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1. OBLIASI XAPAKTEPUCTHKA PABOYEN MPOTPAMMBI
OBIIEOBPA3OBATEJIBHOW JUCIHUATILIUHBI «XUMWS»

L.1. Mecto aucuuniIunebl B CTPYKTYpe OCHOBHOH mnpogecCHOHAIbHOM
00pa3zoBaTe/IbHOH NPOrpaMMBbl

OGmeobpa3zoBarenbHas TUCHUIUTHHA «XAMHAD u3y4aeTcs Ha 6a30BOM ypOBHE B
00meobpasoBaTeIbHOM [UKIe y4eGHOrO miaHa OCHOBHOI npodeCcCHOHATIbHOM

obpazoBaresbHOM NpOrpamMMBal 1o npodeccuu 35.01.27 Macrep
CEJIbCKOXO035HCTBEHHOTO NMPOM3BO/ICTRA.

Tpynoemkocts muctmminssl «Xumus» Ha 6a30BOM ypoBHe cocTasisieT 72 daca,
U3 KOTOPBIX 64 yaca — 6a30BbIi MOy b (6 pa3zenos) U 8 YacoB — NPUKJIATHON MOIY b
(1 pasnen), BKmouarOUWii NPaKTMKO-OPHEHTHPOBAHHOE COJEDIKAHNE npodeccuu
35.01.27 MacTep cenbCkoX035HCTBEHHOTO TPOU3BOJICTBA.

[lpuknagHo#t Momyns BkmoyaeT omuH  pasmen: «XWMHS B OBITY H
IIPOU3BO/JICTBEHHOM JESATE/IbHOCTH YEJIOBEKAY.

1.2. llean u naaHHpyemble pe3y/bTaThl OCBOCHHS AHCIHIIHHBI

1.2.1. Hesu 1 323248 AHCHHNIHHBI

DOpMHUPOBAHHE Y CTY/IEHTOB MpPEJACTABIEHHS O XMMHYECKOH COCTaBJISIOIeH
€CTECTBEHHO-HAYYHOU KapTHHbI MMPa KaK OCHOBBI IPUHSATHUS PEIICHHH B )KU3HEHHBIX U
NIPOU3BOJICTBEHHBIX CUTYaIUsX, OTBETCTBEHHOI'O IOBEEHHS B IPUPOIHON cpejie.

3ajaun AHCUHNIHHBI:

1) cdopmupoBaTh mNOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHs XHMHYECKHMX
NPOLIECCOB M SBJICHWH B OKPY)KaIOLIEH cpele, LEJOCTHOM Hay4yHOW KapTHHBI MHDA,
B3aHMOCBSI3U M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHSI COCTaBIATh (DOPMyJIBl HEOPraHWYECKHX H OPraHHYECKHX
BEIIECTB, YPaBHEHHS XUMHYECKUX peaKiuid, OOBACHATH UX CMBICI, UHTEPINPETHPOBATh
Pe3yJIbTaThl XHMHUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM  TNPOBEJEHHsS  NPOCTEHIIMX  XHMHYECKHUX
9KCIEPUMEHTAIIbHBIX UCCIIEIOBAHU ¢ cOOMIOAeHHEM NpaBuil 6€301MacHOro oOpalleH s
C BEIIECTBaMH U J1abOpaTOpHBIM 000pYI0BaHUEM;

4) pa3BUTh yMEHHUs HCHOJIb30BaTh MHPOPMALMIO XMMUYECKOrO Xapakrepa W3
pa3IMYHbIX UCTOYHHUKOB;

5) chopmMupoBaTh YMEHHsI POrHO3UPOBATH MOCIE/CTBHS CBOEH JEATENbHOCTH H
XUMHUYECKHMX IPUPOIHBIX, OBITOBBIX U MPOU3BOCTBEHHBIX MPOLIECCOB;

6) chopmMupoBaTH MOHMMAHWE 3HAYUMOCTH JOCTHXEHHH XMMHYECKONW HayKH H
TEXHOJIOTWH JIJIsl pa3BUTUS COLIMAIBHOM U POM3BOJICTBEHHOM cdep.




1.2.2. Mlnanupyembie pesyabTathl ocBoennsi OYJ16.12 «Xumus» B coorBerctBun ¢ ®I'OC CIIO n Ha ocHose ®I'OC

COO
Koan Ilianupyembie pe3yibTaThl 0CBOCHHS IHCHHILIHHBI
HAUMEHOBAaHH
e

dpopmMHpYemMbIX Ob6mue JucnummHapHbie

KOMIIEeTeHIHH

OK 01. B yacTu Tpy/10BOr0 BOCIIHTAHHS: - BIAJIETh CHCTEMOH XHUMHYECKHMX 3HAaHWH, KOTOpas  BKJIIOYAET:
Bribupatb - TOTOBHOCTH K TPYJAY, OCO3HAHHE IEHHOCTH | OCHOBOIOJAraloIMe MOHATHS (XHMHYECKHH IJIEMEHT, aToM, JJIeKTPOHHAs
crocobmbl MacTepcTBa, TPyA0o0ue; obosouka aroma, s-, p-, d-2J€eKTpOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJIA,
pellleHys 3a1a4 | - TOTOBHOCTh K  AKTHBHOH  JICATENBHOCTH | BAJICHTHOCTB, JJICKTPOOTPHIATELHOCTh, CTENEHb OKHCICHHS, XMMHYeCKas
npoeCcCHOHAN | TEXHONOTHYECKON H COLMANbHON HANIPaBIECHHOCTH, | CBA3b, MOJb, MOJipHas Macca, MOJISIPHBIH 00BEeM, YIJIepOJHBIH CKeJserT,
bHOM CHOCOOHOCT, HMHHIMHPOBATh, IUIAHAPOBaTh M | QyHKIMOHANBHAS TPYINa, PajHKal, W30MEpHS, H30Mephbl, FOMOJIOrHYECKUH
JIEATENBHOCTH | CAMOCTOSATE/ILHO BBINOJIHATH TAKYIO JISSTEILHOCTD, | PSi/l, TOMOJIOTH, YIJIEBOAOPO/Ibl, KHCIOPOJ- H a30TCOACPIKALIHE COCAMHEHHS,
IIPUMEHHTEIBH | - HHTEpeC K pa3THYHbIM c(epam | OHOJIOTHYECKH AKTHBHBbIE BellecTBa (YIJIEBOJBI, JKMPbI, OEIKH), MOHOMED,
0 K pa3iHuHbIM | MpoeCCHOHANBHOM NesTeILHOCTH, HOJUMEp, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COCIMHECHHS,
KOHTEKCTaM OpiajieHHe  YHHBEPCAJILHBIMH  Y9eOHBIMH | KDHCTAIMYECKAs PEIIETKA, THIbI XMMHYECKHX peakini (OKHCIHTEIbHO-
K 1.5 NO3HABATEIbHBIMH AeHCTBHAMH: BOCCTAHOBUTEILHBIE, IK30-U 3HIAOTEPMHUYECKHE, peaxuu‘u HOHHOTO 0OMeHa),
BoImonHaTs a) 6a30BblIe JIOTHYECKHE ACHCTBHSL: pacTBOP, MEKTPOIUTHI, HEAIEKTPOIUTHI, IIEKTPOJUTHYECKAs JIUCCOLUAINS,
HaJIAJIKy B CaMOCTOSITEIBHO (hopmympoBaTh M | OKHCIIHTE b, BOCCTAHOBUTEIb, CKOPOCTH XHMUYECKOH peakiini, XHMHUYECKoe
CeNbCKOXO03MIC | aKTyaqM3upoBaTh MpoOJIeMy, pPaccMarpuBaTh €€ | PABHOBECHE), TEOPHH M 3aKOHBI  (TCOPHS XHMHYECKOrO  CTPOCHMS
TBEHHBIX BCECTOPOHHE; opranuueckux BemectB A.M. ByrtiaepoBa, TEOpHs 3JIEKTPOIMTHYECKOM
MAIlIHH | - YCTaHABIMBATh CYIICCTBEHHBIH MNPH3HAK HJIM | IMCCOLMALIMM, nepuoanyeckuii 3akoH JI.M. Menieneesa, 3aKoH coXpaHCHHS
06Opy/IOBaHMs. | OCHOBAHHs JUIsi CPaBHEHHS, KIACCH(HKALMA M | MACCHI), 3aKOHOMEPHOCTH, CHMBOJIMUCCKHH SA3bIK XHMHH, (bakTonornuecKue
[1IK 2.7 00001eHu; CBEJICHHWS O CBOMCTBAX, COCTaBe, MOJIyYeHUH B O€30macHOM HCIOIb30BaHHH
BeImonssTh - ompeieNnaTh UMM JIESTEIbHOCTH, 3a/aBaTh | BAKHEHIIAX HEOPraHMYeCKMX M OPraHW4eCKWX BEIIeCTB B OBITY H
MEXaHH3MPOBaH | MApaMETPhl H KPUTEPHH HX JOCTHKECHHS: NPaKTUYECKOMN AEATEIBHOCTH YEJI0OBEKa;

HEIE PabOThl 10 | - BBIABIATH 3aKOHOMEPHOCTH M NMPOTHBOPEYHS B | - YMETh BBIABJIATH XAPAKTEPHbIC MPH3HAKA M B3aHMOCBA3b M3YYCHHBIX
pasrpy3ke H paccMaTpPHBAEMBIX SIBIICHHSX NOHATHH, IPUMEHSATH COOTBETCTBYOIIHME MOHATHS ITPH ONTUCAHUM CTPOCHUS H
pasjaie CBOMCTB HEOPraHMYeCKUX M OPraHMYeCKHX BEIECTB M HMX IIPEBpALLCHHIA;

