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Pa6ouas nporpamma nucuumasl CO0.01.07 «Xumus» pazpaboTaHa Ha OCHOBE:

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

denepanbHOr0  rOCYIapCTBEHHOTO  00pa3oBaTEIbHOrO  CTaHAApPTa  CpPEeIHEro  OOIIero
oOpazoBanus (yrBepkaéH IIpukazom MunucrepcTBa oOpa3oBaHus ¥ Hayku Poccuiickori denepanuu
ot 17 mas 2012 1. Ne 4130, pen. ot 12.08.2022 1.);

denepadbHOTO  TOCYZAapCTBEHHOTO  oOpazoBarenbHoro  crangapra (DPI'OC)  cpemnero
npodeccruonansHoro obpazoBanus 1o crnenransbHocTH 19.02.12 «TexHomoruss MpoayKTOB MUTAHUS
JKUBOTHOTO TPOUCXOXKIICHHS», YTBEPKJACHHBIM TPUKa30oM MHUHHUCTEpCTBA OOpa3oBaHHWS U HAyKH
Poccwuiickoit @enepanun ot 18.05.2022 r. Ne 343.

[Tpumepnoii paboueil mporpamMmbl cpernHero obmero oOpazoBanusi COO.01.07 «Xumus»
(6a30BBIil YPOBEHB)

[TpumepHoii mporpamMmbl BochuTaHus (omoOpeHa pemieHueM (denepanpbHOro  yuyeOHO-
METOJIMYECKOro 00beTMHEHHMSI 110 001meMy oOpa3zoBanmio, mpoTokos oT 02.06.2020 . Ne 2/20).

/
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CocTaBuTeIb: ////L/ 3saruna O.B.

Pabouass mporpamMa paccMOTpeHa W YTBEp)KAE€HA Ha 3acelaHuH Kadeapbl TyMaHWTapHBIX U €CTECTBEHHO-
Hay4uHBIX AuciuIumH (mporokos Nell ot 30.06.2023 .)

. . / v
3aBenywomuii kadeapoii: i (/jfﬁ,c_’/éuu/ D Bacuiaenko O.B.

Pabouas mporpamma paccMoTpeHa U yTBEprKAeHa Ha 3ace/laHu{ MpPeAMETHOH (IMKIOBOM) KOMUCCHHU (TTPOTOKOI
Nell or 30.06.2023 1.)

Ipencenarens mpeaMeTHON (IIUKJIOBOIT) KOMHCCHUI //-4/ 3psaruna O.B.

L
3aBenyrwowmuii ornesenuem CIIO / I'opananos C.A.



1. MACIIOPT PABOYEM MPOT'PAMMBI JUCHUILIUHBI CO0.01.07 «Xumusi»

1.1. Ob6saacTh NpUMEHEHHS POTPAMMBI
PaGouas mporpamma muctnumiuHel COO.01.07 «Xumus» sBISIETCS YacThIO OCHOBHOM
npodeccuoHanbHOl 00pa30BaTEIbHONW MPOTrPaMMBI TOJATOTOBKH CIIEIIMAIUCTOB CPEIHETr0 3BEHA 10
coenuanbHocTd 19.02.12 «TexHonorus npoayKTOB MUTAHUS JKUBOTHOIO HPOUCXOKICHUY.

1.2. MecTto nucunnmiaunsbl B cTpykrype OIIIICC3
Hucrunmuraa COO.01.07 «Xumusy sBIsgeTcs yY4eOHOW TUCHUIIIMHOW 00s3aTeIbHOM
npenmetHoit obnactu «EctectBennbie Haykm» PI'OC cpemnero obmiero oOpazoBaHus U 0a30BOM
JUCIMILTHHON ob01eo0pa3oBaTtensHoil moaroroBku CIIO u peanusyercs 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:
Heabro aucuunmmasl COO0.01.07 «Xumus» asngercd GOpMUPOBAHME OCHOB HayKH XUMHH,
KaK 00JIaCTM COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOW NESITENbHOCTU YE€JIOBEKAa U OIHOr0o W3
KOMIIOHEHTOB ~ MHPOBOH  KyJNbTYpBl, MpPEACTaBICHHWA: O MaTepHAJLHOM €IUHCTBE  MHDA,
3aKOHOMEPHOCTAX U I03HABAEMOCTHU SIBICHUH MPHPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK
U e€ Bey1el poiu B 00eCreuyeHUH yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA.

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

3a1a4:

- BOCIIUTaHUE YOEXJIEHHOCTU B IO3HABAEMOCTH SIBJICHMH NPHUPOABI, YBaXKEHUS K IMpOLECCY
TBOpYECTBA B O0JIACTH TEOPETUYECKUX M MPUKIAJHBIX HCCIEJOBAaHUN B XUMHUH, (HOPMHUpPOBAHUE
MHUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

- pa3BUTHE IO3HABATEJbHBIX HMHTEPECOB, MHTEIEKTyalbHBIX M TBOPUECKHX CIHOCOOHOCTEH
oOyuaronmxcs, (opMUpOBaHME y HHX CO3HATEJIbHOTO OTHOIIEHHUS K CaMo00pa3oBaHHUIO U
HENpEephIBHOMY O0pPa30BaHHUIO KaK YCIOBHMIO YCIEIIHOW MNpoQeccuoHalbHONM U 00IeCTBEHHOU
JESITEIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS! K CBOEMY 3/I0POBBIO M IOTPEOHOCTH B 310pOBOM 0Opasze
KHU3HH;

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

I[lnanupyemble TMYHOCTHBIE Pe3yJIbTATHI 0CBOCHUSA Y4eOHOW JUCHUIIIMHBI:

- (hopMHpOBaHHE YYBCTBA TOPJOCTU M YBaXKEHHS K MCTOPHHM U JOCTH)KEHHUSIM OTEYeCTBEHHOU
XUMHUYECKON HAayKH; XUMUYECKH I'PaMOTHOE MOBEICHNE B TPO(ecCHOHANbHOM e TeIbHOCTH U B OBITY
pu o0palleHUuu ¢ XUMUYECKUMHU Bell[eCTBAMU, MaTepHalaMH U MpolleccaMu;

- TOTOBHOCTh K MPOJOJDKCHHIO OOpa30BaHWsA M TOBBIIMICHHUS KBAIM(PHUKAIUU B H30paHHOU
npodeccCuoHaNBbHOM AESITENBHOCTH U 00BEKTHBHOE OCO3HAHHUE POJIM XUMUYECKUX KOMIIETEHIIMHA B 3TOM;

- YMEHHE HCIOJb30BaTh JOCTHIKEHUS COBPEMEHHOM XHMMHUYECKOM HAyKH W XUMHUYECKUX
TEXHOJIOTUM  JII1 TOBBIIIEHUS COOCTBEHHOTO MHTEIJIEKTYaJbHOTO Pa3BUTUS B BBIOpaHHOMU
npo¢ecCHOHATbHON AESITEbHOCTH.

IInanupyemble MeTanpeaMeTHbIE Pe3yabTAThHI 0CBOCHHUS Y4€OHOI THCIUILIUHBI:

- YMEHHE WCIOJh30BAaHUS PA3IMYHBIX BUJOB TO3HABATCIBHOW JEATEIHHOCTH W OCHOBHBIX
MHTEIUIEKTYaJbHBIX Ollepanuii (MMOCTAHOBKH 3a7aud, (HOpMyIHpOBAHHS TUIIOTE3, aHAM3a U CHUHTE3a,
cpaBHEHUs, 0000IICHHS, CHCTEMaTH3allUH,

- TOTOBHOCTh K BBIABICHHIO INPHUYUHHO-CIICACTBEHHBIX CBsI3€H, IIOMCKA aHAJIOTOB,
(bopMyITUPOBAHUS BBIBOJIOB) JUISl PEIIICHUS TTOCTABJICHHOW 3a/1a4H;



- NMPUMEHEHHE OCHOBHBIX METOJOB TO3HAHWS (HAOIIOJACHHS, HAYYHOr O SKCIICPUMEHTA) IS
W3YYCHUS PA3IMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HUKAET
HEO0OXOIMMOCTb CTaJIKUBATHCS B Ipo(eccHoHaNbHON chepe;

- HKCIOJb30BAHHWE PA3JIMYHBIX HCTOYHUKOB IS TOJYYCHUS HHQPOPMAIMM O XUMHUYECKUX
npoieccax, YMEHHE OLEHHTh €€ JOCTOBEPHOCTh Ui JIOCTHIKCHHS XOPOIIUX pE3yJIbTATOB B
npodeccruoHanbHOI chepe.

I[Inanupyemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHUS Y4eOHOM INCHUILIUHBI:
3HATh/ MIOHUMATh:
- 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, OOBSACHSITH PE3yIbTATHI IPOBEICHHBIX OMBITOB U JIeTaTh BBIBOJIBL;
- HOPUMCHATH MCTO/JblI HAYYHOI'O IIO3HAHUS (Ha6J’IIO,Z[eHI/Ie, OIIMCAaHHC, I/ISMGPGHI/IG) opu  pCHICHUHA
IMMPAKTUICCKUX 3aa4.

HCIO0JIL30BAaTh NPHOOpPeTeHHbIe 3HAHUS M YMeHHS] B NMPAKTUYECKOH [1esiTeJIbHOCTH

NOBCEe/IHEBHOM KU3HHU JJIS:

- (opMupoBaHHus COOCTBEHHOI TMO3UIMU IO OTHOIICHHWIO K XHMHYECKOW HH(OpMAIIHH,
MOJy4yaeMoOU U3 pa3HbIX HCTOYHHUKOB;

- IPUMEHEHUS METOJI0B ITO3HAHUS TP PEIICHUH IPAKTUUECKUX 3a/1a4;

- coOuoJIeHusl MPaBUJ TEXHUKH OE30MaCHOCTH IpPU MCIOJIb30BAaHUM XMMHYECKUX BEIIECTB B
MPAaKTUUECKON JIESTEIIbHOCTH U TTIOBCEAHEBHOM KU3HU.

1.4. KoinyecTBO 4aCOB HA OCBOEHHME YU4eOHOW JUCUMILIUHBI.

VYyeOnas Harpyska (Bcero) 176 yacoB, B TOM yucie:

- o0s13aTenpHas ayIuTOpHasl yueOHast Harpy3ka o0ydaromierocs - 132 gaca;

- UHIMBHlyaJIbHBIA POEKT — 32 yaca;

- IPOMEXYTOYHAas aTTecTalus — 6 4acoB;

- KOHCYJIbTalluK — 2 Yaca;

- camocTosiTeNbHast paboTa o0yuaromierocs — 4 gaca.



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) 66 110 176
Oo0s13aresibHAsI ayIUTOPHAas Harpy3ka (Bcero), B TOM 50 84 134
yucie:
- JIEKLIUU 16 40 56
- IPaKTUYECKUE 3aHATUA 34 42 76
CamocTosiTesbHasA padoTa 4 4
HHAUBHUAYAJIBHBIH POEKT 16 16 32
MPOMEKYTOYHAA aTTeCTAlMsA - 6 6
KoncyabTanumn - 2 2
®opma NPOMeKYTOYHOM aTTeCTAlMH 10 JHCUHHILIMHE:
-nu(pPpepeHPOBAHHBIN 3a4eT +
-3K3aM€H +




2.2. Temaruueckuii mian u cogep:kanue qucuuminasl CO0.01.07 «Xumusp»

HaunmeHnoBanmue Coaep:kanue y4eOHOIro Marepuana, 1a00paTopHbIe U NPaKTHYecKHue padoThl, caMOCTOATeIbHas padoTa Ob6bem yacos
pa3aesioB M TeM 00y4aruXxcs
1 cemecTp
BBenenue Jlekumsi, ypok. Hayunbie MeTOAbI MO3HAHUS BEIIECTB U XMMHYECKHUX SIBJICHUU. Posb SKCeprMEHTa U TEOpPHUH B 1
XxuMud. 3HadueHne xumuu Tpu ocBoeHuu mnpodeccuid CIIO u cnenmanpHOcTeit CIIO ecTecTBEHHO-HAy4YHOTO
npo st MpodeccroHANTEHOT0 00pa30BaHMUSL.
Paznea I. Teopernueckue 0CHOBbI XUMUH.
Tema 1.1. Jleknusi, ypok. Atom. CoctaB aTOMHBIX sfep. Xumudeckuil snemeHT. M3oromsl. KopnyckymnsipHO-BOJIHOBOM 1
CTpoenne aToma. | AyalusM, JBOICTBEHHas npupoga 3iekTpoHa. CTpoeHHe 3JIEeKTPOHHBIX 000J04YEK aTOMOB, KBAaHTOBBIE YHCIIA.
DHepreTuveckrue ypoBHH M MOIYPOBHU. ATOMHbBIE opOuTamu. Kinaccudukanus XuMHYECKUX 3JIEMEHTOB (s-, p-, d-,
f-anemenTsl). PacnpeneneHue 37IeKTPOHOB 1O aTOMHBIM OpPOWTAJNISIM; HPUHIMII MUHHUMYMa SHEPrUU, MPHHIUII
[Taynu, npaBuno XyHnaa. DJIeKTPOHHbIE KOH(UTYpAaIlMH aTOMOB 3JEMEHTOB MEPBOrO - YETBEPTOrO MEPUOIOB B
OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(UTypanuu HoHOB. [loHsATHE 00 SHEPruu MOHU3AIINH,
SHEPrUU CPOACTBA K IJIEKTPOHY. DJIEKTPOOTPULIATEIbHOCTb.
IIpakTnyeckoe 3ansitue. «CTpOCHUE aTOMaY. 4
Tema 1.2. | Jlexkums, [lepuonnueckuii 3axkoH u Ilepuoanueckas cucrema xumuueckux sneMmentoB J[.M. MenneneeBa. Cs3b 1
Ilepuoauyeckuii | NEPUOAUYECKOrO 3aKoHa U llepuoandeckoil cuCTeMbl XUMUYECKUX JIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUS
3aKOH U aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHMSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX
Ilepuoauyeckasi | BELIECTB 10 Ipynnam U nepuoaam. JHadueHne nepuoandeckoro 3akona J[ 1 Menneneesa.
CHCTEMA
XHMHYECKHUX IIpakTnueckoe 3anaTue mo teme «lleprnonnuecknii 3akoH u Ilepuoguyeckast cucrema XMMHUYECKUX 3JIEMEHTOB 2
agemenToB .M. | JI.1. Menneneeay.
MenpaeieeBa.
Tema 1.3. Jlekumus, ypok. XuMHuYecKass CBSI3b. BHAbl XHUMHUYECKOW CBA3U: KOBAJCHTHAs, HWOHHAs, METaJUIMYeCKas. 2
Crpoenue MexaHnu3Mbl 00pa3oBaHUs KOBAJEHTHOM CBsI3U: OOMEHHBIH U JIOHOPHO-AaKLENTOPHBbINA. DHEpPrus U JJIMHA CBS3H.
BeleCTBA. [TonsipHOCTh, HANpPaBIEHHOCTb M HACHIILAEMOCTh KOBaJeHTHOW cBsi3U. KpaTHbie cBs3u. Bogopoanas cBs3b.
MHoroo6pasue | MexMoneKyIspHble B3auMoeiicTBUsA. BaleHTHOCT M BaJIeHTHBIE BO3MOXXHOCTU aTOMOB [ MOpuan3anus aTOMHBIX
BELLECTB. opbutaneit CBs3b SJEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUECKUM CTPOCHUEM (Ha MPUMeEpe COSAUHECHUN

AJIEMEHTOB BTOpOro mnepuopa). lIpemcraBieHne o KOMIUIEKCHBIX coenuHeHusx. CocTaB KOMIUJIEKCHOIO HOHA:
KOMIUIEKcooOpa3zoBarens, Juraasl. KoopaumHanmumonHoe unciio. HoMmeHkIaTypa KOMIJIEKCHBIX COEIWHCHHM.
3HaueHHEe KOMIUIEKCHBIX coenuHeHuu. [loHdaTMe 0 KoopAuMHAaMOHHOW XuMHH. .BemiectBa MOJIEKYJISIPHOTO H
HEMOJIEKYJIIPHOTO CTpOeHUs THIbl KPUCTAJUIMYECKHX PEHIETOK (CTPYKTyp) U cBoiicTBa BemlecTB. [loHsATHE O
JUCIIEPCHBIX cucTeMax. MctuHHbIe pacTBOpPHL. [IpeacTaBieHre 0 KOUIOWIHBIX pacTBOpax. CIiocoObl BhIpaXKEHUS




KOHIICHTPALlMM PAaCTBOPOB: MAacCOBas JOJA BEINECTBA B pPacTBOpPE, MOJApHAas KOHIECHTpauus. Hacelmennelie u
HEHACBIIIEHHbIE  PAacTBOpPbI, pacTBopuMocTb. Kpucramioruapatsl. Knaccudukanus ©  HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB. TprUBHaNbHbIC Ha3BaHUS OTAEIIBHBIX IIPEACTABUTEIICH HEOPraHUYECKUX BELIECTB.

IIpakTHyeckoe 3ansaTHe MO TeMe «CTpoeHHE BemecTBa. MHOrooOpasue BEIecTB.

Tema 1.4. Jlekuusi, ypok. Knaccudukamuss XUMHYECKHX pEaKIHi B HEOPraHUYECKOW W OPraHMYECKOW XWMHHU. 3aKOH
XumMnyeckue COXpaHEHHsI MAaCcChl BEUIECTB; 3aKOH COXPAaHEHUS U MPEBPALICHUSI SHEPIUH MPH XUMUYECKUX peakuusix. TeroBeie
peakumuun P PEKThI XUMUUECKHIX peakiuid. TepMoxumuueckue ypaBHeHUsI. CKOPOCTh XUMUYECKOM PEaKINy, €€ 3aBUCUMOCTb
OT pa3nuyHbIX ()aKTOpoB. I'oMoreHHble U reTeporeHHble peakuuu. Katamus u katanuzatopsl. OOpaTumbie U
HeoOpaTuMble peaklnu. XuMudeckoe papHoBecue. KoHcTaHTa Xxumuueckoro papHoBecusi MakTophl, BIAUSIONINE HA
MOJIOXKEHUE XMMHYECKOrO PAaBHOBECHS: TEMIIEpaTypa, [1aBJI€HME M KOHLIEHTPAalUM BELIECTB, yYacTBYIOIIHUX B
peakiuu [Mpunnun Jle llatense. DnexkTpomutuueckas nucconuanus. CHIbHBIC U cla0dbie AIeKTPoauThl. CTerneHb
nuccounarnuu. MonHoe mpousBeaeHne Boasl. Cpeaa BOAHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHAs, IICIOYHAS.
Bonoponnsiii mokasarens (pH) pactBopa. T'mmpomms coneit. Peaknuu wnonHOro oOmena. OKHCIMTENBHO-
BOCCTaHOBUTENbHbIE peakuuu. CreneHb okuciaeHuss. OKUCIUTENb U BOCCTaHOBUTENb. [Ipomeccsl okuciaeHus u
BOCCTAHOBJICHUSA. BakHeWIMe OKHCIMTENM M BOCCTAHOBHTENU. METOHI JJIEKTPOHHOro OamaHca. DIEKTPOJIH3
pacTBOPOB U PACILIABOB BEIIECTB.
IIpakTHuyeckoe 3aHsATHE 110 TeMe K XUMHUUYECKUE PEAKLIUI.
Pa3nen |l. Heoprannueckasi Xumusi.
Tema 2.1. Jlexkums, ypok. [lonoxenune Hemeramnos B [lepuoandeckoii cucreMe xumMmuueckux 3yeMeHToB [[.M. MenneneeBa u
Hemeranbl, O0COOEHHOCTH CTPOCHHUsI UX aToMoB. DU3HUYECKHE CBOWCTBA HEMETAJUIOB. AJUTOTPONUsS HEMETAJUIOB (Ha MpUMeEpe
o0uas KHUCIIOpoAa, cepbl, hocdopa u yriepoaa).
xapakrepucTuka. | [IpakTudeckoe 3aHsaTHe 0 TeMe «Hemerasuibl, 00111asi XapaKTEPUCTUKAY.
Tema 2.2. Jleknusi, ypok. Bomopoxn. Ilomyuenue, (usmyeckne M XMMHUUYECKHE CBOICTBA: pEAKIHH C METAUIAMU H
Bonopon HEMeTaJulaMU, BOCCTAaHOBUTEbHBIE cBOMCTBA. ['uapubl. TonaMBHBIE 3JIEMEHTBHI.
IIpakTnuyeckoe 3ausitue mo Teme «Bomopoa»
Tema 2.3. Jlexuusi, ypok. ['anorensl. HaxoxaeHue B mpupoze, crnocoObl MoMydeHus, PU3NIecKne 1 XUMUYECKHEe CBOWCTBA.
I'anorens. [amorenoBogopoasl.  BakHeimme  KHUCIOpOACOIEp)KAIIME COCNMHEHHS rajoreHoB. JlaGopaTopHbie U
MPOMBIIIICHHBIE CIIOCOOBI TONydeHus TanoreHoB. [IpiMeHeHre raloreHoB M UX COeAMHEHUN
IIpakTHuyeckoe 3aHsiTHe 10 TeMe «[ aJoreHsl».
Tema 2.4. Jleknusi, ypok. Kucmopon, o3oH. JlabopaTopHbie W TNPOMBINIICHHBIE CIOCOOBI TONYYCHHS] KHCIOPOJA.

Kucaopon, cepa

duznyeckue M XUMHUYECKHE CBOMCTBA M NpHUMEHEHHEe Kuciopoga M o30Ha Okcuasl u nepokcuiabl. Cepa.




Haxoxxaenue B mpupoje, cnocoObl MoaydeHus, pU3ndeckue U XumMuueckue cBoictBa. CepoBon1opoa, Cyb(ub.
Oxkcup cepoi(I1V), okcun cepwi(VI). CepHucrtas u cepHas KUCIOTBI U UX coyd. OCOOEHHOCTH CBOMCTB CEpPHOMN
KUCIOTHI. [IpuMeHnenue cepbl U €€ COeTUHEHNH.

