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1. ACHIOPT IIPOI'PAMMbBI YYEBHOM JJUCHUILIUHBI «XUMHUS»

1.1. ObaacTh NpMMeHeHHUs TPOTPAMMBI

[IporpamMma yueOHOW AMCUUIUIMHBI SIBJISIETCS YacTbl0 OCHOBHOM MpodecCHOHATbHON
o0pa3oBaTeNnbHOl MporpaMMbl, pa3paboTaHHOM Ha ocHoBe TpeboBanuii DenepalbHOTO
roCy/IapCTBEHHOr0  00pa3oBaTENbHOrO CTaHAapTa cpenHero oOmiero oOpa3oBaHHsl U
®denepanbHOrO TOCYAApCTBEHHOTO oOpa3oBarenbHOro cranmapra (mamee — ®I'OC) cpemnero
npodeccnoHabHOTO 00pazoBanuss To cnenuanbHOCTH 38.02.06 @uHAHCH, ¢ Yy4YETOM
[Tpumepnoit paboueit nporpamMMel  00II€00pPa30BATENBHON  AUCHUIUIMHBL  «XUMHSD»  JUISA
npoecCHOHANBHBIX  00pa30BaTeIbHBIX OpraHu3anuii, pekomeHaoBanHoi @I'BOY 1O
«MHCTUTYT pa3BuTHs NpodeccHoHaNbHOro 00pa3oBaHus», nmpoTokosn Ne 6/2025 ot 18 ampens
2025 roma. IlporpamMma mpemHa3HadeHa I peaiu3alldyd CPEAHEro oOIero oOpa3oBaHUS B
npeaenax OIIOII no cneumansHocTH 38.02.06 ®duHaHCB, C€ Y4YETOM COIMAIBHO-
SKOHOMHYECKOTO MPOoUIIs MOIYy4aeMoro npoecCuOHaIBLHOT0 00pa30BaHusl.

1.2. Mecto MCHUIVIMHBI B CTPYKType OCHOBHOW mpogeccuoHAIbHOM
o0pa3oBaTe/IbHON NPOTrPaMMBbI

OOmeoOpa3oBaTenibHas JUCHUIUIMHA «XUMUS»  SBISETCS  00S3aTCIIBHON  YacThIO
0011e00pa30BaTeILHOTO IUKJIa 00pa3oBaTeNbHON mporpammbl B cootBerctBun ¢ ®I'OC CIIO
M0 CIEUATBHOCTH cpeanero mnpodeccnoHanmbHoro obOpazoBanus (manee CIIO) 38.02.06
DUHAHCHI.

1.3. leau qUCHUIIHHBI «XHUMUSI»:

— (GOpMHUpOBaHHE CHUCTEMbl XHMHUYECKHX 3HAHMHA KaK BaKHEUIEW COCTaBJISIFOIICH
eCTCCTBeHHO-Hay‘IHOI\/'I KapTuHbl MHpPA, B OCHOBC KOTOpOfI JIEKAT KIOYCBBIC IIOHATUA,
q)yHZ[aMeHTaHI)HI)IC 3aKOHBbI U TCOPHUU XUMHH, OCBOCHUC A3bIKa HAYKH, YCBOCHHWC U IIOHUMAHUNC
CYIIHOCTH JOCTYITHBIX 000OIICHUH MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMIICHHE C HCTOPUEH
HX PAa3BUTHA U CTAHOBJICHUAA,

— (opmupoBaHuEe W pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAAX MMO3HAHUS BEIIECTB U
XUMHUYECKHX peaKluid, HEOOXOAUMBIX Al MPUOOPETeHUS YMEHUW OPHEHTUPOBATHCS B MHpE
BCIICCTB W XUMHYCCKHX SIBJICHUW, WMEIOMUX MECTO B TIPHPOJE, B TPAKTHYSCKOH U
MMOBCEAHEBHOM XKU3HU;

— pa3BUTHE YMEHHH U CIOCOOOB JAESITENBHOCTH, CBS3aHHBIX C HAONIOJACHUEM W
OOBSICHEHMEM XUMHUYECKOTO DKCIEPUMEHTA, COOJIIOICHUEM TpaBUil 0€30MacHOTO OOpaIIeHusl ¢
BEIIICCTBAMH.

1.3.1. [lnannpyemble pe3yJabTAThl OCBOCHHSI 0011e00pPa30BaTEJIbHON JMCUMILIUHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Oco0boe 3HaueHue aucuuiimHa umeer npu GopmupoBanuu u pazputun OK u [IK mo
cnenuanbHOCTH 38.02.06 OuHAHCHI.



Kon n nammenoBanmne
(popmupyembIx
KOMIIeTeHI NI

IInanupyemMble pe3yJbTaThl 0CBOCHHS IMCHUILIMHBI

Oo0mme

JAucnuniimHapHbie (peaMeTHbIEe)

OK 01

Bopi0upats cnnoco0nbl
peuieHus 3aaa4
npodeccuoHaIbLHOM
AeSITeIbHOCTH
NPUMEHUTEIbHO K
Pa3IUYHBIM KOHTEKCTAM

JINYHOCTHBIE pe3yjbTaTbl B YacTH TPYAOBOIo

BOCIIMTAHUA:

- TOTOBHOCTH K TpYIdy, OCO3HAHHE IICHHOCTH
MacTepcTBa, TPYI0I00ue;
- TOTOBHOCTh K  AaKTUBHOH  JESATEIBHOCTU

TEXHOJIOTMYECKOM M COLMAaJIbHON HAIpaBJICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOATEIIbHO BBINOJHATH TAKYIO IESTEIbHOCTD;

- WHTepeC K pa3iauyHbIM cdepam mpodeccHoHaTbHON
NEeSATEIbHOCTH. ,

MertanpeamMeTHble pe3yJbTaThl:

Osaanenue YHHBEPCAJIbHBIMH y4eOHBIMU
MO3HABATEJbHbIMHU JAeliCTBUSIMM:

a) bazoevle 10zuyecKue 0elcmeus:

- CaMOCTOSITENILHO (bopmMynHpoBaTh u
aKTyalu3upoBaTh MpoOsieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIUBaTh CYUIECTBEHHBIH MpHU3HAK WU
OCHOBaHUSl JJIsi CpaBHEHMs, KJIacCUPUKAUUU U
0000IIECHMS;

- OmpeAensaTh Lenu  JesATENbHOCTH,  3ajaBaThb

napaMeTpsl U KPUTEPUU UX JOCTUKECHHUS,
- BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOpPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHTH KOPPEKTHBBI B JCSITEIHLHOCTH, OICHHBATH
COOTBETCTBHE DPE3yJIbTATOB IIENSIM, OICHUBATh PHUCKHU
MOCJIE/ICTBUU NCATCIBHOCTH,

- pa3BHBaTh KPEAaTHBHOE MBIIUICHUE TPU PEIICHUU
KU3HEHHBIX TIPOOIEM

0) bazoevie ucciedosamenvckue 0eucmeus:

- opMupoBaHUE TPEICTABICHUN: 0 XUMUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MHUpPA, POJIM XUMHUHU B MO3HAHUU
SIBIICHUW TPUPOABI, B (OPMHUPOBAHUU MBINUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTU, HEOOXOAUMOM ISt
pelIeHus] MPAaKTUYECKUX 337a4 U KOJIOTHYECKH OOOCHOBAHHOTO
OTHOUICHUSI K CBOEMY 3I0POBbIO U IPUPOJAHOMN CpeEIe;

- BJIQJICTh CUCTEMOW XMUMHUYECKUX 3HAHUW, KOTOpPAsl BKJIIOYAECT:
OCHOBONOJIATAIOIINE TMOHATHS (XUMHUYECKHI DSJIEMEHT, aroM,
9JIEKTPOHHAsT 000JI0YKa aroma, s-, p-, U-3JeKTpOHHBIC OpOUTAIH
aTOMOB, HUOH, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTD,
CTEINEHb OKHUCJICHUS, XUMUYECKas CBA3b, MOJIb, MOJISIPHAsT Macca,
MOJIIpDHBIA ~ 00bEM, YIIEpOAHBIA CKeNeT, (YHKIHMOHAIbHAs
rpynma, paaukan, H30MEpHsi, U30MEpbl, TOMOJOTUYECKHN Ppsi,
TOMOJIOTH, YTJIEBOJOPOIBI, KHCIOPOA- U  a30TCOAEp KAIIUE
COCMHEHUs, OWOJIOTMYECKH AaKTUBHBIC BeIecTBA (YTJIEBOJIEI,
JKUpPBI, O€NKu), MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJAMHEHUS, KPUCTAJUTMYECKasi perieTka,
TUIBI XUMHUYECKUX peaKIui (OKUCIUTETFHO-BOCCTAHOBUTEIBHBIE,
9K30- M JHJOTEPMUYECKUE, PEAKI[MU MOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
JIACCOITUAITHS, OKHUCJIUTEb, BOCCTaHOBUTEb, CKOPOCTH
XUMHUYECKON pEeaKIMH, XUMUYECKOE paBHOBECHE), TEOPHH H
3aKOHBI (TEOPHUST XUMUUYECKOTO CTPOCHUSI OPTAaHMUYECKHX BEIIECTB
A.M. byrnepoBa, Teopusi 3IEKTPOJUTUYECKON ITUCCOLIMAINH,
nepuoanueckuii 3axkoH .M. MeHnneneeBa, 3aKOH COXpaHECHHS
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN  S3bIK  XHUMUH,
(haKTOJIOTUYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIIOh30BAHUM BAKHEHIINX HEOPTaHUYECKUX U
OPTraHWYECKUX BEMIECTB B OBITY M MPAKTHYECKOW ICATEITHHOCTH
YEJIOBEKa,;




- BIQJIETh HAaBBIKAMH YYeOHO-HCCIIEIOBATENBCKONH H
HpOCKTHOﬁ ACATCIIbHOCTH, HABBIKAMU Pa3pCIICHUA
npo0em;

