[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
OVO: Appeit [paroMnpOBKEHENE b HOE TOCYIAPCTBEHHOE BIOKETHOE 00Pa30BATEIBHOE YUPEK ICHNIE

[lomKHOCTb: AnpekTop
[ata nognucanus: 02.06.2026 11:48:01 BBICILICTO 06pa30BaHHH

Vinkanshei POCCHICKASL AKAJTEMUSI HAPOJHOT'O XO35IMCTBA 1 TOCYJJAPCTBEHHOM
880f7c07¢583b07b775f660426¢93F $73KBHE mpu IMPE3UJIEHTE POCCUVCKOM ®EJEPALIMA

CEBEPO-3ANIAIHBIM UHCTUTYT YIIPABJEHMUSI

®dakynapTeT cpeAHEro MpodeccnoHalIbHOTO 00pa30BaHUS

YTBEPX/EHA
pEIICHUEM ITUKIIOBOM (METOIUYCCKOMN )
KOMHUCCHH 00111€00pa30BaTeIbHBIX

JUCIUITIIH
ITporoxoi ot 28.06.2024 Ne 5

PABOYASA TPOI'PAMMA JJUCHUIIJIMHBI

BJ1.09 Xumus

CroemuansHocts — 09.02.12 TexHuyeckas 3KCIUIyaTalMs U COPOBOXKACHUE MH(DOPMAIIMOHHBIX
CHUCTEM

IIpoduas — Ha 0a3e OCHOBHOIO 001IEr0 00pa3oBaHus

KBaJ'II/Id)I/IKaHI/ISI — CIeraJucCT 110 TCXHHUISCKOM OKCILIyaTanuy U COIIPOBOXIACHHUIO
I/IHd)ODMaLII/IOHHHX CUCTEM

dopma O6V‘I€HI/I${ — O4YHasg

T'ox Habopa — 2026

Cankr-IlerepOypr 2025 rox



ABTOp-cocTaBUTENb: SHIIyKEeBHY-Y IakoBa A. M., npenoiaBaTeb.



COJAEP/)KAHUE

1. OOLLME TTOTOTKEHI . . . e e et e e e e e e e e e e e e et e e e e e e, 4
1.1. O0aCTh TPUMEHEHUS TIPOTPAMMDBI ... vteneteenteenteeenteenneeenteeneenneeeneenneeanans 4

1.2.  Mecro JHCHMIUIMHBI B  CTPYKType€ OCHOBHOH  Mpo(ecCHOHAIBbHON

00PA30BATEITBHOM TIPOTPAMMBI . ... .vtenttenteenteeenteeaaeeenaeeneeeanaeeaaeeaneeeseenneeaneeananns 4
1.3. Henu v 3a0a91 YICOHON JMCIIHTIIHHBI .. .vveneseenseeneeeenseenneeenneenneennneenneennns 4
1.4. IInanupyembie pe3yabTaThl O0YUCHHS IO TUCIIHIIIIIHE . ....evveneeneeeneanennenennne 5
2. CTpYKTYpa U COIACPIKAHUE TUCIIHTIITIHBI .. ...t ueneeneenetenneneeneeteeeneeneanennennenns 10
2.1. O6beM yueOHON AUCHUTUTHHBI U BUIBI PAOOT . .eoueeetenietieiiaiiaaieeeaieaneenenn 10
2.2. TeMaTU4eCKHUM TJIaH U COACPIKAHUE TACTIATITHBL ... .vvessenteeneeenreenneeanneananns 10
2.3. PernamenT pacrpeneneHus BUAoB padort no aucuumiauHe ¢ JJOT ..................... 17

3. Marepuanbl TEKyImIEro KOHTPOJIS yCIEBAEMOCTH M IPOMEXKYTOYHOW aTTeCTaluu

L0104 £ 0] 11173 20
3.1. ®opMbl W METOABI TEKYIIETO KOHTPOJS YCIHEBACMOCTH OOYYAIOIIMXCS U
TTPOMEKYTOTHOM ATTECTAIIHI . . ... ve et enteneensentenaeensenaeeneeneenseeneenaeaneeneenseaneennenns 20
3.2. O1ieHOYHBIE CPeICTBA TEKYIIET0 KOHTPOJISI yCIIEeBAEMOCTH O0YJarOIIUXCS .. ........ 23
3.3. OueHOYHBIE CPE/ICTBA TPOMEIKYTOUHOM ATTECTAIIUN OOYIAFOIIUXCS « . .vvvvneenenne. 26
4. Metoanueckue yKa3aHus i1 00y4Jaromxcs 0 OCBOSHUIO JUCIUTIIHHSI . ............ 33

5. YueOHast muTeparypa u pecypchl HHPOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHON CeTH
02 e 0) (S 3 S PP 37
6. MarepuaibHO-TeXHUYECKasE 0a3a, NUHPOPMAIIMOHHBIE TEXHOJIOTUH, MPOTrPAMMHOE

obecrniedueHre ¥ UHHOPMAITMOHHBIE CITPABOYHBIC CHCTEMBI .. ....uvneeeeeneeneaneeaneaneennnnn. 37



1 OO0mue mMoJ10KeHUS

11 O0J1acTh NPMMEHEeHHUs POrPaMMbI

Pabouass mporpamma yueOHOW mucuumummabl BJ[.09 Xumus sBisercs 4acTbl0 OCHOBHOM
npodeccuoHalIbHON 00pa3zoBarenbHON mporpammbl B cooTBeTcTBUH ¢ PI'OC 1mo crnenuanbHOCTH
09.02.12 «TexHu4eckas IKCIUTyaTaIsi U COMPOBOXKIACHNE HHPOPMALIMOHHBIX CUCTEM).

Pabouas mporpamMma yueOHON IOUCHMIUIMHBI HCIOJNB3YIOTCS B HPOQEecCHOHATHHOM
o0pa3oBaHuH, Iie HEOOXOIUMBI 3HAHUS U YMEHHUS B COOTBETCTBYIOIICH 00JIaCTH.

1.2 MecTO IMCUUIJIMHBI B CTPYKTYpPe OCHOBHOI npodeccuoHAJIbHOM 00pa3oBaTeIbLHOM
NMPOrpaMmblI

JucuumiuHa sBiseTcss 0a30BOM MUCHMILIMHONW 00mero o0pa3oBaTebHOTO IHKIIA.
W3ydaercs Ha epBOM Kypce B IEPBOM CEMECTPE.

1.3 Lenu u 3a1a4n y4eOHOH TUCHUILINHBI

[lenb10 y4eOHON AUCIUTUTUHBI SBISIETCS (JOPMHUPOBAHUE Y CTYICHTOB MIPEICTABICHHS O
XUMHYECKON COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOW KAapTHUHBI MUpa KaK OCHOBBI IPHUHSTUS
pelieHni B KU3HEHHBIX M MPOU3BOJCTBEHHBIX CUTYallUAX, OTBETCTBEHHOI'O TOBEICHUS B
IPUPOJIHOM cpejie.

JU1st TOCTHIKEHUSI TIOCTABIICHHOM 11esn paboyasi mporpaMmmMa OpUEeHTHPOBaHA Ha peIIeHUe
CIIEYIOIIKX 3a4aY:

e cdopmMupoBaTH NOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHUX IIPOIECCOB U
ABJICHUI B OKPY’KaIOILLEN Cpelie, IEJIOCTHOM HayYHON KapTUHBI MUpa, B3aUMOCBSI3U U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

® OBJIaJeTh YMEHHS COCTABJATH (OPMYJIbl HEOPraHUUECKUX U OPraHUYECKUX BELIECTB,
YpaBHEHHUS XMMHUYECKHUX PEaKIHi, 00BACHATh UX CMBICI, HHTEPIPETUPOBATH
PE3yJIbTaThl XUMHUYECKHUX KCIIEPUMEHTOB;

e copMHUPOBATH HABBIKH MPOBECHUS MPOCTEUIINX XUMUYECKUX KCIEPUMEHTAIBHBIX
UCCIJIEIOBaHUM ¢ COOII0OCHUEM MTpaBUJl 0€30IacHOTr0 0OpallleHus C BeIeCTBaMU U
1a00paTOPHBIM 000PYIOBaHHUEM;

® Ppa3BUTh YMEHHS MCIO0JIb30BAaTh HH()OPMAIIMIO XUMHUYECKOTO XapaKkTepa U3
pa3IMYHBIX UCTOYHUKOB;

e cdopmMupoBaTh yMEHHS IPOTHO3UPOBATDH NIOCIEACTBUS CBOEH EATEIBHOCTU U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOIIECCOB;

e chopMupoOBATHL NOHMMAHME 3HAYMMOCTH JTOCTHKEHUN XMMUYECKON HAYKU U

TEXHOJIOTHH JIJIsl pa3BUTHS COIMATLHON U TPOU3BOJICTBEHHOMU Cep.
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1.4  Tlnanupyemble pe3yJIbTaThl 00y4eHHs MO0 JUCHUIIHHE

Ocoboe 3HaueHne 0o1eoopa3oBaTeNbHast JUCUUIUINHA « XUMUS» UMEeT IpU (POPMUPOBAHUH

u pazsutun OK 01; OK 02; OK 04; OK 07

CITOCOOBI PEIICHUS
3aj1a4
npodeccuoHaIbHON
JeSITEITBHOCTH
MPUMEHHUTETBHO K
Pa3IuIHbIM
KOHTEKCTaM

[EHHOCTH MACTEepPCTBA, TPYIOIIO0HE;
TOTOBHOCTh K AKTHBHOHM JEATENbHOCTH

TEXHOJIOTHICCKON H COITMATLHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHULIUAPOBATH, IJIAaHUPOBATH n
CaMOCTOSITETTFHO ~ BBITIONHATH  TaKyIO
JIeSITEIIbHOCTD;

WHTEpEeC K  pa3Nu4YHbIM  cdepam

po(heCCUOHANBHOM JIeATEIIbHOCTH;
CaMOCTOSITETIbHO ~ JOPMYJIUPOBATH U

aKTyaJln3UpPOBATh mpooiemMy,
paccMaTrpuBaTh €e BCECTOPOHHE;
yCTaHaBINBATh CYIIECTBEHHBIN
IMPpU3HAaK 501041 OCHOBaHUA JJIsA
CpaBHEHWUS, KIaccuuKanuu u
0000111eHHS;

ONpeNeNATh  LEeNU  JIeATeNbHOCTH,

3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHXKEHHUS;

BBISIBIISITD 3aKOHOMEpPHOCTHU u
NPOTUBOpPEYHs B  pacCMaTpUBAEMBIX
SIBJICHUSIX;

BHOCUTb KOPPEKTHBBI B JESTEIBHOCTS,
OIICHUBATHL COOTBETCTBHUE PE3YJILTATOB
LEJISIM, OLICHUBATh PHCKH MOCIEACTBUI
JeSITeIbHOCTH;

BJIaJETh HaBBIKAMHU yueOHo-
HCCIEA0BATENBCKOH M IPOEKTHOM
JeSITEIbHOCTH, HAaBBIKAMU DPa3peleHHs
mpooiieM;

BBISIBIISITD NPUYUHHO-CIICICTBEHHBIE
CBA3M W aKTyaJIM3WpoBaTh 3ajady,
BbIABUI'aTb THUIIOTE3Yy €€ PCIICHUA,
HaXOJIUTh apryMEHTHI JUIs
JIOKa3aTeJIbCTBA CBOUX YTBEPXKACHUI,
3aJaBaTh MapaMeTpsl M KPUTEPHUH
pelIeHus;

AHAJIM3UPOBATL IIOJIYYCHHBIE B XOI€
perieHns 3a/1a4n pe3yNIbTaThI,
KPHUTUYCCKHN OILICHUBAThH ux
JIOCTOBEPHOCTb, MIPOrHO3UPOBAThH
MN3MEHEHHUE B HOBBIX YCJIOBUSX;

YMETH MIEPEHOCHUTD 3HAHUA B
IIO3HABATEJIBHYIO U IIPAKTUYECKYIO
o0JacTH )KU3HEeIeATENIbHOCTH

Kon u I[nanupyemble pe3yJbTaThl 0CBOCHHUS] AN CHHILTHHBI
HAHMEHOBaHHe
¢dopmupyempbix Oo0urue JAucuunanHapHsie
KOMIIeTeHIUH
OK 01. Brioupats rOTOBHOCT, K  Tpyamy, ocosnanue | ITP6 01. chopmupoBanHOCTE

MPEJCTABICHUI: 0 XUMUYECKON
COCTaBIISIOLIEH
€CTECTBCHHOHAYYHO! KapTUHBI
MUpa, POJIA XUMHHU B TIO3HAHUHT
SIBIICHUI MIPUPOJIBI, B
(hOpMUPOBAHUU MBIILICHUS U
KYJBTYpbI TUIHOCTH, €€
(YHKITMOHATBHON TPaMOTHOCTH,
HE0OXOIUMOM JIJIsl PEIICHUS
MPAKTHYECKUX 3a/1a9 U
9KOJIOTHYECKH 0OOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBbBIO U
MPUPOJHON cpelie;

IIP6 02. BnageHue cucteMon
XUMHUYECKUX 3HAHUH, KOTOpas
BKJIFOUAET: OCHOBOIIOJIAraromye
MOHATHS (XUMUYECKHUH AIIEMEHT,
aToM, IIEKTPOHHAs 000I0YKa
aToma, s-, p-, d-3JIeKTpOHHEBIE
opOuTaTM aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb,
AIIEKTPOOTPULIATENBHOCTE,
CTETICHb OKUCIICHUS, XUMHYCCKast
CBSI3b, MOJIb, MOJISIPHASI Macca,
MOJIIIPHBIN 00bEM, YTIIepOIHBIN
ckenet, QyHKIMOHAIbHAS TPYIIIA,
paauKai, u30MepHsl, U30MepHI,
TOMOJIOTUYECKHH Psijl, TOMOJIOTH,
YTIIEBOIOPO/IbI, KUCIOPO- U
a30TcojiepKallue COeTUHEHMS,
OHMOJIOTMYECKN aKTUBHBIE
BemecTsa (YriIeBOIbI, JKUPHI,
OeJiku), MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BEHO,
BEICOKOMOJIEKYJISIPHBIS
COCJIMHEHU S, KpHCTAIUTHYECKAst
pelIeTKa, THITBI XUMHUYECKUX
peaxiuii (OKUCIUTEIEHO-
BOCCTaHOBUTEJIbHBIE, IK30-H
SHJIOTEPMUYECKHUE, PEAKIIUH
MOHHOTO 00OMEHa), pacTBOp,
AIIEKTPOJIUTHI, HEANIEKTPOIIUTHL,
AIIEKTPOJIUTHYECKAS JUCCOIUAIINS,
OKHUCJIUTENb, BOCCTAHOBHUTEIb,
CKOPOCTb




OK 02.
Hcnons3oBaTh
COBpEMEHHbBIE
CPEJCTBA MOKCKA,
aHaJn3a u
WHTEPIpETAIUH
nHpOpMAaITUH 1
MH(OPMAITUOHHBIC
TEXHOIIOTUH JIJIsI
BBITTOJTHEHHS 337124
npoeccuoHaIbHON
JESATSIILHOCTH

c(hopMUPOBaHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pasBUTHSA HaYKH u
0O0IIeCTBEHHOW MPAKTUKH, OCHOBAHHOTO
Ha JTIaJIoTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJIMKYIBTYPHOM MHPE;
COBEPICHCTBOBAHUE  SI3BIKOBOW U
YUTATENIBCKOU KYJIbTYPhl KaK CpeICTBa
B3aMMOJICHCTBUS MCXKIY JIOJBMU H
TIO3HAHUS MUDA,;

BIIQJICTh HaBBIKAMH MOJTyYCHUS
WHPOPMAITUK M3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSTEIIEHO OCYIIECTBIISIT
MOWCK, aHalIMW3, CHUCTEMATH3AIHI0 M

MHUPOBO33PECHHS,

HUHTEPIIPETALUI0 nHpOpMaLUH
pa3IMUHBIX BH/IOB u dbopm
TIpEJICTaBICHUS;

co3faBaTb TEKCThl B  Pa3IMYHBIX
dopmarax ¢ ydeToM Ha3HAUCHHS

MHpOpPMaLMK M LEJIEBOM ayAWTOpHH,
BHIOMpast ONTUMAJIbHYIO bopmy
MIPEJICTABJICHUA U BU3YyaIU3aliy;
OIICHUBATH JIOCTOBEPHOCTb,
JIETUTUMHOCTB UH(POPMALIH, ee
COOTBETCTBHE NPABOBBIM U MOpPAJIBHO-
3TUYECKUM HOpMawm;

BJIa/IeTh HaBBIKAMU DPACIIO3HABaHUS U

3aIIUTHI nH(pOpMAITUH,
UHPOPMAITMOHHOH 0e3omacHOCTH
JIMYHOCTHU.

