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1. Obwmasn xapakrepucruka paboueii nporpamMmbl 06106 paszoBaTenbHOI
AHCHHIIHHBI «XHMH I
1.1. Mecro aucuMminHbI B CTPYKTYpe OCHOBHOMH
npogeccHonanbLHoi 00pa3oBaTeNbHOI IporpaMmbl

ObweobpasoBatenbuas auctmmmua «XUMUS»  SIBISETCS  OBS3aTeILHOMN
HacThi0  00IEe00pasOBaTeNbHOrO  [MKIA  0Gpa3oBaTeNbHOMN NpOorpaMmbl B
coorBercTBUM ¢ PI'OC CIIO no cnenuansaocTy 34.02.01 CectpuHcKoe neno.

Tpynoemxocts juctmmmmnabt « Xumusy Ha yray6ieHHOM YPOBHE COCTABIISIET
144 waca, u3 KOTOpBIX 86 YacoB — Ga30BBI Monyib (7 pasmenos) u 38 yacos —
IPUKIAZHON MOayak (2 pazjena), BKIIOYAOLIUiL [PaKTHKO-OPUEHTHPOBAHHOE

COACPKaHMe, yCHIMBAIOUICe NPOMHUIBHYIO COCTABIAIOUIYIO M0 KOHKPETHOM
CHEUATBHOCTH.

1.2. e/ 1 niaHupyeMble Pe3yabTaThl 0CBOCHHS THCIHIUIHHLI

1.2.1. Iesin 1 33024H JHCHMILTHHBI

QopmupoBaHHe y CTYICHTOB XHMHYECKOH COCTABISIONMEH eCTeCTBEHHO-
HAyYHOH KAapPTUHBI MMPA KaK OCHOBBI IIPUHSTHS PCLIEHUM B JKU3HEHHBIX W
HPOU3BOJICTBEHHBIX CUTYalUsX, OTBETCTBEHHOI'O MTOBE/ICHUS! B [IPUPOTHOM Cpeje.

3apaum IHCUMNIMHDBL:

1) chopmuposars nonumanme 3dKOHOMEPHOCTEH INPOTEKAHUS XUMHYECKHX
TPOIECCOB | SBJICHUH B OKPYIKAIOWIEH cpeie, Le0CTHON HayYHOM KapTHUHEI
MHpa, B3aNMOCBS3U U B3aHMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pasBUTH YMEHHs [POBOAUTE PACYETHl MO XUMUYECKUM Ghopmysiam u
YPABHCHIAM  XUMHYCCKUX DPEaKUWH, IUIAHUPOBATH M HHTEPNPETUPOBATH
Pe3yabTAThI XUMHYECKUX YKCIICPUMEHTOB,

3) chopMHpOBaTE HABBIKM IPOBEIEHHUS XUMHUUYECKIX DKCIIePHUMEHTATBHBIX
MCCIIE/IOBAHUM C COONIONIeHHEM MpPaBHI  GE30MacHOro obparenust ¢
BELICCTBAMH U J1a00paTOPHBIM 060PYI0BAHHEM;

4) pasBUTh yMEHHs aHAIM3UPOBATS, OLCHUBATh, IIPOBEPSTE HA TOCTOBEPHOCTD
¥ 0000maTh HHOOPMALMIO XHMUYECKOTo XapakTtepa M3 paslIM4YHbIX
HCTOYHUKOB,

5) chopMHPOBATE YMEHUS POrHO3HPOBATE MOCIENCTBISA CBOCH JAeATETEHOCTH
1 XUMUYECKUX NPUPOIHBIX, OBITOBBIX U IIPOM3BOICTBEHHEIX IIPOLECCOB;

6) chopMEpOBaTh IOHUMAHKE 3HAYMMOCTH JIOCTIIKEH it XUMHUYECKON HAYKH M
TEXHOJOTHE /UL PA3BUTHS COLHAIBHON U POU3BOICTBEHHON cep.



1.2.2.  Inanupyemepie PE3YJIbTaTLl  0cBOCHHs1  00IIe0Gpa3oBaTebHOI
AMCHHILIHHBI B cooTBeTeTBUH ¢ PI'OC CIIO n Ha ocuoge P1rocC Coo

Oco6oe 3Hauenne mucHUmIMHA MMeeT npu GOpMUPOBAHNH U pasBuTHE OK
01, OK 02, OK 04, OK 07, TIK 1.2., TIK 3.2.

HpenMeTnrle pesynbrarsr yueGuoii AUCIHIUIMHBI, Ha ocHoBaHuM Ilpukasa
Munucrepersa npocsemenus Pd Ne371 o 18.05.2023 «OG6 yrBepx)menuu
(henepansHO 06pazoBaTENBHOIN IpOTpamMMBIl - cpeliHero obmiero o6pasoBanwusl,
YCTaHOBJIEHEI Ha YriIyOICHHOM ypOBHe.



Koja u - IliianupyeMbie Pe3yJibTATEI OCBOCHHS I CHHILIHHbI B
HAHMEHOBaHHe obrme AHCHMIUITHHAPHBIE
dopmupyembIx
KOMIIeTe HUH I

OK 01. Beibupats
CIOCOOB! peIeHus
3aj1a4
npo¢ecCHOHATBHON
AesITeIbHOCTH
NIPUMEHUTEILHO K
pa3IMYHBIM
KOHTEKCTaM

B gacrtu Tpy0BOIo BOCIIUTAHUS:

- FOTOBHOCTL K TPYIy, OCO3HaHHE LIEHHOCTH
MacTepcTBa, TPYI0I00HE:

- FOTOBHOCTH K  AKTMBHOW  JEATE/IHOCTH
TEXHOJOTHYECKOH U COLIMATBHOM HarparIeHHOCTH,
CHOCOOHOCTh MHUIIMMPOBATH, MIAHUPOBATh U CAMOCTOSTE/IBHO
BBIIIOJIHATH TAKylO JeATEIbHOCTD:

- UHTEPEC K pa3nuYHBIM cthepam
npodeCcCHOHATBHOM JIeATeTbHOCTH,

OgnajieHue YHUBEPCATHHBIMU yueOHBIMH
M03HABATE IbHBIMU JIEHCTBUIMHU:

a) Oa3oBBIE JTOTHUECKHE NeHCTBUA:

- CaMOCTOATENIBHO dbopmMyIHpPOBATH u
AKTYAITM3UPOBATH IPOOIIEMY, pacCMaTPHBATL €€ BCECTOPOHHE!

- yCTAaHABIMBATh CYNIECTBEHHBIH TMPH3HAK WM
OCHOBAHHS LTI CpaBHEHHS, Kiaccupuraimu 1 0600menus:

- ompenenaTh IEJIM  JeATeNIbHOCTH, 3alaBarh
MapamMeTpsl U KPUTEPUU UX JOCTIDKEHUA;

- BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTpHUBACMBIX SBICHHAX;

- BHOCHTH  KOPPEKTHUBBI B JIEATEIBHOCTH,
OIIEHMBATh COOTBETCTBHE pE3YJIbTaTOB LEIAM, OLEHUBATh
PHCKH TOCIIE/ICTBUI IEATETEHOCTH;

- pa3BuBaTh  KPEaTUBHOE  MBIIUIEHHE  TIPH
peLICHUHN KU3HEHHBIX TpodiieM

- BJIAIETh CUCTEMOH XMMUWUYECKHX 3HaHMH, KoTopas
BKJIIOYAET: OCHOBOIONAralOIME MOHATHSA (XUMHYCCKHH
IEMEHT, aTOM, SJIEKTPOHHAs 000J104Ka aTtoMa, s-, p-, d-
3JIEKTPOHHBIE OPOUTATH ATOMOB. HOH, MOJIEKY/I1a,
BATEHTHOCTb, 3J€KTPOOTPHULIATENILHOCTD, CTEIIEHb
OKMCJICHUS, XUMHYECKasl CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJIAPHBIH 00BEM, YIJIEPOAHBIN CKeleT, (GyHKIIMOHATLHAS
rpynia, paauKan, H30MepHs, U30MEPBL, FOMOIOTHYeCKHUH
psil, TOMOJIOTH, YIJIEBOJOPO/Ibl, KHCIOPOA- U
a30TCoAepIKaIMe COeIUHEHUs, OMOIOTHYECKH aKTHBHBIE
BEINECTBRA (YTJIEBOIBI, JKUPEI, OeIKM), MOHOMEP. MOIHMEP.
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS,
KpUCTa/UIMUeCKas PelIeTKa, TUITBl XMMHUUECKUX peakunii
(OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIC, IK30- H
YHAOTEPMHUYECKHE, PeaKLIM¥ HOHHOIO 00MEHa), pacTBop,
IMEKTPOJIATEL, HEAIEKTPOIIUTHL, JJIEKTPOIUTHYECKas
JHUCCOLMALIMS, OKUCITUTENb, BOCCTAHOBUTEE, CKOPOCTh
XHMHUYECKOH peaklHuy, XUMHYECKOE paBHOBECHE), TEOPHH U
3aKOHBI (TEOpHs XMMHUYECKOT0 CTPOEHHUS OpraHUYeCcKUX
gemectB A.M. bytiiepoBa, TEOpHs 3JIEKTPOJIUTHYECKOM
JUCCOLMAIINHU, Tepuoinyeckuii 3akon J1.M. Menneneena,
3aKOH COXPAHEHMS] MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH SI3BIK XUMHH, HAKTOTOTHUECKHUE CBEACHUS
O CBOMCTBAXx, COCTaBe, MOJYYeHHH U 0e30I1aCHOM
HCITOJIB30BAHMH BAKHEHIIMX HEOPraHUYECKHX 1
OpraHHYEeCKHX BEIIECTB B OBITY U NPaKTHYECKOH
JIEeATEeNIEHOCTH YE/IOBEKa,

- YMETh BBISBJISTE XapaKTEPHbIE PU3HAKU U
B3aUMOCBSI3bM3YUECHHBIX [IOHATHH, IIPHMEHSTh




6) 6a3oBble HcCIeA0RATENBCKME HEHCTBIS:

- BJIAACTh HaBBIKAMH Y4eOHO-MCCIENOBATENBCKOMH
H HPOCKTHOH JIeSITEILHOCTH, HABBIKAMH PasperieHus npodnem;

- BLISIBAATL  NIPHYMHHO-CIIEICTBEHHBIE CBA3M W
dKTYaNmM3upoBaTh 3a1a4y, BBLABUIATH THIOTE3Y €€ peIleHus.
HAXO/UTh LA OOKAas3aTeNnbCTBA  CBOMX
YTBEP/KIACHWH, 3a/1aBaTh 1APaMETPhl H KPHTEPHH peuIieHus;

- AHA/IM3HPOBATE MOJIYYEHHEIE B XOJE PCIICHUS

ApTYMEHTEI

3a1a4M pe3ynbTaThl, KPUTHYECKH OLIEHUBATH 1%
AOCTOBCPHOCTE,  IIPOTHO3MPOBATh  M3MEHEHHE B  HOBEIX
YCIIOBHSX;

= YMETL NEPEHOCHUTh 3HAHUS B NO3HABATC/IBHYIO H
IIPaKTHYECKYIO obnacTu HHU3HEJICATCTIbHOCTH;

YMETL  WHTCIDHPOBATH 3HAHUS W3  Pa3HBIX
NPeIMETHBIX 00acTei;
- BBIJIBUIaTh HOBBIE uzeu, Ipe1Iararek
OPHIHHANBHBIC TOIXO/bl M PEIIEHUS
- CIOCOOHOCTH ux UCIIOJIb30BaAHUS B

NIO3HABATE/ILHOH M COLMATBHOM MPAKTHKE

COOTBCTCTBYIOUIME TIOHATHS IIpH OTIHCAaHUU CTPOCHHUSA U i

CBOHCTB HEOPraHMYECKUX M OPTAHHYECKHX BEICCTE W 1X
nper;pamemm. BBISIBJIATE B3aUMOCBS3b XUMHYECKUX 3HAHWH
C MOHATHAMM H NIPEJICTABICHUAMH APYTHX
CCTECTBCHHOHAYYHBIX TIPEIMETOR;

- YMETh HCIOJIB30BATH HAMMEHOBAHHSA XMMHYECKHX
COGIMHEHUH MEKIIYHAPOHOTO COK03a TEOPETHYECKO 1
TNIPUKITAIHON XUMHUH U TPHBHAIILHBIC HA3BAHWS BAYKHEHIINX
BELIECTB (OTHIIEH, ALIeTHIICH, MIEpHH, (BeHO,
(bopmansierun, ykcycHas KHcaoTa, HIMmLHH. YTapHbIH ras,
YTJICKMCITBIH a3, aMMHaK, IallieHas H3BECTh, Heranenas
M3BECTD, IUTHEBAs CONA U APYTHX), COCTARIATH (BOPMYJIBI
HEOPTaHMYCCKUX U OPraHMYECKUX BELIECTB, YPABHEHUS
XUMHYECKHX peakuuil, 00bACHITE UX CMBIC:
NOATBEPKAAaTh XapaKTEPHble XUMHUYECKHE CROHCTRA
BCLICCTB COOTBETCTBYIOMIMMH KCIIEPUMEHTAMH U
3aIMCAMH YPABHEHUH XMMHYECKHUX PeaKIHii:

- YMCTb YCTaHAB/IUBATE [IPUHAIEKHOCTh M3YYEHHBIX
HEOpraHU4YeCcKux U OpPraHUYeCKHX BCIUISCTB K
OHNPEIC/CHHBIM KJaccaM M IPYIIAM COeINHEHMIL.
XapaKTEepH30BaTh HX COCTAB M BAXKHEHIIME CBOHCTRA:
OMpeAeIATh BHIABI XHMHYECKHX CBsI3eH (KOBaNCHTHAs,
HOHHas1, METaJUTM4eCKasl, BOJOPOIHAA), THITEI
KpUCTATMIECKHUX PEIICTOK BELIECTB; KJIACCH(DMLMPOBATE
XHUMHYECKHE PeaKi{HH;

- c(opMHMpPOBATHL NpeICTABIEHHS: O MarepualIbHOM
CAMHCTBE MUPA, 3aKOHOMEPHOCTSIX M [TO3HABAEMOCTH
SBJICHMH NPUPOJBI; O MECTE W 3HAYEHHH XMMHH B CHCTEME
CCTECTBEHHBIX HAYK M €€ POJIU B 00ECTIEYEHHH YCTOMYHMBOrO
PAa3BUTHS YEJIOBEYECTBA: B PENICHUH NPO6GeMm
9KOJIOIHYECKOH, SHEPTeTHYECKOH U MUIIEBO
0€3011acHOCTH, B PAa3BUTHH MEIMLIMHBL, CO3/IAHHH HOBBIX
MaTepHaIOB, HOBBIX HCTOYHMKOB SHEPIHH, B 06ECIIeUe HHI




PallMOHATEHOTO NPUPOIAOIIONE30BAHHS. B
(OPMHPOBAHUUMHPOBO33PEHHUS H OBIICI KYJILTYPEI
HECJIOBEKA, & TAK)Ke IKOJIOIHYECKH 000CHOBAHHOIO
OTHOMICHHM K CBOEMY 3J0POBBIO U IPHPOJIHOM cpeje;

- BIAJETh CUCTEMOH XMMHYECKUX 3HAHMIAL. KOTOpas
BKIIOYACT. OCHOBOIIOJIATAKOUINE TOHATHS (0MONHUTCIBHO
K CHCTEME NOHATHH DA30BOI0 YPOBHS) - M30TOIBI, OCHOBHOE
1 BO30YIK/IGHHOE COCTOAHME aToMa, ruOpu aM3anms
aTOMHBIX OpOuTanei. xumudeckas cesizp (" " u ", KpaTHEIE
CBSI3H), MOJISIpHAsA KOHLICHTpAIIHsI, CTpYKTYpHas (opmyia,
M30MEpPHS (CTPYKTYpHAsl, reoMeTpHUYecKas ( LIMC-TpaHC-
H30MEpPH), TUIIBI XUMMYECKUX Peakimii (roMo- i
FETEPOTCHHEIE, 00paTUMble H HEOOpaTHMBbIe), pacTBOpEI
(MCTHHHBIE, IMCTIEPCHBIE CHCTEMBI), KPUCTAILIOrUAPATE],
CTCTIEHb IMCCOLMALIMM, ITCKTPOIM3. KPEKUHT, pUDOPMHUHT):
TCOPHH M 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKHE
SHaHHSL, JIEKANIME B OCHOBE IOHUMAaHHs TIPUYMHHOCTH
CHCTEMHOCTH XMMHYECKHX ABJICHHUI, COBPEeMEHHbIE
[IPEACTABJIEHHS O CTPOCHMH BEIICCTRBA Ha ATOMHOM,
MOJIEKYIIPHOM M H/IMOJIEKYIIPHOM YPOBHSIX
NPCACTaBICHHS O MEXAHU3MaX XUMHYECKHX PeaKiiii,
TCPMOIMHAMUYECKHX ¥ KMHETHIECKUX 3aKOHOMEPHOCTSIX
X NPOTCKaHKs, O XHMHIECKOM PABHOBECHH, THCIIEPCHBIX
CHCTeMaX, (DaKTONIOrHUECKHE CBE/IEHMS O CBOMHCTBAXx,
COCTaBe, NOJIY4CHHH H 0€301TaCHOM HCIT0JIb30BAHHH
BOKHCHIIMX HEOPTaHUYECKHX M OPTaHHYECKHX BEIECTE B
OBITY M NPaKTHYECKOMH NeATeIbHOCTH 4eJIoBeKa; o0Imx
HAYYHBIX IPUHIHIIAX XMMHYECKOTO NPOU3BOJCTRA (Ha
IpAMEpPE MPOM3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa,
METaHoJIa, HepepaboTKH HedTH);

