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Pabouas nporpamma ucuUIUIMHBL «XUMUS» pa3paboTaHa Ha OCHOBE:

®enepanpHOro 3akona ot 29.12.2012 r. Ne 273-03 (pen. ot 16.04.2022 r.) «O6 oOpa3oBaHuu B
Poccuiickon ®@enepanun»;

denepanbHOr0  TOCYIapCTBEHHOTO  00pa30BAaTEIBHOIO  CTAaHAApTa CPEOHEro  OOIIero
oOpa3oBanus (yrBepkaéH [Ipukazom MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit dDenepanun
ot 17 mas 2012 1. Ne 4130, pen. ot 12.08.2022 1.);

denepadbHOTO  TOCYZAapCTBEHHOTO  oOpazoBarenbHoro  crangapra (DPI'OC)  cpemnero
npogeccruoHaabHOro oopasoBanus o cneruansHoct 21.02.20 [puknagHas reoaesus, yTBEpKACHHBIM
npuka3zoM MuHucrepcTBa obpa3zoBanus u Hayku Poccuiickoit @enepaunu ot 26.07.2022 1. Ne 617;

[TpumepHoli paboueil mporpamMmbl cpeaHero oOmero oOpa3oBaHus «Xumus» (0a30BbIi
YPOBEHB)

[lpumepHoOii mporpammbl  BocnuTaHus (0moOpeHa pemieHHeM QenepaibHOro ydeOHo-
METOJIMYECKOTr0 00BETMHEHHMSI 110 001meMy oOpa3zoBanmio, mpoTokos oT 02.06.2020 . Ne 2/20).

CocTaBuTeIb: ///_4/’ 3saruna O.B.

Pabouast mporpamma paccMOTpeHa M yTBep)KA€HA Ha 3aceJaHuH Kadeapsl T'yMaHUTAapHBIX M €CTECTBEHHO-
Hay4HbIX AucuuIumH (mpotokon Nell ot 30.06.2023 1.)

3aBenyomuii kadeapoii: 4 / Xéﬁ,c/ézu’/ e Bacunaenko O.B.

Pabouas mporpamma paccMOTpeHa W YTBEP)KICHA Ha 3aCEMaHUU MPEAMETHOM (IIMKIOBOM) KOMHCCHH (TIPOTOKOI
Nell ot 30.06.2023 r.)
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1. MACIIOPT PABOYEM MPOT'PAMMBI JUCHHUILIUHBI CO0.01.07 «Xumus»

1.1. Ob6saacTh NpUMEHEHHS POTPAMMBI
PaGouas mporpamma muctnumiuHel COO.01.07 «Xumus» sBISIETCS YacThIO OCHOBHOM
npodeccuoHansHON 00pa30BaTEIbHOM MPOrPaMMBI TOJATOTOBKH CIEHHUAIUCTOB CPEIHEr0 3BEHA IO
coenuanbHocTd 21.02.20 «[IIpukiaagas reomnesns.

1.2. MecTto nucunnmiaunsbl B cTpykrype OIIIICC3
Hucrunmraa COO.01.07 «Xumusy sBIsieTcss y4eOHOW TUCHUIIIMHONW 00s3aTeIbHOM
npenmetHoit obnactu «EcrectBennpie Haykm» PI'OC cpemnero obmiero odopa3oBaHus U 0a30BOU
JUCIMILTHHON ob61eoOpa3zoBarenbHoi moarorosku CIIO u peanmsyercs B I u Bo Il cemectpax mpu
CpOKeE TOJTydeHHsI cpeiHero npodeccruonansHoro oopasosanus 3 roga 10 mecsies.

1.3. lleau u 3a1a4u JMCHUILVIMHBI, INIAHUPYeMbIe pe3yJbTaThl 0CBOCHHUS Y4eOHOM
AUCUUILIHHBI:
Heasro mucrmmumasl COO0.01.07 «Xumusi» sBiasgercs popMUPOBAaHUE OCHOB HAayKH XHMHHU,
KaK 00JIaCTM COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOW NESITENbHOCTU YE€JIOBEKAa U OIHOr0o W3
KOMIIOHEHTOB ~ MHPOBOH  KyJNbTYpBl, MpPEACTaBICHHWA: O MaTepHAJLHOM €IUHCTBE  MHDA,
3aKOHOMEPHOCTSX U M03HABAEMOCTHU SIBICHUH MPUPOJBI, O MECT€ XMMUU B CUCTEME €CTECTBEHHBIX HAYK
U e€ Bey1el poiu B 00eCreuyeHUH yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA.

VYueOnas mucnummaa COO.01.07 «Xumus» OpUEHTUPOBaHA Ha JIOCTHIKCHHE CIIEHYIOIIUX

3a1a4:

- BOCIIUTaHUE YOEXJIEHHOCTU B IO3HABAEMOCTH SIBJICHHUM HPUPOJBI, YBAXKEHHSI K IPOLECCY
TBOpYECTBA B O0JIACTH TEOPETUYECKUX M MPUKIAJHBIX HCCIEJOBAaHUN B XUMHUH, (HOPMHUpPOBAHUE
MHUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

- pa3BUTHE MOTHBAlMM K OOYYEHHIO M IO3HAHHMIO, CIHOCOOHOCTEH K CAaMOKOHTPOIIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOEHHS 00IIEUETOBEUECKUX LIEHHOCTEH;

- pa3BUTHE IO3HABATEJbHBIX HMHTEPECOB, MHTEIEKTyaJbHBIX U TBOPUECKHX CIIOCOOHOCTEN
oOyuaronmxcs, (opMUpOBaHME y HHX CO3HATEJIbHOTO OTHOIIEHHUS K CaMo00pa3oBaHHUIO U
HEeNpEepbIBHOMY O0pPa30BaHHMIO KaK YCIOBHMIO YCIEIIHOM NpodecCHOHAIbHOM U OOIIEeCTBEHHOM
JESITEIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS! K CBOEMY 3/I0POBBIO M IOTPEOHOCTH B 310pOBOM 0Opasze
KHU3HH;

- ¢dopmupoBaHue yMEHHII M HABBIKOB pPa3yMHOIO IIPUPOAONOJIB30BAHUS, pa3BUTHE
9KOJIOTUYECKOW  KyJIbTyphl, TPHOOpPETEHHE ONbITa OOLIECTBEHHO-TIOJIE3HONW  HKOJIOTHYECKOM
NeATebHOCTH.

IInanupyemble JINYHOCTHBIE Pe3yJIbTATHI 0CBOEHUS] Y4eOHO TUCHUTIINHBI:

- (hopMupoBaHHE YYBCTBA TOPJOCTH U YBAKEHUS K MCTOPUU M JTOCTHXKEHUSM OTEUECTBEHHOMN
XUMHUYECKON HAayKH; XUMUYECKU TPAMOTHOE MOBEJeHHE B MPOGECCUOHATBHON AESITENbHOCTH U B OBITY
pu 00palleHuu ¢ XMMUYECKIMH BElleCTBAMU, MaTepraIaMH U MPOIeCCaMu;

- TOTOBHOCTh K IPOJOJDKEHUIO OOpa3oBaHMsI W TMOBBIIMICHHUS KBaTM(UKAIMKA B W30paHHOM
npodecCuoHaNBHON AEITENBHOCTH U 00bEKTUBHOE OCO3HAHUE POJIM XUMUYECKIUX KOMIIETEHIIUN B 3TOM;

- yYMEHHE WCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOW XUMHUYECKOM HAyKH M XUMHUUYECKHX
TEXHOJOTHMA JUIi TIOBBIIICHHWS COOCTBEHHOTO HHTEIEKTYaJlbHOTO PAa3BUTHS B  BBIOpAaHHOMU
npohecCHOHATBLHON e TeIbHOCTH.

I[lnanupyemble MeTanpeaMeTHbIe Pe3yJIbTAThI 0CBOCHHUS YU4eOHOM IMCUMIINHBI:

- YMCHHE WCIOJB30BAHUS PA3JIMYHBIX BUJIOB TO3HABATEIBHOW AEATEIHBHOCTH U OCHOBHBIX
WHTEJUICKTYaJIbHBIX oOIepaluid (MMOCTaHOBKH 3aJiaud, (OopMyJIMpOBaHUS THMIIOTE3, aHAJIW3a U CHHTE3a,
CpaBHEHUSI, 0000IIEHUsI, CHCTEeMAaTH3aINY;

- TOTOBHOCTh K BBISIBJICHHIO NPUYMHHO-CJIEACTBEHHBIX CBsI3€d, TIOMCKa AaHaJIOTOB,
(dbopMyIHpOBaHUsI BRIBOJIOB) ISl pEIICHUS TTOCTaBICHHON 3aa4H,



- NPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS (HAOIIOJEHUS, HAYYHOTO SKCICPUMEHTA) IS
U3YYCHUS PA3IMYHBIX CTOPOH XUMHUYECKHMX OOBCKTOB M TMPOIECCOB, C KOTOPHIMH BO3HHKAET
HEOOXOIMMOCTb CTAJIKUBATHCS B MPOQPECCHOHATBHON cepe;

- HKCIOJb30BAHHWE PA3JIMYHBIX HCTOYHHMKOB [UIs TMOJNydeHHs HHOOpPMAMU O XUMHUYECKUX
npoleccax, YMEHHE OLEHHTh €€ JOCTOBEPHOCTh Ui JIOCTHXKEHHS XOpPOIIUX pPe3yJIbTaTOB B
npodeccruoHanbHO# chepe.

I[Inanupyemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHUS Y4eOHOM INCHUILIUHBI:
3HATH/ MOHUMATH:
- 3HAHME OCHOBOIMOJIATAIONMIMX XUMHUUYECKHUX TIOHSITUU, TEOPUil, 3aKOHOB U 3aKOHOMEPHOCTEH;
YBEPEHHOE I10JIb30BAHUE XUMHUYECKONW TEPMUHOJIOTUEN U CUMBOJIMKOM;
- MECTO XMMHH B COBPEMEHHOW HAy4yHOW KapTHHE MHpA; POJIb XUMHUU B (HOPMUPOBAHUU
Kpyro3opa u pyHKIIMOHATBHON T'PAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS MTPAKTHYECKUX 3a]1ay;
- IpaBUJIa TEXHUKU O€30MaCHOCTH MPU UCTIOIB30BAHUH XUMHUUYECKHX BEIIECTB.
YMeTh:
- YMCTb HOaBaTb KOJMYCCTBCHHBLIC OLCHKU W IMPOU3BOAUTH pPACUHCTbl IO XUMHUYCCKUM Q)opMynaM u
YPaBHEHUsM;
- 00pabarbIBaTh, OOBACHSITH PE3yIbTATHI IPOBEJICHHBIX OIBITOB U JIEJIATh BHIBOJIBI,
- HOPUMCHATH MCTO/JblI HAYYHOI'O IIO3HAHUS (Ha6J’IIO,Z[eHI/Ie, OIIMCAaHHC, HSMGpGHI/Ie) opu  pCHICHUHA
IMMPAKTUICCKUX 3aa4.
HCIO0J1b30BAaTh NMPUOOpPETEHHbIE 3HAHUSL U YMEHHUSI B NPAKTHYECKON NeATeJbHOCTH M
NMOBCe/IHEBHOM KM3HU JJIS:
- (opMupoBaHHus COOCTBEHHOI TMO3UIMU IO OTHOIICHHWIO K XHMHYECKOW HH(OpMAIIHH,
MOJIy4aeMOW U3 Pa3HbIX UCTOYHUKOB;
- IPUMEHEHHUS METOJIOB MTO3HAHUS NIPU PEIICHUN MTPAKTUYECKUX 3a]1ay;
- coOMIOIeHNs TPaBUJ TEXHUKH OE30MaCHOCTH TPH HCIOJIb30BAHMH XMMUYECKHUX BEIIECTB B
MPAaKTUUECKON JIESTEIIbHOCTH U TTIOBCEAHEBHOM KU3HU.
1.4. KosimuecTBO 4acoB Ha 0CBOCHME Y4eOHOM M CHUIINHBI.
YueOHas Harpy3ka (Bcero) 72 yaca, B TOM YHUCIIE:
- o0s3aTenpHas ayJuTOpHas yueOHasi Harpy3ka oOyuaromierocs - /2 Jaca.



2. CTPYKTYPA U COAEP KXAHUE JTUCIHUIIJIMHBI

2.1. O0bemM AUCHUIUIMHBI U BUAbI Y4eOHOH padoThl

Bun yuyeOHbIX 3aHATHIT

O0LEéM yacoB

cemecmp Hroro

1 2
YueOHasi Harpy3ka (Bcero) 32 40 72
Oo0s13aresibHAsi ayIUTOPHAs Harpy3ka (Bcero), B TOM 32 40 72
yucie:
- JIGKIIUU 16 20 36
- IPaKTUYECKUE 3aHATUS 16 20 36
PyKoBOACTBO NPAKTHUKOMI - - -
CamocrosiTesibHasi padora - - -
KoncyasTaunu - - -
®opmMa NPOMEKYTOUYHOM ATTECTANNM MO IUCHMUIIINHE: - -
-nu(pepeHIIMPOBAHHBIN 3a4eT +




2.2. Temaruueckuii miaan u cogep:xkanue qucuuminasl CO0.01.07 «Xumus»

HaunmeHnoBanmue Coaep:kanue y4eOHOro Marepuana, 1adopaTopHbie U NpaKTHYecKHe padoThl, cCaMOCTOATEeIbHAsA padoTa Ob6bem yacos
pa3aesioB M TeM 00y4aruXxcs
1 cemecTp

Jlekumsi, ypok. Hayunbie MeTOAbI MO3HAHUS BEIIECTB U XMMHYECKHUX SIBJICHUU. Posb SKCeprMEHTa U TEOpPHUH B

BBenenue XxuMud. 3HadueHue xumuu Tpu ocBoeHuu mnpodeccuid CIIO u cnenumanpHOcTeit CIIO ecTecTBEeHHO-HAy4YHOTO 1
npo st MpodeccroHANTEHOT0 00pa30BaHMUSL.
Pazgea I. Teopernueckue 0CHOBbI XUMHH.
Jleknusi, ypok. Atom. CoctaB aTOMHBIX sfep. Xumudeckuil snemeHT. M3oromsl. KopnyckymnsipHO-BOJIHOBOM
Jyaliu3M, JIBOMCTBEHHasi Mpupoja d3JeKTpoHa. CTpPOEHHE SIEKTPOHHBIX O00O0JOUEK aTOMOB, KBAHTOBBIE YHCIIA.
DHepreTuveckue ypoBHH H MOIYypOBHU. AToMHbIe opOuTaiu. Kiaccudukanus XMMHUYECKUX 3JIEMEHTOB (s-, p-, d-,
Tema 1.1. f-anementsl). Pacnipenernenue 3J€KTPOHOB MO ATOMHBIM OpPOUTANISAM; TMPUHIUI MUHHUMyMa SHEPrUH, MPUHIHIT 1
Crpoenue atoma. | Ilaynn, npasuno Xynga. DIeKTPOHHbIE KOH(UIypalMu aTOMOB 3JIEMEHTOB NEPBOTO - YE€TBEPTOrO IEPHOIOB B
OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(UTypanuu HoHOB. [loHsATHE 00 SHEPruu MOHU3AIINH,
SHEPrUU CPOACTBA K IJIEKTPOHY. DJIEKTPOOTPULIATEIbHOCTb.
IIpakTnyeckoe 3ausitue. «CTpOCHUE aTOMaY. 1
Tema 1.2. [lepnonuueckuit 3akoH u Ilepumommueckas cucrema xumuueckux siemeHtoB J[.M. MenneneeBa. CBs3b
Ilepuoauyeckuii | NEPUOAUYECKOrO 3aKoHa U llepuoandeckoil cuCTeMbl XUMUYECKUX JIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUS 1
3aKOH M aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CIOMKHBIX
Ilepuoauyeckasi | BELIECTB 10 Ipynnam M nepuoaam. JHadueHue nepuoandeckoro 3akona JI 1 Menneneesa.
cucreMa IIpakTHueckoe 3ansaTue no teme «llepuonnueckuii 3akoH u Ilepuonnueckas cucrteMa XUMMHUUYECKHUX 3JIEMEHTOB
XUMHYECKHX .. MenneneeBay. 1
ssnemenToB ..
MenpaeieeBa.
Jlekumus, ypok. XuMHuYecKass CBSI3b. BHAbBl XMUMHUYECKOW CBA3U: KOBAJCHTHAs, HWOHHAs, METaJUIMYeCKas.
MexaHnu3Mbl 00pa3oBaHUs KOBAJEHTHOM CBSI3M: OOMEHHBIH M JOHOPHO-AaKLENTOPHbINA. DHEpPrus U JJIMHA CBSI3U.
[TonsspHOCTh, HANPABIEHHOCTh M HACBIIAEMOCTh KOBAJEHTHOM CBsA3U. KpaTHbie cBsizu. BomopopgHas cBs3b.
Tema 1.3. MekMoneKysIpHbIe B3aUMOACHCTBYS. BalleHTHOCTh U BaJIeHTHBIE BOBMOXHOCTH aTOMOB [ MOpuan3aIus aTOMHBIX
Crpoenue opbutaneil CBs3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUECKUM CTPOCHUEM (Ha MpUMeEpe COSAUHEHUN
BeleCTBA. AJIEMEHTOB BTOpOro mnepuopa). llpencraBieHne o KOMIUIEKCHBIX coeAuHEeHHsX. COCTaB KOMILIEKCHOTO HOHA! 1
MHuoroo6pa3ue | KoMIuiekcooOpazoBarenb, Juranjapl. KoopaumHanumonHoe uuciio. HoMeHkiaTypa KOMIUJIEKCHBIX COEJUHEHUI.
BelIeCTB. 3Ha4yeHHe KOMILUIEKCHBIX coequHeHHW. [loHsATME O KOOpIMHALMOHHOM XMMMM.BemiectBa MOJIEKYISPHOTO H

HEMOJIEKYJIIPHOTO0 CTpOeHUs THUMbl KPUCTAIIMYECKUX PEIETOK (CTPYKTyp) M cBoiicTBa BemiecTB. Ilonstue o
JUCTIEPCHBIX cucTeMax. VicTuHHBIe pacTBOphL. IIpeacraBieHne o KOUTOUIHBIX pacTBopax. CrocoObl BhIpasKeHHS
KOHIEHTPALIMM PacTBOPOB: MaccoBas JOJI1 BEIIECTBA B PacTBOpE, MOJsIpHas KOHUeHTpauus. HacellieHHbIE U




HEHACBIIIEHHbIE  PacTBOpPbI, pacTtBopuMocTb. Kpucramioruapatsl. Knaccudukanus u  HOMEHKIATypa
HEOPraHWYECKUX BEHIECTB. | pUBHAJIbHBIEC HA3BAHUS OTJEJIbHBIX IPEACTABUTEICH HEOPIraHMYECKUX BEIIECTB.

IIpakTHuyeckoe 3ansiTHe MO TeMe «CTpoeHue BeuecTBa. MHOroo6pasue BEHecTBy.

Jlekuus, ypok. Knaccudukamus XUMHUYECKMX pPEaKIMi B HEOPraHMYECKOW M OpPraHM4ecKOd XUMHUHU. 3aKOH
COXpaHEHUsSI MACChI BEUIECTB; 3aKOH COXPAaHEHHUs U MPEBPALIEHUS SHEPIUH MTPH XUMUYECKUX peakluusx. TernnoBeie
3 deKxThl XuMuUeckux peakuuii. Tepmoxumuueckrue ypaBHeHUs. CKOPOCTh XUMUYECKOM peakiuu, e€ 3aBUCUMOCTh
OT pPa3NMuHBIX (aKTOpoB. ['OoMoreHHbIe M rereporeHHsle peakuuu. Karamms3 m karammsatopsl. OOpaTtumble H
HeoOpaTuMble peakliuu. Xumudeckoe papHoBecue. KoHcTanTa xumudeckoro paBHoBecHst MakTopbl, BAMSIIO M€ HA

Tema 1.4. MOJIOKEHUE XMMHYECKOTO PABHOBECUS: TEMIIEpaTypa, J1aBJI€HWE M KOHLIEHTPAllMU BEIIECTB, y4aCTBYIOIIUX B
XumMnyeckue peakuuu [Ipunnun Jle larense. Dnextponuruyeckas aucconuamus. CunbHble U ciaadbie 37eKTponuThl. CTeneHb
peakuumn nuccounanuu. onHoe mpousBeneHue BoAbl. Cpeaa BOAHBIX pAacTBOPOB: KUCIOTHAs, HEUTpalbHasl, IIEJIOYHAs.
Bonoponnsiii mokasarens (pH) pactBopa. I'mmposms coneit. Peaknuu wnoHHOro oOmeHa. OKHCIUTENBHO -
BOCCTAHOBUTENbHbIE peakuuu. CteneHb OKucieHus. OKHCIUTENb U BOCCTAHOBHUTENb. [Iponecchl OKHCIEHUs U
BOCCTaHOBJICHHs. BaXHeiIne OKHCIUTENIM W BOCCTAHOBUTENH. METOJ AJIEKTPOHHOTO OanaHca. DJIEKTPOJIH3
pPacTBOPOB U PacCIJIaBOB BEILIECTB.
IIpakTHyeckoe 3aHsITHE N0 TeMe « XUMUYECKUE PEAKIIAN.
Pa3znea |l. Heopranuyeckasi xumus.
Tema 2.1. Jlekums, ypok. [lonoxenne HemeraiuioB B [lepuoguueckoii cucreMe xumuueckux 3jiemMeHToB .M. MenaeneeBa u
Hemeranbl, OCOOEHHOCTH CTPOCHHUsSI UX aTOMOB. PU3NUYECKHE CBONCTBA HEMETAJUIOB. AJIOTPONHS HEMETAJJIOB (Ha MpuUMepe
oomast KHCIIOpO/Ia, cephl, pocdopa u yriepoaa).
xapakrepuctuka. | [Ipakruyeckoe 3ansitue no reme «Hemeramnbl, 0011ast XapaKTepUCTHKAY.
Jlexkmusi, ypok. Bomopoxa. I[lomydenue, Qusmyeckne W XMMHUYECKHE CBONCTBA: PEAKIMH C METAUIAMH H
"ﬁeMa 2.2. HEMETaJJIAMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mapuabl. TOIIMBHBIE 3JIEMEHTHI.
0710poA IIpakTnueckoe 3ansitue no reme «Bogopoa»
Jlekuus, ypok. ['anorensl. Haxoxaenue B npuposae, crnocoObl nojydeHus, pU3sniyeckue 1 XMMHUYECKHE CBOMCTBA.
Tema 2.3. ['anorenoBogoponsl.  BakHeiimme  KuclIopoacoiepXkaliue CcoeluHeHus ranoreHoB. JlaGopaTopHble U
I'anorens. MPOMBIIIIEHHBIE CIIOCOOBI TOJTyYeHus TajoreHoB. [IpiMeHeHre raJoreHoB U X COeTUHEeHUI
IIpakTHyeckoe 3ausiTHe 10 TeMe «[ ajJoreHs».
Jlekuusi, ypok. Kucmopon, o3on. JlabopaTopHble U NPOMBIIIICHHBIE CHOCOOBI TONYYEHHUS KHCIOPOAA.
duznueckue M XUMUYECKHUE CBOMCTBA M MpUMEHEHHE Kuciopoga v o30Ha Okcuabl u nepokcuabl. Cepa.
Tema 2.4. Haxoxxnaenue B mpupoje, cnocoObl moiaydeHus, Gpu3zndeckue U XuMudeckue cBoiictea. CepoBogopo, Cyb(hUuabl.

Kucmaopon, cepa

Oxkcup cepoi(I1V), okcun cepwi(VI). CepHucrtas u cepHas KUCIOTBI U UX cod. OCOOEHHOCTH CBOMCTB CEpPHOMN
KucnoThl. [IpuMeHeHne cepbl U e€ COSAMHEHHIH.

