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Pabouas mporpamma IucoumiMHbel «OOIIas ¥ HeopraHM4yeckas XUMUS» COCTaBJICHA
Kadenpoil HeopraHn4eckor, (pU3NYECKONH M KOIJIOMIHON XUMHUH B COOTBETCTBHHU C
TpeboBanusiMu  DenepanbHOTO TOCYAapCTBEHHOTO 00pa3oBaTeNIbHOTO —CTaHJapTa
BBICIIETO0 OOpasoBanmst 1o crnenuanbHOCTH  33.05.01 ®Dapmarus  (YpoBEHB
cnenuanmtera) (yrBep. Ilpukazom MunucrepcTBa oOpa3oBanusi U Hayku P® or 27
mapta 2018 . No219)

Pabowas nmporpaMma qUCIMIUIMHBI YTBEpXK/IeHa Ha 3aceqanny LlenTpanbpHoi
Meroandeckoi komuccuu mpotokoi Nel ot «31» asrycra 2020 1.

Pabovas nmporpaMma JUCIMIUIMHBI YTBEpXKI€HA Ha 3ac€JaHNN Y YEHOTO COBETa
mpotokoi Nel ot «31» aBrycra 2020 T.



HEJH U 3AJAYHN JTUCIUITTJINHBI

1.1 | Heap AMCHUNIMHBI. U3yYEHUE 3aKOHOB M TEOPUil, KOTOpBIC ABIAIOTCS (YHIAMEHTOM AT
OCBOCHUS IPYTUX €CTECTBEHHOHAYYHBIX, CHEHHAIBHBIX W NPO(PECCHOHATBHBIX THCIHILIHH.
[Mpeamer oOieil ¥ HEOPraHUYECKOW XMMHH CTaBUT CBOCH LIENBIO pa3BUTHE Yy OyIyIIero
CIENMATHCTA-TIPOBU30PA XUMHYECKOTO MBIIIUICHUS, YTO ABJIAETCS HEOOXOIUMBIM YCIOBHEM
JUIS  M3YYEHHS MEIUKO-OMOJIOTHYECKUX, €CTECTBEHHOHAYYHBIX, NPO(ECCHOHATIBHBIX U
CIELMATbHBIX JUCLHUIUIMH, a TaK ke (OpMUpOBAHHWE YMEHHH M HABBIKOB XHMHYECKOIO
9KCIIEPUMEHTA.

1.2 | 3agaum AMCUMIIMHBI:

1.2.1 | dopmupoBaHHE TEOPETHIECKHUX 3HAHUIT B 00JIACTH COBPEMEHHBIX IIPEICTAaBICHUH O CTPOCHUH
BEILIECTBA, OCHOB TEOPHH XHMMHYECKUX IPOLIECCOB, YUYEHHS O PacTBOPAX, PaBHOBECHBIX
mpolueccax B pacTBOPaX MIEKTPOJIUTOB W HEIIEKTPOJIMTOB, XUMMHU DJIEMEHTOB; POIU U
3HAYCHHUS OCHOBHBIX IIOHSTHH, METOJOB M 3aKOHOB XHMHHU OOIIEH M HEOPraHWYecKOH B
(apmManuu 1 B IPAKTHYECKOH AEATEILHOCTH IPOBH30PA; OCHOBHBIX PA3JeloB U 3TAIOB €¢
Pa3BUTHS COBPEMEHHOE COCTOSHHE;

1.2.2 | popmupoBaHHEe yMEHHS MCIIONB30BATH COBPEMEHHBIE TEOPUU W TIOHATHS OONIEH XUMUH ISt
BBISBJICHUS] (DYHJIAMEHTAJIbHBIX CBSI3el MEX/1y IO0JIOKEHUEM XUMuueckoro sinemenra B I[1C,
CTPOCHHEM €ro COCIMHEHHH W WX (USHYECKHMH, XHUMHYECKHIMH CBOHCTBaMH,
OMOJOTHMYECKOH aKTHBHOCTBIO M TOKCHYHOCTBIO; OCBOCHHE BCEX BHIOB HOMEHKJIATYPEI
HEOPTaHNYCCKUX COCIMHCHUI;

1.2.3 | popmupoBanne yMeHHs pacueTa SHEPTETUUECKHX XAPAKTEPUCTUK XUMHYECKHX MPOLECCOB,
oInpeJeseHus] HalpaBiIeHUs M TIIyOMHBI MX NPOTEKaHHs, CHOCOOOB pacuera XMMHYECKHX
PaBHOBECHUH 110 U3BECTHBIM HCXOIHBIM KOHIICHTPALUSIM U KOHCTAHTE PABHOBECHS,;

1.2.4 | popmupoBaHre HABBIKOB IPOBENECHHUS XUMHUECKUX IKCIIEPUMEHTOB (IPOOHPOYHBIX PEaKIIHiA,
HIPUTOTOBIICHUS PAacTBOPOB, OIpENENCHHS HX IUIOTHOCTHU, CIIOCOOOB JOBENEHUE MACCOBOH
JIOM  PAaCTBOPEHHOrO BellecTBA [0 HY)XHOW BEIMYHMHBI, MCIOJb30BAaHUE METO/A
WHTEPIIOJSILIUY U JIp.).

