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Pabouas mnporpamma AMCHMTUTHHBI paccMoOTpeHa Ha I[lemarordyeckom
cosete Konnemxa Yenl'Y u pexoMeH10BaHa K YTBEPK/IEHHUIO (IIPOTOKOJI 3aCEIaHUs

Ne 1 or 30 aBrycra 2023 roga).

IIpencenarens INeparornueckoro copera  ““/« V/ - /M .B. Haiin/

PaGoyass nporpamma ydeOHOW AUCIUILIMHBI pa3paboTaHa Ha OCHOBE
benepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTENHHOTO CTAHIAPTa CPETHETO OOIIETO
oOpaszoBaHus, yTBepxKJaeHHoro Ilpukazom MuHnpocsemenuss Poccun ot
12.08.2022 N 732 m mpuMepHON NporpamMmbl 0011€00pa30oBaTEIbHON Y4eOHOMN
JTUCHUIUTMHBL Xumus 71 pod)eCCHOHANIBHBIX 00pa30BaTelIbHBIX OpraHU3aIuH,
paccMOTpeHHOM M ofoOpeHHoM Ha 3acenanuu I[lemarornueckoro coera ®I'BOY
JI10O UPITIO (ITpotokon Ne 14 ot 30 Hos0pst 2022 1.)
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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUILIUHBI «XUMUS»

1.1. MecTOo IUCHUIUVIMHBI B CTPYKType OCHOBHOW MNpPoO(eccuoHaAIbHOM
00pa3oBaTeJIbHOM NPOTrPAMMBbI

O6mieoOpa3oBaTenbHas AUCIUIUIMHA «XUMUS» W3y4aeTcsi Ha 0a30BOM ypOBHE B
o01reo0pa3oBaTebHOM IMKIE Y4YeOHOro IUIaHa OCHOBHOM MpodecCHOHAIbHON
oOpa3oBaTenpbHOM mporpammbl  crenuanbHOCTH  09.02.07 HWnpopmaumoHHbIe
CUCTEMBbI U NPOrpaMMHUPOBAHUE

1.2. Henau u niiaHupyeMblie pe3yJabTAThl 0CBOCHUS] TUCHUILTHHBI

1.2.1. lean v 32124y JTUCHUIIMHBI

@OopMUPOBAHUE y CTYJIEHTOB MPEACTABICHUS O XUMHWYECKOW COCTABJISIONIECH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA KAK OCHOBBI IPUHATHS PELICHUN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOJHOM Cpeie.

3anaum JUCUMILIUHBI:

1) cdopmupoBaTh MNOHUMaHWE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYKAKOUIEH cpelie, UEIOCTHOM HAyYHOU KapTHUHBI MHpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTAaHMYECKUX W OPTaHHMYECKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIUM, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATH
pPEe3yAbTAaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM  NPOBEJICHUS  MPOCTEHIIMX  XUMHYECKHUX
AKCIEPUMEHTATBLHBIX UCCIIEIOBAHUMN C COOII0O/ICHHEM MPaBUI 0€30MacHOr0 00palleHuUsI
C BEIIECTBAMU U JIA0OPAaTOPHBIM 00OPYIOBAHHEM;

4) pa3BUTh YMEHHS HCIOJIL30BaTh WH(MOpPMAIMI0 XHMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UICTOUHHUKOB;

5) chopMupoBaTh YMEHUS MPOrHO3UPOBATH MOCIE/ICTBHS CBOCH JNEATEILHOCTH U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAHHUE 3HAYMMOCTU JOCTHXKEHMM XWMHUYECKOW HAYKU U
TEXHOJIOTUM JJIs1 pa3BUTHS COLMAIBHOW U TPOU3BOICTBEHHOM cep.
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1.2.2. Ilnanupyembie pe3yJibTAThI 0CBOCHHS 0011e00pa3oBaTe/bHON JTucCHUILIUHBI B c0oTBeTcTBHM ¢ PT'OC CIIO n Ha

ocHoe PI'OC COO
Koa n IInanupyemsle pe3yabTaTbl OCBOCHHS AU CHHMIIIHHBI
HANMEHOBaHH
e

(popmupyemsbix OGmue' JIucuunauHapHbIe’

KOMIIeTEeHIU

OK 01. B yacTH TPyA0OBOro BOCIUTAHMSA: - BIAJETh CHUCTEMOM XUMHWYECKMX 3HAHUN, KOTOpas  BKIIIOYAET:
BeiOupats - TOTOBHOCTb K TpPYZAY, OCO3HAaHHE LEHHOCTH | OCHOBOMOJAralolue MOHATUS (XUMHUUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAs
Croco0bl MacTepcTBa, TPYAOII00UE; o0oJiouka aToma, s-, p-, d-3JIEKTpOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJa,
pelleHns 3aJa4 | - TOTOBHOCTb K  AaKTHUBHOW  JI€ATEJIBHOCTHU | BAJIGHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCJIECHMS, XUMHYECKas
npodeccroHall | TEXHOJIOTMYECKOW U COLMaIbHON HAlpaBlIE€HHOCTH, | CBSI3b, MOJIb, MOJISIpHasi Macca, MOJISIPHBIM 00beM, YIIepOAHBIA CKEJeT,
BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IUIAHUPOBATh U | QYHKIMOHAJIbHAS TpyINIa, paaukKai, U30MEpHs, H30Mephbl, TOMOJIOTUYECKHI
NEeSATENbHOCTH | CAMOCTOSITEIILHO BBINOJIHATH TaKYIO J€ATEIbHOCTD; | Psil, TOMOJIOTH, YIJIEBOAOPO/IbI, KUCIOPOI- U a30TCOAEpKAIIUE COSTUHEHMS,
OPUMEHHUTENbH | - UHTEpEC K pa3IuYHbIM cdepaM | OMOJIIOTUYECKH AKTUBHBIE BELIECTBA (YIJIEBOJbI, JKUPBI, OEIKH), MOHOMED,
0 K pa3JIM4YHbIM | IpoecCHOHaNbHOMN AEITEIbHOCTH, HOJIUMEDP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIUHEHUS,
KOHTEKCTaM OBiaiecHe  YHMBepCAJIbHbIMH  Y4eOHBIMH | KPUCTAJUIMYECKAs] PEIeTKa, THUMbl XUMUYECKHX peakUuil (OKHUCIMTENIbHO-

NO03HABATEJbHBIMHU JAeiiCTBUSIMM:
a) 0a30BbIe JJOTHYECKHE JeHCTBHSL:

BOCCTAaHOBUTCIIBHBIC, DK30-U SHAOTCPMUYCCKUC, PCAKIIMKM HOHHOTI'O 06M€Ha),
pacTBOp, JJICKTPOJIUTHI, HEIJICKTPOJIUTHI, SJICKTPOJIIUTUYCCKAA JUCCOHALINA,
OKHCJIMTEJIb, BOCCTAHOBUTECIb, CKOPOCTH XHUMHYICCKOM pC€akuun, XUMHYCCKOC

! YKa3blBaloTCA TMUHOCTHBIE U meTanpeameTHble pe3ynbTatbl U3 ProC COO (B nocnegHel peaakumm ot 12.08.2022) B oTrnarosibHoi popme, dopmupyemble obieobpasoBaTenibHOM

AUCUMNAMHON

2 IncumMnnnHapHble (MpegMeTHbIE) pe3ynbTaTbl YKasblBaloTCA B COOTBETCTBMM C METOAMKOM NpenogasaHus AUCLUANINHDI
© ®IeOY BO «Uenl'V»
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- CaMOCTOATCIIBHO d)OpMyHHpOBaTL n paBHOBeCI/Ie), TCOPHUU U 3aKOHBI (Teopm{ XUMHYCCKOI'o  CTPOCHUA

aKTyaJIM3UpOBaTh MpoOJEeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CYHICCTBCHHHﬁ IIpU3HAK WU
OCHOBaHHUS JUIA CpaBHCHHUS, KIacCH(PUKAUIUU U
0000I1IIeHUS;

- OmOpeAenaTb UEeNd JeSITENbHOCTH,
mapaMeTpbl U KPUTECPHUU UX JOCTUIKCHUSA
- BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTh KOPPEKTUBBI B JESITETbHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB IEJISIM, OLECHHUBATH
PHUCKU ITOCHEACTBUM 1€ATEIBHOCTH;

- pa3sBUBATh KPECATUBHOC MBIIJIICHHUEC TP PCIICHHUU
YKU3HCHHBIX TIPOOJIEM

0) 0a30BbIE HCCJIeA0BaTEILCKHE el CTBUS:

- BJIaJICTh HaBBIKAMH Y4eOHO-MCCIIeI0BATEILCKOU 1
HpOCKTHOfI ACATCIBbHOCTH, HABbIKaMU pPa3spClICHUSA
npooem;

- BBIBJIATH MNPHUYUHHO-CJICACTBCHHBIC CBA3U H
aKTyaJu3upOBaTh 3a/ia4yy, BbIJIBUTATh TUIOTE3Y €€
peuicHu, HaXOOUTh APryMCHTEL JJIA
JIOKa3aTeJIbCTBA CBOMX YTBEPXKICHUM, 3a7aBaTh
napamMeTpsl U KPUTEPUH PELLICHUS

- aHaNM3UpPOBaTh IMOJYYEHHBIE B XOJIE€ PEIICHUS
3ala4n pE3ybTaTbl, KPUTUYCCKU OLCHHUBATHL HX

3aJaBaThb

oprannyecknx BemecTB A.M. byriepoBa, Teopusi 3IEKTPOIMTHUECKON
auccouuanuu, nepuoanyeckuid 3akoH .M. MenneneeBa, 3aKk0H COXpaHEHUs
MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUI S3bIK XUMHH, (HaKTOJIOTHUECKUE
CBEJICHHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU U OE30MacCHOM UCIOIb30BAHUU
BOKHEUIINX HEOPTaHWMYECKUX W OPraHMYECKUX BEIIECTB B OBITY W
MPAKTUYECKOU IEATETIbHOCTH YEJIOBEKA;

- YMEThb BBIBIATH XapaKTEpPHBIC MPU3HAKA W B3aMMOCBS3h HM3yYEHHBIX
MOHSATUMN, TPUMEHATH COOTBETCTBYIOLIUE MMOHATUS PYU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHMYECKUX M OPraHUYECKUX BEIICCTB W WX MPEBPAICHUIA;

BBUBJISITH  B3aUMOCBS3b  XMMUYECKUMX 3HAHUW C  INOHATUSIMH U
OpeACTaBICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX MTPCAMETOB,

- yMEeTh WCHOJIb30BaTh HAMMEHOBAHUSA  XUMHUYECKUX  COCIUHEHHI
MEXIYHAPOJHOIO COK03a TEOPETHYECKOM W NPUKIAIHOW XUMUU H

TPUBUAJIbHBIE HA3BaHUS BAXKHEHIINX BEILECTB (3THIICH, alleTHIICH, ITMLIEPHH,
¢denon, Qopmanbaerus, YKCycHass KHCIOTa, TJUIHMH, YrapHbli ras,
YIJIEKHUCTIBIN Ta3, aMMHUAK, TallleHas U3BECTb, HETallleHasi W3BECTh, MUTHEBAsS
colla M JPYTHux), COCTaBIAThH (POPMYJIbI HEOPraHUYECKHMX M OPraHUYEeCKHX
BEIIECTB, YPAaBHEHHsS XHMHUYECKHX pEaKUUd, OOBACHATH HUX CMBICIH,
IIOATBCPIKIAATH XapaKTCPHBIC XUMHUYCCKHE CBOMCTBa BCUICCTB
COOTBETCTBYIOLIMMH SKCIIEPUMEHTAMU U 3aIHCSIMU YPABHEHUH XUMHUECKUX
pEeaKLHii;

- YMETb YCTaHaBIMBATh MPUHAMJIEKHOCTh W3YUYEHHBIX HEOPraHUYECKHX U
OpPTraHN4YCCKUX BCHICCTB K OIPCACIICHHBIM KJIaCCaM U I'pyIilaM COCI[I/IHCHI/If/'I,
XapakTepu3oBaTh MX COCTaB M Ba)KHEHINME CBOMICTBA; ONpPENENATh BUABI
XUMUYECKHUX CBsI3ei (KOBAJICHTHAsl, MOHHAS, METAJUTMYECKasi, BOJOPOIHAsN),

© ®IeOY BO «Uenl'V»
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HOBBIX YCJIOBHSIX;
- YMETb IIEPEHOCUTh 3HAHUS B [103HABATEIBHYIO U
MIPaKTUYECKYIO0 00JIaCTH JKU3HEIEATEIbHOCTH;

