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1. IACIIOPT PABOYEM NPOT'PAMMBI JJUCIHUILIAHBI
OV . 09 XUMUs

1.1. Mecto y4eOHOH JIMCUMILUIMHBI B CTPYKTYpe OCHOBHOH TmpodeccHoHaIbLHOI
00pa30oBaTeIbHON NMPOrpaMMbI

PaGouas mporpaMMa JUCHHUIUIMHBI «XUMUS» SBISETCS YacThIO OCHOBHOW 00pa3oBaTelbHON
IIpOrpaMMbl  MOJATOTOBKM  CHEIUAJMCTOB CpeaHero 3BeHa 1o coenuanbHoctH  09.02.07
WNudopmaninoHHble CUCTEMBI U MIPOrpaMMUpOBaHKe (KBaU(UKALMS «aJIMUHUCTPATOP 0a3 JAHHBIXY),
MONyYaloIIuX cpeaHee obiiee oOpa3oBaHHME B IpeleNax OCBOEHHUS 00pa30BaTENbHBIX MPOrpaMM
cpenHero npodeccuoHaIbHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO 00IIIETr0 00pa30BaHUs.

Pabouas mporpamMma cocTaBieHa Ha OCHOBE TpeOoBaHMU (enepatbHOTO TOCYJapCTBEHHOIO
00pa30BaTeNpHOrO CTaHJApPTa CpPEAHEro oO0IIero oO0pa30BaHMs, YTBEPKIECHHOr0O MMHHCTEPCTBOM
obpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 . Ne 413 (pen. ot 29.12.2014 1. Ne
1645, ot 31.12.2015 1. Ne 1578, 29.06.2017 r. Ne 613, or 12.08.2022 1.) mnpeabsABIIEMBIX K
CTPYKTYype, COJEPKaHUIO U Pe3yJabTaTaM OCBOCHHUS IUCIHIUIUHBI «XHMHs», U B COOTBETCTBUHU C
PekoMenpanusiMu 1o peanu3alMi  CpeAHEro oOmero oOpa3oBaHHMs B Ipeaeiax OCBOCHHS
00pa30BaTeNbHON TPOrpaMMBbl CPETHETOo MpodecCHOHATLHOTO 00pa3oBaHUsi HAa 0a3e OCHOBHOTO
obmiero oOpa3oBaHUs C Y4eToM TpeOoBaHMii (eaepaabHbIX TOCYIapCTBEHHBIX 00pa3oBaTeNlbHBIX
CTaHIApTOB W TOJXy4aeMoW NpoPeccHd WM CIEUUAIBHOCTH CpPEAHEro Mpo(ecCHOHATBHOTO
oOpazoBanus (muceMo «O HampaBneHun pekomeHaanuii» Ne 05-592 ot 01.03.2023 r. Jlemapramenra
rocyJapCTBEHHOM TMOJUTHKA B  cdepe cpeaHero  MpopecCHOHAIBHOTO  00pa3oBaHUs U
npodeccuoHaNbHOTO O0yUYEeHHS).

Pabouast mporpamma cocTaBjieHa Ha OCHOBE IPHMEPHOW MporpaMMbl 00meo0pa3oBaTeIbHOM
y4eOHOU TUCIUIUIMHBI «XUMUS», peKOMEHI0BaHHON DenepalibHbIM TOCYJapCTBEHHBIM OIOIKETHBIM
00pa3oBaTENbHBIM YUPEKICHUEM JIOTIOJIHUTENHFHOTO MpodeccHoHanbHoro odpazoBanust «MHCTUTYT
pasBuTHs podeccruoHansHoro oopasosanus» (IIporokon ot 30.11.22 r. Ne 14).

VYyeOHast qucuuIuIMHa XUMHUS OTHOCUTCS K 0011e00pa3oBaTeIbHOMY YUeOHOMY ITHKITY.

1.2. Henu m 3amaum y4eOHOH MUCHUILUIMHBI — TPeOOBaHHWS K Ppe3yJbTAaTaM OCBOEHHS
Y4eOHOM IMCUMILINHBI:

Lenps uzydyeHus: yueOHOM TUCIUIUIUHBIL:

- (QopMupoBanue y o0OydyalImMUXCAd TMPEJACTaBICHUS O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpa KaK OCHOBBI TIPUHSATHSA PEIICHUWH B IKU3HCHHBIX W
MIPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOTO MTOBEACHUS B IPUPOTHOM Cpeie.

3anaun u3ydeHus yueOHOM TUCIUTUINHEIL:

- (opMupoBaHHME TOHUMAHUs 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX TPOIIECCOB U
SBICHUI B OKpYXarolled cpeae, LEJOCTHOW HaydHOM KapTUHBI MHUpPa, B3aWMOCBS3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTHE YMEHHs COCTaBISATH (OPMYIbl HEOPTraHMYECKHMX W OPraHMUYECKUX BEIIECTB,
YpaBHEHUS XUMHUUYECKUX PEAKIINil, OOBSCHATHh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTaThl XUMHUECKUX
JKCIEPUMEHTOB;

- (¢GopMHpOBaHHE HABBIKA MPOBEJACHUSA MPOCTEHIINX XUMHUYECKHX HSKCIEPUMEHTATBHBIX
UCCIIEIOBAaHUM C COOIO/IEHUEM TpaBHI OE30MacHOTO OOpalleHusi ¢ BEIIeCTBaMHU U JTaOOPaTOPHBIM
o0opyI0BaHUEM;

- pa3BUTHE YMEHHUS HCIOJB30BaTh MHGOPMAIUI0 XMMHUYECKOTO XapaKTepa W3 pa3iIHnuHbIX
HMCTOYHHUKOB;

- chopMUPOBaHNE YMEHHUS TMPOTHO3UPOBATH MOCTEACTBUS CBOCH JEATEIBHOCTH U XUMUYECKUX
MIPUPOIHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MPOIIECCOB,;

- popMupoBaHUE TOHUMAaHUS 3HAUUMOCTH JTIOCTIKEHUN XUMUUYECKON HAYKU U TEXHOJIOTUH IS
Pa3BUTHS COIMATBHON U TTPOU3BOCTBEHHOM cdep.



OcBoenue cojaepkaHus Y4eOHOW IUCIHMIUIMHBI «XUMHUS» OOecleynBaeT JOCTH)KEHUE
CTYZICHTAMH CJICAYIOIIUX PE3yIbTATOB:

JMYHOCTHBIX:

- YYBCTBO TOPJOCTH W YBaKEHHMS K MCTOPHU M JOCTM)KEHHSIM OTEYECTBEHHOM XMMHUYECKOMN
HAyKW; XMMHUYECKH TI'paMOTHOE MOBEICHHE B NPOPECCHOHATBHON IEATENTbHOCTH U B OBITY NpHU
oOpalleHnH ¢ XMMHUYECKIMH BEIeCTBAMH, MaTeprallaMt U ITPOIIECCaMU;

- TOTOBHOCTh K MPOJOJDKCHHIO OOpa30BaHMs W MOBBIMICHUS KBaTH(PHUKAUIUKW B HM30paHHOU
npodecCHOHATBHON AEATEIPHOCTH U OOBEKTHBHOE OCO3HAHHE POJM XMMHUYECKHX KOMIIETCHLUH B
3TOM;

- TOTOBHOCTH K COBMECTHOHM TBOPYECKON AEATENIBHOCTU NPU CO3/JaHUHM YUEOHBIX MPOEKTOB,
pelIeHny yueOHBIX U MI03HABATENBHBIX 33/1a4, BHIIOJTHEHUH XUMUYECKHX SKCIIEPHMEHTOB;

- CIIOCOOHOCTH OLIEHMBATh CUTYAIMH, CBSI3aHHBIC C XMMUYECKHMHU SBICHUSMU, U MPUHAMATD
OCO3HaHHBIE PEUICHUS, OPHEHTHPYICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M ICHHOCTH;

- COOMIOZICHUS TIPaBIJI OE30MAaCHOTO OOpAICHHsI C BEIIECTBAMU B OBITY, IOBCEAHEBHOM JKH3HH
U B TPYJOBOI J€ATEILHOCTH;

- OCO3HAaHHUSI HEOOXOAMMOCTH HCHOJB30BAHMUSA JOCTHIKCHUH XMMHUU Ui PEIICHHsI BOIPOCOB
PaLMOHAIBHOTO MPUPOAOIOIB30BaHNS;

- yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHH JUIsI COBPEMEHHOW LMBWIM3ALMU: B €€
IYMaHUCTUYECKOW HANpaBIeHHOCTH W BAXXHOM POJNM B CO3JAaHMHM HOBOM 0a3pl MaTepUalbHOM
KyJIbTYpBl, PEHICHUH TIOOAIBHBIX NPOOJEeM YCTOHYMBOTO PpA3BUTHS UYEIOBEYECTBA — CHIPHEBOM,
YHEPreTUYECKOH, MUIIEBOW M HKOJOTMYECKOH 0E30MacHOCTH, B PA3BUTUH MEIUIMHBI, 00ECIICYCHUH
YCIIOBHIA YCIIEIIHOTO TPYAA U KOJOTHYECKH KOM(MOPTHOH JKU3HU KaXKIO0TO WieHa 00IIecTBa;

MeTanpeIMeTHbIX:

- UCTIOJIH30BAHUE PA3JIMYHBIX BUJIOB MTO3HABATEIBHON NESITEILHOCTH U OCHOBHBIX
MHTEJUICKTYaJIbHBIX Onepanuii (MOCTaHOBKH 331a4H, (OPMYIHMPOBAHHS THIIOTE3, aHAIN3a U CHHTE3a,
CpaBHEHHsI, 0000IICHUS, CUCTEMAaTH3AIIH, BBISBICHHUS IPUYMHHO-CIICICTBEHHBIX CBS3EH, IIOMCKA
aHaJIOTOB, (POPMYIUPOBAHUS BHIBOJOB) JUIS PEIICHHS TOCTABICHHON 33/1a4H,

- MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS (HAOIIOACHHS, HAYYHOTO IKCIEPUMEHTA) JUIS
U3y4YCHUS PA3IMYHBIX CTOPOH XHUMHYECKHX OOBEKTOB M TIPOLECCOB, C KOTOPHIMH BO3HHKACT
HEO0OXOJMMOCTh CTAJIKUBATHCA B MPO(deCcCHOHATBHOM cdepe;

- HUCHOJb30BAHME PA3JIMYHBIX BHJIOB I103HABATENbHON JIEATENBHOCTH M  OCHOBHBIX
MHTEIUICKTYaJIbHBIX ONepaIuii (MOCTaHOBKH 3a/1a4d, (GOpMyTUpOBaHHS TUIIOTE3, aHAIM3a U CHHTE3a,
CpaBHEHMsI, OOOOIIEHUs, CUCTEeMAaTH3alMH, BbISBICHHUS MPUYMHHO-CIEJACTBEHHBIX CBS3EH, MOUCKa
aHaJIoroB, (JOPMYITMPOBAHUS BBIBOAOB) JUIS PEIICHHSI TOCTABICHHOM 33/1a4H,

- NPUMEHEHUE OCHOBHBIX METO/OB IO3HaHMA (HAOIIOACHUS, HAYYHOTO SKCIEPUMEHTa) JUis
W3YYEHHS PA3IUYHBIX CTOPOH XHUMHYECKHMX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHUKAET
HE00XO0AMMOCTh CTAJKUBAThCA B IPOoecCuoHaIbHOM chepe;

- JUId pEUIeHHs TIOCTaBJICHHOW 3aJadd, TNPHUMEHEHHE OCHOBHBIX METOJOB ITO3HAHHS
(HabuyroIeHMSI, HAYYHOTO SKCIEPUMEHTA) JUIsl U3YYEHUS pa3IMYHbIX CTOPOH XUMHUYECKUX OOBEKTOB U
MIPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTAJIKUBAThCS B IPOdecCHOHATBHOM cepe;

UCIIOJIb30BAaHUE PA3TUYHBIX HCTOYHHUKOB JUIS TMOJIYYEHUS] XMMUYECKOH MH(POpPMAaLUU, yMEHHE
OLIEHUTH €€ IOCTOBEPHOCTH JIJIS IOCTHIKEHUS XOPOIINX PE3yJIbTaTOB B MpodecCHoHaNbHOM chepe;

NpeAMeTHBIX:

- TIPUMEHSTh B TPOIECCE IMO3HAHMS, HMCIIOJNB3YeMble B XMMHU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNI, TPeoOpa30BbIBATh MOJIENbHBIE IMPEJICTABICHUS — XUMHUYECKMH 3HAaK (CHMBOJ) 3JIEMEHTa,
XUMAYecKas (GopMysa, ypaBHEHHE XUMUYECKON PeaKkIny — MPH PEIICHUH YUYeOHBIX TTO3HABATEIBHBIX
U TPAKTHYECKUX 3a]ad, NPUMEHATh Ha3BaHHBIC MOJEIbHBIE IPEJICTABICHHUS JUIS BbISABICHUS
XapaKTePHBIX MPU3HAKOB U3YJaeMbIX BEIIECTB M XUMHUECKUX PEAKIINH.

- BJIaJIETh OCHOBAaMH METOJIOB HAyYHOT'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINA;

- OPHEHTHPOBATHCS B PA3TMYHBIX UCTOYHUKAX MHPOPMAIUH (HAydIHO-TIOMYIISIPHAS JIUTepaTypa
XMMHUYECKOTO  COJIEp)KaHUs, CIOpaBOYHble TocoOusi, pecypchl MHTepHeTa), aHAJIW3UPOBATh



MHGOPMALMIO PA3IUYHBIX BUIOB U (OPM MPEICTABICHHSI, KDUTUUECKH OLIEHUBATh €€ I0CTOBEPHOCTh
Y HETIPOTUBOPEYUBOCTH;

- IpUOOpEeTaTh OMBIT HCIOJB30BaHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOATEJIBHO BBIOMpaTh ONTHUMANIbHYIO (OpMy mpejacTaBieHUs HMHPOpPMaLUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

- HCNOJNb30BaTh HAy4yHBIH S3bIK B KayecTBE CpeAcTBAa Ipu paboTe C XUMHUYECKOH
uHpopManKell: TPUMEHATh MEXIpeAMeTHbIe ((PU3NYecKne U MaTeMaTUYeCKHe) 3HaKU U CHUMBOJIBL,
dhopmyel, a0OpeBUATYpPHI, HOMEHKJIATYPY;

- CaMOCTOSITEJIbHO IUIAHUPOBaTb M OCYLIECTBIATh CBOK I103HABATEIbHYIO JESTEIbHOCT,
ompenensas e€ eI W 3aJa4yd, KOHTPOJMPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
Ipe/UlaraéMplii  QJIFOPUTM JECWCTBUI IpU BBINOJHEHWH Y4YeOHBIX M HCCIEAOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee >(PPEKTUBHBIA CIIOCOO WX PEIICHHS € YYETOM IMOJYyYSHHsS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX.

WN3yuenne  OUCHMIUIMHBI — «XHMHS»  HampaBieHO Ha  (OpMHUpOBaHHME  OOUIMX U
po¢eCCHOHATIBHBIX KOMIIETEHIIH:

OK 01. BeiObupare cnocoOsl pemieHus 3agad  NPO(PECCHOHATBHON  IESTEIBHOCTH
IPUMEHUTEBHO K Pa3JIMUHBIM KOHTEKCTaM;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEJICTBAa IIOMCKA, AaHAIW3a M HHTEpIpETaluu
uHbopManuu, M HHGPOPMALMOHHBIE TEXHOJOTUU JJs BBIIOJHEHHUS 3aJady HpoQecCHOHATbHON
JeSITeTbHOCTH.

OK 04 D¢ dexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMaHJIE

OK 07 CozeiicTBOBaTh COXpaHEHUIO OKPYKAIOLIEH CpeIbl, pecypcocOepekeH o, d3PPEeKTHBHO
JIeWCTBOBATh B UPE3BbIYAIHBIX CUTYaLIUAX.

I[IK 4.1. OcymecTBiasTh HHCTALISALIUIO, HACTPOUKY M OOCIYy)KMBAaHHE MPOrPaMMHOTO
o0ecreyeHns: KOMIbIOTEPHBIX CUCTEM.

B pesynbrare ocBoeHMs Y4eOHOH AMCHMIUIMHBI OOydarolIUMCs JOJDKEH MpuolOpecTu
NMPAKTHYECKUI ONBIT:

- TPEICTaBIATh PE3yJIbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (OpME 3aluCH ypaBHEHHM
COOTBETCTBYIOLINX peakuuil 1 (HOpMyIHpPOBATh BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

- TpHOOpETaTh OMBIT HCIOJIB30BaHMS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

- IUTAHUPOBATH U BBIMTOJIHATH XUMHUECKUI SKCIIEPUMEHT

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YJaroOLIHiics JOIKEH yMeTh:

- WCIOJB30BaTh JOCTIKEHHS COBPEMEHHONW XWMHYECKOW HAyKHM M XUMHYECKHX TEXHOJOTHMA
JUIS TIOBBILIIEHUST COOCTBEHHOI'O HHTEJUIEKTYaJbHOTO Pa3BUTHS B BBIOpAaHHON NpodeccHOHATBHON
TeSTEeTbHOCTH;

- XapakTepu30BaTh BAaXKHEHIINE XWMHUECKHE ITOHATHS: BEIIECTBO, XUMHUYECKHI DJIEMEHT,

aToOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAS U MOJIEKYJISIPHAs MacChl, HOH, AJUIOTPONUS, U30TOIIbI.

- XapakTepHU30BaATh: DJIEMEHTBHl MajblX IEPUOAOB IO HMX IOJOKEHUIO B llepmoanueckon
cucteme /1.1, MenaeneeBa; o01ue XMMAYECKHUE CBOMCTBA METAINIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OpraHuydeckux coeaunenuil. [lepuonnueckuii 3akon .M. Menzaeneesa.

- IIOHMMAaThb OCHOBHBIE 3aKOHBl XMMHMH: COXPAHEHMS MACChl BEILECTB, IIOCTOSHCTBA COCTaBa
BCIIIECTB.

- OMNPEIETATh: BAJEHTHOCTh U CTENEHb OKUCICHHUS XMMUYECKUX JIEMEHTOB, THII XMMUYECKOU
CBSI3M B COCAUHEHMSX, 3apsA] HOHA, XapakTep CpeAbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX U
OPraHNYeCKUX COCTMHEHUH.

- OOBSICHSTBH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHSI, IPUPOAY XUMUYECKOM
CBsI3M (MOHHOW KOBAJICHTHOM, METaJUIMYECKOW, U BOJOPOIHOMN), 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
PEaKIuy 1 MOJOXKEHHE XUMHUYECKOTO PABHOBECHS OT Pa3IMYHbIX (DaKTOPOB.



- TPOBOJIUTH: CAMOCTOSITEIbHBIN IMOMCK XUMHUYECKOW HH(POPMALUU C HCIOIb30BAHUEM
Pa3NUYHBIX HCTOYHUKOB (HAYUHO-TIOMYJISIPHBIX H3AaHUH, KOMIBIOTEPHBIX O€3 JaHHBIX, PECypcoB
WHuTepHeTa); MCMOIb30BaTh KOMIBIOTEPHBIE TEXHOJOTHM JUIsI OOpaOOTKM W TMepefayd XUMUYEeCKOMH
uH(OpMALHUY U €€ TIPEACTABICHUS B Pa3IHUHBIX (popmax.

- CBSI3BIBATh: U3YYCHHBIN MaTepHall co CBOEH MPO(heCCHOHAIBHON ESTEIbHOCTBIO.

- pemaTh pacyeTHBIC 3a/1a4H 110 XUMUYECKUM (HOpMyJIaM U ypaBHEHHSM.

- COCTABJIATb CTPYKTYPHBLIC (I)OpMYJ'IBI H30MEPOB CTPOUTH I'OMOJIOTHYECKUE PAAbl OCHOBHBIX

KJIACCOB OPraHMYECKUX COCIUHECHUM.

B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YyYaIOLUIUCs JOIKEH 3HATD!