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Biok B1.07 |
2.1 | Ilepeyennb THCHMILIMH U/MJIM MPAKTHK, YCBOEHHE KOTOPHIX HEOOXO0AMMO TSI
H3YYeHUsT TUCIMIIHHbI

2.1.1 | Jucuumumna 6a3upyercs Ha 3HAHUSAX, YMEHHUSIX U OIBITE AESTEIbHOCTH, IPHOOpPETaeMbIX B
pe3yabTaTe H3y4eHHs CIEAYIOMNX TUCIAIUIH /M TIPAKTHK:
- Xumus (43 Kypca OCHOBHOTO 0011ero o0pa3oBaHus).

2.2 | JMcOuMnInHBI H NPAKTUKH, 1Sl KOTOPBIX OCBOeHHE TaHHOM THCIUNTHHBI
He00X0NMMO KaK NpeIiiecTByoLIee:
2.2.1 | - AHanuTHyecKas XUMUS,
- ®usnueckas v KOJUIOUIHAS XHUMUS,
- OpraHuyeckast XMMHUsl,
- brnonorugeckas XuMus,
- ®apmakosorus,
- @apmaneBTHYECKast XUMUS,
- GapmaneBTHYECKast TEXHOJIOT S,
- dapmakoruosus,
-Toxcukonoruyeckast Xumus,
- O01as rurueHa.

3. KOMIIETEHIIUU OBYYAIOIIETI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE

OCBOEHMUS JUCIUIIJIMHBI




Koa u HanmmeHoBaHue
YHHBepCcaJlbHOI
KOMIIeTeHIIUH

Koa n HaumeHoBaHuUe HHIHKATOPA TOCTUKCHUSA yHnBepcam)Hoizi
KOMIICTCHIMHA

YK-1. Cnocoben
OCylIeCTBIATH
KPUTHYEeCKHi aHAIM3
Npod/IeMHBIX CUTYALU
HA OCHOBE CCTEeMHOI0
noaxoaa,
BbIpa0aTbIBATH
CcTpaTeruio AeicTBUil

WUlyk-1-1 Amnammsupyer NpOOIEMHYI0 CHTYallHI0 Kak CHCTEMY,
BBLSBILSSL €€ COCTABIIAIOIINE U CBA3U MEXKAY HUMU

Wyk-1-2 Onpenenser mpoOensl B MHGOPMALUK, HEOOXOJUMOH It
peleHust NpoOJIEeMHON CHUTyaluy, W HPOEKTUPYET MPOLECCHl MO HX
YCTpPaHEHHUIO

Nlyk-1-3  KpuTuueckn  OLEHHMBaeT  HaJAEKHOCTh  MCTOYHHMKOB
uHpopMalMu, paboTaeT ¢ NPOTHBOPEYMBOI HH(OpPMALIUEH U3 Pa3HbIX
HCTOYHHKOB

Wlyk-1-4 Pa3pabaTeiBaeT M COIEPIKATENBHO  apryMEHTUPYET
CTPaTeTHIO PeIIeHus TPOOIEMHOI CUTYallii Ha OCHOBE CHCTEMHOTO M
MEKIMCIUIUIHHAPHOTO TTOXO0I0B

N/yk-1-5 Hcnonb3yer JOTHMKO-METOMOJIOTUYECKHA WHCTPYMEHTapHit
JUTSE KPUTHYECKOH OI[CHKH COBPEMEHHBIX KOHIEHIHH (HHI0CO(CKOTO U
COLIMAJIBHOTO XapaKTepa B CBOeH MpeIMeTHOH 001acTu

YK-3. Cnocoden
OpPraHU30BBIBATH U
PYKOBOJAUTH PadoToii
KOMAaH/IbI,
BbIpadaTbIBasi
KOMaHIHYIO CTPATETHIO
IS 1OCTUKEHUS
MOCTABJICHHOI LI

W/yk-3-1 BeipabaTbeiBaeT CTpaTEeruio COTPyAHUYECTBA U HA €€ OCHOBE
OpraHu3yeT OTOOp WICHOB KOMAHABI IJIS JOCTIDKEHHS IOCTABICHHOH
1IeJId, paclpeselss POl B KOMaH[e

