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npejenax 0CBOSHUsI 00pa30BaTeNbHBIX MIPOrPaMM CPEIHETO MPOo(ecCHOHATBHOTO
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- IIucemo Munnpocsemenuss Poccun ot 24.04.2023 NeOS5-III'-MII-12768 «O6
UCIIOJIb30BaHUU  mpuMepHbix mporpamm  OOJl st nmpodeccunoHaIbHBIX
o0pa30oBaTeIbHBIX OpraHU3aIHil»

Opranuzanus — pazpadoruuk: ['BIIOY PO «/lonTKub»

Pazpa6orumk: T.II. HoBukoBa — mnpenonaBaTelb MepBOM KBadU(UKAITMOHHOU
kareropuu [' BIIOY PO «JonTKub»
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEIl IPOrPAMMBI YYEBHOM
JUCHUIINHDBI

1.1. Mecro o0meoOpa3oBaTe/lbHOM JUCUMIVIMHBI B CTPYKTYpe OCHOBHOM
0o0pa3oBaTeJbHOM NPOrPAMMBI:

OO6meoOpa3oBaTenibHas JUCHUIUIMHA  «XHUMHUA»  SBISETCS  00S3aTENbHONM  4YacThiO
0011e00pa3oBaTenpHOro IUKIa 00pa3oBarensHOM porpammsel B cootBeTcTBUU ¢ I'OC CIIO 1o
crenanbHOCcTH 43.02.16. Typusm v roCTENIPHUUMCTBO.

TpynoeMKOCTh IUCHUIUIMHBI «XUMUSA» Ha yriayOJeHHOM ypoBHeE cocraBiser 144 uaca, u3
koTopbix 102 gaca - 6a30BbIi MOTYJb (7 pa3aenoB) u 42 yaca - MPUKIAAHON MOAYJb (2 pa3aena),
BKJTIOYAIOIIUI  MPaKTHKO-OPHEHTUPOBAHHOE  COJACp)KaHHWe, yCWIMBAmOIIee MNpodUIbHYIO
COCTaBJIAIOLLYIO 1O crieruanbHocT 43.02.15.1ToBapckoe U KOHIUTEPCKOE JIETIO.

[lpuknagHoit wMonaynb BKIOYaeT 1Ba pasnaena. Paspmen 8 «Xumuss B ObITYy U
MIPOU3BOJICTBEHHON JESTEIbHOCTH YeNoBeKa» peanusyercs JUTSE BCEX
npodeccuii/CenMalibHOCTed  HAa  MarepWalie  KEWCOB, CBSI3aHHBIX C  OKOJIOTHYECKOH
0€30MacHOCThI0 U OLIEHKOW MOCJIEICTBUI OBITOBOM M MPOU3BOJCTBEHHOW [EATEIHHOCTH, IO
oTpacyisiM Oyaymiei mpodeCcCHOHATBFHOU NeSTSIIEHOCTH 00YJarOIIUXCsl.

Temaruka pazzaena 9 mo o0bekTy Oyayiiei npodeccnoHanbHOM AESITENFHOCTH CTYIEHTOB -
onocdepa (KUBBIE OPraHU3MBbI) M TeXHOC]epa (TEXHOIOTHIECKUE OOBEKTHI):

- s YKpPYINHEHHBIX Tpymn crneuuanbHocTedt / mpodeccuit 43.00.00 pexomenmyercs

tematuka «/ccnenoBanue U XUMAYECKHA aHATTU3 00BbEKTOB Onocheps»;

[lepuon oOy4YeHHs W paclnpeselieHue IO CEeMeCTpaM OIpenelsseT oOpa3oBaTelbHas
OpraHM3alusl CaMOCTOSITENIbHO, C YYETOM JIOTUKM (OPMHUPOBAHUS IMPEAMETHBIX PpE3YJIbTATOB,
o0mmx u mnpodeccHOHANbHBIX  KOMIIETEHIIMM, MEXKIOPEIMETHBIX CBSI3eH C  JOPYTHUMH
JTUCIUTIIIMHAMHA 00111€00pa30BaTEIbHOTO B 00IepodheCCHOHATBLHOTO IUKIIOB y4eOHOTO TUTaHA.

1.2. llenn 4 nu1aHUpyeMble Pe3yJbTAThl 0CBOCHHUS TUCIUTLIHHBI:

1.2.1. Heau u 3aAa4M JUCHUTTHHBI:

DopMUPOBAHHE Y CTYJCHTOB XUMHYECKON COCTABJISIONIEN €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa KaK OCHOBBI NPHUHATHS PEHIEHUH B JKU3HEHHBIX M IPOU3BOJICTBEHHBIX CUTYyalUsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOIHON cperie.

3apaum IMCHUILIMHBI:

— cgopMupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEN MPOTEKaHHUsI XUMUYECKUX IPOLECCOB U
SABJICHUI B OKpYKaroulel cpejie, 1eJIOCTHONM HayYHON KapTUHBI MUpA, B3AUMOCBSI3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

- pa3BUTh YMEHHUS TPOBOAUTH pacueThl MO XUMHUYECKHUM (QopMyJIaM H YpaBHEHUSIM
XUMUYECKUX PEaKIUH, TUIAHUPOBATh U WHTEPIPETHUPOBATH PE3YIbTAThl XUMUUYECKHUX
AKCIIEPUMEHTOB,
c(hopMHPOBaTh HABBIKM MPOBEACHUS XMMHUECKHUX SKCIEPUMEHTAIbHbBIX UCCIIEOBaHUM
C CcoOMIoZieHHEeM TpaBMil OE30IIaCHOTO OOpaIlleHUs! C BEUIECTBAMHU M J1AOOpaTOPHBIM
00opyI0BaHUEM;

— pa3BUTh YMEHHUS aHAJIU3UPOBaTh, OLIEHWBAThb, MPOBEPSITH Ha JIOCTOBEPHOCTh U
00001aTh HHPOPMAIIIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HICTOYHHUKOB;

chopMHpOBaTh YMEHHUS MPOrHO3UPOBATH TIOCIEACTBUS CBOEH JESATEIBHOCTH H
XUMHUYECKUX TMTPUPOIHBIX, OBITOBBIX U MMPOU3BOCTBEHHBIX MPOIIECCOB;

chopMUpOBaTh TOHMMAaHHE 3HAYUMOCTH JOCTHIKCHUUW XHMHUYECKOM HAyKu W
TEXHOJIOTHH JIJIs1 Pa3BUTHSI COIMATLHOM M MPOU3BOICTBEHHOU cep.

1.2.2. Tlnanupyemble pe3yJibTaThl 0CBOEHHs 00111€00pa30BaTEeIbHOM TMCUMILUINHBI B
coorBerctBUE ¢ PI'OC CIIO wum Ha ocHoBe ®DIOC COO
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ILnanupyemsie pe3yabTaThbl OCBOCHHS AUCIHIIIUHBI
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JducumMniiMHapHbie?

OK 01. Bri6upatp
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeIbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPYA0BOIr0 BOCHIUTAHMS:

- TOTOBHOCTb K TPY/ly, OCO3HaHHE IEHHOCTHU
MacTepcTBa, TPYI0I0uE;

- TOTOBHOCTb K aKTUBHOH J1€ATEIbHOCTU
TEXHOJIOTUYECKON ¥ COLIMAJIBHON
HAIIPaBJICHHOCTH, CTIOCOOHOCTH
WHULMUPOBATh, IJIAHUPOBATh U
CaMOCTOSTEJIBHO BBIIIOJIHATH TAKYIO
JIeSTENBHOCTb;

- HMHTEpeC K Pa3IUuHBIM chepam
npoQeCCUOHANBHOM JCSITeIBHOCTH,
OByajeHne YHUBEPCATbHBIMH YU4eOHBIMH
TMO3HABATEJIbHBIMHM JAeCTBUSAMM:

a) 0a30BbI€ JIOTHYECKHE eliCTBUSA:

- CaMOCTOATENHHO (OPMYITHPOBATH H
aKTyaJIM3upOBATh MPOOIIEeMy, pacCMaTpPUBATh
€€ BCECTOPOHHE;

-yCTaHaBJIMBATb CyHIeCTBeHHLIfI MPpU3HAK WU
OCHOBaHUA [JI1 CPAaBHCHUA, KJ'IaCCI/I(bI/IKaHI/II/I
1 0000IICHHUS,

- ONPEAENATh UEIH AEATENbHOCTH, 33/1aBaTh
MapaMeTpbl U KPUTEPUHU UX JOCTHKECHHUS;

=~ BBIABJIATH 3aKOHOMCPHOCTHU U
MIPOTUBOPEYHS B pacCMaTPUBAEMBIX
SIBJICHUAX,

- BHOCUTb KOPPEKTUBHI B I€ATEIBHOCTD,
OILICHUBATH COOTBETCTBUEC PE3YJILTATOB LECJIAM,
OLICHUBATh PUCKHU MOCIEACTBUN
JIeSITENIbHOCTH;

~ pa3BUBATh KPECATUBHOC MBIIIJICHUEC TTPU
peIIeHIN )KU3HEHHBIX IPOOIeM

0) 0a30BbIe HCCIE0BATENbCKHUE IECTBUS:
- BIIQJICTh HABBIKAMH YUEOHO-
HCCJIEI0OBATENIbCKOM U IPOEKTHOU
JIeSITENIbHOCTH, HABBIKAMU Pa3peLeHHsI
npobiem;

- BBIIBJISAT IPUUMHHO-CJIE/ICTBEHHBIE CBA3H
aKTyaJIU3UpOBaTh 3a7a4y, BbIABUTATh
TUIIOTE3Y €€ PELIeHUs, HaXOAUTh apryMEHThI
JUTSI TOKA3aTeIbCTBA CBOUX YTBEPKICHHUIH,
3aJ1aBaTh [MapaMeTPhl U KPUTEPHUH PEIICHUS,
- aHaJU3UPOBATH MOJyUYEHHBIE B XO/I€
peLIeHHs 3aa4i PE3YIbTaThl, KpUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTD,
MPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

~ YMETh NIEPECHOCUTH 3HAHUA B
MO3HABATENILHYIO U TIPAKTHYECKYIO 001acTH
KU3HCACATCIIBHOCTH,

- YMETh UHTETPHUPOBATh 3HAHMSI U3 PA3HBIX
MPeIMETHBIX 00JacTeH;

- BJIAQJIETh CUCTEMOM XUMHUECKHUX
3HAHUMH, KOTOpasi BKIKOYAET:
OCHOBOIOJIATAI0IME TIOHATHUS (XUMUYECKUI
3JIEMEHT, aTOM, DJICKTPOHHAsE 000JI0YKa
aToma, S-, P-, d-3J1eKTpOHHBIE OPOUTATH
aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
JMEKTPOOTPHULIATETILHOCTD, CTENIEHb
OKHUCJICHUS, XUMUYECKasl CBSA3b, MOJIb,
MOJISIpHAS Macca, MOJISIPHEIH 00BeM,
YTIAEPOIHBIH CKeTeT, (yHKINOHAIbHAS
TpyIIa, paguKai, H30MepHsi, H30MEpEI,
TOMOJIOTHYECKHIH PsIII, TOMOJIOTH,
YTICBOIOPOMBI, KHCIOPOI- H
a30Tco/epIKaIlie COeIUHEHHUS,
OMOJIOTUYECKH aKTHBHBIE BEIIECTBA
(YyrneBoJbl, JKUPHI, OCJIKH), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSJIMHEHMUS,
KpUCTaJINYeCcKasi peieTka, TUITbI
XUMHYECKIX PEaKIi (OKACITUTENBEHO-
BOCCTAHOBHTEIIFHBIE, DK30- H
SHIOTEPMHUYECKHE, PEaKI[H HOHHOTO
oOMeHa), pacTBOP, IEKTPOIUTEHI,
HEDJICKTPOIUTHI, FIEKTPOTUTHICCKAS
JTUCCOIIHAITNS, OKUCITUTEIh, BOCCTAHOBUTEITb,
CKOPOCTh XUMUYECKOUN PEAKIINU, XUMUIECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOpHUs
XUMHUUYECKOTO CTPOCHHSI OPraHUIeCKUX
BemecTB A.M. ByTtnepoBa, Teopus
ANEKTPOJIUTUIECKON JUCCOLIUAITNH,
nepuoanueckuii 3akon .M. Menneneesa,
3aKOH COXPaHEHUS MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3BIK XUMUH,
(haKTOJIOTHYECKIE CBEICHUS O CBOICTBAX,
cocTage, MOYYCHUH 1 0e3011acCHOM
HCTIOJIb30BAaHUH BaXKHEUTIIHX
HEOPTaHMYECKUX M OPTaHUYECKHX BEIIECTB B
OBITY U IPAKTUIECKOHN JEITETbHOCTH
YeJI0BEKa;

- YMETh BBIIBIIATH XapaKTepHBIE
MPHU3HAKU U B3aHMOCBS3b U3yYCHHBIX
MOHSTHI, TIPUMEHATH COOTBETCTBYIOIINE
TIOHSTUS MIPH OTIMCAHUH CTPOCHHUS U CBOWCTB
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB U
WX MPEBPAICHAUN; BBISABISTH B3aHMOCBSI3b
XMUMUYECKHUX 3HAHUH C MMOHATHSIMH U
MPeCTaBICHUSIMH JPYTHX
€CTECTBEHHOHAYUYHBIX MIPEIMETOB;

- YMETh HCIIOJH30BaTh HAMMCHOBAHUS
XUMHUUYECKUX COSAUHEHUNA MEXTyHApOAHOTO
CO103a TEOPETUUECKOHN U MPUKIIAAHON XUMUU
W TPUBHUAJLHBIC HA3BAHUS BAKHCHIITUX

lykasbiBaroTcs (popMUpyeMble JUYHOCTHBIE M METa MpeaMeTHble pe3ynbTathl u3 ®TOC CO0 (B mocienHel peakuuu ot
12.08.2022) B otrnaronsHou hopme
2 [luctmmiMHapHble (MPEJAMETHBIE) PE3YIILTATHI YKa3bIBAIOTCSA B COOTBETCTBUHM C UX TOJIHBIM nepeuneM Bo ®I'OC CO0 (B
nocyener pepakuuu ot 12.08.2022 st 6a30B0ro # yriry0JIeHHOTO YpOBHS 00ydYeHHUs
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=~ BBLABUI'aTb HOBBIC UJICU, IIpCJIaraTb
OpUTHMHAJIbHBIC TOAXOAbI U PCHICHMS
CIIOCOOHOCTE UX HCIIOJIL30BaHUS B
MO3HABAaTCILHOU 1 COIMAaIbHOM IMpaKTUKE.

BEIIIECTB (3THIICH, alleTUIICH, TIHIEPHH,
(deHou, hopMabaerul, YKCyCHas KHCIIOTa,
[JIMLWH, YTapHBIHA ra3, yrieKUcIbli ras,
aMMHUaK, raieHasl U3BeCTh, HeralleHas
W3BECTb, MUTHEBAS COJA U IPYTHX),
COCTaBJIATH (POPMYJIBI HEOPTAHUUCCKUX U
OpraHUYECKUX BEIIECTB, yPaBHEHUS
XUMHYECKUX PEaKIiiif, 00BSICHATh HX CMBICT;
MIOATBEPKIATh XapaKTEPHbIE XUMUYECKUE
CBOMCTBA BEILECTB COOTBETCTBYIOIIUMU
9KCIIEPUMEHTAMU U 3aIIUCSIMU YpaBHEHUI
XUMUYECKUX PEAKIIUIL;

- YMETh YCTaHaBIMBATh IPUHAIIIC)KHOCTD
M3YYEHHBIX HEOPTAaHMUECKUX M OPraHUYeCKUX
BEIIECTB K ONpEAeIeHHBIM KIaccaM U
rpynmnam COeJUHEHUN, XapaKTepu30BaTh UX
COCTaB U Ba)KHEHILIME CBOMCTBA; ONPEENTh
BUBI XUMIYECKUX CBs3€H (KOBaJICHTHAS,
HMOHHAsI, METAJUTMIECKAas, BOJOPOIHAS), TUIIBI
KPUCTAIIMYECKUX PELIETOK BELLECTB;
KIIacCH(HUIIIPOBATH XUMUUCCKUE PEAKIIHH;

- c(OpMHUPOBATH MPEACTABICHUS: O
MaTepuaIbHOM €TUHCTBE MUPA,
3aKOHOMEPHOCTSX U MI03HABA€MOCTH SIBJICHUI
MIPUPOJBI; O MECTE U 3HAYEHUU XUMUU B
CHUCTEME €CTECTBEHHBIX HAYK U €€ POJIU B
00eCTICYeHNN YCTOWIHBOTO Pa3BUTHS
YEIIOBEUYESCTBA: B PEIICHUH IIPOOIIeM
9KOJIOTMYECKOM, SHEPreTUUECKON U MUILEBOM
0e30aCHOCTH, B pa3BUTHH MEIUIIHEI,
CO3/ITaHUH HOBBIX MaT€pPUAJIOB, HOBBIX
HMCTOYHUKOB dHEPTHH, B 00ecredeHNH
PaIMOHAIIFHOTO NMPHUPOJIOTIONB30BAHNS, B
(hOpMUPOBAaHUMMHUPOBO33PEHUS U O0IIEH
KyJbTYpHI 4eJIOBEKa, a TAKXKe IKOJIOTHUECKHU
000CHOBaHHOT'O OTHOIIECHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cperie;

- BJAJETh CUCTEMOW XMMUYECKUX 3HAHUH,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIAratoliue
MOHSITHSI (JIOTIOJTHUTENBHO K CUCTEME
MOHSTHI 6a30BOTr0 YPOBHS) - H30TOIIBI,
OCHOBHOE M BO30YXKJICHHOE COCTOSIHHE aToMa,
rHOpUIM3ans aTOMHBIX OpOUTalIeH,
xumugeckas cBsa3b ("O™ u ", kpaTHBIE
CBSI3H), MOJISIPHAS] KOHIICHTPAIIHSI,
CTPYKTYpHasi (opMyIIa, H30MEPHS
(cTpykTypHas, reoMeTprueckas (IUc-TpaHC-
HU30MEpUsl), THITBI XHMUYECKUAX PEAKIIHI
(roMo- U TeTeporeHHbIe, 00paTUMBIC H
HEOOpaTHMEIE), pACTBOPHI (MCTHHHBIE,
JTUCTIEPCHBIC CHCTEMBI), KPUCTAJIOTUIPATHL,
CTETIeHb TMUCCOINAIINH, SIEKTPOJIN3, KPEKHUHT,
PUGOPMHUHT); TEOPUHN U 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PEHUYECKHE
3HAHUS, JISKAIINEe B OCHOBE IIOHIMMAaHU
MPUYUHHOCTU U CUCTEMHOCTH XUMHYECKHUX
SIBIIGHUH, COBPEMEHHBIE NPECTABICHUS O
CTPOEHUH BEILECTBA HA aTOMHOM,
MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM
YPOBHSIX;

- IPEICTaBJICHMS O MEXaHU3Max
XUMUYECKUX PEAKIMM, TEPMOAMHAMUYECKUX
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M KMHETUYECKUX 3aKOHOMEPHOCTSX UX
MPOTEKAHUSA, O XUMHUUECKOM PABHOBECHH,
JTUCTIEPCHBIX CHCTEMaX, (DaKTOIOTHUCCKUEC
CBEJICHUS O CBOMCTBAX, COCTaBE, MOTYYCHUU
1 0€30MaCHOM UCIIOJIb30BAHUH BAKHEUIIINX
HEOPTaHMYCCKUX U OPraHMICCKHUX BEICCTB B
OBITY U MPAKTUYECKOMN JESITEILHOCTH
YeI0BeKa;

- 00IIUX HAYYHBIX MPUHIIANAX XUMUIECCKOTO
MPOU3BOJICTBA (HA [TpUMepe MPOU3BOICTBA
CEPHOI KUCJIOTHI, aMMHaKa, METaHOJIa,
nepepabOTKH HEPTN);

- yMeTh IPOBOJAUTH PACUETHI 1O
XUMHUYECKHM (HOpMyJIaM U ypaBHEHHUSIM
XUMHUYECKUX PEAKIHUH C UCTIOIb30BaHUEM
(¢U3NIeCKUX BEIHMYNH (Macchl, 00beMa razoB,
KOJIMYECTBA BEIIECTBA), XapPaKTEPU3YIOIINX
BEILECTBA C KOJMYESCTBEHHON CTOPOHBI:
pacyeTsl M0 HAXOKIACHUI0 XUMHIECKOM

