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1. O6mas xapakTepucTUKa pado4eil mporpaMMbl y4eOHOT0 npeaMeTa XuMuUs

1.1. MecTo OMCUMIVIMHBI B  CTPYKTYpe OCHOBHOH  Npo¢ecCHMOHATBbHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI

OO611eo0pazoBaTenbHas TUCHUIIIMHA «XUMUS» SABISETCS 00s13aTEIbHON YacThIO
00111e00pa30BaTeIbHOrO IMKJIa 00pa30BaTEIbHOM MPOTpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnennansHocTH 21.02.19 3emneycTpoicTBo.

1.2. llesiu ¥ IUIAaHMPYeMble Pe3yJbTaThl 0CBOEHUS AUCIUILINHbI
1.2.1. lean u 3agaumn JUCUUIJIMHBI

®opmupoBaHue y O0OydYaIOIIMXCS XUMHUYECKONW COCTABIISIONICH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpA KaK OCHOBBI TMPHUHSTUS PEIICHU B JKU3HCHHBIX W
MIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TIOBEJCHUS B IPUPOTHOM CpEJIE.

3amauyu AUCUMILTHHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XHUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpele, LEJOCTHOM HAay4YHOW KapTHHBI MUDA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh YMEHHUSA TMPOBOJAUTH paCUEThl MO XUMUYECKUM dopmyliaM U
YpPaBHEHUSIM XUMHUUYECKUX PEaKIUil, TUIaHUPOBATh U HUHTEPHPETUPOBATH PE3yJIbTaTh
XUMUYECKUX 3KCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKK MPOBEACHUS XHWMHUYECKHX HKCIEPUMEHTAIbHBIX
UCCJIEIOBAHUM C COOJIIOJICHHEM TpaBUjI 0€30MacHOTO OOpallleHUs C BeleCTBaMHU U
71a060paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUSI aHAJIM3UPOBATh, OIICHUBATH, MMPOBEPATH HA JOCTOBEPHOCTH U
00001aTh HHPOPMALIMIO XUMUUYECKOTO XapaKkTepa U3 Pa3INYHbIX HCTOYHUKOB;

5) chopMupoBath yMEHUSI IPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIbHOCTU U
XUMUYECKUX TPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHMMAHWE 3HAYMMOCTU JOCTH)KCHUN XUMHUYECKOW HAyKU U
TEXHOJIOTUM JJIsl pa3BUTHUS COIIMATIBHON 1 TIPOU3BOICTBEHHOM cep.

1.2.2. Ilnanupyembie pe3yJbTAThI OCBOCHHUS Y4e0OHOI0 NpeaMera

OcBoeHHMe coaepkaHus ydeOHOro mpeamera «XHMHsS»  oOecleunBaeT

JOCTHKEHHUE 00YYaIOIUMHUCS CIIEAYIOIINX JUYHOCTHBIX PE3yIbTaTOB:

JIP1 | I'paxknaHckoe BOCIIUTaHHE:

- c(hOPMHUPOBAHHOCTb TPAXKJAHCKOM TO3UIMM OOy4alomIerocss Kak aKTHUBHOTO H
OTBETCTBEHHOI'0 WIEHA POCCUIICKOr0 O0IECTBa;

- OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBakK€HHE 3aKOHA M
IIPaBOIIOPS KA,

- TPUHATHE TPAJUIUOHHBIX HAIMOHAJIBHBIX, OOIIEYETOBEYECKUX T'YMaHHCTHUYECKUX U
ACMOKPATUYCCKUX HGHHOCTefI;

- TOTOBHOCTh MPOTHBOCTOSTH HAEOJIOTUM HKCTPEMHM3Ma, HaIMOHAINW3Ma, KceHodoouwu,
JUCKPUMHUHAIWHA 110 COMUAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIITMOHAJIbHBIM ITPU3HAKAM,




- TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpecax I'pakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIpPAaBICHUM B 00IIe00pa30BaTEIbHOM OpraHu3allMd M JIETCKO-
IOHOLIECKUX OpraHu3alusix;

- yMEHHUE B3aUMOJCHCTBOBATh C COLMAJIbHBIMM HHCTUTYTAMM B COOTBETCTBUH C HX
(GYHKLIMSAMU M Ha3HAYEHUEM;

- TOTOBHOCTb K T'YMaHUTApHOM ¥ BOJIOHTEPCKOM NEATEIbHOCTH;

JIP 2 | IlaTpHOTHYEeCKOEe BOCIIUTAHHE:
- ¢(hOpMHUPOBAHHOCTh POCCHICKON TPAKIaHCKON MJICHTUYHOCTH, TATPUOTH3MA, YBOKCHUS K
CBOEMY HapoJy, 4yBCTBA OTBETCTBEHHOCTH mepen PoauHo#, ropaoctu 3a cBOM Kpai, CBOKO
Ponuny, cBOH s3bIK M KYJIbTYpY, IPOIUIOE M HACTOSIIEE MHOTNOHAIMOHAIBHOI'O Hapoja
Poccun;
- LICHHOCTHOE OTHOLIEHHME K I'OCYJapCTBEHHBIM CHUMBOJIaM, UCTOPUUYECKOMY U IPUPOJIHOMY
HacleAulo, MaMATHUKAM, TpaauuusM HaponoB Poccum, noctwxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;
- ujeiiHas yOeXIeHHOCTb, TOTOBHOCTH K CIIY’KE€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

JIP3 | JlyxoBHO-HPaBCTBEHHOE BOCIIUTAHHE:
- OCO3HAHME JTYXOBHBIX LIECHHOCTEW POCCUIICKOIO HApO/a;
- ¢(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEACHUS;
- CIIOCOOHOCTDH OILEHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;
- OCO3HaHHE JTUYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOIO OYIYyIIETro;
- OTBETCTBEHHOE OTHOLIEHUE K CBOMM POAUTENSAM U (WJIM) APYTUM UJIEHAM CEMbH, CO3AaHUIO
CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHSTHS LIEHHOCTEW CEMEHHOM >KM3HU B COOTBETCTBHH C
TpaguuusiMu HaponoB Poceuu;

JIP 4 | DcTreTnyeckoe BOCIUTAHHE:
- ACTETHYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs SCTETHUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOLIECTBEHHBIX OTHOLIEHMI;
- CIOCOOHOCTH BOCIPUHUMATh Pa3IMUHbIE BUbI UCKYCCTBA, TPAAUIIMHA  TBOPUYECTBO CBOETO
U APYTUX HApOJ0B, OIIYIIATh SMOLIMOHAIBHOE BO3/CHCTBUE HCKYCCTBA,
- yOeXKJIEHHOCTh B 3HAYUMOCTH JJISl JIMYHOCTU U OOIIECTBA OTEYECTBEHHOT'O U MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUYECTBA;
- TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KayecTBa TBOPUYECKON JTMUHOCTH;

JIPS | ®usudeckoe BOCIIUTAHHUE:
- cpOpMUPOBAHHOCTH 3/IOPOBOTO U OE30MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/I0pPOBBIO;
- [OTpeOHOCTh B (PU3WYECKOM  COBEPLICHCTBOBAHMM,  3aHATUSX  CIIOPTUBHO-
0310POBUTEIBHOMN AESITEIbHOCTHIO;
- aKTUBHOE HEMPUSATHE BPEIHBIX MPUBBIYEK U UHBIX (HOPM MPUUYMHEHHS Bpeaa GU3NIECKOMY
U ICUXUYECKOMY 3JJ0POBBIO;

JIP 6 | TpynoBoe BocnmuTaHme:

- TOTOBHOCTb K TPYly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPY10JII00HE;

- TOTOBHOCTb K AKTUBHOM JIEATEIBHOCTU TEXHOJIOIMYECKOM U COLMAIBHON HAIPABICHHOCTH,

CIIOCOOHOCTh MHUIMUPOBATh, IUIAHUPOBATb M CAMOCTOSITENIbHO BBIMNOJHATH TaKylO

JEeATEIbHOCTD;

- MHTEpeC K pa3audHbIM chepam MpodeccuoHAIbHON NeSTENbHOCTH, YMEHHE COBEpILIATh

OCO3HAHHBIM BbIOOp Oyaymiedl npodeccu M peaar30BHIBATH COOCTBEHHbIE KHU3HEHHBIE

IIJIaHBI,

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO Ha MPOTSHKEHUH BCel
KU3HH;

JIP 7

IKOJOrHUYECKOe BOCIIUTAHUE:




- c(hopMHUPOBAHHOCTh 3KOJOIMUYECKOW KYJNbTYypbl, IOHMMAHHE BIUSHUS COLHUAIBHO-
SKOHOMMUYECKHX IPOLIECCOB HAa COCTOSIHME IPHUPOJHON M COLUAIbHON Cpebl, OCO3HAHHE
I00ATBHOTO XapaKTepa IKOJIOTHIECKUX TPoOIIeM;

- IUIAHAPOBAHUE U OCYLIECCTBICHHME IECHCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHUsA
L[eJIed yCTOMYMBOTrO Pa3BUTHs YEIIOBEYECTBA;

- AKTUBHOE HEIPUATUE ACUCTBUI, IPUHOCAIIUX BPEJ OKPYKAOLIEH Cpele;

- yMEHME  NpPOTHO3MpOBAaTh  HEOJArONpPUATHBIE  HKOJOTMYECKHE  IOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUM, IPEAOTBPALIATh UX;

- pacIIMPEHNE ONBITA AESATEIbHOCTH YKOJIOTHYECKON HAIIPABJICHHOCTH;

JIP 8 | IleHHOCTH HAYYHOI'0 O3HAHMSA:
- c(hopMUPOBAaHHOCTb MMPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd M OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJore KYIbTYP,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTA B IOJIUKYJIBTYPHOM MHUDE;
- COBEPILICHCTBOBAHUE SI3bIKOBOM M YMUTATEIbCKON KYJIBTYPBI KAK CPEICTBA B3aUMOJCUCTBUSA
MEXy JIFOIbMU U IIO3HAHMS MUPA;
- OCO3HAHHUE LEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIBHOCTh MHIMBUYAIbHO U B IPYIIIIE.

