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CocraBuTelib: [TaBiioBckas T.B., npero/iaBaresib XUMHUHU nepBoit
ksasmdurarmontoi kareropun OI'BITOY «Casnekuit MEIMIIMHCKUNA KO,

Peunenszenrobl:

Buemmsis  peuensus:  Ilerposa  T.A.  mpenojasatenb — XUMHH BbICLLICH
kpanukanuonnoilt  kareropun  'BIIOY  MpkyTckoi obnacTu «XHUMHUKO-
TeXHOJOrnuecKuil TeXHuKyM r. CasHckay.

BuyTpenHsis peLeH3us: [TaBioBcKas 1By npejcenareib LIMK

o61eo6pazoBarebHOr0  LMKIIA, MperojaBaTe/lb XUMHH rnepBoil  KBaIM(PUKALHMOHHOM
kareropun OI'BITOY «CasHckuil MEAMUINHCKAH KOJUTE/DK

PaGouass nmporpamma ydeGHoro npeamera Xumus s crielMasbHOCTE CpeJHero
npoeccHOHANBLHOr0  00pa3oBaHus  €CTECTBEHHOHAYUHOIO npopunst  34.02.01
CecTpHHCKOE JIeJI0 pa3paboTaHa B COOTBETCTBUH € AOKYMEHTAMHU:

- dejiepanbHbli rocyapcTBeHHbIH 00pa3oBaTeNbHbIH CTAHAAPT CPeIHEro obiero
oGpasoBanus (YTBEPIK/IEH MPUKa3OM Munmucrepersa oopasoBanus u Hayku PD ot 17 mas
2012 r. Ne 413;

- degepanbHbli  roCyIapCTBEHHbIN o6pa3oBaTesbHblii  CTaHJAPT ~ CPEIHETro
npodeccuoHaabHOro  006pa3zoBaHMs 10  CHEHHATLHOCTH 34.02.01 CectpuHcKOe J1€710
623080l MOJArOTOBKH, YTBEpIK/ICHHBIH TprKasoM MunucTepcTBa 00pa3oBaHus M HAayKu
PD ot 12 mas 2014r. Ne 502.

- IpUMepHas TporpamMma oieobpasoBaTebHOMI yueOHON ANCHMIIMHBL XUMHUS JUlLs
npodeccHoHaNbHBIX 00pa3zoBaTeIbHbBIX opranu3zanmi

- nokanpHbli HOopMaTHBHBIA akT «Ilonoxenue o pabouei nmporpamme y4eOHOM
jucmnmael 1 npodeccronansroro moayis OIBIIOY «CasHCKUM  MEJIMLUHCKUH
KOJUTE K.

- yueGHBIil MU1aH KoJLIeDKa 110 crienuanbHoCTH CeCTpUHCKOE JerIO.

Coziepkanue MPOrpaMMbl peajn3yercs B IpoLecce OCBOCHHA 00y4alOLIUMHCS
[POrPaMMBbI TOATOTOBKH CTIELHMAIMCTOB CPEJIHEr0 3BEHA C MOJTYICHNEM CPEHETO obuiero
o6paszoBaHus, pazpaboTaHHOl B COOTBETCTBHH C tpebosanusimu PI'OC CIIO.
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1. MACIHOPT PABOYEM [TIPOTPAMMBI YYEBHOT' O IMPEAMETA
Xumus

1.1. O6s1acTh NPUMEHEHUSI IPOTPAMMBI

Pabouas nporpamma o611eo0pa3oBaTeILHOTO YU4EOHOTO MpeIMeTa MpeIHa3HaueHA
ans uzydeHuss xumuud B OI'BIIOY  «CagHckuii MEAMIMHCKHN  KOJUICIK» 10
criennasibHOCcTH CIIO 34.02.01 CectpuHckoe neno 0a30BOM IOATOTOBKM Ha 0ase
OCHOBHOTI'O 00IIIET0 00pa30BaHMsI IIPH MOJTOTOBKE CIICIIUATUCTOB CPEIHETO 3BCHA.

Pabouas nmporpamma coctaBieHa Jyisi OUHON (PopMBI 00yUeHUS.

1.2. MecTo mpeaMera B CTPYKType NPOrpamMMbl MOATOTOBKH CHEIHAJMCTOB
CpeHero 3BeHa

VY4eOHblll peAMET SABISETCA Y4EOHBIM MPEAMETOM IO BBIOOPY M3 0053aTE€NbHOMN
npeametHoi obnactu «EcrectBerHble Haykn» OI'OC cpennero o01iero ooOpazoBaHusl.

VYuebHbiii npeaMer XuMusi BXOAUT B COCTaB MPEIMETOB 00111€00pa30BaTEIbHOTO
yaeOHoro mnukima — pasgen YIIB.00 — Ha 6Ga3e ocHOBHOTO 001mero oOpa3oBaHUS C
MOJIy4YeHHEeM cpeaHero oobmiero odpazoBanus. M3yuaercs B 1 u 2 cemectpax 1 kypca.
B3aumocBs3aH ¢ 1pyrumMu y4eOHbIMU IpeaMETaMH U JTUCLUIUIMHAMU: UCTOPHSL, OMOJIOT N,
MaTemMaThka, (pU3MKa, TMTHMEHAa W JKOJIOTUSl 4YEJIOBEKa, OCHOBBI JIATUHCKOIO S3bIKa C
MEAMIMHCKONW TEPMUHOJIOTUEHN, aHATOMUS U (DU3HOJIOTHUS YEJIOBEKA, 3J0POBbIN YEIOBEK U
€ro OKpYy’>KEHUE.

[Ipenmnonaratorcst 0a30Bble 3HAHUS IKOJIBLHONW IPOrpaMMbl XUMHH.

1.3. Hean w 3amauyu mnpeamera - TPe0OBaHHUA K Pe3yJbTaTaM OCBOCHUA
npeaMera

ConeprxkaHue mporpaMmMbl HapPaBJIEHO Ha IOCTH)KEHHUE CIIETYIONINX eJIei:

- (opMupoBaHue y OOyyarOIMUXCSd YMEHHUS OLEHUBATH 3HAYMMOCTb XMMHYECKOIO
3HAHMS 1151 K&KJOTO YEIIOBEKa;

- (opMupoBaHue y 00yYarolMXCsl IEJIOCTHOTO NPEICTABICHUS O MUPE U POJIU
XUMUU B CO3JaHUM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MHpA; YMEHUs
OOBSACHATH OOBEKTHI U MPOLIECCHI OKPYKaOIel AeCTBUTEILHOCTH

- NPUPOJHOU, COLMAIBHOM, KYJIbTYPHOW, TEXHUYECKOW CpEeIbl, - UCIOIb3YS IS
3TOr0 XUMHUYECKHE 3HAHUS;

- pa3BUTHE y OOy4YaroIIMXCS YMEHUH pa3nuyaTh (akThl U OLICHKH, CPAaBHUBATh
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBS3b C KPUTEPHUSIMHU OLEHOK M CBSA3b KPUTEPHUEB C
OTIpENICTICHHOM CHCTeMOW IIEHHOCTEH, (OpMYIMpOBaTh U OOOCHOBHIBATH COOCTBEHHYIO
MO3UIIHIO;

- npuobOpereHrue OOyYarONIMMUCS ONBITA PA3HOOOpPA3HOW JEATEIBbHOCTH, OIbITa
MO3HAHUA M CAaMOIO3HAHUS; KJIIOYEBBIX HABBIKOB, UMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE
JUTSL pa3JIMYHBIX BUIOB JEATEILHOCTH (HABBIKOB PEIICHUS MPOOJEeM, MPUHSITHIX pEUIeHUH,
NOMCKa, aHalu3a U o0paboTku WH(GOpPMAIMU, KOMMYHUKATUBHBIX HABBIKOB, HAaBBIKOB
U3MEPEHUM, HABBIKOB COTPYAHUUYECTBA, HABBIKOB O€30MaCHOI0 0OpAIleHHs C BELIECTBAMU
B IIOBCE/IHEBHOM JKU3HM).
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1.4. Kosim4uecTBO 4aCOB HAa OCBOCHHE MPOrPpaMMbl Y4eOHOI0 MpeAMeTa:
MaKCUMaJbHOM yueOHOU Harpy3ku oOydaromierocs 207 4acoB, B TOM YHCIIE:
- 00s13aTeNbHOM ayAUTOPHOM yueOHOM Harpy3ku oOyuatomerocs: 138 vacos;
- CaMOCTOSITEIbHON PaboThI 0Oyuatomerocs 69 gaca.
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2 PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPE/IMETA

OcBoeHnue cojiepkadusi y94eOHOTo mpeamMeTa « XUMHUs» 00eCIeUuBaeT AOCTIKEHUE
CTyJICHTaMH CIIEAYIOINX Pe3yJabTATOB:

JIMYHOCTHBIX:

- YyBCTBO TOPJAOCTH W YBAXCHUS K HCTOPUU M JIOCTHKCHHUSM OTCUYECTBECHHOU
XUMUYECKON HAyKH; XHMHYECKH TPaMOTHOE TIOBEJAeHHE B TPOo(ecCHOHATLHOM
JEATETLHOCTH M B OBITY TIPH OOpaIeHuH ¢ XMMHUYECKHUMH BEIECTBAMH, MaTEpHAIaMH |
POIIeCCaMU;

- TOTOBHOCTh K TMPOJIOJDKEHHIO OOpa3oBaHMUS W TOBBINICHUS KBalu(UKAIUU B
n30paHHOM TMPO(ECCHOHATILHON  JIEATETFHOCTH U OOBEKTHMBHOE OCO3HAaHUE pOJIU
XUMHUYECKUX KOMIIETECHIIUN B ATOM;

- YMEHHUE WCIOJb30BaTh JIOCTHKCHUS COBPEMEHHOM XHWMUYECKOW HAayKu H
XUMHUYECKUX TEXHOJOTUMN JJIsi TIOBBILIEHUSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS B
BBIOpaHHOM TTPO(EeCCHOHANBEHOM eI TeIbHOCTH;

MeTanpeaMeTHbIX:

- WCTIOJIb30BAaHUE PA3IMYHBIX BHJIOB IO3HABATEIHHOU NESATEIHHOCTH W OCHOBHBIX
WHTEJUICKTYaJIbHBIX Oorepaliuii ( MoCTaHOBKA 3a1a4H, ((OPMYIUPOBAHKE THIIOTE3, aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHre, CUCTeMAaTH3allls, BEISIBIICHUE TMPUINHHO-CIICICTBEHHBIX
CBSI3€H, TIOWCK AaHAJIOTOB, (OPMYJIMpPOBAHWE BBIBOAOB) ISl PEMICHUS ITOCTaBICHHOM
3aladyd, TPUMCHEHHE OCHOBHBIX METOJOB TO3HAaHWA (HAOMIOACHWE, HAYYHBINA
HKCIIEPUMEHT) JUIsl U3YUYEHUS! PA3JIMYHBIX CTOPOH XUMHUYECKHMX OOBEKTOB U IMPOIIECCOB, C
KOTOPBIMU BO3HHUKAET HEOOXOJIMMOCTh CTAIKUBATHCS B MpodeccruoHanbHOM chepe;

- HCTOJb30BAHME PA3UYHBIX HCTOYHUKOB I TOJYYEHUS XUMHUYECKOU
uHdopMaIuu, yMEHUE OIEHUTh €€ JOCTOBEPHOCTh IS JIOCTHUKEHUS XOPOIIUX
pe3ynbpTaToB B MpodeccuoHaIbHOM cdepe;

npeaIMeTHbIX:

- ¢(OpMHUPOBAHHOCThH IPEJACTABICHUH O MECTE XMMHHU B COBPEMEHHOM Hay4dHOM
KapTUHE MHUPA; TOHUMAaHHUE POJIH XUMHUH B (POPMHUPOBAHUHU KPyTro30pa u GyHKITMOHATBHON
IPAaMOTHOCTH YeJIOBEKA JIJIS PEIICHUS MPAKTUYECKUX 3a]1a4;

-BJIaJICHHE OCHOBOIIOJIATAIOMIMMHA XUMHYCCKUMU TTOHATHIMH, TCOPUSIMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSMH, YBEPCHHOE II0JIh30BAHHEC XHMHUYCCKOW TEPMHUHOJIOTHEH W
CUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHUS, HCIOJIb3YEMbIMU B XUMHH:
HaOJIOICHUE OMKCAaHWE, M3MEpPEHHe, SKCIEPUMEHT; YMEHHe o0pabaThiBaTh, OOBSICHATH
PE3yNbTAaThl OIMBITOB U JENIaTh BBIBOJBI; TOTOBHOCTh U CIOCOOHOCTHh MPUMEHSTH METO/IbI
MO3HAHUS MIPU PEIICHNUN MTPAKTUYECKUX 33]1a4;

- copMUpPOBaHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBIC OIEHKH K TPOBOJUTH
pacyeTsl 0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

- BJIaJICHUE TIpaBUJIAMHU TEXHHKU OE30MaCHOCTH TMPHU HCIOJIB30BAHUN XUMHUYECKUX
BEIIECTB;

- c(OpPMHPOBAHHOCTh COOCTBEHHOM MO3WIMKA MO OTHOIICHHIO K XHUMHYECKOM
uH(dOopMaIuu, NOJy4aeMOr U3 Pa3HbIX HICTOYHUKOB.
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3. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O TIPEJIMETA

3.1. O6beM yueOGHOro npeaMeTa U BU/AbI y4eOHOMH padoThI

Bun yueOHO# nesATeJIbHOCTH O0BbeM yacoB
MakcumanbHas yueOHast Harpy3ka (BCEro) 207
OO0s3aTenbHast aynuTopHas yueOHasi Harpy3ka (Bcero) 138
B TOM YHCIIE:
n1abopaTopHbIe pabOTHI HE TIPEyCMOTPEHO
MIPAKTUYECKHUE 3aHATUS 22
KOHTPOJIbHBIE PAOOTHI HE TIPEyCMOTPEHO
KypcoBasi paboTta (IIpoeKT)
camocTosTelIbHasE paboTa cTyneHTa (BCEro) 69

B TOM YHCJIC:

CamocTtosTenbHas paboTa HaJl KypcoBoil paboToii (IpoeKToM)

3aroJIHeHNUE TaOIHIIBI 1
Pemenue 3amay 8
BrInosiHEHME TECTOBBIX 3aIaHUI 45
IToaroroBka cOOOIICHMHA 30
Co3zanue npe3eHTaIui 3
Boinonnenue ynpaxxHeHui 45
Brmmonnenue 3aganuii o TemMe 5
Co3zmanne KpoccBOPAOB 2
CocraBieHre ypaBHEHUN XUMUYECKUX PEAKIUit 1
NHauBuyanbHBIA IPOEKT 10

[IpomexyTtounas attecranus B popme quddepeHIMpoBaHHOTO 3a4eTa.
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3.2 TemaTuyecKkuii NJIaH U coJep:KaHue Y4eOHOr0 MpeaMeTa
XumMusa

HanmenoBanme Conep:xanue yueOHOro MarepuaJa, JJadoparopHbie padoThl U MPAKTUYECKHE 3aHATHS, Oo6bem YpoBenn
pa3/iesioB M TeM CaMoOCTOsITeJIbHAsI padoTa 00y4aiuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOEHMSI
1 2 3 4
Beenenue. 104,5
Pazpea 1.
Oprannyeckasi XumMust
Tema 1.1. IIpeamer 15,5
OpPraHuYecKoil XMMHH.
Teopus crpoeHust
OpPraHMYecKux
coexuHenuii A.M.
byrtaeposa.
Tema 1.1.1. BBenenne. | Conepxkanue yueOHOro MaTepuana 2
IIpeamer 1. | 1. HayuHble MeTO/1bI TIO3HAHUS BELUIECTB U XUMUUECKUX SIBJICHUM. 1
OpPraHu4yecKoi XuMHUH. 2. Ponb sKkcniepuMeHTa v TEOpUHU B XUMUHU.
Teopus xumuueckoro | 2. | 3. 3nadenne xumun npu ocBoeHnu npodeccuii CI1O u cnenmansrOocTei CITO
CTPOEHUA €CTeCTBEHHOHAYYHOT0 NMpoduist npodeccuoHaIbHOro 00pa3oBaHusl.
OpPraHuYecKux 3. | IlonsiTre 00 OpraHUYecKOM BEIIECTBE M OpraHWYeCcKOr XUMUH. KpaTkuii ouepk HCTOpHH
coequHeHuit A.M. 4. | pa3BUTHA OpTraHUYECKON XUMUU. BUTanusm u ero KpyuieHue.
Bytaeposa 5. | OCOOGEHHOCTH CTPOEHHUs OpTaHUYECKUX COeMHEeHH. KpyroBopoT yriiepoaa B mpupoe.
[Ipeanocbuiku co3aanus Teopun cTpoeHusi. OCHOBHBIE MOJIOKEHUS TEOPUH CTpoeHuss A.M.
bytnepoa. XuMuueckoe CTpOCHHE M CBOMCTBA OpraHUYecKuX BemlecTB. [lorsaTue 06 nzomepun
Crioco6b!1 0TOOpakeHUs1 CTPOEHUS MOJIEKYIIBI ((hopMyJIbl, MOEH). 3HaueHue Teopun A.M.
ByTtneposa jy1st pa3BUTHS OPraHUYECKOM XUMUU U XUMHUYECKUX TTPOTHO30B.
JleMOHCTpalnu: KOJUIEKIIMY OPraHMYECKUX BEIIECTB, MATEPUAJIOB U U3eNHi U3 HuX. Mozaenu
moutekyn CH, ,CoHy ,CoH, ,CsHg ,CH3OH — mmapocrepxHeBbie 11 00BEMHBIC.
CaMocTtosTenbHas paboTa o0yJaroumxcs 2

IToaroroBka cooOILIEHHUI IO TEMAM:
1. Kuzsb u nestensHocth A.M. Bytieposa

2. Poub oTedecTBEHHBIX YUEHBIX B CTAHOBJICHUH M PA3BUTHH MUPOBON OPraHMYECKOW XHUMUH.

3. COBpeMCHHBIe MMPEACTABJICHHUA O TCOPUHN XUMHUYCCKOI'O CTPOCHUA
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Tema 1.1.2. Copep:xanne yaeOHOro MaTepuana
Crpoenne atoma 1. | DnexTpoHHOE 00J1aKO U OpOUTAIIb, S- U P-OpOUTAIH. DIEKTPOHHBIE U 3IEKTPOHHO-TpadudecKue
yriaeponaa. ¢dbopMyIbl aToMa yriepoJa B OCHOBHOM M BO30YXJI€HHOM COCTOSIHUSX.
KoBajienTHas cBsi3b. 2. | KoBalieHTHas XMMUYECKas CBA3b U €€ KJ1accuukanmsi mo croco0y nepeKpbrIBaHus opOuTane (o-
IHonsiTHe o U T-CBAI3H).
rubpuanzanuu 3. | Homstue rubpuausaiuu. Pasznuunble THOB THOpHAM3AMM ¥ (GOpMAa aTOMHBIX OpOHTalei,
B3aMMHOE OTTAJIKUBAaHUE TUOPUAHBIX OpOMTANEl M HX PACHOJOXKEHHE B HPOCTPAHCTBE B
COOTBETCTBUU C MUHUMYMOM SHEPTHUH.
4. | TeomeTpus MONEKYI BEIIECTB, 0OPa30BaHHBIX aTOMAMU YIJIEPOAA B PA3IMYHBIX COCTOSHHUSX
THOpHIU3AIIH.
Hemonctpauuu: Moaenu monekyn CHa, CoHag, CoHa, CeHs, CH30OH — mapoctepxkHeBble 1 00bEMHBIE.
Monenu oTTaJKuBaHUsI THOPUIHBIX OpOUTANIEN C TOMOIIBIO BO3AYIIHBIX IIAPOB.
Tema 1.1. 3. Coneprxkanue y4eOHOro Marepuasia
Kaacecndpukanus 1. | Kiaccuduxkanus opraHu4ecKkux BELIECTB B 3aBUCUMOCTH OT CTPOCHHUS YIIIEPOAHOM LIETH.
OpPraHu4ecKux 2. | llonsTre pyHKIMOHATBHOU Tpynmbl. Kitaccudukanys opraHn4ecKux BEIIECTB 110 TUITY
coequHeHH. OCHOBBI (GyHKIIMOHATIBHOU TPYIIIHIL.
HOMEHKJIATYPbI 3. | TpuBnanbHble Ha3BaHUs. ParnpoHampHas HOMEHKJIATypa Kak MPEAIIECTBEHHUIIA HOMEHKIATYPHI
OpPraHu4YeCcKux IUPAC. Howmenxmnatrypa [|UPAC: npunnunsl o0pa3oBaHMs Ha3BaHWH, CTAapIIMHCTBO
BeLIEeCTB (GyHKIIMOHAIBHBIX TPy, UX 0003HaUeHHE B npedukcax U cyddukcax Ha3BaHUM OpraHUUECKUX
BELIECTB.
4 | JJabopaTOpHBII OMBIT: U3TOTOBJICHHE MOJENEH MOJNEKYJ — MPeACTaBUTENNEeH pa3IMuHbIX KJIaccoB

OpTaHUYCCKUX CO€IUHEHUH.

JIeMOHCTpaluy: OMbITHl, TMOATBEPXkAAIOIINE HaTuuue (YHKIUOHAJIBHBIX TPYNI Y COEAMHEHUU
pa3IMYHBIX KJIACCOB.

Tema 1.1.4. Tunsl
XHUMHYECKHX CBA3eH B
OpPraHMYecKux
COEeIMHEHUSAX U
€rmoco0bI UX pa3pbiBa.
Kaacenpurxanus
XHMHMYECKHX peaKkuuni
B OPraHUu4ecKou
XUMHH

Copep:xanne yueOHOTo MaTepuana

1.

2.

Knaccudukanusi KoBaJIeHTHBIX CBSI3€i MO 3JIEKTPOOTPULIATEIBHOCTH CBSA3aHHBIX aTOMOB, CHOCO0Y
HepeKpbIBaHus OpOUTaNei, KpaTHOCTH, MEXaHU3MY 00pa30BaHMSL.

CBs3b NPUPOJBI XMMHYECKOM CBSA3M C THUIIOM KPHUCTAINIMYECKOM PEHIETKH BEIIECTBA U €ro
($U3nUeCKUMHU CBONCTBAMHU.

Pa3ppiB xuMuueckoil cBsi3U, Kak Ipolecc, oOpaTHBIM ee oOpazoBaHuio. ['oMonuTHyeckuit u
reTepOIMTUYECKUN pa3pbIBbI CBsI3€l, UX COMOCTaBJIEHUE ¢ OOMEHHBIM M JOHOPHO-aKIENTOPHBIM
MexaHu3MamMu ux oOpazoBaHus. [lonsitue cBOOOAHOrO paauKanza, HYKICOPUIBHON U
ANIEKTPO(UIBHON YaCTHUIIBI.
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4. |Ilonstue o THUHaX W MEXaHM3Max peakluuil B opraHumdyeckod xumuu. CyOCTpaT M peareHr.
Knaccudukanus peakumii 10 U3MEHEHHI0O B CTIPyKType cyOcrpara (HpucoenvnHEHue,
OTLIEIUIEHHWE, 3aMelleHue, Hu30Mepu3alus) UM TUIy peareHra (paaukaibHble). Peaknuun
npucoenunennst (An, Ag), snumunupoBanus (E), 3amemenus (Sgr, Sn, Sg), m3omepuzanuw.
Pa3HOBHIHOCTH peaKIuii KaKOTO THIIA: TUAPUPOBAHKUE U JIETHIPUPOBAHUE, TATIOTCHUPOBAHUE U
JerajJoreHUpoBaHUE, ruipaTamnus u JeruapaTanus, TUJIPOTaJIOTeHUPOBAHUE u
JNETUPOTAIOTEHUPOBAHNE,  IMOJMMEpPU3allvs ¥ [OJUKOHICHCAIHUS,  IMEePErpymnimupoBKa.
Oco0eHHOCTH OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN B OPraHUYECKON XUMUH.