-c(hOpMUPOBAHHOCTb MPEJCTABICHUIA O MECTE XMMUU B COBPEMEHHON HAYYHOU KapTHHE MUDA,

- MOHUMAaHUE POJM XUMHUHM B (DOPMUPOBAHMM Kpyrosopa M (PyHKIHOHAJIBHOM IPaMOTHOCTH
4eJI0BEKa JJIs PELIEHUs IPaKTUYECKUX 3a/1a4.

- BJIAJICHUEC OCHOBOIIOJIATAIONIMMM XHMHUYECKUMHU IIOHATHUAMH, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM.

- BJAJEHUE OCHOBHBIMH METOAAMHM HAY4YHOI'O IIO3HAHMS, HCIOJIb3YEMBIMU B XUMHHU:
Habmonennem. Omnucanuem. M3mepeHumem. DKCIepeMEHTOM, YMEHHE 00padaTbiBaTh, OOBSICHATH
pe3yJbTaThl IPOBEACHHBIX OIBITOB U J€JIaTh BBIBOJIbI; TOTOBHOCTb U CLIOCOOHOCTh MPUMEHSTh METObI
[IO3HAHUS MPU PELIEHUU NPAKTUYECKUX 3a]1a4.

- BJIaJIeHHE [IPaBUIIAMU TEXHUKU 0€30IIaCHOCTHU IPHU MCIIOJIb30BAaHUM XUMUYECKUX BEILIECTB.



Kox u HaumeHoBanue opmMupyemMbIX

IInanupyemble pe3yJbTaThl 0CBOCHHS THCIUILIUHBI

KOMIIeTeHIUii Oouue JAucuuniimHapHble
OK 01. BeiOuparh crocoObl pemieHus 3anad | B yacTu TPya0oBOro BOCIIUTAHUS: - BJIAJICTh CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas
npogeccuOHaTBLHON JESTEIBHOCTH | - TOTOBHOCTb K TPY/Y, OCO3HAHUE LIEHHOCTU BKJIIOYAET: OCHOBOIIOJIATAIOIINE MOHATHUSA
MIPUMEHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM MacTepcTBa, TPYA0II00uE; (XMMUYECKUW  DJIEMEHT, aTOM,  3JEKTPOHHAas
- TOTOBHOCTb K aKTUBHOM JIEATEIbHOCTH o0oJiouka aToma, s-, p-, d-3JEKTPOHHBIC OpOHUTAIIN
TEXHOJOTMYECKON M COIMAIbHON HAlpaBJICHHOCTH, | aTOMOB, WOH, MOJIEKYIa, BaJICHTHOCT,
CIIOCOOHOCTh MHUIIMUPOBATH, IIAHHUPOBATH U 3JEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHHUS,
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO I€ATEIbHOCTh; | XUMHYECKas CBs3b, MOJIb, MOJIApHAs Macca,
- HHTEPEC K pa3IuIHbIM chepam MOJISIPHBIN 00BeMm, YTIIEPOTHBII CKEJIeT,
npodeccnoHanbHOM e TENbHOCTH, (GyHKIIMOHANBHAS TpPYIIA, paJuKal, H30Mepus,
OBJjajieHHe YHUBEPCAIbHBIMU YUeOHBIMU WU30MEphbI, TOMOJIOTHUYECKUH s, TOMOJIOTH,
NMO03HABATEJIbHbIMHU AeHCTBUAMM: YIJIEBOJAOPOAbI, KHCIOPOA- M a30TCoJep Kallue

a) 0a30Bble JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSTEILHO (POPMYJIMPOBATH U
aKTyaJIM3UpOBaTh MPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CYIIIGCTBGHHI)If/i IIPU3HAK U
OCHOBaHUS JJIsl CPABHEHUSI, KITACCU(UKALINU U
0000IICHHS;

- ONPENEIATh e AEATEIbHOCTH, 3a1aBATh
mapaMETPhl U KPUTCPHUU UX JOCTUIKCHUA

- BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B
paccCMaTpruBACMBIX SABJICHUAX,

- BHOCUTbh KOPPEKTHUBBI B I€SITEILHOCTD, OIICHUBAThH
COOTBETCTBHUE PE3YIBTATOB LIEJISIM, OLIEHUBATh
PHCKH MOCIEACTBUM AEATEIBHOCTH;

- pa3BHUBATh KPCATHUBHOC MBIIIJIICHHUE IIPU PCIICHHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbBIe HCCIea0BaATEIbCKHE IeHCTBHS:

- BIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEBCKOM 1
HpOGKTHOﬁ ACATCIIBHOCTH, HABBIKAMU PAa3pCIICHUA
npobiuewm;

- BBIABJIATh IPUYUHHO-CJICACTBCHHBIC CBA3H U
aKTyaJIM3UpOBATh 33J1auy, BbIIBUTATh TUIIOTE3Y €€

COCTMHECHUS, OMOJIOTUYECKH AaKTHBHBIC BEIIECTBA
(yrmeBozpl, XHUpbI, OENKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BCHO, BBICOKOMOJICKYJISIPHBIE
COCUHEHUS, KPUCTAUIMUECKas pelIeTKa, THIIbI
XUMHYECKHX peakuui (OKHCITUTEIIEHO-
BOCCTAaHOBUTENBHBIE, 5K30-H OJHIOTEPMHYECKHE,
peakuuu MOHHOT'O oOMeHa), pacTBop,
JNEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
JNEKTPOIUTHYCCKAST  JIUCCOIMAIINAS, OKHUCIIUTEIIb,
BOCCTaHOBUTEINb, CKOPOCTh XMMHUYECKON peakiinu,
XUMHYECKOE paBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHUYECKOTO CTPOCHHUS OPraHMYEeCKHX
BEIIECTB AM. Bbytneposa, Teopus
ANMEKTPOIUTUYECKOM JUCCOLIMAINH,
nepuoauueckuii 3akoH .M. MenpaeneeBa, 3aKoH
COXpaHECHHUS MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH S3BIK XUMHUH, (AKTOJIOTHUECKUE
CBEJICHHMSI O CBOMCTBaxX, COCTaBe, MOJIYYCHUH U
6e30MmacHomM WCIIOTh30BaHUU BKHEUIITHX
HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTHYECKOH JIeITEeTbHOCTH YeIOBEKa,;

- yMeTh BBIABIATH XapaKTepHblE TPU3HAKU U




peIICHHS, HAaXOAUTh APT'YMEHTBI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHHMIA, 3a1aBaTh
mapaMeTpbl U KPUTEPHH PEIICHHUS;

- aHaHI/I3I/IpOBaTL HOHy‘ICHHBIC B X0I1€ peH_IeHI/ISI
3aJ1aui Pe3yNIbTaThl, KPUTHUYECKH OICHUBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHECHHUE B
HOBBIX YCJIOBHSX;

- yMeTB HepeHOCI/ITb 3HAHUA B HO3HaBaTeHBHy10 nu
MIPAKTHYECKYIO 00JIACTH KU3HEAEATEIILHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIACTEH;

- BbIJIBUI'aTh HOBBIC U/ICHU, HpeﬂHaFaTb
OpHUTHHAIIbHBIE TIOAXO/bI U PEIICHUS;

- CIIOCOOHOCTE MX MCIIOJIL30BAHUS B
[I03HABATEIBHOMN U COLUAILHOM IPAKTHKE

B3aMMOCBSI3b M3YYEHHBIX IIOHATUH, IPUMEHATH
COOTBETCTBYIOIIME  IOHATHS IPU  ONHUCAHUU
CTPOCHMSI ¥  CBOWCTB  HEOPraHUYECKHX U
OPraHWYECKUX BEIIECTB M MX IPEBPALICHUN;
BBISIBJIITh B3aUMOCBSI3b XMMHYECKUX 3HAHUH C
NOHATUAMM WM IPEACTABICHUAMU  JPYIUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCIIOJIb30BAaTh HAMMEHOBAHUS XUMHYECKUX

COCIMHEHUN MEXIYHAPOIHOTO COM03a
TEOPETHYECKOW WM NPUKIAJAHOW  XUMHH H
TPUBHAJIBHBIE HA3BaHHUA Ba)KHEHWINUX BEIIECTB
(3TunNEH, allCTHIIEH, TJIMLEPHH, (benou,
¢dopmanpaeru, YKCycHas — KUCIIOTa, TJIMIMH,

YTapHBIM Ta3, yIrIEKHUCIbIA ra3, aMMHAK, TallICHas
U3BECTh, HErallleHas MW3BECTb, IHUTbEBas CcoOla U
JPYTUX), COCTABIATH (DOPMYJIIBI HEOPTAHUUECKUX U
OpPraHMYECKUX BELIECTB, YPAaBHEHUS XUMHUYECKHUX
peakmuii, OOBSICHATh HMX CMBICT; TOATBEPKIAThH
XapakTEepHble XUMUYECKHE CBOWCTBA BEIECTB
COOTBETCTBYIOIIMMH DKCIEPUMEHTAMU U 3aIUCIMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yMETb  YCTAHABIMBATb  I[PUHAICKHOCTD
W3yYEHHBIX HEOPraHWYECKUX U OpPraHMYECKHUX
BEILIECTB K OINPEINEICHHBIM KjaccaM U TIpyIIaM
COCIMHEHUM, XapaKTepu3oBaTb MX COCTaB H
BOKHEHIINE  CBOMCTBA;  ONPEINEIATb  BUIBI
XUMHYECKHX  CBsi3ed  (KOBaJIGHTHas, WOHHAas,
MeTaJuIn4ecKas, BOZOPOJHAs), THUIIBI
KPUCTAITNYECKUX pemeTox BEIIECTB;
KJaccu(UIUpPoOBaTh XMMUYECKHE PEAKLINY;
-copMHUpOBaTh MPEACTABIEHUS: O XUMHYECKOU
COCTABJISIIOLIEH  €CTECTBEHHOHAYYHOW  KapTUHBI
MHpA, POJIM XMMHHU B ITO3HAHWUHU SIBJICHUM IIPUPOJIBI,
B (OpPMHPOBAHMU MBIIUIEHUS U  KYJIBTYpHI