OcBocHue COACPKaHUA y‘l€6HOFO nmpcamMcTa «XUMU» o0OecIreynBaeT

JOCTHKCHUC O6y‘IaI-OIHI/IMHCSI ciacayromux MCTAIIpCAMCTHBIX PC3YJIbTATOB:

OBjaaaenue YHUBEPCAJIbHBIMHA y‘-leﬁHl)IMI/I NO3HABATEJbHLIMHU TeHCTBUSIMM:

MP 1

a) bazoevie n02uyecKue 0elucmeus:

- CaMOCTOATEIbHO (QOPMYIMPOBATh W aAKTyaJIM3UpPOBaTh MNpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHHUS JJI CPABHEHUS, KIIACCU(DUKAIINN
1 0000IIIEeHH;

- OTIPECIIATH 1NN AEATEIHHOCTH, 3a/1aBaTh MapaMETPhl U KPUTEPUH UX TOCTHKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IMPOTHUBOPEUYHS B PACCMATPUBAECMBIX SIBJICHUSX;

BHOCUTB KOPPEKTUBBI B JESATEIHHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIIHTATOB IIEJISIM,

- OLIEHMUBATh PUCKH MOCIEACTBUMN AEATENBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH JKM3HEHHBIX MPOOJIeM;

MP 2

0) 6azoevle uccnedosamebcKue 0CUCMEUs:

- BJIaJIeTh HABBIKAMU y4EOHO-UCCIIEIOBATEIBCKON U MPOEKTHOW AEATeIbHOCTH, HaBBIKAMU
paspetnieHus npoodiem;

- CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3INYHBIX METO/I0B IMO3HAHUS;

- OBJQJICHUE BUJAMU JEITEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMS, €r0 MHTEpIIpETAIUH,
npeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3JIMUHBIX yUE€OHBIX CUTYyallUsX, B TOM YHWCJE TMpHU
CO3aHUH YUEOHBIX U COIIMAIbHBIX TPOEKTOB;

- (GOopMHpPOBaHME HAYYHOTO THIA MBIIUICHUS, BJIAJICHHE HAY4YHOW TEPMUHOJIOTHEH,
KJTFOYEBBIMH ITOHATUSIMHA U METOAaMU;

- CTaBUTHh U (POpMYIHpPOBaTH COOCTBEHHBIE 3aJjaud B 0Opa30OBaTENbHON NEATEILHOCTH U
JKU3HEHHBIX CUTYaIIHsIX;

- BBISBISATh NPUYUHHO-CIEJICTBEHHBIE CBSI3M U AaKTyaJIU3UPOBaTh 3a/layy, BbIJIBUTAThH
TUTIOTE3y €€ PEIICHHs, HaXOJAUTh apTyMEHTHI IIJIsl JI0Ka3aTeIhCTBAa CBOUX YTBEP)KICHHM,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

- aHAJIM3UPOBATH MOJTYUYEHHBIE B XOJI€ PEIICHUS 3a7a91 PE3yIbTaThl, KPUTUUECKH OIICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

- 1aBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh TPUOOPETECHHBIN OIBIT;

- pa3pabaThIBaTh TJIAH PEIICHUS TPOOJIEMBI C YIETOM aHaIN3a UMEIOIINXCS MaTepUaTbHBIX
1 HEMaTepHATbHBIX PECYPCOB;




- OCYIIECTBIIATH ICJICHANIPABICHHBII MOUCK IMEpeHOca CPEICTB M CIOCO0OB JEHCTBUS B
po(hecCHOHATLHYIO CPey;

- yMeTh TMEPEHOCUTh 3HAHMSA B TIO3HABATCILHYD M TMPAKTHYECKYIO 00JIacTh
KUBHCACATCIIBHOCTH,

- yMETh HHTEIPUPOBATH 3HAHKS U3 Pa3HBIX MPEIMETHBIX 00J1aCTeH;

- BBIZIBUTI'aTb HOBBIC UACHU, IPCJIaraTb OpUTrnHaJIbHBIC ITOAXO0AblI U PCIICHU A,

- CTaBUTh MTPOOJIEMBI U 33]1a4H, JOMYCKAIONIHE AJIbTCPHATUBHBIC PEIIICHUS,

MP 3 | ¢) paboma c ungpopmayuei:
- BIAACTh HAaBBIKAMU TMOJYYCHUS WH(OpPMAMM U3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBJIATh IOWUCK, aHAJINW3, CUCTEMATHU3AlMI0 W HHTEPIPETALUIO
uH(pOpPMAIIUU PA3UYHBIX BUIOB U (OPM IPEICTABICHUS;
- CO3/1aBaTh TEKCThI B Pa3IMYHBIX (hopMaTax ¢ ydeTOM Ha3HaueHUs HH(GOPMAIUU U LEIeBON
ayJIMTOPUH, BBIOUpPAS ONTHMAIBEHYIO (OPMY MIPEICTABICHUS M BH3yaln3alliu;
- OIICHMBATh JOCTOBEPHOCTh, JIETUTUMHOCTh MH(OPMALIUU, €€ COOTBETCTBUE MPABOBHIM U
MOPAJIbHO-3TUYECKUM HOPMaM;
- HUCIOJIb30BaTh CpPEJACTBA HMH(DOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTHHA B
pelIeHnH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3aIMOHHBIX 3a]la4 C COOIIOJCHHEM
TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MACHOCTH, TUTHUEHBI, PECypcocOepeKeHus,
MPABOBBIX U ATUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 6€30MaCHOCTH;
- BIIAQJCTh HABBIKAMH pACIO3HABAHWS W 3aIIUThl HHQOpMamwu, WHHOPMAIUOHHON
0€30MacHOCTH JTUYHOCTH.
OBi1ajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMH:

MP 4 | a) oowenue:
- OCYIIECTBJIATh KOMMYHHKAIIUU BO BCEX cepax >KU3HHU;
- pacro3HaBaTh HEBEpOATBHBIC CpEICTBA OOIICHHWS, MOHMMATh 3HAYEHHE COIHMAIBHBIX
3HAKOB, PAcIO3HABAThH MPEANOCHUIKH KOHPJIUKTHBIX CUTYallul U CMITYaTh KOH(IIUKTHI;
- BJIAJICTh Pa3IUYHBIMU CTIOCOOAMM OOIIIEHUS U B3aUMOICUCTBUS;
- apryMEHTHPOBAHHO BECTHU JMAJIOT, YMETh CMT4aTh KOH(JIUKTHBIE CUTYaIlUH;
- Pa3BEpPHYTO M JIOTMYHO H3JIaratb CBOIO TOYKY 3PEHHUS C HUCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEJICTB;

MP S | 6) coemecmnasn oesmenbHocnb:
- IOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON ¥ HHIUBUAYATbHON PaOOTHI;
- BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBUH C y4eTOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;
- TPUHUMATh I1I€JIM COBMECTHOW JESITENIbHOCTH, OPTaHU30BBIBAaTH U KOOPJIWHUPOBATH
JIEMCTBUS IO €€ JOCTHUKEHUIO: COCTABJIATH IJIaH JEUCTBHM, paclpenensTh POJId C YUETOM
MHEHUM YYaCTHHUKOB 00CYXIaTh pe3yJabTaThl COBMECTHOM paOOTHI;
- OIICHMBATh KaYECTBO CBOETO BKJIaJla M KaKJOTO y4YaCTHUKA KOMaHBI B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;
- IpeajiaraTh HOBBIE NPOEKTHI, OLEHUBATh MJEU C MO3ULMKU HOBHU3HBI, OPUTHMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
- KOOPAMHHUPOBATh U BBHIMONHATH pabOTy B YCIOBUSX pPEaNbHOT0, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYIIECTBJISITH TO3UTUBHOE CTPATErHMYECKOE IMIOBEJECHUE B paA3JIMYHBIX CHUTYalUsX,
MIPOSIBJISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUITHATHBHBIM.
OBy1aIeHHe YHHBEPCAJIbHbIMH PeryJsiTHBHbIMY JIeHCTBHAMMN:

MP 6 | a) camoopzanuzayusn:

- CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEIBHYIO JIEATEIbHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJa4ll B OOpa30BATEIHHOU MACATEIHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

- CAaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEICHUs MPOOJIEMBbI C YU€TOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOUYTEHU;

- 1aBaTh OIIEHKY HOBBIM CHUTYAIIHsIM;




- PacIIUPATH paMKH y4eOHOTO ITpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHN;

- ZIenaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PEILICHHE;
OLICHUBATH MPUOOPETCHHBIN OMBIT;

- CII0COOCTBOBATH (POPMHUPOBAHUIO M TPOSIBICHUIO ITMPOKON SPYAULIMU B Pa3HBIX 00JacTsAX
3HAHMH, TOCTOSHHO MOBBIIIATH CBOH 00pa30BaTEIbHBIN U KYJIBTYPHBI YPOBECHb;

MP 7

0) camoxoHmponb:

- J1aBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHBBI B JAESATECIBHOCTb, OLICHMBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

- BJIaJICTh HABBIKAMHU TO3HABATENILHON pe(IeKCHH KaK OCO3HAHMS COBEPIIACMbIX JCHCTBHIMA
Y MBICJIIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

- UCTIOJIH30BATh MPUEMBI pe(IICKCUH IS OLICHKH CUTYAIIH, BEIOOpA BEPHOTO PELICHHUS;

- YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX CHIKEHUIO;

MP 8

6) IMOUUOHANbHBLIL UHMETIIEKN, NPEONOIAzZaloWuil ChOPMUPOBAHHOCHIb:

- CaMOCO3HAaHMS, BKJIIOUYAIOIIEr0 CIIOCOOHOCTh MMOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABIICHUSI PA3BUTHUSI COOCTBEHHOUW 3MOIMOHAIBLHOU c(pephl, OBITH YBEPCHHBIM B
ceOe;

- CaMOperyJIMpOBaHUS,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHE  NPHHUMATH
OTBETCTBEHHOCTh 3a CBOC IOBEJCHHE, CIOCOOHOCTh aJalTHPOBATHCS K SMOI[MOHAIbHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;,

- BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHHE K JIOCTHXKCHHIO LM U YCIEeXY,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;

- SMIIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh 3MOIIMOHAILHOE COCTOSHHE IPYTHUX,
VUUTBIBATh €Tr0 MPH OCYHISCTBICHUH KOMMYHHUKAIIUU, CIIOCOOHOCTh K COYYBCTBUIO H
COIEPESIKUBAHHMIO;

- COIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JAPYTUMHU
JIHOJIbMH, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC M pa3peiiaTh KOHQIUKTHI,

MP 9

2) npunamue cedsa u Opyzux arooei:

- IPUHUMATD ce0sl, TOHUMAas CBOU HEAOCTATKU U JIOCTOMHCTBA;

- TpPUHUMATh MOTHUBBI M apPTyYMEHTHI JPYrUX JIIOJEH TMpU aHAIM3E PE3YJIbTaTOB
JESITEIIbHOCTH;

- MPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFO/IEH HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIMH PYTOTro YeIOBeKa.

OcBoeHue cojiepKaHus y4eOHOTO MpeaMeTa « XuMHUs» 00eCreuynBacT
JOCTHKEHNE 00yUYAIOITUMHUCS CIICIYIOIMMX MPEIMETHBIX PE3yIhbTaTOB:

IIP 1

- c(OPMUPOBAHHOCTH MPEJCTABICHUN: O XUMHUYECKON COCTABIAOIIEH €CTeCTBEHHOHAYYHOI
KapTUHBI MUPA, POJIM XUMUU B MO3HAHUU SIBICHUN MPHUPOBI, B (POPMUPOBAHUN MBIIUICHUS
U KyJIbTYpBl JIMYHOCTH, €€ (QYHKIMOHAJIBbHOM I'PaMOTHOCTH, HEOOXOAMMOMN JUIsl pELIeHUS
MPaKTUYECKUX 3aJ1a4 U IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON CpeliE;

