OEAEPAJILHOE TOCYJIAPCTBEHHOE BIO/UKETHOL OLPA3OBATEJILHOE
VUPEKEHNE BHICHIETO OBPA3OBAHN? '
JIATECTAHCKHI TOCYJIAPCTBEHHBIH MEJATOT'MYECKNHA
YHUBEPCHUTET»

» I"

"y \

‘L J
v" 5 )

s u\-"‘. '1 ”_ """‘ M X
IS ALY 3 -~ VAR ‘:’_-_-‘. . O,
57/ Q A A% .
A "’r?"/YTBEP}KI[AIO
JO X &)/ 7
1 ' 1

P 'y
YENEES

op o YMP
. A. JInOHpoOB

®OH/I OIIEHOYHBLIX CPEACTB
MO JUCIIUIIJIMHE

C0OO0.01.05.XUMMUA

Hanpasienne nmoarorosku: 44.02.02 IlpenogaBanue B Ha4alIbHBIX KiIaccax
KBajnpukanus: y9uTe/Ib Ha4aJIbHBIX KJIAaCCOB
Cpoxk ooy4yenus: mo OII: 3r.10mec. (ounas), 4r. 4mec. (3a04Has)

@opmbl 00yueHHsI: OYHAsL, 3a09HAs
O6paszosarensHbii crangapt (PI'OC) N 742 ot 17.08.2022

Maxauxkasna 2023



ABTOD (b1)-cocTasurean: Mmiosa J[.M.

(DOHI OLECHOYHBIX CPECTB YTBEPK/ICH

Ha 3aCC/1aHUH )“WGHO-M@TO,’IHQCCKOFO COBCTAa

AUTLY (nporokon Ne3 ot «28» anpens 2023r.

[1peacenarens YMC n}b,.H, npodeccop

,.—/C #
JuGupos U.A. “ ‘D”"/EFI/’E’ 2504 25

MOAIMHCH Jarta



COJIEP)KAHUE

1. TIACIIOPT ®OHJA OLHEHOYHBIX CPEJACTB ........ccoiiiiiiiiiiiiiiiiit e e

2. PE3YJIbTATHI OCBOEHUSA YUYEFHOM JUCIUIIIUHBI, TIOJJIE;KAIITUE
TTPOBEPKE . . ... e e e

3. ®OH/] OONEHOYHBIX CPEACTB VISl TEKYHIEI'O KOHTPOJIA u
IMPOMEXYTOUHOM ATTECTAIIMM........ccuevnniereeennennerneeeneeneeneeenees oee
3.1. DOpPMBI Y METOIBI OLIEHUBAHMS. . e uvvvveeeeeeeeeennnnnnneneeeeeeeeeseeeeennnnnnneeens
3.2. DOoHJ, OLIEeHOYHBIX CPEICTB AJISI TEKYILETO KOHTPOJS . ¢t tunnnnnnneeeeeeeeesennnne
3.3. KPDUTEDUU OLIEHUBAHUS . eeveennnnnneeeeeeeeeeeeseeeennnnnnneeeeeeeeeeesesesnnnnnnneens
3.4. @DOH[ OLIEHOUHBIX CPE/ICTB /I IPOMEKYTOUHOM aTTECTALMH. .. c'ueeneennenn...
3.5, KIIFOUM K TECTAM. . et uuttitttiit ettt ettt ettt ettt eeaaeeans
3.6, KPHUTEDUU OLICHUBAHUS. . .ot enneeetteeeeeeeeeeannnnnneeeeeeeeeseeeesannnnnnnneees

4. THOOPMAILIMOHHOE OBECIIEUEHME...............c.ooiiiiiiiiiiiiiieies



1. IIACIIOPT ®OH/JIA OHEHOYHbLIX CPE/ICTB

®oHy oreHouHbiX cpeAcTB (POC) paspaboraH Ha ocHOBe PezepanbHOTO
rocy/iapcTBeHHOro 00pa3oBaTe/IbHOTO CTaHJapTa CpejHero TmpodecCUoHaabHOTO
obpazoBanus (®PI'OC CIIO) mo crienmansHOocTH 44.02.02 IpernojaBaHre B HayaldbHBIX
Kjaccax yrBepxaeHHoro Ilprvkazom Munnpocsemjenusi Poccuu Ne742 ot 17.08.2022 v B
COOTBeTCTBUM C paboueii mporpammoit gucturuiiabl CO0.01.05 Xumus

@®OC BK/IHOUaeT KOHTPOJIbHbIE MaTepHaJbl AJ1s TIPOBeJeHHs TeKYILero KOHTPOJIS U
TPOMEXXYTOUHOM aTTecTalluu B (popMe 3ayeTa, KOTOPbie IMO3BOJISIIOT OLIEHUTb YPOBEHb
JOCTYKEHMS], 3aIJIaHUPOBAaHHBIX Pe3y/IbTaTOB 00yUeHus 110 yueOHOM JUCIUTIHE.

Tekymuii KOHTPO/Ib YCIIeBAEMOCTH OCYILECTBJISIeTCA C LeJIbI0  PeryJsisipHOro
Hab/roIeHrsT 3a XO/IOM TI0O3TAlHOTO OCBOEHHWs OOYYarol[UMUCS MarepuasioM yueOHOM
JUACLUILIMHBI, ONTHMH3ALIUA  yIIpaB/ieHUsT ~ 0Opa3oBaTeNlbHOH  JIeSITe/IbHOCTBIO
oOyyJaronuxcsi, CBOeBpeMEHHON KOPPEeKTUPOBKM TepCOHalbHBIX 00Opa3oBaTebHbIX
pe3y/bTaToB, 00yUaroIMXCs elarornueCKUMM CpeiCTBaMHU.

TekyllleMy KOHTPOJIIO YCIIeBaeMOCTU TMOJyiexkaT Bce oOydaroiiyecsi, OCBauBaroIe
yuebHYI0 JUCLUIUIMHY.

Texyliyii KOHTPO/Ib TIPOBOJIUTCSI B TIpefiesiax yueOHOTO BpeMeHH, OTBeJ[eHHOI0 Ha
W3yueHWe UCLUIUVIMHBI  TPAJAWLMOHHBIMM M  WHHOBALMOHHBIMM  MeTOZaMu  C
WCII0/Ib30BaHMEM COBPEMEHHBIX TEXHOJIOTHUM.

Pe3y/nbTaThl TEKYIIETr0 KOHTPOJIS yCIIeBaeMOCTH OOydaroluXxcsi B BHE OL[eHKH B
6a/uTbHOM BBIpaXKeHUH («5», «4», «3», «2») 3alMChIBAlOTCA B JKypHasie yueOHBIX 3aHSATHM.

IIpoMe)xXyToUuHasA arTecTams 10 yuyeOHOW JUCIUTUIMHE TIPOBOAUTCS C I[e/IbIO
OLIEHKM YPOBHSI OCBOEHHSI TEOpPeTHMUeCKUX 3HaHWM, yMeHWH, IIpUoOpeTeHHOro
MPaKTAYECKOr0 OMbITa.

@®opMbl U NEPUOIUUHOCTb TMPOMEXYTOYHOM aTTeCcTalud TI0 AUCLUILIIMHE
orpeiesisitoTCsl yueOHbIM TIaHOM 00pa3oBaTeIbHOM ITPOrpaMMBbI 3ayerT.

OK3aMeH MPOBOIUTCS HEMMOCPeACTBEHHO MOC/Ie 3aBepIleHrst 0CBOeHUs JUCLUILIMHBI,
B CPOKH, yCTaHOBJ/IEHHbIE Ka/leHAAPHBIM yueOHbIM rpaukomM. JK3amMeH POBOUTCS B [ieHb,
0CBOOOXKIEHHBI OT IPYyrux GopM yueOHOM Harpy3KH.

OK3aMeHallMOHHbIe BOTIPOCHI Y 3a/laHUsl COCTAaBJISIIOTCS Ha OCHOBe paboueii
MpOrpaMMbl  JUCLUIUIMHBL.  JK3aMeHallMOHHbIEe  BOMPOCHI W 3a/laHUsl  [JOJDKHBI
COOTBETCTBOBATH IIPOBEpSEMbIM pe3yJbTaTaM OOy4YeHUs U [JOBOJATCS [0 CBeJeHUs
o0yuarolXcs B TeueHUe TePBBIX JIBYX MecCsAlleB OT Hauaia 00yJeHusl.

2. PE3YJIbTATHI OCBOEHUSA YUYEBHOU JUCIIUTL/IMHBI

OcBoenue yue6Hol gucuuyruiiabl COO.01.05 Xumus HaripaByieH Ha )OpMUPOBaHUE
HIDKeC/IeIyIOIIUX YMeHUH, 3HaHUM U 0011UX KOMIIeTeHL[UH: -
yMeTh:

- HasblBaTb M3y4YeHHble BeleCTBa [0 TPUBUAJIBHOW WIA MeXAyHapOJHON
HOMEHK/IaType;

- OIpeje/ATh: BaJIeHTHOCTb M CTelleHb OKUC/IeHUS XUMUUYeCKUX 3JIeMEeHTOB, TUII



XUMHUUECKOM CBSI3U B COEJIMHEHUSIX, 3apsifi MOHA, XapaKTep CpeJbl B BOJHBIX pacTBOpax
HEOPraHWYeCKWX U OpraHUueCcKWX COeJUHEeHWW, OKHUC/IUTelb W BOCCTAaHOBUTEJIb,
TIPUHA/JIEKHOCTh BeLeCTB K PpasHbIM K/jaccaM HeOpraHhyeCKMX W OpraHhyecKux
coeJIHeHWH;

- XapakTepu30BaTh: 3/7eMEeHTbl MaJblX M[EPUOJOB II0 UX TIOJIO)KEHUI B
neproudeckoit cucreme [I. M. MeHeneeBa; o0Iiye XUMHUYeCcKUe CBOMCTBA MeETAaJUIOB,
HEMeTa/UIOB, HEOPraHWYeCKUX Y OpPraHUueCcKUX COeJWHEHWW; CTPOeHHWe M XUMHYEeCKHe
CBOMCTBA U3y4YEHHBIX HEOPraHUYECKHUX U OPraHUueCcKuX COeMHEHN;

- OOBSICHATB: 3aBUCHUMOCTb CBOMCTB BeILleCTB OT UX COCTaBa M CTPOEHUSs1, IPUPOAY
XMMMWYECKOU CBSI3U (MOHHOU M KOBaJIEHTHOM, MeTa/l/TM4eCKOU U BOJOPO/IHOW ), 3aBUCUMOCTD
CKOPOCTU XMMHYECKOU peakld U TOJI0KeHHe XMMHUYeCKOro paBHOBECHUSI OT pa3/IMUHbIX
(hakTOpOB;

- BBIIOJHATH XWMHWYECKUW SKCIIEPUMEHT II0 PAaClO3HAaBaHUI0 BaKHEMIINX
HeOpraHW4yeCcKrUxX U OpraHnueCcKuXx BelleCTB;

- TMpPOBOJUTH: CAMOCTOSITeJIbHBIM  TMOWCK  XWMHUYECKOW HH(popMauud C
VCTIO/Ib30BaHMEM  Pa3/IMYHbIX  UCTOYHUKOB -  (HAYYHO-TOMYJIAPHBIX  W3JIaHUU,
KOMIIBIOTEPHBIX 0a3 [aHHBIX, pecypcoB VIHTepHeTa); WCIIO/Ib30BaTh KOMITbIOTEPHBIE
TeXHOJIOTUU [jis1 00paboTKU 1 Tiepejaul XMMUUeCcKol nHGopMal[uu U eé Tipe/iCTaB/IeHUs B
pa3/iMuHbIX (hopmax;

-3HaTh:

- Ba)KHeWIlMe XUMHUUYeCKHWe TOHATUS: BelleCTBO, XWMHUYECKUM 37eMeHT, aroM,
MOJIeKYJ1a, OTHOCHTE/IbHbIE aTOMHbIE U MOJIEKYJISIPHbIE MacChl, KOH, a/lJIOTPOIIHsI, U30TOIBI,
XUMUUeCKasi CBs3b, 371eKTPOOTPULIATE/IbHOCTb, BaJleHTHOCTb, CTEleHb OKWC/IEeHUs, MOJIb,
MOJIsIpHasi Macca, MOJISIPHbIM 00bEM ra3000pa3HbIX BeIlleCTB, PACTBOPHBI, /ME€KTPOJUT U
HEe3JIeKTPOJIUT, 3JIGKTPOJIUTUYeCKass [AUCCOLMAaLUs, OKWUC/IMTeIb W BOCCTAHOBUTEb,
OKHC/IeHWe W BOCCTaHOBJIEHHE, TeIIOBOM 3((eKT peaklyd, CKOPOCTb XHWMHUUYECKOU
peaklyy, KaTajau3, XMMHYeCKOe paBHOBeCHe, YIJIepOAHbIA CKeseT, (YHKLMOHAIbHas
rpyIia, U30Mepusi, TOMOJIOTUS;

- OCHOBHbIe 3aKOHbl XMMMM: COXPaHeHHsI MacChl BellecTB, MOCTOSIHCTBA COCTaBa
BelecTs, [lepuognueckuii 3akoH 1.11. MeHzeneesa;

- OCHOBHBIE TEOPUM XUMUM: XUMHUYECKOU CBSI3U, 3JIEKTPOJIUTUUECKOM JAUCCOLMALINY,
CTPOEHUs] OpraHu4yeCcKUX U HeOpraHWyeCKux Coe/JMHeHUl;

- Ba)KHeHIlMe BellecTBa U MaTepuasbl: Ba)KHEWIIMe MeTasulbl U CI/IaBbl; CepHas,
cofnsiHasl, a30THasi M YKCyCHas KHCJIOThI; OsiaropofiHble rasbl, BOJOPOJ, KHCJIOPOZ,
rajioreHbl, IIIe/IOUHble MeTasllbl; OCHOBHbIE, KHCJIOTHble W am¢OTepHble OKCUAbI U
TU/IPOKCU/bI, IE/I0YM, YIVIEKUC/IbIA M YrapHbld rasbl, CEpHUCTBIM ra3, aMMHaK, BOJa,
TIPUPOJHBIN Ta3, MeTaH, 3TaH, JSTWIEH, aleTWIeH, XJIOpWJ, Harpus, KapOoHaT U
rugpokapOoHaT HaTpusi, KapOoHaT U ocdaT Kamblys, 6eH30J1, MeTaHOJI, TAHOJI, CJIOXKHbIE
5¢UpBbI, )XUPbI, MblJIa, MOHOCaXapu/bI(T/IFOK03a), AUcaxapubl (caxaposa), MoJrMcaxapyuibl
(kpaxman U 1je//TH0703a), aHWIWH, AaMHWHOKUC/IOTHI, OeslkKu, WCKYCCTBeHHble U
CUHTeTHYeCKue BOJIOKHA, KayYyKH, [171aCTMacChl.



001I[He KOMIIeTeHI{HH:

OK 01. Beibupatb criocobbl pelieHusi 3afiau MpodecCHOHANbHON [1eATelbHOCTH
TIPUMEHUTEIBHO K Pa3/IMYHbIM KOHTEeKCTaM;

OK 02. Mcronb30BaTh COBpeMeHHbIe Cpe/iCTBa MOMCKa, aHa/ii3a U UHTepIipeTaLiu
vHpopMaLMd, U  UHQOpPMALMOHHbIe  TEXHOJOTMU /I  BBINIOJIHEHUS  3ajay
1po(heCCUOHAILHOU [eSITe/IbHOCTY;

OK 04. 3ddeKkTBHO B3aMMO/eMCTBOBATh 1 paboTaTh B KOJJIEKTHBE U KOMaH/E;

OK 07. CopeiicTBoBaTh COXPAHEHHIO OKPY’KaroIllel Cpejbl, pecypcocOepesxeHuto,
TIPUMEHSATb 3HaHWsS 00 W3MeHeHWW KIMMaTta, NPUHLUILI OepeXkTMBOTO TIPOM3BOJICTBA,
53¢ (QeKTUBHO 1eUCTBOBATh B UYPE3BbIUAMHBIX CUTYALUSIX;

JIMYHOCTHBIE pe3y/IbTaThl:

JIP 2 TlposiByisirOlIM aKTHMBHYIO TPaKAAHCKYHO TMO3ULIUI0, JE€MOHCTPUPYHOLIUM
MPUBEPKEHHOCTh TIPUHLMIIAM YeCTHOCTH, TOPSI0YHOCTUA, OTKPBITOCTH, SKOHOMUUYECKU
aKTHUBHBIM M yYaCTBYIOLLUW B CTYZleHUECKOM U TEPPUTOPUATIbBHOM CaMOYyTpaB/IeHUH, B TOM
yuc/ie Ha YCAOBUSX [10OpOBOJIbYUECTBA, TPOAYKTHBHO B3aUMO/IeHCTBYIOIIUNA U
yUaCTBYIOIIUM B [iesiTe/IbHOCTU 0011[eCTBeHHBIX OpPTraHM3aLIUM.