KOPMOB

BBIABJIATH B3aHMOCBA3b XHUMHYCCKHX 3HAHUH C ITOHATHAMH H




KHBOTHBIM, - BHOCHTb KOPPEKTHBBI B IEATEIbHOCTh, OIICHUBATh | NPEICTABICHUAMH JAPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
y6opke HaBo3a | COOTBETCTBHE pPE3yJbTAaTOB LeJsAM, OLEHHBATh | - yMETh  MCIOJNB30BaTh  HAWMCHOBAHHMS  XHMHYECKHX  COCJHHEHM
H OTXOJIOB PUCKH 110CJIE/ICTBHH JI€ATEILHOCTH, MEXIYHApPOJIHOTO  COK03a TEOPETHYECKOW M IPHKJIAJIHOM XHMHH H
)KHBOTHOBOJICT | - Pa3BHBATh KPEATHBHOE MbIIUICHHE NIPH PELICHUH | TPHBHAIbHbIC HA3BAHUA BAKHEHIIHNX BELIECTB (ITHJICH, alleTHIICH, TJIHLEPHH,
Ba. YKH3HEHHBIX 1pobdiieM denon, dQopmanpaeru, YKCyCHas KHCIIOTA, TIJIMIMH, YrapHblii ras,
IIK 2.8 ) bazoBbIe HCC/IEA0BATEILCKHE 1eHCTBHS: YTJIEKHCIIBIA ra3, aMMHaK, raiicHas M3BECTh, HEraleHasi W3BeCThb, IUTheBast
BHITOTHATH - BJIa/ICTh HABBIKAMH Y4eOHO-HCCIIeI0BATENBCKOM U | cojla B JIPYTHX), COCTaBJIATh (POPMY./IbI HEOPraHHYECKHX M OPraHHYECKHX
TEXHHYECKOE TIPOEKTHOM J€STENbHOCTH, HABBIKAMH Pa3pEIICHHs | BEMIECTB, YPABHEHHS XMMHYECKHX Ppeakuud, OOBACHATH MX CMBICI;
obcnykuBanne | mpodiem: NOJATBEPKIAATH XapakTepHbIe XHMHYECKHE CBOMCTBA BEIIECTB
npu - BbISBIATH IPUYMHHO-CJIEJCTBEHHBIE CBS3H M | COOTBETCTBYIOIIMMH 3KCIEPHMEHTAMH W 3AIUCSMH yPaBHCHHH XMMHUYCCKHX
MCIOJIb30BAHNH | aKTYAJIM3UPOBATh 3a/1ady, BBIIBUTATh THIOTE3Y €€ | PEAKIMM;
H [pH pereHus, HAxo/IUTh apryMeHThI JUISL | - YMETh YCTaHaBIMBATh IPHHAUIEKHOCTH H3YUYEHHBIX HEOPraHMYECKHX H
XpaHeHUuH JI0Ka3aTenbcTBd CBOMX YTBEPIKACHHH, 3a/1aBaTh | OPraHHYECKUX BEIIECTB K ONPE/ICIICHHBIM KJIACCaM M IpyIiaM COEJIMHEHUH,
TPaKTOPOB. rapaMeTpbl U KPHTEPUH PELICHHUS; XapakTepu30BaTh MX COCTAB M BWXHEUINIME CBOMCTBA; ONPEAC/ATH BHIbI
KomOaiHOB, - QHAIM3UPOBATH TMOJYYEHHBIC B XOJE PELICHHS | XMMMYECKHX CBA3eH (KOBaJICHTHAs, MOHHAs, METAIMYECKas, BOJOPOAHAs),
CE/IbXO3MAIIAH | 3a7a4M  Pe3yJibTaThl, KPUTHYECKH OLEHMBATH MX | THIIBI KPHCTALIMIECKHX PEIIETOK BEWIECTB; KIACCHYUUMPOBATH XMMUYECKHE
" JIOCTOBEPHOCTH, MPOrHO3UPOBATHL M3MEHEHHE B | PEAKIHH;
000py/10BaHHsl, | HOBBIX YCIIOBHSX; - chopmupoBarhb NpPEICTABICHHA: O XHUMHYECKOH COCTaBIIIOIEH
3arpaBisiTh - yMeTh TIEPeHOCUTh 3HAHHS B MO3HABATENBHYIO M | €CTECTBEHHOHAYYHOMH KapTHHBI MHDA, POJH XHMHHM B NO3HAHWUM SBICHHH
TPaKTOPbI H IPAKTHYECKY IO 001aCTH JKHU3HENEATEILHOCTH; | NpUpojibl, B (OPMHUPOBAHWM MBIUUICHHS W KYJIbTYypbl JIMYHOCTH, €€
CaMOXO/THBIE - yMeThb MHTErpUpOBaTH 3HAHHS W3 Pa3HBIX | QYHKIMOHAILHOH rPAMOTHOCTH, HEOOXOMMOMN JUISl PELIEHHUS TPAKTHYECKHX
CEJIbXO3MalIMH | TPeIMETHRIX 00acTel; 3a/a4 ¥ HKOJIOrMYeckd 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M
bl - BBUIBMrarb  HOBBIE  HJEH, Ipejiararh | IPUPOJHOH cpejie;
OPHTHHAIBHBIE MOJXOLI H PELIEHHUS; - YyMETh IPOBOJUTH PAcyYeThl MO XUMHUYECKUM (opMmynaM M ypaBHEHHIM
- COCOOHOCTH UX UCMOJIb30BAHUS B XMMHYECKHX peakmMifi ¢  HCnoib3oBaHHEM  (GHM3WYECKHX  BEJTMYMH,
NO3HABATEILHOW M COLMAIIbHON NPaKTHKE XapaKTepH3yIOIHX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, oObema
(HOpMaJIbHBIE  YCJIOBHSI) Ta30B, KOJHMYECTBA BEINECTBA; HCIOJIbL30BaTh
CHCTEMHBIE XMUMHYECKHE 3HAHHMS JUIS TNPHHATHS PELICHHH B KOHKPETHBIX
YKH3HEHHBIX CHTYAIUsX, CBA3aHHBIX C BEIIECTBAMHU U HX IPUMEHEHUEM.
OK 02. B 06J1acTH HIEHHOCTH HAYYHOI'0 NO3HAHUSA: - YMETh IUITAHKPOBATH U BBINIOJIHATH XUMHYECKUH IKCIIEPUMEHT (IIPEBpaALICHHS
Hcnonb3oarh | - c(OpMHPOBAHHOCTH MHPOBO33PEHHS, | OPraHUYECKUX BELIECTB IIPY HArpeBaHHH, 10Ty YCHHE ITHIIEHA U U3YYCHHE €T0
COBPEMEHHbIE | COOTBETCTBYIOIIEr0O  COBPEMEHHOMY  YPOBHIO | CBOWCTB, Ka4yeCTBEHHBIC PEAKIMH HA albJCrW/Ibl, KpaxMajl, YKCYCHYIO

cpeacTsa

pa3sBUTHS HAayKH H OOIIECTBEHHOH IPAKTHKH,

KHCJIOTY. JC€HaTypanus OenkoB NpHA Harp€BaHuH, IIBETHLIC PCAKIIHH 6CJIKOB;




MOKCKa,
aHa/In3a u
HHTEpIpeTAalnH
uH(pOpMaIHH K
uH(pOpMALHOHH
pl€ TEXHOJIOTHH
il b
BBITOJIHCHHUS
3aj1a4
npogeccronal
BHOM
JESATETLHOCTH
IK 2.5
Beinosnssatsh
[IOTPy304HO-
pasrpy304Hbie
TPAHCHOPTHBIE
H
CTallMOHAPHbIE
paGoTel HA
TPaKTOpax.

[IK 2.6
Bemonuars
MEJTHOPATHBHBI
e paboTsl.

OCHOBAHHOTO Ha auanore KYJBTYD,
CcHOCOOCTBYIOIIErO OCO3HAHHIO CBOEro Mecra B
MOJUKYJILTY PHOM MUPE;

- COBEpIIEHCTBOBAHHUE A3BIKOBOM M YMTATE/ILCKON
KyJIbTYpbl KaK CpeJICTBa B3aHMOZICHCTBUS MEXIY
JFOZIbMH M TIO3HAHHMS MHpA;

- OCO3HAaHWE IEHHOCTH HAy4YHOH JIesATeJIbHOCTH,

FOTOBHOCTH  OCYLIECTBJISTH  IPOEKTHYIO |
UCCIIE/I0BATENbCKY O JEeSITeIbHOCTh
MH/IMBHIYAIbHO U B TPYIIIE;

OBjajleHHe  YHHBEPCAJIbHBIMH  y4eOHBIMH

NMO3HABATEIbHBIMH ACHCTBHAMM:

B) pabora ¢ unpopmanuei:

- BIIAJIeTh HABBIKAMM MOJYYCHHs HHPOpPMALMH W3
MCTOYHMKOB PpasHBIX THIIOB, CaMOCTOSTEIBHO
OCYILECTBIIATH TIOUCK, AHATU3, CHCTEMATH3AlHUIO U
WHTEPIPETANNIO HHPOPMALIHH Pa3THIHBIX BH/IOB H
(GopM npeacTaBIeH s

- CcO3JaBaTh TEKCThl B padiMuHbIX (opmarax ¢
yueToM Ha3HayeHWs HHPOpMalMH W IIENeBOH
ayJATOPUH, BHIOWpas oONTHUMalbHYI0  dopmy
NPEeICTABIICHAS ¥ BU3Yya/IH3aLIAH;

- OIEHWBATh JIOCTOBEPHOCTh, JIETHTUMHOCTH
uHpopMalMK, ee COOTBETCTBHE NPAaBOBBIM H
MOPAIBHO-ITHYECKMM HOpMaM;

- HMCIONb30BaTh CpencTBa MH(OPMAMOHHBIX U
KOMMYHHKAIMOHHBIX ~TEXHOJOTHA B PEIICHHH
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX H
OpraHM3alMOHHBIX  3a/ad ¢ coluoseHHeM
TpeGoBaHUiA HIPrOHOMHKH, TEXHHKH O€30M1aCHOCTH,
rHTMEHBl, pecypcocOepexenHs, IPABOBBIX M
THUECKMX HOpPM, HOPM  HH(OpPMaAIMOHHOM
0Oe30macHOCTH;

IPOBOIMTH PEAKIIHH HOHHOTO 0OMEHa, ONPEIEIATE CPely BOJHBIX PACTBOPOB,
KaueCTBEHHBIE peaKkiHH Ha cyibdar-, KapOOHaT- M XJIOPW/-AHHOHBI, Ha
KaTHOH aMMOHHMS; PeIaTh SKCIIePUMEHTAIbHbIE 3a/1a4u 110 TeMaM "Metauisr”
1 "Hemeranibl") B COOTBETCTBHH C IpaBHJIAMH TEXHUKH O€30MaCHOCTH IPU
ofpallleHnH ¢ BeLIeCTBAMH H 1abopaTopHBIM 000py/I0BaHHEM; NPEICTABIIATD
pe3yJbTaThl XMMHYECKOro OSKCIepHuMeHTa B (opme 3anucH ypaBHCHHH
COOTBETCTBYIOIIMX peakiuii ¥ (OpPMyJMpOBATh BHIBOJBI Ha OCHOBE 3THX
pe3yJIbTaToB;

- YMETh QHAIM3HPOBATH XHMHYECKYI0 HH(POPMAIHIO, 10/1y4aeMyt0 H3 pasHBIX
HCTOYHHMKOB (Cpe/IcTB MaccoBoi uHpopmanun, ceth nTepHer u aApyrue);

- BJIAJIETh OCHOBHBIMH METOaMH HAYYHOI'O IIO3HAHUS BEUIECTB M XHMHYECKHX
sBJIeHAH (HaboIeHKe, M3MEPEHHE, IKCIIEPHMEHT, MO/ICIMPOBAHHUE);

- YMEeTh MPOBOJAMTH PacyeThl MO XMMHYECKHM (GopMysiaM U ypaBHCHHSM
XHMHYECKMX pEaKkiuii C HCIONb30BaHHEM  (H3MYECKHX  BEIHYHH,
XapaKTepH3yIOIIMX BEIIECTBA C KOJTHYECTBEHHOH CTOPOHBI: MAacChl, 00bema
(HOpMasbHBIC YCJIOBHSI) TIa3oB, KOJMYECTBA BEINECTBA; MCIONB30BATh
CHCTCMHBIE XUMHMYECKHE 3HAHHMA Ul MMPHHATHA PEIICHMM B KOHKPETHBIX
JKU3HEHHBIX CHTYAIHSAX, CBA3aHHBIX C BELIECTBAMH H X IIPHMECHECHHEM

\ |
\ \




- BJIAJIETh HABBIKAMU PACIIO3HABAHUS U 3ALMTHI
unpopmaiui, HHGOPMaLMOHHOH 6e301MacHOCTH
JTHYHOCTH;

OK 04.