I1P 2

- BJAQJCHUE CHCTEMOM XHWMHYECKHUX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAIOIINE
MOHATHS (XUMHYECKHH DIIEMEHT, aTOM, OJJIEKTPOHHass o000j04Yka artoma, s-, p-, -
AJIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIA, BAJICHTHOCTb, DJIEKTPOOTPUIIATEITLHOCTD,
CTCIICHb OKHCJICHHSA, XUMHUYCCKas CBA3b, MOIJIb, MOJ'[S[pHaSI Mmacca, MOJ'ISIpHBIﬁ O6T)CM,
VIACpOAHBIN  CcKeneT, (yHKIMOHANBbHAs TpyNHa, paauKal, HW30MEpHs, H30MEpHI,
TOMOJIOTUYECKUN PsAll, TOMOJIOTH, VYIJIE€BOAOPOABI, KHUCIOPOA- W a30TCOJAEPIKAIIUEC
COCMHEHUS, OMOJOTMYECKH AaKTUBHBIC BEIIEeCTBa (YIJIEBOJbI, JKUPBI, OENKH), MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COECIMHEHHUs, KpPUCTAIIIMYECKas




pelmieTKa, TUIIBI XHUMHWYCCKHUX peaKuHﬁ (OKI/ICHI/ITCHLHO-BOCCTaHOBI/ITCHBHBIG, 3K30-U
9H/I0TEPMHUECKUE, PEAKIIMU HOHHOIO OOMEHa), PacTBOpP, 3JIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
JIEKTPOJIUTHYECKAs IUCCOLMALIUS, OKUCINUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON
pEaKIMU, XUMHUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI (TEOPHsI XMMHUYECKOIO CTPOCHMS
opranuyeckux Bemects A.M. byrnepoBa, Teopus 3IEKTPOJIUTHUECKONW IUCCOLMALIUY,
nepuoanueckuil 3akon .M. MenzeneeBa, 3aKOH COXpaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU, (PAKTOJIOTUYECKUE CBEIECHUS O CBOMCTBaX, COCTaBe,
MOJIyYeHUU U 0€30IIaCHOM MCIIOJIb30BAaHMM BaKHEMIIMX HEOPIaHUYECKUX M OPraHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOH IeATETLHOCTH YeIOBEKa;

I1P 3

- ¢hOpMHPOBAHHOCTH YMEHHUI BBISBIIATH XapaKTEPHBIC MPU3HAKHA U B3aUMOCBSI3b N3YUEHHBIX
MOHSATUN, TPUMEHSTh COOTBETCTBYIOIIME IOHSATHUS MPU ONMUCAHUU CTPOEHUS U CBOWCTB
HEOPraHWYECKUX M OPTaHMYECKHX BEIIECTB M MX IMPEBPAIICHUI; BBISBISATH B3aUMOCBS3b
XUMUYECKUX 3HAHUN C TOHATHUAMH WM TIPEICTaBICHUSAMH JPYTHX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

I1P 4

- copMHpPOBAHHOCTh YMEHHI HCMIOJIb30BaTh HAMMEHOBAaHUS XUMHYECKHX COEIMHEHUN
MEXIYHAPOJAHOTO COK3a TEOPETUUYECKOW M MPUKIATHOM XMMHUU U TPUBUAJIbHBIC Ha3BaHUS
BaXHEHIIUX BeLIECTB (ITWJIEH, aleTHJIeH, MNIMUEpHH, (eHom, (opMaiabAeTui, YKCyCHas
KHUCJIOTA, TJMLHH, YrapHbId ra3, YIJIEKUCIbIA ra3, aMMHAK, ralieHas M3BECTh, HEralleHas
U3BECTh, MUTHEBAS COJIA U IPYTUX ), COCTABIATH (POPMYJIBI HEOPTAHUICCKUX U OPTaHHYSCKUX
BEIIIECTB, YPAaBHEHUS XHUMHYECKUX PpEAKIMi, OOBICHATh HUX CMBICI; TOJITBEPKIATh
XapaKTepPHbIE XUMHUYECKUE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTAMH U
3aMACSIMU YPABHEHUN XUMUYECKUX PEAKIIHIA;

P S

- chOpPMHUPOBAHHOCTH  YMCHHM  yCTaHABIWBaTh  MPUHANICKHOCTH  H3YUCHHBIX
HEOPraHWYECKUX MW OPraHMYECKUX BEIIECTB K ONPEACICHHBIM KjaccaM M TpyIIam
COCIMHEHUH, XapaKTEepU30BaTh HMX COCTAB W BAXKHEHIIME CBOMCTBA; ONPENEIATh BHJbI
XUMHYECKHX CBsi3el (KOBaJCHTHAas, WOHHAs, METaJUIMUecKas, BOJOPOJHAs), THUIIBI
KPUCTAIIMYECKHUX PEUIETOK BEIIECTB; KJIacCU(PHUIIMPOBATH XUMUYECKUE PEAKIINU;

1P 6

- BJIAAICHUC OCHOBHBIMU MECTOJaMH HAYYHOI'O ITO3HAHUSA BCHICCTB U XUMHUYCCKUX SIBIICHUI
(Ha6J’II-O,Z[eHI/Ie, N3MCPCHUC, SKCIICPUMCHT, MO,[[GJ'II/IpOBaHI/IC);

P 7

- C(l)OpMI/IpOBaHHOCTI) YMCHI/II\/’I MMpOBOAWUTL pPACUCTBI 110 XHUMHUYCCKHUM (l)OpMy.]'IaM n
YpaBHCHUAM XUMHUYCCKUX peaKI_[I/Iﬁ C HUCIIOJIB30BAHHNEM (I)I/I3I/I"ICCKI/IX BCJIMYMH,
XApaKTCPU3YIOIIUX BCHIECCTBA C KOJIHMYECTBEHHOMU CTOPOHBI: MACCHI, o0bema (HOpMaJ'ILHLIe
YCJ'IOBI/UI) Ta30B, KOJIMYCCTBA BCUICCTBA, UCIIOJIb30BaTh CUCTCMHBIC XUMHWYCCKNUC 3HAHUA I
IMPUHATHA peHICHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX CUTyallUsaX, CBA3aHHBIX C BEIICCTBAMU U UX
MMPUMCHCHUECM,

IIP 8

- c(OpMUPOBAHHOCTh YMEHHUW IUJIAHUPOBATH M BBHIMOJIHATH XUMHYECKHH HKCHEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPU HAarpeBaHUU, MOJIyY€HUE ITHIIEHA U U3y4eHHUE
€ro CBOWCTB, KAayeCTBEHHBIC pEAKIMM Ha albJETUIbl, KpaxMall, YKCYCHYHK KHCIOTY;
JieHaTypanus OelKOB NpH HarpeBaHUM, I[BETHBIE PEAKIMU OEJIKOB; MPOBOAUTH PEaKIHH
MOHHOTO OOMEHa, OIpEeNeNsATh CPeNy BOAHBIX PACTBOPOB, KAauECTBEHHbIE pEaKIUU Ha
cynbdar-, KapOOHaT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHHUS; PeIaTh SKCIIEpUMEHTAIbHbIE
3a7aun 1o teMaM «Mertamis» U «HeMeramnel») B COOTBETCTBUU C NMpaBUIAMHM TEXHUKU




0€30MacCHOCTH TpU OOpallleHMH C BelECTBAMU M JIa0OPaTOPHBIM O0OPYAOBaHUEM;
NPE/ICTAaBIATh PE3yAbTaThl XUMHUYECKOTO OSKCIIEpUMEHTa B (OpMe 3alucH ypaBHEHHH
COOTBETCTBYIOUINX PEaKIUi U (GOPMYIHPOBATH BEIBOABI HA OCHOBE ATHX PE3YNIbTATOB;

P9

- ¢hOPMUPOBAHHOCTh YMEHHUSI aHAIU3UPOBATh XUMHUECKYIO0 MH(POPMAIUIO, ITOIY4aeMyI0 U3
pa3HbIX UCTOYHHUKOB (CpeicTB MaccoBor nHpopMaluu, cetb UHTEpHET U Apyrue);

I1P 10

- c(hOpMHPOBAHHOCTb YMEHHMH cOONIOAaTh MpaBWiIa 3KOJIOIMYECKH LEIeco00pa3HOro
IIOBEJICHUs B OBITY M TPYIOBOM AEATENBHOCTH B LIEISX COXPAHEHUS CBOErO 3JI0POBbS U
OKpYXKaloIlled MPUPOJHON CpENbl; YYUTHIBATh OINACHOCTh BO3ACHCTBHA HA JKHUBBIC
OpraHM3MBbl  ONPEICICHHBIX BEIIECTB, IIOHMMas CMBICI IIOKas3aTellsd IpelenbHON
JIOIIyCTUMOM KOHLIEHTpaLUU;

1P 11

- JUIsl OOYyYalomUXCsl C OrPAaHMYCHHBIMH BO3MOXHOCTSIMHU 370pOBbS: C(HOPMUPOBAHHOCTH
YMEHHUSI TMPUMEHSATH 3HAHUS OO0 OCHOBHBIX JOCTYHNHBIX METOAAaX IO3HAHUS BEUIECTB U
XUMHYECKHX SBJICHUM;

I1P 12

- JJISL CTIETIBIX M CIa0OBHIAMINX 00ydJarommxcs: ¢cOPMUPOBAHHOCTh YMEHUS UCIOIB30BATh
penbedHO ToyeuHyro cuctemy obosznauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.




2. CTpyKTYypa H cojepkaHue 001eo0pa3oBaTeJbHOM AUCHUILTHHBI « XUMUS»

2.1. O0beM TUMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHONH MPOrpaMMBbI AU CHIUTITHHBI 116
B T.4.

OcHOBHOE cojiepKaHue 88
BT. 4..

TEOpeTUIEeCKoe 00ydeHne 70
IIPaKTUYECKUE 3aHATUS 14
71a00paTOPHBIC 3aHATHS 4
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (COepPKAHNe 08
NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOpETHUECKOe 00yUueHue 22
NPaKTUYCCKUE 3aHATHS 4
71a00paTOPHBIC 3aHATHS 2
IMpomeskyTouHasi arTecTamus (3a4eT ¢ OLEHKOI)

Bcero 116




2.2. TemaTu4yeCcKMi IJIAH M COAEPKAHUE TN CIIUTTHHBI

dopmMupyemblie
HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem
pa3aesioB U TeM JIaopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb 4acoB pesyabTaTHL
o0y4eHust
1 2 3 4

OcHOBHOE cojep:KaHue 88
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 10
Tema 1.1. OCHOBHOE cojIep:KaHue 8 JIP 1-8
Crpoenue Teoperuueckoe oGy4uenue 6 MP -9
aToOMOB CoBpeMeHHast MOJIENIb CTPOCHHUS aToMa. DJIeKTpOHHAs: KOH(urypanus aroma. Kinaccnpukanus XuMIIecKux [P 1-12
XUMHHCCKAX 3JIEMEHTOB (S-, P-, d-311eMeHThI). BaseHTHBIC AIIeKTPOHBL. BaleHTHOCTD. DJIEKTPOHHAS IPUPOIAa XUMHYECKOM 2
SJICMCHTOB 1 CBSI3U. DNEKTPOOTPULATETEHOCTb.
pupoa - =
CUMIIECKOi Tunbl XUMHUYECKOH CBSI3U: KOBAJICHTHASI CBSI3b, €€ PA3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U
CBA3H JIOHOPHO-aKIenTopHbIN). MoHHas cBsi3b. MeTamnnueckas cBa3b. BogoponHas cBsa3b. MexMoneKynspHble 2

B3aUMO/ICHCTBUSI.

N3oTomnbl, 0CHOBHOE M BO30YXIEHHOE COCTOSTHUE aTOMa, THOPHUAN3aIMs aTOMHBIX OpOUTasIeH. 2

IIpakTnueckas padora Nel 2

Perenne mpakTH4eCcKUX 3aJJaHUI Ha COCTAaBIIEHUE YJIEKTPOHHO-Tpaduueckux Gopmyn aneMeHToB 14 ’

NEPUOIOB.
Tema 1.2. OcHoBHOE coep:kaHue 2 JIP 1-8
[Tepuognueckuit | Teoperuueckoe odyyeHune 2 MP 1-9
3aKOH M Tabmuia = ITP 1-12

[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @u3nueckuii CMbICI 2
A1 Menpereesa [Tepuonnueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX

AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHUEM XUMHUECKOTO

aneMeHTa B [lepuoauueckoil cuctreMe. MUpOBO33peHUECKOE U HaydyHOE 3HaueHue [leproanyueckoro 3akoHa

J.N. Menneneesa. [Iporaossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMHUYECKUX DJIEMEHTOB.
Pasnen 2. Xumuueckue peakuumn 18
Tema 2.1. Tunsr | OcHOBHOE coiepKaHuE 12 JIP 1-8
XHMHYECKUX Teoperudeckoe odyueHune 8 MP 1-9




peakuuii

Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUil C yuacTHeM HeopraHndeckux BemiecTB. KonnyecTBeHHbIE
OTHONICHUS B XUMHUH. OCHOBHBIEC KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUEThI [0 YPABHEHUSIM XUMHUECKHUX
peakuii. Monb Kak eIMHUIIA KOJIMYECTBA BellecTBa. MossipHas macca.

