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Paboyas mporpamma JUCHUIUIMHBL «XHUMUsD» pa3paboTaHa Ha OCHOBE:

@enepanbHoro 3akoHa or 29.12.2012 Ne 273-®@3 «0OO6 obpa3oBanuu B Poccuiickoit
Oenepauuny;

denepanbHOTO  TOCYIApCTBEHHOrO  00pa30BaTeNbHOTO  CTaHAApTa  CpPeIHEero  OOIIero
oOpasoBanus (yrBepxacéH Ilpukazom MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @enepanuu
ot 17 mas 2012 r. Ne 4130);

@denepallbHOTO  rOCyJapCTBEHHOro  oOpasoBarenbHoro  crangapra (PI'OC)  cpeanero
npoeccuoHanpHOro obpazoBanus 1o crenuaabHocTH 38.02.01 «OkoOHOMHUKA M OyXranTepCcKuid yder
(mo otpacism)» (yrBepskaeH Ilpukazom MunuctepcTBa mpocBenieHus Poccuiickoit denepanuu oT
24.06.2024 r. Ne 437);

[Tpumepnoit paboueii mporpaMmbl CpeAHETO 00IIEro 00pazoBaHus « XUMHU»,

[MpumepHo#t paboueii nporpammbl Boctiutanust ([Ipunsito pemennem @YMO CIIO 38.00.00
OxoHomuka u ynpasienue [Tpotokoi ot 15.08.2023 Ne 5).
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CocraBuTeNb: ( IMouyeuyesa C.C.

Pabowass mporpaMma paccMOTpeHa W YTBEpXJEHa Ha 3acelaHud Kadeapsl T'yMaHHTApHBIX H
€CTeCTBEHHO-HAYUHBIX TUcIHILIHH (TipoTokoi Nel0 ot 26.06.2026 1.)
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PabGoyass mporpamma paccMOTpeHa W YTBEp)KJICHA Ha 3acelaHUHM MPEAMETHOHN (IIMKIOBO)
komuccuu (mpotokos Nel0 ot 26.06.2026 r.)

Ipeacexaren NpeAMeTHOM (IMKJI0BOI) KOMHCCHH S Bapagummaa HUB.

Bpuo nexana ¢akyabrera CIIO I'opaanos C.A.



1. HACIIOPT PABOYEM IMTPOI'PAMMBI AU CHUITIJINHBI
C0O0.01.07 «Xumus»

1.1. Obs1acTh NPUMEHEHHS IPOTPAMMBI
Pabouas mporpamma mucuumimael COO.01.07 «Xumus» SBISETCS YacThlO MPOTPaMMBbI
noaroroBku crnenuanuctoB cpeaero 3BeHa (IIIICC3) B coorBerctBuu ¢ PI'OC CIIO 1o
cnenuanbHocT 38.02.01 DxoHOMMKA ¥ OyXTaATepCKUi y4eT (110 OTPacIsiM).

1.2. Mecto pucuumimmusl B crpykrype OIl CITIO
Jucuumnuna COO.01.07 «Xumusy» sBiaseTcst 00s13aTeIbHON AUCHUIIIIMHON MTpeIMETHON 001acTH
«EctectBenHo-Hayunsie npeameTs» @I'OC cpegnero obmero oOpa3oBaHus ¥ 0a30BOW JAUCIUILTUHON
obuieoOpaszoBarensHOi noaroroBku CIIO u peanusyercs B [ u Bo Il cemecTtpax mpu cpoke nostyuyeHus
cpenHero mpodeccuoHansHOro oopazoBanus 2 rojga 10 mecsres.

1.3. llesn u 3a1a4M AUCHUILIHHBI, IVIAHUPYEMbIe Pe3yJbTAThI 0CBOEHUS TMCHUIIIUHBI:

Conepxkanre TporpamMmbl  0011€00pa30BaTEIbHON JTUCIMIUIMHBI «XUMHUS» HAMpaBlIeHO Ha
JIOCTUKEHHE CIICAYIOIINX HeJIei:

- (hopMUPOBAHNE CUCTEMBI XUMUYECKUX 3HAHUM KaK BaXHEUIIEH COCTABIISMIONICH €CTECTBEHHO -
Hay4YHOW KapTHHBI MHPA, B OCHOBE KOTOPOM JIeKAT KIFOYEBBIC MOHATHA, (PyHIaMEHTAIbHBIC 3aKOHBI U
TEOPUU XWMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHWE W MOHUMAHWE CYITHOCTH JOCTYIMHBIX 000OIICHMI
MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH X Pa3BUTHS U CTAHOBJICHHUS;

- (opmMupoBaHWE W Pa3BUTHE NPEACTABICHUA O HAYYHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKINi, HEOOXOMMBIX ISl TPUOOPETEHNS YMEHHN OPUEHTHPOBATHCS B MUPE BEIIECTB H
XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOW U TOBCEHEBHOM KU3HU;

- pa3BUTHE YMEHHI U crOCOOOB NEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJeHUEM U OOBSCHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJI0IEHUEM MPaBUII 0€301acHOTO OOpaIIeHHs C BEIIECTBAMMU.

3agauM IMCHUILIMHBI:

1) cdopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHYECKHUX IMPOLIECCOB U
SIBICHUM B OKPYXKAIOIIECH Cpefie, a TaKKEe UX CBA3b C LEJOCTHOW HAyYHOW KapTUHOW MHpA M JPYTUMH
€CTECTBEHHBIMU HAyKaMU;

2) pa3BUTb YMEHHSI COCTaBJIATH (OPMYJbl HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB,
YpaBHEHUS XUMHYECKUX PEAKIHil, OOBICHATh UX CMBICI, HHTEPIPETUPOBATh PE3YAbTaThl XUMHUECKHUX
JKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM MPOBEICHHS MPOCTEHIINX XUMUYECKHX HKCHEPUMEHTATbHBIX
UCCIIEIOBAaHUI ¢ cOOMI0eHNeM MpaBui 0e30MacHoro oOpalieHHsl ¢ BellecTBaMH U J1a00paTOPHBIM
obopynoBaHuem;

4) pa3BUTb YMEHHsI HaXOJUTh, AHAJTU3UPOBATh W HUCIOJIB30BaTh WHGOPMAIUI0O XUMHUYECKOTO
XapakTepa U3 pa3UYHbIX MHQOPMAIMOHHBIX UCTOYHUKOB, BKJIIOYAs Y4eOHYIO JIUTEPaTypy, Hay4dHbIC
MyOIUKAIIMN U UHTEPHET-PECYPCHI;

5) chopmMupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUSI CBOCH NEATEIBHOCTH M XMMHUYECKUX
MIPUPOIHBIX, OBITOBBIX W TMPOU3BOJCTBEHHBIX IMPOILIECCOB, YYUTHIBAs BO3MOXKHBIE JKOJOTUYECKHE H
COI[MAJIbHBIE BO3/ICUCTBUS;

6) chopMupoBaTh MOHUMAaHUE 3HAUUMOCTH JAOCTIKEHUNM XUMUYECKOW HAYKH U TEXHOJOTUH s
Pa3BUTHS COIMAIBLHON U MPOU3BOACTBEHHON cdep ¢ yMEHHUEM MPUBOIUTH MPUMEPHI UX MPUMEHEHUsS B
pa3nuyYHbIX chepax KU3HU.



HJIaHI/IpyeMBIe pe3yjbTaThbl OCBOCHUA TUCIHUIIIMHBI:

Ilnanupyemble pe3yJbTATbI 0CBOCHHUS M CIUTINHBI

Oommue

JAucuunjinHapHble

OK-07. Cooeiicmeosams coxpanenuio oKpyicarouieii cpeovl, pecypcocoepexcenuio, nPUMEHs b 3HAHUS 00
U3MEHEHUU KIUMAMA, RPUHUUNDL DEPENCIUBO20 NPOU3BOOCMEA, IPdheKmueHo Oelicmeosams 6
UPE3BHIUAUHBIX CUMYAUUAX

JIn4HOCTHBIE pe3yJIbTaThI:
- c(hopMHUPOBAHHOCTh JKOJOTHYECKONH KYJIbTYPHL,
[IOHUMAHUE BIUSHUSA COLUAIBHO-D)KOHOMUYECKHUX
IIPOLIECCOB  HAa  COCTOSHHE  INPUPOJHOM U
COIIMaNbHOM  Cpeflbl, OCO3HaHHE TJ00aJbHOrOo
XapakTepa dKOJIOTHYECKUX MpoliIeM;
- IUIAaHUPOBAHME W OCYLIECTBIIEHUE JEHCTBUI B
OKpY’)Kalolllel Cpele Ha OCHOBE 3HaHWS Ielen
YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA;
AKTHBHOE HENPUATHE IEHCTBUM, TPUHOCALIUX BPEX
OKpY’Karollen cpeae;
- yMEHHE TIPOTHO3MpPOBATh HEOJIAronpusATHBIC
SKOJIOTMYECKUE IOCIHEACTBUS MPEAIPUHUMAEMBIX
JEICTBUI, IPENOTBPAILATD UX;

- paciinpeHuec OIIbITa ACATCIbHOCTH
9KOJIOTHYECKON HalpaBJICHHOCTH;
- OBJIAJICHUE HaBBIKAMHU y4eOHO-
HCCIIEJIOBATENbCKOM, IPOEKTHOM M  COLIMAJIbHOMN
JEeSITeTbHOCTH

MertanpeaMeTHbIe pe3yJIbTAThI:
- yYMEHHE WUCHOJB30BAHMS pPA3NMUYHBIX BHIOB
MMO3HABaTENbHON  JEATETPHOCTH ¥ OCHOBHBIX
WHTEIUIEKTYaIbHBIX oriepanui (mocTaHOBKH
3amayn, (opMyTUpOBAaHWS THIIOTE3, aHauu3a |
CHUHTE3Q, CpaBHECHHUS, 0000111IeH S,
CHCTEeMaTH3aIIH;
- TOTOBHOCTh K  BBIABICHUIO  IPUYHHHO-
CIIEZICTBEHHBIX  CBs3€il,  TOWCKAa  aHAaJIOrOB,
(dhopMynHpoBaHUS ~ BBIBOAOB)  UISI  pEIICHUS

TIOCTaBJICHHOM 3a7a4H,

- IPUMCHEHHE OCHOBHBIX METONOB IIO3HAHUS
(mabnromeHusi, HAYYHOTO OJKCIEPUMEHTA) I
W3yYEHHS  PA3JIMYHBIX  CTOPOH  XHUMHUYECKHX
O00BEKTOB M NPOLIECCOB, C KOTOPHIMH BO3HHKAET
HEOOXOIUMOCTh CTaJIKUBATHCS B
npodeccroHaNbHON chepe;

- HCHOJNB30BaHHE PA3JIUYHBIX HMCTOYHHMKOB IS
nojaydyeHus:  WHPOPMAaLMM O  XHMHYECKHX
Ipoleccax, yMeHUe OLIEHUTh €€ JOCTOBEPHOCTD IS
JNOCTHXKEHUS XOPOIINX pe3yabTaToB B
npodeccroHaIbHOM cdepe.

- cOpMHUPOBAHHOCTh MPEACTABICHUNA: O XUMHUYECKOU
COCTaBJISIIOIICH €CTECTBEHHOHAYYHOW KapTHHBI MHpA,
pold XWMHU B TIO3HAHWU SIBICHUM MNPUPOABI, B
(hOopMUPOBAHUHU MBIIUICHUS M KYJbTYPHl JIMYHOCTH, €€
(yHKUMOHATBHOW T'PaMOTHOCTH, HEOOXOAMMOW ISt
peleHusT MPaKTUYECKUX 3aJad W DKOJIOTHYECKHU
000CHOBaHHOTO OTHOIICHHUSI K CBOEMY 3J0POBBIO H
MIPUPOIHOM CpEE;

- BIIQJICHUE CUCTEMOW XHWMHWYECKHMX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOITIOJIATAIOIINE TTOHATHUS (XUMHUCCKUM
3JIEMEHT, aTOM, 3JIEKTPOHHas 000I0uKa atoma, s-, p-, d-
3JICKTPOHHBIC OpOWTANM aTOMOB, HOH, MOJIEKYyJa,
BAJICHTHOCTb,  DJIEKTPOOTPUIIATEILHOCT,  CTEIICHb
OKHCJICHHS, XHMHUYECKasl CBS3b, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIN o0BeMm, YTJIEPOHBII CKEJIEeT,
(yHKIMOHAJBHAS ~ Tpylna,  pajukal,  H30MepHs,
HU30MEPHI, TOMOJIOTHIECKUI psn, TOMOJIOTH,
VITIEBOAOPOIBI,  KHCIOPOA- W a30TCoAepKaIiue
COEQMHEHNs, OWOJOrMYecKH AaKTHUBHBIE BEIIECTBA
(yrmeBomel, JKHpBI, O€IKH), MOHOMEp, IOTUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS,  KPUCTAJUIMYECKass  pPELIETKAa,  THUIIbI
XUMUYECKUX peakuuit (oxkucnuTeNBEHO-
BOCCTAHOBHUTENBHBIE, 3K30- M  JHIAOTEPMHYECKHUE,
peakiMu WOHHOrO OOMEHa), PacTBOpP, JJIEKTPOIUTHI,
HEJIEKTPOJIUTBI,  JJEKTPOIUTHYECKAS  TUCCOLMALIMS,
OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOU
peaKIuy, XUMHIECKOE PaBHOBECHE), TEOPUH U 3aKOHBI
(Teopuss ~ XMMHYECKOTO  CTPOSHHMS]  OpPTaHHYECKUX
BeniectB A.M. BytnepoBa, Teopusi 3IEKTPOIUTHIECKOU
JIMCCOIMAIINH, MEePUOANYECKUN 3aKOH AN
Menpeneena, 3aKOH COXpaHEeHus MAacchl),
3aKOHOMEPHOCTH,  CHUMBOJIMYECKUHA  SI3BIK  XUMUH,
(hakTomorMUEeCKHEe CBEINEHHS O CBOWCTBaX, COCTaBe,
MONMYyYeHUH U 0€30MMacHOM HCIIONF30BAHUU Ba)KHEUIIIHX
HEOPTraHWYEeCKUX W OPTaHWYECKHX BEIIECTB B OBITY U
MPAKTUYECKON EATENbHOCTU YEIIOBEKA;

- cOpMHUPOBAHHOCTh YMEHUN BBISBISATH XapaKTepHBIC
MpPU3HAKK W  B3aUMOCBSI3b HU3YYEHHBIX IOHSITHM,
MPUMEHSTh COOTBETCTBYIOIIME MOHATHUS MPU OMHCAHUU
CTPOCHUSI U CBOICTB HEOPTaHUYECKUX U OPraHUYECKUX
BEUIECTB U WX IPEBPAILEHUH; BBIIBISATH B3aUMOCBS3b
XUMUYECKUX 3HAHUU C MOHATHUSIMHU U IPEICTABICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- c(hOpMHUPOBAHHOCTH yMEHUI KCIIOJIb30BaTh
HaMMEHOBaHUS XUMHUYECKUX COEIMHEHUN
MEXIYHAPOJHOIO COK03a TEOPETHUUECKON U MPUKIIATHON
XMMUU U TPUBUAJIbHBIC HA3BaHUSI BAXKHEUILUX BEIIECTB
(3TUnNeH, aneruieH, TUIepuH, (eHom, (opMallbaerH,
YKCyCHasl KUCJIOTa, TTUIUH, YTapHbIM ra3, YriIeKUCIbII
ras, aMMHaK, ramieHas W3BeCTh, HEraiicHas HW3BECTbh,
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MUThEBAs COAa M JIPYTHX), COCTaBISATH (HOPMYIIBI
HEOPraHWYECKUX U OPTaHUYECKHX BEIUIECTB, YPaBHECHUS
XUMHYCCKUX  PCAKIMi, OOBACHATh HMX  CMBICI,
MOJITBEPKAATh XapaKTEPHBIE XUMUYECKHE CBOMCTBA
BEIICCTB COOTBETCTBYIONIMMH  JKCIEPUMCHTAMH U
3aMKUCSIMY YPaBHEHHH XUMHUYECKUX PEaKIIHIA;