IIpakTuuyeckoe 3ansiTue no rteme «Kucnoponu, cepay. 2
Tema 2.5. Azor, | Jleknusi, ypok. A3oT. Haxoxnenue B mpupome, crocoObl MoidydeHus, (U3NYecKue M XMMHUUYECKHE CBOWCTBA. 1
dochop Ammuak, HUTpubl. OKcuabl a3ota. A30THCTast U a30THAs KUCJIOTHI U MX coiau. OCOOEHHOCTH CBOMCTB a30THOMU
kucinotel [IpuMeHeHne a3otra m ero coeauHeHui. A3oTHbIe ynoOpenus. Dochop. Haxoxnenwe B mpupoje,
croco0b! mosryyeHus, puznyeckne u xummuueckue cBorictBa. @ocounsr u dpochun. Oxcuasl pocdopa, pochopHast
kucnoTa u e€ conmu. Meradochopnas u mupodocdopras KucnoTel, pochopuctas u GochopHOBATUCTAST KUCTOTHI.
ITpumenenue dhochopa u ero coequuenuii. @ocopHbie yaoOpeHus
IIpakTH4Yeckoe 3aHATHE 1O TeMe «A30T, pocdop 2
Tema 2.6. Jlekuusi, ypok. YriepoJ, HaxoxkJeHHe B Mpupoie. AJUIOTpornHble Moaudukanuu. Ou3ndyeckue U XUMHUECKHe 1
Yraepon, CBOICTBA MPOCTHIX BEHIECTB, 0Opa3zoBaHHbIX yrieponoM. Oxcun yriaepona(ll), oxcun yrnepoma(IV), yrompnas
KPeMHHH KHUCIoTa M €€ coilu. AKTUBHUPOBAaHHBIM yroiib, ajacopouus. @yisepeHsl, rpadeH, yriepoiHble HAaHOTPYOKH.
[TprMeHeHue NPOCTHIX BELIECTB, 00Pa30BaHHBIX YIJIEPOIOM, U €r0 COCAUHEHUI.
Kpemuuii. HaxoxneHue B mpHpojzie, CIIOCOOBI IMONy4YeHHUs, (U3HMYECKHEe W XUMHUYECKHe cBorcTBa. OKCHI
kpemHusA(IV), kpemHueBas kKuciora, cuiMkarbl. [IpumeHeHue kKpeMHHs M ero coeguHeHuit. CTekiio, ero
MOJIy4E€HUE, BUJIbI CTEKJIA.
IIpakTHUyeckoe 3aHsITHE 110 TeMe « YTIIEPOJ, KPEMHUI. 2
Tema 2.7. | Jlekuus, ypok. [lomoxxenue wmetannoB B llepumogmueckoil cucTteMe XUMHUYECKHX 3IeMEHTOB. OCOOEHHOCTH 1
Merajliibl, 0011asi | CTPOCHUST DIIEKTPOHHBIX 000JIOUEK aTOMOB METaJUIOB. PacrpocTpaHeHHe XMMHUYECKHX 3JIE€MEHTOB-METAJUIOB B
XapaKTepucTuKa. | 3eMHOM kope. OOmue ¢usnyeckue cpoiicTBa MeTauioB. [IpuMeHeHne MeTamioB B ObITy M TexHHKE. CIUIaBbl
METAJIJIOB. DJIEKTPOXUMHYECKUH psAl HampsbkeHud MertaiioB. OOmue cnocoObl MOJIyYeHHS METaJUloB:
THIPOM €TAJLTYprusl, TUPOMETAILTYPrus, sneKTpoMerautyprus. [Tonstiue o koppozun meTanioB CrocoObl 3aluThl
oT Koppo3uu. O6m1as xapakTepuctika MetayioB [A-rpynmnsl [lepuonndyeckoil cucTeMbl XUMHUECKHUX 3JIEMEHTOB.
IIpakTH4YecKkoe 3aHsATHE MO TeMe «MeTasbl, 0011asi XapaKTepU CTHKAY. 2
Tema 2.8. O6mas | Jlekuusi, ypok. Hatpuii u kanmii: monydeHue, GU3NUECKUE M XUMHYECKHE CBOICTBA, MPUMEHEHHE MPOCTHIX 05
XapaKTePUCTHKA | BELIECTB U UX COEIUHEHUM.
MeTa/L10B [A- IIpakTuyeckoe 3ansaTHE MO TeMe «OO0IIast XapaKTEPUCTHKA METAIUIOB A -Tpymnmbiy. 2
rpynnsbl.
Tema 2.9. O6mas | Jlekuusi, ypok. OOmas xapakrepuctuka wmetauioB I[A-rpynner Ilepuoanyeckoil CHCTEMBI XHMHYECKUX 0,5
XapaKTepucTUKa | 2JieMeHTOoB. MarHuii M KanpUui: mojydyeHue, (pu3nueckue M XUMUYECKHE CBOWCTBA, NMPUMEHEHHE IPOCTBIX
metaioB I1A- | BemectB u ux coenuHeHnit. JKECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHCHHS.
Irpynnbl. IIpakTHuyeckoe 3ansiTue no TemMe «O01Ias XapakTepucTHKa MeTauioB [T A-rpynmns» 2
Tema 2.10. Jlexknusi, ypok. ATIOMUHHMIA: TTOTy4eHUE, PU3NYECKUE U XMMUYECKUE CBONCTBA, TPUMEHEHHUE TPOCTOTO BEMIECTBA 0,5




Oo6mas U ero coeiuHeHu. AMQoTepHbIe CBOMCTBA OKCH/Ia U TMAPOKCUIA ATIOMUHUS, THAPOKCOKOMITJIEKChI aJIIOMUHUS.
xapakrepucruka | [IpakTuyeckoe 3ansitue nmo teMe «O06mas xapakrepuctuka MetamioB [IIA-rpynmen. 1
metasioB I11A-
rpynmnsl.
Tema 2.11. Jlekuus, ypok. OOmas xapakTepuctuka metauioB mobouneix noarpymm (b-rpymm) Ilepuoanueckoit cuctembl 0,5
Oo6masn XUMHYECKHUX 3JIeMEeHTOB. PU3nuecKue U XUMHUECKHE CBOMCTBA XpoMa U ero coequHeHud. OKCUIbI U THAPOKCUIBI
xapakrepuctuka | xpoma(ll), xpoma(Illl) n xpoma(VI) XpomaTel W AMXpPOMAaThl, UX OKHCIUTEIbHBbIE CBoOWcTBa. [lomyueHue u
MeTAJJIOB npuMeHeHue xpoma. Ou3ndeckre 1 XMMUYECKHE CBOMCTBA MapraHiia ¥ ero coequHeHuil. BaxHelmme coegnHeHus
Mo0O0YHBIX mapranna(ll), mapranma(IV), mapranma(VI) wm wmapranma(VII) IlepmaHranat xanusi, €ro OKHCJIHUTEIbHBIC
noarpynn (b- cBoiicTBa.Pu3nyeckue M XMMHUYECKHE CBOWCTBA XKejle3a M ero coeinHeHui. OKCHAbI, THMAPOKCHABI U COJHU
rpymnm). xenesa(ll) n xeneza(Ill). Ilomydyenue u npumeHeHue xene3a U ero criaBoB. PU3nyecKkrue 1 XUMHUYECKHE CBOWCTBA
menu u e€ coennHeHuil. [lonydyenune u npumeHnenue Meau u e€ coequHeHuil. LluHk: nonydenue, gpusnueckue u
XUMHUYECKUEe CBOWCTBAa. AMMOTEpHBbIE CBOICTBA OKCHAAa W THUAPOKCHUIA IIMHKA, THIPOKCOKOMILIEKCHI IIMHKA.
[IpumMeHeHue NUHKA U ero COeJMHEHUMN.
IIpakTHyeckoe 3ansaTHE MO TeMe «OO0IIast XapaKTEPUCTHKA METAIUIOB MOO0UHbIX noArpymi (b-rpymm)». 1
Paznen I11. Xumus u Ku3Hb.
Tema 3.1. Jlexnusi, ypok. AJKaHbI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHUH psil MeTaH U 3TaH - NpOCTEHIIHE MPeICTaBUTEIN 0,5
ANKaHOB: (U3UYECKHE M XMMUYECKHE CBOMCTBA (peaKkiMu 3aMeIIeHHs U TOPEHHUs), HaXOXKJIEHHE B TMPHPOJE,
MOJTyYyeHHe U PUMEHEHH e
IIpakTHyeckoe 3aHsiTHE 1O TeMe «MeTobl MTO3HAHUS B XUMUN. 1
Tema 3.2. Xumus | Jlekuusi, ypok. Xumus H 3700poBbe 4yenoseka. JlekapcTtBeHHble cpexncrsa IIpaBuina wumcnosb3oBaHus 0,5
U )KM3Hb JIEKapCTBEHHBIX IpenapaToB. Poab XUMHMM B pa3BUTUM MEAMIUHBL. XUMHS MHUIIA: OCHOBHBIE KOMIIOHEHTHI,
numieBble 100aBku Ponp xumum B obecriedeHnn mnuieBoi Oe3omacHocTH. Kocmerndeckue u mapdromepHbie
cpenctBa. beitoBast xumusi. [IpaBuna 6e30macHOro MCMOJIL30BaHUS MpenapaToB OBITOBOM XMMHUU B TIOBCEIHEBHON
KU3HU. XHUMMSI B CeJIbCKOM Xo3siiictBe. OpraHuuyeckue U MuHepajbHble ynoopeHus. CoBpeMeHHbIE
KOHCTPYKIMOHHbIE MaTepHUaJIbl, KpaCKH, CTEKJIO, KepaMmuka. MaTtepuaisl AJisl 3JeKTpoHUKU. HaHnoTexHonoruu.
IIpakTHyeckoe 3aHsITHE IO TeMe «XUMUS U )KU3HbY. 1
HHIMBHIYAJIbHbI MPOEKT 16
Bcero 1 cemectp 66

2 ceMecTp




Pa3nen |V. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHH

Tema 4.1
Ipeamer
OpraHuveckoi
XMMHUH

Jleknusi, ypok. IIpeamer u 3HaueHHE OPraHMYECKONW XHWMHH, TPEICTaBICHHE O MHOrooOpa3uu OpraHuYECKUX
COCIMHECHHUI. DJIEKTPOHHOE CTPOCHHE aToMa YIJIepo/aa: OCHOBHOE M BO30YXKIEHHOE COCTOsHMS BaleHTHbIE
BO3MOKHOCTH aTOMa yriiepoja XUMHYECKasl CBS3b B OPraHUYECKUX COCTUHEHUSIX. THUIbl THOPUAN3AIIMA aTOMHBIX
opbutaneil yriepona. MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOW CBs3W (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN).
Tunel mepekpbIBaHMsI aTOMHBIX OpOHWTaneii: ¢ W 7-cBsi3u. OauHapHas, ABOWHAs W TpoWHas CBs3b. CocoObI
pa3pbiBa cBsizeil B MOJIEKyJlaX OpraHWuYecKux BemiecTB [loHsATHE O CBOOOAHOM paauKane, HykKIeopuie H
anekTpodue.

HpaKTI/I‘leCKOC 3aHATHEC MO0 TEME
OPraHu4YCCKNuX COCOUHEHUI.

«IIpenmer opraHmyecko xumuu. Teopuss XHMHUYECKOTO CTPOCHUS

Tema 4.2.
Teopus
XHMHY€ECKOT'0
CTPOEHHA
OpPraHu4YecKux
coeUHEeHNH

Jleknus, ypok. Teopus cTpoeHUs1 OpraHuyecKux coequHeHnii A M ByTiepoBa U COBpEMEHHBIE IIPEICTABICHUS O
CTPYKTYp€ MOJIEKYJl. 3HAYEHUE TEOPUHM CTPOCHUS OPraHUYECKUX COECAMHEHMH MOJEKyIspHBbIE U CTPYKTYpHbIE
dopmynbl. CTpyKTypHbIE (GOPMYIIBI Pa3IMYHBIX BUIOB: Pa3BEPHYTasA, COKpaIIEHHas1, ckeneTHas. M3omepus Buabt
U30MEpPUU: CTPYKTYpHAasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(PPEKTHl B MOJEKYJIaX OpPraHMYECKUX COEIMHEHUN
(MHIYKTUBHBIN U Me30MepHbIN 3ddekTsl). [IpencraBienue o knaccupukanuu opraHudeckux BeuecTs. [lonstue o
¢yHkunoHanbHOU rpymnme. I'omonorus I'omonornyeckue psaasl CucremaTuyeckasi HOMEHKJIATypa OpPraHUYecKuX
coequaennii (IUPAC) u TpuBuanbHbIE Ha3BaHUS OTAEIBHBIX MpencraButeneii. OCOOEHHOCTH M KIIACCH(PHUKAIUSI
OpraHuyeckux  peakuuil.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKUUUM B OPraHUYECKOM  XUMHH.
DKcnepuMeHTalIbHbIE METO/IbI U3yUeHHUs BELIECTB U UX MPEBpAICHUI: 03HAKOMJICHHE C 00pa3iaMyu OpraHMYecKuX
BEIIECTB M MaTepuaJaMHd Ha MX OCHOBE; OMNBITHI IO IPEBPALICHUIO OPraHUYECKUX BELIECTB IPU HArpeBaHUU
(nnaBieHue, 00yIIMBaHKUE U TOPEHUE); KOHCTPYHPOBAHUE MO/ MOJIEKYJI OpraHM Y€CKUX BEIIECTB.

HpaKTI/l‘leCKOB 3aHATHE 10 TEME «Teopm{ XUMHUYCCKOI'o CTPOCHUA OPraHUYCCKUX COCHHHCHHﬁ)}.

Paznen V.¥YriaeBonopoast

Tema 5.1.
IIpeaenbHble
YIJI€BOJOPO/bI
aJIKaHBbI,
IMAKJI0AJTKAHBI

Jlekuusi, ypok. Aukanbl. ['oMonoruueckuil ps ajnkaHoB, oOmas (opMmysa, HOMEHKJIAaTypa U H30MeEpHs.
IEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOGHME MOJNIEKY/] AlKaHOB, S -THOPHIM3ALMA ATOMHBIX OpOUTAsICH
yriepoaa, c-cBsa3b. KoHnpopmepsl. dusnyeckre CBOMCTBA aJKaHOB. XMMHUYECKME CBOWCTBA aJKaHOB: PEAKIIMU
3aMELICHUs, U30MEpPU3aluu, NErUAPUPOBaHuUs, LUKIU3alUU, IUPOJIU3a, KpeKuHra, ropeHus. IIpencrasienue o
MEXaHHU3ME peaklMil pagukagbHoro 3ameuieHus. Haxoxaenue B npupoge. CrocoObl MosydyeHuss U MpUMEHEHUE
ankaHoB. [{uknoankansl. OOmas dopmyna, HOMEHKIATypa U n3oMmepus. OCOOCHHOCTH CTPOSHUS U XUMHYECKUX
CBOWCTB MaJIbIX (LIUKJIONPOIAH, IMKJIOOYTaH) U OOBIYHBIX (LIMKJIONEHTAH, LIUKJIOreKcaH) uKioaikaHoB. CrocoObl
NOJIyYEHMs U IPUMEHEHHE [IMKJI0AJIKAHOB.

HpaKanecxoe 3aHATHE IO TEME ((HpCZ[eJ'IBHI)IC YIrJICBOAOPOAbI aJIKaHbI, HUKIIOAJIKAHBI».




Tema 5.2. Jlekuusi, ypok. Ankensl. ['omonornuyeckuil psii ajnkeHoB, oOuias ¢popmylsia, HOMEHKJIATypa. DJIEKTPOHHOE U
Hepeneabnbie POCTPAHCTBEHHOE CTPOCHHE MOJICKYJ aJIKCHOB, SP>-THOPHIN3AIMsS aTOMHBIX OpOUTAsIei YriIepoaa, G U m-CBSI3H.
YIJIEBOAOPOABI CrpykTypHas u reomerpuueckas (Luc-tpaHc-) uzomepuss Ousnueckrue CBOCTBa aJKeHOB. XUMHYECKUE CBOWCTBA!

AJIKEHBI, peakuMM IMPUCOECIUHEHUS, 3aMEILEHMs] B O-IIOJOXKEHHE IpPU [IBOMHON CBS3HM, IMOJIMMEPU3aLUU U OKUCICHUS

aKajueHbl, [lpeacraBieHne O MEXaHHM3ME pEAKLUUHU HIEKTPOPHIbHOrO mpucoenuHeHus. IlpaBuno MapkoBHUKOBA

AJIKHHBI. KauecTBeHHBIE peakuuu Ha JBOIHYIO CBsi3b. CHoOCOOBI TOJMYy4YEHUS M MPUMEHEHUE aJKeHOB. AJIKaIUeHBI.

Knaccudukanus ankagueHoB (CONpsbKEHHBIE, M30JMPOBAHHbIE, KyMYJIUPOBaHHbIE). OCOOEHHOCTH 3JIEKTPOHHOIO
CTPOCHHS U XHMHMUYECKHX CBOWCTB COMpPSKEHHBIX nueHoB, 1,2 u 1,4-mpucoegunenue. Ilomumepusanus
conpspKEHHbIX aueHOB. CrocoObl MONY4YEHHMsT M NPUMEHEHHE alKaJAueHOB. AJIKMHBI. ['OMoOJOrM4eckuil psj
AIKUHOB, 00mmas (Gopmyna, HOMEHKIATypa U M30MEpHUs. DIIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI
QJIKMHOB, Sp-TMOpuAM3alUs aTOMHBIX opOuTasnei yriepona. dusnueckue CBOWCTBA aAJIKMHOB. XUMHUYECKHE
CBOMCTBA: PEAKLIMM IIPUCOEIANHEHUS, JUMEPHU3ALMY U TPUMEPU3aLuU, OKUCIeHUsA. K1ucIoTHbIE CBOMCTBA aJIKUHOB,
UMEIOLMX KOHIIEBYIO TPOHHYIO cBs3b. KauecTBeHHbIe peakuuu Ha TpoiHyro cBs3b. CrocoObl MOnydeHUs |
IIPUMEHEHUE AJIKUHOB

IIpakTHueckoe 3ansiTHe M0 Teme «HepenenbHble yrieBoOpOIbl AJIKEHbI, aKaJIUEHBl, AJKHHbBI»

Tema 5.3. Jlekuusi, ypok. ApomaThueckue yrieBoaopoasl (apenbl). ['omonornueckuil psia apeHoB, obmas Gopmyna,
ApoMaTuyeckHe | HOMEHKJATypa M H30MepUs. ODJEKTPOHHOE M IPOCTPAaHCTBEHHOE CTPOSHME MOJEeKyJsbl Oenszona. IlpaBuio
yIrJ1€BOAOPOAbI. | ApOMAaTUYHOCTH, IIPUMEPBI aPOMATUYECKUX coequHeHnN. Dusnyeckue CBOMCTBA apeHOB. XMMHUYECKUE CBOWCTBA

OeH30J1a ¥ €ro roMoJOoroB: PEaKIUU 3aMelleHUs] B OCH30JbHOM KOJIbIIE U YIJIEBOJOPOJAHOM pajHKaie, peakluu
IIPUCOEIMHEHUS, OKHCIeHHE TroMosoroB OeH3zomna. I[IpencraBiieHne O MeXaHU3ME pEAKIMH 3IEKTPOPHUIBHOIO
3amenieHud. [IpencraBienne 00 OpUEHTHPYIOLIEM JAEHCTBUU 3aMecTUTeNel B OEH30JbHOM KOJbIE Ha NpHUMeEpe
AJKWIBHBIX paJUKajoB, KapOOKCHIbHOM, THUAPOKCUIBHON, aMHUHO- M HHUTPOIPYHIbl, aTOMOB TIaJIOr€HOB.
Oco0eHHOCTH XMMHUYECKHX CBOWCTB cruposa. [lomumepusanus crupona. CriocoObl MOMy4YeHHs W NPUMEHEHHUE
apOMAaTUYECKHUX YIIIEBOAOPOIOB.

IIpakTHYecKoe 3aHsATHE N0 TeMe «APOMAaTUYECKHE YIIIEBOJLOPOABIY.

Tema 5.4. Jlekuusi, ypok. IIpuponnsiii ra3. Ilonytasie HepTsaHbIe ra3pl. HegTh u €€ npoucxoxnenue. KaMeHHbI yroiab u
IIpupoansie OpoAyKThl ero nepepabotrku. CnocoObl mepepadOTKH He(TU: NEeperoHka, KpPEeKUHI (TepMHUUYECKUH,
HCTOYHHUKH U KaTaJIUTU4YecKuii), pudopmunr, nuponus. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHHE B IPOMBILILTEHHOCTH U
nepepadorka B ObITy. ['eHeTHUecKas CBS3b MEX1y Pa3IMYHBIMH KJIACCAMU YIJIEBOIOPOJIOB.

yIJ1€BOAOPOAOB.
IIpakTH4eckoe 3aHATHE 1O TeMe «[IpupoHbIe HCTOYHUKH U TIepepabOoTKa YIiIeBOJOPOIOBY.

Tema S.5. Jleknusi, ypok. DJIEKTPOHHOE CTPOEHME raJIOr eHIIPOU3BOIHBIX YIJIEBOAOPOIOB. Peakiiuyu 3aMelenns rajoreHa Ha
TI'ajioreHNpou3Bo | TUIPOKCOTPYIIY, HUTPOTPYIIy, UAHOIPYNIy, aMUHOrpynmy. JleficTBue Ha rajoreHrnpou3BOJHBIE BOJHOIO U

AHbIE COUPTOBOIO pacTBOpa IIENo4Yd. BzaumopnelcTBHe AHMrajgoreHajakaHoB C MarHueM M LHUHKOM. lloHaTtne o

yIJ1€BOIOPOAOB.

MCTAJIJIOOPTaHUYCCKUX COCANHCHUAX. Hcnons3oBanne raJJOr¢HIIpON3BOAHBIX YIJIEBOAOPOJOB B 6I>ITy, TCEXHUKE U




IIpu CUHTE3C OPraHUYCCKUX BCUICCTB.

IIpakTHyeckoe 3aHsiTHE MO TeMe «[ aoreHnpPOu3BOAHBIC YTIEBOJOPOIOBY.

Paznea VI. Kuciopoacoaep:kamme opranHudeckue coeIMHeHHUsl.

Tema 6.1.
Cnuprel. DeHoJ.

Jlexknusi, ypok. IIpenensHbie ogqHoaTOMHBIE ciMpThl. CTpoeHHE MOJIEKYN (Ha MpPUMEpPEe METAHOJa M 3TaHOJA).
I'omonoruveckuit psan, odmas dhopmyisia, U30Mepusi, HOMEHKIATypa U Kiaccupukarus. Ou3nyeckue CBOWCTBA
MpeAebHbIX OJIHOATOMHBIX CIIUPTOB. BomopoaHbie CBS3M MEXAYy MOJIEKYJIaMH CIIUPTOB. XMMHYECKHE CBOMCTBA:
peaKkIMM 3aMelleHUs, JeruapaTalid, OKHCIEHHUS, B3aUMOJIEHCTBHE C OpPraHMYECKHUMU U HEOPraHMYeCKUMHU
kucinoramMu. KauecTBeHHas peakiius Ha OJHOATOMHBIE CIUPTHI. JleficTBHE JTaHOIAa M METaHOJA HAa OpPraHW3M
yenoBeka. CrnocoObl MOMYyYeHUS U MPUMEHEHHUE OJHOATOMHBIX crupToB. [IpocThie 3Qupbl, HOMEHKJIATypa M
nzomepusi. OcoOeHHOCTH (U3MYECKUX U XMUMHYECKHUX CBONCTB. MHOroaroMHbBIE CIHPTHI: ITHJICHIJIHKOIb U
riuiepuH. OU3nvYecKue U XMMHYECKHE CBOMCTBA: PEAKIMU 3aMeIleHUs, B3aUMOJCHCTBHE C OpPraHHUYECKUMHU U
HEOPraHUYECKUMU KUCIOTaMH, Ka4eCTBEHHAs peakiusi Ha MHOTOaTOMHbIe cnupThl. [IpencraBienue o MexaHu3Me
peakuuii HykineopuabHoro 3amenienus. [eiictBue Ha opranusM uenoBeka. CrocoObl MOTY4YeHHUS] U MPUMEHEHUE
MHOr0aTOMHBIX cHUpTOB. DeHos. CTpoeHue MOJEKYJbl, B3aUMHOE BIMSHHE TI'MJIPOKCOIPYNIBI U OEH30JbHOTO
anpa. Gusznueckue cpoiicTBa (peHona. OCOOEHHOCTH XUMHUYECKUX CBOWCTB (peHosa. KauecTBeHHbIE peakiuu Ha
denon. Tokcuunocts GeHona. CriocoOb! mosydeHus u npuMeHnenne Gperona OerondopmanbaeruagHas cMoa.

IIpakTnuyeckoe 3ansitue no Teme «Cnuprel. DeHOI»

Tema 6.2.
AJIbJIeruanl.
KapOoHnosble

KHCJIOTBI.

Cinoxnble

3¢upsbI.

Jlekuusi, ypok KapOoHWIbHBIE COCTUHEHHS — aNbJICTHJbl U KETOHBI. DJEKTPOHHOE CTPOSHHE KapOOHHIIBHOM
rpynmnel. ['oMonoruyeckue psabl anbJerHIoB M KETOHOB, o0mmas (opMyna, H30Mepusi U HOMEHKIATypa
du3nyecKue CBONCTBA ajbJETUJOB M KETOHOB. XHMHUYECKHME CBOMCTBA aJbJECTHUI0B U KETOHOB: pPEAKIUU
npucoenuHeHus. [lpeacTaBieHre O MeEXaHH3ME PEaKIUid HYKICOPHUIBbHOrO mpucoeauHeHus. OKucIeHne
aJIbJICTUIOB, KAUECTBCHHBIC PEAKIIMU Ha anbaeruabl. CriocoObl MOMyYeHHS W MIPUMEHEHUE alibJIerHI0B U KETOHOB.
OnHOOCHOBHBIE TIpefeibHbIe KapOOHOBbIE KHCIOTHI. OCOOEHHOCTH CTPOEHMsI MOJEKYJ KapOOHOBBIX KHCIOT.
N3omepuss u HoMmeHksaTypa. Duznueckre CBOMCTBA OJHOOCHOBHBIX IMPENENbHBIX KapOOHOBBIX KHCIIOT.
Bogoponnbie CBS3UM MEXAY MOJIEKYJIaMU KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakuus dTepu(PUKALNU, PEaKi C yYaCTHEM YIJIEBOAOPOJHOro paaukaia. OcoOEeHHOCTH CBOWCTB MYpaBbUHOU
KUCIOTHL. [loHATHE O MPOM3BOAHBIX KapOOHOBBIX KHCIOT, CIOXKHBIX 3(upax, aHruapuaax, rajJoreHaHTuapuIax,
aMuaax, HUTpriIax. MHoroo0Opasue kapooHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEAEIbHBIX U apPOMAaTHYECKUX
KapOOHOBBIX KHCJIOT, JUKApOOHOBBIX KHUCIOT, THUIPOKCHKAPOOHOBBIX KHUCIOT. IIpeacraBuTenw BBICIIMX
KapOOHOBBIX KHCIIOT: CTEApUHOBAsl, MAJIbLMUTHHOBAS, OJIEMHOBAs, JIMHOJEBAsI, TMHOJICHOBAsK KUCJIOTHI. CrOCOOBI
MOJIYYCHUsSI M TIPUMEHEHUE KapOOHOBBIX KHUCIOT. CnokHbie 3¢upsl. ['omomornueckuit psin, obmas dopmyda,
M30MEPHUS U HOMEHKIIATypa. PU3HMUECKUE U XUMUUECKUE CBOMCTBA: TUAPOJIN3 B KUCIOM U IIEJIOYHOU cpene. XKupsl
Crtpoenue, GU3NIECKUE U XUMUYECKHUE CBOWCTBA KUPOB: THAPOIHN3 B KUCIOW M IeTodHoN cpene. OcoOeHHOCTH




CBOMCTB JKHUPOB, COACPKAIIMX OCTATKA HEMPENENbHBIX XUPHBIX KUCHOT. JXupsl B npupone. Mbina, Kak COJH
BBICIIMX KapOOHOBBIX KUCIIOT, UX Morotee neictue. [lonarue o cuaTeTnueckux morommmux cpencreax (CMC).