JIP 4 TIposB/sAIOIIAN Y IeMOHCTPUPYIOIIUM YBaXKeHUe K JTFO/ISIM TPY/la, OCO3HAIOLIAN
1[eHHOCTb COoOCcTBeHHOTO TpyZa. CTpemsiiuiici K (OPMHUDOBAaHHIO B CETEBOU cpefie
JTMYHOCTHO U NMpodeCcCHoHabHOTO0 KOHCTPYKTHUBHOTO «I1[M()POBOTO Ciefja».

JIP 16 IIpuobGpeTreHre o0yUyarolUMHICS COL[MAbHO 3HAUMMBIX 3HAHWM O TIpaBUJIaxX
BeJIeHUs YKOJIOTUUeCKOTo obpa3a yKU3HM 0 HOpMax M TPAJUIUSAX TPY/I0BOU AesITe/TbHOCTH
ye/l0BeKa O HOpPMax W TPaAULMSX TIOBeJleHUs YejloBeKa B MHOrOHAL[MOHA/TBbHOM,
MHOTOKY/IbTYPHOM OOI1IecTBe.

JIP 23 TlonyueHwe oOydYarOIIMMHCS  BO3MOKHOCTH  CaMOPACKpPbITHSI U

caMmopeanu3aLys JUUHOCTH.

JIP 30 Ocy1iiecTBASION[NIN TOWCK 1 UCIIO/Tb30BaHe HHMOpMaIuH, HeobXoAuMo /st
3¢ (}eKTUBHOTO BBLITIOJIHEHUS pa3/IMUHBIX 3a/au, MpodeCcCUOHATBLHOTO M JIMUHOCTHOTO
Pa3BUTHSL.

dopmoi TPOMEXXYTOUHOU aTTecTaluu 110 yueOHOM JUACLIATITIMHE

SIBJISIETCS 3a46T.



3.1. ®oHJ OL|eHOYHBIX CPe/JCTB

PE3YJIbTATBI OCBOEHNSI YYEBHOM JIVICITUII/IVHBI (ITPEJIMETA),
IMOJJIEXXKAIIUE ITPOBEPKE
B pe3ynabTare aTrecTanu 1o yuyeOHOUW gucHuriiHe (TIpeAMeTY) OCYIIeCTB/ISIeTCs
KOMIJIEKCHasi TIpOBepKa C/AeAYyIOI[MX YMEHWW W 3HAaHWM, a TakKe JUHAaMHUKa (POpMUPOBaHUS
0011MX, MpodecCUOHaNTbHBIX KOMIETeHLIUA U TMUHOCTHBIX Pe3y/bTaTOB B paMKaX MpPOTrpamMMbl
BOCITUTaHUSI:

dopMma 1 MeTo/bI

Pe3y]’leaThl Oﬁy‘—IEHl/IH: KOHTPOJIA U OL€HKH

IToka3sarTe/u OI[eHKH pe3y/ibTaTa

yMeHUs, 3HAHMS, pe3y/bTaToB
KOMIIeTeHI[UM U 00yueHus
JIMYHOCTHBIE pe3y/IbTaThl
Ymetn:
HasbiBath i3yuyeHHBIE 1) HanmcaHve W 4UTeHHWe  3HAKOB YcTHBIN ompoc.
BellleCTBa [0 TPUBUAIBLHOW | XUMUYECKUX 3/IeMEHTOB; Pe3ynbTatsl
150151 MEXXYHapOJHOM | 2) pa3/irnuue MPOCThIX U CJIOKHBIX BeLeCTB, BBITIOJIHEHUS U
HOMEHK/1aType; CcMecel U CI0XKHBIX BeleCTB; 3aLLUTBI
OK 01; OK 02 3) cocraBnenue  ¢GopMyn  OMHAPHBIX TIpaKTUYeCKUX
J1.4,6,7,9,12,13, CcoeZIMHEeHUM U UX Ha3BaHUE,; 3aHATUN U
4) ureHMe W  Ha3BaHue  Qopmyn nabopaTopHbIX pabor.
XUMHYECKUX COeZIMHEeHUH,

TIPUHA/JIEKAIINX K BaXKHEHIIMM KjaccaM
HEeopraHu4ecKuX Coe/JMHeHNH;

5) cocTaB/ieHWe CTPYKTYpPHBIX (opmyn
BCEBO3MOJKHBIX 'OMOJIOTOB U M30MEpPOB

Tnipe/ie/TbHbIX U Herpe/ie/IbHbIX
YT/IeBO/IOPO/IOB;

6) cocraB/ieHWe CTPYKTYPHBIX (opmyn
Ba)KHEHIINX KHUCJIOPO/ZICOZiepyKallivxX

OpPraHUYeCKUX COeIMHEeHUI;
7) HamMcaHue CTPYKTYPHBIX (OpMys BCex
BO3MOXXHBIX M30MEpPOB  a30TCO/ieprKalluX
OpraHUYeCcKHUX COeJUHEeHUH;

8) COCTaB/IeHUEe Ha3BaHUU BCEX

WCTOMb3yeMbIX — (OPMYya  XUMHUYECKUX

COeZIMHEeHUI Io TPUBUAIBHON u

MeKYHapOJAHOW HOMEeHK/IaType.
OrnpeiesiATh: BaJIeHTHOCTh 1) OnpeneneHue cocTaBa BelllecTBa TI0 UWX | Y CTHBIU OTpoOC.
Y CTereHb OKUC/IeHUS dbopmynam; PesynbTaThl
XUMHUUECKUX 3/IEMEHTOB, 2) omnpejeneHve MPU3HAKOB XUMHUUECKUX | BBITIOJTHEHUS U
THI XUMUYECKOM CBSI3U peakiui; 3aLLUThI
BCOEIMHEHUSIX, 3apsi/| MOHa, | 3) MpUMeHeHWe 3aKOHa COXPAHEHHsI MacChl | IPAaKTUYECKUX
XapakTep Cpe/ibl B BOAHLIX | BEI[eCTB MPU HaMCaHWW ypaBHeHUH; 3aHATUN U
pacTBopax 4) cocTaB/ieHWMe  XUMUUYECKHUX  ypaBHEHMWH, | 17abopaTopHBIX paboT.
HeOpraHUuecKux u ypaBHUBaHUE UX;
OpraHUuecKHUx 5) ompejeneHre BaJleHTHOCTU W  CTeNeHU
COeIMHeHUM, OKUC/IUTe/Tb U | OKUCJIEHUs]  3/IEeMEHTOB B HeopraHu4eCKux
BOCCTaHOBUTE b, COeZIMHEHUSIX;
TIPUHA/I/IE)XKHOCTD BellleCTB | 6) ompefeneHWe  BajJeHTHOCTM U CTeNeHU




Kpa3HbIM Kj1accaM
HEOpPraHWUeCKUX U
OpraHUueCcKUx
coeaunenuii; OK 01;
OK 02; OK 04

JIP 2,4, 16, 23,30

OKWC/JIeHUSI ~ 3/IEeMEHTOB B  OpPraHUYeCcKUx
COeIMHEeHUSIX;

7) pacro3HaBaHUe OKHC/TUTE/IbHO-
BOCCTaHOBUTEJ/ILHOTO TIPOLiecca;

8) ompesiesieHie  HaripaB/ieHUsT " JOBYKeHUS"

3JIEKTPOHOB;
9) cocTaB/ieHHe /IEKTPOHHOTO OaaHCa;

10) omnipesiesieHre 3apsijia MOHa;

11) ompeneneHne UW30MEepOB W T'OMOJIOTOB
Pa3IUUHBIX K/1aCCOB OPraHUUeCKHUX COeMHeHU;
12) oripejiesieHre OKMC/TUTEJIS u
BOCCTaHOBUTeJIS B OKHC/IUTe/IbHO-
BOCCTaHOBHUTE/IbHBIX PeaKLUsX;

13)  ormpeneneHue Mo XUMHAYeCKUM (hopMysiam,
TPUHA/IJIE)KHOCTh BeL[eCTB K OIpeZe/leHHOMY
KJIaCcCy COeIMHEeHUH;

14) ompenenenve pH cpeasl  pacTtBopa, B
3aBUCUMOCTH OT THIIa TU/POJIU3a COJIY;

15) onpeneneHue Pa3IUYHBIX BUJIOB
XUMUYECKOH CBsI3U 10 opMyJie HeopraHMyeckux
Y OpraHuYeCcKHX BellecTs;

16)  HamucaHue cxeM oOpa3oBaHUs
XMMUUECKOM CBSI3U B YKa3aHHBIX COe/JUHEHUSIX.

XapakTepu30oBarTh:
3/1eMEeHTbI MaJbIX
MepUO/0B IO UX
T10JIO)KEHHUIO B
[Teproanueckoi cucreme
.. MeHpeneeBa; o01ue
XUMHUUEeCKHe CBOMCTBA
MeTaJl/IOB, HEMeTaJlIOB,
HeOpraHUuyecKux U
OpraHuyvecKux
COeJJMHEHW; CTPOeHre U
XUMHUYEeCKHe CBOKMCTBA
V3y4YeHHBIX
HeopraHuveckux u
OpraHUuecKHUx
COeIMHEeHUM;

OK 01; OK 02; OK 04,
OK 07

JIP 2,4, 16, 23,30

1)  CocraBneHue dbopmyn OKCH/IOB,
BOZOPOJHBIX coeMHeHU HEMeTasl/IoB,
TUIPOKCUJIOB, COJIeH;

2) coCTaB/ieHHWe  CXeM
9JIEMEHTOB  TIePBBIX
[Teproanueckor CUCTEMBI;
3) omnucaHue Ba)KHENIIINX CBOMCTB u
XapaKTepUCTUK XUMUUECKUX 3JIeMEHTOB 0
T7IaHy, Ha OCHOBe MoJIoKeHus1 B [leproanueckon
CUCTEME;

4) aHa/IM3UPOBaHUEOKUC/IUTE/IEHO-
BOCCTAaHOBUTE/IbHBIX CBONCTB aTOMOB, MOHOB U
BeILeCTB, a TaKKe MUX CU/Ibl HA OCHOBE 3HAHUU O
CTPOEHUU U TepUOJUYHOCTH u 1o
MOJIOKEHUIO B

CTPOEHUSA
UeThIpEX

aTOMOB
TIepUOZIOB

YCTHBIM orpoc.
Pesynbratsl
BBITIOJIHEHUS U
3aLLUTBI
MpaKTUYeCKUX
3aHATUM U
nabopaTopHbIX pabor.

[Teproguueckoli cucreme;

5) CpaBHeHUe OTHOCHUTEJTbHOU
3/IeKTPOOTPULIATE/IBHOCTH  37IEMEHTOB 10 UX
nosiokeHuto B [lepuouyeckoli cucreme;

6) cpaBHeHHe (PM3UUECKUX CBOMCTB MeTaJlJIOB
Y HEMEeTaJlJIoB;

7) onMcaHWe OCHOBHBIX XMMWUECKHWX CBOWCTB
MeTaJlJIOB, HEMEeTa/IJIOB U UX COeIMHeHU;

8) mnocTpoeHue CTPYKTYPHBIX (hopmyn
HeOpraHUUYeCKHUX U OpraHuuecKUX coeMHeHu;
9) onucaHue XUMUUECKHX CBOMCTB
B&KHEWILMX K/1aCCOB OPraHUYeCKUX COeJMHEHUN.

OOBACHATD:

3aBUCUMOCTh
CBOWCTB Bel[eCTB OT WX

1) ObbsicHeHHe (PU3MUECKUX U XUMHUUECKUX
sIBJIEHUN C TOUKH 3peHust aTOMHO-

YcTHBIM
Pesynbratsl

or1poc.




cocTaBa U CTpOeHwus,
NIpUpoAYy XUMHUUECKON
CBSI3U (voHHOM u
KOBAJ/IEHTHOM,

MeTa/llTnueCKOu u
BOZIOPO/JHOM), 3aBUCUMOCTb
CKOPOCTH XUMUYECKON
peakiuu U  T0JIOKeHHe

XUMHUUECKOTO PpaBHOBeCHS
OT pas/JMYHbIX (PAKTOPOB;
OK 01; OK 02; OK 07

JIP 2,4, 16, 23,30

MOJIEKYJ/IIPHOTO yUeHUs;

2)  BbIsIBJIEHHE 3aBUCUMOCTH MEX/y CTPOEeHHeM
XMMHWYECKUX COeJJMHeHUH U UX CBOWCTBaMHU ( Ha
ripumepe KUCJIOT, coJiei, OCHOBaHMUH,
yI7IeBOZIOPOZIOB,  KHMCJIOPOJ0CO/IeprKalliix
M a30TCOofeprKalux
OpraHu4ecKux

COeZIUHEeHUI);

3) coctaBieHWe cxeM 0Opa30BaHUs BEIECTB C

Pa3/TMUHBIMUA BU/IaMU XUMHUYECKOM CBSI3H;
4) pa3sbsiCHeHHe 3aBUCUMOCTH CKOpOCTH
XUMHUYECKUX PeakIMii OT Pa3/IMUHbIX (JaKTOPOB U

BBITNO/THEeHUS U
3alL[UThI
MPAaKTUYeCKUX
3aHATUH U

nabopaTopHbIX pabor.

CMeIlleHUs] ~ XMMHUYeCKOr0  paBHOBeCHs B
3aBUCHUMOCTH OT YCJIOBHM TEUEHUs PEaKIIHH.

BbINOMHATE XUMUUECKUI 1) IIpoBeseHre poCTeMILIero YcTHBIN Omnpoc.

9KCITIEPUMEHT 110 XUMHUUECKOT0 SKCIIEPUMEHTA C Pe3ynbTathl

pacro3HaBaHUIO co0OJTr0IeHreM TIpaBUJT TEXHUKH BBITTO/THEHUS U

Ba)KHEHIIINX Ge30macHOCTY; 3alIUTHI

HEOPraHWYeCKuX U 2) HabmoieHve, GUKCAIUS U OTTUCAHNEe TIPAaKTHUECKUX

OpraHUYeCcKUX BeIecTB pe3yJIbTaTOB MPOBEIEHHOT0 KCIIEPUMEHTa; 3aHATUH U

OK 01; OK 02; OK 04, 3) ompesieieHe  BO3MOKHOCTH  TPOTEKaHUs | JabOpaTOpPHBIX PaboT.

OK 07 XUMHUECKMX  TIPeBpAIlleHUd B pa3/IMYHBIX

JIP 2,4, 16, 23,30

YCJIOBUSIX U OLIEHKH MX TIOC/Ie/ICTBUM;
4) Ge3zomacHoe oOpailjeHWe C TOPIOYMMU U

TOKCUUHBIMM  Bell[eCTBaMH{,  J1abOpaTOpHBIM
obopyjoBaHrEM;
5) mnpuroroByeHue pacTBOpOB 3a/laHHOU

KOHLIEHTPALIMHX B GBITy W Ha ITPOM3BOACTBE.

