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Paboyas mporpamma JUCHUIUIMHBL «XHUMUsD» pa3paboTaHa Ha OCHOBE:

®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 23.05.2025) «O6 obpa3oBaHuM B
Poccniickoit denepanuny;

denepanbHOTO  TOCYIApCTBEHHOrO  00pa30BaTeNbHOTO  CTaHAApTa  CpPeIHEero  OOIIero
oOpasoBanus (yrBepxacéH Ilpukazom MunucrepcrBa obpa3oBanus u Hayku Poccuiickoit @eneparmn
ot 17 mast 2012 r. Ne 4130, pen. ot 27.12.2023);

®denepanbHOTO  TOCYIApCTBEHHOTO  oOpasoBarenbHoro  crangapra (dI'OC)  cpennero
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 mporpaMMBbl CPEIHETO 00IIEro 00pa3oBaHus « XUMHU»,

[MpumepHo#t paboueii nporpammbl Boctiutanust ([Ipunsito pemennem @YMO CIIO 38.00.00
OxoHomuKa u ynpasiseHnue [Ipotokoin ot 15.08.2023 Ne 5).

CocraBureib: - Masraa I'.A.

Pabouass mporpamma paccMOTpeHa M yTBEp)KJI€Ha Ha 3acelaHu Kadeapbl I'yMaHUTapHBIX U
€CTeCTBEHHO-HAYUHBIX TUCIHILIHH (TipoTokoi Nell ot 24.06.2025 1.)

/v
3aBenyrwmmii kageapoi £ j (/57&2/{,",21«?;? g Bacusenko O.B.

PabGoyass mporpamMmma paccMOTpeHa W YTBEp)KJCHA Ha 3acCeaHMHM TPEIMETHOW (IIMKIIOBOW)
komuccuu (mpotoko Nell ot 24.06.2025 1.)

IIpencenaresnb npeaMeTHOM (IIUKJI0BOI) KOMUCCUH b 3apasummna H.B.

3aBenywmmii otaesenuem 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 3eHa (IIIICC3) B coorBerctBuu ¢ PI'OC CIIO 1no
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» OI'OC cpemgnero obmero oOpazoBaHus u 0a30BOW AUCIHUILTUHON
obuieo0paszoBarensHoi oarorosku CIIO u peanusyercs B I u Bo Il cemectpax npu cpoke mosrydyeHus
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 -
Hay4YHOU KapTHHBI MHPA, B OCHOBE KOTOPOM JIEKAT KIIFOUYEBBIC TOHSTHS, (yHIaMEHTAIbHBIEC 3aKOHBI U
TEOPUU XWMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHWE W MOHUMAHWE CYITHOCTH JOCTYIMHBIX 000OIICHMI
MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HICTOPUEH X PAa3BUTHS U CTAHOBJICHHS;

- (opmMupoBaHWE U Pa3BUTHE NPEJICTABICHUM O HAYYHBIX METOJAX IMO3HAHUS BEIICCTB U
XUMHUYECKUX PEaKINi, HEOOXOMMBIX ISl TPUOOPETEHNS YMEHHN OPUEHTHPOBATHCS B MUPE BEIIECTB H
XUMUYECKUX SIBIICHUW, UMEIOIIUX MECTO B IPUPOJE, B MPAKTUUECKON U MMOBCETHEBHOMN KHU3HU;

- pa3BUTHE YMEHHH U CIOCOOOB NEATENLHOCTH, CBSI3aHHBIX ¢ HAOIIOACHUEM M OObSICHEHUEM
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 LEJIOCTHOW HAy4YHOW KAapTUHOW MHUpa U JAPYTHUMHU
€CTECTBEHHBIMU HAyKaMU;

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

3) cdopMupoBaThb HaBBIKM MPOBEACHHUS MPOCTEHIIMX XUMHUYECKHX HKCHEPUMEHTATbHBIX
UCCIIeIOBAaHUI ¢ cOOMI0eHeM MpaBui 0e30MacHOro oOpalieHHs] ¢ BEUIECTBAaMH U JIaOOpaTOPHBIM
obopynoBaHuem;

4) pa3BUTb YMEHHsI HaXOJUTh, AHAJTU3UPOBATh W HUCIOJIB30BaTh WHGOPMAIUI0O XUMHUYECKOTO
XapakTepa U3 pa3NuYHbIX MH(QOPMAIMOHHBIX UCTOYHHKOB, BKIIOYAs Y4E€OHYIO JTUTEPaTypy, HAayuHbIE
MyOIUKAIIMN U UHTEPHET-PECYPCHI;

5) chopmMupoBaTh yMEHUS MPOTHO3UPOBATH MOCIEACTBHS CBOCH NEATEIHHOCTH 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 MPOU3BOJACTBEHHON cep ¢ yMEHHEM MPUBOIUTH MPUMEPHl UX MPUMEHEHHUS B
pa3nuyYHbIX chepax KU3HU.



HJIaHI/IpyeMBIe pe3yjbTaThbl OCBOCHUA TUCIHUIIIMHBI:

Ilnanupyemble pe3yJbTATbI 0CBOCHHUS M CIUTINHBI

Oommue

JAucuunjinHapHble

OK-07. Cooeiicmeosams cOXpanenuio OKpyicarouieii cpeovl, pecypcocoepeldceniito, NpUMeHsams 3HaHUus1 00
U3MEHEHUU KIUMAMA, RPUHUUNDL DEPENCIUBO20 NPOU3BOOCMEA, IPdheKmueHo Oelicmeosams 6
UPE3BHIUAUHBIX CUMYAUUAX

JIn4HOCTHBIE pe3yJIbTaThI:
- c(hopMHPOBAHHOCTH JKOJIOTUYECKOW KYIBTYPHI,
[IOHUMAHUE BIUSHUSA COLUAIBHO-D)KOHOMUYECKHUX
IIPOLIECCOB  HAa  COCTOSHHE  INPUPOJHOM U
COIIMaNbHOM  Cpeflbl, OCO3HaHHE TJ00aJbHOrOo
XapakTepa dKOJIOTHYECKUX MpoliIeM;
- IUIAaHUPOBAHME W OCYUIECTBIEHHUE JAEUCTBUM 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
JEICTBUM, IPENOTBPAILATh UX;

- paciinpeHuec OIIbITa ACATCIbHOCTH
9KOJIOTMYECKON HAIPABJICHHOCTH;
- 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) Ui
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 NPEACTABICHHUIA: O XUMUYCCKOU
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 OTHOIIICHHS K CBOEMY 3J0POBBIO H
MIPUPOIHOM CPENE;

- BIIQJICHUE CUCTEMOW XHWMHWYECKHMX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOITIOJIATAIOIINE TTOHATHUS (XUMHUCCKUM
3JIEMEHT, aTOM, 3JIEKTPOHHas 000I0uKa atoma, s-, p-, d-
3JICKTPOHHBIC OpOWTANM aTOMOB, HOH, MOJIEKYyJa,
BaJICHTHOCTb,  JJIEKTPOOTPHUIIATEILHOCTh,  CTCIICHB
OKHCJICHHS, XHMUYECKas CBS3b, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIN o0BeMm, YTJIEPOHBII CKEJIEeT,
(yHKIMOHAJBHAS ~ Tpylna,  pajukal,  H30MepHs,
HU30MEPHI, TOMOJIOTHIECKUI psn, TOMOJIOTH,
VITIEBOAOPOIBI,  KHCIOPOA- W a30TCoAepKaIiue
COEQMHEHNs, OWOJOrMYecKd AaKTUBHBIE BeIIecTBa
(yrieBomel, JKHpBHI, O€IKH), MOHOMEp, IIOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS,  KPUCTAJUIMYECKass  pPELIETKAa,  THUIIbI
XUMUYECKUX peakuuit (oxkucnuTeNBEHO-
BOCCTAHOBHUTENBHBIE, 3K30- M  JHIAOTEPMHYECKHUE,
peakiuu HMOHHOTO OOMEHa), pPacTBOpP, 3JIEKTPOIUTHI,
HEIEKTPOJIUTBI,  JJEKTPOIUTHYECKAs]  JUCCOLMALIMS,
OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOU
peaKIuy, XUMHIECKOE PaBHOBECHE), TEOPUH U 3aKOHBI
(Teopuss ~ XMMHYECKOTO  CTPOSHHMS]  OpPTaHHYECKUX
BeniectB A.M. BytnepoBa, Teopusi 3IEKTPOIUTHIECKOU
JIMCCOIHAITNH, TEPUOANYECKUN 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 IEATENbHOCTU YEIOBEKA;

- cOpMHUPOBAHHOCTh YMEHWH BBISBISTH XapaKTepHBIC
MpPU3HAKK W  B3aUMOCBSI3b HU3YYEHHBIX IOHSITHM,
MPUMEHSTh COOTBETCTBYIOIIME MOHATHUS MPU OMHCAHUU
CTPOCHUSI U CBOICTB HEOPTaHUYECKUX U OPraHUYECKUX
BEUIECTB U HX IPEBPAILLECHUHN; BBIBISATH B3aHUMOCBA3b
XUMUYECKUX 3HAHUU C MOHATUSIMHU U NPEACTABICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- c(hOpMHUPOBAHHOCTH yMEHUI KCIIOJIb30BaTh
HaMMEHOBaHUS XUMHUYECKUX COEIMHEHUN
MEXIYHAPOJHOIO COK03a TEOPETHUUECKON U MPUKIIATHON
XUMUHU U TPUBUAJbHBIC HAa3BaHUS BAXKHEUIIUX BEIIECTB
(3TUneH, aneruieH, rMnepuH, GeHon, QopMaTbIeTH,
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
XUMHYECKUX  PEaKIHi, OOBICHATh HMX  CMBICI,
MOJITBEPXKAATh XapaKTePHBIE XUMUYECKHE CBOMCTBA
BEIICCTB COOTBETCTBYIONIMMH  JKCIEPUMCHTAMH U
3aMKUCSIMY YPaBHEHHH XUMHUYECKUX PEaKIIHIA;

- c(hOpMUPOBAHHOCTh YMEHUM yCTaHaBJIMBAaTh
IMPUHAAJICKHOCTD HU3YyUYCHHBIX HCEOPraHn4CeCKuXx u
OpPraHMYECKHX BEIIECTB K ONPECICHHBIM KiIaccaM M
IpyIIaM COEAMHEHMM, XapaKTepU30BaTb UX COCTAaB U
BaKHEUIIME CBOWCTBA; OMPEEHATh BUIBI XUMHUYECKUX
CBs3ell  (KOBaJIeHTHAas, HMOHHAs,  MeETaJUIM4YecKas,
BOJIOpO/IHAsA), TUIBl  KPUCTAIUIMYECKHX  PEIIETOK
BEIIECTB; KJIACCU(PHUIIMPOBATh XUMUYECKUE PEAKIINH;

- BJIaACHUC OCHOBHBIMHM METOAaMHM HAYYHOI'O ITO3HAHUA
BEIIECTB W XUMHUYECKHX SBIEHUN (HaOIIOfcHHE,
U3MEpEHUE, IKCIIEPUMEHT, MOCITUPOBAHUE);

- c(hOpMUPOBAHHOCTh YMEHUH MPOBOAMUTH PACUETHI IO
XUMHYECKUM (QopMylaM M ypaBHEHUSIM XHUMHYECKUX
peakiuii ¢ HCHoab30BaHMEM (U3UYSCKUX BEIUYHMH,
XapaKTEpU3yIOUIUX  BEUIECTBA C  KOJIMYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHS) Ta30B,
KOJIMYECTBA  BEILECTBA; HCIOIb30BaTh CHCTEMHBIC
XUMHUYECKUE 3HaHUA I TIPUHATUA peHIeHI/Iﬁ B
KOHKPCTHBIX JKMU3HCHHBIX CUTyallusdX, CBA3AHHBIX C
BCHISCCTBAMU U UX IPUMECHCHHUEM,