IIpakTHueckoe 3ansitue no Teme «Kucinopon, cepay.

Tema 2.5. A3oT,

Jlekuusi, ypok. A30T. HaxoxaeHue B mpupoje, CrocoObl MONy4YeHUs, (U3NYEeCKHe W XUMHUYECKHE CBOMCTBA.




pochop Ammuak, HUTpubl. OKeuabl a3ora. A30THcCTast U a30THAs KUCJIOTHI U UX coiad. OCOOEHHOCTH CBOMCTB a30THOMU
kucinotel IlpuMeneHnue asora u ero coenuHeHui. AsorHble ynoOpenus. @ocdop. Haxoxnenue B mpupone,
crocoObl monyueHus, pusnueckue u xumudeckue coiicrea. @ochuast u pochun. Oxcunsl pocdopa, hochopHas
kuciaoTa u e€ comu. Meradochopnas u mupodochopHas KUCIOThI, hochopucTas u GpochopHOBATHUCTAS KUCTOTHI.
[Tpumenenue Gpocdopa u ero coenuHenuii. ocopHbie yrnoOpeHus
IIpakTHyeckoe 3aHsiTHe MO TeMe «A30T, pocdop 1
Jlekuusi, ypok. YriepoJ, HaxoxkJeHHe B Mpupoie. AUIOTpornHble Moaudukanuu. OuU3ndyeckue U XUMHUECKHe
CBOICTBa MPOCTHIX BELIECTB, oOpa3oBaHHBIX yriaeponoMm. Okcupn yriepoma(ll), okeun yrimepona(IV), yromphas
T 5 KHUCIoTa M €€ coMu. AKTHBHUPOBAaHHBIA yroiyb, ajacopouus. DymaepeHsl, rpadeH, yriepoaHbleé HaHOTPYOKH.
ema 2.6. [TprMeHeHue NPOCTHIX BELECTB, 00pa30BaHHBIX YIJIEPOIOM, U €r0 COSAUHEHUI. 1
Yr.ﬂepoz[u, Kpemuuii. Haxoxnenune B mnpupone, crnocoObl NOITy4deHHs, (pU3MUECKHMEe M XUMHMUYecKue cBoicTBa. Okcup
KpEMHHH kpemMHus(IV), kpemHueBas kuciora, cuiukartel. IIpumeHeHune kpemHus U ero coenuHeHuii. CTekio, ero
IIOJIyYEHHE, BUJbl CTEKJIA.
IIpakTHuyeckoe 3aHsATHE 10 TeMe «YTJIEPOA, KPEMHHII». 1
Jlekuusi, ypok. Ilonoxenue meramnoB B Ilepuoanueckoil cucteMe XUMHUYECKHX 3JIeMEHTOB. OcOOEHHOCTH
CTPOEHHsI 3JEKTPOHHBIX O00O0JOYEK aTOMOB METaJUIOB. PacrpocTpaHeHHEe XMMHUYECKHUX 3JEMEHTOB-METalJIOB B
Tema 2.7. 3eMHOI kope. OOmme ¢u3nueckue cBOCTBa MeTaiioB. [IpuMeHeHue meramioB B ObiTy W TexHuKe. CruiaBbl 1
Merajibl, 001asi | METAJUIOB. DJIEKTPOXUMHUYECKUN pAJ HanpspkeHud MetamwioB. OOmue crmocoObl MOJMY4YeHHs METaJUIOB:
XapaKTepPUCTHKA. | TUAPOMETAJUTYprusi, MUPOMETaJUTyprusi, aekTpoMeTatyprus. [lonsatue o koppo3uu MeramioB CrocoObl 3alIUTh
ot koppo3uu. O0mas xapakrtepuctuka MetauioB A -rpymnmsl [leprogudyeckoil cCHCTEMbl XUMUUYECKUX JIEMEHTOB.
IIpakTHuyeckoe 3anHsiTue Mo TeMe «MeTtayutbl, 001IasT XapaKTEPUCTUKAY. 1
Tema 2.8. O6man | Jlekuus, ypok. Harpuii u kamumii: momyuenue, ¢u3MUecKue M XHUMHUYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTHIX 1
XapaKTePUCTUKA | BEIIECTB U UX COCTUHEHUH.
MeTaL10B TA- IIpakTHyeckoe 3ansiTHe Mo Teme «OO0MIAs XapaKTEPUCTHUKA METAIUIOB [A-Tpynmbi». 1
rpynnbl.
Tema 2.9. O6mas | JJexkuusi, ypok. OOmas xapakrepuctuka wmetauioB I[A-rpynner Ilepuoanyeckoil CHCTEMBl XHMHYECKUX
XapaKTePUCTHKA | 2JIEMEHTOB. MarHuil M Kanbluii: nonydeHue, (U3MUECKMEe M XMMUYECKME CBOWCTBA, NPUMEHEHUE HPOCTBIX 1
metasioB I1A- | BemectB u ux coenuaennii. JKECTKOCTH BOJIBI M CIOCOOBI €€ YCTpaHEHHUS.
rpynnbl. IIpakTH4eckoe 3aHATHE MO TeMe «O061as xapakTepucTuka merauios [IA-rpynne» 1
Tema 2.10. Jlekuus, ypok. ATOMUHUN: MOTy4YeHHE, GU3NIECKIE U XMMHYECKHE CBOMCTBA, IPUMEHEHHE MPOCTOTO BEIIECTBA 05
Oo6masn U ero coenrHeHuil. AMQOTepHbIE CBOMCTBA OKCH/Ia U TUIPOKCUA AIFOMUHUS, THIPOKCOKOMILIEKCHI A TFOMHHHSL. '
xapakrepuctuka | [IpakTuueckoe 3ansitue nmo reme «O06mas xapakTepructiuka Mmetaiuio [ITA-rpynmey.
metaioB I1A- 0.5
rpynnsl. (44)
Tema 2.11. Jlekuus, ypok. OOGmias xapaktepuctuka merauioB nodounsix noarpynn (b-rpymm) Ilepuoanueckoil cuctemsl 0.5




Oo0masn

XHMHYECKUX 3JIEMEHTOB. OU3NICCKHE M XUMHISCKIE CBOMCTBA XpoMma 4 €ro COGHHHCHHﬁ. OKCI/II[BI 1 TUAPOKCHU/IbL

xapakrepuctuka | xpoma(ll), xpoma(Ill) u xpoma(VI) XpomaTel W IUXpOMaThl, UX OKUCIUTENbHBbIE cBOMCTBA. llomyueHue wu
MeTaJlJI0B npuMeHeHue xpoma. duznyeckue 1 XUMUYECKME CBOMCTBA MapraHiia U ero CoeMHeHnil. Baxuemme coeuHeHus
Mo00YHBIX mapranna(ll), mapranua(IV), mapranua(VI) u wmapranna(VII) Ilepmanranat xanusi, €ro OKHCIHUTEIbHbIE
noarpynn (b- cBoiicTBa. DM3MYECKHE W XHUMHUYECKHME CBOWCTBA »ejie3a M ero coequHeHud. OKCHIbI, TUIPOKCUIBI U COJIH
rpymnm). xene3a(ll) u xxenesa(Ill). [Tomyduenune u mpuMeHeHUE xKeme3a U ero criaBoB. OU3nYecKue U XUMUYECKUE CBOMCTBA
menu u e€ coenuHeHuil. [lonydyenne u nmpuMeHenue mMeau u e€ coeauHeHuil. LluHK: mosnydenue, pusnueckue u
XMUMHYECKHE CBOMCTBA. AMQOTEpHbIE CBOMCTBA OKCHJIAa W THUIPOKCHIA IIMHKA, THUIAPOKCOKOMILJIEKCHI IIMHKA.
IIpuMeHeHne NUHKA U €r0 COCAUHEHUMN.
IIpakTHyeckoe 3ansiTHe Mo Teme «OO6MIast XapaKTEPUCTHKA METAJUIOB MOO0UHbIX noarpyni (b-rpymm)». 0.5
Paszpea |11. XumMusa u :Ku3HL.
Jlekuus, ypok. Ponb xumuu B o0ecriedeHnH yCTOMYMBOI O Pa3BUTHs UyeioBeuecTBa. [loHATHE 0 HAyYHBIX METOaX
T 31 MO3HAHUS M METOAOJOTMUM HAYYHOrO uccieaoBaHus. HayuyHble NpUHIUIBI OpPraHU3alud  XUMHUYECKOIrO
Ni:?on.m. NPOH3BOJICTBA. [IpombliieHHBIE CLIOCOOBI TOMYYEHUS BaKHEHIINX BEIIECTB (Ha IPUMEpE MPOU3BOJICTBA aMMHUaKa, 1
CepHOIl KHCIOThI, MeTaHosa). [IpomblleHHbIE CHOCOOBI TMOJNIY4YEHHsS METAJUIOB M CIUIABOB. XUMHYECKOE
TTOSHAHMI B 3arpsi3HEHUE OKPYXKalollel cpeasl U ero nocieacteus. [Ipobdiema nepepaboTKu O0TXO0B M MOOOYHBIX MPOTYKTOB.
XummH Ponb XxuMuu B 00€CrIeUeHUH SHEPreTHUECKOM 0e30MacHOCTH. [IpUHIIMIIBI «3€TIEHON XUMHK.
IIpakTHueckoe 3ausiTue M0 TeMe «MeToAbl TO3HAHUS B XUMUW. 1
Jlekumst, ypok. Xwumus U 370poBbe dYenoBeka. JlekapctBeHHble cpencrBa IIpaBuna wucnosnb3oBaHUSA
JICKapCTBEHHBIX MpenapaTtoB. Poiab XUMHM B pa3BUTUH MEAWIIMHBL. XUMHS THIIA: OCHOBHBIC KOMITOHEHTHI,
Tema 3.2. Xumug | THLEBbIE nob6aBku Ponb xumum B oOecrmedeHunu mnumieBod Oe3omacHocTH. Kocmerndeckne u mapdromepHbie 1
cpenctBa. bertoBast xumust. [IpaBuia 6e30macHOro MCHOJIB30BaHUS IIpenapaToB OBITOBOM XMMHUU B IMOBCEIHEBHON
HAKHIHD. KU3HU. XHUMHSI B CEJIbCKOM Xo3siictBe. OpraHudyeckue H MUHepalbHble yaoOpeHus. CoBpeMeHHbIe
KOHCTPYKIIMOHHBIE MaTepHaIbl, KpACKH, CTEKJIO, KepamMuka. MaTtepuasl A1 3JIeKTpOHUKU. HaHOTeXHOnOrnm.
IIpakTHuyeckoe 3aHsiTHE MO0 TeMe «XUMHS U KU3HBY. 1
Bcero 1 cemecTp 32
Paznen V. Teopernueckne 0CHOBbI OPraHU4eCKOil XUMHH
Jlekuusi, ypok. [Ipeamer u 3HayeHHe OpPraHUYECKOW XWMHH, MPEICTaBICHHE O MHOr000pa3uu OPraHUYeCcKHX
T 41 COCIMHEHUM. DJEKTPOHHOE CTPOEHHME aToMa YIJIEpOJa: OCHOBHOE U BO30YXKIEHHOE COCTOAHUS BalieHTHbIE
H;D;;M(;T BO3MOXKHOCTH aTOMa yIJIeposa XuMHuecKas CBS3b B OPTaHNYECKUX COENMHEHNAX. Tvnnm rUOpY TU3aAINHI ATOMHBIX
opranmuecKoii opbuTaneir yriaepoga. MexaHU3MBI 06pa3g)BaHH5[ KOBAJICHTHON CBSA3U (06MeE{HLH/I u z[oz{opno-axuenTopHLm). 1
R Tunel nmepekpeIBaHMsI aTOMHBIX OpOHTaneil: ¢ u m-cBs3u. OpuHapHas, ABOWHAas M TpoiHas cBsA3b. CrocoOsbl

pa3pbiBa CBsi3eii B MOJIEKYJIaX OpraHWYecKUX BeliecTB [loHATHE O CBOOOTHOM pajauKaie, HykKiaeohwie u
anekTpoduie.




IIpakTnuyeckoe 3anstue no Tteme «lIpenmer opranmyeckol xumuu. Teopus XHMHYECKOTO CTPOEHUS
OpPraHUYECKUX COCIUHECHUN.

Tema 4.2.
Teopusn
XHMHYECKOro
CTPOEHHA
OpPraHu4YecKHuX
coeHeHui.(8u).

Jlekums, ypok. Teopus cTpoeHus: opranndeckux coequHennii A M byTtiepoBa u cOBpeMEeHHbIE TPEICTaBICHUS O
CTPYKTYpE€ MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHUS OPraHUYECKUX COCIMHEHUN MOJIEKyNsipHbIE U CTPYKTYPHBIE
dopmynbl. CTpyKTYpHBIE (GOPMYIIBI Pa3IMYHBIX BUAOB: Pa3BEPHYTas, COKpaléHHas, ckeneTHas. Mzomepus Busr
M30MEpPUU: CTPYKTypHAs, MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE d(PPEKThI B MOJEKYNIaX OPraHUYECKHX COSIMHEHUU
(MHIYKTUBHBIA U Me30MepHbIH d(dekTsr). [IpencraBienue o KIaccupuKauu opraHu4ecKux BemecTs. [lousTue o
dbyHKIIMOHAMBHOU rpymme. ['omonorus ['omonorndeckue psnbl CucreMaTudeckass HOMEHKIJIATypa OPraHUYeCKHX
coenquuennii (IUPAC) u TpuBmanbHbIe Ha3BaHUs OTIACIBHBIX mpenactaBuTeneid. OCOOCHHOCTH M KiIacCH(pHUKAIIUS
OpraHMYecKuX  peakiuid.  OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE  pEAKUMUM B OPraHMYECKOM  XUMUH.
DKCHepUMeEHTATbHbBIE METOAbI U3YUCHHS BEIIECTB M UX MPEBPAILCHUI: O3HAKOMJICHHE ¢ 00pa3liaMi OpraHuuecKux
BEILIECTB M MaTepualaMl Ha UX OCHOBE; OMNBITHI O NPEBPALICHUID OPraHUYECKUX BEIIECTB IPU HArpeBaHUH
(naBreHue, oOyTrJIMBaHUE U TOPEHUE); KOHCTPYHUPOBAHUE MO EJICH MOJIEKYJT OPraHUYECKUX BEIIECTB.

HpaKTI/I‘leCKOQ 3aHATHE 10 TEME «Teopnﬁ XUMHUYCCKOTO CTPOCHUA OPraHuICCKUX COGI[HHCHHﬁ».

Pa3nen V.¥YrieBoaopoabl

Tema 5.1.
IIpenenbHble
yIJ1€BOA0POAbI
AJIKAHBbI,
HHKJI0AJIKAHBI

Jleknusi, ypok. AuikaHbl. ['OMoJOrMYecKuid psja ankaHoB, oOmas (opmysia, HOMEHKJIATypa WU H30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MONEKYI alKaHOB, Sp -THOPHIM3ALMS ATOMHBIX OpOHTANEit
yriepona, 6-cBsizb. Kondopmepsl. dusnyeckre CBOWCTBA aJIKaHOB. XMMHUYECKHE CBOWCTBA AJKAHOB: PEAKIIMH
3aMelIeHNs, U30MEpU3allui, TeruIpUupoBaHus, MUKIM3ALUU, TUPOJIN3a, KpekuHra, ropenus. IlpencraBienue o
MEXaHMU3ME peaklMi pagukaipbHOro 3ameuieHus. Haxoxaenue B npupoge. CnocoObl MOJydeHUs U IPUMEHEHUE
ankanoB. {ukioankansl. O0mas ¢popmyna, HOMEHKIATypa U u3oMepus. OcCOOEHHOCTH CTPOEHHSI M XMMUYECKUX
CBOWCTB MaJIbIX (IIUKIIOMPOIIaH, IIUKIO0YTaH) U OOBIYHBIX (ITUKIIONEHTAaH, IIUKIIOreKCcaH) MUKIoalkaHoB. CrocoOb
MOJTyYEHHsI ¥ TPUMEHEHHE IIMKII0AJIKAHOB.

HpaKTI/I‘IECKOE 3aHATHE IO TEME «Hpe,HeJIbHLIC YIrJICBOAOPOAbI aJIKaHbI, TUKIIOAJIKAHBI».

Tema 5.2.
HenpeneabHbie
yIJ1€BOAOPOAbI

AJIKEHBI,

aKajJueHbl,

AJIKHHBI.

Jlekuusi, ypok. Ankensl. ['omonornueckuil psii ajnkeHoB, oOuiast ¢popmylia, HOMEHKJIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYT aKEHOB, SP>-THOPHIM3AIIS ATOMHBIX OPOUTAIICH YrIIeposa, G U T-CBSI3H.
CrpykTypHas u reomerpuyeckas (Iuc-TpaHc-) nzomepuss Guznyeckue cBOWCTBA aJKEHOB. XMMHUYECKHE CBOMCTBA:
peakuMM MPUCOECOUHEHUS, 3aMEILEHMs B O-IIOJOXKEHHE IPU [IBOMHON CBS3H, IOJIMMEPU3aLUU U OKUCICHUS
[IpencraBieHne O MEXaHU3ME PEAKIUU JJIeKTpoUiIbHOro mnpucoeAuHeHus. [IpaBuio MapKOBHHUKOBA.
KauecTBeHHbBIE peakUMM Ha [BOHHYIO CBs3b. CrocOOBI TOJIYy4EHHS W TNPUMEHEHHE QJIKEHOB. AJIKaJMEHBI.
Knaccudukanus ankagueHoB (CONpspKEHHBIE, U30JIMPOBAHHbIE, KyMYJIUPOBaHHbIE). OCOOEHHOCTH 3JIEKTPOHHOIO
CTPOEHUSI M XUMHUYECKMX CBOMCTB CONPSKEHHBIX JueHoB, 1,2 u l,4-npucoennnenue. Ilommmepusanus
conpspkEHHbIX aHeHOB. CrocoObl MOJy4YeHHs] M MPUMEHEHHME alKaAueHOB. AJIKMHBI. ['OMoOJIOTHYecKHil psil
QJIKMHOB, 00mmas (Gopmysa, HOMEHKJIATypa U M30MepUs. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI




AJKWHOB, SP-TUOpHAM3ALMA ATOMHBIX OpOHWTane yriepoga. PU3NUECKHE CBOWCTBA AJIKHHOB. XWUMHUYECKHE
CBOMCTBA: pEaKLMH MPUCOCIUHEHUA, TUMEPU3ALMA U TPUMEPHU3ALINU, OKUCIEHUA. KHUCIOTHBIE CBOMCTBA AJIKUHOB,
UMEIOIINX KOHI[EBYI0 TPOHHYIO CBs3b. KadecTBEHHbBIE peakiuu Ha TpOHHYI CBA3b. CrocoObl MOMy4YeHHS U
MIPUMEHEHUE aJIKMHOB

IIpakTHueckoe 3ansaTHE MO TeMe «HepenenbHbie yriaeBOIOPOIBI AJIKEHBI, aKaIUEHBI, AJTKHHBI)

Jlekuusi, ypok. ApomaThueckue yrieBomopoasl (apensl). ['omonornueckuid psia apeHoB, obOmasi ¢opmyna,
HOMEHKJIaTypa M H30MepHs. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTpPOEHHME MOoJeKylsl OeHzona. I[IpaBuio
apOMATUYHOCTH, IIPUMEPHI APOMATUUYECKUX COoequHEHUN. DHu3nueckue CBOWCTBA apeHOB. XMMUYECKHE CBOMCTBA
OeH30J1a M ero roMoJIOroB: PEaKIMU 3aMelleHUs] B OCH30JbHOM KOJIbLIE M YIJIEBOAOPOJHOM paauKale, peakiuu

Tewa 5.3. IPUCOEAUHEHMs, OKMCICHHE ToMojoroB Oen3ona. IlpeacraBieHune o MexaHHM3Me peakuuil 37eKTpodUIbHOrO
Apomaruueckue 3amelnenus. IlpencraBieHne o0 OpuEHTHUPYIOLIEM JEHCTBUU 3aMecTHTeNed B OEH30bHOM KOJIbLIE HA MpUMeEpe
YUACBOMOPOABL. | kumbHbIx paiuKaioB, KapOOKCUJIBHOW, THUIPOKCUIBHOW, aMHUHO- M HUTPOTPYIIbI, aTOMOB TaJOr€HOB.

Oco0eHHOCTH XUMHYECKMX CBOWCTB ctupoja. I[lomumepusanus ctupona. CrnocoObl MOJNy4eHUS U IPUMEHEHUE
apOMATHYECKUX YIJIEBOAOPOJOB.
IIpakTHYecKoe 3aHsITHE N0 TeMe KAPOMAaTUYECKHE YIIIEBOJOPOABIY.

Tema 5.4. Jlekuus, ypok. IIpuponusiii ra3. Ilonytasie HepTaHbIe ra3pl. HegTh u €€ npoucxoxnenue. KameHHbIN yroib u
IpupoxHbie npoaykThl ero mnepepaborku. CnocoObl mepepaboTku He(Tu: NeperoHka, KpPEeKUHr (TepMHUYECKUH,
HCTOYHHUKH 1 KaTaJIuTU4YecKuil), pudopMunr, nupoius. IIponykTsl nepepaboTky HEPTH, UX MPUMEHEHUE B IPOMBIIILIEHHOCTH U
nepepaGorka B ObITy. 'eHeTHUECKasl CBSI3b MEXK/ly pa3JMYHbIMU KJ1acCaMU YIJIEBOJOPOJIOB.

yriesoxoponos. | lIpakTuyeckoe 3ansitue no Teme «[IpupoHbIC HCTOYHHKH U [IEPEPAOOTKA YIIICBOLOPOIOBY.
Jlekuusi, ypok. DJIEKTPOHHOE CTPOEHHE rajIOr eHIPOU3BOIHBIX YITIEBOAOPOIOB. Peakiiuu 3aMelieHus rajoreHa Ha

Tema 5.5. TUAPOKCOTPYIIly, HUTPOTPYIIly, LHUAHOIPYyNIy, aMMHOrpymmy. /leficTBMe Ha rajaoreHnpou3BOAHBIE BOJHOIO U
Tajorennpon3po | CIUPTOBOro pacTBopa MIEM0O4H. B3aumonelcTBHe AMranoreHalKaHOB C MarHHeM M UMHKOM. llonsTtne o

JAHbIE METaJUIOOPraHUYEeCKUX COeAMHEHUsX. Mcnonp30BaHue rajloreHnpou3BOAHBIX YIIEBOAOPOAOB B OBITY, TEXHUKE U
YIJIeBOIOPOIOB. | [IPY CHHTE3€ OPraHMYCCKUX BELIECTB.

HpaKanecxoe 3aHATHE 110 TEME «FaJ'IOFCHHpOI/ISBO,I[HBIC YTJIE€BOAOPOIOB».

Paznen VI. Kuciopoacoaep:kamme opranudeckue coeIMHeHUsl.




Tema 6.1.
Cnuprel. ®eHoJl.