- BBIABJIISATH IMPUIUHHO-CIICACTBCHHBIC CBA3U u
aKTyaJIM3MpOBaTh 3a/lady, BBIIBUTATh THIIOTE3y €¢
pelICHUs, HAXOAUTh APryMCHTHI IOJId OOKAa3aTCIbCTBA
CBOMX YTBEpXJCHUWH, 3aJaBaTh mapaMeTpsl U
KPUTEPHUU PEIICHUS;

- aHAIM3UPOBATH TIOJTYYCHHBIC B XOJIC PEIICHUS 3a/1a41

pe3yJIbTaThl, KPUTHUYECKHU OLICHUBATh ux
JIOCTOBEPHOCTD, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX;

- yMETh TEpPEHOCUTh 3HAHHUS B TIO3HABATEIBHYIO W
HpaKTI/I‘IGCKYIO 06HaCTI/I KHU3HECACATCIIbPHOCTH,
- yMeTh HWHTCTPUPOBaTh 3HAHHUA U3
MpeAMETHBIX 00JIaCTeH;

- BBIJIBUraTh HOBBIC UJCH, MPEIJaratb OpUrHHaIbHBIC
IIOAXOAbI 1 peHICHI/Iﬂ; CHOCO6HOCTI) HNX UCIIOJIB30BaAHUA
B MTO3HABATENBHON M COIMAIbHOMN MPaKTHKE;

pasHbIX

- yYMEThb BBISBIATH XapaKTepHbIE NPU3HAKH W B3aHMOCBS3b
W3YYCHHBIX TMOHITHA, MPUMEHATH COOTBETCTBYIOIINE TOHSTHS
OpU  ONMHCAaHWUM CTPOCHUS W CBOWCTB HEOPraHMYECKUX U
OPraHWYECKUX BEIIECTB W WX MPEBPAIICHUH, BBISBIATH
B3aMMOCBSI3b ~ XMMHUYECKMX  3HAaHUH C  TOHATHSAMH W
MPEJICTABICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh HCIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCTMHCHUH
MEKTYHapOAHOTO COK03a TEOPETUUECKOW U MPUKIAJHON XUMHUU U
TPUBHAJbHBIC HA3BAHHS BAXHEHITNX BEUICCTB (ITHJICH, allCTHIICH,
ruiepuH, (eHol, GopManbaerua, yKCyCHas KHCIOTa, TIUIUH,
yrapHbIii Ta3, YIJIGKHCIBIA Ta3, aMMHaK, TalleHas W3BECTh,
HeraimeHas W3BeCTh, NHTHEBAsI COJMAa W JIPYTUX), COCTABIIATH
(bopMyIIbI HEOPTaHMYECKUX M OPTaHUYECKUX BEIECTB, YPABHECHUS
XUMHYECKHX PEAKIUi, OOBICHATH WX CMBICT, MOJITBEPKIATh
XapaKTepHBIC XUMHUYECKHEC CBOWCTBA BEIIIECTB
COOTBETCTBYIOIIIMMHU DKCIIEPHUMEHTAMH W 3aIUCSIMH YPaBHCHHIA
XHUMUYECKHX PEaKITHii;

- yMeTh  YCTAaHaBIMBaTh  MNPUHAMICKHOCTh  U3YYCHHBIX
HEOPraHMYECKUX U OPTraHWYECKUX BEIIECTB K OMpeelIeHHBIM
KJlaccaM ¥ TpyNIaM COCIWHEHUH, XapaKTepu30BaTh UX COCTaB H
BaXHEHIIIME CBOWMCTBA; OMPENENSITh BHJIbI XUMHYECKHX CBS3EH
(koBaJIeHTHAsl, WOHHAs, METAJUTUYECKas, BOJOPOJHAsS), THIIBI
KPUCTAINIMYECKUX  PEHIETOK  BEIIeCTB;  KiIaccu(uuupoBarth
XUMHUYECKHE PCAKIUH;

- YMETh MPOBOJIUTH pacyeThl MO XUMHUYECKHM (opmynam u

YPABHEHUSAM  XMMHYECKMX  PEakUMd C  HCIOJIB30BAaHUEM
¢u3NYeCKUX  BEIMYMH,  XapaKTepU3YIOIIMX  BEIecTBa €
KOJINYECTBEHHONH CTOPOHBI: Macchl, o0beMa (HOpMaJlbHBIE

}’CJ'IOBI/IH) ra30B, KOJIMYCCTBA BEUICCTBA, MCIIOJIb30BATh CUCTCMHBIC
XAUMHUYCCKUC 3HAHUA [UId HNPUHATUA pCI_HCHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTyalHAX, CBA3aHHBIX C BCIICCTBAMHM W HUX
MMPUMCHCHUCM.




OK 02

Hcnoan3oBarh
COBpPEMEHHbIE CpeCcTBa
NMOUCKA, AHAJIN3A U
HHTepPIpeTauuu
uHdopmanuu 1
uHpOpMAIMOHHBIE
TEXHOJIOTHH IJIAA

JIMYHOCTHBIE Pe3yJabTaThbl
HAYYHOI'0 O3HAHMSA:

- c(hopMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSA
HayKd ¥ OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha
Ualiore  KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEpILICHCTBOBAHMUE SA3BIKOBOM UM YHUTATEIbCKOU

B YaCTH IE€HHOCTH

- BJIQJIETh OCHOBHBIMH METOJIaMH HayYHOTO TIO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUN (HAONIOJCHUE, M3MEPEHUE, dKCIICPUMEHT,
MOJCIIUPOBAHUE);

- YMETh MPOBOJUTH PacYeThl MO XUMHYECKUM (opMyrnaMm u

YPaBHCHUSAM XUMHNYCCKHUX peaKuHﬁ C HCIIOJIB30BaHHEM
(1)I/ISI/I‘IGCKI/IX BCJIMYHH, XaPaKTCPUIYIOIIUX BCIICCTBA C
KOJUYECTBSHHOU CTOPOHBI: MacCcChI, ob0beMa (HOpMaJ'IBHBIe

}’CHOBI/IH) ra30oB, KOJIHMYCCTBA BECIICCTBA, UCII0JIb30BaTh CUCTCMHBIC

BBINOJIHEHH S 32124 KYyJIbTYpbl KaK CpEICTBA B3aMMOJCHCTBUA MEXKIY | XUMUYECKAE 3HAHMUS JUISl NPUHATHS PELICHUH B KOHKPETHBIX

npogeccnoHaIbLHOIMI JIIOJIbMU U TTI03HAHUS MUPA. JKU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMHU M HUX

AeATEeJIbHOCTH MeTanpeamMeTHblie pe3yabTaThbl: IIPUMEHEHUEM;
Osaanenue YHHBepCaAJbHBIMHU Y4eOHBIMH | - YMETh IUIAHUPOBATh U BBIIOJIHATH XUMHUYECKHM DKCIEPUMEHT
NO03HABATEJIbHBIMU 1eHCTBUAMM: (mpeBpailleHusi OpPraHMYeCKUX BEHIECTB IIpU  HarpeBaHUH,
8) paboma c ungpopmayuei: [IOJIyUEHUE JTUJIEHA U HM3YyYEHUE €ro CBOMCTB, KaueCTBEHHBIE
- BIAJCTh HaBBIKAMH MOJY4YeHHs HHPOpPMAIMM U3 | peaKIMM Ha  ajJbJCTHAbI, Kpaxmall, VYKCYCHYIO KHUCIOTY;
WUCTOYHMKOB  pa3HBIX  THUIOB,  CAaMOCTOSTENIBHO | JIeHATypalus OCIKOB MPH HarpeBaHUM, IBETHBIC PEAKIIUU OEJIKOB,
OCYILIECTBISTh MMOMCK, AHAJINW3, CHCTEMAaTU3allMI0 U | MPOBOAMTH PEaKIUd HOHHOTO OOMEHa, OIPEeNaTh CPEAy BOJAHBIX
MHTEpHpeTanui0 HHOOpMAIMKM pa3IMYHBIX BHJOB H | pAaCTBOPOB, KAaUECTBEHHBIE PEaKIMHU Ha cyib(dar-, kKapOoHAT- U
¢bopM npencTaBieHus; XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHUS; pemarb
- CO3/1aBaTh TEKCTHI B PA3IUYHBIX (JOpMATaX C YUETOM | IKCIIEPUMEHTaJbHbIE 3a7aun 1o TemaMm "Mertamibl" U
HazHaueHUs uHPOpMalMu U 1eneBod aynutopud, | "Hemeramnbl"') B COOTBETCTBHM C  MpaBWJIAMU  TEXHUKH
BBIOMpas ONTUMAIbHYIO (OpMYy TMpeACTaBICHUS | | O€30MACHOCTH MPU OOpAIIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM
BHU3yalIU3aluy; o0opysOoBaHHEM; TPEICTaBIATh  PE3YyNbTaThl  XUMHUYECKOTO
- OLIEHMBaThb  JOCTOBEPHOCTb,  JIETUTUMHOCTH | DKCIIEpPUMEHTa B (pOpMe 3amUCH ypaBHEHHI COOTBETCTBYIOLIMX
uHpopMalMK, €€ COOTBETCTBHE NPaBOBBIM M | peakiuii u  (opMyaMpoBaTh BBIBOJBl Ha OCHOBE 3THUX
MOPaJIbHO-ITHYECKUM HOPMaM; pe3yJbTaToB;
- BIIQJETh HaBbIKAMU pACIIO3HABAaHUS U 3AIIUTHI | - YMETh aHAJIM3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, TOTYIaeMYO
uHpopmanuy,  HUHPOPMALMOHHOM  OE30MacCHOCTH | U3 PAa3HBIX HCTOYHHMKOB (CPEACTB MaccOBOM WH(OpMAalUHU, CETh
JIUYHOCTH; WuTepHer u apyrue);

OK 04 JIMYHOCTHBIE Pe3yabTaThl B YACTH TPAaMKIAAHCKOIO | - YMETh IUIAHUPOBATh W BBINOJHATh XUMUYECKHNA HKCIIEPUMEHT

ddpexTBHO BOCIIUTAHMSA: (mpeBpallleHusT OpPraHMYeCKUMX BELIECTB IIpU  HarpeBaHUH,

