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1. O01mme MoJI0KeHU A

1.1. O6sacTh NPpMEHEHUs] IPOTPAMMBbI

PabGowas mporpamMma  yueOHOM  AMCUMIUIMHBI  SIBJISICTCS.  YacThlO  OCHOBHOM
npodeccHoHaNbHOM 00pa3oBaTeNbHON MPorpaMMbl B cooTBeTCTBUU ¢ PI'OC 1o cnenuanbHOCTH
09.02.12 TexHnuueckast SKCIUTyaTallds U COPOBOXKICHNE HH(DOPMAITMOHHBIX CUCTEM.

PaGouass mporpamma yueOHOW HAHUCHUUIUIMHBI HCIOJB3YIOTCA B MPOodeCcCHOHATHLHOM
o0pa3oBaHuH, Iie HEOOXOIUMBI 3HAHUS U YMEHHUS B COOTBETCTBYIOIIECH 00JIaCTH.

1.2. MecTO AMCHMILVIMHBI B CTPYKType OCHOBHOI HNpodeccHoHAJIbHOI 00pa3oBaTe/IbHOM
NPOrpaMMmblI:

Oo6meobpazoBatenbHas nuciuiuimaa bJ[.09 «Xumus» BXOgUT B 00s3aTENbHYIO 4YacTh
0011e00pa30BaTeIbHOrO MUKIa 00pa30BaTEIbHONW MPOTrPaMMBbI IOJATOTOBKH CIEUAIHUCTOB CPEIHETO
3BeHa 10 crenuanbHocTH CIIO 09.02.12 TexHuveckass OKCIUTyaTallds € COINPOBOXKICHHE
MH(OPMAILIMOHHBIX CUCTEM.

1.3. Hesn m 3agaum y4eOHOH JMCUMIUIMHBI — TPeOOBAaHUS K PpPe3yJbTaTaM OCBOCHHS
Y4eOHO# JMCIUIIIUHBI:

[leqblo y9eOHON TUCHMIUIMHEI ABISETCS (POPMHUPOBAHUE Y CTYIEHTOB MPEACTABICHUS O
XUMHUYECKON COCTaBISIOLIEH E€CTECTBEHHO-HAYYHONW KapTHUHBI MHUpa KaK OCHOBBI IPHUHATHUS
peuieHui B JKU3HEHHBIX M TPOU3BOJCTBEHHBIX CHUTYAIMSIX, OTBETCTBEHHOTO TIOBEJCHHS B
MIPUPOJHOM cpene.

JlJis mOCTHKEHUs TOCTaBICHHOH 1eTu padodas mporpaMma OpUEeHTUPOBaHA Ha PElICHHE
CJEeNYIOLIUX 3a4a4!

e chopMupoBaTHL NOHMMAHHME 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUUECKHUX MPOLIECCOB U
SABJICHUM B OKPYXKaKIEeH cpene, UEJOCTHOW HAyYHOW KapTHUHBI MHUPA, B3aMMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

®  0BJIaJIeThb YMEHHS COCTABJATH (HOPMYIIbI HEOPTAaHUUECKUX U OPTaHUYECKUX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEAKIUil, OOBSICHATh UX CMBICI, HHTEPIPETHPOBATH PE3YyIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB;

e chopMupoBaTh HABBIKM MPOBEJICHUS MPOCTEUIINX XUMUYECKUX IKCIEPUMEHTATbHBIX
UCCJIEIOBAaHUM € COONIOACHHEM IMpaBWJl OE30MAaCHOTO OOpallleHUs] C BELIECTBAMHU U
71a00paTOpHBIM 000PYI0BaHUEM;

e pa3BUTh YMeHHMSl HCHOJIB30BATH WHPOPMAIMIO XHUMHUYECKOTO XapakTepa U3
pa3IMYHBIX HCTOYHUKOB;

e chopMHPOBATh YMEHHSI NPOTHO3HPOBATHL IIOCJIEICTBUSA CBOEH JACATEIBHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB;

e cdopMupoBaTHL NOHMMAHME 3HAYUMOCTH [IOCTI)KCHUNW XUMHYECKOM HAYKH U
TEXHOJIOTHH JIJIsl Pa3BUTHSI COIMATBLHOM M MPOU3BOICTBEHHOU cep.



1.4. Ilnanupyemble pe3ybTaThbl 00y4eHUsI 10 JUCHHITIHHE
IInanupyemMble pe3yJbTaThl 0OCBOCHHS 001Ie00pa3oBaTe1bHOM AUcHMIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO

Koa
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIu i

IlnanupyeMble pe3yJbTaThl OCBOCHHS IMCUHUIIIHHBI

JAucnunimHapHbie

OK 01. Beibupatb
CTIOCOOBI PEIICHUS
3ama4
npodeccHnoHATEHOM
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3InYHBIM
KOHTEKCTaM

O01mue
JInyHOCTHBIE Ppe3yJabTaThl [OJKHBI OTPakaThb B
YacTu:
TPY/AOBOI0 BOCIIUTAHUSA:
— TOTOBHOCTH K  TPYyIdy, OCO3HAaHUE IICHHOCTH
MacTepCTBa, TPYIOII00UE;
— TOTOBHOCTH K aKTUBHOU ACATCIIBHOCTHU

TEXHOJIOTUYECKOH M COLMAJIBHOM HampaBiICHHOCTH,
CMOCOOHOCTh ~ MHUIUHUPOBATH,  IUIAHUPOBATH U
CaMOCTOSITEJILHO BBIIIOJIHATD TaKYyIO 1€ATEIbHOCTD;

— HHTEpec K paszIuuHbIM cdepam npodheccHoHaIbHOM

JESITEIbHOCTH.
MeTtanpeamMeTHbie pe3yJbTaThl JOJTAKHBI OTPAKATH:
OBananenue YHHMBEpPCAJIbHBIMH y4eOHbIMH

Mo3HABATEJIbHBIMU JAeHCTBHAMM:

a) 0a30BbIe JJOTHYECKHE TeiCTBHS:

—  CaMOCTOSITEITLHO (POPMYJIMPOBATH M AKTyaTU3UPOBATH
mpo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATb CymeCTBeHHLIﬁ IMPU3HAK NiIn
OCHOBaHUSl /s CpaBHEHHUS, KIaCCHPHUKAIUU H
0000MIeHHS;

—  OIpenensaTh TeIH JEATEILHOCTH,
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHUS,

— BBISIBIATH 3aKOHOMEPHOCTH ¥ TPOTHUBOpPEUHS B
paccMaTpruBaACMbBIX SABJICHUAX,

— BHOCHUTH KOPPEKTUBBI B JOCATCIbHOCTH, OIICHHMBATDH

3a/1aBaTh

JucuuninHapHbie pe3yJbTaThl JOJKHBI 0TPAKATh:

P6 01. chopMUpPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOMN
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, POJIH
XMMHAWA B TO3HAHWU SIBICHUH MPHUPOIBI, B (HOPMUPOBAHHUU
MBIIUICHUSI M KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAIbHON
IPaMOTHOCTH, HEOOXOJUMOW JJIsi pEIIeHUs MNPaKTUYECKUX
3aa4 M 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cpelie;

IIP6 02. BiageHue cUCTEMOM XMMHWYECKHMX 3HAHWM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIATalOIIM€  MOHATUSA  (XMMHYECKHH
JNIEMEHT, aTOM, OJJIEKTpOHHas o00o0Jjouka artoma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJa, BAJIEHTHOCTD,
IJEKTPOOTPHULATENBHOCTD, CTENEHb OKHUCIEHHUS, XMUMHMUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIepOoaHbIN
cKeneT, (YHKUMOHAJbHAs TpyNNa, paJukai, H30Mepus,
M30MEpbl, TOMOJIOTUYECKUN psf, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCJIOPO/- U a30TCOJEpXKAlINe COEAUHEHHs, OUOIOTHYECKU
aKTUBHbBIE BeleCTBa (YIJEBOIbI, XHUPbI, OCJIKH), MOHOMED,
MIOJINMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJISIPHBIE
COEIMHEHUS, KPUCTAJUIMUECKas pelIeTKa, THUIbl XUMUYECKUX

peakuui (OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMHUYECKHE, pEaKIMi HWOHHOrO0 oOMeHa), pacTBOp,
INEKTPOJIUTHI, HEDJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS
TMICCOTIMAINS,  OKHCIUTENIbh, BOCCTAaHOBUTENh, CKOPOCTBH

XUMHYSCKOMN pCaKknu, XUMHUUYCCKOC paBHOBCCI/IC), TCOpHUU U

5




COOTBCTCTBUEC PE3YJILTATOB LCIIAM, OICHUBATL PUCKU
HOCJ'ICI[CTBI/II\/'I JACATCIIBHOCTH.

0) 0a3oBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

BJIAJICTh HAaBbIKAMH Yy4eOHO-HCCIICIOBATEIILCKON H
MPOCKTHON JIEATEIBHOCTH, HAaBBIKAMH Pa3peIICHUS
pooem;

BBIABJIISITH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
aKTyaJIM3UPOBATh 3a/1a4y, BBIJIBUTATh THIIOTE3Y e€¢
pelICHUA, HAXOJUTh apryMCeHTBI AJIA JOKA3aTCIIbCTBA
CBOMX yTBEPXKICHWH, 3aJaBaTh IapaMeTpbl U
KPUTEPUU PELICHUS;

AHAJIM3UPOBATD IMOJTYYCHHBIC B XOAC PCUHICHUSA 3aaa4n
PE3YJIbTATHI, KPUTHYECKH OLICHUBATh ux
JOCTOBEPHOCTb, TPOTHO3UPOBATH H3MEHCHHE B HOBBIX
YCIIOBUSIX;

yMETh MEPEHOCHTh 3HAHHWS B TO3HABATEIBHYIO M
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIBHOCTH.

3aKOHBI  (TEOpHUS XHUMHYECKOTO CTPOCHHUS OpPraHU4YEeCKUX
BemectB  A.M. bytiepoBa, Teopus BIEKTPOJIUTHUYECKON
Juccounanuu, nepuoanueckuid 3akon .M. MenneneeBa, 3akoH
COXPAaHEHUS MAacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHH SI3bIK
XUMHUHU, (AKTOIOTUYECKHE CBEIEHHUS O CBOMCTBAaX, COCTaBe,
NOJlyYeHUu U Oe30MacCHOM HCIIONb30BAHUHM  BaKHEHIINX
HEOPTaHWYECKUX M OPraHWYeCKUX BEIIECTB B OBITY U
NPaKTUYECKON JEATEIbHOCTH YEIOBEKA;

IIP6 03. chpopMUpOBaHHOCTH YMEHUHN BBISABIATH XapaKTEpPHBIE
NPU3HAKK M B3aMMOCBS3b M3YUEHHBIX IMOHATHM, MNPUMEHATH
COOTBETCTBYIOIIME TOHATHUS TP OIHUCAHUU CTPOCHUS H
CBOMCTB HEOPraHMYECKHX W OPraHMYECKHUX BEUIECTB U UX
MPEBPAILCHH; BBIABIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSMU U TPEACTABICHUSMH JIPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

IIP6 04. cdhopMUPOBAHHOCT, YMEHHIl  HCIIOJIb30BaTh
HAaUMEHOBAHHUS XWMHMUYECKHX COCIMHEHHN MEXIyHapOIHOTO
COI03a TEOPETHYECKOM M MPUKIATHON XMMHUHU U TPUBUAIBHBIC
Ha3BaHUS BAKHEWIIIUX BEIIECTB (ITUJICH, alleTHJICH, TJIUIIEPUH,
¢denon, dopMmanbaerua, yKCycHas KHUCIOTa, TTIUIUH, YrapHBIN
ra3, yrJIeKUCJIBIA Ta3, aMMHUaK, TallleHas W3BECTh, HEralieHas
U3BECTh, MUTHEBAs COJa W JIPYTHX), COCTaBISATH (POPMYIIBI
HEOPraHUYECKHUX ¢ OPraHWYECKUX BEIIECTB, YPAaBHECHHS
XUMHUYECKHUX pEeaKIHid, OOBSICHATh MX CMBICH; MOATBEPkAAThH
XapakTepHbIC XUMUYECKHE CBOIicTBa BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3aMHUCSIMHU YpaBHEHUU
XUMHYECKUX PEAKIIU;

IIP6 05. cdopMupoBaHHOCTH yMEHUW  YCTaHABIWBATH
MIPUHAIC)KHOCTh M3YYCHHBIX HEOPTaHUYECKUX "
OpraHMYECKUX BEIIECTB K OMpPE/IEIECHHBIM KjaccaM U TpyIIaM
COCJMHEHMH, XapaKTEepU30BaTh HUX COCTaB W BaXKHEHIIUE
CBOMCTBA;  ONpENeNsITh  BUABl  XMMHUYECKHX  CBs3eil
(KoBaJieHTHAsl, MOHHAsS, METAJUIMYECKas, BOJOPOJHAs), THUIIbI




KPUCTAJUIMYECKUX ~ PELIETOK KJIaccu(uIpoBaThb
XMMHUYECKHE PEaKIHH;

I1P6 07. chopMHpPOBAHHOCTH YMEHUN MPOBOAUTH PACUETHI 11O
XUMHYECKUM (popMyinaM M ypaBHEHHMAM XMMHYECKHX PEaKIHi
C HCIIONIb30BAaHUEM (DM3NYECKUX BEIMYMH, XapPaKTEPH3YIOLIHX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacchl, oOBeMa
(HOpMallbHbIE ~ YCIIOBMSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCTIONIb30BAaTh CHCTEMHBIE XMMUYECKUE 3HAHUS U1l MPUHSTUS
pelIeH B KOHKPETHBIX )KU3HEHHBIX CUTYAIHsIX, CBSA3aHHBIX C

BCIICCTBAMU 1 UX IIPUMCHCHHUCM.

BEIIIECTB;

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE
CpeacTBa MOUCKa,
aHanusa u
HWHTEPIIPETAIIH
nHpopManuu u
nH(pOpMaIIUOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 3,124
npodeccnoHanbHOMI
JEeSATETbHOCTH

yacTu:

JIMYHOCTHBIE Pe3yJbTAaThl [JOJKHbI OTPaXkaTh B
HEHHOCTH HAYYHOI'0 NIO3HAHMS:
c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKu W  OONICCTBEHHOHW TPAKTHKH,
OCHOBaHHOI'O Ha Jasnore KYJBTYP,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa B
MIOJINKYJIBTYPHOM MHPE;

COBEpLICHCTBOBAHNE SI3BIKOBOM M  YMTATEIbCKOM
KYyJIbTYpbl KaK CpEeICTBAa B3aUMOJEHUCTBUS MEXIY
JIOJbMU U TTIO3HAHUS MUDA.

