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PaGouast mporpamma yueOHOTO mpenMera XuMHs pa3paboTaHa B COOTBETCTBHH CO
CJIETYIONTUMU HOPMATHBHBIMH IOKYMEHTAMU:

. ®denepanpHbiii 3akoH «OO0 o0OpasoBanuu B Poccuiickoit denmepanun» OT
29.12.2012 N 273-®3;

. [TIpuxaz MunuctepctBa mnpocBemeHuss P® ot 24.05.2022 Ne 762 «O06
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cpeaHero npodeccuoHaNbHOrO  00pa3oBaHus 1O  creunasnbHocTH  19.02.12
TexHOMOTHS MTPOTYKTOB MUTAHUS KUBOTHOTO TIPOUCXOKICHUS
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1.00mas xapakrepucTuka padodeil mporpaMmsl 0011e00pPa30BaTeILHOIO
npeaMera Xumus

1.1 Mecro mnpeamera B CTPYKTYpe OCHOBHOH mnpodeccHoOHAILHON
o0pa3oBaTeJIbHOM MPOrPaMMBbI
OO6uieoOpa3oBaTeNbHBIA TpeAMET XHUMHS SBIACTCS 00A3aTEILHOM YacThIO

00111e00pa3oBaTeIbHOrO MUKIA 00pa30BaTEIbHOM MPOrPaMMbI B COOTBETCTBHH C
®I'OC CIIO no npogeccuu 19.01.09 Macmep no Ixkcnayamayuu, mexanuzayuu,
ABMOMamu3ayuu u poodoOmMu3ayuu mexHoa02u4ecko20 000py00eanus U npoyeccos
nUWLEBOI NPOMBIUUIEHHOCIU

TpynoemkocTh yueOHOTO TIpeaMeTa Xumusl coctaBisieT 133 gaca, U3 KOTOPBIX
101 waca — 6a3oBbIii MOoaynb (7 paszmenoB) W 32 Haca — NPHUKIATHONW MOIYNb (2
paszena), BKIIOYAIOIIUNA MPAKTUKO-OPUEHTUPOBAHHOE COJEp’KaHUE, YCUIIMBAIOIIEE
IPO(QHUIBHYIO COCTABISIONIYIO IO KOHKPETHOM MPOpECcCH WK CIeHAIbHOCTH.

[TpuknagHoit Momynb BKJIHOYAeT JBa paszaena. Pazmen 8 «Xumusa B ObITy U
MPOU3BOJICTBEHHOM  JEATEILHOCTH  4YEJOBEKa»  pealusyeTcss s BCex
npodeccuil/crenuarbHOCTe HAa Marepualie KeWCoB, CBA3AHHBIX C AKOJOTHYECKOMN
0€30MacHOCThI0 M OIIEHKOW TIOCIEACTBUUA  OBITOBOM U  MPOU3BOJACTBEHHOM
NEATEeIbHOCTH, 1O  OTpacisM Oyaymied npodeccCuoHanbHON  AeATEITbHOCTH
00y4Jarommxcs.

Tematuka pazgena 9 Bapeupyercs mo o0beKkTy Oyayied nmpodeccruoHaIbHOMU
JEATEeIbHOCTH CTYJIGHTOB — Ouocdepa (KUBBIE OpraHuW3MbI) WJIH TeXHOC(hepa
(TexHOJIIOTHYECKHE OOBEKTHI):

- I8 YKPYNHEHHBIX rpynn cneruaibHocted /  mpodeccuit  19.00.00
PEKOMEHTyeTCsl

TeMatuka «MccnenoBanue 1 XUMUYECKHUIM aHalu3 00BEKTOB Orochepby;

[lepuon oOydeHus u  pacmpeneieHHEe IO CEMecTpaMm  OINpeieliserT
oOpa3oBarenbHasi OpraHU3alMs CAMOCTOSITENIBHO, C YYE€TOM JIOTMKU (hOPMHUPOBAHUS
NPEAMETHBIX ~ pe3yJbTaTOB, OONMX ©  NPOPECCHOHAIBHBIX  KOMIIETEHITUH,
MEXIPEIMETHBIX CBSI3€M C JPYrUMU JUCIUIUIMHAMH OO0Ie00pa30BaTeIbLHOTO |
o011enpodhecCHOHAIBLHOTO IUKJIOB YY4EOHOTO TJI1aHa.

1.2 llesin 1 nJjaHupyeMble pPe3yJbTAThl OCBOEHUS JUCHUIIHHBI
1.2.1 lleau u 3agau JUCHUILINHBI



1) ®opmupoBaHHE y CTYACHTOB XMMHUYECKOH COCTABIISIONICH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa KaK OCHOBBI MPUHATHS PEHICHUH B KU3HEHHBIX U
MPOU3BOICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOI'O MTOBEJICHUS B IPUPOTHON cpejie.

2) 3agauu QUCIUTUTUHBL:

3) cdopMupoBaTh NOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYCCKUX
IIPOLIECCOB U SIBJIEHUN B OKPY’KAIOLIEH Cpelle, IEJIOCTHON HayYHOU KAPTHHBI MUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

4) pa3BUTh yMEHHUS TPOBOJUTH PACUETHl 1O XUMHUYECKHM (opMyiaaMm Hu
YpaBHEHUSAM XUMUYECKHUX pEaklUud, IUIAHUPOBaTh M  HHTEPIPETUPOBATH
Pe3yNAbTAaTHIXUMUYECKUX IKCIIEPUMEHTOB,

5) cdopmupoBaTh HaBBIKM TPOBEACHUS XUMHUYECKUX IKCIEPUMEHTAIBHBIX
MCCIIEIOBAaHUM ¢ COOIIO/ICHUEM TMPaBII 0€30MaCHOT0 OOpallleHUsl ¢ BEIIECTBAMU U
71a060paTOPHBIM 000PYI0BAHUEM;

6) pa3BUTh  yMEHUS  aHAJIM3WPOBAaTh, OICHHUBATh, MPOBEPSATH  HA
JIOCTOBEPHOCTh U 0000mate uHGOPMALUI0 XHUMHUYECKOTO XapakTepa U3
pa3IMYHBIX UCTOYHUKOB;

7) cbopmupoBaTh  yMEHHS ~ TPOTHO3HPOBATH  TIOCIEIACTBHSI  CBOCH
NESATEIIbBHOCTY W XUMHUYECKUX TMPUPOJHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX
IIPOLIECCOB;

8) copmupoBaTh MOHMMAaHKE 3HAYUMOCTH JOCTHIKCHUH XMMUYECKOW HAYKH
UTEXHOJIOTUN JUIsl pa3BUTHS COLIMAJIBHOM U MTPOU3BOJCTBEHHOM cep.



1.2.2 Tlnanupyemblie pe3yJbTaThl OCBOeHHUsI 001Ie00pa3oBaTeqbHOro npeamera B cooTBercTBUM ¢ ®PI'OC CIIO u Ha ocHoBe
Proc Coo

Kom u Ilnanupyembie pe3yabTaThbl 0CBOEHUS
HAHUMEHOBaHUe npeaMera
OO0mue JucunminHapHble
dopmupyembIx
KOMIIeTeH U
OK 01. B yacTu Tpy10BOro BOCIMTAHHSA: - BIIQJIETh CHUCTEMOM XWMHUYECKUX 3HAHWUM, KOTOpas
Bri6upars - T'OTOBHOCTH K  Tpyady, OCO3HAHHC HCHHOCTH | gyirogaeT: OCHOBOMOJIATAIONINE MOHATUS (XUMHUYECKHIM
CIIOCOOBI MacTepcTBa, TpyAOIooue; AJIEMEHT, aTOM, AJIEKTPOHHAas 000JI0YKa aTtoma, s-, p-,
penieHus 3aaa4 - TOTOBHOCTB K AKTHBHOH ACATCIBHOCTH | d-371eKTpOHHBIE OpOWTATM aTOMOB, HWOH, MOJEKYJa,
npodeccuoHab TEXHOJIOTHYECKOM ¥ COLMANIBHON HANPABICHHOCTH, | BajeHTHOCTh,  3JIEKTPOOTPHUIATENBHOCTb,  CTENCHb
HOM CIIOCOOHOCTh ~ MHHUMUPOBATh, IUIAHUPOBATE U OKHCJICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAS Macca,
NesTeTbHOCTH CaMOCTOSITEJILHO BBITIOHSATH TaKyIO JAEATEIbHOCTD; MOJISIPHBIH 00BEM, YIIIepOIHbIIT CKeJIeT,
[IPUMEHUTEIILHO - HMHTEpCC K Pa3INIHbIM cpepaM | gynkimoHanbHAs — IpyNma, — pagdKal, — H30MEpHS,
K pa3JInYHbIM npohecCHOHANBHOM AEATEIBHOCTH, H30MEPHI, TOMOJIOTHYECKHUI pan, TOMOJIOTH,
KOHTEKCTaM Osuanenne YHHUBEPCAJIbHBIMHA y4eOHbIMH YIJIEBOJIOPOABI,  KHUCIOPOA- UM a30TCOJEpIKallue
MO3HABATEIbHBIMH 1€HCTBUIMM: COeIUHEHMUsI, OMOJIOrMUYECKH aKTHUBHBIE BEIECTBA
2) 0a3oBbIe JIOTHYECKHE IeHCTBUSL! (yrueBombl, KUpBI, OENKU), MOHOMED, IIOJIKMED,
" CaMOCTOATCIEHO (opmymposats | cTpykTypHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
AKTyalu3HpOBaTh MpPOOJIEMy, paccMaTpueath — ec COCIMHEHHUS, KPUCTAUIMYECKasi  peIIeTKa,  THUIIbI
BCECTOPOHHE, 5 XUMHYECKHX peaxiuit (OKHCITUTENBEHO-
" YCTaHABIMBATE  CYIICCTBCHHBIM  TIPUSHAK — WIN | poooragopuTenbHble, 9K30- M DHAOTEPMHYECKUE,
OCHOBAHMS Ul CPAaBHEHMA, KIACCHQUKAMN W | hoprimy HOoHHOTO OOMeHA), PACTBOD, HIEKTPONHTHI,
obobuieHus; HEAJIEKTPOJUTHI, AJEKTPOJIUTHYECKAS] JUCCOLUALINS,
- OHPENCTATH LI ACATCIBHOCTH,  3aNaBaTh | ypenprenh, BOCCTAHOBUTEIb, CKOPOCTh XHWMHYECKOU
NapaMeTpbl 1 KpUTCPHN HX TOCTIDKCHHA, pEeaKkIuu, XMUMUYECKOE PaBHOBECHUE), TEOPUH U 3aKOHBI
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- BBIABJIAATH 3aKOHOMCPHOCTH W IIPOTUBOPCUUA B
PaCCMATPUBACMBIX ABJICHUAX]

- BHOCHUTBH KOPPCKTUBLI B JACATCIIbBHOCTb, OLICHNBATD
COOTBCTCTBHC PC3YJIbTATOB LCJIAAM, OOCHHUBATL PUCKHU
HOCJIC,ZICTBHﬁ ACATCIIBHOCTH,

(Teopust  XMMHMYECKOTO  CTPOCHUS
BeniecTB A.M. byTtiiepoBa, Teopus 3JIEKTPOITUTUUECKON
MEPUOANYECKUI J.1.
3aKOH COXpaHEHHUS MAacchl),

CUMBOJIMYECKUN  SI3BIK  XUMUH,

OPraHUYECKUX
JIMCCOIIHAIINH, 3aKOH
Menneneena,
3aKOHOMEPHOCTH,
(haKTOJIOTHYECKHE CBEJICHHUS O CBOMCTBax, COCTaBe,
MOJIYYCHUH U O€30MTaCHOM UCITOJIb30BAHUN BAKHEUIITNX
HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB B OBITY U
MPAKTUYECKOM JICITEIbHOCTH YEJIOBEKA;

- YMCTb BBIABJIIATDH XApaKTCPHBIC IIPpU3HAKH Hu

B3aMMOCBI3b
- pa3BMBAaTb KPCATHBHOC MBLIIJICHUC IIPH PCHICHHU | H3YUYCHHBIX HOHHTHﬁ, INPUMCHATbL COOTBCTCTBYIOIIHC
KHN3HCHHBIX HpO6J’I€M MMOHATHA IIPpXW  OIMMCAHWMHU  CTPOCHHA U CBOMCTB

0) 0a3oBbI€e MCCIIE0BATEILCKHE T1eHCTBHSA:

- BIIQJIETh HAaBBIKAMHM Y4€OHO-UCCIEI0BATEIBCKON U
MIPOEKTHOW JI€SITENIBbHOCTH, HABBIKAMHU pa3peIlICHUs
npo0em;
- BBISIBJISIT ~ [IPUYMHHO-CJIEJICTBEHHBIE  CBSI3U U
aKTyaJu3UpoBaTh 3a/lady, BBIJABUTaTh TUIIOTE3Y €€
pelIeHUs], HAXOAUTh apryMEHTHI JI JOKa3aTeIbCTBa
CBOMX YTBEpKJCHUM, 3aJaBaTh IMapaMeTpbl U
KPUTEPUU PEIICHUS;

- AQHaJIM3UPOBATh TIOJYYEHHBICE B XOJEC PCIICHUS
3alaud  pe3yJbTaThl, KPUTUYECKH OIICHUBATh HX

JOCTOBCPHOCTb, IIPOrHO3HMPOBATL HW3MCHCHHC B
HOBBIX YCJIOBHSIX,

-YMCTh IICPCHOCUTL 3HAHHUS B IIO3HABATCIBbHYIO H

HEOPraHWYECKUX M OPraHMYECKUX BEHIECTB M UX
MPEBPAICHUI; BBISBIATH B3aMMOCBS3b XUMHUYECKUX
3HAHUM C TOHATHSAMH M TPEICTABICHUSMM JIPYTUX
€CTECTBEHHOHAYUYHBIX ITPEAMETOB;

- YMETh HCIIOJB30BATh HAMMEHOBAaHUS XHMHYECKUX
COCIMHEHUI MEKIYyHApOAHOTO COK3a TEOPETUYECKOM
U TPUKIAJHOM XMMHHM W TPUBHUAIbHBIE Ha3BaHUS
BAKHEUIIUX BEIIECTB (ITUJICH, ALETUJIEH, TJIMILIEPUH,
dbenon, Qopmanbaerus, yKCyCHas KHUCJIOTa, TJIUIIMH,
yrapHblid ras, YIJIEKUCIBIM Ta3, aMMMaK, TralieHas
U3BECTh, HEraiieHas W3BECTb, MHThEBas coAa W
JIPYTUX), COCTaBJSATH (POPMYJIbI HEOPraHUYECKUX U
OpraHUYeCcKuX XUMUYECKUX

BEILIECTB, YpPaBHEHUSA

peakiuii, OOBSICHATH WX CMBICT; IOATBEPKIATh
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IMPaKTHUYCCKYIO o0JacTn KU3HCACATCIIbHOCTH,

- YMETh MHTETPUPOBATh 3HAHUA U3  Pa3HBIX
MpeAMETHBIX 00JIacTei;

- BBIIBUT'aTh HOBEIE 1301 (9% npeaiarath
OPUTHMHAJIBHBIC TTOX0/IbI U PEIICHUS;

- CIIOCOOHOCTD UX  HMCHOJb30BaHHSA B

ITIO3HABATEJILHON U COLMAIIBHON MTPAKTUKE

XapakTepHbIE  XMMHMYECKHE  CBOMCTBA  BEILECTB
COOTBETCTBYIOIIIMMHU JSKCIEPUMEHTAMH U  3alUCAMHU
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

- YMEThb YCTaHaBJIMBATh MPUHAJIEXKHOCTh
M3YYEHHBIX HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB
K OIpEIEJICHHBIM KJlaccaM W TPYyIIaM COEIUHEHUH,
XapaKTepU30BaTh MX COCTAB U BAKHEWIINE CBOMCTBA,
ONpENENATh BUJbl XUMHUYECKUX CBS3€H (KOBaJEHTHas,
BOJIOPOJTHASA ),
pEeLeToK

HOHHaAas, MECTAJININYCCKasi, THUIIbI

KPHUCTAJUTNYECKUX BEILIECTB;
KJIACCU(PHUIIMPOBATH XUMUYECKUE PEAKLINH;

- cpopMUpPOBaTh MPEACTABICHUSA: O MaTepuaIbHOM
€IUHCTBE MHUpPA, 3aKOHOMEPHOCTAX U I1I03HABAEMOCTH
ABJICHUN IPUPOABI; O MECT€ W 3HAYEHUM XUMUU B
CHCTEME €CTECTBEHHBIX HayK U €€ POjH B 00ecredeHnn
YCTOMYMBOI'O PA3BUTHSA YEJIOBEUYECTBA: B PELICHUU

po0JIeM IKOJIOTMYECKOM, SHEPreTUUECKON U MUIIEBON

0€30MMacHOCTH, B pa3BUTHH MEIUIIMHBL, CO3JTaHHUH
HOBBIX MAaTEPHAaJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
obecrieueHN

paIMOHAIBHOTO IPUPOIOIIOIB30BAHUS, B
hopMUpOBAHUH




MHUPOBO33pPEHUS U O0IIEH KYJIbTYphl YEIOBEKA, 4 TAKKE
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEJE;

- BJIQJAETh CHUCTEMOM XHMMHUYECKHX 3HAHHUW, KOTOpasd

BKJIIOYAET: OCHOBOIIOJIAraloIre MOHSTHUS
(IOTIOJIHUTENNLHO K CHUCTEME TOHSATHUH  0a30BOro
YPOBHSI) - W30TOIBI, OCHOBHOE€ ¥ BO30YXICHHOE

COCTOSIHUE aToMa, THOpUAN3alus aTOMHBIX OpOuTaseH,
xumMuueckas cBsizb (1"
KOHUEHTpaLus, ~CTPYKTypHas dopmyna, u3oMepus
(CTpyKTypHasi, reoMeTpuueckas (LIUC-TpaHC-U30MEpusi),
TUIIBI XUMUYECKUX PeakIuil (roMO- M TeTepOreHHbIE,
oOpaTuMbie U HeoOpaTUMBbIE), PACTBOPHI (MCTUHHEIE,
JUCTIEPCHBIE CHUCTEMBbI), KPUCTALIIOTUIPATHI, CTEHEHB

JUCCOIMAIINY, DJIEKTPOJIN3, KPEKUHT, PUGOPMUHT);

u "", KpaTHBIE CBSI3H), MOJISIpHAS

TCOPpHUH 141 3aKOHBI, 3aKOHOMCPHOCTH,
MHUPOBO33PCHYCCKNEC 3HAHUA, JICKAIIUC B OCHOBC
IMOHHUMaHWA MPUINHHOCTH U CUCTCMHOCTU XUMHUYCCKHUX
HBHGHHﬁ, COBPEMCHHBIC IIPEACTABIICHUA O CTPOCHUU

BEIIECTBA  HAa  ATOMHOM,  MOJEKYJISIPHOM |
HAaIMOJIEKYJIPHOM  YPOBHSX;  IPEACTaBICHUS O
MEXaHU3Max XUMHYECKUX peakuuu,
TEPMOANHAMUYECKUAX " KMHETUYECKHUX