- c(hOpMUPOBAHHOCTh YMEHUM yCTaHaBJIMBAaTh
IMPUHAAJICKHOCTD HU3YyUYCHHBIX HCEOPraHn4CeCKuXx u
OpPraHMYECKHX BEHISCTB K OMNPEICIICHHBIM KiaccaM U
IpyIIaM COCAVHEHMM, XapaKTEpU30BaTb HUX COCTAaB U
BaKHEUIIME CBOWCTBA; OMPEEHATh BUIBI XUMHUYECKUX
CBs3ell  (KOBaJIeHTHAas, HMOHHAs,  MeETaJUIM4YecKas,
BOJIOpO/IHAsA), TUIBl  KPUCTAIUIMYECKHX  PEIIETOK
BEIIECTB; KJIACCU(PHUIIMPOBATh XUMHUYCCKHE PEAKIIHH;

- BJIaACHUC OCHOBHBIMHM METOAAMH HAYYHOI'O INO3HAHUA
BEIIECTB W XUMHUYECKHX SBIEHUN (HaOIIOfcHHE,
U3MEpEHUE, IKCIIEPUMEHT, MOCITUPOBAHUE);

- c(hOpMUPOBAHHOCTh YMEHUH MPOBOAMUTH PACUETHI IO
XUMHYECKUM (QopMylaM M ypaBHEHUSIM XHUMHYECKUX
peakiuii ¢ HCIOJAb30BaHHEM (DU3UYCCKUX BEIUYHH,
XapaKTEpU3YIOUIUX  BEIIECTBA C  KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHS) Ta30B,
KOJIMYECTBA  BEILECTBA; HCIOIb30BaTh CHCTEMHBIC
XUMHUYECKUE 3HaHUA I TIPUHATUA peHIeHI/Iﬁ B
KOHKPCTHBIX JKMU3HCHHBIX CUTyallusdX, CBA3AHHBIX C
BCIISCCTBAMU U X IPUMCHCHUCM

- chOpMHPOBAaHHOCTh YMEHHUH  IUIaHUPOBaTh |
BBITIONHATh XUMUYECKUN DKCIIEPUMEHT (IIpeBpaIleHus
OpPTaHWYECKUX BEIIECTB IMPH HATPEBaHUH, TOTy4YEeHHE
STHJIEHA W W3yYEHHWE €ro CBOICTB, KaueCTBEHHBIE
peaKuy Ha albIerHabl, Kpaxmaj, YKCYCHYIO KHCIOTY;
JleHaTypauns OeTKOB TIpUM HarpeBaHWH, IIBETHBIE
peakiuu OEIKOB; MPOBOANTH PEAKITUNH HOHHOTO OOMEHa,
OIIpeNeNsITh Cpeny BOAHBIX PACTBOPOB, KadeCTBEHHBIE
peaxnuu Ha cyibdar-, KapOOHAT- U XJIOPHU/-aHUOHBI, Ha
KaTHOH aMMOHWUS; pellaTh dKCIepHMEHTaJIbHbIE 3a/1aun
mo teMaM "Meramiel" 1 "Hemeramiel") B COOTBETCTBUH
C MpaBWJIAMH TEXHUKH OC30ITACHOCTH MPHU OOPAIIECHUH C
BEIIECTBAMH H  JIA0OPAaTOpPHBIM  00OPYIOBAHHEM;
MIPECTaBISATh PE3YNBTATHl XUMHUYECKOTO DKCIIEPUMEHTA
B (opMe 3amucW ypaBHEHHH COOTBETCTBYIOIINX
peaknuii u (HOpMyITUPOBaTH BBIBOABI HA OCHOBE ITHUX
PE3yIbTATOB;

- cQopMHpPOBaHHOCTb  yMEHHS  aHAJIU3HPOBATH
XUMHYECKYI0 WH()OPMAIUIO, TONYyY4aeMyK W3 Pa3HBIX
WUCTOYHHUKOB (CPEICTB MaccoBod WH(pOpManuu, ceTb
WHTepHeT u npyrue);

- CcOpPMHPOBAHHOCTh YMEHHH COOJIOAATH IpaBUIIa
HKOJIOTUYECKH IIeJecOo00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATENFHOCTH B IIENSX COXPAHEHUS CBOETO
3I0POBbSI W OKPYXalolled MPHPOTHOW  CPEIbI;
VUUTBIBATh  ONACHOCTh  BO3NCHCTBHS Ha  JKHUBBIE
OpPTraHHU3MBbl OIPEICIICHHBIX BEIIECTB, MOHUMAS CMBICI
MoKa3aTeNs MpeAeTbHON JOITyCTUMON KOHIISHTPAIlUH,




1.4. O0mas TPy10eMKOCTh JUCHUNINHBI
YueOHasa Harpy3ska (Bcero) 72 yaca, B TOM YHUCJIE:
- o0s13aTeNnbHAs ayIMTOpHAs yueOHast Harpy3ka oOydJaromierocs - 72 gaca.



2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1. O0beM TUCHUINVIMHBI M BHABI Y4eOHOH padoThl

Bua yueOHBIX 3aHATHH

O0BEM uacoB

cemecmp Hroro

1 2
YueOHas Harpy3ka (Bcero) 32 40 72
O0s3aTeibHAsA ayIMTOPHAs HArpy3ka (Bcero), B TOM 32 40 72
yucie:
- JEKIAN 16 20 36
- IPAKTUYECKUE 3aHSITHUS 16 20 36
PyKkoBOACTBO NPAKTHKOM - - -
CamocrosiTesibHasi pabora - - -
KoHncyabTanuu - - -
®opma NMPOMeKYTOUHOH aTTecTAlMU 1O AMCHUILIHHE! - -
-nu¢depeHUMPOBAHHDII 3a4eT +




2.2. TemaTuueckuii mjiad u cogep:xkanne Aucuunanabl CO0.01.07 «Xumusn»

HaunmeHoBaHue pa3feoB U TeM Coaep:xanne y4e0HOro MaTepuasa, JJabopaTopHble U NPaKTHYECKHe O0bem ®opMupyeMble
3aHATHS, CAMOCTOSITEeIbHAS padoTa 00y4alomuXcst 4acoB KOMIIeTeH MU
1 cemecTp

OBLIASA U HEOPTAHUYECKASA XUMUSA

Pa3nen 1. TeopeTnueckue 0CHOBbLI XUMMU

Tema 1.1. Coaep:xanne y4e0HOro MaTepuasa. 2 OK-07
OcCHOBHbIE XUMHYECKHE MOHATHSA U 3aKOHbI, |[XWMHUUYECKHI deMeHT. AToM. SIIpo aTroMa, W30TOIBL. DIEKTPOHHAs 000JIOUKa.
CTPOEHHE ATOMOB XHMHYECKHUX JIEMEHTOB  [DHEPreTUYeCKHe YPOBHH, MOAYPOBHU. ATOMHBIE OpOHMTaNH, S-, P-, O- JIIEMEHTBHI.
Oco0eHHOCTH pacHpe/eneHus JIeKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB
[EPBHIX YETHIPEX IMEPHONOB. DIEKTpOHHAs KoHUryparms aTtoMoB. OCHOBHBIC
XUMHNYCCKUEC 3aKOHbBI

[IpakTHYeCKOe 3aHATHE. 2
OTHOCUTENBHBIE ATOMHAS U MOJIEKYJIsIpHast Macchl. MonapHas macca. KonngectBo
BerecTBa. MaccoBasi 701 BellecTBa. 3aKoH ABoraapo. MolisspHbIii 00beM ra3oB.
OTHOCUTENBHAS TUIOTHOCTH Ta30B. PacdeTsl 1Mo ypaBHEHUSIM XUMUYECKUX PEeaKInui
C WCTOJIH30BAHUEM MAaCCOBOW JOJNHM BEIIeCTBA, 00heMa (HOPMAaJbHBIC YCIIOBHSI)
razoB, KOJTMYECTBA BEIIECTBA

Tema 1.2. IIpakTH4YecKoe 3aHATHE. 2 OK-07
IMepuoauyeckuii 3axkoH u Ilepuoguyeckas [lepronnueckass cucrema xumudeckux odnemeHtoB J[.M. MenneneeBa. CBs3p
cucreMa XMMHYecKuXx 3jaeMeHToB /1. H. [IEPUOJINYECKOro 3aKoHa U llepuoanuecKol CUCTEMBbl XMMUYECKUX 3JIEMEHTOB C
MenpnesieeBa, HX CBfI3b C COBPEeMEHHOI Teopueil [COBPEMEHHON TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
CTPOEHHUSI ATOMOB XUMHYECKUX DJIEMEHTOB, 00pa3yeMbIX MMM TPOCTBHIX M CIOXHBIX BEIIECTB IT0

rpynnaM v nepuonaMm llepuoauueckoid cucCTeMbl. 3HAYEHHE IEPUOIUYECKOTO
3aKOHA M CHCTEMbI XUMHUYECKUX 351eMeHToB J.. MeHzaeneeBa B pa3BUTHH HAYKU.
YcTaHOBIEHHE CBS3M MEXAY CTPOSHHEM aTOMOB XHUMHUYECKHX DIIEMEHTOB H
[IEPUONYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB M WX COEIWHEHUH
B COOTBETCTBHH C TMoiokeHueM llepmoamueckoil cucteMbl. PemeHne mpakTHKO-
OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHWi Ha XapaKTEepHU3ali0 XUMHYECKUX
DjieMeHTOB  «Meraminyeckie / HEMETAJUIMYECKHE CBOMCTBA XUMHYECKHX
SJIEMEHTOB B COOTBETCTBHH C WX JJIGKTPOHHBIM CTPOSHHEM H TIOJNIOKEHHUEM B
[epUOIMYECKON cucTeMe xuMmuyeckux anemenToB .M. Menneneeay




Tema 1.3.
CTtpoeHue BelecTBa
U IPUPOJA XUMHYeCKOil cBsA3u. MHOroodpasue

Conep:xkanue yueOHOro MatepuaJa.
CTpOCHI/Ie BCIICCTBA. XUMH4YecKas CBS3b. BI/II[BI XUMHUYECKOM CBSI3U (KOBaJ’IeHTHaH
HCIIOJIApHAsA W TOJIsIpHasd, HOHHAas, MeTaJ'IJ'II/IIIeCKaH). MexaHu3MBbI 06p330BaHI/I$1

OK-07

BellecTB KOBQJICHTHOH XMMHYECKOW CBsI3M (OOMEHHBII ¥ JOHOPHO-aKLENTOPHBIN).
Bonopoanast  cBa3b.  BameHTHocTh.  OnekTpooTpuuaTenbHOCTh.  CTeneHb
okucienus. IoHbI: KAaTHOHBI U aHUOHBI
OK-07
IIpakTH4YecKoe 3aHATHE.
JlemOHCTpalus Mojaened KpUCTAUIMYECKHX PEIIeTOK: MOHHOW (XJIOpWJ HATpHs),
aTOMHOM (rpaduT ® anma3), MOJEKYJIspHOW (YTJIEKHUCHBIH Tra3, Hoj),
MeTaJUIMYEeCKOW (HAaTpHii, MarHuil, mMens). PemeHne mpakTH4YecKUX 3aJaHuil Ha
COCTaBIICHHE 3JIEKTPOHHO-Tpaduueckux GopMyIt aJIeMeHTOB 1—4 repruo/ioB
Tema 1.4. Conep:xkanue yueOHOro MaTepuasa. OK-07

Knaccudukanus, 1 HOMeHKJIaTypa
HEOPraHM4ecKuX BellecTB

Knaccmbmcaunﬂ HCOPraHMYCCKHUX BCHICCTB. HOMeHKHaTypa HEOPraHNMYCCKUX
BEIIeCTB (OKCHUIBI, THAPOKCHIIBI, KHCIOTHI, CONMM). BemecTBa MOJEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS. ArperaTHeie COCTOSIHUS BELLECTBA.
Kpucrammaeckie n aMmop(HbIE BellecTBa. 3aKOH MTOCTOSHCTBA COCTaBa BEIIECTBA.
Tumsl  KpUCTATMYECKUX  pemIeTOK  (aToMHasi, MOJIEKYJSIpHAsi, HOHHas,
MeTaJTMYecKkas). 3aBUCUMOCTh CBOMCTBa BEHIECTB OT THIA KPHUCTAJUTMYECKOMH
pELIETKA

IIpakTHyecKkoe 3aHATHE.

Pemienne npakTHYeCKUMX 3aJaHUN 1O KJIAacCH(UKAaLUKM, HOMEHKIAType M
XUMHAYECKUM (OpMySIaM HEOPTaHUUECKHUX BEILECTB Pa3INYHbBIX KIAcCOB (yrapHbIH
ra3, yrJeKUCIBIA ra3, aMMHaK, ralieHas H3BEeCTb, HEralieHas H3BECTb, UTHEBAs
colla W JpYrWx): Ha3zBaHWA BemecTB mo MexayHapomHoit (MIOIIAK) wmm
TPUBHUAIBHONH HOMEHKJIATYpEe M COCTaBlieHHE (POPMYJIbl XMMUYECKUX BEIIECTB,
olpereneHne MPUHAMIEKHOCTH K Kiaccy. Ilonmck mHpOpManuu mo Ha3BaHMAM,
naeHTH(UKATOpaM, CTPYKTYPHBIM GopMyiIaM. AHAIN3 XUMHUYIECKOH HH(POPMAIIHH,
[OJy4aeMoil M3 Ppa3HBIX HCTOYHUKOB (CPEICTB MaccoBod HH(OpManuu, CeTb

WHTepHET U apyrue)




Tema 1.5.
Tunbl XUMHYECKHX PeaAKIUI

Conep:xkanue yueOHOro MaTepuaJa.

Xumnueckas peakuus. Kmaccudukanus XUMAYECKUX peakuidi B HEOPraHHMYECKOH
U OPraHWYecKONM XWMHH. 3aKOHBI COXPAaHEHHsI MacChl BEILECTBA, COXPAHECHUS U
MPEBPAIICHUST  DHEPTUU  TPH  XUMHUYECKUX  peakiusax. OKUCIUTEIBHO-
BOCCTAaHOBUTCIIbHBIC PCAKIIUU (ypaBHCHI/ISI OKHUCJICHUA-BOCCTAHOBJICHHUS, CTCIICHDb
OKHUCJICHHA, OKUCIIUTCIb H BOCCTaAHOBUTC/Ib, OKHCIHNTCIBHO-BOCCTAHOBHUTCIIBHBIC
pPCakKun B MPpUPOAC, NPOMU3BOACTBCHHLIX IIpOHECCAX U IKUSHCACATCIBbHOCTU
OpPTaHH3MOB)
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TeMma 1.6.
CKopocTh XUMMHYECKHX pPeaKkiuii. XuMu4ecKoe
paBHOBecue

Conep:xanue yueOHOro MatepuaJja.