- yMETb UHTEIPpUPOBAaTh 3HAHUSA U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBABUIaTb  HOBBIE  HJEH,
OpPUTMHAJIbHBIE MTOJIXO/IbI U PEILICHUS;
- CIOCOOHOCTD MX UCIIOJIb30BAaHUS B
II03HABATEIIBHOW U COLMATIbHOM IPAKTUKE

npeajiaraTtb

B. 07 «Xumusi»
CneransHoctu 09.02.07 — MHpOpMaIOHHbIE CHCTEMBI U IPOrpaMMHPOBaHUE
Bepcus nokymenTa - 1 crp. 7 [epBoIii 3x3eMILIAP KOIINA Ne
AOCTOBCPHOCTb, MPOTHO3UPOBATH HU3MCHCHUC B | TUIIBI KPUCTAJUIMYCCKUX PCUICTOK BCILICCTB; KJIaCCI/I(bI/IL[I/IpOBaTB XUMHNYCCKUC

peakuuu;

- chopmupoBaTh NPEACTABICHHUA: O XHUMHUYECKOH  COCTaBJIAIOIIEH
eCTCCTBeHHOHay‘IHOI\/II KapTUHBI MHpaA, POJIM XHUMHU B IIO3HAHUU SIBIICHUM
OpuUpoabl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(yHKIIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOIUMOM ISl peIIeHNs MPAKTHUECKUX
3aJa4 ¥ JKOJIOrMYecKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370pPOBBIO U
MPUPOIHON Cpene;

- YyMEThb MpPOBOAUTH pacyeThl MO XMMHUYECKHM (opMynaM M ypaBHEHHSIM
XUMHNYECKUX peaKquI C HUCIIOJIBb30BaHUEM (I)I/ISI/I‘IGCKI/IX BCJINYHUH,
XapaKTepU3YIOIUX BEIIEeCTBA ¢ KOJUYECTBEHHOH CTOPOHBI: MaccChl, 00beMa
(HOpMaJIbHBIE  YCIIOBHMSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMMHMYECKHE 3HAHUS JJI1 NPUHATHS DPELIEHUH B KOHKPETHBIX
JKN3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIICCTBAMUA U UX IIPUMCHCHUEM

OK 02.
Hcnonp3oBaTh
COBpPEMEHHBIE
CpelcTBa
TIOKCKa,
aHanM3a u
UHTEPIIpEeTAIUN
uH(OopMaIuu U
UH(POPMALIMOHH
bI€ TEXHOJIOTUU
TUTST

B 00.1acTH IEHHOCTH HAYYHOI' O O3HAHMS:

- c(hopMUPOBAHHOCTH MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSL HAayKH M OOIICCTBEHHOW IPAKTHKH,
OCHOBAHHOTI' O Ha auajiore KyJII:Typ,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MeCTa B
IIOJINKYIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SA3BIKOBOW U YUTATEIbCKOU
KYJIbTYpbl KaK CpEICTBa B3aUMOJICHCTBUS MEXIY
JIOJIBMH U TIO3HAHUS MUDA;

- YMETb IUIAHUPOBATD U BHIIOJIHIATH XUMHUECKUN SKCIIEPUMEHT (IIpEeBpAIICHUS
OpPraHWYECKHX BEIIECTB IIPHU HarpEeBaHUM, ITOJIyUYCHHE STUIICHA U U3YYEHHE €T0
CBOMCTB, KAaueCTBEHHBIE PEAKIUM Ha albJIEru/bl, Kpaxmall, YKCYCHYIO
KHCJIOTY; A€HaTypauus OEJIKOB IpU HArpeBaHHUM, I[BETHbIE PEAKIMH OEIIKOB;
MIPOBOJIUTH PEAKIIMA HOHHOTO 0OMEHA, OTPEIEISTh CPeay BOJHBIX PaCTBOPOB,
KaueCTBEHHbIE pPEaKLMU Ha Cyiab(ar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMSI; peIIaTh SKCIIEPUMEHTAJbHbIE 3a/1auu 110 TeMaM "MeTtaist”
u "HemeTamibl") B COOTBETCTBUM C MPaBWIAMH TEXHUKU O€30MACHOCTH TPH
o0pallleHnH ¢ BEUIECTBAMU U JIaOOPaTOpHBIM 000pYI0BaHUEM; MIPEACTABIATH
pe3yabTaThl XUMHUYECKOro SKCIepUMEHTa B (opMe 3amucu ypaBHEHUH
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KOITHA Ne

BBITTOJIHCHHUSI
3a/maq
npodeccuonan
bHOU
JESTEITLHOCTH

- OCO3HaHHMC NLECHHOCTHU Hay‘IHOﬁ ACATCIbHOCTH,

TOTOBHOCTh  OCYIICCTBJISTH  MPOEKTHYIO U
HCCIIEA0BATENbCKYIO NeATENbHOCTh
WHJVBHUIYaJIbHO U B TPYIIIIE;

OBiaeHne  YHHBEpPCAJbHBIMH  y4eOHBIMH

M03HABATEJIbHBIMH J1eHCTBUAMU:

B) padora ¢ nHpopManuei:

- BJIAJICTh HABBIKAMH MOJYy4YeHHs HH(DOpManuu u3
HWCTOYHUKOB pAa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISATh OUCK, aHAJN3, CUCTEMATU3AIUIO 1
HMHTEPIPETAINIO HHPOPMAIIUHN PA3TUYHBIX BHIOB U
dhopm mpencraBieHus;

- co3JaBaTh TEKCThl B pPa3iM4YHBIX (opmarax c
y4eTOM Ha3HauyeHus HHQOpMALMM U LEeJIeBOi
ayIUTOPUH, BBIOMpas ONTHMAIBHYIO  GdopMy
IpEeJICTAaBICHUS U BU3yalU3aluy;

- OLEHHUBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTb
UHPOpPMALIMU, €€ COOTBETCTBHUE IPABOBHIM U
MOpPaIbHO-3TUYECKUM HOpMaM;

- UCTONB30BaTh CpeACTBa HMH()DOPMAIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHM3allMOHHBIX  337ad C  COOJIOJIEeHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH OE€30MacHOCTH,
THUTUEHBI, PECcypcocOepeXeHusi, NPaBOBBIX U

COOTBETCTBYIOLIMX peaKIUid U (HOpMYyIUpPOBATh BBIBOJBI HA OCHOBE 3TUX
pe3yJbTaToB;

- YMETh aHAJTU3UPOBATh XMMUUYECKYIO0 HHPOPMALIHIO, OTYIaeMYIO U3 pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoil MH(popmanuu, ceth IHTepHeT u apyrue);

- BJIaJIETh OCHOBHBIMU METOZaMH Hay4HOI'O TIO3HAHMSI BELIECTB U XUMUYECKHUX
SABJICHUN (HaOJI0/IeHNEe, U3MEPEHHE, YKCTIEPUMEHT, MOCITMPOBAHNUE);

- YyMEThb MpPOBOJUTH pacyeThl MO XMMHUYECKHUM (opMynamM M ypaBHEHHSIM
XUMHUYECKMX  peakuuid ¢  HUCHOJb30BaHMEM  (DU3MUECKHX  BEJIMYMH,
XapaKTepU3YIOIUX BEIIEeCTBA ¢ KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMasIbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHBIE XMMHYECKHE 3HAHUS U1 NPUHATHS PELIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM
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Muno6prayku Poccnn
DenepanbHOE rOCyJapCTBEHHOE OI0JDKETHOE
o0pazoBaTeibHOE YIPEKICHUE BBICIIETO 00pa30BaHUs

«YensiOunckmii rocynapcrBeHHblii yauBepeuter (GI'BOY BO «Uenl'Vy)

Komnemx Yenl'V

Pabouas nporpamMma yqeOHON U CIUTUINHBI

B. 07 «Xumusi»
CneransHoctu 09.02.07 — MHpOpMaIOHHbIE CHCTEMBI U IPOrpaMMHPOBaHUE
Bepcus nokymenTa - 1 crp. 9 [epBoIii 3x3eMILIAP KOIINA Ne
9THUYECKUX  HOPM, HOPM  HH(OPMALMOHHOM
0e30I1aCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHMS U 3ALUTHI
nH(popManuu, THPOPMAIMOHHOMN 0e30MacHOCTH
JMYHOCTY;

OK 04.

D¢ dexTuBHO
B3aUMOJIECHCTBO
BaTh U
paboTath B
KOJUICKTHUBE U
KOMaHjie

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CAaMOOIIPEIETIECHUIO;
-OBJIaJICHUE HaBBIKAMH yueOHo-
HCCIICOBATEILCKOM, MPOEKTHOW U COLMAJIBHOU
NeATEIbHOCTH;

OBnagenne YHHBeEpPCAJIbHBIMH
KOMMYHUKATHBHBIMH JAeHCTBUAMM:

0) coBMecTHAas JeATeJIbHOCTb!

- MOHMMAaThb M MCIOJIb30BaTh IPEUMYILECTBA
KOMaHJIHOW ¥ MHIMBHYaJbHOI paboThI;

- NPUHUMATh IEJIH COBMECTHOW [JEATEIbHOCTH,
OpraHW30BBIBATh U KOOPAUHUPOBATH JNEUCTBUS IO
€e JOCTH)KCHHIO: COCTaBIIATH IIJIaH JEHCTBHIA,
pacrpenensTh pojau ¢ Y4eTOM MHEHUN y4aCTHUKOB
00CyX1aTh pe3yJabTaThl COBMECTHOU PabOTHI;

- KOOPIMHUPOBAaTH H BBINONHATH pPaboOTy B
YCIIOBHSIX peanabHOro, BUPTYAJIBHOTO u
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

- YMETb IJITAHUPOBATH U BBIMIOJHATH XUMUYECKUHN SKCIIEPUMEHT (TIpEBpallleHus
OpPTraHMYECKHX BEIIECTB IIPU HarPEeBaHUH, ITOJyYCHHE STUIICHA U U3YUEHHE €T
CBOMCTB, KaueCTBEHHbIE PEAKIMM Ha albJeTUbl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JACHaTypauus OelIKOB MpU HArpeBaHHM, I[BETHBIC PEAKIMU OEIKOB,
MIPOBOAUTDH PEAKIIUN HOHHOT'O 0OMEHa, ONPEIeNITh CPely BOJAHBIX PACTBOPOB,
KaueCTBEHHBIC pEakiuu Ha cynbdar-, KapOOHAT- U XJIOPUI-AaHHOHBI, Ha
KaTUOH aMMOHHUSI; PEIIaTh SKCIIEpUMEHTAJIbHBIE 3a/1au 110 TeMaM "MeTaibl"
u "Hemertannsl'") B COOTBETCTBUU C NMpaBWJIAMU TEXHHKH O€30MaCHOCTH MPHU
oOpaleHnu ¢ BEIIECTBAMHU | JIA0OPATOPHBIM 000pYAOBaHUEM; MPEICTABIIATH
pe3yabTaThl XUMHUYECKOTO SKCIEepUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX pPEAKIU U (OpMyIHpOBaTh BBIBOABI Ha OCHOBE 3THUX
pe3yabTaToB
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Muno6prayku Poccnn
DenepanbHOE rOCyJapCTBEHHOE OI0JDKETHOE
o0pazoBaTeibHOE YIPEKICHUE BBICIIETO 00pa30BaHUs

«YensiOunckmii rocynapcrBeHHblii yauBepeuter (GI'BOY BO «Uenl'Vy)

Komnemx Yenl'V

Pabouas nporpamMma yqeOHON U CIUTUINHBI

B. 07 «Xumusi»
CneransHoctu 09.02.07 — MHpOpMaIOHHbIE CHCTEMBI U IPOrpaMMHPOBaHUE
Bepcus noxymenra - 1 crp. 10 [lepBrIii 3K3eMILIAP KOIMUANe

- OCYLUECTBJISITH IO3UTUBHOE CTPATErMYECKOE

MOBEJICHUE B PA3JIUYHBIX CUTyalUAX, HPOSIBIATH

TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM

OBJ1alecHHe YHUBEPCAJIbHBIMH PeryJATHBHbIMHU

JeHCTBUSIMM:

') NPUHSTHE ce0sl U APYTHUX JIIO/Iei:

- IPUHUMATH MOTUBBI U apTyMEHTHI APYTUX JTIOJIEH

MIPY aHAJIN3€ PE3YJIbTATOB JIESTEIbHOCTH;

- IPU3HABAThH CBOE MIPABO U MIPABO APYTrUX JOAEH Ha

OIINOKU;