3aKOHOMEPHOCTSAX HMX TIPOTEKaHHS, O XHUMHYECCKOM
PaBHOBECHH, TUCIIEPCHBIX CUCTEMaX, (PaKTOJOTHUECKUE
CBEJIEHHUSI O CBOMCTBax, COCTaBe, TMOJIYYEHUU W
0e30MmacHOM HCII0JIb30BaHUU BaYKHEHNIIINX
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HEOPTaHWYECKUX W OPTaHWYECKUX BEIIECTB B OBITYy W
MPAaKTUYECKONH  JICSITEIBHOCTH  4eJIOBEeKa;  OOIIUX
Hay4YHBIX MPHUHIIAIAX XUMHUYECKOTO MpPOU3BOACTBA (Ha
IpuMepe TMPOU3BOACTBA CEPHOW KHCIOTHI, aMMHAKa,
MeTaHoJIa, IepepaboTku HePTH);

- yMETh MPOBOJIUTH PpPaCUEThl IO XUMHUYECCKUM
dbopMynIaM W YypaBHCHHSIM XHUMHYECKUX PEAKIUH C
UCIIOJB30BaHUEM  (U3UYECKUX  BEJIMYUH  (Macchl,

0o0BbeMa ra30B, KOJINYSCTBA

BCHICCTB&), XApaKTCPUIYIOIMINX BCIICCTBA C
KOJIMYECTBEHHOM

CTOPOHBI: pacyeTbl M0 HAXOXKIACHUIO XUMUYECKOU
dbopmynbl  BemIecTBa; pacueThl Macchl (0ObeMma,
KOJIMYECTBA BEILECTBA) MPOJYKTa PEAKIMH, €CIIH OJHO
U3 HCXOJHBIX BEUIECTB JaHO B BHJE pPacTBopa C
ONPENEICHHOW  MAacCOBOM  JIOJIEM  PacTBOPEHHOIO
BEILIECTBA WJIM JaHO B M30BbITKE (MMEET NPHUMECH);
pacyeThl MacCOBOW WJIM OOBEMHON JIOJM BBIXOJIA
MPOJyKTa pEaKlUu; pacyeThl TeraoBoro 3¢dexra
peakiuii, 00beMHBIX OTHOIIICHUH T'a30B;

- YMETh BBIABJIATH  XapaKTepHbIE TMpPU3HAKA U
B3aMMOCBSI3b ~ HM3YYEHHBIX  MOHATUM, MPUMEHSITh
COOTBETCTBYIOIIME MTOHATHS TIPU OMKMCAHUMN CTPOCHUS U
CBOMCTB HEOPraHWYECKUX W OPTraHUYECKUX BEIIECTB U
WX MPEBPAICHUI; BBISBIATh B3aUMOCBSI3b XUMUUECKUX

3HAHUM C NOHATUIMH U NpeACTAaBJICHUAMN JPYTHUX
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NpeaAMETOB il 0oJieeé OCO3HAHHOIO IIOHMMaHUA H
OOBSCHEHUSI CYLIHOCTHM MaTEpPHAIbHOIO €IUHCTBA
MHpAa; UCIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS
JUIsi  OOBSICHEHUST M TMPOTHO3UPOBAHUSA  SIBIICHUH,
MMEIOIIUX ECTECTBEHHOHAYYHYIO IPUPOAY;

- YMETh HCIIOJIb30BaTh HAMMEHOBAHUS XHUMHUYECKHUX
COCMHEHUN MEXIYHAPOJAHOTO COK03a TEOPETUUECKOMN
U TPUKIAJHOW XUMUU W TPUBHUAIBHBIC HAa3BAHUS
BEILIECTB, OTHOCAIIMXCS K H3YYEHHBIM Kjaccam
OpPraHMYEeCKUX M  HEOPraHWYECKUX  COEIMHEHMIA;
UCII0JIb30BATh XUMHUYECKYIO CUMBOJIMKY IS
COCTaBJIeHUs] (OpPMYyJl HEOPraHUYECKUX BEIIECTB,
MOJICKYJIIPHBIX U CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKpAIICHHBIX M CKEJIETHBIX) (POPMYJ OpPraHUYECKUX
BEILIECTB; COCTABJISITh YPABHCHUS! XUMHUECKUX PEAKIIUI1
U pacKpblBaTb HMX  CYIIHOCTh:  OKHCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX peakiuii MOCPEICTBOM
COCTABJICHHSI JJIEKTPOHHOTO OanaHca 3TUX peaKLuid;
peakuuii MOHHOTO OOMEHa IyTeM COCTaBJICHUS HUX
MOJIHBIX U COKPAIIEHHBIX HOHHBIX

YPaBHEHHI; peakuuin TUIPOJIN3A, PEAKLINI
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KOMIUIEKCOOOpa30BaHUs (Ha IpuMepe
TMIPOKCOKOMIIJIEKCOB LUHKA U ATIOMUHUS);
IIOATBEP)KIAATh XAPAKTEPHBIE XHMHUYECKHE CBOWMCTBA
BEILIECTB COOTBETCTBYIOIIMMH  JKCIIEPUMEHTAMU U
3aMMCSIMU YPAaBHEHHUM XUMHUYECKUX PEaKLINM;

- YMEThb  KJacCU(PUUMPOBATb HEOPraHUYECKHE U
OpPraHWYECKUE BEIIECTBA M XUMHYECKHE DPEaKIUH,
CaMOCTOSATENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU IS
KJIaCCU(PUKAIMNA HU3YYaEMbIX XHMHYECKUX OOBEKTOB;
XapaKTepU30BaTh COCTAB M BAXKHEWIIME CBOWCTBA
BEILIECTB, MPUHAICKAMX K OINPEIEICHHBIM Kilaccam
U Ipynmnam coelMHEHUH (IpOCThie BELECTBAa, OKCHUBI,
THJIPOKCHUJIBI, COJIM; YIJIEBOJOPOJIbI, MPOCThIE 3(UPHI,
CHUPTHI, (DEHOJIBI, aJbAETUABI, KETOHbI, KapOOHOBBIE
KHUCJIOTBI, CJIOKHBIE 3(QUPBI, KUPBI, YTIEBOJIbI, AMHUHBI,
aMUHOKHCIIOTBI, O€JIKN); TPUMEHATh 3HAHUSI O COCTaBe
M CBOMCTBaxX BEIIECTB Ui OKCIIEPUMEHTAIBHON
IIPOBEPKH THUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEMN
IIPOTEKAHNUS XMMHUUYECKUX PEAKIIUI U POTHO3UPOBAHMS
BO3MO>KHOCTEHN UX OCYIIECTBIICHHUS;

- yMETh NOATBEPXKIATh HA KOHKPETHBIX Npumepax’
XapakTep 3aBUCMMOCTH PEaKIMOHHONH CIOCOOHOCTH
OPraHWYECKUX COECINMHEHUNM OT KpPAaTHOCTH W THIIA

"u ""), B3aMMHOTO BJIMUSHUS

KOBaJIeHTHO# cBsizu ("
aTOMOB W TPYINIl aTOMOB B MOJIEKYyJIaX; a TakKXe OT
OCOOEHHOCTEW peanu3aiui Pa3InYHBIX MEXaHU3MOB

IIPOTEKAHUS PEAKLUN;
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- YMETh XapakTepHU30BaTh JJIEKTPOHHOE CTPOECHUE
aTOMOB (B OCHOBHOM M BO30YKJICHHOM COCTOSIHHH) W
HOHOB XHMHYECKMX »JJeMeHTOB 1 - 4 mepuomoB
ITepnomnueckon cucremsl [[.M. MeHneneeBa u ux
BAJICHTHBIC BO3MOYHOCTH, MCIIOJB3ysl MOHATUS 'S",
"p", "d-simekTpoHHBIC" OpOUTANM, SHEPreTHUYCCKHE
YPOBHHU; OOBSACHITH 3aKOHOMEPHOCTH HU3MEHECHUS
CBOMCTB XMMHUYECKHUX

OJICMCHTOB H 06p213y€MBIX HnMH COGIII/IHCHI/Iﬁ I10

nepuoJiaM U Tpynmam;

OK 02.
Hcnons3oBath
COBPEMCHHBIC
Cpe/CTBa MOKUCKa,
aHanau3a u
UHTEPIPETAINH
uHpopmaIuu u
uH()OPMAITMOHHBI
€ TeXHOJIOTUH JIJIs
BBITIOJTHCHHUSI
3aja4
npodecCUOHANIbH
OU NesITeIbHOCTH

B o0J1acTH HEHHOCTH HAYYHOI'0 IIO3HAHUS:

- c()OpMHPOBAHHOCTh MHPOBO33PEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKHM UM OOIIECTBEHHOM MPaKTUKH,
OCHOBAHHOI'O Ha J1ajnore KYJBTYD,

CITOCOOCTBYIOIIIETO OCO3HAHHMIO CBOCTO MecCTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIbCKOMN
KYJIbTYPbl KakK CpEICTBAa B3aUMOJICUCTBUS MEKIY
JIOJABMH U TIO3HAHUS MUPA;

- OCO3HAaHHWE 1IEHHOCTM HAy4YHOM JIE€SITEIbHOCTH,
TOTOBHOCThH OCYIIECTBIISITh MPOEKTHYIO u
HCCIICIOBATENIbCKYIO JEATEIbHOCTh WHIUBUIYAJIbHO
Y B IPYIIIIE;
OsBJaaenue

YHHBEpPCAJIbHBIMH Y4eOHbIMU

NMO3HABATEJILHBIMU J1€HCTBUSIMH:
B) padora ¢ unpopmanueii:

- YMETh IUIAHUPOBATh W BBINOJHATh XHUMWYECKUN
AKCHEPUMEHT (TIpEeBpalleHrsT OPTaHUYECKUX BEIIECTB
MpY HAarpeBaHUU, MOJYYECHHUE STUIICHA U U3YUYCHHUE €r0
CBOICTB,
KpaxMaJl, YKCYCHYIO KHCIJIOTY; JCHATypamusi OCIIKOB

Ka4CCTBCHHBLIC PCAKIIMKM Ha aAJbACTHUABI,

npu OCIKOB;

IIPpOBOJHUTL PCAKIHNHN HNOHHOI'O O6MeHa, OIIPpCACIIATH

HarpeBaHWM, IBETHbIE PEaKIUU
Cpely BOJHBIX PacTBOPOB, KAUECTBEHHbBIE PEAKIIMM Ha
cynb(dar-, kapOoHAT- M XJIOPUA- AHUOHBI, HA KATHOH
aMMOHHSI; pelIaTh SKCIEPUMEHTAIbHBIE 3aJayd 110
temam "Metamisl" u "HemeTamibl") B COOTBETCTBUU C

MpaBUJIaMU TEXHUKHU 0€30MacHOCTH MPU OOpalIEHUU C

BEIIECTBAMH U JJAOOPATOPHBIM  O0OPYIOBAHHEM;
MPEICTaBIATh pe3yIbTaThl XUMHYECKOTO
JKCIIeprMEHTa B (GOpMe  3aluChd  ypaBHEHUH
COOTBETCTBYIOIIMX  peakuuii u  (GOpMyJIHpOBaTh

BbBIBOJbBI HA OCHOBC 3THX PC3YJIbTATOB,
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- BIQJICTh HAaBBIKAMHU TOJyYeHUS WHOOpMAIMU U3
HUCTOYHUKOB  Pa3HbIX  THUIIOB, CaMOCTOSITEIILHO
OCYUIECTBJISATh IOWCK, aHAJIU3, CHCTEMAaTH3alui0 W
WHTEPIpPETAUi0 WH()OpPMAIIUK Pa3IMYHBIX BUAOB U
dbop™m mpeacTaBICHUS;

- Cco37aBaTh TEKCTHl B Pa3IUYHBIX (opMarax C
y4eTOM Ha3HadeHUs WHpOpMaluu ©  IIeJIeBOU
ayIuTOpUM,  BBIOMpass ~ ONTUMAJBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yallU3alliy;

- OlICHUBATH JIOCTOBEPHOCT, JETUTUMHOCTD
uHdopMaIuu, €€ COOTBETCTBHUE IPAaBOBHIM U
MOPAJIbHO-3THYECKUM HOpMaM;

- HCTOJB30BaTh CPEACTBA WHMOPMAIIMOHHBIX H
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHUA B  PCHICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3allMOHHBIX  3a7a4  C coOJII0IeHuEM
TpeOOBaHUIM JPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeXeHus, TMpPaBOBbIX U
TUYECKUX HOPM, HOPM

nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

- YMETh aHAIM3UPOBATh XWMHUYECKYI0 WH(}OpMaIio,
MOJIy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB (CPE/ACTB
MaccoBoil nHGopmaiuu, cetb UHTepHET u Apyrue);

- BJIaJIETh OCHOBHBIMM METOJIaMH HAYYHOTO TMO3HAHUS
BEIIECTB W XWUMUYECKHX SBJIEHUN (HaOII0JeHuE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE);

- yMEThb MPOBOJUTH PACUYEThl IO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMHUUYECKUX PpEaKIUil c
UCIIOJIb30BAaHUEM (buznyecKux BEJIUYMH,
XapaKTepU3YIOIIUX BEIIECTBA C  KOJHUYECTBEHHOM
CTOPOHBI: Macchl, OObeMa (HOpMaJjbHbIE YCIIOBHS)
ra3os, KOJIMYECTBA  BEIECTBA; UCII0JIb30BaTh
CUCTEMHBIE XHWMHYECKHWE 3HAHUA [JJIs1 NPUHATHSI
pelIeHUd B KOHKPETHBIX JKU3HEHHBIX CHUTYyalHUsX,
CBSI3aHHBIX C BEILIECTBAMHU U UX

MIPUMEHECHUEM;

- BJIaJICTh HABBIKAMM PACIIO3HABAHMS U 3AIUThHI
uHpopmauu, THPOPMALIMOHHON 0€30MacHOCTH
JUYHOCTH;

- YMETh CAMOCTOSITEIBHO IUIAHUPOBATh W NPOBOJUTH
XUMUYECKUN DKCHEPUMEHT (MOJyYeHUE U HU3yYCHHE
CBOMCTB HEOPraHMYECKHX M OPraHUYECKHX BEIIECTB,
KA4EeCTBEHHBIE PEAKLMHU YIJIEBOJOPOAOB Pa3JIMUHBIX
KJIACCOB U KHUCIIOPOACOAEPKAILIUX  OPTraHUYECKUX
BEILIECTB, PELICHUE DOKCIEPUMEHTAIBHBIX 3a1ay 10
pPACIlO3HABAaHUID HEOPraHWYECKUX M OPTraHUYECKUX
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BCIIECTB) C COOJIOJIGHWEM TMpaBuil  O€30mMacHOTo
oOpamieHusi ¢  BellecTBaMHM U JaOOpaTOPHBIM
o0opynoBaHueM, GOpMyJIUPOBATH 1IEJIH UCCIIEAOBAHMS,
MPEJOCTaBIsATh B Pa3IMUHON (opMe pe3yJbTaThl
DKCIEPUMEHTA, AHAIU3UPOBATh M  OIEHUBATh UX
JIOCTOBEPHOCTB;

- YMETh OCYUIECTBIIATH II€JICHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(pOpMAIMU B Pa3IMYHBIX HCTOYHHUKAX
(HaydyHas U y4dyeOHO- HayyHas JHUTEpaTypa, CpelcTBa
MaccoBoil uHpopmanuu, cetb MHTEepHET u Apyrue),
KPUTHYECKHU aHAJIU3UPOBATH XUMHUYECKYIO
uH(popmaIuio, nepepabarbiBaTh €€ U HCIOJIb30BATH B
COOTBETCTBHH C IMOCTABJICHHON y4eOHOM 3a1auei;

- BIAQJETh CHUCTEMOM 3HAHHUW O METOJAX HAYYHOIO
MO3HAHUSI SIBJICHUN TPUPOJBI, MCHOJIB3YEMBIX B
€CTECTBEHHBIX HAyKaX M YMEHUSMH NPUMEHATH 3TH
3HaHUSA TPU  OIKCIEPUMEHTAIILHOM  HCCJICIOBAaHUU
BEIIECTB U JJIsI OOBSICHEHUS] XUMUUYECKUX SIBJICHUH,
UMEIOIIMX  MECTO B  MPUPOJAEC  NPaKTUUECKOM
JEATEIIbBHOCTH

YEJIOBEKA M B TOBCEIHEBHOM KU3HH,
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OK 04.
OddexTuBHO
B3aMMOJICHICTBOBA
Th U pabOTaTh B
KOJIJICKTUBE U
KOMaHJ1e

- TOTOBHOCTBK CaMOpa3BUTHIO,
CaMOCTOSITETBHOCTH u

CaMOOTIPEICIICHHIO;

-OBJIaJICHUE HABBIKAaMU y4eOHO-UCCIIEI0BATEIbCKOM,

MIPOEKTHOM Y COLIMAIBHOM JIESITEIbHOCTH;

OBJaieHne yHHBEPCATbHBIMH

KOMMYHHMKATUBHBIMHU JCHCTBUSIMM:

0) coBMecTHas JIeITeIIbHOCTD.

