnast pabota «M3yueHne BIUSHUAS pa3IUYHBIX (DAKTOPOB HA CMEIICHUE XUMHUYECKOTO PABHOBECHS.
UccnenoBanue BIUSAHUS U3MEHEHUS! KOHIICHTPALIMK BEUIECTB, PEAKIIMK CPEIbl U TEMIIEPATyphl HA CMEIEHUE
XUMHUYECKOTO paBHOBecHs. CpaBHEHHE TIOJYYCHHBIX PE3YJIBTATOB C TECOPETUUYECKH MPOTHO3ZUPYEMBIMU Ha
ocHoBe npuHnuna Jle [larensbe.
Paznea 6. JlucnepcHbie CHCTEMBbI
Tema 6.1. OcHoBHOe conepxxaHue JIP 1-8
Jucnepcusie TeopeTnueckoe oGyuenne MP 1-9
CUCTEMBI U ImP 1- 12

(dakTopbl UX
YCTONYMBOCTH

Hucnepcusie cucteMbl. Kosmonaneie cuctembsl. UCTHHHBIE paCTBOPBI.

PactBopenne kak ¢usmko-xumudeckuii mpomecc. PactBopel. CrocoObl TPHUTOTOBJICHHSI PaCTBOPOB.
PactBopuMocTb. MaccoBasi 1oy pacTBOpeHHOTO BemlecTBa. [IpenenbHo momycTHMble KOHIICHTPAIMU U UX
UCIIOJTb30BAaHUE B OLIEHKE YKOJIOTMUECKOI 0€30MacHOCTH.

Knaccudukanus aucrnepcHbIx cucteM Mo cocTaBy. CTpoeHue u (akToOpbl YCTOWYMBOCTH JUCTIEPCHBIX
cucreM. PacriozHaBaHWe HWCTUHHBIX PACTBOPOB, KOJUIOMIHBIX PAcCTBOPOB M TPYOOJUCIEPCHBIX CHCTEM.
Crpoenne wmmiemnbl. PaccenmBanme cBeTa mNpU TPOXOXKICHUHM CBETOBOIO ITydKa Yepe3 ONTHYECKHU
HEOTHOPOAHYIO cpeny (3 dexra Tunmans).

IIpakTyeckas padora Nel2

Pemenue 3a1a4 Ha MIPUTOTOBJIEHUE PACTBOPOB.
Pemenne mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JaHUN HAa JUCIEPCHBIE CHCTEMBI, UCIOJIb3yeMble B




OBITOBOM | HpOHBBOI{CTBCHHOﬁ ACATCIIbHOCTH 4YCJIOBCKA, C MO3HUINN AKOJIOTHYSCKOM 0e30IMacHOCTH
MOCIIEACTBUN U I'paMOTHBIX peIJ_IeHI/Iﬁ HpO6J’I€M, CBSI3aHHBIX C XUMMEH.

Tema 6.2. OcHoBHoOe coaep:kaHue 2 JIP 1-8
HMcenenosanue JlabopaTopnasi padora Ne5 2 MP 1-9
CBOICTB ImP 1- 12
JIACTIEPCHBIX [IpuroroBneHue pacTBOPOB 3aJaHHON (MOJSPHOM) KOHIEHTpAIMU (C TMPaKTUKO-OPUEHTHPOBAHHBIMHU
CHCTEM JIJIS UX BOIIPOCAMH ), OTIPEICTICHUE CPEIbI BOJHBIX PaCTBOPOB. )
unentudukamuu  ([IpuroroBnenre M u3ydeHHe CBOWCTB JUCIEPCHBIX CHCTEM pPAasHbIX BHUAOB: CYCIIEH3HH, OSMYJIbCHH,

KOJUIOUJHOTO pactBopa. CpaBHEHHE CBOWCTB MCTUHHBIX U KOJUIOMJIHBIX PacTBOPOB, BBISIBJIEHUE OCHOBHBIX

Pa3IMYHA MEXTy HUMU.
Paznen 7. KauecTBeHHBbIe peaklIuu 00HAPYKEHUSI HEOPTAHUYECKNX U OPraHUYeCKUX BellecTB 4
Tema 7.1. OcHOBHOe coiep:KkaHue 2 JIP 1-8
OO6napysxenue IpakTuueckas padora Nel3 2 MP 1-9
HCOPraHUYCCKUX | KayecTBEHHbIE XUMUYECKHE PEAKLIUU, XapaKTEPHbIE ISl OOHAPYKEHUSI HEOPTaHUUYECKUX BEIIECTB (KATHOHOB [P 1- 12
KaTHOHOB 1 u annoHoB). CocTaBJIeHHE YpaBHEHUH peakiuii 0OHapykeHus: kKaTuoHoB [-VI rpynm v aHMOHOB, B T.4. B 5
AHMOHOB MOJICKYJISIPHOM ¥ MOHHOH (hopMax.

Peaxiuu oOHapyXeHHSI HEOPTraHUYECKUX BEIIECTB B PEATbHBIX O0BEKTAX OKPYIKAIOIIEH CPEIbI.
Tema 7.2. OcHoBHoOe coaepkanue 2 JIP 1-8
OGnapysxeHune IpakTnyeckas padora Neld 2 MP 1-9
OPraHUYECKHUX IP 1- 12
BEILIECTB
OTHIEBHBIX KadecTBeHHBIC XUMHUYECKHUE PEAKIIMH, XapaKTEPHBIC 11 OOHAPYKEHUSI OTACIBHBIX KJIACCOB OPraHUYECKUX
KIIACCOB ¢ COCMHEHMI: (PEHOIOB, ab/IETHIOB, KpaxMaa, YKCYCHOM KUCIOThI, aMUHOKHUCIIOT U JP. )
T — Jenarypanus OeIKOB Mpu Hal“peBaHI/IUI/I, LBETHBIE PEaKIUu OETKOB.
S CocraBieHre KaueCTBEHHBIX pEeaKIui 0OHAPYKEHHSI OPraHUYECKUX COCIMHEHUN OTACIIbHBIX KIacCOB.
peakuuii