- YMETB IPOBOJUTH PACYETHI 110 XMMHYECKHM
(opMyaM ¥ ypaBHEHHSIM XUMHYECKHX peaximii ¢
HCTIONb30BAHMEM (U3HYECKHMX BENMYHH (Macchl, 06bema




ra3oB, KOJMYECTBa

BEIECTRA), XapaKTepHU3YIOIIMX BEIIECTBA C

| KOJIMYECTBEHHOWCTOPOHBL: PACYEThI 110 HAXOKICHHIO
XMMHUeCKOH (OpMYJIbI BEIECTBA; PAcUeThl Macchl (0O6bema,
KOJINYECTBA BEIIECTBA) NIPOAYKTa PEAKLIMH, €CIIA OJIHO U3
MCXOIHBIX BEIIECTR JaHO B BH/IE PacTBOpA C OIpe/Ie/IeHHOU
MACCOBOM JI0JIei pACTBOPEHHOIO BEIICCTRBA WIIH JaHO B
130BITKE (MMEeT MPUMECH); pacyeThl MACCOBOH MK
0OBEMHOM 10TH BBIXOJA POJAYKTa pPeaKiliy; pacyeThbl
TeroBoro 2(pexra peakiyi, 00BEMHBIX OTHOIICHHH
razoB;

- YMETh BBLIABIIATh XapaKTepHLIC MPH3HAKH U
B3aMMOCBSA3b M3YYCHHLIX MOHATHHA. IPUMEHSThH
COOTBETCTBYIOIIHE NOHATHS TIPH ONMCAHUM CTPOCHHS 1
CBOMCTB HEOPTraHUYECKHUX U OpPraHHYCCKHX BEILCCTB M MX
TpeBpalIeHHUIA; BBISBIATH B3aMMOCBA3b XUMHUCCKHUX 3HAHNH
C MOHATUAMM U MPEACTABJCHHSIMH APYTHX MPEIMETOB U
60oJ1ee 0CO3HAHHOIO TIOHUMAHUS ¥ ODBLACHEHHS CYIIHOCTH
MAaTepHAIbHOTO ¢AMHCTBA MUPA; UCTIONB30BATh CHCTCMHbIC
XUMHUYECKHE 3HAHUS JIIs1 OOBACHEHUA H NIPOTHO3MPOBAHMA
ABJICHMI, MMEIOIINX €CTECTBEHHOHAYYHYIO NIPHPOAY;

- yMeTh UCTIONB30BATh HAMMEHOBAHMA XMMHYSCKHUX
COeMHEHUH MEKIYHAPOIHOTO COK03a TEOPETUYECKOH U
NPUKIATHON XUMUH ¥ TPHMBHAJIbHbIC HA3BAHUS BEIIECTB,
OTHOCSIIMXCS K M3y4eHHBIM KJIaccam OpraHHYecKuX 1
HEOPraHMYeCKUX COeIMHEHHMH; HCTIOh30BATh XUMHYECKYIO
CHMBOJIMKY JIJTS COCTaBJICHUA (POPMYJT HEOPraHHIECKHX
BEIIECTB, MOJIEKYIIIPHBIX M CTPYKTYPHEIX (Pa3BEPHYTBIX,
COKpAIIEHHBIX 1 CKEJIETHBIX) (POpMYJI OpPraHHICeCKHX
BEIIECTR; COCTAB/IATH YPABHCHHUS XMMHYECKHX PEaKIUi 1
pacKphIBaTh UX CYHIHOCTE: OKHCIHUTEIIBHO-
BOCCTAaHOBUTELHBIX PEAKIIMH MTOCPENCTBOM COCTABJICHHUS
37€KTPOHHOTO OalaHca 3THX Peaklnid; peakiuii HOHHOIO




obmena IIyTeéM COCTABJICHHA WX TTOJIHBIX M COKpAUIEHHBIX j

MOHHBIX
YPaBHEHUH: peaximi FHAPOIM3A.  peaklui
KOMIUIEKCOOOpa3oBaHus (Ha puMepe
TUAPOKCOKOMILIEKCOB 1IMHKA M TIOMHHHSA ); TIOITBEPKIATh
XapakTepHble XUMHYECKHE CBOMCTRA BEIICCTR
COOTBETCTBYHOIIMMH 3KCIICPUMEHTAMHU U 3aITHCIMU
YPABHEHMI XUMHUYECKHX PeaKilii:

- YMETH KIacCH(MUUMPOBATH HEOPraHUYECKHE
OpraHHYeCKHUE BEIECTBA U XMMHUYECKHE PeaKIHu,
CAMOCTOATENILHO BEIOMPATh OCHOBAHUS U KPUTEPUH JUTA
KJIaCCH(DHUKALIMK M3YJaeMBIX XUMHYECKHX 0OBEKTOB;
XapaKTepU30BaTh COCTAB U BayKHEiIIMe CBOMCTBA BENIECTB,
NPUHAIEKAIIMX K ONPEJIE/IeHHBIM K1accaMm U Ipyrnam
COEJIMHEHUH (ITPOCTBIE BEIICCTBA, OKCHUIbL, IMAPOKCH/IHI,
COJIM; YIJIEBOIOPOJIBL, MPOCTHIC 3QUPHL, CITUPTHI, (DEHOIIBI,
allbIETH/Ib], KETOHEI, KAPOOHOBBIC KMCIOTHI, CIIOKHEIE
3(HUpBKI, AKHUPBL, YTIEBOABI, AMHUHbI, AMUHOKHCIIOTBL, OEJIKH);
IIPUMEHATH 3HAHUS O COCTABE W CBOMCTBAX BEIIECTB ISl
3KCIIEPUMEHTAJIEHOM [IPOBEPKU MMITIOTE3 OTHOCHTENEHO
3aKOHOMEPHOCTEH IPOTEKAaHUsl XUMHYCCKHUX PEaKIUi 1
MPOTHO3UPOBAHUSA BO3MOMXKHOCTEH UX OCYINECTBIICHMS;

- YMETH ITOATBEPAIATH HA KOHKPETHBIX MPUMEpax
XapakTep 3aBUCUMOCTH PeakliMOHHOM CriocoOHOCTH
OpraHHYeCKHX COCJUHEHHH OT KPaTHOCTH M THIIA
KOBaIEHTHOH cBsizu (" " u ""), B3aUMHOIO BJIMSHUA
aTOMOB W I'PYIII aTOMOB B MOJIEKYJIaX; a TakkKe OT
0COOEHHOCTEH peanu3aliy pa3IvYHbIX MEXaHH3MOB
MIPOTEKAHUS PEaAKLIMN;

- YMETh XapaKTepH30BaTh ANEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM M BO30Y)KIEHHOM COCTOSIHUH) H HOHOB
XMMHUYECKHX 371eMEHTOB | - 4 nepuonos [eproauueckoi
cucremsl J[.1. Menzneneera u ux BajieHTHBIE BOSMOKHOCTH,

10



n.n " "

3 MCHosIE3ys nousaTs "s", "p". "d-aiextponusie” opbuTany, |
YHEPIEeTUYECKHE YPOBHH; OOBACHAThH 3aKOHOMEPHOCTH
M3MEHEHHs CBOMCTB XMMUYECKUX

2JIEMEHTOB M 00pa3syeMBIX UMM COE/AMHEHHI 10 IepHOaaM U
rpyIIam

OK 02. Ucnons3osars
COBpeMEHHBIE
CpeJICTBa NMOMCKa,
aHayM3a u
UHTepIpeTalnny
UH(pOpMAIIMK H
uHGOpPMALIHOHHBIC
TEXHOJIOTUH JUis
BBITTOJTHEHMST 33184
npodeccHOHANBHON
e TENLHOCTH

B o6s1acTH HeHHOCTH HAYYHOTO MO3HAHUS:
chopMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTRYIONIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUsI HAYKH M OOIIECTBEHHOM
MPAKTHKK, OCHOBAHHOIO HA JHAIOTe KYIBTYP,
CIIOCOOCTBYIOLIEI0 OCO3HAHUIO CBOEI0 MECTa B
MOJIMKYJIETYPHOM MHpE;

COBEPINEHCTBOBAHME A3BIKOBOM M UHTATEILCKON KYJIBTYPhI KaK
CpeICTBa B3aUMOICHCTBHS MEXKLY JIHOABMH M ITO3HAHUS MHpa:
OCO3HAHUC LIEHHOCTH HAYYHOH JIeSITEIbHOCTH, FTOTOBHOCTD
OCYHIECTBJIATE NTPOEKTHYIO H HCCIICHOBATEILCKYIO
JIEATENIbHOCTh MHJIMBHAYAIBHO H B TPYIIIE;

OgnajieHHe YHUBEPCATbHBIMH YU€OHBIMH MO3HABATEILHBIMH
JEHCTBUSIMU:

B) pabota ¢ uHbopmamei:

BJIAJIETh HaBLIKaMU TOJy4YeHHs] MHOOPMAILIUH U3 HCTOUHHUKOB
pasHBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATE [TOUCK, AHAJIH3,
CHCTEMATH3alMI0 U MHTEPIPETALMIO HHPOPMAIIUH PazIHYHBIX
BUJIOB W (DOPM IIpeIcTaBICHUS;

CO3/1aBaTh TEKCTHl B PA3JIMYHEIX (JOpMATaX ¢ y4ETOM
Ha3Ha4YeHUs MHPOPMALIUK U LIEJIEBOI Ay IMTOPUH, BEIOUpas
ONTHMAIBEHYIO (POPMY NPEICTABIEHUS H BU3YATH3ALMH;
OLIEHHBATh JIOCTOBEPHOCTH, JETUTUMHOCTE HHPOPMAILIHH, ee
COOTBETCTBHE MPABOBLIM H MOPAIEHO-ITHYECKHUM HOPMaM;
MCIIOJB30BaThk CpeAcTBa HHDOPMAITMOHHBIX
KOMMYHHKAIMOHHBIX TEXHOJIOTHH B pElIEeHUH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX M OPraHU3allMOHHEBIX 3a71a4 C
cobimoieHreM TpeOoBaHMI SPrOHOMHKH, TEXHHKH
0e30I1aCHOCTH, THTHEHBI, pecypcocOepesKeH s, IPABOBEIX U

YMETh [IAHUPOBATH U BBIMOMHATD XUMHYECKHUHA
SKCIIEPUMEHT (IIPEBPAILIEHHs OPraHUYECKUX BEIIECTB IPU
HarpeBaHHH, I10JIy4YeHHEe 3THIIEHA U U3YyYeHHEe €ro CBOMCTB,
KA4eCTBEHHBIE PEAKIMH Ha ajIbJIeTr H/IbL. KpaxMall, YKCYCHYIO
KHCIIOTY; IeHaTypauua OeJIKOB IIPU HarpeBaHHH, IBETHbIE
peakiuM 6enKOB; MPOBOIUTH PeaKkiiii HOHHOI'O 0OMeHa.,
OTPEJIEJIATE CPELy BOJHBIX PACTBOPOB, KAYECTBEHHEIE
peakiuu Ha cynbdar-, kKapOoHaT- U XJIOPH/I- AHUOHEI, Ha
KaTHOH aMMOHMS; PEIaTh dKCNIEPUMEHTAIBHEBIE 3a/1a49H I10
TeMaM "Metanne" u "Hemeramisl") B COOTBETCTBHH ¢
IIPaBMIIAMH TEXHHUKM O€30MaCHOCTH TIPH 0OpalIeHHH ¢
BELIECTBAMH M 1a00paTOpHBIM 000PYAOBAHNUEM;
NPEACTaBIATE PE3Y/ILTATHl XMMHUYECKOI'0 3KCIIEPUMEHTA B
(opmMe 3aIMCcH YpaBHEHHIT COOTBETCTBYIOIIMX peaKiuit 1
(OpMyIHPOBATE BBIBOILI HA OCHOBE 3THX PE3Y/IHTATOB;
YMEThH aHATH3HPOBATE XUMHYECKYIO HH(BOpMALIHIO,
IOJTy4aeMyIO U3 Pa3HbIX MCTOYHHKOB (CpPe/ICTB MaccoBOM
uHbopmauuy, ceth MHTepHeT U Apyrue):

BJIaJIETE OCHOBHBIMU METOJAMH HAYYHOIO MO3HAHUIL
BEIIECTB M XMMHYECKHX ABIICHUH (HabMOIeHHE,
U3MEPEHHE, SKCIIEPHMEHT, MOJIEIMPOBAHHE);

YMETh [IPOBOJUTE PACYETHI IO XHMHYECKUM (HOpMyIIaM 1
YPaBHEHHAM XHMHYECKHX PEaKLHH ¢ UCTIONb30BaHHEM
(bU3MYeCKNX BEJIMYHH, XapaKTepU3YIONINX BEILIECTBA C
KOJIMYE€CTBEHHOM CTOPOHBL: MacChl, 00beMa (HOpMabHEIE
YCIIOBHSI) Ta30B, KOJIHYECTBA BEIECTBA; HCIIOIB30BATh
CHCTEMHEBIC XUMHUYECKUE 3HAHMS IS IPHHATHS PEIleH il B
KOHKPETHEIX JKM3HEHHBIX CUTYAlLUsIX, CBI3aHHEIX C
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ITHYECKUX HOPM. HOPM
MH()OPMALIMOHHOHN GE3011aCHOCTH:

- BJIAJIETh HABBIKAMM PACIIO3HABAHMSA H 3aAIMHTH MHOOPMALIHH,
HHDOPMAIIMOHHO# 6e30MaCHOCTH THYHOCTH:

BCLICCTBAMH M UX MPUMEHEHHEM -  VMETh CaMOCTOATENbHO .
IIaHUPOBATE M NPOBOUTH XUMHYECKHI DKCTIIEPUMEHT '
(TToJTy4eHHe u U3yUeHHe CBOWCTB HeOPraHWYEeCKUX 1 ’
OpPraHWYECKHX BEHIECTB. KAYE€CTBECHHbIE peaKLIMH
YTJICBOJI0POIOB PA3IUUHBIX KJIACCOB H
KHCIIOPOICOACPHKAIIMX OPIraHHYECKHUX BEIIECTR, pelle HHe
SKCNEPUMEHTAbHBIX 3a1a4 110 Pacio3HaBAHUI) l
HCOPraHMYECKUX W OPraHUYECKHX BEIIECTB) C
coOmoneHem npasui besonacHoro obpameHus ¢
BEILECTBAMH H J1a00paTOpPHBIM 000pYyI0BaHHEM,
(popmyHMpOBaTH LiENM MCcaeI0BAHMNS, NPeOCTaBIATE B
Pa3IMYHOM (hOpMe pe3ysIbTarsl JKCHepUMEHTA,
AHATH3UPOBATh M OLICHUBATH UX AOCTOBEPHOCTE;

- YMETB OCYLICCTRBIIATH Lie/1€HANPaBIEeHHbIH OMCK
XUMHYECKOH MHDOPMALIMHN B PA3/IMUHBIX HCTOYHUKAX
(nay4nas u yuebHo- HayqHas JMTEpaTypa, CpeacTBa
MaccoBoH nHpopmatmu, cets MHTepuer u apyrue),
KPHTHYCCKH aHATH3UPOBATE XMMHYECKYIO HHPOPMALIHIO.
nepepabaThIBaTh €e U UCIIOIb30BATh B COOTBETCTBHHU C
MOCTaBlIeHHOH yueOHOH 3aiayeii;

- BIIQ/IETh CHCTEMOH 3HAHMI O METOAAaX HAYYHOTO
NO3HAHMA ABJICHUH NPUPOIBL, HCTIOIL3YEMBIX B
CCTECTBCHHBIX HAYKaX M YMEHHWSIMH PUMEHATE 5TH 3HAHUS
TIPH 9KCNEPHMEHTAIIEHOM MCCIIEI0OBAHMH BEIICCTR U A
OOBSICHEHHA XUMHYECKHX SIBICHHI, HMEIOIIHX MECTO B
NIPUPOJE MPAKTUYECKOM IEATENLHOCTH

YEJI0BEKA U B MOBCEIHEBHOM MKH3HM;

OK 04. Bddextupno
B3aUMOJECHCTBOBATE U
paboTars B
KOJUJIEKTHBE H
KOMaH/ie

- FOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITETEHOCTH M CaMOOTIPEAEIIEHHIO;

-OBJIaJICHHE HABBIKAMH y4eOHO-HUCCIIeI0BATEBCKOI,

MPOEKTHOH M COLMATBHOM JIESTEIBHOCTH;

