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Pabouas mporpamma no y4eOHON TUCHUIUIUHE «XUMHs» pa3paboTaHa B COOTBETCTBUU C
HOPMaTUBHO-IIPAaBOBOW OCHOBOM:
o (denepanbHbIM rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEAHETO OOILErOo
obpazoBanusi (OI'OC COQ), yTBepkACHHBIM MpUKA30M MUHHCTEPCTBA 0Opa30BaHUA
Poccuiickoit ®enepannu ot 17.05.2012 r. Ne 413 (c uBMEHEHUSIMU U TOTIOJTHEHUSIMHU );
o (dhenepanpHOIl 00pa3oBaTEebHON MPOTpaMMoi cpeHero ooero oopazoanus (DOII
COOQ), yrBepxkaeHHas nmpukazoM MunuctepctBa npocsenienus Poccuiickoit denepanyu ot
23.11.2022 r. Ne 1014.

Opranmszanus-pazpadotunk: bIIOY BO «Bonoroackuii Komiemak cepBrca
Pa3paboruuk:
I'ycesa Mapuna BuktopoBHa, mnpenogasatens bIIOY BO «Bonoroackuii KoJmemx

CCpBUCA»

Paccmotpena u pekoMeH10BaHa TPEAMETHOM ITUKIIOBON KOMUCCHEN €CTECTBEHHO-HAYYHBIX
nucuuIinH, npotokoa Ne 1 ot 31.08.2023r.



COJEPXAHUE

OBILAS XAPAKTEPMCTUKA PABOYEI ITPOTPAMMBI
OBILEOBPA30BATEJILHON JIUCIIATITHEI

CTPYKTYPA U COEPKAHUE OBILIIEOBPA3OBATEJILHOI
JTIACITATIIHBI

YCJIOBUS PEAJTU3ALIN OBLIEOBPA3ZOBATEILHOI
JTIACITATIIHBI

KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHU S
OBILEOBPA30BATEJILHON JIUCIIATITAHEI



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBbBI OBIIIEOBPA3OBATEJLHOM JUCIHUILINHBI «XUMUS»

1.1. MecTo 1MCUMILVIMHBI B CTPYKTYpe o0pa3oBaTteibHoil nporpammbl CIIO:
OO61eo6pa3oBarenbHas JUCHUIUIMHA «XUMUS) SIBISIETCS 00s3aTENbHOM 4YacThio 00111€00pa30BaTENbHOrO IMKIa 00pa3oBaTeIbHON
nporpamMmbl B cootBeTcTBHH ¢ PI'OC CIIO mo cnenuanabHocTH 38.02.04 KomMmepuus (1o oTpaciisim)

1.2. lesn 1 mu1aHupyeMble pe3yJibTAaThl OCBOCHUS JUCUHMIIIIMHBI:

1.2.1. leau TUCUUIIHHBI
ConeprkaHue mporpamMmbl 00111e00pa3oBaTeIbHON TUCITUTUTMHBI « XUMUS HAMPABIICHO HA JOCTIKCHHUE CIICTYIONINUX eJIH:

-(bOpMI/IpOBaHI/Ie Y CTYACHTOB XUMMYECKON COCTaBJISIIOLICH eCTeCTBeHHO'Hay‘IHOﬁ KapTUHBI MHpPa KaK OCHOBBI IIPUHATHA pemeHHﬁ B
JKU3HCHHBIX U ITPOU3BOJACTBCHHBIX CUTYalIUAX, OTBCTCTBCHHOI'O IIOBCIACHUA B HpPIpOI[HOﬁ cpeac.

1.2.2. [lnanupyemMble pe3yJabTaThl 0CBOEHMS 0011e00pa3oBaTebHON TUCHUIIMHBI B cOOTBETCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO

Kox u HauMeHoBaHHne IlnanupyemMblie pe3yJbTaThl 0CBOCHHS JUCHHILIHHBI
?;‘;&D;I:gzzr;g O0mue JAvcuuniMHapHbIe

OK 01. B yacTu Tpy10BOT0 BOCIIUTAHUSA: - BJIAQJIETh CHCTEMOM XUMHUYECKHX 3HAHUH, KOTOpas
Bri6upaTh criocoOsl - TOTOBHOCTb K TpYydy, OCO3HAaHHE IIEHHOCTH | BKJIIOYAET: OCHOBOIOJATAIONINE MOHATHS (XUMHYCCKUN
peleHus 3aaad MacTepCTBa, TPYA0TI00HE; 9JIEMEHT, aTOM, JICKTPOHHAs 000JI0UKa aToMa, s-, p-, d-
npodeccroHaIbLHON -  TOTOBHOCTh K  AaKTHBHOW  JCATEIHHOCTH | DJICKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJICKYJIa,
NEATEIILHOCTHU TEXHOJOTHUYECKONW M COIMAIbHOM HAMpaBJIEHHOCTH, | BAJIGHTHOCTh,  JJEKTPOOTPHUILIATEILHOCTh,  CTEICHb
MPUMEHHUTEIIBHO K CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH U | OKUCJICHUS, XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHASI Macca,
Pa3IUYHBIM KOHTEKCTaM CaMOCTOSITEIbHO BBIMOJHATH TAKYIO JEATEIbHOCTD; | MOJIIPHBIN 00BeM, YIJIEPOIHBIN CKEJIET,
- UHTEpeC K pa3IUYHBIM chepam | QyHKIIMOHATBHAST ~ TPYIIA,  pagudKal,  H30MEpHs,

npodeccCuoOHAIBHON A TEIBHOCTH, H30MEpHI, TOMOJIOTUYECKHI pan, TOMOJIOTH,

VIJIEBOJIOPOJIbI,  KHUCIOPOJA- W a30TCOJAEpXaliue




Osaanenue YHHUBEPCAJIbLHBIMHU yueOHBIMU
MO3HABATEJIbHBIMH AeHCTBUSAMMU:

a) 0a30Bble JIOrMYECKHe TeCTBUA.

- CaMOCTOSITEIIBHO dbopMynupoBaTh "

aKTyaJqu3upoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIIECTBEHHbIM NPU3HAK WU
OCHOBaHUA JUIsl CpaBHEHUs, Kiaccuukanuu u
000011IeHMS,

- ONpEeNeNATh UEIU JAEATEIIbHOCTH,
napaMeTpbl U KPUTEPUH UX TIOCTHKECHUS,
- BBISBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB ILEIAM, OICHUBATH
PHUCKH MOCIEICTBUN JI€SITEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEUICHUU
YKU3HEHHBIX TTPoOJIeM

0) 0a30BblIe HcCe0BaTeIbCKHE IeiiCTBHS:

- BJIaJIeTh HaBBIKAMH Y4eOHO-HUCCIIEIOBATEIBCKON 1
MPOEKTHON JEATEIIbHOCTH, HABBIKAMH Pa3peIICHUS
po0eM;

- BBIBJISATh NPUYMHHO-CJIEJACTBEHHBIE CBS3U U
aKTyaJIM3UpOBaTh 3aj]layy, BBIJIBUTATh THUIIOTE3Y €€
pelieHus, HaXOJIUTh apryMEHTBI JUIST
JIOKa3aTelIbCTBA CBOUX YTBEPXKIECHUM, 3a]1aBaTh
MapamMeTpbl U KPUTEPUH PELICHUS;

- AHAJM3UPOBATh IIOJYYEHHBIE B XOJI€ PEUICHUSA
3aJlaud Pe3yJIbTaThl, KPUTUYECKH OILICHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH HW3MEHEHHUE B
HOBBIX yCJIOBUSX;

- YMETh IMEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U
MTPAKTUIECKYI0 00JIACTH KUZHEEATEIHHOCTH;

3aJaBaThb

COCIMHEHUs, ONOJIOTMUECKHM AaKTHUBHBIE BEIECTBA
(yrneBoawl, SKHpbI, O€JIKH), MOHOMEpP, MOJUMED,
CTPYKTypHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUsA,  KPUCTAJUIMYECKas  peIIeTKa,  THUIIbI
XUMHYECKHUX peakiuit (OKHCTUTENBHO-
BOCCTaHOBUTEJIbHBIE, 9K30-H SHIOTEPMUUYECKHE,

peakuud HMOHHOrO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JTUCCOLMALINS,
OKHCIIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XMMHMUYECKOU
peakiuy, XUMUYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI
(Teopust ~ XMMHUYECKOTO  CTPOEHHUS  OpPraHMYECKUX
BemectB A.M. BytiiepoBa, Teopus 3IEKTPOIUTHUECKOM
JUCCOLMALINH, NEPUOIUYECKUI 3aKOH J.N.
Menneneesa, 3aKOH COXpaHEHUS Macchbl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  S3BIK  XUMMHH,
(akTOJIOTUYECKHUE CBEJEHUSI O CBOMCTBAX, COCTaBe,
HOJyYEHUH U 0€30M1aCHOM HCHOJIb30BAHUH Ba)KHEHIINX
HEOPraHUYeCKUX U OPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKON EATEIbHOCTH YEJIOBEKA;

- YMETb BBIABIATH XapakTEpHbIE IPU3HAKU U
B3aMMOCBSI3b  W3YYECHHBIX  IIOHATUH, IMPUMEHATH
COOTBETCTBYIOILIME MOHATHUS IIPU ONKUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKHX M OPraHUYECKUX BEIECTB U
UX MPEBPAIICHN; BBIABIATE B3aMMOCBI3b XUMHUYECKHX
3HaHUW C TOHATHAMM M NPEICTaBICHUSAMH APYIHX
€CTECTBEHHOHAYYHBIX IPEMETOB;

- YMETh MCHOJb30BaTh HAUMEHOBAHMS XUMHUYECKHX
COCJIMHEHUN MEXKIYHApPOJHOI0 COK3a TEOPETUUECKON U
NPUKIAJHOM XMMHM W  TPUBHAJIbHBIE HAa3BaHUsA
BAKHEHIINX BEUIECTB (ITUJIEH, ALETUIIEH, IJULEPHH,
¢denon, ¢dopmanbaerun, yKCyCcHash KHUCIOTa, TIJIMLUH,
yrapHbIM ra3, YIVIEKHCIBIM Tra3, aMMHUaK, ralleHas
U3BECTbh, HETAIlIEHAs U3BECTh, TUTHEBAS COJIAa U IPYTHUX),




- yMETb MHTETPUPOBATH 3HAHUSA U3 Pa3HBIX

MpEeAMETHBIX 001acTei;

- BBIABUI'aTh HOBBIC niacu, npeajaraTb

OpUTHHAJIbHBIE TOJXO0/IbI U PEIICHHUS;
- CIIOCOOHOCTH ux MCIIOJIb30BAHMUS
IIO3HABATEIbHON Y COLIMAIBHON MPAKTUKE

B

COCTaBIATH (DOPMYJIBI HEOPTAaHUYECKUX U OPTaHUUECKUX
BEILIECTB, YPABHECHUSI XUMUUECKUX PEAKINI, OOBSICHATD
MUX CMBICI, MOATBEPXKAATh XAPAKTEPHBIE XHUMHUYECKHUE

CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMU
DKCIIEPUMEHTAMU U 3aIMCAMHM YPaBHEHUN XUMHUYECKHUX
peaKuui;

- YMETh YCTaHaBJIMBATh MPUHAIJICKHOCTh W3YYEHHBIX
HEOPraHUYeCKUX W  OpPraHMYeCKUX  BEHIECTB K
OTpENIeNICHHBIM KJIaccaM W TpynnaM COEIUHEHHH,
XapaKTepU30BaTh MX COCTaB M BAXKHEWINIME CBOWCTBA;
OTIPENIeNATh BUJIBI XMUMHYECKUX CBsI3€H (KOBaJICHTHas,
WOHHAs,  MeTajulnueckas,  BOJOPOJHAs),  THUIIbI
KPUCTAITNIECKUX pelieToK BEIIIECTB;
KJ1acCU(UIIUPOBATh XUMUYECKUE PEAKINH;

- cdopMUpoBaTh MPEACTABICHUS: O XHUMHYECKOMN
COCTAaBJIAIONICH ECTECTBEHHOHAYYHOW KapTHUHBI MHpA,
pOJIM XUMHUM B T[IO3HAHUU SIBJICHUM TNPUPOIBI, B
(GbopMUPOBaHUM MBIILIEHUS U KYJIbTYphl JTUYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM st
pelIeHus] MPaKTUYECKUX 3a/ad M IKOJIOTHYECKH
000CHOBaHHOTO OTHOIIEHUSI K CBOEMY 3[0pPOBBIO U
NPUPOIHOM Cpelie;