Jlekuus, ypok. Ilpenensubie onHoaToMHBIE ciupThl. CTpoeHHE MOJIEKYJ (HAa MpUMEpe METAHOJIAa U 3TaHOJIA).
['omonoruueckuil psin, obuiast Gopmyra, u3omepusi, HOMEHKIaTypa U kiaccupukauus. Ouzndyeckue CBONCTBA
npeebHbIX OJHOATOMHBIX CIMPTOB. BomopogHbIe CBA3M MEXKIY MOJIEKYJIaMU CIUPTOB. XUMHUYECKHE CBOWCTBA!
peaKlUy 3aMelIeHus, AeruapaTallui, OKHUCJIECHUs, B3aUMOJEHCTBHE C OPraHMYEeCKUMH U HEOPraHUYECKUMHU
kucnoramu. KauecTBeHHas peakuuss Ha OJHOATOMHBIE CIUPTHI. JleficTBME 3TaHOJAa M METaHOJAa HAa OpPraHHU3M
yenoBeka. CrocoObl MOJydyeHUs U NPUMEHEHHE OJHOATOMHBIX chupToB. IIpocThie 3¢dupbl, HOMEHKIAaTypa H
nzomepusi. OcoOeHHOCTH (GHU3NYECKUX M XHUMHUYECKUX CBOMCTB. MHOroaTOMHBIE CHUPTBHI: JTUJICHIIHMKOIb U
riuiepuH. Ou3nvecKkue U XMMHYECKHE CBOMCTBA: PEaKIMU 3aMeIlleHUs, B3aUMOJCHCTBHE C OpPraHHUYECKUMHU U
HEOPraHWYECKUMU KUCIOTAMM, KaUeCTBEHHAs! peaklusi Ha MHOrOaTOMHbIe cnupThl. [IpencraBienue o MexaHusme
peakuuii HykieopuiabHOro 3amenieHus. /[leiictBue Ha opraHusM uesnoBeka. CriocoObl MOTYYEHUsI U IPUMEHEHUE
MHOI0aTOMHBIX cHUPTOB. DeHos. CTpoeHue MOJEKYJbl, B3aUMHOE BIMSHHE T'MIPOKCOIPYMIbI U OEH30JbHOrO
anpa. @usnueckue cBoiicTBa deHona. OcoOEHHOCTH XMMHUYECKUX CBOMCTB (peHona. KauecTBeHHbIe peakluu Ha
¢denon. TokcuuHocTh erona. CnocoObl noaydeHus u npuMeHenue penona Penonadopmabaerutas cMoJa.

IIpakTHueckoe 3ansaTHE MO TeMe «CupThl. DeHOI»

Tema 6.2.
AJbIeruanl.
KapGonossbie

KHCJIOTBI.

Cl103KHBIE

3¢pupsbl.

Jlekuusi, ypoxk KapOoHUIbHbIE COEIUHEHUS — albJErHJbl U KETOHBI. DJEKTPOHHOE CTpOeHHE KapOOHMJIBLHOM
rpynnsl.  ['omonoruueckue psabl aJpAeTHAOB U KETOHOB, oOmas ¢opmyna, H30MepHs M HOMEHKIATypa
DH3UUECKUE CBOMCTBA QJbJETUJIOB M KETOHOB. XUMHUYECKUE CBOWCTBA AaJIbJAETHJO0B M KETOHOB: pEaKIUU
npucoeaunenus. IlpeacraBneHne o MexaHM3Me peakUui HyKIeopUJIbHOro mnpucoeauHeHus. OxucieHue
aJbJIeTUI0B, KAYECTBEHHbBIE PEaKIMH Ha ajbaeruabl. CriocoObl moMyuyeHUs U IpUMEHEHHE albJer1I0B U KETOHOB.
OnHOOCHOBHBIE TpefesbHbIe KapOOHOBbIE KHCIOTHl. OCOOEHHOCTH CTPOEHHUS MOJIEKYJ] KapOOHOBBIX KHCIOT.
Wzomepus u HoOMeHKJIaTypa. Pusnyeckue CBOWCTBA OJHOOCHOBHBIX TIPEIENbHBIX KapOOHOBBIX KHCIIOT.
Bonoponnbie CBS3U MEXKAYy MOJIEKYJIaMHd KapOOHOBBIX KHUCIOT. XMUMHUYECKHME CBOMCTBA: KHCJIOTHBIE CBOWCTBA,
peakius dTeprUKAINH, PEAKIUU C YIaCTHEM YTJIEBOAOPOAHOro paaukaina. OcoOEHHOCTH CBOMCTB MypaBbUHOU
KUCIOTHI. [IoHATHE O MPOM3BOIHBIX KapOOHOBBIX KHCIIOT, CIOKHBIX 3(upax, aHTUIPUAAX, TaJoreHaHTHIPUIaX,
ammax, HUTpuiax. MHoroo6pasue kapOOHOBBIX KUCJIOT. OCOOEHHOCTH CBOMCTB HeMpeieabHbIX U apOMAaTHYECKUX
KapOOHOBBIX KHCJIOT, JAMKApOOHOBBIX KHCIJIOT, THAPOKCUKApOOHOBBIX KHUCJIOT. [IpencraBurenu BbICHIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, MAJIbMUTUHOBAs, OJIEMHOBAs, JIMHOJIEBAsl, JTUHOJICHOBAs KUCIOThI. CrocoObl
MOJyYeHUs] U NpUMeHeHHe KapOoHOBBIX KuciOT. Crnoxnble 3¢gupbl. ['omonornueckuit psia, oOmast dopmyia,
MU30MEpHs U HOMEHKIATypa. PU3n4ecKne U XUMUYECKHE CBOMCTBA: TUAPOJIN3 B KUCION M IIEJI0YHOU cpene. JKupel
Crpoenue, pu3snuecKkue U XUMHUYECKUE CBOMCTBA JKUPOB: THAPOJIN3 B KUCION U 1LIeN04HOM cpene. OcoOeHHOCTH
CBOWCTB JKHPOB, COIAEP)KALIMX OCTAaTKU HENpPENEJIbHBIX JKUPHBIX KHUcHIOT. JKupel B npupozae. Mblina, Kak coiu
BBICIIMX KapOOHOBBIX KHUCJIOT, UX Momolee nercrBue. [lonsaTue o cuaTeTHuecKkux Morommx cpencreax (CMC).

IIpakTHyeckoe 3ansATHE MO TeMe «Anbaeruapl. KapooHoBbIE KUCIOTHI. CI0XKHBIC DUPED.




Tema 6.3.
YriaeBoabl.

Jlekuus, ypok. O6mas xapakrepucTuka yrieBoaoB. Kiaccudukanus yriieBonoB (MOHO-, UM IOJIHCAaXapubl).
Monocaxapuabl: TIH0K03a, (pyKTO3a, TajiakTo3a, pubdo3a, ne3okcupubdosa. dusndyeckrue CBOWCTBA U HAXOXK/CHUE B
npupone. @orocunres. Ontuueckas uzomepus. KonpuaTonienHas tTayroMepus Ha MPUMEPE MOJIEKYJbl TJIFOKO3BI,
npoeKuu Xeyopca,o U -aHoMephl TIF0K03bl. XUMHUYECKHE CBOHMCTBA TJIFOKO3bI: PEAKIUU C YYaCTHEM CITMPTOBBIX
U anpJCTHIHON TPYII, COUPTOBOE M MOJIOYHOKHCIOE OpoxeHue. lIprMeHeHWe TIIIOKO3bl, €€ 3HAa4YeHHEe B
JKU3HEIEATENIbHOCTH opranusma. Jlucaxapuapl: caxapos3a, MajdbTO3a M JIaKTo3a. BoccraHaBimuBaromuye u
HEBOCCTAHABJIMBAIOIIME Jucaxapuipl. [waponu3 npucaxapuaoB. HaxoxneHue B mnpupoae W NPUMEHEHHE.
[Tonucaxapuasl: Kpaxmall, TIMKOTeH U 1eJUTi0s103a. CTpoeHHe MakpoMOJIEKYJ KpaxMasa, INTMKOreHa U 1EJTI0JIO3bI.
@u3nyecKue CBOKCTBA Kpaxmaja U ILEUII0I03bl. XHUMHUYECKHE CBOWCTBA KpaxMmalia: THIPOJU3, KauyeCTBEHHas
peakmusi ¢ MoJoM. XHUMHUYECKHE CBOMCTBA IEJUTIONIO3bI: THAPOIU3, MONTyIeHHE d(PUPOB 1euTrono3bl. [loHsTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEINK).

HpaKTI/I‘leCKOE 3aHSTHE N0 TeMe « YTICBOIbDY.

Pa3znen VIl . A3oTcoaep:kamue opraHu4eckne coeTHHEeHHUsl.

Tema 7.1 AMUHBI

Jlekuusi, ypok. AMuHbl. MeTHJIaMUH M aHWJIMH: COCTaB, CTPOEHUE, (U3UUYECKHE U XMMHMUYECKUE CBOWMCTBA
(ropenue, B3aUMOJIEHCTBHE C BOAOH M KUCIOTaMH). AMUHOKHUCIIOTHI KaKk aM(OTepHble OpraHUYECKUe COEANHEHUS
duznueckue W XUMUYECKHE CBOMCTBA AMHUHOKHCIOT (Ha NpUMepe TJIMIHMHA) buomorndeckoe 3HaueHUe
amuHokucyOT [lentuabl. benku kak mpuUpoaHBIE BBICOKOMOJEKYJISIpHbIE coequHeHus llepBuuHas, BTOpUYHas U
TPETHUYHAsl CTPYKTypa OelKOB. XMMHUYECKHE CBOMCTBA OEJKOB: FMAPOIN3, ACHATYpAlUs, KAaUeCTBEHHbIE PEaKIHH
Ha OCJKH.

HpaRTI/I‘leCKOC 3aHATHE I10 TEME «A30Tc011ep>1<aume OpraHu4YcCKUC COCAMHCHUA

Tema 7.2.
AMHWHOKMCJIOTHI.

AmuHokucnorsl. HomeHnknarypa u uzomepus. OTAelbHbIE NPEACTABUTENN 0-AMUHOKHMCIIOT: TJIMLUH, aJaHUH,
(eHMIIaNaHUH, CepUH, IIIyTaMUHOBAs KUCIIOTa, JU3UH, LucTenH. Ontuyeckas uzoMmepus amuHokucior: D u L-
aMUHOKHCIIOTHI. Du3nueckre cBONWCTBA aMUHOKHCIOT. XMUMHWUYECKHE CBOMCTBA aMUHOKHUCIOT, KaK aM@OTEpHBIX
OpPraHUYECKUX COCTUHEHMH, peaklus TIOJUKOHJIEHCAIlMK, oOpa3oBaHUE MENTHIHOM CBs3U. buonormyeckoe
3Ha4eHHe aMUHOKUCIOT. CHHTE3 U T'MAPOJIN3 NENTUOB.

HpaKTI/I‘leCKOC 3aHsATHE 10 TeMe « AMHHOKHCIOTED?.

Tema 7.3. Beakn

Jlekuusi, ypok. benku xak npuponnsie nmonumepsl. IlepBuuHas, BTOpUYHAs M TpETUYHAs CTPYKTypa OEJKOB.
XUMHUUYECKHEe CBOWCTBA OENIKOB: TMIPOIW3, JE€HATypalus, KauecTBEHHble peakiuu Ha Oenku. Ilonstue 06
a30TcoAepKalIMX MeTEPOLUKINYECKUX coeAruHeHusAX. IlupuMuaHOBbIe U IIypHUHOBBIE OCHOBaHUA. HykienHOBBIE
KHCJIOTBL: COCTaB, CTPOEHUE U OMOJIOrNYECKasi POJlb.

IIpakTHyeckoe 3aHsATHE MO TeMe «beakuy.

Pa3nen VII. BoicokoMoJiekyIsipHble COeIMHEHUS].




Jlekuusi, ypoxk OCHOBHBIE TOHATHS XHMHHM BBICOKOMOJIEKYJSIPHBIX COCIMHEHHMI: MOHOMEp, IIOJHMED,

Tema 5. 1. CTPYKTYpHOE 3BEHO, CTCIICHb IOJIMMEPHU3alluu, CPeAHsIs MOJIeKysipHas macca OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJIEKY] | BBICOKOMOJICKYJISIPHBIX COEIUHEHUN - noiuMmepuszanus W nonukoHjeHcauus.  [IpencraBinenwe o 2
sIpHbIE CTEPEOPETYISIPHOCTA U HAAMOIJIEKYJISIPHOW CTPYKTYPE ITOJMMEPOB, 3aBUCUMOCTH CBOMCTB IIOJIMMEPOB OT MX
COCAUHCHMUA. MOJICKYJIAPHOI'O U HAIMOJICKYJISIPHOT'O CTpOCHI/ISI.).
IIpakTHyeckoe 3aHsATHE MO TeMe «BBICOKOMOIEKYIISIPHBIEC COCAMHECHHUSD . 2
Jlekuus, YPOK. [TInactmaccer (monmuaTUIIEH, MIOJIAIIPOIIUIIEH, MOJIMBUHUIXJIOPU, IIOJIACTUPOT,
NOJMMETHIIMETaKpUIIAT, MOJUKAapOOHATHI, MOJMMATWIEHTepedTanaT). YTWIM3anmus W mepepadoTka IIacTUKa.

Tema 5.2. DnacToMepbl: HaTypalbHbIN KaydyK, CHHTETHUYECKHE KayuyyKu (OyTaJHeHOBBIH, XJIOPOIPEHOBBIH, N30MPEHOBBIN ) U 5
IouMepHbIe CHJIMKOHBI. Pe3una. BojokHa: HaTypaiibHbIE (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIC (BHCKO3a, aleTaTHOE
MAaTepHAJIbI BOJIOKHO), CHHTETHYeCKHe (KalpoH W JaBcaH). [loimMepsl crenuanbHOro HasHaueHus (TedioH, Kemiap,

JIEKTPOINPOBOASIINE NOJIUMEPBI, OMOpa3iaraeMble MOIUMEPBI).
IMpakTHyeckoe 3anHsaTHE MO TeMe «[lomMMepHbIE MaTEPUATTBI. 2
Bcero 2 cemecTp 40
Bcero uacoB 72




3. YCJIOBUS PEAJIN3AILIMA PABOYEN MPOTI'PAMMBI JUCIHUTLJIMHBI

3.1. Ucnosib30BaHMe AKTUBHBIX U HHTEPAKTUBHBIX (JOPM NpoBeAeHUs 3aHATHI

Jns TOATOTOBKM CHEIUAIMCTOB CpPEIHEr0 3BeHa B 00Pa30BaTEIbHOM IMPOIEcCe ITUPOKO
HCIIOJNB3YIOTCS TaKue OPMBI TIPOBEICHUS 3aHITHIA KaK:

- OKCIIEPUMEHT;

- pelIeHne TUIIOBBIX 3a]1ad;

- CEMUHap;

- pa300p KOHKPETHBIX CUTYaIIH;

- KOMIIBIOTEPHBIE CUMYJISIIUH;

- TPYIIIOBBIE JUCKYCCHH,

- Kelic-3aJlaHue U Jp.

[TpuMmeHsIOTCS CleayonIne COBpeMEHHbIE 00pa30BaTeNbHbIE TEXHOIOTHU:

- TEXHOJIOTUSI COTPYIHUYECTBA;

- TEXHOJIOTUs pa3sBUTHA KPUTUUCCKOI'O MBIIIJICHUSA

- MPOOJIEMHOT0 U TIMYHOCTHO-OPUEHTUPOBAHHOTO O0yUCHHS,

- ”H(OpPMaIIMOHHBIE TEXHOJIOTHH.

AKTUBHBIE U HHTEPAKTUBHBIE (DOPMBI IPOBEACHUS 3aHITUHN, UCIIOIb3yEMbIE B yUeOHOM IpoLiecce

3.1.2. Ucnoyb30BaHNe AKTUBHBIX 1 MHTEPAKTUBHBIX ()OPM NPOBeIeHUs 3aAHATHIA

AKTHUBHBIH,
Cemectp Bun 3ansatus Tema 3ansaTHA WHTEPAKTUBHBIN
METOJL

Ileprnoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUYECKUX 31eMeHToB J[. U.
MenneneeBa, CTpoeHue aToMa. I'pynmossie

Crpoenue BemiecTsa, JUCKyCCUU
[Tormmepsl. {ucnepcHsie
cucTeMbl, XUMHYECKHE
peakuuu

Jlexuus, ypok

1 cemect
p PactBopbl, OKHCIUTEBHO-

BOCCTAHOBUTEIBHBIC PEAKIINH.
DNEKTPOXUMHUUYECKUE
nporeccbl, OCHOBHBIE KJIaCChI Keiic-3ananue
HEOPraHUYECKUX U
OpraHUYECKUX COEAMHEHUM,
XUMHS DJIEMEHTOB, XHUMUS B
JKHU3HU 00I1ecTBa

HpaKTI/I‘ICCKI/Ie 3aHATHA

CTPOEHUSI OPraHUYECKUX
coeMHEHU, | napokcuibHbIE I'pynnossie
COEIMHEHHUS, AJbAETUIbI U JIUCKYCCUU
KETOHBI

Jlekuusi, ypok

A3zoTconepxkaime
reTEPOLMKINYECKUE
coenuHeHus. HykienHoBbie
KHUCIIOTBI.
buonornuecku akTuBHbIE
COCIMHEHUS.

2 cemecTp

[IpakTnueckue 3aHATUSA Keiic-3ananune

3.2. YueOHo - MeTOAMYECKOE 00€ecTIeUeHne
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CBCI[GHI/ISI 00 QJICKTPOHHBIX ITOJIHOTCKCTOBBIX PpECypcCax, AOCTYIl K KOTOPLIM obOecreunBaeTcss Ha
OCHOBAHUWHU IPAMBIX JOT'OBOPOB

IlepeyeHb  JOKYMEHTOB, TOATBEPXKAAIONIMX  HAIMYHE/TIPABO  HCIIONB30BaHUSA  IU(POBBIX
(anexTpoHHBIX) OnbmoTek, DBC

Konrpakt Ne 656/Y or 30.12.2022. (OBC
«ZNANIUM.COM»)

1. 01.01.2023 —21.12.2023

Konatpakt Ne 411/ ot 10.10.2022. (OBC
«JIaHBY)

JInnensnonnsil kouTpakT Ne 225/ or
25.07.2023 (OBC Opaiit — BO)

12.10.2022 - 11.10.2023

05.08.2023 — 04.08.2024

JIunensnonubsii koHTpakT Ne 62/]1Y ot

4 23.03.2023 (OBC HOF eLibrary) 01.01.2023 — 31.12.2023
JInnen3snouubld KoHTpakT Ne 226//1Y ot
2023- > 25.07.2023 (OBC IOpaiit — CI1O) 05.08.2023 - 04.08.2024
2024
6 KonTpakt Ne 493/1Y or 11.11.2022 11.11.2022 — 11.11.2023

(Dnexrponusle hopMel yuebunkos 1t CIT10)

Jorosop Nel01/HDB/2097 or 28.03.2017

7. | (HanuoHasibHas 31eKTPOHHAS OUOIMoTEKa

(H9b))

Konurpakt Ne 8/AT o1 24.01.2023 Ha
8. | mpruobpeTeHne MEPUOANY ECKUX MTEYATHBIX 01.01.2023 — 31.12.2023

HU3JIaHUI

28.03.2017 — 28.03.2022
(npononranus a0 28.03.2027)

9 AKT BBOJ@a B OKCIUTyaTalluio JIEKTPOHHOM

6ubmorexu BTAY Ne 33 or 19.01.2016 becepouro

ObecneueHHOCTh y4eOHOM TUTEPATYPOH MPH peaar3alu padoyei mporpaMmmsl

3.2.1. OCHOBHBIE UCTOYHUKH:

1. I'abpuenss, O.C., Ocrpoymos U. T'., Cnagkos C. A Xumus: 10 kinacc: 0a30Bblii ypOBEHbB:
yueOnuk / O.C. 'abpuensn. - 3-e u3n., crep. - Mocksa: [Ipocsemenue, 2021. - 191 c.

2. 'abpuensu, O.C. Xumust: 11 knacc: 6a30Bwiid ypoBeHb: yueOHuk / O.C. ['abpuensH. - 4-e
u3J., crep. - Mocksa: [Ipocsemenne, 2021. - 224 c.

3.2.2. J1OMOMHUTEIbHBIE HCTOYHUKH

1. MaprteiHoBa, T.B. Xumus: yyeOHUK U HPaKTUKyM AJIS CPEIHEro MpodeccCHOHaIbHOTO
oopazoBanusi / T.B. MaprteinoBa, U.B. Aptamonosa, E.b. T'ogynoB; mon oOmieit pemakuuein T.B.
MapTbIiHOBO#. - 2-¢ u3a., ucnp. u gomn. - MockBa: M3natensctBo FOpaiit, 2020. - 368 c. — [DU]-
PexxuMm poctyna: https://urait.ru/bcode/450810>.

2. MockBa, B.B. Oprannyeckasi xumusi: 0a3oBble MPUHIUIBL yuyeOHOe mocodue nus CITIO /
MockBa B. B. - Mocksa: UzmarensctBo FOpaiit, 2020. — 143 c. -[DU]- Pexum nocryna:
https://urait.ru/bcode/441354>.

3. MakcanoBa, JI.LA. BBICOKOMONEKYJISIpHbIE COCIMHEHUS W MaTepuabl I [HILEBON
MpOMBIIUIEHHOCTH: yuyebHoe mocobue s CIIO / MakcanoBa JILA., Aropoa O.K. - Mockaa:
UznatenbctBo FOpaiit, 2021. — 220 c. - [BU]- Pexxum noctyna: https://urait.ru/bcode/475633>.

4. AnapueB, A.M. Obmas u HeopraHuveckas xumus. JlabopaTOpHBI MPaKTHKyM: ydeOHOE
nocobue mns CIIO / AmapueB A.U., KazakoBa A.A., llleBuunba JI.B. -MockBa: M3natenscTtBo
FOpaiit, 2022. - 159 c. - [DU]- Pexxum goctyma: https:/urait.ru/bcode/492472>.
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https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.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%82-225_%D0%94%D0%A3-%D0%92%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%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%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%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%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%96-62-%D0%94%D0%A3_23.03.23.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/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.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/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/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.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
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://urait.ru/bcode/450810
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/441354
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/475633
https://urait.ru/bcode/492472

3.2.3. Meronuueckue u3gaHus

1. Xumusi: MeToau4eckue yKa3aHHs MO OCBOCHUIO JUCIUIUIMHBI M CAMOCTOSATEIBHON paboTe
0 CIIENHAIBHOCTSAM CpeAHero mpodeccuoHanbsHOro oopa3zoBanus / BopoHekckuil rocy1apcTBeHHBIN
arpapHbiii ynuBepcuter [coct. O.B. 3Bsruna, [.A. Masran] - Boponex: Boponexckuii

roCyIapCTBCHHEIN arpapHBIHd YHUBEPCUTET, 2023. - 90 v« Pexum  goctyna:
-http://catalog.vsau.ru/elib/metod/m7630.pdf>.

3.2.4. Ilepnoanueckue U31aHUA:

1. BectHuk BOpOHEXCKOr0o rocyAapcTBEHHOI'O arpapHOro YHHUBEPCUTETA: TEOPETUUECKUM U
HAy4YHO-TIPaKTHYECKUii KypHan / BopoHex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. Xypnan ananutuaeckoit xumuu / Poccuiickas akagemust Hayk - MockBa: Hayka, 1946-

3. Xypnan ¢usnueckoit xumuu / Poccuiickas akagemust Hayk - Mocksa: Hayka, 1934-

4. XuMusi ¥ TEXHOJIOTUS THIIEBBIX MPOAYKTOB [DIEKTPOHHBIA pecypc|: PedepaTuBHbIii
xypnasn/ BUHUTU PAH - Mocksa: BUHUTHU PAH, 2000- - CD-ROM

3.3. MaTepuaibHO-TeXHUYECKOE H MPOTrPaMMHOe o0ecriedeHne

CBeneHrsi 0 MpOrpaMMHOM 00ecredeHU O0IIero Ha3HAUYCHUS

No Ha3spanue Pasmenienue

1 | Oneparnonnsie cucrembl MS Windows / Linux TK B noKansHoH ceTn

BI'Ay

o | TlakeThl OHCHBIX IPHIOKEHHUIT Office MS Windows / [1K B nOKaJIBHOM CEeTH
OpenOffice BTAY

3 | Iporpammsi syt pocmorpa daitnos Adobe Reader / DjVu [1K B JIOKaJIBHOM CETH
Reader BIr'AY

4 Bpayseps SAAunexc bpaysep / Mozilla Firefox / Internet 1K B nokansHO# ceTn
Explorer BI'AY

IIK B OoKaIbLHOM CETH
BI'AY

IIK B nokaianHOM ceTn
BraAy
IIK B noxanpHOU ceTH
BT'AY
IIK B nokaipHON ceTH
BI'AY

IIK B oxanpHON ceTH
BI'AY

5 | AntuBupychas nporpamma DrWeb ES

6 | [Iporpamma-apxusarop 7-Zip

7 | MynstMenua npourpsiBatens MediaPlayer Classic

8 | Ilmardopma onnaitH-oOyueHus elearning server

9 | Cucrema komnbroTepHoro TectupoBanust AST Test

CaiiTel 1 MH(OPMALIMOHHBIE TOPTAJIbI

1. http://hemi.wallst.ru/ - Xumus. 06pa3oBaTeabHbIH CANUT 1Tt HIKOJBHUKOB U CTYICHTOB.