MeTal’lpeJIMeTH])Ie Pe3yJabTaThbl JOJKHBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH yY4eOHBIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:
B) padoTta ¢ undopmManmeii:

BIIQJICTh HABBIKAMHU TIONY4YeHHUS HHPOpPMAIUH U3
WCTOYHHUKOB  Pa3HBIX  THUIIOB,  CAMOCTOSITEIBHO
OCYILIECTBJIATH IIOMCK, AHAJIA3, CHUCTEMATHU3ALMIO U
WHTEPIpETAIio UHPOPMAIUA PA3THYHBIX BUIOB U
(dbopM mpeicTaBICHHUS,

CO3/1aBaTh TEKCTHI B Pa3MYHBIX (popmarax ¢ y4yeToMm
Ha3HaueHus: MHGOpMalMU M IIeJIEBOM ayJUTOpHH,

JucuMniuHapHble (NMpeIMeTHbIE) Pe3yJabTaTbl U J0JKHBI
0TPaKaTh:

[P0 06. BiageHUME OCHOBHBIMU METO/IaMU HAyYHOT'O MO3HAHUS
BEIECTB U XMMUYECKUX SIBICHUH (HaONIOJeHHE, U3MEpEHUE,
SKCHEPUMEHT, MOJICITMPOBAHHE);

I1P6 07. chopMHpPOBAHHOCTH YMEHUN MPOBOAUTH PACUETHI 11O
XUMHAYECKHM (OpMyJiaM U ypaBHEHHSM XUMHUYECKUX PEaKIIHi
C MCIIOJIb30BaHMEM (PU3NYECKUX BEJIMYMH, XapaKTEePHU3YIOLIMX
BEIIECTBA C KOJMYECTBEHHOHW CTOPOHBI: MAacchl, O0BeMa
(HOpManbHblEe  yCJIOBUSI) TIa30B, KOJMYECTBA  BEIIECTBA;
WCTIOJIh30BATh CUCTEMHBIE XUMHUYECKUE 3HAHUS JUIS TPUHSTHS
pelIeHNH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

IIP6 08. cdopmMHpOBaHHOCTP YMEHMH IUIAHUPOBaTb U
BBIMIOJIHATE ~ XUMHUYECKUH  SKCIIEpUMEHT  (TIpeBpalieHus
OpPraHUYECKUX BEIECTB MPU HArpeBaHUU, MOIyYEHHE STUIIEHA
W W3yYeHHWE €ro CBOWCTB, KAYeCTBCHHBIC pEaKIUH Ha
IBJETUABI, KpaxMmaj, YKCYCHYIO KHCIOTY; JleHaTyparus
OCIIKOB TPW HAarpeBaHWM, IIBETHBIE pEAKIUU  OEIKOB;
MPOBOJIUTh PEAKUUH HOHHOIO OOMEHa, OMNpEeIeNsiTh Cpemy
BOJIHBIX DPAaCTBOPOB, KadeCTBEHHBIC pEaKIWU Ha Ccyiabdar-,
KapOoOHaT- M XJIOPUA-aHHOHBI, Ha KAaTHOH aMMOHMS; pelaTh
SKCIIEpUMEHTabHBIE 3a7auu 1o TemaM "Meramisl" U
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BbIOMpas oNnTUMalbHyl0 (OpMy NpPEICTABICHUS U
BU3YyaIH3aLUHY;

— OLICHHMBATh JIOCTOBEPHOCTb,
uHpopMalMM, €€ COOTBETCTBHE
MOPaJIbHO-3THYECKUM HOPMaM;

JICTUTUMHOCTDB
IIpaBOBbBIM n

— BJaJeTh HAaBBIKAMH pPACIO3HABAaHHMA M  3aIIUTHI
uHbopManuy, UHPOPMALMOHHOW  Oe30macHOCTH
JMYHOCTH.

"Hemertaymibl") B COOTBETCTBUM C IPaBWJIAMH TEXHHUKH
0e30MmacHOCTH  MpU  OOpalleHMH ¢  BEHIeCTBAaMH U
1a00paTOpHBIM 00OPYAOBAaHHEM; MPEACTABIATh PE3YIbTATHI
XUMHYECKOr0 JKCIIepUMEHTa B (opMme 3alucu ypaBHEHUH
COOTBETCTBYIOLIMX pEaKUUd M (POpPMyIUpOBaTH BBHIBOJBI Ha
OCHOBE 3THUX PE3yJIbTATOB;

P66 09. chopMUPOBAaHHOCTH yMEHHUS  AHAJTU3UPOBATH
XUMHUYECKYI0 ~ HH(POpMAIMIO, TMOJy4aeMyl M3  pa3HbIX
MCTOYHHUKOB (CpelCTB MaccoBO mH(popmaiuu, cetb MuaTepHer

U JPYTHE).

OK 04. D¢ddexrTuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JInuHOCTHBIE pe3yJIbTaThl

YacTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

— TOTOBHOCTh BECTHM COBMECTHYIO JI€ATEIbHOCTh B
MHTEpeCcax rpakAaHCKOro OOIEeCTBa;

— YMEHHE  B3aUMOJEHCTBOBAaTb C  COLMAJIBHBIMU
WHCTUTYTaMU B COOTBETCTBUM C HMX (PYHKUHUSIMU U
Ha3HAYEHUEM.

MertanpeameTHble pe3yJbTaThl J0AKHBI OTPAKATH:

OgiaeHHe yYHHBEpPCATbHBIMH KOMMYHHMKATHBHBIMH

NeHCTBUAMM:

0) COBMeCTHas 1esITeJIbHOCTh!

— TIOHMMAaThb " UCIIOJIb30BaTh IIPEUMYILIECTBA
KOMaHJHOW U UHJIMBUyaIbHOU pabOThI;

— TINpUHHMATh  LEIM  COBMECTHOM  JESTEeNbHOCTH,
OpPraHM30BBIBATH U KOOPJIMHUPOBATH JEHCTBUS IO €€
JOCTUKEHUIO: COCTaBIIATh IU1aH JENCTBUH,
pacnpenenartb pojad C y4eTOM MHEHUN YYacTHHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI.

OBiaieHHe  YHMBepPCAJIbHBIMM  PeryJsiTUBHbIMH

NeHCTBUAMM:

I) NIPpUHSATHE ce0s M APYTUX JHOJCH:

— TPUHUMATh MOTHBBI U apIYMEHTHI IPYIUX JIOJEH npu

AOJIKHBI  OTpa’kKaTb B

,}II/ICIII/II[J'[I/IHaprIe (lee)]MeTHBIe) pe3yJbTaTbl U JO0J/IKHBI

0TPakKATh:

P66 08. cdhopmupoBaHHOCTH YMEHHMM IUTAHUPOBATH U
BBINIOJIHATh ~ XUMHYECKHH  DKCHEPUMEHT  (TpeBpaIlCHUs
OpPraHWYECKUX BEIICCTB MPU HAPEBAHWH, MOJIYICHUE ITHIICHA
U W3y4CHHE €ro CBOWCTB, KAUECTBCHHBIC pEaKIMH Ha
QIBJIETHIBI, KpaxMal, YKCYCHYIO KHCJIOTY;, JCHATyparus
OEKOB TMpU HArpeBaHUU, IIBETHBIE pEaKIUU OEIKOB;

MPOBOJUTh PEAKIIMM HOHHOTO OOMEHa, ONpEeNeNsTh Cpenxy
BOJIHBIX PAacTBOpPOB, KadeCTBEHHBIE pEaKIMH Ha Cynbdar-,
KapOOHaT- M XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS; pellarhb
SKCIEpUMEHTAIbHbIE 3aaud 1o TeMaMm "Metamnel" u
"Hemeramnbl") B COOTBETCTBUM C MPaBUJIAMU TEXHHUKH
0e30macHOCTM  Hpu  OOpalleHMM C  BellecTBaMH U
1a60paTOPHBIM  O0OPY/ZOBAaHUEM; TPEICTABIATh PE3yJIbTAThI
XMMHUYECKOTO HKCIepUMeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakuuii U (popmynupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTATOB.
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aHaJlM3e Pe3yJIbTaTOB JIEATEIHHOCTH;
MpPU3HABATh CBOE IMPABO M IMPaBO JPYrHX JIOJACH Ha
OIINOKHU;

pa3BHBaTh CIIOCOOHOCTH NMOHMMATh MHUpP C IO3WUIUU
JPYTOTO YeJIOBEKa.

OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHUHU KIIUMaTa,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,

3¢ pexTUBHO
JIEWCTBOBATH B
Ype3BBIYAITHBIX
CUTYaITUSX

JINYHOCTHBIE Ppe3yJibTaThl JOJKHBI OTPaxXkaTb B

YacTu:

IKOJIOTHYECKOr0 BOCIIMTAHUS:

— cpOpMUPOBAHHOCTh  SKOJOTHUYECKOH  KYJIBTYPHI,
[IOHUMAaHUE BIHSHUSA  COLUAIbHO-3KOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHON M COLHAIBHOMN
cpensl, OCO3HAaHHWE  IJOOAJIBHOIO  Xapakrepa
HKOJIOTHUECKUX MPOOIIeM;

— IUIAaHUPOBaHUE U  OCYILIECTBIEHUE JCUCTBUH B

OKpY’Kalollled Cpele Ha OCHOBE 3HAaHMUS LeJel
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE ACHCTBHM, MPUHOCAIIUX BpPE]
OKpY>Karollen cpere;

yMeHue IIPOTHO3UPOBATH

JKOJIOTUYECKHE  IOCIIEICTBHS
JENCTBUMN, IPEAOTBPALIATh UX.

HeOIaronpusITHbIE
MpEATPUHUMAEMBIX

MeTal’lpeJIMeTH])Ie Pe3yJabTaThbl AOJKHBI OTPaAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH Y4eOHBIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:
B) pa0orta ¢ nHopManmeii:

— HCIONB30BaTh  CPEACTBa  MH(POPMALMOHHBIX U
KOMMYHHMKAI[MOHHBIX ~ TE€XHOJOTUH B  pELICHUH
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX u
OpraHMU3aIMOHHBIX 3a1a4 c co0IoIeHNEM
TpeOOBAaHUN SPrOHOMHUKH, TEXHHUKH O€30MacHOCTH,
TUTHEHBI,  pecypcocOepexeHHs,  IMpaBOBBIX U
THYECKHX HOPM, HOpM UH(POPMALIMOHHOM

JAucnumimHapHbie (MpeaMeTHbIE) Pe3yJbTaThl M JTOJKHBI
0TpaKaTh:

IP6 01. chopMHPOBAHHOCTH MPEACTABICHUN: O XUMHUYCCKOMN
COCTaBJISIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHpa, POJIU
XUMHUH B TO3HAHUM SIBICHUW NPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST W KYJIBTYPBl JIMYHOCTH, €€ (yHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOW JJisi pEIIeHUs MPAKTUYECKUX
3a/1a4 U IKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpelie;

IIP6 10. chopMuUpOBaHHOCTH YMEHHIA COOJIOAATH MpaBUIIA
9KOJIOTHUECKH  IIeNIeCO00pa3HOro TOBeIeHUs B OBITY U
TPYAOBOM JESATENBHOCTH B IEJIIX COXPAHEHUS CBOETO 3/10pPOBbS
U OKpYXaroliel NpHUPOIHON Cpelbl; yYUTHIBATH OIMACHOCTH
BO3JICHCTBUSL HA >KUBBIE OPraHU3Mbl ONPEJECIIEHHBIX BELIECTB,
MOHMMAasi CMBICI TIOKa3aTens MpeAeabHOM  JOMyCTHMOMN
KOHLIEHTPALUH.

9




0€e30I1aCHOCTH.

2. CTpyKTYypa M cojiep:KaHue TUCHUIIHHbI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI padoT

Buj yueOHoii padoThl O0bem yueOHOM
paboThl, yac.

Bcero yacoB no aucuunjinHe 72
B TOM YHUCJIE:
JICKITUHN 32
MIPAKTHYECKHUE 3aHATHUS 24
CamocrosiTenpHas padboTa CTyJIeHTa 16
Koncynbranun
[TpomexyTouHas aTTectanus B popme 3aueT
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2.2. TemaTHuyecKHii NJIAH U coJep:KaHUe JUCITUNIMHBI

Tabmuma 2.2
Dopmupye| Dopmbl
Homep | HaumenoBanue Tem Yposeik ln)ablepy Telcyliuero
TeMbl (pa3neJioB) Conepikaiite TeM (pasie:1on) OeBOCHH KOMIIETEeH | KOHTPOJIs
i U
1 2 3
1 cemecTp
Paznen 1 OcHOBHBIE OHATHSA U 3aKOHBLI XuMuu. CTpoeHue aToma.
Iepuoguyecknii 3akon u tadauua .M. Menneneena.
1 [Tema 1.1 OcHoBHble | Coaep:kaHue (JeKIUsl) OK 01
3aKOHbI XHMUH. CoBpeMeHHass  MOJENb  CTPOEHHMSI  aroma. OKO02;
OcHoBHbIe MOHATHSA | CUMBOJIMYECKUH SI3bIK  XUMHH. XUMHUYECKUN OKO04
XUMHUH. 32aKOHbI AJIIEMEHT. JJIEKTPOHHas KOHQUrypalusi aroma. OKO07
CTEXMOMETPUM U Krnaccudukarus XuMUYECKHX 3JIEMEHTOB (s-, P-,
ra3oBble 3aKOHBI. d-a51eMeHTHI). Banentnbie 3JIEKTPOHEI. 2 O, T
CTpoeHue aToma. BanentHocTs. DneKTpoHHas npupoza
XUMUYECKON CBS3U. ODJEKTPOOTPHUIIATEILHOCTD.
Bubl xumMudeckoi cBsizu (KOBaJIeHTHAsI, HOHHAS,
METaJIJIN4ecKasi, BOJOPOJAHAs) M CIOCOOBI ee
o0Opa3oBaHwMs.
IIpakTHyeckoe 3ansiTHe
Pemenne 3a/IaHAN Ha WCIIOJIH30BaHNE
XUMUYECKON CHMBOJIUKU u Ha3BaHUN
COCIMHEHU 1o HOMEHKJIaType
MEXKIYHApOJHOTO COI03a TEOPETHUYECKOH W
MPUKJIATHOW XWMHHM W TPUBUAIBHBIX HA3BaHHA
JUISL  COCTAaBJIGHWSI ~ XUMHYECKHUX  (hopmyn
JIBYXaTOMHBIX COCIMHECHUM (okcumaoB,
Cynb(pUIOB, THAPUIOB U T.OI.) M JAPYTHX 2 I13
HEOPraHWYEeCKUX  COCJAWHEHUNW  OTACIbHBIX
KJIaCCOB.
[IpakTHyeckue 3aaHusi HA YCTAHOBJICHHUE CBS3U
MEXKIy  CTPOCHHEM  aTOMOB  XUMHUYECKHUX
JJIEMEHTOB W MEPUOJUYECKHM HM3MECHEHHEM
CBOMCTB  XMMHYECKHUX  DJIEMEHTOB W  HX
COCAVMHEHUH B COOTBETCTBHHM C TOJOKCHUEM
[lepuonnueckoi CUCTEMBI.
2 [Tema 1.2 Conep:xanue (JeKnus) OK 01 0]
Ilepuoguueckuii Ilepuonuueckas cucTeMa XUMHUYECKHX 0KO02;
3aKOH 1 snementoB J|.M. Mengeneea. Dusmueckuii OK04
Z;Efgl&::i?;“eiTOB CMBICIT [Tepuoanueckoro 3aKOHa .. OKO07
.M. Mennesnecga. MeHnaeneeBa.  3aKOHOMEPHOCTH  M3MEHCHHUS 2
KBaHTOBbIE Ynca. | CBOMCTB XMMMYECKHX DJIEMEHTOB, 00pa3syeMbIX
I puHIMIIBI UMM TIPOCTBIX H  CIOXKHBIX BEIIECTB B
3armoJIHEeHUsI COOTBETCTBHHM C TIOJIO)KEHHEM XHUMHYECKOTO
ATOMHBIX OpOMTANeH | spemenTa B [lepnonnueckoit  cucreme.
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DJIEKTPOHAMHU.

MupoBO33pEHYECKOE M HAYYHOE 3HAuYEHHE
[lepnonnueckoro 3akona .M. Menaeneesa.
[Tporuossr JI.U. MenneneeBa. OTKpbITHE HOBBIX
XHUMHYCCKHUX JJICMCHTOB.

IIpakTH4yeckoe 3aHsITHE

Pemenne MPaKTUKO-OPUEHTHUPOBAHHBIX
TEOPETUUYECKUX 3aJlaHUil Ha XapaKTepHU3alHio
XUMHYECKHX dJIeMeHTOB «MeTammueckue /
HEMeTaJJIMYEeCKHE CBOICTBA,
3JEKTPOOTPUIIATETLHOCTh XUMHYECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX DJIEKTPOHHBIM
CTpPOEHHEM U TIOJIOKCHHEM B MEPUOIUYECKOMN
3JIEMEHTOB J.N.

AIIEKTPOHHO-

XUMHYECKUX
[Toctpoenune

CHCTEME
MeHaeaeeBay.
rpaqmqecm/lx )51 SHCKTpOHHI)IX CXEM CTpOCHI/IH
AJIEKTPOHHONW 00O0JOYKH aToMa, OTMpe/eicHHe
qyucliia BHGMCHTapHI)IX YHaCTHUIL B aToMe.
3aKOHOMepHOCTI/I NU3MCHCHUA XUMHYCCKUX
CBOWCTB 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX
u CJIOKHBIX BCIICCTB B COOTBETCTBUU C
JJIEMEHTA B

ITOJIOXKCHUEM XUMHYCCKOI'O

[Tepuoauueckoii cucreme.

