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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI
OBIIIEOBPA30OBATEJBHOMN JUCHUILIUHBI OY/I.12 «XUMHUS»

1.1. MecTo TUCHHUIIMHBI ¢ CTPYKTYpPe OCHOBHOIi 00pa3oBaTe/IbHOM MPOrpaMMBbl:

VYuebnas qucuurumna O/1.12 «Xumus» usydaercst B 0011e00pa3oBaTeIbHOM IIHUKIIE
obpazoBarenbHol porpammsel B cooTBeTcTBHH ¢ PI'OC CIIO nmns cnenmansHocTr 31.02.03
JlaGopaTopHasi AMarHOCTHKA, OA30BbIi YPOBEHb NOJATOTOBKH.

1.2. I_Ie.]'ll/l U NINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUSA TUCHHUIIINHBI

1.2.1. Heau AMCUMIIMHBI:
— ®opMupoBaHKE y CTYJICHTOB XUMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA KaK OCHOBBI IPUHSTHSI PEIICHUN B KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOT'O MIOBE/ICHUS B IIPUPOIHON Cpejie.

B pesynbpTaTe ocBOCHHS YU4€OHOM TUCIUILTMHBI O0YYatOIIUIACS TOKECH 3HATH:

— OCHOBHBIE ITIOHATHUSA U 3aKOHBI XMWY,

— MEpUOJUYECKMM 3aKOH M IEPUOJUYECKYI0 CHCTEMY XHMMHUYECKHUX »3iemeHTos J[.H.
MenneneeBa, 3aKOHOMEPHOCTHM WM3MEHEHMS XUMHYECKMX CBOMCTB JJIEMEHTOB M HX
COECIMHEHUH 10 IIEpUOIaM U I'PYIIIAM;

— 0O0LIyl0 XapakTepUCTUKY XHUMHUYECKHUX D3JEMEHTOB B CBS3M C HX IIOJIOKEHUEM B
IIEPUOITUYECKON CHCTEME;

— (opMBI CYIIECTBOBAaHUS XMMHMUYECKHUX JJIEMEHTOB, COBPEMEHHbBIE IPEACTABICHUS O
CTPOEHUU aTOMOB;

— THIIbI U CBOWCTBA XMMHUECKUX CBsi3eH (KOBaJEHTHAs!, MOHHAs!, BOAOPOAHAs);

— XapakTepHble XMMUUYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KIIACCOB;

—  OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH, PEAKLIMM HIOHHOT'O OOMEHa;

—  JIUCCOLMAIIMS EKTPOIUTOB B BOAHBIX PACTBOPAX, CUJIbHBIE U CIIa0bIe 3JEKTPOIIUTHI;

— THUAPOJIU3 COJIEH;

— peaxkiuu UIeHTU(PUKAIUN HEOPraHWYECKUX COEIMHEHUH.

— OCHOBHBIE MOJIO)KEHUS] TEOPUU XUMHUYECKOTO CTPOEHHUS OPraHUYECKUX coeAnHEeHN A.M.
bytneposa;
— nomenknarypa UIOTTAK oprannuecknx coeTMHEHUH;

- (1)I/I3I/I‘IGCKI/IC 1 XUMHYECKHE CBOMCTBA OpraHnYCCKUX COCIUHEHMH.

B pesynbrare ocBOeHUS yUeOHOW MUCIMIUIMHBI O0YYArOIITUICS JOJIKEH YMETh:

— IMPUMCHATH OCHOBHBIC 3aKOHBI XUMHUHN JJISA PEICHUA 3aga4 B oOactu
poeCCHOHAIBHON JEATEHHOCTH;

— COCTaBJIATH YpPaBHCHUA peaKHHﬁ: OKHCJIHUTCIbHO-BOCCTAHOBUTCIIBHBIC, PCAKIIUH NOHHOI'O
oOMeHa;

— TPOBOAMTH PACUETHI [0 XUMUYECKUM (POpMYJIaM B YPAaBHEHHSIM PEAKIUU;

— TPOBOAWTH KaYECTBEHHBIE PEaKIMM Ha HEOPTaHWYECKHE BEIIECTBA U MOHBI, OTACIbHBIC
KJIACChl OPTAaHUYECKUX COSAMHEHU;

—  HCTOJB30BaTh JIAOOPATOPHYIO TIOCYLY U 000PYI0BaHNUE;
3



MPUMEHSTD [IPaBUIa OXPaHbl TPYAa, TEXHUKH 0€30IaCHOCTH U MPOTHUBOMOXKAPHOMH

0€30I1aCHOCTH

COCTaBJIITh Ha3BaHKWE OPraHUYECKOTo coequHeHus o Homenkinarype MIOITAK;
MMCaTh U30MEPbI OPraHNYECKUX COCTUHEHU;
KJIACCHU(UITUPOBATH OPTAHUYECKUE COSAMHCHHUS 110 (PYHKIIMOHAIBHBIM TPYIIIaM;

KJ'IaCCI/I(bI/II_II/IpOBaTB OpraHNu4Y€CKUC COCANMHEHUA 110 KUCJIOTHBIM U OCHOBHBIM CBOﬁCTBaM;

1.2.2. Tlnanupyemble pe3yJbTAaThl OCBOECHHS 00pPa30BATEJLHON JAUCHHUILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnose ®PI'OC COO.

Ocoboe 3HaueHHE TUCIUTIIMHA uMeeT Tpu popmupoBanuu 1 pazsutun OK u T1K.



Koa n
HaMMeHOBaHUe
(popmupyembIx
KOMIIeTeHI Ui

HJIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUA TUCHUIIJINHDBI

Oo0mue

IIpenmeTHbIe

OK 01. Beibupats
CIIOCOOBI PEIICHUS
3aga4
npodeccHoHATEHOM
JeSATEIIbHOCTH
MPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy0BOrO BOCIUTAHMS

- TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa,
TpyaoIo0ue;

- TOTOBHOCTh K aKTUBHOM JIESITEILHOCTH TEXHOJOTHUCCKON 1
COIIMAIbHOW HAIIPABIEHHOCTH, CTIOCOOHOCTh HHUIIMUPOBATb,
IJIAHUPOBATh M CAMOCTOSITEILHO BBIMOJIHATH TAKYIO
JEATEIIbHOCTD;

- HHTEPEC K pa3IMuHbIM cdepam nmpodheccuoHaTbLHON
JEATEIIbHOCTH,

Ogyagenne yHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE JIeliCTBUS:

- CaMOCTOSITEIHLHO (POPMYITHUPOBATH U AKTYaIM3HUPOBATH
npo0JieMy, pacCMaTpuBaTh €€ BCECTOPOHHE,;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MTPU3HAK HJIM OCHOBAHUS TSI
CpaBHEHHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- ONIPEACIIATH LN AeATEeIbHOCTH, 3a1aBaTh IapaMeTPhl U
KPUTEPUU UX TOCTHKEHHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U POTUBOPEUHS B
paccMaTpuBaeMBbIX SIBICHUSX;

- BHOCUTH KOPPEKTHBHI B ICITEIILHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB IEJISIM, OIICHHUBATh PUCKHU
MMOCJIC/ICTBUU NCATCIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH

- BJIQJIETh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPas
BKJIFOYAET: OCHOBOIIOJIATAIONINE TTOHATHS (XMMUYECKUI
3JIEMEHT, aTOM, 3JICKTPOHHAs 000JI04Ka aroma, s-, pP-, d-
AIEKTPOHHBIC OPOUTATI ATOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTETICHh OKUCJICHHS,
XUMHYECKasl CBA3b, MOJIb, MOJISIPHASL MAacca, MOJISIPHBII
00BbeM, yriepoaHbli cKkeseT, GyHKIMOHAbHAS TPYIINa,
paauKaj, H30MEPHs, K30MEPbI, TOMOJIOTHYCCKUN P,
TOMOJIOTH, YTJIEBOIOPO/IbI, KUCIOPOA- U a30TCOAepKAIIINe
COeMHEHUS, OMOIOTUYECKU aKTUBHBIE BellecTBa (yIIeBO/IbI,
KUPBI, OCJIKN ), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJ'IGK}’J'IHI)HI)IG COCIUHCHUS, KpI/ICTaJ'IJ'II/ILICCKaSI
pemeTKa, TUIIBI XUMHUYCCKUX peaKHI/Iﬁ (OKI/ICJ’II/ITGJ’II)HO-
BOCCTAaHOBUTCIIBHBIC, DK30- 1 BHILOTepMI/ILIeCKI/Ie, peaKIII/II/I
HWOHHOTO 0OMEHA), PacTBOP, AIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
3JEKTPOJIUTUYECKAS TUCCOLMALINSL, OKUCIUTEND,
BOCCTaHOBUTENb, CKOPOCTh XMMUYECKOI peaKIu,
XMMHYECKOE paBHOBECHUE), TCOPUU U 3aKOHBI (TEOPHUSI
XUMHUYECKOTO CTPOCHHS OpraHn4eckux BemectB A.M.
ByTtneposa, Teopust SMEKTPOTUTHUESCKON TUCCOITUAITNH,
nepuoanyueckuii 3akoH /.M. MenneneeBa, 3aK0OH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIUMYECKUM SI3BIK XHMUH,
(hakTOJIOTHUECKHE CBEACHUS O CBOMCTBAX, COCTaBe,
MOJIy4eHUU U 0€30MacCHOM HCIOJIb30BAHUN BaXKHEHIIINX




KU3HEHHBIX TIPOOIIeM

0) 0a30BbIE HCCIeN0BaATENbCKUE e CTBUS:

- BIIQJICTh HaBBIKAMHU yUeOHO-UCCIICIOBATEIBLCKOMN 1
MIPOEKTHOM JIeATEHHOCTH, HABBIKAMHU Pa3pelIeHUs mpooem;
- BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 33J1a4uy, BBIJIBUTATh THIIOTE3Y €€ PEIICHHUSI,
HaxOJIUTh apTYMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUH, 3a71aBaTh IapaMeTPbl U KPUTEPUH PEUICHUS;

- aHAJIM3UPOBATH MOJTyYCHHBIC B XOJIE PEIICHHS 33191
PE3yJIbTAThI, KPUTUYECKH OI[CHUBATh MX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX yCIIOBUSX;

- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIILHYIO U
MIPAKTUYECKYIO0 00JIACTH KU3HEIEATEIILHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIJIBUTATh HOBBIE HICH, MTPEJIaraTb OPUTrUHAIbLHBIC
MOJIXOJIbI U PEIICHUS;

- CITOCOOHOCTH WX MCIIOJIb30BAHMSI B IO3HABATEIIHHON U
COLIMAJIBHOM ITPAKTHUKE

HEOPTaHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U
MIPaKTUYECKON JAESITEIbHOCTU YEJI0BEKA;

- YMETb BBIABIISATh XapaKTE€PHbIEC IPU3HAKU U B3aUMOCBSI3b
W3YYEHHBIX [TOHATHH, IPUMEHSTh COOTBETCTBYIOIINE
MOHATUS IIPU ONKUCAHUM CTPOCHUS U CBOICTB
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB U UX
IIPEBPAILICHHI; BBISBIATH B3aUMOCBS3b XUMHUECKUX 3HAHUH C
HNOHATUSMHU U MPEACTABICHUSAMU APYTUX
€CTECTBEHHOHAYUYHBIX IIPEMETOB;

- YMETh UCI0JIb30BaTh HAUMEHOBAHUS XUMUYECKUX
COEAMHEHHNI MEXyHAPOIHOTO COK3a TEOPETUUECKON U
IPUKIAJHOW XUMHUH U TPUBHAIIbHBIE HA3BaHUSI BayKHEHIIINX
BEIIECTB (ITHIICH, alleTUJICH, INIULIEPHH, (PEHOI,
(dhopManbaeru, yKCycHas KHCIIOTa, TIIUIUH, YTapHbIii ra3,
YIJIEKUCIIBIM Ta3, aMMUaK, ranieHasl U3BeCTh, HeraleHas
U3BECTh, MUTHEBAS COA U JPYTHX), COCTABIATH (HOPMYJIIbI
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, yPaBHEHUS
XUMHYECKHUX PEaKIHid, 00BACHATH UX CMBICI; TOATBEPKIATh
XapaKTepHble XMMUUYECKHE CBOICTBA BELLIECTB
COOTBETCTBYIOIIMMHU HKCIIEPUMEHTAMU U 3aITUCSIMU
YPAaBHEHUN XUMUYECKUX PEAKIUH;

- YMETh YCTaHaBJIMBATh IPUHAIIEKHOCTh N3yUYEHHBIX
HEOPraHUYECKUX U OPraHMYECKHX BEIIECTB K ONPEIEICHHBIM
KJIacCaM U IpyIIaM COEIMHEHUMN, XapaKTEPU30BaTh UX
COCTaB U Ba)KHEWILINE CBOMCTBA; ONPEENATH BUIbI
XUMHYECKUX CBSI3el (KOBaJIEHTHAs, HOHHAs, METaJUIMUEeCcKas,
BOJOPOJIHAS ), TUIIBI KPUCTAIITHYECKUX PEIIETOK BEIIEeCTB;
KJIacCU(UIIMPOBATH XMMUYECKUE PEAKIIHH;

- chopmMHpoOBaTh MPEACTABIECHUSA: O MATEPHAILHOM €TUHCTBE




MHpa, 3aKOHOMEPHOCTSIX U II03HABAEMOCTH SIBJICHUM
MIPUPO/BI; O MECTE U 3HAUEHUHU XUMUU B CUCTEME
€CTECTBEHHBIX HAayK U €€ POJIU B 00ECIIEUEHUHU YCTOMUHNBOIO
Pa3BUTHS YEIIOBEUECTBA: B PELICHUN IPOOIIeM
9KOJIOTMYECKOM, SHEPreTUYEeCKON U MUILEeBON 0e30MacHOCTH,
B Pa3BUTUU MEIULIMHBI, CO3AHUU HOBBIX MaT€pUAIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B 00ECIICUCHNUHU PALIMOHAIBHOTO
IPUPOJIONOIL30BaHUS, B POPMUPOBAHUU MUPOBO33PEHUS U
o011el KyJbTyphl YEJIOBEKA, a TAK)KE IKOJIOTMUECKU
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MPUPOJIHOM CpeLIE;

- BJAJETh CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas
BKJIIOUYAET: OCHOBOIIOJIAraIONINe MOHATH (JOTIOJTHUTEIBHO K
CUCTEMeE MOHATHI 0230BOT0 YPOBHSI) - H30TOIBI, OCHOBHOE U
BO30Y>KJICHHOE COCTOSIHIE aTOMa, THOPUAU3AIIHS aTOMHBIX
opouTainei, xumudeckas cBsi3b ("CT " u "", KpaTHBIC CBS3H),
MOJISIpHAst KOHLIEHTpALHsl, CTPYKTYpHas (opMyJia, H30MepHs
(cTpykTypHas, reomeTpruieckast (Luc-TpaHC-U30MEpHs), TUIIbI
XMMHYECKHUX peaklnii (roMo- U TeTeporeHHble, 00paTUMBbIE U
HeoOpaTHMBbI€), pacTBOPHI (ICTUHHBIE, TUCIIEPCHBIE
CUCTEMBI), KpUCTAIIOTUAPATHI, CTENIEHb IUCCOLMALINH,
JIEKTPOJIN3, KPEKUHT, pu(OPMUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PEHUECKNE 3HAHU, JIeXKAIlUE B
OCHOBE IIOHMMAaHUs IPUUYUHHOCTU U CHCTEMHOCTH
XMMHYECKHX SIBJICHUM, COBPEMEHHBIE ITPEICTABIEHUS O
CTPOEHHH BEILlECTBA HA ATOMHOM, MOJIEKYJISIPHOM U
HaJMOJIEKYJIIPHOM YPOBHSX; MPEJCTABICHUS O MEXaHU3MaX
XUMHYECKHUX peaKIid, TEPMOAMHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUsI, 0 XUMUYECKOM




PaBHOBECHH, AUCIIEPCHBIX CUCTEMaX, (DaKTOIIOTHYECKHE
CBEJICHUS O CBOMCTBAX, COCTABE, MOJIyYEHUH U OE30IaCHOM
WCIOJIb30BAHNH BOKHEHITNX HEOPraHMUECKUX U
OpPTraHUYECKUX BEUIECTB B OBITY M MPAKTHYECKON
JESTEIbHOCTH YeJIOBEKa; OOIIMX HayYHbBIX MPUHIIUIIAX
XMMHYECKOTr0 IPOU3BOJICTBA (HA IpUMEPE MPOU3BOJICTBA
CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIa, TTepepabOTKH HEPTH);
- YMETh MPOBOJIUTH PACYETHI IO XUMHUUECKUM (HopMysiaM 1
YPaBHEHHUSIM XUMUYECKHUX PEAKINH C UCIIOJIb30BaHHEM
(u3NYEeCKUX BETMYMH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEIIECTBA), XapAKTEPHU3YIONIUX BEIIECTBA C KOJIMIECTBEHHON
CTOPOHBI: PACUYETHI O HAXOXKJICHUIO XUMUYECKOH (OPMYITBI
BEIIIECTBA; pacueThl Macchl (00beMa, KOTMYECTBA BEIIECTBA)
IPOAYKTa PEaKIuH, €CIN OAHO U3 UCXOIHBIX BEIIECTB IaHO B
BUJIE pACTBOpA C OIpeIeJICHHOW MacCOBOH J0ei
pPacTBOPEHHOI'O BEUIECTBA UITU IaHO B U30BITKE (MIMEET
PUMECH); pacdeThl MaCCOBOM MM 00BEMHOMN JOJH BBIXOA
MPOIYKTa PEAKIINH; pacueThl TEIIOBOTO A (eKTa peaxiui,
00BEMHBIX OTHOUICHUH Ta30B;

- YMETh BBISBIIATH XapaKTepPHBIC IPU3HAKU ¥ B3aUMOCBSI3b
W3YYCHHBIX MTOHSATHH, TPAMEHSITh COOTBETCTBYIOIIHE
MOHSITUS TIPH OMTUCAHUK CTPOSHUS U CBOWCTB
HEOPraHUYECKUX U OPTaHMYECKHUX BEIIECTB U UX
MPEBpAICHUI; BBISBISATH B3aHMOCBSI3b XUMHUUECKHUX 3HAHUH C
TOHATHSIMH U TIPEICTABICHUSIMH IPYTUX MPEIMETOB ISt
0oJiee 0CO3HAHHOTO MMOHUMAaHUS U OOBSICHEHUS CYIITHOCTH
MaTEepHAILHOTO €IMHCTBA MUPA; UCTIOIH30BATH CHCTEMHBIE
XUMHAYECKHE 3HaHUS TSt OOBSICHEHHUS M TPOTHO3UPOBAHHSI
SIBJICHUI, IMEIOIINX €CTECTBEHHOHAYYHYIO IPHPOTY;




