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1. O61masi xapakTepucTUKa pado4eil mporpaMMbl 00111€00pa3oBaTeIbLHOI
TUCHUILTHHBI « XHUMMA»

1.1. MecTo OMCUMIUIMHBI B  CTPYKTYpe OCHOBHOHl  Npo¢ecCHOHAIBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBblI

Oo01eoOpa3oBaTenibHasl IUCHUIUIMHA «XUMHUSD) SIBISIETCA 0053aTE€IbHONW YaCThIO
0011e00pa30BaTEIbHOTO IUKJIA 00pa30BaTENbHOM IMPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenuansHocTH 35.02.14 OX0OTOBEAEHUE U 3BEPOBOJICTBO.

1.2. Heau u uIaHupyeMble pe3yJIbTaThl 0CBOCHUS JUCHUIIIMHBI
1.2.1. lean u 3agaumn JUCUUIJIMHBI

®opmupoBaHue y O0OydYaIOMIUXCS XUMHUYECKONW COCTABIISIONMIEH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpA KaK OCHOBBI NPHUHATHS pEUICHUH B JKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOI'O ITOBEJAECHUS B IIPUPOJHON Ccpee.

3agauM IMCUMILINHBL:

1) cdopMupoBaTh NOHMMAHHE 3aKOHOMEPHOCTEM MPOTEKaHUSI XUMHUYECKHX
IIPOILIECCOB U SBJIEHUM B OKPYKAIOUIEH CpeAe, LEJIOCTHOM HAydYHOW KapTUHBI MUpA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJUTH pPACUETHl IO XUMHUYECKUM (opMmynam U
YPaBHEHUSM XUMHUYECKHUX PEAKLMH, IUIAHUPOBATh U MHTEPIPETHUPOBATH PE3YJIbTATHI
XUMHYECKUX 3KCIIEPUMEHTOB,

3) cdopmupoBaTh HAaBBIKM NPOBEACHHUS XHUMHUYECKHX OSKCIIEPUMEHTAIbHBIX
UCCIIEJOBaHUI C COONIOICHUEM MpaBUil OE30MacCHOrO OOpalleHHs C BEUIECTBAMH U
71a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHMs aHAJIM3UPOBAThH, OLICHUBATh, IPOBEPATH HA JTOCTOBEPHOCTH U
0000111aTh HHPOPMALIUIO XUMHUYECKOTO XapaKTepa U3 pa3InyHbIX HICTOYHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCEACTBUS CBOEH NIE€ATEIbHOCTH U
XUMHUYECKUX MPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

6) chopMupoBaTh MOHMMAHKUE 3HAYMMOCTH JOCTH)KEHUNH XMMHUYECKON HAayKd U
TEXHOJIOTHH JIsl pa3BUTHS COLIMAIBHOM U IPOU3BOJACTBEHHOM cep.

1.2.2. Ilinanupyembie pe3yJbTAThl OCBOCHUS Y4eOHOI0 Ipeamera

OcBoeHHMe coaepkaHuss ydeOHOro mpeamera «XHMHUsS»  oOecleunBaeT

JOCTHXKEHHE 00YYaIOIMMHUCS CIEAYIOMIMX JUYHOCTHBIX PE3yIbTaTOB:

JIP1 | I'paxknaHckoe BOCIIUTaHHE:

- c(hOPMHUPOBAHHOCTh TPAXKTAHCKOW TO3MLIMHU OOydarolmerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOr0 O0IECTBa;

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

- TPUHATHE TPAJUIUOHHBIX HAIMOHAJIBHBIX, OOIIEUETIOBEUYECKUX TI'YMAHHUCTHUECKUX H
ACMOKPATUYCCKUX HGHHOCTefI;

- TOTOBHOCTh NPOTHBOCTOSITh HAEOJIOTHM HKCTPEMM3Ma, HalMOHAIM3Ma, KceHodobuwu,




JIMCKPUMUHALIIH IO COLMATIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM NIPH3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B WHTEpPECax TIPakJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIIPAaBICHUH B OO0ME0Opa30BaTEIbHOM OpraHM3alMd W JETCKO-
FOHOILIECKUX OpPTraHU3aIUsIX;

- yYMEHHE B3aWMOJICWCTBOBATh C COIMAJIbHBIMH HMHCTHTYTAaMH B COOTBETCTBUH C HX
(GYHKIMSMU ¥ Ha3HAYCHUEM;

- TOTOBHOCTh K T'YMaHUTAPHOH U BOJIOHTEPCKOU ESTEIBHOCTH;

JIP 2 | IlarpoTH4YecKkoe BOCIIUTAHHE:
- c(OPMHUPOBAHHOCTb POCCUNCKON I'Pa’kJaHCKON WIEHTUYHOCTH, aTPUOTU3MA, YBAKEHUS K
CBOEMY HapoOJy, 4yBCTBAa OTBETCTBEHHOCTH mepen PoauHoOM, ropnocty 3a cBOM Kpau, CBOKO
Poauny, cBOM s3BIK M KYJIbTYpY, IPOLUIOE M HACTOSINEE MHOTOHALIMOHAIBHOIO HApoIa
Poccuu;
- LICHHOCTHOE OTHOLICHHME K I'OCYIapCTBEHHBIM CHUMBOJIaM, UCTOPUYECKOMY M IPUPOJIHOMY
HaCJIEUI0, MaMATHUKAM, TpaaulusaM HaponoB Poccum, noctmwkenusMm Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYE;
- uyeitHas yOeKJIeHHOCTb, TOTOBHOCTD K CIY)KCHHUIO M 3ammre OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

JIP3 | JIlyxoBHO-HPaBCTBEHHOE BOCIIUTAHUE:
- OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUICKOIO HAPOJA;
- ¢(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT'O TIOBEACHHUS;
- CITOCOOHOCTD OIICHWBATh CUTYallMIO U IPUHUMATh OCO3HAHHBIC PEIICHNUs, OPHEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
- OCO3HaHME JUYHOI'0 BKJIa/1a B IOCTPOCHHUE YCTONYUBOIO OYyIIEero;
- OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTENSAM U (WIN) APYTMM WIEHAM CEMbH, CO3JJaHHIO
CEMbM Ha OCHOBE OCO3HAHHOI'O MPHUHATHS LIEHHOCTEHW CEMEWHOM >KM3HU B COOTBETCTBHH C
TpaauuusaMu Haponos Poccuy;

JIP 4 | DcreTHyeckoe BOCIUTAHME:
- ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOUYAs SCTETUKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX OTHOIIECHUH;
- CIIOCOOHOCTH BOCIIPUHUMATh Pa3IMYHbIC BUBI HCKYCCTBA, TPAJAUIIUN U TBOPUYECTBO CBOETO
U APYTUX HApOJ0B, OIIYIIATh SMOLIMOHAIBHOE BO3ACHCTBUE UCKYCCTBA,
- YOeXJI€HHOCTh B 3HAYUMOCTH JJISl JIMYHOCTU U OOIIECTBAa OTEYECTBEHHOI'O U MHPOBOIO
HCKYCCTBA, STHUYECKHUX KYJIBTYPHBIX TPAJAULUN U HAPOJHOTO TBOPUECTBA;
- TOTOBHOCTh K CaMOBBIP@XEHHMIO B DPa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE IPOSBIATH
KauecTBa TBOPYECKON JIMYHOCTH;

JIPS | ®dusnyeckoe BOCIMTAHUE:
- ¢(hOpMHUPOBAHHOCTH 3/I0POBOT0 M 6€30MacHOr0 00pa3a *KHU3HU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3/I0pOBbIO;
- TOoTpeOHOCTh B (PU3MYECKOM  COBEPUICHCTBOBAHMHU,  3aHATHSAX  CIIOPTHUBHO-
0310POBUTEIBHOMN JESTETbHOCTHIO;
- aKTMBHOE HETIPUSATHE BPEIHBIX MPUBBIUEK U MHBIX (JOPM MPUUMHEHUS Bpela (PU3NYecKoMy
1 ICUXUYECKOMY 3/I0POBBIO;

JIP 6 | TpynoBoe BociMTaHue:

- TOTOBHOCTH K TPYy, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

- TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH TEXHOJIOTHYECKON 1 COMAIbHON HAMPaBICHHOCTH,

CIIOCOOHOCTh WMHUIIMUPOBATh, IUTAHUPOBATh M CAMOCTOSITENILHO BBIMOJHATH TaKYHO

NeSTeTbHOCTD;

- MHTEpeC K pas3nu4HbIM chepam mnpodeccHOHATBHON NesATENbHOCTH, YMEHHE COBEpIIATh

OCO3HAHHBIN BBIOOP Oyaymield mpodeccud U peaTn30BBIBaTH COOCTBEHHBIE KU3HECHHBIC

TUJTaHBI;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO U caMOOOPa30BAHUIO HA MIPOTSKEHUH BCEH
KU3HH;




JIP 7

IKOJOrHYeCcKoe BOCMIUTAHHUE:

- c(hopMHPOBAHHOCTH JKOJOTHUECKOW KYJIbTYphl, IOHMMAHUE BIUSHUS COLHUAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSIHME IPUPOJHOM M COLUAIBHON CpeAbl, OCO3HAHME
r1100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX IPooIeM;

- IJJAHMPOBAaHUE M OCYILECTBICHUE NEHCTBUM B OKpYXalOLIEW Cpelle Ha OCHOBE 3HAHUSA
LeJIeN yCTOMYMBOTO Pa3BUTHS YEJI0OBEYECTBA;

- aKTMBHOE HENPUATHE ACUCTBUN, IPUHOCSIINX BPEJ OKPYKAIOILEH Cpele;

- yMEHHEe  TpPOTHO3MPOBAaTh  HEOJArONpPUATHBIE  HKOJIOTUYECKHE  IOCIIEICTBUS
IIPEAIPUHUMAEMBIX JE€HCTBUH, IPENOTBPAILATD UX;

- paCLIMPEHUE ONBITA ACSITEIBHOCTH SKOJOTMYECKON HAIIPaBIECHHOCTH;

JIP8 | IleHHOCTH HAYYHOI'0 O3HAHMSA:
- c(hopMUPOBAaHHOCTb MMPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJOre KYIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IIOJIUKYIBTYPHOM MHUDE;
- COBEPILICHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKON KYJIBTYPBI KAK CPEICTBA B3aUMOJCUCTBUSA
MEXy JIFOIbMU U IIO3HAHMS MUPA;
- OCO3HAHHUE LEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISTH HPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAMBUAYAJIBHO U B TPYIIIE.

