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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATEJBHOM JUCIUILINHBI

1.1. OG6meoOpa3oBarenbHas AUCIUIUITMHA «XUMHUS» SIBISETCS 00S3aTCIIBHOW YacThIO
0011e00pa3oBaTeIbHOrO IMKJIa 00pa3oBaTenbHON MporpaMmMbl B cootBeTcTBUU ¢ PI'OC CIIO
no cnermaibHOCTH 09.02.07 MHpOpMAIIMOHHBIE CUCTEMBI M POTPAMMHPOBAHHE, PEATU3yEeMOM
Ha 0a3e OCHOBHOTO 0011er0 00pa3oBaHusl.

[Iporpamma pa3pabotana Ha ocHoBanuu TpeboBannii DI'OC cpemnero oOmIero
o0pa3oBaHus ¢ yueToM IpodeccHnoHaTbHOM HaIllpaBJIEHHOCTH IMOJIydaeMoil crienuanbHocTH. Ha
U3YyYeHUEe AUCHUILTUHBI «XUMHs» Ha 0230BOM YPOBHE OTBOJIUTCS JIBE 3aU€THBIC €AMHHUIIBI.

1.2. llesin ¥ MUIaHUPYeEMbIe Pe3yJabTAThl 0CBOECHHS THCIHUTIIAHBI

1.2.1. leau v 3a1a4u AUCUUTJIMHBI

®opMupOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpa KaK OCHOBBI NPHUHSATHS PEIICHUN B KU3HEHHBIX M MPOM3BOACTBEHHBIX
CUTYaIUSIX, OTBETCTBEHHOTO MTOBEJICHUS B IPUPOIHOM Cpejie.

3apaum IUCHUIIMHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MNPOTEKaHWsS XUMHUYECKHX IPOIIECCOB U
SABIIGHUH B OKpYXKawIled cpene, I[EIOCTHOH HAy4yHOW KAapTUHBI MHUpPA, B3aUMOCBSI3U U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHUS COCTaBISATH (DOPMYJIbI HEOPTaHUYECKUX W OPraHUYECKHX BEIIECTB,
YpaBHEHUS XHMHUYECKHUX peakUud, OOBSICHATh UX CMBICT, WHTEPIPETUPOBATh PE3YNIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKH TPOBEACHHS IMPOCTEHIINX XUMHUYECKHX OSKCIICPUMEHTATBHBIX
UCCJIEIOBAaHUM C COOIIOZACHUEM MpaBUil OE30MacHOr0 OOpalleHUs C BELIECTBAMU UM J1a0OpaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS HCIONH30BaTh WH(MOPMAIMI0O XHUMHUYECKOTO XapakTepa W3 Pa3IUYHbBIX
HUCTOYHUKOB;

5) copmMupoBaTh YMEHHUS MPOTHO3HPOBATH IMOCICIACTBUS CBOCH JEIATEILHOCTH U XUMHUYECKUX
MPUPOIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMUpOBaTh MOHUMAHHE 3HAYMMOCTH JOCTIKCHUH XMMHYECKONW HAYKM M TEXHOJOTHH

JUTSL pa3BUTHSI COIMATILHOM M TIPOU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyemblie pe3y/bTaTbl 0CBOeHHsI 001Ie00pa3oBaTe/bHOM JUCHMILIMHBI B c00TBeTcTBHHM ¢ @PI'OC CIIO u Ha ocHoBe ®PI'OC

(6{0]0;
Kon n IIlnanupyemMsble pe3yJbTaThbl OCBOCHHS JMCIUILIHHBI
HAUMEHOBaHU
e

¢popmupyembIx O6mue! JIMCHMILIHHAPHBIE?

KOMIIeTeHIN I

OK 01. B yacTu TPyAOBOIO BOCIIUTAHMSA: - BIAQJCTh CHCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas  BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpPYIy, OCO3HAaHHE IIEHHOCTU | OCHOBOIIOJIAralolUe MOHATHS (XMMHUYECKHH 3J€MEHT, aToOM, 3JIEKTPOHHAas

Coco0bl MacTepcTBa, TPYJOI00uE; o0oJiouka aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJIEKYIIa,

pelleHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JAEATEIBHOCTHU | BAJIGHTHOCTb, AIEKTPOOTPHULIATEIBHOCTh, CTEINEHb OKUCICHMS, XMMHYECKas

npodeCcCHOHaN | TEXHOJOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIJIEPOJHBIA CKEJeT,

BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IUJIAHUPOBATh M | (YHKUMOHANbHAS TpyINa, paguKkai, U30MepHs, U30Mepbl, TOMOJIOTHYECKUNA

JEATEIbHOCTH | CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO ACATENBHOCTD; | PsAll, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOA- U a30TCOAEpKAILHNE COCANHEHUS,

IPUMEHUTEIBH | - MHTEpPEC K pa3IMYHbIM cepam | OMONOTHYECKH aKTUBHBIE BellecTBa (YIJIEBOJIbI, JKUPbI, OCNKH), MOHOMEp,

0 K pa3Iu4HbIM | IpO(ecCHOHAIBHON 1eATENbHOCTH, IMOJIUMEP, CIPYKTYpPHOE 3BEHO, BBLICOKOMOJEKYISAPHBIE COCAUHEHUS,

KOHTEKCTam OBjaseHne  YHHBEPCAJBHBIMH  Y4eOHBIMH | KpUCTAJUIMYECKas pPELIeTKa, TUIbl XUMHYECKUX PEaKUUH (OKUCIUTENBHO-
M03HABATEJbHBIMH 1eHICTBUSIMH: BOCCTAaHOBUTENbHbBIE, 3K30-U SHAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
a) 0a3oBble JJOTHYECKHe el CTBHA: pPacTBOP, JIEKTPOJIMUTHI, HEDJIEKTPOIMUTHI, DJIEKTPOJIUTHYECKAS AUCCOLMALINS,
- CaMOCTOSITENIEHO (dhopMynpoBaTh U | OKUCIIUTEINb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEAKIMU, XUMAYECKOE

aKTyaJIM3HpoBaTh NpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIIECTBCHHBIH TNPU3HAK WU
OCHOBAHHUA JIA CpaBHCHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I 158
00001IeHHS;

- OmpeAesaTh LEMH JESTEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,
- BBISIBJISITh SaKOHOMepHOCTI/I 158 HpOTI/IBOpe'-II/IH B
paccMaTpUBAEMBbIX SBJICHHSX;

3a/1aBaTh

paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHS XHUMHYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. bByriepoBa, Teopus 3JIEKTPOIUTHYECKON
Jucconuanuy, nepuoaudeckuil 3akon .M. Menneneesa, 3ak0H COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XMMHH, (PAKTOJIOTHUECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJIyUEHUH U O€30MacHOM HCIIOJIb30BAHUH
BOXHEHIINX HEOPraHMYECKUX W OpPraHM4ecKHX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEI0BEKA;

- yYMETb BBISABJIATH XapaKTepHbIE NPU3HAKK U B3aUMOCBS3b H3YUYEHHBIX
MOHSTHH, IPUMEHSATH COOTBETCTBYIOIIME MOHATHS IPU ONMCAHUN CTPOEHUS U




-  BHOCHUTh KOPPEKTUBBI B  JESTCILHOCTD,
OIICHHBATh COOTBETCTBUE PE3YJbTATOB IIEJISIM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHHUE TIPU PEIICHHH
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbI€ HcCCIeI0BATEIbCKHE eCTBHSI:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOM
u MIPOEKTHOMN JIEATEIILHOCTH, HaBBIKAMH
paspetnieHus rnpoodiuem;

- BBUBJIATH TNPUYHMHHO-CIICJCTBEHHBIC CBS3H H
aKTyaJIM3UPOBATh 3aj]a4y, BBIIBUTATh TUIIOTE3Y €€
peIleHus, HaxOJIUTh apryMeHThI JUIST
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3aaBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