- YMETh UCII0JIb30BaTh HAUMEHOBAHUS XUMUYECKUX
COEAMHEHHUIN MEXyHAPOIHOTO COK3a TEOPETUUECKON U
MIPUKJIAJHON XUMUHU U TPUBUAIbHBIE HA3BAHUS BEIIECTB,
OTHOCSIIIUXCS K U3YUYEHHBIM KJIacCaM OPraHUYECKUX U
HEOPraHWYECKUX COCIMHEHMI; UCII0JIb30BaTh XUMHUECKYO
CUMBOJIUKY JJIsi COCTaBICHUS POPMYJT HEOPTaHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POpPMYIT OpraHu4ecKuxX
BEIIECTB; COCTABIISITh YPABHEHUSI XUMUUECKUX PEAKLUM U
PacKpbIBaTh UX CYIIIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKILUI OCPEICTBOM COCTaBJICHHUS
AJEKTPOHHOTO OajlaHca 3TUX PeaKLMi; peakuii HOHHOTO
oOMeHa MyTeM COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX
VMOHHBIX YPAaBHEHUN; pEaKLIMi TUAPOIN3a, pEaKLUn
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMILIEKCOB
[IUHKA ¥ aJIFOMUHUA); TOATBEPKIaTh XapaKTepHbIE
XMMHYECKHE CBOICTBA BEILIECTB COOTBETCTBYIOIUMU
SKCIIEPUMEHTAMH U 3aIlIUCAMU YPAaBHEHUN XUMUYECKUX
pEaKLHnii;

- yMeTh Kiaccu(puuupoBaTh HEOPraHUUECKHE U
OpraHMYEeCKHE BEIIECTBA U XUMHUECKHUE PEAKIIIH,
CaMOCTOSITENIbHO BEIOUPATh OCHOBAHUS M KPUTEPUH IS
KJIaccu(UKALUN U3Y4aeMbIX XUMHUECKUX O0BEKTOB;
XapaKTepU30BaTh COCTaB U Ba)KHEHIIINE CBONCTBA BEIIECTB,
MPUHAJUISKAIMX K ONPEIETICHHBIM KJlaccam U rpynmnam
COoeMHEHMH (ITPOCThIE BEUIECTBA, OKCUIbI, THIPOKCHIBL,
COJIN; YTJIEBOJIOPOIBI, TPOCTHIE AUPHI, CIUPTHI, (DEHOJIBI,
aJbJIETU/bl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CII0KHBIE
3(uUpBHL, )KUPBIL, YTIEBObI, aMUHBI, aMUHOKHCIIOTHI, OEJIKH);




MPUMEHATH 3HAHUS O COCTABE U CBOMCTBAaX BEILIECTB JIJIs
SKCIEPUMEHTAILHON MTPOBEPKH TUIIOTE3 OTHOCUTEIIBHO
3aKOHOMEPHOCTEN ITPOTEKaHUS XUMUYECKUX PEAKLUN U
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHHUS;

- YMETh MOATBEPKAATh Ha KOHKPETHBIX IPUMEPAX XapaKTep
3aBUCHUMOCTH PEaKIIMOHHOW CITIOCOOHOCTH OPraHUYECKUX
COCJIMHEHUI OT KPAaTHOCTH M TUIIA KOBaJICHTHOM cBs3u ("0 "
u ""), B3aMMHOTO BJIMSIHUSI aTOMOB M TPYIIIT aTOMOB B
MOJIEKYJIaxX; a TAK)KEe OT 0COOEHHOCTEN peaan3alnuu
Pa3IUYHBIX MEXaHU3MOB MPOTEKAHUS PEAKIUH;

- YMETh XapaKTepHU30BaATh AIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30YKJIEHHOM COCTOSTHHH) U MOHOB
XUMHYECKHX 371eMeHTOB 1 - 4 nepuono [lepuoanyeckoit
cuctemsl /.. MenneneeBa u ux BaJIeHTHbIE BO3MOKHOCTH,
ucnonp3ys nousarus "'s", "p", "d-snekrponnsie” opOuTanu,
SHEPreTUYECKHE YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XUMUYECKHX DJIEMEHTOB M 00pa3yeMbIX
MMH COEJMHEHUH 10 TIepruoaM U rpymnram;

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE
CpeZAcTBa MOUCKa,
aHaIu3a u
MHTEpHpeTanuu
nHpopMaluu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3,149
npodeccnoHaNbHOM

B o6s1acTH HEHHOCTH HAYYHOI'0 MO3HAHUS:

- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN
IIPaKTUKN, OCHOBAHHOTO HA JUAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpPILIEHCTBOBAHHE A3BIKOBOM M UNTATENbCKON KYJIbTYpPbI
KaK CpeICTBa B3aUMOJICHCTBUS MEXTy JIFOJIbMU U MIO3HAHUS
MUDa;

- OCO3HaHME LIEHHOCTH HAyYHOU JeATEIbHOCTH, FTOTOBHOCTh

- YMETb IJITAHUPOBATh U BBITIOIHATh XUMUYECKUMA
SKCHEPUMEHT (IIPEBpAIICHUS] OPraHUYECKUX BEIIECTB IPHU
HarpeBaHUM, MOJYyYECHHUE STUIIEHA U U3YUYEHHE €TO0 CBOWCTB,
KAueCTBEHHbIE PEaKIIMM HA aJbJETH/Ibl, Kpaxmall, yKCyCHYIO
KHUCTIOTY; IGHaTypalusi 0eIKOB P HAarpeBaHUH, [IBETHHIE
peakiu O€JIKOB; MPOBOANTH PEAKIIMHM HOHHOTO OOMEHa,
OTIPEIEIIATH CPEeNy BOJAHBIX PACTBOPOB, KAYECTBEHHBIS
peakmuu Ha cyib(hart-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMSI; peIIaTh AKCIIEPUMEHTAIbHBIC 337291 110
temaM "Metannsl" u "HemeTamisl'") B COOTBETCTBUU C
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JACATCIIBHOCTHU

OCYIIECTBIATH IPOEKTHYIO U UCCIIEN0BATENIBCKYIO
ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

OgiageHne yHMBePCAJIbHBIMH Y4eOHBIMH
M03HABATEJLHBIMH AefiCTBUSIMH:

B) pabora ¢ uHgopmanmeii:

- BJIaJIeTh HaBbIKAMM I1OJIy4eHHsI HH(OpPMAIMK U3 UICTOUHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEJILHO OCYILECTBIIATh MOUCK,
aHaJIM3, CUCTEMATU3alUI0 U HHTEPIPETALMIO HHPOpMaLUU
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax ¢ y4eToM
Ha3HAYCHUS MHPOPMAIUH U [IEJICBOU ayIUTOPUH, BRIOUPAS
ONTUMATBHYIO (OPMY TIPEIICTABICHUS U BU3YaTH3aIl1H;

- OLICHUBATh JIOCTOBEPHOCTh, IETUTUMHOCTb HH(POPMALIUH, €€
COOTBETCTBHE ITPABOBBIM U MOPAJIBHO-3THYECKUM HOPMaM;

- HCIOJIB30BATh CPEACTBA NHPOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B PEILICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U OPraHM3allMOHHBIX 33734 C
coOtoieHreM TpeOOBaHUI 3PrOHOMUKH, TEXHUKH
0€30MMacHOCTH, TUTUEHBI, peCypcocOepekeHNs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30M1aCHOCTH;

- BJIAICTh HAaBbIKaAMU pacCliO3HaBaHHWA U 3alUThL I/IH(l)OpMaHI/II/I,
MH(OPMAIMOHHOM 0€30MMacHOCTH JIMYHOCTH;

MpaBUJIAMU TEXHUKHU 0€30MaCHOCTHU MPHU OOpaIIeHU! ¢
BELIECTBAMU U J1a0OPAaTOPHBIM 000PYI0BaHUEM;
MPEICTABIATH PE3YIbTaThl XUMHUYECKOTO IKCIIEPUMEHTA B
(hopMe 3anucu ypaBHEHUH COOTBETCTBYIOMIUX PEAKIIUN 1
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

- YMETh aHATU3UPOBATh XUMUYECKYI0 HH(OpMaIIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTB MacCcOBOI
uHdopmaruu, cetb UHTEpHET 1 pyrue);

- BJIJIETh OCHOBHBIMU METO/IaMHU HAYYHOTO MTO3HAHUS
BEIIECTB U XUMUYECKHUX SIBJICHUH (HA0III0ICHNE, U3MEPEHHE,
HKCHEPUMEHT, MOJICITUPOBAHHE);

- YMETh IPOBOJUTH PACUYETHI 10 XUMHUUECKUM (POpMyJiaM H
YpaBHEHUSAM XUMHUYECKUX PEAKIUN C UCTIOJIb30BAaHHEM
(bU3MUECKUX BEIIMYNH, XapaKTePU3YIOLINX BEUIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbBIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA; UCIIOIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHATHUS PELICHUN B
KOHKPETHBIX JKU3HCHHBIX CUTYAIIHSX, CBI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

- YMETh CaMOCTOSITENILHO TUTAHUPOBATh U IPOBOIUTH
XUMHAYECKHI YKCTIEPUMEHT (TIOJTydeHUE U N3yUeHHEe CBOWCTB
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB, KAUYECTBEHHBIE
pEaKIMU YTIJIEeBOIOPOJIOB Pa3IMYHbBIX KJIACCOB U
KHCJIOPO/ICO/IEpKAIUX OPraHUYECKHUX BEILECTB, PELICHNE
IKCIIEPUMEHTATBHBIX 33724 10 PACIIO3HABAHUIO
HEOPraHMYECKUX M OPraHUYECKHUX BEIIECTB) C COOMIOACHUEM
MpaBuJl 6€30MaCHOTO OOpAIICHHS C BEMIECTBAMU U
nabopaTopHBIM 000pyI0BaHKEM, (HOPMYIUPOBATH IETH
WCCIIEIOBAHMSI, TPEOCTABIIATE B Pa3IMIHON opme
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pe3yJIbTaThl 3KCIIEPUMEHTA, AHAJIM3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTD;

- YMETh OCYILECTBIIATH LIEJICHAIIPABICHHBIN OUCK
XUMHUYECKOH MHPOPMAITUH B PA3TUIHBIX HCTOYHUKAX
(HayuHas 1 yueOHO-Hay4YHas JTUTEpaTypa, CpeCcTBa MacCOBOH
uHdopmaruu, cetb IHTEpHET U pyrue), KPUTHIECKU
aHAJIM3UPOBATh XMMHUYECKYI0 HH(OpMaIuto, epepadaTbiBaTh
€€ M MCIO0JIb30BaTh B COOTBETCTBHH C MIOCTABICHHON yueOHOM
3ajaveit;

- BJAJETh CUCTEMOU 3HAHUN O METOAAaX HAYYHOTO MO3HAHUS
SIBIEHUM MPUPOJIbI, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax U
YMEHHUSMH NPUMEHATH 3TH 3HAHUS IIPU SKCHEPUMEHTAIIBHOM
HCCIIEAOBAHUH BEIIECTB U I OOBSICHEHNUS XUMHYECKHX
SIBJICHUM, UMEIOIINX MECTO B IPUPOJIC MPAKTUYECKOM
JIeSITEILHOCTH YEJI0BEKa U B IOBCEAHEBHOM JKH3HU;

OK 04. Db dexTuBHO
B3aMMO/ICMCTBOBATH U
pabortath B
KOJIJICKTUBE U
KOMaH/1e

- TOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOINPEEIECHHUIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HMCCIIeA0BaTEIbCKOM,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

OgiaieHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH
AeCTBUAMMU:

0) coBMecTHasi 1esiITeJIbHOCTh.

- IOHUMATh U UCII0JIb30BaTh IPEUMYIIIECTBA KOMAaHIHON U
WH/MBUYaIbHOM paboThI;

- IPUHUMATD 1I€JTH COBMECTHOM JIEATEIbHOCTH,
OpPraHM30BBIBATH U KOOPIAWHUPOBATH JEHCTBUS 110 €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHM, paclpelesaTh
POJIU C YYETOM MHEHHMI y4aCTHUKOB 00CYKJIaTh pPe3yIbTaThl
COBMECTHOI paboThI;

- YMETb IUIAHUPOBATH U BBIIOJIHATh XUMUYECKUN
9KCIIEPUMEHT (IIPEBPAICHHsI OPraHMYECKHUX BEIIECTB MPU
HarpeBaHuM, NOJIy4EHHUE dTUIICHA U U3YUYEHHUE €T0 CBOMCTB,
Ka4yeCTBEHHbBIEC PEAKIIMK HA aJIbJETU/IbI, KpaxMall, YKCYCHYIO
KHCIIOTY; JIGHaTypalus OeJIKOB IPU HarpEeBaHUU, [IBETHbIE
peaknuu O6eJIKOB; IPOBOUTH PEaKI[MM HOHHOTO OOMEHa,
OIPEIENATh CPENY BOAHBIX PACTBOPOB, KAYECTBEHHBIE
peakuuu Ha cynbgaT-, KapOOHaT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHUS; pelIaTh YKCIIEPUMEHTAJIbHBIC 3a1a4U 110
temaM "Metaisl" u "HemeTanisl'") B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH MpHU 0OpaIlleHUH C
BEIIECTBAMH U J1a00PaTOPHBIM 000pPYI0BAHUEM;
MIPEACTABIATH PE3YJIBTATHl XUMHUYECKOT0 SKCIIEPUMEHTA B
(opme 3anucu ypaBHEHUI COOTBETCTBYIOIIMX pEaKIUi 1
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- KOOPJIMHUPOBATH U BBIMIOJHATH PAaOOTY B yCIOBUSIX
pEeabHOTO, BUPTYAILHOTO 1 KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE MTOBEJICHUE B
Pa3IMYHBIX CUTYALUSX, IPOSIBISTh TBOPUECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMHA
JeHCTBUSIMU:

) NPpUHSITHE ce0sl U IPYrUX JIO/IEei:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JIOJCH NpH
aHaJIN3€e PE3yJIbTATOB JIEATEIbHOCTH;

- MPU3HABATh CBOE MPABO M MPABO JAPYTHUX JIOJIEH HA OMIHUOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIUH JIPYTOTO
YeJIOBEKA;

(hopMyIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;
-YMETb CaMOCTOSATCIIbHO IIJIIAHUPOBATh U IPOBOJUTH
XUMHUYECKUH SKCIIEPUMEHT (IIOJyUYEHUE U U3YUEHHE CBOMCTB
HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB, KAYCCTBCHHBIC
PEaKIny yIIeBOIOPOJIOB PA3INYHBIX KJIACCOB U
KHCIIOPOACOIEPKAIINX OPraHNUECKUX BELIECTB, PELICHHUE
HKCIIEPUMEHTAIBHBIX 33124 [0 PACIO3HABAHUIO
HEOPraHUYECKUX M OPTaHMYECKUX BEIIECTB) C COOIOACHUEM
npaBuiI 0€30MacCHOTO 00pPAIIEHNs C BELIECTBAMHU U
nabopaTtopHbIM 000pyT0BaHKEM, (POPMYITUPOBATH LIEIH
UCCIIEIOBaHUS, TIPEAOCTABIATH B PA3IMYHON Gopme
pe3yIbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U OLIEHUBATH MX
JOCTOBEPHOCTb;

OK 07.
CoelicTBOBATh
COXPaHEHUIO
OKpYKaroIle Cpebl,
pecypcocOepekeHHnIo,
MPUMEHSITh 3HaHUsI 00
W3MEHEHUU KIIUMaTa,
TIPUHIIMUIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JIEWCTBOBAThH B
YpE3BBIYANHBIX
CUTYaITUIX

B 00/1acTH 3K0J10rH4€CKOT0 BOCIIUTAHMSA:

- chopMHPOBAHHOCTH IKOJIOTUYECKOHN KYIBTYPhl, TOHUMAaHUE
BIIUSIHUS COLIMATIbHO-IPKOHOMUYECKHUX MTPOLIECCOB Ha
COCTOSTHHUE MPHUPOJTHON U COLUAITIBHOM CpPEeJibl, OCO3HAHHUE
JI00ATBFHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIIeM;

- INTAHUPOBAHNE U OCYILECTBIECHUE ACUCTBUI B OKPYKAKOLIEH
Cpelle Ha OCHOBE 3HAHHUS LIeJIeW yCTOMYMBOIO pa3BUTHS
4eJI0BEYECTBA;

AKTUBHOE HENPUATHE IEHCTBUM, TPUHOCSIINX BPEL
OKpYXKarolleu cpee;

- YMEHHE NMPOTHO3UPOBATH HEOIATOMPUITHBIE SKOJIOTHUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUMN, IPEOTBpAIIATh
UX;

- paCcInpC€HUC ONBITA ACATCIIBHOCTU 9KOJIOTHYECKOM
HaIIpaBJICHHOCTU;

- chopMupoOBaTh MPEACTABICHUS: O XUMUYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIU
XUMHH B IO3HAHUU SIBJICHUH IPUPO/IbI, B POPMHUPOBAHUH
MBIIIEHUS U KYJIbTYPbI JIMYHOCTH, €€ (PYHKIIMOHAIbHON
TPaMOTHOCTH, HEOOXOIUMOM TSl pEIIeHUs TPAKTUUECKUX
3a/1a4 U SKOJIOTMYECKH 00OCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpELE;

- YMETh COOJII0/IaTh MPABHIIA IKOJIOTUYECKH 11eIeCO00pa3HOrO
MOBE/ICHUS B OBITY U TPYJOBOM JAESITETFHOCTHU B IENIAX
COXPAHEHUS CBOETO 310POBbs U OKPYKAIOLIEH IPUPOIHON
CpE€abl; YUUTBIBATE OITACHOCTH BOS]I@I)iCTBI/ISI Ha )XHUBbIC
OpTraHHU3MbI OIIPEACTICHHBIX BCUICCTB, TIOHUMAasA CMBICJI
MOoKa3aTessi NpeAeIbHOM JOIMYCTUMON KOHLIEHTPAIUK;

- YMCTb IMPOTrHO3UPOBATh, AHAJIU3UPOBATHL U OLICHHUBATH C
MO3UIUH KOJIOTUYECKON O€30MMaCHOCTH MOCIIEICTBHS

13




- OBJIaICHUC HaBbIKaMH y‘-IGGHO-I/ICCJIGIIOBaTeJIBCKOf/'I, GBITOBOfI n HpOHSBOI[CTBeHHOfI ACATCIIbHOCTH YCJIOBCKA,
MPOEKTHON ¥ COLMATIbHOM JIEATEIIbHOCTH; CBSI3aHHOM C nepepabOoTKOM BEIIEeCTB; UCIOIb30BaTh
MOJIYUCHHBIC 3HAHUSA JIA MIPUHATHA I'PAaMOTHBIX pemeHHﬁ
MpOoOJIeM B CUTYAIIHSIX, CBI3aHHBIX C XUMHUEH;

- YMETh OCO3HAaBATh OITACHOCTh BO3/ICHCTBHS HA KUBbBIE
OpraHU3Mbl OIIPENIEIICHHBIX BEIIECTB, IOHUMAsl CMbBICI
NoKa3aTelis PeeIbHON JOMYCTUMON KOHLIEHTpaluu, U
HOSICHSTh Ha IPUMEpaxX CIOCOObl YMEHbILICHUS U
MPENOTBPALIEHUS UX BPEAHOTO BO3AECHCTBUS HA OPTaHU3M
YEJI0BEKa.