- YMETh MIPOBOJUTH PACUETHI [0 XUMUYECKUM (popmyam
U YPaBHEHUSM XUMUYECKUX PEAKIUH C UCTIOJIb30BAHUEM
(bu3nUeCKUX BEIMYMH, XapaKTEPU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOU CTOpPOHBI: MAacchl, o0Bpema
(HOpManbHbBIE YCJIOBHS) ra3oB, KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BATh CHUCTEMHBIE XHMHUYECKHWE 3HaHUS IS
NPUHATUS pEHIEHUH B  KOHKPETHBIX JKU3HEHHBIX
CUTyalusX, CBSI3aHHBIX C BENIECTBAMM U  HX
PUMEHEHUEM




OK 02.
Hcnonws3oBats
COBPEMEHHBIE CPEJICTBA
MOKCKA, aHaJIh3a U
MHTEpHpeTanuu
uHpopMaLMK U
MH(OPMALIMOHHBIE
TEXHOJIOTUU JJIs
BBITIOJIHEHUS 33]1a4
npodeccroHaIbLHON
NesTEeNbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUSA:

- c(hopMUPOBaHHOCTh MHPOBO33pEHUA,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd U OOIIECTBEHHOM MPAKTUKH,
OCHOBAHHOT'O Ha Taore KYJIbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
MOJUKYJBTYPHOM MHPE;

- COBEPIICHCTBOBAHME SI3BIKOBOM M YHMTATEIbCKOM
KYJbTYpPbl KaK CpEICTBAa B3aUMOJICUCTBHS MEXIY
JIOIbMU U TIO3HAHUSI MUPA;

- OCO3HAHME IIEHHOCTH HAy4YHOH JEeSITEIbHOCTH,

TOTOBHOCTh  OCYHIECTBISATH  TMPOCKTHYIO U
WCCJIEA0BATEIBCKYIO JICATEIbHOCTh MHIUBUIYATBLHO
U B TPYIIIE;

OBJiagenue YHUBEPCAJIbHBIMH Y4eOHBbIMH

NMO03HABATEJIbHBIMH 1eHCTBUAMM:

B) padora ¢ nHpopManmeii:

- BJaJIeTh HABBIKAMM TOJy4YeHUsS MHPOpMALUU W3
UCTOYHUKOB  Ppa3HbIX THUIOB, CAMOCTOSITEILHO
OCYIIECTBIISITh MOUCK, aHAJIN3, CUCTEeMATH3AIUI0 U
UHTEPIIPETAINI0 HHGOPMALIMKA PA3IUYHBIX BUIIOB U
¢dbopM mpecTaBlIeHUS;

- co37aBaTh TEKCThl B pa3lU4HBIX (opmaTax c
y4eTOM Ha3HaueHus UWHPOpMalud U IeJeBOH

ayIuTOpUH, BBIOMpas  ONTUMAIbHYIO  dopMy
NPEJICTABIICHUS U BU3YyaTH3aIUy;

-  OLIEHUBATh  JIOCTOBEPHOCThH, JIETUTUMHOCTh
uHpOpMallUKU, €€ COOTBETCTBHE IMPABOBBIM U

MOPAJIBHO-ITUYECKUM HOPMaM;
- HUCHOJB30BaTh CpeICTBA HH(POPMALMOHHBIX |

KOMMYHHKAITMOHHBIX ~ TEXHOJOTUH B  pPEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX u
OpraHU3allMOHHBIX  3aJa4 c coOII0IeHuEM

- yMEeThb IUJIAHUPOBaTh M BBINOIHATE XUMHUYECKUN
AKCIIEPUMEHT (TIpeBpaIlieHUsI OPraHUYECKUX BEIIECTB
MIPU HAarpeBaHUU, MOJYYECHHE STWICHA U U3YUYECHHUE €r0
CBOMCTB, KAaUe€CTBEHHBIC pPEAKIHH Ha aJbJCTUIbI,
KpaxmMaJ, YKCYCHYIO KUCJIOTY; JIeHaTypalus OEIKOB Mpu
HarpeBaHWU, IIBETHBIE pPEAKIUU OEJIKOB; MPOBOJUTH
peakIMu MOHHOTO OOMEHa, OMPENENATh CPeAy BOIHBIX
pacTBOpOB, KauyeCTBEHHBIE peEaKkIUu Ha Cyibdar-,
KapOoOHAT- W XJOPUI-aHUOHBI, HAa KAaTHOH aMMOHHUS,
pelath  AKCIEepUMEHTANbHBIE 3aJa4d [0 TeMam
"Mertamnel" u "Hemeraqnbl") B COOTBETCTBUM C
nMpaBUjiaMd TEXHUKH O0€30MaCHOCTU TIPU OOpalieHUu C
BELIECTBAMU U  JIaDOpAaTOPHBIM  00OpYIOBaHUEM;
IIPEACTABIATh PE3YJIbTAaThl XUMUYECKOT0 IKCIIEPUMEHTA
B ¢opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii ¥ QOpMyJIUPOBATh BHIBOJBI Ha OCHOBE 3THUX
pe3yIbTaToB;

- YMETh aHAJIM3UPOBATHh XUMHUYECKYIO HH(OpMAIHIO,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTB
MaccoBoit uHdopmalu, cetb UHTepHET u Ipyrue);

- BJaJI€Th OCHOBHBIMM METOJAaMHU HAay4YHOTO MO3HAHUs
BEIIECTB W XHMMHYECKUX SIBJICHUH (HaOironeHue,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

- YMETh MIPOBOJUTH PACUETHI [0 XUMUYECKUM (popmyram
Y YPAaBHEHUSIM XUMUYECKUX PEAKINI C UCIOJIb30BAHUEM
bu3MUeCKUX BEIMYMH, XapaKTEPU3YIONIUX BEIIECTBA C
KOJIMYECTBEHHOMU CTOpPOHBI: Macchbl, o0Bpema
(HOpManbHbBIE YCJIOBHS) ra3oB, KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BAaTh CHUCTEMHBIE XMMHUYECKHWE 3HAHUS IS

IPUHATHAS PEUICHUM B  KOHKPETHBIX JKM3HEHHBIX
CUTyalusX, CBSA3aHHBIX C BELIECTBAMH U  HUX
IIPUMEHEHUEM




TpeOOBaHUN SPrOHOMUKH, TEXHUKUA O€30MaCHOCTH,

TUTUEHBI, pecypcocOepeKeHHs, TMPaBOBBIX U
ATUYECKUX  HOPM, HOpPM  HH(POPMAIMOHHOU
0e301acHOCTH;

- BJIaJIETh HABBIKAMU pACIO3HABaHUS U 3alllUThI
uHpopManuy, HUHOOPMAIIMOHHON ©0€30MacHOCTH
JUYHOCTH,

OK 04.

O¢ddexTuBHO
B3aUMOJIEVICTBOBATL U
paboTaTh B KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOOTIPEICTICHUIO;

-OBJIaJICHHE HAaBBIKAMH y4€OHO-UCCIIE0BATEIBCKOM,
MIPOCKTHOM M COIMAIbHOM JIEATEIbHOCTH;
OBiaanenune YHHMBEPCAJIbHBIMHU
KOMMYHUKATHBHBIMH J1efiCTBUSIMM:

0) coBMeCTHAas J1eITeJIbHOCTD.

- TIOHMMAaTh M MCIOJB30BaTh IPEUMYILECTBA
KOMaHJIHOW Y WHJIUBUAYaJbHON PabOTHI;

- TPUHUMATh 1M COBMECTHOM JEATEIbHOCTH,
OpPraHU30BBIBATh U KOOPJIMHUPOBATH JECUCTBUSA 110 €€
JOCTW)KEHHUIO:  COCTaBJATh  IUIAH  JIEUCTBUM,
pacnpenensaTh pojau ¢ Y4eTOM MHEHUM YYaCTHUKOB
00CyXKIaTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJAMHUPOBATH U BBIMOJIHATE PabOTy B YCIOBHUAX
peaJbHOTO, BUPTYAIBHOTO W KOMOWHHPOBAHHOTO
B3aMMO/JICUCTBUS;

- OCYIIECTBJIATh IO3UTHUBHOE CTPATETUUYECKOE
MOBEJICHNE B PA3JIUYHBIX CUTYAIUSAX, MPOSBIATH
TBOPYECTBO M BOOOpakeHUE, OBITh HHUITUATUBHBIM
OBJ1aleHHe YHUBEPCAJbHBIMU PeryJsiTUBHBIMH
NefCTBUSAMU:

r) IPUHATHE ce0sl U APYTUX JIIeil:

- IPUHUMATh MOTHUBBI U apTyMEHTBI JPYTUX JIIOEH
IIPU aHAJIN3€e PE3YJIbTATOB ACSATEIHLHOCTH;

- yMeThb IIJIJaHUPOBaTh M BBIMOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIpeBpaIllCHUsI OPraHUYECKHUX BEIIECTB
MIpU HArpEeBaHWM, MOJTYUYEHHE ITHJICHA U M3YyYCHHE €Tro
CBOWCTB, KAaueCTBEHHBIC pEaKIMH Ha ajbJCTHU]IbI,
KpaxmMaJ, YKCYCHYIO KUCJIOTY; JIeHaTypalus OCIKOB IIPH
HarpeBaHWU, IIBETHBIC pEAKIMU OEJKOB; MPOBOJIUTH
peaklud MOHHOTO OOMEHa, ONpeAeNiaTh Cpely BOAHBIX
pacTBOpOB, KayeCTBEHHBIE pEaKIUU Ha Ccyibdar-,
KapOOHaT- W XJIOPUJ-AHUOHBI, HA KATUOH aMMOHUS;
pemarb AKCHEpUMEHTAJIbHBIE 33Jaud [0 TeMaMm
"Metamibl" u  "Hemerawuibl') B COOTBETCTBUHU C
NpaBWIAMH TEXHUKH O€30MacHOCTH MpPH OOpalieHUH ¢
BEIIECTBAMU U  JIaDOpAaTOPHBIM  00OpYIOBaHUEM;
MPEJICTABIISATh PE3YIbTAThl XUMHUYECKOTO KCIIEPUMEHTA
B ¢opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 (opMyIUPOBATH BBHIBOJBI HA OCHOBE 3TUX
pe3yNbTaToOB




- MPU3HABATh CBOE MPABO U MIPABO JIPYTHUX JIIOACH Ha
OIITNOKMU;

- Pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUH
JPYTOTO YEJIOBEKA;

OK 07.

ConericTBoBaTh
COXPAHEHUIO OKPYKAIOIIEH
Cpelibl,
pecypcocOepeKeHHIo,
MPUMEHSTh 3HaHUs 00
M3MEHEHUHU KIIMMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, 3P (HEKTUBHO
EeVCTBOBATH B
Ype3BhIYANHBIX CUTYALUIX

B o01acTH 3K0J10rH4YeCKOro BOCIUTAHUA:

- c(hopMUPOBAHHOCTH JKOJOTUYECKON KYJIBTYPHI,
MMOHMMAaHHWE BJIMSAHHUSA COIMAIBHO-YKOHOMHUUYCSCKUX
MPOIECCOB Ha COCTOSIHUE MPUPOIHOM U COIUATBHOM
cCpeabl, OCO3HaHWE TrJI00aJbHOTO  XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

- TUIAHUPOBAHUE W OCYLIECTBIICHUE JEUCTBUU B
OKpYyKalollleil cpeJie Ha OCHOBE 3HAHUS IeJen
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEIPUATHUE JNEUCTBUM, MPUHOCIIIAX BPEd
OKPY’KaIOILIEN Cpelie;

- yMEHHE TMPOTHO3UPOBATH HEOJIArONMPHUSITHBIC
SKOJIOTHYECKUE TIOCIEICTBUS MPEAITPUHUMAECMBIX
JIEUCTBUI, IPENOTBPAIIATh UX;

-pacClIUpPEHUE ONbITA AEATEIBHOCTH KOJIOTUYECKOU
HAIPaBJIEHHOCTH;

- OBJIaJICHHUE HaBBIKAMU y4eOHO-
HCCIIEOBATEIbCKOM, TPOCKTHOM H COLMAIbHOU
JICITEIBbHOCTH

- chopMUpOBaTh MPEACTABICHUS: O XHUMHYECKOH
COCTAaBJIAIONIEH E€CTECTBEHHOHAYYHOW KapTHUHBI MHpA,
poJii XUMUM B TIO3HAHUU SIBJICHUM NPUPOIBI, B
(GbOopMHUPOBaHUM MBIIIJIEHUS! U KYJIbTYphl JIUUYHOCTH, €€
(GYHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOAMMOM st
pelieHus] MPaKTUYECKUX 3alad M IKOJOTHYECKH
000CHOBaHHOTO OTHOIIEHUSI K CBOEMY 3JI0pPOBbIO U
MIPUPOJTHOM CpeJIE;