IIpakTHyeckoe 3ansiTHe 1O Teme «Ambaeruabl. KapooHoBbie KUCIOTHI. CI0XKHBIE 2PUPHI.

Tema 6.3.
YriaeBoanl.

Jlekuus, ypok. O0mias xapakrepucTuka yrieBoaoB. Kiaccudukamus yrieBomoB (MOHO-, JUH IMOJTHCAXaPUIIBI).
MoHocaxapubl: TJIIOKO3a, PpyKTO3a, rajJaKTo3a, pubo3a, 1e30kcu pubo3za. dusnueckue cBONCTBA U HAXOXKICHUE B
npupozae. @orocuHTe3. OnTrueckas uzomepus. KoiapyaTorennas TayToMepus Ha MPUMEPE MOJIEKYJIbI TIIFOKO3HI,
nmpoeKuu Xeyopca,o U f-aHOMepbl TIIFOK03bl. XUMHUECKHE CBOMCTBA TJIFOKO3bI: PEAKIIMU C YIaCTHEM CITUPTOBBIX
U aNbJCTHIHOW TPYII, COUPTOBOC W MOJIOYHOKHCIOE OpoxeHue. lIpuMeHeHWe TIIOKO3bI, €€ 3HAYCHHE B
JKU3HENIEATEIbHOCTH oOpranu3Ma. Jlucaxapuuapl: caxapo3a, MaibTo3a M JIaKTo3a. BoccTaHaBiauBaomue U
HEBOCCTaHaBIMBawIIMe aucaxapuabl. [waponus pucaxapugoB. HaxoxneHue B mpupoge U MPUMEHEHHE.
[Tonmcaxapuabl: Kpaxmal, IIMKOTeH U 1elIono3a. CTpoeHne MaKkpoMoJIeKysl Kpaxmaia, IIMKOreHa U 1EeJUII0JIO3bI.
dusznueckue CBOMCTBA KpaxMala M IEJUTION03bl. XMMHYECKHE CBOMCTBAa Kpaxmala: THIpOJU3, KauyeCTBEHHAas
peaknusi ¢ MoJoM. XMMHUYECKHUE CBOICTBA EJUIIOIO03bl: THAPOIU3, MONLydeHUuEe 2GUpoB 1emionao3bl. [Tonsatre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a, alleTaTHBIN MIENK).

IIpakTHyeckoe 3aHsITHE MO TeMe «YTJIEBOJIbD).

Pazgen VIl . A3oTcoaepikanye oprannyeckne coeJUHeHUsl.

Tema 7.1 AMMHBI

Jlekuusi, ypok. AMuHbL. MeTWiaMMH W aHWIWH: COCTaB, CTpOeHHUE, (U3MYECKHME M XHMHYECKHE CBOMCTBA
(ropeHue, B3aMMOEHCTBHE C BOJIOM U KUCIOTAMH).

HpaRTI/I"leCKOC 3aHATHE 110 TEME «A30Tconep>1<aume OpraHu4e€CKrueC COCAMHCHUA

Tema 7.2.
AMHWHOKHCJIOTHI.

AmuHokucnorsl. HomeHnknatypa u usomepusa. OTHeNbHbIE NPENCTAaBUTENN O-aMUHOKHMCIIOT: TJIMIUH, aJaHUH,
(eHMIIaNaHNUH, CEepUH, IIIyTaMUHOBAs KUCIOTA, JU3UH, LucTenH. Ontuyeckas uzoMmepus amuHokucior: D u L-
aMUHOKHCIIOThI. Du3nueckue cBONWCTBA aMUHOKHCIOT. XMUMHUUYECKHE CBOMCTBA aMHUHOKHUCIOT, KaK aM@OTEpHBIX
OpPraHMYeCKUX COEIMHEHUH, peaklus IOJIMKOHJEHCalluy, oOpa3oBaHME MENTUIHOM CcBsA3U. buonormueckoe
3Ha4eHHe aMUHOKHUCIOT. CHHTE3 U T'MAPOJIN3 MENTUOB.

HpaKTI/I'—leCKOC 3aHSATHE 10 TeMe K AMHHOKHCIOTED?.

Tema 7.3. Beakn

Jlekuusi, ypok. benku xak npuponnsie nonumepsl. [lepBuuHasi, BTOpuuHas M TPETHUYHAsl CTPYKTypa OEIKOB.
XuMHUecKue CBOMCTBa O€JIKOB: THUIPOJM3, [eHaTypalus, KayecTBEHHble peakuuu Ha Oenku. Ilonstue 00
a30TcoAepKALIMX NeTEPOLUKINYECKUX COeNUHEHUAX. [IupuMuIMHOBBIE U ITypUHOBbIE OCHOBaHUsA. HykienHoBbIE
KHCIJIOTBI: COCTaB, CTPOCHHUE U OHOJIOrnYecKas pob.

IIpakTHyeckoe 3aHsATHE MO TeMe «beakny.

Pa3nea VII. BeicokoMoJieKky/IsipHble COeIMHEHUS].




Tema 5. 1. Jlekuusi, ypoxk OCHOBHBIE TOHATHS XHMHHM BBICOKOMOJIEKYJSIPHBIX COCIMHEHHMI: MOHOMEp, IIOJHMED, 2
BbicoKOMOJIeKYJI | CTPYKTYPHOE 3BEHO, CTEIEHb IOJMMEpPU3ALMHU, CPEeIHsAS MOJeKyJsipHas Macca OCHOBHBIE METOAbl CHUHTE3a
sIpHbIE BBICOKOMOJIEKYJIIDHBIX ~ COCOUHEHMH - ToauMMepu3aluss U NoaukoHaeHcauus.  [IpencraBieHue o
COeIMHEeHUS. CTEPEOPETYJIIPHOCTH U HAAMOJIEKYJISPHON CTPYKTYpE IOJIMMEPOB, 3aBUCHUMOCTb CBOMCTB IOJMMEPOB OT HX
MOJIEKYJIIPHOTO M HaIMOJIEKYJIIPHOT'O CTPOCHHSL. ).
IIpakTHyeckoe 3aHsiTHE 1O TeMe «BBICOKOMONEKYIIIPHBIE COEANHEHUSD. 2
Tema 5.2. Jlekums, ypok. IlmactmMaccsl  (MOJMUATWIICH,  MOJMUIPONUIIEH,  TMOJUBUHUIXJOPUI,  MOJUCTUPOI, 2
IMosmmepHbIe NOJMMETHIIMETaKpUIIAT, MOJUKAapOOHATHI, MOMMATWIEHTepedTanaT). YTWIM3amus W mepepadoTka IJacTUKa.
MaTepHaJbl DnacToMepbl: HaTypalbHbIN KaydyK, CHHTETHUYECKHE KayuyyKHu (OyTaJaueHOBBIH, XJIOPOIPEHOBBIN, U30MPEHOBBIN ) U
CIIMKOHBI. Pe3una. BosokHa: HaTypasibHblE (XJIONOK, IIEPCTh, IIENK), MCKYCCTBEHHbIE (BHCKO3a, all€TaTHOE
BOJIOKHO), CHUHTeTHYeckHe (KampoH M JaBcaH). lloauMepsl crnenuanbHOro HasHaueHust (TedioH, KeBiap,
3JIEKTPONPOBOISIIME OJUMEPBI, OHopa3araeMble MOJIUMEPBI).
IIpakTHyeckoe 3ansaTue mo Teme «IlonumepHsle MaTepuaIb. 2
CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCA 4
CamocrosiTenbHas paboTa ¢ KOHCIEKTaMU 3aHATHI, METOANYECKUMU MTOCOOUSIMHU:
- IOJTrOTOBKA K YCTHBIM U MMCbMEHHBIM ONPOCaM, KOHTPOJIbHBIM paboTaM, quddepeHInpOBaHHOMY 3a4eTy;
- 10pabOTKa MaTEepPHAIOB YPOKa COCTABJIICHUEM CXEM, TaOJIHUII;
- BBINIOJTHEHHE PACcUeTOB (I10 33IaHHBIM YCIIOBHSIM )
NuauBuayaJbHbIN POEKT 16
ITpoMe:KkyTOUYHAsI aTTeCcTALMS 6
KoHcyabTanuu 2
Bcero 2 cemectp 110
Bcero yacos 176




3. YCJIOBUS PEAJIM3ALIMA PABOYEN ITPOI'PAMMBbBI JUCHUTLJIMHBI

3.1. Ucnosib30BaHMe AKTUBHBIX U HHTEPAKTUBHBIX (JOPM NpoBeAeHUs 3aHATHI

J1si MOATOTOBKM CHELMAIMCTOB CpPEJAHEro 3BeHa B 00pa30BaTEbHOM MPOLECCE LIMPOKO
UCTIONB3YIOTCS TaKue (GOPMBI TPOBEICHUS 3aHATUN KaK:

- OKCIICPUMCHT,

- pCIICHUE TUIIOBBIX 3a1a4;

- CeMHUHap;

- pa300p KOHKPETHBIX CUTYaIIH;
- KOMIIBIOTEPHBIE CUMYJISIIUH;

- TPYIIIOBBIE JUCKYCCHH,

- Kelic-3aJlaHue U ap.
[TpuMeHsIOTCS CleayonIue COBpeMEHHbIE 00pa30BaTeNbHbIE TEXHOIOTHU:
- TEXHOJIOTUSI COTPYIHUYECTBA;
- TEXHOJIOTUs pa3sBUTHA KPUTUICCKOI'O MBIIIJICHH,

- MPOOJIEMHOT0 U TIMYHOCTHO-OPUEHTUPOBAHHOTO O0yUCHHS,
- ”H(OpPMaIIMOHHBIE TEXHOJIOTHH.

AKTUBHBIC U HHTEPAKTUBHBIE (DOPMBI IPOBEIEHUS 3aHATHI, UCIIOJIb3yEMbIE B Y4eOHOM IpoLiecce

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

Cemectp

Bun 3apartus

Tema 3ausTus

AKTHUBHBIN,
WHTEPAKTUBHBIN
METOJ

1 cemectp

Jlexuusi, ypok

[lepuoguuecknii  3aKOH U
[lepunonnueckas cucreMa
XUMH4YECKuX 3jaemeHToB J. H.
Menpeneesa, Ctpoenue
atoma. CTpoeHHE BEUIECTBA,
[Tomumepsl. HucnepcHsie
CHCTEMBI, XUMHUUYECKHE
peakuuu

I'pynmoBsie nuckyccuu

IIpakTnyeckue
3aHATHS

PactBOpBI, OxucauTensHo-
BOCCTAaHOBHUTEIIHHBIC PEAKITUU.
DIIEKTPOXUMHUYECKUE
nporieccbl, OCHOBHbBIE KJIaCChI
HEOPraHUYECKUX i
OpraHUYECKUX  COCIMHEHH,
XuMus d3JIEMEHTOB, XUMHS B
JKHU3HU 00IIecTBa

Keiic-3amanue

2 cemectp

Jlexuus, ypok

CTPOCHHUS OpraHu4eCcKUX
coequHeHuil, ['uIpokcuabHbIE
coeIMHEHUs, AJBIEruas M
KETOHBI

I'pynnoBsie nuckyccun

[IpakTnueckue
3aHATUSA

AzoTconepxaliue
TEeTEPOLUKIAYECKHE
COCIUHECHMUS. HyxneuHossie
KHCJIOTHI.

buonornuecku AKTUBHBIC
COCIUHCHUSI.

Keiic-3amanue
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3.2. YueOHO - MeTOOAMYECKOE 00ecIeUeHne

Ceenenust 00 3MEKTPOHHBIX MOJHOTEKCTOBBIX PECYpcax, AOCTYI K KOTOPBIM o0ecrednBaercs Ha
OCHOBAHMM NPSIMBIX 10T OBOPOB

[lepeyeHbh  JOKYMEHTOB, TOATBEPXKAAIONIMX  HAIMYHE/TIPABO  HCIONB30BaHUSA  IU(POBBIX
(anexTpoHHBIX) OnbmoTek, DbC

Kontpakt Ne 656/1Y ot 30.12.2022. (3BC
«ZNANIUM.COM»)

1. 01.01.2023 —21.12.2023

KonTpakt Ne 411/4Y ot 10.10.2022. (OBC
«JlaHBY)

JInnensnoHHbI KoHTpakT Ne 225//1Y ot
25.07.2023 (OBC Opaiit — BO)

12.10.2022 — 11.10.2023

05.08.2023 — 04.08.2024

JInnensnounbiii KoHTpakT Ne 62//1Y ot

4 23.03.2023 (BBC HOF eLibrary) 01.01.2023 - 31.12.2023
JInnensnoHsbl KoHTpakT Ne 226/11Y ot
2023- S 25.07.2023 (OBC IOpaiit — CI1IO) 05.08.2023 - 04.08.2024
2024
6 KonTrpakt Ne 493/1Y or 11.11.2022 11.11.2022 — 11.11.2023

(Dnexrporuble GopMbl yueOHukoB 1t CIT10O)

Jorosop Nel01/H35/2097 or 28.03.2017
7. | (HammoHasipHasg 3JIEKTPOHHAS OMOIMOTEKA

(H9b))

Kourpakt Ne 8/IT ot 24.01.2023 Ha
8. | mprobOpeTeHne TEPUOAHYECKUX IEYATHBIX 01.01.2023 — 31.12.2023

HU3JIaHUH

28.03.2017 — 28.03.2022
(mpostonranus 1o 28.03.2027)

AKT BBOJAa B OKCIUIyaTallUI0 OJIEKTPOHHOMU

6ubmorexkn BLCAY Ne 33 ot 19.01.2016 Becepodno

ObecrieueHHOCTh Y4eOHO IMTepaTypoil pu peanu3anuu padodei mporpaMmMbl

3.2.1. OCHOBHBIE HCTOYHUKHU:

1. I'abpuenss, O.C., Ocrpoymos U. I'., Cnagkos C. A Xumus: 10 kinacc: 0a30Bblii ypOBEHbB:
yueOnuk / O.C. 'abpuensn. - 3-e u3n., crep. - Mocksa: [Ipocsemenue, 2021. - 191 c.

2. I'abpuensu, O.C. Xumust: 11 knacc: 6a30Bbiid ypoBeHb: yueOHuk / O.C. ['abpuensH. - 4-e
u31., crep. - Mocksa: [Ipocsemenune, 2021. - 224 c.

3.2.2. JlonoaHUTEIbHBIC HICTOUHHUKH

1. MapteiHoBa, T.B. Xumus: y4eOHUK M NPAKTUKYM Uil CPEAHEro NpogecCHOHATBHOIO
oopazoBanusi / T.B. MaprteinoBa, U.B. Aptamonosa, E.b. T'ogynoB; mon oOmieii pemakuueii T.B.
MapTbeiHOBOI. - 2-¢ u3a., ucnp. u gon. - Mocksa: MU3narensctBo IOpaiit, 2020. - 368 c. — [DU]-
Pexxum noctyma: https://urait.ru/bcode/450810>.

2. MockBa, B.B. Oprannyeckasi XuMusi: 0a30Bble MPUHIUTBL: yaeOHOe mocooue ms CIIO /
MockBa B. B. - Mocksa: UzpatensctBo HOpaiit, 2020. — 143 c. -[DU]- Pexum nocrymna:
https://urait.ru/bcode/441354>.

3. MakcanoBa, JI.A. BBICOKOMOJIEKYIJISIDHBIC COCIWHEHUS W MaTepHajbl ISl TMHIICBOM
MPOMBIIIITICHHOCTH: yuyeOHoe mocobue mns CIIO / MakcanoBa JLLA., Armopoa O.K. - Mocksa:
UznatensctBo FOpaiit, 2021. — 220 c. - [DU]- Pexxum noctyna: https://urait.ru/bcode/475633>.
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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
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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
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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

4. AmapueB, A.M. OOmas u HeopraHuyeckass xuMus. JlabopaTOpHBIA MPAKTUKYM: yuyeOHOE
nocooue st CIIO / AnapueB A.M., KazakoBa A.A., llleBnunpHa JI.B. -MockBa: M3patenbcTBo
IOpaiir, 2022. - 159 c. - [DU]- Pexxum noctymna: https://urait.ru/bcode/492472>.

3.2.3. Meronuueckue u3gaHus

1. Xumust: MmeToauueckue yka3aHHsl 0 OCBOCHUIO JHCLUIUIMHBI M CaMOCTOSITEIbHON pabore
0 CIENHAIBHOCTSAM CpeAHero nmpodeccuoHaibHOro oopasoBanus / BopoHexxckuil rocynapcTBeHHBIN
arpapHblii  yHuBepcuter [coct. O.B. 3sruna, [''A. Ma3ran] - Boponex: Boponexckuii
rocyAapcTBeHHBbIM  arpapHblii  yHuBepcuter, 2023. - 90 c¢. Pexum  gocryma:
:http://catalog.vsau.ru/elib/metod/m7630.pdf>.

3.2.4. llepuonuueckue U3JaHUs:

1. BectHuk BopoHEXKCKOro rocy1apCTBEHHOI'O arpapHOro YHUBEPCHTETa: TE€OPETUYECKUN U
HAyYHO-TIPAKTHYECKHH xKypHan / BopoHex. roc. arpap. yu-T - Boponex: B'AY, 1998-

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

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

4. XuMHA U TEXHOJIOTHS IMILIEBBIX IMPOAYKTOB [DNEeKTpoHHBIN pecypc]: PedepaTuBHBIN
xypHai / BUHUTHU PAH - Mocksa: BUHUTHU PAH, 2000- - CD-ROM

3.3. MaTepuaibHO-TeXHHYECKOE H MPOTrPaMMHOe 00ecriedeHne

CBeneHunsi 0 MpOrpaMMHOM 00eCredeHUH O0IIEro Ha3HAYCHUS

No Ha3sBanue Pasmemnienue

1 | Oneparnonnsie cucrembl MS Windows / Linux HK B nokansHo# cetn

BIr'Ay

2 [Makersr opucHsix npuinoxenui Office MS Windows / 1K B nokansHO# ceTn
OpenOffice BTAY

3 | HIporpammsi uts pocmoTpa daiinos Adobe Reader / DjVu 1K B JOKaJIBHO#M ceTH
Reader BIr'AY

4 | Bpayseper Sunexc bpaysep / Mozilla Firefox / Internet 1K B nokanpHO# ceTn
Explorer BIr'AY

T1IK B nokaspHOH ceTH
BI'AY

TIK B moxanapHOM ceTH
BIr'Ay
TIK B mokanpHOM ceTH
BI'AY
TIK B 1OKanpHOM ceTH
BI'AY

TIK B 1oKanbHOU ceTu
BI'AY

5 | AntuBupycnas nporpamma DriWeb ES

6 | IIporpamma-apxuBarop 7-Zip

7 | Mynstumenua npourpeiBatens MediaPlayer Classic

8 | Ilnardopma onmaiin-o0yuenus eLearning server

9 | Cucrema kommbroTepHOro TectupoBanus AST Test

CaiiTel ¥ HHGOPMALUMOHHBIE TIOPTAJIBI

1. http://hemi.wallst.ru/ - Xumus. 06pa3oBaTenbHbIH CAHT TSI MIKOJBHUKOB U CTYIEHTOB.

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

3. http://chemistry-chemists.com/ - XKypuan Xumus 1 XuMHUKH.

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

5. http://www.chem.msu.su/rus/elibrary/ - DiexTpoHHast 6MOIMOTEKa MATEPUAJIOB TI0 XUMHH.
6. https://ru.wikipedia.org/ - Bukunenus - SHIMKJIONESIUS HA PYCCKOM SI3bIKE.
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[Tomenenus s BeeHNs 00pa30BaTEIbHOIO Mpolecca U 000py10BaHKe

Ne n/nm HaumenoBanue oO6bexTa, Anpec (MECTOMOJIOKEHNE) O0BEKTA,
HOJTBEPKAAIOLIEr0 HaJIuune MOJTBEP)KIAIOIETO HATTMUNE
MaTepUaIbHO-TEXHUIECKOTO MaTepUaTbHO-TEXHUYECKOTO 0OecredeHHs

obecrieueHus, ¢ epeuyHeM (c ykazaHueMm HOMepa Takoro o0beKTa B
OCHOBHOT'0 000PY/I0BaHUS COOTBETCTBHH C JOKYMEHTaMHU I10
TEeXHUYECKOW WHBEHTAPHU3AIIHH)

1 VYuebnas ayautopus 1 mpoBeaeHus | 394087, Boporexckas — 007acTh, T
3aHATHH BCEX BHIOB, B TOM uYucie | Boponex, yin. TumupsseBa, 21. 3panue
IpyTIImoBBIX 14 WHJIUBUYAJIbHBIX | yqeOHOrO KOpPIyca OTACICHUSI CPEIHEro
KOHCYJIbTAllMi, TEKYIIEro KOHTPONA M | mpodeccHOHanbHOro o0pa3oBaHUs
IPOMEKYTOYHON aTTECTAMK: KOMILIEKT | (Kopmyc CIIO, oGuexutie Ne 6), ayz. 104
yuyeOHON Mebenu, IeMOHCTPAaIllOHHOE
obopynoBaHue, yueOHO-HarJIsAAHbIE
rnocoous

2 ITomemenne s camocroArensHOM | 394087, Boponexckas — obimacth, T.
paboter: Kommyexr yuebHoM Mmebemu, | Boponex, yn. Tumumpssesa, 21. 3manume
ACMOHCTPAIMOHHOC 000pyn0BaHHE, y4eOHOTO KopIyca OTIEJIEHUS CPEIHEro
y4eOHO-HATII/HbIC II0COOUS, | podheccr OHATBHOTO o0pa3oBaHUs
KOMIIBIOTCpHAs TEXHUKA € | (Kopmyc CIIO, obmexutue Ne 6), ayn.103.
BO3MOKHOCTBIO TOAKIIOYEHHUS] K CETU
"NnTepHer" u obecrieueHneM J10CTyma B
AIEKTPOHHYIO nHpOpMaIoHHO-
00pa3oBaTEIbHYIO CPEIY

4. ®OHJ] OLIEHOYHBIX CPEJICTB, KOHTPOJIb U OLIEHKA
PE3YJIBTATOB OCBOEHUSA JUCHUITJINHbI

4.1. OueHka pe3yJbTaTOB 0CBOEHHS TACIUTLIMHBI

Pe3yabTarhl 00y4eHHs

(I)OpMI)I U METOAbI KOHTPOJIA M OLICHKHA

Ilepeuens nuunocmuwix pe3ynvmamos:

- ¢popMHpOBaHHUE Y O0YUYAIOIIUXCS YMCHHS
OLICHUBATh 3HAYUMOCTb XMMHMYECKOI'O0 3HAHUSA
JUISL KaXKJIOT0 YEJIOBEKA;

- (QopmupoBaHue 'y  oOydarommxcs
LIEJIOCTHOTO MPEACTABIECHUS O MHpE U pOJU
XUMUH B CO3JJaHUH COBPEMEHHOMU

€CTECTBEHHOHAYYHON KapTUHBI MHpA; YMEHUS
OO0BSCHATH O0BEKTHI U MPOIIECCHI OKPYKAIOIIEH
JIEUCTBUTEILHOCTU: MPUPOAHOU, COLUAIBHOM,
KYJIbTYPHOM, TEXHUYECKOU CPEJbl, - UCIIOJb3Ys
JUTSL 9TOTO XUMHUYECKUE 3HAHUS;
pazBuUTHE y OOY4YarOUIMXCS YMEHHH
paznuyaTh (aKTBl M OLEHKHU, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BHUJETh HUX CBS3b C
KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C
OnpeeICHHON CUCTEMOM LIEHHOCTEM,
bopMyIHpOBaTH u 000CHOBBIBATh
COOCTBEHHYIO TMO3UIIUIO;

- mpuoOpereHne OOYYarOIMMHUCS OMbITa
pa3HoOOpa3HOM NESTEeNbHOCTH, IIO3HAHUS U

Dopmul KOHMPOIA 0OyHeHUA:

- ZIOMaIlHee 3a/1aHnue MPOOJIEMHOT0 XapaKkTepa;
MpPaKTHYEeCKUE  3aJaHus Ha  PCIICHUE
XUMUYECKUX 33]1ay;

- TIOATOTOBKAa M 3alllUTa HHAWBUIYaJTbHBIX
IIPOEKTOB;

Dopmut ouenKu pe3ynbmamuenocmu
o0yyenua: TpPajUIMOHHAs CHCTEMa OTMETOK B

0aJuiax 3a KaXKyto BITOIHEHHYIO PaboTy, Ha OCHOBE
KOTOPBIX BBICTABIISICTCS HTOrOBasi OTMETKA.