- pa3BUBATh CIIOCOOHOCTH MTOHUMAThH MUD C

MO3ULMHU IPYTrOro YeJIOBEKa;
OK 07. B 001acTH 3K0JI0rH4€CKOro BOCIIUTAHUSA: - chopMUpOBaTh TPEACTABICHHUS: O XHMHUYECKOH  COCTABIISIOIICH
ConetlicTBoBaTh | - CHOPMHUPOBAHHOCTD JKOJIOTHYECKON KYJIBTYPHI, | €CTECTBEHHOHAYYHOW KAapTHHBI MHUpPA, POJIM XWUMHU B TIO3HAHWUU SIBICHHUI
COXPAHEHUIO MMOHMMAHHUE BIHSIHUS COIMAIbHO-D)KOHOMHYECKUX | IPUPOMBI, B (OPMHPOBAHUHM MBIIUICHUS ¥ KYyJAbTYpPHl JIMYHOCTH, €€
OKpYyXarolei MPOIIECCOB  HAa  COCTOSIHWE  MPHUPOJHOW U | GYHKIIMOHAIHHOM IPaMOTHOCTH, HEOOXOAMMOMN ISl PEIICHUST MTPAKTUYECKIX
cpenpl, COIIMANILHOM  CpeAbl, OCO3HAHWE TJIO0ATBLHOTO | 33]]a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO U
pecypcocOepex | xapakTepa dKOJIOTHYECKUX MpooIIeM; MPUPOIHOMN Cpefe;
CHHUIO, - TUTAHUPOBAHHE U OCYIICCTBICHUE IEHCTBUI B | - YMETh COOIOIATh MPABHIA SKOJIOTHUECKH LIETIECO00Pa3HOTO MOBEACHHS B
NPUMEHSTh OKpY)KaIOIIeW cpeae Ha OCHOBE 3HAHUWS IieJied | ObITY U TPYMOBOM IEATEILHOCTH B IIENSAX COXPAHEHUS CBOETO 3JI0POBBS U
3HaHUA 00 YCTOWYMBOI'O pa3BUTHUS YEJIOBEUECTBA; OKPY’KaIOIlle¥ NPUPOJHON CpeAbl; YUUTBIBATH OIACHOCTH BO3ICHCTBUA HA
W3MEHEHUU AKTUBHOE HEMPUATHE EUCTBUI, TPUHOCAIINUX BPEJl | ’KUBbIC OPraHU3MBI OINPEJECICHHBIX BEIIECTB, MOHUMAs CMBICI IMOKAa3aTels
KJIMMarTa, OKpYKarolleu cpeae; MPEIECIbHON TOIMYCTUMOM KOHIIEHTPALUH
MPHAHITUTIBI
OepekITMBOTO

© ®IeOY BO «Uenl'V»
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PaGouas nmporpamma yaeOHOM AUCIUIIIHHBL
B. 07 «Xumusi»

CneransHoctu 09.02.07 — MHpOpMaIOHHbIE CHCTEMBI U IPOrpaMMHPOBaHUE

Bepcus noxymenra - 1 crp. 11 [lepBrIii 3K3eMILIAP KOIMUANe
MPOU3BOJCTBA, |- YMEHHE MPOTHO3UPOBATh HEOIATOMPHUITHBIE
3¢ pexTuBHO 9KOJIOTHYECKHE MOCIEACTBUS MpEANPUHUMAEMbBIX
JICICTBOBATh B | ICCTBUM, MPEAOTBPAIIATh UX;
Ype3BbIYANHBIX | - pacumpenue OITbITa JIEATCILHOCTH
CUTYaLUsIX JKOJIOTMYECKOM HAIIPABICHHOCTH;

- OBJIaACHUEC HaBBIKaMU y‘IC6HO-HCCJICILOB&T@HI)CKOﬁ,
HpOCKTHOﬁ M COIHATLHOMN JCATCIIBHOCTH,

© ®IeOY BO «Uenl'V»
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DenepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE
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Komnemx Yenl'V

Pabouas nporpamMma yqeOHON TUCIUTUTNHBI
B. 07 «Xumusi»
CneransHoctu 09.02.07 — MHpOpMaIOHHbIE CHCTEMBI U IPOrpaMMHPOBaHUE

Bepcus noxkymenra - 1

‘ crp. 12 ‘ [lepBrIii 3K3eMILIAP ‘ KOITHS Ne

2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM
JANCIUIIJIMHBI «XUMMUSD»

2.1. O0beM AMCUMILIMHBI U BUABI Y4eOHO padoThI

Buj yueOHoOM padoThI

O0BeM B yacax

ceMecTp

O0beM 00pa3oBaTeIbHOM MPOrPAMMBbI M CHUILTHHBI 72
B T.4.

OcHOBHOe€ coaeprkaHue 72
BT. U..

TEOPETHICCKOE 00yUCHHE 54
IIPAKTUYECKUE 3aHATUS 13
camocTosTeNbHas paboTa CTyIeHTa 0
IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHHE 6
(comep:xaHMe NMPUKJIATHOTO MOTYJIA)

BT. U..

TEeOpeTUYecKoe 00ydeHue 2
MIPAKTUYECKUE 3aHATUS 1
IIpomexyTounas arrectauus JuddepeHuupoBaHHbIN 3a4eT 2 )

© ®I'BOY BO «Yenl'Y»
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DenepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE
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Komnemx Yenl'V

PaGouas nmporpamma yaeOHOM AUCIHUIIIHHBI
B. 07 «Xumusi»
CneransHoctu 09.02.07 — MHpOpMaIOHHbIE CHCTEMBI U IPOrpaMMHPOBaHUE

Bepcus noxkymenra - 1

crp. 13 [epBbIii 3K3eMILIIP KOIINA Ne
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Muno6pnayku Poccrn

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
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Pabouas nporpamma yueOHON AU CLUIIIHHBL
BJ. 07 «Xumus»
CnermansHoct 09.02.07 — MHpopMaIoHHbIE CHCTEMBI U TPOrpaMMHPOBaHUE

Bepcus nokymenra - 1 crp. 14 ‘ IlepBslii a3x3eMILIAp KOIIHMA Ne

2.2. TemaTuyeckuii JIaH U coiepKaHMe TUCIUTIIHHBI

HaumenoBanue Conep:xxanue y4eOHOro MaTepuaia (OCHOBHOE U MPO(ecCHOHATBbHO-OPMEHTHPOBAHHOE), OBneM 9aco DdopMupyembie
. 'beM 4aCcoB
pa3aesioB U TeM JIadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHON MOAYIb KOMIIeTCHIIU T
1 2 3 4
OcHOBHOe coep:kaHue 72
Pa3nes 1. OcHOBBI CTPOEHUS BelleCTBa
Tema 1.1. OcHoBHOe cofepkaHue 8 OK 01
CtpoeHne aToMOB
XEMUIECKIX Teoperunuyeckoe 00yuyenue 6
3JIEMEHTOB U _ _
npupona CoBpeMeHHast Mozenb CTpoeHHs aroma. CHUMBOJIMYECKHH S3BIK XUMHUHU. XUMHUYECKHUW 3IIEMEHT.
XHMUYECKO DnexTpoHHas KOH(urypanusi atoma. Kiaccupukanuss XUMHYECKUX DJIEMEHTOB (s-, p-, d-?JIeMeHTBI).
CBSI3H BaneHtHble  3IEKTPOHBI. BaneHtHOCTh.  DNEKTpOHHass  OpUpoOJa  XUMHUYECKOM  CBS3H. 6
ONeKTpOOTPULIATENIbHOCTb. Buapl XMMHUYecKOil CBA3M (KOBaJ€HTHas, WOHHAs, MeTajuIndyeckas,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30oBaHUS
IIpakTHYeckHne 3aHATHA 2
Pemmenne 3amaHuii Ha WUCIOJL30BAaHME XUMHYECKOW CHMBOJMKM M Ha3BaHUU COEOUHEHUU IO
HOMEHKJIATyp€e MEXITYHAPOIHOI'0 COI03a TEOPETUUECKOM 1 MPUKIIATHON XUMUH U TPUBUATIBHBIX HA3BaHUM 5

JUTSL COCTABJICHUSI XUMUYECKUX (HOPMYJT IBYXaTOMHBIX CO€AMHEHUH (OKCHIOB, CYyIb(UI0B, THAPUAOB U
T.I.) ¥ IPYTUX HEOPraHUYECKUX COCTUHEHUH OTAEIBHBIX KJIACCOB.

© ®IeOY BO Uenl'Y»
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«YensOunckmii rocynapcrBeHnslil yansepenter» (GI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

Pabouas nporpamma yueOHON AU CLUIIIHHBL
BJ. 07 «Xumus»
CnermansHoct 09.02.07 — MHpopMaIoHHbIE CHCTEMBI U TPOrpaMMHPOBaHUE

Bepcus nokymenra - 1 crp. 15 IlepBslii a3x3eMILIAp KOIIHMA Ne

HpaKTI/ILICCKI/Ie 3a/laHruA Ha YCTAHOBJICHHC CBA3H MCKIAY CTPOCHUCM aTOMOB XMMHUYCCKUX 3JICMCHTOB H
NEPUOANICCKUM HN3MCHCHHEM CBOMCTB XHMHYCCKHX DJICMCHTOB M HX COGI[I/IHGHI/II\/'I B COOTBCTCTBUU C
TTOJIOKCHHUEM Hepno;lnqecxoﬁ CHUCTCMBI.

Tema 1.2.
[Tepuoanueckuit
3aKOH U Ta0IHuIa
J.1. MenneneeBa

OcHoBHOe cofepkaHue

IIpakTHYeckHne 3aHATHA

Ilepunoanueckas cucrtema xuMmuieckux 3neMmeHToB J[.1. Menneneera. ®U3ndecKuii CMbICTT
[Tepuonnueckoro 3akona /[.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX
3JIEMEHTOB, 00pPa3yeMbIX UMHU IIPOCTHIX M CIIOKHBIX BEIIECCTB B COOTBETCTBUU C TIOJIOKCHUEM
XUMH4YecKoro ssiemenTa B [lepuoanueckoi cucreme. MUpOBO33pEHUECKOE M HAYYHOE 3HAUYCHUE
[lepuonnueckoro 3akona [[.1. Menneneesa. [Iporuosst I.1. MenneneeBa. OTKpbITHE HOBBIX
XHUMHAYCCKHX IJICMEHTOB.

Pemenune npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJAHUN HA XapaKTepU3allui0 XUMUYECKUX
371eMEeHTOB «MeTaIndecKkre / HEeMeTaUTMYeCKHUEe CBOMCTBA, AJIEKTPOOTPHUIIATEIIHHOCTh XUMUYSCKUX
3JIEMEHTOB B COOTBETCTBUM C WX BJICKTPOHHBIM CTPOCHHUEM M TOJIOKEHUEM B IEPUOIUUECKON CUCTEME
xuMmudeckux anementoB .M. Menneneesa

OK 01
OK 02

Paznen 2. Xumunuyeckue peakumu

OcHoBHOe conep;kaHue

TeopeTnyeckoe 00yueHue

OK 01

© ®IeOY BO Uenl'Y»
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00pa30BaTeNbHOE YIPEKACHHE BBICIIEr0 00pa30BaHUs
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Komnemx Yenl'Y
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Bepcus nokymenra - 1 ‘ crp. 16 IlepBslii a3x3eMILIAp KOIIHMA Ne

Tema 2.1. Tunsl
XUMHUNYCCKUX
peaxkuuii

Knaccudukanus u TUIIBI XUMUYECKUX PEAKLUN C ydacTHeM HeopraHMueckux BeriecTB. CocTaBieHue
YpaBHEHUH peaklnii COeUHEHNS, Pa3I0KEeHUsI, 3aMeIeHuUsI, 0OOMEHa, B T.4. PEaKIUil TOPEHHUS,
OKHCJICHUSA-BOCCTAHOBIICHUS.

VYpaBHeHUs OKHCIICHHI-BOCCTaHOBIICHNS. CTeneHb OKucaeHus. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBiieHHEe U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOI'O
6amanca. OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC PEAKIIUU B IPUPO/IC, POU3BOICTBEHHBIX MPOIECCAX U
KU3HEAEATENBHOCTU OPTaHU3MOB

IIpakTHYeckHe 3aHATHSA

KonunuectBenHble oTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PaCUEThI 110
YPAaBHEHUSM XUMHUYECKMX peakuumid. Monp Kak eauHMIa KOJM4ecTBa BellecTBa. MosspHas macca.
3aKOHBl COXPAHEHUs MAacChl U 3HEPruM. 3akoH ABorajapo. MossipHblii 00beM ra3oB. OTHOcUTEIbHAS
IUIOTHOCTH ra3oB. PacueTsl Mo ypaBHEHHSIM XUMHMUYECKUX PEAKIMH C MCHOJIb30BAHHEM MAacCChl, 00BbeMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA

Tema 2.2.
DNeKTpOIUTHYECKA
s JUCCOLIHALIMS U
HMOHHEIN 00MEH

OcHoOBHOe conepkaHue

TeopeTnueckoe o0yuenue

Teopus snexkTpoauTudeckoi aAucconmanuu. MoHbl. DIIEKTPOIUTHI, HEAIEKTPOIUThI. Peakliuu HOHHOTO
oOMeHa. CocTaBieHHE peaKlMii MOHHOTO OOMEHa IyTeM COCTaBJIE€HUS UX IOJIHBIX U COKpAIICHHBIX
MOHHBIX yYpaBHeHUH. KHCIOTHO-OCHOBHBIE peakiMy. 3aaHusl Ha COCTABICHNE HOHHBIX PeaKLUi

OK 01
OK 04

Pazgea 3.