I1P6 06. BnameHue OCHOBHLIMU
METOAaMHU HayYyHOI'O II03HaHUS
BEIIECTB U XUMHUUYECKHUX SIBICHUN
(HabnroieHue, U3MEpPEHUE,
SKCTIEPUMEHT, MOJICITUPOBAHUE);
IIP6 07. chopMHpOBaHHOCTH
YMEHUI IPOBOIUTH PACUETHI IO
XMUMUYECKUM popMynam u
YPaBHEHUSIM XUMHYECKHUX PEaKUi
C MCIIOJIb30BaHUEM (PU3UIECKUX
BEJIMYHH, XapaKTEePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOI
CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHSI) TA30B,
KOJINYECTBA BEIICCTBA;
HCIIOJIb30BaTh CUCTEMHBIE
XUMHAYECKHUE 3HAHUS ISl IPUHSITHS
peLIeHU B KOHKPETHBIX
JKU3HEHHBIX CUTYaLHAX,
CBSI3aHHBIX C BELIECTBAMH U HX
MPUMEHEHUEM;

ITP6 08. chopmupoBaHHOCTD
YMEHUH ITaHUPOBATh U
BBITIOJTHATh XUMUYECKUN
9KCTIEPUMEHT (TpeBpaIIeHUsI
OpPraHUYECKUX BEIECTB MPU
HarpeBaHuy, NOJTy4YECHUE ITUIICHA U
H3y4YEHHE €T0 CBONWCTB,
KadeCTBEHHbIC PEaKLUH Ha
aNbJETUBI, KpaxMaj, YKCYCHYIO
KHCJIOTY; IeHaTypanus 0eJIKoB
MpY HarpeBaHWH, [IBETHbIE
peaxuuu OeIKOB; MPOBOIUTD
peaxknuyu HOHHOTO 0OMeHa,
OTIPEIeNIATh Cpelly BOTHBIX
PacTBOpOB, KAUECTBEHHBIE
peakiuu Ha cynbdar-, KapOoHaT- u
XJIOPHUJI-AaHUOHBI, HA KATHOH
aMMOHWUSI; pelarhb
9KCIEPUMEHTAIIbHBIE 3aJa4H 110
temam "Metamuiel" u
"HemeTamisl") B COOTBETCTBUH C
NPaBUIaMHU TEXHUKU
0e301macHOCTH TIpY OOPAIIEHUH C
BEIIECTBAMU M JTa0OPaTOPHBIM
000pyIOBaHHEM; IPEACTABIATD
Pe3yIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (popme 3armucu
YpaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 GOpMyITHPOBATDH
BBIBOJIBI HA OCHOBE 3THX
pe3yIbTATOB;

I1P6 09. chopmupoBaHHOCTD
YMEHUS aHAJIN3UPOBATh
XUMHYECKYHO HH()OPMAILIHIO,
MOJTY4aeMYIO U3 Pa3HBIX




HCTOYHUKOB (CPEACTB MacCOBOM
nH(popMaIuu, cetb IHTepHET U

OK 04. DddexTrBHO
B3aUMO/JICICTBOBATH
" paboTaTh B
KOJUIEKTHBE U

TOTOBHOCTH BECTH COBMECTHYIO
ACATCIIBHOCTD B UHTEPECaxX
rpak1aHCKOT'O O6HI€CTB3;
YMCHHE B3aUMOICHCTBOBATH C

Apyrue).

— TOTOBHOCTBH BECTU COBMCCTHYIO
ACATCIIBHOCTh B MHTEPECax
Tpa’kaaHCKOT'O 06HICCTB3;

— YMCHHC BBaHMOI[efICTBOBaTL C

KOMaH[Zie COLMAIbHBIMUA HHCTUTYTaMH B COIMAaIIbHBIMA HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIHSIMH U COOTBETCTBHUHM C UX
Ha3HAYEHHEM. (YHKUUSMH 1 Ha3HAYCHUEM;
MTOHUMATh U UCIIOJIb30BaTh — TIOHHMMATh U UCIIOJIb30BaTh
MPEUMYIIECTBa KOMaHIHOUN U MPEUMYILECTBA KOMAaHIHOMN U
WHAWBHUIyaTbHOU PaOOTEHI; WHAWBHUIYaTEHONU PabOTHI;
MIPUHUMATh LIEIH COBMECTHOM — IPUHUMATh LEIU COBMECTHOMN
JIeATEIbHOCTH, OPTaHU30BBIBATh U JIeSITENBHOCTH,
KOOPJMHHUPOBATH ACHCTBUSA IO €€ OpraHHU30BbIBaTh U
JIOCTH>KEHHIO: COCTABIIATH IJIaH KOOPAMHHUPOBATh ACUCTBHUS 11O
JIEVCTBUM, PaCIpEAENATh POJIU C €€ JIOCTUKEHHUIO: COCTABIIATh
Y4€TOM MHEHHU yYaCTHUKOB IUIaH IEUCTBUM, pacpeleisiTh
o0cy)IaTh pe3yabTaThl COBMECTHON pOJIH C yYETOM MHEHUI
paboTEHL. VYIaCTHHKOB 00CYKIIaTh
MPUHUMATh MOTHUBBI U apTyMEHTHI pe3yabTaThl COBMECTHOMN
JIPYTHX JIFOJICH MPU aHATM3e paboThI;
Pe3yNbTaTOB AEATEIbHOCTH; — TMPUHUMATH MOTHUBHI U
MpHU3HaBaTh CBOE MPABO U MPaBO apryMEHTBI IPYTuX JIOAEH IpU
JIPYTHX JIFOJIeH Ha OMINOKY; aHaJIu3e pe3yJIbTaToOB
pa3BUBaTh CIIOCOOHOCTH IIOHUMATh MHU] ACSATCIIbHOCTH;
C TIO3MIIMH APYTOTO YeJIOBeKa. — IIPU3HABATh CBOE IPABO U
MpaBo APYTUX JIIOAEH Ha
OIIIMOKHU;
—  pa3BHBAaTh CIIOCOOHOCTH
MOHUMATh MHP C TTO3ULIUU
JPYroro 4ejaoBeKa.
OK 07. c(hOpMHUPOBAHHOCTH IKOJOTHIECKOM ITP6 01. copMUPOBAHHOCTE
ConeticTBoBaTh KYJIbTYpBbl, IOHUMAaHUE BIUSHUS MIPEJICTaBIEHUI: 0 XUMUYECKOU
COXpPaHCHHUIO COLIMAJIbHO-DKOHOMHUYECKHUX IIPOLIECCOB COCTaBJIAIONIEH
OKpY>Karollen cpelibl, Ha COCTOSIHUE TIPUPOIAHOMN U €CTECTBEHHOHAYYHOUN KapTUHbI
pecypcocOepekeHuto, COLIMAIBHOU Cpeibl, 0OCO3HAHUE MUPA, POJIM XUMHH B TIO3HAHUU

MPUMEHSTDH 3HAHUS
00 M3MEeHEeHNH
KJIMMAaTa, MPUHIIATIBI
OepeKIIMBOTO
MIPOU3BO/ICTBA,
a¢hekTuBHO
JIECTBOBATH B
YpE3BbIYANHBIX
CUTYaIUIX

rI00aIbHOTO XapakTepa
IKOJIOTHYECKHX MPOOIIEM;
IJIAHUPOBAHUE U OCYIIICCTBICHHE
JIEUCTBUN B OKPY’KAIOILIEH cpesie Ha
OCHOBE 3HAHUS IIeJIell YCTOHYNBOTO
Pa3BUTHS YEJIOBEUECTBA,

aKTUBHOE HETIPUSATUE ACUCTBUH,
MIPUHOCSIINX BPEX OKPYKAOIIEH
cpene;

YMEHHUE IPOrHO3UPOBATH
HEOIaroNpHUSTHBIE YKOJIOTHUSCKIE
MTOCJIENICTBUSA MTPEATPUHUMAESMBIX
JIECTBHI, IPEIOTBpAILATh HX;
HCITOJIB30BaTh CPEJICTBA
MH(POPMAITUOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
peLIeHUN KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U

SIBJICHUW ITPUPOJIBL, B
(OpMHUPOBAHNH MBILIJICHUS U
KYJIBTYpPBI INUHOCTH, €€
(YHKIMOHAIEHOW TPAMOTHOCTH,
HEOOXOIUMOM JIJIsl PEIICHUS
MPaKTUYECKUX 33134 U
IKOJIOTHYECKH 000CHOBaHHOTO
OTHOIIIEHHUS K CBOEMY 3/10pPOBBIO U
MIPUPOTHON Cpere;

I1P6 10. chopmupoBaHHOCTD
YMEHHI COOII0AaTh IpaBHUia
9KOJIOTHUYECKH LeJIeCO00Pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM
JIeSITEIbHOCTH B TIEIISAX
COXPaHEHHUS CBOETO 3/I0POBBS U
OKpYKaroIlllel IPUPOAHON CPEABI;
YYUATHIBATh OMACHOCTD
BO3JICUCTBUS HA JKUBBIE




OpraHM3aIMOHHBIX 33184 C OpTraHu3MbI OIPEICIICHHBIX
cobimoieHreM TpeboBaHMM BEIIECTB, TOHUMAs CMBICTT
SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, MoKazarens npeaebHO’
TUTHEHBI, PeCYpCOCOCPeKECHUS, JTOITYCTHUMOM KOHIICHTPAIIWH.

MPABOBBIX U 3TUYECKUX HOPM, HOPM
HH()OPMAITMOHHON O€30TaCHOCTH.

B pesynbrare uzydenus yueonoit qucuurumabl bJ1.09 Xyumust oGyyaromuiics: 10mKeH:

1) 3HaTh:

3aKOH COXpaHCHHUA MACC, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH HNPOCTHIX KPATHBIX

OTHOH.IGHPIﬁ, 3aKOH ABOI‘aI[pO u CJIICACTBUSA U3 HETO,

2JICMEHTOB;

OCHOBHBIE ITOJIOKEHHSI aTOMHO-MOJIEKYJIIPHOTO YYCHHS,

XUMUYECKYIO CUMBOJIUKY;

BH/JIbl XUMUYECKOU CBS3H;

ra3oBbl€ 3aKOHBI U MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO I'a30B;

CBOWCTBA BELECTB B XKHJIKOM, TBEPJIOM U ra3000pa3HOM COCTOSIHUSIX;
KJIacCU(UKAIIUIO HEOPTAaHUYECKHUX BEIECTB;

THUIIBI PEAKLUI B HEOPTaHUYECKONU XUMUU;

HOMEHKJIATypY, MOJy4CHHE U XUMUYECKHE CBOMCTBA HEOPIAHUYECKUX BEIIECTB
HPUHIUIIBI 3aII0JHEHUS] AaTOMHBIX OpOuTalieil 3J1eKTpoHaMu;
IIPOTOHHO-HEUTPOHHYIO MOJIENb CTPOEHUS AAPa;

NepUoMYeCKnil 3akoH MenzeneeBa u crpykrypy llepumonmdeckon cucrtemsl

W3MEHEHHE CBOMCTB 3JIEMEHTOB B nepuoaax u rpymmax
TCOPpHUIO 3J'ICKTpOJ'II/ITI/I‘-IeCKOI71 Aucconuanunu, 3JICKTPOJIUTEI U HEIJICKTPOJIHNUTHI,
ImpaBujia COCTaBJICHUA NOHHBIX ypaBHeHHﬁ, MOHBI, KATHOHBI 1 aHHUOHBI,

ONpe/ieNieHue  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX —peakuuid  (OBP), crenens

OKHCJICHHA, OKHCIIUTECIIb 1 BOCCTAHOBUTCIIb,

IpaBuiia pacyera CTeleHel OKUCIEHHs] aTOMOB B COeIMHEHNH;
kinaccudukanuo OBP;
IIpaBHJIa PACCTAHOBKU KOA(P(UIIMEHTOB METO/I0OM 3JIEKTPOHHOT0 OanaHca;

0COOEHHOCTHU QJICKTPOHHOTO CTPOCHUA MCETAJIJIOB, UX IIOJIOKCHHUC B HepHOZ[quCKOﬁ

CUCTCMC, HAXOXJACHUC B IPUPOACL, MOJTYICHHUC,

CYIITHOCTDb METaJUTHIeCKOMN CBSI3H,

oOume  (u3Mueckue  CBOMCTBA  METAJUIOB, OCOOEHHOCTH  CTPOEHHSI  UX

KpHCTaHHHqCCKOﬁ PCLICTKH,
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® XUMHUYECKHE CBOMCTBA METAJIOB M HMX B3aMMOCBS3b C ITOJ0KEHHMEM METalnaa B

IIepponuueckol cucTeMe U MEKTPOXUMHUUYECKOM Py HaIlIpSKEHUN;

. KJIaCCU(PUKAIIMIO OPTaHUYECKUX COCTUHCHU;

. MpaBUJIa HOMEHKJIATYPhl OPraHUYECKUX COCAMHEHUIT;

. KIIACCHU(UKALIUIO PEAKIIUH B OPTaHUYECKON XUMUM;

. XHMHUYECKHE CBOMCTBA KJIACCOB OPIraHUYECKUX COCIMHEHUM.