- aHAIM3HWPOBATHh MOJYYECHHBIC B XOJI€ PEIICHUS
3aJ]auyu  pe3yJbTaThl, KPUTHYECKU OIECHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHHE B
HOBBIX YCIIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATCIBHYIO U
MPAKTHYECKYI0 00JIaCTH KUZHEIEATEIbHOCTH;

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BAaHHUS B
MO3HABATENILHON M COIMAIbHOM MPaKTHUKE

npeniaraTh

CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IMPEBPALLECHUI;

BBISIBJIATh  B3aMMOCBSI3b  XUMHUYECKMX 3HAHMM C  MOHATUAMH U
MNpEACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPECAMCTOB,

- yMETh WCIOJb30BATh HAWUMEHOBAHUS  XMMHYECKUX  COEOUHEHUU
MEXKJIYHApPOAHOTO COK3a TEOPETUYECKOW W MPUKIATHOM XUMHU U

TPUBMAJIbHBIC Ha3BaHUS BKHEHIIMX BEIIECTB (3TUJIEH, alleTHIIEH, IIMLEPHH,
denon, Qopmanbaerun, yKCycHas KUCIOTa, TJIMLWH, YrapHbId Tas,
YIJIEKUCHBIN ra3, aMMUaK, raiieHas U3BeCTb, HETalleHas U3BECThb, MUTHEBAs
cola W JPYTHX), COCTABIATH (HOPMYJbl HEOPTaHWMYECKHX M OPTaHUYECKUX
BEIIECTB, YPAaBHEHHUs XUMHUECKUX pPEaKUUH, OOBACHATb HX CMBICIH,
MOJITBEPK1aTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOILMMHU JKCIIEPUMEHTAMHU U 3aIUCAMU YPABHEHUN XMMHYECKHX
peaKkuuii;

- YMETb YCTaHaBIUBAaThb IPUHAJICKHOCTb M3YyYEHHBIX HEOPIaHUYECKUX U
OpraHMYECKUX BEIIECTB K OINPEJIEICHHBIM KJaccaM U IpyIIaM COEIUHEHUH,
XapaKTepU30BaTh HMX COCTaB W BAKHEUIIME CBOMCTBA; ONPENENATH BUIbBI
XUMHUYECKUX CBSI3eH (KOBaJEHTHAas, MOHHAs, METaJ/lIM4yecKasi, BOJOpPOJHas),
TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KiIacCU(PULIMPOBATh XUMUUECKUE
peaxkuuu;

- chopMupoBaTh NpPEACTABICHUSA: O XHMHYECKOM  COCTaBISIOLIECH
€CTECTBEHHOHAYyYHOW KapTHHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBJICHUI
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIUMON Il PELICHUS] MPAKTUYECKUX
3ajja4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/10pOBBIO U
MIPUPOAHON Cperie;

- yMeThb MpPOBOJIUTH pacueTbl MO XMMHUYECKMM (opMyjaM M ypaBHEHHSIM
XUMHYECKMX  peakuuid ¢  HCIONb30BaHUEM  (U3HUECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOIb30BATh
CUCTEMHBIE XMMHYECKHE 3HAHUS U1 NPUHATHS PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpencTBa
TIOWCKa,
aHaJu3a u
WHTEPIIPETANN
uHpopmanuu u
UH(POPMALMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHUS
3a1a4
npodeccuoHal
bHOU
NEeSTEIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jaore KYJBTYP,
CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MeECTa B
HOJIUKYJIbTYPHOM MHDE;

- COBEpPIICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOU
KYJIBTYpbl KaK CpEICTBAa B3aUMOJAECUCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHHWE [EHHOCTH Hay4YHOW JeSTEeIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JIESITENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OsilaieHHe  YHUBEpPCAJIbHBIMM  y4eOHBIMHU

NO03HABATEJIbHBIMM el CTBHSIMU:

B) padora ¢ nHpopmanueii:

- BJIaJIETh HABBIKAMH MOJYy4YeHHUS MHPOpPMALUU U3
UCTOYHUKOB DAa3HBIX THUIIOB, CaMOCTOSITEIBLHO
OCYILIECTBIIATh NOUCK, aHAJIN3, CUCTEMATU3ALNIO U
MHTEPIIPETALNI0O UHPOPMALIMK Pa3IUYHbIX BUJIOB U
(bopM npencTaBIeHUS;

- co3JaBaTh TEKCThl B pa3MuYHBIX (opMarax c
y4eTOM Ha3Ha4yeHus MHQOpManuu U LEJIEeBOH
ayIUTOpUM, BBIOMpas ONTUMAJbHYIO  (Qopmy
IIPEJICTaBICHNS U BU3yalIU3aluy;

- OIIEHMBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTH
UHpOpPMallUU, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- HUCMOJb30BaTh CpEACTBA HMH(DOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B peLIeHUH
KOIHUTHBHBIX, KOMMYHUKaTHUBHBIX u
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€3011aCHOCTH,

- yMeTb IUJJaHUPOBaTh M  BBIIOJHATH XUMHUYECKUH  DKCHEPHUMEHT
(mpeBpailleHusT OpPraHUYEeCKUX BELIECTB IPU HArpeBaHUU, IOIYYCHHE
ATWJIEHA U U3YyYEHUE €r0 CBOWMCTB, KAUECTBEHHBIE PEAKIUU HA aJbIETUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauuss O€lKOB IpH HarpeBaHuH,
[BETHBIE pEaKUUu OCNIKOB; TMPOBOAUTH pEAaKIMM HOHHOTO OOMEHa,
OTIpEIeNIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaKkllUy Ha cylbdart-,
kapOOHAT- H  XJOPUA-aHMOHBI, HAa  KAaTHOH  aMMOHHS;,  pemaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metawiel" u "Hemeramnsl") B
COOTBETCTBUU C IpaBWJIAMHU TEXHUKH O€30IaCHOCTH IpHU OOpAIEHUU C
BellecTBaMH U J1a00OpaTOPHBIM 0O0OPYJOBaHHEM; MPEACTABIATh PE3YyIbTAaThl
XMMHUYECKOT0 IKCIIEPUMEHTA B OPME 3alIUCU YPAaBHEHUH COOTBETCTBYIOIINUX
peakuii 1 GopMyIHUPOBATH BHIBOBI HA OCHOBE 3TUX PE3YyJIbTATOB;

- YMETh aHATM3UPOBATh XUMUYECKYIO HHPOPMALIUIO, TIOTYIaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpeACTB MaccoBoOi nH(pOpManuu, cetb IHTepHET u Apyrue);

- BIAJAECTb OCHOBHBIMHM METOJaMHM Hay4yHOTO TIIO3HAHMSI BELIECTB M

XUMHUYECKUX  SIBJCHWM  (HaOmoJeHue,  HU3MEpEHHe,  JIKCIEPHUMEHT,
MOJICIIUPOBAHUE);

- YMeThb IPOBOAMUTH pacueThl MO XUMHUYECKUM (opMynaM H ypaBHEHUSIM
XUMHWYCCKUX peaKuHﬁ C HUCITIOJIB30BAHUEM (1)1/131/ILI€CKI/IX BCJINYHMH,

XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOIb30BATh
CHUCTEMHBIE XMMHMYECKHE 3HAHUS A NPUHATHS PELICHHM B KOHKPETHBIX
JKN3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHUECM




THTHUEHBI, PECcypcocOepekeHHsl, TPABOBBIX H
TUYECKMX  HOPM, HOpPM  HH(POPMAIMOHHON
0e30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30I1acCHOCTH
JUYHOCTH;

OK 04.
DddekTuBHO
B3aUMO/ICHCTBO
BaTh U
pabortatsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- FOTOBHOCTh K CaMOpPa3BHUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO,
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCJIEI0OBATEIbCKOM, TMPOCKTHOH M COIMAIbHOU
JIEATEIIbHOCTH;

OBaanenue YHHBepPCAJbHBIMU
KOMMYHHUKATHBHBIMU /Il CTBUSIMH:

0) cOBMeCTHAs J1eSITeJIbHOCTD.