CTpOGHI/Ie M CBOHCTBA HEOPraHUu4YeCKMX BelieCTB

14

OcHoBHOe CoICpiKaHUuEC

© ®IeOY BO Uenl'Y»
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Bepcus nokymenra - 1 crp. 17 IlepBslii a3x3eMILIAp KOIIUANe
Tema 3.1. Teoperudeckoe o0yueHue OK 01
Knaccudukanms, OK 02
HOMEHKJIATypa U [Ipeamet Heopranndyeckoi xumuu. Knaccudukamus HeopraHndecKux BeniecTs. [IpocThie U CIOXKHBIE
CTpoCHHE BemiecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIECTB (OKCUIbI, TUAPOKCHUIbI, KUCIOTHI, COJIN). B3anmocBs3b
HeopraHuyeckux |HEOPTAHMUECKHUX BEIIECTB. ArperatHble COCTOSTHHS BerecTBa. Kpucrammueckue u amopHbIe
BEIIECTB BelllecTBa. TUIBI KPUCTATUIMUECKUX PEIIETOK (aTOMHAs, MOJIEKYJIIpHasl, HIOHHAs, METaJUIMYecKasi).
3aBUCUMOCTD (PU3UYECKUX CBOMCTB BEIIECTBA OT TUITA KPUCTAITMICCKON PEIIeTKH. 3aBUCHMOCTD
XUMUYECKOM aKTUBHOCTH BEILIECTB OT BUJa XUMUYECKOM CBA3U U TUIA KPUCTANIMYECKON PEIICTKH.
[TpuyrHBI MHOTOOOPA3Us BEIIECTB
Tema 3.2. Ouzuko-| OCHOBHOe coep:KaHue OK 01
XUMHUYCCKHE OK 02
CBOMCTBA TeopeTnyeckoe o0yueHue
}BI:;I::FC?FHBH%CKHX Meramipl. O0mpe Gu3nUecKue ¥ XHUMHUYECKHE CBOMCTBA MeTauioB. CrocoObl MONMydeHUs. 3HAUYCHHE

MCTAJUIOB W HEMCETAJIJIOB B IMPHUPOAC U KUIHCACATCIBbHOCTH 4YCJIOBCKA M OPraHU3MOB. KOppOSI/IfI
MCTAJUUIOB: BUABI KOPPO3UH, CIIOCOOBI 3alIUThI MCTAJUIOB OT KOPPO3UU

Hemeramner. OOmue ¢usnueckue MW XUMHYECKHE CBOMCTBA HEMETaUIOB. TWUIWYHBIE CBOMCTBA
HemetaiioB [V— VII rpynm. Knaccudukanmst 1 HOMEHKIaTypa COeUHEHNH HeMeTallIoB. KpyroBopoTsr
OMOTCHHBIX PJIEMEHTOB B TIPUPO/JIE

XUMHUUECKHE CBOICTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/II[OB, TUAPOKCUIAOB, KUCIIOT,
coJiel u ,I[p) BaKOHOMepHOCTI/I B U3MEHEHNM CBOMCTB IMPOCTBIX BCHICCTB, BOAOPOJHBIX COG,Z[HHCHI/Iﬁ,
BLICHIMX OKCHUIAOB U THAPOKCHIOB

OcHoBHOe CoJIepiKaHue
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Bepcus nokymenra - 1 crp. 18 IlepBslii a3x3eMILIAp KOIIHMA Ne
Tema 3.3. JlabopaTopHbIe 3aHATHS OK 01
Unentuduxanus OK 02
HeOpraHHYECKHX JlaboparopHas padota «neHTudurkanms HeopraHn4ecKux BEILECTB). OK 04
BeIeCTB Pemienne skcnepUMEHTANIBHBIX 334ad IO XMMHUYECKMM CBOMCTBAM METAUIOB M HEMETAJUIOB, IO
pacro3HaBaHUIO U MOJIYYEHHUIO COEAMHEHUI METANIOB U HEMETAJIOB.
WnenTndukanys HEOPraHMYECKUX BEILIECTB C MCIIOJIb30BaHHMEM HX (DU3MKO-XMMHUYECKHUX CBOICTB,
XapaKTepHBIX KaueCTBEHHBIX peakuuil. KauecTBeHHbIe peakuuu Ha cyiabdar-, kKapOOHAT- U XJIOPHI-
aHMOHBI, HA KATUOH AMMOHMS
Paznea 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKUX BeleCTB
Tema 4.1. OcHoBHOe coJep:kaHue OK 01
Knaccudukanus,
CTpoeHHE 1 TeopeTnyeckoe o0yueHue
HOMCHKIIATYpa IlosiBnenue u pa3BUTHE OpraHUYECKO XUMUM Kak Hayku. [Ipeamer opranndeckoit xumun. Mecto u
OpraHMecKux 3HAYEHHME OPTaHMYECKON XMMHH B CHCTEME ECTECTBEHHBIX HAYK.
BELIECTB

XUMUYECKOE CTPOCHHE KaK TMOPSIOK COECIWHEHUS aTOMOB B MOJIEKYJIe COTJIAaCHO MX BaJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUUECKOTO CTPOCHHSI Opranuueckux coenunennit A.M. Bytieposa.
YrnepoaHblii CKeNleT OpPraHUYecKOil MOJEeKyNbl. 3aBUCUMOCTH CBONCTB BEHIECTB OT XMMHYECKOTO
CTpoeHUs MoJeKy. M3omepus u u3omepsl.

[lonstue o QynkuuonanbHoit rpymme. Paaukan. [lpuHnunel kimaccudukanmuu OpraHUYECKHX
coeMHeHU. MexxayHapoaHasi HOMEHKJIaTypa U MPUHIIUITBI HOMEHKJIATYPbl OPTaHUYECKUX COCTMHEHHM.
[TonsiTue 06 a30TcomepKalUX COSANHEHUAX, OMOTOTHYECKH aKTUBHBIX BelllecTBax (YrieBoaax, KUpax,
Oelkax ¥ Jip.), BBICOKOMOJIEKYJISIPHBIX COSTUHEHUSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

HpaKTuqecKne 3aHATUSA
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Bepcus nokymenra - 1 crp. 19 IlepBslii a3x3eMILIAp KOIIHMA Ne

Homenknatypa OpraHMyecKux COEIMHEHUH OTAENbHBIX KIIACcCOB (HACHIIIEHHBbIC, HEHACHIIICHHBIE U
apOMaTUYECKHE YIIICBOJOPOJBI, CITUPTHI, (DEHOJIBI, albJICTHIbl, KETOHBI, KapOOHOBBIC KHCIOTHI H JP.)
CocTaBieHHe TOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMYNI OPraHUYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, HCIIOJIB3Ysd WX Ha3BaHUSA 10 CHCTEMAaTHYCCKOW W TPHUBHAIBHOW HOMEHKJIATYpE (dTHIICH,
aneTuiieH, rHuiepuH, (eHon, dopManbIerui, YKCycHas KHCIIOTa, TNHMLWH). Pacdetsl mpocreiimieit
(hopMyIIBI OPraHMYECKON MOJIEKYITBI, UCXOIS U3 JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OPraHUYEeCKHUX
COCJTMHECHUH

OcHoOBHOe conepkaHue

20

TeopeTnyeckoe 00yueHue

16

@DU3UKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEIUHEHUH OTIENbHBIX KIJIAcCOB (OCOOEHHOCTH
KJ1accu(UKalMU U HOMEHKJIaTYpbl BHYTPHU KJlacca; FTOMOJIOTMUECKH psij 1 oOuiast popMysia; U30MepHs;
¢u3nyeckue CBOMCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI MOJYYEHUs): HpeiesibHbIe YIIeBOJOPOIbI
(ankaHbpl W 1UKIOanKaHbl). ['OopeHne MeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHHKOB TeIla B
NPOMBIIIICHHOCTH U ObITy. CBOiCTBa MPUPOJHBIX YIJIEBOJAOPOIOB, HAXOXKICHHWE B MPUPOAE H
MIPUMEHEHHE aJIKAHOB;

— HenpeieNbHbIe (AJIKeHbI, aIKUHBI U aJIKaJUeHbI) K apOMaTHUYeCcKHe yrieBo1opo sl ['opeHune aneTuneHa
KaK UICTOYHHK BBICOKOTEMIIEPATYPHOIO IIJIaAMEHH JIJIsl CBAPKH U PE3KU METAIIJIOB

— KUCTIOPOCOIepKAIINE COeAMHEHUS (CTTUPTHI U (PeHOIIBI, KAPOOHOBBIE KUCIOTHI M (PHUPHI, alTbIETHIBI 1
KETOHBI, JKUPBI, yrieBoasl). [IpakTudeckoe NpPUMEHEHHE ATHICHTIIMKONS, TJIuIepuHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ametaapieruia, YKCYCHOM KHUCIOThl. MpUla Kak COJM  BBICHIMX
KapOOHOBBIX KHCIIOT. MOOIIME CBOWCTBA MbLIa

OK 01
OK 02
OK 04
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Bepcus nokymenra - 1 ‘ crp. 20 ‘ IlepBslii a3x3eMILIAp ‘ KOIIHMA Ne

— a30Tco/iepKallre COeTUHEHHs (AaMUHBI 1 aMUHOKHUCIIOTHI, 0€TKK). BICOKOMONEKYIIpHbIE COSTUHEHUS
(cuaTeTHMYECKME U OWMONOTHYECKU-aKTHBHBIC). MoOHOMEp, TMOJIUMEp, CTPYKTYPHOE  3BEHO.
[Nonumepusanus 3TUIEHa KaK OCHOBHOE HalIPaBJIICHUE €r0 UCI0JIb30BaHUSI.

I'eneTnmueckas cBs3b MCKIY KilaCCaMH OPraHn4YCCKUX COGI[I/IHGHI/II\/'I

IpakTHyeckue 3aHATHS

CBoifcTBa OpraHMYEeCKMX COEJUHEHHUH OTAEIbHBIX KIJIAcCOB (TpUBHAJIbHAs M MEXAYHapoJHas
HOMEHKJIaTypa, XMMUYECKHUE CBOICTBA, CIIOCOOBI MONY4YEeHHs): MIpeiebHble (AJIKaHbl U IIUKJIOAIKAHBI),
HenpezenbHble (AJIKEHbI, aJKUHbBI U aJIKaJUeHbl) 1 apOMaTHYECKUE YIIIEBOAOPOAbI, CIUPTHI U (DEHOIIBI,
KapOOHOBBIE KUCIIOTHI U 3(HPHI, aTTbAECTHIBI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BEICOKOMOJIEKYIISIPHBIE
COEJMHEHUs. 3a/laHusl Ha COCTAaBJICHUE YPAaBHEHMH XMMHYECKHUX PEaKIHUi C ydacTHEM OpraHMYEeCKHX
BEIIECTB HA OCHOBAHMU UX COCTaBa U CTPOCHUS

Tema 4.3.
Wnentuduxamms
OpTraHUYECKHUX
BEIIECTB, UX
3HAYECHHUE U
MPUMEHEHHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOMN
TeSITEIbHOCTH
YyeJIoBeKa

OcHoBHOe CcoJIepiKaHue

TeopeTnyeckoe o0yueHue

buooprannueckue coeaunenus. IlpumeHenne u Ouosoruueckas poib yrieBoaoB. OKHCIEHHE
YIJIEBOJOB — WCTOYHHMK OSHEPIMU JKUBBIX Opran3MoB. OOJacTd NPUMEHEHHS aMHHOKHCIOT.
[peBpamenus 6eaK0B MUIIH B oprannimMe. buonoruueckue ¢pynkuuu 6enkoB. buonorudeckue GpyHkunu
XKUPOB. Potb opraHndyeckoi XMMHUH B pEIICHUU TTPo0JIeM MUIIEBOI 0€30MacHOCTH

Ponp opranuuyeckoil XMMHM B peIIEHHMH NpOOJIeM HHEPreTHdeckoil 0e30MacHOCTH, B Pa3BUTHU
MEUIMHBI, CO3JaHUH HOBBIX MaTEpUaJIOB, HOBBIX UCTOYHMKOB SHEPTUU (aJIbTEPHATUBHBIE HCTOUHUKH
sHeprun). OnacHOCTb BO3/ICHCTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIbHBIX KJIACCOB
(YyrneBoJopo/bl, CIUPTHL, (EHONBI, XJIOPOPTaHWYECKHE MPOU3BOJHBIE, ANBACTHUABI U JP.), CMBICIT