OcBocHue COACPKaHUA y‘l€6HOI"O IpcamMcTa «XUMUA» o0OecreynBaeT

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

OBnaueHne YHUBEPCAJbHBIMH y‘leﬁﬂbIMl/I MMOo3HaABaTEJIbHbBIMU HEﬁCTBHHMH:

MP 1

a) bazoevie 102uyecKue 0elcmeus:

- CaMOCTOSTENbHO (OPMYJIMPOBATh M aKTYaJIM3HpPOBATh MPOOJIEMY, pacCMaTpPHBATh €€
BCECTOPOHHC;

- YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK WJIM OCHOBAHWUS JJIsi CPABHEHUS, KIacCU(UKAITUH
1 0000IIIEeHH;

- ONPEICIIATD LEIH JEATSIILHOCTH, 33/1aBaTh apaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

BHOCHTH KOPPEKTHBBI B JESITETLHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB IIENISAM,

- OIICHUBATh PUCKHU MTOCIICACTBHIA JIEATSIIEHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIJICHHE MPU PEHICHUH KU3HEHHBIX MPOOIIeM;

MP 2

0) 6azoevle uccnedosamebeKue 0CUCMEU:

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

- CHOCOOHOCTh UM TOTOBHOCTH K CaMOCTOSITEIFHOMY TIOMCKY METOJOB peIlleHuUs
MPaKTUYECKHX 3a/1a4, MPUMEHEHHUIO Pa3TUYHBIX METOJIOB MTO3HAHMUS;

- OBJQJICHUE BUJAMU JEATEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHMS, €r0 MHTEpIIpPETAIUH,
npeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMUHBIX yYEOHBIX CHUTYyallUsX, B TOM YHCJE TMpHU
CO3aHUH YUEOHBIX U COIIMAIbHBIX TPOEKTOB;

- (GOopMHpOBaHME HAYYHOTO THIA MBIIUICHUS, BJIAJICHUE HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MMOHATUSIMHU U METOJAMU;

- CTaBUTHh U (POPMYNIHPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BATEIbHOW NESITEIBHOCTH M
JKU3HEHHBIX CUTYalLMSIX;

- BBIBIISATh TPUYUHHO-CJICICTBEHHBIC CBS3M W aKTyaJIM3UPOBATh 3a/lady, BBIJIBUTAThH
TUIIOTE3y €€ PEICHUs, HaXOJUTh apTyMEHThI ISl JI0KAa3aTeIbCTBA CBOMX YTBEP)KICHHI,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

- aHAJIM3UPOBATH MOJYUYEHHBIE B XOJI€ PEILICHUS 3a7a4l Pe3yIbTaThl, KPUTUUECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

- TaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

- pa3pabaThIBaTh MJIAH PEHICHUs MPOOIEMBI C YIETOM aHaIu3a UMEIOIINXCS MaTEPHATbHBIX




¥ HEMaTepUAITbHBIX PECYPCOB;
- OCYHICCTBJIATH HeHeHaHpaBHeHHBIfI IMOUCK IICpCHOCAa CpCACTB U CHOCOGOB HeﬁCTBHH B
poeCCHOHABHYIO CPEY;

- yYMETh TEpPEHOCHTh 3HAHWS B TO3HABATEIBHYKD H MPAKTUYECKYHD O0JacTu
KHU3HEICATECILHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00JIacTell;

- BBIJIBUTATh HOBBIC UJICH, TIPE/IaraTh OPUTHHAIBHBIC TOIXO0/IbI ¥ PEIICHHS,

- CTaBUTH HpO6JIeMBI 1 3aa4u, JOIMYyCKAIHNEC AJIbTCPHATUBHBIC PCUHICHU A,

MP 3 | ¢) paboma c ungpopmayueii:
- BJIAQAETh HABBIKAMU TMOJy4YeHHUS WHPOPMAMK U3 HMCTOYHUKOB pPA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIISCTBIATh TOWCK, AHAINW3, CUCTEMATHU3AIMI0 W HWHTEPIPETAIUIO
nH(pOpMaIUK pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS;
- CO3/IaBaTh TEKCTHI B PA3IMYHBIX (hOpMaTax ¢ y4eTOM Ha3HaueHUs WH(GOPMAIIUU U 1EeIeBOU
ayIUTOPHUH, BRIOUpask ONTUMAIBHYIO (OPMY IIPEICTABICHUS M BU3YAIH3allUH;
- OIICHWBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(OPMAIIUU, €€ COOTBETCTBUE MPABOBHIM U
MOPAJIbHO-dTHYECKUM HOPMaM;
- HCIOJB30BaTh CpPEACTBA WH(OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEeIICHHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 33/1a4 ¢ COOIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE30MaCHOCTHU, THUTHEHBI, pecypcocOepeKeHus,
NPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€301acHOCTH;
- BJAJEeTh HAaBbIKAMHM pACIIO3HABAHUS W 3aIlUThl HMHPOPMAIMH, HHPOPMAIIMOHHON
06€30MacHOCTH JINYHOCTH.
OBRJ1ajieHHe YHUBEPCAJILHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMH:

MP4 | a) obwenue:
- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;
- pacmo3HaBaTh HEBepOAJIbHBIC CpPEJCTBAa OOIIECHUS, TMOHMMATh 3HAYCHHE COIMATbHBIX
3HAKOB, PACIIO3HABATH MPEANOCHIIKYA KOHMIMKTHBIX CUTYAIlM U CMSATYATh KOH(QIHKTHL;
- BJIAJICTh PA3IUYHBIMH CIIOCOOAMH OOIIICHUS U B3aMMOJICUCTBUS;
- aprYMCHTHPOBAHHO BECTH JIMAJIOT, YMETh CMSIT4aTh KOH(DIUKTHBIC CUTYAIIHH,
- pa3BepHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHHsI C HMCIOJIb30BAHHUEM S3BIKOBBIX
CPEJICTB;

MPS | 6) coemecmnasn oesmenvhocmos:
- IOHUMATh U UCIIOJIL30BaTh MPEUMYIIECTBA KOMAaH/HON ¥ WHIUBUIYAITBHON paOOTHI;
- BBIOMpATh TEMaTUKy U METOJIbI COBMECTHBIX JEHCTBUI C y4yeTOM OOIIUX WHTEPECOB U
BO3MOYKHOCTEH Ka)kJIOTO WieHa KOJUICKTHRA;
- TpPUHUMATh 1EIM COBMECTHOW JeATeIbHOCTH, OPTaHM30BBIBATH M KOOPAWHHUPOBATH
JEHCTBUS MO €€ JOCTHIKCHHIO: COCTABIIAThH IUIAH JICHCTBHM, paclpelessTh POIH C YUETOM
MHEHUH Y4aCTHUKOB 00CYKJIaTh pe3yibTaThl COBMECTHOM paboTHI;
- OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAKJOTO YYaCTHUKA KOMAHJBI B OOIIUI pe3ylibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;
- TpeJyTaraTh HOBBIC TMPOCKTHI, OIEHUBATH WJEH C IO3WUIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
- KOOPJAMHHPOBATh U BBHITIOJNHATH pPabOTy B YCIOBUSAX PEATBLHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
- OCYIICCTBJIATH ITO3UTHUBHOE CTPATETHYECKOE IIOBEICHHWE B PA3JIMYHBIX CHTYAIHsX,
MPOSIBIISATE TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.
OBRJ1ajieHHe YHHUBEPCAJbHBIMHU PEryJasTHBHBIMH € CTBUSIMU:

MP 6 | a) camoopzanuzayus:

- CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATENIbHYIO JI€ATEIbHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHOU JEATEIBHOCTH M
JKU3HEHHBIX CUTYaLMsIX;

- CaMOCTOSITEJIFHO COCTABJIATH IUIAH PEIIeHHs MPOOJIEMBbI ¢ yIETOM HMEIOIIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEJIIOYTEHUN;




- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;

- pacUIMpsATh paMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUH;

- ZIelaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;
OLICHUBATh IPHOOPETEHHBIN OIIBIT;

- CIIO0COOCTBOBaTh (POPMUPOBAHUIO M IPOSIBICHUIO LIMPOKON 3PYAULIMU B pPa3HbIX 00JacTsAX
3HaHMUH, HOCTOSTHHO NOBBINIATh CBOM 00Pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb;

MP 7

0) camoKoHmpob:

- J1aBaTh OIICHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBBI B JIESATEIHLHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

- BJIJICTh HABBIKAMHU TO3HABATEILHOU pe(ICeKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBHIMA
N MBICJIMTCIIBHBIX MTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/If/’I;

- UCTIOJIH30BATh MPUEMBI pe()IICKCHHU ISl OLIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEUICHHUS;

- YMCTb OLICHUBATHb PUCKU U CBOCBPCMCHHO NPUHUMATL PCHICHUA 110 UX CHUIKCHUILO,

MP 8

6) IMOUUOHANLHBLIL UHMETIEKN, NPEeONOIazZalowuil ChopMUpoOBaAHHOCHIb:

- CaMOCO3HAHUs, BKIIOYAIOIIECIO0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIIBHOE COCTOSIHUE,
BUJICTh HAIpPAaBJICHUS Pa3BUTHS COOCTBEHHOM 3MOITMOHAIBHOU cephl, ObITh YBEPECHHBIM B
cebe;

- caMOoperyJIMpoOBaHus, BKJIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHE  NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CIOCOOHOCTH aJaNTHPOBATHCS K SMOIMOHATHHBIM
U3MEHEHHSIM U MPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

- BHYTPEHHEW MOTHMBALMHU, BKJIKOYAIOLIEH CTPEMJICHUE K JOCTHKEHUIO LEIM U YCHEXY,
ONTUMU3M, HUHUIIMATUBHOCTh, YMECHHUE JICHCTBOBATh, HCXO/SI U3 CBOMX BO3MOXKHOCTEH;

- OMIIaTHu, BKJIIO‘-IaIOHIeﬁ CHOCO6HOCTB IIOHUMATh OMOIMOHAJIBHOC COCTOSHHC I[pyrI/IX,
YUUTBIBATh €r0 TPU OCYIIECTBICHUH KOMMYHUKAIMH, CIIOCOOHOCTh K COYYBCTBHUIO H
COTIePEIKUBAHHIO;

- COLIMAIBHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C JAPYTHMH
JFOIbMU, 3a00THTHCS, MPOSIBIISITh MHTEPEC U pa3pemaTh KOH(IUKTEHI;

MP 9

2) npunamue ceda u Opy2ux niooeii:

- IPUHUMATH ce0s1, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA,

- TNpPUHUMATh MOTHBBI M apryMEHThl JIpYyrUX JIOJIed MpH aHallu3e pe3ylbTaToB
JesATeTbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFO/IeH Ha OMIMOKH;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UITUU APYTOTO YEJIOBEKA.