I13

Pa3gen 2 Xumnueckasi CBA3b.

Tema 2.1 O01mme
MpeacTaBJeHNs 0
XMMUYECKOI CBA3U.
Buabl XuMu4ecKoi
CBsI3M (KOBaJIEeHTHAs,
MeTaJLTHYecKasd,
HOHHAsT).
MexMoJieKyJIsIpHbIE
B3aNMO/eiCTBHSI.
Bonoponnas cBsi3b.
Tunbl
KPUCTAJLTHYECKUX
peleToK.
ArperatHoe
COCTOSIHHE BEIlleCTB.

Conep:xanue (JeKuus)

Krnaccudukanus 1 TUIIBI XUMUYECKUX PEAKIIHIA ¢
y4acTHEM HEOPTaHMYECKUX BEIIECTB.
CocraBnenve ypaBHEHUN PEakIMii COCTUHEHUS,
pasnoXKeHus, 3ameleHusi, oO0MeHa, B T.4.
peaKIuii rOpeHwsl, OKUCICHUSI-BOCCTAHOBIICHHUSI.
YpaBHeHus OKHCJICHUS-BOCCTAHOBJICHHS.

CreneHb OKHCJICHUA. OKHUCIUTETH n
BoccTtaHoBuTenb. CocTaBlieHHE U YpaBHUBAHHC
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ

METOJIOM AIIEKTPOHHOTO Oananca.
OKHUCIIUTENFHO-BOCCTAHOBUTEIBHBIE PEAKIUU B
NpUPOZe, MPOU3BOJICTBCHHBIX TIpoleccax U

KU3BHCACATCIILHOCTH OPraHU3MOB.

OK 01
0KO02;
OK04
OKO07

XA

IIpakTHyeckoe 3aHsITHE

KonuuecTBeHHBIE ~ OTHOIIEHUS B XUMHH.
OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XUMHUU U
pacyeTsl M0 YPAaBHEHUSAM XUMHUYECKHUX PEAKIMMH.
Monp Kak eAVHMIA KOJIMYECTBA BEILIECTBA.
MomnsipHast Macca. 3aKOHBI COXPaHEHUSI MacChl U
sHepruu. 3akoH ABorajpo. MosipHbI 00beM
razoB. OTHOCUTENbHAas IUIOTHOCTH  Ta30B.
PacyeTsl 10 ypaBHEHHAM XUMUYECKUX PEAKIIMN C

UCTIOJIb30BaHHEM MacChl, 00beMa (HOpMaslbHbIE

12

I13




YCJ'IOBI/ISI) ra30B, KOJIMYCCTBA BCUICCTBA.

Tema 2.2 Conep:xanue (J1eKnus) OK 01
JuexkTpoauTudeckasi| Teopusi  ANEKTPOIUTHYECKON  JAMCCOIMAIIMU. OKO02;
MUCCOUANINSA T WoHbl. DNeKTpoNHUThI, HEANEKTPOJIUTHI. Peakiuu OK04
HOHHBIA 00MeH. noHHOro obmena. CocTaBieHHE  PEaKIMid OKO07 XTI
PacTBOpBI. MOHHOTO OOMEHa MyTeM COCTaBJICHHUS MX TOJHBIX
DJIeKTPOJTUTHYECKAS| U COKPALLEHHBIX HOHHBIX ypaBHeHUI. KucioTHo-
MUCcconHALMS. OCHOBHBIE pEaKUu.
OKuCINTEIBHO- IIpakTH4eckue 3aHATUS
BOCCTAHOBHTEJbHBIE | IOHBI. DJIEKTPOIUTHI, HEINEKTPOJIUThL. Peakuuu
peakuun. Q0uiue noHHOTO oOmena. CocTaBlIeHHE  PEaKITHiA
CBeleHHs 0 MOHHOTO OOMEHA IyTeM COCTaBJICHHUS UX MOJIHBIX
pacTBoOpax. JJIeKTPO | ¥ COKPAILICHHBIX HOHHBIX ypaBHeHUH. KrcaoTHO-
VINTHYeCKas OCHOBHBIE peakUuH. 3aJaHusi Ha COCTaBJICHHE
mucconHanms. VOHHBIX PEAKLUI U PEaKLMHA T'HIPOIN3a COIEH.
HNonuble ypaBHeHHSA
peakuuu. I'naposus 113
coseil. CTeneHb
OKHCJICHMS.
'YpaBHeHus1
OKHUCJIUTEIbHO-
BOCCTAHOBHUTEIbHBIX
YPaBHEHUIA. DJIeKTPo
UIn3.

Paznen 3 Knaccobl Heopranuieckux coelMHEHUIA.
Tema 3.1 Oxcuabl u |Conep:kanue (JIeKius): OK 01
UX XUMU4YecKHe IIpenmer HEOpPraHU4EeCKON XUMUU. OKO02;
CBOIICTBA. Knaccugpukamuss  HEOpraHM4ecKHX  BEIIECTB. OK04
OcHOBaHHS U HX IIpocteie u cnoxueie BemecTBa. OCHOBHBIC OKO07
XUMHYeCKHe KJIACChI CIIOXHBIX BEIIECTB (okcHpI,
cBoiicTBa. KMCIOTBI | THIPOKCHIIBI, KHCIOTHI, COJH). B3aumMocBs3b
U UX XUMHYeCKHue HEOPraHMYECKUX BEIIECTB. ArperarHsle
cBoiicTBa. Cosiu M MX| cOCTOSIHMSL  BewlecTBa. Kpucrainuueckue U 0. XJ1
XUMHYeCKHe amMopdHble BemecTBa. THIBI KPUCTAJUIMYECKUX ’
CBOIiCTBA. pelmerok (aTOMHas, MOJIEKYJspHasi, HWOHHasi,

MeTaJuIn4ecKas). 3aBUCUMOCTh  (hU3MYEeCcKUX
CBOWCTB BEILIECTBA OT THUIA KPUCTAJUINYECKOH
PELLIETKH. 3aBUCUMOCTb XMUMUYECKOH
aKTUBHOCTH BEIIECTB OT BUJ]a XUMUYECKOH CBSI3H
U THUNA KPUCTAIMYECKOW pemeTku. [IpuunHb

MHOT000pa3usl BEIIECTB.

IIpakTH4Yeckoe 3aHsATHE

HomeHknaTrypa ~ HEOpraHM4YeCKHX  BELIECTB:
Ha3BaHUE BEIIECTBA MCXOJS M3 UX XUMUYECKOU
XUMHYECKON

dbopMynBI WM COCTaBIICHUE

13




dbopMynbl MCXONS W3 Ha3BaHUS BEIIECTBA IO
mexayHapoanoit (MFOIIAK) wnu tpuBuanbHOi
HOMEHKJIaType.

Pewienue MPAKTUYECKUX 3a1aHUI o
KJIaccu(uKay, HOMEHKJIATYpe U XUMHUYECKUM
dopmynam HEOPraHNYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB (YrapHbIW ra3, yrieKUCIbIH
ra3, aMMMaK, ralieHass MW3BECTb, HerameHas
U3BECTb, MMUTHEBASI CO/A U JIPYT'HX): HA3bIBaTh U
COCTaBJISAITh (HOPMYJIbI XHMUYECKUX BEILECTB,
OnpeAesATh NPUHAAIEKHOCTh K KIIacey.
Hcrounnky xumMudeckoit nHpopMmanuu (CpeacTs
MaccoBoi wumHpOpManuu, cetb MHTepHeT U
npyrue). Ilomck wmHOpMamuu Mo Ha3BaHUAM,

UIEHTHU(UKATOpaM, CTPYKTYPHBIM (POpMYyIaM.

Tema 3.2 ®Pusuko-
XUMHYecKHne
cBOiicTBA
HEOPraHu4ecKux
BelIeCTB.
3aKOHOMEpPHOCTH
NPOTEeKaHUs
XUMHYECKHX
peakunii. Xumus
3J1eMEHTOB.
Bopopoa.
Hoarpynma
raJIOreHoB.
IMoarpynna
KHCJI0poaa.
IMoarpynmna azora.
IMoarpynna
yriaepoaa.
Meramibl. O0mmue
CBONCTBA
MeTaJI0B.

Conep:xanue (JeKuus)

Mertannsl. OOmue ¢u3nyeckue U XUMHUYECKHE
cBoiictBa MeTaioB. CrocoObl  MONTy4YeHHUs.
3HayeHUe METaNIOB U HEMETAJIJIOB B MIPUPOJE U
JKU3HEESITEIbHOCTH YeJIOBEKAa U OpPraHU3MOB.
Koppo3ust MeTasioB: BHIIBI KOPPO3UH, CIIOCOOBI
3alUTHl METAJUIOB OT KOPPO3UH

Hemeramnsl. O0mume ¢pusznyeckue U XUMUYECKUE
CBOWMCTBa HEMETANIOB. THIHYHBIE CBOWCTBa
HemeTtaywioB [V— VII rpymm. Kiaccudukanus u
HOMEHKJIaTypa COEIMHEeHUI HEMETaJJIOB.
KpyroBopoTsl OMOreHHBIX 3JIEMEHTOB B IPUPOJE
XUMHYECKHE CBOICTBA OCHOBHBIX KJIacCOB
HEOPTraHUYECKUX

BEIIIECTB (okcuaoB,

THAPOKCUIIOB,  KHUCJIOT, cojed wu  Jp.).

3aKOHOMEPHOCTH B W3MEHEHUM  CBOWCTB
MPOCTHIX BEIIECTB, BOJOPOAHBIX COEIUHEHUH,

BBICIIHNX OKCHUOOB U THAPOKCUI0OB

OK 01
0KO02;
OK04
OKO07

T, 113

IIpakTHyeckoe 3ansiTHE
CocraBieHrue ypaBHEHHI XHMUYECKUX peakLuil
c y4acTueM

IMPOCTBIX )4 CJIOXKHBIX

HEOPraHMYECKHX  BENIECTB:  METAJUIOB M|
HEMETAJUIOB; OKCH/IOB METAJIOB, HEMETAIJIOB M
aM(OTEPHBIX

3JICMCHTOB, HCOPraHNn4€CKuX

KHCJIOT, OCHOBaHUI1 u aM(OTEPHBIX

TUAPOKCUIIOB; HEOPraHU4YECKUX couel,
XapaKTEePU3YIOIIUX UX CBOMCTBA.

Pemenue MIPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUi Ha CBOMCTBA, COCTaB,
HojlyuyeHue U 0e30IacCHOE  HCIOJIb30BaHHE
Ba)KHEHIIINX HEOPraHWYECKUX BEILECTB B OBITY U

HpaKTquCKOfI JCATCIBbHOCTH YCJIOBCKA.
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CamocrosiTeibHas padora
Pemenne  sKCHEpUMEHTANbHBIX — 3agady IO

XUMHYECKHM CBOIICTBaM METaJIJIOB u
HEMETAJJIOB, 110 PACIO3HABAHUIO M IOJYyYCHUIO
COEIMHEHUI METaJJIOB U HEMETAJUIOB.

WnenTndukanus HEOPTaHMYECKUX BEIIECTB C
UCIOJB30BaHUEM  UX  (DU3HKO-XUMHUYECKUX

CBOWCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIAML.

Pa3znen 4 Beenenne B OpraHnyveckyo XuMHuio. YTJjeBOAOPOIbI.
Kuciaoponocoaep:kaniue oprannyeckue coeIuHeHnsl.

Tema 4.1
Knaccupuramnus,
CTpOeHue 1
HOMEHKJIATypa
OpPraHMYecKux
BelllecTB.
Oprannveckas
XHMHS KaK HayKa.
Teopus cTpoeHnst
OpPraHMYecKux
coemnHeHmnii A.M.
Bbytaeposa.
OcHOBHBIE
TMOHATHSA
OpPraHuYecKoi
XUMHH.
Knaccupuxanus
OpPraHMYecKux
COeIMHEeHUIA.
AJKaHBbI. AJIKEHbI
M JHEeHOBHIE
YIJIEBOAOPO/bI.
AJIKHHBI.
Iuka0aaKaHbl.
ApomaTudeckue
YIJIEBOAOPOIbI
(apeHsl).
Crnuprbl. PeHOobI.
AJIbaeruabl U
KETOHBI.
Kap6oHnoBbie
KHCJIOTBI H UX
MPOU3BOIHbIE.
YrieBoanl.
AMMHBI.
AMMHOKHCJIOTHI.
beaknu.

Conep:xanue (JeKuus)

[losiBneHne u pa3BUTHE OPraHUYECKON XUMHHU
Kak Hayku. [IpenMeT opraHm4eckold XWUMHH.
MecTo ¥ 3HaY€HHE OPraHUYECKOW XHMHHU B
CHCTEME ECTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOEHUE KaK MOPSAIOK COCTUHEHMS
aTOMOB B MOJIEKYJIE COIJIACHO UX BaJCHTHOCTH.
OCHOBHbIE TMOJOXEHHUA TEOPUU XHMHUYECKOTO
CTPOEHHMs] OpraHMYeCKHX coequHeHuid A.M.
bytiepoBa. YriepoaHslii CKeleT OpraHU4eCcKOu
MOJIEKYJIbl. 3aBUCUMOCTb CBOWCTB BELIECTB OT
XUMHUYECKOI0 CTpOeHMsI Mosiekyn. M3omepus u
U30MEDPBI.

[Tonsite o QyHKIMOHANBHOU Tpymme. Pagukan.
[Mpunnunel  kiaccuUKaMd — OPTaHUYECKUX
coeauHeHuil. MexayHapoaHash HOMEHKIaTypa U
MPUHLIUIIBI HOMEHKJIaTyphbl OpPraHUYECKUX
coenunenuit. IlonsTe 00 azorconmepx amux
COCINHEHUSIX, OMOIOrHYECKU aKTUBHBIX
BellecTBax (yriieBojiax, >Kupax, Oenkax u Aap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MOHOMED,

MOJIUMED, CTPYKTYPHOE 3BEHO).

OK 01
OKO02;
OK04
OKO07

XA

HpaKTH‘leCKOC 3aHATHC

Homenknatypa  opraHuyeckux  COeAMHEHUU
OTZEJIbHBIX KJIaCCOB (HachIIIEHHBIE,
HEHACHIIICHHBIC " apoMaTHYECKUeE

YTJIIE€BOJIOPOMBI, CIUPTHI, (DEHOJNBI, aabAETHIbI,
KETOHBbI,  KapOOHOBBIE

CocrasiieHue

KUCIIOTBI W JIp.)
NOJIHBIX M COKpAIICHHBIX
CTPYKTYPHBIX (OPMYJI OpPraHUYECKUX BEIIECTB
OTAEIBHBIX KJIACCOB, UCIOJB3Ysd UX HA3BaHUS II0
CHCTEMATUYECKON U TPUBHAIIBHOW HOMEHKIIATYpe
(oTHIIEH, aLEeTUIICH, [IIMLIEPUH, dbenon,
dopmanbaerua, yKCycHas KHCIOTA, TIJIMLUH).
Pacuets! mpocreiimeit Gopmynsl opraHMYecKOn
MOJIEKYJbI, UCXOMsl U3 2JIEMEHTHOIO cocTaBa (B

%).
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I'erepouukimyeck
He COeJUHEeHHUs.

Tema 4.2
CaBoiicTBa
OpPraHuYecKux
coeTUHEHU .
A3oTocoaep:xaime
"
reTepoluKIANYEcK
e OpraHnvecKue
COeTMHEeHUsI.