- chOpMHPOBAaHHOCTh YMEHHH  IUIAHUPOBaTh U
BBITIONHATh XUMUYECKUN DKCIIEPUMEHT (IIpeBpaIleHus
OpPTaHWYECKUX BEIIECTB IMPH HATPEBaHUH, TOTy4YEeHHE
STHJIEHA W W3yYEHHWE €ro CBOICTB, KaueCTBEHHBIE
peaKuy Ha albIerHabl, Kpaxmaj, YKCYCHYIO KHCIOTY;
JeHaTypauus OeTKOB TP HArpeBaHWU, I[BETHBHIE
peakiuu OETKOB; MPOBOIUTH PEaKIIMK HOHHOT'O OOMEHa,
OIIpeNeNsITh Cpeny BOAHBIX PACTBOPOB, KadeCTBEHHBIE
peaxnuu Ha cyibdar-, KapOOHAT- U XJIOPHU/-aHUOHBI, Ha
KaTHOH aMMOHWUS; pellaTh dKCIepHMEHTaJIbHbIE 3a/1aun
mo teMaM "Meramiel”" 1 "Hemeramisl") B COOTBETCTBUH
C TIpaBHJIAMH TEXHUKH OC30ITACHOCTH TIPH OOpaIeHUH ¢
BEIIECTBAMH H  JIA0OPAaTOpPHBIM  00OPYIOBAHHEM;
MIPECTaBISATh PE3YNBTATHl XUMHUYECKOTO DKCIIEPUMEHTA
B (opMe 3amucW ypaBHEHHH COOTBETCTBYIOIINX
peaknuii u (HOpMyITUPOBaTH BBIBOABI HA OCHOBE ITHUX
PE3yIbTATOB;

- cQopMHpPOBAaHHOCTb  yYMEHHS  aHAJIU3HPOBATH
XUMHYECKYI0 WH(OPMAIUIO, TONYyY4aeMyK W3 pPa3HBIX
WUCTOYHHUKOB (CPEICTB MaccoBod WH(pOpManuu, ceTb
WHTepHeT u npyrue);

- CcOpPMHPOBAHHOCTh YMEHHH COOJIOAATH IpaBUIIa
HKOJIOTUYECKH IIeJecOo00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATENFHOCTH B IENSAX COXPAHEHUS CBOETO
3I0POBbS M OKpYXaloIled MPHUPOTHOW  Cpelbl;
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
OcHOBHbIE XUMHYECKHE MOHSATHA U 3aKOHbI, |[XWUMHUYECKHI dJIeMeHT. ATOM. Slapo aToma, M30TONBL. DJIEKTPOHHAs 00OIOYKa.
CTPOEHHE ATOMOB XHMHYECKHUX JIEMEHTOB  [DHEPreTUYeCKUE YPOBHH, MOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, O- IIEMEHTBI.
Oco0eHHOCTH pacHpe/eneHus JIeKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB
[EPBhIX YETHIPEX IMEPHONOB. DIEKTpoHHas KoHurypamwss atomMoB. OCHOBHEIC
XUMHNYCCKUEC 3aKOHbBI

[IpakTHYeCKOe 3aHATHE. 2
OTHOCUTENBHBIE AaTOMHAS U MOJIEKYJIsipHast Macchl. MonsgpHas macca. KonngectBo
BerecTBa. MaccoBasi 701 BellecTBa. 3aKoH ABoraapo. MolisspHbIii 00beM ra3oB.
OTHOCUTENBHAS TUIOTHOCTH Ta30B. PacdeTsl 1o ypaBHEHHSIM XUMHYECKUX PEaKIUit
C WCTOJIH30BAHUEM MAaCCOBOW JOJNHM BEIIeCTBA, 00heMa (HOPMAaJbHBIC YCIIOBHSI)
ra3oB, KOJMYECTBA BEI[ECTBA

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 WMH TMPOCTBHIX W CIOXKHBIX BEIIECTB I10

rpynmnaM v nepuonam llepuoauueckoid cUCTEMbl. 3HAYEHHE MEPUOIUYECKOrO
3aKOHA M CHCTEMbI XUMHUYECKUX 351eMeHToB J.. MeHzaeneeBa B pa3BUTHH HAYKU.
YcTaHOBIEHHE CBS3M MEXAY CTPOSHHEM aTOMOB XHUMHUYECKHX DIIEMEHTOB H
[IEPUONYECKIM M3MEHEHHEM CBOWCTB XMMHUYECKHX 3JIEMEHTOB W UX COEIWHEHUI
B COOTBETCTBHH C monokeHueMm llepmogudeckoil cucremsbl. PemeHue mpakTuko-
OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHWi Ha XapaKTEepHU3ali0 XUMHYECKUX
hiieMeHTOB  «Meraminyeckue / HEMETa/UIMYECKHE CBOMCTBA XHMMHYECKHX
SJIEMEHTOB B COOTBETCTBHH C WX JJIGKTPOHHBIM CTPOSHHEM H TIOJNIOKEHHUEM B
[epUOINYECKON cucTeMe xuMuueckux 3nemenToB .M. MenaeneeBa»




Tema 1.3.
CTtpoeHue BelecTBa
U IPUPOJA XUMHYeCKOil cBsA3u. MHOroodpasue

Conep:xkanue yueOHOro MatepuaJa.
CTpOCHI/Ie BCIICCTBA. XUMH4YecKas CBS3b. BI/II[I)I 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).
Bonopoanasts  cBa3b.  BameHTHoCcTh.  OnekTpoorpuuaTenbHocTh.  CTeneHb
okucienus. IoHbI: KAaTHOHBI U aHUOHBI
OK-07
IIpakTH4YecKoe 3aHATHE.
JlemOHCTpalus Mojaened KpUCTAUIMYECKHX PEIIeTOK: MOHHOW (XJIOpWJ HATpHs),
aTOMHOM (rpaduT ® anma3), MOJEKYJIspHOW (YTJIEKHUCHBIH Tra3, Hoj),
MeTaJUINYEeCKOW (HAaTpHi, MarHuii, Mens). PemieHue NMpakTHYeCKUX 3aJaHUA Ha
COCTaBIICHHE 3JIEKTPOHHO-Tpaduueckux GopmyI asiemeHToB 1—4 rneprnoo8
Tema 1.4. Conep:xkanue yueOHOro MaTepuasa. OK-07

Knaccudukanus, 1 HOMeHKJIaTypa
HEOPraHM4ecKuX BellecTB

Knaccmbmcaunﬂ HCOPraHMYCCKHUX BCHICCTB. HOMeHKJIaTypa HEOPraHN4YCCKUX
BeeCTB (OKCHUIBI, THAPOKCHIBI, KHCIOTHI, COJM). BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS. ArperaTHeie COCTOSIHUS BELLECTBA.
Kpucrammaeckie n aMmop(HbIE BellecTBa. 3aKOH MTOCTOSHCTBA COCTaBa BEIIECTBA.
Tumsl  KpUCTATMYECKHUX  pemeToK  (aTomMHasi, MOJEKyJspHas, HOHHAaf,
MEeTaJUTMYecKas). 3aBUCHMOCTh CBOICTBa BEHIECTB OT THIIA KPUCTAJUTHYECKON
pELIETKA

IIpakTHyecKkoe 3aHATHE.

Pemienne npakTHYeCKUMX 3aJaHUN 1O KJIAacCH(UKAaLUKM, HOMEHKIAType M
XUMHAYECKUM (OpMyJIaM HEOPTaHUUECKUX BEIIECTB Pa3IMYHbBIX KJIaccoB (YrapHbIi
ra3, yrJIeKUCIBIA ra3, aMMHaK, ralieHas M3BECTb, HEramleHas H3BECTb, NTUThEBas
colla W JpYrWx): Ha3zBaHWA BemecTB mo MexayHapomHoit (MIOIIAK) wmm
TPUBHUAIBHONH HOMEHKJIATYpEe M COCTaBlieHHE (POPMYJIbl XMMUYECKUX BEIIECTB,
olpeereHne MPUHAMIEKHOCTH K Kiaccy. Ilonck mHpopManuu mo Ha3BaHUSM,
naeHTH(UKAaTOpaM, CTPYKTYPHBIM opMyinaM. AHaIN3 XUMAYECKOH 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.

PerreHrie MpakTHKO-OpUEHTUPOBAHHBIX 33JJaHUH Ha aHaIN3 (PaKTOPOB, BIHSIONIHX
Ha W3MEHEHHE CKOPOCTH XHMHYECKOM peakiuu. 3aBUCHMOCTh CKOPOCTH
XUMHYECKOW peaklMy OT MPUCYTCTBUS KaTalu3zaTopa Ha MPHUMEPE pPasIokKEHHS
[MEPOKCHAa BOAOPOAAa C MOMOIIBI0 JUOKCHIAa MapraHiia M KaTajaspl. Perrenue
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJlaHU Ha mpuMeHeHue mnpuHnuna Jle-Illatenbe
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 3JIEKTPOJUTHYECKOMH
JUCCOIUAIIMY M MOHHBIH 00MeH

Coaep:xanue yuedOHOro MaTepuasa.

PactBopbl. Buapl pacTBOpPOB 10 COJIEPKAHUIO PACTBOPEHHOT'O BEIIECTBA.
PactBopuMoctb. IloHsiTHE O nucnepcHBIX cucTeMax. VICTUHHBIE U KOJIOUIHBIE
pacTBOpBl. MaccoBas mons BemecTBa B pactBope. lloHsTHE O BOZOPOIHOM
mokazarene (pH) pactBopa. Dmekrponmmutrueckas aucconmanus. CHIBHBIE U
ci1a0bIe DIIEKTPONIUTHI, HEANIEKTPOIUTHI. Peakunn noHHOT0 00MeHa

IIpakTH4YecKoe 3aHsATHE.

[IpuroroBieHne pacTBOPOB 3aJaHHONW MaccOBOM JJOJIeH pacTBOPEHHOIO BELIECTBA,
[IPOBEICHUE PEaKMii HOHHOTO OOMEHa, ONpeesIeHHe Cpellbl PACTBOPOB BEILECTB
C TIOMOIIBIO YHHMBEPCAJIbHOIO MHAMKATOpa (KHCias, HeWTpasibHas, ILETOYHAS).
3agaHus Ha  COCTaBJIEHWE  MOHHBIX  peakuwil.  PemeHme — mpakTHko-
OPHEHTHPOBAaHHBIX PACUETHBIX 3aJlaHUi Ha PacTBOPHI, UCHONb3YyeMbIE B OBITOBOM
1 IPOM3BOJICTBEHHOM JEATEIIBHOCTH YEI0BEKA
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Pazgen 2. Heoprannyeckass Xumusi

Tema 2.1.
DU3UKO-XHUMHUYECKHE CBOIICTBA HEOPraHUYECKUX
BellecTB

Conep:xkanue yueOHOro MaTepuaJa.

Metamnbl. Ilonoxkenune wmeramioB B Ilepuonnueckoit cucTteMe XHUMHYECKHX
heMeHTOB. OCOOEHHOCTH CTPOEHHSI AJIEKTPOHHBIX O0OJIOUEK aTOMOB METAJLIOB.
Oo0mue (uzmnueckue CBOICTBa METaJIJIOB. CruaBsl METaJIJIOB.
DONEKTPOXUMUYCCKAN P HANPsHKEHUH METaIoB. XHMHYECKHE CBOMCTBA
BOKHEUIIINX METAJUIOB (HATpHUi, Kalui, KaJblMi, MarHuii, ajdlOMUHUHN, IUHK,
XpOM, JKele30, Melb) M uX coenuHeHui. O0mue cnocoObl MOTy4YeHHs] METaJJIOB.
[IprMeHeHne METAIIIOB B OBITY M TEXHUKE

Hemeramnel. [lonoxenne HemeramioB B Ilepuognueckoil cucreMe XUMHYECKUX
hnemenToB /1.1 MenzeneeBa U OCOOCHHOCTH CTpOeHHUsi aToMOB. Dusnyeckue
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
coequHEHNH  (OKCHIIOB,  KHCJIOPOACOAEP)KAIIUX  KHCIOT,  BOJOPOTHBIX
coenuHeHnit). [IppMeHeHre BaKHEHTITNX HEMETAIUIOB M UX COSTUHECHUM
XWMHUYEeCKe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB (OKCHJIOB,
TUAPOKCHUIOB, KHCJIOT, COled W JAp.). l'eHernyeckas CBSI3b HEOPTaHUYECKUX
BEIIECTB, MPUHAISKAIINX K Pa3IMIHBIM KJlaccaM. 3aKOHOMEPHOCTH B H3MEHEHUHU
CBOICTB NPOCTBIX BEUIECTB, BOJOPOAHBIX COECAUHEHHH, BBICIIMX OKCHUAOB U
CUJPOKCUIOB

IIpakTHYecKkoe 3aHsITHE.

