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Pabouas nporpamma aucuurunael COO.01.07 «Xumus» pazpaboTrana Ha OCHOBE:

®depnepanpHoro 3akoHa oT 29.12.2012 r. Ne 273-®3 (pen. ot 16.04.2022 1.) «O6 oOpazoBaHuH B
Poccutickoit denepanuny;

@enepaliIbHOTO  TOCYIAPCTBEHHOTO  00pa30BaTENbHOIO  CTaHAApTa CpPEJHEro  OOMIero
obpazoBanus (yrBepknaéH Ilpukazom MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuu
ot 17 mas 2012 1. Ne 4130, pex. ot 12.08.2022 r.);

@®enepalibHOIO  TrOCYIapCTBEHHOro  oOpaszoBarenbHoro  crangapra (PI'OC) cpeanero
npodeccuoHabHOT0 00pa3zoBanms 1o criennanbHOCTH 38.02.01 DxoHOMHKA U OyXraaTepcKuid ydeT (1o
OTpacisiM), YTBEPKICHHBIM MPUKa30M MuHUCTEpCTBAa 0Opa3oBaHus W Hayku Poccuiickoit deneparuu
ot 05.02.2018 r. Ne 69;

[TpumepHoit paboueii mporpammbl cpeanero obmero ooOpazoBanus COO.01.07 «Xumus»
(6a30BBIif YPOBEHB)

[TpumepHOii TporpamMmbl BOCIUTaHUs (0400peHa penieHneM ¢enepaibHoro yaeoHo-
METOAMYECKOTO 00BEUHEHUS 110 001IeMy 00pa3oBaHuto, MpoTokoi ot 02.06.2020 r. Ne 2/20).
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PaGouast mporpamma paccMOTpeHa M YTBEpXKJCHAa Ha 3acelaHuH Kadeapbl TYMaHUTApHBIX H
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1. IACIIOPT PABOYEH IMTPOT'PAMMBI JUCIHUATITAHBI COO0.01.07 «Xumus»

1.1. ObaacTh NpUMEeHEeHHUs! POrPaMMbI
Pabouas mporpamma mucnumummabel COO.01.07 «Xumus» SABISIETCS YacThO OCHOBHOM
npodeccnoHaTbHOM 00pa30BaTEILHON MPOTpaMMbl TOJATOTOBKH CICIHATNCTOB CPEIHETO 3BEHA IO
cneruaibHocTy 38.02.01 DxoHOMHKA U OyXrajaTepcKuil yueT (o 0TpacisiMm).

1.2. MecTo qucunnimnubl B cTpykrype OIIIICC3
Huctmmummaa COO.01.07  «Xumus»  sBiAsSeTcss y4eOHOW AMCHMILIMHONW 00s3aTeIbHOU
npeametHoir obnactu «EcrectBennsie Hayku» PI'OC cpeanero obmiero oOpa3zoBaHus W 0a30BOM
JUCHUTUTMHON o0meo0pazoBarenbHoil moarotoBku CIIO u peanmusyercs B I u Bo Il cemectpax mpu
CPOKE TOJIy4eHHsI CpeTHero nmpodeccuoHanbHOro oopazoBanus 2 rona 10 mecsies.

1.3. Hean u 3aaa4y JMCHUILIMHBI, IVIAHUPYEMbIe Pe3y/JbTaThl 0CBOCHHS y4eOHOM
AUCHUILINHBI:
Heasto qucuumumael COO0.01.07 «Xumus» sBisercss GOpMUPOBaHUE OCHOB HAYKH XUMHH,
Kak 00JIacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHUECKON AEATeIbHOCTH YENOBEKa U OJHOTO W3
KOMIIOHEHTOB ~ MHMPOBOW  KYJbTYpbl, HpPEJICTaBICHUI: O MaTepuUaIbHOM €AMHCTBE  MMpa,
3aKOHOMEPHOCTSIX M MIO3HABAEMOCTH SIBIICHUI IPUPOJIbI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HAyK
u e€ Benyllel poiu B 00eCTIeYeHUH YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA.

YueOnas mguctumimHa COQO.01.07 «Xumus» OpHEHTHUPOBaHA HA JTOCTHXKEHUE CIICTYIOIIUX

3ajav:

- BOCMHUTaHUE YOEKJAEHHOCTH B MO3HABAEMOCTU SIBIICHUN MPHUPOBI, YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JACTH TEOPETUYECKMX W NPUKIAJHBIX HCCIEAOBAHWA B XUMHUH, (popMHpOBaHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

- pa3BUTHME MOTHBAIMM K OOYYEHHMIO M TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIUTaHHUIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;

- pa3BUTHE I103HABATEJIbHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEH
oOyyaromuxcsi, (OpPMHUPOBAaHHE Yy HHUX CO3HATEJBHOTO OTHOIIEHUS K CaMOOOpa30BaHMIO U
HENpPEephIBHOMY OOpa30BaHMIO KaK YCIOBHIO YCHEIIHOM NpodeCcCHOHAaIbHOW M OOIIECTBEHHOM
JeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOLIEHHUSI K CBOEMY 3/I0POBbIO U NMOTPEOHOCTU B 3J0POBOM 00pase
KHU3HH,

- (opMupoBaHue yMEHHH M HaBBIKOB pPa3yMHOI'O MPUPOOINOIb30BaHUSA, pa3BUTHE
DKOJOTUYECKON  KyJIbTYypbl, TMPUOOpPETEHHE OIbITa OOIIECTBEHHO-TIOJE3HOW  DKOJIOTHYECKOM
JESATEIIBHOCTH.

IlnanupyemMble JMYHOCTHBIE Pe3y/IbTAThI 0CBOCHHS YUeOHOH AMCHUIIMHBI:

- (hopMUpPOBaHME YYBCTBA I'OPJOCTH M YBOKEHHUS K MCTOPUU M JOCTHIKEHHSM OTEYECTBEHHOU
XUMHUYECKON HayKM; XUMHUYECKH I'PAMOTHOE MOBEIeHNE B MPO(HECCUOHATLHON NESTEIIbHOCTH U B OBITY
pu 0OpalIeHNH C XUMUYECKHMHU BEIIeCTBAMH, MaTepHallaMH U IpoleccaMi;

- TOTOBHOCTH K IPOAOIKCHHIO 06pa3013aH1/15[ 1 IIOBBIIICHUA KBaJ'II/I(l)I/IKaHI/II/I B H36p3HHOI>i
npoeCCHOHATLHOMN IEATEIFHOCTH U 00BEKTUBHOE OCO3HAHUE PO XUMHUYECKHX KOMIIETEHIIUI B 3TOM;

- YMCHHUC HCIIOJb30BATh JOCTUKCHHUA COBpeMeHHOﬁ XUMHUYECKOH HAaYKH HW XHUMHYCCKUX
TEXHOJIOTUH /I  TOBBIIMIEHUS COOCTBEHHOTO WHTEIUIEKTYaJlbHOTO pa3BUTHUS B  BBIOpAaHHOM
npodeccnoHanbHOM 1€ TEIbHOCTH.

IlnanupyemMbie MeTanpeaMeTHbIE Pe3YJbTATHI 0CBOCHUA Y4eOHOM QM CIUIINHBI:

- YMEHHE HCIIOJb30BAaHMUS PA3JIUYHBIX BHJIOB IT03HABATEJIBHOW JEATEIIBHOCTH W OCHOBHBIX
WHTEJUICKTYAJIbHBIX OTepanuii (MOCTAaHOBKHU 3adadd, (GOPMYITHPOBAHMS THIOTE3, aHAJIN3a M CHUHTE3A,
CpaBHEHHUs, 0000IIEHNS, CHCTEMaTH3aI1H;

- TOTOBHOCTh K BBIIBICHUIO INPHUYMHHO-CIECICTBEHHBIX CBSI3€M, IIOMCKAa AaHAJIOIOB,
(dhopMyIMpoOBaHUS BHIBOIOB) JJIsl PELICHUS TIOCTABICHHOMN 3a1a4u;



- TPUMEHEHUE OCHOBHBIX METO/IOB IMO3HAHMS (HAOIIOACHHWS, HAYYHOTO SKCIEPUMEHTA) IS
M3y4CHUS PA3IMYHBIX CTOPOH XHMHUYECKMX OOBEKTOB M IPOIECCOB, C KOTOPHIMH BO3HHKACT
HEOO0XOAMMOCTh CTAJIKUBAThCA B IPOeCcCHOHAIBHOM chepe;

- HCIOJIb30BAaHME PA3IMYHBIX HMCTOYHHMKOB JUIS IOJY4YEHHs HMH(POPMAIUH O XUMHUYECKHX
mporieccax, yMEHHE OIICHUTh €€ JIOCTOBEPHOCTh JJIsi JOCTM)KEHHS XOpOIIMX Ppe3ylbTaToB B
npodeccuoHabHOU chepe.

I[InanupyeMble npeaMeTHbIE Pe3YJIbTAThI 0CBOCHHS Y4eOHOM N CUMIIJIMHbBI:
3HATH/ MOHUMATh:
- 3HaHWE OCHOBOIIOJIATAIOIIUX XUMHUYECKHX IOHSATHI, TEOpHil, 3aKOHOB U 3aKOHOMEPHOCTEIl;
YBEPEHHOE MOJIb30BAHUE XUMUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;
- MECTO XMMHHM B COBPEMEHHOIl Hay4HOHl KapTHHE MHpa; POJb XUMUU B (OPMUPOBAHUU
KpYyro3opa U (yHKIIMOHAIBHON IrPaMOTHOCTH YEJIOBEKA JIUIsl PEIICHHsI MPAKTHYECKUX 3a7ay;
- IpaBUJIa TEXHUKHU 0€30MaCHOCTHU IPU UCIOJIB30BAHUU XUMUYECKUX BEILIECTB.
yMeThb:
- YMETh J1aBaTh KOJUYECTBEHHbIE OIIEHKU U MTPOU3BOIUTH PACUETHI 0 XUMHUECKUM (popmyrnam u
YpaBHEHHSIM;
- 00pabaTbIBaTh, OOBSICHITH PE3YJIbTAThl IPOBEICHHBIX OIBITOB U JI€NaTh BHIBOIBL;
- IPUMEHSTHh METO/bI HAYYHOTO MO3HaHUs (HaOIIoIeHne, ONMCaHne, U3MEPEHNE) IPU PEIICHUT
MIPAKTUYECKHX 3a]1au.
HCIOJIb30BATh NMPUOOpPETeHHbIE 3HAHUSA U YMEHHSI B NMPAKTHYECKO# NeATeJLHOCTH M
MOBCEHEBHOM KM3HM JI5:
- (opmupoBaHHUs COOCTBEHHOM TMO3MIMU MO OTHOIICHHIO K XHUMHUYECKOW UH(pOpMaIuu,
MOJTy4aeMOi U3 pa3HbIX HCTOYHHUKOB;
- IPUMEHEHHSI METO/I0B TIO3HAHMUSI IIPU PEHICHUH MPAKTHYECKUX 3a]1a4;
- COOJNIOZICHHS TIPaBWJI TEXHUKH O€30IMaCHOCTH TMpPH HCIOJIB30BAaHUM XWMHYECKUX BEIIECTB B
MPAKTUYECKOHN IEATEIIbHOCTH U TOBCETHEBHOM JKU3HU.
1.4. KotnyecTBO 4acoB HA 0OCBOeHUE Y4eOHOM TUCHUIIUHBI.
VYyeOHast Harpy3Ka (Bcero) 72 yaca, B TOM YHUCIIE:
- o0s13aTenbHas ayAuTOpHas yaeOHas Harpyska odydatomierocs - 72 Jaca.



2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

2.1. O0beM ANCHMILVIMHBI M BHABI Y4e0HOH padoThl

Bua yueOHbIX 3aHATHI

O0BéM yacoB

cemecmp Hroro
1 2

YueoHas Harpy3ka (Bcero) 32 40 72
O6si3aTesibHAsI ayJUTOPHAsI Harpy3ka (Bcero), B TOM 32 40 72
yHcie:

- JICKIIH 16 20 36
- IPAKTUYCCKUE 3aHATHS 16 20 36
CamocrosiTesibHast padora - - -
KoncyabTanumu - - -
®opma NMPOMeKYTOUHOI aTTecTalluu MO AUCHHUILINHE! - + -
-mu(pPpepeHUPOBAHHBIN 3a4eT




2.2. TemaTtuyeckuii njiaH u cogepxkanue qucuumiinabl CO0.01.07 «Xumus»

HaumeHnoBaHue Conepxxanue y4eOHOTr0 MaTepuaJia, JadopaTopHbie U NPaKTHYeCKHe padoThl, caMOCTOsITeJIbHAsA padoTa O0beM yacoB
pa3iesioB M TeM 00y4ammxcs
1 cemecTp
BBenenue Jleknusi, ypok. Hayuneie MeTO/IbI O3HAHUS BEIIECTB M XMMHUYECKUX SIBJIEHUU. POJb SKCIIEpUMEHTa U TEOpUU B 1
xuMud. 3HayeHue xuMuu npu ocBoeHuu mnpodeccuit CIIO u cnenmanshocteit CIIO ectecTBEHHO-HAYYHOTO
npoduis mpodeccuoHaIbHOTO 00pa30BaHMS.
Paszgea I. Teopernyeckue 0CHOBbI XUMHH.
Tema 1.1. Jleknusi, ypok. Atom. CoctaB aTOMHBIX sjep. XUMUYECKHU 3ieMeHT. M3otomnbl. KopnyckynspHO-BOJIHOBOU 1
Ctpoenne aToma. | AyanusM, JBOWCTBEHHas Ipupona 3eKTpoHa. CTpOEHHE 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE 4YMCIIA.
DHepreTHYecKre yPOBHHU U MOAYPOBHU. AToOMHbIe opOuTanu. Kitaccupukamus XMMAIeCKuX 31eMenToB (S-, p-, d-,
f-anemenTsl). PacnpenencHue 37eKTPOHOB IO aTOMHBIM OPOHUTAISAM; MPHHIAI MHHAMYMa SHEPTUH, MPUHIHIT
[Maynu, npaBuno XyHaa. DIEKTPOHHbIE KOH(PUTYpallMd aTOMOB 3JIEMEHTOB MEPBOTO - YETBEPTOTO MEPUOIOB B
OCHOBHOM M BO30Y>KIEHHOM COCTOSIHMH, DJIEKTPOHHBIE KOH(pUTypanuu HoHOB. [loHsTHE 00 SHEPrUM MOHU3AINH,
SHEPTUH CPOJCTBA K ANIEKTPOHY. DIEKTPOOTPULATEIBHOCTD.
IIpakTHyeckoe 3ansaTHE. «CTpOEHUE aTOMAY. 1
Tema 1.2. | Jlekuus, ypok. Ileproanueckuii 3akon u llepuoguyeckas cucrtema xumuueckux snemeHtoB /.M. Menneneesa. 1
Iepuonnuecknii | CBsi3p nepuoauyeckoro 3akoHa u llepuoanueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHON Teopuei
3aKOH U CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U
Ilepuonnueckasi | CIOKHBIX BEUIECTB I10 TPYIIAM U MepuoiaM. 3HaueHue nepruoauueckoro 3akona J[ I Menneneesa.
cucreMa
XUMHUYECKHX IIpakTuyeckoe 3ansaTue no reme «llepuoanueckuit 3akoH u [lepuoanueckas cucreMa XMMHYECKUX IJIEMEHTOB 1
ssnemenToB .U. | J[.1. MenaeneeBay.
MemnpeJieeBa.
Tema 1.3. Jlekumsi, ypok. Xwumuyeckass CBsI3b. BuUIbl XUMHYECKON CBSI3M: KOBAJEHTHAsl, WOHHAs, METaJUIM4YeCcKasl. 1
Crtpoenne Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOW CBSI3M: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHEPrusl U AJIMHA CBS3U.
BelllecTBa. [TonstpHOCTH, HAMPABIEHHOCTh M HACHIIAEMOCTh KOBaJIGHTHOM cBsi3u. Kparuele cBsizu. BomoponHas CBS3b.
Mmuorooopa3ue | MexMoJIeKyIsIpHbIe B3aUMOICHCTBYS. BaeHTHOCTh 1 BaJeHTHBIE BO3MOXKHOCTH aToMOB [ MOpHIu3aIust aTOMHBIX
BeIlEeCTB. opOutaineii CBs3b IJIEKTPOHHOU CTPYKTYPHI MOJIEKYJ C UX T€OMETPHUECKUM CTPOCHUEM (HA MPUMEPE COSTUHEHUM

2JIEMEHTOB BTOporo mnepuoza). [IpeacraBneHne 0 KOMIUIEKCHBIX cOeqUMHEHMsIX. CocTaB KOMIUIEKCHOTO HOHA:
KOMIUIeKcooOpa3zoBarenb, Juranabl. KoopauHannonHoe uucio. HomeHknarypa KOMIUIEKCHBIX COEIMHEHMH.
3HaueHue KOMIUIEKCHBIX coequHeHui. IloHaTne O KoOpAMHALIMOHHONW XHMMHHU.BelecTBa MONEKYISPHOTO M
HEMOJIEKYJISIPHOTO CTPOE€HUSI THIbl KPUCTANIMYECKHX PEIETOK (CTPYKTyp) M cBoiicTBa BemiecTB. [loHsiTe o
aucnepcHbIx cucreMax. Mctunnele pactBopsl. [IpencraBieHne o KOUIOMAHBIX pacTBopax. CriocoObl BHIPAKEHHS




KOHIIGHTPAllUd PacTBOPOB: MAacCOBasl JIOJIsI BELIECTBA B PAacTBOpPE, MOJISIpHAs KOHIEHTpauus. HacelieHHble n
HEHACBIIIEHHBIE ~ PacTBOPBI, pacTBOopuMocTb. Kpucrammoruaparsl. Krnaccudukanms wu  HOMEHKIaTypa
HEOPraHWYECKHUX BeIeCTB. TpUBHAIbHbIE HA3BAHMS OTJEIbHBIX IPEICTABUTENICH HEOPTAHUUECKUX BEILIECTB.

IIpakTnyeckoe 3ausaTHe N0 TeMe «CTpoeHHE BemiecTBa. MHOroodpasue BEIIeCTBY.

Tema 1.4. Jlekums, ypok. Knaccubukanus XUMHUYECKHUX pPEaKIUil B HEOPraHMYECKOM W OPraHWYecKOM XHMHH. 3aKOH
XumMHYecKHe COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPaHEHUsI U MPEBPAILICHUS SHEPTUU MPU XUMHUYECKUX PEaKIUsiX. TeroBbie
peaxkiun s dexTsl xumuyeckux peakuuid. Tepmoxumuyeckue ypaBHeHHs. CKOPOCTh XUMUYECKOM peakiuu, €€ 3aBUCUMOCTh
OT pa3nu4uHbIX (hakTopoB. 'OMOreHHBICE W TeTeporeHHble peaknuu. Kartamus um karamuzatopbsl. OOpaTtuMble u
HeoOpaTuMble peakiuu. XuMU4deckoe paBHoBecre. KoHcTanTa XUMHUYECKOTO paBHOBecusi DPaKTOphI, BIUAIONINE HA
MOJIOKEHNE XHMMHMUYECKOTO PABHOBECHS: TEMIIEparypa, AAaBICHHUE W KOHIEHTPAIIMM BEIIECTB, YYaCTBYIOIIUX B
peakuuu [lIpunnun Jle [larense. Dnekrponutudeckas auccounanus. CunbHbe U ciaadble AMeKTponuThl. CTeneHb
nucconuanuu. Monnoe mpowusBenenue Bojabl. Cpela BOJIHBIX PACTBOPOB: KHUCIOTHAs, HEUTpalbHAas, IIEIOYHAS.
Bogoponusiii mokazatens (pH) pactBopa. ['maponus coneil. Peakuuu umonHoro o6mena. OKUCIMTETBHO-
BOCCTAaHOBUTENbHBIE peakinuu. CteneHb OkucieHus. OKUCIUTENb U BOCCTAHOBHTEINb. [Ipoliecchl OKUCIEHHS U
BOCCTaHOBJICHHs. BakHeiIre OKUCIUTENH M BOCCTAHOBUTENH. MeETOJ 3JEKTPOHHOTo OanaHca. DIEKTPOIH3
pPacTBOPOB M PACIJIaBOB BEIIECTB.
IIpakTnyeckoe 3aHsTHE 0 TeMe «XUMHUECKUE PEAKIUI.
Paznen |1. Heopranuyeckasi Xumusi.
Tema 2.1. Jlekums, ypok. [Tonoxxenue HemeramioB B [lepuonnueckoit cucreme xuMuueckux sneMeHToB .M. Menaeneesa u
Hemerasibl, OCOOCHHOCTH CTPOEHHS UX aTOMOB. DHU3MYECKHE CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuUMepe
o01an KHCJIOpOJIa, cepbl, hocdopa u yriaeposa).
xapakrtepuctuka. | [Ipakruyeckoe 3ausitue no reme «Hemeramibl, 0011as XxapaKTepUCTHKA.
Tema 2.2. Jleknusi, ypok. Bomopon. Ilomydyenuwe, ¢usnueckue M XUMHUYECKHE CBOWCTBA: PEAKIMU C METaUIaMH |
Bopopon HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOMIMBHBIE 3JIEMEHTHI.
IlpakTHyeckoe 3ansaTHe 1Mo TemMe «Bogopon»
Tema 2.3. Jlekumus, ypok. ['anorensl. Haxoxxaenue B mpupojie, crocoObl moaydeHus:, Gu3ndeckrne U XMMHUeCKHe CBOMCTRA.
T'ajorensnl. lanorenoBomopoael.  BaxkHeimme  KUCIOPOJACOAEpKAIIME  COSAUHEHUs TaloreHoB. JlaGopartopHbie U
MIPOMBIIIIJICHHBIE CTIOCOOBI MOTYYeHHsI TAOTeHOB. [IprMeHeHre raloreHOB ¥ UX COSIMHEHUI
IIpakTuyeckoe 3aHsiTHe M0 TeMe «l aJToreHb.
Tema 2.4. Jleknusi, ypok. Kucmopon, o30H. JlabopaTropHble W TPOMBINUICHHBIE CIOCOOBI TIOJYYECHHS KHCIOPOJA.

Kucaopona, cepa

duznueckue M XHMMHYECKHE CBOHCTBa M INMPUMCHCHUC KHCJIOpPOJa MW O30Ha OKCI/II[BI U TICPOKCUIBI. Cepa.




Haxoxxnenune B mpupoze, criocoObl OMyYeHUs, PU3NIECKUe U XUMHUYECKHe cBoicTBa. CepoBOIOPOI, CYIb(MUIbI.
Oxcun cepoi(1V), okcuna cepri(VI). CepHucras u cepHast KUCIOTH M UX coimd. OCOOCHHOCTH CBOWCTB CEpPHOM
KHUCIIOTHL. [IpuMeHeHue cepbl U e€ COeTMHEHH.