Conep:xanue (JeKuus)

ODU3NKO-XNMHAYECKHE CBOWCTBA OpPraHUYECKUX
COEIMHEHHUI OTIENbHBIX KJIacCOB (0COOEHHOCTU
KjJaccuUKAaMM ¥ HOMEHKJIATYyphl  BHYTPHU
KJIacca; TOMOJIOTHUECKHH psll U 001mast hopMya;
n3oMepus; (U3NYECKHe CBOWCTBA; XUMHUYECKHE
CBOICTBA; CITOCOOBI TIOTYYECHHS ):

— TMpeAeNbHBIE  YIVIEBOAOPOABI  (aJKaHbl U
IUKJIOANIKaHbl). ['OpeHne MeTaHa Kak OJUH U3
OCHOBHBIX HUCTOYHUKOB Tera B
IIPOMBIIUIEHHOCTH 51 OBITY. CaoiicTBa
NPUPOJHBIX  YIJIEBOJOPOIOB, HAXO0XKIECHUE B
MpUPOJIe ¥ IPUMEHEHHE ATKAHOB;

—  HempenenbHble  (JIKEHBI,  AJIKUHBI U
QJKaJMEHbl) M apOMAaTUYECKUE YTIIEBOJOPOJIBL.
l'openue aleTuieHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JUIsl CBAPKU U
PE3KH METaIJIOB

— KUCJIOPOJCOAepkKAIlue COSIUHEHUs (CTTUPTHI U
¢deHonbl, KapOOHOBBIE KHCIOTHI H  I(HPHI,
anbJeru/lbl W KETOHBI, JKHUPbI, YIJIEBOJBI).
[IpakTHyeckoe MPUMEHEHHWE STUICHTIIUKOJS,
IJIMLEPHHA, ¢benomna. [Ipumenenue
dopmanprernna, — aneTambleTHAA,  YKCYCHOH
KHCTIOTHI. MblJIa KaK COJIM BBICIIAX KapOOHOBBIX
KUCI0T. Moromue cBOKMCTBa MbLIa

— a3oTcojep)KalIe CoenWHEHWs (aMUHBI |
AMHHOKHUCIIOTBI, Oenku). BricokoMoneKysipHbIe
COEIMHEHUs] (CUHTETUYECKHE U OMOJOTHYECKH-
aKTHUBHBIE). MoOHOMEp, MONIMMEp, CTPYKTYpHOE
3BeHo. [lonmuMepuszanus STHIIEHA KaKk OCHOBHOE
HaIpaBJIEHUE €r0 UCIIOJIb30BaHUS.

'enernyeckast  CBA3b  MEXAYy  KiaccaMu
OpPraHMYECKUX COCAMHEHUH.

OK 01
OKO02;
OK04
OKO07

I13

IIpakTHYeckoe 3aHATHE

CgoiicTBa OpPraHUYECKUX COCTMHEHHA
OTJIEbHBIX KJIACCOB (TpuBHaNbHAL u
MEXIyHapoJIHas HOMEHKJIATypa, XHUMHUYECKHE
CBOICTBa, CMOCOOBI TOJYYEHUS): MpeaAeTbHbIE
(amkaHbl W IMKJIOAJKaHbl), HENpeAeabHbIE
(aykeHsl, AJIKUHBI u AJTKA/TUCHBI ) u
apoMaTHYeCKHe  YIJIEeBOJOPOJbI, CHUPTHI U
¢deHonbl, KapOOHOBBIE KHUCIOTBI M 3(QHPHI,

113
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aJbJIETH]Ibl U KETOHbI, aMUHBI 1 aMHUHOKUCIIOTBI,
BBICOKOMOJIEKYJIIDHbIE COEAMHEHHUs. 3a/laHusl Ha
COCTaBIICHUE YPABHEHUN XUMUYECKUX PEAKIUN C
Y4aCTUEM OPraHU4YCCKUX BCIICCTB HaA OCHOBAHUU
UX COCTaBA U CTPOCHHUS

CocraBrieHre cxeM peakiuid (B TOM YHCIE IO
NPEUIOKEHHBIM  LIETIOYKaM  IPEeBpaIIeHUi),
XapaKkTepU3yIIIUX  XMUMHYECKHE  CBOMCTBA
OpraHN4YCCKHX COCI[I/IHCHI/Iﬁ OTACJIbHBIX KJIaCCOB,
CIIOCOOBI nux MMOJIYUCHHUA u Ha3BaHHC
OPTaHUYECKHX COCIMHEHUH MO TPUBUATBHON WU

MEXTYHapPOTHOMN CHUCTEMaTUYECKOM
HOMEHKJIATYpeE.

Pemenne IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETHYECKUX 3a/1aHUM Ha CBOMCTBa

OpraHN4YCCKHX COCeIUHEHMI OTACJIbHBIX KJIAaCCOB.

Tema 4.3
Nnenrnduxanus
OpPraHuYecKux
BellleCTB, MX
3HAUYeHHe U
NpUMeHeHUe B
OBLITOBOM U
MPOU3BOACTBEHHOM
AeATeJILHOCTH
YyeJji0BeKa

Conep:xanue (JeKnus)

buooprannyeckue coenunenus. [IpumeHenue u
Ouosiornueckass poyib yrieBogoB. OxucieHue
VIJIEBOJOB — HMCTOYHUK DHEPIrUU  KHUBBIX
OpPraHHU3MOB. Ob6nactu IIPUMEHEHUS
aMHHOKHUCIIOT. [IpeBparieHusi OENKOB MHUIIH B
opranm3me. buornorunueckne (yHKIUH OEIKOB.
buonornueckne  QynHkumm  xupoB.  Ponb
OpraHMYECKOM XHMHHM B peELIeHHH NpolIemM
NUIIEBON 6€30I1aCHOCTH

Posib opranndeckoil XUMuU B peLIEHUH poodieM
SHEPreTHUeCKOW Oe30MacHOCTH, B pa3BUTHU
MEJIMILIMHBI, CO3JJaHUM HOBBIX MaTEepHUaJIOB,
HOBBIX HCTOYHUKOB JHEPIuu (aJbTepHATUBHBIC
WCTOYHHUKHU SHepruu). OmacHOCTh BO3ACHUCTBUS
Ha JKHMBbIE OpPraHU3Mbl OPraHWYECKUX BEIIECTB
OTIIENbHBIX KJIAcCOB (YIJIEBOAOPO/bI, CIUPTHI,
(deHonbl,  XJOpPOpraHUYEeCKHe  IMPOU3BOJHBIE,
aJbJErHJIbl U JIp.), CMBICI IIOKa3aTelis MPeAeIbHO
JIOTYCTUMOM KOHLIEHTpaLUU

OK 01
0KO02;
OK04
OKO07

IIpakTH4eckue 3aHATHS

Wnentudukanmss OpraHUYECKUX COEIUHEHHH
OTJENBHBIX KJIACCOB (Ha NpHMEpE albAErHoB,
Kpaxmaya, yKCyCHOM KHUCIIOThI, O€JKOB U T.II.) C
UCMOJIb30BaHUEM  UX  (PU3MKO-XMMHUYECKUX
CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX PEaKIUN.
Jenatypauus Oenka mpu HarpeBaHuu. L{BeTHble
peakuu 0€eIKOB. Bo3nukHOBeHUE
AHAJUTUYECKOTO CHUTHajla C TOYKH 3pPEHHA
XUMUYECKUX  IPOLECCOB IPU  IPOTEKAHUH
Ka4eCTBEHHOU peaknuy, MO3BOJIAIOILEN

I13
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I/I,ILGHTI/I(I)I/II_II/II)OBS.TI: MMPCAJI0KCHHBIC

OpTraHUYCCKHUEC BCIICCTB.

Paznen 5 Kunernueckune u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHMS

XHMHYECKHUX PeaKIuii.

10 | Tema 5. Cxopocth | Conep:kaHue (JeKIUsI) OK 01 I13
XHMHYECKHX CKopoCcTh  peakuuu, €€ 3aBUCUMOCTb  OT OKO02;
peakuuii. pa3auuHBIX (AKTOPOB: MPHUPOABI PEArupyOIIUX OKO04
XumMnueckoe BEIIIECTB, KOHIICHTPaIuu pearupyromumx OKO07
paBHOBecHeE. BELIECTB, TeMIepaTypbl u MJI01a 1
Kaaccnpuxanus PEaKIMOHHOM OBEPXHOCTH. TerioBbie AP HEKThI
XHMHYECKHX XUMHYECKHUX peakuuii. OK30- u
peakuuii. TemnoB | sHOOTEpMUYECKHE, PEAKLINU.
ble 3P PeKThI O0patumocTh peaKuui. XuMHUYECKOe
XHMHYECKHX paBHOBECHE U €ro CMEILIEHHE I0J JEHCTBHEM
peakumii. pasInYHbIX (PAKTOPOB (KOHLEHTpALUsl peareHTOB
Cxopoctb WIH IPOAYKTOB peakuuu, JIaBJICHHE,

XHMHYECKOH TeMreparypa) s CO3[JaHUS  ONTHUMAJbHBIX
peakumii. XuMHu4e | yCIOBUH NPOTEKAHUS XMMHUYECKUX IPOLIECCOB.
ckoe papHoBecue. | [Ipunmun Jle [Hlarense.
IIpakTHyecKkue 3aHATHS
Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN
Ha aHanu3 (AKTOPOB, BIUIOIIMX HA W3MEHEHHE
CKOPOCTM XUMHUYECKOW peakuu, B T.4. C
NO3MLMI  JKOJOTMYECKH  IeJIeco00pa3HOro
MOBEJICHUSI B OBITY M TPYJOBOU JEATEIHLHOCTH B
LEeNIX  COXPaHEHMs  CBOErO0  3J0pOBbI WU
OKpYXaroIIeil IPUPOTHON CPEBI.
Penienne npakTHKO-OpPUEHTUPOBAHHBIX 3a0aHUN
Ha npumeHeHue npuHuuna Jle-Illarense ans
HaXO0XKJICHUS HaIpaBJIEeHUS CMEIIEeHUs
pPaBHOBECHsS XUMHYECKOM peaklMd U aHallu3
¢daxTopos, BIIUSTFOLIIMX Ha CMeIlleHue
XUMHUYECKOTO PABHOBECHS.
Paznen 6 PacTBopbl.

11 Tema 6. [lonsitue o | Conep:kanue (JeKIUsI) OK 01 T,I13

pacTBopax. PacTBopenune kak (pU3MKO-XMMHYECKHIA MTPOIIECC. OKO02;
PactBopbl. CriocoObI MPUTOTOBICHHS PACTBOPOB. OK04
PactBopumocTs. MaccoBast 1oJi1 paCTBOPEHHOTO OKO07

BC€HIICCTBA. CMpICT moKasarTeis npeacjbHO

I[OHyCTPIMOﬁ KOHLICHTpalnn u €ro

WCIIOJB30BAHHE B  OICHKE  DKOJIOTHYECKOM
0e30I1acHOCTH.

[TpaBuiia 9KOJIOTHYECKH 1eaecooopa3zHoro
TIOBEJICHUSI B OBITY M TPYIOBOW JEATEIHHOCTH B
IENSX  COXPaHEGHHS  CBOErO0  3JIOPOBBbS |
OKPY)KaOIIeH MPUPOJHON Cpejbl, OMacHOCTh
BO3JCHCTBUS Ha

KHUBBIC OpraHu3MbI

18




OIIPCACJICHHBIX BCIICCTB.

IIpakTHyeckune 3aHATHSA

Pemenne MIPAKTHUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 3aJlaHui Ha pacTBOpBHI, 2
UCIIOJIb3yEMbIE B OBITOBOMA U

HpOI/ISBOILCTBCHHOf/i JACATCIBbHOCTH YCJIOBCKA.

Pa3nen 7 Xumust B ObITY M NPOM3BOICTBEHHOM /IeSITeJIbHOCTH YeJI0BeKA.

12

Tema 7. Xumusi B Conep:xanue (JIeKIus) OK 01 o,
ObITY 1 Hogelimue ToCTHXEHUS] XUMUYECKOH HAyKH U OKO02;
NMPOU3BOACTBEHHOM | XUMUYECKOW TexXHONoruu. Ponb xumMun B OKO04
JesITeJILHOCTH obecrieueHUN dKOJIOTHYECKOM, SHEPTeTUYECKON 5 OKO07
yeJioBeKa. M THIEBOM  0€30macHOCTH,  Pa3BUTUHU

Meauuuebl.  IIpaBuia moucka W aHanusa
XMUMUYECKON HMHpOpPMALUMM U3  PA3IUYHBIX
HUCTOYHHKOB.

[Touck W aHanM3 KeHCOB O NPUMEHCHUU
XMMHUYECKHX BEUIECTB U TEXHOJOTHH C y4eTOM
Oynyuieit mpodeccuoHaIbHOU JIeATEIHbHOCTH
10 TEMaM: Ba)KHEHUIIINE CTPOUTECIIbHBIC
Marepualbl, KOHCTPYKIMOHHBIE MAaTEPHAIIbI,
KpacKH, CTEKJO, KepaMHKa, MaTepuallbl s 8
QJICKTPOHUKH, HaHOMATCpHaJibl, TCKCTHUJIbHBLIC
BOJIOKHA, UCTOYHHKH YHEPTHH, OPraHUYECKUE U
MHUHEpaJlbHble  yIOOpEHUs,, JIeKapCTBEHHbBIE
BEILIECTBA, OBITOBASI XUMHUSL.

3ammra: [IpencraBnenue pe3yiabTaToB
pelieHns KeWcoB B (opMe MHHH-AOKIAAa C
Mpe3eHTaunen

Koncyabranus 2

JI1st XapakTepUCTUKHU YPOBHS OCBOCHMS y4eOHOTO MaTepHana HCIOJIb3YITCS CIEAyIOLIHe
0003HaYEHHUS:
1 - o3HaKOMUTENBHBIH (y3HaBaHUE paHEe U3YUEHHBIX OOBEKTOB, CBONCTB);
2 - PENnpoNyKTHUBHbIM (BBINOJHEHHE [ESTEJPHOCTH MO 00paslly, WHCTPYKIMH WIH IIOA
PYKOBOJICTBOM);
3 - IPOAYKTHBHBIM (IUJIAHUPOBAaHHE M CAMOCTOSATENBHOE BBIIIOJHEHHE JIESTEIBHOCTH, pEIICHHE
MpOOJIEMHBIX 3a/1a4).

2.3. PeriameHT pacnpenesieHusi BUA0B pador no apucuumiaute ¢ 10T

JlaHHAs! TUCIUILTIHA MOYKET OBITh pealln30BaHa ¢ MPUMEHEHHUEM TUCTAHITMOHHBIX
oOpa3oBatenbHbIX TexHonoruit (10T). Pacnpenenenue BuaoB yueOHOU paboThl, hopMaToB
TEKYIIEero KOHTPOJIS MpezcTaBiIeHsb! B Tabnuie:
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Tabauya — Pacnpedenenue 61006 yuebHOU pabomuvl u meKyujel ammecmayuu

Bua yueOHoii padboThl dDopMaT nNpoBeeHUsl
JIeKIMOHHBIE 3aHATHS YactuyHo ¢ npumenenueM JIOT
[IpakTHueckue 3aHsATUs Yactuyno ¢ npumenenueM JJOT
CamocrosiTenpHas paboTa YacTtuuno ¢ npumenenueM 10T
Tekylmuii KOHTPOJIb Yactuyno ¢ npumenenueM JJOT
[IpomexxyTouHas arrecranus YactuyHo ¢ npumenenuem J1OT

HOCTYH K CHCTEMC JHUCTAaHIHMOHHBIX O6paSOBaTeJ'II)HBIX OCYHIECCTBIACTCA  KaXXIbIM

00yJaroIuMCs CaMOCTOSITEIBHO C JII000ro ycTpoiicTBa Ha mopTaie: https://sziu-de.ranepa.ru. ITaposs

U JIOTUH K JTUYHOMY KaOWHETY / Mpo(UIIIo Mpe1oCcTaBisieTcs: CTYACHTY B ACKaHaTe.

Bce ¢opmbl Tekymiero KOHTpOJIA, NMPOBOAMMBIE B CHUCTEME IMCTAHLIIMOHHOTO OOydYeHWUs,
OLICHMBAIOTCSI B CHUCTEME IUCTAaHIMOHHOTO oOydeHHs. JlocTynm K BHAEO M Marepuanam JISKIHi
IpeIOCTaBIsIeTCd B TEYeHHWE Bcero cemectpa. JlocTym K KakaoMy BUAY PabOT M KOJIUYECTBO
MOTIBITOK HA BBIMOJIHEHHUE 3a/IaHUs TIPEAOCTABISETCS Ha OTPAHUYCHHOE BPEMS COTJIACHO PETIAMEHTY
TUCIUTUTHHEL, onyonukoBanHoMy B CJ1O. IIpenonaBaTens OEHUBACT BBHITOJHEHHbBIE 00YYaIOIUMCS

pabotsl He o3aHee 10 pabounx nHEH mociie OKOHYaHUSI CPOKA BBITIOJHEHHUS.