JMYHOCTH, €€ (YHKIUOHAIBHON TPAMOTHOCTH,
HEO0OXOIMMOM sl pEIICHUS TPAKTUIECKUX 33729 U
9KOJIOTUYECKA OOOCHOBAaHHOTO OTHOWICHHS K
CBOEMY 3JI0POBBIO U IIPUPOHOM CpeJIe;

- yMeThb MpPOBOJUTH PACYETHI 10 XUMHYECKUM
(dbopMyliaM U ypaBHCHHSIM XUMUYECKUX PEAKIUN C
UCIIOJIb30BaHUEM bu3nIecKkux BEJIMYHH,
XapaKTePU3YIOIINX BEIIECTBA C KOJIUYECTBCHHON
CTOPOHBI: MacChl, 00beMa (HOpPMAaJIbHBIC YCIIOBHUS)
ra3oB, KOJHMYECTBA BEIIECTBA; HCIOIH30BAThH
CHCTEMHBIC XUMHYCCKUE 3HAHUS JUISI TPHHATHS
pelIeHN B KOHKPETHBIX JKU3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IPUMCHEHUEM

OK 02 MHcnons3oBaTh COBpPEMEHHBIE CpEICTBA
MOKCKA, aHaJIM3a W MHTEPIPETAluu HH(OPMAIIHH,
u I/IH(i)OpMaIII/IOHHI)Ie TEXHOJIOTHUU OJIS1 BBIIIOJIHCHUSA
3a7a4 MPOQEeCCUOHATBHOM NEATEIbHOCTH

B 001acTH IEHHOCTH HAYYHOT'O O3HAHMS:

- chopMHpPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOU MPAKTUKH,
OCHOBAHHOTO Ha JIUAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MOJTUKYJIBTYPHOM MHDE;

- COBEpUIEHCTBOBAHUE SI3bIKOBOM M UMTATEIbCKOU
KYJBTYPBI KaK CPEJICTBA B3aUMOJICHCTBUS MEXKTY
JIFOJIBMU U TTIO3HAHUS MUDA;

- OCO3HaHME LIEHHOCTH HAayYHOU e TeIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO AESITEIbHOCTD
WHJIMBU1yaJIbHO U B TPYIIIIE;

OBJjajieHHe YHUBEPCAIbHBIMU YUeOHBIMU
NMO3HABATEJIbHBIMU 1eHCTBUAMM:

B) padora ¢ nunpopmanmeii:

- BIIQJICTh HaBBIKAMU MOJTy4eHUsI HHPOPMAIIUU U3
HWCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIIHHO
OCYUIIECTBJISATh MOUCK, aHAIN3, CUCTEMATU3ALNIO U
WHTEPIPETAINIO HH()OPMAITUU Pa3IMIHBIX BUIOB U

- YMETb IJIAHUPOBATH U BBIIOIHITh XUMUUECKHUN
9KCHEPUMEHT (IPEBPALIEHUs] OPIaHUYECKUX
BELIECTB [IPY HArPEBaHUM, [TOJIyYE€HUE 3TUIICHA U
U3y4YCHHE €ro CBOICTB, KaUeCTBEHHbIE pEaKIMH Ha
aJIbJIETU/Ibl, KpaxMaJl, yKCYCHYIO KUCIIOTY;
JieHaTypalnus OeJKOB PU HarpeBaHUH, [[BETHbIE
peakuuu OeIKOB; MPOBOAUTH PEAKIIUU HOHHOTO
o0MeHa, OIpeaelsiTh CPeay BOAHBIX PACTBOPOB,
KaueCTBEHHbIE PEAKINH Ha Cyiab(aT-, KapOoHAT- U
XJIOPHUI-aHUOHBI, HA KATUOH aMMOHHSI; peIIaTh
SKCTIIEPUMEHTAIIbHBIC 33/1a4H 110 TeMaM "MeTamibr"
u "Hemeranibl") B COOTBETCTBUH € IPAaBUIIAMHU
TEXHUKHU 0€3011aCHOCTHU IpU 00pallleHnu ¢
BEIIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM;
MIPE/ICTaBIATh PE3yIbTaThl XUMUYECKOTO
HKCIEpUMEHTa B (pOpMe 3aICH YpaBHEHHI
COOTBETCTBYIOIIMX peakluuil U (opMyInpoBaTh
BBIBOJIBI HA OCHOBE 9THX PE3YJbTaTOB;

- YMETh aHAJIU3UPOBATh XUMHUYECKYIO
nH(pOpMaIIHIO, TIOTYYaEMYIO U3 Pa3HBIX
HMCTOYHUKOB (CpeACTB MaccoBOM MHpopmanuu,
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(dbopM mpencTaBieHS,

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX opMarax ¢
y4ETOM Ha3HaueHHs HH(POPMAIIUU U [IEICBON
ayTUTOPUH, BRIOMpAst ONTUMATIBHYIO (popmy
MIPEJICTABIICHHS U BU3yaH3alliu;

- OIICHUBATh JIOCTOBEPHOCTH, IETUTUMHOCTD
nHpOPMAIINH, €€ COOTBETCTBUE ITPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCTOJIK30BATh CPEACTBa HHPOPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpTaHU3aIMOHHBIX 33]1a4 C COOJI0ACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU OE€30MaCHOCTH,
THTHEHBI, pecypcocOepeKeHus, IPaBOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIHOHHOMN
0e30I1aCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHMSI U 3AIIUTHI
nHpopManuy, HHOOPMAIIMOHHOK 0€30MacHOCTH
JMYHOCTH

cetb MIHTEpHET U Apyrue);

- BJIAZIETh OCHOBHBIMU METOZaMH Hay4HOT'O
IIO3HAHUS BEILECTB U XUMUYECKUX SIBJICHUH
(HabmoieHue, U3MEepeHne, YIKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETb MPOBOJUTH PACYETHI IO XUMHUUECKUM
(dbopMysIaM U ypaBHEHUSM XUMHUUECKUX PEAKLIUH C
UCIOJIb30BaHNEM (PU3HUECKUX BEIUYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchbl, 00beMa (HOpMaJIbHbIE YCIOBHS)
ra3oB, KOJIMYECTBA BELIECTBA; UCIOIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISl IPUHATUS
peLIeHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM.

OK 04. DddexTnBHO B3aUMOIEHCTBOBATH U
paboTaTh B KOJJIEKTUBE  KOMaHIE

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CAMOOIIPENETIEHUIO;
-OBJIaJICHUE HaBBIKAMU yueOHO-
HCCIIEIOBATENILCKOW, IPOEKTHOW W COLMAJIBbHOU
eI TEILHOCTH;

OBiaagenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMU /1eliCTBUAMM:

0) coBMeCTHAaA 1eATEIbHOCTD!

- TMOHMMAaTh W UCIOJB30BaTh MPEUMYIIECTBA
KOMaHJIHOW ¥ WHIMBUYaTbHOU paboTHI;

- NPUHUMATHh LEJIA COBMECTHON ESITEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JIECUCTBUS IO
ee JOCTIDKECHHUIO: COCTaBIATh IITaH JEeHCTBHUH,
pacrpenenarTb pojau ¢ Y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOW pabOTHI;

- YMETh IUIAHUPOBATH M BBINOIHATH XMUMHUYECKUMN
OKCIIEPUMEHT  (IIpPEBpAlLLCHHUS OpPraHUYECKUX
BELIECTB NPU HArpeBaHMM, IMOJyYE€HUE ITHIEHA U
U3YYEHUE €T0 CBOWCTB, KAYECTBEHHbBIE PEAKIIMM Ha
anbJerU/bl, Kpaxmall, YKCYCHYIO  KHCIIOTY;
JeHaTypanus OeJIKOB NpU HarpeBaHHM, LIBETHbIE
peakuuu O€IKOB; MPOBOAUTH PEAKLIUU HOHHOIO
oOMeHa, OmNpenensiTh Cpely BOJHBIX PacTBOPOB,
KauecTBEHHbIE peakIu Ha cylbdar-, kapOoHAT- U
XJIODUJ-aHUOHBI, HAa KaTHOH aMMOHMS; pellaTh
SKCIIEpUMEHTAIbHBIE 3a7a4u 0 TeMaM ""MeTasisr"
n "Hemeramibl") B COOTBETCTBUM C IIpaBHJIaMU
TEXHUKHM O€30MacHOCTH TMpH  oOpallleHuu ¢
BEIIECTBAMH U Ja0OpaTOpHBIM 000pPYIOBaHUEM;
MIPEJICTaBIATh pe3yJIbTaThl XUMHYECKOT0
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-  KOOPAMHHUPOBAaTH U BBINOJNHATH padoTy B
YCIOBUSAX peaJIbHOTO, BUPTYaIbHOI'O u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILECTBJISATh IO3UTHBHOE CTPATErMYECKOE

MOBEICHUE B PA3IMYHBIX CUTYalUAX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHHUE, OBITh MHUITUATHBHBIM
OBiajgeHne yHUBepCAJbHBIMHU PeryJsiTUBHbIMU
AefCTBUSMU:

I') NPUHATHE Ce0sI M IPYTUuX JK/Ieid:

- IPUHUMATh MOTUBEI U apTYMEHTBI IPYTUX JIFO/ICH
[P aHAJN3€ Pe3yIbTaTOB JACSITENbHOCTH;

- IpHU3HABaTh CBOE IPABO M MPABO JPYTUX JIFOJICH
Ha OIIMOKHU;

- pa3BHBaTh CIIOCOOHOCTh TIOHMMATh MHpP C
TIO3UIMU IPYTOTO YEJIOBEKa,

JKCIiepUMeHTa B (¢GopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIMX peakuii #u (QOpMyIUpOBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB

OK 07. CopnelicTBOBaTh COXPAHEHUIO OKPYXKarOIIeH
cpelsl, pecypcocoepexeHuto, 3 PeKTHBHO
JIEHCTBOBATh B UPE3BbIYaNHHBIX

CUTYyaLUsAX

B o6s1acTH 3K0/10rMYECKOr0 BOCIIMTAHHUSA:

- c(OpPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIBTYpHI,
IIOHUMAHUE BJIMUSAHUSA COLMAIBHO-DKOHOMUYECKUX
IIPOLIECCOB  HA  COCTOSIHUE  INPUPOJHOM U
COLIMAJIBHOW  Cpelbl, OCO3HAHHWE TJI00aIBLHOIrO
XapakTepa 3KOJOrMYECKUX MpolieM;

- IUIAHMPOBAaHHME M OCYULIECTBICHUE JACUCTBUN B
OKpYKaloIlleW Cpelle Ha OCHOBE 3HAaHUA LEJeH
YCTOMYHMBOTO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE NEHCTBUN, IPUHOCAILIUX BPE
OKpY>Karolleu cpere;

- yYMEHHE MPOTHO3MPOBaTh HEOJIArONpUsATHbIC
9KOJIOTHYECKHE TIOCIEACTBUS MPEIPUHUMAEMBIX
JEUCTBUMN, ITPEAOTBPALATh UX;

- pacimpenue OITBITA NEeATEIILHOCTH
9KOJIOTUYECKOW HAIlPaBIECHHOCTH;
- OBJIaJIEHIE HaBbIKaMH y4eOHO-

HCCIIEIOBATENBCKOW, IPOEKTHOM H COLMAIBHOU
eI TETLHOCTH;

- cpopMUpPOBATh MPEACTABICHUSA: O XUMHUYECKON
COCTABJIAIOLIEH  eCTeCTBEHHOHAYYHOH  KapTHHbI
MUPA, POJIU XUMHH B IO3HAHUHU SIBJICHUN NPUPOIBI,
B (opMUpOBaHMM MBIIUICHUS H  KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH,
HE0OXOIMMOM JJIs pelIeHus MPAaKTUYECKUX 3a]1a4 U
9KOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpeEE;

- yMeThb coOIIoAaTh MpaBWila SKOJIOTMUYECKU
11e51eco00pa3HoOro MoBeAeHUs: B OBITY U TPYJIOBOM
NESATEIbHOCTH B LENSIX COXPAaHEHUS CBOEro
3lI0pOBb M OKDPY)KAIOIIEH NPUPOJHOW Cpembl;
YUUTHIBaTh OMACHOCTh BO3JEUCTBUS Ha IKHUBBIC

OpPraHu3Mbl OINPEAEIICHHBIX BELIECTB, IOHUMAs
CMBICT TIOKa3aTesid MpeNesIbHOM  JAOMYyCTUMOM
KOHLEHTpALUU
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IIK 4.1. OcymiecTBasATh MHCTAJUIAINIO, HACTPOUKY
U 00CTy)KUBaHUE MPOrPaMMHOTO OOECTICUCHUS
KOMITBIOTEPHBIX CUCTEM.

- TOpPUMEHATh 3HAaHUS XUMHUU [UIsl  pelICHUs
npodeccHoHANBHBIX 3a/1a4 U aHAIHM3a B PA3TUIHBIX
npoeccrnoHabHBIX CUTYAIUSX.

-HCIIO0JIH30BaTh MPUOOPETCHHBIC 3HAHKUSA U YMCHUS
B IMPAKTUYECKOM AEATEILHOCTU U
HOBCEIHEBHOU KU3HU.
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1.3. KosiM4ecTBO 4acOB HA 0OCBOEHMe padoyeii MporpaMMbl AU CHUIINHBI:
MakcumanbHasi Harpy3ka oOydJarorierocs - 68 yacos, B TOM 4ucCIIe:
- Teoperndeckoe ooydenue — 30 yacos,
- IpaKkTU4eckue 3aHATHs — 38 4acos,
- IPOMEKYTOYHAs aTTecTanus B popme 1udepeHIIMPOBAHHOTO 3a4eTa

1.4. ®opma koHTpOJsi: 1M PepeHITUPOBAHHDBIH 3a4eT.



2. CTPKTYPA U COJAEPKXAHUE JUCHUITJIMHBI
2.1 O0beM TUCHUITUHBI U BBl y4eOHOH padoThI

Bun yae6HO# paboThI O0Bem yacoB
O0beM 00pa3oBaTeIbHOI HATPY3KH 68
Oobs13aTesibHASI KOHTAKTHAA (AyAUTOPHAs1) yyeOHasi HAarpy3ka (Bcero) 30
a) 3aHATHS 110 TUCIHUILIINHE

- B TOM YHCJIC PAKTUICCKHUE 3aHSATHSI 30

- B TOM YHCJI€ JJa0OPaTOPHBIC 3aHSATHUS 8
KOHCYJIbTaIHs -
CamocrosTenpHas paborta oOydarorierocs (Bcero) -

IIpome:xkyTouyHas arTecranus B popMme 1udpepeHIUPOBAHHOIO 3a4YeTa
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2.2 TemaTuyeckuii IJIaH U cojiep:KaHNe Y4eOHOH TUCHMILINHBI XUMUS

HaumeHoBaHue Conep:kanue yueOHOro Matepuasa (0CHOBHOE M PO(eccCuoOHAIBLHO- Oo0bem dopmMupyemblie
pa3aesioB u TeM OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, TPUKJIATHOM 4acoB KOMIIeTeHIIH U
MOYJIb (IPH HAJTUYHUU)
OcHoBHOe€ coJepKaHue

Paznen 1. OCHOBBI CTPOEHHS BellecTBA 8
Tema 1.1. Ctpoenue Coaepxxanue yueOHOIo MaTepuaJa 6 OK 01
aAaTOMOB XUMHUYECKHX CrpoeHne aTOMOB XMMUYECKHUX JIEMEHTOB. X UMUYECKUHN dIIeMEHT. BUIIbI XUMHUUYECKOM CBS3H 2 OK 04
JIEMEHTOB M IPUPOAA | Tpakrnyeckoe 3ansiTne Nel
XUMAMECKOM CBSI3H CocraBieHue 3JIEKTPOHHBIX (POPMYII aTOMOB XMMHYECKHX DJIEMEHTOB 2

IMpakTuyeckoe 3ansaTue Ne2

Pemnrenue 3aga4 Ha UCIOJIL30BaHNE XUMUYSCKON CUMBOJIMKY M Ha3BaHUU COCTUHEHUN 2
Tema 1.2. Coaep:xanue yueOHOT0 MaTepHaJia 2 OK 01
IHepuoanuecknii 3axon | [IpakTudeckoe 3ansaTue Ne3 Pemenue 3a1a4. XapakTeprucTHKa XUMHYECKOTO 2 OK 04
u Tadauua .. AJIEMEHTA MO €ro MOJIOKEHUIO B IEPUOAUYECKON CUCTEME XUMHUUYECKUX AieMeHToB J[. 1.
MenaeaeeBa MenneineeBa»
Paznean 2. XuMHYeCKHE PeaKknu 12
Tema 2.1. Tunsi Copepxanue yueOHOro MaTepuasa 6 OK 01
XxumMudeckux peakuuid | Knaccudukanus 1 TUIIBI XUMHUYECKUX PEAKITUI 2 OK 04

ITpakTHueckoe 3ansaTne Ned, CocTaBIeHHE U ypaBHUBAHUE OKHCIUTEIIBHO- 2

BOCCTAHOBUTEJIBHBIX PEAKIIM METOJIOM DJIEKTPOHHOTO OaJiaHca.

IIpakTuyeckoe 3ansaTue Ned Pemenne 3a/1a4 Ha HAX0KICHUE OTHOCUTEIILHON 2

MOJICKYJIAPHOU MACCHI, OIIPEACIICHUE MaCCOBOU N0 XUMUUYCCKUX 3JIEMCHTOB B CJIOJKHOM

BCIHICCTBC
Tema 2.2. Conep:xxanue yueOHOTro MaTepuaJia 6 OK 01
DJIEKTPOJIUTHYECKASA OK 04
AHCCOLHALMS H Teopus 2nEKTPOIUTHYECKON qucconanuu. MIoHbl. DIeKTPOINTHI, HEAJIEKTPOJIHTHI. 2 Ok 07
HOHHBIN 00MeH IIpakTuyeckue 3anaTus Ne6. CoctaBieHre ypaBHECHUNA DIEKTPOIUTHICCKON TUCCOTHAIIAH 2

JladopaTopnoe 3ansiTue Ne 1 Permenue sxcriepuMeHTaIbHbIX 3a/1a4. VccnenoBanme 2

TUTIOB U MIPU3HAKOB XUMUYECKUX PEAKIUH.
Pasnea 3. CTpoeHne 1 CBOMCTBA HEOPIaHMYECKHUX BELIECTB 14
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia 4 OK 01
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Knaccupuxanus, Krnaccudukanusa Heoprannueckux BemiecTB. [IpocTbie U cloKHbIE BEIEeCTBA. 2 OK 02
HOMEHKJIATYpa H IIpakTyeckoe 3ansaTHe Ne7. 2 OK 04
crpoenue Pemenue 3amau mo kiaccupUKAIMU, HOMEHKJIAType W XUMHUYECKUM (opmynam
HEOPraHUICCKHX HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KJI1ACCOB
BelleCTB
Tema 3.2. Pusuxo- Copnepxxanue yueOHOIro MaTepuasa 10 OK 01
XUMHYecKHe cBoiictBa | 1.Meramisl, pusnyeckue U XuMU4IecKue cBorictBa. Kopposust Meramios. 2 OK 02
HEOPraHu4ecKux 2. Hemeraiuibl, pusnueckue, XUMUYECKHE CBOMCTBA HeMeTa/U10B. Kitaccudukarms n 2 OK 04
BellecTB HOMEHKJIaTypa COEIMHEHHI

3. XMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BELIECTB. 2

IIpakTuyeckoe 3ausitue Ne8. CocraBieHHe ypaBHEHUH XHUMHUYECKHUX PEaKI[Hil. 2

Pemenue Teopernyeckux 3anad.

