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1. O0mas xapakrepucTuka pado4deil mporpaMmbl 001e00pa3oBaTeJbHOM
AUCUMILNIUHBI «XHMMI»

1.1. MecTo AuMCHUIVIMHBI B  CTPYKTYype OCHOBHOH npodeccHOHAJIbHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

O6mieobpa3oBaTenbHasl JUCHUIUIMHA «XUMUS» SIBISETCS 0053aTENBHON 4aCThbIO
o01reo0pazoBaTeabHOrO IMKIa 00pa3oBaTENbHOW MPOrpaMMbl B COOTBETCTBUHU C
®I'OC CIIO no cnennansHocT 36.02.01 Berepunapus.

1.2. llenu u muiaHupyeMble pe3yJabTaThl 0CBOEHUS TUCIIUIIINHBI
1.2.1. Hean v 3a7a4u TUCHUILTHHBI

dopMupoBaHUE y OOYUYAIOIMIMXCS XUMHYECKOW COCTAaBJISIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa KaK OCHOBBI TIPUHSATHS PCIICHHA B JKU3HCHHBIX U
IIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOT'O MOBEJICHUS B IPUPOJTHOM CpeJie.

3amavyu QIMCHMIUIHHBI:

1) cdopmupoBaTh IOHMMAHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SBJICHUM B OKPYXKAIOLIEW Cpele, LIEJIOCTHOM HAYyYHOW KapTWHBI MHUpA,
B3aMMOCBSI3U 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHMS TMPOBOJIUTH pacyeThl MO XUMHYECKHUM (QopmyliaMm u
YPAaBHEHHSIM XMUMHYECKUX PEaKIIMi, MIaHUPOBaTh U UHTEPIPETUPOBATH PE3YJbTATHI
XUMHYECKUX IKCTIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM MPOBEACHUS XHMHUUYECKHX HKCIEPUMEHTATbHBIX
UCCJICOBAaHUN C COOJIOJICHUEM IpPaBHJI OE30MAacHOTO0 OOpAaIleHUs] C BEIIeCTBAMU U
J1a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATh, OLICHUBATH, MPOBEPITH HA JTOCTOBEPHOCTh U
0000611aTh HH(POPMAIIHIO XUMHUUECKOTO XapaKTepa U3 Pa3IudHbIX HCTOYHUKOB,;

5) chopMupoBaTh YMEHHs POTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIBHOCTU U
XUMHYECKUX MPUPOJTHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTHU JOCTIKEHUN XMUMHYECKOW HAYKH H
TEXHOJIOTUH ISl pa3BUTHS COIMAIBHON U TTPOU3BOJICTBEHHOM cep.

1.2.2. Ilmanupyemble pe3y/JbTAThbl OCBOCHUS Y4e0OHOI0 NpeaMeTa

OcBoeHue cojaepkaHusi ydeOHoro mpeaMera «XuMHs»  00€CIEYHBACT

JOCTHKEHUE 00YUaIOIIMMUCA CIIEYIOIUX TUYHOCTHBIX PE3YyJIbTaTOB:

JIP1 | I'paxknanckoe BOCIMTAHME:

- c(hOpMUPOBAHHOCTh TPAXKJAHCKOW TO3MLIMH OOyyaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCUICKOTr0 00IIeCTBa;

- OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OO0S3aHHOCTEH, yBaK€HHE 3aKOHa H
IIPaBOIIOPSIZIKA;

- TpUHATHE TPAJAULMOHHBIX HAIIMOHAJIBHBIX, OOIIEYETOBEYECKUX T'YMAHUCTHUECKUX MU
JEMOKPATUYECKUX LIEHHOCTEM;

- TOTOBHOCTh MPOTHBOCTOSTh HAEOJIOTUM HKCTPEMM3Ma, HallMOHAIM3Ma, KceHodobuw,




JUCKPUMMHALIMU IO COLMANIbHBIM, PEJINTUO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO NESTEIbHOCTh B MHTEpEcax IPakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYNpaBJIEHUH B 00LIC0OpPa30BaTEIbHON OpPraHU3allud M JETCKO-
FOHOUIIECKUX OpraHU3aIusX;

- YMEHHuE B3aUMOJICHCTBOBaTb C COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

- TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU 1€ TENbHOCTH;

JIP 2

HanHOTH‘leCKoe BOCIIUTAHHUC:

- chopMHPOBAHHOCTH POCCHICKON TPAKIAHCKON MICHTHYHOCTH, TATPUOTH3MA, YBOKCHUS K
CBOEMY HapoOJly, 4YyBCTBAa OTBETCTBEHHOCTH nepex PoauHOM, rop1ocTu 3a CBOW Kpail, CBOIO
PomuHy, cBOM S3BIK M KyJIbTYpY, IPOLIIOE M HACTOSIIEE MHOIOHAILIMOHAJIBHOI'O Hapoja
Poccuu;

- IIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY M IIPUPOTHOMY
HaCJIEUIO, MaMITHUKAM, TpaauuusMm HapoaoB Poccum, goctmxkenusiM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

- uaeiHas yOeXJIeHHOCTb, TOTOBHOCTh K CIIY’KE€HHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

JIP 3

JlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

- OCO3HAHME TYXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOJIa;

- cOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEICHHUS,

- CIOCOOHOCTH OLEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbIE PELIEHUS, ODUEHTUPYACH Ha
MOpaHBHO-HpaBCTBeHHBIe HOpMI)I U HEHHOCTH,

- OCO3HAHME JIMYHOTO BKJIAJAa B TOCTPOCHUE YCTOMYUBOTO Oy/TyIIEro;

- OTBETCTBEHHOE OTHOIIEHNUE K CBOUM POJUTEISAM U (WJIM) APYTUM YJIeHAM CEMbH, CO3IaHHIO
CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSATHSA LIEHHOCTEHW CEMEHHOMN >KM3HU B COOTBETCTBHH C
TpaguIusMu HapoaoB Poccun;

JIP 4

JcTeTHYECKOE BOCIUTAHHE:

- ACTETHYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl SCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa U OOLIECTBEHHBIX OTHOIICHHIA;

- CIOCOOHOCTH BOCIPUHUMATh Pa3IMYHbIE BUJbI HCKYCCTBA, TPAIUIIMN U TBOPUYECTBO CBOETO
U APYTUX HApOJIOB, OIYIIATh SMOIMOHAIBHOE BO3/IEHCTBUE UCKYCCTBA;

- yOeXXJIEHHOCTh B 3HAYMMOCTH JJISl JIMYHOCTH U OOIIECTBA OTEYECTBEHHOI'O U MHPOBOIO
HCKYCCTBA, 3THUYECKUX KYJIbTYPHBIX TPAIUINIl 1 HAPOIHOTO TBOPUECTBA,

- TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KayecTBa TBOPYECKOM JIMUHOCTH,

JIP S

dusnyeckoe BOCIUTAHHE:

- C(bOpMI/IpOBaHHOCTb 3A0POBOIo u 0€e301IacHOTO 06pasa ZKHN3HH, OTBCTCTBCHHOI'O OTHOIICHHA
K CBOCMY 3J10POBbBIO;

- 110 Tpe6HO CTb B (I)I/ISI/I‘IGCKOM COBCPUHICHCTBOBAHUMH, 3aHATUAX CIIOPTUBHO-
OSI[OpOBHTCJ'IbHOﬁ JACATCIIBHOCTBIO,

- AKTUBHOC HCIIPUATHUC BPCAHLIX IIPUBBIYCK U MHBIX q)OpM IIPpUYUHCHUS Bpcaa (1)I/IBI/I‘leCKOMy
" IICUXUYCCKOMY 3J0POBBIO;

JIP 6

TpynoBoe Bociutanue:

- TOTOBHOCTb K TPY/y, OCO3HAHHE [EHHOCTHU MacCTEpCTBa, TPYI0t00ue;

- TOTOBHOCTh K aKTUBHOMW AESTEIBHOCTU TEXHOJIOTHYECKON U COLIMAIIbHON HAIpPaBJICHHOCTH,

CIOCOOHOCTh WMHHUIIMUPOBATH, IUIAHUPOBATh M CAMOCTOSITENIBHO  BBIMIOJHATH TaKyHO

NEeSATENbHOCTH;

- WHTEpeC K pa3Nu4HbIM cepam mpodeccHOHAIBHON NesSTEIbHOCTH, YMEHUE COBEpIIaTh

OCO3HAHHBIN BBIOOp Oyaymiel mnpodeccuu U PeaTu30BbIBATH COOCTBEHHBIC >KHU3HEHHBIC

TUTaHbL;

- TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA IPOTSKEHUH BCer
KU3HH;




JIP7 | OKoJilorn4ecKoe BOCIUTAHHE:
- c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYIbTYphl, IOHHMAHHE BIUSHUS COIMAIBHO-
SKOHOMMUYECKUX IPOLIECCOB HA COCTOSIHUE NPHUPOJHON M COLMAIbHON Cpeibl, OCO3HAHHE
rJ1I00aIbHOTO XapaKkTepa 3KOJOTHUECKUX IpooieMm;
- IUIAHUPOBAaHHUE U OCYILECTBJICHHE NEHCTBUM B OKpPY)KAIOLIEH Cpele Ha OCHOBE 3HAHUSA
LeJIeN YCTOWYUBOIO Pa3BUTHS YEJIOBEYECTBA;
- aKTUBHOE HENPUATUE JEHUCTBUN, IPUHOCSIINX BPE OKPYKAIOIIEH Cpele;
- yYMEHHME  [POTHO3UPOBaTh  HEOJArompusATHbIE  HKOJIOTMYECKHE  IOCJEACTBUA
[IPEANPUHUMAEMBIX JEHMCTBUN, IPEIOTBPAIATh UX;
- paclIMpPEHHE OIbITA JAESITEIbHOCTH HKOJIOTHYECKOI HApaBJICHHOCTH;

JIP 8 | IleHHOCTH HAYYHOI'O MO3HAHMS:
- c(hOpMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKM U OOILIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JHaloOre KyJIbTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;
- COBEPILIEHCTBOBAHME S3bIKOBOM M UMTATENIbCKON KYIbTYPhl KaK CPEJCTBA B3aUMOAECHCTBUS
MEXY JIF0JIbMU U TIO3HAHMSI MUPA;
- OCO3HaHUE IIEHHOCTH HAy4YHOW NESTENIbHOCTH, FOTOBHOCTb OCYIIECTBIISATH NMPOEKTHYIO U
HCCJIEIOBATENIbCKYIO AEITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE.

OcBoenue COACpKaHUA yqe6H0r0 nmpeamMeTa «XUMHUS» obecrieunBaeT

JOCTHXKCHHC O6y‘IaIOIIII/IMI/ICSI CIICAYIOMUX MCTAIIPCAMCTHBIX PC3YJIbTATOB!

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHU y‘leﬁﬂbIMl/l Imo3”HaBaTeJbHbIMU HeﬁCTBHﬂMH:

MP 1

a) 6azoenvle nozuuecKue 0elucmeusl:

- CaMOCTOSITENIBHO (OPMYJIHUPOBATh M aKTYaIM3UpPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYNIECTBEHHBIA MPU3HAK WM OCHOBAHUS JJI CPaBHEHUS, KiIacCUPUKAIINT
H 0000IIEHNUS;

- OTIPEIEIISTH 1ENU IeATeILHOCTH, 3a7aBaTh apaMeTPhl U KPUTEPHUH UX JOCTIKCHHUS,

- BBISBJISITh 3aKOHOMEPHOCTH M IIPOTUBOPEYUHSI B PACCMATPUBACMBIX SIBJICHUSX;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTD, OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,

- OLICHUBATh PUCKU TOCJICJICTBUMA JIEATEILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH )KM3HEHHBIX IMPOOJIeM;

MP 2

0) bazoevle uccieoosamenvcKue OeiucCmeusn:

- BJIaJIETh HaBBIKAMH y4e€OHO-UCCIIEIOBATEILCKOW W TMPOEKTHOW JCSITCIIBHOCTH, HaBBIKAMU
paspenieHus mpooeM;

- CIOCOOHOCTH U TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METOJOB pELICHUS
MPaKTUYECKHX 3aJ1a4, TPUMEHEHHUIO Pa3INYHBIX METOI0B ITO3HAHUS;

- OBJIQJICHUE BUIAMH JESATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHHUS, €r0 MHTEPIpPETAIUH,
MpeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IUYHBIX Y4€OHBIX CHUTYallUiX, B TOM YHCIE IpU
CO3JaHUU YYEOHBIX U COIHAIIBHBIX MPOEKTOB;

- (dopMupOBaHHME HAy4yHOTO THUIA MBIIUICHHUS, BIAJCHHE HAYYHOH TEPMHHOJIOTHEMH,
KJIFOYEBBIMH TTOHSATUSIMU U METOJIAMH;

- CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/laud B 00pa30BaTEIbHON AEATEIHHOCTH U
KU3HEHHBIX CUTYalLMSIX;

- BBIABIIATH MPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyalM3UpOBATh 3aJady, BBIJIBUIaTh
TUIIOTE3y €€ PEIIEHHUs, HaXOAUTh apryMEHThI JUISl J1I0KAa3aTelNbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

- aHAJIM3UPOBATh MOJYUYEHHBIE B X0JI€ PEIICHUS 337aul Pe3yNbTaThl, KPUTUUECKH OLIEHUBATh
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