D dexTrBHO
B3aUMO/ICHCTBO
BaTh H
paboTtarsb B
KOJUIEKTHBE H
KOMaHJIe

K 1.2
[Tpou3Bo/MTH
PEMOHT Y3JI0B H
MEXaHH3MOB
CenbX03MallnH
H
obopyn0oBaHHS.
[K 2.2
Brocuts
yJ100penus ¢
3a/laHHbIMH
arpoTeXHHYECK
HUMH
TpeOOBaHHAMH.

B rOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSITEILHOCTH U CaMOOITPEIE/IEHHUIO;
-OBJIaJIEHHE HaBbIKAMH yueOHO-
HCCIIe/I0BATEIbCKOMH, MPOCKTHOH M COIMaIbHOH
JIeSATEJIbHOCTH,

Osaanenne YHHBeEpPCAJIbHbIMH
KOMMYHHKATHBHBIMH /ICHCTBHAMH:

() coBMecTHAs AeATeIbHOCTD:

- NOHMMAaTh M MCIOJB30BaTh TMPEHUMYINECTBA
KOMaHJHOM ¥ MH/IMBHyalIbHOH paboTsl;

- NPHHUMATh L€ COBMECTHOH JIEATEIIbHOCTH,
OpraHM30BBIBaTH H KOOPAMHHPOBATH JICHCTBUS 110
ee JIOCTHIXKEHHIO: COCTaBISATH IUIaH JCHCTBHI,
pacripe/ieNiiTh POJIM ¢ yU4eTOM MHEHHH YIaCTHHKOB
00cykK1aTh pe3yIbTaThl COBMECTHO# paboThI;

- KOOpJIMHHpOBaTh M BBIIONHATH pabory B |

YCIIOBHAX peabHOro, BHPTY&JIBHOTO H
KOMOHHHPOBAHHOTO B3aUMOJICHCTBHS;
- OCYIIECTBISTH TO3MTHBHOE CTpaTErHUecKoe

MOBEJICHHE B PA3MYHBIX CHTYalUsiX, NPOSBIATH
TBOPYECTBO ¥ BOOOpaKEHHE, OBITH HHUIIHATHBHBIM
OgaieHHe YHHBEPCAJIbLHBIMH PEryJIsaTHBHBIMH
AeHCTBHAMME:

i) NpHHEATHE ce0s1 M APYIrHX JIK/IeH:

- IPHHEMATh MOTHBBI B APTYMEHTbI JIPYHX JIIOJeH
NpPHU aHaJIu3e Pe3yJIbTaTOB JACATEILHOCTH,

- IPU3HABATh CBOE IIPABO M MPABO JPYTHX JO/ICH HaA
OIIUOKH;

- pa3BHBaTh CIIOCOOHOCTH NOHMMATH MUP C
MO3ULHHU JPYTOro YeI0BeKa;

- YMETh IJIAHUPOBAThH M BHITIOJIHATE XMMUYECKHIH SKCIIEPUMEHT (MpeBpaIieHus
OpraHMYeCKHX BEIECTB PY HArPEBaHUH, T10JIYYEHNE ITUIICHA U H3YUYEHHE €ro
CBOMCTB, KAa4yeCTBCHHbIC pEAaKIMH Ha QIBJCTHABL, Kpaxmal, YKCYCHYIO
KHCIIOTY; JieHaTypaius OeJKOB IIpH HArpeBaHMH, IIBETHBIE PEAKIIUH OEIIKOB;
NPOBOJIMTH PEAKIIMH HOHHOTO 0OMEHA, ONpe/IeNiATh Cpely BOJHBIX paCTBOPOB,
KauyeCTBEHHbIE peakiuu Ha cyiabdar-, kapboHaT- M XJIOPHIA-aHHOHBI, Ha
KaTHOH aMMOHMS;, pelaTh dKCIIepUMEHTaIbHbIE 3a/1a4H 1o TeMaM "Mertamibr"
1 "Hemerauel") B COOTBETCTBHHU C NPABHJIAMH TEXHUKH O€30MaCHOCTH MpH
oOpallleHuH ¢ BellecTBaMu U 1abopaTopHbIM 000py10BaHHEM; NIPEACTABIIATD
pe3y/bTaThl XHMHYECKOTO OJKCIepHMeHTa B (OpMe 3alucH  ypaBHEHHH
COOTBETCTBYIOIMX peakuuit U (PopMyJIMpOBaTh BBIBOJbI HA OCHOBE 9THX
pe3yJIbTaToB




OK 07.
CojielicTBOBATH
COXPaHEHUIO
OKpYKaroLIeH
cpelpl,
pecypcochepex
€HHIO,
NPUMEHSTh
3HaHus 00
HW3MEHEHHHU
KJIIMara,
TIPHHIIUIIBI
OepekIMBOro
IIPOM3BO/ICTBA,
3 hexTHBHO
JIeHCTBOBATD B
Ype3BbIYaiHbIX
CHTYaIMIX

B 06/1acTH 7K0JIOrHY€CKOro BOCIIHTAHHA:

- chopMHPOBAHHOCTh 3KOJIOIMYECKOM KYJIbTYPBI,
MMOHUMAHWE BIIMSHHS COLMAIBHO-DKOHOMHYECKHX
MPOIIECCOB  HAa  COCTOSAHHME  NPUPOJHOH W
COLMANBbHOM Cpelbl, OCO3HaHHE TII00ATLHOTO
XapakTepa 3KOJOrHUECKUX 1Mpodiem;

- IUJIAaHHPOBAHHE M OCYUICCTBJIEHHE JCHCTBHH B
OKpYJKalolleH Ccpele Ha OCHOBE 3HAHMs LCJIeH
YCTOHYHMBOIO Pa3BUTHS YeJIOBEYECTBA;

AKTHBHOE HENpPUSATHE JCHCTBHH, IIPUHOCSIINX Bpe
OKpYJKalOIIIEH cpeje;

- yMEHHE IPOrHO3HpPOBaThL HeOJIAroNnpHATHHIC
9KOJIOTHYECKHE IOCJIE/ICTBHA TPEAITPHHUMAEMbIX
JICHCTBHUH, I1pe/IOTBpAIATh HX,
- paciiupeHue oneiTa

9KOJIOTHYECKOH HaIIpaBJICHHOCTH,
- OBJIa1ICHUE HABbIKAMH y'-lCGHO-HCCHCLIOBaTeHbCKOﬁ,
MPOEKTHOH M COLUAIbHOM JIEATEIbHOCTH;

JACATCIIBHOCTH

- copmupoBaTh  TMPEACTABICHHA: O XHMHYECKOH  COCTaBISIOLICH
€CTECTBEHHOHAyYHON KapTHHBI MHpPA, POJIM XHMHH B TIO3HAHMM SIBJICHUH
npupojsl, B (OPMHPOBAHHH MBIIUIEHHS M KyJIbTYypbl JIHYHOCTH, €€
(YHKIHOHAIBHON I'PAMOTHOCTH, HEOOXOAUMOM Ul pelIeHHs NMPaKTHYECKUX
3aj1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3/I0DOBHIO H
TIPUPOAHOM CpeJie;

- yMeTh COOJII0/IaTh MPABHIIA SKOJOTHYECKHU 11€1e€C000pa3HOro MOBEJACHHS B
OBITY W TPYZIOBOH JEATEIBHOCTH B HENSAX COXPAHEHHs] CBOEIO 3JI0POBbs M
OKpY Karomiei NMpUPOJHOH Cpelbl; YUYHTBIBATH OMACHOCTH BO3JICHCTBHS Ha
JKUBBIE OPraHW3Mbl OTIPECICHHBIX BELIECTB, NMOHMMAas CMBICH 110Ka3aTess
TIpee/IbHON JIONYCTHMON KOHIEHTPALHH

\
\




2. CTPYKTYPA U COAEP)XAHUE OBILIIEOBPA30OBATEJILHOM

AUCIHUIIIIMHBI «XUMUS»

2.1. O6bemM JHCHHIIHHBI H BHABI y4e0HOl patoTs

Bun yue6Hoii paborsi

O0bem B yacax

O6bem obpa3soBaTebHON NPOrPAMMBI IHCHHILIHHBI 72
B T.4.

OcnoBHoe coaepxanne 64
Ty ol oo

TEOPETHUYECKOE 00yUYeHHe 48
NPaKTHYECKHE 3aHATHS 4
n1abopaTopHbIe 3aHATHS 12
[podeccnonabHO-0pHEHTHPOBAHHOE cojep/Kanue (CoqepRanne 6
NPHKJIAIHOT0 MOIYJ/IH)

BT. 4.

TEOpEeTHYECKOE 00yYeHHE 2
MPaKTHYECKHUE 3aHSTUS 4
IpomexyTounas arrecTanus (3auer) 2
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2.2. TemaTH4ecKHH ILUIAH H CO/IepKaHHE AHCUHIIIHHbI

HaunmenoBanue Conepkanune yuebHoro Mmarepuaja (OCHOBHOE H PO} ECCHOHAILHO-0PHEHTHPOBAHHOE), Obceiwac Dopmupyemble
% bEM 4acoB
Pa3aeioB H TeM JabopaTopHble H NPAKTHYECKHE 3AHATHS, IPHKJIAAHOH MO/LYJIb KOMITETeHIIHH
1 2 3 4
OcHoBHOE coaepranue 64
Pazziea 1. OcHoBBI CTPOEHHS BemecTBa 6
Tema 1.1. OcHoBHOE coxepxanne 4 OK 01
Crpoenne aroMoB [IK 1.2
XHMHAYECKHX Teopernueckoe odyuenune 2 K 2.5
JJIEMEHTOB U - y
nprpoja CoBpemeHHast Mojelb CTpoeHHs aToMa. CHMBOJIMYECKHH S3BIK XHMHH. XHMHYECKHH 3JIEMEHT.
RETIRCRON OnexktpoHHast KoHpurypanus aroma. Kinaccudukanuss XMMHYECKHX 3IEMEHTOB (S-, p-, d-271€MEHTHI).
e Banentubie  onexTpoHbl.  BaneHTHOCTB.  DileKTpOHHas — NpUpojia  XMMHYECKOH  CBS3H. 2
DJIeKTPOOTPHIIATEILHOCTE. BHJABI XHMHUECKOH CBA3M (KOB&IEHTHAs, MOHHAsA, MeETA/UTHYECKasl,
BOJIOpO/HAs) U criocoObl ee 0Opa3oBaHus
[IpakTHYeCcKHe 3aHATHS ' \ 2
Pemenne 3amanuif Ha HMCIONB30BAaHHE XHMHYECKOH CHMBOJIMKH W Ha3BaHMH COCIMHEHMH 110
HOMEHKJIaType MEX/Ty HAPOJHOI'0 COK03a TEOPETHYECKOH M IIPHKJIATHON XUMHH M TPHBHAILHBIX Ha3BaH Ui
JUIsl COCTAaBJIEHUSI XMMHYECKUX (POPMYJI JIByXaTOMHBIX COE/TMHEHHI (OKCHIOB, CYJIb(UIOB, IHIPHIOB U
T.I.) 4 APYTHX HEOPraHHYECKUX COCAMHEHHH OT/C/IbHBIX KJIACCOB. 2
ITpakTHueCcKHe 3a/jaHKs HA YCTAHOBJIEHHE CBSA3M MEXIAY CTPOCHHEM aTOMOB XHMHYECKHX JJIEMEHTOB H
NEPUOUYECKUM H3MEHEHHEM CBONCTB XMMHYECKHMX 3JIEMEHTOB M MX COEJMHEHHH B COOTBETCTBHH C
nosnoxenueM Ileproauyueckoit cHCTEMBI.
Tema 1.2. OcHoBHoOE coiepKaHne 2 OK 01
OK 02
IIpakTHHecKne 3aHATHS 2
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[leproauueckui
3aKOH W Tabiimna
JI.. Menneneesa

[Tepuonuueckas cuctema XumMuuecknx snementon JI. M. Menjieneesa. Gu3n4eckuil CMbIC
ITeproauueckoro 3akona JI.M. MenieneeBa. 3aKkOHOMEPHOCTH M3MEHEHHUSI CBOUCTB XHMHYECKHX
57IEMEHTOB, 00pa3yeMbIX HMH MTPOCTBIX H CIIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHACM
XUMHYECKOro s3nemenTa B [lepuoauueckoii cucreme. MUPOBO33pEHYECKOE H HAYYHOE 3HAYCHUE
ITepuoamueckoro 3akona JI.WU. Menzeneesa. ITpornossl /.. Menseneesa. OTKpbITHE HOBBIX
XUMHYECKHX JJIEMEHTOB.