IIpakTnueckoe 3ansaTHe no Teme «Kuciopon, cepay. 1
Tema 2.5. A3or, | Jlekuusi, ypok. A3or. Haxoxnenue B mpupone, crnocoObl MONXydeHUs, (pU3MYECKHEe M XMMHUYECKHE CBOICTBa. 1
pochop Ammuak, HUTpUAbl. OKcHbl a30Ta. A30THCTas M a30THasl KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB a30THOM
kucioTel [IpumeHnenue azora M ero coeauHeHuil. AsorHble ynoOpenus. Pochop. Haxoxnenue B mpupone,
CIOCOO0BI MoNTyueHHsI, PU3MUEcCKue U XuMuieckue cBoiictea. @ocuasl u pochun. Oxcuasl pocdopa, hochopnas
kucnora u e€ conu. Meradochopnas u nupodochopnas kucinotsl, pochopuctas u pochopHOBaTUCTAS KUCTOTHL
[Tpumenenune pocdopa u ero coenunenunit. Pochopusie yaoopeHus
IIpakTuyeckoe 3ansiTHe MO TeMe «A30T, Gpocop 1
Tema 2.6. Jlekuusi, ypok. YTiepoja, HaXOXJACHHE B MpHupojae. AJUIOTpomHble Mogudukanui. OU3UYecKrue U XUMHYSCKHE 1
Yraepon, CBOWCTBa HPOCTHIX BeLIECTB, 0Opa3zoBaHHbIX yriaepogoM. Okcup yriaepona(ll), oxcun yraepona(IlV), yronbHas
KpeMHUil KHCIOTa U €€ COoJM. AKTHBHPOBAHHBIA yroib, aacopoums. Dymiepensl, rpadeH, yriepoaHble HAHOTPYOKH.
IIpuMeHeHHe NIPOCTHIX BEIECTB, 00Pa30BaHHBIX YTJIEPOJIOM, U €T0 COCIUHEHUH.
Kpemunii. Haxoxnenue B mpupoje, CHocoObl TOJMY4YEHHUs, (QHU3MUECKHE M XHUMHUYecKHe cBoncTBa. Okcua
kpemHuA(IV), kpemHueBas Kkuciaora, cuwiMkarbl. [IpuMeHeHue kpemHHMs U ero coenuHeHuil. CTekio, ero
II0JIy4Y€HHUE, BUJIbI CTEKIIA.
IIpakTHyeckoe 3aHATHE N0 TeMe «YTIIepOJl, KPEMHUII. 1
Tema 2.7. | Jlekuus, ypok. [lonoxenne metamwoB B Ileproguyeckoit cucreMe XUMHUYECKHX dieMeHTOB. OcoOeHHOCTH 1
MeTtaJsiibl, 001as | CTPOCHHS 3JIEKTPOHHBIX 000JI0YEeK aTOMOB MeTauioB. PacnmpocTpaHeHune XHMHYECKHX 3JEMEHTOB-METAUIOB B
XapakTepucTuka. | 3eMHON Kope. OOume ¢usnueckue cpoiicTBa MeTauioB. IIpuMeHneHue meramioB B ObiTy UM TexHuke. CruiaBbl
METAJUIOB. DJIEKTPOXUMUYECKHH psAA  HampsokeHMH MeTtayuioB. OOmme cmocoObl  MONyYeHUS METaslloB:
TUIPOMETAJLTYPrusi, MUPOMETALTYprus, anekTpomeTamutyprus. Ilonsarue o koppo3uu meramioB CrocoObl 3alIUThI
oT Koppo3uu. O6mmas xapakrepuctuka MmetamuioB IA-rpynnsl [lepuouueckoil cuCTEMbl XUMHYECKHX 3JIEMEHTOB.
IIpakTHyeckoe 3aHATHE N0 TeMe «MeTallTbl, 00111ast XapaKTePUCTUKAY. 1
Tema 2.8. O6mas | Jlekuus, ypok. Harpuil n xanuii: monydenue, (puznyeckre U XUMHUECKHE CBOMCTBA, NMPUMEHEHHUE IMPOCTHIX 1
XapaKTePUCTUKA | BEUIECTB U UX COEAMHEHUH.
MeTas1oB TA- IIpakTnyeckoe 3ansiTue mo TeMe «OO0IIast XapaKTEPUCTUKA METAJUIOB [A-TpynbI». 1
rpynnbl.
Tema 2.9. Oomas | Jlekuus, ypok. OOmas xapaktepuctuka MetauioB IIA-rpynnsl Ilepuonuueckoil cucTeMbl XHMHYECKHX 1
XapaKTePUCTUKA | AJIEMEHTOB. Maruuil W KajblMil: MoiydyeHue, (U3NYeCKue M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE MPOCTHIX
metasuiioB I1A- | BemiecTB 1 ux coennHeHUH. JKECTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEHHUs!.
rpynisl. IIpakTnyeckoe 3ausaTHe N0 TeMe «OO0Ias XapakTepucTuka MetauioB [IA-rpynmnby 1
Tema 2.10. | Jlekuus, ypok. AJIOMUHUN: TIoJydeHne, GU3NYECKUE U XHMHUYECKHE CBOMCTBA, MPUMEHEHHUE IPOCTOTO BEIIECTBA 0.5




Oo6mas U ero coequHeHni. AM(poTepHble CBOMCTBA OKCHJIA M IMIPOKCUIA ATIOMHUHUS, THAPOKCOKOMILIIEKCHI ATFOMUHMSL.
xapakrepucTuka | [IpakTuyeckoe 3ansitue no teme «O0muias xapakrepuctiuka Metaisios [IIA-rpynme. 0.5
MmetaJioB I11A-
rpynnsl. (44)
Tema 2.11. Jleknus, ypok. OO0mas xapakTepucThka MeTaiioB nodounsix noxarpynm (b-rpynm) Ilepuoaunueckoit cuctembl 0.5
Oomas XUMHMYECKHUX MIEMEHTOB. DU3ndecKkre U XUMUYECKUE CBOMCTBA XPOMa U €ro coeAuHeHUH. OKCUIBI M THIPOKCHIBI
xapakrepuctuka | xpoma(ll), xpoma(Ill) nu xpoma(VI) XpomaTel M nuxpomarbl, UX OKHUCIUTENIbHbIE cBOMcTBa. llomyuenue u
MeTaJLI0B IIpUMeHeHHne Xxpoma. Ou3nyecKkne 1 XUMUYECKUE CBOMCTBA MapraHia 1 ero COeAMHeHUN. BaxHeime coequHeHns
MO0OYHBIX mapranna(ll), mapranma(lV), mapranna(VI) u wmapranna(VII) Ilepmanranar kanausi, €ro OKHUCIUTEIbHBIC
noarpymn (b- cBoiicTBa.PU3HUECKNE M XUMHUYECKHE CBOMCTBA JKejle3a M €ro coeguHeHu. OKCHUIbI, TMAPOKCUABI U COJIU
rpymnm). xene3a(ll) u sxeneza(Ill). [Tonmydyenue u npuMeHeHue xKeje3a U ero cruiaBoB. GU3NUECKre U XUMHUYECKHUE CBONCTBA
Menu u e€ coeauHenuil. [losyuenne u npumeHenue mMeau U e€ coeauHeHuil. LlMHK: noaydenue, ¢pusnyeckue u
XMMHAYECKHE CBOWCTBA. AMQOTEpHBIE CBOICTBA OKCHJIAa M THAPOKCHAA IIMHKA, TMIPOKCOKOMIUIEKCHI IWHKA.
[IpuMeHEHNE IMHKA U €70 COEAMHEHUH.
IIpakTuyeckoe 3ansiTue mo TeMe «OO0IIas XapaKTEPUCTHKA METAIUIOB TOOOYHBIX ToArpymil (b-Tpyr)». 0.5
Pazpea I11. Xumus u sku3Hb.
Tema 3.1. Jlexuus, ypok. Ponb XxuMuu B 00ecrieyeHMH yCTOMUMBOrO pa3BUTHs denoBedecTBa. [IoHATHE 0 HAYyYHBIX METOAAX 0.5
Metoabl MO3HAHUS W METOJIOJIOTUM HAay4yHOTo wuccienoBaHus. HaydHble OPUHIMIBI OpraHU3alUM  XUMHUYECKOTO
NMO3HAHNSA B pou3BoicTBa. [IpoMbllIuIeHHBIE CIIOCOOB! MOMYYEeHHs BaKHEHUIIIMX BEIIECTB (Ha MpUMepe MPOU3BOICTBA AMMHUAKA,
XUMHHU CEepHOIl KHCIOTHI, MeTaHona). [IpoMbIlITIEHHBIE CIOCOOBI MOMYYEHHMs] METAJUIOB M CIUIaBOB. XHMHUYECKOE
3arpsi3HEHUE OKpYXKarolel cpebl U ero nocuencTsus. [IpoGnema nepepaboTKU OTXOI0B M TOOOYHBIX MPOAYKTOB.
Ponb xumun B obecrieueHuu dHepreruyeckoit 6ezonacHoCT. [IpuHIMIBI «3€1EHON XUMUNY.
IIpakTnyeckoe 3ansTHE O TeMe «MeTObI TO3HAHUS B XUMHUN. 1
Tema 3.2. Xumus | Jlekuus, ypok. Xumusg U 3700poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa I[IpaBwiia uMCMoOgb30BaHUS 0.5
U KU3Hb. JIEKapCTBEHHBIX IpenapaToB. Poib XMMHM B Pa3sBUTUM MEIUUMHBL. XWMMS IHIIM: OCHOBHBIE KOMIIOHEHTHI,
nuuieBsle Jo0aBku Ponb xumuu B oOecrieueHuu mnumieBod OezomacHocTH. Kocmernueckue u map@roMepHbie
cpeacta. bertoBas xumus. [IpaBuia 6e30macHOrO MCHOIB30BAHMUS MPENapaToB OBITOBON XUMHUH B IMOBCEIHEBHOU
KU3HU. XUMHS B CelbCKOM Xxo3siiicTBe. OpraHuueckue W MuUHepaidbHble yaoOpeHus. CoBpeMeHHbIE
KOHCTPYKLIMOHHBIE MaTepUaJIbl, KPACKH, CTEKJI0, KepaMHuKa. Marepuaisl Juist 21eKTpoHUKH. HaHoTexHOMOrNm.
IIpakTHYeckoe 3aHATHE IO TeMe «XUMUS U KU3Hb. 1
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Pa3nen V. Teopernueckue 0OCHOBbI OPraHHYeCKO XUMHHU

Tema 4.1 Jlekumus, ypok. I[Ipenmer u 3HaueHHUE OPraHUYECKONH XUMHH, MPEICTABICHHE O MHOTOOOPAa3WU OpPraHHMYECKHX 1
IIpeamer COeMHEHMI. DJIEKTPOHHOE CTPOCHHE aroMma YIJepojia: OCHOBHOE M BO30YXKAEHHOE COCTOSIHMS BaneHTHbIe
OpPraHu4yecKoil | BO3MOXHOCTH aroma yriiepojia XMMHYECKasl CBSI3b B OPraHMYECKUX COEIMHEHUsAX. Tunbl ruOpuanu3auuy aTOMHbIX
XUMMH opburtaneit yriaepona. MexaHu3Mbl 00pa30BaHMsS KOBAJIEHTHOHM CBsI3M (OOMEHHBIN U JOHOPHO-AKLENTOPHBIM).
Tunbl nepekpsiBaHUS aTOMHBIX opOuTaneil: ¢ u m-cBs3u. OauHapHAs, NBOMHAsA M TpoiHas cBsA3b. CrocoObl
paspbiBa CBsi3e B MOJEKyJlaXx opraHuueckux BemecTB [loHsiTue o cBoOomHOM panukane, Hykieoduiae u
ANEeKTpoduIIe.
IIpakTuyeckoe 3anaTue mno Tteme «lIpenmer oprannueckoid xumuu. Teopus XUMUYECKOTO CTPOEHHUS 1
OPraHNYeCKUX COCTUHECHUIN.
Tema 4.2. | Jlekuus, ypok. Teopus ctpoeHuss oprannueckux coequeHuiit A M byTiiepoBa v coBpeMeHHbIE ITPEACTABICHUS O 1
Teopus CTPYKTyp€ MOJIEKYJl. 3HAaUEHUE TEOPUU CTPOEHUS OPraHUYECKUX COEAMHEHUN MOJIEKYIsIpHbIE U CTPYKTYpHBIE
XHMHYECKOro dbopmyibl. CTpykTypHBIE (POPMYIIBI Pa3IUYHBIX BUIOB: pa3BEPHYTas, COKpalléHHas, ckeneTHas. M3omepus Buabl
CTPOCHUA W30MEpHUH: CTPYKTYPHAs, MPOCTPAHCTBEHHAs. DIEKTPOHHBIE Y(PPEKTH B MOJEKYJaX OPraHMYECKUX COCIMHEHUM
oprannyecknx | (MHAYKTUBHBIN U Me30MepHbIH 3 dexTsl). [IpencraBienue o kiaccupukaum opraHnueckux BeuiecTs. [lonarue o
coeqnHeHuii.(84). | pyHKmoHanpHOM rpymme. ['omonorus ['omonoruueckue psnpl CucremMarnueckass HOMEHKIATypa OpPraHUYECKHUX
coequnenmnii (IUPAC) u TpuBHManbHble Ha3BaHUs OTAENBHBIX MpeacTaBuTeneil. OcoOeHHOCTH U KiacCU(UKALIUS
OopraHMyeckux  peakiuil.  OKUCIMTETbHO-BOCCTAHOBUTEIbHBIE  pPEaKUUU B OPraHUYECKOW  XHMMHHU.
DKCcrepuMEHTAIbHBIE METOABI U3YUCHHSI BEIIECTB U MX MPEBPAIICHHI: 03HAKOMIIEHHE C 00pa3iaMi OPTaHUYECKUX
BEIIECTB M MaTepUaJlaMM Ha HMX OCHOBE; OIIBITHI IO INPEBPALICHUIO OPraHWYECKHX BELIECTB IIPM HArpEBaHUH
(nnaBneHune, 0OyrITUBaHUE M TOPEHUE); KOHCTPYUPOBAHHUE MOJIETIeH MOJIEKYJT OPTaHUYECKUX BEIIECTB.
IIpakTHYeckoe 3aHATHE IO TeMe «Teopus XMMUYECKOTO CTPOECHUSI OPTaHUYECKUX COCUHEHUIN». 1
Pa3nen V.Yriesonopoasbl
Tema 5.1. Jlekuusi, ypok. AunkaHpl. ['oMonmormdeckuii psia ankaHoB, oOmias Qopmyrna, HOMEHKJIATypa U H30MEpHs. 1
IMpenenbubie DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOGHHE MOJIEKYJ alKaHOB, SP°-THOPHIM3alUs aTOMHEIX OpOHTaneit
yIJIeBOOPOAbI | yriepona, o-cBsi3b. KoHdopmepsl. dusnueckue CBOWCTBA ajlKaHOB. XMMHUYECKHE CBOMCTBA aJKaHOB: PEAKLUU
AJIKaHbI, 3aMEIeHNs], U30MEpU3aluy, JIErUAPUPOBAHNUS, [UKIW3ALNY, NUPOJIN3a, KpeKuHra, ropenusd. IIpencraBienne o
NUKJOAJIKAHBI | MEXaHU3Me peaklui pauKanbHOro 3amenieHus. Haxoxaenue B mpupone. CrocoObl MoydeHuss U MpUMEHEHHE

ankanoB. [luknoankanel. O6mas dhopmyna, HOMEHKIAaTypa U u3omepus. OCOOEHHOCTH CTPOCHHSI U XUMHUYECKHX
CBOMCTB MaJIbIX (LIMKJIOMPOMAaH, IUKJI00yTaH) M OOBIYHBIX (IIMKIOMEHTaH, MKIOTeKCaH) NUKI0aNKaHOB. CIoCOOBI




IMOJIYUYCHHUA U IPUMCHCHUC TUKIIOAJIKAaHOB.

IIpakTnueckoe 3ansiTue Mo TeMe «lIpenenbHble yriIeBOAOPOABI AJTKAHBI, IUKIOATKAHBIY. 1
Tema 5.2. Jlekumsi, ypok. Ankensl. ['omonoruueckuii psj ankeHoB, oOmas (opmyrna, HOMEHKIATypa. DJIEKTPOHHOE U 1
HenpeneabHble | IPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ alKeHOB, Sp°-rHOPUIN3AIs aTOMHBIX OpOMTasell YIiuepoaa, 6 U m-CBA3M.
yraeBoaopoabl | CTpykTypHas U reomerpuyeckas (Luc-TpaHc-) uzomepust Gusnyeckue CBOMCTBA alKeHOB. XMMHUECKUE CBOWCTBA:
AJIKeHBbI, peakuuu NPUCOEIMHEHUS, 3aMEIIEHUs B O-TI0JOKEHUE INpPU JABOWHOM CBSI3M, MOJIMMEPU3ALUU U OKHCIEHUS
aKaJueHbl, [IpencraBnenne o0 MexaHM3ME peaklUM 3JIeKTpodUIbHOro mnpucoeauHeHus. IlpaBwio MapkoBHUKOBA.
AJIKMHBI. KauecTBeHHBIE peakuuM Ha JBOHHYIO CBsi3b. CHocOObl MOJY4YEHHMs] U IPUMEHEHUE AJIKEHOB. AJIKaJUCHBI.
Knaccudukanus ankaaneHoB (conpspkEHHBbIE, N30JIMPOBaHHbIE, KyMYIUpoBaHHbIE). OCOOEHHOCTH 3JEKTPOHHOIO
CTPOCHHMSI W XUMHUYECKHUX CBOMCTB CONpSOKEHHBIX AMEHOB, 1,2 u l,4-npucoenunenue. [lonumepusanus
CONPSsDKEHHBIX JUeHOB. CrocoObl MOMY4YEeHUS W HPUMEHEHHME alKaJueHOB. AJIKMHBI. [OMoJIOrM4yeckui psin
AIIKMHOB, 00mmasi GpopMmyia, HOMEHKIATypa U M30MEpHs. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
QJIKMHOB, SP-TMOpHIM3alUsl aTOMHBIX opbOuTtanell yriaepona. Pu3uueckue CBOICTBa aJKWHOB. XUMHUYECKHUE
CBOMCTBA: PEAKIMH IPUCOEAUHEHUS, IUMEPU3ALIMU U TpUMEpU3ALH, OKUCcIeHus. KucioTHbIe CBOMCTBA aJIKUHOB,
UMEIOIIMX KOHLEBYIO TPOWHYIO CBs3b. KauecTBeHHble peakluu Ha TPOHHYI cBA3b. CHoOcOOBbI MOJMy4YEHUS U
IIPUMEHEHNE AJIKUHOB
IIpakTHyeckoe 3ansiTue o TeMe «HepenenbHble yriueBoAOPOAbI AJIKEHbI, aKaAUEHbI, ATKUHBD) 1
Tema 5.3. Jlekuusi, ypok. ApOMaTHYCCKUE YIIIEBOJAOPObLI (apeHbl). ['OMOJIOTrHYecKuil psim apeHoB, obmas (opmya, 2
ApomaTHuyecKkHe | HOMEHKJIATypa W HM30MepHs. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIeKynbl OeH3ona. IIpaBuiio
YIJI€BOAOPOAbI. | APOMATHYHOCTH, NMPUMEPHl aPOMATHUUECKUX COEIMHEHHM. PU3MYECKUE CBOMCTBA apeHOB. XMMHUYECKHE CBOMCTBA
O€H30J1a M ero TOMOJIOTOB: PEeaKIMM 3aMeleHHs B OCH30JbHOM KOJIbLIE U YIJIEBOJAOPOAHOM paauKaie, peakiuu
MIPUCOEANHEHNSI, OKHUCJIEHHE TromojoroB OeH3ona. IlpenctaBieHne o MexaHH3ME€ peakLUUW 3IIEKTPOPHIBHOTO
3amerienus. [IpencraBnenne 006 OpUEHTHPYIOIIEM ACUCTBUM 3aMecTuTeNeil B OEH30JbHOM KOJIbIIE Ha MpUMeEpe
QIKWIBHBIX pPaaUKajoB, KapOOKCUIbHOW, TUAPOKCUIBHOM, aMHUHO- W HHUTPOTPYIIBI, AaTOMOB TIaJIOT€HOB.
OcobeHHOCTH XMMHMYECKHX CBOMCTB ctupona. [Tomumepusamus ctuposna. CrnocoObl MoslyuyeHUs ¥ IpUMEHEHHE
apoOMaTHYECKUX YIJIEBOJOPOJIOB.
IIpakTnyeckoe 3aHATHE MO TeMe «APOMATHUYECKUE YIIIEBOAOPOIBDY. 1
Tema 5.4. Jlekums, ypok. [Ipuponnsiii ra3. [lonytaeie HedTsuble Ta3sl. HedTs u €€ npoucxoxaenue. Kamennsiit yrons u 1
IIpuponnsbie OpOoAyKTHl ero mnepepabotku. CrocoObl nepepaboTKM He(TU: TEperoHka, KPEeKUHT (TepMHUYECKHi,
HUCTOYHUKH U KaTaJIUTHYeCKUil), pupopMuHT, nuponu3. [IponykTel nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIILIEHHOCTH U
nepepadoTka B ObITY. ['eHeTHUECKas CBA3b MEX/Y PA3TMYHBIMU KJIAaCCAMHU YTIIEBOJIOPOIOB.
yIJ1€BOAOPOAOB.
IIpakTnyeckoe 3ansitue no TeMe «lIpupoHEIE UCTOYHUKU U TTepepabOTKa yTIeBOJOPOIOBY. 1




Tema 5.5. Jlekums, ypok. DJIEKTPOHHOE CTPOEHHUE TaJIOTEHIIPOM3BOIHBIX YIIIEBOJOPOI0B. Peakiiny 3amelieHus rajioreHa Ha
I'ajioreHnpou3BO | TMAPOKCOIPYIILY, HAUTPOIPYIIY, LUAHOTPYIILY, aMUHOIpymnny. /[IedcTBHE Ha TraJOr€HIPOU3BOAHBIE BOJHOIO H
JHbIE CIUPTOBOrO pacTBopa MIENOYH. B3auMopeiicTBUe [UTrallor€HaIKaHOB C MarHueM H IUMHKOM. [loHsTHe O
YIJIEBOOPOAOB. | METAJUIOOPTaHMUYECKUX COCTUHEHMAX. VICIoab30BaHNe TajJOreHIIPOU3BOAHBIX YIIIEBOJIOPOIOB B OBITY, TEXHHUKE H
MIPHU CUHTE3€ OPTaHUYECKUX BEIICCTB.
IIpakTuyeckoe 3aHsTHE MO TeMe « ATOTCHIIPOU3BOIHBIE YTIIEBOJIOPOIOBY.
Paznea V1. Kuciiopoacoaep:xaniue opranniecKue coeIHHEHH .

Tema 6.1. Jlekums, ypok. [Ipenensubie ogHoaToMHbIe cUpPThl. CTpoeHHE MoJieKys (Ha MpUMepe MEeTaHoJa U ATaHOJa).

Cnuprsl. @eHoJr.