OcBoeHnue cozepkaHusl yueOHOro npeaMera « XUMUsD 00ecrieunBaeT
JOCTH)KEHHE 00YYaIOIMMHUCS CIAEAYIOINX IPEIMETHBIX PE3yIbTaTOB:

1P 1

- ¢(OpPMHUPOBAHHOCTD MPEJICTABICHUN: O XMMHUYECKOW COCTABJISIIOIIEH €CTEeCTBEHHOHAYYHOM
KapTUHBI MUPA, POJU XMMUU B TTO3HAHUU SIBJICHUM MPUPOJIBI, B (HOPMUPOBAHUH MBITUICHUS
U KyJIbTYpBl JTUYHOCTH, €€ (DYHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOAMMOHN ISl pelIeHUS
MPAKTUYECKHUX 33/1a4 U DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/JI0POBBIO U
MIPUPOJHOM Cpelie;

IIP 2

- BIAQJICHHE CHUCTEMOM XMMHYECKMX 3HAHMH, KOTOpas BKJIKYAET: OCHOBOIOJArarolue
NOHATHS (XUMHYECKUH ODJIEMEHT, aToM, OJJIEKTpOHHas o0oJoYka artoma, s-, p-, d-
AJIEKTPOHHBIE OPOMTANIM aTOMOB, MOH, MOJIEKYJIA, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIbHOCTS,
CTETEeHb OKHCJICHUS, XUMHMYecKas CBs3b, MOJb, MOJISIpPHas Macca, MOJIIPHBIH 00beM,
VIJAEpOAHBI  CKeleT, (yHKUMOHAIbHAs TIpylna, paauKal, HW30MEpHs,, H30MEpHI,
TOMOJIOTHYECKUN  Psii, TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOJ- U  a30TCOAEprKallue
COEIMHEHUS, OMOJOTMYECKH aKTUBHBbIE BellecTBa (YriaeBOJbl, JKUPBI, OENKH), MOHOMEp,




MOJIUMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KpUCTaIM4decKas
peleTka, TUIBl XMMHUYECKUX peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30-U
SH/I0TEPMHUECKUE, PEAKLIIMU HOHHOIO OOMEHA), PacTBOpP, 3JIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
JIEKTPOJIUTUYECKAs AMCCOLMALUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKOM
pEaKIMH, XUMHUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI (TEOPHsI XMMUYECKOIO CTPOCHMS
opranvueckux BemiectB A.M. bytiiepoBa, Teopusi 3IEKTPOJIMTUYECKON AMCCOLMALIMM,
nepuoanueckuil 3akoH .M. MenzaeneeBa, 3aKOH COXpaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, (PAKTOJIOTUYECKUE CBEJEHUS O CBOMCTBaX, COCTaBe,
NOJIyYeHUU U 0€30IIaCHOM HCIIOJIb30BAaHMM BaKHEMIINX HEOPIaHUYECKUX M OPraHUYECKHUX
BEILIECTB B OBITY U IPAKTUYECKOH e TeTbHOCTH YEJIOBEKa;

ITP 3

- ¢hOpMHPOBAHHOCTH YMEHHUI BBISBIISATH XapPAKTEPHBIC MPU3HAKHA U B3aMMOCBS3b H3y4EHHBIX
MOHSATUH, MPUMEHSTh COOTBETCTBYIOIIME IOHSATHUS IPH ONMUCAHWU CTPOSHUS M CBOWCTB
HEOPraHWYECKNX M OPraHMYECKHX BEIIECTB M MX TMPEBPALICHUN; BBIABISITH B3aHMOCBS3b
XUMUYECKUX 3HAHUN C TOHATHUAMH M TIPEICTaBICHUSAMH JPYTHX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

I1P 4

- c(OpMHUPOBAHHOCTb YMEHMH HCIOJIb30BaTh HAUMEHOBAHUS XHMHYECKHUX COCIMHEHHH
MEXIYHApOJHOIO COI03a TEOPETHUUYECKOM M NMPHUKIAJIHON XMMHUHM M TPUBHMAJIbHBIC HA3BAHUS
BOXHEHIINX BEMIECTB (3TWJICH, alETHJICH, TIMIEPUH, (eHON, (QopManbIerui, yKCycHas
KMCJIOTA, TJIMLWH, YrapHbIM ras, yrJIGKMCJIbIA ra3, aMMHakK, ralleHas U3BECTb, HerauleHas
U3BECTh, MMTHEBASI COJIAa U IPYTHX ), COCTABIATH (POPMYJIIBI HEOPTAaHMUECKUX U OPTaHUIECKUX
BEUIECTB, YpPAaBHEHUS XHUMUYECKUX pPEaKIUil, OOBSACHATHP HX CMBICI; HOJITBEPKIATh
XapakTEepHble XMMHUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOUIMMHU OKCIEPUMEHTAaMU U
3alUCSAMU YPAaBHEHUN XUMUUECKUX PEaKIIUi;

P S

- chOpPMHUPOBAHHOCTH ~ YMCHHMA  yCTAaHAaBIWBAaTh  MPUHANICKHOCTh  H3YUCHHBIX
HEOPraHWYECKUX U OPraHWYECKUX BELIECTB K ONPEACIEHHBIM KjaccaM M TpyIIam
COEIMHEHUM, XapaKTEepU30BaTh HMX COCTAB W BAXKHEMIIME CBOMCTBA; OIPEIEISITH BHUIBI
XUMHYECKHX CBsi3ell (KOBaJCHTHAas, WOHHAs, METaJUIMUecKas, BOJOPOJHAs), THIIBI
KPUCTAIIMYECKHUX PEUIETOK BEIIECTB; KJIacCU(PHUIIMPOBATH XUMUYECKUE PEAKIINU;

1P 6

- BJIAICHUC OCHOBHBIMU MCTOJaMH HAYYHOI'O ITO3HAHUSA BCHICCTB U XUMHUYCCKUX SIBJICHUI
(Ha6J’II-O,Z[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MO,ZLGJIHpOBaHI/Ie);

P 7

- c(hOpMUPOBAHHOCTb YMEHHMH MPOBOAUTH pacyeThl IO XUMHUYECKUM GopMylnaM u
YPaBHEHMSIM  XMMHYECKMX peakIMid C HUCHOJb30BaHMEM  (DU3MYECKHX  BEJIMYHMH,
XapaKTepU3YIOIINX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: Macchl, o0bemMa (HOpMajibHBbIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BELIECTBA; UCIOJIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIs
NPUHSATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsX, CBI3aHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

IIP 8

- c(pOpMUPOBAHHOCTb YMEHUW IJIAHUPOBATH M BBIMOIHATH XMUMHYECKUN SKCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPU HAarpeBaHUU, MOJIyY€HUE ITHIIEHA U U3y4eHHUE
€ro CBOWCTB, KAaYECTBEHHBIC pEaKUMM Ha albJCTUbl, KpaxMall, YKCYCHYIO KHCIIOTY;
JieHaTypanus OelKOB NpH HarpeBaHUM, I[BETHbIE PEAKIHUU OEJIKOB; MPOBOAUTH PEaKIUH
MOHHOTO OOMEHa, OIpEeNeNsATh Cpedy BOJHBIX PAcTBOPOB, KAUECTBEHHBIE pEAKLIUU Ha
cynbdar-, KapOOHaT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHHUS; PEIaTh SKCIIEpUMEHTAIbHbIE




3aa4u 110 TEMaM «MeTaniael»y U «HeMeTaHHBI») B COOTBCTCTBUU C IpaBUJIaMU TCXHUKHU
0e30MacHOCTH TpH  OOpallleHHH C BEIIECTBAMH H JIAOOPAaTOPHBIM O0OOPYIOBAHHEM;
NPEICTaBIATh PE3YIbTaThl XHUMHUYECKOTO SKCIIEpUMEHTa B (OpME 3aluCH ypaBHEHHM
COOTBETCTBYIOIIUX PEeaKkui U (GOpMyIHUpOBaTh BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

P9

- ¢hOPMUPOBAHHOCTh YMEHHSI aHAIM3UPOBATH XUMUUECKYI0 HH(POPMAIUIO, TOIYy4aeMyI0 U3
pa3HbIX UCTOYHHUKOB (CpelcTB MaccoBoi nHpopMaluu, cetb IHTEpHET U Apyrue);

I1P 10

- c(hOpMHPOBAHHOCTb YMEHHMH cOONIOAaTh MpaBWiIa SKOJIOIMYECKH LEeIecoo0pa3HOro
IIOBEJICHUS B OBITY M TPYJOBOH AEATENBHOCTU B LIENSAX COXPAHEHUS CBOETO 3JI0POBbs U
OKpYXKaloIlled MPUPOJHON CpEAbl; YYUTHIBATH OINACHOCTh BO3ACHCTBHA HA JKHUBBIC
OpraHu3Mbl  OIPEACICHHBIX BELIECTB, I[IOHMMAas CMBICJI IIOKa3aTeis IpeaesIbHON
JIOIIyCTUMOM KOHLICHTpaLUU;

ITP 11

- 1751 00Oy4aromMXCsl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0pOBBS: C(HOPMHUPOBAHHOCTD
YMEHUSI TPUMEHATH 3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHHUS BEIIECTB H
XUMUYECKHX SIBJIICHUH;

I1P 12

- JUISL CTIETIBIX M Ca0OBHIAMINX 00ydJaromuxcs: ¢chOPMUPOBAHHOCTh YMEHUS UCIOIB30BATh
penbedHO ToueuHyro cuctemy obo3znauenuit JI. bpaitns ans 3anvcu xumudeckux Gopmyi.




