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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOI
JTUCHUILIMHBI OY .11 Xumus

1.1. Oo6aacTb npuMeHeHHs pado4eii MPoOrpaMMebl

Pabouas nmporpamMmma yueOHON AUCHUILIMHBI SIBJSICTCS YaCThO MPOrpaMMBI MO/I-
TOTOBKHU crernuaauctoB cpeanero 3BeHa (ganee — I[IICC3) B coorBercTBUU ¢ PI'OC
CIIO no cnenupanbHocTr 20.02.02 3amuTa B 4pe3BbIYANHBIX CUTYALIUSX.

1.2. MecTo y4yeOHOH AUCHMIIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKH
CIeLMAJTHUCTOB CPeIHEro 3BeHa:
VYuebHas qucuuIuiHa BXOAUT B oO1eoopazoBarenbHbii muki [ITCC3.

1.3. lesun 1 TpeOOBAHUA K pPe3yabTATAM OCBOCHHSI Y4e€0OHOM JUCUMIIJIMHBI:

N3yuenne muCHUIUIMHBI HAMpPaBIeHO Ha (HOPMUPOBAHKME OOIIMX KOMIIETEHITUH,
BKJIFOYAIOLIUX B C€0s CIOCOOHOCTB:

OK 1. [TonuMath CyniHOCTh M COLIMAJIbHYIO 3HAYUMOCTh CBOEH Oy/yiien mpo-
deccuu, TposBIATH K HEM YCTONYHMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JICSITEIIBHOCTh, BHIOUPATh THUIIOBHIE Me-
TOIbI pellieHus Npo(ecCuoHaIbHBIX 3a7a4, OLIEHUBATh UX A(D(PEKTUBHOCTH U KA4E€CTRO.

OK 3. [IpyHuMaTh pemeHrs B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTyalUsIX U He-
CTH 32 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1ecTBisTh MOUCK U UCIIOJIB30BaHUE UH(DOpMaILIMK, HEOOXOAUMOM 1JIs
3 PEeKTUBHOTO BBIMOJHEHHS MPOPECCUOHATIBHBIX 3a/1a4, MPOo(hEeCCUOHAIBHOTO U JINY-
HOCTHOTO pa3BUTHSL.

OK 5. Hcnonb3oBaTh HMH()OPMALMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUU B
poecCUOHANbHOM eI TEIbHOCTH.

OK 6. PabGoTtarh B KOJIJIEKTUBE U KOMaHE, dPPEKTUBHO 00IIATHCS C KOJIJIETaMH,
PYKOBOJCTBOM, MMOCTPAAaBIINMH U HAXOAIIUMUCS B 30HAX YPE3BBIYANHBIX CUTYaALIUM.

OK 7. Bpatb Ha ce0si OTBETCTBEHHOCTH 3a pa0OTy YJICHOB KOMaH bl (IO TYNHEH-
HBIX ), PE3YJIbTAT BBIOJHEHHUS 3a/JaHUM.

OK 8. CamocTosTensHO ONpeAesITh 3aa4u MpodhecCuOHATBFHOTO U JTMYHOCTHO-
IO pa3BUTHUSA, 3aHUMATHCS CaMOOOPA30BAHUEM, OCO3HAHHO IUIAHMPOBATH MOBBILIEHUE
KBIM(PUKALIUU.

OK 9. OpueHTupoBaThCs B YCIOBUSIX YaCTOM CMEHBI TEXHOJIOTHI B mpodeccro-
HAJIbHOM JE€SATEIIbHOCTH

B pesynbTaTe ocBoeHMS y4eOHOM AUCIUIIIMHBI 00YYaIOIMMICsS JTOJDKEH JOCTHYb
CJIEIYIOLIUE PE3YIbTAThI:

JIUYHOCMHbIE:

- YyBCTBO TOPJOCTH U YBAKEHUS K HUCTOPUU U JIOCTUKEHUSIM OTEUECTBEHHOMU
XUMUYECKON HAayKH; XUMHUYECKH TPaMOTHOE TIOBeJeHHE B TpodeccruoHaIbHOMI
JESATETLHOCTH U B OBITY TIPH OOpaIieHNH ¢ XUMUYECKIUMH BEIIECTBAMH, MaTepHalaMU
Y IPOLIECCAMU;

- TOTOBHOCTHb K TIPOJOJDKEHUIO OOpa30BaHUs W TOBBINICHUS KBaTW(DUKAIIUN B
n30paHHOW TpOo(ecCHOHATBHON JEATENBPHOCTY W OOBEKTHBHOE OCO3HAHHE POJHU
XUMHUYECKUX KOMIIETCHIIUN B 3TOM;



- YMEHHUE HCIOJB30BaTh JOCTHKEHHUS COBPEMEHHOM XHWMHUYECKOM HAyKH H
XMMHUYECKUX TEXHOJIOTMH JJIsi TMOBBIIIEHUS COOCTBEHHOTO HWHTEIJIEKTYaJIbHOTO
pa3BUTHA B BBIOPAHHON NTPO(ECCUOHAIBHON e TENbHOCTH;

Memanpeomennole:

- HUCHOJB30BAaHUE pA3IUYHBIX BHUJOB I[I03HABATEIBHONW JEATEIBHOCTH M
OCHOBHBIX HMHTEIUJIEKTYaJbHBIX ONEpanuil (MMOCTAaHOBKHM 3ajaud, (HOpMYIHpPOBAHMS
TUIIOTE3, aHAJIU3a U CUHTE3a, CPaBHEHUs, 000OIIEHUs, CUCTEMATU3alluH, BbISBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, MOMCKA aHATIOrOB, (JOPMYIUPOBAHUS BBIBOJOB) IS
pelleHus: OCTaBICHHOW 3a/1a4uM, TPUMEHEHNE OCHOBHBIX METO/IOB IMO3HAHUS

(HaOmroIeHHs, HAyYHOIO SKCIEPUMEHTAa) I W3YYEHUs pPa3IUYHbIX CTOPOH
XUMHYECKUX OOBEKTOB M TPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MpodeccruoHalbHO cdepe;

- HUCHOJB30BAaHUE PA3TUYHBIX HMCTOYHUKOB [UJIsl TIOJYYEHUS XUMHUYECKOU
uHpOpMallMy, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb MJI JIOCTHIKEHUS XOPOIIHUX
Pe3yJIbTaTOB B MPOPECCHOHATBHOMN Cdepe;

npeomemuuwie:

- c()OpPMUPOBAHHOCTH MPEJICTABICHUI O MECTE XUMUU B COBPEMEHHOI Hay4HOM
KapTUHE MHpa; T[IOHUMAaHUE pOJIM XUMUU B (HOPMHUPOBAHMM Kpyrosopa U
(YHKIIMOHAJIBLHOW I'PaMOTHOCTH Y€JIOBEKa JUIsl PEIICHUs] TPAKTUUECKUX 33/1a4;

- BJAJICHUE OCHOBOIIOJIATAIOIIMMU XUMUYECKUMHU MOHITHSIMH, TEOPHUIMH,
3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE TOJIb30BaHWE XUMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS, HCIOJIb3yEeMbIMU B
XUMHH: HAOIO/ICHUEM, ONHCAHUEM, W3MEPEHHEM, DJKCIEPUMEHTOM; YyMEHHE
00pabaThIBaTh,00bACHATh PE3YJIbTATHl TMPOBEACHHBIX OINBITOB W JI€JaTh BHIBOJIBI,
TOTOBHOCTh M  CIIOCOOHOCTh MPHUMEHATh METOAbl TO3HAHWS TIPU PEIICHUHU
NPAKTUYECKUX 3a7ay;

- ¢OPMHUPOBAHHOCTh YMEHMSI JaBaTh KOJUYECTBEHHbIE OLICHKH U MPOU3BOAUTH
pacueTsl [0 XUMUYECKUM (OopMyJIiaM U YpaBHEHUSIM;

- BJaJICHUE TMpaBWJIAMH TEXHUKM O€30MaCHOCTHM MpPH HCMOJIb30BAHUU
XUMHUYECKUX BEIIECTB;

- c()OPMUPOBAHHOCTh COOCTBEHHOM MO3MIMM IO OTHOIICHHUIO K XHMHUYECKOU
uH(pOpMaInK, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

1.4. KosimyecTBO 4aCOB HA 0CBOEHUE MPOrPaMMbl Y4eOHOM AUCHUILIHHBI:
MakcumanbHOU yueOHOI Harpy3ku odydatomierocst 162 yacoB, B TOM 4ucIe:
00s13aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocsa 108 yacos;
CaMOCTOSITEILHOM paboThl 00yUaroIierocs 54 4acos.



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI Y4eOHOIl padoThI

Bun yuyeOHo# padoThI

O0BbeM yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero mo nporpamMme JuCUHILTHHbI) 162
O0s13aTesIbHAsI Ay AUTOPHAsI YueOHasi Harpy3Ka (Bcero) 108
B TOM YHUCIJIE:

JCKIMH, YPOKH 86
MIPAKTUYECKHE 3aHATUS 16
1a00paToOpHbIE 3aHATH 6
CamocTtosiTeibHas padora o0yuaouerocs (Bcero) o4

[TpomexyTouHas aTTectanus B popme:

Il cemecTp - SK3aMeH

| cemecTp - mpyrue GopMbl KOHTPOIIS (CPEAHMA OaJIT IO TEKYIIMM OIIEHKaM YCIIEBAEMOCTH)




2.2 TemaTnuyeckui NJIaH U coaep:kanue ydyeOHou qucuuniaudabl OY .11 «Xumus»

HaunmenoBanue
pa3esioB U TeM

Conep:kanue y4eOHOT0 MaTepuasia, JJadopaTopHblie U NPAKTHYECKHE 3aHSATHS, CAMO-
CTOsITe/IbHAS padoTa 00y4aounierocs, Kypconasi padora (mpoekr) (eciiv npeaycMoT-
pPEHBI), HHbIE BU/IbI Y4€0HOi#i padoThl B COOTBETCTBUH € Y4eOHBIM IJIAHOM

O0nLeMm
4acoB

YpoBeHb
OCBOEHHUA

Koabl komme-
TeHUUi, (pop-
MHPOBAaHHUIO
KOTOPBIX CIO-
co0cTBYeT
3JIEeMeHT MPo-
rpamMMBbl

1

5

BBenenue

Conep:kanue y4eOHOro MaTepuaa

HaquBIe METOABI ITO3HAHUA BECUICCTB U XUMHUYCCKUX siBJIeHUH. Ponb SKCIICpUMCHTA
Y TEOPHH B XUMHH. 3HAYCHHE XUMHU ITpu ocBoeHuu npodeccuii CI1O u cnennanbHOCTEH
CIIO Texamueckoro mpodpuisi mpoPecCHOHATBHOTO 00Pa30BAHMSL.

OK 1-9

Pazgen 1 O01ias u Heopranuvyeckast XuMHst

86

Tema 1. OcHOBHBbIE€ NOHATHS U 3aKOHbI XUMHH

Tema 1.1. Oc-
HOBHbIC MOHATHSA
XUMHH

Coaep:xanue y4eOHOIro MaTepHuaJia

CocraB BemecTBa. XUMHYECKHE 3IeMEHTHI. CIIOCOOBI CYIIECTBOBAaHUS XUMUYECKUX dJIe-
MEHTOB: aTOMBI, IPOCTBIE U CJIOKHBIE BEIIECTBA. BelecTBa NOCTOSHHOTO U IEPEMEHHOTO
cocTaBa. 3aKOH IIOCTOSHCTBA COCTaBa BellecTB. BemiecTBa MONIEKyIspHOTO U HEMOJIEKY-
JspHOrO cTpoeHus. M3mepenue BemecTsa. Macca aToMOB U MOJIEKYJI. ATOMHAs €MHUIIA
Macchl. OTHOCHTEILHBIE aTOMHAs U MOJICKYJIIpHasa MacCChl. KonnaecTBo BEUICCTBA U €U~
HUIIBl €70 U3MEPEHUs: MOJIb, MMOJIb, KMOJIb. Yucio ABoraapo. MonspHast Macca. Arpe-
raTHBIE COCTOSIHMSI BELLIECTBA: TBEP0€ (KPUCTAIUIMUECKOE U aMOP(HOE), )KUIKOE U ra3o-
o0pa3Hoe. 3akoH ABOraJipo  ero cieacTBus. MosipHbIil 00beM BellecTB B ra3000pas-
HOM coctosiHnn. OOBeIMHEHHBIN ra30BbIN 3aKOH U YpaBHEeHHEe MeHeneeBa— Knamneiipo-
Ha. CMmecH BelecTB. Paznuuns Mexay cMeCcsIMU U XUMHUYECKMMHM COeIMHEHUAMU. Macco-
Basg U 00beEMHas JOJIM KOMIIOHEHTOB CMECH.

CamocTosiTebHast padota odyuarommxest Ne 1. [ToaroroBka pedepaToB U Mpe3eHTaLUH.
CrniocoObl 0TOOpaXKEHUSI MOJIEKYJI: MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIBI; IAPOCTEPIK-
HEBbIE M MaciiTabHble mpocTpaHcTBeHHbIe (CTioapTa—bpurieba) Moaenu MOJIeKyI.

CamocrosiTesibHas paboTa o0yuaromuxcs Ne 2. BrinonHeHue ynpaxxHeHHUH 110 TeMe
«XHMHs-HayKa O BEHIECTBAX)

Tema 1.2. Ctpoe-

Coaep:xaHue yueOHOro MaTepuaJia

OK 1-9




HHE aTOMa

AToMm — cnoxHas yactuia. J[oka3arenbCTBa CIOKHOCTH CTPOCHHSI aTroMa: KaTOIHBIC H
peHTreHOBCKUE Jy4yH, (oTodDdeKT, paaruoakTHBHOCTH, 3eKTposn3. CocTaB aTOMHOTO
slpa — HYKJIOHBL: IIPOTOHBI M HEUTPOHBI. M30TONBI M HYKIUIBL. YCTOWYHMBOCTH SIED.
DnexTpoHHas 000104YKa aTOMOB. [ToHATHE 00 37IEKTPOHHOHOPOUTANN U AIEKTPOHHOM 00-
nake. KBaHTOBBIC umcra: TiIaBHOE, opOHWTanbHOE (IMMOOOYHOE), MATHUTHOE M CIIHHOBOE.
Pacrnipenienenuie 371€KTPOHOB MO YHEPrETHUECKUM YPOBHSM, MOJYPOBHSAM U OpOUTANISM B
COOTBETCTBUM C TMPUHIMIIOM HAWMEHbBIICH SHEpruw, mpuHImmnoM [laynum u mpaBuioMm
I'yapa. DnekTpoHHble KOHPUTYpALlMU aTOMOB XMMHYECKHX 3JI€MEHTOB. BaneHTHbIE BO3-
MOKHOCTH aTOMOB XMMHYECKUX DJIEMEHTOB. DJIEKTPOHHAS KJIACCU(DUKAIMSI XUMUIESCKUX
9JIEMEHTOB: S-, P-, d-, f-aIeMeHTHI.

CamocrosiTeibHasi padoTa odyuaromuxcs: Ne3. I[ToaroroBka pedepara u mpe3eHTauu
no teme «[lnanerapnas mozens 3.Peseppopaa», «Ctpoenue aroma no H.bopy», «Co-
BPEMEHHbBIE IPEICTaBICHUS O CTPOCHUU aTroma», «KopmycKyiaspHO-BOJIHOBON Ayasln3m
MHUKPOMHUDPAY.

CamocrosiTesibHas paboTa odyuarommxcs Ne 4. BeinonHeHue ynpaxHeHUH 110 TeMe
«CTtpoeHue aTomay

Tema 2. HepI/IO}II/IquKI/Iﬁ 3aKOH " Hepuozmqeacaﬂ CUCTEMA XUMHUYCCKHUX IJIECMECHTOB

.. MeHnaesieeBa 1 CTPOEHHE ATOMA

2.1. Ilepuoanye-
ckuid 3axon ..
MenpeseeBa

Coaep:xxaHue yueOHOro MaTepuaJia

OtxkpsiTue Ileproanueckoro 3akoHa. [Ipeanoceuiku: HakomieHne (HakTOI0rHuecKoro Ma-
Tepuana, pabots! npeamectseHHUKOB (M.B. [leOepeiinepa, A.D. Hlankyptya, Ix.A.
Heronenaca, JI.FO. Meiiepa), cbe3n xumukoB B Kapicpya, nuunoctHsle kauectsa [[.1.
Menpeneesa. Otkportue [[.1. Menneneesbim [lepuonnueckoro 3akoHa.

2.2. Ctpoenue
aTomMa

[lepuonnueckuii 3akoH U cTpoeHue aroma. Mzoronsl. COBpeMEHHOE MOHATHE XMMUYECKOTO
aneMeHTa. 3akoHoMepHOCTh I'. Mo3znu. CoBpemenHast popmynuposka [leproguueckoro
3akoHa. [lepuonnyeckas cucrema u ctpoeHue aroma. GU3MUECKU CMBICI MTOPSAIKOBOIO
HOMeEpa AJIEMEHTOB, HOMEPOB T'PYIIIHI U IEPUOJIA.