- YMETh IUTAHMPOBATH W BBIMOJHATH XUMHUYECKHM
OKCIIEPUMEHT (TPEBpAIlCHUs OPTaHUYECKUX BEIIECTB
NIPU HATrPEBaHWH, MOJIYICHHUE STHJICHA U W3YYCHHE €TO
CBOWCTB, KAaueCTBEHHBbIC PEAKIIMM Ha aJbJCTHIbI,
Kpaxmall, YKCYCHYIO KHCIJIOTY; JCHAaTypaiusi OeIKOB
IpU  HArpeBaHWHW, [BETHBIE  PEAKIMH  OCJKOB,
MPOBOJIUTh PEAKIIMK HWOHHOTO OOMEHa, OIpeAeIsTh
Cpemy BOJHBIX PacTBOPOB, KaUCCTBEHHBIC PEAKIIUU HA
cyJbdat-, KapOoHaAT- U XJIOPUA-
aAHUOHBI, Ha KaTHOH

HKCIIEPUMEHTAJIbHBIC 3a1a41

AMMOHUA,; peuiaTb

- TMIOHMMaTh W  MUCIOJb30BaTh  IPEUMYLIECTBA
KOMaHJIHOM ¥ MHJIUBUIYyalbHOU pabOThI;
- IPUHUMATh IL€IM COBMECTHOM  JIEATEIIBHOCTH,

OpPraHMW30BBIBATh U KOOPAUHUPOBATH ACUCTBHUS IO €€
JOCTUKEHHUIO:
pacrpenensaTb pojad ¢ Yy4eTOM MHEHHUHW YYaCTHUKOB

COCTaBJIATH IJIaH JICUCTBUM,
00CyXIaTh Pe3yIbTaThl COBMECTHOM pabOThI,

- KOOPJIMHUPOBATh M BBHITIOJHATH PA0OTY B YCIIOBHSIX
pealbHOr0, BHUPTYaJbHOTO W KOMOWHHPOBAHHOIO
B3aUMOJICHCTBUS,
- OCYILECTBIISATH

MOBCACHNEC B Pa3jIM4YHbIX CHUTyalluAX, IIPOABIIATH

NO3UTUBHOE  CTPATETUYECKOE
TBOPYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM
OBJaeHne yHMBEpPCAIbHBIMH

PeryJisiTUBHBIMM JIeHCTBUSIMHU: I') IPUHSITHE

ce0sl U APYIUX JIOJeii:

o TeMam "Metaiel" u "HemeTtamibl'") B COOTBETCTBUU
C MpaBUJIAMU TEXHUKH 0€30IaCHOCTH IpH OOpaIieHUH
C BelecTBaMu M Ja0OpaTOpHBIM O00OPYIOBaHUEM;

MPEJICTABIATH pe3yJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe  3amucCud  ypaBHEHH
COOTBETCTBYIOIIUX  peakiuid U GHOpMyIUpPOBATH

BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;
-yMETh CaMOCTOSITEIPHO IIJIAHMUPOBATh W TPOBOIWTH
XAMHUYECKAN 3KCTIEpUMEHT (TIOJlydeHUE W H3y4YCHHE
CBOWCTB HCOPTaHWYCCKUX M OPTaHMYECKHUX BEIICCTB,
KaueCTBEHHBIC PEaKIUU YIJIEBOJOPOJIOB PA3THYHBIX
KJIACCOB M KHCJOPOJACOJCPKAIIUX  OPTaHUYCCKUX
BEICCTB, PEIICHWE OKCICPUMEHTAIbHBIX 3a1a4 I10
pacro3HaBaHWIO HEOPraHMYECKUX U  OPraHUYeCKHX
BEILIECTB) C
oOpaieHust ¢

coOJitoicHueM MpaBuil  OE€30MacHOro

BEIIECTBAMU U  JIaDOPaTOPHBIM
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- IPPUHHUMATb MOTHBBI U apTYMCHTBI APYIUX J'IIOI[Gﬁ
IIpXU aHAJIN3C PE3YJIbTATOB ACATCIIbHOCTHU,

obopynoBaHueM, GopMyIHPOBATH IIETH UCCIICIOBAHMS,
NPEJOCTARNIATh B  pasauuHOW (opMe pe3yJIbTaThl

- IpU3HABATh CBOE IPABO M IIPAaBO APYTHUX JIOAEH Ha DKCIICPUMEHTA, AaHAJIW3UPOBATh U OLCHUBATh HX

OINOKH; JIOCTOBEPHOCTB;

- pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C

MO3ULIUHU APYTOro YeI0BEKa;
OK 07. B 006.1acTH 3K0JI0rHY€CKOr0 BOCIIUTAHMS: - chopMHUpOBATh  MPEACTABICHUS: O XUMHUYECKOU
ConeiicTBOBaTh - C(OPMUPOBAHHOCTH  DKOJIOTHYCCKONH  KYIBTYPBI, | cocTaBISIOLICH €CTECTBEHHOHAYYHOW KApTHHBI MHDA,
COXPaHEHUIO IIOHUMAHUC  BIMAHMA  COHUATBHO-SKOHOMHYCCKHMX | poii XMMUM B TO3HAHMM SIBJICHUH MPUPOIBI, B
OKpY’KaroIen IIPOLECCOB HA COCTOAHME MPUPOAHON M COLMAIBHOU | hopMHUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€
Cpensbl, CPelbl, ~ OCO3HAHME  TJOOANBHOTO  XapaKTePa | hyHKIMOHATBHOM TIPAMOTHOCTH, HEOOXOXMMOH s
pecypcocOepeskenn | KOIOTHYCCKUX HPOOIeM; pelIeHns TPaKTUYECKUX 3aJad M DKOJOTHYECKH
10, IPUMEHSATH - IUIAHUPOBAHUE M OCYLIECTBICHUE JCUCTBUU B | 0GOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO H
3HAHUL 00 OKpYXalUIIEd Cpele Ha OCHOBE 3HAHUA LEJer IPHPOIHOM cpee;
U3MECHEHUHU YCTONIHBOTO Pa3BUTHA 1CJIOBEICCTBA, - YMETh coOo1aTh IpaBuiIa JKOJIOTUYECKHU
KJIMMara, dKTUBHOC HCNPUATHC NCUCTBUM, IPUHOCAIIUX BPCH | rjemecooOpa3HOTO TOBEACHHUS B OBITY M TPYIOBOMH
MPUHIIHIIBI OKpY’Karouicu Cpec, JIEATEIbHOCTHU B LIEJIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OEpPEKIMBOTO " YMEHHE  TPOTHO3MPOBATH  HEONArOMPHATHBIC oypyscaromell  MPUPOAHOH  Cpelbl;  yHHTHIBATH

JKOJIOTHYECKHUE g

ITPOU3BO/ICTBA, . . | OMaCHOCTh  BO3ACMCTBUS HA JKUBbIE OPraHU3MBI

MIOCJIEICTBHSI npeAnTPUHUMAEMBIX NENUCTBUM,
3¢ pexTuBHO ONpPEJEICHHBIX BEIIECTB, IOHUMAas CMBICI MOKA3aTes

JIEHCTBOBAThH B

peaoTBpaliaTh ux;

MPEAEIbHON AOIYCTUMOM
KOHIICHTPALIUH;

- paclIMpeHue OombiTa JESITEIbHOCTH
DKOJIOTUYECKON HANPABICHHOCTH;

- OBJIAJICHHUE HAaBBIKAMH YUCOHO-

HCCIIEIOBATENILCKOW, MPOECKTHOW U COLIMATIbHOU

JIESITENBbHOCTH;

- YMETh MPOTHO3UPOBATH, aHAJIM3UPOBATH U OICHUBATH
C MO3UIINNA IKOJIOTHUUYECKOU 0€30ITaCHOCTH ITOCIIEICTBUS
OBITOBOM u

HpOHSBOI[CTBGHHOfI ACATCIBbHOCTHU

YeJIOBeKa, CBSI3aHHOW C TepepabOTKON  BEIIECTB;

HCIIOJB30BATh IIOJIYUYCHHBIC 3HAHUA JJII TIPUHATHUA
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IPaMOTHBIX  pEIIeHud  mpobiieM B
CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HABATh OMACHOCTH BO3JCUCTBUS HA KUBBIC
OPraHu3Mbl ONPEACICHHBIX BEIIECTB, OHUMAsT CMBICI
roKasaressl IPeIesIbHOM JOIYCTUMOW KOHLEHTPALUU,
U TIOSICHATh Ha MPUMEpax CIOCOObl YMEHBIICHUS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS Ha
OpraHU3M YeJO0BEKa.

curyanusix,

BI/II[BI ACATCIIBHOCTHU

HpO(l)GCCI/IOHaJIBHBIe KOMIICTCHIMH, COOTBCTCTBYIOINHUC B AAM ACATCIbHOCTH

1 2
BEJICHUE [IK 1.1. OcymiecTBasITh TEXHUYECKOE 00CITYKUBAaHUE
TEXHOJIOTUYECKOTO. TEXHOJIOIMYECKOro 000pyI0BaHus AJIs IPOU3BOCTBA

mporiecca Mpou3BOJICTBA
xJie0a, XJe000yI0UHbIX,
MaKapOHHBIX U KOHIUTEPCKUX
W3IEIUN Ha
aBTOMATU3UPOBAHHBIX
TEXHOJIOTUYECKUX JTUHUSX (T10
BBIOODY)

MPOAYKTOB MUTAHUSI U3 PACTUTEILHOTO ChIPhS B COOTBETCTBUHM C DKCILTyaTaI[MOHHOMN
JIOKYMEHTALIUEN.

ITIK 1.2. BBINOJHATH TEXHOJOTHMYECKUE ONEPALINH T10

IPOU3BOJICTBY XJie0a, XJ1e000yI0UHBIX, MAKAPOHHBIX U

KOHJIUTEPCKUX U3JIETUN B COOTBETCTBUU C TEXHOJIOTMYECKUMU UHCTPYKIMSIMU,

OpraHU3aIOHHO-
TEXHOJIOTHUECKOe
o0ecrieueHre Nporu3BOICTBA
xJye0a, xJ1e000yI0YHBIX,
MaKapOHHBIX U KOHAUTEPCKUX
5631 (SN 0704

Ha aBTOMAaTU3UPOBAHHBIX
TEXHOJIOTHYECKUX

JUHUSX (110 BEIOODPY)

[1K 2.1. OcyuiecTBasTh OpraHu3alMOHHOE 00ecrieyeHue
ITPOU3BOJICTBA TPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPBS
Ha aBTOMAaTU3UPOBAHHBIX TEXHOJIOTUYECKUX JINHUSIX.

[1K 2.2. OcyuiecTBasTh TEXHOJIOTUYECKOE 00eCIIeYeHNE
"Mpoun3BOACTBA XJIeha, XJIe000yI0UHBIX, MAKAPOHHBIX U
KOHIUTEPCKUX U3IECIINM,
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B pamkax mporpaMmbl y4eOHOTO IpeameTa oO0ydaronuMucs ocBanBaroTcsi JnuHocTHeie (JIP), metanpeamernsie (MP) u npeaMetHbie
pe3ynbTaThl 6a30BoTO U yriyoneHHoro ypoHel (I1P6) B cootBeTcTBUU ¢ TpeboBanusmu PI'OC cpegnero obmiero o6pa3oBaHmsl.

Koawb1 I[Inanupyemblie pe3yibTAThl OCBOEHHS MPeAMETAa BKIIOYAIOT

JIP 01 YyBCTBO T'OPAOCTHU U YBAKEHUS K UCTOPUM U TOCTHKEHHSM OT€UECTBEHHOM XMMHMYECKON HAYKH; XUMUYECKHA TPAMOTHOE
MOBE/IEHUE B MPOQPECCHOHATBHON JEATEIBHOCTH U B OBITY TIPU OOpaIleHNH C XUMUYECKUMU BELIECTBAMH, MaTepUajIaMu
U IIPOLIECCAMUY;

JIP 02 TOTOBHOCTh K TIPOJIOJDKEHUIO OO0pa30BaHWS M TOBBIIMICHUS KBaIM(pUKAIMM B U30paHHOW MpoQhecCUOHATbHON
JeATEIbHOCTH U 0OBEKTUBHOE OCO3HAHKE POJIM XUMUYECKUX KOMIIETEHIIUI B 3TOM;

JIP 03 YMCHHUC HCIIOJIb30BaTb AOCTHIKCHHA COBpeMGHHOﬁ XUMHYECKOM HaYKHN N XHMHYCCKHX TEXHOJIOTUH JJIs1 TTIOBBIIIICHU S
COOCTBEHHOTO HHTCJUICKTYAJIBbHOI'O Pa3BUTHUA B BBI6paHHOﬁ HpO(bGCCPIOHEUIBHOfI ACATCIIBHOCTH,

MP 01 | ucnonp3oBaHuE pa3IMYHBIX BUIOB I[103HABATEIBHOW [IEATEIIBHOCTH M OCHOBHBIX HHTEIUICKTYAJIbHBIX ONEpanui
(mocTaHOBKM 3a/iaud, (POpMYIUpPOBAaHUSI THUIOTE3, aHAIM3a U CUHTE3a, CPaBHEHMUs, OOOOIIEHHUsA, CHCTEMaTU3allWU,
BBISIBJICHUS TPUYMHHO-CIIC/ICTBEHHBIX CBS3€M, IOMCKA AaHaJoroB, (DOPMYJIUPOBAHUS BBIBOJOB) JJI PpEILICHUS
MOCTABJICHHOW 3aJaud, MPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUS (HAOMIOIEHHS, HAYyYHOTO SKCHEPUMEHTA) IS
U3YYEHUS! PA3NTUYHBIX CTOPOH XHMHUYECKMX OOBEKTOB M TMPOLIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTh
CTaJIKUBAThCA B MpodhecCuoHaNbHOU cdepe;

MP 02 | ucrionbp30BaHuE Pa3IMYHBIX KICTOYHUKOB YISl IOJTYyYEHUS XUMUYECKON MH(GOpMAIINK, YMEHUE OIICHUTh €€ JIOCTOBEPHOCTh
JUTSL TOCTUKEHUST XOPOIIUX Pe3yIbTaTOB B Ipo(eccruoHansHoi cdepe;

ITP6 01 | chopMupOBaHHOCTH MPEACTABICHUN O MECTE XMMUU B COBPEMEHHOM HAYYHOU KapTUHE MHUPA; TOHUMaHNE POJIU XUMHUH B
dbopMupoBaHUU Kpyro3opa U GyHKIIMOHATBHONW IPAMOTHOCTH YeJIOBEKA VISl PEIIeHUs TPAKTUYECKHUX 3a]1a4;

I11P6 02 BJIAZICHUE OCHOBOMOJIATAIOIIAMUA XUMHUYECKUMU TOHSATUSIMU, TEOPUSMH, 3aKOHAMU Y 3aKOHOMEPHOCTSAMH; YBEPEHHOE
MOJIb30BAHUE XMMUYECKOU TEPMHUHOJIOTUEN U CUMBOJIMKOM;
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I1P6 03

BJIAACHHUC OCHOBHBIMH MCTOAAMH HAYYHOI'O IIO3HAHUA, HCIIOJIIB3YCMbIMHU B XHMHH: H&6JIIOI[€HI/I€M, OITMCAHHUCM,
HN3MCPCHHUCM, SKCIICPUMCHTOM;

[1P6 04 | ymenue oOpalaThIBaTh, OOBSICHIATH PE3YyIbTAThl IPOBEACHHBIX ONBITOB U JEJIaTh BBIBOJBI; TOTOBHOCTh U CIOCOOHOCTH
IIPUMEHATH METO/IbI IO3HAHUS [IPU PELICHUHN IIPAKTUYECKUX 3a/1a4;

[1P6 05 | chopmMHupoBaHHOCTH YMEHHS AaBaTh KOJIMYECTBEHHBIC OIECHKU U MPOM3BOAUTH PACUEThl IO XUMHUYECKUM (hopMmyrnaM H
YPaBHEHUSIM;

[1P6 06 | BmajgeHue npaBUIIAMH TEXHUKH 0€30MaCHOCTH IIPH UCTIOJIb30BAHUHA XUMUYECKUX BEUIECTB;

I1P6 07 | chopmMHpOBaHHOCTH COOCTBEHHOW MO3ULUHU MO OTHOUICHHIO K XMMHUYECKOH HH(pOpMalUH, MOJIy4aeMON M3 Pa3HBIX
VCTOYHHUKOB.

JIPB 01 | Oco3Harommii ce0st rpaKJaHUHOM U 3aIIUTHUKOM BEJIMKON CTpaHbI

JIPB 02 | [IposBisitOIMi AaKTUBHYIO TPAXKIAHCKYIO ITO3UIMIO, AEMOHCTPUPYIOIIUN NPUBEPKEHHOCTh MPUHUMUIIAM YECTHOCTH,
NOPSIIOYHOCTH, OTKPBITOCTH, KOHOMHMYECKH AaKTUBHBIA W YYaCTBYIOIIMA B CTYJEHYECKOM U TEPPUTOPHAIBHOM
caMOyTpaBJIEHUH, B TOM YHCJI€ Ha YCIOBUAX JOOPOBOIBUECTBA, MPOJYKTUBHO B3aMMOACUCTBYIOIINM U y4aCTBYIOIINM B
JeSATEIbHOCTH OOIECTBEHHBIX OpraHu3alui

JIPB 03 | CoOmromaroniuii HOpMbI TTPABOIOPSAKA, CICAYIOIIMN HaeaiaM rpaxaaHCKOro oOIiecTBa, odecrnedeHus: 6€30MacHOCTH,
npaB 1 cBo0OoA rpaxaan Poccun. JIOSIbHBIN K YCTAHOBKAM M IIPOSIBICHUSIM MIPEACTABUTENEH CYOKYIbTYp, OTIMYAIOIINN
UX OT TPyHN C JECTPYKTHUBHBIM M JI€BHAHTHBIM MOBEACHUEM. J[EMOHCTPUPYIOIINUIA HENPUATHE W TPErylpekIatonii
COLIMAJIBHO OMACHOE MOBEJAEHUE OKPYKAIOIUX

JIPB 04 | [lposiBnsitomuii ¥ AEMOHCTPUPYIOMIMA YBaXXEHHWE K JIOJASM TPYJa, OCO3HAIOIIMK IIEHHOCTh COOCTBEHHOTO TpY/a.

Crpemsmuiics Kk GOpMUPOBAHUIO B CETEBOW Cpelie TUYHOCTHO U MPO(HECCUOHATHFHOTO KOHCTPYKTUBHOTO «ITU(GPOBOTO
ciena»
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JIeMOHCTpUPYIOIINI MPUBEPKEHHOCTh K POJHOM KyJIbTYpEe, UCTOPHUUECKOM MaMsATH Ha OCHOBe J00BU K Ponune,

JIPB 05
POJHOMY HapOAy, MAJIOW POJAMHE, MPUHATUIO TPATUIIMOHHBIX IIEHHOCTE MHOTOHAIIMOHAJIBHOTO Hapoja Poccun

JIPB 06 | Oco3Hatoumii NpUOPUTETHYIO LIEHHOCTh JTUYHOCTU YEJIOBEKA; yBaKAIOUIUH COOCTBEHHYIO U UYXKYIO YHUKAJIBHOCTH B
Pa3IMYHBIX CUTYaIMIX, BO BceX GopMax U BUIAX JNEATEITbHOCTH.

JIPB 07 | CoOmromatomuii ¥ TPOMAraHAUPYIOMWA  TIpaBWjIa 3I0pOBOTO M 0Oe30macHOro oOpa3a JKW3HH, CIOPTa;

NpeAYNPEK AN TU00 MPEOA0IEBAIOIIUNA 3aBUCUMOCTH OT aJIKOTOJIs, Tabaka, MICUXOAKTUBHBIX BEIIECTB, a3apTHBIX
urp u T.J. COXpaHSIOMUNA MCUXOJOTUYECKYI0 YCTOMYMBOCTh B CUTYaTUBHO CIIOKHBIX MJIU CTPEMUTEIBHO MEHSIOUIUXCS

CUTYyalHAX
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2. CTpyKTypa U cojep:kaHue 001eo0pa3oBaTeIbHOI0 npeaMeTra XuMus

2.1. O6beM y4eOHOro npeaMeTa U BUIbI y4e0HOI padoThl

Bup yueOHoii padoThl O0bem B
yacax

O0bem 00pa3oBaTeIbHOI NPOrpaMMBbl NpeaMeTa 133

B T.Y.

OcHOBHOE coep:kaHue 101

BT. 4..

TEOpEeTHYECKOe 00yUeHUE 34

MPAKTUYECKHUE 3aHATUS 37

B T.4. KOHTPOJIbHBIE pabOThHI 10

nabopaTOpHbIE 3aHATUS 20

IIpodeccuonaibHO-OpHMEHTHPOBAHHOE CO/IeP:KAHNE

(coaep:xaHue NPUKJIATHOTO MOIYJIA) 32

BT. 4..