I'omonoruueckuit psin, obmast ¢opmyina, U30MepHs, HOMEHKIaTypa U kiaccudukanus. dusndeckue CBOHCTBA
IPEJENbHBIX OJHOATOMHBIX CIIUPTOB. BogopoaHbIE CBSI3U MEXAY MOJEKYJIaMHU CHUPTOB. XMMHUYECKUE CBOMCTBA:
peakuuu 3aMEeIleHus, JerujapaTaluy, OKHCIEHHUS, B3aUMOJEHCTBHE C OPraHWYECKUMU U HEOPraHUYECKUMU
kuciaotamu. KauecTBeHHas peakiusi Ha OJHOATOMHbIE CHUPTHL. JleHCTBHE 3TaHONAa W METaHOJa Ha OpPraHHU3M
gyenoBeka. CriocoObl MONYy4YeHHS M TNPHUMEHEHHE OJHOATOMHBIX CIUPTOB. [IpocTeie 3GUpbl, HOMEHKIATypa U
nzomepusi. OcoOEHHOCTH (UBMYECKMX M XMUMHUYECKMX CBOMCTB. MHOIOaTOMHBIE CIHPTBHI: 3TWICHIJIUKOIb U
rnuepud. dusznueckue U XMMUYECKUE CBOMCTBA: PEaKIMM 3aMEIICHMs, B3aUMOJICHCTBUE C OpPraHUYECKUMHU U
HEOPraHMYeCKUMH KHCIOTaMM, KaUeCTBEHHAs peaklids Ha MHOroaTOMHbIe cnupThl. IIpencraBienue o MmexaHusme
peaknuii HykiaeouipHOro 3aMenicHus. JlelicTBue Ha opraHu3M 4denoBeka. CriocoObI MOJIydeHUs W PUMEHEHUE
MHOTr0aTOMHBIX cnupToB. ®enon. CTpoeHHe MOJEKYJbl, B3aUMHOE BIUSHHE THUIAPOKCOIPYIIBl U OCH30JIbHOIO
anpa. Ousndeckne cBoicTBa (heHoma. OCOOCHHOCTH XMMHYECKUX CBOUCTB (peHosa. KauecTBeHHBIE peakiuy Ha
¢denon. TokcnynocTs peHosa. CriocoObl monyueHust U npuMeHenue ¢penona PenondopMaliberuaHas cMoa.

HpaKTI/I‘leCKOC 3aHsATHE IO TEME <<C1'II/IpTI>I. denom

Tema 6.2.
AJbaeruanl.
KapOonoBrbie

KHCJIOTBI.

CnoxkHble

3¢upsl.

Jleknus, ypok KapOoHWIIbHBIE COCAMHEHUSI — QJIBJCTUIBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHMIIBHON
rpynnbsl.  ['omMonoruueckue psiibl ajdbAETHAOB U KETOHOB, oOmias ¢opmyna, H30MepHss U HOMEHKIATypa
@uU3NYECKUE CBOWMCTBAa AJIBJETUIOB M KETOHOB. XHMHWYECKHE CBOWCTBA AJNBJIETUJIOB M KETOHOB: PEAKIIMHU
npucoeauHenus. IlpencraBieHne o0 MexXaHU3ME peakIUil HykiaeoGuinbHOro mnpucoequHeHus. OKHCIeHUE
aJbJICTU/IOB, KAUECTBEHHBIC PEAKIIMU Ha aiubAeruibl. CriocoObl MOMYUYeHHs] U IPUMEHEHHUE abJETHI0OB U KETOHOB.
OAHOOCHOBHBIE TpeAenbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS MOJEKYT KapOOHOBBIX KHCIOT.
N3omepuss u HoMeHkimarypa. Dusmyeckue CBOWCTBA OJHOOCHOBHBIX TIPENEIbHBIX KapOOHOBBIX KHCIIOT.
Bogopoaubie CBS3M MEXKIy MOJEKYylTaMH KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOWMCTBA: KHCIOTHBIE CBOWCTBA,
peakmus dTepuduKaIi, Peakud ¢ Y4aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOMN
KucnoThl. [oHSATHE O MPOU3BOMHBIX KapOOHOBBIX KHCIOT, CIIOKHBIX d(UpPaX, aHTHAPUAAX, TAIOTCHAHTHAPUIAX,
amMuaax, HUTpuiax. MHorooopasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEACIBHBIX U aPOMATHUECKUX
KapOOHOBBIX KHCJOT, JIUKAPOOHOBBIX KHCIOT, THUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTeny BBICIIUX
KapOOHOBBIX KHCIJIOT: CTE€ApWHOBAs, MAJIBMUTHHOBAS, OJIEMHOBAs, JTMHOJIEBAsI, JIMHOJICHOBAs KHUCIOTHL. CTIIOCOOBI
MOJIYYEHUsI U TIPUMEHEHHe KapOOHOBBIX KucHOT. CnoxkHble 3¢dupbl. ['omomornyeckuit psin, obmas dopmyna,




n3oMepusa U HomMeHknatypa. Ou3zndeckrne U XMMUYECKUE CBOMCTBA: THIPOJIU3 B KUCJION U IIETOYHOU cpene. XKupbl
CrpoeHnue, (pu3nyuecKue U XMMHUYECKHE CBOMCTBA KHPOB: THAPOIU3 B KUCIION U mIenouHoi cpeae. OcoOCHHOCTH
CBOMCTB KHPOB, COJEPXKALIUX OCTATKU HENpEeAeNIbHBIX >KUPHBIX KHUcHoT. JKupel B mpupoge. Mbuia, Kak COJIU
BBICIIUX KapOOHOBBIX KHCIIOT, X Motolee neicteue. [TonsTue o cuaTeTndeckux Moromux cpencteax (CMC).

IIpakTHyeckoe 3ansiTHe MO TeMe «Ambaeruasl. Kapoonossie Kuciotsl. CoxHbie 3QUpb».

TeMma 6.3.
YrieBoasbl.

Jlekuus, ypok. OOmias xapakTepucTHKa yriieBojoB. Kiaccudukanus yrieBogoB (MOHO-, IUU TOJUCAXAPUIBI).
Monocaxapusl: TII0K03a, (PPYKTO3a, raaKkTos3a, pudo3a, Ae30kcuprn0o3a. Pu3ndeckue CBOMCTBA M HAXOXKICHUE B
npupoje. Porocunre3. Onruueckas nuzomepus. Kospuarorentas TayroMepusi Ha IPUMEPE MOJIEKYJIbI TIIFOKO3HI,
MpoeKnKu Xeyopca,o U B-aHOMephI TII0K03bl. XMMHUYECKHUE CBOWCTBA IITIOKO3bI: PEaKlMU C y4aCTHEM CIHUPTOBBIX
W QIbJCTUIHON TPYII, CIOUPTOBOE M MOJOYHOKHCIOE OpokeHue. lIpumeHeHue TiII0KO3bl, €€ 3HAYCHHE B
KU3HENEATSIIbHOCTH opraHu3Ma. Jlucaxapunbl: caxapos3a, MajabTO3a M JiakTo3a. BoccraHaBiuBaromue |
HEBOCCTaHABIIMBAIOIIME aucaxapunabl. ['unaponus aucaxapuioB. HaxoxiaeHue B mnpupone U NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmall, INIMKOTEH U LeJU0103a. CTpoeHHEe MaKpOMOJIEKYJ Kpaxmalla, IIMKOT€HA U LEeJITI0I03bI.
@u3nMYECKUEe CBOMCTBA KpaxMalia M LEJUII0JIO3bl. XMMHYECKHE CBOMCTBA Kpaxmania: THIpOJIM3, KauyeCTBEHHas
peakius ¢ UoJA0OM. XUMHUYECKHE CBOWMCTBA LIEJUIIOJIO3bI: THIPOIN3, olyuyeHue 3pupoB uemnono3sl. [Tonstue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBINA MIENK).

IIpakTH4yeckoe 3aHATHE MO TeMe «Y TJICBOIBIY.

Paznen VII . A3oTcoaepaxamme oprannyecKue coelMHEHHUsI.

Tema 7.1 AMUHBI

Jlexuusi, ypok. AmuHbl. MeTunaMMH M aHWIMH: COCTaB, CTpOeHHe, (U3MYECKHe M XMMUYECKHE CBONCTBa
(ropeHue, B3aMMOJIEHCTBUE C BOJOW M KUCIOTaMM). AMUHOKHCIIOTHI KaK aM(OTepHbIEe OpraHU4YeCKHe COETUHEHUS
dusnueckue M XUMHUYECKHE CBOICTBa aMUHOKHMCIOT (Ha mpuMepe INIMiuHa) buonormdeckoe 3HaueHHe
amuHokucnoT Ilentuael. benkn kak mpupoJiHbIE BBICOKOMOJIEKYJSIpHbIE coequHeHUs llepBuuHas, BTOpUYHAS U
TpPETUYHAsl CTPYKTypa OelKoB. XUMHUECKUE CBOWCTBA OEIKOB: THAPOSU3, ACHATYypalus, KayeCTBEHHbIE PEaKLUU
Ha OeNKH.

HpaKTI/I‘IECKOQ 3aHsATHE 10 TEME <<A30Tconep>1<anme OpraHn4€CKrUC COCINHCHUA

Tema 7.2.
AMMHOKHUCJIOTHI.

Jleknusi, ypok. AmuHokucnotrsl. Homenknatypa u uzomepus. OTaeiabHble NPEICTABUTENN (-aMUHOKHCIIOT:
[JIMIWH, ajlaHuH, (EeHWJaJaHWH, CEpHUH, TUIyTAMHWHOBas KHUCJIOTA, JM3WH, IUCTEeWH. OnTudeckas H30Mepus
aMUHOKHUCIIOT: D u L-amuHOKUCH0THL. PHU3NUECKUE CBOMCTBA AMUHOKHUCIOT. XUMUYECKUE CBOMCTBA AMUHOKHUCIIOT,
KaKk aM(OTepHBIX OpraHUYECKHX COCAMHEHUH, peaKIus TIOJUKOHJSHCAIlMH, OOpa30BaHHWE TENTHIHONW CBSI3U.
buonornueckoe 3HaueHne aMMHOKUCIOT. CHUHTE3 M THIPOJIU3 MENTH]IOB.

HpaKaneCKoe 3aHATHE 10 TeMe «AMHUHOKHUCIOTEI.




Tema 7.3. beaku

Jlekums, ypok. benku kak npupoanbie nonumepbl. [lepBuyHasi, BTopuyHash U TPEeTUYHas CTPYKTypa OENKOB.
XUMHUYECKHE CBOMCTBAa OCIIKOB: THAPOJIM3, ACHATypalus, KadyecTBEHHbIe peakiuu Ha Oenku. llomstue 06
a30TCOAEPKAIINX FeTEPOLUKINYECKUX COeAUHEHUAX. [IMpuMUIMHOBBIE U IypUHOBBIE OCHOBaHUs. HykinenHoBbIE
KHCJIOTBI: COCTaB, CTPOCHUE M OMOJIOTHYECKast POb.

IIpakTHyeckoe 3ansiTHe MO TemMe «benkn.

Pa3nea VII. BoicokoMoJIeKyJIIpHBIE COEIMHEHUSI.

Tema 5. 1.
BricokomouiekyJa
sipHbIe
COeIMHEeHHUS.

Jlekumusi, ypok OCHOBHBIE TOHSATUS XUMHHU BBICOKOMOJIEKYJISIDHBIX COCIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3aLMU, CpeHsis MoJieKysipHas macca OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX ~ COGIMHEHUH -  moJuMMepu3anuss U nonukoHjeHcanus.  [IpencraBienwe o
CTEPEOPETYISIPHOCTY U HAIMOJICKYJIAPHON CTPYKTYpE IMOJUMEPOB, 3aBUCHUMOCTH CBOWCTB IOJIMMEPOB OT HX
MOJIEKYJIIPHOTO U HAJMOJICKYJISIPHOTO CTPOCHHUSL. ).

HpaKTI/I‘IECKOE 3aHsATHE 110 TEME «BLICOKOMOJ'IGKYJ'IHPHHG COCAUHCHUA.

Tema 5.2.
IHotumepHbIe
MaTepHabl

Jlekumust, ypok. Ilmactmaccel  (MOJAMATUIICH,  MOJUNPOINWICH,  MOJUBUHWIXJIOPUI,  IOJUCTUPOI,
MOJMMETUIIMETAKPHIIAT, TOJMKApOOHATHI, MONMAITHIeHTepedTanar). YTuiausanus Hu THepepadoTKa IUIaCTHKA.
DnacToMepbl: HaTypalbHBINA KaydyK, CHHTETHYECKHE KayuyKu (OyTaaueHOBbI, XJIOPOMPEHOBBIN, U30IPEHOBBIN ) U
cwIMKOHbI. Pe3nna. BosokHa: HaTypayibHble (XJIONOK, IIEPCTh, WIENK), MCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTeTHYecKue (KampoH U JaBcaH). [loiaumepsl croenuanbHOro HasHaueHus (TedsoH, KeBiap,
ANIEKTPONPOBOISIINE OJIUMEPHI, OHMOpa3aaraeMble MOJIMMEpPHI).

HpaKanecxoe 3aHATHE 110 TEME «HOJ’IPIMGpHLIC MaTcpuaJibD»).

Bcero 2 cemectp

40

Bcero yacon

72




3. YCJOBMUS PEAJIN3AIIMA PABOYEW ITPOTPAMMBI T CIIUTIINHBI

3.1. Ucnosib30BaHNe AKTUBHBIX 1 HHTEPAKTUBHBIX (DOPM NpoBeieHNs 3aHATHIA

JUiss TIOATOTOBKM CHENHAIMCTOB CPEJIHEr0 3BeHa B 00pa30BaTENbHOM IPOLECCe IIUPOKO
UCIIOJIB3YIOTCS Takue (POPMBI MPOBEICHUS 3aHATHI KaK: JIEKIHs, CEMUHAP, IPAKTUYECKOE 3aHSITHE.
B o0pa3oBaTensHOM Ipoliecce UCIOIB3YIOTCS CIEIYIOIUE METOIbI 00 yUCHHS:

- CJIOBECCHBIC,
- HarJIs1AHBIC,
- IPaAKTUYCCKHC,

- IPOEKTHBIA METO;

- TPYIIIOBBIE JUCKYCCHH,
[TpuMeHsIOTCS ClleyIoIIHe COBPEMEHHbBIE 00pa30BaTebHbIC TEXHOIOTUU:
- pa3BHBaroliee 00yUYeHUe;

- IpobJyieMHOE 00yUYEeHuUE;

- pa3HOYpOBHEBOE 00yUYEHHUE;

- KOJUICKTUBHAA CUCTEMA o6yquI/m;

- nH(GOPMAIIMOHHO-KOMMYHHUKAIHOHHBIE TEXHOJIOTHH;
- 3JJ0pOBbecOeperarwIne TeXHOJIOTHH;

AKTUBHBIC U HHTEPAKTUBHBIC ()OPMBI IIPOBEICHHS 3aHATH, UCTIOIb3yeMbIe B YI€OHOM TpoIiecce

3.1.2. Ucnosib30BaHNe AKTUBHBIX U HHTEPAKTUBHBIX ()OPM NPOBeAeHUA 3aHATHI

Cemectp

Bun 3apartus

Tema 3angaTus

AKTHBHBIH,
MHTEPAKTUBHBIN
METOJ

1 cemectp

Jlexuws, ypok

[lepuonuueckuii  3aK0OH U
[Tepnonnueckas cucrema
XUMHUYECKUX ajeMeHToB [[. .
Menneneesna, Crtpoenue
atoma. CTpoeHHE BeIIECTBa,
[Tonumepsr. HucnepcHbie
CUCTEMBI, XuMu4deckue
peakiu

I'pynmoseie
JTUCKYCCUH

IIpaxTrueckue
3aHATUA

PactBopHI, OkucnuTenbHo-
BOCCTAaHOBUTEIIbHBIE PEAKIIUH.
DIEKTPOXUMUYECKUE
niporiecchl, OCHOBHBIE KJIACCHI
HEOPraHUYECKUX u
OpPraHMYeCKUX  COCIMHEHUH,
XuMHUs 3JIEMEHTOB, XHUMHS B
JKA3HU OOIIECTBA

IIpakTnyeckue

2 ceMecTp

Jlexuws, ypok

CTPOCHUSA OpraHNu4YeCKHUX
coeuHeHnil, [ MapOKCUIbHbBIE
COCIUHEHHS, AIBIECTHAL H
KETOHBI

I'pynmoseie
JTUCKYCCUH

[IpaxkTueckue
3aHATUSA

A3oTcoaepxaiine
reTEPOLUKINYECKUE
COCINHEHMUS. HyxnennoBeie
KHCJIOTEI.

buonorngeckn AKTHBHEIC
COCIUHECHMS.

[IpoexTHBI MeTOA
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3.2. YueOHo - Mmeroauueckoe odoecrneyeHme

CBC,I[CHI/IH 00 OJICKTPOHHBIX IMOJIHOTCKCTOBBIX pECypcCax, JOCTYII K KOTOPBIM obecnieunBaeTcs Ha
OCHOBAHMH IPAMBIX JOTOBOPOB

[lepeueHb JMOKYMEHTOB, MOATBEPKIAIONINX HAIMYKME/TIPABO HCIIOJIL30BaHUS ITUPPOBBIX (JICKTPOHHBIX)
oubmmorek, ObC

Kontpakr Ne 146/Y ot 29.01.2024 (OBC
«ZNANIUM.COM»)

29.01.2024 — 28.01.2025

JInnensuonuslii koHTPakT Ne 10469/23PROF/362/1Y
(Dnexrponusbiii pecype CITO «PROFo6pa3oBanmey)

01.12.2023 — 30.11.2024

JIuuen3uonusiil koHTpakT Ne 226/J1Y ot 25.07.2023
(OBC Opaiit — CIIO)

05.08.2023 — 04.08.2024

Konrpakr Ne 1T/I1-014029/12/0014/415/4T ot

gggg- 4 29.12.2023 Ha DOoCcTaBKY TOBAPOB (IEPUOINYECKUX 01.01.2024 — 31.03.2024
'| U31aHUH)
5 Jorosop Nel01/HDB/2097 ot 28.03.2017 28.03.2017 — 28.03.2022
‘| (HammonasnbHas snekTponHas oubnunoreka (HOB)) (mposonranus o 28.03.2027)

Kontpakr Ne 34/T ot 11.03.2024 Ha npuobpereHue
EPUOINYECKUX U3TAHUN

01.04.2024 — 31.12.2024

AKT BBOJIa B 9KCIUTyaTallMi0 DIEKTPOHHOU OUOIMOTEKH
BI'AY Ne 33 or 19.01.2016

beccpouno

ObecrieyeHHOCTh YUEOHOM JIUTEepaTypoil pu peaan3aluu padoyeil mporpaMmmbl

3.2.1. OCHOBHBIE UCTOUYHUKHU:

1. 'a6puensn, O.C., Octpoymos U. I'., CnaakoB C. A Xumus: 10 xnacc: 6a30BbIi ypOBEHB:
yuebnuk / O.C. I'abpuensH. - 3-e usm., crep. - Mocksa: [IpocBemenue, 2023. - 128 c. -[OU] — Pexum
nocryna: <URL:https://e.lanbook.com/book/335039>

2. 'abpuensu, O.C. Xumus: 11 kiacc: 6a30BbIii ypoBenb: yueOnuk / O.C. ['abpuensu. - 4-¢
u3a., crep. - Mocksa: IIpocBemenne, 2023. - 127 c.- [OU] — Pexum nocrymna:
<URL:https://e.lanbook.com/book/335036>

3.2.2. JlonoaHUTEIbHBIC HICTOYHHUKH:

1. MapteinoBa, T.B. Xumwust: y4eOHMK ¥ TPAKTHKyM IS CpeIHEro mpodeccrnoHalbHOTO
obpazoBanust / T.B. MapteiHoBa, 11.B. ApramonoBa, E.b. T'onynoB; mon o6mieit penakiuein T.B.
MapTbiHOBOU. - 2-¢ u31., ucnp. u nom. - Mocksa: U3natensctBo FOpaiit, 2023. - 368 c¢. — [DU]-
Pexxum nocryma: <URL:https://urait.ru/bcode/511690>.

2. Mocksa, B.B. Opranndeckass XuMus: 0a30Bble TIPHHIMIBL: yaeOHOe mocodue s CIIO /
MockBa B. B. - MockBa: W3parensctBo IOpaiit, 2023. — 143 c. -[DU]- Pexum
noctyna: <URL:https://urait.ru/bcode/515525>.

3. MakcanoBa, JI.LA. BBICOKOMONEKYISIpHbIE COEAMHEHHS W MaTepHallbl s TUIIEBOU
mpoMbIIUIeHHOCTH: yueOHoe mocobme it CIIO / MakcanoBa JILA., Awposa O.K. - Mocksa:
UznarensctBo FOpaiit, 2023. — 220 c. - [OU]- Pexum goctyna: <URL:https://urait.ru/bcode/517743>.

4. AnapueB, A.M. O6mas u Heopranudeckass xumus. JlabopaTOpHBIN NpakTUKyM: ydeOHOE
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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/2023/12/%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%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%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%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%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%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%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%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.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/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.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
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/335039
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/335036
https://urait.ru/bcode/511690
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/515525
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%B0%D0%BA%D1%81%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0,%20%D0%9B%D1%8E%D0%B1%D0%BE%D0%B2%D1%8C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/517743

nocobue mnst CIIO / AmapueB A.U., KazakoBa A.A., lllepaunpina JI.B. -MockBa: M3naTenbcTBo
FOpaiit, 2023. - 159 c. - [DU]- Pesxum mocryma: <URL:https://urait.ru/bcode/514569>.

3.2.3. MeTtoanueckue U3IaHus
1. XuMust: METOIMYECKHUE YKa3aHUsl 10 OCBOCHUIO JUCIUIUIMHBI U CAMOCTOSATENIbHON padboTe
IO CIEeUATBHOCTSIM CpeHEro npodeccruoHanbHoro oopa3zoBanus / BopoHexckuii
rocyJaapcTBeHHBIN arpapubiii yauuBepcuteT [cocT. O.B. 3Bsruna, I'.A. Masran]| - Boponex:
Boponexckuii rocynapcTBEHHbIN arpapHbiil yausepceuret, 2023. — 90 c. Pexum nocryna: :
<URL:http://catalog.vsau.ru/elib/metod/m8046.pdf>.

3.2.4. [lepnoanueckue U3JaHUA:

1. BectHuk BOpoHEXCKOro rocyaapCcTBEHHOTO arpapHOro0 YHHUBEPCUTETA: TEOPETHUECKUN U
HaY4YHO-TIpaKTHUYECKUil )KypHain / BopoHex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. XKXypnan ananutuueckon xumuu / Poccuiickas akagemus Hayk - MockBa: Hayka, 1946-

3. Kypnan ¢pusnueckoii xumun / Poccuiickast akanemus Hayk - Mocksa: Hayka, 1934-

4. XuMUS ¥ TEXHOJIOTHUS TMHUIIEBBIX NPOAYKTOB [DNeKTpoHHBIH pecypc]: PedepatuBHbIit
xypuain / BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

3.3. MaTepuaJIbHO-TEXHHYECKOE U MIPOrpaMMHOe odecriedeHne

CBe,Z[eHI/ISI O IIPOrpaMMHOM obecrneyeHuu O6IH€FO Ha3Ha4YCHUA

Ne Haspanue Pasmemenue
1 | Onepanmonnsie cucrembl MS Windows / Linux IIK s Hoé(lijg’gon cet
2 [Makersr oducHbIx npunoxenuit Office MS Windows / 1K B nokansHOM ceTn
OpenOffice BIr'AY
3 [Mporpammel s mpocMmoTtpa daitnios Adobe Reader / DjVu 1K B j0KaJIbHOM CETH
Reader BI'AY
4 bpayzepst SAunexc Bpaysep / Mozilla Firefox / Internet 1K B mokanpHOM ceTn
Explorer BIr'AY
IIK B 10KanBbHOM ceTH
5 | AutuBupycnas nporpamma DriwWeb ES BLAY
. IIK B 10KanbHOM ceTH
6 | IIporpamma-apxusarop 7-Zip BLAY
7 | MynsTumenua npourpsiBatens MediaPlayer Classic K s Hoé(?i’;on cet
8 | IInardopma onnaitn-o0y4yenus elearning server IK B noKaitsHoH cetn
BIr'Ay
9 | Cucrema xommbroTepHOro TectTrupoBanus AST Test K s HO];(?JX)BI;OH cetd

CaiiTel ¥ HH(GOPMAILIMOHHBIE TOPTAJIBI

1. http://hemi.wallst.ru/ - Xumusi. 00pa30BaTeNIbHBINA CAUT IS INKOJILHUKOB U CTYICHTOB.