B3aMMO/IeliCTBOBATH U
padoTaTh B KOJLUIEKTHBE M

- TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATCIbHOCTH U
CaMOONPECACIICHUTO,

MOJIYYCHHUE OTUJIICHA W H3YUYCHUC Cro CBOI>'ICTB, Ka4C€CTBCHHBIC
pC€akiun Ha  aJbJACTUMBI, KpaxmaJl, YKCYCHYIO KHCJIOTY;,




KOMaH/e - yMEHHE B3aUMOJEHCTBOBaTh C COIMAJIBHBIMHU | AE€HATypauus OCJIKOB IIPU HATPEBAHHU, LIBETHBIE PEAKLIUU OEJIKOB;
UHCTUTYTaAMH B COOTBETCTBUM C UX (DYHKIUSAMHU W | IPOBOAUTH PEAKI[MU HOHHOIO OOMEHa, OIPEeNATh CPey BOAHBIX
Ha3HAYEHUEM. pacTBOpPOB, KaueCTBEHHBbIE peakluu Ha cyibdaT-, kapOoHAT- U
MeranpeaMeTHbIe Pe3yJIbTaThI: XJIOpU-aHUOHBI, Ha KaTHOH aMMOHUS; pelaTth
OsJiasenne yHuUBepCaJIbHBIMH DKCIEPUMEHTANbHBIE  3a7a4yu 1o TemaM  "'Meramel" u
KOMMYHHUKATHBHBIMH e CTBUSIMM: "Hemeramnpl") B  COOTBETCTBUM C MpaBWIAMU  TEXHUKHU
0) coemecmnas 0eameabHOCmb: Oe3omacHOCTH TpHU OOpallleHuU C BEHIECTBAMH U JIAOOPATOPHBIM
- [OHMMaTh ¥  MWCIOJb30BaTh  IPEMMYINECTBA | 00OPYyNOBaHUEM;  IPEACTAaBIATh  PE3yJabTaTbl  XHMMHUYECKOIO
KOMaHIHOW ¥ MHIAMBHUIYaTbHOMN paboThI; JKCIepUMeHTa B (OopMe 3alMCU ypaBHEHUH COOTBETCTBYIOLIMX
- NOpUHUMATL IEJIM COBMECTHOM JEATENbHOCTH, | PEaKIHid U (OPMYIUPOBATh BEIBOJBI HA OCHOBE 3THX PE3yJIbTAaTOB
OpPraHMU30BbIBATh U KOOPAMHHUPOBATH JACUCTBUA IO €€
JOCTHUKEHUIO: COCTaBIISITh IU1aH NeICTBHM,
pacnpenenartb poiad € YYEeTOM MHEHUH Y4YaCTHHUKOB
00CYyXJaTh pe3ylbTaThl COBMECTHOI PabOoTHl.
OBiajgeHue YyHHBepPCAJIbHBIMHM PeryJisiTHUBHbIMH
JeHCTBUSAIMU:
2) npunamue ceda u Opy2ux ooei:
- NPUHUMATh MOTHBBI M apTyMEHTHI JPYTUX IIOAEH
[P aHAJIN3€ Pe3yIbTATOB JAESITEIbHOCTH;
- IPU3HABaTh CBOE IIPaBO W IPaBO APYTUX JIOJAEH Ha
OIUOKHU;
- pa3BUBaTh CIIOCOOHOCTb MOHHMMAaThb MHpP C TMO3UIMU
JPYTOro YeJI0BeKa;
OK 07 JInuHOCTHBIE Pe3yJbTAThl B YACTH IKOJOTHYECKOr0 | - CPOPMHUPOBATEH MPEICTABICHUSI: O XMMUYECKON COCTaBJISIOIIEH
CogaeiicTBoBaTh BOCIIUTAHUSA: €CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XUMHUHU B MO3HAHUU

COXPAaHEHHIO OKPYIKaKOLIel
cpenbl,
pecypcochepexeHnIo,
NPUMEHATH 3HaHUs 00
U3MEHEHUH KJIMMATA,
NPUHIUIBI §epe:KINBOro
NPOU3BOJCTBA,

3¢ PeKTUBHO 1eliCTBOBATH

- c(OpPMHUPOBAHHOCTb  JKOJIOTUYECKOH  KYJIbTYpHI,
IIOHUMAHHWE  BIMSHUSA  COLHMAIBHO-DKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHHUE IPUPOAHOU U COLMAIbHOMU
Cpensl, OCO3HaHHE 1J100a1bHOTO Xapakrepa
HKOJIOTUYECKUX MPOoOIIeMm;

- IUIAHUPOBAHME U OCYIIECTBIECHUE JIEWCTBUI B
OKpY)Kalolllel Cpele Ha OCHOBE 3HAHUA LeleH
YCTOMYMBOTO pa3BUTUSl  4YEJIOBEYECTBA; AKTHUBHOE

SBJICHUN TNPHUPOIbI, B (DOPMUPOBAHMM MBIIIICHUS U KYJIbTYphI
JUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM ISt
peleHns MPaKTHYECKUX 3a7ad M KOJOIMYECKH OOOCHOBAHHOIO
OTHOUIEHMSI K CBOEMY 3/10POBbIO U IPUPOJAHOMN CpEIE;

- yMeTh COOJIIOJaTh MpaBUIa HKOJOTHYECKU IIeJIeCO00pa3HOro
MOBEeeHUA B OBITY W TPYAOBOM JEATEIBHOCTH B LEJAX
COXpaHEHMsI CBOETO 3710POBbsl M OKPY’KaIOILIEH IPUPOIHOMN Cpeibl;
YUNUTHIBaTh ONACHOCTh BO3JCHCTBUS HAa JKUBbIE OpPraHU3MBbI




B Ype3BbIYAHHBIX
CUTYAIUAX

HETPUATUE JEUCTBUH, MPUHOCSIIINX Bpen
OKpY>KarolleH cpere;

- aKTUBHOE HENIPUATHE JEHCTBUN, IPUHOCSIINX BpEL
OKpY>Kalolleu cpene;

- YMEHUE  IIPOrHO3MpPOBaTh  HEOJArONpUITHHIE
9KOJIOTUYECKHE  MOCJIEACTBUS  MNPEIIPUHUMAEMbIX
JEHCTBUMN, IPEAOTBPAIATh UX.

ONpPENENCHHbIX  BEIIECTB, IMOHMMAas  CMBICA  MOKa3aTess
MpEeAEIbHON TONYCTUMOW KOHUEHTPALUU

IIK 2.1. OcymecTBJIsATH
c00p, MOHMTOPHHT B
00padoTKY JaHHBIX JJIsI
NpoBeJIeHUsI PacueToB
¢unancoBo-
3KOHOMHYECKHX
NnoKa3arteJjieil OpraHu3anum

OBJlaleHHe  YHUBEPCAJbHBIMHM  Y4eOHBLIMH
NMO3HABATEJILHBIMHU JAelCTBUSIMM:
8) paboma c ungopmayueii:
- BJIAJICTh HAaBBIKAMH MOJXYYCHHS HHPOpMAIMH W3
UCTOYHUKOB  DPa3HBIX  THUIIOB,  CaMOCTOSTEIbHO
OCYIIECTBJISITh TOUCK, aHaIu3, CHUCTEMAaTU3alMI0 U
UHTEpIpeTanuio WHGOPMAlMU Pa3IUYHbIX BHUAOB U
MIPEACTABICHUS;
- CO37aBaTh TEKCThI B PA3IMYHBIX opMaTax C yueToM
Ha3HaYeHUS WHQPOpMAIMU U IEJICBOM ayJUTOPHUH,
BbIOMpass ONTUMAaIbHYIO (GOpMYy TMPEACTABICHUS U
BHU3yaJIU3aIUH;
-OlLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
nH(pOpMaIUU, COOTBETCTBUE MPABOBBIM M MOPAJIBHO-
ATUYECKHM HOPMaM;

-HCIO0JIb30BaTh CpeacTBa MH(OPMaLIMOHHBIX
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHMH B  peIlIeHUH
KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX 17§

OpraHU3aIMOHHBIX 33/1a4 C COOJII0/IeHEM TpeOoBaHUN
OpPTrOHOMMKH, TEXHUKU 6C3OHaCHOCTI/I, TUTUCHBI,
pecypcocOepexeHns, MPaBOBBIX U ATHUECKUX HOPM,
HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

- BJaJeTh HABBIKAMU pACMO3HABAaHUS U 3aIUTHI
uHpopmanuy,  MHPOPMAIMOHHON  Oe30macHOCTH
JMYHOCTH

[IpencraBisTe pe3ynbTaTbl XUMHUYECKOI'O SKCIEPUMEHTA B
dbopMe 3ammMcH YpaBHCHHA COOTBETCTBYIONIMX pEakUud U
(dbopMynupoBaTh BBIBOJBI Ha OCHOBE 3THUX PE3YJbTATOB; - YMETh
aHAIM3WPOBATh XUMHUYECKYI0 HH(DOpPMAIHIO, IMOJIy9aeMylo U3
pa3HbIX KMCTOYHHMKOB (CpEACTB MaccoBOi HHGOpMAIUU, CETh
WNuTtepuer u apyrue); - BIaAeTh OCHOBHBIMU METOJIaMU HAYYHOTO
MO3HAHUS BEIIECTB W XHUMHUYECKUX sBJICHHN (HabmoaeHue,
HU3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHKE)




2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM yueOHOH TMCHUIJIMHBI M BUAbI Y4eOHOH padoThl

Buj yueOHoii padoThl

O0BbeM yacoB
JJIS 3209HOI0

o0yueHust
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 72
B TOM YHCJIE:
TEOpPEeTUYECKOe 00yUeHue 2
[PAKTUYECKHUE 3aHATUS 2
camocTosTelIbHas paboTa 68

HpOMe)KyTO‘lHaﬂ aTrTrecranus:

Au(ppepeHupoOBaAHHbIN

3avuerT
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2.2. TemaTuvecKkuii MJIaH U COJIePKAHNE TUCIHIITTUHBI « XHMHUSD)