CocraBieHre ypaBHEHUM XUMHUYECKUX PEAKIHUM C yJacTUEM MPOCTHIX U CIOXKHBIX
HEOPraHWMYECKUX BELIECTB: METAIJIOB M HEMETaUIOB; OKCHIIOB METaJlIOB,
HEMETAJIIOB U aM(OTEpHBIX 3JEMEHTOB; HEOPTaHUYECKUX KHCJIOT, OCHOBAHUM U
aM(OTEepHBIX THIPOKCHUIOB; HEOPraHMYECKUX COJEeH, XapaKTepH3YIOIIUX HX
CBOWCTBA.

Pacuérel Maccel BemiecTBa WIM 00BbEMA Ta30B IO H3BECTHOMY KOJHYECTBY
BEILIECTBA, Macce WiIM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAaKUHMU BELIECTB,
pacu€Tsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKITNH, €CITH OIHO
13 BEIIECTB MMEET MpHUMecH. PeleHne mpakTHKO-OpUEHTUPOBAHHBIX 3aJaHUil Ha
CBOMCTBa, COCTaB, IIOJIydeHHE M OE30MaCHOC HCIOIb30BaHUE Ba)KHEHIIMX
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 (B3aMMOAEHCTBHE TMAPOKCHIA ATIOMHHHUS C PacTBOPAaMHU KHUCIOT H

H_[enoqeﬁ,). I/IZ[GHTI/I(i)I/IKaL[I/IH 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
MOJyYEeHUH HOBBIX BEIIECTB M MAaTEpHAOB. T€0opusi CTPOEHHUS OpraHMYECKUX
coenmuHennit A.M. bytieposa, e€ ocHOBHbIE mONOKeHUsI. CTPYKTYpHBIE POPMYITBI
OpPTaHWYECKMX BeHmIeCTB. | OMomorus, W30MepHus. XWUMHYECKass CBS3b B
OpPTaHWYECKUX COCAMHEHUSAX: KPAaTHBIE CBS3U, G- U TT-CBS3H.

[lpencraBinenne o KiaccupUKaUU OpraHUYecKUX BemlecTB. HomeHkmatypa
OpPTaHWYECKHX COEAMHEHUH (CHUCTeMaTHW4ecKas) ¢ TPHUBHAIbHBIE Ha3BaHUI
BAKHEHUIIUX MPEACTABUTENIEH KIIACCOB OPTaHUYECKUX BELIECTB

IIpakTH4YecKoe 3aHsATHE.

OzHakoMmiieHHEe C 0Opa3llaMyd OpPraHWYeCKMX BEIECTB M MaTepruajaMd Ha HX
OCHOBE, MOJICITUPOBAHNE MOJIEKYJl OpraHHYECKUX BEIIECTB, HAOJIOJNEHUE W
OICaHNe IEMOHCTPAIIOHHBIX OIBITOB IO MPEBPAIICHIIO OPTaHUYECKUX BEIIECTB
[Mpy HarpeBaHWM (IUIaBJICHHE, 00yrinuBaHue U roperune). CocTaBieHHEe TONHBIX U
COKpAIIeHHBIX CTPYKTYPHBIX ()OpPMyN OpTaHWYECKHX BEIIECTB OTHCITHHBIX
KJIACCOB, WCIONB3yd WX HA3BaHWS MO0 CHUCTEMaTHYeCKOH W TPHUBHAIBHOMN
HOMEHKJIAType (3THIIeH, alleTHJIeH, TIMIEeprH, QeHolN, (hopManblIerul, YKCycHas
KHCTIOTa, TIUIWH). Pacuersl mpocrteimell (GopMyllbl OpraHWYecKOdl MOJIEKYJIbl,
MCXOMS U3 3JIEMEHTHOT0 cocTana (B %)
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Pa3nen 4. Yriaesogopoabl

Tema 4.1.
Yr1eBo10pOAbl M HX MPUPOAHBIE HCTOYHUKH

Conep:xanune yueOHOT0 MaTepuaia

[IpenenbHbBIE YTIIeBOAOPOIB (aJIKaHbI): COCTaB U CTPOSHHE, TOMOJIIOTHYECKUH P
MeTaH 1 3TaH: COCTaB, CTPOCHHUE, (PU3NUECKUE U XUMHUIECKHE CBOMCTBA (peaKkuuu
3aMelIeHNs U TOPEHHMs), IOTy4deHUe U TPUMEHEHHE.

HenpenenbHble yriieBOIOpOIbI (QIKEHBI, aJIKaNCHBI, aJIKHHBI).

AJIKEHBI: COCTAaB M CTPOCHUE, TOMOJIOTMUECKUH psA. DTHICH U IPOIUIEH: COCTaB,
CTpoeHUe, (HU3MYECKHE W XHMUYECKHE CBOWCTBAa (peakUWH T'HIPUPOBAHMS,
rajJOreHNpOBaHUs, TUAPATALUH, OKUCICHHUS W IOJMMEpPH3alNU) TOIydeHHE H
[IpUMEHEHHE.
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Ankaavensl: OyraaumeH-1,3 wu wmermnOyramuen-1,3, XUMUYECKOE CTPOCHHE,
CBOMCTBa (peakuusi MONMMEpU3aliH), TPUMEHEHHE (U1 CHUHTEe3a MPUPOIHOTO H
CHHTETUYECKOI0 KayuyKa 1 pe3uHbl).

AJIKHHBI: COCTaB M OCOOEGHHOCTU CTPOCHHS, TOMOJOTHYECKHH psia. ALeTHIICH:
COCTaB, XHMUYECKOE CTpOEHHE, (PU3UUYECKHE W XMMHUUYECKHE CBOWCTBA (peakiuu
CUAPUPOBAHMS, TaJOTEHUPOBAHUS, THApaTallid TOpPEHMs), TOoIydeHue |
NpUMEHeHHe (MCTOYHHK BBICOKOTEMIIEPATYypHOI'O IJIAMEHHU Ui CBApKU U PE3KH
METaJLJIOB)

ApoMaTHYecKue YriaeBoaopossl (apeHsl). beHzom u Tomyom: cocraB, CTpoeHue,
(u3nUecKre U XMMHYECKHE CBOMCTBA (PEakIMy rajJloTeHUPOBAHUS U HUTPOBAHUS ),
MOJydeHHe U NMpUMeHeHue. TOKCHYHOCTh apeHoB (BIUSHUE OEH30JIa Ha OpraHu3M
yenoBeka). ['eHeTnueckas CBA3b MEXJY YIJIEBOAOPOAaMH, NMPUHAMISKAIIIMH K
Pa3TUYHBIM KJIacCaM.

[TpuposHbIe HCTOYHHUKH YTIIEBOAOPOOB. [IpupomHbIil a3 U MOMmyTHBIE HEPTSHbIE
raszel. Hetb u e€ npoucxoxnenne. CrocoObl mepepaboTku HeTH: IeperoHka,
KPEKHUHT (TepMUYECKHH, KaTaJUTH4YecKwii), muponu3. I[IpomykTer mepepaboTku
He(TH, X TPUMEHEHUE B IPOMBIIIIEHHOCTH

1 B ObITYy. KaMeHHBIH yTollb U IPOIYKTHI €T0 MepepadoTKu

Tema 4.2.
DOU3UKO-XMMHYECKHE CBOICTBA YIJIEBOI0POIOB

IIpakTH4YecKoe 3aHATHE.

TpruBHanbHAs 1 MEXIyHApOAHAS HOMEHKJIATypa, XUMHUIECKHE CBOHCTBA, CIIOCOOBI
[MOJTydeHHs] yTieBonoponoB. [lomydeHue STuieHa W WM3y4YEHHE €ro CBOMCTB.
MojenpoBaHHe MOJIEKYI M XHUMHYECKHX TPEBPAIIEHUH YTIIEBOJOPOAOB (Ha
[IpuMepe dTaHa, STUIIEHA, alleTHIeHa | Jp.) U TaJIOTeHOMPON3BOIHBIX

Paznen 5. Kuciaopogocoaep:xaiiue opranudeckue coeJuHeHUA

Tema 5.1.
Cnuptel. ®eHo

Coaep:xanune yueOHOro MaTepuaia

[IpenenbHbIE OTHOATOMHBIE CITUPTHI (METAHON W TAHOJ): CTpOCHUE, (PU3MICCKUE
W XUMHAYECKWE  CBOMCTBa  (peakKMh €  aKTUBHBIMH  MeETaJlIaMH,
raJloreHOBOIOPOJIaMH, TOpPEHHE), TpPUMEHEHUEe. BOIOpPOAHBIC CBSI3U MEXKIY
MOJIEKYJTaMd CUPTOB. DHU3MoONOrnveckoe JCHCTBHE METAaHONA W JTaHOJAa 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 4YeoBeka. [[puMeHeHHe TITUIePUHA W S THIICHTJTHKOJIS.

®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 KUCIOTHI (MypaBbHHAsi M 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 BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JIeHCTBUE.

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 YIIIeBOIBI: COCTaB, KIIACCH(HUKAIUSA YIIIeBOAOB (MOHO-, IU- W IOJUCAXapHUIbl).

[71r0KO3a — MPOCTEWIINIT MOHOCaxapw: OCOOEHHOCTH CTPOEHHS MOJIEKYJIHI,

(uzryUecKre U XMMHYECKHUE CBOMCTBA IJIIOKO3bI (B3aUMOICHCTBHE C THAPOKCHIOM

meaun  (II), oxucimeHme amMmmadHBIM = pacTBOpoM okcuma cepebpa (D),

BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bl), HaXOXKJEHUE B IPHUPOJE, NMPUMEHECHUE

[JIFOKO3BI, OWONOTHYECKass PONb B IKU3HEAEATEIHHOCTH OpraHW3Ma YeIOBeKa.

®ortocunTe3. OpyKTO3a KaK U30MEP TIHOKO3HI.

Caxapo3a — TpencTaBUTENb IUCaXapUAOB, THAPOIN3 Caxapo3bl, HAXOXKICHUE 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 OPraHUIeCKUX
coeIuHEeHUuH

TpruBranbHAS M MEXIyHAPOAHAS HOMEHKIATYpa, XUMHUIECKIE CBOWCTBA, CITOCOOBI
[TOJTyYeHHS] CIIUPTOB M (PEHOJIOB, KapOOHOBBIX KHICIOT W 3(PHPOB, albIeTHIOB U
KeToHOB. CocTaBleHHE CXeM peakiuii (B TOM YHCIIE TTO TPEAI0KEHHBIM IIETOYKaM
[IpeBpaIeHuii ), XapaKTEpU3YIOIINUX XUMUYECKUE CBOIICTBA
KICIIOPOJI0COIEPKAIIIX OPTaHUIECKUX COSTMHEHUI

[IpoBeneHne, HAOMIOJEHNE W ONHCAHWE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, KaYECTBEHHBIE PEaKIMH OJHOATOMHBIX CIUPTOB (OKHICIIEHHE dTaHOIa
okcumom menu (II)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICHCTBHE TIMIIEPHHA 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, GU3NUECKHEe U XUMHUYCCKIE CBOMCTBA, HAXOXKICHUE B TPUPOJIE.
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 OCIKOB. XWMHYECKHE CBONCTBA OCNIKOB: THUIPOJIN3, JCHATYpAaIlHs,
Ka4eCTBEHHBIE PEAKINK Ha OEIKH

IIpakTH4YecKoe 3aHATHE.

du3nvecKkne 1 XUMHUYECKHe CBOMCTBA aMHUHOB (peakIiy ¢ KUCIIOTaMU M TOPEHUS)
U aMUHOKHCIOT (Ha mpuMmepe ThunmHa). HaOmromenne W omucaHue
JCMOHCTPAIIMOHHBIX OIIBITOB: JCHATYypalusi OEJIKOB IIpyu Harp€BaHWM, LBETHBLIC
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. YCJIOBUS PEAJIM3AIIMUA PABOYEN TPOTPAMMBI JUCLUTIJINHBI
Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYeT HATUYKS yueOHOTO KaOUHEeTa XMMHUU.
O6opynoBanue ydeOHOTO KaOWHeTa (HArjsaHbIe MocoOus): Tabnuima MeHneneeBa, UppPOBHIE

oOpa3oBaTesbHbIE PECYPCHI.
TexHudeckue cpeacTBa 00YICHUS: KOMITBIOTEP MYJIbTUMEIHA-TIPOCKTOP C IKPAHOM.