- TOHUMAaTh M HCIOJB30BaTh MPEHMYIIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- NPUHUMATHh IIeTU COBMECTHOW JIEeSATCILHOCTH,
OpPTaHU30BBIBATH M KOOPAMHHUPOBATH ACHCTBUS IO
€¢ OCTHJKCHHUIO: COCTAaBIIAThH IUIAH JICHCTBHIA,
pacmpeieNiaTh pojid ¢ Y4eTOM MHEHUH y4YaCTHHUKOB
00CyXIaTh pe3yIbTaThl COBMECTHOU paboThI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCII0BHUAX pc€ajbHOrO, BUPTYAJIbHOI'O u
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;
-  OCYHIECTBJIATH IMO3UTHUBHOC CTPATECTHYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTYyalUsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITHATHBHBIM
OBiaieHHe YHHBEPCAJIbLHBIMH PeryJssTHBHbIMH
NeMCTBUAMMU:

') IpUHATHE ceOsl U APYruX JIoJe:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX JIIOACH
IIPYU aHAJIU3€E PE3YNIbTATOB ACSITEIBbHOCTH;

- MPU3HABaTh CBOE IMPAaBO M MPABO APYTUX JIOAEH

- yMeTb IUJIaHUPOBaThb M  BBINOJHATh XUMUYECKUH  SKCIEPUMEHT
(mpeBpailleHusi OPraHWYECKUX BELIECTB IPU HArpeBaHUU, TOJIYYEHUE
ATHJIEHA U U3YyYEHUE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIUU Ha aJbIETUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaiuss OelKOB NpH HarpeBaHuH,
LBETHbIE pEaKIUX OEJIKOB; MPOBOJAUTH pEaKUUd HOHHOrO OOMEHa,
OTIPEeIeNATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKlIUU Ha cylbdat-,
KapOoOHaT- M  XJOpPUA-aHUOHBI, HAa  KaTUOH  AaMMOHUS;  pellaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMam "Metamwiel" u "Hemeramnsl") B
COOTBETCTBUHU C IpaBWJIaMU TEXHUKU O€30IaCHOCTH MpPU OOpALICHUH C
BellecTBaMH U J1a00paTOPHBIM 0O0OPYJOBaHHEM; MPEACTABIATh PE3YyIbTAaThI
XUMHUYECKOI0 SKCIIEpUMEHTa B (OpME 3alHiCH YPaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTAaTOB




Ha OIIMOKMU;
- pa3BUBAaTh CIIOCOOHOCTH MMOHUMATh MHUP C
MO3ULIMU JIPYTOr0 YEJI0BEKa,

OK 07. B 06.1acTH 3K0J10rH4Y€CKOT0 BOCITUTAHMS S - cbhopMupoBaTh MPEACTABICHUSA: O XHUMHUYECKOM  COCTaBISIOLIECH
CopeiicTBoBaTh | - C(hOPMHUPOBAHHOCTH HKOJOTHUECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHOH KAapTHHBI MHpA, POJIM XMUMHUU B TO3HAHUU SIBJICHUH
COXPaHEHHUIO MOHMMAHUE BIMSHUS COLIMATIBLHO-KOHOMHMYECKUX | IPUPOAbI, B (OPMHUPOBAHMHM MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
OKpY’KaroIleu OpOIECCOB  HAa  COCTOSIHHE  NPUPOAHON M | (YHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JJISl pEIICHUs MPAKTHYECKUX
Cpenbl, COLIMATILHOM  Cpeibl, OCO3HaHWE TJI00AJTBHOTO | 337]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
pecypcocOepex | xapakTepa 3KOJOTHUECKUX Mpodiem; IIPUPOIHON Cpee;
€HHUIO, - IUTAHUPOBAHHE W OCYIIECTBJICHHE ACUCTBUI B | - YMETh COONIOAATh MpaBUIIa HKOJIOTUUYECKHU 11eJeco00pa3HOro MOBEICHUS B
HPUMEHSITh OKpYXarollled cpele Ha OCHOBE 3HAHUS LeJleH | ObITYy U TPYJOBOM IEATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 3J0POBbS U
3HaHUS 00 YCTOHYHBOTO Pa3BUTHUS YEIIOBEUECTBA; OKpYXAaroliel MPUPOAHON CpeIbl; YUUTHIBATh OMACHOCTh BO3JCHUCTBUS Ha
W3MEHEHUU AKTUBHOE HENpUATHE JIEHCTBUM, MPUHOCAIIUX | )KUBbIE OPraHU3Mbl ONPEJEICHHBIX BELIECTB, MOHUMAas CMBICI IOKA3aTems
KIIUMaTa, BpEl OKpYXKaroIlIel cpere; npeieIbHON JOMYCTUMOM KOHIIEHTPAIUH
TIPUHITAITBI - yYMEHHE TPOTHO3UPOBaTh HEOIArONpUSATHBIC
OepexIIMBOrO 9KOJIOTHYECKHUE TMOCIEACTBHS TMPEANPUHUMACMbBIX
IIPOM3BOJCTBA, | ACHCTBUU, IPENOTBpALIaTh UX;
3¢ PeKTUBHO - paciiipeHue OIbITa JESATEIIBHOCTH
JICUCTBOBATh B | DKOJOTMYECKON HAMPABICHHOCTH;
Ype3BBIYAIHBIX | - OBJIaJICHIE HaBBIKAMU yU4e€OHO-
CUTYaLUsIX HCCIIEI0BATENBCKON, MPOEKTHON M COLIMAIIBHON

JESATEIBHOCTH;
[IK1.1. ®opmupoBaTh 9KOJIOTMUYECKYIO KynbTypy, | [IppuoOperenne onbiTa MpUMEHEHUSI OCHOBHBIX METOJOB HAYYHOTO MMO3HAHUS,
@DOpMHUPOBATh | IOHUMAHWE BJIUSHHUS COIMAIBHO-DKOHOMHUECKHUX | UCTIONB3YEMBIX B OMOJIOTMH: HAOIIONEHUS U ONTMCAHUS JKUBBIX CHCTEM,
aJIrOpUTMBI NpOLECCOB  Ha  COCTOSHME  OpupogHoii  u | [IPOUCCCOB M ABJICHIH,
paspaboTKu COLIMANTLHOM  Cpebl, OCO3HaHWE TJI00ATHLHOTO
TMPOTPAMMHBIX | xapakTepa SK0NOrHYECKHX MPOOIEM;
MoyJIen B
COOTBETCTBUHU C
TEXHUYECKUM

3aJaHUuECM




K 11.2.
[IpoexkTupoBaTh
0asy JaHHBIX
Ha OCHOBE
aHajamn3a
MPEIMETHOM
obsactu

[InaHupoBaHue U OCYIIECTBICHHE JACHCTBUI B
OKpY’KaloIllel cpefie Ha OCHOBE 3HAHUA Lelei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOEC HENPHUATHE JEUCTBUM, IPUHOCAIINAX
BpENl OKpYXarollel cpene;

YMeHne  MmporHO3UpoBaTh  HEOJIArompUsATHBIC
SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX
JICUCTBUI, IPEIOTBpPAIATh HX;

[TonnMaHnue HEOOXOUMOCTH HCTIOJIB30BaHUS JOCTUKEHUN COBPEMEHHOM
OMOIOTUH U OMOTEXHOJIOTHH JIJIsl pAallMOHATIBHOTO MPUPOAO0NOIB30BaHNUS
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2. CTPYKTYPA U COAEPXKXAHUE OBIJ_[EOBPA3OBATE.JII>HOI71 JUCIHAITJINHBI
«XHUMUSA»