O0bem
Conep:xanue y4ye0OHOro MaTepuaJa, NpakTu4ecKkue padorsbl,
HaumenoBanue yacos 115 | Dopmupyemsie
caMoCTosITeIbHAsA padoTa 00y4yaommxcst
pa3iesioB U TeM 3204HOI0 | KOMIIETCHIUH
o0yueHust
Pasnen 1. Teopernyeckue 0CHOBbI XUMHU 29,6
Tema 1.1 Coaep:xanue y4eOHOIro MaTepuaJia
OcHoBHbIe XUMHYeCKHe | XUMHUECKUH dJeMeHT. ATOM. Sapo aroma, H30TONbI. OJEKTPOHHAs O00OJOUKa.
MOHATHS U 3aKOHBI, DHepreTUUeCKUe YPOBHH, IMOJYPOBHH. ATOMHBIC OpOHMTamy, S-, P-, O- DIEMEHTHL 02
CTpPOEHHE ATOMOB OCOOEHHOCTH pacTpeieeHus JEKTPOHOB 110 OPOUTAISIM B aTOMaxX AJIEMEHTOB IEPBBIX ’
XMMHYECKHX 3JIEMEHTOB | UyeThIpEX MEpHOJO0B. DJIEKTpOHHas KoHpurypauus aromMoB. OCHOBHBIE XHMHUYECKHE
3aKOHBI
IlpakTH4yecKkue 3aHATHSA
«OCHOBHBIEC KOJIMYECTBEHHBIC 3aKOHBI B XUMUU M PACUETHI IO YPABHEHUSIM XUMUYECKUX OK 01
peaKuuii».
OTtHocuTenbHBIE aTOMHAas M MOJEKyJsipHas Maccbl. MounspHas Macca. KomuuectBo 02
BemiecTBa. MaccoBasi 1oy BellecTBa. 3akoH ABoragpo. MossipHbeli 00beM ra3os. ’
OTtHocuTeNnbHAST TUIOTHOCTh ra3oB. PacyeTsl 1Mo ypaBHEHHUSM XHMHUYECKUX DPEaKIMH C
HCIOJIb30BAHUEM MAaCCOBOHM JI0JIM BelllecTBa, oObeMa (HOpMajbHBbIE YCJIOBHUS) Tra3os,
KOJIMYECTBA BEIIECTBA
CamocrosiTeibHas padora 4
Tema 1.2 Coaepxanue yueOHOro MaTepuaJia
Ilepuonnyecknii 3axkon U | [lepuoanueckas cucremMa xumudeckux oanemeHtoB J[.M. MenneneeBa. CBa3b
Ilepunonnueckas MEPUOANYECKOro 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHUYECKHX D3JEMEHTOB C
cHUCTeMa XUMHYEeCKUX COBPEMEHHOM Teopuel CTpPOeHUsT aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB OK 01
saemenTosB /1. U. XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMU MPOCTHIX U CIOKHBIX BELIECTB MO IPYIIaM U 02 OK 02
MenpneiseeBa, ux ¢B3b ¢ | nepuoaaMm llepuoanueckoil cuctembl. 3Hau€HUE MEPHUOJUYECKOTO 3aKOHA U CHCTEMBI ’ MK 2.1

COBPEMEHHOI Teopuen
CTpPOEHHUs aTOMOB

XUMH4YeCKUX 31eMeHTOB .M. Menaeneesa B pa3BUTUU HAYKH.

YcTraHoBiEHHUE CBSI3M  MEXKAY CTPOCHHEM AaTOMOB XHMHUYECKUX DJIEMEHTOB U
MEPUOJNYECKUM HU3MEHEHUEM CBOMCTB XMMHMYECKHUX J3JIEMEHTOB M MX COCIMHEHUN B
COOTBETCTBUM C TnosiokeHneMm Ilepuonnyeckoil cuctembl. PemeHne mnpakTHKO-
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OPUCHTHPOBAHHBIX TEOPETUUYCCKUX 3aJaHUM Ha XapaKTePU3AIHMI0 XUMHUYECKHUX
3J1eMEHTOB «MeTauIMuecKue / HEMETAUIMYECKUE CBOMCTBA XMMHUYCCKUX 3JIEMCHTOB B
COOTBETCTBHUH C MX JICKTPOHHBIM CTPOCHHEM H TIOJIOKEHHEM B TIEPHOINYECKON CUCTEME
xumuueckux asementoB .. MeneneeBa»

CamocrosiTejibHas padoTa 4
Tema 1.3. Coaep:xaHue yueOHOro MaTepuaJia
Crtpoenue BemlecTBa | CTpoeHue BeliecTBa. XHUMHUYECKash CBA3b. BUABl XMMHUECKON CBA3M (KOBaJleHTHAas
d NpUPOJAa XMMHYECKOM | HEMOJspHAas M IOJIApHas, HWOHHAsA, MeTajuinyeckas). MexaHusmbl 00pa30BaHUs
cBsa3H.  MHoroodpasme | KOBAJICHTHOM XMMHMYECKOH CBA3M (OOMEHHBIM M JOHOPHO-aKLENTOpHBIN).Bomopoanas
BellecTB CBs3b. BasleHTHOCTh. DneKTpooTpuuaTesibHOCTh. CTeneHb okuciaeHus. VIoHbl: KaTHOHBI
Y aHHOHBI OK 01
IIpakTHYecKkne 3aHATHS
«CTpoeHHe BEIIeCTBa U MPUPOJIa XUMUUIECKOMN CBSI3U.
JlemoHcTpanus Mojeneld KPUCTAIUIMUECKUX PEHIeTOK: HOHHOM (XJIOpUI HaTpus), 02
aTOMHOH (TpaduT W anma3z), MOJEKYJISAPHOW (YTJICKHCIBIA Ta3, WOJ), METaUIMYECKOM ’
(matpuii, wmarHui, wMeap). PemieHWMe NpakTHUYECKUX 3aJaHUMl Ha COCTaBICHHE
AJIEKTPOHHO-TpaPUIecKuX GopMyIt dJeMeHTOB 1—4 epro1oB
CamocrosiTesbHasi padora 4
Tema 1.4. Coaeprxanue yueOHOIro MaTepuaJa
Kaaccnpukanus, u | Knaccuduxkanms HeopraHmdeckux BemiecTB. HoMeHKIaTypa HEOpPraHMYECKHX BEIIECTB
HOMEHKJIATypa (okcuIbl, THAPOKCHABI,  KHUCIOTBHI, CcOJM). BemectBa  MOJEKylIIpHOro U
HEOPraHu4ecKHX HEMOJIEKYJISIPHOTO CTPOEHUs. ATrperaTtHble COCTOSHHMS BeumlecTBa. Kpucramnudeckue u
BellecTB amMop(HBbIe BElIEeCTBA. 3aKOH MOCTOSHCTBA COCTaBa BeUIeCTBa. THUIbI KPUCTAIMYECKUX
pelieTok (aToMHasi, MOJEKYIspHas, UOHHAS, METaJUInYecKas). 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THNA KPUCTAIUNINYECKON PEIIETKH OK 01
IIpakTHyeckune 3aHATHSA OK 02
«HomeHkaTypa HeOpraHU4eCKHX BEIIECTBY.
Pemenne mpakTuyeckux 3aJaHUi MO KilaccU(UKAIMKM, HOMEHKIATYPE U XUMHUYECKUM
(dbopMyllaM HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB (YrapHBIA Ta3, YIrJIEKHCIbIHI 0,2

ra3, aMMHaK, TallleHas W3BECTb, HEralleHash W3BECTb, INUTbEBas COJAa WU APYTHX):
Ha3BaHMs BeulecTB o MexayHapoanoi (MIOITAK) wnu TpuBHanibHOM HOMEHKIIAType U
cocTaBlieHHe (OpMYJbl XHMHYECKUX BEIIECTB, OMNpeAETIeHHE TNPUHAUIEKHOCTH K
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kinaccy. Ilowck wHpopManmuu 1O Ha3BaHHAM, HIEHTH(UKATOpAM, CTPYKTYPHBIM
dbopMynaM. AHanu3 XUMHYECKON WH(GOpPMAIMHU, TOTy4aeMOUW M3 Pa3HBIX MCTOYHHKOB
(cpenctB MaccoBoii nH(pOpMaIuu, cetTb THTEpHET U Ipyrue)

CamocrosiTesbHasi padora

Tema 1.5.
Tunsi
peakuuii

XUMHUYECCKHUX

Copep:kaHue y4eOHOIro MaTepuaa

Xumuueckass peakuus. Kimaccupukanuss XMMHYECKHX PEaKUUMid B HEOPraHUYECKOW W
OPraHMYECKOM XUMHHM. 3aKOHBI COXPAaHEHMsI MAacChl BEIIECTBA, COXPAaHEHUSI H
IIpEBpaLICHUSA SHEPIUH pu XUMHYECKUX peaKkusx. OxucauTenpHo-
BOCCTAHOBUTEJIbHBIE peakiuu (YypaBHEHHUS OKHCIICHUS-BOCCTAHOBIIEHUS, CTEIEHb
OKHCJICHUS, OKHCIWUTEIb W BOCCTAHOBUTEINb, OKHCIHTEIBbHO-BOCCTAHOBUTEIIbHBIC
peakuuu B NPUPOJE, IPOU3BOJACTBEHHBIX IIpOLIECCaX U KU3HEAEATEIbHOCTU
OpPraHU3MOB)

0,2

OK 01

CamocrositesibHas padora

Tema 1.6.
CkopocTtb
peakuui.
paBHOBecHe

XHUMHYEeCKHUX
XuMuueckoe

Coaep:xanue y4eOHOIro MaTepHuaJia

CkopocTh peakliiy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPUPObI PEATUPYIOLINX
BEILLECTB, KOHLEHTPALMM pPEArHpyIOIIMX BELIECTB, TEMIIEpaTypbl U  IUIOLIAAH
peakunoHHONM moBepxXHOCTH. TemoBble A(P(GEKThl XUMHUYECKUX PpEaKLUUi: 3K30- U
SHI0TepMHUECKHE peakiui. OOpaTHMble peakiui. XUMHUecKkoe paBHOBecHe. DaKkTopsI,
BIIUSIIOLME HA COCTOSHUE XHMMHUYECKOTO paBHOBECHs (KOHLEHTpAlLUs PEareHTOB WM
IIPOAYKTOB PEaKIIMH, AaBjieHue, remnepatypa). [Ipunuun Jle [larense

HpaKanecmle 3AaHATHUSA

«BrusHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUUYECKON peakiium.