IIpodeccnonaIbLHO-0PHEHTUPOBAHHOE COAEPKAHUE 42

Pa3nen 8. Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJIOBeKAa 2 JIP 1-8
TeMma 8.1. OcHoBHOe coJep:KaHue 2 MP 1-9
Xumust B ObiTy U |[IpakTHYecKkas padora NelS 2 TP 1- 12




IMPOU3BOACTB €HHOM
JACATCIIbHOCTH
YCJIOBCKAa

DKkosorudeckasi 0e30MacHOCTh MOCIEACTBUN OBITOBOW U MPOM3BOACTBEHHOH 1€ATEIHLHOCTH YeIOBEKa,
CBSI3aHHAS C TIepepabOTKOM BEIIECTB; TOUCK M aHATN3 XUMUYECKOW NH()OPMAIIUY U3 PA3TMYHBIX UCTOYHUKOB
(Hay4Has U yueOHO-Hay4YHas JIUTEPATypa, CPEICTBA MACCOBOM MH(pOpMAINK, ceTh HTepHET U IpyrHe).
Keiice (¢ yuerom Oyaymiei npodeccuoHaIbHON NeATeILHOCTH) Ha aHaIu3 UHPOPMAIIMH O
MIPOM3BOJICTBEHHOH NIEATETHHOCTH YEJIOBEKA, CBA3aHHOW C IepepaboTKON U IMOJTyYeHHEM BEIIECTB, a TAKXKE C
HKOJIOTMYECKOI 0€30MacHOCTHIO.

Pasznen 9.1. UccnenoBanue M XMMHYECKHI aHAIU3 00bEKTOB OMOC(epbI 22
Tema 9.1.1. OcHoBHOe coJep:xaHue 4 JIP 1-8
OcHoBbI JlabopaTopnas paéora Ne6 2 MP 1-9
1n1abopaTopHoit Jlaboparopnas paboTta «OcHOBBI Ta0OpaTOPHOI MpakTUKKWY». JlabopaTopHas mocya 1 XUMHYECKHE [P 1- 12
IIPaKTUKH B peaktuBbl. OcHOBHBIE TabopaTopHbIe onepanuu. Jlaboparopuoe obopynoBanue. TexHuka 0€30MacCHOCTU U 2
npoQecCHOHAIBHEI |pauia paGoThI (OBEACHHS) B Ta00PATOPHHL.
X J1200paTopuAX  [[IpakTnueckas padora Nel6 2

BrInoTHEHNE TUTTOBBIX PAcYETOB MO TEMATHKE YKCIIEPUMEHTA (BBIXOJI MPOAYKTA PEAKIIUH, Macca HAaBECKH,

00BEM PACTBOPHUTEIIA).

O06paboTKa JaHHBIX, AaHAIN3 U OLIEHKA MX JIOCTOBEPHOCTH (BBIYMCIICHUE CPETHETO 3HAUYCHHS )

AKCIIEPUMEHTATBHBIX TAHHBIX, IIOTPEITHOCTH ).

[IpencraBicHe pe3yIbTaTOB SKCIIEPUMEHTA B PA3TUIHON Popme (Tadimia, rpaduk, OTYET, JOKIIA,

MIPE3CHTAIINSA).
Tema 9.1.2. OcHoBHOeE conepxxaHue 6 JIP 1-8
Xumudeckui TeopeTnueckoe odydeHne 4 MP 1-9
aHau3 npood BObI Knaccudukamus npod BoJbI O BULY U HA3HAYEHUIO, HCXO/S U3 €6 XUMHYECKOTO COCTABA. 1P 1- 12

OpraHonenTHyecKkue CBOMCTBA (3amax, Mpo3pavyHOCThb, IIBETHOCTh, MyTHOCTb) BO/bI. KUCIOTHOCTE 1 )

IETIOYHOCTH BOABL. pH cpebl u MeTo bl ee onpeeneHus. JKeCTKOCTh BOBI U METOIBI €€ OTIPEIeIICHUSI.

CyImHOCTh METO/Ia TUTPOBAHUSI.

Bunel sxecTkoCTH BOABI (BpeMEHHAs U MOCTOsIHHAS ). JKECTKOCTh BOABI KaK MPUYKMHA BBINAICHUS OCAIKOB WU )

O6pa3OBaHI/IH COHGOTHOX(@HHﬁ, UMCIOIIINX MECTO B 6LITy H Ha ITPpOU3BOACTBC.




CocTaB coseif, BEI3BIBAIOIINX KECTKOCTh BOJBI. XUMHUYECKUE TPOIECCH, YCTPAHSIONINE KECTKOCTh BOJIBI.
VYpaBHEHHS] XUMHUYECKHUX PEAKIIHH, UILTIOCTPUPYIOIINX MPOIECCHI, TPOUCXOASIINE IPU YCTPAaHEHUH
JKECTKOCTH. Y CTPAaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH U XMMHUYECKUMU criocobamu. CriocoOsI
YCTpaHEHUS TIOCTOSIHHOM KECTKOCTH.

JlabopaTopnasi paGora Ne7

HccnenoBanne XUMHYECKOTO COCTaBa MpOO BOJIBI.

«OuucTka BOAbI OT 3arpSA3HECHUIN.

Hcnons3oBanne MeTO0B (GUIBLTPOBAHMS M aJICOPOIIMH JIJIS1 OT/ICTICHUS 3arps3HEHHUH B UCCIIEIyeMO# mpooe
BOJBI. BIOOp METO/1a OYMCTKHU B 3aBUCUMOCTH OT BHj1a 3arpsi3HeHus. CpaBHeHHE 3()(HEKTUBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKH BOJIBI B Pa3HBIX YCIOBHIX (B JIa0OpaTOPUH, B TOMAIIIHUX U MOJIEBBIX
YCIIOBUSIX).