WN]lyk-3-2 [lnanupyer U KOppeKkTHpyeT paboTy KOMaHAbI C Y4eTOM
HWHTEPECOB, OCOOCHHOCTEH TIOBENCHHS W MHEHHH €€ UJICHOB;
pacrpeaenseT nopyueHus! ¥ IeJISTHPYET MOJTHOMOYHS YICHAM KOMaHIbl

Wyk-3-3 Paspemaer KOHGIMKTEI M TNPOTHBOPEYMS IIPH JEIOBOM
O0IIEeHNN Ha OCHOBE YUeTa HHTEPECOB BCEX CTOPOH

N/yk-3-4 Opranusyer QUCKYCCHH MO 33/IaHHOW TeMe M 00CyKIeHHE
pe3ynbTatoB  pabOThl KOMaHAbl C MPHUBICUCHHEM OIIIOHEHTOB
pa3paboTaHHBIM HJIESIM

YK-4. Cnocoben
NPUMEHSITH
COBpeMeHHbIe
KOMMYHHMKATHBHbIE
TeXHOJIOTHH, B TOM
4yHciie HA
HHOCTPAHHOM(BIX)
s3bIKe(ax), AJIs
aKa/IeMH4ecKoro u
npogdeccHoHATBLHOTO
B3aMMOAEICTBUS

Wyk-a-1 YcranasnuBaeT U pa3BuBacT MpoQecCHOHAIBHEIE KOHTAKTHI
B COOTBEICTBUH C IIOTPEOHOCTSMU COBMECTHOH JEATEIBHOCTH,
BKJIIoYass oOMeH wuHQopMmarmeli M BHIPaOOTKY EAMHON CTpaTeruu
B3aNMOJICHCTBUS

WUlyk-a-2 CoctaBnser, NEpeBOJUT € MHOCTPAHHOIO s3blKa Ha
rocynapcTBeHHblll s3bIk PO u ¢ rocygapctBeHHOro szbika PD Ha
WHOCTPAHHBIA, a TakKe PENaKTUPYeT pa3IMyYHble aKaJeMUYCCKUE
TeKcThl (pedepatsl, cce, 0030pbl, CTaTbU W T.J.), B TOM YHCIE Ha
HUHOCTPAHHOM SI3BIKE

Wllyk4-3  TlpexcraBuser  pe3ynbTaThl — aKajeMHYeCKOH U
npo)eCCHOHANBHONW  AEATENBHOCTH HA  Pa3M4HBIX  TyOIHYHBIX
MEpOIPUATHAX, BKIIOYAs MEKIYHAPOAHBIE, BHIOMpas Hauboee

MOJXOSIIHH (opMat

Nlyk-4-4 ApPryMEHTHPOBAaHHO ¥ KOHCTPYKTUBHO OTCTauBaeT CBOM
TIO3UIMU Y UJIEH B aKaJeMHUYEeCKUX U NPO(PECCHOHATIBHBIX IUCKYCCUSIX
Ha rocyJapCTBEHHOM sA3bIke P® 1 MHOCTpaHHOM si3bIKE

Wyx-4-5 Beibupaet cTuiis 001LIeHNs Ha TOCYAapPCTBEHHOM si3bIke PO 1
HMHOCTPAHHOM $3bIK€ B 3aBUCUMOCTH OT LI€JIU U yCJIOBUM MapTHEPCTBA;
aJanTHpyeT pedb, CTUIb OOIIEHHA M S3BIK JKECTOB K CHTyallUsM
B3aUMOJIEHCTBUS

YK-5. Cnocoden
AHAJU3UPOBATDH U
YYHTBHIBATH
pa3Hoodpa3ue KyJbTyp B

WNyk-s-1 Unarepnperupyer ucroputo Poccun B KOHTEKCTE MUPOBOIO
HCTOPHYECKOI0 pa3BUTHS

Wyk-s5-2 AHanu3upyeT BaxKHEHIINe HICOJOTHYECKIE U LIEHHOCTHBIE
CHCTeMBbI, C(OPMHUPOBABIIMECS B XOJEC HCTOPHYECKOTO pa3BUTHUS;




npoiecce
MEKKYJIbTYPHOTO
B3aNMoJIelcTBHUS

06OCHOBI>IB3.€T AKTYaJIbHOCTh MX HCHOJIB30BAaHUSA MPU COLHAATIBHOM H
npodeccrOHANIBFHOM B3aUMOJICHCTBUU

Wlyx-5-3 BrictpauBaer COLMATIbHOE podecCHOHANBHOE
B3aHMOJEHCTBHE C yIETOM OCOOCHHOCTEI! OCHOBHBIX (JOPM HAYyIHOTO U
PEIUTHO3HOTO CO3HAHMUS, ICIOBO 1 0011l KyJIbTYpbI IpecTaBUTENeH
JPYTHX 3THOCOB U KOH(ecCHii, pa3YHbIX COIUATBHBIX TPYIIT