Pemrenue mpakTHKO-OPUEHTUPOBAHHBIX 33/JlaHUM Ha aHAIN3 (DAKTOPOB, BIUAIONIMX HA
W3MEHEHUE CKOPOCTH XHUMHUYECKOW peaklUuHu. 3aBUCUMOCTbh CKOPOCTH XHWMHUYECKOU
peaKkuuu OT MPUCYTCTBUS KaTaau3aTopa Ha MPUMEPE Pa3IOKEHUs MEPOKCUIA BOAOPOIA
C IIOMOUIBIO JUOKCHJIAa MapraHiia M Karajasbl. PermieHne npakTUKO-OpUEHTUPOBAHHBIX
3aJaHuid Ha npuMeHenwe npuHuuna Jle-lllarenbe s HAXOXKICHUS HAMpPABICHUSA
CMEIIIEHUsI PAaBHOBECHUS XUMHUYECKOW pEaKIMU M aHaiu3 (aKTOPOB, BIMSIONIMX Ha
CMEIIEHNE XUMUYECKOT0 PAaBHOBECHS

0,2

OK 01
OK 02
K 2.1

CamocrosiTesbHast padoTa

Tema 1.7.

ConepxaHue y4eGHOro MaTepuaJjia

0,2

OK 01
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PacrTBopsl, Teopust
JIEKTPOJIUTHYECKOM
AUCCOLUALMHM U MOHHBIN
o0MeH

PactBopel. Buabsl  pacTBOpOB 1O  COACP)KAHMIO  PACTBOPEHHOIO  BEIIECTBA.
PactBopumocts. IlonsiTHE O JuCHEpCHBIX cUCTEMax. VICTUHHBIE W KOJUIOWJIHBIE
pactBopbl. MaccoBasi 10151 BellecTBa B pacTBope. [loHATHE 0 BOAOPOJHOM IOKa3aTelie
(pH) pactBopa. DnexTponuruueckas auccoruanysi. CuiabHbIC U ClIadble dJIEKTPOIUTHI,
HEIJICKTPOJUTHI. Peakiiuu noHHOTO 0OMEHa

CamocrosiTesibHasi padoTa

OK 02
OK 04
OK 07
K 2.1

Paznen 2. Heopranmuyeckasi xummusi

8,4

Tema 2.1.
Pu3uKo-XuMHUYECKHE
CBOMCTBA
HEOPraHM4YecKuX
BelIeCTB

Coaep:xaHue yueOHOro MaTepuaJia

Mertaubl. [lonoxenue metamioB B [lepuoandeckoii CUCTEME XUMUYECKUX JJIEMEHTOB.
OcoOeHHOCTH  CTPOEHHUS DBIEKTPOHHBIX 000J04YeK aromMoB MetauioB. OOriue
¢usnveckne cBoiictBa MerauioB. CIUIaBpl METAJUIOB. DIEKTPOXMUMHUYECKHN  Psf
HaIpsDKEHUH METAJNIOB. XMMHYECKHUE CBOMCTBA BAXKHEHIIIMX METAILIOB (HATPUH, KaJIHi,
KaJIbIIMM, MarHuii, allOMAHUAN, [IUHK, XPOM, K€JIe30, MEJlb) U UX coenuHenuit. Oo0mme
CrocoObI MOTy4YeHHs MeTaLIoB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

Hemeramnsl. Ilonoxkenne HemetrawioB B Ilepuonnueckod cHCTEME XHMHYECKHX
anemenToB [I.M1. MenneneeBa 1 0COOEHHOCTU CTPOECHHSI aTOMOB. DPU3NYECKUE CBONCTBA
HEMETaJUIOB. AJUIOTPOINUS HEMETAUIOB (Ha MpUMepe KHUCIopona, cephl, ¢docdopa u
yriaeponaa). XuMUYeCKHe CBOMCTBA M MPUMEHEHUE BaXHEUIIINX HEMETAIUIOB (TaJIOT€HOB,
cepbl, azora, ¢ocdopa, yriepoga U KpPEeMHHUsI) U HUX COEAUHEHUH (OKCHIIOB,
KHUCJIOPOJICOACPIKAIIUX KUCIIOT, BOJOPOIHBIX coeauHeHui). [IpuMeHeHne BaKHEHIINX
HEMETAJUIOB U UX COCIMHEHUN

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHMX BEIIECTB (OKCHJIOB,
TUAPOKCHUIOB, KHUCIOT, COJied M 1p.). ['eHeTnyeckasl CBs3b HEOPTaHMUECKUX BEIIECTB,
MPUHAUICKANUX K Pa3IUYHBIM KjaccaM. 3aKOHOMEPHOCTHM B HM3MEHEHHHM CBOMCTB
MPOCTHIX BEUIECTB, BOJOPOAHBIX COCIMHEHUH, BBICIIUX OKCHIOB U THIPOKCUIOB

IIpakTHYecKHe 3aHATHA

«DU3NKO-XMMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEILIECTBY.

CocraBneHrue ypaBHEHUM XUMHUYECKHUX PEAKIUN C y4aCTUEM IMPOCTBIX M CIIOMKHBIX
HEOPraHWYECKUX BEMIECTB: METAJJIOB U HEMETAJIOB; OKCHUJIOB METAJIJIOB, HEMETAJIJIOB U
aM(pOTEepPHBIX DIIEMEHTOB; HEOPTaHWYECKUX KHUCIOT, OCHOBaHMA © aM(OTEPHBIX
TUJIPOKCHJIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pacuérel maccel BemiecTBa WM 00bEMa ra30B MO W3BECTHOMY KOJIMYECTBY BEIECTBA,

0,2

OK 01
OK 02
OK 04
K 2.1
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Macce Ui 00bEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIMHM BEILIECTB, PACUEThI MaCChI
(0O0béma, KONMMYECTBAa BELIECTBA) MPOJYKTOB PEAKLIMHU, €CIH OJHO M3 BELIECTB MMEET
npuMmecu. PelieHne NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUl Ha CBOMCTBAa, COCTaB,
MoJIydeHrue W 0e30MacHOE HCIIOJIb30BAaHUE BAKHEUIUX HEOPTaHUYCCKUX BEIICCTB B
ObITY U IPO(EeCCHOHATILHON JIESITEIbHOCTH YEJIOBEKa

CamocTrosiTesbHasi padora

Tema 2.2.
Nnentunduranus
HEOPraHM4YeCcKuX
BelIeCTB

Coaep:xanue yueOHOIro MaTepuaJia

«I/I,I[CHTI/I(bI/IKaLII/IH HCOPraHUYCCKUX BCIICCTB.

Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 110 XHMHWYCCKUM CBOMCTBAM METAJLIOB H
HCMCTAJJIOB, 110  PpacCIlO3HABAHHWKO W  IIOJYUCHHUIO COCI[I/IHGHI/Iﬁ MCTAJJIOB H
HGMeTa.HJIOB(BBaI/IMOIleI\/JICTBI/Ie MApOKCHaa aJrOMHUHUA C pacCTBOpaMHd KUCIOT U
menoqeﬁ,). I/II[GHTI/I(l)I/IKaL[I/IH HCOPraHUYCCKUX BCIICCTB C MCIIOJIb30BAHHUEM HX (1)1/131/11(0'
XHUMHUYCCKUX CBOﬁCTB, XAapPaKTCPHBIX KAaUCCTBCHHBIX peaKuHﬁ. KauecTBeHHEIC peakuuu
Ha Cyﬂb(baT', Kap6OHaT- " XJIOPUA-aHUOHBI, HaA KATHOHBI MCTAJIJIOB U KATUOH daMMOHMUA

0,2

CamocrosiTesibHas padora

OK 01
OK 02
OK 04

Pa3nea 3. Teopernyeckue 0CHOBbI OPraHU4eCKOM XUMHH

4,2

Tema 3.1.
Kaaccnpuxanus,
CTpPOeHHE U
HOMEHKJIATypa
OpPraHuYecKHX BellecTB

ConepxaHue y4eGHOro MaTepuaJjia

IIpeamer opraHu4ecKON XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IOJIyYECHUU
HOBBIX BEILECTB M MaTepuasoB. TeopHus CTpOEHUs OpPraHUYECKUX coenuHeHud A.M.
Bbytnepona, e€ ocHoBHBIE NOJOXKEeHUS. CTPYKTypHBIE (POPMYIIBI OPraHUYECKUX BEIECTB.
I'omonorusa, n3omepusa. XuMHUYecKasi CBA3b B OPraHWYECKHX COCIMHEHMSAX: KpaTHBIE
CBA3H, G- U T-CBA3HU.

[IpencraBnenne o  kiaccupukauuy  OpraHudeckux  BemecTB. Homenkmarypa
OpPraHUYECKUX COEJMHEHHMH (CUCTeMaTHuecKas) U TPUBHAJIbHbIE Ha3BaHMs Ba)KHEHIINX
IIPEICTaBUTENIECH KJIACCOB OPraHUYECKUX BEUIECTB

IIpakTHYecKHe 3aHATHA

«HomeHnknaTypa opraHU4eCcKiX BELIECTB.