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThI

Bun yueOHo# padoThl Oo0bem B
yacax
O06beM 00pa3oBaTe/IbHON MPOrPaMMbl THCIHHIJIMHBI 72
1. OcHOoBHOE coIep:KaHue 64
BT. U..
TEOpeTUIeCKoe 00yueHue 30
MPAKTUYECKHUE 3aHITUS 20
1abopaTOpPHBIE 3aHATHS 14
2. IIpodeccuoHAILHO-OPUEHTHPOBAHHOE CO/IEePsKAHUE 6
BT. 4.
TEOpEeTUIECKoe 00yueHue 2
IIPAKTUYECKUE 3aHATUS 4
IIpome:xxyTounast arrecranus (AuddepeHMPOBaHHbIN 324eT) 2




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HanmeHnoBanue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopMupyemMmble
. 'beM YaCOB
pa3aesioB u TeM Ja0opaTopHble U NPAKTHYECKHE 3aAHATHS, IPUKJIATHON MOTYJIb KOMIIETEHITHH
1 2 3 4
OcHoOBHOE coJiepKaHue 64
Pazjen 1. OcHOBBI CTPOeHMS BellleCTBA 4
Tema 1.1. OcHoBHOe coJep:kaHue 2 OK 01
CtpoeHue aToOMOB
XUMHUECKHIX Teopernueckoe o0yueHue 2
JJIEMEHTOB U
npupoza CoBpeMeHHast Mojelb CTpoeHus atoma. CHMBOJMYECKHM SI3BIK XUMHUU. XUMHUYECKUU DIIEMEHT.
XUMHYECKOUN DnekTpoHHas KoHUrypanus aroma. Kimaccupukamnus XHUMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMeHTHI).
CBSI3U BasleHTHBIE ~ 3JIEKTPOHBL. BaneHTHOCTD. OneKTpoHHas  OpUpoja  XMUMHUYECKOH CBS3U. 2
DIEeKTPOOTPULIATEILHOCTh. BUABI XUMHUYECKOW CBS3M (KOBaJIGHTHAs, WOHHAs, METaJJIMYecKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
[Tepnonnueckuit OK 02
3aKkoH U Tabmua | IIPAKTHYECKHE 3aHSTHSI 2
H.HN. Menneneesa _
[Tepuoanueckas cucrema xumuueckux aneMeHToB J[.M. MenaeneeBa. @U3nueckuii CMbICIT
[lepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX
AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOTO AemMeHTa B [lepuonnueckoit cucteme. MUpOBO33peHUYECKOE M HAYYHOE 3HAUCHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX 5

XUMHUYCCKUX DJICMCHTOB.

Pemrenre npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3aLUI0 XUMUYECKHUX
a7eMeHTOB «MeTauTniecKkre / HeMeTaUIMUeCKUE CBOMCTBA, SJIEKTPOOTPUIIATEILHOCTh XUMHUYECKHUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IEPUOJUUECKON CUCTEME
xuMudeckux dyemenToB .. Menaeneenay
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Pa3zgen 2. XumMmuyeckue peakumu

10

Tema 2.1. Tumnsl
XUMHYECKHUX
peakuuii

OcHoBHOe cogepkaHue

TeopeTuyeckoe o0yueHue

Knaccugukanus u THIIBI XUMHUYECKUX PEAKIU C yYacTHEeM HeopraHuyeckux BemecTB. CocTaBiieHue
YpaBHEHHH peakluuii COeAMHEHMs, PA3JI0KEHUs, 3aMellleHus, 0OMeHa, B T.4. peaklil ropeHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHEHMsI OKUCICHUI-BOCCTaHOBIIeHUA. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEb.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/JIE, IPOM3BOJICTBEHHBIX Ipolieccax U
KU3HENEATEIIBHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHS

KonnuectBenHple oTHOWEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHU U PacdeThl IO
YPaBHEHUsAM XMMHYECKUX peakuuid. Monb Kak eQuHuIa KOJMYeCTBa BelecTBa. MoisipHas macca.
3aKOHBI COXpaHEHHs Macchl U 3Hepruu. 3akoH ABoraapo. MomspHblii 00beM ra3os. OTHOCHUTENbHAs
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHMSIM XMMUYECKUX PEaKIMN C UCIOJIb30BAHUEM MacChl, 00beMa
(HOpManbHbIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIEeKTPOTUTHYECKA
s IUCCOLTHAIIHAS U
WOHHEII 00MeH

OcHoBHOE CoaEpKaHue

Teopernueckoe o0y4enue

Teopus snekTpoauTHYecKOl aucconnanuu. MoHbl. DNEeKTPOIUThI, HEIEKTPOIUThI. Peakuuu HoHHOTO
oOMeHa. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS WX IOJHBIX U COKpAIIEHHBIX
MOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a/1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKkLui

JlabopaTopHble 3aHATHSA

JlaGoparopHas paboTta “TUIbl XUMHUUYECKUX pPEeaKIIui’.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIUXCs BEIIECTB) U PU3HAKOB
XUMUYECKUX peakiuid. [IpoBeenne peakiuit HOHHOTO 0OMEHa, ONPEIEICHUE CPE/IbI BOTHBIX
pacTBOpOB. 3a/laHNs HAa COCTABIEHUE HOHHBIX PEaKIIU

OK 01
OK 04
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KonTpoabnas

CrpoeHue BelecTBa U XMMHUYECKUE PEaKIIUU 2
padora 1 p p
Pasnea 3. CTpoeHue U CBOCTBA HEOPTaHUYECKHX BellleCTB 16
Tema 3.1. OcHOBHOe coiep:KkaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYPA 1 Teopernueckoe o0yueHue 2 1K 1.1
CTpPOCHHUE .
HGIZ) I — [Ipenmer Heopranndeckoit xumun. Kiaccuukanus HeoOpraHMIeCKux BemecTB. [IpocThie U ClIoKHBIC lIK 11.2
p BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3anMocBs3b
B TB
CIee HEOPraHMYECKUX BEIIECTB. ATpEeraTHbie COCTOSHUS BemecTBa. Kpucrammndaeckue u aMmopdHbIe
BelIecTBa. TUIBI KPUCTAIUTNYECKUX PEIIETOK (aTOMHAsl, MOJICKYJIsIpHAs, MOHHAS, METAJIJTNYECKasi). 2
3aBUCUMOCTh (PU3HUYECKUX CBOWCTB BEIIECTBA OT THITA KPUCTALNTNICCKON PEIIECTKH. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTHU BEIIECTB OT BHIa XUMHUYECKOU CBSA3H U TUIA KPUCTAJUIMYECKON PEIIETKH.
[IprurHbI MHOrOOOpa3us BEIIECTB
IIpakTHyeckue 3aHATHS 2
Homenknatypa HeopraHmuecKrx BEIIECTB: HA3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (hOPMYIIbI
WJTU COCTABJICHHE XUMUUYECKON (hOPMYJITBI HCXOS U3 Ha3BaHUS BEILIECTBA 110 MEXIyHAPOIHOU
(MIOITAK) mwin TpuBHaIbHOM HOMEHKJIATYpe.
Pemenne mnpakTHdeckuxX 3amaHUN MO KiIacCU(PUKAIMKM, HOMEHKJIAType W XHUMHUUYECKHM (opmysam
HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJIaccoB (yrapHbli Ta3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas 2
W3BECTh, HETAIlIeHAast U3BECTh, MUTHEBAS COJIa U PYTHX): HA3bIBATh U COCTABIIATH (POPMYITBI XUMHUYECKUX
BEIIECTB, ONPEEISITh MPUHAATIEKHOCTH K KJIaccy.
Hcrounnku xumuyeckon nHdopmaiuu (CpeacTs MaccoBoi uHdopmaiuu, cetb HTEpHET 1 npyrue).
[Touck nHpOpMaIUK 1O HA3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyIam
Tema 3.2. ®usnko-| OcHOBHOE co/lepKAHHE 8 OK 01
XUMHYECKHE OK 02
CEONCTBA Teoperuueckoe o0yueHue 6 1K 1.1
HEOPTaHUYECKHUX .
P Merammpl. O0mue Quznyeckne U XUMHUYECKHE CBOMCTBa MeTaioB. CriocoObl TOJIydeHHs. 3HAYEHUE liK 11.2
BEILIECTB
& METaJUIOB M HEMETAUIOB B MPUPOJAE M >KU3HEAEATEIbHOCTH 4elloBeKa W opraHu3moB. Kopposus 2