3.1. YuebHo - MeToAuYecKoe odecrneueHue

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

[lepeueHp TOKYMEHTOB, MOATBEPKAAIOIINX HAITMYNE/TIPABO HUCIOJIB30BaHUs HUPPOBBIX (IEKTPOHHBIX)
ouobmuorek, ObC

Kontpakr Ne 146/1Y ot 29.01.2024 (OBC

1 29.01.2024 — 28.01.2025

«ZNANIUM.COM»)
2 J'[I/IuefBHOHHLM koHTpakT Ne 190/JTY ot 02.07.2024 (BBC 05.08.2024 — 04.08.2025
Opaiit — CIIO)
3 | Konrpakr Ne 310/11Y ot 11.11.2024 (OBC «Jlanby) 11.11.2024 —10.11.2025
Kontpakr Ne 114/1Y ot 28.05.2024 (DITY. 10-11 k. Uzn-
4 | Bo «IIpocBenienuey». Dnexkrponnsbii pecypc CI1O 31.10.2024 — 30.10.2025
«PROFob6pazoBanue»)
2025-
2026 5 | Kontpakr Ne 327/11Y ot 25.11.2024 (3BC «IPRbooks») 25.11.2024 — 24.11.2025

KonTpakt Ne 11771/24PROF/300/1Y ot 28.10.2024

6 (Bnexrponnsrit pecype CIIO «PROFob6pa3oBanmey) 01.12.2024 - 30.11.2025

7 Horosop Nel01/H2B/2097 ot 28.03.2017 (HaunonansHas 28.03.2017 — 28.03.2022
aekTpoHHas onommoreka (HOB)) (mpomonramus g0 28.03.2027)

8 Kontpakt Ne 417//1T ot 28.12.2024 na npuobOpereHne 01.01.2025 — 31.12.2025

MEPUOJUYECKUX U3TAHUN

9 AKXT BBO/Ia B OKCIUTyaTaIHIO DIIEKTPOHHON OHOIHOTEKN

BIAY Ne 33 or 19.01.2016 becepono

Ob6ecrie4eHHOCTh Y4eOHOM TUTEpaTypol U peanu3anuu padoueil mporpaMmmbl

3.1.1. OCHOBHBIE€ UCTOYHHKHU:

1. Pymsuruc, I'. E. Xumwms: 0a30BbIii ypOBEHb [IJCKTPOHHBIA pecypc|: Y4eOHUK s
o0pa3oBaTeNbHBIX  OpraHu3alud,  peanu3ylolmux  oOpa3oBaTelbHBIE  HPOTPAMMBI  CPEIHETO
npodeccuoHanbHoro odpazosanus / I.E. Pymsurtuc, ®@.I'. @enpaman. - Xumus: 0a30BbId ypOBEHb. -
OnektpoH. naH. (1 ¢aiin). - Mocksa: [Ipocsemenue, 2024. - 336 ¢. — Tekcrt anekrponHbIi. - ISBN 978-
5-09-111351-8. - Ilepeiitu K MTPOCMOTPY U3JIAHUS.

3.1.2. JlonmoHUTEIbHBIC HCTOYHHUKH:

1. MapteiHoBa, T.B. Xumus: yd4eOHUK M TPAKTUKYM OIS CPEAHEro MpodeccHoHaTbHOTO
obpazoBanus / T.B. MapteiHoBa, .B. ApramonoBa, E.b. I'ogyHoB; mox oOmieit pemakmueit T.B.
MapTbhIHOBOH. - 2-€ 3., uchp. u Jo1. - Mocksa: M3marensctBo FOpaiit, 2023. - 368 ¢. — [DU]- Pexxum
nocryna: <URL:https://urait.ru/bcode/511690>.

2. MockBa, B.B. Opranuueckass xumusi: 06a30Bble NpUHIUIBL: ydeOHoe mocobue mist CIIO /
MockBa B. B. - MockBa: MznarensctBo [Opaiit, 2023. — 143 c. -[ODU]- Pexum pocryna:
<URL:https://urait.ru/bcode/515525>.

3. MakcanoBa, JI.LA. BBICOKOMONEKYISIPHbIE COCIWHEHUS W MaTepuanbl Uil THINEBOH
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https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-310-%D0%94%D0%A3-%D0%BE%D1%82-11.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-327-%D0%94%D0%A3-%D0%BE%D1%82-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
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

npoMbIuieHHOCTH: ydeOHoe mocobue mis CIIO / MakcanoBa JILA., Arwpoa O.)K. - Mocksa:
WznarensctBo FOpaiit, 2023. — 220 c. - [DU]- Pexxum noctyna: <URL:https://urait.ru/bcode/517743>.

4. AnapueB, AWM. OOmas u Heopranudeckas xuMus. JlabopaTOpHBI MPAaKTUKyM: y4eOHOE
noco6ue ms CITO / AmapueB A.U., Kazakosa A.A., lllesuunsiaa JI.B. -Mocksa: U3natensctBo FOpaiir,
2023. - 159 c. - [DU]- Pexum noctyma: <URL:https://urait.ru/bcode/514569>.

3.1.3. Meroauyeckue u3TaHus

1. Xumus [DIEKTpOHHBIA pecypc]|: METOJAMYECKHE YKa3aHUs 10 W3YyYCHUIO IWCIHUILTAHBI IS
0o0ydJaroIMXcss IO  CHCHUAIBHOCTIM  cpeAaHero mpodeccuoHanbHOoro  obpasoBanus 21.02.20
«[Ipuknamgnas reone3us», 25.02.08 «kcmryaranust OSCIMIOTHBIX aBUAIMOHHBIX cucTeM», 35.02.05
«Arponomusy, 38.02.01 «DkoHomuKka u Oyxraarepckuii yuer (mo orpacism)» / [coct. I.A. Masrai]. -
Boponex: Boponexckuil rocynapcTBeHHbIN arpapHblii yHuBepcuter, 2025. - Pexxum pocryma: ans
aBTOPM30BAaHHBIX TOJb30Barenei. - Tekcroeeiii ¢aitn. - Adobe Acrobat Reader 4.0. -
<URL:http://catalog.vsau.ru/elib/metod/m10875.pdf>.

3.1.4. Tlepuoandeckue U3IaHUSA:

1. BectHuk BOpOHEXCKOrO rocyAapCTBEHHOTO arpapHOro YHUBEPCHUTETA: TEOPETUYECKUI U
Hay4yHO-TIpaKTU4ecKuil xypHan / Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

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

3. Kypnan ¢pusnueckoit xumuu / Poccuiickast akanemus Hayk - Mocksa: Hayka, 1934-

4. XuMus U TEXHOJIOTHS MUIIEBBIX MPOIYKTOB [ DNeKTpOHHBIN pecypc|: PedepaTuBHbIi KypHAT
/ BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

3.1.5. CaiiTel 1 UHGOPMAITMOHHBIE TIOPTAITHI

1. http://hemi.wallst.ru/ - Xumwust. 06pa30BaTEIbHBINA CAUT IS IIKOJLHHUKOB U CTYICHTOB.

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

3. http://chemistry-chemists.com/ - XXypuan Xumust 1 XAMHKH.

4. http://chemistry.vsau.ru/raboty-studentov/ - Caiir kadeapsr xumuu BI'AY.

5. http://www.chem.msu.su/rus/elibrary/ - DnekrponHas OHOIHOTEKA MATEPUAIIOB 10 XUMUH.
6. https://ru.wikipedia.org/ - Bukumnemus - SHIUKIOMEIMS HA PYCCKOM SI3BIKE.

3.2. MaTepua/IbHO-TEXHHYECKOE U MIPOrpaMMHOe odecriedeHne

CBCI[CHI/ISI O IMpOorpaMMHOM oOecrnieyeHU 06].].[61"0 Ha3Ha4YCHUA

Ne HasBanue Pa3menicHne
1 | Onepaunonsnsie cucrembl MS Windows / Linux TK B okabHoit cern
BT'AY
o | Hakersr obucusix npunoxeruit Office MS Windows / I1K B JIOKaJbHOU CETH
OpenOffice BIrAY
3 | Hporpammer st mpocmorpa ¢aiinos Adobe Reader / DjVu [1K B JiOKaJbHOU CETH
Reader Br'AY
4 | Bpaysepst Slunexc bpaysep / Mozilla Firefox / Internet [1K B JiOKaJbHOU CETH
Explorer BIr'Ay
[IK B nokansHOU ceTu
5 | An DrWeb ES
THBHPYCHAs [IPOrpamMma BLAY
. I1K B nokanbpHOH ceTn
6 | II - 7-Z
porpamma-apxusartop 7-Zip BLAY
7 | Mynstumenua npourpeiBatens MediaPlayer Classic MK s HO];(?X’SI,{OH et
8 | IInardopma onnaitn-oOy4enus elearning server MK Hoé(?:;on et
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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/

9 | Cucrema xommbroTepHoro tectupoBanus AST Test

I1K B s10KanbHOU ceTH
BTAY

ITomerenust 1j1st BeJieHUs: 00pa30BaTEIbHOrO IIpolecca U 000pyA0BaHHe

KOMITJIEKT yueOHoM Mebend,
JIEMOHCTPAIMOHHOE o0opy1oBaHUE u
yae0HO-HaTJIS AHBIC mocoowus,

KOMIIBIOTEPHAsA TEXHHUKA C BO3MOXHOCTBHIO
nofgkimodeHuss kK cetu  «MHTepHer» W
obecriedeHHEM JIOCTYNa B DIIEKTPOHHYIO
HHPOPMAITHOHHO-00Pa30BaTENbHYIO CpEny,
HCTONb3yeMOoe TPOorpaMMHOE oOecIieueHre
MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Suaekc
Bbpayzep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice

Ne m/mt | HaumenoBanue 00beKTa, MOATBEPKAAIOIIETO Agnpec (MecTononoxeHue) o0bekTa,
HAJIMYME MaTePHaIbHO-TEXHUUECKOTO MOATBEPKAAIOIIETO HAMYNE MaTepHalIbHO-
obecriedeHusl, ¢ IepeuHeM TEXHUYECKOro obecneueHns (C yKkazaHueM
OCHOBHOT'O 000PyTOBaHUS HOMEpa TaKoro 00bEeKTa B COOTBETCTBUU C
JOKYMCHTAaMHU 110 TEXHUYECKOM
WHBEHTapU3alluN)

1 Vuebnass ayaurtopus s nposeneHus (394087, Boponexckas obnacts, r. Boponex, yi.
3aHATHH BCEX BHJOB, B TOM 4HCJE Tumupszesa, 21, mom. Il
I'PYIIIOBBIX u MHJWBUAYaJIbHBIX ayn. 104
KOHCYJIbTAllMM, TEKyIIEro KOHTPOJII H
MPOMEKYTOYHOW — aTTECTAIlMU: KOMILICKT
yueOHOM  MeOenu,  JIeMOHCTPAI[MOHHOE
o0opyoBaHue, yueOHO-HATIISIIHBIC TTOCOOUS

2 ITomerenwe s camocrosTensHoi padotsr: 394087, Boponexckas obnacts, I. BopoHex, yiI.

TumupsizeBa, 21, om. |1
aym.103.