CamocrosTenbHas pabota o0yyaroumxcs 0,5
Boimonnenue ynpakHeHHUH Ha OIpeaesieHHe TUIOB XHWMHUYECKUX pEakiuid, BUAOB pa3pbiBa
XMMHYECKOU CBSI3H.
Tema 1.1. 5. Copep:xanue yueOHOro MaTepuana 2
Cospemennbie 1. | M3omepusi opraHMYecKHX BeIIeCTB M ee¢ BHAbL. CTpPyKTypHas H30MEpHs: MEXKKIaccoBas,
npeacTaBIeHust 0 YIJIEPOHOTO CKEJIETa, MOJIOKEHHS KPATHOM CBA3M M ()YHKIMOHAILHON IPYIIIIHL.
XUMHECKOM 2. | IlpocTpaHCTBEHHAsE M30MEpUsS: T€OMETpHYECKass M onTudeckas. [IoHsATHE acMMMETpHUYecKOro
CTPOEHHH HenTpa.
OpraHH4eCcKux 3. | buonormueckoe 3HaUeHUE ONTHYECKONW N30MEPHH.
BeulecTs. H3omepus 4. | B3aumHOe BiIHMSHHE aTOMOB B MOJIEKYJIaX OPraHWYECKUX BEIIECTB. DJIEKTPOHHBIE IPPEKTHI
OpraHH4ecKux aTOMOB W AaTOMHBIX TPYyIII B OpPraHWUYECKHX MoJeKysiax. WHIYKIMOHHBIA 3¢ QeKT,
BELIECTB, €€ BUIBI HOJIOKHUTEIbHBI U OTPUIATENbHBIM, €ro 0ocoOeHHOCTH. Me3zomepHbI 3¢hdekT (3pdexT
COTIPSKEHMS ), €T0 OCOOCHHOCTH.
5. | JIaGopaToOpHBIil OMBIT: U3TOTOBJICHUE MOJETECH MOJNEKYT — MPeICTaBUTENeH Pa3IMUHBIX KJIacCOB
OPraHNYEeCKUX COCTMHECHUM.
CaMocTosTenbHas paboTa 00y4yaroumxcs 1
BrinmonHenue ymnpakHeHH Ha ONpEeNeHHe M30MEPOB MO XMMHUYECKUM (GopMylaM OpraHUYEeCKHX
BEIIECTB, ONPEACICHIE BUIa N30MEPHH
Tema 1.1.6 IIpakTnyeckoe 3ansATHE 2
OoOnapy:xkenue CocraB 1 CBOICTBAa OPTraHUYECKUX COCTMHEHUI

yrjepoja u BoAopojaa
B OPraHUYecKOM
coe/IMHEeHMH.
Oonapy:xeHue
rajoreHoB. (mpoda

O6Hapy>1<eHHe yriepoaa, BOAOpOJa, raJJorcHOB B OpraHNM4CCKUX COCANHCHUAX.
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beabiureitna)

Tema 1.2.
IIpenenbHbie
YIJIEBOIOPOAbI

Tema 1.2.1. AlKkaHBI

Copep:xanue yueOHOro MaTepuana

1.
2.

»ow

ONo O

10

11.

[Tonsitue 06 yrimeBogopoaax.

Oco0eHHOCTH CTPOEHUS MPENIEeNbHBIX YIIIEBOAOPOIOB. AJIKaHBI KaK MPEICTaBUTENHU MPeIeIbHBIX
YIJIEBOIOPOOB.

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIbI METaHa U IPYTUX aJKaHOB.
I'omonoruueckuit psin u w3omepus mnapapuHoB. HopmanbHOe ¥ pPa3BETBICHHOE CTPOCHHUE
YIIepOIHOM LEenu.

Homenknarypa ankaHOB U alKUJIbHBIX 3aMECTUTENEH.

du3nyecKue CBOMCTBA AJIKAHOB.

AJKaHBI B IPUPOJIE.

Peakuuu Sg-tuna: rajorenupoBanue (pabotst H.H. Cemenosa), nurpoBanue no KoHoamnoy.
MexaHu3mM  peakuUuu  XJOPUPOBAaHUS  a@JKaHOB. Peakuuu  JeruapuUpOBaHuUs, TOpPEHUs,
KAaTaJUTUYECKOTO OKMCIEHHUS alKaHOB. KpEKHMHI alKkaHOB, pa3JIMYHbIE BHJBl KPEKHHIA,
MIPUMEHEHNE B TPOMBIIIIIEHHOCTH. [IMponu3 u KOHBepcusi MeTaHa, H30MepU3als aJIKaHOB.
OO6nacTu NpUMEHEHHUs aJIKaHOB.

[TpoMbinieHHbIE CTIOCOOBI TMOJIyYEHUS QJIKAHOB: IOJIyU€HHWE W3 TNPUPOJHBIX HMCTOYHUKOB,
KPEKUHT MapaduHOB, MOJy4YeHHE CHUHTETUYECKOro OEH3MHa, rasudukanus yris, TUApHUpoBaHue
ankeHoB. JlabopaTopHble criocOOBI MOIy4YEeHUs aJKaHOB: CUHTE3 Bropia, 1ekapOookcuiupoBaHue,
THJIPOJIA3 KapOuaa aJrOMUHUS.

JlabopaTtopubie ombIThl: 1. M3roToBieHHME MOJENEH MOJEKYJ aJIKaHOB M TaJOreHaJIKaHOB.
2.U3roroBnenue napapMHUPOBaHHOW OyMaru, MCHBITAHHE €€ CBOICTB: OTHOILIEHHE K BOJE U
xupaM. 3.00HapyXeHHE BOJbBI, Ca)XH, YIJIEKHCIOrO rasa B MpPOJAyKTaX TOpeHHs cBeuu. 4.
O3HakoMJIEHHE CO CBOWMCTBAMH TBEp/AbIX NapaUHOB: IUIABJICHHE, PACTBOPHUMOCTh B BOJE U
OpPraHMYECKUX PACTBOPUTENSX, XHUMHUYECKas HWHEPTHOCTh (OTCYTCTBHE B3aMMOJICHCTBUS C
OpOMHOI1 BO/I0, pacTBOpaMH IepMaHIraHaTa Kajlusi, TUAPOKCUIA HATPUS U CEPHOM KUCIIOTHI).
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JIeMOHCTpalMu: MOJENH MOJIEKYJI MeTaHa, 3TaHa, npomaHa. PactBopenue mapaduna B OeH3uHE U
UCrapeHue pacTBopuTens u3 cMecH. [lnapnenue napaguHa U ero OTHOIIEHUE € Bojie ( pacTBOPUMOCTD,
IUIOTHOCTb, CMauuBaHue). Pa3nenenue cmecu OCH3MH — BOJA C MOMOIIBIO JEIUTEIBHOM BOPOHKH.
I'openne MeraHa, mnponaH-OyTaHOBOM cmecu, mNapaduHa B YCIOBHSX M30bITKA M HEJOCTaTKa
KHCJIOpoJa. BoccTaHOBIEHNE OKCHIIOB TSKEJIBIX METAUIOB apapUHOM.

CamocTosiTeapHast padoTa 00y4JaroIuxcs 1
BrImonHeHne TeCTOBBIX 3aMaHHUI
Tema 1.2.2. Copepxanne yaeOHOT0 MaTepuana 2
HukaoaaKkaHbI 1. ['omonoruyeckuit psi 1 HOMEHKIATypa UKJIOAIKAHOB, UX 001mas ¢hopMyna.
2. | IloHsTHe O HANIPSHKCHUU ITUKJIA.
3. N3omepust HIMKIOATKAHOB: MEXKJIacCOBasi, YIJIEpOAHOTO CKesleTa, reomeTpuueckas. [lomyuenue
[MKJIOAJIKAHOB.
4, dusznyeckre CBOMCTBA [IUKIOAJIKAHOB.
5. | Xumudeckue cBONCTBA MUKI0ANKaHOB. Crienudrka CBOWCTB IUKIIOATKAHOB C MaJIBIM Pa3MepoM
nuKiIa. Peaknuy npucoeIuHEHUs U paiKaabHOTO 3aMEILCHHUS.
6. | JIabopaTOpHBIA OMBIT: U3TOTOBJICHUE MOJICICH MOJICKYJ IIMKJIOAIKAHOB.
JleMOHCTpaluu: MOJIETTH MOJIEKYJT pa3IuYHbIX KOHPOpMaIuil ukiorekcana. OTHoOIIEHHE
[UKJIOTEKCaHa K OpOMHOM BOJIe M PacTBOPY MEpMaHTaHaTa KaJlus.
Tema 1.3. 8,5
9THJICEHOBEIE,
JHEeHOBbIE
YIJIEBOIOPOAbI
Tema 1.3.1. AJIKeHBI Copep:xanue yueOHOTO MaTepuana 2

1. | DnexTpoHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI ATHJICHA U allKeHOB. ['oMomoruueckuii
psin ¥ obmas popmysia alTKeHOB.

2. M30oMepus 3THIIEHOBBIX YTIIEBOJAOPOJOB: MEKKIACCOBAsI, YIIIEPOJIHOTO CKEJIETA, MOJTOKEHUS
KpaTHOM CBSA3U, TEOMETPUYECKAS.

Oco0eHHOCTH HOMEHKJIATYPHI ATHJICHOBBIX YIJIEBOJIOPO/IOB, HA3BAHHUS BAKHEUIIINX PaIUKAIIOB.
dusnyeckue CBOMCTBA aJIKEHOB.

XuMH4ecKkue cBoWCTBa .JNeKTPOUIbHBIA XapaKkTep peakuil, CKIOHHOCTb K PeaKIusiM
MIPUCOEINHEHUS, OKUCIICHUS, TonuMepu3anuu. [IpaBuino MapkoOBHUKOBA U €T0 JIEKTPOHHOE
obocHoBaHue. Peakiuu raoreHupoBaHus, THAPOTAIOTEHUPOBAHUS, THIpATAIlUH, THIPUPOBAHHS.
Mexanm3m Ag-peakiuii. [ToHsTHE 0 peakuusx noauMmepusanuu. [ opeHne ankeHoB. Peakiuu

ok w
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8.

9.

OKHCIICHHS B MSITKHX M KECTKHUX YCIOBHsX. Peakius Baruepa u ee 3HadeHus 111 oOOHapyKeHHS
HENpeeIbHbIX YIIIEBOI0POIOB, TOJIyUYEHHSI [NINKOJIEH.

Hcnonp30BaHne BHICOKOH pEeaKIIMOHHON CIIOCOOHOCTH aIKEHOB B XUMHUYECKOM
IPOMBIIIICHHOCTH. [IpuMeHenune sTuiieHa 1 NponuieHa.

[TpompbltieHHbIE CIOCOOBI MOTYYSHHS ATKEHOB. Peakuuu AeruipupoBanus 1 KPEKWHTa aJIKaHOB.
JlaGopaTopHble crIOcOOBI OTYyYEHUSs AIKEHOB.

JlaGopatopusbie onbITh: 1.O0HapyXeHHE HETIPEACIbHBIX COSIMHEHHI B KEPOCHHE, CKUITHIApE.

2. O3HakoMJIeHHE ¢ 00pa3LaMH MOJIMATUIIEHA U MTOJIMIIPOIUIICHA.

Pacnio3naBanue 00pa3LoB alKaHOB U aJIKEHOB.

HGMOHCTpaHI/II/IZ MOZCIIN MOJICKYJI CTPYKTYPHBIX U ITPOCTPAHCTBECHHBIX NU30MEPOB AJIKCHOB.

CamocrosrenpHas padoTa 00 yYaromxcst 0,5
BrimmonnHenne TeCTOBLIX 3aJaHuN
Tema 1.3.2. Copep:xanue yueOHOro MaTepuana 2
AJIKaHeHbl. 1. | [lonsTue u KiaccupuKalys JTUEHOBBIX YIIEBOIOPOAOB 10 B3AUMHOMY PAaCIIOJIOKEHHUIO KPAaTHBIX
OcHOBHBIC IOHATHA O CBSI3€H B MOJIEKYJIE.
XHMHHU 2. | OcoOeHHOCTH AIIEKTPOHHOTO M MIPOCTPAHCTBEHHOTO CTPOCHUS COMPSDKEHHBIX AueHoB. [Tonarue o
BBICOKOMOJIEKYJISIPHbBI T-3JIEKTPOHHOM CHCTEME.
X COeIMHEHH I 3. | HoMeHKIaTypa AMEHOBBIX YITIEBOIOPOJIOB.
4. | OcoBEHHOCTH XUMUYECKHX CBOUCTB CONPSKEHHBIX JIUEHOB, KaK CIIEICTBUE MX HJIEKTPOHHOTO
ctpoenus. Peakiun 1,4-npucoeaunenus. [lonumepusanus nueHoB. CriocoObl MOTyUYEHUS
JMEHOBBIX yrieBogopoaos: pabotsl C.B. Jlebenena, neruapupoBaHue alKaHOB.
S. | OCHOBHBIE MOHSTHSI XUMUH BHICOKOMOJIEKYJIAPHBIX COEJMHEHHUI Ha TIPUMEPE MTPOIYKTOB
MOJIMMEPU3ALMH AJIKEHOB, aJIKaJUEHOB U UX raJIOT€HONPOU3BOAHBIX.
Monomep, nonumep, peakiys NOoJIUMEPU3ALNH, CTENEHb MTOJIMMEPHU3ALUN, CTPYKTYPHOE 3BEHO.
Tunbl NOMMMEPHBIX LENEH: JINHENHHBIE, PAa3BETBICHHBIE, CLINTBIE. [[OHATHE O CTEpEeoperysapHbIX
nosmmmepax. [lonmMepsl TepMorIacTU4HbIE U TEpMOpeakTUBHBIE. [IpeacTaBienue o miacTmaccax
1 3ractoMepax. [lonmaTrieH BBICOKOTO M HU3KOTO J1aBIIEHUS, €TO0 CBOMCTBA U IPUMEHEHHE.
Karanusatops! Llurnepa- Harra. [lonunponuien, ero npuMeHEHUE U CBOMCTBA.
["anorencoepxkaniue noJuMepsl: TeI0H, MOJIUBUHIIXIOPHUI.
6. | Kayuyku narypanbHblii u cuarerndeckue. Cononumeps! (OyTaaneHCTHPOIbHBINA KaydyK).
Bynkanuzanus kay4dyka, pe3uHa 1 300HHT.
7. | JTabopaTOpHBIH ONBIT: O3HAKOMJIEHHE C 00pa3laMy MOJIMITHIIEHA M TIOJMIIPOIMIIEHA.
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JlemoHCTpanuu: Mojenu MoJieKkyn ankaaueHoB. Kosmexkuus «Kayuyk u pesuHay. [lenonumepusanus
kayuyka. CryuieHue MIC4YHOTO COKa KayqyKOHOCOB (MOJI04as, OJyBaHYMKOB, (QHUKYCa).

CamocrosrenpHas padora 00yYarommxcs

1.Hanucanue cooOuIeHuii o teMe 2
Tema 1. 3.3. IIpakTHyeckoe 3aHATHE 2
ITosryuyenune meraHna, [Tonmy4yenne ra3000pa3HbIX BEIIECTB: METaHAa, dTHIICHA
u3ydeHue ero cBoiictTs. | [IpoBeneHne peakiuii B3auMOIEHCTBUSA METAHA, ITUJIEHA C pACTBOPOM II€pMaHIaHaTa KaJlus U
IMonyyenue 3THJIeHa, | OPOMHOI BOJBI, rOpeHHE Ta30B. CpaBHEHHE IIAMEHH STUJICHA C TUTAMEHEM IPEIeIIbHBIX
H3y4YeHHe ero CBOHCTB | YIJIEBOAOPOAOB ( METaHa, MPONaH-0yTaHOBOM CMeCH).
Tema 1.4. 2,5
AIleTHJIEHOBEIE
YIJ1€BOAOPOAbI
Tema 1.4.1. ANKUHBI Copep:xanue yueOHOro MaTepuana 2
1. | DnexTpoHHOE U MPOCTPAHCTBEHHOE CTPOCHHE alleTUIICHA U IPYTUX alKuHOB. ['oMonornueckuit
psia u obmast GopMyIa alKHHOB.
2. | Homenknarypa aneTuiIeHOBBIX yIJIeBOIOPOIOB.
3. | V3omepus MeXKIIacCOBasi, yIIEPOIHOTO CKEJIETa, MMOJOKEHUSI KPaTHOU CBSI3H.
OcobeHHOCTH peaklUui NPUCOEIUHEHUS O TPOHHOM Yriepoa-yriepoaHoi cBs3u. Peakuus
4. | KyuepoBa. [lpaBuno MapkoBHHUKOBa NPUMEHHUTEIbHO K aueTwieHaM. [loaBMXKHOCTH aToMa
BOJIOpo/ia (KUCIOTHBIE CBOMcTBAa alkUHOB). OKuCIeHUE alkuHOB. Peakuus 3eIMHCKOTO.
5. | IlpumeHeHune aneTUICHOBBIX YIIIeBOAOPO10B. [lonuBuHMIaLIETAT.
CrniocoObl monydeHus: ankuHoB. [lonmydeHue aneTwieHa NHPOIU30M MeTaHa M KapOUIHBIM
6. | meromom.
7. | JJabopaTOpHBIii OMBIT: U3TOTOBJIEHHE MOJIENIEN MOJIEKYIT aIKMHOB, X H30MEPOB.
JleMOHCTpaluy: MOJEIN MOJIEKYJbl aleTHIeHa M Jpyrux ankuHoB. llodydeHue aneTwieHa u3
KapOuaa KajblMs, O3HAaKOMJIEHHE C (HU3UYECKUMH M XHMMHUYECKMMU CBOWCTBAMM alleTUJICHA!
pacTBOPUMOCTh B BOJIE, T'OpEHUE, B3aUMOJEWCTBHE C OpOMHOW BOJOW, PacTBOPOM IE€pMaHraHaTa
kanus, corsimu menu (1) u cepedpa.
CamocTosTensHas pabora 0,5
BrinosiHeHne ynpa)kHEHUN Ha W30MEpHIO M HOMEHKJIATYPY aJIKMHOB.
Temal.5 6
ApoMaTnyeckue
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YIJaeBoaopoanl.

Tema 1.5.1. Apenbl

Copep:xanue yueOHOro MaTepuana

1. | ['oMonoruveckuii psijy apeHoB.

2. | beHzon Kak TmpeACTaBUTENb apeHoB. Pa3BuTue TMpencTaBiIeHU O CTpoeHUH OeH3ol’a.
CoBpeMeHHBIE TPEACTAaBICHUS 00 3JIEKTPOHHOM U TPOCTPAHCTBEHHOM CTPOCHUHM OEH30Ia.
OOpa3oBanue apomaTHuecKod m-cucTeMbl. ['omonoru OeH30a, UX HOMEHKJIaTrypa, oOrias
dbopmyna.

3. | Homenknarypa [uist JM3aMEIleHHbIX TPOU3BOAHBIX OEH30J1a: opmo-, Mema-, napa-pacioioKeHue
3aMECTUTEIICH.

Pu3nyecKue CBOMCTBA apEHOB.

XHUMHUYECKUE CBOMCTBA APEHOB.

[Ipumepsl  peakiuii  ANEKTPOPHILHOTO 3aMEIIEHUs: TaJOreHUpPOBAHHE, ATKWIUPOBAaHUE
(xarammzatopel Opunens—Kpadrcea), HuTpoBanue, cynbpupoBanue. Peaknuu runpupoBaHust U
MPUCOEANMHEHUS XJIopa K 6eH3011y. OCOOEHHOCTH XUMUYECKHX CBOMCTB TOMOJIOTOB O€H301a.

8. | B3aumHOE BIMSHHME aTOMOB Ha IPUMEPE TOMOJIOTOB apeHoB. OpHUeHTalMs B DPEAKIUAX
anexkTpoduibHOro 3amenienus. OpueHTantsl 1 u 2 poaa.

[IpuposHble UCTOYHMKM apOMaTHYECKHX  YIJEBOJOPOAOB. ApoMaru3alus ajlKaHOB U
[UKII0ANTKaHOB. AKUIUpOBaHue OeH307a.

No ok

JIeMOHCTpalnu: IapOCTepP)KHEBBIE M OOBEMHBIE MOJENTH MOJIEKysl O€H30lla M ero TOMOJIOTOB.
Pa3znenenue cMecu GEH3UH — BOJIa C MIOMOIIBIO JENUTENbHON BOpOHKHU. ['openune 6enszona. OTHOIIEHKE
OeHzonma K OpoMHOW BOJe M pacTBOpy mnepManraHata kamus. [lomyuenue HHUTpoOeH30MA.
O3zHakoMyieHHe C (DPU3MUECKUMU CBOWCTBAMU apOMATHUYECKUX VYTJIEBOJIOPOAOB C HCIOIb30BAHUEM
pactBoputenss «ConbBeHT». VI3roTOBJICHWE W HWCHOJB30BaHWE MpPOCTEHIIero mpubopa s
xpomatorpaduu. Ilomydenune OeHzona aekapOOKCHIMpOBaHHEM OeH30iHON KUCIOTHl. [lomyuenue u
paccioeHue HMylbcHM OeH30j7a ¢ BOJOW. PacTBopsitomias crnocoOHOCTh OeH3oja (IKCTpaKITus
OpPraHMYECKUX U HEOPraHWYEeCKUX BEIIECTB OEH30JI0M W3 BOJHOTO pacTBOpa HOJa, KpacHTelNei;
pacTBOpeHHE B OCH30JI€ BEIIECTB, TPYTHOPACTBOPUMBIX B BOJE (CEpPhI, OCH30MHON KUCIOTHI).

Tema 1.5.2. Pemienue
3aaa4

Conepxanue yueOHOro MaTepuasa
Haxoxaenne MosiekynsipHoil popMysibl OpraHHUECKOro BEIIeCTBa

CamocrosgrenpHas pabora:
Pemrenue 3anau

Tema 1.6. Ilpuponnsbie
HCTOYHUKH
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YIJ1€BOJOPOAOB
Tema 1.6.1. Copep:xanue yueOHOro MaTepuana 2
He¢r1b. Haxoxxaenue B mpupoze, cocTaB U pu3nveckue CBOUCTBa He(pTH. TOMIMBHO-2HEPTETHUECKOE
IIpoMbinIeHHAs 3Ha4yeHue Hedru.
nepepadorka HepTH [Tpombitnennas nepepadorka HepTH. PexTudukanus HedTH, OCHOBHBIE (ppaKIuy ee pa3aeseHus, X
HCIOJIb30BAHUE.
Bropuunas nepepabotka HedrenpoaykToB. PexTudukanys Ma3zyra npu yMEHbIIEHHOM JaBICHHH.
Kpexunr medgrenpoaykroB. Paznuunsie Buabl kpekuHra, padotsl B.I'. [llyxosa. M3omepuzanus
AJIKAHOB. AJIKMIIMPOBAHKE HETIPEICIbHBIX yIriIeBo10po10oB. Pudopmunr Hedrenpoaykros. Kauectro
aBTOMOOWJIBHOTO TOIIMBa. OKTaHOBOE YHCIIO.
JlaGoparopHble onbIThl: 1.0npenenenre Hanuyus HeNpeAeIbHbIX YIJIEBOJOPOI0B B OCH3UHE U
KepocuHe. 2.PacTBOPUMOCTb pa3InyYHbIX HEPTENPOAYKTOB (OEH3UH, KEPOCHUH, IU3€IbHOE TOILIUBO,
BaseJMH, napaduH) APYyr B IpyTe.
CaMocTtosTenbHas pabora: 1+1
Hamnucanne coobiienuii, co3anue mpe3eHTaluii mo TemMam.
Hed1b 1 e€ TpaHCHOPTHPOBKA KAK OCHOBA B3aUMOBBIT0JIHOTO MEX/IYHAPOJAHOTO COTPYIHUYECTBA.
Tema 1.6.2. Coneprxkanue y4eOHOro Marepuana 2
IIpupoanbliii n CpaBHeHue cocTaBa MPUPOJHOTO U MOIYTHOTO ra30B, UX MPAKTUYECKOE UCII0JIb30BAHHUE.
NONyTHLIA HeTsAHOM | OCHOBHBIE HANPABJICHUS HCIIOJIb30BaHUS KaMeHHOro yriisd. KokcoBaHMe KaMEHHOTO yIJis, BaKHeHIne
ra3pl. KameHnHbIii MPOJYKTHI 3TOT0 Ipolecca: KOKC, KAMEHHOYTOJIbHAsl CMOJIa, HaJIcMoJibHas Boa. CoeJMHeHMs,
yroJib: COCTaB, BbIJIeJIIEMble U3 KaMEHHOYTOJIbHOM cMoutbl. [TpoayKThl, mostydaemble U3 HaICMOJIBbHOM BOBI.
NpaKTHYecKoe DKOJIOTUYECKHE ACTIEKTHI 100BIYH, TEPEPAOOTKU U UCTIOIb30BAHUS TOPIOUNX UCKOTIAEMBIX.
npuMeHeHHne
Tema 1.7. 8,9
I'mapoxcuiabHbIe
COeIUHEHHU
Tema 1.7.1. Cnuptbi: | ConepxaHue yueOHOro MaTepHuasia 2

COCTaB, CTPOEHHE,
KJIaccupuranms,
HOMEHKJIATypa,
(puznyeckue u
XHUMHYECKHe CBOiCTBA
cnupToB. OTae/bHbIE
NpeacTaBUTEH

1. | Knaccudukaius CoupToB MO TUITY YTI€BOJIOPOAHOIO paguKaia, YUCITy THAPOKCUIILHBIX TPYII,
THUITy aTOMa yTJepo/ia, CBA3aHHOTO ¢ THUIPOKCHIIHON TPYIION.

DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOSHHE THIPOKCHIIEHOW TPYIIITHL.

BnusiHue cTpoeHust cnupToB Ha UX (pu3nyeckue cBoicTBa

MesxmoneKysipHast BOJOPOTHAS CBS3b.

I'omosnoruueckuil psa npeaenbHbIX OAHOATOMHBIX CIIUPTOB.

W3oMepust 1 HOMEHKIaTypa alKaHoJIOoB, X 001as Gopmyna

o UTEwWN
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aJIKAHOJIOB: MeTaHOJ, | /. | XMMHYECKHE CBOMCTBA CIIUPTOB. PeakmoHHas cioCOOHOCTh MPEAETbHBIX OJHOATOMHBIX
ITAHOJI, UX cnupToB. CpaBHEHUE KMCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U HEOPraHMYECKHX
NpUMEHeHHne coeanHeHui, conepxamux OH-rpynmy: Kucior, ocHOBaHUM, aM()OTEPHBIX COSAMHEHUH (BOJIBI,
cnupToB). Peakuuu, noarBepkaarole KUCIOTHbIE CBOMCTBA CIMPTOB. Peakiuu 3aMerienus
THJIPOKCHIIBHOM rpymiibl. MeXMONEKysipHas IeTHApaTaus ClIiupToB, YCIOBHs 00pa30oBaHus
IPOCTHIX 3PUPOB
8. | Cnoxxuble >(Upbl HEOPraHMUECKUX U OPTAaHMUECKUX KUCIIOT, PEaKLIUU 3Tepru(PUKAIIUH.
OxucneHue 1 OKMCIUTEIbHOE IeTHPUPOBAHUE CITUPTOB.
9. | CnocoObl moNy4YeHUs: CIUPTOB. | MAPOIM3 rajoreHankaHoB. [ mapartamus alkeHOB, YCIOBHUS €€
npoBezieHus. BoccranopiieHue KapOOHMIBHBIX COETUHEHHH.
10 | Meranou1, ero MPOMBIIUIEHHOE TTOTy4YeHHE U TIPUMEHEHNE B POMBINUIEHHOCTH. bronornyeckoe
. NieiicTBUE METaHOoIA.
11 | Cneunduveckne criocoObl MOTYYECHHUS 3TUIOBOTO cupTa. PU3HOIOTHUECKOEe AICHCTBIE ITAHOIA.
12 | JTaGopaTtopHsie onbIThL: 1. PexTudukanus cmecu stanon — Boja. 2.00HapyKeHue BOJIbI B
A3€0TPOMHON CMECH BOJIBI ¥ STUJIOBOTO CIHPTA.
JleMOHCTpaLuu: MOJIEST MOJIEKYJI CIIUPTOB. PacTBOpUMOCTh B BoJie ainkaHo10B. CpaBHEHHE CKOPOCTH
B3aMMOJICHCTBUS HATPUS C TAHOJIOM, MTPOIIAHOJIOM-2, 2-MEeTHIITPOoIIaHoioM-2. [lonydeHue 6pom
sTaHa u3 3TaHoia. [loaydyeHue auaTHIOBOTO 3hUpa.
CamocrosTenbHas paboTa o0yJyaroumxcs
Hanwucanue coobuienuii mo remam:
1. Meranon. DTaHon: 61aro uam 3107
2. AJKOTOJM3M M ero npoQuiakTHKa.
3. BrImosHEeHWE TPOEKTOB
Tema 1.7.2. Conepxanue yueOHOro MaTepuasa
MHoroaromubie 1. | MHoroaroMHble ciupThl. MI30Mepus 1 HOMEHKJIATypa MpeICTaBUTENEeH IBYX- U TPEXaTOMHBIX
cnupTthl. PeHo. CIHPTOB.
2. | OcoOEHHOCTH XHMHYECKIX CBOWCTB MHOTOATOMHBIX CIIUPTOB, MX Ka4eCTBEHHOE OOHAPYKECHHUE.
OTnenbHbIe MPEICTABUTENN: ATUIICHIJIMKOIb, TIUIEPHH, CIIOCOOBI UX MOTYYEHUs, IPAKTHUECKOE
IpUMEHEHHE.
3. | DNeKTpOHHOE U MPOCTPAHCTBEHHOE CTpOoeHUe (eHona. BzanmMHoe BiIusHuE apOMaTHYECKOTO
KOJIBIIA ¥ THIIPOKCHIIBHOU TPYIIIIBL.
4. | Xumuueckue cBOMcTBa (eHona Kak (YHKIMS €ro XUMHUYECKOro CTpOeHHus. bpomupoBanue

deHonma (KadecTBEHHasi peakius), HUTPOBaHHWE (MUKPUHOBAs KHUCJIOTa, €€ CBOWCTBA |
npuMmenenne). O0pa3oBaHue OKPAIIEHHBIX KOMIUIEKCOB C HOHOM Fe*. [Tpumenenue deHona.
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o. | [Tomryuenue deHoa B IPOMBIITUICHHOCTH.

JlemoHcTpanuu: PacTBOpuMOCTh B BOJIE STUIICHTIIMKOIIA, TIUIeprHa, (eHoa. BeitecHenue gpenomna us
(denomnsTa Hatpus. Peakius denona ¢ popmansaerunom. KauecTBeHHBIC peakIMy HA TIUIEPHH U
¢deHno. 3aBUCHMOCTh paCTBOPUMOCTHU (heHoJIa B BOJIE OT TeMIeparypbl. B3aumonelictBue deHomna c
pactBopoMm mienouu. Pacrio3HaBanue pactBopa eHomnsTa HaTpus. Pacrio3HaBanue BOJHBIX pacTBOPOB
(deHosa u rauiepuHa.

CamocrosTtenbHas paboTa 00yJaronmxcs 0,5
BrlnonHeHne TecToBbIX 3aJaHUi
Tema 1.8. Aabaeruanl 4.5
U KETOHBI
Tema Coneprxkanne y4eOHOro Marepuasia 2
1.8.1.Anbaeruan u 1. | IlonsiTue 0 KapOOHUIBHBIX COCTUHEHUSIX.
KETOHBI: 2. | DIEeKTPOHHOE CTPOECHUE KapOOHUIIBHON IPYIIIIBL.
romMoJiornyeckuii psig. | 3. | Mzomepus 1 HOMEHKJIATypa ajbJeTHAO0B M KETOHOB.
cTpoenue, usomepus, | 4. | Ousuyeckue CBONCTBA KAPOOHUIBHBIX COCTUHEHUH.
HOMEHKJIATYpa, 5. | XuMu4eckne CBOWCTBA albJETHIOB M KETOHOB. PeaknmoHHAas CIIOCOOHOCTh KapOOHMIIBHBIX
npuMeHeHHe coeuHeHui. Peakuumum OKMCIEHHS albJeruioB, KAaueCTBEHHbIC pEaKIUM Ha aJIbJCTUAHYIO
CBoiicTBa aJIbACTHAOB rpynny. Peakuuu nonukonaeHcanuu: o0pazoBaHue GpeHonodopMaabaeruaHbIX CMOI
U KeTOHOB. 6. | Anpaerusbl ¥ KeToHsl B pupoze. (3pupHslie Macia, (hepoMOHBI)
OtaenbHbIe 7 | [lonyueHne KapOOHMJIBHBIX COEIMHEHUN OKHUCIEHMEM CIHMPTOB, THUJpaTalydedl ajJKHUHOB,
NpeACTABUTETH OKHCIICHHEM YTJIEBOJIOPOJIOB.
aJbAern10B H KeToHOB | 8 | [IpuMeHeHne anbAerHI0B U KETOHOB B OBITY ¥ IIPOMBIIIUIEHHOCTH
9 | OtnenbHbIe IPEACTAaBUTENHN aNbAETHIOB U KETOHOB, CIIELU(PHUECKUE CITOCOObI UX MOIYYEHUS U
CBOMCTBA.
JleMoHCTpaluuu: MIapOCTepKHEBbIE W OOBEMHBIE MOJEIM MOJIEKYN allbJeTHAOB U KETOHOB.
[TonydyeHne yKCyCHOTO anbJerua OKUCIEHHEM 3TaHoja XpOMOBOW cMechio. KadecTBeHHBIE
pEaKIHMU Ha albJIETUIHYIO TPYIITY.
JlaGopatopHsbie onbIThl: 1.OKUCIIEHNE 3TaHONIa B 3TaHANIb PACKAJICHHON MEIHOI TPOBOJIOKOM.
2. [lonyuenue penondpopmanbAETUIHOTO MOJIUMEPA.
3. PacriozHaBaHMe pacTBOpa aleToHa 1 (hopManuHa.
CaMocTosTenbHas paboTa o0ydyaroumxcs 0,5

BrinosHeHne TECTOBBIX 3aJaHUil
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Tema 1.8.2. IIpakTH4Yeckoe 3aHATHE

N3y4yenne cBoiicTB N3y4yeHne pacTBOPUMOCTHU CIIUPTOB B BOJIE.

CIIMPTOB. OxucneHue ClupToB pa3IMuYHOrO CTPOEHUSI XPOMOBOI CMECH.
N3yuenne ITomyuyenue austriioBoro 3¢upa. [lomyyenue rauuepara meau.

BOCCTAHOBUTEILHBIX N3ydeHne BOCCTAaHOBUTEIBHBIX CBOWCTB  QNBJETHIOB: PEAKIUS  «CEPEOPSTHOrO  3epKajay,
CBOJICTB AJIbAeTrHA0B BoccraHoBieHue rTuapokcuaa meau (11)

Pazpea 1.9.
Kap0oHoBbIe KHCI0TBI
U UX NPOU3BO/HBIE.

Tema 1.9.1. Coneprxkanue yueOHOro MaTepuasa
IIpenensuere 1. | IonsiTHe 0 KapOOHOBBIX KUCIOTAX, UX Ki1accu(UKaIms.
OTHOOCHOBHBIC 2. | DneKTpOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KAPOOKCUIILHOM IPYIIIHIL.
KapOoHOBbIE 3. | Fomonornveckuii psiji mpeeabHBIX 0JTHOOCHOBHBIX KapOOHOBBIX KUCIIOT, UX HOMEHKJIATypa
KHCJIOTHI. H30MEpHSL.
4. | MexMomeKysipHbIe BOJIOPOIHBIC CBSI3U, UX BIMSHUE HA (PU3MUECKUE CBOMCTBA KapOOHOBBIX
KHCJIOT.

5 | Peakumu, WITIOCTPUPYIOIIKE KHUCIOTHBIE CBOMCTBA M CPABHEHHE MX CO CBOMCTBAMU
HEOpPraHM4YecKux KUcioT. O6pa3oBanue (HyHKIIMOHATBHBIX TPOU3BOJHBIX KAPOOHOBBIX KUCIOT.
Peakuuu stepuduxanym.

AHTUAPUABI KapOOHOBBIX KUCIIOT, UX MOTYYSHHE U IPUMEHEHHE.

OO6m1mre cnocoObI MOTYYEHUs: OKUCIICHUE aJTKaHOB, aJIKEHOB, IEPBUYHBIX CITUPTOB, aJIbJIETHIOB.
Baxxueiimue npenctaBuTend KapOOHOBBIX KUCIOT, UX OMOJIOTHYECKas POIb.

10 | Cneunduyeckne criocoObl MOTYYECHHUSI, CBOMCTBA U IPUMEHEHNE MYPaBbUHOM, YKCYCHOM,
MaJIbMUTUHOBOW, CTEAPUHOBOM, aKPUIIOBOM, METAKPUIIOBOM, OJICMHOBOM, JIMHOJIEBOU U
JIMHOJIEHOBO , IIaBeJIEBON 1 O€H30MHOM KHUCIIOT.

JlaboparopHble onbITH: B3anMoaeiicTBre pacTBOpa YKCYCHON KUCTIOTHI ¢ MAarHUEM, OKCHUIOM
nuHKa, Tuapokcuom xkenesa (1), pactBopom kapOoHaTa HaTpUsl U cTeapaTa Kajusl.

©O© o0 ~NOo

JleMOHCTpaluu: 3HAKOMCTBO ¢ (PU3NYECKUMHU CBOMCTBAMHU BaKHEHIINX KApOOHOBBIX KUCIIOT.
Bosronka 0eH30iHOM k1cnoThl. OTHOIIEHHE PA3IUYHBIX KapOOHOBBIX KHCIOT K Boje. CpaBHeHue pH
BOJHBIX PACTBOPOB YKCYCHOH U COJITHOM KUCIOT OAMHAKOBON MOJISPHOCTH.

Tema 1.9.2. Cino:xkubie | Coaeprkanue yaeOHOTO MaTepraia

3¢upsL Kupsel. Comn | 1. | CrpoeHne ¥ HOMEHKIIATYPA CIOXKHBIX 2(UPOB, MEXKKIIACCOBAs H30MEPHUS C KAPOOHOBBIMU
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KapOOHOBBIX KHCJIOT. KHCJIOTaMHU.

MpbLia 2. | CnocoObl momy4eHus CIOKHBIX 3¢upoB. OOpaTUMOCTh PeaKIuH 3TepUPUKAUU U PAKTOPHI,
BIIMAIOIINE HA CMEILIEHUE PAaBHOBECHS.

3. | OGpa3zoBanue cia0KHbIX NoaUdPUpoB. [loamsTunenrepedranar. JlaBcan kak npeacTaBUTEIb
CUHTETUYECKUX BOJIOKOH.

XUMHYEeCKUE CBOWCTBA U MPUMEHEHUE CIIOKHBIX A(UPOB.

XKupsl kak cnoxxubie 23¢upsl TnuepuHa. KapOoHOBBIE KUCIOTHI, BXOISIIINE B COCTAB KUPOB.
3aBUCUMOCTh KOHCUCTEHIIUU KHUPOB OT UX COCTABA.

XHUMHUYECKUE CBOKMCTBA KUPOB: TUIPOJIN3, OMBUICHUE, THAPUPOBaHUE. brosiornyeckas posib
KHUPOB, UX UCIIOJIB30BaHUE B OBITY U MPOMBIIUICHHOCTH.

8. | CrocoOb! moryueHus coieii: B3auMOeCTBIE KapOOHOBBIX KUCIIOT C METaJNIaMU, OCHOBHBIMHU
OKCHJ/IaMU, OCHOBAHUSIMU, COJISIMH; IETOYHON THIPOIHU3 CIOKHBIX d(DUPOB.

9. | XumuuecKkre CBOMCTBA COJIel KapOOHOBBIX KUCIIOT: THIPOJIH3, PEAKIIMA HOHHOTO OOMEHa.
Mpia, CYIIHOCTH MOIOIIETO AelcTBUsA. OTHOILIEHHE MbLIA K dKECTKOU BOJIE.

Cunrernueckue moromiue cpeactsa — CMC (eTepreHTsl), X MPEUMYIIECTBA U HETOCTATKH.
10 | Jlaboparopubie onbIThL: 1. O3HaKOMIIEHHE ¢ 00pa3aMu CIOKHBIX 3GUpOB. 2. OTHOIIEHHE
CJIOHBIX 3(PUPOB K BOJIE M OPraHUYECKUM BeliecTBaM. 3.BriBeieHre» sXHUpHOTo MATHA C
MTOMOIIIBIO CIOKHOTO ddupa. 4.PacTBOPUMOCTH )KUPOB B BOJE M OPTaHUYECKHX PACTBOPUTEIISAX.
5.CpaBHEHHE MOIOIIUX CBOMCTB X03siiicTBeHHOTO Mbu1a 1 CMC B JKeCcTKOU BOJIE.

No ok

JleMOHCTpalyu: MOJIy4eHUE IPUATHO MaXHYUIETO CI0XKHOT0 3gupa. OTHOILIEHHE CIMBOYHOTO,
10JICOJTHEYHOT'0 MAIIMHHOTO Macell K OpOMHOI BOJIE M pacTBOPY MepMaHraHata Kajius.

CamocrosiTenbHas paboTa 00yJaronmxcst
HarmucaHue coo0IeHu, pedeparos, co3aanne Npe3eHTALUH 110 TeMaMm:
1. 2Kupsl KaK NpoOIyKT MUTaHUS U XUMHUUECKOE CBIPBE.
2. 3ameHa )XKMPOB B TEXHUKE HETHUIIIEBBIM CHIPbEM.
3. Mbeuia: npomuioe, HacTosIIee, OyIyIIee.
4. Cpencrta rHTUEHBI HA OCHOBE KHCIOPOJIOCOIEPKAIIUX COSTUHEHHN.
5. CMC: nocTonHCTBa 1 HEIOCTATKA
6. BBINIOJTHEHHE MTPOEKTOB

Tema 1.10. YrueBoabl

Tema 1.10.1. IlonsaTue | Coxepxkanre yaeOHOTO MaTepraia

00 yruesopax, 1. ‘Knaccmbmcaunﬂ yriaeBoJoB. MOHO-, 1HM- W MOJMCAXapuibl, MPEACTABUTENN KaXJIOW TPYIIIbI
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KkjIaccupukanus. YIJIEBOJIOB.
Monocaxapuasbl. 2. | buonoruyeckas poJib yIriieBOJI0B, UX 3HAYCHUE B )KU3HU YEJIOBEKa U 0OLIECTBA.
I'iioko3a 3. | Monocaxapuabl. CTpoeHHe U ONITHYECKasi H30MEPHS MOHOCAXapHUIOB.
Wx xiaccudukanus mo 4uciay aTOMOB YIJepoja U IpUpojae KapOOHMIBHOU Irpymibl. DopMylibl
Ouiepa u Xeopca JUisl ©300paxeHUs] MOJIEKYJ MOHOcaxapuoB. OTHECEHUE MOHOCaXapua0B K
D- u L-psny.
4. | Baxueiue NpecTaBUTEIN MOHO3.
5. | CrtpoeHue MoJIeKyJIbl ITIIOKO3bI U €€ (hru3nueckue cBoicTBa. Tayromepus.
6. | XuMuyecKkre CBONCTBA IIIFOKO3BI: PEAKIMH IO ANBJCTUAHON Tpymme («cepedpsHOoro 3epkajiay,
OKHCJICHHE a30THOM KHUCIOTOH, TMApHUpOBaHue). Peakiiuu rioKo3bl KaKk MHOTOAaTOMHOTO CIHMPTa:
B3aUMOJCICTBUE IIIOKO3bl € ruapokcuaoM Meau (ll) mpu xomHaTHON Temmeparype H
HarpeBaHuu Pasznuunble TUIBI OpoXKeHUs ( CIUPTOBOE, MOJIOYHOKHCIIOE).
7. | I'moko3a B ipupoe.
8. | buonoruueckas poJyib ¥ IPUMEHEHHE ITIFOKO3BL..
9. | JJabopatopHbI€ OIBITH: 03HAKOMJICHUE C (PU3NICCKIMH CBOHCTBAMU TITFOKO3HI.
Hemonctpauuu: OOpas3ibl  YriaeBoJoB U U3Zenuil M3 Hux. BsanMmoneiicTBue TIiIOKO3BI €
(yKCHHCEPHUCTON KUCIOTOM.
CaMocrosTenbHast paboTa 00yJyaroumxcs:
Hanucanue coo01iennii, co3ianue mpe3eHTanuii mo TeMam.
1. VYrneBoasl U UX poJib B )KUBOU MPUPO/IE.
2. T'moko3za.
3. CrpoeHue IIItOK03bl, ICTOPHS UCTIOTH30BAHUSI.
4. BpINoJHEHUE POEKTOB
Tema.1.10.2. Coneprxanne y4eOHOro Marepuania

DpyKTO3a KAK H30MeEp
rJII0K03bl. [IeHTO03BI.
Pubo3a n
ae3okcupudosa.
JAucaxapuiabl

1. | CpaBHeHHE CTPOCHHUS MOJIEKYJBI 1 XUMUYECKUX CBOMCTB ITIOKO3bI B (ppykTO3bl. DpyKTO3a B
IpUPOJIE U ee OMOJIOTUYECKas POJib.

2. | IlenTo3sl. Pubo3a u nezokcuprudo3a Kak MpeCTaBUTENN albA0NeHTo3. CTpoeHrEe MOJEKYIL.
Crpoenne aucaxapuoB. Crioco0 cousieHeHus UKIOB. BoccTanapnmuBaronye u
HEBOCCTAaHABIIMBAIOIINE CBOMCTBA AMCAXapUJIOB KaK CIIEICTBUE COWICHEHUS IIUKIIa
CtpoeHne u XUMHUYECKHE CBOMCTBA Caxapo3bl.

TexHoMornuecKre OCHOBBI MPOU3BOJICTBA CAXAPO3BI.

JlakTo3a 1 ManbTO3a KaK M30MEPhI Caxapo3bl.

JlabopaTopHBIil OMBIT: 03HAKOMJICHHE C (PU3NYECKUMU CBOWCTBAMU caxapo3bl. KuciaoTHBIM

.

No ok
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THJIPOJIU3 CaXapO3bl.

JleMOHCTpauuu: TOJy4eHHE caxapaTa KajblUsl W BBIICIEHUE caxapo3bl U3 pacTBOpa caxapara
kanpiusa. OTHOLICHHE caxapo3bl U MaibTo3bl K CU(OH), nmpu HarpeBaHuH.

CamocrodrenbHas paboTa 00yJarouIXCs:
Harmmcanne coobmennii o teme: ®pykrosa, [lentossl. Jlpcaxapuisl.