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

3. http://chemistry-chemists.com/ - XXypuan Xumus 1 XuMHKH.

4. http://chemistry.vsau.ru/raboty-studentov/ - Caiit kadenpsr xumun B'AY.

5. http://www.chem.msu.su/rus/elibrary/ - DnexrpoHHas 6nOGIMOTEKa MAaTEPUAIIOB IO XUMUH.
6. https://ru.wikipedia.org/ - Bukumeaus - SHIUKIONEANS HA PYCCKOM SI3BIKE.

[Tomerienus 1y BeeHUsI 00pa30BaTENIbHOTO Mpolecca U 000pyL0BaHHe
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No HaumenoBanne o0bekTa, Anpec (MecTonooxkeHne) 00beKTa,
n/m MOJTBEPKIAIOIIETO HATNYHE MOJTBEPKTAIOIIETO HATUYHE
MaTepUaIbHO-TEXHUYECKOTO MaTepUaIbHO-TEXHUYECKOTO 00CCIICUeHUS
o0ecrnievyeHus, ¢ IepeyHeM (c ykazaHueM HOMepa TaKOro 0ObEKTa B
OCHOBHOT'0 000py10BaHUs COOTBETCTBUH C JIOKYMEHTAMH I10
TEXHUYECKON HHBEHTApU3alllN)

1 VYyeOnass aynutopuss ans nposeneHus | 394087, Boponexckas — o0imacTh, T.
3aHATHH BCEX BMJOB, B TOM 4McCil€ | BopoHex, yia. Tumupssesa, 21. 3manue
I'PYIIIOBBIX u UHJIUBUNYAJIBHBIX | yqeOHOrO KOpITyca OT/ACJICHHUSI CPEIHETro
KOHCYIBTAl[Ui, TEKYIIEro KOHTPOISA H | mpodecCHOHATBHOTO o0pazoBaHus
MPOMEXKYTOYHON aTTECTAalMH: KOMILICKT | (Kopmyc CITO, oGuexutue Ne 6, ayx. 104
yueOHOl Mebenu, JAEeMOHCTPALMOHHOE
obopyoBaHue, yueOHO-HarJIsTHbIC
nocoous

2 ITomemenne g camocrosarensHOU | 394087,  Boponexkckas — o0mactb, T.
pabotel: Kommekr y4eOHOH Mmebenu, | Boponex, yn. Tummpssesa, 21. 3nanme
ACMOHCTPAITUOHHOC o0opynoBaHue, ytIe6Hor0 KOopIlyca OTHAECJICHUS CpEeOHETro
y4eOHO-HarIsIHbIC 10co0usl, | mpodecCHOHATBHOTO o0pazoBaHus
KOMIIbIOTEpHAA TEXHUKA € | (Kopmyc CIIO, obmexutue Ne 6), ayn.103.

BO3MOXXHOCTBIO MOJKIIIOUEHUS K CETH
"NuTepHer" u obecrieueHrEM JOCTyIa B
JJIEKTPOHHYIO MH(}OpPMaLIOHHO-
00pa30BaTEIbHYIO CPEAY
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4. ®OHJ OEHOYHBIX CPEACTB, KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA JUCLHUIIJINHbBI
4.1. OueHka pe3yJIbTATOB OCBOECHHS 1M CHMILJIMHBI

PesyabTaThl 00y4yeHuUs1

(I)OpMLI H METOAbI KOHTPOJIA U

Ilepeuens nuunocmubix Ilepeuens Hepeuens npeomemmnuix OLICHKH
pesynbmamog: MemanpeomentHblX pesynbmamos:
pesynvmamog:
- hopMHpOBaHUE y O0yJaromuxes | - YMEHHE MCIIOJIb30BaHusA | B xoz1e 0cBOEHUS TUCLIUIIIIMHBI Dopmuvl KOHMPONA OOYUEHUA:
YMEHHSI OLIEHMBAaTh 3HAYMMOCTh | pa3jIM4YHbIX BUJIOB | OOYYaIOMIMIACS JTOJDKEH - IPaKTUYECKOE 3aJaHHe II0
XUMHUYECKOTO 3HaHUs JUI | TIO3HABATEJIBbHOW NEATENbHOCTH U | 3HATH/MIOHUMATh: pabote c uHpopmaLuei,
Ka)KJJOTO YEJIOBEKA; OCHOBHBIX  HHTEJUIEKTyaJIbHBIX | - 3HAHME OCHOBOIIOJATAIOLIUX | JINTEPATYPOI;
- popMHpoBaHUE y O0yJaromuxcs | onepauuid (IOCTAHOBKHM 3aJjaud, | XMMUUYECKUX MOHATHHM, TEOpUH, | - YCTHBII onpoc (B TOM 4ucie 1O
LEJIOCTHOTO ~ IpeAcTaBiIeHUs 0O | popmynupoBaHus TUIOTE3, | 3aKOHOB M 3aKOHOMEPHOCTEM; | pe3ysibTraraM BBITIOJTHEHUS
MHUpPE M POJIM XMMHUHM B CO3JIaHUM | aHAJIM3a M CHUHTE3a, CPaBHEHHUS, | YBEPEHHOE II0JIb30BaHUE | JJAOOPATOPHBIX pador,
COBPEMEHHOM 0000111eHHS, cUCTEMaTH3alUY; XUMHUYECKON TEPMUHOJOTUEH U | MPaKTUYECKUX 3aJaHuil, 3agad
€CTeCTBEHHOHAY4YHOM  KapTUHBI | - TOTOBHOCTb K  BBIBJICHMIO | CHMBOJIUKOI; IUIi  TPOBEPKHM  yYMEHUH U
MUDa; YMEHHUS OOBSACHATH | IPUUUHHO-CJIEACTBEHHBIX CBS3€H, | - MECTO XMMHMHM B COBPEMEHHOI | HABBIKOB);
00BEKTHI u IpOIECCHl | MOMCKa aHaJIOTOB, | HAYYHOM KapTHMHE MHpa; pOJib | - TECTUPOBAHUE;
OKpY>Karomien eHCTBUTENBHOCTH: | (HOPMYIHUPOBAHUS BBIBOJOB) JUIS | XUMHH B ¢dopmupoBanuu | Popmot OUeHKU
IIPUPOJHOM, COLIMANIbHOM, | pelleHus MOCTABICHHOM 3a/1auM; | Kpyrozopa U (QYHKIHOHAIBHOW | pe3yibmamusHocmu 00yueHusn:
KYJIbTYPHOH, TEXHUYECKOH | - MIpUMEHEHNE OCHOBHBIX | [PAMOTHOCTM  4YeJlOBe€Ka  JUIsl | TpaJMLIMOHHAs CHCTEMa OTMETOK
Cpeabl, - HCIOJB3YyS JIi 3TOrO | METOAOB MO3HAHUS (HAOIIOAEHUS, | peleHHs MPaKTUYECKUX 3a/ay; B Oarmiax 3a KaKIYHO

XUMUYECKUE 3HAHUS; HAay4HOTO OSKCIEPUMEHTAa) s | - MpaBWJIa TEXHUKU OE30MaCHOCTH | BHITIOJHEHHYIO paOOTy, HA OCHOBE
-  pa3BUTHE Y OOYYArOIIMXCS | U3YYEHHUs]  PA3TUYHBIX CTOPOH | MPU HCIONH30BAHUHM XHUMHUYECKUX | KOTOPBIX BBICTABISETCS UTOTOBAs
yMEHUM pa3nuyarh (akThl M | XUMHYECKUX 00BEKTOB U | BEIIECTB. OTMETKA.

OLIEHKH, CPAaBHUBATH OLIEHOYHBIE | MPOIECCOB, c KOTOPBIMH | YMeTh: Memoowt KOHmMpPOA
BBIBOJIbI, BHUJIETh UX CBSI3b C | BO3HUKACT HEOOXOIUMOCTh | -  00pabaTbiBaTh,  OOBSCHSATH | HANPAGIEHbL Ha npoeepKy
KpPUTEpUSAMH OIIEHOK M CBSI3b | CTAJIKUBATHCA B | pe3yJIbTaThI IIPOBEACHHBIX | YMEHUA 00YyUaAlOuiuUXca:
KpUTEpUEB C  OMNpEACNICHHON | mpodeccroHaIbHOU cdepe; ONBITOB U JI€1aTh BHIBOJIBI; - OIIEHKa CIOCOOOB MOJYyYCHUS U
CUCTEMOI LIEHHOCTEH, | - HCHOJb30BaHUE  PA3JIUYHBIX | - MPUMEHSITH METOJIBI HAYIHOTO 00pabOTKH Pe3yabTATOB HAYYHBIX
dhopmynupoBaTh U OOOCHOBBIBATh | ICTOYHUKOB  JUIsl  TOJYYEHUS | TIO3HAHUS (nabmoznenue, IKCIIEPUMEHTOB;

COOCTBEHHYIO MO3UIIMIO; uHpopMallUM O  XUMHUYECKHX | ONMUCAaHWE, W3MEpPEHUE) IpHu - BBINIOJIHSTH YCIIOBUSI 3a/IaHUsI Ha
- npuoOpeTreHre oOydaroIMMUCS | MpolLieccaX, YMEHHE OLEHUTh €€ | pelIeHUH MPAKTUYECKHUX 3ajad. TBOPUYECKOM YpOBHE c
OmbITa pa3Ho00pa3HON | TOCTOBEPHOCTh JUIS JOCTHXKCHUS | MCIOJIb30BATh MPEJICTABJICHHEM  COOCTBEHHOM
NEeSATEIbHOCTH,  IMO3HAHMS U | XOPOILIUX pe3ynbTaToOB B | NpUOOpeTeHHbIE 3HAHUS W MO3UIINH;

CaMOIIO3HAHUS; KJIFOUEBBIX | MpodeccuoHaIbHOU chepe YMEHHsSI B TPAKTHYECKOH - paboTatb €  OCHOBHBIMH




HAaBBIKOB, UMEIOIIUX
YHUBEPCAJbHOE 3HAYCHHUE IS
Pa3IUYHBIX BHJIOB JCSTEILHOCTH
(HaBBIKOB ~ pelieHus  MpoOJeMm,
NIPUHATHSA ~ PELUEHUMN, IIOUCKA,
aHaiM3a u 00paboTku
nH(OpMAIINY, KOMMYHUKATUBHBIX
HABBIKOB, HAaBBIKOB HM3MEPEHUIA,
COTpyQHUYECTBA,  0OE30MacCHOTO
oOpaiieHuss C BeElIECTBAaMU B
MMOBCETHEBHOM KU3HH).

AeATEeJbHOCTH "
NOBCEIHEBHOM KU3HM 1JIf:

- ¢opMHupOBaHUS COOCTBEHHOM
MO3UIMU TI0 OTHOIICHHIO K

XUMUYECKOH uHpopMaLuy,
II0JIy4aeMOM u3 pa3HbIX
UCTOYHUKOB;

- MMPHUMCHCHUSA METOA0OB

MIO3HAHU IpU  pEUICHUH
IIPAKTUYECKUX 3a7au;

- COOJIIOICHUS TTPaBUJT TEXHUKHU
0e301macHOCTH npu
UCIIOJIb30BAaHUN  XHMHUYECKUX
BEIIECTB B IIPaKTUYECKOU
JIESATEIIBHOCTH U NOBCEHEBHOMN
JKU3HU.

QITOPUTMAMHU MOJTy4eHUS
MHTEpIIpETALNH pe3yIbTaTOB
XUMHYECKHX IKCIIEPUMEHTOB,
HaOIIOJICHUHN ¥ U3MEPEHUH.
Memoowvt ouyenku pesynromamos
00yuenus:

dbopmupoBanue pe3yIbTaToB
MIPOMEXYTOUHOM aTTecTaluu IO
TUCIHUILUIMHE HAa OCHOBE CYMMBI
PE3yNIbTAaTOB TEKYIIEr0 KOHTPOJIS.




4.2. XapaKkTepuCTHKA OCHOBHBIX BH/IOB /IeSAITE€JIbLHOCTH 00y4aloluXcs

Coaepixanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
o0yuarouuxcst
(Ha YypOBHe YUeOHBIX JeilcCTBHII)

BBenenne

AKTyanuszanus 3HaHMW O THpeaMmeTe Xumus. BbickasbiBaHue
COOCTBEHHBIX CYXKICHHI O 3HAQUEHUU XUMHYECKONW HayKu s
OTIENBHOIO YEJIOBEKa, rocynapcTBa, oOuiecTBa. Bbicka3biBaHue
CY)KJICHUW O 3HaYeHUEe XUMHUU npu ocBoeHuu npodeccuit CITO u
cnenuanbHocteit CI10.

Pa3nen |. Teopernyeckue 0OCHOBbI XHMUH.

CtpoeHue aToma.

IMepuoauveckuii 3aK0H 1
ITepuoanyeckas cucrema
XuMUUYeckux jiementoB ..
MennaeiaeeBa

CTtpoeHue BemecTna.
MHuorooépa3ue BellecTB.

XuMH4YecKHe peaKkuuu.

- PackpeiBaTh CMBICT M3y4aeMbIX TMOHSTHH (BBISBIATH UX
XapaKTepHble MPU3HAKH), YCTAaHABIMBATh UX B3aUMOCBS3b

- PackpbiBathk cMbIc niepuoauyeckoro 3akona J1.11. Menneneesa u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DyHKIIHU

- XapakTepu30BaTh 3JIEKTPOHHOE CTPOEHHUE ATOMOB XUMHUYECKHUX
JNIEMEHTOB 1-4 T1epuojoB, WCIONB3ys MOHATHS «s-, P-, d-
ANEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHU»

- OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHUYECKUX
3JEMEHTOB W HUX COEIMHEHMM MO TMepuoJaM M TIpynmnam
[lepuonuueckoil  cuUCTEMBbl  XUMUYECKMX  anemeHtoB ..
Menneneesa

- PackpeiBaTh CMBICT H3y4aeMbIX TMOHSTHH (BBLACIATH HUX
XapaKTepHbIC IPU3HAKU) U IPUMEHSATH 3TU NOHATHUS [IPU OMUCAHUH
COCTaBa M CTPOCHHMSI BEIIECTB, ISl OOBSICHCHHSI OTACIBHBIX (DaKTOB
U SIBJICHUU

- Onpenensaty BUAbl XUMHUUYECKOU CBSI3M (KOBAJECHTHOM, MOHHOM,
METAJLUINYECKOM, BOJOPOJAHOM) B COCMHEHMUSX; THIL
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA

- OnpenensiTe BaJIGHTHOCTh M CTENEHb OKUCIEHUS XHUMHUYECKUX
3JIEMEHTOB B COEMHEHUSAX Pa3JIMYHOIO COCTAaBa

- [IpoBOANTH BBIYKCIIEHUS C UCIIOJIB30BAHUEM MOHATHUS «MACCOBAsI
JIOJISl BEILIECTBA B PACTBOPE»

- OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOW peakIuu OT
pa3IuYHbIX (PaKTOPOB

- Omnpenensats XapakTep CMELIEHUS XUMHUYECKOTO pPaBHOBECHS B
3aBUCUMOCTH OT BHeIIHero Bo3aeicTBus (mpuniun Jle [llatennbe)

- CocTaBisITh YpaBHEHMs PEAKIUN PA3IMYHBIX THUIIOB; MOJIHBIE U
COKpAIllEHHbIE MOHHBIE YPAaBHEHMS PEAKIMd, YYUThIBas YCJIOBUSI,
IIPY KOTOPBIX 3TH PEaKLMHU UAYT 0 KOHIIA

- IloaTrBepkaaTh CyIIECTBOBAHUE TEHETUYECKOW CBSI3U MEXKIY
HEOPraHMYECKMMU  BEIIECTBAMH C  MOMOIIBIO  YPaBHEHHM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN

- IIpoBoguth, HaOmoOAaTH W  ONUCHIBATH  XUMHYECKHIA
SKCIEPUMEHT: MO ONPEACIICHUIO Cpedbl BOJHBIX PACTBOPOB
BEILIECTB, BBISBJICHUIO YCJIOBUW NPOTEKAHUS PEAKIUMHA HOHHOIO
oOMeHa, M3yYCHHUIO BIUSHUS PA3TUYHBIX (PAaKTOPOB HA CKOPOCTH
peakuuii

- CnenoBarth mNpaBwiaM IMOJb30BAHUS XUMHUYECKOM TOCYAOW M
n1abopaTopHbIM 000pyIOBaHUEM

- [IpeactaBnsaTh pe3yabTaThl XMMHUYECKOTO SKCIIEpUMEHTa B hopMme
3allMCH YPAaBHEHUIN COOTBETCTBYIOIIMX PEAKUUN U JE1aTh BBIBOJbI
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Ha UX OCHOBE
- [IpoBOUTH BBIYUCIIEHUS MO YPAaBHEHUSAM XUMHUECKUX PEAKIIUM,
B TOM YHCJIE€ TEPMOXUMHUYECKHE PACUETHI

Pa3nen |l. Heoprannueckas xummusi.

HemeTtanabl, o01mias
XapaKkTepucTUKA.

Boaopona.

T'ajoreHsnl.

Kucaopon, cepa.

A3sot, ¢pocdop.

Yraepoa, KpeMHH.

MeTasuibl, 001Ias
XapakTepucTUKa.

OO0was xapakTepucTHKA
MeTa10B IA-rpynnsl.

- PackpeiBaThb CMBICT H3y4aeMbIX MOHSATHH (BBIOCIATH UX
XapakTepHbIC MPU3HAKK) U IPUMEHSTh 3TH MOHITHS IPU ONTUCAHUU
COCTaBa U CTPOCHMSI BEILIECTB, 17151 OOBSICHEHUSI OTAEIBHBIX (haKTOB
U SIBJICHUU

- OObBsCcHATH O00IIKME 3aKOHOMEPHOCTH B HM3MEHEHUH CBOMWCTB
HEMETAJUIOB U UX COCAMHEHUH C y4€TOM CTPOEHHSI MUX aTOMOB U
nonoxeHusa B [lepuoanueckoid cucTeMe XUMUYECKHUX SJIEMEHTOB
.. MenneneeBa

- Xapaktepu3oBaTh (ONHUCHIBaTh) OOIIKME XUMHYECKHE CBOWCTBA
HEMETAJUIOB, WX BAXKHEHIIMX COCIMHEHWM, MOATBEPXKIAs 3TO
ONMCaHuE NPUMEPAMH YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX
peakuuii

- XapakTepu3oBaTh BJIMSHUE HEMETANIOB U MX COCAMHEHUN Ha
JKUBBIE OPraHU3Mbl; OIMCHIBaTh NPUMEHEHUE B Pa3IUYHBIX
00JIaCTAX MPAKTUYECKOMN NESITEIIbHOCTH YEJIOBEKa

- PackpbiBaTh CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii MOCPECTBOM COCTABJICHHSI DJICKTPOHHOTO OajaHca 3THUX
peakuuii

- [IpoBoauTh peakiuu, MOATBEPKAAOIINE XapaKTepHbIE CBOMCTBA
M3y4aeMbIX BEIECTB; pPACIIO3HABATh OMNBITHBIM IYTEM AHUOHBI,
MPUCYTCTBYIOIIHME B BOJHBIX PacTBOpax

- HabGmiomate u omMchiBaTh JEMOHCTPAIIMOHHBIE  OIBITHI;
MPOBOJAUTh U OMNHUCHIBATH  XUMHYECKHH  DKCIEPUMEHT
(;rabopaTopHbIe U MPAKTHYECKHE PAOOTHI)

- [IpencraBnsaTh pe3yabTaThl XMUMUUECKOTO SKCIIEpUMEHTa B (hopme
3alMCU YPaBHEHUW COOTBETCTBYIOIIMX PEAKLMH U JI€NaTh BbIBObI
Ha UX OCHOBE

- CnepoBarh mpaBWiIaM IOJIb30BaHUS XUMHUYECKOM NOCYIO0M M
71a00paTOpPHBIM 000PYIOBAaHUEM

- [IpoBOANTE BBIYMCIIEHUS 110 YPABHEHUSAM XMMUYECKUX PEAKIUN

- CamocrosiTeIbHO IUTAHUPOBATH M OCYIIECTBJISTH  CBOIO
MO3HABATENbHYIO JI€ATEIbHOCTh; MPUHUMATh AKTHUBHOE Y4YacTHE
IpyNIoOBOM y4eOHOM 1eATeIbHOCTH

- PackpeiBaTh CMBICT H3ydaeMblX TMOHATHM (BBLACNATH HX
XapakTepHBIC MPU3HAKN) U TIPUMEHSTH 3TH MOHATHS IPYU ONTUCAHUHT
COCTaBa U CTPOCHHMSI BEIIECTB, 7151 OOBSICHEHHSI OTACTBHBIX (DaKTOB
U SIBIICHUU

- OOBACHATH O00IIKME 3aKOHOMEPHOCTH B HM3MEHEHUH CBOKWCTB
AJIEMEHTOB - METAJJIOB U MX COCIWHEHUN C y4E€TOM CTPOCHHS HMX
aTOMOB U TmojoxeHust Ilepuonuueckoil cucTeME XUMHUYECKHUX
anemenToB .M. MenaeneeBa
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OO0mas xapakrepucTuka
MetasioB I1A-rpynnsi.

Oo01mas xapakTepucTuKa
metasioB I A-rpynnsl.

OO0mas xapakTepucTHKa
MeTAJJIOB MOOOYHBIX MOATPYII

(b-rpymnmn).

- XapakTepu3oBaTh (ONMUCHIBAaTh) OOIIME XUMHUYECKHUE CBOMCTBA
METAUIOB, WX BAXHEUIIUX COCJUHEHUH, TOATBEPXKIas OTO
OINMCAaHNE IPUMEpPAMH YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
peakuuii; mnpuMeHeHNe METAJIJIOB B Pa3IMYHBIX 00JACTSIX, a TaKKe
WCIIOJIb30BAHNUE HX AJI CO3JaHMsl COBPEMEHHBIX MAaTEpUajOB U
TEXHOJIOTU

- PackpbiBaTh CYIIHOCTH OKHCIIUTEIbHO-BOCCTAHOBUTEJIBHBIX
peakuuil MocpeCTBOM COCTaBJICHUSI AJIEKTPOHHOTO OajiaHca 3TUX
peakuuii

- [IpoBouTh peakuuu, MOATBEPKAAIOIINE XapaKTEPHbIE CBOWCTBA
M3Y4aeMbIX BELIECTB; pAaclO3HABATh OINBITHBIM HYTEM HOHBI
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpaX

- HaOmromate u  onuchiBaThb JEMOHCTPALIMOHHBIE  OIIBITHI;
NPOBOAUTH U ONKHCHIBAaTh ~ XUMHUYECKHH  DKCIIEPUMEHT
(J1abopaTtopHbI€ U MPAKTUUECKUE PabOTHI)

- [IpeactaBnsaTh pe3yabTaThl XUMHUYECKOTO SKCIIEpUMEHTa B hopMme
3aMMcy ypaBHEHUI COOTBETCTBYIOIIMX PEAKIIMHA U JIENaTh BbIBOJIBI
Ha UX OCHOBE

- CnenmoBaTh mpaBujiaM MOJB30BAHUS XUMHUYECKOW MOCYIOU U
1abopaTopHbIM 000pyI0BaHUEM

- [IpoBOIUTH BRIYUCIICHUS IO YPABHEHUSAM XUMHYECKUX PEAKIIHIA

- CamocCTOsTEeNIbHO IUIAHUPOBATh U OCYIIECTBISATH  CBOIO
MO3HABATENBHYIO JI€ATEIbHOCTh; MPUHUMATh AKTUBHOE y4acTHE B
TpYNIOBOH Y4eOHOU AEATEIbHOCTH

Pazgea l11. Xumus 1 JKu3Hb.