OBnazenne  yHHBEPCAILHBIMH  KOMMYHHKATHBHBIMH

- YMETB IUIAaHHPOBATH M BBIIOIHATS XUMHYECKHI
OKCNEPUMEHT (IPEBPALIEHHS OPraHMYECKHX BEIIECTB IIpH
HarpeBaHuM, MoNy4YeHHe STHICHA U U3Y4CHUE €r0 CBOMCTE,
Ka4eCTBCHHBIC PEAKLIMH Ha ajlbJET U Ibl, KPAXMal, YKCYCHYIO
KHCJIOTY; A€HaTypaius OeIKOB IPH HArPEBAHHH, [BETHHIE
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| 1eHCTBUAMU:

0) COBMECTHAS AEATEIbHOCTE:
e I[TOHHUMAaTh M UCIIOIbL30BATh IMpcHUMyniecTBa KOMAaH/IHOH
Y MHAMBHMIAYaJIbHOH paboThI:

Joi NPUHUMATH LIeJTH COBMECTHOM JICATEILHOCTH,

OpPraHU30BBIBATL M KOODAUHUPOBATH JAEHCTBHUSA 110 ee
AOCTHKEHHMIO: COCTABIIATD IJ1aH JeHCTBUH, pacripe/iesisTh poiu
C Y4E€TOM MHCHHMH YYaCTHHUKOB 00CYKIATh Pe3y/1bTaThI
COBMECTHOH padoThI;

- KOOPJIMHMPOBATH U BBIMOIHATL paboTy B YCIOBUAX
peanbHOTO, BUPTYAIBHOIO M KOMOMHHUPOBAHHOTO
B3aUMOJEHCTBHUS;

- OCYHICCTBIIATH NO3HTHBHOE CTPATErHYECKOE [10BEICHUE
B Pas/IMYHBIX CUTYalMAX, IPOSBISATH TBOPYECTBO H
BOOOpayKeHHe, OBITH HHUIIMATHBHBIM

OenazieHne YHUBEPCATBHBIMHU PEryJISTHBHBIMY JCHCTBUSIME: T)
NPUHSITHE Ce0A U IPYTuX JIIOIeH:

- NPHHUMATh MOTHBBI H apI'yMEHTBI IPYTHX JIIO/IEH NPy
aHaJIM3e Pe3yNbTaToB JAeSITeTLHOCTH;

MPU3HABATHL CBOE MPABO U MPABO APYIrUX JTIoAeH Ha

OIIHOKH;
Pa3sBUBATH CIOCOOHOCTH NOHUMATh MUP C MO3ULMH APYIOro
YeJI0BEKA;

peaKuu OEJIKOB; NPOBOINTH PEaKIIMK HOHHOTO 0BMEHa,
OINpEJIENATE Cpely BOAHBIX PACTBOPOB, KAYECTBEHHbIE
peaxkuun Ha cynbdar-, KapOoHaT- U XJIOpHJI-

AHHOHBI, HA KaTUOH AMMOHHMS: PelliaTh SKCIIEPUMEHTATIBHBIC
3aaauu no temam "Mertamnpl" u "Hemeranne") B
COOTBETCTBHH C IPABMIIAMH TEXHUKH GE30MACHOCTH Mpu
O0pallleHHH ¢ BeleCTBAMH M 1ab0PaTOPHbIM
obopynoBaHHeM:; HPEeACTaBJIsATh Pe3YJIBTAThl XUMHUYCCKOTO
BKCIIEPUMCHTA B (DOpME 3aIlMCH YpaBHEHHI
COOTBETCTBYIOIIHMX peakimii U GOpMyJIHUPOBATH BLIBOIbI HA
OCHOBE 3TUX pPe3y/IhbTATOB:

-YMEThH CaMOCTOSATE/ILHO IJIAHUPOBATE M IPOBOIUTE
XMMHYECKHH YKCIIEPUMEHT (MOTYYEHHE W M3yueHHe
CBOMCTB HEOPraHMYECKHUX M OPraHMYECKHUX BEleCTB,
Ka4eCTBEHHBIC PEAKLHH YITIEBOJIOPOIOB PA3IHYHBIX
KJIACCOB M KHCJIOPOICOAEPIKAIIMX OPraHUYeCKHX BEIIIECTR,
pElIEHHE SKCIEPUMEHTANBHBIX 3374 MO Paclio3HABAHHIO
HEOPraHWYECKHUX M OPraHUYeCcKUX BELIECTR) C
coOmoaeHHeM npasui Ge30MacHOro obpaneHus ¢
BELIECTBAMH M J1aDOPaTOpHBIM 000pYI0BAHHEM,
(bopMynMpOBATE Lie/IM HCC/IeI0BAHMS, TIPEIOCTABIIATE B
PasnHYHON (hopMe pe3ysIbTaThl HIKCIIEPUMEHTA,
aHalM3UPOBATh M OLIEHWBATH HX JIOCTOBEPHOCTE;

7

OK 07.
CopelicTBoBath
COXPaHEHHIO
OKPYKarOIIEH Cpeibl,
pecypcocOepekeHHio,
IPUMEHATH 3HaHUs 00
M3MEHEHHMH KJIMMaTa,

B obnacTH 3K0J0THYECKOTO BOCITIMTAHUS:

C(OpPMHPOBAHHOCTE SKOJIOTUYECKOM KYJIBTYPBI, [IOHUMAHHE
BIIMSIHUSA COLMATBHO-3KOHOMHYECKHX TPOIIECCOB Ha COCTOSHUE
IPHPOTHOM M COLMANIBHOM CpeJibl, 0CO3HAHUE INT0OATBHOIO
XapakTepa 3KOJOrHYEeCKHUX MpodieM;

TUTAaHHPOBAHKME M OCYLIECTBJICHUE ICHCTBHI B OKPYIKAIOMIEH
Cpe/e Ha OCHOBE 3HAHMS IEJIeH YCTOHYHBOIO pa3BUTH

C(HOPMUPOBATE MPE/ICTABNEHHS: O X UMHIECKOM
COCTABJIAIOLICH €CTECTBEHHOHAYYHOH KapTHHEI MUPA, POJTH
XUMHH B IIO3HAHUH SBJICHUH IIPUPOIEL, B (POPMHPOBAHUH
MBIIITIEHHA M KYJIBTYPBI JINYHOCTH, €€ (DYHKIIHOHAJIEHOMH
IPaMOTHOCTH, HEOOXOAMMOIT IUIs pelIeH s IPaAKTHYECKUX
3a1a4 ¥ 9KOJIOTHYECKH 000CHOBAHHOI'O OTHOLICHHUS K
CBOEMY 3JI0POBBIO M MIPUPOIHOM Cpeje;
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HEJIOBCYECTRBA, | YMCTh cobnmoaaTs [TIpaBH/ia DKOJIOTHYECKH

IIPUHIMIIBI

OepesInBOro AKTUBHOE HENPHATHE AEHCTBUH, NPUHOCAIIUX BPeI LenecooOpasHoro NoBeeHUs B OBITY M TPYIOBOI w
IIPpOU3BOJACTBA. OKp}’}KaIOHleﬁ cpeac: ACATCIBHOCTH B 11CJ14X COXpaHCHHA CBOETIO BHOPOBBH H 1
2 heKTHBHO | VMEHHE [IPOrHO3HUPOBATE HeOJIAroNpUATHLIE IKOIOTHYECKHE OKPY;KalOIIEH IPUPOAHOH Cpeabl; YUMTLIBATEH OMTACHOCTh I
JCHCTBOBATEL B | TIOCIIeJICTBHS NPeINpPHHUMAaeMbIX JICHCTBHIL. NpeaoTBpaniaTh BO3/ICHCTBHSA Ha KMBbIE OPraHU3MBI OIIpe/ie/Ie HHBIX i
Ype3BbIYaHbIX UX: pacliipeHHue OMBITA JACATEILHOCTH IKOJTOTHYECKOH BCILIECTB, IIOHHMAsH CMBICT TIOKa3arelis pe/ieibHOM ;
CUTYaLHsX HalpaBJICeHHOCTH; JOMYCTUMON KOHIEHTPALKH YMETh IIPOIHO3MPOBATh,
OBJIAIICHHUE HaBBIKAMU y4eOHO-HCCIIe10BATeTbCKOM, MPOSKTHOH | aHATM3HPOBATh M OLICHMBATE C MO3MIMH 3KOIOTHYECKOM |
H COLIMATIBHOM JeATEIBHOCTH; 0e30macHOCTH Noc/e/ICTBHs OBITOBOM M IPOU3BOICTBEHHOH |

j JIEATENIBHOCTH Ye/I0BEKA, CBA3aHHOHU ¢ repepaboTKo

i BEIIECCTB, UCIIOIB30BATH MOJIYYCHHBIC 3HAHHA IJ1d [IPpHUHATHA
' I'PAMOTHBIX PEIICHMH MPOOJIEM B CUTYALMIX, CBA3AHHBIX C
XHMHEH;

YMETb OCO3HABATh OITACHOCTH BO3ACHCTBHSA HA JKHBBIC
OpPTraHHU3MEI ONPEJIC/ICHHBIX BCIICCTB, IIOHUMAasT CMbBICII
MOKazareJis 1pelebHON AONYCTUMON KOHIEHTPALIHMH, U
NOSICHATE Ha IpUMepax crocoObl yMeHbIICHHS H
Npe0TBPalICHMs UX BPEIHOTO BO3ACHCTBHA Ha |
OPraHHU3M YeJl0BeKa.

u 1
IK 1.2. - ¢(hOPMUPOBAHHOCTH IKOJOTHICCKOH KYIBTYPBI, IOHUMAHNE [TpenmeTHBIC pe3ynbLTarhl: !
ObecreunBarn BJIMSIHUSL COIMATLHO-3KOHOMHYECKHX MPOLIECCOB Ha COCTOAHMe | - CHOPMHPOBATH NMpe/ICTABIEHHMA: 0 XUMUYECKOM |
OezonacHyio NPUPOIHOI M COLMATBHOR CPeIbl, 0CO3HAHME IIOBATHHOTO COCTABJISIONICH €CTCCTBEHHOHAYYHOM KapTUHBI MUpPa, POJIM

XHMMHH B TIO3HAHUHM SBJICHUH NPUPO/IBL, B (POPMHPOBAHNH
MBIIIICHUS ¥ KYJIBTYPBI JIMMHOCTH, €¢ hYHKIHOHAILHOM
IPaMOTHOCTH, HEOOXOIUMOM /I pelIeHMs [IPAKTHYECKUX

SRPRROILIR SRy XapakTepa dKOJIOTHUECKHX MPpodiem;

- ITaHHPOBAHUE M OCYIIECTBIIEHUE NEHCTBUI B OKpYKalonieH

Cpeli€¢ Ha OCHOBC 3HaHHA LEJIEH YCTOMYHBOIO pa3BUTHA 3a7a4 ¥ 9KOJIOrH4eCKU 000CHOBAHHOIO OTHOILEHHUS K
qeJIOBCYECTBA; AKTHBHOE HENPHATHE L[Cf/iCTBHﬁ, [IPHHOCAIITHNX CBOEMY 3/I0POBBIO U npp{poﬂﬁoﬁ cpene;
BpEn oxpymaromeﬁ cpene. - YMETh cobmonaTh IIpaBHjIa 3KOJIOTHYCCKH

eJIECO00PA3HOr0 NOBENCHUS B OBITY U TPYIOBOM
NEATENEHOCTH B LEJIIX COXPAHEHHS CBOETO 3/I0POBhS U
OKpYKarOIeH NMpUpOIHOIL Cpe/ibl; YIUTHIBATH ONACHOCTh
BO3JICHCTBUS Ha JKHMBBIE OPraHU3MBbI ONPeIEeHHBIX

- YMEHHE TIPOrHO3HUPOBATH He6ﬂar0in[?[THBIe JKOJIOTHYECKHE
NOCJIEJICTBUS NPEINPHHUMAEMBIX IeHCTBHIH, IpeoTBpamark
UX;
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ba pacuMpeHne ONbITa ACITETIbHOCTH IKOIOTIHYE CKOH
HalpaBlIeHHOCTH;

MeTtanpeameTHble pe3yasTars:

Osnanenue yHUBepcalibHBIMU YUeOHBIMH NO3HABATEILHEIMH
JCHCTBHSMM:

| ©) DazoBBIE UCCIIEI0BATEIbCKHE ACHCTBUSA:

- BIaIeTh HABBIKAMM Y4eOHO-MCC/IeI0BATENBCKOM U POEKTHOMH
JCATENLHOCTH, HABBIKAMH paspelieHus npobiem:

- CMOCOOHOCTH M TOTOBHOCTH K CaMOCTOATENBHOMY IIOUCKY
METOJ0B peneHHs NMPakTHYECKHX 3a/1a4, [IPUMEHEHHIO
Pa3sIMYHBIX METOAOB MNO3HAHUS

- OBJIaICHUE BUOAMH AEATENBHOCTH 110 HOJYISHHIO HOBOTO
3HaHM, €ro HHTEPHpeTallH, Npeodpa30BaHUIO H PHUMEHEHHIO
B PA3THYHBIX Y4EOHBIX CUTYaLIUSIX. B TOM YHCJIE TIPH CO31aHUH
Y4eOHBIX H COLMATBHBIX TIPOEKTOB:

- (hopMHUpOBaHUE HAYYHOTO THIIA MBIIJICHUS, BIaICHHE
Hay4YHOH TEPMHUHOIOTHEH, KIIIOUEBBIMU MOHATHAMH U
METOJIAMH;

- OCYIECTBATh LEJICHANPAB/ICHHbIH MTOUCK NEPEeHOCca CPeACTB
M CIIOCOOOB NeHCTRUA B MPOpecCHOHANLHYIO CPEY.

BEIIECTB, [IOHUMAS CMBICT TIOKA3aATENS TIPeaeibHOM
JIONYCTUMOM KOHLIEHTPALUU;

- YMETh IIPOrHO3UPOBATH, AHATIM3HPOBATE U OLIEHUBATH C
MO3MIIMKA SKOJIOrHyecKoi 0e30MacHOCTH MOCIEACTBUS
OBITOBOMH M TPOU3BOACTBEHHOM AEATETLHOCTH YeOBEKA,
CBSI3aHHOM ¢ nepepaboTKOH BEIIECTR; UCITOIb30BATh
NONYYEHHBIC 3HAHUS [UTA PHHATHA TPAMOTHBIX PEIICHHI
npo0eM B CHUTYalMAX, CBI3aHHBIX C XUMMCH:

- YMETh OCO3HABAThL OMACHOCTb BO3JACHCTBHUA HA JKHUBEIE
OpraHu3Mbl ONIpe/Ie]ICHHBIX BEIIECTRB, TOHUMAsi CMBICI
NOKa3arelist NPeCIbHON JI0NYCTUMOMN KOHIIEHTPALUH, U
MOSICHATE Ha IPHUMEPAX CHIOCOOR YMEHBIIEHHS U
[Pe0TBPAICHNA X BPETHOTO BO3AEHCTBHS Ha OpraHu3M
YyeJioBeKa.

K 3.2,
IIponaranauposars
3JI0pOBBIif 00pa3
FKUZHH.

Brazets paboToii 110 GopMHPOBAHHIO W peaTH3aluK NPOrpaMM
3/I0pOBOTO 00pa3a KH3HH, B TOM YHCJIE TIPOTrPAMM CHHKEHHS
noTpebIIeH s aIKOrons 1 Tabaka, peaynpeikaeHus 1 60pbOb!
¢ HEMEULIMHCKHUM T10TPEOIEHHEM HAPKOTHIECKHX CPEJICTB U
IICUXOTPOITHBIX BEIIECTB

YMmeTh (OpMHUPOBATE OOIMIECTBEHHOE MHEHHE B TI0JIB3Y
300pOBOro 00pasa KU3HU M MOTHBHPOBATH NAIMEHTOB HA
BEJIEHUE 3/10pPOBOro 00paza »KM3HM;

3HaTh IPUHIMIIEI 3/I0POBOTO 00pa3a >KU3HH, OCHOBEI

UH(OPMHUPOBATH HACEIEHHE O Bpeie MOTPetIeHNUs aTKOroIs
¥ Tabaka, npeaynpexaeHus 1 60pbObl ¢ HEMETHIIMHCKHM
NOTPeONeHHEM HAPKOTHYECKHX CPEJICTB M TICHXOTPOITHBIX
BEIIIECTB;

COBPEMCHHBIC HAYYHO OOOCHOBAHHEIE PEKOMEHIALIMH 110
BOIIPOCAM JIMYHOM THTHEHB], PALIMOHATBEHOIO ITUTAHUS,
TUTAHUPOBAHUA CEMBH, 37I0pOBOI0 00pasa XKU3HH, GakTopoB
PHCKa [UIS 3JI0POBBS;

= IPHHLMITBI 310POBOT0 00pa3a JKU3HH, OCHOBEI COXPAHEHHS
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COXpaHeHMS U YKPEIUIEHHs 3/I0POBbLS:
(haxTopbl, CNIOCOOCTBYIOIIME COXPAHEHUIO 300POBBS:
dopmbl 1 MeTO1BI PAbOTEI 110 HOPMHPOBAHHIO 3MO0POBOTO
0bpaza KH3HH;

U YKPEIUICHUS 310POBbS;
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2. CrpykTypa u cogep:kanue 001eodpazoBaTebHOI AHCHUNIHHbI

«XHMHUA»

2.1. OObem AMCUUNIHHBI U BHAbI Y4eOHOI padoThbl

Bua yyedHoii paGoThl O0bem B

yacax

O0bem oOpazoBaTeIbHON AHCHUHIIHHBI 144

BT, 4.

