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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI
OBHIEOBPA3OBATEJBHOU JUCIHUIIJIMHbBI «XUMMUSA»

1.1. MECTO JUCHHUILIUHBI B CTPYKTYPE OCHOBHOM
MPO®ECCUOHAJILHON OBPA3OBATEJABHOM MPOI'PAMMBbI

OO6meoOpa3oBaTenbHas JUCHUIUIMHA «XUMHS» H3ydaeTcss Ha 0a30BOM
ypoBHE B  00mE00pa3oBaTeIbHOM IIMKJIE y4YeOHOro IUIaHA  OCHOBHOM
npodeCCHOHAIBHOM oOpa3oBaTenbHOM mporpaMmbl  crneruaiabHoctd  09.02.07
NudopmarimoHHbie CHCTEMBI 1 IPOTPaMMHUPOBAHUE.

IIpu  peamusamuu  coaepkaHuss  oOmIeoOpa3oBaTeNbHOM  ydeOHOM
TUCIUIIINHBL «Xumust» B npeaenax ocBoeHus IIIICC3 CIIO na 6a3e 0CHOBHOIO
oOmiero oOpa3oBaHUsS C TIOJYYEHHEM CpeaHero oOmiero oOpa3oBaHUsl IO
cienuanbHOocTH 09.02.07 MubDOpMaIMoHHBIE CHCTEMBI W IIPOTPaMMHpPOBaHUE
MaKcHUMaJlbHas ydeOHas Harpy3Ka oOydJarolIuxcsi COCTaBIsAeT: — 78 4yacoB, U3 HUX
ayauropHasi (o0si3areibHasi) y4eOHasi Harpy3ka oOy4aromiuxcsi, BKJIKOYAsS
NMPAKTUKO-OPUEHTUPOBAHHOE cojep:kaHue (BKJOYAsH NMPUKJIATHONH MOIYJIb),
NMpaKTHYeCcKUe 3aHsATHs, — 78 YacoB.

1.2. HEJIA U IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA
JANCIUIIJIMHBI

1.2.1. HEJb OBIIEOBPA3OBATEJBHOM JUCIHUILINHBI

dopMHUpOBaHUE y CTYACHTOB MPEJCTABICHUS O XUMUYECKOU COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpAa KAaK OCHOBBI TMPUHATUS PEIICHUH B
JKU3HEHHBIX W TPOU3BOJICTBEHHBIX CHUTYyallUsX, OTBETCTBEHHOTO MOBEACHUS B
MIPUPOJTHOM Cpelie.

3agauul TUCIUIUINHBI:

1) chopMupoBath MOHUMaHUE 3aKOHOMEPHOCTEM MPOTEKaHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH Cpelie, IETOCTHON HayYHOU KapTUHbBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABIIATH (POPMYJIbl HEOPTAHUUYECKUX U OPTaHUYECKUX
BCIIECTB, YPaBHEHUS XHUMHUYECKHX  pEaKIuil, OOBACHATH WX  CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM TMPOBEJACHUS MNPOCTEHUIINX  XUMUYECKUX
AKCTIIEPUMEHTAJIbHBIX HCCIICIOBAaHUN ¢ COOJIFoICHUEM TpaBuUil  0€30MacHOro
oOpalieHus ¢ BEIeCTBaMu U JIa0OpaTOpPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUSI MCMOJIb30BATh HHPOPMALIMIO XUMHUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UICTOYHUKOB;

5) cdopmupoBaTh yMEHHUS  NPOTHO3UPOBATH  TMOCIEACTBUS  CBOECHU
JEATEIBHOCTH M XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
IIPOLIECCOB;



6) chopMupOBaTh MOHUMAHUE 3HAYMMOCTH JOCTIKEHUN XUMUYECKON HAyKH
Y TEXHOJIOTUH JIJISL Pa3BUTHUS COLMAIBHON M MPOU3BOACTBEHHOM cep.

1.2.2. INTAHAPYEMBIE PE3YJIbTATbI OCBOEHUSI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI B COOTBETCTBHUU C
®PI'OC CI10O HA OCHOBE ®1'0C COO.

Oco0oe 3HaYeHHEe AUCHUIUIMHA UMeeT npu GopmupoBanuu u pazsutuu OK u T1K.



Koa n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHI Ui

IInanupyemble pe3yJibTaThbl 0CBOCHHS JMCHUIIUHDI

O01mue

JucuumimHapHbie (MpeaMeTHbIe)™

OK 01. BriObupatp
CIOCOOBI pelIeHUs
3aja4
poeCCHOHATBHO
U NEITEILHOCTU
MPUMEHUTEIBLHO K
Pa3InYHBIM
KOHTEKCTaM

B wactu TpyI0BOTO BOCIIUTAHUS:

- TOTOBHOCTh K TpYAY, OCO3HaHHE IIEHHOCTH MAacTepCTBa,
TPYIOTFOOHE;

- TOTOBHOCTh K QKTHBHOH JCATEIBHOCTH TEXHOJOTMYECKOW H
COLMAIGHOW HAIpPaBJICHHOCTH, CIIOCOOHOCTh HMHHUIMHPOBATB,

IUIAHUPOBATh M CAMOCTOSITENIbHO  BBIMIOJHATH  TaKylo
NESITEIbHOCTD;
- UIHTepeC K pa3nuyHbiM  cdepam  mpodeccuoHaIbHON
JESITEIbHOCTH

OBnageHne yHHBEPCAIbHBIMUA YYE€OHBIMH II03HABATEIbHBIMU
JICUCTBUSIMU:

a) 6a30BBIC JTOTUYECKHE ICUCTBUS:

- CaMOCTOSITEIbHO  (OPMYJIMPOBATH U
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK WA OCHOBAHUS JIJIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000IIeHHUS;

- OTIpEACTIATh LENH JeSTeIbHOCTH, 3aJaBaTh MapaMeTpsl U
KPUTEPHUH UX JOCTIKEHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTHU U POTUBOPEUHS B
paccMaTpUBaeMBIX SIBICHUSIX;
- BHOCUTh ~ KOPPEKTHBBHI B
COOTBETCTBUE  PE3YJIbTATOB
HOCJEICTBUM JesITeTbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUIEHUE TIPU PELICHUN KU3HEHHBIX
npodiem

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJI3/IETh HaBBIKAMU y4eOHO-HUCCIIEI0BATENBCKOM U MPOEKTHON
NeSITeIbHOCTH, HaBBIKAMU pa3pelieH st mpooiiem;

- BBISIBIIATH NPUYMHHO-CIIE/ICTBEHHBIE CBSI3U "
aKTyaJIM3MpoBaTh 3a7ayy, BBLABHraTh T'MIIOTE3Yy €€ pELICHu,
HaXOJUTh  apryMEHThl  JJIsi  JIOKa3aTelbCTBA  CBOMX

AKTYaJIu3NpOBaATh

JACATCIIBHOCTD, OLICHUBATh
OCIIAM, OLICHUBATb pUCKH

- BJAJETh CHCTEMON XHUMHYECKHX 3HAHHH, KOTOpas BKIJIIOYACT:
OCHOBOIIOJIATAIOIINE  IMOHATHS  (XMMHYECKHUH  JJIEMEHT,  aToOM,
SJIEKTPOHHAss 000J0YKa aroma, S-, p-, O-3JEKTPOHHBIE OpPOHTAIIH
aTOMOB, HOH, MOJICKYyJia, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTD,
CTCTIICHb OKHCJICHHS, XMMHYECKas CBs3b, MOJIb, MOJIIpHas Macca,
MOJIAPHBIA 00BEM, YIIIEPOTHBIA CKeJleT, (DYHKIHOHAIbHAS TPYIIIA,
pajMKall, W30MEpHs, H30MEphbl, T'OMOJOTHYECKHUH psAI, TOMOJIOTH,
VIICBOMOPOABI, KHUCIOPOA- W  a30TCOACpXKAIIUE  COCAMHCHHSI,
OMOJIOTMYeCKH AaKTHBHBbIE BellecTBa (YIJEBOJABI, JKUPBIL, OENKH),
MOHOMEp, IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS, KPUCTAUIMYCCKas PEIICTKa, THITBI XUMHUYCCKUX PEaKIuit
(OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC,  JK30-U  JHIOTEPMHYCCKHE,
peaKkiud MOHHOTO OOMEHA), PacTBOP, JJACKTPOJIMTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJINTHYCCKAS JTUCCOLMAIINS, OKHCIUTENIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOM peakluu, XMMUYECKOEe PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHsSI XUMUIECKOTO CTPOCHHUS OPraHUYeCKHUX BemecTB A.M.
bytneposna, Teopus ANEKTPOIUTUYECKOM IMCCOIIMAIINH,
nepuoanueckuii 3akon JI.M1. MenneneeBa, 3aKOH COXpaHEHHS MacChl),
3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHWSI O CBOWCTBax, COCTaBe, TOJy4YEeHHH © OE30MacHOM
WCIONb30BAaHUN BAXKHEUIINX HEOPraHWYeCKUX M  OpraHMYeCcKHX
BEIICCTB B OBITY M MPAKTUYECKOU JIEATEITHHOCTH YEIOBEKa,