2) yMeTh:

. MMcaTh XUMUYECKUE (OPMYJIbI BEHIECTB M COCTABJISTH YPAaBHCHHMS XUMHYECKHX
peakuuii;

. MPOU3BOJUTh CTEXMOMETPUYECKHE pacdeThl M0 XHUMHUYECKUM (opMmyliaMm H

YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ C IPUMCHCHHUEM 3HAHMH OCHOBHBIX 3aKOHOB XHUMUU,

. IPOM3BOJIUTH PACUEThI 110 Ta30BbIM 3aKOHAM;

. XapaKTepu30BaTh CBOWCTBAa BEUIECTB B ra3000pa3HOM, XHJAKOM U TBEPIAOM
COCTOSIHUSIX;

. OIpesieNATh OTHOCUTEIbHYI0 MOJIEKYJSIPHYIO Maccy BeIIecTBa B Tra3000pa3HOM
COCTOSIHUUY;

. [UCcaTh XUMUYECKHE (POPMYIIbI BEIIECTB;

. COCTABIISATh YPABHEHUSI XUMUYECKUX PEAKIIMIA U pacCTaBIATh KO3(PPHUIIUEHTHI;

. KJaccu(uIUpOBaTh U 1aBaTh Ha3BaHUE BEILIECTBAM HEOPraHUUECKOW MPUPOIbI;

. XapaKTepU30BaTh XUMUUYECKUE CBOWCTBA HEOPIAHUUECKUX BEILIECTB;

. 00BSACHUTH PUBNYECKUI CMBICII HOMEpa Neproa, TPYIIIIbI;

. XapaKTepUu30BaTh U3MEHEHHUE CBOICTB 3JIEMEHTOB B [TEPHOJaX U rpynnax U O0ObsICHUTD

MNPpUYIUHY NCPUOJUIHOCTU CBOICTB aTOMOB OJICMCHTOB,;

° COCTAaBJIATH IOJIHBIC 3JICKTPOHHBIC U Fpaq)I/ILICCKI/Ie (I)OpMy'J'ILI aTOMOB 3JICMCHTOB C
YKazaHueM ceMeicTBa u OJICKTPOHHBIX aHAJIOT'OB;

® YCTAaHOBUTDH HOpSII[KOBBIfI HOMCp DJJICMCHTA U KOJIHMYCCTBO HCfITpOHOB B dApE €ro
aToOMa UCXoOs U3 IJICKTPOHHOI'O CTPOCHU €TI0 NOHA,

° MNpoBOAUTL CPABHCHUC XUMHUUYCCKHUX JBJIEMCHTOB II0O paauyCy aromMa, 3SHEPruu
HOHU3alMHU, OSHEPTHUU CPOACTBA K DJICKTPOHY, OTHOCHUTEIbHOU QJICKTPOOTPULATCIIbHOCTH,

METAJIJNIMYHOCTH, OKHUCIIUTCIIBHBIM U BOCCTAHOBUTCJIIbHBIM CBOﬁCTBaM, XapaKkTEPy BbBICHICTO OKCHU A U

TUAPOKCHUA;
. OIIPEEIATh TUIl XMMUYECKOM CBS3U B COCIUHECHHUSX;
. YKa3bplBaThb HAIIPaBIECHUE CMEIIECHHUS XUMHUYECKOTO PABHOBECHsS IIPU HM3MEHEHUU
YCIIOBHIA;

® pacCTaBJIATh CTCIICHb OKUCJICHUS aTOMOB B COCITMHCHUAX
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° YKa3aThb poOJib COCAUHCHHUA B OBP, OCHOBBIBasACh HA 3HAYCHHNHU CTCIICHH OKHUCJIICHUA,

. paccTapisaTh KOAPHUITUEHTHI METOJIOM JJIEKTPOHHOTO OaiaHCa;

. OTIPENIETUTh BO3MOXXHOCTh MTPOTEKAHHS PEAKIINH;

. COCTABJIATh CTPYKTYPHYIO (pOpPMYITy BelllecTBa 10 Ha3BaHUIO;

® MMUCaTh YpaBHCHUA peaKLII/If/'I C Y4aCTUCM OPraHUYCCKHUX BCHICCTB U YKA3aHUCM THUIIA
peaxIuu;

. pelaTh pacyeTHbIC 33]]a4i C YYaCTHEM OPTaHUYECKUX BEIICCTB;

. UCTIOJIB30BaTh NPUOOPETEHHBIC 3HAHKS U YMEHUS B MPAKTUYECKOH ICSATEIbHOCTH U

HOBCEIHEBHOMN KU3HU:

a) BBISBIIEHHS M OOBACHEHHS XUMHYECKUX SIBICHUI PA3JIMYHBIX TCKYIIUX coOBITHH U

CUTYaLUi1;

0) HaxOXIEHUS U TMPUMEHEHHUS XUMUYECKOW HHopMaIuH,

BKJIIO4Yasa

OTHKCTKHU,

CTaTUCTUYCCKUC MATCpUAJIbl U PCCYPChI I/IHTepHeTa; HpaBI/IJILHOfI OLICHKKU COCTaBa IPOAYKTOB

MUIICBON, KOCMETUYECKOW M XUMHUYECKOW MPOMBIIUICHHOCTH; COCTABJICHHE COAITAHCHPOBAHHOTO

panroHa;

B) INOHUMAaHU MapKETHUHTOBLIX YJIOBOK Ha MUIIECBOM IMPOAYKIUH.

2 CTpyKTypa u colep:KkaHHe TUCHUTINHBI

2.1 O6beM yueOHO#H AMCHUIIMHBI M BUIbI padoT

VYka3biBaeTcss 00bEM U BUABI pabOT MO AUCHUIUIMHE BceX (opM oOyueHus, sl KOTOPBIX

pa3pabateiBaetcs nanHas PI1J] (B TabnudHoM Buze).

Bugpr yaeOHO# paboThl

O6beM yueOHO paboThl,

yac.
YueOHas Harpy3Ka 00y4arouXcs BCEro, B TOM YHCIIE: 72
JIEKITANA 32
MPAKTUYECKUE 3aHATUA 24
caMmocTosTeIbHasE paboTa 00yJaIOIINXCS 16
KOHCYJIbTaIHN
MIPOMEXYTOYHAs aTTeCTalus -
®dopma NpOMEKyTOUHON aTTeCTAlluU 3auét
2.2 TemaTn4ecKHuii IJIaH U CO/IEPKAHHUE TUCHUILINHBI
Ne Pacnpenenenue ®dop
n/m JacoB @opmup | MBI
Hanmenosanune tem JI IIP | CP | yemble | TEKy
(pa3ienor) Coneprxanue TeM (paseioB) Komere | mero
HI[UH KOHT
poast
Pazgen 1. OcHOBBI CTpOEHUSI BEIIECTBA
1.1 | Ctpoenue aToMOB CoBpeMeHHas MOJEIb CTPOEHHS aToMa. OKO1, o, T,
XUMHYICCKUX CUMBOJIMYECKUN SI3BIK XAMMH. 2 2 OK 02, |II3,
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3JIEeMEHTOB M IPHPOJA
XMMHYECKOIl CBA3U

XWMHYECKUN DJIEeMEHT. JIEKTPOHHAS
koH(purypanus aroma. Kimaccudukanus
XMMHYECKHX DJIEMEHTOB (s-, p-, d-
JJIEMEHTHI). BajeHTHBIC AIEKTPOHBI.
BaneHTHOCTE. DNEKTpOHHAsT MPUPOAA
XUMHYECKOU CBSI3U.
DIEeKTPOOTPUIIATEIEHOCTb. Bunpr
XUMHUYECKOM  CBsA3M  (KOBaJICHTHAs,
HWOHHAs, METaJUTMYECKast, BOJOPOIHAS) 1
CrocoObI ee 00pa3oBaHUsI.

Pemenne 3amaHumii Ha HCIIOJIb30BaHHUE
XUMUYECKOH CHMBOJIMKA M Ha3BaHMM
COCJIMHCHUI o HOMEHKJIaType
MEXIYHAPOIHOTO COI03a TEOPETHIECKOI
158 HpHKHaI[HOﬁ XUMUU U TPUBUAIBHBIX
Ha3BaHHUH I COCTABICHUS XUMUYCCKUX
(dopMynm  BYXaTOMHBIX  COEIHHEHUI
(oxcumoB, cynbGuaOB, THAPUAOB U T.11.)
U JPYyTUX HEOPTaHUYECKHX COSTMHEHUH
OT/ACNBHBIX KIIACCOB.

IIpakTrueckue 3aJIaHUA Ha
YCTaHOBIJICHHUE CBSI3U MEXKIY CTPOCHHEM
aTOMOB XUMHUYECKHUX DJIEMEHTOB U
MEPUOIUYECKUM H3MEHEHHUEM CBOWCTB
XUMUYIECKUX 3JIEMEHTOB u ux
COCIMHEHHMH B  COOTBETCTBUU  C
nojoxeHueM [lepuonueckoi CUCTEMBI.

OK 04,
OK 07

X,

1.2

ITepuonuyveckuii 3aKoH
u Tadoauna ..
MenpgeeeBa

Ilepuonnueckast cucreMa XUMUYECKUX
3JIEMEHTOB J.N. Menneneena.
®usnyeckuil cmbicn llepuoanyueckoro
3aK0Ha J.N. Menneneesna.
3aKOHOMEpPHOCTH H3MEHEHHUSI CBOMCTB
XUMHUYCECKUX JJIEMEHTOB, 00pa3yeMbIX
HMU MOPOCTBIX U CJIOXKHBIX BEUIECTB B

COOTBETCTBUU c MOJI0KECHUEM
XUMHYECKOIO SJIEMEHTA B
ITepunonnueckoi CHCTEME.
MupoBo33peHIeCcKOe u Hay4HOE
3Hauenue [lepuoanueckoro 3akona /.M.
Menpeneesa. ITporuosst H.N.
Menpgeneena. OTKpbITHE HOBBIX

XUMHUUYCCKHX DJICMCHTOB.
Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBIX

TEOPETUYECKUX 3aJ]laHuN Ha
XapakTepu3aluo XUMHUYIECKUX
3JIEMEHTOB «Meramnuueckue /
HEMETAILUTNYECKHE CBOMCTBA,

QJICKTPOOTPHULATCIIBHOCTE XHUMHWYECKUX
OJICMCHTOB B COOTBCTCTBHHU C HX
QJICKTPOHHBIM CTPOCHUCM n
TTOJIOKCHHUEM B HCpHOJIH‘ICCKOfI CHCTCMC

OKO1,
OK 02,
OK 04,
OK 07

O,T,

113,
X,
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XAMHYECKUX 3JICMEHTOB J.H.
MengeneeBay. IToctpoenue
3JIEKTPOHHO-TPahHIECKHUX u
ANIEKTPOHHBIX cxeM CTPOCHUS
ANIEKTPOHHOH 000JI0YKH aToma,

ONpENeNICHNE 4YHCJIA  3JIEMEHTaPHbIX
YacTUI B aroMe. 3aKOHOMEPHOCTH
W3MEHEHUS  XMMHYECKHX  CBOMCTB
3JIEMEHTOB, 00pa3yeMbIX UMH IPOCTHIX U
CJIOKHBIX BEIIECTB B COOTBETCTBHM C
[I0JIO)KEHUEM XUMHUYECKOTO 3JIEMEHTa B
ITepuonnueckoi cucTeme.

Pazgen 2. Xumudeckue peakiuu

2.1

THunbl XUMHYECKHX
peakuuii

Knaccudukanus v TUMBI XUMHYECKUX
peakuuii ¢ y4acTHEM HEOPTaHWYECKHX
BemectB. CocTaBieHHe  ypaBHEHHIA
peakuuii  COeNMHEHUS, Pa3IOKECHHUA,
3aMemnieHns, oOMeHa, B T.d. peakiuit
TOpPEHUs, OKUCICHUSI-BOCCTAHOBICHHUS.

YpaBHeHUs OKHCJICHUS -
BoccTaHOBNIEeHUA. CTENeHb OKHCICHUS.
Oxucnurens " BOCCTaHOBUTEIT.
CocraBnenue u ypaBHUBaHUE

OKHCJIUTEILHO-BOCCTAHOBUTEIBHBIX
peakuuit METOIOM ANIEKTPOHHOTO

Oamnanca. OKHCIIUTEIBHO-
BOCCTAHOBUTCIIBLHBIC peaKHI/II/I B
pUpOIE, MPOU3BOICTBEHHBIX
mporeccax M JKH3HEICSTCIBHOCTH
OpPTaHU3MOB.

KonnyecTBeHHBIE OTHOLICHUS B XMMUHU.
OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI B
XAMHU H PacyeTsl MO YpaBHEHHSM
XUMUYECKUX peakuuid. Moub  Kak
eIMHILA KOJINYECTBA BEILIECTBA.
MomsipHast Macca. 3aKOHBI COXPaHEHHMS
Maccel W DJHEPTUU. 3aKoH ABOTaJpo.
MomnsipHblit 00BeM ra3os.
OtHocuTeNbHAsT ~ IUIOTHOCTH  Ta30B.
Pacyersl Mo ypaBHEHHAM XUMHUYECKHUX
peakuuii C UCHOJIb30BAHUEM MAaCCHhI,
o0beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B,
KOJIMUYECTBA BEIIECTBA.

O)T)
113
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2.2

DJIeKTPOTUTHYECKAS
AUcCOnHMALMSA U
HOHHBIH 00MeH

Teopus BIEKTPOIUTHUCCKOM
nuccoranui.  MoHBL.  DIIEKTPOJIHTHI,
HEIJICKTPOIUTEL.  Peaknmu  MOHHOTO
oOMeHa. CocTaBlieHUE PeaKIfii HOHHOTO
oOMeHa MyTeM COCTaBJICHHS MX TOJTHBIX
U COKpAIlleHHBIX WOHHBIX YpaBHEHWH.
KucitoTHO-0CHOBHBIC PEaKITHH.

Wonbl. DIEKTPONUTHI, HEIICKTPOIUTHI.
Peaxnnu nonHoro oomena. CocrtaBiieHue
peakuuii  MOHHOTO OOMeEHa TyTeM
COCTaBJICHUS X MOJIHBIX u
COKpAIIICHHBIX ~ WOHHBIX  YpaBHCHUH.
KucimotHo-oCHOBHBIC peakiny. 3aTaHmst
Ha COCTaBJICHHE WOHHBIX pEaKIuil u
pEaKUHii THIPOJIN3A COJIEH.

OKO1,
OK 02,
OK 04,
OK 07

Pazgen 3. CtpoeHne u CBOMCTBA HEOPTAHWUYCSCKHUX BEIICCTB

3.1

Kanaccupuxaums,
HOMEHKJIaTypa u
CTPOCHHE
HEOPraHUYecKUux
BellecTB

IIpeamer  HeopraHMYeCKOM  XHMHH.
Knaccugukanus HEOPraHUYeCKUX
BemiecTB.  IIpocTele W CIOXKHBIE
BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX
BEILIECTB (oxcuapl, THIPOKCHIB,
KHUCJIOTHI, COJIN). B3anmMocss3b
HEOPraHMYECKHX BELIECTB. ArperaTHble
cocTosiHUA BemiecTBa. Kpucrammyeckue

u  amopdHbie  BemiecTBa.  TwHIIbBI
KPUCTAUTMYECKUX PEIIeTOK (aTOMHas,
MOJIEKYJISIpHas, MOHHAS,
METaJUTHUecKas). 3aBHUCUMOCTH
(u3MUecKuX CBOMCTB BEIECTBA OT THIIA
KPUCTAJUTMYECKOU PELIETKU.