«Omnpenenenue pH BoabI U €€ KUCITOTHOCTIY.

Omnpenenenue pH cpenbl ¢ TOMOIBI0 YHUBEPCATBLHOTO HHANKATOpa. Mcrionb30BaHUe TUTPOBAHUS AJIs
onpeneneHus: KUCIoTHOCTH. Onpesiesienre 00IIe KUCIOTHOCTH BOBI, pacueT CBOOOTHON KUCIOTHOCTH.
Omnpenenenue od1ieit u cBoboaHOH menoyHoctu. CocTaBleHre ypaBHEHUH peakluid, MPOTEKAIOUINX MPH
OTIpeIeIICHNH KUCIOTHOCTH/ MEIOYHOCTH MPOO BOJBI. Y CTAHOBIIGHHUE CITOCOOOB HCIIOIh30BaHUS
UCCJIETOBAaHHBIX MPOO BOJBI B )KU3HEIEATEIHLHOCTH UY€JI0BEKa, Ha OCHOBE TIOJMYUYEHHBIX JTAHHBIX O COCTABE.
«OrmpeeneHne )KeCTKOCTH BOJBI U CIIOCOOBI €€ YCTPAaHEHHUSIY.

Crioco0bl ycTpaHeHHs BCEX BUOB KECTKOCTH B 3aBUCIMOCTH OT COCTaBa CoJiel kecTKOCTH. Pemenue
AKCIIEPUMEHTAJILHOM 3a/1a4 Ha BBISIBJICHUE BPEMEHHOM M MOCTOSHHOM KeCTKOCTH BOJbI. OIleHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB )KECTKOCTH B JIOMAIITHUX YCIIOBHUSX.

Tema 9.1.3.
XUMHAYEeCKUHN
KOHTpPOJIb KaueCTBa
MIPOJIYKTOB
IMUTaHUS

OcHoBHOe coaep:kaHne

Teopernueckoe o0yueHue

KadecTBeHHBIN XUMUYECKHI COCTAB MPOAYKTOB NMUTaHus. BemecTa, GpanbCuUIUPYIONTHE TPOTYKTHI
IMUTaHWUA, U BEIICCTBA, 3arpA3HAIOIINC ITPOAYKTHI ITUTAHUS. Onpe)leneHI/Ie 3arpA3HAOINX XUMUYCCKUX
BEIIECTB B NMPOJIYKTaX MUTAHUS, ONPEeIe]IeHHE BELIECTB, HE 3asBJIEHHBIX B COCTABE MPOAYKTOB MTUTAHMUS.

IIpakTnyeckas padora Nel7

Opranudeckre ¥ HEOpraHWYEeCKHe BEIIeCTBa, BXOAIINE B COCTaB MPOAYKTOB uTaHus. OnpeneneHne
coctaBa OJII0]] Ha CO/IEpP)KaHNE MAKPO U MUKPOIJIEMEHTOB. V3yueHne npeaoKeHHbIX IpernoaBaTeaeM Ot/
Ha MpeIMeT XUMUYECKOT0 COCTaBa, ONpeIeIeHUe 10T OT CyTOYHOM HOPMBI MaKpO M MUKPOJIEMEHTOB B
YKa3aHHOM OJitofe.

JIP 1-8
MP 1-9
ITP 1- 12




Pemienue MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4 110 KYHHHapHOﬁ TCMATUKEC PA3JIMIHBIX THUIIOB.

Tema 9.1.4.
XUMHUYECKUI
aHanu3 npood
MOYBBI

OcHoBHOe coaep:kaHne

Teopernueckoe o0y4eHue

Knaccudukanus noys 1o BUAY U Ha3HAYEHUIO, UCXO/IA U3 XMMHUYECKOro cocTtaBa. aentuduxarys mpoObl
IIOYBBI 110 €€ XUMHYECKOMY COCTaBY, OIIMCAHUE BO3MOKHOCTEH €€ IPUMEHEHUS.

TpebGoBaHus K Ka4eCTBY MOYBBI pa3IMYHOTO HazHaueHus. Onucanre 0coOeHHOCTEH UCTOIb30BaHUS T0YB B
3aBHCHMOCTH OT THIIOB, CIIOCOOBI YTY4IIICHHs Ka4yeCTBa MOYB B 3aBUCUMOCTH OT Ha3HAYCHUSI.

O6nactu UCIIONB30BAHMSI OPTAHUYECKUX YAOOPEHHIA B 3aBUCUMOCTH OT Ka4eCTBEHHOTo cocTaBa. Onucanue
OpraHNyYecKuX y1oOpeHni 1 X MPUMEHEHHE B 3aBUCIMOCTH OT COCTaBa IOYBHI U €€ pa3HOBUHOCTH.

JlabopaTopHasi paGora Ne8

HccnenoBanre XUMHUYECKOTO COCTaBa MPOO TOYBHI.

«ObHapyxeHrne HEOPTraHUIECKUX TIPUMECEH B TIPOOax».

HpI/IFOTOBHCHI/Ie HpO6I)I IIOYBBI AJIs1 UCCIICJOBAHUS KI/ICJIOTHOCTI/I/HICJIO‘-IHOCTI/I, HCOPTraHNYCCKUX
3arpsisHeHni. OOHapy)KEHHUE XJIOPUI- U CYIb(aT-nOHOB B ITpoOe mouBbl. CocTaBlIeHUE YPaBHEHUN PeaKIIUi
oOHapyxeHus. CpaBHEHUE MOTYYCHHBIX ITOKa3aTeIeii ¢ HOPMAaTUBHBIMU (CIIPABOYHBIMU) 3HAYCHUSIMH.
«Onpenenenue pH BoAHON BBITSYKKU MOYBHI, €€ KUCIOTHOCTH U HIETOYHOCTH.