- 1aBaTh OLICHKY HOBBIM CUTYAIIUSM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

- pa3pabaThIBaTh IUIAH PEUIESHHS MPOOIEMBI C YIETOM aHalM3a UMEIOIINXCS MaTepHabHBIX




U HEMATEpUAIIbHBIX PECYPCOB;

- OCYIIECTBIIATH IICJICHAIIPABICHHBINA MOWCK MEPEHOCa CPEACTB M CHOCOOOB JCHCTBUS B
podecCHOHABHYIO CPENY;

- yMeTh TIEPEHOCUTHh 3HAHWS B TIO3HABATEIBLHYID M TNPAKTHYECKYH0 o0nactu
KUBHCACATCIIbHOCTH,

- YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00JIacTeill;

- BBIIBUT'aTb HOBBIC UJICHU, IPCAJIaraTb OPpUrnHAJIbHBIC ITOAXO0Jbl U PCIICHUSA

- CTaBUTH HpO6JICMI)I " 3a1a4i, JOIMYCKAIOINEC AJIbTCPHATUBHBIC PCIICHU S,

MP 3 | ¢) paboma c ungpopmavuei:
- BIAJACTh HABBIKAMHM TOJy4YeHUS UHGOPMAIIMM U3 MCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIICCTBJISATh TOWCK, aHaJIW3, CHCTEMATH3allUI0 WU HWHTEPIPETALMIO
WH(pOpMAIIUU PA3TUIHBIX BUOB U (OPM MPECTABICHUS;
- CO3/71aBaTh TEKCTHI B PA3IUYHBIX (hopMaTax ¢ y4€TOM Ha3HAYCHHS WH(OPMAIUHU U 11eTIeBOM
ayJIUTOPHUH, BEIOUpasi ONTUMATBHYIO (OPMY MPEICTABICHUS W BU3yaTU3aIllH;
- OLICHMBATh JOCTOBEPHOCTb, JETMTUMHOCTh MH(POPMAIIMU, €€ COOTBETCTBHE MPABOBBHIM U
MOPAITBHO-3TUYECKUM HOPMaM;
- HCTOJIb30BaTh CPEACTBa HWH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pelieHur KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OPTaHU3AIMOHHBIX 33]a4 C COOIIOJCHUEM
TpeOOBaHUN DJPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI, pecypcocOepeKeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON G€301MacHOCTH;
- BIAJCTh HABBIKAMHM pPACTO3HaBaHUS © 3alIUThl HHGOpMauK, WHHOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTH.
OBJjiajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMY J1€HiCTBUSAMM:

MP 4 | a) obwenue:
- OCYIIECTBJISITh KOMMYHHUKAIIUH BO BCEX chepax KU3HU;
- pacmo3HaBaTh HEBEepOaJIbHBIC CpPEACTBA OOIIECHUS, MOHMMAaTh 3HAYEHUE COIMATBHBIX
3HAKOB, PacloO3HABATh MPEANOCHUIKA KOHPIUKTHBIX CUTYAIIUH U CMSTYaTh KOH(MDIUKTHI;
- BJIQJICTh Pa3JIMYHBIMH CIIOCOOaMU OOIIEHUS U B3aUMOICHCTBUS;
- aQpTyMEHTHUPOBAHHO BECTH JIMAJIOT, YMETh CMsTYaTh KOH(DIUKTHBIC CUTYAIINH;
- pa3BEpHYTO M JIOTUYHO H3JlaraTh CBOK TOYKY 3PEHHsI C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJICTB;

MPS | 6) coemecmnuan oesmenvbHOCHb:
- IOHUMAaTh M UCTIOJIB30BATh MPEUMYIIECTBA KOMaHIHON ¥ MHIUBUIYAIBHOW pabOTHI;
- BBIOMpAaTh TEMATUKY U METOJBI COBMECTHBIX JCHCTBUH C y4ETOM OOIIMX HWHTEPECOB U
BO3MOJKHOCTEH KaXKJIOTO WICHA KOJIJICKTHBA;
- TNPUHUMATH 1M COBMECTHOW JCATEIBHOCTH, OPTraHM30BBIBATH M KOOPJIUHHUPOBATH
JEUCTBUS MO €€ JOCTHUKEHHUIO: COCTABIATH IUIAH ACUCTBUI, paCIpENeNiaTh POJIU C yIETOM
MHEHUH YYaCTHUKOB O0OCYKJIaTh Pe3ylIbTaThl COBMECTHOM pabOTHI;
- OLIEHMBATh KAaueCTBO CBOETO BKJIAJa M KaXKJIOTO yYaCTHHUKA KOMaHJbI B OOLIUI pe3ylnbTaT
10 pa3paboTaHHBIM KPUTEPHIM;
- MpejyiaraTb HOBBIE IPOCKTHI, OLICHUBATh WJEU C IMO3WIIMH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTHUYECKOM 3HAYMMOCTH;
- KOOPIMHHPOBATh U BBIMIOJNHATE pPabOTy B YCIOBUSAX pPEaTbHOT0, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYILECTBJISITh TO3UTUBHOE CTPATErMUYECKOE TIOBEJCHHE B PA3NMYHBIX CHUTyalUsX,
MIPOSIBIIATH TBOPYECTBO U BOOOpakeHNe, ObITh MHUIIMATUBHBIM.
OBJja/iecHHe YHUBEPCAJIbHBIMHU PEryJATHBHBIMU J1eliCTBUAMM:

MP 6 | a) camoopeanuzayusa:

- CaMOCTOATCIIbHO OCYHICCTBJIATH IMMO3HABATCIBHYIO ACATCIBHOCTD, BBLIABJIATH HpO6JlCMBI,
CTaBHUTb H (I)OpMyJ'IPIpOBaTB COOCTBEHHBIC 3aga4yu B O6pa3OBaTeHLHOﬁ JACATCIIBHOCTH H
JKU3HCHHBIX CUTYalHAX,

- CaMOCTOATCJIIBHO COCTABJIATH IUIAH PCIICHUS HpOGJ’IeMLI C Y4€TOM UMCIOHIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H HpCI[HOIITCHI/II\/'I;




- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM;
- pacmupATh paMK1 y4eOHOTO peMETa Ha OCHOBE JTMYHBIX MTPEAIOYTCHUH;

- JIeNIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;
OILICHUBATh MPHOOPETEHHBIN OTIBIT;

- cocoOCTBOBATH (POPMUPOBAHHIO U MPOSBICHUIO ITUPOKON 3PYAULIMU B Pa3HBIX 00JacTAX
3HAHMH, NOCTOSTHHO NOBBINIATh CBOM 00pa30BaTeNbHbIN U KyJbTYPHBIM YPOBEHB;

MP 7 | 6) camokoumpons:
- JlaBaTh OIIEHKY HOBBIM CHUTYallMsiIM, BHOCHUTh KOPPEKTHUBBI B JIEATEIHHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;
- BJIQJICTh HAaBBIKAMU TO3HABATEIHHON peiieKCHH KaK 0CO3HAHUS COBEPIIACMBIX ACHUCTBUI
Y MBICJIUTEIIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
- UCTIOJIb30BaTh MPHUEMbI PeIICKCHUHU SISl OLIEHKH CUTYaIlMU, BHIOOpa BEPHOTO PEIICHNUS,
- YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIECHUS 10 UX CHUKEHUIO;

MP 8 | 6) amouuonanvuslii unmeniekm, nPeonoIAzarOUUIL CHoOpMUPOBAHHOCHIb:
- CaMOCO3HaHMs, BKJIIOYAOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHHE,
BHUJICTh HAIPaBJICHUS Pa3BUTHS COOCTBEHHOM 3MOIMOHAIBHOU Cdepbl, OBITh YBEPEHHBIM B
cebe;
- CaMOpETyJIUPOBAHUsA,  BKJIIOYAIOIIETO  CAaMOKOHTPOJb,  yYMEHHE  NPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEICHHUE, CIIOCOOHOCTH aJanTHPOBATHCA K AMOIMOHAIBHBIM
W3MEHEHUSM U MPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;
- BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIONIEH CTpEeMJIEHHWE K JOCTIKCHHMIO e U YCIeXy,
OTNITUMHU3M, HHUIIMATHBHOCTH, YMEHUE JCHCTBOBATH, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;
- OMIIATHH, BKIIOYAIOIIEH CIMOCOOHOCTh TMOHHMMATh SMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YUUTBIBaTh €r0 IPHU OCYIIECTBICHUU KOMMYHHKAI[UH, CIHOCOOHOCTh K COYYBCTBUIO U
COTIEpEKUBAHMUIO;
- COLMAJbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTpAUBATh OTHOIIECHHUS C APYTUMU
JIIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pemiatbh KOHMINKTHI,

MP9 | 2) npunamue cedsn u opyzux nroeii:

- IpUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTAaTKU U JOCTOMHCTBA;

- OpPUHMMATh MOTHBBI M apryMEHThl JPYruxX JIIOJeHd TMpH aHalu3e pe3ylbTaToB
NesITeNIbHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO JPYTUX JIFOJCH Ha OMIMOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa.

OcBoenue cosiepkanusi yueOHOTo nmpeamMeTa « XuMus» 00ecreurnBaeT
JOCTIKEHNE 00YJAIONIMMUCS CISAYIONUX MPEIMETHBIX PE3YIbTaTOB:

I1P 1

- ¢(OpPMHUPOBAHHOCTH MPEJICTABICHUI: O XUMUYECKON COCTABIISIIOIIEH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XMMUU B TIO3HAHUU SIBJICHUN MPUPOJIBI, B (POPMUPOBAHUU MBIILICHUS
U KyJIbTYpBl JIMYHOCTH, €€ (PYHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOAMMOMW JUIsl PElIeHUs
MPAKTUYECKUX 33/1a4 U HKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHMSI K CBOEMY 3/J0POBBIO U
MIPUPOIHOM CPEE;

I1P 2

- BIJIAJICHUE CHUCTEMOW XMMMUYECKHX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJArarolue
HOHITUS (XUMHYECKHH JIIEMEHT, aToM, OJIIeKTpOHHas o0ojouka aroma, s-, p-, -
3JIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJ]A, BaJIEHTHOCTb, IEKTPOOTPHIIATEIBHOCTD,
CTENEeHb OKHCJICHHUS, XMMHYecKas CBA3b, MOJb, MOJISIpPHas Macca, MOJIAPHbIM 00beM,
YIJIEpOJOHBIA  CKeNleT, (yHKUMOHANbHAs TpyNNa, pajgukal, H30MepUs, H30MepBI,
TOMOJIOTUYECKUN pAll, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- M  a30TCOJAEpIKallue
COEJIMHEHUs, OMOJIOTUYECKH aKTUBHBbIE BellecTBa (YIJEBOJbI, XHUPBI, OCNKH), MOHOMED,




IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS, KPUCTAJUIMYECKAs
pelICTKa, THIIBI XUMHUYCCKUX peaKLII/If/'I (OKI/ICJII/ITGJILHO-BOCCTaHOBI/ITeJIBHBIe, 3K30-H1
SHJIOTEPMHUYECKHE, PEAKIUH HOHHOTO OOMEHA), PAacTBOP, SJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
IEKTPOJINTUYECKAS AUCCOLMALIMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOMN
peakiuy, XMMUYECKOE PaBHOBECHE), TEOPUU M 3aKOHBI (T€OpUsS XUMHUYECKOTO CTPOCHHUS
opranuueckux BemectB A.M. byrnepoBa, Teopusi 3IEKTPOJUTUYECKON AMCCOLMALNM,
nepuoguueckuil 3akon J[.MI. MenaeneeBa, 3aKOH COXpaHEHHUsS] Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH, (PAKTOJIOTUYECKHUE CBEIEHUS O CBOMCTBAaX, COCTaBe,
IIOJIYYCHHUU U 0e30I1acCHOM HCHOJb30BAaHUU BaKHEHIIINX HCOPraHN4CCKUX U OPraHuvYCCKUX
BEIIECTB B OBITY M MMPAKTUYECKON IEATEIILHOCTH YEIIOBEKA;

1P 3

- cOpPMHPOBAHHOCTh YMEHHI BBISIBIISITh XapaKTePHbIE TPU3HAKN M B3aUMOCBSI3b U3yYCHHBIX
MOHSTUH, TPUMEHSTh COOTBETCTBYIOIIHME TOHSATUS IPU OMUCAHUM CTPOEHUS W CBOWMCTB
HEOPraHWYECKUX M OPraHWYECKUX BEIIECTB M UX IPEBPAIICHUMN; BBISBIATH B3aUMOCBSA3b
XUMHUYECKUX 3HAHMN C TOHATUAMH W TPEJICTABICHUAMHU JPYrUX €CTECTBEHHOHAYUYHBIX
MPEIMETOB;

IIP 4

- c(OPMUPOBAHHOCTh YMEHHMI HCIOJB30BaTh HAMMEHOBAHMS XUMHUYECKHX COEIWHEHUMN
MEXAYHApOJAHOIO COK03a TEOPETHUECKON W MPUKIAJHON XMMHUU U TPUBHAJIbHBIE HAa3BAaHUS
BAKHEHIINX BELECTB (ITHJIEH, aleTWIeH, IIHMLEpUH, (eHom, (GopMaiabAerui, yKCycHas
KHCJIOTa, TJIMIUH, YrapHbIA ra3, YIJIeKUuCiIbli ra3, aMMUak, ramieHas U3BeCTh, HeralleHas
U3BECTh, IUTHEBAS COAA U APYTHX), COCTABIATH (POPMYIIbl HEOPTaHMUECKUX U OPraHUYECKUX
BEIIECTB, YPaBHEHMsS XHMUYECKHUX pEaKUUH, OOBICHATh MX CMBICH; HOATBEPXKIATh
XapaKTepHble XUMHYECKUE CBONCTBA BELIECTB COOTBETCTBYIOLUIMMM SKCIEPUMEHTaAMHM U
3alUCSIMU YPABHEHUN XUMUUYECKUX PEAKIINN;