3aBHCHUMOCTh, XMMHYCCKOH aKTHBHOCTH
BCIIECCTB OT BHUIA XI/IMH‘IGCKOﬁ CBS3U U
TUNIA  KPUCTAUIMYECKOW  PEIIETKH.
[IpranHB MHOTOOOpA3Hs BEIIECTB.

Homenkmarypa HEOPTaHUYECKHIX

BEIIECTB: Ha3BaHUE BEIIECCTBA UCXOS U3
UX  XUMHYECKOW  (OpMyJBl WU
COCTaBJICHHE XUMHUYECKOW (DOPMYIIBI
HUCXOJs W3 Ha3BaHUS BEIIECTBA 110
MEKIyHAPOAHON (MIOTTAK) 1501051
TPUBHAIHLHOW HOMEHKJIIATYpE.

Pemienne mnpakTHYECKUX 3aJaHAM 1O
KIacCU(pUKAIMN, HOMEHKJIAType |
XUMHUECKUM hopmysam
HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB (yrapHbId ra3, yrIIeKHCIbIN ra3,
aMMHaK, raiieHas H3BeCThb, HeramieHas
W3BECTh, NHUTHEBAas COMAa W JIPYTHX):
Ha3bpIBaTh M COCTaBATH  (POPMYIIBI
XUMHUYCCKUX  BEIIECTB,  ONPEACIAThH
MIPUHAJUICKHOCTH K KJIaccy.

HcTtouHnkn XUMHYECKOH HH(pOpMaLUH
(cpenctB maccoBoil mMH(pOpPMAaNNHU, CETh
HNHtepreT u Jpyrue). ITouck

OKO1,
OK02,
OKO04,
OK07

O)T)
113
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nH(pOpMaIuu o Ha3BaHUSM,
UACHTH(HUKATOpAM, CTPYKTYPHBIM
dhopmynam.

3.2

Pusuko-xuMu4YecKmne
CBOMCTBA
HEOPraHM4YecKuX
BellecTB

Mertamtel.  O0mme  ¢u3ndecKue |
XUMHYECKHE  CBOWCTBA  METAJUIOB.
Crioco0bl MOJTyYCHUSI. 3HaueHue
METAJJIOB U HEMETAIJIOB B NPHUPOAE H
KU3HEACITCILHOCTH YeIIOBeKa u
opranu3MoB. Koppo3usi MeTauioB: BUIBI
KOPpPO3WH, CIOCOOBI 3aIUTH METaJIOB
OT KOPpO3UHU

Hemeramnel. OOmue ¢uszmdeckue W
XUMHUYCCKAE CBOWCTBA HEMETAJUIOB.
TunuuHele CBOWCTBA HEMETALIOB [V—
VII  rpymn.  Krmaccudukamms  u
HOMEHKJIaTypa COEJIMHEHUI
HeMeTalIoB. KpyroBopoTsl OHOTEHHBIX
AJIEMEHTOB B IIPHPOJIC

XUMHYECKHE  CBOICTBA  OCHOBHBIX
KJIaCCOB  HEOPTraHWYECCKHUX  BEIIECCTB
(oKxcuaoOB, TUAPOKCHUIOB, KUCIIOT, COJICH
U 1p.). 3aKOHOMEPHOCTH B W3MEHEHUHU
CBOMCTB MPOCTHIX BELIECTB, BOAOPOAHBIX
COC)II/IHCHI/II\/'I, BbICHINX OKCHIO0B u
THAPOKCHIIOB.

CocTaBiieHue ypaBHEHUH XUMHUYECKHUX

peakumii C ydJacTHeM TIPOCTHIX W
CJIOKHBIX HCOPTraHUWYCCKUX  BCIICCTB!:
METAUIOB M HEMETAUIOB, OKCHIOB
METaJUIOB, HEMETAJUIOB U aM(OTEPHBIX
JJIEMEHTOB; HEOPraHMYEeCKHX KHCIOT,
OCHOBaHHUI " amdoTepHBIX
THJIPOKCHUJIOB, HEOPTraHMYECKHX COJIEH,
XapaKTepU3YIOIINX X CBOWCTBA.

PemieHne IpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA,
COCTaB, TONydeHHE u 0Oe30macHoe
MCIIOJIb30BaHUE BaKHEHUITNX
HEOPTaHWYECKUX BEMIECTB B OBITY U
NPAKTUYECKOHN AESITEIbHOCTHU YEI0BEKA.

OKO1,
OKO02,
OKO04,
OKO07

O,T,

3.3

Naentnduxanus
HEOPraHM4ecKuX
BellecTB

Peienue skciepuMeHTaIbHBIX 33]1a4 10
XUMHUUYECKHUM CBOMCTBAM METAIJIOB H
HEMETAUIOB, MO paclO3HaBaHUIO U
MOJYYCHUIO COCAMHEHUN METaluIoB U
HEMETAaILIOB.

Wnenruduxarms HEOPraHUYECKUX
BEIIECTB C MCIIOJIb30BaHUEM MX (DU3HUKO-
XUMUYECKUX CBOMCTB, XapaKTEPHBIX
KaueCTBEHHBIX PEaKIIM.

OK 01,
OK 02,
OK 04,
OK 07

O,T,

Paznen 4. CtpoeHne 1 cBOHCTBA HEOPTaHMUECKUX BEIIECTB

4.1

Kanacenpuxanms,
CTpOeHHE U

IlosBnenue u pa3BUTUC OpFaHquCKOfI
XUMHH KaxKk HayKH. Hpe)IMeT

OK 01,
OK 02,
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HOMeHKJIaTypa
OPraHUYecKUuX
BellecTB

OpraHMYecKOW  XuMHH. Mecto U
3HaYEHHE OpraHUYecKkoil XUMUU B
CHCTEME ECTECTBECHHBIX HaYK.
XUMHUYECKOE CTPOCHHE KaK IOPSAIOK
COEIMHEHMsI aTOMOB B  MOJEKYyJe
COIJIACHO HMX BaJeHTHOCTH. OCHOBHBIE
[IOJIOKEHUSI ~ TEOPHUH  XUMHUYECKOTO
CTPOEHMSI OpPraHWYECKUX COEAMHEHUH
A.M. byrtnepoBa. YriepomHbIi cKemeT
OpraHUYECKOW MOJIEKYJIbl. 3aBUCUMOCTh
CBOHCTB BEIIECTB OT XUMHYECKOI'O
cTpoenuss Mousekyn. M3omepus u
H30MEpBI.

[lonsatne o (yHKIMOHATIBHOW TpyIIe.
Pamukan. IlpuHDMIBL KiIaccudUKAITIH
OPTaHNYECKHX COCAMHEHHH.
MexnyHaponHas ~ HOMEHKJIaTypa U
TIPUHIHIIBL HOMEHKJIaTypBbI
oprannyeckux coeanHeHni. [lonsarre 06
a30TcoepIKaIuX COEJINHEHUSIX,
OMOJIOTUYECKH aKTHUBHBIX BEHIECTBaX
(yrmeBomax, jxmpax, Oemkax W Jp.),
BBICOKOMOJICKYJISIDHBIX ~ COEIMHEHHUSX
(MoHOMEp, TOJMMEp, CTPYKTypHOE
3BCHO).

Howmenknarypa OpPTraHUYECKUX
COEIMHEHUH  OTHENBHBIX  KJIACCOB
(HacbIllEHHBIE,  HEHACHIIEHHBIE U
apOMAaTUYECKHUE YIIICBOJOPOAbI, CIIUPTHL,
(eHobI, aNbJIerUIbl, KETOHBI,
KapOOHOBBIC KHCIIOTBI u Ip.)
CocraBieHue MOJIHBIX U COKpAILEHHbBIX
CTPYKTYpPHBIX (OpPMYJT OpPraHUYECKUX
BEIIECTB OTJENBbHBIX KJIACCOB,
UCHONB3YS ux Ha3BaHMS o
CUCTEMAaTUYECKO U TpPUBUAIBHOU
HOMEHKJIaType  (STHJIEH,  alleTHJIEH,
[IMHepudH,  GeHon,  GopMaiblIeru,
YKCYCHasi KHCIJIOTa, TJIMLUH). Pacders
npocteiimei  GopMyIbIl  OpraHUYecKOn
MOJIEKYJBI, MCXOAS M3 DIEMEHTHOIO
cocrana (B %).

OK 04,
OK 07

T4,
I13,

XA,

4.2

CBoiicTBa
OpPraHUYecKux
coeIUHEHUI

DUBHKO-XUMUYECKUE CBOICTBa
OPTaHHYECKUX COCTUHEHUM OTAEIbHBIX
KJ1accoB (0COOEHHOCTH KJlacCH(UKAIH
W HOMEHKJIATypbl BHYTPM  KJIacca;
TOMOJIOTMYECKHH psint v o0mmas hopmya;
nzomepust;  usnyeckue  CBOMCTBA;
XUMUYECKHe CBOMCTBA; CHOCcOOBI
TTOJTyYEHHUS ):

— MpeieTbHBIE YTIIEBOIOPOIbI (AJIKaHbI U
LUKJI0ANIKaHbl). ['opeHne MeTaHa Kak
OJIMH W3 OCHOBHBIX NCTOYHMKOB TEIUIA B

OKO1,
OK 02,
OK 04,
OK 07

O,T,
I13
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MPOMBIIUICHHOCTH ® OBITy. CBOMCTBa
MIPUPOJTHBIX yTJIEBOJIOPOIOB,
HaxXx0XJIEHHUE B TPUPOAE U MPHMEHEHUE
AJIKaHOB;

— HempeAenbHbIe (AJKCHBI, aTKWHBI U
AJKa/INEHBI) u apoMaTHYECKHe
yrieBoaoposl. ['opeHne aneTuieHa Kak
HCTOYHHUK BBICOKOTEMITEPaTypHOTO
IJIAMEHH IS CBAPKH M PE3KU METAJLIOB
— KHCJIOPOJCOACPKAIINE COCTMHEHUS
(ctuptet  ®  QeHONMBI, KapOOHOBBIC
KHCIOTBI H  3(UPHI, AIBIETUIBl U
KETOHBI, JKUPHI, YTJICBO/IBI).
IIpakTuueckoe NpUMEHEHHE
STWICHTJIUKOJIA, TJHLEpHHa, (eHoa.
[Ipumenenne (dhopmanbprerua,
areTaNpAeTHAa, YKCYCHOH  KHCIIOTHI.
Mpblna KaKk cONU BhICHIMX KapOOHOBBIX
KHUCIOT. Morolue cBOICTBa MbLIa

— a30TcoAeprKalIre coeTuHEeHUs (AMUHBI
u aAMHUHOKHCIIOTEI, OCIIKH).
BricokoMornekynsapHbie COETMHEHMS
(cuHTEeTHYEeCKME U OHMOJIOTHYECKH-
AKTHUBHBEIE). Monowmep, MOJIUMeEp,
CTpYKTypHOe 3BeHo. [lommmepusanus
STHJICHA KaK OCHOBHOE HAIPaBIICHHUE €TO
WCTIONTE30BaHUSI.

I'eneTndeckas cBsi3p MEXIY KiIaccamu
OPraHUYECKUX COEIUHEHUN.
CBoiicTBa OpPraHMYECKHX COEIUHEHUI

OTJCNBHBIX KJIAacCOB (TpUBHANIbHAS U
MeEXTyHapoaHas HOMEHKJIaTypa,
XUMHUYECKHE CBOIICTBA, CII0COOBI
MOJTY4YCHUS): TpeAeibHbIe (aTKaHbBl |
LUKJIOAJIKaHBl), HETIpeIeJIbHbIE (aJIKEeHBI,
QJIKMHBI ¥ QJIKAJIMEHBI) U apOMaTHIECKHE
YIJIEBOAOPOIBI, CHUPTHI M (EHOIBI,
KapOOHOBBIE  KHCIIOTHI W 3(HPHL,
QIBJCTUIBI W KETOHBI, aMHHBI U
AMHHOKHCIIOTBI, BBICOKOMOJIEKYJISIPHBIC
COeIMHEeHMs. 3aJaHusl Ha COCTaBIICHHUE
YPaBHEHUI XHUMHUYECKHX pPEAKIUN C
y4yacTHEM OpPraHWYeCKHX BEIIeCTB Ha
OCHOBaHUWH UX COCTaBa U CTPOCHHUS

CocraBneHue cxeMm peakuuii (B TOM
quciae TO0 TPEIIOKEHHBIM IENOYKaM
MpeBpalleHHii), XapaKTePU3YIOIIHX
XUMUYECKHE CBOICTBA OpPraHUYeCKUX
COCJMHEHWH  OTACIBbHBIX  KJIACCOB,
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CrocoObl WX TMONydYeHUs] M Ha3BaHHUE
OpraHUYECKUX COCTMHECHUM o
TPUBUAIBHOM WM  MEXIYHapOJIHOMN
CHUCTeMaTHIeCKON HOMEHKJIAType.

Pemenne mnpakTHKO-OPHEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHuil Ha CBOWMCTBA
OpPTraHUYECKUX COCAMHEHHUM OTAENbHBIX
KJIACCOB.

4.3

Naentuduxanus
OpPraHuYecKux
BellleCTB, HX 3HAYEHHE
4 MpUMeHeHHe B
OBITOBOM U
NMPOU3BOJACTBEHHOM
JesITeJIbHOCTH
yeJioBeKa

Buooprannueckue COCAMHEHHS.
[Mpumenenne u OwWoNOrMYecKas poib
yrineBonoB. OKHUCICHHE YIIIEBOJOB —
WCTOYHHK PHEPIUH KHUBBIX OPTaHU3MOB.
O0iacT TIPUMEHECHHSI aMHUHOKHCIIOT.
[MpeBpamienuss  OeNkoB  MUIIK B
oprann3me. buonorndeckue QyHKIHN
OenkoB.  buonornueckune — QyHKIUM
*KupoB. Ponb oprannyeckod XUMHHU B
perieHnn po0iieM 1112011 (9:10)7
0e3omacHOCTH

Ponp opraHnuyeckoil XuMuu B pELICHUH
npobiem SHEPTreTHUECKON
0€301acHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO3JaHrMM HOBBIX MAaTCpHAJIOB, HOBBIX
HMCTOYHUKOB 3HEPruu (aJbTepHATUBHbBIE
UCTOYHHMKK  dHepruu).  OmacHOCTh
BO3JICHCTBUA Ha JKUBBIE OPraHU3MBI
OpPraHnv4CCKux BCILICCTB OTACIBbHBIX
KJIaccoB  (yIJICBOAOPOIBI,  CIHPTHI,
(heHoIBI, XJIOPOPTaHHYECKUE
MIPOU3BOIHBIC, ATBICTUABI U JIP.), CMBICIT
[I0Ka3aTessl IPENEIbHO  JOIlyCTUMOMU
KOHLICHTPALHH.