Tema 1.10.3. Coneprxanue yueOHOro MaTepuasa
IMoancaxapuasbl. 1. | Obuiee cTpoeHue MoIKMcaxapuaoB.
I'iimkoren. 2. | CTpoeHune MOJEKYIBI Kpaxmaia, aMiI03a U aMIJIOTIEKTHH.
Hemnnrono3a. 3. | ®usnueckue CBOMCTBa Kpaxmala, €ro HaxXOXJACHHEe B NpHUpoJe U OUOJIIOTHYECKas pOIlb.
['nukoreH.
4. | Xumuuyeckue cBOHCTBa Kpaxmana. CTpoeHHE 3JIEMEHTAapHOTO 3BEHa IEJUTI0NO03bl. BiusHue
CTPOCHUS MOJIMMEPHON IeNr Ha (PU3MYECKHee U XUMHUYECKUE CBOWMCTBA LEIUTIONO3bI [ maponu3
LEJUTION03bI, 00pa30BaHKE CIOXKHBIX YPUPOB C HEOPraHMUYECKUMH U OPTAaHUYECKUMU KHCIIOTaMHU.
5. | IlonsiTre 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTAaTHBIM MIEJTK, BUCKO3a.
6. | Haxoxzaenue B mpupoje u Ouonoruyeckas pojib HeJUTHOI03bI.
7. | CpaBHEHUE CBOMCTB KpaxmaJia U IIeJIIH0JI03bI.
8. | BrimonHenue nabopaTopHOI paboThl. 3HAKOMCTBO ¢ 00pa3naMu nojaucaxapuaoB. OOHapyxeHue
Kpaxmajia ¢ IOMOIIbIO0 KaueCTBEHHOW peakIuu B MeJie, Xjeoe, orypTe, MaprapuHe, MakapOHHBIX
U3JIENNSIX, KpyIax.
9. | JIaboparopHble onbITHL: 1.3HaKOMCTBO ¢ 0Opa3namu momucaxapuaos. 2. OOHapykeHHe Kpaxmaia
C TOMOLIbI0 KAuyeCTBEHHOH peakiuu B Mezae, Xxjebe, Horypre, MaprapuHe, MaKapOHHBIX
U3JIEeNUSIX, KpyIax.
HemoHcTpauuu: O3HakomiieHHE ¢ (PU3MUYECKMMM CBOMCTBAMH KpaxMmana M lemnoio3sl. Habyxanue
LIEJUTI0JI03B] U KpaxmMana B BoJe. [lonydenne TpuHuTpaTa 11euir0103bl. Komleknns BOJIOKOH.
CamocrodrenbHas paboTa 00yJaronmxcs
Hammcanne coobmennii coznanue npeseHtanuii mo teme: [lomcaxapusl.
Tema 1.10.4. IIpakTnyeckoe 3andaTHE
PacrBopumocTh N3ydenne pacTBOPUMOCTH KapOOHOBBIX KHUCJIOT B BOJIE.

KapOOHOBBIX KHCJIOT B
Boje. CBoiicTBa
YKCYCHOM KHMCJIOTHI
OMbLIIeHHE KUPOB.
IIpakTHyeckas padora

N3ydeHnne CBOICTB YKCYCHOW KHCIIOTBI: B3aUMOJECWCTBUE C METAJUIAMU, OCHOBHBIMU OKCHIAMH,
OCHOBaHUAMH, coisiMH. [lomydeHue nzoamuiioBoro 3¢gupa ykcycHOW KHCIOTh. CpaBHEHHE CTENEeHU
HEHACBIILIEHHOCTH TBEPJIOTO U JKUKOTO KHUPOB.

OwmbuieHue xupoB. [lonydyeHue mMbula U U3y4EHHE €ro CBOWMCTB: NMEHOOOpa30BaHUE, PEeaKIMd MOHHOTO
oOMeHa, THPOJIN3, BbIJIeJIeHHEe CBOOOTHBIX )KUPHBIX KHCIOT
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10 TeMe «YTJIeBOAbD»

[TpoBeneHue peakiuii, XapaKTepHBIX TS TIIFOKO3BI: PEaKIHsl «cepeOpsiHOTo 3epkarnay. BzaumoneiicTeue
TIIOKO3bI ¢ TUAPOKCcHIoM Meau (1) mpu pasmuvHBIX TeMIeparypax.

JlelicTBE aMMHAYHOTO PacTBOpa OKcHa cepedpa Ha caxaposy. OOHapyKEHHE JTaKTO3bI B MOJIOKE.
JelicTBue Hoga Ha Kpaxmall.

Tema 1.11. 12
AMHHBI.
AMHHOKHCJIOTBI.
beakn
Tema 1.11.1. Copep:xanue yueOHOro MaTepuana 2
Kuaccupuxanus u 1. | IHonstue 06 amuHax. [lepBudnbIie, BTOpHYHBIC U TPETUYHBIE aMUHBI. Kiaccudukanus aMHHOB 110
H30MepHUsi AMMHOB. THUITY YIJI€BOJOPOIHOIO paJuKajia U YACIy aMUHOTPYII B MOJIEKYJIE.
Xumuyeckue 2. | I'omonorndeckue psiibl MPEACTbHBIX aMM(paTHIeCKUX M apOMATHUYECKUX aMUHOB, M30MEpHUS H
CBOIICTBA aMHHOB. HOMEHKJIaTypa.
IIpumeHnenne u 3. | AMHHBI KaK OpraHMYeCKHe OCHOBAHHS, X CPAaBHEHHE C AMMHUAKOM U JIPYTHMHU
NoJiy4yeHHe aMUHOB. HEOPraHUYECKMMHU OCHOBAHUSIMU
4. | CpaBHEHHE XUMHUECKUX CBOWCTB aTM(aTHUECKUX U apOMaTHIECKUX aMHHOB. OOpa3oBaHue
aMUJI0B. AHUJIMHOBBIE KPACUTEIN.
5. | [lonstue o cuHTeTnyecknx BookHax. [lonraMuipl 1 moJMaMUAHbIE CHHTETHYECKHE BOJIOKHA.
6. | Ilomyuyenue amuHoB. PaboTsl H.H.3ununa.
7. | JlaboparopHble onbIThI: 1.M3roToBieHNne HIapOCTEPKHEBBIX U 0OBEMHBIX MOJIENEH N30MEPHBIX
amMHHOB.2.DU3MUeCcCKue CBOICTBa METUIIAMHUHA: arperaTHOE COCTOsIHME, 1IBET, 3a1ax, OTHOIIEHHE
K Bojzie. 3.I'openue Mmetunamuna. 4.B3anmoielicTBre aHIJIMHA U METUJIAMUHA C BOJOU U
KkucaoTaMu. 5.0OKpanvBaHie TKaHEW aHUIMHOBBIMY KPACUTEISIMH.
JeMoHcTpanyu. @U3nyecKre CBOMCTBAa METHJIAMHUHA: arperaTHOE COCTOSTHUE, IIBET, 3a1aX, OTHOLICHUE
Kk Boze. ['opeHne merwiamuHa. B3aumoneicTBHE aHWIMHA M METHWJIAMHUHA C BOJOW M KHCIOTaMHU.
OxpaivBaHye TKaHel aHWJIMHOBBIMU KPAaCUTEIISIMU.
CamocrosTenbHasg padbora 00y4Jarommuxcs - 0,5
BrImmosiHeHHE TECTOBBIX 3aIaHUN
Tema 1.11.2. Coneprxanne yueOHOTO MaTeprasa 2
AMHHOKHCIOTBI 1. | IlonsTue 00 aMUHOKHCIIOTAX,
2. | KMaccu(UKaIMs U CTPOECHHE.
3. | OnTuueckas M30MepHst O-aMHHOKHCIIOT.
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HomeHxiarypa aMMHOKHUCIIOT.

JIBOMCTBEHHOCTh KHMCJIOTHO-OCHOBHBIX CBOMCTB AMHUHOKHUCJIOT M €€ MNPUYUHBL. bumomnspHeie
noHbBI. Peakmum koHAeHcanuu. [lentuaHas cBs3b.

6. | CuHTeTHYECKHE BOJIOKHA: KamnpoH, 3HaHT. Kiraccudukanmsi BOJIOKOH.

7. | IomydeHne aMMHOKHCIIOT, UX IPUMEHEHHE U OMOIorHIecKkast QyHKINU.

ok~

Hemonctpanun: O0Hapyx)eHue QYHKIIMOHAIBHBIX TPYI B MOJICKYJIaX aMUHOKHCIIOT. HeliTpanu3arnus
LIEJI0YH AMUHOKUCI0TON. HerTpanu3anus KucioTbl aMUHOKHUCIIOTOM.

CamocrosrenbHas pabora 00y4Yarommxcs :
BrinoiHeHne TecTOBBIX 3aaHU

0,5
Tema 1.11.3. Copep:xanue yueOHOro MaTepuana 2
Beakn kak 1. | Benku kak npuUpoOIHBIC MOIMMEphl. [lepBuyHas, BTOPWUYHAS, TPETUYHAS W UYCTBEPTHYHAS
NPUPOAHBIE CTPYKTYyphI OenkoB. DuOpuiisipHbie U TIOOYISApHBIE OCIKH.
MOJIMMepPbI 2. | XuMU4YeCKHEe CBOMCTBAa OEIKOB: TOPEHHE, JEHATypalus, THIPOJIN3, KadyeCTBEHHBIC (I[BETHHIC)
peaKIuu.
3. | buonornyeckue ¢yHKuMHM OETKOB, UX 3HAYeHHWE. benkn  Kak KOMIOHEHT numu. [IpoGmema
4. | 6enKOBOTO TOJIOAAHUS U TTYyTH €€ PeIIeHHUS.
JlabopaTopHsbie onbITh: PacTBOpeHHe 0eIkoB B BoJie U UX Koarysius. OOHapyx)eHue Oenka B
KYPUHOM SIIIE, MOJIOKE.
JIeMOHCTpanuu: pacCTBOPEHUE M OCAXKICHUE OEIKOB.
CaMocrosTenbHast paboTa 00y4yaroumxcs: 1
Hanucanue coobuenuii, peeparos, co3iaHue Mpe3eHTALUI 110 TeMaM:
1. HexBaTka mpoOAOBOJILCTBHS Kak IiIoOanbHas mpodiieMa OeIKOBOTO TOJNOJAHUS U MyTH e€
peLeHMs.
2. buonormdeckue GpyHKIMH OeKa.
3. benkoBas o0CHOBa UMMYHUTETA.
4. BhINOIHEHUE TIPOEKTA 2
Tema 1.11.4. IIpakTnyeckoe 3ansTHE 2

OoOpa3oBanue coJeit
aHUWJIMHA.
OoOpa3oBanue coJeit
rJMIHMHA.

Peaxkuuu 0esikoB

OO6pazoBanue coyieli aHUITNHA.

BpomupoBanue anunuHa.

O6pazoBanue coseli rmiuHa. [lomydeHne MeTHOM COJY TIIMIIHHA.
Jlenatypanius GENKoB.

[IBeTHBIE peakuu OEIKOB.
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Tema 1.12. 7
A3oTcoaepikamue
rerepouMKJInYecKue
coeJUHEeHHUS.
HyxkJienHoBbIE
KHCJIOThI.
Tema 1.12.1. Copepxanne yaeOHOTo MaTepuana 2
Hyxuiennosbre 1. | HyKJI€MHOBBIE KMCIOTBI KaK IIPUPO/IHBIE TTOJTUMEDBI.
KHCJIO0TBI. 2. | Hyk1eoTupl, UX CTPOEHUE, IPHMEPBIL.
Hykaeoruapl. AT® m | 3 | AT y AJI®, ux B3aHMOIPEBpPALIEHHE U POJIb HTOrO IIPOLECCa B IPHPOIE.
AL®. Mousitne THK | 4 | [Tougrue JHK n PHK. Crpoenne JIHK, ee nepeuuHas u BropuHas CTpykTypa. PaGots @.
u PHK. buocunre3 Kpuka u JI. YorcoHa.
benrka B KIeTKe 5. | KoMIIIeMEHTapHOCTb a30THCTHIX OCHOBAHMIA.
6. | Permmmkarnus JTHK.
7. | Ocobennoctu crpoenusi PHK. Tunst PHK 1 ux 6uonornyeckue Gpynkuuu. [lonstie o Tponanom
KoJie (KOJIOHE).
8. | buocunTte3 Oenka B KUBOU KIIETKE.
9. | JIaboparopHsIii onbIT: M3roTOBICHNE 00BEMHBIX U MIAPOCTEPKHEBBIX MOJIENEH a30THCTHIX
OCHOBaHUM.
CamocrosTenbHas paboTa o0yyaroumxcs 1
3anoxHeHne TabIuIbI
Tema 1.12.2. I'ennan Coneprxkanne yueOHOT0 MaTepuasia 2
HHJKeHepHs U 1. | buorexHonorus
OuorexHoorus 2. | 'ennas unxeHepus.
3. | Tpancrennbie GOpMBI pacTEHHUI U )KUBOTHBIX
HemoncTpanuu: O6pa3ipl IPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PACTEHUH U )KUBOTHBIX .
JlexapcTBa 1 Tipenaparthbl, U3TOTOBJICHHBIE METO/IaMH T€HHOW WH)KEHEPUH U OMOTEXHOJIOTHH.
CaMocrosTenbHast paboTa 00yJyaroumxcs: 1+1
Cosznanue npe3eHTanuii, Hanucanue pedeparoB 1Mo TeMe
Tema 1.13. 8
buoJiornyeckn
aKTHBHbIE
cOoeIMHEeHUsl
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Tema 1.13.1. Copepxanne yaeOHOT0 MaTepuana
BuramuHbl
1. | lonstue o BuramunHax. x knaccudukanus u o6o3naueHne. Hopma nmorpedieHus BATAMHUHOB.
2. | BogopactBopumsie (Ha npumepe ButamuHoB C, rpynnsl B u P) u sxupopactBopumsie (Ha
npumepe BUTaMuHOB A, D u E). ABUTaMHHO3bI, THIIEPBUTAMUHO3b] U TUIIOBUTAMUHO3BI, UX
poQUITaKTHKA.
CaMocrosTenbHas paboTa 00yJyaronmxcs:
[ToaroroBka cooOIeHM, HaKCaHUe pedepaToB, CO3TaHUE MPE3CHTAIUH 110 TEMaM:
1. Butamunsl. [IpodunakTiku aBUTaMHHO30B.
2. BrImonHeHNE MPOESKTOB
Tema 1.13.2. Coneprxkanue yueOHOro MaTepuasia

®epmentsl. IlonsTe
0 rOpMOHAX.
JlekapcrBa.

Kparkue
HCTOPHYECKHE
CBe/IeHHS 0
BO3HMKHOBEHHHU H
pa3BUTHH
XHMHOTEePANHHU

1

2

[TonsiTHe 0 pepMeHTax Kak 0 OMOJOrMUECKUX KaTajln3aTopax OEeIKOBOM MPUPOJIBI.

OCOOEHHOCTH CTPOCHUS U CBOMCTB B CPABHEHUU C HEOPTAaHUYECKUMH KaTaJIH3aTOPAMHU.
Knaccugukarus pepmentoB. OCOOEHHOCTH CTPOECHHUS U CBOICTB (DEPMEHTOB: CEJIEKTUBHOCTD U
3¢ (HEeKTHBHOCTD.
3aBUCUMOCTb AKTUBHOCTHU (DePMEHTOB OT Temreparypsl U pH cpenpbl.
3HaueHue pepMeHTOB B OMOJIOTMH U IPUMEHEHHUE B IPOMBIIUIEHHOCTH. .

[TonsiTHE O rOpMOHAX KaK OMOJOTMYECKH aKTUBHBIX BEILECTBAX, BHIIOIHSIOMUX YHIOKPUHHYIO
PEryISILMIO )KU3HENEATEIbHOCTH OPTaHu3MOB

Knaccugukaius ropMOHOB: CTEpOH/IbI, TPOU3BOIHBIE AMUHOKHCIIOT, MTOJIMIENTHIHBIE U
OenkoBble TOpMOHBL. OTENbHBIE IPEACTABUTENN: ICTPAANOI, TECTOCTEPOH, HHCYIINH, aipEHANINH.
[ToHsiTHE O NIeKapcTBaX KaK XUMHOTEPANIeBTUYECKUX  Iperaparax.

['pymmbl iekapcTB: cyabhaMubl (CTPENTOLUN), aHTUOUOTHKY (MTEHULUIIINH), aHTUTUPETUKU
(acmiupuH), aHAJIBIETUKY (aHATBTHH).

MexaHu3M 1eHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOCHNUE MOJIEKYII,

IPOTHO3UPOBAHKME CBOWCTB Ha OCHOBE aHAJIN3a XUMUYECKOTO CTPOEHHsI. AHTUOMOTHKH, UX
KJIacCU(UKaLUs IO CTPOEHUIO, TUILY U CIIEKTPY JeicTBUs. bezonacHble cnocoObl MpUMEHEHMS,
JeKapCTBEHHbIE (POPMBI
BrimonHenune nabopaTopHbIX ONBITOB. VcTibITaHHE PaCTBOPUMOCTH a/Ip€HAIMHA B BOJIE U COJISTHOM
kucinote. OOHapy)XeHue aclupruHa B TOTOBOM JIEKapCTBEHHOU (hopMe.

JlaGopaTtopHubie onbIThL: 1. McnibITaHne pacTBOPUMOCTH aJpeHAMHA B BOJIE U COJISTHOM KHCIIOTE. 2.

OOHapyxeHue acruprHa B TOTOBOH JIEKapcTBEHHOU (opme

JleMoHCTpanuu: miakat ¢ M300paKeHUEM CTPYKTYPHBIX (OpMyn ACTpajuoja, TECTOCTEpPOHaA,
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anpeHanuua. BzaumopeiictBue agpeHainia ¢ pactsopom xjopuna xenesa (111). benkosas npupona
WHCYJIMHA ( [[BETHAs peakius Ha Oenku). [nakatel ¢ popmynamu amua cyib()aHUIOBOW KUCIOTHI,
TUTUAPO(OINEBON KUCIOTHI M JIOKHOW AUTHAPO(MOTUEBONW KHUCIOTHI, OCH3WINCHULMILINHA,
TETPAIMKINHA, e)OTaKCuMa, aCIIUpUHA.

CaMocrosTenbpHas pabora

[TonroroBka coobuieHui, HanMcanue pedepaToB, CO3AAHKUE MTPEICHTALMIM 110 TeMaM: 1

DepMEHTHI.

JleiicTBre TeKapCTBEHHBIX MpenapaToB. Pe3ynpTaTsl «caMOIeueHUS .

I'opmoHBI.
Pazgen 2. O0mas wu 102,5
Heopranuueckas
XUMMUS
Tema 2.1. Xumus — 9
HAyKa 0 BellecTBax
Tema 2.1.1. CocTaB Coneprxanue yueOHOT0 MaTepuasa. 2

Bewecrsa. Usmepenne
BeLIeCTBA.
ArperarTssoie
COCTOSIHMS BellecTBa

Xummnueckue 31eMeHThl. Croco0bl CYIIECTBOBAHUSA XMMUYECKHUX 3JIEMEHTOB: aTOMBI, IPOCThIE U
CJIOKHBIE BEIIECTBA.

BeriecTBa MoCTOSHHOTO ¥ IEPEMEHHOIO COCTaBa.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

BemiecTBa MOJIEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHUS.

CniocoObl 0TOOpaKeHUSI MOJIEKYJI: MOJIEKYIISIPHBIE U CTPYKTYpPHBIE (POPMYJIBL; IAPOCTEPKHEBBIE
U MaciTabHble npoctpancTBeHHble (CTioapTa-bpurineda) Moaenu MoKyl

Macca aTromoB 1 MoJieKyJl. AToMHasi eIMHUIA MacChl. OTHOCUTEIbHBIE aTOMHAs U

7. | MOJEKyJIspHasi Macchl.

8. | KomudecTBo BemecTBa v €AMHUIBI €70 H3MEPEHHS: MOJTb, MMOJITh, KMOJTb.

9. | Yucno ABoraapo. MosnsipHast Macca.

10 | Teepmoe (kpucTayuIHUecKOe M aMOp(HOE), KUIKOE U Ta3000pa3HOE arperaTHbIe COCTOSHUS

11 | Bemectsa.

12 | 3akoH ABOTAJPO U €T0 CIIEACTBHSI.

13 | MonsipHbIil 00BEM BELIECTB B Ta3000pa3HOM COCTOSTHHH.

14 | OGbpenuHEeHHBI Ta30BBIA 3aKOH U ypaBHeHHEe MeHneneeBa—Kalinepona

JlaGopaTopHbIii onbIT: MI3roToBieHne Moiesaei MoJeKyl HEKOTOPBIX OpraHUYECKHUX U

orwdPE

o
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‘ HCOPTraHNYCCKUX BCIICCTB.

Jemoncrpanuu: OMbITh, WUTFOCTPUPYIONIUE 3aKOH COXPaHEHHUs Macchl BemecTB. Habop Mopenei
aTOMOB M MOJIEKYJl. HeKoTOpbIe BemecTBa KOJMIECTBOM BemecTBa 1 Moyib. MoJielib MOJIIPHOTO
o0BeMa ra3os.

CamocrosrenpHas padora 00yYarommxcs
Perrenue pacueTHbBIX 3a1a4.

Tema 2.1.2.
Cmecu. MaccoBasi 1
o0LeMHAad 01U

KOMIIOHEHTOB B CMeCH

Conepkanue y4eOHOro MaTepuaia

1. | Cmecu, BUIBI CMECEH.

2. | Paznmums Mexy CMECSIMU U XUMUYCCKUMU COSMHCHHUSIMH.
3. | MaccoBag 10J1s1 KOMIIOHEHTOB CMECH

4. | O6beMHas 10JIM KOMIIOHEHTOB CMECH.

CamocrodrenbHas pabora 00yJaroumxcs
Pemrenne pacueTHsIX 3a1a4.

Tema 2.1.3.
H3roroBiieHune
MojeJieil MOJIEKYJT
HEKOTOPbIX
OPraHMYecKux u
HEOPraHU4YecKHuX
BellecTB.
OuuncrTka BemecTB
(puiabTpoBanneM u
TUCTHJLISIIMEH.
OuncTKa Belecrs
nepeKpucTaIIn3a-
nuen

IIpakTH4yeckoe 3aHATHE

1. CrtocoObI OYUCTKH CMECEH.

2.0uucTKa BemecTB punbTpoBaHueM, AucTuuisAnreld. OuncTka BeIecTB MePeKPUCTATUIU3AIHCH.
3. M3roToBnenne Mojierneil MOJIeKyJl HEKOTOPBIX OPTaHMYECKUX U HEOPTaHWYECKHUX BEIIECTB.

Tema 2.2. CTpoenue
aroma

Tema 2.2.1.
CoBpemMeHHbIE
npeacTaBJeHHS O
CTPOEHHH aTOMA.
CocTaB aTOMHOI0

Conepkanre yaeOHOro MaTepuana

1. | Joxa3aTenbCcTBa CIOXKHOCTU CTPOCHHS aTOMa: KaTOJHBIE U PEHTI€HOBCKHE JTy4yH, PoTo3PPexT,
paz0aKTUBHOCTb, SIEKTPOJIN3.

2. | IlmanerapHas moneis atoma 3. Pesepdopaa.