TEOpETHIECKOoe 00yueHHe 6

MPaKTUYECKHUE 3aHATUS 16

Ja00paTOpHBIE 3aHITHUS 10

IIpome:xyTouHas arrecTanus (3IK3aMeH) 2




2.2, TemaTuveckuii NJIAH U cojep:KaHUE YUeOHOr0 MpeaMeTa

HaumeHnoBaH Conep:xkanue y4eOHOro marepuasa (0OCHOBHOE M IPO(eCCHOHAIBHO- O0be | ®opMupyem
He pa3iaeioB M OPHUEHTHPOBAHHOE), JIA00PATOPHbIC U MPAKTHYECKUE 3AHATHSA, MIPUKJIATHOH M ble
TeM MOIYJIb YacoB | KOMIICTEHIH
U
1 2 3 4
OcHoBHOE coaepxaHue
Paznen 1. OcHOBBI CTPOCHHS BelleCTBA 6
Tema 1.1. OcHoOBHOE coJiep:KaHue 4 OK
01
Ctpoenue Teopernueckoe o0yuenue 2
aTOMOB
XUMUYCCKUX  |CoBpeMEeHHas MOJIEIb CTPOSHUS aToMa. DJIEKTPOHHAs KOHPUTypalus aToMa.
Knaccndukanus XuMHIeCKUX
DIIEMEHTOB M (3JIEMEHTOB (-, P-, d-3;ieMeHThI). BanieHTHBIE 3JeKTPOHBI. BalleHTHOCTD. DJIEKTPOHHAsS
IpPUPOJIa XUMHUECKOMN
1IpEpoJa CBSI3U. DIIEKTPOOTPULATENIBHOCTh. KOBaIEHTHAS CBA3b, €€ PA3HOBUIHOCTH U MEXAHU3MBbI 9
XUMHUYCCKON O6pa3OBaHI/ISI
(oOMeHHBIN U TOHOpHO-aKlenTopHbIN ). MoHHas cBsa3b. MeTamnueckas cBsizb. BogopoaHas
CBSI3b.
CBS3H MeKMOJIEKYJIIpHbIE B3aUMOJICHCTBUSI.
N3oTomnbl, 0CHOBHOE U BO30YKICHHOE COCTOSIHHE aTOMa, THOPUAN3aIlis aTOMHBIX OpOUTasIeH.
IpakTnueckue 3anaTus Ne 1 2
Pemienne nmpakTuueckux 3ajlaHuil Ha COCTABJICHUE JIEKTPOHHO-Tpaduyeckux Gpopmya
sneMeHToB 1-4
MepUOIOB.
Pemenue 3a1annii Ha KCMIOJIB30BAHUE XUMUYECKOW CUMBOJIMKY U HA3BAHUM COEIUHEHUH T10 )

HOMEHKJIaType
MEXKIYHAPOIHOTO COK3a TEOPETUUECKON U MPUKIATHOW XUMUU U TPUBHUAIbHBIX HA3BAHUI
JUJIL COCTaBJICHUS

XUMUYECKUX (OPMYIT IBYXaTOMHBIX COCTUHEHUN (OKCUAOB, CYIb(UIOB, TUAPUIIOB U T.11.) U
OPYTHUX

HCOPraHn4CCKnux COC)II/IHeHI/II\/'I OTACIBHBIX KJIaCCOB.
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Tema 1.2. OcHoOBHOE coJiep:KaHue 2 OK
01

Ilepnonnuecku | TeopeTrnueckoe o0ydeHHne OK
51 02
3aKOH 1
Tabnuma IIpakTuuyeckne 3ansaTusi Ne 2 2
..
MenpeneeBa [Tepnoanueckas cucrema xumudeckux 31aeMeHToB [[.M. MenneneeBa. ®u3ndeckuil CMBICIT

[Tepuoanyeckoro

3akoHa /.. MeHneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB,

00pa3yeMbIX HMU

MPOCTBIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMHUYECKOTO 2JIEMEHTA B 2

[Tepuoaudeckoit

cucrteme. MUpOBO33peHUECKOE U HaydyHOe 3HaueHue [lepuoanyeckoro 3akona 1. 1.

Menpeneena. [Iporuossl

J.N. MenneneeBa. OTKpPhITUE HOBBIX XUMUYECKUX AJIEMEHTOB.

Pemenue npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUI HA XapaKTEepU3aLIUIO

XUMHYECKUX DJIEMEHTOB

«MeTamueckre / HEMETAUIMUYECKHUE CBOMCTBA, AIEKTPOOTPULIATEIIBHOCT U CPOJICTBO K

AJIEKTPOHY XUMHUUYECKHX 3JIEMEHTOB B COOTBETCTBUE C X DJICKTPOHHBIM CTPOCHUEM U

IIOJIOKEHUEM B IIEPUOIMYECKON cUCTeMe XuMHuecknx 3semMeHToB J[.1. Menneneesay.
Pa3nen 2. Xumnueckue peakuumn 12
Tema 2.1. OcHOBHOe cojiep:KaHue 6 OK
THIIEL Teopernueckoe o0yueHnune 2 01
xuMmueckux | KilaccuuKanys U TUIBI XMMUUYECKUX PEAKLUN ¢ y4aCTHEM HEOPraHMYECKHUX BEIIECTB.
peakimii KonmuectBenHbie oTHOIIEHHUS B XUMUHU. OCHOBHBIE KOJIUYECTBEHHBIC 3aKOHBI B XUMHUH 1

pacyeThl 0 YpaBHEHUSIM XUMHUUECKUX peakinii. MoJib Kak eIMHHIIa KOJTMYECTBA BEIECTRA. 2

MomnsipHas Macca. 3aKOHbI COXPaHEHHUs MacChl U SJHEPTUU. 3aKOH ABOraipo. MoJsapHbIi

00beM ra3oB. OTHOCUTEIbHAS TJIOTHOCTH ra30B.

Peakuuu komIiekcooOpa3oBaHus ¢ y9aCTUEM HEOPTaHUYECKUX BEIIECTB (Ha IpuMepe

TUPOKCOKOMILIEKCOB

[IMHKA ¥ aJTIOMUHMUS).

IpakTnueckue 3anaTus Ne 3,4 4

N
e




CocrapneHue ypaBHEHHM peakifil COeIuHEHNs, Pa3IoKEeHUs, 3aMellIeHHs], OOMEHa.
VYpaBHeHUs peakliuii TOpEeHUs, HOHHOTO OOMEHa, OKUCIICHUS-BOCCTAHOBIJICHHUS.

Pacuer konMuecTBEHHBIX XapaKTEPUCTUK UCXOJAHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XaPAKTEPUCTUK MPOAYKTA PEaKI[MU COCTUHEHUS, €CIIU OJTHO U3 BEIIECTB
JIaHO B M30BITKE W/WJIA COACPIKUT prMecH. PacdeT MaccoBoit mii 00beMHOM JOJTH BBIXOA
MPOAYKTa peaKklK COCIMHEHUSI OT TEOPETUUECKH BO3MOXKHOTO. Pacuer 00beMHBIX
OTHOIIIEHUH Ta30B. PacyeT Macchl (00beM, KOTMYECTBO BEIIECTBA) MPOIYKTA PEAKIIUH, €CITU
OJIHO M3 BELIECTB JAaHO B BUJIC PACTBOPA C ONPEAECIEHHON MAaCCOBOM J10JIEW paCTBOPEHHOTO
BELIECTBA.

YpaBHEHUST OKUCIEHUS-BOCCTAaHOBIICHHS. CTeneHb OKUCIeHusA. OKUCIUTENb U
BOCCTaHOBUTENb. OKHUCIUTEIBHO- BOCCTAHOBUTEIIBHBIE PEAKIIMU B IPUPOJIC,
MPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIbHOCTH OPraHn3MOB. OKUCIUTEIBHO-
BOCCTaHOBHUTEIBHBIN MOTEHIIUAI cpeibl. COCTaBICHUE U YPABHUBAHUE OKUCIUTEIIHHO-
BOCCTAHOBHUTEIBHBIX PEaKIIUii METOJIOM AJIEKTPOHHOTO OanaHca. TUIIHYHbIE HEOPTaHUYECKHE

OKHUCJIUTEIHU U
BOCCTAHOBUTEJIN. DJICKTPOJIU3 PACTBOPOB M PACIIIABOB COJICH.

Tema 2.2. OcHoOBHOE coJiep:KaHue 6 OK
DrekTponutnye | 1€0peTHUeCKoe 00ydeHue 2 01
cKa 2
s Teopus 37eKTPOIUTUYECKON Arccounannn. Peakuum nonHoro oomena. CocraBieHue
JUCCOLIMAIMS  |peaKUUi HOHHOTO OOMEHA MyTEeM COCTABJIEHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX
Y NOHHBIN YpaBHEHUM.
oOMeH ['unponus coneil. 3HaueHne TUAPOIN3a B OMOJIOTMYECKUX OOMEHHBIX MPOoLIeccax.
[Ipumenenue rugponnsa B
POMBIIIIEHHOCTH.
JlabGopaTopHbie 3ansaTus Ne 1 2
JlabopatopHas pabota «Peakiuu rupomn3a.
UccnenoBanue cpeasl pacTBOPOB COJIEH, 00pa30BaHHBIX CUIIBHBIMH U CIIA0BIMU 2

IPOTOJIMTAMM, U UX PEAKIIMI C pacTBOpaMH ILeJIoun U kKapOoHara Hatpusi. CocTaBieHue

pAs)




pEaAKUMM TUAPOIIN3A COJIEH.

IpakTnueckue 3anaTus Ne S KonrpoJsbHas padora 1
CrpoeHue BelecTBa 1 XUMUYECKHE PEAKIIIH.

Pa3gea 3.

CTpoeHne 1 CBOIICTBA HEOPraHMYECKHUX BellleCTB
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Tema 3.1.
Knaccuduxkarr
usl,
HOMEHKJIATyp
a ¥ CTPOCHHE
HEOPTaHHYECK
UX BEIICCTB

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yuenue

IIpenmer HeOpraHM4YeCKOW XUMHUH. B3auMOCBSI3b HEOPraHUYECKUX BELIECTB.
Knaccudukanusa Heoprannueckux Bemects. IIpocTeie u ciioxHbie BemecTBa. OCHOBHBIE
KJIACCHI CIIOKHBIX BEUIECTB (OKCUABL, THAPOKCUIBI, KUCIOTHI, coyin). HomenknaTypa u
Ha3BaHUE HEOPraHUYECKUX BEIIECTB UCXOS U3 UX XUMHUYECKOU (POPMYJIIBI MIIH COCTaBIIEHUE
XUMUYECKON (POpMYJIbl UCXO/IS U3 HA3BAHUSA BEIIECTBA M0 MEXAYHAPOIHON WU
TPUBHAIBHOW HOMEHKJIIATYPE.

MexMoueKysipHble B3auMoAeicTBus. Kpucramioruaparel. ArperatHble COCTOSTHUS
BeniecTBa. Kpucrannmueckue u amopgHble BelecTBa. TUIbI KPUCTAINIMYECKUX PEIIETOK
(aToMHas1, MOJIEKyJIsipHasi, HIOHHAsI, METaJNIn4yecKas). 3aBUCUMOCTh (PU3HMUECKHUX CBOWCTB

BEIECTBA OT TUIIA KPUCTAILTMYECKOM perieTku. [[puarHbpl MHOTO0Opa3us BEIIECTB.

CoBpeMeHHbIE TTPEACTaBICHUS O CTPOSCHUN TBEPJIBIX, )KUJIKUX M ra3000pa3HBIX BEIIECTB.
Kunkue KpucTasibl.

IpakTnueckue 3anaTust Ne 6,7

Pemenue 3aay Ha pacyeT MacCOBOM J0JM (MacChl) XUMUYECKOTO AeMEHTa (COEAMHEHUS) B
MoJieKyJie (cMmecH). PerieHre mpakTUYecKUX 3aJaHui Mo Kiaccu(UKaluy, HOMEHKIAType U
XUMHUYECKUM (OopMyJiaM HEOPraHMYEeCKHX BEIIECTB PAa3JIMYHBIX KJIAcCOB (HA3bIBaTh U
COCTaBIIATH GOPMYJIbI XUMHUUECKHUX BEIIECTB, ONPEACNIATh

PUHAJJICKHOCTh K KJIaccy).

OK
01

OK
02

Hcrounnku xumudeckoi nHpopmanmuu (HaydHast 1 yaeOHO-HayqHasl IuTepaTypa, Cpe/cTBa
MacCOBOH

uHpopmanuu, cetb Untepuer u apyrue). [lorck napopmaiu no HazpaHusM,
UACHTU(PUKATOpPaM, CTPYKTYPHBIM (hOpMyJiaM.




Tema 3.2. OcHOBHoOe coJep:xaHue 10 OK
DU3HKO- Teopernyeckoe o0yuenue 4 01
XHMHIYECKHe Mertamibl. O61mue pusndyeckne u XuMHIeckue cBoiicTBa MeTauioB. CriocoObl OTydeHHUs. OK
CBOMCTBA 3HaueHUE METAJJIOB U HEMETAIJIOB B MPUPOJAE U )KUZHEICITEIBHOCTH YEJIOBEKA U 2 02
HeopraHmdecky |OPraHu3MoB. Kopposust MeTasioB: BHbI KOPPO3HH,
X BELIECTB CIIOCOOBI 3alIUThl METAJLUIOB OT KOPPO3HHU.
Hewmeramnbl. O61mume pusnyeckue 1 XMMUYECKHUE CBOMCTBAa HEMETAJUIOB. TUITMYHBIE CBOMCTBA
metaiioB [Y— YII rpynn. Knaccudukarus 1 HoMeHKIaTypa COeITMHEHU HEMETaJIJIOB. 2
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B
IpUPOJIE.
XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUJIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX
BEIIIECTB, BOJOPOIHBIX COCTMHEHUH, BBICIIIMX OKCUIOB U
TUAPOKCUJIOB.
IpakTuuyeckue 3anaTus Ne 8,9 4
CocraBieHue ypaBHEHHM XHMHYECKMX PEAKIUHA C YYaCTUEM IMPOCTBIX M  CIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHJIOB META/NIOB, HEMETA/NIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHUCJIOT, OCHOBaHUM M aM(OTEPHBIX THIPOKCUIOB, HEOPTAaHUUYECKUX COJICH, 4
XapaKTepU3YyIOIIUX UX CBOMCTBA.
Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33IaHUM HA CBOMCTBA U MOJIyUEHUE
HEOPTaHUYECKUX
BEIIECTB.
JlaGopaTopHble 3ansiTus Ne 2 2
JlaGopartopHas padota «CBOMCTBA METAJIJIOB U HEMETAIIJIOBY.
UccnenoBanne (GU3NYECKUX W XUMUYECKHX CBOMCTB METAUIOB M HEMETa/UIOB. PerieHue
AKCIIEPUMEHTAJIbHBIX 3aa4 M0 CBOMCTBAM XMMHUYECKUM CBOMCTBAM METAJIJIOB U HEMETAJIJIOB, 2
110 PaCIiO3HABAHUIO U MOJYYEHUIO COEIMHEHU METAJIJIOB U HEMETAJLJIOB.
Tema 3.3. OcHoBHOE coJiep:KaHue 6 OK
Teopernueckoe o0yuenue 2 01
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[IpousBojactBo |OOITHE IPEACTABICHUS O MPOMBIIIUICHHBIX CIIOCO0aX MOJYYSHHUSI XUMUUYECKUX BEIIECTB (Ha OK
HEOPTaHUYECKU |IIpUMeEpe MIPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIIOTHI). 2 02
X BEIIECTR. Uepnas u uBeTHass Metayunyprus. [I[pakTuyeckoe mpUuMEeHEHUE IEKTPOIN3a JIJIsl TOTYyYCHUS
3HayeHue u IICTOTHBIX,
MPUMEHECHUE B
OBITY U Ha IEJI0YHO3EMETBHBIX METANIOB U AIFOMUHUSL. CTEKJIO U CUIIMKATHAS IPOMBIIUICHHOCTD.
TIPOU3BOJICT [TpobGaema 0TX0M0B U MOOOYHBIX MTPOTYKTOB.
Be IIpakTnueckue 3anaTust Ne 10 2
Pemienune npakTUKO-OPUEHTUPOBAHHBIX 3aJJaHUN O POJIM HEOPraHUYECKOW XUMUU B PA3BUTHUH
MEJUIIMHBI, CO3JaHUM HOBBIX MaTepHalioB (B CTPOMTEIBLCTBE HW  JIp. OTPACIIX 2
IIPOMBIIIJICHHOCTH), HOBBIX MCTOYHHUKOB DHEPIruM (aJbTEPHATUBHBIC UCTOYHHUKH SHEPIHH) B
pelIeHun MpooJIeM IKOJIOTUUSCKOM, SJHEPreTUYECKON M MUIIICBOM
0e30IaCHOCTH.
IIpakTudyeckue 3ansiTusit Ne 11 Konrtpouabnas padora 2
CBolicTBa HECOPraHUYECKUX BEILIECTB. 2
Paznen 4. CTpoeHue U CBOHCTBA OPraHNYECKNX BelIECTB 26
Tema 4.1. OcHOBHOE coJiep:KaHue 4 OK
Knaccudukanus| 1e0peTnieckoe odyyenue 2 01
, CTpOEHHE 1 [IpenqmeT opranndeckor XumMun. B3anMoCBsI3b HEOPraHUYECKUX U OPTAHUYECKHUX BEIIIECTB.
HOMEHKITATYpa XUMHUYECKOE CTPOCHHME KaK TOPSIOK COEJUHEHHMS] aTOMOB B MOJIEKYJIE COTJIACHO HX
OpTaHHUECKIX BJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHS OpPraHUYECKHUX
BELIECTB coenuHenud  A.M. bytinepoBa. YTIUIEpOIHBIM  CKEJIET OPraHUYECKOM  MOJIEKYJIBI.
MonekyaspHble M CTPYKTYpHBIE (pa3BEpHYThIC, COKpAIlCHHBIC) XUMHYECKHE (POPMYIIBI. 2
3aBUCHUMOCTh CBOMCTB BELIECTB OT XMMHUYECKOI'O0 CTPOEHHUSI MOJIeKyI. M3oMepus U U30MephI
(cTpykTypHasi, reoMeTpuueckas (uc-TpaHc-uzomepusi). KpaTHOCTh XMMHUYECKOU CBSI3H.
[Tonsatue o d¢yukauoHanbHOM rpymme. [lpuHiuUnel KiIaccupUKaMu — OpPraHUYECKUX
coeauHeHun. MexayHapoaHas
HOMEHKJIATypa U MPUHIUIBI HOMEHKJIATYPbl OPraHUYECKUX COEUHEHHUI.
IpakTuyeckue 3ansiTust Ne 12 2
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Homenknatypa  OpraHM4ecKuX COEAMHEHMM  OTHENBbHBIX  KJIAcCOB  (HACBILICHHBIE,
HEHACBHIIICHHBIE U apOMAaTHYECKHE YIJIEBOAOPOJbI, CIUPTHI, (PEHOJBI, ajabJAETUAbI, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jip.) CoCTaBIEHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hopmyi
OpPraHUYECKUX BELIECTB OTACIBHBIX KJIACCOB, UCIOJIb3Ys MX HA3BAHMS IO CUCTEMATHYECKOU
HOMEHKIaType. PacdeTsl npocreiiiieit Gopmyssl opraHuuecKoil MOJICKYJIbI,

UCXO/s1 U3 BJIEMEHTHOIO cocTana (B %).

OcHOBHOe coaepxaHue

16

TeopeTquCKoe oﬁyqeﬂue

OK
01

OK
02

Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COEeINHECHUN

OU3UKO-XUMUYECKHE CBOMCTBA OPTAHUYECKUX COCTMHEHUN OTIEIbHBIX KIACCOB
(ocobenHocTH KiTaccuukanuu

Y HOMEHKJIATypbl BHYTPH KJIACCa; TOMOJIOTUYECKUN P U 0011ast popMyIia; H30MEpHs;
¢u3nyeckue CBOMCTBA; XMMHUUECKHE CBOICTBA; CIOCOOBI MOIY4YEHHUS):

— IIpeAENbHBIE YIIIEBOAOPOALL. ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX HCTOYHUKOB TEIUIA B
MPOMBIIUIEHHOCTHU U ObITY. CBONCTBA MPUPOAHBIX YIIEBOJAOPOI0B, HAXOXKACHUE B IPUPOJIE U
IIPUMEHEHHUE AJKAaHOB;

— HCIIPCACIBbHBIC U apOMATHUYCCKUC YTITICBOAOPOALI. HOHI/IMGPI/I?)EU_II/IH OTHUJICHA KaK OCHOBHOC
HaIpaBJICHUC €TI0 UCITI0JIb30BaHMA. FOPGHI/IC allCTHJICHA KaK HCTOYHHK

BBICOKOTEMIICPATYPHOTO IJIAMEHH ISl CBAPKHU U PE3KU
METaJLIOB,

— KHUCIIOPOJICOJIepKAIUe COSAUHEHUsST (CIUPTHI U MPOCThie d(UPHI, PEHOIBI, aNbAETHABl U
KETOHBI, KapOOHOBBIE KHCIOTBI M UX Tpous3BojaHbIE). [IpakTHyeckoe mNpUMEHEHUE
STWICHTTUKONS, Triaunepuda, ¢enona. Ilpumenenuwe QopMmanpaeruaa, ameTaibIeruia,

YKCYCHOM KUCIOTHL. Mblla Kak COJIM BBICIINX KapOOHOBBIX KUCIOT. Motomue
CBOMCTBA MBIJIA;

— a30TcojiepKaIie COeTMHEHUs (aMUHBI U aMUHOKUCIIOTHI, OCTIKH).