Memoost Konmpona HanpaeieHvl HA NPOGEPKY
YyMeHusa odyuaowuxca:

- OIlEHKa CIOCOOOB TMONYYeHUsS U 00paboTKU
pe3yJIbTaTOB HAYYHBIX SKCIICPUMEHTOB;

- BBINOJHATH YCJIOBHS 3aJaHHS Ha TBOPYECKOM
YPOBHE C IPECTaBICHNEM COOCTBEHHOH TO3UIINY;

- JieNaTh OCO3HaHHBIA BBEIOOpP CIOCOOOB JEHCTBHIA

W3 paHee U3BECTHBIX;
- OCYIIECTBJIATH  KOPPEKIUIO  (HCIpaBJICHUE)
CIeNaHHBIX  OMMOOK  HAa  HOBOM  YPOBHE

NpejiaracMbIxX 3aJaHum;
- paboTarh B TpymIme ¥ MPEACTaBISATH KaK CBOO,

TaK ¥ MO3ULMIO TPYMIIBL;
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CaMOIO3HAHUS; KITFOYEBBIX HABBIKOB,
UMEIONINX YHUBEPCAJIbHOE 3HAYCHUE IS
pa3IMYHBIX BHJOB JEATEILHOCTH (HABBIKOB
pemieHuss mpoOjeM, MPHUHATUS  PelIeHHH,
MOKCKa, aHaiau3a W 00pabOTKKM HMH(OpPMAIUH,
KOMMYHHUKATHBHBIX HABBIKOB, HaBBIKOB
U3MEpPCHUN, COTPYJAHHYECTBA, OE30MMaCHOTO
oOpallleHusi ¢ BEIIeCTBAMH B TIOBCEIHCBHOU
KU3HN).

Ilepeuensv memanpeoOmemuplx pe3yabmamos:
YMEHHE UCIOIb30BAHUS PA3TMYHBIX
BHUJIOB  TO3HABATEJIbHOH  JCATCILHOCTH U
OCHOBHBIX  HMHTEIUICKTYyallbHBIX  OmNepanui
(TTocTaHOBKH 3a/a4u, bopmyHpoBaHUSI
TUIIOTE3, aHallM3a W CUHTE3a, CPaBHCHHS,
000011eHNs, CHCTEMATH3AINM;

- TOTOBHOCTb K BBISIBJICHUIO NPHUYUHHO-
CIIEZICTBEHHBIX  CBSI3€H, IMIOMCKA aHaJOrOB,
(GopMyIMpOBaHUs BBIBOJOB) ISl pEIIEHUs
IIOCTaBJICHHOH 33129,

- TPUMEHEHHWE OCHOBHBIX METOJIOB
MO3HAHUS (HaburoteHus, Hay4HOT'0
OKCIIEPUMEHTA) JUIsl M3YYCHHUS Pa3IM4HbIX

CTOPOH XMMHYECKHX OOBEKTOB W IMPOILIECCOB, C
KOTOPBIMHU BO3HHKACT HE00XOIMMOCTD
CTaJIKUBaThCA B NpoeccroHanbHOM chepe;

- UCIOJIb30BAHKWE PA3JIMYHBIX MCTOYHHUKOB
JUTSL TIOJTy4eHHUSI MHPOpPMAIMA O XUMHYECKHX
IpolLeccax, yMEHUE OLEHUTh €€ JOCTOBEPHOCTD
JUISL  JIOCTMXKEHHUS XOpOIIUX pe3ybTaTOB B
npodeccruoHambHOU chepe

Ilepeuens npeomemusix pe3yibmamos:

B xome ocBoeHHS TUCTIMITIIMHBI 00yYarOIIAHACS
JOJIKECH 3HATH/MIOHUMATh:

- 3HAHHE OCHOBOIIOJIATAIOIIMX XUMHYSCKUX
MOHSITUH, TEOpHUH, 3aKOHOB u
3aKOHOMEPHOCTEW; YBEPEHHOE I0Jb30BaHUE
XUMHYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

- MECTO XMMHH B COBPEMEHHOW Hay4HOU
KapTUHE MHpPA; POJIb XUMUU B (POPMUPOBAHUU
Kpyrozopa u (yHKIMOHAJIHHOW TPaMOTHOCTH
YeJIoBeKa JIJIs pelleHus MPaKTUYeCKUX 3a/1a4;

- TpaBuja TEXHUKH OE30MaCHOCTH IMpPU
HCIOJIb30BaHUU XUMHYCCKUX BEIISCTB.

yMeTh:

- 0o0pabaThIBaTh, OOBSCHATH PE3yJIbTAThI
TIPOBEICHHBIX OIBITOB M JICNIaTh BHIBOJIBI;
NPUMEHATh  METOABl  HAay4HOrO
MO3HAHUS (mabmroneHue, OIKCaHHE,
W3MEpPEHUEe) TPH PEIICHUH MPaKTUYECKUX
3ajad4.

HCIO0JIb30BATH
3HAHUSI W YMEHUs

NpuodOpeTeHHbIe
B NPaKTHYECKOM

- pabotaTb C  OCHOBHBIMH  aJlTOPUTMaMHU
TOJTy4EHUS HMHTEPIpeTaluu pe3ynbTaToB
XUMHYECKUX  OKCIICPUMCHTOB, HAOIIONCHUH |
W3MEPEHUN.

Memoowt ouenku peszyabmamos o00OyyeHUA:

(dhopMUpOBaHUE pe3yibTara HTOrOBOM aTTeCTAIMU 110
MUCIUIUIMHE HAa OCHOBE CYMMBI  PE3YJIbTaTOB
TEKYILIETro KOHTPOJIS.
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IS

HCTOYHUKOB,

pELICHNHU MPaKTHYECKUX 3aJ1ay;
- coOmoaeHuss  MpaBuII

JeSITeJIbHOCTH W TOBCEJHEBHOM KH3HHU

- ¢opMUpOBaHUSA COOCTBEHHON MO3UIIUH
o OTHOIIIEHUIO K XUMHYECKON
uHbopManuy, MOJIy4aeMod U3

- IMPUMCHCHHA MCTOJOB IIO3HAHUA IIPU

TCXHUKHU
0e30macHoCTH npu W CIIOJIH30BaHUH
XUMHUYECKHUX  BCIICCTB B HpaKTPI‘{CCKOI;'I
ACATCIIBHOCTHU U ITOBCCAH €BHOH >KU3HU.

pa3HbIX

4.2. XapaKTepl/ICTI/IKa OCHOBHBIX BUAOB I€ATCIBbHOCTH oﬁyqalomuxca

Coaep:xanue o0yyeHus

XapakTepuCTHKA OCHOBHBIX BU/I0B [1eATEJIbHOCTH
o0y4yarommxcs
(Ha ypoBHe y4eOHBIX JAeHCTBHII)

BBeaenue

AxTyanu3auusi 3HaHUM O mpeamere xumus. BrickasbiBaHue
COOCTBEHHBIX CYXKACHUH O 3HAYCHUW XMMUYECKOW HAYKH JJIS
OTZIETBHOT O YeJIoBeKa, rocyaapcTBa, o01ecTBa.
Bricka3piBaHME CYKIACHUI O 3HaYEHUE XMMHUHU IpPU OCBOCHHUU
npodeccuii CIIO u cnenunanbHoctel CI10.

Pa3nen |. Teoperuyeckue 0CHOBbI XUMMH.

Tema 1.1. CTpoenne aroma.

Tema 1.2. [lepuoanyeckuii
3akoH u Ilepuoauyeckas cucrema
XuMu4eckunx djaementon ..
MenjaeseeBa

Tema 1.3. CTpoenne
BemecTBa. MHorooopasue
BelleCTB.

Tema 1.4. Xumuueckue
peakuum.

- PackpbiBaTh CMBICH H3y4aeMbIX HOHSATHH (BBIABIATH HX
XapaKTepHbIe MPU3HAKH), YCTAHABIMBATh UX B3aUMOCBSI3b

- PackpeBate cMmbICT  nepuoguveckoro 3akoHa JI.M.
MenneneeBa U JEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOILYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO0 (PYHKIIMH

- XapakTepu3oBaTb  JJEKTPOHHOE  CTPOEHHE  aTOMOB
XUMHUYECKUX DJIEMEHTOB 1-4 mepuonoB, MCHONB3YSl MOHATHUSA
«s-, P-, O-3JEKTpOHHBIE OpOUTANIMY», «IHEPreTHUCCKUE
YPOBHM»

- OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHs  CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX COCIUWHEHUN IO MHepuojaM u
rpynnaM Ilepuonnueckoll CHCTEMBI XMMHYECKUX 3JIEMEHTOB
JI.1. Menneneepa

- PackpbiBaTh CMBICHT H3Yy4aeMbIX MOHSTHH (BBLACIATH HX
XapaKTepHble NPU3HAKM) WU MPUMEHITh 3TU MOHATUSA IpU
OMHCAaHUU COCTaBa M CTPOCHUS BEIIECTB, AJII OOBSCHEHHS
OTAENbHBIX (DAKTOB U SIBJICHUMA

- OmpenensiTh BHUABI XUMHUYECKOH CBs3W (KOBAJCHTHOM,
MOHHOM, METaJUInYeCKOM, BOJOPOAHON) B COEIMHEHHUSAX; THII
KPUCTAJUINYECKON PEIIETKH KOHKPETHOIO BEIIECTBA

- OmnpenensiTh  BaJE€HTHOCTb U  CTENEHb  OKHUCIEHMS
XUMHYECKUX 3JIEMEHTOB B COEIMHEHUSIX Pa3JIMYHOIO COCTaBa

- IlpoBOOUTH BBIUMCIEHHUS C HCIOJIB30BAHUEM MOHATUS
«MaccoBast 10JIs BEIIECTBA B PACTBOPE»

- OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM pPeakiuu OT
pa3nuyHBIX (HAaKTOPOB

- OnpenensaTh XapakTep CMELIEHUs XUMUYECKOI'O0 PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHEro Bo3AelcTBUs (mpuHuun Jle
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[IaTenne)

- CoCTaBisATh YpaBHEHUS PEAKUUN PA3JIMYHBIX TUIIOB; MOJHbBIE
W COKpall€HHbICE HWOHHBIE YpaBHEHHUS PEAKLUHM, Y4YUThIBAS
YCJIOBUS, TIPY KOTOPBIX 3TU PEAKIIMHU YT /10 KOHIIA

- [ToaTBEpPXKAATh CYIIECTBOBAHMUE F'E€HETUUECKON CBA3U MEXKIY
HEOPraHWYECKMMHU BEIIIECTBAMU C TOMOIIBIO ypaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI

- IlpoBoguTh, HaOMIOJATP W ONKUCHIBATH XUMHYECKUU
AKCIIEPUMEHT: IO ONPEACICHUI0 Cpellbl BOAHBIX PaCTBOPOB
BEILIECTB, BBISIBJICHUIO YCIIOBUM MPOTEKAHUS PEAKLIUI HOHHOT O
oOMeHa, W3Y4YCHHWIO BIMSHHS pa3IHYHBIX (DAKTOPOB Ha
CKOPOCTb peakLui

- CnenoBath MpaBuiaM IMOJb30BAHUS XUMUYECKOW MOCYI0N U
1a00paTOpHBIM 000PYIOBAHUEM

- IlpencrtaBiaTh pe3ynbTaThl XMMHUYECKOTO SKCIEPUMEHTA B
dbopMe 3amucH YpPaBHEHUM COOTBETCTBYIOIIMX pEAKUHH U
JIeNIaTh BEIBOJEI Ha UX OCHOBE

- IIpoBOOUTH BBIYMCIEHUS [0 YPAaBHEHUSIM XHUMHYECKUX
peakifii, B TOM YU CJI€ TEPMOXUMUYECKUE PaCUEThI

Pa3nen |l. Heopranmuyeckasi Xummusi.

Tema 2.1. HemeTaJi1bl, 00111251
XapaKTepPUCTHKA.

Tema 2.2. Bogopona.

Tema 2.3. 'aorensl.

Tema 2.4. Kucaopoa, cepa.

Tema 2.5. A3zot, ¢ocdop.

Tema 2.6. Yriepoa, kpeMHU.

Tema 2.7. MeTajli1bl, 001151
XapaKTepuCTHKA.

Tema 2.8. O0mas
XapakTepucTuka MeTaioB [A-
rpynmsbl.

Tema 2.9. O61masn
XapakTepucTuka MetauioB I1A-
rpynibl.

Tema 2.10. O0mas
xapakTtepucTuka Metaaios I11A-
TPyNibI.

Tema 2.11. O0man
XapaKTepUCTHKA METAJLIIOB
nmo0o4HbIX noarpynn (b-rpymm).

- PackpbiBaThb CMBICH H3ydaeMbIX MOHATHH (BBIACIATH HX
XapakTepHbIe TMPU3HAKK) M TPUMEHATh OTU TOHATUS TIPHU
OMHMCAHUHM COCTAaBa U CTPOCHUS BELIECTB, IJII OOBICHEHUS
OTIENBHBIX (DAKTOB U SBICHUI

- OOBsCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
HEMETAJUIOB U UX COCIMHEHHH ¢ y4€TOM CTPOEHHUS UX aTOMOB
u nonoxeHuss B Ilepuoanmyeckodl cUCTEME XHUMHUUYECKUX
anemenToB J[.M. MenneneeBa

- XapaktepuszoBaTh (ONMUCHIBATH) OOIIME XUMHYECKHE
CBOMCTBA HEMETAJUIOB, HX BaXHEWUIIUX COCIUHCHUH,
MOATBEPXAAas OTO  ONWCAHWE TMpPUMEpaMu  ypaBHEHUU

COOTBETCTBYIOIIMX XUMUYECKUX PEaKIU

- XapakTepu3oBaTh BIUSHUE HEMETAIJIOB U UX COCIMHEHHM Ha
JKUBBIE OPraHU3MBI; OMKCHIBATh MPUMEHEHHE B Pa3JIMYHBIX
001acTAX MPaKTUYECKOM e TeIbHOCTH YeJIOBEKa

- PackpbiBaTh CYIIHOCTH OKHCIHTEILHO-BOCCTAHOBHTEIHHBIX
peaKIMii MOCPEeNCTBOM COCTaBIIEHHUS AJIEKTPOHHOro OaiaHca
ATUX peaKUnid

- IlpoBomuTh peakuuu, MNOATBEPKAAIONINE XapaKTEPHbIE
CBOMCTBA M3y4aeMbIX BEIIECTB; pACHO3HABATh OMBITHBIM
myTEéM aHHOHBI, TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPaxX

- HalGmonmaTte W omMchIBaTH JEMOHCTPAIIMOHHBIE OIBITHI;
OPOBOAUTE U  ONHUCHIBATH ~ XUMHUYECKUH  DIKCHEPUMEHT
(;TaGopaTopHbIE M TPAKTHIECKUE PAOOTHI)

- IlpeacraBnsTe pe3ynbTaThl XMMHUYECKOTO JKCIEPHUMEHTA B
dbopMe 3amMcH YpPaBHEHUN COOTBETCTBYIOIIUX pEAKIHH U
JIeNaTh BBIBOJIBI HA X OCHOBE

- CnenoBath MpaBuiiaM IMOJIb30BAHUSI XUMUUYECKOU MOCYJI0N U
1abopaToOpHBIM 000PYIOBAHHEM

- IIpoBOAUTH BBIYUCICHUS 1O YPAaBHECHUSM XHUMHYECKUX
peakuit

- CamoOCTOSITeIbHO TMJIAHUPOBATh U OCYLIECTBJIATH CBOIO
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[IO3HABATEIIbHYI0  JCATENBHOCTh, IPUHUMATh  AKTUBHOE
y4acTHe TPYIIOBON yu4eOHOU NeATeTbHOCTH

- PackpbiBaTh CMBICH HM3y4aeMbIX MOHSATUH (BBIIEIATH HUX
XapaKTepHble NpPU3HAKH) W TPUMEHATb O3TU IMOHATUS MpU
OMHCAaHUU COCTaBa M CTPOCHUS BELIECTB, JJA OOBSCHEHUS
OTAENbHBIX (PAKTOB U SIBICHUMA

- OOBsCHATH O0IIMEe 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
JIEMEHTOB - METAJIJIOB U UX COCIMHEHUN C YYETOM CTPOEHUS
uX aromMoB u nonoxeHus llepuonmueckoit  cucreme
xuMudeckux 31eMeHToB /.M. MeHnneneeBa

- XapakTepu3oBaTb (ONHMCBHIBaTh) OOIME XUMHUYECKHE
CBOIICTBA  METAaJOB, HMX  BaXHEUIINX  COCOUHEHHH,
NOATBEPXkAAasi ATO  ONUCAHME [pUMEpaMu  ypaBHEHUU
COOTBETCTBYIOIIUX  XUMHUYECKMX pEaKkIuil; MpuUMEHEHHue
METAJIJIOB B Pa3JIMUHbIX 00JIACTAX, a TAKXKe UCIOJIb30BaHUE UX
JUI CO3aHMsI COBPEMEHHBIX MaTE€PUAJIOB U TEXHOJIOIM

- PackppiBaTh CYIIHOCTH OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakuMil MOCpPerCTBOM COCTaBJIEHHUS AJIEKTPOHHOIrO OajaHca
3TUX PEaAKIUI

- IlpoBoauTh peakuuu, MNOATBEPKAAIOIINE XapaKTEpHbIE
CBOMCTBA M3yyaeMbIX BEIIECTB; pAaCHO3HABaTb OMNBITHBIM
nyTéM HOHBl METaJUIOB, HPUCYTCTBYIOIME B  BOJHBIX
pacTBopax

- HaGmonate u omnuceiBaTh JE€MOHCTPALIMOHHBIE OIBITHI;
IPOBOJUTh U  ONHUCHIBaTh  XUMHMUYECKHH  SKCIIEPUMEHT
(J1abopaTopHbBIE U MPAKTHIECKUE PAOOTHI)

- IlpencraBnsaTh pe3ynbTaThl XMMUYECKOrO 3KCIIEPUMEHTA B
dbopMe 3amuch ypaBHEHHUH COOTBETCTBYIOIIMX pEAKIHH U
JIeNaTh BBIBOJIbI HA NX OCHOBE

- CnenoBathk NpaBUiiaM IOJIb30BAHUSI XUMHUUYECKON MOCYJI0N U
71a00paToOpHBIM 000pyIOBaHUEM

- IlpoBoauTh BBIUKUCIEHHS IO YPABHEHMSIM XUMHUYECKUX
peakuuin

- CaMocCTOsTENbHO NJAHUPOBATH U OCYHIECTBIATH CBOIO
[IO3HABATEJIbHYI0  J€ATENbHOCTb;, IPUHUMATh  AKTUBHOE
y4acTHE B IPYIIOBON yu4eOHOMN 1eITeTbHOCTH

Pazpea I11. XumMusa u :Ku3Hb.

Tema 3.1. MeToabl NO3HAHUSA
B XUMHUHU

Tema 3.2. XuMHuA ¥ KU3HD.

- PackpeiBaTh poJib XMMHHM B PEIICHUH HSHEPreTUYECKUX,
CBIPBEBBIX M  OJKOJOTMYECKUX TMPOOJEM  YEIOBEYECTBa,
OMKCHIBATh OCHOBHBIC HAIMPABICHUS Pa3BUTHS XUMUYECKOU
HAyKH U TEXHOJIOTHH

- llpumensts mnpaBuia OezomacHoro  oOpalieHHs C
BEIIECTBAMHU, HCIOJIB3YEMbIMA B TOBCEAHEBHOW IKHU3HHU,
nmpaBuja TOBENCHHS B IeNIX COepekeHus 310pOBbsl U
OKpYXaloIIel MPUPOTHON Cpelibl; TOHUMATh Bpe (OMacHOCTb)
BO3JICHCTBHS Ha >KMBBIC OPraHU3MBI OINPEICIIEHHBIX BEIIECTB,
CMBICTT TIOKa3aTeNs MK, MOSICHATh Ha MPUMEpax CIocoObI
YMEHBIIEHUS U TPEIOTBPALIEHUSI UX BPEIHOT O BO3IEH CTBUS

- AHanmuM3upoBaTh M KPUTHUYECKH OIEHUBATH HH(OPMAIIHIO,
CBSI3aHHYIO C XMMHYECKHUMH TIPOIECCAMH M WX BIIMSHUEM Ha
COCTOSIHHE OKPYXKAIOIIeH cpesbl

- Hcnonb30BaTh TONYYEHHBIC 3HAHWUS M TPEACTABICHHS O
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cdepax AesITeNbHOCTH, CBI3aHHBIX C HAYKOH U COBPEMECHHBIMU
TEXHOJIOTHSIMH, KaK OCHOBY JIJII OPUEHTAIINH B BEIOOpE CBOCH
Oynymiel mpodecCHOHALHON ACSITEIBHOCTH

- [IpyHUMAaTh ydacTHe B OOCYXKJICHUH ITPOOJIEM XUMHYECKOH 1
9KOJIOTMYECKON HAMPaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYHO
MO3UIIMIO TI0 MPoOJieMe W TpeniaraTh BO3MOXHbBIC MyTH €€
pereHus

Pazgen IV. Teoperuueckue 0CHOBbI OPraHMYeCKON XUMHUM

Tema 4.1 Ilpeamer opranudeckoi
XMMMH.

Tema 4.2. Teopust XuMH4€CKOT0
CTPOEHHS OPraHHUYEeCKUX

- PackpeiBaTh CMBICT H3y4yaeMBIX MOHATUH, (BBIABIATH HX
XapaKTepHbIE IPU3HAKH ), YCTAaHABIUBATh UX B3aUMOCBSI3b

- IIpUMEHATH IOJOKEHUS TEOPUH CTPOCHHUS OpPraHUYECKUX
coennHennit A.M. ByrtnepoBa miisi 00bsICHEHHsI 3aBUCHMOCTH
CBOMCTB BEILECTB OT UX COCTaBA U CTPOCHUS

- Mcnonp30BaTh XMMHYECKYH0 CHUMBOJIMKY I COCTaBJIICHMS

COCAMHCHHH MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOM )
dbopMyI OpraHUYECKUX BEIIECTB
- Omnpenensith BUIObl XUMUYECKOH CBsI3M  (OJUHAPHBIE,
KpaTHBIC) B OPraHUYECKUX COCTMHEHUIX
- PackpeiBaTh posb OPraHUYECKOM XMMHH B JKU3HHU YEJIOBEKA,
WJUTIOCTPUPOBATh CBSI3b C IPYTMMHU HAyKaMu
- HaGmomate M omuchiBaTh JEMOHCTPAIMOHHBIE OMBITHI;
MIPOBOJIUTH M OIHUCHIBATh TAOOPATOPHBIE OMBITHI
Paznen V.¥YrieBoaopoasbl
Tema 5.1. [IlpemeabHble | - PackpplBaTb CMBICI H3Y4acMbIX IOHATUH (BBIABIATH MX
yIJ1€BOA0PObI aJIKaHbl, | XapaKTEepHbIE TPU3HAKU), YCTAHABIMBATH HX B3aUMOCBS3b,
HHMKJIOAJTKAHBI. WCIOJIB30BaTh COOTBETCTBYIOIIME TIOHSATUS TIPH ONUCAHUU

Tema 5.2. HenpeaesbHbie
yIJ1€BOAOPOAbI AJIKEHBI,
aKaJueHbl, AJIKHHBI.