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

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

4. http://chemistry.vsau.ru/raboty-studentov/ - Caiit kadenpsr xumuu BI'AY.

5. http://www.chem.msu.su/rus/elibrary/ - DnekTpoHHas OUOIMOTEKAa MATEPHUAIIOB IO XUMHUHU.
6. https://ru.wikipedia.org/ - Bukumeauns - SHIUKIONEIMS HA PYCCKOM SI3bIKE.

ITomeleHus 1ji BEACHUS O6pa30BaTCJ'H)HOFO mponecca u O60py,I[OBaHI/IC

Ne n/mt HanmeHnoBanue o0bexTa, Anpec (MecTonooxeHne) o0beKTa,
HOATBEPKIAIOIIEr 0 HATMYNE MOJTBEP)KJAIOIIEr 0 HATNYne
MaTepHaIbHO-TEXHUYECKOTO MaTepUaIbHO-TEXHUYECKOr0 00eCTIed eHUs

obecrieueHus, ¢ epeuyHeM (c ykazaHueMm HoOMepa Takoro o0beKTa B
OCHOBHOT'0 000PY10BaHMsI COOTBETCTBHH C JOKYMEHTaMH 10
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TEXHUYECKOW NHBEHTAPU3AIUH )

1 VYuebnas ayautopus [ nposeneHus | 394087, Boponexckas ~— o0macTte, T
3aHATUM BCEX BMJIOB, B TOM uHucine | Boponex, yin. Tumupssesa, 21. 3manue
IPYIIIOBBIX u MHAMBUAYAIbHBIX | yqeOHOTO KOpIlyca OTAENIEHHUS CPEIHEro
KOHCY/IBTAlNH, TEKYIIEr0 KOHTPOIS H | rmpod)eccHOHANBHOro o0pa3oBaHUs
MPOMEXYTOYHOI aTTECTALMU: KOMIUICKT | (Kopmyc CITO, obmexutre Ne 6, ay. 104
yueOHON MeOenu, JeMOHCTPAIOHHOE
o0opynoBaHue, y4eOHO-HaT IS THbIE
rnocoous

2 ITomemenne s camocroArensHOM | 394087, BopoHexkckas — obmacte, T.
paboter: Kommiexr yueGHOM MmebGemu, | Boponex, yn. Tumumpssesa, 21. 3manue
ACMOHCTPAIIMOHHOC 000pyn0BaHHE, y4e0HOTO KopIyca OTIEICHHUS CPEIHErO
Y4€0HO-HaTIAHEIC IOCOOHSL, | mpodheccHOHANBEHOrO o0pa3oBaHUs
KOMIIBIOTEpHAA TEXHMKa € | (Kopmyc CIIO, obmexutue Ne 6), ayn.103.

JIEKTPOHHYIO
00pa30BaTEIbHYIO CPERY

BO3MOXKHOCTBIO TOAKJIIOYEHHUS] K CETU
"NnTepHer" u obecrnieueHneM J10CTymna B
uH(pOpMaI OHHO-

4. ®OHJ OLUEHOYHBIX CPEACTB, KOHTPOJIb U OLIEHKA
PE3YJIbTATOB OCBOEHUSA JUCLHUIIVINHBI

4.1. Ouenka pe3yJabTaToB OCBOCHUS TUCHUIIJIUHBI

Pe3yabTarhbl 00y4eHust

(I)OprI 1 METOAbI KOHTPOJIAA H OLICHKH

Ilepeuens nuunocmuwix pe3yibmamog:

- ¢popMHpOBaHHUE Y O0YUYAIOIIUXCS YMCHHS
OLICHUBATh 3HAYUMOCTh XMMHYECKOI'O0 3HAHMS
JUISL KayKJIOrO YEJIOBEKA;

- (QopmupoBaHue |y  oOydarommxcs
LIEJIOCTHOTO MPEJCTaBICHUsI O MHUPE U POJIU
XUMHUH B CO3JJaHUHU COBPEMEHHOM

€CTECTBEHHOHAYYHON KapTUHBI MHpA; YMEHUS
O00BSACHATH OOBEKTHI U MPOIECCHl OKPYKAIOIIEH
JIEUCTBUTEIBHOCTU: MPUPOAHOMN, COLUAIBHOM,
KYJIBTYPHOM, TEXHUYECKOU CPEIbI, - UCIIOIb3Ys
JUTSL 9TOTO XUMUYECKUE 3HAHUS;

pa3BuTHE y OOydYarommxcs yMEHUU
paznuyaTh (aKThl M OLEHKHU, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BHUJETh HUX CBS3b C
KPUTEPHUSIMU OIIEHOK U CBSI3b KPUTEPHUEB C
ONpeeICHHON CUCTEMOM LEHHOCTEM,
bopMyIHpOBaTH u 000CHOBBIBAThH
COOCTBEHHYIO TTO3UIIHIO;

- mpuoOpereHrne OO0ydJaroIIMMHUCS OIbITa
pa3HOOOpa3HO JesATeNbHOCTH, IO3HAHUS U
CaMOIIO3HAHUS; KITIOUY €BBIX HaBBIKOB,
UMEIONIMX YHUBEPCAJIbHOE 3HAYCHHUE IS
pPa3IMYHBIX BHUJOB JEATEIHHOCTH (HABBIKOB

Dopmbl KOHmMPONA 00yUenUA:

- ZIOMallIHee 3a/1aHKe MPOOJIEMHOr0 XapakTepa;
NMpakTHYeCKUe  3aJIaHAS  Ha  peIIeHhe
XAMHUYECKUX 3a/1a4,;
MOJrOTOBKA U
MIPOEKTOB,;

Dopmul OUeHKu pe3ynibmamugnocmu
o0yuenusa: TpaJULMOHHAS CHUCTEMa OTMETOK B
OaJuiax 3a KaXIylo BBITOIHEHHYIO PaboTy, Ha OCHOBE
KOTOPBIX BBICTABIIICTCSI HTOrOBasi OTMETKA.

Memoosl Konmpona HanpaeneHvl HA NPOBEPKY
yMeHusa odyuaroumuxca:

- OIEHKa CIoco0OB TMONy4YeHUs U 00padoTKu
PEe3yJIbTaTOB HAYYHBIX 3KCIIEPUMEHTOB;

- BBINIOJHATH YCJIOBUS 3aJaHUs HA TBOPYECKOM
YPOBHE C IPEICTaBICHUEM COOCTBEHHOM O3UIINY;

- JieNaTh OCO3HaHHBIM BBHIOOpP CIOCOOOB AEHCTBHIA
U3 paHee N3BECTHBIX;
OCYIIECTBIISTD
CIACNaHHBIX  OMHOOK
NpeIaracMbIX 3aJaHUN;

- paboTaTh B TPYIIE W MPEICTABIATh KaK CBOIO,
TaK M TO3UIUIO TPYTIITHL,

3aliuTa HWHIAUWBUAYAJIBHBIX

KOPPEKIUIO  (HMCIIpaBIICHHE )
Ha  HOBOM  ypOBHE

- paboraTh C  OCHOBHBIMH  alTOPUTMaMHU
MTOJTy4EHUS WHTEPIpeTauu pE3yIBTaTOB
XMUMUYECKAX  DKCIIEPHMEHTOB, HAONIOACHUA U
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pemieHuss mpoOsieM, MPUHITUS  peLleHHH,
IIOKCKA, aHaiM3a U 00paboTku HH(OpMaLUH,
KOMMYHUKAaTHBHBIX HaBbIKOB, HaBbIKOB
U3MEpPEeHUN, COTPYAHHYECTBA, OE€30MacHOro
oOpallleHus C BeIIeCTBAMU B IIOBCEAHEBHOU
JKU3HU).

Iepeuens memanpeomemuuix pe3ynbmamos:

- YMEHHME€ HCIOJb30BaHUs Ppa3JIMYHbIX
BUJOB  TI03HABATEIbHOM  JEATEIBHOCTH H
OCHOBHBIX  HHTEUIEKTyaJIbHbIX  OIepalui
(mocTaHOBKHU 3aa4H, dbopMyupoBaHUs
TUIOTe3, aHajih3a M CHHTe3a, CpaBHEHHS,
00001I1eH s, CHCTEMAaTH3aINH;

- TOTOBHOCTb K BBISBJICHUIO MPUYMHHO-
CIIEZICTBEHHBIX CBSI3€H, IIOMCKa aHaJOroB,
dbopMynupoBaHUs BBIBOJIOB) ISl PpEIIEHUs
MOCTaBJICHHOM 3aJ1auH;

- TpUMEHEHHE OCHOBHBIX METOOB
MO3HAHUSA (mabmoneHus, Hay4HOT' O
OKCIIEPUMEHTA) Mg MW3YYCHHUS Pa3JTUUHBIX

CTOPOH XMMHYECKHUX OOBEKTOB M IPOLIECCOB, C
KOTOPBIMU BO3HHUKAET HE00X0UMOCTh
CTaJIKUBAThCS B IPo(decCHOHaILHOM cdepe;

- HCIOJBb30BAaHUE PA3IUYHBIX UCTOYHUKOB
UL TIONTydeHHs WHQOpMAIlMH O XHUMHUYECKHUX
npoleccax, yMEHUE OLIEHUTh €€ IOCTOBEPHOCTh
JUIL  JOCTHIKEHHS XOPOIIHMX pPe3ylbTaTOB B
npodeccruoHanbHOU cdepe

Ilepeuens npeomemupix pe3yivmamos:

B X0J€ OCBOCHUA NUCIUITIINHBI O6y‘lalOHlPII7[CH
JOJIKCH 3HATL/IIOHUMATD:

- 3HAHWE OCHOBOIIOJIATAOIIUX XUMUYECKUX
MIOHSATHH, TEOPHH, 3aKOHOB u
3aKOHOMEPHOCTEN; YBEPEHHOE I10JIb30BAHUE
XUMUYECKON TEPMHUHOJIOTHEN U CUMBOJIMKOM;

- MECTO XMMHUHU B COBPEMEHHOH HayudHOM
KapTUHE MHpa; poJib XUMHUH B (OPMUPOBAHUU
Kpyrosopa M (pyHKIHOHAJIbHOM TpaMOTHOCTU
YeJI0BeKa JJIsl PEHICHUS MPAaKTHYECKUX 3a/1a4;

- TMpaBWIAa TEXHUKH OE€30IMacCHOCTH NpH
UCIIOJIb30BAaHIH XUMUYECKHX BEIIECTB.

yMeThb:

- o0OpaOarbiBaTh, OOBSACHATH PE3YIbTATHI
IIPOBENICHHBIX OIBITOB M JIEJIaTh BHIBOJIBL;
OPUMEHSATh  METOABl  HAYYHOTO
MMO3HAHHUS (HabmroneHue, OIlMCaHue,
U3MEPEHHE) TPH PEHICHUH TTPAKTHIECKIX
3ajad.

HCINO0Jb30BATh npuodpeTeHHbIE
3HAHMSI W YMEHHsST B TNPAKTHYECKOi
AeATeIbHOCTH W TOBCeIHEBHOW JKHU3HHU
s

- (opmupoBaHusi COOCTBEHHOM MO3UIIH

W3MEpPEHUH.

Memoowt ouenku pe3ynbmamos 00yuenus:
(dhopMupoBaHKe pe3yabTara UTOrOBOW aTTECTAalMH MO
JUCLMIIJIMHE HA OCHOBE CYMMBI DE3YJIbTaToOB
TEKYILIEro KOHTPOJISL.
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HCTOYHUKOB,

PCHICHUHN MPAKTUYCCKUX 3aaa4,
- coOmoJeHuss  IpaBuUI

10 OTHOILICHHIO K XAMHYECKON
uHbopManuy, MOJIy4aeMod U3

- INIPpUMCHCHHUA MCTOJOB IIO3HAHHUA IIpH

TEXHUKU
0e30MmacHoCTH pu W CIIOJIb30BaHUH
XUMHUYECKUX BCIICCTB B HpaKTquCKOﬁ
ACATCIIBHOCTU U HOBCGI[HGBHOﬁ JKU3HU.

pa3HbIX

4.2. XapakTepucTHKA OCHOBHBIX BH/I0B /[1eSIT€JIbHOCTH 00Y4aI0LIUXCS

Conep:xanue 00yueHus

XapakTepuCTHKA OCHOBHBIX BH/I0B [1eAATEJIbHOCTH
o0yyarommxcst
(Ha ypoBHe Yy4eOHBIX JAeHCTBHII)

BBeaenue

AKTyanu3anus 3HaAHUH O TpenMeTe XuMHUs. Bbicka3biBaHUE
COOCTBEHHBIX CY)XICHHI O 3HAUCHUH XUMHYECKOH HAayKH IS
OT/ICJIBHOT'O YeII0BEKa, rocylapcTBa, ob1iecTBa.
Bricka3siBanue CY)KL[CHI/II\/’I O 3HAYCHUC XMMHU IIpHU OCBOCHUU
npodeccuit CI10 u cnenmansunocteit CI10.

Pa3nen |. TeopeTnueckue 0CHOBbI XHMHH.

Tema 1.1. CTpoenne aroma.

Tema 1.2. [lepnoanyeckuii
3akoH M [lepuoanueckas cucrema
XuMH4eckux djiementon JI.U.
MennesieeBa

Tema 1.3. CTpoenue
BemecTBa. MHorooopasue
BelleCTB.

Tema 1.4. Xumuueckue
peakuum.

- PackpblBaTh CMbICH H3Yy4aeMbIX MOHSTHH (BBIABIATH HMX
XapaKTEPHbIC TPU3HAKH), YCTAHABINBATh UX B3aUMOCBSI3b

- PackpeBatb cmbicn nepuogmyeckoro 3akona JI.U.
MenpeneeBa U IEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOILYIO,
O00BSCHUTEIIbHYIO U TPOTHOCTHYECKYIO (DYHKITUH

- XapakTepu3oBaTb  JJIEKTPOHHOE  CTPOEHHUE  aTOMOB
XUMHYECKUX 3JE€MEHTOB 1-4 mepuojoB, UCIONb3Ys MOHSATHUS
«s-, P-, O-a7ekTpOHHBIE OpOWMTANIN», «IHEPrETHUECKHUE
YPOBHU»

- OOBsCHAT,  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWMCTB
XUMUYECKUX JJIEMEHTOB M MX COCIMHEHUN IO MEPUOJAM U
rpynnam Ilepuoguyeckoil CMCTEMBl XMMHYECKHX 3JIEMEHTOB
JI.1. Menneneepa

- PackpblBaTh CMBICH H3Yy4aeMbIX HOHATHH (BBLACIATH HX
XapaKTepHble NPU3HAKM) W MPUMEHATh O3TU IOHATUS IpU
OMHCAaHUU COCTaBa M CTPOEHHUS BEUIECTB, IJIsI OOBSICHEHUS
OTIENbHBIX (DAKTOB U SIBICHUHN

- OmnpenensiTe BHABI XUMHUYECKOM CBsI3M (KOBAJICHTHOW,
MOHHOW, METAJJIMYECKOM, BOAOPOIHON) B COCOUHEHUSX; THUII
KPUCTAJNINYECKON PEIIETKH KOHKPETHOIO BELIECTBA

- OmnpenensiTh  BaJ€HTHOCTb U  CTENEHb  OKUCIEHUS
XUMHYECKUX 3JIEMEHTOB B COEAMHEHUSAX Pa3IMUYHOIO COCTaBa

- IlpoBoAUTH BBIYUCIEHUA C HCIOJb30BAHUEM TOHSITHUS
«MaccoBast 10715 BEIIECTBA B PACTBOPE»

- OOBACHATH 3aBHCUMOCTh CKOPOCTH XUMUYECKON PEAKIUU OT
pa3MM4YHBIX (HAaKTOPOB

- OnpenensaTs XapakTep CMEIIeHUsT XUMUYECKOr0 paBHOBECHS
B 3aBHUCUMOCTH OT BHEIIHEro Bo3aeWcTBusa (npuHuun Jle
[Tatense)

- CoCTaBsITh YpaBHEHUS PEAKIUM Pa3IMUYHBIX THUIIOB; MOJHBIE
W COKpall€HHbICE HWOHHBIE YpaBHEHHUS pPEAKUHM, y4HUTbIBas

YCJI0BUSA, TPU KOTOPBIX 9TU PCAKIMU UAYT 10 KOHIA
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- [lonTBepKIaTh CyHIECTBOBAHUE T€HETUUECKON CBSI3U MEXIY
HEOPraHWYECKHMMHU BEIIECTBAMH C [OMOIIBK YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI

- IlpoBoauTh, HaOMOJATP W ONKHCHIBATH XUMHUYCCKUM
SKCIEPUMEHT: IO OIPEAENIEHUIO Cpebl BOIAHBIX PACTBOPOB
BELIECTB, BBISBICHUIO YCJIOBHI MPOTEKaHUsI pEeaKIMil HOHHOT O
o0OMEHa, W3y4YEHHUIO BIMSHUS pA3IUYHBIX (HAKTOpPOB Ha
CKOPOCTh peakIui

- CnenoBath IpaBujaM IOJIb30BAHUS XUMHUYECKOW MOCYIOH U
1ab0opaTOpHBIM 000PYIOBAHHEM

- IlpencraBiaTh pe3ynbTaTbl XMMHUYECKOTO 3KCIEPUMEHTA B
dbopMe 3amucd YpaBHEHHUM COOTBETCTBYIOIIMX pEAKIUH Hu
JleNaTh BHIBOJIBI HA UX OCHOBE

- IlpoBOOUTH BBIYUCICHUS 1O YPAaBHEHUSIM XUMHYECKHX
peaKkuuii, B TOM YHCII€ TEPMOXUMUYECKHUE PACUETHI

Paznea |1. Heoprannueckass xumMusi.

Tema 2.1. HemeTabl, 001as
XapaKTepHCTHKA.

Tema 2.2. Bogopon.

Tema 2.3. I'asiorensl.

Tema 2.4. Kucisiopon, cepa.

Tema 2.5. A3zot, ¢ocdop.

Tema 2.6. Yriepoa, KpeMHUIA.

Tema 2.7. MeTajli1bl, 0011ast
XapaKTepuCTHKA.

Tema 2.8. O0masn
XapaKTepuCTUKA MeTa/L10B TA-
rpynnsbl.

Tema 2.9. O0mas
XapakTepucTuka meraaios I1A-
rpynnbl.

Tema 2.10. O6mas
xapakrepucTuka meraaios I 1A-
rpyNibl.

Tema 2.11. O0mas
XapaKTepPUCTUKA METAJLIIOB
no0o4HbIX noarpynn (b-rpymm).

- PackpbiBaTh CMBICHT H3Yy4aeMbIX NOHSITHH (BBLACIATH HX
XapaKTEpHbIC MPHU3HAKH) WM MPUMEHSTh JTH TOHSTUS TPH
OMHMCAHUHM COCTaBa M CTPOEHUS BEIIECTB, IJSI OOBSCHEHUS
OTIEIbHBIX (DAKTOB U SIBJICHUI

- OOBSACHATH 0O0IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
HEMETAJVIOB U UX COCIMHEHUM C Y4ETOM CTPOCHUS UX aTOMOB
n mnonoxeHus B Ilepuogmyeckoid cucTeMe XUMHYECKUX
snemenToB JI.1. Menneneena

- XapakTepu3oBaTb (ONHMCHIBaTh) OOIIME XUMHUYECKHUE
CBOIICTBA HEMETAVIOB, WX BaXXHEUIIMX  COCIMHEHHUH,
NOATBEpXKAAasl 3TO  ONUCAHUE IPUMEPAMU  ypaBHEHUN

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM

- XapakTepu30BaTh BIMSHUE HEMETAIIJIOB U UX COCIMHEHUN Ha
’KMBBIE OPraHM3MBbl; OIHKCHIBATh MPUMEHEHHE B Pa3IMYHBIX
001acTAX MPaKTUYECKOM e TEIbHOCTH YeJIOBEKa

- PackppiBaTh CyIIHOCTH OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakuMil MOCPENCTBOM COCTaBIEHHS AJIEKTPOHHOro OajaHca
ATUX peaKUni

- IlpoBoauTh peakuuu, MOATBEPKAAIOIINE XapaKTEPHbIE
CBOICTBA M3yyaeMbIX BEIIECTB; pAaCHO3HAaBaThb ONBITHBIM
yTEM aHHOHBI, IPUCYTCTBYIOIIME B BOAHBIX pacTBOPaX

- HabGmonate u omnucelBaTh JEMOHCTPALIMOHHBIE OIBITHI;
OPOBOAUTL U  OINHUCHIBATh ~ XUMHUYECKUH  IKCHEPUMEHT
(;TaGopaTopHbIE U TPAKTHYECKUE PAOOTHI)

- IlpeacraBnsTe pe3ynbTaThl XMMUYECKOI'O 3KCIIEPUMEHTA B
dbopMe 3amuMcH YpPaBHCHHH COOTBETCTBYIOIIMX PpEAKIHH M
JIeNaTh BHIBOJIbI HA KX OCHOBE

- CnenoBath IpaBujaM IOJIb30BAHUS XUMHUYECKOW MOCYIOH U
1a00paTOpHBIM 000PYIOBAHUEM

- IlpoBoauTh BBIUKCICHHUS N0 YPAaBHEHMUSIM XUMHUYECKUX
peakiuit

- CaMOCTOATENPHO IJIAHUPOBaTh U OCYLIECTBJIATH CBOKO
MO3HABATENbHYIO  JCATENbHOCTh, MPUHUMATh  aKTUBHOE
y4dacTHe rpyInoBod yueOHOH 1eITeTbHOCTH

- PackppiBaTh CMBICT H3ydaeMbIX MOHSATUH (BBIIEIATH HX
XapaKTepHbIC MPHU3HAKH) WM MPUMEHSTh JTH TOHSTUS TIPH
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ONHMCAaHUU COCTaBa M CTPOEHHUS BEUIECTB, JJIsI OOBSICHEHUS
OTJENbHBIX (DAKTOB U SIBICHUHT

- OOBsICHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB
AJIEMEHTOB - METAJIJIOB U UX COCIMHEHUN C YUYETOM CTPOEHUS
UX aromMoB W TnonoxkeHus Ilepumoguueckoil  cucreMe
xumuueckux 3neMmeHToB .M. Menaeneepa

- XapakTepu3oBaThb (ONHCHIBaTh) OOIIME XUMHUYECKHUE
CBOIICTBA  METAaJOB, MX  BaXXHEHUINMX  COCOMHCHHUH,
MOATBEPXAAasl ATO  ONHUCAHWE MPUMEpPAMU  YpPaBHEHUMH
COOTBETCTBYIOIIMX XUMHUYECKUX pEAKLUMH; MpUMEHEHUe
METaJJIOB B Pa3JIMYHBIX 00JACTIX, a TAK)KE UCMOJIb30BAHUE UX
JUTSL CO3/IaHMSI COBPEMEHHBIX MaTEpUAJIOB U TEXHOJIOT U

- PackppiBaTh CYIIHOCTH OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakIMii MOCPeCTBOM COCTaBJIEHHS AJIEKTPOHHOIO OajlaHca
3TUX PEaAKIUI

- IlpoBomuTh peakuuu, TMOATBEPKAAIOIINE XapAKTEPHBIE
CBOMCTBAa H3ydyaeMbIX BEIIECTB; pPACIHO3HABATh OMBITHBHIM
nyTéM HWOHBI METAJUIOB, MPUCYTCTBYIOLIME B  BOJHBIX
pacTBopax

- HabGmomaTte W omuceiBaTh JE€MOHCTPAIIMOHHBIE OMBITHI;
IPOBOJUTh U  ONHUCHIBATh  XUMHMYECKHH  SKCIIEPUMEHT
(;TaGopaTopHbBIE M TPAKTHYECKUE PAOOTHI)

- IlpencraBiaTe pe3ynbTaThl XMMHUYECKOI'O 3KCIEPHUMEHTa B
dbopMe 3amucu ypaBHEHHUU COOTBETCTBYIOIIMX pEAKIHH U
JIeNaTh BHIBOJIbI HA KX OCHOBE

- CnenoBath MpaBujiaM IMOJIb30BAHUS XMUMHUUYECKOW MOCYION U
n1abopaToOpHBIM 000PYIOBAHHEM

- IIpoBOaWTH BBIYUCICHUS 1O YPAaBHEHUSM XHUMHYECKUX
peakiui

- CaMocCTOATENbHO IJIAHUPOBATH U OCYHIECTBIATH CBOIO
MO3HABATENFHYIO  JCSATENbHOCTh, MPUHUMATh  aKTUBHOE
y4acTHe B TPYNIIOBON y4eOHOM AesITeTbHOCTH

Paznmeda |11, Xumus u sKu3Hb.