MeToabl MO3HAHUAS B XUMHH

XuMHUA ¥ KH3HD.

- PackpbiBaTh posib XUMUU B PEIICHUH YHEPTETUICCKHUX, CHIPhEBBIX
M 9KOJOTMYECKUX MPOOJIeM YeI0BEYeCTBa, ONMHMCHIBATH OCHOBHBIC
HaTPaBJICHUS Pa3BUTUS XUMUYECKOW HAYKH U TEXHOJIOTHU

- IlpumensaTs mpaBwia 0€30MaCHOrO OOpAIEHHs C BEIIECTBAMH,
UCTIOJIb3yEMBbIMU B TOBCEIHEBHOW JKHM3HHU, MpaBUJIA TOBEIACHUS B
HEJIAX COEPeXKEHUS 3I0POBbS U OKPYKAIOIIEH MPUPOTHON CPEJIbI;
MMOHUMAaTh Bpell (OMacHOCTh) BO3JACHUCTBUS HA JKHUBBIC OPTaHU3MbI
OHpeI[eJ'IéHHI)IX BCIICCTB, CMBICJI IIOKas3aTciid ITJK, INIOACHATH Ha
MPUMEpPAX CIIOCOOBI YMEHBIIICHHSI U TIPEAOTBPAIIICHUS UX BPETHOTO
BO3JICUCTBHUA

- AHanmM3upoBaTh W KPHUTUYECKH OIICHWBATh HWH(OPMAIIHIO,
CBA3aHHYIO C XHMMHUYCCKMMHU MpoHecCaMh MW HUX BIUAHHUCM Ha
COCTOSIHUE OKPYKAIOLIEN CPeIbl

- Hcnonp30BaTh MOMy4YeHHBIC 3HAHUS W MPECTaBIeHUA O chepax
JeSITeIIBHOCTH,  CBSI3aHHBIX C HAYKOM W COBPEMCHHBIMHU
TEXHOJIOTUAMH, KaK OCHOBY JId OpUCHTAUH B BI)I60pe cBoOen
Oymyuiei npodeccuoHaANbHON ASSITENFHOCTH

- IIpunumars ydactue B OOCYXIEHHH MPOOJIEM XHUMUYECKOW U
9KOJIOTUYECKON HAMpPaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO
MO3HUIIMI0 IO TpoOjeMe W MpeiaraTb BO3MOKHBIE MyTH €€
peleHusI

Paznea V.

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer oprann4eckoi XuMHH.

- PackppiBaThb CMBICT W3y4aeMbIX TIOHSTHH, (BBISIBISITH WX
XapaKTepHbIe IPU3HAKH ), YCTAHABIMBATh UX B3aUMOCBS3b
- IlpuMeHATb TOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHUX
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Teopust XUMHY€CKOr0 CTPOECHUS
OpPraHuYecKUX COeJUHEHU

coequnenuii A.M. byrtnepoBa nans OOBSICHEHHS 3aBHUCHMOCTH
CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHUS

- Hcnonp3oBarh XUMHUYECKYI0 CUMBOJIMKY Ul COCTABJICHMS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
(opMysT OpraHUYECKHX BEIIECTB

- Omnpenenars BUAbl XUMUYECKON CBs3M (OAMHApHBIE, KPATHBIE) B
OpPraHUYECKUX COCIUHEHUSX

- PackpeiBaTh poib OpraHMYECKONM XUMHUHU B JKM3HU YEIIOBEKA,
MJUTFOCTPUPOBATH CBSA3b C IPYTUMU HayKaMHU

- Halmonath ¥ ONUCBHIBaTH J€MOHCTPALIMOHHBIE  OIIBITHI;
IIPOBOJMUTH U ONMCHIBATH JIA0OPATOPHBIE ONBITHI

Pa3nen V.YriieBoaopoabl

IIpenenbHbIE YIiIeBOAOPOIBI
AJIKAHbI, HUKJI0AJTKAHBI.

HenpeneabHbie
yIJ1€BOAOPOABI AJIKEHbI,
aKaJMeHbl, ATKHHBbI.

ApomaTHuecKkue
YIJIEeBOAOPOAbI

IIpupoaHble HCTOYHMKHU U
nepepadoTKa yrjieBo10poaoB.

TI'anorennpou3BoaHbIe
YIJ1€BOJOPOAOB.

- PackpeiBaTh CMBICT H3y4aeMbIX TOHITHHA (BBISBISATh HX
XapaKkTepHble MPU3HAKH), YCTAaHABIMBATh MX B3aUMOCBS3b,
WCIOJIb30BaTh  COOTBETCTBYIOIME TMOHATHS TP  OIMHCAHUU
COCTaBa, CTPOCHHUSI U MPEBPAIICHUH OPraHU4YEeCKUX COCTUHEHHI

- Hcnonp30BaTh XUMHUYECKYIO CHMBOJUKY JUISI COCTaBICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpPAIIEHHO)
(hopMyII OpraHMYECKUX BEIICCTB

- YcraHaBnuBaTh MPHUHAJJICKHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCy YTJICBOJIOPOIOB IO COCTaBY M CTPOCHUIO, HA3bIBATh UX TIO
CUCTEeMAaTUYECKOW HOMEHKJIAType, TMPUBOAUTh TPUBUAIbHbBIC
HAa3BaHWSI OT/ACIBHBIX TPEJCTABUTEIICH YTIIEBOAOPOIOB

- Omnpenenars BHUABI XMUMHYECKOH CBS3M B  MOJEKYyJax
YIIICBOJIOPO/IOB; XapaKTEePH30BaTh 3aBUCHMOCTh PEAKIIMOHHON
CIIOCOOHOCTH YTTIEBOJAOPOJOB OT KPATHOCTH KOBAJIEHTHOM CBSI3U

- XapakTepu3oBaTh COCTaB, CTPOCHUE, NPUMEHEHHE, (PU3NUECKue
U XHMHYECKHE CBOICTBa, BaKHEHIIME CHOCOOBI TMONyYEHUs
TUTTUYHBIX TIPEJCTABUTENICH Pa3IMYHBIX KJIACCOB YTIICBOJIOPOJIOB
(MeraHa, 3TaHa, DTUJIEHA, alleTHIIeHa, OyTanueHa-1,3, 6eHzona)

- BBIABIATH TEHETHUYECKYIO CBSI3b MEXKIY YIJTICBOJIOPOJAMU U
MOATBEPKAaTh €€ Haluuue YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIHIA C UCTIOIB30BAaHUEM CTPYKTYPHBIX POpPMYIT

- XapakTepu3oBaTh UCTOYHHUKHU YTIIEBOJAOPOIHOTO ChIPhs (HE(TH,
NPUPOAHBIN  ra3, yroyp), CHOCOOBI MX MepepaboTKu U

MPaKTUYICCKOC IMPUMCHCHUC MoJIy4a€MbIX MMPOAYKTOB
HCIIOJIB30BaTh €CTCCTBCHHO-HAYYHBIC MCTOAbI TMMO3HAHHUA —
IIpOBCACHUC, Ha6JHOI[CHI/Ie n OIIMCaHHC XUMHYCCKOI'O

IKCTIEpUMEHTA (J1a00paTOPHBIE M TIPAKTHIECKHE PAOOTHI)

- CrnenoBarh mpaBmiiaM Oe30macHOW paboOTHI B JTa0OpaTOPUU MPHU
WCIOJIb30BAaHUN XMMHMUYECKON MOCy/bl U 000pYJOBaHMS, a TaKkKe
MpaBWwiaM OOpaleHusi C BEImEeCTBAMH B COOTBETCTBUH C
HHCTPYKIUAMH 110 BBIIIOJIHCHUIO na6opaTopHHx OIIBITOB WU
MPAKTUYECKUX PadOT MO MOTYYCHHIO U M3YyYEHUIO OPTaHUYEeCKUX
BEIIIECTB

- IlpencraBnsaTh pe3ynbTaThl SKCIEpUMEHTa B (opMe 3alucu
YPaBHEHUI COOTBETCTBYIOIIMX PEAKIHUN U JeNaTh BBIBOABI HA UX
OCHOBE

- [IpoBOANTE BBIUHCIIEHNS 110 YPABHEHUIO XUMUYECKON peaKuu

- CaMOCTOSTENLHO IMJIaHUPOBATb n OCYHICCTBIIATDH CBOIO
MO3HABATENbHYIO JI€ATENbHOCTh; MPUHUMATh aKTUBHOE y4yacTHE B
TPYIIIOBON y4eOHOU NeITeTbHOCTH
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Pa3nes V1. Kuciopoacoaepsxamue oprann4ecKkue coeJHHEHHs.

Cnuptbl. ®eHon

Anbaernabl. KapooHoBble
KU CJI0ThI. Ci10:KHBbIE 3(PHPBI.

YriaeBoanl

- PackppiBaThb CMBICI H3y4aeMbIX MOHATHH (BBIABIATH MX
XapakTepHble IPU3HAKM), YCTaHABIMBaTb MX B3aMMOCBS3b,
HCIIOJIb30BAaTh  COOTBETCTBYIOIIME IOHATHS IMpPU  ONUCAHUH
COCTaBa, CTPOCHMSI U ITPEBPALICHUM OPraHU4YECKUX COCIUHEHUM

- MHcnonp3oBaTh XHUMHUYECKYIO CHUMBOJIUKY JJIi COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
(opMysT OpraHUMYeCKNX BEIIECTB, YCTAHABIMBATH PUHAJICKHOCTh
BELIECTB K ONPEINENIEHHOMY KJAacCy IO COCTaBy M CTPOCHHIO,
Ha3bIBaTh UX [0 CUCTEMATUYECKOM HOMEHKJIAType; MNPUBOAUTH
TPUBHAJIBHBIC HA3BaHUS OTHENIBHBIX IPEACTABUTENECH KHCIOPOJ
COZIEPIKALINX COCTUHEHUIN

- XapakTepHu30BaTh COCTAB, CTPOCHUE, IPUMEHEHUE, (PU3UUECKHE U
XUMHUYECKHE CBOICTBAa, BaXHEHIIME CIOCOOBI  IOJTY4YEHHUS
TUIUYHBIX IIpeICTaBUTENEH pa3IM4YHBIX KJIACCOB
KHUCIOPOACOAEPKAIIUX ~ COCIMHEHMM  (MeTaHoja,  JTaHOIIA,
rauiepuHa, Qgenosa, GopMmalbleryuia, alueTaabAeruia, yKCyCHON
KHCIIOTBI,  IJIIOKO3bl, Kpaxmalja, ILeJUII0J03bl);  BBISBISTH
TFEHETUYECKYIO CBSI3b MEXAY HUMH M NOATBEPXKIATH €€ HAINYHUE
YPAaBHEHUSMU COOTBETCTBYIOUIMX XHMHUYECKUX pEaKUMi C
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMyI

- OmnwuceiBaTh €OCTaB, XUMHUYECKOE CTPOECHUE U IPUMEHEHHE
KUPOB, XapaKTEpU30BaThb MX 3HAYCHUE U1 JKU3HEIECATCIBHOCTH
OpPraHU3MOB

- Oco3HaBaTh OMACHOCTb BO3JECHCTBUS HA JKUBBIE OpPraHU3MBI
onpeAeNEHHBIX OpPraHMYECKUX BEIIECTB U MOSCHATH Ha MpHUMeEpax
Croco0Obl  YMEHBLICHMS M MPEAOTBPAIIEHUS UX BPEAHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEeKa

- Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOABI II0O3HAHUA -
MpOBEJeHUE,  HaONIOJeHWe U ONHMCAHWE  XHUMHUYECKOTO
JKCIepUMEHTa (J1TabopaTOpHBIE U MPAKTUYECKHE PAOOTHI)

- CnenoBarh mpaBuiiaM Oe3omacHoi paboTel B JabopaTropuu mpu
UCIOJIb30BAHUU XUMHUYECKOM MOCY/Abl U 000pYyNOBaHMS, a TaKXKe
paBUjIaM OOpalleHus C BEIIeCTBAMHM B COOTBETCTBUH C
WHCTPYKUUSMU  BBINOJIHEHHMsS]  JAOOPATOPHBIX  OMNBITOB U
MPAKTUYECKUX padoT MO MOJYYEHHIO U U3YYEHHUIO OpraHMYEeCKHX
BEIIECTB

- IlpencraBnsaTh pe3yibTaThl SKCIEpUMEHTa B (opMme 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX PEAKLUil W J1e1aTh BBIBOJBI HA UX
OCHOBE

- [IpoBOIUTH BEIYUCIIEHUS IO YPABHEHUIO XUMUYECKOM peaKiuu

- CaMOCTOATENIBHO IUIAHUPOBATh U OCYHIECTBIIATH  CBOIO
MO3HABATENbHYIO JI€ATEIbHOCTh; MPUHUMATh aKTHBHOE Yy4acTHE B
IpyNIoBol yueOHOH AeATeNbHOCTU

Paznen VII . A3oTcoaepaxamme oprannyecKue coeIMHEeHHUsI.

AMMHBI

- PackpeiBaThb CMBICT H3y4aeMbIX MOHATHH (BBIABIATH HX
XapaKTepHble TPU3HAKHM), YCTAaHABIMBATH MX B3aUMOCBS3b,
WCIOJIb30BAaTh ~ COOTBETCTBYIOIIME TMOHSATHUS TPU  ONHCAHHUU
COCTaBa, CTPOCHUS U IIPEBPALLECHUM OPTaHUYECKUX COCAUHEHUN

- HMcnonmp30BaTh XMMHUYECKYIO CHMBOJIMKY JUISI COCTABJICHUS
MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
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AMHUHOKHCJIOTBI

(opMys1 OpraHUYECKHX BEIECTB

- Omnpenenars NPUHANICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy IO COCTaBy M  CTPOCHHUIO, Ha3blBaTb HUX IO
CUCTEMATUYECKOM HOMEHKJIAType; IpPUBOIUTh TPHUBHAJIBHBIC
Ha3BaHUs OTACIIbHBIX IPEICTaBUTEIICH

- XapakTepu30BaTh COCTAB, CTPOCHUE, IPUMEHEHUE, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, Ba)XHEWIIME CIOCOOBI  IOIY4YEHHUS

Beakn

TUNWAYHBIX  TPEACTAaBUTENECH  a30TCOAEpXKAIIMX  COCOUHEHUU
(rmumuHa 1 6enkoB) [TosicHATE Ha MpUMepax 3HauUeHUE OCITKOB IS
OpraHu3mMa 4ejaoBeKa

- MHcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOJbl I103HAHUA -
Ha0JII0/1aTh U OMUCHIBATH JEMOHCTPAIIMOHHBIN SKCIIEPUMEHT

- CamocCTOSTENIbHO IUIAHUPOBATh U OCYLIECTBISATH  CBOIO
[I03HABATEJIbHYIO JEATEIbHOCTh; IPUHUMATh AKTUBHOE y4acTUE B
TpYNIOBOH Y4eOHOU AEATEIbHOCTH

Paznen VII. BoicokoMoJieKyJIsIpHbIE COeTMHEHMHS.

BoicokomoieRy IsipHbIe
COeJUHEeHHU.

- BJ'IaI[eTB HN3Yy4aCMbIMU XUMHWYCCKUMHU IIOHATHAMU: PACKPBIBATH
CMBICJI HM3Yy4YaCMBbIX IIOHATHH H IIPUMCHATb JOTU TIIOHATHA IIPU
OIIMCaHUHN coCTaBa u CTPOCHHA BBICOKOMOJICKYJIAPHBIX

IMosmmepHBIe MaTEPHAIBI.

OpPraHHYECKUX BEIIECTB, JUIsI OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHHUI

- Hcnonp3oBaTh XUMHUYECKYIO CHUMBOJMKY JJii COCTABJICHHS
CTPYKTYpHBIX  (OpMyJ BELIECTB M YpaBHEHWH  peakuui
MOJIMMEPHU3ALIMU U TTOJIMKOHICHCAIIHI

4.3.

43.1. K

Kpurtepun onenkn pe3ynbTaToB 00y4eHust

UTEePUH OLleHKHU 1M depeHIuPOBaAHHOIO 3a4€eTa

OreHka, ypoBeHb JTOCTHIKEHUS
KOMIICTCHIINU

OnucaHue KpUTepHeB

«OTINYHOY, BBICOKUI

O6yanOHIHﬁCH IIOKa3aJ IIOJIHBIC U I‘J'IY6OKI/IC 3HAaHUA TPpOTPaAMMHOIO
mMarepuaia, JJOrM4YHO U apryMmCHTHPOBAHO OTBCTHII HAa BCC BOIIPOCHI
OK3aMCHAIITUOHHOT'O 6I/IJ'ICTa, a4 TaKXXC Ha OOMIOJHUTCIBHBIC BOIIPOCHI,
CII0CO0EH CaMOCTOATEILHO pemaTth CJIOKHBIC 3a1a4i JUCHHUIIIIMHBI.

«XO0opomo», MPOJABUHYTHIN

OOyyaromuiics TBepAO 3HAET MPOTPAMMHBIN MaTepuain, rpaMOTHO
€ro M3J1araer, He JIOIYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JOCTaTOYHO MOJHO OTBETHJI HA BOIPOCHI 3K3aMEHAIIMOHHOTO OmeTa
U JIONOJTHUTEIBHBIE BOIPOCHI, CHOCOOEH CaMOCTOSITENLHO pellaTh
CTaHJApTHBIC 3a/1a49H JUCIIATUTHHEL.

«Y IOBIETBOPUTEILHOY,
IOPOTOBBIN

OOyyvaromuiics TOKa3al 3HaHUE TOJIBKO OCHOB IPOTPaAaMMHOIO
MaTepHuaga, YCBOWJI €ro MOBEPXHOCTHOTO, HO HE JIOMYCKall IpyObIX
OIIMOOK MJIM HETOYHOCTEH, TpeOyeT HaBOSIIMX BOMPOCOB IJIf
MPaBWIBHOIO OTBETA, HE OTBETWUJ HA JIONOJIHHUTEIbHBIE BOIIPOCHI,
crocooeH peiaTth CTaAaHAAPTHBIC 3aaa4yd JUCHUIINIMHBI C IMOMOIIBIO
IIpenogaBaTes.

«HeynoBneTBopuTENBbHOY,
KOMIIETEHIIUSI HE OCBOCHA

OOyuaromuiicss HE 3HAae€T OCHOB TMPOTPAMMHOIO MaTepHala,
JIOMyCKaeT TpyOble omuOKM B OTBETE, HE CIOCOOEH peliarh
CTaHJapTHbIE  3aJa4d  JAWCHMIUIMHBI  JaXe C  [TOMOUIbIO
npenoaaBaTeis.
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4.3.2. KpuTepuu OleHKH MPOMEKYTOYHOI aTTeCcTAluI

O1uieHka, ypoBEHb Onucanue KpUTEPHUEB
JOCTUKECHHSI KOMIIETEHIIUU
«3a4TeH0», BHICOKUI OOyyvaromuiicss BBITIOTHIII BCE 3a/IaHUs, MPEIYCMOTPEHHBIC paboueit

MporpaMMoii, otuuTancs o0 UX BBINOJIHEHUH, JAEMOHCTPUPYS
OTJIMYHOE 3HAHUE OCBOCHHOI'O MaTepuaia U YyMEHHE CaMOCTOSTEIbHO
pelIaTh CI0XKHbBIC 337]a4i JUCIUILTUHBI

«3a4TeHO», IPOABUHYTHII OOyuvaromuiics BBIIOJHWJI BCE 3a/laHus, MPEIyCMOTPEHHBIE
pabodeit  mporpammoii, oOT4HTanCcs 00 WX  BBINOJHCHUH,
JEMOHCTPUPYsI XOpolllee 3HaHHEe OCBOCHHOIO0 MaTepHalia U YMEHHE
CaMOCTOSATENIbHO PelllaTh CTaHIAPTHBIC 3a/1a4U JUCIUTUIMHBI

«3a4TeHO0», TOPOTOBBIN OOyuvaromuiics BBIIOJHWJI BCE 3a/aHus, HPEIyCMOTPEHHBIE
paboueid  mporpamMmoi, oTuMTaici 00 WX  BBINOJHEHUH,
JEMOHCTPHUPYsI 3HaHHWE OCHOB OCBOEGHHOTO MaTepuajga U yMEHHE
pemarh  CTaHIapTHBIE  3aJladyd  JIUCHMIUIMHBI C  TIOMOIIBIO

IpenojaBaTess
«He 3aureno», xomnerenuusa | OOydaromuiicss BBIIOJHWI HE BCE 3aJaHus, IPEJyCMOTPEHHBIE
HE 0CBOEHa paOouell mporpaMMoM, UM HE OTYUTAICS 00 UX BBINOJHEHWH, HE

MOATBCPIKAACT 3HAHUEC OCBOCHHOI'O MAaTCpHajla 1 HE YMCCT PCLIATh
CTaHJApTHBIC 3aga4dun JUCIHHUITIIMHBI JaXxe C IIOMOIIBIO
IIpCrioaaBaTCIsd

4.3.3. KpuTepuu olleHKH TeCTHPOBAHMS

OueHka, ypOoBeHb JOCTUKEHUS KOMIIETEHIIUN Ornucanue KpUTEpUEB
«OTIUYHO», BHICOKUM CopeprkaHue MPaBUIIBHBIX OTBETOB B TECTE HE MEHEE
90%.

ConeprxaHue MpaBUIBHBIX OTBETOB B TECTE HE MEHEE
«Xopouio», NpoABUHYTHIN 75%

ConepmaHHe IMMPaBUJIbHBIX OTBECTOB B TECTC HC MCHCC

«Y IOBIIETBOPUTEIIBHOY, IOPOTOBBIN

((Hey,[[OBJ'IeTBOpI/ITeJIBHO», KOMIICTCHIIMA HE COI[ep)KaHI/IC IMpaBUJIbBHBIX OTBETOB B TECTC MCHEC 50%
OCBOCHa

4.3.4. Kputepuu OlleHKH YCTHBIX OTBETOB

Onenka, ypoBeHb
JOCTKEHUS Omnwucanue KpuTepren
KOMIIETEHIINH

OO0yuaromuiicss JeMOHCTPUPYET YBEPEHHOE 3HAHME Marepuana, YeTKO
BBIPA)XKAET CBOIO TOYKY 3pPEHHUS MO pacCMaTpPUBAEMOMY BOIPOCY, MPUBOAS
COOTBETCTBYIOIINE IPUMEPHI

«3a4TeHO», BBICOKHI

«3a4TeHOY, OOyuaromuiics JEMOHCTPUPYET YBEpEeHHOE 3HAaHME MaTepuania, HO
IIPOJIBUHYTHIN JIOITYCKAET OTJEIbHBIE IIOIPEIIHOCTH B OTBETE.