CKOpOCTh peakiui, €€ 3aBUCHUMOCTh OT PAa3JIMYHbIX (HAaKTOPOB: TPUPOJIBI
parupyronx BEHICCTB, KOHICHTpAUWN pCarupyromunx BEHICCTB, TECMIICPATYpPhl U
TUIOIIA/ I PEAKIIMOHHOM MOBEPXHOCTH. TeroBbie 3P HEKThl XUMHUUCCKUX PEAKITUI:
PK30- W OJHIoTepMuueckue peaknuu. OOpaTuMble peaknuud. XHUMHYECKOE
PaBHOBECHC. @aKTopBI, BJIIMAIONIME Ha COCTOAHUEC XHUMHYCCKOI'O PpPaBHOBECHUIA
(KOHIIEHTpalMsA PEareHTOB WJIM TMPOAYKTOB pPEAKIIWH, JaBIIEHHWE, TeMIIepaTypa).
[Ipunnun Jle [larense

IIpakTH4YecKoe 3aHATHE.

Perrenre mpakTHKO-OpHUEHTHPOBAHHBIX 3aJaHUN HA aHAMNU3 (aKTOPOB, BIUSIONINX
Ha W3MEHEHHE CKOPOCTH XHMHYECKOM peakiuu. 3aBUCHMOCTh CKOPOCTH
XUMHYECKOW peaklMy OT MPUCYTCTBUS KaTalu3zaTopa Ha MPHUMEPE pPasIokKEHHS
[MEPOKCHAa BOAOPOAAa C TMOMOIIBI0 JHOKCHIA MapraHila M KaTaja3el. PemieHne
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha TpuMeHeHue mnpuniuna Jle-Illarenbe
IUTT HaXOXK/ICHUS HATpPaBICHHUS CMEIICHUS PABHOBECHS] XHMHYECKOW pEeakiuu U
aHanu3 (paKTOpOB, BIMAIONINX HA CMEIICHNE XUMUIECKOTO PABHOBECHS
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Tema 1.7.
PacTBOpBI, TEOPUS JIEKTPOJIUTHYECKOM
JUCCOIUAIIMY M MOHHBIH 00MeH

Coaep:xanue yuedOHOro MaTepuasa.

PactBopbl. Buapl pacTBOpPOB 10 COJIEPKAHUIO PACTBOPEHHOT'O BEIIECTBA.
PactBopuMoctb. IloHsiTHE O nucnepcHBIX cucTeMax. VICTUHHBIE U KOJIOUIHBIE
pacTBOphl. MaccoBas monsi BemecTBa B pactBope. IloHATHE 0 BOmOpomHOM
mokazatene (pH) pactBopa. Dnexrponmtrueckas awcconmanus. CHIBHBIE U
ci1a0bIe DIIEKTPONIUTHI, HEANIEKTPOIUTHI. Peakunn noHHOT0 00MeHa

IIpakTH4YecKoe 3aHsATHE.

[IpuroroBieHne pacTBOPOB 3aJaHHONW MaccOBOM JJOJIeH pacTBOPEHHOIO BELIECTBA,
[IPOBEICHUE PEaKii HOHHOIO OOMEHa, ONpeeseHHe CPenbl PaCTBOPOB BEIIECTB
C TIOMOIIBIO YHHMBEPCAJIbHOIO MHAMKATOpa (KHCias, HeWTpasibHas, ILETOYHAS).
3agaHus Ha  COCTaBJIEHWE  MOHHBIX  peakuwil.  PemeHme — mpakTHko-
OPHEHTHPOBAaHHBIX PAcUETHBIX 3aJaHUN Ha PaCTBOPHI, UCIONb3YEMbIE B OBITOBOM
1 IPOM3BOJICTBEHHOM JEATEIIBHOCTH YEI0BEKA

OK-07




Pazgen 2. Heoprannyeckass Xumusi

Tema 2.1.
DuU3NKO-XMMHYECKHE CBOIICTBA HEOPTaHHYEeCKHUX
BelleCTB

Conep:xkanue yueOHOro MaTepuaJa.

Metamnbl. Ilonoxkenune wmeramioB B Ilepuonnueckoit cucTteMe XHUMHYECKHX
heMeHTOB. OCOOEHHOCTH CTPOCHHSI AJIEKTPOHHBIX O0OJI0OYEK aTOMOB METAJLIOB.
Oo0mue (uzmnueckue CBOICTBa METaJIJIOB. CruaBsl METaJIJIOB.
DONEKTPOXUMUYCCKAN P HANPsHKEHUH METaIoB. XHMHYECKHE CBOMCTBA
BOKHEUIIIMX META/UIOB (HATPUM, KalWii, KaJbI[UH, MarHui, aJlOMHHUH, IUHK,
XpOM, Kele30, Melb) M uX coenuHeHui. OOImue cnocoObl MOTYYEHUS! METaJUIOB.
[IprMeHeHne METAIIIOB B OBITY M TEXHUKE

Hemeramnel. [lonoxenne HemeramioB B Ilepuognueckoil cucreMe XUMHYECKUX
hnemenToB [I.M1. MenzeneeBa U OCOOCHHOCTH CTpOCHUS aToMOB. (Du3nyveckue
CBOWCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJJIOB (Ha MpuMepe KUCIOpOAa, CEephl,
dochopa u yriepoma). XuUMHUECKHE CBOWCTBA W MNPUMEHEHHE BaXKHEHIINX
HEeMeTaJIOB (TaJOreHOB, Cepbl, a3ora, ¢ocdopa, yriepoga W KPEeMHHUS) H HX
coequHEeHNH  (OKCHJIOB,  KHCJIOPOACOAEP)KAIIUX  KHCIOT,  BOJOPOTHBIX
coenuHeHnit). [IppMeHeHre BaKHEHTITNX HEMETAIUIOB M UX COSTUHECHUM
XWMHUYeCKe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB (OKCHJIOB,
TUAPOKCHUIOB, KHCJIOT, COled W JAp.). l'eHernyeckas CBSI3b HEOPTaHUYECKUX
BEIIECTB, MPUHAISKAIINX K Pa3IMIHBIM KJlaccaM. 3aKOHOMEPHOCTH B H3MEHEHUHU
CBOICTB IPOCTBIX BEUIECTB, BOMOPOAHBIX COCOAUHEHUW, BBICIIUX OKCHUIOB H
CUJPOKCUIOB

IIpakTHYecKkoe 3aHsITHE.

CocraBieHre ypaBHEHUM XUMHUYECKUX PEAKIHUM C yJacTUEM MPOCTHIX U CIOXKHBIX
HEOPraHWMYECKUX BELIECTB: METAIJIOB M HEMETaUIOB; OKCHIIOB METaJlIOB,
HEMETAJUIOB U aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHUH U
aM(OTEepHBIX THIPOKCHUIOB; HEOPraHMYECKUX COJEeH, XapaKTepH3YIOIIUX HX
CBOWCTBA.

Pacuérsl Maccel BemiecTBa WIM 00BbEMa Ta30B IO H3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WiIM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAaKUHMU BELIECTB,
pac4€Tsl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIUH, €CITH OJHO
13 BEIIECTB MMEET MpHUMecH. PeleHne mpakTHKO-OpUEHTUPOBAHHBIX 3aJaHUil Ha
CBOMCTBA, COCTaB, IIOJy4eHHE M O€30IaCHOE MCIOIb30BAHNE BaKHEHUIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPO(eCcCHOHANBHON A TEILHOCTH YEIOBeKa
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Tema 2.2.
HNnenTnduranus HeOpraHMyecKux BellecTs

IIpakTH4Yeckoe 3aHsATHE.

Pemienrie 3KCriepUMEHTAJIbHBIX 3324 MO0 XUMHYECKMM CBOHCTBaM METAJUIOB U
HEMETAJUIOB, 10 PpACIO3HABAaHWIO W TMOJIYYEHHIO COCOUHEHHH METaulOB H
HEMETaJUIOB (B3aMMOACHCTBHE TMAPOKCHIA AIOMHHHUSI C PAaCTBOPAMH KHUCIIOT U

menoqeﬁ,). I/IZ[GHTI/Iq)I/IKa]_[I/Iﬂ HCOPraHUYCCKHUX BCHICCTB C HCIIOJIB30BAHUCM HUX
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(1)I/ISI/IK0-XI/IMI/IIICCKI/IX CBOfICTB, XapaKTCPHBIX Ka4CCTBCHHBIX peaxunﬁ.
KauecTBeHHEIC peaKkuuu Ha cym,(baT-, Kap6OHaT- " XJIOpUA-aHUOHBI, HA KaTUOHLI
MCTAJIJIOB 1 KATHOH aMMOHU s

Bcero 1 cemectp

32

2 cemecTp

OPI'AHNYECKAS XUMUSA

Pazgen 3. TeopeTnueckne 0CHOBBI OPraHUYecKOl XMMHUH

Tema 3.1.
Kaaccupukamnusi, cTpoeHre 1 HOMEHKJIATypa
OpPraHuYecKUX BelleCTB

Conep:xkanue yueOHOro MaTepuaJa.

IIpenMer opranmyeckoil XMMHUHU: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAYEHUE B
MOJyYeHUH HOBBIX BEIIECTB M MaTEpHaNoB. Teopus CTPOEHHS OPraHUYEeCKUX
coenmuHennit A.M. bytieposa, e€ ocHOBHbIE mONOKeHUsI. CTPYKTYpHBIE POPMYITBI
OpPTaHWYECKMX BemeCTB. [ oMmonorums, u30Mepus. XWUMHYeCKas CBSI3b B
OpPTaHWYECKUX COCAMHEHUSAX: KPAaTHBIE CBS3U, G- U TT-CBS3H.

[IpencraBinenne o KiaccupuKanmuu OpraHUYecKux BemecTB. HomeHkiarypa
OpPTaHWYECKHX COEAMHEHUH (CHUCTeMaTHW4ecKas) ¢ TPHUBHAIbHBIE Ha3BaHUI
BAKHEHUIIUX MPEACTABUTENIEH KIIACCOB OPTaHUYECKUX BELIECTB

IIpakTH4YecKoe 3aHsATHE.

OzHakoMmiieHHEe C 0Opa3llaMyd OpPraHWYeCKMX BEIECTB M MaTepruajaMd Ha HX
OCHOBE, MOJICITUPOBAHNE MOJIEKYJl OPraHWYECKHX BEIIECTB, HAOIIOJCHHE WU
OICaHNe IEMOHCTPAIIOHHBIX OIBITOB IO MPEBPAIICHIIO OPTaHUYECKUX BEIIECTB
[py HarpeBaHWM (IIaBJICHHE, 00yriMBaHuEe M TopeHne). CocTaBlieHUE TOMHBIX H
COKpAIIeHHBIX CTPYKTYPHBIX ()OpPMyN OpTaHWYECKHX BEIIECTB OTHCITHHBIX
KJIACCOB, WCIIONB3ySl WX HA3BaHHWA [0 CHCTEMAaTHYECKOW W TPHUBHAIBHON
HOMEHKJIAType (3THIIeH, alleTHJIeH, TIMIEeprH, QeHolN, (hopManblIerul, YKCycHas
KHCIIOTa, TIUIWH). Pacuers mpocreiimelt (GopMysnsl OpraHUYEeCKOH MOJEKYIHI,
MCXOMS U3 3JIEMEHTHOT0 cocTana (B %)
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Pa3nen 4. Yriaesogopoabl

Tema 4.1.
Yr/1eBo10poAbI U UX NPHPOTHBIE HCTOYHHKHI

Conep:xanune yueOHOT0 MaTepuaia

[IpenenbHbBIE YrIIeBOJOPOIB! (aJIKaHBI): COCTAB U CTPOCHHUE, TOMOJIOTHIESCKUH PSI.
MeTaH 1 3TaH: COCTaB, CTPOCHHUE, (PU3NUECKUE U XUMHUIECKHE CBOMCTBA (peaKkuuu
3aMelIeHNs U TOPEHHs), IOTy4eHUE U TIPHMEHEHHE.

HenpenenbHble yriieBOIOpOIbI (QIKEHBI, aJIKaNCHBI, aJIKHHBI).

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKUN PsiA. DTUIIEH U MPONMUJIEH: COCTaB,
CTpoeHUe, (HU3MYECKHE W XHMUYECKHE CBOWCTBAa (peakUWH T'HIPUPOBAHMS,
raJOreHNpOBaHUs, TUAPATALUH, OKUCICHUS W TIOJMMEpU3aliH) IIOJy4YeHHEe WU
[IpUMEHEHHE.

OK-07




Ankaavensl: OyraaumeH-1,3 wu wmermnOyramuen-1,3, XUMUYECKOE CTPOCHHE,
CBOMCTBa (peakuus MOIMMEpHU3aln), TpUMEHEHHE (U CHHTe3a MPUPOTHOTO U
CHHTETUYECKOI0 KayuyKa 1 pe3uHbl).

AJIKUHBI: COCTaB M OCOOEGHHOCTH CTPOEHMS, TOMOJIOTMYECKHH psiA. AIETHIIEH:
COCTaB, XHMUYECKOE CTpOEHHE, (PU3UUYECKHE W XMMHUUYECKHE CBOWCTBA (peakiuu
CUAPUPOBAHMS, TaJIOTEHUPOBAHMS, THUIpaTallid TOPEHMs), TOIydYeHHue |
NpUMEHeHHe (MCTOYHHK BBICOKOTEMIIEPATYypHOI'O IJIAMEHHU Ui CBApKU U PE3KH
METaJLJIOB)

ApomaTH4ecKue yriaeBoaopojbsl (apeHsl). beHzom u Toiyon: cocTtaB, CTpOEHHE,
(u3HnUecKre 1 XUMHYECKUE CBOMCTBA (peaKIny raJoreHUPOBaHUs M HUTPOBAHU),
MOJydeHHe U NMpUMeHeHue. TOKCHYHOCTh apeHoB (BIUSHUE OEH30JIa Ha OpraHu3M
yenoBeka). ['eHernueckas CBA3b MEXKJY YIJIEBOAOPOJAaMH, MPUHAIISKANMMHU K
Pa3TUYHBIM KJIacCaM.

[TpuposHbIe HCTOYHHUKH YTIIEBOAOPOOB. [IpupomHbIil a3 U MOMmyTHBIE HEPTSHbIE
raszel. Hetb u e€ npoucxoxaenne. CriocoObl mepepaboTkn HedTH: meperoHka,
KPEKHUHT (TepMUYECKHH, KaTaJUTH4YecKwii), muponu3. I[IpomykTer mepepaboTku
He(TH, NX TPUMEHEHHUE B IPOMBIIITIEHHOCTH

1 B ObITYy. KaMeHHBIH yTollb U IPOIYKTHI €T0 MepepadoTKu

Tema 4.2.
DOU3UKO-XMMHYECKHE CBOICTBA YIJI€BOI0POIOB

IIpakTH4YecKoe 3aHATHE.

TpruBHanbHAs 1 MEXIyHApOAHAS HOMEHKJIATypa, XUMHUIECKHE CBOHCTBA, CIIOCOOBI
[oydeHusl yrieBomoponoB. llomydeHue sTuieHa W W3ydeHHE €ro CBOWCTB.
MojenpoBaHHe MOJIEKYI M XHUMHYECKHX TPEBPAIIEHUH YTIIEBOJOPOAOB (Ha
[IpuMepe 3TaHa, dTHIIEHA, alleTHIeHa | JIp.) U TalIOreHONPON3BOIHBIX

Paznen 5. Kuciaopogocoaep:xaiiue opranudeckue coeJuHeHUA

Tema 5.1.
Cnuptel. ®eHo

Copaep:xanune yuedOHOro MaTepuaia

[IpenenbHbIE OTHOATOMHBIE CITUPTHI (METAHON W TAHOJ): CTpOCHUE, (PU3MICCKUE
W XUMHAYECKWE  CBOMCTBa  (peakKMh €  aKTUBHBIMH  MeETaJlIaMH,
raJloreHOBOIOPOJIaMH, TOpPEHHE), TpPUMEHEHUEe. BOIOpPOAHBIC CBSI3U MEXKIY
MOJIEKYJTaMi CAPTOB. (DPH3MONOTHYECKOE JCHCTBHE METaHoJa W JTAaHONA Ha
OpraHu3M YeNoBeKa.