3. MartepuaJsbl TeKylero KOHTPOJIsl YCIeBAeMOCTH H NPOMEKYTOYHON aTTecTAUH
00y4aKIIHNXCS

3.1. ®opMbl W MeTOABI TEKYHIEr0 KOHTPOJS YCIeBAEMOCTH O0yYaIOIIUXCS
MPOMEKYTOYHOM aTTECTALMH.

@OopMBbI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH:

Ipaktuyeckune 3ananus (I13) — 510 3amaHuss, ¢ MOMONIBIO KOTOPBIX Yy YYallUXCs
bopMUPYIOTCS U pa3BUBAIOTCA MTPABHIIbHBIE MPAKTUYECKUE JIEHCTBUS.

[IpakTueckue 3amaHus B paMKax H3YUYECHUS IUCLMIUIMHBL «XUMHS» MPEACTaBICHbI

pelIeHreM 3a/1a4, COCTaBJICHUEM XUMHUUECKUX (POpMYIT M YpaBHEHUH XUMUYECKUX PEAKITH.

CucremaTuzaiuss — MBbICIUTENbHAS JI€ATENbHOCTh, B IPOIECCE KOTOPOM H3ydaemble
OOBEKThl OPraHU3YIOTCS B ONPEACNEHHYIO CHCTEMY Ha OCHOBE BBIOPAHHOTO TMPUHIIUIIA.
OOyyeHne mpoIeccy CUCTEMAaTH3alMU IO3BOJIAET CPOPMHUPOBATH y OOYYAIOIIMXCS HAaBBIK
KJIacCHU(UKALUH, T.€. PaCHpeieeHHsi OObEKTOB IO IPyIIaM Ha OCHOBE YCTAaHOBJICHHS CXO/ICTBA
U pa3jinivi, a TAaKXKEC Y4YUT YCTaHABJIMBATH NPUYUHHO-CICACTBCHHBIC OTHOLICHUA MCKIY
HN3y4aCMbIMU q)aKTaMI/I, BBIACIIAAT OCHOBHBIC CAWHHIBLI MaTrcpHajia. CI/ICTeMaTI/I3aHI/II/I
IpEe/IILIeCTBYeT aHaIN3, CUHTE3, 0000I11eHNE, CPABHEHHE.

Kpurepun onieHrBaHUS:

Oyenku «omauyHoy 3aCITy)KUBACT CTYIICHT, €CIIH OH ITOJHOCTBHIO M MPABHIBHO BBITOTHIII

3alaHus U3 HpaKTI/I‘ICCKOﬁ pa6OTI)I, BCPHO U MOJHOCTBIO OTBETHUII HA JOIMOJIHUTEIIbHBIC BOIIPOCHI,

c/ierall BepHBIN M MOJIHBINA BBIBOJ IO PE3YyiIbTaTy padoThI,
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Oyenku «xopouwioy 3aciy>KMBaeT CTYJICHT, €CJIM OH MOJIHOCTHIO U MPABUJILHO BBITOTHIII
3a/laHus U3 MPAKTHYECKON padOThI, 3aTPyTHSAETCS OTBETUTH HA JOMOTHHUTEIHHBIC BOTPOCH WIN
HE cJIeJall/c/ieNiaa HeBEpHBIN BBIBOJ 110 PE3YNIbTATy PaOOTHI,

Oyenku «y0061emeopumenbHo» 3acily)KHBAaeT CTYACHT, €CIM OH HE IOJHOCTHIO HWJIH
YACTUYHO HEBEPHO BBIMOJHWI 3aJaHUS M3 IMPAKTUYECKON pabOThI, 3aTPyIHSETCS OTBETUTHh Ha
JIOTIOTHATEIIFHBIC BOTIPOCHI WIIM HE CJIeTIall/C/IeNIall HeBEPHBIN BBIBOJ 110 PE3YJIbTATy PaOOTHI,

Oyenka «Hey008IemMBOpUMENbHO)  CTABUTCA  CTYACHTY, KOTOpPBIH HENpaBUILHO
BBITIOJTHHJI 33JIaHUSI U3 TIPAKTUYECKON PaOOThI MJIM COBCEM UX HE BBITOTHHIIL.

Xumnueckuii quktant (X/[) — Meroa, KOTOpbIi OTHOCHTCS K MHCHbMEHHOHN (opme
KOHTpOJIA 3HaHu¥M ywamuxcs. [Ipy mpoBeIeHMH XUMHUYECKHX JUKTAHTOB AKTHBU3UPYETCS
MBICJIUTENIbHASL JIEATEIbHOCTh YYalllUXCS, CaMONPOW3BOJIBHO 3allOMUHAIOTCS CIEIUATbHBIC
CBEICHHMSI 10 MPEAMETY. XUMUYECKUI TUKTAHT HECeT NOMOIHUTENbHBIE CBEACHUS K N3y4aeMOil
TeMe, IOMOTaeT MOHATh NMPUMEHEHHE XUMUYECKUX 3HAHUU B MPOU3BOJACTBE, MEIUIIMHE, OBITY.
OH MOXATBEPX AT CBSI3b HAYKU C KU3HBIO, OCYIIECTBIISIET MEXIIPEJAMETHBIC CBSI3H, Pa3BUBACT
KpPyTo30p, MUPOTY U HAYYHOCTH B3TJIAJIOB, YCUJIMBAET MOTUBAILIMIO K U3YyYEHHUIO MPEIMETA.

Kpurepuu onenuBanus:

Oyenku «omauyHo» 3aCIy)KUBA€T CTYJEHT, €CIUM OH OTBEeTWN mnpaBwibHO Ha 90%
BOITPOCOB TECTA;

Oyenku «xopowioy 3aCIyUBAaeT CTYIEHT, €CIM OH OTBETWJ MPAaBWILHO HAa YacTb
BorpocoB 70%-90%);

Oyenxu «y0osiemgeopumenvHoy 3aciyKUBAeT CTYIACHT, €CIH OH MPaBHUJIBHO OTBETHI
4acTh BOpocoB 50%-70%;

Oyenku «Hey0061emeopumebHoy» 3aCIyKUBAET CTYJIEHT, €CJIM OH MPABWJIBHO OTBETHII

MeHee yeM Ha 50% Bompocos.

Hoxaaasl (JI) — »To camocrosiTenbHas yueOHO-UCCIIeI0BaTeIbCKas padoTa CTyIeHTa, T]Ie
aBTOP PACKPBIBACT CYTh UCCIEAYEMOM MPOOIEeMbI, TPUBOJUT PA3IMUHBIE TOUKH 3PEHHUS, a TAK¥Ke
coOcTBeHHBIE B3MUIAIbI Ha Hee. ColepikaHue MarepHalia JOJKHO ObITh JIOTUYHBIM, U3JI0KEHHE
MaTepuaia HOCUT MpoOJIeMHO-TIOMCKOBBIN XapakTep.

[TpumepHBbIe dTanbl paboThl Ha AOKJIAIOM: (OPMYIHpPOBAaHUE TEMBI (TeMa JOKHA ObITh
aKTyaJIbHOM, OPUTMHAIIBHON M MHTEPECHOM MO COAep X aHHI0); MOA00P W U3yue€HHUE OCHOBHBIX
UCTOYHUKOB TI0O TeMe; cocTaBleHue Oubnmorpadum; oOpaboTka © cHCTeMaTH3alus
uHpopMaluy; pa3paboTka IUTaHA; HaNHMCAaHHWE JOKIAaJa; MyOJNMYHOE BBICTYIJICHHE C
pe3ynbpTaTaMu HCClIeOBaHMUs (HAa CEMWHApe, Ha 3acCeaHWH MPEIMETHOTO KpYyXKKa, Ha

CTYJ€HUYECKON HAayYHO-TIPaKTUYECKON KOH(EPEHIINH, HAa KOHCYJIbTAIlUN ).
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JlokJiam ToKeH OTpakaTh:

- 3HaHUE COBPEMEHHOTO COCTOSHHSI TPOOJIEMBL;

- 000CHOBaHME BHIOPAHHOW TEMBI; HCIIOJIb30BAaHHE U3BECTHBIX PE3YJIHTATOB U (PaKTOB;

- MOJIHOTY LUTUPYEMOW JIUTEpaTypbl, CChUIKM Ha pabOThl YYEHbIX, 3aHUMAIOIIUXCS
JAaHHOM TPOOJIEMON;

- aKTyaJIbHOCTh TOCTABJICHHON MPOOJIEeMbI; MaTepuall, OATBEPKIAIOIINN HaydHOE, 100
NPaKTUYECKOE 3HAUCHHE B COBPEMEHHOE BpPEMSI.

BeicTynienue ¢ 10K1a10M MPOJIOJKAETCsl B TeUeHUEe 5-7 MUHYT. BhICTyIuleHue cTyaeHTa
C JIOKJAJOM [JOJDKHO CONPOBOXJAAThCS Ipe3eHTauuedl. BeicTynaromemy cTyneHTy, IO
OKOHYAHUU TPEICTABICHUS JTOKJIa1a, MOTYT OBITh 33JJaHbI BOIIPOCHI 110 TEME JI0KJIa/a.

Pexomenayemslii 00beM JOKIIa1a— 2-3 CTpaHULBI [I€YaTHOTO TEKCTA.

Kpurepuu onieHuBaHus:

Oyenku «omauyHo» BBICTABISIETCS B TOM CIIy4yae, €CJIM TeMa PacKpbiTa MOJIHOCTHIO;
npeacTaBIeH OOOCHOBaHHBIM 00BEM WHPOPMALMHU; H3JIOKEHHE MarepHuaja JIOTHYHO,
JOCTYIIHO;

Oyenku «xopouio» BBICTABIIAETCS B TOM Cllydae, €Ci TeMa PacKpbiTa XOpOIlo, HO HE B
NOJHOM 00b&Me; HH(pOpMalMKM TNPEACTABICHO HEIOCTaTOYHO; B OTAENbHBIX CIydasx
HapyIIeHa JOTHKa B U3JIOKEHUH MaTepHaja, He COBCEM JOCTYITHO;

Oyenku «y0o6n1emeopumenbHo» BBICTABIAETCS B TOM Cllydae, €CIM pacKpblTa Maias
4acTh TEMbl; MOUCK MH(MOpPMAMM TPOBEAEH IOBEPXHOCTHO; B HU3JIOXKEHMHM MaTepuala
OTCYTCTBYET JIOTHKA, TOCTYITHOCTb;

Oyenka «Hey0081emeopumenbHo» BBICTABISIETCS B TOM ClIydae, €ClIM CTYAEHT He
BBITTOJIHIJT JTOKJIAI.

Omnpoc (O) - 3TO OCHOBHOW BHJ YCTHOM INPOBEPKH, MOXKET MCIIOIB30BATHCS Kak
¢bpoHTanbHBIA (Ha BOMPOCHl MpenojaBaTeiss MO CPaBHUTEIBHO HEOONbIIOMY OO0BEMY
MaTepuajia KpaTKhue OTBETHl (KaK MpaBWIIO, C MECTa) Jal0T MHOTHE OOydaromimecs), Tak U
MHIUBUAYAJIbHBIN (MIpOBEpKa 3HAHUH OTAENIbHBIX o0yyaronuxcs). KomOUHUpOBaHHBIH oIpoc -
OJTHOBPEMEHHBI BBI30OB Ui OTBETa Cpa3y HECKOJbKUX OOY4aroIIMXCs, U3 KOTOPHIX OJUH
OTBEYAET YCTHO, OJMH-IBA I'OTOBATCA K OTBETY, BBINOJIHASA Ha JOCKE PAa3JIMYHbIE 3aIllUCH, a
OCTaJIbHBIC BBITTOJTHSIOT 32 OTAEITBHBIMH CTOJaMHU WH/INBUyalIbHBIC
MUCHMEHHBIC WM TIPAKTHYECKUE 3a/IaHUs TIPENOIaBaTesl.

Kpurepuu onieHuBaHUs:

OyeHnku «OMAUYHOy» 3aCITYKUBAET CTYJEHT, €CIM OH CBOOOJHO U MPAaBUIBHO OTBETUII
Ha TIOCTAaBIICHHBIN BOIIPOC, 3HAET OCHOBHBIC TEPMUHBI U OIPEIEIICHUS TI0 TEME, OTBEYaeT Ha

AOIIOJTHUTECIIBHBIC BOITPOCHI;
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Oyenxu «xopouioy 3acily>KUBaeT CTY/AEHT, €CJIM OH CBOOOJIHO M MPAaBUILHO OTBETUIJ Ha
MOCTAaBJICHHBIM BOMPOC, 3HAET OCHOBHBIE TEPMHUHBI U OMPEACNCHUS MO TEeMe, 3aTPYyIHAETCS
OTBETUTH HA JIONIOJHUTEIILHBIC BOIIPOCHI,

Oyenxu «y00671emeopumeibHo» 3acy>KUBaeT CTYIEHT, €CIIU OH MPaBUJILHO OTBETUII HA
[IOCTABJICHHBIM BOINPOC, HO MPU STOM IUIOXO OPHUEHTHPYETCS B OCHOBHBIX TEPMHUHAX U
ONpeJICICHUSX 0 TEME, HE MOXKET OTBETUTH HA JIOTIOJHUTEIbHBIE BOIPOCHI;

Oyenka «Hey0081emeopumenbHo» CTaBUTCS CTYICHTY, KOTOPBIA HEMPABUIBHO OTBETUI
Ha BOIIPOC WJIM COBCEM HE JJaJl OTBETA.

TecrupoBanue (T) — 3ananus, ¢ Bapuantamu oTBETOB. Kputepuu oneHuBaHUs

Oyenku «omauuHoy 3aCIy’)KUBAaeT CTYJACHT, €CIM OH OTBeTWI mnpaBwibHO Ha 90%
BOIIPOCOB TECTAa,

Oyenku «xopowioy» 3acCilyXMBAaeT CTYACHT, €CIM OH OTBETWJ MPaBUIBHO Ha YacTh
BorpocoB 70%-90%;

Oyenku «yooenemeopumenvHo» 3aCIyKUBAET CTYIEHT, €CIM OH IPaBUJIbHO OTBETHJ
4gacTh BOpocoB 50%-70%;

Oyenku «Heyo00s81emeopumenbHoy 3aciy’)KUBaeT CTYACHT, €CIIU OH MPaBUILHO OTBETUI
MeHee yeM Ha 50% BoImpocos.

CDOprl meKyujeco KOHmpoJisi.