(b opMyITBI BELIECTBA; PACYETHI MACChI
(00beMa, KoIUYeCcTBa BEIECTBA) IPOIYKTa
PEaKIMU, €M OJTHO U3 UCXOHBIX BEIIECTB
JTAaHO B BHJIC PACTBOPA C OIPEIACICHHON
MacCOBOM J0JIel pacCTBOPEHHOT'O BELIECTBA
WIH TaHO B U30BITKE (MMEET IPUMECH);

- pacdeThl MacCOBOU MM 00BEMHOM TOJIH
BBIXO/Ia TIPOAYKTA PEAKIMU; PACUETHI
TEIUTOBOTO 3 deKTa peakunii, 00bEeMHBIX
OTHOIIIEHU T'a30B;

- yMETh BBIIBISITH XapaKTepPHbIC IPU3HAKU
1 B3aUMOCBS3b U3yUYCHHBIX MOHSITHA,
MPUMEHSTh COOTBETCTBYIOIINE MTOHATHS TIPH
OINUCAHUM CTPOCHUS U CBOHCTB
HEOPraHUUYECKUX U OPraHUUYECKHUX BEIECTB U
UX TPEBPAILCHUIT; BBISBIATH B3aHMOCBS3b
XUMHUYECKUX 3HAHHUU C MOHSITHAMH U
MPE/ICTABICHUSIMU IPYTUX MPEIMETOB JIJIsI
0oJnee 0CO3HAHHOTO MOHUMAHHUS U
OOBSICHEHUS CYIIIHOCTH MaTEePUATLHOTO
€JIMHCTBA MUPA; UCIIOJIb30BaTh CUCTEMHBIC
XUMUYECKHE 3HAHUS 11 OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, HMEIOIHX
€CTECTBEHHOHAYYHYIO [IPUPOLLY;

- yYMETh HCIOJb30BaTh HAMMEHOBAHUS
XHUMHUYECKHX COCTUHCHUN

- MEXIYHapOIHOIO COK3a TEOPETHUCCKON U
MPUKJIAIHOW XUMUHU ¥ TPUBUAIBHBIC
Ha3BaHUI BEIIECTB, OTHOCIINXCS K
H3YYEHHBIM KJIACCAM OPTaHUYECKUX U
HEOPTaHMYECKUX COCAMHEHHUIA; UCTIOIb30BaTh
XHUMHUYECKYIO0 CHMBOJIUKY JUTSI COCTABJICHUS
(hopMyIT HEOPTaHUYECKUX BEIIECTB,
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIICHHBIX U CKEJICTHBIX )
(hopMyIT OPraHUYECKUX BEIIECCTB;

- COCTaBJISTh YPABHCHHS XMMUIECKUX
PeaKIyii ¥ PaCKpPhHIBATH UX CYIIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKI[HI
MOCPEIICTBOM COCTABIICHHS JJIIEKTPOHHOTO
OanaHca 3TUX PEaKIUi; peaKIiii HOHHOTO
00OMeHa ITyTeM COCTABJICHHUS UX TIOJHBIX U
COKpAIIICHHBIX HOHHBIX YPaBHCHHUIA;
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- peakuuii TUAPOJIN3A, peaxui
KOMILTEKCO00pa3oBaHus (Ha mpuMepe
T'UIPOKCOKOMIUIEKCOB IMHKA U ATIOMUHUS);
MOATBEPXKIATh XapaKTepHbIe XUMUYECKHE
CBOMCTBA BELIECTB COOTBETCTBYIOIUMH
HKCHEPUMEHTAMH U 3aIIUCAMHU yPaBHEHUI
XUMUYECKUX PEAKIIUIL;

- yMeTh KJIacCCU(HIUPOBATH
HEOpPraHUYEeCKUE U OPraHHMYECKHUE BEIIeCTBa U
XMMHUYECKHE PeaKIUH, CAMOCTOSATEIBbHO
BBIOMPATh OCHOBAHUS U KPUTEPHH IS
Kaccu(UKaIMy U3y4aeMbIX XUMUYECKUX
00BEKTOB; XapaKTepH30BaTh COCTaB U
BaKHCHIIIME CBOMCTBA BEIICCTB,
MPHUHAAJIEKAIINX K ONPEAEICHHBIM KIaccaM
W TpyNIaM COeINHEHUH (IPOCThIE BEIIECTBA,
OKCH/JIbI, THAPOKCH[BI, COJIU; YTJIEBOJOPOBL,
pocThie 3GUPHI, COUPTHI, PEHOIBI,

AJIbAET U], KETOHBI, KAPOOHOBBIE KHCIIOTHI,
CJIOKHBIE A(PHPBIL, )KUPBL, YIIICBOAbI, aMUHBI,
aMHHOKHCIIOTHI, OSIIKN); IPUMEHSTh 3HaHUS O
COCTaBE U CBOMCTBAaX BEUIECTB UL
9KCIEPUMEHTAIBHON MPOBEPKU TUIIOTE3
OTHOCHUTEJIEHO 3aKOHOMEPHOCTEH MpOTeKaHUs
XUMHYECKHX PEaKIUil U TPOTHO3UPOBAHUS
BO3MOYKHOCTEH UX OCYILECTBIEHHUS;

- YMETb MOJTBEpPXk/aTh Ha KOHKPETHBIX
IpHUMeEpPax XapakTep 3aBUCHMOCTH
PEaKLMOHHOM CIIOCOOHOCTH OPraHUYECKUX
COEIMHEHUH OT KPaTHOCTH U TUIA
koBasieHTHOI! cBs3u ("JI" u ""), B3auMHOTO
BIIMSTHUSL aTOMOB U TPYIIII aTOMOB B
MOJIEKyJIaxX; a TaKXKe OT 0COOEHHOCTEH
peanu3alyy Pa3IuuyHbIX MEXaHU3MOB
MPOTEKaHUS peaKLuil;

- YMETbh XapaKTepH30BaTh IEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM H
BO30YKJICHHOM COCTOSIHUN) U HOHOB
XUMHUYECKHX 3JIEMEHTOB | - 4 mepuo1oB
Ilepunoauueckoii cucrems! .. Menaeneesa
1 UX BaJICHTHBIE BO3MOXXHOCTH, MCIIOJIB3YS
noustus "'s”, "p", "d-anexTponHbe”
opOuTaNH, SHEPTeTHIECKNE YPOBHH;
0OBSACHSITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUECKUX 3JIEMEHTOB U
00pazyeMbIX UIMH COCJMHEHHH 110 IIeprHoaaM
U Tpynnam

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEZICTBA
MOKCKa, aHaJIn3a U
UHTEPIIPETAIUN
uH(popManuu, 1
uH(pOpPMaIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHHMSI 3a/1a4
npodecCuOHATbHON
JeSITeIbHOCTH

B 006J1acTH HeHHOCTH HAYYHOTO MO3HAHUS:
- chopMHPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOILIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
0011IeCTBEHHOW IPAaKTHKH, OCHOBAaHHOT'O Ha
JIMajiore KyJibTyp,CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJIUKYJIBTYPHOM
MUDE;

COBEpILEHCTBOBAHUE SA3BIKOBOI U
YUTATEIBCKOHN KyJIbTYpHI KaK CpPeICcTBa
B3aMMO/JICHCTBHS MEXKIY JIFOJbMH U TIO3HAHUS
MHpa;

- OCO3HAaHUE LIEHHOCTH HayYyHOU
JeSITeIbHOCTH, TOTOBHOCTHOCYIIIECTBIIATh
MPOEKTHYIO U UCCIIEAOBATENbCKYIO

- YMETb IUTAHHUPOBATH U BHITIOTHATH
XMMHWYECKHH SKCTIEPUMEHT (IIPEeBpaIeHHs
OpPTaHMYECKHX BEIIECTB IPH HarPEBaHHH,
MOJIy9YCHHE 3THUIICHA U U3yUEHHE €r0 CBOICTB,
Ka4eCTBEHHBIE PEaKINH Ha aJbJIeTUIbI,
Kpaxmall, YKCyCHYIO0 KHCIIOTY;

- IeHaTypauus OeJKoB IpH HarpeBaHUM,
I[BETHBIE PEAKIINH OEJIKOB;

- TMPOBOJIUTH PEAKIIMH MOHHOTO OOMEHa,
OTIpEeNIeNATh CPEAY BOAHBIX PACTBOPOB,
KadeCTBEHHBIE PEaKINH Ha CylIb(aT-,
KapOOHAT- U XJIOPH]I- AaHHOHBI, Ha KATHOH
aMMOHUS; peIllaTh SKCIEPUMEHTAIbHbIE
3a1a4u 1Mo Temam "MeTtamasl" u
"HemeTamiel") B COOTBETCTBHH C NpaBHIaAMU
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JEATEIIBHOCTh HHANBUAYAIbHO U B TPYIIIIE;
- OBjajgeHne yHUBePCAJbHBIMH
y4eOHBIMH NMO3HABATEJILHBIMH
JeHCTBUSIMM:

B) padora ¢ nunopmanueii:

- BJaJIeTh HABBIKAMH MOJYYCHHUS
uH(pOpMALUK N3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENLHO OCYIECTBIISATH ITOUCK,
aHaJIM3, CUCTEMATU3aIMI0 U HHTEPIIPETALIUIO
nH(OpMaLUK Pa3TMYHBIX BUIOB U (OpPM
NPE/ICTaBJICHMUS;

- CO37aBaTh TEKCTHI B Pa3IMUHBIX (OpPMaTaX C
y4eTOM Ha3Ha4eHHs HH()OpMALUH U [EIEeBON
ayIUTOpPUH, BEIOUPAst ONITUMATIBHYIO (OPMY
MPECTABICHUS U BU3YalU3aluH;

=~ OLICHMBATb NOCTOBEPHOCTD, JICTUTUMHOCTDH
uH(opMaLuK, ee COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-3TUYECKHM HOpMaM;

- HCTIONB30BATh CPEACTBANH(POPMAIIMOHHBIX
KOMMYHHUKAIMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX U
OPTaHM3AIMOHHBIX 33]]a4 ¢ COOIIOICHUEM
6e301macHOCTH, THTHEHBI,
pecypcocOepekeHus, MPABOBBIX U ITHICCKUX
HOPM, HOPM HH(OPMALIMOHHOH
0e30IacHOCTH;

- BJIQ/ICTh HABBIKAMHU PacIIO3HABAHUS U
3aMMTH HHGOPMAIUU, HHPOPMaINOHHOH
6€301macHOCTH JIMYHOCTH.

TEXHUKHU 0€30MaCHOCTH TIPpH 0OpaIIeHnH C
BEIIECTBAMH U J1a00PaTOPHBIM
000pyIOBaHUEM;

- TIPEICTaBIATH PE3YJILTATHl XUMHIECKOTO
9KCTIEPUMEHTA B ()OpPME 3aMUCH YPaBHEHUH
COOTBETCTBYIOIINX PEAKIHi U
(hopMyITHPOBaTH BHIBOJBI HA OCHOBE ITHX
PE3YNBTATOB;

- YMETb aHAIN3UPOBATh XUMUYECKYIO
nHpopManuio, NOIy4aeMyro U3 pa3HbIX
UCTOYHUKOB (CPEICTB MacCCOBOM
nndopmanum, cetb IHTEpHET 1 Ipyrue);

- BIaJETh OCHOBHBIMH METOZAMH HAyYHOTO
MO3HAHMS BEUIECTB ¥ XUMUIECKUX SIBICHUH
(mabmroieHre, M3MEpPEHHE, SKCIIEPUMEHT,
MOJICTIMPOBAHUE);

= YMETH NPOBOJUTH PACUYCTHI 110 XUMHWYCCKUM
(dbopMyaM U ypaBHECHHUSIM XUMUAYCCKUX
PEaKLuii ¢ UCTIOJIb30BaHNEM (PH3HYECKUX
BEJINYMH, XapaKTePH3YIOIIMX BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaIbHBIE YCIIOBHS) Ia30B, KOJIMYECTBA
BEILIECTBA,;

= HCIIOJIb30BAaTh CUCTCMHBIC XUMHNYCCKHUEC
3HAHUA JUI IPUHATHSL PELICHUN B
KOHKPETHBIX )KU3HCHHBIX CUTYyallusiX,
CBA3aHHBIX C BCIICCTBAMUHU UX
MMPUMECHCHUEM;

- YMETb CaMOCTOSITEIbHO TUIAHUPOBATh U
MPOBOANTD XUMHUYECKHI

HKCTIEPUMEHT (IIOTyYCHNE U U3yUEHHE
CBONCTB HEOPTaHMYECKUX U OPTraHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIIUH
YIJIEBOJIOPO/IOB PA3JIMYHBIX KJIACCOB U
KHCJIOPOZCOIEPIKAIINX OPTaHUIECKUX
BEILIECTB, PEIICHNE IKCIIEPUMEHTAIILHBIX
3aj1a4 M0 Paclo3HaBaHHUIO HEOPTaHUYECKUX U
OpPraHMYECKHX BEIIECTB) C COOII0OICHHEM
MpaBUJI OE30IIACHOTO OOpAaIeHs ¢
BEIECTBAMH U J1a00PAaTOPHBIM
obopynoBanueM, GopMyInpoBaTh LN
MPEIOCTaBIISATh B Pa3In4HON Gopme
Pe3yJIbTaThl SKCIIEPUMEHTA, AaHATU3UPOBATH U
OIICHUBATH UX JOCTOBCPHOCTD,

- YMETb OCYLIECTBIISITH IeJICHANPaBICHHBIN
MTONCK XUMUYECKON HHpOpMAU B
Pa3IMYHBIX NCTOUYHUKAX (HaydHAs M y4eOHO-
Hay4Hasl JJUTeparypa, CpeICTBa MacCOBOM
nndopmanum, cetb IHTEpHET U IpyTHE),
KPUTHUYECKH aHAIN3UPOBATH XUMHUYECKYIO
nadopmanuio, nepepadaTbIBaTh €€ U
UCIIONIb30BaTh B COOTBETCTBHU C
MOCTaBIIEHHOW yueOHOM 3a/1aueii;

- BIAJETh CUCTEMOH 3HaHHH O METOJax
Hay4HOTO [1I03HAHUS SIBJICHUI IPUPOIBI,
HCIIOJIB3YEMBIX B €CTCCTBECHHBIX HAYKaX U
YMEHUSIMHU NIPUMEHATH 9TH 3HaHUS MIPH
9KCIIEPUMEHTAILHOM HCCIIEJOBAHUH BEIIECTB
U JUIsl OOBSICHEHHS] XUMHYECKUX SIBIICHUH,
HMEIOIINX MECTO B IIPHUPO/IE MPAKTUUECKOM
JIESITEJIbHOCTH YeJIOBEKA U B TIOBCEHEBHOM
KU3HY,
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OK 04. DpdexTrBHO
B3aUMO/ICHCTBOBATh U
paboTarh B KOJUIEKTHBE
Y KOMaHJIe;

- TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHHIO
HCaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH 1
CaMOOIIPEICIICHNUIO;

-OBJIa/ICHIE HaBBIKAMH y4eOHO-
HCCIIEI0BATEIbCKOM, IPOEKTHON U
COIIMANBHON IESTEIbHOCTH;

OgiiaieHne YHHBEPCAIBHBIMH
KOMMYHHMKATHBHBIMUACHCTBUAMM:

0) coBMecTHasI 1eITeJbHOCTh:

TMMOHUMATh U UCTIOJIL30BATh MPEUMYIICCTBA
KOMaHHO! U WHAWBUIYaJIbHONW PabOTHI;

- IPUHUMATB IIeJIH COBMECTHOH
JeATeIIbHOCTH,0pPTaHU30BbIBATh U
KOOPJMHUPOBATH IECHCTBHS 110 €€
JOCTHKEHHIO: COCTABIIATH IJIaH JICHCTBHH,
pachpesnensiTh poiu ¢ yIeTOM MHEHUH
YYaCTHHKOB 00CYXaTh PE3yabTaThI
COBMECTHOI paboThI;

- KOOPAMHUPOBATh U BBIIOIHSATE PabOTy B
YCIOBHSAX pEalbHOr0, BUPTYAIBHOTO U
KOMOUHHPOBaHHOTOB3aNMOICHCTBHS,

- OCYHICCTBJIATH MMO3UTUBHOC CTPATCTUYCCKOEC
TMOBEACHUEC B PA3JINYHBIX CUTYallUAX,
MPOSIBISITE TBOPUYECTBO U BOOOpaKEHHE, OBITH
WHHIMATHBHBIM

OsgJjageHne yHuBepcaJbHbIMH
peryisiTHBHBIMH AeHCTBUAMU: T)
NPUHATHE ce0s M APYTUX JIoAei:

- IPUHUMATh MOTHBBI U apTYMEHTBI IpYTUX
JIOJIEH pyU aHANN3€e Pe3yIbTaTOB
JIeSITETIbHOCTH;

- IPU3HABAThL CBOE MPABO U MPABO APYIUX
JIo/iel Ha OMIUOKK; Pa3BUBATH CIIOCOOHOCTH
TMMOHUMATH MUP C TO3UIHHU JAPYTOro 4€J0BECKaA.

- YMETb IUIAHUPOBATh U BBIOIHATH
XUMHUUYECKHH 9KCIEPUMEHT (TIpeBpalleHus
OpPraHUYeCKUX BEILIECTB IIPHU HarpeBaHUH,
MOJIy4EeHHE 3TUIIEHA U U3yUeHHE €ro CBOICTB,
KaueCTBEHHbIEC PEAKIMU Ha ajlbJICTU/IbI,
Kpaxmal, YKCYCHYIO KHCIIOTY;
- JIeHaTypanus OEIKOB IpH
HarpeBaHNH, [[BETHBIC PEAKIINH OEIIKOB,;
MPOBOAUTD PEaKIMX HOHHOTO OOMEHa,
OTIPEZICTATH CPENY BOAHBIX PACTBOPOB,
Ka4eCTBEHHbIC PEaKINU Ha CyJIbdar-,
KapOOHAT- U XJIOPH]I- AaHHOHBI, Ha KAaTHOH
aMMOHHS; pelIaTh SKCIePUMEHTAIbHbIE
3agauuno TeMam "Metamisl" U
"HemeTasmiel") B COOTBETCTBUY C TIpaBUIIaMHU
TEXHUKH 0€30MaCHOCTH IIPU 00pAaICHUH C
BEILIECTBAMH U J1a00PaTOPHBIM
obopynoBaHueM;
- TIPEACTABISTE PE3yIbTATHI
XMMHYECKOTO SKCIIEPUMEHTa B (hOpME 3aIHCH
YpaBHEHHH COOTBETCTBYIOIINX PEaKINil 1
(hopMyIHPOBATH BEIBOJBI HA OCHOBE 3THX
PE3yNBTaTOB;
- YMETh CaMOCTOSITEIbHO
TUIAHUPOBATh ¥ MPOBOINTH XUMHYECKUH
9KCIEPUMEHT (MIOJTyYeHHE U U3yUEHHUE
CBOWCTB HEOPTaHMYECKUX U OPraHHYECKUX
BEIIIECTB, KAUECTBEHHBIE PEaKIIH
YTIEBOIAOPOAOB Pa3IMUHBIX KJIACCOB U
KHCJIOPOACOICPIKAIINX OPTaHNIECKUX
BEILIECTB, PELICHUE IKCIIEPUMEHTAIIBHBIX
3aj1a4 M0 PacIiO3HaBAaHHUIO HEOPTAHUIECKUX U
OPTaHUYECKUX BEILIECTB) C COOIOAEHIEM
MpaBUJI OE30IIACHOTO OOpaIIeHs ¢
BEIECTBAMH U J1a00PaTOPHBIM
obopynoBanueM, GopMyIupoBaTh LETU
UCCIIeIOBAHMUA,
NPE/IOCTaBIISITh B Pa3InuHON Gopme
pe3yIbTaThl HKCIIEPUMEHTA, aHATU3UPOBATh U
OIIGHUBATh UX JOCTOBEPHOCTE;

OK 07. CopnelicTBOBaThH
COXpaHEHHIO
OKpY’Karollle cpefspl,
pecypcocOepekeHuIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTuBHO
JIEHCTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUsX;

B 00J1acTH 3K0/10rM4eCKOro BOCHUTAHUSA:

- c(OPMHPOBAHHOCTH YKOJIIOTHICCKOM
KYJIBTYPHI, IOHAMaHUE BIMSHUS COLHAIBHO-
SKOHOMHYECKUX MPOIIECCOB HA COCTOSTHHE
HIPUPOAHON U COLUAIIBHOM CPEAbl, OCO3HAHNE
r100aTbHOTO XapaKTepa 3KOIOTHIECKUX
mpooeM;

- IJIAaHUPOBAHUE U OCYLIECTBIICHUE AEHCTBUM
B OKpY’Kalolllel cpesie Ha OCHOBE 3HAHUS
Hened yCTOHUMBOro pa3sBUTHS 4EIOBEUECTBA,;
AKTUBHOE HENPUATUE NEUCTBUMN, MPUHOCSIIUX
BpeJ OKpYKaroulei cpeze;

- yMEHHE MPOTHO3MPOBATH HEOIArONpPHUATHEIE
HKOJIOTHUECKHUE MTOCIIEICTBUS
MpeANpPUHIMAEMBbIX IEUCTBUH,
MPEIOTBPAIIATh UX;

- paciHIMpeHHe ONbITa ACSITEIbHOCTH
9KOJIOTUYECKOM HAIPaBIEHHOCTH HA OCHOBE
3HaHUH 10 (u3mKe.