Pemenue npakTHKO-OPHEHTHPOBAHHbBIX TEOPETHYECKHX 3a/IaHHIl Ha XapaKTepHU3alHio XMMHYCCKHX
9JIEMEHTOB « MeTa/In4ecKue / HeMeTA/UTHYECKHEe CBOMCTBA, 3JIEKTPOOTPHIIATECIbHOCTD XHMHYECKHX
37IEMEHTOB B COOTBETCTBHHM C HX IEKTPOHHBIM CTPOCHUEM M TOJIOKEHHEM B IIEPUOAMYECKOI CHCTEME
xumuueckux iementos JI.U. Menneneesa»

[K 1.1
11K 2.7

Paszjnen 2. XumauecKkHe peakuus

10

Tema 2.1. Tuns
XUMHYECKUX
peakiuii

OcHoBHOE CO/ICP/KAHHE

Teopernueckoe obyuenne

Kiraccuukanus U THIIBI XMMAYECKHX PeaKiHif ¢ y4acTHEM Heopranuueckux seuiects. CocraBieHue
ypaBHEHW peakilnii COeJHHEHHS, Pa3jIOKEHHs, 3aMellleHHs, OOMEHa, B T.4. PeaKLuHi ropeHHus,
OKHCIICHHSI-BOCCTAHOBJICHUS.

VpaBHEHHS OKUCIENHs-BOCCTaHOBNICHHS. CTeneHb OKUCIeHHs. OKUCIIUTENIb i BOCCTAHOBHTE!Ib.
CocTaBJIeHHE U YPaBHUBAHHE OKHCIIUTEIbHO-BOCCTAHOBHTEILHEIX PEAKIMii METOI0M JIIEKTPOHHOTO
fananca. OKHCIATEIbHO-BOCCTAHOBHTEIILHBIE PEAKIIHH B IIPHPOJIE, IIPOM3BO/ICTBEHHBIX ITPOLIECCaX U
JKH3HEAeATeIbHOCTH OPraHu3MOB

IIpakTHYeCKHE 3AHATHS

KonmyecTBeHHBIE OTHOIIEHHS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH H pacdeThl IO
ypaBHEHMSM XHMHYECKHX peakimii. Monb Kak eIMHHMIA KOJMuecTBa BeulecTsa. MouspHas macca.
3aKOHbl COXPaHEHMs Macchl M dHepruH. 3akoH Aporaapo. MonspHeii o6bem razos. OTHOCHTENbHAS
[JIOTHOCTH Ta30B. PacueTsl 110 ypaBHEHHSIM XMMHYECKHX PEaKIMii ¢ HCIIOJIb30BAaHMEM Macchl, oObema
(HOpMalIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BELIECTBA

OK 01
[1IK 2.7
[IK 2.8

Tema 2.2.
DNeKTPOIUTHIECKA

OcHoBHOE coiepkaHue

Teoperuueckoe obyuenune

OK 01
OK 04
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A AUCCOoLHalus 1

Teopus snekTponuTHyYeckor auccoumanmu. Monbl. DIeKTpoNUThL, HENIEKTPOIHTEHL. Peakiuu HOHHOrO

[IK 2.5

HOHHBIH 0OMEH obmena. CocraBlieHHe peakiuii HOHHOr0 OOMEHa IyTeM COCTABICHHS MX MOIHBIX U COKPALIEHHBIX 2

HOHHBIX ypaBHeHH. KHCIOTHO-OCHOBHBIE peaKlMHU. 3a/1aHus Ha COCTABJICHHE HOHHBIX peaKiluh

JlabopaTopubie 3aHATHSA 2

JlaGoparopHas padoTa “THUnbl XUMHUECKHUX peakiuii .

UccnenoBanue THIOB (110 COCTaBY M KOJIMYECTBY MCXO/IHBIX H 00pa3ylonMXcs BEIIECTB) U NPH3HAKOB )

xuMudeckux peaxiui. [TpoBenenne peakuuii HOHHOro oOMeHa, onpeiesIeHHe cpeibl BOJIHBIX

pacTBOPOB. 3a1aHus Ha COCTABICHHE HOHHBIX PEeaKIIHii
KonTpoannas

CrpoeHHe BelecTBa H XHMHYECKHE PEaKIui 2
pabora 1
Paznen 3. CTpoeHne u CBOICTBA HEOPraHHYECKHX BellecTB 16
Tema 3.1. OcHoBHOe coiepKaAHHE 4 OK 01
Knaccudukanus, - p, OK 02
HOMEHKIIATYpa i eoperuyecKkoe odydyeHue 2 [IK 2.2
CTpOCHHE
Seotib HpenMeT Heopranuyeckoi xumun. Knaccuqiukaims Heopranu4eckux BemecTs. [IpocTeie 1 COKHBIE K 1.5

p BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BENIECTB (OKCHJIBI, TH/IPOKCH IbI, KHCIIOTHI, CONTH). B3anMOCBs3b '

Berests HEOPraHM4YeCKUX BellecTB. ArperarHbie cocTosHus BemecTsa. Kpucrammyeckue u amopdubie

BemecTBa. THIIbI KPHCTA/UIAYECKHX PEIIETOK (aTOMHAs!, MOJIEKYIIpHasi, HOHHAs!, MeTaJllTHYecKas ). 2

3aBHCHMOCTDH (PM3HYECKHX CBOHCTB BEIIECTBA OT THIIA KPUCTAUIMYECKON PEIeTKH. 3aBHCHMOCTh

XMMHYECKOM aKTHBHOCTH BEIIECTB OT BH/Ia XUMUYECKOMN CBS3H M THIIA KPHCTAJUIMYECKOH PEIIETKH.

ITprurHbl MHOr0OOpa3us BELIECTB

IpakTHyeckue 3aHATHS 2

HoMeHK/IaTypa HeOPraHHIeCKUX BEIECTB: HA3BaHHE BEIIECTRA HCXOIA U3 HX XUMHUECKOH (hopmyiel

WM COCTaBJIEHHE XUMHUUYECKOM GOpMYJIbl HCXO/Ist 3 Ha3BaHUS BELECTBA 110 MEXK/TyHapOIHOMH

(UIOITAK) uinm TpUBHAIBLHONH HOMEHKJIATYpe. 2

PeuleHue NpakTHYECKHX 3afaHuil 1o KiaccHUKALMH, HOMEHKIAType M XHMHUYECKHM (opMmyam
HEOPraHMYeCKHX BELIECTB Pa3NMYHBIX KIAacCOB (yrapHbelif ras, yrjeKucibii ra3, aMMHak, ramieHas
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M3BECTh, HEralllCHasi H3BECTh, IIMTHEBAS COJA U JPYTHX): HA3bIBATH U COCTABIATH (POPMYJIbI XHMHUYECKHX
BEINECTB, OMPEAEIATh IPHHAUIEKHOCTD K KJIaccy.

UcTouHukn XMMudeckor uHpopMaliu (cpecTB MaccoBoit uapopmainy, ceth Uurepuer u apyrue).
[Touck unpopMalmu 110 HA3BAHUAM, HACHTH(PUKATOPAM, CTPYKTYPHBIM (hopMyiam

JIaGoparopnas pabota «MieHTHUKaIns HEOPraHUYECKUX BEIIECTBY.

Tema 3.2. ®usuxo-| OcHOBHOE coiepKaAHHE OK 01
XUMUYECKHE T OK 02
cholcina eopeTHYecKoe obydenne K 1.2
HEOPraHMYeCKUX .
- iCTB Meramsl. O6mue du3nMueckue ¥ XUMHYeCKHe cBOMcTBAa MeTauioB. CnocoObl nosyyeHus. 3HadeHue K 2.2
o METAJVIOB M HEMETA/JIOB B TMPHPOJE H JKHU3HEAEATENLHOCTH 4YesioBeka M opranu3MoB. Kopposus
METAJUIOB: BHJIbl KOPPO3HH, CIIOCOOBI 3aLMTHI METAJUIOB OT KOPPO3HH
Hemeramisl. O6mue (u3MuecKHe M XHMHUYECKHE CBOMCTBA HeMETauloB. THIIHYHBIE CBOWCTBA
gemetawioB 1V— VII rpynn. Kinaccudukaiys 1 HOMEHKIIATypa coeIMHeHui HemeTasuioB. KpyroBopotsl
OHOTEHHBIX AIEMEHTOB B IIPUPOJIE
XuMHYECKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHHYECKUX BEIICCTB (OKCHJIOB, THAPOKCHIIOB, KHCIIOT,
conei ¥ p.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOHCTB IPOCTHIX BEIIECTB, BOJIOPOJHBIX COSAMHEHMIA,
BBICLIMX OKCH/JIOB H THJIPOKCHJIOB
[ { |
ﬂ IIpakTHYECKHE 3aHATHS \
CocraBiieHHe ypaBHEHHH XHMHYECKMX PEaKklHil ¢ yJacTHeM NPOCTHIX M CIOXKHBIX HEOPraHHYeCKHX
BELECTB: META/UIOB M HEMETA/JIOB;, OKCHIOB META/UIOB, HEMETA/UIOB M aM(OTEPHBIX 3JICMEHTOB;
HEOpraHWYeCKUX KHCIIOT, OCHOBaHMH M aM(pOTEpHBIX TI'MIPOKCHIOB; HEOPraHMYECKHX COJIEeH,
XapaKTepU3yIOIIUX HX CBOHCTBA.
Peinenye NpaKkTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKHX 3aJlaHUil Ha CBOWMCTBA, COCTAB, MOJYYECHHE H
0e30macHOe HCIOJNB30BAHUE BAKHEHININX HEOPraHWYECKUX BElIECTB B OBITY M IPaKTHYECKOH
JIEATEIIHHOCTH YeJIOBEKA
Tema 3.3. OcHoBHOe coiepKaHHe OK 01
WUnentndpuxanus Tiak OK 02
HEOPTAHHHIECKHX abopaTopHbie 3aHATHS OK 04
BEILIECTB MK 1.5
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Pemenne 5KCIEPUMEHTATBHBIX 3a/ady [0 XUMHMYECKMM CBOHCTBAM METAUIOB M HEMETAIOB, M0
pacno3HaBaHMIO M MOJTYYCHUIO COCTHHEHHI METAJUIOB H HEMETa/UIOB.