- yMeTb  coOiojaTh  MpaBWia  3KOJOTUYECKH
1IeJIECO00Pa3HOro MOBEACHHUS B OBITY U TPYJIOBOU
JESTENIbHOCTU B LIETSIX COXPAHEHUsI CBOETO 3/I0POBbS U
OKpy’)XKarollell  MpUpPOJHOM  cpelbl;  yYUTHIBATh
OMAaCHOCTb  BO3JEHCTBHMSI HA JKUBBIE OPIaHU3MBbI
OIpE/IETICHHBIX BEILIECTB, IMOHUMAasl CMBICT IOKa3aTes
IpeeNIbHOM TOMYCTUMOM KOHLIEHTPALUU

IIK 3.6

O06ecrieynBaTh COOIIOEHNE
CaHWUTapHO-
SMHUAECMHOJIOTHUYECKUX
TpeOOBaHMIA K TOBApam H
yIaKOBKe, OIICHUBATh
KauyeCTBO MPOIIECCOB B
COOTBETCTBHH C
YCTaHOBJICHHBIMHU
TpeOOBaHUSIMHU

B o6s1acTH TPyI0BOr0 BOCHUTAHUS:

-TOTOBHOCTH K TpPYAY, OCO3HAaHHEC I[CHHOCTH
MacTepCTBa, TPYA0TI00HE;
-TOTOBHOCTh K AKTUBHOMN JCATEITBHOCTH

TEXHOJIOTHYECKON U COLMAJIBLHOW HANPaBJIECHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATh, IUTAHUPOBATH U
CaMOCTOSITEIBHO BBIIOJIHATH TAKYIO AEATEIIBHOCTD;
B 00/1acTH 3K0JI0rH4€CKOro BOCIUTAHHUA:
-c)OPMUPOBAHHOCTh  IKOJIOTHUYECKOH  KYJIBTYPHI,
NOHMMAHHUS BJIMSIHHUS COIMAIbHO-?’KOHOMHYECKHUX

- chopMupoBaTh TMPEACTABJICHHS: O XHMHYCCKOMN
COCTAaBJIAIONICH €CTCCTBCHHOHAYYHOW KapTHHBI MHPA,
pOJIM XMMHH B TIO3HAHWHM SIBIICHMA TIPUPOIBI, B
(GbOpMHUPOBAHUHU MBIIIJICHUS W KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOMN IS
peIIeHusT TPaKTHYEeCKUX 3a7ad ¢ OKOJOTHUYECKH
000CHOBaHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOAHOMN CpeELE;

- YMETh COOI0aTh MPaBHIIa YKOJIOTHUECKU
11eJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOU




MPOLECCOB HA COCTOSTHUE MPUPOJHON U COUATBHOU
Cpelbl, OCO3HaHHWE TIJ00aJbHOIO  Xapakrepa
9KOJIOTUYECKUX MPOOIIeM;

-aKTUBHOE HENPHUHATHE JCHUCTBHUM, IPUHOCALINX
BpEJl OKPYIKAIOIIEN CPEJIE;

- pacIIUpEeHUE OMbITa JeATEIbHOCTH SKOJIOTUYECKOM
HAIpPaBJICHHOCTH

Osianenne YHHMBEPCAJIbHBIMHU
NMO3HABATEJIbHBIMU JeHCTBUSIMH

0) OCYIIECTBIATH IICJICHANPABICHHBIA  TOUCK
nepeHoca  CpeAcTB, CHOCOOOB  JIEWCTBHA B
npodeccuoHaNbHYIO Cpeay

B) HCHOJb30BaTh CpEACTBA HH(DOPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX ~TEXHOJOTUH B  pELIEHUU
KOTHUTHBHBI, KOMMYHHKATUBHBIX U
OpraHM3alMOHHBIX  3aJa4y  C  COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHECHBI, pecypcocOepexenus, HOpM
nH(OpMaIMOHHON OE30MaCHOCTH.

JIESITENLHOCTH B LIENSAX COXPAHEHUS CBOETO 3J0POBbS U
OKPY’KaOIIEeH IPUPOJHOMN CpElIbl; YUUTHIBATH
ONACHOCTh BO3/CHMCTBUS HA JKUBBIE OPTAHU3MBI
ONPEAECICHHBIX BEIIECTB, IOHUMAasl CMBICII IOKa3aTeNs
MPEAETBbHON TOMYCTUMON KOHIIEHTPALHUH;

YMETh MCIOJb30BaTh HANMEHOBAHUS XHMHYECKHX
COEJIMHEHUN MEXTYHAPOJAHOTO COI03a TEOPETUUYECKOMN U
NPUKIATHON XUMHUU W TPUBHAIbHBIC Ha3BaHUS
BOKHEUININX BEIIECTB (OTUJICH, alleTUJICH, TJIMIEPHH,
dbenon, Qopmanpaerua, yKCyCHas KHUCJIOTa, TIHWIIMH,
yrapHbelii ra3, YTIJIEKUCIbIA Ta3, aMMHaK, TalleHas
W3BECTh, HETAIlICHAs! U3BECTh, MUTHEBAS CO/IA U IPYTHUX),
COCTaBJIATH (HOPMYJIBI HEOPTAHUYECKUX U OPTaHUUECKUX
BEIIECTB, YPAaBHEHUSI XUMUUYECKUX PEAKIHM, OOBICHATD
UX CMBICH; MOATBEPKAATh XapaKTEPHBIE XUMUYECKHE
CBONCTBA BEILIECTB COOTBETCTBYOLIMMU
AKCIIEPUMEHTAMU U 3aIUCAMHM ypPaBHEHUN XMMHUYECKHX
peaxkuuu;

- YMETh YCTaHaBJIMBaTh NMPUHAMJICKHOCTh M3YYEHHBIX
HEOPraHWYeCKUX W  OpPraHMYeCKUX  BEHIECTB K
ONpENEeNIEHHBIM KJlaccaM W TpynnaM COEIUHEHUH,
XapaKTEepU30BaTh MX COCTAB M BAa)KHEWILINE CBOWCTBA;
ONpEeNEeNATh BUIBl XUMHUYECKUX CBsA3€H (KOBaJICHTHas,
MOHHAs, MeTaJInyecKasi,  BOAOPOJHAs),  THUIIBI
KPUCTAJUTUNYECKUX peleToK BEILIECTB;
KJIACCU(PUITUPOBATh XUMUYECKUE PEAKITUH;




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHON

JAUCHUIIJINHBI «XUMUSA»

2.1. O0beM JUCUMILTHHBI M BUIbI y4eOHO# padoThI

Bup yuyeoHoi# padoTbl

O0BLeM B yacax

O0beM o0pa3oBaTe/IbHOM MPOrPaMMBbI JUCIHUIIIMHBI 72
B T.4.

OcHoBHOE copep:KkaHue 64
BT. 4..

TEOPETHYECKOE O0yUCHUE 32
MPAKTUYECKUE 3aHATHS 22
71a00paTOPHBIC 3aHATUS 10
IIpodeccuonabHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CopepKaHne 6
NMPHUKJIAJTHOT0 MOYJIA)

BT. 4.

TEOPETHYECKOE O0yUCHUE 2
NPaKTUYECKHUE 3aHATUS 4

IIpomeskyTouHasi aTTecTaums (3a4eT)




2.2. TemaTu4ecKkuii IVIAH U COAEPKAHME JUCUMIIIIMHBI

dopmupyemMbl
HaunmenoBanue Conep:xanue yueGHOro MaTepuaia (0OCHOBHOE H npoq)eccn0Ha.m>ﬂou-opneHTnpOBannoe), OBLEM 9AC0B e
pa3esioB U TeM JadopaTopHbIe U MPAKTHYECKHE 3aHATHS, MPUKJIATHOH MOTYJIb O —
1 2 3 4

OcHOBHOe cofep:KaHue 64
Pa3zgea 1. OcHOBBI CTpOeHMS BellecTBA 6
Tema 1.1. OcHoOBHOE coaep:KkaHue 4 OK 01
Crpoenue aToMoB Teopernueckoe 00y4yeHue 2
XUMHICCKHX 1-2. CoBpemenHass Mojieiab cTpoeHusi aroma. CHMBOJMYECKHH S3bIK XUMUU. XHUMHUYECKHM
SJIEMEHTOB U IIPUPO/A  |3eMeHT. DNeKTpoHHas KoHpurypamus aroma. Knaccudukaius XuMUYeCKUX 3JIEMEHTOB (s-, P-
XMMHYECKOH CBS3H , O-amementsr). BajeHTHBIC 3JIEKTPOHBI. BalleHTHOCTB. DICKTPOHHAS MPUPOIA XUMHUYECKOM 2

CBSA3M. OJEKTPOOTPULIATENLHOCTh. Buabl XuMHUecKoW cBs3W (KOBaJieHTHas, HWOHHAas,

METaJUIMYECKasi, BOJOPOJIHAS)) U COCOOBI €€ 00pa30BaHusl.

IIpakTHYecKue 3aHATHUS 2

3-4.Pemenuie 3ajaHui Ha UCII0JIB30BAHUE XUMHUYECKOM CUMBOJIMKU M Ha3BAHUN COEIMHEHUH 110

HOMEHKJIATYPE MEKIYHAPOIHOIO COK3a TEOPETUYECKON U NPUKIIAAHON XUMHUH U TPUBUAJIbHBIX

Ha3BaHUM JUI1 COCTAaBJICHUS XUMHUYECKUX (OPMYJ JBYXaTOMHBIX COEIMHEHUI (OKCHIOB,

CyIb(GUA0B, TUAPUIOB U T.I1.) U APYTUX HEOPIraHUYECKUX COCUHEHUN OTJIEIbHBIX KIaCCOB. 2

IIpakTnyeckue 3amaHusl HAa YCTAHOBIEHHUE CBS3U MEXIY CTPOCHHEM aTOMOB XMMHMYECKHX

JIEMEHTOB U NIEPUOJNYECKUM U3MEHEHNEM CBOMCTB XMMUYECKHUX IEMEHTOB U UX COEJUHEHUI

B COOTBETCTBMH C 0JI0KeHHEM [leprnoinyeckoil CCTEMBI.
Tema 1.2. OcHoBHOe conepxkaHue 2 OK 01
Ilepuonnyeckuii 3akoH | [IpakTHYecKne 3aHATHS 2 OK 02
1 Tabmuna J[. 1. 5-6. [epuoanueckas cuctemMa xuMmuueckux 3neMmerToB JI.J1. MenaeneeBa. @u3ndeckuii CMBICIT
Menneneesa [Tepuonnueckoro 3akona J[.1. MenaeneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHYECKHUX

3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXHBIX BEIIECTB B COOTBETCTBHU C MOJOKECHHEM

XUMUYECKOro deMeHTa B [leproanueckon cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUYCHUE 5

[Tepuoamnueckoro 3akona [I.M. Menneneesa. [Iporuosst .. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX DJIEMEHTOB.

Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM HAa  XapaKTEpHU3aLUIO
XUMHUYECKUX DJICMEHTOB «MeTananyeckue / HEMETaIJINYECKHUE CBOMCTBA,




3JIEKTPOOTPULATENBHOCTh XUMHUYECKUX 3JJIEMEHTOB B COOTBETCTBHM C HUX D3JIEKTPOHHBIM
CTPOEHHUEM U TIOJIOKEHUEM B TNEPUOAUYECKON CHUCTEME XUMHUYECKHX diemeHtoB /JI.M.
MenneneeBay.

Paznen 2. XumMuyeckue peakuuu 10
Tema 2.1. OcHoBHOE coepxkaHue 4 OK 01
Tl XUMHUIECKHX Teopernyeckoe oGyueHue 2
peakiuin 7-8. Knaccudukanuss u TUIBI XMMHUYECKUX PEAKIUN C yYaCTHEM HEOPraHWYECKUX BEIIECTB.

CocrapiieHHE ypaBHEHUW PEAKIUN COCIUHEHHUs, PA3OKEHHUs, 3aMellleHus, OOMEeHa, B T.d.

peakuuii ropeHusi, OKUCIIEHUA-BOCCTAHOBJICHHUS.