2. CTpyKTYypa H cojepkaHue 001eo0pa3oBaTeJbHOM AUCHUILTHHBI « XUMUS»

2.1. O0beM TMCHUILVIMHBI M BUABI y4eOHOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 213
B T.4.

OcHoBHOe coJep:kaHue 142
BT. 4..

TEOpeTUIEeCKoe 00ydeHne 62
IPAKTUYECKHUE 3aHSITUS 28
71a00paTOPHBIC 3aHATHS 10
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (COepPKAHNe 42
NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOpETUIECKOe 00ydeHne 20
MIPaKTUYECKHE 3aHATHS 12
71a00paTOPHBIC 3aHATHS 10
CamocrosiTeibHas padora:

[ToaroroBka pedepartoB, TOKIAI0B, HHIANBUIYaIbHOTO MPOEKTA C 1
UCTIOJIb30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTHIA

IIpome:xxyTouHasi arTecTanus (3K3aMeH)

Bcero 213




2.2. TemaTu4yeCcKMi IJIAH M COAEPKAHUE TN CIIUTTHHBI

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

OcHOBHOE cojep:KaHue 100
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 12
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.

N30TOMBI, 0OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE aTOMa, TMOpUIn3alis aTOMHbBIX OpOUTalIeH. 2

IIpakTnueckas padora Nel 2

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

NEPUOIOB.
Tema 1.2. OcHoBHOe coiep:KaHue 4 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.

IIpakTHyeckast padbora Ne2 2

Pemenre mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUN HA XapaKTePU3AIUI0 XUMUUYECKHUX 5

2JIEMEHTOB «MeTaunueckie / HeMeTalUTHUeCKIe CBOfICTBa, SJICKTPOOTPUIATCIBHOCTE U CPOACTBO K




AJICKTPOHY XMMHUYECKUX IJIEMEHTOB B COOTBETCTBHE C UX DJICKTPOHHBIM CTPOSHUEM U TIOJIOKEHUEM B
MePUONYECKON cucTeMe XxumMuieckux snemeHToB .M. MenaeneeBay.

Paznen 2. Xumuueckue peakuumn 18
Tema 2.1. Tumer OcHoOBHOE coep:KaHue 10 JIP 1-8
XHUMUYECKUX Teoperudeckoe o0yueHnue 6 MP -9
peakuuii Knaccudukanust 1 TUITBI XMMHUYECKUX PEAKIMi C y4acTHEM HEeOpraHW4YeCcKuX BemecTB. KomnyecTBeHHbIE [P 1- 12

OTHONICHUS B XUMHUH. OCHOBHBIEC KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUEThI [0 YPABHEHUSIM XUMHUECKHUX 5

peakuii. Mob KaK eIMHULIA KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHbI COXPaHEHUS MacChl U

sHepruu. 3akoH ABoraapo. Momsipablii 00beM ra3oB. OTHOCUTENIbHAS TUIOTHOCTh T'a30B.

CKopoCTh XUMUYECKUX peakiuid. JHeprus aktupaui. OOpaTUMOCTh XUMHUYECKUX PEaAKIIHA. 2

Xumuyeckoe paBHoBecue. DaKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYECKUX PEAKIUH. 2

IIpakTHyeckas padora Ne3 2

CocraBieHue ypaBHEHUH peaklnii COeIMHEHUS, pa3lIoKeHUs, 3aMelIeHHs], 0OMeHa. Y paBHEHUS PeaKIIHii

TOpPEHUs, HOHHOTO 0OMEHa, OKUCIIEHUSI-BOCCTAHOBJICHHS.

Pacuer KoMM4YeCTBEHHBIX XapaKTEPUCTUK MCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer

KOJMYECTBEHHBIX XapaKTEPUCTHUK MPOJAYKTA PEAKIIMK COSTUHEHHS, €CITH OJTHO U3 BEUIECTB JaHO B M30BITKE 5

W/WUITU COIEPKUT IpuMecH. Pacuer MaccoBo# miir 00bEMHOM JT0JTH BBIXO/1a MPOAYKTA PEAKIIMH COSTUHEHUS

OT TEOPETHUYECKH BO3ZMOXKHOTO. PacyeT 00beMHBIX OTHOIIEHUI ra30oB. PacueT maccel (00beM, KOJTMYECTBO

BEIIIeCTBA) MPOJAYKTA PEaKIIMH, €CITU OJJHO U3 BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPeAEICHHON MacCOBOU

JI0JIE PaCTBOPEHHOTO BEILIECTBA.

IIpakTyeckas padora Ned 2

YpaBHEHHs OKUCIICHHSI-BOCCTaHOBIICHUsI. CTeneHb oKucaeHus. OKUCIUTENTh U BOCCTAHOBUTEIb.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMK B IPUPOJIE, TPOU3BOJICTBEHHBIX MpOIEccax U

KU3HEACITENIbHOCTU OpraHu3MoB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIN MOoTeHIHAl cpebl. CocTaBiIeHUE U 2

YpaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIU METOJIOM AJIEKTPpOHHOTrOo Oananca. TunuyHsie

HEOPraHUYECKHE OKUCIUTETN U BOCCTAHOBUTENH. DIIEKTPOIU3 PACTBOPOB U PACILIABOB COJIEH.
Tema 2.2. OcHoOBHOe coiep:KaHue 8 JIP 1-8
Onekrponutnyecka| TeopeTndeckoe odydenne 6 MP 1-9




I JUCCOLIHALIUS U

Teopus snexkTposMTHUecKor auccoruanuu. Peakiuu moHHOro o6mena. CocTaBiieHHE pEaKIMii HOHHOTO

ITP 1- 12

. 2
MOHHBIH 00OMeH 0OMeHa ITyTeM COCTaBJICHHUS MX MOJNHBIX U COKPAILCHHBIX HOHHBIX YPABHEHMIA.
DIeKTPOIU3 CoJleii: KaTojl, aHOJ, TabBAHUYECKHE FIEMEHTHI. IIpakTHuecKoe IpUMEHEeHUe SIeKTPONIU3a. 2
T'uaponus coseil. 3HaueHue rUPOIM3a B OUOIOrMYECKMX OOMEHHBIX Mpolieccax. Il puMeHenue ruapoinsa B 5
IIPOMBIIIIEHHOCTH.
JlabopaTopnasi paGora Nel 2
Jla6opaTopHas pabota «Peakiuy THAPOJIN3a.
HccenoBanue cpeapl pacCTBOPOB COJICH, 00pa30BaHHBIX CHIILHBIMH M CJIA0BIMHU MTPOTOJIUTAMH, M UX PEaKIIUN 2
C pacTBOpaMH MieJI0oun U KapboHara Hatpus. CocTapIeHHe peakIuii THAPOIN3a CONeH.
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB 22
Tema 3.1. OcHoBHOeE coep:kaHue 10 JIP 1-8
Knaccudurkanus, | Teopermueckoe odyuenne 4 MP 1-9
N IP 1- 12
HOMCHKJIATYPA M |[[penmer HEOPraHUUECKON XUMHUHU. B3aMOCBS3b HEOpraHMIECKUX BelecTs. Kiaccuukanus
CTpOCHHC HeopraHudeckux Bemects. [IpocTeie U cioxkHuble BenecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEMIECTB (OKCHIbI,
HCOPTaHMHUCCKUX |y ipokcupl, KUCIOTH, con). HoMeHKIaTypa 1 Ha3BaHUE HEOPraHUYECKUX BEIECTB UCXOMS U3 UX 2
BEILECTB XUMHYECKOM GOPMYJIbI MIIM COCTABIEHUE XUMUYECKON (hOPMYJIBI HCXO/IS U3 HA3BaHHs BELIECTBA IO
MEKIYHAPOHOI MM TPUBUAILHON HOMEHKJIATYPE.
MexMomIeKyIsIpHbIe B3auMoelicTBus. KpucTannoruaparsl. ArperaTHble COCTOSHMS BELIECTBA.
Kpucramiudeckue u aMopHble BenecTBa. THIIBI KPUCTAIMYECKUX PELIETOK (aTOMHAs, MOIEKYIISpHas, 5
MOHHAs, METAIIMYECKas). 3aBUCUMOCTD (DU3UYECKUX CBONCTB BEILECTBA OT THIA KPUCTAILTMYECKOI
penteTky. [IpHYHHBI MHOr0OOpa3HUs BEIECTB.
IIpakTnueckas padora Ne5 2
Pemienue 3a7a4 Ha pacyeT MaccoBO oM (MacChl) XMMMYECKOTO 3JIEMEHTa (COeIMHEHHUs) B MOIEKYIle 5
(cmecn).
IpaxkTuueckas pagora Ne6 2




Pemenne mpakTUYecKUX 3alaHUid MO KJIAacCU(UKAIMKA, HOMEHKIAType M XUMHUYECKUM (dopMyliaM

HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB (HA3bIBATh M COCTABJIATH (POPMYJIBI XMMHYECKHX BEIECTB, 2

OTIpeeNATh MPUHAJICKHOCTD K KJIACCy).
Tema 3.2. ®usuko-| OcHOBHOE coJep:KaHue 10 JIP 1-8
XUMUYECKUE Teoperuyeckoe o0yueHue 6 MP 1-9
CBOHCTBa Mertamipl. OOmue (u3nyeckne M XUMHUYECKHE CBOWCTBA MeTaiioB. CrocoObl mosyueHHs. 3HaueHHE [P 1-12
HCOPraHMYCCKUX  |MeTayIOB M HEMETAJUIOB B MPUPOJE U KU3HEACATEIbHOCTH YeJIOBeKa U opranu3MoB. Koppo3us metaios: 2
BCIICCTB BH/JIbI KOPPO3UH, CITOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

Hewmeramnsl. O6mue ¢pusznyeckue 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUNMYHbIE CBOIiCTBa MeTaiioB [Y—

YII rpymnn. Knaccudukanms u HOMEHKIATypa COCIMHEHHMH HeMeTasioB. KpyroBopoThl OHOT€HHBIX 2

AJIEMEHTOB B IIPUPOJIE.