Tema 3.1. MeToabI MO3HAHUSA
B XUMHUHU

Tema 3.2. XuMHA ¥ KU3HD.

- PackppiBaTh pONIb XUMHHM B pEIIEHUH HHEPreTHYECKHX,
CBIPDBEBBIX M  DJKOJIOTHYECKHUX TpoOJeM  deJoBeYecTBa,
OIUCHIBATH OCHOBHBIC HANPABJICHUS DPA3BUTUS XHUMUYECKOU
HAYKU ¥ TEXHOJIOTUU

- Ilpumensars mnpaBwia Oe3omacHoro  oOpalleHUs €
BEIIECTBAMHM, HCIIOJIB3YEMBIMH B TIOBCEIHEBHOW  KHU3HH,
npaBWiIa TIOBEACHUS B LEMSIX COEPEeXEHUsS 370pPOBbI H
OKpY Karollel MPUPOAHOM Cpellbl,; TOHUMATh Bpell (OMacHOCTD)
BO3J/ICHCTBHS HA JKUBBIC OPraHU3Mbl OMPEACIEHHBIX BEIIECTB,
CMBICJI TIOKa3aTess IJK, MOSCHATh Ha MPHUMEpax CIOCOOBI
YMEHBIICHUS U MPEJOTBPAILECHHS X BPEIHOTO BO3ICHCTBUS

- AHanM3WpoBaTh M KPUTHUYECKU OICHHBATh HH(OpMAIHIO,
CBSI3aHHYIO C XMMHYECKHMHU TIPOIlECCAaMH W MX BIMSHUEM Ha
COCTOSIHUE OKPY>KaIOIIel Cpebl

- Hcnonb3oBaTh TNONy4YEHHbIE 3HAHWUS W MNPEICTABICHHUS O
cepax nesTeNTbHOCTH, CBA3aHHBIX C HAYKOM U COBPEMEHHBIMHU
TEXHOJIOTHSIMH, KaK OCHOBY JIJISl OPUEHTAIIMU B BHIOOpE CBOCH
Oynymiel mpodecCHOHAIBHON ACATEIBPHOCTH

- [IpyHMMaTh ydacTue B 00CYKICHUU TPOOJIEM XUMUYECKOH U
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HKOJIOTUYECKON HaIIPaBIEHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO
NO3UIMIO MO MpoljemMe M Ipenaratb BO3MOXKHBIE NMyTH €€
pereHus

Pa3znen IV. TeopeTuueckue 0CHOBBI OPraHNYeCKO XUMHHU

Tema 4.1 [Ipeamer oprannyeckoi
XHMMHH.

Tema 4.2. Teopust XuMH4€eCKOT0
CTPOEHHS OPraHMYeCKUX

- PackpbiBaTh CMBICT HM3y4aeMbIX MHOHSITHHA, (BBIIBISATH HX
XapaKTepHbIE MPU3HAKH ), yCTAaHABIMBATh UX B3aUMOCBSI3b

- IlpuMeHATH TOJOXEHUS TEOPUH CTPOCHHUS OPraHUYECKUX
coenquHennii A.M. bytiepoBa 11 00BSICHEHUS 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS

- Mcnonp30BaTh XUMHUYECKYIO CHMBOJIUKY JUJISI COCTaBIICHUS

CoeAMHCHIH MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKPALIEHHOM )
(dbopMys1 OpraHMYEeCcKUX BEIIEeCTB
- Omnpenensitb BUAbl XUMUYECKOH CBsI3M  (OJUHApHBIE,
KpaTHbIE) B OPraHUYECKUX COCIMHEHUIX
- PackpbiBaTh poJib OpraHMYECKON XMMHUU B JKU3HM YeNOBeKa,
WITIOCTPUPOBATD CBSI3b C IPYTUMHU HayKaMu
- HaOmonate ¥ ONUCHIBATH JE€MOHCTPALIMOHHBIE OIIBITHI;
MIPOBOJIUTH M ONMKCHIBATH JTJAOOPATOPHBIE OMBITHI
Paznen V.¥YrieBoaopoasbl
Tema 5.1. IIpemeabHble | - PackppiBaTh CMBICT H3Yy4aeMbIX HOHATUH (BBIABIATH HX
YIJ1€BOAOPOABI aJIKaHbl, | XapaKTepHble IPU3HAKU), YCTaHABIMBATb WX B3aHMOCBS3b,
HHUKJI0AJIKAHBI. UCIOJIb30BaTh COOTBETCTBYIOILME MOHATHUS IPU OINHUCAHUU

Tema 5.2. HenpenesabHble
YIJ1€BOJAOPO/bI AJIKEHbI,
AKAaJAUECHBbI, AJIKUHBI.

Tema 5.3. ApomaTnueckue
yIJ1IeBO10POAbI

Tema 5.4. [Ipupoanbie
HCTOYHHNKU U nepepadoTKa
yIJ1€BOJ0PO/0B.

Tema 5.5.
I'anorennpousBoaHbIie
YIJ1eBO0PO/IOB.

COCTaBa, CTPOGHHUA H
COeIMHEHUN

- Mcnonb30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaLIEHHOMN)
(hopMyJT OpraHMYEeCKUX BEIIECTB

- Y craHaBIuBaTh MPUHAITISKHOCTD BEI[ECTB K
OIpeneNEHHOMY KJacCcy YIVIEBOAOPOAOB IO COCTaBy H
CTPOEHUIO, Ha3bIBaTh UX MO CUCTEMATUYECKOM HOMEHKIATYPE;
MIPUBOJIUTH TPUBHAJbHBIC Ha3BaHUSA OTAENBHBIX
MpeJcTaBUTeNIeH yriIeBOAOPOI0B

- Omnpenenars BHIbI XHMHUYECKOW CBSI3U B  MOJIEKYyJax
YTJIEBOJIOPOJIOB; XapaKTE€pU30BaTh 3aBUCUMOCTb PEAKLIMOHHOM
CIIOCOOHOCTH  YTJI€BOJOPOJOB OT KpPAaTHOCTH KOBAJIEHTHOM
CBSI3U

- XapaxkTepus3oBaTb  COCTaB, CTPOEHUE, IPUMEHEHHUE,
¢u3nyecKkue U XUMHUYECKHE CBOMCTBA, Ba)KHEHIIME CIIOCOObI
HOJTY4EHUs] TUIUYHBIX MPEICTaBUTEICH pPa3IMYHBIX KJIACCOB
yIJIEBONOPOOB  (MeTaHa, »JTaHa, »JSTUJIEHA, AalleTUJICHA,
OyragueHna-1,3, 6eHnzoia)

- BBISBIATH F€HETHUECKYIO CBSI3b MEXAY YIJIEBOAOPOJAMHU U
MOJATBEPXKIaTh €€ HaJMyhe ypaBHEHUSMU COOTBETCTBYIOLIMX
XMUMHUYECKUX PpEeaKUUd C UCIOJIb30BAaHUEM CTPYKTYPHBIX
hopmyn

- XapakTepus3oBaTb HCTOYHUKU YTIJIEBOJOPOJHOTO ChIPbS
(aedTh, IPUPONHBINA Ta3, Yroib), CIOCOOBI UX MEePEepPadOTKH H
MpPaKTUYECKOe  TPUMEHEHHE  IOJy4aeMbIX  IMPOIYyKTOB
UCIOJIb30BaTh €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS —
MpoBeJeHHe, HaONOJeHHe U  ONHCaHHue XHUMHUYECKOro
JKCIEPUMEHTA (JJAOOpaTOpHBIE U MPAKTUUECKHE paOOTHI)

- CrnenoBaTth mpaBwiiaM 0e30macHOil paboThl B J1a00OpaTOpPHH

NpPEBPAIICHUA  OpPraHUYECKUX
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IIPU UCMOJIb30BAHUU XUMHUYECKON MOCYAbl U 000pYIOBaHuUs, a
TaKXe IpaBuiiaM oOpallleHHs C BEUIECTBAMM B COOTBETCTBUU C
WHCTPYKIUSMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX OMBITOB U
MPaKTUYECKUX  pabdOT MO TMOJYYEHHUIO M  HU3YYCHHIO
OpPraHUYECKUX BEILECTB

- IlpencraBasiTh pe3ynbTaThl SKCIEPUMEHTa B (OpME 3alHCH
YpaBHEHUM COOTBETCTBYIOLIMX PEAKIIUN M JE€NaTh BHIBOJBI HA
UX OCHOBE

- IlpoBOAuTH BBIUKMCIEHUS TO YPABHEHHUID XHUMHUYECKOU
peakuuu

- CaMocCTOsITENbHO TIJIAHUPOBATH U  OCYUIECTBIISTH CBOIO
MO3HABATEIIbHYID  JIEATEIbHOCTh, IPUHUMATh  AKTUBHOE
y4JacTHe B IPYNIOBON y4eOHOM eaTeTbHOCTH

Pa3znen VI. KHCJ’[OPO}JCO}IGP)REI]J.II/IE OpPraHu4€CKHue COCINHECHUS.

Tema 6.1. Cniuprbl. ®eHoJr

Tema 6.2. Anibaeruanl.
Kapo6onoBbie kuciiotbl. Ci10:KHbIE

3¢upsbl.

TeMma 6.3. YriieBoabl

- PackppiBaTh CMBICT H3y4aeMbIX MOHSTUN (BBIABIATH HX
XapaKTepHblEe TPU3HAKH), YCTaHABIMBAaTh HUX B3aUMOCBS3b,
UCIOJb30BaTh COOTBETCTBYIOUIME TMOHSATUS MpPU ONHUCAHUU
cocTaBa, CTPOEHHS U NPEBpPAUICHUMM  OpraHMYeCcKHX
COCIMHEHUI

- Hcnonp30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN )
bopmyn OpPraHUYEeCKUX BEIIECTB, yCTaHaBIUBAaTh
MPUHAIKHOCTh BEIIECTB K ONpENeNEHHOMY Kiaccy Io
COCTaBy U CTPOCHHIO, Ha3blBaThb HX [0 CHCTEMAaTHYECKOU
HOMEHKJIATYyPE; MPUBOANTH TpUBHAJBHBIE  Ha3BaHUS
OTAENbHBIX  IpEICTaBUTEICH  KHUCJIOPOJ  COJEpKalluX
COCIMHECHUN

- XapakTepu3oBaTb  COCTaB, CTPOEHUE, IpPUMEHEHUE,
du3ndyeckne U XMMHYECKHE CBOWCTBA, Ba)KHEHINIME CIIOCOOBI
MOJIYYCHHsI TUIMYHBIX TPEICTAaBUTENICH pa3IMYHBIX KJIACCOB
KHUCIOPOACOAEPKAUIMX COeNMHEHUH (MeTaHola, JTaHoJa,
riunepuHa,  QeHona, Gopmampierunga, — aneraibAeruia,
YKCYCHOM KHCJIOTBI, TJIIOKO3bI, Kpaxmala, ILeJUTI0JIO3bI);
BBISIBIISITh T€HETUUYECKYIO CBSI3b MEXKIY HUMH U TOATBEPKIAThH
e€ HamM4he YPaBHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX
PEAKIUi C UCMOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

- OnuceiBaTh COCTaB, XMMUYECKOE CTPOEHUE M MPHUMEHEHHUE
JKUPOB, XapaKTepH30BaTh ux 3HaYeHUe 1St
KU3HEACSITEIbHOCTH OPraHU3MOB

- Oco3HaBaTh ONACHOCTb BO3/IEUCTBHS Ha KUBbIE OPraHU3MBbI
OMPENENEHHBIX OPraHMYECKUX BEIIECTB W TOACHITH Ha
MpUMEpPax CIIOCOOBl YMEHBIIEHUS M TPEAOTBpPALICHUS WX
BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEeIOBEKa

- Hcnonp30BaTh eCTECTBEHHO-HAYYHBIE METOMABI TMO3HAHHS -
npoBeACHUE, HAONIOJeHWEe U ONHCaHWE  XHUMHYECKOTO
AKCriepuMeHTa (J1ab0paTOpPHBIC U TPAKTUYECKUE PAOOTHI)

- CnenoBath mpaBuiiaM 0Oe3omacHoil pa®oThl B J1abopaTopuu
IIPU UCIOJIb30BAaHUU XUMHUYECKON MOCYAbl U 000PYJOBAaHUS, a
TaKXKe TIPaBUJIaM OOpAIICHHS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMU  BBITIOJHEHHSI JTA0OPATOPHBIX  OIBITOB |
MPAKTUYECKUX  pabOT 1O TMOJYyYEHUID U  H3YYEHUIO
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OpraHUYECKUX BEIIECTB
- [IpeacTaBisiTh pe3ylnbTaThl dKCIEpUMEHTa B (HOpMe 3amucu
YPaBHEHHUI COOTBETCTBYIOIIMX PEAKUW M J€JIaTh BBIBOABI HA
UX OCHOBE

- IIpoBoAuTH, BBHIYKUCIEHUS 1O YPABHEHUIO XUMHUYECKOU
peaxkuuu

- CaMOCTOATENBHO NJIAHUPOBATh W  OCYLIECTBISATH CBOIO
MO3HABATEJIbHYIO  JEATEIbHOCTh; NPUHUMATh  AKTUBHOE
y4acTHE B TPYNIIOBON yU4eOHOM eI TEIbHOCTH

Pa3znen VIl . A3oTcoaep:xkamme opranu4eckue coeIMHEHUsI.

Tema 7.1 AMUHBI

Tema 7.2. AMUHOKHCJIOTBI

Tema 7.3. Beaku

- PackpbiBaTh CMBICT H3y4aeMbIX MOHSTHH (BBIABIATH HX
XapakTepHble NpPU3HAKH), YCTaHABIMBATH HX B3aUMOCBSI3b,
UCIOJb30BaTh COOTBETCTBYIOLIME TMOHSATUS MpPU ONHUCAHUU
cocTaBa, CTPOGHHS W  TpPEBpalleHUH  OpraHUYeCcKUX
COCIMHECHUN

- Ucnonp3oBaTh XUMHUYECKYIO CHUMBOJIUKY JJISi COCTABJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON )
dbopMyI OpraHUYECKUX BEIECTB

- Onpenensts MPUHAIJICKHOCTh BEUIECTB K OMPEACIEHHOMY
KJlacCy MO0 COCTaBy U CTPOCHMIO, Ha3blBaTh UX IO
CHUCTEMAaTU4YeCKOW HOMEHKJIAType; MPUBOAUTH TPUBHUAJIbHbBIE
Ha3BaHMs OTJENbHBIX IIpeicTaBUTEIEH

- XapakTepu3oBaTb  COCTaB, CTpPOEHUE, IPUMEHEHUE,
dusnueckre U XMMHYCCKHE CBOMCTBA, BaXKHEHIIHME CIOCOOBI
MONyYEHHs] TUIMUYHBIX TMpEICTaBUTENEH a30TCOMAEPIKALIIX
coenquHeHH (raunuHa W OenkoB) IlosSCHATH Ha mpumepax
3HauyeHHe OEJIKOB JJI1 OpraHu3Ma 4yesloBeKa

- Hcnonp30BaTh ecTeCTBEHHO-HAYyYHBbIE METO/bl MO3HAHMS -
HaOJII01aTh U OMHUCHIBATH IEMOHCTPALIMOHHBIN 3KCIIEPUMEHT

- CaMocTosTEeNbHO TNJAHUPOBATH U OCYUIECTBISTH CBOIO
MO3HABATENFHYIO  JCSATENbHOCTh, MPUHUMATh  aKTUBHOE
y4JacTHe B TPYNIIOBON yueOHOM AesITeTbHOCTH

Paznen VII. BoicokoMoJieky/isipHbIe COeIMHEHHS.

Tema 5. 1.
BrbicokomosiekyJasipHbIe
coeqNHEHHUs.

Tema 5.2. Ilo1umepHbIE
MaTepHaJibl.

- Bmagers  u3ydyaeMbIMH =~ XMMMYECKMMHU  IOHSATHUSIMU:
PACKpbIBaTh CMBICI HM3y4aeMbIX NOHATHA M NPUMEHSTH 3TU
NOHATUS  TIpU OIMCaHUU coctaBa M CTPOCHHS
BBICOKOMOJIEKYJIIDHBIX ~ OpPraHMYECKUX  BEHIECTB,  JJIA
O00BSICHEHUSI OT/EJIbHBIX (DAKTOB U SIBJIEHUN

- HMcnonp30BaTh XMMHUYECKYIO CHUMBOJIMKY JUI COCTaBJICHUS
CTPYKTYpHBIX (OpMysa BeLIeCTB U ypaBHEHHUH peakuuit
NOJMMEPU3ALMH U TIOJTUKOHICH ALY

4.3. Kputepuu oueHKH pe3yJibTaTOB 00y4eHHUs

4.3.1. Kpurepumn oueHnku auddepeHnpoBaHHOr0 3a4eTa

OneHka 3K3aMeHaTopa, Kpurepun
YPOBEHb
«3aureHo (OTIAMYHO)», BeIcokuit | OOyyatomuiics TayOOKO M MPOYHO YCBOMJI BECh MPOTPAMMHBIN
YPOBEHb MaTepHall, NCUEPIBIBAOLIE, TOCIE0BATEILHO, TPAMOTHO U JIOTHYECKH

CTPOMHO €ro wu3Jaraer, HE 3aTPyOHSETCS C OTBETOM IIpH
BHJIOM3MCHCHUU 3aJlaHKsl, CBOOOJHO CHpPAaBJIACTCA C 3agadaMud U
MPAKTUYECKUMHU 33JaHUSMHU, TPAaBUILHO OOOCHOBBIBACT TPHHSTEHIC
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pELICHUS, YMEET CaMOCTOSATEIBHO 0000IIaTh U M3lIaraTb MaTepual, He
JIOITyCKast OMHIOOK.

«3a4TeHo (XOpOoIIo)»,
MOBBIIICHHBIA YPOBCHB

OOyuJarormuiicss TBep/Io 3HAET MPOTPaMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIECTBY H3JlaraeT €ro, He JOINYCKAaeT CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE€ HAa BOIPOC, MOXKET IMPABHUIBHO IPUMEHSTH
TEOPETUYECKUE TOJIOKEHHUS M BIIaJeeT HEOOXOJUMBIMH YMEHUSIMH U
HaBBIKaMH TIPH BHITOJTHEHUH NTPAKTUIECKUX 3aJaHUH.

«3a4yTreHo
(YIOBIIETBOPHUTEIBHHO )»,
IIOPOTrOBBIM YPOBEHb

OOyyaromuiics YCBOMJI TOJILKO OCHOBHOH MaTepHaj, HO HE 3HaeT
OTACNBHBIX  Je€Tajei, JOMYCKaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBWIbHbIE (OPMYJIUPOBKU, HapyIIaeT IMOCJCAOBATEIIBHOCTE B
M3JI0KEHUH TPOTPaMMHOI0 MaTepralia U UCIIBITHIBAET 3aTPYAHECHUS B
BBIOJIHEHU U MTPAKTUYCCKUX 3aJaHUM.

«He 3aureno
(HEYIOBIIETBOPHUTEIIHLHO )»

O6y‘-IaIOH.[HﬁCH HC 3HACT 3HAYNTCILHOM dYacTu OporpaMmMHOIro
marcpuajia, JOMYCKACT CYIICCTBCHHBIC OH_II/I6KI/I, ¢ OOIBIIMMH
3aTPpyAHCHUSAMU BBIITOJIHACT NPAKTUYCCKUC 3a/laHUs, 3aJa4U.

4.3.2. KpuTtepuu olleHKH TeCTHPOBAHUS

OrieHka, ypoBeHb

Iloka3aTens OlleHKH

«OTIMYHOY, BEICOKHI He menee 90 % OaitoB 3a 3aJaHus TeCTa.

«Xopouio», NpoABUHYTHII He menee 75 % 0GamnioB 3a3ananust Tecra.

«Y 1OBIETBOPUTEIBLHO», IIOPOT OBBIN

He meHee 55 % 0asuioB 3a3a1aHus TECTA.

«HeynoBneTBopuTenbHO» Menee 55 % 6anioB 3a 3a1aHus TecTa.

4.3.3. KpuTepun olleHKH YCTHBIX OTBETOB

OneHka, ypoBeHb

Kpurepuu

«OTnuHO», BEICOKHI
YPOBEHb

BricraBnsiercs, eciau oOydaromuiics IOCIIEN0BATEIbHO, YETKO,
CBSI3HO, OOOCHOBAaHHO M 0€30IMOOYHO U3JaraeT y4eOHbIH
MaTepHall; JaeT OTBET B JIOTMYECKOH IMOCIEIOBATEIBHOCTU C
UCIOJIb30BAaHUEM  NPUHATOM  TEPMHUHOJOTHMM;  IOKA3bIBAET
NOHMMAaHUE CYIIHOCTH PaccMaTpUBAEMbIX IMOHSATUM, SBJICHUN U
3aKOHOMEpPHOCTEN, TEOpPUH, B3aWMOCBSI3€l; YMEET BBIIEISIThH
TJIaBHOE, CaMOCTOSITEIBHO TMOATBEPKIATh OTBET KOHKPETHBIMU
npuMepamu, (pakTaMd; CaMOCTOSTEIbHO AaHAIM3HUPYET U
0000111aeT TEOPETHUUECKHI MaTepual; CBOOOIHO yCTaHABIMBAET
MEXKIIpEIMETHbIE (Ha OCHOBE paHee MPHUOOPETEHHBIX 3HAHUHN) U
BHYTPHUIIPEIMETHBIC  CBSI3U;  YBEPEHHO W 0e301mMO0YHO
NPUMEHSIET MOJYyYEHHbIE 3HAHUS B PEIIEHWU HOBBIX, paHEe He
BCTPEUABIINXCSA 3a7a4;, PallMOHATBHO HCIIOJIB3YET CIPABOYHBIC
MaTepHaIbI, y4eOHUK, JOTIOJTHUTEILHYIO JUTEPATYPY,
MPUMEHSIET YMOPSAOYCHHYIO CHUCTEMY YCIOBHBIX 00O3HA4YCHHIA
NpU BEACHUU 3alKCeil, COMPOBOXKIAIONIMX OTBET; JOMYCKAaeT B
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OTBETE HENO0YEThbI, KOTOPbIE JIETKO MCIPABISAET 1O TPEeOOBAHUIO
IpenoaaBaTes.