OK 01
OK 02
OK 04
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Bepcus nokymenra - 1 crp. 21 IlepBslii a3x3eMILIAp KOIIHMA Ne

MmoKasareirsa HpeaciIibHO HOHYCTHMOﬁ KOHIOCHTpAauu

JlaGopaTopHble 3aHATUA

JlaboparopHas paboTta: “VneHTHUKAIMS OPTraHHYECKUX COSIUHEHHA OTICIhHBIX KIACCOB™
WneHTnduKanms opraHudecKuX COSAMHEHUH OTACTBHBIX KJIACCOB (HA MPUMEpEe allbJCTHIOB, Kpaxmalia,
YKCYCHOUM KUCJIOTBI, OEIIKOB U T.I1.) C UCIIOJIb30BAaHUEM UX (PH3UKO-XUMHUYECKIX CBOMCTB M XapaKTEPHBIX
KayeCTBEHHBIX peakuuil. JleHarypammss Oenka mpu HarpeBaHud. L[BeTHbIE peaknuu OEJIKOB.
Bo3HUKHOBEHHE aHAMTUYECKOTO CUTHAJA C TOYKH 3PEHHUS XUMUYECKUX MPOIECCOB MPHU MPOTCKAHUH
KayeCTBEHHOW PeaKIIny, MO3BOJISIONICH NICHTH(QHUIINPOBATH MTPEIJIOKESHHBIC OPTaHUYECKUE BEIIECTBA

Pazpea S. Kunernveckne 1 TepMOAUHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHYECKHUX pPeaKI il

CkopocTb OcHoBHOE coep:kaHHe OK 01
XUMHUYECKHUX OK 02
PeaKIHiA. TeopeTnyeckoe o0yueHue

XuMH4eCcKoe

paBHOBECHe CKOpOCTh peakiuM, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (DAKTOPOB: MPUPOJBI PEarvupyroluX BeEIIeCTB,

KOHIICHTPAllUd PEArupyrolMX BELIECTB, TEMIEpaTypbl W IUIOMIAJAM PEAKIMOHHOM IIOBEPXHOCTH.
Tennosble 3¢ (heKThl XMMUYECKUX peakuid. DK30- U S3HIOTEPMHUUYECKHUE, PEAKIIHH.

OOpaTuMoCTh peakiuii. XMMHYECKOe PaBHOBECHE M €T0 CMEIICHUE N0/ ICHCTBUEM Pa3IMUHbIX (PAKTOPOB
(KOHIIEHTpalMs pEeareHTOB WM MPOAYKTOB pEaKIMH, MAaBlI€HHE, TeMmIepaTypa) i CO3JaHUs
ONTUMAJIBHBIX YCIOBUI IIPOTEKaHUs XUMUYeCKuX Ipoueccos. [Ipunnun Jle [latense
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Bepcus nokymenra - 1 cTp. 22 IlepBslii a3x3eMILIAp KOIIHMA Ne
Pasneu 6. PacTBopsI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
[TonsiTue o OK 02
pacTBOpax TeopeTnyeckoe o0yueHue OK 07
PactBopenue kak ¢usznko-xumuueckuid mporecc. PactBopbel. CrnocoObl MPUTOTOBICHUS PACTBOPOB.
PactBopumocTs. MaccoBast 101151 pacTBOpEHHOT0 BelecTBa. CMbICH MTOKa3aTes MpeleIbHO AOIyCTUMOM
KOHIIEHTPALIMU U €T0 UCIIOJIb30BAHKE B OIICHKE KOJIOTUYECKOM 0€30MacHOCTH.
[IpaBuia 5KOJIOrMYECKU LIEJIECOOOpPA3HOT0 MOBEJIEHUS B OBITY U TPYIAOBOM AESTEIBHOCTH B LIEJAX
COXPAHEHHUs CBOETO 3/I0POBbsI U OKPYKAIOIIEH MPUPOAHOU CpeJibl; OMACHOCTh BO3ACHCTBUS HA JKUBbBIC
OpraHU3MBbI OIIPE/ICIICHHBIX BEIIECCTB.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/IaHUN HA PACTBOPBI, UCIIOJIb3yEeMbIE B OBITOBOW H
IIPOM3BOJICTBEHHON JESTEIbHOCTH YeJIOBEKa
Tema 6.2. OcHoBHoOe coep:kaHue OK 01
Uccnenosanue OK 02
cBoiicTB pacTBopos [/IadopaTopHble 3aHATHS OK 04
JlaboparopHas paboTa «IIpuroroBieHne pacTBOPOBY.
[IpuroroBneHne pacTBOPOB 3a/laHHOI (MaccoBoi, %) KOHLIEHTpalMU (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMU) U OMPEACIICHUE CPEbl BOJHBIX PACTBOPOB.
Pemrenne 3aga4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpogeccuonanbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (colep:KaHNe NPUKJIATHOTO MOLYJIs1)
Paszpnea 7. XuMuA B ObITY M IPOM3BOCTBEHHOM 1eAATEJIbHOCTH YeJI0BeKa OK 01
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Bepcus nokymenra - 1 cIp. 23 IlepBslii a3x3eMILIAp KOIIHMA Ne

Xumust B ObITY U |OCHOBHOE COJeP:KAHUE 4 OK 02
IIPOU3BOACTBEHHOMN OK 04
eI TSIILHOCTH Teoperuueckoe o0yueHue 2 OK 07
YyeJioBeKa

Hogeiimne nocTrxeHus XMMUYECKOW HAYKW M XUMUYECKOM TexHosuoruu. Poib xumun B obecrieueHun

HKOJIOTUYECKOMH, SHEPreTHYeCKO 1 MUIIeBOM O€30MacCHOCTH, Pa3BUTUN MeAULIMHBL. [IpaBuia noucka u 1

aHaJIM3a XUMHUYECKOW HMHPOpMAUUM W3 pa3IUYHbIX HCTOYHHKOB (HayyHas M YydeOHO-HayuyHas

JaUTEparTypa, CpeicTBa MaccoBoi nHdopmaiuu, cetb HTEpHET)

IIpakTHyeckune 3aHATHS

[Touck ¥ aHamM3 KEMCOB O MPUMEHEHHUH XUMHUYECKHX BEIIECTB W TEXHOJOTHHA C ydeToM Oyayiein

npoeCCHOHAIBHOW ~ AEATENbHOCTH 1O  TeMaM:  BaKHEHIIME  CTPOUTENbHBIE  MaTepUalbl,

KOHCTPYKIIMOHHBIE ~MAaTEepHUaIbl, KpPACKH, CTEKJIO, KEepaMuKa, MaTepuanbl [Js AJIEKTPOHHUKH, 1

HaHOMaTepuasabl, TEKCTUIbHbIE BOJOKHA, MCTOYHUKHA OHHEPIrUH, OPraHUYECKUE U MHHEpAJbHBIC

yI00peHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHS.

3amura: [IpeacraBnenue pe3ynbTaToB pelIeHHs KeWcoB B (hopMe MUHHU-TOKIAAa C IPEe3eHTAeH

IIpoMeskyTOUHAS aTTeCTANMS MO IUCIUIINHE (3a4€T) 2

Bcero 72
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DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
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«YensOunckuii rocynapcrBeHnslil yansepenter (GI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y
Pabouas nporpamma yueOHON AU CHUIIIUHBL

BJ. 07 «Xumusi»
CnermansHoct 09.02.07 — MHpopMaIoHHbIE CHCTEMBI U TPOrpaMMHPOBaHUE
Bepcus nokymenra - 1 ‘ crp. 24 ‘ IlepBslii a3x3eMILIAp ‘ KOIIHMA Ne

3. YCJIOBUS PEAJTU3ALIMYA TPOTPAMMBI OBILIIEOBPA3OBATEJILHOM
JTACHUTIINHBI

3.1. TpeGoBaHuss K MUHUMAJTbHOMY MATEPHATbHO-TEXHHYECKOMY
o0ecrne4yeHHu 10

st peanu3aniid  POTPaMMbl  JUCIUTUTHHBI JOJIKHBI OBITh MPEIyCMOTPEHBI
CIIEYIONINE CHEIUATbHBIC MOMEIICHUS: y4eOHbI KaOWHET XUMHUH W/WIH Y4eOHOU
XUMUYECKOU J1abopaTopuH.

ObOopynoBanne Yy4yeOHOro kaduHera (HarjsiAHble TMOCOOMsI): HaOOPHI
HIAPOCTEP>KHEBBIX MOJIETIEH MOJIEKYJI, MOJENIH KPUCTAJUTMUYECKUX PEIIETOK, KOJUIEKIIUU
MPOCTBIX M CIIOKHBIX BEIIECTB W/WIM KOJUICKIIUW TOJIMMEPOB; KOJUICKIIUS TOPHBIX
nopoa Y MHUHeEpanoB, Tabnuima MeHaeneeBa, yueOHble (UIBMBI, I1U(PPOBHIE
o0pa3oBaTEeNbHbIE PECYPCHI.

Texnnueckue cpeacTsa 00y4eHHs:

Kabuner ecTecTBeHHO-HAyUHBIX AUCHUILINH — yueOHas ayautopus Ne 1-0.

O6opynoBanue: ydyeOHass mebenb, MOCKAa yYEHHYECKass HACTEHHas, pabodwne
mecta 11t 30 oOydaromuxcs, padodee MecTo mpenogaBaresis. MynbTUMEIUNHBINA
KOMILIEKC, TOPTAaTUBHBIN (HOYTOYK, JEMOHCTPAIMOHHBINA SKpaH, IPOEKTOD).

JleMoHCTpallMoHHOe O0OpYIOBaHKWE U y4eOHO-HATISIAHBIC MOCOOMS: TUTAKATHI,
HArJISIAHBIA U pa3daTOYHbIM MaTepuall.

[IporpammHoe obecrieueHue:

1. MS Windows 10. JIunienzuu 6eccpounsie. JloroBop Ne K-0033 ot 31.01.2019r.

2. MS Office 2016. Jluuensum Oeccpounsie. JloroBop AD-44-82-18 ot
14.02.2019.

3. IO «AnTtuBupyc Kacnepckoroy, nuien3snonnsiii forosop Ne 1013/K-2773 ot
11.12.2017r.

4. CIIC «I"apant», norosop Ne K-2841-P ot 11.12.2018r.

5. CIIC «KoncynbTranTy, cornamienue o corpyaaudectse Ne 31 20.05.2003r.

Oob6opynoBanmne Jjadboparopuu M padoYux MecT Ja0OPaATOPMU: MEH3YPKH,
MUTIETKA-KATEIbHAUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, IPEIMETHBIC U TTOKPOBHBIC
CTEKJIa, IJIAHIIETHI I KamnelbHbIX peakuuii, (uibTpoBalibHAs Oymara, IpOMBIBAJIKH,
CTEKJISTHHbIE IPOOUPKHU, PE3UHOBBIE MPOOKH, (HOHAPHKHU, HAOOpP PEAKTUBOB, CTEKJISTHHbBIE
MAJOYKH, IITATUBHI JIJIs1 POOUPOK; MEPHBIE IIMIIMH/IPBI, BODOHKU CTEKJISTHHBIE, BOPOHKU
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nenutenbHble nunHApudeckue (50-100 M), cTynku ¢ necTukoM, papopoBbie HYAIIKH,
NUHUETHI, (UIABTPHl OyMa)KHbIE, BaTa, Mapiis, YacoBbIE CTEKJIa, AJIEKTPOIUIUTKH,
7abopaTopHbIE MITATHBBI, CIUPTOBBIE TOPEIKH, CITUYKHU, TPUOOP /IS TOTYyYEHHUs Ta30B
(w1 poOupKa ¢ Ta300TBOJHON TPYOKOIi), nepxKaTenu AJis TPOOUPOK, CKISIHKU JJis
XpaHEHMs PEAKTHUBOB, pa3daTOYHbIE JIOTKH; XUMU4eckue crakansl (50, 100 u 200 mn);
HINaTeNy; MUHIETHI; TUTeJIbHBIE IIUIIIbI; CEKYHAOMEpPHI (TaiMephl), MEpHbIE TPOOUPKU
(ra 10-20 mu1) 1 MepHBbIe KoJObI (25, 50, 100 1 200 M), BoasHas 6aHst (WM TEPMOCTAT),
CTEKJISTHHBIE TAaJIOYKW; KOHHMYecKue KoiObl st TtutpoBanus (50 u 100 wmu);
WHAMKATOPHbIE TIOJIOCKU JUIsl onipeaenenus pH u cranmapTHas MHAMKATOpHAS IIKAJa;
YHUBEPCAbHBIN MHAUKATOP; tuneTku Ha 1, 10, 50 mu (unu qo3arops Ha 1, 5 u 10 mi),
OrOpeTKu JJIsi TUTpOBaHMs, MeAuIMHCKUE wmmpuibl HAa 100—150 mn, maGoparopHbie
W/WIM aHaIUTHYecKue Becbl, pH-meTphl, cymmnbHbId 1mKad, U Jp. 1adOpaTopHOE
o0opyI0BaHUE.