3. | Ctpoenne aroma no H. Bopy.
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siapa. Atom — cioxkHasi | 4. | CoBpeMeHHbIE IPECTABICHUS O CTPOCHUU aToma. KoprycKymsspHO-BOJIHOBOM J1yajl3M YacCTHIL
YacTuua MHUKPOMHUPA.
DJIEeKTPOHHbIE 5. | CocTaB aTOMHOIO S/pa - HYKJIOHBI: IIPOTOHBI U HEUTPOHBI.
KOH(pUrypauuu 6. | M3oTomnsl U HYKJIKUIBL. Y CTOWYMBOCTB SIIIED.
aTOMOB XUMHUYECKHX 7. | DnexTponHas 000j04Ka aToMOB. [IoHsTHE 00 3JIEKTPOHHOM OpOUTAIH U STEKTPOHHOM OOJIaKe.
3J1eMEHTOB 8. | KBanToBble uncna: riaaBHoe, opOUTaibHOE (TOOOYHOE), MATHUTHOE U CIIMHOBOE.
Pacnpenenenne >IEKTPOHOB IO SHEPreTHUYECKHM YPOBHSAM, IOAYPOBHSIM W OpOUTAISAM B
9. | cOOTBETCTBUU C IPUHLUIIOM HaUMEHBIIEH SHEPrui,
10. | Ipunnumnowm ITaynu u npaBuiom ['yHaa.
OJEeKTPOHHbIE KOHPUTypallMi aTOMOB XMMHUYECKHX 3JIEMEHTOB
BasneHntHbpie BO3SMOXHOCTH aTOMOB XUMHUYECKUX JJIEMEHTOB
DeKTpOHHAs KIIacCH(DUKAINS XUMUUSCKUX dJIEMEHTOB: S-, P-, d-, f-amemMeHThI.
JIaGoparopHblii onbiT: HabmtoieHne CeKTpOB UCIYCKAHUS U OTJIOLIEHHS COEIMHEHUN
XMMHUYECKHX 3JIEMEHTOB C IOMOIIBIO CIIEKTPOCKOIA.
CaMocrosTenbHast paboTa 00yJyaroumxcs:
Beinonsnenue ynpaxxHeHui
Tema 2.3.
IHepuonuyeckni
3aKOH M
Ilepuonuyeckas

CHCTEMAa XHMHYECKHUX
ssnemenToB J[.U.
MennaeaeeBa

Tema 2.3.1. OTkpbITHE

Copep:xanue yueOHOTO MaTepuana
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Ilepuoauyeckoro
3aKOHA.
IHepuoauveckuii
3aKOH U CTPOEHHE
aroma. U3oTomnbl.
3axkon Mo3sin.
Hepuoguveckas
CHCTEMA M CTPOCHHUE
aroma.
IMepuoanueckne
H3MeHEeHUsl CBOMCTB
3JIEMEHTOB.

o UTE W

10

[TpeanockUIKy: HaKOIUIEHUE (PAKTOIOTHYECKOTO MaTepurana, paboTsl npeamecTBeHHukoB (M.B.

Hebepeiinepa, A.D. lllankyprya, Jx.A. Hetonennaca, JI.FO. Meiiepa), cbe31 XUMHKOB B
Kapncpyn, itnunoctHele kadyectBa J[.M1. Menneneesa.

Ortkpeitue .M. Menaeneessim [leprnoandeckoro 3akoHa.

N3otonbl. CoBpeMEHHOE MOHATHE XUMUYECKOT0 AIeMEHTa

3akoHoMmepHOCTh I'. Mo3znu.

CoBpemennas popmynupoBka [leproaudeckoro 3akoHa.

[Tepuoanueckas cuctema u crpoenue aroma. dusndeckuii CMbICT TOPSIKOBOTO HOMEpa
DJIEMEHTOB, (PH3UIECKHUI CMBICIT HOMEPOB IPYIIIIBI H IEPHOIA.

[Tepuoanyeckoe N3MEHEHUE CBOWCTB AJIEMEHTOB: paJyca aToMa; YHEPTUU HOHU3ALINH;
ANEKTPOOTPHUIATEIILHOCTH.

[TprunHBI U3MEHEHUS METAIUTUYECKIX U HEMETAJUIMYECKUX CBOWCTB AJIEMEHTOB B IpyInax u
Mepuoiax, B TOM YKCiIe OONBIINX U CBEPXOOIBIIHNX.

3nauenue [lepuoanueckoro 3akona u I[lepuoanueckoil cucteMbl XUMUYECKUX 3jieMeHToB /.M.
MenneneeBa AJi pa3BUTHS HAYKU U IOHUMAHHUS XUMUYECKON KapTUHBI MUPA.
JlabopartopHslii onbiT: CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, OKCUAOB U THIPOKCHJIOB
sanemenToB |1l mepuona

Hemonctpanun: Paznuunbie BapuaHThl Tabauibl [leproanyeckoi CHCTEMbI XUMHUECKUX 3JIEMEHTOB
J.1. MenneneeBa. OOpas3iibl MPOCTHIX BEIIECTB, OKCUAOB U THAPOKcHI0B 3neMeHToB |l mepuoaa

CamocTtosTenbHas padoTa 00yJarommxcs. 1
CocTtaBrieHre KpoccBOp/ia Mo MOHATHITHOMY aIlnapary
Tema 2.4. CTpoenne 2,5
BelecTBa
Tema 2.4.1. Coneprxanne y4eOHOT0 MaTepuasa 2
[HonsiTHe 0 1. | Tumbl XUMHYECKUX CBSI3€H: KOBATCHTHAs, HOHHAs, METAJUIMUECKAst U BOJAOPOIHAS.
XMMHYECKO# CBSI3H. 2. | KoBaneHTHas XUMHUYECKas! CBSI3b.
Tunbl XUMHYECKOH 3. | ABa mexanu3zma oOpa3oBaHUs ITOH CBSI3U: OOMEHHBIN U JOHOPHO-aKIeNTOPHBIA. OCHOBHBIE
CBSI3H. mapaMeTpsl ATOTO TUIIA CBSI3U: JJIMHA, IIPOYHOCTb, YTOJI CBS3H MU BAICHTHBIA yTOJL.
JuiekTpooTpuuarejb- | 4. | OCHOBHBIE CBOICTBA KOBAJIEHTHOM CBSI3U: HACHIIIEHHOCTb, MOJSIPU3YEMOCTh U IPOYHOCTh
HOCTb. 5. | DIeKTPOOTPHUIIATETFHOCTh
6. | Knaccudukaius KOBAJICHTHBIX CBS3€H MO MPU3HAKY: MOJSPHAS U HEMOJSPHAsl KOBAJICHTHBIC
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KommiekcoodpasoBan
ue

~

cBsA3U. [10JIApHOCTE CBA3U U NOJISIPHOCTH MOJIEKYJIBL.

Crioco6 nepekpbIBaHuUs 3JIEKTPOHHBIX OpOuTaneil U Kiaaccu(puKalus KOBaJEHTHBIX CBA3€H 1O
TOMY IIPU3HAKY: G- U T-CBS3U.

KpaTtHOCTb KOBaJIGHTHBIX CBsI3€H M KilacCU(UKALUS MX 110 3TOMY NPU3HAKY: OJAWHAPHBIE,
JIBOMHBIC, TPOMHBIE, TOJTYTOPHBIE.

THUIBI KPUCTAIIIMYECKUX PEIIETOK Y BEIIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE U MOJICKYJISIPHBIE.
Puznyeckue CBOWCTBA BEUIECTB ¢ ’TUMH KPUCTAUNIMYECKUMU PELIETKAMHU.

MonHas xumudeckas CBs3b, KaK KpalHMM Cilydaid KOBAJICHTHOU ITOJISIPHOM CBA3U MexaHnusm
00pa3oBaHus MOHHOH CBs3U. VIOHHBIE KPUCTANIMUECKUE PEIIETKH 1 CBOMCTBA BEILIECTB C TAKUMHU
KpUCTAJUIAMHU.

Mertannuyeckas XUMUYeCKas CBSI3b, KaK 0COOBINM THII XUMHUYECKON CBSI3HU, CYILIECTBYIOLIHI B
MeTajljax U cruiaBax. Ee oTiuuMst v CXOJCTBO ¢ KOBAJIEHTHON U MOHHOM cBsi3aMU. CBolCTBa
METAJIIMYECKOH CBA3H. MeTalnueckne KpUCTaAINIMYECKUE PEILIETKH U CBOMCTBA BELECTB C
TaKUMU KPUCTAJIAMH.

Mexanu3m o6pa3oBaHus BOJIOpOIHOHU cBs3u.. Ee kiaccudukanys: MeXMOoJIeKyIspHas U
BHYTPHUMOJIEKYJISIPHAs BOAOPOAHBIE CBA3U. MOJIEKYIspHBIE KPUCTAIMYECKUE PEILIETKH IS
9TOro TUMa CBsA3U. PU3NYECKHUE CBOMCTBA BEIIECTB ¢ BOJAOPOAHON CBA3bI0. bruonoruyeckas poiib
BOJIOPOJHBIX CBSI3€H B OpraHU3alMM CTPYKTYp OMOIIOINMEPOB.

Enunas npupona XMMUYECKUX CBA3CH: HAIMYUE PA3]IMYHBIX THUIIOB CBA3EH B OJHOM BEIIECTBE,
IIepeX0/] OJTHOTO TUIIA CBA3U B APYTOM U T.II.

[ToHsATHE O KOMIUIEKCHBIX COeAMHEHMIX. KoopiMHalmoHHOE YHCI0 KOMITIIEKCO00pa3oBaTelsl.
BuyTtpenHnss 1 BHenHss cgepa komiuiekcoB. HoMeHknaTypa KOMIUIEKCHBIX coeuHeHn. x
3HAYCHHUE.

JlaboparopHsble onbIThl: 1. B3anMopaelicTBie MHOTOaTOMHBIX CIIUPTOB C (PETMHTOBOI
KUAKOCTHIO. 2. KauecTBEeHHBbIE PEaKIMU HA HOHBI Fe** Fe**,

CaMocTosTenbHas pa60Ta OGV‘-I&IOH_[I/IXCHZ

BeinonHenue yrpaxxHEeHUH Ha ONpPEeIeHNE BUa XMMUYECKOM CBS3HM M THUIA KPUCTAIUITMYECKON
PELIETKH 110 XUMHUYECKUM (POpMyJiaM BEIECTB

0,5

Tema 2.5.I1otumepsbl.

Tema 2.5.1.ITosmmmepsl

Copepxanue yueOHOTO MaTepuana
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HEOPraHnveCKue u
OpraHn4eckKue.

ITommeps! — IPOCTHIE BELIECTBA C ATOMHOM KPUCTAJUINYECKOHN PEIIETKO: aulIoTPOIIHbIE
BUJIOM3MEHEHH yriiepoza (anmas, rpadur, kapOouH, GpyiiepeH — B3auMOCBSI3b THOPUAN3ALIUN
opOuTasiell y aToMOB yIiiepojia ¢ IPOCTPAHCTBEHHBIM CTPOECHUEM AJIJIOTPOIHBIX
MOJU(UKAINI); CeNIEH U TeJUTYp LETIOYeYHOT0 CTPOCHUSI.

[Tonumeps! — CII0’KHBIE BEIIECTBA C AaTOMHON KPUCTANINYECKOM peleTKON: KBapll, KpEMHE3eM
(IMOKCUIHBIE COETUHEHMSI KPEMHUSA ), KOPYH]I (OKCHJT QJIFOMUHMSI) U AJIFOMOCUIIMKATHI (T10JI€BBIE
LIMATHI, CJII0JA, KAOJIUH).

MuHepasnbl U TOPHbBIE IOPOBI.

Cepa mutactuueckasi. MuHepajibHOE BOJIOKHO — acOecT.
3HaueHue HEOPraHNYECKUX MPUPOIHBIX [TOJIMMEPOB B (HOPMHUPOBAHUH OJHON U3
re0JIOTHYECKUX 000104eK 3eMIu — JInTochephl.

CriocoObl UX MONYYSHHSI: PEaKIMH TOTMMEPH3AIMN U PEAKIH MOTMKOHICHCAIIH.
CTpyKTypbl NOJIMMEPOB: JIMHEHHBIE, Pa3BETBICHHBIE U IPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE TOJIMMEPOB: BYJIKaHU3AIUS KAyIyKOB, TyOsieHHEe OSIKOB, OTBEPKICHUE
MOJIMKOHICHCALIMOHHBIX ITOJIMMEPOB.

Krnaccugukanys noiuMepoB 1o pa3aIndHbIM IPU3HAKAM.

JIaGopatopusbie onbIThl: 1.O3HaKOMIIEHHE C 00pa3aMy I1acTMace, BOJIOKOH, Kay4yKoOB,
MUHEPAJIOB U FOpHBIX Mopo. 2.1TpoBepka miactMacc Ha 3IEKTPOIPOBOAUMOCTb, TOPIOYECTD,
OTHOILIEHHE K pacTBOpaM KHUCIIOT, LIeJIouel U okucauTene. 3.CpaBHEHNE CBONCTB
TEPMOPEAKTUBHBIX U TEPMOIIACTHUHBIX Iu1actMacc.4. Ilomyuenne HUTeH U3 KanpoHOBOI
cMoitbl. 5.00HapyKeHHe XJIopa B MOJIMBUHIIXJIOPHIE.

JlemoHcTpanuuu: Mojenu MOJeKyJl pa3InyHON apXUTeKTypbl. Mojienu U3 BO3AYIIHbBIX HIapOB
TPOCTPAHCTBEHHOTO PACTIONOKEHHs SP- SP- SP°- THOPHHBIX opGHTasteii. Mogenu MoeKky
JHK u Genka. Mojaenu KpucTaUIMUeCKUX PEIIETOK Pa3IMYHOIO TUTIA

Hemonctpaunu: Komnekuus miactMace, Kay4ykoB, BOJIOKOH. MUHepallbHOE BOJIOKHO — acOecT
Y U3JIENINS U3 HETO

CamocrosTenspHas paboTa 00yUarOIMHUXCI:
IToaroroska cooOIIEHUHA

Tema 2.6. [lucnepcHbie
CUCTEMBbI

Tema 2.6.1.
JAucnepcubie
CUCTEMBI: UX

Conepxkanue yaeOHOro MaTepuana

1.
2.

ITonsTue o AUCIICPCHBIX CUCTCMAX.
Knaccmbnxaum{ JUCTICPCHBIX CUCTEM B 3aBUCHUMOCTH OT arpe€raTHoOro COCTOAHUSA

32




00JIaCTHOE TOCYIAPCTBEHHOE OHO/HKETHOE MPOQECCHOHATEHOES
o0pazoBaresibHOe yupexieHue «CasHCKHI MEIMITMHCKANA KOS

KJIaccupuranms.
Koa1onaubie u
HCTHHHBIE PACTBOPHI.
3Hauenne
JAMCIEPCHBIX CHCTEM B
JKHBOM M HEKUBOI1

npuposje

w

o o

9.
10
11

JMCTIEPCUOHHOM CpeJibl U IMCIEPCHON (ha3bl, a TAKXKE 110 pa3Mepy UX YaCTHUII.
I'pyboaucriepcHble CUCTEMBL: SMYJIbCUU U CYCIIEH3UU.

ToHKOIUCIIEPCHBIE CUCTEMBI: KOJUIOMIHBIE (301U U T'€JIM) U UCTUHHBIE (MOJIEKYJISIPHBIE,
MOJIEKYJISIPHO-UOHHBIE U HOHHBIE).

Db dexr Tungansa. Koarynsuus B KOJUIOMAHBIX pacTBopax. CHHEpE3HC B TesX.

3Ha4yeHue IUCIEPCHBIX CUCTEM B )KMBOM U HEXXMBOM MIPUPOJIE U NPAKTUYECKOM KU3HU YellOBeKa.
OMyJIbCHUHU U CYCIIEH3UU B CTPOUTENILCTBE, TUIIEBOM U MEIULIMHCKOMN MPOMBIIIEHHOCTH,
KOCMETHKE.

buonoruueckue, MEIULIMHCKUE U TEXHOJIIOTUYECKUE 30JIM. 3HAYEHHE reliel B OpraHu3aluu
’)KUBOM MaTepuu.

buonoruueckue, nuieBble, MEAUIUHCKNE, KOCMETUYECKUE TEIIH.

Cunepesuc kak (akTop, OnpeAessoIInil CPOK TOJHOCTH NMPOJYKLIUU Ha OCHOBE refeil.
CBepThIBaHHE KPOBU KaK OMOJIOTMYECKUI CHHEPE3UC, €0 3HAUEHUE.

JleMoHcTpauuu: Buabl TucniepcHbIX CUCTEM M UX XapaKTepHble Mpu3Haku. IIpoxoxkaeHue jiyya cBera
gyepe3 KOJUIOMIHBIE U HCTUHHBIE pacTBOPHI ( 3 dext Tunmans).

JIaGopatopusie onbIThl: [Tonyuenue cycrnensuu cepsl 1 kanudouu. [Tonyuenue smynbcun
pactutenbHOro Macia u 6ensona. Ilonydenue 301 kpaxmana. [lomydyenue 3011 cepbl U3 THOCYIb(ATA
HaTpusl.

CamocrosTenpHas padoTa 00y4aroNMXCs:

IloaroroBka COO6I.I.ICHHI>1 I10 TCMaM:

1.IIpumenenne 3MynbCUM U CYCIIEH3UI B METULIIMHCKON MPOMBIIIJIEHHOCTH, KOCMETHKE.
2. Kocmernueckue remnmu.
3. I'pyboaucrniepcHbie CUCTEMBI, UX KJIacCU(UKAIUS U UCTIOJIb30BaHUE B MMPOPECCUOHATBHON

ACATCIbHOCTH, CO3JaHUC Hpe3eHTaHHfI.

Tema 2.7.
XuMHYECKHE peaKunu

Tema 2.7.1. [lousiTHe 0
XHMHYECKOH peaKuMu.

Conepxkanue yaeOHOro MaTepHania

1. ‘ [ToHsITHE O XUMUYECKOW PEAKINH.
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Kanaccupuxanus
XHMHMYECKHX peaKkuuid
B OPraHUYecKoi u
HEOPraHn4ecKou
xumuu. BepositHocTh
NMPOTEeKAHUSA
XHMHUYECKHX peakuuii

2. | Peakuuu, unynie 6e3 M3MEHEHHUSI KAYeCTBEHHOTO COCTAaBa BEIIECTB: aJUIOTPONH3ALUs U
HU30MepU3aIus.

3. | Peakmuu, unymye ¢ ©3MEHEHHEM COCTaBa BEIIECTB: MO YHCITY M XapaKTepy pearupyromux u
00pa3yromuxcs BemecTB (Pa3iokeHus , COeTMHEHUS, 3aMellleHus], 00MeHa); 110 U3MEHEHHIO
CTENEHEW OKUCIIEHUSI SJIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE U HE OKHCIUTEIIBHO-
BOCCTAHOBHUTEJIBHBIC PEAKIINH); IO TEIII0BOMY 3 (PeKTy (9K30- M SHIOTEPMHUUIECKHE); TI0 (a3e
(roMo- ¥ reTepOreHHbIe); IO HAPABJICHUIO (0OpaTUMbIE U HEOOPATUMBIE); TI0 CIIOJIb30BAHHIO
KaTajau3aTopa (KaTaJuTHUYEeCKHE U HEKaTAIUTUYECKUE); 10 MEXaHU3MY (paJuKaibHbIE,
MOJIEKYJISIPHBIE U HOHHBIE).

BHyTpeHHsis SHEprusi, SHTANbIIHS.

TemtoBoit 3 PEKT XUMUIESCKIX PEAKITHIA.

TepMoxumMHuueckre ypaBHEHHUSI.

CrangapTHas SJHTaJIbIUS peaklUii 1 00pa30BaHMsI BELLIECTB.

3akon I'.1. I'ecca u ero cnencrsus.

DHTpONHSL.

0 | JJabopatopuslie onbIThl: 1. [lonydenue kucnopoia pa3iokeHreM MepoKCcHIa BOI0Opoaa U
nepMaHrasara kanus. 2.Peakuuu, uaymue ¢ oOpa3oBaHHUEM 0CaJ/iKa, ra3a WU BOABI AJIs
OpPTaHUYECKUX M HEOPTaHMYECKUX KUCIOT.

BOooo~NOOGA

Hemonctpanuu: [IpeBpaienue kpacuoro ¢ochopa B 6€mblil; KUCIOPOIa B 030H.

Mopnenu 6yrana u u3o0ytana. [lonydyeHue kucmopoa u3 MePeKUcH BOAOPOJA U BOJIBI; JeTUApaTAIIUS
stanona. llemouka mpespamenuit: P— Py0s — H3POy; cBoiicTBa yKCYCHOM KHCIIOTBI, PEaKIWH,
uaympe ¢ o0pa3oBaHHEM OCajKa, ra3a U BOJbI; CBOWCTBA METAJNIOB, OKUCICHHUE albAeTUa B KUCIOTY
U cnupra B ajpAerui. Peakiuu TOpeHHs; peakluu HHAOTEPMUYECKHE Ha TpUMepe peakiml
paznoxeHust ( OMxpomara aMMOHHMSI, KATMHHON CENUTPBI) U SK30TEPMHUUECKHE HA MPUMEPE peaKiuid
coenuHeHus ( oOecIBeunBaHNEe OPOMHOM BOJIBI M pacTBOpa MEepMaHraHaTa Kajus STUJICHOM, TallleHUe
n3BecTH). B3anmoselcTBre IMHKA C KUCIOTOM.

CaMocTosTenbHas paboTa 00yJyaronmxcs
BelnonHenue ynpaxHeHun

Tema 2.7.2. CkopocThb

Conepxkanue yaeOHOro MaTepHania
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xumnyecknx peakuuii. | 1. | IloHsATHE 0 CKOPOCTH peaKLMM. 2
Xumudeckue pacuérol | 2. | CKOpOCTb TOMO- U T€TEPOTreHHON PeaKIiu.
CKOPOCTH. 3 | DHeprus akTHBAIIHH.
Oo0paTumocThb 4 | ®akTopbl, BIUAIONINE HA CKOPOCTh XMMHUYECKOI peakiuu.
xuMHnyeckux peakuuii. | 5 | Ilpupona pearnpyrommx BeeCTB.
6 | Temneparypa (3akon Bant-I'odda).
7 | Konnenrparusi.
8 KaranuszaTopsl 1 KaTanu3: roMO- U T€TEPOT€HHbIN, UX MEXaHU3MBI.
9 | ®epMeHTHI, UX CpaBHEHUE C HEOPTAHMYSCKUMHU KaTaTu3aTOPaMHU.
10 | 3aBHCUMOCTbH CKOPOCTH PEAKIUI OT MOBEPXHOCTH COMPUKOCHOBEHUS PEarpyIOIINUX BEIIECTB.
11 | Xumuueckoe paBHoBecHe. [[oHATHE O XUMUYECKOM paBHOBECHHU. PaBHOBECHBIE KOHIICHTPAIUH.
JAMHaMUYHOCTh XMMHYECKOTO PABHOBECHS.
12 | dakTopsl, BIHUSIONIME HA CMEIICHUE PABHOBECHS: KOHIICHTPAIUS, TaBIICHUE, TEMIIEpaTypa
(mpunnmmn Jle [arense).
13 | JTabopaTopHbie OmBITHL. [lomydeHWe KHCIOpOAa pPA3IOKEHHEM MEPOKCHIA BOJIOpOaa M(HIIH)
nepMaHraHara kamus. Peaknuum, uaymue ¢ oOpa3oBaHHEM OcCajika, rasa HIA BOJbI JUIS
OPTraHWYECKUX U HEOPTaHUYECKUX KUCIIOT.
JemoHcTpanuu: B3aumMomeicTBHE IIMHKA Pa3IMYHON IOBEPXHOCTH (MOPOIIKA, MBUIH, TPaHys) C
COJISTHOM KHCIJIOTOM. B3auMoaencTBue IMHKAa ¢ pacTBOpPaMU COJISIHOM M CEpHOM KHMCJIOT IPU Pa3HbIX
TeMIIepaTypax, pPa3HbIX KOHIEHTPAIUSAX COJSHOM KHCIOTHI, Pa3JIOKEHUE TMEPOKCHAAa BOJOpOAA C
nmoMolIIpi0 okcuaa mapranina (1V), katanassl cbIporo Msica U ChIporo kaprodens. Moaenb « KHUIISIIEro
ciosi». CpaBHenue coiictB 0,1 H pacTBOpoB cepHON M CEPHHUCTOIN KUCIIOT, MypaBbUHON U YKCYCHOMN
KHUCJIOT, THUJIPOKCUIOB JIUTUS, HATPUs U Kajdus. 3aBUCUMOCTb CTEHEHU HIIEKTPOIUTUUYECKOMN
JUCCOITMAITUU YKCYCHOM KUCJIOTHI OT pa30aBiIeHUsI.
CwmelieHne paBHOBECUS B cucreme:Fe®* + 3 CNS — Fe(CNS)3; oMmbUIeHHE XHMPOB, pEaKIMU
sTepudUKaIH.
CaMocTosTenbpHast paboTa 00yJaromxcs: 1
Pemenue pacueTHbIxX 3a1a4
Tema 2.8. PacTBopbI 12
Tema 2.8.1. Ilousitue o | Comeprxkanre yaeOHOTO MaTepraia 2

pactBopax. Crioco0nl
BbIpasKeHUs
KOHIIEHTPAIlUH

1. | ®usuko-XuMHUECKas MPUPOJIa PACTBOPEHUS U PACTBOPOB.
2. | B3ammopeiicTBUE pacTBOPUTEINS U PACTBOPEHHOTO BEIIECTBA.
3. | PactBopuMOCTb BelEeCTB.
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PacTBOPOB

4.