«Xopo10y, TOBBIIIECHHBIN
YPOBEHB

BrictaBnsiercs, eciau o0ydaroluiicss MOKa3bIBA€T 3HAHHUE BCETO
U3y4YEHHOro ydyeOHOro Marepuaiga; JaeT B  OCHOBHOM
NpaBUJIbHBIA  OTBET; Y4eOHBIM  MaTepuand  HW3jiaraer B
000CHOBAHHOH JIOTMYECKOW IOCIICIOBATCIBHOCTH, IIPH 3TOM
JIONyCKaeT OAHy HerpyOyro ommOKy wuiaum He Oojee ABYX
HE/I0YETOB B  MCIIOJb30BAaHUM  TEPMHHOJOTHH  Y4eOHOIO
npeaMeTa, KOTOpble MOMKET HCIPAaBUTh  CaMOCTOSITENBHO;
aHAIM3HUPYeT U 0000IIaeT TeOpeTUYECKUi MaTepual; codro1aeT
OCHOBHBIE TMpaBUja KYJIbTYpbl YCTHOH pe€ud; TpUMEHSET
YIIOPSAAOYCHHYIO CUCTEMY YCIOBHBIX 0003HAUYEHUH MpU BEICHUU
3anuceil, CONpoBOXKJAIOIINX OTBET.

«Y IOBJIETBOPUTEIILHOY,
0a30BbIil ypOBEHb

BrictaBnsiercs, ecnu 00y4arImUNACs: JEMOHCTPUPYET YCBOCHUE
OCHOBHOT'O COJ€pKaHUs y4yeOHOro Matepuasa, UMeeT MpoOesbl,
HE TMPEnsSTCTBYIOIIME JajJbHEHIIEMY YCBOEHHUIO y4eOHOro
MaTepuasa; MPUMEHSET MOJYyYEHHblEe 3HAaHMS IPU OTBETE Ha
BOMPOC, aHalIMW3€ MPEAIOKEHHBIX CHTyallud 1o o0pasiy;
JIOITyCKAaeT OLIMOKU B MCIOJb30BAHUU TEPMUHOJIOTUU Yy4eOHOTO
npeaMeTa; IO0Ka3blBA€T HEJOCTaTOYHYI0 C(OPMUPOBAHHOCTD
OTACNbHbIX 3HAHUH U YMEHMH; BBIBOABI U  0000IIEHUS
apryMeHTupyer ciabo, JOMyCKaeT B HUX OIIMOKU; 3aTPyAHSIETCS
npy a”HaimM3e M O0000MEHWHM Yyd4eOHOro MaTepuania; JgaeT
HENOJIHBIE  OTBEThl HAa  BONPOCHl  MpenojaBaTeilss WU
BOCIIPOM3BOJIUT COJEpKAHUE paHee IMPOUYUTAHHOIO Y4eOHOro
TEKCTa, c1ab0 CBA3aHHOTO C 3aJaHHBIM BOIPOCOM; HCIOJb3YET
HEYNOPSAJOYEHHYI0O CHCTEeMY YCJOBHBIX OO0O3HAu€HUN IpH
BEJICHUU 3aIiCel, COMPOBOXKIAIONINX OTBET.

«HeynoBieTBOPUTEIIEHOY,
HU3KUH YPOBEHb

BrictaBnsiercs, ecnu oOydaromuiics: HE pacKpbll OCHOBHOE
colepkaHue ydyeOHOTro MaTepuana B Mpeaenax MOCTaBIECHHBIX
BOIIPOCOB; HE YMEET NPUMEHSITh UMEIOIINECS 3HAHUS K PELIECHUIO
KOHKPETHBIX BOMPOCOB M 3a/1ay MO 00pasily; JAOMYCKAaeT B OTBETE
Oonee AByX TrpyObIX OHIMOOK, KOTOpPHIE HE MOXKET HCIPAaBUTh
JTakKe TIpY MTOMOIIM 00YJaroMXCs ¥ MPEernoJaBaTens.

44, OneHo4Hble cpeacrea AJid NPOBEACHUSA TEKYIIEN0 KOHTPOJISA yCIIEBACMOCTH

TecToBbIC 3a1aHUSA
Pa3pnen.l. Oprannyeckasi Xumus.

1. OpFaHI/I‘leCKaH XUMHMS - 3TO XUMHUS COCTUHCHUM:

a) yriepoaa
0) a3ora

B) KHCJIOPOJa
r) xJopa

2. [IpenenbHbIe YTIIEBOAOPOBI XapaKTEPUIYIOTCS HATNIHEM:
a) KpaTHBIX U apOMaTHYECKOr O TUTIA CBs3EH

0) OIMHAPHBIX CBsA3ei

B) KPaTHBIX CBA3EH

F) ApOMATHYCCKOI'O TUIIA CBA3H
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3. CoupTsl 1 peHoIIBI cofepkaT (YHKIHOHATIBHYIO TPYIITY:
a) -OH

6) -COOH

B) -C=N

r) >C=0

4. Ha3BaHue ankaHy AaeTcs 110 BEITUYUHE!

a) camoii IVIMHHOM LeNu yIiIepoAHbIX aTOMOB
0) camoli KOPOTKO#I 1IeTTH yTIePOTHBIX ATOMOB
B) CAaMbIX MEJIKUX PaJNKAJIOB

) OOKOBBIX Ienen

5. Monekyna 3TuHa (aleTuiieHa) CONEePIKUT:
a) OHy T-CBSI3b

0) 1Be T-CBSI3U

B) TOJILKO G-CBSI3U

') TpU TT-CBSI3U

6. 13 kakoro cnupTa MOXKHO TIPU OKUCIICHUH TTOJTYYUTh allbJICTH]1?
a) MeTaHOJI

0) mpomnaHon-2

B) ICHTAHOJI-3

r) 2-MeTHI0yTaHOI-2

7.C aMMHa4YHBIM PaCTBOPOM OKCHJIa cepedpa He B3aUMOACHCTBYET:
a) III0Ko03a

6) manpTo3a

B) IPOTMaHAIb

I) YKCYCHAsl KHCJIOTA

8. Kakas kapOOHOBas KMCIOTa HE BXOAUT B COCTaB )KUPOB?
a) MaJbMHUTHUHOBAS

0) creapuHOBast

B) YKCYCHasl

T') OJIEMHOBAs

9. DTaHON 00pa3yeT aIKOTOJIATHI C:

a) Na

0) NaOH

B) CaO

r) Cu(OH),

10. Kakoe u3 mNPUBEACHHBIX COCIUHEHHH BCTYNAET B PEAKIHIO «CEpeOPSIHOTO
3epkanan?

a) YKCyCHasl KUCoTa

0) MeTaHAJIb

B) Oyranos-1

I') IPONaHOH
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11. B kakoe MOJOXEHHE AapOMaTUYECKOTrO KOJbIIAa BBOAMUTCS HUTPOTPYINa TMpU
HUTPOBAHUU TOJTyoJsa?

a) OPTO-TIOJIOKEHUE

0) MeTa-moJI0KeHHe

B) Mapa-TojaokKeHHe

') OPTO- ¥ Mapa-TmoJI0KEHUSI

12. B pe3ynbTaTe Kakoil peakiiuu o0pasyercst CIoXKHbBIN dpup?
a) aTepupUKaAUA

0) ciupTOBOTO OpPOKEHHS

B) TUJIPUPOBAHUS

T') OKHCIIEHUS

13. Kak Ha3pIBaeTcs JaHHOE coeanHeHne no Homenkinarype MIOITAK:
CH;— ﬁ —CH,— CIH — CH;
O CH;

a) 2-MeTHJINeHTaHOH-4
0) 4-MeTHJINIEHTAHOH-2
B) 2-METHIIPONaHoI-4
r) 4-MeTHINEeHTaHAb

14. Ilpu okucieHuu anpaeruaa oopa3yercs:
a) NepBUYHBIN CIUPT

0) BTOpUYHBII CIUPT

B) CJIOKHBII 3pup

') KapOOHOBas KM CJIOTa

15. Onpenennte kKakoe U3 YKa3aHHBIX BEIIECTB HE Oy/I€T pearupoBaTh ¢ TUAPOKCUIOM
HaTpus?

a) MponaHoBas KUCIOTa

0) xJI0p3TaH

B) deHOI

I) ICHTaHOJI-2

16. B3anmoeiicTBre ¢ KaKUM U3 IIPUBEIECHHBIX COSTUHEHNHN SBIISETCS Ka4eCTBEHHON
peakuuel Ha anbIerubl?

a) aMmMua4Hblii pactBop Ag.0

6) NaOH

B) Br;

F) PC|5

17. TIpy HUTPOBAHUH KAKOT'O CIIUpTa 00pa3yercs B3phIBUATOE BEIIECCTBO?
a) mpomnano-1

0) nponanTpuoa-1,2,3

B) mpomnannon-1,2

r) npormananon-1,1
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18. Kakoe BemecTBo MOXXHO MOJTYYUTh IPH IIETOYHOM THAPOJIN3E TPUTIATbMUTHHA?
a) Boza

0) MaJbMUTHHOBAS KM CIIOTA

B) NAJbMUTAT HATPHS

') TUAPOKCU]T HATPHS

19. BzaumoneiicTBUE C KAKUM U3 TPUBEACHHBIX COCTMHEHUM SBIISIETCS KaueCTBEHHOMN
peaxiueil Ha MHOI'0OaTOMHBIE CIIUPTHI?

a) aMmMuayHbIi pactBop Ag20

6) NaOH

B) Brs

r) CU(OH)2

20. 40 % BoAHBI pacTBOpP KaKOT0 U3 MPHUBEECHHBIX BEIIECTB HA3BIBAIOT (hOpMaTHHOM?
a) MeTaHaJIA

0) sTaHans

B) IpornaHaJs

') IpOMaHOHA

21. Kakyto ¢popmyiy umeer (enon?

6)
H?/di' —CH,— OH (|3H2—(fH—?H2
HC-_~CH OH OH OH
CH

O| —OH

B) CH;— CH,OH r)HC /CH

22. Kakoe U3 mpUBEICHHBIX BEIIECTB OyIET BCTYyNAaTh B PEAKIIUIO TOJUKOHACHCAITIN ?
a) 9TaH

0) oTeH

B) ATaHOJI

) 3TaHAJIb

23. Kakas U3 IpuBeeHHBIX KUCIIOT SBJISIETCA HENPeaeIbHON ABYXOCH OBHOM ?

a) MacJisTHas

0) MasoHOBas

B) METAaKpUJIOBas

I) MaJIeHHOBAasA

24. PacTBOp KaKoro COCIMHEHUS B BOJIC HA3bIBAIOT KapOOJIOBOM KM CIOTOM?
a) 3TUJIOBOTO CIIUPTA

6) 6EH3UIJIOBOrO CIIUPTA

B) TUIMIIEpUHA

r) peHoJ1a
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25. Kakoe coenquHeHne o0paszyeTcs Ipu THAPUPOBAHUM IPOMaHOHA?
a) mpomnano-1

0) nponaHoJ-2

B) IIPOMaHAIb

I') IponaH

26. Kakoe coennHenne oopasyercst Ipu OKUCICHUN ATUIIOBOTO criupra’?
a) MypaBbHHBIHN allbJaeTH]]

0) YKCYCHBIH ajibierus

B) MPOIMOHOBBIN aJIbJIeTH]T

T') alleToH

27. Yto Takoe Kupbl?

a) COJIM LIEJIOYHBIX METAJUIOB BBICIINX KAPOOHOBBIX KHUCIIOT

0) mpocTbie A3pUPbl MHOTOATOMHBIX CIIUPTOB

B) BBICOKOMOJIEKYJSIDHBIE COEAMHEHHS, COCTOSIME M3 OOJBIIOr0 YHClIa OCTaTKOB
T'JIFOKO3BI

r) CMeCH CJI0KHBIX 3()MPOB IVIMIEPHHA U BHICHIUX KAPOOHOBBIX KHCJIOT

28. [epBblii IpeCTaBUTEIb TOMOJIOTHYECKOT0 Psifia MPeebHbBIX YIIIEBOIOPOIOB - 3TO:
a) mponaH

0) MeTaH

B) OTEH

') 9TUH

29. BzauMonelicTBHE C KAaKUM U3 TPUBEIEHHBIX COCAMHEHUN SBIISETCS KaUeCTBEHHOM
peakiueii Ha GeHobI?

a) aMmMuayHbIi pactBop Ag0

6) NaOH

B) FeCls;

r) Cu(OH),

30. Kakyro ¢hopMyiny UMeeT STUIOBBIA CITUPT?
a) CH3OH

6) CH3;CH,OH

B) CH3;COOH

r) (NHz)zCO

31. JInst oTeHa He XapaKTepeHbl peaKIiu
a) MPUCOETMHCHUS

0) OKHCITICHUS

B) 3aMellleHHsI

') OJUMEPU3ALINHT

32. B peaknuro «cepeOpsiHOro 3epKajiay BCTyIaeT
a) yKCyCHas KHCIoTa

0) MeTaHAJIb

B) OyTtanon-1

T') IPOMaHOH

33. MoHocaxapHbl - 3TO

a) MHOI'0aTOMHBI€ AJIBACTIUI0- HJIN KETOCIIUPTHI
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0) cioXHbIE 3QUPHI INIMIEPUHA U BBICIIUX KAPOOHOBBIX KHCIOT
B) COJIM IICJIOYHBIX METAJIOB BBICIIMX KapOOHOBBIX KHCIIOT
r) npupoausie BMC, cocrosiue n3 0CTaTKOB 0L-aMUHOKHUCIIOT, CBSA3aHHBIX MENTUIHON CBSI3BIO

34. Ilpu okucieHuu anbaeruaa oopazyercs
a) MEePBUYHBIN CIIUPT

0) BTOpUYHBII CIUPT

B) CIIOXHBIH 3(up

r) KapOOHOBasi KHCJIOTA

35. B cocTaB KHUpOB HE BXOIUT
a) MAJILMUTHHOBAS KK CIIOTA

0) cTeaprHOBasi KUCIIOTA

B) YKCYCHasi KHCJIOTA

T') OJIEMHOBAs KM CIIOTa

36. B peaknuro 3Tepupukanyu BCTynaet
a) MpoIaHaIb

0) 6eH30M

B) 3TaHOJI

r) OyraHoH

37. IlponaH HE B3aUMOJICHCTBYET C
a) Clz (cBer)

6) HNO3

B) Br;

r) CH3COOH

38. benku - 310

a) MHOTOaTOMHBIE aJIbICTH10- WA KETOCIUPTHI

0) croxHbIe 3(PUPHI IIHIIEPUHA U BBHICIINX KaPOOHOBBIX KHCIOT

B) COJIM IIEJIOYHBIX METAJIJIOB BBICIIHX KapOOHOBBIX KHCIOT

r) npupoanbie BMC, cocTrosiime U3 0CTATKOB (.-AMMHOKHUCJIOT, CBA3aHHBIX NMENTHAHOM
CBA3bI0

39. 1o mpaBuiry MapKOBHHKOBA B3aUMOJIEHCTBYET
a) OyTeH-2

0) aTeH

B) OyTHH-2

r) Oyren-1

40. ITpu rugponm3e Kpaxmana oopazyercs
a) 0-TJIF0OK03a

0) p-rioko3a

B) O-TaJIAKTO3a

r) B-dbpykTo3a

41. I'muuepun umeet GopMyITy

a) CBH5-CH2-OH

6) CH3-CH,-OH

B) CH,(OH)-CH(OH)-CH(OH)
F) C6H5-OH
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42. MoueBrHA UMEET CTPYKTYPHYIO POpMYITy
a) NHZ—CO—NHZ

6) CH;—CO—NH;

B) CH;—CO—O—CO—CH3

r) CHz—CO—0—C3Hs

43. AnkeH, cofepKaliil B CTPYKTYpE IIENOYKY U3 TPEX aTOMOB YIJIepoJia - 3TO:
a) nNpomneH

0) rmeHTeH

B) NIEHTHH

r) OyTreH

44. B cocTtaB TBEpAOro KHUpa BXOJIUT
a) OCH30MHAas KUCI0Ta

0) yKCcycHast KHCIIOTa

B) CT€APUHOBAsA KMCJIOTA

') MOJIOYHAsl KUCIIOTa

45. B cocTaB ®HUJIKOTO kKUpa BXOJAUT
a) MypaBbHHasl KHCJIOTA

0) oJ1eMHOBAasl KHCJIOTA

B) IIaBeJIeBas KUCIIOTA

') NaJIbMUTHHOBAS KHCJIOTA

46. Conu kapOOHOBBIX KHUCJIOT 00pa3yroTCs IMPU JCHCTBUH
a) Clp

6) NaOH

B) HCN

r) HBr

47. B cocraB 6€JIKOB BXOJIUT
a) OeH30lHAas KHCII0Ta

0) maBeneBas KHCJIOTa

B) CTeapHHOBAas KUCIOTa

I) AaAMMHOYKCYCHAasl KHCJIOTAa

48. K npocteiM caxapam (MOHOCaxapujaaM) OTHOCHUTCS
a) riIoKo3a

0) caxaposa

B) Kpaxmal

') MaJIbTO3a.

Pa3nen.2. O0masi u Heopranuyeckasi XuMHUs.

1. ®opmyna okcuia Kanus:
a) HNOg

6) CaO

B) KO

r) KOH

2. [IpuBenuTe Ha3BaHUE BellecTBa, XuMudeckas ¢popmyna kotoporo, AlCls:
a) kapOoOHAT HATPUS
0) cynbdat KabIus
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B) XJIOPU/ AJIOMHHMUS
T') OKCHUJI aJTFOMUHUS

3. lllenoubto sBIsICTCS:
a) KO

0) HNO3

B) CaS0,

r) NaOH

4. CepHas KUCJIOTa UMeeT (HOopMyIy:
a) HN03

0) H2SO3

B) H2804

r) HCI

5. OCHOBHBIM OKCHJIOM SIBJISIETCS:
a) CO;

0) SO3

B) Na,O

r) P20s

6.K mpocTsIM BemecTBaM OTHOCHTCS:
a) COZ

0) O3

B) HCI

r) KNO3

7. CIIOXHBIM BCHICCTBOM ABJIACTCA:
a) N>

0) O

B) Al

F) KNO3

8.HazoBute nannoe coeqnnenne SO3?
a) OKCHJ cepbl

0) cepHasi KUCIIOTa

B) cepa

I') TUAPOKCH]T HATPUs

9. Kucnora, KoTopasi SIBJISIETCS HECTOMKOM M JIETKO pa3jiaraercs C BBIACICHHEM YIIIEKHCIOrO
rasa - 9T0:

a) HCI

6) H2SO,

B) H,CO3

r) HNO;

10. Oxcuay Kanblusi COOTBETCTBYET hopMyJa:
a) KO

0) Ca,O

B) K203

r) CaO

11. Tlpu auccoumary OKCHIa alFOMUHKS 00pa3yrOTCS UOHBI:
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a) A" u 30H

6) 2AP" u 30%

B) H u AP

I') OKCH/bI He JTUCCOUMUPYIOT

12. TIpu B3aumoneiictBuu okcumaa cepoi( V1) ¢ Bogoit o6pasyercs:
a) HCI

6) H.SO4

B) NaOH

F) Na,SO4

13. YriekuciaoMy rasy COOTBETCTBYET (opMyJia:
a) HCI

0) K3PO4

B) NaOH

F) COz

14. Tlpu B3aUMOACHCTBMHM OKCHAA KaJUsi C yriekuciabiM ra3zoM (okcumoM yriepona(lV))
oOpasyercs:

a) KCI

0) K,CO3

B) K2SO4

r) KsPO4

15. TIpu TepMHYECKOM pa3JIoKEHUU THIPOKCUIA MAarHUs 00Pa3yoTCs:
a) Kzo u COz

6) MgO u H,0

B) CaO u SO;

r) MgO u CO;,

16. [1pu B3auMOAEHCTBUH OKCH/IA KABIIUS M XJIOPOBOJOPOIHOM (COSTHOM ) KUCIIOTHI 00pa3yroTCs:
a) CaCOs]

6) KCIO4 u H,0

B) KQSO4 u HQT

F) CaC|2 u H,O

17. K cuabHBIM 3JIEKTPOJIUTAM OTHOCUTCS:
a) HCI

0) H2CO3

B) CH3COOH

r) H,SiO3

18. [Ipu nucconumanuu CepHON KUCIOTHI 00Pa3yrOTCs:
a) H' u SO,*

6) 2H" u SO~

B) Na" u OH

r) H 1 NO3

19. duccouuanus - 3TO MpoIecc:

a) B3aMMOJICHCTBUS KHCIOTHI C OCHOBaHUEM
0) pacnaja BelecTBA HA HOHBI

B) YCKOPEHUS XUMUYECKON PEaKIIUH

r) 00pa3oBaHUsl KOMIUJIEKCHOT'O HOHA
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20. Okcuppl - 3T0:

a) MPOCTHIE BELIECTBA HEMETAJLIbI

0) CJ10KHbIE BelleCcTBAa, COCTOSIIME U3 2-X 3JIEeMEHTOB, OAMH U3 KOTOPBIX KUCJI0PO]

B) CJIOKHBIC BCIICCTBA, COCTOAIIUEC U3 KATUOHOB BOAOPOAd U aHHOHOB KHMCJIOTHBIX OCTAaTKOB
T') MPOCTHIE BEIECTBA METAJIIbI

21. Kucinora HNOs3 Ha3zbsIiBaeTcs:
a) coJsHas

0) azoTHan

B) a30THCTas

I) cepHas

22. Conu cepHOU KUCIIOTHI HAa3bIBAIOTCS:
a) XJIOPUIBI

0) cynphuabt

B) cyJabdaThl

T') CyIbUTHI

23. AM(poTepHBIM OKCHJIOM SIBIISICTCS:
a) C02

6) H.O

B) Na,O

r) ZnO

24. K mienoyaM OTHOCUTCS
a) Al(OH)3

6) Mg(OH).

B) Zn(OH),

r) NaOH

25. Ilpu B3auMO€iCTBUM OKCHJIAa HATPUs C BOIOI oOpa3yercsi:
a) HCI

6) H2SO4

B) NaOH

r) Na(OH),

26. Tlpu muccormayy XJIOprIa HaTpUst 00pa3yrOTCs:
a)Na"u OH~

6) Na'uCI”

B) K" u CI”

r) 2Na* u SO,*

27. Ilpu B3auMo el CTBUM CEPHOM KUCIOTHI C OKCHIOM HAaTpHsi 00pa3yroTCs:
a) Na,SO, u H,O

6) Na,CO3u H,O

B) NaCl u H,0

r) Na[AI(OH)4]

28. K KHCHBIM COJISIM OTHOCST:
a) Na,SO4
0) KHCO3
B) MgOHCI
r) Na[AI(OH),]
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29. K OCHOBHBIM COJISIM OTHOCSIT:
a) Na,SO4

0) KHCO3

B) MgOHCI

r) Na[AI(OH)4]

30. ®opmyia THAPOKCHIA KAJIBbIIHS:
a) K20

0) Ca,0

B) KOH

r) Ca(OH);

3EY1. HepacTBOprMOIi B BOJI€ KHCJIOTOW SIBIISETCS:
a) HCI

0) H2SO4

B) H3SiO3

r) HNO3

32. K menoyaM He OTHOCHTCS:
a) NaOH

6) Mg(OH).