- YMETb BBISIBIATH XapaKTEepPHbIE MPU3HAKH U B3aUMOCBSI3b U3yYEHHBIX
MOHATHIA, TPUMEHITh COOTBETCTBYIONIUE TIOHATHS TIIPU OIMCAHUHU
CTPOEHUS M CBONCTB HEOPTaHWYECKUX U OPTaHUYECKUX BEIECTB M UX
MPEBPAIICHHUI;, BBISABIIATH B3aUMOCBSI3b XHUMHUYSCKHX 3HAHHUA C
MOHATUSIMA U TPEJCTAaBICHUSIMH JPYTHX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- yYMETh HCIOJNB30BaTh HAWMEHOBAHHUS XWMUYECKUX COCIUHEHUN
MEXKIYHAPOAHOTO COK03a TEOPETUYECKOW W MPUKIATHON XUMHH U
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YTBEP KJICHHH, 3a/1aBaTh MTapaMETPbl U KPUTEPUU PEILICHUS;

- aHAJIM3WPOBAaTh TMOJYYEHHbIE B XOJE€ pCIICHHUS 3aJayu
pe3yJbTaThl, KPUTUYECKHU OILICHUBATh HX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- yMETh TNEPEHOCUTh 3HAHUA B  TMO3HABATEIBHYIO U
MIPaKTUYECKYIO0 00JIACTH KU3HEACATEIHPHOCTH;

- yMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIE UJEH, ITpeIaraTh OpUTrHHAIBHBIE TTOIX0 bl
Y pelIeHus;

- CHOCOOHOCTh HMX HCIIOJB30BaHUS B II03HABATEIBHOW H
COLIMAIBHON ITPAKTHUKE

TPUBHAJbHBIC HAa3BaHHs BAKHEHIIUX BEMIECTB (ITHJICH, AalleTHIICH,
rnunepuH, ¢eHon, GopManbaeTua, YKCYCHAas KHUCIIOTa, TJIHIIHH,
yrapHBIH Ta3, YIISKUCIBIA Ta3, aMMHUaK, TallleHas U3BECTh, HerameHast
U3BECTh, TUThEBAS COJAa H JPYTHX), COCTaBIATH  (HOPMYIIBI
HEOPTraHMYECKUX W OPraHMYECKUX BEIICCTB, YPABHEHUS XUMHUYECKUX
peakiuii, OOBIACHATH WX CMBICI; TOATBEPKIATh XapaKTePHBIC
XHUMUYECKHE CBOWCTBa BEIIIECTB COOTBETCTBYIOIIUMH
AKCIIEPUMEHTAMU U 3aMUCSIMHU YPABHECHUN XUMUYECKHIX PEAKIIHIA,

- YMETh yCTaHaBJINBATh NPUHA/IJICKHOCTh W3YUYCHHBIX
HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB K OMPEICIICHHBIM KllacCaM
U TpyIIaM COCIUHCHUMH, XapaKTepPH30BaTh MX COCTaB M Ba)KHEUIIIHE
CBOICTBa; OMNpPENesITh BHUJIBI XUMHUYECKHX CBs3ei (KOBaJCHTHAS,
WOHHAsi, METAJUIMYECKasl, BOJOPOJHAs), THIIBI KPUCTALTHYCCKUX
PEIIeTOK BEIIECTB; KJIACCU(DHUIIUPOBATh XUMHUYCCKHE PCAKIUY;

- chopMHpOBATH MPEJACTABICHUS: O XHUMHUYCCKOH COCTaBJISFOIICH
€CTECTBCHHOHAYYHOW KAPTHUHBI MHUpPA, POIH XUMHH B IO3HAHUU
SIBIICHUI TIPUPOABI, B (OPMHUPOBAHWUM MBIIUICHUS W KYJIBTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHOH TPaAMOTHOCTH, HEOOXOIMUMOW ISt
peIIeHUs TMPAKTUYSCKUX 3aJad W DIKOJOTHMYECKH OOOCHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MIPUPOJIHOM CpeIe;

- yMeTh MPOBOJIUTH pacCYeThl IO XHUMHYECKUM QdopMylaM |
YpaBHEHUSAM XHUMHYECKHX pEaKIMi C HCIOJIb30BaHUEM (PU3UUECKHIX
BEJIMYMH, XapaKTEPU3YIONIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIE YCIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BAaTh CHUCTEMHBIC XWMHYCCKHE 3HAHWUS JUIS TIPUHSATHS
pelieHni B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsAX, CBSI3aHHBIX C
BEIICCTBAMH U UX PUMEHCHHEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
CpeJICTBA MOUCKA,
aHaJv3a u
UHTEpIIpEeTaluu
uH(popMaluu, 1

B o6macti neHHOCTH HAYYHOTO MO3HAHUS:

- ¢hOpMHUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00LIEeCTBEHHON MPAKTHUKH,

OCHOBAaHHOTO Ha JHAIOTe KYJIBTYp, CIIOCOOCTBYIOIIErO
OCO3HAHHIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

- COBEPILIECHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIbTYpPHI

- YMETh TUIAHMPOBAaTh U BBINOJTHATE XUMHUYECKUU HSKCIEPUMEHT
(npeBpallleHnsT OPraHUYeCKUX BEIIECTB MPU HAarpeBaHUU, MOJIyYECHHE
STUJICHA W W3Y4YEHUE €ro CBOWCTB, KAueCTBEHHBIC pEaKI[MU Ha
aJIbJIETH]IBI, KpaXMall, YKCYCHYIO KHUCJIOTY; JeHATypalrus OelKOB MpHU
HarpeBaHUH, [IBETHBIC PEAKIIUUA OCJIKOB; MPOBOJAUTH PEAKIIMH HOHHOTO
oOMeHa, oOmpeAensTh Cpeay BOJHBIX pAcTBOPOB, KadeCTBEHHBIE
peaknuu Ha cyiabdar-, kapOoHAT- W XJOPUI-aHUOHBI, Ha KaTHOH
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nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBIIOJIHEHMS 3234
po¢eCCHOHATBHO
U IeATEebHOCTH

KakK Cpe€acTBa B3aHMOﬂCﬁCTBHH MCXKAY JHOJAbMU W ITO3HAHUA

MUDA;
- OCO3HAHHUE LEHHOCTH HAYYHOH [EeSATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIO u HCCIIEIOBATENBCKYIO

JEeSITeIbHOCTh UHANBUYalIbHO U B IPYIIIIE.
OBnajgeHue yHHBEpPCAJIbHBIMU YYEOHBIMM I103HABaTEIbHBIMU
NEUCTBUSIMU:

B) pabota ¢ nHpopMaIuei:

- BJI/IETh HAaBBIKAMU MOJIy4YeHHUs] UH(OPMAIMK U3 UCTOYHUKOB
pasHbIX TUIIOB, CAMOCTOSITEIILHO OCYILECTBIIATh TOUCK, aHAIIN3,
CHCTEMaTHU3allMi0 U MHTEpPIpETalio HHPOPMALUN Pa3IUUHbIX
BUOB U (POPM IIPEICTABICHHUS;

- CO3/7aBaTh TEKCTHl B pa3IMYHBIX (opMaTax C y4eTOM
Ha3HaueHUs HWH(OpManMKu M MENEeBOW ayIuTOpPHH, BHIOHpas
ONTUMAIIbHYIO (HOPMY MIPECTABICHHUS U BU3yaTH3aIUH;

- OLIGHUBATh JJOCTOBEPHOCTb, JETUTUMHOCTb HH(POPMALINH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-ITHYECKIM HOpMaM;

- HCIONB30BaTh CPEACTBa MHPOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEIICHHH KOTHUTHBHBIX,
KOMMYHHKAaTHBHBIX ~ W OpTraHU3alMOHHBIX  3a1a4 ¢
coOIroIeHIEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0€30IaCHOCTH, TUTHEHBI, PeCypcOCOepeKeHMS, TPABOBBIX H
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

- BJIaJIeTh HaBBIKAMH PACIO3HABAHUS M 3aILUTHl HHPOPMALUH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JMYHOCTH

aMMOHMUSL; pelllaTh HKCIIEPUMEHTAIIbHBIE 337aul 110 TeMaM '"Metamib!"
u "Hemertannsl") B COOTBETCTBUY C MTPaBUIAMH TEXHUKU O€30MaCHOCTH
npu oOpalleHHH ¢ BeUIeCTBAMH U JAOOPAaTOPHBIM 00OpYIOBAaHUEM;
NPEJCTaBIATh PE3YAbTaThl XUMHUYECKOTO SKCIIEpHUMEHTa B Qopme
3alliCy ypaBHEHUI COOTBETCTBYIOIIMX peakuuii U (QopMyIHUpOBaTh
BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

- YMETh aHAIM3UPOBATh XUMHUECKYIO0 MH(OPMALINIO, MOTYYaeMylo U3
pasHBIX HCTOYHHUKOB (CPEACTB MaccoBOi nH(popmanuu, cetb HTepHeT
H Ipyrue);

- BIAJEThb OCHOBHBIMM METOJAMU HAy4YHOTO ITO3HAHUS BEIIECTB U
XUMHUYECKUX sBICHUN (HaOIIOJeHHe, U3MEpeHHe, HKCIEePHUMEHT,
MOJICIIUPOBAHUE);

- yMeThb MPOBOJIUTH pacyeTbl MO XHUMHYECKUM (opMylnaM U
YpaBHEHHMSIM XMMHUYECKHX PEAKIM C HCIIOIb30BaHUEM (PHU3UIECKUX
BEJIMYMH, XapaKTePU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHUSI) ra30B, KOJIMYECTBA BEIECTBA;
UCIIONIb30BAaTh CHUCTEMHbIE XHMHYECKHE 3HAHUA [UIsl TPUHSATHUS
pelIeHui B KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM

OK 04.