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,

coneit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COSIUHEHHUIH, 2

BBICHIMX OKCHJIOB U THPOKCUJIOB.

IpaxkTuyeckas pagora Ne7 2

CocraBiieHUE ypaBHEHUN XUMUYECKUX PEAKLUN C yUaCTHEM MPOCTHIX U CI0KHBIX HEOPraHUYECKUX BEIIECTB:

OKCHJIOB METAJJIOB, HEMETAUIOB U aM(OTEpPHBIX DJIEMEHTOB; HEOPraHHMYECKUX KHUCIOT, OCHOBAaHHUU U

aM(OTEpHBIX THJIPOKCHUJIOB, HEOPTaHMYECKHUX COJIEH, XapaKTepU3YIOIINX UX CBOMCTBA. 2

Pemrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUH HA CBOMCTBA U MOJYyYE€HNE HEOPTAHMYECKUX

BEIECTB.

JlabopaTopnasi paGora Ne2 2

JlaGopatopHas paboTta «CBoiCTBa METANIOB U HEMETAIIJIOB).

UccnenoBanne  QU3MYECKMX W XMMHMYECKUX  CBOMCTB  METalIOB M  HeMeTauioB. Pemienue 5

DKCIIEPUMEHTANIBHBIX 33Ja4 110 CBOMCTBAM XHMHYECKMM CBOWCTBAM METAJUIOB W HEMETAUIOB, IIO

PAcCrO3HAaBAHUIO U MOJIYYEHHUIO COETMHEHUI METAIIJIOB M HEMETAILJIOB.
Tema 3.3. OcHoBHOE coep:xaHue JIP 1-8
ITpou3sBoacTBO TeopeTnueckoe ofyuenue 2 MP 1-9
HCOPraHWYCCKUX  |OOuue MpeACcTaBIE€HUs O TMPOMBIIUIEHHBIX CHOCO0aX MOJMyYyeHUs XMMHUYECKHUX BEIIeCTB (Ha MpuUMepe TP 1-12
BCIICCTB. MIPOM3BOJICTBA aMMHAKa, CEPHON KUCIIOTHI). 2

3HayeHue u

IIepHaﬂ MU [OBCTHasA MCTAJLIyprus. HpaKTquCKOC MNPUMEHCHUC JJICKTPOJIHM3a IJId IOJYUYCHUSA IMCITIOYHBIX,




IMPUMCHCHHUEC B

MICJIOYHO3EMCIIbHBIX MCTAJIJIOB U aJIFOMHUHN . CTeKJI0 B CHJIMKaTHas IIPOMBIINIJICHHOCTE.

OBITY ¥ Ha [IpoGaema 0TX0A0B M MOOOYHBIX MPOIYKTOB.
MIPOU3BOJICTBE IIpakTuyeckasi pa6ora Ne§ 2

Pemienne mpakTUKO-OpPUEHTUPOBAHHBIX 3aJaHH O POJM HEOPTaHWYECKOH XMMHU B PAa3BUTUU METUIMHBI,

CO3/IaHMM HOBBIX MaTEpHANIOB (B CTPOMTENBCTBE M JIP. OTPACISAX MPOMBIIIJICHHOCTH), HOBBIX MCTOYHHKOB 5

SHEpPruu (AIbTEPHATUBHBIC MCTOYHUKH DHEPTUHU) B PEIICHUU MPOOJIEM HKOJIOTHYECKOM, SHEPreTHUECKONU H

MUIIEBOH OE30MaCHOCTH.
Paznen 4. CTpoeHue 1 CBOIiCTBA OPraHMYeCKUX BeleCTB 32
Tema 4.1. OcHoOBHOE co/iep:KaHue 6 JIP 1-8
Knaccuduxanus, | Teopernueckoe o6yuenue 4 MP 1-9
cTpocHue 1 [Tpeamer opraHndeckoil XumMun. B3anMocBs3b HEOPTaHUYECKUX U OPTAaHUUECKUX BEIIECTB. 2 P l-12
HOMEHKJIaTypa
OPTraHHYECKUX XUMHUECKOE CTPOCHHE KaK MOPAJOK COSIMHEHHSI aTOMOB B MOJIEKYJI€ COTJIaCHO MX BaleHTHOCTH. OCHOBHBIE
BeIecTB HOJIOKEHHUS TEOPUHM XUMHUYECKOro CTPOEHHs OpraHudeckux coenuHeHudt A.M. ByrnepoBa. YrieponaHslid

CKEJIET OpraHWYecKod MoJeKysabl. MONeKyspHble W CTPYKTYpHble (pa3BEpHYTble, COKpalllEHHbIE) )

XUMHYECKHE (OpPMYIIbl. 3aBUCHMOCTb CBOIMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUSI MOJIEKyJ. M3omepus u

U30MEpHI (CTPYKTypHast, FeoMeTpruecKas (Iuc-Tpanc-u3omepsi). KpaTHOCTh XUMHUYECKOH CBS3H.

[TonsiTre o pyHKIMOHANBHOM Tpymie. [[puHnune Ki1accupuKauy OpraHuuecKUX COSTUHEHUH.

MesxayHapoaHasi HOMEHKIIaTypa W IPUHITUITBI HOMEHKIIATYPhl OPraHMYECKUX COCIMHEHUI.

IIpakTHyeckas pa6ora Ne9 2

HoMmeHnknaTtypa OpraHMYecKMX COEIMHEHHH OTIENbHBIX KJIAccOB (HACHIIIEHHbIE, HEHACBHIIIEHHbIE U

apoOMaTUYeCKHUEe YTIEBOAOPOAbI, CIUPTHL, ()EHOJBI, albIETHAbI, KETOHbI, KapOOHOBBIE KHCIOTHI U p.)

CocraBieHue MOJHBIX U COKPALEHHBIX CTPYKTYPHBIX (hOPMYJI OPraHUYECKUX BELIECTB OT/AEIbHBIX KJIACCOB, 2

UCIONIBb3YSl MX Ha3BaHMsI 110 CHCTEMaTH4YecKOoW HOMeHkiarype. Pacuersl mpocreiimeid (opmyibl

OpraHUYECKON MOJIEKYJIbI, UCXO/s U3 DIIEMEHTHOro cocTana (B %).
Tema 4.2. OcHoBHOE coep:KaHue 16 JIP 1-8
CsoiicTa Teopernyeckoe o0yueHue 12 MP 1-9
opr aHquCKVHX @DU3NKO-XMMUYECKHE CBOWCTBA OPraHMYECKHX  COCJMHEHHN  OTAENBHBIX  KJIAaccoB  (OCOOEHHOCTH 1P 1-12
COCAHHCHHIN KJaccu(UKaMl U HOMEHKJIATYphl BHYTPU KJIacca; TOMOJIOTHMYECKHH psq W oOmas Gopmyna; H30MEepHs; 2

(bu3HYeCcKre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI TMOTYUEHHUS):




— MNpEACIbHBIC YIIICBOAOPOABI. FOpCHI/Ie ME€TaHa KaK OJHH HN3 OCHOBHBIX HMCTOYHHKOB TCIIJIa B

MPOMBINIIEHHOCTH U ObITy. CBOICTBa MPUPOIHBIX YIIIEBOJAOPOOB, HAXOXKACHUE B MPUPOAE U MPUMEHEHUE 2

AJIKaHOB;

— HEMpEJEIbHbIE U apOMAaTHYECKHE yriieBOAOpoabl. [lomuMepu3anus 3THIIeHA KaK OCHOBHOE HaIlpaBJICHHE

€ro MCIOJb30BaHus. ['OpeHre aleTuiIeHa KaKk MCTOYHUK BBICOKOTEMIIEPATYPHOrO IUIAMEHU ISl CBapKU U 2

PE3KH METAJIOB;

— KHUCJIOPOJCOJEpKaIllhe COCIUHEHUS (CIUPTBl M MpocThie AGupbl, (PEeHONbl, ambIAeTUIbl U KETOHBI,

KapOOHOBBIE KHUCJIOTHI M HUX Mpou3BoJHBIE). [IpakTHueckoe NpUMEHEHUE STWICHIVIMKOJS, TIUIEPHUHA, 5

denona. [Ipumenenue Gpopmanbaerua, aeraibAeruia, yKCyCHOM KUCIOTHI.

Mpina Kak colu BBICIIUX KapOOHOBBIX KUCIOT. Morolue CBOCTBA MbLIIA;

— a30TcoepKAIINe COSTUHEHHS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH). 2

Knaccupukamuss u  0cOOGHHOCTH OpraHMYECKHMX peaknuid. PeaknmoHHble UeHTpHl.  Pagukaisr 5

IIepBoHauasIbHBIE MOHATHS O TUIAX U MEXAHU3MAaX OPraHUYECKUX PEaKLIMil.

IIpakTuyeckasi pa6ora Nel( 2

Pewenue nenovex npeBpalieHuii HA TEHETUYECKYIO CBSI3b MEXKY KJIaCCAMHM OPraHUYECKUX COCIMHEHUM C

COCTaBJICHUEM Ha3BaHUI OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHOU UM MEXIYHAPOIHOM 5

CHCTEMATUYECKON HOMEHKIIAType. Pelienne pacyeTHbIX 3a/1a4 110 YPABHEHUAM PEAKLUM C y4acTUEM

OPraHUYECKHUX BELIECTB.

JlabopaTopnasi paGora Ne3 2

JlaGopaTtopHas pabota «[lomydeHue THIIeHa U U3YUEHUE €TI0 CBONCTBY.