Unentudukanus HEOPraHWYECKHX BEILIECTB C HCHOJIB30BaHHEM HX (DU3MKO-XMMHYECKHX CBOHCTB,
XapaKTepHBIX KaueCTBEHHbIX peakiuii. KadecTBenHble peakuuu Ha cyibdar-, kapboHaT- H XIOPHJ-
AQHMOHBI, HA KATHOH AMMOHHS

KonrpoabHas
pabora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB

Pasjien 4.

Crpoense u CBOHCTBA OPraHUYeCKHX BelecTB

24

Tema 4.1.
Knaccupukanus,
CTPOCHHE U
HOMEHKJIAaTypa
OpraHHYECKHX
BEILECTB

OcHoBHOE coepiKaHHe

Teopern4yeckoe obyuenune

IlosiBNIeHHE ¥ pa3BUTHE OPraHWYECKOH XHMHH KaK Hayku. [Ipeamer oprannyeckoil XumMun. MecTo 1
3Ha4Ye€HHE OPraHuyYecKOi XHMHH B CHCTEME €CTECTBEHHBIX HayK.

XuMHUYECKOE CTPOEHHE KaK TMOPSIOK COCJMHEHHWs arOMOB B MOJICKYJIC COIVIACHO HX BAJCHTHOCTH.
OCHOBHBIE TIOJIOKEHHS TEOPUH XUMHYECKOrO CTPOCHHS OpraHuueckux coequneHuii A.M. bytieposa.
Vriepo/iHblii CKeleT OpPraHu4ecKod MOJEKy/bl. 3aBHCHMOCTH CBOWCTB BEIIECTB OT XHMHYECKOIo
CTpoeHHs MOJIeKy 1. Mi3oMepusi ¥ H30MephI. | .‘
[loustue o ¢yskuuoHanbHoi rpymnme. Panukan. [lpuHimnel  xiaccuukanmm OpraHM4ecKux
coeaMHenui. MexyHapo/iHasi HOMEHKJIaTypa ¥ IIPHHIIUIIBI HOMEHKJIATY bl OPraHH4eCKUX COCAMHEHUH.
[lonsitie 06 a30TcoIEpPKAIIKX COCJANHEHHUX, OHONOrHYECKH aKTHBHBIX BElIECTBaxX (yrieBo/ax, JKHpax,
GenKax M JIp.), BBICOKOMOJIEKYJISIPHBIX COTHHEHUAX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

I[IpakTHYecKHe 3aHATHS

HoMmeHkiarypa OpraHMYeCKHX COEJIHHEHHMI OT/IE/NbHBIX KJIACCOB (HACHIIIEHHBIC, HEHACBHIICHHBIC H
apOMaTHYECKHE YIJIEBOJOPO/IBI, CIIHPTHL, (DEHOJIbI, AlbJEIH/Ibl, KETOHbI, KApOOHOBbIE KMCIOTHL H Jp.)
CocTapjieHHE TOIHBIX M COKPAILIEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYeCKHX BEUIECTB OTACIBHBIX
KJIACCOB, HMCIOJB3ys WX Ha3BaHWs [0 CHCTEMATHYECKOH W TPHBHAIbHON HOMEHKIAType (3THIICH,
aleTHsIeH, IuiepuH, ¢eron, (opMmaibierui, YKCyCHas KHMCIOTa, INMLMH). Pacyersl mpocteniein
dopMyITBI OpraHIYeCcKOi MOJIEKYJIbI, HCXOJI M3 JIEMEHTHOTO cocTasa (B %)

OK 01
11K 2.6

OcHOBHOE cOoepKAHHE

12
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Tema 4.2.
CgoiicTBa
OpraHHYecKuX
COEJIMHEHUH

Teopernueckoe odyuenne

OU3MKO-XMMHYECKHE CBOMCTBA OpPraHHYeCKHX COEJAMHEHWH OTACABHBIX KJAcCOB (OCOOEHHOCTH
Kaccu(MKaIH| 1 HOMEHKJIATYPhl BHYTPH KJIacca; roMOJIOrHYeckuii psa u obmas Gopmyiia; u30MepHs;
(du3rYECcKHe CBOMCTBA; XHMMHUYECKHE CBOMCTBA; CIIOCOODI MOJIyYEHHS):

— MpejielibHbIE YTIICBOAOPO/BI (JIKaHbl M IMKJIOAIKaHBI). ['OpeHHe MeTaHa Kak OJMH M3 OCHOBHBIX
MCTOYHHKOB TeIJIa B IPOMBIIUIEHHOCTH U ObiTy. CBONCTBA IPUPOJHEIX YIIIEBOAOPOIOB, HAX0XKICHHE B
MPUPOJIE U MPUMEHEHHE ATKAHOB;

— Henpe/ie/bHbIe (ATKEHBI, ATKHHBI ¥ aJIKaJIHeHbI) H apOMATHUYECKHE YTIIIeBO10pobl. ["'openne anernieHa
KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOTO IIAMEHH [UIsi CBAPKH H PE3KH METaJJIOB

— KHCJIOPO/ICO/IEpIKAIIe COeTHHEHUS (CUPTHI U (PEHOJIbI, KAPOOHOBBIE KMCIOTHI M 3()HPbI, allb/IETH/IbI U
KETOHbI, JKUpbI, yrieBoibl). IIpakTHueckoe NpPUMEHEHHE OTHICHIVIHKOJA, TIJIMIEpHHA, (eHoma.
[Ipumenenne Qopmanbaernia, aneranbjeruia, yKCycHOH KHCIOTh. MpbLta Kak COJM  BBICIIMX
KapOOHOBBIX KHCIOT. Moolye CBOHCTBa MbLIa

— a30TCO/IEPXKALIHE COeTHHEHNS (AMUHBI H AMHHOKHCIIOTHI, O6e1kH). BbicoKOMOIEKy IsIpHBIE COEIMHEHUS
(cuHTETHYECKHE W OHOJIOrHYeCKU-aKTHBHbIE). MoOHOMEp, TNOJMMEp, CTPYKTYPHOE  3BEHO.
[Monumepu3saius THICHA KaK OCHOBHOE HAIPaB/ICHHE €ro HCIOJIb30BaHHS.

["'eHeTHyecKas CBA3b MEXTY KJIACCAMH OPraHUYECKHUX COCTHHCHUMN

l'lpalcmqeclme 3aHATHS

CBo¥CcTBa OpraHHYeCKHX COEJMHEHHH OT/AENBHBIX KIacCoB (TPMBHAIbHAs W MEX/yHapo/Has
HOMEHK/IaTypa, XHMHYECKHE CBOMCTBA, CrIOCOOBI MOTyYeHHs): Mpe/ie/ibHbIe (IKaHbl ¥ IMKJIOAIKaHBbI),
Henpe/ie/ibHble (AIKeHb], ATKAHbI H AJIKaIHeHbI) H apOMaTHUECKHe YIJIEBOIOPOJIBL, CIUPTHI H (EHOJIbI,
KapOOHOBBIE KHCIIOTEI ¥ HQUPBL, TTbACTH/IbI H KETOHBI, AMHHBI H AMHHOKHCIIOTHI, BBICOKOMOJIEKY JIIPHBIE
COEIMHEHHA. 3a/lauus Ha COCTABIICHHE ypaBHEHHH XHMHYECKHX PEaKIMi C y4yacTHEM OpPraHM4eCcKHX
BEINECTB HA OCHOBAHHWHU MX COCTaBa ¥ CTPOCHUS

CocTaBiieHHE CXeM peakiii (B TOM 4YHCIE IO [PE/UIOKEHHBIM LENoYKaM MpeBpallleHHH),
XapaKTepU3yIOLIAX XHMHYECKHE CBOMCTBA OPraHHYeCKUX COSIHHEHHH OT/IEIbHBIX KJIACCOB, CIIOCOOBI HX
MOJyYeHHs W Ha3BaHME OPraHMYeCKHX COCHMHEHMH 10 TPHBHAIBHON WIH MEXIyHapOJIHOH
CHCTEMATHYECKON HOMEHKIIAaType.

OK 01
OK 02
OK 04
IK 2.8
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Pemenue MpaKTUKO-OPHEHTHPOBAHHLIX TCOPETHYCCKHX 3a/laHHi  Ha CBOMCTBA OpraHu4eCKuX
COEJIMHEHMI OT/IC/IbHBIX KJIACCOB

JlaGopaTopHuas pabora

JlaGoparopuas paGora “IIpeBpaiueHus OpranHecKuX BEMECTB IIPH HarpeBaHHA .
TMosyueHue STHICHA H H3yYEHHE ero CBOicTB. MosieIMpoBaHie MOJIEKYl H XHMHYECKHX NPEBPAllCHUH
Ha NpUMepe dTaHa, dTUIICHA, alleTHIIeHa U JIp.

Tema 4.3.
Wnentuduxanms
OpraHHYeCcKHX
BEIIECTB, HX
3HAYCHHUE U
IPUMEHEHHE B
OBITOBOM H
IPOM3BO/ICTBCHHOM
JIeATEJIbHOCTH
qeroBeKa

OcHoBHOE co/lep/KanHe

Teopernueckoe odyueHue

buooprannyeckue coenunenus. IlpuMenenue W OHoiormyeckas poib yriaesojoB. OkucieHue
YII€BOIOB — MCTOYHHK OHEPIHH JKMBBIX OpraHusmoB. OOacTH INpUMEHEHHS aMHHOKHCIIOT.
[IpeBpammenns 6eKkoB MUK B opranu3me. buonornueckne Gpynkimu Gesnkos. buonornyeckue byHKIUH
upoB. PoJTb OpraHuyecKoii XHMHHU B PEIIEHHH NPOO.IEM IHIIEBO#H Oe3zonacHOCTH

Ponb OpraHMueckoil XUMHH B pPEIICHHH MpOOJeM SHEPreTHHecKoil Oe30macHOCTH, B pPasBUTHH
Me/IHIIMHbI, CO3/IJAHWH HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHMKOB JHEPIrUH (a1bTePHATHBHEIC HCTOYHUKH
sHepriu). ONacHOCTb BO3EHCTBHS Ha KHBbIC OPraHA3Mbl OPrAHHYECKHUX BEIIECTB OT/CTBHBIX KIIACCOB
(Yr7I€BOJOPOIBL, CIUPTHI, (PEHONbI, XJIOPOPraHWYECKHE TPOH3BOJHBIC, AIBJCTHAbI M JP.), CMbICT
roKasareisi pe/e/bHO JOIy CTUMOM KOHIICHTPAIlHH

JlaGopaTopHbie 3aHATHS

JlaGoparopHas pabota: “VaeHTHUKALHS OPraHHUeCKHX COSMHEHHH OT/ITBHBIX KIACCOB™

W ieHTH}HUKAIMS OPraHUYeCKHX COSAMHECHNH OTAENbHBIX KJIACCOB (Ha MPUMEPE albICTH/I0B, Kpaxmaia,
YKCYCHOM KHCJIOTBI, GEJIKOB M T.II.) C HCMOJIB30BAHHEM HX (PH3HKO-XHMHYCCKHX CBOHCTB H XapaKTePHBIX
KauecTBeHHBIX peakimif. Jlemarypaums Oenka npu narpeBanuu. [leTnbie peakiuu  OemKoB.
BO3HHKHOBEHHE AHAIMTHYECKOIO CHIHAJA C TOYKH 3PEHHS XMMMYECKHX IPOIECCOB MPH NMPOTEKAHUH
KayeCTBEHHON PeakiliH, MO3BOJISIIOLIEH HICHTHOHUIMPOBATE NPE/IOKEHHbBIC OPraHHYECKUE BEIECTBA

Konrpoabnas
pabora 3

CTpyKTypa H CBOIHCTBA OPraHMYECKHX BEIIECTB

OK 01
OK 02
OK 04
IK 2.7
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PactBopenne Kak (u3HKO-xuMmudeckuit nponecc. PactBopbl. CriocoObl NPHIOTOBICHHS PacTBOPOB.
PactBOprMOCTh. MaccoBasi 0/t pacTBOPEHHOr0 BemecTBa. CMBICI MOKa3aTeIs PEeIeIIbHO 01Ty CTHMON
KOHIIEHTPAIIMH U €r0 HCIIOJIb30BAHKE B OLIEHKE IKOJIOrHIECKOH Oe30MacHOCTH.