O dexTuBHO
B3aUMO/IeiCTBOBAT
b ¥ paboTath B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOATEILHOCTH U
CaMOOIIPEAETIEHHUIO;

-OBJIaJICHUE HaBBIKAMU yueOHO-UCCIIeIOBATENbCKOMH,
MIPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JCUCTBUSIMU:

0) COBMeCTHas JICSITEIIbHOCTD:
- TIOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W
VHAUBUAYAJIbHON paboThI;

- yMETh IUIAHUPOBAaTh M BBINOJHATh XUMHUYECKUU SKCIEPUMEHT
(mpeBpallieHnss OPraHUYeCKUX BEIIECTB MPU HAarpeBaHUU, TOJYUYCHHE
STUJICHA W HW3YYEHUE €ro CBOMCTB, KAYECTBEHHBIC pPEAKIHH Ha
aJIbJIETH/IbI, KpaXMall, YKCYCHYIO KHUCJIOTY; JIeHaTypaiusi OeiIKoB Mpu
HarpeBaHuM, [IBETHBIE PEAKIINU OEJIKOB; MPOBOAUTH PEAKIIMH MOHHOTO
oOMeHa, KaueCTBEHHBIE
peakiuu Ha cynbdaT-, KapOoHAT- M XJIOPUI-aHHOHBI, Ha KaTHOH

ONpEAENATh CpeAy BOAHBIX PacTBOPOB,

aMMOHHMS; pelaTh YKCIEPUMEHTAIbHBIE 3a7a4i Mo TeMam "'Metamibl"
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- IPUHUMAThb LCIIU COBMECTHOH JCATCIIbHOCTH,

B) OpPraHrU30BbBIBATL W KOOPAWMHHUPOBATH ,Z[efICTBHH o €€
JOCTHIXCHHIO:

- COCTaBJIATH IIJIaH I[CﬁCTBPIﬁ, pacupeacisiTb pojd € y4€TOM

MHEHHH YYaCTHHKOB OOCYXIaTh pe3yJIbTaThl COBMECTHOMN
paboTHI;

- KOODIWHHUPOBAaTH ¥ BBIIOJIHATH pabOTy B  YCIOBHSX
peaIbHOTO, BUPTYaJILHOTO " KOMOWHUPOBAaHHOTO
B3aUMO/ICHCTBUS;

- OCYILECTBJIATh IMO3UTHBHOE CTPATETHUECKOE IOBEICHUE B
pa3IMYHBIX ~ CHUTyallMsX,  MPOSBISATH  TBOPYECTBO U
BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBnajieHne yHUBEPCATBHBIMH PETYISITUBHBIMU JCHCTBUSMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IpUHUMATh MOTUBBI W apryMEHThl JPYTUX JIOACH TpHU
aHaJIN3e Pe3yJbTaTOB JICATEIILHOCTH;

- MIPHU3HABATH CBOE MPABO U MPABO JPYTUX JIOACH Ha ONIUOKH,

- pa3BHMBaTh CIOCOOHOCTh MOHUMATh MUP C

MIO3HIIAY JIPYTOTO YEJIOBEKA.

u "Hemertannsl") B COOTBETCTBUY C MTPaBUJIAMH TEXHUKU O€30MaCHOCTH
npu OOpalieHHH C BEUIECTBAMH M JaOOPAaTOPHBIM O00OpYyIOBAHUEM;
NPEICTABIATh PE3YAbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opme
3allUCH ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIUi H (OPMYIHPOBATH
BBIBO/Ibl HA OCHOBE 3THX PE3YJIbTaTOB

OK 07.
ConericTBOBaTH
COXPaHEHUIO
OKpY>Karomeu
Cpebl,
pecypcocoepexeH
U0, IPUMEHSATH
3HaHUs 00
U3MEHEHUU
KJIUMaTa,
MIPUHIIAIIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,
3¢ dexTrBHO

B o6mnacTi 5K010rn4eckoro BOCHUTAHUSA:

- c¢(OpPMUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYphl, TTOHHUMaHUE
BIIUSIHUS COLUAIbHO-DKOHOMUYECKHX IIPOLECCOB HA COCTOSHUE
OPUPOJHON M COLMAIBHON Cpefbl, OCO3HaHUE TJI00aIbHOIO
XapakTepa 3KOJOrMUECKUX MpoOiIeM;

- IUIAHUPOBAHME U OCYIIECTBICHHE NEHUCTBUUA B OKpYXKarollen
Cpele Ha OCHOBE 3HAHMS LEJICH YCTOWYMBOIO pPa3BUTHUSA
YEJI0BEYECTBA;

- AKTUBHOE HEIpPUATHE
OKpYKarollleu cpee;

- YMEHME IPOTHO3UPOBATh HEOJIATONPUATHBIE HKOJIOTHUECKUE
MIOCJIEJICTBHST TPEINPUHUMAEMBIX JIEUCTBUM, NPEIOTBPAILATh
ux;

- pacmmpeHue

JNIEUCTBUM, MNPHUHOCIIIUX Bpel

OIIbITa JACATCIIBHOCTH 9KOJIOTHYECKON

- copMupoOBaTh TPEACTABICHUS: O XUMHUYECKON COCTaBJISIOIICH
CCTCCTBCHHOHaquOI\/JI KapTWUHBl MHUpPA, POJIHM XHWUMHUU B IIO3HAHHUU
SBJIGHUN TPUPOJbl, B (OPMUPOBAHUU MBILUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOTUMOM JUIs
pelIeHs] TPaKTHUECKUX 3aJad U HKOJOTHYECKH OOOCHOBAHHOTO
OTHOLIEHMSI K CBOEMY 310POBbIO U IPUPOAHOM CPEIIE;

- yMeThb COOJIOJaTh MpaBUJa HKOJOTHYECKU IIesecoo0pa3Horo
IIOBCJICHUS B 6BITy n pr210B0ﬁ JACATCIBHOCTH B LECIAX COXPAHCHUA
CBOETr0 3JI0pPOBbSI W OKPYXAIOLIEed NPUPOAHOW CpElbl; YYUTHIBATh
OITaCHOCTH B03)1€I>'ICTBH$I Ha JKHMBBIC OpPraHU3Mbl OIPEACICHHBIX
BC€IICCTB, IIOHHMMAasA CMBICIT IIOKa3aTelid HpC}IGJ’IBHOfI HOHYCTHMOﬁ

KOHIICHTpAaluu




JEICTBOBATH B HaIPaBJICHHOCTH;

YpE3BbIYANHBIX - OBJAJEHME  HaBbIKaMM  y4e€OHO-MCCIIEI0BATEIbCKOM,

CUTYaLUsIX IIPOEKTHOM U COLIMAIILHON NESTEIIBHOCTH

K 2.1 MeranpeameTHeie pe3yIbTaThl OCBOECHHUS ocHOBHOM | [IpenMeTHble pe3ynbTaThl OCBOEHMSI OCHOBHOM 00pa3oBaTelbHOMN
PazpabaTbiBaTh 00pa30BaTeIbHONM IPOrpaMMBbl JOJDKHBI OTPaXKaTh: IIPOrPaMMBI JOJIKHBI OTPaXKAaTh:

TpeOOBaHUs K . . .
HPOrPAMMHBIM OBnajgeHue yHHBEpPCAJIbHBIMU YYEOHBIMM I103HABATEJIbHBIMU | - C(OOPMUPOBAHHOCTD MIPEJCTABICHUNA: O XMMUYECKON COCTABIIAIOLICH

MOJYJISIM Ha
OCHOBE aHa/IM3a
MIPOEKTHON U
TEXHUYECKOM
JIOKYMEHTAllUH Ha
npeaMer
B3aNMOJICHCTBHS
KOMIIOHEHT

JICUCTBUSIMU.

a) 0a30BbI€ JJOTHYECKHUE ICHCTBUS:

- CaMOCTOSTENIbHO (OpMyIHpOBaTh W  aKTYaJIM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIM MPU3HAK MM OCHOBAHUS IS
CpaBHEHUS, KJIacCU(PUKAUKA U 000OIICHUS;