- copMupOBaTh MIPEACTABICHUS: O
XUMHUYECKON COCTaBISIOUIEH
€CTECTBEHHOHAaYYHOH KapTUHBI MUpPa, POJIU
XUMUH B [IO3HAHUU SIBJICHUH IPUPOABL, B
(hOpMHUPOBAHUH MBIIUICHUS H KYJIBTYPHI
JNYHOCTH, e (PyHKIIMOHAIEHON
TPaMOTHOCTH, HEOOXOTUMOH JUIS PEeIICHUS
MPAaKTUYECKHX 33]1a9 ¥ SKOJIOTHIECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY
3/I0pOBBIO M IPUPOIHOH cpere;

- yMeTb COOJIIOAaTh MPaBHJIa 9KOJIOTHIECKH
11e7IeCO00Pa3HOro MOBEICHHS B OBITY U
TPYAOBOH JEATENBHOCTHU B LIETSIX COXPAaHEHUS
CBOETO 3[J0POBbs U OKPYXKAIOLIEH IPUPOTHOI
CpeIBl; yIUTHIBATH OTTACHOCTH BO3ICHCTBUS
Ha JKUBBIE OPTAaHM3MBI OIIPEIeICHHBIX
BEIIIECTB, TOHUMAs CMBICIT IIOKa3aTes
MpeesIbHON JOMyCTUMOW KOHIICHTPAIINH;

- yMeTb NPOTHO3UPOBATh, AHAIN3UPOBATH U
OLIGHUBATh C MO3UIUI HKOJIIOTUUECKOH
0e301acHOCTH 1OCIeICTBUS OBITOBOH U
IIPOU3BOJICTBEHHON JEATENbHOCTHU UEJIOBEKa,
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CBSI3aHHOM C MepepabOTKO BEUIECTB;

- HUCIIOJIb30BATh MOJIYYCHHBIE 3HAHUS [T
MPUHSITHS TPaMOTHBIX PElIeHUN mpoodiieM B
CUTYalIUAX, CBSI3aHHBIX C XUMUEH;

- YMETBh OCO3HABAThH OMACHOCTH BO3ACUCTBH
Ha JKUBBIE OPTaHU3MEBI OTIPEICIICHHBIX
BEIIIECTB, IIOHUMAs CMBICIT IIOKa3aTels
npeneabHON AOMyCTUMON KOHIIGHTPAIUH, U
MOSICHATH HA TIPUMEPaX CIOCOOBI
YMEHBIICHUS U IPEOTBPALLICHHS] UX
BpPEIHOTO BO3CHCTBUSI HA OpraHU3M
4eJI0BEKa.

1.2.3. Pe3yabTaThl 0CBOEHUI Y4eOHOM AU CHUILIMHBI

- JIn4HOCTHBIE Pe3yJIbTATHI:

e (Oco3HaHne 00YUYAIONUMUCS POCCHICKOM IPaXKTAHCKOW UIACHTHYHOCTH;

e ['OTOBHOCTBH K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEICHUS;

e Hanuuue MoTHBaIMK K O0OYYEHHIO U INYHOCTHOMY Pa3BUTHIO;

e [lenenanpaBiieHHOE pa3BUTHE BHYTPEHHEH IO3UMLHM JIMYHOCTHM HAa OCHOBE JYXOBHO —
HPaBCTBEHHBIX IIeHHOCTEH HaponoB Poccuiickoir dDenepauun, HCTOPUYECKUX H
HallMOHAJIBHO — KYJIBTYPHBIX TPaJuLMi, GOPMUPOBAHUE CUCTEMbI 3HAUUMBIX LIEHHOCTHO —
CMBICJIOBBIX ~ YCTAHOBOK, AaHTHUKOPPYILMOHHOIO  MHMPOBO33PEHMS, IPABOCO3HAHWI,
9KOJIOTUYECKOH KYIbTYphl, CHOCOOHOCTH CTaBUTh LI€JIH U CTPOUTH JKU3HEHHbIE MJIaHbI

- MeTtanpeaMeTHbIe Pe3y/IbTATHI:

e OcBoeHHbIE 00YYaOIUMHUCIMEKIIPEAMETHBIE IOHATUS U YHUBEPCAJIbHbIE ydeOHbIE AEHCTBUS
(perynsTUBHBIE, T03HABATEIbHBIE, KOMMYHHKATHBHBIE)

e CnocoOHOCTb UX MCIIOJIb30BaHMs B IMO3HABATEIbHON U COIMAIBHOMN MPaKTHKE, TOTOBHOCTb K
CaMOCTOSITEIbHOMY  IUIAHMPOBAHUIO U OCYIIECTBICHHUIO  Y4e€OHOH  JIeATENIbHOCTH,
OpraHu3alii  y4eOHOro  COTpyJIHHYECTBA C  MEJAarOrMYECKUMH  paOOTHUKAMH U
CBEPCTHHUKAaMM, K Y4aCTHIO B IOCTPOCHUH UHIUBUAYAIbHON 00pa30BaTeNbHON TPaeKTOPUU

e OBiajcHNE HaBbIKAMU Y4EOHO — HCCIIEJ0BATEIIbCKOM IEATEbHOCTH

- IIpeaMeTHbIE pe3y/IbTaThI:

[TpeameTrHble pe3ynbTaThl OCBOEHUS MPOrPaMMBbl CPEIHEro 001Iero oOpa3oBaHus M0 XMMHUU Ha 6a30BOM
YPOBHE OPHUEHTUPOBAHBI HA 00ECTICUCHHE MPEUMYIIIECTBEHHO 0011e00pa30BaTeIbHON U 00IIEKYIbTYPHON
HOAroTOBKM oOywaromuxcs. OHM BKIIOYAOT crneurpuyeckue Aias y4eOHOro mnpenMera «XHUMHS»
Hay4YHbIE  3HAHWS, YMEHHSI ©  CIOCOOBI  JEHCTBHH IO  OCBOCHHIO,  HMHTEPIPETAINH
U T[peoOpa3oBaHMIO  3HAHWM, BHABl  JAEATENBHOCTH IO  [OJYYEHHIO  HOBOIO  3HAHMA
U TPUMCHCHHUIO 3HAHWHA B PA3UYHBIX YYCOHBIX W pPEaTbHBIX JKHU3HECHHBIX CHUTYAIHSIX, CBS3aHHBIX C
XuMHe. B mporpaMMe Mo XUMHH TpeaMETHBIE Pe3ylbTaThl MPEACTaBIICHBI, coriacHo®enepaibHOI
pabouell mporpaMMbl MO y4eOHOMY MpeaMeTy «XuMus» (0a30BbIH YpOBEHB), 0a30BBIMU MPOTPAMMaMH
10-11 knacca u3yueHus.

K koH1y 00yuenus no kypcy 10 kiiacca npeMeTHbIE pe3yabTaThl OCBOEHUS Kypca «Opranuyeckas
XUMUS» OTPAKAIOT:

e Cc(hOPMHUPOBAHHOCTb IPEJICTABIEHUN O XHWMHYECKOM COCTABISIONIEH €CTeCTBEHHO-HAyYHOU
KapTUHBI MUpPA, POJU XHMHH B IO3HAHWW SIBIICHUH TPUPOJIBI, B (GOPMHUPOBAHUHU MBIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHONW T'PaMOTHOCTH, HEOOXOAMMOHN [UIsl pelieHus
NPaKTUYECKUX 3a7ad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM Cpelie;
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BJIQJICHUE CHUCTEMOW XHMMHYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIIOJIAralolIMe MOHSATHUS
(XMMUYECKUI DJIEMEHT, aTOM, OJJCKTPOHHAs O00O0J0YKa aToma, MOJEKYyJa, BaJeHTHOCTD,
JIEKTPOOTPUIIATENILHOCTh, XHMHUYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJb, MOJSIpHas Macca, MOJSPHBIA  00BEM,  YIJIEpOOHBIA  CKeJeT,
GbyHKIIMOHAIbHAS TPYINa, pajuKall, HW30MEpHs, M30MEphbl, TOMOJIOIMUYECKUN psl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOI U a30TCOAEpXKAIUE COEAMHEHUS, MOHOMEp, IIOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COSIMHEHUS );

TEOPUU U 3aKOHBI (TEOpUs CTPOCHHS oprannyeckux emecTB A.M. byTiepoBa, 3akoH coxpaHeHUs
MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XHUMHH,

MHUPOBO33PECHUYCCKUE 3HAHUS, JISKAIIUE B OCHOBE TMOHUMAHUS MPUYMHHOCTH H CHCTEMHOCTH
XUMHUYECKHUX SIBJICHUH, (DaKTOJIOTHMUECKHE CBEJCHHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCIOJF30BAaHUN BAKHEHIIMX OPraHUYECKHX BEHIECTB B OBITY U MPAKTUYECKOU
JESITEIbHOCTH YEIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHU BBISBISTH XapaKTEpHbIC MPHU3HAKW TMOHSATHH, yCTaHABIMBATh HX
B3aMMOCBSI3b, MCIIOJIL30BAaTh COOTBETCTBYIONINE IMOHSTHS IPH OMKMCAHWU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUI;

c(OpMUPOBAHHOCTh YMEHUU HCIIOJNB30BAaTh XUMHUYECKYIO CHMBOJHUKY JJISi COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) (OpMYJT OPraHUYECKHX BEUIECTB U
YpaBHEHUU XMMHUYECKUX PEAKIUi, U3rOTaBIMBATh MOJAEIU MOJEKYJ OPraHUYECKUX BEIECTB IS
WITIOCTPAIAN 170'¢ XUMHYECKOTO
U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHMM YCTaHABIMBATh NPUHAJIKHOCTh M3YyYEHHBIX OpPraHHUYECKHUX
BEIIECTB IO MX COCTaBy M CTPOCHHUIO K OIpeneiaCHHOMY KIacCy/Tpylie COeIuHEHUI
(yrnmeBomopozbl, KHCIOpPOA M  a30TCOJEp)Kalle  COEOUHEHHS, BBICOKOMOJIEKYIISIPHBIE
COEMHEHUs), JaBaThb MM Ha3BaHud Mo cucteMatuueckoil HomeHknatype (IUPAC), a Ttakxke
MIPUBOJIUTh TPUBHAIBHBIC HAa3BaHUS OTACIBHBIX OPraHWYCCKUX BEIIECTB (ITHIICH, MPOTIHIICH,
aleTUIICH, STWICHIVIUKOIb, TIUIEpHUH, (eHon, ¢opManbIerui, aneTaibAerHa, MypaBbUHAs
KHCITIOTA, YKCYCHAsi KHCJIOTa, OJIEMHOBAs KHCIOTa, CTEApUHOBAas KHUCJIOTA, TIII0K03a, (pPYyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TJIUIUH);

c(hOPMUPOBAHHOCTh YMEHHUS ONIPEJIEISITh BUIBI XUMUYECKOUW CBSI3U B OPTaHUIECKUX COCTMHECHUSIX
(omuHapHBIE U KpaTHbBIE);

c(OpPMHUPOBAHHOCTh YMEHUS TMPUMEHSThH TOJOKEHUS TEOPHH CTPOCHHS OPraHUYECKUX BEIICCTB
A.M. bytnepoBa ansi oOBbsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS;
3aKOH COXPaHCHHS MaCChI BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTpPOCHHUE, (pU3MUECKHEe W XHUMHUYCCKUE
CBOMCTBAa TUITUYHBIX MPECTaBUTENEH Pa3IMYHbBIX KIACCOB OPraHUYEeCKUX BelecTB (METaH, 3TaH,
STUJICH, TPOINWJIEH, aleTujieH, OyramueH-1,3, metunOyraauen-1,3, OEH30i, METaHOJ, STaHOI,
STUJICHTIIMKOJb, TTUIEPUH, (DEHOJI, alleTalbIeTHI, MypaBbHHASI U YKCYCHAsh KUCJIOTHI, TITFOK03a,
Kpaxmal, [eJITI0I03a, AMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIY
HUMHU yYpaBHEHUSMHU COOTBETCTBYIOIIUX XMUMHUYECKHUX PEAKIHH C MCIOIh30BAHHEM CTPYKTYPHBIX
dopmyu;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BATh WCTOYHHKH YIJIEBOJOPOJHOTO CHIPhs (He(TH,
MPHUPOJHBIN Ta3, yroiib), CIOCOOBl MX MepepadOTKH U MPAKTUUYECKOEe MPUMEHEHHE MPOIYKTOB
nepepadoTKu;

c(OpPMHUPOBAHHOCTh YMEHHUH IMPOBOJIUTH BBIYHCICHHUS M0 XUMHUYCCKUM YpPaBHCHHSM (Macchl,
00BEMa, KOTMYECTBA UCXOIHOTO BEIIECTBA MM MPOAYKTa PEAKIINH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIISCTB WM MTPOYKTOB PEAKITUH ),

c(hOpMUPOBAHHOCTh YMEHUW BIAJACTh CHCTEMOM 3HAHWUH OO0 OCHOBHBIX METOJIaX HAYyYHOTO
MO3HAHMS, WCIONB3YEeMbIX B XHMUU TPU M3YUYEHUU BEIISCTB M XUMHUYCCKUX SIBICHUI
(HabmroieHne, W3MEpEHHe, DSKCIEePUMEHT, MOJCIMPOBAHUE), HCIOJIB30BaTh CHCTEMHBIC
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XUMHUYECKHUE 3HAHUS JJISl IPUHSATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CHTYAIIHIX, CBI3aHHBIX
C BEIIECTBAMHU U X MIPUMEHEHUEM;

c(OpMHUPOBAHHOCTh yMEHUH COOJIO/IaTh MpaBWJIa IIOJIb30BAHMUS XUMHUYECKOM MOCYIOoM U
1abopaTOpHBIM 000pYIOBaHUEM, A TaKXKE MpaBUia OOpaIeHHs ¢ BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIOJIHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh ~YMEHHM IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH  OKCHEPUMEHT
(mpeBpalIeHusl OPraHMYECKUX BEUIECTB IPU HArpeBaHUU, MOJyYCHHE ATHIICHA U M3yYCHHE €ro
CBOICTB, KaUeCTBEHHBIE pPEaKLIUK OpPraHMYECKHX BEUIECTB, IEHATypals OeIKOB IIPU HarpeBaHHH,
[[BETHBIC PEAKIIMH OEITKOB) B COOTBETCTBUU C MIPABHIIAMH TEXHUKH 0€30MaCHOCTH NIPU 0OpAIICHUN
C BewlecTBaMM M J1a00OpaTOPHBIM OOOpPYIOBAaHUEM, MPEICTABIATH PE3YJNbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX pEaKUUd W (OpMYIHpPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh ~YMEHMH KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHdopmanuu, UHTEpHET U 1pyrux);
c(hOpMUPOBAHHOCTh YMEHHI COOJIOZATh MPaBUiIa SKOJIOTHUYECKH 1EJIECO00Pa3HOTO MOBEACHHUS B
OBITYy W TPYIOBOW [EATEIBHOCTH B LEJISAX COXPAHEHHS CBOETO 3[0POBBbS M OKpYXKarolleu
NPUPOIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPTaHU3MBI ONPEACIEHHBIX
OpraHMYECKUX BelIecTB, MOHUMAas cMmbicha nokazatens [IJIK, moscHAT, Ha mpumepax CcrnocoObl
YMEHBIICHHUS U MPEIOTBPAILICHHS UX BPEIHOTO BO3JCHCTBUS HA OPTaHNU3M YeJIOBEKa;

JUTsL 00YYaIOIIMXCS C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI: YMEHUE TIPUMEHSTh 3HaHUS 00
OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUUECKUX SBJICHMUIA;

JUISL CIIENBIX W CHa0OBUASAIIMX OOydYarolUXCs: yYMEHHE HCIOJb30BaTh PElbe(PHO TOUCUHYIO
cuctemy obo3nauenwii JI. bpaiinst s 3anucu XuMU4IecKuXx (GOpMyIL.

K xonmy oOydyenus mo mporpamme 11 kiacce mpeaMeTHbIE pe3ysbTaTbl OCBOEHHUs Kypca «OO6mias u
HEOpPraHUYECKas XUMHUS» OTPaXKaIoT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpPa, POJIM XUMHUU B MO3HAHWM SIBIIEHUU MPUPOJBI, B (DOPMUPOBAHUHU MBINIJIEHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIBHOW TIPAaMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
NPAaKTUYECKUX 3a7lad M HKOJOIMYECKM OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3/I0pOBBIO U
MPUPOJHON CpeliE;

BJIQJICHUE CHUCTEMOW XHMMHYECKUX 3HAaHUH, KOTOpas BKIIIOYAET: OCHOBOIIOJIAraroIIMe IMOHSATUS
(XMIMHUYECKHIl 3JIEMEHT, aTOM, H30TOI, S-, P-, 0- 2JIeKTPOHHbBIC OpOUTAIM ATOMOB, UOH, MOJICKYJIa,
MOJIb, MOJISIPDHBIM O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTENEHb OKHCICHHUS,
XUMHUYECKasl CBsA3b (KOBaJEHTHAas, MOHHAs, MeTajsIndyecKas, BOJOPOJHAs), KpHCTaJUIMYecKas
pemérka, THUObl  XUMHUYECKHMX  pEaKIMil, pacTBOpP,  DJIEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] JTUCCOLIMALINS, OKHUCINUTENb, BOCCTAHOBUTEIb, CKOPOCTb XUMHYECKON
peaKIMU, XUMHUECKOE PaBHOBECHE);

TEOPUM W 3aKOHBI (TEOPHsl 3JIEKTPOJUTUYECKOM JUCCOLMAIMU, TEePUOAMYECKUIl 3aKOH
.. MenneneeBa, 3aKOH COXPaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHMS W NPEBPALLCHUS
SHEPTUM MPU XUMUYECKHX PEAKIMSAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3BIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHMS, JIeXkKalllhe B OCHOBE MOHMMAHUS NPUYUHHOCTH U CHUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (DAKTOJOTHUECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHHH U
0€30MacHOM HCIIOJIb30BAHUM BaKHEMIIMX HEOPraHMYECKHUX BELIECTB B OBITY M MPaKTHUYECKOU
JESATEIILHOCTH YEJIOBEKA,

c(OpPMHUPOBAHHOCTh YMEHHI BBISIBISITH XapaKTEpHBIE MPHU3HAKU TMOHSATHH, yCTaHABIMBATh HX
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLUME TMOHATHUS TPU OMNHMCAHUUM HEOPTraHMYECKHUX
BEILECTB U UX MPEBPAILCHUI;

c(OPMHPOBAHHOCTh YMEHUN HCIOIB30BaTh XUMHUYECKYI0O CUMBOJIUKY JJIsi COCTaBJIEeHUs (popmyl
BCIIECTB M ypaBHEHUN XWMHUYECKHMX peakiuii, cucrtematnyeckyro HomeHkiatypy (IUPAC) u
TPUBHUAJIbHBIE HA3BAHMS OTIEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIM Ta3, YIJIEKUCIBIA ras,
aMMUak, raiéHasi U3BeCTh, Heral€Has U3BecTb, MUThEBAs COJa, MUPUT U JPYTHUE);