Crioco0b! BeIpaXeHHS KOHIICHTPALIMU PACTBOPOB: MacCoBast OISl pACTBOPEHHOTO BEIIECTBA
(mporeHTHAsT), MOJIIpHASI.

CamocrosrenpHas padora 00yYaroIIUXCs

Pemenne PAaCUYCTHBIX 3a1a4.

Tema 2.8.2. Teopus
JIEKTPOJIUTHYECKOM
AMCCOLUALIUH.
JAuccoumanus BoabI.
Boaopoanwbrii
nokasareJb. pH
pacTBopa
3JIEKTPOJIUTOB

Copep:xanue yueOHOro MaTepuana

1.

S.
6.
7.

2.
3.
4

MexaHu3M IMCCOLMALIUN BEIIECTB C PA3IMYHBIMU TUIIAMU XUMHYECKUX CBSI3EH.

Bxutag pycckux y4eHbIX B pa3BUTHE MPECTABICHUN 00 3JIEKTPOIUTHYECKON JUCCOLUAIIIH.
OCHOBHBIE TIOJIOKEHUSI TEOPUU AJIEKTPOIUTUUECKOMN TUCCOLUALINH.

CrerneHb AIIEKTPOTUTUUECKON AUCCOIUAINY U (DaKTOPHI ee 3aBUCUMOCTU. CUIIbHBIE U CPETHHE
AJIEKTPOJIUTHI.

Hucconuanus Boasl. Bogopoanslii mokaszarens. Cpea BOJHBIX PACTBOPOB AJIEKTPOJIUTOB.
Peakiiuu oOmMeHa B BOJAHBIX pacTBOPaX JEKTPOJIUTOB.

JlabopaTopHBIil OMBIT: XapaKTep AUCCOIMAIMY PA3TMYHBIX THIPOKCHIOB.

JleMOHCTpanuu: cpaBHEHHUE AIICKTPOIIPOBOMMOCTH PACTBOPOB 3JIEKTPOIUTOB. CMEIICHUE PAaBHOBECHUS
JIMCCOIMAITUY CI1a0BbIX KUCIOT. IHIMKATOPBI M N3MEHEHHE UX OKPACKU B PA3HBIX CpE/iax.

Tema 2.8.3. 'mapoau3
Kak 00MeHHBI
npouecc
OpPraHMYecKux u
HEOPraHu4eCKHX
coeTMHEHUH.
HeoOpaTumelii n
00paTUMBbIii THAPOIU3

Copep:xanue yueOHOro MaTepuana

1.
2.

6.
7.

3.
4.
5

['uponu3 kak 0OMEHHBIHN HpoIiecc.

HeoOpaTumpblil ruipoan3 OpraHMuecKuX 1 HEOPraHMYEeCKUX COeIMHEHUI U €r0 3HaUeHUE B
MIPaKTUYECKON NEeATEIbHOCTH YEIO0BEKA.

OO6patumslii ruponus coaei. CTyneH4aThlid THAPOTU3.

[IpakTrueckoe MpUMEHEHHE TUAPOIN3A.

I'maponu3 opraHMyecKux BelecTB (O€NKOB, KHUPOB, YIIIEBOJIOB, NONMHYKIEOTHI0B, AT®) u ero
OHOJIOrNYecKOe U IPAKTUYECKOE 3HAUCHHE.

OMBbLIEHUE KUPOB.

Peakuus srepudukanum.

Hemonctpaunu: CepHOKHCIBIA M (pepMEHTATHBHBIN THAPOIM3 YIJIEBOAOB. [ Maponn3 kapOOHATOB,
Cyab(haTOB U CHIMKATOB IIEJIOYHBIX METAJIOB, HUTPATOB CBUHIIA WJIM ITMHKA, XJIOPUJA AMMOHHUSL.

CaMocTosTeIbHas pa60Ta OGV‘-I&IOH_[I/IXCHZ

BrimonHenue 3amaHui o TEME.

Tema 2.8.4.
IIpurorosienue
pacTBOpPoOB

IIpakTnyeckoe 3ansATHE
[IpuroToBneHne pacTBOPOB Pa3INYHbIX BUJIOB KOHIIEHTPALU
IIpoBeneHue peakiyii HOHHOro OOMeHa.
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Pa3IHYHBIX
KOHIEHTPaIUH.
Peakuumn noHHoOro
odMeHa

CaMocTosTenbHas paboTa 00yJaroxcs:
CocrapieHre ypaBHEHUH XUMUUYECKUX PEaKIINi

Tema 2.9.
OxucauTeJbHO-
BOCCTAHOBHTEJIbLHBIE
peakumu.
DJIeKTPOXMMHUYECKHE
Npouecchbl

Tema 2.9.1.
OKHCIANTENLHO-
BOCCTAHOBHTEIbHbIE
peakuun. CreneHnb
okucjeHusi. MeToabl
COCTaBJICHHS
YPaBHeHUi
OKHCJIMTEIbHO-
BOCCTAHOBHTEIbHBIX
peakuuii. Meroa
3JIEKTPOHHOI'0
0ajaHca

Coneprxkanue yueOHOro MaTepuasa

Crenenb okuciieHus. BoccTaHOBUTEIN U OKHCIIUTEIIH.

OxuciieHHe ¥ BOCCTaHOBJICHUE.

Baxnaenme OKMCIIUTEIN 1 BOCCTAHOBHTEIIH.

BoccranoBurenbHble CBOMCTBA METAIIOB — MPOCTHIX BEIIIECTB.

OkucnuTeNbHbIE U BOCCTAHOBUTEJIHLHBIC CBOMCTBA HEMETAIIJIOB — IMPOCTHIX BEIIECTB.
BoccranoBuTenbHbBIE CBOMCTBA BEIIECTB, 00PAa30BaHHBIX AJICMCHTAMH B HU3IICH
(oTpHuIATENHHOM) CTENIEHN OKHCIICHUSI.

7. | OKkuCIUTENbHBIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX JIEMEHTAMH B BBICIICH (TIOJIOKUTEIBHON)
CTCIICHH OKHUCIICHUS.

8. | OkucnuTeNnbHbIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BEIIECTB, 00PA30BaHHBIX JIEMEHTAMH B
MPOMEXKYTOUHBIX CTETICHSAX OKHUCIICHUS.

9. | Knaccudukanus OKuCIUTEIbHO-BOCCTAHOBUTENBHBIX peakinii. Peakiiuu Me:kaTOMHOTO U
MEKMOJIEKYIJISIPHOTO OKHUCIICHUSI-BOCCTAHOBJIEHUA. Peakiinu BHYTPUMOJIEKYJISIPHOTO OKHUCIICHHS -
BOCCTAaHOBJICHHsI. Peakiiy caMOOKHCIEHUS-CAMOBOCCTAHOBIICHUS (IUCIIPONTOPIIUMOHUPOBAHHUS).
MeTo1bl COCTaBJICHUS] YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. MeTon
AIIEKTPOHHOTO OanaHca. BiusHue cpepl Ha TPOTEeKaHUE OKHCIUTEIbHO-BOCCTAHOBUTEBHBIX
MPOIECCOB.

10 | JTaGopaTtopHbie ombITHL: 1. B3auMoaelicTBHE METAIIOB ¢ HEMETAJUIAMH, a TAKXKE C pacTBOPaMU
COJIEN M pacTBOpaMHU KUCIOT.B3anMo1eicTBHE CEpHOM U a30THOM KHUCIIOT C MEJIBIO.
OkucnuTeNbHbIE CBOMCTBA IEPMAHTaHaTa Kajlusl B Pa3jIu4HbIX Cpeiax

ocouarwnE

JlemoncTpanuu: BoccraHoBiieHne nuxpomara Kanus uHKoM. Boccranosienue okcuaa meau (1)
yrieM u BoAopoaoM. BoccranoBineHue Auxpomara Kajaus STUIOBBIM CIUPTOM. OKUCITUTENbHBIE
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CBOMCTBA a30THOM KUCIOTHI. OKUCIUTEIbHBIE CBOWCTBA AUXPOMATA KaJIHsl.

CamocrosTtenbHas paboTa 00yJarommxcs 1

BelinonHenue TeCToBbIX 3aJaHUI
Tema 2.9.2. IIpakTH4Yeckoe 3aHATHE 2
YnpaxkneHnusi B YrpakHeHus: B COCTaBJICHUH YPaBHEHUN OKUCIUTEIHHO — BOCCTAHOBUTENBHBIX PEAKIIHA.
COCTABJICHUH OrnpezenieHne OKUCIUTENS U BOCCTAHOBUTEIS.
YpPaBHeHHUii Omnpenenenue MpoLeccoB OKUCICHHS U BOCCTAaHOBIICHUS
OKHUCJIUTEIBHO — PaccranoBka K03 UITMECHTOB B ypaBHEHUSX OKHCIUTEIIEHO — BOCCTAHOBHUTEIHHBIX PEAKIIUU.
BOCCTAaHOBHUTEJIbHBIX CamMocrosaTenbHas padora 00ydJaromuxcs 1
peakumii Brinonnenue 3aanuii Ha COCTaBJICHUE YPaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
Tema 2.9.3. Copep:xanue yueOHOro MaTepuana 2
XuMHYeCKHE 1. | DaeKTpoaHbIC TOTCHITUANEI. PsiT CTaH apTHBIX 3JIEKTPOIHBIX MMOTEHIINAIOB
HCTOYHUKHU TOKA. (9TEKTPOXUMHUYECKUIA Psi/I HAMIPSDKEHUN METAIJIOB)
DJIeKTPOAHbIE 2. | T'agpBaHWYECKHE JIEMEHTHI M IPUHITUITBI UX paboThl. COCTaBIICHUE ralbBAHMYCCKHUX DJIEMEHTOB.
NMOTEHIHAJIBI. 3. | O6pa3oBaHue rabBaHUYECKUX Map MPU XUMUYECKUX Tpolieccax. ['anpBaHnYecKue 3IEMEHTHI,
DJIeKTPOJIH3 MPUMEHSIEMBIC B )KU3HH: CBHHIIOBAsI aKKyMYJIATOpHAs OaTapesi, HUKeJIb-KaJIMAEBBIC OaTapeH,

TOTLIMBHBIE 3JIEMEHTHI.
4. | DIeKTpoJIU3 PACIIaBOB U BOJHBIX PACTBOPOB AJIEKTPOIUTOB. [Ipoiiecchl, mpoucxoasiiye Ha
KaTo/ie U aHOoJe. Y paBHEHUS DJIEKTPOXUMHUYECKHUX MPOIECCOB.

5. | DnexTpoau3 BOAHBIX PACTBOPOB C HHEPTHBIMU AJIEKTPOJAAMHU.

6. | DneKkTpoIu3 BOAHBIX PACTBOPOB C PACTBOPUMBIMU IIIEKTPOIAMHU.

7. | IIpakT4eckoe MpUMEHEHHUE JJIEKTPOITU3A.

Jlemonctpanuu: ["abBaHUYECKUE DIIEMEHTHI M OaTtapeiku. DIeKkTposau3 pactBopa xiopuaa meau (11)
Tema 2.10.
Kanaccupuxanus
BemiecTs. [IpocThie 10
BelllecTBa
Tema 2.10.1 Copep:xanne yueOHOTo MaTepuana 2
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Kanaccupuxanus
HEOPraHuYecKHX
BemecTB. OKCHADI.
Kucaorsl.
OcHoBanus. Coyn

NookrwnpE

[IpocTeie U ClOKHBIE BEWIECTBA.

Oxcunpl, ux Kiaccudukanus.

['mapoxcuabl (OCHOBaHUS, KUCIOPOACOACPIKALINE KUCIOThI, aM(OTepHBIE THAPOKCH/IBI).
Kucnotsl, ux kiaccuduxanus.

OcHoBanHwus1, uX Kiaccuukamus.

Counu cpenHue, KMCIble, OCHOBHBIE M KOMIUIEKCHBIE.

Jlaboparopusbie onblThl: 1.03HakOMIIEHHE ¢ 0Opa3LaMu NPEACTABUTENEH KI1acCoB
HeopraHuyeckux BemiecTs. 2.03HakoMIIeHHE ¢ 00pa3laMy IpecTaBuTeNel Ki1accoB
OpPTraHUYeCKUX BEIIECTB.

Hemoncrpauuu: Komnekuus « Knaccupukanus HeopraHn4eckux BEIECTB» U 00pas1ibl
npencrasuteneit kinacco. Komnekmust «Kiaccuduramnys opraHidecKux BEIECTBY B 00pasIibl
IIPEJCTaBUTEIIECH KIIacCOB.

CamocrosTenpHas r)a60Ta 06V‘IaIOH_[I/IXC$I

Brimonnenune 3amanuii

Tema 2.10.2.
MeTanjbl: cTpoeHue,
cpoiicrBa. O0Me
€1oco0bl MoJIyYeHH s
MeTaJLI0B.
Merasyprus.
Koppo3us mera/ios.
Cnoco0bI 3a1IUTHI
MeTaJLI0B

Copep:xanue yueOHOro MaTepuana

1.
2.
3.

ok~

© o~

[Tonoxenne meramioB B [lepuonndeckoit cucteMe 1 OCOOCHHOCTH CTPOCHUS MX aTOMOB.
IIpocTble BelecTBa — METAJUIbL: CTPOSHUE KPUCTAUIOB U METAJNINYECKask XUMUYECKas CBS3b.
OO6mue ¢puznueckre CBOMCTBAa METANIOB U UX BOCCTAHOBHUTEIIbHBIC CBOMCTBA: B3aUMO/ICHCTBUE C
HeMeTalIaMH (KUCIIOpOJIOM, TaJOreHaMu, Cepoil, a30TOM, BOJOPOI0M), BOJIOH, KUCIIOTaMH,
pacTBOpaMu coJjel, OpraHM4eCKMMHU BeLeCTBaMH (CIIUPTaMHU, TajloreHalkaHamu, (peHosoMm,
KHCJIOTaMH), CO LIeI0YaMH.

Oxcupl ¥ THIPOKCHIBI METAJLIIOB.

3aBUCUMOCTh CBOMCTB 3THX COEAMHEHUH OT CTeNeHell OKUCIEHUS METAIJIOB. 3HaUeHUe
METAJIJIOB B IPUPOJE U KU3HU OPTaHU3MOB.

Koppo3zus meramios. [Tonstue koppo3uu. XuMudeckasi Koppo3us. DIeKTpOXUMUYecKast
Koppo3usi. CriocoObl 3alUThl METAJIJIOB OT KOPPO3HUH.

O6111e cnocoObl MOTYyYSHHUSI METAJLIOB.

Mertanisl B mpupojie. Metamtyprusi ¥ €e BUIbl: UPO-, TUAPO- U ANEKTPOMETAIUTYPrusl.
DJEeKTPONIU3 PACIUIaBOB U PACTBOPOB COCTUHEHUN METAJJIOB U €0 MPaKTUYECKOE 3HAUECHHE.
Jlaboparopubie onbIThl: 1. O3HaKOMIIEHHE ¢ KOJUleKuuen pyn. 2.B3aumopneiicTBue mMeTaymioB c
pacTBOpaMH KHCJIOT U couielt .3. B3anmoaelcTBIe IMHKA WK aTFOMUHMS C pAaCTBOPAMHU KUCIIOT U
nienoued. 4.OxpanivBaHye IIaMeH! KaTHOHAMH IEJIOYHBIX U IIE€J0YHO3EMENIbHBIX METaJIJIOB.
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JemoHcTpaunu: Mozienau KpUCTaNIMYECKUX PEMIETOK MeTa/lIoB. Komlekuys MeTaioB ¢ pa3iuuHbIMU
¢dusznueckuMu cBoiictBamu. B3anumoeiicTBue TUTHS, HATPUS, MarHus, JKeje3a ¢ KUCIOPOAOM,
IIETIOYHBIX METAJUIOB C BOJIOH, ciUpTamMHu, ()eHOJIOM; IIMHKA C pACTBOPAMH COJISTHOM M CEPHOW KUCIIOT;
HaTpusl C CEPOM; aJTFOMHHMS C MOJIOM; XKele3a C paCTBOPOM MEIHOIO KYIopoca; AIFOMUHUSA €
pacTBopoM efKoro Harpa. OKkcuabl U TUAPOKCUIbI Xpoma. Koppo3ust METaioB B 3aBUCUMOCTH OT
YCIIOBUH. 3alIiTa METAIJIOB OT KOPPO3HH: 00pa3libl «HEP:KaBEEK», 3alIUTHBIX MOKPhITUH. Komnekius
pya. DIEKTPOJIN3 paCTBOPOB COJIEH.

CamocrodrenbHas paboTa 00y4aroIMXCs:

[ToaroroBka cooOuIeHN IO TEMaM:

Ponp MeTanioB B HICTOPUH YEIOBEUYECKON IUBUIU3ALUH.

Ponb MeTanioB U crijiaBoB B HAYYHO-TEXHUYECKOM IIPOrpeCCe.
Koppo3ust MeTaiioB 1 criocoObl 3alUTHI OT KOPPO3UH.
Mertamibl B MOel IpOeCCHOHATTBHON IEATEIIbHOCTH.
A1oTponus METaIOB.

. DNeKTpoJIU3 pacIulaBOB U PACTBOPOB COETMHEHUIN METAJLIOB.
BrinonHeHne KpoccBOpA0B

ogakrwdE

1+1

Tema 2.10.3.
HemeTanasbl.
CrtpoeHnue, CBOMCTBA,
BajkKHeH I e
COeTUHEHUS

Coneprxkanue y4eOHOro Marepuasia

1. | INonmoxxeHne HEMETAIIIOB B MIEPUOIMUECKON CHCTEMEe, 0OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
DIIEKTPOOTPULIATETEHOCTb.

2. | bnaropoaHbie ra3pl. DIEKTPOHHOE CTPOSHUE aTOMOB OJaropoJHBIX Ta30B M OCOOEHHOCTH UX
XUMHUYECKHUX U PU3NYECKUX CBOMCTB.

Hemeramnbl — npocTeie BemecTBa. ATOMHOE U MOJIEKYJIIPHOE UX CTPOCHUE. AJIJIOTPOIUSI.

4. | XuMUUYeCcKHe CBOMCTBA HeMeTalIoB. OKUCIUTENbHEIC CBOMCTBA: B3aMOJICHCTBIE C METAINIAMU,
BOZIOPOJIOM, MEHEE AJIEKTPOOTPULATENbHBIMA HEMETAIIIAMH, HEKOTOPBIMU CIIOKHBIMHU
BellecTBaMu. BoccTaHOBUTENbHBIE CBOWCTBA HEMETAIJIOB B PEAKLUAX C (PTOPOM, KUCIOPOJIOM,
5. | CIOXHBIMHU BeIIECTBAMH-OKUCIUTENSMU (a30THOM U CEPHON KUCIOTaMU U JIp.).

JlaboparopHsble onbIThl:  O3HakoMIIeHHE ¢ Kosuiekuuel pya. [lonyuenue u cBoiicTBa
kuciopoja. [lonydenue u cpoiictBa Bojgopoja. [loyuenue cepbl miiacTUueCKo, XUMUYECKUE
cBoicTBa cephl. CBOMCTBA yIJIsi: afcOPOIMOHHBIE U BOCCTAHOBUTEILHEBIE.

w

JleMoHcTpanuu: Moaenn KpucTaJUIMYeCcKUX pelIeTokK iojaa, anmasa, rpaduta. Amorponus gocdopa,
cepbl, Kucinopoaa. BanmoseiicTBie Boopo/ia ¢ KUCIOPOAOM; CYPbMBI € XJIOPOM; HaTpus ¢ Ho0M;
XJIOpa ¢ pacTBOPOM OpoMHMJIa KaJlusi; XJIOPHOM U CepOBOAOPOAHOI BOABI; 0OeclBeurBaHne OpOMHON
BOJIbI ATUJICHOM, al[€THJIEHOM.
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CaMocrosTenbHast paboTa 00yJaronmxcs: 1
IToaroroBka cooOIIEHHH,
Tema 2.11. OcHOBHbBIE 14
KJIacChl
HEOPraHUYeCKUX U
OpPraHu4YecKux
CcOeIUHEeHUM
Tema 2.11.1. Oxcuanl | Conepkanue yueOHOro MaTepuana 2
U AHTUAPUIBI 1. | [lonydyenue ammuaka u XJ0pOBOJOPO/Ia CUHTE30M U KOCBEHHO. PU3NYECKUE CBONCTBA.
KapOOHOBBIX KHCJIOT. | 2. | OTHOIICHKE K BOJIE: KHCIIOTHO-OCHOBHBIE CBOMCTBA.
Boxopoansie 3. | Heconeobpasyromiue u coyieo0pa3yronme OKCHIbL.
COeTUHEeHHUS 4. | KuCIIOTHBIC OKCHJIBI, IX CBOHCTBA.
HEeMEeTAJJIOB 5. | OcHOBHBIC OKCHBI, HX CBOMCTBA.
6. | AMdoTrepHbIC OKCHJIBI, KX CBOWCTBA.
7. | 3aBUCUMOCTH CBOMCTB OKCHJIOB METAJJIOB OT CTETICHU OKUCJICHHUSI.
8. | AHruApuUIEl KAPOOHOBBIX KUCIOT KaK aHAJOTH KUCIOTHBIX OKCHUJIOB.
9. | JJaGoparopusIii onbIT: [lonydeHre U CBOMCTBA YTIIEKHUCIIOTO Ta3a.
Jemonctpanun: KommeKium KuCcI0THBIX, OCHOBHBIX U aM(DOTEPHBIX OKCUJIOB, IEMOHCTPAIUS UX
CBOICTB
Tema 2.11.2. Kucaorsl | Conepxkanue yueOHOTo MaTepuana 2

OpraHuvyecKue u
HeOpraHu4veckue.
OcHoBaHuA
OpraHuYecKue u
HeOpraHu4vecKue

Kucnotsl B cBETE TEOPUU 3IAEKTPOIUTHYECKON AUCCOIUALINH.

Kucnotsl B cBeTE NPOTOIUTHUECKOU TEOPUH.
Knaccudukanys opraHMuecKux 1 HEOpraHM4eCKUX KHUCIOT.

OO01mue cBOMCTBA KHCIOT: B3aUMOJICHCTBUE OPraHUYECKUX U HEOPTAHUYECKUX KHUCIIOT C
MeTaJUIaMH, OCHOBHBIMHU ¥ aM(OTEPHBIMUA OKCHJIAMU U THAPOKCHIAMH, C COJIIMH, 00pa3oBaHue
CIIOKHBIX 3(pUPOB.

Oco0eHHOCTH CBOWMCTB KOHIIEHTPUPOBAHHON CEPHOU M a30THOM KUCIIOT.
OcHOBaHUSI B CBETE TEOPUU IJIEKTPOJIUTUYECKON AUCCOLIMALINH.
OcHOBaHUS B CBETE HpOTOHI/ITquCKOfI TCOpHH.

Knaccudukanus opraHMuecKuX ¥ HEOpraHMUYeCKUX OCHOBaHUI.