MHOroaToMHbIC CIIUPTHI (ATHICHTIIUKOND W TIHIEPUH): CTPOCHHE, (PU3HUECKUE U
XUMHAYECKUE CBOMCTBA  (B3aMMOJICUCTBHE CO  INEIOYHBIMH  METaJJIAMH,
KAaueCTBEHHAS PEaKI[Ms Ha MHOTOATOMHBIE CIUPTHI). DU3HOIOrHYecKoe eicTBHE
Ha OpraHu3M 4YenoBeka. [IpuMeHeHre TITUIIepUHA U STHICHT KOS,

®enon. CTpoeHHe MONEKYJIbl, (U3NYECKHEe W XMMHUYECKHE CBOICTBa (heHona.
TokcuuHocTh (heHona, ero (HU3NOJIOrHYECKOe JISHCTBUE HA OPraHW3M 4YeloBeKa.
[Tpumenenue heHona
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Tema 5.2.
AJIbIEruabl.
KapOoHoBbIe KHCJIOTBI.
CioxHble 3(pupbI

Conep:xkanue yueOHOro MaTepuana

ANbIerunpl UM KEeTOHbI ((opMajblerui, ameTaabAerui, AaleToH): CTpOeHue,
($u3NYecKe U XUMHYECKUE CBOWCTBA (PEaKUWU OKUCICHHSI M BOCCTAHOBJICHMUS,
KayeCTBEHHBIE PEaKIUH ), IIOlyYeHUE U IIPUMEHEHHE.

OnHOOCHOBHBIC TpEACIbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbHUHAsi U YKCyCHas
KUCIIOTBI): CTpOEHHe, (hU3NYEeCKue M XUMHUYECKHE CBoWcTBa (oOIIme CBOWCTBa
KUCJIOT, peakius dSTepudukanuu), monydyeHne u npuMeHeHue. CTeapuHOBas H
OJIEMHOBAsI KUCIIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbLIa Kak
COJIM BBICIIMX KapOOHOBBIX KHCJIOT, X MOIOIIIEE JIeHCTBHUE.

CnoxxHble 3QUpPHl KaK MPOM3BOAHBIE KAPOOHOBBIX KUCIOT. [MIPOIH3 CIIOXKHBIX
b¢upos. XKupel. ['maponus xupos. Ilpumenenue s>kupoB. buonornueckas poib
YKUPOB
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Tema 5.3. Conep:xkanue ydueOHOro MaTepuaia OK-07
YraeBoasbl YIIeBOIBI: COCTaB, KIACCH(HMKAIMS YIIIEBOIOB (MOHO-, IW- W IOJUCAXapHUIbl).

[71r0KO3a — MPOCTEWIINIT MOHOCaxapw: OCOOEHHOCTH CTPOEHHS MOJIEKYJIHI,

(uzryUecKre U XMMHYECKHUE CBOMCTBA IJIIOKO3bI (B3aUMOICHCTBHE C THAPOKCHIOM

meaun  (II), oxucrmeHme aMMHMadHBIM —pacTBOpoM okcuga cepebpa (1),

BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAXOXKJCHWE B IPHPOJE, NPUMEHEHUE

[JIFOKO3BI, OWONOTHYECKass PONb B IKU3HEAEATEIHHOCTH OpraHW3Ma YeIOBeKa.

®ortocunTe3. OpyKTO3a KaK U30MEP TIHOKO3HI.

Caxapo3a — mpencTaBUTENb IUCAXapHI0B, THAPOIM3 Caxapo3bl, HAXOXKICHHUE B

[IPUPOJIE ¥ IPUMEHEHHE.

[lomucaxapuapl: KpaxMai U LEI0I03a Kak MPUpOAHbIe momuMepsl. CTpoeHue

Kpaxmalla W LeIUIION03bl, (HM3WUecKrne W XHMHYECKHE CBOMCTBAa Kpaxmala

(Tumposm3, KadecTBEHHAS PEAKITHS C HOIIOM )
Tema 5.4. IIpakTH4YecKoe 3aHATHE. OK-07

Pu3nKo-xuMHYeCKHEe CBOMCTBA
KHCJIOPOI0COAEePKAIUX OPraHNYeCKUX
coeIuHEeHUuH

TpruBranbHAS M MEXIyHAPOAHAS HOMEHKIATYpa, XUMHUIECKIE CBOWCTBA, CITOCOOBI
[TOJTyYeHHS] CIIUPTOB M (PEHOJIOB, KapOOHOBBIX KHICIOT W 3(PHPOB, albIeTHIOB U
KeToHOB. CocTaBlIeHHE CXeM peakiuil (B TOM YHCIIE IO MPEIIOKEHHBIM [IEM0YKaM
[IpeBpaIeHuii ), XapaKTEpU3YIOIINUX XUMUYECKUE CBOIICTBA
KICIIOPOJI0COIEPKAIIIX OPTaHUIECKUX COSTMHEHUI

[IpoBeneHne, HAOMIOJEHNE W ONHCAHWE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, KaYECTBEHHBIE PEaKIMH OJHOATOMHBIX CIUPTOB (OKHICIIEHHE dTaHOIa
okcupom menu (I1)), MHOroaTOMHBIX CHUPTOB (B3aWMOIEHCTBHE TIHIIEPHUHA C
ruapokcuoM meaun (1)), anmpaernioB (OKMCIeHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepedpa(l) m rumpokcumom memu (1), B3ammMomeiicTBuME Kpaxmana ¢ HOIOM),
M3y4eHHE CBOWCTB PacTBOPa YKCYCHOM KUCIIOTHI




Pa3nen 6. A3oTcoaep:kaiine OpraHu4ecKue coeIMHeHus

Tema 6.1.
AMHWHBI.
AMHWHOKHCJIOTEI.
beaku

Conep:xkanue yueOHOro MaTepuana

AMWHBI: METHJIAMHH — IPOCTEHINHI MPECTaBUTEIh AMUHOB: COCTaB, XUMHUYECKOE
cTpoeHue, GU3UUECKHEe U XUMHUYCCKHE CBOMCTBA, HAXOXKICHNE B TIPUPO/IE.
AMHHOKHCIIOTBl Kak aMQOTepHbIE OpraHuyeckue coeauHeHus. Dusumdeckue u
XMMHAYECKHE CBOWCTBA aMHHOKHCIOT (Ha MpUMepe TIIHIMHA). bromornueckoe
3HA4YCHNC aMUHOKHUCIIOT. HCHTI/II[I)I.

benku kak mpupoaHsle nonumepsl. llepBuuHas, BTOpUYHAs W TPETUYHAS
CTpYKTypa O€nkoB. XHMHYECKAE CBOHCTBA OCIKOB: THIPOJHU3, JEHATYpallus,
Ka4eCTBEHHBIE PEAKINK Ha OEIKH

IIpakTH4YecKoe 3aHATHE.

du3nvecKkne 1 XUMHUYECKHe CBOMCTBA aMHUHOB (peakIiy ¢ KUCIIOTaMU M TOPEHUS)
U aMUHOKHCIOT (Ha mpuMmepe ThunmHa). HaOmromenne W omucaHue
JCMOHCTPAIMOHHBIX OIIBITOB: JCHATypalusd 0OenKoB IIpyu Harp€BaHuWM, LBETHBIC
peaKIuu OeKOB

OK-07

Pa3znen 7. BeicokoMOJIEKY IsIpHbIE COEIMHEHUSA

Tema 7.1.
IlmacTmacchl.
Kayuyku. Boiokna

[IpakTHYecKoe 3aHsITHE.

OCHOBHBIC TOHSTHS XHUMHH BBICOKOMOJICKYIISIPHBIX COCIUHEHHI: MOHOMED,
[OJIMIMEp, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3AIIIH, CPEIHSS MOICKYIspHAS
Macca. OCHOBHBIE METONBI CHHTE3a BBICOKOMOJICKYIISIPHBIX COCAMHEHWHA —
[MOJMMEPU3allvs ¥ TIOJTMKOHICHCAITHSI.

O3HakoMIIeHHE ¢ 00pa3laMi MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
KaydyKOB: TUIACTMACCHl  (TIOJHMATHIICH, TIOJUIPONWICH, OJHBHHWIXJIOPH],
[TOJIUCTHPON); HATypaldbHBII W CHHTETHYECKME Kaydykd (OyTaareHOBBIH,
XJIOPOTIPEHOBBINT M WM30MPEHOBHIN); BOJIOKHA (HATypalbHBIE (XJIOMOK, MIEPCTh,
mENK), ICKYyCCTBEHHBIE (arleTaTHOE BOJIOKHO, BICK03a), CHHTETHYeCKHe (KarpoH U
TTaBCaH)

OK-07

Paznea 8. IIpodeccuoHAIBHO-OPHMEHTUPOBAHHOE COEPsKAHME

Tema 8.1.
XuMu4yeckue TeXHOJIOruu nNpodeccuoHaIbLHOI
AesiTeJIbHOCTH

Conep:xanune yueOHOT0 MaTepuaia

XuMHsT B DKOHOMHKE M OyxrantepckoM ydere. CBsi3b XUMHH C Pa3IdYHBIMU
OTPacis MU HKOHOMHKH. B3aMMOCBSI3b XMMHUYECKOH MPOMBIIUIEHHOCTH C
OyXTaJTepCKUM YYeTOM U HKOHOMHUKOH. OOEeCIedeHHOCTh XUMUYECKOH OTpaciu
pecypcamu 1 MaTepranamu. IlepcrieKTHBBI pa3BUTHSI XUMUYECKONH SKOHOMHKH.

IIpakTHYeckoe 3aHsATHE.
AHAaU3 COCTOSHHUS XWMHYECKOM OTpacid B DKOHOMHKE. B3aMMOCBS3b MEXIY
XUMHEe H OyXTalTepCKUM Yy4YeTOM. AKTYyallbHbIE IPOOJIEMBI H TIEPCIIEKTHBBI

XUMUYECKON YKOHOMMUHU.

OK-07




Bcero 2 cemectp

40

Bcero uacos

72




3. YCJOBUS PEAJIM3AIIMNA PABOYEN ITPOI'PAMMBI JUCIUTLIAHBI

Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYeT HATUYKS yueOHOTO KaOUHEeTa XMMHUU.

O6opynoBanue ydeOHOTO KaOWHeTa (HArjsaHbIe MocoOus): Tabnuima MeHneneeBa, UppPOBHIE

oOpa3oBaTesbHbIE PECYPCHI.
TexHudeckue cpeacTBa 00YICHUS: KOMIIBIOTEP MYJIbTUMEINA-TIPOCKTOP C IKPAHOM.

CeeneHust 00 3JEKTPOHHBIX MOJIHOTEKCTOBBIX pecypcax, JOCTYI K KOTOPbIM OOecreurBaeTcs Ha

3.1. YuebHo - MeToAuYecKoe odecrneueHue

OCHOBAaHMHU NPAMBIX TOTI'OBOPOB

[lepeyeHp MTOKYMEHTOB, MOJATBEPKAAIOIINX HAIMYME/TIPABO HMCIIOIB30BAaHUS MUMPOBBIX (JIEKTPOHHBIX)
6udanorex, 96C

1 Kontpaxt Ne 310/71Y or 11.11.2024 (3bC «Jlanp») |11.11.2024 —10.11.2025

2 Kontpaxt Ne 306/11Y ot 28.11.2025 (3BC «Jlanpy) |02.12.2025 —01.12.2026
Kontpakr Ne 114/1Y ot 28.05.2024 (DITVY. 10-11

3 k1. M3n-Bo «IIpocBemienuey». Dnekrponnsiil pecype | 31.10.2024 — 30.10.2025
CITIO «PROFo0pa3oBanue)

4 Kontpakt Ne 327/1Y ot 25.11.2024 (OBC 25 11.2024 — 24.11.2025
«IPRbooks»)
Kontpaxt Ne 11771/24PROF/300/4Y ot 28.10.2024

> (Onexrponnsiit pecypc CIIO «PROFo6pa3oBanuey) 01.12.2024 - 30.11.2025
JluniensuonHbIi KOHTpakT Ne 6//1Y ot 07.02.2025

6 (OBC HOB eLibrary). 01.01.2025 — 31.12.2025
JluriensnonHbId KOHTpakT Ne 47/J1Y ot 16.03.2026 B

7 (OBC HOE cLibrary) 01.01.2026 — 31.12.2026
Kontpakt Ne 28/1Y ot 17.03.2025 (B3BC

8 «ZNANIUM.COM>) 17.03.2025 — 16.03.2026

2025-
Kontpakt Ne 77/1Y ot 13.04.2026 (3BC B
2026 9 NANIUM.COM») 13.04.2026 — 12.04.2027

10 KonTpaxr Ne 152/1T ot 30.06.2025 Ha § 01.07.2025 — 31.12.2025
MpHOOPETEHUE MEPHOTUICCKUX U3IAHUI

11 KonTpakt Ne 358/11T ot 29.12.2025 Ha § 01.01.2026 — 30.06.2026
MPHOOPETEHU e MEPUOTUICSCKUX U3TAHUH
JlunensnonHbi KoHTpakT Ne 225/J1V ot 05.08.2025

12 (9BC I0paiit — CTIO) 05.08.2025 — 04.08.2026
JluniensuonHsbiit KoHTpakT Ne M1101-001807/224/0Y B

13 ot 05.08.2025 (ODY Db «Axkanemus») 01.09.2025 - 31.08.2026
CyOnuuen3noHHbIi KoHTpakT Ne 243//1Y or

14 18.09.2025 (O®Y u3narenbcrBa «IIpocBemnienne; 26.09.2025 — 25.09.2026
OBC «PykoHTY)

15 Horosop Nel01/H2b/2097 ot 28.03.2017 28.03.2017 — 28.03.2022
(HauumonanesHast anextponnas oudnunorexa (HOB)) (mpononramms go 28.03.2027)