[Tomy4yenue 3THIIEHA U3 3TaHOJA B JIAOOPATOPUHU U U3YYECHHE €T0 PU3HMUYECKUX U XUMHUYECKUX CBOMCTB. 5

CocraBrieHue peakiuii MPUCOSANHEHUS U OKUCIICHUS HA TIPUMeEpe dTUJIeHa. Pelienne pacyeTHbIX 3a/1a4 C

WCIIOJIb30BAaHUEM IIJIOTHOCTH T'a30B 10 BOJOPOY U BO3AYXY.
Tema 4.3. OcHoBHOeE coaep:xaHue 10 JIP 1-8
OpraHuveckue Teoperudeckoe odyueHune 10 MP 1-9
BCIICCTBA B buooprannueckue coequHenus. [Ilpumenenne n 6uomornyeckast poib yrieBoaoB. OKUCIEHNUE YTIeBOJIOB — [P 1- 12
KUBHCACATCIIBHOCT | CTOYHUK YHEPTUH JKUBBIX OpraHu3MoB. O0IacTy MpUMEHEHUsT aMUHOKHCIIOT. [IpeBpamienust 6eTKOB MHUIIH )
Y YeJoBeKa.

[TpousBoACTBO M

B opranusme. buonornueckue QyHkiuu OenkoB. buonornueckue QpyHKIUHM XUpoB. Poib opraHnmueckoin
XMMHUU B pEIIEHUH NPOoOieM MUIIeBOH 0€30IacHOCTH.




IIPUMEHEHHUE HyxnenHoBble KMCIIOTBI: cocTaB U cTpoeHue. CTpoeHne HykieoTu10B. CoctaB HykiIenHOBbIX 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 1P 1-12
TpoTekaHus TreTEPOreHHBIE), TTO UCTIOIB30BAHUIO KaTaIN3aTopa (KaTaTUTUIECKHUE U HEKATATMTUYECKUE).
XHMqufKHX CKopoCTh peakiud, €€ 3aBUCUMOCTh OT PAa3IHYHBIX (PAKTOPOB: MPUPOJBI PEATUPYIOIMIMX BEIIECTB,
peakiiu 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
IIPUPOJAE U MPOMBILIJIEHHOM IPOU3BOJICTBE.
Tema 5.2. OcHoBHOE coaep:xaHue
Tepmoannamuueck | Tpakruyeckas padora Nell JIP 1-8
ue MP 1-9

Knaccugukarus XMMHUYECKHX peakiuii: mo TernaoBoMy 3¢ ¢dekTy (3K30TepMUUYECKHe, SHI0TEPMUUECKHE), TIO




3aKOHOMEPHOCTH  |00paTtuMocTtu (0OpatumMbie U HeoOpaTumbie). TermmoBsie 3G HEeKThl XUMUUECKUX peakiuil. TepMoXuMuueckue [P 1- 12
MPOTEKaHUSA ypaBHeHUA. OOpaTUMOCTh peakiuii. XMMHUYECKOe PaBHOBECUE U €r0 CMEIleHUE MO/ ACHCTBUEM PA3IUYHBIX
XUMHUYECKHX (bakTopoB (KOHIEHTpAIMsl PEareHTOB WJIM IMPOAYKTOB pEaKluu, JaBlIEHUE, TeMIleparypa) IJisd CO3JaHHs
peaxiuii. ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUUYECKUX MPOLIECCOB.
PaBHOBeCue [Tonsitre 00 >HTaMbIMK U 3HTponUU. DHeprust [ mb0ca. 3akon ['ecca u ciencTBus u3 Hero. Ponb cMmenieHus
XUMHYECKHUX paBHOBECHSI B TEXHOJIOTHUYECKHUX IIPOLIECCAX.
peakuuin [Mpuniun Jle lartense. BnusHue pa3nnyabix (aKTOpoB HA U3MEHEHUE PABHOBECHS] XUMHUECKUX PEAKLIUH.
3aKOH JIEHCTBYIOIIMX MAacC U KOHCTaHTa XMMHUYECKOTO0 paBHOBECHsS. PacueTbl paBHOBECHBIX KOHLIEHTpALU
pearupyromnux BelecTB U MPOAYKTOB peakiuii. Pacuers! TerioBoro a¢g¢exra peakium.
Pemenne npakTUKO-OpUEHTHUPOBAHHBIX 3aJaHuil Ha nmpuMmeHeHue npuHiuna Jle-lllarense ans HaxoxAeHUS
HANPAaBIICHUSI CMEIICHUS PAaBHOBECHS XUMHUYECKON peakluu U aHainu3 (aKToOpoB, BIUSIOUINX HA CMEIICHUE
XUMHYECKOT'O PAaBHOBECHS.
JlabopaTopnas padora Ned
JlaboparopHas paboTa «3ydyeHne BAUSHUS pa3NTUYHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHS.
HccnenoBanue BIUSHUS N3MEHEHUSI KOHIIEHTPALIMU BEIECTB, PEAKIMH CPEbl U TEMIIEpaTyphl HA CMEIICHUE
XUMHUYECKOro paBHOBecHs. CpaBHEHHME TMOITYYEHHBIX PE3YJIbTaTOB C TEOPETHUECKU MPOTHOZUPYEMBIMU Ha
ocHoBe npuHiumna Jle [larense.
Pazneu 6. JlucnepcHbie CHCTEMbI
Tema 6.1. OcHoBHOE coep:kaHue JIP 1-8
Hucnepchsbie Teoperuueckoe o0yuenue MP 1-9
CHUCTEMBI 1 IP 1- 12

(bakTops! UX
YCTONYUBOCTH

Hucnepcusbie cuctembl. Komnouansie cucteMsl. ICTUHHBIE pacTBOPBI.

PactBopenue kak ¢usuko-xumudeckuid rmporecc. PactBopbl. CrocoObl TPHUTOTOBJICHHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBasi 10yis1 paCTBOPEHHOTO BelecTBa. lIpenenbHo T0MyCcTUMbIe KOHIEHTPAIlMU U UX
HCIIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKON 0€3011aCHOCTH.

Knaccudukanust nucmepcHbix cucteM mo coctaBy. CTpoeHne W (aKTOphl YCTOMYHMBOCTU JHCIIEPCHBIX
cucteM. Pacmo3HaBaHWe€ WCTHHHBIX PACTBOPOB, KOJUIOMAHBIX PACTBOPOB M TPYOOIUCHIEPCHBIX CHCTEM.
Crpoenune wmunemisl. PaccenBanume cBeTta mOpH MPOXOXKACHHUM CBETOBOIO IydyKa uYepe3 ONTHYECKHU
HEOJTHOPOAHYIO cpeny (3 dexra Tunmans).

IIpakTuyeckas padora Nel2

Pemienne 3amad Ha IMPUTOTOBJICHUC PACTBOPOB.
Pemienne IMMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aJaHUil Ha AUCHICPCHBIC CHUCTCMBI, HCIIOJIb3YCMBIC B




OBITOBOM W TIPOU3BOACTBEHHOM NEATEILHOCTH YEJIOBEKa, C TMO3HMIIMK DKOJOTHYECKOW 0e30MMacHOCTH
MOCJICJICTBHI M TPAMOTHBIX PeIIEHU TPo0JIeM, CBA3aHHBIX C XUMHEH.

Tema 6.2. OcHoOBHOe co/iep:KaHue 2 JIP 1-8
Hcenenosanme JlabopaTopHas padora Ne5 2 MP 1- 9
CBOMCTB IP 1- 12
JIACTIEPCHBIX [IpuroroBieHue pacTBOPOB 3aJaHHON (MOJSPHONM) KOHIUEHTpaluu (C MPaAKTUKO-OPUEHTUPOBAHHBIMU
CUCTEM JISI KX BOIIPOCAMM), ONIPEAEIIEHUE CPEbl BOJHBIX PACTBOPOB. 5
unentudukamuyu  (IIpuroTtoBneHre M uU3ydeHHe CBOMCTB JUCIIEPCHBIX CHCTEM DAa3HbIX BHUJIOB: CYCIIEH3UH, OSMYJbCHUHU,

KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOICTB MCTHUHHBIX U KOJUIOMJHBIX PAaCTBOPOB, BBISBIECHHE OCHOBHBIX

pa3Iuyuil MEXAy HUMU.
Pa3zpnen 7. KauecTBeHHBbIe peakiuu 00HAPY/KEHUS] HEOPTAHUYECKUX M OPraHUYeCKNX BellecTB
Tema 7.1. OcHoBHOE cogepkaHue 2 JIP 1-8
ObHapy:xeHue IpakTuyeckas pagora Nel3 2 MP 1-9
HCOPraHM4eCKUX  (KayeCcTBEHHBIE XUMUUECKUE PEAKIMH, XapAKTEPHbIE U1 OOHAPYKEHUSI HEOPIraHNYECKUX BEIECTB (KaTHOHOB 1P 1-12
KaTHOHOB U u annoHoB). CocTaBiieHHe ypaBHEHUH peakiuii 0OHapykeHusl KaTHOHOB |-V rpymnm v aHHOHOB, B T.4. B 5
AHHOHOB MOJICKYJISIPHOM U HOHHOHU (hopMax.

Peakiun oOHapyKeHUsI HEOPIraHWYECKUX BEIIECTB B PeabHBIX 00BEKTAX OKPYKAIOLIEH CpeIbl.
Tema 7.2. OcHoBHoOe coaepkaHue 2 JIP 1-8
OO6HapyxeHue IMpakTuyeckas padora Nel4 2 MP 1-9
OpPTaHUYECKUX IP 1- 12
BEIIECTB
I — KauecTBeHHBIE XUMUUYECKHE PEAKIINH, XapaKTEPHbIE 1711 OOHAPYKEHUSI OT/AEIbHBIX KIaCCOB OPraHUYECKUX
IACCOB ¢ COEIMHEHUI: (PEHOJIOB, alb/AETHI0B, KpaxMaia, YKCYCHON KHUCIOThl, aMUHOKHCIIOT U Jp. 5
N Jenarypauus 6enKoB npu HaneBaHI/IVI/I, [[BETHBIE PEAKIIH OEIKOB.
CAUCCTBOHHBIX CocraBieHne Ka4eCTBEHHBIX PEaKIUii 0OHAPYKEHHsI OPTaHUYECKUX COSTMHEHUN OTJENbHBIX KJIACCOB.
peaxkuuit

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE 42

Pa3nean 8. XuMus B ObITY U IPOM3BOACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 2 JIP 1-8
Tema 8.1. OCHOBHOE coJep:KaHHe 2 MP 1-9
Xumus B ObiTy 1 |[IpakTHueckas padora NelS 2 TP 1- 12




MPOU3BOACTBEHHOMN
JEATENLHOCTH
YeJI0BEKa

DKkonornyeckasi 0€30MacHOCTh IMOCIEACTBUN OBITOBOM M MMPOU3BOICTBEHHOH JIEATEIILHOCTH YEIIOBEKA,
CBsI3aHHAs C IepepabOTKOM BENIECTB; OUCK U aHAIM3 XUMHUECKOW HHPOPMAIIUU U3 Pa3TUYHBIX HCTOYHHKOB
(HayuyHas 1 yuyeOHO-Hay4YHasl TUTEPaTypa, CPEICTBA MacCOBOI HH(popMaIyu, ceTh IHTEpHET U npyrue).
Keiicel (¢ yueTom Oyaymien mpogecCuoOHAIBHON NeATEIFHOCTH ) Ha aHaIu3 HHGOPMAIIIH O
IPOM3BOJICTBEHHOH JIEATEIHLHOCTH YeNIOBEKa, CBA3aHHOMU C epepaboTKOM U MOJIyYeHHEM BEIIECTB, a TAKXKE C
HKOJIOTHYECKOM 0€30MacHOCThIO.