HccnenoBanue BOJHBIX BRITSXKEK 00pa3I[0B TOTOBBIX MOYBEHHBIX CMecel (IS pa3HBIX TUTIOB PACTCHHUIA).
Onpe;[eneHHe pH IMOYBLI C UCITOJIB30BAHUEM UHANKATOPOB. OHCHKa TUIIOB MOYB B MMPEACTABIICHHBIX
oOpa3nax (CHIbHOKHUCHAs, KHCTasi, cTabOKKcIas, HeUTpaibHasi, [IeT0uHas).

JIP 1-8
MP 1-9
ITP 1- 12

Tema 9.1.5.
Uccnenosanue
00BCKTOB
ouochepsl

OcHoOBHOe coep:KkaHue

TeopeTnyeckoe o0yueHue

Y4ebHO-HcCIe10BaTeNbCKUN IPOEKT B 001aCTH Hcciae10BaHus 00beKTOB Onocdepsl. O030p TeM yuebHo-
HCCIIE/IOBATENHCKUX IIPOSKTOB. AJITOPUTM BBINIOJHEHUS ITpoekTa. OrnpeaeneHne npoodieMbl HCCIeOBaHNUS.
Mertopl orcka, aHanu3a 1 00paboTKu HHPOPMALIUU O IPOEKTE B PA3INYHBIX HCTOUHUKAX.

JlabopaTopnasi padora Ne9

HccnenoBanue npeiokeHHOro 00beKTa Ha KUCIOTHOCTb, IET0YHOCTh, XUMUYECKUN COCTaB (3arpsi3HUTEINH,
Makpo- U MHKpodneMeHThl). OOpaboTka pe3ynbTaToB HccieaoBaHus. OIleHKa KadyecTBa HCCIIETyeMOro
00BEeKTa, UCXO/IS U3 PE3YJIbTATOB XUMUYECKOTO aHAIH3a.

JIP 1-8
MP 1-9
ITP 1- 12

Paznen 9.2. UcciienoBanue 1 XUMHYECKHH aHAJIN3 00bEKTOB TeXHOChepbI

36




Tema 9.2.1.
XHUMHUYECKUI
aHaJIu3
TEXHUYECKHH BOJIBI

OcHoBHOE€ coaecpkaHue

Teopernueckoe o0yueHue

Hasnauenue texHuueckoit Boabl. TpeOoBaHUS K TEXHUYESCKOM BOJIE 11O TPYIINaM MOTPeOIeHUS.

KayecTBO TeXHMUECKOW BOABI Pa3HBIX BUJIOB. XUMHUYECKUN aHAJIM3 U TPOU3BOJICTBEHHBI KOHTPOJIb COCTaBa
TeXHU4YeCcKOH BOoAbl. CyIITHOCTh METO/Ia TUTPOBAHMSL.

AHanmM3 TEXHUYECKON BOJBI HA JKECTKOCTh M JpYyrue MokazaTenau. KHCIOTHOCTh W IIETOYHOCTH BOJIBI.
Omnpenenenue oO1Ieit 1 CBOOOAHON IMIETOYHOCTH (KHCIOTHOCTH) METOJIOM TUTpoBaHus. pH cpeasr u MeTo bl
ee onpezeneHus. JKeCTKOCTh BOJBI U METO/IBI €€ OTPEICIICHHUS.

IIpakTuyeckas padora Nel8

CriocoObl BBIpa)K€HHsI KOHIIEHTPALlMM PAcTBOPOB: MaccoBas JI0JII PACTBOPEHHOTO BEIIECTBA, MOJISIpHAs U
MOJIsUIbHAs! KOHLEHTpauuu. Tutp pactBopa. Pelienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM
HAa pacyeT KOHILEHTPalWW 3arpsA3HSIONIMX BEUIECTB M HX CpPAaBHEHUE C TMPEAENBHO JIOMYCTUMBIMH
koHueHntpauusamu (I11K).

JIP 1-8
MP 1-9
ITP 1- 12

Tema 9.2.2.
XUMHUYECKUN
aHaJiu3 BO3/lyxa

OcHOBHOe coep:kaHue

Teopernueckoe o0yueHue

XuMHUeCcKuil coctaB aTMOoc(hepHOro BO3[yXa, Bo3ayxa pabodeil 30HB. Bpemnple BemecTBa M MPUMECH B
BO3/yX€ JKUJIBIX TIOMEIICHU, B BO3yxe paboueii 30Hbl. HopMaTuBHbBIE TOKYMEHTHI.

HOCJ’ICI[CTBI/IH BOSHeﬁCTBHﬂ BBICOKOH KOHLOCHTpAanuMn YrJICKUCJIOro Tra3a Ha OpraHu3M 4YcCJIOBCKaA.
MCpOHpI/IHTI/IH M0 CHUKCHUIO YPOBHSA 3arpA3HCHHOCTHU BO3yXa PICCJ'IGI[yGMOfI KOMHAaTHI.

IMpakTnueckas padora Nel9

['uruennyeckas OlieHKa CTENEHU 3arpsi3HEHUS BO3AyXa IOMEIIEHNS Ha OCHOBE COITOCTABIICHUS
KOHIEHTPALUU JUOKCHA YIIIepoa ¢ COOTBETCTBYIOIIMM F'MTMEHUYECKUM HOPMATHBOM.

Pemenne npakTHKO-OPHUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HAa pacueT KOJIMYEeCTBa BEIeCTBa,
KOHIIEHTpalui BpeIHbIX TpUMecel B aTMOC(epHOM BO3/IyXe U BO3AyX€E MOMEIICHHUH. .

JlabopaTopnast pabora Nel(

«Ornpenenenne cofepKaHus YIJIEKUCIIOTo ra3a B BO3AYyXe IOMEIIEHUs dKcIpecc-MeToaoM». MccnenoBanue
npo0 Bozayxa pabodeit 30HBL OrmnpeneneHUE CONEPIKAHUS YIIICKHCIOTO Ta3a B BO3AyXE IMOMEIICHUS
AKCIIPECC-METO/IOM.

JIP 1-8
MP 1-9
ITP 1- 12

Tema 9.2.3.