IIP 5

- chopMHpPOBaHHOCTP  YMEHHMH  yCTAHaBIMBAaTh  MPUHAIIEKHOCTH  H3YUCHHBIX
HEOPraHMYECKUX M OPraHMYecKHX BEUIECTB K OIMpEIeNIeHHbIM KllaccaM M TIpynnam
COEJIMHEHUH, XapaKTepH30BaTh HMX COCTAaB U Ba)KHEWIIINE CBONCTBA; OIpPENEIsATh BUIbI
XMMHUYECKUX CBfA3€l (KOBaJeHTHAas, WOHHAs, METaJUIMuecKas, BOJOPOJHAs), THIIbI
KPUCTAJIMYECKUX PEHIETOK BEIIECTB; KIACCU(PHUIMPOBATH XUMUYECKHE PEaKIIUU;

IIP 6

- BIIQJICHHE OCHOBHBIMH METOJAaMHU HAay4yHOTO MMO3HAHUS BEIIECTB MU XUMHUUYECKUX SBICHUIN
(nabnrofeHue, M3MepeHue, SKCIIePUMEHT, MOICTUPOBAHUE);

1P 7

- c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH pPACUYETHl IO XUMHUYECKUM QopMylIaM U
YPaBHEHUSM XHUMHYECKHX peakluid C UCHOJIb30BaHWEM  (U3NYECKUX  BEITUYMH,
XapaKTepU3YIOIINX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI: Macchl, o0beMa (HOpMaibHBIE
yCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOJIB30BATh CUCTEMHBIE XUMUYECKIE 3HAHUS IS
MPUHSATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHHEM;

IIP 8

- C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIAaHUPOBATL W BBINIOJIHATH XUMHUYECKUMN SKCIICPUMCHT
(HpeBpaH.[eHI/IH OpraHn4eCKuX BCHICCTB IIPU HATPCBAHUU, IMOJIYYCHUC O3TUJICHA U U3YYCHUC
€ro CBOfICTB, KaUCCTBCHHBIC PCAKIHUHU Ha aJIbACTHIABI, KpaXxMall, YKCYCHYIO KHUCJIOTY,
ACHATypalus OCIIKOB IIpu Harp€BaHuM, NBCTHLIC PCAKIIUU 6CJ'IKOB; MMpOBOAWUTL PCAKIUUN
HMOHHOTO O6MeHa, OoNpCACATh CPEAY BOJHBIX pPACTBOPOB, KAUYCCTBCHHBLIC PCAKIIMU HaA
CyJ'IL(baT-, Kap6OHaT- " XJIOpHUA-aHUOHBI, HA KATUOH aMMOHUS; pCIIATh SKCIICPUMCHTAJIBHBIC




3amaud 1o teMaM «Mertamib» U «HemeTannbsl») B COOTBETCTBUU C INpaBUIAMHU TEXHUKHU
0€30macHOCTH MpH OOpalleHUH C BEIIECTBAMU U J1a0OPAaTOPHBIM O00OPYIOBAHUEM;
MPEICTABIATh PE3YIbTaThl XUMHUYECKOTO OSKCIIEpHUMEHTa B (opMe 3amucu ypaBHEHHI
COOTBETCTBYIOLINX peakuii 1 (GopMyIHpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJbTATOB;

P9

- c(OPMHUPOBAHHOCTh YMEHHUS aHATM3HPOBATh XUMHUECKYI0O HHPOPMALIUIO, MTOTyIaeMy0 U3
Pa3HBIX HCTOYHHUKOB (CPEICTB MaccOBOW MHPOPMAIUH, CeTh VIHTEpHET U Apyrue);

1P 10

- c¢(hOpMUPOBAHHOCTh yMEHHH COOJIONATh MpaBWJIa SKOJOTHMYECKH LEIeco00pa3HOTo
MOBEACHUS B OBITY M TPYAOBOH NEATCILHOCTH B IEISX COXPAHEHUS CBOETO 3JI0OPOBBS U
OKpYXalollled TMPHUPOTHOM Cpedbl; YYUTHIBATh OIMACHOCTh BO3JACHCTBUS Ha KHUBBIE
OpraHu3Mbl  OTPEACNIEHHBIX BEIIECTB, TOHMMAas CMBICI T[IOKa3aTels MpeaeabHOMN
JOTTYCTUMOM KOHIICHTPAIUK;

IIP 11

- A1 06yqa}01u1/1xcsi C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3O0POBBSI: C(i)OpMI/IpOBaHHOCTI)
YMCHUA NPUMCHATHL 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOAAaX IIO3HAHHA BCIICCTB U
XUMHNYECKHUX HBJ’I@HHﬁ;

1P 12

- JUTS CIIETIBIX U CIA0OBHUIANIMX 00YydJaromuXcs: cOOPMUPOBAHHOCTh YMEHUS HCIIOJIb30BATh
penbedHo ToueuHyro cucreMy o0o3HadueHuit JI. bpaitns mist 3anucu XuMu4eckux Gopmyi.




2. CTpyKTYypa U cofep:kaHue 00111e00pPa30BaTEIbHOM JUCHTUIINHBI « X UMHS»

2.1. O0bemM TUCHMILIMHBI M BUABI Y4eOHOH padoThI

Bua yueoHoii paGoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 144
B T.4.

OcHoBHOE coep:kaHue 102
B T. ..

TEOpeTUYECKoe 00yIeHne 64
MPaKTUYECKHUE 3aHITH 28
nabopaTOPHBIC 3AHITHS 10
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepPKaAHME (COAEPKAHUE 42
NMPUKJIAJTHOTO MOYJIfA)

B T. 4..

TEOpPETHYECKOE 00yUeHHE 20
MPAKTUYECKHUE 3aHATHS 12
ab0paTOPHBIC 3aHITHS 10
NHauBUaya bHBIH MPOEKT 18
IIpomexxyTouHast arrecTanus (3K3aMeH) 18
Bcero 180




2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMIIIMHBI

®opmupyemMble
HaunmenoBanme Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bem
pa3aeyioB M TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb 4acoB PE3yILTATHL
o0yueHust
1 2 3 4
OcHoBHOE coJep:KaHue 102
Pazgea 1. OcHOBBI CTPOCHUSA BellecTBa 12
Tema 1.1. OcHoBHOE coep:kaHue 8 JIP 1-8
Crpoenue Teopernueckoe o0yuenue 6 MP 1-9
aToOMOB CoBpeMeHHast MOJIENb CTPOEHHS aToMa. DIeKTpoHHAs KoH(buryparus atoma. Knaccudukanms XaMuaeckux [P 1-12
XUMHHCCKHX 3NIEMEHTOB (-, P-, d-3neMenThI). BaneHTHbIE 31eKTpoHbI. BanieHTHOCTE. DIEKTpOHHAS PHUPOIa XUMHUYESCKON 2
SMICMCHTOB 1 CBSI3U. DIEKTPOOTPUIIATEITLHOCTD.
pupoa - =
. Turbl XuMHUYECKOU CBSI3U: KOBAJICHTHAS CBSI3b, €€ PA3HOBUIHOCTH M MEXaHW3MBI 00pa3oBaHus (0OMEHHBIN 1
RHMITHECKOR JOHOPHO-aKuenTopHbli). MoHHas cBsa3b. Metaminueckas cBsi3b. BogopoaHas cBsa3b. MexmomnekyaspHbie 2
CBA3H B3aUMOIEICTBHUS.
N3oTorb1, 0CHOBHOE M BO30YXJICHHOE COCTOSIHAE aTOMa, THOPHUAU3AIMs aTOMHBIX OpOHUTAIICH. 2
IIpakTHyeckas padora Nel 2
Pemenne npakTuyeckux 3aJaHuil Ha COCTaBIIEHUE IEKTPOHHO-Tpaduueckux GopmMyi srieMeHToB 1-4 5
MIEPUOJOB.
Tema 1.2. OcHoBHOE coep:KaHue 4 JIP 1-8
Ilepuonnyeckuii | Teopernueckoe ooyueHue 2 MP I-9
3aKOH ¥ TaOIuIa = ITP 1- 12
Ilepuoanueckas cucteMa xumMudeckux asnemenToB [[.11. MenaeneeBa. @U3nUEeCKUl CMBICI 2
1. Menneneesa [Tepuoanueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX HMH MPOCTHIX U CI0KHBIX BELIECTB B COOTBETCTBHUH C MOJI0KEHHEM XUMHUYECKOTO
anemenTa B [lepuoanueckoii cucremMe. MupoBo33peHuUecKkoe U HaydHoe 3HaueHue [leproanueckoro 3akoHa
J.1. Menaeneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMHUECKHX JIEMEHTOB.
IIpakTnuyeckas padora Ne2 2
Pemnrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HA XapaKTePU3ALMI0 XUMUYECKUX 5

3JEMEHTOB «MeTalInuecKkrue / HEMETATHYSCKUE CBOﬁCTBa, QJICKTPOOTPUIATCIIBHOCTD U CPOACTBO K




AIEKTPOHY XUMHUYECKUX JIEMEHTOB B COOTBETCTBUE C UX JIECKTPOHHBIM CTPOECHUEM U TIOJIO)KCHUEM B
MEPUOIUYECKON CUCTEME XUMUYECKHX 3eMeHTOB .M. MeHneneeBay.

Pa3nen 2. XumMnueckne peakuumn 18
Tema 2.1. Tursr OcHoBHOE coep:kaHue 10 JIP 1-8
XMMUYECKHX Teoperuveckoe o0yueHnune 6 MP 1-9
peaxuuii Knaccugukanus u THIIBI XAMUYECKUX PEAKIUi ¢ y9acTHeM HEOPraHWYeCKUX BemlecTB. KomnuecTBeHHbIE 1P 1- 12

OTHOIIEHUSI B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUYETHI 110 YPABHEHUSM XMMHUECKUX 5

peakuuii. Monb Kak eAMHMIIA KOJIMYECTBa BellecTBa. MossipHas Macca. 3aKOHbI COXpPaHEHHUsI MacChl U

sHepruu. 3akoH ABoraapo. MouispHblil 00beM ra3oB. OTHOCHUTENbHAS IFIOTHOCTH a30B.

CKOpOCTh XUMUYECKUX peakiuii. JHeprust aktuanuu. OOpaTUMOCTh XUMHYECKUX PEAKIIUM. 2

Xumuueckoe paBHoBecHe. PaKTOPBI, BIUAIOIINE HA CKOPOCTh XMMUYECKUX PEAKIIMIA. 2

IMpakTuyeckas padora Ne3 2

CocraBiieHHE YpaBHEHUHN pEaKuii COSAMHEHUS, pa3JIOKEHUs, 3aMEIICHUsI, 0OMeHa. Y paBHEHUS PEeaKIuii

rOpeHusi, HOHHOTOo 0OMEeHa, OKHCIIEHUS-BOCCTAHOBJICHHS.

Pacyer konM4eCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer

KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTA PEaK[UU COCTUHEHHS, €CIH OJJHO U3 BEUIECTB JIAHO B U30BITKE 5

W/WIH COACPKUT npumecH. Pacyer MaccoBoit Ml 00bEMHOI J10JIM BBIX0/1a MTPOIYKTA PEAKIIMHN COeTNHEHUS

OT TEOPETHYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH Ta30B. Pacuet Macchl (00beM, KOJTHMYECTBO

BEIIECTBA) MPOJIYKTA PEaKIUH, €CIIU OJTHO U3 BEIECTB JIaHO B BHJIE PACTBOPA C OMPEEIEHHON MacCcOBOM

J0JIel paCTBOPEHHOTO BEIIECTBA.

IIpakTHyeckas padora Ned 2

YpaBHEHUs OKUCIIEHUSA-BOCCTaHOBIEHUS. CTeneHb OKucieHus. OKUCIUTENb U BOCCTAHOBUTEIIb.

OKHUCAUTENHEHO-BOCCTAHOBUTENIBHBIEC PEAKIIMH B IPUPOJIE, TPOU3BOJCTBEHHBIX MpOIIeccax U

KHU3HEIEATEIbHOCTH OpraHu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN NOTEHIKaN cpebl. CocTaBieHue U 2

ypaBHUBaHHME OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METO0M 3JIEKTPOHHOTO OanaHca. Tunnyxele

HEOPraHNYECKUE OKUCIUTEIN U BOCCTAHOBUTEIH. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH.
Tema 2.2. OcHoBHOE conepkaHue 8 JIP 1-8
Onekrponautuyecka| TeopeTHyeckoe 00ydueHune 6 MP 1-9




s gucconuanus u

Teopust ameKkTpoIUTHYECKON auccomnmarmu. Peakiiun moHHOTo oOMeHa. CocraBiieHUE peakluii MOHHOTO

ITP 1- 12

MOHHBIA 0OMEH oOMeHa IyTeM COCTABIICHHS UX MOJHBIX U COKPAILICHHBIX HOHHBIX YPaBHEHUI. 2

DIIEKTPOIIU3 COJIEN: KaTO I, AaHOJI, FaIbBAHMYECKHUE dIIEMEHTHI. [IpakTHUeCcKOe NPUMEHEHHE DIIEKTPOIIU3A. 2

Tuaponus cosieil. 3HaueHHe TUAPOIIN3a B OMOJIOTMYECKUX 0OMEHHBIX TIponeccax. [[puMeHenne Tuapousa B 5

HPOMBIIIIEHHOCTH.