2.3. 3Hauenue 3a-
kona JI.U. Men-
aeJjieeBa

Ilepnonnueckoe U3MEHEHNE CBOMCTB JIEMEHTOB: PAJIMyCa aTOMa; SHEPIrUu NOHU3ALINY;
3IEKTPOOTPULATENBHOCTH. [I[pUUMHBI N3MEHEHNS METAJUIMYECKUX U HEMETAIUTMYECKUX
CBOWCTB 3JIEMEHTOB B IpyIINax U Meprojax, B TOM YHcie OOJIbIINX U CBepXO00bIInX. 3Ha-
yenue [leprnoanueckoro 3akoHa u lleproauyeckoi cucteMpl XUMHYECKUX 1emMeHToB J[. 1.
MeHeneeBa 1 pa3BUTUS HAYKU U IOHUMAHUs XUMUYECKON KAPTUHBI MUPA

Tema 3. CTpoenne BelecTBa

8




3.1. Iousitue u
THIBI XHMHYe-
CKHX CBfI3eil

Coaep:xaHue yueOHOIro MaTepuaJia

IloHsTHEe 0 XMMHYSCKOM CBS3H. THITBI XMMHYSCKHX CBSA3CH: KOBaJICHTHAsI, MOHHAS, METaJl-
nuyeckas u BojopoaHas. KoBajneHTHas xuMmuueckas cBsi3b. JIBa MexaHu3Ma oOpa3oBaHUs
ATOM CBSI3M: OOMEHHBIM M JOHOPHO-aKIENnTOpHbIH. OCHOBHBIC MapamMeTpbl 3TOrO THUIIA
CBS3U: JUIMHA, MPOYHOCTb, YTOJI CBSI3M WJIA BaJIGHTHBIN yroyi. OCHOBHbIE CBOMCTBA KOBa-
JICHTHOM CBS3U: HACBIIIEHHOCTh, MOJIIPU3YEMOCTh M IPOYHOCTh. DJIEKTPOOTPHULATEIb-
HOCTh W KJIaccH(UKAIWs KOBAJCHTHBIX CBSA3CH MO ATOMY MPHU3HAKY: MOJSPHAs U HEIO-
JIsipHAsi KOBaJICHTHBIC CBSA3U. [10pHOCTD CBA3M M MOJAPHOCTH MOJIeKybl. Criocol mepe-
KpBIBaHUS 3JIEKTPOHHBIX OpOHTaneil u KiacCUpUKAUs KOBAJICHTHBIX CBS3CH MO 3TOMY
MPU3HAKY: - ¥ -CBA3U. KpaTHOCTh KOBAJICHTHBIX CBSA3CH M KiIacCHU(pHUKAIMSA UX MO ITOMY
IIPU3HAKY: OJUHAPHBIE, JBOMHBIEC, TPOWHBIC, IOJYTOPHBIE.

3.2. Tumbl Kpu-
CTAJIMYECKHX
peleToK

Tunel KPUCTANIMYECKUX PEIIETOK Y BEUIECTB C TUM THUIIOM CBSI3U: aTOMHBIE U MOJIEKY-
JsapHble. PU3NYECKUE CBOMCTBA BEUIECTB C 3TUMU KPUCTALIMYECKUMH pemerkamu. MoH-
Hasg XMUMHYECKas CBs3b, KAK KpallHUM ciydail KOBaJIEHTHOM MOJIAPHOM cBA3M MexaHu3m
00pa3oBaHMs HOHHOMW CBs3U. VIOHHBIE KPUCTAITMYECKUE PEHIETKH U CBOMCTBA BEIIECTB C
TaKUMHU KpUCTaJIaMU. MeTajuindecKkas XMMUUIecKasi CBI3b, KaK OCOOBIN THUIT XUMHYECKOM
CBSI3U, CYILIECTBYIOIIHNIM B METajlaxX U CcruiaBax. E€ OTin4Yus U CXOJACTBO C KOBAJIEHTHOM U
HOHHOU CBs3aMHU. CBOMCTBa METANIMYECKON CBSI3UM. MeTaIMuecKue KPUCTAUTMYECKUE
PELIETKU U CBOMCTBA BEUIECTB C TAKMMHU KpHUCTaUIaMu. BomoponHas XxuMHU4decKas CBS3b.
Mexanusm oOpaszoBanus Takoil cBs3u. Ee kmaccudukanus: MexXMOJEKYNIIpHas U BHYT-
PUMOJIEKYJISIpHAs] BOJOPOJIHBIE CBSI3H.

IIpakTnueckoe 3ansiTue Nel. Pemenue pacueTHbIX 3a7au HAa HAXOXJAeHHE 0OBEMHON U
MacCOBOM JOIM KOMIIOHEHTOB CMECH

Tema 4. Iloammepsbl

41. Hoaumepsl
— TMpoOCThIe Be-
1eCTBA

ConepxaHue y4eGHOro MaTepuaJjia

[Tomumepsl — MpoCThIE BEIIECTBA C ATOMHOM KPUCTAJUIMYECKON PEIIETKO: aJulIOTpOTIHbIE
BUJIOM3MEHEHMS yriepoaa (anmMas, rpadut, kapOuH, QyiaepeH, B3auMOoCBsI3b r'MOpuan3a-
LIUM OpOMTaNel y aTOMOB yIiIlepoja ¢ MPOCTPAHCTBEHHBIM CTPOSHHUEM AJUIOTPOIHBIX MO-
nudUKaAIUi); CEJICH U TeJUTYP IEMOYE€YHOTO CTPOCHUSL. .

N

4.2. Tloaumepsl
— CJI0KHbIe Be-
1ecTBa

[TonnMepsl — CIOKHBIE BEIIECTBA C ATOMHOW KPUCTAJUIMUECKOM pEIIETKOM: KBapll,
KpeMHe3eM (IUOKCHIHbIE CO€AMHEHUS KPEMHHUS), KOPYHA (OKCHJ aJIOMUHHS) U aIIOMO-
CHJIMKATHI (TIOJIEBBIE INMATHI, CIII0/1a, KaoiIuH). MuHepasbl U ropHbie nopoasl. Cepa mia-
cTruueckas. MuHepaabHOE BOJIOKHO — acOecT. 3HaueHHUe HEOPraHWYEeCKUX MPHPOIHBIX
MOJIMMEPOB B ((OPMUPOBAHUU OJTHON M3 T€OJIOTHUECKUX 000510ueK 3eMiI — JIUTOoCchephl.

Tema 5.
nepcHbIe

Hduc-

CHCTC-

ConeprxaHue y4eGHOro MaTepuaJia




MBI

[TonsTre o nucniepcHbIX cucTemax. Kinaccudukarms IUCIepcHBIX CUCTEM B 3aBUCUMOCTH
OT arperaTHOro COCTOSIHUS AUCTIEPCHOHHOM Cpelbl M TUCTIEPCHOM (ha3bl, a TAaKkKe MO pa3me-
py ux dactuil. ['pyboaucrnepcHbie CUCTEMBI: SMYIbCHH U CyCTICH3UH. TOHKOINCIIEPCHBIE
CUCTEMBI: KOJUTOUAHBIC (3011 ¥ TeJIM) U UICTUHHBIE (MOJIEKYJISIPHBIC, MOJICKYJIIPHO-UOHHBIC
u nonssie). Dddexr Tunnansa. Koarynsmus B KOJUIOUAHBIX pacTBopax. CHHEpE3UC B Te-
JIAX.3HaYE€HHUE TUCTIEPCHBIX CUCTEM B KMBOM M HEKWBOUW MPUPOJIE U MPAKTUUECKON KU3HU
YeJI0BeKa. OMYJILCUU U CYCIIEH3UU B CTPOUTENHLCTBE, MUIIEBON U MEAUIIMHCKON MTPOMBIIILI-
JIECHHOCTH, KOCMETHKE. bronorndeckue, MEIUIIMHCKHAE U TEXHOJIOTHYSCKHE 30JIM. SHAUCHHUE
rejed B OpraHu3aluu )KUBo maTtepuun. buosiornueckue, nuueBble, MEIUIMHCKUE, KOCME-
trueckue reau. Cuaepesuc Kak pakTop, onpenestomui CPOK TOTHOCTH MPOAYKIIMN Ha
OCHOBE resieil. CBepThIBaHUE KPOBH KaK OMOJIOTHYECKUI CHHEPE3HC, €r0 3HAUYCHUE.

CamocrosiTesibHast padoTa odyuarumxcs Ne 5. [loaroroska pedepaToB u nmpeseHTa-
i, ['pyboaucepcHbie CUCTEMBI, MX KIIACCU(UKAIIUS U UCTIOIB30BaHUE B TIPOPECCHO-
HaJIbHOU AESITENTbHOCTU

Tema 6. XuMuyeckue peakuuu

6.1. Knaccudmu-
Kalusg XHMHYe-
CKHMX peakmui

Coaep:xanue y4eOHOIro MaTepHuaJia

10

Knaccugukanms XuMHYecKuX peakiuii B OpraHMuecKoi U Heopranndeckoil xumu. [1ons-
THE 0 XUMHUYECKOM peakiuu. Peakiuu, unyie 6e3 H3MEHEHUs! KaUeCTBEHHOTO COCTaBa
BELIECTB: AJUIOTPOIU3ALUA U u3oMepu3anus. Peakuuy, uaymue ¢ "3MEHEHUEM COCTaBa
BEIIECTB: 110 YUCILY U XapaKTepy pearupyromux 1 o0pa3yroluxcst BeHecTB (pa3iokKeHus,
COEMHEHMS, 3aMeIlleHNUs, 0OMEHa); 10 U3MEHEHUIO CTETIEHEN OKUCIIEHUS AIEMEHTOB
(OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE U HE OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIH);
10 TerIoBoMY 3 (exTy (3K30- U IHAOTEPMUUYECKHUE); 110 (pa3e (TOMO- U TeTEPOreHHBIE); 110
HanpasJeHuIo (0OpaTUMble U HEOOpaTUMBIE); 10 HCIIOJIb30BAaHHIO KaTalu3aTopa (KaTajiu-
TUYECKUE U HEKaTAJIUTUUECKHE); TI0 MEXaHU3MY (paJuKajabHble, MOJEKYJSPHbIE U HOHHBIE).
BeposTHOCTh pOoTeKaHUs! XUMUYECKUX peakiuil. BHyTpeHHsAs sHeprus, sHTanbnus. Tern-
JI0BOM 3(PHEKT XUMUUECKUX PEaKIIUid

6.2 Cxopoctb
XMMHYECKHX pe-
aKnuii

TepMOXI/IMI/I‘-ICCKI/IC YpaBHCHHA. CTaH,Z[apTHaH OHTAJIBIINA peaKHI/Iﬁ u O6pa3OBaHI/I5{ BCIICCTB.

3axoHn I'.M. I'ecca u ero cneactBus. Dutponus. CKOpoCcTh XUMHUECKUX peakuuid. [Tonstue
0 ckopocTH peakinii. CKOpocTb TOMO- U TETEPOTEHHON peaKui. DHEPIHsl aKTUBALUH.
@DaKTOpBbI, BIUSAIOIINE HA CKOPOCTh XMMUUYECKOH peakuuu. [Ipupona pearnpyromux Be-
mectB. Temnepatypa (3akoH Bant -I'odda). Konnenrpauus. Karanuzatops! u katanms:
TOMO - ¥ T€T€POTE€HHBIN, UX MEXaHNU3Mbl. 3aBUCHUMOCTb CKOPOCTH PEAKIMI OT TOBEPXHOCTH
COIIPUKOCHOBEHUS pearupyromux semiects. OOpaTuMocTh XUMUYECKHUX peakiuii. Xumuye-
ckoe paBHoBecue. [IoHsATHE 0 XMMUYECKOM paBHOBECUU. PaBHOBECHBIE KOHLIEHTpauuu. Ju-
HaMUYHOCTb XUMHUYECKOr0 paBHOBECHs. PAKTOPBHI, BIUSAIOIINE HA CMELIEHUE PABHOBECHSL:
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KOHIIEHTpalus, AaBjieHue, reMneparypa (npunuun Jle [llarense).

JlabopaTopnoe 3ansitue Ne 1. Peakuuu, uaymue ¢ o0pa3oBaHHEM 0CaJIKa, Ta3a WiIn
BOABI IJIsI OpTaHUYCCKUX U HCOPTraHNMYCCKUX KHCJIOT.

CamocrosiTesibHas pabora o0yuarommxcs Ne 6. BrinonHenue ynpaxxHeHU 110 TeMe
«XUMHUYECKUE peaKun»

CamocrosiTe1bHasi padota o0yuarommxes Ne 7. [ToaroroBka pedepaTa u npe3eHTauu
110 TeMe «OxpaHa OKpyXarolllel cpesibl OT XUMHUYECKOI0 3arpsi3HEHUS»

Tema 7. PactBoO-
pbI

Coaep:xaHue yueOHOro MaTepuaJia

[TonsTue o pactBopax. @PU3HUKO -XUMHUYECKAsl IPUPOJIA PAaCTBOPEHUS U pacTBOpoB. B3anmo-
JieicTBUE paCTBOPUTEIIS U PAaCTBOPEHHOT0 BellecTBa. PactBopumocts BemiecTB. CriocoObl
BBIPAKEHUS KOHLIEHTPAIMY PaCTBOPOB: MAcCOBAasi J0Jsl pACTBOPEHHOIO BEILlECTBA (TIpo-
LIEHTHAas1), MOJIsipHast. Teopus 31eKTPOIUTHUECKON AUccolrai. MexaHu3m JUCcCOolaluu
BELIECTB C Pa3IMYHbIMU TUIIAMU XUMUYECKUX CBsI3el. BKiaa pyccKuX yueHBIX B pa3BUTHE
IPEJCTaBICHUN 00 3IEKTPOIUTHUECKON Aucconnanui. OCHOBHBIE MOJI0XKEHUS TEOPUN
ANIEKTPOIUTUIECKOH nuccorranuu. CTeneHb 3JIeKTPOTUTHYECKON TUCCOIUAINN U (PaKTo-
pBl ee 3aBUCUMOCTH. CHIIBHBIE U CPEHUE JIEKTPOIUTHI. Jlucconnanus Boasl. Bonoponssril
nokaszareinb. Cpeia BOIHBIX paCTBOPOB 3JIEKTPOIUTOB. Peakiin oOMeHa B BOIHBIX pacTBO-
pax 31eKTposnToB. I'naponu3 kak oOMeHHbIH nponecc. HeoOpatumelii rujposn3 opranu-
YEeCKUX U HEOPTaHUYECKUX COEAMHEHUN U ero 3Haue€HUe B MPAKTUYECKOM 1€ TeIbHOCTH
yenoBeka. OOpatuMelii ruponus coneil. Ctynenyarslii rugponus. Ilpaktudeckoe npume-
HEHMe THposn3a. ['uapoian3 opraHuuecKux BelecTs (OeIK0B, JKUPOB, YIIIEBOAOB, TOJIH-
HykieoTn10B, AT®) u ero Ouosornyeckoe U mpakTuueckoe 3HaueHne. OMbIIICHUE JKUPOB.
Peaknus srepudukanuu.

IIpakTnyeckoe 3ansaTue Ne 2. [IpurorosieHne pacTBopa 3aJaHHON KOHLIEHTPALIUH.

N

CamocrosiTesbHas padora odyuarommxcs Ne 8. [loaroroska pedepaToB u npeseHTa-
1Mii. PacTBOpBI BOKpYT Hac

Tema 8. XuMuyeckune peakumu

8.1. Oxucan-
TeJbHO-
BOCCTAHOBHTEJIb-
HbI€ PeaKIuM.

Coaep:xanue y4eOHOIro MaTepuaJia

OxuCANTENbHO-BOCCTAHOBUTEIbHBIE peakiiu. CTenenb okucienus. BoccranoBurenu u
okuciurenu. OKMCIEeHUE U BOCCTAaHOBJIEHNE. BaykHeN e OKUCIUTENN U BOCCTAHOBUTEIH.
BoccranoButenbHbIe CBOMCTBA METAIIOB - MPOCTHIX BemlecTB. OKUCIUTENbHBIE U BOCCTa-
HOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB - IPOCTHIX BELIECTB. BoccTaHOBUTENBHBIE CBOMCTBA
BELIECTB, 00pa30BaHHBIE AEMEHTAMU B HU3LICH (OTpULIATENIbHOM) CTENEHH OKUCIICHHUS.
OxuciuTeNbHbIe CBOWCTBA BEIIECTB, 00pa30BaHHbIX JIEMEHTAMH B BBICIIEH (ITOJIOKUTEIb-
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HOM) CTETICHU OKUCIICHHUSI.

8.2. Oxucn-
TeJbHbIE H BOC-
CTAHOBHUTEJIbHbIE
CBOliCcTBa Be-
mecTB

OxucnauTenbHble U BOCCTAHOBUTENBHbBIE CBOWCTBA BEIIECTB, 00Pa30BaHHBIX 3JIEMEHTAMHU B
MIPOMEKYTOUHBIX CTETCHIX OKUCIeHUs. Kinaccudukaius OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peakiuil. Peakium Me:kaTOMHOTO U MEXMOJIEKYISIPHOTO OKUCIICHHUS-
BOCCTaHOBJICHUS. Peakiiuu BHYTPUMOJIEKYIISIPHOIO OKHCIIEHUSI-BOCCTaHOBIIeHUs. Peakuiuu
CaMOOKHCJICHHSI CAMOBOCCTAHOBJICHHUS (AUCIIPOTIOPIIMOHUPOBAHNSA). MeTO/IbI COCTaBICHUS
ypaBHEHU OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX Peakiuii. MeTo1 AIeKTPOHHOTO OalaHca.
Brnusinue cpezpl Ha MpoTeKaHNE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB. XUMUUE-
CKHM€ UCTOYHUKU TOKA. DJIEKTPOJAHBIC MOTEHIIUAJBI. Psl cTaHIapTHBIX 3JIEKTPOIHBIX MO-
TEHIMAIOB (3MEKTPOXUMHUYECKHUM PsiJl HANIPSKEHUI METAIIJIOB).