MCTAJIJIOB: BUABI KOPPO3HUH, CITOCOOBI 3aIIUTEI METAJUIOB OT KOPPO3HNHU
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Hemeramnel. OOmue ¢u3nueckue W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THIIWYHBIE CBOWCTBA

HemetauioB IV— VII rpynm. Kimaccudukanus 1 HOMEHKIaTypa CoeMHEHNH HeMeTalliioB. KpyroBopoTsr 2

OMOTEHHBIX IEMEHTOB B MIPUPO/IC

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THIPOKCHJIOB, KUCIIOT,

coJeil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSAMHEHHUIA, 2

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTHyeckne 3aHATHSA 2

CocraBiieHne YpaBHEHMM XMMHUYECKUX PEAKIUM C ydyacTHEM IPOCThIX U CIIOKHBIX HEOPraHWYECKUX

BELIECTB: METAJUIOB M HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETaUIOB M aM(OTEPHBIX JJIEMEHTOB;

HEOPTaHMYECKUX KHUCIOT, OCHOBaHMA M aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,

XapaKTepU3YIOIINX UX CBONCTBA. 2

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e30MacHOe UCIONIB30BAaHUE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOH

JeSITEIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Unentuduxanms OK 02
HEOpTaHHYECKHX JlabopaTopHbie 3aHATHS 2 OK 04
Betects JIaGopartopHas pabota «neHTH(UKaINI HEOPraHUUECKUX BEIIECTB.

Pemenne skcrepUMeHTaIbHBIX 3a/ad 0 XMMHUYECKHMM CBONCTBAM METAUIOB M HEMETAJJIOB, IIO

pacrno3HaBaHMIO U MOIYYEHHUIO COEIMHEHNI METAJUIOB U HEMETAJLIOB. 5

Nnentudukanus HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-

AQHUOHBI, Ha KATUOH aMMOHHUS
KonTpouabnas Croii

BOIICTBa HEOPraHUYECKUX BELIECTB 2

padora 2
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BeleCTB 24
Tema 4.1. OcHoBHOe coJiep:kaHue 4 OK 01
Knaccudukanmus, IIK 1.1

Teopernueckoe o0yueHue 2
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CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

[losiBiieHUE U pa3BUTHE OPTAaHMYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
3HAYEHUE OPTaHUYECKOU XMMHMH B CUCTEME €CTECTBEHHBIX HayK.

XUMHUYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX BaJIEHTHOCTH.
OCHOBHBIE ITOJIOKEHHUS TEOPUM XMUMHUYECKOTO CTPOEHUS OpraHudeckux coenuHeHunii A.M. bytiieposa.
VYriepoaHblid CKENeT OPraHUYeCKOM MOJIEKYJIbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOIO
CTPOECHMS MOJIEKYJI. MI30Mepus U u30MepHI.

[lonatne o ¢yaxkuuoHansHOW rpynme. Panukan. IlpuHmumnel kimaccuUKauyd — OpraHUYECKHX
coequHeHU. MexnyHaponHas HOMEHKJIATypa UM IPUHLOUIBI  HOMEHKJIATYPbl  OPraHUYEeCKUX
coequHeHuil. [loHsTe 00 a30Tcolep)KalMX COEOUHEHMSIX, OMOJIOIMYECKM aKTHBHBIX BEILECTBAX
(yrneBojax, xupax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPDHBIX COEIMHEHMAX (MOHOMEp, IOJUMeEp,
CTPYKTYpPHOE 3BEHO)

JlaGoparopHasi pabora

Ha6opaT0pHa51 pa60Ta «HonyquI/Ie OTHJICHA U OIIBITHI C HUM)).

IIK 11.2

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCJIMHEHU

OcHOBHOe coiep:KaHue

12

Teopernueckoe o0yuenue

OU3MKO-XMMUYECKHE CBONCTBA OPraHMYECKUX COEAMHEHUH OTIENBHBIX KIJIAcCOB (0COOEHHOCTH
KJIacCU(UKALIMM U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001as Gpopmysa; H30Mepus;
¢bu3nyeckre CBONCTBA; XUMHUECKUE CBOICTBA; CIOCOOB! OTYUYEHNUs):

— TIpeJeNbHbIE YIIIEBOAOPOAbl (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
HCTOYHUKOB TEIlIa B IPOMBIIIIEHHOCTH U ObITy. CBOICTBAa MPUPOIHBIX YIIEBOIOPOI0B, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HenpenenbHble (aJKEeHbI, aJKUHbI M QJKaJWeHbl) W apoOMaTUYeCKUe YIiIeBoJopojbl. ['opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIs1 CBAPKU M PE3KU METAJNIOB

— KHUCIIOpOJicOiepKalllie COeAMHEHUs (CTUPTHI U (HEeHOJIbI, KapOOHOBBIE KUCIOTHI U A(UPHI, aJlbIETHIbI
U KETOHBI, KUpPBI, YyrineBojsl). llpakThuyeckoe mNpUMEHEHHE STHICHIJIMKONS, TIMLEpHUHa, (eHoa.
[Ipumenenue Qopmanpaernaa, aneraibAeryuaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KUCIIOT. MOIOIIMe CBOWCTBA MbLIa

OK 01

OK 02

OK 04
IIK 11.2
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— a30TcojepXkaliue COCIWHEHUs (aMMHBI ¥ aMHUHOKHUCIOTHI, Oelku). BBICOKOMONIEKYISIpHEBIE
COEMHEHMS (CUHTETHYECKHE U OMOJOTMYEeCKH-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIOJIb30BAHUS.

I'eneTnyeckas cBsI3b MEXKy KjlacCaMU OPraHUYECKUX COECIMHEHHM

HpaKaneCRne 3aHATHSA

CBoiicTBa OpraHMYECKMX COEAUHEHUN OTAEIbHBIX KJIACCOB (TpUBHAIbHAS U MEXAyHapoJHas
HOMEHKJIATYpa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYYCHHUS): TpeAeIbHbIC (AIKaHbl U LUKJIOAIKAHbI),
HenpeAeabHble (AIKEHbI, aJIKHHBI U aJIKaJUEHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE ~ KUCJIOTBI M 3QUpPHl, aIbJAETUABl U  KETOHbl, AaMHHbl M  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS. 3aJaHUsl Ha COCTaBICHUE YPaBHEHUN XMMMUYECKHX DPEaKLUH C
Y4aCTHEM OPraHMYECKUX BELIECTB HA OCHOBAHUH MX COCTaBa U CTPOCHHUS

JlabopaTopHasi padora

JIaGoparopHas pabota “IIpeBpaiieHus: OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".
[Tonmyyenue sTHIIEHA M U3yYEHHE €r0 CBOMCTB. MoennpoBaHie MOJIEKYNl U XUMUUECKUX MpEeBpaIleHuit
Ha [IpUMepe TaHa, ITUIICHA, alleTUIEeHa U Jp.

CBoiicTBa yIJIeBOJIOB

Tema 4.3.
Wnentuduxanms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MPUMEHEHUE B
OBITOBOH U
MIPOU3BOICTBEHHON
EeSTENTLHOCTH

OcHoBHOE CoaEpKaHue

TeopeTuquKoe oﬁyqelme

buoopzanuueckue coeounenusn. Ilpumenenue u oOuonocuueckas ponv yenee00os. OkxucieHue
)Y21e60006 — UCMOYHUK IHEPSUU IHCUBHIX Opeanu3zmos. Oobnacmu npumMeHeHUus AMUHOKUCIOM.
Ilpespawenua oOenkoe nuwu 6 opeanuszme. buonocuueckue Qynxkyuu oenkoe. buonozuueckue
¢yuxyuu sncupos. Ponv opzanuueckoit xumuu ¢ peuieHuu npodnem nuuiegou d6ezonacnocmu. Ponp
oananca 0enKkoe u y2nee0008 6 opzanuime, 01 NOBBIUEHUA MPYOOCHOCOOHOCHMU PAOOMHUKOS
YMCmEEHHO020 mpyoa.