3aKOHBI COXPAaHEHHSI MACChI M SHEPTUU. 3aKOH ABOraapo. MosipHblii 00beM ra3oB. OTHOCHUTENbHAS
IUIOTHOCTB I'a30B.

CKOpOCTh XMMUYECKUX peakiuii. DHeprus aktupanui. OOpaTUMOCTh XUMHUYECKUX PEaKITHi.

Xumuaeckoe PaBHOBECHE. (DaKTopr, BJIMAIOIIUE HA CKOPOCTHh XUMHUYCCKUX peaKHHfI.

IIpakTHyeckas padbora Ne2

CocraBneHue ypaBHEHUH peakiiil CoeTUHEeHNs], pa3I0KeHUs, 3aMeILeHNs, OOMeHa. Y paBHEHUs peaKkLnui
TOpPEHHUsl, HOHHOTO OOMEHa, OKHUCIIEHUA-BOCCTAHOBJICHUSI.

Pacder KOIMYECTBEHHBIX XapaKTEPUCTUK UCXOHBIX BEIIECTB U IPOAYKTOB peakiuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHK MPOIYKTA PEAKIIUN COSTMHEHHS, €CITN OJHO U3 BEUIECTB JaHO B U30BITKE
W/WIIN COACPIKUT IpuMecH. PacueT MaccoBoii mit 00BbEMHOM JJOIH BBIX0/1a IPOIYKTa PEAKIIUU COCIMHECHUS
OT TEOPETUYECKH BO3MOXKHOT0. Pacyer 00beMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00beM, KOTMIECTBO
BELIECTBA) IPOAYKTA PEaKLUH, €CJIU OJJHO U3 BEILECTB JIAHO B BUJIE PACTBOPA C ONPEAEICHHOW MacCOBOM
JIOJIEW PACTBOPEHHOIO BEILIECTBA.

IIpakTyeckas padora Ne3

YPaBHeHI/ISI OKHCJICHHS-BOCCTAHOBICHHS. CTeneHb okucieHus. OKUCIUTENIb 1 BOCCTAHOBUTEIIb.
OKHCIUTEIBEHO-BOCCTAHOBUTEIBHEIC pPCaKknuun B Mpupoac, MpOU3BOJACTBCHHBIX ITPOLCCCax U
KUBHCACATCIbHOCTH OPraHn3MOB. OKHCIUTEITBHO-BOCCTAHOBUTEILHEIN IOTCHIHAJI CPCIBbI. CocraBieHue u
YpaBHHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ METOHOM 3JICKTPOHHOTO Oananca. TUnM4YHbBIC
HCOPTaHNYCCKUC OKHUCINUTCIIN U BOCCTAHOBUTCIIN. 9JICKTpOJ'IPI3 pacTBOPOB U pacCIlyIaBOB CoOJIeii.

ITP 1- 12

Tema 2.2.
DIIEKTPOIUTHYECKA
sI JUCCOLIHALINA U
WOHHEII 00MeH

OcHoBHOE coaepxaHue

Teoperuyeckoe o0yueHue

Teopus >neKTpONUTHUECKON aucconuanuu. Peakmuu moHHOro oOmeHa. CocTaBlieHHWE peaklMid MOHHOTO
06MeHa HYTeM COCTABJICHUA UX ITOJIHBIX U COKpaHleHHI)IX MOHHBIX ypaBHeHHﬁ.

3J'ICKTpOJ'II/I3 coJIeii: Karoa, aHOJd, raJJbBAHNYCCKHUEC DJICMCHTBI. HpaKTI/I‘{CCKOC MMPUMCHCHUC BJICKTPOJIN3a.

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




FI/I,I[pOJ'II/B coJjieil. 3HaUCHHE TruapoJjm3a B OMOJIOrMYECKUX 0OMEHHBIX mponeccax. HpI/IMeHeHI/Ie TuapoJm3a B

MPOMBIIIIICHHOCTH.
Pa3nean 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKHX BellleCTB 18
Tema 3.1. OcHoBHOE coep:kaHue 4 JIP 1-8
Knaccudukanusi, | Teoperuueckoe o0yqenue 4 MP 1-9
HOMCHKJIATYPA M [TTpemer Heopranudeckoi xumun. B3auMocBs3bs Heopranuueckux BemecTs. Knaccuukanus 1P 1-12
CTPOCHHC Heoprannyeckux BemecTB. [IpocTeie u crnoxHble BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUBI,
HCOPTaHMHUCCKUX |y ipokcuipl, KUCIOTHL, coin). HoMeHKIaTypa 1 Ha3BaHHE HEOPraHUYECKUX BEIECTB UCXOMS U3 UX 2
BEIICCTE XUMHUYECKON (DOPMYIIbI UITU COCTaBICHHE XUMUUECKON (POPMYIIbI HCXO/I U3 HA3BaHMSI BEIIECTBA 110

MEXIYHAPOJAHON HUIIU TPUBUAIBHOW HOMEHKIIATYPE.

MexMonexyisipHbIe B3aumoaencTBusa. Kpucramiornaparel. ArperaTnble COCTOSIHHS BEIIECTBA.

Kpucrannnueckue u amopgHsbie BemecTBa. TUIbI KPUCTANIMYECKUX PELIETOK (ATOMHAsI, MOJIEKYJISIpHAs, 5

MOHHAs1, MeTaJuInYecKast). 3aBUCUMOCTb (DU3MYECKHX CBOWCTB BEILECTBA OT THUIA KPUCTAIINYECKOM

pemetku. [IpuunHBl MHOrOOOpa3us BEIIECTB.
Tema 3.2. ®usuko-| OcHOBHOE coJep:KaHue 10 JIP 1-8
XHUMHYECKUE TeopeTnueckoe ofy4enue 6 MP 1-9
CBOHCTBa Mertamnel. OOmue ¢u3nyeckue M XHMMUYECKue cBoilcTBa MeTauioB. CrocoObl MonydeHHs. 3HaueHHE TP 1- 12
HCOPraHMYCCKUX  |MeTaIioB M HEMETAJUIOB B IPUPOJE U KU3HEACATEIBHOCTH YeJIOBEKa U OpraHn3mMoB. Kopposus MeraioB: 2
BCIIECTB BUIBI KOPPO3UH, CIOCOOBI 3aLIUTHI METAJIIOB OT KOPPO3HUHU.

Hemeramnsl. O6uue ¢pusnyeckue 1 XMMUYECKHE CBOMCTBA HEMETAIJIOB. TUIIMYHBIE CBOMCTBAa MeTayioB [Y—

YII rpynn. Knaccudukanus u HOMEHKIaTypa COeIMHEHMH HemeTanaoB. KpyroBopoTel OMOTE€HHBIX 2

3JIEMEHTOB B IPUPO/IE.

XUMHYeCcKHe CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,

coJieit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COSIUHEHUIH, 2

BBICIIMX OKCHUJIOB U TUAPOKCHJIOB.

IIpakTnyeckas padora Ned 2




CocraBieHre ypaBHEHUH XUMUYECKUX PEAKIIUNA C yYaCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEUIECTB:
OKCHJIOB METaJUIOB, HEMETA/NIOB U aM(pOTEpHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHUCIOT, OCHOBAaHUU U

aM(}OTEepHBIX THAPOKCHUJIOB, HEOPTAaHUIECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA. 2

Pelienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HAa CBOMCTBA U MOJYy4YCHUE HEOPTraHUUECKUX

BEIIECTB.

JlabopaTopnasi paGora Nel 2

JlaGopaTopHnas pabora «CBOMCTBA METAIUIOB U HEMETAJIOBY.

UccnenoBanne  (GU3MYECKUX W XUMHUYECKMX CBOWCTB  METaVIOB M HEMETAUIOB.  PerneHue 5

SKCIIEPUMEHTAIBHBIX 3a7a4 [0 CBOWCTBAM XHUMHYECKHM CBOMCTBAM META/VIOB M HEMETAUIOB, IO

Pacno3HaBaHUIO U MOJIYYEHHUIO COCIMHEHUI METAJIJIOB M HEMETAILIIOB.
Tema 3.3. OcHoBHOeE coep:kaHue 4 JIP 1-8
I[IponsBozacTBO Teoperuyeckoe odyueHue 4 MP 1-9
HCOPraHUYCCKUX  |OOuMe MpeACcTaBlIeHUs O TMPOMBIIUICHHBIX CHOCO0aX MONyYeHUs XMMHUYECKUX BEIIeCTB (Ha MpuMepe 9 [P 1-12
BCIICCTB. MIPOU3BOJICTBA aMMHAaKa, CEPHON KHUCIIOTHI).
3HayeHue u
IpEMeHeHHe B UYepHas u uBerHas metaynyprus. Ilpakthueckoe nmpuUMEHEHUE 3JIEKTPOJIM3a JUIsl MOJYyYEHHUs IIEJIOYHBIX,
GhiTy B Ha IEJI0OYHO3EMEIIbHBIX METAJIOB U alltOMUHMS. CTEKJI0 U CUJIIMKATHAs POMBIIIICHHOCTD. 2
e — [Tpo6iema 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB.
Pazneua 4. CTpoeHne 1 CBOMCTBA OPraHUYeCKUX BeleCTB 30
Tema 4.1. OcHoBHOE coep:kaHue 6 JIP 1-8
Knaccuduxanus, | Teoperuyeckoe odyuenue 4 MP 1-9
CTpocHHC 1 [Ipeamer oprannueckoil Xumun. B3anMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB. 2 fp1-12
HOMEHKJIaTypa
OPraHUYECKUX XUMHYECKOE CTPOEHUE KaK MOPSA0K COCIMHEHUSI aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJeHTHOCTH. OCHOBHBIE
BEIIECTB MOJIOKEHUSI TEOPUM XUMHYECKOTO CTPOEHHSI OpraHnydeckux coenuHeHui A.M. BytiepoBa. YrimepoaHslit

CKEJIET OpPraHWUYeCKOW MOJEKyNbl. MOJEKyIsIpHble W CTPYKTypHBIE (pa3BepHYThIC, COKpAIIECHHBIC) 9

XUMUYECKHe (HOpMYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUSI MOJeKyn. M3omepus u

M30MepHI (CTPYKTYpHas, reoMeTpuueckas (Luc-Tpanc-uzoMmepus). KpaTHOCTh XUMHUECKOU CBSI3HU.

[TonsiTrie 0 pyHKIMOHANBHOU Tpy1e. [[puHIUTIBL KTacCUPUKAIMYA OPTAHUYECKUX COCTUHEHUI.

MexnynapoaHasi HOMEHKJIATypa U TPUHIUITBI HOMEHKJIATYPbl OPraHUYECKUX COEAMHEHUM.