YueOHast Harpy3Ka o0y4Jarouuxcs o dopma
BUJIaM Y4eOHBIX 3aHATUH, Yac. TEKYILIETO
Howmep Hasanue tem O6s3aTeIsHas KOHTPOJIA
TEMBI (paznenoB) Makcuman Cam. | ycmeBaeMocCTH,
bHast Jlexunn | Tpaktnka pab. | IPOMEKYTOUHO

¥ aTTecTaluu

Pazgen 1. OcHOBEI CTPOCHHA BCUICCTBA

CrpoeHue aToMOB
XUMHUYECKHX AJIEMEHTOB
1.1 4 2 2 O, T

Y IPUPOJa XUMHYECKOU
CBS3U

ITepuoauueckuii 3aK0H U
1.2 tabnuma J[. 1. 4 2 2 113
Menpeneena

Paznen 2. Xumuueckue peakuuu

THIsl XuMI4YeCKUX

2.1 . 4 2 2 X1
peaKIuii
DJIEKTPOTUTHIECKAS

2.2 JUACCOIMAINSA U HOHHBIH 4 2 2 I13
o0MeH

Paznen 3. CtpoeHue u cBOMCTBAa HEOPTaHUYECKUX BEILIECTB
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Knaccudukanms,
31 HOMEHKJIaTypa 1

CTpOCHHE
HCOPraHUM4YCCKUX BCHICCTB

Du3nKo-XUMHUYECKHE
3.2 CBOMCTBA 12 6 4 2 T, I13

HCOPraHUM4YCCKUX BCIICCTB

Pasznen 4. CtpoeHue u cBONCTBA OPraHUYECKUX BELLECTB

Knaccuduxkanus,
CTpOCHUE U
HOMEHKJIaTypa

4.1

OpraHUYCCKUX BCIICCTB

49 CBoiicTBa OpraHNYECKUX 12 6 4 2 I13

COE€IVMHEHNN

Nnentuduxarms
OpPTaHMYECKUX BEIECTB,
MX 3HAYEHHUE U

4.3 . 6 2 2 2 T
NpUMEHEHHUE B OBITOBOH U
MPOU3BOACTBEHHOM

JACATCIbHOCTHU YCIIOBCKA

Paznen 5. Kunetnueckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHYECKUX

peakuui
CKOpOCTh XMMUYECKUX
5 peaknuii. XUMHU4eckoe 4 2 2 113
paBHOBecHe
Pa3nen 6. PactBopsl
6 [onsTHE O pacTBOpax 4 2 2 ‘ ’ T, I13

Pasznen 7. Xumust B ObITY ¥ IPOU3BOICTBEHHOM JIEATEIHHOCTH YeIOBEKa

Xumust B ObITY U

7 NPOU3BOJCTBEHHON 6 2 4 O,
NeSTEIbHOCTH YeJIOBEKa
Koncynbranmun 2
IIpomexxyTouHas 5 T
aTTecTalus
Bcero 72 32 32 6

[Tpumeuanue. DopMbl  TEKYIIEro KOHTPOJS ycHeBaeMOCTH: Mpaktuueckoe 3amanue (I13),
xumudeckuii AukTanHT (X]1), noxmanst ([1), onpoc (O), rectupoBanue (T).

[IpomexyTouHas aTTectanus NpoxoauT B hopme A hepeHInPOBAHHOTO 3a4eTa.

Kpurepuu orieHnBaHus:

Onenka 0OyyalOIIMXCsl  OCYIIECTBIISIETCS — IpenojaBaTeieM IyTeM MpOBEIEHUs
MPAKTUYCCKUX 3aHfITHI>i, YCTHBIX OITpOCOB, XUMHUYECKUX JUKTAHTOB, IMPOBCACHUA
MIPOMEXKYTOUYHOTO TECTUPOBAHMS, a TaKKe IpPH HMTOrOBOM aTTecTaluu OOydYaroluXcsl I10
y'-Ie6HOI\/’I JUCHUITIINHE. ITomrMoO KadecTBEHHBIX ITOKa3zaTeseH IMPOUCXOAUT OLCHKAa KadC€CTB
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JMYHOCTH, CIOCOOCTBYIOIIMX IEPEXOAY 3HAHUN B YOEKIEHUS, BHYTPEHHHE MOOYyAUTEIbHBIC

MOTHBEI,

IIO3HaBaTC/JIbHas1s aKTHUBHOCTb

U UHTEpecC,

ITOJIOXKHUTCIIbHAsA yqe6Ha;1 MOTHUBaLUA.

CaMOCTOATCIIbHOCTD,

KPUTUYHOCTD,

OcHOBHbIE ITOKA3aTENN, KOHKPETU3UPYIOLINE KPUTEPUN 3HAHUM CTYAEHTOB — 3TO OLEHKH

5 «OTIMYHOY, 4 «XOPOILIO», 3 «YJOBIETBOPUTEIBHOY, 2 «HEYIOBIETBOPUTEIHLHON.

OHGHKa CTYACHTOB IMPOBOAUTCA 11O JIBYM OCHOBHBIM O0KaM:

- npedzuemnocmb BHAHUU — IIOJIHOTA,

IMPOYHOCTb 3HaHHI>i, YPOBC€Hb BOCIIPOMU3BCIACHUSA

yCBauBacMoOro COACpPIKaHus Hu CBs3CH BHYTPU HCEro, CBA3UW MCKAY OTACIBHBIMH 4YaCTAMU

COACPpIKAaHHUA IIPU 3aKPCINICHUU W aKTyaJlu3aluu 3HaHHI>i, YMCHPII;'I, CTCIICHDb Hp606p330BaHI/IH,

PEKOHCTPYKIMH U c(hOPMUPOBAHHOCTU HOBBIX 3HAHUM, YMEHUN;

- O606H4€HHOCWZb 3HAHULL — DTO cucTeMaTrusanus, yMCHHUC CTPOUTH MCEKIIPEAMCTHBIC CBA3H,
HCIIOJIB30BAaTh IMMOJTYUYCHHBIC 3HAHWA BHC KOHTCKCTA yqe6H0171 JAUCIHMITIIIMHBI.

MIPOTPaMMBI; TOMYCKAIOTCS
OT/IeJIbHBIE HECYIIIECTBCHHBIC
OIIMOKH, UCTIpaBIsieMbIe
CTYJIEHTaMH T10CJIE€ YKa3aHUs
mpenojaBaTesns Ha HUX

Onenka IIpenmeTHOCTH 3HAHUI O0001IeHHOCTD 3HAHUH
Brizenenune cyecTBEHHbIX
. MPU3HAKOB U3YUEHHOTO C
N3noskeHre moTydeHHBIX 3HAHUH B .
. . MOMOIIIBIO OTIepaIui
YCTHOH, MUCBMEHHOM HITH
N aHajn3a U CHHTEe3a;
rpaduueckoii opme, MOIHOE, B
BBISIBJICHHE TTPUYUHHO-
CHCTEME, B COOTBETCTBHUU C .
. CJIICACTBEHHBIX CBS3CH;
«OTaIngHO» TpeOoBaHUSIMU yueOHOI
(dbopMynHUpOBKa BHIBOJOB U
[IPOrPaMMBI; TOTYCKAIOTCS .
0000111eHHIT; CBOOOAHOE
€IMHUYHBIE HECYIIECTBEHHbBIC
OTICPUPOBAHNE U3BECTHBIMH
OIIUOKH, CAMOCTOSATEIIHLHO
(hakTamMu U CBEICHUSIMHU C
WCIIPABJIIEMBIC CTYICHTAMU .
HCIIOJIb30BAaHUEM CBEICHUI
W3 IPYTHX TIPEIMETOB
Briienenue cyiiecTBeHHbBIX
. MPU3HAKOB U3YUEHHOTO C
N3noxxeHre momy4yeHHBIX 3HaHUH B .
. . MOMOIIBIO OTIepaIHii
YCTHOH, MUCHbMEHHOH U
. aHajau3a U CUHTE3a;
rpaguueckoii hopme, MOJIHOE, B .
BBISIBJICHUH PUIHHHO-
CHCTEME, B COOTBETCTBHUU C N
. CIEACTBEHHBIX CBSI3€EHi;
TpeOoBaHUSAMU yueOHOM
«Xoporo» (hopMyIIMPOBKa BBIBOJIOB H

0000111eHHH, B KOTOPBIX
MOTYT OLITH OTACJIBbHBIC
HECYILECTBEHHbIE OIINOKH;
HOJTBEPK/IEHUE N3YYEHHOTO
U3BECTHBIMH (paKTaMu U
CBEJICHUSIMH

«YJIOBJ'IGTBOPI/ITeJ'IBHO»

N3noxenne nosy4eHHbIX 3HAHUU
HETOJIHOE, OJTHAKO 3TO He
MPEMSITCTBYET YCBOCHHIO

MOCJIEAYIOLIETO IPOTPaMMHOTO
MaTepuasa; J10IyCKarTCs
OTJIENIbHBIE CYIIECTBEHHbIE

3aTpyIHEHUS TIPU
BBITIOJITHEHHUH CYITIECTBEHHBIX
MPU3HAKOB U3YYCHHOTO, TIPH
BBISIBIICHUH IPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€d U
(hopMyIIHpPOBKE BHIBOJIOB
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OLIMOKH, UCTIPABJICHHBIE C
MTOMOIIIBIO MTPEToIaBaTENs

HEMNoJIHOe, OecCUCTEMHOE, UTO CIIy4aiHbIX PU3HAKOB
MPEMSITCTBYET YCBOCHUIO W3Y4YEHHOT'0; HEyMEHHe
«HeynoBneTBOpUTEIbHO nocneayrouel yaeoHon MIPOU3BOIUTH MPOCTEHUIITHE
nH(pOpMaLIUY; CYIIECTBEHHbIE orepaluy aHaauza u

Nznoxenue yueObHOTO MaTepuaia beccucremHoe BoiaeneHue

OIINOKY, HEUCTIPABJISIEMbIE TaXKe C | CHHTE3a; JeTaTh 0000IICHNUS,

MMOMOIIBIO MMPEIIOAaBaTCIIA BbIBOJbI

3.2 OIIeHO‘lHLIe CpeaACTBA TEKYIIECT0 KOHTPOJIA YCIIEBAEMOCTH oﬁyqamumxca

Bonpochl k ycTHOMY onpocy 110 Teme: «OCHOBBI CTPOEHHS BeleCTBA.

1.
2.

4.
S.

Cdopmynupyiite 3aK0H COXpaHEHUS SHEPTHH, 3aKOH ABOTAPO.

B dem oTnmume XMMHUYECKOTO BEIECTBA OT XUMHUYECKoro siementa? Ha mpumepe snementa
KHCIIOPO/Ia ¥ Ta3a KUCIOpo/a.

HaiiTe onpeneneHne NOHITHAM XUMHUYECKOE BEIIECTBO U aJUIOTPOITHS.
Uem OepTOILTUABI OTIUYAIOTCS OT JATBTOHUIOB?

B xakoMm arperaTHOM COCTOSIHMH BEIIECTBO HE IMOJYHHSIETCS 3aKOHY ABOraapo?

Bonpocel Kk ycTHOMY onpocy 1o TeMe: «XHMHYeCKHe peakuumu»

1.Yro npencrasnstoT coboit pusnyeckue siinenus? [IpuBeaure npumepsi.

2. Yrto npeactaBisaoT coboit xumuyeckue sBiaenus? [IpuBeaure npumepsl.

3. Uem XUMHYECKHUE SIBIICHUS OTIMYAIOTCS OT (1)I/I3I/ILI€CKI/IX?

4. KakoBpl IpU3HAKN XUMUYECKUX pEaKLUii?

9]

. C(l)OpMy.TIprﬁTC 3aKOH COXpaHCHUA MACChl BEUICCTB IIPU XUMHUUYCCKUX PCAKIIUAX.

6. I[aﬁTe OIIPECACIICHUC MOHATHN «XUMHYECKas peaKknus», «pCarcHT», KIPOAYKTBI pCAKIIUN.

7. Kak cocTaBUTh ypaBHEHHE XUMUYECKOH peakiyun?

8. Ilo kakuM npu3HaKam KJIacCUu(PUUIUPYIOT XUMHYECKUE peaKIuu?

9. laiite onpeneneHus HOHATUAM «TEPMOXUMHUYECKOE YPaBHEHUEY, «TEIIIOBOM 3P PEKT peaKium»,

OK30TCPMHUUCCKAs PCAKIUA», «OHAOTCPMUUCCKAA PCAKIHA.

10. PackpoiiTe kinaccuukaiuio no YMciay U COCTaBy UCXOJHBIX BEIIECTB U MPOIYKTOB PEaKUu.

11. Kakyto nHpopMaIuio HeceT ypaBHEHHE XUMHUUECKOH peakiuu?

26



BapuanTt npakruyeckoro 3axanus (I13):

1. Kakoe xomuuecTBO BeriecTBa (MoJib) cosiHoi kucinoTel HCI cogepskutcst B pacTBope

maccoi 80,3 r?

2. CocTtaBbTe 3JEKTPOHHYIO POpMYITy U rpadUUYecKyI0 CXeMY paclpe/IesIeHus JIEKTPOHOB B

aTOMC aJIFOMUHUA.

3. HazoBure yriieBogopo/ibl M0 MEKTyHAPOTHOW HOMEHKIIATYPE:

CHs
|
1) CHs—-C - CH2 - CHzg;
|
CHs
CHs

|
2) CHz— CH = C — CH, —C — CHz;

| |
C>Hs CHs

3) CH2= CH - C = CH - CHs

|
CsH7

4)CH3-C=C-CH-CH2-CH-CHs
| |
CHs CHs
4. CoctaBbTe CTPYKTYPHBIC GOPMYJIBI YTIIICBOIOPOIOB O X HA3BAHHSIM:

1) 2-meTui-3-3TUIIIEHTaH;
2) 4,4-numernirekced-1;
3) mentamuen — 1,4

4) 3,3-mumetmnOyTuH-1

Bapuant xumuveckoro nukranra (X/1):

1. | Xumus — 5T0 HayKa O BEIIECTBAX M UX NPEBPAIICHUSIX. Ha

2. | ATom —53T0 Menbuaiias XUMHUYECKU AeTMas YacTUIIA. Her

3. | [Ipu3HaK — 3TO OTAMUMTENHFHOE CBOMCTBO, O0IIIEe JITsl BCEH TPYIIIBI MaTEPHAaIOB Jla
WJIU BELIECTB.

4. | BemiectBo — 3T0 TO, U3 Y€ro COCTOSIT MPEIMETHI U TeJa. Ha

5. | IIpocroe BemecTBO COCTOUT U3 ATOMOB Pa3HBIX XUMUYECKUX JIEMEHTOB. Her

6. | Xumuueckuii 3eMeHT — 3TO COBOKYITHOCTh aTOMOB OJIHOT'O BHJIA. Ha

7. | Marepuan uMeeT XMMHUYECKHUI COCTaB U CBOICTBA, KOTOPbIE MOTYT U3MEHSTCS B Jla
HEKOTOPBIX Mpeesax.

8. | Coenunenus —3To NpocThie BEIIECTRA. Her

9. | CnoxHble BenecTBa — 3TO BEIIECTBA, COCTOSAIINE U3 HECKOIBKUX XUMUIECKHX Jla
JJIEMEHTOB.

10. | ®usnyeckue CBOWCTBA — 3TO CBOMCTBA BEIIECTBA, KOTOPBIC HE 3aBHUCAT OT Jla
BO3JICHCTBHS Ha BELIECTBO JAPYTUX MAaTEPUAJIOB UIIU BELIECTB.

11. | Mosnekyna — 3T0 MeJIbyaiias XUMUYECKU AeTHMMas YacTHIIA. Jla

12. | AToM — 3T0 Menpuaiias XUMIUYECKHA HeeIMMas YacTULIA. Ha
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13. | XuMuueckue CBOWCTBA — 3TO CBOIMCTBA BEIIECTBA, KOTOPBIE XapaKTEPU3YIOT Jla
CIOCOOHOCTh 3TOr0 BEUIECTBA BCTYNATh B XMMUYECKOE B3aMOAEHCTBHE.

14. | Xumuueckas peakuus — 3TO SIBJICHHUE, KOTOPOE HE COIIPOBOKIAETCS U3MEHEHUEM Her
BEILIECTBA UM 00pa30BaHNUEM HOBOI'O BEIIECTBA.

15. [ Xumuueckas peakiiys — 3T0 XUMUYECKOE SIBJICHUE. a

16. | Pusnueckue sIBICHUS HE COIPOBOXKIAIOTCS. 00pa30BaHUEM HOBOI'O BEIIECTBA. Ja

17. | XuMunyeckue CBONMCTBA BELIECTBA HE 3aBUCAT OT CTPOEHUS BELLIECTBA. Her

18. | MHaekc nmokasbIBaeT YUCIO aTOMOB XMMUYECKOTO 3JIEMEHTA, COJIEPKAILETOCs B Jla
KOHKPETHOM BELIECCTBE.

19. | YpaBHEeHHEe XUMHUECKON PEaKLUU — 3TO YCIIOBHAsl 3alIUCh XUMHUYECKOT0 Ipoliecca Jla
WM XUMUYECKOM peaKiiu.

20. | Xumunyeckas opMysa — 3TO YCJIOBHAs 3allUCh COCTAaBA BEILECTBA. Ja

BapuanTsl Tem a4 noxkiaana (/):

© o N gk wdPE

OCHOBOITOJIOXKHUK NEPUOINYECKON cucTeMbl ieMeHToB [l. 1. Mennaenees.
KauecTBeHHbIe peakliii B HEOPraHMUECKON XUMHUH.