OK 01
OK 02
OK 04
IIK 1.1
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YyeaoBeKa Posnp opranuueckoil XMMHUHM B pEIIEHUH MPOOJIEM HHEPreTHUECKOW O€30MacHOCTH, B Pa3BUTHU

MEAMIIMHBI, CO3JaHUH HOBBIX MaTepUAJIOB, HOBBIX HCTOYHHUKOB YHEPIrUH (aJIbTEPHATUBHbBIC UCTOYHUKU

sHeprum). OnacHOCTh BO3JEHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OT/AEIbHBIX KJIacCOB

(yrneBomopobl, CHHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIC, AIbJIETHJIbI U Ap.), CMBICI

[I0Ka3aTessl PeAEIbHO JOIMYCTUMON KOHIEHTPALuU

JlabopaTopHble 3aHATHSA

JlabGopaTtopHas padora: “VneHTruduKkamnms oOpraHM4ecKuX COSTUHEHNN OTACIbHBIX KIacCOB”

Wnentudukanist opraHnuecKuX COeIMHEHHI OTACIbHBIX KJIACCOB (Ha MpUMeEpe albJeTru/0B, KpaxMania,

YKCYCHOM KHCIOTHI, O€lIKOB M T.M.) C HCIOJb30BaHHEM UX (U3UKO-XMMHUYECKUX CBOICTB U

XapaKTepHBIX KAa4YeCTBEHHBIX peakuuid. JleHarypamus Oenka mpu HarpeBaHuM. L[BeTHBIE peakuuu

0enkoB. BO3HUKHOBEHHE AaHAJUTHUYECKOrO CHTHalda C TOYKM 3PEHHS XUMHYECKHX IPOIECCOB MpU

IIPOTEKAHUN KaYECTBEHHON PEAKIMH, T03BOJISIIOIIEH UACHTU(PUIIMPOBATH NPEAJIOKEHHbIE OPraHU4YECKHE

BEILIECTBA

N3yueHne CBOMCTB YKCYCHON KHUCIIOTBI
Konrpoasnas CtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB
pabdora 3 PYKIYP P
Pazneu S. Kunernveckne u TepMOAMHAMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKUX PeaKkIuii
CxopocTh OcHoBHOe coJep:kaHue OK 01
XUMHUYECKHUX OK 02
peaKInii. IIK 11.2
XHUMHUYECKOE
paBHOBECHE

Teopernueckoe o0yueHue
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CKOpOCTh peakIiM, €€ 3aBUCHMOCTb OT Pa3IMYHBIX (aKTOPOB: MPUPOIBI PEArHPYIOUINX BEIIECTB,
KOHIIEHTPALUU pPEarupyolux BELECTB, TEeMIepaTypbl W IUIOMIAJM PEAKUHUOHHOM IOBEPXHOCTH.
TernnoBbie 3G HEKTH XUMUYECKUX PEAKIHid. DK30- U SHIAOTEPMHUYECKHUE, PEAKIINH.

OOpatuMocTh peakiuid. XUMHUECKOEe paBHOBECHME M €ro CMEUIEHHE MOoJ JEeHCTBUEM pa3IMYHBIX
(akTOpOB (KOHIEHTpAILMs PEarecHTOB WM MPOIYKTOB PEaKINH, TaBICHUE, TEMIIEpaTypa) sl CO3IaHuUs
ONTUMAJIbHBIX YCIOBUH NPOTEKaHUs XUMu4eckux npouecco. [Ipunuun Jle llarense

IIpakTnyeckue 3aHATHS OK 01
OK 02

Pemenne mnpakTUKO-OPUCHTHPOBAHHBIX 3a/JIaHUN Ha aHaiau3 (HAKTOPOB, BIMSIONIMX HA H3MEHEHHE K 1.1

CKOPOCTH XMMHUYECKON peaKkiuu, B T.4. C MO3HUIIUNA KOJIOTUYECKH 11eJ1ecO00pa3HOro MOBEACHUS B OBITY

Y TPYJOBOM JIEATEILHOCTH B LIEJISX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOTHON CPEIbI.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha mnpuMmeHeHue npunnuma Jle-Illarense s

HAaXOXCHUS HAIpPABICHUS CMEIICHUS PAaBHOBECHS XUMHUYECCKOW peakIuu W aHaau3 (aKkTOpOB,

BIIMSIOIIMX HA CMEIICHUE XMMUYECKOTO PABHOBECHS
Pazneu 6. PactBopsI
TeMma 6.1. OcHOBHOe coiep:KaHue OK 01
ITonsarue o OK 02
pacTBOpax Teoperuueckoe o0yueHue OK 07

PactBopenue kak ¢usnko-xumuueckuid mporecc. PactBopsl. CriocoObl MPUTOTOBIEHUST PAaCTBOPOB. TIK 11.2

PactBopumocTs. MaccoBas monsi pacTBOpeHHOro BemiecTBa. (CMBICH TMoOKa3arens MpeaeabHO

JOMYCTUMOMN KOHIICHTPAIIMH U €r0 UCTIOJIB30BaHUE B OLIEHKE HKOJIOTHMUECKOil 0€30MacHOCTH.

[IpaBuna »KOJIOTHYECKU 11€71€CO00PA3HOTO TMOBEACHUS B OBITY U TPYAOBON ACATEIHHOCTH B IIEJISIX

COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHON CPEJbl; OMACHOCTh BO3JECHCTBHUS Ha KHUBBIC

OpraHU3MbI ONIPEICTICHHBIX BEIIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPBI, UCIIOJIb3yeMbI€ B OBITOBOW U

MIPOU3BOJICTBEHHOM JEATEIHPHOCTH YEIOBEKa
Tema 6.2. OCHOBHOE coiepKaHue OK 01
Hccaenosanue OK 02
CBOMCTB pacTBOpPOB .JIaﬁopaTopHLIe 3aHATHUA OK 04

K 1.1

JlabopaTtopHas pabota «IIpuroroBieHue pacTBOPOBY».
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IIpuroroBneHue pacTBOpPOB 3alaHHOM (MaccoBoi, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU

IIK 11.2
BOIIPOCAaMH) U OIIPEJICIIEHUE CPEJIbl BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccuoHanbHO-OpMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue NPUKJIATHOTO MOTYJIA)
Pasznen 7. Xumusi B ObITY U IPOM3BOACTBEHHOI IEATEIHLHOCTH YeI0BeKa 6 OK 01
OK 02
Xumust B OBITY X |OCHOBHOE CO/lepIKaHMe 6 OK 04
IIPOU3BOICTBEHHOMN
p OK 07
JeSITeIbHOCTH Teopernueckoe o0yuenmne 2
YeJ0BeKa IIK 1.1
Hogeiinne nocTukeHns XUMHUUYECKOM HAYKU U XUMHUYECKOW TexHOoJoTuu. Poiib Xxumuu B o0ecrieueHun IIK 11.2
9KOJIOTUYECKOH, SHEpreTHYeCcKOl U MUIIEBON Oe3011aCHOCTH, pa3BUTUU MeaAuLMHbL. [IpaBuia noucka u 5
aHaM3a XUMHYECKOW HH(OpPMAIMK W3 pa3INYHBIX HCTOYHUKOB (Hay4yHas M y4eOHO-HaydHas
JaUTeparypa, CpecTBa MaccoBoi nHpopmanuu, cetb MHTEpHET)
IIpakTH4yeckue 3aHATHS
Ilouck u ananu3 Keicoe 0 NPUMEHEHUU XUMUYECKUX GeU{eCME U MEXHON02UIl ¢ yuemom Oyoyuieil
npogeccuonanvroil  0eaAmenbHOCMU NO MmeMam: 6a)cHeluiue CMmpPOUmenbHvle MaAmepuabl,
KOHCMPYKYUOHHblE MAmepuansl, Kpacku, CHMeKno, Kepamuka, Mamepuanvl 014 3INeKmpPOHUKU,
HaHOMamepuaibl, MEKCMUIbHbIE 60JI0KHA, UCHOYHUKU IHEPZUU, OP2AHUYECKUEe U MUHEPAbHble 4
y0o0peHus, 1eKapcmeennvle 6eeujecmed, 0blmoeas Xumus, XumuueckKue eeuiecmeqa, 6 cocmaege
cpeocme, UCNOIb3YEMbIX OISl OUUCMKU OPZIMEXHUKIL.
3awguma: Ilpeocmasnenue pesynbmamog peuieHus Keucoe 6 hopme Munu-00K1a0a ¢ npezenmayueit
IIpomexyTounas arrecranus (auddepeHunpoBaHHbIN 3a4eT) 2
Bcero 72
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2. YCJOBMS PEAJIM3ALIAN ITPOTPAMMEI OBIIIEOBPA30BATEJILHOM
T CHATIIAHBI