O3zHakoMJIeHHE ¢ 0OpasllaMHd OpraHMYeCKHX BEIIeCTB M MaTepHallaMd Ha WX OCHOBE,
MOJIETMPOBAaHUE MOJIEKYJl OpPraHUYECKUX BEIIEeCTB, HAONIOACHHE U  OIHCaHUE
JEMOHCTPALIMOHHBIX ~ OMBITOB IO TMPEBPALICHUIO OpPraHMYECKUX BEIIECTB MpHU
HarpeBaHuu (TutaBieHWe, oOyrauBaHue u ropeHne). CoCTaBJeHHE TOJMHBIX W
COKpAIIICHHBIX CTPYKTYPHBIX (OPMYT OPraHUYECKUX BEIIECTB OTIEIbHBIX KIIACCOB,

0,2

OK 01
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UCIIOJIb3YSl UX Ha3BaHUS MO CUCTEMATHYECKON M TPUBHUAJIHLHOW HOMEHKJIAType (3THUJIEH,
alleTHIeH, THIEepUH, (peHos, dopManbaerua, yKCyCHas KHUCJIOTa, TIWIHMH). PacdeTs
npocreiield GopMysbl OPraHUYecKo MOJIEKYJIbI, HCXO/AsS M3 3JEeMEHTHOTO COCTaBa (B
%)

CamocrosiTesbHasi padora

Pasnen 4. YrieBoaopoabl

7,4

Tema 4.1 YrieBoaopoanbl
U UX NPUPOIHBbIE
HCTOYHUKH

Coaep:xanue yueOHOro MaTepuaJia

[IpenenbHble yrieBoaopo bl (AIKaHbl): COCTAB U CTPOEHHUE, FTOMOJIOIMUECKUN Psij.
MertaH ¥ 3TaH: cOCTaB, CTpoeHHe, (PU3NYECKUEe U XUMUUYECKUE CBOMCTBA (peaKkiu
3aMELIEHUS U TOPEHUs), [TOJIyYeHUE U IPUMEHEHHE.

HenpenenbHble yriaeBogopo/bl (aIKEHbI, aIKaAUEHbl, aTKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHUM psiA. DTUIIEH U MIPOIIUIIEH: COCTaB,
cTpoeHue, pru3nyeckre u XUMHUUECKUe CBOMCTBA (peakLuu T'UAPUPOBaHHUS,
raJIor€HUPOBAHUS, THIpaTallui, OKUCIIEHUS U MOJIMMEPU3aLlii) OIyYeHUE U
IIPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MmetunOyragaueH-1,3, XuMru4eckoe CTpOCHUE, CBOMCTBA
(peaxiyst moJiMMepu3alum ), IpUMEHeHne (U1 CHHTE3a IPUPOIHOI0 U CHHTETHYECKOTO
Kay4dyKa U PEe3UHBI).

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN PsiJl. ALIETHIIEH: COCTaB,
XUMHUYECKOE CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (peakliuy THIpUpOBaHUs,
raJJOTeHUPOBAHUS, THAPATALIUU TOPEHUS), TOJIyYeHHE U IPUMEHEHNE (MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TJIAMEHU JJIsl CBAPKU U PE3KH METAJLJIOB)

Apomartnyeckue yrieBoaopobl (apeHsl). beH3omn u Tomyon: cocTta, CTpoeHUe,
(u3nuecKre U XUMHUYECKHE CBOMCTBA (peakliy ralor€HUPOBAaHUS U HUTPOBAHMUS),
MOJIy4eHHe U MpuMeHeHue. TOKCHYHOCTh apeHoB (BIMsIHUE O€H30J1a Ha OpPraHUu3M
yenoBeka). ['eHeTnueckas cBA3b MEXIY YIIEBOIOPOAAMHU, TPUHAIEKAITUMH K
pa3IMYHbIM KJIaccaM.

[Ipupoanble HICTOYHUKH YTIEBOAOPOAOB. [IprpoaHbIil ra3 u nonyTHbIE HEPTSIHBIE Ta3bl.
Hed1s 1 e€ npoucxoxaenue. CriocoObl nepepaboTku HEPTH: IEPETOHKA, KPEKUHT
(TepMuYecKHil, KaTaTuTHUECKUii), muposns. [IpoaykTsl nepepaboTku HEPTH, UX
MPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroib U IPOAYKTHI €ro
nepepadoTKu

0,2

OK 01
OK 02
OK 04
K 2.1
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CamocTrosiTesbHasi padora

Tema 4.2
DOu3NKO-XUMHYECKHE
CBOMCTBA
YIJIEBOIOPO/I0B

Coaep:xaHue y4eOHOro MaTepuaJia

«CBOICTBa yIJIEBOAOPOIOBY.

TpuBuanpHast 1 MEXIyHapoaHAasi HOMEHKIIATYPa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI HOTY4EHHS
yriieBogopoaoB. IlodydyeHue STWIEHAa U U3YyYEHHE €ro CBOMCTB. MoOAEIMpOBaHHE MOJEKYN U
XMUMUYECKUX MpeBpallleHUd yriIeBOJ0pOI0B (Ha TpUMeEpe 3TaHa, STHJICHA, alleTHiIeHa U 1p.) H
raJIOr€HONPOU3BOIHBIX

0,2

CamocrosiTesibHas padora

OK 02
OK 04

Pasnen S. Kuciioponocoaepskamme opraHu4ecKue coeIMHeHUus

12,8

Tema 5.1
Cnuprbl. ®eHoJ

Coaep:xaHue yueOHOro MaTepuaJia

[IpenenbHble ONHOATOMHBIE CHUPTHI (METAHON M STAHOMN): CTpOEHUE, (U3MYECKUE U
XMMHUYECKHE CBOWCTBA (peakUuu C aKTUBHBIMM MeETaJlJlaMH, TIaJOr€HOBOJOpOJaMH,
ropeHue), MpuUMeHeHue. BojopoaHble CBS3U MEXKIY MOJIEKyJaMU  CIUPTOB.
®U3M0I0OrNYECKOE JEICTBIE METAHOJIA M 3TAHOJIa HA OPraHU3M YeJIOBEKa.
MHoroatoMHble CHOUPTHI (ITUICHTIUKONb U TJMIEPUH): CTpOeHUe, (u3HuecKue u
XUMHUYECKHE CBOMCTBa (B3aMMOJEWCTBHE CO INEIOYHBIMU METalslaMH, KayeCTBEHHAs
peakuuss Ha MHOroaTOMHble crnupThl). Duznonormueckoe AEHCTBUE HA OPraHU3M
yenoBeka. [[puMeHeHune rauneprta u 3TUIICHTIIUKOJIS.

@enon. CrpoeHue MoOJIeKyNbl, (U3MUECKHe M XHMHYECKHE CBOHcTBa (heHoma.
TokcuuHocTh (eHosa, ero (u3MoIOorMvYecKoe AelWcCTBUE Ha OpraHu3M 4eJOBeKa.
ITpumenenue peHona

0,2

CamocrosiTesabHast padora

OK 01
OK 07

Tema 5.2.

AJbaeruanl.
Kap0oHoBbIe KHCI0TBI.
Caoxublie 3¢pupsbl

ConepxaHue y4eGHOro MaTepuaJjia

Anpaerupl 1 KeTOHBI ((hopManmbAeru, aleTalbIerul, alleTOH): CTPOeHHE, (PU3NIECKUE
U XUMHYCCKHC CBOﬁCTBa (peaKI_[I/II/I OKHCJICEHHUA U BOCCTAHOBJICHUsA, KAa4YCCTBCHHBIC
peaKkiym), MOTy4YeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE NpefieNibHbIE KApOOHOBbIE KUCIOTHI (MypaBbUHAs U YKCYCHAsi KUCIIOTHI):
cTpoeHue, GU3NYECKUE U XUMUYECKHE CBOMCTBA (0OIIME CBOMCTBA KHCIOT, pEaKIUs
sTepudukanym), noirydeHrue u npumeHeHue. CreapruHOBas M OJIEMHOBAs KUCIOTHI Kak
MIPEJICTABUTENM BBICIIUX KAapOOHOBBIX KHCIOT. MbIJa Kak COJU BBICHINX KapOOHOBBIX
KHCJIOT, NX MOJOIIIee JCHCTBHE.

Crnosxuble 2(UpBl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ' MAPOIN3 CIIOKHBIX A(UPOB.

0,2

OK 01
OK 02
OK 04
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Kupsl. ['maponus sxupos. [Ipumenenne sxupoB. buosorudeckas pojb KUPOB

CamocrosiTesbHasi padoTa 3
Tema 5.3. Copep:kanue y4eOHOTro MaTepuaa
Yraesoasl VYTaeBopbl: cOCcTaB, KJIAaCCH(HUKAINA YIIIEBOAOB (MOHO-, IU- U Mojucaxapusl). ['moko3a

— TpOCTeHIIMH MOHOCaxapHua: OCOOCHHOCTH CTPOCHMSI MOJEKYJbl, (U3HUECKUEe U

XUMHUYECKHUE CBOMCTBA IUIIOKO3bI (B3auMoeiicTBue ¢ ruapokcuaoM meau(Il), okucnenue

aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBICHHE, OPOXKEHUE TIIIOKO3BI),

HaxOXJEHWEe B TMpUPOAE, NPUMEHEHUE TIJIOKO3bl, OHOJOrMYeckass pojb B OK 01

KU3ZHENEATEIIbHOCTU opraHu3ma uenoBeka. DotocuHte3. DpyKro3a Kak H30MEP 0,2 OK 02

[JIFOKO3BI. OK 04

Caxapo3a — npeacTaBUTENb IUCAaXapua0B, THIPOJIU3 CaXxapo3bl, HAX0XKIEHUE B IPUPOJIE

U IPUMEHEHUE.