VYpaBHeHUs OKHUCIeHUsI-BoccTaHoBIIeHUA. CTeneHb okuciaeHusl. OKUCIUTETb U BOCCTAHOBUTEITb. 2

CocraBieHne ¥ YypaBHUBAHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUI METOJIO0M

aNeKTpoHHOro  OanaHca.  OKHUCIMTENbHO-BOCCTAHOBUTEIbHBIE  pEakUuu B IPUPOJIE,

POU3BOJICTBEHHBIX MPOIIECCaX U KU3HEEATEIbHOCTH OPraHU3MOB.

IIpakTHYecKue 3aHATHUS 2

9-10. KonnyecTBeHHBbIE OTHOIICHHS] B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U

pacyeTsl 10 ypaBHEHUSAM XHMHMUYECKUX peakiuil. MoJjib Kak €JuHUIa KOJWYECTBA BEIECTBA.

MounsipHasi Macca. 3aKOHBI COXpPaHEHHsI MacChl U SHEPTrUu. 3aKoH ABoraapo. MomsipHblil 00beM

ra3oB. OTHOCHUTEJIbHAS IUIOTHOCTh Ia30B.

11-12. PacyeTsl MO ypaBHEHUSAM XHUMHUYECKUX PEAKIIMNA C HCIOIB30BaHUEM MaccChl, 00bema 9

(HOpMaJIbHbBIE YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA.
Tema 2.2. OcHoBHOe conepxkaHue 4 OK 01
DIIEKTPOIUTHYECKAS TeopeTnueckoe 00yueHne 2 OK 04
JMCCOLMALINS U HOHHBIN (13-14. Teopusl SIEKTPOIMTHYECKON HuccouManuu. VIOHBI DJIEKTPOJIUTHI, HESIEKTPOIMTEL
oOMeH Peaknuu nonnoro oomena. CocraBiieHHE peakivii HOHHOTO OOMEHa MyTeM COCTaBJICHUS UX 5

MOJIHBIX M COKpAILIEHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMH. 3aJaHus Ha

COCTaBJICHUE HOHHBIX PEAKIUU.

JlabopaTopHble 3aHATHS 2

15-16. JlabopaTtopHas paboTa « THUIBI XUMHYECKHX PEAKITUID.

HccnenoBanue TMNOB (IO COCTaBY M KOJIMYECTBY MCXOAHBIX U 00pa3yloIIUXCs BEIIECTB) U 5

MIPU3HAKOB XUMHUUYECKUX peakuuil. [IpoBenenne peakuinii HOHHOro 0OMeHa, OIpeIeIEHUE Cpeabl

BOJIHBIX PACTBOPOB. 3aJJaHUsI HA COCTABJICHNE HOHHBIX PEaKIIUH.
Paspean 3. CTpoeHne U cBOHCTBAa HEOPraHMYECKHUX BelleCTB 16




Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa
CTpOEHHUE
HEOPTaHMYECKHUX
BEIIECTB

OcHoBHOE conepxkaHue

Teoperuueckoe o0y4eHnue

17-18. [Ipenmet Heopranuueckoit xumuu. Knaccudukamnms Heopranmueckux Bemects. [IpocTeie
U CJI0XHbIE BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUABI, THIPOKCHU/IbI, KUCIOTHI,
conu). BzauMOCBA3bp HEOpPraHMYECKHX BEUIECTB. ATpEratHble COCTOSHUSL BEIIECTBA.
Kpucrannmmueckue u amopduble BemiecTBa. THUIMBI KPUCTAUIMYECKUX PEIIETOK (aToMHas,
MOJIEKYJISIpHAsl, NOHHAs, MeTaJuInyeckas). 3aBUCUMOCTh (PU3WYECKUX CBOWCTB BEUIECTBA OT
TUINA KPUCTAIIMYECKOW pEeHIeTKH. 3aBUCUMOCTh XMMHUYECKOW aKTUBHOCTH BEIIECTB OT BUAA
XMMHYECKOU CBSI3U M THIA KPUCTAJUIMYECKON pemeTku. [IpuunHbl MHOrooOpas3usi BENECTB.

IIpakTnyeckue 3aHATHS

19-20. HomenknaTypa HEOPraHMYECKHMX BEIIECTB: Ha3BaHME BEIIECTBA MCXOJd W3 UX
XUMHUYECKOU (POPMYIIbI UM COCTaBJICHUE XUMHUYECKON (POPMYJITBI UCXOs U3 Ha3BaHUS BEIECTBA
no mexxayHnapoHoit (MIOITAK) unu TpuBHanbHO HOMEHKIAType.

Pemenue mnpakTuyeckux 3aJaHUN MO KiIacCU(UKAIMM, HOMEHKJIAType U XUMHYECKUM
dbopMynaM HEOpraHMYECKHX BEUIECTB PA3JIMYHBIX KIACCOB (yrapHbId Ta3, YIIEKUCIBIA Tas,
aMMuaK, TaleHass M3BECTb, HEraiieHas W3BeCTb, NMUThEBas CoOJa M JPYrux): Ha3plBaTh U
COCTaBJIATH (POPMYJIIBI XUMUYECKUX BEILIECTB, ONMPEAENIATh MPUHAMIEKHOCTD K KJIaccy.
Wcrounukn xumuueckodt mHpopmanuu (CpeAcTB mMaccoBod uHpopmanuu, cetb MHTEpHET U
apyrue). [lonck nndopmanuu 1o Ha3BaHUIM, UACHTH(PUKATOPAM, CTPYKTYPHBIM (hopMysaMm.

OK 01
OK 02

Tema 3.2.
POU3NKO-XUMUUYECKHUE
CBOMCTBA
HEOPraHUYECKUX
BCILIECTB

OcHoOBHOE copep:KaHue

TeopeTuueckoe o0yueHnue

21-22. Meramnel. OOmue ¢u3nueckue W XUMHUYECKHEe CBOHcTBa MeTamuioB. CrocoObl
MOJIydeHUS. 3HAUCHHE METAJIJIOB M HEMETAJIJIOB B IIPHUPOJIE M KU3HEACITEIHHOCTH YEIOBEKa U
opranu3MoB. Koppo3ust MeTallJIOB: BHJIBI KOPPO3UH, CIIOCOOBI 3allIUThI METAJIJIOB OT KOPPO3HH.
MeTtandeckas ocyja, € BIMSHHE Ha OPTaHW3M YeJIOBEKA.

23-24. Hemeramnel. OOmue ¢Gu3nUecKue M XUMHUYECKHE CBOMCTBA HEMETAJIOB. THITMYHBIC
cBoiictBa HemeramuioB [V— VII rpynn. Knmaccudukamus u HOMEHKIATypa COEIUHEHHIMA
HeMeTaJuIoB. KpyroBopoThl OMOTreHHBIX 3JIEMEHTOB B IPHPOJIE.

25-26. XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHIIOB,
THUAPOKCUIOB, KACIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COCIMHEHU, BBICIIUX OKCHJIOB U THJIPOKCHJIOB

IIpakTHYecKue 3aHATUSA

OK 01
OK 02




27-28. CocraBneHne ypaBHEHHH XHMHUYECKHX PEAKIU C Y4aCTHEM IMPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEUICCTB. METAUIOB M HEMETAUIOB; OKCHUAOB METAJIJIOB, HEMETAJLUIOB H
aM(OTEPHBIX 3JIEMEHTOB; HEOPIAHUYECKUX KHUCIIOT, OCHOBAaHUN U aM()OTEPHBIX THIPOKCHIIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

29-30. Pemenne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECCKUX 3aJaHHW Ha CBOIMCTBA, COCTaB,
MOJTydeHre W Oe30MacHOE WCIOIb30BAaHNE BAKHEUITNX HEOPTaHWYECKHX BEIIECTB B OBITY W
MPAKTHYECKON JEATEITLHOCTH YeTIOBEKa.

Tema 3.3.
Nnentudukamms
HEOPTraHUYECKUX
BCIICCTB

OcHoBHOE coepxkaHue

JlabopaTtopHble 3aHATHS

31-32. JIaGoparopHnas pabota «neHTudukaiys HEOPraHNYeCKUX BEIIECTBY.

Pemenne sxcnepuMeHTANBHBIX 3371249 [0 XUMUYECKHM CBOMCTBAM METAJUIOB U HEMETAIIJIOB, IO
pacIio3HABAHUIO U MOIYUYCHUIO COSANHEHUH METANIOB U HEMETAJLIOB.

WNnentudukanys HEOPraHWYECKHX BEIIECTB C HCIOJIB30BAaHHEM HX (PH3UKO-XUMHUCCKHUX
CBOWCTB, XapaKTEpHBIX KauyeCTBEHHBIX peaknuid. KadecTBeHHble peakuuu Ha cynbdart-,
KapOOHAT- ¥ XJIOPUA-aHNOHBI, HA KATHOH aMMOHUSL.

OK 01
OK 02
OK 04

Paznea 4.

CTpoeHuHe U CBOIICTBA OPraHNYeCKHX BEIECTB

24

Tema 4.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa

OpPraHN4YCCKUX BCIICCTB

OcHOBHOE copep:KaHue

TeopeTudeckoe o0yuenue

33-34. TlosBneHue W pa3BUTHUE OPraHMYECKONM XMMHUU Kak Hayku. [Ipeamer opranmdeckoii
XUMUU. MecTO 1 3HaUY€HUE OPTaHNYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHUYECKOE CTPOCHHE KaK TMOPSJAOK COENMHEHUSI aTOMOB B MOJIEKYJIE COIJIaCHO HX
BAJICHTHOCTU. (OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHUYECKOIO CTPOEHUS OpraHHYeCcKuX
coenuHeHuil A.M. ByTiepoBa. YTinepoaHblil CKEIET OPraHMYEeCKOl MOJEKYJbl. 3aBUCUMOCTh
CBOMCTB BEUIECTB OT XUMHUYECKOTO CTPOCHHUS MOJIeKyJl. 3oMepus 1 H30MEPBL.

[Tonsitue o ¢ynkumonansHoOM rpymnme. Pagukan. [MpuHIMNIBI KIaccupukanmuu OpraHUYECKUX
coeqMHEeHUN. MexayHapoHass HOMEHKIATYpa M IPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX
coenunenuit. Ilonarue o0 a30TcoAepKalIMX COCIUHEHUAX, OWOJIOTMYECKH aKTHUBHBIX
BelecTBax (yrieBoiax, )Kupax, 0eiaKax u Ap.), BRICOKOMOJICKYIISIPHBIX COSUHEHUSIX (MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO).

IIpakTHYecKue 3aHATUSA

OK 01




35-36. Homenkmnarypa OpraHMYECKHX COCJIMHCHHA OTICIBHBIX KJIAcCOB (HACHIIICHHEIE,
HEHACBIILIEHHbIE M apOMaTHYECKUE YTIJIEBOIOPOABI, CIUPTHI, (EHOJIbI, AJIbJETHJIbl, KETOHBI,
KapOOHOBbIE KUCIOTHI U Ap.) CocTaBlieHWE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OpMYII
OpPraHMYECKHUX BELIECTB OTAENIBbHBIX KJIACCOB, UCIOJb3Ysl MX HA3BaHMS IO CUCTEMATHYECKOU U
TPUBUAIBHOW HOMEHKJIAType (3TUJIEH, alleTHIIEH, TIUIEeprH, PeHos, (GopManbIeru, yKkcycHas
KHCIoTa, rauiuH). Pacuersl mpocteifmieid (GopMysabl OpraHMYecKOM MOJEKYJbl, UCXOIs W3
AJIEMEHTHOT'0 cocTaBa (B %).

Tema 4.2.
CBoiicTBa
OpraHNUYEeCKHUX
COEIMHEHUN

OcHoBHOe conepxkaHue

14

Teopernueckoe 00yyeHue

37-38. Du3MKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHHN OTAEIbHBIX KJIaCCOB
(ocobeHnHOCTH Knaccu(UKAIMK K HOMEHKIIATyPbl BHYTPH KJ1acca; TOMOJIOTHYECKUN PsI/T ¥ 00111ast
dhopmyna; nsomepusi; GU3NIECKUE CBOMCTBA; XUMHUUYECKHE CBOMCTBA; CLIOCOOBI MOJTYUCHHS):

39-40. TlpenenvHble yraeBOAOPOILI (aKaHBI U UKJIOANTKaHBI). ['OpeHne MeTaHa Kak OJIUH U3
OCHOBHBIX HMCTOYHMKOB TEIUIAa B MPOMBIIUICHHOCTH U ObITy. CBOHCTBA MPHUPOIHBIX
yTIIEBOJIOPOJIOB, HAX0XKICHUE B IPUPOIC U IPUMEHEHHE AJIKAHOB;

— HeTpellebHbIC (AIKCHBI, ATKUHBI M ATKaJIUEHB) U apOMaTHYECKUE YTIeBOIOpoabl. ['opeHne
alleTHICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO TIAMEHH JUJIsl CBAPKU M PE3KH METAaJIOB.