- ONpeneNsaTh eI JEATSIBHOCTH, 3aJaBaTh MapaMeTphl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH W NPOTUBOpPEUYHS B
paccMaTpUBaeMBbIX  SIBICHHUSX; BHOCUTh KOPPEKTHUBBHI B
JESTEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YJBTATOB LEISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

- pa3BUBaTh KPEATHBHOE MBINIJICHUE TIPHU PEIICHUN KU3HEHHBIX
npobiewm;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIEHOMY
MTOWCKY METOJIOB PEIICHHS MPAKTUICCKHUX 3aj1ad, IPUMEHEHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

- (dhopMHpOBaHHE HAYYHOTO THITA MBINUICHUS, BIIAJCHHE
HAyYHOM  TEPMHUHOJIOTHEW, KIIOUYEBHIMH  MOHATHSAMH U
METOJIaMHU;

-OCYIIECTBIISATH LIeTICHANPABICHHBIN MTOUCK MEPEHOCa CPEJICTB U
CIoco00B JAEHCTBUA B MPOGECCHOHATHHYIO CPEy

B) paboTta ¢ uHpopmarmeii:

- BJIQJICTh HABBIKAMH IOJTyUeHHUs WH(OPMAIIUN U3 UCTOYHUKOB
pa3HBIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBISATH MOKUCK, aHAIIU3,
CUCTEMATH3AIMI0 W WHTEPIPETANIO WHHOPMAIUN Pa3THIHBIX

€CTECTBEHHOHAYYHOM KAapTUHBI MHUpa, POJIM XHMUU B TO3HAHUHU
SABIIGHUN TPUPOJbl, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (DYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOHN JUIs
pellIeHus MPaKTUYECKUX 3a7a4 U YKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLIEHMSI K CBOEMY 3/10POBbIO U PUPOJAHOM CPEIIE;

- BJIQJICHUE CUCTEMONM XHUMHUYECKUX 3HAHHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIIME  MOHATUSA  (XUMHUYECKUH  3JEMEHT,  aToM,
JNIEKTPOHHAsl 000JI0YKa atoma, S-, P-, d-3JeKTpOHHBIE OpOHTAIN
aTOMOB, MOH, MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIbHOCTb,
CTENIEHb OKUCJIEHMS, XUMHUYECKas CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIpHBI 00BbEM, YIJIEPOAHBIM CKeneT, (pyHKIMOHANbHAs TIpyIIa,
paauKal, HW30Mepus, HM30MEpbl, TOMOJOTMYECKUI psJZ, TOMOJIOTH,
YIIEBOAOPOABI, KHUCIOPOA- W  a30TCOAEpXKAILUE  COEOUHEHMS,
OMOJIOTMYECKM AaKTHBHBbIE BellecTBa (YIJ€BOMABI, JKUPBI, OENKH),
MOHOMEp, IOJHMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KPUCTAJUINYECKasi PELIeTKa, TUIIbl XUMUYECKUX peaKuil
(OKHCIUTENBHO-BOCCTAHOBUTENBHBIE, 3K30- W  DHJOTEPMUYECKHE,
peakuu MOHHOTO OOMEHa), pacTBOp, BJIEKTPOIMUTHI, HEINEKTPOJIUTHI,
ANIEKTPOJINTUYECKAsT JIUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHMYECKOM peaklny, XMMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHs XUMHUYECKOIO CTPOEHUSI OpraHMYecKUX BeniecTs A.M.
Bbytneposa, Teopus INEKTPOTUTUYECKOM JMCCOLIMAINH,
nepuoandeckuii 3akon JI.M. MeHneneeBa, 3aKOH COXpaHEHHsI MaccChl),
3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XUMHH, (aKTOIOTUYECKUE
CBEJIGHUS O CBOICTBax, coOCTaBe, TMOJIy4eHUH U Oe30macHOM
UCIOJIb30BAaHNN B@KHEUIIMX HEOPraHWYeCKMX M OpPraHHUYeCKHUX
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BHJIOB U (hOPM TIPEICTABIICHNUS,

- OIICHUBATh JIOCTOBEPHOCTH, JICTUTUMHOCTh MH(OpPMAIUH, €
COOTBETCTBHUE IIPABOBBIM M MOPAIBHO-3TUYECKUM HOPMaM;
OsgnaacHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

a) oOmeHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- pacro3HaBaTh HeBepOalbHbIE CpPe/ICTBA OOIICHUS, TOHUMATh
3HAUCHUE COIMAIBHBIX 3HAKOB, PAcloO3HaBaTh MPEAOCHUIKA
KOH(JIMKTHBIX CUTyalluid W CMAr4aTh KOH(IUKTHI; BIAAETh
pa3IMYHBIMU ~ crioco0amMu  OOIIEHWS W B3aUMOJICUCTBUS;
apryMEHTUPOBAHHO  BECTH  JMAIOl, yMEThb  CMSAr4arh
KOH()JIMKTHBIC CUTYaIUH;

- pa3BepHYTO U JIOTMYHO H3JaraTh CBOI TOYKY 3pEHHUS C
WCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

0) cOBMECTHAs ICITEIIbHOCTD:

- MOHUMATh WM HCIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW U
WHAUBUAYAIbHON paboThl; BBIOMpATh TEMaTUKy M METOIbI
COBMECTHBIX JEWCTBUHA C YYeTOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO YICHA KOJUICKTHBA,

- MPUHUMATH eNH COBMECTHOI NEeSITENIbHOCTH,
OpPTaHW30BBIBATh W KOOPJWHUPOBATH JCHCTBHS IO €€
JTOCTHKEHHUIO: COCTABIISTh TUIaH JACUCTBUIA, paCIpeNeNsiTh POIH
C Y4YeTOM MHEHUH YYaCTHHKOB OOCYXIaTh pPe3yJbTaThl
COBMECTHOM pabOTHI;

- OCYIIECTBJIATh TO3UTHBHOE CTPATETUYECKOE IIOBEJCHHE B
pa3IMYHBIX  CUTYyallUsX,  MOPOSBISATH  TBOPYECTBO U
BOOOpaKeHUE, OBITh HMHUITUATHBHBIM.

OBJ'Ia,Z[CHI/IC YHUBCPCAJIbHBIMU PETYJIIATUBHBIMU JICUCTBUSIMU:

a) caMoOopranu3anus:

- CaMOCTOSATCIIbHO OCYHICCTBIIATDH IMO3HAaBaTCIbHYIO

BCIIICCTB B 6I)ITy n HpaKTHHGCKOﬁ JCATCIIBHOCTH YCJIOBCKA,

- chopMHpPOBAaHHOCTH YMEHHH BBIABIATH XapaKTepHbIC NPU3HAKU U
B3aUMOCBSI3b HW3YYEHHBIX TOHSTHM, NPUMEHSITh COOTBETCTBYIOIINE
MOHATHUSI TPU OMHCAHUU CTPOEHUS U CBOWCTB HEOPraHUYECKUX U
OpraHWYEeCKHUX BEILECTB U MX MPEBPAIICHUH; BBISBISATH B3aUMOCBS3b
XUMHUYECKUX 3HAHUA C TOHATUSAMH U TMPEICTaBICHUSIMH APYTUX
€CTECTBEHHOHAYUYHBIX MPEIMETOB;

- chopMHPOBAaHHOCTL YMEHUH  HCIOJH30BATh  HAWMEHOBAHWUS
XUMHUYECKUX COECIUHEHUN MEXIYHApPOJIHOIO COH3a TEOPETUUYECKOW U
MPUKIAJHON XHUMHUU U TPUBHAIbHBIE HA3BAaHUS BAKHEWIIHMX BEIIECTB
(oTUNeH, aleTusieH, TIUUepuH, QeHod, GopManbAeruja, YKCycHas
KHUCJIOTa, TJIMLUH, YTapHbIA Ta3, YIVIEKWCIbBIA ra3, aMMHak, ramieHas
U3BECTb, HETallleHasl U3BECTh, MMUThEBAsI COJA U APYTUX), COCTABISATH
(GbopMysIbl HEOPTraHWYECKHX M OPraHUYECKHX BEIIECTB, YpPaBHEHHS
XUMHUYECKUX peakiuii, OOBSACHATH WX CMBICH, MOJATBEPKIATh
XapakTepHbIE XUMHUYECKHME CBOWCTBA BELIECTB COOTBETCTBYIOIIMMU
SKCIIEPUMEHTAMHU U 3aIIUCSAMHU YPABHEHUN XUMUYECKUX PEaKIIUil;

- c(hopMHPOBAaHHOCT, YMEHUN YyCTaHABIMBATh MNPUHAAIEIKHOCTH
M3YyYEHHBIX  HEOPraHWYECKUX M  OPraHMYeCcKHX  BEHIECTB K
OTIpENIETICHHBIM KJIacCcaM U TPYIIaM COSIUHEHUN, XapaKTEPU30BaTh UX
COCTaB U BaKHEHIIME CBOMCTBA; ONPENENSATh BHJBl XUMHUYECKUX
cBsi3ell (KOBaJieHTHAsi, MOHHAS, METAJTMYECKas, BOJOPOIHAS), THIIbI
KPUCTATIMYECKHUX PEIIETOK BEIIECTB; KIACCU(PUIIMPOBATH XUMHUECKHE
peakiuu;