IIpaBuia SKOJIOTHYECKH IeNecooOpasHoro noseeHus B ObITy M TPYAOBOH NEATEIPHOCTH B HENAX
COXPAaHEHHsl CBOErO 3/I0POBbS M OKPY’KAIOIIEH NMPUPOIHON CpPe/Ibl; ONACHOCTh BO3/ICHCTBHS Ha JKHBbIC

OpraHu3Mbl ONPCACJICHHBIX BELICCTB.

Pa3znean 5. KnHeTHUeCKHE H TEPMOIHHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHHHA XHMHYECKHX peaKiHi
CkopocThb OcHOBHOE cOAep/KaAHHE OK 01
XUMHYECKUX OK 02
peaxiui. Teopernueckoe obyuenne IK 2.1
XUMHYECcKoe
paBHOBeCHE CKOpOCTh PEaKIMH, €€ 3aBHCHMOCTh OT PasjiMYHbIX (hAKTOPOB: MPHPO/BI PeardpylolHX BEIIECTB,
KOHIIEHTPAIlMH PEarupyiolIMX BEIeCTB, TEMIEpaTtypsl W IUIOMAJH PEaKUHOHHON IOBEPXHOCTH.
Tennoseie 3pPeKTbH XAMHIESCKAX PEAKIHi. K30~ U IHIOTCPMHYECKHUE, PEAKIIHH.
O6paTHMOCTh peakiuii. XMMHYECKOE PABHOBECHE H €0 CMEIEHHE MOJ1 ICHCTBHEM Pa3IHYHbIX (haKTOpOB
(KOHIIEHTpAllMsl pPeareHTOB WM MNPOAYKTOB pPEaKUWH, JaBJeHHe, TemiepaTypa) JUis CO3JaHUs
ONTHMAILHBIX YCIIOBHI POTEKaHUsI XUMHYECKUX nporeccos. ITpunmun Jle llarense
IpakTH4YecKHe 3aHATHS OK 01
. OK 02
Pemenne NpakTHKO-OPHEHTHPOBAHHBIX 3a/aHMil Ha aHanM3 (aKkToOpoB, BIMSIOMMX HA HU3MEHCHHE K 2.2
CKOPOCTH XMMHMYECKOH PEaKIlMH, B T.4. C IO3HIHI SKOTOTHYECKH [1€16CO00Pa3HOro NOBEACHMS B ObITY H :
TPYIOBO#H JEATEIHHOCTH B IENISX COXPAHEHUS CBOETO 3710POBbsl M OKPYIKAIOMIEH IIPHPOIHOH Cpe/ibl.
PemeHue TNPAKTHKO-OPUEHTHPOBAHHBIX 3aJaHMii Ha npuMeHenue npunumna Jle-Illarense juis
HAXOXKJICHHS HAlpaBJieHHsi CMEIICHHS PaBHOBECHS XWUMHYECKOH peaKiuy | aHaim3 (akTopoB,
BJIMSIOLIMX HA CMEIECHHE XMMHYECKOI0 PaBHOBECHS
Pa3znen 6. PacrBopbI
Tema 6.1. OcHoBHOE coiepKaHHE OK 01
[lonsaTne 0 OK 02
pacTBopax Teopernueckoe odyuenue OK 07
[1IK 2.6
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Pemenune IPaKTHKO-OPUEHTHPOBAHHBIX PACHCTHBIX 3aJlaHuil Ha pPacTBOpPEI, HCIIOJIE3YEMBIC B OBITOBOM U
l'[pOH3BOlICTB€HHOﬁ JCATCIIBHOCTH 4YCJIOBCKA

Tema 6.2. OcHoBHOE cojiepRanHe 2 OK 01
Uccnenosanue OK 02
CBOMCTB pacTBOpOB J]aﬁopaToprle 3aHATHH 2 OK 04
JlaGoparophasi pabota «IIpuroToBiieHHEe pacTBOPOBY. K 2.7
[IpuroToBsieHHe PacTBOPOB 3alaHHOM (MaccoBo#, %) KOHUEHTPALHH (C MPAKTHKO-OPHEHTHPOBAHHBIMH s
BOMPOCAMHK) M ONPEIEICHHE CPEe/Ibl BOAHBIX PACTBOPOB.
Peienue 3aj1a4 Ha IPUTOTOBJIIEHHE PaCTBOPOB
Pazgen 7. Xumusi B GbITY H IPOM3BO/ACTBEHHOI IeATEILHOCTH YeJ0BeKa 6 OK 01
OK 02
Xumusi B ObiTy H | OcHOBHOE co/lep/KRaHue 6 OK 04
NPOU3BOJICTBEHHOM OK 07
JEATETbHOCTH Teoperuueckoe odyuenue 2
qenoBeKa K 2.6
Hopeiimue TOCTHKEHHS XMMHYECKOH HAYKH ¥ XUMHYECKO TeXHOonoruu. Poinb XumMun B obecreyeHuu [IK 2.5
3KO0JIOPHYECKOH, JHEPreTHYECKO! | MHIIEeBOH 6€30MacHOCTH, pa3sBUTHH MeMIMHbI. [IpaBuia noucka u ’
aHaIM3a XAMHYECKOW WH(OpMAIMH M3 pa3IM4HbIX MCTOYHMKOB (HayuHas M y4eOHO-Hay4Has
JUTeparypa, CpesicTBa MaccoBoi uHpopMaruH, ceTh MHTepHeT) \
IMpakTHyecKHe 3aHATHA
*  |lMouck u aHanmM3 KeicoB O NPUMEHEHHH XUMHYECKMX BELIECTB H TEXHOJOrMH ¢ ydetom Oymymei
nNpodecCHOHANBHON  JICATE/BHOCTH 110 TeMaM:  BaKHeEHIIWe  CTPOHTENbHBIC — MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepHaibl, KpPAacKH, CTEKJIO, KepaMHMKa, Marepuaibl Ui JICKTPOHHKH, 4
HAHOMATePHAIbl, TEKCTHIBHBIC BOJOKHA, MCTOYHHKH OHEPrHMH, OpraHHYeCKHe H MHHEPAIbHbIC
ya00peHus, TIeKapCTBEHHbIE BEIIECTBA, OBITOBAs XHMHSL.
Bammura: [TpeacTaBienne pe3ybTaToOB PEICHUs KeHcoB B HoOpMe MHHK-/I0KI4/a C Npe3eHTaluel
IIpomMexyTOYHAS ATTECTANMS N0 JHCHHILIHHE (324eT) 2
Bceero 72
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3. YCJIOBUSI PEAJIM3ALIUU TPOT'PAMMbBI OBIIIEOBPA30OBATEJIBHOM
JAUCHUTLINHBI

3.1. TpeGoBanusi K MEHHHMAJILHOMY MaTepPHAIbHO-TEXHHYECKOMY
obecnevyeHH 10

Hns  peanu3alu¥  nporpamMMbl  AMCUHMIUIMHBL  «XUMHUS»  [IPELyCMOTPEHO
CrelHalIbHOE OCHAlleHHe KabuHeTa.

OGopynoBanne yuyeGHOro kaGuuera (HarjsiiHble n0coOus): HaAOODHI
IAPOCTEPIKHEBBIX MOJIEJIEH MOJIEKYJI, MOAENIH KPUCTANIHYECKUX PEIIEeTOK, KOIIEKLIMH
MPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJJIEKLMU TOJUMEpPOB; KOJIEKLHS TOPHBIX
Nnopoa W MuHepanoB, Tabnuua Mengeneesa, y4eOHbie QuIbMbI, OHU(POBBIE
obpa3zoBaTesibHbIE PECypCHI.

Texnuueckne cpeacrBa  OOy4YeHHsi: - KOMIIBIOTEp C  yCTPOHCTBaMHM
BOCIIDOM3BE/I€HUS]  3BYKa, TNPUHTEP, MYJIbTUMEIHA-TIPOEKTOP C  SKPaHOM,
MyJIbTUMEIMHHAs 10CKa, yKa3Ka-Tpe3eHTep I Mpe3eHTaLUH.

JlaGopaTopHoe obopyaoBanue: MEH3YPKH, MUTETKU-KaneIbHULIBI,
TEPMOMETPbI, MUKPOCKOII, JIYIbl, IPEAMETHBIE U MOKPOBHbIE CTEKJIA, IJIAHIIEThI IS
KarenabHbIX peakuuit, punbrpoBanbHas OyMara, pOMBIBATKH, CTEKISHHBIE TIPOOHPKH,
pe3rHOBBIE MPOOKHU, HoHAPUKH, HAOOP PeaKTHBOB, CTEK/ISIHHbIE MTAJIOYKH, IITATHBBI JIJIs
NpOOMPOK; MepHbIE LWIMH/IPEI, BOPOHKH CTEKJIsSHHbIE, BOPOHKH J€JIHUTEJIbHbIE
nuauHapuueckue (50-100 mu), ctynku ¢ nectukoM, dapdopoBbie YalllKW, MAHIIETI,
bunbTpbl OyMakHble, BaTa, Maplis, YacoBble CTEKJa, JIEKTPOIUIMTKY, J1JabopaTopHbIe
IITAaTUBBI, CIIUPTOBBIE FOPEIIKU, CIMYKH, IPUOOP /ISt TOJyHYEeHHUs ra30B (MU MPoOUpKa
C Ta300TBOJHOM TpyOKO#), aepkarenu st NPOOMPOK, CKISHKM Ui XpaHEHHS
PEaKTHBOB, pa3aTO4YHble JOTKH; XUMUYECKUE CTaKaHbl (50, 100 1 200 mu1); mnarenu;
TIMHIIETHI; TUTeJIbHBIE LML, CEKYHI0MEpHI (TaliMepbl), MepHbIe Tpodupku (Ha 10-20
M) U MepHble Konbbul (25, 50, 100 u 200 mi), BoasHas OaHs (MIM TepMOCTaT),
CTEKJISHHbIE NaJOYKH; KOHWuYeckue Koabel ang tutpoBanus (50 u 100 mu);
WHJIMKaTOPHbIE MOJOCKH Ui onpeaenenus pH v cranjapTHas MHIMKATOPHAs IIKaa;
YHUBepCcaIbHbIH HHAUKATOP; MUneTKd Ha 1, 10, 50 M (wmm go3atopsl Ha 1, 5 u 10 M),
GropeTKM Ui THTPOBaHMs, MeaulMHcKue mmpuipl Ha 100-150 Mn, naGopatopHsie
W/WIM aHaIMTHYeCKHe Bechl, pH-MeTphl, CylMibHbIH Ikad, ¥ Ap. JabopaTopHOe
obopyioBaHue.