Knaccudukanus 1 0cOOEHHOCTH OPTaHUYECKUX peakiuil. PeakiimoHHbIe 1IeHTphl. Pagukaebl.
[lepBoHavasibHbIE

IMOHATHA O TUITAX 1 MCXaHU3MaX OPIraHuYCCKHUX peaKuHﬁ.
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IIpakTuueckue 3ansaTus Ne 13,14

Pemenue nenovex npeBpaieHnii Ha TeHETUYECKYIO CBSA3b MEXIY KJIAaCCaMHU OPraHUYECKUX
COCAMHEHNH C COCTABIICHUEM HAa3BAHUM OPraHNYECKUX COCIMHEHUHN N0 TPUBUAJIBHON WU
MEXAYHApPOJIHON CUCTEMATUYECKON

HOMEHKJIaType. Pelenne pacyeTHbIX 3a4a4 0 YPABHEHUSM PEAKIUK C YYaCTHEM
OPTraHUYECKUX BEIIECTB.

JlaboparopHble 3ansaTus Ne 3,4

JlabopatopHas pabota «IlomydeHnne sTuineHa 1 U3y4yeHNEe €ro CBONCTBY.

[Tomy4yenue 3TrIIeHA U3 ATAHOJIA B TAOOPATOPUH U U3YUEHUE €T0 (PM3UIECKUX U XUMUICCKUX
cBoricTB. COCTaBIICHHE PEAKIIUN PUCOECTUHEHUS U OKUCIICHHS HA IPUMEPE ITUIICHA.
Pemienne pacueTHbIX 33/1a4 € UCIOJIB30BAHUEM INIOTHOCTHU T'a30B 110 BOJOPOY U BO3IYXY.

Tema 4.3.
Opranunueckue
BEIIIECTBA B
KA3HEICSITEIbH
OCT U 4€JIOBEKA.
[Ipon3BOaCTBO U

OcHoBHOE coacpxaHmue

Teopernueckoe o0yueHune

buooprannueckue coenuHenusd. llpumeHenue wu OHOJOrMYecKas pojb  YIJIEBOJOB.
OKHCIIEHHE YIIIEBOJOB — HMCTOYHHMK SHEPIHM >KMBBIX Opranu3smMoB. O0nacT NpUMEHEHUS
amuHOKucHoT. IlpeBpamenuss OenkoB MUIIKM B opraHu3Mme. buonorumdeckue QyHKIMH

oenkoB. buonornueckue pyHKuuM KUpoB. Pob opraHnueckoil XuMuu B
pEIIeHNUH MPoOJIeM MUIIEBON OS30ITaCHOCTH.

OK
01

OK
02

MIPUMEHECHUE
OpraHUYECKUX
BEILIECTB B
MPOMBIILJIEHHOC
TH

HyknenHoBbIE KUCHOTHI: COCTaB U cTpoeHue. CTpoeHne HykiIeoTu10B. COCTaB HYKJIEMHOBBIX
kucnoT (JJHK, PHK). Ponb HyKI€HHOBBIX KHCIIOT B KU3HEEATEILHOCTH OPTaHU3MOB.

[Ipou3BOACTBO OpPraHUYECKUX BEIECTB: IMPOU3BOACTBO METaHOJA, IepepaboTka HePTH.
[TomuaTrieH Kak KPYNMHOTOHHAXKHBIM MPOAYKT XMMHUYECKOTO NpOM3BOACTBA. lIpuMeHeHune
stwiieHa. [Ipon3BOACTBO U IPUMEHEHNE KayuyyKa U PE3UHBI.

CuHTeTMYECKME W WCKYCCTBEHHBIE BOJIOKHA, WX CTpOe€HHuE, cBoiicTBa. IIpakTuueckoe
MCIIOJIh30BaHNE BOJIOKOH. CHHTETUYECKUE TUICHKU: U30JISIUS JIJIs1 TIPOBOJIOB, MEMOpPaHBI IS
OTNPECHEHUs BOJIbI, 3alIUTHBIE TUICHKU [JI1 aBTOMOOWJEH, IUIaCThIpU, XUPYPrUUYECKUE
noBsi3kd. HoBbIE TEXHOIOTHM JaTbHEUIIIETO COBEPIICHCTBOBAHMUS OJIMMEPHBIX MATEPHUATIOB.
Ponp opranndeckoil XuMUM B PEIICHUH TPOOJIeM dHEPTreTUIECKON O0€30IacCHOCTH, B PA3BUTHH
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METUITUHBI,
CO3JJaHUU HOBBIX MAaTEpPHAIOB, HOBBIX MCTOYHUKOB DHEPTUU (QJIbTEPHATUBHBIE HCTOYHUKU
SHEPIun).

IpakTnueckue 3anaTuss Ne 15 2

Petienre npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUH MO COCTABJICHUIO XUMUYECKUX PEAKIIUH,

OTPAKAIOLIUX 5

XUMHUYECKYI0 aKTUBHOCTh OPTAaHMYECKUX COCAMHEHHUM B pa3IMUHbIX cpeAax (IPUPOAHBIX,

OMOJIOTUYECKHUX, TEXHOTCHHBIX ).

IIpakTnueckue 3auaTusi Ne 16 KonrposbHas padora 3 5

CrtpykTypa u CBOKCTBA OPTaHUYECKUX BEUIECTB.
Paszpnen 5. Kunernueckue u TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKUX 12

peakuuu
Tema 5.1. OcHOBHOeE coJiep:kaHue 4 OK
Kunetnuyeckn | 1eopeTHyeckoe o0ydeHue 2 01
e Xumnueckue peakiuu. Krnaccudukanuss XMMHUYECKHX peakuuid: 1o (a30BOMYy COCTaBY %5
3akoHOMepHO  |(TOMOTCHHBIC M TETCPOrCHHBIC), IO HCIIOJIB30BAHUIO KaTaun3aTopa (KaTaIHTHYCCKHC H
CTH HEKATaJTUTUYECKHUE).
IPOTCKAHHUS CKOpOCTh peakiiM, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HAKTOPOB: MPUPOJBI PEaArHPYIONIUX 2
XUMHUECKUX BEIIECTB, KOHIIGHTPAIlMU PEarupyronmx BeHIeCTB, TemrepaTypsl (mpaBwio Bant-T'odda),
peaKIuii IJIOIIAM PEAKIIMOHHOW TOBEPXHOCTH, HalW4us Karainu3atopa. Pojib KaTanu3aTopoB B

MIPUPOJIC U MPOMBIIIIICHHOM TTPOU3BO/ICTBE.

OHeprusi akTUBalUMU. AKTUBUPOBAaHHBIM KomIuiekc. Karamuzatopel u  karanui. Poub

KAaTaJIM3aTOPOB B IPUPOJIE U

MIPOMBIIIJICHHOM MPOW3BOJICTBE.

JlaGopaTopHble 3ansiTus Ne 5 2
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W3y4yeHne 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEaKIMH OT KOHIICHTPAIMH Pearupyromux
BEIICCTB U TEMIIEPATYPHI.

JlabopatopHast paboTa Ha BEIOOD:

1. Jlaboparopnas padota «OmnpeaeneHnue 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHIIEHTPALUU
pearupyromux BemecTsy. MccaenoBanne 3aBUCHMOCTH CKOPOCTH PEAKIIMK OT KOHIICHTPAIIHH.
OmnpeneneHre KOHCTaHThI CKOPOCTH PEAKIIUU TparuuecKuM METOIOM.

2. Jlaboparopnas pabota «OnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPATyPhI».
HccnemoBanne 3aBUCUMOCTH CKOPOCTH pPEaKIMU OT TeMmrmepaTyphl. Pacder »Hepruu
aKTUBAITUU PEAKITUH.

Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX SaIIaHI/Iﬁ Ha aHaJIn3 (baKTOpOB, BIMAIOIIUX Ha
HN3MCHCHHUC CKOPOCTH

XUMHUYECKOUN PEaKIIUU.

Tema 5.2.
Tepmoaunamuue
CK H€
3aKOHOMEPHOCT
Y IPOTEKAHMUS
XUMHUUYECKUX
peaKIuu.
PaBHoBecC

ne

XUMHUYECK

UX

OcHoBHOE€ CoacpKaHue

Teopernueckoe o0yueHune

Knaccudukanus XuMHUYECKHX peakluii: Mo TeraoBoMy dh@exty (IK30TepMHUUECKUE,
SHAOTEPMUYECKUE), IO 0OpatuMocTu (oOpatumbie U HeoOpaTumeble). TersoBbie A((EKTHI
XUMUYECKUX peakiuil. Tepmoxumuueckue ypaBHeHuss. OOpaTuMOCTh peakiuii. XUMHUYECKOe
paBHOBECHE M €ro CMEIIEHWE TMOJ JEHCTBHEM pa3IuYHbIX (PaKTOpoB (KOHIICHTPAIIHS
pEarcHTOB WJIM MPOJAYKTOB PEaKIIMH, JAaBJICHHUE, TEMIEpaTypa) I CO3MaHHS ONTHUMATbHBIX
YCIIOBHH MPOTEKAHUS XUMUYECKHUX TTPOIIECCOB.

[Tonsitue 06 sHTANBNHUKM W dSHTpormu. JHeprus ['n66ca. 3akon ['ecca u crneACTBUS U3 HETO.
Posib cmemenus

PaBHOBCCHA B TCXHOJIOTHYCCKHUX IIPOLCCCAX.

IpakTnuyeckue 3ansaTus Ne 17

OK
01

OK
02
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peakuui

[Tpunnun Jle Ilatense. Bnusiaue paznuyubix pakTopoB HA U3MEHEHHUE PAaBHOBECHS
XUMHYECKUX PEAKINNA. 3aKOH IEUCTBYIOIIMX MAaCcC U KOHCTAHTa XMMUYECKOTO PABHOBECHS.
PacdeTsl paBHOBECHBIX KOHIIEHTPALUK PEArUPYIONIUX BEMIECTB U MPOAYKTOB PEAKIIUI.

Pacuets! TemnoBoro 3¢ dexra peakiuu.

Pemenue IMPAKTUKO-OPHUCHTHUPOBAHHBIX 3aﬂaHI/Iﬁ Ha IIPpUMCHCHUC IIPUHIINIIA Jle-1llaTense JIIA
HaXO0XJICHUA

HaIIpaBJICHUA CMCIICHUA PAaBHOBCCHUA XUMHYECKOU PCaKII U aHAJIN3 (I)&KTOpOB, BIMAIOIINX
Ha CMCIICHNUC XUMHWYCCKOI'O PABHOBCCHAI.

JlaGopaTopHsble 3aHsaTHA Ne 6

JlabopatopHas pabota «/3yueHue BIUSIHUS Pa3IMYHBIX (DAKTOPOB HA CMEIICHHE
XUMHYECKOTO paBHOBeCUS». VccinenoBanue BIUSIHUS U3MEHEHHS KOHIICHTPALIMH BELIECTB,
peaKkuu cpeapl U TEMIEPATYpPhl HA CMEILIEHHE XUMUYECKOTO paBHOBecUsA. CpaBHEHHE

MOJIYYEHHBIX PE3YJIBTATOB C TEOPETUYECKHU IMPOTHO3UPYEMBIMU Ha OCHOBE
npuHnuna Jle Ilarense.

IpakTuuyeckue 3ausiTust Ne 18 KonrtpoJsbHas padora 4
CKOpOCTh XUMUYECKON PEAKIIMN U XMMUYECKOE PABHOBECHE.

Pa3nea 6.

JIucnepcHbie CUCTEMBI

10

Tema 6.1.
JucnepcHbie
CHUCTEMBI U
bakTopsl UX
YCTOMYUBOCTH

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yueHue

N

Hucnepcubie cucteMbl. Kosmonneie cuctemsl. ICTUHHBIE pacTBOPBI.

PactBopenue kak @Qusnko-xumuyeckuid mnpouecc. PactBopsl. CrocoObl HpPHUrOTOBICHHUS
pactBopoB. PacTBopuMocTh. MaccoBas 071 pacTBOPEHHOro BemiecTBa. [IpeaensHo
JOIYCTUMBbIE KOHIEHTPALIMK U UX UCIIOJIb30BAHUE B OLICHKE HKOJIOTMYECKOI 0€30MacHOCTH.
Knaccudukanus aucnepcHbIx cucTeM o coctaBy. CTpoeHne W (hakTOpbl YCTOHYMBOCTH
JUCHEPCHBIX CUCTEM. Pacrno3HaBaHWE HCTUHHBIX PAacCTBOPOB, KOJUIOWJIHBIX pacTBOPOB M
rpyboaucnepcHbix cucteM. CtpoeHue muueuibl. PaccenBaHue cBeTa Npu MPOXOKICHUU

CBETOBOTO MyUYKa uepe3 ONTUISCKH HEOHOPOIHYIO cpeay (3¢ dekTa
Tunmans).

IpakTnueckue 3anaTus Ne 19

OK
01

OK
02
OK
07
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Pemenune 3aa4 Ha IIPHUTIOTOBJICHHUEC paCTBOPOB.
Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX PACYCTHBIX BaI[aHI/Iﬁ Ha JUCIICPCHBIC CHUCTCMBI,

WCIIOJb3yeMble B OBITOBOW U MPOU3BOJACTBEHHOW JEATEIIBHOCTH YENOBEKAa, C TMO3UIIMIA 2

AKOJIOTUYECKON O€30MacHOCTH TMOCIEICTBUIA U TPAMOTHBIX PEIICHUI MpoOJIeM, CBSI3aHHBIX C

XAMUEH.
Tema 6.2. OcHOBHOE coep:KaHue 6 OK
Uccnenosanue |/1a0opaTopHbie 3ansTusi Ne 7,8 4 01
CBOICTB JlabopaTopHas pabota «IIpurotoBieHrue pacTBOPOBY. OK
THCTIEPCHBIX [IpuroroBieHue pacTBOPOB 3aJaHHON (MOJISIPHON) KOHUEHTPALMH (C MPAKTUKO- 2 02

OPUEHTUPOBAHHBIMU BOIIPOCAMH ), OIIPEAEIICHUE CPEABI BOJHBIX PACTBOPOB.
CHCTCM U MX  ITTaGopaTopras pabota «HIccaeoBaHme AUCIEPCHBIX CHCTEMY.
MJICHTH QUKL [IpuroroBieHue M H3y4EHHUE CBOWCTB AUCIIEPCHBIX CHUCTEM pPa3HbIX BHUIOB: CYCIICH3UH,

AMYJIBCUHU, KOJUIOUTHOTO pactBopa. CpaBHEHHE CBOWCTB HCTUHHBIX U KOJUIOMJIHBIX 2

PacTBOPOB, BBIBICHUE OCHOBHBIX Pa3JIMUU MEXKAY HUMHU.

IpakTuuyeckue 3ansiTust Ne 20 KonrpoJsabHas padora S

JucrepcHbIE CUCTEMBI. 2
Paznen 7. KavecTBeHHBIE peakiiui O0HAPYKEHHSI HCOPTAHNYECKUX M OPraHUYeCKHX BellecTB 8
Tema 7.1. OcHOBHOE coJiep:KaHue 4 OK
O6uapyxerne |lIpakTuueckue 3ansTusi Ne 21 2 01
Heopraunyeckux| Ka9eCTBEHHBIC XUMUYECKUE PEAKINH, XapPaKTEPHBIC UL OOHAPYKCHUSI HCOPraHUIECKUX OK
KaTHOHOB H BeIeCTB (KaTHOHOB M aHMOHOB). COCTaBJIEHUE YPaBHEHUH peakivii OOHApYKEHUS KaTHOHOB 2 02
AHUOHOB |-VI rpynn 1 aHMOHOB, B T.4. B MOJIEKYJISIPHOW U MOHHOU (popMax.

Peakiuu oOHapy>keHMsI HEOPTAaHMUECKUX BEIIECTB B PeabHBIX 00bEKTaX OKPYKAIOIICH

Cpebl.

JlaGopaTopHble 3ansiTus Ne 9 2
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OO6HapyxeHue HeopraHM4ecKux BemecTB (kaTuoHoB [—-VI rpynn uiv aHuoHOB) ¢
UCIIOJIb30BaHUEM KAYECTBEHHBIX AHAIMTUYECKUX PEAKIIUMN.

JlabopatopHast paboTa Ha BEIOOD:

1. JlTabopaTopHas paboTra «AHaNUTUYECKHE peaKIu KaTuOHOB [—-VI rpymm».

[IpoBeneHue KaueCTBEHHBIX PEAKIUil, UCIOIBb3YEMBIX JJI1 OOHAPYKEHHUS KATHOHOB | rpymms
(xamus, HaTpUs, Maraus, aMMoHus), I rpynnel Ha npumepe Oapus, 1 rpynnsl — cBunna, [V

2

TPYIIIbI — ATIOMUHMUS,

V rpynnet — xenesza (II u 1), VI rpynmel — Hukensa. Onucanne HaOII0JaeMbIX SBJICHUN U

COCTABJICHHE XUMHUYECKAX PEAKIIUM.

2. JJabopaTopHas paboTa « AHATUTUYECKUE PEAKIIUU AHUOHOB.

[IpoBeneHre KaueCTBEHHBIX peaKIuid, UCIOIb3YEMbIX ISl OOHAPYKEHUSI AHUOHOB:

kapOoHara, ocdara, cynbdata, cynbbhuaa, HUTparTa, xjopuaa u ap. Onucanue

HaOJI0/IaeMBIX SIBJICHUI M COCTaBJICHNE XUMUUECKUX PEAKIIUMA.
Tema 7.2. OcHOBHOe coaepxkaHue 4 OK
OGHapyxerue |HIPaKTHYeCKHe 3aHATHS No 22 2 01
OpraHmyecKkux |Ka4eCTBCHHBIC XMMUYCCKHUE PCAKIIHH, XapaKTEPHBIC ISl OOHAPY)KEHUsI OTACIIBHBIX KIaCCOB (())ZK
BELIECTB OpPraHUYEeCKUX COCTUHEHUN: (PEHOIIOB, allbJIETHI0B, KpaxMaa, YKCYCHON KUCIIOTHI, 2
KIIACCOB C Jlenatyparys 6e1K0OB IPU HarpeBaHUH, IBETHBIE PEAKITUU OEIIKOB.
Memonpaopame | COCTABICHNE KaUeCTBEHHBIX PEaKIHit OOHapY>KEHUSI OPTAHUYECKUX COSTMHEHHUH OTIEIbHBIX
" KJIACCOB.