[IpoBouUTh:
CaMOCTOSITEe/IbHBIN TIOUCK|
XUMHYeCKol HHGpopMaLuu g
VICTI0J/1b30BaHUEM

Pa3/IMUHBIX UCTOYHUKOB -
(Hay4YHO-TTIOMYJISIPHBIX
W3/IaHUM, KOMITBEOTEPHBIX
0a3 JaHHBIX, pECYPCOB
WHTepHeTa); UCIOIBH30BATh
KOMIIbIOTEPHbBIE
TEXHOJIOTUH /1151 00paboTKH
Y repejlaud XUMUYeCKOH
vH(pOopMaLK U eé
TIpe/iCTaB/IeHNs B
pa3/iMyHbIX popmax;

OK 01; OK 02; OK 04,

OK 07

JIP 2,4, 16, 23,30

1) Wcnonb3oBaHue OCHOBHOM yueOHOI
JUTEpaTypbl  AJs  TIOMCKAa  XUMHUYeCKOU
MH(poopMaLuy;

2)  UCIO/Ib30BaHWE  JOTIOJTHUTE/TbHBIX

JIUTEPATyPHBIX UCTOYHUKOB;
3) Ucrosib30BaHNe UHTEPHET-PeCypCoB;

4)  cocTaBiieHMe Tpe3eHTaLuil /s 06paboTKH
Y TIpe/ICTaB/IeHUs] XUMUUeCKOW MH(pOPMaLUY;

5) aHa/TM3UpOBaHUe HCTIONb3YeMbIX
VICTOUHUKOB.

YcTHBIN onpoc.
PesynbTathl
BBITIOJIHEHUS] U
3aLLUTHI
MpaKTUYeCKUX
3aHSATUM U
nabopaToOpHBIX padoT.

3HaTh:

Baskueiitiue
TIOHSTUS:

XUMHUEeCKHe

BeIlleCTBO,
XUMHUECKUI 3JIEMEHT,
aTom, MoJIeKya,
OTHOCHUTe/IbHbIE aTOMHbBIE U

1)  BocnpoussejeHue (hopMyMpPOBKH
BKHEHIIINX XUMUYECKU TOHITHH;
2) repeyuc/ieHye
TIPY3HAKOB TOHATHS;
3) yCTaHOB/IEHWe CBSI3UM [AHHOTO TIOHATHS C

CyllleCTBEHHBIX

Y CTHBIN OTpoC.
Pe3ysibTarhl
BBITIOJTHEHUS U 3aLL{UThI
MPaKTUYeCKUX 3aHATUN

1 1abopaTOPHBIX paboT.




MOJIEKYJ/IApHBIE€ MaCChbl, MOH,

aJIJIOTPOTTHS, H30TOITbI,
XUMHYecKast CBSI3b,
3/IeKTPOOTPHLIATETEHOCTB,

BaJIeHTHOCT, CTereHb

OKUCJIEHUSI, MOJTb, MOJISIPHAsT
Macca, MOJISIPHBIM  00bEM
ra3o00pa3HbIX BeIlleCTB,
PacTBOPBI, 3JIEKTPOJIUT U
HE3/IeKTPOJIUT,
3JIEKTPOJIUTHYECKAsT
JIUCCOLMALIMSI, OKUC/UTEb
u BOCCTaHOBUTEJIb,
OKHCJIeHHe U
BOCCTAHOBJIEHHUE, TeIJIOBOH
3¢ deKkT peakiyuy, CKOPOCTb

XUMHUYECKON peakLyu,
Karasms, XUMHUUeCKoe
paBHOBecHe,  yTJIePOJHBIN
cKeneT, (PyHKLMOHA/IbHAas
rpymnia, r3omepus,
TOMOJIOT s

OK 01; OK 02; OK 04,

OK 07

JIP 2,4, 16, 23,30

JIpyruMu, paHee chopMUPOBaHHBIMUY;

4) TIpUBe/IeHHe Pa3HbIX CITIOCOOOB BBIPAXKEHUSI

TIOHATUH;
MICII0/Ib30BAHUE BaKHEHIIINX XUMUUECKUX
MOHATUS /7151 00BSICHEHUS OT/Ie/TbHBIX (DAKTOB U
SIBJIEHUI.

OCHOBHBIE 3aKOHBI XMMHH:
COXpaHeHust MacCChI
BelLleCTB, ITOCTOSTHCTBA
cocTaBa BeIlleCTB,
[Tepuoauueckuii 3aKOH
O..MeHpeneeBa;

OK 01; OK 02; OK 07

JIP 2,4, 16, 23,30

1)  Bocnpou3sBeneHue (hopmyIMpoBKHU
3aKOHOB;
2) MpUMeHeHHe 3aKOHa COXpPaHeHUsi MacChl
BEI[eCTB ~ TPU  HAMWCAaHUM  XUMHUECKUX
ypaBHeHUM;

3) TmpuMeHeHHe 3aKOHAa TIOCTOSHCTBA COCTaBa
BellleCTBa [ijId yCTaHOBJIeHUs TIpoCTeliieit

MOJIEKYJIIPHOU  (hOpMYyJIBI
BeIL[eCTBa;
4) uCrosb30BaHUe 3aKOHa 00BEMHBIX

OTHOILIeHWH TIPY pellieHNM PacYéTHBIX 3a/jau;

5) noHumanue cMbicia [Tepuogyyeckoro 3akoHa
O.N. MeHgeneeBa U WUCIO/Ib30BaHUE €ro i
KaueCTBEHHOT'O aHa/ii3a U 000CHOBaHUS
OCHOBHBIX 3aKOHOMEDHOCTeW CTPOEHUsI aTOMOB,

CBOMCTB  XUMHUYECKUX  3JeMEHTOB M  UX
COoeIMHEeHU;
6) ycraHOB/eHHe 3aBUCUMOCTH MeXay

CTpOeHHeM aTOMd U XUMHWYE€CKHUMH CBOMCTBaMM
3J/IeMeHTa.

YCTHBIM orfpoc.
Pesynbratsl
BBITIOJTHEHUST "
3alUThI
MPaKTUYEeCKUX
3aHATUN u

71abopaToOpHBIX paboT.

OCHOBHBIE TeOpUr XHUMHU:

XUMHUUECKOU CBSI3U,
3/1IEKTPOJIMTUYECKOU
JMccoLaliy,  CTPOeHUs
OpraHUYeCcKHUx u
HEOpraHu4ecKrux
COeJIMHeHWH;

1) Bocripoussenenue

T0JI0’)KeHNH XUMUUYECKHX TeOpUH;
2) TIpuMeHeHHe OCHOBHBIX TI0JIO’KEeHUH
XVUMUYeCKMX  Teopud  (CTpOeHHsT  aToMa,
XUMHUYECKOU CBSI3U, 3JIeKTPOJIMTHYECKON
JUCCoLMaLMi, KUCIOT U OCHOBaHWM, CTPOeHHs
OpraHuYecKux COeJMHEeHWH, XUMHUYeCKON

OCHOBHBIX

YcTHbIN OmpocC.
Pesynbratsl
BBITIOJTHEHUSI u
3aLLUTHI
MPaKTUYeCKUX
3aHATUIN u

nabopaTopHBIX padoT.




OK 01; OK 02; OK 07
JIP 2,4, 16, 23,30

KUHeTUKU) [Jis aHajM3a CTPOeHUsi U CBOMCTB
BeIL|eCTB;

3) oObsiCHeHWe  TIPUMEHUMOCTH
XUMHUYECKUX TEOPH.

HN3yUeHHbIX

BaxHeliliie BellectBa |

MaTepuabl:  BaKHeHIHe
MeTaJI/Tbl ¥ CIIaBbl; CepHas,
CcoJsiHas, a30THasl "
YKCyCHast KUCTIOTHI;
Garopo/iHbIe rassl,
BOJIOPO/I, KHCJIOPOZ,
rajioreHsbl, I1Ie/IOUHbIE
MeTaJlIbl; OCHOBHBIE,
KUCJIOTHBIE U aM(OTepHbIe
OKCHJBI U  THAPOKCH/IBI,

IE/I0UM, YIJIeKUCIbIA U
yrapHbIM rasbl, CEepHUCTBIN
ras, aMMHUaK, BOJIA,
TIPUPOJIHBIM  Ta3, MeTaH,
3TaH, STWIEH, aleTUJIeH,
XJIOPUJ, HaTpwisi, KapOOHAT U
rupokapboHar HaTpus,
KapboHar u docdar
Kasbliys, OeH30/, MeTaHOJI,
3TaHOJI, CJIOKHBIe 3(UpHI,
JKUDBI, MBI/a,
MOHOCaxapu/bI(T/IF0K03a),

Jiicaxapuibl (caxaposa),
rosiicaxapuzibl (Kpaxmasn v

LIe/UTH0/I03a), aHUJIUH,
aMUHOKHCJIOTHI, Oenkuy,
HCKYCCTBEHHbBI® U
CUHTeTUYEeCKHe  BOJIOKHA,

Kay4dyKH, [171aCTMacchl.
OK 01; OK 02; OK 04,
OK 07

JIP 2,4, 16, 23,30

1) Hanmcanve u BocripousBefieHue (HopMy
Ba)KHEHIIIMX XUMUUYECKUX BEII|eCTB;

2) K1accUPUIMpOBaHWe  HEOPTraHUYEeCKHX U
OpraHUYecKUX BeIIeCTB;

M0 BCEM W3BECTHBIM  K/IaCCUGMUKAI[MOHHBIM
TIpU3HAKaM;

3) ycTaHOBIeHUe 3aBUCUMOCTH MEeXIy
MPaKTUUECKMM TPUMEHEHWEeM BeIeCTB U UX
COCTaBOM, CTPOEHUEM U CBOMCTBaMU;

4) Tiepeurc/ieHWe POJIM W 3HAUeHUsl JAHHOTO
BeIIleCTBa B IMPAKTHKE;

5) oOBsicHeHHe 00IIHX CTI0COO0B 1 TTPUHLIUIIOB
TIoTy4eHust Hanboree

Ba’>XKHBIX BeLIeCTB.

YcTHbIN ompoc.
Pesynbrathl
BBITIOJTHEHUSI u
3aLLUTHI
MPaKTUYeCKUX
3aHATUI u

nabopaTopHBIX padoT.




KOHTpPO/Ib U OIleHKa 0CBOeHHsI yUe0HOM JUCIUII/IMHBI 10 TeMaM (pa3jesiam)

No HayMeHOBAHHe TeMbI OK Tekymuii KOHTposib| [IpomMexxyTouHas
ycIrieBaeMoCTH arrecranus
1 | 2 3 4 6
Paspen 1. Teopernyeckue 0CHOBbI XUMHH _ OK 01, OK 02 VCTHBIR onpoc,
1. | Tema 1.1 Ctpoenue atomoB. [Teprouueckuii 3akoH u Tabnmia [1.11. MeHeneeBa
TeCTMpOBaHue
Pa3pgen 2. XuMnueckue peakijuu OK 01, OK 02, YCTHBIM o11poc,
1. | Tema 2.1 Turbl XUMHAYECKUX peaKlIUi OK 04 TeCTUPOBaHUe
2. | Tema 2.2 DneKTpoIUTHUECKast AMCCOLMALMS U UOHHBIN 00MeH
Pa3zgen 3. CTpoeHue BeljecTBa M CBOMCTBA HEOPraHUYeCKHX BelleCTB OK 01, OK 02,
1. | Tema 3.1 Kraccudukaiys, HOMeHK/IaTypa U CTpPOeHUe HeOpraHUUeCKUX BellleCTB OK 04, OK 07
2. | Tema 3.2 ®U3MKO-XxMMHUECKUe CBOMCTBA HeOpraHMYeCKUX BelljecTB. MeTaslibl YcTHBIi orpoc,
3. | Tema 3.2.1 Hemerta/uibl TeCTUPOBaHUe
4. | Tema 3.3 zeHTU(UKAaLMsL HEOPTaHUUECKHUX COeIMHEHUN
Pa3pen 4. CTpoeHue U CBOMCTBA OPraHUYeCKHX CoeJUHeHUH
1. | Tema 4.1 Knaccudukaiiysi, CTpOeHUe 1 HOMeHK/IaTypa OpraHuyeCcKUX BelleCTB
2. | Tema 4.2 CBoiicTBa OpraHMueckux coefimHeHui. [1pesiesibHbIe YyrieBoJ0pO/ibl OK 01, OK 02,
3. | Tewma 4.2.1 HernpepiesnibHble ¥ apoMaTUueCKye yIyieBO4OpPObI OK 04 YcTHbIl o11poc, 3aueT
4. | Tema 4.2.2 CiupThbl ¥ PeHoJIbI. AJIbJIeTH/IbI U KETOHBI TeCTUPOBaHUe
5.| Tema 4.2.3 KapboHOBbIe KUCJIOTBI ¥ CJIOKHBIE 3(UPbI
6. | Tema 4.2.4 A3oTcopepxalye coeMHEeHUsT
7. | Tema 4.3 Opranunueckye Bell[eCTBa B JKU3HeZlesaTeJIbHOCTH YesIoBeKa.
Paspen 5. Kunernueckue ¥ TepMOXMMHUYeCKHe 3aKOHOMEPHOCTH MPOTeKaHUsA .
XUMHUYECKHUX peakiui ¥ CTHBIH OTIPOC,
1. | Tema 5.1 KuHeTnueckue 3aKOHOMEPHOCTH NMPOTEKaHUs] XUMUYECKUX peakLui OK 01, OK 02 TeCTHPOBARHE
2. | Tema 5.2 TepMoXxuUMHUeCKUe 3aKOHOMEPHOCTH TIPOTeKaHHUsI XMMUUYEeCKHUX peaki[ui
Pa3pen 6. /lucniepcHbie CUCTEMBbI OK 01, OK 02, YcTHbIl o11poc,
1. | Tema 6.1 /lucriepcHble cUCcTeMbI U (aKTOPbl X YCTOWUMBOCTH OK 04 TeCTUPOBAHUE
Pazgen 7. KauecTBeHHBIe peakliy 00HapPY)KeHHsI HEOPraHUYECKUX H OK 01, OK 02, YcTHbIM O1pOoC,
OpraHM4yecKHuXx BellecTB OK 07 TeCTUPOBAHNUE
Pa3fen 8. XumMus B 0bITY M IPOU3BO/ICTBEHHOH IeSAITe/THLHOCTH Ye/I0BeKa OK 01, OK 02, YcTHBIM o1poc,
1.| Tema 8.1 Xummus B OBITY ¥ Ha IPOM3BOZICTBE. OK 07 TeCTUpPOBaHUe




4.00H/ ODEHOYHbBIX CPEACTB /I TEKYHIEI'O KOHTPOJIAA 1
IMPOMEXYTOUYHOW ATTECTAILIUA

4.1DopmMbI 1 MeTOABI OLIEHUBAHUSA
@®OopMBI TeKyILlero KOHTPOJIA M0 AUCLUIUIUHE:

-yCTHBIN onpoc ((ppoHTabHBIN, UHAWBUYATbHbIN, KOMOWHUPOBAHHBIN);

- TeCTUpOBaHUe (MMCbMEHHOE);

- TIMCbMEHHas MpoBepKa (OTBEThI Ha BOIPOCHI, pelleHre 3a/ay M NpHUMepOB,
COCTaB/ieHWe Te3UCOB, pedepaToB, BbLINOJTHEHWE CXeM, BbINOJHEHWE 33/jaHud /sl
CaMOCTOSITe/IbHOW paboThI U AIp.);

- TpakThuecKasi rpoBepka (Tpy MpOBeJeHUU MPaKTUUeCKUX U J1labopaTOpHbBIX
3aHSTUN);

-CAMOKOHTPOJIb U B3aUMOMNPOBEPKA.

Bo3moxHbl U Apyrve (OpMbI TEKYLero KOHTPOJSl YCIIeBaeMOCTH, B TOM YMCJIe
VHHOBAL[MOHHbIE HA OCHOBE UH(OPMALIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHH.

[TperosaBaTesib Ha OAHOM YyueOHOM 3aHSATHH MOJKET WCIO/b30BaTh OAHY WU
HECKOJIbKO (hOpM TeKyI1lero KOHTPOJIS.

[TpomMexxyTouHasi aTTecTallks OLleHWBaeT pe3y/bTaThl YyueOHON JesTebHOCTH
oOyuaroluxcst 3a ceMectp (TO/Iyrozue).

OCHOBHBIMM (pOpMaMU MPOMEXKYTOUHOM aTTeCTal[uu SIB/ISIIOTCS: — 3aueT

4.2 3BAJAHUSA NJ11 OOHEHKNW OCBOEHUSA TUCIHUIIJIMHBI (ITPEJMETA)
4.1 Temsbl 3cce (pedepaToB, JOK/IaA0B, COOOIIEHHIA)

1. UcTopus pa3BuTHs XUMUYECKOW Hayku B Poccun.

2. Benukue xumuku Poccum.

3. ’KusHnb u fesarensHocTh [J.U1. MeHpeneesa.