- BJJaACHHUC OCHOBHBIMU MCETOJAMH HAYYHOI'O ITO3HAHWA BCIICCTB U
XUMHYECKUX SBICHUN (HaAOMIOJeHNe, W3MEpeHHe, HKCIEePHUMEHT,
MOJICIIUPOBAHUE);

- c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJHWTH PACUETHl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUl C HCIOIb30BAHUEM
(bU3UIECKUX BEJINYHH, XapaKTEPU3YIOIIHNX BEIIECTBA c
KOJIMYECTBEHHOW CTOPOHBI: MAaccChl, 00beMa (HOpPMAallbHBIE YCIIOBHS)
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JESITeNIbHOCTbD, BBISIBJISITH po0GIIEMBlI, CTaBUTh u
dbopMynupoBaTh COOCTBEHHBIC 3aJa4ydl B 00pa3oBaTEIbHOU
JESTEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITENIbHO COCTABIIATh IUIAH pPELIeHUs NPOOJIEeMbl C
Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
NPEINOYTEHHUH; TaBaTh OLIEHKY HOBBIM CHTYallHsIM;

- pacmMpsATh paMKd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX
NPEINOYTEHUH; eNIaTh OCO3HAHHBIA BBIOODP, apryMEHTUPOBAThH
ero, OpaTbh OTBETCTBEHHOCTH 32 PEILICHUE;

- OLICHUBATh MPHOOPETECHHBIN OIIBIT;

- CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHHUIO MIMPOKON
SPYIUIMH B Pa3HBIX O0JACTAX 3HAHUH, MMOCTOSHHO IMOBBIIIATH
CBOI1 00pa3oBaTeNbHBIN U KyJIbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIb!

- JlaBaTh OIICHKY HOBBIM CHUTYyallHsIM, BHOCUTh KOPPEKTUBHI B
NeSITeTIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

- BJaJETh HaBbIKAMH [O3HABATEIbHON pedieKCUH Kak
OCO3HAHUSI COBEPIIAEMBIX JICMCTBHM M  MBICIUTEIBHBIX
MPOIIECCOB, X PE3YIHTATOB U OCHOBAHUH;

- HCIIOJIb30BaTh MpPHUEMbI pedIeKCUU A OLEHKU CUTYaIluH,
BHIOOpA BEPHOTO PEIICHUS;
B) AMOIMOHATBHBIN
c(hOopMUPOBAHHOCTD:

- CaMOCO3HaHMs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE
HIMOIMOHAIBHOE

- COCTOSIHME, BUJAETh HANpPaBICHUS PA3BUTUS COOCTBEHHOM
AMOLIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpEeTyJIUpPOBaHMs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE
NPUHUMATH OTBETCTBEHHOCThH 3a CBOE MOBEJCHHE, CIOCOOHOCTH
aJaNTUPOBATHCS K SMOIMOHATHHBIM U3MEHEHUSM H MPOSIBIIATH
TMOKOCTh, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEW MOTHBAIMM, BKIIOYAIOIIEH CTpEeMJICHHE K
JOCTIDKEHUIO ENH W yCIeXy, ONTHMH3M, WHUIIHATHBHOCTH,
yMEeHUE JIeHiCTBOBATh, HCXO/S U3 CBOMX BO3MOXKHOCTEH;

HHTCIIJICKT, np €JIIoIararoun

ra3oB, KOJIMYECTBaA BCUICCTBA, HUCIIOJb30BaTh CHCTCMHBIC XHUMHUYCCKUC
SHaHUA I TOPUHATHUA peH_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX
CUTyalusX, CBA3aHHBIX C BEIICCTBAMHA U UX IIPUMCHCHUECM,

- copMHUpPOBAaHHOCTP yYMEHHMH IUIAHHUPOBAaTh W  BBINIOJHATH
XUMUYECKUN SKCHEPUMEHT (MPEBpAICHUS] OpPraHUYECKUX BEIIECTB
NIPpU HArpeBaHWM, TOJYYCHUE ODTHIICHAa W HM3YYCHHE €ro CBOICTB,
KaueCTBEHHBIC PEAKLIUM Ha aJbJCTH/IbI, KpaxMall, YKCYCHYIO KHCIIOTY;
JieHaTypanusi O€JIKOB TpPH HarpeBaHWH, IIBETHBIC PEAKIMH OCJIKOB;
MPOBOAMTH PEAKIIMK HOHHOTO OOMEHA, OIPEAeIsTh CPEIay BOIHBIX
pacTBOpPOB, KayeCTBEHHBbIE pEaklMu Ha cyinbdaT-, KapOoHAT- H
XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHS; peniaTh SKCIEPUMEHTAIbHbBIC
3amaun 1o temMaMm "Mertamiel" u "Hemeramael'") B COOTBETCTBHH C
MpaBWJIAMU TEXHUKH O€30TIaCHOCTH TpU OOpaIlleHUH C BEIIEeCTBAMU U
J1a00paTOPHBIM o0opynoBaHuEeM; MIPEICTABIATh pe3ynbTaThl
XUMHYECKOTO  JKCIepUMeHTa B  (GoOpMe 3alucChd  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuii U (HOpMyIUpOBaTh BBHIBOABI Ha OCHOBE
ATUX PE3yJIbTaTOB;

- chOpMUPOBAHHOCTh ~ YMEHHS  aHaJIM3UPOBAaTh  XHMHUYECKYIO
nH(pOpMaLIMIO, TMOJIy4aeMyK0 U3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBOW MHGpopMaluu, ceTb IHTEpHeT U Apyrue);

- c(OopMUPOBAHHOCTh yYMEHHUH COONIOAATh MpaBUiia SKOJIOTHUUYECKH
1[e1IeCO00Pa3HOr0 MOBEJACHUS B OBITY M TPYIOBOM NEATEIHHOCTH B
[EeISIX COXPAaHEHHUS CBOETO 3JI0POBbS M OKpYKAIOLIEH MPUPOIHON
CpeIlbl; YYUTHIBATh OMACHOCTh BO3ICHCTBHS HAa KUBBIE OPTaHU3MBI
OTIpe/ICIEHHBIX BEIIECTB, MOHMMAs CMBICT TOKa3aTeNs MpeaeibHON
JIOITyCTUMOW KOHIIEHTPAllUH
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- OMIATUH,  BKJIIOYAIOIIEH  CIIOCOOHOCTb  ITOHMMATh
OMOLIMOHAIBHOE COCTOSIHUE JPYIHX, YYWUTHIBaThb €ro Ipu
OCYILIECTBJIEHUM KOMMYHHUKAIMH, CIIOCOOHOCTh K COYYBCTBHIO
U COIIEPEKNBAHUIO;

- COLMAIbHBIX HABBIKOB, BKIIOYAIOIIUX  CHOCOOHOCTh
BBICTPAaWBaTh OTHOUICHHS C JPYTUMHU JIIOJbMH, 3a00THTHCA,
HPOSIBIIATE UHTEPEC U pa3peliaTb KOH(QIUKTHI,

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATH ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

- NpPUHUMATh MOTHUBBI W apryMEeHTbl JPYTUX JIOAEH npu
aHaJu3e pe3yJbTaToOB JEATEIbHOCTH;

- IPU3HABaTh CBOE IIPaBO U MPaBO JPYrHX JIOAEH Ha OLIMOKHU;
pa3BUBaTh CHOCOOHOCTh MOHUMAaTh MHUP C TMO3ULHUHU JPYroro
YeJI0BEKA.
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2. CTpyKTYypa U coaepxaHue 001meo0pa3oBaTe/IbHOM IUCHUIIIMHBI

2.1. O0beM TUCHUILIUHBI ¥ BUJbI Y4e0HOH padoThI

Bua yuyeOHoii paboThl

Oo0BbeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI M CHHUILIMHBI 78
B T.4.

1.0cHOBHOE coiepKaHue 60
B T.4.

Teopernueckoe o0yueHune 38
IIpakTHYeCKHe 3aHATHS 14
JlabopaTopHble 3aHATUA 8

2.IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IEPKAHUE 18
(comep:kaHue NPUKJIATHOTO MOTYJIs1)
B T.4.