OOyyaromuiicss JEeMOHCTPUPYET CYUIECTBEHHbIE MpoOeiabl B 3HAHHIX

«3a4TeHo0», NOPOrOBbIN
MaTepHaa, JomycKaeT ouiMOKH B OTBETaxX

«He 3aurenoy, OO0yuarmuiicss JEeMOHCTPUPYET HE3HAHWE MaTepHasia, JOIyCKaeT rpyObie
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KOMIICTCHIIUA HE OIIINOKK B OTBETAX
OCBOCHAa

4.4, OIIeHO‘lHLIe cpeacrea AJidd NMPOBEACHUS TCKYLIET0 KOHTPOJIA YCII€BA€CMOCTH

TecToBBIC 3a1aHUA
Pa3zpen.1l. Oprannyeckasi XuMus.
1. Opranmnueckast XuMusi - 3TO XUMUS COSAMHEHUIA:
a) yriepoaa
0) a3ora
B) KHCJIOpOJIa
T) XJopa

2. [IpenenbHbIe YIIIEBOAOPOIbI XapaKTEPU3YIOTCS HATUYUEM:
a) KpaTHBIX U apOMATUUYECKOTr0 TUIIA CBSI3EH

0) ONMHAPHBIX CBsI3ei

B) KpaTHbIX CBSI3€H

') apOMaTHYECKOTO TUIIA CBS3H

3. CriupTel ¥ eHOIBI cosiepKaT (YHKIIMOHAIBHYIO TPYIITY:
a) -OH

6) -COOH

B) -C=N

r) >C=0

4. Ha3zBaHue ajkaHy JaeTcs 110 BEJIUYUHE:

a) caMoil JVIMHHOM 1eNH YIJIePOJIHbIX aTOMOB
0) camoii KOPOTKOM IIENH YTIEPOAHBIX aTOMOB
B) CaMbIX MEJIKUX PaJUKaIOB

r) OOKOBBIX IIeTIEeH

5. Monekyna 3THHa (alleTUIeHa) CONEPIKUT:
a) OJIHy T-CBS3b

0) ABe T-CBSI3U

B) TOJIBKO G-CBSA3H

') TPU TT-CBSI3U

6. 13 xakoro cupra MO>KHO TPH OKUCIICHUH MTOTYIHTh JIbICTHI?
a) MeTaHOJI

0) mpomnaxo-2

B) TICHTAHOJ-3

r) 2-MeTun0yTanomu-2

7.C aMMHa4YHBIM PacTBOPOM OKCHJa cepedpa He B3aUMOJIEICTBYET:
a) IJII0Ko03a

0) manbTO3a

B) IIponiaHaJlb

I') YKCYCHasi KHCJI0TA

8. Kakas kapOOHOBasi KHCIIOTa HE BXOJUT B COCTaB KHUPOB?
a) MaJIbMUTHHOBAs
0) creapuHOBas
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B) YKCYCHasi
T') OJICMHOBAs

9. Dranoin 0Opa3yeT aIKOTOJIATHI C:
a) Na

6) NaOH

B) CaO

r) Cu(OH):

10. Kakoe 13 mpuBEICHHBIX COSAMHEHUI BCTYIAET B PEAKITUIO «CepeOpSHOTO 3epKaiay?
a) YKCyCHasl KUCJIOTa

0) MeTaHAJIb

B) OyTaHoi-1

I') IPOIIaHOH

11. B kakoe IOJIO)KEHHE apOMaTHYECKOI'0 KOJblla BBOAMUTCA HUTPOIpYMNINa IMPU HUTPOBAHUU
Tonyona?

a) OPTO-TIOJIOKEHUE

0) MeTa-10J10KEHH e

B) Iapa-ToJI0KEHUE

T') OpTO- U Mapa-ToJ0KEHUS

12. B pe3ynbrare Kakoi peakiuu o0pazyeTcs CIoKHbIH 3dhup?
a) ITepuPUKANNH

0) CIUPTOBOTO OPOKEHUS

B) TUJPUPOBAHUS

T') OKUCJICHUS

13. Kak Ha3bIBaeTcs naHHoe coequHeHue mo HoMeHnknatype MIOITAK:
CHs;— ﬁ —CH;— CIZH — CHs
O CH3

a) 2-MeTHUJINICHTaHOH-4
0) 4-MeTHJIIEHTAHOH-2
B) 2-METWJINPOIIaHO-4
r) 4-MeTUJITeHTaHab

14. Tlpu oKuCIEHUH aNbJeruia o0pa3yercs:
a) NePpBUYHBIA CIIUPT

0) BTOpUYHBIN CIUPT

B) CJIOXKHBIN 2QUp

r) KapOOHOBAs KUCIIOTA

15. Onpenenure Kakoe U3 yKa3aHHBIX BEIIECTB HEe OYyJeT pearupoBarh ¢ TUAPOKCHIOM HATpUs?
a) MpOIaHoOBas KUCJIO0Ta

0) xy10p3TaH

B) (heHON

T) ICHTaHOJI-2

16. B3aumoneiicTBHe ¢ KaKUM U3 MIPUBEICHHBIX COSAMHEHUH SABIsSETCS KayeCTBEHHON peakuueil Ha
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albaEeTUIbI?

a) ammuavHbIi pactBop Ag20
6) NaOH

B) B

r) PCls

17. Ilpu HUTPOBAHHMH KAKOTO CITUPTA 00pa3yeTCsl B3phIBYATOE BEIIECTBO?
a) nponanoii-1

0) nponanrpuoi-1,2,3

B) Iponanauon-1,2

r) nponanauou-1,1

18. Kakoe BemecTBo MOYKHO MOJYYUTh MPH MICJIOYHOM THIPOIU3E TPUTIATbMUTHHA?
a) Boaa

0) MaJbMUTHHOBASI KUCJIOTA

B) NAJILMUTAT HaTpUs

T') TUAPOKCHI HATPHUS

19. Bzaumo/eiicTBre ¢ KaKUM U3 MPUBEACHHBIX COSAUHEHHI SIBJIICTCS] KAYECTBCHHOM peakiueil Ha
MHOTOQTOMHBIC CITUPTHI?

a) ammuavHbIld pacTBop Ag20

6) NaOH

B) Br2

r) Cu(OH)2

20. 40 % BoHBIN pacTBOP KaKOTO U3 MPUBEACHHBIX BEIIECTB HA3bIBAIOT (hOPMAITUHOM?
a) MeTaHaJs

0) sTaHans

B) MpoMaHas

I') IPOIIaHOHA

21 KaKyIO q)opMyny nMeeT GpeHon?

6)
HC CH,— OH H,—CH—CH,
Of, AR

HC\ /CH

H O ?—OH

22. Kakoe u3 MpuBeIeHHBIX BEIIECTB OyI€T BCTYIATh B PEAKIINIO MTOJIMKOHICHCAITNH?
a) 3TaH

0) oTeH

B) ATAHOII

r) 3TaHAJIb

23. Kakas U3 NpuBEICHHBIX KUCIIOT SIBJIAECTCS HEMPEIETbHON IByXOCHOBHOM?

a) MaclisHast
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0) MasoHOBas
B) METAKpUJIOBast
r) MajieHHOBaA

24. PacTBOp KaKoro COeIMHEHUsI B BOJIC HAa3bIBAIOT KapOOJIOBOM KUCIOTON?
a) 3TWJIOBOTO CIIMpTa

0) OEH3WIOBOTO CITUPTA

B) IIMIIEpUHA

r) penosia

25. Kakoe coeaunenue oOpa3yercs Mpu ruApUpOBaHUU ITPOTIaHOHA?
a) nponanoii-1

0) nponaHoJI-2

B) IponaHaJlb

T') IponaH

26. Kakoe coeauHenne odpa3yercs Mpu OKUCIECHUH 3TUIIOBOTO CripTa?
a) MypaBbUHBIN aJIbICTH/T

0) YKCYCHBIH aJb/eruj

B) IIPONMOHOBBIN aJIbJACTH/T

T') alleTOH

27. Yto Takoe Kupbl?

a) COJIM MIEJIOYHBIX METAJIOB BBICIIMX KAPOOHOBBIX KHUCIIOT

0) npocThie 3(hUPbl MHOTOATOMHBIX CITUPTOB

B) BBICOKOMOJIEKYJISIPHBIE COCTMHEHUSI, COCTOSIINE M3 OOJIBIIOr0 YMCIIa OCTATKOB TIIFOKO3BI
r) CMeCH CJI0KHBIX I(PMPOB IINIIEPHUHA U BBICHINX KAPOOHOBBIX KHCJIOT

28. [lepBblil pencTaBUTENb TOMOJIOTHYECKOTO Psijia MPeAEIbHBIX YIIIEBOA0POI0B - ITO:
a) Mpormnax

0) MmeTaH

B) 3TEH

T) 9TUH

29. B3anmoelcTBHE ¢ KaKUM M3 NPUBEICHHBIX COCMHEHUH SIBJIETCS KAUECTBEHHOM peakuuei Ha
dhenomnsi?

a) ammuayHbli pactBop Ag20

6) NaOH

B) FeCls

r) Cu(OH):

30. Kakyro dhopmyny UMeeT STUIIOBBIN CIUPT?
a) CH:OH

6) CH3CH20H

B) CH3COOH

r) (NH2).CO

31. Jliig 5TeHa He XapaKTePEeHbl PeaKun
a) IPUCOETUHEHUS

0) OKHCIICHUSI

B) 3aMellleHNsl

T') MOJUMEPHU3ALUN
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32. B peakuuio «cepeOpstHOTO 3epKajia» BCTYIaeT
a) YKCyCHasl KUCJIOTa

0) MeTaHaJIb

B) OyTaHon-1

T') MPONIaHOH

33. MoHocaxapu/ibl - 3TO

a) MHOT0ATOMHBIE AJTbIeTH/10- HJIH KEeTOCHUPTHI

0) cioxHbIe AUPBI TIMIICPUHA U BBICIITUX KapOOHOBBIX KHCIIOT

B) COJIH IIEIOYHBIX METAJUIOB BHICIIUX KAPOOHOBBIX KHCIIOT

r) npupoansie BMC, cocTosiiiue u3 0cTaTKOB 0.-aMHUHOKHCIIOT, CBI3aHHBIX MENTHIHOMN CBSI3bIO

34. IIpu okucieHUH ajbaeruaa oopasyercs
a) IEpBUYHBIN CIUPT

0) BTOPUYHBINA CITUPT

B) CIIOXHBIHN 3¢hup

r) KapOOHOBasi KNCJIOTA

35. B cocTaB uUpOB HE BXOUT
a) MaJbMUTHHOBAS KHCIIOTA

0) creapuHOBAask KHCIIOTa

B) YKCYCHAsl KHCJI0TA

I') OJICHHOBAs KMCIIOTa

36. B peakuuio srepuuKauy BCTYMAET
a) MpomnaHajib

0) OeHzon

B) 3TaAHOJI

r) OyTaHOH

37. Ilponian He B3aMMOJEHCTBYET C
a) Clz (cBer)

6) HNO3

B) Br2

r) CHsCOOH

38. benkwu - aTO

a) MHOT'0AaTOMHBIC AJIbACTUAO0- UJIU KETOCITUPTHI

0) ciokHbIe 2(PUPHI TTUIEPHHA U BBICIINX KAPOOHOBBIX KUCIOT

B) COJIM IICJIOYHBIX METAJIJIOB BBICIINX Kap6OHOBI)IX KHCIIOT

r) npupoansie BMC, cocrosimme H3 OCTATKOB 0-aMHMHOKHCJOT, CBSI3AHHBIX NENTHIHON
CBSI3BIO

39. Ilo npaBuiny MapKOBHHKOBA B3aUMOJAECHCTBYET
a) OyreH-2

0) oTeH

B) OyTuH-2

r) Oyren-1

40. ITpu ruaponmse Kpaxmana odpazyercs
a) 0-TJIFOKO3a
0) p-riiroko3a

B) O-TaJlaKTO3a
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r) B-ppyxTosa

41. I'munepun umeet Gopmyny

a) CeHs-CH2-OH

0) CH3-CH.-OH

B) CH2(OH)-CH(OH)-CH2(OH)
r) CeHs-OH

42. Mo4ueBrHA UMEET CTPYKTYPHYIO GOpMYITy
a) NH>—CO—NH2

6) CHs—CO—NHz>

B) CHs—CO—0O—CO—CHs

r) CH:—CO—0—C:2Hs

43. AnkeH, cozepKalliuii B CTpPYKType LIETIOUKY U3 TPEX aTOMOB YIJIepoAa - 3TO:
a) nponex

0) meHTeH

B) IEHTHUH

r) OyTeH

44. B cocTaB TBEpAOTO KHUPa BXOIUT
a) OeH30iTHas KUCIIOTa

0) yKCycHas KHCI0Ta

B) CTEAPMHOBAs KHCJI0TA

') MOJIOYHAS KHCIIOTa

45. B cocraB )HUJKOTO KUpPa BXOIUT
a) MypaBbHHas KUCJIOTA

0) oJleHHOBAasi KHCJIOTA

B) Il1aBeJIeBasi KUCJIOTa

') MAJIbBMATHHOBAS KUCIIOTA

46. Conu kapOOHOBBIX KUCIOT 00pa3yroTCs MpH 1eHCTBUU
a) Clz

6) NaOH

B) HCN

r) HBr

47. B cocTaB 0€IKOB BXOAUT
a) OeH30iTHas KHCIIOTa

0) maBeneBas KUCIOTa

B) CTeapUHOBas KUCIIOTa

r) aMHHOYKCYCHasl KHCJI0TA

48. K npocteiM caxapam (MOHOCaxapHaaMm) OTHOCUTCS
a) IIII0K03a

0) caxaposa

B) Kpaxma

') MaJbTO3a.
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Pa3nen.2. O0masi 1 HeopraHuyeckass XuMHUs.

1. ®opmyna oxcuja Kanus:
a) HNOs

6) CaO

B) K2O

r) KOH

2. IlpuBeuTe Ha3BaHME BEIIECTBA, XUMUYecKas (popmyia kotoporo, AlCls:
a) kapOoHaTt HaTpHs

0) cynbdar KambIus

B) XJIOPH/I AJIIOMHUHUSA

T') OKCH/T aJTFOMUHUS

3. lllenousto sBISIETCS:
a) K20

6) HNO3

B) CaS04

r) NaOH

4. CepHas kuciaora umeet Gopmyiy:
a) HNOs

6) H2SO3

B) H2SO04

r) HCI

5. OCHOBHBIM OKCHIOM SIBIISIETCS:
a) CO2

0) SO3

B) Na20

r) P20s

6.K mpocThIM BelecTBaM OTHOCHTCS:
a) CO2

0) O2

B) HCI

r) KNOs

7. CJI0KHBIM BEIIECTBOM SIBJISICTCS:
a) N2

0) O2

B) Al

r) KNOs

8.Hazosure nannoe coequaenne SO3?
a) OKCHJ cepbl

0) cepHasi KHCIIOTa

B) cepa

') TUAPOKCUJ HATPHS

9. Kucnora, KoTopas sSBISETCS HECTOMKON W JIETKO Pas3jiaraeTcs ¢ BhIIAEIECHUEM YITIEKUCIIOTO rasa
- 3T0:
a) HCI
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6) H2SO4
B) H2COs3
r) HNO3

10. Oxcumy KanbIus COOTBETCTBYET (popMyIia:
a) K20

0) Ca20

B) K203

r) CaO

11. Tlpu auccomuanuy OKCHIa ATFOMUHUS 00Pa3yOTCSl HOHBI:
a) Al** u 30H

6) 2A1P u 30%

B) H' u AI®*

I') OKCH/bI He JUCCOLUNPYIOT

12. IIpu B3aumonerictBuu okcuaa cepbi(V1) c Bogoit odpazyercs:
a) HCI

6) H2S04

B) NaOH

r) NazSO4

13. Yrnekucnomy rasy COOTBETCTBYeT (opmyrna:
a) HCI

0) KsPOq

B) NaOH

r) CO2

14, Tlpu B3aMMOJCHWCTBMM OKCHAA Kalus C yIJIeKUcasiM rasom (okcumom yriiepoaa(lV))
obpazyercs:

a) KCI

0) K2COs

B) K2SO4

r) K3POg4

15. [Ipu TepmMuvecKoM pas3nokKeHUH TMAPOKCHAA MAarHUs 00pa3yroTCs:
a) K20 u CO3

6) MgO u H20

B) CaO u SO3

r) MgO u CO>

16. Ipu B3auMoIeiicTBIN OKCHIA KAJTBIIUS U XJIOPOBOAOPOIHOM (COISTHOMN ) KUCTIOTHI 00pa3yOTCS:
a) CaCOs|

0) KCIO4 n H20

B) KoSOsm H21

r) CaCl2 mu H20

17. K cunbpHBIM 3J1€KTPOIUTaM OTHOCUTCS:
a) HCI

6) H.COs

B) CH3COOH

r) H2SiO3
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18. ITpu nucconanuu cepHOM KUCIOTH 00pa3yroTCs:
a) H" u SO4*

6) 2H" u SO4*

B) Na" u OH"

r) H" u NO3

19. luccounanus - 3T0 Npouecc:

a) B3aUMOJICHCTBUS KUCIOThI C OCHOBAaHHUEM
0) pacnajga BelecTBa HA HOHBI

B) YCKOPCHHSI XUMHUYECKOU PEaKIIuu

r) 00pa3oBaHUsi KOMIUIEKCHOTO MOHA

20. Okcunsl - 3T0:

a) MPOCTHIE BEIIECTBA HEMETAILIbI

0) c10KHbIE BelleCTBA, COCTOSIIIUE U3 2-X 3JIEMEHTOB, OJIMH U3 KOTOPBIX KUCJIOPO/

B) CJIOXKHBIE BEIIECTBA, COCTOSIINE U3 KATHOHOB BOJIOPOJa M AHKOHOB KMCJIIOTHBIX OCTaTKOB
T') MPOCTHIC BEIIECTBA METAILIIBI

21. Kuciaora HNO3 na3siBaercs:
a) coJsiHas

0) azoTHas

B) a30THCTas

T') cepHas

22. Conu cepHOU KUCIIOThI HA3bIBAIOTCS:
a) XJIOPHIbI

0) cynbQubl

B) CYJb(aThI

T) cynb(UTHI

23. AMGOTEpHBIM OKCUJIOM SIBIISIETCS:
a) CO2

6) H20

B) Na2O

r) ZnO

24. K menoyaM OTHOCHUTCS:
a) AI(OH);3

6) Mg(OH):

B) Zn(OH);

r) NaOH

25. Tlpu B3aMMOAECHCTBUM OKCHJIa HATPHSL C BOJIOW 00paszyeTcs:
a) HCI

6) H2SO4

B) NaOH

r) Na(OH):

26. TIpu mucconmaniu XJI0puia HaTpust 00pa3yroTCs:
a)Na" u OH™
6) Na*u CI~
B) K"u ClI
r) 2Na* u SOs*
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27. Ilpu B3aMMOJCHCTBIH CEPHON KUCIOTHI C OKCUIOM HATpusi 00pa3yroTCs:
a) Na2SO4 u H20

6) Na2COzu H20

B) NaCl u H.O

r) Na[Al(OH)4]

28. K KHCIBIM COISM OTHOCHT:
a) NaSO4

0) KHCOs3

B) MgOHCI

r) Na[Al(OH)4]

29. K 0CHOBHBIM COJSM OTHOCHT:
a) NaSO4

6) KHCOs3

B) MgOHCI

r) Na[AlI(OH)4]

30. ®opmyna ruAPOKCHIA KATBIIUS:
a) K20

0) Ca20

B) KOH

r) Ca(OH):

3EY1. HepacTBOprMOii B BOI€ KUCIOTOM SIBIISETCS:
a) HCI

0) H2SO4

B) H2SiO3

r) HNO3

32. K mreouaM He OTHOCHUTCS:
a) NaOH

6) Mg(OH):

B) Ba(OH)

r) KOH

33. KatnoHbl MarHus u Cyb(har-aHuOHbI 00pa3ylOTCs TIPH AUCCOIUAIIUH:
a) MnSO4

&) MgCl2

B) Cu(NO3):2

r) MgSOs

34. B peaknuro HEHTpaIU3aluy BCTYIAIOT:
a) OKCHUJ U BOJia

0) OKCHJT ¥ KHCIIOTa

B) COJIb U IIEI0Yb

r) KHCJIOTA U 1IeJI0Yb

35. 'maponusy He MOoABEPraeTcs:
a) Cu(NOs).
6) NasPOg4

B) K2SO4
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r) CH3COONH;4

36. [Ipu muccormary THAPOKCHIA KUl 00pa3yrOTCs:
a) H" u OH™

6) Ca?* u OH~

B) K" u OH"

r) H" u SO4*

37. MosipHasi KOHIICHTpAIHsI pAaCTBOPOB PACCUMTHIBACTCS MO (hopMyIIe:
Omeemul:

a) w(6 —sa) = M -100% 6) C,, = m(s —ea)
m(e — ea) M (6 —ea) -V (p — pa)

B)T (6 —6a) = Ml —6a) r) pH=-1gCx"

V(p — pa)
38. KHCI0THBEIM OKCHIOM SIBIISIETCS:
a) CO2
0) CaO
B) Na2O
r) Al20s.