4. ®OHJ] OHEHOYHBIX CPEJICTB, KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB
OCBOEHMs JTUCHUIIVINHBI

4.1. OueHkKa pe3yJabTATOB OCBOECHHUS M CIIUIIINHbBI

Ko u HaumenoBanue ¢popmMupyeMbix

@DopMBbI U METOABI KOHTPOJISL M OLEHKHU

KOMIIEeTeHI M i
OK-07 CogeiicTBOBaTH COXPAaHEHUIO | DopMbl KOHMPOAA 00yUEeHUA:
OKpyXXalollel  cpembl, pecypcocOepexeHuo, | - AOMalIHee 3aJaHue IPoOJIEMHOT O XapaKTepa;

NpUMCHATbL 3HAHUA 00 H3MEHCHUH KJimMara, -

XUMHUYECKUX 3a]a4
- YCTHBIN ompoc;

MMPAKTHUYCCKUC 3aaHus Ha peueHue

MPUHLIUIIBI OepexxIMBOro MIPOU3BOJCTBA,
3¢ eKTUBHO OelcTBOBaTh B  UYPE3BBIYAHHBIX
CUTYaLUsAX

- TECTUPOBaHHE
Dopmul oyenKu pe3yrbmaAmueHOCIU 00y4eHua:
TpaJULMOHHAsl CHUCTEMa OTMETOK B Oamnax 3a
KaXIyl0 BBIIOJIHEHHYIO paboTy, Ha OCHOBE
KOTOPBIX BBICTABJISIETCS] UTOTOBasi OTMETKA.
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4.2. Kpurepuu olleHKH pe3yJbTaTOB 00y4eHust

4.2.1. Kputepun ouenku 1 depeHIHPOBAHHOIO 3a4eTa

OreHka, ypoBeHb

Onucanue KpUTEPHUEB

«3auTeHo (OTJINYHO)»,
BBICOKUI YPOBEHb

OOydaromuiics TIyOOKO M MPOYHO YCBOWJI BECh IPOrPaMMHBII
Martepuall, UCYEpPIBIBAIOIIE, ITOCIEIOBATEIbHO, TPAMOTHO M JIOTMYECKU
CTPOIHO €ro M3Jaraer, He 3aTPYAHICTCS C OTBETOM IIPU BUIOU3MEHCHUN
3aJaHusi, CBOOOJHO CHpPAaBISIETCSs C 3afadaMH W MPAKTHYCCKUMHU
3alaHuAMU, IIPaBUIIbBHO O6OCHOBI)IBaCT IIPUHATBIC PCUHICHUA, YMCECT
CaMOCTOSITENFHO 0000IIATh M U3J1araTh MaTepHall, He IOMycKast OIIHOOK.

«3a4dreHo (XopoIo)y,
TTOBBIIIEHHBIN YPOBEHb

OOyuaromuiics TBepaO 3HAET MPOrPaMMHBIM MaTepHual, TPAMOTHO U MO
CYIIIECTBY H3Jaraer ero, He JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEW B
OTBETE€ Ha BOMNPOC, MOXET MPABWIBHO IPUMEHATH TEOPETUUECKHE
MOJIOKEHUSI M BJaJleeT HEOOXOMUMBIMH YMEHHSIMHU W HaBBIKAMHU MpU
BBITIOJTHEHU U MPAKTUYECKUX 3a/1aHUH.

«3adreHo
(YZOBIETBOPUTEIHHO)Y,
IIOPOT'OBBIN YPOBEHB

OOyuaromuiics ycBOMJI TOJILKO OCHOBHOM Marepuai, HO HE 3Haer
OTAENbHBIX  JeTalel, JOMyCKaeT  HETOYHOCTH,  HEJOCTaTOYHO
MpaBWIbHBIE  (POPMYIHMPOBKH, HapyllaeT IOCIEAOBAaTENbHOCTh B
H3JIOKCHUHN TIPOrpaMMHOI0 MaTr€puajia M HUCIBITBIBACT 3aTPYAHCHHUSA B
BBIITOJIHCHUH IMPAKTHYCCKUX SaHaHHﬁ.

«HesaureHo
(HEyIOBJIETBOPHUTEIBHO)»
HU3KUN yPOBEHBb

OOygaromuiicss He 3HA€T 3HAYMTENBHOM YacTH MPOrPaMMHOTO
Marepuana, JOIMyCKaeT CYIIeCTBEHHBIC OMMOKW, ¢  OOJbITUMHU
3aTPyIHEHUSIMU BBHITIONHSCT MPAKTUYECKHE 3aJaHHS, 3a][a9H.

4.2.2. Kputepuu olleHKH TeCTHPOBAHUA

Orenka, ypoBeHb

Tloka3zaTenn oeHKH

«OTan4HOY,
BBICOKHI YPOBEHb

He menee 90 % OayuioB 3a 3aJaHUs TECTA.

«Xoporioy,
NPOJBUHYTHI YPOBEHb

He menee 75 % 6aimioB 3a3amaHust TeCTa.

«Y IOBNIETBOPHUTEIHHOY,
[IOPOTOBBIN YPOBEHb

He menee 55 % OaiutoB 3aaHust TeCTa.

«HeynoBnerBopuTeIbHO»
HU3KUN YPOBEHb

Menee 55 % 6Gaitos 3a 3a7aHus TECTA.

4.2.3. Kpurepuu onieHKH yCTHOI0 0Iipoca

OueHka, ypoBEHb

OnucaHue KpUTEpUEB

«OTanaHOY,
BBICOKUH YPOBEHB

BricraBnsercs, ecnu o0y4arommiics TOCIENOBaTEIbHO, YETKO, CBS3HO,
000CHOBaHHO W 0€30IMOO0YHO M3IaraeT yaeOHBbIH MaTepuall; JaeT OTBET B
JIOTMYECKOW  TOCIENOBATENIFHOCTH C  HWCHOJB30BAHHUEM  IPUHATOU
TEPMUHOJIOTUY; TIOKa3bIBaeT IOHUMAHHE CYIIHOCTH pPacCcMaTPUBAEMBbIX
MOHSATUHM, SBJICHUM M 3aKOHOMEPHOCTEH, TEOpui, B3aUMOCBS3EH; yMeeT
BBIICIISITh TJIABHOE, CAMOCTOATENBHO IMOJITBEPKIATh OTBET KOHKPETHBIMH
npuMepamu, (QakTamM; CaMOCTOSTEIbHO aHaJIM3upyeT U 00oO0miaer
TEOPETHYECKUI MaTephall, CBOOOJHO YCTAaHABJIMBAET MEKIPEIMETHBIE (HA
OCHOBE paHee NPUOOPETEHHBIX 3HAHWI) M BHYTPUIPEIAMETHBIC CBS3U;
YBEpEHHO U 0e30IMO0YHO TMpPUMEHSET MONy4YeHHbIE 3HAHHUS B PEIICHUU
HOBBIX, paHee HE BCTPEYABIIMXCS 3aJ]a4;, PAlUOHAIBHO HCIIOIb3yET
CIPaBOYHBIE MaTepUaibl, Y4YEOHHK, JIOMOJHUTEIBHYIO IJIUTEPaTypy,
MIPUMCHSICT YIOPSIOYCHHYI) CHUCTEMY YCIIOBHBIX 0003HA4YCHUU MpHU
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BCACHHUHA 33HI/ICGI7[, COIMPOBOXKAAOIUX OTBCT, MOOIYCKAaCT B OTBCTC
HCEAO0YCThI, KOTOPLIC JICTKO UCIIPABJIACT 110 TpC6OBaHI/IIO npernoaaBaTeiis.

«Xoporoy,
HOBBIIIEHHBIN YPOBEHb

BeicTaBisieTcs, ecii 00yJaroNMics MOKa3hIBAeT 3HAHUE BCET'0 U3YUEHHOTO
y4eOHOr0 Marepuana; AaeT B OCHOBHOM IPaBHJIBHBIA OTBET, y4EOHBIH
MaTepuaa M3jaraeT B OOOCHOBAHHOW JIOTHMUYECKOH MOCIEA0BATEIBHOCTH,
IpH 3TOM JONYyCKaeT OaHy HerpyOyr ommOKy win He Oojee IBYX
HEIOYCTOB B MCIONB30BAHUH TEPMUHOIOTHH yIeOHOT0 TpeaMeTa, KOTOPhIe
MOXET HCIPaBUTh  CaMOCTOATEIbHO;  aHaJM3UpyeT M 0000Imaer
TEOPETUYECKHI MaTepHhaj, COOJI0aeT OCHOBHBIC IIpaBHJa KYJIbTYpPHI
YCTHOM  peyw; TPUMEHSET  YIOPSJAOYEHHYI)  CHCTEMY  YCIOBHBIX
0003HAaYCHHIT IPY BEJICHUH 3aIUCEil, COMPOBOXKIAIOIINX OTBET.

«Y IOBJIIETBOPUTEIIBHOY,
[IOPOTOBBIN YPOBEHb

BricraBisiercs, ecinu o0yJaromuiicsi: 1EMOHCTPUPYET YCBOSCHUE OCHOBHOTO
coJiepkaHusl y4eOHOTro Marepuana, uMeeT TpoOelbl, He TPENsITCTBYIONIHE
JIAJIbHEHIIIEMY YCBOCHHMIO y4E€OHOro MaTepuaa; MPUMEHSET MOJTy4YeHHBIC
3HAHMUS TPU OTBETE Ha BONPOC, AHAJIU3E NPEAJIOKECHHBIX CUTYallUd IO
00pa3ily; JOMyCKaeT OMIMOKKA B HMCIIOJ30BAHUM TEPMHHOJIOTHH Y4€OHOIO
IpeJMera; ITO0Ka3biBaeT HEAOCTATOYHYIO C(OPMHPOBAHHOCTH OT/IEBbHBIX
3HAHUW M YyMEHWH; BBIBOABI U OOOOIIECHUS apryMEHTUPYeT Ciado,
JIOITYCKaeT B HHUX OIMUOKHW; 3aTPyMHSETCS NPH aHalu3e U 0000IeHUN
y4eOHOIr0 MaTepuala; JIaeT HEMOJIHbIE OTBETHI HA BOMPOCHI MPEoIaBaTels
WJIH BOCIPOU3BOJUT COJIEp)KaHUE PaHee MPOYUTAHHOIO Y4eOHOTO TEKCTa,
cl1a0o CBS3aHHOIO C 3aJ]aHHBIM BOIIPOCOM; HCIOJNB3YET HEYIOPSIOYEHHYIO
CHACTEMY YCIOBHBIX 0003HaYCHM I pu BEICHUH 3aImcen,
COIPOBOXKJIAIOIINX OTBET.

«HeynoBnerBopuTensHO»,
HU3KUI YPOBEHD

BricraBisiercs, eciii 00yJaromuiics: HE PacKpbUl OCHOBHOE COJIEpKaHUE
yueOHOr0 Marepuana B Mpejeiax ITOCTAaBICHHBIX BOIPOCOB; HE yMeEeT
MPUMEHSTh HMMEIOIMECS 3HAHHUS K PEHICHHI0 KOHKPETHBIX BOMPOCOB H
3a7a9 1o o0pasiy; MOmycKaeT B OTBeTe 0Oojee ABYX TPyOBIX OIMHOOK,
KOTOphIC HE MOXET WCIPABHTh JKe TPU IMOMOIM OOYYArOUNIMXCS |
MPEToIaBaTENs.

4.3. OueHo4HbIe CpeaCcTBA JIJIsl MPOBeIeHNUsI TEKYIEro KOHTPOJIsS yCIeBaeMOCTH

TecroBbIC 3a1aHUA

1. 3anummuTe MpaBWIBHBIA OTBET
Jlj1g 5TeHa He XapaKTepHbI PEAKIHH .........
IIpaBu/bHBIA 0TBET: 3aMeIlIeHUs

2. 3anuiuTe IpaBUIbHBIA OTBET
Kakoe coennnenue o0pa3yeTcst mpy OKUCICHUU 3TUIIOBOTO criupTa’?
IIpaBU/IbHBIN OTBET: YKCYCHBIH aJIbJIerujg

3. 3anumuTe NpaBUIbHBIA OTBET

B peakrn: Cu + 4HNOj3 (konir) — Cu(NO3), + 2NO,1 + 2H,0
BOCCTaHOBUTEJh OTAAET CKOJIBKO IEKTPOHOB?