JlaGopaTopHble 3ansiTus Ne 10 2
Ka4e€CTBEHHBIX =

3 OGHapyXeHHEe OPTaHUYECKUX COCAMHEHUN OTAETbHBIX
eaKIui

peakl KJ1accoB. JlabopaTopHasi paboTa Ha BHIOOD: 2

1. JTaboparopHas padora «KauecTBeHHBIE peakIMKU Ha OTCIIbHBIC KIACChl OPraHUISCKHUX
BEIICCTBY.
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[IpoBeneHne KaUECTBEHHBIX PEaKLIUid, UCIOJIb3YyEeMbIX /11 OOHAPYKEHUS] OPraHUuYECKUX
BEIIECTB Pa3IMYHbBIX KIACCOB: ()EHOJIOB, ANIbJIETUOB, KpaxMalia, YKCYCHON KUCIIOTHI,
aMUHOKHUCIIOT, 6e1K0B U p. Onucanue Ha0JII01aeMbIX SIBJICHUN U COCTABIIEHUE XUMUYECKUX
peaKIMil U/ Ui CXeM.
2. JJabopaTopnas pabota «KauecTBeHHBIN aHAIN3 OPTaHUIECKUX COSTUHEHUN TI0
(GyHKIIMOHATBHBIM TpyIiiamy. [IpoBeneHrne KaueCTBEHHBIX PEAKITUH, NCTIONB3YEMbIX IS
pacro3HaBaHMsI OPTAHMYECKUX BEIIECTB OTACIBHBIX KJIACCOB MO (DYHKIIMOHATBHBIM TPYIIITAM:
Ha IPUMEPE AMHUHOKHCIIOT M KaPOOHOBBIX KHCJIOT, CTUPTOB U (hEHOJIOB,
aJbJIETUIOB M KETOHOB. Omnucanue HaOII0JaeMbIX SIBICHUM U COCTABICHUE XUMHUUECKUX
pPeaKLMI U/ UK CXEM.
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKaHHE (COAePKAHME NPUKJIATHOTO MOTYJIA) 32
Pa3zpnea 8. XuMus B ObITY ¥ IPOU3BOJACTBEHHOM AeATEJIbHOCTH YeJI0BEKA 4 OK
Tema 8.1. OcHOBHOE coep:KaHue 4 01
Xumus B ObiTy  |IIpakTnyeckue 3ansatus Ne 23,24 4 OK
u Dxoyioruyeckasi 0€30MacHOCTh MOCIIECTBUI OBITOBOM U MPOU3BOJICTBEHHOM JEATEILHOCTH 2 02
MIPOU3BOJICTBEH |4ETIOBEKA, CBSI3aHHAs C MepepadOTKOM BEIIECTB; MOUCK U aHAIN3 XUMHUYECKOM OK
HOI uH(pOpPMAITUHU U3 PA3IMYHBIX HICTOYHUKOB (Hay4Hasi U y4eOHO-Hay4dHas TUTepaTypa, 04
NEeATEeILHOCTH  |CpelicTBa MaccoBo nHpopmaruu, ceth MHTEpHET U apyrue). (())5
yesoBeKa Keiicsl (¢ yueTom Oyaymieit mpodeccroHambHOM 1eITeTbHOCTH) Ha aHalIn3 UHPOPMAIIUU O KL
IPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBA3aHHOM C repepaboTKON U MOJTydeHUEM 1
BEIIIECTB, a TAKXKE C IKOJIOTHUECKOM O€30MaCHOCTHIO. 2 TIK1L.
3ammura Keﬁga: [IpencraBienue pe3ynbTaTOB pelIeHUs! KEMCOB (BBICTYILICHUE C 2
npe3eHTaIuen ) K2,
1
IIK?2.
2
Pazgen 9.1. UccnenoBanue U XUMHUYECKHHA aHAIHN3 00bEKTOB OMOChepbl 33
Tema 9.1. |OcHoBHOE coflepikaHue 6 OK
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OCHOBBI JlaGopaTopHble 3ansaTus Ne 11 01
11ab0paTOPHOI JlabopaTopHas padbota «OCHOBBI Ja0OPATOPHOUN MPAKTUKNY. IIK1.
MPAKTHKY B JlabopaTopHas mocyia 1 XuMHIeCKue peakTuBbl. OCHOBHBIC TaOOpATOPHBIC OTIEPaIUH. 1
IpodeccuoHaID JlaboparopHoe o0opynoBanue. TexHuka 6€30MacHOCTH U IIpaBujia paboThl (TTOBEJICHNUS ) B IIK1.
J1a00paTOPHH. 2
HBI X ITpakTHyeckue 3anaTus Ne 25,26 11K,
J1a00PaTOPUAX | BRIONHEHNE TUIIOBBIX PACUETOB 110 TeMATHKE SKCIICPUMEHTA (BBIXOJ MPOIYKTa PeaKIlH, 1
Macca HaBeCKH, 00beM k2
PacTBOPHUTEIIA). 2 '
O0paboTKa JaHHBIX, AHAJIU3 U OIIEHKA X JOCTOBEPHOCTH (BBIYMCICHUE CPEAHETO 3HAUCHUS
AKCIIEPUMEHTAIBHBIX JAHHBIX, TIOTPEIITHOCTH).
[IpencraBienue pe3yabTaTOB KCIEPUMEHTA B pa3inuHoi dopme (Tabiuiia, rpaduk, oTyerT,
JOKJIaI,
MIPE3EHTAINSA).
Tema 9.2. OcHoBHOe coaep:kaHue OK
XUMHUECKHE Teopernueckoe 00yueHue 01
aHAIH3 1PO0 Knaccuduxarus mpo0 BoAbI 110 BUAY U HA3HAUYCHUIO, UCXO/IS U3 €€ XUMHUECKOTO COCTaBa. (35
BOJIBI OprasoJienTHYECKHE CBOMCTBA (3amax, MPO3pavyHOCThb, IBETHOCTh, MyTHOCTh) BOJIBI.
KucnotHocTh 1 menoyHocTh BoAbl. pH cpenbl u MeTobl ee onpeneneHus. JKecTkocTs BoAbI (85
1 MeToibl ee onpeaesieHns. CylHOCTb METOa TUTPOBAHHUS. KL
Bunb! )kecTKOCTH BOJIBI (BpEMEHHASI M TOCTOsIHHAS ). JKECTKOCTh BOJIBI KaK MPUYUHA 1 '
BBINIAJICHUS OCAJIKOB MJIM 00pa30BaHMSI COJICOTIOXKEHHM, UMEIOIINX MECTO B OBITY U Ha 1K1,
MIPOU3BOJICTBE. 2
CocrtaB coueid, BBI3BIBAIOIIMX KECTKOCTh BOAbl. XUMUYECKHUE MPOLIECCHI, YCTPAHSIOIINE TIK2.
YKECTKOCTb BOJbL. Y PaBHEHUSI XUMUYECKUX PEAKIUH, MWITIOCTPUPYIOIIUX TPOLIECCHI, 1
IPOUCXOISIINE MTPU YCTPAHEHUH KECTKOCTH. Y CTPAHEHNE BPEMEHHOM KECTKOCTH IIK?2.
OBITOBBIMU M XUMUYECKUMHU crioco0amu. CriocoObl ycTpaHEHUsI TOCTOSIHHOM 2

KCCTKOCTH.

IIpakTnueckue 3anaTust Ne 27
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CniocoOsl BbIPAXKCHHUA KOHICHTPAOHUKU PaCTBOPOB: MaCCOBasd AOJIAA paCTBOPCHHOI'O BEIICCTBA,
MOJIEIpHAsA U MOJEJIbHASA KOHLOCHTPAIIUH. TI/ITp pacTBOpa. Pemenue ITPAKTUKO-
OPUCHTUPOBAHHLIX TCOPCTUUCCKUX 3a,Z[aHI/Iﬁ Ha pacucT KOHHCHTpaHHfI 3arpsA3HAIONINX
BCIICCTB U UX CPABHCHUC C IIPCACIbHO JOIIYCTUMBIMH KOHICHTPAIWAMN

(11K).

JlaGoparopHble 3aHsaTus Ne 12

HccnenoBanre XUMAYECKOTO COCTaBa MPo0 BOJBI.

JlabopaTtopHas paboTa Ha BEIOOD:

1. JJabopatopnas padota «O4rcTKa BOABI OT 3arpSA3HEHUI.

Hcnonb3oBanue MeTo10B (PUILTPOBAHUS U aJICOPOIIMH JIJISt OT/IEJICHUS 3arpsI3HEHUI B
uccieayeMoi mpooe Bojbl. BEIOOp MeTO/1a OUUCTKH B 3aBUCUMOCTH OT BUJA 3arpsS3HEHUS.
CpaBHeHne d(pPEKTUBHOCTH PA3TMIHBIX METOIOB OUYHMCTKH BOJIBI B Pa3HBIX YCIOBHUAX (B
7abopaTopuH, B JOMAITHUX M IMOJIEBBIX YCIOBHSIX).

2. JlJaboparopnas pabota «Onpenenenrie pH Boabl U €€ KUCIOTHOCTH.

Onpenenenue pH cpenbl ¢ MOMOIIBIO YHUBEPCATBHOIO HHAUKATOPA. Vcnonbp3oBanue
TUTPOBAHUS I ONpeieTIeHUs] KUCIOTHOCTU. Onipesiesienre 001ei KUCIOTHOCTU BOJIbI,
pacuetr cBOOOAHOM KHCIOTHOCTH. OnipesieneHue ooie u CBOOOIHOM ET0UYHOCTH.
CocraBieHue ypaBHEHNN PEaKIU, TPOTEKAIONIUX PH

oTpeeeHIN KUCIOTHOCTH/ TIEIIOYHOCTH MTPOO BOABI. Y CTAHOBJICHHUE CIIOCOOOB
UCIIOJIb30BAHUS UCCIIEIOBAHHBIX MPOO BOJIBI B )KM3HECATEIHLHOCTH YEIOBEKa, HA OCHOBE

MOJTYYEHHBIX JAHHBIX O COCTaBeE.
3. JlaboparopHas pabdota «OnpeaesieHre 5KeCTKOCTH BOJIbI M CIIOCOOBI €€ YCTPAHCHUS».
Cnioco0bl ycTpaHEHHS BCEX BHIOB KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJICH KECTKOCTH.
Pemrenue skcnepruMeHTanbHOM 3a1a4M Ha BBISIBIICHUE BPEMEHHON U NOCTOSHHOW KECTKOCTH
BOJIbI. OTIeHKa BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB JKECTKOCTH B JIOMAIIIHUX YCJIOBUSIX.

Tema 9.3.

OcHoOBHOE coJepkaHue

Teopernueckoe o0y4yenune

OK
01
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Xumuueckuii  |KauecTBeHHbIH XMMUYECKUHN COCTAB MPOAYKTOB NMUTaHus. BemnecTsa, Gpanscudunupyromnime OK
KOHTPOJIb POJYKTHI MUTAHMS, U BEILIECTBA, 3arPSA3HSIIONINE TPOYKThI mUuTanus. OnpeaeneHue 02
KauecTBa 3arpsI3HSIONIMX XUMAYECKUX BEIECTB B OK
IPOIYKTOB MPOAYKTaX MUTAHUs, ONIPEACIICHUE BEIIECTB, HE 3asIBJICHHBIX B COCTaBE MPOJAYKTOB ITUTAHMSI. 07
UTAHUS IMpakruueckue 3ansaTus Ne 28 TIK1.
Oprannueckrie 1 HEOPraHUYECKHE BEIIECTBA, BXOASIIME B COCTAB MPOJTYKTOB MUTAHUS. 1
Omnpenenenue coctaa 0J110/1 HAa COIEPKAHUE MAKPO U MUKPO3JIEMEHTOB. M3yuenue IIK1.
IPEIJIOKEHHBIX MpernoAaBaTesieM 00/ Ha IPeIMET XUMUYECKOTO COCTaBa, OIpeiesieHre 2
JI0JIeH OT CyTOYHON HOPMBI MaKpO U MUKPORJIEMEHTOB B YKa3aHHOM OJIIOIC. 1IK2.
Pelienne mpakTUKO-OpUEHTUPOBAHHBIX 33/1a4 M0 KYJWHAPHOW TEMATHKE PA3JIHUYHBIX THIIOB. 1
JlaGopaTopHble 3ansitusa Ne 13 IIK?2.
UccnenoBanne XMMUYECKOTO COCTaBa MIPOTYKTOB MUTAHUS. 2
JlaGoparopHas paboTa Ha BBIOOD:
1. JJaGoparopnas pabota «OOHapyKEHHUE HUTPATOB B MPOAYKTAX MTUTAHUSY.
Hccnenoanne MaTepranoB MOTYKOJIMYECTBEHHBIM METOJOM OIPEAECIEHUS HUTPATOB C
UCIIOJIb30BaHUEM JU(eHMIaMUHa (KOPHEIIONbI OBOIIEH, JIUCThSI W KOUEphDKKA
KalyCThl, TIUJIOJBI  (PYKTOB). AHaMM3 YypOBHA 3arpsA3HEHUS HHUTpATaMUd TI0
MHTEHCUBHOCTU OKpAIlIMBaHUS MPOAYKTOB PEAKIINH.
2. JlabopaTtopHas pabora «VccienoBanue MpoIyKTOB MUTAHUS HA HAJTMYUE YTIIEBOJIOBY.
UccnenoBanne MOJOYHBIX MPOAYKTOB Ha Hajmuuyue kpaxmana. MccinenoBanue MpoayKTOB Ha
HaJIMYUe TIIFOKO3BI.
Tema 9.4. OcHoBHOE coJep:KaHue OK
XUMHUECK Teopernueckoe o0yuenune 01
Wi aHATH3 Kinaccudukanus mous mo BUAY U HA3HAYCHUIO, UCXOIS U3 XUMHUUYECKOTO COCTaBa. OK
1po6 Nnentudukarus mpoOkl MOYBKI 10 €€ XUMHYECKOMY COCTaBy, OITMCAaHUE BO3ZMOXHOCTEH €€ 8§<
HOYBEI MIPUMEHEHUS. 07
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TpC6OBaHI/I$I K KQUC€CTBY IIOYBEI PA3JIMYHOI'O HA3HAYCHUA. Onucanue 0ocoOEHHOCTEH
HCIIOJIB30BaHMs I1I0YB B 3aBUCHUMOCTH OT TUIIOB, CITOCOOBI YIYUIICHHUA Ka4CCTBA I10YB B

3aBUCUMOCTH OT HAa3HAYCHMU .

O0J1acTy UCIIONIB30BAHUS OPraHUYECKUX YIOOPEHNI B 3aBUCUMOCTH OT KaU€CTBEHHOIO
cocraBa. Oncanue

OpraHUYeCcKUX YAO0OpPEHUHN U UX MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBHUIHOCTH.

IpakTnueckue 3anaTus Ne 29

O6nactu Ha3HaYeHUs (IPUMEHEHUS) TTOUBBI, UCXOSl U3 KAYECTBEHHOTO U KOJIMYECTBEHHOTO
cocTaBa. AHAJIN3 HOPMATUBHOM IOKYMEHTAIUU.

Ponp HeopraHM4ecKux BEIIeCTB B KAUECTBE MUHEPAIBHBIX YA00OPEHUM, YITYUIITUTEIEH TTOYBHI.
CocTtaB MUHEpaJIbHBIX YI0OPEHUH U UX MPUMEHEHNE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
pa3HOBUIHOCTH. B3aMOCBs3b cocTaBa y1I00peHUN U UX BIWSHUS HAa BET€TaTUBHBIC

CBOIMCTBA M IJIOJIOHOIIICHUE PACTCHUH.

JlaGopaTopHbie 3ansitus Ne 14

HccnenoBanre XUMHUYECKOTO COCTaBa MPOO MOYBHI.

JlaGoparopHas paboTa Ha BEIOOP:

I. JlaGopaTtopHas paboTta «O0Hapy>KeHHE HEOPTAHUUECKUX TIPUMECEH B PoOax».
[IpuroroBieHue mpoObl MOUBHI ISl HCCIICOBAHUS KUCIOTHOCTH/IEIOYHOCTH,
HEOpPraHWYECKUX 3arpsizHeHuid. OOHapy)eHue XJIOpU/I- U CyJb(aT-nHOHOB B MPOOE MOYBBHI.
CocrapiieHue ypaBHEHUN peakiuit ooHapykeHusi. CpaBHEHUE TTOJTYYEHHBIX TTOKa3aTeNei ¢
HOPMATUBHBIMHU (CIIPAaBOYHBIMHU ) 3HAYEHUSIMHU.

2. JlJaboparopnas pabota «Onpenenenrie pH BoIHOMN BBITSHKKY MMOYBBI, €€ KUCIIOTHOCTH U
HIeI0YHOCTHY. VccnenoBanne BOIHBIX BBITSKEK 00pas3iioB TOTOBBIX TTOYBEHHBIX CMECEH
(st pa3HBIX TUTIOB pacTeHui). Onpenenenre pH moYBbI ¢ UCTIONIB30BAaHUEM WHIANKATOPOB.
OreHka THUTIOB TTOYB B MPEJICTABICHHBIX 00pa3Iax

(cunpHOKHUCIIAS, KUCTasl, Cl1abOKucas, HeUTpaabHas, eJ0vHas).

1IK1.

1IK1.

1IK?2.

1IK2.2

Tema 9.5.

OcHOBHOe coaepxkanue

Teopernueckoe o0yuenune

OK
01
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HccnenoBanne |YuyeOHO-UCCIEAOBATENBCKUI MPOEKT B 00JIACTH UCCIIeA0BaHUs 00heKTOB Ouochepsl. O630p OK
00BEKTOB TEeM y4eOHO- UCCIIEIOBATEIbCKUX MPOEKTOB. AJITOPUTM BBITIOJTHEHUS TIPOEKTA. 2 02
onochepsr Omnpenenenue mpoOIeMbl HCCIETOBAHUS. OK
MeTo/1p1 TOKCKA, aHATM3a U 00pabOTKH MH(OPMAIIMK O POEKTE B PA3TUYHBIX HCTOUYHUKAX. 04
IIpakTuuyeckue 3ansaTus Ne 30,31,32 5 OK
O00CHOBaHUE AKTYyaJIbHOCTH BEIOPAHHOU TeMbl. BhIsiBIIeHHE MPOOIeMbI HCCIIEI0BAHUSI. 3 07
Bb160p 00beKTOB 1 METOAOB HcciienoBanus. [locTaHOBKa 1esell U 3a7a4 UCCIeA0BaHMS. TIK1.
OmnpeneneHue MpoyKTa UCCICIOBAHMUS. 1
Omnpenenenne ATaroB M COCTaBIICHUE TIaHA UCCIICIOBAHUS. TIK1.
2
1IK2.
1
1IK2.
2
3amuranpoexra:lIpencrabienue PE3YJIbTATOB BHITIOTHEHUS yuyeOHO-| 2
HCCIIEIOBATEIbCKUX MTPOCKTOB
(BBICTYIUICHUE C TIPE3CHTAINEN ).
JlaGopaTopHbie 3ansitus Ne 15 2
HccnenoBanne mpeiioxKeHHOTO 00BEKTa Ha KHCIIOTHOCTb, METOYHOCTh, XHMUYECKUM COCTaB
(3arpsI3HUTENN, MAKPO- U MUKPO3JIEMEHThI). O0paboTka pe3yiabTaToB UccienoBanusd. OueHka 2
KauecTBa UCCIEAYeMOro 00beKTa,
MCXO/Isl U3 Pe3yIbTaTOB XUMHUECKOTO aHAJIN3A.
IIpoMexyTOoUHasi aTTeCTANMS M0 TUCHUILIHHE (IK3aAMEH) 2
Bcero 133
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3. YciaoBus peaju3ainuu NporpaMMbl 001e00pa3oBaTeIbHOIO MpeaMeTa

31 TpeOoBanussi K MHHUMAJIBHOMY MAaTEPHAJTbHO-TEXHHYECKOMY
o0ecneyeHHn 1o

Peanuzanms ydyeOHOro mnpenmera TpeOyeT HalIWyusl KaOMHETA XHUMHH IS
IPOBEJCHUS 3aHATUN BCEX BHUJIOB, IPEIYCMOTPEHHBIX 00pa30BaTEIbHON IPOrpaMMOi,
B TOM 4YHCJI€ TPYNIOBbIX U MHAWBUIYAIBHBIX KOHCYJIbTALIMM, TEKYIIErO0 KOHTPOJS U
IPOMEXYTOUHOM aTTecTalluu, a TaKXkKe JUIsl CaMOCTOSITENIbHOM M BOCHUTATEIbHOU
paboTel. MaTepuanbHO-TEXHUYECKAsi 0a3a COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM
Y IPOTUBOIIOKAPHBIM HOPMAaM.