JlabopaTopHnas padora Nel 2

JlabopaTopHas pabota «Peakiuu ruiponza.

UccnenoBanue cpepl paCTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CJIA0BIMH MIPOTOJIUTAMH, U UX PEAKITUN 2

C pacTBOpaMH LIENOYM U KapOoHaTa Hatpus. CocTaBlieHHEe peaKiMil THAPOJIN3a COJIEH.
Pasznea 3. CTpoeHue U CBOMCTBA HEOPraHMYECKHUX BelECTB 24
Tema 3.1. OcHoOBHOeE coep:KaHue 10 JIP 1-8
Knaccuduranus, | Teopermueckoe oGyuenue 6 MP 1-9
HOMCHKIIATYPA I |[TpeiMeT HeopraHUYECKOH XUMHUH. B3anMOCBA3b HeOpraHuueckux BemecTs. Knaccudukanus P 1- 12
CTPOCHHC HeOpraHuJecKHx BeniecTs. IIpocThie U cIokKHbIe BerecTBa. OCHOBHBIE KIIACCHI CIOKHBIX BENIECTB (OKCHIBI,
HCOPraHMICCKUX | rpynnokcupl, KMCTOTHI, conn). HoMeHKknaTypa 1 Ha3BaHHe HEOPraHUUECKUX BEIIECTB UCXOMS U3 UX 2
BCIICCTB XUMHYECKOH (OPMYIIBI UITH COCTABIIEHHE XUMUUECKOH (POPMYITBI HCXO/S U3 HA3BaHHs BEIIECTBA 110

MEXIYHAPOJHON WM TPUBHAIIBHOM HOMEHKIIATYpE.

MexMoeKyaspHble B3aumoeiicTeus. Kpucramioruaparsl. ArperaTHble COCTOSHUS BEIECTBA.

Kpucrammnyeckue 1 aMop(QHbIE BelecTBa. TUIIbI KPUCTAIUIMYECKUX PELIETOK (aTOMHas, MOJIEKYJISApHas, 5

MOHHAs!, METAILIMYECKas ). 3aBUCHMOCTD (PU3MYECKUX CBOWCTB BELIECTBA OT TUIA KPUCTAIINYECKOM

pemerku. [IpHIUEBI MHOrOOOpa3Us BELIECTB.

CoBpEeMEHHBIE MPEACTABICHHS O CTPOCHMU TBEPABIX, JKMIAKAX M Ta3000pasHbIX BemecTB. JKuakue 5

KPUCTAJLIBL.

IIpakTHyeckas padora NeS 2

Pelienne 3a1a4 Ha pacdeT MacCOBOM H0IM (Macchl) XMMHMYECKOTO 3JIEMEHTa (COCAMHEHHS) B MOJIEKYIE 5

(cmecn).

IMpakTuyeckasi padora Ne6 2




Pemenune mnpakThyecKkuxX 3alaHUi MO KJIAcCU(UKAIMK, HOMEHKIAType U XUMHUYECKUM (opMyliam

HEOPraHUYeCKUX BEIIECTB Pa3IMYHBIX KJIAcCOB (HAa3bIBATH M COCTABIIATH (POPMYJBI XUMHUYECKUX BEUIECTB, 2

ONPENENATh NPUHAJIEKHOCTD K KJIAcCy).
Tema 3.2. Qusuko-| OcCHOBHOE coep:KaHue 10 JIP 1-8
XUMUYECKHE Teopernueckoe odyuenue 6 MP 1-9
CBOHCTBA Metamnel. OOmue ¢Gu3nYecKue W XUMHUYECKHe CBOWcTBa MeTamioB. CrocoObl IMONMydeHUs. 3HAYCHUE [P 1- 12
HEOPraHHYCCKUX | MeTalyIoB M HEMETAUIOB B IIPUPOJE U KU3HEAEATEIBHOCTH 4YEJIOBEKAa M OpraHu3MoB. Kopposus mMeTaos: 2
BCLIECTB BHJIBI KOPPO3HH, CITIOCOOBI 3aITUTHI METAJIJIOB OT KOPPO3HH.

Hemerannel. O6mue ¢puzndeckiue U XMMUYECKHE CBOMCTBA HEMETA/UIOB. THUNHYHbBIE CBOMCTBA MeTaLioB 1Y —

YII rpynn. Kiaccudukanus u HOMEHKIATypa COEAMHEHMH HeMmeTasioB. KpyroBopoTbl OHOrEHHBIX 2

3JIEMEHTOB B IIPUPO/IE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIEeCTB (OKCHIOB, THAPOKCUIIOB, KUCIIOT,

coJielt  Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSAUHEHUH, 2

BBICIIMX OKCHJIOB ¥ THAPOKCHUIOB.

IIpakTHyeckasi padora Ne7 2

CocraBneHue ypaBHEHUH XUMUYECKUX PEAKIMH C y4aCTHEM MPOCTBIX U CI0XKHBIX HEOPraHUUYECKHX BEIIECTB!

OKCHJIOB METaJVIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKMX KHUCIOT, OCHOBAaHUN U

aM(pOTEPHBIX THAPOKCHUJIOB, HEOPraHMUECKUX COJIEH, XapaKTepU3yIOLIMX UX CBOMCTBA. 2

Pemienne npakTuko-opUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUH Ha CBOMCTBA U MOJYyYEHUE HEOPraHUUECKUX

BELIECTB.

JladopaTopHas pa6ora Ne2 2

JIaGopatopHas pabota «CBOICTBa METAJUIOB U HEMETAIIJIOBY.

HccnenoBanne  pu3nyeckux M XUMHUYECKHX  CBOICTB  METaJUIOB U HeMeTasioB.  Permenue 5

HKCIEPUMEHTAIbHBIX 3aJauy [0 CBOWCTBAM XUMHUYECKHUM CBOWCTBAM METAVIOB M HEMETAJUIOB, IO

pacro3HaBaHMIO U NOJYYEHUIO COSANHEHUI METaJlIOB U HEMETAJLIOB.
Tema 3.3. OcHoBHOE coep:xaHue 4 JIP 1-8
TIpounsBoscTBO TeopeTndeckoe oGydenne 2 MP 1-9
HCOPraHMYeCKUX  |O0mue MpeACTaBICHUS O MPOMBIIIJICHHBIX CIIOCO0aX IMOMydyeHHs XMMHUYECKMX BeIIeCTB (Ha mpumepe [P 1- 12
BCIICCTB. IIPOU3BOJICTBA AMMHUAKa, CEPHOU KHUCIIOTHI). 2
3HaueHue u

I’IGIZ)HE[SI W IOBCTHAsA MCTAJUIYpPIrusl. HpaKTI/ILICCKOC IMPUMCHCHHUC JJICKTPOJIM3a I TIOJYYCHHA MICJIOYHBIX,




IMPUMCHCHUC B

mCJI0OYHO3EMEIIBbHBIX MCTAJIJIOB U AJIFOMUHUS. CTeKII0 U CHIIMKATHAs MMPOMBIIIJICHHOCTD.

ObITY 1 Ha [Ipo6rema 0TX0/10B ¥ TOOOYHBIX IPOAYKTOB.
IIPOU3BOJICTBE IIpakTnueckas padora Ne8 2

Pemienne mpakTHKO-OPUEHTHPOBAHHBIX 33aJaHUN O POJHM HEOPraHUYECKOW XMMHUU B PAa3BUTUH MEIAMIIUHBI,

CO3/IaHUM HOBBIX MaTepHANIOB (B CTPOMTENBCTBE M JP. OTPACIAX MPOMBINIICHHOCTH), HOBBIX MCTOYHHUKOB )

SHEepruu (IbTEPHATUBHBIC HCTOYHHKH DHEPTUH) B PEUICHUU MPOOJIEM SKOJOTUYECKOM, YHEPreTUIECKON U

MUIIEBOM 6€301acHOCTH.
Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKHX BellleCTB 32
Tema 4.1. OcHoBHOE coep:kaHue 6 JIP 1-8
Knaccudukanus, | Teoperuueckoe odyuenue 4 MP 1-9
crpoetme u [Ipenmer opraHnndeckoil XumMuH. B3anMocCBsI3b HEOPTaHUIECKUX U OPTaHUIECKUX BEIIECTB. 2 fpl-12
HOMEHKJIaTypa
OpraHHYecKuX XUMHUYECKOE CTPOSHHE KaK MOPSIOK COSJANHEHHSI aTOMOB B MOJIEKYJI€ COTIIACHO MX BaleHTHOCTH. OCHOBHEIE
BEIIECTB MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOEHHUsl OopraHuyeckux coenuHeHuit A.M. byrnepoa. Yriepomuslit

CKEJeT OpraHu4YecKodl MoJieKynbl. MOoJleKylspHble U CTPYKTypHBbIE (pa3BepHYyTble, COKpAIECHHBIC) 5

XuUMHueckrue (Gpopmysbl. 3aBUCUMOCTh CBOWCTB BEIECTB OT XMUMHUYECKOTO CTpOoeHHsS MoJiekynl. M3omepus u

M30MEPHI (CTPYKTypHas, reoMeTpuueckas (Iuc-Tpanc-u3omepusi). KpaTHOCTh XUMHYECKOU CBSI3H.

[Tonsatue o ¢hyHKIIMOHANBHOM rpymiie. [IpuHIUIIBI KiTacCH(pUKAMKH OPraHUIECKUX COCTUHECHHM.

MexnyHapoaHas HOMEHKJIaTypa U MPUHLUIBEI HOMEHKJIATYPhl OPraHUn4eCKUX COeIMHEHUM.

IIpakTHyeckasi padora Ne9 2

Homenknatypa opraHM4eckux COCAMHEHHUN OTHENbHBIX KIAcCOB (HACBHIEHHBbIC, HEHACHIIIEHHBIE U

apoMaTU4ecKHe YTIeBOAOPOJbl, CIUPTHI, (EHONbI, aabJAETHAbI, KETOHbI, KapOOHOBBIE KHCJIOTBI WU JIp.)

CocraBieHre MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OpraHMYECKHUX BEIIECTB OTICIbHBIX KJIACCOB, 2

WCIMOJIb3YS MX Ha3BaHMsS 10 CHCTeMaTH4yeckoll HoMeHKkiarype. Pacuersl mnpocreiimieii  Gopmysbl

OpPraHUYECKON MOJIEKYJIbl, UCXO U3 DIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHoBHOE conepkaHue 16 JIP 1-8
CaoiicTa Teopernueckoe oGyueHne 12 MP 1-9
OPFaHquCKVHX @OU3NKO-XMMHUYECKHE CBOIMCTBA OPraHMYECKMX COEJUHEHUH OTHENBHBIX KJIAacCcoB  (OCOOEHHOCTH 1P 1-12
COCIUHCHUH KIacCU(UKAIIMU MU HOMEHKJIaTyphl BHYTPH KJIacca; TOMOJIOTHYECKHH psii ¥ oOmias GopMmyna; H30Mepus; 2

(1)I/I3I/IHCCKI/IC CBOﬁCTBa; XUMHNYCCKHE CBOI>'ICTB8.; CITIOCOOBI l'IOJ'IyLICHI/Iﬂ)Z




— MPCACIBbHBIC YIIJICBOAOPOIbI. FopeHHe MCTaHa KaK OJHMH HN3 OCHOBHBIX HMCTOYHHMKOB TCIIJIa B

MPOMBIIIICHHOCTH U ObITy. CBOWCTBAa MPHUPOTHBIX YIIIEBOAOPOOB, HAXOXKAECHUE B NMPHUPOJEC U MPUMEHEHHE 2

AJIKAHOB;

— HENpeIelbHbIE U apOMAaTUYECKHUE YriaeBoAopoabl. [lommmepusanus 3TuiaeHa KaKk OCHOBHOE HAIIPABJICHUE

€ro MCHOJb30BaHMUsA. ['OpeHre aleTHWIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYpHOI'O IUIAMEHM JJI CBapKu U 2

PE3KH METaJUIOB;

— KHUCJIOPOJCOJEpKAINEe COENUHEHUsl (CIUPTBI M MpOCThie 3(GUpPHI, (EHOJbI, ATIbJETUIbl U KETOHBI,

KapOOHOBbIE KHUCIOTHI M MX MPOU3BOJHBIE). [IpakTHueckoe NpPHUMEHEHUE STUIICHIVIMKOJS, TJIMLIEPHUHA, 9

¢enouna. IlpuMenenue Gpopmanbierunia, aleTaabAeruia, yKCyCHOM KUCIOTHI.

MBpli1a Kak cOJIM BBICIIUX KapOOHOBBIX KMCIOT. Motolue CBOMCTBA MbLIIA;

— a30TCO/IepXKAINe COeTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH). 2

Knaccudpukamuss U 0COOEHHOCTM oOpraHuueckux peakiuil. PeakunonHbsle 1eHTpbl.  Pagukansl. 9

[lepBoHauanbHBIE MOHATUS O TUIIAX U MEXaHU3MAaX OPTaHUYECKUX PEaKIUil.