OcHoBHOe coaep:kaHue 124

B TOM YHCJIE:

TeopeTHYecKoe o0yyeHue 42

MPaKTHYECKUE 3aHSATHS 82

B T. 4. KOHTPOJIbHbIE pabOThI 10

IIpodeccHonaibHO-OpHEHTHPOBAHHOE CONEPIKAHUE 38

(coaeps:kaHHe NPHKJIAAHOTO MOAY.JIsI)

B T. Y. TEOPETHUECKUE 3aAHATUS 10

[PAKTUYECKHE 3aHSITHS 28

CamocrosTesbHas pabota 12

Koncynbranns

[IpomexyTounas arrectanus (IK3amMeH) 6




2.2. Temarudeckuii nian u ColepKaAHHEe yIeOHOM THCHHILTHHLI: bJI. 07 XUMUS

_ . -
Hanmvenosanne pasnenos Conepikanue yaebnoro MaTepuaiia (OCHOBHOE H NPOpecCHORANLHO-
HTeM ’ OPHEHTHPOBAHHOE), naboparopubie u

L_g; NPAKTHYECKUE 3AHATHS, IPHKJIATH O MOAY.Ib )
— 1 T S

| — o . 2 - o 3 | 4
| OcHOBHOE coge KaAHHe :
SHOBH0C COaepKRaHy ﬁ_ﬁ_“ﬁ__‘.__—iijﬁ__i___ﬁ ’ —

Cemecrpl
Pazjaen 1. OcHosbl CTPOEeHHUS BellecTRa
Tema 1.1. OcnoBroe coepranne

CTpoenne atomon T 5
€opeTHYecKoe odyyeHHe
XHMUYECKHX ORETHIRC Roe oly<eh

e ittt . OK 01
= 3
|
- =V i 1
JIEMEHTOB M Compemennas mone:s CTPOCHHA aTtoMa. DNeKTpOHHAas KOHDUIypaums atoma.

Dopmupyempie
KOMIIeTeH L HH

Oobem
4acoB

lipupoaa Knacendpuxanms xummuecimx SJIEMENTOB (S-, p-, d-3nemenTs!). BanenTHge IIMEKTPOHBI. !
XUMHYECKOH Banentnocrs. DJeKTpoHHas mpupoa XHMHHECKOH CBSI3H. DNeKTPOOTPULIATe T HOCT, J
CBSI3H Kosanenrnas ceass. ce Pa3HOBHIIHOCTH H MEXaHH3MBI oOpasoBanus (0GMeHHBI U JIOHOPHO- ]

aKLENTOPHbIH). MonHas cea3s. MeTammueckas CBA3b. Bomopoanas ceazp.
Mesxmoinekynspubie B3aUMOICHCTBHS.

HMzoronkl, ocHoBHOE 1 BO30YXKIEHHOE COCTOAHME aTOMa, THOPHIM3ALINS ATOMUEBIX
opbuTaneii.

IpaxkTuyeckne sansiTus
Pemenue HPAKTHYECKHUX 3a1aHUI HA COCTaBlIeHHe SJIEKTPOHHO-TpahuyecKux bopmyn
JJIEMEHTOB 14 nepuonos,
Pemenne 3a/1aHHi Ha UCTIOIB30BaHHe XHUMHYECKOH CUMBOIUKH U HasBaHMI CoeTHHEeHuU o
HOMEHKJIaType MEXIOYHAPOIHOTO COI03a TCOPETHIECKOH M MPUKIAZHOH XHUMHK H
TPHBHAIIBHBIX Ha3BaHU U1 COCTaBIIEHUS XUMHUYECKUX (hopmyn ABYXaTOMHEIX COEIMHEHHIT
(oxcuIIoB, CYnbpUI0B, THAPUIIOB H T.IL.) M APYrUX HEOPraHuYecKux coenMHeHuii
2

OTIEJLHBIX KJIACCOB.
Ilpaktuyeckoe 3ansTie Nol

Cocraenenue xumuyeckux (opmyn nByxatommubx COEIMHEHHH.
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IlpakTHueckne sausTus

ITepromyeckast cucTeMa XMMHYECKHX Y/1eMEHTOR H.W. Menneneesa. ®usuueckuii cvpicn
ITepuoamueckoro sakona J.U. Menzaencena. 3aKOHOMEPHOCTH U3MEHEHHS CROIICTR
XAMHYECKHX J/IEMEHTOB, 06PasyeMBIX HMH MPOCTBIX H CIOMKHBIX BELIECTR B COOTBETCTBHH C
MOJIOSKCHHEM XUMHYECKOTO 3/ieMeHTa B 1lepuoanuueckoii cucreme. MmupoBo33penueckoe u
HayuHoe sHayenue [lepnonuaeckoro sakona JI. M. Menneneesa. Iporuoser J1.1.
Menzeneesa. OTKpBITHE HOBBIX XUMHUYCCKIX 3/1EMEHTOR.

Permenne npakruko-opuenTHpOBaHHbIX TCOPCTHYECKHX 3a/1aHNIT Ha XapaKTepU3amio
XHMHHECKHX 31EMeHTOB «MeTauinyeckue / HeMeTauTHue ckue CBOHCTBa,
HICKTPOOTPHULATEILHOCT H CPOJICTBO K YICKTPOHY XHMHUECKHX H1eMEHTOR B COOTBETCTBHE

Iepuonnuecknii 3akon u
Tabauia /.M. Menaeneera

sieMeHToB J[.M. Menneneenay

[paxkTiueckoe sanstie Ne3
CocTaBnenne XapakTepHCTHKM XMMUYECKOTo 3JIEMEHTA 110 €0 NOJOKEHUIO B
Iepruonuueckoii cucreme JI. . Mensnesecna.

i

|

|

|

J C UX JJICKTPOHHBIM CTPOCHHEM H IIOJIOKCHHUEM B TNEPHOIHYCCKON CUCTEME XUMHUYCCKHX
|

|

N

OK 01
OK 02

Pasnen 2. Xumnueckue peaKkumu
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Tema 2.1. OcHoBHOE conepxanne

Tmer xummueckux Teopernueckoe obyuenue

14

peakumid
Krnacenduxanus u runsr xummuecknx PCaKIMH C y9aCTHEM HEOPraHHYECKHMX BELISCTE.

KonuyecTBenHble oTHOmEHNS B XMMBK. OCHOBHEC KOJIMYECTBEHHBIE 3aKOHBI B XUMUM U
PACHCTDI 110 ypABHEHHAM XMMHYECKHX peakuuii. Mok Kak eaumuua KOJIMY€eCTBA BeIlEeCTRA.
Monsphras macca. 3akons! COXPaHEHMs MACCHI M SHEPIHH. 3aKOH Asoranpo. MosispHsiii
00BeM razoB. OTHOCHTENIBHAS IUTIOTHOCTD IA308, Peakumy xomriekcoo6pazosanus ¢
Y1acTUEM HEOPraHHYeCKHX BEMIECTB (Ha MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA U
AOMUHUS ).

L]

IlpakTHyeckue 3ansTus

CocraBnenne ypasnenmii PEAKLMH  COCNMHEHHS, pa3NOKEHMS, 3aMeIneHus, obmeHa.
YpaBHEHMA peakuMii TOpeHHs, HOHHOIO 0OMeHa, OKHC/IEHHS-BOCCTAHOBIeHHs. Pacyer
KOJIMYECTBCHHBIX XapAaKTEPUCTHK MCXOJHBIX BElIECTB U IPOJIYKTOB peakuuu. Pacuer
KOJIMIECTBCHHBIX XapAaKTEPHCTUK MPOIYKTa PeaKIuu COCAMHEHMS, €CIIM OTHO W3 BEHIECTB
JaHO B M30BITKE M/HIIH CONEPXKMT TPUMecH. Pacuer Maccoroii WK 00BEMHOM IO BBIXO1a
TIPONYKTa pPCAKLMH COCAMHEHMSI OT TEOPETHYECKH BO3MOYKHOLO. Pacuyer o6bemubix
OTHOIIEHHH ra3oB. PacueT macchl (06beM, KOTHICCTREO BEIIECTBA) IMPOAYKTA PEAKLHH, eCITH
OZHO M3 BEINECTB JAHO B BWJIE PACTBOPA C ONPENEIEHHONH MaCCOBOI JIOJIEH pacTBOpeHHOro

12

OK 01

e T I
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BCIICCTBA.
YpaBHEHUS  OKMCIEHHSA-BOCCTAHOBIICHHS. Crenens  okucnenmsa.  Okucautens u
BOCCTAHOBUTEIb. OKHCIHTETbHOBOCCTAHOBUTE IbHBIC peaximu B NpUpoOJE,
HPOM3BOACTBEHHBIX TMpOLIECCAX M IKH3HEAEITCILHOCTH OpranusMoB. OKHCIHTEIBHO-
BOCCTAHOBHTEIILHBIH MIOTEeHITHAI] CpeJIpl. Cocraenenue U YPABRHHUBAHHE

OKHCIIHTE/IbHOBOCCTAHOBHTEIhHBIX peakuuid MeToaoM JJIEKTPOHHOrO Oananca. TumuuHbIe
HEOPraHWYCCKUE OKHMCIUTEIH M BOCCTAHOBMTEIIH. .’BneKTpOJms PacTBOPOB M pacIlIaBOB
COJIEH.

[1pakTuueckoe 3anstue Nod
CocrapiaeHne ypaBHeHHI XUMHYECKIX peaKMii.

[IpakTHueckoe 3ausTue Nos
Pewenne 3ana4 na M36BITOK M HENOCTATOK.

[B9]

IIpaktiueckoe 3ansTue No6
Pemienue 3ana4 Ha BEIMHCICHME BRIXOA NPONYKTA PEAKIIHH OT TCOPETHIECKH BOIMOKHOLO.

o

[IpakTuueckoe 3anstre No7
PacueTsl 110 ypaBHeHMsIM XuMUdeckix PEAKLMH ¢ UCNONB30BaHHEM 00BEMA I'a30B.

(B

[IpakTiueckoe 3anatue No§
Cocrarnenue ypapHeHuii OKHCITUTE/IbHO-BOCCTAHOBHTE/ILHBIX PEAKIIMIA

(B9

IpaxTHueckoe 3anaTie No9
ONEKTPONIU3 PACTBOPOB H PACILIABOB COJICH.

Tema 2.2
ONeKTPOTUTHYECKas
JHUCCOUMALIHS H HOHHBIH
obmeH

OcHoBHoe conepkanue

Teopernueckoe obyuecHue

Teopus anexrponuTiyeckoil auccormanmn. Peaxuun nonnoro o6mena. Cocrasnerme
peaximi HOHHOTO 0OMEHa IyTeM COCTABIEHHS UX HOIHBIX 1 COKPAINEHHbBIX HOHHBIX
ypasHenuit. I'nnponus coneit. 3Havenue runponmsa B GHOTOMHYeCKIX OOMEHHBIX
npoueccax. IIpuvmenenue ruposmsa B IpoMBIILIEHHOCTH.

IIpakTHueckue 3ansiTus

Hccnenosanme cpeast pacTropos conei, 00pa30BAHHBIX CHIIBHBIMU H CIAOBIMH
TIPOTOIUTAMH, H HX PEAKIHIi ¢ PaCTBOPAMH LIENOYU M KapOGoHaTa Harpus. Cocrarnenue
PCAKIMH THAPOIH3a Coeii.

IpakTuaeckoe 3anstue Nel()
Hcenenopanme TvIoB, NpusHaKkoB XUMHYECKHX PEaKLHH U ONPEJIENICHUE CPEIbI BOIHBIX

PAacTBOPOB.

OK 01
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| IlpakTrueckoe 3ansitie Nel ]
KountponsHas padora Nel. Ctpoenue BeniecTsa i XUMHYECKHE PEaKIHH.

9]

CamocrosarTennbias pabora 00y4aroumxces
BrinosiHeHHe YIpaKHEHHI: COCTAB/ICHHUE YPABHEHMH 3JIEKTPOIUTHYCCKOM AMCCOLMALNH
KMCIOT, OCHOBAHMIA, pa3IMUHBIX TUIIOB COJICH, peakluii HOHHOTO 0OMEeHa.

BOCCTAHOBHUTEJIbHBIX IIPOLIECCOB B OpraHu3ME».

Pedepatupnoe  coobmieHme:  «OcoOeHHOCTH — OMOXMMHYCCKMX — OKHCIAMTENIBHO — —

Pasnen 3. CTpoeHune H ¢BOHCTBA HEOPraHMYEeCKHX BellecTB

24

Tema 3.1.
Knaccudukarys,
HOMEHKJIaTypa U CTpOeHHE
HEOPTaHUYECKUX BEILECTB

OcHoBHOE coaepRaHue

Teopernyeckoe obyuenue

TTpeaAMeT HEOPraHUYECKOH XUMHH. B3auMOCBsI3b HEOPraHUIECKHX BEIIECTR.
Knaccuduxanys Heopranmdeckux BeuecTs. [IpocTeie n cioxkubie BemecTa. OCHOBHBIE
KJIaCChI CIIOYKHBIX BEIIECTB (OKCHJIbL, THAPOKCUIBI, KUCIIOTHL, coiH). Homenkiarypa 1
Ha3BaHHE HEOPraHMYECKHUX BELICCTB MCXO 3 MX XUMHUECKOH (POPMYJIBbI HIIH COCTABIEHHE
XUMHYECKOH (GOpMYJIbl MCXO/Is H3 HA3BAHUA BENICCTBA IO MEKIYHAPOIHON HITH
TPUBHAILHOM HOMeHKIaType. MeKMONeKyIApHble B3aWMOACHCTBHs. KpHCTaiornaparsl.
ArperaTHpic cOCTOsIHUS BelecTBa. Kpuctanmyeckue 1 amopbubie Berectsa. THbl
KPMCTALIMYECKHX PELICTOK (aATOMHas. MOJIeKy/IApHas, HOHHA, MCTALTHIECKas ).
3aBHCUMOCTh (DM3MYECKUX CBOWCTE BEILECTBA OT THIIA KPUCTATIIHIECKOH PeIIeTKH.
[Ipuunnel MHOro0Opasus BemecTs. COBpeMEHHBIC NPE/ICTABICHHSA O CTPOCHHH TBEP/IBIX,
JKUIIKHX B raz000pa3HbIX BemecTs. JKuaKkue KpUCTaiibl.

IIpakrH4eckHe 3aHATHSA

PeneHue 3a1a4 Ha pacyeT MacCoBOMH JI0JIH (MAacChl) XMMHYECKOTO 3JIEMEHTa (COe/IHHeHNUS) B
MomeKye (cMecH). Pemmenne npakTHYeCKHX 3aJaHui 110 KIacCU(hUKAIMK, HOMEHKIATYPe H
XHMHYECKHM (OpMYJIaM HEOPraHHYECKHX BEIECTB Pa3/IMYHbIX KIacCOB (Ha3BIBATH H
COCTABIIATE (DOPMYJIBI XMMHYECKHX BELIECTR, OIPEACIATh MPHHA/UIEKHOCTH K Kiaccy). 4 19
VICTOYHUKH XUMHYECKOM HH(opMaliu (HayuHas M yueOHO-HayqIHasd TUTeparypa, cpe/icTBa
MaccoBoii mH(opmarmH, ceTh MHTepHeT U apyrue). [Touck nHpopmanun 1o Ha3BaHusM,
UIeHTH(GUKATOpaM, CTPYKTYPHEIM (opMyJIam.

[IpakTHyeckoe 3ansaTHe Nol2
Pemienye 3a1ad Ha pacdeT MacCOBOM JIONH XHMHYECKOTO JIeMeHTa (COeIMHEHNUS) B
MOJIEKYJIe (CMECH).

Tema 3.2.
DOU3HKO-XHMHYECKHE

OcHOBHOE coJep:KaHHe

12

Teopetuyeckoe o0ydeHue

OK 01
OK 02
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CBOMCTBA HEOPIaHWUECKHUX
BeLecTB. MeTanibl.

Tema 3.3.
DOUUKO-XUMHYECKHE
CBOMCTBA HEOPraHHye CKUX
BelecTr. Hemeranin.

Tema 3.4.

XHUMHYECKHE CBOICTRA
OCHOBHBIX KJIACCOB
HEOPTAaHHUYECKHX BEIECTR.

Meramnb. O6mme Gpuznyeckue 1 XMMHYCCKHE CBOMCTBA METALIOB. CHOCOBL! TOJTYYCHHMSI.
3HaYCHME METANIOB M HEMETAILIOR B IPUPOIE U IKU3HEACATETBHOCTH Ye10BeKA 1
OpraHM3MOB. Kopposus MeTai/10B: BUIBI KOPPO3MHU, CLIOCOOH 3aMHUTE METALIOR OT
KOPPO3HH.

]

Hemeranner. Obume dpusndeckne u XuMHIeCKHe CBOACTBA HEMETAIOB. T UIHIHER
cBoicTea Metawios IY— YII rpynn. Knacendukauus u HOMEHKJIATYpa COoeIMHEHHA
HeMeTanmoB. KpyroBopoTsl GMOTCHHBIX 31IEMEHTOB B IIPUPOJIE.