[IK 2.2.

IIK 3.1.

Hcnonb3oBath B paboTe MEIUIIMHCKAE WH(POPMAIMOHHBIE CHUCTEMBI H HH()OPMAIMOHHO-KOMMYHHKAIIHOHHYIO CETh
«HTepHeT.
KoncynbTupoBarhs HaceleHue Mo BOmpocam NpoQIakTUKU 3a00IeBaHHIA.

HNuBapuaHTHBIE LeJieBble OPUEHTHPBI:

DB-pusnveckoe BocIUTaHUE, POPMUPOBAHHE KYJIbTYPbI 310POBbSI H IMOLIHMOHAJIBLHOIO 0JIaronoIydust

CobmntoieHne npaBuil JUYHOM U OOIIECTBEHHOM 0€30MacHOCTH, B TOM YHUCIIE€ OE30MaCHOTO MOBEACHUS B MH(OPMALMOHHOW Cpelie, BbIpaK€HHE Ha
NPaKTUKE YCTAaHOBKM Ha 3/10pOBBIN 00pa3 *HU3HU; IPOSBICHUE CO3HATEILHOIO HEMIPHUATHS BPEIHBIX TPUBHIUEK.

JIHB - 1yX0BHO — HPABCTBEHHOE BOCIIMTAHUE

[TposiBnenne NpuBEP>KEHHOCTH K IyXOBHO- HPaBCTBEHHBIM LIEHHOCTSIM.

I{HII - ueHHOCTH HAYYHOI'0 MO3HAHUSA

JlesaTenbHO BBIpaXKaTh MO3HABATEIbHbBIE HHTEPECHI 110 MPeAMETY, 00J1afaTh NPEACTaBICHUEM O COBPEMEHHON Hay4YHOI KapTHHE MHUpa

IKB - 3K0JI0rHYecKOe BOCTIUTAHHE

[TpumensaTs 3HaHMS u3 00IIE00pa30BaTENbHBIX M MPO(MECCHOHANBHBIX JUCHMIUIMH s Pa3yMHOro, OEpeXIMBOrO IMpPOU3BOJACTBA U
IPUPOJIONIOIB30BaHUS, pecypcocOepekeHus B ObITY, B IPO(heCCHOHATBLHON cpejie, 00IIeCTBEHHOM IPOCTPAHCTRE.

JleMOHCTpHpOBaTh B MOBEACHUU C(HOPMHUPOBAHHOCTU SKOJIOTMYECKON KyJIbTYphl HAa OCHOBE BIJIMSHUS COLIMAIBHO- 3KOHOMHUYECKHX MPOIECCOB Ha
PUPOJY, B TOM UHKCIIE Ha TT100aTIbHOM YPOBHE.
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2. CTPYKTYPA U IPUMEPHOE COJEPKAHUE OBIIIEOBPA30OBATEJIBHOM
JNCHUIIVIMHBI

2.1 O0beM y4eOHOM QMCHUILIMHBI U BUAbI YU4eOHO# padoThI

Bua yueOHoii padoThI O0Bem B yacax
O0beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITTHHBI 144

B T.4.

OcHoBHOe coJep:kaHue 112

BT. 4..

TEOpEeTUIEeCKOe 00ydeHne 46
MIPaKTUYECKHE 3aHATUS 44

B T.4. KOHTPOJIbHBIC PaOOTHI 10
71a00paTOPHBIE 3aHATHS 22

HpO(l)eCCI/IOHa.TIbHO-OpI/IEHTI/IpOBaHHOC coaecpkanue

(comep:xkaHue MPUKJIATHOTO MOTYJIs) 32
BT. 4..

TeopeTudeckoe o0ydeHue 6
MIPaKTUYECKHUE 3aHATHS 18
1abopaTOpPHBIE 3aHATHS 8
IIpome:xxyTouHasi arTecTanus (3K3aMeH) JK3aMEH
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2.2. TemaTn4eckuii IJIaH U cofepkanue JucuuIuAbl O/1.12. «Xumus»

dopmMupyemblie
H Conep:xanue yueOHOro MarepuaJia (OCHOBHOE U IPpo(decCHoHAIBHO- KOMIIETCHIIMH,
AMMCEHOBATIHE OPHEHTHPOBAHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM O0beM 4acoB |MHBAPUAHTHBIE
pa3aesioB U TeM
MOAYJ1b neJeBble
OPUEHTHPBI
1 2 3 4
OcHoBHOE coJiep kaHne 112
Pazgen 1. CtpoeHue u cBOWCTBA OPraHUUECKUX BEILIECTB 44
Teoperudeckoe oOydeHue 22 OK 02
[IpakTuueckue 3aHATUS 12 OK 03
JIaGopaTOpHBIX 3aHATUI 10 LTHII
[Ipeamer oprannueckoit Xumun. B3anMocBsI3b HEOPraHUUECKUX U OPraHUYECKUX
BEILIECTB.
Tema 1.1 XHUMHUYECKOE CTPOCHHE KaK MOPSAIOK COCIMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX
Knaccudukanus, |BaneHTHOCTH. OCHOBHBIC TIOJIOKEHHUS TEOPUU XUMUIECKOTO CTPOCHUS
CTPOCHUE U opraHuueckux coeaiuHeHuid A.M. bytiepoBa. YriepoaHblii CKeIeT OpraHu4ecKon
HOMEHKJIaTypa MOJIEKYJIbl. MOJIEKYTISIpHBIE U CTPYKTYPHBIE (pa3BEPHYTHIE, COKPAIIIEHHBIE) 5
OpraHUYECKUX XUMu4eckue PopmyIibl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUUYECKOTO CTPOCHUS
BEIIIECTB Mosekyst. 3omepust u u3omepsl (CTpyKTypHasi, reoMeTpudeckas (I[uc-TpaHc-
nzomepus). KpaTHOCTh XUMHUECKOM CBSI3H.
[Tonste o pyHkpoHanbHOU Tpymme. [IpuHIUIEI KTaccuUKauu OpraHUYecKUX
coelMHEeHUI. MexTyHapoqHas HOMEHKJIATypa U MPUHIUITBI HOMEHKJIATYpPhI
OpPraHUYECKUX COECTMHEHUM.
IIpakTHueckue 3aHATHS 4
Homenkiiatypa opranndeckux CoeIMHEHUN OTAEIBHBIX KIIAaCCOB (HACKHIIICHHBIE, 4
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HEHACBIILIEHHBIC U ApOMATUYECKHE YTIIEBOI0PO/IbI, CHUPTHI, ()EHOIIBI, AJIbICTUIbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBIeHUE MOIHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX ()OPMYJI OPTraHUYECKHUX BEIIECTB OT/IEIbHBIX KIaCCOB, UCTIONB3YS UX
Ha3BaHU 110 CUCTEMAaTU4ECKO HOMeHKIaType. PacueTsl npocreiimeil popmyiisl
OpPraHUYeCKOM MOJIEKYJIbl, UCXOJI U3 3JIEMEHTHOrO cocTana (B %).

Tema 1.2.
CsoiicTBa
OpraHUYECKUX
COCIMHECHUI

OcHOBHOE COJACPpIKAaHUE

14

Teopetnueckoe o0yueHue

10

DU3UKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHHI OTIEJIbHBIX KJIACCOB
(ocobeHHOCTH KiTacCH(UKAIIMM K HOMEHKJIATYPhI BHYTPH KJlacca;
TOMOJIOTHUECKUH psifi U ol1iast popmyna; uzomepusi; pu3nuecKrue CBOMCTBA;
XUMHYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHUS):

— IpeJeNIbHbIE YIIIEBOAOPObL. 'opeHre MeTaHa KaK OJJMH U3 OCHOBHBIX
MCTOYHHKOB TEILJIa B IPOMBIIIICHHOCTH U ObITY. CBOHCTBA MIPUPOTHBIX
YIJIEBOIOPOOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHUE aJIKAHOB;

— HENIPCACIIbHBIC U apOMATHUYCCKUC YTITICBOAOPOIBbI. HOHI/IMCpI/I?»aL[I/IH OTHJICHA KaK
OCHOBHOC€ HAIIPpaBJICHUEC €I'0 UCIIOJIb30BaHH. FOpeHI/Ie alICTUJICHA KaK HCTOYHUK
BBICOKOTEMIICPATYPHOT'O IINIAMCHU IAJIA CBAPKHU U PE3KU MCTAJIJIOB;

— KHCJIOPOJCOIEpIKalie COeNMHEHNUs (CIIUPTHI U IPOCThIE 3PUPHI, PEHOIBI,
aJbJACTU/IBI M KETOHBI, KAPOOHOBBIE KUCIIOTHI U UX MPOU3BOAHBIC). [IpakTHUecKkoe
MpUMEHEHUE dTUICHTIUKOJIS, TulepuHa, ¢penona. [Ipumenenue hopmanbaeruna,
aleTanbaeruaa, YKCyCHOM KHUCIOThl. Mbllla Kak COJIM BBICIINX KapOOHOBBIX
KUCIO0T. Moronue CBOWCTBA MbLIA;

— a30TCOACPIKAIUEC COCANHCHUA (aMI/IHBI 1 aMHUHOKHCJIOTEI, 6€‘HKI/I).

Knaccudukanus u 0coOeHHOCTH OpraHUYeCcKUX peakiuii. PeakiimoHHbIe IEHTPHI.
Panukanel. [lepBoHauanbHbIe MOHATHS O TUIIAX U MEXaHU3MAX OPTAaHUYECKUX
peaKuui.

[IpakTueckue 3aHATHS

OK 02
OK 03
OK 07
IIK 2.2
IIK 3.1
®B
IIHIT
OxB
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Pemenue nienouex HpeBpaH_[eHI/Iﬁ Ha FrCHCTHYCCKYIO CBA3b MCKAY KiIaCCaMU
OpPraHu4€CKUux COG,Z[I/IHGHI/Iﬁ C COCTaBJICHUEM Ha3BaHUM OpTraHU4Y€CKUX COC,I[I/IHGHI/Iﬁ

4
I10 TPUBUAJILHOM MJIM MEKIYHAPOIHOM CUCTEMATHYECKOM HOMEHKIAType. Peruenue
pacUETHBIX 33/1a4 110 YPABHEHUSM PEAKIHUHA C YYaCTHEM OPraHMYECKHX BEIECTB.
JIaGoparopHbIe 3aHATHS 10
JlaGoparoproe 3ansarue Nel. «3oMepsl 1 TOMOJIOTH» 2
Jla6opatopuas pa6ora Ne2 «Ilosy4eHue STUIEHA U U3yYEHUE ETO CBOUCTBY.
[Tony4yenue >TrIeHA U3 3TaHOJA B 1a00OPATOPUU U HU3YUYECHUE eT0 (PU3NYECKHUX U
XUMHYECKHX CBOMCTB. COCTaBJIEHUE PEAKIMIA IIPUCOCUHEHHS U OKUCIICHHS Ha 2
npuMepe dTUiIeHa. Pelenne pacyeTHbIX 3a/1a4 C UCIOJIb30BAaHUEM IIOTHOCTH
ra3oB 110 BOJOPO/Y ¥ BO3IYXY.
JlaboparopHoe 3ansaTue Ne3. «Ilony4ueHre U CBOHCTBA KHCIOPOICOAEPIKAIIUX
COETMHEHUID 2
JlaboparopHoe 3ansaTue Ned, «PacueTHble 3a1a4u B OPraHUUECKON XUMHID 2
ﬂa60paT0pHoe 3angTue NeS. «KayecTBeHHBIE PCaKn1 Ha OPraHNUYCCKHUEC BCIICCTBA» 2
OcHoBHOE cofepkaHue 8
Tema 1.3.
Oprannyeckue Teopernueckoe oOydeHHE 6
BCIICCTBA B Buoopranuueckue coenunenus. [[puMeHenne U GHOIOrMIECKast POJib YIIIEBOIOB.
KUSHENCATCIBHOCT | Qkycrienne yrileBOIOB — HCTOYHUK HEPTHMH KUBBIX OpranuzmMoB. O6macTu
1 1CI0BCKA. NpUMEHEHHS] aMUHOKHUCIIOT. [IpeBpalienus GENKOB UM B OPraHU3Me. 4

[TpousBoacTBo 1
MIPUMEHEHNE

buonornueckue Gpynkium 6enkoB. buonorndyeckne GyHKIuM XUpoB. Poib
OpPraHMYEeCKO XMMUU B peIeHUH NMPoOJIeM MUIIEBOM 0€30aCHOCTH.
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OpraHUYECKUX
BEILIECTB B
MPOMBILIIIEHHOCTH

HyxknenHnoBbie KUCTOTHI: cocTaB U cTpoeHue. CtpoeHue Hykiaeotu10B. Cocta
nykienHoBbIX kuciot (JAHK, PHK). Pons HykI€MHOBBIX KUCIIOT B
KU3HEIEATEIIbHOCTH OPraHU3MOB.

[Tpon3BOCTBO OpraHUYECKUX BEIIECTB: IPOU3BOACTBO METAHOJIA, IEpepadoTKa
HedtH. [ToaudTHIIEH KaK KPyITHOTOHHAKHBIN MPOAYKT XUMHYECKOTO
npou3BojicTBa. [Ipumenenue stunena. [I[pon3BocTBO M MpUMEHEHUE KaydyKa 1
PE3UHBL.

CuHTeTHYeCKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHUE, CBOMCTBRA.
[IpakTHueckoe UCroab30BaHNE BOJOKOH. CHHTETUYECKUE TIICHKH: N30SI JJIs
MIPOBOJIOB, MEMOPAaHBI ISl OTIPECHEHUSI BOJIbI, 3AIIUTHBIC IJICHKH IS
aBTOMOOMIIEH, MIIACTBIPH, XUPYyprudeckue noBs3ku. HoBeie TexHomoruu
JATbHEHIIIETO COBEPILICHCTBOBAHMS TTOJIMMEPHBIX MaTepPHAJIOB.

Posnb opranndeckoit XuMum B pelieHuH Mpo0JIeM dSHEPTreTHIECKON 0€301acCHOCTH, B
Pa3BUTUHU MEIUIMHBI, CO3IaHUHA HOBBIX MAaTEPUAIOB, HOBBIX HCTOUHUKOB YHEPTUHU
(anmpTEepHATHBHBIE HCTOYHUKH 3HEPTUN).

HpaKTI/IquKI/IC 3aHATUA

Pemenue npakTuKo-OpuEHTUPOBAHHBIX 3a/1aHUI IO COCTABIEHUIO XMMHUECKUX
peaxkuuii, OTpakaroIUX XUMHUUECKYI0 aKTUBHOCTh OPraHUYECKUX COEIMHEHUN B
Pa3IMyYHbIX cpelax (IPUPOIHBIX, OMOTOTMUECKUX, TEXHOTCHHBIX ).

KonTponbHas
pabora 1

CtpyKTypa 1 CBOMCTBA OPraHUYECKHUX BELIECTB.

N

Pazgen 2. OcHOBBI CTpOCHUS BEIIECTBA

Teopernueckoe o0yueHue

HpaKTI/I‘leCKI/IC 3aHATUA

R

Tema 2.1.
CrtpoeHue aToMOB

CoBpeMeHHast MOJIeTTb CTPOCHHSI aToMa. DIIEKTPOHHAsE KOH(UTYpaIHs aToma.
Knaccugukaiius XuMHUUECKUX JIEMEHTOB (S-, P-, d-31eMenTh). BajeHTHbIC
3IEKTPOHBL. BaeHTHOCTh. DNEKTPOHHAS MPUPOAA XUMUUYECKON CBSI3U.
DneKTpooTpuLaTeaTbHOCTh. KOBaneHTHas CBSA3b, €€ pa3HOBUAHOCTU U MEXAaHU3MBI

OK 02
OK 03
OK 07
LHIT
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XUMHUYECCKUX
3JIEMCEHTOB U
npupoja
XHUMHUYECKOH CBSI3U

oOpa3zoBaHus (0OOMEHHBII U JOHOPHO-aKIeNTOPHBIN). IoHHas CBSI3b.

Merammueckas cBA3b. BogopoaHas cBsi3b. MEXMOIEKYIISIPHBIE B3aUMOICUCTBUS.

N3oTombl, 0OCHOBHOE U BO30YKICHHOE COCTOSIHUE aTOMa, THOPHUIN3aIHs AaTOMHBIX
opOuTanei.

[IpakTrueckue 3aHATHS

Pemrenue nmpakTuuecKux 3a1aHU Ha COCTABIICHUE MJICKTPOHHO-TPAPUISCKUX
dhopmy sieMeHTOB 1—4 repruoaoB.

Pemenne 3agannii Ha UCIIOJIL30BaHNE XUMUUECKON CUMBOJIMKH 1 Ha3BaHUM
COEIMHEHUI M0 HOMEHKJIAType MEXKIyHApOIHOTO COI03a TEOPETUUECKON U
MPUKJIATHON XMMUU U TPUBUAIBHBIX Ha3BaHUMN ISl COCTABIICHUS XUMUYECKHUX
(dhopMyJT TBYXaTOMHBIX COCTMHEHUH (OKCHIIOB, CYJIb(HIOB, TUAPUIOB H T.I1.) U
JIPYTUX HEOPTAHMYECKUX COSAMHEHUN OTIETBHBIX KJIaCCOB.