IIpakTuyeckas paGora Ne5 2




HOMCHKJ’IaTypa OpTraHU4YCCKUX COG,I[I/IHGHI/Iﬁ OTACIBHBIX KJIAaCCOB (HaCBIHleHHBIC, HCHACBINICHHBIC U
ApOMATHYCCKUEC YITIEBOAOPOAbI, CIIMPTHI, (1)CHOJ'IBI, aJlpaAcTruabl, KETOHBI, Kap6OHOBBIC KHCJIOTBI H I[p)

CocraBieHue MOJIHBIX U COKPALEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BELIECTB OT/AEIbHBIX KJIACCOB, 2

UCNONB3ys MX Ha3BaHMA II0 CHCTEMAaTH4YecKOM HOMeHKiIaType. Pacuersl mpocteiimei ¢Gopmysbl

OpraHMYECKON MOJIEKYJIbI, UCXO/s U3 DJIEMEHTHOr0 cocTasa (B %).
Tema 4.2. OcHoBHOE coep:kaHue 14 JIP 1-8
CaoiictBa Teopernyeckoe o0yueHune 14 MP 1-9
OPFaHH‘IeCKvHX OU3MKO-XMMUYECKHE CBOMCTBA OpPraHMYECKMX COCJUHEHHUH  OTHENBHBIX  KJIaccoB  (OCOOEHHOCTH [P 1-12
COCAMHCHIN KJaccu(UKaMl ¥ HOMEHKJIATYphl BHYTPU KJIacca; TOMOJIOTMYECKHH psnq W oOmias Gopmyna; H30MEepHs; 2

¢u3nyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOIYYEHHUS):

— TIpedenbHblE yrieBoJgoponbl. ['opeHne MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHMKOB TeIlIa B

IPOMBIIIJICHHOCTH U ObITy. CBOMCTBa MPUPOIHBIX YIJIEBOAOPOAOB, HAXOXKIEHUE B MPUPOJE U IPUMEHEHHE 2

aJIKaHOB;

— HEIpENeIbHBIE U apoMaTHYecKue yriieBooponsl. Ilommmepusanus sTHIIeHa Kak OCHOBHOE HalpaBlICHUE

€ro UCHoJib30BaHusA. ['opeHne aneTwieHa Kak MCTOYHMK BBICOKOTEMIIEPAaTypHOrO IUIAMEHU Ji CBApKU U 2

PE3KH METaJUIOB;

— KHUCIIOpPOJCOJepKale COeAMHEHUs (COMPTBI M TPOCTbie APUPHL, (EHOJNBI, aNbAETHAbl U KETOHBHI,

KapOOHOBBIE KHCIOTHI M HUX Mpou3BojHbIe). IIpakTHyeckoe MpUMEHEHHE STUIJICHTIUKONS, TIHUIEpUHA, 2

¢denona. [lpumenenue Gpopmainbaeruaa, aleTaibIeruia, yKCyCHOU KUCIOTHI.

MBpbl1a Kak COJM BBICIINX KapOOHOBBIX KUCIOT. MorolI1e CBOWCTBA MbLIIA. 2

— a30TcojepKalie COeJUHEHNs (AMUHBI 1 AMUHOKHCIIOTBI, O€JIKH). 2

Knaccugpukamuss u  0coOGHHOCTM  OpraHMuYecKuX peakiuil. PeakumoHHble 1eHTphl. Paguxansl.

[TepBoHavanbHbIE OHATHS O TUIIAX U MEXAHU3MAX OPTaHUYECKUX PEaKLU. 2
Tema 4.3. OcHoOBHOe coiep:KaHue 10 JIP 1-8
Opranuyeckue TeopeTuueckoe oGyueHue 10 MP 1-9
BCIIECTBA B buoopranunueckue coequnenus. [Ipumenenne u 6uosoruueckas poib yrieBoaoB. OKUCIEHUE YIIEBOJO0B — [P 1-12
AKU3HCCATCIIBHOCT | yCTOYHMK SHEPTUH JKUBBIX OpraHu3mMoB. O01acTu NpuMEeHEeHUs aMUHOKUCIIOT. [IpeBpaiiieHus 0enKoB MUIIu )
Y 4eJIOBEKa.

IIpownsBoacTBo u

B opranusme. buonornueckue QyHxiuu OenkoB. buonoruueckue QpyHKIUHM XupoB. Poib opranudeckoit
XUMHH B pEIICHUU TPpOoOIieM NUIIEeBON 0€30MMaCHOCTH.




NIPUMEHEHNE HyxnenHoBbIe KUCIOTHI: cocTaB U cTpoeHne. CTpoeHue HykieoTu10B. CocTaB HyKIIeMHOBBIX KUCIOT (JIHK,
OpPraHUYECKUX PHK). Posib HyKJIEHHOBBIX KHCIIOT B )KU3HEACITCIBHOCTH OPTaHU3MOB.
BCIIECTB B [Tpou3BOJCTBO OPraHMYECKUX BEIIECTB: MPOW3BOJCTBO METAaHONA, repepadorka HedTu. [lommdTHieH Kak
[POMBINUICHHOCTH (KpyIMHOTOHHAXKHBIM MPOAYKT XHUMHYECKOro Mpou3BoAcTBa. IIpumenenue ostunena. I[IpousBoacTBO u
NIPUMEHEHUE KayuyyKa U PE3UHBI.
CuHTeTHYEeCKHE W UCKYCCTBEHHBIE BOJIOKHA, MX CTpO€HHE, CBoicTBa. [IpakThueckoe HCIONIb30BaHUE
BOJIOKOH. CHHTETHUYECKHE TUICHKH: M3O0JIALUS IS IPOBOJIOB, MEMOPAHBI JIJIsi OTMIPECHEHUS BOJIbI, 3aIIUTHBIC
IUICHKH IS aBTOMOOWJICH, IUTACTHIPU, XUPYPTUYECKUE TMOBS3KUA. HOBBIE TEXHOJOTUHM JaTbHEHUIIETro
COBEPIIIEHCTBOBAHHUS TTOJMMEPHBIX MAaTEPHUAIIOB.
Posb oprannveckoit XuMuM B pelIeHUH TPOOJIEM SHEPreTHIECKOM 0€30IacCHOCTH, B Pa3BUTHH MEAUIMHBI,
CO3JJaHUH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPTHH (2JIbTEPHATUBHBIC HCTOYHUKH SHEPTHH ).
Pa3zpgea S. Kunernyeckue 1 TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKHUX pPeaKkuui
Tema 5.1. OcHoBHOE co/lep:KaHue JIP 1-8
Kunernueckue TeopeTnueckoe ofy4enne MP 1-9
3AKOHOMEPHOCTH | % )\ eckme peakiuu. Kraccupukanus XMMUYECKUX peakmnwii: 1o (a3oBoMy cocTaBy (TOMOTEHHBIC H [P 1-12
TpoTekaHus TreTEPOreHHBIE), TTO UCTIOIB30BAHUIO KaTaIN3aTopa (KaTaTUTUIECKHUE U HEKATATMTUYECKUE).
XHMqufKHX CKopoCTh peakiud, €€ 3aBUCUMOCTh OT PAa3IHYHBIX (PAKTOPOB: MPUPOJBI PEATUPYIOIMIMX BEIIECTB,
peakiim KOHIIEHTPAIlUU PEarupyrolux BeIlIecTB, Temmneparypsl (mpaBuio Baut-T'odda), mmomaan peaknnoHHON
IIOBEPXHOCTH, HAIMYMS KaTajnu3aTopa. Posib Katann3aTopoB B IPUPOAE U MPOMBILIJIEHHOM IIPOU3BOICTBE.
OHeprusi akTUBalMU. AKTUBUPOBaHHBIM KomIuiekc. Karamuzatopel u katanu3. Ponb karanum3atopoB B
NPUPOJIE U IPOMBILIIIIEHHOM IIPOU3BOJICTBE.
Tema 5.2. OcHoBHOE coaep:xaHue
Tepmonnnamuyeck | JlaGoparopHasi pagora Ne2 JIP 1-8




ue MP 1-9
3aKOHOMEPHOCTH IP 1- 12
MIPOTEKaHUs «M3ydyeHue BIUSHUS Pa3IMYHBIX (PAKTOPOB Ha CMEIICHHE XUMHUYECKOTO PAaBHOBECHS.
XUMUYECKHUX HccnenoBanue BIUSHNS U3MEHEHUSI KOHIICHTPALMK BEUIECTB, PEAKIIMK CPEIbl U TEMIIEPATYPHl HA CMEILEHUE 5
peaxkuui. XUMHUYECKOro paBHOBecHs. CpaBHEHME IOIYYEHHBIX PE3YJIbTaTOB C TEOPETHMUECKU MPOTHO3ZUPYEMBIMU Ha
PaBHOBeCHE ocHoBe npunuma Jle [larense.
XUMHUYECKUX
peaxkuuii
Pa3nean 6. JlucnepcHbIe CHCTEMBI 4
Tema 6.1. OcHoBHOE co/lep:KaHue 4 JIP 1-8
HucnepcHeie Teoperuyeckoe odyueHue 4 MP 1-9
CHCTEMBI U Hucnepcusle cucreMsl. Komtonaaslie cucreMsl. ICTUHHBIE paCcTBOPBI. [P 1- 12
¢haxTopsl HX PactBopenne kak ¢Qusuko-xumuyeckuii mnpouecc. PactBoppl. CrocoObpl MPUTOTOBIEHUS PaCTBOPOB. 5
YCTOHYHMBOCTH PactBopuMocTs. MaccoBasi 10y1s1 paCTBOPEHHOI0 BemecTsa. lIpenenpHo 1OmycTHMBbIE KOHLUEHTPALUUu U UX

HCIIOJIb30BaHUE B OLIEHKE IKOJIOTHUECKON 0€30MaCHOCTH.

Knaccudukanusa aucnepcHbsix cucteM Mo coctaBy. CtpoeHue u (haKTOpbl YCTOMYMBOCTH JUCHEPCHBIX

cucreM. Pacro3HaBaHMe HCTHHHBIX pPaCTBOPOB, KOJJIOWJHBIX PAcTBOPOB M TI'PyOOAUCHEPCHBIX CHCTEM. 9

Crpoenue wmwunemisl. PacceuBanume cBeTa MNpU MPOXOXKJIEHUH CBETOBOTO IIydyKa Yepe3 ONTUYECKH

HeoHOpoaHYIo cpeny (3ddexra Tunmans).
Paszpnen 7. KadecTBeHHbIe peakiuu 00HAPYKeHHS] HEOPTaHUYeCKNUX M OPraHMYecKHUX BellecTB 4
Tema 7.1. OcHoBHOe coiep:KaHue 2 JIP 1-8
OOGHapyxenue IpakTuyeckas pagora Ne6 2 MP 1-9
HCOPraHUYICCKUX | KayecTBEHHbIE XUMUYECKUE PEaKIIUU, XapaKTepHbIe sl OOHApY>KEHUSI HEOPTaHUUECKUX BEIIECTB (KATHOHOB TP 1- 12
KaTHOHOB 1 1 annoHoB). CocTaBlIeHHE ypaBHEHUN peakinii 0OHapykeHust KaTuoHoB [—VI rpynm u aHnoHOB, B T.4. B 9
aHNOHOB MOJIEKYJIIPHON U HOHHOU (popmax.