IMpakTuyeckas padora Nel0 2

Pemenue nenovek npespameHnii Ha FeHETHYECKYIO CBSI3b MEXY KJIaCCaMU OPraHUYECKUX COCIMHEHUH C

COCTaBJICHUEM HA3BAHUM OPraHMYECKUX COCIUHEHHI N0 TPUBUAIBHOM MM MEXIYHAPOIHON 5

CHUCTEMATHYECKOM HOMEHKIIAType. PenieHne pacueTHBIX 3a7a4 10 YPaBHEHUSAM PEAKLUH C y4aCTHEM

OPraHUYECKUX BEILECTB.

JladopaTopHas pa6ora Ne3 2

JIaGopatopHas pabota «IlogydyeHue 3TuineHa U U3y4yeHHe ero CBONCTB.

[TosrydeHune 3TuieHa U3 3TaHoJa B Ja00paTOpPUU U U3ydeHHE ero GU3NYECKUX U XUMUYECKUX CBOMCTB. 5

CocraBieHue peakiyil NPUCOEIMHEHNS U OKUCIICHUS Ha IIPUMEpE 3TUJICHA. Perienne pacueTHbIX 3a1ad ¢

HCII0JIb30BAHNEM IUIOTHOCTH T'a30B 110 BOJOPOY U BO3IYXY.
Tema 4.3. OcHoOBHOE cojlep:KaHue 10 JIP 1-8
Opranudeckue TeopeTnyeckoe ofydenne 10 MP 1-9
BCIICCTBA B buooprannueckue coequnenus. [Ipumenenue u 6uonoruyeckas poJib yriieBogaoB. OKUCICHHUE YTIIIEBOJOB — [P 1-12
AKU3HCNACATCIIPHOCT | CTOYHMK SHEPTUM KUBBIX OpraHu3mMoB. O61acTu NpUMEHeHNs: aMUHOKUCIOT. [IpeBpatienust OeKOB MUK )
U 4EeJI0BEKa.

[IpowusBoacTBo u

B opraHusMme. buonornueckue QyHkiuu OenkoB. buonornueckue GyHkuuu xupoB. Poib opraHuyeckoi
XMMUU B pEIIeHUH NMPo0IieM MUIIEBOH 0e30I1aCHOCTH.




[IPUMEHEHUE HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. Ctpoenne HykieoTun0B. Cocta HykienHoBbIX kuciot (JAHK,
OPraHu4YeCKUX PHK). Posb HyKJIEMHOBBIX KUCIIOT B )KU3HEAESITEIbHOCTH OPraHU3MOB.
BCLICCTB B [Tpou3BOICTBO OpraHMYECKUX BEIICCTB: MPOU3BOJCTBO MeTaHOJa, mepepadoTka Hedru. [lommdTHiieH Kak
HIPOMBIIITICHHOCTH |KpyITHOTOHHAXHBIM IPOJYKT XUMHUYECKOro mnpousBojactea. lIpumenenue ostunena. IlpousBoactBo u
[IPUMEHEHHE KayuyKa U PE3UHBI.
CuHTeTHYECKHE M HCKYCCTBEHHBIE BOJIOKHA, HMX CTpO€Hue, cBoicTBa. llpakruueckoe wucnonb30BaHue
BOJIOKOH. CHHTETHYECKHE IJICHKU: MU30JIALHMS ISl TPOBOJOB, MEMOpPAHBI JJIsi ONIPECHEHMSI BOJIbI, 3aIIUTHBIE
IUICHKU JJIs aBTOMOOWJIEH, MacThlpy, XUpypruueckue moBsi3ku. HoBble TexXHOJIOTHH AajbHEHIIero
COBEPIICHCTBOBAHHUS MTOJIMMEPHBIX MATEPHAIIOB.
Ponb oprannueckoil XuMHUU B pellIeHUH MpoOIeM 3HEPreTH4ecKoi 6e30MacHOCTH, B Pa3BUTUU METULITHBI,
CO3JJaHMH HOBBIX MaT€pPHAJIOB, HOBBIX HCTOYHUKOB SHEPTUH (IbTEPHATUBHBIE HICTOYHUKHU SHEPTUH).
Paspean S. Kunernyeckne 1 TepMOAMHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSA XUMHYECKUX PeaKIui
Tema 5.1. OcHoOBHOE coiep:KaHue JIP 1-8
Kunernueckue Teopernveckoe o0yueHune MP 1-9
3AKOHOMEPHOCTH 1y 1\ iueckme peakuuu. Knaccudukanus XxuMHUYecKMX peakuuid: 1mo (a3oBoMy cocTaBy (FOMOTEHHbBIE U P 1-12
TpOTCKAHHA reTepOreHHbIEe), [0 NCIO0Ib30BAHNIO KaTalln3aTopa (KaTaTUTHUECKUE U HEKaTaIUTUYECKHE).
XHMqufKHX CKOpoCTh peakLuu, €€ 3aBHCUMOCTb OT pAa3IWYHbIX (PAKTOPOB: MNPHPOJBl PEArHPYIOIIUX BELIECTB,
peakimm KOHIICHTpAllUU DPEarupyrolmux BeIlecTB, Temieparypsl (npaBwio Banr-I'odda), miomanu peakunoHHON
IIOBEPXHOCTHU, HAJIMYMS KaTalu3aropa. Poiib kaTanu3aTopoB B IPUPOAE U IPOMBIIIICHHOM IIPOU3BOICTBE.
OHeprus axkTHBalMH. AKTUBHpOBaHHbIA Komiulekc. Karamusartopel u katamus. Posib KaranusaTtopoB B
IIPUPOJE U NIPOMBILUIEHHOM IIPOU3BOJICTBE.
Tema 5.2. OcHoOBHOE cojlep:KaHue
Tepmonnnamuueck | [IpakTuuyeckast padora Nell JIP 1-8
ue MP 1-9

Knaccudukanus XuMUYECKUX peakiuii: mo TermioBoMy 3hhekTy (3K30TepMUYECKHe, YHIOTEPMUYECKHE), TI0




ITP 1- 12

3aKOHOMEPHOCTH |oOparumMoctu (0OpaTumbie U HeoOpaTuMebie). TernoBeie 3(h(EeKThl XUMHUECKUX peakuuid. TepMoxuMudeckue
IIPOTEKAHUS ypaBHeHus. OOpaTuMOCTh peakiuii. XMMUYECKOe paBHOBECHE U €T0 CMEIIECHHE MO/ JACHCTBHEM Pa3IHUHBIX
XUMUYECKUX (akTOpoB (KOHILIEHTpPAIUS pPEarecHTOB WJIM MPOJYKTOB pPEAKLUH, JaBJIICHHE, TeMIleparypa) Uil CO3/IaHUus
peaKiuii. ONTUMAJIBHBIX YCIOBUN MPOTEKAHUSI XUMUYECKUX TPOIIECCOB.
PaBHOBecue [onsitue 06 >HTaNBIMU U 3HTporMU. DHEprus ['nd6ca. 3akon ['ecca u cnencTBus u3 Hero. Posb cmemeHust
XUMHUYECKUX PaBHOBECHS B TEXHOJIOTHYECKUX ITpOLIECcCaX.
peakuuit punnun Jle [larense. BiausiHue pazanyHbiX GakTOpOB HA U3MEHEHHE PAaBHOBECHS XMMHUECKUX PEaKLIUM.
3aKoH JAEWCTBYIOIIMX MAacC U KOHCTaHTa XMMUYECKOTOo paBHOBecus. PacdueTbl paBHOBECHBIX KOHILEHTpalui
pearupymoumx BelecTB U NpOAYKTOB peakiuil. Pacuersl TemoBoro ¢ ¢gexra peakium.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJlaHUM HAa puMeHeHue npuHimna Jle-1larense ajis HaxoXAeHUA
HaIpaBJIEHUs CMEUICHHUsI paBHOBECHS] XMMHMUYECKOM peakuuu U aHaiu3 (akTOpOB, BIUSIONIMX Ha CMEIIECHUE
XMUMHUYECKOTO PaBHOBECHS.
JladopaTopHas pa6ora Ned
JlaboparopHas padoTa «/3yuenue BAUSHUS pa3IUuHbIX (JAKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHUS.
HccnenoBanue BIUSHUSA U3MEHEHUSI KOHLIEHTPALMH BEIECTB, PEAKIIMU CPEIbl U TEMIIEPATYPHl HA CMELIEHUE
XUMHUYECKOTO paBHOBecHs. CpaBHEHHE NOJIYYEHHBIX PE3YJbTAaTOB C TEOPETUYECKH MPOTHO3UPYEMBIMU Ha
ocHoBe npuHiuna Jle [lartense.
Pa3nen 6. JucnepcHble cUCTEMBI
Tema 6.1. OcHoBHOE coep:KaHue JIP 1-8
JucnepcHbie Teopernyeckoe 00yueHune MP 1- 9
CHUCTEMBI 1 [P 1- 12

(hakTophI UX
YCTOMYUBOCTH

Jucniepcubie cucteMbl. Koitonaneie cucteMsl. ICTUHHBIE PacTBOPHI.

PactBopenne kak Qu3uKo-xuMudeckuid Tporecc. PactBopbl. CrocoObl TNPUTOTOBJICHUS PacTBOPOB.
PacTBoprMocTh. MaccoBasi /10Jis1 paCTBOPEHHOTO BemecTBa. [IpenesibHO JOMyCTHMbIE KOHIICHTPAUU U WX
WCIIOJIb30BaHUE B OI[CHKE YKOJIOTUYECKOI 0€3011acHOCTH.

Knaccugukanmus mucrnepcHbIx cucteM 1o coctaBy. CTpoeHue M (DaKTOphl YCTOMYMBOCTH JTUCTICPCHBIX
cucreM. Pacro3HaBaHME HCTHHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB M TI'PYOOTUCIIEPCHBIX CHCTEM.
Crpoenue wwuiemibl. PaccemBaHume cBeTa MpU MPOXOXKJIEHUU CBETOBOTO Tyyka uepe3 ONTHYECKH
HEOHOPOAHYIO cpeny (3ddekra Tunmans).

IIpakTnuyeckas padora Nel2

Pemienue 3amaq Ha MMPUTOTOBJICHUC pACTBOPOB.
Pemenne MPAaKTUKO-OPUCHTHPOBAHHBIX PACUYCTHBIX 3aJlaHdi Ha AUCTICPCHBIC CHUCTCMBI, HCIIOJIb3YEMbIC B




OBITOBOM W TPOU3BOACTBEHHOW JEATENBHOCTH 4YeNOBEKa, C TMO3UIMHA HKOJOrMYECKOW 0e30MacHOCTH
MOCIIE/ICTBUI U TPAMOTHBIX PELICHU Po0IeM, CBI3aHHBIX C XUMHUEH.

Tema 6.2. OCHOBHOE cOlepKanne 2 JIP 1-8
Hcenenonanue JlabopaTopHasi pabora Ne5 2 MP 1-9
CBOMCTB IP 1- 12
JUCIIEPCHBIX [IpuroroBnenne pacTBOPOB 3aJlaHHOM (MOJSIPHOM) KOHLEHTpAMu (C MPaKTHKO-OPUEHTUPOBAHHBIMHU
CHCTEM ISl UX BOTIPOCAMHU ), OTIPE/ICIICHNE CPENIbI BOJHBIX PACTBOPOB. )
unentnukanuyn  ([IpurotoBneHne M W3ydeHHE CBONCTB JAUCIEPCHBIX CHUCTEM pa3HbIX BHIOB: CYCHEH3MH, 3MYIbCHH,

KOJUIOUJHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHHHBIX W KOJUIOMIHBIX PACTBOPOB, BBISBICHHUE OCHOBHBIX

pa3Inuuil MEXy HUMH.
Paszpen 7. KauecTBeHHBbIE peakiuy 00HAPY/KEHUS] HEOPTAaHUYECKUX M OPraHMYeCKHX BellecTB 4
Tema 7.1. OcHoBHOE coep:KaHue 2 JIP 1-8
O6HapyxeHue IpakTuueckas padora Nel3 2 MP 1-9
HCOPraHM4ECKUX | KayecTBEHHbIE XUMUYECKUE PEAKIUH, XapaKTepHbIE 17151 OOHAPYKEHUSI HEOPraHUYECKHUX BEIECTB (KaTHOHOB [P 1-12
KaTHOHOB U n annoHoB). CocTaBiieHUE YpaBHEHUN peakiuii oOHapykeHus: KatnoHoB [-VI rpynn 1 aHHOHOB, B T.4. B 5
aHHOHOB MOJIEKYJIIPHOW U HOHHOU (popMax.