3.2. UupopmanuonHoe odecnieyeHue peaau3anu MporpaMmbl

1. Pymzutuc I'.E, ®enpaman @.I'. Xumus. Opranndeckas xumus. 10 kiacc.
ba3oBbiii ypoBeHb. DiekTpoHHas opma yueOHUKa.

2. Pynzutuc I'.E, ®enpaman @.I'. Xumus. Opranuveckas xumus. 11 knacc.
baz3oBbiii ypoBeHb. DiekTpoHHas popma yueOHUKa.

3. [Napmmn, A. II. Opranudeckass XuMusi B pUCYHKax, TaOaumax, cxemax
[DnexkTponHbIi pecypc|: yuednoe nocodue mist CI10 / A. I1. Napuiun. — 3-e uz ., uctp.
u gomn. — Mocksa : Opaiit, 2018. — 240 c. — (Cepus :IlpodeccuonanpHoe
obOpasoBanue). — Pexxum gocryma:www.biblio-online.ru/book/73CFD907-F528-4454-
A155-7FA85816BE4E

4. I'muaka H. JI. O6mias xumust. 3agauv ¥ yHnpaXKHEHHUsS [DJIEKTPOHHBIN
pecypc]: yaeOHo-tipakTrueckoe nmocooue mias CIIO / H. JI. I'munka ; mox pen. B. A.
[TonkoBa, A. B. babGkoBa. — Mockpa :IOpaiit, 2018. — 236 c. — (Cepus
:IIpodeccuonanbuoe oOpa3oBaHue). — Pexum nocrymna:www.biblio-
online.ru/book/28F8AFE1-E2BA-40DD-9829-4E9FC33CF26D

5. Zaitme O. C. Xwumwus. JlaGopaTopHbIil MpakTHKyM W COOpPHUK 3aaad
[DnexTponHbIN pecype] : yueoHoe mocodue mnsa CIIO / O. C. 3aiineB. — MockBa
HOpaiir, 2018. — 202 c. — (Cepus :IIpodeccuonanpHoe oOpa3zoBanme). — Pexum
noctyna: www.biblio-online.ru/book/CC295C0C-16C8-4FA3-AA10-02AD6544DAF7
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6. Hukonbsckuit, A. b. Xumus [DneKTpoHHBIM pecypc] : ydeOHUK U
npaktukyM 151 CI1O / A. b. Hukonwsckuii, A. B. CyBopoB. — 2-¢ u3j., nep. v A0, —
Mocksa : FOpaiit, 2018. — 507 c¢. — (Cepus :IlpodeccuonanpHoe oOpa3oBaHHUE). —
Pexum J0CTyIa: www.biblio-online.ru/book/9C43BE6F-1093-4551-BB03-
DA86598C10AB

JlononHUTENbHAS TUTEpaTypa:

1. Amnaphes, A. U. O6mias xumusa. COOpHUK 3a1aHUI ¢ IpUMEpPaMH PEILICHUI
[DnekTpoHHBIN pecypc]: yuedHoe nmocooue nis CI1O / A. U. Anapses, JI. 1. Adbonuna.
— 2-¢ m3a., ucnop. u gon. — MockBa : IOpaiit, 2018. — 127 c¢. — (Cepus
:IIpodeccuonanprOe oOpa3oBaHue). — Pexum nocrymna:www.biblio-
online.ru/book/A68ED09D-D513-4717-8473-545DB707C082

2. Kamunckuit, B. A. Opranunueckass Xumusl . TECTOBBIE 3aJaHUs, 3aJa4H,
BOIPOCHI [DneKTpoHHbIN pecypc]: yueOnoe nocodue nist CI1O / B. A. Kamunckuit. —
2-e wu3n., ucnp. u gon. — MockBa : IOpaiit, 2018. — 289 c¢. — (Cepus
:I[Ipodeccuonanbroe o0Opa3oBaHue). — Pexum noctymna:www.biblio-
online.ru/book/09EA6D71-8182-4441-9CC6-12677823A625

3. MapteiaoBa, T. B. Xumus [ 31aeKkTpoHHBIN pecypc]: yIeOHUK U IPAKTUKYM
s CITO / T. B. MapteinoBa, 1. B. Apramonosa, E. b. 'ogynos ; mox pea. T. B.
MapteiHoBoit. — Mocksa :FOpaiit, 2018. — 393 ¢. — (Cepus :IIpodeccuonanbnoe
oOpazoBanue). — Pexum npocryma:www.biblio-online.ru/book/C857772E-BD06-
4C00-81AC-518E104A9CE9

4. Mocksa, B. B. Oprannueckas xumusi: 0a30Bble IPUHIIAIIBI [ DTIEKTPOHHBIN
pecypc]: yueonoe nocodue s CI1O / B. B. MockBa. — 2-e uzn. — Mockaa : FOpaiiT,
2018. — 143 c¢. — (Cepus :IlpodeccuonansHoe obOpa3zoBanue). — Pexum
noctymna:www.biblio-online.ru/book/9E571A25-1C9A-4CF6-A8D8-92FF2788FF67

5. Ob6mas xumus. [IpakTukym [DneKTpOHHBIIN pecypc]|: yueOHOoe mocobue
s CIIO / H. JI. I'munka ; mox pexn. B. A. IlonkoBa, A. B. badkoga, O. B. Hecrepogoii.
— Mockaa :FOpaiit, 2019. — 248 ¢. — (Cepus :IIpodeccuonanpHoe ooOpazoBaHue). —

Pexum noctymna:www.biblio-online.ru/book/7C2980B4-92B9-4F92-A350-
C92D3F9B5140
6. OneitnukoB, H. H. Xumusa. AnropuT™bl pemieHHs 3ajad M TECThI

[DnexTpoHHBIN pecypc]: yueoHoe mocodbuwe g CIIO / H. H. Oneitaukos, I'. II.
MypaBbeBa. — 3-€ u3j., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 249 c¢. — (Cepus
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Bepcust 1okymenTa - | ‘ crp. 27 ‘ TlepBbiii HK3eMIIsp ‘ KOIUS Ne
:IIpodeccuonanbuoe o0Opa3oBaHue). — Pexxum nocrymna:www.biblio-
online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

7. Pocun, U. B. Xumus[DnekTpoHHBIN pecypc| :y4eOHUK U 3aJa4HHK IS
CIIO / N. B. Pocun, JI. /1. Tomuna, C. H. ConoBbeB. — Mockga :FOpaiit, 2018. — 420
c. — (Cepus :IlpodeccronanprHoe obpazoBanue). — Pexum moctyma:www.biblio-
online.ru/book/7678EFFE-1F8D-48 A3-AAE0-9F9E86320CB1

8. Cwmapsirun, C. H. Heoprannueckas xumus. [IpakTukym [DJIEKTpOHHBIH

pecypc]: yuebHo-mpaktudeckoe. nocodue ais CI1O / C. H. Cmapswirun, H. JI. barnager,
. B. MaiinakoBa. — Mockaa :lOpaiit, 2019. — 414 ¢. — (Cepus :IIpodeccuonanpnoe
obOpasoBanue). — Pexxum nocryma:www.biblio-online.ru/book/C5F91 A80-846B-4449-
AD7F-5CF4E3633D6F

9. CyBopoB, A. B. O0uias 1 HeopraHudeckasi XuMHus [ JIIEKTPOHHBIN pecypc]
: yueonuk 1t CIIO : B2 1. T. 1./ A. B. CyBopos, A. b. Huxkonbckuit. — 6-€ 3., ucrp.
u gpon. — MockBa :FOpaiit, 2018. — 292 c¢. — (Cepus :Ilpodeccuonanpnoe
oOpasoBanue). — Pexxum qoctyma:www.biblio-online.ru/book/65B7E681-47A6-4304-
95E6-9457DD679373

10.  Cygopos, A. B. Obmas 1 HeopraHudeckas XuMus [ DIEKTPOHHBINA pecypc]:

yueOnuk s CIIO : 82 1. T. 2./ A. B. CyBopos, A. b. Hukonsckuii. — 6-e u3., ucmp.
u gpon. — MockBa :FOpaiit, 2018. — 315 c¢. — (Cepus :Ilpodeccuonanbnoe
oOpazoBanue). — Pexum nocryna:www.biblio-online.ru/book/3FEBBA67-A0DA -
4101-BAFD-A95B643E09DD

11. Xwumwus [Dnexkrponusiii pecypce]: yuebnuk mns CIIO / FO. A. JleGenes, I'.
H. ®anees, A. M. I'ony6es, B. H. lllanosan ; mox obmi.pex. I'. H. ®daneeBa. — 2-e uz.,
nep. u gorn. — Mocksa : FOpaiit, 2018. — 427 ¢. — (Cepus :IIpodeccuonanpHoe
oOpaszoBanue). — Pexum goctyma:www.biblio-online.ru/book/A2ES8E03-CD8C-
428F-BB13-47BBABOF386E

12. Xwumwus. 3apaunuk [DaeKTpOHHBIN pecypc]: yueoHoe mocobue mist CI1O /
1O. A. JlebeneB [u ap.] ; mox odur.pen. I'. H. ®aneeBa. — Mocksa :FOpaiit, 2018. —
236 c. — (Cepus :IIpodeccuonanbaoe oOpazoBanue). — Pexum noctyna:www.biblio-
online.ru/book/776D1303-3CDD-42AE-89FC-DEC2F5D8COES

13. IlepbakoB, B. B. Heopranuueckas xumwus. Bompocbkl u 3amauu
[DnexTpoHHBIN pecypc] : yueoHoe nocodue st CI1O / B. B. Illep6akos, A. A. ®dupep,
H. H. bap6otuna. — 2-e u3z., ucmp. u aon. — Mocksa : FOpaiit, 2018. — 107 ¢. —

© ®I'BOY BO «Yenl'Y»
27



Muno6pnayku Poccrn
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@” 00pa30BaTeNbHOE YIPEKACHHE BBICIIEr0 00pa30BaHUs
«YensOunckuii rocynapcrBeHnslil yansepenter (GI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y
Pabouas nporpamma yueOHON AU CHUIIIUHBL

BJ. 07 «Xumusi»
CnermansHoct 09.02.07 — MHpopMaIoHHbIE CHCTEMBI U TPOrpaMMHPOBaHUE
Bepcus nokymenra - 1 ‘ cTp. 28 ‘ IlepBslii a3x3eMILIAp ‘ KOIIHMA Ne
(Cepus : IlpodeccuonanmpHoe oOpa3zoBanue). —Pexum mocrymna:www.biblio-

online.ru/book/510CDAS50-7E17-40CB-BAS51-D4457D 188683
HNuTepHer-pecypcebl:

1. www.pvg.mk.ru (onmumnuana «Ilokopu BopoObEeBBI TOPBI»).

2. www.hemi.wallst.ru  (OOpa3oBarenbHBIM  CalT IS IIKOJIHHUKOB
«XUMUA).

3. www.alhimikov.net (OGpa3oBaTenbHBIN CalT AJIs1 MIKOJIHHUKOB).

4. www.chem.msu.su (21ekTpoHHas OHOIUOTEKa IO XUMHUH ).

5. www.enauki.ru (MHTepHeT-u3aHue s yuurened «EcTtecTBeHHBIE
HAyKN»).

6. www.september.ru (Meroauueckas razera «IlepBoe ceHTAOP»).

7. www.hvsh.ru (xkypHain «XuMus B IIKOIE).

8. www.hij.ru (kypHan «XuMHUS U XKH3Hb»). Www.chemistry-chemists.com

(3MEKTPOHHBIN KypHAT «XUMHUKU U XUMUS»).

3.3. VcnoBusa peanuzainuu paboueil MporpaMMbl Uil MHBAJIUAOB M JIMI[ C
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI

OOyuyeHne HMHBAJIWJIOB M JIAL C OTPAaHUYEHHBIMH BO3MOXXHOCTSMH 3/10POBBS
OpPTraHHW30BaHO COBMECTHO C JPYTMMH 00Y4arOIIUMUCH.

Jlnst ocBoeHusT y4eOHOM AUCHUIUIMHBI B (OHIAE OMOJIMOTEKH U 3JIEKTPOHHO-
OMOIMOTEUHBIX CUCTEMAaX UMEETCS OCHOBHAs U JIONOJHUTEIbHAS yueOHas JuTeparypa
B BH/JI€ JIEKTPOHHBIX TJOKYMEHTOB.