41-42. Kucnopopacojepxaiiue COCIMHEHHS (CIHUPTHI M (PEHOJIB, KapOOHOBBIC KHCIIOTHI W
3UPHI, aTbACTUABI U KETOHBIL, XKUPHI, YTICBObI). [IpakTHdeckoe MpuMeHEHUE STUIICHIJINKOJIS,
riunepuHa, Gpenona. [IpumeHenne hopmanbaeruia, aleTaabaeruaa, YKCYCHONH KUCIOTh. Mblia
KaK COJIM BBICHTMX KapOOHOBBIX KHCIOT. MOIOIIHE CBOMCTBA MbLIA.

43-44. A3zoTcoaepkaliue COCIMHEHUS (amMuHBI u AMHUHOKHCJIIOTBI, OenKn).
BricokoMoekysipHbIe COCTMHEHUS (CHHTETHYECKHE W OMOJOTHYECKU-aKTHBHBIC). MoHOMED,
MOJIUMEP, CTPYKTypHOe 3BeHOo. [lommMmepusamus STHIIEHa KaK OCHOBHOE HAIPaBIICHHE €ro
ucronb30BaHusa. I[l0MATH/IEH-YHHBEPCAJbHBIH YNAKOBOYHBIA MaTepHaJ MNPOAYKTOB
MATAHNS.

I'eneTnyeckas CBsA3b MEXAY KJIACCAMU OPraHUYECKUX COCAUHEHUN.

I[IpakTH4eckue 3aHATUA

45-46. CgoiicTBa OpraHMYECKHX COCJAMHEHUHA OTHENBbHBIX KJIAcCOB (TpUBHUATBHAS U
MEXIyHapOoHAsT HOMEHKJIATypa, XUMUYECKHE CBOWCTBA, CIOCOOBI MOJYYCHHUs): MPECIIbHbIC
(ayIKaHBI ¥ IIUKIIOAJIKAHBI), HEPEIeTbHbIE (AJIKEHBI, aJKUHbI U alKaJIUEeHbl) U apOMaTUYECKUE
YTIAEBOAOPO/IbI, CIIUPTHI U (HEHOJNIBI, KAPOOHOBBIC KHUCIOTHI U A(QUPHI, ANBICTHABl U KETOHBI,
aMUHBl U aMUHOKHCIIOTBI, BBICOKOMOJICKYJIIPHbIE COCIUWHEHMs. 3aJaHusi Ha COCTaBJICHUE

OK 01
OK 02
OK 04
IIK 3.6




ypaBHCHI/Iﬁ XUMHNYCCKUX peaKHI/Iﬁ C Y4YaCTHCM OPraHHUYCCKHUX BCHOICCTB HAa OCHOBAHUU HX
COCTaBa U CTPOCHMHA.

47-48. CocTaBiieHuE CXeM peaknuii (B TOM YHUCIIE MO MPEI0KESHHBIM [IETIOYKaM MTPEBPaIICHNN ),
XapaKTEePU3YIONINX XUMHYECKAE CBOMCTBA OPTaHWYECKUX COCIMHEHUH OTIENBbHBIX KIIACCOB,
crocoObl WX TONYYCHHS W Ha3BaHHE OPTaHWYECKHX COCNWHEHHH MO TPUBUAIBHON WIH
MEXTyHAPOTHOW CUCTEMAaTHIECKOH HOMEHKJIIAType.

Pemmenne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHWN HA CBOMCTBA OPTraHHMYECKUX
COCJIMHEHHH OTJICIBHBIX KIJIACCOB.

JlabopaTopHble 3aHATHS

49-50. JIabopatopHas pabota “IIpeBpaiiieHusi OpraHM4YECKUX BEIIESCTB MPU HarpeBaHUu'".
[ToyyeHne >THIIEHA W M3yYCHHUE €ro CBOMCTB. MoJEeIMpOBaHUE MOJCKYJT M XHUMHYCCKUX
NpeBpalleHri Ha MPUMEpE dTaHa, dTUIICHA, alleTHIICHA | JIp.

Tema 4.3.
Nnentudukamnms
OpPraHMYECKHUX BEIIECTB,
HX 3HaYE€HUE U
MPUMEHEHHE B OBITOBOM
Y TIPOM3BOJICTBEHHOMN
NEeITEILHOCTH YeJIOBEKA

OcHoBHOe coepxkaHue

TeopeTudeckoe o0yueHnue

51-52. buoopranudeckue coenauHeHus. I[lpumeHeHue W OMOJIOTHMYECKas POJb YTIEBOJOB.
OxucieHne YIJIeBOJAOB — HCTOYHUK SHEPTHH JKUBBIX OpraHu3MoB. OOjacTv NMpUMEHEHUs
aMUHOKUCIOT. [IpeBpaniennst 6eKOB MUIM B opraHu3Me. buonorndeckue QyHKIMH OCITKOB.
buonornyeckre GyHKIMM KUpoB. Posib opraHMYecKol XUMHUH B PEIICHUH TPOOJIEM IMHIIEBON
0€30MacHOCTH.

53-54. Ponp opraHnyeckold XMMHU B pEHIEHUH MPoOJieM SHEPreTHYecKor 0e30macHOCTH, B
pa3BUTUU MEIWIIMHBI, CO3IaHUU HOBBIX MAaTCPUAIIOB, HOBBIX HCTOYHUKOB JSHEPIHH
(ampTepHATUBHBIE WCTOYHUKH HHEpruu). ONacHOCTh BO3JICUCTBUS HAa JKUBBIE OPTaHU3MBI
OpPTaHWYECKHX BEHISCTB OTHCNBHBIX KJIACCOB  (YIJICBOIOPOMBI, CIHPTHI, (HEHOJIBI,
XJIOPOPTAaHUYECKUE TPOU3BOJIHBIC, QJIBJICTHIBI M Jp.), CMBICI TIOKa3aTels MpPeeIbHO
JIOITYCTUMOM KOHIICHTPAITHH.

JlabopaTopHble 3aHATHS

55-56. JlabGopatopnasi pabota: “UnenHTudukanvs OpraHMYECKHX COCIUHEHUN OTIEIbHBIX
KJ1accoB”

Wnentudukanys opraHnYecKuX COCAMHEHUH OTAETbHBIX KIACCOB (HAa MpHUMEpE ajbIETHJIOB,
KpaxMaia, YKCyCHON KHCJOTBI, O€IKOB M T.I.) C HCIOJIb30BaHHUEM HUX (PU3UKO-XUMHUYECKUX
CBOMCTB M XapaKTepHBIX KaueCTBEHHBIX peakuuid. JlenaTypamus Oenka NpH HarpeBaHHH.
I[BeTHple peakuuu OenkoB. BO3HMKHOBEHHE AaHATUTHYECKOTO CHUTHAJa C TOYKU 3PEHHS

OK 01
OK 02
OK 04




XUMUYECKHX TIPOLECCOB IIPU IPOTEKAHWH KAYECTBEHHOM pPEakUMM, IO3BOJAIOLICH
WIACHTU(UIMPOBATH NPEAJIOKEHHBIE OPIrAHUYECKHE BEIIECTBA

Paznea 5.

Kunernyeckue M TepMOJAMHAMHMYECKHE 3aKOHOMEPHOCTH MNPOTEKAHMS XHMHYECKHX
peakuuii

Tema 5.1.

CKOpOCTh XUMHYECKHX
peaKuuid.

XHUMUYECKOE
paBHOBECHE

OcHoBHOE coacpkaHue

TeopeTudeckoe o0yueHnue

57-58. CkopoCTb peaKkIiy, €€ 3aBUCUMOCTh OT Pa3IU4HbIX (PAKTOPOB: MPUPOJbI pearupyronux
BEIIECTB, KOHIICHTPAIMU PEarupyroulnx BEMIECTB, TEMIIEPATypbl W TUIOMIAAN PEaKIMOHHON
nmoBepXHOCTH. TernoBbie 3 (HEeKTh XUMUYECKUX peakIuil. DK30- U DJHIOTEPMHUYECKUE, PEAKIIHH.
OOpaTMOCTh peakiuii. XUMUYECKOe PABHOBECHE U €r0 CMEIEHHE MO/ JCHCTBUEM Pa3INIHbBIX
(dakTOpOB (KOHIIEHTpAIUSI PEareHTOB WM MPOJIYKTOB PEAKINH, JaBICHHE, TeMIepaTypa) IS
CO3JIaHUs ONITUMAIIBHBIX YCIOBUN MPOTEKaHUs XUMHUIeckux nporieccoB. [Ipunimm Jle [laTense

OK 01
OK 02

IIpakTHyeckue 3aHATHS

59-60. Pemrenne mpakTHKO-OPUEHTUPOBAHHBIX 3a/JlaHU Ha aHaln3 (PaKTOPOB, BIUAIOIIMX Ha
U3MEHEHHE CKOPOCTU XMMHUYECKOW peakiuu, B T.4. C MO3UIUHN IKOJIOTUYECKHU 11€71eCO00pa3HOro
NOBEJICHUSI B OBITY W TPYJIOBOW JAEITENBHOCTH B IENAX COXPAHEHUSI CBOErO 370POBbS U
OKPY’KAIOILIEH TPUPOTHON CPEIbI.

Pemenue npakTHKO-OpUEHTHPOBAHHBIX 3aaHui Ha mpuMeHenue npuHiuna Jle-Illarense s
HaXO0X/ICHUs HAMIPaBJICHHUs] CMEIIECHUSI pABHOBECUSI XUMHUUYECKON peaklMu U aHainu3 (akTopos,
BIIUSIIONIMX Ha CMEIIEHUE XUMUYECKOTO pAaBHOBECHSI

OK 01
OK 02

Paznea 6.

PacTtBOpBI

Tema 6.1.
[TonsiTue o pacTBopax

OcHoBHOe coepxkaHue

N

TeopeTuueckoe o0yueHnue

61-62. PacTBOpeHue kak Qpuanko-xumuueckuil mporecc. PacrBopsl. CriocoObl MPUTOTOBICHHUS
pacTBOpoB. PactBopuMocTb. MaccoBasi 10Jis pacTBOPEHHOro BemiecTBa. CMBICT MOKa3aTess
Npe/leIbHO JIOMYCTUMON KOHIIEHTPAllUM W €ro HUCIOJIb30BAaHHE B OIICHKE JKOJIOTUYECKOMN
0€e3011acHOCTH.

[IpaBuia 3KOJIOTUYECKU 11E€JIECOOOPa3HOTO TOBEACHUSI B OBITY W TPYJOBOU NEATEIHLHOCTU B
IENSIX COXPAaHEGHUS CBOETO 3J0POBbS U OKPYXKAIOUIEH MPUPOAHONW CpEIbl;, OIMAaCHOCTh
BO3/ICHCTBUS HA )KUBBIC OPTAaHU3MBI OIIPEICIICHHBIX BEIIECTB.

Pemenne mpakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 33/JIaHW HAa PacTBOPHI, MUCTOIb3YEMbIC B
OBITOBOW ¥ MMPOU3BOJICTBEHHOMN JCSITEIILHOCTH YEJIOBEKA

OK 01
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Tema 6.2.
HccnenoBanne cBONMCTB
pacTBOpPOB

OcHoBHOE conepxkaHue

JlabopaTopHble 3aHATHSA

63-64. JlabopaTopHast paboTa «lIpuroToBieHne pacTBOPOBY.

[IpuroToBieHne pacTBOpPOB 3aJaHHOM (MaccoBOHM, %) KOHIEHTpauuu (C MPaKTUKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMU) U ONPE/IETICHUE CPEbl BOAHBIX PACTBOPOB.

Pemenue 3a7a4 Ha NIPUTOTOBJIEHUE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COAEPKAHUE (COAEPKAHUE TPUKJIATHOTO MOLYJIs)

Pa3znen 7.

Xumus B ObITY U IPOU3BOJACTBEHHOM JeSITEJIbHOCTH Ye10BeKa

Tema 7.1.