8.3. Daekrtpoxu-
MHYecKHe  Mpo-
1eCChl

I'anpBaHMYCCKHE JIEMEHTHI U MPUHIUIIBI UX pa6OTI)I. CocraBiicHHE TaIbBaHHYCCKHUX DJIC-
MCHTOB. O6paBOBaHI/IC TaJIbBAaHUYCCKUX I1ap IIPpU XUMHUUYCCKUX IIpOoLECCax. ["anpBannueckue
OJICMCHTDI, IPUMCHACMBIC B JKU3HU: CBUHIOBAA aKKyMYJIATOPHAA 6aTapesl, HUKCIIb-
KaIMHUCBBIC 6aTapeH, TOIINIMBHBIC 3JICMCHTLI. BJ'ICKTpOJ'II/IS paciiaBOB U BOAHBIX paCTBOPOB
QJICKTPOJIUTOB. HpOIIGCCI)I, MPOUCXOAAIINEC HA KaTOAC U aHOJC. ypaBHeHI/Iﬂ OJICKTPOXHUMU-
YCCKUX IIPOLECCCOB. 9HeKTp0J'IPI3 BOJHBIX paCTBOPOB C MHCPTHBIMH JJICKTPOAaMU. BJ'IGKTpO—
JIN3 BOJAHBIX PACTBOPOB C paCTBOPUMBIMH JJICKTPOJaMH. HpaKTI/I‘IeCKOG MMPUMCHCHHUC DJICK-
TPpOJI3a. Me:kcecCHOHHAA aTTeCTAIUA-TCCTUPOBAHUEC

CamocrosiTesibHas padora oOyvaromuxess Ne 9. BrimonHeHue ynpakHEeHUR 1O TeMe
«OKHCIUTENBHO — BOCCTAHOBUTEIbHBIE PEAKIIID)

Tema 9. Kinaccudukanus BemniecTn

9.1. Ilpoctbie u
CJI0JKHBbIE  Bellle-
CTBa

ConepxaHue y4eGHOro MaTepuaJjia

10

Knaccudukanus nHeoprannueckux BemiecTs. [IpocTsie u crnoxHble BemecTBa. OKCUAbI, HX
kjaccupukanus. ['napokcupl (OCHOBaHUS, KUCIOPOACOAEpKAIUE KUCIOThI, aM(OTEpHbIE
ruapokcuabl). Kucnotsl, ux knaccuduxanms. OcHoBanus, ux kinaccudukanus. Conu cpen-
HHE, KHCJIBIE, OCHOBHBIC 1 KOMIIJICKCHBIC. Metamnsl. IlonoxxeHne MeTaIOB B nepuoanyc-
CKOI1 cucTeMe M 0COOEHHOCTH CTPOEHUS MX aTOMOB. [IpocThie BemecTBa — METaIbI:
CTpOEHHE KPUCTAJJIOB M MeTaJlInyeckasi XuMudeckas cBsizb. O01mue pusnueckrue cBoicTBa
METAJUIOB U UX BOCCTAHOBUTEJIbHBIE CBOMCTBA: B3aUMOJICHCTBUE C HEMETaIaMH (KUCIOPO-
JIOM, TaJIOT€HaMH, CEPOM, a30TOM, BOJIOPOJIOM), BOJIOH, KHUCIIOTAMH, PACTBOPAMH COJIEH,
OpPraHMYECKMMU BellecTBaMH (CIIUPTaMU, TajoreHaIkaHaMu, (PEHOJIOM, KHCIIOTaMH), TIIe-
JI0YaMH.

9.2. Oxcuapl H
TUAPOKCHABI Me-
TAJJIOB.

Okcubl ¥ THAPOKCUBI METAJUIOB. 3aBUCUMOCTb CBOMCTB 3TUX COCIMHEHHM OT CTeneHen
OKHCJICHUSI METaJUIOB. 3HAYCHHE METAJIJIOB B TIPUPOJIE U KU3HU opraHu3MoB. Kopposus
MetasuioB. [loHsaTre koppo3uu. Xumudeckas Koppo3us. DIEKTPOXUMHUUECKask KOPPO3HUsl.

12




Crioco0sI 3aUTE METALIOB OT KOppo3un. OO0IIre crocoObl MoydyeHus: MeTaioB. MeTtai-
JBI B TIpUpPO/Ie. MeTaJuTyprus ¥ €€ BHIIbL: TUPO-, THAPO- U JIEKTPOMETALTYPTHUsl. DIIEKTPO-
JIM3 PacIIaBOB U PACTBOPOB COCMHEHUI METAIJIOB U €To MpakTh4yeckoe 3HaueHune. Heme-
tayubl. [Tonoxxenue HemeTauioB B [leproanueckoii cucreMe, 0COOEHHOCTH CTPOSHUS X
aTOMOB. DJIEKTPOOTPULIATEIBHOCT. biaropogasie ra3pl. DJIEKTPOHHOE CTPOCHUE aTOMOB
OJIaropoJIHBIX Ta30B U 0OCOOCHHOCTH UX XMMHUYECKHX M (pU3HUecKrX CBOWCTB. Hemerasmbl
— MpoCThIe BemecTBa. MIX aTOMHOE U MOJICKYIISIPHOE CTPOCHHE UX. AJUTOTpONHs. XUMHUYe-
CKHE CBOICTBa HeMeTaI0B. OKUCIIUTEIIbHBIC CBOWCTBA: B3aUMOICHCTBUE C METAJIIAMHU,
BOZIOPOJIOM, MEHEE ICKTPOOTPUIIATEIILHBIMI HEMETAINIAMU, HEKOTOPBIMH CIIOKHBIMH Be-
niectBamMu. BoccTaHOBHTEBHBIC CBOMCTBA HEMETAIIOB B PEAKIUAX ¢ PTOPOM, KHCIIOPO-
JIOM, CJIO)KHBIMHU BEIIECTBAMU — OKUCJIMTEIISIMU (a30THOM U CEPHOM KUCIOTaMH | Jp.).

CamocrosiTesibHas padora odyuarmmxcs Ne 10. [TogrotoBka pedepara u npeseHTaUK
o Teme «Boja «kuBas» u «MepTBas»

CamocrosiTesibHas padora odyuarommxcst Ne 11. BoinonHenue ynpaxHeHuU 1o teme
«Knaccuduxanus BeniecTs»

CamocrosiTesibHas padora o0yuarmuxcest Ne 12. Pemienre pacyeTHbIX 3a1a4

Tema 10. OcHoBHBIE KJIACChHI HECOPIraHNIECCKUX U OPraHUYCCKHUX coeTUHEHHU

10.1. Oxcuanpl m
HX CBOIiCTBa

Coaep:xxanue y4eOHOIro MaTepHuaJia

10

Bonopoansie coequnenus HemetamioB. [lonyuyeHne aMMuaka u XJIOpOBOJOPOAa CHHTE30M
1 KOcBeHHO. Pusnueckue cBoiicTBa. OTHOIIEHNE K BOJIE: KHCJIOTHOOCHOBHBIE CBOMCTBA.
Oxcuapl U aHTUIPUIBI KApOOHOBBIX KUCIOT. HeconeoOpasytoiue u coneodpasyronme ok-
cuzsl. Kucnotueie okcubl, ux cBorictBa. OCHOBHBIE OKCH/IBI, UX CBOMCTBA. AM(pOTEepHBIE
OKCHU/Ibl, UX CBOMCTBA. 3aBUCUMOCTh CBOMCTB OKCHUJIOB METAIJIOB OT CTETIEHH OKUCIICHUS

10.2. Kucyiorsl
OpraHuyecKkue "
HEeOpraHu4YecKue
M MX CBOliCTBa

AHFI/II[pI/II[I)I Kap6OHOBI>IX KHCJIOT KaK aHAJIOTU KHUCJIIOTHBIX OKCHUIOB. KI/ICJ'IOTBI OpFaHI/I‘-IC-
CKME€ U Heopranuueckue. Kuciorel B cBETE TEOPUHU INEKTPOIUTHYECKON Auccounanuu. Ku-
CJIOTHI B CBETE MPOTOIUTHYECKON Teopuu. Kinaccudukaius opraHn4ecKux 1 HeopraHuyie-
CKUX KUCIOT. OOII1e CBOMCTBA KUCIIOT: B3aUMO/ICHCTBHE OPraHUYECKUX U HEOPTaHUY €CKUX|
KHCJIOT C ME€TalllaMH, OCHOBHBIMHU U aM(l)OTepHBIMI/I OKCHUIaM1 U FI/I)IpOKCI/IJIaMI/I, COJIsIMHU,
oOpa3oBaHue CI0KHBIX dPUPoB. OCOOEHHOCTH CBOWCTB KOHIIEHTPUPOBAHHOMN CEpHOI U
a30THOM KHUCIOT

10.3. OcHoBaHus
opraHuvyecKkue u
HeOpraHu4veckKue
H UX CBOWiCTBa

OcHoBaHus opraHn4eckye u Heoprannueckue. OCHOBaHUS B CBETE TEOPUH IIEKTPOJIUTHYE-
ckoil nucconuanuu. OCHOBaHHUA B CBETE MPOTOIUTHYECKOM Teopun. Kiaccudukanus opra-
HUYECKUX U HEOPTAaHUYECKUX OCHOBAHMM. XMMHUYECKHE CBOMCTBA LIEN0YEN U HEpacTBOPH-

MBIX OCHOBaHUH.
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JlaGopaTopHoe 3ansaTHe Ne2. PemieHue skcrnepuMeHTaNbHBIX 3a1a4d 1o teme «Kmaccu-
(duKalys HeOPraHMYECKUX COSIMHEHUH U UX CBONCTBAY.

CamocrosiTesibHas padora ody4yarommxcst Ne 13. BoinonHeHnue ynpaxHeHuUi 110 Teme
«OCHOBHBI€ KJIaCChl HEOPIAHUYECKUX M OPIraHUYECKUX COCIMHEHUI»

Tema 11.
Xumus
TOB

3JIE€MEH-

Coaep:xaHue yueOHOro MaTepuaJia

s-OnemenTtsl Bonopoa. JIBoiiCTBEHHOE MOJIOAKEHHUE BOIOPOAA B IEPUOJUIYECKON CUCTEME.
N3otonel Bopopoa. Tsokenas Bojga. OKUCIUTEIbHBIE U BOCCTAHOBUTEILHBIE CBOMCTBA BO-
J0poAa, ero Mojay4yeHrue u npuMeHenue. Posb Boopoa B :KMBOM U HEXXHMBOM PUPO-
ne.Boma. Ponb BobI Kak cpeqooOpasyroniero BemecTa KIeTKU. JIKOIOTHIECKUE ACTICKThI
BOJIOTIOJIB30BaHMs. DaeMeHThI [A-rpynmebl. [lenounsie metamibl. O0Ias XapakTepUCTHKA
LIEJOYHBIX METAJUIOB HA OCHOBAHUH MOJIOkKEHU B Ilepuoanyeckoi cucteMe 3J€EMEHTOB
J.M.MenpeneeBa u ctpoenust aromoB. [lonyuenue, pusnyeckue 1 XUMHUYECKHE CBONCTBA
HIEJIOYHBIX METa/UI0B. KaTHOHBI IIEIOYHBIX METAIUIOB KaK Ba)KHEHIIas XUMUYecKas (hopma
UX CYLIECTBOBAHMUSI, PETYJIAITUBHAS POJIb KATUOHOB KaJlUsl U HATPUS B KUBOU KIIETKE.. p-
DneMeHThl AIIOMUHUN. XapaKTepUCTUKA alIFOMUHUS Ha OCHOBAaHUU ToJIoxKeHus B [1epuo-
nudeckoi cucreme anneMmenToB J.M.MenneneeBa u crpoenus atoma. [lonyuenue, pusmuue-
CKHME M XMMHUYECKHE CBOMCTBA aTlOMUHUS. BaxkHelme coeAMHEeHNs allOMUHUSA, UX CBOM-
CTBa, 3HaU€HUE U IpuMeHeHue. [IpupoaHeie coequHeHus aTtOMUHMS. YTIEpOJ U KPEMHHUM.
OO6m1as xapakTeprucTUKa Ha OCHOBAaHUM UX T0JIokeHUs B [leprnonnueckoii cucreme
J.M.MenpeneeBa u crpoenus aroma. [IpocTteie BelecTBa, 00pa30BaHHBIE STUMU dIIEMEH-
tamu. OO011as XapaKTEpPUCTHUKA TaJIOTEHOB Ha OCHOBAaHUU WX TMoJoxkeHus B [lepuoaudeckoit
cucreme 1emeHToB [[.M.Menzaeneesa u cTpoeHust aTOMOB. [ aJIor€Hbl — MPOCTHIE BELIECT-
Ba: CTPOEHUE MOJIEKYJI, XHMMYECKUE CBOMCTBA, IIOJy4eHNE U IPUMEHEeHHE. BaxkHelmne
COEIMHEHMS TAJIOTEHOB, X CBOMCTBA, 3HAYE€HUE U IPUMEHEHUE. ['aoreHsl B Ipupoze.
buonoruueckas poip rajgoreHoB.XaabKoreHbl. O0I1as XxapakTepucTUKa XaJIbKOI€HOB Ha
OCHOBaHMH UX noJioxkeHus B [lepuoauueckoii cucreme anemenToB J1.1.MenneneeBa u
CTPOEHHUS aTOMOB. XaJIbKOT€HbI — MPOCTHIE BellecTBa. Ajutorponusi. CTpOeHHE MOJIEKYIT
QIIOTPOIHBIX MOAU(UKAINI U UX cBOMCTBA.. d-OnemMeHTsl OCOOEHHOCTH CTPOCHUS aTOMOB
d-anmementoB (IB-VIIB-rpynm). Meap, MHK, XpoM, jKeJIe30, MapraHel] Kak MpOCThie Bellle-
CTBa, UX PU3NYECKUE U XUMUYECKHE CBOMCTBA. HaxokIeHne 3TUX METaNIOB B IPUPOJIE, HX
noydeHue u 3HaueHne. CoeauHenus d3JIeMEHTOB ¢ Pa3TUYHBIMH CTETICHSIMU OKHCIICHUSI.
XapakTep OKCHUJIOB U THAPOKCUJIOB ATUX JIEMEHTOB B 3aBUCUMOCTH OT CTENEHU OKUCIIECHUS
MeTajlIa.

IIpakTuyeckoe 3anaTue Ne 3. [TonyueHue ruipOKCUIOB ATIOMUHUS U LIMHKA; UCCIIEI0BaA-
HUE UX CBOWCTB.
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IIpakTnueckoe 3ansaTue Ne 4. [loayyeHue U uccieoBaHUE CBONCTB OKCHJIOB CEPBI, yIie-
pona, hocdopa.

CamocrosiTesibHas pabora odyuarommxcsi Ne 14. BoinonHenue ynpaxHeHU 110 Teme
«XUMHUS 3JIEMEHTOB)»

Tema 12. Xumus
B JKM3HHU 001IeCT-
Ba

Copep:kaHue y4eOHOTo MaTepuaa

XUMMsL ¥ IPOU3BOJICTBO. XUMUYECKAsk IPOMBIIIJICHHOCTh U XUMUYECKUE TeXHOJI0ruU. Chl-
pbe 1 XUMHUYECKOU NMPOMBIIIIIEHHOCTU. Bosia B XMMHUYECKOM POMBIIIIEHHOCTH. DHEprus
11 XUMHUYECKOT0 NPon3BoicTBA. HayuHble MPUHIMITBI XUMUYECKOTO IIPOU3BOJCTBA. 3a-
LIUTa OKPYXKAIOLIEH Cpesibl U OXpaHa Tpyla IPU XMMHUYECKOM Ipou3BoACTBE. OCHOBHBIE
CTaJJUM XMMHUYECKOI0 Ipon3BoicTBa. CpaBHEHHE MPOU3BOJCTBA aMMHMAKa U METaHOJa. XU-
MHUS B CEJIbCKOM XO3sIIiCTBE. XMMU3alLMsl CEIbCKOr0 X03541UCTBA U €€ HanpasiieHus. Pacre-
HUS 1 [T0YBA, TOYBEHHBIN MOIJIOIAOIINN KOMIUIEKC. Y TOOpEeHUs U UX KiIacCU(UKaILUAL.
XUMUYECKHUE CPEACTBA 3aIlUThl pacTeHU. OTpULaTeNbHbIE IOCIEACTBUS IPUMEHEHUSI
MECTUINI0B U 00pb0a ¢ HUMU. XUMHU3aLUs )KMBOTHOBOJICTBA. XUMHMSI U SKOJIOTUSI. XUMHU-
4ecKoe 3arpsisHeHue oKkpyxkaroleit cpebl. OxpaHa ruipocdepbl OT XUMUUYECKOTO 3arpsi3-
HeHus. OXpaHa 1o4Bbl OT XMMHUECKOTro 3arpsasHeHus. Oxpana 2 30 atmocdepsl OT XUMHU-
yeckoro 3arpszHeHust. Oxpana ¢uopsl U ¢payHbl OT XMMUYECKOI'0 3arpsi3HeHus. buorexHo-
JIOTHUS ¥ TeHHAsl MH)KeHepHsl. XMMUS U TIOBCETHEBHAs KM3Hb YeoBeka. /lomalHss anTeka.
Motouue u ynctsmue cpeactsa. CpenctBa 00pbObI ¢ OBITOBEIMU HaceKOMbIMU. CpeaicTBa
JIUYHOM TUTHEHBl 1 KOCMETUKH. XUMUS U MHIA. MapKUpOBKHU yIIaKOBOK MUIIEBBIX U T'U-
TMEHUYECKUX MPOAYKTOB U YMEHHME UX YATATh. DKOJIOTHS KWINIIA. XUMHUS U TEHETUKA Ye-
JIOBEKA.