Wnentuduxarys OPraHUYECKUX
COCTMHCHHUHA OTMENhHBIX KIJIACCOB (HA
npuMepe  alpAerHaoB,  Kpaxmalia,
YKCYCHOM KHCIIOTHI, OEITKOB W T.M.) C
HCIIOTH30BAHUEM ux (uzuko-
XMMHYECKAX CBOWCTB W XapaKTEPHBIX
Ka4eCTBEHHBIX peakuuid. [leHaTypanms
Oenka mnpu  HarpeBaHud. lIBeTHBIC
peakiuu  OenkoB.  Bo3HHMKHOBeHHE
AQHAJIUTHYECKOTO CHUTHaJa C  TOYKH
3peHUs] XMMHYECKHX MpOLECCOB MpPHU
MPOTEKaHWU KAaYeCTBCHHOW DPEaKIUH,
MO3BOJISIOLIEH UJICHTU(HUIIIPOBATD
MPEUIO’KEHHbBIE OPraHNYECKIE BEIIECCTB.

OKO1,
OK 02,
OK 04,

OK 07

O,T,

113,
XA,

Paznen 5. Kunernueckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUSI XUMUYECKHUX

peaxkuun

CkopocTh
XUMHYECKHX PeaKIuid.

CKOpOCTh peakiuy, ee 3aBUCUMOCTh OT
Ppa3JInYHBIX (bakTopoB: IIPUPOIBI
pearupymroIux BeIEeCTB, KOHIEHTPauu
pearupyroIux BeIecTB, TEMIEPATYPLI U
IJIOUIaM PEAaKIMOHHOM IOBEPXHOCTH.

OKO1,
OK 02,
OK 04,
OK 07

O!T9
113
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TemmoBeie 3¢ dexThI XUMHAYECKHAX
peakuii. DK30- U SHIAOTEPMHUYECKUE,
peaKIuH.

OOpaTUMOCTh  peakiuid. XUMHYECKOES
paBHOBECHE H €ro CMEIICHHE IO
IeiicTBHeM  pa3NUYHBIX  (haKTOPOB

(KoHIIEHTpaLUs peareHToB WK
MPOAYKTOB peakium, JIaBJICHUE,
TeMIeparypa) TUTS CO3IaHus

ONTHUMANBHBIX YCIOBUHM IPOTEKaHUS
XUMHUYECKUX mpoueccoB. [Ipunmun Jle
[Tarense.

Pemenne mnpaKTHKO-OPHEHTUPOBAHHBIX
3aMaHMid  Ha  aHamu3  (aKTOpOB,
BIUSIONIMX Ha W3MEHEHHE CKOPOCTH
XHMHUYECKON peakiivu, B T.4. C MO3ULUN
3KOJIOTUYECKHU 1eNnecoo0pasHoro
MOBECHUSI B OBITYy W  TPYHOBOH
NEeSTeTFHOCTH B IEISAX COXpPaHEHUs
CBOETO0 3JI0pPOBbSI U  OKpYy’Karomei
NPUPOJHOU Cpeabl.

Pemenne mnpakTHKO-OPHEHTUPOBAHHBIX
3alaHuil Ha NpUMEHeHHe nmpuHiuna Jle-
IIIaTense JJ11 HaXOXXACHUS HAallpaBJICHUA
CMCHICHUA  PaBHOBCCUA XUMHYECKOUN

peaxkuuy u aHaau3 GaKkTOPOB, BIUSIIOIINX
Ha CMEIIeHHE XUMHUYECKOT0 PaBHOBECHSI.

Paznen 6. PactBopsl

6.1 | IlousiTue o pacTBOpax | PacTBopeHue Kak (PH3HKO-XMMUYCCKHUI O.T,
mporiecc. PactBOpEL Crioco6b1 I3
[IPUTOTOBJICHHUS pPacTBOpPOB.
PactBopuMOCTS. MaccoBas J10JIs
pacTBopeHHOTOo  BemiectBa.  CMBbICh
MoKazaTeNiss MpeAeNbHO  JOIMyCTHMOM OKO1,
KOHIICHTPAIIMU U €Tr0 HCIOJL30BAHHUE B OK 02,
OIICHKE DKOJIOTMIECKOH OC30IaCHOCTH. OK 04,
ITpasuia 5KOJIOTUYECKH OK 07
[e’Iecoo0pa3Horo MOBeAeHHUS B OBITY U
TPYIOBOM  JEATEIHHOCTH B  IEJAX
COXpaHEHHUsI CBOETO  3JI0POBBSI U
OKpY>Karolled  OpUPOJHOM  cpenbl;
ONACHOCTh BO3JEHCTBUS Ha JKUBbIE
OpraHU3MBI ONPEICIICHHBIX BEIIECTB.
6.2 | UccnenoBanme Pemienne mpakTUKO-OPUEHTUPOBAHHBIX OKO1 O,T,
CBOICTB PAaCTBOPOB pacyeTHBIX 3aJaHWii HAa  PaCTBOPHI, OK 02’ A,
HCIIONb3yEMBIE B OBITOBOM u OK 0 4’ 23’
MIPOW3BOACTBEHHOM JeSATEeTFHOCTH ’ A,
OK 07
YEJIOBEKa.
Paznen 7. Xumus B OBITY ¥ IPOU3BOJICTBEHHOM JIEATEIILHOCTH Y€JI0BEKa
7 Xumus B ObITY U Hogelimue noCTHXEHUS XUMUYECKOMN OKO1, O,T,
NPOM3BOICTBEHHOM HAyKHM ¥ XUMHYECKOM TEXHOJIOTUH. Poitb OK 02, |II3 A
JeSITeJIbHOCTH XHMHHU B 00€CIIEUEHHH 3KOJIOTHYECKOM, OK 04,
4eJI0BeKa SHEPreTUYECKOU u MUIEBOU OK 07
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0€30MacHOCTH, pa3BUTUU MEIUIIVHEIL.
IIpaBuia novcka u aHaJIN3a XUMUYECKOU
rH(pOpMaIuu n3 Pa3ITHMYHBIX
HCTOYHHKOB.

ITouck ¥ aHamU3 KEMCOB O MPUMEHEHUHU

XHUMUYECKHUX BEIIECTB M TEXHOJOTHH ¢
yaeroM Oynmymieil mpodeccnoHambHON
JESITEIbHOCTH TI0 TeMaM: BaKHEHIIne
CTPOUTENBLHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepHajbl, KPacKH,
CTEeKJIO, KEpaMHuKa, MaTephaibl s
ANIEKTPOHUKH, HaHOMATEPHAIIBI,
TEKCTHJIbHbIE  BOJOKHA, HCTOYHHKH
SHEPTUH, OPraHUYeCKUe U MUHEPaIbHbIC
yIoOpeHus, JIeKapCTBEHHBIC BEIECTBA,
OBITOBASI XUMHUSL.

3amura: IlpencraBneHue pe3ynbTaToB
peuieHus KelicoB B (QopMe MHHU-
JIOKJIa/1a ¢ mIpe3eHTauuei

Hroro yacos: 32 24 16

2.3 PerjiaMeHT pacnpeaejieHusi BUA0B padoT mo gucuuniune ¢ 10T
JlaHHas TUCUMIUIMHA peau3yeTcs ¢ MPUMEHEHNEM JUCTAHIIMOHHBIX 00pa30BaTelbHBIX
texnonoruii (JIOT). Pactipenenenue BuaoB yaeOHOH paboOThI, (HOPMATOB TEKYLIETO KOHTPOJIS

MMpeaAcCTaBJICHLI B Ta6JII/III€I

Buj yueOHoii padoThl ®opmat npoBeAeHHS KosmmmuecTBo yacos
JIexuMOHHBIE 3aHATHS YactrnuHo ¢ npumernenueM JJOT 10
[IpakTrueckue 3aHATHS Yactuuno ¢ mpumenenuem JJOT 7
CamocrosrenbHas pabora YactrnuHo ¢ npumenenueM JJOT 7
Tekyias arrecrauus Yactuuno ¢ npumenenueM 10T
[TpomexxyTouHas arrectraius B cucreme nucranumnonnoro odyuenus (C10O)
DopMbI TEKYLIET0 KOHTPOJIA ®opmar npoBeaeHus
[IpakTrueckue 3aganus YactuuHo ¢ npumenenuem JJOT
XUMUYECKUN JTUKTAHT KonrakTtHas aynutropHas pabota
Jlokmnanbl YactrnuHo ¢ npumernenueM J1OT
Ompoc Yactuuno ¢ npumenenuem JJOT
TectupoBanue B cucteme nucranmmonnoro ooyuenus (CO)

Jloctynn K cucteMe AMCTAaHIIMOHHBIX O0pa30BaTEIbHBIX MPOTPAMM OCYIIECTBIISICTCS
KaXIbIM OOYYaloMMMCS CaMOCTOSITEJIbHO C JIF000T0 yCTpoicTBa Ha mopTtaine: https://sziu-
de.ranepa.ru, B COOTBETCTBUH C MX MHMBHIYaIbHBIM MAPOJIEM U JIOTHHOM K JIHYHOMY KaOUHETY
/ mpoduitio.

Texymmii  KOHTpPOJb, TPOBOJMMBIA B CHCTEME JHCTAHIIMOHHOTO OOYy4YeHUS,

OLICHUBAIOTCA KaK B CUCTEMEC TUCTAHIITMOHHOI'O O6y’—IeHI/I$[, TaK " IpernoaaBaTeJICM BHE CUCTEMBIL.


https://sziu-de.ranepa.ru/
https://sziu-de.ranepa.ru/
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Joctynm x Marepuanam JIEKUUH IIPEIOCTaBISAETCS B TEYCHUE BCEro CeMecTpa I0 Mepe
POXOXKJICHHUS OCBOCHUS MporpaMMsl. JlocTym K KaxaoMy BUIYy pabOT U KOJTUYECTBO MOMBITOK
Ha BBIIIOJIHEHUE 3aJaHMsl IPEAOCTaBISIETCS OIrPAaHUYEHHOE BpEMS COINIACHO PErJIaMEHTy

JUCHUITIINHBI, OHy@]’IHKOB&HHOMy B CUCTEMEC JMCTAaHIIUMOHHOI'O 06yquH>1.

3 Marepuanbl TeKylIero KOHTPOJIA YCINEeBAeMOCTH U INPOMEKYTOYHOH aTTecTanuu
00yYarIMuXCcs
3.1 ®opmMbl M MeTOAbl TeKYLIEr0 KOHTPOJS YCIEBAEMOCTH M INPOMEKYTOYHOM

arTecTalMU 00YYAKO LM XCS

@DOpMBI TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:

IIpakTnueckne 3aganus (II3) — 3710 3amaHusA, C MOMOLIBIO KOTOPBIX y YYaLIUXCS
(bopMHpYIOTCS M pa3BUBAIOTCS NPaBUIIbHbIEC IPAKTUYECKUE IEHCTBHSL.

[IpakTnueckue 3amaHus B paMKaxX W3YYEHUs AMCLMILIMHBI «XHMHS» MPEICTABIICHBI
peleHneM 3ajad, COCTaBICHHEM XUMUYECKUX (POpMyIT B ypaBHEHHI XUMUYECKUX PEaKIUi.

CucremaTu3zanuss — MbICJIUTEIbHAS JIE€ATEIbHOCTh, B IPOLECCE KOTOPOHl H3ydyaemble
O0BEKTBl OpPraHU3YIOTCSI B ONPEIENEHHYI0 CHUCTEMY Ha OCHOBE BBIOPAaHHOIO IPHHLUIIA.
OOyudenue mpoleccy CUCTEMaTH3alMM MO3BOJIAET CcHOPMUPOBATH y OOYYArOIIMXCS HaBBIK
KJaccu(uKaum, T.e. pacrpeieieHust 00bEKTOB MO TPYIIaM Ha OCHOBE YCTAHOBJICHHS CXOJICTBA
U pazIuyMM, a TaKK€ YYUT YCTAHABIMBAThb NPUYMHHO-CIICJICTBEHHBIE OTHOILEHUS MEXIY
u3ydyaeMbIMH (paKTaMH, BBIJCNIATh OCHOBHBIE €IUHMIBI MaTepuana. Cucremaruzanuu
IpE/IIeCTBYeT aHaIN3, CUHTE3, 0000I11eHNe, CPABHEHHE.

Kpurepuu onieHuBaHus:

Oyenku «omauyHo» 3aCIyKUBAET CTYJEHT, €CJIM OH MOJHOCTHIO ¥ TPABUJIBHO BBITIOTHUII
3aJJaHMsl U3 IPAKTUYECKON paboThl, BEPHO U MOJHOCTHIO OTBETHII Ha JOMOJHUTEIbHbIE BOIIPOCHI,
c/iernall BepHBIN M MOJIHBINA BBIBOJ MO Pe3yibTaTy padoThl;

Oyenxu «xopouio» 3aCiayKUBAET CTYJEHT, €CJIM OH MOJHOCTHIO U MPABUIIHHO BHIMOIHIII
3a/laHus U3 MPAKTUYECKOW paboThl, 3aTPyIHAETCS OTBETUThH Ha JOMOJHUTEIbHBIE BOIPOCH! WIH
HE cJienail/c/ienan HeBepHBIi BBIBOJ IO pe3yiIbTaTy padoThl;

Oyenku «y0061emeopumenvHoy 3acily’KUBaeT CTYJEHT, €CIM OH He MOJHOCTBIO WIH
YaCTUYHO HEBEPHO BBIIOJIHWII 33/1aHUS U3 MPAKTHUECKOW paboThl, 3aTPYyAHAETCS OTBETUTh Ha
JIOTIOTHUTEIIbHBIE BOMPOCHI WM HE CJIeJIall/c/ieNiaa HEBEPHBIM BBIBOJ M0 PE3yNbTaTy paboThI;

Oyenka «Hey00871€MEOPUMENbHO» CTAaBUTCS CTYIAEHTY, KOTOPBIM HEMNpaBUIbHO
BBITTOJIHWIT 33JJaHUS U3 PAKTUYECKON pabOThI MM COBCEM UX HE BBITOJTHUIL.

Xumuyeckuii 1ukTaHT (XI) — MeToa, KOTOPHI OTHOCUTCS K MUCHBMEHHOU (opme
KOHTpOJISI 3HaHMW ywammxcs. [lpu mpoBedeHMM XHUMHUYECKHUX JUKTAaHTOB AaKTHUBU3UPYETCS

MBICIIMTCIIbHAA JOCATCIBbHOCTh Y4YalllUXCsd, CaMOIIPOM3BOJIBHO 3allOMHUHAIOTCA CHCIHUAJIBHBIC
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CBEICHHUSI 110 TIPEAMETY. XUMUYECKHUI TUKTAHT HECET JOMOJHUTEIbHBIC CBEJICHHS K N3ydaeMOid
TEeMe, TIOMOTAaeT MOHATh MPUMEHCHHE XUMUYECKUX 3HAHUN B MPOW3BOJICTBE, MEUIIUHE, OBITY.
OH NOATBEPKIAET CBSA3h HAYKH C KU3HBIO, OCYIIECTBIISET MEXKIPEIMETHBIE CBS3H, Pa3BUBACT
KpyTo30p, IAPOTY U HAYYHOCTH B3IJISAJIOB, YCHJIMBACT MOTHUBAIIMIO K M3YYCHHIO TIPEIMETA.