Tema 2.2.
[Tepuoanueckuit
3aKOH W TabnuIa
J.. MenneneeBa

[IpakTrueckue 3aHATUS

[Iepuoanueckas cucrema xuMuueckux aneMeHToB .M. Menzaeneesa.
®usnueckuit cmbica Ilepuonnueckoro 3akona JI.11. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB, 00pa3yeMbIX UMU
IIPOCTBIX U CJIOKHBIX BELIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMUYECKOTO
anemeHTa B lleproanueckoit cucreMe. MUpOBO33pEHYECKOE M HAYYHOE 3HAYEHUE
[Tepuonnueckoro 3akona .M. Menaeneesa. [Ipornosst [I.11. Menneneena.
OTKpBITHE HOBBIX XUMHUYECKHX DJIEMEHTOB.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA
XapaKTepu3aluio XUMHUUECKUX JIEMEHTOB «MeTauinyeckue / HeMeTaJlIMuecKue
CBOMCTBA, MIEKTPOOTPHULATEIBLHOCTD U CPOACTBO K MIEKTPOHY XMMHUECKUX
AJIEMEHTOB B COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOECHUEM U MOJIO)KEHUEM B
MIEPUOIMYECKON CHCTEME XUMUYECKHX eMeHToB J[.M. MenneneeBay.

Paznen 3 Xumnueckue peakuuu

12

TCOpCTI/I‘ICCKOC o6yquHe

[IpakTueckue 3aHATHS

OK 02
OK 03
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JlaGopaTOopHBIX 3aHATHIA

OK 07

[IpakTrueckue 3aHATUS K 2.2
Tema 3.1. Tunbl | CocraBieHue ypaBHEHHH PeakI[Mil COSIMHEHNUS, PA3JIOKEHHUSL, 3aMEILCHHU, 1K 3.1
XUMUYECKUX oOMeHa. YpaBHEHMs peaklMid TOPEHUs,, HOHHOTO 0OMeHa, OKUCICHHSI- ®B
peaxmuii BOCCTAHOBJICHHS. IHIT

Pacuer konM4ecTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U IPOJYKTOB OkxB

peaxkuuu. PacueT KoJIMYECTBEHHBIX XapaKTEPUCTUK IPOAYKTA PEAKIIUU

COCIMHEHUS, €CIIM OJTHO U3 BEIIECTB JIAaHO B U30BITKE U/UIIH CONEPIKUT MIPUMECH.

PacueT MaccoBoil uiau 00beMHOM 107U BBIXOZA IPOAYKTA PEaKIMH COCTUHEHUS OT

TEOPETUYECKH BO3MOKHOT0. PacueT 00beMHBIX OTHOILLIEHHH ra30B. Pacuer Macchbl

(0O6beM, KOIMYECTBO BEILIECTBA) MPOIYKTA PEAKLIUHU, €CIH OJIHO U3 BEIIECTB J1IaHO B

BUJIE PACTBOpA C ONpPEICICHHON MacCOBOM J10J1el paCTBOPEHHOI'O BEILLIECTBA.

VYpaBHeHUs OkUcIeHUs-BoccTaHOBIIeHU. CTeneHb okuciaeHus. OKUCIUTENb U

BOCCTaHOBUTENb. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IIPUPO/IE,

IIPOM3BOJICTBEHHBIX MPOLIECCAX U HKUZHEAESITEIbHOCTH OPraHU3MOB.

OKuCIUTENBHO-BOCCTAHOBUTENBbHBIN OoTeHIMAN cpelibl. CocTaBieHue U

YpaBHUBaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA METOAOM

3NIEKTPOHHOT0 OanaHca. TUNMYHBIE HEOPraHUYECKHE OKUCIUTEIHN U

BOCCTAaHOBUTENH. DJIEKTPOJIN3 PACTBOPOB U PACILUIABOB COJIEH.

Teopus 37AEKTPOIUTUYECKON JUCCOMAIK. Peakiiun noHHOTO 0OOMEHa. OK 02

CocraBneHue peakinii HOHHOTO 0OMeHa MyTeM COCTaBJIEHUS UX TIOJIHBIX U OK 03

COKpAILEHHBIX HOHHBIX YpaBHEHUH. OK 07
Tema 3.2. I'maponu3 coneil. 3HaueHue rUAPOM3a B OMOJIOrMYECKHX OOMEHHBIX Mpolieccax. IIK 2.2
Onexrponurnuecka| [Ipumenenune ruposnsa B IPOMBIIIIIEHHOCTH. IIK 3.1
g quccounanus 1 |JlaGopaTopHble 3aHATUS @B
MOHHEIH 0OMeH  [JTaGopatopHast paboTaNe6 «PeakInu rMIpoH3ar. I[HIT

HccnenoBanue cpebl pacTBOPOB CoOJieil, 00pa30BaHHBIX CHIIBHBIMU U CITA0BIMU OxB

MIPOTOJIUTAMH, U UX peakUuil C paCTBOpAaMHU I1IEJI0YU U KapOOHATa HATPUS.
CocraBiieHne peakiyil ruapoIn3a Coen.
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KoHnTponbHas

CrpoeHue BelecTBa U XMMUUYECKNE PEAKIIMH. 2
pabota 2
Pa3nen 4. Ctpoenue u cBOMCTBAa HEOPraHUYECKUX BELIECTB 20
Teopernueckoe 00ydeHUE 10
[IpakTrueckue 3aHATHS 10
JIaGopaTopHBIX 3aHATUI HET
Tema 4.1. [IpakTuueckue 3aHATHS 4 OK 02
Knaccuduxanus, |Pemenue 3a1a4 Ha pacueT MACCOBOM J0JIH (MAcChl) XUMUYECKOTO DIEMEHTA OK 03
HOMEHKJIATypa U |(coeAMHEHUs) B MOJIEKYJIe (CMecH). OK 07
CTpPOCHHUE Pemenne npakTudeckux 3aJlaHui MO KIacCU(PUKAIUU, HOMEHKIAType U K 2.2
HCOPraHWYCCKUX  |XUMUYECKUM (HOpMyJiaM HEOPTaHUUYECKUX BEIIECTB PA3IMYHBIX KIacCOB (HAa3bIBAThH IIK 3.1
BCILIECTB U COCTaBJIATH GOPMYJIBI XUMHUUECKHUX BEIIECTB, OMPEACNIATh MPUHAICKHOCTD K 4 ®B
KJ1accy). [HII
Hcrounnku xumMudeckoi nHopMamu (HaydHas U ydeOHO-HayIHas JIUTEpaTypa, OxB
cpezacTBa MaccoBoi MHpoOpMaluu, cetb MuTepHeT u apyrue). [louck nadopmarim
10 Ha3BAHUAM, HJICHTU(PHUKATOPAM, CTPYKTYPHBIM (hOPMYIIaM.
Tewma 4.2. dusuko-
XUMUYECKUE
CBOHCTBa Mertannsl. O6uue puznyeckue 1 XuMUIecKie CBOHCTBA MeTalioB. CIIOCOOBI
HCOPraHUYCCKUX  |rogyyeHus. 3HAUCHUE METAIJIOB U HEMETAJIOB B IPUPOJIE U KUZHEAEATEIbHOCTH 5
BCIICCTB YyeJoBeKa U opranu3MoB. Kopposust MeTauioB: BUABI KOPPO3HUH, CTIOCOOBI 3aIIUThI
METaJUIOB OT KOPPO3HH.
Hemeramnpl. O6mue ¢puznueckie 1 XUMUUECKHE CBOMCTBA HEMETAIIOB. TUITHYHBIE
coiicTBa MetaiioB IY— YII rpynn. Knaccudukaius u HoMeHKIaTypa cCoeiMHEHHUH 2
HeMeTalsIoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIECTB (OKCUIOB,
THAPOKCHJIOB, KHCIIOT, COJIEH | JIp.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 2

IMPOCTBIX BEIIECTB, BOAOPOJHBIX CO€)II/IH€HPII7I, BBICHIUX OKCUIAOB U THAPOKCHUIOB.
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IIpakTHueckue 3aHATHS

CocraBiieHrEe ypaBHEHUN XUMUYECKUX PEAKLIUI C y4aCTUEM IPOCTBIX U CIOKHBIX
HEOPTraHMYECKUX BEIIECTB: OKCHJIOB METAJUIOB, HEMETAJUIOB 1 aM()OTEPHBIX
9JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBAHUN M aM(OTEPHBIX TUIPOKCH]IOB,

HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA. 2

Pemenne npakTuko-OpuEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HAa CBOMCTBA U

[IOJIyYE€HUE HEOPraHUYECKUX BELIECTB.
Tewma 4.3. OcHOBHOE coziepKaHue 4 OK 02
IIpoussoacTeo Teoperuueckoe oOydeHue 2 OK 03
HCOPraHM4eCKUX | OOwue npeacTaBIeHUs O IPOMBIIIJIEHHBIX CIIOCO0aX MOIYYEHNUS XUMHUYECKUX OK 07
BCIICCTB. BELIECTB (Ha IpUMeEpe MPOU3BOACTBA AaMMHUAKA, CEPHOM KUCIIOTHI). 1K 2.2
3HaveHue 1 UYepHnas u uBeTHas Metauryprus. [IpakTndeckoe NpUMEHEHHE IEKTPOIIN3a IS 9 1K 3.1
IIPUMCHCHHE B IIOJIyYEHHUs LIEJIOYHBIX, IIEJI0YHO3EMEIbHBIX METAIIIOB U altoMUHUs. CTEKIIO U @B
ObITy ¥ Ha CHJIMKATHAas! IIPOMBIIITIEHHOCTb. I[HIT
IpOU3BOACTBC [IpoGiema 0TX0/10B ¥ TOOOYHBIX MPOAYKTOB. OxB

[IpakTueckue 3aHATHS 2

Pelrenne npakTuKoO-OpUEHTUPOBAHHBIX 3aJaHUN O POJIM HEOPTAHUYECKOW XUMUU B

Pa3BUTHM MEIULIMHBI, CO3JJAHUU HOBBIX MaTE€PUAJIOB (B CTPOUTEILCTBE U JIP.

OTpaciigX NPOMBILIUIEHHOCTH), HOBBIX HCTOUHUKOB SHEPTUH (aIbTEepHATUBHBIE 2

VCTOYHUKHU SHEPTUH) B PELLICHUU MPOOJIEM 3KOJIOTUYECKON, YHEPreTUUECKON U

MUILEBOM 0€30MaCHOCTH.
KonTponbHas N

CBolicTBa HEOPraHNYECKUX BEILIECTB. 2
pabora 3
Pazpnen 5. Kunernueckue u TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKUX PEAKII 12 2
Tema 5.1. Teopernueckoe oOydeHue 4 OK 02
Kunernueckue IIpakTrueckue 3aHATHS 4 OK 03
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OK 07

3akOHOMepHOCTH  |JIaGopaTopHBIX 3aHATUI
NPOTEKaAHUS JIaGopaTopHbIe 3aHATUSL MK 2.2
XAMUYCCKUX N3ydeHue 3aBUCMMOCTH CKOPOCTH XMUMHYECKOM PEaKIuy OT KOHIICHTpaluu 1K 3.1
peakuuii pearupyrommx BemecTB u Temneparypbl.No7 @B

JlaGoparopHas paboTa Ha BHIOOD: L[HII

1. JTabopatopHas padoTa «OnpejieNeHne 3aBUCHMOCTH CKOPOCTH PEAKIIHHU OT OxB

KOHIICHTPALlUU Pearupyromux BeuecTsy. MecemenoBanue 3aBUCUMOCTH CKOPOCTH

peakuuu oT KoHIeHTpauuu. OnpeaeneHne KOHCTaHThl CKOPOCTH peakLuu

rpadUyecKuM METOJIOM.

2. JlaboparopHas pabota «OnpeaeneHrue 3aBUCUMOCTH CKOPOCTH PEAKIH OT

TeMIeparypbl». MccienoBanrue 3aBUCUMOCTH CKOPOCTU PEAKLIUK OT TEMIIEPATYPBL.

Pacuer sHepruu akTMBalUMU pEAKLIMH.

Pemrenune npakTHKO-OpUEHTHPOBAHHBIX 33JJaHUN Ha aHAIIN3 (PaKTOPOB, BIHMSIOIINX

Ha U3MEHEHUE CKOPOCTH XMMUYECKON PEAKIUU.
Tema 5.2. OK 02
TepMmoanHamMuyeck OK 03
ue Knaccuukanus XuMHYeCKUX Peakuii: o TermIoBoMy 3P QexTy OK 07
3aKOHOMEPHOCTH | (3K30TepMHUUECKHE, SHAOTEPMUUYECKHUE), 10 00paTUMOCTH (0OpaTUMBbIE U 1K 2.2
IIPOTCKaHUA HeoOpaTtumble). TernoBbie 3 PeKThl XMMHUUECKUX peakuuid. TepMmoxumuyeckue 1K 3.1
XAMUYCCKHAX ypaBHeHHUs. OOpaTUMOCTh peakiuii. XUMHUYECKOE PaBHOBECHE U €T0 CMEIICHHUE TI0]T @B
peaKiuii. JeWCTBUEM pa3IUYHbIX (PAKTOPOB (KOHILIEHTPALUS PEareHTOB MU MPOTyKTOB IHIT
PaBHoBecue peakiuu, AaBjIeHHe, TeMIepaTypa) A CO3JaHHUs ONTUMAIIbHBIX YCIOBHI OxB
XUMHYICCKHX [IPOTEKaHUs XUMUYECKHUX IIPOLECCOB.
peakuuii [TonsiTre 06 sHTaNbNUU U HTponuu. JHeprus [ nb66ca. 3akon ['ecca u cneacTBUs

u3 Hero. Ponb CMCHICHUA paBHOBECHUA B TEXHOJOTHMYCCKUX IMPOLECCAX.

HpaKTI/I‘-ICCKI/IC 3aHATUA

[Mpunnun Jle Ilarense. Biusaue pa3nuuHbix GakTOpoB HA U3MEHEHHUE PAaBHOBECHS
XUMHYECKUX PEAKIIUH.
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3akoH ,Z[eﬁCTByIOH.[PIX MacCC U KOHCTaHTa XUMHUYCCKOI'O paBHOBCCHH. PacueTtsl
PaBHOBECHBIX KOHILIEHTPAMid pEarupyrolrX BEeIIECTB U IMTPOAYKTOB PEAKIUH.
Pacuets! TemoBoro 3¢ dexra peakuuu.

Pemenue npakTuko-OpueHTHPOBAHHBIX 3a/IaHUIl HA IPUMEHEHHe puHIma Jle-
[laTenbe I HAXOXKACHHUS HANIPABIICHUS CMELICHHSI PABHOBECHS XUMHUYECKON

PCaKIMu U aHAJIU3 (baKTOII)OB, BJIMAIOIIUX HAa CMCHICHUC XUMHWYCCKOI'O paBHOBECH .

JlaGopaTopHbIe 3aHATHS 2
JIaGoparopHas pabota «/3yueHre BIUSHHAS PA3TUYHBIX (AKTOPOB HA CMEICHHUE
XUMHYECKOT0 paBHOBeCHUs». Ne§
HccnenoBanue BIMsSHIS M3MCHEHHSI KOHIICHTPALIMY BEIIECTB, PEAKIIMH CPE/IbI U )
TEMIIEPaTypbl Ha CMEIIEHHE XUMHYECKOTO paBHOBecHs. CpaBHEHHE TTOJTyYCHHBIX
PE3yJIbTAaTOB C TEOPETHYECKU IIPOrHO3UPYEMBIMHU Ha OCHOBE MpuHImIa Jle
[Tarense.
KonTposbhas .
CKOpOCTh XMMUYECKON PEaKIui U XMMUYECKOE PaBHOBECHE. 2
pabora 4
Paznen 6./lucniepcHbie cucTeMbl 10
Tema 6.1. Teoperudeckoe oOydeHue 2 OK 02
JlucriepcHbie [TpakTuyeckue 3aHATHS 4 OK 03
CUCTCMBI U JIaGopaTopHBIX 3aHATUI 4 OK 07
(akropsi ux [pakTrveckue 3aHATHS 2 MK 2.2
YCTOHMBOCTH Pelenye 3a1a4 Ha IIPUTOTOBJIEHUE PACTBOPOB. TK 3.1
PelieHre mpakTHKO-OpUEHTUPOBAHHBIX PACUCTHBIX 3aJJAHUN HA JTUCTICPCHBIC ©B
CHCTEMBI, CIIOJIb3yeMbIe B OBITOBOW M MIPOM3BOACTBEHHON JAEATEILHOCTH 2 LHI
YeJIOBeKa, C MO3UINHI SKOJIOTHYECKOI 0€30MacHOCTH MOCIECTBUI U TPAMOTHBIX OxB
peuieHuit mpo0ieM, CBI3aHHBIX C XUMHUECH.
Tema 6.2. OcHOBHOE CcOJIepyKaHuE 4
Uccnenosanne JlaGopatopHble 3aHATHs Ne9 4
CBOHCTB JlabopaTtopHas pabota «IIpuroroBieHue pacTBOPOBY. 2
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JUCTIEPCHBIX
CHUCTEM IS UX

[IpuroroBneHue pacTBOPOB 33AaHHOM (MOJISIPHOM ) KOHLIEHTpALUK (C MPaKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMM), OTIPEAEIICHUE CPEABI BOJHBIX PACTBOPOB.

unentuduxanuu  |JlaGoparopras pabora «MccnenoBanue IUCIEPCHBIX cucTeM». Nel0
IIpuroTroBneHue u N3y4eHUE CBOMCTB AUCIIEPCHBIX CUCTEM Pa3HbIX BUJIOB:
CYCIIEH3MH, IMYJIbCUH, KOJUIOUAHOIO pacTBopa. CpaBHEHUE CBOWCTB UCTUHHBIX U
KOJUIOMIHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX PA3JIMUMI MEXKy HUMHU.
KoHntposbHas
JlucniepcHbIE€ CUCTEMBI.
pabora 5
Paznen 7.KayecTBeHHBIE peakuy 0OHAPYKEHUSI HEOPIrAaHUYECKUX M OPIraHUYECKUX BEIECTB
Tema 7.1. JlaboparopHble 3aHATHS
OOHapyxeHue [IpakTryeckue 3aHATUSA
HCOPraHM4eCKUX | KayecTBEHHbIE XUMUYECKUE PEAKIIUU, XapaKTEpHbIE JIIsl OOHApyKEHUS
KaTHOHOB 1 HEOpPraHMYECKUX BEIECTB (KaTUOHOB U aHHMOHOB). CocTaBlieHNE YypaBHEHUN
aHUOHOB

peaxkuuii oOHapykeHHst KaTHOHOB VI rpynn ¥ aHHOHOB, B T.4. B MOJIEKYJISIPHOU U
HOHHOH (opmax.