XUMHYECKUE CBOHCTBA OCHOBHBIX KJIaCCOB HEOPTrAHMYECKHX BEIIECTB (oxcH0B,
THIPOKCHIIOB, KHCIOT, CONEH 1 1. ). 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB MPOCTHIX
BCHIECTB, BOMOPOJHBIX COS/IMHEHHH, BRICIIMX OKCUIOB H I'HIPOKCHIOB.

IpakTHyeckue 3aHATHS

Cocrasienue ypaBHEHHIT XMMUUYECKUX PeaKIIiii ¢ y4acTHeM MPOCTBIX W CIOMKHBIX
HEOPraHWHYECKHX BEIIECTB: OKCHIOB METAIJIOB, HEMETA/LIOB M aM(DOTEPHBIX EMEHTOB:
HCOPraHUIECKIX KHCIIOT, OCHOBAHME H aM(DOTEPHBIX T'HPOKCHIOB, HEOPIaHMUECKHX COJIEH,
XapaKTepU3yIOIUX MX CBOHCTBA. PeleHre MpakTHKO-OPHEHTHPOBAHHBIX TECOPETHYECKHX
3a/IlaHUH Ha CBOWCTBA H 1I0J1y4eHUE HEOPTaHMYCCKUX BEIeCTs.

IIpaxTuyeckoe 3auaTe Nol3
Kpyroeoporsi 6uoreHHsIx snementos B npupoze. Mx pois B OpraHu3Me YesIoBeKa.

IIpakTiyeckoe 3anarue Nol4
Peienue npakTHKO-OpHEHTHPORAHHEIX 34144 HA CBOMCTBA K MOJIy4eHHE HEOPTaHHYECKUX

BEIICCTB.

[IpakTueckoe 3ansaTue Nols
XHMMHYCCKHE CBOHCTBA OCHOBHbIX KJIACCOB HEOPIaHHYECKUX BEIICCTE.

Tema 3.5.
[Ipoussoacteo

HCOPraHHYECKHX BEIIECTB.

OcHoBHOe coaep:kanne

Teopernueckoe obyuenue

OObmue npeacTaBIeH s 0 IPOMBIIIICHHBIX CIOC06aX NOJTy4eHUss XHMHYECKHX BEIIECTB (Ha
NIpMEpe MPOU3BOJCTBA AMMUAKA, CEPHOM KUCI0TH). UepHad U 1iBeTHAs METAJLTYPIHsl.
IIpakTryecKkoe NpHMEHEHKe SNeKTPOIIH3a LIS MOJTY4EHHS METOYHEIX, EI0YHO3eMeNIbHBIX
METAIIOB U alOMUHMSA. CTEKI0 M CHITHKATHAS TPOMBIILIEHHOCT. [Ipobnema orxomor u
10OOYHBIX MTPOIYKTOB.

IIpakTuyeckue 3ausiTus

Permenune npakTHKo-opHEHTHPOBAHHEIX 3a1aHMI 0 PONIH HEOPraHUYeCKOH XHUMUH B
Pa3BUTHH MCIIMIMHBL, CO3/TaHUM HOBBIX MATCPUAIIOB (B CTPOHTENBCTBE M IP. OTPACIISX
NPOMBIIIEHHOCTH), HOBBIX MCTOYHHKOB SHEPTUH (ATbTEPHATHBHBIC HCTOYHHKH SHEPIum) B
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| pemennu npodiieM skosorutye

lIpakTuueckoe 3anatue Nol6
Pemenue NPaKTHKO-OPUCHTUPOBAHHBIX 3a1aHHI O PO HCOPraHHYeCKOH XMMHH B
Pa3BUTHHM MeTHIIMHEI.

CKOH. SHEPTeTHYECKOH U [IUIIeBOI 6ezonacHocTu

Ipaktnyeckoe 3amstie Nol 7
Kountponsnas pabora Ne2. Croiicrpa HEOPraHUYECKHUX BEIIECTB.

Camocroareanuas pabora obyuawmuxcs
PedeparuBurie coobmenus: no temam «IIpumenenne kucmopoa, CCPhl H UX COCHHMHEHMI B
MCIHIMHEY, «buonoruyeckas posip asora u Gocdopar, «[Tpumenerine B Meanumne H HApOJIHOM
Xo3sicTBe a30Ta, hocdopa u ux coenntienmiiy, «lIpumenenne xmopa, 6poma, Hona 1 ux
COCIMHEHHH B MeauLHey, «Peryistuenas POJIb KATHOHORB KaJIMs W HATPUS B JKHUBOI
KIIETKE».

Cemectp 2

2 |

Pasznen 4. Crpoenue n cpoiicrea OPraHHY€CKHX BelllecTB

22

Tema4.1. OcunoBHoe coxepxanne

Knacendukanus, crpoennue Teopernueckoe oGyuenne

H HOMEHKI1aTypa
OPraHM4ecKHUX BENIECTE.
Mzomepus.

IIpeameT opranuyeckoit Xumum. B3anmocrsss HEOPraHMYECKUX U OPraHUYeCKHUX BeIleCTR.
XHUMHYECKOE CTPOCHHE Kak TTOPAJIOK COCTMHEHMST aTOMOB B MOJIEKYJIE COITIACHO MX
BaIEHTHOCTH. OCHOBHBIE OJIOKE HHUS TCOPHH XUMHYECKOTO CTPOCHHS OPraHUYECKHX
coenrHeHud A.M. Bytnepoga. Yrneponuslii ckener OpPraHu4eCcKON MOJIEKYJIb.
Mounexynspusie u CTPYKTYpPHEIE (pPa3BepHYTLIE, COKPAIICHHBIC) XUMHYECKHE (DOPMYIIEL.
3aBHCHUMOCTH CROMCTE BelecTB 0T XHMHUICCKOro CTPOCHHs MOJIEKY.1. M3oMepus u H30MepEI
(cTpyKTypHas, FCOMETpHYEeCKas (LMC-TPAHC-H30MEPHST). Kpatnocts xummueckoit crszm.
llonsaTue o pyukmHOHATLHO rpynme. Ipunmumsr knaccuduxkarmn OpraHuYecKHX
coenunenuii. MexayHapoiHas HOMCHKJIATYpa U NPHHIKIIB HOMEHKIATYpHI OpraHHYECKHUX
cocMHeHnH. PacueTs npocreiimeii (popmynsl opranmgeckoii MOJICKYJIBL, UCXOMST U3
3JIEMEHTHOTO cocTasa (B %).

OK 1

Tema 4.2. | OcnoBHoe cojepKaHne

10

CaoiicTBa oprannyeckux ﬂ Teoperuueckoe ofyuenue

=]

coenunenuii. [penensHpie DU3NKO-XMMHYECKHE CBOHCTBA OpPraHHYeCKHX COCMHEHUH OTAEIBHBIX KIACCOB
YIIIEBOAOPOIBL. (ocobennoctn kiaccuuxamuy u HOMCHKJIaTYpbl BHYTPH KJIaCCa; FrOMOJIOTHYECKHMIi psanu
obmas Gopmyna; uzomepus; (usuyecKre CBONMCTBA; XUMHYeCKHe CBOMCTBA; CIIoCOOE
Tema 4.3. TIOJYYCHHS): Npe/IeIbHbIE YIIeBOA0OPOEL. || OpPEHHC METaHa KaK OJHH M3 OCHOBHBIX
HenpenenbHeie u HMCTOYHHKOB TEIUIA B IPOMEIIIIEHHOCTH 1 ObiTy. CBOJMcTBA HPHPOIHEIX YTJIEBOLOPOIOB,

S}

OK 01
OK 02
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apoMaTH4CCKHe
YIJIEBOAOPOIBI.

Tema 4.4.
Kucnopoaconepskamme
COEAMHEHHUA.

Tema 4.6.
A30TCco/epKalime
COCIHHCHHS.

| HAXOMIECHHUE B IIPUPOJIE U TIPUMEHEHUE alTKaHOB

DH3UKO-XUMHYECKHE CBOMCTBA OPraHUYECKHX COSIMHEHMIA OTIENBHBIX KITACCOR
(0coOeHHOCTH KilacCH(DHKALIMK ¥ HOMEHKJIATYPHI BHYTPH KJIAcca; FOMO/IOrMYeCKHil psnu
obmas popmya; n3omepus; GU3HYECKHE CBOMCTBA; XHMHYECKHE CBOMCTBA: CIOCOBEL
TOJTYUCHHSA: HENIPEICIbHBIE M aDOMATHYCCKHE YIIIeBOA0POabI. [ToiMMepu3aims 3THIeHA Kak
OCHOBHO€ HAIIPABICHHE €r0 UCIIOIB30BaHU. | OpeHue anNeTHIeHa KaK HCTOYHUK
BLICOKOTEMIIEPATYPHOI'O IJIAMEHH /IS CBAPKH M PE3KU METALIOB;

DU3MKO-XMMHYECKHE CBOHCTBA OPraHHICCKUX COeTMHEHUI OTIENbHbIX KIACCOB
(0coOeHHOCTH KITacCH(pUKALMH 1 HOMEHKJIATYPE BHYTPH KJIAcca: FOMOJOrMUECKUE paa u
obmas Gpopmyna; H3oMepus; PU3MUECKHE CBOIMCTBA; XMMHYECKHE CBOHCTRA: COCOBDI
TOTy4EHMA:: KUCIIOPOICOAEPIKAIINE COCTHHEHH (CIIUPTHI U MPOCThIC SQUpHI, (heHOIEL,
QIb/IETHIBI 1 KETOHBI, KapOOHOBbIE KHCIOTEI M UX MPOM3BOIHELE). | IpakTuyeckoe
NPUMEHEHHE STUICHITTMKOIA, riniiepuna, ¢penona. [Tpumenenue Gopmansaeruna,
aneTalbAeruaa, YKCyCHON KUCIOTEL. Mblla KaK COMH BBICIIMX KapOOHOBBIX KHUCIIOT.
Motolue croiicTBa MbLIA;

DU3UKO-XUMHYECKHE CBOHCTBA OPraHUYECKUX COEIMHEHHH OT/IENbHBIX KJIACCOR
(0cobeHHOCTH K1acCH(BHKALIMK 1 HOMCHKJIATYPBI BHYTPH KJ1Aacca; FOMOIOMYeCKHil pan U
obwias popmyna; H3OMepHst; pU3NUECKHE CBOICTBA; XMMHYECKHE CBOHCTRA: CIOCOGHI
[OJIYHEHUS: a30TCOAePKAINKE COCAMHEHHS (AMHUHBI X AMUHOKHCIIOTHI. GesIKH).

IlpakTuyeckue 3anaTHs

Penienne nenoyex npeBpanieHuii Ha reHETHIECKYIO CBS3b MEKIY KJIacCaMM OpraHuYecKHX
COCIHHCHUH ¢ COCTABJICHUEM HA3BAHUI OPraHUYecKuX COCTHHEHHH 110 TPUBHAIBLHOH HITH
MEKIYHAPOIHOH CHCTeMaTHYeCKOH HOMEHKIaType. Pemenue pacueTHBIX 3a/1a4 1m0
YPaBHEHHAM peaklMi ¢ ydacTHEM OpraHH4ecKux BemecTs. CocTapieHue peaxiui
[IPUCOCTMHEHHSA U OKHCIICHHS Ha IPUMEpE STHIIeHA. PelieHre pacyeTHbIX 3a1a4 ¢
UCIIOJIE30BAHUEM IJIOTHOCTH I'a30B 110 BOJOPOAY H BO3AYXY

IIpakTHueckoe 3ansTre Nel
['eHeTHYECKAs CBSI3b MEIKILY KJIACCAMM OPFaHHYECKHX COEIHHEHHII.

CamocrosiTebHas pa6ora o6yqaommxces

Pedeparusnbie coobmenns no temam: «lIpUMeHeHHe B MeJMIMHE AMHHOB U
aMUHOKHCIIOT?, «IIpuMenenne B MenunuHe KapGOHOBBIX KHCIOT U MX COMei», « CIIHPTHL:
BO3ZICHCTBHE HA OPraHHU3M YeJOBEeKa U IPUMEHEHHE B MEIHITHHEY

Tokcnueckoe feficTBre anbAern0B U KETOHOB HA KUBBIE OPIaHU3MBbL.

buonornyeckas posts JKMpPOB, HX HCHOIB30BAHUE B OBITY H POMBILIIEHHOCTH.
Cunrernaeckue morormue cpeicrsa — CMC (eTepreHTer), ux [PEUMYIICCTRA H
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| HCOOCTATKH.

Tema 4.7.

O61ee NOHATHE XUMHH
BBICOKOMOJIEKYJISAPHBIX
coenuHeHu . | lonumeps B
M€ IHLIMHE.

OcHoBHOe conep:ranue

Teopernueckoe odyuenue

buoopranuueckue coenmnenns. [IpumeHenne n GHOIOrMYECKas POIb YIIICBOIOB.
OKHCIICHIE YITIEBOIOB — HCTOUHMK 3HEPIHH JKHBBIX Opranu3mMos. O61acTH IpUMeHeHHs
aMHHOKMCIIOT. T1peppainenus 6esikop nuiM B opranuzme. bruonoruueckue GyHKIHH GEIKOB.
buosornyeckne Qynxuuu sxupos. Poik opraHuueckoil XuMum B peteHun npobuem
nuIieBoii desonacHocTu. [TpuMeHeHHe OPraHHYECKUX BEIIECTB B IPOMBIIILIEHHOCTH
Hyx/ienHOBBIE KHCI0THI: cocTaB u cTpoerne. CTpoeHHe HykI1eoTH 108, COCTAB HYKJIEHHOBBIX
kncnot (JIHK, PHK). Ponb HyK/I€MHOBBIX KMCIIOT B JKH3HEAESITENLHOCTH OPTraHH3MOB.
IIpon3BocTBO OprannyeckuX BEMIECTB: MPOU3BOICTBO METAHOA., TlepepaboTKa HedTH.
IMomsTrieH Kak KpyNHOTOHHAAKHEIH IPOIYKT XHMHYECKOTO NPOU3BOICTRA. [ IpuMeHe e
sTuneHa. [IpoussoacTBo M npuMeHeHHe KaydyKa U pe3HHb.

CHHTeTHYECKME M MCKYCCTBEHHEIE BOJIOKHA, MX CTPOEHHE, CBOficTBa. [ IpakTuyeckoe
MCIIONB30BAHHE BOJIOKOH.

CuHTeTHyecKue MIeHKH: H30JISIMS U IPOBOIOB, MEMOPAHEI 1718 OIIPECHEHMs BOJIBL.,
3aUIMTHBIC TUICHKY /U1 aBTOMOOMIIEH, IIIAaCThIpH, XUpypraYeckue nops3ku. Hopere
TEXHOJIOTHH JalbHEHIIEro COBEPLIIEHCTBOBAHMS ITOJUMEPHBIX MATEPHUATIOB.

Ponb opranuyeckoit Xumun B pereHiH npo6ieM SHepreTHIECKOi He30MacHOCTH, B
Pa3BUTHH MEIHIIMHBL, CO3JAHUN HOBBIX MATEPHANIOB, HOBBIX HCTOUHUKOB YHEPTHH

(b TepHATUBHbBIE HCTOUHHUKH JHEPIUH)

IlpakTHyeckne 3ausiTus

Pelnenne npakTHKO-OpMEHTHPOBAHHBIX 3aNaHHH 110 COCTABICHUIO XHMHYECKHIX PeaKiiyil,
OTPKAIOMHNX XUMHYECKYIO aKTUBHOCTD OPraHHYeCKUX COEIMHEHHH B Pa3iIMUHEIX Cpelax
(MpHpOHEIX, OUOJIOTMYECKUX, TEXHOTEHHBIX).

ITpakTHueckoe 3ansitue No2
Pemenye 3a/1a4 110 ypaBHEHHAM PEaklyii ¢ y4acTHEM OPraHHYeCKHX BELICCTE.

ITpaktiueckoe 3ansTrHe No3
KontpobHas pabota Ne3. CTpyKTypa U CBOICTBAa OPraHHYECKHX BEIICCTB.

CamocrosiTesibHas pabora 06yqarommuxcst

PedepaTuBHEIe cOOOIIEHHS 10 TEMaM:

IIpriMenenre OpraHHyYeCcKUX COeIUHERHI B MeIUIIIHE.

XMMHs U 310pOBBE: ICKAPCTBA KAK XHMHOTEPANEBTHYECKHE TIPErapaThl.
I'OpMOHBI KaK OHONOTHYECKH AKTHBHBIE BEIIECTBA, BEIIOIHAIONINE SHIOKPHHHYIO

OK 01
OK 02
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‘ PErYIIILHIO JKU3HEICATCIbHOCTH OprannsMa

Paznen 5. Kuneruueckne H TepMOIHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XHMHYECKHX peaKni

Tema 5.1.
Kunetuueckue
3aKOHOMEPHOCTH
NPOTEKAHUSI XMMHYECKUX
peaxkumii. PaBHoBecue
XHMHYECKUX PEaKIMH.