Pazjnen 2.0pranuyeckasi XumMus

76

Tema 13. Teopus
CTPOEHHUH Opra-
HHUYECKHUX COoeIH-
Henuii. IIpeamer
OpPraHu4ecKou
XHMHH.

Conep:xanue yueOHOro MaTepuaJa

ITpenmer opranudeckoit xumuu. IToHsTHE 00 OPraHNYECKOM BEIIECTBE U OpraHUYeCKOMH
xuMmun. KpaTkuii o4epk UCTOpUH Pa3BUTHS OPraHMYECKON XMMHH. Butannsm u ero kpyuie-
Hue. OCOOEHHOCTH CTPOEHUS OpraHUUYECKUX coequHeHuil. KpyroBopot yriaepona B npupo-
ne. Teopus ctpoenns oprannueckux coequHenuit A.M. byrneposa. [Ipeanocsuiku co3na-
HUs TeopuM cTpoeHus. OCHOBHBIE MOJI0XKEHUS Teopun ctpoeHust A.M.byrieposa. Xumunyue-
CKO€ CTPOEHHUE U CBOWCTBA oprannyeckux Bemects. [lonstue 00 nzomepun. Crioco6sl 0TO-
OpaskeHUs CTPOEHHs MOJIEKYJIBI ((POpMyIIbI, Mosienn). 3HaueHue Teopun A.M. bytieposa
JUIS pa3BUTHS OPraHMYECKON XMMHUU U XUMUYECKHX MPOrHo30B. CTpoeHue atoma yriiepo/a.
DneKTpoHHOE 001aK0 ¥ OpOUTANIb, S- U P-OpOUTATIN. DIEKTPOHHBIE U 3JIEKTPOHHO-
rpadgudeckue (GopMysbl aTOMa yTiIepo/ia B OCHOBHOM U BO30YKJIeHHOM cocTossHUsX. KoBa-
JICHTHAs! XUMHUYECKas CBsI3b M €€ KIacCupHKaIMs no cnoco0y nepekpsiBanus opouranei ( -

OK 1-9
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u -cBsa3u). [lonsiTre rubpuausanuu. Paznuynaeie TUIBI THOpUAN3ALKY U (opMa aTOMHBIX
opOuTasneii, B3aMMHOE OTTAIKHBAHUE THOPUIHBIX OpOUTANICH U UX PACIIONIOKEHUE B MPO-
CTPaHCTBE B COOTBETCTBUM C MUHUMYMOM 3HEpruu. ['eoMeTpust MoseKy: BEIecTB, 00pas3o-
BaHHBIX aTOMaMH YTJIepo/ia B pa3IMUHBIX COCTOSHHSIX THOpuan3anuu. Kinaccudukanus
OpraHu4CCKUux COC,HI/IHCHI/If/'I. KJ’IaCCI/I(l)I/IKaL[I/HI OpTraHNYCCKUX BCHICCTB B 3aBUCHUMOCTHU OT
cTpoenus yriepoanoi nenu. [lonstue GpyHknuonansHo rpynmsl. Kiraccudukarws opra-
HUYECKUX BEUIECTB MO THUITY (PYHKIIMOHAIBHOM rpymibl. OCHOBBI HOMEHKJIATYpPhl OpraHnye-
CKHUX BEIIECTB.

CamocTosiTebHasi padota odyuarommxcest Ne 15 [Toxroroska pedepara u npe3eHTauu
1o teme «OKu3np u aestenapbHoctb A.M. byTiepoBa»

Tema 14. Ilpe-
AeJbHbIE YIJIeBO-
AOPObI

Conep:xanue yueOHOro MaTepuaJia

I'omonoruueckuit psn ankanos. [lonstue 06 yrineBogoponax. OcoOEHHOCTH CTPOEHUS Tpe-
JENBHBIX YTIEBOJAOPOIOB. AJIKaHBI KaK MPEICTABUTEINN MIPEACIbHBIX YIIIEBOI0POIOB.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METAHA U IPYTUX AJIKaHOB. ['oMo-
JIOTUYECKHH psall 1 u3oMepusi napadhuHoB. HopmanbHOe U pa3BETBICHHOE CTPOCHUE yTiIe-
poaHoi nenu. HomeHkiaTypa ajakaHoB U alKWIbHBIX 3amectuTeneil. dusnueckue CBOMCTBA
AIKaHOB. AJIKaHbI B IpUpoe. XMMHYECKUE CBOMCTBA ainkaHoB. Peakiuu SR-Tuna: ramore-
nupoBanue (pabotel H.H. Cemenona), nutpoBanue no KonosanoBy. Mexanusm peakuuu
XJIOPUPOBAHUS aJKaHOB. Peakuuu 1eruipupoBanHusi, TOPEHHUs, KATATTUTUYECKOTO OKUCIIEHUS
ankaHoB. KpeKUHT ankaHOB, pa3jM4yHbIe BUIbl KPEKUHIA, IPUMEHEHUE B IPOMBILIECHHO-
ctu. [Tuponus u KOHBepcUsI METaHa, U30MepU3aIus alKaHoB. [[pumMeHeHne u crocoOsI 1mo-
nmy4yeHus ankaHoB. OOIacTH MpUMEHEHHS alKkaHoB. [[poMBIIIIEHHBIE CITOCOOBI MTOTYUEHUS
QIKAHOB: TTOJTYYEHUE U3 IPUPOTHBIX UCTOYHUKOB, KPEKUHT MapaduHOB, MOJIYyYCHUE CHHTE-
TUYECKOTO OEH3MHA, Ta3u(UKaIUs YT, THIPHUPOBAaHUE allkeHOB. JlabopaTopHbIe CIOCOObI
MOJIyYEHUs aJIKaHOB: cuHTe3 Bropiia, nekapOokcuiinpoBanue, THIPOIN3 KapOuaa amoMu-
Hus. [uknoankansl. ['oMonorndeckuii psa 1 HOMEHKIATYpa HUKIOAIKAHOB, UX 001Ias
dbopmyna. [lonsTie o HanpspKkeHUU 1UKIIA. FI30Mepus IUKII0ATIKaHOB: MEKKIIAaCCOBas, yT-
JEPOAHOTO CKeJeTa, reoMeTpuueckas. [lomyuenue u Gpusndeckre CBONCTBA IIUKIOATKAHOB.
XUMHUYECKHE CBOMCTBA IUKIIOATKaHOB. Crienr(uka CBOWCTB IIUKIOATKAHOB C MAJIbIM pa3-
MEpPOM LHMKJIA. Peakunu nprucoeIMHEHNs U pAIMKaJIbHOIO 3aMEIICHUS.

CamocrosiTesibHas padora odyuarommxcs Ne 16. [Toaroroska pedepara u npe3eHTanuu
110 TeMe «IKOJIOTUYECKUE aCTIEKThI UCII0JIb30BAaHNUS YTIIEBOJOPOIHOTO ChIPhSI»

Tema 15. DTHie-
HOBBIC U TUCHO-
BbI€ yIJI€BOJI0PO-
AbI

Conep:xaHue yueOHOro MaTepuaJia

N

['omosornueckuit psia anKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
STUJICHA U alIKeHOB. [ 'oMosorudeckuii psia u obmras popmyna ankeHoB. M3omepus sTuiie-
HOBBIX YTJIEBOJOPOJOB: MEXKJIACCOBAs!, YIIIEPOAHOTO CKEJIETA, OJI0KEHHSI KPaTHOM CBSI3H,
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reoMerpuueckas. OCOOEHHOCTH HOMEHKJIATYPhI STUJIICHOBBIX YIJIEBOJOPOIOB, HA3BAHUS
BOXHEHIINX paaukaioB. PU3nyecKrue CBOMCTBA aJTKEHOB. XUMUYECKHE CBOMCTBA AJIKEHOB.
DnekTpoGUIBHBIN XapaKTep peakluid, CKIIOHHOCTh K PEaKIUsIM IPUCOSTMHEHUS, OKHCIIC-
Hus, noaumepusanuu. [IpaBuno MapkoBHUKOBA U €T0 31eKTpOHHOE 000cHOBaHUE. Peakuiun
raJIoreHUPOBAHUS, THIPOTaIOreHUPOBAHUS, THIpaTaluu, TuipupoBanus. Mexanusm AE -
peakuuil. [lonstue o peakuuax nonumepusanuu. ['openue ankeHoB. Peakuun okuciaeHus B
MSATKUX | KECTKUX yCcIIoBUsX. Peakius Baraepa u ee 3HaueHUs 711 OOHAPY>KEHUS HEMpe-
JIeNIbHBIX YTJIEBOIOPOI0B, OTyYeHHs riauKoiel. [[puMenenue u crnocoObl MoyydyeHus aj-
KeHOB. VIcrio1p30BaHNe BHICOKOH pPEaKIIMOHHON CIIOCOOHOCTH aJKEHOB B XUMHUYECKOM Mpo-
MbIlIeHHOCTH. [IpuMeHenue sTuineHa u nponuieHa. [[pomblluieHHbIe CITOCOOBI MOTyYeHUs]
aJIKeHOB. Peakuuu qeruapupoBanusi U KPEKUHTa allkaHoB. JlabopaTopHbIe ClIOCOOBI MOy-
YeHHsl aKeHOB. AnkanueHsbl. [lonsaTue u kiaccudukanus IMeHOBBIX YTIIIEBOAOPOIOB 110
B3aMHOMY PacIOJIOKEHHUIO KpPAaTHBIX CBsi3el B MoJieKyisie. OCOOEHHOCTHU 3JIEKTPOHHOIO U
MIPOCTPAHCTBEHHOT'O CTPOEHUS CONPSIKEHHBIX TUEHOB. [IoHATHE O -37IEKTPOHHOI cHCTEME.
Homenkiiatypa mueHoBBIX yriieBo10po0B. OCOOEHHOCTH XUMHYECKUX CBOMCTB COMpPSI-
KEHHBIX TUEHOB, KaK CIIEICTBUE UX AIIEKTPOHHOTO cTpoeHus. Peakuuu 1,4 -
npucoeauHenus. [Tommvepu3anus aueHoB. CriocoObl OMyYeHUs TUSHOBBIX YIIIEBO0PO-
noB: pabotsl C.B. Jlebenesa, neruapupoBanue aikaHoB. OCHOBHbBIC TIOHATHS XUMHH BBICO-
KOMOJIEKYJISIPHBIX CO€IMHEHUI Ha MMPUMEPE MPOIYKTOB MOJMMEPHU3AIINH AJIKEHOB, aJIKa-
JMEHOB U UX TrajoreHIpou3BOAHBIX. MOHOMED, MOJIUMED, pEeaKLUs OJIMMEpU3aliu, CTe-
TIeHb MOJIUMEPHU3AIINU, CTPYKTYPHOE 3B€HO. THIIBI MOMMEPHBIX IIETICH: JIMHEWHBIC, Pa3-
BETBIICHHbIE, CIIUTHIE. [[oHsATHE O cTepeoperysipHbIX nonumepax. [lonumepsl Tepmornia-
CTHYHBIE U TepMOpeaKkTUBHbBIE. [IpencTaBnenue o macTtMaccax u anacromepax. [lonuatu-
JIEH BBICOKOTO M HU3KOT'O JIaBJICHHUs], €r0 cBOMcTBa U npuMeHeHue. Katanuzarops! [{urie-
pa—Harra. Ilonunponuiien, ero npuMeHeHue U CBoMCTBA. ["asiorencoaepxanme moaIuMepsl:
tedoH, monuBUHMWIXJIOpHA. Kaydyku HaTypanbHbIi u cunTeTHnueckue. Conomumeps (0y-
TaJUEHCTUPOIBLHBIN Kayuyk). Bynkanuszamus kayuyka, pesuHa u 500HUT.

Tema 16. Anern-
JIEHOBBIE YIJIE€BO-

AOPOABI

Coaep:xxaHue yueOHOIro MaTepuaJia

["'omonoruueckuii psas aKUHOB. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHHE alleTHIICHA U
JpYTUX alKUHOB. ['oMonorudeckuii psa u odmas popmyna ankuHoB. HomeHkmatypa are-
THJICHOBBIX YIJIEBOJAOPOAOB. M30MepHsi MEKKIACCOBAsI, YIIEPOJIHOTO CKEJIETA, MOJT0KEHUS
KpaTHOM CBSI3U. XUMUYECKHE CBOMCTBA U IPUMEHEHUEATKUHOB. OCOOEHHOCTH peaKIuit
MIPUCOETUHEHMS IO TPOMHOMN yraepoa-yriaepoaHoi csas3u. Peaknus Kyueposa. [Ipasuiio
MapkoBHHKOBa MPUMEHUTENBHO K arieTuieHam. [1oABIKHOCTh aTomMa Boopoia (KUCIOT-
HbIE CBOMCTBA aKMHOB). OKkucinenne ankuHoB. Peakmus 3enmunckoro. [Ipumenenne amnetu-
NeHOBBIX yriaeBogopoaos. [lonuBununanerar. [lonydyenne ankunos. [lonydenue anerunena
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IMUPOJIN30M MCTAHA U Kap6I/II[HbIM METOJ0M.

CamocrosiTesqbHasi padora odyuarommxcst Ne 17. BeinosiHeHue ynpaXHEHUM 1O TeMe
«IIpenenbHbIE U HENPEAETBHbBIE YTIIEBOLOPOABD)

Tema 17. ApomaTn4yeckue yrijieBo0po/bl

17.1. 'omousoru-
yecKkMil psi ape-
HOB

Coaep:xaHue y4eOHOro MaTepuaJia

I'omostornueckuii psx apeHoB. beH301 Kak IpeICTaBUTENb apeHOB. PazButue npencrasiie-
HUH 0 cTpoeHnn 6en3oia. CoBpeMeHHbIE MPEACTaBICHHUS 00 AIEKTPOHHOM U IPOCTPAHCT-
BEHHOM CTpoeHuu OeHzona. O6pa3zoBaHKUEe apOMaTHUECKOi -cucteMsl. 'omonoru 6eH3ona,
UX HOMEHKJIaTypa, oomas ¢opmyna. Homenkiatypa s Au3aMeneHHbIX TPOU3BOIHBIX
OeH3ou1a: opTO-, MeTa-, Mapa-pacioiokeHue 3amMmecturenei. dusnueckue cBocTBa apeHOB.
JA®K (apyrue ¢popmsbl kKoHTpOIs1) Cpeannii 6a/u1 10 TEKYIIMM OLIEHKAaM yclleBaeMo-
CTH.

2 cemecTp

Tema 17.2. Xu-
MHYeCKHe CBOM-
CTBa AaPEHOB

Conep:xanue yueOHOro MaTepuasa

XUMHUECKUE CBOICTBa apeHOB. [IpuMephl peakiuii AI1eKTpOQHIBHOTO 3aMEIICHUS: TaIore-
HUpPOBaHMeE, aIKWIMpoBaHue (kartanuszaropsl @punensi—Kpadrca), HuTpoBanue, cynbdupo-
BaHue. Peakiuy ruipipoBaHus ¥ PHCOeINHEHHS XJIopa K 0eH301y. OCOOEHHOCTH XUMU-
YECKHUX CBOMCTB roMOJIOroB OeH307a. B3auMHoe BiIMsHUE aTOMOB Ha ITPUMEPE FOMOJIOIOB
apeHoB. OpueHTalus B peakuusx 3ekTpoguiibHoro 2 14 3amemenus. Opuentantsl [ u 11
pona. [Ipumenenue u nosnydeHne apeHoB. [IpupogHble HCTOYHMKN apOMAaTHYECKUX YIIIEBO-
J0pOoA0B. ApoMaTH3alysl aJKaHOB U LIMKJIOAJIKaHOB. AJIKWIMpPOBaHUE OEH301a.

CamocrosiTe1bHasi padoTa odyqarommxcest Ne 18. IToarotoska pedepara u npeseHTauu
1o TeMe «cropus OTKpBITUS U pa3pabOTKU ra30BbIX U HEPTAHBIX MECTOpOXAeHHH B Poc-
curickou Penepauun»

Tema 18.