MuHepanbHas BOJIa - YHUKAIbHBIN Jap IPUPOIbIL.

HckyccrBo hoTorpaduu u Xumusi.

Anxumusi-mMarusi Wiv Hayka?

DTaHO: BeIMYaiiiee 6J1aro Wi CTPaIrHoe 3J0.

3aMeHUMbIE U HE3aMEHHUMbIE aMUHOKHCIIOTHI.

Mus! 0 nUTaHUU.

buorexHonorus u reHHas HUHIXCHCPUA.

10. XuMus ¥ 3KOJIOrUsl.

11. MonexynsipHast KyxHsl.

IIpumepHbie Bonpocs! 1Js1 onpoca (O):

1.

3.
4.

Kaxkue BemectBa oTHOCSTCS K AekTposnutam? [lepedncinre OCHOBHBIE MOTOKEHUS
TEOPHH IEKTPOTUTHUECKOU THCCOIUAIUH.

Kakue HEOPTaHNYCCKUC COCANHCHUA HA3bIBAOTCA OKCI/I,Z[aMI/I? HpI/IBeI[I/ITe XUMHUYCCKUC
PCaKnu, XapaKTCPU3yrOnue CBOIMCTBa OKCHJIOB.

Kakmne OpTraHU4YCCKUC BEIICCTBA HA3BIBAKOTCA CHI/IpTaMI/I‘.7

Ha3zoBuTe ypoBHU OpraHu3aliy CTPYKTYpPbI OCIKOBBIX MOJEKYJ, OXapaKTepU3yHTe uX.

IIpumepnsiii Tect (T):

1.

2.

3.

[TonoxurenpHO 3apsKEHHAS 4aCTHUIA HA3BIBACTCS

1) smexTpoH

2) TpOTOH

3) HelTpoH

Snpo aroma IUTHS COCTOUT U3 3 MPOTOHOB U 4 HEUTPOHOB. CKOIBKO BOKPYT si/Ipa
BpalIaeTCs JIEKTPOHOB

1) 3
2) 4
3) 7

Kakue JaCTULBI IPOBOIAAT BHCKTpI/I‘-IeCKI/Iﬁ TOK B pacTBOpPC BHeKTPOJII/ITOB?
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1) aromsl
2) MOJICKYJIbI
3) HOHBI
4) TpPOTOHBI
4. Kucnotsl — 3T0
1) CroxHble BelecTBa, 00pa30BaHHBIC ATOMAaMHU METAJIJIOB U KUCIIOTHBIMH OCTaTKaMH.

2) Ci10o:kHbBIE BELIECTBA, KOTOPbLIEC COCTOAT U3 aTOMOB BOJ0poaa, CIOCOOHBIX
3aMelIaTbCHd HA aTOMbI METAJJIOB U KUCJIOTHBIX OCTAaTKOB.

3) CiioxHBIE BEIIECTBA, B COCTAaB KOTOPBIX BXO/SIT aTOMbI METAIIJIOB, COSTUHEHHBIE C
OJIHOW MJIM HECKOJIbKUMH T'MPOKCOTPYIIIIAMH.

5. BsiOepuTe psig ABYXOCHOBHBIX KUCIIOT:
1) H.COs, HBr, H3POg4;
2) H2S04, H2COs, H2SiOs;
3) H2CO3z, H3BO3, HCI.
6. Xumuueckas CBSI3b B KPHCTAJUIE OKCHJIA KaIbIIHS:
1) xoBalleHTHas HEMOJISAPHAs;
2) KOBaJICHTHas MOJIAPHAS;
3) MeramMueckas;
4) uoHHAas.

7. CoeIMHEHUSIMU C KOBAJCHTHOM HETOJISIPHON U MOHHOM CBS3BIO SBJISIFOTCS
COOTBETCTBCHHO:

1) oxcua pochopa u OKCHI HATPHS;

2) XJIOpU HATPHSI U XJIOP;

3) a3oT u cynbhun HATPHSL;

4) XJOpHI KaJbLUsI U XJIOPOBOIOPOI.

8. BriOepuTe 1Ba BHICKA3bIBAHUS, B KOTOPHIX TOBOPHUTCS O CeJieHEe KaK 0 XUMHUYECKOM

JJIEMEHTE:

1) CerneH - XpynKHii OJeCTANINI HA U3IOME HEMETAJT YEPHOTO 1IBETA.

2) CerneH He crTOCOOEH TOpeTh Ha BO3AyXE CAMOCTOSTEILHO.

3) CeseH BXOAUT B COCTAB AKTHBHOIO IIeHTPa pepMEeHTOB MeTadoIm3mMa
HYKJIEHHOBBIX KHCJIOT, JIMITHA0B, TOPMOHOB.

4) CeJleH - aHAJIOT cepbl M MPOSIBJISIET CTENEHU OKHCJIeHUsI -2, +4 u +6.

5) CeneH B 4MCTOM BHJIE [IMPOKO HCIOIB30BAICS B cepeanHe 20-ro Beka B BOCHHOM
TEXHUKE.

3.3 OneHoYHbIE CPeACTBA MPOMEKYTOUYHOM ATTECTAMI 00yIAIOIIHUXCS.

[IpomexyTouHasi arTecTanusi TMPOBOAMTCS B COOTBETCTBUM C YYEOHBIM IUTAHOM U
paboueil mporpammoii B ¢dopme auddepeHIrpoBaHHOrO 3a4yera, K KOTOPOMY OO0yYaroluiics
JIOITYCKAETCS TPU YCIIOBUH BBITIOJTHEHUS BCEX MPAKTHUECKUX U CAMOCTOSTEIbHBIX PadoT.

HuddepenurpoBanHbIi 3a4€T MIPOBOAUTCS B BHJIE TeCTOBOM paboThl. TecT cocrout uz 40
3aJaHUi PAa3HOrO YPOBHS CJIOXHOCTH, YTO IIO3BOJISIET IMPOBEPUTH JOCTHIXKEHHS CTYICHTOM
YPOBHSI 00513aTEIBHO ITOATOTOBKH ITO TEMaM:
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e  (OCHOBBI CTPOCHUS BEIIECTBA

e  XUMHUYECKHE pEaKIUU

e (CTpoeHue U CBOMCTBA HEOPTaHUUECKHUX BEIIECTB

e (CTpoeHue U CBOMCTBA OPraHUYECKUX BEILECTB

e KuHernueckue ¥ TEepMOJMHAMUYECKHE 3aKOHOMEPHOCTU IMPOTEKAHUS XUMHUYECKHX
peakuuii

e PacTBOpHBI

e XwuMmus B ObITY U IPOM3BOJICTBEHHOH JIEATEILHOCTH YeIOBEKa

Bbi0epuTe BepHble BADHAHTHI OTBETA:

1. K ankanam OTHOCHTCS BEIIECTBO, UMeroIIee GopMyy
1) CnHan
2) CnHZn-Z
3) CnH2n+2
4) CnHZn-G
2. M30MepoM OKTaHa SIBIISETCS:
1) 2 — merui — 3 3TUINICHTaH
2) 2,3 — TUMETHJITIICHTaH
3) 3 —osrunrenraxn
4) 3 — MEeTUJIOKTaH
3. CrpykrypHas ¢popMyIia BemiecTpa 2 — METUINEHTEH — 1 — 3T0
1) CHs— CH(CHs) - CH2— CH =CHz
2) CHz - CHz2 - CH2 — C(CHz3) = CH>
3) CH2 =C(CHz) — CH2 — CH(CH3s) — CH3
4) CHz=C(CHzs) - CHs
4. DTHH U alleTHJIEH — 3TO
1) romosoru
2) u30MepsI
3) OIHO ¥ TOXE BEIIECTBO
5. C xaKuM U3 NEepPEeUYHCICHHBIX BEIIECTB PearnupyeT MeTaH:
1) NaOH
2) HNO3
3) CO2
4) CaOo
6. HasBanue HecoorBercTBytouiee peakuuu CHz — COH + H2 — C2HsOH
1) npucoenuHeHue
2) TUAPUPOBAHUE
3) runppararus
4) BOCCTaHOBIICHHE
7. Peakius 00pa3oBaHus CIOXKHBIX 2QUPOB HA3bIBACTCS:
1) KpekuHT
2) sTepUHUKAIHS
3) neruaparanu
4) TONHMKOHJIEHCAIN
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8. DnekTpoHEHTpaibHas YacTHUIA, COCTOSIIAs M3 MOJOXKHUTEIBHO 3apsDKCHHOTO Sipa |
OTPULATEIBHO 3aPSHKCHHBIX AJICKTPOHOB 3TO:
1) arowm;
2) BEIIECTBO;
3) npoToH;
4) BJIEeKTPOH.
9. SIBieHHe CyYIIECTBOBAHMS HECKOJBKHAX IPOCTBIX BEHIECTB M3 OJHOTO M TOTO JKE
XMUMHYECKOT0 3JIEMEHTA 3TO. ..
1) XUMHYECKOE SBJICHHE;
2) CTEeXHOMETpHUS,;
3) ammorpornus;
4) ¢usnyeckoe sIBICHUE.
10. Kak HaiiTH OTHOCUTEIILHYIO aTOMHYIO Maccy 3JieMeHTa?
1) mo dhopmyie
2) mOCMOTpETh B TAOIUIY MeH ieneeBa;
3) mocMoTpeTh B TAOJIHUILy pACTBOPUMOCTH;
4) B 3ajayax OHa BCEr/Ia JaHa.
11. XumMuyeckue JJIEMEHTBI, aTOMbl KOTOPBIX OTAAIOT JJCKTPOHBI C  BHEIIHETO
JHEPreTUYECKOr0 YPOBHS 3TO:
1) okucnuTeny;
2) BOCCTaHOBHTEIIH;
3) MeTaibl;
4) HeMeTalUIbl.
12.T'omMoreHHast CUCTEMa, COCTOSIIAs. U3 PACTBOPHUTEIIS, YACTHIl PACTBOPEHHOI'O BEIIECTBA U
IPOIYKTOB UX B3aUMOJICHCTBHUS 3TO:
1) pactBop;
2) HAaCBIIICHHBII PacTBOp;
3) mepeHachIIECHHBIH PaCTBOD;
4) HeHaCHIIEHHBINA PACTBOP.
13. CoennnHeHUs, KOTOPBIC B BOJAHBIX PACTBOPAX MOYTH MOJHOCTHIO TUCCOLUUPYIOT HA MOHBI
3TO:
1) cnaObie AIEKTPOIUTHI,
2) CHUIIbHBIC 3JICKTPOIIHTHI;
3) KHCIOTHI;
4) OCHOBaHHMSI.
14. Beibepute U3 NpeCTaBIEHHBIX BEIIECTB KUCIOTHI, HA30BUTE €€:
1) BaSOq;
2) NaOH;
3) CuO;
4) HSOs.
15. BeibepuTe 13 NpeICTaBICHHBIX BEIIECTB OCHOBAHMUSL:
1) CuSOyq;
2) KOH;
3) HCI;
4) H2SOq.
16. Beibepute 13 MpeaCcTaBICHHBIX BEMIECTB COJIH:
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1) HNOs;
2) Ba (OH);
3) HI;
4) CuCl,.
17. Xumus uzyqaer:
1) npupoHbIC ABICHHUS,
2) crocoOBbI OJYYCHHS BEIIECTB,;
3) cocras, cTpocHUE, CBOWCTBA U PEBPAIICHHUS BEIIECTB;
4) opraHMYeCKHE BEIIeCTBA
18. BriOepuTe 13 MpeaCTaBICHHBIX BEIIECTB CUIbHBIC AJIEKTPOIUTHI:
1) HNO;
2) HCN;
3) H2S;
4) HI.
19.TIpormecc pacmaa BemecTBa Ha HOHBI IIPU €T0 PACTBOPEHHUH WIIA PACIUIABICHUHU 3TO:
1) sneKTpoIMTHYECKAs UCCOIUALINS;
2) DIIEKTPOXUMUYECKAS TUCCOIUALINS
3) ruaposnus;
4) ruxpupoBaHHE.
20. CootHectu GopMyIbl U Ha3BaHUS KUCIIOT:

1. cepHas KHCIOTa; A) HNOs
2. consiHas KUCIIOTa; b) HCI

3. a30THas KUCJIOTA; B) H2SOq4
4. pocdopHas kucnora I') H3POg4

21. BeiOepuTe MeTaII U3 CIACIYIOMUX XHUMUYECKUX 3JIEMEHTOB:

1. Au
2. CI
3. S
4, C

22.Yto moka3bIBaeT MOPSAKOBBIA HOMEp dJIEMEHTa:
1) 3apsin siapa
2) ATOMHYIO MacCy
3) Ywciao u30Tornos
4) Yuciio HEHTPOHOB
23. B rpynmax cBepxy BHH3, painyc:
1) yBenuumBaercs
2) yMeHbLIAeTCs
3) He u3MeHseTcs
4) W yBeIMYUBACTCS, 1 YMEHBIIIACTCS
24. 113 naHHBIX BELIECTB BHIOEPUTE CIIO’KHOE BEIIECTBO:
1) cepHas KHCIIOTa;
2) ion;
3) anmas;
4) 030H.
25.XKup obpazyercst B pe3ylbTaTe B3aUMOICHCTBUS
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1)
2)
3)
4)

CTeapHHOBOﬁ KHUCJIOTBI U ME€TaHOJIa
OJICMHOBOM KHUCIOTHI U ATUJICHTJIUKOJISI
afeTaJibJACrujia v riimucpuHa
TJIMnepruHa 1 MaJIbMUATHHOBOM KHCIOTHI

26. XMHUYECKUN 3JIEMEHT — ATO

1)
2)

3)
4)

BH/J] aTOMOB C OZIMHAKOBBIM 3apsIOM Spa;

JJIEKTPOHEUTpaabHasl YacTHUILA, COCTOSIIAs W3  IOJOXKUTEIBHO  3apsKEHHOTrO
ATOMHOTO Spa U OTPULIATEIBHO 3aPSKCHHBIX JJIEKTPOHOB;

OTPHULATEIIBHO 3aPSKEHHBIN HOH;

IIOJIOKUTENBHO 3apsKCHHBIN HOH.

27. S1npo aTromMa COCTOUT U3 YaCTHUIL:

1)
2)
3)
4)

HEHUTPOHOB U JJIEKTPOHOB
IIPOTOHOB U HEUTPOHOB
IIPOTOHOB U 3JIEKTPOHOB
HEUTPOHOB

28. DnexkTpoHHas (HopMyIia BHELTHETO 3JIEKTPOHHOTO CIIOSI MarHUs

1)
2)
3)
4)

3st
352 2p’
352 2p?
352

29. [TeproIUIHOCTH B I3MCHCHHH

CBOMCTB XMMHUYECKHUX DJIEMEHTOB SIBIISICTCS pe3yjabTaToOM

1)
2)
3)
4)

MNEpUOANYCCKOr0 MOBTOPCHUA YN CJIA 3JICKTPOHOB HA BHCIIIHEM YPOBHC B ATOMC;
BO3paCTaHH: 3apsaa ssapa,

BO3pPAaCTaHUA YUCJIIA DJICKTPOHOB Ha BHCIIHEM YPOBHCE,

BO3paCTaHuA 3apsaa aapa U 4ucjia 3JICKTPOHOB HAa BHCITHEM YPOBHC

30. 5151 coneld M OCHOBHBIX OKCHIOB XapaKTePEH BHJl XUMHUECKOU CBS3H

1)
2)
3)
4)

HOHHAas

KOBAJICHTHAsA HCIOJIApHAaA
METAIJINYCCKaA
KOBAJICHTHAA IMOJIApHAast

31. AnnotponHble MOAU(DUKALIUU — 3TO

1)
2)
3)
4)

O2u O3

021 SO2
O2 u SO3
O2u CO2

32. Peakuusi, ypaBHEHHE KOTOPOI

1)
2)
3)
4)

Zn +2 HCI = ZnCl; +H21 oTHOCHTCS K peaKiusim:
COEIMHEeHHUS
Pa3NOKEHUS
3aMeIleHHs
oOMeHa

33. UcTrHHBIE pacTBOPHI UMEIOT pa3Mephl JUCIIEPCHBIX YaCTHII

1)
2)
3)

meHee | M
ot 1 no 100 am
ooiee100 M
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4)

paBHo 100 HM

34. Kuciotsl uMeroT hopMyiy

1)
2)
3)
4)

CO2

H2CO3
K2CO3
NaOH

35.00b¢M raza BOJOpoOAa, OOpA3yIOIIEroCs IpPH B3aUMOJEHCTBHM IIMHKAa Maccol 6,5

IpaMMOB C XJIOPOBOAOPOIHOM KHCIOTOM 1Mo ypaBHeHuio peakuuu Zn +2 HCl = Zn Cl
+H271 cocraBinser:

1)
2)
3)
4)

22,4 1
11;2 m;
1,12 1
2,24 1.