Kpurepuu onienuBanus:

Oyenku «omauyHo» 3aCITYKUBACT CTYACHT, €CIM OH OTBETWJ MpaBuibHO Ha 90%
BOITPOCOB TECTA;

Oyenku «xopouwioy 3acily’)KUBaeT CTYACHT, €CJIM OH OTBETHJI INpPaBUJIBHO Ha 4YacTh
BonpocoB 70%-90%;

Oyenxu «y0osiemeopumenbHoy 3aCIyKUBAET CTYICHT, €CIU OH MPAaBUIHLHO OTBETHII
gacTh BonpocoB 50%-70%;

Oyenku «Hey00s81emeopumenbHo» 3acily>KUBaeT CTYJCHT, €CJIM OH MPAaBUIbHO OTBETHII
MeHnee yeMm Ha 50% BOImpocoB.

Hoxuaaasl (J) - 3To camocrosiTenbHas yueOHO-UCCIIeI0BaTeIbCKas paboTa CTYy/IeHTa, /1€
aBTOP PACKPBIBAET CYTh UCCIEAYEMOI MPOOIEeMbI, TPUBOIUT PAa3IUYHbIC TOUKH 3PEHUS, a TAKKE
coOcTBeHHBIC B3TJIsA/IbI HAa Hee. ColepykaHue MaTeprala JIOJDKHO OBITh JIOTHYHBIM, M3JI0’KCHHE
MaTepuraia HOCUT MPoOJIeMHO-TIONCKOBBIN XapakTep.

[TpumepHBIe 3Tanbl pabOTHI HAT JOKIAIOM: (OPMYITUPOBAHNE TEMBI (TeMa JOJIKHA OBITH
aKTyallbHOM, OPUTHHAIBHON U MHTEPECHON MO COJAEP)KAHUIO); MOI00p U M3yuYeHHUE OCHOBHBIX
UCTOYHUKOB IO TeMe; CcocTaBlieHue Oubnuorpadum; oO0paboTka H cHCTeMaTH3alUs
uHpopManuy; pa3padoTKa IUTAHA;, HANHCAHWE JOKIaja; IyOJUYHOE BBICTYIUICHUE C
pe3yibTaTaMu  WCCIeOBaHUsA (Ha CeMUHape, Ha 3acelaHud TIPEIMETHOTO KpYyXKa, Ha
CTYJEHYECKON HAyYHO-TIPAKTUIECKON KOH(EPEHIINU, HAa KOHCYIbTAIUN).

Jlokiian MOoKeH OTpaXkaTh:

- 3HAHUE COBPEMEHHOTO COCTOSIHHSI IPOOJIEMBI;

- 000CHOBaHWE BEIOPAHHOW TEMBI; HCITOJIb30BAHUE N3BECTHBIX PE3YJbTATOB U (DAKTOB;

- TIOJHOTY LMUTHUPYEMOHW JIHUTEepaTyphl, CCBUIKM Ha pa0OTHI YYEHBIX, 3aHUMAIOIINXCS
JTaHHOU TTPOOIIeMOit;

- aKTYaJIbHOCTh MTOCTABIIEHHOM MPOOIEeMbl; MaTepua, MOATBEPKAAOIINNA HaydHOE, THOO
MPAKTHYECKOE 3HAYCHHE B COBPEMEHHOE BpeMSI.

BricTyIuieHne ¢ 10KJIag0M MPOI0JKAETCS B TEUCHHUE S-7 MUHYT. BoICTyIIeHUE CTyieHTa
C JOKJIaJOM JIOJDKHO COIPOBOXAAThbCA Tpe3eHTanuedl. BeicTynaromemy CTYAEHTY, IO
OKOHYAHUU MPEJCTABICHUS JOKIAAa, MOTYT OBITh 3a/IaHbI BOMTPOCHI IO TEME JOKIIA/a.

PexoMeHnyeMbIii 00beM J0KIIana— 2-3 CTpaHUIIBI IEYaTHOTO TEKCTA.

Kpurepun onieHnBaHus:
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Oyenku «OomauyHo» BBICTABISIETCA B TOM Cllydae, €Clid TeMa PacKpbiTa MOJHOCTHIO;
MpeCTaBlIeH OOOCHOBaHHBIH O0BEM HWHGOPMALMK; W3IOKEHUE Marepuala JIOTUYHO,
JOCTYIIHO;,

Oyenxu «xopouioy» BBICTABIISIETCSA B TOM Cllydae, €CJIM TeMa pacKpbITa XOPOIIo, HO HE B
MOJIHOM 00BEMe; WH(GOPMAIMK TPEJCTABICHO HEIOCTATOYHO; B OTACIBHBIX CIIy4asx
HapylIeHa JOrMKa B U3JI0’)KEHUU MaTepuaa, HE COBCEM JI0CTYITHO;

OyeHnku «y0oseremeopumenbHo» BBICTABISIETCA B TOM ClIydae, €ClM pacKpbiTa Manas
4acTb TEMbl; MOUCK HHGOpPMalMU MPOBENEH IMOBEPXHOCTHO; B H3JIOKEHUU MarepHualia
OTCYTCTBYET JIOTHKA, JOCTYITHOCTb,

Oyenka «Hey0081emeopumenbHoy BBICTABISIETCS B TOM Cllydae, €ClIM CTYACHT He
BBITIOJTHUIT TOKJIA].

Omnpoc (O) - 5T0 OCHOBHOW BHJ YCTHOH IPOBEPKH, MOYKET HCIOIb30BaThCA KaK
(GpOoHTANBHBIA (HAa BOMPOCH MPEINOJABATENSI [0 CPABHUTEIBHO HEOOIBIIOMY O00BEMY
Marepuaiga KpaTkue OTBEThI (Kak MPaBUJIO, C MECTA) JAIOT MHOTHE OOydYaroluecs), Tak U
WHIUBUAYAIbHBIN (MIpOBEpKa 3HAHUM OTAETbHBIX oOyuatomuxcs). KomOuHupoBaHHbIi onpoc
- OJTHOBPEMEHHBIN BBI30B JI1 OTBETA Cpa3y HECKOJBKHX OOYYaroIIMXCs, U3 KOTOPBIX OJIUH
OTBEYAET yCTHO, OJAMH-/JBA TOTOBATCS K OTBETY, BBIMOJHAS HA JOCKE pa3JIMYHBIC 3aMKCH, a
OCTaJIbHBIE BHITIOJIHSIOT 32 OT/ACIbHBIMU CTOJIAMU WHUBUTyaJIbHbIC
MUCbMEHHBIE WM MIPAKTUYECKHE 3a/IaHus IPEroaBaTers.

Kpurepuu onieHuBanus:

Oyenku «omauyHo» 3aCIyKUBAET CTY/IEHT, €CIM OH CBOOOJHO U MPABWJIBHO OTBETHII
Ha TIOCTABJICHHBIA BOMPOC, 3HAET OCHOBHBIE TEPMUHBI M ONIPE/IECIICHUs IO TEME, OTBEUAET Ha
JOTIOJTHUTENBHBIE BOIIPOCHI;

Oyenxu «xopouioy 3acy>KUBaeT CTYACHT, €CIIU OH CBOOOJTHO Y MPAaBUIBLHO OTBETUI Ha
MOCTAaBJIEHHBIN BOIPOC, 3HAET OCHOBHBIE TEPMUHBI U OMPEIEICHUS 1O TeME, 3aTPyIHSICTCS
OTBETHUTH Ha JIOTIOJTHUTEIIbHBIE BOMIPOCHI;

Oyenxu «y0061emeopumenbHoy» 3aciyXUBaeT CTYACHT, €CIIM OH MPaBUIHHO OTBETHII
Ha MOCTAaBJEHHBII BOMPOC, HO MPU 3TOM IUIOXO OPHUEHTHPYETCS B OCHOBHBIX TEPMHUHAX M
ONpeNIEICHUSAX M0 TEME, HE MOKET OTBETUTH HA JOTIOJHUTEIbHBIE BOIPOCHI;

Oyenka «Hey0081emeopumenbHo» CTaBUTCS CTYJIEHTY, KOTOPBIM HEMPaBUIIBHO OTBETHUII
Ha BOIIPOC WJIM COBCEM HE JJaJl OTBETA.

TectupoBanue (T) — 3aganus, ¢ BappantaMu oTBETOB. KpuTepuu olieHUBaHMs:

Oyenku «omauyHoy 3aCITYKUBAET CTYAEHT, €CIM OH OTBETHJ MpaBuibHO Ha 90%

BOITPOCOB TECTA,;
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Oyenxu «xopowio» 3aCIyKUBAeT CTYICHT, €CIM OH OTBETHJI NMPABUIBHO HAa YacTh
BonpocoB 70%-90%;

Oyenku «y0061emeopumenbHo» 3aciy)KHBaeT CTYACHT, €CIM OH MPAaBUJIBHO OTBETHII
4yacTh BOnpocoB 50%-70%;

Oyenku «Hey00s81emeopumenbHoy 3acily’)KUBaeT CTYJCHT, €CJIM OH MPABHILHO OTBETHII
MeHee yeMm Ha 50% BOIpocoB.

[IpomexxyTouHasi arrecTanus MPOBOIUTCS B COOTBETCTBUU C YYEOHBIM IUIAHOM U
paboueii mporpamMmMoii B popme 3a4eTa ¢ OIICHKOH, K KOTOPOMY OOYYAIOIIHIACS TOITYCKACTCs IIPU
YCIIOBUU BBITTOJTHEHUS BCEX MPAKTUYCCKUX U CAMOCTOSITEIILHBIX Pa0oT.

3ader MpoBOAMUTCS B BHJIE TECTOBOM paboThl. Tect coctoutr u3 40 3amaHuil pazHOro
YPOBHSI CIIO)KHOCTH.

Kputepuu oniennBanus:

KosnnyecTtBo HaOpaHHBIX 02J110B Ounenka
1 2
40-20 3a4yer
20-0 He3a4yeT
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3.2 OneHoYHBIE CPEACTBA TEKYLIEr0 KOHTPOJISA YCIIeBAeMOCTH 00y4aI0IIUXCH

IIpumepHoe npakTnyeckoe 3aganue (I13):

1. Kaxkoe konmuecTBo BemiecTBa (Moib) consgHoi kucnotel HCI cogepxutcs B pactBope

maccoi 80,3 r?

2. CocraBbTe AIEKTPOHHYIO (POPMYITY U IpaHUUECKyI0 CXeMy pacipeieeHHs 3JIEKTPOHOB

B aTOMC aJIFOMUHMUS.

3. HazoBute yriaeBonopoabl 1o MeXayHapOAHONH HOMEHKIIAType:

CHs
|
1) CHsz—C-CH2-CHs;
|
CHs3
CHs3

|
2) CHz— CH=C - CH,—-C — CHs ;

| |
C>Hs CHs3

3) CHz=CH-C=CH - CHs
|

CsH7
4)CH3—C=C—-CH-CH,-CH-CHs

| |
CHs CHs

4. CocTaBbTe CTPYKTYpHBIC ()OPMYJIbI YTIIEBOIOPOJIOB 110 UX HA3BAHUSM:
1) 2-meTtun-3-3THINCHTAH;
2) 4,4-mumernirexces-1;
3) menTamuen — 1,4

4) 3,3-numetnnOyTuH-1

HpumepHbiil xumudeckuii AMKTAHT (X/1):

1. | Xumus — 510 HayKka O BelecTBax U MX MPEBPALICHUSX. Ha
2. | AToM —3TO Merbyaiiias XMMUYECKH AeTUMast YacTUIIA. Her
3. | [Ipu3HAK — 3TO OTAMUUTENHFHOE CBOWCTBO, O0IIee TSl BCEH TPYIIIBI MaTEPHAJIOB Jla
WJIY BELIECTB.
4. | BemecTtBo — 3TO TO, U3 Y€T0 COCTOSIT MPEIMETHI U TeJa. Jla
5. | IlpocToe BemecTBO COCTOUT U3 aTOMOB Pa3HbIX XUMHUYECKUX 3JIEMEHTOB. Her
6. | XumMHuECKHil 371€MEHT — 3TO COBOKYITHOCTh ATOMOB OJHOTO BHJIA. Ja
7. | Marepuan uMeeT XUMHYECKHUI COCTaB U CBOICTBA, KOTOPbIE MOT'YT U3MEHSTCS B Jla

HCKOTOPLIX IPCACIIax.
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8. | CoennHeHHs — 3TO IPOCTHIE BEIIECTBA. Her

9. | CnoxHble BEIIECTBA — 3TO BEIIECTBA, COCTOSIINE U3 HECKOJIBKUX XUMHYECKIX Jla
JJIEMEHTOB.

10. | ®usnyeckue CBOWCTBA — 3TO CBOIMCTBA BEIIECTBA, KOTOPHIE HE 3aBUCST OT Jla
BO3JEHCTBUS HAa BEILIECTBO IPYI'MX MaTEPUAIOB MU BEILECTB.

11. [ Monekyiia — 370 Menbyaiiiasi XMMUYECKH JIeIMMasl YacTHIIA. Ja

12. | Atom — 3TO Mespyaiias XUMUYECKH HeAeIuMasl YacTUIa. Ha

13. | Xumuueckue cBOMCTBA — 3TO CBOMCTBA BEILIECTBA, KOTOPHIE XapaKTEPU3YIOT
CIIOCOOHOCTH 3TOTO BEIECTBA BCTYNATh B XUMUYECKOE B3aMMO/ICHCTBHE. Jla

14. | Xumuueckas peakius — 3TO sIBJIEHUE, KOTOPOE HE COIIPOBOKAAETCS U3MEHEHUEM Her
BEIIECTBA MM 00pa30BaHUEM HOBOT'O BEHIECTBA.

15. | XuMuueckas peakius — 3T0 XUMHUYECKOE SBJICHHE. Ha

16. | dusnyeckue sSBICHUS HE COIPOBOXKIAIOTCS 00Pa30BaHUEM HOBOI'O BEILIECTBA. Ha

17. | Xumuyeckue CBOMCTBA BEIIECTBA HE 3aBUCAT OT CTPOCHHUS BEIIECTBA. Her

18. | Muaekc noka3pIBaeT YUCIO ATOMOB XUMUYECKOT'0 3JIEMEHTA, COJEPKAILETrocs B Jla
KOHKPETHOM BELIECTBE.

19. | YpaBHEeHHE XUMHUECKOW PEAKLIUU — ATO YCIOBHAS 3aMIMCh XUMHUECKOTO TpoIiecca Jla
WJIM XMMUYECKON PEAKIINH.