Peakiiun oOHapyKeHUs1 HEOPraHUYECKHUX BEILECTB B PeaIbHbIX 00BEKTaxX
OKpYXKaroIlel Cpeibl.

JlaGopaTopHble 3aHATHS

OOHapy:keHne HEOpPraHNYEeCKUX BelecTB (KaTHoHOB [-VI rpynn uiam aHnoHOB) ¢
UCIOJIb30BAHNEM Ka4ECTBEHHBIX aHATUTHUECKUX PEaKLIUM.

JlabopaTopHas paboTta Ha BEIOOD:

1. JIaGoparopHast paboTa «AHaIMTUYECKHE peakluu KaTuoHOB [-VI rpynm».
[IpoBeneHne KaueCTBEHHBIX PEAKIUI, UCIIOJIb3YEMBIX JJI11 OOHAPYKEHUSI KATHOHOB
[ rpyniniel (kamusi, HaTpusi, MarHusi, amMmoHus), I rpynmnel Ha npumepe Oapus, 111
Ipynnsl — CBUHLA, [V rpynnsl — amOMUHUASA,

V rpynns — xenes3a (I u III), VI rpynmel — Hukenst. Onucanue HaOI01aeMbIX
SIBJICHUI M COCTaBJIIEHUE XUMHUECKNX PEaKLINM.

2. JlaboparopHas paboTa « AHAIUTUYECKUE peaKIIuu aHUHOHOBY. Nel 1

OK 02
OK 03
OK 07
IIK 2.2
IIK 3.1
®B
LHIT
OxB
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[IpoBeneHne Ka4eCTBEHHBIX PEAKITNiA, UCIIOIb3YEMBIX Il OOHAPYKEHHSI AHHOHOB:
kapOoHarta, gocdara, cynspdara, cynbduna, HUTpaTa, XJIopuaa u ap. Onucanue
Ha0JI0/TAEMBIX SBJICHHUIA U COCTABIICHUE XUMUYCCKUX PEAKITUH.

Tema 7.2.
O6napysxeHue [IpakTrueckue 3aHATHS 2
OpraHM4cCKuX KayecTBeHHBIC XUMHUECKUE PEAKIUH, XapaKTepHbIE ISl 0OHAPYKEHUS OTACTHHBIX
BCILECTB KJIACCOB OPraHUYECKUX COECIMHEHUI: ()EHOIIOB, albIETHI0B, KpaxMana, yKCyCHON
OTACIbHBIX KHCIIOTBI, aMUHOKHUCIIOT H JIP. 5
KJ1accoB C Jlenatypanusi 0€JIKOB IPU HAIPEBaHUH, [IBETHBIC PEAKIIMH OCITKOB.
UCIOJIb30BAHUEM | CocTaBlieHUE KAUECTBEHHBIX PEaKIUii OOHApYKEHUS OpPTraHUYECKUX COSIMHEHMIA
Ka49CCTBCHHBIX OTHEJIbHBIX KJIAaCCOB.
peakiuii
[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COEpkKaHHE (CoIep:KaHue MPUKIIATHOTO MOIYJIS) 32
Pa3znen 8. Xumust B ObITY ¥ IPOU3BOICTBEHHOM IEATEIBHOCTH YEIOBEKa 6 OK 02
Tema 8.1. Teopernueckue 3anATUSA HET OK 03
Xumus B ObITy B |[IpakTUYECKHUE 3aHATHUS 6 OK 07
MPOM3BOJICTBEHHOM | JkostorHueckast 6€30MacHOCTb TOCIIEICTBII OBITOBOMH 1 IIPOU3BOJICTBEHHOU 1K 2.2
ACATCIIBHOCTH JeSITeIbHOCTH YEJIOBEKa, CBA3aHHAs C TIepepaboTKOil BEIIeCTB; MOUCK U aHAIH3 4 1K 3.1
1CII0BCKa XMUMHUYECKON MH(OpMAIK U3 Pa3InYHbIX UICTOYHUKOB (Hay4yHas U yuyeOHO-Hay4Has ©B
nuTepaTypa, CpelicTBa MaccoBor nH(popmaluu, ceth UHTEepHET U 1pyTHe). [THIT
Keiicno (c yuerom Oynymieii npodeccuoHaIbHON IesTETFHOCTH ) Ha aHAU3 OxB
nH(pOpMaLIUU O MTPOU3BOJCTBEHHON JEATENILHOCTH YEJIOBEKA, CBA3aHHOM C
nepepaboTKOM U MOTYyYEeHHEM BELIECTB, a TAKKE C SKOJIOTHUECKON 0€30MacHOCTHIO.
3amura keiica: [IpeacraBienue pe3yabTaToB PEIICHUs KEHCOB (BBICTYILJIEHUE C 2
MpEe3eHTALNEH )
Paznen 9. MccnenoBanue u XUMUYECKUH aHAU3 00BEKTOB OMOCheps! (715 YKPYITHEHHBIX TPYIIT 26 2

cnenuansHocreit: 31.00.00, 33.00.00, 34.00.00)
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Tema 9.1.1. Teoperuueckoe oOyueHne 6 OK 02
OcHOBBI [IpakTHYeCKHE 3aHATHSI 12 OK 03
1nabopaTopHON JlaGopaTopHbIX 3aHATUN 8 OK 04
HPAKTHKH B [TpakTHyecKue 3aHATUS 6 OK 07
NMPOGECCHOHANBHBL | By 116 1He e THITOBBIX pacyeToB M0 TeMAaTHKE SKCIIEpUMEHTA (BBIXO MPOIyKTa IIK2.2
X naboparopusx peakiuu, Mmacca HaBeCKH, 00bEM paCTBOPUTEIIS). IK 3.1
O06paboTka JaHHBIX, aHATU3 U OLIEHKA UX TOCTOBEPHOCTH (BBIYMCICHUE CPEAHETO B
3HAYEHUS SKCIEPUMEHTAIbHBIX JaHHBIX, IOTPEIIHOCTH). 0 AHB
[IpencraBnenue pe3ynbTaTOB SKCIEPUMEHTA B pa3IudHol (opme (Tabimia, LHIT
rpaduk, OTYET, 10KJIa1, IPEe3eHTaLs). 9xB
JIaGoparophas padota «OCHOBBI JTaOOPATOPHOU MPAKTUKH B TPOPECCHOHATHHBIX 5
nabopaTtopusix»Nel2
Tema 9.1.2. OK 02
XUMUYECKUU OK 03
aHaJu3 1pod BOJIbI Knaccudukanus mpo6 BOJIbI IO BUIY M HA3HAUYCHUIO, UCXO/ISI U3 €€ XMMHIECKOTO OK 04
cocraBa. OpraHojenTHYECKHUe CBOIMCTBA (3arax, Mpo3pavyHOCThb, [BETHOCTb, OK 07
MYTHOCTbH) BOJIbl. KHCTIOTHOCTH U 1IETOYHOCTH BOJBL. pH cpenbl u MeToIbI ee 1K 2.2
onpexaeneHus. JKecTKOCTh BOJIBI U METOIbI ee onpezaeneHus. CylmHOCTh METO/1a 1K 3.1
TUTPOBAHUA. @B
Bu bl s)kecTKOCTH BOJIBI (BpeMEHHAs U TIOCTOsTHHAS ). JKECTKOCTh BOBI KaK MPUIHHA IIHIT
BBITIQJICHUS OCAJIKOB MJIM 00pa30BaHUs COJICOTIIOKEHUH, HIMEIOIIUX MECTO B OBITY U 2 OxB
Ha IIPOU3BOJICTBE.
CocTaB coJieid, BEI3BIBAIOIINX KECTKOCTh BOJIBI. XUMHUYECKUE TIPOIIECCHI,
YCTPaHSIONINE )KECTKOCTh BOJIBI. Y PAaBHCHHSI XUMUYCCKUX PEAKIIHHA,
WJUTIOCTPUPYIOIINX TPOIECCHI, MPOUCXOASIIUE TPU YCTPAHEHUH KECTKOCTH.
YcTpaneHrue BpeMEHHOM KeCTKOCTH OBITOBBIMH U XHMHUECKUMHU CIIOCOOAMH.
CriocoOsI ycTpaHeHUs! TOCTOSIHHON KECTKOCTH.
[IpakTrueckue 3aHATHS 2
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CriocoObI BEIpaKEHUST KOHIICHTPAIIMH PACTBOPOB: MaccoBas OISl paCTBOPEHHOTO
BEIIECTBa, MOJISIpHASI M MOJISUTbHASI KOHIIEHTpanuu. Tutp pactsopa. Penienue
MIPAKTUKO-OPHEHTUPOBAHHBIX TEOPETUUCCKHUX 3aJaHI Ha pacueT KOHIICHTPAIIHA
3arpsI3HSIONINX BEIIECTB M UX CPABHEHUE C MIPEECILHO Oy CTUMBIMU
koHneHtpanusmu (I11K).

JlaGoparopHbIe 3aHATHS

HccnenoBanne XuMHUYECKOro cocTaBa npod BOJBI.

JlabopaTopHas paboTta Ha BBEIOOP:

1. JTaboparopHast pabota «OuncTka BoAbI OT 3arpsi3HeHui». Nel3
Hcnonb30BaHne METOI0B PHIIBTPOBAHUS U aJCOPOIINH JIJISt OTCIICHUS
3arpsi3HEHUN B UccieayeMoi mpooe Boabl. BEIOOp MeTo/1a OYMCTKH B 3aBUCUMOCTHU
ot Buja 3arpsisHeHus. CpaBHEeHUE 3D PEKTUBHOCTH PA3TMUHBIX METOJOB OUHCTKH
BOJIbI B Pa3HBIX YCJIOBUAX (B 1a00paTopuu, B JOMAIIHUX U MOJEBBIX YCIOBUSIX).
2. JlaboparopHas padota «Onpenenenue pH Boabl U ee KUCIOTHOCTHY.
Omnpenenenue pH cpenbl ¢ MOMOIIBI0 YHUBEPCATHLHOTO HHANKATOPA.
Hcnonb30BaHue TUTPOBAHUS AJIs ONIpeAeTeHus KUCIOTHOCTU. Onpeaenenue oomen
KHCIIOTHOCTH BOJIbI, PaCYET CBOOOHOM KHCIOTHOCTH. OnpeneneHue oomei u
cB00OHOH 1IeouHoCcTH. COCTaBlIeHUE YPaBHEHHH PEaKIui, MPOTEKAIOIINX TPH
onpe e ICHUU KUCIOTHOCTH/ IIEJI0OYHOCTH MPOO BOJBI. Y CTAHOBJIEHHE CIIOCOOOB
HCIIOJIb30BAHUS UCCIICIOBAaHHBIX P00 BOJIBI B )KU3HEICATEIIHHOCTH YeI0OBEKa, Ha
OCHOBE TIOJTyYEHHBIX JIAHHBIX O COCTaBeE.

3. JIabopatopHas padota «OmnpeeneHue ;KkeCTKOCTH BOJIbI U CIIOCOOBI ee
yCTpaAHEHUS.

CrniocoOsl ycTpaHEHUS BCEX BUOB JKECTKOCTH B 3aBUCMOCTH OT COCTaBa CoJei
KECTKOCTHU. Perienne skcrepuMeHTaIbHON 3aJa4i Ha BISIBJICHUE BPEMEHHON U
MTOCTOSTHHOM JKECTKOCTH BOBI. OIleHKa BEPOSITHOCTH YCTPAHCHUS BCEX BHJIOB
KECTKOCTH B JIOMAITHUX yCIIOBHUSX.

Tema 9.1.3.
XUMHUYECKUN

OK 02
OK 03
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KOHTPOJIb Ka4€CTBa

KauecTBeHHBII XUMHUYECKHIT COCTAaB MPOAYKTOB NMUTaHUs. BeriecTna,

OK 04

MIPOYKTOB banbCUPUIIPYIONIHE TPOYKTHI TUTAHMS, U BEIIECTBA, 3arPSI3HIIONINE POy KThI OK 07
MUTAHUS nuTanus. OnpeneneHue 3arps3HsAIIX XMMUYCCKUX BEIIECTB B MTPOAYKTaX IK 2.2

MUTAHUs, ONIPE/ICIICHIE BEIIECTB, HE 3asBJICHHBIX B COCTaBE MPOIYKTOB MMUTAHHUS. IK 3.1

[IpakTrueckue 3aHATHS ®B

OpraHnyeckre U HEOPraHMYECKHUE BEIIECTBA, BXOSIINAE B COCTAB MPOAYKTOB JAHB

nuTanus. Onpenenenne cocraBa OJ0 Ha COAePKaHUE MaKpO U MHUKPOAJIEMEHTOB. I[HII

W3ydenue npeuioxKeHHBIX MPEroaaBaTesieM OIr01 Ha MPEAMET XUMHUECKOTO OxB

COCTaBa, OIpe/ieTICHUE IOJIeH OT CYyTOYHONH HOPMBI MAKPO U MUKPOIJIEMEHTOB B

yKa3aHHOM OJIroJ€.

Pemenue npakTHKO-OPUSHTHPOBAHHBIX 33124 110 KYJIMHAPHOU TEMAaTHKE

pa3IMYHbBIX TUIIOB.

JIabopaTopHbIe 3aHATHUS

HccnenoBanre XMMUYECKOTO COCTaBa MPOAYKTOB IMATAHHUS.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JJaboparopHast pabota «OOHapyKEHHE HUTPATOB B MPOTYKTAX MTUTAHUS.

HccnenoBanue MaTepraioB MOJyKOJIUYECTBEHHBIM METOJIOM OIPEIEIICHUS

HUTPATOB C MCIIOJIb30BaHHEM JU(eHUIaMUHa (KOPHETIO bl OBOIICH, JINCThS U

KOYepBhDKKA KaIyCThI, TUIOABI (DPYKTOB). AHAIIN3 YPOBHS 3arpsi3HEHUS HATPATAMH

110 HHTEHCUBHOCTH OKPAIIMBAHUS MTPOYKTOB PEAKITUH.

2. JJaboparopnas padota «MccnegoBanue npoyKTOB MUTAHUS HA HATHYNE

yriieBos1oB». Nel4

HccnenoBanre MOJIOYHBIX MTPOAYKTOB Ha HATMUKE Kpaxmana. MccnemnoBanue

MIPOAYKTOB HA HAJTMYHUE TIIFOKO3BI.
Tema 9.1.4. OK 02
XUMHYECKUI OK 03
aHayM3 Mpod Kitaccugukaryst o4s 110 BUy U Ha3HAYEHHIO, HCXOs U3 XMMUYECKOTO COCTaBa. OK 04
MTOYBBI OK 07

I/I,Z[CHTI/I(I)I/IKH.I_II/IH HpOGLI IMMOYBEI 110 €€ XUMHNYCCKOMY COCTAaBY, OIMMCAHUC
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BO3MOKHOCTEH €€ IIPUMECHEHUS.

TpeboBanust K KaueCTBY MOYBBI PAa3IMYHOr0 HazHaueHHs. Onucanne 0COOEHHOCTEN
HUCIIO0JBb30BaHUs 110YB B 3aBUCUMOCTHU OT THUIIOB, CHOCOOBI YIydqliCeHud Ka4CCTBa
II0YB B 3aBUCUMOCTH OT HA3HAYCHHUS.

OO6nactu UCMOJIB30BaHUS OPraHUYECKUX YOOPEHH B 3aBUCUMOCTH OT
Ka4yeCTBEHHOI0 cocTaBa. Onucanue opraHMueckux y1o0peHuil 1 ux NpuMeHeHne B
3aBMCHMOCTH OT COCTaBa IIOYBBI U €€ Pa3HOBUIHOCTH.

[IpakTrueckue 3aHATHS

Ob6nacTn Ha3HaUYeHUs (IPUMEHEHUS) TOYBBI, UCXO/SI U3 KAYeCTBEHHOTO H
KOJIMYECTBEHHOTO COCTaBa. AHAIIM3 HOPMATUBHOM JIOKYMEHTAIIUH.

Ponp Heopranmdeckux BEMIECTB B KaU€CTBE MUHEPATBHBIX YI00OpEHUH,
YIIYYIIATENIEH OYBBI.

CocTaB MUHEpaAIbHBIX YAOOPEHUHN U UX MPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa
MOYBHI U €€ Pa3HOBUIHOCTH. B3anMOCBs3b cocTaBa yI0OpeHHH U UX BIUSHUS HA
BEreTaTUBHbBIC CBOMCTBA U MJIOJIOHOIICHUE PACTCHHUIA.

JlabopaTopHbIe 3aHATHS

HccnenoBanne XuMUYECKOTO COCTaBa MPoO MOYBHI.

JIaGoparopHas paboTa Ha BBIOOD:

L. JlaGopatopnas pabota «OOHapykeHHE HEOPTAHUUECKHUX MTPUMecel B Mpoodax».
[Ipurorosnenue npoObI MOYBHI AJIs1 UCCIETOBAHMS KUCIIOTHOCTH/IIEIOUYHOCTH,
HEOpraHMYeCcKUX 3arps3HeHnil. OOHapykeHue XJI0pua- U Cyiab(paT-uOHOB B pode
nouBbl. CocTaBieHHE ypaBHEHUN peakuii oOHapyxeHus. CpaBHEHHE
MOJIYYEHHBIX [TOKa3aTesed ¢ HOPMAaTUBHBIMU (CIIPaBOYHBIMH ) 3HAUCHUSIMHU.

2. JlabopatopHas padota «Onpenenenue pH BOAHOMN BBITSXKKH MTOYBHI, €€
KHUCJIIOTHOCTH M 1IeT04YHOCTH». Ne15

HccnenoBanue BOJHBIX BBITSHKEK 00pa3I[0B FOTOBBIX MOYBEHHBIX cMecel (1is
pa3HBIX TUMOB pacteHuit). Onpenenenre pH MoYBHI ¢ UCTIOIB30BAaHUEM
nHAKaTopoB. OlieHKa TUIIOB MOYB B MPEJCTABIEHHBIX 00pa3nax (CHIbHOKHUCAs,
KHCJIast, CTabOKucas, HeMTpaabHas, eI0YHas).