Tema 5.3. ApomaTnueckue
YIJIEBOAOPOIbI

Tema 5.4. [Ipupoanbie
HCTOYHHUKH U NepepadoTKa
yIJIeBOJI0PO/IOB.

Tema 5.5.
I'asorennpousBoaHbIE
yIJ1eBOJIOPO/10B.

cocraBa, CTpOGHUA U
COEIMHEHUN

- HMcnonb30BaTh XMMHMUYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPALEHHOMN)
(bopMYyIT OpraHNYeCKHUX BEIIECTB

- Y craHaBIuBaTh NPUHAITICKHOCTD BEII[ECTB K
onpenenéHHOMY Kjaccy YIJIEBOAOPOAOB IO COCTaBy H
CTPOEHUIO, Ha3bIBAaTh UX 10 CUCTEMAaTHYECKOW HOMEHKJIATYPE;
IIPUBOIUTD TPUBHUAJIbHbIE Ha3BaHUs OTAENbHBIX
MPEACTABUTENEN YTIE€BOAOPOI0B

- Omnpenenats BHUJbl XUMHUYECKOW CBSI3U B  MOJEKyJax
YTJI€BOJOPO/I0B; XapaKTepU30BaTh 3aBUCUMOCTh PEAKIIMOHHON
CIOCOOHOCTH  YTJIEBOJOPOJOB OT KpPAaTHOCTH KOBAJIEHTHOM
CBSI3U

- XapakTepu3oBaTb  COCTaB, CTPOEHHE, NPUMEHEHUE,
¢usnyecKkue U XUMHYECKHE CBOWCTBA, Ba)KHEHIIHE CIIOCOOBI
MOJTyYeHUs] TUIUYHBIX MPEACTaBUTENEH pa3IMYHbIX KJIACCOB
yrieBOJOpOIOB  (MeTaHa, »JTaHa, JTUJIEHA, AallEeTHJICHA,
OyragueHna-1,3, 6eHzoua)

- BBIABIATH M€HETHUECKYIO CBSI3b MEXAY YIJIEBOAOPOJAMHU U
MOATBEP)KIATh €€ HaJIM4Me YPaBHEHUSAMH COOTBETCTBYIOIIUX
XMMHMYECKUX PpEeaKIUi C HCHOJB30BAaHUEM CTPYKTYpPHBIX
dhopmyn

- XapakTepu3oBaTb HMCTOYHUKU YTJIEBOJOPOIHOTO ChIPbS
(aedTh, IPUPOMHBINA Ta3, YTOib), CIOCOOBI X MEPEPAOOTKH H
MIPAKTUYECKOE  TPUMEHEHHE  MOJY4aeMbIX  IPOJYKTOB

MPEBPAIICHUN  OPraHUYECKUX
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UCIOJIb30BaTh €CTECTBEHHO-HAYYHbIE METObl IMO3HAHUS —
NIPOBEJCHUE, HAOJNIOJEHWE U  ONHMCAHUE XUMHYECKOIo
JKCIIepuMeHTa (71ab0paTopHbIE U MPAKTUYECKUE PabOTHI)

- CnenoBaTh mpaBujaM Oe30macHOM pabOTHl B Ja0OpPaTOpUU
MIPU UCTOJIH30BAHUU XUMHUYECKOW MOCYABl U 000PYAOBaHHUS, a
TaKXKe MpaBuiiaM OOpaIleHUs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKUHUSAMHU IO BBITOJHEHHUIO JIAOOPATOPHBIX ONBITOB U
MpPaKTUYECKUX  paboT 1O TONYyYeHHI0 M HU3YYEHHIO
OpPraHUYeCKUX BEIECTB

- IIpencraBisaTh pe3ynbTaThl 3KCIIEPUMEHTa B (opMe 3aIUCH
ypaBHEHHUI COOTBETCTBYIOIINX PEAKIUN U JeNaTh BBHIBOJBI HA
UX OCHOBE

- IlpoBoauTh BBIYUCIEHUS MO YPaBHEHHIO XHWMHYECKON
peaxiuu

- CamocCTOsITeNbHO IIJIAHUPOBATh M OCYILIECTBIATH CBOIO
MO3HABATEIILHYIO  JEATENIbHOCTh, IMPUHUMATh  aKTUBHOE
y4acTHe B IpYNIIOBOM y4eOHOM 1eATeIbHOCTH

Paznen VI. Kuciopoacoaep:kamme opraHudeckue coeTnHeHUsl.

Tema 6.1. Cnuptbl. PeHoJ

Tema 6.2. Anbaeruabl.
KapoOonoBbie kuciiotTbl. Ci10:KHbIE

3¢upsbl.

Tema 6.3. YrieBoanl

- PackpbiBaTh CMBICT H3y4aeMbIX MOHATUH (BBISBISATH UX
XapakTepHble NPU3HAKH), YCTAHABIMBATh HUX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIME IIOHATHS HpPU OMMCAHUU
COCTaBa, CTPOEHHMsI W  IPEBpallleHUHl  OPraHUYEecKUX
COeIMHEHUN

- Hcnonp30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJIEHHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKPALIEHHOM )
bopmyn OpPraHUYeCcKuX BEILIECTB, yCTaHaBIMBAaTh
IPUHAUIEKHOCTh BEUIECTB K ONpENeI€HHOMY Kiaccy 10
COCTaBy U CTPOCHHUIO, Ha3blBaThb HX IO CUCTEMATUYECKOHN
HOMEHKJIaTYpE; OPUBOJUTh  TPUBUAJbHBIE  HA3BAHMUS
OTAENbHBIX  MpEACTaBUTENCH  KUCIOPOA  COAEepXaluX
COEIMHEHU M

- XapakTepu3oBaThb COCTaB, CTpOCHHME, IPUMEHEHUE,
¢u3nyeckre U XUMHYECKHE CBOWCTBA, Ba)KHEHIIME CIIOCOOBI
NOJyYeHUs] TUIIWYHBIX IPEACTaBUTENEH Ppa3IMYHbIX KJIACCOB
KHUCIIOPOACOAEpXKALIMX COEIMHEHUN (MEeTaHola, 3TaHoJa,
raviepuHa,  (GeHona,  GopMmanpieruaa, — ameralibaeruia,
YKCYCHOM KHCJOTBI, TJIFOKO3bI, Kpaxmaja, LEeI0JI03bl);
BBISBJISITh T€HETHUECKYIO CBSI3b MEXKJY HUMM M IOATBEPKIATh
e¢ HaJauuyue YypaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHUX
peakLMii ¢ UCIOJIb30BAaHUEM CTPYKTYPHBIX (OopMyJT

- OnuceiBaTh COCTaB, XUMUYECKOE CTPOCHHUE U MPUMEHEHHE
JKUPOB, XapaKTepu30BaTh ux 3HAaYEHUE 1S
KHU3HEEATEILHOCTH OPraHu3MOB

- Oco3HaBaTh OMACHOCTb BO3JEHCTBUS HA YKUBBIE OPraHU3MBbI
OIpeNeNIEHHBIX OPraHMYeCKMX BEUIECTB M TMOSCHATH Ha
npuMepax CcrnocoObl yMEHBIIEHUS W TPEAOTBPAIIECHUS HX
BPEIHOr0 BO3/IEUCTBUS HA OPraHU3M YelloBeKa

- Hcnonp30BaTh ecTeCTBEHHO-HAYyYHBIE METOJbI MO3HAHUS -
npoBeleHHe, HaOJIoJEHHE W ONUCaHHE  XHMHUYECKOIo
JKCIIEpUMEHTa (J7a00paTOpHbIEe U MPAKTHYECKHE pabOThI)

- CrienoBaTh mpaBmiiaM 0e30MacHOi paboThl B J1aOOPAaTOPUH
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IIPU UCIOJIb30BAaHUU XUMHYECKON MOCYAbl U 000pYAOBaHHUs, a
TaKXKe IpaBUiIaM OOpaIEeHHsI C BELIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMUA ~ BBITIOJTHEHUSI  JIAOOPATOPHBIX  OMNBITOB U
OPAaKTUYECKUX  paboT MO TMOJNYYEeHHI0 ¢ HU3YYCHHIO
OpraHUYECKUX BEILIECTB

- IlpencraBiasiTh pe3ylibTaThl SKCIEPUMEHTa B (opMe 3amucu
YPaBHEHHUI COOTBETCTBYIOIMX pPEAKIMW U JAeJaTh BHIBOJABI HA
UX OCHOBE

- IlpoBOAWTH BBIUUCICHUS 1O YPABHEHUIO XUMHYECKOU
peakuuu

- CaMocTosTeNbHO TJAHUPOBATH U OCYHIECTBISTH CBOIO
MO3HABATEIIbHYIO  JACSATEIbHOCTh;, NPUHUMATh  AKTUBHOE
y4acTHE B IPYIINOBON yueOHOMN 1eITeTbHOCTH

Pa3znen VII . ASOTCOHGP)KQIHI/IC OpPraunveCcKkue CocINHCHUs.

Tema 7.1 AMHHBI

Tema 7.2. AMHHOKHCJIOTBI

Tema 7.3. Beaknu

- PackpbiBaTh CMBICT H3ydaeMbIX MOHATUH (BBIABISATH HX
XapakTepHble IPU3HAKH), YCTaHaBIMBAaTh HUX B3aUMOCBS3b,
UCIOJIB30BaTh COOTBETCTBYIOILME IIOHATHS IIPU ONMCAaHUU
cocTaBa, CTPOCHHA U IPEBpPalICHUMH  OPraHMYECKHUX
COeTMHEHUN

- Mcnonp30BaTh XMMHUUYECKYH0 CHUMBOJIMKY I COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKPALIEHHOM )
(bopMyJ1 OpraHUYECKUX BEILECTB

- Ompenenars NPUHAAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJacCy IO COCTaBy WU CTPOCHMIO, Ha3blBaTb UX IO
CHUCTEMAaTU4YECKOW HOMEHKJIATYpE; INPUBOAUTH TPUBUAJIBbHbIE
Ha3BaHMs OTJENbHBIX NIPEICTaBUTEICH

- XapakTepu3oBaTb  COCTaB, CTPOEHHE, I PUMEHEHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA, Ba)KHEHIIME CIOCOObI
MOJIYYEHHsI TUIHUYHBIX MPEACTaBUTENCH a30TcoaepKalmx
coequHeHni (rmmuuHa W OenkoB) [losicHATHP Ha mpuMepax
3HaueHHe OENKOB JJI1 OpraHu3Ma 4esoBeKa

- HMcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI IIO3HAHUS -
HaAOJI01aTh U OMKCHIBATH IEMOHCTPALIMOHHBIN SKCIIEPUMEHT

- CaMOCTOATENBHO IJIAaHUPOBaTh W OCYLIECTBJIATH CBOKO
[IO3HABATEIIbHYI0  JEATEIbHOCTh;,  IIPUHUMATh  AKTUBHOE
y4acTHe B IpYINIIOBON yueOHOM AesITeIbHOCTH

Paznen VIl. BeicokoMoJieKy/IsipHbIe COeIMHEHHS.

Tema 5. 1.
BbicokoMoOJIEKYJISIPHBIE
COe/IMHEeHHsI.

Tema 5.2. ITlonumepHbie
MaTepHaJIbl.

- Brnamerp  u3yyaeMbIMH  XMMMYECKUMH  TOHSATHSIMM:
pPacKpbIBaTh CMBICA M3yYaeMbIX MOHATUH U MPUMEHSTH 3TU
HNOHATUS  TIpHU OIHMCaHUU cocTaBa M CTPOCHMSA
BBICOKOMOJIEKYJIIDHBIX ~ OpPraHMYECKUX  BEINECTB,  JUIA
00BSCHEHHSI OTACIBHBIX (DAKTOB U SBJICHHUM

- Mcnonp30BaTh XMMHUYECKYH0 CHMBOJIMKY JUISI COCTaBJIEHUS
CTPYKTYpHBIX (OpMya BeUIeCTB M ypaBHEHUH peaxkiuil
NOJMMEPU3ALMH U TIOJIUKOHIEH AU

4.3. Kputepuu oueHKH pe3yJibTaTOB 00y4eHHs

4.3.1. Kputepuu oleHKH 3K3aMeHa

Ornenka sK3aMeHaTopa,
YpoBeHb

Kpurepun
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«OTJIMYHO, OO0yuaromuiicsi TOKa3aa MPOYHbIC 3HAHHUS OCHOBHBIX IMOJIOXKEHUM
BBICOKHI YPOBEHB y4eOHOM  AWCHUIUIMHBI, YMEHHE CaMOCTOSITEIbHO  pellaTh

KOHKPETHBIE MPAKTUYECKUE 3aJa4M TOBBIIIEHHOW CJIOKHOCTH,
CBOOOJIHO HCMOJB30BaTh CIPABOYHYIO JIUTEpATypy, MAelaTh
000CHOBAHHBIE BHIBOJIBI.

«XOPpOTIIO», OOyuaromuiics MOKa3ayu MPOYHbIE 3HAHUS OCHOBHBIX MOJOKEHUN
MIOBBIIIICHHBIN YPOBEHb yueOHOW  JMCHMIUIMHBI, YMEHHE CaMOCTOSITENIbHO  pellaTh

KOHKPETHBIE MPAKTUYECKHE 3aJa4d, MPEIyCMOTPEHHBIE paboueii
MpOorpaMMoid, OPUEHTUPOBATHCS B PEKOMEHJOBAHHOW CIIPAaBOYHOM
JUTEPATYpPE, YMEET MPABUIIBHO OI[EHUTH IMOJTYUE€HHbIEC PE3YIIbTATHI.

«yIIOBJIETBOPUTEIILHOY, OOyuarommuiicsi Moka3ajg 3HaHUE OCHOBHBIX TOJIOKCHHH y4eOHOMH
MOPOTOBBIN YPOBEHB JTUCIUTUIMHBI, YMEHHE IIOJy4aTh C IIOMOIIBIO IpErnoaaBaTesst

IIPABUJIBHOE PEIICHHE KOHKPETHOM IIPAKTUYECKOM 3ajadd U3
qycaa MPeIyCMOTPEHHBIX pabodell mporpamMMoi, 3HaKOMCTBO C
PEKOMEHJOBAHHOW CITPABOYHOM JIMTEPATYPOU.

«HeynosiersoputenpbHo» | [Ipn oTBeTe 00ydaromierocsi BbIIBUIMCH CYLIECTBEHHbBIE IPOOEIBI

B
HEYMEHHE C TOMOUIbIO IpEernoAaBaTeNs MOJY4YUTh MPaBUIbHOE
pelieHrne KOHKPETHOH  MpaKkTUYeCKOW 3aJauyd U3  4ucia
IpeAyCMOTPEHHBIX paboueil mporpaMmoi y4eOHOH 11 CUUTIIMHBIL.

3HAHUSAX OCHOBHBIX TOJIOKEHUH y4eOHOW JAMCUUIUIMHBI,

4.3.2. Kputepuu audd¢epeHnpoBAHHOIO 3a4eTa

OneHka 3K3aMeHaTopa, Kpurepun
YPOBEHb
«3aureHo (OTIAMYHO)», BeIcoKkuit | OOyyatomuiics TIyOOKO M MPOYHO YCBOMJI BECH MPOTPAMMHBINA
YPOBEHb MaTepuall, NCUEPIBIBAOLLE, [10CIEI0BATENIEHO, IPAMOTHO U JIOTUYECKU

CTPOMHO ero wW3jaraer, He 3aTpyAHSeTCs C OTBETOM IIpH
BUJIOM3MCHECHHU 3aJaHusi, CBOOOJHO CIIPABISIETCS C 3aJayaMd U
NPAaKTHYCCKUMU 3a[JaHUSIMU, TMPAaBWIBHO OOOCHOBBIBACT IPUHSTHIC
PEIICHHUS, yMEET CAMOCTOSATENIFHO 0000MIaTh U U3JIaraTh MaTepUa, He
JIOITycKast OIMOOK.

«3a4TeHo (XOpoLIo)»,
IIOBBIILICHHBIN YPOBEHb

OOyuaromuiicsi TBepAO 3HAET MPOTrPaMMHBIA MaTepHall, TPaMOTHO U
0 CYyLIECTBY H3JaraeT ero, He JOMyCKaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC, MOXET MPAaBHJIBHO IPHUMEHSTH
TEOPETUYECKHUE TTOJIOKCHUSI U BJaJeeT HEOOXOMMMBIMH YMEHHUSMU H
HaBBIKAMU I1PU BHIIOJHEHUHN NTPAKTUYECKHUX 33/IaHUH.

«3auTeHo
(YIOBIETBOPUTEIHHO )»,
IIOPOTOBBIA YPOBEHB

OOyuJarormumiicss yCBOWJI TOJIBKO OCHOBHOW MaTepuall, HO HE 3HaeT
OTHENBHBIX  JleTalled, JONyCKAaeT HETOYHOCTH, HEAOCTaTOYHO
npaBUjIbHBIE  (OPMYIUPOBKH, HapyllaeT MOCIeJOBATEIbHOCTh B
U3JI0KEHUH NIPOIpaMMHOI0 MaTepuaja U UCIBITHIBAET 3aTPyAHEHUS B
BBITIOJTHEHNY TPAKTUYECKUX 3aJaHNM.

«He 3aureno
(HEYIOBJICTBOPUTEIILHO )»

OOyJaronuiicss He 3HAeT 3HAYUTENBHOW YacTH MPOrpaMMHOrO
Marepuaina, JOMYyCKaeT CYIICCTBEHHBIC OMMOKHA, C  OOJBbIIMMU
3aTPYAHEHUSIMU BBIIOJHSET PAKTUYECKUE 3a4aHMs, 3aJauu.

4.3.3. Kputepun oueHKH TeCTUPOBAHUS

Onenka, ypoBEeHb

Tloka3aTens OlleHKH

«OTnHIHOY, BEICOKHM

He menee 90 % 0OasiioB 3a 3agaHus TECTA.
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«XOopoII10», MPOJBUHYTHII

He menee 75 % 0aiioB 3a3amaHus TECTA.

«Y 1OBJIETBOPUTEIBHO», IIOPOr OBBIN

He menee 55 % 0ainioB 3a3aaHusa TECTA.

«HeynoBneTBOpUTEIBHO» Menee 55 % OanoB 3a 3ajaHus TecTa.

4.3.4. Kputepuu OlleHKH YCTHBIX OTBETOB

OneHka, ypoBEeHb

Kpurepuu

«OTIHYHOY, BBICOKHI
YPOBEHb

BricTaBisiercs, ecnu 00ydYaroImUiics IMOCIEIOBATENILHO, YETKO,
CBSI3HO, OOOCHOBAaHHO M 0€30HmIMOOYHO H3JIAaraeT y4deOHBIH
MaTepua;, JaeT OTBET B JIOTMYECKOW MOCIENOBATEIBHOCTH C
UCIOJb30BAaHUEM  MPUHATOW  TEPMUHOJIOTMM;,  IOKAa3bIBaeT
MOHMMaHHE CYHIHOCTH PacCMaTpUBAEeMbIX IMOHSTHH, SBIEHUN U
3aKOHOMEpPHOCTEH, TEOpHii, B3aMMOCBSA3EH; YyMeEeT BBIICNSIThH
IJIaBHOE, CaMOCTOSITEIBHO TMOATBEPXKIATh OTBET KOHKPETHBIMU
npuMepamu, (pakTaMu; CaMOCTOSTEIbHO AHAIM3UPYET U
0000111aeT TEOPETHUUECKHUI MaTepua; CBOOOIHO YyCTaHABIMBAET
MEXKIIpEIMETHbIE (Ha OCHOBE paHee MPHOOPETEHHBIX 3HAHHI) U
BHYTPUIIPEIMETHBIE  CBSI3U;  YBEPEHHO U 0e30mmO0YHO
IpUMEHSIET MOJyYCHHbIE 3HAHUS B PEUICHHHM HOBBIX, paHee He
BCTpPEUABIIMXCSA 3a7a4;, PallMOHAIBHO HCIIOJIB3YET CIPABOYHBIC
MaTepHaIbl, y4eOHUK, JOTIOJTHUTEILHYIO JUTEPATYPY,
MPUMEHSIET YMOPSJAOYCHHYIO CHCTEMY YCJIOBHBIX 00O3HaueHUM
IpU BEACHUU 3alHCEH, COMPOBOXKAAIOIIMX OTBET; JOMYCKAaeT B
OTBETE HENOYETHI, KOTOPHIE JIETKO MCIPABISET MO TPEOOBAHUIO
npenoaBaTess.

«XOpOoII10», MOBBIIIEHHbIN
YpOBEHb

BrictaBisercs, ecnu oOydaronuiics MOKa3bIBae€T 3HAHUE BCETO
U3y4YEHHOro ydyeOHOro MaTepuana; JaeT B  OCHOBHOM
NpaBWIBHBIA ~ OTBET; Yy4eOHbI  MaTepuand  HU3Jaraer B
00OCHOBAHHOW JIOTMYECKOM IOCIEN0BAaTEIbHOCTH, IIPU 3TOM
JIONyCKaeT OAHy HerpyOyro omuOKy uiaum He Oojee ABYX
HEI0YETOB B  MCIIOJb30BAaHUM  TEPMHHOJOTMH  Y4eOHOIO
npeaMeTa, KOTOpblE MOXKET MCIPAaBUTh  CaMOCTOSITENBHO;
aHAIM3MPYeT U 0000LIAeT TEOPETUUECKUN MaTepuai; co0IroaeT
OCHOBHBIE TIpaBUJAa KYJIbTYpbl YCTHOH pEud; IpPUMEHSET
YIOPSAA0YEHHYIO CUCTEMY YCIOBHBIX 0003HAaUYEHU MIpU BEIEHUU
3aIliCcel, COMPOBOXKAAIOUIIMX OTBET.

«Y IOBJICTBOPUTEIILHOY,
0a30BbIil yPOBEHB

BrictaBnsiercs, ecnu oOydaromuics: JEMOHCTPUPYET YCBOCHHE
OCHOBHOT'O COJEp)KaHUsl y4eOHOro Mateprana, UMeeT MpoOebl,
HE TIPENSTCTBYIOIIME JajbHEHIIEMY YCBOCHHIO Yy4eOHOTO
MaTepuasia; TPUMEHSIET MOJYyYEHHBbIE 3HAHHWS TPU OTBETE Ha
BOIPOC, AaHaIM3€ MPEAJIOKEHHBIX CHUTyalud 1o olpasiy;
JIOIMTyCKaeT OMIMOKU B MCIOJIh30BAHUU TEPMUHOJIOTUU Y4eOHOTO
npeAMeTa; TOKa3blBaeT HEJOCTATOUYHYI C(HOpPMHUPOBAHHOCTH
OTHACNBbHBIX 3HAHUW W YMEHW; BBIBOIBI W  00OOIICHHS
apryMeHTHpyeT ci1abo, TOmycKaeT B HUX OIIUOKHU; 3aTPYAHSICTCS
opy aHanmM3e U 00oOuIeHMHM ydyeOHOro wmatepuana; JaeT
HEMOJIHBIE  OTBETHl HAa  BONPOCHI  MpenojaBaTelsl WU
BOCIIPOM3BOJIUT COZIEpKAHUWE paHee MPOUYUTAHHOTO Y4eOHOro
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TEKCTa, CJ1a00 CBS3aHHOIO C 3aJaHHBIM BOIPOCOM; HMCIOJIb3YET
HEYNOpPSAJOYEHHYI0O CHCTEMY YCJIOBHBIX OO0O3Hau€HUH IpH
BEJICHUH 3aIlMCel, CONPOBOXKIAIOIIUX OTBET.

«HeynoBneTBOpUTEIBEHO,
HU3KHUH YPOBEHb

BeicraBisiercsi, ecnm OOydaromuiics: HE pPacKpbUl OCHOBHOE
cojiep)kaHue Y4eOHOro MaTepHuaia B Mpelneiax MMOCTaBICHHBIX
BOIIPOCOB; HE YMEET MPUMEHSTh UMCIOIIUECS 3HAHUS K PELICHUIO
KOHKPETHBIX BOIIPOCOB H 3aJ1a4 0 00pas3ily; JOMyCKaeT B OTBETE
Oonee AByX TpyObIX OHIMOOK, KOTOpPHIE HE MOXKET HCIPaBUTh
JIa’Ke MPH TMTOMOIIM 00yJarOMIMXCsI U PEIOAaBaTelsl.