OcHoBHOE coaepkaHue

JIP 1-8




XUMHUYECKUI Teopernueckoe o0yuenue 2 MP 1-9
aHajm3 mpoo Knaccudukanus maTepuagoB, UCIOIB3YEMBIX B CTPOUTEIHLHO-PECTABPALIMOHHON AESITEILHOCTH IO COCTABY, 1P 1- 12
MaTepHaJoB MX Ha3HAYCHUE U NpUMEeHEeHUEe. XUMUYECKUI aHallu3 MaTepUalioB CTPOUTEIbHO-PECTABPALIMOHHOMN
CTPOUTEJIBHO- JEeSTeIbHOCTH U Tn3aiiHa. XUMHUECKUH COCTaB MUTMEHTOB, KPacUTeNeH, BOKYIIMX cMeceil, 0COOEHHOCTH UX 2
pECTaBpalMOHHON |CBOWCTB U IPUMEHEHHUS B IPO(eCcCHOHAIBHON e TeIbHOCTH. BelecTBa, UCII0/Ib3yeMbIe B KAUeCTBE
ACATCIIBHOCTH 1 MIATMEHTOB U CBA3YIOIIMX Marepuanos. Mcropuueckas cripaBka. COBpeMEHHbIE MATEPUAJIbL.
nu3aiiHa IIpakTyeckas padora Ne20 2

KauecTBeHHBIN 1 KOJTMYECTBEHHBIN COCTaB MPOO MaTepUaIoB CTPOUTEIbHO-PECTABPALIMOHHON AESITEIbHOCTH

n nausaitHa. Knaccudukanus Kpacok MO yKPBIBUCTOCTH, MPO3PAYHOCTH B 3aBUCUMOCTU OT HCIOJIb3YEMBIX )

IIMTMEHTOB M CBA3YOINMX BemecTB. OmpeneneHne coctaBa KpacoK Ha COAECpKAHME MUKPO U

Makpod3JeMEHTOB. PelieHre NpPaKTUKO-OPUECHTHPOBAHHBIX 33JaHUA [0 XUMHUYECKOMY aHaiu3y mpod

MaTEpUajIOB CTPOUTENBHO-PECTABPALIMOHHOM NEATENBHOCTH U JU3aliHa.
Tema 9.2.4. OcHOBHOe coep:kaHue 2 JIP 1-8
Hccnenosanue Teopernueckoe o0yueHue 2 MP 1-9
00LeKTOR Y4eOHO-HCCIIeIOBATEICKHII MMPOCKT B 00JIACTH MCCIIEAOBaHUS 00BEKTOB TeXHOChepsl. O030p TeM ydeOHO- P 1-12
TEXHOC(hEPEI MCCIIEIOBATENCKUX TMPOEKTOB. AJNITOPUTM BBINOMHEHHS TpoekTa. OmnpeneneHue mpodaeMbl UCCIIeI0BaHUS. 2

MeTo/bl oKcka, aHaau3a 1 00paboTku HHPOPMALIMK O IPOEKTE B PA3IUYHBIX HCTOUYHUKAX.
CamocrosiTesibHass padoTa 71
IIpome:xxyTouHasi aTTecTalus 1O JUCHHUIIMHE (IK3AMEH)
Bcero 213




3. YciaoBus peaju3alui NporpaMmMbl 001eo00pa3oBaTe/IbHOM JUCHUIIINHbI

3.1. TpebGoBanusi K MUHMMAJBLHOMY MAaTEPUATBHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Jlst peanu3anuy MPOTpaMMBbl TUCIUIUIMHBI JOJHKHBI OBITH MPETYyCMOTPEHBI
CJIEIYIOIIUE CTICIIMATIbHBIC TOMEIICHUS: YUCOHBI KaOMHET XUMUU U/WIH y4eOHOM
XUMHUUYECKOH J1abopaTopum.

D¢ddexTuBHOCTD mpernogaBaHus Kypca XHMHS 3aBUCUT OT HaJIHYUSA
COOTBETCTBYIOILIETO MAaTEPUAIbHO-TEXHUUYECKOTO OCHAIEHUA. DTO OOBSICHSAETCS
OCOOEHHOCTSIMM Kypca, B TIEPBYI0 oOuYepellb €ro MHOTronpopuiIbHOCTHIO U
MPAKTUYECKON HAIIPABJICHHOCTHIO.

B cocraB y4eOHO-METOAMYECKOTO ¥  MaTePHAIbHO-TEXHHUYECKOTO
oOecrieueHust MPorpaMMBbl Y4eOHOTO npeaMeTa XUMUsS BXOJISIT:

Jlabopatopus xumuu Nel6

- pabouee MecTo MpernoaaBaTes;

- pabouune Mecta 00yqaroIInXxcs;

- CYIIMJIbHBIN MIKaQ;

- TUCTUILIATOD;

- BJIEKTPOJIU3EP;

- TaOJIUIIBI;

- CXEMBl;

- TJIAKaTBhI;

- MOJIEJTH CTPOCHUS OPraHMYECKUX U HEOPTaHUYECKUX BEIIECTB;

- UHCTPYKIIMOHHBIC KapTHhI;

- HA0OpBI PEAKTHUBOB,;

- BOJsIHasA OaHs;

- BEChI aHAJTUTUICCKUC;

- Beinpssmutens BCII;

- KHHOTIPOEKTOD;

- My(enbHas 1eusb;

- IOPTPETHI YYEHBIX — XUMUKOB;

- CTEH/IBI:

XUMHUYECKHE 3HAKU; TabIUIla paCTBOPUMBIX COJIEH;

pAI aKTHBHBIX METAJIJIOB; JJAOOPATOPHBIN CHHTE3 aMMHMaka, ammapaTta Kwura;
peakius cpefipl; nepuoandeckas cucrema anemeHTo .M. Menneneena;