K 2.2
IIK 3.1
OB
JIHB
LHIT
OxB
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Tema 9.1.5. OK 02
Hccnenosanue OK 03
00BEKTOB Y4eOHO-rcCae10BaTeIbCKUI TPOEKT B 00JIACTH MCCIICIOBAHUS 00OBEKTOB OK 04
Guocepst 6uocdepsl. O630p TeM yueOHO-HUCCIEI0BATENLCKUX IPOEKTOB. AJTOPUTM 5 OK 07
BBHITIOJTHEHUS mpoekTa. OmnpeneneHue npooaeMbl UccieaoBanus. MeTo bl TOKCKa, 1K 2.2
aHanu3a 1 00paboTKH MHPOPMALIUU O IPOEKTE B PA3ITUYHBIX HCTOUHUKAX. 1K 3.1
[IpakTuueckue 3aHATHS 2 ©B
O6ocHOBaHME aKTyaJIbHOCTH BEIOPaHHOM TeMbl. BrisiBiIeHrEe mpoOi1eMsbl AHB
uccienoBanus. Beioop 00bEKTOB U METOI0B UcclieoBanus. [loctaHoBKa 1eneii u 2 L{HII
3anayd uccienoBanus. Onpeaenenue Npoaykra uccienopanus. OnpeneiacHue OxB
ATaroB U COCTaBIICHUE IJIaHA UCCIIETOBaHUS.
3amuTa npoekTa: [IpeacraBneHue pe3ynbTaToB BHIMOTHEHUS Y4€OHO-
HCCIIEIOBATENLCKUX MPOEKTOB (BBICTYILJICHUE C MTPE3CHTAIINEH ).
Bcero 144
[TpomMexyTouHas aTTecTalus Mo AUCHUIUIMHE (IK3aMeH ) IK3aMEH
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3. YCJOBUS PEAJIU3AIIMU ITIPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUIIVIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHn 1o
Peanuzanus nporpamMmel yuebnoro npeamera "Xumus" TpeOyeT HaIuuus y4eOHOTO
KaOuHeTa «XuMus», « EcTecTBeHHOHAYUYHBIX TUCIUILIMHY» U 1a00paToOpuu.
O6opynoBaHune y4eOHOro KabMHeTa:

KOMIUIEKT y4eOHOIl MeOen: CTOJbI; CTYbs; 10CKa

HaOOPBI IIAPOCTEPIKHEBBIX MOJIEIIEH MOJIEKYI,

MOJIEJIA KPUCTAJUIMYECKUX PELIETOK,

KOJUIEKIIUU TIPOCTHIX M CJIOKHBIX BEIIECTB U/WUITH KOJUICKIIUH ITOJTMMEPOB;
KOJUIEKIMSI TOPHBIX IIOPOJI U MUHEPAJIOB,

Tabauia MeHjeneesa,

y4eOHbIe (DUITBMBI,

1u(poBbIe 00pPa30BaATEIBLHBIC PECYPCHI.

TexHuuyeckue cpeacTBa 00y4eHusi:

HOYTOYK;

KOMIIbIOTED;

MYJIbTUMEANITHAS YCTAHOBKA;

WHTEpaKTUBHAs JOCKa;

9KpaH

KOJUIEKIIUS Y4eOHBIX (PUIBMOB

Kosuteknumn:

« I"'opHble TOPOJBI U MUHEPATIBIY,

pa3naTo4yHbli MaTepuai K «l 'OpHBIM IIOPOJIaM U MUHEpAIAM»;
«Ikana TBEpaOCTHY;

« Bonokuay;

«HedTby;

«Kayuyk»;

«O0pa3ipl KapTOHA U OyMaruy,

« YyryH u cTasby;

«Topd»;

« KaMeHHBIH yronby;

«TonmuBoy,

« AroMuHHAIY,

« CTEeKJIO ¥ U3JENHS U3 CTEKIIay,

« ITmacTmacce»;,

« OCHOBHBIE BH/Ibl TPOMBIIINIEHHOTO CHIPbSI».

CreHambl:

XapaKTepHbIE PeaKIMK HA OPraHUYECKUE BEILIECTBA;
KauecTBeHHbIe peakiiny Ha KATHOHBI U AaHUOHBI,

O6mue hopMyIIbl OPraHUYeCKUX BEIIECTB;

Ilepnonnueckas cucrema .M. Menneneesa,

PacTBOpMMOCTB KHCIIOT, OCHOBaHUM, COJIEH;
DIIEKTPOXUMUYECKUH PSAJl aKTUBHOCTH METAJLIIOB.
O0opynoBanue 1adoparopuu:

mKad MeTalTM4ecKuit 2-X CT.;

mkad ¢ moJaKamu;

JIOCKa CYIIUJIbHAS,

CTOJI IEMOHCTPALIMOHHBIH;

MOJIKA K IEMOHCTPAIIMOHHOMY CTOJTY

mKadQ BBITSHKHOM;
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— JIOCKa JUIsl CYIIIKH MPOOHPOK;

— IIpudopsr:

— mpuboOp IS OKUCICHUSI CIIUPTA HAJl METHBIM KaTaJu3aTopoM;

— npuOOp IS TOTYUYESHHUS Ta30B;

—  TEpPMOMETPHI JabopaTOpHbIE;

— 1puOop Ui 3IEKTPOIIN3a.

— IlpuHaae)kHOCTH /ISl ONIBITOB:

— TpyOKM TOHKOCTEHHBIE;

— 71a00paTOpHO-3JIEKTpUUYECKas TIUTKA;

—  CHHUPTOBKU;

—  TUTeNIbHbIC IIUMIIBL;

— INTaTHB JUII IPOOUPOK;

— npoOKHu (KOPKOBBIE, PE3UHOBBIC);

—  CTOJIMKHU MOJbEMHBIE;

—  epumu;

— cBepJia A4Jis Ipo0oK;

— JIOXKa I COKUTaHUs BEUIECTB

— TITAaTHBHI.

— PeakTuBbI:

— Habops! peaktuBoB Nel- Ne24 OC:

— Habopsl peakTHBOB 110 OPraHUYECKON XUMUM;

— HaGops! peakTUBOB MO HEOPTaHUUYECKOW XUMUHU.

— Ilocyna:

— HaGop nocyasl 1 pUHAIIICKHOCTEH I TPOBEACHUS JEMOHCTPALIMOHHBIX OTBITOB,
MPAKTUYECKHUX padoT, 1a00PATOPHBIX OIMBITOB: MEH3YPKH, MUIETKH-KANEIbHHULIBI,
TEPMOMETPBI, JIYIIbI, MPEIMETHBIE ¥ TTOKPOBHBIE CTEKJIA, TUTAHIIIETHI JIJIs KareJIbHBIX
peakuii, puibTpoBagbHas Oymara, IpOMbIBaNIKU, CTEKIsIHHBIE Tpooupku (I1X-14, ITX-
16), pe3auHOBBIE MPOOKHU, HAOOP PEAKTUBOB, CTEKJISIHHBIC TTAJIOYKH, IITATUBBI JIJIs1
POOUPOK; MEPHBIE HIUHAPHI, BOPOHKU CTEKISTHHBIC, BODOHKH JIEJUTEIbHBIC
mmHApraeckue (50-100 mur), cTynku ¢ mecTukoM, GpaphopoBbie YAIIKH, THHIIETHI,
bunbTpel OyMaXKHBIE, BaTa, MapJIs, YaCOBBIE CTEKIIA, JaDOpaTOPHBIE IITATUBHI,
CIIUPTOBBIC TOPEIIKU, CITUYKH, IEPKATETU I MPOOUPOK, CKIISTHKY JIJI XPAaHCHUS
PEaKTUBOB, pa3faTOYHbIC JOTKH; XuMHueckue ctakansl (50, 100 u 200 mn); mmaTenu;
MUHIETHI; TUTEIbHBIE MBI, MepHbIe TpoOupku (Ha 10—20 mu1) 1 MepHBIE KOJIOBI (25,
50, 100 u 200 M), CTEKISIHHBIC TTAJIOYKH; KOHUYECKUEe KOOkl 1yist TuTpoBanus (50 u 100
MJ1); HHANKATOPHBIE TIOJIOCKHU I onpenenenus pH u crangapTHas HHANKATOpHAS
IKaa; yHUBEpCaIbHbIA HHAUKATOD; nmuneTku Ha 1, 10, 50 mu (unu go3aropei Ha 1, S 1
10 mu1), OropeTkH Ui TATPOBaHUs, MeIULIMHCKKE mmnpuilel Ha 100150 mur.

— 3.2. HupopmannonHoe odecrniedeHne 00y4eHust
— Ilepeyenb yuyeOHBIX U3IaHUI, UHTEPHET-PECYPCOB, JONOJTHUTEILHON JUTEPATYPHI
OcHoBHas:

— Tabpuensn O. C., Xumust: 10-i knacc: yriyOoa€éHHbIA ypoBeHb: YUEOHUK IS
obmmeoOpa3zoBatenbHbIx opranuzanuii / O.C. I'abpuensn, N.I'. Octpoymos, C.A.
CnankoB. — M.: IIpocsemenne, 2021. — 400 c.

— Tabpuensn O. C., Xumus: 11-i knacc: yriyOn€HHbIH ypOBEHb: YUEOHUK JUTsS

obmeobpa3zoBarenbubix opranuzamnuii / O.C. I'abpuensn, N.I'. Octpoymos, C.A.
Cnankos. A.H. Jleskun — M.: [Ipocsemenne, 2021. — 432 c.
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— Epemun B.B., Xumus 10; yrnyoneanoe ooyuenue / Epemun B.B., Ky3smenko H.E.,
Tepenun B.U., [Ipoznos A.A., Jlyaun B.B.; nox pexn. Jlyauna B.B.- M.: OOO "JIpoda”,
2020.- 478 c.

— Epemun B.B., Xumus 11: yrinyonennoe ooyuenue / Epemun B.B., Ky3pmenko H.E.,
Hpoznos A.A., Jlyaun B.B.; mox pex. Jlyauna B.B.- M.: OOO "[Ipoda", 2020.- 4678 c.

JlomostHnTEIBHAS

— Tabpuensn O.C., OctpoymoB W.I". Xumust: yaeOHHUK I CTYICHTOB MPO(eCcCHOHATBHBIX
00pa3oBaTeNbHBIX OPTaHU3ALNi, OCBAaNBAIOLINX Mpodeccun u creruansHocT CI10. —
M.: u3narensckuii neHTp «Akagemus», 2017.

— Tabpuensu O.C., Octpoymos WN.I'. Xumus s npodeccuii 1 cienuanbHOCTEN
€CTECTBEHHOHAYYHOTO MPODUIIs: YUeOHHK TS CTYICHTOB MPO(ecCHOHAIBHBIX
0o0pa30BaTeNbHBIX OpraHU3aIli, ocBauBarouX npodeccuu u crenuanbaoctu CI10. —
M.: uznarenbckuii HeHTp «Akamemus», 2017.

— Tabpuensn O.C. u np. Xumus. [Ipaktuxym: yue0. nocodue i CTyIEHTOB
npodeccHoHaIbHBIX 00Pa30BaTEIbHBIX OPraHU3alNi, OCBAUBAIOIINX MPOPECCUU U
cnenuanbHocTd CI1O. — M.: m3garenbckuii HeHTp «Axaaemus», 2017,

— Tabpuensn O.C. u np. Xumus: nocodue 11t moArotroBku k EI'D: yueb. mocobue s
CTYJICHTOB MPO(ECCHOHATBHBIX 00pa30BaTEIIBHBIX OPTaHU3aINi, OCBAUBAIOIIUX
npodeccun u cneruanbHoctu CI1O. — M.: u3narenbckuii ieHTp «Akagemus», 2020.

— Tabpuensn O.C., JIpicoBa I'.I". Xumus. TecTsl, 3ajaun 1 ynpaxHeHuUs: yueo. nmocodue
JUTSI CTYJICHTOB TIPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3alliii, OCBANBAIOIINX
npodeccun u cneruanbHoctu CI1O. — M.: u3narenbckuii eHTp «Akagemus», 2018.

HNHuTtepHeT-pecypcesl:

— http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html Xumus mis Bcex.
DNeKTPOHHBIN yueOHuK. IumrocTprupoBaHHbIe MaTepHalIbl IO pa3jienaM: oo1as,
opraHvyeckas U Heopranuueckas xumus. CripaBouHUK, TecTbl, BUAEO (J1EMO).

— http://cnit.ssau.ru/organics/index.htm Opranuueckas Xumust. DJICKTPOHHBIH yUeOHUK IS
Cpe/HeH MIKObI. YUeOHHK COCTOUT U3 PA3IE/IOB: TEOPETHUESCKUE OCHOBBI OPraHUYECKOM
XMMUH, YTIIEBOJOPO/IBI, KaK peIaTh 3a1a4r, KUCIOPOI0COAEPIKAIIME OPTaHHIECKHE
COEIMHEHUS, a30TOCOIEPKAIIME OPTaHUIECKUE COSTHHEHUS, BBICOKOMOJIEKYISIPHBIE
COCTHHEHHSI.

— http://n-t.ru/nl/hm/ HoGeneBckue naypeats o XuMuu. bruorpaduueckuii deKTPOHHbIH
CIIPaBOYHHUK, CHA0XKEHHBI THIIEPCCHUTKAMHE, CITUCKAMHE JINTEPATYPBIL.

—  http://www.chemicool.com/ ITepuoanueckas cucteMa XUMHYECKHUX JIIEMEHTOB.
WHTepakTUBHAS TIEPHOANYECKAsI CUCTEMA XUMUYECKUX 3JIEMEHTOB TS IIKOJILHUKOB.
CaezieHMsI 0 KaXXIOM dlieMeHTe ((PHU3HKO-XMMUYEeCKUE CBOWCTBA).

—  http://www.biochem.nm.ru/science/element.htm DTumMoorus XMMHUYECKUX IIEMEHTOB.
Ha3BaHust XUMHUYECKUX DIIEMEHTOB - CBSI3b CO CBOWCTBAMH, TeOrpapuueCKUMH U
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ACTPOHOMUYECKUMHU O0BEKTAMH, YIEHBIMHU, MU(POIOrHUECKUMHU IepcoHaxamu. B
pasjiesne UCTOpHS XMMUHU BCE BEJMKUE OTKPBITUS, Onorpaduyeckre OuepKu O BETUKUX
XUMUKaX pa3IMYHbIX BPEMEH, UHTEPAKTUBHbBIE CCHUIKH, MILTIOCTPALIUU.

—  http:/lwww.websib.ru/noos/it/chemistry.htm lucranimonsas moaaepxKa
npo(hecCHOHATLHOM KOMITETEHITNH yuruTeneil xumuu. Cailt 1y1si oOMeHa MHEHUSIMU,
uaesMu, "HaxoakamMu" U IpyrumMu npodeccuoHaIbHbIMU HapaOOTKaMHU B MPENojaBaHUuN
XUMUU.

—  http://www.xumuk.ru/?_openstat=2GlyZWNOLnIhbmRIeC5ydTs4Njcw Caiit o xumun
XuMuK.ru Xumuyeckue CripaBOYHUKH, SHIIUKIIONEANH, CTAThHU.

—  http://mwww.chem.asu.ru/abitur/ [llkonpHrKaM 0 XuMuu. ['aepest BEMTUKUX XMMHKOB
pacckakeT 00 y4EeHBIX, KOTOPBIE, HECOMHEHHO, BHECIH BECOMBIN BKJIA/ B Pa3BUTHE
Hayku. CMOKeTe IMO3HAKOMHUTBCS C OCHOBHOM XHUMHYECKOH MOCY/I0H, TOBTOPHTH
Ba)KHCHIIIME KITACCHI BEMIECTB M Y3HATH O MPOM3BOJACTBE XUMUIECKOM PO TYKIIHH.

—  http:/lwww.websib.ru/noos/chemistry/cheerful.htm Xumuueckuit pasmen. Pazaens
caiita: [Iporpammbl; Opranuueckas Xxumust; Yuauteiabekas; XumSoft; M3 ucropuu; Ito
untepecHo; CoBeTsl xumMukam; Becenbie xumuku; XuMus U 5KU3Hb;

— http://him.1september.ru/ Bce ais yuutenss Xamun. DIEKTPOHHAS BEPCHS ra3eThl
"Xumus". Caiit "S uny Ha ypok xumun'.

— http://ychitell-15.ucoz.ru/publ/1-1-0-3 Caiit yuurens xumun. Ha aToMm caiite yuurens
MOT'YT [TO3HAKOMHUTBCS C ITOJIE3HOM [uist paboThl nHpopMarnueii. Umeercs 61or u popym,
a TaKKe CIMCOK TOJIE3HBIX 00Pa30BaTEIbHBIX CAUTOB, HHTEPECHBIC MaTEPUAIBI 110
METOJIUKE MPEIOJaBaHus, IPE3CHTAIMH, CTaThH U (POTOATHOOM.

—  http://www.chemistry-43school.narod.ru/ Bcé o xumun: METOAMYESCKHE U AUTAKTHUCCKUEC
Martepuaiibl. TpeHUPOBOYHBIE M TPOBEPOUHBIC 3aaHKsI 110 XUMKHK 171t 8-11 Ki1accos;
IporpamMma MoArOTOBKH K K3aMeHaM 110 XUMHH, MaTepuaisl EI'D; TBopUyeckue u
3aHUMATENIbHBIC 33JJaHNs; PEIICHHUS 3a/1a4 TIOBBIIIEHHON CJI0KHOCTH. MaTrepraisl 0
YKM3HU ¥ OTKPBITHSAX BEJIMKHAX YYCHBIX B 00J1aCTH XUMHH; TEMATHYECKAE HOBOCTH.

CcbLIKH Ha 06pa3OBaTeJIbHLIe PE€CYpPChI:

— http://rushim.ru/books/books.htm DnexTponnas 6HOIHMOTEKA M0 XUMHHU U TEXHHKE.
Komnnekuus a31eKTpOHHBIX BEpcUil yUeOHUKOB, Y4€OHBIX TOCOOM, HAYYHBIX CTAThEH,
3aJJaYHUKOB, KYPHAJIOB, CIIPABOYHUKOB, HOPMAaTUBHBIX JOKYMEHTOB M MHCTPYKIIUH 110
BCEM pazjiesiaM XUMHH.

— www.hemi.wallst.ru (O0pa3oBarenbHbIi CAaNT IS MIKOJIBHUKOB « XHUMUS).