4.3.5. Kputepnu oueHKH HHAMBHAYATbHBIX IPOECKTOB

OneHka, ypoBeHb

Kpurepun

«OTINYHOY, BBICOKUH YPOBEHb

1. ITpaBUJIbHO MOHSATHI L1€11b, 33/1a4H BBIITOJIHEHUS IPOEKTA.

2. Coburo/ieHa TEXHOJIOIUs UCIOJHEHUs POEKTa, BbIAEpKaHbI
COOTBETCTBYIOLIME TAIIbI.

3. [IpoexT odopmieH B COOTBETCTBUU C TPEOOBAHUSIMH.

4. IlposiBeHb! TBOPYECTBO, MHUIIMATHBA.

5. IlpenbsBIEHHBII MNPOAYKT MAEATEIBHOCTH OTJIMYAETCS
BBICOKMM Ka4€CTBOM MCIIOJIHEHUSI, COOTBETCTBYET 3asBJICHHON
TEME.

«XO0poI110», MOBBIIIEHHBII
YPOBEHb

1. ITpaBUJIbHO MOHSATHI L1€11b, 331a4H BBIIIOJIHEHUS IPOEKTA.
CobmoieHa TEXHOJOTMs HCIIOJHEHHUsT IPOEKTa, 3Tambl, HO
JONYLIEHbl HEe 3HAYMTEJbHbIE OIIMOKM, HE TOYHOCTH B
oopmieHUH.

2. IIposiBIE€HO TBOPYECTBO.

3. IlpenbsBIEHHBI MNPOAYKT MAEATEIBHOCTH OTJIMYAETCA
BBICOKMM Ka4€CTBOM HCIIOJHEHUS, COOTBETCTBYET 3asIBICHHON
TEME.

«Y 10BICTBOPHUTEIBEHOY,
0a30BbIil yPOBEHB

1. IlpaBUIBLHO MOHSATHI 11€M1b, 33]]Ja4H BBHITIOJHEHUSI TPOEKTA.

2. Coburo/1eHa TEXHOJIOTHS BBHITIOJIHEHUSI IPOEKTA, HO UMEIOTCA
1-2 omm6ku B 3Tanax WM B 0popMIICHUH.

3. CaMOCTOSITEIBHOCTD NPOSIBIIEHA HAa HEJIOCTATOYHOM YPOBHE.

«H CYyAOBJICTBOPUTCIILHO»

HpOeKT HC BBIIIOJIHCH UJIM HE 3aBCPUICH

4.4. OueHOYHbIE cpeacrea AJid NpOBEACHUS TEKYIIENr0 KOHTPOJISA YyCIIEBACMOCTH

TecToBBIE 3aaHUA

Pazges. 1. O0mas u Heopranuyeckass XMMusl.

1. ®opmyna okcuia Kanus:
a) HNO3

6) CaO

B) Kzo

r) KOH

2. IlpuBenuTe Ha3BaHME BEIIECTBA, XUMHUecKas (popmyna kotoporo, AlCls:

a) KapOOHAT HATpHUs
0) cynbdat KanbIus
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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. HepacTBOopuMOIi B BO/I€ KUCIIOTOH SIBISETCA:
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) ZnSOs 1 HyT
Pazneia. 2. Oprannyeckass XuMus.
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1. Opranunueckasi XuUMHUs - 3TO XUMUS COETUHEHUI:
a) yriepoaa

0) azora

B) KHCJIOpO/a

r) XJopa

2. [IpenenbHble yriIeBOAOPObl XapaKTEPU3YIOTCS HATMUHEM:
a) KpaTHBIX M apOMAaTU4ECKOr0 TUIIA CBSI3EN

0) OIMHAPHBIX CBsA3eN

B) KpaTHBIX CBsA3€i

') apOMaTHYECKOr0 THIa CBSI3U

3. CiupThl 1 peHOJIBI coaepkaT (DYHKIIMOHAIBHYIO TPYIITY:
a) -OH

6) -COOH

B) -C=N

r) >C=0

4. Ha3BaHue ajikaHy JaeTcs 10 BETUYUHE:

a) caMoii IJIMHHOM LeNu yriiepoaHbIX aTOMOB
0) camolf KOPOTKOI1 LIeNU YTIepOIHbIX ATOMOB
B) CaMBIX MEJIKUX PaJIUKaJIOB

r) OOKOBBIX LIETIEH

5. Monekyna sTuHa (aleTusaeHa) COIEPKUT:
a) OHY T-CBS3b

0) A1Be TT-CBSI3H

B) TOJIbKO G-CBSA3HU

') TP T-CBSI3U

6. 13 kakoro cnupTa MOXXHO TPU OKHCIICHUH TTOITYYUTh allbIeru?
a) METaHOJI

0) mpormanon-2

B) MIEHTaHOM-3

r) 2-MeTunOyTano-2

7.C aMMuagHBIM pacTBOPOM OKCHJIA cepedpa He B3aMMOJICHCTBYET:
a) TIII0K03a

0) ManbTO3a

B) IIpoIaHajb

I) YKCYCHAs1 KHCJIOTA

8. Kakas kapOoHOBasi KuCI0Ta HE BXOJUT B COCTaB )KUPOB?
a) maJbMUTUHOBAS

0) creapuHOBas

B) YKCYCHast

T') OJICMHOBAs

9. DTtaHON 00pa3yeT aJKOTOJIATHI C:

a) Na

6) NaOH

B) CaO

r) CU(O H)2
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10. Kakoe u3 NUpPUBEACHHBIX COCTUHEHWH BCTYIAeT B PEAKIHUIO «CepeOpsHOro
3epkanan?

a) YKCyCHasl KUCoTa

0) MeTaHAJIb

B) OyTtanon-1

I') IpONaHOH

11. B kakoe MNOJ0KEHHE apOMAaTUYECKOrO KOJIbIA BBOAMTCS HUTPOIrpyNNa Ipu
HUTPOBaHUU TOJIyoJIa?

a) OPTO-TIOJIOKEHUE

0) MeTa-noJ10KeHue

B) Mapa-mojokKeHne

T') OPTO- U Mapa-TmoJI0KEHHUST

12. B pe3ynbraTe Kakoi peakiuu o0pa3yercs CI0XKHbIA 3¢up?
a) srepupuxkanumn

0) ciupTOBOrO OPOKEHHS

B) TUJPUPOBAHUS

') OKMCJICHUS

13. Kak Ha3pIBaeTCs JaHHOE coeAnHeHne o Homenkinarype MIOITAK:
CH;— ﬁ —CH;— (I?H — CH;
O CH;

a) 2-MeTHINeHTaHOH-4
0) 4-MeTHJINIEHTAHOH-2
B) 2-MEeTHJIIIPOIIaHoJI-4
) 4-MeTHINEeHTaHAb

14. I1pu okucieHuH anbaeruaa oopasyercs:
a) NepBUYHBIN CIUPT

0) BTOpUYHBII CIUPT

B) CIIOXHBIH 3up

') KapOOHOBas KMCJIOTA

15. Onpenenure Kakoe U3 yKa3aHHBIX BEIIECTB HE OyAET pearupoBaTh ¢ THIPOKCUIOM
HaTpus?

a) IporaHoBasi KUCIO0Ta

0) xs10p3TaH

B) (heHON

I') ICHTaHOJI-2

16. B3aumogeiicTBue ¢ KakiUM U3 IPUBEACHHBIX COCIMHEHUN SIBISETCS KaueCTBEHHON
peakien Ha aabIerubl?

a) aMMHauHblii pactBop Ag,0

6) NaOH

B) Bry

r) PCls
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17. TIpy HUTPOBAHMH KAKOT'O CIIUpPTa 00pa3yercs B3PhIBUATOE BEUIECCTBO?
a) mpomnano-1

0) nponanTpuoa-1,2,3

B) mpomnananon-1,2

r) npormananon-1,1

18. Kakoe BeniecTBo MOXXHO MOJTYYUTh IPH IIETOUHOM THIPOJIU3€E TPUTIAJIbMUTHHA?
a) Bozaa

0) maTbMUTHHOBAS KUCIIOTA

B) MAJILMUTAT HATPUS

T') TUAPOKCH]T HATPHS

19. B3auMonelicTBrE C KaKUM U3 IPUBEIEHHBIX COEIMHEHUI ABIIIETCSA KaueCTBEHHON
peakuueil Ha MHOr0OaTOMHbBIE CIIUPTHI?

a) ammuayHbIi pactBop AQ.0

6) NaOH

B) B,

r) CU(OH)2

20. 40 % BOAHBII pacTBOpP KaKOTr0 U3 MPHUBEJCHHBIX BEIIECTB HA3BIBAIOT (OpPMATHHOM?
a) MeTaHAJIA

0) sTaHans

B) MpoIaHa’s

') IpOIaHOHA

21. Kakyro ¢popmyny umeer dpeHon?

Hc/Ji —CH,— OH C?-)Iz— H—CH,
O7F T

HG-_~CH OH OH OH
CH
| | —OH
H;— CH,OH O

B) CHs—CHO r)Hc\ ~-CH

22. Kakoe 13 MpUBEACHHBIX BEIIECTB OyAeT BCTYNAaTh B PEAKIUIO TOJUKOH IEHCAIIH?

a) aTa"

0) oTeH

B) ATaHOJI

r) 3TaHAJIb

23. Kakas u3 npuBEIEHHBIX KUCJIOT ABJISETCA HEMPENeIbHOM IBYXOCHOBHOM ?
a) MaclsHas

0) MasoHOBast

B) METaKpHUJIOBas

r) MaJieHHOBAasI
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24. PacTBOp KaKOro COEAMHEHUS B BOJIE HA3bIBAIOT KapOOJIOBOM KUCIOTON?
a) 3TUJIOBOTO CIIUPTa

0) OEH3UJIOBOTO CIUPTA

B) IIMIIEpUHA

r) dpenosa

25. Kakoe coennHeHnne o0pasyercs Ipy THAPHPOBAHUY POITaHOHA?
a) npomanon-1

0) nponaHoJ-2

B) MpoIaHajib

T') IponaH

26. Kakoe coennHenne oopa3yercs Ipu OKUCICHUH YTUIIOBOTO CriupTa’?
a) MypaBbUHBIN aJIbJIETU/T

0) YKCYCHBII ajibJerus

B) MPOIHMOHOBBIN aJIbJer ]l

') aleToOH

27.Yro Takoe Kupsl?

a) COJIM I1€JIOYHBIX METAJIJIOB BBICIINX KAPOOHOBBIX KMCIIOT

6) mpocTbie A3pUPbl MHOTOATOMHBIX CIIUPTOB

B) BBICOKOMOJICKYJSIDHBIE COEAMHEHHS, COCTOSIIME M3 OOJBIIOr0 YHCIIa OCTaTKOB
[JIFOKO3BI

I') CMECH CJI0KHBIX 3(HPOB ITMIEPHHA U BBICIIMX KaAPOOHOBBIX KHCJIO0T

28. IlepBblii pecTaBUTENb FOMOJIOTHYECKOT O Psijia MPEAETbHbBIX YTIEBOJOPOIOB - ITO:
a) mponaH

0) MeTaH

B) OTEH

T) 9TUH

29. B3aumoseiicTBrE ¢ KaKMM M3 MPUBEACHHBIX COCTUHEHUH SBISETCS KA4eCTBEHHON
peaxieit Ha (heHOoITbI?

a) ammMHuayHbIi pactBop AQ.0

0) NaOH

B) FeCl;

r) Cu(OH),

30. Kakyroo ¢opMyiny UMeeT STUIOBBINA CIIUPT?
a) CH3OH

6) CH3;CH,OH

B) CH3COOH

F) (NHZ)ZCO

31. JInst oTeHa HEe XapaKTepeHbl PeaKIiu
a) MPUCOETUHCHHUS

0) OKuCIIeHUS

B) 3aMelIeHNsI

T) MOJIUMEPU3ALUN

32. B peakuuio «cepeOpsiHOro 3epKajay BCTYIaeT

a) yKCyCHasl KHCIoTa
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0) MeTaHAJIb
B) Oytanou-1
') IPONaHOH

33. MoHocaxapuasl - 3T0

a) MHOT0aTOMHBIE AJIbJAeTrH/10- WIN KeTOCHUPTHI

0) croxHbIE 2GUPHI TIUIIEPHHA U BBICIINX KapOOHOBBIX KHCIIOT

B) COJIM IIEJIOYHBIX METAJJIOB BBICIIMX KapOOHOBBIX KHCIOT

r) npupoausie BMC, cocTosiiue u3 0CTaTKOB 0.-AMHUHOKHUCIIOT, CBSI3aHHBIX MENTUIHON CBSA3BIO

34. Ilpu okucieHUN anbaeruaa oopazyercs
a) MEePBUYHBIN CIIUPT

0) BTOpUYHBII CIUPT

B) CJIOKHBII 3pup

r) KapOOHOBasi KHCJIOTA

35. B cocTaB )XHpOB HE BXOAUT
a) MAJILMUTUHOBAS KUCIIOTA

0) creaprHOBask KHCIIOTA

B) YKCYCHasi KHCJIOTA

') OJICMHOBAs KUCIOTa

36. B peaknuro 3Tepu pukanuu BCTynaeT
a) ImporaHab

0) 6eH30M

B) 3TaHOJI

r) OyTaHOH

37. IlpomaH He B3aUMOJIEHCTBYET C
a) Cly (cBer)

0) HNO3

B) Br;

r) CH;COOH

38. benkwu - 3T0

a) MHOTOaTOMHBIE aJIbJIErU10- WIIN KETOCTIUPTHI

0) cio>KHbIE 3(QUPHI INIMLEPUHA U BHICIIUX KAPOOHOBBIX KUCIOT

B) COJIM LEJIOYHBIX METAJIJIOB BBICIIMX KapOOHOBBIX KHCIOT

r) npupoansie BMC, cocTosimiue U3 0CTaTKOB (.-AaMHHOKHCJIOT, CBA3aAHHBIX NMeNTHIHOM
CBSI3bIO

39. [lo mpaBuiry MapKOBHHKOBA B3aUMOJICHCTBYET
a) 6yreH-2

0) aTeH

B) OyTHH-2

r) Oyren-1

40. ITpu rumponuse kpaxmasa o0pa3yercs
a) 0-TJIF0OK03a

0) p-rioko3a

B) O-TajlakTo3a

r) B-dbpykTo3a
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41. I'nuuepuH umeer popmyity

a) C6H5-CH2-OH

0) CH3-CH,-OH

B) CH3(OH)-CH(OH)-CH(OH)
F) C6H5-OH

42. MoueBrHa UMEET CTPYKTYPHYIO POpMYJITy
a) NH,—CO—NH;

6) CH;—CO—NH;

B) CH;—CO—O—CO—CH3

r) CHz—CO—0—C3Hs

43. AnKeH, coepKalluil B CTPYKTYpe I[EMOYKY U3 TPEX aTOMOB yriiepoJia - 3TO:
a) npomneH

0) meHTeH

B) IEHTHH

r) OyTeH

44. B cocTaB TBEpAOro KUpa BXOJIUT
a) OcH301HAsA KUCIIOTa

0) yKcycHas KuciaoTa

B) CT€APUHOBAsA KHCJIOTA

') MOJIOYHAsI KU CJIOTa

45. B cocTaB ®KHUJIKOTO KUpa BXOJAUT
a) MypaBbHHasl KUCJIOTa

0) 0J1IeHHOBasi KHCJI0TA

B) IlIaBeJieBas KUcCiIoTa

T') MaJIbMAUTHHOBAS KUCJIOTA

46. Cosn kapOOHOBBIX KHCIIOT 00pa3yroTcs IpU AEHCTBUU
a) Cl,

0) NaOH

B) HCN

r) HBr

47. B coctaB 6€JIKOB BXOIUT
a) OeH30lHAas KUCII0Ta

0) 1aBeneBas KuCioTa

B) CTEapUHOBAs KK CJIOTA

r) AMHHOYKCYCHAsI KHCJIOTA

48. K nmpocteiM caxapam (MOHOCaxapujaaM) OTHOCHTCS
a) riIoKo3a

0) caxaposa

B) Kpaxmal

') MaJbTO3a.
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YcTHbIN OnpoC

1. Yto sBngeTCs MpeaMeToM U3Y4YEHUs OpraHN4ecKOi XuMuu?

2.

Kakoe Ouonorunueckoe 3HaueHHE UMEIOT OpPraHUYeCcKre BEIecTBa B mpupoje?

3.0numuTe TNpPUMEHEHHE OpPraHuvyecKHX COEAMHEHHH B CEJIbCKOM XO34lCTBE M B
MPOMBIILIEHHOCTH.

4.
5.
6.
7.
8.
9.
10

11.

CIIUPTOB.
12

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

[To xakum mpu3HAKaM KJIacCU(DUIUPYIOTCS OPraHUYECKUE COSAMHEHMS?

Kaxkue rpynmbsl aTOMOB Ha3bIBAIOTCS (DYHKIIMOHATBHBIMU TPyTITIaMu?

[IpuBenuTe mprMepbl OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHEHUN.

Kaxkoe siBjieHNE B OpraHU4ecKOi XMMUU HA3bIBACTCS «U30MEPUEH»?

Kaxue BuIbI ©30MEPUM XapPAKTEPHBI 1711 OPraHUYECKUX COCTUHEHUN?

Kaxkoli psig B opraHnyeckoil XUMHUM Ha3bIBAETCSA «T'OMOJIOTHYECKUM»?

. UeM oTiIM4aroTCsI rOMOJIOTH OT U30MEPOB?

[IpuBenutre romMoJIOTrMYECKUE PsiAbl TPEACTbHBIX YIJIEBOAOPOAOB W HEMpPEACTbHBIX

. Ilepedncnure OCHOBHBIE IIOJIOKEHNS TEOPUH XUMHUYECKOro cTpoeHust A.M. bytieposa.
OnuiuTe TUIBI CBSI3€H B OPraHUYECKUX COEINHEHUSX.

Ha3oBuTte TUNBI OpraHU4YecKuXx peakiuil, IpUBEeIUTe MPUMEPBHI.

OnuummTe NpoCTPaHCTBEHHOE CTPOEHUE OPraHMYECKUX MOJIEKYI.

Kakue coeqnHeHHs1 OTHOCATCS K KJIacCy «yrieBOAOPOAbI»?

Ha kakue rpynmsl genasaTces yriaeBoaopoas?

OnuiuTe NpUHIUIB HOMEHKIJIATYPBI YTIIEBOIOPOAOB.

[IpuBenuTe HU3MIME TOMOJIOTH IPENEIbHBIX YIJIEBOAOPOAOB (aJIKAHOB).

Kakoit Tun peakiuii HanboJiee XxapakKTepeH JJIsl AJIKaHOB?

B kakue Tunbl peakiuii BCTyNalT HEeNpeAenbHble YIIIEBOAOPOAbI?

Kakue peakiuy 1mo3BoJIIIOT JOKa3aTh HAJIMYKE JBOMHOW WJIM TPOMHOM CBSI3U B MOJIEKYJIE

yriieBojopona?

23

. 3amuummre peakiMu TOMMMEpU3allMM JTWieHa | Oyranuena-1,3. Ine mnpumeHstoTCS

IIPUBCACHHBIC HOJII/IMepI)I?

24
25

26.
27.
28.
29.
30.
31.
32.

33

34.

35

36.
37.
38.

39

40.

. [IpuBeuTe mpuMepbl apoMaTHY €CKUX YIIIEBOIOPOIOB.

. Kakue npoyKk el iepepaboTKe yriieBOIOPOI0B IPUMEHSFOTCS B CEIIbCKOM XO03s1iiCTBE?

Kaxkue oprannueckue coelMHEHHs] OTHOCSATCSA K KJIacCy CIIUPTOB?

OnummTe Kaaccu GUKAIUIO0 CIUPTOB, MPUBEIUTE TPUMEPHI.

B kakue peaknuu BCTyIaeT dTUIOBBINA CIUPT? 3aMUIINTE CXEMbI PEaKIIH .

I'ne ucnonb3yercst STUIIOBBIA CIUPT?

Kakas peakuus Ha3bIBaeTcs peakuuei atepupukanum’?

CocraBbTe (hOpMyIIBI IBYX- M TPEXATOMHBIX CIUPTOB.

Kakue xumuueckue cBOCTBa XapaKTEPHBI AJIsI MHOTOATOMHBIX CIIUPTOB?

. C noMopto, Kakoi peakiuyu MOXHO OTJIMYUTh MHOTOATOMHBIE CITIUPTHI OT OJJHOATOMHBIX?
Kakoe 6uonoruueckoe 3Ha4eHUE UMEET TPEXaTOMHBIN CIIUPT TIUIEPUH?

. Kakue coequnenus HaspiBaoT penonamu? [Ipusenure hopmynbsl GeHOIOB.

OnummTe XMMUYECKHE CBOWCTBA (DEHOJIOB.

Kaxkas kauecTBeHHas1 peakius UCIOIb3yeTCs AJist OOHapykeHust (PeHOT0B?

I'ne npumensitorcst peHob1?

. Kakas ¢pyHKIMOHaIbHAS TpyNIa Ha3bIBaeTCsI KapOOHUIBHOM?

[TpuBenute HoOpMyITbI HU3MIUX TOMOJIOTOB MPENETbHBIX albJETHI0B U KETOHOB. B ueM ux

paznuuue?

41
42

. OnummTe HOMEHKIATYpy ajJbJErua0B U KETOHOB.
. Ilepeuncnure TUNBI peaklMil, XapaKTEpHbIC I AIbJETUI0B U KETOHOB, NPUBEIUTE

MIPUMEDPBI.

43
44
45
46

. Kakoii peakiueit MOXHO OTJIMYHUTH ajbJACTHIbI OT KETOHOB?
. I'ne npumensierca gpopmanun? [Ipusenure Gpopmyiry MeTaHas.
. I'ne npumensiercs aneron? 3anumuTe ero Gopmyiy.

. HpI/IBeHI/ITe (bOpMy.]'IBI APpOMATUYCCKUX AJIBJACTUIOB U KCTOHOB.
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47. Kakue opraHuyecKue COEAMHEHHsI OTHOCATCSA K KapOOHOBBIM KHCIOTaM?

48. OnumuTe Kiaaccu UKaIuo KapOOHOBBIX KHCIIOT.

49. Kak orpeaeanTb OCHOBHOCTh KapOOHOBOW KHUCJIOThI?

50. Kakre XuMHU4YECKHE CBOMCTBA XapaKTEPHBI JIJIsI KapOOHOBBIX KHCIIOT?

51. IIpuBenure ¢popMyIibl HEMIPEAETbHBIX KAPOOHOBBIX KHCIIOT.

52. [IpuBenute npuMepsl ABYXOCHOBHBIX MPEAEIbHBIX KapOOHOBBIX KUCIIOT.

53. Kakum 06pa3oM IpoTEeKaloT peakiuy 3aMeIleHus] y apOMaTHYECKHX KapOOHOBBIX KHCIIOT?

54. Kakue coeiMHEHUs OTHOCSTCS K AKUpam?

55. Onummre KIaccuGUKaIUIo KUPOB.

56. IlpuBenute npuMepsl KUBOTHBIX KUPOB U PACTUTEIbHBIX Macedl.

57. Kakue kapOOHOBBIE KHCIOTHI BXOJST B COCTaB )KUPOB?

58. 3anummte hopMyiTy TBEpAOTO XKHpa TPUCTEAPUHA.

59. CocraBbTe hopmyiy nuoneocteapruHa. Kakyr KOHCHCTEHIIMIO UMEET 3TOT KHUP?

60. IIpuBeauTe cxeMy peaklMM MEPEX0a OT KHUAKOr0 KUPa K TBEPAOMY.

61. KakoBa Onosiornyeckas pojb )KUPOB B KHUBBIX OpraHu3max?

62. 3anumure peakluIo MOIy4eHHs MblIA U3 XKUpa.

63. JlaiiTe onpenenenue yriieBogaM Wik caxapam.

64. OnummTe Kaaccu (GUKAIUIO YTIEBOIOB.

65. IlpuBemute dopmynsl D-pub6o3sl u D-nme3okcuprubossl. B cocrtaB, KakumxX BaKHBIX
MPUPOAHBIX COCTUHEHHUM BXOAAT 3TU IIEHTO3bI?

66. ['ne B npupoze Bcrpeuaercs riioko3a? CKOJIbKO aCHMMETPUYECKUX aTOMOB YIIJIEpOJa OHA
copepxut? Hanummre Gpopmyssl D-riiroko3sl ¥ L-TIIIOKO3BIL.

67. 3anummTe TayTOMEPHbIE ()OPMBI TIIFOKO3BI.