13



l'ocyaapcTBeHHOe 610keTHOe NpodeccuoHa/IbHOE 06pa3oBaTe/IbHOe yYpeKAeHue
PocToBCcKOM 06/1acTH «/IOHCKOM TEXHUKYM KYyJIMHAPHOT0 UCKYCCTBA M OU3Heca»

C(OPMHPOBAHHOCTE YMEHHM ONpeNeNaTh BAJIEHTHOCTb U CTENEHb OKHUCICHHS XMMHUYECKHX
AJIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XMMUYECKOW CBS3M (KOBAJIEHTHAs, MOHHA,
METaJUInYecKas, BOJOPOJHAs) B COCIAMHEHMSIX, THUIl KPUCTANIMYECKOM pEIETKH KOHKPETHOTO
BellecTBa (aToMHasi, MOJIEKYJISIpHAs, HMOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUH;

c(OPMHPOBAHHOCTh YMEHUH YyCTAHABJIMBATh NMPHHAIJIEKHOCTh HEOPIaHWYECKUX BEIIECTB MO MX
COCTaBy K ONpEIEeNEHHOMY KJaccy/Tpylmne COeAMHEHUH (IPOCThIE BEIIECTBA — METaUIbl U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIIOThI, aM(POTepHBbIE TUAPOKCHUIBI, COJIH);
c(OpPMHPOBAHHOCTh YMEHUH DPACKPBIBaTh CMBICH Iepuoandeckoro 3akoHa J[.J. Menneneesa u
JIEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKITUH;
c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh HJIEKTPOHHOE CTPOCHHE ATOMOB XHMHUYECKHX
aneMeHToB 1—4 nepuoaoB Ilepuoanyeckoii cucteMbl Xumuueckux snemeHToB JI.1. Menpeneena,
UCIIOJIB3Ysl TIOHSATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIINY, «IHEPIreTUUYCCKUE YPOBHHUY, OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COCIUHEHUH 110 IepruoJaM U
rpynmnaMm [lepuoandeckoil cucteMsl XUMUYECKHX di1eMeHTOB [[.11. Menneneesa;
c(OpMUPOBAHHOCTh YMEHHMM XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3JIMYHbIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUWE I'€HETUYECKOM
CBSA3M MEXJy HEOPraHWYeCKUMHU BELIECTBAMM C IIOMOILBIO YpPaBHEHUH COOTBETCTBYIOILUX
XUMHUYECKHX PeaKluii;

c(OpPMHPOBAHHOCTH YMEHUS KJIaccu(UIMPOBATh XUMHUYECKHE peakuuu
[0 Pa3IMYHBIM TpPU3HAKaM (YUCIy W COCTaBY pearupyroliux BEIIECTB, TEIUIOBOMY 3(hderty
pEeaKIMM, W3MEHEHMIO CTENEHEW OKUCIEHUS JJIEMEHTOB, OOpaTUMOCTH PpEaKLUUH, Y4acCTHUIO
KaTaauzaTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABJIATH ypPaBHEHUS PpEAKLUUN Ppa3IMYHBIX THUIOB, MOJHBIE U
COKpallEHHbIE yYpaBHEHHUS PEaKIUil MOHHOTO OOMEHa, YYWThIBas YCJIOBMSI, NMPU KOTOPBIX 3TU
peaKuuy UayT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMU, MOATBEp)KJAIOIINE KadeCTBEHHBIH COCTaB
Pa3IUYHBIX HEOPraHMYECKHUX BEIIECTB, PACIIO3HABATH ONBITHBIM IYTEM HMOHBI, IPUCYTCTBYIOIINE
B BOJIHBIX paCTBOpax HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTb YMEHUH PaCKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKINN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiuil;

c(OpPMUPOBAHHOCTh YMEHHHN OOBSACHATH 3aBUCHUMOCTh CKOPOCTM XUMHYECKOW peakuuu OT
pa3nYHbIX (PAKTOPOB; XapakTep CMELICHHsS XWMHUYECKOTO pPABHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jle [arense);

c(OpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaTb  XUMHUYECKHE  MPOILECCHI,  JIEKalue
B OCHOBE MPOMBIIIJIEHHOTO MOJYy4YeHUs CEpHON KUCIIOThI, aMMHaKa, a Takke chOPMUPOBAHHOCTh
IpeJICTaBIeHU 00 OOLIMX HAy4YHBIX NPUHLUIAX W HKOJOTUYECKUX MPOOIeMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHH NPOBOJUTH BBIYUCICHHS C HCIOJIB30BAHHWEM MOHATUS «MaccoBas
JI0JIsl BEILIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKHUX PEaKIUsIX, MAcChl
BEIIECTBA UM 00BEMA ra3oB MO0 M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO
U3 YYacTBYIOIIUMX B pEaKUUU BELIECTB, TEIIOBOro 3(¢eKxra peakiud Ha OCHOBE 3aKOHOB
COXPaHEHMsI MacChl BELIECTB, IPEBPAILIEHUS U COXPAHEHUS YHEPIHH;

c(OPMHPOBAHHOCTh YMEHUH COONIIOJaTh MpaBWiia TOJb30BAHUS XMMUYECKOH TMOCYIOH U
nmabopaTOpHBIM 000PYIOBAaHUEM, a TAKXKE TMPaBUIIa OOpaIeHNs C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpPMHPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOJIHATH XUMHUUECKUH SKCIEPUMEHT (paziioKeHHe
NEPOKCHJIA BOAOPOJAa B MPUCYTCTBUHU KaTaau3aTopa, ONpPENEICHUE CPEIbl paCTBOPOB BELIECTB C
IIOMOILBI0  YHUBEPCAJIBHOTO HMHIUKATOPA, BIUSHUE Pa3IUYHBIX (PAKTOPOB HAa CKOPOCTh
XUMHUYECKON pEaKIMH, pPEaKIWd HOHHOTO OOMEHa, KadeCTBEHHBbIE pPEaKIMH Ha Cyiabdar-,
KapOOHAT- U XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHUS, PELICHHE 3KCIEPUMEHTAIBHBIX 3aJad 10
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TemMaM «Metaiue» U «Hemeramisly) B COOTBETCTBUU C MpaBHJIAMHM TEXHUKU 0€30MaCHOCTH IpU
oOpallleHuu ¢ BellecTBaMU M JIaOpaTOPHBIM O0OpYyIOBaHUEM, MPEICTABIATH PE3YyIbTaThl
XMMHYECKOTO JKCIEpUMEHTa B (opMe 3almuch YpaBHEHUH COOTBETCTBYIOLIMX pEAKIHA U
(dbopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

e CchOPMHUPOBAHHOCTb YMEHHMH KPUTHYECKH aHAIM3HPOBATh XHMHUYECKYI0 HH(POPMAIHIO,
[I0JIy4aEMYI0 U3 Pa3HbIX HCTOUYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaluu, IHTEpHET U 1pyrux);

e c(hOPMHUPOBAHHOCTh YMEHUH COOIIOAATH MpPaBUIIa YKOJOTHYECKHU IIeTIECO00Pa3HOTO MOBEACHUS B
ObITY W TPYIOBOW [EATEIHHOCTH B LEISIX COXPAaHEHHUS CBOETO 3[0POBBS M OKpYXKarolleu
IPUPOIHOMN Cpenibl, OCO3HABaTh ONACHOCTh BO3JCHCTBHS Ha KMBBIE OPraHU3MBbI ONPEAEIEHHBIX
BellecTB, MoHuMasi cMbich nokazatens [1JIK, moscHsaTs Ha mpumepax crnocoObl YMEHBIICHUS U
IPEIOTBPALIEHUS UX BPEIHOTO BO3/IEHCTBUS Ha OPraHU3M UEJIOBEKa;

e Ui 0OYYaIOMIMXCS C OTPAaHUYECHHBIMU BO3MOKHOCTSMU 3/I0POBbSI: YMEHHE IPUMEHATH 3HaHUS 00
OCHOBHBIX JOCTYIIHBIX METOAaX IMO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUM.

2. CTPYKTYPA U COAEPKAHUE OBILIEOBPA3OBATEJILHON
JANCIUITJIMHBI

2.1 O0beM IMCUMILIHHBI M BUbI Y4eOHOH padoThl

Bua y4eOHoii padoThI O0BeM B yacax
O0beM 00pa3zoBaTeIbHOM NPOrPaMMBbI JUCHUIIIMHBI 144
B T.4.

OcHoBHoOe coepxaHue 102
BT. 4.

TEOpeTHIeCcKoe 00yueHune 55
MPaKTUYECKHUE 3aHATUS 31
1a00paTOpHBIE 3aHATHS 13
IIpodeccuonaTbHO-OpHEHTHPOBAHHOE colep:KaHue (CoAep:KaHue 33
NPHUKJIATHOT0 MOIYJIA)

BT. 4.:

TeopeTuIecKoe oOydeHue 11
IIPAKTUYECKNE 3aHATUS 14
n1abopaTopHbIE 3aHATH 8
KoncyabTanuu 3
IIpome:xxyTouHasi arTecTanus (IK3aMeH) 6

15
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2.2. TemaTH4YeCKMi IJIAH U COEPKaHNE Y4eOHOM JUCUUIIJIMHBI

HaumenoBanme pa3jaesioB
H TeM

Conep:kanue y4yeOHOro MaTepuaa, J1ad0paTopHble U MPAKTHYeCKUE PadoThl,
CcaMoOCTOsITe/IbHAsA padoTa o0yuaouuxcs, KypcoBasi padora (IpoeKT) (eciu
npeoycmompeHul)

O0beM
yacoB

DopMupyemble
oouue u
npogdeccuoHa b
Hble

KEOMIOATAHITNIA

2

4

OcHoBHOE€ CoacpKaHuEC

102

1 cemecTp:

Pazgean 1.

CTpOCl—II/Ie H CBOMCTBA OPraunveCKux BEIECTB

48

Tema 1.

IIpeamer oprannyeckoi
xumuu. Teopus crpoenust
OpPraHMYecKux
coeIMHeHU

OcHoBHOE coaepKaHue

Teopernueckoe o0y4enue

IIpeamer opranrdeckoi XUMHUK. B3aMOCBA3b HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB.

XHUMHUYECKOE CTPOCHUE KaK MOPALOK COCIUHEHHS aTOMOB B MOJIEKYJIE COIIACHO UX
BAJIECHTHOCTU. OCHOBHBIE IOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOEHUST OPTaHUYECKHUX
coequHeHnit A.M. bytnepoBa. YTiepoIHblil CKeJIeT OPraHNnYECKON MOJIEKYIIBI.
MonekynsipHble U CTPYKTYpHBIE (pa3BepHYThIE, COKPALIEHHbIE) XUMUYECKHE POPMYJIBI.
3aBUCUMOCTb CBOMCTB BEILIECTB OT XMMHUECKOTO CTPOEHUsI MoieKy1. M3oMepus u
M30MepbI (CTPYKTYpHasi, reoMeTpuueckas (1uc-rpanc-uzomepusi). Kpatnocts
XUMUYECKOH CBA3U.

[TonsiTre o pyHkuMOHANBHOM Tpymiie. [[puHIuIb KiaccuduKay opraHun4ecKuxX
COCIMHEHUI. MeXyHapoHast HOMEHKIIATypa U IIPUHIUIIEI HOMEHKIIATYPBI
OPraHNUYeCKUX COCTUHECHUH.

JlaGoparopunas padora Nel . «KauectBeHHOE omnpeziesieHue yriepoaa, BOAopoaa u
XJI0pa B OPTaHUYECKUX BELIECTBAXY.
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IpakTuyeckne 3ausitus Nel 1
Homenknarypa opraHuueckux COeJUHEHHH OTAEIbHBIX KJIacCOB (HACHIIICHHEIE,
HEHACBIIIEHHBIE U APOMATUYECKHE YTIIEBOIOPO/IbI, CIUPTHI, ()EHOIIBI, AJTbCTUIbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBleHUE MOTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (POPMYJI OPTaHUYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB, UCTIOIB3Ys UX
Ha3BaHUS 10 CUCTEMATHICCKON HOMEHKIaType. PacueTsl npocreiiein popmyibt
OpPraHUYECKOM MOJIEKYJIbl, UCXO/S U3 3JIEMEHTHOrO cocTasa (B %).
OK 01, OK 02
Tema 2. Yri1eBoa0pO/bI. OcHoBHoOE coiepxaHue 18 OK 04, OK 05
OK 07
Teopernueckoe o0yueHue 11
Tema 2.1. Tlpenenphbie I[IpenenbHble yrieBoaopoasl. [opeHne MeTaHa KaK OJMH U3 OCHOBHBIX HCTOUYHMKOB
YTJICBOAOPOABI TeIUla B IPOMBIIIIEHHOCTH U ObITY. CBOMCTBA PUPOJHBIX YIIIEBOAOPOIOB, 4
(anxansr) HaXO0XXJEHUE B IIPUPOJIE€ U IPUMEHEHHE AJIKAHOB;
HenpenenbHble 1 apomaTuyeckue yriieBogopoisl. [lonnMepusanus sTuineHa kaxk
Tema OCHOBHOE HaIIPaBJICHHUE €0 UCIOb30BaHMs. | 'opeHne alieTnieHa Kak HUCTOYHUK
2.2 HenpesienbHBICYTTICB BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsl CBAPKU M PE3KH METAJUIOB; 8
OJI0PO/IbI (AJIKEHBI, AJKaMeHbL:KIacCH(PUKAUSICTPOCHHUE.
aJKaJNeHbIl U aJIKUHbI) [TonyuenuendusnyeckuecBoicTBa, MpUMEHEHHE. XUMUYECKUECBOMCTBAAIKAIUEHOB.
K axnixns Dantirria
Tema
2.3.
3 Kapbomukimrieckne KapOouuximueckueyrieBoaopoasl. L{ukinoankansl. ApeHsl. beH3os u ero romosior. 6
yIeBOAOPOEL. [IpupoHbIe MCTOYHUKH yIIIEBOA0poaoB. [lepepaboTka He(TH.
[uknoankanbl. ApeHBI
Tema 3.
Kucsopoacogepxamme OK 01, OK 02
OpraEETeCKRe OcHoBHoOe coaep:kaHue 24 OK 04, OK 05
OK 07
coeJUHEeHHU
Teopernueckoe o0yueHue 17
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Tema 3.1. T'unpokcuiibHbIE
Kucnoponcoaepxaiue coequHeH sl (COUPTHI U MIPOCThIE 3GUPbI, PEHOIBIN UX
coenuHeHus. CnupThl U 6
(beHObL. npou3BojHbIe). [IpakTHyeckoe MpUMEHEHNE STUIICHTIINKOIIS, MIINIeprHa, (heHoa.
Tema 3.2. KapOoHUIIbHBIE Kucnoponcoaep:xaiue coequHeHMs (aIbAETHAbl U KETOHBI U UX ITPOU3BOJIHBIE).
coenuHeHus. Anpaerunasl 1 | [Ipumenenue popmanpaeruaa, aleranbIeruia. 2
KETOHBI
KapOoHOBBICKUCIIOTHI: CTpOSHUE, KiTaccuuKaIs,
Tewma 3.3. KapboHoBbie OuU3NUECKNECBONCTBANIIONYYECHUEKAPOOHOBBIXKHUCIIOT.
KHUCJIOTBI U UX XUMUYECKUECBOMCTBAKAPOOHOBBIXKUCIOTI [puMeHeHe OTHOOCHOBHBIX MPEIETbHBIX 8
IIPOU3BOIHBIE KapOOHOBBIX KUCIIOT. COMMKapOOHOBBIXKUCIOT. Mbu1a. ClIoKHBIEI(DUPHI.
Bockumxupsl. Mororue cpencrsa.
YrneBoapmuxkinaccupukamnus. Monocaxapunabl. [moko3a. Jlucaxapusl.
Tema 3.4. VruneBoust ITonucaxapuapl. Kpaxman. Hemmonoza. O3HaKOMI€HUECKOIIEKITUEHBOJIOKOH 3
A3oTcoaepkalme CoOeTMHEHUS (AaMUHBI 1 aMUHOKHCIIOTHI, O€JIKH).
buoopranunueckue coenunenus. [lpumenenne u Guoaoruyeckas pojb yrieBoJI0B.
OxkwuclieHne yriieBoJI0B - HCTOYHUK SHEPTHH KUBBIX OopraHu3MoB. O0nacTu
Tema 3.5.. MPUMEHEHUS] aMUHOKUCIOT. [IpeBpatiieHus: 6eIK0B MUK B OpraHU3Me.
AsoTcozepKalUeopraunie | Buonornyeckue Gpynkiuy 6emkos. buonormueckue GpyHKIUN kupoB. Pomb 5
CKHE COC/IMHEHHS. AMHUHBL. OpPraHUYECKOM XMMHHU B pEIIeHUH MpodiieM nuiieBoi 6e3onacHocTi. HykienHoBbie
AmmHokuCIOTEL benku. KHCIIOTBI: cOocTaB U cTpoeHue. CtpoeHne HykieoTu10B. CocTaB HyKJIEUHOBBIX KUCIIOT
(IHK, PHK). Ponb HyKJI€MHOBBIX KUCIIOT B KH3HEACATEILHOCTH OPTaHU3MOB.
Oprannueckue BEIIECTBA B KU3HEAEATEIBHOCTH YestoBeKa. [Ipon3BoacTeo n
IINUMEHEHUE ONTAHUYECKUX REITTECTR R IMTNOMRBIIMTITEHHOCTH
IIpakTHYecKHe 3aHATHSA 11
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IIpakTrueckoe 3anstue No 2
Pemennepacuérupix3agauHaBbiBO1I(OPMYJIBIOPTaHUYECKOTOBEIIECTBAIIOMACCO
BOMJI0JIEXUMHUYECKOTO3JIEMEHTA.

IIpakTuueckoe 3ansitue Ne 3 .
Pemennepacuérupix3agauHaBbiBO1I(OPMYJILIOPraHUYECKOTOBEIIECTBA T10
MNPOAYKTaM CrOpaHUs

[IpakTuueckoe 3austus Ne4 PeleHue 11eno4ex npeBpalleHuii Ha FeHETUYECKYIO CBS3b
MEX1y KJacCaMy OpraHMYeCKUX COEUHEHHM ¢ COCTaBIEHUEM Ha3BaHUIN OPraHUYeCKUX
COETUHEHUN

[IpaxkTnueckoe 3ansaTue Ne 5 Pemenue pacueTHbIX 3a7a4 10 YPAaBHEHHSIM PEaKIUH C
y4acTHEM OPTaHMYECKUX BEIIECTB.
PemenuepacuerHbix3anaunooodieiipopMyiencBoiicTBaMHenpeeabHbIX Y B
[Ipaktuueckoe 3anstue Ne 6 Pemenuepacuernbix3agaunoreme «l{ukioankaHsl. 11
Apomarnueckuey By

[Ipaktuueckoe 3anstue Ne 7 PemeHue nenovex npeBpalieHuii Ha FEHETUYECKYIO CBSI3b
MEXKIYKJIACCAMUYTJIEBOIOPOOB.

[IpakTueckoe 3anatue Ne 8 PerieHnepacueTHbIX3a/1a4oTeMe

«CrnupTbl. DEHONIBI»

[Tpaktuueckoe 3anstue Ne 9 moreme«CrnupTteindeHoNb». Pemenue 3anay u
YIPAKHEHUH.

[Tpaktrueckoe 3ansitue Ne 10 Pemienne pacyeTHBIX 3a/1a4 10 YpaBHEHUSAM PEAKIIHI C
y4acTUeM OPraHUYECKUX BelecTB noTeMe«KapOoHOBBIEKHCIOTHI»

[Ipaktnueckoe 3ansitue Ne 11 Pemienue 3aaa4 u ynpa)xHeHU IO TeMaM
«YTIEeBOIBY, «A30TCOAEPKAIMEOPTAHUYECKUECOCTUHEHUSI. AMHUHBI.
AMUHOKUCIOTHI. benkmy.