20. | Xumugeckas hopmyia — 3TO YCIOBHAS 3aITMCh COCTABA BEIIECTBA. Jla

IIpumepHbie Tembl AoKkaaxa ([):

1.

2
3
4
S.
6
7
8
9

OCHOBOITOJIOKHUK epuoinyeckoil cucreMsl aneMenToB Jl. M. Menaenees.
KauecTBeHHble peakliii B HEOPraHMYECKON XUMHUH.

MuHepanbHas Boa - YHUKaJIbHbBINA Jap TPUPOIBL.

HckycctBo oTorpaduu u Xumusl.

Anxumus-Marusi Ui Hayka?

OTaHo: Benuyaiiiee 01aro Win CTpaIHoe 3710.

3aMEeHHUMbIE U HE3aMEHUMbIE AMUHOKHCIIOTHI.

Mudsl 0 nUTaHUH.

brnoTrexHoorus u reHHas HWHXXCHCPUH.

10. Xumus 1 dKOJIOTHS.

11. MonekynsipHas KyXHsl.

IIpumepHbIe Bonpocs! s onpoca (O):

1.

Kakne BCIIECTBA OTHOCATCA K BJ'IGKTPOJ'II/ITaM? Hepqu/Icm/ITe OCHOBHBIC ITOJIOKCHUA

TCOpHUU SHGKTpOHHTquCKOﬁ JAuCCconHranuu.

Kakne HCOPTraHNYCCKUEC COCANMHCHUS HAa3bIBAIOTCA OKCI/I)IaMI/I? HpI/IBCJII/ITe XUMHNYECKHEC

peaKuy, XapakTepu3yroLe cBONCTBA OKCH/IOB.

Kakue OpraHN4YCCKUC BCUICCTBA HA3bIBAKOTCA CHI/IpTaMI/I?

HazoBute ypoBHU OpraHu3aniiy CTPYKTYPhI OEIKOBBIX MOJIEKYJ, 0XapaKTepU3yHTe HX.
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IIpumepnsiii Tect (T):

1.

[TonoxxutenbHO 3apsiKEHHAsI YACTHUIIA HA3bIBACTCS

1) snekTpoH

2) NmpOTOH

3) HeiTpoH

Snpo atoma JIMTHSL COCTOUT M3 3 MPOTOHOB U 4 HEUTPOHOB. CKOJIBKO BOKPYT fAJipa

BpalllaeTCcs JIEKTPOHOB
1) 3

2) 4

3) 7

Kaxue gacTuilpl mpoBOAST SJEKTPUUECKUNA TOK B PACTBOPE IIEKTPOIUTOB?

1) aromsl

2) MOJICKYJIbI

3) HOHBI

4) TpPOTOHBI

Kucnotsl — 310

1) CroxHble BelecTBa, 00pa30BaHHBIC AaTOMAMH METAJIJIOB U KUCIIOTHBIMU OCTaTKaMH.

2) Cu0KHbIe BEleCTBa, KOTOPbIE COCTOSIT U3 AaTOMOB BOJIOPO/IA, CIIOCOOHBIX

3aMelIaThbCd HA aTOMbI METAJIJIOB U KHCJIOTHBIX OCTATKOB.

3) CrnoxHEIe BCIIECTBA, B COCTAB KOTOPLIX BXOAAT aTOMbI MECTAJIJIOB, COE€IUHEHHEIE C

OJTHOM WJTH HECKOJBKAMH THAPOKCOTPYITIIAMH.
BeiOepuTe psii ABYXOCHOBHBIX KHUCIIOT:
1) H>COs, HBr, H3POgy;
2) H2S0s, H2CO3, H2SiOs;
3) H2COgz, H3BO3, HCI.
XUMHUYeCKas CBS3b B KPUCTALIE OKCH/IA KaTbIIHS:
1) KoBaJeHTHasl HEMOJISIPHAS,
2) KOBaJEHTHas MOJSIPHAS;
3) MeramMuecKas;
4) uoHHAasl.

CoenMHEHUSIMU C KOBAJICHTHON HETOJSPHON U MOHHOM CBSI3bIO SIBISIOTCS

COOTBCTCTBCHHO!
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1) oxcua ¢ocdopa u okcua HATPHS;
2) XJIOpH] HATPUs U XJIOp;
3) aszor u cynbdua HATPHS;
4) XJopu[I KaJbLUsl U XJIOPOBOIOPOI.
8. BriOepure 1Ba BhICKa3bIBaHUS, B KOTOPBIX TOBOPUTCS O CEJICHE KaK O XUMHUYECKOM
JJIEMEHTE:!
1) CeneH - Xpynkuii OyecTaMid Ha U3JI0ME HEMETaJlT YEPHOTO LIBETA.
2) CereH He cIOCOOCH TrOpeTh Ha BO3AyXE CAMOCTOSTENBHO.
3) CeiieH BXOTUT B COCTAaB AKTHBHOIO IIeHTPa (pepMEHTOB MeTadoIn3mMa
HYKJICMHOBBIX KHCJIOT, JINIIM/10B, TOPMOHOB.
4) CeJieH - aHAJIOT cepbl M MPOSIBJIsAET CTENEHH OKHCJIeHuUs -2, +4 u +6.

5) CereH B 4MCTOM BHJIC HIMPOKO UCIIONIB30BAJICS B cepeaune 20-ro Beka B BOCHHOI

TCXHHKC.

3.3 OneHo4HbIEe CpeaCcTBA MPOMEKYTOUYHOM ATTeCTAUHN 00y4aI0LIUXCS
IIpumepHbIe TecTOBbIE 3aJaHU /151 IPOBe/ICHUsI 3a4UeTa:
1 BapuanT

Bbi0epuTe BepHble BADUAHTHI OTBETA:

1. K askaHam OTHOCHTCS BELIECTBO, UMEIOIee POpMyILy
1) CnH2n
2) CnHon2
3) CnHon+2
4) CnHonse

2. HM3omepoM OKTaHa SBISIETCS:
1) 2 — mertui — 3 3TUINICHTaH
2) 2,3 — TMMETHINICHTaH
3) 3 -—osTuarenran
4) 3 — METUIIOKTaH

3. CrpykrypHas GopmyIa BemecTBa 2 — METHINeHTeH — 1 - 3T
1) CHs- CH(CHs) - CHz2—-CH =CHz
2) CHs - CH2 - CH2- C(CH3s) = CH2
3) CHz= C(CHs) — CH2 — CH(CH3) — CH3s
4) CH2=C(CHz) - CHs

4. DTHH U alleTUJIEH — DTO
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1) romosoru
2) WM30MephI
3) 0IHO ¥ TOXE BEIIECTBO
5. C KaKkuM U3 NEPEUNCIICHHBIX BEIIECTB PearupyeT METaH:
1) NaOH
2) HNOs3
3) CO;
4) CaO
6. HasBanue HecootBerctBymomee peakiun CHz — COH + Ho — C2HsOH
1) npucoenuHeHHE
2) THIPHPOBAHHE
3) ruaparaius
4) BOCCTaHOBIICHHE
7. Peakuus 00pa3oBaHMs CIOXHBIX 3HUPOB HA3BIBACTCS:
1) KpeKuHr
2) sTepubHUKaIHS
3) neruaparanu
4) TOJMKOHICHCAIMH
8. DneKkTpoHeWTpasbHAsK YaCTHIIA, COCTOAIIAS U3 MOJOKHUTEIHHO 3apSHKCHHOTO SIpa U
OTPHUIATEBHO 3aPSHKCHHBIX JICKTPOHOB 3TO:
1) arom;
2) BEIIECTBO;
3) mpoToH;
4) 3JEeKTPOH.
9. SlBienue CylIeCTBOBaHUS HECKOJIBKUX MPOCTHIX BENIECTB M3 OJHOTO M TOTO JKe
XMMHYECKOTO 3JIEMEHTA 3TO. ..
1) xuMHYECKOE SIBICHUE;
2) CTEXHOMETpHS;
3) ammorpornus;
4) (¢uznygeckoe sIBICHHE.
10. Kak HailTh OTHOCHUTENIbHYIO ATOMHYIO Maccy 3JieMeHTa?
1) 1o dpopmyne
2) TocMOTpeTh B Tabmuiy MeHeneesa;
3) TOCMOTpeTh B TAOJIUIYy paCTBOPUMOCTH;

4) B 3aJjla4ax OHa BCErJa JaHa.
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12.

13.

14.

15.

16.

17.

29

XUMHUYECKUE 3JICMEHTBI, aTOMbI KOTOPBIX OTAAIOT 3JICKTPOHBI C BHEITHETO
YHEPreTUYEeCKOr0 YPOBHS 3TO:
1) oKuCIUTENH,
2) BOCCTaHOBHUTEIIH,
3) Meramibl;
4) HEMETaJlIbI.
['omMoreHHas cuctema, COCTOSIIAst U3 PACTBOPUTEIIS, YACTHIl PACTBOPEHHOT'O BEIIECTBA
U TMPOJTYKTOB MX B3aUMOJICHCTBUS 3TO:
1) pacrtBOp;
2) HaCBILICHHBII PacTBOp;
3) mepeHachIIIEHHbIH PacTBOP;
4) HEeHACBHIIICHHBIH PacTBOP.
CoerHEHHS, KOTOPBIE B BOJHBIX PACTBOPAX MOYTH MOJHOCTBIO AUCCOIMHUPYIOT Ha
WOHBI 3TO:
1) crabble 2JEKTPOIUTEHI;
2) CHJIbHBIC DIICKTPOJIHTHI;
3) KHCIOTHI;
4) OCHOBaHWUSI.
BriOepuTe U3 npencTaBiIeHHBIX BEIIECTB KUCIOTHI, HA30BUTE €€:
1) BaSOg;
2) NaOH;
3) CuO;
4) HSOs.
BriOepuTe U3 npencTaBlIeHHBIX BEIIECTB OCHOBAHUS:
1) CuSOg;
2) KOH,;
3) HCI;
4) HSOs.
BriOepuTe U3 npecTaBIeHHBIX BEIIECTB COJIH:
1) HNOs;
2) Ba(OH);
3) HI,
4) CuClo.
XUMUS U3yvaer:

1) npupoaHbIC SBICHUS,
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2) cnocoOBbI MOJYyYCHHS BEIICCTB;
3) cocraB, CTpOCHHUE, CBOWCTBA U IPEBPAIIICHHS BEIIECTB;
4) opraHMYEeCKHE BEIIECTBA
18. BoiOepuTe U3 NpeICTABICHHBIX BEIIECTB CUIIbHBIC JICKTPOIUTHI:
1) HNOg;
2) HCN;
3) HaS;
4) HI.
19. Ipomecc pacmasa BelecTBa Ha HOHBI IPU €0 PACTBOPEHHUHU WIIN PACIUIABICHUH ITO:
1) BIeKTpONUTHYECKAS AUCCOIIUALIHS,
2) SICKTPOXMMHUYECKAsl UCCOIUAIINS;
3) ruaposms;
4) THApUpPOBAHUE.

20. CootHectu (hopMyIIbl M HA3BAHUS KUCIIOT:

1. cepHas kucnoTa; A) HNOs3
2. coJiiHas KUCIIOTA; b) HCI1

3. a30THas1 KUCJIOTA; B) H2S04
4. pocdopHas kucnora I') H3POq4

21. Beibepure MeTamt U3 CIeAYIOIUX XUMUYECKIX dJIEMEHTOB:

1. Au
2. Cl
3. S
4. C

22. Yo moxa3bpIBaeT MOPSIKOBBIA HOMED DIIEMEHTA!
1) 3apsig sapa
2) AtoMmHYI0 Maccy
3) Ywcio u30TOMNOB
4) Yucno HEUTPOHOB
23. B rpymnmnax cBepxy BHU3, paJNyC:
1) yBenmuumBaercs
2) yMEHBIIAeTCsI
3) He U3MEHsIeTCs

4) " YBCIIMYMUBACTCA, U YMCHBIIACTCA
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24. VI3 naHHBIX BEIIECTB BHIOEPHUTE CIIOKHOE BEIIECTBO:

1) cepHas KHCIOTa;
2) iiox;
3) anmas;

4) 030H.

25. XKup oOpasyercst B pe3yIbTaTe B3auMOICHCTBUS

1)
2)
3)
4)

CTeapHHOBOﬁ KHUCJIOTHI U ME€TaHOJIa
OJICMHOBOM KHUCJIOTHI M ATUJICHTIIUKOJIS
afeTaJibACrujia v riimucpuHa

TJIMnepruHa 1 MaJbMUTHHOBOM KHUCJIOTBI

26. X¥UMHYECKHUI1 DIIEMEHT - 3TO

1)
2)

3)
4)

B aTOMOB C OJMHAKOBBIM 3apsA10M sapa,

3JI€KTpOH€I>'ITpaJII)Ha$I JacTunia, CoCTosAlas nu3 MOJOKHUTCIbHO 3apsKEHHOI'O

ATOMHOTIO Apa U OTPUIATCIIBHO 3apsAKCHHBIX 3JICKTPOHOB,

OTPHULATCIBbHO 3apﬂ)KeHHBII>i HOH,

IIOJIOXKUTCIIBHO SapH)KGHHHﬁ HOH.

27. SImpo aTomMa COCTOMT U3 YACTHII:

1)
2)
3)
4)

28. DiekTporHast GopMyrTa BHEITHETO JIEKTPOHHOTO CIIOS MarHus

HEHUTPOHOB U JJIEKTPOHOB
IIPOTOHOB U HEUTPOHOB
IIPOTOHOB U 3JIEKTPOHOB

HEHUTPOHOB

1) 3st
2) 3S22p
3) 3S22p?
4) 38?2

29. TlepnoIMYHOCTH B U3MEHEHUH

CBOMCTB XMMHUYECKHUX JJIEMEHTOB SIBISETCS pe3yjIabTaTOM

1)
2)
3)
4)

30. I[J'IH COJIENl 1 OCHOBHBIX OKCHOB XapaKTCPCH BUA XUMHYECKOM CBA3U

1)
2)

NEpUOANYCCKOr0o MOBTOPCHUA YN CJIA DJICKTPOHOB HAa BHCIIHEM YPOBHE B aTOME;

BO3pacTaHuA 3apdaa saapa,

BO3pacTaHuA 4UCiia DJICKTPOHOB Ha BHCITHEM YPOBHCE,

BO3paCTaHuA 3apdaaa aAapa U 4ucjia 3JICKTPOHOB Ha BHCITHEM YPOBHC

HOHHAas

KOBAJICHTHAas HCIOJIApHAA
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32.

33.

34.

35.