68. TlpuBeaute (opmyny D-ppykrospl. CKOJBKO aCHMMETPHYECKHX aTOMOB yriiepoja OHa
COZlepKUT?

69. Kak oOpasyrorcs 1uxandeckue (opMbl MoHocaxapuaoB? 3amummre ¢opmyisl  a,D-
rmoKonupanossl 1 f,D-ppykrodypanossr.

70. Kakue MoHOCaxapuIbl BXOJST B COCTaB MeAa?

71. C mOMOIIIBIO KaKOH PEAKIIUH MOYKHO OTJIYHTH TITFOKO3Y OT (PPYKTO3BI?

72. Kakoil aucaxapu] COIepKUTCs B MOJIOKE?

73. Kak Ha3bIBaeTcs caxap, KOTOpbIid yrorpeomnsercs B numie? Kak ero momy4aror?

74. T'me B pactenHusax HakarmBaeTcss kpaxman? Kakyioo OHONOTMYECKy:0 pojib WMIrpaeT 3TOT
nonucaxapusu?

75. HazoBrTE IPUPOTHBIE HCTOYHUKH LEIUTFOJIO3BIL.

76. OnummTe MpUMEH eHHE HEeIUTF0JI03bL.

77. Kakue opraHuuecKue BelecTBa OTHOCAT K amuHam? [IpuBeanTe npruMepsl.

78. 3amummre cxeMy oOpa3oBaHMsI aMuzia KUCIOTHL. Kakoil aMu IpUMEHSETCS B CEIbCKOM
X03s11icTBE?

79. IlpuBenute npumMepbl aMHHOKUCIIOT. Kakoe Oronornueckoe 3HaueHrne OHU UMEIOT B Tpupoie?

80. B yem 3akimouaercst aMm(pOTepHOCTh AaMHHOKHCIIOT?

81. laiiTe onpezeneHue, 4To Takoe OENKu.

82. Onumute KimacchupuKauio OEIKoB.

83. Kakue Turiel cBsi3eld copepikaTcs B MOJICKYJ1ax OeIKoB?

84. [TpuBenure GopMyIibl 3aMEHUMBIX 1 HE3aMEHUMBIX aMHHOKHCIIOT.

85. CocrtaBbTe cXeMy 00pa30BaHus AUMENTH/IA AIAHUIITIIIINHA, BBIICTUTE SN THIHYIO CBSI3b.

86. Kakue 0eku OTHOCSTCS K TPOCTBIM M CIIOKHBIM?

87. Kakue Oesku SBISFOTCS MOJTHOLIEHHBIMU?

88. OrnmummTe cTpoeHne OEIKOB.

89. IlepeuricuTe BETHHIE KAUECTBEHHBIE PEAKITUH HA OCIIKH.

90. Kakue 6uonornueckre (yHKIIUH BBITOMHSIOT OSIIKU B )KUBBIX OpraHu3Max?

91. Yro Takoe pepMeHTHI?

92. Kakue opraHnuecKue BELIECTBA OTHOCAT K TOpPMOHAM?

93. Kakue ButamuHbI Bbl 3Haete? KakoBa ux uonorunyeckast poib?
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94. [IpuBenuTe NpUMeEpbI AJIKATIOUOB.

95. IlonsiTue 0 JIeKapCTBEHHBIX Mperaparax.

96. Onummre cocraB HyKJIEUHOBBIX KHACIIOT.

97. 3anuimTe cxemy T'uapon3a HyKJIEUHOBBIX KUCIIOT.

98. UeM OTIMYArOTCS HYKJICOTHIBI OT HYKJIEO3H0B?

99. Onummre 6uonorndeckyro poib JJHK.

100. Onuumre 6uonornueckyto poib PHK.

101. Yto Takoe XUMUYECKUN JIEMEHT?

102. JTaiiTe onpeneneHue: aToM, MOJIEKYJa, IPOCTOE U CI0KHOE BEIIECTBO.

103. Uro takoe aTomMHas enuHMIla Macchl. Kak paccuuTaTh OTHOCHTENbHYIO aTOMHYIO U
MOJIEKYJISIPHYIO Maccy.

104. Yto Takoe yncio Mosei?

105. Kakue enuHUIBI U3MEPEHUS UMEET MOJIsIpHAasi Macca?

106. KakoBbl CTEXMOMETPUUYECKHUE 3aKOHBI U TOHATHS XUMUHU.

107. OxapakTepu3yiiTe arperaTHble COCTOSHUS BEILLECTBA.

108. ChopmynupyiiTe 3aK0H ABOTaipo U €ro CIEICTBUS.

109. ITpuBenuTe OCHOBHBIE MOJIOKEHUS ATOMHO-MOJIEKYJISIPHOT'O YUEHHUS.

110. KTo pa3Bui 1 BriepBbl€ IPUMEHUI B XUMUHU aTOMHO-MOJIEKYJIIPHOE YueHHE?

111. KakoBo cTpoeHue atoma?

112. IlpuBenuTe OCHOBHBIE XapaKTEPUCTHKM JJIEMEHTAPHBIX YacCTUI IPOTOHA,
HEWUTPOHA, JJIEKTPOHA.

113. Yro npencrasisieT codoil MaccoBoe 4nuciio?

114. KakoB ¢u3u4eckuii CMBICI TOPSAIKOBOrO HOMEpa XHMHUYECKOI'O 2JJICMEHTa B
[Tepuonuyeckoi cucTreMe XUMUUECKUX IJIEMEHTOB?

115. Yto npeacraBiasroT coO0M U30TOMbI?

116. JlaiiTe COBpEMEHHOE MOHATHE «XUMUYECKUN IIIEMEHT.

117. Yto npencraBisier coO0i 3IEKTPOHHAS 000JI09Ka, KAKOBO €€ CTpOeHHUE?

118. KakoB ¢musnueckuii CcMbICI HOMepa I[epuoja XUMHUYECKOro »JJeMEHTa B
[Teprnonuyeckoi cucTreMe XUMUUECKUX IJIEMEHTOB?

119. IloueMy »IEKTpPOHHBIE CIIOM HA3BIBAIOT HHEpPreTudeckuMu ypoBHsAMU? KakoBo
MaKCHMaJbHOE YUCIIO AJIEKTPOHOB HAa KaXKJI0M 3HepreTuueckoMm ypoBHe? Kak ero paccuutats?

120. Yto 03HAYalOT MOHATHUS «3aBEPIICHHBIN» U «HE3aBEPIICHHBII» dHEpPreTHYecKue
ypoBHU?

121. KakoB (¢u3uyeckuidi CMBICT HOMEpa TPYNIbl XUMHUYECKOTO dSJIEMEHTa B
[Tepuoguueckoil cucreMme XUMUYECKUX JIEMEHTOB?

122. Yro npencrasisieT co0oil 351eKTpOHHOE 00J1ako (opOuTap)?

123. IIpuBenuTe TpU KaTerOpUU XUMUYECKUX AJIeMEHTOB. Ha kakoM nmpu3HaKke OCHOBaHa
naHHas Kiaccupukanus?

124. KakoBa crpykrypa Ilepmoanyeckoil cHUCTEMBl XHMHMUYECKHX 3JIEMEHTOB
AN .Menneneera? Ilouemy cuctrema xumudeckux sieMeHTOB J[.M.MeHneneeBa Ha3blBaeTCs
«IIEPUOIAUIECKON»?

125. Kakywo uapopmanuio 06 OnpenereHHOM XHMHYECKOM SJIEMEHTE MOXHO H3BJIEYb
u3 [lepuoanueckoi cucreMbl?

126. Yto mnpencTaBiIsOT COO0OM METaJNIMYEeCKMEe W HEMETaJUIMYeCKUE CBOMCTBA
XUMUYECKUX 3JIEMEHTOB?

127. KakoBbl 3aKOHOMEPHOCTH M MIPUYMHBI U3MEHEHUSI CBOMCTB XUMHUYECKUX IJIEMEHTOB
B IIpejienax OAHOU rpymnmbl (IJIaBHOM MOATPYIIBI); B Ipeenax 0JHOoro nepuoja?

128. HazoBuTE BUABI XUMUUYECKUX CBSI3EH.

129. Yro npencraBisioT coboit xumuueckue siiaeHusn? [IpuBenure npumepsl.

130. Yem xumMu4eckue SBICHUS OTIMYAIOTCS OT PU3HUECKUX?

131. KakoBbI NpHU3HAKU XUMUYECKUX PEAKIINI?

132. CopmymupyiiTe 3aKOH COXpaHEHHUSI MACChI BEIIECTB MTPU XUMUYECKUX PEaAKIIUIX.

133. JlaiiTe onpeneneHne MOHIATHI «XUMUYECKasi Peaklus», «peareHT», KIPOIYKT».
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134.
135.
136.

Kak cocTaBuTh ypaBHEHHE XMMHUYECKON peakuun?
[To kakuM mpU3HaKaM KIacCH(PUUUPYIOT XUMUUYECKHE PEeaKIu?
Haiite omnpeneneHuss MNOHATUSIM «TEPMOXUMUYECKOE YpPaBHEHHUE», «TEIJIOBOU

3 dexT peakuumn», «IK30TepMUYECKasi PEAKLUSY, «IHAOTEPMUIECKAS PEAKILIU.

137.
138.
139.
140.
141.
142.
143.

144

170
171
172

Kiaccugukaius no 4ucity ¥ coOCTaBy UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKLIHH.
UTO NOHMMAIOT MOJT CKOPOCTHIO XUMHYECKON pEeaKIUu.

Kakue (akTopsl BIUAIOT Ha CKOPOCTh XUMHUYECKUX PEeaKIUii?

Uto Takoe katanu3? Yto Takoe kaTtanuzaTop?

Kakue Bunbl kaTtanusa Bbl 3HaeTe?

Uto Takoe XMMHYECKOe paBHOBecHE?

Kakue (akTopsl BIUAIOT Ha CMENIEHHE XUMUYECKOTO paBHOBECHS?

. Kak BimsieT mpucyTcTBHE KaTaln3aTopa Ha CMEIleHHe XUMUYECKOro paBHOBeCHs?
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.

ChopmymupyiiTe OCHOBHBIC MOJOKCHUS TEOPUHU AIEKTPOJUTHIECKON TUCCOIIHATIIH.
UYro Takoe IEKTPOIUTHI?

Yro takoe BoropoaHblil (pH) nokazarens?

Yrto Takoe ruapou3 conei?

[IpuBeauTe TUIBI THAPOIN3A COJIEH.

Kaxkue coenquHeHus Ha3pIBalOT KOMILJIEKCHBIMU. [IpuBeanTe npuMepsl.

YTo Takoe OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKLINU?

Kak paccunTbIBatoTCsl CTENEHU OKUCIECHUS?

[IpuBenuTe mpuMepsl BaXKHEHIINX OKACIUTEIECH U BOCCTAHOBUTEIIEH.
lanbBanmYecKre AIEMEHTHI U TPUHITUIIBI UX PaOOTHI.

Urto takoe annextponu3? [IpuBeaure npumMepsl.

Ha kakue kiaccel pa3iesnsitoT HEOPraHM4ecKre BeIecTBa, 10 KAKOMY IIPU3HAKY?
Kaxk o0pa3yroTcst Ha3BaHHs OKCHUIOB?

CriocoObI TOJTy4eHHS] OKCHIOB.

Ha xaxue rpynmnsl pa3genstoT OKCUIbI 10 XUMHUYECKUM CBOMCTBaM?

Kakune okcuapl Ha3bIBatOT «OCHOBHBIMU»? KakoBbI MX XUMHYECKHUE CBOMCTBA?
Kakue oxcuabl Ha3bIBAIOT «KUCIOTHBEIMUY»? KaKoOBEI NX XUMHUYECKHE CBOIiCTBA?
Kaxkue okcuasl Ha3pBatOT «aM@oTepHbIMI»? KakoBBI HX XUMHUYECKUE CBOHCTBA?
KaxoBa knaccudukanus ruIpokcuioB?

[TpuBeauTe CrrocoOb! MOTYUISHUS MIEIOYEH U HEPACTBOPUMBIX OCHOBAHUH.
KakoBbl xuMHUUYeCcKre CBOMCTBA OCHOBAHUM?

[TpuBeauTe CrrocoOb! MOTyIeHHUST OCCKUCTOPOIHBIX U KHUCIOPOICOASPIKAIINX KUCIIOT.
KakoBbl xuMuueckne cBocTBa KUCIOT?

JaiiTe onpenesieHue coyei, MpuBEIUTE UX OOIIYI0 (POopMYIy.

Kaxk oOpa3yrotcst HazBanus coneit? Kak coctaBisitoT GopMymbl comeit?

. IlpuBenuTe knaccuuKanuio coieil B 3aBUCUMOCTH OT COCTaBa KUCIOTHOTO OCTATKa.
. IlpuBenuTe crocoOb! moydeHus: aMm(pOTEPHBIX THAPOKCHUIOB.

. KakoBbI xummnueckue cBoiictBa aM(pOTEpHBIX TUAPOKCHI0B?

173.

Kaxk 3aBHCST KHCIIOTHO-OCHOBHEIE CBOMCTBA OKCHUIOB U THAPOKCHUAOB OT IOJIOXKCHUA

3eMenToB B [ICXD?

174.
175.
176.

Yro nmpencTaBisioT co00i reHeTUYECKUe PsiIbl METAUIOB U HEMETaIOB?
Ha3oBuTe Hay4HbIE MPUHIIUTIBI XUMUYECKOTO MPOU3BOJICTBA.
Kak ocyiecTBisiercs 3amuTa OKpyKalIiel cpelibl 1 OXpaHa TpyAa MPU XUMUYECKOM

MPOU3BOICTBE?

177.

METaHOJIA.

178.
179.
180.

[lepeuncnure cTaguy XUMHYECKOro IPOM3BOACTBA B IPOM3BOACTBE aMMMaka U
Kakue ynoOpeHust npuMeHSIOT B CEIbCKOTro Xo3siicTBe?

Kakue ncnonb3yroT XuMHUECKHE CPE/ICTBA 3aIUThl PACTEHH?
Kak cBsi3aHa XuMUs ¥ IOBCEAHEBHAS JKU3HD YETIOBEKa?
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4.5. OueHo4HbIe CpeacTBa /IS NPOBeIeHUs] MPOMeKYTOUHON aTTecTaluu

Bomnpocs! pis nposenenus nudgdepeHuMpPOBAHHOIO 3a4eTa

1. 3oMepust, HOMEHKJIATypa, CIIOCOObI MOMYUYEeHHS] U XUMUUYECKUE CBOMCTBA aJIKUHOB.

2. IIporeccel noauMepu3anuu U NOJMKOH/IEH CALlUH.

3. lueHoBbI€ YIII€BOJOPOABI, OCOOEHHOCTH UX CTPOCHHS U CBOMCTB.

4. Oco0eHHOCTH apOMaTHUECKON CBSI3H. XUMUYECKIE CBOMCTBA apPEHOB.

5. IlpaBuna OpHEHTALIUU B PEAKIHSIX IJIEKTPO(PUILHOT O 3aMEIICHUSI.

6. [luxoankaHbl, CTpOCHHE, CIIOCOOBI TTOTYYEHHS, 0COOEHHOCTH XUMUYECKUX CBOMCTB.

7. OnHOATOMHBIE CHHPTHI (M30MEpHs, CIIOCOOBI TMOJNYYEHHS, OCOOEHHOCTH PEaKIIMOHHOMN
CIOCOOHOCTH I'MAPOKCOT PYIIIbl, XUMUYECKUE CBOWCTBA).

8. MHoroaromMHble CHOUPTHI (M30MEpHSs, CIIOCOOBI MOJMy4YeHHs, OCOOCHHOCTH pEeaKIMOHHON
CIOCOOHOCTH I'MAPOKCOIPYIIbl, XUMUYECKUE CBOMCTBA).

9. I'muuepun, ero 6uoIoruyeckasi pojib B CHHTE3€ KU POB.

10. ®eHomnbl, CTpOEHHUE CBOWCTBA, AHTUCENTUY €CKasi AKTUBHOCTb.

11. 3omepus 1 HOMEHKIATypa ajlbJAErUI0B U KETOHOB.

12. CriocoObl OJIy4eHHs] M1 XUMUYE€CKHE CBOMCTBA aJIbJAECTUIOB U KETOHOB.

13. Knaccuduxanust KapOOHOBBIX KHCIIOT.

14. CiocoObl oJTy4eHHsI KapOOHOBBIX KUCIIOT.

15. Xumunueckue cBoicTBa KApOOHOBBIX KUCJIIOT.

16. XXuppl, ©X K1accupuKamms

17. XKupsl: ctpoeHue.

18. XKXupsl: XMMUYECKHE CBOMCTBA.

19. XKupsl: npuMeHeHHe W OMOJIOTHMYECKas POJib B KAaYeCTBE SHEPreTUYECKUX MaTEpPHAIOB
OpPraHU3MOB.

20. IloHsiTHiE O MBLTAX U MOKOUIIUX CPE/ICTBAX.

21. BaxHeie OKCUKUCIIOTHI.

22. Knaccudukanus yrieBoaoB.

23. MOHO3BI - TEHTO3bI ¥ T€KCO3BI.

24. OnTtuueckas u3omMepus MoHocaxapuaoB. D-u L-dpopmsr.

25. Tayromepus yrieBonoB. AHOMeEpBL. [ TMKO3UAHBIN T POKCHIL

Bonpocsl k 3k3amMeny

1. Xumuueckue 35eMeHTbl. ATOMBI, MOJIEKYJIbI, IPOCTHIE U CJI0KHBIE BEIIECTBA.

2. BemectBa mocTOSHHOI O M IEPEMEHHOI 0 COCTaBa. 3aKOH IIOCTOSHCTBA COCTAaBa BELIECTB.

3. Macca atromoB U MoJieKyJd. ATOMHas enuHunia Maccbl. OTHOCUTEIbHbIE aTOMHAs U
MOJIEKYJIIpHASI MACCHI.

4. Konn4ecTBO BEMIECTBA U €AUHHUILIBI €ro u3mMepeHus. Yucno ABoraapo.

5. Monspnas macca.

6. CTrexuomMeTpuuecKue 3aKOHbI U MOHATUSI XUMUH.

7. TBepmoe (KpUCTALIMYECKOE M aMOpQHOE), KHUAKOE M Ta3000pa3HOE arperaTtHbie
COCTOSIHUSI BEIleCTBA.

8. 3akoH ABOTapo M €ro CIeACTBHUA.

9. MonspHblif 00beM BELECTB B ra3000pa3HOM COCTOSHUH.

10. O6bequHEeHHBIN Ta30BBINA 3aKOH U ypaBHeHHEe MeHneneeBa-Knaneiipona.

11. Paznuuust Mexay cMecsIMH M XUMHUYECKMMU COCIUHEHHSMHU. MaccoBass U oObeMHas
JTOJT KOMIIOHEHTOB CMECH.

12. OTKpbITHE NEPHOANYECKOTO 3aKOHA.

13. MHzoronel. CoBpeMeHHOE MOHSATHE XUMHUYecKoro 3nemeHTra. CoBpeMeHHas
¢dopmynupoBka [lepuonnyeckoro 3aKoHa.
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14. Ilepnonnueckas cucremMa U CTpoeHHe aToMa. @U3NYECKH CMBICI OPSAIKOBOIO HOMEpa
2JIEMEHTOB, HOMEpPOB TIpynnel U nepuona. Ilepmoguueckoe M3MEHEHHE CBOWCTB 3JIEMEHTOB:
paznyca aToma; SHepruu MOHU3ALNHU; AIEKTPOOTPULIATEIbHOCTH.

15. CoBpemeHHBIE MPEACTABIEHUS O CTPOEHUU aToMa. KopnycKynspHO-BOJHOBOH 1yanu3m
4acTULl MUKPOMHpA.

16. IlonsiTie 06 37eKTPOHHOM OpOUTAIN U 3JIeKTpOHHOM oOJsiake. KBaHTOBBIE UnCHa.

17. PacnipeneneHue 3JIEKTPOHOB IO 3HEPreTUYECKUM YPOBHSM, MOAYPOBHIM U OpOUTAISIM B
COOTBETCTBMHM C IIPUHLIMIIOM HaUMEHbLIEH sHepruu, npuHuunoM Ilaymu u npasunom I'ynna.

18. DnekTpoHHBIE KOH(PHUTYypalldd aTOMOB XHMHUYECKUX DIIEMEHTOB. BajeHTHbIE
BO3MOKHOCTH aTOMOB XHMHYECKHX 3JEMEHTOB. OJIEKTPOHHAs KiacCH(UKAIUSI XUMHUYECKUX
3JIEMEHTOB: S-, P-, d-, f-31eMeHTHI.

19. Tunbl XUMHUYECKUX CBsI3€i: KOBaJCHTHAs, HOHHAs, METAJUIMYECKas U BOJIOPOIHAS.

20.  IlonmsatMe O  KOMIUIGKCHBIX  COelIMHEHUAX.  KoopauHalMoOHHOE  YHCIIO
KOMIUIEKcOoOpa3oBaTelsd. BHyTpeHHss 1 BHELIHsIsI cpepa KOMIUIEKCOB.

21. HomeHnkilaTypa KOMILIEKCHBIX COeIMHEHNN. 1IX 3HaueHue.

22. IloHsiTHE O HEOPraHUUYECKUX U OPraHUYECKUX IOJUMEpax.

23. IloHsTHE O TUCIIEPCHBIX CUCTEMAX.

24. Knaccudukanus XMMUYECKUX PeakLUil B OpraHMYecKoi 1 HeOPraHU4eCKOW XUMUH .

25. BHyTpeHHsii DHeprus, OSHTaIbNUA. TermmoBod 3P(EKT XUMHUECKHX PEaKIHi.
TepMmoxumuuecknue ypaBHEeHUA. DHTPOIHS.

26. Ilomsatue o ckopoctn peakuui. DakTOphl, BIMAIOIIUE HA CKOPOCTh XUMHYECKOU
pEaKIHu.

27. Katanu3aTopbl U KaTaju3: TOMO- U T€TEPOTreHHBIN, UX MEXaHU3MBbI.

28. IToHATHE O XUMUYECKOM PaBHOBECHH.

29. ®@akTophl, BIMAKOIIME HA CMEUICHHE PpAaBHOBECHs: KOHLEHTpalMs, MJaBJICHUE,
temnepatypa (npuHuun Jle Illarense).

30. ®usuko-xUMHUYECKassh TpPUpPOJA PpaCTBOPEHUS M  PacTBOpoB. Bzaumonelictue
pPacTBOPUTEIIS U paCTBOPEHHOTO BelllecTBa. PacTBOPUMOCTD BEIIECTB.

31. CnocoObl BBIpa)K€HUS KOHIIGHTPAIlMM PACTBOPOB: MaccoBasl TOJSI PacTBOPEHHOTO
BellecTBa (ITPOLEHTHAS ), MOJISIPHASL.

32. Teopusi 3neKTpONUTHYECKON quccorranuu. CTeneHb MeKTPOJUTUHIECKON TUCCOLUAIINT
u pakTopsl ee 3aBUCUMOCTH. CHUIIBHBIE U CPEHUE 3JIEKTPOTUTHL.

33. [uccoumanuss Boael. Bomoponnbiii mokaszatens. Cpeaa BOAHBIX — pacTBOPOB
3JEKTPOIUTOB.

34. T'uaponus cosneil, TUIIBI THAPOJIN3A.

35. Crenenp okucieHus. OKuCIEHHE M BOCCTaHOBIEHHE. BaxHellne OKHCIUTENH U
BOCCTaHOBUTEIIH.

36. Knnaccuukanus OKUCINTENbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH.

37. Meroabl COCTaBIIEHUSI YPABHEHUH OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuuil. MeTtox
3JIEKTPOHHOro OanaHca. BiMsHue cpenbl Ha NPOTEKAHUE OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

38. DnexkTpoaHble MOTEHUMANbl. PsAa  CTaHJApTHBIX  AJEKTPOIHBIX  IMOTEHIIMAJIOB
(27K TPOXUMHUYECKUH PsIJl HAPSHKEHUM METaJlIoB).

39. N'anpbBaHWYECKUE PJIEMEHTHI U MPUHITUIIBI UX paOOTHI.

40. T'anbBaHMYECKUE DIIEMEHTHI, IPUMEHSAEMBIE B XU3HU: CBUHLOBAas aKKyMYJATOpHAas
Oarapesi, HUKeJb-KaJMHEBble OaTapeu, TONJIMBHbIE FJIEMEHTHI.