Eall el

NG
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10
11

XUMHUYECKUE CBOMCTBA LIEJI0YEH U HEPACTBOPUMBIX OCHOBAHMIA.

CaoiicTBa O€CKHCIOPOIHBIX OCHOBAHUIN: aMMHUaKa U aMUHOB.

B3aumHoe BiusiHME aTOMOB B MOJICKYJI€ aHUJIMHA.

JlabopatopHbie onbIThL:. 1.B3anmoeiicTBue ruapokcuaa HaTpus ¢ coismu (cyabharom memu( 1)
u xjopugoMm ammoHusi). 2.Paznoxxkenue runmpokcuga meau. 3.IlonydueHue xKecTkod BOIBI U
M3y4eHHE €€ CBOUCTB. 4.YCTpaHeHHE BPEMEHHON 1 MOCTOSHHOM KECTKOCTH.

6. Ocymiectriienue nepexoos: Ca— CaO — Cas(PO,),— Ca(OH); . P— P,05 — H3POy,.

Cu — CuO — CuS0O4— CuO— Cu; CoHs0H — CyH4— CoH4Bro.

JemoncTpauuu: B3aumoaeiicTBue pacTBopa TMIPOKCHIA HATPUS C KUCIOTHBIMU OKCUAAMH (
okcuioM docdopa V), B3auMoaeiicTBe aMMUaKka U METHJIAMUHA C XJIOPOBOJAOPOIOM U BOJIOM

Jlaboparopusie onbIThl: 1.CBOWCTBA CONSHOM, CEpHOH (pa30aBiIeHHON) U YKCYCHOM KUCIOT.
2. Ocymectritenue nepexoos: Ca— CaO — Cas(PO,),— Ca(OH), . P— P,05 — H3POy,.
Cu — CuO — CuS0O4— CuO— Cu; C2H50H — CoHs— CoH4Brs

JemoHcTpanuu: B3anmonelcTBre KOHIEHTPUPOBAHHBIX a30THOM U CEPHOM KHUCIIOT, a TAKXKE
pa30aBICHHON a30THON KUCIIOTHI ¢ MeJlbl0. Peakius «cepeOpsiHOro 3epkasay sl MypaBbUHON
KHMCJIOTBI.

CaMocTosTenbHas pa60Ta O6V‘IaIOH_[I/IXC$[:

BrinonHeHue 3aaHuii 110 TEME

Tema 2.11.3.
AmdorepHbie
OpraHuYecKue u
HeOpraHu4yeckKue

coequnenus. Couu.

Copep:xaHne yueOHOTo MaTepuana

1.

2.

AM@oTepHbIE OCHOBaHUSI B CBETE IPOTOIUTHUECKON TEOPUH. AM(OTEPHOCTH OKCHUIOB U
TUAPOKCUOB MEPEXOIHBIX METAJIJIOB: B3aUMOJIEHCTBUE C KUCIOTAMH U ILEIOYAMH.
Knaccudukanus u xumndeckue cpoiictBa coseil. OcCoOOeHHOCTH CBONCTB COJIEH OPraHUYEeCKUX U
HEOPraHUYECKUX KUCIIOT.

Jlaboparopuslii onbiT: [lonydyeHre u ampoTepHble CBOMCTBA TMIPOKCH/IA ATFOMUHUS.

JemoncTtpanun: B3aumoneicTBue THAPOKCHUIA HATPUS W COJSHOW KHUCIOTBI C aM(pOTEPHBIMU
TUAPOKCHIAMHU (THAPOKCHIOM IIMHKA). B3anuMoaeiicTBue aMUHOKHCIIOT C KUCIOTAMHU U 1EJI0YaMu

Tema 2.11.4.

Conepxkanue yaeOHOro MaTepuania
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I'eneTnyeckas cBA3b
MEXKAY KiIacCaMu
OpPraHu4eCKux u

1. | IloHATHe O rEeHETUUYECKOH CBSI3U U T€HETUUECKUX PsAJIaX B HEOPraHUUYECKONH U OPraHUYeCcKOU
XUMUHU.

2. I'enernueckue psapl MeTaia (Ha IpUMepe KalbLMsl U XkKelle3a), HeMeTasuia (Cepbl U KpEMHUs),

HEOpPraHu4ecKUuxX MEPEXOIHOTO IeMeHTa (LIUHKA)
cOoeIMHeHU 3. | 'enernueckue psapl ¥ TEHETUYECKAS CBSA3b B OPTaHUYECKON XUMHH.
4 | EquHCcTBO MUpa BEIEeCTB.
CaMocrosTenbHast paboTa 00yJaroxcs:
BrinmonHenue 3a1aduii o TEME 1
Tema 2.11.5. IIpakTHyeckoe 3aHATHE 2
Honyuenue [Tonydyenue XJIOPOBOAOPOAA M COJISTHOM KHCJIOTBI, U3YYEHHUE UX CBOMCTB.
XJIOPOBOJ0POJA u | [lonydyenne ammuaka, ero cBoucTBa.
COJISHOM KHCJOTBI, UX
cpoiictBa. Ilosyuenue
aMMHuaKa, ero
CBOMCTBA
Tema 2.11.6. Pemenue | [IpakTuyeckoe 3ansitue 2
IKCIEPUMEHTAJNbHBIX | PeleHne 3xcnnepuMeHTAIbHBIX 32124
3agayu
Tema 2.12. Xumust 22
3JIEMEHTOB
Tema 2.12.1. Coneprxkanne y4eOHOro MaTepuasia 2
S-JJIeMeHThI. 1. | JIBolicTBeHHOE MOJIOKEeHHE BoAopoa B [lepuonnyeckoii cucreme.
Boxopoa. Boxa 2. | Uzoromsl Botopoaa. Tsokenas Boja.
3. | OxucnutenbHble U BOCCTAHOBUTEIBHBIE CBOWCTBA BOJIOPOA, €ro MOJyuYeHUE U IPUMEHEHHE.
4. | Ponp BOIOpO/Ia B KUBOM M HEXXHBOM MPUPOJIE.
5. | Ponb BojbI Kak cpegooOpa3yromiero BemecTBa KIeTKH.
6. | DKOJIOTHYECKHUE aCTIeKThI BOJIOTIOIL30BaHUS.
7. | JlaGopaTopHBIEC OMBITHI: H3yYEHHE CBOMCTB MPOCTHIX BEIIECTB U COSAMHEHHUH S-2JIEMEHTOB.
JleMoHCTpannu: BOCCTAHOBUTENIbHBIE CBOMCTBA BOJIOPOA.
CamocrosiTensHas paboTa 00yJarouuxcs: 1
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Hamncanne cooOmennii mo reMaM:
1. VYcrpaHeHue )KECTKOCTH BOJIBI.
2. HWzoromsl.
3. Boja kak peareHT U Kak CpeJICTBO JUISI XUMHUYESCKOT0 MpoIriecca.

1. | llenouynsie metamibl. OO0IIas XapaKTEpUCTUKA IIETOUYHBIX METAJIOB HA OCHOBAHHH TTOJIOKEHUS
Tema 2.12.2. B [lepuonnueckoit cucreme annementoB J[.M. MenzaeneeBa u CTpoeHUsI aTOMOB.
JuemMeHTHI |A- 2. | Iomyuenue, pu3ndecKue U XUMHUUECKHUE CBOMCTBA MIEIIOYHBIX METAJLIOB.
rpyninbl. JJieMeHThI 3. | KaruoHsl HIENOYHBIX METAUIOB KaK BaKHEHIIas XuMU4eckas (opma HX CYIIECTBOBAaHUS,
IHA-rpynmsl. peryJsiTUBHAs pOJIb KATUOHOB Kallvs U HATPHUS B )KUBOM KIIETKE.

4. | IlpupoaHble COeTUHEHHS HATPUS U Kallus, UX 3HAYCHHE.

5. | OOmias xapakTepuCTHKa IIEeTOYHO3EMENIbHBIX METAUIOB U MarHusi Ha OCHOBaHUU TOJIOKEHUS B

6. | I[lepuogmueckoii cucreme snementoB J[.1. MenneneeBa u cTpoeHUs aTOMOB.

7. | Kanpuuii, ero nonydenue, pu3nyecKue 1 XUMUYECKHE CBOMCTBA.

8. | Baxwneiimue coequHEHMs KalblMs, UX 3HAUCHUE U IPUMEHEHHE.

9. | Kanpuuii B mpupoie, ero Onosoruveckas poib.

JlaboparopHble onbITh: M3yueHne CBOMCTB MPOCTHIX BEIIECTB M COCTUHEHUI 3IeMeHTOB 1A, 2A
TPy

JleMOHCTpaluu: KOJJIEKIMS MHHEpAloB M TopHbIX mopoa. Komneknuu mpocTeix BemecTB 1A, 2A

TPYIIIbL

CamocrosiTenbHas paboTa 00yJaroumxcst

Hammcanue cooOmiennii mo teMam:

1. Buonoruueckas posib HaTpUs, KaJIHs
2. buonoruueckas posib KaJbIIHsl.

Tema 2.12.3. Coneprxkanne yueOHOT0 MaTepuasia
p-JJIeMeHTHI. -
AUTEOM I HHL 1. | XapakTepuctuka aTlOMAHUS HA OCHOBAaHUU TOJIOkKeHUsI B [lepronuueckoit cucreme

xuMuueckux aemeHToB .M. MenzeneeBa u cTpoeHus aroma.

2. | Ilomydenue, puznyeckre 1 XMMUIECKHAE CBOWCTBA aTFOMHHUS.

3. | Baxneiimue coelnHEHNs aTIOMUHUS, UX CBOMCTBA, 3HAaUEHUE U IPUMEHEHUE.

4. | IlpupoaHble COEMHEHUS aTIOMUHUS.

JlaGopaTopHbIii onbIT: M3yueHue cBOMCTB MPOCTHIX BEHIECTB M COSTMHEHUN P-3JI€MEHTOB.

JleMOHCTpaluu: KOJUIEKIMS MUHEPAJIOB U TOPHBIX OpoJ1. Komiekus « ATIOMUHUNY.
Tabnuna « AITIOMAHAIY.
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CamocrosrenbpHas padora 00yJarommxcs:
IToaroroska cOOOIIEHUH I10 TEME:
ATOMUHAN

Tema 2.12.4. Yriepon
Kpemunii.

Conepkanue y4eOHOro MaTepHuania

1. | OGmas xapakTepuCTHUKa YIiIepoAa U KPeMHUsI Ha OCHOBAHUU X MosokeHus B [lepuoanueckoit
cucreme .M. MenaeneeBa u CTpOCHUS aToOMa.

2. | Ilpoctele BemiecTBa, 00pa3oBaHHbIE 3TUMH 3jeMeHTaMH. OKCUIbl U THAPOKCHIBI yriepoja |
KPEMHHUSI.

3. | Baxneiimue conu yrojabHON U KPEMHHEBBIX KUCIIOT.

4. | CuinkaTHas IPOMBIIIIIEHHOCTh

JlemoHcTpauu:
Tabmuub! « Yraepoa», « Kpemuuity. Xumudeckue cBoiicta yriepona. Okcua yriepona (1V):
II0JTy4eHHe, CBOMCTBA.

CamMocrosTenbHas padora 00yJaromuxcs:
IToaroroBka COOOIIEHHIT ITO0 TEMaM:

1. Yrnepon, Kpemuuit

2.CunukatHasi IpOMBIIUIEHHOCTh

Tema 2.12.5.
I'ajorennl.
XaJbLKOTreHbI

Coneprxanne yueOHOT0 MaTepuasia

1. | OGmas xapakTepucTHKa raJoreHoB Ha OCHOBAaHUU X NoJiokeHus B [lepuoanueckoii cucreme
aneMeHToB J[.M1.MeHnneneeBa u CTpOCHUS aTOMOB.

["astoreHs! — NpOCTHIE BEIIECTBA: CTPOEHUE MOJIEKYJI, XUMUYECKHE CBOMCTBA, ITOIy4YEHUE U
IIPUMEHEHHUE.

Baxwuerime coeIMHEHU raJOreHOB, UX CBOMCTBA, 3HAYCHHUE U IPUMEHEHHUE.

I"anorens! B npupoe.

buonornueckas poJib raJloreHoB.

OO1mas xapakTepucTUKa XaIbKOT€HOB Ha OCHOBAaHUU UX ToNIoKeHus B [leproandeckoit cucreme
anemenToB /(.M. MenneneeBa u CTpoeHus: aTOMOB.

7. | XanbpKOreHbl — MpOCThIe BemecTBa. Amnorponus. CTpoeHne MOJIEKYI aNIOTPOITHBIX
Moau(UKAIMI U X CBOMCTBA.

8. | [lomydeHnue u mpUMeHEHUE KUCIOPOa U CEpPHI.

N

o0k w
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9
10

XanbKOTEHBI B MPUPOJIE, UX OMOIOTUYECKAS POJTb.
JlaGopaTopHbIit onbIT: M3yueHne CBONCTB MPOCTHIX BEHIECTB U COCTUHEHHI P-3JIEMEHTOB.

I[GMOHCTpaL[I/II/II KOJUICKIWA MUHCPAJIOB U T'OPHBIX IOPOA, 06pa3u51 IMMPOCTBIX BCHICCTB I'aJIOTCHOB,
XaJIbKOI'CHOB, HonyquI/Ie AJUIOTPOITHBIX MO,I[I/I(l)I/IKaI_[I/Iﬁ Kucjiopoaa, CCpahl. XUMUUYeCKHe CBOMCTBA
KHCJIOpOJa, CCPhbI, raJIOTCHOB.

CamocrosTenpHas pa60Ta 06an}oumxc;1:

Hamncanne cooOIennii, o reMaM:

1. Ponp rajioreHoB B )KMBBIX OpraHU3Max.
2. XanbKOT€HbI B IPUPOE, UX OMOJIOTUYECKAs POJIb.

Tema 2.12.6.
9aeMeHTHI VA-
rpynnebl. JJIeMeHThI
IVA-rpynnsi. d-
3JIEMEHThI

Conepsxkanue y4eOHOro Marepuasia

1.

N

Noohkow

10

11
12

13

14

OOmiast XapakTepUCTHKa 3JEMEHTOB JTOH TIpyINIbl HAa OCHOBAHUM HX IIOJOXEHUS B
[Iepunonnueckoii cucreme anemenToB .M. MenneneeBa u CTpOCHHsI ATOMOB.

CrpoeHre MOJEKYNIbl a30Ta W aUIOTPONHBIX Mojudukaiuii ¢docdopa, ux ¢usznyeckue u
XUMHUYECKHE CBOKCTBA.

Bonoponnsie coequHenus 31eMeHToB V A-TpyIIIbL.

Oxcunpt a3ota u pochopa, COOTBETCTBYIOIINE UM KHCIIOTHI.

Conu 3THX KHUCIIOT.

CaoiicTBa KUCIOPOJHBIX COEAMHEHHUH a30Ta U pocdopa, X 3HaUYeHUE U TPUMEHEHHE.

Azot u pochop B mpupose, ux 6uosoruueckas poib.

OObmass xapakrepucTtuka odmeMeHToB |VA rpynmbsl Ha OCHOBaHMM HUX TIOJIOXKEHHUS B
IIepunonnueckoii cucreme snemenToB .M. MenaeneeBa u CTpOCHUs aTOMOB.

VYrnepon, ero amiorponus. CBoicTBa aUIOTPONHBIX MOAUGUKALMN yriiepojaa, UX 3HaueHUE U
IIPUMEHEHHUE.

Oxcupl U TUJIPOKCHUIBI YTIIEPOAa U KPEMHUS, UX XUMUYECKHE CBOWUCTBA.

Counu yroybHOM U KpeMHUEBOW KUCIIOT, X 3HaYeHHe U npuMeHenue. [lpuponoobpasytomas ponb
yIJIepoia JUisl )KUBOM M KDEMHMS — JUUIST HEXKUBOW IPUPOJIBI.

Ocob6ennoctu crpoenust aromoB d-anmementoB (I1B-VIIB-rpymm).

Menpb, IMHK, XpOM, eJe30, MapraHel] Kak MpoCThle BEIIeCTBa, UX (PU3MUYECKUE U XUMHYECKHE
cBoiicTBa. HaxoxneHne 3TUX METAJIJIOB B IPUPOAE, UX MOJIYUEHNUE U 3HAUCHHUE.

Coenunenuss 0-3JIEMEHTOB C pa3IMYHBIMH CTCTCHSIMU OKHCJICHHUS. XapakTep OKCHIOB M
THIPOKCHUIOB ATHX DJIEMEHTOB B 3aBUCUMOCTHU OT CTENIEHU OKUCIIEHHS METalIa.

JlabopaTopHbie onbITH: 1.M3ydeHne CBONMCTB MPOCTHIX BEIMIECTB U COSAMHEHUN P-IJIEMEHTOB.2.
M3y4eHune CBOWCTB MPOCTHIX BEIIECTB U COSTUHEHUH (-2JIEMEHTOB.
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JIeMOHCTpaluu: KOJUIEKIIUS MUHEPAJIOB U TOpHBIX HopoA. IlomydeHue amiaoTpomHbIX Moaudukanuit
docdopa. Xumuueckue cBoiictBa pocdopa. Okcuabl a30Ta, Keje3a, Mapraiia, MeIu ¢ pa3IuYHbIMU
CTENEHSIMH OKUCJIEHMSI, UX CBOMCTBA.

CamMocrosTenpHas pabora 00yJarOmmUXCs:
Hanucanue cooOiennii

Tema 2.12.7.
IHonyuyenue
THAPOKCHIOB
AJIIOMUHMS ¥ UIMHKA U
HCCJIeI0OBAHNE UX
cBoiicTB. Ilosryuyenue n
HCCJIeJ0OBAaHMe
CBOMCTB OKCH/I0B
cepbl, yriepoaa

IIpakTHYeckoe 3aHATHE
[TonydyeHnue ruIpOKCUIOB AIFOMUHUS U ITUHKA, U3yYEHHE UX CBOMCTB.
[lonydeHue u uccinen0BaHue CBOMCTB OKCUIOB CEPBI, YIIIEPOaa.

Tema 2.13. Xumusg B
JKM3HHU 001IecTBA

Tema 2.13.1. Xumusa u
NMPOU3BOACTBO. XHUMMUSA
B C€JIbCKOM
xo3qaicTBe. XUMHUS U
IK0JIorusA. X¥MHUSA U
NOBCeIHEeBHAA )KU3Hb
yeJIoBeKa

Coneprxkanne y4eOHOro MaTepuasia

1. | Xumudeckasi MPOMBIIIIEHHOCTh U XUMHUYECKHE TEXHOJIOTHH.

2. | CeIpbe ISl XHAMUYIECKOW TPOMBINIIIICHHOCTH. Bo1a B XUMUYECKOM MTPOMBIIITICHHOCTH. DHEPTHs
JUIsl XUMUYECKOT0 por3BoicTBa. Hay4yHble MpUHLKIIBI TPOU3BOICTBA.

3. | 3amuTa OKpyKaroIe cpesl U OXpaHa TPyAa MPH XUMUIECKOM Mpon3BoicTBe. OCHOBHEIE
CTaJNU XUMHYECKOT0 pon3BoAcTBa. CpaBHEHUE TPOU3BOACTBA aMMHUAaKa U METAHOJIA.

4. | XuMu3zamus ceIbCKOTO X035HUCTBA U e HalpaBJieHus. PacTeHus v mo4sa, MOYBEHHBIN
MTOTJIONIAFOIIIM I KOMIIJIEKC.

VY no6penus u ux kiaccupukanus.

6. | XuMudeckue cpecTBa 3aUThl pacTeHuid. OTpHIIaTeNbHBIE TOCIEICTBUS TPUMEHEHUS
MEeCTUIIUIOB ¥ 60phOa ¢ HUMH. XHWMH3aIMs )KUBOTHOBOJICTBA.

7. | XuMudeckoe 3arpsi3HeHUE OKpyKatoieit cpeasl. Oxpana ruapocdepsl, atmochepsl, hIopsl 1
dayHbl OT XUMHUYECKOTO 3arps3HeHUs. BHOTEXHOIOTHS ¥ TeHHAst WH)KEHEPHSI.

JlomaniHss amnTeka.

9. | Moromme u unctsnme cpeactsa. CpencrBa 60psOBI ¢ OBITOBEIMH HACEKOMBIMH.

10 | CpenctBa TMYHOM TUTHEHBI 1 KOCMETHKHU.

11 | Xumus u nunia. MapkupoBKa yIaKOBKa MUMIEBBIX M THTHEHUYECKUX MPOTYKTOB M YMEHHE UX

o

©
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YUTATh.
12 | Dkonorus xunuina. XUMHUs U T€HETHKA YEJIOBEKA.

13 | Bemnonnenue nadopatopHoil paboTel. O3HAKOMIICHHE ¢ KOJUIEKIMEH yI0OpeHUH U eCTUIUI0B.

O3HaKoOMIICHHE C O6p33HaMI/I CpEaACTB OBITOBOM XMMHH U JICKApCTBCHHLBIX IIPCIIapaToB.

2.03HaKomIIeHHe ¢ 00pa3liaMy CpeJICTB OBITOBOM XMMHH U JIEKaPCTBEHHBIX MPENapaToB.

JlaGoparopubie onbIThl: 1.03HakOMJIEHME C KOJUIEKIMEH yHOOpeHHH U IEeCTULUIOB.

HemoncTpanuu: Moienu Mpou3BOACTBA CEPHOIN KUCIOTHI M amMmMmuaka. Komnekiust ynoOpenuii u
nectuioB. OOpasibl cpecTB OBITOBOM XUMHUH U JIEKAPCTBEHHBIX MTPEMapaToB.

CamocTtosTenbHas padora 00yJaromuxcs. 2
[ToaroroBka cooOmieHN, CO3JaHUE TIPE3CHTAIMN 110 TEMaM:

1. Xumusg B )KU3HH 00IIECTBA.

2. OxpaHa OKpYyKarollei Cpe/bl OT 3arpsi3HEeHUS.

3. CoBpeMeHHBIE METOBI 00€33apaKUBAHUS BOJIBL.

4, XuMus B CEIbCKOM XO3SMCTBE

5. Jomamsss anTedka.

6. DOKoJiorus >KujadIna.

7. Kocmernueckue cpencTaa.

8. Xwumus u nuuia.
Tema 2.14. 2
0O0600menue u
CHCTEeMAaTH3AIUSA
3HAHHMH 10 O0IIEeH U
HEOPraHu4ecKou
XHUMHH
Tema 2.14. 1. Copepxanue yueOHOTO MaTepuana 2
OGodmenne n O06001IeHre U cCUCTEMaTU3AIMs 3HAHUN 110 OOIIEH M HEOPTraHUIECKON XUMHUH.
CHCTeR‘{,aTmaHHH\, JudbdepeHnnpoBaHHbIN 3a4eT
3HAHUH 1Mo 00IIei n
HEOPraHu4ecKou
XHUMHUH.