JKu3Hb U fedaTenbHOCTh A. Kekyiie.

JKu3Hb U fedarenbHOCTb A.M. ByT/iepoga.

JKusHb U fedarenbHOCTh B.B. MapKOBHUKOBA.

XuMuUs yrieBoJOPOAHOTO ChIpbsi U MOsi OyAyIiiasi CrieL{uajibHOCTb.

[IpumeHeHue aijeTuieHa

[TepeBO3Ka CIMPTOB 10 ’KeJI€3HOM [J0pOre, MapKHpPOBKa I'PY30B.

0. MetaHoma: xeMobuus 1 xeMopoOusi.

11.  3Oranou: Benuuaiiiiee 6;1aro ¥ CTpalIHOe 3710.

12.  AnKoronusm M ero npoguaakTHKa.

13. MypaBbuHas KUC/I0Ta B IIPUPOJe, HayKe U IIPOU3BO/ICTBeE.

14.  HUcropus ykcyca.

15. TlepeBo3Ka ayibJeruzioB IO >KeJle3HOW JJ0pore, MapKUpOBKa I'PY30B.

16. IlepeBo3ka KapOOHOBBIX KHCJIOT TI0 >KeJIe3HOM opore, MapKUPOBKa
I'PY30B.

17.  CnoxkHble 3(pUpbl ¥ MX 3HaU€HUe B MPUPO/e, ObITY U MPOM3BO/ICTBE.

18.  JKupsl Kak MpoAYyKT MATAHUS U XUMHUUECKOe ChIPbe.

19. 3ameHa )XMPOB B TeXHUKE HETIUILEBbIM ChIPDbEM.

20. Mpeina: npouioe, HacTosiIlee, Oyayiliee.

2 ©OND O A



KonTtpommpyemsie Komnerennuu OK 01 OK 02 OK 04 OK 07.

KOHTpOJIb BBIMOTHEHYS JAHHOTO BH/la CAMOCTOSITe/TbHOU PabOTHI OCYII[eCTBISIETCS BO
BpemMsi y4eOHOrOo 3aHATHS B BHje TPOBEPKH IIperofaBaTesieM IMMCbMEHHOTO 3CCe
(pedepata, foK/Iaza, COOOIIEHNS) UM YCTHOTO BLICTYIUIEHUS] 00YyYaroL[erocs.

KpuTepuu onieHKH:

«5» — 0asiIoB BhICTaB/sieTCss 0OyvaroleMycsi, eC/li TeMa pacKpbiTa BCECTOPOHHE;
MaTepua/ To00paH aKTya/bHbIM, W3/I0)KEH JIOTUYHO W TI0C/e/l0BaTe/bHO; MaTepuasl
JIOCTaTOUHO WJITIOCTPUPOBAH JIOCTOBEPHLIMHM ITPUMeEpaMH; IIpe3eHTalisi BLICTPOEHa B
COOTBETCTBUM C TEKCTOM BBICTYIUIEHWs, apryMeHTaluss M CHCTeMa /I0Ka3aTebCTB
KOPPEKTHBI.

«4» — 0a/NIoB BBHICTAB/SAETCA OOyvaroIeMycsi, eC/Ii TeMa pacKpbiTa BCECTOPOHHE,;
HUMEIOTCSI HETOUHOCTH B TEPMHUHOJIOT MU U U3JI0’KEHUHU, He MCKa)KaloIIie CO/IeP>KaHue TEMBI;
MaTepHa/ ToZ00paH aKTya/lbHbIM, HO HW3/IO)KEH C HapylIeHWeM II0C/Ie/[0BaTeIbHOCTY;
HEeJI0CTaTOYHO ZI0OCTOBEPHBIX TTPUMEPOB.

«3» — DaJIIoB BLICTAB/ISIETCS 00YYAOLLeMYCsl, eC/Id TeMa COODIeHUsI COOTBETCTBYEeT
CO/Iep’KaHuI0, HO PaCKphITa He IMOTHOCThI0; UMEIOTCS CepPbE3HbIe OIMOKN B TEPMUHOJIOTHH
U U3/I0KEHHWHM, YaCTUYHO WCKaXKalolllie CMBIC/I COZIep)KaHusi yueOHOTro Marepuarna;
MaTepua/l HW3JI0)KeH Heroc/iefioBaTe/IbHO W HEJIOTUYHO; HeJ0CTaTOYHO [JOCTOBEPHBIX
TIPYMEPOB.

«2» — Oa//IoB BBICTAB/IAETCS OOydarolieMycsi, ec/idi TeMa He COOTBETCTBYET
COJIep>KaHHWI0, He PACKpPbhITa; TM0A00paH HEeZOCTOBEPHBIM MaTepuas; I'pyOble OIIMOKA B
TEPMUHOJIOTMUA U W3JI0)KEHWH, TOTHOCTBI0 MCKaXKaroll[e CMBICT COJiepKaHus yueOGHOro
MaTepuasa; UHpopmarius u3/io>KeHa HeJIOTUUHO; BBIBOZIbI HEBEPHbIE WIH OTCYTCTBYIOT.

Bomnpocs! Ajis yCTHOr0 onpoca
1. Kakwue BeljecTBa Ha3bIBatOT OPraHUYeCKUMU?

2. CdopMynupyiiTe ¥ TIOSICHUTE OCHOBHbIE TIOJIOJKEHHSI TeOpUM
XUMuueckoro crpoenus A.M. bytiepoga.
3. Kakue npusHaky MoJ/i0>KeHbl B OCHOBY KJ/IaCCU(pMKALMX OPraHAYeCcKuX
CcoeIUHEeHUN?
4. Ha3oBuTe OCHOBHBIE THUIIBI peaklUMd B HEOPraHWYeckou U
OpraHNuYeCcKOU XVMUHU.
5. Kakue peakijuy Ha3bIBarOT peakL[MsIMH JerupUpoBaHus?
6. Kakue yrieBo/iopo/ibl Ha3bIBatOTCs TipefiesibHbIMU? O6111as hopmyiia.
7. Yto Takoe romosiornueckui psaa? [lepeunciivte roMOIOTHYECKUN Psif,
a/IKaHOB.
8. Kakue peakijyy Ha3bIBatOTCA peakLUsIMU [10JIMMeprU3aLiiu?
9. Kakue peakijyy Ha3bIBalOT peakLiUsIMU TUpaTaLiiy, JerupaTaLlu?
10. Kakue peakiuu Ha3bIBalOTCS HerpejenbHbIMUA? Obmias (opmyna
aJIKeHOB.

11.  Uro obiriero u B 4eM pa3Tuuust MeXKIY Peaki[UsiMU TTPUCOeAMHEHN C
y4acTHEeM aTKeHOB

12. W [UEHOBBIX YrJjeBoJopooB? OTBeT TMOATBEPAUTE YpaBHEHUS
XUMUUECKUX peakl[yu.

13. CpaBHure o0mue ¢GOpMy/ibl  UEHOBBIX W alleTU/IeHOBBIX



yTJIEBOZOPOJOB.

14.  CpaBHUTe XMMUUECKHe CBOMCTBA 3TH/IeHA U arleTu/ieHa. Kakue obiie
yepTbl M pas/iiuus Bbl MO)KeTe OTMeTUThH? OTBeT MOATBepAUTe ypaBHEHUSIMU
XAMUYECKUX PeakLuu.

15. Kakue yrneBoZopojbl Ha3bIBAOT apOMaTU4YeCKUMH (apeHsbl)?

IIpuBeguTe npumep.

16.  Kakum ruiameHeM roput 6eH30/1?

17. Kakuve CIUpTbl OTHOCATCA K TMpeJe/ibHbIM OJHOAaTOMHBIM? Kak
(hopMUpPYIOT UX Ha3BaHUA? Kakue BU/Ibl M30MepUM XapaKTepHbI /151 HUX ?

18. K HacTymieHMIO XOJIOZOB B KJIETOUHOM >KUAKOCTM HACEKOMBIX U
HEKOTOPBbIX 3eMHOBOJHBIX Ppe3KO YBeIMUYUBaeTCsd COJep)KaHue TIJIMLepHHA.
OOBsIcCHUTE 3TOT MPUPOAHBIN (aKT.

19. Kakol cmupT B TeXHWKe Ha3bIBalOT JeHarypatoM? ['me ero

WCII0JIb3YHOT?

20.  Ha3oBuTe 06/1aCTH UCTOMBb30BaHUSI TEXHUUECKOTO 3TU/IOBOTO CITHPTA,
STUJIEHTJIMKOJISL Y T/ILIePUHA B YCIOBUSIX yueOHOM MPaKTUKK U B Ballleli Oyayiieit
TIPO()eCCUOHAILHOM eI TeIbHOCTU?

21. Kak B3auMHOe BiMsiHME (PEHUIBHOIO pajuKajga W THPOKCUIbHOW
IPYIIIbI OTPayKaeTcs

22.  Ha CBoMcCTBax (peHosa?

23. @eHON WCNOAb3yeTCss TMpPUA  TMPOU3BOLCTBE  MHOTOUMC/IEHHBIX
TOJIMMEPHBIX MaTeprasoB.

24.  Kakue mpaBWIa TeXHUKH 0€30TIaCHOCTH JO/DKHBI COOJIOJAThCS TIPU
paboTe c 3TuM BetrjectBoM? [Touemy?

25.  Kakue BelrjecTBa Ha3bIBatOTCA anpjerusamu? Kakve Bujbpl U30Mepuy,
XapakTepHbI JJ1 a/lbJerusios.?

26.  Kakue cBoKcTBa (popMarberu/a JeKuT B OCHOBE ero NprMeHeHus ?

27.  Uem OT/IMYAIOTCA  peakLuy [OIUMEpU3alid  OT  peakLUu

TOJTMKOH/eHC AL ?

28. Kakue nprvmMepHble MaTepuasabl Ha OCHOBe (hOpPMasibJeruHbIX CMOJI
WCIIOMB3YIOT Ha TIPOM3BO/ICTBE, CBSI3aHHOM C Ballled TMpodecCHoHaIbHOU
J1esITeTbHOCTBIO?

29.  Kakue BelijecTBa Ha3bIBarOTCSI KAPOOHOBBIMU KMC/IOTAMU?

30. CpaBHUTb CBOWCTBA COJITHOU U YKCYCHOM KHCJIOT.

31. Urto mnpexcraBnsitoT coboit cokHble 3¢upbI? Kak Ha3bIBalOTCA
peaxkLuu UX M0o1yyeHus?

32.  Kakue BelljecTBa Ha3bIBalOTCA yriaeBojaMu? Ha Kakue IpyIiibl OHU
penstcs? Kakoi MpU3HaK MoJIoKeH Ha OCHOBY 3TOM KlaCCU(UKaLKU?

33.  ITouemy r/r0KO3a Ha3bIBaeTCA a/lberuA0CIIUPTOM?

34.  MoHocaxapu/ibl-CPaBHUTb CTPOEHHUE TJIFOKO3bI U (PPYKTO3bI?

Kontpo/mpyemsbie komnerenuu OK 01 OK 02 OK 04 OK 07, IIK 2.1.

KpuTtepum oneHku:
OueHKa «5»: OTBET MOJIHBIA W MPaBU/IbHBIM Ha OCHOBAaHUM W3YUYEHHBIX TEOPUU;



MaTepua H3JI0)KeH B OIpe/ie/IeHHOM JIOTHUYeCKOM I10C/Ie[0BaTeTbHOCTH, JIUTePaTypPHbIM
SI3bIKOM; OTBET CAMOCTOSITe/IbHBIM.

OrjeHKa «4»: OTBeT TIOJIHbIA U TIPAaBU/IbHBIM Ha CHOBAHUM H3YU€HHBIX TeOpHH;
MaTepuan HW3J/IO)KeH B OMpejle/leHHOW JIOTHUecKOu I10Ce/l0BaTe/IbHOCTH, TPU 3TOM -
JIOTTYIIIeHbI IBe-TPU HeCYI[eCTBeHHbBIE OIIMOKH, UCITpaB/IeHHbIE 10 TPeOOBAHUIO YUHTEJIS.

OrjeHKa «3»: OTBeT MOJIHBIM, HO TIPU 3TOM JOIyIlleHa CyllleCTBeHHasi OIMbKa W/In
OTBEeT HeII0O/IHbIN, HeCBSA3HBIN.

OrjeHKa «2»: TIpU OTBeTe OOHApy’)KeHO HeroHHMaHWe Y4YallliMCS OCHOBHOTO
coflep>KaHUsl yueOHOro MaTepuasia WM JIOMYIeHbI CYII[eCTBeHHbIE OIIHOKH, KOTOphIe
oOyyJaroIuiicsi He MOYKeT MCIPaBUTh TPH HABO/SIIHUX BOITPOCAX YUMTEJIs, OTCyTCTBHE
OTBeTa

®DoHJ, 01]eHOYHBIX CPe/ICTB /I TeKYIero KOHTPOJIf
CTpoeHMe U CBOVCTBA OPraHNYeCKHX COeJUHEeHNHU

1. OCHOBHbIE TIOJIOKEHUSI TEOpPUM XHUMHUUeCcKoro ctpoeHus A.M. Bytnepoga.
XUMUYecKoe CTpOEHHEe KakK TOpSIOK COeAUHEHHsS W B3aMMHOIO B/IMSIHUST aTOMOB B
MOJIeKy/ax.

2. I3oMepuis opraHMuYecKux CoeJJMHeHUM, ee BU/IbI.

3. [IpenenbHble  yriaeBOAOpPOAbI, 00ljasi ¢opmysa coOCTaBa, 37eKTPOHHOe W
MPOCTPAHCTBEHHOE CTPOEHHUE.

4. HenpegenbHble yI/IeBOAOPOAbI psia I3TWeHa, oOijasi ¢opmysa COCTaBa,
3JIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOeHUe, Sp2-ruOpuAn3alis 3/1eKTPOHHBIX 00/1aKoB
aroma yrziepoza. Msomepus.

5. AlLleTW/IeH — MIpeICTaBUTe b YIJIEBOJOPOJOB C TDOMHOM CBA3bIO B MOJIEKYJIE, Sp-
rubpuaAn3aIys 371eKTPOHHBIX 00/IaKOB aToMa yTJiepoza.

6. ApomaTuueckue yryieBofiopoApl. CrTpykTypHasi ¢dopmyna 6Gen3zoma (110
Kekyne). 3/1eKTpOHHOe CTpOeHUe MOJIEKY/Ibl, TOYTOPHAast CBSI3b.

7. T'omosoruyeckuii psifi TipeZieIbHbIX OJJHOATOMHBIX CIHUPTOB. DTU/IEHIJIUKO/Ib U
[JIMLIEPUH KakK Mpe/ICTaBUTe/TM MHOTOAaTOMHBIX CITUPTOB. PeHoJ1, cTpoeHue, hr3udecKue U
XHMMMYeCKre CBOMCTBa.

8. Asblerujibl, TOMOJIOTUUECKUM psifi, CTpOeHHe, (YyHKIMOHA/lbHasg Tpymma.
XuWMHyecKre CBOUCTBA ajbleruzioB. [lonyueHre, mprMeHeHre MypPaBbMHOTO U YKCYCHOTO
anbJerui0B.

9. 'omonorvueckuu psifj mpefesibHbIX OJHOOCHOBHBIX KHUCJIOT.

10. T'mroko3a — Ba)KHEMIIWMK TpeCTaBUTe/Ib MOHOCAaXapHW/oOB, CTpPOeHue,

(hr3nueckre u XUMUUeCKUe CBOMCTBA, MPUMeHeHUe.

11. AMWHOKHC/IOTBI, CTPOeHHWe, W30MepHs, (U3NUeckue CBOHCTBA, OCOOEHHOCTH

XMMHUEeCKUX CBOMCTB. buosiornueckoe 3HaueHue anbda'"aMUHOKHC/IOT.