B) Ba(OH),

r) KOH

33. KaTroHb!l Maruus u cyJib(ar-aHuOHbBI 00Pa3yl0TCs MPU JUCCOLUALIUU:
a) MnSO,

B) CU(NO3)2

r) MgSO,

34. B peakuuio HeUTpaau3aluy BCTYMAOT:
a) OKCHJI U BOJIa

0) OKCUJ M KUCIIOTa

B) COJIb U IIEJI0Yb

r) KHCJIOTA U 111eJI09b

35. I'maponusy He moJBepraercs:
a) Cu(NO3),

6) NazPO4

B) KzSO4

r) CH;COONH;4

36. Ipu auccormanyy ruipoKCHIa KaJiksi 00pas3yrOTCs:
a)H' m OH™

6) Ca** u OH~

B) K" u OH”

r) H" u SO,

37. MonsipHasi KOHIIEHTpAIHs PACTBOPOB PacCCUUTHIBACTCS 10 (hopMyJie:
Omeemul:
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2) (s — 6a) = E =61 1000
m(e — 6a)

B)T'(6 — 6a) = M(s —ea)
V(p — pa)

38. KHCIIOTHBIM OKCHIIOM SIBJIIETCS:

a) CO;

0) CaO

B) Na,O

F) A|203.

39. Conu a30THOM KUCIOTHI HA3bIBAKOTCS

a) XJIOPUJIBI
0) HUTPAThbI
B) Cy/ib(aTsl
I') KapOOHaTHI

40. Coyy COJITHON KUCIIOTEI Ha3bIBAIOTCH

a) HUTPATHI
0) xJ0puabl
B) Cy/ibdaThl

r) hocdaTbl

41. K cpeaHuM cojisiM OTHOCHT:
a) Na,SO,4

6) KHCO3

B) MgOHCI

r) NaJAI(OH)4]

42. Comu docdaTel 0Opasyer:
a) HsPO,4

0) HNO3

B) HCI

F) HzSO4

43, lllenoun - 3T0:
a) - 3TO HEpPaCTBOPUMbIE OCHOBAHUS
0) - 3TO pacTBOPUMbIE OCHOBAHUS

6) C,, — m(e — ea)

- M(e —ea)-V(p— pa)
r) pH=-lgCx"

B) - OTO IPOAYKTHI B3aMMOJICUCTBHUS MMPOCTBIX BCIICCTB C KUCIIOPOIOM

r) - OTO IPOCTHIC BCIICCTBA

44. I1pu B3aUMOAEWCTBUU COJITHOM KHCIIOTHI C TUAPOKCUAOM Oapus o0pas3yroTcs:

a) BaSO, 1 H,0
6) BaC|21/l H,O

B) Ba(NO3), u H,0O
r) BaCl, u Hp1

45. Kucnota, koTopasi 00pa3yeT COJId HUTPATHI -3TO:

a) HCI

6) HNO;
B) HzSiO:g
F) H2804
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46. Pa3baBnenHas cepHas KHCJIOTa B3aUMOJICHCTBYET C:
a) Mg

0) Cu

B) Ag

r) Au

47. CepoBOOpOIHAS K CIIOTa 00pa3yeT COJH:
a) cyab(paTbl

0) Cynb(UTHI

B) CYJb(HIBI

T') XJIOPUIBI

47. MaccoBasi 10711 paCTBOPEHHOT'O BEIIECTBA PaCCUUTHIBAETCS 1O (hopmyIie:

a) w(6 —e6a) = (s —6a) -100%
m(p — pa)
6)C,, — m(e — 6a)
M (6 —6a) -V (p — pa)
V(p— pa)
r) pH= -|(_:]C|-|+
48. CUIbHBIM OKUCIIUTEIIEM SABIISIETCS:
a) H,O
6) K>Cr,07
B) Hz
r) Mg

49. I'uaponus - 3TO MPOoIecc:

a) B3aMMOJICHCTBUS KHCIIOTHI C OCHOBaHUEM
0) pacnaja BeniecTBa Ha HOHBI

B) YCKOPEHUSI XUMUUYECKON peaKinu

') B3aUMOJICUCTBUS BEIIECTB C BOJIOU

50.pH=7B ........... cpene.

a) KUCJIon

0) HeliTPpAIbHOM

B) IIECTTOYHOU

I') OKHCIIUTEIbHO-BOCCTAaH OBUTEIIBLH O

51. OKuCIUTEIHLHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU - 3TO PEAKIINH:
a) MpoTeKarIye 0€3 U3MEHEHUS CTEICHN OKHCIICHUS

0) mpoTeKamIMe ¢ N3MEHeHNeM CTeNeHN OKHCIeHH s

B) mpoTekatone 6e3 namenenus: pH

T') MPOTEKAIOIINE MEXAY KHCIOTOH M OCHOBAHHEM

52.pH=12B............ cpene.
a) KucJou
0) HelTpanbHON
B) LIEJOYHOM
T') OKHCIIUTEIbHO-BOCCTaH OBUTEIIHLH O
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53. I'maponu3 o kaTuoHy (kucnas cpena, pH<7) mporekaeT B pacTBOpE COJIH:
3) MgClz

6) NaNOs

B) KCI

r) Na,SO4

S4. pH=1B.......... cpene.

a) KUCJIoM

0) HelTpanbHON

B) IICJTOYHOMN

T') OKHCIIUTEIBHO-BOCCTAH OBUTEIIHH O

55. B HeliTpanbHOM cpene BOAOPOJHBIN TOKa3aTelb PaBEH:
a)0

0)1

B) 7

r) 10

56. [Ipu quccounanuu HUTpaTa MarHus o0pa3yroTes:
a) Mg*" 1 SO4*~

6) Mg®* n20H _

B) Mg®" n 2NO3

r) Mg u 2NO,

57. B peakmuu: Cu + 4HNOj3 (korm) — Cu(NOs); + 2NO,T + 2H,0 BoccTaHOBHTENb OTAACT
.... DIIEKTPOHOB.

a) le

6) 28

B) 3¢

r) 48

58 K KOMIIJICKCHBIM COCAUHCHUAM OTHOCHUTCA:
a) H,0

6) HaSO4

B) NaOH

1) Ko[Zn(OH).]

59. CHIIbHBIM BOCCTAHOBUTEJIEM ABJIAECTCS:
a) Mg

0) H,SO,

B) H,O

r) HNO;

60. ITpu B3auMOICHCTBUU COJITHON KUCIOTHI C IIMHKOM 00Pa3yrTCs:
3) ZnC|2 u HzT

0) ZnSO4u H,0O

B) ZnC|2 u H,O

r) ZnSO4m HaT

YcrHblii onpoc
1. Yro aBngeTcs MpeaMETOM U3YUEHUs OPraHU4eCKON XUMUn?

2. Kakoe Ononornueckoe 3Ha4eHu e HMEI0T OpPraHn4YCCKHEC BCUICCTBA B HpI/IpO,}Ie?
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3.0nummuTe NPUMEHEHHWE OPraHMYeCKHX COCIMHEHWH B CEIbCKOM XO3SICTBE M B
IIPOMBILIEHHOCTH.

4.
S.
6.
7.
8.
9.
10
11

CIIMPTOB.

12.

13
14
15
16
17
18
19

20.

21

22.

[To kakuM MpU3HAKAM KJIACCUPULUUPYIOTCS OPraHMYECKHe COCTUHEHUS?

Kakue rpynmnsl aToMOB Ha3bIBatOTCS (PYHKIMOHAIBHBIMU IpyNIamMu?

IIpuBeanTe npuMepbl OCHOBHBIX KJIACCOB OPraHUYECKUX COEAMHEHUN.

Kaxkoe siBjieHME B OpraHU4eCKOM XMMUHN Ha3bIBAETCS «U30MEPHEN»?

Kaxue BUIbI U30MEPHUH XapAKTEPHBI U1l OPraHUYECKUX COCAUHEHUIN?

Kaxoif psi1 B OpraHnueckoi XMMHUU Ha3bIBAETCSA «TOMOJIOTUYECKUM»?

. Uem oTIMUaroTCs TOMOJIOTH OT U30MEPOB?

. llpuBenure TrOMOJOrMYECKHE psALbl IPENEIbHBIX YIIIEBOJOPOAOB M HEMpPEIEIbHBIX

[TepeuricnuTe OCHOBHBIE MOJOKEHUS TEOPUH XUMUYECKOro crpoeHus A.M. bytneposa.
. OnummMTe TUMBI CBA3EH B OPraHUYECKUX COCTMHEHUSX.

. HazoBuTe THUIBI OPraHMYECKUX PEaKIUi, IPUBEIUTE IPUMEPHI.

. OnummTe NpoCTPaHCTBEHHOE CTPOCHUE OPTraHUYECKHX MOJIEKY .

. Kakue coequnenust OTHOCSTCS K KJIACCY «YTJIEBOIOPOIBI»?

. Ha xakue rpynmnsl gensTcst yriaeBogopoabl?

. OnummTe NpUHIKIIBI HOMEHKJIATYPhl YIJ1€BOIOPOO0B.

. IlpuBeauTe HU3IIME TOMOJIOTH MPEAEIbHBIX YTIEBOIOPOIOB (aJIKaHOB).

Kaxoit Tun peakunii Hanbosnee xapakTepeH il aTKaHOB?

. B kakue TuIbl peakuuii BCTYNarT HEMPEAEIbHbIE YTIIEBOIOPOIbI?

Kakne peakuuu mo3BosisItOT JOKa3aTh HAIWMYKUE JBOWHOW WJIM TPOMHOM CBSI3U B MOJIEKYJIE

yriieBojioposa?

23

. 3anummre peakiuu TNOoJIMMEpu3aliuyd 3TWieHa W OytaameHa-1,3. I'ne npumeHstorcs

MIPUBEIEHHBIE TOIUMEPHI?

24
25

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37
38

39.
40.

. [IpuBequre mpuMepbl apOMaTHYECKUX YTIIEBOIOPOIOB.

. Kakue npoykTe! epepaboTKH yriieBOIOPOA0OB IPUMEHSIOTCS B CEIbCKOM X035 cTBE?

Kaxkne opranndeckue coeTMHEHNS] OTHOCATCSA K KJIacCy CIIUPTOB?

Onummre Ki1accu PUKAIUIO CIIUPTOB, TPUBEAUTE TTPUMEPHI.

B kakue peakuuu BCTYyNaeT STUIOBBINA CUPT? 3alUIINTE CXEMbI pEeaKLnil.

['ne ucnonb3yercst THUIOBBIN cCUPT?

Kakas peakiust Ha3bIBaeTcs peakiuei arepudukanum’?

CocrtaBbTe (hOpMYJIBI ABYX- U TPEXaTOMHBIX CIUPTOB.

Kakue xumuueckre cBOMCTBa XapaKTEpHBI JJIsl MHOTOATOMHBIX CITUPTOB?

C noMoIibto, KaKoi peakluyu MOXKHO OTJIMYUTh MHOTOATOMHBIE CIIUPTHI OT OAHOATOMHBIX?
Kaxkoe Ononoruuyeckoe 3HaueHUE UMEET TPEXATOMHBINA CIIUPT TIIMLEPUH?

Kaxkue coenunenns nazpiBatot pernonamu? [1puBenure hopmyisl peHOTOB.

Onummre XuMUYecKre CBoicTBa (DEHOIIOB.

. Kakas kauecTBeHHas peaklys UCIOIb3YeTCs 111 OOHapykeHus HeHonoB?

. I'ne npumensitorcst peHomnsi?

Kakas @yHkunoHanbHas rpymnmna Ha3bIBaeTcsi KapOOHMIbH O ?

[Tpusenure GopMyIibl HUZIIUX TOMOJIOTOB MPEIEIbHBIX albJIErHI0B U KETOHOB. B ueM ux

pasnuuue?

41
42
MIPUMEDPBI.
43
44
45
46
47
48
49

. OnummTe HOMEHKJIATYpy ajbJErUJI0B U KETOHOB.
. Ilepeuncnure TUMNBI peakiuid, XapakKTEPHBIC ISl aJbJETUJOB U KETOHOB, MPUBEIUTE

. Kakoii peakuueit MOXHO OTIMYUTH ajbAETHAbl OT KETOHOB?

. I'ne npumensierca popmanun? [Ipusenute Gpopmyiry MeTaHas.

. I'me mpumensiercst areton? 3anumuTe ero Gopmyiy.

. IIpuBenute HopMyIIbl apOMATHUECKUX AJIBJACTHI0B U KETOHOB.

. Kakue oprannueckue coeMHEHHsI OTHOCATCSA K KApOOHOBBIM KHCIOTaM?
. Onummure KinaccupUKaIi0 KapOOHOBBIX KHCIIOT.

. Kak onpenenuts 0CHOBHOCTH KapOOHOBOW KU CIIOTHI?
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50. Kakue xumuueckue cBOMCTBA XapaKTEpHbI JIJIs1 KapOOHOBBIX KUCIIOT?

51. IIpuBenute ¢hopMyIbl HEMIPEAETbHBIX KAPOOHOBBIX KHUCIIOT.

52. [IpuBenuTe mpUMepHI ABYXOCHOBHBIX MPEAEIbHBIX KapOOHOBBIX KUCIIOT.

53. Kakum 00pa3oM NpOTEKAOT PEaKIIMU 3aMEIICHHS Y apOMaTHUYECKHX KapOOHOBBIX KUCIIOT?

54. Kakue coeagHeHus: OTHOCSTCS K KUpam?

55. Onummre KJiaccu(pUKaLMIO KUPOB.

56. IIpuBennte npuMepsl KUBOTHBIX KUPOB U PACTUTEIBHBIX Macell.

57. Kakue kapOOHOBBIE KHCIIOTHI BXOJSIT B COCTaB KUPOB?

58. 3anummre GpopmMyIly TBEpPIOro )XKHpa TpUCTeaprHa.

59. CocraBbTe Qopmyiy quonieocteapua. Kakyro KOHCHUCTEHIIMIO HMEET ITOT KHUP?

60. IIpuBeauTe cxemy peakiuy Mepexoaa OT KHUAKOTOo KUpPa K TBEPAOMY.

61. KakoBa Onosornyeckas pojib >KUPOB B KHUBBIX OpraHu3mMax?

62. 3anumure peakluio MoIydeHUs MbLIa U3 XKHUpa.

63. JlaiiTe onpeneneHue yrieBoiam WK caxapam.

64. OnuumTe KJ1accu(PUKaLNIO yTrIeBOJO0B.

65. IlpuBemute ¢dopmynsl D-pubo3st u D-nesokcuprnbossl. B coctaB, Kakux BaKHBIX
HIPUPOJHBIX COEUHEHUNU BXOJST 3TU MIEHTO3bI?

66. I'ne B npupone Becrpeuaercs 1ioko3a? CKOIbKO aCUMMETPUYECKUX aTOMOB yIJIepO/ia OHA
copepxut? Hanummure Gpopmyssl D-Tiroko3sl ¥ L-TJIIOKO3BL.

67. 3anumure TayTOMEpHbIE (POPMBI TIIOKO3bI.

68. IlpuBenute Qopmyny D-bpykrospl. CKOJBKO aCHMMETPHYECKHX aTOMOB yTriepoja OHa
COJlepKHUT?

69. Kak oOpasyrorcs 1uKIMueckue ¢GopMbl MoOHOcaxapuoB? 3amummre ¢Gopmyiabl  o,D-
TIFOKOITUPaHo3bI U B,D-hpykTodypaHO3bL.

70. Kakue MoHOCaxapu/Ibl BXOJST B COCTaB Meza?

71. C noMOI1IbI0 KaKOH peakii MOXKHO OTIIMYUTD [IIFOKO3Y OT (PPYKTO3bI?

72. Kakoii qucaxapui COIEPKUTCSA B MOJIOKE?

73. Kak Ha3pIBaeTCs caxap, KOTOpbIi ynorpeossiercs B iuiie? Kak ero momyvaror?

74. Tme B pacreHmsx HakarmBaeTcss Kpaxman? Kakylo OHONOTMYECKYIO pOJb WIpaer dSTOT
roncaxapusa?

75. HazoBHTE IPUPOIHBIE NICTOYHUKH LIEIUTFOJIO3BL.

76. OnuimTe NpUMEHEHNE LEIUTIOJIO3bL.

77. Kakuie opraHi4ecKHe BeIecTBa OTHOCAT K amuHaMm? [IpuBeaure nmpumMepsl.

78. 3amummre cxeMy oOpa3oBaHMsI amHIa KUCIOTHL Kakoit amuj mpHMeEHsieTCS B CENIbCKOM
XO03sCTBE?

79. IlpuBenute mpuMepbl aMUHOKUCIIOT. Kakoe Gronornueckoe 3Ha4eHnEe OHU UMEIOT B pupoie?

80. B uem 3akimovaercss aM(pOTEPHOCTh aMUHOKHCIIOT?

81. [laiire onpeneneHne, 4To Takoe OeNKu.

82. OnummTe KiacchupUKaInio OEIKOB.

83. Kakue TuIibI CBsi3eld copepikaTcs B MOJICKYJ1ax OSJIKOB?

84. I1pusenure GopMyJibl 3aMEHUMBIX 1 HE3aMEHUMbBIX aMUHOKHCIIOT.

85. CoctaBbTe cxeMy 00pa30BaHMs AUICITHIA AJTAHUJITJIMIHA, BBIIEIUTE e TUIHYIO CBSI3b.

86. Kakue 0enku OTHOCSTCS K TPOCTHIM M CIIOKHBIM?

&7. Kakue Oenku ABiIsroTCA IOJIHONEHHBIMU?

88. OnumTe cTpoeHne OEIKOB.

89. IlepeunciuTe IBETHHIE KAYECTBEHHBIC PEAKIIUN Ha OCTIKH.

90. Kakue 6ronoruueckre QyHKINH BBIIOMHSIOT O€JIKU B )KUBBIX OpraHu3Max?

91. Yro Takoe GpepMeHTHI?

92. Kakue opraHMu€ecKre BEIeCcTBa OTHOCIT K TOpPMOHaM?

93. Kakue ButamuiHbI Bbl 3HaeTe? KakoBa ux Orosormyeckas posib?

94. IIpuBenute npuMepsl aaKaaou10B.

95. IloHsATHE O JIEKaPCTBEHHBIX IIpEnapaTax.

96. Onummre cocTaB HyKJIEMHOBBIX KUCIOT.
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97. 3anuumTe cXeMy THIPOIJIM3a HYKJIEMHOBBIX KUCIIOT.

98. YeM OTIMYaIOTCSI HYKJICOTU bl OT HYKJI€03U0B?

99. Omummre 6ronorudeckyro pois JJTHK.

100. Onuimmre 6uonornyeckyro pois PHK.

101. Yro Takoe XUMHUUYECKHI SJIEMEHT?

102. [aiiTe onpenesieHne: aToM, MOJIEKYJa, IPOCTOE U CI0KHOE BEIIECTBO.

103. Yro Takoe aToMHas enuHHIa Macchl. Kak paccyuTaTh OTHOCUTEIbHYIO aTOMHYIO U
MOJIEKYJIIPHYIO Maccy.

104. Yto Takoe 9ucio Momuei?

105. Kakue equHUIBI H3MEPEHHS UMEET MOJIsipHas Macca?

106. KakoBbI CTEXHOMETPUYECKIE 3aKOHBI M IIOHSATHS XUMHUH.

107. OxapakTepusyiTe arperaTHble COCTOSIHHSI BEIIECTBA.

108. ChopmymupyiiTe 3akoH ABOTaApO U €ro CIEICTBUS.

109. IIpuBenuTe OCHOBHBIE TOJIOXKEHUS ATOMHO-MOJIEKYJISIPHOT'O YUCHHUS.

110. KTo pa3Bui 1 BuepBble NPUMEHUI B XMMUHU aTOMHO-MOJIEKYJIIPHOE yUeHHE?

111. KakoBo cTtpoenue atoma?

112. IlpuBeauTe OCHOBHBIE XapaKTEPUCTUKU JJIEMEHTapHBIX YacTHIl: MPOTOHA,
HEUTpOHA, JIEKTPOHA.

113. Yro npexacraBisier co00il MacCOBOE YHCIIO0?

114. KakoB ¢u3snueckuili CMBICA MOPSAIKOBOIO HOMEpa XHMHMUYECKOrO 3JIEMEHTAa B
[Teprnonnyueckoi cucTeMe XUMUUECKUX IJIEMEHTOB?

115. Yto npeacraBiasoT co00i U30TOMBI?

116. [laliTe cCOBpEeMEHHOE MOHATHE «XUMUYECKUM FJIEMEHTY.

117. Yrto npencraBisieT co00# 3JIEKTPOHHAs 000JI04Ka, KAKOBO €€ CTpoeHue?

118. KakoB ¢u3uveckuii CMBICI HOMEpa IIEpHOoJa XHMHYECKOrO »JJIEeMEHTa B
[Tepronnyeckoi cucTreMe XUMUUYECKUX 3JIEMEHTOB?

119. Ilouemy »JEKTPOHHBIE CIOM HA3bIBAIOT HSHEpPreTHYEeCKMMHU YypoBHsIMHU? KakoBo
MaKCHUMaJIbHOE YHCIIO AJIEKTPOHOB Ha KaXkJ0M 3HepretTuueckoM ypoBHe? Kak ero paccuurtats?

120. YTto o3HaAYarOT MOHATHUS «3aBEPILICHHBIN» U «HE3aBEPIIECHHBIN» IHEPreTUYecKue
ypoBHU?

121. KakoB (¢u3nyeckuil CMBICI HOMEpa TpYyNIbl XHMHYECKOrO0 JJIEMEHTa B
[Tepronuueckoii cucteMe XUMHUYECKUX JIEMEHTOB?

122. Yrto mpencraBisieT co00i 3IEKTPOHHOE 001aK0 (opOuTaIh)?

123. IlpuBeauTe Tpu KaTErOpuu XUMHUUYECKHUX 3JIeMeHTOB. Ha kakoM nmpu3Hake OCHOBaHa
JaHHas KJaccuGukamms’?

124. KakoBa crtpykrypa Ilepuoauueckoil cucTeMbl XHUMHUYECKHX 3JIEMEHTOB
N .Menneneea? Ilouemy cucrema xumuueckux sinemMeHToB J[.M.MeHneneeBa Ha3bIBaeTCs
«IEPUOINYECKON»?

125. Kakyto uHpopmanuio o0 ompenereHHOM XMMHYECKOM 3JIEMEHTE MOXXHO H3BJICUb
u3 [lepronnueckoit cucrembl?

126. Yrto mnpexacraBistoT coOOW MeETaIIMUECKHE U HEMETaJUIMYEeCKUe CBOMCTBa
XUMHYECKUX 3JIEMEHTOB?

127. KakoBbl 3aKOHOMEPHOCTH U MPUUNHBI H3MEHEHHUsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB
B Ipejesiax OJTHOU I'pyMibl (TJIaBHOM MOATPYIINEI); B MpeesiaX OJHOro nepuoga’?