Xumus B ObITY U
MIPOU3BOICTBEHHOU
JeSITENbHOCTHU YeJIOBEKa

OcHoBHOe coepxkaHue

Teopernueckoe 00y4yeHune

65-66. Hogelimue MOCTHKEHUS XUMHUYECKON HAYKH U XUMUUYECKOU TEXHOJIOTUU. Posib Xxumun
B 00ECTICUYCHHH DSKOJIOTMYECKOM, JHEPreTUYECKON M MHUILEBOM OE30MacHOCTH, pPa3BUTHU
MeauiuHbl. [IpaBuia moucka u aHain3a XUMUYECKONW HH(POPMAIIUK U3 PA3TUYHBIX HCTOUHUKOB
(HayuyHas ¥ yueOHO-Hay4YHas JUTepaTypa, CPeACTBa MacCOBOM HH(popMalnu, ceTh MIHTEpHET)

IIpakTH4YecKue 3aHATUA

67-68.1Touck u aHanM3 KEHCOB O MPUMEHEHUH XMMHYECKHX BELIECTB U TEXHOJOTUN C YUETOM
Oynymeid mnpodeccHOHAIbHOM JIeATeIbHOCTH IO TeMaM: BaXKHEWIlWe CTPOUTENbHbIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpPacKd, CTEKJIO, KepaMuKa, MaTepuaybl IS
ANEKTPOHUKU, HAHOMATEPHUAIIbl, TEKCTHIIbHBIE BOJIOKHA, HICTOYHUKU DHEPTHH, OPTaHUYECKUE U
MUHEpAJIbHbIE Y00pEHUs, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

69-70. 3amura: [lpencraBieHue pe3ynbTaTOB pEIICHHUS KEHCOB B (GopMe MHUHH-AOKIANA C
MIpe3CHTalluEeN

OK 01
OK 02
OK 04
OK 07
IIK 3.6

71-72. TudbdepeHnupoBaHHBIN 3a4eT

Bcero

72




3. YcaoBus peaju3anuu NporpaMmsbl 001eo0pa3oBaTe/ibHOM JUCUUIIIMHbBI

3.1. TpeOoBaHUA K MUHMMAJIBbHOMY MaTEePHAJIbHO-TEXHUYECKOMY 00ecIedeHUuI0

Jlist peanu3anuy MporpaMMbl TUCUUIUIMHBL JOJKHBI ObITh MPEYyCMOTPEHBI CIAEAYIONIKE ClIEHUaIbHbIe TOMENIECHUS: yUeOHBIM
KaOMHET XUMHH.

OO0opynoBanue y4yeOHOro KaOuHeTa (HArJsiAHbIEe MOCOOMsI): HAOOPHI HIAPOCTEPKHEBBIX MOJENICH MOJIEKYJ, MOJEIU
KPUCTATMYECKUX PEUIETOK, KOJJIEKIIUU MPOCTHIX U CIOXKHBIX BEIIECTB U/WIH KOJUIEKIIUU OJMMEPOB; KOJJIEKIIHUS TOPHBIX MOPOJ U
MUHEpaJIoB, Tabiuua Menaeneesa, yueOHble priibMbl, IIUPPOBbIE 00pa30BaTEIbHbIE PECYPCHI.

OobopynoBanue 1adopaTopum ¥ padbo4nx MecT J1a00paTOPUM: MEH3YPKH, IUIETKNU-KAIMIEIbHULIBI, TEPMOMETPbI, MUKPOCKOIL,
JyTbl, MPEAMETHbIE M TOKPOBHBIE CTEKJA, TUIAHIIETHI JJI KameldbHBIX peakuuil, (uiabTpoBaibHas Oymara, IpPOMBIBAJIKH,
CTEKJISTHHBIE IPOOUPKH, PE3UHOBBIE MPOOKHU, POHAPUKH, HAOOP PEaKTUBOB, CTEKJITHHbIC TAJIOYKH, INTATUBBI ISl TPOOUPOK; MEPHBIE
IIWIMH]IPBI, BOPOHKU CTEKJISTHHBIE, BOPOHKH JIeNuTeNbHbIe HIuHaprdeckue (50-100 mi), cTynku ¢ nectukom, haphopoBbIe YalllKHy,
NUHIETHI, QUIBTPEI OyMaXKHBIE, BaTa, MapJsi, YacOBbIE CTEKJIA, SJEKTPOIUIUTKHU, JaOOpAaTOPHBIE IITATUBBI, CIIMPTOBBIE TOPEIIKH,
CIIUYKH, MPUOOp IS MONy4YeHHUs ra3oB (WJIM MpoOHpKa ¢ ra300TBOAHOM TPYyOKoOif), AepxaTenu Mg TPOOUPOK, CKISHKH MJis
XpaHEHMS PEaKTHUBOB, pa3JAaTOYHbIC JOTKU; XxuMuueckue crakanbl (50, 100 u 200 mut); mmaTenau; NUHUIETHI;, TUTEIbHBIC IIUMIHI;
CEeKyHJIOMepHhI (Taiimepsl), MepHbIe npooupku (Ha 10—20 mu) u mepHbie Koa0bI (25, 50, 100 u 200 mn), BoasHas OaHs (WM
TEPMOCTAT), CTCKJISTHHBIC MAJIOYKH; KOHUYEeCKHe KOIObI s TuTpoBaHus (50 u 100 Mi1); MHAUKATOPHBIE TTOJIOCKH ISl OTIPEICIICHHS
pH u cranpgapTHas MHIUKATOpHAS IKala; yHUBEPCAIbHbIA HHANKATOP; nuneTky Ha 1, 10, 50 mu (um nozatopel Ha 1, 5 u 10 mn),
OIOpPEeTKH Il TUTPOBAHUS, JTAOOpATOPHBIE W/WIW aHAIWTUYECKHUE Bechl, pH-MeTpbl, CymwibHBINA mKad, U Ap. JabopaTopHOE
o0opymoBaHHE.

3.2. UndopmanuoHHOe odecneyeHre peasnu3aluy NporpaMmbl

1. Epemun B.B.. Xumus. bazossrii ypoBenb. 10 kmacc M3a. IIpocsemnienue, 2022.
2. Epemun B.B. Xumus. ba3zossiit ypoBens. 11 kmacc Uzna. [pocsemenue , 2022.



4, KOHTPOJIb Y1 OIEHKA PE3YJIbTATOB OCBOEHUS OBIIIEOBPA3OBATEJBHOM TUCIHUILINHBI

KonTposs M omeHka pe3yiabTaTOB OCBOEHHUS 0011€00pa30BaTeIbHON TUCHUIUIMHBI PACKPHIBAIOTCA Yepe3 AUCIUIUIMHAPHBIE

pe3yabTaThl, HaMpaBJICHHBIC HA (OPMUPOBAHUE OOIIMX U MPOPECCHOHATHHBIX KOMIIETCHIIUN MO pa3enaM U TeMaM COAEp KaHus yueOHOTO

Marepuana.
Kox m HauMeHOBaHHe Ili1anupyemMblie pe3yJabTaThl 0CBOCHHUS] M CIIUIIIUNHbBI Tun oueHoYHBIX
MEPONPUATUHN
?::)I;:::IT)ZEKZ;X Oomue JucuunJnHapHbIe poup

OK 01. B yacTu Tpya10BOr0 BOCHIUTAHMS: - BJIAJIETh CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas

Bri6upats criocoOsl - TOTOBHOCTb K TpyAYy, OCO3HAHHME | BKIKOYAET: OCHOBOIIOJIAraloIIHne TTOHSTHS

peleHus 3aaad IIEHHOCTH MacTepCTBa, TPYA0IO0HE; (XUMHYECKUW  SJEMEHT, aTOM,  DJICKTPOHHAs

npodeccuoHanbHOMI - TOTOBHOCTh K AKTHUBHOH JeSTEIbHOCTH | 000JI0YKa aroma, S-, p-, U-3JeKTpOHHBIE OpOUTAIN

JIeATEIILHOCTH TEXHOJIOTHYECKOMN n COIlMaJbHOM | aTOMOB, WOH, MOJIEKYyJIa, BaJICHTHOCTD,

MPUMEHUTEIBHO K HaIpaBJIECHHOCTH, CIIOCOOHOCTB | DJIEKTPOOTPHUIIATEIPHOCTh, CTENEHb  OKHUCIICHHUS,

Pa3IMYHBIM KOHTEKCTAM | HHUIIMUPOBATb, IJIAHUPOBATh U | XMMUYECKass CBs3b, MOJIb, MOJISIpHAsg Macca,
CaMOCTOSITCIILHO BBIIMOJIHATE  TaKYyIO | MOJISIPHBII 00BeM, YIJIEPOIHBIN CKEJIET,
JIEATEIILHOCTD, GyHKIIMOHANIbHASI TPYIA, paaWKal, HW30MEpPHs, Texymuii  KOHTPOIb,
- HHTEpeC K pasIuyHbiM  cdepaM | U30Mephl, TOMOJIOTHYECKUNA  psA7, TOMOJIOTH, IPOMEIKyTOYHAS
npodeccuoHaNIbHOU eI TEIHHOCTH, YIJIEBOJOPOJBI, KUCIOPOA- U  a30TCOIAEPXKAIUUE | grrecTamus c
OsBJaaenue YHHUBEPCAJbHBIMHU | COSUHEHNS, OMOJIOTHYECKH AaKTHUBHBIC BEIIECTBA | gxrroyeHHeM
Y4eOHbIMU NMo3HABaTeJbHBIMHU | (YTJIEBOJBI, JKHUPBI, OCJIKH), MOHOMEp, IIOJHUMED, MEIHCIAILTMHAPHBIX
JeHCTBHSIMH: CTPYKTYpHOE 3BCHO, BBICOKOMOIIEKYJISIPHBIC | 33 maHmii
a) 0a3o0Bble JIOTHYECKHe JIeHCTBUA. COCJIMHECHUS, KPUCTAUIMYECKAss pEelIeTKa, THUIIbI
- CaMOCTOSTENBHO (OPMYJIUPOBATh H | XUMHUYCCKUX peakuun (OKHCITUTENIBHO-
aKTyaJu3upOBaTh mpo0JieMy, | BOCCTAHOBUTEIBHBIC, JK30-U  JHJIOTCPMUYECKHUE,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK
AITH OCHOBAHHUS  JUIA CpaBHEHHSI,
KiaccuuKanuu u 0000IICHUS;

peaKIu HOHHOTO 00MeHa), pacTBOP, SIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs TUCCOLMALINS,
OKHUCIIUTEND, BOCCTaHOBUTEIIb, CKOPOCTb
XUMHUYECKOW DPEAKIUH, XUMHUYECKOE PABHOBECHE),
TEOPUU U 3aKOHBI (TEOPUSI XUMHUYECKOTO CTPOEHUS
oprannueckux BemectB A.M. Byrtneposa, Teopus




- OOpeneyATb  LEIU  JIESITEIIBHOCTH,
3a1aBaTh IIapaMeTpbl MU KPUTEPUU UX
JOCTHKCHUS;

- BBISIBIISITh 3aKOHOMEPHOCTH "
MIPOTUBOPEYHsT B paccMaTpPUBAEMBIX
SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB

aeisiM, OLCHMBATh PUCKHU HOCJ'IG):[CTBPIIZ
JACATCIIBHOCTU,

- pasBUBATh KPCAaTUBHOC MLBINIJIICHUC TIPHU
PEIICHUHA ) XU3HCHHBIX HpO6J’IGM

0) 0a3oBbIe HCCJIeI0BATEIbCKUE
JelCcTBUSA:

- BJIAJICTh HaBBIKaMU y4eOHO-
HUCCIeA0BaTEeIbCKON u MIPOEKTHOMN
JEATEIbHOCTH, HaBBbIKAMU Pa3peIICHUs
pooeM;

- BBUIBIATH  NPUYUHHO-CJICACTBEHHBIE
CBSI3M W aKTyaJu3UpoBaTh  3ajady,
BBIJIBUTaTh  TUIIOTE3y €€  pEIICHMUS,

HAXOJIUTh apTyMEHTHI JJIsl 10Ka3aTeIbCTBa
CBOUX YTBEPKIEHUM, 33]1aBaTh MapaMeTPbI
U KpUTEPUU PELICHUS;

- aHAIM3UPOBAaTh TOJYYEHHBIE B XOJI€
pelIeHus 3a/1a4d Pe3yabTaThbl, KPUTHUECKU
OLICHUBATH 170'¢ JIOCTOBEPHOCTb,
POTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSIX;