Peakuuu o6Hapy»)eHUST HEOPTAHUYECKUX BEUIECTB B PEATbHBIX 00BEKTaX OKPYKAIOLIEH CPEeIbl.
Tema 7.2. OcHoBHOE coep:KaHue 2 JIP 1-8
O6Hnapyxenue IpakTuueckas pagora Nel4d 2 MP 1-9
OpraHUYECKUX [P 1- 12
BEIIECTB
OTHENBHBIX KauecTBeHHBIE XMUMHUYECKUE PEAKIIMH, XapaKTEePHbIE AJIsi OOHAPYKEHUSI OTAETBHBIX KIaCCOB OPraHUYECKUX
KIIACCOR COeIMHEHUI: (PeHOJIOB, albAETHI0B, KpaxMala, yKCyCHOM KUCIOThl, aMUHOKHUCIIOT U JP. 5
T — Jlenaryparus 6eKOB Npu HarpeBaHHvH, [[BETHBIC PEAKIIUU OCIIKOB. )
— CocraBieHne KaueCTBEHHBIX peakiuii OOHAPYKEHUSI OPraHUYEeCKUX COSTUHEHHUH OTAECTbHBIX KIaCCOB.
peakuun

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJCPKAHUE 42

Paspea 8. XHuMHuA B ObITY M IPOM3BOACTBEHHON NeATEBHOCTH YeJ10BEeKa 2 JIP 1-8
Tema 8.1. OCHOBHOE cojlepKanue 2 MP 1-9
Xumus B ObiTy 1 |[IpakTH4eckas padora NelS 2 [P 1- 12




MPOU3BOJACTBEHHOMN
JEATEIIbHOCTH
YeJI0BEKa

DKosornyeckas 6€30MacHOCTh MOCIEACTBUI OBITOBON M MPON3BOACTBEHHOH IESTEIFHOCTH YEIIOBEKa,
CBsI3aHHasl ¢ IepepabdOTKOM BEUIECTB; MOUCK U aHAIN3 XUMHUYECKONW HHPOPMALIUH U3 Pa3THYHBIX HCTOYHHKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeICTBAa MacCOBOM MHpopMaIy, ceTb MIHTepHeT u npyrue).
Keticnl (c yuerom Oymymieit nmpodeccnoHanbHOM AeITeNbHOCTH) Ha aHATN3 WH(OPMAIIUU O
IIPOU3BO/ICTBEHHOH JIEATEILHOCTH YEIIOBEKA, CBA3aHHOM C 11epepabOTKOM U MOIy4YE€HHEM BELIECTB, a TAKXKE C
9KOJIOTMYECKOI 6€30I1aCHOCTBIO.

Pa3nen 9.1. UccnenoBanne u XuMuYecKnii aHaIM3 00beKTOB Onocdepbl 22
Tema 9.1.1. OcHoBHOE coep:kaHue 4 JIP 1-8
OcHOBBI JIaGopaTopuas pa6ora Ne6 2 MP 1-9
11abopaTOpHOH JlabopaTtopHnast pabota «OCHOBBI JJaOOPATOPHOU MpaKTUKKN». JlTabopaTopHas mocyia U XUMHUYIECKUE [P 1-12
IIPAKTHKH B peaktuBbl. OCHOBHBIE JabopaTopHbIe oneparuu. JlaboparopHoe o6opynoBanue. TexHKa 6€30MacCHOCTH U 2
PO(ECCHOHANBHBI | ipaBuTa paGoTh! (TOBEACHHS) B 1a00PATOPHUH.
X 1abOpaTopHsX  [[Ipaxruueckas padora Nel6 2

BrImosHeHne THIIOBBIX PacyeTOB MO0 TEMATHKE SKCIICPUMEHTA (BBIXO IPOAYKTA PEaKIIni, Macca HaBeCKH,

00bEM pacTBOPUTEIIA).

OO0paboTKa JaHHBIX, aHAIHM3 M OLIEHKA MX JIOCTOBEPHOCTH (BBIYHCIICHUE CPETHETO 3HAUCHHSI 5

AKCTIEPUMEHTAIBHBIX JTaHHBIX, TOTPEITHOCTH).

[IpencraBnenne pe3ynbTaTOB SKCIIEPUMEHTA B pazinyHon ¢opme (Tabnuna, rpaduk, oT4eT, T0KIa,

MPE3CHTAIIHSA ).
Tema 9.1.2. OcHoBHOE coep:KaHue 6 JIP 1-8
XUMUYECKUH Teopernyeckoe odyueHue 4 MP 1-9
aHAH3 MPO6 BO/BI Knaccugukarus mpo0 BoJIbI 110 BUY M HA3HAYCHHUIO, HCXOJISI U3 €€ XUMHUECKOTO COCTaBa. 1P 1-12

OpraHoJienTHYecKue CBOMCTBA (3amax, Mpo3pavHOCTh, [IBETHOCTh, MyTHOCTB) BOJIbl. KUCIIOTHOCTD U 5

IIEJIOYHOCTh BOBI. pH cpelbl M MeTo Ikl ee onpeaeieHust. JKeCTKOCTh BOABI K METOIbI €€ OTIPE/ICIICHUSI.

CyIIHOCTh METO/1a TUTPOBAHHSL.

Bunet sxecTkocTH BOJIBI (BpeMEHHAs U IOCTOsIHHAS). JKeCTKOCTh BOIbI KaK MPUUMHA BBIMACHUS O0CAAKOB HIIN 5

O6p330BaHI/I$I COHCOTHO)KCHHﬁ, HUMCIOIIIHNX MECTO B 6LITy " Ha MPpOU3BOACTBC.




CocraB coeil, BbI3bIBAIOUINX KECTKOCT BOJIbl. XUMUYECKUE MPOLIECCHI, YCTPAHSIIOUINE )KECTKOCTD BOJIBI.
VYpaBHEHMS] XUMUYECKUX PEAKLINH, HIUTIOCTPUPYIOIIMX IIPOLECCHI, IPOUCXOAAIIME PU YCTPAHEHUN
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH U XUMHUYECKUMU criocobamu. CriocoOsl
yCTpaHEHUsI IOCTOSIHHOM 5KECTKOCTH.

JladbopaTopHas pa6ora Ne7

HccnenoBanne XuMHU4eCKOro cocTaBa npo0 BOJIBI.

«OunCcTKa BOJBI OT 3arpA3HEHUI.

Hcnonb3oBanne MeTo10B GUIBTPOBAHMS U a1COPOLIMU IJIsl OTJCJICHUS 3arpsi3HEHUN B HccieayeMon mpooe
BOJIbI. BBIOOP METO1a OUMCTKH B 3aBUCUMOCTH OT BUa 3arpsizHeHus. CpaBHeHue YPHEeKTUBHOCTH
Pa3IMYHBIX METOJIOB OYUCTKH BOJIbI B Pa3HBIX YCIOBUSX (B J1a0OpaTOpPUH, B JOMAITHUX U MOJEBBIX
YCIIOBHUSX).

«Omnpenenenue pH BoabI U €€ KUCTTOTHOCTHY.

Onpenenenue pH cpeapl ¢ MOMOIIBIO YHUBEPCAIbHOTO UHAMKaTOpa. Vcrnonap3oBaHue TUTPOBAHUS VIS
onpezeneHus kuciaotHoctu. Onpenenenue o0me KUCIOTHOCTH BOJIbI, pacyeT CBOOOIHOM KMCIOTHOCTH.
Omnpenenenue o01mIe u cBoO0AHOM IemoYHOCTH. COCTaBJICHHE YPaBHEHUN PEAKIIUMA, TPOTEKAIOIINX TIPH
OTIpe/IeNIEHUU KUCIOTHOCTH/ IIEIOUHOCTH MPOO BOJBI. Y CTAHOBJIEHHE CIIOCOOOB MCTIOIb30BaHUS
HCCIIEIOBAaHHBIX MPOO BOJBI B )KU3HEAEATEIHLHOCTH Y€I0BEKa, HA OCHOBE TIOJYYCHHBIX JAHHBIX O COCTaBE.
«OrmpeneneHne KeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.

CriocoObl ycTpaHeHHs BCEX BUOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIel KecTKoCTU. Pemienue
9KCIIEPUMEHTAJIbHOM 3a/1a4M HA BHISIBJICHHE BPEMEHHON U MOCTOSIHHOM 5K€CTKOCTH BOJIbl. OI1ieHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB )KECTKOCTH B JIOMAIIHUX YCIOBHSIX.

Tema 9.1.3.
XUMHYECKUM
KOHTPOJIb KAYECTBA
MIPOJYKTOB
IMUTaHUS

OcHOBHOE co/lep:KaHue

Teoperuveckoe o0yueHue

KadecTBeHHBIM XUMUUYECKHI COCTaB MMPOAYKTOB IMUTAHUA. BGH_ICCTBa, cbanbcmblzlunpy}omne IMPOAYKTBI
IIUTaHUsA, U BCUICCTBA, 3arPA3HAIOIINC ITPOAYKTHI ITUTAHUA. Onpez[eneHHe 3arpA3HAIOINX XUMHYCCKHUX
BCIICCTB B IIPOAYKTAX MUTAHUS, OIPCACIICHUEC BEIICCTB, HC 3asABJICHHBIX B COCTABC IIPOAYKTOB ITUTAHUA.

IIpakTuuyeckas padora Nel7

Opranuueckre ¥ HeOPraHMYECKUE BEIIECTBA, BXOIIIINE B COCTAB MPOAYKTOB MuTaHus. OnpeneneHue
cocTaBa OJIIOJ Ha COAep)KaHHE MaKpO M MUKPO3JIEeMEHTOB. M3ydeHne npeaoKeHHBIX penoaBaTeneM OJIro
Ha MpeMeT XMMHUYECKOTO COCTaBa, ONPE/ICIICHHE I0JICH OT CyTOYHOM HOPMBI MaKpO M MUKPODJIEMEHTOB B
yKa3aHHOM OJrozie.

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




Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX 3aJ1a4 I10 Ky.HHH&pHOfI TCMATUKEC pa3JINIHBIX THIIOB.

Tema 9.1.4.
XUMHYECKIH
aHaiu3 npoo
MOYBBI

OcHoBHOE€ CoacpiKaHue

TeopeTuquRoe oﬁyqelme

Knaccmbnxaunﬂ IMIOYB 10 BUAY U HA3HAYCHHIO, UCXO A U3 XUMHNYCCKOI'O COCTaBa. I/IIIGHTI/I(i)I/IKaIII/Iﬂ HpO6I)I
IIOYBEI 110 €€ XUMHUUYCCKOMY COCTaBy, OIIMCAHUC BO3MO>KHOCTEM ee MMPUMCHCHUA.

TpeGoBanMs K KaU€CTBY MOYBBI PA3IUYHOTO HazHaueHMs. OnrcaHue 0COOEHHOCTEH HCIOIb30BaHMS TIOYB B
3aBUCHUMOCTH OT THUIIOB, CHOCOObI YIIYUIICHUA Ka4€CTBa ITOYB B 3aBUCUMOCTH OT HAa3HAYCHH .

O06uacTu UCTIONBL30BaHMS OPraHUYECKUX YI0OpEHUHN B 3aBUCUMOCTH OT Ka4eCTBEHHOTro cocTaBa. Onucanue
OpPraHnu4YCCKUuX ynO6pCHPII>i " UX IPUMCHCHUC B 3aBUCUMOCTHU OT COCTaBa IMMOYBbLI U €€ Pa3HOBUJIHOCTH.

JlaGoparopHasi padora Ne§

HccnenoBanme XMMHUYECKOTO COCTaBa MPOO MOYBHI.

«OO6HapyXeHHEe HEOPraHMYECKUX MpuMeceil B mpobdax».

HpI/IFOTOBHeHI/Ie HpO6I)I TIOYBBI IJIsI UCCIICAOBAHUS KI/IC.]'IOTHOCTI/I/ IICJIOYHOCTH, HeOpFaHI/I‘IeCKI/IX
3arpsisHeHui. OOHapy)KEeHHE XJIOpHU/I- U CylIb(}aT-noHOB B TTpoOe mouBkl. CocTaBlIeHHE YPAaBHEHHUH pPeaKkIuii
oOHapyxeHusi. CpaBHEHHUE MTOJTYICHHBIX TTOKa3aTeJIed ¢ HOPMAaTUBHBIMU (CIIPAaBOYHBIMH ) 3HAYCHUSMHU.
«Omnpegenenne pH BOAHOM BBITSIKKH MOYBbI, €€ KUCJIOTHOCTH U IIEJIOYHOCTH.

HccnenoBanne BOIHBIX BBITSHDKEK 00pa3IoOB TOTOBBIX TTOYBEHHBIX CMECEH (J1s1 pa3HbBIX TUIIOB PACTEHUH ).
Omnpenenenue pH mouBsI ¢ MCIIOIB30BaHUEM HHAUKATOPOB. OIIEHKA TUIIOB MTOYB B MIPEICTABICHHBIX
oOpasnax (CuIbHOKHUCHIAs, KUCas, ClraboKucias, HeHTpalbHasl, eI0YHas).

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

Tema 9.1.5.
Uccnenosanue
00BEKTOB
orocdepbl

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Y4eOHo-Hccae10BaTeNbCKUI MPOEKT B 00JIaCTH Mcce0BaHusa 00beKTOB 6uochepsl. O630p TeM yuyeOHo-
HCCIIEI0OBATEIILCKUX MIPOEKTOB. AJITOPUTM BBITIOJHEHUS TTpoekTa. OnpeieseHne mpoOieMbl UCCIICI0BaHUS.
Merto bl OUCKa, aHAJIM3a 1 00pabOTKH MH(GOPMAIIUU O IPOCKTE B PA3JINYHBIX HCTOYHUKAX.

JlabopaTopHasi pabora Ne9

HccnegoBanue MMPEAJIOKCHHOT'O 00beKTa Ha KHUCJIIOTHOCTD, IICJIOYHOCTD, XHMHUYECKHUM COCTaB (38.Fp$I3HI/ITeJ'II/I,
MakKpo- " MHKpOC—)J’ICMCHTH). O6pa60TI<a PE3YJIbTATOB HUCCICAOBAHUS. OHCHKa KaueCTBa HCCICAYCMOTIO
O6T:>CKTa, HUCXO0Jd U3 PE3YJIbTATOB XUMHUUYCCKOTO aHAJIN3a.