MarepuanbHO-TEXHUYECKOE OCHALIEHUE KaOuHeTa

VIIL.12 Xumus KaGuner xumum.

OGopynoBanue:

Komnerotep cranmonapHsiii - 1

[TpunTep — 1 [locka ydyennyeckas - 2

Mogenu KpUCTaNTMYECKNX PEIIeTOK U OPraHUYeCKHUX BeliecTs - 12
Kouexnum moje3HbIX HCKOTTaeMbIX, MUHEPAIOB 1 METAJLIOB - 3

VYuebHble MIaKaThl 10 U3y4eHUI0 XuMuu - 20

Arntedka nepBoil moMmoiy paboTHUKaMm - 1

Harmsimroe mocoOue /utst caMoCTOsATEIbHBIX PadoT - 6

HarnsimHoe mocoOue utst 1abopaTopHO- MPAKTUYECKUX padoT - 6

HarnsigHoe mocobue it aTTecTauu cTy1eHToB — 6 CTom a7sl BECoB - 2
Cron nnst TMTpOBaHHS - 2

Cron naboparopHslii pabounii - 2

Cron octpoBHON — 4 CTON MPUCTEHHBIH - 3

Cron-moiika JIAB-ITPO MO30 - 2

[Hkad BeITSKHON 115t MyQenbHbIX neyeif - 1

Ixad BeITsKHOMN — 1; Kpecno — 20

[kad mns mabopaTOpHON TOCYIHI - 2

[Mxad nns oxexsl — 1

[Ixad mis xpaHeHus peakTUBOB 2

Cymunka Juis npoOoupok — 2.

Xumudeckas mocyna (JraboparopHasi):

NpOoOUPKH, KOJIOBI, BOPOHKH, XUMHUYECKUE CTaKaHbl, LITATHUBBI, JAepKaTely,
MUTIETKH, OIOKCHI, CIIUPTOBKH, MEpHAs MMOCY/AA, YalllKh JUIsS BBITAPUBAHUS,
CTYIKHU M NECTHK, MPOOUPKOCYIIUTENb, TPOOUPKOIEPKATENb.

PacxomHbie Marepuanbl: XHMHYECKHE peakTHBBI, HaOopwl: «lllemoum»
«Opranuueckue BemecTBa», «OOpa3lbl HEOPraHUYECKHX  BEIIECTBY,
«amorenngpry, «Cynbdartbl, cynbdutel, cynbduasl», «l'agoreHs»,
«Meramnmet u okcuabl»y,  «Hwurtpately, «CoenuHeHUs  Xpomay,
«MHauKaTOpH.

ITepuonnueckas cucrema /. 1. Menneneesa; [limakatel mo opraHu4eckon u
HEOPraHWYECKOW XUMUH.

WHCTPYKIIMOHHBIE TEXHOJIOTUYECKHE KapThl, JEMOHCTPALIMOHHbBIE Y4eOHO -
HarJSIIHBIE TIOCOOMS, KapThl, IUIAKATBI, TIOCTEPHI, IUAAKTHYECKHH U
pa3gaToyHbI MaTepuabl.

[lepeyenb  HEOOXOAMMOTO  KOMIUIEKTa  JIMIIEH3UOHHOTO U CBOOOIHO
pacIpoCTpaHsIEMOTO MPOTPAaMMHOTO OOECTICUYCHHs, B TOM YHCJIE OTEYECTBEHHOTO
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IMpoOU3BOACTBA.

No HanmMenoBanme TUIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHIEMOTO
n/m IPOrpaMMHOTr0 00eCreYeHus!, B TOM YUCJIe OTEYECTBEHHOTO MTPOU3BOCTBA

1 Oducuoe I10 u3 cocraa makera Microsoft Office 2019

2 Onepannonnas cucteMa Microsoft Windows 10 nmms obOpa3oBaTenbHBIX
OpraHu3anun
3 AHTHBHpYCHOE porpaMMHOe obecrieuenue Kacmnepckmii

Peanuzanuu nporpamMmbl 00111€00pa30BaTEIBHOTO TIpeIMeTa XUMHUS oOecrieyeHa
y4eOHO-METOINYECKON JOKYMEHTALIUEH.

BueaynutopHast paboTa COpOBOXKIAETCS METOAMYECKUM 00ECIICYCHUEM.

OOGyuaronuecst obecredeHbl JOCTYIIOM K oOpasoBaTenbHOM 1maTtdopme Moodle
(https://cno.Hknmur.pd/)

3.2 TpeOoBaHMs K KaJApPOBbIM YCJOBHAM peaju3aluu 00pa3oBaTebHOI
NMPorpaMmbl

Peanuzanust oOpazoBatenbHON MporpaMMbl 00€CTICUMBACTCS M€Iaroru4ecKuMu
pabOTHHKaMHU KOJUIE[Ka, a TakKe JMIAMH, HPHUBJICKAEMbIMH K peau3aluu
o0pa3oBaTeIbHOM MPOrpaMMBbl, B TOM YHUCII€ U3 YKCIIa PYKOBOJIUTENIECH U paOOTHUKOB
OpraHu3alliii, HamNpaBJICHUE JESITEIIbHOCTH KOTOPBIX COOTBETCTBYET 0OOJACTH
npoecCHOHANIBHON  JEATEIbHOCTH M HWMEIIIMX CTaX padoThl B JaHHOU
npodeccuoHanbHOM 00J1aCTH HE MeHee 3 JIeT.

[lenarornyeckue paOOTHUKH, NPHUBJIEKAEMbIE K peaU3alld [POTPaMMBbI
MOJIYHalOT JOMOJHUTENbHOE MNpodecCHOHANbHOE O0pa3oBaHME 10 MporpaMmmam
MOBBIIIIEHUS KBIM(UKAIIUU HE pexke 1 paza B 3 roja, ¢ yueToM paclIupeHusl CIeKTpa
npoecCHOHANbHBIX KOMIIETEHIIMA, B TOM uYucie B (opmMe CTaXKUPOBKH B
OpraHu3allisX, HaMpaBlIeHUE JEATEIbHOCTH KOTOPBIX COOTBETCTBYET 0O0JIACTH
npohecCuOHANBHOM NesSTENbHOCTH.

3.3 UndopmanuonHoe odecneyenue ooyuenus. [lepeuenr pexkoMeHnyemMbIx
yueOHbIX u3a1anuii, UHTepHeT-pecypcoB, JONMOJHUTEIbHON JUTEPATYPbI

Jlns peanuzaiiuu mporpamMMbl Kbl 0Oydaromuiics 00ecreyeH T0CTyIoM K
0azaM JaHHBIX U OuOnIMoTeyHOMY (QOHIY 0Opa3oBaTEIbHON OpraHU3alUU.
bubmuoreunsiit GoHA HMMeEeT TNe4YaTHbIE W/WIM DJIEKTPOHHBIE 00pa3oBaTelibHbIC U
WH(OOPMAITMOHHBIE  PECYpChl,  PEKOMEHJIOBAaHHBIE IS  HWCIOJb30BAaHUS B
00pa30BaTeIbHOM IpOLIecce, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

OcHoBHas JuTEpaTypa:

1. I'abpuensa  O. C., OctpoymoB W. T. Xumus mna mnpodeccuit u
CHCIMATLHOCTE TEXHUYECKOTO MPOPWIIS: YIeOHUK IS CTYA. YUPEKIACHHUMA CpE.
npod. obpazoBanus. — M., 2018.

2. I'abpuensu O. C., OctpoymoB U. I'., CnagkoB C. A., Hopodeea H.M.
[IpakTukyMm: y4ue6. [Tocobue mis cTya. yupexaeHuil cpen. mpod. oOpasoBaHUsS. —
M., 2016.
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3. 'abpuensu O. C., OctpoymoB U. I'., CnagkoB C. A. Xumus: mocodue s
noarotoBku K EI'D: yueb. mocobue st CTyA. yupexaeHui cpel. mpod. oOpa3oBaHus.
— M., 2017.

4. I'abpuensau O. C., JlpicoBa I'. I'. Xumus. TecTbl, 3ajauyu U yIPaKHEHUS:
y4e0. mocodue sl CTy/I. yUpexkaeHu cpel. mpod. odpazoanus. — M., 2017.

JlonosHuTeIbHAS JIUTEPATypa:

1. Epoxun FO. M., KoBanesa U. b. Xumus s npodeccuii U cnenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO NMpoduieil: yueOHUK I CTYA. YUPEKICHUM
cpen. npod. odbpazoBanus. — M., 2014.

2. Epoxun 0. M. Xumusi: 3agaun u ynpaxHeHUs:: yued. nmocodue uisi CTyA.
yupexeHuit cpes. mpod. oobpazoBanus. — M., 2014.

3. Epoxun FO.M. CO0pHHK TECTOBBIX 33JaHU MO XUMHHU: y4eO. mocodue ams
cTyn. YapexaeHuit cpen. npod. oopazoBanus. — M., 2014.

4. Epoxun 0. M., Kosanesa U. b. Xumus nis npodeccuii U crnenuaibHOCTER
TEXHUYECKOTO Npoduiid. DNEKTPOHHBIM y4eOHO-METOIUYECKH KOMIUIEKC. — M.,
2014.

5. CnankoB C. A., OctpoymoB W. I'., I'abpuensn O. C., JlykpsinoBa H. H.
Xumus U1t npodeccuil U CreluanbHOCTEH TEXHUUYECKOTo Mpoduis. DIEKTPOHHOE
MPUJIOKEHUE (DJIEKTPOHHOE y4eOHOE M3JaHue) I CTYA. YUPEeKICHUH cpena. mpod.
obpazoBanus. — M., 2014.

HNuTepHer-pecypcenl:

www. pvg. mk. ru (onumnuana «Ilokopu BopoObeBbl TOpsI»).

www. hemi. wallst. ru (O6pa3oBaTebHBINA CAUT JJISI IMKOJBHUKOB « XUMUSD).

www. alhimikov. net (O6pa3oBaTenbHBIN CAUT AJIsI MIKOJIHHUKOB).

www. chem. msu. su (QnekTpoHHas OMOIMOTEKA 10 XUMUN).

www. enauki. ru (MHTEpHET-U3IaHue 1Ji yuuTesel « ECTECTBEHHBIC HAYKN ).

www. lseptember. ru (MmeToauueckast razera «llepBoe ceHTsIOps»).

www. hvsh. ru (kypHan «Xumus B LIKOJIE»).

www. hij. ru (KypHan « XUMHS U KUZHBY).

www. chemistry-chemists. com (3JIeKTpOHHBIN KypHaT « XUMHKH U XUMUS).
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4. KoHTPOJIb U OLIEHKA Pe3yJibTATOB OCBOCHHUS 0011e00pPa30BaTeJIbHOI0
npeaMera

KoHTpons u  omeHka  pe3yibTaTOB  OOYy4YEHHS  OCYIIECTBIISIETCS
npenojaBaTesieM B IpPoIecCe€ MPOBEACHUS  NPAKTUYECKUX  3aHATHM U
Ja00paTOPHBIX PadOT, TECTUPOBAHMS, a TAKXKE BBHITIOJIHEHUS OO0YUYaIOIIUMUCS
WHIUBUAYAJIbHBIX 3aJlaHUM, MPOEKTOB, HCCieAoBaHUM. Pe3ynbTaThl 0OydeHUS
OMPENIEIAIOT, YTO 00yYaroluecs: JOJKHBI 3HATh, HOHUMATh U JEMOHCTPUPOBATH
10 3aBEPIICHUN U3YUYEHUS TUCIUTUIUHBI.

Jis ¢opmMupoBaHusi, KOHTPOJIS U OLIEHKH PE3YyJIbTaTOB OCBOCHHS y4eOHOMH
JUCHUIUIMHBI UCTIOJIb3YETCSl CUCTEMA OIIEHOYHBIX MEPOIPUSATUM, MPEICTABISIONIAS
co00Oll KOMIUIEKC YYEOHBIX MEpPOINPHUATUN, COIJIACOBAHHBIX C pe3yJbTaTaMu
oOyuenus u chopmyaupoBaHHelx ¢ ydetom DOI'OC COO (mpeaMeTHbIe
pe3ynbTathl 1o auctuiinae) u @Ir'OC CIIO.

Mopnyas / Paznea

Ne / Tema PesyabTaT 00yuenust OueHoyHbIe MEPONIPUATHS OK

| |OcHoBHO# MOaYJIb

1 |Pa3pea 1. ®opmyanpoBath 0a30BbIe
OcHoBbI NOHATHS U 3aKOHBI XHMMHH
CTPOCHHS
BellecTBa

1.1 |Crpoenue atomoB |CocraBnate xumuueckue |1, Tect «CtpoeHue aToMoB OK 01

XUMHYECKHUX (bopMyJIbl COeIMHEHUH B XUMHUYECKUX JIEMEHTOB U
3JIEMEHTOB H COOTBETCTBHUH CO CTENIECHBIO |[IPUPO/A XMMHUYECKOHN CBSI3N».
Ipupoaa OKHCJIEHUS] XMMHUYECKUX 2. 3a7auy Ha COCTaBIICHUE
XUMHUYECKON 3JIEMEHTOB, UCXO/IS U3 XUMHUYECKHUX (HOpMYIT
CBSI3U BaJICHTHOCTHU U JIBYXaTOMHBIX COEIMHEHUN

ANEKTPOOTPUIATEILHOCTH  |(OKCUAOB, CYyIb(HUIOB,
THJIPUIOB U T.IL.).

1.2 |[lepuommueckuii |XapakTepu3oBaTh [TpakTuko-opuentupoanubie |OK 01
3aKOH M Ta0JMIa |XWMHUYECKUE 3JIEMEHTHl B |TEOpETHUYECKHUE 3aJJaHHsI Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUM C UX XapaKTEepU3aLHI0 XUMHUYECKUX

MIOJIOKEHUEM B aneMeHToB: «Mertammdeckue /

MEPUOJNYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMHYECKHX 3JIEMEHTOB ANIEKTPOOTPHUIATETLHOCTD U
J.1. MenneneeBa CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKEHUEM B ITEPUOANYECKON
CUCTEME XUMHUYECKHX
anemenToB .M. MenaeneeBay.
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Pazgea 2.
XuMHu4yecKkue
peakuun

CocTaBJSIT yPABHEHUS U
cXeMbl XUMHYECKHX
peakuuii

KonTposbnas padora
«CTpoeHue BemecTsa u
XMMHYeCKHe peakuun»

2.1

Tunsr
XUMHYECKHUX
peakuuii

CocraBnarh peakuuu
COCIMHEHUS, PA3JI0KEHUS,
oOMeHa, 3aMelleHu,
OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIHHBIE
peaKkry U peakiuu
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITJICKCOB
QIFOMUHUS U [TUHKA) C
y4acTHEM HEOPTraHHYECKUX
BEIIIECTB

1. 3amaun Ha cocTaBJICHUE
YpaBHEHUU pEaKIUid:

— COCIUHCHUS, 3aMEIICHUS,
pasyoxeHusi, 0OMeHa U peakLuit
C y4acTHeM KOMIUIEKCHBIX
coelMHEeHU! (Ha npuMepe
TUAPOKCOKOMILIEKCOB
QTFOMUHHUSI U IIUHKA);

— OKHCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA C
HCIIOJIb30BAHHEM METOa
AJICKTPOHHOTO OaaHca;

— C y4acTHeM KOMILUIEKCHBIX
coelMHEeHUH (Ha mpumepe
TUAPOKCOKOMILIEKCOB ITMHKA U
AIFOMHUHUS).

2. 3ajauu Ha pacuer
KOJIMYECTBCHHBIX
XapaKTePUCTHK MPOAYKTa
PEaKIMK COCTUHEHHS, MAaCCOBOM
WK 00BEMHOM JIOJIM BEIXOJA
MIPOJIYKTA PEaKIUKU COSTUHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHEIX OTHOIICHUI Ta30B;
KOJIMYECTBECHHBIX
XapaKTePUCTHK UCXOIHBIX
BEIIECTB U MPOYKTOB PEAKIINU;
Macchl (00beM, KOJIMYECTBO
BElIeCTBa) MPOJYKTa peaKkluy,
€CJIM OJTHO M3 BEIIECTB JaHO B
BHJIC PaCTBOPA C OMPEIeIICHHON
MAacCOBOM J0JIe paCTBOPEHHOTO
BEIIIECTBA.

OK 01

2.2

DIIEKTPOJIUTHYECK
ast JUCcoLMans u
WOHHBIA 0OMEH

CocTaBisATh ypaBHEHUS
XUMHUYECKHX PeaKIiuu
HMOHHOT0 OOMeHa ¢
y4acTHEM HEOpraHMYEeCKUX
BEIIIECTB

1. 3aganus Ha cocTaBiIEHHE
MOJIEKYJIIPHBIX U MOHHBIX
peaKkuuii ¢ y4aCTUEM OKCHUJIOB,
KHCJIOT, OCHOBaHUM U COJIEH,
HMOHHBIX PEaKIil TUAPOIIM3a
COJIeH, yCTaHOBJIEHUE
W3MEHEHUS KUCIIOTHOCTH CPEBI.
2. JJaboparopHas pabota
«Peakuuu rugpoiamnzar.

OK 01
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3 |Pa3gen 3. HccnenoBats crpoenue u | KontposabHas padora
Crtpoenne u cBoiicTBa «CBoiicTBa HEOPraHUYECKHUX
cBoiicTBa HEOpPraHU4eCKUX BelleCTB |BeleCTB
HEOPraHUYeCKUX
BeleCTB

3.1 |Knmaccudukanus, |Kmaccudumuponars 1. Tect «HomeHnkmarypa u OK 01
HOMCHKJIATYpa U |HEOPTraHWYECKHE BEIIECTBA |Ha3BaHWE HEOPTAHUYCCKUX
CTPOCHHE B COOTBETCTBUU C HX BEIIECTB UCXOJIS U3 UX
HEOPraHUYECKUX |CTPOCHUEM XUMHUYECKON (HOpMYIIbI UITN
BELICCTB COCTaBJICHHE XUMUYECKOU

bopMyIIbl UCXO/I U3 HA3BAHUS
BEIIECTBA 10 MEXKyHAPOIHOM
WJIU TPUBUAIBHOU
HOMCHKJIATYPE».

2. 3a1aum Ha pacyeT MacCOBOM
J10J11 (MacChl) XUMHUYECKOTO
aeMeHTa (COeUHEHNS) B
MoJIeKyJe (CMecH).

3. [IpakTrueckue 3agaHus Mo
KJ1acCU(pUKallM1, HOMEHKIIaType
U XUMHUYECKUM (opMyTiaM
HEOPTaHMYECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB.