CTpoeHMe U CBOVCTBA OPraHMUYeCKHUX COeJUHeHUMN
ITpakTuueckoe 3auaTe Ne8 PenieHue NpakTUKO-OPHEHTUPOBAHHbBIX 3a/iaHUHU
1o TeMe:
HoMeHKk/1aTypa opraHMuecKMXx coe/JUHeHUH O0T/e/IbHbIX K/IaCCOB
Henb: orpaboTaTh TeopeTHUeCKWe W TIPAaKTUUECKWe HAaBBIKW, HAYUUTbCS
COCTaB/IsATh (DOPMY/ibl U30MEPOB YT/IEBOJOPOAOB U JlaBaTh Ha3BaHWe MpeJe/bHbIM U
HernpeJie/IbHbIM  YTJIeBO/IOPO/iaM; OMpefesiaTh KAacChl OpPraHM4yecKuX BelecTB II0
dbopmysiam.
3a/laHus BBITIOTHSIOTCS B JKypHaJie /i TabopaTOpHBIX U TPaKTUUeCKUX paboT:
1. Ucnione3ysi nporpaMMmy «KOHCTPYKTOD alKaHOB» CKOHCTPYMPYWTE MOJIEKYJIbI
MeTaHa, 3TaHa, MporiaHa.
2. Ucnionb3ysi mporpaMmy «KOHCTPYKTOP a/IkeHOB» CKOHCTPYUDPYMTE MOJIEKYJIbI
9TeHa, TporeHa, OyTeHa.
3. HazoBuTe, coriiacHO MeXXAyHapoIHOM HOMeHK/aType, YKa3aHHble OpraHUuuecKue
COeIUHEeHUS.
4, HamuimuTe CTPYKTYypHble (hOpMy/ibl YKa3aHHBIX MpeJieflbHbIX U HerpezielbHbIX
yT7IeBOZIOPO/IOB.
5. OTBeTUTb Ha KOHTPOJIbHbIe BOIMPOChI M TIOATOTOBUTHCS K  3alllUTe
TIPaKTUUeCKOl paboThl.
Coolepaicarue 3a0auuli: cMmompume memoouueckue yKa3aHusi no NpakmuuecKum
pabomanm.

KOHTpO/IbHBIE BOMIPOCHI.

1. Uto Takoe yrieBogopozsl? Kakue M3BeCTHBI K/1acChl YIJIeBOZOPOZOB?

2. Kakue yrneBoZopozbl OTHOCAT K ajskaHam? Ilepeuucivre Ha3BaHUA
JleCSTU TIepBbIX TMpe/iCTaBUTe/Ield FTOMOJIOTUYeCKOro psijia.

3. KakoBbl 0COOEHHOCTH 3/IEKTPOHHOT'O CTPOEHUS alTKaHOB?

4. Kakve TuUmbl peakUWM XapakKTepHbI AJisi TpefienbHbIX yriaeBogopogos? Ilo
KaKOMYy MeXaHW3My OHU MPOTEKaroT?

5. TlpuBenuTe MexaHW3M peakLUd PaIMKaIbHOTO 3amelleHus B

a/KaHax Ha Tip¥Mepe rajoreHMpOBaHUsl MeTaHa.

6. Kakue yryieBoJjopo/ibl Ha3biBalOT ajikeHaMu? KakoBa ux ob6iias popmya?

7. B Kakve peakUUM TIPUCOEJWHEHHS BCTYMAOT ajKeHbI? IIpuBeauTe MprUMepsl
yPaBHEHUW peakLyH [I/1s1 POITUIeHa.

8. Kakue yrieBo/1opo/ibl Ha3bIBalOT anikuHaMu? KakoBa ux o0iast popmysia?

9. Kakue Tumbl uM30MepuUM XapakTepHbl [/ aJKUHOB? B03MOXHO /U
CylLLleCTBOBaHUE LIUC- TPAHC- U30MEPOB?

IIpakTHyeckoe 3aHATHE
Pemienue 3KcriepuMeHTa/IbHBIX 33/jay 110 TeMe:
"ITosiyyeHue 3TU/IeHA U U3yUYeHHEe ero CBONCTB"

Henb: 3akpervieHWe 3HaHWW O XWMHUYECKMX CBOWCTBAX HerpeJe/bHbIX
yIJIeBOJOPOZOB;  JKCIIEPUMEHTa/bHO IIOATBEpAUTh TeOopeTHYecKhe 3HaHus O
nabopaTopHbIX criocobax MoJyueHus: Herpeie/bHbIX yTeBOJOPOA0B U UX XUMUUYECKUX
CBOICTBAX;

3a/iaHus1 BBITIO/IHSIOTCS B )KypHasie /1/ist 1abopaTopHbIX U MPaKTHYeCKUX pabor:
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1. IlpoBenmeHue OIBITOB:

-- TIOJlyYeHUe TU/IeHa

- TOpeHue 3TU/IeHa

- B3aUMO/IeHCTBHE 3TH/IeHa C OPOMHOI BOZIOM.

- leliCTBUe MepMaHraHaTa Kajiusi Ha 3TUieH

- IO/TyueHue aljeTuieHa.

- TOpeHue alleTu/IeHa.

- OKMCJIeHUe alleTh/ieHa PaCTBOPOM TepMaHraHaTa Kasiusl.

2. 3anucaTh Bce HeoOXOo/MMble YpaBHEHUS] XMMUUECKUX peakluid B W3yueHHbIX

XUMHUYECKHX IKCIIEePUMEHTaXx.

3. OnvcaTh HabOZIeHNs U CZiesiaTh BBIBOJBI O MPo/ie/laHHOM paboTe.

4. OTBeTUTb Ha KOHTDOJIbHbIE BOMPOCHI MW TMOATOTOBUTHCSA K  3allUTe
TIPaKTUUeCKON paboThI.

CodepoicaHue 3a0aHuli: cmMompume mMemoouyecKue yKa3aHusi N0 Npakmuueckum

pabomanm.

KoHTpo/IbHBIE BONIPOCHI.

1. B Kakuve peakuyu NpucOeVHEeHUs] BCTYMNAarOT ankeHbl? [IpyBesvTe mpumepsl
yPaBHEHUU peakLUu [1Jis MPOMr/eHa.

2. Hamuiwvre ypaBHeHHWe peakL|MM rOpeHUs POMU/IeHa U ero B3auMOZEeNCTBUS C
OpOMHOI BO/JOM M MepMaHTaHaTOM KaJlusl.

3. HamuimTe ypaBHeHMe peakLiMM B3aMMO/EMCTBYS TTIeHTeHa C XJIOPOBOJOPOAOM

Y XJIODOM.

4. Kakue peakiuu SB/SIOTCS KayeCTBEeHHbIMM Ha [BOUHYK) U TPOWHYIO

cBsA3b. lIpuBeauTe nprMepsl.

IIpakTHueckoe 3aHATHE
PelieHue 3KCcriepMMeHTa/IbHBIX 3a/la4 10 Teme:
"CBOMCTBA CIUPTOB U a/1bAeTHAOB "
enb: W3yunTh CBOMCTBA OJJHOATOMHBIX 1 MHOTOaTOMHBIX CITUPTOB Ha IIpuMepe
3TaHOJIa U IIML[ePMHA; CBOMCTBA a/ibJleruI0B Ha TipuMepe (hopMasberuza.

3a/laHuisl BBITIO/HSIFOTCS B )KypHaJie /ijis 1abopaTOpPHBIX U TTPaKTUYeCKUX padoT:
1. [IpoBesieHMe OMBITOB:
- TOpeHre OJJHOAaTOMHBIX CITUPTOB.
- B3aUMO/IeNCTBHEe HAaTPpUsl C BOAOW U CITUPTaMH.
- B3aMMO/IEVICTBUE TJIMLIePHUHA C HATPUEM.
- KaueCTBeHHasi peaklysl Ha IJIMLepUH
- OKUCJIeHHe 3TUIOBOTO CIUpTa.
- B3aumo/ieiictBre popmasnbaeruga ¢ Cu (OH)2.
- peakIMs «CepeOpsSIHOrO 3epKasia»
2. 3ammcaTth Bce He0OX0[UMble YpaBHEHUSI XUMHUUECKUX Peaklii B U3yUeHHbIX

5KCIIepUMeHTax.
3. OnmcaTh Hab/IO/IeHUs U CleNlaTh BBIBO/IBI O TIPO/ie/laHHOM paboTe.
4. OTBeTUTb Ha KOHTPOJIbHBIE BOMPOCHI U TTOATOTOBUTHCS K 3alLATe TTPAKTUYECKON

paboThL.

16



Codepoicaue 3a0aHutl: cmompume mMmemooduuecKue yKa3aHusi N0 Npakmu4ecKum
pabomanm.

KoHTpo/IbHEBIE BONIPOCHI.
1. Kake BellecTBa HasbiBawOTCA  cnupramMu? [lo  KakuM  NpU3HaKam
K/1accuuuUpyroT cnupThi? [IprBeauTe NpUMepskl.
2. Hanvivre CTpyKTypHBIe (hOPMYJIbl CIEAYIOLIUX COeJUHEeHUN:
3-MeTwIeHTaHo -3; OyraHon-2; mpomaHauon-1;2; 2-metwnOyrtaHon-2; 2,3,4-
TPUMETHWITIEHTaHO/- 2; MeHTaHAuoN-2,4; 2-MeTU/IIPoIiaHon-2; 2,2-AuMeTunoyTaHosn-1;
3-MeTtundeHor; 3-MeTUI0yTaHAUON- 1,2; 2-MeTU/ITIeHTaHOoI-2; 2,2-TAMeTH/ITIPOoTiaHo-1.
3. OxapakTepu3yuTe Gu3nMueckue CBOMCTBa Iipefie/lbHbIX COUPTOB. Kakoe ux
du3ronornueckoe JieliCTBMe Ha )KHMBble OPraHU3MBI.
4. C KakMMH U3 TlepeurCceHHbIX HIDKe BelljeCTB OyZieT pearpoBaTh 3TU/IOBbIT

CIMpT: OPOMOBO/IOPO/I, BOJOPO/; HaTpPHi, Meb, okcu Meau (II), KoHI[. cepHasi KHCIOTa
TpU pasHOil TeMriepaType, MypaBbuHas Kuciora HCOOH? Hamuiute ypaBHeHUs
COOTBETCTBYIOIIIUX peakiUM U YKaKUTe YCAOBUSI MX TIpoTeKaHusi. Kakue ere
XUMHUYEeCKHe CBOMCTBA XapaKTepHbI [/l TIpe/ieJibHbIX OJHOAaTOMHBIX CIIMPTOB,
paccMOTpHTe UX Ha TpUMepe 3TaHo/a.

5. Hammurmre ypaBHeHUsI XUMHYECKUX peakiiui, COOTBETCTBYIOIIHX
B3auMo/lelicTBuIO TyniiepuHa c: Na, Cu(OH)2, HNO3. Kakas u3 3Tux peakiiuii sSIB/ISIeTCs
KaueCTBEHHOU?

4. M300pa3ute CTPYKTypHble (OpPMYJibI BCeX a/bJeru0B, MOJeKY/IsipHast

dopmyna kotopeix C5H100., mognuiimTe X Ha3BaHUS.
5.C NOMOLIbI0 KaKOM peaklMd MOXXHO [J0Ka3aTb, YTO B pacTBOpPE HAXOJUTCS
aabJerua?

IlpakTH4Yeckoe 3aHATHE
PeliieHHe 3KCIepUMeHTa/ILHBIX 33/1a4 110 TeMe:
" Kap0oHOBbIe KHC/IOTHI M X POU3BOJHbIE "

Ienb: Ha MpakTUUECKUX TIpUMepax 3aKpernuTb 3HaHUSI O CTPOEHUM U CBOMCTBaX
KapOOHOBBIX KUCJIOT, BBICIIMX KAapOOHOBBIX KHUCJIOT. ODKCIePUMEHTaTbHO 3aKperuThb
TIOHSITUS O ’KMPaX KakK CJIOXKHBIX ¢upax

3aZiaHusl BBITIO/IHSIOTCS B JKypHasie /it 1abopaTOpHBIX U MPAaKTUYeCKUX paborT:

1. ITpoBeseHMe OMBITOB:

- B3aUMO/IeHCTBHE YKCYCHOUM KMC/IOTHI C HEKOTOPBIMH MeTa/lJlaMU

- B3aUMO/IeHICTBUE YKCYCHOUW KMCJIOTBI C OCHOBAaHUSIMU

- B3aUMO/IeHCTBUE YKCYCHOW KUCJIOTHI CO CIMPTaMU

- OKHCJIeHWe MypPaBbUHOW KHUCIOThI OKCUJ0M cepebpa

- 9KCIIepUMeHTa/TbHOe Orpe/iesieHue BelljeCTB (KapOOHOBBIX KUC/IOT)

2. 3anucaTh Bce HeOOXOAMMble YpaBHEHUS XUMHUUECKUX peaki[uil B M3yUeHHBIX

9KCTIepUMeHTax.

3. Onucath Hab/r0ieHus U CiesiaTh BBIBO/IBI O TIpO/iesiaHHOM pabore.

4. OTBeTUTh Ha KOHTPOJbHbIE BOMPOChI U TOATOTOBUTHCA K  3all[UTe

TIPAKTHUUeCKOMN paboThI.
CoolepacaHue 3a0aHuli: cMompume memoouueckue yKa3aHusi N0 NpakmuuecKum

17



pabomanm.

KoHTpo/IbHEBIE BONIPOCHI.

1.HarmmiiiiTe CTPyKTypHBIe (POPMYJ/IbI CAeAYIOIIMX KapOOHOBBIX KHUCJIOT: a) 2-
MeTH/I0yTaHOBasi KUC/IOTa, 6) 2,2 TUMeTH/IIPOIIaHOBasi KUC/IOTa.

2. Kakoe opraHudueckoe coefuHeHHWe TIOJIYUUTCA TIPpA  BOCCTAHOBJIEHUU
BOZIOPO/ZIOM OJIEMHOBOW KMCJ/IOTHI? 3alyIInTe COOTBETCTBYIOLIYIO PEaKLIUIO.

3. UeM OT/MYAIOTCS TBep/ible XUPbl OT >KUAKUX? M300pasuTe CTPYKTypHbIE
dbopMyJibl HEKOTOPBLIX Ba)KHEWIIMX KAapOOHOBBIX KHC/IOT, KOTOpPble BXOZST B COCTaB
pacCTUTe/IbHBIX MaceJl.

4. Hamumure CTpPyKTypHY!O GopMysny ClaoKHOTO 3¢upa, 00pa30BaHHOTO
TJIULIEPDUHOM C TTaIbMUTUHOBOM, CTEADUHOBOM U MaC/IsSIHOM KMC/I0TaMM.

JIabopaTropHoe 3aHATHEe (padoTa)

" XuMHUeCcKue CBOMCTBA aHW/IMHA. I[BeTHBIe peakiuu Ha 0e1ku. "

[enb 3aHATHUA: TO3HAKOMUTHCS C OCHOBHBIMM XHWMHUUYECKUMH CBOWCTBAMHU
a30TCo/lepXKallluX  OpraHWYeCKWX  COeJWHEHUN, KaueCTBEHHbIMU  peaKLUsIMH,
WCTIO/Tb3yeMbIMU i 0OHapy KeHUs1 6e/TKOB.

3aZiaHusl BBHITIOJHSIOTCS B JKypHase 7jis J1abopaTOPHBIX U MPAaKTUUeCKHUX paboT:

1.IlpoBeseHuve OMBITOB:

- IoTyueHre aHWIMHa

- B3aUMO/IeHCTBHE aHW/THHA C OPOMHOM BOZIOH

- TOpeHre aHWIMHA
- CBOMCTBO O€/IKOB
- B3aumozencTeue 6emkos ¢ HNO3

- GuypeToBast peakiysi

2. 3ammcaTth BCce HeOOXOAWMble YpaBHEHHUS XMMHUECKUX DeaKIMi B W3yUeHHBIX
9KCIepUMeHTax.

3. Onucatb Hab/IOZIeHs U CielaTh BBIBO/IBI O MPO/iesiaHHOM paboTe.

4, OTBeTUTh Ha KOHTPOJIbHbIE BOIPOCHl U TIOJATOTOBUTHLCS K  3all[UTe
nabopaTopHOM paboThI.

Coolepaicarue 3adaHull: cmompume mMemoouyeckue YKa3aHusi no AabopamopHbIM

pabomanm.

KoHTpO/IbHBIE BOIIPOCHI.