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

Pa3nen 9.2. UccnenoBanne 1 XMMHYECKHI aHAJIN3 00bEKTOB TeXHOCHepbl

36




Tema 9.2.1.
XUMUYECKHUH
aHaIu3
TEXHUYECKUU BOBI

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme

Haznauenne Texunueckoi Bobl. TpeOOBaHMS K TEXHUUECKOM BOJIE MO TPYIIIaM MOTPEOICHHUS.

KadecTBO TEXHMYECKOW BOJIbI Pa3HBbIX BUJIOB. XMMHYECKUN aHAIA3 U MTPOU3BOJICTBEHHBIA KOHTPOJb COCTABA
TeXHUYECKOH BOAbl. CYIIHOCTh METOIa TUTPOBAHMS.

AHaIM3 TEXHUYECKOW BOJBI HAa YKECTKOCTh W JPYrue IMnokaszareau. KHCIOTHOCTh M IIEIIOYHOCTh BOJBI.
Onpenenenre o6meld U cBOOOIHON MIETOYHOCTH (KUCIOTHOCTH) METOIOM TUTpoBaHus. pH cpeabl nu MeTo bl
ee onpenenenus. KecTKoCTh BOJAbI U METOJIBI €€ ONIPEACIICHUS.

IIpakTnueckas padora Nel8

CriocoObl BbIpa)K€HHsI KOHLEHTPALlMA PACTBOPOB: MACCOBasl JI0Js PACTBOPEHHOTO BEILECTBA, MOJISIPHAs U
MOJIsUIIbHAsL KOHIIeHTpauuu. TUutp pactBopa. Pelienne npakTuko-OpueHTUPOBAHHBIX TEOPETUUECKUX 3aaHUN
Ha pacyeT KOHLEHTPAlMi 3arps3HSONMX BEUIECTB M WX CpPaBHEHHWE C TMPEAETIbHO JONYCTUMBIMH
koHuenTpauusmu (ITIK).

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

Tema 9.2.2.
XUMHUYECKUI
aHaJIM3 BO3/IyXa

OcHoBHOE conepxaHue

Teopernyeckoe o0yueHue

XUMHYECKUH cocTaB aTMOC(hepHOTO BO3/yXa, Bo3ayxa pabodeil 30HBI. BpeaHple BemecTBa M MPUMECH B
BO3JIyX€e JKUJIBIX TIOMELIEHUH, B BO3/Tyxe paboueil 30Hbl. HopMaTHBHBIE JOKYMEHTHI.

HOCJ’IG,[[CTBI/ISI BO3,I[CI>'ICTBPIH BBICOKOH KOHOCHTpaluu YyIJICKUCIIOrO TIa3a Ha OpraHusM 4YCJIOBCKa.
MepOHpI/IﬂTHH 10 CHMXKCHHUIO YPOBHS 3arpsA3HEHHOCTHU BO31yXa PICCJ'ICI[y@MOﬁ KOMHAThI.

IIpakTuyeckas padora Nel9

['uruennyeckas oleHKa CTENEHH 3arpsi3HEHUs BO3/1yXa ITOMEIIIEHUs HA OCHOBE COMOCTABIICHUS
KOHLIEHTpPALIMU JUOKCHU/IA YTIIEPOia C COOTBETCTBYIOIIMM T'MTMEHUYECKUM HOPMATHBOM.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA pacueT KOJUYECTBA BEIIECTBA,
KOHLIEHTpALM{ BpeIHbIX IpUMecel B aTMOC(EepHOM BO3IyXe U BO3AyXe MOMEIECHUH. .

JlabopaTopnasi paGora Nel(

«OnpeneﬂeHHe COACPIKaHUA YIIJICKHUCIIOIO ra3da B BO3AYyXC IMOMCHICHUS 3KCIIPECC-MECTOAOM. HccnenoBanue
Hp06 BO3ayXa pa60qel71 30HBI. Onpez[eneHI/Ie COACPpKaHUA YIJICKUCIIOTO Ta3a B BO3AYXC ITOMCHICHUA
OKCIIPCCC-MECTOAOM.

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

Tema 9.2.3.

OcHoBHOe coaepkaHue

JIP 1-8




XuMHuueckui Teopernueckoe odyuenue 2 MP 1-9
aHanms npoo Knaccugukamus Marepuanos, HCIOJIb3YEMbIX B CTPOUTEIBHO-PECTABPAIIIOHHOM IEATEILHOCTH 110 COCTaBY, 1P 1- 12
MaTepHuaoB WX Ha3HAYEHUE U MPUMEHEHNE. XUMHUUYECKHI aHaJIU3 MaTePHAJIOB CTPOUTEILHO-PECTABPALIMOHHON
CTPOMTECIIBHO- NEeSTELHOCTH M IU3aiiHa. XUMUYECKUM COCTaB MUTMEHTOB, KpACUTENEH, BSKYIIIUX CMECE, 0COOCHHOCTH UX 2
peCTaBpalluOHHOMN |CBOWCTB U MIPUMEHEHUS B TIPO(HECCUOHALHOM eI TeIbHOCTH. BelecTBa, HCIOJIb3yeMbIe B KA4eCTBE
ACATCIIBHOCTH 1 IIUCMEHTOB U CBA3YIOLIMX MaTepuaioB. Mcropuueckas cnpaBka. CoOBpeMEHHbIE MaTEPUAJIbI.
JM3aiHa IpakTuueckas padora Ne20 2

KadecTBeHHBIN U KOJTUYECTBEHHBIN COCTaB MPOO MAaTEPUATIOB CTPOUTEITHLHO-PECTABPALIMOHHON JIEATETLHOCTH

u nuzaitHa. Krnaccudukamus Kpacok MO YKPBIBUCTOCTH, MPO3PAYHOCTH B 3aBUCHUMOCTH OT HMCHOJb3YEMBIX 9

MUTMEHTOB W CBA3ylOmMMX BemecTB. OmpeneneHnue cocTaBa KpacoK Ha COJEpPKaHHUE MHUKPO U

MaKpodJIeMEHTOB. PelieHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl TIO0 XUMHYECKOMY aHaju3y Mpoo

MAaTePHUAIOB CTPOUTEIBHO-PECTABPALIMOHHON IESITEILHOCTH U TU3alHA.
Tema 9.2.4. OcHoBHOE coep:KaHue 2 JIP 1-8
Hccnenosanue TeopeTuyeckoe ofy4enue 2 MP 1-9
obrexTon VY4eOHO-uccne0BaTeNbCKUN MMPOCKT B 00JIACTH HCCIeA0BaHUsT 00beKTOB TexHocheprl. O030p TeM ydueOHO- fp 1-12
TeXHOChCpEI HCCIIEIOBATENIbCKUX MPOEKTOB. AJITOPUTM BBIMOJIHEHUS MpoekTa. OmnpeneneHue mpoodaeMbl UCCIIECA0BAHUSL. 2

MeTtompl MOMCKa, aHaTu3a U 00paboTKK HH(POPMAITUHU O MPOEKTE B PA3IMYHBIX UCTOYHHUKAX.
IIpoMexxyToUYHAasi aTTeCTAIUSA MO TUCIHHIJIMHE (IK3aAMEH) 18
NHauBUaya bHBIH MPOEKT 18
Bcero 180




3. YcJi0BUS peajn3alnui NPorpaMmsbl 001eo0pa3oBaTeIbHOM JUCIUIIIHHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4eHHI0

Jlist peanu3anuy MporpaMMbl JUCHMIUIMHBI JTOKHBI OBITH MPEAYCMOTPEHbI
CJIEIyIOINE CIIeHUaIbHbIE MOMEIICHHS: YUeOHbI KaOMHET XUMUU W/ WK y4yeOHOU
XUMUYECKOU Ta00paToOpuHu.

OddekTuBHOCTh TpenojaBaHus Kypca XUMHUS 3aBUCUT OT HaJIUYUS
COOTBETCTBYIOIIIETO MAaTEPUATIBHO-TEXHUUECKOTO OCHAICHHS. DTO OOBSICHSIETCS
OCOOCHHOCTSMHU Kypca, B TIEPBYIO oOuepellb €ro MHOronpo(mibHOCTBIO U
IPaKTUYECKON HAIPaBIEHHOCTHIO.

B coctaB  y4eOHO-METOAMYECKOTO UM  MaTepUaAbHO-TEXHUYECKOTO
obecrieyeHus: MPOrpaMMbl Y4€OHOTO TIpeiMeTa XUMUS BXOJIAT:

JlaGoparopust xumuu Nel6

- pabouee MECTO Mpero1aBaTes;

- pabouue MecTta 00y4aroIIuXCs;

- CYIIWJIBHBIN 1mIKad;

- TUCTUWLISITOD;

- BJIEKTPOJIU3ED;

- TaOJIMIIBL,

- CXEMBI;

- IUTaKaThl;

- MOJIENIM CTPOECHUSI OPTaHUYECKUX U HEOPTaHUUECKUX BEILIECTB;

- HIHCTPYKIIMOHHBIE KapThI;

- HaOOPBI PEaKTHUBOB;

- BoJIsiHas OaHs;

- BEChI AHAIUTUYECKHUE;

- Beinpsamutens BCIL;

- KHHOIIPOEKTOpP;

- MydenbHas Meyb;

- IOPTPETHI YUYEHBIX — XUMHUKOB;

- CTEH/IbL:

XUMHUYECKUE 3HAKH; TaOIUIla PACTBOPUMBIX COJICH;

PSZl aKTUBHBIX METAJJIOB; JabOpaTOPHBIM CHHTE3 aMMuaka, anmnapara Kurma;
peakuus cpepl; nepuoanueckas cucrema snnemeHToB /.M. Menneneena;

MoOWIBHBIN TPOEKIMOHHBI KOMIUIEKT: HoyrOyk Samsung ND-RC710
Mynerumenuiinbeiii ipoektop RoverLight DVS 850

DKpaH NepeHOCHOI

Onepanmonnas 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.

KOMHBIOTCpHBIfI Ki1IaCC C JIMOCH3WOHHBIM IIPOrpaMMHBIM oOecrieueHuEM U
MYJIbTUMEIUUHBIM poekTopoM NelO

- TCXHUYCCKHEC CPCACTBA 06yquH;1:

Cucrtemusiii 070k (10 mrT.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb
DDR2, HDD 250 Gb, DVD/RW

Mownwutop (10 mt.): LG Flatron W1943C

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

Monwutop: LG Flatron W1943C

[TpunTep Samsung ML-1640

Ckanep HP Scanjet G2410

Ayano KOJOHKHU

Onepanuonnas cuctema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: byxrantepus 8 yueOHasi Bepcusi

1C: byxrantepus 8.1 yueOHas Bepcus

1C: bByxranrepus 8.2 yaeOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMIITAC-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 Ayt caMOCTOATENHHON paboOThl (OMOIMOTEKA, YNTATBHBINA 3aJ C
BBIXOJOM B ceTh IHTEpHET)

Cucremnpiii 6mok(6mrt.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb
DDR2, HDD 250 Gh, DVD/RW

Momnutop(6 mt.): BENQ E910

Cucremnniii 65ok: 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

Cucremuniii 6mok: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2,
HDD 120 Gb, DVD/RW

MonwuTtop: Acer V2003W

Ckanep Canon CanoScan LIDE 25



Tenesuzop SUPRA 42 mroitma

Ayano KOJOHKH

Onepanmonnas cuctema 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. UndopmanmoHHoe o0ecniedeHne peajau3auuu MporpaMmbl

Jlns  peanuzanuu  mporpaMmbl  OuOIMOTEUHBIM (POHI 00pa3zoBaTeIbHOU
OpraHu3aIuu  HMEeT NeyaTHbIE U DJICKTPOHHBIE 00Opa3oBaTeIbHBIE W
UH(OOpPMAIIMOHHBIE  PECypChl, PEKOMEHAYyeMble JJIsi  UCIIOJb30BaHUS B
o0pa3oBaTeIbLHOM MPOIIECCE.

OcHoBHas UTEpaTYypa
1. Pymsutuc, I'. E. Xumus. 10 kinacc. bazoBeiii ypoBens: yueonuk / I'. E.
Pynsutuc, ®@. I'. ®enpaman. - 6-¢ u3z. - Mocksa: M3natensctBo "[Ipocsenienue",
2022. - 224 c. - ISBN 978-5-09-099536-8. - TekcT: anekTpoHHsIit. - URL:
https://znanium.com/catalog/product/1928187
2. 'abpuensn, O. C. Xumus. YriryOsneHHbIN ypoBeHb. 10 kiiacce: yueOHoe mocodue
/ O. C. TI'abpuensn, C. YO. [Tonomapes, U. I'. OctpoymoB. - 5-¢ u3.,
nepepaboranHoe - Mocksa : U3natensctBo "l[IpocBemenue"”, 2022. - 368 c. -
ISBN 978-5-09-099544-3. - Tekcr : anexTpoHHbIi. - URL:
https://znanium.com/catalog/product/1928199
3. CyBopos, A. B. O6mas u Heopranuyeckas xumusi. Bonpocs! u 3agauu :
yaeOHoe 1mocobue I CpeTHero mpodeccuoHaabHoro oopasoBanus / A. B.
CyBopos, A. b. Hukonsckuii. - 2-e u3a., ucnp. u gom. - M : FOpaiit, 2022. - 309
c. Pexxum nocryma: https://urait.ru/bcode/494152
4. Illa6apos, FO. C. Oprannueckas xumus: yueonuk / FO. C. Illabapos. - 5-e usm.,
ctep. - Cankt-IlerepOypr: Jlanp, 2022. — 848 c. - ISBN 978-5-8114-1069-9. —
Texcr : anexkTpoHHsIH // JIanb: 21eKTpoHHO-0MOIMOTeYHast cuctema. - URL:
https://e.lanbook.com/book/210716.