3.2. UnpopmannoHHoe obDecnieyeHHe peain3allii NPorpaMmbl

Jlns  peanuszauuu  nporpammbl  6uGnuorteunsiit  ¢onx  I'BIIOY PO
«BenoKaTUTBHHCKMI Ka3auuii KafleTCKUii TpodeccoHabHBIA TeXHUKYM MMEHH ['epos
Cosetckoro coro3a beikoBa bopuca MBanoBn4a» MMEET NedYaTHbie U SJIEKTPOHHBIC
WHPOpPMAIMOHHBIE  PECYpChl, pPEKOMEHIOBaHHbIE  JUIS  HCIOJb30BaHUA B
obOpa3oBaTenbHOM Ipolecce.

3.2.1. OcHOoBHBIE EYATHbIE H3/IAHHA
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I. boprcos A. H. Xumus : yueGuux / A. H. Bopucos, E. C. Ocrpornsios, T. B.
boiinosa, JI. TI. ApnameBa. — Mocka: KHOPYC, 2024. — 332. — (Cpennee
npogeccHoHaIbHOE 06pa3oBaHue).

3.2.2 OcHOBHBIE 2/IEKTPOHHbIE H3IAHHUS:

1. Dnextponnoe usnarenscreo DBC IOpaiit, nuneH3uoHHbI 10roBop Ned9 ot
12.03.2024 (https://urait.ru/); ,

2. HanuoHnanbHas 351eKTpOHHAs 6u6nnofe;<a, norosop NelO1 (HDB) 7587 or
02.03.2022 URL: https://rusneb.ru/

3. ©enepanbHeiit nopran "Poccuiickoe obpasosanue” (http://www.edu.ru/);

4. Undopmanmonnas cucrema "ExmHOe OKHO Joctyna K oOpa3oBaTelbHbIM
pecypcam" (http://window.edu.ru/);

3. Enunas KOJUIEKIIUS mM(poBeIX  00pa3oBaTeNbHBIX  PECypCcOB
(http://schoolcollection.edu.ru/);

6. @enepanbHblii  LEHTp HMHGOPMALMOHHO-0OPA30BATENBLHEIX  PECypCcoB
(http:/fcior.edu.ru/);

7. Hayunas snextponHas 6ubiuorexa (HIB) (http://www.elibrary.ru);

8. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit HayuHO-NOMYIAPHOrO KypHAaNa
«XuMHus 1 Ku3HbY. JKypHan uzgaéres ¢ 1965 r.—

9.  http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/). ~ OTkpsITas
3J1eKTpOHHas OubnnoTeka xumuueckoro noprana «Chemnet», comepxuT ydeOHbIE U
HH(pOPMAIMOHHBIE MaTepualbl ISl NIKOJLHUKOB M yuuTenei. B Heit MoxHO HaiiTH

y4eOHMKM 10 OoOwell W HeOpraHM4ecKoW XWMHH, OpPraHMYecKOd XMMHH,
MyJbTUMEIMaMaTeprabl, a TakkKe 3aa4d XUMHYECKHX OJMMIIMAJ C pelleHUsIMH,
3a71a4M BCTYIIUTEJIbHBIX K3aMEHOB /ISt a0UTYPHEHTOB.

3.2.3 lonoJiHHTE/IbHBIE MeYaTHbIE H3AaAHUA:

1. I'abpuensn O. C. Xumust st npoeccHii U CrenUaibHOCTEH TeXHUYECKOro
npoduns: yueOHHK s CTy[. yupexxaeHuit cpea. npod. obpasosanus / O. C.
["abpuensn, Y. T'. OctpoyMoB. — 4-e u3a., ctep. — M.: U3naTensckuil HeHTp « AKazemus,
2017.-272 c. :

2. Tabpuensu O. C. Xumus 115t npodeccHii ¥ CreUHaNbHOCTeH eCTeCTBEHHO-
Hay4HOro npoduis: y4eOHUK Ul CTY/I. y9pexaeHuit cpea. npod. odpasosanus / O. C.
["abpuensn, U. I'. OctpoymoB. — 5-e u3z., crep. — M.: M3narenbckuii LeHTp «AKageMmus,
2019.-400 c.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30BATEJbHOW JUCHUILIAHbBI

Hns GopMupoBaHMs, KOHTPOJS M OLEHKH Ppe3yJbTATOB OCBOGHUs YueGHOI
AVCLUMIUIMHBI [pEnoaBarejieM HUCIONb3yeTCsl CHCTEMA OLICHOYHBIX MEpOINPHUSTHH,
OpeACTaBiIsgionias codoil KOMIUIEKC Yy4eOHBIX MepONpPHUSTHH, COIIacOBaHHBIX C
pesyabTatamu obyueHus u copmynupoBantbix ¢ yuerom @I'OC COO (npeameTHbie
pesyapTarsl o aucuuniauie) u ®I'OC CIIO.

Ne

OK/IIK

Monyas/Paznen/Tema

PesyabTaTt 00yuenus

Tunbl OleHOYHBIX
MeponpHATHI

OcnoBHOe coaepkanne

1.1 |OK 01 |Crpoenue aTomOB Cocrasnare xumudeckue |1. Tect «CTtpoenne atoMOB
K 2.5 |XAMHYeCKUX 371EeMEHTOB |(OPMYIIbI COCTUHEHUH B [XMMHYECKUX JJIEMEHTOB H
W TIPHPOJIa XUMHUYECKON |COOTBETCTBHH CO NPUPO/Ia XUMHIECKOH! CBSA3HY.
CBSI3U CTEINEeHbIO OKUCIICHHS 2. 3ajaun Ha COCTABIEHUE
XHMHYECKHX JIEMEHTOB, |XHMHYECKHX Gopmy
HCXO/IS U3 BAICHTHOCTH M |JIByXaTOMHBIX COEIMHEHHUH
371E€KTPOOTPHULIATEILHOCTH |(OKCHIOB, CYIb(HIOB, THIPHIIOB
U T.IL.).
e 3. 3ajanus Ha MCIIOJIL30BAHHE
XHUMHYECKOH CHUMBOJIMKH U
Ha3BaHMI COCTUHEHUH 110
HOMEHKJIaType MEX/yHapOIHOro
C0I03a TEOPETHUYECKOM H
NIPHKJIATHON XUMHH H
TPUBHATBHBIX HA3BaHWHM U1
COCTABJICHUSI XUMHYECKHX
(bopmyI1 1By XaTOMHBIX
coeMHEeHUH (OKCHIOB,
cynb()UIOB, THAPUIOB M T.II.) H
JPYTHX HEOPraHWYECKHUX
COeIMHEHMH OT/IEIIbHBIX K/IacCOB
1.2 |OKO01 |[lepuoamuueckuii 3aKoH H|XapaKTepu30BaTh 1. Tect «Metaunyeckue /
OK 02 |rabnuna JI.W. XMUMHYECKHE JJIEMEHThl B |HEMETA/INYECKHUE CBOMCTRA,
IK 1.1  |Menneneesa COOTBETCTBHH C MX INEKTPOOTPHUIIATEIBHOCTD
[IK 2.1 MOJIOKCHUEM B CPOZCTBO K TIEKTPOHY
NEPUOJMYECKOH CHCTEME | XMMHYECKHX JJIEMEHTOB B
XUMHYECKHX 2IEMEHTOB  |COOTBETCTBHE C HX dJIEKTPOHHBIM
JI.W. Menneneena CTPOCHHEM H TI0JIOKEHHEM B
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OK/IIK

Monyas/Paznen/Tema

Pesyabrar obyuenus

THnbI OHEHOYHBIX
MepOonpHATHI

2.1

OK 01

OK 04
IK 2.7
[K 2.8

THIBI XUMHYECKHX
peaxkiui

CocTaBisiTh peakiuu
COEIMHEHHS, PA3I0KEHHS,
oOMeHa, 3ameleHus,
OKHCITHTETHHO-
BOCCTAHOBHTEITbHBIE
peaxiuu

MEPHOJIHYECKON CHCTEME
XHMHYECKUX 3siemenToB JI.M.
Menzaeneesay.

2. IlpakTHyeckue 3agaHus Ha
YCTaHOBJICHHE CBSI3U MEXKIY
CTPOEHHEM aTOMOB XUMHYECKUX
9JIEMEHTOB H NEPHOAUYECKUM
W3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMEHTOB H X
COEIMHEHUH B COOTBETCTBHH C
nonoxenueM [lepuoauueckoit
CHCTEME.

3. IlpakTHKO-OpHEHTHPOBAHHBIE
TEOpPETHUYECKHE 3a/]aHus Ha
XapaKTepH3alHI0 XUMHUYECKHX
3JIeMEHTOB: « MeTauinyeckue /
HEMETAJUIMYECKHE CBOMCTBA,
2JIEKTPOOTPHIATEILHOCTD U
CPOJICTBO K 2JIEKTPOHY
XUMHYECKHX JIEMEHTOB B
COOTBETCTBHE C UX 3IEKTPOHHBIM
CTPOCHHEM H NOJIOKEHHEM B
TIEPHOJIMYECKOH CHCTEME
XHUMHYECKHX JIEMEHTOB

JI.. MenneneeBa»

1. 3amaum Ha COCTaBJICHHE
ypaBHEHHH peaKkiHii:

— COE/IMHEHUS, 3aMELICHUS,
pasnoxenus, oOMeHa;

— OKHCJIHTEIBHO-
BOCCTaHOBHMTEILHBIX PEaKIHil ¢
MCIIOTTb30BaHHEM METO1a
9JIeKTPOHHOrO Hanaxca.

2. 3ajjaun Ha pacueT Macchl
BelecTsa wim oobEMa

ra3oB [10 H3BECTHOMY KOJHWYECTBY
BEIeCTBAa, Macce HIH 00BEMY
OJIHOTO U3 y4acTBYIOIIHX B
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OK/IIK

Moayab/Pasnen/Tema

Pesyabrart obyuenus

Tunbl oLeHOYHBIX
MeponpHATHIA

peaKIuy BEIIECTB, PACYETHI
Macchl (00bEMa, KOJIHYecTBa
BELIIECTBA) MPO/IYKTOB PEaKIHH,
€CJIM OJIHO U3 BEIIECTB UMEET
IPHMECH

22

3.1

1K 2.6

OK 01
IIK 2.2
IIK 1.5

DneKTponuTHYeCKas
JMCCOLMAIMS U HOHHbIN
obMeH

Knaccuduxanus,
HOMEHKIIaTypa U
CTpPOEHHE
HEOPraHU4eCKuX
BEIIECTB

CoctaBnsTh ypaBHEHUS
XHUMHYECKHX PEaKIiH
MOHHOro oOMeHa ¢
ydacTHeM
HEeOpraHW4YecKHX BEIIECTB

Knaccudunuposars
HEOPraHWYeCKHe
BEILECTBA B COOTBETCTBUH
C UX CTPOCHHEM

1. 3aganus Ha COCTABICHHE
MOJIEKYJISIPHBIX 1 HOHHBIX
peakiui ¢ y4acTHEM KHCJIOT,
OCHOBaHMIi U coJieH,
YCTAHOBJICHHE H3MEHEHHS
KHCJIOTHOCTH CPEJIbI

2. JlaGoparopuas padora "Tunst
XUMHYECKHX peaKinii”

1. Tect «Homenknarypa u
Ha3BaHHE HEOPraHUYECKUX
BEIECTB HCXOIS U3 HX
XHMHAYECKOH GOPMYIbI HITH
COCTaBJICHUE XUMHYECKOM
(OpMyJIBI HCXO/1S U3 Ha3BaHHS
BEILIECTBA 110 MEXIyHapOHOH
WM TPUBHAIBHON
HOMEHKJIaType».