39. Conu a30THOM KUCIIOTHI HA3bIBAKOTCS:
a) XJIOPHJIbI

0) HUTpPATHI

B) cyibdaTsl

') KapOOHATHI

40. Conu coJIIHOM KUCIIOTHI HAa3bIBAKOTCS:
a) HUTpaThl

0) xJ10pHuaBI

B) cyJb(haThl

r) Gocdatsl

41. K cpenHuM coasiM OTHOCSIT:
a) Na2SOq4

6) KHCO3

B) MgOHCI

r) Na[AI(OH)4]

42. Comu ocdartsr oOpazyer:
a) H3PO4

6) HNOs

B) HCI

r) H2S04

43, [llenouwm - 3TO:

a) - 9TO HEPACTBOPUMBIE OCHOBAHMSI

0) - 3TO0 pacTBOPUMbIE OCHOBAHMSI

B) - 3TO NMPOJYKTHI B3aMMOACUCTBHS MPOCTHIX BELIECTB C KUCIOPOIOM
T) - 3TO NPOCTHIE BEIIECTBA

44. I1pu B3aUMOICMCTBUU COJITHON KUCIIOTHI C THAPOKCUIOM Oapus 00pa3yroTCs:

a) BaSO4u H20
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0) BaClou H20
B) Ba(NO3z)2u H2.0
r) BaCl> u H2t

45. Kucnora, koTopast 00pa3yer COJIM HUTPAThI -3TO:
a) HCI

0) HNOs3

B) H2SiO3

r) H2SO4

46. Pa3baBieHHas cepHas KUCIOTa B3aUMOJICHCTBYET C:
a) Mg

6) Cu

B) Ag

r) Au

47. CepoBoJopo/iHasi KUCIOTa 00pa3yeT COu:
a) cyabdarbl

0) cynbhuUTHI

B) CyNb(hUIbI

T') XJIOPHUIBI

47. MaccoBas 107151 paCTBOPEHHOI'O BEIIIECTBA PACCUUTHIBACTCS 1O (hopmyiie:
m(e —ea)

a) w(6 —6a) = -100%
m(p — pa)
6)C,, — m(e — 6a)
M (6 —sa)-V(p — pa)

B)T'(6 — 6a) = M(e —6a)

V(p — pa)
r) pH= -1gCx”*
48. CUILHBIM OKHUCIUTEIEM SIBIISIETCS
a) H.0
0) K2Cr207
B) H>
r) Mg

49. I'maponus - 3To mpouecc:

a) B3aUMOJICHCTBUSI KUCIOTHI C OCHOBAHHEM
0) pacrmaja BeniecTBa Ha HOHBI

B) YCKOPEHHSI XUMUYECKON peaKkIiun

') B3aUMOJICHCTBUS BEIIECTB C BOJIOM

50.pH=78B........... cpene.

a) KUciou

0) HelTPaJILHOM

B) IICJIIOYHOM

') OKUCIUTENbHO-BOCCTAHOBUTEIHHON

51. OKuCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIUHU - 3TO PEaKLUU:
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a) mpoTeKaroniue 6e3 N3MEHEHHS CTETICHU OKUCIICHHS
0) npoTeKaouye ¢ U3MEHEHUEM CTeNeHH OKHUCJIeHU s
B) ImpoTeKkaromue 6e3 n3meHeHus: pH

T') IPOTEKAOIINE MEX]Ty KUCIIOTOW U OCHOBAaHUEM

52.pH=128B............ cpene.

a) KUCJION

0) HEeHTpaJIbHOU

B) LIEJOYHOM

T') OKUCIUTEIFHO-BOCCTAHOBUTEIHHON

53. I'unponu3 no katuony (kucnas cpena, pH<7) nporekaer B pacTBOpe COJIH:
a) MgCl

6) NaNO3

B) KCI

r) Na2SO4

54 pH=18B.......... cpene.

a) KHCJIoH

0) HeHTpaIbHOU

B) IICJIOYHOM

T') OKHUCITUTEILHO-BOCCTAHOBUTEIILHON

55. B HeliTpasibHOH cpejie BOJOPOIHBIN [10Ka3aTelb PaBEH:
a)0

0)1

B) 7

r) 10

56. Ilpu aucconmanyy HUTpaTa MarHusi 00pazyrOTCs:
a) Mg?* u SO~

6) Mg®* u 20H

B) Mg?* u 2NO3

r) Mg?* u 2NO-

57. B peakuun: Cu + 4HNOs3 (konir) — Cu(NOz)2 + 2NO21 + 2H20 BoccTaHOBHUTENb OTIACT .....
AIIEKTPOHOB.

a) le

0) 2¢

B) 3¢

r) 48

58. K KOMIUIEKCHBIM COEMHEHUSM OTHOCUTCS:
a) H.0

0) H2SO4

B) NaOH

r) K2[Zn(OH)4]

59. CHJIBHBIM BOCCTaHOBHUTEJIEM SIBJIAETCS:
a) Mg
0) H2S04
8) H20
r) HNO3
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60. ITpu B3auMOAEHCTBUU COJISTHOM KUCIIOTHI C ITMHKOM 00pa3yroTCs:
a) ZnClzu H2?1
6) ZnSO4u H20
B) ZnClz u H20
r) ZnSO4 1 H21
YcTHbIH onpoc
1. Yro siBisleTcs IpeIMETOM U3Y4EHHsI OpPraHU4eCKOH XUMHUU?
2. Kakoe 6uosoruueckoe 3Ha4yeHue UMEIOT OpraHMuecKue BelecTBa B mpupoae?
3.0numuTe NpruMeHEHHE OPraHNIeCKUX COSTMHEHUN B CEITbCKOM XO3AHCTBE U B
IPOMBIIIJICHHOCTH.
4. ITo kakuM MpHU3HAKAM KIACCU(DUIUPYIOTCS OPTraHUYECKUE COSAUHEHUS?
5. Kakue rpynmsl aToMOB Ha3bIBalOTCS (PYHKIIMOHAIBHBIMU IpynnamMu?
6. IlpuBenuTe nprMepbl OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHEHUI.
7. Kakoe siBieHHE B OPraHMYECKOM XMMHUHU Ha3bIBACTCS «M30MeEpUeii»?
8. Kakue BuIpI H30MEpUH XapaKTEPHBI Ul OPraHUUYECKUX COCTUHEHUN?
9. Kakoii psin B OpraHM4ecKo XMMHUN Ha3bIBAETCS «T'OMOJIOTUYECKUM»?
10. YeM oT/IMYAIOTCSI TOMOJIOTH OT U30MEPOB?
11. [IpuBeuTe rOMOJIOTMUECKUE PSABI IPEIEIbHBIX YITIEBOIOPOIOB U HETIPEIEIbHbIX
CIIUPTOB.
12. Tlepeuncnure OCHOBHBIE OJIOKEHUS TEOPUM XUMHUYECKOTo cTpoeHust A.M. byriepoaa.
13. OnuunTe TUIIBI CBSI3€H B OPraHUYECKUX COSAMHEHUSX.
14. HazoBuTe TUIBI OPraHUUECKUX PEAKLUH, IPUBEIUTE IPUMEPBHI.
15. OnuiuTe NpoCTPaHCTBEHHOE CTPOSCHUE OPraHUYECKUX MOJIEKYIL.
16. Kakue coelMHEHHs] OTHOCATCSA K KJIacCy «yTrieBOAOPOIbI»?
17. Ha kaxue rpymiibl JeisTCs yIiaeBoA0pOIbI?
18. OnumunTe NpUHIUIIBEI HOMEHKJIATYPBI YIJIEBOJAOPOIOB.
19. TlpuBeauTe HU3IIME TOMOJIOTH TIPEACIBbHBIX YIJIEBOIOPOI0B (aJIKAHOB).
20. Kaxoit Tin peakuuii Hanbosee XxapakTepeH JUIs alKaHOB?
21. B xakue TUIBI peakuii BCTYMAaOT HEMpeAeIbHbIC YTIEBOA0OPOIbI?
22. Kakue peakiuy Mo3BOJISI0T J0Ka3aTh HAJIMYKE ABOWHON WM TPOMHOM CBSI3U B MOJIEKYJIE
yrieBojopoaa?
23. 3anuimTe peakiyy MoJIMMEepH3aliu dTIiIeHa 1 OyragueHa-1,3. I'ae mpumenstores
NPUBECHHBIE IOIUMEPDI?
24. IIpuBenuTe NpUMEPBI APOMATHUECKUX YTIIEBOJOPOJIOB.
25. Kakue npotyKThl nepepaboTKH yriIeBOAOPOIOB IIPUMEHSIOTCS B CEJICKOM X03AHCTBE?
26. Kakue opraHMuecKkne COeIMHEHUSI OTHOCSTCS K KJIacCy CIUPTOB?
27. Onumure Ki1accuPUKaAIU0 CIUPTOB, IPUBEAUTE IPUMEPHI.
28. B xakue peakuy BCTYNAET dTUJIOBBIN CIUPT? 3allUIINTE CXEMBI PEAKIIUM.
29. I'ne ucnonp3yercst ITUIOBBIN CIIUPT?
30. Kakas peakuus Ha3bIBaeTCs peakiyen sTepupuxam’?
31. CocraBbTe (hOpMYIIBI IBYX- U TPEXATOMHBIX CIUPTOB.
32. Kakne XuMHUYECKHE CBOMCTBA XapaKTEPHBI JUIsl MHOTOATOMHBIX CITUPTOB?
33. C nomoIibI0, KaKoi peakui MOKHO OTJIMYUTh MHOTOATOMHBIE CITUPTHI OT OJTHOATOMHBIX ?
34. Kakoe Ononornueckoe 3Ha4eHne UMeeT TPEXaTOMHBIN CIIUPT TIIUIEpUH?
35. Kakue coenqunenus Ha3biBatoT henonamu? [Ipusenure popMyiibl peHOIOB.
36. OnuiunTe XMMUYECKHE CBOMCTBA (PEHOJIOB.
37. Kakast kauecTBeHHasl peaklys UCIOJIb3YyeTCsl sl OOHapykeHus (heHosI0B?
38. I'ne npumenstorcst peHonbl?
39. Kakas ¢pyHKIIMOHAIBHAS TPYINa Ha3bIBaeTCs KapOOHMIBHOM?
40. ITpuBenuTe GOPMYIIBI HULIMX TOMOJIOTOB MPEIEIbHBIX AJIbJETHI0B U KETOHOB. B uem nx
paziunuue?

41. Onummure HOMEHKJIATypy ajdbAETUI0B U KETOHOB.
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42. IlepeyncianTe TUIIBI PEAKIUNA, XapaKTepHbIE JIJIS1 aJIbJIETU0B U KETOHOB, TPUBEIUTE
IPUMEPBL.

43. Kakoil peakiiieii MOXXKHO OTJIMYHUTH albJETUAbl OT KETOHOB?

44. T ne npumensiercs ¢popmanun? I[Ipusenute Gopmyny meTanais.

45. I'ne npumMensieTcs arieToH? 3anumuTe ero Gopmyay.

46. ITpuBenute GopMyIIbl apOMATUYECKUX AJIBACTHIOB H KETOHOB.

47. Kakue opraHu4eckre CoeIMHEeHUsI OTHOCATCS K KapOOHOBBIM KHCIIOTaM?

48. OnumuTe K1accupUKAINIO KapOOHOBBIX KUCIIOT.

49. Kak onpenenuTbs OCHOBHOCTh KapOOHOBOM KHUCIOTHI?

50. Kakue xumMuueckue CBOMCTBA XapaKTepHBI Il KAPOOHOBBIX KUCIOT?

51. IlpuBeaute Gpopmysbl HEMPEaEIbHBIX KAPOOHOBBIX KUCIIOT.

52. IlpuBeauTe npuMeEpHI IBYXOCHOBHBIX NPEAEIBbHBIX KAPOOHOBBIX KUCIIOT.

53. KakuMm 00pa3oM NMpoTeKaroT peakluy 3aMelIeHHs Y apOMaTUYECKUX KapOOHOBBIX KHCIOT?
54. Kakue coequHEeHUs! OTHOCSTCS K Kupam?

55. Onuiute KnaccuGUKAIHIO KUPOB.

56. IlpuBeauTe npuMeEpHI )KUBOTHBIX JKUPOB U PACTUTENBHBIX MACel.

57. Kakue kapOOHOBBIE KUCIOTHI BXOJAT B COCTAB KUPOB?

58. 3anumure Gopmyiry TBEPAOTO KUpa TPUCTEAPUHA.

59. CocraBbTe (hopMyiy auoneocteapuHa. Kakyro KOHCHCTEHIIUIO UMEET 3TOT Kup?
60. IIpuBeauTe cxemy peakiuu nepexoa oT KUIKOTO KHpa K TBEPJOMY.

61. KakoBa 6uojoruueckasi poyib )KUPOB B KUBBIX OpTaHU3Max?

62. 3anuimuTe peakiuio NOJyYeHHs MbUIa U3 KUpa.

63. [laiiTe onpeneneHye yriieBoaaM WM caxapam.

64. OnumuTe KiIacCUu()PUKALUIO YTIIEBOJIOB.

65. IlpuBenute popmynsl D-pubo3sl u D-ne3okcupu603bl. B cocTaB, kKakux BaKHBIX
IPUPOJIHBIX COETUHEHUI BXOAST 3TH MEHTO3bI?

66. I'ne B mpupoae Bcrpedaercs riaoko3a? CKOJIBKO aCHMMETPUYECKMX aTOMOB YIJIEPOia OHA
conepxkut? Hanumure popmyisl D-rimoko3s! U L-TIII0OKO3BI.

67. 3anummre TayToMepHbIe (POPMBI TITIOKO3BI.

68. IIpuseute popmyity D-ppykTo3pl. CKOTBKO aCHMMETPHUYECKUX aTOMOB YTJIepo/ia OHa
COJIEPIKUT?

69. Kax 00pazyrorcst nukimueckue popmbl MOHOcaxapuaoB? 3anuimTe Gpopmyssl o,D-
[JTIFOKOIMPaHo3bI U 3,D-hpykrodypaHo3bl.

70. Kakue MoHOCaxapuIpI BXOJAT B COCTaB Meza?

71. C noMo1IbIo KaKoH peaky MO>KHO OTJNYHUTH TITFOKO3Y OT (DPYKTO3bI?

72. Kaxoil iucaxapyi COep>KUTCS B MOJIOKE?

73. Kak Ha3bIBaeTcs caxap, KOTopblii ynorpeossiercst B muie? Kak ero nomy4aror?

74. ' ne B pacTeHMsIX HakarumBaercs Kpaxman? Kakyro OMoJI0oruuecKyro posib UrpaeT 3TOT
roiaucaxapu?

75. HazoBuTe NpUpOIHBIE UICTOYHUKH LIEJUTHOIO3BL.

76. OnuimTe TpUMEHEHNE 1IEJUTFOIO3bL.

77. Kakue opraHM4YeCcKHe BEECTBA OTHOCAT K amuHaM? [IpuBeauTe mpumepsl.

78. 3anuimre cxemy 00pa3oBaHus aMuia KUCIOThI. Kakoi aMui pUMeHSEeTCsl B CeTTbCKOM
X0341cTBe?

79. IlpuBenute mpuMepsl aMMHOKUCIIOT. Kakoe Onosiornueckoe 3HaueHue OHU UMEIOT B IpUpoze?
80. B uem 3axmouaercsi aMpOTEpPHOCTH AMHHOKHCIIOT?

81. JlaiiTe onpezeneHue, yTo Takoe OeNIKH.

82. OrummTe KIacCu(pHKaImio OSIKOB.

83. Kakue Tumbl cBsi3eil coieprkarcsi B MOJIeKyax OekoB?

84. TIpuBenure GopMyITbI 3aMEHUMBIX U HE3aMEHUMBIX aMHHOKHCIIOT.

85. CocraBbTe cxeMy 00pa30BaHMs TUIENTHIA ATTAHWITIUIMHA, BBIIEIUTE MENTUIHYIO CBS3b.
86. Kakwuie O6enku OTHOCSTCS K MPOCTHIM U CIIOKHBIM?

87. Kakue OelKky ABIAIOTCA MOJTHOLIEHHBIMUA?
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88. OrmumimTe cTpoeHue OEKoB.

89. IlepeunciuTre LBETHbIE KAYECTBEHHBIEC PEAKIIMHU Ha OCIKH.

90. Kakue 6uonorunueckre GyHKITUH BBITOJHSIIOT OCJIKH B )KUBBIX OpraHU3Max ?

91. Yto Takoe pepmeHTHI?

92. Kakue opraHn4eckue BeIecTBa OTHOCAT K TOPMOHaM?

93. Kakue BuTamuHbl Bbl 3HaeTe? KakoBa nx Ouonoruyeckas poiib?

94. [IpuBeauTe NpUMEpPbI ATKATIOUIOB.

95. IloHsATHE O IEKAPCTBEHHBIX IIpENapaTax.

96. Onuimre cocTaB HyKJIEMHOBBIX KUCIIOT.

97. 3anuimre cxemy rHapoiin3a HyKJIEMHOBBIX KUCIIOT.

98. YUeM oTiIMYarOTCsl HYKJICOTUIbI OT HYKJICO3UI0B?

99. Onvmre 6uonoruyeckyro pons JJHK.

100. Onummte 6uosnornyeckyro poib PHK.

101. Yro Takoe XUMHUYECKHUH 271€MEHT?

102. JTaiiTe onpeneneHue: aToM, MOJIEKYJia, IPOCTOE U CI0XKHOE BEIIECTBO.

103. Yro Ttakoe aromHasi enuHUIIA Macchl. Kak paccunTaTth OTHOCHUTENbHYIO aTOMHYIO U
MOJIEKYJISIPHYIO Maccy.

104. Yro Takoe yncio Momneit?

105. Kakue equHHIIBI U3MEPEHUS] UMEeT MOJIsipHast Macca?

106. KakoBbI cTEXHOMETPHUECKUE 3aKOHBI U TIOHSATHS XMMHU.

107. OxapakTepu3yiiTe arperaTHble COCTOSHUS BEIIECTBA.

108. Chopmynupyiite 3aK0OH ABOTaIPO U €T0 CIECACTBHS.

109. IIpuBeauTe OCHOBHBIE MOJIOXKEHUS AaTOMHO-MOJIEKYISIPHOTO YUCHUS.

110. KTo pa3Buia u BuepBble IPUMEHUI B XUMUU aTOMHO-MOJIEKYJIIPHOE yueHUE?
111. KakoBo crpoeHue aToma?

112. IlpuBenute OCHOBHbBIE XapaKTEPUCTUKH 3JIEMEHTAPHBIX YaCTHULL: IPOTOHA,
HEHUTPOHA, dJIEKTPOHA.

113. Yro npexncrasisier co6oil MaccoBoe Uncio?

114. KakoB (pu3ndecKkuii CMbICI MOPSAKOBOTO HOMEPA XUMUYECKOT O JIEMEHTA B
[Tepronnueckoil cucTeMe XMMUYECKUX JIEMEHTOB?

115. Yto npeacTaBisoT co00i U30TOMBI?

116. JlaiiTe coBpeMEHHOE MOHITHE «XUMUUYECKUU DIIEMEHT.

117. Yro npexacrapniser coOoi 3JIeKTpOHHAast 000JI0UKa, KAKOBO €€ CTpoeHue?
118. KakoB ¢u3nueckuii CMbICII HOMepa Neproia XUMUUECKOT0 3JIEMEHTa B
[Tepuonnueckoil cucTeMe XMMUYECKUX DJIEMEHTOB?

119. TToueMy 3JIEKTPOHHBIE CIIOU HA3bIBAIOT SHEPreTUUECKUMH YpoBHAMHU? KakoBo
MaKCHUMaJIbHOE YHCJIO 3JIEKTPOHOB Ha Ka)XkJI0M dHepreTndeckom ypoBHe? Kak ero
paccuuTaTh?

120. Yto 03HauyaIOT MOHATHS «3aBEPIICHHBIN» U «HE3aBEPIICHHBIN» SJHEPreTUYECKUE
ypoBHHU?

121. KakoB ¢u3ndeckuii CMbICI HOMEpa IpyIIbl XUMUYECKOTO 3JIEMEHTA B
Ileproanueckoil cucreMe XUMHYECKNX 3JIEMEHTOB?

122. Yto npeactasmuser coOoii dMeKTpoHHOE 00Jako (opouTaip)?

123. IlpuBenute Tpu KaTeropuu XUMMHUYECKUX 3JIeMEHTOB. Ha KakoMm npu3Hake OCHOBaHA
naHHas Kinaccuduranus?

124. KakoBa ctpykrypa I[lepronnueckoil cucTeMbl XUMUYECKHUX JIEMEHTOB

AN .Menneneena? Ilouemy cucrema xumnueckux sneMmentoB JI.1.Menneneena
HAa3bIBAETCS «IEPUOAUYECKON»?

125. Kakyto undopmaruio o0 onpeesieHHOM XUMUYECKOM 3JIEMEHTE MOKHO U3BJIEUb
u3 [lepunoanueckoi cucremMbl?

126. Uto npeacTaBisoT cO00i MeTaNIMYeCKUEe U HEMEeTaUTMYeCKUue CBOUCTBA
XUMUYECKHUX 3IE€MEHTOB?

127. KakoBbl 3aKOHOMEPHOCTH U IPUYMHBI U3MEHEHUSI CBOWCTB XUMHUECKUX 3JIEMEHTOB
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B Mpeiesiax OJHOM IpyMMbl (TJIaBHOW MOATPYIIIE); B MPEAeiax 0JHOTO0 nepruoaa?

128
129
130
131
132
133
134
135
136

. HazoBHTE BUBI XUMUYECKHUX CBS3EH.

. Uto mpeacTaBiusioT co0oi xumMudeckue sisiienus? [IpuBeaure mpumepsl.

. UeM XMMHYECKHUE SIBJIICHHS OTIUYAIOTCS OT (PU3HICCKUX?

. KakoBbI mpu3HAKU XMMHYECKUX PEAKIINI?

. ChopmynupyiiTe 3aKOH COXPAHECHHS MACChI BEIIECTB MPU XUMUYCCKUX PEAKIIHSIX.
. [JaiiTe onpenenenne NOHATUN «XUMUUYECKas PEAKLHA», KPEATCHT», KIIPOIYKTH.

. Kak coctaBuTh ypaBHEHHE XUMHYECKOU peaKIIHu?

. [o xakuM npusHaKkaMm KinaccCuPUUUPYIOT XUMUYECKHUE peaKIuu?

. JlaliTe onpenesneHus MOHATUAM «TEPMOXMUMHUYECKOE YPABHEHUEY, «TEIIOBOMI

3(1)(1)CKT pC€aKmuu», «9K30TEPMHUUCCKAA PCAKIUA», «OHAOTEPMUUCCKAA PCAKIIUA).

137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.

Knaccudukamnus o uuciay ¥ COCTaBy HCXOAHBIX BEIIECTB U MPOJIYKTOB PEAKIUH.
YTO NOHUMAOT O/ CKOPOCTHI0 XUMHUUECKON PEAKIUH.

Kakue GakTopbl BIUSAIOT HA CKOPOCTh XUMHUYECKUX PEaKIuii?

Yo takoe katanu3? Yto Takoe kaTaauzaTop?

Kakue Buapl kaTanusa Bbl 3HaeTe?

YT0 Takoe XUMHYECKOE paBHOBECHE?

Kakue ¢pakTopsl BAUSIOT Ha CMEIIEHUE XUMHUYECKOTO paBHOBECHs?

Kak Biusier npucyTcTBHE KaTalin3aropa Ha CMELUIEHUE XUMUYECKOTO paBHOBECHS ?
ChopmynupyiiTe OCHOBHBIC TIOJI0KCHUS TCOPHH ICKTPOIUTHICCKON TUCCOIIUAITUH.
YT0 Takoe 31NEeKTPOIUTHI?

UYrto takoe Bogopoausiil (pH) nokazarens?

Uto Takoe ruaposn3 coiei?

[IpuBenuTEe TUIIBI TUAPOTN3A COJICH.

Kakue coennHeHms: Ha3bIBalOT KOMIUIEKCHBIMU. [IpuBennTe npumepsl.

UT0 Takoe OKHCIUTEILHO-BOCCTAHOBUTEIIbHBIC PEaKIIUn?

Kak paccunThIBalOTCs CTENIEHU OKUCIEHUS?

IIpuBenuTe npuMEpPHI BAKHEUIINX OKUCIUTENIEH U BOCCTAHOBUTENEH.
["anpBaHWYECKUE STIEMEHTHI M IPUHITUIIBI UX PAOOTHI.

Uro Takoe anextponus? [IpuBeaure npumepsl.

Ha kakue kiacchl pa3aensioT HEOpraHM4eCKre BEIEeCTBA, 110 KaKOMY ITPU3HAKY?
Kax oOpasyrorcst Ha3BaHHs OKCUIOB?

CnocoObI MOTy4eHUs OKCUIOB.

Ha kakue rpyniibl pa3aensoT OKCUIbI 10 XUMUYECKUM CBOMCTBaM?

Kaxkue okcuipl Ha3pIBalOT «OCHOBHBIMU»? KakoBbI X XMMUYECKHE CBOMCTBA?
Kakne okcHuabl Ha3bIBAIOT «KUCIOTHRIMHUY»? KakOBEI NX XUMHUYECKHE CBOMCTBA?
Kakue okcupl Ha3pIBaoT «aMoTepHbIMU»? KakoBbl MX XUMHYECKHE CBOICTBA?
KakoBa kiaccugukanus ruipokCuioB?