- yMeTh  NEPEeHOCUTh  3HAHUA B
MMO3HABATEIbHYIO u MPAKTUYECKYIO
00JaCTH KU3HENESITEILHOCTH,

3JIEKTPOJIUTHYECKON JUCCOLNALAN, IEPUOIANYECKUN
3akoH J[.M. MenneneeBa, 3aKOH COXpAHEHUSA
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMUHU, (PAKTOJIOTUYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYyYCHUH U O€30MaCHOM HCTIOIB30BaHUU
BAKHEUIINX HEOPraHMYECKUX ¢ OPraHuYECKHUX
BEIIECTB B OBITY M MPAKTHUYECKOW IeATeILHOCTH
YeJI0BEKa;

- yYMeTh BBIIBIATH XapaKTEepHbIE TMPU3HAKH W
B3aUMOCBSI3b H3YUYCHHBIX TOHSATUH, MPUMEHSTH
COOTBETCTBYIOIIUEC  TIOHATHUSA TPU  OMHCAHUU
CTPOCHHSI W  CBOWCTB  HCOpPraHWYECKUX U
OpraHWYEeCKHX BEIIECTB W WX IMPEBpaIlCHUN;
BBIABIISITH B3aMMOCBSA3b XHMMHYECKHX 3HAHHUH C
MMOHATHIMH u MPEJCTaBICHUAMU IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh MCIOJIb30BaTh HAUMEHOBAHUSI XUMHUYECKUX

COCIMHEHUI MEXIYHApOIHOTO cOo103a
TEOPETUYECKOM W TPHUKIAAHOM  XUMHH U
TPUBHAJIbHBIC Ha3BaHUS BAKHEHIIMX BEIIECTB
(aTHIIEH, alleTHJICH, TJIMIICPYH, denomn,
dbopmanpieTul, yKCyCHas  KHUCJIOTa,  TJIMIUH,

yrapHblid Ta3, yIIEKUCIBbIA Ta3, aMMHUAK, ramieHas
U3BECTh, HErallleHas W3BECTb, INUTHEBAs COMA U
JPYTUX), COCTABIIATH (POPMYJIbI HEOPraHUYECKUX U
OpraHUYEeCKUX BEUIECTB, YPAaBHEHMS XUMHUYECKHUX
peakiuii, OOBICHATH HX CMBICI;, MOATBEPKAATh
XapakTEepHbIE XUMHUYECKHE CBOWCTBA BELICCTB
COOTBETCTBYIOIMMH JKCIIEPUMEHTAMU U 3alUCIMU
YPAaBHEHUM XUMHWYECKUX PEAKIUM;

- YMETb  YCTAaHaBJIMBAaTh  IIPUHAJIEKHOCTH
U3YYEHHBIX HEOPraHWYECKHUX M OPraHUYECKHUX
BEIIECTB K OIPEACICHHBIM KJaccaM H Tpynnam




- YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX
MpeAMETHBIX 001acTel;

- BBIIBHTaTh HOBBIC WJEH, TpeIaraTh
OPUTHHAIIBHBIE TIOJIXO/IbI U PEIICHHUS,

- CHOCOOHOCTh MX HCHOJb30BAaHUS B
IT0O3HABATEIbHON U COLIMAIIBHON MPAKTUKE

COCIMHEHUH,
BAXKHEHUIIINE
XAMUYECKUX

XapakTepu3oBaTh HUX COCTaB W
CBOMCTBA; ONIPEAEIATh BHJIBI
cBs3el  (KOBaJICHTHas, HOHHAas,
METaJIMYECKasl, BOJIOPOHAs), THIIBI
KPUCTAJUTUIECKUX pelIeToK BCIIIECTB;
KJIaCCU(PUITUPOBATH XUMUYECKHUE PEAKITUY;

- copMHpOBATh MPEJICTABJICHUSI: O XUMHYECKOM
COCTaBJISIOIICH  €CTeCTBEHHOHAYYHON  KapTHUHBI
MHUpa, POJIM XUMHUU B TIO3HAHUU SIBJICHUI MPUPOIBI,
B (OpPMUPOBAaHWUU MBIIUICHUS W  KYJbTYpPBI
JUYHOCTH, €€ (PYHKIHMOHAJIBLHON TI'PaMOTHOCTH,
HEOOXOUMOM JIJIsl pelieHrs MPaKTUYECKUX 3a7a4 U
DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K
CBOEMY 3JI0POBBIO U MIPUPOTHON CpEJIE;

- YMEThb TMPOBOJWTH PACUYETHl IO XUMHUYECKUM
dbopmysiaM U yYpaBHEHHUSIM XUMHUYECKUX PEAKIUN C
HCII0JIb30BaHUEM bu3HIeCKuX BEJIUYHH,
XapaKTEePU3YIOIMUX BEIIECTBA C KOJWYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIIOBUS)
rasoB, KOJMYECTBA BEIIECTBA, HCIIOJIH30BaTh
CHUCTEMHBIC XHMHUYCCKHE 3HAHHUSA I TPUHATHSA
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH M X MPUMCHCHHEM

OK 02.

Hcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIN3a U
WHTEPIpETAIUU
uHbopMaIIK U
nH(pOpMaIOHHBIE
TEXHOJIOTUU JIJIsI
BBITIOJTHEHUS 33124

B o0mactTm  HEeHHOCTHM  HAYYHOIO
MO3HAHMS:

- c(OpMHPOBAHHOCTh MHPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHON
IIPAKTUKH, OCHOBAaHHOIO HA JHAJIOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0O MECTa B MOJUKYJIBTYPHOM MUPE;

- COBEpPLICHCTBOBAHHUE  SI3BIKOBOW H
YUTATEJIBCKOW KYJIBTYPhl KaK CpEICTBA

- YME€Th IUIAaHUPOBATh U BBINOJIHATH XUMUYECKHI
SKCIIEPUMEHT (mpeBparieHus OpraHUYECKHUX
BELIECTB NpPU HArpeBaHUH, MOIYYEHUE STUIIEHA U
U3y4YEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAaKIMM Ha
anpAerupl,  KpaxMmald,  yKCYCHYIO  KHCJOTY;
JeHaTypauusi OeNKOB NpHU HarpeBaHUM, LBETHBIC
peakiuu OENKOB; IMPOBOAUTH PEAKIMH HOHHOTO
oOMeHa, ONpeAeNsiTh Cpeay BOJHBIX PacTBOPOB,
Ka4eCTBEHHBIC peakluu Ha Cynb(par-, KapOoHAT- U
XJIODHJI-AHUOHBl, HA KaTUOH AaMMOHHS; pellaTh

Tekymuii  KOHTPOJIb,
MIPOMEXYTOUHAS
aTrecrauus c
BKJIFOUCHUEM
MEKIMCUUTUIMHAPHBIX
3a1aHUN




npogeccuoHaIbHOM
NeSTETHHOCTH

B3aUMOJICUCTBHUSL ~ MEXAY JIIOABMH H
MO3HAHUS MUDA;

- OCO3HAaHME  IECHHOCTM  HAy4HOH
NeSTEeNbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
MIPOEKTHYIO u HCCIIEN0BATEIbCKYIO
NesTeNbHOCTh UHIMBUYAJIbHO U B TPYIIIE;
Osianenne YHHMBEPCAJIbHBIMHU
Y4eOHbIMH NO03HABATEJIbHBIMH
JMeHCTBUAMM:

B) padora ¢ nHpopMmanmeii:

- BJaJeTh  HAaBBIKAMHU  TOJYYCHUS

uHpOpMAIMM W3 HUCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIILHO OCYIIECTBIISATh
MOMCK, aHallU3, CHCTEeMaTH3alUI |
MHTEPIPETALNIO HHPOPMAIIMU PA3ITNYHBIX
BUJIOB U (pOPM IpEICTaBIICHHUS;

- CcO37aBaTh TEKCThI B
dopmMaTax ¢  y4eToMm

MHQOpMAIIMM U  LIEJICBOU
BBIOMpAst ONTHMAITbHYIO
HPEJICTABIICHUS U BU3yalIU3alluy;

- OLICHUBATh JOCTOBEPHOCTH,
JIETUTUMHOCTb uHpopmanuu, ee
COOTBETCTBHE IIPABOBBIM M MOPAIBHO-
ITUYECKUM HOpMaM;

- MICTIONIb30BATh cpexacrTsa
MH()OPMAIIMOHHBIX H KOMMYHHUKAITHOHHBIX
TEXHOJOTHH B pEHIEHUH KOTHUTHBHBIX,
KOMMYHUKaTHUBHBIX M OpPraHHW3allMOHHBIX
3ama4 ¢ coOmofeHneM — TpeOoBaHMMA
DPrOHOMHKH, TEXHUKH OE30IacHOCTH,
THTHEHBI, PeCypcocOepexeHusl, PaBOBBIX

paSJ'II/I‘IHBIX
HA3HAYCHUA
ayIuTOpUH,

(opmy

SKCIepUMEHTAIbHBIC 3a7a4l 10 TemaM "Meramibr"
u "Hemeramibl") B COOTBETCTBHHM C IpaBUIaMU
TEXHUKH 0€30lacHOCTH MpH  OOpallleHuu ¢
BELIECTBAMU U JIAOOpPaTOPHBIM 00OPYIOBaHUEM;
IPEJICTABIATh pe3yNbTaThl XUMHYECKOTO
JKCIEpUMEHTa B (QopMe 3amucu  ypaBHEHUI
COOTBETCTBYIOLIUX peakuuii u ¢GopMyIupoBaTh
BBIBO/Ibl HA OCHOBE ATHX PE3YJIbTaTOB;

- YMETb aHAJIU3UPOBATH XUMUYECKYIO HH(POPMALIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpPEICTB
MaccoBoil uH(opmalm, cetb UHTepHET U apyrue);
- BIAJACTh OCHOBHBIMH METOJaMU HAY4YHOIO
MO3HAHUSI BEIIECTB W XUMHUYECKUX  SIBIICHUH
(nabmoneHue, U3MEpEeHHe, HKCIEPUMEHT,
MOJIETUPOBAHHUE);

- YMeThb TMPOBOJAUTH pacueTbl MO XUMHUYECKUM
dbopMysaMm U ypaBHEHUSIM XUMHUYECKUX PEAKIMH C
UCIIOJIb30BaHUEM buznueckux BEJIMYUH,
XapaKTepU3YIOIIUX BEIIeCTBA C KOJUYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa (HOPMAaJIbHBIE YCIIOBUS)
ra3oB, KOJHMYECTBA BEIIECTBA; HCIIOJIH30BATh
CUCTEMHBbIC XUMHUYECKHWE 3HAHUS IJIS TMPUHATHUS
pelIeHNI B KOHKPETHBIX JKU3HEHHBIX CHUTYyaIusX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM




u STHYECKUX HOPM,
MH(pOpPMaIIMOHHON O€30MaCHOCTH;
- BJIQJICTh HABBIKAMHM PACIIO3HABAHUS W
3amuThel HHQOpMAIUU, UHOOPMAITMOHHON
0€e30IMacHOCTH JINYHOCTH,

HOpM

OK 04.

O¢ddexTuBHO
B3aMMOJIENCTBOBATHL U
paboTaTh B KOJUICKTHUBE
Y KOMaHJIe

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEILHOCTH M CAMOOIIPECIICHUIO;
-OBJIaJIcHIE HaBLIKAMU y4eOHO-
HCCIIE0BATEIbCKOM, IIPOEKTHOMN "
COLMAJILHOM NIeSITEJIbHOCTHU;

Osiaanenue YHHMBEPCAJIbHBIMHU
KOMMYHUKATUBHBIMH J1efiCTBUSIMM:

0) cOBMeCTHAasl IeSITeJIbHOCTD.