JlabopaTopnoe 3ansTHe Ne2. lnentudukanuss HEOPraHHMYECKUX BEIIECTB C 2

UCIIOJIb30BaHUEM UX (PU3UKO-XMMUYECKUX CBONCTB, XapaKTEPHBIX Kaue€CTBEHHBIX

peaKIuu.
Pa3nen 4. CTpoeHue U CBOIiCTBAa OPraHMYECKUX BelleCTB 20
Tema 4.1. Coaep:xanue yueOHOTo MaTepHaJia 4 OK 01
Kuaacenpukanus, [Ipeamer oprannueckoit Xumu. OCHOBHBIE MOJOKEHUS TEOPUH XUMHUYECKOTO 2 OK 04
CTPOEHHE U CTpOEHMS Ooprannyeckux coenqunenuit A.M. byrneposa.
HOMEHKJIATYypa IIpakTnueckoe 3ansitue Ne9 CocTaBieHHE CTPYKTYpHBIX (OpPMYNI W Ha3BaHUIA 2
OpraHn4yecKuXx OpraHMYECKUX BEIIECTB
BeleCTB
Tema 4.2 CBoiicTBa Conep:xanue yueOHOTro MaTepHaJia 12 OK 01
OpPraHM4YecKuXx [TpenenbHbIE YIIIEBOAOPOIBI, HENPEAEIbHBIE YIIIEBOAOPOAbl. CBONCTBA, HAX0XKIECHUE B 2 OK 02
coeUHeHUI pUpoJIE. OK 04

Kucnoponconepxamue coequHeHus. A30Tcoaepkauie coennaenns. CBONCTBa, 2

IPUMEHEHHE.

IpaxkTuyeckoe 3ausitue Nel0. 2

Pemenue 3amad. ['omosiorn u n3omepsl, HOMEHKJIATypa

IpaxkTuyeckoe 3ausitue Nell. 2

Pemienue 3a1ad Ha CBOMCTBA OPraHUYECKUX COEIUHEHHI

JlabopaTtopnoe 3anmsitme Ne3. KauectBeHHble peakuuu. [losnydeHue sTuieHa 2

V3yYEHHE €r0 CBOMCTB.
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IIpakTnyeckoe 3ansitue Nel2.
MopenupoBaHue MOJIEKYJ] U XMMHMUYECKUX IIPEBPAILECHUNM Ha IpUMEpEe 3TaHa, 3TUIICHA,
aleTHiIeHa

Tema 4.3. Copnepxxanue yueOHOIro MaTepuaJa 4 OK 01
Unentudgukanus buooprannueckue coequnenus. benku. Xupsl. YTieBoabl, IpUuMeHEHUE, POJIb 2 OK 02
OpPraHn4ecKuXx OK 04
BeleCTB, X 3HaYenue | JlaboparopHoe 3ansitue Ned. 2 IIK 4.1
U IPpUMeHeHHe B Jlenatypauus O6enka npu HarpeBaHuM. L[BeTHbIE peakiuy GenKoB.
ObITOBOI 1
NPOU3BOJACTBEHHOI
AesATeIbHOCTH
YyeJi0BeKa
Pa3zpnen S. KuHernyeckue ¥ TepMOIUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX 6 OK 01
peaxiuii OK 02
Tema 5.1. Ckopocth Coaep:xxanue yueOHOro MaTepHaJia 6
XUMHYECKHX peakuui. | CKOpOCTh XUMUYECKUX peakiuid. XMMHUECKOe paBHOBECUE 2
Xumuueckoe
paBHOBecHEe IIpakTyeckoe 3anaTue Nel3. CocraBieHre ypaBHEHUN peakuii HA CMELICHHE 2
XUMHYECKOT'O PAaBHOBECHS.
IIpakTHyeckoe 3ansaTHe Nel4.
AHanu3s (pakTopoB, BAMSIONMX HA U3MEHEHHE CKOPOCTH XUMUYECKOH peakiiu 2
Pasznen 6. PacTBopsI 4
2 OK 01
TlonsTHE 0 pacTBOpax PactBopsl. PacTBoprMocTs BemiecTB. MaccoBast 10711 paCTBOPEHHOI'O BEIIECTBA. OK 02
IIpakTHyeckoe 3ansitue NelS. 2 OK 07
Pemenue 3a1au Ha IPUTOTOBIIEHUE PACTBOPOB
Paznea 7. Xumus B ObITY M IPOM3BOACTBECHHOM AeATEJbHOCTH YeJI0BEKA 4 OK 01
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Xumuss B ObITY Hoseiiline  OOCTMKEHMST XMMHUYECKOM HAYKM M XUMUYECKOW  TEXHOJIOTHH. 4 OK 02
NMPOU3BOACTBEHHOI JuddepeHnrpoBaHHbIi 3a4eT OK 04
AeATe1bHOCTH OK 07
YeJI0BeKa [IK 4.1
Bcero 68
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3. YCJOBUS PEAJIN3AIIMA YUYEBHOM JUCIHUIIINHBI
3.1. TpeGoBaHUs K MUHUMAJILHOMY MaT€pUaIbHO-TEXHHUYECKOMY 00€CTICUeHHUTO

Peanuzanus y4eOHON AMCIUIUIMHBI oOOECIeYeHa HalMYueM KaOWHETa eCTeCTBEHHO-
HAYYHBIX JUCIUIUINH.

Crenmanu3upoBaHHas MeOeb:
Cron (y4uTenbCKuid)

Ct0 (KOMIIBIOTEPHBIH)
Crynbsg

Kpecno (kommbroTepHOE)
Jlocka menoBast

[xad

WH()OPMAIIMOHHBIE CTCH/IBI

TexHUYECKHE CPEICTBA OOYICHHS:

I1K (cuctemHbIN OJIOK, MOHUTOD)
MynsTHMEaNA TPOEKTOP

OKpaH

OmneparrionHas cuctema «Astra-Linux SE»
Oducubriit mpoaykt «Liber office»

MeTtoaudeckoe obecneyeHue:
MeTtoauueckue YKa3aHus 110 BBIITOJIHCHUIO ITPAKTUYCCKUX 3aHATHH O JUCIUIIIINHE «XUMUS

OcCHOBHbBIE HCTOYHUKH

1. JlebeneB O. A., ®danee I'. H., I'onybe A. M., lllamoBan B. H. ; Iloxg obm. pen.
@®aneea ['H wmus : ydueOHuK 11 cpeaHero mpodeccruoHaibHoro obpaszoBanusi / HO. A.
Jle6enen, I'. H. ®aneeB, A. M. T'ony6eB, B. H. IllanoBan ; mox oOmei pemakmueir I'. H.
daneeBa. — 2-¢ u3a., nepepad. u mon. — Mocksa : M3gatensctBo HOpaiit, 2024, — 431 ¢. —
(ITpodeccronansuoe obpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT : 3neKTpOHHBIN //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537876

2. AncdunorenoBa, WM. B. Xwumus : y4eOHMK U MPAKTUKYM JUISI CPEIHETO
npodeccuonansHoro oopazosanus / M. B. Audunorenona, A. B. babkos, B. A. I[lonkos. - 2-¢
u3J., uctp. u nomn. - Mocksa : FOpaiir, 2023. - 291 c. - (IlpodeccuonansHoe obpazoBaHue). -
URL: https://urait.ru/bcode/513807 (mara oGpamenus: 06.04.2023). - Pexxum noctyma: DbC
FOpaiit, mst 3apeructpup. monb3oBareieit. - ISBN 978-5-534-11719-6. - TekcT : 37€KTPOHHBIH.

3. bopucos A.H., Octpornsgos E.C., boiinosa T.b., Apgamesa JL.II. Xumus : yaeOHuK /
A. H. bopucos, E. C. OcrtpornsinoB, T. b. boiinosa, JI. II. AppameBa. 1-oe wuszmanue
N3znarensctBo KnoPyc 2024 ISBN: 978-5-406-11987-7

4. Tabpuensn, O. C. Xumus. 11 kiacc (6a30Bb1it ypoBensb) : yueOHuk / O. C. ['abpuensH,
N.T. Octpoymos, C. A. Cragkos. - 5-e u3., crep. - Mocksa : [Ipocsemenue, 2023. - 127, [1] c.
: wir. - URL: https://znantum.com/catalog/product/2089904 (mata oGpamenus: 12.09.2023). —
Pexum nocryna: ObC Znanium.com, ans 3apeructpup. monb3oBareneit. - ISBN 978-5-09-
103623-7. - TeKcCT : AIIEKTPOHHBIH.

5. Pymsutuc, I'. E. Xumus. 10 knacc. bazoBsiit yposens : yueOnuk / I'. E. Pynsutuc, @. I
Oenmpavan. - 9-e w3m. - MockBa : Ilpocsemenme, 2022. - 224 c¢. - URL:
https://znanium.com/catalog/product/2090093 (mara oOpamenus: 12.09.2023). - Pexum
nocryna: ObC Znanium.com, s 3apeructpup. moyib3opareneit. - ISBN 978-5-09-099536-8. -
TekcT : HeKTPOHHBIH.
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JlonoTHUTeIbLHAS JTUTEpPaTypa

1.. O.C.I'abpuensn, N.I.OctpoymoB, «O01mias XuMusi B TeCTax, 3aJadax, yIpaXKHECHUAX.
11 ximace» — M.: lpoda, 2023 rog.

2. I'muuka, H. JI. 3agaun u ynpaxHeHus 1o oOmier xumuu : yaeoHoe mocodbue / H. JI.
I'munka, T. E. AnekceeBa, H. b. Ilnarynosa, T. E. XpunyHoBa. - Mocksa : KnoPyc, 2023. - 240
c. - URL: https://book.ru/book/949214 (nata obpamenus: 06.04.2023). - Pexxum gocryna: 9bC
Book.ru, mis 3apeructpup. nosnb3oBareicii. - ISBN 978-5-406-11511-4. - TekcT : 3JIEKTPOHHBIN.

3. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kHura
it yaurensi». Yacts 1 — M.: IIpoda, 2019 rox.

4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacronpHas kHUTA
utst yaurtens». Yacts 2 — M.: Ilpoda, 2022 rox.