MoOunbpHBIN npoekImoHHbIN  KomIuiekT: HoyTrOyk Samsung ND-RC710
Mynberumenuiiabiii ipoektop RoverLight DVS 850

DKpaH NepeHOCHON

Omnepanuonnas cuctrema Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP,
Double Commander, FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019



Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

KoMITbIOTepHBIN KJIacC C JIMIICH3WOHHBIM IMPOTPAMMHBIM 00€CIICUeHUEM U
MYJbTUMEIUNHBIM TTpoekTopoM Nel(

- TEXHUYECKHE CPEICTBA O0yUCHUS:

Cucremnbiit 610k (10 mrT.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb
DDR2, HDD 250 Gb, DVD/RW

Monwutop (10 mt.): LG Flatron W1943C

Cucremnsniii 610k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD
250 Gb, DVD/RW

Monwutop: LG Flatron W1943C

[IpuaTep Samsung ML-1640

Ckanep HP Scanjet G2410

AyJZIMO KOJIOHKH

Omnepanuonnas cuctema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: bByxrantepus 8 yueOHas Bepcusi

1C: byxrantepus 8.1 yueOHas Bepcus

1C: byxrantepus 8.2 yueOHast Bepcust

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMIITIAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP,
Double, Commander, FastStone Image Viewer, Freemake Video Converter,
GIMP, Java, K-Lite, Codec Pack, LibreOffice, Medialnfo, Microsoft .NET
Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++,
Paint.NET, Python, Ramus, Revo Uninstaller Free, Stamina, SumatraPDF,
WinDjView

[Tomenienne st caMOCTOSTENbHON paboThl (OMOIMOTEKA, YNTATBHBIA 3aJ C
BBIXOJIOM B ceTh MIHTEpHET)

Cucremnpiii 0sok(6mt.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb
DDR2, HDD 250 Gb, DVD/RW

MownuTop(6 mt.): BENQ E910

Cuctemusbiit 6siok: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2,
HDD 120 Gb, DVD/RW

Monutop: Acer V226HQL

M®V: Canon IR 2520

Cucremnniii 650k: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2,
HDD 120 Gb, DVD/RW

Momnutop: Acer V2003W

Cxkanep Canon CanoScan LIDE 25



Tenesuzop SUPRA 42 nrolima

AyJIrO KOJIOHKH

Onepanuonnas cucrema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner
CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,
Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,
The GIMP,Double Commander.

3.2. Hu¢popmanuoHHoe odecneyeHne peaju3auu NporpaMmmbl

Jlns  peanuzanu  NmporpaMmbl  OUOIMOTEYHBIM (QoHA 00pa3oBaTEIbHOM
OpraHu3alud HUMeeT NeyaTHbIE U DJICKTPOHHBIE 0Opa3oBaTelIbHBIE W
WH(POpPMAIIMOHHBIE  PECypChl, PEKOMEHAyEeMbIE€ i1  HWCIOJb30BAaHUS B
o0Opa3oBaTeIbLHOM MpOoIEcCe.

OcHoBHas nuTeparypa
1. Pymsutuc, I'. E. Xumus. 10 knacc. ba3zoBerit ypoBens: yueOnuk / I'. E.
Pynzutuc, ®. I'. ®enpaman. - 6-¢ uzz. - Mocksa: M3narensctBo "[IpocBemienne",
2022. - 224 c. - ISBN 978-5-09-099536-8. - TekcT: anekTponHsbiid. - URL:
https://znanium.com/catalog/product/1928187
2. T'abpuensu, O. C. Xumus. YrinyOneHHbiit ypoeHb. 10 kinacc: yueOHoe mocooue
/ O. C. I'abpuensh, C. 0. [Tonomapes, U. I'. Octpoymos. - 5-¢ us .,
nepepaboranHoe - Mocksa : U3natensctBo "[lpocsemnienue", 2022. - 368 c. -
ISBN 978-5-09-099544-3. - TekcT : anexktponHsiil. - URL:
https://znanium.com/catalog/product/1928199
3. CyBopoB, A. B. O6mas u Heopranuueckasi xumus. Borpocsl 1 3aaum :
y4eOHoe mocobue I cpeaHero mpodeccuoHaibHOro oopazopanus / A. B.
CyBopos, A. b. Hukonbckuil. - 2-e u3a., ucnp. u gom. - M : FOpaiit, 2022. - 309
c. Pexxum nmoctymna: https://urait.ru/bcode/494152
4. Illa6apos, FO. C. Opraandeckas xumusi: yaeonuk / 10. C. [1labapos. - 5-e u3n.,
ctep. - Cankrt-IletepOypr: Jlans, 2022. — 848 c. - ISBN 978-5-8114-1069-9. —
Tekcr : anekTpoHHbIH // JIaHb: 351eKTpoHHO-O0MOIoTeyHas cuctema. - URL:
https://e.lanbook.com/book/210716.

JlonosiHUTENBHAS TUTEPATYpA

1. Hukutuna, H. I'. AHanuTudeckas XuMusi: Y4eOHUK U IPAKTUKYM JIJIsl CPEJTHETO
npodeccuonanbHoro odbpazosanust / H. I'. Hukuruna, A. I'. bopucos, T. U.
XaxanmHa; nmoa penakmued H. I'. HukutuHo#. -4-e u3z., nepepad. u jmom. - M :
N3narenscTBo FOpaiit, 2022. - 394 c.