4. [lpakTuyeckue 3a/1aHus Ha
ONpeAeIeHNe XUMHYECKON
aKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BHJIa XUMUYECKOU
CBSI3M U TUTIA KPUCTATUIMYECKOU
pEIIeTKH.

3.2 |®usuko- VYcranaBnuBaTh 1. Tect «OcobeHHocTH OK 01
XUMHUYCCKHE 3aBUCHMOCTH (DU3HKO- XUMHUYECKHUX CBOMCTB okcnoB, |OK 02
CBOICTBa XHMHYCCKHUX CBOHCTB KHCJIOT, OCHOBAHHIA,
HEOPTaHWYECKUX |HEOPTaHWYECKHX BEIISCTB |aM(OTEPHBIX THAPOKCHIOB U
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OT CTPOCHUS ATOMOB U
MOJICKYJI, a TaKXKC THUIIA
KpHCT&J’IJ’IH‘IGCKOﬁ PCUICTKHU

coJyein.

2. 3aga"us Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peaKkuuii ¢ y4aCTUEM MPOCTHIX U
CJIOXHBIX HEOPTaHUIECKHIX
BEIIECTB: OKCHJIOB METAJIIOB,
HEMETAJJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBaHUI U
amM(pOTEepHBIX THIPOKCUIOB,
HEOPraHUYECKUX COJIeH,
XapaKTepU3YIOIIHUX UX CBOICTBA
U CIIOCOOBI MTOTY4EHHUSI.

3. [TpakTHKO-OpHUEHTHPOBAHHEIC
TEOPETUYCCKHEC 3a/IaHUs Ha
CBOMCTBA U NOJIy4YEHUE
HEOPraHMYECKUX BEILECTB.

4. JIaboparopnas paboTa
«CBoICTBa METAIIJIOB U

HEMETAIIJIOBY.
3.3 |[IpousBoacTBo O6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentuposanusie |[QK 01
HEOPraHWYECKUX |[IPUMEHEHHE 3aJJaHus 110 COCTABIICHUIO OK 02
BELIECTB. HEOPraHUYECKUX BEILECTB B | XUMUYECKHUX PEAKIIUN C
3HaueHue u OBITOBOM 1 y4acTHEM HEOPraHUYECKUX
MIPUMEHEHNE B MIPOU3BOJICTBEHHON BELIECTB, UCIIOJIb3YEMBbIX I UX
ObITY U Ha JeSITEIbHOCTH YEJIOBEKA UX |UJIECHTU(PUKALUU U
IIPOU3BOJICTBE (U3UKO-XMUMUYECKUMHU IIPOMBIIIJIEHHBIX CITIOCOOOB
CBOMCTBaMH [IOJTy4YEHMUS.
4 |Paznex 4. HccnenoBars ctpoenue u |KonrposabHas padora
Crpoenne n cBoiicTBa oprannveckux |«CTpoeHHe H CBOMCTBa
cBOIicTBa BellecTB OPraHU4YeCKHUX BellecTB)
OpPraHn4ecKux
BeIeCTB
4.1 |Knaccudukamnus, |Knaccudunuponats 1. 3amanus Ha cocTaBlIeHHE OK 01
CTPOECHHE U OpPraHMYECKHE BEIIECTBA B |HA3BaHMM OPraHMYECKHUX
HOMEHKJIAaTypa COOTBETCTBHUH C UX COEIMHEHUH 110 TPUBHUAIBHOU
OpPraHUYECKUX CTPOEHUEM WIM MEXAYHApOIHON
BEIIIESCTB CUCTEMATUYECKOU
HOMEHKJIAType.

2. 3a7aHns Ha COCTaBIICHUE
MOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (OpMYIT
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OpraHMYECKHX BEILECTB
OTZIEJIbHBIX KJIACCOB.

3. 3amauu Ha onpeeeHue
npocTtenen GopmMyIbl
OpraHUYeCKON MOJIEKYJIBI,
MCXO/Sl U3 BJIEMEHTHOT'O COCTaBa
(B %).

4.2

CaoiicTBa
OpraHUYECKUX
COE€IUHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (PH3UKO-
XUMHYECKHX CBOMCTB
OPraHUYEeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

1. 3apanus Ha cocTaBiieHUE
YpPaBHEHUN XUMHUUYECKUX
peakumii ¢ yqacTuem
OpraHWYEeCKHUX BEIECTB Ha
OCHOBAHUU UX COCTaBa U
CTPOCHHS.

2. 3aiaHus HA COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuuii, WITIOCTPUPYIOIINAX
XMMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
JTAHHBIX peakLHil 1
T€HETUYECKOH CBS3U
OpPraHUYECKHUX BEILECTB Pa3HbIX
KJIaCCOB.

3. PacuerHble 3a1auu o
YPaBHEHUSIM PEAKIIHIN C
Y4aCTHEM OPTaHHUYECKUX
BEILECTB.

4. JTaboparopHas paboTa
«ITonmyuyenue 3TrIICeHA U
M3Yy4YEHUE €T0 CBOKCTBY.

OK 01
OK 02

4.3

Oprannueckue
BCIIISCTBA B
KHU3HEACATCILHOC
TH YEJIOBEKa.
[TpousBoacTBO U

OO00CHOBEIBAThH 3HAYEHUE U
MPUMEHEHHE OPTraHNYeCKUX
BEIIECTB B OBITOBOH U
MIPOU3BOJICTBEHHON
EeITEILHOCTH YeJIOBEKA UX

[IpakTHKO-OPUEHTUPOBAHHBIE
3a/1aHUs 110 COCTABJICHUIO
XUMUYECKUX PEAKIUN C
y4aCTHEM OPTaHUYECKUX
BEIL[ECTB, UCITOJIB3YEMBIX JUISI KX

OK 01
OK 02

MIPUMEHEHUE (hU3UKO-XUMUIECKUMH uaeHTU(UKAITUY B OBITY U
OpTraHUYECKUX CBOMCTBaAMH MPOMBIIIIIICHHOCTH.
BEIIECTB B
MIPOMBIIIIICHHOCTH

5 |Pa3penS. Hccaenosars papHoBecue |KonrposbHas padora

Knnernueckue n
TePpMOAHUHAMMYEC
KHe
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peakuuii

U CKOPOCTh XUMHYECKHX
peakuui

«CKopocTh XUMHYECKOH
peaKknuu U XUMHYeCcKoe
paBHOBecHe»
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5.1 |Kunernueckue UccnenoBath BausiHuE 1. JlaboparopHast paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHIICHTpAIlun BBIOOD: OK 02
MPOTEKAHUS pearupymoomux BemecTB U |— «OmnpeaeneHue 3aBUCUMOCTH
XUMHAYECKUX TEMIIEpPaTypbl HA CKOPOCTh |CKOPOCTHU PEaKIIUH OT
peakuuin XUMHUYECKUX PEAKLUN KOHIIEHTPaLUH pearupyrommnx

BEIIECTBY;

— «OrmpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKIUU OT
TEMIEPATYPhI».

2. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpPETUYECKHE 3aJaHns Ha
aHanm3 (paKTOpPOB, BIUSIONIUX
Ha U3MEHEHHE CKOPOCTHU
XUMHUYECKOHN peakiiuu.

5.2 |Tepmonunamuuec |HMccnenoBaTh BIUsSHUC 1. 3amaun Ha pacuersl TeroBbix |OK 01
KHe M3MEHEHHsI KOHIICHTpauuu |3¢dexToB xumudeckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPEIbl M |H ONpEACTICHUE THIIA PEaKIIUU
MIPOTEKAHUS TEeMIEpaTypbl Ha cCMelIeHue | (1o TerIoBoMy 3G dEKTy: IK30-
XUMHYECKHUX XUMHYECKOTO PABHOBECUS |U SHAOTEPMHUUYECKUE).
peaxiui. 2. [TpakTHKO-OpUEHTUPOBAHHBIE
PaBHoBecue 3aJlaHUs Ha IPUMEHEHHE
XAMUYECKHAX npuniuna Jle larense st
peakuuii HaXOKJICHUS HAIPaBJICHUS

CMEIICHHS PABHOBECHSI
XUMHYECKON PEaKLUX U aHAIU3
(GakToOpOB, BIMSIOMIMX Ha
CMEIlEHHE XMMUYECKOTO
paBHOBECHS.
3. JlaboparopHas pabota
«V3ydenue BIUSHUS Pa3InIHBIX
(akTOpOB Ha CMEILEHUE
XMMHUYECKOT'O PAaBHOBECHUS».
6 |Pa3zmen 6. HccaenoBars nucnepcunie | KonrpoabHas padora mo treme
JucnepcHbie CUCTEMBI «/ucnepcHble cHCTEMbD»
CUCTEMBI

6.1 | ducniepcHbie Pa3znuyath UCTUHHBIE 1. 3agauu Ha NPUTOTOBJIEHHE OK 01

CHCTEMBI U pacTBOPBI, KOJIJIOUAHbIE pacTBOpOB. OK 02

(bakTopbI X
YCTOMYUBOCTH

pacTBOpHI U
rpy0oaucIiepcHbIE CHCTEMBI
Ha OCHOBE XMMHUYECKOTO
HKCIEPUMEHTA

2. IIpakTHKO-OPHEHTHPOBAHHBIC
pacyeTHbIC 3a/IaHHS Ha
JIUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBON U
IIPOU3BOACTBEHHOMN
JIeATEIIbHOCTH Y€JIOBEKA.
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6.2 |HccnenoBanue HccnenoBath pusmko- JlaGopatopHnas paboTa (Ha OK 01
CBOICTB XUMHUYECKHUE CBOWCTBA BBIOOD):
JUCTIIEPCHBIX Pa3IUYHbBIX BUJIOB — IlpuroroBieHue pacTBOPOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue nucCtiepCHbIX
CHUCTEM.
7 |Pa3men 7. HccaenoBaTh CBOMCTBA
KauecTBeHHbIE |OpraHMYecKHX U
peakuuu HEOPraHU4YeCKUX BellecTB
o0HapYy:KeHUs! € HCN0JIb30BaAHUEM
OpPraHNYecKuX U |KayeCTBEHHBIX peaKkIuii
HEOPraHu4ecKux
BellecTB
7.1 |OGHapyxeHue UccnenoBath 1. JTaGoparopnas paboTta (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIC PEaKIUU BBIOOD):
KaTUOHOB U HEOPraHMYECKUX BEIIECTB |— AHAIUTUYECKHE PEaKIIuU
AHUOHOB katuoHoB |-VI rpymi;
— AHaTUTUYECKUE PEAKIINH
AHUOHOB.
2. IlpakTyeckue 3a1anus Ha
COCTaBJICHUE YPAaBHEHUM
peaxiuii oOOHapyKEHUS
KaTtuoHOB [-VI rpynm u
aHMOHOB, B T.4. B MOJIEKYJISIPHOU
¥ MOHHOH (opmax.
7.2 |O6HapyxeHHUE UccnenoBath 1. JTaGoparopnas paboTa (Ha OK 01
OpPraHUYECKUX KaueCTBEHHbBIE PEAKIIHH BEIOOD):
BEIIECTB OpPraHMYECKUX COEANHEHN |— KadecTBeHHBbIE peakiuu Ha
OTJIENBbHBIX OTJIETbHBIX KJIACCOB OTJIeTbHBIE KIIaCChI
KJIACCOB C OpPTaHMYECKHUX BEIIECTB;
HACTIOJIb30BAHUEM — KauecTBeHHbII aHaIU3
KaueCTBEHHBIX OpPTaHWYECKHUX COCTUHCHHM 110
peaknui (YHKITMOHATILHBIM TPYIIIIaM.
2. [TpakTryeckue 3aJaHus Ha
COCTaBIIEHUE KaY€CTBEHHBIX
peaxiuii oOOHapyKEHUS
OpPTaHUYECKHUX COCTUHEHHI.
Il |IIpuknagHoii Moayab
8 [Pa3zmen 8. OuenuBaTth NocjaeACTBUA |3ammra Keiica (¢ yueToM
Xumusi B ObITY U |OBITOBOI U Oynyuei npogecCuOHAIBLHOM
NPOU3BO/JCTBEHH |MPOU3BOICTBEHHOM AesATeJIbHOCTH)
0if 1eSITeJILHOCTH |/1eATEJIHLHOCTH YeJI0BEKA ¢
yeJji0BeKa MO3ULMH IKOJIOTHYECKOMN

0€30MacHOCTH
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Xumus B ObiTy 1 |OuienuBath nocnencteus  |Keiic (¢ yuerom Oynymeit OK 01
MMPOU3BOJICTBEHHO |OBITOBOM U npo¢eCCHOHATBHON OK 02
W IeTEeNbHOCTH  |ITPOM3BOJICTBEHHOM JIeATEITLHOCTH ) OK 04
YeJI0BeKa JeSATEILHOCTH YeJIOBeKa ¢ | BO3MOXKHBIC TEMBI KEHCOB: OK 07
MO3ULMNA 3KOJIOTUYECKOM 1. [ToTerienue kaumMaTa u
0e30macHOCTH BBICBOOOXK/ICHUE Ta30BBIX
THJIPATOB CO JTHA OKEaHa.
2. bynymue Matepuanbl 1Jis
aBua-, MalIMHO- U
IprUOOPOCTPOECHHUSL.
3. HoBrle maTepuansl asis
COJIHEYHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE
PaCTHTEIBHBIX MTPETIAPATOB.
9.1 |Pa3zgen 9.1. HNuTepnpernpoBarb 3ammura y4eOHo-
HccnenoBanue 1 |XHMHYECKHUE MPOLECCHI M |MCCIIEI0BATEIBLCKOIO MPOEKTA
XUMHYECKH siBJIeHUs1 B Ouocdepe (c yuerom Oynymeit
aHaJIu3 00bEKTOB npo¢eccuoHATbHOMI
onocdepnl AeSITeIbHOCTH)
9.1. |OcHoBBI Boimonnasate nonueii uka - |1. JlabopaTophas pabora OK 01
nabopatopHoit AKCIIEPUMEHTAILHOTO «OcHOBBI 1a00paTOPHOI
MIPAKTUKHU B HCCIIETIOBAHUS C MPAKTUKNY.
npodeccnoHanbH | COOMIOIEHUEM TTPABUIT 2. TumoBbIe pacyeThl 1Mo
BIX JJabopaTtopusix |0e30macHOro oOpalleHus ¢ |TeMaTUKe SKCIIEPUMEHTA.

BEUICCTBAaMU U
1a00paTOPHBIM
o0opyaoBaHEM

3. 3ayjaun Ha BBIYMCIICHHE
CpeHEro 3HaYCHUS
OKCIEPUMECHTATBHBIX JaHHBIX,
MOTPEIIHOCTH.

4. IlpencraBicHuE pe3ysIbTaTOB
OKCIIEPUMEHTA B Pa3IMYHON
dbopme (Tabnuua, rpaduk,

OTYET, JOKJIAJl, IPE3eHTaIus).
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9.2

XUMHUYECKUHU
aHaM3 IPOO BOJIBI

HccnenoBath XMMHUYECKUNA
COCTaB MpPOO BOJIbI

1. Tect «CBo¥iCTBa U cOCTaB
BOJBI».

2. 3aganue « XUMAYECKUNA
COCTaB BOJIbI, THIT BOJBI U
CHOCOOBI €€ MPUMEHEHU (C
MCIIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
COCTaB BOJBI M CIIOCOOBI
BBIPXCHUS KOHIICHTPAIUA U
IepecyeT KOHLEHTpaLui (C
UCIIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4., JITaboparopHas paboTa Ha
BBIOOD:

— OuuncTtka BOABI OT
3arpsi3HCHUN;

— Onpenenenne pH BombI 1 €€
KHCIIOTHOCTH,

— Ornpezienenne KeCTKOCTU
BOJIbI U CIIOCOOBI €€
yCTpaHEHHUS.

OK 01
OK 02
OK 07

9.3

XUMHYECKUMN
KOHTPOJIb
KadecTBa
MPOAYKTOB
ITUTAHUS

HccnegoBaTh XUMHUUYECKUM
COCTaB MMPOAYKTOB IMUTAHUA

1. Tect «Opranudeckue u
HEOpPTraHMYECKUE BEIECTBA,
BXOJISIINE B COCTaB MPOJAYKTOB
MTUTAHUSD.

2. [IpakTuKO-OpHEHTHPOBAHHBIE
3aJJaHHs 110 KYJIMHAPHOU
TEMaTHKe.

3. JlaboparopHas pabora (Ha
BBIOOD):

— OGHapyxeHrue HUTPaTOB B
NPOyKTaX MUTAHHUS;

— McenenoBanue npoayKToB
MUTAHUS HA HAJIMYKE YIIICBOIOB
(MyKa, TBOpOT, MOJIOKO, HOTYpT)
Ha HaJIMYUE YTIIEBOJIOB
(kpaxmai, TJIIOK03a, caxapo3a).

OK 01
OK 02
OK 07
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9.4

XUMHYECKHI
aHanu3 1poo
ITOYBEI

HccnenoBath XMMHUYECKUNA
COCTaB MpOO MOUYBHI

1. Tect no Teme «XUMHUYECKUI
COCTaB HEOPTraHUYECKHUX U
OpPraHUYECKUX YIOOPEHUID».

2. 3ananue «B3aumMocBs3b
COCTaBa MIOYBHI, TUII TIOYBHI U €€
Ha3HAYCHUSI.

3. JlabopaTopHas pabota (Ha
BBIOOD):

— OGHapyxeHue
HEOpPraHUYECKUX MpuMeceil B
poOax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH 1 IIEJIOYHOCTH.

OK 01
OK 02
OK 07

9.5

Hccnenosanue
00BEKTOB
ouocdepsr

HccnenoBaTh XMMHUUECKUIH
coctaB 00bEKTOB OHoCchepsl
Ha MIpUMepe MPOAYKTOB
MMUTAHUS, BOABLI U IIOYBBI

Y4eOHOo-ucclIe10BaTEIbCKHI
IIPOEKT B 00JacTu
HCCIIeIOBAHUS 00BEKTOB
ounocdepsl.

Bo3moskHbBIE TEMBI IPOEKTOB:
1. UccaenoBanue cocTaBa
MUHEPAIBHON BOJIBI U
PEKOMEHJALUU TI0 €€
HCII0JIL30BaHUIO.

2. UccnenoBanue
pa3pylIaKIIEro JeHCTBUS
IIPUPOTHOM BOJBI HA
CTPOUTEIIbHBIE MAaTEpPHUAIIbI.

3. CocTaBneHue mpoeKTa
[[BETHUKA/Oropoja/caia B
3aBUCHMOCTH OT COCTaBa
MPOAHAIN3UPOBAHHBIX MTOYB.
4. CocraBieHue
cOaTaHCHPOBAHHOTO MEHIO Ha
JIeHb (HEeJeNI0) B 3aBUCHMOCTH
OT COJIEPIKAHMS XUMHYECKUX
MaKpO U MUKPORJIEMEHTOB B
MPOJIYKTaX MUTAHUSI.

5. UccnenoBanue KauecTBa
MMUTHLEBOM BOJIBI.

6. McciienoBanwue mpod
BOJIOITPOBOJHOM BOJIbI HA
MpEeAMET YCTPaHSHUS
’KECTKOCTH.

7. YcTpaHeHUE )KeCTKOCTH BOBI
B CEIBLCKOXO3SIMCTBEHHOM
JIeSITCIIbHOCTH.

OK 01
OK 02
OK 04
OK 07
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