16 AKT BBOJIa B 3KCILTyaTaIUI0 DJIEKTPOHHON B
6ubmmorexu BIAY Ne 33 or 19.01.2016 CeCpotHo

17



https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-310-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-11.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2025/12/%25D0%259A%25D1%2580%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-306-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-28.11.2025.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-114-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-114-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-114-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-327-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-327-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-11771-24PROF-300-%25D0%2594%25D0%25A3.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-11771-24PROF-300-%25D0%2594%25D0%25A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/03/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-6-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-07.02.2025-%25D0%259D%25D0%25AD%25D0%2591-eLibrary.pdf
https://library.vsau.ru/wp-content/uploads/2025/03/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-6-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-07.02.2025-%25D0%259D%25D0%25AD%25D0%2591-eLibrary.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-47-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-16.03.3036-%25D0%259D%25D0%25AD%25D0%2591.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-47-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-16.03.3036-%25D0%259D%25D0%25AD%25D0%2591.pdf
https://library.vsau.ru/wp-content/uploads/2025/05/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-28-%25D0%25BE%25D1%2582-17.03.2025-1.pdf
https://library.vsau.ru/wp-content/uploads/2025/05/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-28-%25D0%25BE%25D1%2582-17.03.2025-1.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-77-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-13.04.2026-%25D0%25AD%25D0%2591%25D0%25A1-Znanium.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-77-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-13.04.2026-%25D0%25AD%25D0%2591%25D0%25A1-Znanium.pdf
https://library.vsau.ru/wp-content/uploads/2025/07/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-152-%25D0%2594%25D0%25A2-%25D0%25BE%25D1%2582-30.06.2025-%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25BA%25D0%25B0-2-%25D0%25BF%25D0%25BE%25D0%25BB%25D1%2583%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25B5-2025-%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B0.pdf
https://library.vsau.ru/wp-content/uploads/2025/07/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-152-%25D0%2594%25D0%25A2-%25D0%25BE%25D1%2582-30.06.2025-%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25BA%25D0%25B0-2-%25D0%25BF%25D0%25BE%25D0%25BB%25D1%2583%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25B5-2025-%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B0.pdf
https://library.vsau.ru/wp-content/uploads/2026/01/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-358-%25D0%2594%25D0%25A2-%25D0%25BE%25D1%2582-29.12.2025-%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25BA%25D0%25B0-1-%25D0%25BF%25D0%25BE%25D0%25BB%25D1%2583%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25B5-2026-%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B0.pdf
https://library.vsau.ru/wp-content/uploads/2026/01/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-358-%25D0%2594%25D0%25A2-%25D0%25BE%25D1%2582-29.12.2025-%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25BA%25D0%25B0-1-%25D0%25BF%25D0%25BE%25D0%25BB%25D1%2583%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25B5-2026-%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B0.pdf
https://library.vsau.ru/wp-content/uploads/2025/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-225_%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-05.08.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-225_%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-05.08.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/09/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-%25D0%2598%25D0%25A601-001807-224-%25D0%2594%25D0%25A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/09/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-%25D0%2598%25D0%25A601-001807-224-%25D0%2594%25D0%25A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%25D0%25A1%25D1%2583%25D0%25B1%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-243%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%25D0%25A1%25D1%2583%25D0%25B1%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-243%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%25D0%25A1%25D1%2583%25D0%25B1%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-243%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%25D0%259D%25D0%25AD%25D0%2591.-%25D0%2594%25D0%25BE%25D0%25B3%25D0%25BE%25D0%25B2%25D0%25BE%25D1%2580-%25E2%2584%2596-101-%25D0%259D%25D0%25AD%25D0%2591-2097-%25D0%25BE%25D1%2582-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%25D0%259D%25D0%25AD%25D0%2591.-%25D0%2594%25D0%25BE%25D0%25B3%25D0%25BE%25D0%25B2%25D0%25BE%25D1%2580-%25E2%2584%2596-101-%25D0%259D%25D0%25AD%25D0%2591-2097-%25D0%25BE%25D1%2582-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%25D0%2590%25D0%25BA%25D1%2582-%25D0%25B2%25D0%25B2%25D0%25BE%25D0%25B4%25D0%25B0-%25D0%25B2-%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25BB%25D1%2583%25D0%25B0%25D1%2582%25D0%25B0%25D1%2586%25D0%25B8%25D1%258E-%25D0%25AD%25D0%2591-%25D0%2592%25D0%2593%25D0%2590%25D0%25A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%25D0%2590%25D0%25BA%25D1%2582-%25D0%25B2%25D0%25B2%25D0%25BE%25D0%25B4%25D0%25B0-%25D0%25B2-%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25BB%25D1%2583%25D0%25B0%25D1%2582%25D0%25B0%25D1%2586%25D0%25B8%25D1%258E-%25D0%25AD%25D0%2591-%25D0%2592%25D0%2593%25D0%2590%25D0%25A3.-merged-pdf.io-3.pdf

ObecrnieueHHOCTH YUeOHOH JIMTEpaTypoil pH peanu3ay padoyei mporpaMmbl

3.1.1. OcHOBHbBIE UCTOUYHUKHU:

1. Pymutuc, I'. E. Xummus: 0a30BbIi YpOBEHb [JJIEKTPOHHBIA pecypc|: y4deOHUK s
00pa3oBaTeNbHBIX ~ OpTaHW3alUd, peaTn3ylomuX  o0pa3oBaTelbHBIE  IPOTPAMMBI  CPEIHETO
npodeccuonansHoro obpazopanus / I.E. Pymutuc, @.I'. ®enpaman. - Xumus: 0a30BbIid ypOBEHb. -
OnextpoH. nad. (1 daiin). - Mocksa: [Ipocsemenue, 2024. - 336 c. — Tekcer anekTponHsrid. - ISBN 978-
5-09-111351-8. - IlepeiiTu K MPOCMOTPY U3IAHUS.

3.1.2. JlormoTHATEIbHBIE HCTOYHHUKH:

1. MaprteioBa, T.B. Xumus: y4eOHUK W MPaKTHKYM Ui CpeIHEro MpodecCHOHATHLHOTO
obpazoBanusi / T.B. MapteiHoBa, M.B. ApramonoBa, E.b. I'ogyHoB; mox oOmieit penakmueiit T.B.
MapThIHOBOH. - 2-€ u3J1., ucup. u Jo1. - Mocksa: M3marensctBo FOpaiit, 2023. - 368 ¢. — [DU]- Pexxum
nocryma: <URL:https://urait.ru/bcode/511690>.

2. Mocksa, B.B. Oprannueckass xumusi: 0a30Bble TPHHIHMILL: ydeOHOe mocodue mist CITO /
MockBa B. B. - Mocksa: UznmarensctBo HOpaiit, 2023. — 143 c. -[DU]- Pexum pocryna:
<URL:https://urait.ru/bcode/515525>.

3. MakcanoBa, JI.A. BBICOKOMONEKYIISIDHBIE COCIHMHEHUS W MaTephalibl JUId THIICBON
poMblIIeHHOCTH: yueOHoe mocobue mns CIIO / MakcanoBa JILA., Aroposa O.K. - Mocksa:
WznarensctBo FOpaiit, 2023. — 220 c. - [DU]- Pexxum poctyma: <URL:https://urait.ru/bcode/517743>.

4. AmnapueB, A.M. OOmas u Heopranuueckas xumus. JlabopaTopHbIli MpakTUKyM: ydeOHOE
nocobue st CIIO / AmapueB A.U., Kazakosa A.A., llleauieiaa JI.B. -Mocksa: UznarensctBo FOpaiiT,
2023. - 159 c. - [DU]- Pexum noctyma: <URL:https://urait.ru/bcode/514569>.

3.1.3. MeToanueckue U3IaHus

1. XuMusi [DAEKTpOHHBIH pecypc]: METOAWYECKHE YKa3aHUS I10 H3YYCHHIO JUCIUILIMHBI IS
0o0yJaroImMxcsi IO  CHEIUAIBHOCTAM  cpefaHero mpodeccuoHampHOTO  oOpasoBanus 21.02.20
«IIpuknamnas reonxe3us», 25.02.08 «Ikcmayaranus OeCHMUIOTHBIX aBHAIMOHHBIX cHCTeM», 35.02.05
«Arporomus», 38.02.01 «DxoHoMuKa 1 Oyxraarepckuii yuet (mo orpacisam)» / [coct. I'.A. Masrain]. -
Boponex: BopoHexckuil rocygapCTBEHHBIN arpapHbiii yHuBepcuTeT, 2025. - Pexxum pocrtynma: s
AaBTOPM30BAaHHBIX IOJb30Barenei. - Tekcroeeii ¢aitn. - Adobe Acrobat Reader 4.0, -
<URL:http://catalog.vsau.ru/elib/metod/m10875.pdf>.

3.1.4. [lepuoauueckue U3aaHusA:

1. BectHuk BOpOHEKCKOrO rocyJapCTBEHHOTO arpapHOro YHUBEPCHUTETA: TEOPETUYECKUH U
Hay4YyHO-TIpaKTU4YeCcKuil xypHan / Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

2. Xypnan ananutnueckoit xumuu / Poccuiickas akagemus Hayk - MockBa: Hayka, 1946-

3. Kypnan ¢pusndeckoit xumuu / Poccuiickas akagemus Hayk - Mocksa: Hayka, 1934-

4. XuMusi 1 TEXHOJIOTHUS MUILEBBIX MPOAYKTOB [ DJIEKTpOHHBIH pecypc]: PedepaTuBHblil xxypHan
/ BUHWUTHU PAH - Mocksa: BUHUTH PAH, 2000- - CD-ROM

3.1.5. CaiiTel u MH(pOPMAITMOHHBIE TOPTAIIBI

1. http://hemi.wallst.ru/ - Xumus. 06pa3oBaTenbHBIN CAUT IS MIKOJIBHUKOB U CTYJICHTOB.

2. https://himija-online.ru/ - Xumus on-line.

3. http://chemistry-chemists.com/ - XKypuan Xumust 1 XUMHUKH.

4. http://chemistry.vsau.ru/raboty-studentov/ - Caiit kadeapst xumuu B['AY.

5. http://www.chem.msu.su/rus/elibrary/ - DnexTponHast OMOINOTEKa MATEPHAIOB IO XHMHH.
6. https://ru.wikipedia.org/ - Bukunemus - SHIUKIONEHS HA PYCCKOM SI3BIKE.
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https://profspo.ru/books/139416
https://urait.ru/bcode/511690
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/515525
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%B0%D0%BA%D1%81%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0,%20%D0%9B%D1%8E%D0%B1%D0%BE%D0%B2%D1%8C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/517743
https://urait.ru/bcode/514569
http://catalog.vsau.ru/elib/metod/m10875.pdf
http://hemi.wallst.ru/
https://himija-online.ru/
http://chemistry-chemists.com/
http://chemistry.vsau.ru/raboty-studentov/
http://www.chem.msu.su/rus/elibrary/
https://ru.wikipedia.org/

3.2. MaTepuabHO-TeXHUYECKOE U MIPOrpaMMHoOe o0ecrieyeHmne

CBeJieHUs 0 MPOTrPAMMHOM OOECTICUCHUU OOIIET0 HAa3HAYCHHUS

No Hassanue Pasmerenne
1 | Onepaunonnsie cucrembl MS Windows / Linux TK B nokansHoit cern
BT'AY
2 [Makers! opucHbix npunokennit Office MS Windows / 1K B nokanbpHOI ceTn
OpenOffice BIr'AY
3 | Hporpamwmer st mpocMoTpa ¢aiinos Adobe Reader / DjVu [1K B noKajIbHON CETH
Reader BIr'AY
4 Bpaysepsi Sunexc bpaysep / Mozilla Firefox / Internet 1K B nokanbpHOI ceTn
Explorer BIrAy
1K B nokanbpHOM ceTu
5 | AutuBupycHas nporpamma DriWeb ES BLAY
. 1K B noKanbpHOM ceTu
6 |11 - 7-Zi
porpamMMa-apXuBaTop p BLAY
7 | Mynbsrumenua npourpeiBatens MediaPlayer Classic MK HO];(IEJX)§OH et
8 | [Tnardopma ounaitH-oOy4ueHus eLearning server HK 8 okansroii et
BT'AY
9 | Cucrema xommbproTepHOTO TecTrpoBanus AST Test MK HO];(IEJX)§OH et

[Momenenust st BeaeHHUs 00pa30BaTEILHOrO IIPoIiecca U 000PYI0BAHHE

Ne /1 | HaumenoBaHue 00beKTa, TOATBEPKAAIOIIETO Anpec (MecTomonoxkeHne) 00heKTa,
HaJM4ne MaTepHaIbHO-TEXHUIECKOT O MTOJITBEPKAAIOIIEr0 HATNYHE MaTepHaIbHO-
oOecriedeHms, C TIepeIHeM TEXHUIECKOT'0 00ecTIeueHU (C yKa3aHHEeM
OCHOBHOT'O 000pYyTOBaHHS HOMEpa TaKoro 00bEKTa B COOTBETCTBUU C
JIOKYMEHTaMH I10 TEXHUYIECKON
WHBEHTAPU3AIIAH )

1 VYuebnass ayautopust s mposeneHusi 394087, Boponexckas obnacts, r. Boponex, yi.
3aHATHH BCEX BHJOB, B TOM 4YHCIC TumupsizeBa, 21, mom. 11
I'PYIIOBBIX " MHIUBUAYaJIbHBIX ayn. 104
KOHCYJIbTAIIMHA, TEKYIIEr0o KOHTPONS W
MIPOMEKYTOYHONH  aTTECTAllUW: KOMILJIEKT
yaeOHOH ~ meOenu,  JIeMOHCTPallOHHOE
o0opynoBaHue, yueOHO-HATISITHBIE TTOCOOMS

2 IMomernenue st camoctosTenbHol paboTel: 394087, Boponexckas obnacts, r. Boponex, yiI.

KOMILITEKT yae0HOH Mebenw,
JIEMOHCTPAIMOHHOE obopynoBaHue U
y4eOHO-HATJISITHbIE rmocoowus,

KOMITBIOTEPHAsT TEXHHKA C BO3MOXXHOCTBIO
nojKimoueHuss K cetd «MHTepHeT» W
obecrieueHHEeM JIOCTYNa B  DIICKTPOHHYIO
UHGOPMAITMOHHO-00Pa30BATENBLHYIO  CPEay,
HCTONB3yeMOe TPOrpaMMHOE oOecreueHre
MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Sumekc
Bpayszep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice

Tumupsizesa, 21, mom. 1l
ayn.103.
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4. ®OHJ OIEHOYHBIX CPEACTB, KOHTPOJIb U OLIEHKA PE3YJIbTATOB

OCBOEHMSA JTNCHUITJINHBI

4.1. OneHka pe3yJbTATOB OCBOECHUS JUCIUIIMHBI

Ko u HanmmenoBanue ¢popmupyeMbix

(I)OpM])I H METOAbI KOHTPOJIA U OLICHKHU

KOMITETEHIIM I
OK-07 ConeiicTBOBaTH COXpaHEHUIO | Dopmbl KOHMPOAA 0OYUeHUA:
OKpy’)KalfoIiei  Cpelmpl, pecypcocOepexeHuio, | - JOMaIHee 3aJaHue MpoOIEMHOr0 Xapakrepa;

NpUMCHATL 3HAHUA 00 H3MEHEHUH KjimMara, -

IMPAKTUYCCKUEC 3aJaHus Ha

NPUHLMIIBI 0epexxIMBOTO IIPOU3BOJICTBA, | XUMHUUYECKUX 3a7a4
3¢ deKkTHBHO JeWCcTBOBaTH B  UYPE3BBIUANHBIX | - YCTHBIH OMpOC;
CUTYaLMsIX - TECTUPOBaHUE

Ka)X/Iyl0 BBITIOJIHEHHYIO paloTy,
KOTOPBIX BBICTABJISACTCA UTOrOBast OTMCTKA.

4.2. Kputepuu olleHKH pe3yJbTaTOB 00yueHust

4.2.1. Kpurepuu oueHku aud¢epeHIMPOBAHHOIO 3a4eTa

Orenka, ypoBeHb

Ornrcanue KpUTEPUECB

«3a4TeHo (OTINIHO)Y,
BBICOKHI1 YPOBEHD

OOyugaronuiicss TayOOKO W TIPOYHO YCBOWJI BECh IPOrPaMMHBIN
MaTepuaj, MCUYCPIBIBAOIIE, MMOCIEIOBATEIbHO, TPAMOTHO U JIOTMYECKH
CTPOMHO €ro M3j1araeT, He 3aTPYIHICTCS ¢ OTBETOM IIPH BUIOHM3MCHEHUU
3aaHusl, CBOOOJHO CHpaBisAeTCS C 3aJadyaMd M [PAKTHYCCKUMH
3alaHUSAMH, IPaBWIBHO OOOCHOBBIBACT IIPHUHATHIC PEIICHUS, YMECT
CaMOCTOSATENBHO 0000IIIaTh U M3JIaraTh MaTepHal, He JIOITyCKas OMIHOOK.