Conep:xaHue y4eOHOro MaTepuaJia
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IIpupoansie uc-
TOYHUKH yIJIeBO-
A0POa0B

Hedts. Haxoxaenue B npupoje, coctaB u pu3nveckue cBoicTBa HedTH. TOIIMBHORHEpTe-
Trueckoe 3HaueHue Hedtu. [Ipomeimnennas nepepadorka Hepru. Pextuduxarnus nedru,
OCHOBHBIE (PpaKIuy ee pa3eNeHHs, UX UCTOoIb30BaHue. Bropuunas nepepadboTka Hedre-
npoayKToB. PexkTruduxkanus Mazyra npu yMeHbIIEHHOM JaBieHnH. Kpekunr nedrenpoayk-
ToB. Paznuunbie BUabI kpekuHra, padotsl B.I'. IllyxoBa. 3omepu3zarus ankaHoB. ATKAIH-
pOBaHME HEeIpeIeIbHbIX YTIeBoA0poa0B. Pudopmunr nedrenpoaykron. KauectBo aBTo-
MobunmpHOTrO TorumBa. OkranoBoe 4ncio. [Ipupoanblit u monyTHeI HedTsAHOI ra3. Cpas-
HEHHUE COCTaBa MPUPOTHOTO U MOMYTHOTO ra3oB, UX MPaKTUYECKOE UCTob3oBaHue. Kamen-
HBIN yrosib. OCHOBHbBIE HANpaBJIEHUS UCIOIb30BaHU KamMmeHHoro yrisi. KokcoBanue ka-
MEHHOTO YIS, BOKHEHIIINE MPOAYKThI 3TOTO Mpoliecca: KOKC, KAMEHHOYTOJIbHAs CMOJIa,
HajzcMoJbHas Boja. CoeTMHEHMs, BbIAENIAEMbIE U3 KAMEHHOYTOJIbHOM CMOJIbL. [IpoayKThl,
MOJIy4aeMble U3 HaJCMOJBHOM BOJIbI. DKOJIOTHYECKHE aCIIEKThI T0ObIUU, IepepaboTKu 1
HCI0JIb30BAaHUS TOPIOYMX UCKONAEMBbIX.

JlabopaTopHnoe 3ansitue Ne 3. O3HakOMJICHHE € KOJUIEKIIMEH KaydyKOB U 00pa3liaMu u3-
JIEJIUI U3 PE3UHBI.

CamocrosTeabHas padora odyqarommxest Ne 19. [Toaroroska pedepara u npeseHTauu
o teMe «Hed1s. CoctaB u nepepadbotka Hedptu. HeprenpoaykTei»

Tema 19. I'uapokcuJbHbIE COSTUHEHUS

19.1. Ctpoenue n
KjIaccupukanus
CIIMPTOB

ConepxaHue y4eGHOro MaTepuaJjia

Crpoenue u kiaccudukanus cnupTo. Kimaccudukaryst CiupToB 10 TUITY YIIIEBOIOPOIHO-
ro paauKana, YACIy TMAPOKCUIBHBIX ITPYI M TUILYy aTOMa YIJIepoa, CBI3aHHOTO C THIIPO-
KCHJIBHOW IPYNION. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE TUAPOKCUIBHON TPYIIIIBIL.
Bnusinue ctpoenust ciupToB Ha UX (pru3nueckue cBoiicTBa. MexXMoseKysspHas BOJIOPOAHAS
CBA3b. | OMOJIOrMYECKUN Psifl IPEAEIbHBIX OJHOATOMHBIX CIIUPTOB. I30MepHs 1 HOMEHKIIa-
Typa aJKaHOJOB, UX o0mmas popmyna. XMMUYECKHE CBOMCTBA aJIkaHOJIOB. PeakiimonHas
CIOCOOHOCTH MpeNENbHBIX OJJHOATOMHBIX cIUPTOB. CpaBHEHHE KUCIOTHO-OCHOBHBIX
CBOMCTB OpraHM4ECKUX U HEOPTaHWYECKUX coeMHeHuH, coaepxamux OH -rpynny: ku-
CJIOT, OCHOBAaHUH, aM()OTEPHBIX COCMHEHUH (BO/IBI, CHUPTOB). Peakuuu, moaTsepxaaro-
[I1€ KACIOTHBIE CBOMCTBA CIIUPTOB. Peakinu 3aMenieHust THAPOKCUIIBHOM Tpynmbl. Mex-
MOJICKYJISIpHAs IETHIpaTaI|sl CIUPTOB, YCIOBUS 00pa30BaHUs MPOCTHIX 3(UPOB.
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19.2. Xumnue-
CKHeE CBOIiCTBAa
(¢enoua

CrnoxHble 3(pUpbl HEOPraHUYECKUX U OPTraHUYECKUX KUCIIOT, PEaKIIuH dTePUPUKALIH.
OxucneHne U OKUCIUTEIbHOE AeTUApUpoBaHue cnupToB. CrocoObl MOTyYeHUs! CIIUPTOB.
I'unponus ranorenankaHoB. 'uaparanus ankeHoB, ycI0BHs €€ IpoBeieHus. BoccraHosie-
HUe KapOOHWIBbHBIX coenHeHnil. OTeNbHbIe MPEACTaBUTENH aJIKaHOJIOB. MeTaHol, ero
IIPOMBIIIJIEHHOE NIOJyYEHUE U IPUMEHEHHE B IPOMBIIIJIEHHOCTU. bruonornyeckoe aeiicraue
MeTaHoja. Crenuduueckue crocoObl MOMyUeHUs ATUIOBOrO crupta. GU3noI0rnyecKoe
JIECTBUE ATaHOJa. MHOroaroMHsle cnupThl. MI30Mepurst 1 HOMEHKIIATypa MPEACTaBUTENEN
JBYX - U TPEXAaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB MHOTOATOMHBIX
CIIMPTOB, UX Ka4ECTBEHHOE OOHapykxeHne. OTieabHbIe IPEICTaBUTENN: STHIICHTJINKOIb,
TIIMLEPHH, CIOCOOBI UX MOJyYeHUs, IPaKTUYecKoe npumMeHeHne. @eHos. DIeKTPOHHOE U
MPOCTPAHCTBEHHOE CTpoeHue (penona. BzanmHoe BIusHIE apOMaTHYECKOT0 KOJIbIA U TH/I-
POKCHIIBHOM Tpymiibl. XUMUYECKHE CBOMCTBA (eHoa KaK (PYHKIKS ero XMMUYECKOTO
crpoenusi. bpomupoBanue enosna (kauecTBeHHas peaKiys), HAITPOBaHUE (TUKPUHOBAS
KHCIIOTa, €€ CBOMCTBA U MpuMeHeHue). O0pa3oBaHre OKPALIEHHBIX KOMILIEKCOB C HOHOM
Fe3+. [Ipumenenue genona. [lonmydenne ¢peHosa B MpOMBINIICHHOCTH

CamocrosiTesibHast paboTa odyuarmmxcs Ne 20. [ToaroroBka pedepara u npe3eHTauu
110 TeME «AJIKOTOJIM3M, €T0 TTOCIEICTBUS U MPEAYTPEKICHUE)

Tema 20. Aapaeruabl 1 KETOHBI

20.1. T'omousoru-
YyecKHe PSABI
aJbLIernaoB U Ke-
TOHOB

Coaep:xxanue yueOHOro MaTepuaJia

I'oMosiornueckue psjipl aabAeTUA0B U KETOHOB. [ToHsITHE 0 KapOO -HUJIBHBIX COEAUHEHUSX.
DJEeKTPOHHOE CTPOECHHE KapOOHMIIbHOM Ipymibl. M3oMepus 1 HOMEHKIaTypa ajabAeru10B U
KeTOHOB. Pu3nyecKue CBOMCTBA KApOOHUIIBHBIX COEAMHEHUNH. XMMUUECKHE CBOICTBA allb-
JIETU/I0B M KETOHOB. PeakiinoHHast cocoOHOCTh KapOOHMIIBHBIX coelMHeHUH. Peakuun
OKHUCJIEHUS albJCTHI0B, KAYECTBEHHBIE PEAKIIMU HA aJIbJACTUAHYIO Tpynny. Peakunu monu-
KOHJIeHcaluu: o0pa3oBaHue (heHoI0(hopMabIeTUAHBIX CMOJ.

20.2. IIpumene- |[IpumeHeHue U ModydYeHHE KapOOHUIBHBIX COeAMHEHUN. [IprMeHeHne anpaeruioB U KeTo-
HHE M TOJIyYeHHe |HOB B OBITY U MPOMBIIIJIEHHOCTH. AJIbAETH Bl U KETOHBI B ipupoae (3¢upHbie Macia, de-
KapOOHUJIbHBIX pomosnsbl). [Tomyduenne kapOOHUIBHBIX COSAMHEHUN OKMUCIICHUEM CITUPTOB, THApPATAIIUEH
COeJMHEeHHUI QJIKUHOB, OKHCJIEHUEM YTJI€BOAOPO0B. OTIEIbHBIE IPEACTABUTENN AJIbJIETHIOB U KETOHOB,
creruguUecKre crocoObl UX MOJYYEeHUs U CBOMCTBA.
CamocrosiTesbHas padora o0yuarommxcs Ne 21. Pemenue pacueTHbIX 3a71a4 Ha HaX0XK-
JICHHE MOJIEKYJISIPHON (hOPMYJIIbI KHCIIOPOACOAEPKAIIETO OPraHMUECKOro BENIeCTBa
Tema 21. KapOoHOBBIe KHCI0TBI M KX IPOM3BOHBIE
21.1. Coaeprxanue yueOHOIro MaTepuaia

KapoGonoBbie ku-
CJIOTHI M MX KJIAC-

I'oMonornueckuit psii mpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [loHsATHE O Kap-
OOHOBBIX KUCJIOTAX U UX KJaccuuKkaius. DIeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE
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cupuranms

KapOOKCHIIbHOM TpyMIIbL. ['oMoNornyeckuii psji npeieiabHbIX 0OJJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, UX HOMEHKJIaTypa ¥ U3oMepus. MexMoeKylIsspHble BOJOPOAHbIE CBA3H KapOOK-
CHJIBHBIX TPYIII, UX BIUSAHUE HA (PU3NYECKHE CBOWCTBA KAPOOHOBBIX KUCIOT. XUMHYECKUE
CBOMCTBA KapOOHOBBIX KUCIIOT. Peakiiuy, MITIOCTPUPYIOIHE KUCIOTHBIE CBOMCTBA U UX
CpaBHEHHE CO CBOWCTBAMH HEOPraHWYEeCKUX KUCIOT. OOpa3oBaHue (QyHKIIMOHAIBHBIX MIPO-
U3BOJHBIX KapOOHOBBIX KUCIOT. Peakuuu srepuduxannu. AHTUIpUIbI KApOOHOBBIX KH-
CJIOT, MX NOJy4eHue u npuMeHerne. CnocoObl MOTy4eHUs: KApOOHOBBIX KHCIIOT.

21.2. CioxxHble
3¢upsl

OTtnenpHBIC IPEACTABUTENH M UX 3HaUeHHUE. OOIIMe CIIOCOOBI MOTYYCHUS: OKUCIICHUE aJl-
KaHOB, AJIKCHOB, IEPBUYHBIX CIIUPTOB, allbJCTUIOB. BaxkHelmre mpeacraBuTens KapOoHo-
BBIX KHCJIOT, UX OMOJIOTHYECKAs POJIb, CIICHU(PUIECKHE CITOCOOBI MOJyUYCHHUsI, CBOWCTBA U
IIPUMEHEHHUE MYPABbUHOM, YKCYCHOM, TAJIbMUTUHOBOM U CTEAPUHOBOM; aKpUIIOBOU U Me-
TaKpHUJIOBOK; OJICMHOBOM, JIMHOJICBOH M JINHOJICHOBOM; IIIaBEJIEBOM; OCH30HHOMN KHUCIIOT.
Crnoxusbie 3¢upsl. CTpoeHHE ¥ HOMEHKJIATYPA CIOKHBIX dPHUPOB, MEKKIIACCOBASI H30MEPHS
¢ KapOOHOBBIMH KucIoTaMu. CIIOcOObI MOTYYEHHs CIOKHBIX 3¢upoB. OOpaTUMOCTh peax-
UM STepuuKay 1 GaKTOpbl, BIUAIONINE Ha cMelleHre paBHoBecus. OOpa3oBaHue
COXHBIX moud¢upoB. [omudTrnentepedranar. Jlapcan Kak nmpeacTaBUTEIb CHHTETHYE-
CKHMX BOJIOKOH. XMMHYECKHE CBOMCTBA U MPUMEHEHHUE CIIOKHBIX 23(UPOB

21.3. /Kupsl n ux
CBOMCTBA

XKupsr. XKupsel kak ciaoxHbIe 3¢upbl ruueprHa. KapOoHOBbIE KUCIOTHI, BXOASIIME B CO-
CTaB JKUPOB. 3aBUCUMOCTb KOHCUCTEHIIUU KUPOB OT UX COCTaBa. XMMUYECKUE CBOWCTBA
KUPOB: TMIPOJIN3, OMBUICHUE, THAPUPOBaHKE. brosornueckas posib )KUPOB, UX UCIIONIB30-
BaHUE B ObITY U IPOMBINIIEHHOCTH. Coni KapOOHOBBIX KHCH0T. Mblia. CiocoObl nomyye-
HUS coJieii: B3auMo/ieicTBHE KapOOHOBBIX KUCIIOT ¢ MeTalllaMi, OCHOBHBIMU OKCHUJIAMH,
OCHOBAHUSIMH, COJISIMH; IIETTOYHON THAPOJIN3 CIOKHBIX F3(UPOB. XUMUYECKHUE CBOMCTBA
cosiell KapOOHOBBIX KUCIIOT: THIPOJIN3, PEAKLIU HOHHOTO 0OMeHa. Mblja, CYIIHOCTh MOIO-
miero jferctBus. OTHOLIEHHE MblIa K *KecTKoW Bojie. CUHTETHYECKHE MOIOIIUE CPEACTBa —
CMC (nieTepreHThbl), UX MPEUMYIIECTBA U HEJJOCTATKH

CamocrosiTesibHas padora odyuarommxcst Ne 22 [Toarotoska pedepara u npe3eHTauun
1o Teme «MypaBbuHas KMCJIOTa B IPUPOJIE, HayKe U pou3BoJcTBe. MicTopus ykcycay

Tema 22. YriieBo-
bI

Coneprxanue y4eOHOro MaTepuaJjia

ITonsarue 06 yrneBonax. Knaccudukanus yrnero1oB. MoHO -, 11 - U IOJIMCaXapy/Ibl, pe-
CTaBUTCIN Ka)I(JIOﬁ TpyIHIibl Yrji€BOAOB. brnonornueckas POJIb YTJICBOJ0OB, UX 3HAYCHHUC B
KM3HM YeloBeka u obmecTBa. MoHnocaxapuabl. CTpoeHHe U ONTHYECKask H30MepHs MOHO-
caxapuoB. Mx knaccudukanus 1no yuciy aToMOB yriepoJia U Mpupoe KapOOHMIbHON
rpynsl. @opmynel Ouiepa u Xeyopea s H300paxkeHuss MoJIeKya MoHocaxapuioB. OT-
HeceHne MoHocaxapuJoB K D - u L -psany. Baxseimme npeacraBurenu MoHO3. [ roko3a,
CTpOEHHE €€ MOJIEKYJIbl M (pusnueckue cBoiictBa. Tayromepusi. XuMHU4eCKHE CBOHCTBA
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TJIFOKO3BI: PEAKITUH 110 ATbJIETHIHON IrpyTIe («cepeOpsSHOTO 3epKaiay, OKUCICHUE a30THOM
KHCJIOTOH, TUAPUPOBaHKE). Peakiiu ritoKo3bl KaK MHOTOATOMHOTO CITUPTA: B3aUMOICHCT-
BHE ITIOKO3BI ¢ TuApokcuiom meau(1l) mpu komMHaTHOU TeMIiepaType U HarpeBaHuu. Pas-
JIUYHBIE TUTIBI OPOKEHUs (CIIUPTOBOE, MOJIOYHOKHCIIOE). [ TI0Kk03a B pupoae. buonoruye-
CKasl poJib U PUMEHEHHE IIII0K03bl. DPYKTO3a KaKk U30Mep IOK03bl. CpaBHEHHE CTPOCHUS
MOJIEKYJIbl M1 XUMUYECKUX CBOMCTB TJIIOKO3bI M PpyKTO3bl. DPyKTO3a B IPUPOJE U €€ OHO-
noruueckas poib. [lenTo3sl. Pu6o3a u nezokcupn603a Kak mpecTaBUTENN allbI0IeHTO3.
Crpoenue monekyi. Jucaxapuasl. Ctpoenue aucaxapuios. Ciocod COUIeHEHUs IUKIIOB.
BoccranasnuBaromye 1 HEBOCCTaHABIMBAIOIIME CBOMCTBA IMCAaXapUI0B KaK CIIEJICTBUE
COUJICHEHUs LIUKJIA.

IIpakTuyeckoe 3ansitue Ne 5. O6HapyKeHue JIaKTO3bI B MOJIOKe. JleiicTBue iioga Ha
KpaxMall.

CamocrosiTesibHas padora odyuarommxcst Ne 23. BoinonHeHue ynpakHEeHU 110 Teme
«Kucnopozacozaepxaiiie OpraHu4ecKue COeIMHEHIS.