2. 3ajaum Ha pacyeT MacCOBOM
JI07H (Macchl) XMMHYECKOTO
J7eMeHTa (COeTHHEHHS ) B
MoJIeKyJie (CMECH).

3. [lpakTHyeckue 3aJaHus 1mo
knaccu(uKaul, HOMEHKIAType U
XUMHYECKHM (popmyiam
HEOpraHNYeCKHX BELIECTB
pa3IHYHBIX KJIacCOB.

4. [lpakTHueckue 3a1aHKs Ha
onpejeseHHe XHMHYECKOH
AKTHBHOCTH BEUICCTB B
3aBHCHMOCTH BHJId XHMHYECKOM
CBSI3H ¥ THIA KPHCTAUIHYECKOH
pemeTKH
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THnbl OHeHOYHBIX

Ne | OK/MIK | Moayas/Paznen/Tema Pesyabrar obyuenus
MeponpHATHI
3.2 |OK 01 Ou3MKO-XHMHYeCKHe | Y CTAHAB/IMBATH 1. Tect «Ocobennoctn
OK 02 [cBoiicTBa 3aBHCUMOCTE (PH3HKO- XHUMHYECKHX CBOMCTB OKCHJIOB,
IIK 1.2  |#Heopranuueckux XUMHUYECKHX CBOKMCTB KHCJIOT, OCHOBaHHM, aM(poTepHBIX
IIK 1.5 [Bemectn HEOPraHHYECKHUX BEIIECTB |TUAPOKCHIOB U COJIEH).
OT CTPOEHHS aTOMOB M 2. 3ajianus Ha COCTaBJICHHE
MOJIEKYJI, @ TAKXKE THNA  |YPaBHEHHH XUMHYECKHX peaKiui
KPHCTA/UIHYECKON C yYaCTHEM MPOCTHIX H CIIOKHBIX
pelIeTKH HEOPraHM4YECKHX BEIIECTB:
OKCH/IOB METAJJIOB, HEMETAJLJIOB 1
aM(pOTepHBIX 3JIEMEHTOB;
HEOPraHUYeCKUX KHCIIOT,
OCHOBaHHH U aM()OTEPHBIX
I'HJIPOKCH/IOB, HEOPraHUYECKUX
e COJICH, XapaKTEPH3YIOLIHX HX
CBOMCTBA M CIIOCOOBI ITOJTyYEHHS.
3. [IpakTNKO-OpHEHTHPOBAHHEIE
TEOPEeTHUYECKHE 3aJaHHs Ha
CBOMCTBA H NOJyYEHHE
HEOPraHHYEeCKUX BELIECTB
3.3 |OK 01 Wnentudukanms Uccnenorath 1. [IpakTHKO-OpHEHTHPOBAHHBIE
OK 02  |Heoprannueckux KaYyeCTBEHHbIC PEaKIMH  [3a/laHHs IO COCTABIICHHUIO
OK 04 |emects HEOPraHHYeCKHX BEIIECTB |XMMHYECKHX PEaKIHi ¢ y4acTHeM
I[IK 1.5 HEOpraHW4eCKHX BEIIECTB,

4.1

OK 01
IK 2.6

Knaccuduxanms,
CTpOeHHE U
HOMEHKJIaTypa
OpPraHUYECKHX BEIECTB

Kinaccudunuposars
OpraHMYecKHe BeIecTBa B
COOTBETCTBHH C MX
CTPOCHHEM

UCIIOIB3YEMBIX IS HX
HIACHTHDHKALHH.
2.Jlaboparopnas pabora:
“Unentupukanus
HEOPraHUYeCKHX BellecTB”

1. 3aaHus Ha COCTABICHHE
Ha3BaHWH OpraHH4eCKHX
COE/IMHEeHHUH N0 TPHBHAIILHON HIIH
MEX1y HApOTHOM
CHCTEeMaTHYECKOH HOMEHKJIAType.
2. BapaHusi Ha COCTaBJICHUE
IIOJIHBIX H COKpAIIeHHEIX

CTPYKTYPHBIX GopMy1T
OpPraHuYeCKHUX BEILIECTB
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Ne

OK/TIK

Monyas/Pazxen/Tema

PesyabraT oOyuenus

THunbl oneHOYHBIX
MepONpHATHIH

OT/IETTHHBIX KJIACCOB.

3. 3anaum Ha onpeeneHne
npocreiei Gopmyib
OPraHMYeCKON MOJIEKYJIbI, HCXOS
U3 HJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
[IK 2.8

CBoMCTBa OpraHMYeCcKUX
COeIMHEHUH

YcraHaBimBarh
3aBUCUMOCTB (PM3HKO-
XUMHYECKHX CBOUCTB
OpraHMYeCKUX BEIECTB OT
CTPOEHHS MOJIEKY.I

1. 3ananus Ha cOCTaBICHHE
YPaBHEHUH XMMHYECKUX peaKiui
C Y4acTHEM OpraHHYeCKHX
BEIIECTB HA OCHOBAHUH HX
cOCTaBa U CTPOCHHS.

2. 3anaHus Ha COCTaBJIEHHE
YPaBHEHHH XUMHYECKHX PEaKIIMH,
WLTIOCTPUPYIOIIAX XHMHUYECKHE
CBOMCTBA € YYETOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX peakui H
IE€HETHYECKOH CBS3H
OpraHMYeCcKUX BEIIECTB Pa3HbIX
KJIaCCOB.

3. PacueTtHsble 3a1a4H 110
YPaBHEHHSIM PEAKIIHii C ydacTHEM
OpraHUYeCKHX BEILECTB.

4. JlabopatopHas paboTta
“ITpeBpaiieHust OpraHHYeCKHX
BELIECTB [IPY HarpeBaHuH"
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OK 01
OK 02
OK 04
IK 2.7

WUnentudukanms
OpraHH4Y€CKHX BEIIECTB,
UX 3HA4YECHHE U
IPUMEHEHHE B OBITOBOH
W TIPOM3BO/ICTBEHHOM
JIeATETbHOCTH YeJIOBEKa

Uccnenosarb
KaueCTBEHHbIE PeaKlUU
OpraHuYeCKuX
COCJIMHEHK M OTAEIBHBIX
KJIACCOB

1.IIpakTHKO-OpHEHTHPOBAHHEIE
3a7JaHus 110 COCTABJICHUIO
XHMHUYECKHX PEaKlUi C y4acTHeM
OpPraHM4€eCKHX BEIECTB, B T.4.
MCIIOJIb3YEMBIX UL HX
uaeHTH(UKALUH B OBITY H
[IPOMBIIILIIEHHOCTH.
2.JIaboparopHnas pabora:
“Unentrdukanus opraHH4eCKuX
COE/IMHEHHH OT/IE/IbHBIX KJIacCoB™
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No

OK/MIK | Moayas/Pasnen/Tema

OK 01 |CkopocTh XUMHYECKHX
OK 02 |peakumii. Xumuueckoe
IIK2.2 |paBHOBecue

e

Pesynn;r obyuenus

Xapakrepu3oBarh
BIIHSIHHE KOHIEHTpPAIMH
pearupyomux BEIecTB H
TEMIIepaTyphl Ha CKOPOCTH
XHMHYECKUX pPeakiui
Xapakrepu3oBaTh
BIIMSIHHE N3MCHEHHS
KOHIIEHTPAIINH BEIIECTB,
PEaKIHH Cpesibl U
TEMIIepaTypbl Ha
CMEIIEHHE XUMHYECKOTrO
paBHOBECHS

THIBI OEeHOYHBIX
~ mMeponpusTHiA

[TpakTHKO-OpHEeHTHPOBaHHbIE
TEOpEeTHYECKHE 3a/laHHs Ha
aHain3 (aKTopoB, BIUSIONHMX HA
H3MEHEHHE CKOPOCTH XHMHYECKOH
peakuuu. [IpakTuko-
OPHEHTHPOBAHHBIE 3aaHUS HA
NpUMeHeHHe npuHiuna Jle-
[IlaTenbe 15 HAX0KIACHHS
HarpaBJIeHUs! CMEIeHHs
PaBHOBECHS XMMHYECKOH peaKyu
U aHaym3 (HaKkToOpOB, BIHSIOMIHUX
Ha CMELIEHHEe XUMHYECKOTO
PaBHOBECHS

OK 01

6.1 ITonstue o pactBopax  |Paznuuars #CTHHHBIE 1. 3a71aun Ha IPUTOTOBJICHHE
OK 02 PacTBOPhI PacTBOPOB.
IK 2.6 2. ITpaKTHKO-OpHEHTHPOBAHHBIE
pacyeTHbIE 3aJaHUs Ha
JIUCIICPCHBIC CHCTEMBI,
HCIIOITb3yeMble B OBITOBOM H
IIPOM3BOICTBEHHOM JIEATETLHOCTH
qeJoBeKa
6.2 | OK01 |HUccnenopanue coiicte |Mccnenopats pusuko- JlaGoparopHas paborta
OK 04  |pacTBOpOB XHUMHYECKHE CBOHCTBA “TIpHrOTOBIICHHE PACTBOPOB”
IK 2.7 MCTHHHBIX PacTBOPOB
I | MpodeccnonanbHO-0pHEHTHPOBAHHOE CoAepPKAHME (COAEPKAHIE NPHKIATHOI0 MO/1YJIsI)
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Ne

OK/MK | Moayas/Pasaen/Tema

Xumus B ObITY U

OK 01

OK 02  |nmpou3BojcTBeHHOI

OK 04 |mesTenbHOCTH YenOBEKa
OK 07

K 2.6

MK 2.5

Pesyabrar 00y4yenus

OneHHBaTh MOCIEACTBHS
OBITOBOM H
NPOH3BOJICTBEHHOM
JIeSITeIbHOCTH YeJI0BEeKa C
MO3UIUH YKOJIOTHYECKOM
0e30nmacHOCTH

THIbI 0LIEHOYHBIX
MeponpHATHH

Keiic (¢ ygerom Oyaymeit
npodeccHoHaIbHO#H
JIeATEeILHOCTH)

1. PaGoTa KMCIO0THO-CBHHILIOBOTO
aKKyMYJISTOpA.

2. Bynymue marepuais! Uis aBua-
, MALIIUHO- U PUOOPOCTPOECHHUS.
3. HoBsle MaTepuaibl Juis
COJIHeUHbIX Oarapeii.

4. JlexapcTBa Ha OCHOBE
PacTHTEIbHBIX [IPErapaToB
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