1. Kakue (yHKIMOHAIbHBIE TPYIIbI COlepXXaTCsl B aMUHOKUC/IOTaxX ?

2. YTO Takoe 3aMeHUMbIe U He3aMeHHWMble aMUHOKUC/IOThI?

3. TlpuBeguTe mprvMep apoMaTUuecKoro amuHa. Kakue xumuueckue CBOUCTBa
[UI1 HEro XapaKTepHbI?

4. Hamvivre ypaBHeHUe peakLydy M0JIyUYeHUs1 TPUTIeITH a.

JIaboparopHoe 3aHsATHe (padoTa)
"CBOMCTBA yIJ/IEBOJOB"
Ilenb: Ha MpaKTUUECKUX TIPUMePAx 3aKpervTh 3HAHWS O CTPOEHUM U CBOMCTBaX
YIJIEBO/IOB Ha TpUMepe TJIFOKO3bl U Kpaxmasia. [IpUBUTE 3HaHUsI O 3HAUeHUU YT/IeBO/IOB

18



J1s1 )KW3HelesITeJIbHOCTH OpPraHr3Ma, YMeTb OIpeiesisiTh T/IF0K03Y, (PPYKTO3y U KpaxMaJ B
pacTUTeNbHBIX MPOAYKTaX KaueCTBeHHbIMU PeaKLIUsIMHU.

3aZiaHusl BBITIO/IHSIOTCA B JKypHaste /it 1abopaTOpHBIX U MPAaKTUUeCKUX paboT:

1. [IpoBesieHMe OITBITOB:
- B3aUMO/IeMCTBHUE T/TFOKO3bI ¢ TUApoKcuaoM meau Cu(OH)2

- peakius «cepeOpsSIHOTO 3epKasia»

- 00yrIMBaHKe caxapo3bl

- TU/IPOJIN3 CaXapo3bl

- IPUTOTOBJIEHNe KPaxMa/IbHOTO KjelicTepa

- KaueCTBeHHas peakiysi Ha Kpaxmart

- OKHCJIEHUE 1]eJI/TFOI03bI

2. 3ammcath Bce He0OX0[UMble ypaBHEHUsI XUMHUUECKUX PeaklUii B N3yUeHHbIX
9KCTIepUMeHTax.

3. Onucatb Hab/IOIeHs U CieJlaTh BBIBO/IBI O MPO/iesiaHHOM paboTe.

4. OTBeTUTb Ha KOHTPOJIbHBIE BOIIPOCKI U TIOJJTOTOBUTHCS K 3aIIIUTe
nabopaTopHOM paboThI.

Coolepaicarue 3ad0aHull: cmompume memoouyeckue YKa3aHusi no 1abopamopHbIM

pabomanm.

KoOHTpO/IbHBIE BOIIPOCHI.

1.Kakue BelriecTBa OTHOCSTCS K YIJIeBO/[aM, ¥ TIOUeMY MM OBIJIO [JaHO TaKoe
Ha3BaHue?

2. UTo Takoe MOHOCaxapa, Aucaxapa, rojydcaxapa? B uém ux otimuue Jpyr OT
fipyra?

3.YKa3aTb Kakue (yHKLMOHabHbIe IPYIIbI UMEET IJIF0K03a, U KaKrhe CBOMCTBA
TPOSIBJISIET?

KonTposmpyemsie komnerenuuu: OK 01 OK 02 OK 04 OK 07, I1K 2.1.

KpuTepum oneHku:
KpuTepuu oLieHKHU BbITIO/THEHHS MPAKTHUECKUX U
JIabopaTopHBIX PadOT M0 XMMHH.

OueHka «3a4TeHOo»:

- paboTa BbITI0/IHEHA TIPAaBU/ILHO, CZie/laHbl TTPaBU/IbHbIE HAOMIOeHUs U BBIBOIBI,
HalMCaHbl YpaBHEHUSI PeakIvii, MOTYT ObITh AOMYyIll[eHbl HeCyllleCTBeHHbIe OMMOKU B
paboTe c BelljecTBaMH U 00Opy/OBaHUEM, OIYIIEeHb HECYI[eCTBeHHbIe OIMOKU B
HalvCaHUY YPaBHEHUU peaklvl;

- SKCTIEPUMEHT OCYIIIeCTB/IEH TI0 TIJIaHY C yUYeTOM TeXHWKH 0e30MacHOCTU U
TIpaBW/I pabOTHI C BelljeCTBaMU M 000PY/JOBaHHEM;

- HAYyYHO T'PAaMOTHO, JIOTUYHO OIMCaHbl HabO/roZieHuss U CHOPMYJTUPOBaHbBI
BBIBO/IbI U3 OTTbITA. B TpeicTaB/IeHHOM OTYeTe MPaBU/ILHO M aKKYPaTHO BBITIOJTHEHBI BCE
3anmucH, TaOJ/UIBl, PUCYHKH, UePTEXU,IpadUKH, BBIUHUC/IEHUS W C/le/IaHbl BBLIBOBI;
JIOTTyCKaeTCs OIIMOKa B X0/le SKCIIepUMeHTa B 00bsICHEHHH, B 0pOpM/IeHHH pabOThI;

- Ha 3aluTe TPaKTHYecKou / yjlabopaTopHOW pabOThl OOYyUaroIUCS W37araeT
TeOpeTUYeCKUd Marepuan B ONpeZie/ieHHON JIOTMUeCKOW T0C/ie[0BaTe/IbHOCTH,
JIOMyCKAeTCs1 /IBe-TPU HECYIeCTBeHHbIE OIIMOKH, HCIIPaB/IeHHbIE M0 TPeOOBaHUIO

yuuTessl.
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O1jeHKa «He 3aUTeHO»:

- JomyieHbl aBe (1 Gosee) cyiecTBeHHble OMIMOKKA B XO7e: IKCTIepUMEHTa, B
00bsicHeHuH, B oopmIeHHH paboThl, B COO/TIO/IeHUN TIPaBU/I TEXHUKH 6e3 0rmacHOCTH
npyd paboTe C BelllecTBaMM U 000OpyZOBaHMEM, KOTOpble OOyuaroIuiics He MOKeT
WCTIPaBUTD JlaXKe TI0 TPeOOBaHUIO YUUTEIS;

- paboTa He BBITIOJIHEHA, Y OOyuaroIIerocsi OTCYTCTBYeT 3KCIIepUMeHTasbHbIe

yMeHMS;

- Ha 3all[UTe MPaKTUUeCKou / 1abopaTopHOi paboThl 0OHAPY>KeHO HelTOHUMaHHe
o0yuarolMMcsi OCHOBHOTO COZlep>KaHUsE yueOHOrO Marepuasna WIA JOMYILeHbI
CylieCTBeHHbIe OIIMOKH, KOTOpbIe 00yUarol[uiicss He MOXKeT UCTIPaBUTh TTPU HABOSIINX
BOIpOCAax MpernojaBaressi, OTCyTCTBUE OTBETaA.

3amuTa NpakTHYeCKOi U J1abopaTopHOH padoThI:

Moz 3amuTOlN paKTUUeCKOi / labopaTopHO# paboThI Mo/ipa3yMeBaeTCs:

1. TIpeacraByieHue MpeTiojaBaTe0 CBoero 1abopaTopHOTo KypHasa (TeTpaju) C
TIOJTHOCTBIO 0(hOpM/IeHHOM paboTol U MpoBepKa ee TIperofiaBaTesieM.

2. CobecesioBaHue C TIperiofjaBaTesieM 10 TeOPUH M MeTO/MKe JKCIiepUMeHTa, a
TaK)Ke OTBETHI Ha KOHTPOJTbHBIE BOITPOCHI B KOHIIe KaXK/101 1abopaTopHoi paboTel. Ecu
cpe/ld KOHTPOJIbHBIX 3aZlaHUil eCTh 3aJjauM, TO OHM JIO/DKHBbI OBITb BBITTOTHEHBI B
MMCbMEHHOM (hopMe B TeTpaju.

Cpatb paboty mipenofiaBaTesito (T.e. 3allJUTUTh ee Ha OLeHKY) MOYKHO Ha TOM >Ke
3aHATHMH, Ha KOTODOM OHa BbINOMHsIack. Eciu odopmiienue paboTel Tpebyer
JIOTIOJTHUTETbHOTO BpeMeHU (HaripuMep, B Hell ecThb Oosibliast Tpaduueckast 4aCThb), TO
3all[Ta BBIMIOJHEHHOM TIpakTHUecKod / abopaTopHoi pabOThI TPOBOAWUTCA Ha
C/le/lytoIeM 3aHSTUU.

KpuTepuu oLieHKU pellleHHi pacuyeTHBIX 3aiay.

OreHKa «5»: B JIOTMUECKOM pacCyKIeHUM W pellleHrM HeT OIMOOK, 3ajiaua
pellieHa palMOHABHBIM CI1I0COO0M;

OueHka «4»: B JIOTUYECKOM pacCy>XJAeHUW U peIlleHUs] HeT CYI|eCTBEeHHBIX
omubOK, HO 3ajjaua pellleHa HepaljMOHa/IbLHBIM CIIOCOOOM, WM [JOMYyIeHO He Oosee
JIBYX HECYITIeCTBEHHBIX OIIMOOK.

OrjeHKa «3»: B JIOTUUECKOM PpacCYy)XJAeHUM HeT CYIeCTBeHHBIX OIIMMOOK, HO
JloTTyIlleHa CylijecTBeHHasi ol1MbKa B MaTeMaTH4eCKUX pacueTax.

O1leHKa «2»: UMeeTCs CyIlleCTBeHHbIe OLIMOKY B JIOTMUeCKOM pacCyKAeHUU U B
pellleHNH; - OTCYTCTBUE OTBeTa Ha 3aJjaHue.

[Ipu moaroToBKe JiabopaTopHOW paboOThI K 3alUTe CjiefyeT TOBTOPUTH
COOTBETCTBYIOILI[ME pa3/ie/ibl TI0 KOHCTIEKTY JIeKIUH U yueOHHUKY.

4.3 Kpurepuu onleHUBaHUsA

KpuTepum onjeHKH /11 TeCTUPOBAHUA:
«5» - 85-100% BepHBIX OTBETOB
«4» - 69-84% BepHBIX OTBETOB
«3» - 51-68% BepHBIX OTBETOB
«2» - 50% u MeHee
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Kputepun onjeHUBaHHs MPAaKTHYECKOI/71a00paTopHOi padoThI:

OneHka «5» CTaBUTCS, €C/IH YualllMiCs BBITO/IHSAET paboOTy B TOJHOM 00BEMe C
cobmogeHeM HeoOXOAWMOM TI0C/IeJ0BaTeIbHOCTHA, BCe 3Tarbl pPabOThI ITPOBOJUT B
YCJIOBUSIX W peKuMaX, 00ecreuuBaloIUX ITOydeHWe TIPABWIbHBIX pe3y/IbTaTOB U
BBIBOJIOB, COO/IOZaeT TpeOOBaHWs TIpaBUI TeXHUKW 0e30MacHOCTH, TPaBUIBHO W
AaKKyPaTHO BBITIO/THSIET BCe 3aIyCH, TaOIMIIbl, pUCYHKH, UePTeXKH, rpadMKH, TIPaBUILHO
BBITIO/THSIET aHA/IN3 TIOTPeIITHOCTEH.

OrieHKa «4» CTaBUTCS, €C/IA BBITIOJHEHBI BCe TpeOOBaHUS K OIleHKe «5», HO ObUIO
JIOTIYII[eHO /IBa-TPH HezloueTa, He Oosiee ofiHOM Herpy0oii OIMMOKK ¥ OJJHOTO HeloueTa

OneHka «3» CTaBUTCS, ecyid paboTa BBINOJIHEHA He IIOTHOCTBIO, HO 00BbeM
BBITIOJTHEHHOH ee YaCTH ITO3BOJISIET MOy YUTh MPaBU/IbHbBINA pe3y/IbTaT U BLIBO/I, MU €CJTH B
X0/Ie IPOBe/IEHNs OMbITa M U3MEPEeHUs1 ObLIA JOITYIIIeHbI OITHOKH

OreHKa «2» CTaBUTCS, ecyid paboTa BBLITIOJTHEHA He TIOJHOCTBIO, WIH 00beM
BBITIOJTHEHHON 4YacTH pabOThI He TIO3BOJISIET CAe/aTh MPaBUIbHBIX BLIBOJIOB, WK €C/TH
OTTLITHI, U3MEPEeHHsI, BEIUKCIeHUs, Ha0/Ti0/[eHHUs TIPOM3BOANINCEH HEPaBU/ILHO.

Kpurepuu oneHKH pe3y/IbTaTOB BbINO/THEHUA
BHeayANTOPHO# (CaMOCTOATE/TbHOM) PadoThI

Pabota BbIMOMHEHa  TIOJIHOCTBIO,  JIEMOHCTPUPYIOTCA  TITyOOKWe — 3HaHMS
TeOpeTUYeCKOro Marepuasa U yMeHWe WX NPUMEHSIThb, MOC/Ie/l0BaTe/lbHO U TMPaBUIbHO
BBITIOJIHEHBI BCe 3a/]aHusl, CZieJIaHbl BBIBO/IbI.

OreHKa «5» - «OTJIMYHO» BBICTAB/ISIETCS, €C/M paboTa BBITIO/IHEHA TIOJHOCTHIO;
eMOHCTPUPYIOTCS TJIyDOKWe 3HaHWS TeOPeTHYeCKOro MaTepHasia M yMeHWe WX
MIPUMEHSITh; TTOC/e0BaTe/IbHO, MPABU/ILHO BBITIOJIHEHBI BCE 3a/laHUsl; J€MOHCTPUPYETCs
yMeHHe 000CHOBAHHO W371araTh CBOU MBIC/IH, /le/laTh He0OX0UMbIe BHIBOJIbI.

OrleHKa «4» - «XOpOILIO» BBLICTAB/SETCS, €C/id paboTa BBIMOJIHEHA TOTHOCTHIO;
JIEMOHCTPUPYIOTCSI TJIyOOKWe 3HaHHS TeOpeTHUYeCKOro maTepHasa M yMeHWe WX
MIPpUMeEHSITh; T0C/ie/]OBaTe/IbHO, MPABWU/ILHO BBIMOJHEHbl BCe 3aJ/laHUs; BO3MOYKHBI
elMHAYHble  OLIMOKW, UCMpaB/sieMble CaMUM CTYAEHTOM Tiocje  3aMedyaHus
TperiofiaBare’isi; IeMOHCTPUPYETCsl yMeHre 000CHOBAHHO HW3JlaraTb CBOU MBIC/H, fe/aTh
HeoO0XOMble BBIBO/IBI.

O1eHKa «3» - «y/I0BJIeETBOPUTE/ILHO» BLICTAB/ISIETCS, €C/IA CTYAEHT JeMOHCTPUPYeT
3aTPyJHEHUs] C KOMIIJIEKCHBIM BBLITIOJTHEHHEM pabOThI; HETOJHOe TeopeTHUecKoe
obocHOBaHHWe, TpeOyrolljee HABO/SAIIMX BOIPOCOB TpeTolaBaTesisl; BLITIOIHIET 3aJaHus
TIpU MO/CKa3Ke Tpero/iaBarte/is; 3aTpyAHsIeTcsl B (HOPMYJIMPOBKe BbIBOZIOB.