Tema 23. AMUHBI, AMHHOKHCJIOTBI, 0€JIKH

Tema 23.1.
IlonsiTHe 00 ammu-
HAaX MH HX KJac-
cupuranms

Coaep:xanue y4eOHOro MaTepHuaJia

Knaccudukanus u nzomepus amunos. ITonsarue 06 amunax. [leppuunble, BTOpUYHbIE U
TpeTu4Hble aMuHbl. Kiaccudukanys aMHHOB 110 TUITY YTIIEBOJAOPOIHOTO pajuKaia U YUCITy
aMMHOTPYII B MoJIeKyJie. ['oMosioruueckue pssl NpeAeabHbIX ann(aTHIecKuX U apoMa-
THYECKUX aMHHOB, N30MEpHUs U HOMEHKJIATypa. XUMUYECKUE CBOMCTBA aMUHOB. AMUHBI
KaK OpraHU4YeCKHe OCHOBAHUs, UX CPABHEHUE C AMMHUAKOM U APYTMMHU HEOPraHUYECKUMHU
ocHOBaHUsAMU. CpaBHEHHE XUMHUYECKUX CBOMCTB anu(paTUIeCKUX U apOMaTHUECKUX aMU-
HoB. O0pa3oBaHue aMUJ0B. AHMIIMHOBbIE KpacuTenu. [IoHATHE O CHHTETUYECKUX BOJIOK-
Hax. [lonmaMubl 1 MoaMamMuAHBIE CHHTETHYECKHE BOJIOKHA. [[puMenenne u noinydeHue
amuHOB. [Tonyuenune amunoB. Pabotsl H.H.3unnHa.

Tema 23.2. Ilons-
THEe 00 AaMHHO-
KHCJIOTAX, 0ejIKax
U HUX KiIaccudpu-
Kanus

AmMuHOKHUCTOTHL. [loHATHE 00 aMHHOKHUCIOTAX, UX Kiaccuukanus u crpoeHue. OnTuye-
CKasi U30MepHUs -aMUHOKHUCI0T. HoMeHK1aTypa aMUHOKUCIIOT. [IBOHCTBEHHOCTh KUCIOTHO-
OCHOBHBIX CBOMCTB aMHMHOKHCIIOT U €€ IIPUYUHBL. BI/IHOJ’I?[pHBIe HOHBI. PeaKHI/H/I KOHACHCA-
run. [lentuanas cBs3b. CuHTETHYECKHE BOJIOKHA: KallpoH, SHaHT. Kiaccudukanus Bosio-
KoH. [lonyyeHre aMHHOKHCIIOT, UX TpUMEHeHue U Ouonornyeckas pyHkuus. benku. benku
KaK MpUpOIHBIE onuMepsbl. [lepBudHas, BTOpHUHAasi, TPETUYHAS U YETBEPTHYHAS CTPYKTY-
pbI 6enkoB. PUOPMILIApHBIE U I100YIspHbIE OenKu. XUMHUECKHEe CBOICTBa OEIKOB: rope-
HUE, JIeHaTypanus, THAPOIN3, KaUeCTBEHHbIE (IIBETHbIE) peakiuu. beiaku kak KOMITIOHEHT
nuiy. [TpoGiema 6€TKOBOTO TOJIOAAHUS U TTYTH €€ PEIICHHUS.
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IIpakTuyeckoe 3ansitue Ne 6. Jlenatypauus 6enka. L{BeTHbie peakiiuu OenKoB.

CamocTosiTe1bHasi padoTa odyuarommxest Ne 24. [Toaroroska pedepara u npe3eHTAIUH.
AHUIMHOBBIE KPACUTEIHN: UCTOPHUSL, IPOU3BOJCTBO, IEPCIIEKTHBA

Tema 24. A3orco-
JAep:kalue rere-
POLMKJ/JIHYECKHE
coeIMHEeHUsI.
HyxkyienHnoBbie
KHCJIOTHI

Copep:kanue y4eOHOTro MaTepuaa

Hyxnennosblie kucnotsl. HykinenHoOBbIE KMCIIOTHI KaK IPUPOIHBIE ToauMepsl. Hykineoru-
Ibl, uX ctpoenue, npumepbl. AT® u AJIPD, nx B3auMonpeBpalieHle U pojb 3TOro Mpouec-
ca B npupoze. [lonstue JIHK u PHK. Crpoenne JIHK, ee nepBuunas u BTopuuHas CTpyK-
Typa. Paboter ®@. Kpuka u JI. Yorcona. KoMmieMeHTapHOCTh a30TUCTBIX OCHOBaHM. Per-
mukarms JTHK. Oco6ennoctu ctpoennss PHK. Tunst PHK 1 ux 6uonornyeckue yHKIHH.
[TonsiTue o TponuHoM Kojie (kooHe). buocunres Genka B )kUBOH KieTke. [ eHHast HHKeHe-
pust u buotexHosorus. TpancreHusle GOpMbI pacTeHUH U )KUBOTHBIX.

IIpakTuyeckoe 3ansaTue Ne 7. Pemienue sKCriepruMeHTANbHbBIX 33/1a4 HAa UICHTU(DUKAIIIO
OPraHNYeCKUX COCTMHECHUMU.

HpaKanecxoe 3anaTune Ne8. Pacrio3HaBanue miactMacc ¥ BOJIOKOH

CamocrosiTesibHas padora od0yuaromuxcsi Ne 25, PernieHre pacyeTHbIX 3a/1a4 Ha HaXO-
KJICHUE MOJICKYJISIPHOU (POPMYITBI a30TCOAEPIKAIIETO OPraHUIECKOTO BEIIeCTBA

Tema 25. Buojioruuecku aKkTHBHbIE COCAMHCHUSA

25.1. Ilousitue o
¢epmenTax

Conep:xanue yueOHOro MaTepuaJa

®epmenTsl. [lonsiTue o pepmMeHTax Kak 0 OMOTOTUYECKUX KaTau3aTopax 0eIKoBOM pH-
pobl. OCOOEHHOCTH CTPOEHHSI U CBOWCTB B CPABHEHNUHU C HEOPTaHUYECKUMH KaTaau3aTo-
pamu. Kitaccudpukanust pepmenToB. OCOOEHHOCTH CTPOEHUS U CBOMCTB ()EPMEHTOB: Ce-
JIEKTUBHOCTH U 3P PEKTUBHOCTb. 3aBUCUMOCTh AKTUBHOCTH ()EPMEHTOB OT TEMIIEPATYPHI
u pH cpenpl. 3HaueHue pepMeHTOB B OMOJIOTMHU U IPUMEHEHHE B TPOMBIIIJIEHHOCTH. Bu-
tamuHbl. [loHsTHE 0 BUTaMuHax. VX knaccudukanus u obo3Hauenue. Hopma notpebie-
HUs BUTaMuHOB. BogopactBopumslie (Ha npumepe ButamuHoB C, rpynnsl B u P) u sxupo-
pacTBopuMbIe (Ha mpumepe BUTaMuHOB A, D u E). ABUTaMUHO3bI, THIIEPBUTAMUHO3HI U
TUIOBUTAMUHO3BI, X MPO(UIAKTHKA.

25.2. IlousiTHE O
TOPMOHAX

I'opmonsl. [ToHsITHE O TOPMOHAX Kak OMOJIOTHUECKU aKTHBHBIX BEIIECTBAX, BHITOIHSIIO-
HIMX YHAOKPUHHYIO PETYIISALNIO )KU3HEAeATeIbHOCTH opraHnu3MoB. Kinaccudukanus rop-
MOHOB: CT€POU/IbI, TPOU3BOIHBIE aMUHOKHUCIIOT, OJIHUIIETITHAHBIE U OEJIKOBbIE TOPMOHBI.
OTtnenpHBIE MPENCTABUTENN: SCTPAIUOI, TECTOCTEPOH, MHCYJINH, apeHainH. JlekapcTaa.
ITonsTHE 0 IeKapcTBaxX Kak XMMHUOTEpANEBTUUECKUX IpenapaTtax. Kparkue ncropuueckue
CBEJICHMsI 0 BOSHUKHOBEHUH U Pa3BUTUU XUMHUOTepanuu. [ pynnsl jekapcTs: cyabhaMubl
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(cTpenTonn), aHTHOMOTHKY (TIEHUIIUIUINH ), aHTUITUPETUKH (ACTTUPHH), aHATBT €TUKH
(aHanmprun). MexaHusM JeMCTBHSI HEKOTOPBIX JIEKApCTBEHHBIX MIPENapaToB, CTPOCHUE MO-
JIeKYJ1, MPOTHO3UPOBAHKME CBOMCTB HA OCHOBE aHANIM3a XUMHUUYECKOT0 CTPOCHUSI. AHTHOHO-
THKH, UX KJIacCU(UKALUA [0 CTPOCHUIO, TUITY U CIIEKTPY JIeHcTBUs. besonacHblie criocoObl
MIPUMEHEHHUS, JICKApCTBEHHBIE (DOPMBI

CamocrosiTesibHas paboTa odyuarommxcs Ne 26. [Toaroroska pedepara u npe3eHTauu 2
10 TeMe «AHTUOMOTUKH, UX KJIacCU(DUKAIWSI 10 CTPOCHHIO, TUITY U CIIEKTPY ACHCTBHS.
CamocrosiTesibHas padora odyuarmmxcs Ne27 bezonacuble ciocoObl MpUMEHEHUs, Jie- 2
KapCTBEHHBIE ()OPMBI.

IIpome:xyTouHas aTTecTanus - IK3aMeH

HToro no gucuuijinue: 162
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3. YCJOBUS PEAJIN3AIIUU ITPOT'PAMMbBI YYEBHOM JIAC-
IUITJIMHbI

3.1 TpeGoBaHusi K MUHUMAJIbHOMY MaTEPHAJIbHO-TEXHHYECKOMY olecmeve-
HHUIO Y4eOHOM TMCIUNJIMHBI:

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, JA00PaTOPUU XUMUHU JIJIsI TIPOBEJCHUS 3aHATHM JICKIIMOHHOTO THUIIA, MTPaKTHYe-
CKHX, JJAaIOOPATOPHBIX 3aHATHH, B TOM YKCJI€ TPYNIOBBIX, HHANBUIYAJIbHBIX, TUCHMCH-
HBIX, YCTHBIX KOHCYJIbTAIIUM, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTeCTaIUH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

- CIIeIUaTM3UpOoBaHHas MeOesIb (CTOJIBI, CTYJIbS 10 KOJUYECTBY O0yJaIONIUXCS);

- TOCKa yYCHUUIECKasl.

Texaudueckue cpeacTra 00ydIeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEAUNHBIN TPOEKTOP, IKPAH.

VYueOHo-HarIsSIIHBIe TTOCOOMS: TUTaKaThl, Y4eOHO-HATJIAIHbIE TTOCOOUsI, 0Oeceu-
BaIOIIME TEMaTUUYECKHE WILIIOCTpAIlMU 1Mo paboueld mporpaMMme JUCHUIUIMHBI, B TOM
qucje, BUAe0-ay M0 MaTepUallbl, KOMITBIOTEPHBIE TTPE3CHTAIUH.

KomnproTep mMeeT IOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
I00aIbHYI0 ceTh MIHTepHeT, OCHAIIEH JUIIEH3MOHHBIM IIPOTrPAMMHBIM 00ECIICUEHHUEM.

3.2. YuyeOHO-MeTOAUYECKOe U NHPOPMALIMOHHOE O0ecTieyeHHe pean3a-
UM Y4eOHOM TUCHMILIMHBI

OcHoOBHBIE YUeOHbIe U3TaHUs

1. Andunorenosa, M. B. Xumus: ydeOHUK U OPAKTUKYM [Jisi CPEIHEro Mpo-
(dheccuonanpHoro oopazoanus / U. B. Andunorenosa, A. B. babkos, B. A. TlonkoB. —
2-¢ w3n., uchp. u gom. — Mocksa : WsnmarensctBo [Opaiit, 2020. — 291 c. —
https://urait.ru/

2 Aprtemenko A.W. Opranumdeckas xumusi: yueOHuk /A.M. ApTeMeHKoO.- 5-€
3., ucnp.- Mocka: KHOPYC, 2020.- 536¢.- (Cpennee npodeccuonaibrHoe 00paz3o-
Banue). [SBN 978-5-406-00916-1

3 EcrecrBosnanune. Xumus/ I'abpuensu O.C. , OctpoymoB WU.T. - 6-¢ u3x., cTep.
— M.: Akagemus, 2020.- 240 c. https://academia

JlonosiHUTEIbHBIE YUeOHbIe U3IaHUs

4. Xumus: 3agaun u ynpaxknenust/ Epoxun FO.M. - 1-e uzn. — M.: Akagemus,
2019.- 288 c. https://academia-library.ru/

5. Apremenko A.U. Oprannyeckas xumus: yueouuk /A.H.Apremenxo.- 5-¢ u3f.,
uctp.- u gon.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

6. I'muuka, H.JI. O6mas xumus : yueOHoe nocobue / I'muaka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHeT-pecypcesl

7.www.pvg.mk. ru (onmumnuana «[lokopu BopoOGseBbI TOPHI»).

8.www.hemi.wallst. ru (O6pa3oBaTenbHBIN CAUT JJIS MTKOJBHUKOB «XHUMHUS ).



https://urait.ru/
https://academia/
https://academia-library.ru/
https://www.book.ru/book/924050
https://www.book.ru/

9.www.alhimikov.net (OOpa3oBaTenbHbII CAUT JIJIS1 IIIKOJIBHUKOB).

MeTtoauyeckue yKkazaHus JAJs 00y4aIOIIUXCS 10 OCBOEHUIO THCITUTLTHHBI

10. MeToandeckne yka3aHusl il 00YJarOIIUXCs TI0 BBIITOJHEHUIO MPAKTHIECKUX
paborT.

11. Meroanueckre yka3zaHus sl 00ydaromuXcsl IO BRIMOJHEHUIO J1a00paTOPHBIX
paboT

12. Meroanueckue yka3zaHus I OOYJaroIIMXCsl 1O BBHIMTOJHEHUIO 3a/laHui ca-
MOCTOSITEIbHON pabOTHI.

26



3. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA NAYYED-

HOW UCUIIJINHBI

4.1.

®opMbI 1 METOAbI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaThl 00yyeHus

@®opMbI U METOBI
KOHTPOJISI M OLIeHKH
pe3yJbTaToB 00yue-
HHUSA

Obwue Komnemenyuu:

OK 1. IloHUMaTh CYIIHOCTh M COIMATLHYIO 3HAYUMOCTH CBOCH Oymymieit
npodeccuu, NPOsBIIATh K HEH YCTONYMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIBHOCTD, BEHIOMPATH THIIOBBIC
METOJIbl pelIeHus MpodeccruoHalbHbIX 3a7a4, OICHUBATh UX IPPEKTUB-
HOCTb U KaYeCTBO.

OK 3. IlpunuMaTh perieHus B CTaHJAPTHBIX U HECTAaHJAPTHBIX CUTYallH-
SIX ¥ HECTU 32 HUX OTBETCTBEHHOCTD.

OK 4. OcymiecTBiaTh NOUCK U UCHOIB30BaHUE MH(OpMALIMK, HEOOXOAH-
Mol [t 3(p(PEeKTUBHOTO BBHIMOTHEHHS NMPO(ECCHOHANBHBIX 3aad, Mpo-
(hecCHOHaIBHOTO U JJMYHOCTHOTO Pa3BUTHSL.

OK 5. HUcnonk3oBath HHOOPMAIMOHHO-KOMMYHHKAITUOHHBIE TEXHOJIOTHN
B Ipo(hecCHOHANBEHOM IeSTEIILHOCTH.

OK 6. PaboTrath B KOJUICKTUBE U KOMaH[Ie, 3 (HEKTUBHO OOMIATHCS C KOJI-
JIeraMy, PYKOBOJCTBOM, IOCTPAJaBIIMMH M HaXOISIIMMHUCA B 30HAX
YpE3BBIYANHBIX CUTYALMM.

OK 7. bpatb Ha ce0si OTBETCTBEHHOCTh 3a pa0dOTy WICHOB KOMAaHbI (ITO-
YUHEHHBIX ), PE3Y/IbTAT BHIIOJHEHUS 3aJaHUH.

OK 8. CaMOCTOSTENBHO OMPENEIATh 3a/1a4 IPOPECCHOHATIBHOIO U JINY-
HOCTHOT'O Pa3BUTHS, 3aHUMAThC CaMO0OOpa30BaHNUEM, OCO3HAHHO IUIaHU-
pOBAaTh MOBBINICHUE KBATHU(UKAIIUH.