[TpuBenuTe ciocOOBI MOTYYESHHS IEN0YEH U HEPACTBOPUMBIX OCHOBAHU.

KakoBbl XxuMHYeCKHE CBOMCTBAa OCHOBAHU?

[TpuBenuTe criocoOb! MOTy4YeHHS] OECKUCIOPOIHBIX U KUCIOPOICOAEPKAIINX KUCTOT.
KakoBbl XUMHYECKHE CBOMCTBA KUCITOT?

Jaiite onpenenenue coneil, MpUBEANTE UX OOIIYI0 GOpMYITY.

Kax o6pasyrorcst HazBanwms coneii? Kak coctaBisroT hopMyIibl coeit?

[TpuBenuTe KIacCHU(PUKAIUIO CONIEH B 3aBUCUMOCTH OT COCTaBa KUCIOTHOTO OCTATKa.
[TpuBenuTe criocoObI MoTyueHUuss aMPOTEPHBIX THIAPOKCHIOB.

KakoBbl xuMHU4YeCcKre CBOMCTBa aM()OTEPHBIX THIPOKCHIOB?

Kax 3aBUCAT KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHUIOB Ml TUIPOKCHIOB OT TIOJIOKEHUS

snemenToB B [ICXD?

174
175
176

. Uto mipeacTaBisitoT co00i TeHETHYECKUE PSIIBl METANIOB U HEMETAJIOB?
. HazoBuTe HayuHble NPUHIUITBI XUMUYECKOTO TPOU3BO/ICTRA.
. Kak ocymiecTBisieTcs 3amura okpykarolen cpepl 1 oXpaHa Tpya Npu XUMUYECKOM

IIPOU3BOJCTBE?
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177. llepeuncnute CTaIUy XUMHUYIECKOTO ITPOU3BOICTBA B IPOU3BOJICTBE aMMHUAKa U
MeTaHoJa.

178. Kakue ynoOpeHuss IPUMEHSIOT B CEJIbCKOTO X03sICTBE?

179. Kakue ucnonb3yroT XUMUYECKHE CPEICTBA 3ALTUThI PACTCHUN?

180. Kak cBs3aHa X¥MHS U [TIOBCEIHEBHAS KU3Hb UeJIOBEKA?

4.5. OueHo4Hble CpeCcTBa /Js NPOBe/leHUs] MPOMEKYTOUHOI aTTecTalluu

Bomnpoce! 1151 npoBeieHnsi NIPOMEKYTOUHOM aTTecTalnu
1. 3omepust, HOMEHKIATypa, CIIOCOObI MOTYYSHHS] U XUMHUYECKHE CBONCTBA alIKMHOB.
2. IIpoueccel NOIMMEPU3ALNN U TOTUKOHACHCAIUH.
3. JIueHoBbIe yriaeBO10pOIbl, 0COOEHHOCTH UX CTPOCHUS U CBOMCTB.
4. Oco0EeHHOCTH apOMAaTUUYECKON CBSI3U. XMUMHUYECKHE CBOMCTBA apEHOB.
5. IlpaBuna opueHTAMH B PEAKIUAX IICKTPODUIHLHOTO 3aMEICHUSI.
6. [luknoankaHbl, CTpPOEHUE, CIIOCOOBI MOJIYYEHHUsI, 0COOCHHOCTH XUMUYECKHX CBOMCTB.
7. OaHOATOMHBIE CIUPTHI (M30MEPHSsl, CIIOCOOBI MOTYYESHHsI, 0COOEHHOCTH PEeaKIIMOHHOM
CIIOCOOHOCTH TUPOKCOTPYIIIBI, XUMUYECKHE CBOHCTBA).
8. MHOroaToMHbI€ CIIUPTHI (M30MEpHsl, CIOCOOBI MOTYYEHHS, 0COOEHHOCTH PEaKIIMOHHOM
CIIOCOOHOCTH TUPOKCOTPYIIIBI, XUMUYECKHE CBOWCTBA).
9. I'nmuuiepuH, ero 6MoOruYecKas pojib B CHHTE3€E KHPOB.
10. ®eHobl, CTPOCHUE CBOMCTBA, aHTUCENTHYECKAsE AaKTHBHOCTD.
11. I3omepust 1 HOMEHKJIATypa ajbJern0B U KETOHOB.
12. CriocoObI OTy4eHUsT 1 XUMUYECKUE CBOMCTBA AJIbJICTH/IOB 1 KETOHOB.
13. Knaccudukanus kapOOHOBBIX KHCIIOT.
14. Cnoco6s! osryyeHus: KapOOHOBBIX KHCIIOT.
15. XuMuueckne cBOMCTBa KapOOHOBBIX KUCIIOT.
16. XKupsl, ux xknaccudukarus
17. XKupsl: crpoeHue.
18. JKupbl: XuMu4eckue cBONCTBA.
19. XKupsl: npuMeHeHre u OUOJIOTHYecKast poJib B KAUeCTBE SHEPreTUYECKHX MaTepHalloB
OpraHU3MOB.
20. ITonaTHEe 0 MBUIAX U MOIOLIMX CPEICTBAX.
21. BaxHeiine OKCUKUCIIOTHI.
22. Knaccuduxamus yriieBooB.
23. MOHO3BI - IEHTO3bI ¥ T€KCO3BI.
24. OnTuaeckast u3oMepus MoHocaxapuaoB. D- u L-gpopmsl.
25. Tayromepus yrieBoaoB. AHOMepHI. [ THKO3UIHBIN THAPOKCHIL.

Bonpoce! 115 npoBeaenusi AuddepeHuMpoBaHHOIO 3a4eTa
1. Xumuueckue 351eMeHTbl. ATOMBI, MOJIEKYJIbI, IPOCTHIE U CIOKHBIE BEIIECTBA.
2. BemiecTBa NOCTOSIHHOTO U TEPEMEHHOTO COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BEIECTB.
3. Macca aToMOB U MOJIEKYJI. ATOMHAsl €IMHHIA MAacChl. OTHOCUTENIbHBIE aTOMHAS U
MOJIEKYJIIpHAsI MaCCHI.
4. KonnyecTBO BENIECTBA M €AMHULIBI €10 u3MepeHus. Yucino ABoraapo.
5. MonspHas macca.
6. CTeXMOMETPUYECKUE 3aKOHBI U TTOHATHS XUMUHU.
7. TBepaoe (kpuctamdeckoe U aMmopHoe), )KUIKOE U ra3000pa3HOe arperaTHbie
COCTOSTHUSI BEIIECTRA.
8. 3akoH ABOrajpo u €ro cieICTBUS.

9. MossipHbIii 00b€M BEIIECTB B ra3000pa3HOM COCTOSTHUH.
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10. O6benHEeHHBIN Ta30BBIN 3aKOH U ypaBHeHHEe MeHaeneeBa-Knaneipona.

11. Paznuuust MeXIy CMECSIMHU U XUMUYECKUMU COeAMHEHUsIMHA. MaccoBast 1 00beMHast
JIOJIA KOMIIOHEHTOB CMECH.

12. OTkpeITHE IEPUOANYECKOTO 3aKOHA.

13. U3oronsl. CoBpeMeHHOE MOHSATHE XUMUYECKOro deMenTa. CoBpeMeHHas
dopmymuposka [lepronndeckoro 3aKoHa.

14. Ilepuoauueckas cucreMa U cTpoeHre aroMa. OU3NYECKHil CMBICT TOPSAIKOBOTO HOMEPA
3JIEMEHTOB, HOMEPOB I'PyMNIIbI U Nepuoa. [lepuonnyeckoe n3MEHEHNE CBOMCTB 3JIEMEHTOB:
paauyca aromMa; YJHEPruyd HOHU3ALMH; JIEKTPOOTPULIATEIbHOCTH.

15. CoBpemeHHbIE IPEICTaBIEHUS O CTPOEHUH aToMa. KopnycKysipHO-BOJIHOBON Ayaln3m
YacCTUL MUKPOMHUpA.

16. IonsiTie 06 351eKTPOHHON OpOUTANIM U AJIEKTPOHHOM oOsiake. KBaHTOBBIE uncIa.

17. PactipeneneHuie 31€KTPOHOB 110 SJHEPTE€TUYECKUM YPOBHSIM, ITOJAYPOBHSAM U OpOUTAIISIM B
COOTBETCTBUU C IIPUHIIUIIOM HauMEHbIIEH FHEpruu, npuHuunoM Iaynu u npasuiom ['yHaa.
18. DnekTpoHHbIE KOHPUTYpAIIUU ATOMOB XUMUYECKUX 3JIEMEHTOB. BaneHTHbIe
BO3MOYXHOCTH aTOMOB XUMHUYECKUX JIEMEHTOB. DIIEKTPOHHAs KJIacCCH(PUKALINS XUMHUIECKUX
9JIEMEHTOB: S-, P-, d-, f-aIeMeHTHLI.

19. Tunel XUMHUYECKUX CBSI3€H: KOBAJIECHTHASI, NOHHASI, METAJLINYECKasi U BOJOPOJIHAS.

20. TTonsiTHE O KOMIUIEKCHBIX coeiMHEeHUAX. KoopanHanmoHHoe yucio
KOMILIEKcooOpa3oBarens. BHyTpeHHsIs 1 BHEUTHsISI c(hepa KOMILIEKCOB.

21. HomeHnknaTypa KOMILIEKCHBIX coeuHeHui. VX 3HaueHue.

22. IloHATHE O HEOPTaHMYECKUX M OPTaHUYECKHX ITOJTHMEPaXx.

23. TloHsiTHE O AUCTIEPCHBIX CHCTEMAaX.

24. Knaccu(ukanus XkMHYECKUX PEAKIUK B OPraHMYECKOW U HEOPTraHWYECKON XUMUH.

25. BuyTpenHsis sHeprus, sHTaNIbIus. TemnoBoi 3 (HeKT XUMIUYEeCKUX PEeaKIIHid.
TepMoxumuueckue ypaBHEHUS. DHTPOIHSL.

26. TlonsiTue o ckopocT peakuuid. akTopsl, BAUSIONINE HA CKOPOCTh XUMHUYECKON
peakuuu.

27. KaTanu3atopbl ¥ KaTalu3: TOMO- U T€TEPOTEeHHBIH, UX MEXaHU3MBI.

28. [loHATHE O XUMUYECKOM PAaBHOBECHH.

29. dakTophl, BIUAIOIINE HA CMEIIEHUE PABHOBECHS: KOHIICHTPAIIHS, TaBJICHHE,
temneparypa (npunuun Jle [llarense).

30. duszuKo-xuMuUecKas Mpupoja pacTBOPEHUS U pacTBOpPoB. B3aumoeiicTue
pPacTBOPUTEIIS U PACTBOPEHHOI'O BellecTBa. PacTBOPUMOCTD BEILIECTB.

31. CriocoObl BbIpaxKeHHsI KOHIIEHTPAIMKU PACTBOPOB: MAacCOBAasi 10JIsI PACTBOPEHHOTO
BellecTBa (IIPOLEHTHAs ), MOJIIpHasl.

32. Teopust 3MEKTPOIUTUYECKOH Tuccoruanun. CTeneHp 3MeKTPOIMTHUECKONW AUCCOLUAIIH
U (akTopbl ee 3aBUCUMOCTH. CHIIbHBIE U CPETHUE DIIEKTPOJIUTHI.

33. Qucconmanus Boasl. Bogopoaustit mokasarens. Cpea BOAHBIX pacTBOPOB
AIIEKTPOJIUTOB.

34. I'maponus coneid, TUIBI THIAPOTIU3a.

35. Crenens okucnenus. OKUCIIEHNE U BOCCTAHOBIICHUE. BakHEeHWITHE OKHCITUTEIN U
BOCCTaHOBUTEIIH.

36. Kiaccudukanus OKHCIUTETHHO-BOCCTAHOBUTEIFHBIX PEAKITHIA.

37. MeTo/ibl COCTaBIEHHS YpaBHEHUH OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil. Metox
ANIEKTPOHHOrO OanaHca. BiusHue cpeqpl Ha IPOTEKaHUE OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIX ITPOLIECCOB.

38. DieKTpoaHbIE TOTEHINAIBL. Psi/T CTAaHIAPTHBIX AIEKTPOIHBIX MOTEHIHATIOB
(9TEKTPOXUMHUYCCKUIA PSI/T HAMTPSDKEHUN METAIIOB).

39. l'arpBaHMYECKHUE PITEMEHTHI M IPUHIIUIIBI UX PAOOTHI.

40. 'anibBaHUYECKHUE AIIEMEHTBI, TPUMEHSIEMbIE B KU3HHU: CBUHIIOBAsI aKKYMYJISITOPHAs
Oarapesi, HUKeJIb-KaIMUEBbIe OaTapeu, TOIIMBHBIE DJIEMEHTHI.

4]. DneKTponn3 pacIuiaBoB COJIEH.
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42. DNeKTpoINU3 BOJIHBIX PACTBOPOB C HUHEPTHBIMU U PACTBOPUMBIMH 3JIEKTPOIAMH.

43. [IpocTble U CIIOKHBIE BEIIECTBA.

44. Oxcuppl, UX Kiaccu(pUKaIus, CriocoObl MOIYYeHHs U XMMUYECKHE CBOMCTBA.

45. OcHOBaHUS, UX KJIACCU(PHUKAIHS, CIIOCOOBI OTYYECHUS U XUMHYECKHE CBOMCTBA.

46. Kucnotsl, ux kiaccupukanus, Cnocoobl MOJyYeHUs] 1 XUMUYECKIE CBONCTBA.

47. CpenHue conu, UX Kiaccuukams, CriocoObl MOYIeHUS U XUMUYECKUE CBOWCTBA.

48. Conu cpeHHue, KHCIIbIE, OCHOBHBIE M KOMIUJICKCHBIE.

49. AMdpoTepHOCTh OKCUIOB U TUPOKCHUIOB IMEPEXOIHBIX METANIOB: B3aUMO/ICHCTBUE C
KHUCJIOTaMU U IEJI0YaMH.

50. ITonoxeHne METaUIOB B MEPHOAMYECKON CHCTEME U OCOOEHHOCTH CTPOSHHSI UX aTOMOB.
51. IIpocThle BemiecTBa - METAJUIbl: CTPOCHHUE KPUCTAIJIOB U METAJNTNYECKasi XUMUYecKast
CBSI3b.

52. TloHsTHE KOPPO3UH METAILIOB. XUMUYECKasi KOPPO3Usl. DIEKTPOXUMUYECKAsT KOPPO3USI.
CriocoObI 3aIUTHl METAIIOB OT KOPPO3HH.

53. O61ue crnocoObl MOMY4YeHUs METAIIOB. MeTatyprusi ¥ ee BUIbL.

54. Ilonoxxenne HemeTaiwioB B [lepuonuveckoii cucteme, 0COOCHHOCTH CTPOCHUS X
aTOMOB. DJIEKTPOOTPUIIATENILHOCTbD.

55. Hemeramnsl - npocThi€ BELIECTBA.

56. baropoanbie razbl. DIEKTPOHHOE CTPOSHHE aTOMOB 0JIArOPOJIHBIX Ta30B U
0COOEHHOCTH MX XUMHUYECKUX U (PH3HUUECKUX CBOMCTB.

57. Bonopoa. U3otomnbl Bonopoaa. OKUCIUTENbHbBIE U BOCCTAHOBUTEIbHbBIE CBOWCTBA
BOJIOPO/ia, €r0 NOJy4YEeHUE U IPUMEHEHHE.

58. Bona. Ponb BozibI Kak cpe1oo0pa3yromiero BenecTBa KIeTKH. DKOJIOTUYECKUE aCTIeKThI
BOJIOIOJIb30BAHHUS.

59. llenounsie metasuibl. OOIIas XapakTepUCTUKA MIETOYHBIX MeTalIoB. [lonyuenue,
duznyecKue 1 XMMUYECKHE CBOMCTBA ILIEJI0YHBIX METAJUIOB.

60. PerynsatuBHas pojb KATHOHOB Kajus M HATpHsl B )KUBOI1 kiieTke. [Ipupoanbie
COEITMHEHUS HATpUs U KaJUsl, UX 3HaAUCHUE.

61. O6mas xapakTepuCcTHKa IEI0YHO3EMENbHBIX MeTa/uloB. Kanbiuii, ero nonyuenue,
¢uznyecKkue 1 XMuMHUYECKHE CBONCTBA.

62. BaxxHelinme coeJMHEHUs KalblLius, UX 3HaUYCHHE U TpuMeHeHue. Kanpuuii B npupose,
ero OMoJIOru4ecKas poib.

63. Amomunuii. [Tonyuenue, puzndyeckue 1 XUMHUYECKUE CBOMCTBA aIFOMUHUS.

64. BaxxHelmme coeTMHCHUS aJTIOMUHUS, KX CBOMCTBA, 3HAYCHHUE U IPUMCHEHHE.
[TpuponHbIE COETMHEHNS ATFOMUHUS.

65. Yriepon u kpemuwmii. [TpocTeie BemecTBa, 00pa30BaHHBIC STUMH dJICMEHTAMH.

66. OKCUABI ¥ TUAPOKCUABI YTIIEPOJa U KPEMHHUS.

67. BaxxHelue coi yroJibHON ¥ KpeMHHUEBOH KUCIOT. CHIIMKAaTHAS TPOMBIIIIIICHHOCTD.
68. I'ayoreHs! - MpocThIe BEIIECTBA: CTPOSHHE MOJIEKYJI, XUMHUECKHE CBOICTBA, MOIyuYeHHE
U TIpPUMEHEHHUE.

69. BaxHelinme coeJMHEHUs TaJIOI'€HOB, X CBOMCTBA, 3HAUCHHE U PUMEHEHUE. [ ajJoreHsl
B IIpupojie. buonornyeckas posib rajloreHos.

70. XaJbKOreHslI - MpocThie BemecTBa. Amtorponus. CTpoeHre MOJIEKYT alUIOTPOITHBIX
MoauduKauil 1 ux cBorcTBa. [lonmyyenne u mpuMeHeHHEe KUCIOPOa U CEPHI.

71. XanbKOTreHbl B IPUPOJIE, UX OHOIOTHYecKas pob.

72. CTpoeHune MOJIEKYJIbl a30Ta U aJUIOTPONHBIX Moaudukauuit pocdopa, Ux GuU3NYecKue u
XUMHYecKHe cBoicTBa. Bogopoansie coequHenns a3ora u Gpocgopa.

73. Oxcunpl a3ota 1 pocdopa, COOTBETCTBYIOIINE UM KUCITOTHI. COJM 3TUX KUCIIOT.

74. CBoiCcTBa KMCIOPOAHBIX COEAMHEHUH a30Ta U pochopa, UX 3HAUCHHE U IPUMEHEHUE.
A30T u pochop B npupoae, ux Ouosoruyeckast pob.

75. Yraepon u ero auotponus. CBOMCTBA alUIOTPOMHBIX MOJU(PHUKAIIMN YIIIepoaa, UX
3HaYeHHE U MIPUMEHEHHUE.

76. Okcuabl ¥ TUAPOKCUABI YIVIEPOA U KPEMHHUS, UX XUMUYECKHE CBOMCTBA.
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77. Conu yroJbHON U KPEMHHUEBBIX KUCIIOT, UX 3HAYCHUE U TIPUMECHEHUE.
[TpuponooOpasyrorias poib yriaepoja Uit KUBOKH U KPEMHHUS U HEKUBOU MTPUPOIBI.
78. Ocobennoctu crpoenusi atoMoB d-3smemenToB (IB-VIIIB-rpynm). Menp, nuHK, XpoMm,
XKene30, MapraHel Kak IpoCThie BEIIECTBA, UX (PU3HMUECKUE U XUMUYECKHUE CBOMCTBA.

79. HaxoxxneHue nepexoaHbIX METANIOB B IPUPO/JIE, UX MOJTYUYCHHE U 3HaYCHHE.

80. Coenunenust d-31€MEHTOB C pa3IMYHBIMU CTEICHIMU OKHCICHHS. XapaKTep OKCHJIOB U
TUAPOKCUIOB ATHX AJIEMEHTOB B 3aBUCUMOCTHU OT CTEHICHH OKUCIICHHS METaslia.

81. Xumuueckasi MpOMBIIUIEHHOCTh M XUMHUYECKUE TEXHOIOTUH. HaydHble TPUHIIUIIBI
XUMHYECKOT0 IPOU3BO/ICTBA.

82. 3ammTa OKpy’Karomen cpeapl 1 OXpaHa Tpy/a NP XUMHYECKOM IPOU3BOJICTBE.

83. OcHOBHBIE CTaAMH XUMHUYECKOT0 TPon3BoicTBA. CpaBHEHHE TPOU3BOJICTBA AMMHAKA U
MeTaHoJja.

84. XuMu3zarus celbCKOTO X0351CTBA U €€ HaIllpaBJICHUs. Y TOOPEHHS B UX
KJIaCCH(UKAIHSI.

85. XuMuueckue cpeicTBa 3allUThl pACTCHUM.

86. Xummueckoe 3arps3HeHUE OKPYKAIOMIEH cpelibl. BHOTEXHOIOTHS ¥ TeHHAsT MH)KEHEPHSI.
87. Xumus ¥ OBCeTHEBHAS KU3Hb YeloBeKa. JlomaliHsas anteka. Moromiye U YuCcTSIIme
cpenctra. CpenctBa 60pbOBI ¢ OBITOBBIME HaceKOMBIMU. CpeIcTBa TMYHON TUTHCHBI H
KOCMETHKHU.

88. Xumus u numa. MapKUpOBKH YITAKOBOK MHIIEBBIX U TUTHEHUYECKUX MPOIYKTOB U
YMEHHE UX YUTATh.

89. DKonorus KuIuina.

90. XumMus ¥ TeHETUKA YeJIOBEKa.

91. [Ipenmer opraHU4eCcKOil XUMHH, €€ 3HAYCHHUE.

92. OCHOBHBIE IOJIOKEHHUS TEOPHH XUMUYECKOTO CTPOCHHUSL.

93. Buasl n30MepHH.

94. Knaccu¢ukanus opraHM4ecKuX COeTUHEHUH.

95. IonATue 0 GYHKUMOHANBHBIX TPYNIaX U TOMOJOTHYECKUX PsIax.

96. OcHOBBI HOMEHKJIATYpbI oprannyeckux coeaunenuil. [Ipasuna MIOITAK.

97. Tunbl 1 MEXaHU3Mbl OPIaHUYECKUX PEAKIUH.

98. U3omepusi, HOMEHKJIATypa, CIIOCOOBI MOJIyUYE€HUS U XMMUYECKHE CBOWCTBA aJIKaHOB.
99. U3omepusi, HOMEHKJIATypa, CIOCOOBI MOJIyUYE€HUSI U XMMUYECKHE CBOWCTBA aJIKEHOB.
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Ipuioxkenne 1

JIner nepnoguveckux NpoBepoxk padoyeii mporpaMmMsl
1 HH(opManusi 0 BHECEHHbIX M3MEHEHHUAX

JlomKxHOCTHOE U110,
MIPOBOIMBIIICE
nposepky: ®.1.0.,
JIOJDKHOCTD

JlaTa

[TorpebHOCTH
B KOPPEKTHPOBKE
yKa3aHUEM
COOTBETCTBYIOIIUX
paszenoB padoyeit
MIPOTPAMMBI

Wudopmarivs 0 BHECEHHBIX
M3MEHEHUAX
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