— www.alhimikov.net (O6pa3oBarenbHbIi CAaUT IS IIKOJIBHUKOB).

— www.chem.msu.su (OnexkTpoHHast GUOIHOTEKA 10 XUMHUH).

—  Www. enauki. ru (MHTepHeT-u3aHue is yuntenei « EcTecTBeHHbIE HAYKM).

— www.1september.ru (meroguueckas razera «IlepBoe ceHTAOPS).

— www. hvsh. ru (xypHan « XuMusi B IIKOJIE).

— http://gotourl.ru/4785 (http://www.hij.ru/) Caiir HaydHO-TIOIYIIPHOTO KypHaAJIA « XUMUS
U JKU3HBY.

—  www.chemistry-chemists.com (35meKTpOHHBIH KypHaT «XUMHKH U XUMUSD).
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4. KoHTpOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHUS AU CHUILIMHBI

KoHTposb 1 olleHKa pe3ysibTaTOB 00yUYEHMs OCYILECTBIIAETCS MIPENOoAaBaTesIeM B IPOLEcce
NPOBE/ICHUS MPAKTHUECKUX 3aHATHH U TaOOPaTOPHBIX paboT, TECTUPOBAHMS, A TAKKE
BBINOJIHEHUS 00YYaIOLIMMHUCS MHIMBUAYAIBHBIX 3a/JaHUH, IPOEKTOB, UCCIIEIOBAHUH.
PesynbraThl 00y4YeHHs ONPENeNsoT, 9T0 00yUYaIoIMecs J0JKHBI 3HaTh, IOHUMATh U
J€EMOHCTPUPOBATH 110 3aBEPLUICHUN U3YYEHUS JUCLUIIIMHBL.

s hopMHpOBaHUs, KOHTPOJIS U OLEHKHU pe3yJIbTaTOB OCBOCHUS Y4EOHON AUCHUIUINHBI
UCIIOJIb3YETCS] CUCTEMA OLIEHOYHBIX MEPOIIPUATHM, IPEICTaBIISIIONIAs COO0N KOMIUIEKC Y4eOHBIX
MEpONPUATHIHA, COITIACOBAHHBIX C pe3yJibTaTaMU 00yUYeHHs U CPOPMYJIMPOBAHHBIX C YUETOM

OI'OC COO (npeamerHsble pe3ynbrathl o aucuuiuimae) u I'OC CIIO.

Monyns / Paznen

J1.11. MenneneeBa

COOTBETCTBUH C HUX
[MOJIO)KCHUEM B
[EepUOIUYECKON CUCTEME
XHIMHYECKHUX DJICMEHTOB
JI[.11. MeHnaeneeBa

XapaKTEPU3aLUI0 XUMUUECKUX
hiieMeHTOB: «Metamndeckue /
HEMETaJUIMYEeCKUE CBOMCTBA,
PIIEKTPOOTPULATENILHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMUYECKUX JJIEMEHTOB B
COOTBETCTBUE C UX
DIIEKTPOHHBIM CTPOCHUEM U
[TOJIOKEHUEM B ITEPUOANYECKON
CHCTEME XUMUYECKUX

hiemeHToB .M. Menaeneepay.

No Tema Pesynbrar 00yueHus OLIeHOYHbIE MEPOITPUATHS OK
MK
1200(0)
I OCHOBHOI MOIYJIb
1 Paznen 1. OcuoBbl ([@opMynupoBath 0a30BbIe OK 02
CTPOCHUS [TOHATHUS U 3aKOHBI XUMHUU OK 03
BEILIECTBA OK 07
1K 2.2
I1K 3.1
®B
[THIT
OxB
1.1 |Ctpoenue aromoB |CocraBnsath xumuueckue [Tect «CTpoeHue aToMoB OK 01
XUMHYECKHX (bOopMyJIbl COEIMHEHUN B [XMMHUUYECKUX 3JIEMEHTOB U
PIIEMEHTOB U COOTBETCTBUH CO [IPUPOJA XUMUUECKOU CBSI3M.
[pupoaa CTETIEHbIO OKHCIICHUS 3aaun Ha COCTaBIIEHUE
XMMUYECKOH CBSI3U [XUMHUUECKUX IEMEHTOB, [XUMHUECKUX (HOpMYIT
MCXO/s1 U3 BAJICHTHOCTHU U [IBYXaTOMHBIX COETMHEHUN
PIIEKTPOOTPHULIATEILHOCTH |(OKCHIOB, CYJIb()UI0B, THIPUIOB
U T.I1.).
1.2 [[lepmomuueckuit |[XapakTepu3oBaTh [IpakTuko-opuentupoBanusie  [OK 01
3aKOH U TaONMUIa [XUMHUYECKHE JIEMEHTHI B [TEOPETUUYECKHE 3a/1aHUs Ha OK 02
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Pasnen 2.
X UMHAYECKHE
[peaKIu

CocTaBlATh YpaBHEHUS U
CXEMbl XUMUYECKHUX
[peaKuui

KontpomnbHast pabora
«CTpoeHHE BEIIEeCTBA U
XUMHAYCCKHE PEAKIIANY

OK 02
OK 03
OK 07
I1K 2.2
I1K 3.1
OB
LIHIT
OxB

2.1

TUIIBI XUMHYECKUX
[peaKuuii

CocTaBisITh peakuuu
COCIIMHEHUS, Pa3JI0KEHUS,
oOMeEHa, 3aMEIICHUS,
OKHCITUTEIILHO-
BOCCTAHOBUTEIILHBIC
PEAKIIMK U PEaKIUH
KOMILJIEKCOOOpa30BaHus
(Ha mpumepe
'HIPOKCOKOMIUIEKCOB
QIFOMUHUS M [UHKA) C
y9acTHEeM
HEOPraHMYECKUX BEIICCTB

1. 3agaun Ha cocTaBieHUE
YPaBHEHUI pEaKIUid:
COCIMHEHU S, 3aMEILICHUS,
pa3ioxeHusi, 0OMEeHa U peaKIHii
C y4acTHeM KOMIUIEKCHBIX
coeTlMHEeHUN (Ha mpuMepe
FUAPOKCOKOMILIEKCOB alTFOMUHUS
1 [IMHKA),

OKHUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUH C
MCIIOJIb30BaHUEM METOa
HIIEKTPOHHOTO OallaHca;

C y4acTHeM KOMIUIEKCHBIX
coeTlMHEHUN (Ha mpuMepe
FUAPOKCOKOMILIEKCOB IIMHKA U
QITFOMUHUSA).

2. 3ajaum Ha pacuer
KOJTMYECTBEHHBIX XapaKTEPUCTUK
[POJIYKTa PEAKINK COCTUHEHNS,
MacCOBOU WJIM 00BEMHOM J10JIH
BBIX0/1a TTPOIYKTA PEaKIIUU
COCTMHEHUS OT TEOPETHUECKU
BO3MOKHOT0; 00BEMHBIX
OTHOILIEHU Ta30B;
KOJTMYECTBEHHBIX XapaKTEPUCTHK
MCXOJIHBIX BEIIECTB U MPOJYKTOB
[peakiuu; Macchol (00beM,
KOJTMUYECTBO BEIIECTBA) MPOIYKTa
[PEaKIINK, €CITU OJTHO U3 BEIIECTB
TaHO B BUJIE pacTBOpaA C
OIIPEIETICHHON MacCOBOM J10JIEH
[PACTBOPEHHOTO BEIIECTBA.

OK 01
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2.2 [DnextponuTtnueck |[COCTaBIATh ypaBHEHUs [3a/laHUS HA COCTaBIICHUE OK 01
ast IUCCOIMALMS U [XMMHUYECKUX PEeaKINU MOJIEKYJISIPHBIX U MOHHBIX
MOHHBI OOMEH  [MOHHOTO OOMEHa C [PEaKIIHil C ydacTHEM OKCHUJIOB,

y4acTUEM KHCIIOT, OCHOBAHUI U COJIEH,
HEOPraHMYECKUX BEIECTB [MOHHBIX PEaKIUi THIPOIH3a
coJiel, yCTaHOBJIEHUE U3MEHEHUS
KHCIIOTHOCTH CPEIBL.
UlaGopaTopnas pabota
«Peakuuu rupoJinszay.

3 Paznen 3. ccnenoBath ctpoenue U [KortponbHas paboTa OK 02
CtpoeHue u CBOMCTBA «CBoICTBa HEOPraHUYECKUX OK 03
CBOICTBA HEOPraHWYECKUX BEIIECTB [BELIESCTBY OK 07
HEOPraHUYECKUX K 2.2
BEIIECTB K 3.1

OB
[THIT
OxB

3.1 [Knmaccudukanms, [KnaccuduimupoBars Tect «Homenknarypa u OK 01
HOMEHKJIATYpa M [HEOPTaHUYECKHE Ha3BaHNE HEOPTaHUIECKUX
CTpOCHHE BEIECTBA B COOTBETCTBUH [BELIECTB UCXO/IS U3 UX
HEOPTaHUYECKUX  |C UX CTPOCHHEM XUMHYECKON (OPMYIIBI HITH
BEIICCTB COCTaBIICHUE XUMUYECKOM

(opMyJIbI UCXOJI U3 HAa3BAHUS
BEIIECTBA 10 MEKTyHAPOIHOM
VI TPUBUAIBHOU
HOMEHKJIAType».

3ajaun Ha pacyeT MacCOBOM
moJTM (MacChl) XUMHUYECKOTO
hiieMeHTa (COeMHEHNS) B
MoJIeKyIie (CMECH).
[IpakTHueckue 3agaHus 1o
KIaccU(pUKalUK, HOMEHKIIAType
1 XUMUYECKUM (hopmyiam
HEOPraHMUYECKUX BEIIECTB
[Pa3IMYHBIX KJIACCOB.
[TpakTHdeckue 3a1aHus Ha
OIpEACICHNE XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBHCUMOCTH BHJIa XUMHYECKON
CBSI3HM U TUTIA KPUCTATUTMYECKOM
[PEIIETKHU.
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3.2 | ®wusuko- 'YcranaBiuBaTh 1. Tect «OcobenHocTr OK 01
XUMHUYECKHE 3aBUCUMOCTH (hU3HKO- XHMHYSCKHX CBOMCTB okcHaoB, |OK 02
CBOMCTBaA XHUMHYSCKHUX CBOMCTB KHCJIOT, OCHOBAHHIA,

HEOPraHMYECKUX |[HEOPraHMUYECKUX BEIIeCTB [aM(OTEPHBIX THIPOKCUIIOB U
BEILECTB OT CTPOCHUSI aTOMOB U [COJICI».

MOJIEKYJI, @ TAKXKE TUMA  [3a/1aHUs HA COCTaBJICHHE

KPUCTAIUIMYECKOMN [YPaBHEHUH XUMUYECKUX

[pEeIIeTKH [peaKuuii ¢ yyacTueM IpOCThIX U
CJIOKHBIX HEOPraHUYECKHUX
BEIIECTB: OKCHUJIOB METAJIOB,
HEMETaJJIOB U aM(OTEPHBIX
PIIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM 1
aM(bOTEpPHBIX THIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOUINX UX CBONCTBA
1 CIIOCOOBI MOTYYEHHUS.
[IpakTHKO-OpUEHTUPOBAHHBIC
TeopeTHYecKHe 3a1aHns Ha
CBOMCTBA U ITOJIyYEHUE
HEOPraHUYECKUX BEILECTB.
JlaGopaTopHas pabota
«CBoiicTBa METAJIOB U
HEMETAJLIOB).

3.3 [[IpousBojacTBO O6ocHOBBIBaTh 3HaueHue [[Ipaktuko-opuentupoBanneie  [OK 01
HEOPraHWYECKUX [d IPUMEHEHUE 3aJJaHUSI 10 COCTABIICHUIO OK 02
BEILIECTB. HEOPraHUYECKUX BEIIECTB [XUMUYECKUX PEAKIIU C
3HaueHue u B OBITOBOM U y4acTHEM HEOPraHUYeCKUX
[IPUMEHEHUE B [TPOU3BOICTBEHHOMN BEILIECTB, UCIIOJIB3YEMBIX IS UX
OBITY U Ha eI TEIbHOCTH YeIOBeKa  |[MASHTU(UKALUU 1
[TPOM3BOJICTBE X (PU3UKO-XUMHUYECKUMHU [IPOMBIIIJIEHHBIX CITIOCOO0B

CBOMCTBaMHU [OJTYyYEHUSI.

4 Paznen 4. ccnenoBath crpoenne U [KonTponbHas paboTa OK 02
CtpoeHue u CBOICTBa opraHndeckux («CTpoeHue u CBOMCTBA OK 03
CBOICTBA BEILIECTB OpTraHUYECKUX BEIIECTBY» OK 07
OpraHUYeCKUX 11K 2.2
BEIIISCTB I1K 3.1

OB
[THIT
kB
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4.1

Knaccudukanus,
CTPOCHHE U
HOMCHKJIATypa
OpraHHYECKUX
BEIIIECTB

Knaccugunuponatb
OpTraHMYECKHE BEUIECTBA B
COOTBETCTBUH C UX
CTpOCHHEM

BagaHust Ha COCTaBJICHUE
Ha3BaHUN OPTaHUYECKHUX
COCIMHEHUH 110 TPUBUAIILHON
T MEKTyHApOIHOM
CHCTEeMaTHYEeCKOI
HOMEHKJIAType.

3ajaHus Ha COCTABJICHHC
[MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpPraHMYECKHUX BEIIECTB
OTJICIIBHBIX KJIACCOB.

3. 3aaun Ha OIpe/IeTICHUE
npoctenmiel (opmMyJibl
OPraHUYECKONU MOJICKYJIbI,
ICXOJIS U3 JICMEHTHOI'O COCTaBa

(B %).

OK 01

4.2

CBoiicTBa
OpraHU4eCKUX
COeTMHEHUN

'Y cranaBauBaTh
3aBUCUMOCTH (PHU3HKO-
XUMHUYECKHX CBOMCTB
OpPraHMYEeCKUX BEIIECTB
OT CTPOCHUSI MOJIEKYJT

3aaHusl HA COCTaBJICHUE
YPaBHEHUN XUMHUYECKUX
[peaKlMii C y4acTUEM
OpraHNYeCKHUX BEIIEeCTB Ha
OCHOBaHUU UX COCTaBa U
CTpOCHHUSI.

3a/aHusl HA COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
[peaKkyil, HWIUTIOCTPUPYIOIIHX
XMMHUYECKHE CBOMCTBA C yUETOM
MEXaHU3MOB MPOTEKAHUS
ITAaHHBIX peaklUui u
FEHETUYECKOMN CBSI3U
OpraHNMYeCKUX BEIIECTB Pa3HbIX
KJIACCOB.

PacueTHble 331241 110
YPAaBHEHUSIM PEAKIIUM C
Y4aCTHEM OPraHUYECKUX
BEIIECTB.

JlaGopatopHas paboTa
«ITomyueHnune sTrieHa u
M3yUYEHUE €ro CBOKCTBY.

OK 01
OK 02

4.3

Oprannueckue
BCIIICCTBA B
PKH3HEACATEILHOC
TH YCIOBEKA.
[Ipon3BOACTBO U

(O00CHOBBIBATH 3HAUCHHUE
1 TIPUMEHEHUE
OpTaHWYECKHUX BEIICCTB B
OBITOBOM U
[MPOU3BOJACTBEHHOMN

[IpakTHUKO-OpUEHTUPOBAHHBIC
3aJIaHUs 110 COCTABJIEHUIO
XUMHYECKUX PEAKIUM C
y4acTHEM OPraHUYECKUX
BEIECTB, UCITOJIH3YEMBIX TSI MX

IMIPUMCHCHUC MCATCIIBHOCTH YCIIOBCKA I/II[CHTI/I(I)I/IKEU_II/II/I B 6BITy n
OPraHU4YCCKUX X (bI/ISI/IKO-XI/IMI/I'-IeCKI/IMI/I ITPOMBIIIJICHHOCTH.
BCIIICCTB B CBOMCTBaMU

ITPOMBIINIJICHHOCTH

OK 01
OK 02
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Paznen S. ccnenoBath paBHOBecHe [KoHTponbHast paboTa OK 02

Kunernueckne U [ CKOPOCTh XUMHUYECKUX [«CKOPOCTh XUMUYECKOI OK 03
TepMOJUHAMHUYEC |[peaKLuit [pEaKMy U XUMUYECKOE OK 07
Kue [PaBHOBECHE) 1K 2.2
3aKOHOMEPHOCTH [1K 3.1
[IpOTEKaHUS OB
XAMUYECKHUX [[HIT
[peaKuii OxB
Kunernueckue ccnenoBats Biussaue (1. JlaBoparopHas pabota Ha OK 01
3aKOHOMEPHOCTH  |[KOHLICHTPAIIUU BBIOOD: OK 02
[IPOTEKAHUS [pearupyromux BemecTB U («Onpenenenne 3aBUCUMOCTH
XUMHYECKHX TeMIIepaTyphl Ha CKOPOCTH PEaKlUU OT
[peaKiunit CKOPOCTb XUMHUYECKUX  |[KOHIICHTPALIMH PEarupyrommx

peaxkuit BEIIECTBY;

«OrnpeneneHne 3aBUCUMOCTU
CKOPOCTH PEaKIMH OT
TeMIIepaTyphb».

2. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3aJJaHNs Ha
aHanu3 (PaKTOPOB, BIHUSIOUINX HA
M3MEHEHHE CKOPOCTH
XUMHUYECKON peakin.

Tepmoaunamuuec |MccnenoBaTh BIMSHUE 3agaun Ha pacyeThl TemioBeix  [OK 01

K1e M3MEHEHUS b dexToB xumudecknx peaknuii (OK 02
3AKOHOMEPHOCTH [KOHLIEHTPALUU BELIECTB, [ ONPEACICHUE TUIIA PEAKIIUU
[IPOTEKAHUS [peaKuy Cpesl U (o TerutoBoMy 3 (eKTy: IK30- U
XMMHYECKHX TeMIIEpPAaTyphl Ha HH/I0TEPMUYECKHE).

[peaxKiuii. CcMellleHne XuMHueckoro ([IpakTuko-oprueHTHpOBaHHbIE
PaBHOBeCHE [PaBHOBECHSI 3aaHus Ha IPUMEHEHHE

XAMUYECKHAX npuniuna Jle larense st

[peakuui HAXO0X/ICHUS HAIlPABJICHUS

CMEIIICHHS PABHOBECHSI
XMMHUYECKON peakIuy U aHaJIn3
(akTOpOB, BIMSIOIIMX Ha
CMEIlEHHE XUMUYECKOTO
[PABHOBECHSI.