IIpaBuiabHbIH OTBET: 28

4, 3anuIuTe IPaBUILHBIH OTBET
[Ipu aUCCOUMALME HUTPATa MATHUS 0OPa3yIOTCH. .. ...
MpaBuabueii oreer: Mg®* 1 2NO3

5. 3anumuTe NpaBUILHBINA OTBET
XHUMHUYECKas CB3b B XJIOPUE HATPHUA. . ...
IIpaBUIBLHBIA OTBET: HOHHAsA
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6. 3anuuTe NPaBUIbHBINA OTBET
Maccosas nosst pocdopa B quruapodocdare HaTpus paBHa. ....
IIpaBuibHbIii oTBeT: 26%

7. 3anuiunTe NpaBUIbHBINA OTBET

Kax Ha3bIBalOTCS aUKIMYECKUE HENPEIEIbHBIE YTIIEBOIOPOIBL,
coJieprKaliue OJHY TPONHYIO CBA3b MEX]ly aTOMaMH yriepoja?
IIpaBWJIbHBII 0TBET: AJIKUHBI

8. 3anmumuTe NMpaBUILHBINA OTBET
XUMUYECKUH 3JIEMEHT, B aTOME KOTOPOro 14 nmpoToHOB, HAa3bIBAETCH. ..
IIpaBUIBLHBINA OTBET: KDEMHUI

9. 3anmumuTe NMPaBMILHBINA OTBET
®opmyne ROz oTBeuaeT cocTaB BBICHINX OKCHIOB JIEMEHTOB ... TPYIIIHL.
IIpaBUIBHBIN OTBET: IECTOMN

10. 3anumuTe MPaBUITBHBIA OTBET
KonnuecTBo 3HEpreTHYecKux YpOBHEH I 3JIEMEHTOB COOTBETCTBYET HOMEDY ...
IIpaBuiabHBIN 0TBET: NEpHOJIA

11. 3anumuTte NpaBUIBHBIN OTBET

Beicuyto BaJ€HTHOCTh XUMUYECKOTO 3JIEMEHTA MOKHO OTIPENIENIUTh
10 HOMEPY... B IEPHOJUUECKON CUCTEME.

IIpaBWJIbHBIN OTBET: TPYIIIIHI

12. 3anumuTte MpaBUILHBIN OTBET
B nepuojae metamimyeckre CBOMCTBA JIEMEHTOB ... CJIEBA HAIPAaBO.
IIpaBuJIbHBIN OTBET: YMEHBIIAIOTCS

13. 3anumuTre MpaBUILHBIN OTBET

XUMUYECKUH 2JIEMEHT, B aTOMHOM $i7jpe KOTOPOro 1 mpoToH u
HET HEUTPOHOB, Ha3bIBACTCA. . .

IIpaBuiabHBIN 0TBET: BOJIOPO]

14. 3anumuTte NpaBUIbLHBIN OTBET
B riiaBHBIX MOArpyIinax HEMETaNTMYeCKUEe CBOWCTBA 3JICMEHTOB CHU3Y BBEpX. ..
IIpaBUJIBLHBIH 0TBET: BO3pacTaloT

15. YcraHoBuTe nMpaBUIbHOE COOTBETCTBUE MEXAY CTPYKTYpHOH (hopMyIoit BelecTBa u ero
Ha3BaHHEM

CrpykrypHas ¢dbopmyna Hazanue
BEILIECTBA
A) HCHO 1) anteron
b) CH;COCHj; 2) MeTHIIponaHalb
B) (CH3),CH-CHO 3) Oyranaib-1
4)hbopmanbaerng

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

16. YcranoBurte MNpaBHJIIBHOC COOTBETCTBUC MCKAY ABYMS BCHICCTBAMU U PCAKTHUBOM, C
MMOMOIIIBIO KOTOPOI'0 MOKHO PAa3JIMYUTL 3TH BCUICCTBA
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BemecTBa Peaktus
A) HNO3zu KNO4 1) MeTusOpanx
E) K>SO,u NaNO3 2) Zn(NO3)2
B) Agu Zn 3) Ba(NO3),
4) HBr

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

17. PacnionoxuTe 3JIEMEHTBI B IOPSAKE YMEHBIICHUS MX 3JIEKTPOOTPULATEIEHOCTH
1P

2) N

3)0

4) F

IpaBuiabHbIii oTBeT:4321

18. Pacnonoxute MEeTaTbl B IOPSIIKE YBEITMUEHHSI NX aKTHBHOCTH
1)Ca

2) Al

3) Na

4) Cu

IpaBuiabHbIii 0TBeT:4231

19. ®opmyna okcruaa Kamus:
(?) HNOs

(?) CaO

(N K0

(?) KOH

20. ITpu okucneHnu anpaeruaa oopa3yercs:
(") mepBHUHBII CIUPT

(?) BTOpHMYHBIH crTUpT

(?) cnoxubrii apup

(?) xkapboHOBast KMCIOTA

21. Opranuyeckas XUMHUS - 3TO XUMUSI COETUHEHHI:
(") yrmepona

(?) a3ora

(?) xkucoopoa

(?) xmopa

22. TlpenenbHble yriIeBOAOPOAbI XapaKTEePU3YIOTCS HATUUHEM:
(?) KpaTHBIX U APOMATHYECKOTO THUIIA CBS3CHt

(!) onuHapHBIX cBsI3ei

(?) xpaTHBIX cBs3ei

(?) apoMaTH4eCcKOTO THIIA CBSI3H

23. Ha3BaHue ajikaHy J1ae€TCs IO BETUYHHE:
(1) camoii JTMHHOM 1IETTH YTIIEPOIHBIX aTOMOB
(?) camoit KOPOTKOM TIeTH YTIIEPOIHBIX aTOMOB
(?) caMbIX METKUX PaUKAIOB
(?) 6okoBBIX HIETICH
24. O6mas dpopmyna CpHzn2 COOTBETCTBYET CEIYIONIMM KiIaccaM yIrJIeBOIOPOIOB:
(?) Ankenbl
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(?) Ankanbl
(") AnkuHbI
(?) Apennt

25. K BujaM XUMUYECKOW CBSI3H B METAJUIaX OTHOCUTCSI:
(?) Uonnas

(?) Dnextpuueckas

(?) KoBanenrtnas

(") Meramuueckast

26. BemectBa, 00pa3yromuecs Ipu TOPEHUH OPTaHNYECKUX BEIIECTB!
(") Yrnexucnerii ra3

(?) Bomopon

(?) Yrnepon

(?) Heon

27. B 3aBUCHMOCTH OT MOPSIIKA COCTMHEHUS aTOMOB YIJIepO/ia B ICTH
OpTraHUYECKHE COCANHEHUSI MOTYT OBITh. ..

(?) OyHKIIMOHATBHBIC

(") Aumknnueckue

(?) KapbOoruknnueckue

(?) HepactBopumbie

28. MakcuMallbHOE YKCII0 3JIEKTPOHOB, KOTOPbIE MOTYT TIOMECTUTHCS
Ha 2 AJIEKTPOHHOM YPOBHE:

(? 2

s

(?) 18

(?) 32

29. B nepuoaax MeTaJuIMuecKrue CBOICTBA 3JIEMEHTOB:
(!) yMeHBIIAIOTCS ¢ YBEIUYCHUEM MOPSIIKOBOTO

(?) u3MeHsIFOTCS CIyYaifHBIM HOMEpa 00pa3om

(?) BO3pacTaroT ¢ yBeIUYEHUEM MOPSIKOBOTO

(?) He u3MeHSFOTCST HOMEpa

30. Ces13b B MeTa/LIax M CIUIaBax, 00yCIOBJICHHAS B3aUMOICHCTBHEM
OTHOCHTEIBHO CBOOOIHBIX DJIEKTPOHOB C KATHOHAMH B y3JIaX
KPUCTAIUTMYECKON PEIIETKH, Ha3bIBACTCSA

(") metamHueckas

(?) BomopoaHas

(?) nonnast

(?) xoBaseHTHAS

31. Kakoii ciupT B TEXHUKE Ha3bIBAIOT JieHaTypaToM? [ e ero ucroib3yror?
(?) mpomnuIoBHIi

(?) MeTHITOBBII

(!) aTUNOBBIN

(?) u3omponMIIOBBII

32. KapOoxcurepamnusi. 3HaKOMO JIM BaM IMOHSATHE «KapOokcutepamnus»? B TepamneBTHYECKUX
LEJIAX UCIONb3YIOT ra3oo0pa3Hoe BeniecTBO. 110100HYI0 METOIMKY HA3bIBAIOT «Ta30BBIMH YKOJIAMK,

OHa UCIIOJIB3YCTCA IJId JICUCHUSA CCPACHHO-COCYAUCTBIX 3&60H€BaHHfI, INOBBIMICHUA JIACTUYHOCTHU KOXH.
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[ToBeImIeHUE COMEPIKAHUS 3TOTO Ta3a B KPOBU TOBOPHUT O HEKAYECTBEHHOW (PYHKIIMU KPOBU. DTOT ra3
UCIOJIb3YeTCS B TBEPAOM BUJIE B MUIIEBOW MPOMBINLICHHOCTH JIJIsi XPAHCHUS U TIEPEBO3KHU MPOTYKTOB:
PBIOBI, MsICa, MOPOYKEHOTO.

3amanue

Bri0epuTe oiH NpaBUJIbHbIN OTBET:

1. O xakoM BemiecTBe UIET peub?

(!) yrnekucnslii ra3

(?) xucnopon

(?) ammuax

2. KakumMu XuMUYECKHMH CBOMCTBaMHU 00J1a/Ia€T 3TO BEIIECTBO?

(!) KuCIOTHBIMU

(?) ocHOBHBIMU

(?) amdpoTepHbIMU

3. C ueM MOXeET BCTyHaTh BO B3aUMO/IeiicTBUE?

(!) ¢ BO1OiA, OCHOBHBIMH OKCHJIAMH, II€T0YaAMH, HEKOTOPHIMU COJISIMHU

(?) ¢ BOZO#, KHCIIOTHBIMU OKCHJIAMHU, I1I€JT0YaMH, HEKOTOPBIMH COJISIMU

(?) ¢ BOMOM, KUCIIOTHBIMU OKCHUJAMH, KUCJIOTaMH, HEKOTOPBIMH COJISIMU

4. C moMOIIbIO KaKOTO BEIIECTBA €r0 MOKHO OOHAPYKUTH?

(?) penondranenna

(?) 6GpoMHOI BOIBI

(!) u3BEeCTKOBOM BOIBI

33. Anermiien OgHUM M3 CaMbIX PACIpPOCTPAaHEHHBIX CIIOCOOOB CBApPKH IUIABJICHHEM SIBJISICTCS
razoBasi CBapkKa, KOTOpasl MPOM3BOIAUTCS ¢ OOpa3OBaHMEM Tra30BOTO IUIAMEHH B KaHAJIaX CBApOYHOM
ropenku. OOpa3oBaHHE Ta30CBAPOYHOTO IJIJAaMEHHM HEBO3MOXKHO 0€3 rasza areTuwieHa. TeXHWYecKuu
aIeTUJICH TIOJyJaloT U3 KapOwaa KaJlbIusl.

3apanue

1. CocTaBbTe ypaBHEHHE PEAKIIMM MOJTYYEHHUS AllCTUIICHA;

2. CocTtaBbTe ypaBHCHHE PEAKIIUU TOPEHUS allCTUIICHA,;

3. Beruncnure 00bEM areTriIeHa oJydeHHOTO U3 KapOuaa Kaybius Maccou 128 T, comeprkaliero
5% nipuMeceit, eciu BbIXo 1 aneTuieHa coctaBisieT 80% OT TEOpETUUYECKH BO3MOMKHOTO.

34. MomnoyHas kucinorta. I[IpoMexyTOYHBIM MPOIYKTOM OOMEHa y TEIUIOKPOBHBIX JKHBOTHBIX
SIBJISIETCSL MOJIOYHAs KHUCJIOTA. 3amax 3TOW KHCIOThI KPOBOCOCYIIME HACEKOMBIC YIIABJIMBAIOT Ha
3HAYUTEIILHOM PACCTOSIHHUH.