Peakuuu oOHapyXeHHsI HEOPraHUYECKUX BEUIECTB B PEAIbHBIX 00BEKTAX OKPYKaIOLIEH CPeIbl.
Tema 7.2. OcHoBHOe coaep:xkaHue 2 JIP 1-8
OOnapyxenue MpakTuueckas padora Ne7 2 MP 1-9




OpTraHUYECKHUX IP 1- 12
BEIIIECTB

KadecTBeHHBIE XUMHUECKUE PEAKITIH, XapaKTePHbIE It 0OHAPYKEHUS OTACIBHBIX KJIACCOB OPraHMYECKIX
OTACIBHbIX COCZIMHEHU: (PEHOIIOB, AIbJIETUIIOB, KpaxMalia, YKCYCHON KUCIIOThI, aMUHOKHUCIIOT U JP. 5
{1aceos © Jlenatyparus OEITKOB IPH HarpEeBaHWH, IIBETHBIC PEAKIIUU OCIKOB.
UCTIOJIb30BaHUEM

CocraBieHne Ka4eCTBEHHBIX PEAKIUNA OOHAPYKEHHSI OPTaHUIECKUX COSIMHEHUI OTJCIBHBIX KJIACCOB.
Ka4eCTBEHHBIX
peakuuii

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KAHME 28

Paznea 8. XumMus B ObITY M IPOM3BOACTBEHHOM AeATeJIbHOCTH YeJI0BeKa 2 JIP 1-8
Tema 8.1. OCHOBHOE COjIepKaAHUe 2 MP 1-9
Xumus B ObiTy U |[IpakTHUeckas paGora Ne§ 2 [P 1- 12
IIPOM3BOJICTBEHHOM 2
IeATEbHOCTH DKoJiorudeckasi 0€30macHOCTh MOCIEACTBUN OBITOBOM U IIPOM3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKa,
qeOBeKA CBsI3aHHas ¢ IepepabOTKOM BEIECTB; MOUCK U aHAIM3 XUMHUECKOW HHPOPMALIUU U3 Pa3TUIHBIX HCTOYHHKOB

(HayuyHas ¥ yuyeOHO-Hay4YHasl TUTEpaTypa, CPEICTBA MacCOBOI MH(MOpMaIyu, ceTh HTEpHET U apyrue).

Keticol (¢ yueTom Oyayieit npodeccuoHaabHON AeSITENFHOCTH) Ha aHaIu3 HH(OPMALIUU O

MPOM3BOJICTBEHHOH JIEATEILHOCTH YEJIOBEKA, CBI3aHHOM C repepabOTKON U MOJIyYeHHEM BEIIECTB, a TAKXKE C

HKOJIOTHYECKOM 6€30MacHOCTBIO.
Pa3nen 9.1. UcciienoBanne 1 XMuMHYECCKHI aHAIN3 00beKTOB OHOC(epbl 12
Tema 9.1.1. OCHOBHOE COjiepKaHue 2 JIP 1-8
OcHOBBI MP 1-9
aGOPaTOPHOIL Jlaboparopnas padora Ne3 2 P 1- 12
TIPAKTHKH B JlaGopaTtopHast pabota «OCHOBBI JTaOOPAaTOPHOU MPAKTUKKY. JlabopaTopHas mocyaa U XUMUYECKHE 9
npodeccHoHabHbI |PCAKTUBBL. OCHOBHBIC TabopaTopHsle onepauun. Jlaboparoproe obopynosanue. TexHrka 0€30M1aCHOCTH U
X naGopaTopusx  |TPaBHiIa pabOTHI (IOBE/CHIs) B 1a0OPATOPHHN.
Tema 9.1.2. OcHoBHOe coaepkaHue 4 JIP 1-8
XuMiaeckuit Teopernueckoe oGyueHne 4 MP 1-9
aHaJTu3 Poo BOJBI Knaccugukarus npo6 Bozbl 10 BUAY U Ha3HAUEHHIO, UCXO/S U3 €€ XUMUYECKOTI'0 COCTAaBa. 5 1P 1- 12

OpFaHOJleHTI/I‘-ICCKI/IC CBOMCTBA (3anax, MMpoO3pavYHOCTh, IBETHOCTD, MYTHOCTB) BOJbI. Kucnoraocts u




IEIOYHOCTH BobI. pH cpezbl n MeTo bl ee onpeencHus. JKecTKOCTh BOJIBI U METO/IBI €€ ONPeIeIICHHSI.

CyIIHOCTh METO/Ia TUTPOBAHHSI.

Buibl sxecTKOCTH BOABI (BpEMEHHAsI U MOCTOsIHHAS). JKeCTKOCTh BO/IBI KaK MPUYKMHA BBIIAICHUS OCAIKOB WITH

00pa30BaHMs COJIEOTIONKEHHUHM, UMEIOLUX MECTO B OBITY U Ha IIPOU3BO/ICTBE.

CocTaB coJiei, BBI3BIBAIOMINX KECTKOCTh BOJIbI. XMMHUUECKUE MTPOLECCHI, YCTPAHSIOINE KECTKOCTh BOJIBL. )

VYpaBHEHHST XUMHUYECKHUX PEAKIUH, HIUTIOCTPUPYIOIINAX MPOLECCHI, TPOUCXOASAIINE IPH YCTPAaHSHHU

KECTKOCTU. Y CTpAaHEHUE BPEMEHHOU KECTKOCTU OBITOBBIMU U XUMUYECKUMU criocobaMu. CriocoOsbl

YCTPAHEHHUSI IIOCTOSHHOM JKECTKOCTH.
Tema 9.1.3. OcHoOBHOE co/lep:KaHue 2 JIP 1-8
Xumuyeckuit Teoperuueckoe oGyuenue 2 MP 1-9
KOHTPOJIb Ka9CCTBA | K ayecTBEHHBIM XUMUICCKHIA COCTaB MPOIYKTOB MUTaHus. BeriecTsa, Ghanbcupumupyromme mpo yKThl Ip 1- 12
HPOAYKTOB NUTaHKS, ¥ BEIIECTBA, 3arPA3HAIONINE MTPOAYKTHI MUTaHus. OnpenesieHre 3arps3HsonMX XUMAYECKUX 2
ITATaHWA BEIIIECTB B MPOJYKTaX MUTAHHS, ONPEICIICHUE BEIIECTB, HE 3asBJICHHBIX B COCTaBE MPOJIYKTOB MTUTAHHUS.
Tema 9.1.4. OcHoOBHOe coiep:KaHue 2 JIP 1-8
Xumuyeckuit Teoperuyeckoe odyueHue 2 MP 1-9
a3 npod Knaccudukaiiys mous 1o BULy ¥ HA3HAYCHHIO, UCXOS U3 XMMHUYECKOTO cocTaBa. VneHTuhukaius mpoost [P 1-12
TIOHBRI THIOYBBI 110 €€ XMMHUUYECKOMY COCTaBY, ONMCAHHE BO3MOXXHOCTEH €€ MPUMCHCHUSI.

TpeGoBaHuUs K Ka4eCTBY MOYBBI PA3IMYHOTO HazHaueHus. Onrcanne 0COOCHHOCTEH UCTTOIb30BAHUS TTOYB B )

3aBUCHMOCTH OT THUIIOB, CIIOCOOBI YITyUIICHHUS KAYECTBA [TOYB B 3aBHCHMOCTH OT HAa3HAYCHHSL.

OO6nacT KCTIOIB30BAHUS OPTAaHUYECKUX YIOOPEHUH B 3aBUCUMOCTH OT KaUeCTBEHHOTO cocTaBa. Onucanue

OpraHUYECKUX yA0OpEHHIi ¥ UX MPUMCHEHHE B 3aBUCUMOCTH OT COCTaBa IMOYBHI M €€ PA3HOBHTHOCTH.
Tema 9.1.5. OcHoBHOE cogepkaHue 2 JIP 1-8
Hccnenosanue TeopeTnueckoe ofy4enue 2 MP 1-9
00BeKToB V4eOHO-HCCIIeN0BaATENBCKHI IPOEKT B 00JIaCTH HCCIenoBanus 00beKToB onocdepsr. O630p TeM yueOHO- P 1-12
Guochepsr MCCIIE/IOBATEIbCKUX IIPOSKTOB. AJITOPUTM BBIONHEHUS poekTa. OmnpeieneHne mpo0ieMbl HCCIIEI0BaAHHUS. 2

Merto/bl MOUCKA, aHATH3a 1 00pabOTKH HH(OPMAIIMH O TPOCKTE B PA3IUYHBIX HCTOUHUKAX.
Pa3nen 9.2. UcciienoBanne 1 XMMHYECKHI aHAJIN3 00bEKTOB TeXHOC(pepbl 14
Tema 9.2.1. OcHoBHOe cojepkaHHe 4 JIP 1-8
XUMUYECKUH MP 1-9

Teopernueckoe o0yuenue 4




aHaJInu3
TEXHHUYSCKHI BOJbI

Ha3nauenne TexHnueckoi Bojbl. TpeOoBaHMs K TEXHHYECKOW BOJIE TIO TPyIIIaM MOTPeOICHUSI.
KauecTBO TexHHUYeCKOW BOJBI pa3HbIX BUIOB. XUMUUYECKUN aHATIU3 U MPOU3BOACTBEHHBII KOHTPOJIb COCTaBa
TEeXHUUYECKOH BoJibl. CYIIHOCTh METO/]a TUTPOBAHUS.

AHanmM3 TEXHUYECKON BOJBI HAa KECTKOCTh M JPYrue IMokazaTend. KHCIOTHOCTh W IIEJIOYHOCTH BOJIBIL.
Onpenenenne oOmel U CBOOOAHOM MIETOYHOCTH (KUCIOTHOCTH) METOJIOM TUTpOBaHus. pH cpeasr 1 MeToap!
ee omnpeneneHus. JKeCTKOCTh BOIbI U METObI €€ ONpPe/ICIICHUSI.

ITP 1- 12

Tema 9.2.2. OcHoBHOe coJep:kaHue JIP 1-8
XuMHUeCKUi Teopernyeckoe 00yueHue MP 1-9
- N IP 1- 12

aHaju3 BO3AYXA | ¥ynvpueckuii cocTaB aTMOC(HEPHOTo BO3JyXa, BO3JAyXa paboueii 30HEI. BpelHble BelIECTBA M IPUMECH B

BO3/yX€ )KUJIBIX TIOMEUICHNUH, B BO3yXe padoueii 30HbI. HOpMaTHBHBIC TOKYMEHTHI.

IlocnencTBust BO3JIEHCTBHUS BBICOKOM KOHLEHTpPAlMM YIJIEKHCIOIO Tra3a Ha OpraHu3M 4eJIOBEKa.

MeponpusTHs 0 CHIXKEHUIO YPOBHS 3arpsiI3HEHHOCTH BO3/1yXa HCCIIEyeMO KOMHATBHI.

IIpakTnyeckas padora Ne9

['mrueHnveckast olleHKa CTETIEHH 3arpsi3HEHUS BO3/1yXa MIOMEIIEHHs] Ha OCHOBE COTIOCTaBJICHHUS

KOHIICHTPALIMH TUOKCHA YIIIepo/ia ¢ COOTBETCTBYIOIINM THTHEHUYECKUM HOPMATHBOM.

Perenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIlaHUI Ha pacueT KOJIMYECTBA BEIleCTBa,

KOHIIEHTpAaLUil BpeHbIX MpUMeceil B aTMOc(hepHOM BO3/1yXe U BO3AyX€ OMEIIECHUA. .
Tema 9.2.3. OcHoBHOE coaepKaHue JIP 1-8
Xumuueckuii TeopeTnueckoe oGyuenne MP 1-9
aHanu3 npoo B ITP 1- 12
MaTepHAIOB Knaccugukarus Marepuanon, HCIOIb3YEMbIX B CTPOUTENIBHO-PECTABPALIMOHHOM JeSITeIbHOCTH IO COCTABY,
CTpOHTETbHO UX Ha3HaueHHUe U NpUMEHEeHne. XUMUYEeCKUN aHaJI13 MaTepuajIoB CTPOUTEIbHO-PECTABPALIMOHHOM
PECTABPALIHOHHOM NeSITeIbHOCTH U Tn3aifHa. XMUMHUECKUI COCTaB MUTMEHTOB, KpAacUTENeH, BXKYIIUX cMecei, 0cOOEHHOCTH UX

CBOICTB UM MPUMEHEHHUS B Tpo(eccHoHaIbHOM esTeNnbHOCTH. BemlecTBa, UCMonb3yeMble B KaUeCTBE
NeSITeTHHOCTH U
nsaiina UTMEHTOB U CBSI3YIONINX MatepuaioB. Mcropudeckas cnpaBka. CoBpeMEHHbBIE MaTepHAITBI.
Tema 9.2.4. OcHoBHoOe coJepkaHue JIP 1-8
Uccnenosanue TeopeTnueckoe oGyuenue MP 1-9




00BEKTOB Y4eOHO-uCCIe10BaTeIbCKUN TPOSKT B 00JIACTH UCCIIEIOBaHUs 00BEKTOB TexHocheprl. O030p TeM yueOHO- [P 1-12
TeXHOChepb! UCCIICIOBATEIbCKUX TPOEKTOB. AJITOPUTM BBIOJHCHHS TpoekTa. OmnpeacieHue mpo0IeMbl UCCICIOBAHMS. 2
Mertobl orcka, aHaiu3a 1 00paboTKH HHPOPMALIUHU O TIPOCKTE B PA3ITUYHBIX HCTOUHHKAX.
IIpoMeskyTOUHAsI aTTECTAIMS MO TUCHHILIAHE (324eT ¢ OLEeHKOI)
Bcero 116




3. YciaoBus peanu3anuu NporpaMMbl 0011e00pa3oBaTe/bHOM TN CHUILTHHbI

3.1. TpeOGoBaHusi K MUHMMAJLHOMY MaTePUATbHO-TEXHUYECKOMY
o0ecre4yeHNIO

Jns peanuzanyii TporpaMMbl JTUCHMIUIMHBI TOJDKHBI OBITH MPEAYCMOTPEHBI
CIICAYIONINE CTeIUaIbHbIE MOMEIICHUS: YUeOHbIH KaOMHET XUMUU U/UIN YIeOHOM
XUMHYECKOM JTabopaTOpUH.

D¢ddexTuBHOCTh mTpenofaBaHus Kypca XHMHS 3aBUCUT OT HAIAYUA
COOTBETCTBYIOIIETO MaTEpPHATbHO-TEXHHUECKOTO OCHAIEHUS. JTO OOBSICHSIETCA
OCOOCHHOCTSIMH Kypca, B TIEPBYIO O4YEpelb €ro MHOTONPO(UIBLHOCTBIO U
NPaKTUYECKON HAIIPABICHHOCTHIO.

B cocraB y4eOHO-METOAMYECKOTO M  MaTEepPUAIbHO-TEXHHUYECKOTO
o0OecrieueHus: MPOrpaMMbl Y4EOHOTO TIpeaAMeTa XUMUS BXOISAT:

JlaGoparopus xumun Nel6

- pabouee MecTo MpenoaBaTelis;

- pabourie MecTa 00yJaroLXCs;

- CYIIWJIbHBIN HIKa(;

- TUCTUJLIATOD;

- 3JIEKTPOJIN3ED;

- TaOJINIIBI;

- CXEMBI;

- TJIAKaThI;

- MOJIEJIA CTPOCHUS OPTAHUYECKUX U HEOPTAHUYECKUX BEIIECTB;

- HHCTPYKITMOHHBIC KapTHI;

- HA0OPbI PEAKTUBOB;

- BOJIsTHas OaHs,

- BEChI aHAJTUTUYECKHUE;

- Beinpsimutens BCII;

- KHHOIIPOEKTOP;

- MydenbpHas Meyb;

- IOPTPETHI YYEHBIX — XUMUKOB;

- CTEH/IbI:

XUMUYECKHE 3HAKW; TaOJIUIla paCTBOPUMBIX COJICH;

PSJl aKTUBHBIX METAJIOB; JTA0OpAaTOPHBINM CUHTE3 amMMuaka, ammapara Kuna;
peakuus cpeapl; mepuoanueckas cucrema aneMeHToB [[.1. Menneneena;

MoOunbHbI npoeKUMOHHBIM KoMIuiekT: HoyrOyk Samsung ND-RC710
Mynerumenuiiabiii mpoekTop RoverLight DVS 850

DKpaH NepeHOCHON

Onepannonnas cuctema 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.

KOMHBIOTGpHBIfI Kj1aCC C JIMOCH3WOHHBIM IPOrpaMMHBIM O6€CH€‘-I€HI/I6M nu
MYyJIbTUMEIUUHBIM IpoeKTOpoM NelO

- TCXHUYCCKUC CPCACTBA 06quHI/I$II

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

MonwuTtop (10 mt.): LG Flatron W1943C

Cucremnniit 6510k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD
250 Gb, DVD/RW

MonwuTtop: LG Flatron W1943C

[TpunTep Samsung ML-1640

Ckanep HP Scanjet G2410

AyJIHO KOJIOHKH

Omnepanuonnas cucrema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: byxrantepus 8 yueOHas Bepcus

1C: byxrantepus 8.1 yueOHast Bepcust

1C: byxrantepus 8.2 yueOHast BepcHsi

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMIIAC-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

[Tomenienune st caMOCTOATENbHON padboThl (OMOMMOTEKA, YNTATBHBIA 3al C
BBIXOJIOM B ceTh MIHTEpHET)

Cucremnuniii 650k(6mt.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb
DDR2, HDD 250 Gb, DVD/RW

MonwuTop(6 mt.): BENQ E910

Cucremnniii 650ok: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2,
HDD 120 Gb, DVD/RW

MonwuTtop: Acer V226HQL

M®V: Canon IR 2520

Cucremusiii 05ox: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2,
HDD 120 Gb, DVD/RW

MonwuTtop: Acer V2003W

Cxkanep Canon CanoScan LIDE 25



TeneBuzop SUPRA 42 nroiima

AyJIHO KOJIOHKH

Omneparonnas 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. UndopmanuoHHoe odecrieyeHne peaju3aluu NporpaMmmbl

Jns  peanuzanuu  MporpaMmbl  OMOIUOTEYHBIM (oHA 00pa3oBaTEIHHOM
OpraHW3allid HUMEET neJyaTHble ®  DJEKTPOHHBIE 00pa3oBaTeIbHBIE W
WH)OPMAITMOHHBIE  PECYpPChl, PEKOMEHIyeMbIE€ [JII  WCIOJIb30BAaHHUS B
00pa30BaTeNLHOM IpOILIecCe.

OcHoOBHas nuTEparypa
1. Pymsutuc, I'. E. Xumus. 10 kinacc. bazoBbiii ypoBeHb: yueOnuk / I'. E.
Pymsutuc, ®. I'. ®enpaman. - 6-¢ 3. - Mocksa: M3natensctBo "IIpocBemenne”,
2022. - 224 c. - ISBN 978-5-09-099536-8. - Tekcrt: anexrponnsiid. - URL:
https://znanium.com/catalog/product/1928187
2. I'abpuensn, O. C. Xumus. YrayOneHHbIl ypoBeHb. 10 kiacc: yuedHoe mocodue
/ O. C. I'abpuensn, C. 0. [Tonomapes, U. I'. OctpoymoB. - 5-¢ usn.,
nepepadoTtanHoe - Mocksa : UznparensctBo "lIpocBemenue”, 2022. - 368 c. -
ISBN 978-5-09-099544-3. - Tekct : anexkrponHsii. - URL:
https://znanium.com/catalog/product/1928199
3. CyBopos, A. B. O0mas u HeopraHndeckast XuMus. Bormpocs! 1 3amaqm :
ydueOHOe mocodue Jyisi cpeaHero npodeccuoHanibHOro oopazoanus / A. B.
CyBopos, A. b. Hukonbckwuii. - 2-e u3f., ucop. u gon. - M : FOpaiit, 2022. - 309
c. Pexxum noctymna: https://urait.ru/bcode/494152
4. Illa6apos, FO. C. Oprannueckas xumusi: yueOnuk / 0. C. llaGapos. - 5-¢ u3z.,
ctep. - Cankt-IletepOypr: Jlansp, 2022. — 848 c. - ISBN 978-5-8114-1069-9. —
Tekcrt : anexTponHsil // JlaHb: 35eKTpoHHO-OMOMHoTeyHas cuctema. - URL:
https://e.lanbook.com/book/210716.

JononHuTenbHas TuTEpaTypa

1. Hukutuna, H. I'. Ananutudeckasi XuMusi: y4€OHUK U TIPAKTUKYM JUISI CPETHETO
npodeccuonansuoro oo6pazoanusi / H. I'. Huxutuna, A. I'. bopucos, T. .
Xaxanuna; noa penakiuend H. I'. Hukutuno#. -4-e uzg., nepepad. u gomn. - M :
N3parenscTBO FOpaiit, 2022. - 394 c.

2. T'aBponckas 10.10. Komnougnas xumusi:yueOHUK U npaktukym s CIIO -
M:1Opaiit,2019.-287c. —ISBN 978-5-534-00666-/. -Tekcr:anexrponnsiii //IbC
FOpaiit (caiiT). “URL:https://urait.ru

3. AnanuTuueckass XuMusi. MeTojibl pa3/iesieHus] BEIeCTB U TUOPUIHBIE METOIbI
ananu3a:yaeOnuk / A.A. TAHEEB, u.r. 3enkesuy, JI.A. Kapuosa .; mox pex. JI.H.
Mocksuna  —CII6:Jlans, 2019.-332¢. —-ISBN  978-5-8114-3394-0. -


https://e.lanbook.com/book/210716

TeKCT: IeKTPOHHBII //93BC «JIaHby

URL.:https://e.lanbook.com/book/113899

4. Kysznenos, [I. I'. Oprannyeckas xumusi: yueoHoe nocodue / J. I'. Ky3unenos. -
Cankr-IletepOypr: Jlans, 2022. - 556 c. - ISBN 978-5-8114-1913-5. — Tekcr :

(camT).

anekrpornbii /OBC Jlans - URL: https://e.lanbook.com/book/212297

NHuTtepHeT pecypceel
OBC «Jlaapy»
OBC Znanium.com
OBbC bubnmmoPoccuka

eLIBRARY.RU
"BOOK.ru"

4. KoHTpPOJIb M OlLIEHKA Pe3yJIbTATOB 0CBOEHUsI 0011e00pa3oBaTeIbHOM

AUCHUIIINHBI

PesyabTaThl 00yueHus

q)Oprl U ME€TO/bI

OLICHKH

JIMYHOCTHBIE pe3y/JbTaThI: VY CTHBII/TUCEMEHHBIH
JIP 1 I'paxknanckoe BocliUTaHuE onpoc
JIP 2 [TarpuoTtrueckoe BOCIIUTaHUE becena
JIP 3 JlyXxOBHO-HpaBCTBEHHOE BOCIIUTAaHUE YcTHOE coobiienne
JIP 4 DcreTnyeckoe BOCIIUTaHUE JloKkIaasl
JIP 5 ®usnyeckoe BOCIUTAHUE TectupoBanue
JIP 6 TpynoBoe BocniuTanue Ponesas urpa
JIP 7 Dxonoruyeckoe BOCIUTAHUE [Ipesenranus
JIP 8 IleHHOCTh HAyYHOT'O NTO3HAHUS OK3aMeH
MeranpeamerHblie pe3yJabTaThl:

Y CTHBIN/TTIMCEMEHHBIN
OBiaieHHe YHHBEPCAJIbHBIMH Y4€0OHbIMH I03HABATEJIbHBIMU onpoc
JeliCTBHSIMU: becena
MP 1 6a30Bble TOrHUECKUE NEHCTBUA: YcTHOE cooOtienne
MP 2 6a30BbI€ HCCIENOBATENLCKUE JIEHCTBUS: JloKkmaasl
MP 3 pabora c uadopmarueit TectupoBanue
OBiaeHue YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU Ponesas urpa
NeHCTBUAMM: [Ipesenranus
MP 4 o6mienue IIpoBepounas pabota

MP 5 coBMecTHas A€STETbHOCTh

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBUAMM:
MP 6 camoopranuzanus

MP 7 camOKOHTpOJIBb

MP 8 smMoIMOHAILHBIN HHTEIUIEKT

MP 9 npunsitTie ceds U Ipyrux Jnoaen

DK3aMeH

IIpeaMeTHBbIe pe3yIbTaThl:

I[P 1 cdhopMUPOBAHHOCTh MPEACTABIEHUN: O XHUMHUYECKOU
COCTABJISIOLIEN €CTECTBEHHOHAyYHOU KapTHUHBI MUpPA, POJIM XUMUU
B MO3HAHMU SIBJICHUM NPUPOJBI, B (POPMHUPOBAHUU MBIIIJICHUS U
KyJIbTYypbl ~ JIUYHOCTH, €€  (YHKIMOHAJIBHOW TI'PaMOTHOCTH,
HEO0OXOUMOM I pellieHus] MPAaKTUYECKUX 3a/1ad U HKOJIOTMUYECKU

YV CTHBIA/TTUCHMEHHBIN
onpoc

becena

YcrHOE coolienne
Joknanst
TectupoBanue




00OCHOBAaHHOTO OTHOILIEHHUsSI K CBOEMY 3JI0POBbIO M IPHUPOTHOMN
cpene;

I[P 2 BnageHue CHUCTEMOM XHWMHYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJAralolUe MOHATUS (XUMUYECKUI 3JIEMEHT,
aToM, OJJIEKTPOHHAs 00OJI0OYKa aroma, s-, p-, 0-DIEKTPOHHBIC
opbuTanu aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTD,
JJEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHHSI, XUMUYECKasi CBA3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 0OBEM, YIIIEPOAHBIN CKeJeT,
(GyHKUMOHANbHAS  TpPYyNNa, paguKal, H30MEpHs, H30MEpHI,
TOMOJIOTUUECKUN psAJl, TOMOJIOTH, YIJIEBOAOPOJbl, KUCIOPOJ- U
a30Tco/eprKalllue COEJUHEHNs, OMOIOINYEeCKH aKTUBHbIE BEILECTBA
(YyriaeBozpsl, KHpBI, OCJIKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BCHO, BBICOKOMOJICKYJISIDHBIE COEAMHEHHs, KPUCTAJUIMYECKAs
pelieTka,  TUNBl  XUMHYECKUX  peakuuil  (OKUCIUTENbHO-
BOCCTAaHOBUTEJNBHBIE, 3K30-U DHIOTEPMUYECKHUE, PEAKLIUU HOHHOIO
oOMeHa), pacTBop, AIIEKTPOJINUTHI, HERJIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT JTUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHUYECKOH peakliiy, XUMHUUECKOE PaBHOBECHUE), TEOPUU
Y 3aKOHBI (TEOpHUs] XMMUYECKOTO CTPOEHUSI OPraHUYECKUX BEIIECTB
A.M. bytinepoBa, TeOpHs SIEKTPOJUTUYECKOW JIUCCOLMALIHH,
nepuoanueckuii 3akoH J[.MI. MeHnpneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEpPHOCTH, CUMBOJIMYECKUH  S3BIK  XUMHH,
(akToJIOrMUeCKue CBEACHUS O CBOWCTBAX, COCTaBE, MOJIYYEHUU U
0€30MacCHOM HCIIOJIb30BaHUM BaKHEHUIIMX HEOPraHUYECKUX U
OpPraHMYECKHUX BEILECTB B OBITY M NPAKTUYECKOH [eATeNbHOCTH
YEJI0BEKa;

IIP 3 cdopMHPOBAHHOCTE YMEHHH BBIABIATH XapaKTEpHbIE
IOPU3HAKA M B3aMMOCBSI3b HM3YUEHHBIX IIOHSATHH, IPUMEHATH
COOTBETCTBYIOIIME IOHATUS NPU ONMCAHMM CTPOCHMSI U CBOWCTB
HEOPraHMYECKUX MU OPraHMYECKHUX BEILECTB M WX IPEBpAIICHUN;
BBIABJISITH B3aMMOCBS3b XMMHMUYECKHX 3HAHUH C TOHATUSAMU U
MPEJICTAaBICHUSIMUA IPYTUX €CTECTBEHHOHAYYHBIX PEAMETOB;

ITP 4 chopMupOBaHHOCTH YMEHHUH HCHOJIB30BaTh HAUMEHOBAHUS
XUMHYECKHX COEAMHEHUN MEXKIYHapOJHOTO COH3a TEOPETUUYECKOI
U TPUKIAAHOW XHMHUH M TPUBUAIBHBIE HA3BaHUS Ba)KHEHIIMX
BEIIECTB (ITWJIEH, alleTWUJIeH, TJIULEepuH, (eHol, (opMaabaeru,
YKCyCHasl KHUCJIOTa, TJMLUWH, YrapHbI Tra3, YIVIEKUCIBIM Tas,
aMMHaK, raiieHas M3BECTb, HETallleHas H3BECThb, UThEBas coja U
JPYTUX), COCTaBIATH (OPMYJIbI HEOPTaHUYECKUX U OPraHMYECKHX
BEIIECTB, YPABHEHUSI XUMHUECKUX PEaKLUN, OOBSICHITh UX CMBICIL;
MOATBEPXKJIaTh XapaKTEPHbIE XUMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOILIMMHU 3SKCIIEPUMEHTAMH M 3allUCSIMU  YpaBHEHUN
XUMHUYECKHUX PEAKIIU;

ITP 5 c(hopMUPOBAHHOCTH YMEHHI YCTAHABJIMBATH
IIPUHAJJIEKHOCTh HM3YYEHHBIX HEOPraHMYECKUX M OPraHU4eCKHX
BEIIECTB K OMNpEIENIEHHbIM KjaccaM W TpyHIaM COETUHEHH,
XapaKTepU30BaTh UX COCTAaB M BAaKHEWILINE CBOMCTBA; ONPENENATH
BUJIbl XMMHUYECKUX CBsi3el (KOBaJIeHTHAs, MOHHAS, METaJUIMUECcKas,
BOJIOPOJIHAs), THUIBI ~ KPUCTAIMYECKUX  PELIETOK  BEIECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

I[P 6 BnageHue OCHOBHBIMH METOJAMH HAy4yHOTO II03HAHHUSA
BEIIECTB M XHWMHYECKHX SIBIICHUU (HAOMIOIEHHE, W3MEpeHue,
HKCIEPUMEHT, MOJICTUPOBAHNE);

I[P 7 cdopmMupoBaHHOCTh YMEHHMH MNPOBOJUTH PACUYEThl IO

PosnieBas urpa
[IpesenTanus
[IpoBepounas pabora
DK3aMeH




XUMHYECKMM (OpMyJIaM M YpaBHEHHUSIM XMMHYECKMX peakIUil ¢
UCTOJIb30BaHUEM  (PU3MUECKUX  BEJIMYMH, XapaKTEePHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, o0OBeMa
(HOpManbHbIE ~ YCJIOBMSI)  ra3oB,  KOJIMYECTBA  BEILECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XMMHWYECKHE 3HAHMS MU IPHHATHS
pelIeHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsAX, CBSI3aHHBIX C
BEUICCTBAMM U UX IPUMEHECHUEM,;

[P 8 chopMUPOBAaHHOCTh YMEHHUU IUIAHUPOBATh W BBIMOIHATH
XUMHUYECKHH 3KCIIEpUMEHT (IIPEeBpalleHHs] OPraHUYECKUX BEIIECTB
[P HarpeBaHUU, IOJIyY€HUE 3TUJIEHA U HM3YyYEHHE €ro CBOMWCTB,
KAUeCTBCHHBIC pEaKIMM Ha albJETHIbl, Kpaxmaj, YKCYCHYIO
KHCJIOTY; JA€HaTypanus OeJIKOB IIPH HarpEeBAaHHUH, [[BETHBIE PEAKLIUU
0€JIKOB; IMPOBOJUTH PEAKIIMM MOHHOTO OOMEHA, OIPEIEATh Cpeay
BOJHBIX pAacTBOPOB, KadeCTBEHHBbIC peakIMM Ha Cyibdar-,
KapOOHAaT- M XJOPHUJ-aHUOHBI, Ha KAaTHMOH aMMOHHUS; pellaTh
JKCIIEPUMEHTaJbHbIE  3adauu 1o TteMaM «MeTtamsl» U
«Hemeramib») B COOTBETCTBMM C  MpaBWIAMH  TEXHUKHU
0€30MaCHOCTH TpU OOpalleHHH C BEHIECTBAMH U J1aOOpaTOPHBIM
o0OpyOBaHUEM;  NPEIACTABIATh  PE3yjibTaThl  XUMHUYECKOTO
IKCIepUMeHTa B (OopMe 3amiCH YpaBHEHHI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

IIP 9 chopmMHUpOBaHHOCT YMEHHSI AHAIU3UPOBATH XUMHUYECKYIO
UHPOPMALIMIO, TOJIY4YaeMyl M3 Ppa3HbIX HCTOYHUKOB (CpelncTB
MaccoBoi HHpopManuu, ceTb IHTEepHET 1 Apyrue);

I[P 10 cdopMupoBaHHOCT, yMEHUW CcOOJIOAATH MpaBUia
HKOJIOTHYECKU LEIecO00pa3HOro MOBEACHUS B OBITY M TPYIOBOMH
JEATEIIBHOCTM B LENAX COXPAaHEHMsI CBOETO  3/I0pOBb WU
OKpY)Kalolllel  MPUPOJHOM  CpeAbl, YYUTHIBATH  OINACHOCTh
BO3JCHCTBUS Ha >KMBBIE OPraHU3Mbl OIIPEIEICHHBIX BELIECTB,
MOHUMAasi  CMBICI  IIOKa3aTesisl  MNPEeAEbHOM  JAOMYCTHMOM
KOHILIEHTpALUK;

I[P 11 nna oOydaromUXCsi C OrpPaHUYEHHBIMH BO3MOXKHOCTSMHU
310pOBbsl:  C(POPMUPOBAHHOCTH YMEHMS MPHUMEHSATh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHMS BEIIECTB U XUMHUYECKHX
SIBIICHUI;

P 12 JUIST  CHEeNBIX H  CIA0OBUIANIUX  OOYYArOIIHXCS:
c(OPMHPOBAHHOCTh YMEHHUSI HCHOJb30BATH PENbEPHO TOUYCUHYIO
cucteMy o6Oo3HaueHuil JI. bBpailng s 3anMcu  XMMHYECKHX

bopmyst.