B nexkuumoHHBIX ayauTOpHsX ~ OOOpPYAOBaHBI  CHEHMAJbHBIE MeECTa C
BO3MOYKHOCTBIO PAa3MEIIEHUsI CTYIEHTOB Ha KPECIE-KOISCKE U IOJAKIIOYEHUS K
AIEKTPUYECKON CETU TEXHUYECKUX CPEACTB OOYUECHHUS.

IIpu npoBeneHny NpoLeaypsl OLIEHUBAHMS PE3YJIbTaTOB O0YyUEHUSI MHBAJIUIOB U
JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/10POBbSI ITPEYCMATPUBAETCS UCIIOJIb30BAHUE
TEXHUYECKUX CPEICTB, HEOOXOAMMBIX UM B CBSI3U C HX WHIUBUAYAIbHBIMU
ocoOeHHOCTSIMU. JlaHHBIE TEXHUYECKHE CPEACTBA MOIYT OBITh MPEACTABICHbI
PernonanbHbIM yueOHO-HAYYHBIM IIEHTPOM HHKJIIO3UBHOTO oOpa3zoBanus Yenl'V.

3.4. B ciyuae peanuzalMM AUCHMIUIMHBI C HCIOJIB30BAHUEM 3JIEKTPOHHOTO
o0yueHusl, AUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI OOIICHHE 00YJaIOIUXCS U
IPENoiaBaTessl OCYILIECTBISIETCS B PEXHUME pPEaIbHOIO BPEMEHM OHJIANH-TEKLIUN
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(BeOMHApHI), YaThl, BUACO-KOH(MEpPEHIIMW WM OTIokeHHoro Bpemenu (Moodle,
(bOpyMBI, 3TIEKTPOHHAS TI0UYTA, COUATILHBIC CETH, MECCEHIKEPHI ).

Bonpuryto gacTs BpeMeHH 00yJaronuecs caMoCTOsATEIbHO paboTaroT ¢ y4eOHo-
METOIUYECKUMH MaTepraiaMu. CTYJICHTB HIMEIOT BO3MOKHOCTh KOHCYJIBTHPOBATHCS C
MPEToaBaTesieM M0 BCEM BOMPOCAaM, BOZHUKAIOIIMM B XOJI€ CAMOCTOATEIHLHON PabOThI
nocpenactBoM  Moodle, ¢opyMoB, 3JEKTPOHHOW TIOYTHI, COIMAIBHBIX CETEH,
MECCEHIKEPOB.

JlocTym 00yJarommxcsi K y4eOHbIM pecypcaM B PeKUME OTII0KEHHOTO BPEMEHH,
CaMOCTOATETHFHOU paObOThI OCYIIECTBISIETCS YePe3 CETh MHTEPHET B YAOOHOM /ISl HETO
MeCTe, BpEMEHU U TeMIIE.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCIUILJIAHBI

KoHTponb u olieHKa pe3yibTaToB 00yYeHHs OCYIIECTBIISIETCS MPENOJaBaTEIeM B
Mpoliiecce MPOBEAEHUS MPAKTUYECKUX 3aHATHUI U JIabOpaTOPHBIX pabOT, TECTUPOBAHMS,
a TaKXe BBIMOJIHEHUS OOYYArOUIUMUCS HWHIUBUIYAIbHBIX 3aJaHUM, TPOEKTOB,
ucciaenoBaHui. Pe3ynbrarsl 00ydeHuUs OnpeensitoT, YTO 00yUaroIuecs 10 KHbI 3HATH,
ITIOHUMATh U IEMOHCTPUPOBATH 110 3aBEPLICHUN U3YYEHUS JUCHUIUIUHBI.

Jnst popmupoBaHusi, KOHTPOJS M OLIEHKH PE3yJbTaTOB OCBOCHHUS Y4eOHOI
JUACLHUIUIMHBL UCIIONB3YETCSl CUCTEMa OLIEHOYHBIX MEPONPHUSITHN, MPEICTABISIONIAs
cO00i1 KOMIIIEKC Y4eOHBIX MEPOTIPUSITHI, COTJIACOBAaHHBIX C pe3yJIbTaTaMu 00yYeHUs U
chopmymupoBanHeix ¢ ydetrom DPI'OC COO (mpeaMerHble pe3ysbTaThl IO
nucturirae) u @I'OC CII0.

Tunobl oleHOYHBIX

OK/IIK | Moayas/Pa3nen/Tema | Pe3yabrat 00yuenust .
MeponpusiTuii

OcHOBHOe coep:kaHue

DopMyJIHPOBATH
0a30Bble MOHSTHS U
3aKOHbI XUMMHU

Paszgen 1. OcHOBBI
CTPOEHUs BellecTBa

© ®I'BOY BO «Yenl'Y»
29



Muno6pnayku Poccrn

Y

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
00pa30BaTeNbHOE YIPEKACHHE BBICIIEr0 00pa30BaHUs
«YensOunckuii rocynapcrBeHnslil yansepenter (GI'BOY BO «Uenl'Vy)

Komnemx Yenl'Y

Pabouas nporpamma yueOHON AU CHUIIIUHBL
BJ. 07 «Xumusi»

CnermansHoct 09.02.07 — MHpopMaIoHHbIE CHCTEMBI U TPOrpaMMHPOBaHUE

Bepcus nokymenra - 1 ‘

cTp.

30 ‘

IlepBslii a3x3eMILIAp

KOIIHMA Ne

1.1

OK 01

CtpoeHne aToMOB
XUMHUYECKUX 3JIEMEHTOB
U IPUPOJA XUMUYECKON
CBA3U

CocCTaBIsTh XUMHYECKHEC
(bopMyIIBl COeTUHEHUH B
COOTBETCTBUH CO
CTENICHBIO OKHCIICHUS
XUMHYECKHX 3JIEMEHTOB,
UCXOJIS U3 BAJICHTHOCTH U
AIIEKTPOOTPHIIATEIIEHOCTH

1. Tect «CTpoeHune aTOMOB
XUMUYECKHUX AJIEMEHTOB U
IIPUPOJA XUMUYECKOHN CBA3U.

2. 3agauym Ha COCTaBIICHUE
XUMHYECKHUX (HOopMyIT
JIBYXaTOMHBIX CO€IMHEHUN
(okcHI0B, CyNb()HIOB, TUIPHUIOB
U T.OL.).

3. 3agaHus Ha UCIIOJIb30BAHUE
XUMHYECKON CUMBOJIMKU U
Ha3BAHUU COEMHEHMI 110
HOMEHKJIAType MEKTYHAPOIHOTO
CO03a TEOPETUYECKON U
MPUKIIATHON XUMUH U
TPUBUATLHBIX Ha3BAHUU IS
COCTaBJICHUSI XUMHUYECKUX
(bopMyIn IByXaTOMHBIX
coeMHEeHUH (OKCHUIIOB,
Cynb(pHUI0B, TUAPUIIOB U T.I1.) U
JIPYTUX HEOPTAaHUIECKUX
COEMHEHUN OTJIEIbHBIX KJIACCOB

1.2

OK 01
OK 02

[Teproauueckuii 3aKOH U
tabmuma J[.1.
Menpeneena

XapakTepu3oBaTh
XUMHUYECKHE IEMEHTHI B
COOTBETCTBUHM C UX
MI0JIO’KEHUEM B
MIEPUOIUYECKON CHUCTEME
XUMHUYECKUX JIEMEHTOB
J.. Menneneena

1. Tect «MeTamnuueckue /
HEMETaJIMYeCKUe CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOEHHUEM M TIOJIOKEHHEM B
NIEPUOIUYECKON CHCTEME
XUMUYECKUX 3jieMeHToB [[. 1.
Menneneenay.

2. IlpakTuyueckue 3ajlaHus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB U MEPUOTUUECKUM
W3MCHCHUEM CBOMCTB
XHMHYECKHX 3JIEMECHTOB U UX
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Muno6pnayku Poccrn

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@” 00pa30BaTeNbHOE YIPEKACHHE BBICIIEr0 00pa30BaHUs

«YensOunckuii rocynapcrBeHnslil yansepenter (GI'BOY BO «Uenl'Vy)

Komnemx Yenl'Y

Pabouas nporpamma yueOHON AU CHUIIIUHBL

BJ. 07 «Xumusi»
CnermansHoct 09.02.07 — MHpopMaIoHHbIE CHCTEMBI U TPOrpaMMHPOBaHUE
Bepcust nokymenTa - 1 crp. 31 [lepBe1it sx3emMLIsIp KOITHA Ne

COCTMHCHHUN B COOTBETCTBHH C
nosioxkenueM Ilepuoanueckon
CHCTEME.

3. I[IpakTUKO-OpUEHTUPOBAHHbBIE
TEOPETUUYECKHUE 3aJaHus HA
XapaKTepU3alui0 XUMUYECKUX
AJIEMEHTOB: «MeTaindeckue /
HEMETaJUIMYeCKUEe CBOMCTRA,
3JIEKTPOOTPULATENBHOCTD U
CPOJCTBO K DJIEKTPOHY
XHMHYECKHUX DJIEMCHTOB B
COOTBETCTBUE C UX DJIECKTPOHHBIM
CTPOECHHMEM U MOJI0KEHUEM B
MEPUONYECKOIN cCucTeMe
XAMHYECKHUX JIEMCHTOB

J.1. Menneneera»

2 XapakTtepu3oBath THILI | KoHTpoaLHA"A padoTa
Paznen 2. XuMuyeckue P P . P P
XMMHUYECKHX Peakuni «CTpoeHue BemecTBa u
peakuuu
XHMHUYeCKHe peakiun»
2.1 |OK 01 Turel XuMHYECKUX CocraBniaTh peakuuu 1. 3aaun Ha cocTaBiieHUE

OK 04 |peakmuit

COCTMHEHUS, Pa3JI0KCHUS,
oOMeHa, 3aMeIleHHS,
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIHHBIE
peaxiuu

YpPaBHEHUH pPEaKIUil:

— COCIMHEHUS, 3aMEILCHNUS,
pas3oxKeHus, 0OMeHa;

— OKHCIIUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKITUH C
UCTIONIb30BaHUEM METO/Ia
3IEKTPOHHOTO OanaHca.

2. 3aaun Ha pacyeT MacChl
BEIIECTBA WK 00bEMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH 00bEMY
OJIHOTO U3 y4acTBYIOIIUX B
p€aKkIyu BEMIECTB; PACUETHI
Macchel (00BEMa, KoTMIecTBa
BEIIECTBA) MPOYKTOB PEAKIIUH,
€CJIM OJIHO U3 BEILIECTB UMEET
pUMecH
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Muno6pnayku Poccrn

Y

denepabHOE rOCYAapPCTBEHHOE OI0PKETHOE
00pa3oBarebHOe YUPEKICHHUE BBICIIEr0 00pa3oBaHus

«YensOunckuii rocynapcrBeHnslil yansepenter (GI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

Pabouas nporpamma yueOHON AU CHUIIIUHBL
BJ. 07 «Xumusi»
CnermansHoct 09.02.07 — MHpopMaIoHHbIE CHCTEMBI U TPOrpaMMHPOBaHUE

Bepcus nokymenra - 1

cTp. 32

IlepBslii a3x3eMILIAp

KOIIHMA Ne

2.2 DIIEKTPOJIUTHYECKAS CocTaBiATh ypaBHEHUS 1. 3amanus Ha cocTaBieHUE
JUCCOIMAINS Y MOHHBIA | XUMUYECKUX PEAKIINH MOJICKYJISIPHBIX ¥ HOHHBIX
oOMeH MOHHOTO 0OOMeHa ¢ peaxIyii ¢ y4acTueM KHCIIOT,

y4acTUEM OCHOBaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |YCTAHOBIECHUE U3MEHEHUS
KHUCJIOTHOCTH CPEbI
2. JlaboparopHas pabota "Twurb
XUMUYECKHUX peakuuii”

3 Pasnen 3. Crpoenue n |MccaenoBars crpoenue u| Konrpoabnas padora
CBOlicTBa cBOliCTBa «CBoOliCTBa HEOPraHMYeCKHUX
HEOpPraHu4ecKux HEeOpPraHu4ecKux BellecTB)

BellecTB BellleCTB
3.1 | OK 01 Knaccudukanus, Knaccudunuponatsb 1. Tect «<HomeHknaTypa u
[1K.. HOMEHKJIaTypa U HEOpraHU4YeCKue Ha3BaHHE HEOPTaHMUECKHUX

CTpOCHHUE
HCOPTraHNMYCCKUX
BCILICCTB

BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BEIIECTB UCXOJIS U3 UX
XUMUYECKOU (HOPMYITBI WITH
COCTaBJICHUE XUMHUYECKON
(bopMyITbI UCXO/IS U3 HA3BAHUS
BEIIECTBA 110 MEXTyHAPOTHOM
WJIN TPUBHAJIBHON
HOMEHKJIAType».