OrieHKa «2» - «HeyJOBJ/IETBOPUTETbHO» BBICTABJISIETCS, €C/TM paboTa He BBIMOTHEHA
WU BBITNIOJIHEHA HENpPaBW/IbHO; /laHa HerpaBU/IbHasl OL|eHKA Mpe//IO)KEHHOU CUTYaLuy;
OTCYTCTBYeT TeopeTHueckoe 060CHOBaHUe BBITIO/THEHUS 3a/IaHUM.
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4.4 DoHJ| OLIeHOUHBIX CPeACTB /I MPOMEeXyTOUHOM
aTTecTalum

Tecr 1. (1-BapuaHT)
Bomnpoc Ne 1. O6mjas ¢hopmysia aIKaHOB:

» CnH2n + 2
» CnH2n

9 CnH2n -2

9 CnH2n -6
Bomnpoc Ne 2. ITpu HOpMa/ILHBIX YC/IOBUAX MPONAH NMpPeACTaB/IsIeT CO00M:
a) ras;
b XKHUIKOCTB;

C) TBep/ioe BeIeCcTBO

Bomnpoc Ne 3. C yBeinueHreM 0THOCUTE/IbHON MOJIEKY/ISIPHOU MacCChl
TeMIiepaTypa KUIIeHUs1 H- a/IKAaHOB:

a) yBe/IMUMBAETCS
b) yMeHbIIaeTCa

C) He U3MeHseTcs

d) u3mMeHsieTCs epuoiruuecKu

Bompoc Ne 4. [15151 afikaHOB Hanboiee XapaKTepHbI PeaKI[1H:

a) IpucoeiUHeHUsI
b) paIuKa/IbLHOI'0 3aMelleHUs

¢) IoJIMMepU3aLivn

Bompoc Ne 5. C KakuMH U3 NepeurC/IeHHBbIX BellecTB IpHU
COOTBETCTBYWILMX YC/JI0BUAX pearupyer 3TaH:

1) Bogopoga,

2) KUCI0pPOJ,

3) xnop,
4) a3or,

5) consiHasi KMCa0Ta?

a)l,2,3
b)2,3,5

02,4

d)2,3
Bonpoc Ne 6. O6miasi popmysia a/IKeHOB:

9 CnH2n + 2
» CnH2n

9 CnH2n -2

9 CnH2n -6
Bonpoc Ne 7. Peakius nnpucoejiHeHUs1 BOAOPO/a Ha3bIBaeTCs:
a) TH/IpUpPOBaHNEM
b) ruZiporajioreHpoBaHueM

) rUApaTalen

d) JeruipupoBaHuemM
Bonpoc Ne 8. B peaknuu 0poMHUpoBaHusA NporneHa odpa3syercs: a 1,3-
AuOpoMmponaH
b) 1-6pommiponaH

c) 2-6pomripornaH
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d) 1,2-aubpommpomnaH

Bonpoc Ne 9. I'ekceH 0T rekcaHa MO)XHO OT/IMYUTH C IIOMOILIbIO:
a) OpOMHOM BOJBI

b) pacTBopa 6poMoBOOPOA

C) UHJMKaTopa

d) BOJHOr0O pacTBOpa CePHOW KUCJIOThI

Bomnpoc Ne 10. IIpucoeauHeHue BOAbI K a/IKeHaM Ha3bIBaeTCH
peakijuen:

a) TUApUPOBaHMs

b) riporajoreHupoBaHusA

c) ruZipaTanuun

d) gerufpaTaLjuu

Bonpoc Ne 11. KauecTBeHHbIe peakliui Ha ajIKeHBbI:

a) TUApUpOBaHue

b) OKHC/IeHHe paCTBOPOM IIepMaHraHaTa Kaiaus

c) ruJipaTanys

d) TugpoTaLus

Bonpoc Ne 12. Kakas o611jast hopMysia COOTBETCTBYET TOMOJIOTHUECKOMY

psily apOMaTUUeCKUX YI/eBOJOpPOI0B

9 CnH2n

» CnH2n+2

9 CnH2n-2

9 CnH2n-6

Bonpoc Ne 13. beH30/1 npy KOMHaTHOM TeMIiepaType SIB/ISIeTCS:
a) beciiBeTHOM »KHUJKOCTBIO

b) TBepAbIM BelLLleCTBOM

o) I'azom

d) ITna3momu

Bonpoc Ne 14. PacTtBopsieTcsi i 6eH30/1 B Bo/je:
a) la

b) HacTuuHO

c) Het

d) IIpu oxnaxxgeHuu

CH,
Bompoc Ne 15. YrneBozgopoay cjienyroLero cocrasa: @
COOTBETCTBYET Ha3BaHUe:

a) DTUIOEH30/1

b) Tonyon

c) MeTtunben3on

d) Bununben3zon

Bomnpoc Ne 16. CtpykTypHYyt0 (hopmysy 6eH30/1a TIpe/I/I0KHT:
a) U. T'nay6ep

b) ®@. Kekyne

c) M. ®apanen

d) 3. Muuepmx
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Bomnpoc Ne 17. JloriosiHuTe (ppa3y «I'71aBHbIM KOMIIOHEHTOM TTPUPO/IHOTO

rasa siBJjisfeTcs ...»

a) 9TaH

b) MeTaH

c) bytan

d) 6eH3071

Bonpoc Ne 18. Toriosniaute (ppasy «IlonyTHbIM ra3 oTim4aercs ot

TIPUPOJHOTO TeM, UTO ...»

a) He OT/IMYyaeTcsd

b) COCTOUT U3 O/JUHAKOBBIX COeJUHEHUM, HO B pa3HbIX 00beMHBIX
COOTHOLLIEHUSX

c) cofiep)KUT 60JIbIII0e KOJTMUeCTBO pa3HbIX yIeBOAOPOOB

d) He cozilep>XKUT MeTaHa.

Bomnpoc Ne 19. /Toriosinute ppaszy «HedTb — 3710 ...»

a) UMCTOe CJIOJKHOE BelleCTBO, COCTOosALLiee U3 yrepoja U BoZopoja

b) cMech BelleCTB, TIPeCTaB/IstoIIast CO00M pacTBOP ra3000pa3HbIX U
TBep/bIX YIJIeBOLOPO/ OB

€) NPUPOJHAs MaC/SIHUCTasi TOproYasl )XKUJKOCTb CO CreLupruuecKrum

3dllaX0OM, COCTOsIlad B OCHOBHOM M3 CJIO’KHOM CMecH yrieBoa0pooB

d) cMeCbh HeOpraHUUYeCKHUX COeJUHEHUM.

Bomnpoc Ne 20. [TonosHute ¢dpa3y «/3 HeTH NoTyyaror. . .»

a) OeH3uH

b) KepoCHH

c) OeH31H, KEPOCHH, JIMTPOUH

d) TMrpoviH, KepocrH, 6eH3UH, Ta30i/Ib, Ma3yT U NPOAYKTHI UX TiepepaboTKu
e) BCe OTBeThl HelpaBUJ/IbHBIE.

Bonpoc Ne 21. /lonnonnute dpasy «lIpoliecc pacrajja MoeKya CA0XKHBIX

yT/1eBOZIOPO/IOB /10 O0Jiee POCTHIX IO/ /IeHCTBUEM BbICOKOM TeMIlepaTyphl U
KaTajy3aTropa Ha3bIBaeTCsl. . .»

a) KpeKMHI'OM

b) TepMHUYECKUM KPEKUHI'OM

) peKTU(HKAI[MOHHOM TIeperoHKoM

d) KaTa/IMTUUYeCKHUM KPEKUHI'OM.

Bonpoc Ne 22, JToriosinute (pasy «HedTs sBnsercs ....

a) 9KOJIOTUYeCK! BpeAHbIM BeljeCTBOM, T.K. OTPHULIATe/JbHO BJIUAET Ha

pPacCTeHusa U KMBOTHBIX, OTPABJIAS UX 3d CUET HAJIUUUA B Hel BpeJHbIX BEIECTB

b) 3KosI0ruUecKu 6e3BpeiHBIM BEIleCTBOM

C) SKOJIOTUUeCKUIIOJIe3HbIM BeIeCTBOM, T.K. COZEpP’KUT BellleCTBa
HeoOXOAUMbIe 171l JKU3HEe eI Te/TbHOCTUA OOJTBIITMHCTBA OPraHU3MOB

d) moJie3HbIM U BpeJJHLIM Bell[eCTBOM B 3aBUCHMOCTU OT yC/IOBUM.

Bonpoc Ne 23. B coctaB MmosieKy/ibl ClIUPTa BXOAUT

dbyHKIMOHaMbHas rpynna a) — CHO;

6) — COOH;
B) - NH2;
r) - OH.
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Bonipoc Ne 24. Y6epurTe «JTUIIIHEE» BEI[eCTBO

» C3H70H;

» C2H50H;

9 CH3COH;

9 CH3O0H.

Bomnpoc Ne 25. C yBesinueHHeM OTHOCUTETBHOM MOJIEKY/ISIPHOU MacCChl

pPacTBOPUMOCTb CIIUPTOB

a) yXyAllaeTcs,;

b) He U3MeHsAeTCH;

C) y/IyulllaeTcs,

d) U3MeHsAeTCs.

Bomnpoc Ne 26. Peakijus s3TepuuKaiiii — 3TO peakliyisi B3auMO/eCTBUS

MeXIy:

a) CIIMPTOM Y KMCJIOTOU;

b) anbAeruZioM U KUCJI0pPOI0M;

) ABYMS OJVHAKOBbIMU CITUPTaMy;

d) ClIMPTOM U OCHOBAHUEM.

Bomnpoc Ne 27. 3tanon HE pearupyer c

a) BOZIOM;

b) ruapokcugom meau (II);

) okcuzgoM meau (11);

d) KUCJIOPOZOM.

Bomnpoc Ne 28. [Ipu HarpeBanuu Bbitiie 140 oC B nipucyrcrBun H2S0O4 w3

3TaHOJIa [10/1y4yaeTcs:

a) MeTaH;

b) 3TU/I€HTJINKO/Ib;

C) 9TUJIEH;

d) arjeTueH.

Bonpoc Ne 29. CniupTsl uMer0T hopMyJiy:

a)R-OH

b)R-COOH

c)R-NH2

Bonpoc Ne 30. CimpThI — 3T0:

a) IPOU3BO/JHbBIE YI/IEBOJOPOJOB, Ile OAVUH WM HeCKOJbKO aTOMOB
BOJIOPOZA 3aMellleHbl Ha TUJPOKCU/IbHBIE TPYIIIIbI

b) MPOW3BOJHbIE YIIEBOLOPOJOB, Ile OAUH WM HECKOJbKO aTOMOB
BOZIOPO/Zia 3aMellieHbl Ha KapOOKCH/IbHBIE TPYTITIhI

c) IPOU3BO/JHbBIE YIIEBOJOPOMOB, Ille OAWUH WM HEeCKOJbKO aTOMOB
BOZIOpO/la 3aMellleHbl Ha KapOOHW/IbHbIE TPYIITIbI

Bormpoc Ne 31. K MHOroaToMHBIM CIIUPTaM OTHOCHUTCS:

a) IJIMLepyH

b) METUIOBbLIN

) 9TUJIOBBIN

Bonpoc Ne 32. MeTraHo0/1 IpUMeHAETCH /11 U3rOTOB/ICHUS:

a) TIJIaCTMacChI

b) 1eKapCTB

C) XJIOMUaTOOYMaXKHOM TKaHU



Bonipoc Ne 33. 3TH/1eHI/IMKO/Ib UCII0/IB3YeTCA B KauecTBe:
a) aHTU(dpH3a

b) MallIMHHOTO Mac/ia

C) JIeKapCTBEHHOI'0 Bell[eCTBa

Tect 2. (2-BapuaHT)

Bonpoc Ne 1. I''mmepun:

a) He s1I0BUTBIN

b) CTaHOBUTCH SIJOBUTBIM IIPY BBICOKHX TeMIlepaTypax KUIeHus

C) OUeHb SIIOBUTHIN

Bomnpoc Ne 2. KauecTBeHHOM peaKijyied Ha IJ/IMLePUH AB/ISIeTCS

B3aUMO/ielICTBHE C:

a) rugpokcuaom meau (II)

b) TMIPOKCHUJOM HaTpuUs

c) KapOOHOBLIMU KUC/IOTaMHU

Bomnpoc Ne 3. CopouT MCIo/ib3yeTcsi B KauecTBe:

a) 3aMeHUTeJsIs caxapa

b) KpeMOB /11 CMATYeHUsI KOXKU

€) Macsia ijisl CMas3bIBaHUs IBUraTesist

Bomnpoc Ne 4. Ha ocHOBe HUTpOr/IMIiepHHA U3r0TaB/IUBalOT:

a) AUHAMUT

b) J1aBCaH

C) pe3ruHy

Bonpoc Ne 5. O6pa3oBaHuie «cepebpsiHOr0 3epKajia» B peaki[iu C
aMMHauHBIM paCTBOPOM OKCH/a cepebpa /I0Ka3biBaeT, UTO B MOJIEKYJIe BelecTBa
COZEPIKUTCS

a) KapOoKcu/bHasl rpymmna

b) ABOIHAas cBsi3b Mexxay aroMamu C u O

C) allbJleryu/iHas rpyrrma

d) aToM yrjiepogia B Sp>-rMOPUIHOM COCTOSIHUM

Bonpoc Ne 6. C oMoIijpi0 aMMHauyHOTO pacTBOpa OKCHAA cepebpa MOXXHO

pas3/IMuUTh PaCTBOPHI

a) MeTaHOJ/Ia U 3TaHOJ/Ia

b) 3TaHOJ/1a U YTaHa/IA

C) I/IML[epHUHA U STU/IEHTJIUKOJIS

Bonpoc Ne 7. C rugpokcuaom meau (I1) pearupyrot oba BelrjecTBa

a) TJIMLEPHH U TIPOTiaHalb

b) auleTasbAeruj ¥ 3TaHo

) 3TaHOM U (peHoJI

d) peHon u popmManbaerus

Bomnpoc Ne 8. CocTaB KapOOHOBBIX KUCJIOT OTpPaXkaeT o01iast popmysia

a) RCOOR

b) RCOH

¢) ROH

d) RCOOH



Bonpoc Ne 9. ®yHKIMOHaMbHAs rPyTiNia KapOOHOBBIX KMC/IOT COCTOUT U3...

a) KapOOHW/ILHOW Y aMHUHOTPYTIIThI

b) TMAPOKCUIBHOW ¥ aMUHOTPYTITIBI

) KapOOHW/IBHOM U TH/IPOKCUIBHOM T'PYTITIBI

d) KapOOHUTBHOM ¥ HUTPOTPYTITHI

Bonpoc Ne 10. B xoze peakijuu 3teprduKaiiii KapOOHOBbIE KUCTOTBI

pearupyror

a) C MeTa/tlaMu

b) C OCHOBaHUAMMU

c) CO crMpTaMu

d) C KHC/JI0TaMU

Bonpoc Ne 11. I'me B npupozie MOXXHO BCTPETUTb METAHOBYIO KUCJIOTY?

a) B KOpDHAX Baj/iepUaHbI

b) B IIPOrOpKIlieM Macjie

€) B MypaBbsiX, B KparuBe

d) B MOJIOKe

Bonpoc Ne 12. Hazosute kap6oHoByto kucioty C3H7COOH

a) KaripoHoBas

b) YKCyCHast

c) IPOITMOHOBAsA

d) Mac/iAHada

Bonpoc Ne 13. ArperaTHoe COCTOSSHHE YKCYCHOM KUCJIOTBI:

a) ras

b) >)KUIKOCTb

c) TBEp0€e BeleCcTBO

Bomnpoc Ne 14. C KakvMU U3 TIepeUMC/IeHHbIX BeleCTB BCTYIalOT B
peakiuy KapOOHOBBIE KUC/IOTHI:

a) CO CIMpTaMy B MPUCYTCTBUM KUCJIOTHOI'O KaTaau3aTopa;

b) b) merasmueckum HatpreM

€) C) TUAPOKCUOM HaTpUsi

d) d) meTarueckum cepebpom

a) a,

b)a, 6

ca,0,B

dr

Bomnpoc Ne 15. Peakifusi, oOpaTHasi peakijuu 3TepuuKaiiiu, Ha3bIBaeTCst

peakiuen

a) HeWTpanu3aluu

b) geruaparaLiv

C) THUAPHUPOBaHHS

d) rupponusa

Bomnpoc Ne 16. JKvipbl — 3T0 c/10KHBIE 3(pUPbI

a) 9TaHOJIA U BBICIINX KapOOHOBBIX KHUC/IOT

b) STWIEHIJIMKOS U BBICIINX KapOOHOBBIX KMCJIOT

C) TJUWIeprHa U BBICIINX KapOOHOBBIX KMCJIOT

d) TaMIeprHa U HU3MIMX KapOOHOBBLIX KUCIOT



Bomnpoc Ne 17. BzaumogencTBre KMPOB C paCTBOPAMM I1jeJI0Uel — 3TO
peakuus

a) aTepUdHKaLU

b) OKHCJ/IeHUS

C) OMBLIeHUd

d) mpucoeMHEHUS

Bomnpoc Ne 18. Mbuio — 310

a) CMeCh CTeapUHOBOM Y MaTlbMUTUHOBOU KHC/IOT

b) HaTpueBble U Ka/lieBble COJIM CTeapUHOBOU U Ma/IbMUTUHOBOW KUC/IOT
C) HaTpUeBble U Ka/lMeBble COJIM 0JIEMHOBOM KHC/IOTHI

d) HaTpHeBbIe U KaJMeBble COJIU YKCYCHOW KHUC/IOTBI

Bonpoc Ne 19. Kakou TpexaTOMHbIM COUMPT BXOAUT B COCTaB >KUPOB?