[lonucaxapuapl: Kpaxmaid U LEUIKOJI03a Kak NOpUpoAHble mnojauMepbl. CTpoeHue

Kpaxmajla ¥ LIeJUII0JIO3b], (pU3MYecKre U XMMHUYECKHE CBOMCTBa Kpaxmaya (THApOJIu3,

KaueCTBEHHAs pEaKlys C OJIOM)

CamocrosiTesibHasi padoTa 3
Tema 5.4. Conep:xaHue yueOHOro MaTepuaJia
POu3NKO-XUMHYECKHE IIpakTnyeckne 3aHATHSA
CBOlicTBa «HomeHknaTypa KHCI0pOAOCOAEPKAMNX OPraHUIECKUX COCTUHEHUI. OK 01
Kucjaopoaocoaep:xkammx | TpuBuanpbHas U MEXIyHapOJAHAas HOMEHKIATYypa, XWMHUYECKHE CBOWCTBA, CIIOCOOBI 02 OK 02
OPraHMYecKux MIOJIy4YEHUsI CHUPTOB U (EHOJIOB, KAPOOHOBBIX KMCIOT U 3(UPOB, aJbJIETHIOB U KETOHOB. ’ OK 04
coeIMHEeHU I CocraBneHue CcxeM peakuuiu (B TOoM dYuciae TIO OpPEeAJIOKEHHBIM  II€TI0YKaM

MIPEBPALICHHI), XapaKTepU3YIOIIUX XHUMHUYECKHE CBOWCTBAa KHCIOPOIOCOAEpKAIINX

OpPraHUYECKUX COEANHEHUN

CamocTosiTeIbHAs1 padoTa 3

Pa3nes 6. A3oTcoaepskaniue OpraHu4ecKue coeJHHeHHs 3,2
Tema 6.1 Conep:kanue y4eOHOTro MaTepuaa OK 01
AMMHBI. AMUHBI: METWJIAMUH — MPOCTEHIIMHA IPEACTaBUTENb AMMHOB: COCTaB, XUMHYECKOE OK 02
AMHMHOKHCJIOTHI. CTpoeHHe, (prU3nuecKue 1 XUMUYECKHE CBOWCTBA, HAX0XK/IEHUE B IIPUPO/IE. OK 04
Beakn AMUHOKHCIIOTBI Kak aMQoOTepHble OpraHudyeckue coefauHeHus. dusnyeckue u

XMMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha MpuMepe IMiuHa).buosornyeckoe 3HaueHue
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aMHHOKHUCIIOT. [lenTupl.

benku kak npupoxansle nosumepsl. llepBudHas, BTOpuYHAs M TpETHYHAs CTPYKTypa
OenkoB. XMMHUYECKHE CBOWCTBa OEJIKOB: THIPOJIH3, JACHATYpalus, KaueCTBCHHBIC
peaxiuu Ha OeKu

HpaRTn'{ecmle 3aHATHUSA

«CBOMCTBA a30TOCOICPKAIIUX OPTAHUUECKUX COSAMHEHUI.

Ouznyeckue U XUMHUYECKUE CBOICTBA aMHHOB (pPEakIUU C KHCIOTAMU U TOPEHUs) U
aMUHOKHCIIOT (Ha mpuMepe riuiuHa). HaGmogeHue u onvcaHue JAeMOHCTPAIlMOHHBIX
OTIBITOB: JIEHATYypaIys OeJIKOB MpU HArPEBAaHUH, LIBETHHIE pEakluu OEIKOB

0,2

CamocrosiTesibHas padora

Pa3nes 7. BbICOKOMOJIEKYJISIPHBIE COCIMHEHUS

3,2

Tema 7.1
IlnacTmacesl. Kayuykmn.
BoJsiokna

Coaep:xanue yueOHOro MaTepuaJa

IIpakTH4yeckue 3aHATUSA

«CuHTe3, aHanu3 U Kiaccuukaiys BBICOKOMOJIEKYISIPHBIX COSTUHEHHI)

OcCHOBHbBIE TIOHATHUSI XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3ALNU, CPENHSAS MOJIEKYJSIpHAs —Macca.
OCHOBHBIE METOJbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — MOoJMMepHu3alus U
MIOJINKOHJICHCALIMSL.

O3zHakoMyieHHEe C oOpa3namMu NPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
KaydyyKoB:  IIaCTMacchl  (HMOJMATWIIECH,  HOJHUMPONWIECH,  HNOJUBHHMUIXJIOPH],
MOJINCTUPON);  HAaTypaldbHBIH W CHUHTETHYECKHE  Kaydyku  (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIH U M30IPEHOBBIN); BOJOKHA (HAaTypasbHbIE (XJIOMOK, MIEPCTh, MIENK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHE (KalpOH U JIABCaH)

0,2

CamocrosiTesbHasi padoTa

OK 01
OK 02
OK 04
K 2.1

IIpodeccnoHaNIbHO-OPUCHTHPOBAHHOE COACPKAHUE

Pa3nen 8.Xumus B ObITY U IPOU3BOACTBEHHOM /1eATEIbHOCTH YeJI0BEKa

3,2

Tema 8.1. Xumunueckue
TEXHOJIOTUHU B
NMOBCETHEBHOM U
npodeccuoHaIbLHOU

Conep:kaHue y4eOHOTro MaTepuaJa

IIpaBuna SKOJOTHYECKH 1€J1€COO0pa3HOro TMOBENEHUS B OBITY U TPYHOBOM
NEATEIBHOCTH B ILEJSIX COXPAaHEHHsI CBOETO 3J0POBbS M OKPYXKAKOUIEH HPUPOIHOU
Cpelbl, ONACHOCTh BO3JAEHCTBHUsS HA JKUBBIC OpPraHU3Mbl OPraHUYECKUX BELIECTB

OK 01
OK 02
OK 04
OK 07
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AECATEJIBbHOCTH Y€J10BCKA

OTJENbHBIX  KJIAccOB  (YIJIEBOJOPOIbI, CHUPTHI, (EHONBI,  XJIOpOpraHUYECKHE
MIPOU3BOIHBIC, AJIBJICTUABI U JIP.), OKA3aTENb MPEACIbHO JAOMYCTUMON KOHLIEHTPAILUU U
€ro UCII0JIb30BaHUE.

Ponp xumMum B oOecriedeHHHM O3KOJOTHYECKOW, JHEPreTHYeCKOW W  THUIICBOH
0€30MacHOCTH, Pa3BUTUN MEIUIMHBI, CO3/IaHUU HOBBIX MaTepuaioB (B 3aBUCUMOCTU OT
BUJAa  MPOPECCHOHATBHOW  JEATETBHOCTH),  HOBBIX  HCTOYHHKOB  DJHEPTUU
(ampTEepHATUBHBIE HCTOYHUKHU OHHepruu). lloHATHE O HAY4YHBIX METOAAX MO3HAHUA
BEIIECTB M XUMHUYECKUX peakiui. [IpencraBienus 00 0OOMUX HAYYHBIX MPUHIIAIIAX
MIPOMBIIIJICHHOTO TIOMYyYeHUS] BaKHEHIIMX BEIIeCTB (HAa MpUMepax MPOU3BOJCTBA
aMMHaKa, CEpHOM KUCIIOThI, METAHOJIa).

XuMHUs U 37J0pOBbE YEIOBEKA: MpaBUiia 0€30MacHOr0 UCIOIB30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, OBITOBOM XUMUU B ITOBCETHEBHON KU3HU

IlpakTHyecKkue 3aHATHSA

«IIpumeHeHrE XMMHYECKHUX BEHIECTB W TEXHOJOTHA € ydeToM Oyaymiei
npodeccnoHaNbHOM NeSTEIbHOCTH.

Pemenue keiic-3ama4 mo TeMaM: MUIIEBBIC MPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO MUTAHMUSI,
BAKHEWIIINE CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE MaTEpHallbl, CEIbCKOXO3IMCTBEHHOE
MPOU3BOJICTBO, KPAcCKH, CTEKJIO, KepamMuKka, Marepuaiabl JUId  DJIEKTPOHUKH,
HaHOMaTepuaibl, TEKCTWJIbHbIE BOJOKHA, HCTOYHUKH DJHEPTrUU, OpPraHUYECKUe U
MUHEpaJIbHbIE yI0OpEHUs], JIEKApCTBEHHBIE M KOCMETHYECKHE Tpernaparhbl, OBITOBas
XUMHUS1, MaT€pHaIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

3ammra: [IpencraBnenue pe3ynbTaToOB pelieHUs Keic-3a1a4 B popMe MUHH-TOKIIAa
(momyckaercs MCNONb30BaHUE TpadUIeCKIX U MPE3CHTAIMOHHBIX MaTEPHAJIOB)

0,2

CamocrosiTesibHas padoTa

IIK 2.1

Bcero:

72
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3. YCJIOBUMA PEAJIM3ALIMU ITPOI'PAMMBI JTUCHHUITJIMHBI

3.1. Tpe6oBaHMS K MUHMMAJBLHOMY MATEPUATbHO-TEXHUYECKOMY 00ecredYeHn 0
Peanuzanus nmporpaMmbl AUCHUILTMHBI TpeOyeT HAIMYKS y4eOHOTo KaOUHeTa.

Oo6opynoBanue yueOHOro KabMHeTa:

- MI0CAI0YHBIC MECTA TI0 KOJIMYECTBY 00 yUJarOIINXCS;

- pabouee MECTO MpernoaBares;

- KOMIUIEKT Y4€OHO-METOINIECKUX MAaTEPUATIOB « X UMUSIY.

TexHuveckue cpeacTBa 00yUeHHS:
- KOMITBIOTEP C POTPAMMHBIM 00ECTICUCHUEM;
- 9KpaH U MYJIbTUMEINAIIPOEKTOP.

3.2. UndopmanuonHoe obecnieueHue 00y4eHust

Jnisa peanuzanuu mporpaMMbl OUOIHOTEUHBINH (OHA 00pa30BaTEIbHON OpraHU3AINH
MMeeT TMeyaTHble W/WIM JJIEKTPOHHBbIE OOpa3oBaTelnbHble W WHGOPMAIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHBIE I UCIIOJIb30BaHUS B 00pa30BaTeIbHOM MpoIiecce.

Ilepeuenn peKoMeHIyeMbIX Y4eOHbIX U3IaHMH, HNuTepHeT-pecypcos,

JOMOJIHUTEIbHOM JIUTEPaTypPhI:
OcHoBHbBIE NeYaTHbIE U31AHUS

1. AndunorenoBa, M. B. Xumus: y4yeOHUK M NPAKTUKYM IS CPETHErO
npodeccuonanbHoro oopasosanus / . B. Aupunorenona, A. B. baOkos, B. A. IlonkoB. — 2-¢
u3., ucnp. u gon. — Mocksa: U3parensctBo FOpaiit, 2022. — 291 c.