36.AM(1)OTepHBIe COCAUHCHHA — 3TO COCAMHCHUSA, KOTOPHLIC B 3aBUCHUMOCTH OT YCHOBHﬁ,
BSaHMOﬂCﬁCTByIOT C BCIICCTBAMH

1)
2)
3)
4)

KHCJIOTaMU,
OCHOBAHMUIMHU,
KHUCJIOTaMH U IICJI0YaMu,
IMPOCTBIMHA BCUICCTBAMU

37.CepHas KHCIIOTa U THAPOOKCH]] HATPHS IPUMEHSIOTCSA B aKKYMYJISITOPHBIX OaTapesx, TaK

KaK OHH:

1)
2)
3)
4)

HEOJICKTPOJIUTLI
cia0ble QJICKTPOJIUTHBI
CUJIBHBIC JJICKTPOJIUTLI
CPCAHUC DJICKTPOJINTHI

38. HpI/IMeHeHI/Ie MCTAJIJZIOB B Ka4CCTBC IIPOBOAHNKOB OCHOBAHO Ha CBOMCTBax

1)
2)
3)
4)

TBEPAOCTH
JJIEKTPOIPOBOJAHOCTD
IJIACTUYHOCTh
TEIUIONPOBOJHOCTD

39. CKOpOCTh XUMHUYECKON PEAKLIUU TOPEHHsI CePbl B KMCIOPOJI€ YMEHBIIAETCS PU

1) yBenMYEeHHH KOHIIEHTPALMU KHCIOPOa

2) TIOBBIIICHUH TEMITEPATYPHI

3) NOHWXEHHUU TEMIIePaTyPhl

4) yBeJIMYCHUU KOHIICHTPAIIUU OKCHUJIA Cephl (4)

40. OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca yriekucioro raza CO2 cocTaBiser:

1) 123;

2) 44,

3) 18;

4) 46.
OTBeThI
1-3 2-1 3-3 4-3 5-2 6-3 7-2 8-1 9-3 10-1
11-2 12-1 13-2 14-4 15-2 16-4 17-4 18-4 19-1 20-18,20.3a,4r
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21-1 22-1 23-1 24-2 25-4 26-1 27-2 28-4 29-1 30-1

31-1 32-3 33-1 34-2 35-4 36-3 37-3 38-2 39-2 40-2
KosmnyecTB0o HAOpaHHBIX 02J1710B Ouenka
40 — 36 5 (OTIMYHO)
36 —28 4 (xoporto)
28 - 20 3 (yIOBJIETBOPHUTEIHHO)
20-0 2 (HEeyIOBJIETBOPUTEIILHO)

4. MeToauveckne yKa3aHusl JAJIsl 00y4aIOIIHUXCS M0 OCBOEHH IO THCIMIINHBI

[Ipucrynas x uzydenuro qucuumuiniel bJ[.12 Xumus, cTyAeHT JOKEH 03HAKOMUTBCS C
cojepkaHueM AaHHOM «Paboueil ydyeOHON mporpaMMmbl JAUCLUUIUIMHBDY C T€M, YTOOBI MUMETh
YEeTKOE IIPe/ICTaBICHHUE O CBOEH padoTe.

N3yuenne JUCLMIUIMHBL ~ OCYIIECTBIISIETCS. HA  OCHOBE  BBIJAHHBIX CTYIEHTY
[IperoiaBaTesieM PeKOMEH AU 110 BBIIIOJHEHUIO BCEX 3a/1aHuil, IPelyCMOTPEHHBIX YUE€OHBIM
IJIAHOM ¥ IPOTPaMMOM.

B mnepByto ouepenp HEOOXOOUMO YACHUTH LEdb M 3aJaud H3y4yaeMOH AMCLUIUIMHBL,
OLICHUTh O00BEM MaTepuajia, OTBEIEHHOTO I H3Y4YEHMs] CTYIAEHTAMH CaMOCTOSATEIbHO,
10100paTh OCHOBHYIO U JOINOJHUTEIbHYI JIMTEpaTypy, BbIIBUTH HauOOIee BaKHbIE
POOIIEMBI, CTOSIIHIE IO BOIPOCAM U3y4aeMOM TUCIUILTHHBI.

BoinonHenue 3agaHuil  OCYHIECTBIISIETCS B COOTBETCTBHMM C YYE€OHBIM IUIAHOM H
nporpaMMoil. OHM  JOJKHBI  BBIIOJIHATBCS B COOTBETCTBUUM C  METOAMYECKUMHU
PEKOMEHIALUsAMY, BBIIAHHBIMM IIPENIOAABATEIEM, M IPEACTABICHbl B YCTAHOBJICHHBIC
MIPENOAABATEIIEM CPOKHU.

N3yuast mepBOMCTOUYHUKH, LIEIeCO00pa3HO 3aKOHCHEKTHUPOBATh TOT MaTepuai, KOTOPBIH
He coo0IIancs CTyJAeHTaM Ha JIEKIHX.

Ha 3aHATHAX JEKIMOHHOTO M TMPAaKTHUYECKOTO XapakTepa CTyAEHTaM Jid paboThl
TpedyeTcs: TeTpab AJI 3aNUCH JICKIIUNA U 3aJIaHUH.

5. YueOHas iuTepaTypa u pecypcbl HHPOPMALHOHHO-TEIeKOMMYHUKAIMOHHOM
cetu "UHTepHeT"
OcHoBHas nuTeparypa
bopucos, A. H., Xumus : yaeOnuk / A. H. bopucos, E. C. Octpornsanos, T. b. boiiniosa, JI. I1.
ApnameBa. — Mocksa : KnoPyc, 2024. — 331 c¢. — ISBN 978-5-406-11987-7. — URL.:
https://book.ru/book/950237 (nata oopamienus: 26.09.2023). — TekcT : 37K TPOHHBIIA.
JlomonHUTEBHAS TUTEPATYPA
1. AudunorenoBa, WM. B. Xwumusa: y4eOHUK W TPAKTUKYM s CPETHETO
npodeccuonansHoro odpazosanus / M. B. Andunorenona, A. B. badokos, B. A. [Tonkos.
— 2-e m31., uictp. u gor. — Mocka: M3narensctBo IOpaiit, 2022. — 291 c.
2. Wlerommxwuua, H. A. O6mas xumus: yueonuk s CIIO / H. A. Hleronmxuna, JI. B.
Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.
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3. Xwumms. 10 kmace. Yrmyonéunsni ypoBens: yueOnuk/ B.B. Epemun, H.E. Ky3pmenko,
B.1. Tepenun, A.A. lpo3nos, B.B. JIynun; nox pen. B.B. Jlynuna. — M.: IIpocsemienue,
2022. — 446, [2] c.: un.

4. Yepuukona, H. FO. Xumus B 1ocTynmHOM U310KeHUU: yuyeOHoe nmocodue mist cro / H. 1O.
UepuukoBa. — 2-¢ m3a., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — Texkcr: anekTpoHHbId // JlaHb: S3JIEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/195532 (nmara oGpamenus: 14.10.2022).
— Pexxum mocTyna: 1uist aBTOPH3. MOJIb30BATEICH.

5. IlleBnunpina, JI. B. Xumus: yueonoe nmocodbue / JI. B. llleBuunpina, A. M. AmapueB. —
Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Tekcrt:
IeKTpOHHBIK  //  JlaHb:  dNeKTpoHHO-OMOmmoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/118505 (mara obpamenus: 14.10.2022). — Pexum nocryma:
JUIsL aBTOPHU3. T0JIb30BATEIICH.

6. bmunos, JI. H. Xumus: yueonuk mist CI1O / JI. H. baunos, U. JI. Tlepdunosa, T. B.
CoxkonoBa. — 2-e u3a., crep. — Cankr-Ilerepoypr: Jlans, 2021. — 260 ¢. — ISBN 978-
5-8114-7904-7. — TekcT: 37eKTpOHHBIN // JIaHB: 3MEKTPOHHO-OMOJIMOTEYHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/167183 (nara obpamienus: 14.10.2022). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

7. Tabpuensa, O. C., JlpicoBa, I'. I'. Xumusi: KHUTA ISl MPENOJABATEIS: y4e0.-METO/.

nmocooue. — M. Akanemust, 2012. - 332 c.

NutepHeT-pecypcebl:

www.hemi.wallst.ru (O6pa3oBarebHbIi CAHT I MIKOJBHUKOB «XUMHUSI»).

www.alhimikov.net (O6pa3zoBarenbHbIi CAHT AJIS IIKOJTBHUKOB).

WWW.chem.msu.su (DaekTpoHHast OMOIHOTEKA [0 XUMHH).

https://sites.google.com/site/himulacom/ (O6pa3oBarebHbIN CAlT: XUMYIIS)

OnekTpoHHO-Oubnoreunas cuctema (ObC) «YHuBepcuterckas O6uOIMOTEKa OHIIANHY

www.biblioclub.ru

hvsh.ru — XKypran «Xumus B IIKOJIE».

https://postnauka.ru/themes/chemistry — mexiuu mo xumMuu Ha caite I[locTHayka.

http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-monysisipHbIid IPOEKT «JIEMEHTHI 0OJIbIION HayKu» ((hu3HKa, XUMHsI, MaTeMaTHKa,
aCTPOHOMHS, HAyKH O H3HHM, Hayku O 3emiie). HOBOCTM Haykw, KHUTH, Hay4HO-

aprwbdE

N o

MOMYJISIPHBIE CTAThH, JIEKIIUU, YSHIIUKJIONEINH.
8. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHo-nonyssipHoro XypHana «llorenmuany. Xypuan uznaércs ¢ 2005 r., ¢ 2011 1.

— pazaen «XuMus».

9. http://gotourl.ru/4785 (http://www.hij.ru/)

CaliT Hay4HO-TIONYJIIPHOI'O XKypHaia «XUMHS U KU3Hb». JKypHan uznaércs ¢ 1965 r.

10. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpLITa}I SJICKTPOHHAA 6H6J’II/IOTCK8. XUMHYCCKOT'O IMOopTajia «Chemnet», COJACPKUT yLICGHBIe
1 MHQOPMALMOHHBIE MaTepHajbl JJs IIKOJIBHUKOB M yuuTeneil. B Hell MOXHO HalTh
y‘IC6HI/IKI/I 110 061116171 )51 HeopFaHquCKOf/'I XUMUU, OpFaHquCKOﬁ XUMUU,

My.]'II)TI/IMe)II/IaMaTepI/IaJ'H)I, a TAKXC 3aJa4Y XUMHWYCCKUX OJIUMITNAL C peHIeHI/ISIMI/I, 3agauyu
BCTYHI/ITCJ'II)HI)IX OK3aME€HOB IJIsd a6I/ITypI/IeHTOB.
11. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
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Nudopmarnmonnsie Matepuainbl 00 omuMnuanax: MoCKOBCKON TOpojickoi, Beepoccuiickoi,
Menpeneesckor, MexayHaponHou. llpuBeaeHsl  3amaud  TEOPETUYECKUX U
HKCHEPUMEHTAIBHBIX TYPOB, IOAPOOHBIE pEIIeHUs, CHUCKH U (oTorpaduu nodenuteneii.

12. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema AUCTAaHIIMOHHOTO OOydYEHUs, HANPABJICHHAS B MEPBYIO OYepeab Ha MOJATOTOBKY K

OJIMMITAAJIaM BCEX YPOBHEHM — OT HIKOJBHBIX 10 MexayHapogHoil. CallT colepKut
OTPOMHOE KOJUYECTBO 3a]a4, CTPYNIIUPOBAHHBIX KaK MO TeMaM, TaK U MO OJIMMITHAAM.
ITo BceM OCHOBHBIM pazzesiaM XUMHH MPUBEAEH TCOPETUUCCKUN MaTeprual U pa3oOpaHbl
peIIeHUs TUTIOBBIX 3a/1a4.

13. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo HaHOoTexHONOrWsiIM. OCHOBHasE Ieb — pa3BUTHE OOPa30BaHHUS B 00JIACTH
HAaHOTEXHOJIOTUM U MOATOTOBKA K MHTEPHET-OJIMMIINAE 10 HAHOTEXHOJIOTUSIM.

14. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnast cnpaBouHas wHGOpMamys O XHMHUYECKMX OJJIEMEHTaX M HX CBOMCTBax (Ha

AHTJIMICKOM SI3BIKE).
15. http://gotourl.ru/4792 (http://periodictable.ru/)
PYCCKOHBHHHHﬁ CalT O CBOMCTBAaX XUMHUUYECKUX DJIEMEHTOB.
16. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexkommepueckuii  caliT  OHJalH-00pa30BaHUSA,  COJAEPKUT  MHOIO  HMHTEPECHBIX

00pa30BaTeNbHBIX KYPCOB ¥ BUICOJICKITUH JIIsI IIKOJIBHUKOB, CTY/ICHTOB U YUUTEIICH.
17. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — camblii aBTOPUTETHBIN B MUPE XUMUU WH(OPMALIMOHHBIN

HMHTEpHET-pecypc (CalT MIaTHBIN).
18. http://www.organic-chemistry.org/
HOpTaJ'I 110 Opr AaHUYECKOI XMMHUHU Ha aHTJIMHCKOM SI3BIKE.
19. http://www.xumuk.ru
Cal\/JIT 0 XUMHUU: KIIACCUYCCKUEC y‘Ie6HI/IKI/I, CHpaBO‘-IHI/IKI/I, OHIUKIIOIIE NN, IIOUCK

OpPraHNYECKUX U HEOPraHUYECKUX PEAKIUI, COCTABIICHUE YPABHEHUN PEAKIIUM.
20. http://orgchemlab.com/
CaiiT, NoCBAIEHHBIA IPAKTUUECKOI paboTe B 1abopaToOpuu.

6. MaTtepnajbHO-TeXHHYecKasi 6232, MH(POPMALMOHHBIE TEXHOJIOTMH, IPOTPAMMHOE
ob0ecrieyeHne 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI

Jlnist peanu3aniuyl MPOrpaMMbl TUCIUILINHBI TOJDKHBI OBITh MPEIyCMOTPEHBI CIIETYIOIINE
CHelMallbHble TOMEIICHUs: Y4eOHBbIH KaOMHET XWUMUU W/HWIA y4eOHOW XHMHUYECKOH
nabopaTopuH.

Ob6opynoBanue yueOHOro KabHHeTa (HarjsaHble MOCOOMs): HaOOphl IAPOCTEPIKHEBBIX
MoJieNiell MOJIEKYJ, MOJENH KPUCTAJUIMYECKHX PEIIeTOK, KOJUIEKIIMM MPOCTBIX M CIO0XHBIX
BEIIECTB M/WJIM KOJUIEKIIMM TOJMMEPOB; KOJUIEKIUS TOPHBIX IMOPOJ M MHHEpaJoB, TabiuIa
Menneneesa, yueOHble pHIBMBI, IIM(PPOBHIE 00pa30BaTENbHbBIE PECYPCHI.

Texnuueckue cpencTBa OOyueHHs: KOMIIBIOTEp C YCTPOWCTBAMH BOCIIPOM3BEIEHUS
3BYKa, IPUHTEP, MYJIbTUMEIUAIIPOEKTOP C SKPAaHOM, MYJIbTUMEIUITHAS 10CKa, YKa3Ka-Ipe3eHTep
JUISL IPE3EHTaLHM.
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