Teopernueckoe o0yueHnue 6
IIpakTH4yeckune 3aHATHS 10
JlabopaTopHble 3aHATHSA 2

NuauBuayaJabHbId NPOEKT (1a/HeT)* HeT

IIpome:xxkyTOYHAs aTTECTALUA

*Ecau npeaycMoTpeH HHANBHAYAJIbHBII MPOEKT MO AUCHUILINHE, IPOrPaMMa 110 ero peaju3aluu pa3padaTbiBaeTcs

OTAEJIbHO.
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2.2. TemaTu4yeCcKHi IJIAH U COlECPKAHUE YUe€OHOI JUCUUIINHBI

HaumenoBanue Conep:xaHue yueOHOro MaTepuasa (0CHOBHOE U NPOo(eccCHOHAIbLHO-OPUEHTHPOBAHHOE), Oobem ([ @opMupyemble
pa3/iesioB M TeM J1a0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MO1Y.Ib YacoB | KOMIETEHIUHU
1 2 3 4
OcHoOBHOe co/iep:KaHue 2
Beenenune BBenenue. IlepBoHavanbHble XUMUUECKHE TOHATHSL. 3HAUEHUE XUMUU IIPU OCBOCHUHU CIIELUAIBHOCTEN 2 OK 01
CIio
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 10
Tema 1.1. OCHOBHOE CO/IepKaHMe 4
CrtpoeHue aTOMOB CoBpeMeHHas MOJIeJIb CTPOCHHUS aTOMa. XUMHUECKUH 371€MEHT. DIEKTPOHHAs: KOH(PUTypalys aToMa. 5
XUMHAYECKUX Kitaccudukariysi XUMUYECKUX 3JIEMEHTOB (-, P-, d-21eMenTsl). BaneHTHbIC 27IeKTPOHBL. BaeHTHOCTS. OK 01
3JIEMEHTOB U NPUPOJA |DJIEKTpPOHHAsI MNPUPOJAa XUMHUYECKOW CBSI3U. OJIEKTPOOTPHULIATEIBHOCTh. BHIBI XMMHUECKOH CBA3M 9
XUMHUYECKON CBSI3H (KOBaJICHTHas1, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS) U CIIOCOOBI ee 00pa30oBaHus
[Ipaktudeckas padora «CTpoeHHE aTOMaY 2
Tema 1.2. OcHoBHoOe coaepkaHue 2
Ileproanueckuii Ileprnognueckas cucrtema xuMudeckux snemenToB .M. Menneneesa 2 OK 01
3aKoH u Tabsuua JI.1. [TpakTrueckas pabota «3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMHUECKUX JIEMEHTOB, 00pa3yeMbIX MU OK 02
Menneneesa MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBHH C IOJIOKEHUEM XUMHUYECKOT0 dieMeHTa B [leproamueckoit 2
cucTeMe»
Pazpnen 2. Xumuyeckue peakuumn 10
Tema 2.1. Tunsl OCHOBHOE COlep/KAHME 4
XUMHYECKUX PeaKIui Knaccugukarus 1 TUIBI XUMHUYECKUX PEAKLUI C yyacTHEeM HeopraHuyeckux BemiecTB. CocTaBiieHUe
YpaBHEHHI peaKkInii COeTNHEHHS, PA3JIOKEHHs, 3aMeIIeHIs, 0OOMeHa, B T.4. PEaKIHii TOPEHUsI, OKUCIICHUS - 2
BOCCTaHOBJICHHUS
YpaBHEHUS OKUCIIEHUS-BOCCTaHOBIECHUS. CTeneHb OKucineHusi. OKUCIUTENb U BOCCTAHOBUTEIT. OK 01
CocraBieHue 1 ypaBHUBAaHHE OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIIi METOOM 3JIEKTPOHHOTO 5
6anmanca. OKHCITUTETFHO-BOCCTAHOBUTEIFHBIC PEAKIINHU B IPHPO/IE, TPOU3BOICTBEHHBIX MTPOIEccax U
KHU3HEIEATEIIbHOCTH OPraHU3MOB
[IpakTuueckas pabora «Pemenue 3amgad Ha ompeaeseHne Macchl (WM 00beMa) MPOIYKTa PEaKIuu TI0 5
M3BECTHON Macce UCXOHOTO BEIECTBA COJCPKAIIETO IPUMECH
Tema 2.2. OcHoBHOe coJiep:KkaHue 2 OK 01
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Onektponutnueckass | Teopust 3IEKTPOIUTUYECKOM auccouuannu. MoOHBI. DIEKTpOIUTHI, HEJIEKTPOIUTHL. Peaknuuu MOHHOTrO OK 04
JTUCCOTTHAITIS U obmeHna. CocTaBiieHUE peakiiii HOHHOTO OOMEHA ITyTeM COCTABIICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX 2
MOHHBIN 06MeH ypaBHeHUN. KHCIIOTHO-OCHOBHBIE peakiuu
JlaboparopHas paboTa «Peakuuu rupoiamn3a 2
KonTpoubnas CrtpoeHue BellecTBa U XMMUUYECKUE PEAKIIUU
padora 1 )
Pa3znen 3. Kunernyeckue v TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHUX peaKkiuii 6
Cxopoctp xumnueckux | OCHOBHOE cojiepKaHue 4
peakIui. CKOpOCTh peakinyu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DAKTOPOB: MPHUPOJIBI PEArHPYIOLINX BEIIECTB,

XuUMHYECKOe KOHLICHTPAllUU Pearupyrolux BEMIECTB, TEMIEPATYPBI U IJIOLIAAN PEAKIUOHHOMN MOBEPXHOCTH. TeIIoBbIe OK 01
paBHOBECHE 3¢ (HEeKTh XUMUYECKUX PEaKIUil. DK30- M SHIOTSPMHUSCKUEC PEAKIIHH. 4 OK 02
OO6patumocTh peakiuil. XMMUYECKOEe PAaBHOBECHE U €r0 CMEIIEHUE 0] ACHCTBUEM Pa3INYHbIX (PaKTOPOB

(KOHILIEHTpalMsl peareHToB WM NPOAYKTOB peakluy, naBienue, temneparypa). [Tpunuun Jle lllarense
[Tpaktyeckas pabora «CKOPOCTh XUMHUECKUX PEAKINNA. XMMUIECKOE PAaBHOBECHE) 2
Paznen 4. PacTBopbl 4
Tema 4.1. IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COIEeP:KAHUE 2 OK 01
TlonsTie 0 PacTBOPAX  |pacrpopenne Kkak (U3MKO-XMMHUeCKuil mpouecc. PactBopbl. CrocoObl NPUIOTOBNEHHS PACTBOPOB. OK 02
PactBopuMocTs. MaccoBast 1011 paCTBOPEHHOTO BellecTBa. PeleHne pacyeTHbIX 3aJaHui HAa PAacTBOPBHI, 2 OK 07
UCTIOJIb3yeMble B OBITOBOW U MPOU3BOACTBEHHOMN JEATEIILHOCTH YeIOBEKa K 2.1
Tema 4.2. OcHoBHOE coaepKaHue 2 OK 01
Hccnenosanne cBOUCTB |JlaboparopHas padota «OrnpeienieHie MacCoBO J0JIM M MacChl BEIIECTBA B PACTBOPAX» 2 OK 02
pacTBOpOB OK 04
Pa3nes S. CtpoeHue u CBOMCTBAa HEOPraHUYECKUX BelIECTB 16
Tema S.1. OcHoBHOE coaep:xaHue
Knaccudukanms, 2
HOMEHKJIaTypa U OK 01
CTpOCHHC [Ipenmer Heopranuueckod xumuu. Knaccudukanus HeopraHmdeckux BemiecTB. [IpocTeie M ClOXHBIE OK 02
HCOPraHMICCKUX BemiecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCHJIBI, THAPOKCHIBI, KMCIOTHI, COJM). B3auMocBsa3b
BCHICCTB HEOpPraHMYECKUX BEIIECTB. ATperatHble cocTosiHUs BeulecTBa. Kpucrannuyeckue u aMmop(dHble BEIIecTBa. 2

Tumpl KpUCTAJUIMYECKHX PELIETOK (aTOMHAs, MOJIEKYJIsipHAs, HOHHAas, MeTajulndyeckas). 3aBUCHUMOCTb
(Gu3NYeCKUX CBOMCTB BEIIECTBA OT THIA KPUCTANIMYECKOW peleTKH. 3aBUCUMOCTh XUMHYECKOH
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aKTMBHOCTH BEIIECTB OT BHJAa XHMHYECKOW CBS3M M THUNA KPUCTALIMYECKOH pemeTkd. [IpudamHbl
MHOro00pa3us BEIIECTB

[IpakTnueckast paborta «PemieHue mpakTUYECKUX 3aJaHUl 1O KilaccuduKaly, HOMEHKIAType U