- IIOHUMATh u HCII0JIb30BaTh
IpeuMyIIecTBa KOMAaHIHOM u
WHIUBHUIYaTbHON PabOTHI;

- PUHUMATh LEIn COBMECTHOM
JESITEILHOCTH, OpraHU30BHIBAThH u
KOOpJIMHHPOBAaTh  JACHCTBUS TI0O €€

JOCTH>KEHUIO: COCTABIIATh IJIaH JeHCTBUI,
pacnpesiensaTh pojud C y4eTOM MHEHMH
YYaCTHUKOB  0OCYXJIaThb  pe3yJbTaThl
COBMECTHOM paboTHI;

- KOOPJAMHUPOBATh U BBINOIHATH paboTy B
YCIOBHUSIX pPEATbHOTO, BUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHUS;

- OCYUIECTBIISTh MIO3UTUBHOE
CTPAaTErM4eCKOe MOBEACHHUE B PA3IMUYHBIX
CUTYyallUsIX, MpOSBIATb TBOPYECTBO U
BOOOpaKeHHE, OBITh MHULIMATUBHBIM
OBnagenne YHHUBEPCAJIbHBIMH
PeryJsiTHBHBIMHU A€l CTBUSIMH:

r) NIPUHATHE ce0s1 M APYTHUX JIIO/Ieil:

- YME€Th IUIAHUPOBATh U BBIMOJIHATH XUMUYECKHIM
AKCIIEPUMEHT (mpeBpateHus OpraHUYECKUX
BEILIECTB MPU HArPEBAHUU, TOJYYCHHE JTUIICHA U
W3Y4YEHUE €Tr0 CBOWMCTB, KQUECTBEHHbBIEC PEAKIIMHU Ha
anbACTHIBI,  KpaxXMal, YKCYCHYIO  KHCIOTY;
JeHaTypalusi OeNKOB TpPH HArpeBaHWU, IIBETHHIC
peakiuu OeJIKOB; TPOBOJIUTH PEAKIMA HOHHOTO
oOMeHa, OmpenensiTh CpeAy BOIHBIX PacTBOPOB,
KaueCTBEHHBIC peaklM Ha cyibdar-, KapOoHAT- U
XJOPUI-aHUOHBI, HAa KaTHOH aMMOHHUS; peIIaTh
AKCIEPUMEHTAIbHbIE 3a7a4yu 110 TemaM '"Merasibl"
u "Hemeramibl") B COOTBETCTBHM C TIpaBUIaMHU
TeXHUKH OE€30MacHOCTH Tpu  oOpamieHuu ¢
BEIleCTBAaMU U J1a0OpaTOPHBIM 000OPY/I0BAaHHUEM;
MIPEACTaBIATh pe3yabTaThl XAMHAYECKOTO
DKCIIEpUMEHTa B  (opMe 3amucu  ypaBHCHUH
COOTBETCTBYIOIIUX peakiuii u ¢GOpMyJIHpPOBaATh
BBIBOJIbI HA OCHOBE 3THUX PE3yJIbTaTOB

Tekymuii  KOHTpPOJIb,
MPOMEKYTOUHAs
aTTecTanus c
BKJIFOYCHUEM
MEXKIUCIUTUTMHAPHBIX
3aJIaHuN




- T[pUHUMATh MOTHUBBl U apPryMEHTHI
IPYTUX JIOJEH IPU aHAJIU3€ PE3yJIbTaTOB
NEeATEIbHOCTH;

- IIPU3HABATh CBOE MPABO U MPABO APYIHUX
JTIOCH Ha OITHOKU,

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C
MTO3HULIMM IPYTOro YEJI0BEKa,;

OK 07. B obJsiacTu IKOJOTHYECKOro | - chopMUpPOBaATh NPEACTABICHUS: O XUMHYecKoW | Texkymuid  KOHTpPOIb,
CognerictBoBaTh BOCIIMTAHUS: COCTaBJSIIOIIEN  €CTECTBEHHOHAYYHOM  KAapTHHBI | IPOMEKYTOUYHAs
COXPaHEHHUIO - c(hOpMHPOBAHHOCTh  JKOJIOTUYECKOH | MHUpa, POJIM XMMUU B MO3HAHUU SIBICHUHN MPUPOBL, | aTTeCTALUS Cc
OKPY’KaroIlleil cpeibl, KYJIbTYpHI, ITOHUMaHHE BIUSHUA | B (OPMHUpPOBAHMM  MBIIUIEHUS U KYJIBTYpHI | BKIIIOUEHUEM
pecypcocOepexeHuIo, COLIMANIbHO-3KOHOMHUYECKHUX MPOIIECCOB HA | IMYHOCTH, €€ (PYHKIMOHAIBHOW TIpPaMOTHOCTH, | MEXIUCUUIITUHAPHBIX
MPUMEHSTh 3HaHUs 00 COCTOSIHUE TMPHUPOAHOW M COLHUAIBHON | HEOOXOAMMOM /Jisl pElICHUs TPAKTUUECKUX 3a7a4 U | 3aJJaHui
MU3MEHEHNHU KIIMMarTa, Cpenbl, OCO3HaHHE r7100a1bHOTO | 9KOJIOTUYECKH  OOOCHOBAHHOI'O  OTHOLIEHHUS K
IIPUHIINATIBI XapakTepa 9KOJIOTHYECKUX Ipodiiem; CBOEMY 3/10POBBIO U IPUPOJIHOM CpELE;
OepeXIIMBOTO - IUIAaHUPOBaHME M  OCYLIECTBJIEHUE | - YMeTh COOJIOAATh MpaBWila SKOJIOTMYECKH
IIPOM3BOJICTBA, JeMCTBUI B OKpY’KalOIIel cpejie Ha OCHOBE | LI€1ecO00Pa3HOro MoBeieHuss B ObITY U TPYAOBOIi
3¢ PEeKTUBHO 3HaHMS 1eJIed YCTOMYMBOIO pa3BUTHA | AEIATEIBHOCTH B  LEIAX COXPAHEHHUsS  CBOETO
NENCTBOBATH B YeJI0BEYECTBA; 3I0POBbSI M OKpY)KalOIIEH MPUPOAHONW CPENBI;
Ype3BbIYaHBIX aKTUBHOE HETPUATHE JEUCTBUH, | yYUTHIBaTh ONACHOCTH BO3JEUCTBHUS Ha JKHUBBIE
CUTYaLHsAX IIPUHOCALIUX BPEJl OKPYKAIOIIEH Cpeae; OpraHU3Mbl ONPEIEICHHBIX BEIIECTB, IOHUMAas

- YMEHHE IIPOrHO3MPOBATh | CMBIC ~ IOKAa3aTelas IPEAENIbHOM  JOIyCTUMOMU

HeOJIaronpusiTHbIE 9KOJIOTMYECKHE | KOHLEHTPALMH

NIOCJIEZICTBUS IIPEANPUHUMAEMBIX

JIEUCTBUI, IPEAOTBPAIIATh UX;

-pacllMpeHue  OIbITa  JIEATEIILHOCTU

JKOJIOTUYECKOW HAIPABICHHOCTH;

- OBJAJEHUE  HaBBIKAMU  y4eOHO-

UCCIIEI0BATENBCKOM, MIPOEKTHOMN u

COIIMAJILHOM NeATEILHOCTH
IIK 3.6 B o6s1acTH TPyZ0BOIr0 BOCHUTAHUS: - chopMupOBaTh MPEACTABICHHS: O XUMHUYECKOH | TeKymuil  KOHTpOJIb,
ObecrieunBaTh -TOTOBHOCTb K  TPYHLy, OCO3HAHHE | COCTABJAIOIIEH ECTECTBEHHOHAYYHOM  KAPTUHBI | IPOMEKYTOYHAs
coOuroieHue LIEHHOCTH MACTEPCTBA, TPYIOII00UE; MHpa, pPOJIM XMMHH B ITIO3HAHWUM SIBJICHUN IPUPOABI, | aTTECTALIUS c




CaHUTapHO-
AIUAEMHOIOTUYECKUX
TpeOOBaHUI K TOBapam
U yIaKOBKE, OLICHUBATh
KayecTBO MPOIIECCOB B
COOTBETCTBUH C
YCTaHOBJICHHBIMHU
TpeOOBaHUAMU

-TOTOBHOCTh K aKTHUBHOM ACATCIbHOCTHU

TEXHOJIOTHYECKOU Hu COIIMAIbHOMI
HaIlpaBJICHHOCTH, CIIOCOOHOCTH
WHUILIMUPOBATH, TJIaHUPOBATh n
CaMOCTOSITEIBHO  BBIMIOJHATH  TaKylo
JIESITEILHOCTD;

B o0J1acTH 3KO0JI0TrHYeCKOro
BOCIIUTAHNA:

-C()OPMHUPOBAHHOCTH 9KOJIOTMYECKOM
KYJIbTYPHI, MOHUMAaHUS BIIUSTHUS

COIMAJIBHO-3KOHOMHUYECKHUX MPOIECCOB Ha
COCTOSIHUE TNPUPOJAHOM U COUHUAIBHOU
Cpelibl, OCO3HaHUE I7100aJILHOTO
XapakKTepa IKOJIOTHIECKUX MPpobIieM;
-aKTUBHOE HETIPUHSTHE JICUCTBUM,
MIPUHOCSIIUX BPEJ OKPYKAOUIEH Cpee;

- pacliMpeHHe OmbITa JESATEIbHOCTH
AKOJIOTHYECKON HAIIPABJIEHHOCTHU
OsJanenue YHUBEPCAJIbHBIMHU
NO3HABATEJbHBIMH JeHCTBUSAMH

0) OCYHIECTBIATH IICJICHAPABICHHBIN
MOMCK TepeHoca CpeACTB, CIIOCOOOB
NEHCTBUS B TPOPECCHOHATBLHYIO Cpey

B) HCII0JIb30BAaTh CpelicTBa
UH()OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX
TEXHOJIOTUM B PEIICHUU KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OPTraHU3aIl[MOHHBIX

3ajady ¢ coOmoneHueM  TpeOoBaHUM
OPrOHOMHKH, TEXHUKH OE30MMaCHOCTH,
THTUCHBI, PECYpPCOCOCPEIKEHUs, HOPM

MH(POPMAIIMOHHOW O€30MMaCHOCTH.

B (OPMUPOBAHMHM  MBIIUIEHUS M  KYJBTYpPbI
JUYHOCTH, €€ (YHKUMOHAIBHOH TI'PaMOTHOCTH,
HEOOXOIMMOM ISl pellieHus] MPAKTUYECKUX 3a/1ad U
HKOJIOTUYECKH OOOCHOBAaHHOTO  OTHOILIEHUS K
CBOEMY 3I0POBBIO U IPUPOJIHOM CPELE;

- YMETbh COOJIIOAATH MIPABUIIA KOIOTHUECKU
LIEJIECO00PA3HOro MOBEACHUS B OBITY U TPYI0BOU
NEATEIIbHOCTH B LIENISAX COXPAHEHHUS CBOETO
310POBbS U OKPY>KarOLIeH TPUPOIHOM CPEMBL;
YUYUTBIBaTh ONIACHOCTh BO3/IEUCTBUS HA KUBbIE
OpraHU3Mbl OIIPEACIICHHBIX BEIIECTB, IOHUMas
CMBICJI ITOKA3aTelIsl IPEAEIbHON Oy CTUMOMN

KOHIICHTpAIIUH;
YyMETh HCMOJIb30BaTh HAUMEHOBAHUS XUMHYECKHUX
COCIUHEHUHU MEKTYHapOHOTO cor3a
TEOPETUUYECKOM M NPUKIAJAHOM  XUMUU U
TPUBHUAJIbHBICE HA3BaHUS BAXHEUIIMX BEIIECTB
(aTHIIEH, aleTUIICH, TJIMIEPUH, denomn,
dbopmanpieTul, yKCycHas  KHUCJIOTa,  TJIMIUH,

YTapHBIM Ta3, YIVIEKUCIIBIA ra3, aMMHAaK, ramieHas
U3BECTh, HEramieHas W3BeCTb, NUTbEBas cola U
JIPYTHUX), COCTABIISTh (HOPMYJIbl HEOPTaHUYECKUX U
OpraHWYECKHX BEIIECTB, YPaBHEHUSI XHUMHUYECKUX
peakuuid, OOBICHATH HX CMBICI; TOJTBEPXKIATh
XapaKTEepHblE XUMUYECKHE CBOWMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU IKCIEPUMEHTAMU U 3aIIUCSIMU
YPaBHEHUN XUMHUYECKUX PEAKLINM;

- yMeTb  yCTaHaBJIMBATh  IPUHAIJIEKHOCTH
W3YUYCHHBIX HEOPraHMYECKUX W OPraHUYECKHUX
BEIIECTB K OIPEICIICHHbIM KilaccaM M TIpyniaM

COCMHEHUMN, XapaKTepu3oBaTb HUX COCTaB H
Ba)KHEUIIINE CBOMCTBA; OIIPELEIIATh BUJIBI
XUMHYECKMX  CBsi3ed  (KOBaJICHTHAs, HOHHAas,

BKJIIOUEHUEM
MEKIUCIUTUTMHAPHBIX
3alaHui




METaJUTNYECKas, BOJIOpOHAs),
KPHUCTAJUIMYECKHUX pELIETOK
KJIACCU(PUITMPOBATh XUMHUYECKHUE PEAKITUY;

THIIBI
BCIIIECTB;