3.

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHn 1o
Jns peanuzanuu MmporpamMMmbl JTUCHUIUIMHBI JTOJKHBI OBITH MPEIyCMOTPEHBI CIEAYIOIIHNE
CrelHaTbHbIe MOMEUICHUs: y4eOHbI KaOMHET XUMHUH U/WIH y4eOHOM XMMUYECKOH 1TabopaTOpHH.

OO6opynoBanne yuyeOHOro kaOuHera (HATJIS/IHbIE MOCOOHUs): HAOOPHI MAPOCTEPIKHEBBIX
MoJieJe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yueOHbIe (hrIbMBI, TU(PPOBBIE 00pa30BaTEIBHBIE PECYPCHI.

TexHuveckue cpeacrsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBaMU BOCIIPOU3BEACHUS 3BYKA,
IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C JKPaHOM, MYJIbTHMEIWWHAs JOCKa, yKa3Ka-Tpe3eHTep It
MpE3CHTAIIHH.

Oo6opynoBanue Jadopatopum U PpadovYux MecT JIaOOPATOPUM: MEH3YPKH, IHIICTKH-
KaleJIbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JYIIbl, IPEAMETHbIE U OKPOBHBIE CTEKJA, IUIAHIIETHI JIS
KaleJbHBIX peakluii, GuiIbTpoBalbHAsg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIC
npoOku, QoHapuKu, HAOOpP PEaKTUBOB, CTEKISHHBIC MAIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIE
IUAJTUHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKU JIeIUTeNbHbIEe MmHapudeckue (50-100 M), cTynku ¢
necTuKoM, (appopoBble YaIIKH, NMUHLETHl, (QUIBTPHl OyMakHbIE, BaTa, Maplsl, 4acOBbIE CTEKJa,
JJIEKTPOIUIUTKH, J1a0OpaTOpHbIE IITATUBBI, CIUPTOBBIE TOPENKU, CIMYKU, IPUOOpP JUIS MOTydEHHS
ra3oB (WM NMPOOUPKaA ¢ Ta300TBOIHON TPYOKOM), AeprKaTesn Uil MPOOUPOK, CKIISIHKH JUIsl XpaHEHUs
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XUMHUeckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTENIbHbIE LIUMIIBI; CEKYHIOMEPHI (TaliMepbl), MepHbIe Tpodupku (Ha 10-20 Mi1) U MepHbIE KOJIObI
(25, 50, 100 u 200 mi), BogsHas OaHs (WM TEPMOCTAT), CTEKIISIHHBIE MAT0YKW; KOHUYECKHE KOJIOBI
st tutpoBanusa (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU it ompeneneHus pH u cranpaprHas
WHAMKATOpHAs IIKaJla; YHUBEpCaJIbHbIM UHAUKaTOp; numneTku Ha 1, 10, 50 mu (wnu no3atopsl Ha 1, 5
u 10 M), OropeTku Ui TUTpOBaHUS, MeauiuHckue mnpuibl Ha 100150 mi, mabopatopHble W/uau
aHaJTUTHYEeCKUe Bechl, pH-MeTphl, CymmibHbIN mKad, 1 Ap. 1adopaTopHOE 000pYAOBaHHE.

3.2. UnpopMmannoHHoe oOecnedeHne peajn3alui NPOrpaMMbl

1. Jlna peanuzanuu mnporpaMMmbl OuOIMOTEUHBIM (oHA 00pa3oBaTeNbHON OpraHu3aluu
JOJKEH HMMETh TeuYaTHble W/WIM AJIEKTPOHHBbIE 00pa3oBaTeibHble M MH(YOPMAIMOHHBIE PECYPCHI,
pPEKOMEH/IOBaHHbIE JJIsl MCIOJb30BaHUS B 00pa3oBaTENbHOM IpOIECCe, HE cTaplie ISTH JIeT C
MOMEHTa U3aHusl.

2. Pexomenayemble TieyaTHbIE U3JaHUS [0 peain3aluu 0011e00pa3oBaTeNbHON IUCIUTUIMHBI

MMPEACTABJIICHEI B METOAUYCCKHUX PEKOMCHAAIUAX 10 OpraHnu3aliun 06y‘IeHI/I5[.
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3. Pexomenyemple iedaTHBIC U3aHUS TI0 peaTnu3aluy 001eo0pa3oBaTeIbHOM TUCIIUTLITAHBI

OcCHOBHbIE HICTOYHUKH

1 T'abpuensu O.C., OctpoymoB N.I'. Xumus: y4eOHUK JUIsl CTYACHTOB MPO(ECCHOHATBHBIX
00pa3zoBaTeNbHBIX OPraHU3alliid, OCBauBarOIIMX Mpodeccuu u cnenuaibHoctu CI10. — M., 2022

2 Taopuensu O.C., OctpoymoB W.I. Xumus g mnpodeccuid M CrenuaibHOCTEH
€CTeCTBEHHO-HAYYHOTO MPOGWIsL: YUeOHUK IS CTYIACHTOB MPO(ECCHOHANBHBIX 00pa3oBaTEIbHBIX
opraHu3zarui, oceanBaromux npodeccun u crienuansaoctu CI1O. — M., 2022

3 Taopuensu O.C. u gp. Xwumwusa. [lpaktukym: yde0. mocoOue s CTYACHTOB
po(heCcCHOHATTBHBIX 00Pa30BaTEIBHBIX OPraHU3alluid, OCBAaWBAIOIINX MPodeccuy U CrennuaIbHOCTH
CIIO. -M., 2022

4 Tabpuensn O.C.u np. Xumusa: nocobue ans noaroroBku k EI'D: yueb. mocobue nms
CTYJIEHTOB TMPO(PECCHOHANBHBIX 00Pa30BaTEIbHBIX OpPraHMU3AllMi, OCBAUBAIOIIUX MPOPECCUr HU
cnenuanpHocTu CIIO. — M., 2021

5 T'abpuensu O.C., JIpicoa I'.I'. Xumus. Tectsl, 3amaun u ynpaxaeHus: yue0. mocobue s
CTYICHTOB TMPOPECCHOHAIBHBIX 00Pa30BATEIBHBIX OPraHHU3AIMA, OCBAWUBAIONIUX MPOPECCHH H
cnenuanpHocTu CITIO. — M., 2020

6 Epoxun FO.M., KoBanesa 1.b. Xumus 11 npoeccuii v cnenuanbHOCTE TEXHHUUECKOTO U
€CTECTBEHHO-HAYYHOI0 NMpoQuiiei: yueOHUK Ui CTYJIEHTOB NPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
opraHu3zaiuii, oceanBaromux npodeccun u cnemuanbHoct CI10.— M., 2021

7 Epoxun 0. M. COopHUK TECTOBBIX 3aJaHUi TO XUMHH: yueO. mocoOue ans CTy.
yupexaeHuit cpes. npod. oobpazoBanusi. — M., 2021.