2. Iabpuensn O.C. Xumus an1 npodeccuit M crnenuanbHOCTEH COLHMAIbHO-
HKOHOMHUYECKOTO U r'yMaHUTapHoro npoduieii: yueonuk / O.C.I'abpuenss, N.I'. OctpoymoB. —
8-e u3., crep. — M.: U3narennsckuii ieHTp «Akaaemus», 2014. — 208 c.

3. I'yceiixanoB M.K. EcrtectBo3Hanue: yueOHuk u npaktukym ans CIIO / M.K.
['yceiixanoB. — 8-e usm., mepepad. u gomn. — M.: M3mparensctBo KOpaiit, 2016. — 442 c.

JlonoTHUTEeIbHbIEC HCTOYHHUKH
1. Xwummsa. 10 xmacc.  VYroyOnéuHelii  ypoBeHb:  yueOHMK/  B.B. Epemun,
H.E. Ky3pmenko, B.1. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. JIynuna. — M.:
[IpocBemenue, 2022. — 446, [2] c.: uin.
2. Xwmms. 11 xmacc. YroyOnénueii  ypoBeHb:  yueOHMK/  B.B. Epemun,
H.E. Ky3bemenko, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlyuuna. — M.: IIpocseuienue,
2022. — 478, [2] c.: mi.

HNHTepHeT-pecypcesbl

1. hvsh.ru — Xypnan «Xumus B IIKOJE».

2. https://postnauka.ru/themes/chemistry — nekmmm nmo xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hayano-momymsipHbIii poeKT «IEMEHTBI OOJIBITION
Hayku» ((pHU3MKa, XMMHUs, MaTeMaTHKa, aCTPOHOMHSI, HAYKH O JKU3HH, Hayku o 3emiie). HoBocTH
HAYKH, KHUTH, HAYYHO-TIOMYJISIPHBIE CTaThH, JEKINH, SHIUKIOIC HH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) CaliT Hay4yHO-HOMYJSPHOTO >XKypHaia

«ITorenunan». XKypuan uznaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».
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4. http://gotourl.ru/4785 (http://www.hij.ru/) CaliT Hay4HO-TIONYJISIPHOTO >KypHaa
«Xumus 1 xu3HbY». KypHan usgaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbITast 31€KTpOHHAs
oubmmoreka xumuueckoro moprana «Chemnet», comepxuT ydeOHble W HH(DOPMAIMOHHBIC
MaTepHuaibl JUIsl IIKOJBHUKOB M y4yuTeleid. B Hell MOXHO HallTh yd4eOHMKH 1O oO0med u
HEOPraHWYECKOW XWMHH, OPraHHYECKOW XUMHH, MYJIbTUMEIUaMaTepHalibl, a TaKkKe 3aJauu
XUMHYECKHX OJMMITHAJL C PEIICHUSMH, 33]1a41 BCTYIHTEIbHBIX 9K3aMEHOB sl aOUTYPHEHTOB.

6. http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/)  MudopmarmoHHbie
Marepuanbl 00 onumnuazax: MOCKOBCKOW Topojckoi, Bcepoccuiickoi, MeHeneeBcKou,
Mexnaynaponnoit. [lpuBeneHsl 3agauydl  TEOPETHUECKUX M IKCHEPUMEHTAIBHBIX TYPOB,
MOJIPOOHBIC pPelIeHus], CIIUCKH U (hoTorpaduu modeauTeneH.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/) Cucrema IHUCTAaHIITMOHHOTO
o0y4eHHs, HalpaBJIeHHas! B IEPBYIO OYepe/Ib Ha MOATOTOBKY K OJIMMITHAIaM BCEX YPOBHEH — OT
HIKOJIBHBIX 10  MexayHapoanoit. CalT  COOEpXKHT OrPOMHOE  KOJMYECTBO  3ajad,
CTPYIIIMPOBAHHBIX KaK M0 TeMaM, TaK M 1Mo odumiuagaM. [1o BceM OCHOBHBIM pa3jiesiaM XUMHUHU
NPUBEIEH TEOPETUICCKUI MaTepHall U Pa300paHbl PEIICHUS THIIOBBIX 3a]1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) Ilopran Mo HaHOTEXHOJOTHSM.
OcHOBHasi 1eTb — pa3BUTHE 00pa3oBaHUs B 00JACTH HAHOTEXHOJOTMHA W TIOATOTOBKA K
UHTEPHET-OJMMITAAE IO HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hané&xnas cripaBouHas nHGOpMAIUs
0 XMMHUYECKHX JIEMEHTaX U X CBOMCTBAX (HA aHTJIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3bIuHbIii caiT 0 CBOMCTBaxX
XUMHUYECKHX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) HekomMmepueckuii caliT OHIaiiH-
00pa30oBaHus, COAEPKHUT MHOIO HMHTEPECHBIX OOpa30BaTEIbHBIX KYpCOB M BHJICOJEKIMH s
HIKOJBHUKOB, CTYJIEHTOB U yuuTenell. ECTh HeCKOJIbKO KypcOB IO XMUMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/) Cait Chemical Abstract Service —
caMblii aBTOPUTETHBIA B MUPE XUMHUH UH()OPMALIMOHHBIA HHTEPHET-peCypc (CalT MIaTHBIN).

13. http://www.organic-chemistry.org/ ITopTai o opraHMYeCKOW XUMHH Ha aHTJIHHCKOM
SI3BIKE.

14. http://www.xumuk.ru CaliT 0 XMMHUHU: KJIaCCHYECKHE Y4eOHUKHU, CIPaBOUYHUKHU,
SHIMKIIONEUH, TOMCK OPraHWYECKMX M HEOPraHMYeCKHX peakIUif, COCTaBlICHHE ypaBHEHUM
peaKuui.

15. http://orgchemlab.com/ Caiit, mocBAIMEHHBII MpakTUYECKOW padoTe B 1abopaTopuu
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

KoHTposb U OIl€HKa PACKpPBIBAIOTCS 4Yepe3 NUCLMILUIMHAPHBIE PE3YJIBTATHI, YCBOCHHBIC
3HAHUS ¥ TPUOOPETEHHBIC CTYIACHTAaMU YMEHHsI, HAlpaBJCHHbIE HAa (OPMHUPOBAHUE OOIUX U
npodeCCHOHATBHBIX KOMIETEHITUH.

Oo6masn/
Tun oneHoYHbIX
npogeccuoHaIbLHASA Pasznen/Tema .
MepOonpusTHIH
KOMIIEeTeHI U
OK 01 P. 1.Temsr 1.1-1.7 - Brmonnenue
Bribupats ciocoOsl P.2.Tems1 2.1,2.2 MIPaKTUYECKON pabOTHI;
pelieHus 3a1a4 P.3. Temsr 3.1 - Keiic-3amanue;
npogeccuoOHaTBLHON P. 4. Temsl 4.1 - 3azaHue UCCle0BaHUE;
NEeATEIIbHOCTH P.5. Temrr 5.1,5.2-5.4 - ®OpoHTAIBHBIN OMPOC;
IIPUMEHUTEIBHO K P. 6. Temsnl 6.1 - 3amuTa npe3eHTanui;
pa3TUYHBIM KOHTEKCTAM P. 7. Temsr 7.1 - TectupoBanue;
P. 8. Temsnr 8.1 - Tecr-3amanue;
(ITpodeccronanbHo- - 3amuTa pabot

OPUEHTUPOBAHHOE COJIEPKAHUE)

OK 02

Hcnons3oBarts
COBpPEMEHHBIE CPECTBA
MONCKA, aHAJIM3a U
UHTepIpeTanuu
uHpOpMaIHU 1
MH(pOPMalMOHHbIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4

P.1.Temsr 1.2,1.4,1.6,1.7
P.2.Temsr 2.1, 2.2

P.4. Temb14.1,4.2

P.5. Temnr 5.2-5.4

P. 6. Temsr 6.1

P.7. Temnr 7.1

P. 8. Temnr 8.1
(ITpodeccuonanpho-
OpPUEHTUPOBAHHOE COJIEPKaHNUE)

npo¢ecCuOHAITBHON
JeSITEeNIbHOCTH
OK 04 P. 1.Temsr 1.7
DddexTuBHO P.2.Temn1 2.1, 2.2
B3aMMOJIEHCTBOBATh U P. 4. Temrr 4.1, 4.2
paboTaTh B KOJUIEKTUBE U P. 5. Temn 5.2-5.4
KOMaHJie P. 6. Temn! 6.1
P.7. Temsr 7.1
P. 8. Temsr 8.1
(ITpoeccronanbHo-

OpPUEHTHPOBAHHOE COJIEPKaHNUE)

OK 07

ConeiicTBOBaTH
COXPAHEHHUIO OKpYXKarolen
Cpelbl,
pecypcocOepeKeHuto,
MPUMEHSTH 3HaHUSI 00
U3MEHEHUHU KJIMMarTa,
MIPUHIIMITBI OEPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ pexTUBHO AEHCTBOBATH
B UPE3BbIYANHBIX
CUTYalLUsX

P. 1.Temsr 1.7

P. 5. Temnr 5.1

P. 8. Temsr 8.1
(ITpodeccuonanpho-
OpPUEHTUPOBAHHOE COJIEPKaHNUE)

NPUKIIAJHOTO MOJTYJIS,

- Brnonnenue 3aianuii Ha
Qg GepeHIMPOBAHHOM
3agere.
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[IK 2.1. OcymiecTBasiTh
cOOp, MOHUTOPUHT U
00pabOTKy MaHHBIX IS
MIPOBEJICHUS PACYCTOB
(hMHAHCOBO-PKOHOMHUYECKUX
IIOKa3aTesed OpraHu3aluu

P. 1.Temsr 1.2,1.6-1.7

P. 2. Temnr 2.1

P. 4. Temrr 4.1

P.7. Temsr 7.1

P. 8. Temur 8.1
(ITpoeccronanbho-
OPUEHTHPOBAHHOE COJICPKAHUE)
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