JlabopaTopHble 3aHATHS 4

JlaboparopHast pabota Ne2 «[lomydeHue dTHIIeHA U H3yUYEHUE €TO0 CBOHCTBY.
JlabopaTtopHnas padota Ne 3. «IlomydeHue u CBOMCTBa KapOOHOBBIX KHUCIIOTY
JlaboparopHast pabota Ned. «PemieHue sKkCiepuMeHTAIBHBIX 33/1a4 Ha PacliO3HaBaHUE
OpPTaHHYECKUX BEIICCTBY

JlaboparopHasi pabota Ne5. «PelieHne sKkciepuMeHTAIBHBIX 33724 Ha MOTYYCHHE U
pacro3HaBaHUE OPTaHUYCCKUX BEIIECTBY

Pazgen 2. OcCHOBBI CTPOCHHS BelleCTBA 5)
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Tema 2.1.
CTpoeHue aToMOB
XUMUYECKHUX HJIEMEHTOB U OcHoBHOE coep:kaHue 3
IpUPOJIa XUMHUYECKOM
CBSI3U

Teopernueckoe o0yueHue 2

CoBpeMeHHAsI MOJICITTb CTPOCHHS aToMa. DJIEKTPOHHAsI KOH(HUTypaIis atoma.
Kraccudukaius XuMHYECKUX 3JIEMEHTOB (S-, P-, d-31eMeHThI). BasieHTHBIE JICKTPOHBI.
BanenTHOCTh. DNeKTpOHHAs TPUPOJIA XUMHUYECKOU CBSI3U. DIIEKTPOOTPUILIATEITEHOCTD.
KoBanentHas cBsi3b, €€ pa3HOBUIHOCTH M MEXaHU3MBbI 00pa30oBaHus (OOMEHHBIN U
JIOHOPHO-aKIEeNTOpHbBIN). MloHHast cBsi3b. MeTamnuueckas cBs3b. BogopoaHas cBsi3b.
MexMONeKyIIpHbIE B3AUMOIEHCTBHUS.

N3oTombl, 0CHOBHOE U BO30YKICHHOE COCTOSIHUE aTOMa, THOPHIU3AIIHS ATOMHBIX
opOuTanei.

OK 01
OK 02
2 OK 04
OK 05
OK 07

IIpakTH4eckue 3aHATHSA 1

Pemienne npakTrueckux 3aaHUI HA COCTABIIEHUE JIEKTPOHHO-TPAPUIECKUX POpMYIT
snemMeHToB 1-4 mepuonoB. Pemenne 3aganuii Ha UICMOJIb30BaHUE XUMHUECKOU
CHUMBOJIMKH U Ha3BaHUW COCMHEHUH 10 HOMEHKJIAType MEXKIYHAPOIHOTO COK03a
TEOPETUYECKON U NIPUKIIAJTHOW XMMHUHU U TPUBUAJIBHBIX Ha3BAHUM JUIsI COCTaBJICHUS 1
XUMHUYECKUX (GOPMYJI IBYXaTOMHBIX COETUHEHUH (OKCUIOB, CYyIb(UI0B, THAPUIOB U
T.I.) U APYTUX HEOPTAaHUIECKUX COCTMHEHUI OTAENbHBIX KJIaCCOB.

Tema 2.2.
[Iepuoanueckuit 3aK0H U OcHoBHOe conep:kaHue 2
tabmuma J[.1. MenaeneeBa

IIpakTnyeckue 3aHATHS 2
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IIpakTnueckoe 3anatue Ne 13 [lepuoguueckasi cucreMa XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. Ilepuognyeckas cucrema Xumudeckux 3iemeHton [1.1.
MenneneeBa. Pusnueckuit cMbica [lepuoauueckoro 3akona .M. Menaeneesa.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMU
MPOCTHIX U CJIOKHBIX BEUIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTO JIEMEHTa
B [lepuoanueckoii cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst [I.1. MenneneeBa. OTkpbiTue
HOBBIX XUMHUYECKHUX 3JIEMEHTOB.

[IpakTuueckoe 3anstue Ne 14 . PenieHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3aJlaHUi Ha XapaKTePU3aALNUI0 XUMUYECKHUX JJIEMEHTOB «MeTtayumnueckue /
HEMETAJUIMYECKUE CBOMCTBA, AJIEKTPOOTPULIATEIBHOCTD U CPOJICTBO K 3JIEKTPOHY
XMMHYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM CTPOEHUEM U TOJIOKEHUEM
B IEPUOJIMYECKON cuCcTEME XUMUUYECKHX 351eMeHTOB J[.1. MeHneneeBay.

Pazpmea 3.

XuMHuYeCKHe peakunu

13

Tema 3.1. Tunsr
XUMHYECKHUX PEaKIUi

OcHoBHOE COICPKAHUE

TeopeTuquKoe oﬁyqelme

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIIUH C y4acTHEM HEOPTaHUYECKUX
BemiecTB. KonnyecTBeHHbIE OTHOIIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI
B XMMHH U PacUeThl MO0 YPAaBHEHUSAM XUMHUECKHUX peakiuii. Molb Kak eIuHuIa
KOJIM4YecTBa BemecTBa. MomsipHast Macca. 3aKOHbI COXPaHEHHsI MacChl U SHEPTUH.
3akon ABorajipo. MomnsipHblit 00beM razoB. OTHOCUTENbHAS TUIOTHOCTh T'a30B.

Peaxiiuu koMIuiekcooOpa3oBaHus ¢ y4acTHEM HEOPTaHMUECKHUX BEIIECTB (Ha MpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHHUS).

OK 01
OK 02 OK 03
OK 04 OK 05
OK 07

YpaBHEHUS OKUCTEHUSI-BOCCTAHOBIICHUS. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENh. OKUCINUTETbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE,
MPOU3BOACTBEHHBIX MPOIECCAX U KUZHEAEATEIIBHOCTH OpraHnu3MOB. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIN MOoTeHLIHAN cpenibl. COCTaBIeHUE U yPaBHUBAHUE OKUCIUTEIIBHO--
BOCCTAHOBUTEIBHBIX PEAKIIMA METOJIOM JIEKTPOHHOTO Oaytanca. TUnnyHbIe
HEOPraHUYECKHE OKUCIUTENN U BOCCTAHOBUTEH. DIIEKTPOIIHU3.

IlpakTHyeckne 3aHATHA
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[Tpaktuueckoe 3anstue Ne 15 — 16. CocraBiieHre ypaBHEHUM PEaKIMA COSTUHEHUS,
pasioKeHus, 3aMeIeHUs, OOMeHa. Y paBHEHUS peakIiil rOpeHus, HOHHOTO OOMEHa,
OKHCJICHUS-BOCCTAHOBJICHHUSI.

Pacuer kKoIu4YeCTBEHHBIX XapaKTEPUCTUK MCXOIHBIX BEIIECTB U MPOAYKTOB PEaKIUH.
Pacyer konM4ecTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKLIUU COCTUHEHUS, €CTH OHO
13 BEIECTB JIaHO B M30BITKE U/WIIH COACPIKHUT MprMecH. Pacuetr MaccoBoi mim
00BEMHOM JIOJM BBIXOJIA MPOAYKTA PEAKIIMHU COEIUHEHUSI OT TEOPETUUECKH
BO3MOKHOT0. PacueT 00beMHBIX OTHOIIEHH ra3oB. Pacuer macchl (00beM, KOJIHMYECTBO
BEIIECTBA) MPOJYKTa PEaKliu, €CIIU OJJHO U3 BELIECTB JIaHO B BHJIE PacTBOpa C

[TpakTrueckoe 3austue Ne 17-18. YpaBHeHUS OKHCIeHUs-BOccTaHOBIeHUS. CTeneHb
okucieHuss. OKUCIUTENb U BOCCTAaHOBUTENh. OKUCIUTEIFHO-BOCCTAHOBUTEILHBIE
peaxkiuu B IpUpo/ie, MPOU3BOACTBEHHBIX MPOIECCaX U )KU3HEAEATEIbHOCTH
opranu3mMoB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN NOTeHIMAI cpebl. CocTaBieHuEe U
ypaBHUBAHHUE OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOIOM 3JIEKTPOHHOTO
Oanmanca. TUMUYHBIE HEOPTaHUIECKUE OKUCITUTEIIN M BOCCTAHOBUTEIU. DJIEKTPOIIN3

Tema 3.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

OcHoBHOE conep:kanue

Teopernueckoe o0yuenue

Teopus anexTponutudeckoil qucconuanuu. Peakunu nonnoro oomena. CocraBiieHue
peakiuii HOHHOro 0OMeHa IyTeM COCTABJIEHHS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX
YPAaBHEHUM.

I'maponu3 coneil. 3HaueHne rUAPoOIN3a B OMOJOrMYECKMX OOMEHHBIX Ipolieccax.
[IpuMeHeHne ruaponn3a B MPOMBIIIIIEHHOCTH.

JlaGopaTtopHble 3aHATHSA

JlaGopaTtopHas pabota Ne6. «Peakmuu ruiponza.

HccnenoBanue cpebl pacTBOPOB COJiei, 00pa30BaHHBIX CHIIBHBIMU H CJIa0bIMHI
MIPOTOJIUTAMH, U UX peakUuil C paCTBOpaMHU IIEJI0YU U KapOOHATa HATPUS.
CocTaBiieHre peakIlfii THAPOIIN3a COJICH.

OK 01 OK 02
OK 03 OK 04
OK 05 OK 07

IIpakTnyeckue 3aHATHS

[Ipaktuueckoe 3anarue Nel9 . CocraBneHue u ypaBHUBaHHE OKUCIUTEIbHO--
BOCCT@HOBUTEJIBHBIX pPEaKLUil METOJJOM JIeKTpoHHOro Oananca. CocraBieHue
peakiuii H'OHHOro 0OMEHa MyTeM COCTABIICHHSI UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX
ypaBHeHUU. Penienue pacueTHbIX 3a/1a4.
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KonTposabHnas pabora 1 KonTponbhas pabota 3a 1 cemectp. - CTpoeHue BeniecTBa U XMMHUUECKHUE PEaKIHH. 1
Pazneua 4. CTpoeHne u cBOIICTBA HEOPTAHMYECKHUX BeleCTB 17
Tema 4.1.
Knaccudukanus,

OcHoOBHOe cojiep:KaHue 5

HOMEHKJIaTypa U CTPOCHUE
HEOPraHMYECKUX BEIIECTB

TeopeTnueckoe o0yueHue 3

[TpenmeT HEOpraHnyecko XuMun. B3auMoCBsI3b HEOPraHUUYECKUX BEILIECTB.
Knaccudukanus Heoprannyeckux BemecTB. [IpocThie U CI0KHBIE BEIIECTBA.
OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbl, THIPOKCHU/IbI, KUCIOTHI, COJIN).
HomeHnkitatypa u Ha3BaHHE HEOPraHUYECKHUX BEIIECTB UCXOMAs U3 UX XUMUYECKON
(bopMyJIbI MITU COCTABICHHE XMMUYECKOH (POPMYJIbI UCXOsl U3 HA3BaHUS BEIECTBA 1O
MEXIYHAPOAHOW MM TPUBUAIBHOW HOMEHKIIATYPE. 5

MexmonekyispHble B3aumozeicTsus. Kpucramioruaparel. ArperaTHble COCTOSHHUS
BeulectBa. Kpucrannuueckue u amopduble BemecTBa. TUIIBI KPUCTAUIMYECKUX
peleToK (aToMHast, MOJIEKYJIsIpHasi, HOHHAs, METAJJINYeCcKasi). 3aBUCUMOCTh
(u3MYECKUX CBOWCTB BEUIECTBA OT TUIIA KPUCTAIUIMUECKOM peteTku. [IpuanHsl
MHOroo0pasus emiectB. COBpeMEHHbIE MPEJICTABICHHUS O CTPOSHUH TBEP/BIX, KUIAKUX
1 Ta3000pa3HbIX BeulecTB. Kuaknue KpucTauibl.

IIpakTu4yeckue 3aHATHS 2

ITpakTryeckoe 3ansatue Ne 20 -21. Pemenue 3ajau Ha pacyeT MacCOBOM J10JIM (MacChl)
XUMHUYECKOT0 3JIEMEHTa (COeIMHEHNsI) B MoJieKylie (cMecH). Perienne npakTHUecKux
3aJJaHui 10 KJaccu(UKaIi, HOMEHKIAType U XUMUYECKUM (hopMysiam 2
HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccOB (Ha3bIBaTh U COCTABIATH (OPMYJIBI
XUMHUYECKHX BEIIECTB, ONPEAEIATh NPUHAIEKHOCTD K KJIACCY).

Tema 4.2. Duzuko-
XUMHUYECKUE CBOMCTBA OcHoBHoOe coepxxaHue 9
HEOPraHUYECKUX BEIIECTB

Teoperuueckoe o0yueHue 6
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Mertamibl. Obuue pu3nyeckre 1 XuMHUIecKnue cBOHCTBa MeTauioB. CriocoOb!
IMOJIYUCHUA. 3HaUueHHE METAIOB U HEMETAJIJIOB B npupoac U KU3HCACATCIBHOCTH
YeJIoBeKa U Oprann3MoB. Koppo3ust MeTaimioB: BUIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI
METaJIJIOB OT KOPPO3HU.

Hemeramnpl. O0mue Gpuznueckre 1 XMMUYECKHE CBOMCTBA HEMETAILIOB. THUITHYHBIC
coricTBa MetaiioB 1Y- Y lrpynm. Kinaccudukanus u HOMEHKIaTypa coeTMHeHUN 2
HeMeTa/u1oB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPO/IC.

XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIraHMYECKHX BEIECTB (OKCHJIOB,
TUJIPOKCHUJIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IPOCTBIX 2
BEIIECTB, BOJOPOJAHBIX COCAMHEHUI, BHICIINX OKCUJIOB U THJIPOKCHU/IOB.

IIpakTuyeckue 3aHATHS 2

[Ipaktuueckoe 3ansatue Ne 22-23. CocraBieHne ypaBHEHHI XUMHUUECKUX PEaKIIHii ¢
Y4aCTHEM MPOCTHIX U CJIOKHBIX HEOPTAHMYECKUX BEIIECTB: OKCUIOB METAILJIIOB,
HEMETAIIJIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX KHCIIOT, OCHOBAaHUH U
aM(}OTEPHBIX THAPOKCUIOB, HEOPTAHUIECKUX COJIEH, XapaKTePU3YyIOIINX UX CBOMCTBRA.
Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHNUI HA CBOMCTBA U
MOJTy4eHUE HEOPTaHUYECKUX BEIIECTB.

OK 01
OK 02
2 OK 04
OK 05
OK 07

JlabopaTropHble 3aHATHS 1

JlaboparopHas pabota Ne7. «CBoiicTBa METANIOB M HEMETAJLIIOB.

UccnenoBanmne Gpu3NUeCKUX U XUMUYECKUX CBOMCTB METAJUIOB U HEMETAJIJIOB.
Pemenne skcriepuMeHTANBHBIX 337124 MO CBOMCTBAM XUMHUYECKUM CBOMCTBaM MeTaiwioB | 1
Y HEMETAJUIOB, 110 PACcIO3HABAHMIO U MOJIYYEHUIO COAMHEHUN METAIIJIOB U
HEMETaJUIOB.

Tema 4.3.
[IpousBoacTBO
HEOPTraHWYECKHUX BEIECTB. OcHoBHoOe coepxxaHue 3
3Ha4YeHNE U IPUMEHEHHE B
OBITY U HA TIPOU3BOJICTBE

Teopernueckoe 00yueHue 2

OO61re npeacTaBiIeHUs O MPOMBIIUIEHHBIX CIOCO0aX MOTYyYEHHS] XUMUYECKUX OK 01
BELIECTB (Ha IpUMEpE MPOU3BOACTBA AaMMUAKA, CEPHOM KUCIIOTHI). OK 02
Uepnas v uBeTHas Metautyprus. [[pakTuyeckoe mpuMeHEHHE 3JICKTPOIIN3a ISt 2 OK 04
MOJTYYEHUS IIEJIOYHBIX, IETOYHO3EMENIbHBIX METAIIOB U antoMUHUs. CTEKIIO U OK 05
CUJIMKATHAs MMPOMBINIIEHHOCTh. [IpobiiemMa 0TX0/10B M TOOOYHBIX TTPOTYKTOB. OK 07
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IIpakTHyecKkue 3aHATHSA 1

[IpakTuueckoe 3ansitue Ne 24 PenieHue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUI O POJIU
HEOPraHMYECKON XMMHUU B Pa3BUTHUH MEIULMHBI, CO3/1aHUN HOBBIX MaTEPHAJIOB (B
CTPOUTENLCTBE U JIp. OTPACISX MPOMBIILIEHHOCTH ), HOBBIX UCTOYHHUKOB YHEPTUU 1
(ampTepHATHBHBIC UCTOYHUKU YHEPTUH) B PELICHUU TPOOIEM IKOJIOTHUECKOM,
SHEPreTHYECKON U MUIEBOI 0€30MacHOCTH.

Kunernueckue u TEPMOAUHAMHUYECCKHUE 3AKOHOMEPHOCTH ITPOTCKAHUA

Pa3znen 5 o
XHUMHYECKHX peaKuui

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTHU OcHoBHoOE coepxaHue 3
MPOTEKAHUS XUMUYCCKUX
peaxkuuii

Teopernueckoe o0yueHue 2

Xumunueckue peakiun. Kinaccupukanus XUMIHUECKUX Peaknii: 1o a3oBOMY COCTaBY
(roMOreHHbIE U FeTepPOreHHBbIE), 10 UCIOIb30BAHUIO KaTaln3aTopa (KaTalIuTHYEeCKUe 1
HEKATAIUTHYECKHE).

CKOpOCTb peakiiiy, €€ 3aBUCUMOCTh OT pa3iIMyHbIX (PaKTOPOB: MPUPOJIBI
pearupyrommx BenecTB, KOHIEHTPAIMH PEarupyONuX BEIIeCTB, TEMIIEpaTypbl
(mpaBuiio Bant-T'odda), momanm peakiimoHHONW OBEPXHOCTH, HATTUYMS
Karanu3aropa. Posb KaTaim3atopoB B PUPOJIE U MPOMBIIIIEHHOM MTPOU3BOJICTBE.

OHeprus akTuBauu. AKTHBUPOBAHHBINA KOMILUTEKC. KaTanm3aTops! u katanus. Ponb
KaTaJIn3aTOPOB B IIPUPOJE U IPOMBIILIEHHOM IIPOU3BOJACTBE.

JlaboparopHble 3aHATHS 1
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JlaGoparopubie 3ansiTus Ne§ l3yueHue 3aBUCUMOCTH CKOPOCTH XUMUUYECKOM
peaKIMu OT KOHLIEHTPALMU PEarupyrouX BEIIECTB U TEMIIEPATYPHI.

Jlabopamopnas paboma Ha evlO0p:

1. JlaboparopHas padora «OnpeseneHue 3aBUCUMOCTH CKOPOCTH PEAKIIHU OT
KOHIEHTPALMU pearupyonux BeuiecTsy. McenenoBannue 3aBUCUMOCTH CKOPOCTH
peakiuu oT KoHUeHTpauuu. OnpeaesieHne KOHCTaHThl CKOPOCTH PeaKliuu
rpadUueCcKUM METOIOM.

2. JlaGoparopras pabota «OrmpeneicHre 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT
TeMreparypbs». MccrnenoBanue 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT TEMIIepaTyphl.
Pacuer sHepruu akTUBaLIMU PEAKIIUH.

Pemennie mpakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUI Ha aHAMU3 (PAKTOPOB, BIUAIOIIUX HA
M3MEHEHUE CKOPOCTU XUMUYECKON PEaAKIUU.

Tema 5.2.
TepMoguHamMuueckue
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHYECKHUX OcHoBHOE coiep:KaHue 5)
peaKkuuu.

PaBHOBECHE XUMHUECKHX
peakuuii

Teopernueckoe o0yueHue 2

Knaccudukanus XuMHUeCcKUX peakiuii: 1o TeraoBoMy 3 dexTy (3K30TepMUYeCKue,
SHAOTEPMUUYECKHUE), 10 00paTuMOcTH (0OpaTuMbie U HeoOpaTuMbIe). TernoBbie
s dexTs XuMuyeckux peakiui. Tepmoxumuueckue ypaBHeHus. O0paTuMocThb
peakiuii. XMMHUYeCKOe paBHOBECHE U €r0 CMEIIEHUE MO ICHCTBUEM Pa3IHYHBIX
(hakTOpoB (KOHIIEHTpAIMs PEareHTOB WK MIPOYKTOB PEaKkIuu, 1aBjIeHHe, 2
TeMmIeparypa) JUisl CO3aHUs ONTUMAIIBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX
MIPOLIECCOB.