«3auTeHo (XopoIo)»,
MOBBIIICHHBIA YPOBEHb

OOyJaromuiicss TBEpJ0 3HAET MPOTPAMMHBINA MaTepraj, TPaMOTHO U 0
CYIIECTBY H3JIaracT €ro, He JOMYyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIMPOC, MOXKET MPAaBHIBHO TMPUMEHITh TEOPETHUYECKUE
MOJIOKEHUST M BIAJICCT HEOOXOJAUMBIMH YMCHHSMH W HaBBIKAMH TPH
BBITIOJTHEHUH TIPAKTHYECKUX 3aJIAaHUH.

«3adreHo OOyJaromuiicss yCBOMJI TOJIBKO OCHOBHOM MaTepwan, HO HE 3HaeT
(YZ1OBJIETBOPUTEIBHO)Y, OTHENBHBIX  JeTalieid,  JOIMyCKaeT  HETOYHOCTH,  HEIOCTaTOYHO
MIOPOTOBBIN YPOBEHb NpaBWIbHbIE  (OPMYIMPOBKH, HApylIaeT IOCIEIOBATENEHOCTh B

N3JIOKCHHUU IIPOrpaMMHOI'0 MaT€puajia U HCHBITBIBAET 3aTPYAHCHHUSA B
BBITIOJIHCHUH IMTPAKTUYCCKUX 3aIaHU M.

«Hezauteno
(HEYyIOBIIETBOPHUTEIIEHO))
HU3KUN YPOBEHB

OOydaromuiicss He 3HAaeT 3HAYMATENBHOW YacTH IPOrPaMMHOTO
MaTepuaia, [JOIYCKaeT CyLIECTBEHHblE OMMOKM, C  OONbLIMMHU
3aTPyAHEHUSMH BBIIIOIHSACT IPAKTUYECKHE 3aJaHNS, 3a1a4H.

4.2.2. Kputepuu oueHKH TeCTHPOBAHMSA

OneHka, ypoBeHb

Tlokazarenb OIICHKH

«OTanaHOY,
BBICOKUH YPOBEHb

He menee 90 % 06autoB 3a 3a1aHUs TECTA.

«Xopormoy,
MPOABUHYTHIN YPOBEHB

He menee 75 % Oaju1oB 3a3amgaHus TecTa.

«Y IOBIIETBOPUTENBHOY,
IIOPOTOBBIN YPOBEHB

He Mmenee 55 % OajuioB 3a1aHus TeCTa.
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«HeynoBI1eTBOPUTEINBHOY
HU3KUN yPOBEHb

Menee 55 % 6GaiioB 3a 3anaHus TECTA.

4.2.3. KpuTepun oLeHKH YCTHOTO OIIpoca

OrneHka, ypoBeHb

Onucanue KpUTEpHUEB

«OTanYHOY,
BBICOKHI1 YPOBEHD

BricraBisiercs, ecinm 00ydaloOUIMKACS IOCIENOBATENBHO, YETKO, CBS3HO,
000CHOBaHHO M 0€30IIMO0YHO M3JaraeT y4eOHBIH MaTepHral; AaeT OTBET B
JIOTUYECKOM  MOCTENOBaTeIbHOCTH C  HCIONb30BAaHUEM  IPUHATOU
TCPMHUHOJIOIMH, II0OKa3bIBACT IMOHMMAaHUEC CYHIHOCTU pacCCMaTpruBaCMbIX
MOHATUM, SIBJIEHUH M 3aKOHOMEPHOCTEW, TEOpUil, B3aMMOCBA3EH; yMeeT
BBIACIATE TJIaBHOC, CAMOCTOATCIIBHO MOATBEPKAATH OTBET KOHKPCTHBIMU
npuMepamu, (GakTaMH; CaMOCTOSTENFHO aHalu3upyer W o0oOIaer
TEOPETHYECKHI MaTepHhall; CBOOOJHO YCTaHABJIMBAET MEKIPEAMETHBIE (Ha
OCHOBE paHee MPHOOPETEHHBIX 3HAHWH) W BHYTPUIPEIMETHBIC CBS3H;
YBEPEHHO W 0€30IIMO0YHO MPHUMEHSET TONyYeHHbIC 3HAHUS B PEIHICHUH
HOBBIX, paHee HE BCTPEYABIIMXCS 3a]av; palUOHAJIBHO HCIOIB3YET
CIpaBOYHBIE MaTepHaibl, YYEOHHK, JIOMOJHUATENBHYIO JIUTEPaTypy,
MPUMEHAET YIOPSIOUYEHHYIO CHCTEMY VYCIOBHBIX OOO3HA4YeHUI MpH
BEJCHUM 3allMCei, COMPOBOXKIAIOMIMNX OTBET; [OIYCKaeT B OTBETE
HEI0YEThI, KOTOPHIE JIETKO MCIIPABIISET 1O TPEOOBAHUIO MPEIOAABATENS.

«Xoporioy,
TTOBBIIIIEHHBIA YPOBEHb

BeicraBisiercs, eciu 00y4aronuiicsl MOKa3bIBaeT 3HAHUE BCET'0 N3YYEHHOTO
y4eOHOr0 Marepuana; JaeT B OCHOBHOM IPAaBHIBHBIN OTBET;, y4eOHBIN
MaTepuan HW3jaraeT B OOOCHOBAaHHOM JIOTUYECKOM IOCIe0BaATELHOCTH,
MpH DTOM JIOMYCKAaeT OXHY HerpyOyro omuOKy wim He Ooiee IBYX
HEIOYETOB B MCIIOJIb30BAHUN TEPMHUHOIIOTHH YUE€OHOTO MpeMeTa, KOTOphIe
MOXKET  WCIPAaBUTh  CAMOCTOSTENBHO;  aHaNM3UpyeT W 00oO0IIaer
TEOPETUYECKHI MaTepHhall; COONI0NAeT OCHOBHBIE TIpaBWJIa KYJIbTYpHI
YCTHOM  pedyd; TPUMEHSET  YyIOPAJOYEHHYI0 CHCTEMY  YCIOBHBIX
0003HaYCHUH TP BEEHUHN 3aITHCEH, COMPOBOMKIAIONTIX OTBET.

«Y IOBIIETBOPUTEILHOY,
[IOPOTOBBIN YPOBEHb

BeicTaBmnsiercs, ecnu 00ydaromuiics: JEMOHCTPUPYET YCBOSCHHE OCHOBHOTO
coziepKaHus y4eOHOro Marepuaia, UMeeT MpoOernsl, He MPEeMsITCTBYIONIHE
JaJbHEHIIIEMY YCBOGHHIO y4eOHOTrO MaTephana; IPUMEHSET IMOIydeHHbBIE
3HaHMSA TPH OTBETE Ha BOINPOC, aHAIN3E MPEUIOKEHHBIX CHUTYallud 0
00pa3Ily; MOmyCKaeT OMMOKHA B HCIIONB30BAHUN TEPMHHOIIOTHH YIEOHOTO
mpenMera; IOKa3bIBaeT HENOCTATOYHYIO C(HOPMHPOBAHHOCTH OTIEIBHBIX
3HAHUW ¥ yMEHWH; BBIBOABI W OOOOIIEHWS apryMeHTupyeT ciabo,
JIOMTyCKaeT B HUX OIIMOKW; 3aTpyHHIETCS NpU aHaIu3e W 0000IIeHWUH
y4eOHOr0 MaTepHaa; 1aeT HeMOJIHbIe OTBETHI Ha BOIPOCH! MPEMOIaBaTENs
WIN BOCIPOU3BOJMT COJEp)KaHHE paHee MPOYUTAHHOTO Y4eOHOro TeKcTa,
cnmabo CBSI3aHHOTO C 33JaHHBIM BOIIPOCOM; HCHOJIB3YET HEYIIOPSI04CHHYIO
CHCTEMY  YCIOBHBIX  OOO3HA4YeHWH  TpU  BEJCHUM  3aIlUCeH,
CONPOBOXKJIAIOLIHX OTBET.

«HeynoBnerBopuTtensHO»,
HU3KUN YPOBEHBb

BeicTaBnsiercs, ecnm oOydaromuiics: HE PacKpbUl OCHOBHOE COJIEpIKaHWE
y4eOHOr0 MaTepuaja B Mpenelnax IOCTaBICHHBIX BOIPOCOB; HE yMeEeT
NPUMEHATh HMEIOIINECsS 3HAHUS K PEIICHUI0 KOHKPETHBIX BOIPOCOB H
3ama4 1o oOpasily; JOIyCKaeT B OTBeTe Oollee ABYX TIpyObIX OIIHMOOK,
KOTOpbIE HE MOXKET HCIPAaBUTh JaK€ NpPU IOMOIIM OOydaromuxcs H
MpenoJjaBaTens.
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4.3. OIIeHO'lHLIe cpeacrea AJsl NMPOBEACHUS TEKYILIEN0 KOHTPOJISA YyCIIEBACEMOCTH

TecToBbBIC 3a1aHUSA
1. 3anumuTe npaBUIbHBINA OTBET
JIns 5TeHa He XapaKTEPHBI PEAKLHH . ........
IIpaBWiIbHBIN 0TBET: 3aMEILICHUS

2. 3anumuTe MPaBUIBHBIA OTBET
Kakoe coequnenue oOpasyercs mpu OKUCIECHHH STHIIOBOTO CIIUpTa’?
IIpaBWIbHBIN 0TBET: YKCYCHBIN aJIbAeruj

3. 3anuimuTe MPaBMILHBINA OTBET

B peaknuun: Cu + 4HNOj3 (koni) — Cu(NOs3), + 2NO,1 + 2H,0
BOCCTAHOBHTEIb OTJAET CKOJIBKO DJICKTPOHOB?

IIpaBuabHbIH oTBET: 28

4. 3anuinTe NpaBUIbHBIN OTBET
[Ipu nucconmanuy HUTpaTa Maruus o0OpasyroTes. . ....
IIpaBu/IbHBINA OTBeET: I\/Igz+ n 2NO3

5. 3anuuuTe NpaBUIbHBIA OTBET
XuMUYecKasi CBSI3b B XJIOPUJIE HATPHUS. . ...
IIpaBuiabHbBIN 0TBET: HOHHAS

6. 3anuiuTe TpPaBUIBLHBIA OTBET
Maccosas nons ¢pocdopa B quruapodocdare HaTpHs paBHa. . ...
IIpaBuabHbBI oTBeT: 26%

7. 3anuiuTe IpaBUIbLHBIA OTBET

Kak Ha3pIBaroTCs alMKINYECKUe HenpeaenbHbIe YriIeBOI0POIbI,
coJieprKalue OHY TPOHHYIO CBSI3b MEXJy aToMaMH yrieposa?
IIpaBuJIbHBIN OTBET: AJIKUHBI

8. 3anuiuTe NpaBUIBLHBIA OTBET
XHUMHUYECKUH AIIEMEHT, B aTOME KOTOPOro 14 mpoTOHOB, Ha3bIBA€TCH. ..
IIpaBuIbHBIN 0TBET: KPEMHUI

9. 3anumuTe NpaBUIBHBIA OTBET
®opmyne ROz oTBeyaeT cocTaB BHICHIMX OKCHJIOB JJIEMEHTOB ... TPYIIIIHI.
IIpaBuiabHbBIN OTBET: 1IECTOU

10. 3anummMTe NpaBUIIbHBINA OTBET
KonnuecTBo 3HEpreTHYECKUX YPOBHEH Ul 2JIEMEHTOB COOTBETCTBYET HOMEDY ...
IIpaBU/IBHBINA OTBET: IIEPUOA

11. 3anummure NpaBUIIbHBINA OTBET

Beiciyto BaJ€HTHOCTh XUMUYECKOTO 3JIEMEHTa MOKHO OTIPENIeNIUTh
10 HOMEPY... B IEPUOJUUECKOI! cucreme.

IIpaBUIBLHBIA OTBET: IPYIIIBLI

12. 3anummure npaBUIIbHBIN OTBET
B nepuose Metannuyeckue CBOWCTBA SJIEMEHTOB ... CJIeBa HAIPaBo.

IIpaBUIBLHBINA OTBET: YMEHBIIAIOTCSA
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13. 3anummuTe NpaBUIIbHBINA OTBET

XUMHUYECKUH JIEMEHT, B aTOMHOM $IJIp€ KOTOPOro 1 MpoToH u
HET HEUTPOHOB, HAa3bIBACTCH. ..

IIpaBUIBLHBIA OTBET: BOJOPOLI

14. 3anumuTte NpaBUIbHBIN OTBET
B rnaBHBIX noarpynmnax HeMETAUIMYECKUE CBOMCTBA AJIEMEHTOB CHU3Y BBEPX...
IIpaBUIBLHBIN OTBET: BO3PACTAIOT

15. YcranoBuTe npaBuiIbHOE COOTBETCTBUE MEXIY CTPYKTYpHOH (pOpMyIIOi BellecTBa U €ro
Ha3BaHHEM

CrtpykTypHas ¢dopmyna HazBanwue
BEIIIECTBA
A) HCHO 1) anteron
B) CH;COCHj; 2) MEeTHIIPONaHallb
B) (CH3),CH-CHO 3) 6yranans-1
4)dopmanbaerua

IIpaBuiabHblii oTBeT: A-4, b-1, B-2

16. YcraHOBUTE NpPaBHIBHOE COOTBETCTBHE MEKIY JBYMs BEIIECTBAMH W DPEAKTUBOM, C
IIOMOILIBI0 KOTOPOI'O0 MOXHO Pa3JINYUTh 3TH BELIECTBA

BemectBa Peakxtun
A) HNOzu KNO; 1) MeTuIOpanx
B) KzSO4I/I NaNO; 2) Zn(NO3)2
B) Agu Zn 3) Ba(NO3)2
4) HBr

IIpaBuiabHbIii oTBeT: A-1, b-3, B-4

17. PacnonoxuTe 3JIEMEHTBI B TIOPSIKE YMEHBIICHUS X 3JICKTPOOTPULIATEIILHOCTH
HP

2) N

3)0

4) F

IIpaBubHbBI 0TBeT:4321

18. PacrionoxuTe METasIbl B MOPSAAKE YBEIUYCHUS UX aKTHBHOCTH
1) Ca

2) Al

3) Na

4) Cu

IIpaBuibHbI 0TBeT:4231

19. ®opmyna okcua Kamus:
(?) HNO3

(?) Cao

() K0

(?) KOH

20. ITpu oKuCIIeHUH allbJIeTH 1A 00pa3yeTcs:
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(') mepBUYHBIH cIUPT
(?) BTOpHYHBIA cIKPT
(?) cnoxubIi 3¢up