OK 9. OpueHtupoBarbcsl B yCIOBUSX YAaCTOW CMEHBI TEXHOJIOTHH B MpO-
(beccroHaIbHOMN 1EATEIbHOCTH

Ilpeomemmnwie pesyromamol:

— c(hopMHpPOBAaHHOCTH TPEACTABICHUI O MECTe XMMHH B COBPEMEHHOM
Hay4YHOW KapTHHE MHUPA; TOHUMAaHUE POJIU XUMHH B (DOPMUPOBAHHUH KPY-
rozopa U (QyHKIIMOHATFHOW TPAMOTHOCTH Ye€JOBEKa JJIsl PEIICHUs Mpak-
TUYECKUX 3a/1a4;

— BJIQJICHHE OCHOBOIIOJIATAIOIIUMHU XUMUYECKUMHU MOHATUSIMH, TEOPUSIMHU,
3aKOHaMHU U 3aKOHOMEpPHOCTSIMM; YBEPEHHOE IMOJIb30BAaHUE XU-
MHYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

-BJIaJICHUE OCHOBHBIMU METOJIaMU HAy4YHOTO MO3HAHUs, UCIOIb3yEMbIMU
B XUMHUU: HaOIIOJIEHUEM, OIMHCAHUEM, H3MEPEHHEM, JKCIIEPUMEHTOM;
yMeHHe 00palaThIBaTh, OOBSICHITH PE3yNbTAaThl IPOBEACHHBIX ONBITOB U
JIeNaTh BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSTHh METOJbI MO3Ha-
HUS TIPU PEIICHUH MPAKTHYECKUX 3a71a4;

- ¢(hOpMHUPOBAHHOCTh YMEHUS J1aBaTh KOJIWYECTBEHHBIE OIEHKU M MPOU3-
BOJUTH PACUYEThl IO XUMUYECKUM (OpMYyJIaM W YpaBHECHUSIM; BIIaJIeHUE
MpaBWJIaMHd TEXHUKH OE30MAaCHOCTH TPH HUCIOJIb30BAHUU XUMHUYECKHX
BELIECTB,;

- ¢(hOpMUPOBAHHOCTh COOCTBEHHOH MO3UIMH 110 OTHOIICHUIO K XMUMHUYe-
CKOI MH(OpMaINH, TOJIy4aeMOU U3 pa3HbIX HCTOUYHUKOB.

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBITIOJIHEHUE J1a00-
paTopHON paboTHI;

- BBITIOJTHEHUE TPaK-
TUYECKOUN paboThI
(MHIMBUyaTIbHAS
dbopma paboThI)

- 3amIUTa MOpTHOIHO
OrneHka pe3ynbTaToB
BBITTOJIHEHUS CaMO-
CTOSATENHHON PaboThI

[TpomexyTouHas aTTe-
crarus B popme:

1 cemectp - npyrue
(GhOopMBI KOHTPOJIS
(cpennuii 6amnn mo Te-
KYIIMM OIICHKaM ycITe-
BaE€MOCTH)

2 ceMecTp — IK3aMeH.

Meron npoBeneHus
IPOMEKYTOUHOU aTTe-
CTaIuu 2 ceMecTpa:
BBINOJIHEHUE KOM-
IJIEKCHOTO dK3aMeHa-
IIUOHHOTO 33JIaHUs
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4.2. ®oHJ OULEHOYHBIX CPEICTB /Jsi NMPOBedeHHS TEKYIIero KOHTPOJs W
NMPOMEKYTOYHOM ATTECTANNH 00yUAKIIMXCS M0 JUCHUILIUHE

Ioka3zare/u U KpUTEPUU OLICHUBAHUSA KOMIIETEHIUI
[loka3arenu M KpUTEpUM OLICHUBAHUS KOMIIETCHIMM, ONMCAHUE IIKAJI OLICHUBA-
HUSA COAEPKATCS B PUIIOKEHUU 1.

KOHTpOJIbeIe H TECTOBbIC 3aJaHUA
KOHTpOJII)HI)IC 3aaHusA COACPKATCA B ITPHUIIOKCHUN 1.

MeToanyeckue MaTepuaIbl
MeTtoandeckue Matepuaibl, OMNPEACIAIONIME MPOLEAYPhl OIIEHUBAHUS 3HAHUIMA,
YMEHUM, XapaKTepU3YIIMKUX (HOPMUPOBAHHUE KOMIICTCHIIUH, COJEPKATCS B MPUIIOXKE-
Huu 1.
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Ipuioxenue 1
KoOHTpPOJIbLHO-01IEHOYHBIE CPeACTBA
AJIA IPOBEACHUS HpOMe)l(yTO'lHOﬁ aTTeCTAalluM 110 JTUCHUIIJINHE
OY /.11 XUMUA

1.1. ®opma npoMe:KyTOYHOM aTTecTAIMM: dK3aMeH (2 cemecTp).
1.2. Cucrema oueHMBAHNS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OneHuBaHue Pe3ysbTaTOB BBIIOJHEHUS 3a1aHUI IPOMEKYTOUHON aTTeCTallui OCYLECTBIACT-
C4A Ha OCHOBC CJIICAYIOIIUX MMPHUHIIUITIOB!:

JIOCTOBEPHOCTH OLICHKHM — OLIEHMBAETCSl YPOBEHb C(POPMUPOBAHHOCTH 3HAHUM, YMEHHH, Ipak-
TUYECKOTO OIBITa, OOMMX W MPOGECCHOHATBHBIX KOMIETCHIIHMA, MPOIEMOHCTPUPOBAHHBIX 00y4aro-
IIMMUCS B XOJI€ BBIIIOJHEHUS 3aJJaHUS;

AACKBATHOCTHU OLICHKHM — OILICHKA BBIIIOJIHCHUA BaIIaHI/If/’I A0JDKHa MPOBOJUTHCA B OTHOIICHWUUN
TeX KOMIIETEHIINH, KOTOpble HEOOXOAUMBI 1151 3(PPEKTUBHOTO BHIIOJHEHUS 3aJaHNUS;

HAaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIITOJIHCHUSA 321[[8,HHI71 JOJDKHa 06JIaIIaTI> BBICO-
KOH CTENEHbI0 YCTOMYMBOCTH IPH HEOJHOKPATHBIX OLIEHKaX YPOBHSI C()OPMHUPOBAHHOCTH 3HAHUM,
YMEHUH, MPAKTUYECKOI'O OIBITa, OOIIUX U NMPO(ECCHOHAIBHBIX KOMIIETEHIUH 00yJaromuxcs;

KOMIIJIEKCHOCTH OLICHKHU — CUCTEMAa OLICHUBAHUA BBIIIOJTHCHUA 3aI[aHI/If/'I JOJI2KHA ITIO3BOJIATH UH-
TerpaTUBHO OLICHUBATh O0ILIME U MIPOPECCHOHATIBHBIE KOMIETEHIIUN 00YyUYaIOLINXCS;

00BEKTUBHOCTHU OIICHKHU — OLCHKa BBIMMOJHCHUA KOHKYPCHBIX SaI[aHI/If/i JOJI’KHa OBLITh HE3aBU-
CHUMOI1 OT 0ocoOeHHOCTEH NMpodeccnoHaIbHON OpUEHTAMU WK NPEANIOYTEeHUH NpenoaaBareneH, ocy-
LIECTBIISAIOIIUX KOHTPOJIb WX aTTECTALIUIO.

[Tpu BBINOIIHEHUH IPOLIETYP OLEHKH 3a/laHUH NCIIOIb3YIOTCS CIEAYIOIINE OCHOBHbBIE METO/IbI:

- MCTO/ pacucTa INCPBUIHBIX 63,JIJIOB;

- METOJ pacueTa CBOJIHBIX OalIoB.

PC3y.HBTaTI>I BBIITOJIHCHU A 3aI[aHl/If/'I OLICHUBAIOTCA B COOTBETCTBHUU C paSpa6OTaHHI)IMI/I KpHUTC-
pHUSAMH OLIEHKH.

Hcnonp3yercs nsitu OanbHasIIKaa 1715 OLLEHUBAHUS PEe3yIbTaTOB O0YUYEHHUS.
ITepeBo nsiTH GaTbHOM IIKAJIBI y4€Ta PE3YJIbTATOB B MATH OAJIbHYIO OLIEHOYHYIO HIKAITY:
Ounenka Konu4yecTBo 0217108, HAOpaHHBIX 32 BbI-
MOJIHEHHE TEOPETHYECKOI0 H MPAKTHYECKOro 3a-
JAHUs, CPeIHUIH 0aJ1J1 IO HTOraM aTTecTAlNU

OreHka 5 «OTIAYHO 4,6-5
OneHka 4 «xopouoy» 3,6-4,5
OreHka 3 «yJOBIICTBOPUTEITHHO) 3-3,5
OueHka 2 «HeyIOBIETBOPUTEIb- <29

HO»

1.3. KOHTpPOJILHO-0LIEHOYHBIE CPEICTBA
1.3.1 3apanmne:
3ananue:
1.TectupoBanue.
2. Pemenne 3amaun.

IIpuMepHbIe BONPOCHI TECTUPOBAHUS
B 3agannsax 1-20 BbIOEpH NPABHJILHLIA OTBET H MOTYEPKHH €ro.
IIpaBHJILHBIA OTBET MO:KET ObITh TOJLKO OHH.

1. Katuous! — 710
1. ITonoXxuTEIbHbLIE NOHBI,
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OTpI/IHaTeJIBHBIe HOHBI,

I'mppatupoBaHHBIE MONOXKHUTEIBHBIE HOHBIL;
I'mppatupoBaHHbBIE OTPULIATEIILHBIC HOHBI.

pH umerot 3Hauenue 5,5:
Ilenounasi;

Cnabo menouHas;
Kucnornas;
Helitpanbhas.

Crenenp aucconuanyy paBHa 1:
VY CHJIBHBIX AJIEKTPOJIUTOB;

VY cnalbIX 3JIEKTPOJIUTOB;
V a30THCTOH KHCJIOTHI,
VY yroJibHOM KHUCIIOTHI.

BoccTanoBuTens - 3TO BEIICCTBO:

Otnarolee JIeKTPOHBI;

[IpuHnMaromiee 3JE€KTPOHBIL;

Kucnopon.
Bonopon

I'mppoxenn HaTpus — 310:
[Ilenous HaTpus;

Oxcup HaTpus;
A30TUCTOKUCIIBIA HATPHIA;
CepHOKHCIIBIIN HaTpUA.

OKCHUI KaJIbLHS — OTO:
OCHOBHO OKCH;
IM'mapoxcun;
KucnoTHsbii okcn;
Kucnora.

XJIOpPUCTBIN HATPHUIL:
XIopux HaTpUs;
Oxkcuj HaTpus,
I'mnpoxcun HaTpus;
Xopu1 Kaus.

laménas n3BecTh — 3TO:
IManpokcun KambIus;
Kap6onar xanbims;
Okcuj KalbIys;

Oxcun HaTpusl.

I'amoren — at0:
®dTop
Kucnopon
Harpwnit
Kemeszo
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Jlakmyc — KpacHBIN:

B menounoii cpene;

B seiTpansHOM cpene;

B kucnotHol# cpeng;

B cnaboménounoii cpene.

Ilepnonnueckuil 3aKOH OTKPBLI:

J.. MeHnnenees;
C. Appenuyc;
C.B. Jleb6enes;
A.M. bytniepos.

BemiectBa, KOTOpbIE MPOBOAST IEKTPUUECKUM TOK:

DJIEKTPOJIUTHI,
Heasnexrponutsr;
JuctunnupoBaHHas BoJa.

QHGKTpOHI/ITI/I‘leCKy'IO JAUCCONUAINIO OTKPBLI:

C. Appenuyc;
C.B. Jleb6enes;
H.H. Ceménos;
H.H. 3unwun.

[Tpumep 1mea049u — 3TO:
I'uapooxkeua meau (11);
I'mapookcun sxenesa (H1);
I'mapooxcun natpus (1);
I'mapookeu nunka (11).

Juccouuanus — 3To:
Pacman;
3amelnieHue;
OOmeH;
I'unpuposanue.

Peaknuu pasinokeHus — 3TO:
I'mppupoBanue;
HerunpupoBanue;
I'mpparanus;
ITonumepusanuu.

HNouHbIE pacTBOPHI — 3TO:
PacTtBOp runpookcuaa Kanus;
PactBop cniupra;

PacTtBOp rioko3sr;

PacTtBOp caxapo3sbl.

['oMoreHHbIe CUCTEMBI — 3TO:
PacTBOp yKCYCHOM KHCIOTBHI;
Jlumada;

«M3BECTKOBOE MOJIOKOY;
Tyman.
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18. MexaHu3M 3JEKTPOIUTHYECKON JTUCCOIHAITUU OB OTKPHIT:
N.A .KaGnykoBbim;

C.Appennyc;

H.H.CemcHOBBIM;

Bant-T'opdom.

Awnh e

19. CepHas KuCjI0Ta — 3TO:

Cnabast KHCIoTa;

CunbHas KUCIIOTa;

OnHOOCHOBHAS KHUCIIOTA;

OaHOOCHOBHASI OSCKUCIIOPOIHAS CHIIbHAS KHCIIOTA.

Awnh e

B 3agapusx 21-24 Heo0X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKIAV COAEpPKAHNEM IEepPBOro M
BTOPOro CTOJ00B. OTBET 3anUChIBACTCH B TA0JIHILY.

21.YcraHOBHTE COOTBETCTBHE MEKAY (POPMYIIOH BEIIECTBA U KJIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIICKUT: K KAXKJI0M MO3ULINY,
0003HauYeHHOH OYKBOH, M010EPUTE COOTBETCTBYIOILYIO MO3UINIO, 0003HAYEHHYIO

nudpoi.

®OPMVIJIA BEHIECTBA KJIACC/TPYIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHJIbl KUCIIOTHBIE

B) NO 3) okcuabl Heconeoopasyrouue

4) conM KUCTBIC
22. YCcTaHOBUTE COOTBETCTBHE MeX a1y (POpMYIIOil BellecTBa U KIacCOM/TPYIIOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHT: K KaXKI0W MO3UIUH,
0003HaYeHHOI OYKBOH, MOAOEpUTE COOTBETCTBYIOMIYIO MO3UIUI0, 0003HAYEHHYIO

uudpoi.

A) Cr(OH);NO3 1) cMmeriaHHas COJb
B) Cr(H,PO4)3 2) Kucnas coJb

B) KCr(SO,), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBHE MEKIY Ha3BaHUEM BEIIECTBA M KJIACCOM/TPYIIION,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3UIINH,
0003HaYeHHOI OyKBOI1, M0A0EpPUTE COOTBETCTBYIOILYIO O3UINIO, 0003HAUYEHHYIO

udpoil.

A) SO, 1) conn

B) CuCl, 2) KHCII0Ta

B) HBr3) pactBopuMmblii THAPOKCH]

I') MnO 4) KUCIIOTHBIN OKCH/]T

5) OCHOBHO# OKCHJT

24. YcTaHOBUTE COOTBETCTBUE MEXAY (OPMYIIOi BellecTBa U KJIaCCOM/TPYIIIOH,
K KOTOPOMY(-0i1) 3TO BEHIECTBO MPUHAJICKHUT: K KaXKIOW MO3UIUH,
0003HaYeHHOI OYKBOH, 1010EpUTE COOTBETCTBYIOILYIO MO3UIHI0, 0003HAUCHHYIO

nudpoi.

A) Cr(OH);NO3 1) cmemanHas coinb
B) Cr(H,PO4)3 2) Kucnas coJb

B) KCr(SOy); 3) ocHOBHas COJb

4) nBOWHAsI COJIb
B 3aganusax 25-28 orBeT HEO0XOAUMO 3aANMCATHL B VCTAHOBJEHHOM JJs1 OTBeTa moJje. OrBeTomM
MOKeT 0bIThL HUdPa, 0OTACJLHOE CJI0B0, CJI0BOCOUETAHUE. (3aAKpPLITasg dopma)
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25. Ilpopomxure NpeUIoKEHHUE: BAJEHTHBIA Yrodl MpU sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTaBJISIET

26. IlpomoikuTe NpeUIOKEHHE: BELIECTBA OJUHAKOBOTO COCTaBa, HO pPa3jIMYHOIO CTPOEHUS C
Pa3IMYHBIMU CBOMCTBAMHU HA3bIBAOT)

27. Ilpopomkure NpeyioKEHHUE: aJIKEHbl — 3TO YIJIEBOAOPObl, UMEIOLIKE. . .

28. IIpogomkuTe NpeioKeHne: BelecTBa OyTaH U IEHTaH 110 OTHOLIEHUIO APYT K IPYTY SIBJISIOTCS. ..
B 3aganusx 29-30 oTBeT HEOOX0AMMO YCTAHOBHUTH NPABUIBHYIO N0C/I€/10BATEJbHOCTD AeHCTBHI.
OTBeT 3anKMChIBACTCH B TA0JAUIY

29. YcTaHOBUTE NOCIEN0BATENIBHOCTh YACTH TOMOJIOTMUECKOI0 Psi/ia alIKaHOB:

A) iporian

b) nenran

I') metan

) 6yran

E) aran

30. YcraHOBUTE N1OCIIEN0BATEILHOCTh MEXaHU3MA PAJUKAIbHBIX PEAKLUN 3aMEIIECHNUS:

A) oOpBbIB 11€TTH

b) 3apoxxnenue (MHULMUPOBAHUE) LIEITU

B) paszButue nenu

I[IpuMepHbIe NPpaKTHYECKHE 3aTaHUSA

3agauu:

1. B 40 r nuctuinupoBaHHOM BOIBI pacTBOpUIM 2 T xyopuja Hatpusi. Paccuutaiite mac-
COBYIO JIOJIIO COJIM B IIOJIyYEHHOM PAacTBOPE.

2. B 2 1 pactBOpa cepHoii kucinotel coaepxurcs 456 r H2SO4. Paccuuraiite MmaccoByo
JIOJTFO paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mi.