OcHoBHOe coepskaHHe

Teopernueckoe odyUeHHE

Xumuueckue peakumu. Kmaccudukarms XMMHYECKHX peakliMii: 1o (ha3oBoMy COCTaBy
(roMOreHHBIE U I'eTEPOTCHHBIE), IO UCTIOIb30BAHUIO KATANN3aTOPa (KaTaIuTHYECKHE 1
HekaranmuTuyeckue). CKOpOCTh peakiliH, ee 3aBUCUMOCTb OT Pas/IM4HEIX (PaKTOpOB:
IIPUPOJIBI PEATMPYIOIINX BEIIECTB, KOHLIEHTPAIIMH PEArupyIOIMX BEIIECTB, TEMIIEPATyphl
(nmpasuwiio Bant-T odda). miomany peakuMOHHON OBEPXHOCTH, HATHYMS KaTanu3aropa.
PoJib KaTanu3atopos B NPUPOJE U MPOMBIIIIEHHOM NPOM3BOACTEE. DHEPIUs aKTHBALIHH.
AKTHBHpPOBaHHbII KoMILTeKc. KaranusaTope! u Katainus. Posib KaTanu3aTopos B PUPOIE U
MPOMBIIIIIEHHOM NPOH3BOACTBE.

Knaccudukanys XMMHUYIECKUX PEaKLHi: 10 TeroBoMy YPHEKTy (3K30TEPMHIECKHE,
SHI0TepMUUECcKMe). 0OparumMocTH (0OpaTtumele U HeoOpartnmeie). Tennoseie 3GhexTr!
XUMHYECKHX peakunit. TepMoxumudeckue ypapHeHUs. O6paTHMOCTh peakiii. XuMHYECKoe
PaBHOBECHE U €rO CMEIIEeHHe M0 ACHCTBHEM Pa3IHIHBIX (DAKTOPOB (KOHIICHTPALIHS
pEareHTOB MK NPOIYKTOR PEeaKIMH, JaBjeHHe, TEMIIEpaTypa) Uil CO3JaHust ONTHMATBHBIX
YCIIOBHH MPOTEKAHNA XUMHUYECKUX Tporieccos. [lonaTre 00 SHTanbNMK U SHTPOIIHH.
Oueprust [ u6Oca. 3axon ['ecca u cnencTeus U3 Hero. Pojib CMEIICHHS PaBHOBECHS B
TEXHOJIOTHYECKHX Tpolieccax

[SORE S e Yje .

Hpaxruyeckue 3aHATHS

J3yueHue 3aBUCUMOCTH CKOPOCTH XMMHYECKOH PeakIlii OT KOHLEHTPALMK Pearupyromnx
BEINECTB M TeMIIepaTyphl.

HccenenoBanye 3aBUCUMOCTH CKOPOCTH peaklMy 0T KOHUeHTpauuu. Onpeenenue
KOHCTaHTBI CKOPOCTH PEeaKIFH rpapuIecKuM METOIOM.

Vcenenosanye 3aBUCHMOCTH CKOPOCTH peaKIMy oT Temneparypsl. PacueT snepruu
aKTHBALMH PEaKLMH.

[Mpunrun Jle [latense. Bausaue pasnuuubx (aKTOpOB HA M3MEHEHHE PABHOBECHS
XMMHYECKMX PeaKiMii. 3aKOH IeHCTBYIONHMX MacC M KOHCTAHTa XHMHYECKOTO PaBHOBECHS.
PacueTsl paBHOBECHBIX KOHIIEHTPALMHA pearupyromuX BeIECTB U IIPOLYKTOB PeaKivi.
PacueTs! TemsioBoro adgdekra peakiny. Pemenue npaKTHKO-OpHEHTHPOBAHHEIX 38/ IaHUH Ha
npuMenenne npununa Jle-Illarense g HaX0XKA€HUSA HANPABICHUs CMEINCHUS PABHOBECHS
XMMUYECKOM peakilMy U aHami3 GaKTopoB, BAMAIOMMX Ha CMELIEHHE XUMHIECKOI0
PaBHOBECHA

ITpaxtugeckoe 3ansatue Nod

OK 01
OK 02
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Peuienue NPaKTHKO-OPUEHTHPOBAHHEIX 3aJaHMi Ha aHalu3 q:’am'opo& BIIMSHOIIHX Ha
H3MCHEHHE CKOPOCTH XUMHYECKOH pPEaxKiun

IpakTuyeckoe 3ansatue Nes 2
Pemenue 3axannuii no TepMoxumMmdeckum ypasnenusm. [Ipumenerme npuHImna Jle
[Hlarense.
IpaxTuueckoe 3anstue Neb _ 2
Kontposnnas pabora Ne4. CKkopocTh XMMHYECKOH PEaKIMK H XUMMUYECKOE paBHOBECHE.,
Paznen 6. JlncnepcHblie cueTeMbl 8
Tema 6.1. OcHoBHOe coepxanne 6 OK 01
JucriepcHele cucremst u TeopeTnueckoe obyyenne 2 OK 02
(haKTOPBI MX YCTOHYMBOCTH | JlicniepcHble cueTeMbl. KOMTONAHbIE CHCTCMBL. Mcrunneie pacteopsl. Pacteopenue kak OK 07
(pusmKo-xuMHyeckuii mpouece. PactBoper. Croco6bl IPUrOTOBIEHHS pacTBOpPOB.
PactBopumocTs. MaccoBast J10J1s1 pacTBOPEHHOTO BelecTBA. IIpenensHo nonycrumeie
KOHUCHTPAIMK U UX UCTIONIB30BAHME B OIICHKE YKOJIOMHYECKOH 0e30macHoCTH.
Knaccndurarms aucnepersix cucrem no coctasy. CTpoenue u Gaxtopsl YCTOHUHBOCTH
JIMCIIEPCHBIX CHCTEM.
[MpakTuyeckne 3ansTHS 4
Penienne npakTHKO-OpHEHTHPOBAHHBIX PACYETHBIX 3a4aHMUii Ha JUCTIEPCHBIE CUCTEMBI,
UCHO/B3YEMBIC B OBITOBOM M IPOU3BOICTBEHHOMN JEATELHOCTH YEJIOBEKA, ¢ MO3MLIHI
DKOJIOrMYECKOH 0e30MacHOCTH NOCIEACTBHI M TPAMOTHBIX pereHH npobieM, CBA3aHHBIX ¢
XHUMHEH.
Pacrnio3naBanne MCTMHHEIX PACTBOPOB, KOJJIOHWIHBIX PACTBOPOB H rpy0oaMCrIepCHBIX
cucteM. CTpoeHHe MULIEIUIBL. PaccerBaHKe CBETA NPH MPOXOJKIEHUH CBETOBOIO IIy4YKa yepes
ONTHYECKH HEOIHOPOIHYIO cpenty (addexra Tunnans).
IpaxTHueckoe 3ansTie No7 2
Permenune NpakTHKO-0pHEHTHPOBAHHEIX PACYSTHBIX 34/IaHMi Ha NPUTOTOBJIEHHUE PACTBOPOB U
JIMCIIEPCHBIX CHCTEM.
IpaxTHueckoe 3ansTue No§ 2
KontpospHas pabota Ne5. JlucniepcHble CHCTEMEL.
CamocrosiTelibHas pa6oTa o0yuar muxes 2
PedepaTurHbie coobiueHMs o TeMaM:
HucnepcHas cucreMa B MeIHIMHE.
Cycnensuu Kak JuCIiepCHas CUCTEMA H JIeKapCTBeHHA bopma.
[Ipumenenne cycriensuii ¥ SMYJILCHIT B MEIUIMHE.
Paznen 7. KauecTBennnbie peakuun oGHapysKenns HEOPraHH4YeCKHX H OPraHHYeCcKHX BellecTB 4
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Tema 7.1.

O6HapyxeHue
HEOPraHU4YeCKUX KATHOHOB
M aHHOHOB.

| Ocnonoe coaepikaHue
ﬁlpakrnqecm:e 3aHATHS

—r

KauecTeenusle xumnueckue peaxumy, XapakTepHple /UTs 0OHAPYKEHUSI HEOPTraHHYeCKUX
BCUIECTB (KaTHOHOB U aHuOHOB). CocTapieHue YPaBHEHUH peakiMii oOHapyKeHHS KATHOHOR
~VI rpynn u aHHoHOR, B T.4. B MOJICKYJIAPHOH U HOHHOH (hopMmax. Peakiiu oOHapyxeHus
HCOpI-aHMHYCCKHX BEIIECTB B PEalbHBIX 0OBEKTax OKPYKAIOMIEH CpeJibl.

KauectBennrle xummuyeckue PEAKIIMH, XapaKTepHble JUI OOHAPYIKEHUS OTIIEIBHBIX KIACCOB
OPI'aHHHYCCKIX COCAMHEHMI: (PEHOJIOB, allbAernaoB, Kpaxmala, YKCYCHOM KHMCJIOTBL,
AMHHOKHCIOT U J1p. Jlenatyparus Genkos npu HarpeBaHMuu, UBCTHEIE peaklMH OeJIKOB.
CocraBneHue KayeCTBEHHBIX PeaKni 0OHapyKEeHUs OpPraHHYeCKHX COEIMHeHMI OTIEJbHBIX
KJIACCOB.

IIpakTiueckoe sansTue No9
OGHapysKkeHHe HEOPraHUYeCKHX KATHOHOR H AHHOHOB,

(9]

[IpaxTyeckoe 3ansTue Nel()
OOHapyKeHHe OPraHMYECKHX BEINECTB OT/EMbHbIX KIACCOR C MCIIOJIb30BAHHE KAYECTBEHHBIX

peaxLii.

OK 01
OK 02

Ipodeccuonaibuo-opuenTuposannoe coaepzranue (CoxepRaHue NPHKIATHOTO MOLYJIs1)

42
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Paznen 8. Xumus B 6bITY 1 n POH3BOJCTBEHHOM IesITEJILHOCTH Ye/I0BeKa

Tema 8.1.

Xumus B ObITy 1
IIPOH3BO/ICTBEHHOH
JEATCILHOCTH YeJIoBeKa

OcHoBHoe conepxanue

Teopernueckoe o6yuenne

OKosorudeckas 6e30MacHOCT MOCIENCTBHI OBITOBOH M TIPOU3BOICTBEHHOM JEATCIBHOCTH
HCJIOBEKa, CBA3aHHAd C NepepabOTKOH BEINECTB; IOUCK M aHAIH3 XHMHYECKO uH(OpMALUH
M3 Pa3IMIHBIX NCTOYHUKOB (HayYHas M yueOHO-HayIHAas JITEparypa, cpeicTBa MaccoBOM
uH(pOpMaIHH, ceTh HTepHeT 1 apyrue). Keiicr (¢ yyerom 6yayineii poecCHOHABHO
AEATEIBHOCTH) Ha aHAIM3 HHQOPMALHK O MPOM3BOJCTBEHHOM NEATEIBHOCTH Ye/IOBeKa,
CBA3AHHOH € IIepepaboTKOM | II0JIy4eHHEM BELIECTR, a TAKKe ¢ OKOIOTMYECKOH
Oe3omnacHocTEIO.

IlpakTuaeckune 3ansaTus

OKoJtoruyeckas 6e30nacHOCTb MOCIEeACTRHI OBITOBOM M IPOM3BOICTBEHHOI NEATENBHOCTH
HCJIOBEKa, CBA3aHHAs C IepepaboTKOM BEMIECTB; MOMCK H aHAIH3 XUMHYECKOI UHpOpMarH
3 PA3NIMYHBIX UCTOYHUKOB (HaydHas M y4eOHO-HAYYHas JITepaTypa, CPeACTBa MACCOBOI
uHpopmanum, cets Mateprer u apyrue). Kelcer (¢ yuetom Gyymeii npodeccHOHANBHOI
ACATENBHOCTH) Ha aHATH3 HHOOPMALMH O TIPOH3BOICTBEHHOMN e ST bHOCTH YeJIOBeKa,

CBA3AHHOH ¢ MepepaboTKOH U oTy4eHneM BEIIECTB, a TAKXKE C DKOJOTHUECKO

OK 01
OK 02
OK 04
OK 07
[K 1.2
TIK 3.1
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GezonacHocThio. 3aimuTa Ketica: [peacrasinenue pe3ynbTaroB pelieHNs KEHCOB
(BBICTYIUICHHE C Mpe3eHTalMei)

i

ITpakTHueckoe 3aHsTHe Nell 2

JammTa Keiica: Bozneicrare XUMHIECKUX (HaKTOPOB Ha OPraHKU3M MEIHMLIMHCKOH CeCTPhI.

CamocrosiTesibHasg padoTa o0y4armmxcs .

TToMCK ¥ aHATH3 XUMHYECKOH HH(OpMAIIMK U3 Pa3THIHBIX HCTOUHMKOB (HayyHas M y4eOHo-

Hay4Has JIMTEpaTypa, CPEnCcTBa MacCOBOH HHpOpMAaLHH, ceTh MIHTepHeT U 1pyrue) 1o teme

keiica. [ToAroToBka npe3enTauuu mo teme keica. [lpencrapinenue pesyjibTaToB pelleHus

KEeHCOB. -
Paznen 9. Mccaenosanue 1 XHMHYECKHIT aHAI13 00beKTOB OHocdepbl 34
Tema 9.1. OcHOBHOE cojepRanue 4 OK 01
OcHogrl 1abopaTopHO#H TpaKTH4ecKiie 3aAHSITHSI [IK1.2
[IPAKTHKH B JTaGoparopHas mocyaa U XUMHYeCKHe peakTHBbl. OCHOBHEIE J1adOPAaTOPHBIE OIEPALIHH.
npoQecCHOHAMBHBIX JlaGoparopnoe o6opynosanue. TexHuka 6e30MacHOCTH M IIpaBuiia paboTel (NOBEJeH ) B
aboparopusx naboparopun. BeINoJIHEHHE TUTIOBEIX PACUETOB 110 TEMATUKE KCIIEPUMEHTA (BBIXOL

MPOAYKTA PeaKIMK, Macca HaBeckH, 00beM pacTBopurens). O0paboTka JaHHBIX, aHATH3 U

OlIEHKA MX JOCTOBEPHOCTH (BBIYHMCIICHUE CPEIHErO 3HAYEHHsl SKCIIEPUMEHTAIbHBIX JTaHHBIX,

norpemHocTH). [IpeicTaBneHne pe3ynbTaToB KCIIEPUMEHTA B pasinuHON (popme (tadbiuua,

rpaduK, OTYET, TOKJIA/, MPe3eHTALNS ).

I IpakTueckoe 3ansTue Nel?2 2

Pemenne 3ananuii mo o6paboTKe JaHHBIX, AHATM3 U OLIEHKA WX JOCTOBEPHOCTH.

[Mpaktudeckoe 3ansTHe Nel3 2

Penrenne 3a/1a4 Ha BBIXOJI IPOJAYKTOB PEAKIMH.
Tema 9.2. OcHOBHOE coep:KaHHe 8 OK 01
Xumuuecknit aHanmus mpod | Teopermueckoe o0y4eHue 9 OK 02
BUAb KauecTBeHHBII XMMHMYECKHI COCTAB NIPOAYKTOB MUTaHK. BemecTpa, Garscuduumpyronpe OK 07

NPO/IyKTHI IIATAHAS, U BEINECTBA, 3arpA3HAIONINE IPOAYKTHI NUTanus. Onpe/eneHne IK 1.2

3arpsA3HAIOMNX XUMHYIECKHX BEMIECTB B IPOYKTAX MUTAHHA, OTIPe/Ie/ICHHE BEIECTB, He

3asBJIEHHBIX B COCTABE IMPOTYKTOB IIMTAHUS.

IIpakTHYecKHEe 3aHATHSA 6

IMpakTryeckoe 3auarue Nel4 2

Pemenye NpakTHKO-OPHEHTUPOBAHHEIX 3aTaHUH Ha pacyeT KOHUEHTPALIMH 3arPA3HIONINX
BCIIECTB.

29




[TpakTHueckoe 3augTue Nols
CriocoObI BRIpayKEHUE KOHIIEHTPALMU pacTBOPOB. [ IpuroToBnenue ae3uHPUIUPYIOUIHUX
pacTBOPOB.

ITpaxkTuueckoe 3ausitue Nel6
XHUMHYECKHE MPOLECCHI, YCTPAHAIOIINE HKECTKOCTh BO/IbI

Tema 9.3. OcHoBHOE cofepkaHue OK 01
XUMHYECKUIA KOHTPOIIb Teopernyeckoe odyuenue OK 02
e i i KayecTBeHHBIH XMMUYECKHUH cOocTaB NPOAYKTOB MUTaHus. Bemecrsa, Ganscuduimpyionme OK 07
Ll MPOAYKTEI MUTAHUS, ¥ BEIICCTRA, 3arPA3HAIOMHIE MPOAYKTH nuTanus. Onpeienienue K12

3arpA3HSIONIMX XUMHYECKHX BEIIIECTB B IIPOJAYKTAX IMUTAHMs, OIpe/Ie/IeHHe BEIeCTB, He

3asBJIEHHEIX B COCTABE MPOJLYKTOBR NUTAHMS.

IlpakTuyeckue 3aHSATHS

Opranu4yecKue 1 HEOPraHMYECKHUE BEINECTRA, BXOISIIIHE B COCTAB MPOIYKTOR MHTAHHUA.