JlonosHUTENbHAS IUTEpATypa

1. Hukutuna, H. I'. Ananutudeckast Xumus: y4eOHUK U MIPAKTUKYM JIJIsl CPEJTHETO
npodeccuonanbHoro oobpazosanus / H. I. Hukutuna, A. I'. bopucos, T. .
XaxanuHa; nog penakuueit H. I'. Hukutunoi. -4-e uzz., nepepad. u gom. - M :
MznatensctBO FOpaiit, 2022. - 394 c.
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4. KoHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHUs 001e00pa3oBaTeIbHOM

AUCIUIIJINHBI

Pe3yibTaThl 00yuyeHus

®opMbI U METOIbI

OLIEHKH
JIN4HOCTHBIE Pe3yJIbTATHI: Y CTHBINH/MTMCbMEHHBII
JIP 1 I'paxxaHCcKO€ BOCIIUTaHUE OIIpoC
JIP 2 ITatpuoTryueckoe BOCIIUTaHUE becena
JIP 3 JIyXxOBHO-HpaBCTBEHHOE BOCIIUTAHUE YcTHOE coolbmieHune
JIP 4 DcreTnyeckoe BOCOUTAHUE Jlokmaasl
JIP 5 ®usnyeckoe BOCIUTaHUE TectupoBanue
JIP 6 TpynoBoe BoCIUTaHUE PoneBas urpa
JIP 7 Dxojoruueckoe BOCIIUTAHUE [IpezenTanms
JIP 8 LleHHOCTh Hay4YHOTO TTO3HAHUS DK3aMeH
MeTtanpeaMeTHbIe pe3yJbTaThI:

Y CTHBIM/TIUChMEHHBIN

OBJ1ajleHHe YHUBEPCAJIbHBIMYI YU€OHBIMU MO3HABATEIbHBIMH OIpoC
JeHCTBHSIMHU: Bbecena
MP 1 0a30BEbI€ JIOTHUECKUE JIEHCTBHUL: YcrHOE coolnienne
MP 2 0a3oBrle uccien0BaTENbCKUAE IeHCTBUS: Jlokmaasl
MP 3 paborta ¢ uHbopmanue TectupoBanue
OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH PoneBas urpa
NefCTBUSAMMU: [IpezenTanus
MP 4 obmenue [IpoBepounas pabora

MP 5 coBMecTHas IeITEIHLHOCTD

OBJajieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMU AeHCTBUAMMU:
MP 6 camoopranu3zanus

MP 7 caMOKOHTpPOJIb

MP 8 sMOIMOHaIBEHBIA HHTEIUIEKT

MP 9 npunsTe ceds u Ipyrux Jroaei

DOK3aMeH

IIpeaMeTHBbIe pe3ybTAThI:

IIP 1 chopMupoBaHHOCTh TPEACTABICHUN: O XUMHUYECKOMH
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KAPTUHBI MUPA, POJIM XUMUU
B TO3HAHUM SIBJICHUN MPUPOJBI, B (OPMHUPOBAHUHM MBILIUICHUS U
KyJIbTYypbl ~ JIMYHOCTH, €€ (PYHKIMOHAJIBHOW TI'PaMOTHOCTH,
HE0O0X0AMMOM ISl pelleHus] MPAKTHUECKUX 33/1a4 U HKOJIOTHUECKH

YV CTHBIA/TTUCEMEHHBIN
OIIpOC

becena

VYcrHOE cooOmienne
Jlokmael
TectupoBanue




00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M HPUPOIHOMN
cpexne;

[IP 2 BrnageHue cHUCTEMOW XMMHMUYECKHX 3HAHUW, KOTOpas
BKJIIOUAET: OCHOBOIIOJIATAIOIIME MNOHATUS (XUMHUYECKHI 3JIEMEHT,
aToM, OJIGKTPOHHas o00o0JioYKa artoma, S-, p-, d-DJIEKTPOHHBIC
opburtanu aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPHULATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAs Macca, MOJIAPHBIA OObEM, YIJIEPOJHBIN CKEJeT,
GyHKUMOHATBPHAS — TPYNINa, paguKal, HW30MepHUs, H30MEpHI,
FOMOJIOTMUECKUN PpsAJl, TOMOJIOTH, YTJIEBOAOPOJbl, KHUCIOPOA- U
a30TCOJIEpIKaINe COCTUHEHMS], OMOJOrMYeCKH aKTUBHBIE BEIIECTBA
(yrneBojpl, >KUpBI, O€lKH), MOHOMEp, NOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJSIPHBIE COEIUHEHMsS, KpHCTAJUIMYecKas
pemieTka,  TUMbl  XUMMYECKHX  peakiuil  (OKHCIUTENIbHO-
BOCCTaHOBUTEJIbHBIE, IK30-U IHIOTEPMUUYECKHE, PEAKLIUU HOHHOIO
obMmeHa), pacTBop, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAS JUCCOIMAILMS, OKUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XUMHUYECKOH peakliii, XUMHUUECKOE PABHOBECHUE), TEOPUU
1 3aKOHBI (T€OpUsI XUMHUYECKOTO CTPOEHUSI OPraHUYECKHUX BEIEeCTB
A.M. byrnepoBa, Teopus 3IEKTPOJTUTHYECKOW JHCCOIMALINH,
nepuonuueckuii 3akoH J[.M. MengeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH  S3BIK  XUMHH,
(akTosoruueckue CBEJIEHHSI O CBOMCTBAX, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIOJIb30BAHUM B@KHEWIIMX HEOPraHU4eCKUX U
OpraHMYECKUX BEIIECTB B OBITY M NPAKTHUECKON IesITeNbHOCTH
YEII0BEKa;

I[P 3 cdhopMupoBaHHOCTh YMEHUW BBISBIATH XapaKTEPHbBIC
MPU3HAKA M B3aWMOCBSI3b HM3YYEHHBIX [IOHATHNW, NPUMEHSAThH
COOTBETCTBYIOIIME IOHATHUS MPU ONHUCAHUUA CTPOCHHSI U CBOMCTB
HEOPraHUYECKNX W OPraHMYECKHUX BEUIECTB U UX IPEBpaICHUH;
BBIABJISITH B3aMMOCBA3b XMMHUUYECKMX 3HAHUM C MOHATUSIMHU U
MPEACTABICHUSAMHU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

IIP 4 chopmMUpOBaHHOCT, YMEHHH HCIOJIb30BaTh HAUMEHOBAHUS
XUMHUYECKUX COCTMHEHUN MEXIYHApPOIHOIO CO3a TEOPETUUYECKOU
U TPUKIAJHOM XMMHUM W TPUBHUAIBHBIE HA3BAHUS BAXKHEUIIUX
BEILIECTB (ITWUJICH, alleTWJieH, TJulepuH, ¢eHol, dhopMambIeru,
YKCyCHasi KHUCJOTa, TJIMUMH, YrapHbld Ta3, YIJEKHUCIbIA ras,
aMMHMaK, raiieHasi U3BeCcTb, HeralieHas U3BeCTb, IUThEBAS COJA U
JPYTUX), COCTABIATH (POPMYIIbl HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHUS XUMHUYECKUX PEaKIUH, OOBICHITh UX CMBICI,
MOATBEPXK/IaTh XAPAKTEPHbIE XUMUYECKHE CBOWCTBA BELIECTB
COOTBETCTBYIOIIIMMHU SKCIEPUMEHTAMU U 3aIlUCAMH ypaBHEHUU
XUMUYECKUX PEAKIUN;

I1P 5 c(OPMHUPOBAHHOCTH YMEHUI yCTaHaBJIMBATh
MIPUHAUIEKHOCTh HM3Y4YEHHBIX HEOPraHMYECKUX M OPTaHWYECKUX
BEIECTB K OIPENEIECHHBIM KjaccaM M TIpylnaMm COEIUHEHUH,
XapaKTEepPU30BaTh UX COCTAaB M BAXXHEHIINE CBOMCTBA; ONPEIEIATH
BUJIl XUMHUYECKUX CBsI3el (KOBaJIGHTHAs, HOHHAs, MeTaJlIn4yecKas,
BOJOPO/IHAs), THIbl KPUCTAJUIMYECKUX  PELIETOK  BEIIECTB;
KJIaccu(UIUPOBATh XMMUYECKHE PEAKIINU;

I[IP 6 BnageHHWe OCHOBHBIMM METOJAMU HAYYHOIO IO3HAHMS
BEIIECTB M XHUMHMUYECKMX SBJICHHHA (HaOdrofeHue, H3MepeHue,
9KCIEPUMEHT, MOJIETIUPOBAHUE);

IIP 7 cdopMUpOBaHHOCTh YMEHHHM MPOBOJWUTH pacueTsl IO

PosieBas urpa
[Ipe3enTanus
[TpoBepounas pabota
DK3aMeH




XUMHYECKUM (HOpMyllaM U ypaBHEHHSM XUMHUYECKHX pPEaKIHi ¢
UCTONb30BaHUEM  (PU3UYECKUX  BEIUYMH, XapaKTEPU3YIOIIMX
BEIIECTBA C  KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMma
(HopMaJIbHBIE ~ YCJIOBMSI)  Ta30B,  KOJUYECTBA  BEIECTBA;
HCIO0JIb30BATh CHUCTEMHBIE XUMHYECKUE 3HAHUS M I[PUHATHUS
pelieHuit B KOHKPETHBIX JKW3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C
BEILLECTBAMU U UX IPUMEHEHHUEM;

I[P 8 chopMHUPOBAaHHOCTH YMEHUH IUIAHUPOBATh W BBIMOJIHSTH
XUMHMUYECKUN SKCIIEPUMEHT (IIPEBPALLEHUS] OPraHUYECKUX BEILECTB
IIpY HAarpeBaHUH, IOJIyYE€HUE 3TUJICHA U H3YyYEHHUE €ro CBOICTB,
KaueCTBEHHbIE pPEAaKIMM Ha albJeTUJbpl, Kpaxmal, YKCYCHYIO
KHCJIOTY; JIeHaTypalys OeIKOB IIPU HarpeBaHUH, LIBETHHIE PEAKIIUU
0€JIKOB; MPOBOJUTH PEAKIIMM MOHHOTO OOMEHa, ONPENeNiTh Cpeay
BOJHBIX pPAacTBOpPOB, KaueCTBEHHBbIE peakIUM Ha Cyibdar-,
KapOOHaT- M XJIOPUJI-aHUOHbI, Ha KAaTUOH aMMOHHS; pEeLIaTh
SKCIEpPUMEHTaJbHblE  3ajaud 1o TeMaMm  «MeTamael»
«Hemerannel») B COOTBETCTBUM C  MpaBWIaMU  TEXHUKHU
0€30MacHOCTH MpH OOpallleHuu C BEUIECTBAMH U JIabOpaTOPHBIM
o0opy/noBaHHEM;  TPEIACTABISATH  PE3yAbTaThl  XMMHUYECKOTO
JKCIepUMeHTa B (OopMe 3alucu YpaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3y/IbTAaTOB;
I[P 9 copmMupoBaHHOCTH YMEHHS aHAIU3UPOBATh XUMHUYECKYIO
nH(pOpMaLMIO, TOJyYaeMyl W3 pa3HbIX MCTOYHUKOB (CpEICTB
MaccoBoi nHpopmaruu, cetb UHTEpHET U apyrue);

I[P 10 chopmMupoBaHHOCTP yMEHHH COOMIOIATH  TpaBHUIIA
HKOJIOTHYECKU 11eJIeCO00pa3HOro MoBeAeHUs] B OBITY U TPYIOBOM
NESTeIbHOCTH B IENAX COXPAaHEHHS CBOETO 3JI0OPOBbS U
OKpy)Kalollled  MPUPOJHOM  Cpedbl; YYHUTHIBATH  OIMACHOCTh
BO3JICHCTBUSL HA >KUBBIE OPraHU3Mbl OIPENIEICHHBIX BEUIECTB,
MOHMMAas  CMBICH  [OKa3zaTelss  MpeAeNbHOW  JOMYCTHUMOM
KOHLIEHTPALIUU;

I[P 11 s oOyyarommuxcsi ¢ OTPaHMYECHHBIMH BO3MOXKHOCTSIMHU
310pOBbs: C(POPMHPOBAHHOCTH YMEHUSI NPUMEHSATH 3HaHUA 00
OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHMS BEIIECTB U XUMHUYECKUX
SIBJICHU;

P 12 UL CHENBIX W CIA0OBUAAIMIMX  OOYyYarONIUXCS:
cOpMUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh PEbeHO TOUYEUHYIO
cuctemy o6Oo3HaueHuii JI. bBpaiinsg s 3amucu  XUMHYECKHUX

dbopmyi.
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