8 XuUMHS: 2JIEKTPOHHBIN Y4eOHO-METOUYECKUM KoMIuiekc. — M., 2022,

JlonoJHUTe/IbHbIE HCTOYHUKH

1 O6 ob6paszoBanuu B Poccuiickoit @enepanuu: denep. 3akoH ot 29.12. 2012 Ne 273-03 (B
pen. @enepanbubix 3aKk0HOB OT 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®@3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®@3, ot
03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3,
¢ u3M., BHeceHHbIMU DenepanbHbiM 3aKk0HOM OT 04.06.2014 Ne 145-®3, B pen. Ot 03.07.2016, c
u3M. ot 19.12.2016.);

2.Koncturynus Poccuiickoit @eneparyn (MpruHATa BCEHAPOIHBIM TosiocoBanueM 12.12.1993)

(c yueToM mornpaBoOK, BHECEHHBIX (hefiepalibHbIMUA KOHCTUTYLIMOHHBIMU 3akoHamMH P® o momnpaBkax K

Koncriryrm PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-DK3) // C3 PO.—2009. —Ne 4. — Cr. 445.
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3. ®epepanbHblii 3akoH oT 29.12. 2012 Ne 273-®3 (B pen. ¢enepalbHBIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-
@3, o1 25.11.2013Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-P3, ot 05.05.2014

4. No 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECECHHLIMH
®depnepanbHbM 3ak0HOM OT 04.06.2014 Ne 145-D3) «O06 obpazoBanuu B Poccuiickoit deneparum.

5. Tabpuensa O. C., Jlsicoa I'. I'. Xumus: xkHUTAQ AN TpenonaBareis: y4e0.-MeTO.

mocooue. — M., 2021.

HNuTepHeT-pecypenbl

1 www. interneturok. ru («Buaeoypoku mo mpeaMeTraMm MIKOJBHON MPOrpaMMBbI»).

2 www. chemistry-chemists. com/ index. html (3iekrponHbIii )xypHaI « XUMUKA U XUMUSI»).

3 www. hemi. wallst. ru («Xumus. OOpa30BaTeNbHBIN CAUT IJIs IKOJIBHUKOBY).

4 www. alhimikov. net (OGpa3oBarenbHBIii CAlT IS IIKOJIBHUKOB).

5 Www. chem. msu. su (DnexkTpoHHas 6UOIMOTEKA IO XUMUH).

6 www. hvsh. ru (xypHan «XuMHS B LIIKOJIEY).

7 www. hij. ru (kypHaJ «XUMHUS ¥ KH3HBY).
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOEPA30OBATEJIBHOM
JAUCHUIIJINHbI
3HaHUST M NPHUOOpPETEHHBIE

KoHTponb M oOLEHKa pacKpbIBAalOTCS 4Yepe3 YCBOCHHBIE

oOy4JarolMMHUCS yMEHUS, HallpaBJIeHHble Ha (QOpMUpOBaHHE OOMUX U NPO(HECCHOHATBHBIX
komneTeHni. KomrereHIun AOKHBI OBITH COOTHECEHBI C NPEIMETHBIMHU pe3yiabTaTamu. Jlis
KOHTPOJISI U OLIEHKH Pe3yIbTaToOB 00yueHHs MpenoaBareib BRIOUpaeT (GOpMbI U METOIBI C YYETOM

npodeccuoHanu3auyu 00y4eHus 1o MPOrpaMMe JUCIIUTLITHHBL.

Koa n naumeHnoBanue
¢GopMupyemMbIX KOMIIETEeHI U

Paznen/Tema

Tun oeHoYHBIX
MeponpuATHIA

OK O01. BeiOupars cnocoObl pelieHHs
3aga4y npodec-CHOHATBHOM
JEeSITeTbHOCTH MPUMEHHUTEIILHO K
Pa3IMYHBIM KOHTEKCTaM

Pazgen 1. Temsr 1.1, 1.2
Paznen 2. Temnr 2.1, 2.2
Pazgen 3. Tema 3.1, 3.2, 3.3
Paznen 4. Teme1 4.1, 4.2,4.3
Paznen 5

OK 02. Hcnons30BaTh COBPEMEHHbBIE
CpeJICTBA MOUCKA, aHAIH3a U
UHTEpIpeTai HHPOPMAIHU U
I/IH(l)OpMaHI/IOHHBIe TEXHOJOTHHN AJIsA
BBITIOJTHEHHUS 33/1a4 TPO(ECCUOHANTBHON
JeSITeTbHOCTH

Paznmen 1. Temsr 1.2
Pasnen 3. Tema 3.1, 3.2, 3.3
Pasnen 4. Temn1 4.2, 4.3
Pazpnen 5.

Pasnen 6. Tema 6.1, 6.2

Paznen 7.

OK 04. O¢pdextnBaO
B3aMMOJICHCTBOBATh M PabOTaTh B
KOJUICKTHBE M KOMaH/Ie

Pasznen 2. Temnr 2.2
Pa3nen 3. Tema 3.3
Pasnen 4. Temn1 4.2, 4.3
Paznen 6. Temnl 6.2
Paznen 7.

OK 07. ConeficTBOBaTh COXpaHEHHUIO
OKpY>Karollleu cpefipl,
pPeCYpPCOCOEePEIKEHHUIO, IPUMEHSITh 3HAHUS
00 U3MECHEHUH KJIMMAaTa, TPUHIIUATIBI
0epeKIIMBOTO IPON3BO/ICTBA,

3¢ (heKTUBHO JIEHCTBOBATH B
YpEe3BbIYAHBIX CHTYAIUSIX

Pazgen 6. Temsr 6.1
Pa3nen 7.

TIK1.1. dopmHupoBaTh aINrOpUTMBbI
pa3pabOTKM MPOrpaMMHBIX MOXyJied B
COOTBETCTBHH C

TEXHUYECKUM 33TaHHEM

Pazpen 3. Tema 3.1, 3.2
Pasnen 4. Temnr 4.1, 4.3
Pazgen 7.

[IK 11.2. IIpoexTupoBats 6a3y NaHHBIX Ha
OCHOBE aHaJu3a MIPeIMETHON 00IacTu

Paszpen 3. Tema 3.1, 3.2
Pasnen 4. Temr1 4.1, 4.2
Paznen 5.
Paznen 6. Temn1 6.1, 6.2
Pazpgen 7.

-YCTHBIH OIIpOC;

- (hpOHTATBHEIH OTPOC;

- OLIEHKA KOHTPOJIbHBIX
pabor;

- HaOJIOIEHUE 32 XOI0M
BBINOJIHEHHS J1Ta00PAaTOPHBIX
pabor;

- OLICHKA BBITIOJTHEHUS
nabopaTOpPHBIX padoT;

- OLIEHKA IIPAaKTHYECKUX
padoT (pereHus
Ka4eCTBEHHBIX, PACUETHBIX,
po¢heCcCHOHaNbHO
OpUEHTHPOBAHHBIX 3a7ia4);

- OIIEHKA T€CTOBBIX 3aJ[aHUI;
- HaOJII0IeHUE 32 XOI0M
BBINOJIHCHHS
WHIUBUTYaJIbHBIX TIPOCKTOB
1 OLICHKA BBIITOJIHEHHBIX
[IPOCKTOB;

- OIICHKA BBITTOJTHEHUS
JIOMAIITHUX
CaMOCTOSITETbHBIX padoT;

- HaOJII0IEHHUE U OLICHKA
pellieHus keiic-3aaay;

- HaOJII0IEHHUE U OLICHKA
JIEJIOBOM UTPHI;

- mub dhepeHIUPOBAHHBIH
3a4er
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