41. DnekTponn3 paciiaBoB COJIEH.

42. DneKTponn3 BOJHBIX PaCTBOPOB C MHEPTHBIMHU U PACTBOPUMBIMH 3JIEKTPOJAMHU.

43. IIpocThie U COXKHBIE BELIECTBA.

44. Oxeuppl, uX Kiaccuukarus, criocoObl MOy4eHHsl 1 XUMUYECKHEe CBOICTBA.

45. OcHOBaHUs, UX KJIaCCH(UKALUS, CTOCOOBI MOIyUYEHHsI U XUMHYECKHUE CBOMCTBA.

46. Kucnotsl, uX Kiaccu(uKanus, CriocoObl MOTy4YeHHUsI U XMMUYECKUE CBOHCTBA.

47. CpenHue coyiv, uX KiacCH(PHUKAIKS, CIIOCOOBI TTOTyYSHHUS 1 XUMHYECKHE CBOMCTBRA.
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48. Conu cpennue, KACIble, OCHOBHBIC U KOMILIICKCHBIE.

49. AM(pOTEpHOCTh OKCHIOB U THUAPOKCHIIOB IMEPEXOIHBIX METAJUIOB: B3aHUMOCHCTBHUE C
KHCIIOTaMU U IIeJI0YaMH.

50. ITonoxeHHEe METAIIIOB B IEPUOJUYCCKON CUCTEME M OCOOCHHOCTH CTPOCHUS MX ATOMOB.

51. IIpocThle BemiecTBa - METaJJIbl: CTPOEHUE KPHUCTAJUIOB U METAJLUIMYECKas XUMUYECKast
CBS3b.

52. IloHsATHE KOPPO3UH METAIOB. XUMHUYECKAsT KOPPO3Usl. DIEKTPOXUMUUECKAsT KOPPO3HUS.
Crioco0ObI 3alUTH METAIIIOB OT KOPPO3UH.

53. O6ume crocoObl MOTYYEHUS METAIOB. MeTauryprusi U e BUIbL.

54. Tlonoxenne HemeTayuioB B Ilepuommdeckoil cucreme, OCOOCHHOCTH CTPOCHHS HX
aTOMOB. DJIEKTPOOTPULIATEIBHOCTD.

55. Hemerasuisl - IpOCTHIE BEIIECTBRA.

56. bnaroponHble Tas3bpl. DJEKTPOHHOE CTPOEHHME AaTOMOB OJIarOPOJHBIX Ta30B U
0COOEHHOCTH UX XMMHUYECKHX U (PU3NUECKHX CBOMCTB.

57. Bomopox. U3zoromsl Bomopona. OKHCIUTENbHBIE M BOCCTAHOBUTEIIbHBIE CBOMCTBA
BOZIOPOJIa, €ro MOIYYEHUE U IPUMEHEHHE.

58. Bona. Ponb Boabl Kak cpeqoodpasyroiero BemecTBa KIeTKH. DKOJIOTHYECKUE aCTIEKThI
BOJIOI OJIb30BAHUS.

59. Hlenouynsie Metamibl. OOmas XapakTepUCTHUKa IIENOYHBIX MeTauioB. llomyuenwue,
¢u3nyecKre 1 XMMUYECKHUE CBOMCTBA IEIOYHBIX METAJIOB.

60. PerynsaruBHas posib KaTMOHOB KalWs W HaTpus B KUBOM KieTke. [IpuponHsie
COCIMHEHUS HATPUS U KaJlusl, UX 3HAUCHHE.

61. OOmas XapakTepUCTHKA IIEIOYHO3EMENIbHBIX MeTauloB. Kaibluii, ero moJiydeHHe,
(bu3znYecKue 1 XUMUIECKHE CBOICTBA.

62. BaxHeiiime coeMHEHUs KaJbIUs, UX 3HAYeHue U npumeHenue. Kanbiuii B npupone,
ero OuoJsIornyecKas pob.

63. Amomunuii. [lonyyenue, puznueckue 1 XMuMUYECKHE CBOWCTBA ATFOMUHUS.

64. Baxheilllne COECIUHEHHS QIIOMUHMS, WX CBOMCTBA, 3HAYEHHWE U MPUMEHEHUE.
[IpupogHbie coeHEHUs aTIOMUHMSL.

65. Yrnepon u kpemuuii. [IpocTeie BemecTBa, 00pa3oBaHHBIC YTUMH SJIEMEHTAMHU.

66. OxcHibl U TUAPOKCUIBI YIIIEPOAA U KPEMHHUS.

67. Baxueilme coiau yroJbHONW U KPEMHUEBOM KU CIOT. CUJIMKATHASI TPOMBIILIEHHOCTD.

68. I'ajoreHsl - IpOCThIE BELIECTBA: CTPOEHUE MOJIEKYJ, XUMUYECKHE CBOKCTBA, MOJTYyUYEHUE
Y IPUMCHEHHUE.

69. Baxwueiinme coeMHEHUs TAJIOT€HOB, X CBOMCTBA, 3HAUEHHUE U MPUMEHEHUeE. [ anoreHsl
B nipupojie. buonorudeckast poJib raJioreHoB.

70. XanbkoreHsl - mpoctbie BemecTBa. Ajuiorponus. CTpoeHHE MOJIEKYJ ajuIOTPONHbBIX
MoauuKauui 1 UX cBoiicTBa. [loyueHue u npuMeHeHHe KHCIopoia U CEPHI.

71. XanpKOreHbl B IPUPOAE, UX OMOJIOTHYECKas POJb.

72. CTpoeHue MOJIEKYJIbI a30Ta U aJUIOTPOMHBIX Mo ukanuii pochopa, ux pusnueckue u
XUMHUYECKue cBoiicTBa. Bogopoansie coenuHenus azorta u docdopa.

73. Okcupsl a3ota u Gpocdopa, COOTBETCTBYIOIIME UM KUCIOTHI. COJIM 3TUX KUCIOT.

74. CBolicTBa KMCIOPOJHBIX COEIMHEHUHN a30Ta U (ocdopa, X 3HAYCHHE U NMPUMEHEHHE.
Azot u docdop B npupojie, uX OMOIOru4ecKas pob.

75. Yraepon u ero amwiorpornus. CBoiicTBa alIOTPONHBIX MoOAU(UKANMA yriepoaa, WX
3Ha4YE€HUE U IIPUMEHEHUE.

76. Oxcuapl M THAPOKCUABI YTIIEPOJa U KPEMHUS, UX XUMHUYECKUE CBOMCTBA.

77. Comu yroiabHOM MW KPEMHHUEBBIX KHCJIOT, HUX 3HA4€HUE U TPUMEHEHUE.
[Ipupomgoo6pa3yromast poias yriaepoja IJist )KUBOKH U KPEMHUS JJ1s1 HEKUBOU MPUPOIBI.

78. Ocobennoctu ctpoenus aromoB d-amementoB (IB-VIIIB-rpynm). Mens, nuHK, Xpom,
JKeIe30, MapraHel| Kak MpoCThIe BEMeCTBa, HX (U3NISCKUE H XUMHUYECKIE CBONCTBA.

79. HaxoxaeHue nepexoHbIX METAIIOB B IPUPOE, UX MOTyYeHUE U 3HAUCHUE.

80. CoenuHenust d-3J1eMEHTOB C Pa3IMYHBIMH CTETICHSIMH OKHCIIEHUS. XapaKTep OKCHIIOB U
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TUAPOKCUJIOB 3TUX 3JIEMEHTOB B 3aBUCUMOCTH OT CTEIIEHU OKHCIIEHUS MeTalla.

81. Xumuueckas NpPOMBIIUIEHHOCTh M XMMHYECKHE TexHoJioruu. HayuHble NpuHUHMIIBI
XUMHUYECKOr 0 MPOU3BOJICTBA.

82. 3ammTa OKpy’Karolen cpeabl 1 0XpaHa TpyJa Ipu XUMUIECKOM ITPOU3BOJICTBE.

83. OcHOBHBIE CTaIUU XMMHUYECKOTO NMPOU3BOACTBA. CpaBHEHHE IIPOM3BOJICTBA aMMHUaKa U
METaHOJIa.

84. Xwumm3zanus CEIbCKOrO XO35AMCTBA U €€ HalpaBJICHHUS. Ynobpenus u ux
KJIacCH (PUKAIIHS.

85. Xumuueckue cpeicTBa 3alMThl pacTeHUH.

86. Xummnueckoe 3arpsi3sHeHre OKpY Karolle cpebl. BUoTexXHOIOrus U reHHast UHXKEeHEepHUs.

87. Xumus U MOBCEeJHEBHAs *U3Hb yenoBeka. JlomamHsas anteka. Moromye U YUCTAIINE
cpeactBa. Cpeznctsa 00pbOBI ¢ OBITOBBIMU HaCEKOMBIMU. CpeCcTBa IMYHON TUTUEHBI U KOCMETHKH.

88. Xumus u muma. MapKUpOBKH YMAaKOBOK IMHINEBBIX M THUTHEHUYECKUX IMPOIYKTOB W
yMEHUE UX YUTATh.

89. DKoxorus KUInIIaA.

90. XvMus ¥ reHeTrKa 4eJI0BeKa.

91. Ilpenmer opraHMYeCcKON XMMUH, €€ 3HAUCHHE.

92. OCHOBHBIE IIOJIOKEHUSI TEOPUH XUMUYECKOI'O CTPOEHUSI.

93. Buasl u3omepuu.

94. Knaccuduxanus opraHu4eCKuX COCTUHCHUM.

95. IlonsTHe O QYHKIMOHAIBHBIX TPYIIAX U TOMOJIOIMUECKUX PsaaX.

96. OCHOBBI HOMEHKJIATYpbl opranndeckux coenuHenuil. [Tpasuna MIOITAK.

97. Tunbl U MEXaHU3MbI OPraHMYECKUX PEAKITUH.

98. N3omepusi, HOMEHKJIATypa, CIIOCOOBI MOTYyYEHUSI U XUMHYECKUE CBOMCTBA alTIKaHOB.

99. N3omepusi, HOMEHKIIATYpa, CIIOCOOBI MOJTYyYEHUS] 1 XUMUYECKHE CBOMCTBA aJIKEHOB.

Tembl HHAUBUAYAJIBHBIX IPOCKTOB

1.A30T B Halel KU3HH.

2.AMGOTEpHOCTh COCTMHEHUN Oeprns

3.AHTHOUOTHKH - MOIIIHOE OpYXKHeE.

4.benku - ocHoBa XM3HH. M3yueHue OenkoB, (GepMEHTOB: B3IV XHUMHKa, Ouosora,
¢busuka.

5.bUOreHHbIE IIEMEHTHI.

6.buonornueckast U MEIUIMHCKAS POJIb XUMHUYECKUX 3JIEMEHTOB.

7.buonoruyeckue acnekTbl XUMUU 3J1EMEHTOB.

8.buonornueckue yacel, UM KaK MPOXKUTh JAOJTO.

9.bneck ¥ cuiia 310pOBBIX BOJIOC (C TOUKHU 3PEHUS XUMUKA) .

10.ButamMuHBbl 1 UX pOJIb B )KU3HEAEATEIBHOCTH YEI0BEKa.

11.Biusiare 6M0M0rMYeCcKN aKTUBHOU BOJIBI HA POCT PACTEHUH.

12.BausiHue MUKpPORJIEMEHTOB Ha OPraHU3M PACTEHUM.

13.Bausinue PH cpensl Ha pocT pacTeHuil.

14.BiMsiHEE CITUPTHBIX HAITUTKOB HA JICHATYPALIMIO OCIIKOB.

15.BeIpamBaHue KpUCTajoB.

16.I'urnennyueckre 1 KOCMETHYECKUE CPEACTBA.

17.I'urnennueckre CBOMCTBA HEKOTOPBIX MOIOIINUX CPEICTB.

18.I'pynnbl bHOreHHBIX 371€EMEHTOB.

19./1aBnieHue B OKpyKarolieM Hac MUpe.

20./IueTnyeckuit 3aMEHUTEINb caxapa acrapraM - TOKCHYHOE BEUIECTBO.

21./luHamuKa coiep>KaHus XJIOPUIMOHOB B BOHBIX cuctemax AHAO.

22.Kene3o B HaIICH KU3HH.
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23.XKene30 u ero GuoJsioruyeckasi pojib B OpraHu3Me YeaoBeKa.

24.3HayeHne OMOMOJUMEPOB B MEIHUITUHE.

25.Won B Halel XKU3HH.

26.VickycCTBEHHBIEC OpPraHbl.

27.Wcnonp3oBaHue HEOPraHUYECKUX (M OPraHNYECKHX) BEIIECTB B BOCHHOM JelIe.

28.MccnenoBanue npouecca pas3iaoKeHHUsI HEKOTOPBIX IOJIMMEPOB.

29.MccnenoBaHue IpPOIECCOB TEPMUUYECKOTO PA3IOKEHUS KOJUIOMAHBIX PAacTBOPOB
OKCH/JIOB JK€JIe3a.

30.UccnenoBanre XUMUYECKOI'0 COCTaBa B COBPEMEHHBIX MOHETaX.

31.KauecTtBeHHOE omnpe/iesieHUue BELIECTB B COCTABE Pa3HBIX BUJIOB MOPOXKEHHOT 0.

32.KayecTBeHHbIE PEaKIMN HAa MOHBI JIUTHS, HATPUS, KaJusl, OCpUIUTUS, MarHUs, KaJIblIMs,
CTPOHIIMS U Oapus.

33.KBaHTOBO-XMMHUYECKHE PACYEThI CTPYKTYpP OPraHMYECKUX KPUCTAIIIOB.

34 KucnoTHble 0CaKu: UX IPUPOJA U TTOCIEICTBHUS.

35.KucioTel 1 OCHOBAHUSA B CBETE Pa3IMYHBIX TEOPHM.

36.Kucnotsl, X cocraB, CBOMCTBA U IPUMEHEHUE.

37.Koppekuus Beca. [IpuurHbl 1 BUJIbI TOBBIIEHUS MACCHI T€JIA Y IIKOJbHUKOB.

38.JlekapcTBEHHBIE pacTEHHs KaK aJbTepHATHBA (apMalleBTUYECKUM IIperapaTam.

39.Jletaroniye METAIIBL.

40.JTomonocoBckue mecta [lerepOypra.

41.Menuko 61oa0ru4ecKoe 3Ha4eHne 31eMeHToB 3B rpynmnsl.

42 .Menuko 610I0rMYecKoe 3HaYeHNe 1eMeHTOB 4B rpynmsl.

43 .Meauko OMOJIOTHYECKOe 3HAUYCHUE JIEMEHTOB 5B rpymmsbl.

44 Meauko-0MoJIOrHYecKie 3HaYSHUsT HaTPHs,

45.MeTtozibl OUUCTKH TPYO OT He(TEUIIaMOB.

46.MexaHu3Mbl OMOJTIOTMYECKH AKTHBHBIX 3JIEMEHTOB.

47.MunepaibHble YI100peHUS.

48.Mun3apas npenynpexaaet: «Kypenue omacHo g Baero 310pOBbs .

49 MopokeHoe: eCTb WJIU HE €CTh?

50.Motoniye U YUCTALIUE CPEJICTBA.

51.HaHOTeXHOIOTUU B XUMHH.

52.00HapyKeHre HUTPATOB B PACTEHUSX.

53.00HapyxeHne TsHKETBIX METAIOB B pacTeHUAX. BiusHue TSKENBIX METANIOB HA POCT
U pa3BUTHE POPOCTKOB.

54.OKHCTUTEIHHO-BOCCTAHOBUTENILHBIE PEAKIUH.

55.0mpeneneHue HMOHOB  IIMHKA, KoOajdbTa B  CTOYHBIX BOAAX  XMMHYECKOU
IIPOMBILLIIEHHOCTH.

56.0Onpenenenre KayecTBa MPOAYKTOB MHTAaHUA (KOPOBHETO MOJIOKA, CBEXEro Msca,
HaTypajabHOro MENA).

57.0Onpenenenue 00eCIEYEHHOCTH OPraHU3Ma MUKPOdJIEMEHTAMH ¥ BUTAMUHAMU.

58.BuramuHoe QUM THBIE COCTOSIHUS U 3a00JI€BaHUs

59.0mpenenenue GU3NKO-XMMHUIECKUX ITOKA3aTENEH MOJIOKA.

60.Oprannueckue y1o0peHus.

61.0cHoBaHuUs: COCTaB, CBOMCTBA U MPUMEHEHUE.

62.I1nacTuKoBbIE OKHA. 32 U IPOTUB.

63.IloBblIEHHE TNPOAYKTUBHOCTH >KMBOTHBIX C IIOMOIIBIO CTUMYJSITOPOB pOCTa,
CreLHaIbHBIX KOPMOBBIX J100aBOK.

64.ITonnMeps! - COBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTepHaJIbl.

65.I1lonumMepsl B IpUPOAE U )KU3HU YEIIOBEKA.

66.[TonuMepsl: OT HaTYPaJILHOT'O Kay4yyKa JI0 MOJMMEPHOTO 3JIEKTPOJINTA.

67.I1louBa - MCTOUHHMK MUTATEIbHBIX BEIIECTB JJIs1 PACTCHUM.

68.IlpakTHuecKkoe 3HaUeHNE XUMUYECKUX IJIEMEHTOB B MEIULIMHE.

69.I1pubop 15 onpeneneHus B BO3AyXe NapoB KUCIOT.
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70.ITpuroroBneHre NPOAYKTOB MUTAHUSA C IOMOILBIO KUBBIX OPraHU3MOB.

71.Ilpumenenue buononumepoB B MeIUIIUHE.

72 .Ilpumenenue [lamnanus B MeauiHe.

73.I1pupoaubie M CTOYHUKHU YTJIEBOJOPO/IOB u MEPCHEKTUBBI pa3BUTHUS
HedTenepepadaThIBarOIIed TPOMBIILITICHHOCTH.

74 ITpon3BoCTBO MUHEPATIbHBIX MAKPO- U MUKPOY100pEHHIA.

75.1IpoTHBOBUPYCHBIE CPENICTBA.

76 I1poTrBOMH(DEKIIMOHHBIE CPECTBA.

77.Peakuyu HaTpuUs U KaJausl ¢ KUCIOPOAOM

78.Peakiusi KOMILIEKCOOOPa30BaHUS COSNUHEHUN 2IEMEHTOB | A rpymisl

79.Peaxiust KOMILIEKCOOOPa30BaHUs COENUHEHUN 3IEMEHTOB 2 A TpYIIIbI

80.Ponbs monumMepoB B COBPEMEHHOM MHUpE.

81.Ponp monmuMepoB B COBPEMEHHOM CaMOJIETOCTPOEHHH (aBTOMOOUIIECTPOCHUH,
CTPOUTENLHON HHIYCTPHUH, HedTe- 1 ra30100b14e) .

82.Ponb XuMuUU B JI€UEHUHN OHKOJIOTUYECKUX 3a00IeBaHUN.

83.CBoiicTBa rajioreHu108 5B rpynmnsi.

84.CBolicTBa BAXKHEHIIINX COSTMHEHUN OCPUIIITHIA.

85.CBolicTBa OKCHIOB THIPOKCHIOB

86.CBoiicTBa MPOCTBIX BEIIECTB: PEAKIMU C KOPPOAUPYIOIIMMH peareHTaMu ( BOJOU
KHCJIOTaMH IIEI0YaMH ).

87.Cunte3 Gumiepa - Tpomiia Kak UCTOYHUK XUMUYECKOTO CHIPHSL.

88.CuHTeTHUeCKUEe BHICOKOMOJIEKYJIISIPHBIE COEMHEHNS U MOJIMMEPHbIE MaTepHallbl Ha UX
OCHOBE.

89.CoenuHenns JUTHS MarHus KajdbllUs B MEQUIIHE.

90.Conu TuTaHa.

91.Conu: cocraB, CBOWCTBA U IPUMEHEHHE.

92.CocTaBieHHE TNHIIEBBIX pPALMOHOB B 3aBUCHMOCTM OT CYTOYHBIX JHEpro3arpar,
oIpesieJIeHHe HOPM MUTAHMUSL.

93.CruiaBbl B Hallei KU3HU.

94.CpaBHeHHe CBOMCTB MPOCTHIX BeulecTB 1 A u 2A rpynmnbl

95.CpaBHUTENBHBIN aHAJIN3 JKECTKOCTH BOJBI B BojjoeMax MypaBieHKO.

96.Cpenctsa 111 60pbOBI ¢ OBITOBEIMH HACEKOMBIMH.

97.Cpenctna yxoja 3a 3y0amu.

98.Tak 1 M”HEPTHHI UHEPTHBIE Ta3bl?

99.TokcnuHocTh OepuiLIHS U Oapus

100.YHukansHoe BemecTBO - Boga. Kakyio Boay wmbl mbéM? Ilpocrteiimme crmocoObl
OYUCTKH BOJIbI U3 MTPUPOJAHBIX HCTOYHUKOB.

101.DepMeHTHI U UX UCIIOJIB30BaHNE B OBITY U Ha MPOU3BOJICTBE.

102.®uToTepanus NpoTUB (hapMaKOJIOTHH.

103 . XuMuzanusg >KUBOTHOBOICTBA.

104.XumMuyeckne CpeacTBa 3alluThl pACTEHUN.

105.Xumus snemeHToB 1A rpymnmsl

106.Xumus 31eMEHTOB 2A TPy

107.Xumus snemeHToB 3B rpymisbl.

108.Xumust rnemeHToB 4B rpymisbl.

109.Xumus snemeHnToB 5B rpymibl

110.Xumust OMOMOTUMEPOB.

111.Xumus niaa 1oMOX0351€K.

112.Xumus 1 TUTHEHA.

113.Xumus u kpacoTa.

114.XvuMus u XuMu4eckasi TEXHOJIOTUS B PEILIEHUH NTPOOJIEM YEIOBEYECTBA.

115.XuMus KOMHaTHBIX PaCTEHHH.

116.Xumust Ha KyXHe.
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117.Yem 3amennm HEPTH?
118.9xkomorus noma.
119.9nexTponus.

Hpnaoxenue 1
JIner nepuoanvyecKux NpoBepok padodeil NporpaMmbl
U HH(opManus 0 BHECEHHbIX H3MEHEHHUAX

[ToTpebHOCTH
OJDKHOCTHOE JIUIO B KOPPEKTUPOBKE
A 1o, PP p WNudopmanus o
MPOBOAMUBIIIEE yKa3aHUEM
Hara BHECEHHBIX
nposepky: ©.1.0., COOTBETCTBYIOIINX
. M3MEHECHUAX
JIOJDKHOCTD paszenoB paboueit
IPOrpaMMBbl
Baiinosa H.B., ITpoTokon Ha 2024-2025 yu. HET
OTBETCTBEHHAs Ne7 ot roJI MOTPeOHOCTH B
3a pa3paboTKy 17.06.2024 . KOPPEKTHUPOBKE HET
OIl no
CHEeLHaTbHOCTH Pabouas nporpamma
19.02.12, aKTyaJTM3upOBaHa JIIs
IIOLIEHT 2024-2025
Kadenpsl yueOHOro Toja
TOBapOBEICHUS
Y DKCIIEPTU3BI
x,)
' ’/(/ & '/f/'
baitnosa H.B.,
OTBETCTBEHHAs
3a pa3paboTKy Ha 2025-2026 yu.
OII no TOJI TOTPEOHOCTH B
CIENHAIEHOCTH KOPPEKTUPOBKE HET
19.02.12 Iporoxon PRERTHP
AOLEHT Nel0 or PaGouas mporpamma Her
16.06.2025 r
Kadepsl aKTyaJTM3upOBaHa JJIsl
TOBapOBEICHUS 2025-2026
Y DKCIIEPTU3bI
p p y4eOHOro roja
5
g ’-/é/"..’/f/ﬂ"
Pemrenne Yuenoro
copera ot 22.12.2025
Hazpanue dakynpTera u r. Ne4:
MK (2 c.) [IepEerMEHOBATh C
[Ipencenareins I[IIK mo 02.02.2026 .
00111600 pa30BaTEIIBHEBI
OtnieneHne CpeTHero
M JIUCLUITIAHA
Sapamiumiia 0B PO eCcCHOHATBEHOTO
’ 22.05.2026 o0pa3oBaHus B
/P @aKkyIbTET CPEAHETO
MpoQeCCHOHATBHOTO
Pabouas nporpamma o0pa3oBaHuS;
akTyaymsupoBaHa Ha 2026- YTBEPKICHBI
2027 yueOHbIl roa npeacenaremm 1K
o
00111e00pa30BaTEIbH
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BIM U
npodeccuoHaATEHBIM
JMCHUILIAHAM

53




		2026-07-09T10:28:06+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ВОРОНЕЖСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ ИМЕНИ ИМПЕРАТОРА ПЕТРА I"