a) ['manepun

b) OTU/IEHI/IUKO/Ib

c) Copbur

Bomipoc Ne 20. BribepuTe rpaBuibHOE yTBEPXKIeHUE:

1) c/oXKHbIe 3(hHPbl — 3TO MPOU3BO/[HEIE KADOOHOBBIX KUCJIOT, B
KOTOPBIX aTOM BOZIOPO/ia 3aMellleH Ha yI/IeBOJOPOAHbINA paJvKa;
2)peakiivs MoyueHHUsT CJI0XKHBIX 3(DUPOB M3 KapOOHOBBIX KUC/IOT U
CMMPTOB Ha3bIBaeTCsl Peaklel HeUTpain3aLuu.

a) TOJIBKO 1

b) TOJIBKO 2

c) o6a TIpaBW/IbHBIE

d) HeT IIpaBU/ILHOI'O OTBETAa

Bonpoc Ne 21. Cpeu nipe/icTaB/IeHHBIX HI)Ke XapaKTePUCTUK BbIOepUTe
Ty, KOTOpasi OTHOCUTCS K CJIO’KHBIM 3(upam C HeOOJIbIION MOJIEKYIIPHOU
MacCcou:

a) TsbKesiee BOJbI

b) UMeIOT 3araxu (PpyKToB

C) XOPpOI1I0 paCTBOPUMEI B BOJje

Bomnpoc Ne 22. Ha3BaHue rpoijecca rmojyuyeHus: CI0’KHbIX 3(HPOB:

a) TUJpOreHu3alys

b) apomaTu3anusa

¢) rugpatainus

d) aTepudukaiys

Bomnpoc Ne 23. [Iporecc nipeBpailieHUs )XUAKUX )KUPOB B TBep/ble:

a) TMJpHUpOBaHUE

b) ruzposn3

¢) ruJipaTanys

d) rajioreHMpoBaHue

Bomnpoc Ne 24. YkaxuTe oT uero 3aBUCUT (hOpPMHUPOBaHe )KUPOB B palliOHe
yejioBeKa?

a) XapakKTepa TPYZ0BOH JeiTe/lbHOCTU

b) pe>kriMa NMUTaHus

C) aCCOPTUMEHTA IIPOAYKTOB
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Bonpoc Ne 25. ®yHKHMOHA/ILHOM TPYNIION aMUHOB SIBJISIETCS
a)— COOH

b)— OH

c)— NH2

d)— COH

Bonpoc Ne 26. [IpuBeauTe B COOTBETCTBUE (HOPMYJTY
amuHa U ero Ha3BaHue POPMYJ/IAHA3BAHUNE

2 C2H5NHCH3 1) sTMnamuH

» CH3NH(C2HS5)2 2) NpONWI3TU/IaMHH
9 C2H5NH?2 3) MeTWISTUIaMUH
9 C6H5NH?2 4) aHWIMH

5) MeTUIANITUIaMUH
Bornipoc Ne 27. AMUHBI SIBISAOTCS OpraHUYeCKUM
a) KUCJIOTaMH

b) OCHOBaHUAMU
C) COJIAMHU

d) amdoTepHbIMU COeAMHEHUSIMU
Bonpoc Ne 28. ®yHKI[MOHa/IbHBIMYA TPYIIIIaMU aMUHOKHUCIIOT SIBJISIFOTCA:

a)— COOH u — NH2

b)— OH

c)— COH

Bomnpoc Ne 29. AMWUHOKHMC/IOTBI TPOSIBJIAFOT CBOMCTBA

a) KMCJIOTHEBIE

b) OCHOBHEIE

c) am(pOTepHbIe

Bonipoc Ne 30. ITpu B3anMoieliCTBUM aMUHOKUC/IOT MeXXIy co0ol He

oOpa3yroTcs

a) AUTeNnTHUabl

b) TpUNENTTUBI

C) C/I0’KHbIe 3(PUPBI

d) IO/TUTTeNITUABI

Bomnpoc Ne 31. /1151 nonyyeHyst aMUHOKKCI/IOT HeJIb351 UCTI0/Ib30BaTh

peaxkLuu:

a) ruziposi3a 6enkoB

b) B3aUMO/IeHiCTBHSI Ta/IOT€HOITPOU3BO/IHBIX KAPOOHOBBIX KHUCIOT C
aMMHaKOM

c) BMOTEXHOJ/IOTHUECKUI METO/]

d) B3auMo/iericTBHe KapOOHOBBIX KHUC/IOT C aMMHAKOM

Bonpoc Ne 32. AMUHOKUC/IOTHI He HCII0/Ib3YHOTCS

a) B MeuLIHe

b) A/151 TIPOM3BOACTBA KpacUTe en

c) IS cuHTe3a OeIKoB

d) B cesIbCKOM XO35MCTBe.

Bomnpoc Ne 33. CKOJTbKO CO/lepKUTCS anb(a-aMUHOKHC/IOT B Ue/I0OBeueCKOM

opraHusme:

a) ABajlaTh
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b) TpUALATE
C) COPOK ITAThb
d) He comep>XUT

KonTtpoaupyemsbie Komnerennuu: OK 01, OK 02, OK 04, OK 07, T1IK 2.1.

Kiouu K Tectam

Tecm 1
1 — BapuaHT
B oﬂpl:l)gca OtBet Ne Bonpoca OtBet
1. a 18 d
2. a 19 C
3. a 20 d
4, b 21 d
5. a 22 a
6. b 23 d
7 a 24 o
8 a 25 a
9 a 26 a
10 C 27 a
11 d 28 C
12 b 29 d
13 a 30 a
14 b 31 a
15 a 32 a
16 b 33 a
17 a
Tecm 2
1 — BapuaHT
Ne Bonpoca OtBer Ne Bonpoca OtBer
1 a 18 d
2 a 19 b
3 a 20 d
4 a 21 d
5 C 22 d
6 b 23 a
7 a 24 a
8 d 25 C
9 a 26 a-3, b-5, c-1,d-4
10 c 27 b
11 b 28 a
12 d 29 C
13 a 30 C
14 a 31 d
15 C 32 b
16 d 33 a
17 b
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Kpurepuu oneHKH:

«5» — 0T 86% 10 100% mnpaBUIBHBIX OTBETOB.

«4» — ot 76% 1o 85% mnpaBUIbHBIX OTBETOB.
«3» — o1 61% 10 75% npaBUIbHBIX OTBETOB.
«2» — MeHee 61% npaBUIbHBIX OTBETOB.
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4. THOOPMAIIMOHHOE OBECIIEUEHUE

1. Iabpuensa O.C. Xumus 10 «xm.

2. OO61jecTBO € OrpaHUYEHHOW  OTBeTCTBEHHOCThIO  “/JPODA”:
AxumonepHoe o61e-ctBo “M3marenbctBo “Ilpocserrienue”, 2021 r.

3. labpuensa O.C. Xummus 11 k.

4. OOIjecTBO € OrpaHUUYEHHOW  OTBeTCTBEHHOCThIO  “/JPODA”:
AxioHepHoe o611ie-ctBo “M3parensctBo “IIpocBerrienne”, 2021 r.

5. 'abpuensa O.C., Ocrtpoymo W.I'., CrnagkoB C.A. Xumus 10 k.
AxumoHepHoe o01jecTBO “M3marensctBo “IIpocBerrienne”, 2021 T.

6. I'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., JIéBkuH A.H.
Xumus 11 k1. AkipoHepHoe obiijectBo “U3gatensctBo “IlpocBerienue”, 2021 1.

7. Epemun B.B., Ky3smenko H.E., Tepenun B.WU., [po3goB A.A.,
Jlynun B.B.; nog pepmakimeit JlynnHa B.B. Xwumwms. 10 ki, OOigectBo c
OrPaHWYEHHON  OTBeTCTBeHHOCThIO “/IPODPA”: AKIMOHEpPHOe OOIIecTBO
“N3parensctBo “IIpocBemenuner», 2023 r.

8. Epemun B.B., Ky3ssmenko H.E., [Ipo3goB A.A., Jlynun B.B.; nopx
pegakiueid Jly-umHa B.B. Xwmms 11 ki, OO6imiectBo ¢ OrpaHUYeHHOU
oTBeTCTBeHHOCTBIO  “/IPODPA”; Aknuo-HepHOe o00IiecTBo “M3maTen»CTBO
“IIpocsemenue”, 2023 r.

9. Kysnejoea H.E., T'apa H.H., Jléekun A.H.; mnop pegakiuen
npocdeccopa Kapmo-Boit A.A. Xumusa 10 kn. AKI[MOHepHOe OOIIeCTBO
“UsparenbctBo “IIpocsewenve”, 2021 r.

10. Ky3neuoBa H.E., JIéBkuHn A.H., IIlatranoB M.A. Xwumusa 11 ki
AximoHepHoe 06-111ecTBO “U3aaTenbctBo “IIpocsertienue”, 2021 T.

11. IlysakoB C.A., MammnuHa H.B., IlonkoB B.A. Xwmus 10 ki
AxrmonepHoe o6-mectBo “M3parensctBo “IIpoceemenne”, 2022 r.

12.  IlysakoB C.A., Mammnnna H.B., TlonkoB B.A. Xumwms 11 ki
AxkioHepHoe 006-1jectBo “V3marensctBo “ITpocBerenue”, 2022 r.

13. Pypsutuc I'.E., ®enpgman D.I'. Xumusg 10 ki. AKLOUOHepHOe
obijectBo “U3na-tenbctBo “IIpocserenue”, 2022 r.

14.  Pypsutuc I'.E., ®enpgman D.I'. Xumua 11 kiu. AxguoHepHOoe
obmectBo “M3ma-tenbcTBo “IlpocBeienue”, 2022 r.

J/IeKTPOHHbIe U3/laHus (3/IEKTPOHHBbIE PeCcypChl)

1. AncuHoceHnosa, U. B. Xumusi. ba3oBbiii ypoBeHb: 10—11 Kiacchi:
yueOHUK [ cpef-Hero obiero o6pa3oBanust / M. B. AHduHoreHora, A. B.
babkoB, B. A. IlonkoB. — 2-e u3[., UCIIp. U J0omn. — MockBa: M3marensCTBO
FOpaiit, 2023. — 290 c. — (O61meobpa3oBaTesbHbIN 1K), — ISBN 978-5-534-
16098-7. — URL : https://urait.ru/bcode/530422

2. AHcpuHoceHoga, M. B. Xumus: yueOHMK M TIPAKTUKYM JJisl CPeIHEro
nipodeccroHamb-HOTO 0bpa3oBanus / M. B. AHpuHoreHoBa, A. B. babkos, B. A.
[TonkoB. — 2-e u3A., ucrp. u aon. — Mocksa: N3patensctBo FOpaut, 2023. —
291 c. — (ITpodeccuonanbHoe obpa3zoBanue). — ISBN 978-5-534-11719-6. —
URL : https://urait.ru/bcode/513807

3. Taiidykoea, H. I'. XuMusi B CTpOUTENLCTBe : ydyeOHOe mocobue s
cpegHero rpodec-cuoHanbHOro obpaszoBanus / H. I'. aiigykoea, U. B. I1labaHoBa.
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— 2-e u3A., ucnp. u gon. — Mocksa: M3patensctBo FOparit, 2023. — 256 ¢c. —
(TTpodeccronanbHOe

obpasoanmne). —  ISBN  978-5-534-07624-0. —  URL
https://urait.ru/bcode/516003 4. HukumuHa, H. I'. O6111ast 1 HeopraHUuecKasi XuMUsi
B 2 u. Yacts 2. XuMHUS 3/IEMEHTOB : yUYeOHHUK W TIPAKTHKYM I CPeJHETo
npodeccroHambHOr0 obpasoanus / H. I'. Hukutuna, B. U. I'pe-6eHpKOBa. — 2-€
u3a., nepepab. u mor. — MockBa: U3parensctBo FOpaiit, 2023. — 322 c. —
(TIpodeccronanbHoeobpa3oBanue). — ISBN  978-5-534-03677-0.— URL
https://urait.ru/bcode/514850

5. OnetiHukos, H. H. XuMusi. AMTOPUTMBI PellleHus 3a/lau M TeCThI: yueOHoe
rocobuie fsisi cpefiHero nmpodeccroHanbHOTo obpaszoBanusi / H. H. OneitHukos, T
[1. MypaBbeBa. — 3-e u3g,., ucrp. u gon. — Mocksa : I3gatensctBo FOpaiir, 2023.
— 249 c. — (ITpodeccuonansHoe obpa3oBanue). — ISBN 978-5-9916-9665-4. —
URL : https://urait.ru/bcode/513860

6. Pocuv, M. B. Xumusa. YueOHUK U 3a/lauHUK : [/ CpPeJHEro
nipodeccroHambHOrO 00-pa3oBanus / U. B. Pocun, JI. 1. Tomuna, C. H. ConoBbes.
— Mockga : UzgarensctBo FOpaiir, 2023. — 420 c. — (HpodpeCCHOHaJILHoe
obpa3oBaHue). — ISBN 978-5-9916-6011-2. — URL
https://urait.ru/bcode/512022

7. Cmacb, H. @. Ob1jas u HeopraHnueckasi xumusi. CIipaBOUHUK : yueOHOe
rocobue J71s1 cpefiHero rpodeccroHanbHOro obpaszoBanus / H. @. Ctack. — 4-e u3g.
— Mocksa : U3patenb-ctBo FOpaiit, 2023. — 92 c. — (ITpodeccroHanbHOe
obpasoBanue). — ISBN 978-5534-09179-3. — URL : https://urait.ru/bcode/513072

8. Tynukun, E. M. Xumus. B 2 u. Yacts 1. Ob11jasi 1 HeopraHuvecKasi XUMUS :
yueOHUK /1715 cpefiHero npodeccroHanbHOro obpas3oBanus / E. Y. TynmukuH. — 2-e
u3f., ucrp. u gon. — MockBa : UspatensctBo FOpaut, 2023. — 385 c. —
(ITIpodeccronansHoe obpa3oBanue). — ISBN 978-5-534-02748-8. — URL :
https://urait.ru/bcode/513730

9. XaxauuHa, T. . Oprannyeckast Xumus : yueOHOe Tiocobue /ijisi CpeJHero
npodeccro-HanbHOrO obpa3oBanusi / T. WM. XaxanuHa, H. I'. OcunenkoBa. —
MockBa : WszgarensctBo FOpaut, 2023. — 396 c. — (ITpodeccuoHanbHOe
obpa3oBanue). — ISBN 978-5534-00948-4. — URL : https://urait.ru/bcode/510483

10. Xwumus : yueOHUK 19 cpefiHero TpodeccroHabHOTo 00pa3oBaHus /
FO. A. Jle-6enes, I'. H. ®azneeB, A. M. I'ony6es, B. H. IllanoBan ; moj oOimei
pemakiueii I H. ®ageeBa. — 2-e wm3f., mepepab. m jgon. — MockBa :
N3zpatensctBo FOpaiit, 2023. — 431 ¢. — (ITpodec-croHanbHOe 06pa3oBaHue). —
ISBN 978-5-9916-7723-3. — URL : https://urait.ru/bcode/513073

11.  https://himija-online.ru/ (Xvmusi oHnaMH)

12.  www. chemistry-chemists. com/ index. html (3nekTpoHHBIV XypHas
«XUMUKU U XUMUSI» ).

13.  www. pvg. mk. ru (omumnuaza «ITokopu BopobbeBbl TOpbI»).

14. www. hemi. wallst. ru («Xumusi. ObGpa3oBaTenbHBIM CaWT /IS

LIKOJIbHUKOB»). 15. www. alhimikov. net (OOpa3oBaTe/bHbIN CalT

JUJTSI LLIKOJIbHUKOB).

16.  www. chem. msu. su (DyiekTpoHHas 6ubMMOTEKA T10

xumun). 17. www. hvsh. ru (kypHan «Xumusi B IKOIe»).
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