XMMHUYECKUM (hOpMyJIaM HEOPraHUYECKUX BELIECTB PA3JIMYHBIX KIACCOBY 4
Tema 5.2. OcHoBHOe cogepkaHue 4
DU3MKO-XUMHYECKHE [ Merambl. O6wme GpU3HYECKUe 1 XMMUYECKHE CBOICTBA MeTa/uIoB. CIIOCOOBI IOy deH S, SHAUCHHE 2 OK 01
CBOMCTBA METaJUIOB U HEMETAIUIOB B IIPUPOJE U )KU3HEACATEIBHOCTH YEJIOBEKa U opranu3MoB. Kopposus meraios: OK 02
HEOPraHMYECKUX BUJIbI KOPPO3UH, COCOOBI 3alIUTHI METAJUIOB OT KOPPO3UHU
BCILICCTB Hewmeramnsl. O0mue ¢pusznueckue 1 XUMHYECKUE CBOMCTBA HEMETAIOB. TUTIHYHBIE CBOMCTBA HEMETAILIOB
IV— VII rpynn. Knaccugukanus 1 HOMEHKIaTypa COeIMHEHU HeMeTauioB. KpyroBopoTsl OMOreHHBIX 2
AJIEMEHTOB B IIPUPOJE
IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE 2 OK 01
XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT, OK 02
coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB NMPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHU, K 2.1
BBICILIMX OKCHUJIOB M THAPOKCHUIOB. Perienne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJJaHU I Ha 2
CBOICTBa, COCTaB, MOJIyYeHHE U OE30M1aCHOE UCII0JIb30BAHNE BaXKHEHIIINX HEOPraHUYECKUX BELIECTB B
OBITY U IPAKTHUYECKOHN JEATEIbHOCTH YEJIOBEeKa
[TpakTrueckast padota «CocTaBiieHHE YpaBHEHUN XMMHUUECKUX PEaKIUi C y4acTUEM MPOCTHIX U CIOKHBIX 5
HEOPraHUYECKUX BEIIECTB)
Tema 5.3. OCHOBHOE COIep/KaAHNE 2 OK 01
Nnentuduxarus OK 02
HEOPraHUYECKUX JlaGopatopHas pabota «aeHTuduKaiys HeOPraHNIeCKUX BELIECTB)» 2 OK 04
BEILIECTB
KonTpoubnas . OK 01
CBolicTBa HEOPraHMYECKUX BEIIECTB - OK 02
padora 2 OK 04
Pa3nes 6. CTpoeHue M cBOliCTBa OPraHNYecKMX BellecTB 24
Tema 6.1. OcCHOBHOE coepKaHue 2
Knaccupukanmus, [Tpenmet oprannyeckoit XuMuu. OCHOBHBIE MTOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHHUS OPraHMYeCKUX 2 OK 01
CTPOCHHUE U coequHeHnil A.M. bytnepoBa. YriaepoaHblil CKENET OpraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTD CBOMCTB
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HOMEHKJIaTypa
OpraHUYEeCKUX BEIIECTB

BEUIECTB OT XUMHUYECKOTO CTPOCHUS MOJIEKYI. Mi30MepHst U H30MepBL.
[TpuHIMIBl KIaccu(UKAUMN OPraHMYECKUX COCTUHEHUH. MexayHapoaHash HOMEHKIATypa M MPUHIIMIIBI
HOMEHKJIATYpbl OPraHU4EeCKUX COECIUHEHUN

[Ipaktuyeckas pabota «Pacuér MmonekymsipHOW QopMynbl opraHmdeckoro BemiectBa. CocTaBieHHE
CTPYKTYpHBIX Gopmyn. HomeHknarypay

Tema 6.2.
CsoiicTBa
OpPraHUYECKUX
COCIMHECHUI

OcHoBHOe cogepkaHue

OU3UKO-XMMUYECKHE CBOWMCTBA OPraHMYECKHUX COCIMHEHHWHA OTICNIBHBIX KJIaccoB (0COOEHHOCTH
KJaccu(UKaluyl U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMYECKHM pax U obmas (Gopmyiia; u3oMepus;
du3HYECKrEe CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHS):

— TpeleNibHbIE YIJIEBOAOPOJIbI (aJKaHbl W IUMKJIOAJKaHbl). ['OpeHHMe MeTaHa KaK OJUH M3 OCHOBHBIX
HCTOYHHKOB TCIJIa B IMPOMBINIJICHHOCTH H 6I)ITy. CsolicTBa MMPUPOAHBIX YTJICBOAOPOAOB, HAXOXKIACHHEC B
MPUPOJIC U MPUMEHEHHUE aTKaHOB

— HeTpezeNbHbIe (ATKEHBI, AIKUHBI M aJIKaJNCHBI) U apOMAaTHYECKUE yrieBOAOpOoabl. ['opeHue anerusieHa
KaK HCTOYHHK BBICOKOTEMIIEPATYPHOIO IJIAMEHHU JUIsSl CBAPKU U PE3KU METAJIOB

— KHCJIOPOJICOICPIKAIINE COCTUHECHHS (CITUPTHI U (DEHOJBI, KApOOHOBBIC KUCIOTHI M APHUPBI, aTbICTHIBI 1
KETOHBI, JKUPBI, yrieBojabl). [IpakTuueckoe TpPUMEHEHHUE HTWICHIJIIMKOMISA, TJHIepuHa, ¢eHoa.
[Tpumenenue Gopmanbaeruia, aleTaibIeruia, YKCyCHOH KUCIOThl. Mblla KaK COJIM BBICHIMX KapOOHOBBIX
KHCJ0T. Moromue cBoiicTBa MbBIIIa

— a30TcoZeprKallie COeAUHEHHs (aMHUHBI M1 AMUHOKHUCIIOTHI, O€JIKH). BBICOKOMOIEKY I pHbIE COCAMHEHUS
(cuHTEeTHMYeCcKHe U OMOJOrMYecKU-aKTUBHbIE). MOHOMEp, oIuMeEp, CTPYKTypHOE 3BeHO. [lonnmepusanus
ATUJIEHA KaK OCHOBHOE HAIIPaBJIECHHUE €r0 UCIIOJIb30BaHUS

HpO(l)eCCI/IOHaJ'IbHO-OpI/IeHTI/IPOBaHHOC coacpkanue

[TpakTnueckast pabota «l'eHeTMyeckas CBSI3b OPraHUYECKHX BeELIECTBY». PelleHue MpakTUKO-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJAHUN HA CBOMCTBA OPraHMYECKUX COCOUHEHNH OTAEIbHBIX KJI1ACCOB

[IpakTuueckas pabora «Pemienne 3amay Ha ONpeeIeHNEe MAacCOBOM JIOJIM BBIXOJIa MPOAYKTA PEAKIIMH OT
TEOPETHYECKU BO3MOXKHOT0»

JlaGopaTtopHast pabota «[lomydueHue u CBOMCTBa yriaeBOAOPOIOBY

OK 01
OK 02
OK 04
IIK 2.1

Tema 6.3.
WNnentudukarus
OpPTaHHYECKUX
BEIIECTB, UX 3HAUYCHHUE
Y IPUMEHEHUE B

OcHoBHOe coaep:xaHue

bruooprannueckne coemuHeHus. llpuMeHeHne W OWOJOTHYeCKas poOJIb YIJIEBOJOB. buosormueckne
dbyHkun OenkoB. buonmormdeckue (yHKUIUU KUPOB. Ponmb opraHMveckod XMMHUU B PELICHUH MPoOiieM
MMHUIIEBON 0€30IIaCHOCTH

Posb opranndeckoit XuMuu B ObITOBOW U TIPOM3BOACTBEHHOH I€ATEILHOCTH YeJI0OBeKa

OK 01
OK 02
OK 04
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OBITOBOM U

MIPOU3BOJICTBEHHOMN JlaboparopHas padota: «MaeHTHHUKAINS OPTaHUIECKUX COSTMHEHUN OTACIBHBIX KJIAaCCOB) 9
JESITEILHOCTH
YyeJIOBEKa
KoutpoabHas CTpyKTypa U CBOWCTBA OPTAaHMYECKUX BEIICCTB
pa6ora 3
Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM eAITEJIbHOCTH YeJI0BeKa OK 01
Xumusi B OBITY U IIpogdeccrnona/IbHO-OPHEHTHPOBAHHOE COACPKAHUE OK 02
IIPOU3BOJICTBEHHOM v > v
p A Hogelimue m0CTHIKEHUS XUMHUYECKOW HAYKH M XMMHYECKOW TEXHOJIOTHH. Pojb Xumuu B oOecrieueHur 5 OK 04
esSITEeJIbHOCTHU N N .
A OKOJIOTMUYECKOM, SHEPreTHYECKON M MUIIEBON 0€30IaCHOCTH, PA3BUTUN MEIUIIHHEIL. OK 07
YyeJIOBEKa v -
[Tpaktnueckass pabora «lIpuMeHeHHEe XWMHUYECKMX BEIIECTB M TEXHOJIOTUH C YydeToM Oymyiiei 4 K 2.1
PO ECCHOHATBHON JESATEITHLHOCTH
Bcero 78
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3. YciaoBus peaju3anuu NporpaMmMbl 001e00pa3oBaTeIbHOM JUCHUIIJINHbBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIBLHO-TEXHUYECKOMY

o0ecmeYeHnIo

I[J'I}I peaiu3anuu HporpamMmmbl JUCHHUIIIMHBL JTOJIPKHBI OBITH MpCaAyCMOTPCHLI
CICAYIOIHC CIICHUAJIBHBIC ITIOMCIICHHA!

- yueOHBI KaOMHET XUMUU W/WIK y4eOHOU XUMHUUYECKOH TabopaTopuH.

TexHru4ecKue cpecTBa 00yUeHUs:

KOMITBIOTEP C YCTPOMCTBAMH BOCIPOU3BENCHHUS 3BYKa, IPUHTEDP, MyJIbTUMEANA-
IIPOEKTOP C IKPAHOM, YKa3Ka-IIPE3CHTEP IS IPE3CHTALNAN.