[Tonsarue 06 sHTanpnMK U 3HTpOnMK. JHeprus [n66ca. 3akon ['ecca u ciaencTBus U3
Hero. Poinb cMmeliennst paBHOBECHS B TEXHOJIOTMUECKUX MPOIIeccax.

IIpakTHYeckne 3aHATHS 2
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[Tpaktuyeckue 3ausatuss Ne25 - 26. [IpunnunJlelllarense. Biusnue pa3znuyabix
(akTOpOB HAa U3MEHEHUE PABHOBECHSI XUMHUYECKUX peakLuil. 3aKOH AeHCTBYIOLINX
MacC M KOHCTaHTa XMMHAYECKOI0 paBHOBeCHs. PacueTsl paBHOBECHBIX KOHLIEHTpaLUI
pearupyromux BeUecTB U NPOIyKTOB peakiuil. PacueTs! TennoBoro a¢dekra peakuuu. | 2

Pemienne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUI HA IPUMEHEHue IpuHuuna Jle-
[laTenbe 1u1d HAXOXKACHUS HAIIPABJICHUS CMEIICHNS PAaBHOBECHSI XUMUYECKON PEaKuU
1 aHaiau3 GaKTOPOB, BIUSIONIMX HA CMEICHHE XUMUYECKOTO PAaBHOBECHSI.

JlaGopaTopHbIe 3aHATHS 1

Jlaboparopnas pabota Ne 9. «V3ydyeHue BIUsSHUS Pa3IUYHBIX (PAaKTOPOB HA
CMCUICHHUC XUMHNYCCKOI'O paBHOBCCI/ISI». HCCJIG[[OBaHI/Ie BIIUAHUA U3BMCHCHUA
KOHIIEHTPALIUU BEIIECTB, PEAKI[UU CPEbl U TEMIIEPaTyphl HA CMEIIEHUE XUMUYECKOTO 1
paBHOBecHsl. CpaBHEHUE MOIYYEHHBIX PE3YJIBTATOB C TEOPETUUECKHU
MIPOTHO3UPYEMBIMH Ha ocHoBe nipuHIna Jlelllarenne.

Pa3nea 6. JAucnepcHblie cuCTEMBbI 4
Tema 6.1.
JucnepcHble CUCTEMBI U OcHoBHOE coaepKaHue 3

(hakTOphl UX YCTOWYUBOCTH

Teopernueckoe o0yueHue 3

Hucnepchbie cucteMsl. Komnonanslie cucreMsl. MicTHHHBIE pacTBOPBHI.

PactBopenue kak gpusnko-xumuyeckuit nponecc. PactBopbl. CriocoObl
IIPUTOTOBIIEHHSI pacTBOPOB. PacTBOoprMOCTh. MaccoBast 107151 paCTBOPEHHOTO
BEUICCTBA. HPCHGHBHO AO0IMYCTUMBIC KOHICHTPAIUU U UX UCITIOJB30BAHNE B OLICHKEC
HKOJIOTHYECKOM 6€30MacHOCTH.

Knaccudukanus qucnepcHsix cucteM o coctaBy. CTpoeHue u pakTopsl
YCTOMYMBOCTH TUCIIEPCHBIX CUCTEM. Pacrio3HaBaHKWe HCTUHHBIX PacCTBOPOB,
KOJIJIOWHBIX PACTBOPOB U TPYOOAHCIIEPCHBIX cucTeM. CTpoeHHe MUIISIUTEL.
PaccenBanue cBeta npu NMPOXOKAECHUN CBETOBOI'O ITyYKa Yepe3 ONTHYECKU
HeoaHOpoaHYIO cpeny (dddexra Tunmams).

IIpakTH4yecKue 3aHATHS 1
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[IpakTuueckoe 3anstue Ne 27.Pemienue 3aga4 Ha TPUTOTOBJICHUE PACTBOPOB.

Pemenne npakTuko-OpuEeHTUPOBAHHBIX PACUETHBIX 33JaHUI Ha AUCIIEPCHBIE
CUCTEMBI, HCII0JIb3yeMbIe B OBITOBOI M MPOU3BOICTBEHHOM J1€ATEIHLHOCTH YEIOBEKa, C 1
MO3UIMK YKOJIOTHYECKON 6€30MaCHOCTH MOCIEICTBHIA U TPAMOTHBIX PELICHUI
po06JieM, CBA3aHHBIX C XUMHUEH.

Tema 6.2.
HccnenoBanue cBOMCTB
OcHoBHoOE coepxaHue 2
JIUCTIEPCHBIX CUCTEM IS
WX UICHTH(PUKALINHA
JlaGopaTopHbIe 3aHATHS 1
JlaGopaTtopHnas padora Ne 10. «[IpuroroBieHrue pacTBOPOBY.
[IpuroroBnenue pacTBOpOB 3aJaHHON (MOJISIPHOI) KOHLIEHTpALKH (C IPaKTUKO- 1

OpPUCHTHUPOBAHHBIMHU BOHpOC&MI/I), OIIpCACIICHUC CPCAbI BOOAHBIX PaCTBOPOB.

KonTponbhnas padora Ne4. ITo temam: «KuHeTnueckue u TepMOAMHAMUYECKHE

o 1
3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX peakuuil. JlucrnepcHble CUCTEMBIY.
Pasten 7 KauyecTBeHHbIe peaklIui 00HAPY KEeHHS] HEOPTAHMYECKUX H OPTraHMYecKUX 7
) BellecTB
Tema 7.1.
Ob6napyxeHue
Py OcHoBHoOe coepxxaHue 4
HEOPraHMYeCKUX KaTHOHOB
Y aHHOHOB
IIpakTH4YecKue 3aHATHS 2
[Tpaktuyeckue 3ausaTust Ne 28-29. KauecTBeHHbIE XUMUYECKUE PEAKIIUH, XapaKTepHbIE
U1 OOHApYKEHUSI HEOPraHWYECKUX BEIECTB (KaTHOHOB M aHHOHOB). CocTaBiieHue
ypaBHEHMH peakluii OOHapyXeHus: KaTHOHOB |-V Irpym 1 aHHOHOB, B T.4. B 9

MOJIEKYJISIPHOIN ¥ HOHHOU (hopMax.
Peakuiuu oOHapyXeHUs1 HEOPraHUYECKHX BEIECTB B peabHBIX 00BEKTax
OKpY>KaroIleu Cpeibl.

JlabopaTropHble 3aHATHS 2
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JladopaTropubie 3aHsiTusi Nel1200HapyKeHHE HEOPraHUUECKHUX BEIIeCTB (KAaTHOHOB
I-VIrpynn uinm aHMOHOB) € UCIIOJIB30BaHUEM KAUECTBEHHBIX aHATUTUUECKUX PEaKLUM.

o 9 2
Onucanuie Ha0JIIO1aeMBbIX SIBICHUI U COCTaBIIEHUE XUMUYECKUX PEaKIHil.
Tema 7.2.
OGHapyxeHue
OpPTraHUYECKUX BEIIECTB
P OcHoOBHOE co/iep:KaHue 3
OTJICIbHBIX KJIACCOB C
MCIIOJIb30BaHUEM
KaueCTBEHHBIX peaKluit
IIpakTH4yeckue 3aHATHS 2
[Tpaktrueckue 3anstus Ne30-31 . KauecTBeHHbIE XMMHUECKHUE PEAKIINH,
XapaKTepHBbIC JUIsl OOHAPYKEHHUS OTACIBHBIX KJIACCOB OPraHUYECKUX COCTUHEHUMN:
(heHooB, anpAETUI0B, KpaxMala, YKCYCHON KUCIOThI, AMUHOKHUCIIOT U JIp. 9
Henatypanust 0e7TKOB IPU HATrPEBAHUH, IIBETHBIE PEAKIIMK OETTKOB.
CocraBieHre Ka4eCTBEHHBIX peakluii 0OHAPYKEHHUSI OPTaHUYECKUX COeTMHEHUI
OTJIETTbHBIX KJIACCOB.
JlabopaTropHble 3aHATHUS 1

JlaGopaTopuas padora Nel3. O6HapykeHHE OPraHUYECKUX COEAMHEHUN OTIENbHbBIX
kiaccoB.lIpoBesieHre KaueCTBEHHBIX PEAKIIMHA, HCIIOIB3YEMBbIX JJIs1 OOHAPYKEHUS
OpPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIaccOB: (DEHOJIOB, AJIbJETUI0OB, Kpaxmala, 2
YKCYCHOM KHCJIOTBI, aMUHOKHCIIOT, O€JIKOB U Jp. OnucaHne HabI0gaeMbIX SIBICHUHN 1
COCTaBJICHHE XUMUYECKUX PEAKIUI U/UITH CXEM.

IpodeccnonanbHO-OPUEHTUPOBAHHOE COJepKaAHMeE (COMePKAHUE MPUKJIATHOTO MOIYJIs1) 33
Paznea 8. Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BEKa 6
Tema 8.1.

XuMmus B ObITY U
. OcHoOBHOE coiep:KaHue 6
IIPOU3BOJCTBEHHON

JACATCIIBHOCTH YCJIIOBCKA

IlpakTHYeckne 3aHATHSA 6
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[Mpaktuueckue 3ansaTus Ne32 — 39. Dxonoruveckasi 0€30MaCHOCTh MOCIEACTBHIA
OBITOBOI M IPOM3BOICTBEHHON JIEATEIBHOCTH YEJIOBEKa, CBA3aHHAS C IIEPepabOTKOM
BEIIECTB; MOMCK M aHAIN3 XUMUYECKON HH(DOPMAITK U3 Pa3IMYHBIX UCTOYHUKOB
(Hay4Has v yyeOHO-Hay4YHast JIUTEPaTypa, CPEACTBA MACCOBON MH(OPMALIUH, CETh 4
Wutepner u apyrue). Keiicel (¢ yuetom Oyayieii npodeccnoHaabHOR e TeIbHOCTH)
Ha aHaJIM3 UH(POPMALIUH O IPOU3BOACTBCHHON JEATEIBHOCTH YEIIOBEKA, CBA3aHHOM C
nepepaboTKOM U MOTYYSHUEM BEIECTB, a TAKXKE C IKOJIOTUIECKOH 0€301MacHOCThIO.

3ammTa keiica: [IpencraBnenue pe3yabTaToB pellieHUs: KeWCOB (BBICTYIJICHHUE C
MIPE3CHTAINEH )

*Paznen 9.1. UcciienoBanne U XMuMUYeCKUI aHAIN3 00beKTOB OMochepbl (Vs YKPYIIHEHHBIX TPy
cnenuajgbHocTeil/ npodgeccuii: 43.00.00) 27

Tema 9.1.1.

OcHOBBI 1a00paTOpHOI
IIPaKTHUKH B OcHoBHOE coepxaHue 4
npodeccuoHaTbHBIX
nabopatopusix

JlabopaTopHbIe 3aHATHS 2

JlaGoparopHas padota Ne 14, 15. «OcHOBBI 1a00paTOPHOI MPAKTUKU.
JIaGoparopHas nocyja u XuMu4eckue peakTuBbl. OCHOBHBIE J1TAOOPAaTOPHBIE ONEPALIH.
JlabopaTopHoe obopynoBanue. TexHnka 6€30MacCHOCTH U MpaBuiia PabOTHI
(moBeneHMs) B 1aOOPATOPHH.

IIpakTnyeckne 3aHATHSA 2

[TpakTuueckue 3ansatusi Ne 36 — 37. BoIloTHeHHE TUTIOBBIX PACUETOB IO TEMATHKE
skcniepuMmenTa.lIpeacraBienne pe3yibTaToB SKCIIEPUMEHTA B Pa3IHIHON (hopme 2
(Tabnuia, rpaduk, OTUET, TOKIA/, IPE3CHTALINs).

Tema 9.1.2.
XUMHUYECKUH aHaIu3 Mpoo OcHOBHOE co/lep:KaHue 6
BOBI

Teopernueckoe o0yueHue 2
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Knaccudukanus npo0 Boasl 1O BUAY M HA3HAYEHUIO, HCXO/S U3 €€ XUMUYECKOTO
coctaBa. OpraHoyenTHYECKue CBOMCTBA (3amax, Npo3payHOCTh, LIBETHOCTh, MyTHOCTb)
BoAbl. KMCIOTHOCTD U 11€7109HOCTh BOABL.pH cpelibl 1 METO/IbI €€ ONpeAeIeHUs.
XKectkocTh BOABI M METOBI €€ onpenenenus. CynHOCTb MeToja TUTPOBaHUs. Buabl
KECTKOCTHU BO/IbI (BpEMEHHAas U MOCTOsIHHAS). JKECTKOCTh BO/IBI KaK IIPUYMHA
BBINAJICHUS 0CAJKOB UM 00pa30BaHUs COJIECOTIOKEHUH, UMEIOIUX MECTO B OBITY U Ha 9
IIPOU3BOJICTBE.

Cocras coeil, BBI3bIBAIOLINX KECTKOCTh BOABI. XUMHUYECKUE IIPOLECCHI,
YCTPaHSIOLIMUE )KECTKOCTh BOJIbI. Y PaBHEHMSI XUMUUECKUX PEAKLMH, MITFOCTPUPYIOIINX
IIPOLIECCHI, IPOUCXOSAIINE IPU YCTPAHEHUH KECTKOCTH. Y CTpaHEHUE BPEMEHHOMN
KECTKOCTH OBITOBBIMH U XUMHUYECKUMH crtocodaMu. CriocoObl ycTpaHeHUs
MIOCTOSIHHOM KECTKOCTH.

IIpakTHYecKHe 3aHATHS 2

[Mpaktudeckue 3ansaTus Ne 40-41. CriocoObl BeIpaKCHHsI KOHIICHTPAIIMHA PACTBOPOB:
MaccoBast 10JI1 PACTBOPEHHOI'O BELIECTBA, MOJIIPHAS Y MOJISUIbHASL KOHLIEHTPALIUU.
Tutp pactBopa. PenieHne nNpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha 2
pacueT KOHLIEHTpalui 3arpsA3HSIOIINX BEIIECTB U UX CPABHEHHE C IIPEIEIBHO
nonyctuMbiMu KoHIeHTparusamu (I11K).

JlabopaTopHble 3aHATHS 2

JIaGoparophas padota Ne 16, 17. «OuncTka BoJsl OT 3arpsizHeHHi». JJabopaTropHas
pabora Ne 17 «OnpeneneHue )KeCTKOCTH BOABI U CIIOCOOBI €€ yCTPaHEHUS.
Vcnonb3oBaHue METOI0B (PUIBTPOBAHUS U aICOPOILIUM [T OTJEIICHUS 3arpsi3HEHUH B
uccueayeMoi mpooe Bojbl. BeIOOp MeToa OUYMCTKH B 3aBUCUMOCTH OT BUA
3arpsisHeHus. CpaBHeHHE Y(PHEKTUBHOCTH PA3IMYHBIX METOJ0B OYMCTKU BOJIBI B 2
Pa3HBIX YCIOBUSX (B JIaOOpAaTOPHH, B JOMAITHUX H MOJEBBIX YCIOBUsIX). CIIocoObI
yCTpaHEHMsI BCEX BUJIOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIEH KECTKOCTH.
Pemenue skcnepuMeHTaIbHOM 3a/1a4M HA BBISIBIICHHE BPEMEHHOM M MOCTOSTHHOM
XKECTKOCTHU BO/BI. OLIEHKa BEPOSITHOCTH YCTPAHEHUs BCEX BUJIOB )KECTKOCTH B
TOMATITHUX VCITORUIX

Tema 9.1.3.
XUMUYECKUN KOHTPOJIb
KauecTBa MPOAYKTOB
MUTaHUSA

OcHoBHOE conep:kanue 6

Teopernueckoe o0yueHue 2




TocysapcTBeHHOE G0 KeTHOE MpodeccoHa/IbHOE 06pa3oBaTe/ibHOE yupexxaeHue PoCTOBCKO# 06/1acTH «JJOHCKOH TEXHUKYM
KyJIMHAapPHOT'0 UCKYCCTBa ¥ GM3Heca»

KavecTBeHHBIN XMMUYECKUI COCTaB MPOJYKTOB MUTaHus. BeliecTna,
banbcuPUIIPYIONINE TPOAYKTHI MUTAHUS, U BEIIECTBA, 3arPS3HSIONINE TPOTYKTHI 9
nutanus. OnpeneneHue 3arpsa3HIMX XUMUYSCKUX BEIIECTB B IPOIYKTAaX MUTAHUS,
oTpeJIeJICHUE BEIIECTB, HE 3asBJIICHHBIX B COCTABE MPOYKTOB MUTAHUSI.

IIpakTHyecKkue 3aHATHSA 2

[IpakTnueckue 3ansatust Ne 42. OpraHnyeckue 1 HEOpraHM4ECKHE BELIECTBA,
BXO/JISIIIIME B COCTaB NPOAYKTOB nuTaHus. Onpenenenue cocraa OJ10]] Ha CoJepKaHue
MaKpo U MUKPO3JIEMEHTOB. M3yueHne npeuioskeHHbIX MpernoiaBaresneM OIo]] Ha
IpeJMeT XMMUYECKOI0 COCTaBa, ONPEesIEHUE JOJIeH OT CyTOUHOW HOPMBI MAaKpoO U 2
MHUKPOJIEMEHTOB B YKa3aHHOM OJIIOJE.

Pemienue npakTMKO-OpMEHTUPOBAHHBIX 33/a4 110 KYJIMHAPHON TeMaTHKe pa3InyHbIX
THUIIOB.

JlabopaTropHble 3aHATHUS 2

HccnenoBanne XMMUYECKOTO COCTaBa MPOYKTOB MMUTAHUS.

JIaGoparophas pabota Ne 18. «OOHapykeHHEe HUTPATOB B MPOJYKTAX MUTAHUS.
HccnenoBanue MarepraioB MOIYKOJIMUYECTBEHHBIM METO/IOM OIpE/IETICHHs] HUTPATOB C
HCIOJIb30BaHNEM AU(PEeHUIaMUHa (KOPHETJIOAbI OBOIIEH, JIUCThS U KOUEPhIKKa
KaIlyCThl, TU10/1bI PPYKTOB). AHAIIU3 YPOBHS 3arpsi3HEHUs] HUTPAaTaMHU 110 2
MHTEHCUBHOCTH OKPALIMBAaHUS MPOAYKTOB PEAKIIUH.

JIaGoparophas pabota Ne 19. «MccnenoBanue npoayKTOB MUTAHUS HA HAIMYME
yriaeBoioBy».MccnenoBanre MOJIOUHBIX TPOJYKTOB HA HAJIMYKME KpaxMalia.
HccnenoBanue NpoIyKTOB HAa HAJIMYUE TIIIOKO3bI.

Tema 9.1.4.
XUMHUECKUH aHaIu3 1npoo OcHoBHoOeE coepxaHue 4
MOYBBI

Teopernueckoe o0yueHue 3




TocysapcTBeHHOE G0 KeTHOE MpodeccoHa/IbHOE 06pa3oBaTe/ibHOE yupexxaeHue PoCTOBCKO# 06/1acTH «JJOHCKOH TEXHUKYM
KyJIMHAapPHOT'0 UCKYCCTBa ¥ GM3Heca»

Knaccudukarys moys o Buay v Ha3HAYEHHUIO, UCXO/Sl U3 XUMHUYECKOTO COCTaBa.
Wnentudukanys npoOsl MOYBHI 110 €€ XMMUYECKOMY COCTaBy, OIMCAHHE
BO3MOXKHOCTEH ee mpuMeHeHHs. TpeOoBaHMs K Ka4eCTBY ITOYBBI PA3IHYHOTO
HazHaueHus. Onucanne 0COOEHHOCTEW UCTIONB30BaHU IT0YB B 3aBUCUMOCTH OT TUIIOB,
CIIOCOOBI yTyYIIIeHNSI KauecTBA IT0YB B 3aBHCUMOCTH OT Ha3HaueHus. OGiactu 2
MCIIOJIb30BAHUS OPTaHMYECKUX YI0OPEHUH B 3aBUCUMOCTH OT KAaUeCTBEHHOT'O COCTAaBA.
Omnrcanne OpraHu4ecKux yAoOpeHui U NX PUMEHEHUE B 3aBUCHMOCTH OT COCTaBa
MOYBHI U €€ Pa3HOBUAHOCTU.COCTaB MUHEPAIBHBIX YIOOPEHNUI U X IPUMECHEHHE B
3aBUCHMOCTH OT COCTaBa IMOYBHI U €€ pa3HOBUAHOCTH. B3aumMocBs3p cocraBa

HccnenoBanne XMMHUYECKOT0 cOCTaBa Mpo0 MOYBBI.