2. TI'aBponckasa FO.IO. Komnouanas xumus:yueOHMK U npaktukym s CIIO -
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4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHHS 0011€e00pa30BaTeJIbHOM

AUCHUITIIMHbBI

Pe3yabTarsl 00yueHust

DopMbI U METOABI

OLICHKH
JIN4HOCTHBIE pe3yJIbTAThI: Y CTHBIN/IUCEMEHHBII
JIP 1 I'paxxiaHCKOE BOCIIUTAaHUE OIIpocC
JIP 2 [laTpuoTHueckoe BOCIMTAaHNE becena
JIP 3 JlyXOBHO-HPaBCTBEHHOE BOCIIUTAaHUE YcTHOE coobiieHne
JIP 4 DcTeTnveckoe BOCTIUTAaHUE Joxiabr
JIP 5 ®usnyeckoe BoCIMTaHUE TectupoBanue
JIP 6 TpynoBoe BoctiuTanue Poneas urpa
JIP 7 Dxonorndyeckoe BOCIIUTAHUE [IpesenTanus
JIP 8 IlenHOCTH HAYYHOTO TTO3HAHUS DK3aMeH
MeTtanpeameTHblie pe3yJabTaThl:

Y CTHBIN/TTUCEMEHHBIN

OBJajieHHe YHUBEPCAJTbHBIMHU YUeOHBIMH MO3HABATEIbHBIMH onpoc
AeHCTBUSAMMU: becena
MP 1 6a30Bble JOrHYeCcKHE JeHCTBUS: YcTHOE coobiieHne
MP 2 06a3oBrIe uccienoBaTeIbLCKIE JEUCTBUS: Jokmnaast
MP 3 pabora ¢ uapopmanuei TectupoBanue
OBJ1aiecHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMHU Ponesas nrpa
AelCTBUSIMU: [Ipe3enranus
MP 4 oGmienune [IpoBepounas pabora

MP 5 coBMecTHAs I€ATEIHLHOCTh

OBJ1ajiecHHe YHUBEPCAJIbHBIMYU PeryJITHBHBIMHU ACHCTBUAMM:
MP 6 camoopranu3zanus

MP 7 camOKOHTpOJIb

MP 8 sMo1nMoHaabHBIA UHTEICKT

MP 9 npunsiTHE CeOst M IPYTUX JIIOACH

DK3aMeH

IIpeamMeTHbIe pe3yibTaThl:

I[P 1 chopMupoBaHHOCTh TPEACTABICHUNH: O XHUMHYECKOH
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHUpPA, POJIU XUMUU
B MO3HAaHWM SIBICHUI TPUPOABI, B (POPMUPOBAHUHN MBIIUICHUS U
KyJbTYpbl ~ JMYHOCTH, €€ (YHKIMOHAJIBbHOW I'PaMOTHOCTH,
HEOOXOIMMOM JIJIsl pEIICHHs MPAKTUYECKUX 33124 U SKOJIOTHYECKU

YV CTHBIA/TUCHbMEHHBIN
onpoc

becena

VcTHOE coolIeHue
Joknaast
TectupoBanue




000CHOBAaHHOTO OTHOUIICHHSI K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

[IP 2 BnageHue cHUCTEMOW XHUMHMUYECKMX 3HAaHMMA, KOTOpas
BKJIFOYAET: OCHOBOITOJIATAIOIINE TOHATUS (XUMUYECKHH SJIEMEHT,
aToOM, DJIIEKTpOHHas 00010YKa aToMma, S-, p-, d-2JTEKTPOHHBIE
opOuTamn aTOMOB, WIOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIICHUSI, XUMHUECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA OOBEM, YTIJIepOIHBIA CKEJeT,
GyHKIMOHANBHASL ~ TpyMNa, paguKkan, HW30Mepus, H30MEpHI,
TOMOJIOTUYECKHUI PsZ, TOMOJIOTH, YTJIEBOJAOPOJBI, KHCIOPOI- H
a30TcoJeprKaIIie COSTUHEHUsI, OMOJIOTMYECKN aKTUBHBIC BEIIECTBA
(yrneBoabl, XUpbI, O€JIKH), MOHOMEp, TMOJUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUs, KpUCTaUIMuecKas
pemieTka,  THUOBI ~ XUMHUYECKUX  peakiuil  (OKHCIUTETHHO-
BOCCTAHOBUTEJbHBIE, K30-U SHIOTEPMUUECKHUE, PEAKIIUA UOHHOIO
obmMmeHa), pactBop, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAS] TUCCOLMALINS, OKHUCIUTEIh, BOCCTAHOBUTEID,
CKOPOCTh XUMHYECKOW PEaKINU, XHMHUIECKOE PAaBHOBECHE), TEOPUHU
U 3aKOHBI (TEOpHUSI XUMUYECKOTO CTPOCHHSI OpPTraHUYECKHX BEIIECCTB
A.M. bytnepoBa, Teopus SIEKTPOJIUTUYECKONW JIHCCOIMAIINH,
nepuognyeckuil 3akoH J[.M. MennaeneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH  S3BIK  XWUMUH,
(bakTOIIOTUYECKHE CBEACHHUS O CBOWMCTBAX, COCTAaBE, MONYYCHUH U
0e30MacHOM HCIOJb30BAaHUM BAKHEHWIINX HEOPraHUYEeCKUX H
OpraHMYECKUX BEHIECTB B OBITY M MPAKTUYECKON AeATeIhbHOCTU
YEJIOBEKa;

I[P 3 chopMHUPOBAaHHOCT, YMEHHUW BBISIBIATH XapaKTEPHBIC
NpPU3HAKK M B3aUMOCBS3b M3YUYCHHBIX T[OHATHN, MPUMEHSTH
COOTBETCTBYIOIIME IOHATHUS IMPU ONUCAHUU CTPOEHUS U CBOMCTB
HEOPTraHWYECKUX U OPraHMYECKUX BEIIECTB U MX IPEBpaICHU;
BBISIBJIATH B3aUMOCBSI3b XUMHUYECKMX 3HAaHUW C TMOHATHUAMH U
MPEICTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