3aganmne

1. VYcranoBuTe QOpMylTy MOJOYHON KHCIOTBI, KOTOpash MOMOTraeT HACeKOMBbIM HaXOJUTh
TEIUIOKPOBHBIX KUBOTHBIX, €CIIM MAacCOBbIE JIOJM 3JIEMEHTOB B Hel cocTaBisioT: yriaepoaa — 40,00%,
BoJiopoaa — 6,67%, kuciopoaa — 53,33%.

2. CocraBbTe CTPYKTYpHYIO (GOPMYIy MOJIOYHOU KUCIOTHL. Ha3zoBuTe KUCIOTY 10 HOMEHKIIAType
HIOITAK.

YcrHbli onpoc

1. Yro sBNIIETCA MPEAMETOM U3YUEHUS XUMUU?

2. Kakue JacTulibl Ha3bIBalOT aTOMBI U MOJIEKYJIbI ?

3. Oxapakrepu3yiite siBeHHe amioTponuu. Kakue ¢hakTopbl €ro BHI3BIBAIOT?

4. Kakoe BeliecTBO Ha3bIBAIOT CJIOKHBIM?

5. Uto moka3bIBaeT XuMuueckas opmymna?

6. OxapaxkTepHu3yiTe MOHIATHS «OTHOCUTENIbHASI aTOMHAsi MAacca XUMHYECKOTO JIEMEHTay,
«OTHOCHUTENbHAsI MOJIEKYJISIpHAs Macca BEILIECTBa

7. ChopmynupyiiTe 3aK0OH COXpaHEHHS MacChl BEIIECTB.

8. CdopmynupyiiTe 3aKOH MOCTOSHCTBA COCTaBa BelIeCcTBA. SIBISETCS JM STOT 3aKOH
YHUBEPCAJIbHBIM /17151 BCEX BEUIECTB?
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9. Cdopmynupyiite 3akoH ABorampo. Kakwe cneiacTtBus W3 3TOrO 3aKOHA HMMEIOT
BAYKHOE 3HAUEHUE JJI1 XUMHUUYECKUX pacueToB?

10. ®opmynupoBka nepuoauueckoro 3akona Jl. . Menzaeneesa.

11. Yro Takoe nepuoa? Uro nokaspiBaer Homep nepuoaa. Kakue nepuo bl Bel 3HaeTe?

12. Yro takoe rpymnmna? UTo moka3pIBaeT HOMEp I'PYIIIbI?

13. Yto takoe noarpymnmsl? Kakue noarpymnmnsl Bl 3Haere?

14. Yo noka3bIBaeT MOPSAKOBBIA HOMEP XUMUYECKOTO 3JIeMEHTa?

15. Kak ycrpoeHo aromuoe sigpo? Uto Takoe U30TOIbI?

16. Kakyro XMMHYECKYIO CBSA3b Ha3bIBalOT KOBaJeHTHOH? Kakue mpu3HaKu yYUTHIBAIOT
IpH KJIacCU(DUKAIIMKA KOBAJICHTHBIX CBSI3EH?

17. KaxoBbl MexaHHU3Mbl 0Opa30BaHUs KOBAJIEHTHON CBA3U?

18. Yto Takoe noHHas cBs3b? J{Jisl Kakux cOeTMHEHUN OHA XapaKTHpHA?

19. Kakumu 0cOOEHHOCTSAMU XapaKTepU3yeTcsi CTPOEHUE aTOMOB METaNIOB?

20. OxapakTepu3ylTe MOHSITHE «METa/UIMYecKast CBsI3b». UTO cOMMKaeT 3Ty CBS3h C
MOHHOM ¥ KOBAJCHTHOU CBSI3AMMU?

21. YUto Takoe cmecu? Kakue TUIBI cMeced pa3nuyarOT MO arperaTHOMY COCTOSIHHIO
00pa3yromux uX BEmecTB?

22. Yrto Ttakoe pgucnepcHble cucTeMbl? C KakUMU JUCIEPCHBIMM CUCTEMaMHU BBl
CTaJIKUBA€TECh HA IPOM3BOJCTBEHHONW MpakTHKe M OyaeTe HMETh JIeJ0 B NpoQecCHOHAIbHOMN
NeITenbHOCTH?

23. Kakyro poJib UTPaeT BOJAA B MPOIIECCE AINEKTPOTUTUUECKON AUCCOUALINM ?

24. OxapakTepu3yWuTe MOHITUE «CTENEHb AIEKTPOIUTHYECKON auccounanuun» Ha kakue
TPYIIIBI AETSTCS SJIEKTPOIUTHI IO CTENEHH IUCCOLMain?

25. Okcuppl. Ux knaccudukamms.

26. Kucnotsl, knaccudukanus, cBorcTa. [Ipumepsl Kucor.

27. OcHOBaHwus1, KacCU(pUKAIIH, COBOUCTBA.

28. AMQOoTEepHBIE TUIPOKCHJIBI.

29. Comu, knaccudukarus. Yto oOmiero Mexay OCHOBHBIMH U KUCITBIMU COJISIMU?

30. Kakue acmekTsl Bamied mnpodeccHoHaIbHOM AesTeNnbHOCTH TpeOyeT 3HaHus o pH?
OO06ocHylTE OTBET.

31. OxapakTepu3yiTe OKUCIUTEIbHbIE CBOMCTBA HEMETAIIIOB?

32. Uto uzyuaet oprannueckas xumus? Kakue BemiecTBa Ha3bIBalOT OpraHUYeCKUMU?

33. ChopmynupyiiTe U MOSICHUTE OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHHUS
A.M. bytneposa.

34. Ha3oBUTE OCHOBHBIC THUIIBI PEAKIMU B HEOPTaHMYECKON M OPraHUYEeCKOW XUMUHU.
Kakwue peakiiuu Ha3bIBAIOT peaKIUSIMH JETUIPUPOBAHUS?

35. Uto oOmiero u B 4eM paziuuusi MEXAYy PEakUUsMHU MPUCOCAMHEHUH C y4acTHeM
QJIKEHOB. U JMEHOBBIX YIJI€BOA0PO10B? OTBET NOATBEPAUTE YPABHEHHS] XUMHUECKUX PEAKLIUM.

36. Kakue yrieBo1opoibl Ha3bIBAIOT apoMaTtudeckumu (apensl)? [IpuBenute npumep.

37.Yto Takoe uzomepusa? Uto takoe roMmoJioru?

38. Uro Takoe GpyHKIMOHAIBHAS rpynmna?

39. Kakue kiacchl OpraHM4eCcKuX COSMHEHUN BbI 3HaeTe?

40. IIpupoiHbIE UCTOUYHUKH YTJIEBOIOPOIOB.

41. OcoOeHHOCTH CTPOEHHUS YIIIEBOA0POIOB.

42. Tunsl THOPUIU3ALINY, XapAKTEPHBIE IS YTIEBOAOPOIOB.

43. Knaccudukaius KucIopoCoIepKalluX OpraHUUECKUX COSAMHEHUN.

44. OcoOeHHOCTH CTPOEHHS CTUPTOB U UX H30MEpUSL.

45. Kakue XMMUYeCKre CBOMCTBA XapaKTEePHBI JIJIsl CHUPTOB?

46. YUto Takoe ¢enousbl? Kakue cBoiicTBa (eHOIIA JIEKAT B OCHOBE €ro MpUMEHEHHs?

47. Yo Takoe ajabaeruabl?

48. Yto Takoe KEeTOHBI?

49. Kakue BeliecTBa Ha3bIBalOT KAPOOHOBBIMH KUCIOTaMH?

50. Kakue cBoiicTBa SIBIAIOTCS OOIIMMU [T HEOPTaHMUYECKUX U OPTaHUYECKUX KUCIIOT?
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51. Yro Takoe xupb1?

52. Yro Takoe Mapraput? Ero nosyuenue.

53. Yro Takoe mbuia? x nomyyenue.

54. Kakue BelecTBa Ha3bIBAOT yriieBOAaMM?

55. Knaccugukamus yrieBooB.

56.Yto Takoe MoHocaxapubl? [IpuBennuTe npuMepsl.

57. Kakue cBoiCTBa IIFOKO3bI HAXOAT NPAKTUYECKOE TPUMEHEHHE?

58. Uto Takoe nucaxapunsi? [IpuBenure npuMepsl, UX KIacCUPUKAIIHS.

59. Uro Takoe nonucaxapuabl? IlpuBenure npumepsl.

60. B ueM cx0/ICTBO U pa3inu4ne Kpaxmasa U HeJITI0I03b1?

61. Knaccuduxanus a3oTcoaepkanux OpraHiuecKiuxX COeMHEHUMN.

62. Kakue BelecTBa Ha3pIBalOT aMUHAMHU?

63. Uto Takoe aHWIHMH, €T0 CTPOCHUE U CBOMCTBA?

64. Yto Takoe aMUHOKUCITIOTHI?

65. Kakumu cBoiicTBamMu 00J1a1a10T aMUHOKHUCIOTEI?

66. Kakue BemecTBa oTHOCSTCS K Oeskam?

67. Uto Takoe AeHaTyparus 6eIKOB?

68. [Tonmumepsl, nX KI1accuuKaIus.

69. Kakue mommmepsl Ha3pIBalOT UCKYCCTBEHHBIMH? B ueM uX oTiM4ue oT mpUpoIHbBIX?

70. Uto Taxoe BojsokHa? Kakne BHALI BOJIOKOH BEI 3HaeTe?

71. bynymee mnonuMepHbIX MaTtepuanoB. HeoOxoaumocTh co3gaHusl  MOJIMMEPOB,
pa3araromInuxcsi B €CTECTBEHHBIX YCIOBUSAX U HE 3arPS3HSIONINX OKPYKAIOMIIYIO CPEY.

72. Yto Takoe yrieBoaopoHoe ceipbe? [IpuBeauTe mpumepsl.

73. Kakue 3KOHOMHYECKHE aCIEeKThl MEXKIYHAPOIHOTO COTPYIHUYECTBA TIO HUCIOJIH30BAHUIO
YTJIEBOJOPOIHOTO CHIPBS BBIICIISIOT?

74. Yto Takoe xuMudeckast SkoHoMHKa? [Ipo0iieMbl M TepCIIEKTUBBI XUMHUECKOW SKOHOMHKH.

75. Kak XuMus BIUSET HA SKOHOMUKY?

4.4. OueHo4HbIe CpeICcTBA JJIA NMPOBEAEeHUS NMPOMEKYTOYHON aTTecTaluu
Bomnpocs! nis nudgdgepeHuMPOBAHHOIO0 3a4eTa

1. OcHOBHbIE XMMHYECKUE MOHATUS (XUMHYECKUH SJIEMEHT, aToOM, MOJIEKyJa, H30TOIbI,
OTHOCHUTEJIbHAs aTOMHAsl Macca, OTHOCUTENIbHAs MOJIEKYJISIpHas Macca, MOJb, KOJIMYECTBO BEIIECTBA,
MOJISIpHAsl Macca, XuMHuueckas (opmylia, XuMUYECKask peakius, XkMUYeCKIe YPaBHEHHUS).

2. OCHOBHBIE XUMUYECKHUE 3aKOHBI.

3. Ilepuonuyeckuil 3aKOH M NEPHOJUYECKAsE CUCTEMA XMUMHYECKUX 3JIEMEHTOB. M30TOmBbI.
CoBpemeHHOE MOHATHE XUMHUYeckoro anemeHTa. CoBpemeHHas (opmynupoBka I[lepuoanyeckoro
3akoHa. CTpoeHue atoma. PU3NYECKHUI CMBICI MOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIBI U
nepuoaa. Ilepmonnueckoe M3MEHEHUE CBOMCTB 3JIEMEHTOB: paguyca aToMa; SHEPrud HMOHU3ALUU;
3NEKTPOOTPULATEIBHOCTH.

4. Tlonstue 00 »SIEKTPOHHOW OpOUTANM U DJIEKTPOHHOM obnake. KBaHTOBBIE uHMCIHA.
Pacmipenienienne ANEKTPOHOB MO DJHEPreTUYECKHM YPOBHSAM, TOAYPOBHSAM M OpOHTANIsAM B
COOTBETCTBUU C MIPHUHIIMIIOM HaUMEHbIlIeH 3Heprun, npuHuunoM Ilaynu u npasunom ['yHaa.