JlaGopatopHas pabota
«M3ydenne BIUSHUS pa3InIHbIX
(bakTOpPOB Ha CMeEIlIEHUE
XHMHYECKOTO PaBHOBECHSD).

Paszmen 6. WccnenoBars nucnepcHbie|KonTponpHas padorta mo teme  [OK 02
/IucniepcHbie CHCTEMBI «JlucriepcHble CUCTEMBD) OK 03
CHCTEMBI OK 07
[1K 2.2
I1K 3.1
OB
[THIT
OxB
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6.1 |[[ducnepcHbie Pa3nuyarh HCTUHHBIE 3a1a4y Ha IPUTOTOBJIIEHUE OK 01
CHUCTEMBI U [PaCTBOPHI, KOJUIOMJAHBIE  [PAaCTBOPOB. OK 02
(akTopsl NX pacTBOpHI U [IpakTHKO-OpUEHTHPOBAHHBIC
yCTOWYMBOCTHU rpyooaucnepcHbie [pacueTHBIC 3aJaHuUs Ha

CHCTEMBI HAa OCHOBE ITYCTIEPCHBIE CUCTEMBI,
XUMUYECKOTO MCIIOJIb3yeMbIe B OBITOBOW U
PKCIIEpUMEHTA [PON3BOICTBEHHOM

eI TEIbHOCTH YeJI0BEeKa.

6.2 [UccrnenoBanue lccnenoBath pusuko-  JlaGoparopHas pabora (Ha OK 01
CBOICTB XMMHYECKHE CBOIICTBA  [BHIOOD):

IIICTIEPCHBIX Pa3JINYHBIX BUIOB [TpuroToBieHne pacTBOPOB;
CUCTEM ITUCTIEPCHBIX CUCTEM lccnenoBanue TUCHIEPCHBIX
CHCTEM.

7 Pasnen 7. MccnenoBaTh CBOMCTBA OK 02
KauecTBeHHBIE OpraHUYeCcKUX U OK 03
[pEaKIIU HEOPraHUYECKUX BELIECTB OK 07
OOHAPYKCHUS C MCTIOJIH30BAaHUEM 1K 2.2
OpPraHUYeCKUX U  |[KaYECTBEHHBIX PEaKIHil K 3.1
HEOPraHUYECKUX OB
BEIIECTB ITHII

OxB

7.1 |OGHapyxeHue ccnenoBarh 1. JTabopaTopHnast pabota (Ha OK 01
HEOPraHMYECKUX [KaueCTBEHHBIC PEAKIIMH  [BHIOOD):

KaTHOHOB U HEOPTraHMYECKUX BEIIECTB |AHATTUTHYECKUE PEAKIINN

QHNOHOB KkatroHos |-V rpymnm;
AHAJIMTUYECKHE PEaAKITUN
QHIOHOB.
2. [IpakTrdeckue 3a1anus Ha
COCTaBJIEHUE YpaBHEHHH
peakiuii oOOHapyKEeHUS
KaTHOHOB |-V rpynn u
QHMOHOB, B T.4. B MOJICKYJISIPHOM
1 HIOHHOH (popMax.

7.2 |OOHapyx)eHHUE ccnenoBarh 1. JTabopaTopHnast pabota (Ha OK 01
OpPraHUYECKUX KayeCTBEHHBIE PEaKIUK  [BBIOOD):

BEIICCTB OpraHUIEeCKUX KadecTBeHHBIE peakIuy Ha
OTIENBHBIX COEMHEHUH OT/ENbHBIX |OTAENbHbIE KIACChl

KJIACCOB C KJIACCOB OpraHUYeCKUX BEIIECTB;
MICTI0JIb30BaHUEM KadecTBeHHBIN aHaIM3
KayeCTBEHHBIX OpPraHUYECKUX COCTMHEHUH TI0
[peaKui (YHKIIMOHATLHBIM TPYIIIaM.
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2. [IpakTdeckue 3a1anus Ha
COCTaBJICHHE KaUECTBEHHBIX
peakuuii oOOHapyKEHUS
OpraHUYECKUX COCTMHCHHI.

[IpuknagHON MOYJIb

8 Paznen 8. Xumus B (OnieHUBaTh MOCIEACTBUS (3aIUTa Kekca (C y4eToM OK 02
OBITY U OBITOBOM U Oynymeit mpodpeccuonanpaoir  [OK 03
[IPOM3BOACTBEHH |[IPOM3BOJICTBEHHOM e TeTLHOCTH ) OK 07
OI IEATENBHOCTH |IEITEIBHOCTH YEIOBEKA C K 2.2
HEeJIOBEKA [IO3UIINH DKOJIOTHUECKON K 3.1

0e30macHOCTH OB
[HIT
OxB
Xumus B ObITy 1 (OnieHUBaTh nochencTBus [Keiic (¢ yuetrom Oymyiei OK 01
[TPOU3BOJICTBEHHO [OBITOBOM U podeccuoHaATBLHOM OK 02
i 1eATeIbHOCTH  [IPOU3BOJICTBEHHOM nesTeTbHOCTH) Bo3MOXKHBIE OK 04
YeIIoBeKa e TeTbHOCTH YeJIOBEKA C [TeMbI KEHCOB: OK 07
rmo3uiui skonorndeckort ([lorennenue knumara u
0€30MacHOCTH BHICBOOOK/ICHUE Ta30BbIX
CHIPaTOB CO JTHA OKEaHa.
bynymue marepuans s aBua-,
MaIIMHO- U TPUOOPOCTPOECHUSI.
HoBbie MaTepuansl s
COJTHEUHBIX OaTapeit.
UlekapcTBa Ha OCHOBE
[PACTUTEIBHBIX MPErapaToB.

9.1 [Pazgen 9.1. HTepnipeTUpOoBaThH 3amuTa yueOHo- OK 02
MccnegoBanue 1 [XMMUYECKHE MIPOLIECCH M [ccaeaoBaresbekoro mpoekra (¢ [OK 03
XMMUYECKUN SIBJICHUS B OHocdepe yaeToM Oyayiei OK 04
aHaJIN3 0ObEKTOB podeccuoHanbHOM OK 07
orochepsl eI TENIbHOCTH ) [1K 2.2

IK 3.1
OB
[THIT
kB

0.1.1 |OcHOBBI BrimonasaTe nonHbii 1uki Jlaboparopras pabota OK 01
mabopatopHoit HKCIIEPUMEHTAIHLHOTO «OCHOBBI Ta0OPATOPHOI
[TPAKTUKU B MCCIICIOBAHMS C [TPAKTUKI.
mpodeccnoHanbH  [COOTIOICHIEM MTPaBUIT TunoBbie pacyeThl MO TEMATHKE

bIX J1a00paTOpPUAX

0€e301acHOro O0paleHus
C BEILLIECTBAMHU U
1abopaTOPHBIM
00opyIOBaHEM

PKCIIEPUMEHTA.
3agaur Ha BEIYUCIICHUE
CpeIIHEro 3HAYCHUS
PKCIIEPUMEHTATIbHBIX TaHHBIX,
[MOTPEITHOCTH.

[IpencraBieHue pe3yabTaToB
DKCIIEPUMEHTA B Pa3JINYHOMN
dbopme (Tabnuia, rpaduk, OTUET,
ITOKJIa, TIPEe3CHTAITH ).
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0.1.2

X UMHUYEeCKUU
aHaIM3 P00 BOJIBI

lccnenoBarth

BOJIBI

XUMHUYECKHI COCTaB Mpoo

Tect «CBoOIiCTBA K COCTaB
BOJIBD.

Bamanne « XMMHYECKUI COCTaB
BOJBI, TUII BOJBI M CITOCOOEI €€
[IPUMEHEHUSD) (C
MCIT0JIb30BAaHUEM HOPMATHUBHBIX
ITOKYMEHTOB).
[IpakTHKO-OpUEHTUPOBAHHBIC
TEOpPETHYECKHUE 3aJaHus Ha
COCTaB BOJBI U CITOCOOBI
BEIPKCHHS KOHIICHTPAIMA 1
repecyeT KOHICHTpaui (¢
MCIIOJIb30BaHUEM HOPMATHBHBIX
ITOKYMEHTOB).

UlaGopaTopHast paboTa Ha BEIOOD:
OuuncTKa BOJIBI OT 3arpsiI3HEHUN;
Onpenenenne pH Boabl u ee
KHCJIOTHOCTH;

OrnpeiesieHne KEeCTKOCTH BOJBI U
CIIOCOOBI €€ YCTPaHEHUSI.

OK 01
OK 02
OK 07

0.1.3

XMMHUUYECKUI
KOHTPOJIb KAYECTBA
[IPOIYKTOB
MATaHUS

lccnenoBath

XMMHUYECKUN COCTaB
[IPOJIyKTOB [TUTAHUS

Tect «Opranuueckue u
HEOpraHUYECKUeE BEIIECTBA,
BXOJISIME B COCTAB IPOYKTOB
[TUTAHUSD).

[ IpakTHKO-OpUEHTHPOBAHHBIE
3a1aHKs 10 KYJIMHAPHOU
TeMaTUKe.

UlaboparopHas padota (Ha
BBIOOD):

OOHapy»XeHnue HUTPATOB B
[POAYyKTaX MUTAHUS;
lccnenoBanue NpoayKTOB
MUTAHUS Ha HAIWYKME YTIIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJIM4YUe yTIeBOJOB
(kpaxmaul, TJIF0KO03a, caxapo3a).

OK 01
OK 02
OK 07
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0.1.4

X TMHUYEeCKHI
aHaIN3 TPo0
ITOYBEI

lccnenoBarth

XUMHUYECKHI COCTaB Mpoo

TTOYBbI

Tect no Teme « XUMHAYECKUN
COCTaB HEOPTraHMUECKHUX U
OpraHUYECKUX YIO0OPEHUID.
3ananue «B3zanmocBsa3b cocTaBa
[TOYBHI, TUII TOYBHI U €€
HA3HAYCHUS.

UlaboparopHas paboTa (Ha
BBIOOD):

OOHapykeHrne HEOPTaHUIECKUX
MpuMeceil B poOax MouBbI;
Onpenenenne pH BoaHoM
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U IICJIOYHOCTH.

OK 01
OK 02
OK 07
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9.15

UccnenoBanue
00BEKTOB
ouocdepsr

Hccnenosatb

XUMHUYECKUU COCTaB

00BEKTOB OHochepsiHa

IIpUMepe IPOAYKTOB

IIMTaHUA, BOAbI U IIOYBHI

YueOHO-uCCIeI0BATEIbCKHUI
IPOEKT B 00JacTu
HCCIIEIOBAHUS 00BEKTOB
ounocdepsl.

Bo3MoKHBIE TEMBI IPOECKTOB:
1. UccnenoBanue cocraBa
MHUHEpaIbHON BOJBI 1
PEKOMEHIAIINH 110 €€
HCIIOJIL30BaHHUIO.

2. Uccnenosanue
pa3pyLIAOLIETO JEHCTBUSA
IIPUPOJHOM BOJBI HA
CTPOUTEIILHBIC MAaTEPUAITBIL.

3. CocraBienue npoekra
[IBETHHKA/0Topoj1a/cajia B
3aBHCHMOCTH OT COCTaBa
MIPOAHAIM3UPOBAHHBIX MTOYB.
4. CocTaBieHue
cOaJTaHCUPOBAHHOT'O MEHIO Ha
JIeHb (HEJENI0) B 3aBUCUMOCTH
OT COJICP)KAHUS XUMHUICCKHX
MaKpO U MUKPOIJIEMCHTOB B
MPOJIYKTaX MUTAHMUSL.

5. MccienoBanue KayecTBa
UTHEBOU BOJBI.

6. UccnenoBanue npod
BOJIOITPOBOJAHOM BOJbI HA
MPEeIMET YCTPAHCHHUS
YKECTKOCTH.

7. YcTpaHeHUE )KeCTKOCTH BObI
B CEILCKOXO03HCTBEHHOM
JIeSITEIIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3znen 9.2.
HUccnenoBanme n
XUMHYECKHH
aHaJIn3 00bEKTOB
TexXHoChepbl

HNurepnperupoBars

XUMHUYECKHUE

npouecCol HABJICHUA B

TexHochepe

Y4eOHo-nccIe10BaTeNbCKUH
NPOEKT (¢ yueTrom Oyayuiei
npogeccuoHaTbHOMI
AeSITeIbHOCTH)

OK 02
OK 03
OK 04
OK 07
IIK 2.2
IIK 3.1
OB
LHIT
OkB
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9.21

OcHoBBI
nabopaTopHOI
MPAKTUKU B

BrInoaHATE DOJHBIN
[AKIT
3KCIEPUMEHTAIBHOTO

1. JlabopatopHas pabora
«OcHOBBI 1ab0OpaTOpHOI
MPAKTHKN.

OK 01

npodeccuoHalbH  |MCCIIeIOBAaHUS C 2. TumnoBble pacueTsl Mo
BIX JTA0OPATOPHUSAX |COOIIOJCHUEM MPABMWII  |TEMATHKE SKCIIEPHMEHTA.
0e30MmacHoro 3. 3agaun Ha BBIYHCIICHHUE
oOparieHus ¢ CPEIHEro 3HaYeHus
BEIIECTBAMU U HKCIEPUMEHTAIbHbBIX JAHHBIX,
1a00paTOPHBIM HOTPEHIHOCTH.
00opyI0BaHHEM 4. IlpencraBieHue pe3ysibTaTOB
JKCIIEPUMEHTA B Pa3JINYHON
dopme (Tabnuua, rpaduk,
OTYeT, JOKJIA/l, TPE3CHTALIUS ).

9.2.2 | Xumun4eckwuii UccnenoBath 1. 3apaum Ha onpeneneHue OK 01
aHaJu3 Mpood XUMHUYECKUN COCTaB |METaJUIOB, HEOPTaHUYECKUX OK 02
TEXHUYECKOU po6 TEXHUYECKOM |aHMOHOB M OPraHUYECKHUX OK 07
BOJIBI BOJIBI BEIIECTB B TEXHUYECKON BOJIE

pa3HOro Ha3HAYCHHUS.
2. [IpakTuKO-OpUEHTHPOBAHHBIC
TEOpETHYECKHE 33/1aHMsI Ha
COCTaB BOJIBI M CLIOCOOBI
BBIPAKCHUS KOHIICHTPAIUN 1
nepecyeT KOHICHTpalui (¢
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3aganne « XMMHYECKUH
COCTaB TEXHUYECKON BOJIbI, THII
BO/JIbI U CIIOCOOBI €€
pUMEHEHUsD (C
UCIOJIb30BAaHUEM HOPMAaTUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas pabota (Ha
BBIOOD):

— Omnpenenenne XJI0pUI0B
METOZ0M TUTPOBAHUS B
TEXHUYECKOM BOJIE;

— OrnpezienieHne )XeCTKOCTH
TEXHUYECKOH BOJBI METOJIOM
TUTPOBAHMS.
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Monyas / Paznen

Ne Pesyabrar 00yvenusi | OuneHoYHbIEe MEPONPUSTHS OK
/ Tema

9.2.3| XuMmunueckuit Uccnenosars 1. Tect o teme «Xumuueckun |[OK 01
KOHTPOJITh coJiepKaHue cocraB atMocdepHoro Bo3ayxa |OK 02
KauecTBa BO3JyXa |yIJIEKUCIIOro ra3a B ¥ BO3JlyXa paboyueil 30HbI. OK 07

BO3IyXe 2. [TpakTHKO-OpHEHTUPOBAHHEIC
3aJlaHusl HA XUMUYECKUI aHau3
CoCTaBa BO3/yXa.
3. JJaboparopnas pabota
«OnpeneneHne coepKaHus
YTIEKHUCIIOTO Ta3a B BO3AyXE
MIOMEIICHUS IKCIIpecc-
METOZIOM.

9.2.4 | Xumuieckwuii Hccnenoath mpoObI 1. Ilpaktuko-opuentupoBanubie (OK 01
aHaiu3 mnpood MaTepuaioB 3a/IaHusl IO XUMUYECKOMY OK 02
MaTepuasoB CTPOUTEIIBHO- aHaJIM3y Mpod MaTepUalioB OK 07
CTPOUTEIIBHO- pecTaBpaluOHHOM CTPOMTEIBHO-PECTABPAIIMOHHOM
peCTaBpallMOHHOM |EATEIbHOCTH U NESITeIIbHOCTH U TN3aiHa.

ESITEILHOCTH U
nu3anHa

nu3aiHa

2. JlabopaTtopHas pabota (Ha
BBIOOD):

— N3roroBienue kpacok
(mo60p MUTMEHTOB U
CBSI3BIBAIOIIMX BEILIECTB);

— HccnenoBanne cBOMCTB
BSDKYIIUX BEIIECTB HAa PUMEpE
TUICa.
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9.25

Uccnenosanue
00BLEKTOB
TeXHOChEPHI

Uccnenosats
XHMHYSCKHICOCTaB
00BEKTOB TeXHOCHEPHI
Ha npumepe
TEXHUYECKOUW BOJIBI U
MaTepuasioB
CTPOUTETBHO-
pecTaBpauOHHOU
JIeITENLHOCTH U
nu3alHa

YyeOHO-ucCIen0BaTeNbCKII
MPOEKT B 00J1aCTH
UCCIIeIOBaHUS OObEKTOB
TEXHOCHEPHI.

Bo3MoKHBIE TEMBI IPOECKTOB:

1. Kontpoins kayecTBa
TEXHUYECKOH BOJIbI pa3HBIX
BUJIOB B COOTBETCTBUH C
metonukamu mo I'OCT.

2. Co3ganue 1eKOpaTUBHOU
MITYKAaTyPKH.

3. [TurMeHTHI B U3ACTUSAX U3
CTeKJIa.

4. UccnenoBanue
pa3pylIaronero AeMcTBHs BOIbI
Ha CTPOUTEIHbHBIC MaTePUAIIBI.
OreHKa COCTOSIHUS BO3AyXa
paboueii 30HBI crielaIncTa
(TexHoJsora, CTpOUTEINS U T.11., C
y4eToM 00J1acTu
npoQeCcCHOHAIBHON
JIeATETLHOCTH) B COOTBETCTBUH
C HOPMATHBHBIMHU
JIOKyMEHTaMHU.

OK 01
OK 02
OK 04
OK 07
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