5. 3aiineB, O. C. Xumwus. JlabopaTopHBIii NMPaKTUKyM W COOpHHMK 3ajad : y4eOHOE
nocobue s cpenHero npodeccuoHaibHoro odpaszosanus / O. C. 3aiinieB. - Mocksa : IOpaiir,
2023. - 202 c. - (Ilpodeccuonanbroe odpazoBanue). - URL: https://urait.ru/bcode/513541 (mata
obpamenusi: 06.04.2023). - Pexxum noctyna: DbC FKOpaiit, ayis 3apeructpup. mojib3oBaTeiei. -
ISBN 978-5-9916-8746-1. - TekcT : 2JIEKTPOHHBIH.

6. Pocun, M. B. Xumusa. YueOHWK W 3aJa4HHK : JUISI CPEIHEro NpOodeCCHOHATHLHOTO
obpazosanus / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. - Mocksa : IOpaiit, 2023. - 420 c. -
(ITpodheccuonanpuoe oOpaszoBanme). - URL: https://urait.ru/bcode/512022 (mara oOpaiueHwus:
06.04.2023). - Pexxum moctyna: DbC FOpaiit, ams 3apeructpup. moib3osateneii. - ISBN 978-5-
9916-6011-2. - TekcT : 3JIEKTPOHHBIH.

7. OneitnukoB, H. H. Xumus. AnropuTmsl perieHust 3aad U TECTHI : ydeOHOe mocodue Ass
cpennero npodeccruonanbHoro odopaszosanus / H. H. Onetinukos, I'. I1. MypaBbeBa. - 3-¢ u3f.,
ucnp. u gom. - Mocksa : FOpaiit, 2023. - 249 c. - (IlpodeccuonansHoe obpazoBanue). - URL:
https://urait.ru/bcode/513860 (mata obpamienus: 06.04.2023). - Pexxum pocryna: DbC FOpaiir,
JUTSE 3aperucTpup. mosib3osareneid. - ISBN 978-5-9916-9665-4. - Tekcr : 2JIeKTPOHHBIH.

8. O.C.I'abpuensn, I1.B.Pemeros, N.I".OctpoymoBa «3anauri Mo XUMHUUA M CHOCOOBI UX
pemenus» - M.: «/Ipodar, 2021rox.
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4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM
JUCIHUIIVINHBI

KoHnTponbs u pe3ynbTarbl OCBOEHMsI Y4eOHOM aucHUIUIMHBL. KOHTponb W pe3ynbTaThbl
OCBOCHMS Y4eOHON IUCLMIUIMHBI OCYLIECTBISETCSA INPENoAaBaTesieM B MPOLECCe MPOBEIECHUS
NPAaKTUYECKUX 3aHATUH M JabOpaTOpHBIX padOT, TECTUPOBAHHS, a TAKXKE BBITOIHEHUS

00yJaronMMuCs WHIMBUAYAIBHBIX 33JIaHUN, TPOCKTOB, HCCIICIOBAHUH.

XapakTepHucTuka OCHOBHBIX BUJIOB @®opMbI W METOABI  KOHTPOJIS
JESITEIIBHOCTH CTY/ICHTOB pE3yNIbTaTOB O0yUYCHUS
OO0yuarommiicst yMeeT dhopmyaupoBaTh

0a30BbIC IOHATHS U 3aKOHBI XUMUH

YCTHBIN ((PpOHTATBHBII) OMPOC

OOyyaronuiicss 3HaeT XapaKTEPUCTHKU THUIIOB
XAMHYECKHUX PEaKUi

BBITTOJIHEHHUE MTPAKTUYECKON pabOTHI

OOyuvaromumiics oOnanaeT HaOOpPOM 3HAHUIA,
NOJTYYEHHBIX B pE3yJbTaTe H3Yy4eHHs pasjerna
«CtpoeHne W CBOHCTBA  HEOPTraHMYECKUX
BEILICCTBY

YCTHBIN KOHTPOJIb B dopme
WHIUBHTyJIEHOTO, (PPOHTAIBHOTO OIIpOca.

OOyuatonmiics o0inagaeTr HabOpPOM YMEHHH,
HOJIy4CHHBIX B pe3ylbTaTe HW3y4eHHs pasjelia
«CTpoeHHE U CBOMCTBA OPraHUYECKUX BEIIECCTBY

BBIITIOJIHCHUC ITPAKTUHYCCKHX pa60T

OOyyaromumiics oOnanaeT HaOOpPOM 3HAHUIA,
MOJIYYEHHBIX B pe3yJdbTaTe H3yYEHUsS pasjera

YCTHBIN KOHTPOJIb B bopme

«Kunernueckue u TEPMOJUHAMHYECKHUE | UHIUBUIYaIbHOTO, (PPOHTATIHLHOTO OMpOca.
3aKOHOMEPHOCTH  MPOTEKAHUS  XHUMHUYECKHUX | BBIMOJHEHUE TECTOBBIX 3a/laHHI
peaxkuuii»

OOyuaromuiics oOnamaer HaOOpoOM YMEHHI,
NOJYYEHHBIX B pe3yJbTaTe HU3ydeHHs pasjesa
«PacTBopsD»

YCTHBIN KOHTPOJIb B ¢dbopme
WH/IMBUYaJIbHOTO, (POHTAIBLHOTO OIpOca.
BBINTOJIHEHNE TECTOBBIX 3a/IaHUH

OOyuatomuiics o6nagaer HaOOpoM 3HaHHUH,
NOJTYYEHHbIX B pe3ylbTaTe H3y4YEHUs pasjena
«XumMusi B OBITYy M NPOU3BOACTBEHHOMH
JIeSITETTHHOCTH YETTOBEKa»

MIPE/ICTABJICHHE pedepatos,

Mpe3eHTalNN

JIOKJIaJ0B,
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@®opMbl W MeTOAbI KOHTPOJS W OLEHKH Pe3yJbTATOB O0Oy4YeHHsl JOJKHbI MO3BOJISATH NPOBEPATh Yy O00y4alOIIMXCH He TOJbKO
c¢()opMHUPOBAHHOCTH NPeAMETHBIX Pe3yJIbTATOB, HO U PA3BUTHE JMYHOCTHBIX U MeTaNpeAMeTHbIX Pe3yJbTAaTOB 00yUeHusl.

Pe3syabTaTsl

OcHOBHbBIE NOKA3aTeJIU OIleHKH pe3yJibTaTa

®opMbI M METOAbI KOHTPOJIS U

(J'II/I‘lHOCTHLIe H MeTanpeuMeTHme) OINCHKH
JINYHOCTHBIE pPe3yJabTaThbl
- YYBCTBO TOpAOCTH H YBAXCHHA K MHCTOPUHU U | - IPOABJICHUC I'PAXKIAHCTBCHHOCTH, ITATPUOTU3MA, I/IHTCpHpeTaHI/IH PE3YIbTAaTOB

JOCTUKEHHUSIM  OTEYECTBEHHOM XMMHUYECKOW HAyKW; | - 3HAHUE UCTOPUU CBOEH CTPAHBI; HaOJII0ICHUI 3a JCATEILHOCTBIO
XUMHUYECKHA TPaMOTHOE TTOBEJICHNE B MPOPECCHOHANBHOM | - MEMOHCTpAIM TOBEACHMS, JOCTOMHOIO TpaxaaHuHa P® | oOywaromerocss B Ipoliecce
JESATEILHOCTH U B OBITY MPU OOPALEHUHN C XUMUYECKUMH | TIPOSIBIICHUE aKTHBHOW KU3HEHHOW TTO3UIIHH; OCBOCHHS o0Opa3oBaTebHOMI
BEIlIECTBAMM, MaTEpUaIaMU U MPOLIECCaAMU; - IPOSIBICHUE YBAXKEHUS K HALUMOHAIBHBIM U KYJIBTYPHBIM | IPOrPaMMBbl
TpaguuusaM HapoaoB PD;
- CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C
XMMHYECKUMHU SIBIICHUSIMU, U IPUHUMATh OCO3HAHHBIE
pelieHus, OpUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH
- TOTOBHOCTH K COBMECTHOM TBOPYECKOMU NESITEIBHOCTH | -I€MOHCTpaIUs c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHUS,
HNutepnperanus pe3ynbTaToOB

MIPU CO3JaHUH y4eOHBIX MPOEKTOB, PEUICHUN YIEOHBIX U

OTBCUAIOLICTO COBPEMCHHLIM pCaJIusAM;

HaGHIOIIGHI/Iﬁ 3a ACATCIbHOCTBIO

[IO3HABATENIbHBIX  3aJa4, BBINOJIHEHUM XMMHUYECKUX | - IPOSBICHUE OOIECTBEHHOIO CO3HAHMUS;
oOydJaromerocss B  Ipolecce
9KCIIEPUMEHTOB - BOCIIUTAHHOCTb U TAKTUYHOCTb; .
. ., | OCBOEHHS o0pa3oBaTenbHON
- IEMOHCTpALMs TOTOBHOCTH K CaMOCTOSITENIEHOM, TBOPYECKOM
IIPOrPaMMBI.
JIeSITEIbHOCTH
- OCO3HAaHUS HE00X0AUMOCTH UCMOJb30BaHUSA | - BbIOOp M NPHUMEHEHHE METOJ0B M CHOCOOOB pelICHHS
JOCTMKEHUM  XMMHUH  JUIsl  pEUIeHHs  BOMNPOCOB | Mpo¢eCCHOHAIbHBIX 3314
WNHTrepnperanuss  pe3ysbTaToB

palluOHAJIBHOT'O MTPpHUPOAOII0JIB30BAHU A
- YMCHHC MHCIIOJb30BaTh JOCTHKCHUA COBpGMCHHOfI

Ha6HIOHeHHﬁ 3a ACATCIbHOCTBIO

. N oOydJaromierocss B Tmpolecce
XUMHUYECKON HAyKH M XUMHUYECKHX TEXHOJOTHH IS .
OCBOEGHUS o0pa3oBaTenbHOI
ITIOBBIIIICHUA COOCTBEHHOI'O HHTCIIICKTYAJIbHOT'O
. M MIPOrPaMMBI
pa3BUTHUS B BBIOpaHHOM npodeccnoHanbHOMI
JCSTEIILHOCTH,
— yOexIEHHOCTH B 0COOON 3HAYUMOCTH XUMHUU Ui | - MHTETpAIUs 3HAHUI U3 pa3HbBIX MMPEIMETHBIX 001acTel; VyacThe B KOJUIEKTHBHBIX