Onpenenenue cocrara OO Ha COJICPIKaHHE MAaKpPO U MHKPOJIEeMEHTOB. M3yueHue

NpeJUTOKEHHBIX MIpero/iaparesieM 01101 Ha TPeIMeT XMMHYECKOr0 COCTaBa, ONpeie/icHHe

JI0JIEH OT CYTOYHOM HOPMBI MAKPO M MHKPOJJIEMEHTOB B YKa3aHHOM OIioje.

Ilpaxruyeckoe 3ansatue Nel7

Penienue 3aganuii Ha onpeiesieHue 101eH OT CYTOYHOH HOPMbI MAKPO M MUKPO3/IEMEHTOR B

omone.

[IpaktHueckoe 3ansatue Nol8

Wccnenopanue NpoIyKTOB IUTAHMS Ha HAJIMUKME YIJIEBOJOB.
Tema 9.4. OcHOBHOE coep:KaHHE OK 01
Xumuyeckuii ananus npod | Teoperuueckoe obyuenne OK 02
HgvRE Knaccuduxkanus no4s 1o BUAY M HA3HAYCHUIO, HCXOIA H3 XHMHYECKOIO COCTABA. I?II{{ ?7?

Wnentndukanms npodl MOYBKI 110 €8 XMMHUYECKOMY COCTaBY, OIIMCAHUE BO3MOKHOCTEH ee
npuMeHenns. TpeboBanus K KayecTBY MOUBBI pa3jInvyHOrO HazHavdeHus. Onucanue
0cOOEHHOCTEH MCIIONE30BaHMA TI0UB B 3aBUCHMOCTH OT THIIOB, CIIOCOOH! yTy4IleHHS
Ka4ecTBa I10YB B 3aBHCUMOCTH OT HazHaueHus. OOIacTH MCITOIB30BAHMS OPraHHYECKHX
ya0OpeHHii B 3aBUCUMOCTH OT KaUeCTBEHHOTO cocTaa. Onucanue OpraHuyecKux
yI0OpeHri M UX NPUMEHEHME B 3aBUCUMOCTH OT COCTaBa II0YBbl M €€ Pa3HOBHIHOCTH.

IpakTuyeckue 3aHATHS

O6racty Ha3HaYeHUs (IIPUMEHEHHM ) [T0YBBL, UCXOIA U3 KAYECTBEHHOI'O H KOJIMYECTBEHHOTO
cocTaBa. AHalIU3 HOPMATUBHOH JOKyMeHTauuu. Pojis HEOpraHU4eCKUX BEILECTB B KayecTBe
MUHEpAJILHBIX YA0OpeHui, ynyuymurenei noyssl. CoctaB MHHEPATbHEIX YI0OPEHUH U HX
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IMPHUMEHEHHE B 3aBUCUMOCTH OT COCTABA 1MOYBBI M €€ PA3HOBU/IHOCTH. Bzaumocssass cocTasa
y,[IO6pBHI/I]7I M UX BIIMSHUS HA BEreTaTUBHBIE CBOMCTBA M IJIOJOHOIIEHHE paCTEHMﬁ.

IIpakTnyeckoe 3anatue Nel9
Pemmenue 3a1aHMi 110 ONPEAEICHUIO COCTaBa MHUHEPAILHBIX YI0OPEHHH 1 UX NPUMEHEHHUE.

b

[IpakTuueckoe 3anatue Ne20
Onpenenenue pH BOAHOMN BBITAAKH ITOYBEL

Tema 9.5.
Hcenenopanue o0bLEKTOB
ouocdepsl

OcHoBHOE CoJaepRaHue

Teopernueckoe odyueHue

VYueOHo-1ceae10BaTeNLECKUI MPOEKT B 001acTH Uccie0Banus 00bexToB Ouocdepsl. O630p
TEeM Y4eOHO-HCCIIEI0BATENBCKUX ITPOEKTOB. AJITOPUTM BBIINOJIHEHU 1poekTa. OrpeneneHue
npobaemMbl HeeieaoBaHus. MeTo, 16l OHCKa, aHajiuza 1 00paboTKH HHPOPMALIMH O IPOEKTE

B Pa3/IMYHBIX HCTOUHHKAX.

IIpakTHYecKkne 3aHATHS

O0ocHOBaHHME aKTyalbHOCTH BLIOpaHHOM TeMbl. BrlsBieHue npobiembt UCC/Ie10BaHMUS.
Bribop 00beKkToB 1 MeTo 108 uccnenoBanud. IloctaHoBka 1enei u 3a1a4y uccie0BaHus.
Onpenenenue NpoaykTa ucclieaoranus. OnpeaeneHue ITarnoR ¥ COCTaRIeHHUe IJ1aHa
HCCIIeIOBAHMA.

[IpakTuyeckoe 3ansTue No2 |
Pemenwue 3aganuii Ha pacyeT KOJIMYECTBA KOHILIEHTPAIMH BPEIHEBIX TIPUMeECei B BO3/IyXe
IIOMEIIeHHH.

ITpakTuyeckoe 3anaTne No22
Pemenue 3ananuii mo onpeneneHHio NpeaeasHo ToNnyCcTUMBIX KoHtleHTpauui (I1J1K).

ITpakTryeckoe 3anaTue Ne23
PaboTa Ha/i MUHH-TIPOEKTOM Ha TeMY «AHAJIN3 pallMOHAa MUTaHUI U €ro CONOCTABJICHHE C
HOPMaTHBHBIMHU TOKa3aTeIIIMID

[IpakTiyeckoe 3anatue No24
3amuTa MHUHH-IIPOEKTA HA TEMY «AHAJIM3 pallMOHA [TUTAHHs H er0 CONOCTABIIEHHE C
HOPMATUBHBIMH ITI0Ka3aTEIISIMU»

OK 01
OK 02
OK 07
ITIK 1.2
[TK 3.1

Koncynprammu

(9]

ITpoMeskyToYHas aTTecTalys N0 JUCHUIUIHHE (9K3aMeH)

Bcero

144
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3. YCJIOBUSI PEAJIM3ALIMU MTPOT'PAMMBI YYEBHOI
JUCHUTINHBI

3.1 TpeboBanus K MaTepHaJIbHO-TEXHHYECKOMY 00ecnedeHH 10

Peanusanus yueOHoH aucuunianHsl TpeOyer Haaudus ydeOHOro kabuHera

CXUMUN

O6opynoBaHue yueOHOro kabHuHETa:

YuebHo-nporpaMMHas J0KyMeHTalHs: IpUMepHas yueGHas nporpamMmma, padodas
y4yeOHas nporpaMma, KajeHIapHOo-TeMaTHYeCKUH TIJ1aH.

Jlocka knaccHas

Croun M cTyJ 1u1s IpenojiaBare’is
CTOJIbI M CTYJIbSL JUIsl CTYIEHTOB
Hlkad nns peakTHBOB

l1xad ayist uHCTPYMEHTOB M PUOOPOB
Mukposiaboparopus

Tl ol o8 ol e

Texnuyeckue cpeacrsa 00ydeHUs:

1. KomrieroTep
2. MyabrumeauiiHas yeTaHoBKaA.

ObopyoBanue gadoparopun U paboyux MeCT:
1. Kanbkynsatopsl

Beckl paBHOTUIEYHBIE, DyUHbIE

Pasnosec

[TauTka snekTpruyeckas

bans Boasinast

TepMoMeTp XUMHUYECKHUH

CeTku MeTalIM4yeckue acoecTupOBaHHBIE

[lltaTuB MeTauyeckuii ¢ HAOOPOM KOJIeIl U JIAIOK

9. IllraTuB ais npodUpok

10.CnupToBka

11.Apeomerp

12.J1abopaTtopHas nocyaa

13.Tabnuua «llepuoguueckas cucrema snemerToB /. M. Menyeneenay

14. Tabinuua «DIeKTPOXUMUYECKUAN Psijl HATTPSKEHUH METaJIOBY

15. Tabnmua «PacTBOpUMOCTE COJIel, OCHOBAHUH, KHCJIOT B BOJIE»

16. Komiiekt Tabnuu mo xuMun JeM. « CTpoeHHe BelecTBa. X UMHYECKas
CBSA3b»

17.Heoprannyeckue BelleCTBa, PEAKTUBL], HHIWKATOPBI COMIACHO MPOrpaMMe
Y4eOHOH NUCUMIITHHBI.

LRl il
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3.2 Unpopmaunonnoe oGecneyenme peajiu3anuu nporpamMmmel:

OCHOBHBIE HTEKTPOHHBIC H3XAHUS
1, Xumus: 10-if knace: yriay6néauoii YPOBEHb : yueOuuk / B. B. Epemun, H.
E. Kysemenxo, B. W. Tepennn [u ap.] ; nox penaxuueii B. B. Jlynuna. — 10-¢ usg., crep.
— Mocksa : [lpoceemenne, 2023. — 446 ¢. — ISBN 978-5-09-107226-6. — Teker :

ONCKTPOHHBIE //  JlaHB  :  31eKTPOHHO-GHOIMOTEUHAS cuctema. —  URL:
https://e.lanbook.com/book/334892
- Xumusi: 11-i knace: yrny6aéHubii yposens yueOnuk / B. B. Epemun, H.

E. Kysbmenko, A. A, Jlposnos. B. B. Jlynnn ; non penakuueii B, B, Jlynuna. — 10-e u3p.,
crep. — Mocksa : [lpocsewenue, 2023. — 478 ¢. — ISBN 978-5-09-107469-7. —
Texer:  anektpowueii /  Jaup SNIEKTPOHHO-OubauoTeuHas cucrema, — URL:
https://e.lanbook.com/book/334904

Z[OHOJI}IHTC.HI)HI:IC HCTOYHHKH

L Poccuiickas deaepanus. 3axonbl. Denepanbueli 3ak0H ot 29,12.2012 N
273-®3 (pen. ot 17.02.2023)"06 o6pazosanun B Poccriickoii Denepatun'(c u3Mm. 1 011,
BCTyI. B cuity ¢ 28.02.2023)URL: @edepansuviii 3akon om 29.12.2012 N 273-B3 (ped. om
04.08.2023) "06 obpazosanuu ¢ Poccuiickoi Deoepayuu” {Koncynomanmllnoc) /! Pexcuv
nocryna: KoneyisrarlLiroc: cipaBounas npaBopast cucrema — Teker: JNEKTPOHHBIIHA,

2. Xumust: 10 kiace: 6a3oBblit yposeHs : yueGuuk / B. B. Epemun, H. E,
Kysemenko, B. M. Tepenun [u ap.] ; nox penaxuueii B. B. Jlynuna. — 9-¢ usn., crep. —
Mocksa : [Tpocsetuenue, 2022. — 204 ¢, — ISBN 978-5-09-087935-4. — Tewuer ;
ICKTPOHHBIN // Jlanb : a1ekTpoHHO-OnGanoTe Has cuctema, — URL:
https://e.lanbook.com/book/335159

3. Xumns: 11 knace: GasoBeli ypoBeHb : yuebnuk / B. B, Epemun, H. E.
Kysbmenko, A. A. Jlposnos, B. B. Jlyaus : nop penaxiuedt B. B. Jlynuna. — 9-¢ u3n.,
crep. — Mocksa @ ITlpocsemenne, 2022. — 223 c¢. — ISBN 978-5-09-087938-5. —

Teker: onexTpoHHsii // JlaHb :  35eKTPOHHO-GHOIMOTCUHAS cucrema. — URL:
https://e.lanbook.com/book/334901
4, Kypun, A. A. Xumusa: 10—11-e kmaccs! ; 6a30Bbiii YPOBEHB : Y4eOHHUK / A.

A. XKypun. — 3-e n3n., crep. — Mockea : IIpoceemenue, 2022. — 175 ¢. — ISBN 978-5-

09-097512-4. — TexeT : aneKTpoHHBIH // Jlaus : INEKTPOHHO-ONOIHOTEUHAas cucTeMa, —
URL: https://e.lanbook.com/book/334589

: Caenxo O.E. Xumust: yueOHUK U8 KOJIIEKEH: ofeobpasoBarensHas
noaroroska / O.E. Caenko. - Poctos n/]1 : ®enukce, 2020. — 282 ¢.
6. Hepuukosa, H. [O. Pelnaem 3anaum o XuMum caMocToSTeNLHO (c

OTBETamK u pewienusmu) / H. 0. Yepnukosa, E. B. Memepsikopa, — 2-¢ H3]., CTEP. —
Cankr-ITerepOypr : Jlank, 2023. — 330 ¢. — ISBN 978-5-507-45904-9. — Texker :
SJIEKTPOHHBIH // Jlauk @ 3nekTpoHHo-0ubauoTeunas cucrema. — URL:
https://e.lanbook.com/book/291209

7 Cpennee npodeccnonanstoe o6pa3opanue: [NEPUOIHYECKOE NOAMHUCHOE
H3/1aHue

COI'JTACOBAHO

)
3aB. 6UOINOTEKOI . @;Z{x/% C.H. Jlackoras
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4.KoHTposib M oneHka pe3sy/nbTaToB OCBOEHMS 001meoGpazoBare/bHOI
JAHCUHTJITHHBI

KouTpone w1 ouenka  pesynsraros O0yYeHHs  OCyIIeCTBISIETCS
HPCHOMIABATENCM B ITPOLECCE MPOBEACHHS IPAKTHUYECKHX 3AHATHH, TECTUPOBAHMS,
d TaloKe BBINOJIHEHHS OOYYAIOIMMUCS WHAMBUIYAILHBIX 3aTaHui, TMPOEKTOB,
MCCIIC/IOBAHNH. PesybTaTel 00yueHUs OMPEAEIsIOT, 4To O0yyarommecs J10JIKHbI
3HATb, NOHUMATDL U IEMOHCTPUPOBATH MO 3aBepPIIECHHH U3YUCHUS IUCIAILIHHEI.

s popmupoBanus, KOHTPOIsS U oLEHKH PE3YJIbTATOB OCBOCHHsI yueOHOM
JUCLTLIMHBL HCIIONIB3YETCA CUCTEMA OLIEHOYHBIX MEPOTIPUSITHH, IPEICTaBISIOLIAs
c0o00H KOMIUTEKC y4eGHBIX MEPOTIDUATHH, COMVIACOBAHHBIX C pe3yJbTATAMH
00yueHHA ©  cHOPMYJIUPOBAHHBIX C yaetom @I'OC COO (mpexmerHbie
pesynbTartel no gucnunianuae) u GI'OC CITO.

Ne Moy / Ben Pesyibrar o0yuenus Ouenounpic MeponpusTus OK
/ Tema
[ |OcHoBHOIT Moy 1B
1 |Pazpmen 1. ®opmyauposarts 6a3oBbie |
OcHoBbI NOHATHS H 3AKOHBI XHMHH
CTPOCHUA
BElecTBA

I.1 |Crpoenne aromoB |Cocrapnars xumuueckue | 1. Tect «CTpoeHHe aTOMOB OK 01
XUMUYECKHX (opmyIBI coeunenuii B XUMUYECCKUX HIIEMCHTOB U
JNIEMEHTOB H COOTBETCTBHH CO CTENEHEIO |MPUPOAA XUMHYCCKOH CBA3HY.
npupoaa OKHCJIEHNSl XUMUYECKHX 2. 3ajiaum Ha COCTABJICHUE
XHMHUYECKOI JJIEMEHTORB, HCXO/H 13 XUMHYECKHX (hopMyI
CBsI3H BAJIEHTHOCTH W JBYXATOMHLIX COEINHEHMUIT

AICKTPOOTPHLIATENLHOCTH  |(OKCHIOB, CYNb(HIOB,
THAPUIOB H T.I1.).

1.2 |ITepnonuueckuii | Xapakrepusoears [Ipaktuko-opuentupopannsie  |OK 01
3aKOH ¥ TabuUa |XUMHUYECKHUE 3JIEMEHTLI B TEOPETHYUCCKHE 3aJaHus] HA OK 02
H.M. Menneneesa |coOTBETCTBUM ¢ UX XapaKTePU3ALHMI XHMHYECKIX

[OJIOMKEHUEM B JNEeMEHTOB: «MeTanmnyeckue /
MEPHONHYECKON CHCTEME  |HEMETAILTHYECKHE CBOMCTRA,
XHUMHYECKIX 3JIEMEHTOR ANEKTPOOTPHLATENHHOCTD 1
H.U. Menneneesa CPOJCTBO K 3JIEKTPOHY
XVUMHYECKUX 3JIEMEHTOB B
COOTBETCTBHUE ¢ HX
3JICKTPOHHBIM CTPOEHHEM H
[OJIOKEHUEM B IEPUONYECKOI
CHCTEME XUMHYCCKUX
ajieMeHTOB /I.11. Menaeneeray.
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OKHC/IUTESILHO-
BOCCTAHOBUTEILHBIE
peakunm U peakimu
KOMIIEKCO00pasoBaHus (Ha

THJIPOKCOKOMIIJIEKCOB
AIIOMHUHHUSA ¥ LHKA) ¢
YYaCTHEM HEOPraHHYECKUX

pasJloxkeHust, 0OMeHa U peakiuit
C Y4aCTHEM KOMIIEKCHBIX
COCIMHEHNIT (Ha MpuMepe
THJIPOKCOKOMIIIIEKCOB
ATMIOMUHHSA M UHHKA);

— OKHCJIMTETBHO-
BOCCTAHOBHTENBHBIX PEAKLHIT C
UCTIOIb30BAHUEM METOaA
JMEKTPOHHOrO HananHca;

— C YYaCTHEM KOMILIEKCHBIX
COCIMHCHUN (Ha mpuMepe
THAPOKCOKOMIIIEKCOB LTHKA H
AIFOMUHMS),

2. 3aaum Ha pacyer
KOJIMYECTBEHH bIX
XapaKkTePHCTUK MPOAYKTa
PEAKUHHA COEAMHEHMS, MACCOBOI
W 00BEMHOI 10/1M BBEIXOIA
NPOAYKTA PEAKUUH COEUHEHUS
OT TEOPETHUYECKH BO3MOIKHOTO;
OOBEMHBIX OTHOIIEHHIT ra308;
KOTHYECTBEHHLIX
XapaKTePUCTHK HCXOHBIX
BEIIECTB U IIPOAYKTOB PEaKIHU;
Maccel (00BeM, KOTHUECTRO
BEIECTBA) MPOAYKTA PEAKI[HH,
€CIIM OJTHO M3 BEHIECTB 1aHO B
BHJIC pacTBOpa C ONPEEIIeHHO
MacCOBOM 10Tl pacTBOPEHHOIO
BELLECTRA.