5. DnexkTpoHHbIE KOHQUTYpAIlMH aTOMOB XUMHUYECKUX JIEMEHTOB. BalleHTHbIE BO3MOKHOCTH
aTOMOB XHMHUYECKHX 3JIEMEHTOB. DJICKTPOHHAs KiIacCH(UKAIMSI XUMHUUECKHX DJIEMEHTOB: s-, p-d-, f-
3JIEMEHTBHI.

6. Tunbl XUMUYECKUX CBSI3€H: KOBAJIEHTHAs, MOHHAs, METAJTIMYECKAsl U BOJOPOIHASL.

7. [TonsTue 0 KOMILJIEKCHBIX COCMHEHUSIX. Koopaunanmonnoe YHUCIIO
KOMILJIEKCooOpa3zoBarens. BHyTpeHHss U BHEUTHSS cepa KOMITJIEKCOB.

8. Knaccudukarus XuMUYECKUX PEAKIil B OPraHnYeCKO U HEOPTaHUYECKON XUMUM.

9. Knaccudukanuu XMuMUYECKUX peaKIuid (M0 KOJUYECTBY U COCTABY PEareHTOB U MPOIYKTOB
peaxiuu, Mo U3MEHEHHUIO CTENEHN OKHCIEHUS, HO TeIIoBOMY 3(PpQeKTy, 0 HaTUYUIO KaTaau3aropa,
no ¢a3oBOMy COCTOSHMIO M T.1.). IIpuBecTHM mnpuMepsl YpaBHEHMH peakuuil K Kaxaoi

KJIacCU(UKAIIH.
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10. CkopocTh XMMHYECKOH peakuuu, (aKTOpbl, BIUSIOUIME HA CKOPOCTh XUMHUYECKOMH
peaknuu. XHMMHYECKOE paBHOBECHE W CIOCOObI ero cmemieHus. l[lpuBectn mpumep crnocoOoB
CMEILIEHNS XMMHUYECKOTO PABHOBECHUS HA PEAKLIUM CUHTE3a aMMHUaKa.

11. Meramel (monoxxkenue B IICXD JI.M. MenzaeneeBa, CTpoeHHE aTOMa, (U3UYECKUE H
XUMUYECKHUE CBOMCTBa, mpuMmeHeHue). llpuBecT mnpuMepbl XUMUYECKUX PEaKIUi METauioB Ha
KOHKPETHBIX IPpUMepax (ypaBHEHHUS 3aMMCaTh B MOJICKYJISIPHOM U HOHHOM BHJIE).

12. Crinassl (BUIbI, UX IPUMEHEHUE).

13. Hemeramnsl (nosoxxenue B IICXD JI.M. Menneneea, ctpoeHue atoma, (puU3HUECKUE U
XUMUYECKHUE CBOMCTBa, mpuMeHeHue). [IpuBectr mpuMepsl XMMUYECKHUX PEAKIHMi HEMETAJIOB Ha
KOHKPETHBIX IPpUMepax (ypaBHEHHUS 3aMMCATh B MOJICKYJISPHOM U HOHHOM BHJIE).

14. ®u3nko-xuMHUYECKasi IpUPO/ia PACTBOPEHMSI U pacTBOpOB. B3anMoeiicTBue pacTBOpuTeNs
U PaCTBOPEHHOTO BellecTBa. PacTBOPUMOCTh BEILIECTB.

15. CnocoObl BbIpaKeHHs] KOHIIEHTPAlMM pPacTBOPOB: MaccoBas [0Jii PacTBOPEHHOIO
BeIeCTBA (MPOLIEHTHAs ), MOJISIPHASI.

16. Teopus snekrponuTrdeckoi aucconnanuu. CTENeHb MEKTPOIUTHISCKON TUCCOIUAIIUN U
(bakTopsl ee 3aBUCUMOCTU. CUIIbHBIE U CPEJHUE AIEKTPOJIUTHI.

17. Hduccoumanus Boabl. Bogopoansiit mokaszarens. Cpesa BOJAHBIX pACTBOPOB DIIEKTPOIUTOB.

18. I'maponus coneu, TUIIBI THAPOIIU3A.

19. Crenennp oxucieHus. OKHCIEHME W BOCCTAHOBIICHHE. BaKHEHIIME OKUCIUTEIH U
BoccTaHoBuTenn.  Kiaccupukanus — OKMCIUTENbHO-BOCCTAHOBUTENBHBIX  peaknuil.  Meroa
JNIEKTpOHHOTO OanaHca. BnusHue cpeapl Ha MNPOTEKAHME OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB.

20. DnexkTpoAHbIE TMOTEHUUAIBl. P cTaHIApTHBIX — ANEKTPOJHBIX  MOTEHIMAJTIOB
(2MEKTPOXMUMHUYECCKUH Psijl HAPSDKEHU METAJIJIOB).

21. ITpocTbie U CIIOKHBIE BEIIECTBA.

22. Oxcuppl, X K1acCHu(pUKAIKS, CTIOCOOBI MOTYYEHUS U XUMHUYECKUE CBOHCTBA.

23. OcHoBaHwus, NX KJacCcU(UKAIUs, CITIOCOOBI TOJyYeHUSI 1 XUMUUECKHE CBOMCTRA.

24. Kucnotsl, ux KiaaccuuKarus, cnocoObl MOJydeHUs © XUMUYECKHUE CBOWCTBA.

25. CpenHue conu, UX KilacCU(PUKAIMs, CIIOCOObI MOTY4YEeHUS U XUMUUYECKUE CBOMCTBA.

26. Conu cpegHue, KUCIble, OCHOBHBIC U KOMITJIEKCHBIE.

27. AM$OTEepHOCTh OKCHJIOB M THAPOKCHIIOB MEPEXOJHBIX METAIJIOB: B3aUMOJIEHCTBUE C
KHCJIOTaMH U IIEJI0YaMHu.

28. IlonoxeHne METAUIOB B MEPUOJAUYECKOIN CUCTeME U OCOOCHHOCTH CTPOSHHUS UX aTOMOB.
[IpocThle BellecTBa - METAJIBI: CTPOEHUE KPUCTAIUIOB U METAJUTMUECKask XMMHUYECKasi CBA3b.

29. Ionoxxenue HemeTa1oB B [leproanueckoit cucreMe, 0COOEHHOCTH CTPOCHHUS UX aTOMOB.

30. IlpenmeT opraHu4ecKOl XUMUHU, €€ 3HAUCHUE.

31. OcHOBHBIE NIOJIOKEHUSI TEOPUU XUMUYECKOTO cTpoeHust A. M byrneposa.

32. U3omepus. Buapl uzomepun.

33. Knaccudukanuys opraHuuecKux COSAMHCHHUH.

34. Ilonatue o PyHKIIMOHATBHBIX TPYIIaX U TOMOJIOTHYECKUX psax.

35. OcHOBBI HOMEHKJIATYphl Opranuueckux coeaunenuil. [Ipasuna MIOITAK.

36. Tumbl 1 MEXaHU3MBI OPTAaHUYECKHUX PEAKIIUN.

37. U3omepusi, HOMEHKIIATypa, CIIOCOOBI MOIy4YEHUsI U XUMUYECKIE CBOWCTBA aTKaHOB.

38. M3omepusi, HOMEHKIIATypa, CIIOCOOBI MOIy4YeHUsI U XUMUYECKIE CBOWCTBA aTKEHOB.

39. M3omepusi, HOMEHKIIATypa, CIIOCOOBI MOTyUYeHUs U XUMUYECKUE CBOMCTBA aTKUHOB.

40. JIlueHoBbI€ yIiIeBOAOPO/Ibl, 0COOEHHOCTH UX CTPOCHMS U CBOMCTBA.

41. OcoOeHHOCTH apOMAaTUYECKOU CBSA3M. XUMHUYECKHUE CBOMCTBA apeHOB. [IpaBuia opueHTanuu
B PEAKIUAX ANEKTPOPUIHHOTO 3aMEIECHUSI.

42. IlukioanKaHbl, CTPOEHHE, CIIOCOOBI MOTy4EHHs, 0COOEHHOCTH XUMUYECKUX CBOMCTB.

43. OpgHOaTOMHBIE CHHUPTHI (M30MEpHs, CHOCOOBI TMOJYYeHHs, OCOOCHHOCTH pEeaKIMOHHON
CIOCOOHOCTH TMAPOKCOTPYIIIbI, XUMUYECKHE CBOMCTBA).

44. MHOroatoMHble CHUPTHI (M30MEpHUsA, CIIOCOOBI MOJMY4YEHHUs, OCOOCHHOCTH PEAKIMOHHOM

CIOCOOHOCTH THAPOKCOTPYIIINbI, XUMUYECKHE CBOMCTBA).
28



45. ®eHobl, CTPOCHUE CBOMCTBA, AaHTUCETITUYECKAsI AKTUBHOCTb.

46. Anmpaeruabl M KETOHBI: M30MEpHs, HOMEHKIATYpa, CHOCOOBI MOJYyYEHUS U XUMHUYECKUE
CBOMCTBA.

47. Kap6onoBblie KUCIOTEL. CTpoeHHE, H30MEPHs, CITIOCOOBI MOIYYEHHSI U XUMUYECKHUE CBOWCTBA.

48. XKupbel, ux kimaccuukanus, CTpPOCHHE, XHMUYECKHE CBOWCTBA, NPUMEHEHHE U
OHMOJIOTHYeCKast POJIb.

49. Mbla, ostyueHue 1 XMuMUYECKHE CBOMCTBA.

50. VYrneoapl. Krnaccudukamus yriaeBogoB. MoOHO3bI - MEHTO3bI M TeKCO3bl. OnTHUYecKas
nzomepusi MoHocaxapunoB. D- u L-popmbel. Tayromepust yriaeBonoB. AHOMEpPHI. | IHMKO3MIHBIN
rupokcuil. PU3NYECKUE U XUMUYECKUE CBOMCTBA. [lonyyeHrne u npumMeHeHue.

51. ucaxapuasl, kiaccuukaius, CTpOCHHE, CBOUCTBA, IPUMEHEHHUE.

52. Baxueiimue nonucaxapuasl. Kpaxman u 1esmiosno3a, CTpoOeHHe, CBOMCTBA, IPUMEHEHUE.

53. AzoTcoaepxaliie coeTuHeHrss. AMUHBI. AHUJIMH.

54. AMUHOKHUCIOTHI, KJIaccu(uKalusg, CTPOEHUE, [OJIydeHHE, CBOMCTBA, IPUMEHEHHUE.
3aMeHHMbIE U HE3aMEHUMbIE aMUHOKHUCIIOTHI.

55. benku, kiaccudukanus, CTpoeHue, cBoiicTBa, KauecTBeHHBIE peakiny Ha OCTKU.

56. CunTes, aHaIM3 U KIacCUPHUKAIHS BEBICOKOMOJIEKYISPHBIX coennHeHnd. OCHOBHBIC TTOHSTHUS
XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHWH: MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO, CTENeHb
MOJIMMEPHU3aliH, CpedHssl MoJieKyasipHas macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYISPHBIX
COEIMHEHUH — MOJMMEPH3aIIHs U MOJMKOHICHCALUS.

57. Tlonumepsl, ux KiaccupuKanus, IpuMepbl, IpUMEHEHHE.

58. BonokHa, knaccudukanms, IpuMeHEHHE.

59. Ponp xumun B obecrieueHUH HKOJOTHYECKON, YHEPTreTUYECKON M MHIIEBONW OE30TacHOCTH,
Pa3BUTUU SKOHOMUKH, CO3JJaHUH WHHOBAIIMOHHBIX MaTepUasoB.

60. DKoJIOTHYECKHE aCTIeKThl XUMHUECKOW YKOHOMHUKH.

61. BausiHue MHHOBAKUMK HAa 5KOHOMUKY U YYET B XUMUHU.

62. Ponp OyxydeTa B XUMHUYECKOM TPOMBIIIICHHOCTH.
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