2. 3ajauy Ha pacyeT MacCcOBOM
J10J1i (MacChl) XUMHUYECKOTO
aJeMeHTa (COeTUHEHHNS ) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3aaHus 10

KJ'IaCCI/I(bI/IKaLII/II/I, HOMCHKIJIATYpC U

XUMHYECKUM (popmyram
HEOPTaHUYECKUX BEIIECTB
Pa3IUYHbIX KJIACCOB.

4. lpakTyeckue 3aJaHus HA
oTpesiesieHne XUMUYECKOM
AKTHBHOCTH BEILECTB B
3aBUCUMOCTH BUJIa XUMUYECKON
CBSI3M M TUTIA KPUCTAJUTMYECKOMN
peleTKu
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Muno6pnayku Poccrn

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
00pa30BaTeNbHOE YIPEKACHHE BBICIIEr0 00pa30BaHUs

«YensOunckuii rocynapcrBeHnslil yansepenter (GI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

Pabouas nporpamma yueOHON AU CHUIIIUHBL

BJ. 07 «Xumusi»
CnermansHoct 09.02.07 — MHpopMaIoHHbIE CHCTEMBI U TPOrpaMMHPOBaHUE
Bepcust nokymenTa - 1 crp. 33 ‘ [lepBe1it sx3emMLIsIp KOITHA Ne

3.2 | OK 01 DU3NKO-XUMUYECKUE YcTanaBinBaTh 1. Tect «Ocobennoctu
OK 02 |cBoiicTBa 3aBHUCUMOCTb (PU3UKO- XUMUYECKUX CBOMCTB OKCHJIOB,
IIK... HEOPraHUYECKUX XUMUYECKHUX CBOMCTB KHCJIOT, OCHOBaHU, aM(pOTEPHBIX
BELIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCUIOB U COJIEI.
OT CTPOEHUS aTOMOB U 2. 3ajaHMs Ha COCTaBIICHUE
MOJIEKYJI, @ TAK)KE THIA  |ypaBHEHUH XMMUYECKHUX peaKIuil
KpUCTAJIINYECKON C Y4acCTHEM IPOCTHIX U CI0KHBIX
pELIETKH HEOPraHMYECKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAJIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOpPraHUYECKUX KUCIIOT,
OCHOBaHMU M aM()OTEPHBIX
TUAPOKCUIOB, HEOPIraHUUECKUX
CoJIeH, XapaKTepU3yILUIUX UX
CBOICTBa U CIIOCOOBI MOJTYYEHUS.
3. IlpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a1aHNs HA
CBOWCTBA U MOJy4YEeHUE
HEOPraHNYEeCKUX BELIECTB
3.3 | OK 01 WNnentuduxanus HccnenoBath 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHM4ecKux KA4eCTBEHHBIC PEAKIMM  |3aJIaHUs [10 COCTaBJICHUIO
OK 04 |Bewects HEOPraHMYECKUX BEIIECTB |XMMUYECKUX PEAKLUN C y4acTUEM
HEOPraHNYEeCKUX BEUIECTB,
UCTIONb3YEMBIX IS UX
UACHTH(DUKAII.
2.JIaGopaTopHas pabora:
“Unentuduxanus
HEOPraHWYECKUX BEIIECTB’

4 Pa3znen 4. Crpoenue u |UcciaenoBats crpoenue u|KonrposbsHas padora
CBOliCTBa cBoiicTBa oprannveckux («CTpoeHue u cBoiicTBa
OpPraHN4YecKux BeIeCTB OPraHu4YeCKHUX BelecTB»
BelIeCTB
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Muno6pnayku Poccrn

Y

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
00pa30BaTeNbHOE YIPEKACHHE BBICIIEr0 00pa30BaHUs
«YensOunckuii rocynapcrBeHnslil yansepenter (GI'BOY BO «Uenl'Vy)

Komnemx Yenl'Y

Pabouas nporpamma yueOHON AU CHUIIIUHBL

BJ. 07 «Xumusi»
CnermansHoct 09.02.07 — MHpopMaIoHHbIE CHCTEMBI U TPOrpaMMHPOBaHUE
Bepcus nokymenra - 1 ‘ crp. 34 ‘ IlepBslii a3x3eMILIAp KOIIUANe
4.1 | OK 01 Knaccudukamms, KnaccudumupoBats 1. 3aganus Ha cocTaBICHUE
CTPOECHUE U OpraHWYEeCKHE BEIIECTBA B |HA3BAHUW OPTraHUYECKHUX
HOMEHKJIaTypa COOTBETCTBHU C UX COEAMHEHUN IO TPUBUAIILHON WIIH
OpPraHUYECKHUX BEILECTB |CTPOCHUEM MEXKIyHApOAHOU
CUCTEMAaTUYECKOH HOMEHKJIaType.
2. 3agaHusg Ha COCTaBIICHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYII
OpraHUYEeCKHUX BEILECTB
OTIEIBHBIX KJIACCOB.
3. 3ajaun Ha onpezeseHue
npocTteniel GopmMyIbl
OpraHUYeCKOU MOJIEKYJIbI, UCXOMS
U3 AJIEMEHTHOTO cocTaBa (B %)
42 | OK 01 CBoiicTBa OpraHUYECKHUX | Y CTAHABIUBATh 1. 3amaHus Ha COCTaBJICHUE
OK 02 |coenuHeHui 3aBHCUMOCTD (PU3UKO- YpaBHEHUN XUMHUYECKUX pEaKLIUn
OK 04 XUMUYECKHUX CBOMCTB C y4acTHEM OPraHUYECKUX

OpPraHUYEeCKHUX BELIECTB OT
CTPOEHUS MOJIEKYI

BEILECTB HA OCHOBAHUHU UX
COCTaBa U CTPOCHHS.

2. 3ajaHus Ha COCTaBJIICHHE
YpPaBHEHUN XUMUYECKUX PEAKIIUH,
WUTFOCTPUPYIOLIUX XUMUYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MIPOTEKaHUs JaHHBIX PEaKLHi U
T€HETUYECKOU CBS3H
OpPTraHUYECKHUX BEILIECTB PA3HBIX
KJIACCOB.

3. PacuyeTtHbie 3a1aun 1o
YpaBHEHUSIM PEAKIINI C yJaCTHEM
OpPTraHUYECKHUX BEIECTB.

4. JIaGopatopHas pabora
“IIpeBpaliieHuss OpraHUYECKUX
BEIIIECTB MPY HarpeBaHuu"
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Muno6pnayku Poccrn

Y

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
00pa30BaTeNbHOE YIPEKACHHE BBICIIEr0 00pa30BaHUs
«YensOunckuii rocynapcrBeHnslil yansepenter (GI'BOY BO «Uenl'Vy)

Konnemx Yenl'yY

Pabouas nporpamma yueOHON AU CHUIIIUHBL
BJ. 07 «Xumusi»

CnermansHoct 09.02.07 — MHpopMaIoHHbIE CHCTEMBI U TPOrpaMMHPOBaHUE

Bepcus nokymenra - 1 ‘ crp. 35 IlepBslii a3x3eMILIAp KOIIUANe
43 | OKO01 WNnentuduxarus UccnenoBath 1.ITpakTUKO-OpUEHTUPOBAHHBIE
OK 02 OPraHUYECKHUX BEIIECTB, |KAYCCTBECHHBIC PEAKIUU  |3aJIaHUs 110 COCTABIICHUIO
OK 04 |ux 3HaueHHE U OpraHUYEeCKHUX XUMUYECKHUX PEAKLUH C y4aCTHEM
IPUMEHEHHE B OBITOBOW |COEMHEHUN OTIENbHBIX |OPraHUYECKHX BEILECTB, B T.U.
Y IPOU3BOACTBEHHOMN KJIACCOB UCIIOJIb3YEMBIX JJISI UX
NEeATEIbHOCTH YeJIOBEKA uACHTU(PUKAIY B OBITY U
IPOMBIIIIEHHOCTH.
2.JIaGopaTopHas pabora:
“Unentudukanusi OpraHn4ecKux
COEIUHEHNN OTAEIBbHBIX KJIaCCOB”’
5 Pa3znen S. XapakTepu3zoBathb
Kunernueckue n BJIMSAHHE PA3JIMYHBIX
TepMOAMHAMHYecKHe |(akTopoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE H CKOPOCTh
NPOTEKAHUSA XMMHUYECKHX Peakuui
XHMHUYECKHX PeaKkuuii
5 |OKO01 CxopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuumii. XMMMUYECKOE |BIMSHUE KOHLCHTPALMM |TCOPETHUUYECKUE 3aJJaHUs Ha
paBHOBecCHE pearupyronmx BemecTB U |aHaIu3 (PaKkTOpOB, BIUSIONIUX Ha
TEMIIEpPATypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHYECKON
XMMHYECKHX PEaKIUn peakuuu. [Ipaktuko-
XapakTepu3oBaTh OPUEHTUPOBAHHBIC 3aJJaHUS Ha
BIIMSIHUE U3MEHEHHUS npuMeHeHue npuHuuna Jle-
KOHLIEHTpauuu Bemects, |Lllarenbe miis HaX0XACHUS
peakuuu cpesl u HaIpPaBJICHUS CMEIIEHUS
TEeMIIepaTyphl Ha paBHOBECHS] XUMUYECKOM peaKuu
CMeIlleHNe XMMUYECKOrO |M aHalu3 (aKTOPOB, BIUSIOLINX
paBHOBeECHS Ha CMEIIEHNE XUMUYECKOTO
paBHOBECHS
6 HccaenoBath HCTHHHBIE
Pasnen 6. PacTBopbl PACTBOPBI € 3aJaHHBIMH
XapaKTepUCTUKAMH
6.1 | OK 01 [Tonsarue o pactBopax  |Paznuyath UCTUHHBIE 1. 3amaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpPHI pacTBOpPOB.
2. IlpakTHKO-OpUEHTUPOBAHHBIE
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Y

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
00pa30BaTeNbHOE YIPEKACHHE BBICIIEr0 00pa30BaHUs
«YensOunckuii rocynapcrBeHnslil yansepenter (GI'BOY BO «Uenl'Vy)

Komnemx Yenl'Y

Pabouas nporpamma yueOHON AU CHUIIIUHBL
BJ. 07 «Xumusi»

CnermansHoct 09.02.07 — MHpopMaIoHHbIE CHCTEMBI U TPOrpaMMHPOBaHUE

Bepcus nokymenra - 1

cTp. 36

IlepBslii a3x3eMILIAp

KOIIHMA Ne

pacyeTHble 3a/1aHUs Ha
JIMCTIEPCHBIE CHCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOU U
MIPOU3BOACTBEHHOM €SI TEIBHOCTH
YyeJioBeKa

6.2 | OK 01 Uccnenoanue cBoiicts |HccnenoBaTh GU3HKO- JlaGopaTopHnas pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
VCTHUHHBIX PaCTBOPOB
IT | IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKaAHME (COAeP/KAHNE TPHKJIATHOIO MOLYJIs1)
7 Paspen 7. OuenuBath nocJjecTBHs | 3aMUTa Keica (¢ yuerom
Xumus B ObITY H OBITOBOM U Oyayuiei npogeccuoHaIbHOMN
NPOU3BOACTBEHH O NPOU3BOACTBEHHOI AesITeJIbHOCTH)
AeATeJbHOCTH NAeATeJIbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3UI Ui
IKOJTOTHYECKOU
0e3omacHoOCTH

OK 01
OK 02
OK 04
OK 07

XuMus B ObITY U
MMPOU3BOACTBEHHOMN
JesITeTbHOCTH YeJI0BEKa

O11eHMBATh TOCJIEICTBUSA
OBITOBOH U
MIPOU3BOACTBEHHOMN
JIeSITEILbHOCTH YeJIOBEKa C
MO3UINH SKOJIOTHUECKON
0e30MmacHOCTH

Keiic (c yuetom Oynymiei
npodeccuoHaIBHOM
JeSATEeITbHOCTH )

Bo3MoxHEBIE TEMBI KEHCOB:

1. IloTermienne KIuMaTa u
BBICBOOOXKIEHHE Ta30BbIX
TUPATOB CO JIHA OKeaHa.

2. bynyimiue matepuansl 1Jisl aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHS.
3. HoBble maTepuansl ais
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MIPEnapaToB
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Muno6pnayku Poccrn

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

00pa30BaTeNbHOE YIPEKACHHE BBICIIEr0 00pa30BaHUs

«YensOunckuii rocynapcrBeHnslil yansepenter (GI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

Pabouas nporpamma yueOHON AU CHUIIIUHBL
BJ. 07 «Xumusi»
CnermansHoct 09.02.07 — MHpopMaIoHHbIE CHCTEMBI U TPOrpaMMHPOBaHUE

Bepcus nokymenra - 1

crp. 37 [lepBe1it sx3emMLIsIp KOITHA Ne
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