(?) xkapOoHOBast KKCIOTA

21. Opranuyeckasi XAMUS - 9TO XUMHUSI COSTMHEHHIA:
(") yrnepona

(?) azora

(?) xucnopona

(?) xstopa

22. TlpenenbHbIE YrIIEBOAOPOIbI XapaKTEPU3YIOTCS HATMYHEM:
(?) KpaTHBIX U APOMATHYECKOTO THIIA CBSI3CH

(') omuHApHBIX cBs3EH

(?) xkpaTHBIX CBsI3EH

(?) apomaTuveckoro THIa CBS3H

23. Ha3BaHue anmkaHy JaeTcs 10 BeJTUYMHE:

(') camoit UIMHHO IETTH YTIIEPOIHBIX ATOMOB

(?) camoit KOPOTKOM IIETH YIIIEPOAHBIX AaTOMOB

(?) caMBIX METKUX PaIUKaAIOB

(?) GokOBBIX IIETIEH

24. O6mas dhopmymna CpHzn2 COOTBETCTBYET CIEAYIOMMUM KIaccaM yriIeBOJAOPOIOB:
(?) Anxensl

(?) Anxanbl

(") AnkuHbI

(?) Apennt

25. K BH1aM XUMHUYECKOM CBSI3U B METAJIaX OTHOCUTCS:
(?) Uonnas

(?) DnexTpuueckas

(?) KoBanenrnas

(") Meramnmuueckas

26. BemiecTBa, 00pa3yromuecs Mpyu TOPEHUH OPraHUYECKUX BEIIECTB:
(") Yraekucnbrii ra3

(?) Bomopon

(?) Yraepon

(?) Heon

27. B 3aBUCHMOCTH OT TIOPSIJIKA COCIMHEHHST aTOMOB YIJIepOa B IETH
OpraHHYECKHEe COCTUHEHUSI MOTYT OBITh. ..

(?) OyHKIIMOHATIBHBIE

(") Aumkarueckue

(?) KapOoruknnueckue

(?) HepactBopumbie

28 MaxkcumManpHOE YUCIIO 9JICKTPOHOB, KOTOPBIC MOT'YT ITIOMCECTUTLCS
Ha 2 SJICKTPOHHOM YPOBHC!
(?) 2
(1) 8
(?) 18
(?) 32
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29. B neproaax MeTaJUIMYECKHE CBOMCTBA 3JIEMEHTOB:
(") yMeHbIIIAtOTCS C YBEIMYCHUEM TTOPSIIKOBOTO

(?) u3MeHsIFOTCS CIyYaitHBIM HOMEpa 00pa3om

(?) BO3pacTaroT ¢ yBeIUUYCHUEM MTOPSIKOBOTO

(?) He u3MeHsIOTCST HOMEpa

30. Cs13p B MeTaIaxX M CIJIaBax, 00yCIOBICHHAS B3aUMO/ICHCTBHEM
OTHOCHUTEJIBHO CBOOOIHBIX JIEKTPOHOB C KATHOHAMH B y3J1aX
KPHUCTAJUIMYECKOW PEIICTKH, Ha3bIBACTCS

(") merarueckas

(?) BomOpoAHas

(?) nonnas

(?) xoBaneHTHas

31. Kakoii ciupT B TEXHUKE HA3BIBAIOT JieHaTypaToM? ['/1e ero ucnoan3yroT?
(?) mponuIoBbIT

(?) MeTHIIOBBII

(1) aTUnOBBIN

(?) “30TPOTIUIIOBBIA

32. Kapbokcurepanus. 3HaKOMO JIM BaM TNOHSATHE «KapOokcuTepamnus»? B TepaneBTHYeCKHX
LEeJSIX UCTONB3YIOT Ta3000pa3Hoe BemecTBO. [10700HYI0 METOIMKY HA3bIBAIOT «Ta30BBIMHU YKOJIAMUY,
OHa HCIIOJIb3YeTCs JJIS JICUEHUS CEePJICYHO-COCYUCTHIX 3a00JI€BaHUM, MOBBIIIEHUS AIACTUYHOCTH KOXKHU.
[ToBeIlIeHHE COnEpKaHUs 3TOTO Ta3a B KPOBU TOBOPUT O HEKAYECTBEHHOW (PYHKIUMU KPOBU. DTOT ras
UCIOJIb3YeTCs B TBEPAOM BUJE B MUIIEBOM MPOMBIILIEHHOCTH Ui XpaHEHUS U MEPEBO3KU MPOIYKTOB:
PBIOBI, Msica, MOPOKEHOTO.

3ananue

Bbi0epuTe 01MH NPaBUJIbHBIH OTBET:

1. O kakoM BemiecTBe UIET peub?

(1) yraexucmsiii ra3

(?) xucmopon

(?) ammmax

2. Kakumu XuMU4ecKMMH CBOMCTBaMHU 001a/1a€T 3TO BEIIECTBO?

(!) KHCIOTHBIMHU

(?) ocHOBHBIMH

(?) amdoTepHBIMU

3. C yeM MOXeT BCTyNaTh BO B3aUMOJICHCTBHE?

(!) ¢ BOJIO#1, OCHOBHBIMH OKCHUJAMHU, IIEJI0YaMU, HEKOTOPBIMU COJISIMU

(?) ¢ BOJ10i1, KUCITIOTHBIMU OKCHJIAaMHU, I[€10YaMH, HEKOTOPBIMU COJIIMU

(?) ¢ BOM0#1, KHCTTIOTHBIMHU OKCHJIAMU, KUCIIOTAaMH, HEKOTOPBIMU COJIIMU

4. C moMOIIIbI0 KaKOTO BEIIECTBA €r0 MOXXHO OOHAPYKUTH?

(?) penondranenna

(?) 6pomHOIT BOBI

(!) M3BECTKOBOM BO/IBI

33. AunerwieH OJIHUM M3 CaMbIX PAaCIPOCTPAHEHHBIX CIIOCOOOB CBApPKU IUIABJICHUEM SBIISICTCS
ra3oBasi CBapkKa, KOTOpas MPOU3BOAMUTCA C 0Opa3oBaHUEM Ta30BOrO IUIAMEHHW B KaHallaX CBapOYHOM
ropenku. OOpa3oBaHHe Ta30CBApOYHOTrO IJIAMEHH HEBO3MOXKHO O3 rasza amneTwieHa. TeXHWYecKuit
alleTHIICH TIONYYaroT U3 KapOuaa KalbIus.

3aganmne

1. CocTaBbTe ypaBHEHHE PEAKIIMU MOJIyUYCHHUS AlleTUIICHA;

2. CocTtaBbTe ypaBHEHHUE PEAKIIUU TOPEHUS allETUJICHA,
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3. Beruucnure 00bEM aneTuIeHa NOJyIeHHOTO U3 KapOuaa Kanbiius Mmaccoi 128 1, conepxaiiero
5% mpumece, eciiu BbIX0]1 alleTuiieHa coctaBisieT 80% OT TEOPETUUECKU BO3ZMOMKHOTO.

34. Monounas kucnora. [IpoMeXyTOYHBIM NPOAYKTOM OOMEHA Y TEIUIOKPOBHBIX >KMBOTHBIX
SBJIIETCS MOJIOUHAs KHUCJIOTAa. 3amax 3TOW KHUCIOThl KPOBOCOCYIIME HACEKOMBbIE YJIAaBJIMBAIOT Ha
3HAYUTEIILHOM PACCTOSIHUH.

3aganue

1. VYcranoBure QopmMyay MOJIOYHOW KHCIOTBI, KOTOpasi MOMOTaeT HACEKOMBIM HaXOIUTh
TEIUIOKPOBHBIX KUBOTHBIX, €CIIM MAacCOBBIE JIOJHM 3JIEMEHTOB B Hel cocTaBisioT: yriaepoaa — 40,00%,
BojiopoJia — 6,67%, kucinopoaa — 53,33%.

2. CocraBbTe CTPYKTYPHYIO (GOPMYJy MOJIOYHOU KUCIOTHL. Ha3zoBuTe KUCIOTY 110 HOMEHKJIAType
HIOITAK.

YcrHblil onpoc

1. Yro sBisieTcs MpeAMETOM U3yUEHUS] XUMUU?

2. Kakwue yacTuilbl Ha3bIBAIOT aTOMBI M MOJIEKYJIbI ?

3. OxapakrepusyiTe sBleHHE auToTponuu. Kakue pakTopsl ero BEI3BIBAIOT?

4. Kakoe BelecTBO Ha3bIBAIOT CIOXKHBIM?

5. Yrto moka3piBaeT XuMuueckasi opmyia?

6. OxapakTepu3yiTe MOHATHS «OTHOCHUTEIbHAsI aTOMHAs Macca XMMHYECKOTO 3JIEMEHTay,
«OTHOCHTENIbHAsI MOJIEKYJISIpHAs Macca BEIIeCTBA»

7. ChopmynupyiiTe 3aK0OH COXpaHEHHS] MacChl BEIIECTB.

8. ChopmynmpyiiTe 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. SIBISETCS JIM ATOT 3aKOH
YHHUBEpPCAJIbHBIM ISl BCEX BEIecTB?

9. Cdopmynupyiite 3akoH ABoraapo. Kakwe ciencTtBusi W3 3TOr0 3aKOHA HMMEIOT
BaYKHOE 3HAUEHUE JJISi XUMHUYECKUX pacueToB?

10. ®opmynupoBka nepuoandeckoro 3akona Jl. M. Menaeneena.

11. Yto Takoe nepuoa? Yro nokaspiBaeT HoMep neproaa. Kakue nepuoasl Bel 3HaeTe?

12. Yro Takoe rpynma? Uto moka3biBaeT HOMEp TPYIIIIHI?

13. Yto takoe noarpynnel? Kakue moarpymnmsl Bel 3HaeTe?

14. Yo nmokasbiBaeT NOPSAKOBBI HOMEP XUMHUYECKOTO dJIeMEeHTa?

15. Kak ycTpoeHo aromHoe a1po? UTo Takoe U30TOIbI?

16. Kakyro XMMHYECKYIO CBSI3b HA3bIBAIOT KOBAJIEHTHOW? Kakue Mpu3HAKU YYUTHIBAIOT
pH KJIaccu(UKAIUKA KOBAJICHTHBIX CBSI3€i?

17. KakoBbl MexaHHU3Mbl 0Opa30BaHUs KOBAJIEHTHON CBSA3U?

18. Yto Takoe noHHas cBA3b? s Kakux COCAMHEHUI OHA XapaKTHpHA?

19. KakuMu 0COOEHHOCTSMU XapaKTepU3yeTcsi CTPOSHHE aTOMOB METalIOB?

20. OxapakTepHu3yiiTe MOHATHE «MeTaJUIM4ecKas CBS3b». UTo cOMMKaeT 3Ty CBS3b C
MOHHOM Y KOBAJEHTHOU CBSI3AMHU?

21. YUrto Takoe cmecu? Kakue Tumbl cmeced pa3nuyaroT MO arperaTHOMY COCTOSIHHIO
00pa3ymroIuX X BEHIecTB?

22. Yro Ttakoe nucnepcHble cucrembl? C KakuMHU JUCHEPCHBIMM CHUCTEMAaMH BbI
CTAJIKUBAeTeCh Ha MPOU3BOJCTBEHHONW MpaKkTHKE W OydeTe HMETh Jel0 B MpodecCHOHANIBHOMN
NEeSATENbHOCTH?

23. Kakyto poJib UrpaeT BoJa B MPOILIECCE IIEKTPOIUTUUECKOU JUCCOIHAIIN ?

24. OxapakTepu3ylTe MOHATHE «CTENEHb AIEKTPOJUTHYECKON auccounannn» Ha kakue
TPYIIBI AETATCS 3IEKTPOJIUTHI IO CTETIEHU TUCCOIMAIIU?

25. Okcuppl. X knmaccudukanus.

26. Kucnotsl, knaccudukaius, cBoicta. [Ipumepsl KUcoT.

27. OcHoBaHusI, KJIacCU(pUKAIU, COBOKUCTBA.

28. AMpoTepHbIe THAPOKCUIBI.

29. Conu, knaccudukaius. Yto o011ero Mex,1y OCHOBHBIMHU U KHCIIBIMH COJISIMU?

30. Kakue acmekTsl Bamieil mpodeccnoHanbHOU AesaTenbHOCTH TpeOyeT 3HaHust o pH?

O06ocHylTe OTBET.
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31. OxapakTepu3yiTe OKMCIUTEIbHBIE CBOMCTBA HEMETAIIOB?

32. Uto mu3yuaet oprannueckas xumus? Kakue BemecTBa Ha3pIBalOT OPraHNYeCKUMU?

33. ChopmynupyiiTe U MOSCHUTE OCHOBHBIC MOJIOKCHHUS TEOPUU XUMUUYECKOTO CTPOCHHUS
A.M. byrneposa.

34. Ha3zoBuUTE OCHOBHBIE THUIIBl PEAKLIUU B HEOPraHMYECKONM M OPraHMYeCKOM XUMUHU.
Kaxue peakiiuu Ha3pIBalOT peakUsIMU IETUIPUPOBAHUS?

35. Uto oOmiero u B 4eM pasiuddsi MEXAYy PEaKkUUsIMH MPUCOSAWHCHHHA C Y9acTHEM
QJIKEHOB. U JUCHOBBIX YIJI€BOA0P010B? OTBET MOATBEPAUTE YPABHEHHS] XUMUUECKUX PEAKIIAMN.

36. Kakue yrieBo10po/ibl Ha3pIBalOT apoMatuyeckumu (apensl)? [IpuBenure npumep.

37.Yto Takoe uzomepusi? Uto Takoe roMmosioru?

38. Uro Takoe PpyHKIMOHAIBHAS rpyrma?

39. Kakue kiaccbl OpraHMuecKuX COeAMHEHNN Bbl 3HaeTe?

40. IIpupoHbIE UCTOUHUKH YTIIEBOIOPOIOB.

41. Oco0eHHOCTH CTPOEHHUSI YTIIEBOA0POIOB.

42. Tunbl THOpUAM3ALIAN, XapAKTEPHBIE JJI YTJIEBOIOPOIOB.

43. Knaccudukaius KucaopoacoepKalIuX OPraHUIECKUX COSTUHEHNH.

44. Oco0eHHOCTH CTPOEHMSI CIIUPTOB U UX U30MEPHS.

45. Kakne XuMu4ecKre CBOMCTBA XapaKTEPHBI ISl CHUPTOB?

46. Yto Takoe enomnnr? Kakue cBoicTBa heHOJIA JIe)KAT B OCHOBE €ro MpUMEHEHHs1?

47. Yo Takoe ajJbIeTUIBI?

48. Uto Takoe KETOHBI?

49. Kakue BelecTBa Ha3bIBalOT KAPOOHOBBIMH KUCIOTaMH?

50. Kakue cBOMCTBA SBIJISFOTCSI OOITUMU TSI HEOPTaHUUECKUX U OPTAaHUYECKUX KUCIIOT?

51. Yto Takoe Xupsbi?

52. Yo takoe maprapun? Ero nosydenue.

53. Yo takoe mbuia? Mx nosxydyeHue.

54. Kakue BelecTBa Ha3bIBAIOT YIJIEBOIAMHU?

55. Knaccudukarus yrieBooB.

56.Yto Takoe MoHocaxapuasl? [IpuBenure npumepsl.

57. Kakue CBOMCTBA IIFOKO3bl HAXOIAT MPAKTUYECKOE TPUMEHEHNE?

58. Uro Takoe mucaxapuabl? [IpuBeauTe mpumepbl, UX Kiaccupukarys.

59. Yto takoe nonucaxapubl? [IpuBeaure npumepsl.

60. B yeM cx0/CTBO M pa3znuyue KpaxMalia v [eJUTH0I03bI?

61. Knaccuduxkaruys a3oTcoaepkaniux OpraHiuecKiuX COeAMHEHUM.

62. Kakue Beriectsa Ha3bIBalOT aMUHAMMU?

63. Uto Takoe aHWINUH, €r0 CTPOCHUE U CBOMCTBA?

64. Yto Takoe aMUHOKUCIIOTHI?

65. Kakumu cBoiictBaMu 00J1a1ar0T aMUHOKHUCIIOTHIL?

66. Kakue Bemiectsa oTHOCATCS K Oejkam?

67. Uto Takoe neHaTypauus OelKoB?

68. TTonmmepsl, UX K1accupUKaIMs.

69. Kakne nmosmmepsl Ha3bIBalOT HCKYCCTBEHHBIMU? B yeM uX oTimyne oT NIpUPOAHBIX?

70. Yto Takoe BosiokHa? Kakue BUIbI BOJOKOH BbI 3HAaeTE?

71. bynymee monuMepHBIX MaTepuanoB. HeoOXoauMocTh  CO3MaHHS  TOJMMEPOB,
pazlararolnuxcsi B €CTECTBEHHBIX YCIOBHUSAX U HE 3arPA3HSIOIINX OKPYXKAIOILIYIO CPeay.