Bcero | 2074acoB
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YpoBHU OCBOEHHUSI Y4€OHOI0 MaTepuaa:
1 — o3HakomMuTENBHBIN (Y3HABAHHE paHEE U3YUCHHBIX OOBEKTOB, CBONCTB);
2 — penpOAYKTUBHBIN (BBITIOJIHEHUE JEATEIBLHOCTH 110 00pa3ily, HHCTPYKIMH UITU TI0]T PYKOBOJICTBOM);
3 — IPOAYKTUBHBIN (IJIAHUPOBAHUE M CAMOCTOSITEILHOE BBIIIOJIHEHHE JIEATEIbHOCTH, pElICHUE MPOOIEMHBIX 3a71a4).
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4 XAPAKTEPUCTUKA OCHOBHbBIX BUJ1OB AEATEJIBHOCTHU CTYAEHTOB

Coaepixanue o0yueHust

XapakTepucTHKA OCHOBHBIX BUJ0B [1eSITeJIbHOCTH 00y4aomerocs (
HAa YPOBHE YUYeOHBIX J1eiiCTBH)

Basknelinime xummuiuecKue
MOHATHSA

JlaBaTh onpeneneHue U OepupoBaTh CIECTYIOIUMU XUMHUUECKUMU
HOHATUSMU: BELIECTBO, XMMUYECKHH JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTCIIbHAs aTOMHAaA U MOJICKYJIIpHAasA MacCChbl, HOH, aJUIOTPOIINA,
U30TOIIbl, XUMHUECKAs! CBSA3b, MEKTPOOTPULATEIBHOCTb, BAJIECHTHOCTb,
CTCIICHb OKUCJICHUS, MOJIb, MOJIIpHAaA Macca, MOJI;IpHBIfI 00BeM
ra3o00pa3HbIX BELIECTB, BEIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS, PACTBOPBIL, AIEKTPOIUT, HEIIEKTPOIUT, ICKTPOIUTHUECKAS
JMCCOLIMALIUS, OKUCIIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTaHOBJICHHE, TEIUIOBOM A(P(PEKT peakIiu, CKOPOCTh XUMUIECKOM
peaKlMH, KaTajau3, XMMUYECKOe paBHOBECHUE, YTIIEPOIHBIN CKEIIeT,
(yHKIMOHAIbHAs rpynna, U30MepHsi, TOMOJIOTHSI.

OcHOBHBIE 3aKOHDBI
XUMUHU

- @OopMyJINPOBATH 3aKOHBI COXPAHEHUS MacChl BELIECTB U IIOCTOSHCTBA
COCTaBa BEUIECTB.

- YcTaHaBnMBaTh IPUYMHHO-CIIEACTBEHHYIO CBA3b MEKY COIEPIKAaHUEM
ATHX 3aKOHOB M HalMCaHUEM XUMHYECKHX (OPMYI U ypaBHEHUH.

- YcTaHaBIMBaTh 3BOJIIOLIMOHHYIO CYIIHOCTh MEHIETIEEBCKOM U
COBpPEMEHHOH (HOpMyIHPOBOK nepuoandeckoro 3axona /.M. Menneneesa.
- OOBACHATH (PU3MUECKUI CMBICT CUMBOJIMKU MEPUOIUUECKON TaOIUIIBI
xumuueckux aemeHToB JI.W. MenpeneeBa ( HOMEpOB 3JIEMEHTa, IEPHOIa,
IPYMIIbI) ¥ YCTAaHABIMBATh NPUYMHHO-CJIEICTBEHHYIO CBSI3b MEXKIY
CTPOEHHEM aToOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHS CBOMCTB JIEMEHTOB U
00pa30BaHHBIX MU BELIECTB. B IEPOUIAX U IPYIIIaX.

- XapaKTepmoBaTL 3JIEMEHTHI MaJIbIX U OOIBIINX NnepruoaoB 1mo
MIOJIO’KEHHUIO UX B IEPUOJNYECKON CUCTEME XMMUUECKHX Ai1eMeHToB J[. 1.
Menieneesa.

OcHoOBHbBIC TEOPHU XHMHHU

- YCcTaHaB/IMBaTh 3aBUCUMOCTb CBOMCTB XUMHUYECKHUX BEIIECTB OT
CTPOCHHMSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX DJIEMEHTOB.

- XapakTepu30BaTh BAKHEUIINE TUITBI XUMUYECKUX CBA3CH U
OTHOCUTEIBHOCTh 3TOW TUIOJIOTHH.

- OOBACHATH 3aBUCUMOCTD CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHUS
KPHUCTAJUIMYECKUX PEUIETOK.

- ®opMyIMpOBaTh OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOJIUTHUECKOU
JIUCCOLIMAIMN U XapaKTEPU30BaTh B CBETE ITOM TEOPHUH CBOMCTBA
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHHUIA.

Ba:kHeiinue BemecTsa u
MaTepHuaJIbl

- XapakTepHu30BaTh COCTaB, CTPOEHUE, CBOMCTBA, MOIYYEHHUE U
pUMEHEHHEe BaxxHeHnx MetamioB (1A u 2A rpymn, alfoMUHUS, Kenesa,
d- 2JIeMEeHTOB) ¥ UX COCAMHEHHH.

- XapakTepHu30BaTh COCTaB, CTPOCHUE, CBOMCTBA, MTOJTYUYECHHE U
NpUMEHEHHEe BaxxHeHnx HemetawioB ( 8A,7A,6A rpymm, a Takxke a3oTa u
docopa, yriaeposa 1 KpeMHUS, BOJOPOJA) U UX COSTUHEHHMH.

- XapakTepu30BaTh COCTaB, CTPOEHUE, CBOMCTBA, MTOJTYUYCHHUE U
IpUMEHEHHE BXKHEHIIINX KJIACCOB YIJIEBOIOPOIOB ( AJIKAHOB, AJIKEHOB,
AIIKUHOB, LIMKJIOAJIKAHOB, ApEHOB) U UX HanboJjee 3HaYMMbIX B HApOJAHOM
XO34MCTBEHHOM IUIAHE IIPEICTABUTEIICH.

- XapakTepu30BaTh COCTaB, CTPOEHUE, CBOMCTBA, MTOJTYyUYCHUE U
IPUMEHEHNE BaXHEUILINX MPEACTAaBUTEIEN IPYTUX KIAaCCOB OPraHMUECKUX
COETMHEHUI: METAHOJI U SUAHOJ, CI0XKHBIE A(UPBI, )KUPBI, MbLIA,
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anpaeruabl (popmanbaeru, aeTanbIerua), KETOHBI (alleTOH),
KapOOHOBBIC KMCJIOTHI , MOHOCAXapHu bl (TJIFOK03a), AUCaXapU bl
(caxapo3sa), moaucaxapuibl ( Kpaxmai U 1eJUTI0J103a), aHWIIHH,
AMUHOKHCIIOTBI, O€JTKH, UCKYCCTBEHHBIC U CHHTETUYECKHE BOJIOKHA,
Kay4yKH, IJIACTMACCHI.

XUMHYECKHH SI3BLIK U
CHMBOJINKA

- Ucnons3oBath B yueOHOUM B MpodeCCHOHANBHOM IeATeTbHOCTH
XUMUYECKUE TEPMUHBI U CUMBOJIUKY.

_ HaspiBaTh M3ydeHHBIC BEIIECTBA 10 TPUBUATBHOM HIIM MEXIYHAPOTHON
HOMEHKJIAType U OTPaXKaTh COCTaB ATUX COCIUHEHUMN C TTOMOIIBIO
XUMUYECKUX (HOPMYII.

- OTpakaTh XUMHUUYECKHUE MPOIECCHI C TOMOIIbIO YPABHEHUN XUMUUECKUX
peaKIui.

XuMHYecKHe pPe€aknuu

- OOBACHATH CYIIHOCTh XUMUYECKUX IpoleccoB. Kiaccuduunponarsb
XMMHUYECKHE PEAKLIUHU 110 Pa3IMYHbIM IPU3HAKAM: YUCIIYy U COCTaBY
peareHToB M MPOIYKTOB PEAKINH, TETIIOBOMY 3P PEKTY, HallPaBICHHIO,
¢a3ze, HAMUYMIO KaTaaU3aTopa, U3MEHEHUIO CTENICHEH OKUCICHUS
9JIEMEHTOB, 00Pa3YIOIINX BEUIECTBA.

- YcTaHaBiaMBaTh NpU3HAKKU OOLIETO U Pa3IMYHOIO B TUIIOJOTHH PEAKIUN
JUISl HEOPraHUYECKON M OPraHUYECKOM XUMHUH.

- KnnaccuunupoBathb BeliecTBa 1 MPOLECCHl ¢ TOYKU 3PEHUSI OKUCIICHUS -
BOoCCTaHOBJIEHUsI. COCTaBJIATh YPABHEHMSI p€aKLUi C IOMOILBIO METO/1a
3JIEKTPOHHOTO OajaHca.

- OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIUH U MTOJI0KEHUS
XMMHUYECKOTI'0 PAaBHOBECHUS OT PA3JIUYHBIX (PaKTOPOB.

XuMHuuYecKui - BBIOTHATS XUMUYECKHI YKCTIEPUMEHT B MOJTHOM COOTBETCTBUH C
JKCIIEPUMEHT MpaBUJIaMU TEXHUKH 0€30MacHOCTH.
- HaGmronate, ukcupoBaTh M ONMUCHIBATH PE3YJIHTATHI TPOBEICHHOTO
DKCIIEPUMEHTA.
XuMnueckas - [IpoBOIUTH CAaMOCTOATENBHBIA MOMCK XUMUYECKOW HH(OPMALIUHU C
HH(poOpMALUA MCIIOJIb30BaHUEM PA3INYHBIX UCTOUHUKOB ( HAYYHO-TIOMYJISIPHBIX

W3/IaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHEeTA).
- Ucnonb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH ISt 00paOOTKH U TIepeaun
XUMUYECKON MH(OPMAIUHU U €€ TIPEJICTABIICHUS B PA3JINYHBIX (popmax.

PacyeTrnl Mo XuMHYeCKUM
¢dopmynam u ypaBHeHUSAM

- YcTaHaBIMBaTh 3aBUCHMOCTh MCKIAY Ka4yeCTBEHHOM M KOJIWYECTBEHHOM
CTOPOHAMH XUMHWYCCKUX 00BEKTOB U IMponIecCoB.
- Pemathp PpaCYCTHBIC 3aa9U 110 XUMHUYCCKUM (bopMynaM 1 YPABHCHUSIM.

IpopuiabHoe u
npogeccHOHAIBHO
3HAYMMOeE COJAepPKaHHe

- OOBACHATH XUMHUECKHUE SBJICHUS, IPOUCXOISAIIUE B IPUPOJIE, OBITY U HA
IPOM3BOJICTBE.

- OnpenensTh BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBpAILCHUI B
Pa3IMYHBIX YCIIOBUSAX.

- CobmofaTh mpaBuiIa SKOJOTHYECKU TPAMOTHOT'O TIOBEICHUS B
OKpY>Karollen cpene.

- O1ieHMBAaTh BIMSHUE XUMHUECKOTO 3arps3HEHUS OKpYXKaroIel cpesibl Ha
OpraHu3M 4YeJOBeKa U IPyrue KUBbIe OPraHU3MBI.

- Co6umroath nmpaBmiia 6€30MacHOro0 00paleHHs C TOPIOYUMHU U
TOKCHUYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 00OPYIOBAHUEM.

- ['oTOBUTH pacTBOPHI 33/1aHHOI KOHILIEHTPALUU B OBITY U Ha
IIPOM3BOJICTBE.

- KpuTtnuecku onieHuBaTh 10CTOBEPHOCTh XUMUYECKOM HH(pOpMaLHH,
IIOCTYIAIOIIEH U3 PA3JINYHBIX HICTOYHUKOB.
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5. YCJIOBUSA PEAVIN3ALIMU TPOI'PAMMBI YYEBHOTI'O ITPEJIMETA

5.1. TpeboBanusi K  MHHUMAJIBHOMY  MaTePHAJIbHO-TEXHHYECKOMY
o0ecneyeHn 1o

Peanu3amus nporpaMmel yaeOHOTO TIpeaMeTa TpedyeT Hanuuusl yueOHoro kabunera
XUMUH U J1a00paTOPHH.

[Tomenienue KaOuHeTa yIIOBIIETBOPSIET TpeOOBAHUIM CanurapHo-
SMHUIEMHOIOTHYCCKUM TpaBwil 1 HopMaThBoB (CanlluH 2.4.2. Ne 178-02).

O6opynoBanue yueOHOro KaOMHeTa:

1. MeGenb 1 cTalimoHapHOE 000pYI0BaHUE.

- TOCKa KJIacCHAs;

- CTOJI U CTYJI JUIsl IPETioaBaTes;

- CTOJIBI U CTYJIbSI ISl CTYACHTOB;

- IEMOHCTPALIMOHHBIN CTOJ;

- KHIOKHBIN IKad;

- KA} BBITSHKHOW;

- WKaQbl 151 XUMUYECKUX PEAKTUBOB U JJAOOPATOPHOM MOCYABL;

- METAJUTMYECKUH TKad ISl XUMUYECKUX PEaKTHBOB;

- MOMKa YHUBEpCaIbHAasi;

- CTOJI AJ1s1 IpUOOPOB;

- DKpaH;

- HOyTOYK;

- MyJIbTUMENITHAS yCTAHOBKA.

2. JJabopatopHoe 000py0BaHUE U TTPUOOPHI: MITATUBBI METAJUTMUECKUE ¢ HAOOPOM
JIATIOK U KOJICII, CYIITWIIKA JIJISl CTEKJITHHOW MOCY/Ibl, OTHETYIIUTEh, KOHTEHHEDP C MECKOM,
COBOK.

3. JlaGoparopHble NPUHAMISKHOCTH H JabOpaTopHas TMOCyJa: amnTedka s
OKa3aHUs TMEePBOM MEIUITMHCKOW MOMOIIM MPU OXKOTraxX, Mope3ax, Oymara MHAMKATOpHAs
yHHUBepcajbHas, Oymara QuIbTpOBalIbHAs, BaTa TUTPOCKOMHUYHAS, JEp>KaTeNu s
npoOUpPOK, epil MpOOUPOYHBIN, €pIl TOCYAHBIM, TaJ0UYKH CTEKJSHHbIC, MPOOKHU
pe3uHOBbIE ( pa3HOTO JUaMETpa), ceTKa acOecToBas MeTauIM4ecKasi, CHUPTOBKU, TPYOKHU
CTEKJISTHHBIE, IITATUBBI JIJISI IPOOUPOK, JIOKKHU TJIACTMACCOBBIC MJISI CHITyYHUX PEAKTUBOB,
npoOupKH JTabOpaTOpHBIC, CTAaKaHbl XWMHUYECKHE, KOJIObI, BOPOHKH KOHUYECKHE
MJIACTMACCOBBIC, MEPHBIC ITWIMHJIPHI, CKJISHKHA JJI1 PEaKTUBOB, IMPEIMETHBIC CTEKIa,
dapdopoBbie YaImIKu JUIsl BbIMApUBaHUs, CTynKd (apopoBbie C TECTUKOM, BECHI,

pa3HOBECHI.

4. PeaKTUBHI.
AnroMuHUN Oxkcu Kaipnus
XKenezo Oxcup xene3a (111)
[nuk Oxkcun G6apus
Maruuii Oxcua ceunna (11)
Cepa docdat kanbIuUs
Kanbuuii ®docdar HaTtpus
Oxcun meau(ll) I'uapodocdar kanus

52



00JIaCTHOE TOCY/IAPCTBEHHOE OFO/HKETHOE MPO(ECCHOHATIEHOES
00pa3oBaTelbHOe yupeK/eHHe «CasHCKHI METMLIMHCKII KOJLTISIDIO)

Juruapodocdat kanpuus
Hurpar cepebpa
Hurpar amomunns
Hurpat Gapus

Hurpar xanus

Hutpatr ammonus
Hutpar HaTpus
XJOpuJ JTUTUS
XJopug aMMOHUS
Xnopuz Kanus
Xopuj Kajablus
Xnopun 6apust
Xiopun xenesa (1)
XJI0pUT Maraus
Xaopua meau (1)
Xopua HaTpUs
Xmopua HUHKA
dTopun HaTpUs
bpomun kanus

HNoann xamus
Cynsdat meau (I1)
Kap6onat menu (Il ) ocHoBHOM
Kap6onat narpus
['unpoxapOoHaT HATpUS
Kap6onat ammonus
KapOonar kanus
Cynbdar kobanbra (1)
Cynbdar mapranma (1)
Cynbdar nukens (1)
['unpocynbdar HaTpus
Cynbdart HaTpus
Cynbdat anroMuHus
Cynbdar amMoHUS
Cynwdart xene3a (1)
Cynbar kamus
['unpocynbdar kanus
Cynbdar kampus
JKenesnbiit kymopoc
[{MHKOBBIN KYIIOPOC
Cynbsdat maraus
Cynbdut HaTpus

Cunukar HaTpus
Ponmanun kanus

Kanui xene30cuHepoaucThIin
AJIFOMOKaJIMEBbIE KBACIIBI
CepHas kuciora
ConsiHas kucioTa
A30THas KHCJIOTa
docdopHas KucioTa
bopnas kucmora
I'mapokcun kanus
I'mapokcun HaTpus
I'mapokcup KanpLuus
AMMMaK BOTHBIN

I'excan

I'mroko3a

I'munepun

dopmanus

MypaBbrHas KUCIOTA
YKCyCHast KUCIIOTa
AHWINH

AlleTOH

Juxnopatan

Tonyon

Yraepon 4eThIpEeXXIOPUCTBIN
[Mukmorekcan
N30amMunoBelil cnupT
N300yTHI10BBIN CIUPT
H-6ytunoBsiii ciupt
®deHon

OnewnHoBas Kuciora
AMMHOYKCYCHasl KUCJIOTa
[TaneMuUTHHOBAS KUCIOTA
CreapuHoBas KucjaoTa
Caxapoza

Kpaxman

DTaHOIL

MeTtunopanx
®denondranenn
YHuBepcanbHas UHAUKATOpHast Oymara

5. YueOHO-HarIIAHbIE TI0COOU:
- IUTOCKOCTHBIE€ CPEJCTBA OOYUYEHMS: KOMIUICKTHI TAaOJUIl MO TeMaM « MeTaiby,
« HemeTamnsly,
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- [lepnonnueckas cucrema xumudeckux aneMeHnToB (.M. Menneneesa,
- Tabnuna « PacTBOpUMOCTh KUCIIOT, OCHOBaHUM, COJICH,

- IOPTPETHI YUEHBIX.

- BUICO(DUITEMBI,

- CJIAl] — IPE3EHTALNH.

6. TexHuueckue cpecTBa 00yUeHUsI:

- MyJbTUMEANA cucTeMa (HOyTOYK, 9KpaH, IPOCKTOP).

5.2. UudopmanuonHoe odecnevyeHne 00yueHust
JlutepaTypa 1Jisl CTY/IeHTOB
1. Tabpuensun O.C. Xumusi: yueOHUK maid mpodeccuii U crHeruanbHOCTEH
ecrectBeHHO-HayuHoro npoduis / O.C. I'abpuensa. — M.: Akagemus. 2017.

Jlureparypa qist npenogaBareJiei

1.006 ob6pazoBanun B Poccuiickoit ®deneparuu. OenepanbHbiii 3akoH Poccuiickoit
®epneparuu ot 29. 12. 2012 r. Ne 273-03 (B pen. Penepanbubix 3akoHoB ot 07.05.2013
Ne99 — @3, o1 07.06.2013 Ne 120 - @3, ot 02.07.2013 Nel170 —P3, ot 23.07.2013 Ne 203 —
@3, ot 25.11.2013 Ne317 — @3, ot 03.02.2014 Ne 11 — @3, ot 03.02.2014 Ne 15 — @3, ot
05.05.2014 Ne 84 — @3, ot 27.05.2014 Ne 135 — @3, ot 04.06.2014 Ne 148 — @3, ¢ u3m. ,
BHeceHHbIMU DenepanbHbiM 3aKk0HOM 0T 04.06.2014 Ne 145 — @3, B pen. ot 03.07.2016, ¢
u3M. ot 19.12.2016.)

2.DenepalibHbIl  TOCYJApPCTBEHHBIM  00pa30BaTeNbHBIA  CTaHIAPT  CPEIHETO
(momHOTO) 061IEeT0 0Opa3oBanus, yTB. [Ipukazom Munobpuayku Poccun ot 17 mast 2012
r. Ne 413.

3.Ilpuka3z MunucrepctBa odpa3zoBanus u Hayku PD ot 31 gexabpst 2015 r. Ne 1578
« O BHeceHUHU U3MEHEHM B (heiepalibHbIN TOCY1apCTBEHHBI 00pa30BaTENIbHbIN CTaHAAPT
cpenHero oOIero oopa3zoBaHusi, YTBEPKACHHbIA NMPUKa3oM MuUHHCTEPCTBA 00pa3oBaHUs
u Hayku Poccutickoit ®enepamyu ot 17 masg 2012r. Ne 413.

4. llpumepHass oOcHOBHas oOpa3oBareibHas MpPOrpaMMa CpPETHEro OOIIero
oOpa3oBaHusi, oA0OpeHHass  peuieHueM  (eaepaibHOTO  y4eOHO-METOANYECKOTO
00BbeIMHEHUS 110 001IeMy 00pa3oBaHuio (IPOTOKOI OT 28 muroHs 2016r. Ne 2/16 3)

5 T'abpuensaa O.C. Xumust [Tekcr]: ydeOHUK Ui CTYJAEHTOB MPOQPECCUOHAIBHBIX
y4eOHBbIX 3aBe/ieHuil ecTecTBeHHO-HaydHoro mnpoduns / O.C. Tabpuensn, W.I.
OctpoymoB. — M.: Akanemus. 2016.

6. I'abpuensu O.C. Xumus. 10 kmacc. [Tekct]: 6a30BbIii YpOBEHB; YICOHHUK IS
obmeobpaszoBarenbubix yupexaenuit / O.C. 'abpuensn. - M.: JIpoda, 2009.

7. Tabpuensa O.C. Xumus B TecTax, 3ajadax U ynpakHeHusx [Tekcrt]: yueOHOe
nocodue Mjig CTYACHTOB CpeAHMX MpodeccuoHanbHbIX YyueOHbIX 3aBenenuit / O.C.
["abpuensn, I'.I" JIbicoBa. - M.: Akanemus, 2014.

8. T'opkoBenko M.IO. Iloypounsie pazpadotku mo xumuu [Tekcr]: 9 kmacc; K
yueoHbiM KoMmIiekTam O.C. T'abpuensna / M.IO. I'opkosenko. — M.: BAKO. 2014.

9. I'opkoenko M.IO. Iloypounbie pazpabotku mo xumuu [Tekcr]: 10 kmacc; k
yueoHbiM KoMIiekTam O.C. I'a6puensna / M.IO. I'opkosenko. - M.: BAKO, 2014.
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11. Epoxun IO.M. Xumus [TekcT]: yueOHUK g CpeIHUX MPOQPECCHOHATHHBIX
yueOHbIx 3aBeaenuii / KO.M. Epoxun. — M.: Akagemus, 2014.

12. Ky3emenko H.E. Xumus [Texcr] / H.E. Ky3smenko, B.B. Epemun, B.A.
[TonikoB. — M.: JIpoda, 2014.

IIporpamMHoe o0ecnieueHre U HHTEPHET- PECYPChI:
hemi. yallst.ru — «Xumus. O0pa3oBaTEIbHBIN CAUT IS IIKOJbHUKOB)
www. alhimikov. net — O6pa3oBaTeabHbIN CAAT IS KOJIHHUKOB.

1 stptember.ru — metonnyeckas razeta « [lepBoe CEHTAOPS».
chem.msu.su — snekTponHast 6UOINOTEKA 10 XUMHUHU.

KypHAIT «XUAMUS»

www. hij.ru/ -«Xumus 1 Ku3HbY.

http: // www.e — osnova. ru — Bee st yaurens. Xumusl.
http://nsportal.ru / - CommanbeHast ceTh paOOTHHKOB 00pa30BaHUsI.
http://teacherjournal.ru/ - yantenbckuii >xypHaI OH —JIaiH.
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6. JONOJHEHUSA U UBMEHEHUSA
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ITaBaoBckas Tarbana BacuianeBHa
npenoaaBaresib XUMUU
OI'BIIOY «CassHCcKHI MeIUIMHCKHI KOJLIEIK»

PABOYAS ITPOI'PAMMA YYEBHOI'O ITPEJIMETA
XUMMUA

00uweodpazoeameibH020 y4eOH020 YUKIA
nPOZPAMMbBL HOOZOMOBKU CREUUAIUCI 08 CPeOHe20 36CHA

no cneyuanvnocmu 34.02.01 Cecmpunckoe 0eno 6a30601 no020moeKu
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