COBPEMEHHON IMBWIM3ALUK: B €€ TyMaHUCTHUYECKOU

- BBIIBHMKCHHUEC HOBBIX H,Z[eﬁ, npeajaratb OpuruHaJIbHBIC

MCPONPUATHAX, TPOBOJUMBIX Ha
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HAMpaBJICHHOCTH WU BAXXHOM pOJIM B CO3JaHUU HOBOU
0a3pl MaTepUaIbHOW KYJIBTYpPbI, PEHICHUH TI100aTbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHsI YEIOBEYECTBA —
CBIPHEBOM, SHEPreTUUECKOM, MUIIEBOM U IKOJOTHYECKON
0€30MacHOCTH, B PAa3BUTHUU MEIUIUHBI, O0ECIICUCHUHU
YCIOBUH  YCHENIHOTO  TpyAa U SKOJOTHYECKH
KOM(DOPTHOM JKM3HH KKJOTO WIeHa O0IIEeCTBA;

noAXOAbl U pCHICHUSA

- CIIOCOOHOCTh MX HCIOJIB30BaHUS B II03HABATENbHON H
COLIMAJIBHOM ITPAKTUKE

Pa3IMYHbIX YPOBHSIX

— TOTOBHOCTh K TMPOJOJKCHHIO OOpa3oBaHUS W
ITOBBIIIICHHIO KBaTU(UKAITIH B n30paHHOM
poecCHOHATLHOM JIEATEIPHOCTH Ha OCHOBE Pa3BHUTHS
JIMYHBIX UHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
KOMIICTCHITHI;

- I[eMOHCTpaL[I/ISI JKCIIaHUA yLII/ITBCSI;

- CO3HATEIILHOE OTHOIIEHHE K MPOJOJDKCHHIO 00pa30OBaHHS B
BVY3e

- JIEMOHCTpaIUs HHTepeca K Oyayiei npodeccuu;

NunuBuiyanbHbIE TPOEKTHI

METaNnpeaAMETHbIC PE3YJIbTAaThl

— NOPUMEHSTh B MPOLIECCE MO3HAHUA, HUCIOJIb3YEMBIE B
XUMHU CHMBOJIMYECKHUE (3HaKOBBIC) MOJEINH,
peoOpa3oBhIBaTh  MOJICNBHBIE  TPEICTABIICHUS  —
XUMHUYECKUI 3HaK (CHMBOJ) OJJIEMEHTa, XUMHYECKas
dbopMyna, ypaBHCHHE XHMHYECKOW PEAKIUH — IIPH
pelleHnr Y4eOHBIX IMO3HABATENbHBIX M MPAKTHUYECKUX
3ajad, MPUMEHSTh Ha3BaHHbIE MOJIETbHbIE
MPECTABIICHUS IS BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIHMN.

- BJAQJAECTh OCHOBAMHM METOJOB HAy4YHOIO ITO3HAHUSA
BEIIECTB Y XUMHUYECKHUX PEAKIUN;

- ACMOJI30BAaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA IIPU

- OpraHu3auus CaMOCTOATENbHBIX 3aHATHN B XOAE M3Y4YEHUS
0011e00pa3oBaTeNIbHBIX TUCIUILINH,

- YMEHHUE IJIAHUPOBATh COOCTBEHHYIO JIEATEIbHOCTB;
- OCYIIECTBJIEHHE KOHTPOJs M KOPPEKTUPOBKHU
JIeATEIILHOCTH,

- HCHOJIb30BaHUE PA3IMYHBIX PECYPCOB ISl JOCTHXKEHMS
MOCTaBJICHHBIX TIeJIei

cBOEN

KoHTponb rpaduka BEITOTHEHUS

VHJIUBUYAIIbHON
paboTel 0Oy4aromerocs

MPOEKTHOM

paboTe ¢ XUMHYECKOM HMHpOpManUeil: NpPUMEHSITh

MEXIpeaIMeTHble ((pu3nueckue M MaTeMaTU4YecKHe)

3HAKK W CHUMBOJBL,  (Qopmyibl, aOOpeBHATYpHI,

HOMEHKJIATYPY;

— yMeHHe nyOIMYHO TPEACTABIATH  PE3YNbTAThI | - IEMOHCTPAIMS KOMMYHUKATUBHBIX CIIOCOOHOCTEN; Habmronenue 3a pOIIBIO
COOCTBEHHOTO  MCCJEIOBAaHUS, BECTH  JUCKYCCHH, | - YMEHHE BECTH JAMAJIOr, YYUTHIBAS TO3MLMUIO JAPYTHX | 00Oydaromierocs B rpymime

JOCTYITHO M TApMOHHYHO cOoueTasi cofiepaHue u GopMbl
IIPEACTABIISIEMOU uHpopManuu CpelcTBaMu

Y4aCTHUKOB JIESITENIbHOCTH;
- YMEHHUE pa3peliuTh KOH(QIUKTHYIO CUTYaIUIO
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MH(OPMALIMOHHBIX U KOMMYHHMKAI[MOHHBIX TEXHOJIOTHIA;

— CaMOCTOATCIbHO INIAHUPOBATH U OCYHICCTBJIATHL CBORO

- IEMOHCTpAIHs CIOCOOHOCTEH K y4eOHO-UCCIe0BATEIBCKOM

Hayuno-npakruueckue

MO3HABATENBbHYIO JESATENIbHOCTb, ONpenesisi e€ Lead U | U MPOEKTHOU AesITeNbHOCTH; KOH(pepeHIINH

3aJjaud, KOHTPOJMPOBATH M TIO Mepe HEOOXOAWMOCTH | -  HCIOJIB30BAaHME  pa3IMYHBIX  MeToloB  pemieHus | KoHKypcb

KOPPEKTUPOBATh MpeAsiaraeMblil alTOPUTM JASUCTBUM MPH | MPAKTUYECKUX 3a/1a4 Onumnuasl

BBIMIOJIHEHUH YYEOHBIX M HCCIEIOBATENIbCKUX 3ajad,

BBIOMpaTh HanOosee dYPPEKTUBHBIN CIOCOO MX PEIICHUS

C y4€TOM MOJIyYEHUsS HOBBIX 3HAHMM O BELIECTBAX H

XUMHUYECKHUX PEaKIMSIX;

—  OpUEHTHpOBATHCA B  PA3NIUYHBIX  MCTOYHHMKAX | - 3((EKTUBHBIN MOUCK HEOOXOIUMON HH(pOpMAIH; ITonroroBka pedeparos,
uHpopManuu (Hay4HO-TIOMYNIApHAs JauTepaTypa | - HCHOJIb30BAaHUE PA3JIMYHBIX HCTOYHHKOB WHGOpPMAIUY, | JOKIAJ0B, UCIIOJIb30BaHUE
XUMHAYECKOTO  COJEp)KaHHs, CIPAaBOYHBIE IOCOOWS, | BKIIOYAS AJIEKTPOHHBIC; AJIEKTPOHHBIX UCTOYHHUKOB.
pecypcsl  MHTepHeTa), aHaNIM3UpOBaTh HHQPOPMAILHIO | -IEMOHCTpAIUsl CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh | Habmionenne 3a  HaBBIKaMu
Pa3NUYHBIX BUIOB U (HOPM IMPENCTABICHHS, KPUTHUECKH | HEOOXOAUMYIO UHPOPMALINIO ISt BBITTOJIHEHUS | paOOTHI B r7100aNbHBIX,

OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTUBOPEUUBOCTb;

- TpuoOpeTaTh OMBIT WCHOJIB30BaHUSA HH(OPMAIIMOHHO-
KOMMYHHUKAaTHBHBIX ~ TEXHOJOTMH M Pa3IUYHBIX
ITOMCKOBBIX CUCTEM;

- CaMOCTOATEJIbHO BBIOMpaTh ONTUMAIBHYIO (opmy
npejncraBieHuss  MH@opMmanuuu  (CXeMbl,  rpadukw,
JMarpaMMbl, TaOJIUIbl, PUCYHKHU U JIpyTHE);

IIOCTABJICHHBIX y‘{e6HBIX 3aJa4,

KOPIIOPATUBHBIX M JIOKaJIbHBIX
MH(OPMALIMOHHBIX CETSX.
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Mpuiaoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOI'A

YcneurHoe ocBoeHUE y4eOHOM MUCIUILTMHBI XUMHUSI TIPEATOIaraeT akTHBHOE, TBOPUECKOE
ydJacTue oOydarolierocs Ha BCEX 3Talax €ro OCBOEHMS IyTeM INIAHOMEPHOM, CHCTEMAaTHUeCKON
paboTel. B mpenonaBaHuM HCHOJB3YIOTCS JIEKIIMOHHBIE U IpPaKTHYecKHe (OpMbl IPOBEIEHUS

SaHHTHﬁ, I/IH(i)OpMaI_II/IOHHO'KOMMYHI/IKaI_II/IOHHI)Ie TEXHOJIOTHH, UTPOBBIC TEXHOJIOI'NH.

AKTHBHbIE 1 HHTEPAKTHBHBbIE (OPMBI NIPOBEIeHNUS 3AHATHI

Cemectp Bup 3anstus Tema Hcnonb3yemblie KonnuectBo
aKTUBHbBIE U 4acoB
UHTEPaKTUBHbIC
hopmbI
2 IIpakTueckoe Tema 1.2. [lepuonnueckuit | Ypok- urpa «Haiiau 2
3aHATHE 3akoH u Tabmuma J.M. | mens»
MenpeneeBa Pemienue 3a1ad.
Xapakrepucruka
XUMHUYECKOTO

dJIEMEHTA IO €TI0
nojoxenuro B I[1C

2 Teopernueckoe | Tema 3.2. duzuko- KomMOuHMpoBaHHBIN 2
3aHATHE XHUMHYECKHE CBOMCTBA YPOK Meranbl,
¢uznueckue 51
XUMHUYECKUE
CBOICTRA.
AmoMuHUI.
[TyOnuunoe
MIPEACTABIICHHE
MIPE3CHTALUN

HCOPTaHNYCCKUX BCIICCTB

Hroro 4
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