JIaboparopHas padota Ne20. «Ob6HapykeHue HEOPraHUYeCKUX MPUMECeid B Mpooax».
[TpuroroBneHue mpoObI MOYBHI IS UCCIIEAOBAHMS KHCIOTHOCTH/IEIOYHOCTH,
HEOpraHM4ecKux 3arps3HeHuil. OOHapyXeHue XJI0pUuI- U CyIb(paT-HOHOB B IIpoOe
nouBbl. CocTaBieHUE YpaBHEHUN peakuil oOHapykeHus. CpaBHEHHE MOITy4YEHHbIX
nokaszaresiel ¢ HOpMaTUBHBIMU (CIIPABOYHBIMHU ) 3HAUEHHUSIMH. 1
Onpenenenne pH BOJHON BBITSDKKH MOYBBL, €€ KUCIOTHOCTHU U IIEI0YHOCTH.
HccnenoBanue BOAHBIX BBITSHKEK 00pa3I[0B FOTOBBIX MOYBEHHBIX cMecel (JUIs pa3HbIX
TUMOB pacTeHuil). Onpenenenue pH nMouBsl ¢ UCTIONB30BaHUEM UHIUKATOPOB. OlLieHKa
TUIIOB MTOYB B MPE/ICTaBIEHHBIX 00pa3nax (CUIbHOKUCIAs, KUCas, caaboKucasi,
HENTpasbHas, LEI0YHAs).

Tema 9.1.5.
UccnenoBanue o0bEKTOB OcHoBHOE coiep:KaHue 7
o6uocdepsl

Teopernueckoe o0yueHue 2

VY4eOHo-Hccae10BaTeNbCKUI MMPOEKT B 00JIaCTH HCCIeA0BaHNs 00bEKTOB OHOChephI.
O0630p TeM yueOHO-HCCae10BATENbCKUX MPOEKTOB. AJITOPUTM BBITIOJTHEHUS MPOEKTA.
Omnpenenenue nmpooIeMbl HCclieIoOBaHUsA. MeToIpl TOMCKa, aHaIu3a U 00pabOTKH
nH(pOPMAIIUU O IPOEKTE B PA3TUUYHBIX HICTOUHUKAX.

[MpakTnyeckue 3aHATHS 2




TocysapcTBeHHOE G0 KeTHOE MpodeccoHa/IbHOE 06pa3oBaTe/ibHOE yupexxaeHue PoCTOBCKO# 06/1acTH «JJOHCKOH TEXHUKYM
KyJIMHAapPHOT'0 UCKYCCTBa ¥ GM3Heca»

[Tpaktrueckoe 3anstue Ne 44 — 45, OnpeneneHue npooIeMbl UCCICTOBAHUS .
O06ocHOBaHNE aKTYATBHOCTH BRIOPAHHOW TeMbl. BhIsIBIICHHE TIPOOJIEMBI HCCIICIOBAHUS. 5
Br160p 00beKTOB 1 MeTOI0B HccaenoBanus. [loctaHoBka 1eneit u 3aga4
uccinenoanus. OnpeneneHue nNpoaykTa ucciaeaopanus. OnpeaeneHye 3TarnoB u
3ammura npoekra: [IpencraBieHne pe3yabTaTOB BBITOJHEHUS y4eOHO- 2
HCCIIEIOBATENLCKUX IIPOEKTOB (BBICTYIJICHHUE C MTPEe3EHTAIIHEH ).
JlabopaTropHble 3aHATHSI 2
JlaGopaTopublie padoTsl Ne 21.ViccnenoBanue npeioKeHHOro 00beKTa Ha
KHCJIOTHOCTb, IIEJIOYHOCTh, XMMHUYECKUI COCTAB (3arpsA3HUTENHN, MAKPO- U 5
MUKpOod3JieMeHThl). O0paboTKa pe3ynbTaToB uccienoBanus. OleHka KauecTBa
MCCIIEyeMOTo 00bEKTa, HCXO/S U3 PE3yIbTaTOB XUMHUECKOTO aHAITN3a.
Kouncyabranumn 3
IIpomMe:xxyTouHasi aTTecTAllUs MO0 TUCHHUILIMHE (IK3AMEH) 6
Bcero 144
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3. YCJIOBUS PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCITATLIAHBI

3.1. Jlns peanuzamuy OpOrpaMMbl y4eOHOH JUCHMIUIMHBI JOJDKHBI OBITH TPEIYyCMOTPEHBI
CIIEIyIOIINE CHEIUAIbHbBIC TOMEIICHUS:

Kabunet «Xumumn», OCHaIIeHHBIA 000PYIOBAHUEM :

MHOTO(YHKIIMOHATbHBIA KOMIUIEKC MTPENOoaBaTels;

HarJsiiHble 1MOCOOMsS (KOMIUIGKTHI Y4eOHBIX TaOJMI, CTEHJOB, CXEM, IUIAKaTOB, MOPTPETOB
BBIJIAIOIIMXCS YUCHBIX B 00J1aCTH oOecrieueHus: 6€30MacHOM KU3HEAeITeIbHOCTH HACeIeHUs U Jp.);

O0opynoBanue yueOHOro KaduHeTa (HArJsiAHbIe MOCO0HUsI): HAOOPHI MAPOCTEPKHEBBIX MOIETEH
MOJIEKYJI, MOJEIH KPUCTALIMYECKUX PEHIeTOK, KOJJICKIUU MPOCThIX M CJIOXKHBIX BEIIECTB H/WIK
KOJUJICKIIMM TIOJIMMEPOB; KOJUICKIUS TOPHBIX IMOPOJ M MHHEpasioB, Tabnuua MeHneneeBa, ydeOHbIE
buapMbl, IUGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

Texnuyeckune cpeacrBa oOyueHHUs: KOMIIBIOTEp C YCTPOHCTBaMU BOCIIPOM3BEACHUS 3BYKA,
OPUHTEP, MYJIbTUMEINA-TIPOCKTOP C OHKPaHOM, MYJIbTUMEAMIHAs JOCKa, yKa3Ka-Mpe3eHTep s
IIPE3CHTALAMN.

O6opynoBanue 1a0OpaTOpuu U pabOYUX MECT J1adOpaTOPUU: MEH3YPKHU, MUIETKU-KalelbHUIIbI,
TEPMOMETPBI, MHUKPOCKOII, JIyNbl, MPEAMETHbIE W IOKPOBHBIE CTEKJA, IJIAHIIETHl JI1 KalelbHbIX
peakiuii, QuapTpoBargbHas Oymara, MPOMBIBAJKH, CTEKISHHbIE MPOOUPKH, PE3UHOBBIE MPOOKH,
¢doHapuky, HaOOp pEaKTUBOB, CTEKJISIHHbIE NaJIOYKH, IITATUBBI JUIsl MPOOMPOK;MEPHBIE LIMUIMHAPHI,
BOPOHKU CTEKJISIHHBIE, BOPOHKHU JeiuTeNbHble HMumumHApuyeckue (50-100 mu), CTynmkM C HECTHKOM,
dapdopoBble HalIky, TUHIETH, QUIBTPHl OyMaXkHbIe, BaTa, MapJis, YaCOBBIE CTEKJIA, AJIEKTPOILIUTKH,
71a00paTOpHbIE ITATUBbI, CIUPTOBbIE TOPENIKH, CIIMUKH, IPUOOpP JUIsl OJyYyeHUs ra3oB (UiIu poOupKa C
ra300TBOJAHON TPYOKO#), AepKaTtenu sl MPOOUPOK, CKIISTHKU JJISi XPaHEHUs PEaKTHBOB, Pa3/IaTOUHBIC
n0TKu; xuMuueckue crakansl (50, 100 u 200 mut);mmaTen; MUHIETHI; TUTEIbHBIC UL, CEKYHIOMEPHI
(Talimepsl), MepHBIe TTpoOupku (Ha 10-20 M) u MepHbIe KOnObI (25, 50, 100 u 200 M), BoasiHast OaHs
(umu  TEpMOCTaT), CTEKJISHHBbIE MaJO4YKW; KOHWYeckue KoyObl nis TutpoBaHus (50 u 100 wmu);
WH/IMKAaTOpHBIE MOJIOCKH JJIs ompeaeneHus pH M cranaapTHas MHIUKATOPHas ILIKajla; YHUBEPCAIbHBIN
uHAuKaTop; nunerku Ha 1, 10, 50 mu (wnm posartopsl Ha 1, 5 u 10 mu), OropeTkH sl TUTPOBaHMUS,
MenunuHckue mmpunbl Ha 100-150 w1, smabGopaTtopHble W/MIM aHAIMTHYECKUE Bechl, pH-merpsl,
CYIIUIbHBIN MKad, U ap. JabopaTopHOE 000PYIOBAHUE

3.2. Nudopmanuonnoe odecneyeHne peaan3anuu NporpaMmsl

1. Jns peanusanuu mporpamMmbl OMOIMOTEUYHBIH (OHJ 00pa30BaTENbHONW OpraHU3allvU JIOJKEH
UMEThb Te4aTHble W/WIM  DJEKTPOHHblE oOpa3oBaTelbHble M HMH(OPMAIMOHHBIE  PECYpPCHI,
PEKOMEH/I0BaHHBIE ISl HUCIIOJIb30BAHUS B 00pa30BaTEIbHOM IPOLECCE, HE CTaplle MATH JIET C MOMEHTa
U3JIaHUs.

2. PexomeHnyemble I€YaTHbIE W3JIaHUS MO peaju3aluuu 0011e00pa3oBaTeNbHON AUCIUITINHBI
NpE/CTaBICHbl B METOJUYECKUX PEKOMEHJAIMAX M0 opraHusanuu obydenus. 3.2. UnpopmanmoHHoe
o0ecrnievyeHre peaan3aluy IporpaMMel

3.2.1. OcHOBHbIE U31aHUSA

Xumus. 10 wimace: y4eb.nas 00meoOpa3oBaTeNbHBIX OpraHu3anuii: 0a30Bbiii  ypoBenn/ [.E.
Pymsutuc, ®@. I'. ®enpaman. — 9-e uzn., crep. — M.: [IpocBemenue, 2022. — 224 c. : un.

Xumus. 11 wimace: y4eb.m1s 001meoOpa3oBaTeNbHBIX OpraHu3anuii: 0a30Beiid  ypoBeHb/ [.E.
Pymsutuc, ®©. I'. ®enpaman. — 9-e uzn., crep. — M.: [IpocBemenue, 2022. — 223 c. : um.

Xumus. unaktnueckwit marepuan. 10-11 kmaccer: yue6.nms oOmieoOpa3oBar. OpraHU3AIHi:
0a3oBbiil ypoBeHs/ Pamenikuit A. M. — 10-e uzn., — M.: [Ipocsernienne, 2022. — 144 c.

3.2.2. JlonoJHUTEIbHBIE HCTOUYHUKH

Konctutynus Poccuiickoit deneparyu (mpuHsATa BCEHAPOJHBIM TosiocoBanueM 12.12.1993)

®enepanbHbiit 3aK0H OT 29.12.2012 Ne 273-D3 «O6 obpazoBannm B Poccuiickoit denepanum.
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3 [Iucemo MunucrepcTBa 06pazoBanus u Hayku PO ot 24.11.2011 Ne MJ1-1552/03 «O6 ocHameHuu
00111e00pa30BaTENbHBIX YUPEXKACHNH YIeOHBIM 1 yueOHO-Tab0paTOpHEIM 000pyIOBAHUEM).

4. KOHTPOJIb Yl OLIEHKA PE3VJIbTATOB OCBOEHUS
YYEBHOM JUCIUILINHBI

KoHTporms M OIEHKa pe3ynbTaToB OOy4YeHMs OCYIIECTBISIETCS IPENojaBaTesieM B IIpolecce
NPOBEICHUS NPAKTUYECKUX 3aHATHHA W Ja0OpaTOpHBIX padOT, TECTUPOBAHMS, a TAKXKE BBITOJHEHHS
O0yJalOMMHUCS MHIUBHIYalbHBIX 33JaHUil, TPOEKTOB, HCCiIeAoBaHUN. Pe3ynbpraTel 00yueHHS
OTIpPEeNeNAI0T, YTO OOyJaromuecss AOJDKHBI 3HATh, NOHMMATh M JIEMOHCTPUPOBATH IO 3aBEPILICHUH
U3yYCHUS TUCIUTUTNHBIL.

Jns  ¢opMupoBaHHs, KOHTPOJS W OLEHKHA pE3YyIbTaTOB OCBOCHHUS YYeOHOM AMCHUIUINHBI
UCTIONIB3YeTCS CHCTEMa OIICHOYHBIX MEPONPHUATHH, NpPEACTAaBIAIOMAs COOOH KOMIUIEKC Y4eOHBIX
MEpOTIPHUATHIA, COTJIACOBAHHBIX C pe3ysibTaTaMu 00ydeHus 1 copmynnpoBaHHbiX ¢ yaetom GI'OC COO

(mpeametHble pe3ynbrathl no aucuurunae) u GI'OC CIIO.

Monyas / Pazaen
/ Tema

PesyabTaT 00yuenus

OueHoYHbIe MepONIPUATHS

OK

| OCHOBHOM MOAYJIb

1 Pa3nea 1. Ctpoenue u
CBOJiCTBa
OpraHUYecKuX
BENIECTB

HccnenoBarb cTpoeHHne U
CBOIICTBAa OpPraHUYecKHX
BelllecTB

KonTtpoabnas padora «CTpoenue
U CBOHCTBA OPraHN4YecKHuX
BelecTB»

1.1

Knaccugukarus,
CTpOCHHE U
HOMEHKJIIATypa
OpraHUYeCKUX BEIIECTB

Knaccuguimpopats opraHHueCKUe
BEIECTBA B COOTBETCTBHHU C X
CTpPOEHHEM

1. 3ananus Ha cocraBneHue
Ha3BaHUH OPTaHUIECKUAX
COEJIMHEHUII 110 TPUBHUATILHON WIIH
MEXITyHApPOIHOM CHCTEMAaTHIECKON
HOMEHKJIaType.

3agaHus Ha COCTABJICHUE MOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX
(hopMysT OpraHUYECKUX BEIIECTB
OT/ICJIbHBIX KJIaCCOB.

2. 3. 3ajaun Ha onpezesieHue
TpocTenteld GopMyITbl
OpPTaHUYECKOW MOJICKYJIBI, HCXOMS
W3 DIIEMEHTHOTO cocTara (B %).

OK 01

1.2

CBolicTBa OPraHUYECKUX
COEIMHEHU

YcTaHaBIMBaTH 3aBUCHMOCTD
(hHUBUKO-XMMUYECKHUX CBOWCTB
OpTraHMYECKHUX BEIIECTB OT
CTPOCHUS MOJIEKYII

1. 3ananus na cocrasnenue
YpaBHEHUN XUMUYECKHUX PEAKILIHIL C
Y4aCTUEM OPTaHUYCCKHUX BCUICCTB
Ha OCHOBaHUH MX COCTaBa U
CTPOCHHUSL.

2. 3ajaHus Ha COCTaBJIEHHE
YPaBHEHMI XUMUYECKUX PEAKLUH,
WUIIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA C YYE€TOM MEXaHU3MOB
MPOTEKaHUA JaHHBIX pealcum‘/’l H
T€HETUYECKOU CBSI3U OpPraHN4Y€CKux
BEIIECTB Pa3HBIX KJIACCOB.

3. PacuerHble 3a1auH 1O
YPaBHCHHSAM PEAKIU ¢ ydacTueM
OpPTraHUYECKUX BEIICCTB.

4. JTa6oparopHas paboTa
«[Tomyuenne aTHICHA U N3yUEHHUE
€r0 CBOMCTBY.

OK 01
OK 02

1.3

OpraHudeckre BemecTBa
B )KHU3HEESITEIIbHOCTH

OOOCHOBBIBATH 3HAYEHHUE U
MIPUMEHEHNE OPTaHMYCCKIX

[IpakTHKO-OpHEHTHPOBAHHBIE
3alaHus TI0 COCTABIICHUIO

OK 01
OK 02
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YEJIOBEKA.
IIpousBoactBo 1
TIPUMEHEHHE
OpPraHMYECKHUX BEIIECTB
B IPOMBIIJIEHHOCTH

BEIIECTB B OBITOBOM 1
MIPOU3BOJICTBCHHOM JCITEIBHOCTH
4eNoBeKa uxX (U3UKO-
XUMHUYECKUMU CBOICTBAMU

XUMHYCCKUX PEAKIHIA C YIaCTHEM
OpPraHUYCCKUX BEIICCTB,
HCTIONB3YEMBIX JUIS UX
UACHTU(DUKAIMA B OBITY H
MIPOMBIIICHHOCTH.

2 Pazpnex 2. @opMyIUPOBATH 6A30BbIEC
OcCHOBBI cTpoeHUs MOHATHUS M 3aKOHBI XHMHUU
BelllecTBa

2.1 CrpoeHne aToMOB Cocrassite Xummaeckue Gpopmyist | 1. Tect «CTpoeHHe aTOMOB OK 01
XMMHUUYECKHX JJIEMEHTOB | COSIMHEHHH B COOTBETCTBUH CO XMMHYECKHX 5JIEMEHTOB 1 IPUPOJIA
U IPUPO/Ia XUMUYECKOH | CTEHNEHBIO OKUCICHUS XUMUUECKUX | XpMHYCCKON CBSI3IDY.

CBSI3U 3JIEMEHTOB, UCXOIS U3 2. 3a/1a4 HA COCTABNCHHE
BaJICHTHOCTH XUMHYECKUX (OPMYI
SJICKTPOOTPHLATCIIBHOCTH JIByXaTOMHBIX COEJMHEHUH
(oxcuaoB, cynbpUIOB, THAPUIOB U
T.IL).

2.2 [epronnaeckuii 3akoH 1 | XapaKkTepu30BaTh XUMHUUECKHE [IpakTHKO-OpHEHTHPOBAHHBIC OK 01
Tabnuia 3JIEMEHTHI B COOTBETCTBUH C HX TEOPETHYECKNE 3aJaHus Ha OK 02
HA.N.Menneneesa MOJIO’KCHUEM B TIEPHOIUUECKOM XapaKTepU3aIMI0 XUMHIECKUX

CHCTEME XUMUYECKUX 3JIEMCHTOB 3JIEMEHTOB: «MeTammnaeckue /

J.N. Menneneesa HEMETaJIJIMIeCKHE CBOMCTBA,
3EeKTPOOTPHULIATEIEHOCTh U
CPOJCTBO K IEKTPOHY XUMUUECKUX
3JIEMEHTOB B COOTBETCTBHE C UX
3JIeKTPOHHBIM CTPOEHHEM U
HOJIOKEHUEM B MIEPUOTUIECKOM
CHCTEME XUMHYECKHUX 3JIEMEHTOB
J.1. MenneneeBay.

3 Pazgea 3. CocraBaaTh ypaBHeHus u cxembl | Konrpoabnas paéora «CtpoeHue
XuMHYeCcKHEe Peakuy | XMMHYeCKHX peakuuii BelllecTBa M XUMHYeCKHe

peaKkuum»

3.1 Turer XuMuIeCKUX CocTaBnaTh peakuny COeIMHERN, | 1. 3amaun Ha COCTaBJICHHE OK 01

peakuui

pazioxeHust, 0OMeHa, 3aMelIeHHs,
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIC
PEaKIMH U PeaKIMi KOMILIEKCO-
oOpa3oBaHus (Ha

pUMepe T'HAPOKCOKOMILIEKCOB
AIIOMUHUS U [IUHKA) C y9aCTHEM
HEOPraHUYECKUX

BEILIECTB

YPaBHEHUN PEaKIUii:

- COCIHMHEHHS, 3aMELICHHS,
pasiioxeHust, 0OMeHa U peakLuii ¢
y4acTHeM KOMILIEKCHBIX
COCMHEHUI (Ha puMepe
THAPOKCOKOMIUIEKCOB aTIOMHHHS H
[MHKA);

- OKHCIIHTEJbHO-
BOCCTAHOBUTCJIIbHbBIX peaKI_[I/Iﬁ C
HCIIOJIB30BAaHUEM METO/Ia
3JIEKTPOHHOTO OajaHca,

- C y4acTHEM KOMILICKCHBIX
COCJIMHEHUH (Ha mpuMepe
THIIPOKCOKOMIUIEKCOB IIMHKA U
ATTFOMUHHUS).