72. Yto Takoe yrneBoAopoaHoe ceipse? [IpuBeaute mpumepsl.

73. Kakue 3KOHOMHYECKHE aCMEKThl MEXIYHAPOJIHOTO COTPYAHUYECTBA IO HUCIOIH30BAHUIO
YIJI€BOJIOPOTHOTO ChIPbS BBIJCIISIOT?

74. Yto Takoe xuMuyeckas skoHoMuKa? [IpoGiieMbl U MepCeKTUBbI XUMHUECKOM SKOHOMHKH.

75. Kak XumMus BIUSI€T HA SKOHOMUKY?

4.4. OueHoYHbBIE CPEACTBA /ISl MPOBEACHUS NPOMEKYTOYHOH aTTecTalluu
Bomnpocs! 1us 1u¢pepeHIUPOBAHHOIO 3a4eTa
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1. OcHOBHbIE XUMHUYECKHE TOHATUSA (XMMHUUYECKHH JJIEMEHT, aToOM, MOJIEKyJla, H30TOIIbI,
OTHOCHUTEJNIbHAsl aTOMHAsl Macca, OTHOCUTEIbHAS MOJIEKYJSpPHAs Macca, MOJIb, KOJIMUYECTBO BEILECTBA,
MOJIIpHAsl Macca, XUMHUYEecKast popMmysia, XUMHUECKas peaKiysl, XUMUYECKHE YPaBHEHHUS).

2. OCHOBHBIE XUMUYECKHUE 3aKOHBI.

3. Ilepuonuyeckuil 3aKOH M TEPUOJUYECKAs CUCTEMa XUMHYECKHUX 3JIEMEHTOB. M30TOIbI
CoBpeMeHHOE TMOHATHE XHMHYecKoro sjemeHTa. CoBpemeHHas (opmynupoBka lleproaunueckoro
3akoHa. Ctpoenue aroma. Gusnueckuil CMbICI MOPSAIKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB TPYIIIBI U
nepuoja. [leproauueckoe M3MEHEHUE CBONCTB 3JEMEHTOB: pajWyca aTOMa; SHEPrud HOHU3ALUM;
AJIEKTPOOTPHULATEILHOCTH.

4. Tlonste 00 OJIEKTPOHHOW OPOUTATM W ONEKTPOHHOM obnake. KBaHTOBBIE 4YHCTA.
PacnipenienneHne 3NEKTPOHOB IO JHEPreTUUYECKMM YPOBHSAM, IOAYPOBHSAM U OpOMTAlsM B
COOTBETCTBUU C NPUHIIMIIOM HaUMEeHbIIeH sHeprun, npuHuumnom [laynu u npasunom ['yHaa.

5. DnexTpoHHbIE KOHQUIypalMi aTOMOB XMMHUYECKUX 3JEMEHTOB. BaleHTHbIE BO3MOKHOCTH
aTOMOB XMMHYECKUX JIEMEHTOB. DICKTPOHHAs KiIacCH(UKAIMI XUMHUUECKHX JJIEMEHTOB: s-, p-d-, f-
AJIEMEHTHI.

6. Tl XUMUUYECKUX CBsI3€H: KOBaJICHTHAs, HIOHHAs, METAJUIMUECKasi U BOJIOPOIHASL.

7. [TonsiTne 0 KOMIUIEKCHBIX COEIMHCHUSX. KoopannammonHoe YHUCIIO
KOMILIeKcooOpa3zoBarens. BHyTpeHHss U BHEUIHSS cepa KOMITJIEKCOB.

8. Knaccudukamus XuMUYECKUX peaKkiiii B OpraHn4eckoi 1 HEeOPraHUYECKO XUMUM.

9. Knaccudukanuu XuMHYECKUX peaklMii (M0 KOJUYECTBY U COCTABYy PEareHTOB U MPOIYKTOB
peaxkiuu, Mo M3MEHEHHUIO CTENEHH OKHCIEHUS, HO TEIJIOBOMY 3(PQeKTy, 0 HaJIMYUIO KaTaau3aropa,
mo ((a3oBoMy COCTOSSHMIO U T.O.). llpuBecTH mpuMepbl ypaBHEHUH peakiuuil K KaxIou
KJ1accu(PpUKaIuu.

10. CkopoCTh XMMHYECKOW peakiuuu, (aKTOphl, BIMSIONIAE HA CKOPOCTb XUMHYECKOU
peakiuu. XUMHYECKOE paBHOBECHME U CHocoObl ero cmeuleHus. [IpuBecTu mnpumep cnocoOoB
CMEUIECHUsI XUMUYECKOTO PAaBHOBECHS HA PEAKIIMM CUHTE3a aMMHUAKA.

11. Meramnsl (monoxxkenue B [ICXD JI.U. MenneneeBa, crpoeHue atoma, (U3HUYECKUE U
XMUMHYECKHUE CBOMCTBA, MpuMeHeHue). [IpuBecTu mpuMepbl XMMUYECKHMX DPEaKIHil MeTauiloB Ha
KOHKPETHBIX MpuMepax (ypaBHEHHUS 3aKCATh B MOJIEKYJIIPHOM U HOHHOM BUJIE).

12. CrutaBbl (BUIBI, X TPUMEHEHUE).

13. Hemeramner (nmonoxxkerne B [ICXD J[.M. MenneneeBa, crpoeHue atoma, GU3MYECKUE U
XMMHUYECKHE CBOMCTBa, mpuMmeHenue). [IpuBectu mpuMepbl XMMHUYECKUX DPEAKIHMM HEMETAJIOB Ha
KOHKPETHBIX MpUMepax (ypaBHEHHUS 3aHCATh B MOJIEKYJIIPHOM U HOHHOM BUJIE).

14. ®u3uko-xuMHUYECKas IPUPOJIa PAaCTBOPEHUS U pacTBOPOB. B3auMoeiicTBue pacTBopuTes
Y PaCTBOPEHHOIO BEIleCTBA. PACTBOPUMOCTDH BEIIECTB.

15. CnocoObl BBIp@KEHHUS KOHILIGHTpAIlMMd pAcTBOPOB: MaccoBasi JOJS PACTBOPEHHOTO
BeIeCTBA (MPOLIEHTHAS ), MOJISIPHASI.

16. Teopus snexkrpoauTuyeckoi nucconuanuu. CTeneHp 3JIEKTPOIUTHYECKON JUCCOLMANU U
(bakTopsl ee 3aBUCUMOCTU. CUIIbHBIE U CPEHUE AIEKTPOJIUTHI.

17. unccounanuus Boabl. Bonopoanslil nokasarens. Cpega BOJHBIX paCTBOPOB 3JIEKTPOIUTOB.

18. I'maponu3 conel, TUMbI THAPOIIH3A.

19. Crenenp oxucieHus. OKHCIEHWE M BOCCTAHOBJICHHME. BakHeWIINME OKUCIMTENN U
BoccTaHoBUTeNH.  Kiaccupukanus — OKHCITUTENbHO-BOCCTAHOBUTENBHBIX  peaknuil.  Mertoa
JNIEKTpOHHOTO OanmaHca. BnusHue cpeapl Ha TMPOTEKaHHE OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
IIPOLIECCOB.

20. DnexkTpoJHble TOTEHUMAIbl. PsAa  CTaHAAPTHBIX  3JEKTPOJHBIX  MOTEHIMAJIOB
(2MIEKTPOXUMHUYECKUH Pl HAPSKEHUM METAIIJIOB).

21. IIpocTele U CIIOKHBIE BEIIECTBA.

22. Oxcuipl, MX KIacCU(pUKaIus, COCOOb! MOTYYEeHUsI U XUMUUYECKHE CBOMCTBA.

23. OcHOBaHuUs, X KJIaCCHU(PHKAINA, CIOCOOBI MOTYYEHUS 1 XMMUYECKHE CBOICTBA.

24. KucnoTsel, uX KiaccupuKaius, CnocoObl MOTyYeHHs] i XUMHYECKHUEe CBOICTBA.

25. Cpennue coiu, ux Kiaccu(uKaius, ciocoObl MOJIy4YeHUs U XUMUYECKUEe CBOMCTBA.

26. Conu cpeiHMe, KUCIIbIE, OCHOBHBIE U KOMIUJIEKCHBIE.
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27. AMGOTEpHOCTh OKCHIOB M THIPOKCHIOB IEPEXOIHBIX METAJIOB: B3aMMOJEHCTBHE C
KHCJIOTaMH U IIE€JI0YaMHU.

28. IlonoxeHne METAJIOB B MEPHOANYECKON CUCTEME M OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
[IpocThie BelecTBa - METAJIBI: CTPOEHUE KPUCTAJUIOB U METAJUIMUECKAsh XMMHUYECKas CBA3b.

29. Ilonoxxenue HeMeTayuIoB B [leproanyeckoii cucteme, 0COOEHHOCTH CTPOSHHS UX aTOMOB.

30. [IpeameT opraHnvecKoil XuMuu, €e 3HauYeHue.

31. OcHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO cTpoenust A. M bytieposa.

32. U3omepus. Buasl nzomepun.

33. Knaccuduxarus opraHn4ecKux COeTMHEHUH.

34. Tlonatue o PyHKIIMOHAIBHBIX TPYIIAX U TOMOJIOTHYECKUX PsIax.

35. OcHOBBI HOMEHKJIATYPBI Opranndeckux coequHenui. [Ipasuna MIOITAK.

36. Tumnsl 1 MEXaHU3MbI OPTAHUYECKUX PEAKIIHA.

37. N3oMepus, HOMEHKIIATypa, CIOCOOBI TIOJyYEeHUsI 1 XUMUYECKHUE CBOMCTBA aJIKAHOB.

38. U3omMepus, HOMEHKIIAaTypa, CIOCOOBI TIOJyYEeHUsI 1 XUMUYECKHUE CBOMCTBA aJIKEHOB.

39. U3omMepus, HOMEHKIIaTypa, CIIOCOObI TOJIyYeHHs] 1 XUMUUYECKUE CBOMCTBA AIKUHOB.

40. /lneHoBbIe yriieBoI0POIbI, 0COOCHHOCTH WX CTPOEHUS U CBOMCTBA.

41. OcobGeHHOCTH apOMaTUYECKOM CBA3M. XUMHUYECKHE CBOMCTBa apeHoB. [IpaBuia opueHTanuu
B pEaKIUAX AEKTPOPUIHHOTO 3aMELEHUS.

42. lluknoankansl, CTpOEHUE, CIIOCOOBI MOTYYEHHUsI, 0COOEHHOCTH XUMHUYECKUX CBOMCTB.

43. OnmHOATOMHBIE CHHPTHI (W30MEpHs, CIOCOOBI TOJYYEeHHs, OCOOCHHOCTH PEaKIIMOHHOU
CIOCOOHOCTH TUAPOKCOTPYIIIbI, XUMUUECKHE CBOMCTBA).

44, MHoOroaToMHbIE CHUPTHI (M30MEpHs, CIOCOOBI TOIYYCHHS, OCOOEHHOCTH PEAKIMOHHOU
CIIOCOOHOCTH THIPOKCOTPYIIIBI, XUMHUYECKHUE CBONCTBA).

45. deHoubl, CTPOECHUE CBOMCTBA, AHTHCENTUYECKAs! aKTUBHOCTD.

46. Anbaeruabl U KETOHBI: U30MEpHUs, HOMEHKIATypa, CHOCOOBI MOIYYEHHUS M XUMUYECKUE
CBOWCTBA.

47. KapOoHnoBsie KucI0Thl. CTpOCHHE, N30MEPHs, CIIOCOOBI MOTYYEHHUSI U XUMUYECKHUE CBOWCTBA.

48. Kupwel, wux ximaccudukanus, CTPOCHHE, XHUMHYECKHE CBOWCTBA, TPUMCHECHHE W
Ouo0rNYecKas poJib.

49. Mbuia, OJy4eHHE U XMMUYECKUE CBOMCTBA.

50. VYruneoapl. Krnaccudukamus yriaeBogoB. MoOHO3BI - TEHTO3bI M TeKCO3bl. OnTHUYecKas
n3omepusi MoHocaxapunoB. D- u L-popmbl. Tayromepust yrieBomoB. AHOMEpHI. | JTUKO3MIHBIN
ruapokcuit. dusndeckue U XuMHueckue cBoiicta. [lonyuenue u npumeHeHue.

51. lucaxapuapl, kiaccuukaius, CTpOCHHE, CBOWCTBA, IPUMEHECHHE.

52. Baxneiimue nonucaxapuasl. Kpaxman u 1esuiono3a, CTpoeHrue, CBOMCTBA, IPUMEHEHHE.

53. AzoTcojaepkailinue COeIUHEHU. AMUHBI. AHUJIMH.

54. AMUHOKHUCIOTHI, KiIacCu(UKalUi, CTPOCHUE, I[OJIyYeHHE, CBONCTBA, NPUMEHEHUE.
3aMeHUMBbIE U HE3aMEHUMbIE AMUHOKHUCIIOTHIL.

55. benkwu, knaccudukanus, CTpoeHue, cBoiicTBa, KauecTBeHHbIE peakIy Ha OENKHU.

56. Cunres, aHanu3 U Ki1accuuKamusi BHICOKOMOIEKYISAPHBIX cOeAMHEHUNH. OCHOBHBIC TTOHATHS
XUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIUHEHUW: MOHOMEp, IOJIMMEp, CTPYKTYpHOE 3BEHO, CTENEHb
MOJMMEPHU3ALIMHU, CPEAHss MOJEKysipHas macca. OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJEKYJSPHBIX
COEIMHEHUH — MONMMEPHU3aUs U MTOJUKOHICHCALIUSL.

57. Tlonumepsl, ux knaccupuKaius, IpuMepbl, IpUMEHEHHE.

58. BonokHa, knaccudukaius, npuMeHeHue.

59. Ponp xumuu B 00€ClEYeHUH SKOJIOTUYECKOM, SHEPreTUYeCKOW M MUIIEBOW Oe30MacHOCTH,
Pa3BUTUH YKOHOMHUKH, CO3JJAHIH WHHOBAIIMOHHBIX MaTepUaJOB.

60. DKkooTHYECKHE ACTIEKThl XUMHUECKON SKOHOMUKHU.

61. BiusiHue HHHOBAKLMI Ha SKOHOMHKY M YYET B XUMMUHU.

62. Ponb Oyxyuera B XUMHYECKON MPOMBIIIIJIEHHOCTH.
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punaoxenne 1

JIncer nmepuoanyeckuX NpoBepok padoydeii MporpaMmsl
U MHGopMaUKs 0 BHECEHHBIX U3MEHEHHUAX

HomkHocTHOE MULO,
NPOBOJMBIIIEC
nposepky: ©.1.0.,
JIOJKHOCTD

Jara

[HorpebHOCTD
B KOPPEKTUPOBKE
yKa3aHUEeM
COOTBCTCTBYIOIINX
pasnenoB paboueii
IpOrpaMMBbl

Wudopmanust 0 BHECEHHBIX
WU3MEHEHUSX

30