I[P 4 chopMHpOBAaHHOCTH YMEHHH HCIIOJIH30BaTh HAMMEHOBAHUS
XUMUYECKUX COCTUHEHUN MEXIYHAPOJIHOTO COH3a TEOPETUUECKOU
U TOPUKIAJHOW XUMUU W TPUBUAIbHBIE HAa3BaHUS BAKHEUILNX
BEIICCTB (ITWJICH, aleTWJICH, TIMIEPUH, (eHol, (hopMambIaeTu,
YKCYCHasi KHWCJOTa, TJIMLWH, YrapHbId Ta3, YIJEKUCIbIA ras,
aMMMaK, ramieHasi U3BeCTb, HeralieHas U3BeCTb, MUThEBAs COAA U
JIPYTHX), COCTABIATH (OPMYIbl HEOPTAaHUUYECKUX U OPTaHUYECKUX
BEILIECTB, YPABHCHUSI XUMHUYECKUX PEAKIINI, OOBSICHATh UX CMBICT;
MOATBEP)KIATh XapaKTepHbIE XUMUYECKHE CBOMCTBAa BELIECTB
COOTBETCTBYIOIIMMHU OSKCHEPUMEHTAMU M 3alUCIMH ypaBHEHUU
XUMUYECKUX PEAKLUI;

[P 5 c(hOpMHUPOBAHHOCTH YMEHHI YCTaHABJINBATh
NPUHAAJICKHOCTh M3YYEHHBIX HEOPraHWUYECKHMX W OPraHUYECKHX
BEIIIECTB K ONPEIEJICHHBIM KJIaccaM U TPyIIaM COCIUHEHUH,
XapaKTEepPU30BaTh UX COCTAB U BA)KHEHIINE CBOWCTBA; OMPENEIATH
BUJIbI XUMHUUYECKHUX CBsI3ed (KOBaJCHTHAs, HOHHAsI, METAJUTMYECKas,
BOJOPOJHAs), THUIBl KPUCTAIMYECKHX  PEIIETOK  BEIIECTB;
KJIACCU(PHUITMPOBATh XUMUUECKHUE PEAKIUH;

[IP 6 BnajgeHWe OCHOBHBIMHU METOJAMHM HAYYHOTO TO3HAHUS
BEIIECTB W XUMHUYECKHX SBIICHUU (HAOMIOIEHHE, W3MEpEHHUe,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

IIP 7 cdopMUpOBaHHOCTE YMEHWI MPOBOAUTH pacueThl IO

Ponesas urpa
[Ipe3enTanus
IIpoBepounas pabota
OK3aMeH




XUMHYECKUM (OpMynaM M ypaBHEHUSM XHMHUYECKUX PEAKIUil C
UCIIOJIb30BaHUEM  (DU3MUECKUX  BEJIUYMH, XapaKTEpU3YIOLIUX
BEIIECTBA C  KOJIMYECTBEHHOM CTOPOHBI: Macchl, OObema
(HopManbHBIE  YCJOBMSI)  Tra3oB,  KOJMYECTBAa  BEIECTBa;
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHUYECKHE 3HAHUS I TPUHATUS
penieHuit B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEILECTBAMU U UX IPUMEHEHUEM;

I[P 8 cdopMHPOBAaHHOCTH, YMEHUW IUIAHUPOBATH U BBITOJIHATH
XUMHUUYECKHH KCIIEPUMEHT (IIPEBPALLEHUS OPIraHUUYECKUX BEIIECTB
IpU HArpeBaHUU, IMOJIyYEHUE 3TUJIEHA U HM3yYeHHE €ro CBOMCTB,
KAUeCTBEHHbIE pEaKIMK Ha albJerujbl, Kpaxmal, YKCYCHYIO
KHCJIOTY; JAeHaTypalus OelKOB IMpU HarpeBaHUHU, IBETHBIE peaKLUU
0€JIKOB; MPOBOAMTH PEAKIIMM MOHHOTO OOMEHa, ONpEAEIATh Cpeny
BOJHBIX PAacTBOPOB, KAayeCTBEHHbIE peakIUu Ha cyibdart-,
KapOoOHAT- W XJIOpUI-aHHOHBI, HA KATHOH aMMOHHS;, peIIaTh
JKCIIEpUMEHTaJbHbIe  3a7jaud 1o TemaMm  «Mertamiby U
«Hemeramnb») B COOTBETCTBUHM C  MpaBWIAMH  TEXHUKHU
0e30MmacHOCTH NpH OOpallleHnu C BEUIECTBAMH U JIaOOpaTOPHBIM
00OpyJOBaHUEM;  MPEJCTABIATH  Pe3yJIbTaThl  XMMHUYECKOTO
JKcIepUMeHTa B (GopMe 3alKucH YpaBHEHHIl COOTBETCTBYIOIIHX
peakiuii 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;
I[TP 9 chopmupoBaHHOCTH YMEHHS aHAIM3UPOBATH XUMHUYECKYIO
UHPOPMALIMIO, TOIY4aeMyl0 M3 pa3HBIX HCTOUYHUKOB (CPEICTB
MaccoBoi mHpopMaIuu, cetb IHTEpHET U ApyTHe);

I[P 10 cdopmupoBaHHOCTH yMEHHE COOJIOIATh  IpaBHIIA
HKOJIOTHYECKHU IEJIeCO00pPa3HOr0 MOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LENSAX COXPAHEHWS CBOETO 370pOBbI U
OKpY)KaloIlled TNpUPOAHONM  Cpenbl;  yYUTHIBATH  ONACHOCTh
BO3JICHCTBHSI HA JKMBBIE OPraHU3Mbl OINPEICICHHBIX BELIECTB,
MOHMMAas  CMBICI  [OKa3aTelsl  OPEACNbHOM  JOMYCTUMOM
KOHLIEHTpaLUu;

I[P 11 gns oOydarommxcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBBS: CHOPMHUPOBAHHOCTH YMEHUS TNPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHMS BEIECTB M XUMHUYECKUX
SIBJICHUIA;

P 12 JUISS  CIETNBIX W CIIA0OBHIANIMX  OOYJarOIIMXCS:
c(OpPMUPOBAHHOCTh YMEHHS HCMOIb30BaTh Pelbe(HO TOUYCUHYIO
cucremy o6Oo3nauenuii JI. bBpaitng s 3anucM  XUMHUYECKHUX

dbopmy.