2. 3ajaun Ha pacuer
KOJIMYCCTBCHHBIX XapaKTepI/ICTI/IK
MPOAYKTA PEaKIMK COCAMHCHHS,
MacCOBOM WM 00bEMHOM J0JIH
BBIXOJIa IPOYKTa PEAKIIUU
COCJIMHEHUS OT TCOPETHICCKH
BO3MOYKHOT'0; 00bEMHBIX
OTHOIIICHHH T'a30B;
KOJIMYECTBEHHBIX XaPaKTEPUCTUK
HNUCXOOAHBIX BECUICCTB U HpO}lyKTOB
peaxiuu; Maccel (00beM,
KOJIMYECTBO BEIIECTBA) MPOAYKTa
peaKInu, eCiIi OJHO M3 BCILCCTB
JTAHO B BH/IC PacTBOPA C
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ONpeIeTICHHON MacCcOBOM Jomei
PacTBOPEHHOTO BEIECTBA.

3.2

DIEeKTPOIUTHIECKAS
JUCCOLMaIs U HOHHBIN
oOMeH

CocTaBinsiTh ypaBHEHHUS
XUMHYECKHX PEAKIMH1 HOHHOTO
o0MeHa ¢ yJacTueM
HEOPraHMYECKHUX BEILECTB

1. 3aganus Ha cocraBnenue
MOJIEKYJISIPHBIX U MOHHBIX PEaKIUil
C y4acTHeM OKCHUOB, KUCJIOT,
OCHOBaHHUHU U COJICH, HOHHBIX
peakuuii THapoNIM3a CoNei,
yCTaHOBJICHUE M3MEHEHUS
KHUCJIOTHOCTH CPEIBI.

2. JlaGopaTopHas pa6oTa
«Peakuuu rugponnza.

OK 01

Paznen 3. Ctpoenne u
cBoiicTBa
HEOPTraHHYeCKHX
BENIECTB

HUccnenoBarsb CTPOEHUE N
cBoiicTBa HEOPraHu4e€CKux
BCIIECCTB

KonTtponbnas padora «CpoiicTBa
HEOPraHMYeCKHUX BellecTB»

4.1

Knaccugukarus,
HOMEHKJIIATypa u
CTpOeHHE
HEOPraHUYECKUX
BEIIECTB

Kiaccudummposars
HEOPraHWYECKHUE BEIICCTBA B
COOTBETCTBHH C UX CTPOCHHEM

1. Tect «Homenknatypa u
Ha3BaHUE HEOPTaHMUECKUX
BEIIECTB UCXO U3 UX XUMHIECKON
(hopMyIIBI HITH COCTaBICHUE
XMMHUUECKOIT (hOpMYIIBI UCXOAS U3
Ha3BaHM BEIIECTBA 110
MEXIYHapOAHOU WIN TPUBUAILHOU
HOMEHKJIaTypey.

2. 3ajaun Ha pacyeT MaccoBOit
JIOJIA (MacChl) XUMHUYECKOTO
aJIeMeHTa (COeTMHCHMS)B MOJICKYJIe
(cmecn).

3. IIpakTnueckue 3a1anus 1o
K1accu(UKalum, HOMEHKIIAType U
XUMHYECKHM (hOopMyIam
HEOPraHWYECKHX BEIIECTB
Pa3IHYHBIX KIACCOB.

4. TpaxTuueckue 3a1aHus Ha
oTpeieIeHue XUMHYECKON
AKTUBHOCTH BEIECTB B
3aBHCHUMOCTH BHJa XUMHYECKON
CBSA3U U TUIIA KPUCTAJUINYECKOU
peIIeTKH.

OK 01

4.2

DU3NKO-XUMHUUECKHUE
CBOMCTBA
HEOPTaHUYECKUX
BEILIECTB

YcranaBiauBaTh 3aBUCHUMOCTD
(hHUBUKO-XMMUYECKHUX CBOMCTB
HEOPTaHMYECKUX BEIIECTB OT
CTPOCHHUS aTOMOB M MOJICKYII, a
TaKXKe THUIAa KPUCTAJUTHICCKOM
pEeLIeTKH

1. Tect «OcobeHHOCTH
XHUMHUYECKUX CBOMCTB OKCHIOB,
KHCIJIOT, OCHOBaHHUH, aM(pOTEpHBIX
THUIPOKCHUJIOB U COJIEH».

OK 01
OK 02

2. 3ajaHus Ha COCTaBJIEHHE
YPaBHEHUH XUMHUUYECKUX PEaKLUi C
y4aCTHEM TPOCTHIX U CIIOKHBIX
HEOpPraHWYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB H
aM(pOTEpHBIX IJIEMEHTOB;
HEOpPraHWMYECKHUX KUCIIOT,
OCHOBaHUH 1 aM(OTEPHBIX
THUAPOKCHUIOB, HEOPTaHUYECKUX
CoJIeH, XapaKTepU3YIOLIUX UX
CBOWCTBA H CIIOCOOBI TIOTYYCHUS.
3. TIpaKkTHKO-OPHEHTUPOBAHHBIE
TEOpETUIECKHE 3a/IaHus Ha
CBOWCTBA U MOJy4Y€HUE
HEOPTaHMYECKUX BEIIECTB.

4. JTa6oparopuas paboTa
«CBoiicTBa METAJNIOB U
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HEMETAJIIOBY.

4.3 [IpousBonctso OO060CHOBBIBATH 3HAUCHHE U IIpakTuKO-OpHEHTHUPOBAHHBIE OK 01
HEOPTaHHUYECKUX MPUMEHEHNE HEOPTaHNIECKUX 3aJlaHus [0 COCTAaBJICHUIO OK 02
BEIIIECTB. BEILECTB B OBITOBOM H XUMHMYECKHUX PEaKIHii ¢ ydacTuem
3HayeHue ¥ MPUMEHEHHUE | MPOU3BOACTBEHHON NeSTEIbHOCTH HEOPTaHMUYECKUX BEILECTB,

B OBITY U Ha YeJoBeKa UX pHU3NKO- HCIONB3YEMBIX JUI UX

IIPOU3BOJICTBE XMMUYECKMMU CBOHCTBaMU UACHTH(UKALNHT U
MIPOMBIIIUICHHBIX CIIOCOO0B
MOJTyYECHHSI.

5 Pazgen S. HccaenoBars paBHOBecHe U KonrpoabHas padora «CxopocThb
Kunernueckue u CKOPOCTh XMMHMYECKHMX peaKkuui XHMHUYECKOH peakuuu u
TepMOJUHAMHYECKHE XHMHYECKOe PABHOBECHE»
3aKOHOMEPHOCTH
NPOTEKAHUSA
XHMHMYECKHX peaKnui

51 Kunerunueckue Hccnenosats BIUsHUE 1. Jla6oparopuas pa6oTa Ha OK 01
3aKOHOMEPHOCTH KOHIIEHTPAIH Pearupyromux BBIGOD: OK 02
HpOTeKEiHI/IH XAMHUYECKUX | BEIIECTB U TEMIIEPATyphl Ha ) - «OnpeeneHne 3aBUCHMOCTH
peaxiui CKOPOCTh XUMHUYECKUX PeaKLuit CKOPOCTH PEaKIHH OT

KOHIIEHTPalUH PEarupyromux
BELIECTBY;

- «OmpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKIiH OT
TeMIIepaTyphl».

2. TIpaKTHKO-OpHEHTHPOBAHHBIE
TEOPETUYECKHE 3aaHUS Ha aHAIIU3
(haKTOpPOB, BIUSIONINX HA
HM3MEHEHHE CKOPOCTH XUMHYECKON
peaxIyH.

52 TepMo-nuHamMuueckue UccnenoBaTh BIUsHUE U3MEHEHUS 1. 3amaun Ha pacyeTH TEMIOBBIX OK 01
3aKOHOMEPHOCTH KOHIIEHTPAIIH BEIIECTB, PEaKIIH s dexToB xummueckux peakumit 1 | QK (02
NMPOTEKAHNS XUMHUYECKHUX | CPEIbl M TEMIIEPATypPhl Ha onpejieieHIe THIIA Peakiuy (110
peaxuuii. CMEIIEHHE XUMUYECKOTO TernoBoMy 3heKTy: 3K30- U
PaBHOBecHe XUMHUYECKUX | paBHOBECHS SHIOTEPMHUIECKHE).
peaknun 2. IIpakTHKO-OpHEHTUPOBAHHBIE

3aJaHus Ha IPUMCHEHUE IPpUHIIUIIA
JlelIaTenbe AJis HAX0XKAECHUS
HarpaBJICHUA CMCIICHUA
PaBHOBECHS] XUMHUYECKON PEaKIUH
U aHanu3 (PakTOPOB, BIMAIOUINX HA
CMCHICHHUEC XUMHYCCKOTO
paBHOBeCHSL.

3. JlaGoparopuas paboTa
«W3ydeHue BIUSHUS PA3INIHbIX
(hakTOpOB Ha CMeleHUE
XIMHYECKOTO PAaBHOBECHSI.

6 Pa3gen 6. lucnepcubie | MccaenoBaTh qucnepcHbIe KonTtpoabHasi padora no teme
CHCTEMbI CHCTEMBI «J/lucnepcHble CHCTEMbD»

6.1 Hucnepcubie cuctemsl 1 | Paznuyarh UCTHHHBIE PACTBOPHI, 1. 3ayaun Ha IPUTOTOBJICHHE OK 01
(akTOpHI HX KOJUIOMIHBIE PACTBOPHI U PacTBOPOB. OK 02
YCTOWYUBOCTH rpy0OIUCTIEpCHBIE CHCTEMBI Ha 2. TIpaKTHKO-OPHEHTHPOBAHHBIE

OCHOBC XMMUCCKOTO pacueTHbIe 33JJaHKs Ha
OKCIEpUMEHTA JUCTIEPCHBIE CHCTEMBI,
HCIIOJIb3yeMbIe B OBITOBOH U
HpOHBBO}ICTBeHHOﬁ JACATCIPHOCTHU
YeI0BeKa.
6.2 HccnenoBanue cBOWCTB Uccnenosats ¢pusnko-xumudeckue | Jlaboparopuas pabota (Ha BeiOop): | OK 01

JAUCIICPCHBIX CUCTEM

CBOICTBa Ppa3JIMYHbIX BUJI0B
JUCTICPCHBIX CUCTEM

- IlpuroroBneHue pacTBOpPOB;

- UccnenoBanue gucnepcHbIX
CHCTEM.
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7 Paznen 7. HccaenoBath cBoiicTBa
KadecTBeHHEbIE OPraHMYecKuX U
peaknuu O0HAPY’KeHHs] | HEOPraHMYeCKHX BelecTB ¢
OPraHUYecKHuX U HCIO0JIb30BAHHEM Ka4eCTBEeHHBIX
HEOPraHMYeCKHX peakuui
BellleCTB
7.1 OOHapy>xeHue UccnenoBaTh KaueCTBEHHBIE 1. JlaGoparopHas paboTa (Ha OK 01
HEOPraHUYECKUX PeaKIMH HEOPraHMIeCKHUX BEIIECTB | BRIGOp):
KaTHOHOB M aHIOHOB - AHanuTHYECKHE PEaKIUH
kaTroHoB |-VIrpynm;
- AHalIUTHYECKUE PEAKIIUHI
AQHUOHOB.
2. TIpaxTHyeckue 3a1aHus Ha
COCTAaBJICHUE YPABHEHUM peakuil
oOHapyxeHust kKatnoHoB |-VIrpynn
U aHHOHOB, B T.4. B MOJICKYJIIPHOU
Y MOHHOH opMmax.
7.2 OOHapyxeHHe HccnenoBaTh KauyecTBEHHBIE 1. JIaboparopHas pabota (Ha OK 01
OpraHUYeCKUX BEIIECTB peakLuu OPraHudeCcCKuxX BBIOOD):
OTACJIBHBIX KJIACCOB C COEIMHEHUU OTIEIbHBIX KIaCCOB - KauecTBeHHBIC peakuuy Ha
HUCTIOJIb30BAHNEM 5 OTZEJIbHBIE KIJIACCHI OPTaHUYECKUX
Ka4YCCTBCHHBIX PCAKIINH BEIIECTB;
- KauectBeHnbI#t aHanu3
OpraHWYecKUX COeAUHEHUH 10
(YHKIIMOHAIBHBIM IPYIIIaM.
2. [IpakTuyeckue 3a/1aHus Ha
COCTaBJICHHE KaYeCTBEHHBIX
peakuuit oOHapyXeHHs
OpraHMYECKUX COCANHEHHH.
1 IpuknaagHoil Moayab
8 Pa3gen 8. OueHuBaTh nocJaeACTBUSA 3ammura Keiica (¢ yueTom
Xumus B ObITY U OBITOBOI M MPOU3BOICTBEHHOM Oyayuieii npodeccuoHaNbHOI
NPON3BOCTBEHHOMH AefATeIbHOCTH YeJIOBeKa ¢ JeATeJIbHOCTH)
JeATeIbHOCTH MO3UINI IKOJIOrHYecKoi
yeJIoBeKa 0e3omacHOCTH
Xumus B ObITY U OrnenuBath nocneacTsus OeiToBoit | Keiic (¢ yuetom Oymyieit OK 01
MIPOU3BOJCTBEHHO U Y IPOU3BOACTBEHHON npO(ECCHOHANBHOM ASSITENBHOCTH) | (YK ()2
JIESITEJIbHOCTH YEJIOBEKa | JESATENIbHOCTH YeJIOBEKa ¢ MO3UIMK | Bo3MokHbIE TeMBI KEMCOB: OK 04
3KOJIOTHYECKOI 0€30ITaCHOCTH 1 TToreruieHue kiauMara u
BBICBOOO’KICHHE Ta30BBIX I'HJIPATOB OK 07
CO JIHA OKeaHa.
2. Byayuue MaTepHaisl 1S aBua-,
MaITuHO- ¥ IPUOOPOCTPOEHHUS.
3. HoBsle MaTepHasl s
COJIHEYHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE
PacTUTENBHBIX MIPEIapaToB.
01 Pa3znen 9.1. HWuTepnpeTrupoBaTh XMMHYecKHe | 3amuTa y4eOHO-
HccaenoBanue n npoueccsl M sIBJIeHUA B 0Mocepe | MCCIeA0BATEIbCKOrO MPoeKTa (¢
XHMHYeCKHii aHATIU3 ydyeTom Oynymieit
00beKTOB OHOChephI npogeccHoHAILHOM
JeSITeJIbHOCTH)
911 OCHOBBI JTabOpaTOpHOU BrpInonHATh NOTHBINA UK 1. JTaGoparopnas pa6ora «Ocroser | OK 01

NPaKTUKH B
poheCCHOHATHHBIX
11ab0paTopusX

JKCIEPUMEHTAIEHOTO
HCCIEI0BaHUS C COOIIOIEHHEM
MpaBUJI OE30IIACHOTO OOpaIleHIS C
BEIIECTBAMHU U JTA0OPATOPHBIM
o0opynoBaHuEM

71a00PaTOPHON MPAKTUKHI.

2. Tumnossie pacy€Thl IO TEMATUKE
OKCIICPUMCEHTA.

3. 3ajauu Ha BBIYUCIEHHE
CpEeIHEero 3HaYCHHS
9KCIIEPUMEHTAJIbHBIX TAHHbIX,
MOTPEIIHOCTH.
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4. TpencraBnenue pe3yabTaToB
IKCIICPUMCHTA B pa3InyHON Gopme
(Tabnuna, rpaduK, OTYET, AOKIA],
NIpe3eHTalts).

9.12

XUMHYECKUH aHAJIN3
po0 BOIBI

HccnenoBaTh XUMHYECKUNA COCTAB
po0 BOJIBI

1. Tecr «CsoiicTBa u cocTaB
BOJBD».

2. 3ananne «XUMHYECKH COCTAB
BOJIBI, THIT BOJIBI U CIIOCOOBI €€
MPUMEHEHUSD (C UCTIOIB30BAHUEM
HOPMATHBHBIX TOKYMCHTOB).

3. IpaKkTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3a/1aHUsI HA COCTaB
BOJBI U CIIOCOOBI BBIPAYKCHHS
KOHLIEHTpaLU{ U IlepecyeT
KOHIICHTpAaui (C UCIIOJIB30BAHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

4. Jla6oparopuas paboTa Ha
BEIOOD:

- OuucTKa BOJbI OT 3arps3HEHUN;

- Omnpenenenue pH Bonbl u ee
KHCJIOTHOCTH;

- OmnpezneneHue 5KECTKOCTH BOABI H
CHOCOOBI e YCTpaHEHHs.

OK 01
OK 02
OK 07

9.13

XUMHYECKUN KOHTPOJIb
Ka4ecTBa IPOJYKTOB
MU TaHUA

HccnenoBath XUMUYECKHI COCTaB
MPOAYKTOB MTUTAHUS

1. Tecr «Opranuueckue u
HEOpPraHWYECKHE BEILECTBA,
BXOJSIIME B COCTaB MPOIYKTOB
HHUTaHUD).

2. TIpaKTHKO-OpHEHTHPOBAHHBIE
3aJ[aHusl 10 KyJIMHAPHON TeMaTHKe.
3. JlaGopaTopHas pa6ota (Ha
BEIOOD):

- OOHapyXeHHe HUTPATOB B
NPOJYKTaX MUTAHUSL,

- HccnenoBanue npoayKToB
MIUTaHUs Ha HAJIMYUe YIICBOJI0B
(Myka, TBOpOT, MOJIOKO, HOTYpT) Ha
HaJIM4Me yriIeBOJIOB (Kpaxmal,
[JIF0OK034, caxapo3a).

OK 01
OK 02
OK 07

914

XHAMHAYECKUH aHAJIN3
po6 MOYBBI

HccrnenoBath XUMUYECKHI COCTAB
po0 MOYBEI

1. Tecr o Teme «XuMudeckuit
COCTaB HEOPT'AHUYECKUX U
OpPTraHUYeCcKUX YA00pEHHID.

2. 3ananue «B3auMOCBS3b COCTABA
MOYBBI, THIT TOYBEI U €€
Ha3HAYCHU.

3. JlaGopaTopnas pa6oTa (Ha
BEIOOD):

- OOHapyXeHHE HEOPTaHUICCKUX
MpUMeceil B Ipo0ax MOYBBL;

- Omnpenenenue pH BogHO#M
BBITSKKH TIOYBBI, €€ KUCIIOTHOCTH U
[IEJIOYHOCTH.

OK 01
OK 02
OK 07

9.15

Uccnenosanne 00bEKTOB
ounocheps

HccnenoBath XUMAYECKUN COCTAB
00BeKTOB Orocheps! Ha mpuMepe
IIPOAYKTOB IMUTAHUA, BOAbI U
IIOYBBI

Y4eOHO-ICCIIE[0BATENBLCKUI
MPOEKT B 00JIACTH MCCIIETOBAHUS
00BEKTOB Onocheps.
Bo3MoxHBIE TEMBI ITPOCKTOB!

1. Mccnenosanue cocraba
MHUHEPAILHOU BOJIBI U
PEKOMEHIAIINH TI0 e
HCTOJIB30BaHUIO.

OK 01
OK 02
OK 04
OK 07
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2. Vccneiopanue pa3pymiaomiero
JICHCTBUS TIPUPOTHON BOIBI HA
CTPOMTEIILHBIC MaTePHAJIbI.

3. CocraBnenue npoexTa
[BETHHUKA/OTOpoa/cana B
3aBHCHMOCTH OT COCTaBa
MIPOaHATN3NPOBAHHBIX TIOYB.

4. CocraBneHue
cOaJTaHCUPOBAHHOTO MEHIO Ha JICHb
(Henemnro) B 3aBUCUMOCTH OT
COJIePKAHUS XUMHUECKUX MaKpO H
MHUKPORJIEMEHTOB B IMTPOIAYKTaX
MUTaHMS.

5. Uccnenoranue kauectsa
MUTHLEBOM BOJBI.

6. Uccnenosanue npo6
BOJIONIPOBOJHOM BOJIBI HA MIPEIMET
YCTpaHEHUS KECTKOCTH.

7. YcTpaneHHe )eCTKOCTH BOJIbI B
CEIIbCKOXO03IMCTBEHHOM
JIeATCIILHOCTH.