128. HazoBuTe BUABI XUMUYECKUX CBS3EH.

129. Yto npencraBisitoT co0oi xumuueckue spiaenus? [IpuBeaure npuMepsl.

130. Uem xumMuueckue SBJICHUS OTINYAIOTCS OT PU3NUECKUX?

131. KakoBbI mpU3HAaKH XUMHUYECKUX peaKuii?

132. ChopmynupyiiTe 3aKOH COXpaHEHHUS MACCHI BEIIECTB MTPU XUMHUUECKHUX PEaAKIUIX.

133. JlaiiTe onpeneneHue MOHATUN «XUMUYECKasI PEAKLUA», «PeareHT», «IIPOTYKT.

134. Kak cocTaBUTh ypaBHEHHE XUMHUECKON peakuun?

135. ITo kakuM npu3HaKaM KJ1acCU(PULUUPYIOT XUMUUYECKUE peaKuu?

136. JlaiiTe ompeaencHUs TOHATHIM «TEPMOXUMHYECKOE YpPaBHEHHE», «TEIJIOBOMN
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ekt peakum», «IK30TEPMUIECKas PEAKIU», «IHIOTEPMHUUECKAS PEAKIUS.

137. Knaccudukaiiys o 4ucily ¥ COCTaBy UCXOIHBIX BEIIECTB U MPOAYKTOB PEaKI[UH.

138. UTo moHMMAIOT MOJI CKOPOCTHI0O XUMHUYECKON pEeaKIIuu.

139. Kakue ¢GakTopbl BIMSIOT Ha CKOPOCTh XUMHYECKUX PEAKIIHIA?

140. Yo Takoe xatanu3? Uto Takoe kataim3aTop?

141. Kakue Buabl KaTanu3a Bbl 3HaeTe?

142. Yto Takoe XMMUYECKOE paBHOBECHE?

143. Kakue pakTopsl BIUSIOT HA CMENIEHNE XUMUIECKOTO PAaBHOBECHS?

144. Kak BiusieT NIpuCyTCTBUE KaTallM3aTopa Ha CMEIIEHUEe XUMHYECKOr0 PaBHOBECHS?

145. ChopmynupyiiTe OCHOBHBIC TTOJIOKEHUSI TEOPUU INEKTPOIUTHICCKON TUCCOIHAIIHH.

146. Yto Takoe 371eKTPOIUTHI?

147. Yro Takoe BogoponaHblii (pH) mokasarens?

148. Yrto Takoe ruapoms3 conei?

149. IlpuBeaure TUIIBI THAPOJIN3A COJIEH.

150. Kakue coequHeHus Ha3bIBalOT KOMIIJIEKCHBIMU. [IpruBeauTe npumepsl.

151. Yto Takoe OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE pEaKuu?

152. Kak paccuuTHIBAIOTCS CTEIICHH OKHCICHUS?

153. [IpuBeauTe MpUMEPHI BAXXHEHIIIMX OKUCIUTEICH U BOCCTAHOBUTEIICH.

154. I'anpBaHWYECKH € AIIEMEHTHI U IIPUHLHUIIBI UX paOOTHI.

155. Yro Takoe anexktponus? [IpuBeaure npumepsl.

156. Ha kakue kiacchl pa3iemnsioT HEOPraHMIECKHE BEIIECTBA, 10 KAKOMY MPU3HAKY?

157. Kak oOpa3yroTcst Ha3BaHHs OKCUIOB?

158. CiocoObl TIOJTydeHHS OKCHJIOB.

159. Ha xakue rpymnmbl pa3aeisitoT OKCHIbI IO XUMUYECKUM CBOICTBaM?

160. Kakue oxcrapl Ha3bIBAIOT «OCHOBHBIMU»? KaKOBBI HX XUMHUYECKHE CBOMCTBA?

161. Kakue OKCHIBI HA3BIBAIOT «KUCIOTHRIMUY? KaKkOBBEI HX XUMUUYECKHAE CBOMCTBA?

162. Kakue okcuibl Ha3bIBalOT «aM(poTepHbIMU»? KakOBBI HX XUMUYECKHE CBOICTBA?

163. KakoBa knmaccudukamnus THAPOKCUIOB?

164. [IpuBeauTe ciocoOb! MOMyUEHUS LIEI04Yeil U HEpaCTBOPUMBIX OCHOBaHUM.

165. KakoBbl XuMHuuyeckue CBOMCTBA OCHOBAHUA?

166. [IpuBenuTe crtocoObl MOMY4YeHUsI OECKUCIOPOIHBIX M KHCIOPOACOAEPIKALIUX KHCIIOT.

167. KakoBbl XuMHUYECKHE CBOWCTBA KUCIOT?

168. JlaiiTe onmpeneneHue coiei, MpUBEAUTE UX 00LIyI0 GOPMYITY.

169. Kak oOpa3yrotcst HazBanus coneii? Kak coctaBistoT GopMyInsl coen?

170. [IpuBeauTe knaccuPUKAIUIO CONEH B 3aBUCMMOCTH OT COCTaBa KUCIOTHOT'O OCTaTKA.

171. IlpuBeaure ciocoObl NoJydyeHUs: aM(POTEPHBIX THAPOKCUIOB.

172. KakoBbl XuMHUY€CKHE CBOWCTBA aM(OTEPHBIX TUIPOKCHIOB?

173. Kak 3aBHCAT KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U THJIPOKCHJIOB OT MOJOXKEHHS
anemeHToB B [ICXD?

174. Yto npencTaBisioT coO0i reHeTHYEeCKHE PSAAbl METaJIOB U HEMETaJI0B?

175. Ha3zoBuTe HayyHbl€ NPUHIUIIBI XUMUYECKOIO ITPOU3BO/ICTBA.

176. Kak ocyiecTBiisieTcs 3aluTa OKpysKarollel cpelibl U OXpaHa TpyAa PU XUMUYECKOM
IIPOU3BOACTBE?

177. llepeunucnure cTagud XUMHYECKOrO IIPOM3BOJICTBA B TPOM3BOACTBE aMMHaKa U
METaHOJIa.

178. Kakue ynoOpeHusi IpUMEHSIOT B CEJIbCKOI'0 X035HCTBE?

179. Kakue ucnosib3yrOT XUMHUECKHE CPENICTBA 3AIUTH PACTCHHI?

180. Kak cBsi3aHa XUMHSI 1 IOBCETHEBHAS )KH3Hb YEIOBEKA?

4.5. OueHoyHble cpeacTBa /IS NPOBeeHUs] POMEeKYTOYHON aTTecTaluu
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Bonpocsl pis nposeaeHus 1u(ppepeHunpoBaAHHOIO 3a4eTa

1. XuMuueckue 3J1eMEHTHL. ATOMLI, MOJICKYJIbI, ITPOCTHIC U CJIIOKHBIC BEIICCTBA.

2. BemrecTtBa oCTOSIHHOTO M IEPEMEHHOI'0 COCTaBA. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

3. Macca atoMOB U MOJIEKyJd. ATOMHas e€AuHWIa Macchl. OTHOCHUTENbHBIE aTOMHas |
MOJIEKYJISIPHAsI MaCChl.

4. Konn4ecTBO BEIIECTBA U €UHUIIBI €ro u3MepeHus. Yuciao ABoraapo.

5. Monspnas macca.

6. CTexnomMeTpuuecKre 3aKOHbI U IOHATHSI XUMHUH.

7. TBepmoe (KpUCTANTUYECKOE WU aMOpdHOE), KHUAKOE M Ta3000pa3HOE arperaTtHbie
COCTOSIHMSI BEILIECTBA.

8. 3akoH ABOraapo u ero cieaCTBHUS.

9. MonspHbIii 00bEM BELIECTB B ra3000pa3HOM COCTOSTHUH.

10. OObenrHEHHBIN ra30BbIN 3aK0H U ypaBHeHUE MeHneneeBa-Kaneipona.

11. Paznuuus Mexay cMecsIMHU M XMMHUYECKUMH coeluHeHusMu. MaccoBas U oObeMHas
JI0JIM KOMIIOHEHTOB CMECH.

12. OTKpbITHE IEPUOINYECKOI O 3aKOHA.

13. WM3orombl. CoBpeMEHHOE TOHATHE XUMHUYECKOro ayeMeHTa. (CoBpeMeHHas
¢dopmynupoBka Ilepuonnyeckoro 3aKoHa.

14. Tlepuoauueckas cucteMa U cTpoeHue aroMa. PU3MUECKUil CMBICI MOPSIKOBOI'O HOMEpa
JJIEMEHTOB, HOMEpPOB TIpynnel U nepuoja. Ilepmogumueckoe M3MEHEHUE CBOMCTB 3JIEMEHTOB:
paznnyca aToma; SHEpruu MOHU3ALNHN; AIEKTPOOTPULIATEIbHOCTH.

15. CoBpeMeHHBIE peaCTaBIEHNs O CTpOeHUU atoMa. KoprycKyisipHO-BOJIHOBOH Ayain3m
4acTULl MUKPOMHpA.

16. IlonsiTue 00 2y1eKTPOHHON OpOUTANIN U JEKTPOHHOM oOJiake. KBaHTOBBIE UncCia.

17. Pacnipenenenue 3J1€KTPOHOB IO SHEPreTUYECKUM YPOBHSM, ITOyPOBHIM U OpPOUTAIISIM B
COOTBETCTBMHM C IIPUHLIMIIOM HaUMEHbLIEH dHepruy, npuHuunoM Ilaymu u npasunom I'ynna.

18. DnekTpoHHBIE KOH(MUTYpallMKi aTOMOB XUMHYECKHX DIIEMEHTOB. BaneHTHbIe
BO3MOKHOCTH aTOMOB XHMHUYECKHUX JJEMEHTOB. OJIEKTPOHHAs KJacCU(UKALUIA XUMHUYECKUX
3JIEMEHTOB: S-, P-, d-, f-31eMeHTHI.

19. Tunsl XUMHUYECKUX CBSI3€H: KOBAJICHTHAsI, HOHHAS, METAJUTMYECKast M BOJIOPOIHAS.

20. IlomsTMEe O  KOMIUJICKCHBIX  coenMHEHHsX.  KoopAMHAalMOHHOE  YHCIIO
KOoMITJIeKcooOpa3oBarens. BHyTpeHHsS 1 BHEHIHSAs cepa KOMITJICKCOB.

21. HomeHnkaTypa KOMIUIEKCHBIX COeAMHEHHH. X 3HadyeHue.

22. TloHsiTHE O HEOPraHUYECKUX U OPTaHUYECKUX MOTUMepax.

23. IloHATHE O JUCIEPCHBIX CHCTEMAX.

24. Knaccuukanus XMMUYECKUX PeaklUi B OpraHM4ecKoi 1 HEOPraHUYeCKOM XMMUH.

25. BHyTpeHHSsT SHEprus, OSHTaIbNUsA. TermnoBod 3SP(GEeKT XUMHUYECKHX PEaKIHid.
Tepmoxumuueckue ypaBHEHUs. DHTPOIUS.

26. Tlonstne o ckopocTH peakiuii. PakTophl, BIMSAIONME HAa CKOPOCTb XHUMHYECKOU
pEaKIMH.

27. Karanu3aTopsl M KaTalii3: FTOMO- U T€TePOreHHbII, UX MEXaHU3MBI.

28. [loHsATHE 0 XUMMUYECKOM PAaBHOBECHUHU.

29. ®dakropbl, BIHAIOIME HAa CMEUICHHE paBHOBECHUS: KOHILEHTpallMs, MJaBJICHUE,
temnepatypa (npuHuun Jle Illarense).

30. @usuko-xuMHYecKass IpUpoJa pPACTBOPEHHMsT M  PacTBOpoB. B3aumoneiictBue
pacTBOPUTEIIS U paCTBOPEHHOIO BEIIECTBA. PaCTBOPUMOCTD BELIECTB.

31. CrocoObl BbIpaX€HHsI KOHIIGHTPAIMM PACTBOPOB: MaccoBas JOJsI PacTBOPEHHOI'O
BellecTBa (ITPOLEHTHAS ), MOJISIPHASL.

32. Teopust >neKTpOUTHYECKON auccoruanui. CTeneHb AMEKTPOJUTHIECKON TUCCOMAIIITT
1 GakTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPETHUE DTIEKTPOIMUTHI.

33. [uccoumaumst BoAbl. Bomopoauslii mokazatensb. Cpena BOIHBIX — pacTBOPOB
IEKTPOIIUTOB.

34. T'uaponus colel, TUTIBI TUAPOIIN3A.
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35. Crenenp okucieHus. OKHCICHHE W BOCCTaHOBJCHHE. BakHeillmme OKHCIHTENH H
BOCCTaHOBUTEIIN.

36. Knaccudukanusi OKUCIUTENTFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

37. Meronpl COCTaBIICHUS YPAaBHCHHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuid. Meto
ANIEKTpOHHOro OanaHca. BnusHue cpeapl Ha NpOTEKaHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
IIPOLIECCOB.

38. DnexkTponHble MOTEHUMANbl. P CTaHOApPTHBIX  3JEKTPOAHBIX  MOTEHIIMAJIOB
(2MIEKTPOXUMHYECKHUH PsiJl HANIPSKEHUI METalIoB).

39. N'anbBaHMYECKHE HIEMEHTHI U IIPUHIIUIIBI UX Pa0OTHI.

40. T'anbBaHMYECKUE DIIEMEHTHI, MPUMEHSAEMBIE B XU3HU: CBUHIOBAas aKKyMYJATOpHas
Oartapesi, HUKeIb-KaJMHEBbIe OaTapeu, TOMIMBHBIE 3JIEMEHTHI.

41. DAeKTpoIu3 pacryiaBoB COJIEH.

42. DAeKTpoIn3 BOIHBIX PACTBOPOB C HHEPTHBIMHU U PACTBOPHUMBIMU AJIEKTPOIaMHU.

43. [IpocThie U CIIOKHBIE BEILIECTBA.

44. Oxcuapl, UX KjaccuuKalus, ciocoObl OMy4EHUs 1 XUMUYECKHE CBOM CTBA.

45. OcHoBaHus, UX KiaccupuKalus, criocoObl MOTYYeHNUs U XUMUYECKHUE CBOMCTBA.

46. Kucnotsl, MX KJIacCHU(pHUKAIUs, CIIOCOOBI MOIY4YEeHUS U XUMUYECKUE CBOWCTBA.

47. Cpennue coiu, UX Kiaccu(uKaius, CiocoObl MOMy4eHUs U XUMHUYECKHe CBONCTBA.

48. Conu cpegHue, KUCIbIe, OCHOBHBIE U KOMILICKCHBIE.

49. AMOTEpHOCTh OKCHIOB M THAPOKCHUIOB IMEPEXOJHBIX METAJIOB: B3aHMMOJCHCTBUE C
KHUCIOTaMU U ILEJI0YaMH.

50. TTonoxxeHue MeTasioB B IEPUOJUUECKON CUCTEME U OCOOCHHOCTH CTPOEHHUS UX ATOMOB.

51. IlpocThie BemecTBa - METAJIbL: CTPOCHUE KPUCTAJUIOB M METAJNIMYECKass XMMHUYEeCcKast
CBSI3b.

52. TloHsiTHE KOPPO3UU METAIOB. XUMHUYECKask KOPPO3Us. DIEKTPOXUMHUECKass KOPPO3HsI.
Crioco0bl 3alIUTH METAIIIOB OT KOPPO3UH.

53. O0uMe crnocodb! MoMydyeHUs] MeTaJIoB. MeTamyprus U ee BUABL.

54. Ilonoxenue HemeTamioB B llepuomnueckoil cucreme, OCOOEHHOCTH CTPOEHHUS HX
aTOMOB. DJIEKTPOOTPULIATENBHOCTD.

55. Hemerasuibl - mpocThi€ BEIIECTBA.

56. bmaropoxHbele Tra3bl. DJEKTPOHHOE CTPOCHHE AaTOMOB OJAaropoJHBIX Ta3oB U
0COOCHHOCTH UX XUMHYECKHX U (PU3NIECKHX CBONCTB.

57. Bomopon. M3oromsr Bomopoma. OKUCIUTENbHBIE W BOCCTAHOBHUTEIBHBIC CBOHCTBA
BO/IOPO/Ia, €ro MOJyYeHUe U MIPUMEHEHUE.

58. Boxa. Ponb BonbI kKak cpenooOpa3yromiero BEmecTBa KIETKU. JKOJIOTUUYECKHE aCTIEKThI
BOJIONOJIb30BaHUSI.

59. Hlenounbie Metamibl. OOLas XapakTepUCTUKa IIENOYHbIX MeTauioB. [lomydenue,
¢bu3nyecKkrue 1 XUMHUYECKHUEe CBOMCTBA IIETOYHBIX METAJIOB.

60. PerynartuBHas poJib KAaTHOHOB Kajusi M HaTpusi B JKUBOH KkieTke. [lpuponnbie
COEMHEHHUS HaTpUsl U KaJlusl, UX 3HAaUCHHE.

61. OOmas xapakTepHCTUKa MIETOYHO3EMENbHBIX MeTauioB. Kampiuii, ero moiydeHue,
¢u3nyecKkue 1 XUMHUYECKHE CBOICTBA.

62. Baxuelimne coeAMHEHUs KaJblus, UX 3HaUeHue U npumeHeHue. Kanpumii B npuposne,
ero OMoJiIoruyecKas posb.

63. Amomunuid. [Tonydyenue, puznyeckue U XUMUYECKHAE CBOMCTBA AIFOMUHUS.

64. BaxHellue COCAMHEHHWS aIOMHHHS, WX CBOMCTBA, 3HAYCHHE M IIPUMCHCHHE.
[IpuponHbie coequHEHUS aTIOMUHHUSL.

65. Yraepon u kpemuwuii. [Ipocteie BemecTBa, 00pa3oBaHHBIE YTHMH 3JIEMECHTAMH.

66. OKcUIBl ¥ TUIPOKCHUIBI YTIIEPOIa U KPEMHHUSL.

67. BaxxHelime cou yrobHOW U KpeMHUEBOU KUCIOT. CHITMKATHAS TPOMBIIUICHHOCTD.

68. ['asoreHsl - MPOCTHIE BELIECTBA: CTPOCHUE MOJIEKYJI, XUMHUYECKHE CBOMCTBA, TOTy4YEeHH e
U IIpPUMEHEHHUE.

69. Baxkueiime COCAMHCHUS I'aJIOTCHOB, NX CBOﬁCTBa, 3HAYUCHUC U ITPUMCHCHUC. I'anoreuns!
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B IIpupojie. buonorndeckas posb rajoreHos.

70. XanpkoreHsl - mpocThie BemiecTBa. Ajuorponus. CTpoeHHe MOJEKYJ aIOTPOIMHBIX
MOJAM(HUKALMKA U UX CBOMCTBA. [loJlydeHre 1 IPUMEHEHHUE KUCIIOPO/Ia U CEPBI.

71. XanbKOreHsl B MpUpoje, uX OMOJIOru4ecKas poJib.

72. CtpoeHue MOJIEKYJIbI a30Ta U aJUIOTPONHBIX MoAudukauuii pochopa, ux pusnueckue u
XUMHUYECKUe CBoiicTBa. Bogoponubie coequuenus azora u docdopa.

73. Oxcupel a3ota u pocdopa, COOTBETCTBYIOMNE UM KUCIOTHL. COJM ATUX KUCIIOT.

74. CBoiCTBa KHCIOPOJHBIX COENWHEHMI a3oTa u (ocdopa, X 3HAUCHUE U TPUMEHEHHUE.
A3ot u pocdop B mpupose, ux Ouonornueckas poib.

75. Yrnepoxg u ero amtorpornus. CBoiCTBa aIOTPONHBIX MoOAU(UKANMA yriepoma, WX
3HAYCHHUE U TIPUMCHEHUE.

76. OKCUIBI U TUAPOKCHIBI YTIIEPOaa U KPEMHHUS, IX XUMHUYECKUE CBOWCTBA.

77. Comu yroapbHOW W KPEMHHEBBIX KHCIOT, UX 3HAYCHHE W TPUMCHEHUE.
[Ipupomgoobpa3zyroias poiap yriaepozaa st )KUBOKH U KPEMHUS JJ1s1 HEKUBOU MPUPOIBI.

78. Ocobennoctu crpoeHus atromoB d-asementoB (IB-VIIIB-rpynm). Mens, uuHk, xpom,
YKEJIe30, MapraHell Kak MpoCThI€ BEIIECTBA, NX (PU3NUECKHE U XUMUYECKHUE CBOMCTBA.

79. HaxoxneHre nepexoJHbIX METAJIJIOB B IPUPOJIE, UX MOJTydyEeHUE U 3HAUCHHUE.

80. Coenunenust d-31€MEHTOB C pa3UYHBIMHU CTENEHSIMH OKUCIICHUS. XapaKTep OKCUAOB U
TUAPOKCUJIOB ATUX JIEMEHTOB B 3aBUCUMOCTU OT CTEIEHU OKHCJICHUS MeTalla.

81. Xwmmueckas MPOMBIILIICHHOCTh M XUMHUYECCKHE TEXHOJOrMu. HaydHble MpPUHIUTIBI
XUMHUYECKOTO MTPOU3BOJICTBA.

82. 3ammTa OKpyKaromen cpenbl 1 OXpaHa Tpyda MPH XUMUIECKOM IPOU3BOJICTBE.

83. OCHOBHBIC CTaJIUM XUMHUYECKOTrO Mpou3BoAcTBAa. CpaBHEHHE MPOM3BOJICTBA aMMHAaKa M
MeTaHoJIa.

84. Xwumu3zanus CEIIbCKOIO XO3iHCTBA W €€ HaIpaBJICHHS. VYnobpenuss u ux
KJ1accu puKanus.

85. XuMunueckue cpecTBa 3alluThl pacTeHUH.

86. Xumudeckoe 3arpsi3HeHHe OKpYKaroliei cpepl. BuoTexHomorus u reHHas HHXCHEepus.

87. XuMus W MOBCEIHEBHAS JKM3Hb uyelloBeKa. JlomaliHss anTeka. MOIOIIUE M YHCTSIIHNE
cpenctBa. CpenctBa 00pbOBI ¢ OBITOBBIMU HACEKOMBIMU. CpecTBa IMYHON TUTHEHBI U KOCMETUKH.

88. Xumusa m muma. MapKuUpOBKM YMAKOBOK THINEBBIX M TUTHCHHYECKUX MPOMYKTOB H
YMEHUE UX YUTATh.

89. Dxonorus KuauIia.

90. Xumus ¥ TeHETHKa YeI0BeKa.

91. IIpeamer opraHUYECKOl XUMUH, €€ 3HAYCHHE.

92. OcHOBHBIE TOJIOKEHUS TEOPHUH XUMUYECKOT'O CTPOCHUSI.

93. Busl n30MepHH.

94. Knaccuukanusi OpraHU9eCKUX COCAMHCHUH.

95. IlonsTe 0 GyHKIMOHATIBHBIX TPYIIAX U TOMOJIOTUYECKUX PSAAAX.

96. OCHOBBI HOMEHKJIATYPBI Opranndeckux coenuHenuid. [Ipasmma MIOITAK.

97. Tunsl 1 MEXaHU3MBI OPraHUYECKUX PEAKIINH.

98. M3oMepusi, HOMEHKJIATYpa, CIOCOOBI TOTYyYSHHS M XHMHYECKHE CBOICTBA AJIKAHOB.

99. Mzomepusi, HOMEHKJIATYpa, CIIOCOOBI IMOJTYyYEHUsI U XUMHUYECKHUE CBONCTBA aJIKCHOB.
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Hpnaoxenune 1

Jluct nepuoanyecKnx NpoBepoK padoyeii mporpaMmsbl
¥ HH(popManusi 0 BHECEHHBIX N3MEeHEHHUAX

[ToTpeOHOCTH
JIOIKHOCTHOE JIHIIO, B KOPPEKTUPOBKE
MIPOBOJIUBIIIEE azaHueM HNudopmarus 0 BHECEHHBIX
Jara
nposepky: ©.1.0., COOTBETCTBYIOIINX U3MEHEHU X
JTIOIDKHOCTD paszznenoB paboueit
IPOrPaMMBbl

48



		2023-11-28T12:44:01+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ВОРОНЕЖСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ ИМЕНИ ИМПЕРАТОРА ПЕТРА I"
	Подпись документа