Pazgen 2. CocraBisite ypapHenus u Konrpoabuas pagora
XUMHYeCKHEe CXEMbI XMMHYECKHX «CTpoeHHE BelecTBA U '
peakuuu XHMHYECKHE PeakLiumy
2.1 |Tunm Cocrasste peakimu 1. 3anaun Ha cocTaBnenue OK 01
XHMHYECKUX COCIIMHCHWS, PA3TIOKCHUA, |yPABHEHHI PeaKImii:
peaxiuii 0OMeHa, 3aMeLIeHus], — COCJAMHCHUS, 3aMEIEHHUSI,
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DNEKTPOAUTHYECK
ast IMcecounatms u
HOHHBIN 0OMeH

CocTaBlisTs ypasHenus
XHUMHYECKHX peakiini
HOHHOr0 0OMeHa ¢
YHACTHEM HEOPraHHYECKHUX
BEILIECTB

I. 3ananus na cocrasnenne
MOJIEKYJIIPHBIX U HOHHBIX
Peakuuii ¢ yyactuem OKCHJIOB,
KHCIIOT, OCHOBaHUIi 1 COJIEH,
MOHHBIX peakumii ruaposmsa
COJIeH, ycTaHOBIeHHE
H3MCHEHUS KHCIIOTHOCTH Cpeibl.

OK 01 |

Paznen 3, Hceaenosars CTpoeHue u
CBOHCTBA

Heopranuyeckunx BelIeCcTB

Crpoenue n
CROIiCTRA
HEOpraHndeckux
BelecTn

Konrposibnas padora
«CBoiicTBa HeOpranuvecKkux
BEUIeCTB»

('S
i

Knacendurannsg,
HOMEHKJIATypa u
CTPOEHUE
HEOpraHnyecKkux
BCUIECTR

Knacenduunposars
HEOpraHu4ecKue BelecTsa
B COOTBETCTBHH C UX
CTPOEHUEM

1. Tegr «Homenknarypa u
Ha3BaHME HEOPraHWYeCKx
BEIIECTB HCXOI U3 UX
XUMHYECKOU (hopMyJIEI HiH
COCTABIICHHE XMMHYECKOi
hopmyner nexons u3 Hazsamus
BCLIECTBA 110 MEKAYHAPOIHOI
HJId TPUBHATIBLHOIA
HOMEHKJIaTypey.

2. 3aj1aum Ha pacuer MaccoBoji
A0 (Macchl) XUMUYECKOro
SJIEMEHTA ( COCMHEHHs) B
MOJIEKY e (CMecH).

3. IlpakTiyeckue 3ananus mo
Knaccupukanmu, HOMEHKJIaType
H XUMHYECKUM (opmyiam
HCOPraHMYeCKUX BEIecTR
PasIMYHbIX KIIaCCOB,

4. Ipaktnueckue 3a1aHus Ha
ONpENCACHNE XUMHYECKO]
AKTHBHOCTH BELIECTB B
34BUCHMOCTH BHAA XHMHYECKOI
CBA3H W TUIIA KPUCTAILTHYECKO
peLIeTKy.

OK 01
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Duznko- Ycravasnusars 1. Tect «Ocobennocty OK Or‘
XHMHYECKHe 3ABHCUMOCTL (hH3HKO- XUMUYECKUX CBOHCTB Okcnmor, |OK (02
CBOICTBA XUMHWYCCKHUX CBOMCTB KHCIIOT, OCHOBaHMUiA,
HCOPraHMYeCKuX  |Heopranuyeckux BCIICCTB  |aM(pOTEPHBIX MM APOKCHIOB 1

BCLUECTR OT CTPOEHUST ATOMOB U CoJeity.

MOJICKYIL, a TaK}Kf Tnna 2. 3ananus Ha cocranienue
KPUCTAJININYECKO# peleTku YPABHEHMU XUMHYeCKHX
PCAKIKi ¢ yyacTHeM npocTeix i
CIOMHBIX HEOPraHUYECKHX
BCILECTB: OKCHI0B METALIOB,
HCMETaIJIOB M aM()OTEpPHBIX
SIEMEHTOB; HEOPraHUYECKUX
KHMCJIOT, OCHOBaHUIT 1
ampoTepHbIx TUIPOKCHJIOB,
HCOPTaHUYECKUX COJIEH,
XaPaKTCPU3YIOUIMX HX CBOMCTRA
M COCOObI NOJyYeHH s,

3 HpaKTHKO-OpPleHTHpOBaHHB]e
TCOPCTHYCCKHUE 3a/1aHNs Ha
CBOKCTRA U NOJTyYeHHe
HCOPraHMYECKHUX BEIIeCTs.

3.3 [IponsBoacTeo OBocHOBbIBATL 3HAUEHHE I IpakTuko-opuenTnposanumie OK 01
HCOPraHm4eckux |NnpuMeHeHue 381aHUs IO COCTABIIEHHIO OK 02
BELIECTR. HCOPraHMYECKUX BELIECTB B | XHMUYECCKHX peakuuii ¢
3HaucHue n OBITOBOI 1 y4JacTHeM HeOPraHuYecKmx
NIPUMEHEHHE B MPOU3BOACTBEHHOIH BEUICCTB, UCTIOIB3YEMbIX IS HX
ObITY 1 Ha ACATENBbHOCTH YEJIOBEKA UX UACHTUDHKAIUH 1
NPOH3BOACTBE pusnko-xumnueckumy NPOMBIIITIEHHLIX CIOCOO0B

CBOMcTBAMHA MOJTY4YECHHSA,
4 |Paspeu 4. Heeaenosars crpoenne u Konrponsnas pagora
Crpoenne u CBOHCTBA Opranuyeckux «CTpoeHue u cBoiicTBA
CBOICTBA BelecTs OPTaHUYECKUX BEIIECTB)

OPraHHYeCKHX
BCHICCTR L
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Kiaccnpukaums,

CTPOCHUE 1
HOMEH KTy pa
OPralHyecKkux

BCLILCCTB

Knaccuduumposars
OpraHUyYecKHe BelecTBa B
COOTBETCTBHH C UX
CTPOCHHEM

1. 3ananus Ha coctapieHue
Ha3BAHMH OPraHUYECKHX
COC/IMHEHUH MO TPUBUANTEHOH
WJIH MEXKIYHAPOAHOH
CHUCTEMATHYECKOH
HOMCHKJIATYpE.

3anaHus Ha COCTaBJIGHUE
[OJTHBIX ¥ COKpPAIlEHHBIX
CTPYKTYPHBIX Gopmyn
OpPraHUYECKHUX BEIIECTB
OTACJBHBIX KJIACCOB.

3. 3amaun Ha onpeneIcHUe
npocteiiel hopMyel
OpraHWYeCcKOM MOIEKYIIHI,
MCXOJI U3 IEMEHTHOI'O COCTaBa
(B %).

OK 01

CpoficTea
OpraHnyecKnx
COC/IMHEHWH

YcranaBnusare
3aBHCUMOCTD (M3HKO-
XHUMHYECKHUX CBOMCTB
OPraHMYECKUX BEILECTB OT
CTPOCHHS MOJIEKYJ

1. 3apanus Ha cocraBiieHue
YPaBHEHUH XUMHYECKUX
peaKLnii ¢ yqyacTHeM
OpraHuYeCKUX BEIMIECTB Ha
OCHOBaHHMU MX COCTaBa U
CTPOEHHUSL.

2. 3amaHus HA COCTABIEHHE
YPaBHEHUI XUMHYECKHUX
PEAKLNH, HIUTFOCTPHPYIOLINX
XMMHYECKUE CBOMCTRA C yUETOM
MEXaHU3MOB [IPOTEKAHUs
JNAHHBIX peakui u
FEHETHYECKOH CBS3H
OpPraHMYeCKUX BEILECTB Pa3HbIX
KJIaCCOB.

3. PacueTHsle 3a/1a4H 110
YPAaBHCHUAM pPEaKnuii ¢
Y4aCTHEM OPraHUYECKUX
BELLECTB.

OK 01
OK 02
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4.3 |Opranuueckue OGocHOBBIBATH 3HAYCHE 1 HpaKTI/IKO-OpHQHTHpOBaHHbIG OK Ol—[
BELIECTRA B MPUMEHCHNE OPraHHYECKUX |3a/1aHUs 10 COCTABIIEHHIO OK 02
AUIBHCACATCNILHOC |BEUICCTB B ObITOBOI | XUMHYECKHX peakyuii ¢
TH UelioBeka. IIPOU3BOJACTBEHHOIH Y4aCTHEM OpraHuYecKux
Hpomssoierso u - | nesrenbrocTy HC/I0BEKA X [ BELLECTB, HCMOJIb3YEMBIX IS HX
HpUMCHCH e (pusnKo-xumMmudeckuMu UACHTU(DUKALIMY B OBITY W
OPrayuecKix CBOHCTBAMM NPOMBILEHHOCTH.

BCLIECTB B
HPOMBILUICHHOCTH

5 [Pasznen 5. Hccaenosars pasuosecue Konrpoasuas pagora
Kunernueckne u |n CROpOCTh XuMHYecKHX  [«CKOPOCTH XUMHUECKO
TCPMOAHHAMUYEC | peakuuii PEAKLHH H XHMHYECKOe
Kue PaBHOBecHE)
3AKOHOMEPHOCTH
HPpoOTekaHusn
XHMHYCCKHX
pearumii

5.1 ii'llElC‘E'IILICCl<l1C HMcenenorats Bnusane L. HPaKT“KO'ODHCHTHPOBEIHHH@ OK 01
SUKOHOMEPHOCTH | KOHUEGHTpALMK TCOPETHUCCKHE 3a1aHus Ha OK 02
HPOTEKAaHMY PCArnpyIOUINX BEWIECTB U |aHANU3 (DaKTOPOB, BIUSIOLINX
NHMHYCCKHX TEMIICPATyPhl HA CKOPOCTL  |HA H3MEHEHUE CKOPOCTH
peakLmii XHUMHYECKHX PEaKInii XUMHYCCKOH peaKiuy.

5.2 |Tepmoannamuuec |Mecnenosats BIIMSIHUE 1. 3anaun Ha pacuers! reropsix |OK 01
KHe H3MCHEHHS KOHLEHTpAUnn |3(p(eKTOB XUMUUCCKIX peaxuuii | OK 02
SUKOHOMEPHOCTH | BELLECTB, PEaKIUU CPEIbl U |1 OIPEAENCHHE TUNA PEAKLIN
NpoTeKaHus TEMIEPATY Pl HA CMELIEHKE | (MO TETIOBOMY ahpdexry: ax3o0-
XHMUYECKHX XMUMHYECKOr0 paBHOBECHS |H SHJ0TEPMHYECKHE).
peaximii, 2. IpaKTHKO-OpHEHTHPOBAHHbIC
Pasnosecne 3a[laHHs HA TPUMEHEHHUE
NUMHYCCKIX npunuuna Jle larense s
peaKiLHii HaxO0XKNCHUS HaIpaBIeHHUsI

CMELLICHHS paBHOBECHS
XMMHYCCKOH peakiun M aHamIus
(haxTopos, BausowmX Ha
CMELICHHE XUMHYECKOTrO
PaBHOBECHSI.
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6

Pasnean 6.
Aucnepenpre
CHCTEMBI

HccnenoBats nucnepensie
CHCTCMBI

KonTpoasuas padora no reme

«/lucniepcnsie cueTeMbn)

HEOpraHn4ecKkux
KaTHOHOB U
AHHOHOB

KaYCCTBCHHEBIC peaKIun
HEOPraHNn4YeCcKuX BELISCTB

Ha COCTaBJICHHE YPaBHEHHIT
peakiuii o0HapyKeHus
KaTHOHOB [-V1 rpynn u
AHWUOHOB, B T.Y. B
MOJICKYJIIPHOHH MOHHO
(popmax.

6.1 |Jlucnepennie Pasnnuare ucrnunmie l. 3anauu wa npurortoseHue OK 01
CHCTCMDBI U PacTBOpPbIL. KOJUIOHAHbIE pacTBOpPOR, OK 02
(paTopbl nx PacTBOPLI U 2. TlpakTHKO-OpHEHTUPOBAHHbIE
VCTOHYMBOCTH IpYOOAHCIIEPCHBIE CHCTEMBI | pacueTHBIE 3a0aHHs HA

Ha OCHOBE XMMHUYECKOro AUCTIEPCHBIE CHCTEMBI,

IKCMEPUMEHTA HCII0JIB3YEeMBbIE B OBLITOBOH 1
NPOH3BOJCTRBEHHOMH
ACATEITLHOCTH YEIIOBEKA.

6.2 |HMcenenosanne Wcenenosars dhusnko- 1. IpakTuko- OK 01
CBOMCTB XUMHYECKUE CBOICTRA OPHCHTHUPOBAHHBIE
JICTIEPCHBIX Pa3IHYHBIX BH/IOB pacyeTHbIe 3ajaHus
CHCTEM JAMCTICPCHBIX CHCTEM

7 |[Pasnea 7. HUcenenosare cpoiicTBa
Kauecrsennbie  |opranuyeckux u
peakuuu HEOPIraHHYEeCKHX BeleCcTB
00HAPYKEHHN € UCIOJIb30BAHHEM
OPraHUYECKHX H |KAYECTBEHHBIX PeaKmuii
HEOPIrAHUYECKHX
BELLECTB
7.1 [O0uapyxkenue Mcenenosare 1. Tlpaktuueckue 3amanus OK 01
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Hcc.ﬂenonaﬂue n
XHMH'—ICCKHH
|ananm3 Oﬁ’bEKTOB e

ﬁﬂocq)epm

XHMI’I‘IBCKI/IE HPOHCCCBI H

i ﬂnﬂei:ma B 6nocd)epe

HCCJIG,[[OB&TEJ] b CKOIo Ilpl) eic'ra
(cydyerom byaymeir
npodeccuonaibHOK
ACATEILHOCTH)

7.2 |Obmapyxenue  |Uccmenosats 1. IlpakTrdeckue 3amamms va  |QK 01
OpraHH4YecKux Ka4e€CTBCHHEBIC peaKLiu COCTaBJICHUE Ka4ECTBCHHBIX
BEILECTB OpraHHYecKHUX COeMHeHnil |Peakiiii OOHapysKeHus
OTAETBHBIX OTJIEJIbHBIX KJIACCOB OPraHUYEeCKHX COCHMHEHMI.
KJIACCOB €
MCNIONIE30BAHUEM
Ka4ECTBEHHBIX
peaknuii
I |{DpuxaagHoii Mo,mym.
8 |Paspen 8. OlleHIfIBaTB noc.nencrnnﬂ Sall_;_ma xeiflca (c yqemM
XHMHH B 6I>ITy n
Hpomnoncmenﬁ” neﬂrenu_{_ﬁﬁcm) S
|0l ACSATEILHOCTH neﬂTe.ﬂbﬂocn[ qeﬂosema Cloni: -
|uemoBexa  |nmosuumit KOTOTHIECKOil
: ‘ 6e30nacn0éﬂl ; : - = i
Xumus B Obity 1 |Onenupats nocnenereust  |Keiic (¢ yuerom 6yaymeii OK 01
IIPOU3BOJACTBEHHO |OBITOBOM 1 npodeccuoHaNBEHOM 0K 02
i IeATENILHOCTH | IPOM3BO/ICTBEHHOM JIEATEIbHOCTH) OK 04
YeJI0BEKa JIEITEJILHOCTH YEI0BEKA ¢ | BO3MOIKHEIE TEMEI KEHCOB; OK 07
no3uumi sxonoruyeckoit | 1. Iotemnenue kimmara u K 1.2
Oe3omacHOCTH BEICBOOOIKICHHE Ta30BBLIX HIK 3.1
THPATOB CO JTHA OKEaHa.
2. Bynymue Marepuais JUis
4BUA-, MAITHHO- U
IpUOOPOCTPOCHHSL.
3. HoBele MaTepuass s
COJIHEYHBIX OaTapeii.
4. JlexapcTBa Ha OCHOBE
PaCTUTENBHBIX IPETIAPATOB.
9.1 [Pazpen 9.1. I/IHTepnpeTupoBaTb ' Bamura yqeﬁﬂo-
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