Pa3nen 9.1. UccienoBanue 1 XUMHYECKHIT aHAIU3 00beKTOB OHoChepbl 22
Tema 9.1.1. OcHoOBHOe cojiep:KaHue JIP 1-8
OcHoBbI JlaGoparopnas padora Ne6 2 MP 1-9
11abopaTopHOit JlaboparopHas pabota «OCHOBBI JIAOOpaTOPHOU MTPAKTUKWY. JIabopaTopHas mocyaa U XUMHYSCKHC [P 1- 12
[IPaKTUKHU B peaktuBbl. OCHOBHBIC TabopaTopHbIe onepanuu. JlabopaTtopHoe obopynoBanue. TexHuka 6€30MacHOCTH U 2
NPO(ECCHOHAIBHBI | paBya paGoTHI (IIOBEACHHS) B TAGOPATOPHL.
X 11200paTopuaX  [[IpakTuueckas padora Nel6 2

BolnosnHeHue TUIOBBIX PACYETOB 110 TEMATUKE SKCIIEPUMEHTA (BBIXO/1 IPOJAYKTA PEaKMU, Macca HaBECKU,

00bEeM PacTBOPHTEIIA).

OO0paboTka JaHHBIX, aHATHU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYMCIIEHUE CPEAHETO 3HAUCHUS 5

HKCIIEPUMEHTATIbHBIX TaHHBIX, TOTPEITHOCTH ).

[IpencraBieHue pe3yabTaTOB SKCIIEPUMEHTA B pa3IU4HOI Gopme (Tabnuiia, rpaguk, oT4eT, JOKIa,

Ipe3eHTalHs).
Tema 9.1.2. OcHoBHOE coep:kaHue 6 JIP 1-8
XUMHUYECKUI TeopeTnueckoe odyueHnue MP 1-9
a3 npod BONbI Knaccudukanus npo6 BoJbI 10 BUAY U HA3HAYEHUIO, HCXO/S U3 €€ XMMHUYECKOTO COCTaBa. [P 1-12

OpranonenTu4eckre CBONCTBA (3amax, Mpo3pauyHOCTb, IBETHOCTh, MyTHOCTb) BOJBI. KUCIOTHOCTH U 5

HIeNTIOYHOCTH BOJBL. pH cpenbl u MeTo k! ee onpeaeneHus. JKecTKOCTh BOJBI K METO/IBI €€ OTpeIe/ICHUSI.

CymHOCTh METOa TUTPOBAHUS.

BI/II[I)I KECTKOCTU BOJbI (BpeMeHHafI n HOCTOﬂHHaH). KecTtkocTh BOJBI KaK IMTPpUYXHA BBIITAACHUA OCAAKOB NN 2

00pa30BaHUs COJEOTIONKEHHHM, UMEIOLIUX MECTO B OBITY U Ha IIPOU3BO/ICTBE.




CocTas cosieil, BBI3bIBAIOLINX KECTKOCTh BOAbI. XUMHUYECKHE MPOLECCHI, YCTPAHSIOIINE KECTKOCTh BODI.
VYpaBHEHUS] XUMUUECKHUX PEAKINH, WLTIOCTPUPYIOIINX MPOLECCH, MPOUCXOIALINE PU YCTPAHEHUN
YKECTKOCTU. Y CTpAaHEHHE BPEMEHHOM KECTKOCTU OBITOBBIMU U XUMUYECKUMU crioco0aMu. CriocoObl
yCTpaHEHUs OCTOSIHHOMN YKECTKOCTH.

JlabopaTopnasi paGora Ne7

HccnenoBanue XUMHUECKOTO cocTaBa Ipo0 BOIBI.

«O4ncTKa BOJBI OT 3arpsS3HEHUIN.

Hcnonb30Banue MeTo10B (pUIBTPOBAHUS M aJICOPOIMH [T OTJCNICHHS 3arpA3HEHUI B HCCIIeyeMon mpobe
BOJIbl. BBIOOp MeTO/1a OYMCTKH B 3aBUCUMOCTH OT BUa 3arpsa3Henus. CpaBHeHHE 3P (EKTUBHOCTH
Pa3IUYHBIX METOJIOB OYMCTKHU BOJBI B PA3HBIX YCIOBUSX (B 1a00OpaTOPHHU, B JOMALITHUX U TTOJIEBBIX
YCIIOBUSX).

«Omnpenenenue pH BoAbI U €€ KUCIIOTHOCTI.

Onpenenenue pH cpeabl ¢ TOMOIIBIO YHUBEPCATIBHOIO HHAUKATOpa. Mcrnonb30Banne TUTPOBAHUS A
ompezeneHus KucaoTHocTu. Onpezenenue o01meil KUCIOTHOCTH BOJIBI, pacyeT CBOOOAHON KUCIOTHOCTH.
Onpenenenne obmeit 1 cB0OOAHOM mienoyHocTH. COCTaBIeHNE YPaBHEHUH peakIfii, IPOTEKAOIINX MPH
OIIpEIETICHNH KUCIOTHOCTH/ IEIOYHOCTH P00 BOJBI. Y CTAHOBIIEHUE CIIOCOOOB MCIIOIb30BAHMS
MCCIICIOBAaHHBIX TPOO BOJIBI B )KU3HEIEATEILHOCTH YEJIOBEKA, HA OCHOBE IMOTYYEHHBIX JAHHBIX O COCTaBE.
«OmpeneneHue KeCTKOCTH BOBI H CIIOCOOBI €€ YCTPaHESHUS.

Crioco0b! ycTpaHEeHHUs BCEX BUOB )KECTKOCTH B 3aBUCUMOCTH OT COCTaBa coJiel sxecTkocTH. Perenne
HKCIEPUMEHTAIBHOM 3a/1auu Ha BbISIBIIEHUE BPEMEHHOM U MOCTOSIHHOM KeCTKOCTH BoJbl. OleHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BHUJIOB JKECTKOCTH B JOMAIIHUX YCIOBHSX.

Tema 9.1.3.
XUMHUYeCKHi
KOHTPOJIb KaueCTBa
MIPOJIYKTOB
ITUTaHUS

OcHoBHOE CoACpKaAHUEC

Teopernueckoe o0yuenune

KavecTBeHHBII XUMUUECKUI COCTaB MPOAYKTOB MUTaHus. BemecTsa, danbcupuippyronme npoayKThl
MIUTaHMs, ¥ BELIECTBA, 3arPSI3HAIOLINE MPOAYKTHI MUTaHusA. OnpenesieHne 3arpa3HsaoIMX XUMHUUECKUX
BEIIECTB B MPOJIYKTaX MUTAHUS, ONpe/IeJIeHHE BELIECTB, HE 3asBJIEHHBIX B COCTaBE IPOAYKTOB MUTAHUSI.

IIpakTnyeckas padora Nel7

OpFaHI/I'-IeCKI/Ie W HCOPraHWYCCKUE BCIICCTBA, BXOAAIIUE B COCTAB IMTPOAYKTOB ITUTAHUA. OHpe)IeJ'IeHI/Ie
cocraBa OJIFO]] Ha COJIepKaHNe MaKpO M MHKPODJIEMEHTOB. VI3ydeHne peiio)KeHHbIX MTperogaBaresieM OJro]
Ha MPeMET XMMHUYECKOT0 COCTaBa, OMPECIICHHE I0JICH OT CyTOYHONW HOPMBI MaKpO M MUKPO3JICMEHTOB B
yKa3zaHHOM OJroie.

JIP 1-8
MP 1-9
IP 1- 12




Pemennie npakTHKO-OPUEHTUPOBAHHBIX 3a/1a4 110 KyJIWHAPHON TeMaTHKe Pa3IUYHbIX TUIIOB.

Tema 9.1.4.
XUMHYEeCKHI
aHaym3 mpoo
IOYBBI

OcHoBHOe coepkaHue

TeopeaneCKoe oﬁyqe}me

Knaccudukanus nous mo BULy U Ha3HAYEHHIO, UCXO/I U3 XMMHUECKOTO cocTaBa. Mnentudukanus npoosl
IMOYBEI 110 €€ XUMHUYCCKOMY COCTABY, OIMMCAHUC BO3MOYKHOCTEH €€ IMPUMCHCHUA.

TpeOGoBaHMsI K Ka4€CTBY MOYBBI PA3IMYHOTO HazHaueHus. Onucanre 0COOEHHOCTEH UCTIOIh30BAHUS MOYB B
3aBHUCHUMOCTH OT THUIIOB, CHOCOOBI YIIy4dlICHUS Ka4€CTBa IIOYB B 3aBUCUMOCTH OT HAa3HAYCHMU .

OO6nacT KCTIONB30BAHUS OPTrAaHUYECKUX YIOOPEHUH B 3aBUCHMOCTH OT Ka4€CTBEHHOTO cocTaBa. Onucanue
OpPraHUYECKUX YIOOPEHUI U UX MPUMEHEHHUE B 3aBHCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUTHOCTH.

JlabopaTopnasi padora Ne§

HccnenoBanre XUMHUYECKOTO COCTaBa MPOO MOYBHI.