3. CKOJIBKO BOJIBI U COJIM HYXHO B3SITh, 4TOOBI MPUTroTOBUTH 250 T 10%-Tr0 pacTBOpa HUT-
pata HaTpus?

4, B 1 xr 60%-ro pactBopa conu qo6aswim 50 r 3Toi conu. KakoBa MaccoBast 10115 COJIU B
norydeHHOM pactBope? OTBET OKPYTIIUTH 10 JECATHIX.

S. OmnpenenuTs KoaMuecTBa cepedpa, MoJy4yeHHOro oT B3aumoeictBus 10 r xjmopuaa Ha-
TpHS U HUTpaTa cepedpa.

6. [Tpu B3aumopeiictBun 22,4 1 a30Ta ¥ BO10po/ia ObLIO MOIYYEHO KAKOIo ra3a U CKOJb-
K0?

7. Cwmemanu 25 0 r pacTBOpa MOBapeHHOU coyn ¢ MaccoBor nosiert 15% u 30r pactBopa ¢
MaccoBoi goneit 20%. OnpenenuTe MacCOBYIO JIOJIO B MOJTYYEHHOM PacTBOpE.

8. [Tpu B3aumopeicTBUN KalbIusl ¢ BOAON oOpa3oBanock 0,3 MOJIb THMAPOKCUIA KAJIbLUS.
Kakoii 06beM Boopoaa( B IMTpax, H.y.) IPU 3TOM BBIIEIUIICS ?

9. N3 250 r pacTBOpa MOBapeHHON CONM C MaccoBOoM nosied 15 % Bwimapuiau 3 T BOABI.
Omnpenenure MacCOBYIO JIOJIIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro Mmaccy conu (B rpaMMax) Hajgo 106aButh k 300 r pacTBopa ¢ MaccoBoil gonei

xjopuaa kanus 15 % st momyueHus pactBopa ¢ MaccoBou jgoineid 17 % ?

1.3.2. Kpurepuu oueHku

Ornenka 3a 3aanue «TecTupoBaHHe» ONpEAEIAeTCs MPOCTHIM CYMMHUPOBaHHEM OajlIoB 3a Ipa-
BUJIbHBIE OTBETHI Ha BOIpockl. OuH BepHbIil oTBET paseH 0,1 6amn

OtBeT cunTaeTcs NpaBUIbHBIM, €CIIU:

- IIpH OTBETE Ha BOIIPOC 3aKPHITOI (OPMBI ¢ BELIOOPOM OTBETa BBIOpaH NMpaBUIbHBINA OTBET;

- IPU OTBETE Ha BONPOC OTKPBITON ()OPMBI JaH MPABUIIbHBIN OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAHOBJIECHHE IMPABMIBHOM IOCIEIOBATEIBHOCTH YCTAHOBJIICHA
IIpaBWJIbHAS [TOCIEA0BATENBHOCTD

- NP1 OTBETE€ Ha BONPOC HA YCTAHOBJIEHHE COOTBETCTBUS, €CIM CONOCTABJIECHUE MPOU3BEIEHO
BEPHO I BCEX Map.
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KpnTepml OICHKH Pe3yJbTAaTOB BBINOJHCHUSA 3AJAHUA «TECTHUPOBAHUE)

Koun-Bo Bonpo- | MaxkcumanbHbIi Oamn
COB
1 [ Paznmen 1.00mas u HeopraHuveckasi XuMus 20 20*0,1
2 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOT'O 30 3,0
Nel,  Kpurepum oueHKH pe3yJibTATOB BbINOJIHEHHUS NPAKTHYECKOI0 baynel B cooTBETCTBUM
3ajaHusl C KPUTEPHUSIMU OLICHKU
1| Odopmienue ycjioBus 3a1aHusl MakcuMaabHbIH 01
—0,2 6anna
- BepHO 0OPMJICHO yCIIOBHE 3a/1a4H, IPEACTABICHBI BCE XMMUUECKUE 0,2
BEIINYNHBI
- ycloBue 3afanusi 0hOpMIICHO ¢ HE3HAYUTETbHBIMUA HETOYHOCTSAMU, 0,1
MIPE/ICTABJICHBI HE BCE XUMUYECKUE BEIMYUHBI
- yclioBue 3aaHusi 0OpMIICHO HEBEPHO 0
2 | Acnoib30BaHUe XUMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6211
—0,3 da1a
- BEpHO 0003HAYEHBI CUMBOJIBI B YCJIIOBUU 337a4i U B (hOpMyJiax, Uc- 0,3
MOJIb3YEMbBIX B PEIICHHUH 3aa4H
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33/1a4H, I0oNylleHa | HeTod- 0,2
HOCTBH B (DOpPMYIIax, NCIOJIB3yEeMbIX B PEIICHUH 337291
- JomyiieHa | HeTOYHOCTh MPU 0003HAYEHUU CUMBOJIOB B YCIIOBUU 3a- 0,1
nadd, | HeTOYHOCTH B (POpMYITax, MCIOIb3yeMbIX B PEIICHUH 3aa9n
- gomyiieHo 2 1 0oyiee HETOYHOCTH MpU 0003HAYEHUH CUMBOJIOB B yC- 0
JIOBMH 3a/1auM, 2 1 0oJjiee HETOYHOCTEHN B popMysiax, UCIIOIb3YEMBIX B
pEIIeHNH 3aJa4H
3| Cobuio1eHHEe aITOPUTMA pelieHust MaxkcumasbHbIi 6211
—0,1 6a11a
- perieHue 3aa4 OCYIIECTBIISIETCS TI0 aJITOPUTMY: 3alUCh HEOOXOT1- 0,1
MBIX XUMHUYECKUX POpPMYI,BEpHAs pacCTaHOBKA KO3 ()UIIMEHTOB, Ma-
TEMaTUYECKHI pacy€T MpaBMIHHO MOJ00pPaHHBIX KOA(DPHUITMEHTOB Hpe-
[IEHHE TI0 XUMUYECKOU (hopMmyIie
- QITOPHUTM PEIIEHUS 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa eAHML U3MepeHUsi puznyeckux BeJMYUH B MexayHa- MaxkcumasbHbIH 0aJ11
poanyw cucremy exunnn (CH) —0,3 6a11a
- BEpPHO TIEPEBEACHBI PACUETHI NIEPEBOIA BCEX €IUHUIl U3MEPEHUS Pu- 0,3
3MYECKHUX BEIMYUH B MexayHapoaayto cucrtemy equnull (CH1)
- momyiieHa 1 ommOKa Mpu MPOBEICHUH pacdeTa MepeBo/ia eaMHHUIL 0,2
u3MepeHus GU3NIECKUX BeTMYUH B MEeXTyHAPOIHYIO CUCTEMY €IMHHII
(cn)
- JIOTYIIEHBI 2 OUTMOKY MPHU MPOBEACHUH pacueTa MepeBo/ia eANHHII 0,1
u3MepeHns GU3NUECKNX BEIMYMH B MEXIyHApOTHYIO CHCTEMY €IUHUIL
(CH)
- HEBEPHO MPOBEJICHBI PACUYETHI MEPEBOJIA BCEX CAMHUI] MU3MEPEHUS 0
dbuznyeckux BenuyuH B MexayHapoanyto cuctemy eauauil (CH)
5| Ucnonb3oBanue XuMuuyecKHX (popmMyJ1 1Jisl pelieHus1 3a1a4u MaxkcumasbHbIi 02171

— 0,4 6anna

- BEPHO U [IOCIIEI0BATEIBHO 3aIMCAaHbl BCE (POPMYJIBI B COOTBETCTBUU C

0,4
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CUMBOJIMKON, HEOOXOAUMBIE JIJIs1 YCTAaHOBJIEHUS COOTHOILIEHUS CYIIEeCT-
BYIOIIETO MEXKIY (PM3UUECKUMH BETUIHHAMHU

- IPABUJIBHO COCTABJICHBI YPAaBHEHUS, CBA3BIBAIOIINE XUMUYECKUE BE-
JIMYUHBI

- BEPHO, HO HEMOCIEA0BATEIbHO 3aMMCaHbl HOPMYJIBI B COOTBETCTBHHU C
CUMBOJIUKOW, HEOOXOAMMOMU JIJIsl yCTAHOBJICHUS COOTHOIIICHUS CYIIECT-
BYIOILIETO MEKy XUMUYECKUMU BETUUMHAMU

- MPABUJIIBHO COCTABJICHBI YPABHEHUS, CBS3BIBAIOIINE XUMUYECKUE BE-
JINYUHBI

0,3

- (opMyIIBI 3aMMCaHbl IOCIEI0BATEIBHO, HEBEPHO 3amucana hopmyia
B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOUMOM JIsl YCTAaHOBJICHHUS CO-
OTHOIIICHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEJIMUNHAMHU

- JIomyllleHa oJiHa ouIKOKa Mpu COCTaBICHUH YPAaBHEHUH, CBSA3bIBAIO-
[IMX XUMHYECKUE BEITMUUHBI

0,2

- (opMyIibl 3anTUCaHbl HEMOCIEI0BaTEIbHO, HEBEPHO 3anucana 1 ¢op-
MyJia B COOTBETCTBUM C CHMBOJIMKOM, HEOOXOAMMOM ISl YCTAHOBIJICHUS
COOTHOIIEHUS CYIIECTBYIOIIETO MEKY XUMUYECKIUMH BETMYMHAMHU

- JIomyIeHa oJHa oNMOKa IMPU COCTABJIICHUN YPaBHEHUH, CBSI3bIBAIO-
HIMX XUMUYECKUE BEITMYUHBI

0,1

- Bce (hOpMyJIbl 3aIIMCaHbl HEBEPHO
- IONYILIEHbI OIKMOKA MPU COCTABICHUN BCEX YPaBHEHUH, CBSI3bIBAIO-
MIMX XUMHYECKUE BETHUUHBI

MaremaTuyecKkue pacyersl 10 XMMUYECKUM (popMy1aM, KOTOpbIE
XapaKkTepu3ylT paccMaTpuBaeMoe sIBJICHHE ¢ KOJIMYeCTBEHHOM
CTOPOHBI

MakcuMaJbLHBIA 02171
— 0,4 6a;10B

- BEPHO MPOU3BEICHBI BCE MATEMAaTHUYECKHE PACUETHI 10 BCEM XUMHUYe-
CKUM (hOpMyJIaM B COOTBETCTBUU C €IMHULIAMU U3MEPEHUI XUMHUYe-
ckux BennuuH (CH);

- BCE pe3yJIbTaThl MATEMaTUYECKUX PACYETOB coJepKaT IH(poBoe
3HaYeHHE M COOTBETCTBYIOIIEE eMy 0003HAaYCHUE eTMHUIIBI H3MEPEHHS
xummndecknx BexanunH (CH)

0,4

- BEpHO MPOU3BEACHBI MATEMAaTHYECKHE PACUETHI 10 BCEM XUMUYECKUM
dbopMysiaM B COOTBETCTBHH C SAMHHUIIAMH U3MEPEHUN XUMHUICCKUX BE-
mmaun  (CH),

- B OJTHOM PE3yJIbTaTe MaTEMAaTUIECKOTO pacueTa COINEPIKUTCS TOIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO MPOMU3BEJAEH MATEMATUYECKUI pacyeT 1o | XuMuyeckom
dbopMyIe, HO B COOTBETCTBUU C €IUHUIIAMHU U3MEPEHUN XUMHUECKUX
BennuuH (CH);

- B OJHOM pe3yJbTaTe MaTeMaTUYECKOI0 pacyeTa COJAEPKUTCS TOIBKO
ero nudpoBoe 3HAUCHUE

0,2

- HEBEPHO MPOU3BEICH MAaTEMATHUECKUN pacyeT Mo | XuMu4ecKkon
dbopmyre 6e3 ykazaHus €TMHHI] U3MEPEHUHN (U3UUECKUX BEIIMUNH
(Ch);

- BCC PE3YJIbTATEI MATEMATHYCCKUX PACYCTOB COACPIKAT TOJIBKO I_II/I(l)-
POBBIE 3HAYCHUS

0,1

- HCBCPHO NPOU3BEACHBI BCC MATCMATUUCCKHUEC PACUCTEI

0

OTBeT nocJjie pemieHus 3a1a4u

MakcuMaJbLHBIA 02171

0,1 6an0B
- 33/1a4a B KOHIIC PEIICHUS COJICPIKUT BEPHBIN OTBET 0,1
- 3a/1a4a He COJICPXKUT B KOHIIE PEIICHHs BEpDHOTO OTBETA 0
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8| YcTHOE 00BbsiCHEeHH e pellleHUus 3a1a4H MakcuMaabHbIH 0211
— 0,2 6a/10B

- OOBSICHEHUE pEIICHUS 3a/IaHus MTOCIIE0BATEIBLHO, CBSI3HO, JIOTUYHO, 0,2
BBIBOJI apTyMEHTUPOBAH U 000CHOBAH; MIPABUJIBHO M OOCTOSTEIBHO J1a-
€TCsl OTBET (OTBETHI) HA COMMYTCTBYIONTHE BOIPOC (BOMIPOCHI)

- HE3HAYUTEJILHO HAapyIIEHa MOCIEe10BaTEIbHOCTD, JJOTUKA 00BICHEHUS 0,1
peleHus 3aJaHusl, BBIBOAblI apTyMEHTUPOBAHBI 1 0OOCHOBAHBI; CTYJCHT
UCIIBITHIBACT HE3HAYUTENIbHBIC 3aTPYAHEHUS, OTBEUasi Ha COMYTCTBYIO-
M€ BOIIPOCHI

- SBHAYUTCJIIbHO HApYLICHA MMOCICA0BATCIIbHOCTD, JIOTUKA 00BSICHEHHS 0
pPEUICHUSA 3aJaHUsA (CTy,I[eHT HE MOXET O6’L$[CHI/ITB, KaKuM O6p2130M
MMPpUHICIT K pCUICHUTIO 3aI[aHI/I$I), BBIBOJbI HC MOT'YT CUUTATHCA apryMCH-
THUPOBAHHBIMH U O6OCHOBaHHBIMI/I; CTYACHT UCHBITEIBACT 3HAYUTCIIbHBIC
3aTPYAHCHUA, OTBCUAA HA COMMYTCTBYIOIHNEC BOIIPOCHI

UTOro 2

1.4. MarepuajbHO-TEXHHYECKOe O0ecmevyeHHe IJIsl NMPOBeJIeHUs NPOMEKYTOYHOH aTTe-
cTaluu
ATTecTanus MpoOBOIUTCS B y4eOHOM KaOMHETE XUMHH.

1.5. YueOHO-MeTOANYEeCKOEe U HH(POPMALMOHHOE 00ecrieyeHHe /IJIsl IPOBeIeHUs MPOMEKY-
TOYHOI aTTecTANNU

OcHoOBHbIE YUeOHBbIE H3TaHUSI

1. AndunoreHoBa, M. B. Xumus: yueOHUK U MPAKTUKYM JJIS CpeIHEro npodecCHOHaIbHOIO
obpasoBanus / 1. B. Audunorenora, A. B. badbkos, B. A. [lonkoB. — 2-¢ u3n., ucnp. u gomn. — Mo-
ckBa : M3narensctBo HOpaiit, 2020. — 291 ¢. — https://urait.ru/

4  Apremenko A.W. Opranunyeckas xumus: yueOHuK /A.M. ApTemeHko.- 5-¢ u3M., uchp.-
Mocksa: KHOPYC, 2020.- 536¢.- (Cpennee mpocdeccuonansHoe obOpasoBanue). ISBN 978-5-406-
00916-1

5 EcrectBo3nanue. Xumus/ 'abpuensa O.C. , OctpoymoB WU.I'. - 6-e¢ u3m., ctep. — M.:
Axanemus, 2020.- 240 c. https://academia

JlonoTHUTE/IbHBIE Y4eOHbIe U3TaHUS

4. Xumusa: 3agaun u ynpaxHenus/ Epoxun IO.M. - 1-e uzg. — M.: Axkagemus, 2019.-
288 c. https://academia-library.ru/

5. Apremenko A.M. Opranuueckass xumusi: yuyeOHuk /A.H.ApremeHko.- 5-e¢ u3f., ucop.-
nor.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

6. I'munka, H.JI. O6mas xumus : yueOHoe nocobue / I'muukxa H.JI. — Mocksa: KnoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHeT-pecypcnl

7.www.pvg.mk. ru (onumnuazna «Ilokopu BopoObeBbl TOpbI»).

8.www.hemi.wallst. ru (O6pa3zoBaTenbHbIN CAUT AJIS MIKOIBHUKOB «XUMUS»).

9.www.alhimikov.net (O6pa3oBaTeIbHbII CAWT JUIS MIKOJILHHKOB).

MeTtoauyeckue yKkazaHus 1Jisl 00y4al0UXCS 110 OCBOEHUIO TUCIHIJIUHBI

10. MeToanueckue ykazaHusi 1Jisi 00YJarOIINXCsl TI0 BBITTOJTHEHUIO MTPAKTUYECKUX PadoT.

11. Meroanueckue yka3zaHus Ui 00y4aromuXCsl IO BHIMOTHEHHUIO TAO0OPaTOPHBIX paboT

12. Metoauyeckue ykazaHusi sl 00YJarONIUXCs MO BBITOJTHEHHUIO 3aJJaHUN CaMOCTOSITEIIHHOM
paboThI.
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