36.
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3) MeramMyecKas
4) KOBaJICHTHAs MOJIIpHAsI
AJITIOTPOITHBIE MOTU(PHUKAIIUH - ITO
1) O2uOs
2) O2u SO
3) O2u SOz
4) O2u CO2
Peakuusi, ypaBHEHHE KOTOPOU
Zn +2 HCl = ZnCl, +H21 oTHOCHUTCSH K peakIUuaM:
1) coenuHeHus
2) pa3lIoKEHUsS
3) 3amernieHus
4) obOmeHa
VcTHHHBIE PACTBOPHI HMEIOT pa3Mephl AUCTIEPCHBIX YaCTHI
1) menee 1 um
2) ot 1 go 100 um
3) 6oaeel00 um
4) pasuo 100 am
Kucnotsr umerot Gopmyity
1) CO2
2) H2CO3
3) K2COs
4) NaOH
O06béM raza BoJ1oposa, o0Opa3yrolierocs Mpyu B3auMoIeHCTBUY IIMHKA Maccol 6,5
rPaMMOB C XJIOPOBOJOPOIHOM KUCIOTON 1o ypaBHeHHUI0 peakuuu Zn +2 HCl = Zn Cl2
+H2T cocraBzserT:
1) 224
2) 11;2 m;
3) 1,12 m;
4) 2,24 n.
AMQOTEpHBIC COSUHEHUS — ITO COCAMHEHHUS, KOTOPbIC B 3aBUCUMOCTH OT YCIIOBHH,
B3aMMO/JICUCTBYIOT C BEIIECTBAMH
1) xucnoramu;

2) OCHOBAaHHSIMH,
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38.

39.

40.
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3) KHCIOTaMH | LIEI0YaMH;

4) TPOCTHIMHU BEIIECTBAMU

CepHasi KHCJIOTa ¥ THIPOOKCH]T HATPHUS MIPUMEHSIOTCS B aKKYMYJIITOPHBIX OaTapesx,
TaK KaK OHH:

1) HE’IIEKTPOIHTHI

2) cnalble 3JIEKTPOIUTHI

3) CHIIbHBIC HJIEKTPOIHUTHI

4) cpemHUE IEKTPOTUTHI

[IpuMeHeHre MEeTaJUIOB B KA4€CTBE IPOBOJAHUKOB OCHOBAHO Ha CBOWCTBAX
1) TBEpHocTh

2) BIEKTPOIPOBOIHOCTH

3) MIaCTUYHOCTH

4) TemIonpOBOIHOCTD

CKOpOCTh XUMUYECKOW PEaKI[MK TOPEHHUS CEPhl B KHCIOPOJIE YMEHBIACTCS TIPH
1) yBenWYEHHH KOHIICHTPAIMH KUCIOPOa

2) TIOBBIIICHUH TEMITEPATYPHI

3) MOHMWKEHHH TEMIIEPATYPhI

4) yBeJIMYCHUU KOHIICHTPAIIUU OKCHUIIA Cephbl (4)

OTHOCHTEIbHAS MOJICKYJISIpHAs: Macca yriekuciioro raza CO2 cocraBiser:
1) 123;

2) 44;

3) 18;

4) 46.
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4 MeTonnueckne yKa3aHus JJIs1 00y4AOIMXCS 110 OCBOCHUIO AU CIMIIIMHbI

IIpucrynas x n3ydenuro aucuuiinasl b/1.09 Xumus, cTyaeHT 10KEH 03HAKOMUTHCS C
cojiepkaHueM AaHHOM «Pabouell yueOHON mporpamMMbl AMCHUIUIMHBIY C TEM, YTOOBI HUMETh
4eTKOoe Mpe/ICTaBlIeHUe O CBOeil padore.

N3yueHne AUCHUIUIMHBI — OCYIIECTBISECTCA HAa OCHOBE  BBIJAHHBIX  CTYACHTY
Mpero1aBaTeNIeM PeKOMEH A1 110 BBIITOJHEHHUIO BCEX 3aJaHU/, IPEAYCMOTPEHHBIX y4eOHBIM
IJIAHOM U IPOTPaMMOM.

B nepByro odepenb HEOOXOQMMO YACHUTH LENb U 3ala4d M3Yy4aeMOW JUCLMILINHBI,
OLIEHUTh O00BEM MaTepHuaja, OTBEACHHOTO JUIsi HM3Y4YCHUs CTYJCHTAaMH CaMOCTOSTEIBHO,
nofo0paTh OCHOBHYIO U JIOTIOJIHUTENBHYIO JIUTEPATypy, BBISIBUTH Hamboyiee BaKHBIC
po0JIEMBbI, CTOSIIME [0 BOIPOCAM U3y4aeMOi TUCIUITIIMHBI.

BeinmonHenue 3amaHuil OCylIeCTBISIETCS B COOTBETCTBUUM C Y4YeOHBIM IUIAHOM U
nporpaMMoil. OHM  JOJOKHBI  BBIIIOJIHATBCS B COOTBETCTBUM C  METOJUYECKUMU
PEKOMEHIallMsIMHM, BBIIAHHBIMH IIPENOJABaTEIeM, W IIPEACTABICHBI B YCTAHOBJICHHBIE
IIPENOJAaBaTeNIEM CPOKH.

W3yuas nepBOMCTOUHUKH, 11€J1eCO00Pa3HO 3aKOHCIIEKTUPOBATh TOT MaTepHall, KOTOPbIH
HE COOO0IIaJICS CTYJEHTaM Ha JICKIUAX.

Ha 3aHATHSIX JEKIMOHHOIO M MPAKTUYECKOTO XapakTepa CTyAEHTaM Uil padoThl

TpeOyeTcsi: TeTpaib Ui 3aliCH JEKIUN U 3a1aHUH.
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5 YueOnas gureparypa m pecypcbl HHPOPMANMOHHO-TEJEKOMMYHMKAIMOHHOM CeTH

«HHTepHEeT»

o b~ w0 D

OcHoBHast TuTepaTypa
AuncdunorenoBa, . B. Xumusi: yueOHUK U MPAKTUKYM IJI1 CPEAHETO MPOGECCHOHATHHOTO
obpaszoBanus / . B. Aupunorenona, A. B. babkos, B. A. [lonikoB. — 2-e u3., Ucnp. U JI01.
— Mocksa: U3parensctBo KOpaiit, 2022. — 291 c.
bopucos, A. H., Xumus : yue6nuk / A. H. bopucos, E. C. Octpornsinos, T. b. botinosa, JI.
I1. ApnameBa. — MockBa : KnoPyc, 2024. — 331 ¢. — ISBN 978-5-406-11987-7. — URL.:
https://book.ru/book/950237 (nata obparmienus: 26.08.2024). — TeKcCT : 37IEKTPOHHBIHA.

JlononHurtenpHas TuTepaTypa
[Meronuxuna, H. A. O6mas xumus: yuebnuk ansa CIIO / H. A. Uleronuxuna, JI. B.
Munaesckas. — Cankrt-IlerepOypr: Jlans, 2021. — 164 c.
Xumus. 10 xmacc. Yrmyonéunslii yposeHs : yueonuk/ B.B. Epemun, H.E. Ky3pmenko, B.1.
Tepenun, A.A. [lpoznos, B.B. Jlyaun; noxg pea. B.B. JIlynuna. — M.: [Ipocsemienue, 2022. —
446, [2] c.: un.
UYepnukosa, H. 0. Xumus B nqoctynmHoM m3noxeHuu: yaeOHoe nocobue st crio / H. TO.
UepuukoBa. — 2-¢ usf., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Tekct: anekTpoHHBIN // JlaHb: 3MEKTPOHHO-OMOIMOTEUHAs CHCTEMa. —
URL: https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATEIIEH.
brmunos, JI. H. Xumus: yaueonux qst CI10 / J1. H. biiunos, U. JI. [lepdunosa, T. B. Cokomoga.
— 2-e u3n., crep. — Cankr-IlerepOypr: Jlanb, 2021. — 260 c. — ISBN 978-5-8114-7904-7.
— Tekcr: osnextpoHHblt // Jlanb: »nekTpoHHO-OMOnuoreuynas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara obpamenus: 14.10.2022). — Pexxum noctyma: mist
aBTOPH3. NIOJI30BATEIICH.

HNuTeprer-pecypcesl:

www.hemi.wallst.ru (O6pa3zoBaTenbHBIN CalT ISl IIKOJLHUKOB «XUMUS).

www.alhimikov.net (O6pa3oBaTenbHbBIN CAUT IS ITKOJIBLHUKOB).

WWW.chem.msu.su (DaeKTpoHHast ONOIHOTEKA IO XUMHH).

https://sites.google.com/site/himulacom/ (O6pa3oBatenbHbIil CaiiT: XUMYJIs)

OnexTpoHHO-OMOMMoTeuHas cuctemMa (ObC) «YHuBepcuTeTckas OUONMMOTEKA OHIIANHY»

www.biblioclub.ru

hvsh.ru — XKypran «Xumus B K0,


http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
https://sites.google.com/site/himulacom/
http://www.biblioclub.ru/
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7. https://postnauka.ru/themes/chemistry — nexknuu 1o xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monymsipHbIii mpoekT «DJeMeHTbl OoNblIoi HayKu» ((pu3uKa, XUMHUS, MaTeMaTHKa,
aCTPOHOMHUS, HAYKHU O KU3HU, HayKH 0 3emiie). HoBoCTH Hayku, KHUTY, HAy4YHO-TIOMYJIIPHBIE
CTaThH, JICKIIUHU, SHITUKIIOTICIUH.

8. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayyHO-nionyJispHOTrO XypHana «llorenumany. XKypuan uzgaérca ¢ 2005 r., ¢ 2011 r. —
paznen «XuMus».

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

Caiit HayyHO-TIOMYJISIPHOTO JKypHaja «XuMus 1 xu3Hb». JKypHan uznaéres ¢ 1965 r.

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

OTKpbITas 351eKTpOHHast 6MOaMoTeKa XumMHuueckoro nopraina «Chemnet», conepx Ut yuyeOHble U
nH(GOPMAIMOHHBIE MATEPHAJIBI IS IIKOJIBHUKOB U yUuTeNel. B Heil MOKHO HaliTH yd4eOHUKN
1o o0mield ¥ HEOPraHMYECKOW XUMHUH, OPTaHHYECKOW XHMHUH, MYJIbTHMEAHaMaTepHaIIbl, a
TaKKe 3a/1a4i XUMUYECKHUX OJIMMIIMAJ] C PELICHUSIMH, 337ja4l BCTYIIUTEJIbHBIX IK3aMEHOB JUIS
abUTYypHUEHTOB.

11. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnsie marepuansl 00 onummnuagax: MoOCKOBCKOM Topojckoi, Bcepoccuiickoi,
MenpeneeBckoii,  MexnayHaponHoii.  [IpuBepeHbl  3agaud TEOPETUYECKUX U
HKCIIEPUMEHTAIBLHBIX TYPOB, TOJIPOOHBIE PellIeHus, CIUCKH U (hoTorpadun modeauTenei.

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

CucremMa QUCTAaHIIMOHHOTO OOY4YeHMs, HampaBieHHas B IEPBYIO OuYepelb Ha IMOATOTOBKY K
OJIUMIIMAJIAM BCEX YPOBHEH — OT MIKOJIBHBIX 10 MexayHapoaHoi. CalT cOIEp)KHUT
OTPOMHO€ KOJIMYECTBO 3aJay, CrPyNIUPOBAaHHBIX KaK IO TEMaM, Tak U 1o oaumnuazaam. [lo
BCEM OCHOBHBIM pa3ziejlaM XUMHHM TNPUBEIEH TEOPETHMUECKUH Marepual U pa3oOpaHbl
peLIeHUs TUITOBBIX 3a/1a4.

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

HOpTaJ'I mo HaHoTexHouorusM. (OcHOBHas oejb — Ppa3BUTHUC O6pa3OBaHI/I$I B o0actu
HAHOTEXHOJIOTHH M ITOJATOTOBKA K HWHTCPHCT-OJIUMIINA/ZIC 10 HAHOTCXHOJIOTUAM.

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

Hanéxnas cipaBouHast ”HpoOpMaIusi 0 XUHMHUYECKUX JIEMEHTaX M UX CBOMCTBAX (HA aHTJIHICKOM
SI3BIKE).

15. http://gotourl.ru/4792 (http://periodictable.ru/)

PycCKOS3BIUHBIN CAUT O CBOMCTBAX XMMUYECKUX JIEMEHTOB.

16. http://gotourl.ru/7180 (https://www.lektorium.tv)



https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://www.hij.ru/
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://webelements.com/
http://gotourl.ru/4792
http://periodictable.ru/
http://gotourl.ru/7180
https://www.lektorium.tv/
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Hexommepueckuii caliT oHIaifH-00pa3oBaHusi, COACPKHUT MHOTO MHTEPECHBIX 00pa30BaTEeIbHBIX
KYpPCOB M BUJCOJIEKIIUH I LIKOJIbHUKOB, CTYJICHTOB U YUYHUTEIIECH.

17. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblii aBTOPUTETHBIH B MUPE XUMHUH HHGOPMAIIMOHHBIN
UHTEPHET-pecypc (CalT IIaTHBIN).

18. http://www.organic-chemistry.org/

HOpTaJ'I 110 OpFaHquCKOﬁ XAMHM Ha aHTJIMHCKOM SI3BIKE.

19. http://www.xumuk.ru

CaiiT 0 XUMHUU: KJIACCUYECKHE YUEOHUKH, CIIPAaBOYHUKHU, SHIIUKIIONEANH, TIOUCK OPraHUYECKUX U
HEOPraHUYECKUX PEaKLUH, COCTABICHUE YPABHEHUM PEaKIUil.

20. http://orgchemlab.com/

CaiiT, TOCBSIIEHHBIN MPAKTHUECKOH paboTe B 1a00paTOpUu.

6 MarepuajbHO-TeXHHYECKasi 0a3a, MH(POPMALMOHHBIE TEXHOJIOIHMH, MPOTrPaMMHOe
obecrieyeHue U MH(POPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

Jl1st peaJin3aiuu mporpamMmbl TUCIUILTUHBI JTOJIKHBI ObITh TIPEAYCMOTPEHBI CIICAYIOIIHNE
CHClUAIbHBIC MOMEIICHUS: Yy4YeOHBIH KAOMHET XUMHHM W/WIM Y4eOHOH XHUMHUYECKOM
nabopaTopuu.

Ob6opynoBanne yuyeOHOro KaOMHeTa (HATrJISAIHBIE TOCOOHS): HAOOPBI MIAPOCTEPIKHEBBIX
MoJieNiell MOJIEKYN, MOJENN KPUCTANIMYECKUX PELIETOK, KOJUIEKIMHU HPOCTBIX U CIOXKHBIX
BEIIECTB W/WJIM KOJUJICKIUH IOJMMEPOB; KOJJIEKIHs TOPHBIX MOPOA M MUHEPAJoB, TalbiuIa
MenneneeBa, yueOHbIe PUIBMBI, IUPPOBBIE 00PA30BATEIBHBIE PECYPCHI.

Texuuueckue cpencrBa OOydeHHs: KOMIBIOTEp C YCTPOMCTBaMH BOCHPOM3BEIACHUS
3BYKa, HIPUHTEp, MYJIbTUMEAHA-TIPOEKTOP C OSKPaHOM, MYJbTUMEIuHHas Jl0CKa, YyKa3Ka-

IIPE3EHTEP AJIS IPE3CHTALNM.


http://gotourl.ru/4800
https://www.cas.org/
http://www.organic-chemistry.org/
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