O6opynoBaHue yudeOHOTO KaOMHETA:

— pabouee MeCTO IpenoaBaTess

II0CaJOYHbIE MECTA I10 KOJIMYECTBY O0YUaIOIINUXCS

— BBITSDKHOM IKad

Ta6J'II/II_[I)I HaCTCHHBIC!

1. Ta6auma xumuyeckux 3meMmenToB .M. Menngeneena

2. Psim akTHBHOCTH METAJIJIOB

3. PacTBOpHMOCTB KHCIIOT, COJIEl, OCHOBAaHUI B BOJIE

4. KoMruiekT Tabiui o 6e30macHOMy OOpallieHuIo ¢ TpuoopaMu

peaKkTUBaMu

5. KonnuecTBeHHbBIE BEJIMYMHBI B XUMHHU
— IIJIaKaThI.

NoabkowdE

KonuyecTBeHHBIE BEIMUNHBI B XUMHUH

CriocoObl BEIpaKEHUSI pACTBOPOB

Comun

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE PEaKITUH

KoBanentHas cBs3b

CooTHoIIIeHNEe MEXY Pa3TUIHBIMUA BHIAMH XUMHUYECKON CBSI3U
CocraBnenue (opMys OCHOBHBIX KJIACCOB HEOPTAHWMUECKUX COCTHHCHHM

— KOJIJICKIIUH:

1.

2
3
4.
S.
6
7
M
1

Bonokna

KameHnHnsIli yrosp

MeTanisl ¥ CIIaBbI

Hedts

MuHepaibl 1 TOPHBIE TOPOIbI
IImacTtmaccel

MusnepainbHbie ya00peHus

OJICIIH:

KoMIuieKT aToMOB /1J1s1 COCTAaBJICHUSI MOJICIICH MOJICKYJT
(IeMOHCTPAITMOHHBIH )
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2. Monenu KpUCTAUNIMYECKHUX PEIIETOK METAJUIOB, aiMasa, rpadura,
XJIOpUIa HATPHSL.
— J:abopaTopHas ocyJia, IpUOOPbl U MPUHAIICKHOCTH
— XUMHYECKHE PCaKTHBBI

3.2. UudopmanuonHoe odecrneyenne 00ydeHus *

. Kupunnos B.B. «OcHoBbl Heoprannuyeckod xumum». YueOHuk misa CIIO.
Cankrt-IletepOypr, Jlans, 2022. — 352 c.

. brmuoB JI.H. «Xumus». Yuebnuk mis CI1O. Cankr-IletepOypr, Jlanp, 2021. —
260 c.
. Pocun, U. B. Xumusa. YueOnuk m 3agaunuk: jpis CIIO / U. B. Pocun, JI. /1.

Tomuna, C. H. ConmoBseB. — M.: M3narensctBo FOpaiit, 2022. — 420 c.

. MapteinoBa, T. B. Xumwus: yueOnuk u mnpaktukym i CIIO / T. B.
MapteinoBa, 1. B. Apramonosa, E. b. I'onynos; og pea. T. B. MapTbeIHOBOIA.
— M.: U3narensctBo FOpaiit, 2022. — 393 c.

. Xumus. 3agaunuk: yueoHoe nocooue st CIIO / FO. A. Jlebenes [u ap.]. — M.:
NznarenscTBo FOpaiit, 2022. — 236 c.

. Ipecc N.A. «Opranudeckas xumus». YueOHoe nocobue mis CIIO. Cankr-

[TerepOypr, Jlans, 2022. — 432 c.

HNuTepHer-pecypcesnl

www.pvg.mk.ru (omumnuazna «Ilokopu BopoObeBEI TOPEI»).
www.hemi.wallst.ru (OOpa3zoBaTeabHbIN CAaUT IS KOJIHHUKOB « XUMUSD?).
www.alhimikov.net (OGpa3oBaTe/ibHBIN CAWT IS IKOJIBHUKOB).
www.chem.msu.su (21ekTpoHHast OMOIMOTEKA IO XUMHH ).

www.enauki.ru (MHTepHEeT-u3jaHue i yuuTenend « ECTeCTBeHHbIE HAYKI).
www. lseptember.ru (MeToguueckas razera «llepBoe ceHTAOPs»).
www.hvsh.ru (kypHan «XuMust B IITKOJIEY ).

www.hij.ru (KypHan « XUMHS U )KU3HBY).

WWW. chemistry-chemists.com (3JIeKTpOHHBIN KypHaT « XUMHUKH U XUMUS).

3.3. Obecneuenue 00pa3oBaHus 1JI HHBAJIWIAOB M JIMI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI

Hns  obGecnedeHuss o00pa30BaHUS HWHBAIMAOB M JIMI[ C OrpaHUYEHHBIMU

BO3MOKHOCTAMHU 300POBbA pCaln3alua IIPOTrpaMMbI y‘lC6HOfI JAUCHUITIIMHBI MOXKET
OCyHICCTBJIATBCA B aAallTHBHOM BHIAC, C YUYCTOM CHGI_[I/I(I)I/IKI/I OCBOCHHUA H
JUJAKTHYCCKUX TpC6OBElHHI>i, HNCXO0asd M3 MHIAWBUAYAJIBbHBIX BO3MOKHOCTEH M IO

JJMYHOMY 3asABJICHUIO 06y11a}0mer0051.
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4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOI

JAMCIUIIJIMHBI.
O6mas/npodeccnoHaIbLH Pa3nen/Tema
asi KoMIeTeH s Tun oneHoYHBIX
MeponpUusTHI
OK 01. Beibupats Brenenne YcerHblit onpoc

CHIOCOOBI perieHus 3a/1a4
npodecCHoHaTbHOM
ACATCIIbHOCTHU
MPUMEHUTEIBHO K
Pa3JIMYHBIM KOHTCKCTaM

Pazgen 1. Temnr 1.1, 1.2,
BxoiHOM KOHTPOJIb

Paznen 2. Temur 2.1, 2.2
Pa3nen 3

Paznen 4. Temer 4.1, 4.2
Pazgen 5. Temnr 5.1, 5.2, 5.3
Pazgen 6. Temnr 6.1, 6.2, 6.3
Paznen 7

Tect

[TpakTrueckas padboTa
OTuét no nabopaTopHOit
pabore

KonTponbHas padbora

OK 02. Hcnonb3oBaTh
COBPEMECHHBIC CPE/ICTBA
MOMCKA, aHAJIM3a U
WHTEPIpETAIUN
uHbOpMAINH, H
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccnoHaTBEHOM
JeSTeILHOCTH

Pazgen 1. Temn! 1.1, BxogHoi

KOHTPOJIb
Paznen 3

Paznen 4. Temer 4.1, 4.2
Pazgen 5. Temnr 5.1, 5.2, 5.3
Pazgen 6. Temnr 6.2, 6.3
Pazgen 7

YceTHBI onpoc

Tect

[IpakTrueckas padbota
Otuér no naboparopHoit
pabote

KonTponbnas pabora

OK 04. DdpdexTuBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

Paznen 1. BxoaHO# KOHTPOJIb
Pazgen 2. Temsr 2.2

Pasnen 4. Temsr 4.2

Pazgen 5. Temsr 5.3

Pazgen 6. Temnr 6.2, 6.3
Pazgen 7

YeTHBII onpoc

Tect

[IpakTnueckas pabora
OTuét no nabopaTopHOi
pabore

KonTtponbHas pabora

OK 07. CopneiicTBoBaTh
COXpaHEHHIO
OKpY’KaroIen Cpepl,
pecypcocOepeKeHHIo,
MIPUMEHSITh 3HAHUSI 00
W3MCHCHHHU KIIUMaTa,
TIPUHIIMAITBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO JeCTBOBATH
B UPE3BBIYAIHBIX
CUTYaIUIX

Pasznen 4. Teme1 4.1
Paznen 7

YceTHBIN onpoc
[IpakTnueckas pabora

[IK 2.1. Pa3zpabatbiBaTh
TpeOOBaHUS K
MPOTPaMMHBIM MOTYJISIM
Ha OCHOBE aHaJIn3a
MPOEKTHOU 1
TEXHUYECKON
JOKYMEHTAIMU Ha
MpeIMET B3aUMOAECHCTBUS
KOMITIOHEHT

Paznen 4. Temsr 4.1
Paznen 5. Temsr 5.2
Paznen 6. Temn! 6.2
Paznen 7

YcrHbIil onpoc
[IpakTuueckas pabora
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N3MeHeHUs 1 10NOJTHEHNS K padoyeid mporpaMMe y4eOHOM TUCHMIIIMHBI

Ha

y4eOHBbIH roj

Jlata u HOMEp

MPOTOKOJIA
No N3meHenus k paboueit JlonoyiHEeHMs K 3acenanus [ MK
/T nporpaMmme paboueil mporpamme 1 BH3a
npeacenaTens
IIMK
1
2 N3MmeHeHni W JONOJIHEHUW Ha

yueonsbiii rogq HET
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