«O06HapyXeHHEe HEOPTaHUUECKUX MpUMeceil B mpobdax».

[TpurotoBneHue npoObI MOYBBI AJISI UCCIIEOBAHUS KUCIOTHOCTH/IIETOYHOCTH, HEOPTaHUYECKUX
3arpsisHeHnil. OOHapyKeHHEe XJIOpUI- U Cylb(}aT-uoHOB B Ipode mouBsl. CocTaBlieHHnEe YpaBHEHUI peakinuii
obHapyxenusi. CpaBHEHHE MOJYYCHHBIX MTOKa3aTelield ¢ HOPMATUBHBIMU (CIIPABOYHBIMH ) 3HAUCHHUSIMHU.
«Onpenenenne pH BogHOM BBITSHKKY MTOYBBI, €€ KUCIOTHOCTU U IIEIIOYHOCTH.

HccnenoBanue BOAHBIX BRITSDKEK 00pa3IloB TOTOBBIX TTOUYBEHHBIX CMECEH (7151 pa3HbIX TUIIOB PACTEHUM ).
Omnpenenenne pH moYBkI ¢ UCTIONB30BaHUEM UHAUKATOPOB. OlleHKA TUIIOB IMOYB B MPEACTABICHHBIX
oOpa3iax (CHIbHOKHCTAs, KUCIas, ClIa0oKuCas, HeTpanbHasl, MeI04Has).

JIP 1-8
MP 1-9
IP 1- 12

Tema 9.1.5.
HccnenoBanue
00BEKTOB
ouocdepsl

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

Y4eOHo-Hccae10BaTeNbCKUI MPOEKT B 00J1aCTH Hccaea0BaHus 00bekToB 6uochepsl. O630p TeM yueOHo-
HCCJIEIOBATENLCKUX MPOEKTOB. AJITOPUTM BBHITIOJTHEHHsI TpoekTa. OnpeneneHne mpooieMbl HCCIeT0BaHus.
MeTto/1bI TOUCKA, aHATTU3a U 00Pa0OTKU HHPOPMAIIHH O TPOCKTE B PA3TUYHBIX HCTOUHHUKAX.

JlabopaTopnasi padora Ne9

HccnenoBanue MpEaAJIOKCHHOTO 00BbeKTa Ha KHCJIOTHOCTD, MICJIOYHOCTD, XUMHUYECKHI COCTaB (3an513HI/ITCJ'II/I,
Makpo- " MI/IKPOBHCMCHTBI). 06pa60TKa PE3YyJIbTAaTOB HUCCIICAOBAHUA. OI_ICHKa KaueCTBa HCCICAYCMOI0
06"beKTa, HCXOId U3 PE3YIIbTATOB XUMUUYCCKOI'0O aHAJIM3a.

JIP 1-8
MP 1-9
IP 1- 12

Pa3nen 9.2. UcciienoBanne 1 XMMHYECKHI aHAJIN3 00bEKTOB TeXHOC(pepbl
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Tema 9.2.1.
XUMUYEeCKUM
aHaIu3
TEXHUYECKHUH BOJIBI

OcHoOBHOe co/iep:KaHue

TeopeaneCRoe oﬁyqe}me

Ha3nauenue texunueckoil Bozpl. TpeGoBaHUs K TEXHUUECKOM BOJIE IO TPYIIIIaM NOTPEOIeHHUS.

KadecTBO TeXHMUECKOM BOJBI Pa3HbIX BUI0B. XMMUYECKUN aHAINU3 M IPOU3BOJACTBEHHBIH KOHTPOJIb COCTAaBA
TeXHU4eCKOH Bozbl. CYIIHOCTh METOAa TUTPOBAHUS.

AHan3 TEXHMYECKOM BOJbl Ha JKECTKOCTh M JApYyrue Inokasareiu. KHCIOTHOCTh M IEI0YHOCTH BOJBI.
Omnpenenenne o01Iei 1 CBOOOAHOI IIETOYHOCTH (KUCIOTHOCTH) METOAOM TUTpOBaHUs. pH cpensl U MeTOIbI
ee onpezaencHus. JKecTKOCTb BOIBI U METOABI €€ OIPEIEIICHUS.

IIpakTuyeckasi pabora Nel8

CriocoObl BRIpRKCHHS KOHIICHTPAIIMH PACTBOPOB: MACCOBAas JIOJISI PACTBOPEHHOTO BEIICCTBA, MOJISIpHAS U
MOJISTTbHAS KOHIICHTpaIuu. Tutp pactBopa. Pemenne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETUICCKUX 3aIaHUN
Ha pacyeT KOHIICHTPALWH 3arps3HSIONIMX BEHIECTB M WX CPaBHEHHE C MPEACIbHO JIOMYCTHMBIMH
koHneHtpanusmu (IT1K).

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

Tema 9.2.2.
XUMHYECKUN
aHaln3 BO3/1yXa

OcHoBHOE CoAcpiKaHue

TeopeaneCKoe oﬁyqenne

XUMHUECKUH COCTaB aTMOC(EepHOro BO3Jyxa, Bo3ayxa paOoueil 30HbI. BpenHble BellecTBa U IpUMECH B
BO3/yX€ JKUJIbIX IIOMEIIEHNH, B BO3yXxe padboueil 30HbI. HopMaTHBHbBIE TOKYMEHTHI.

ITocnencTBus BO3JAEHCTBUS BBICOKOM KOHILIEHTPALIMM  YIVIEKHMCIOrO Ta3a Ha OpPraHu3M 4YeJloBEKa.
MeponpusTs 0 CHUKEHHUIO YPOBHS 3arpSI3HEHHOCTH BO3/1yXa UCCIEyEMOW KOMHATHI.

IIpakTuyeckas padora Nel9

['uruennueckas olleHKa CTENEHU 3arpsi3HEHMS BO3/yXa IOMEIIEHHS Ha OCHOBE CONIOCTABJICHUS
KOHIIEHTpAllUU JUOKCUJA YIIIEpOia C COOTBETCTBYIOIMM IT'MTMEHUYECKUM HOPMAaTHBOM.

Pelenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA pacueT KOJIMYeCTBa BEIIECTBA,
KOHIICHTpAIlU{ BPEIHBIX TPUMECEi B aTMOC(HEPHOM BO3yXe U BO3TyXE MOMEIICHUH. .

JladopaTopnas padora Nel(

«OnpeneneHHe COACPpIKaHUA YIJICKUCIIOro ra3a B BO3AYXC MOMCIICHUS SKCIPECC-METOAOM)). HCCJ’I@}IOB&HI/Ie
Hp06 BO3yXa pa60qeﬁ 30HBI. Onpe;[eneHHe COACPIKaHUA YIJICKHUCIIOTO Ta3a B BO3AYXC ITOMCHICHUA
9KCIPCCC-MECTOIOM.

JIP 1-8
MP 1-9
IP 1- 12

Tema 9.2.3.

OcHoBHOe coaep:xaHue

JIP 1-8




XUMHUYECKUI Teoperuueckoe 00yueHue 2 MP 1-9
aHanus npoo Knaccugukaius MmarepuanoB, HCIOIb3YEMbIX B CTPOUTEILHO-PECTABPALIMOHHON JeSITEIHbHOCTH IO COCTABY, P 1- 12
MaTeprasoB UX Ha3HAYEHUE U MPUMEHEHHE. XUMUYECKUI aHaJIu3 MaTepUajIoB CTPOUTEIbHO-PECTaBPALIMOHHOM
CTPOUTEIIbHO- NEeSTENIbHOCTH U Au3aiiHa. XUMUYECKUN COCTaB MUTMEHTOB, KPACUTENEH, BXKYIIUX cMecel, 0COOEHHOCTH UX 2
PECTaBpallMOHHON |CBOMCTB M IPUMEHEHHS B IPO(ECCHOHATBHON eI TeIbHOCTH. BelecTBa, HCIob3yeMble B Ka4eCTBE
JEATCIIBHOCTH U |[IUTMEHTOB U CBSI3YIOIIUX MaTtepuanoB. Mcropuueckas cripaBka. CoBpeMeHHbIE MaTEepPHAIbI.
nu3aiiHa IIpakTnyeckas padora Ne20 2

KadecTBeHHBIN 1 KOJMYECTBEHHBII COCTAaB MPOO MaTepHajIOB CTPOUTEIHHO-PECTABPALMOHHON JIESTEIbHOCTH

u nuzaiiHa. Knmaccudukanumsi Kpacok MO YKPBIBUCTOCTH, MPO3PAYHOCTH B 3aBUCHMOCTH OT HCIIOJIB3YEMBIX )

OUTMEHTOB H  CBS3yOIIUX BemecTB. OmpeneneHne cocraBa KpacoOK Ha COACpKaHUE MHKPO U

MaKpodJIEeMeHTOB. PelieHne NpakTUKO-OPUEHTHPOBAHHBIX 33JaHUH 10 XWMHYECKOMY aHajgu3y Mpoo

MAaTEepUAJIOB CTPOUTEIIBHO-PECTABPALMOHHON JIEATEIIbHOCTH U JU3ailHa.
Tema 9.2.4. OcHoBHOe coJep:kaHue 2 JIP 1-8
Hccnenosanue TeopeTnueckoe odydenne 2 MP 1-9
0bnexTOB Y4eOHo-KccIe10BaTeNbCKHUIM MPOEKT B 00JIacTH UccleAoBaHUS 00beKTOB TexHOochepbl. O030p TeM yueOHo- P 1-12
TeXHOC(hEPEI HCCJIEIOBATENILCKUX MPOEKTOB. AJITOPUTM BBINOTHEHUS MpoekTa. Omnpenenenue npoOiIeMbl HCCIeI0BaHUS. 2

MeTo/p1 TOKCKA, aHaTM3a U 00pabOTKH HH(OPMAILIMK O IPOEKTE B Pa3IMUYHBIX UCTOUYHUKAX.
CamocrosiTesbHas padora 71
IIpome:xkyTouHasi aTTecTalMs MO JUCHUIIMHE (IK3AMEH)
Bcero 213




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.
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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  IIOKa3aTelisi  NPEeAEbHOM  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.