Nlyk-s-4 OOGecneunBaeT Co3AaHHE HEITUCKPUMUHALMOHHON Cpembl
B3aMMOJICHCTBHS NPH BHINOJHEHUH IPO(PECCUOHATIBHBIX 33184

YK-6. Cniocoden
onpeneysiTb U
peanu3oBbIBaTH
NPHOPHUTETHI
c00CTBEHHOI
JIeSITeJILHOCTH U
CIocoobl ee
COBEpPIIEHCTBOBAHUS HA
OCHOBE CaMOOIEHKHU U
00pa3oBaHusl B TeYeHHE
BCeil JKM3HU

W/yk-6-1 OneHuBaeT cBOM pecypchl M HX Ipenensl (JIMUHOCTHEIE,
CHTyaTHBHBIC, BpPEMEHHBIE), ONTHMAIbHO WX HCIONB3YET UL
YCIIENTHOTO BBITOJHEHHUS HOPYUESHHOTO 3aJaHHUs

W/yk-6-2 Onpenenser NpuopureTsl MpodecCHOHAIBHOIO pOCTa U
CIIOCOOBI COBEPIICHCTBOBAHUSI COOCTBEHHON JESTENFHOCTH HA OCHOBE
CaMOOIICHKH 1O BEIOpaHHBIM KPUTEPHIM

WN]lvk-6-3 BeicTpanBaer rubOKy0 HpodecCHOHAIBHYIO TPaeKTOPHUIO,
HCTIONB3Ys] WHCTPYMEHTBI HEMPEPhIBHOTO 00pa3oBaHHsA, C YYETOM
HAKOIUICHHOTO OTIbITa MTPO(ECCHOHANBHON JeATEBHOCTH U JTMHAMUYHO
M3MCHSIOIINXCS TPeOOBaHUH PhIHKA TPYAa

YK-8. Cnocoben
€O31aBaTh U
NoJ/1epKUBATh
Oe3onmacHble yCI0BHS
JKH3HeJesITeTbHOCTH, B
TOM 4HcIe IpH
BO3HHKHOBEHHH
4ype3BbIYANHBIX
CHTyauuii

WUlyks-1  Anamusupyer  (akTopbl BpPEeAHOTO  BIMSHUSA  HA
JKU3HEJEATEIbHOCTh 3JIEMEHTOB Cpelbl OOHTaHUS (TEXHHYECKHX
CpPEICTB, TEXHOJOTMYECKUX IIPOLIECCOB, MAaTepUajoB, aBapUiiHO-

OITaCHBIX XMMHYECKHX BEIIECTB, 3AaHUN U COOPYKEHHH, MPHUPOIHBIX H
COIMAJIbHBIX SIBJICHUI)

W/lyk-s-2 VneHTHdUINpYyeT OnacHbIe W BpeAHBIC (GaKTOPHI B paMKax
OCYIIECTBIISICMO ACATEIBHOCTH, B TOM YHCJIE OTPABISIOIINEC K
BBICOKOTOKCHYHBIC ~ BEIECTBA,  OWOJOrMYECKHUE  CpeACTBA U
paJrOaKTHBHBIC BEIIECTBA

W/yk-s-3 Pemaer npoOnemsl, CBSI3aHHBIE C HApPYIICHUSMH TEXHHUKU
0€30MacHOCTH M Y4YacTBYeT B MEPONPHUSTHSAX IO NPEIOTBPAILICHUIO
Ype3BbIYaNHBIX CUTyalllii Ha paboyeM MecTe

N/yk-s-4 Pa3psicHAeT mnpaBmia TMOBEICHWS TNPH BO3SHUKHOBEHHUH
4Ype3BBIYANHBIX CUTYyaIui TIPUPOTHOTO " TEXHOTCHHOT'O
MPOUCXOXKAECHHS, OKa3bIBAET IEPBYIO MOMOIb, OIUCHIBAET CIOCOObI
Y4acTHUsl B BOCCTAHOBHUTEIBHBIX MEPOTIPUATHIX

Koa n HaumeHoBaHuUe
oduIenpogdeccHOHAIbHOM
KOMITETEHIIMH

Kon 1 HanMeHOBaHHE HHAMKATOPA 10CTHIKEHHUS
o01enpodeccHoHaILHON KOMIIETEeHIUH

OIIK-1. Cnocooen
HCII0Jb30BATH OCHOBHBIE
omostornueckue, GuU3NKo-
XHMHUYECKHe,
XUMHUYECKHe,
MaTeMaTH4yecKue
METOBI ISl pa3padoTKu,
HCCJIeI0BaAHMIT "
IKCHEPTU3BI
JIEeKapCTBEHHBIX CPEACTB,
H3rOTOBJICHHS

WNonk-1.-1 IlpumeHsier ocHOBHbIE OHOJIOTHUECKHE METOMbI aHaIM3a
JUlsl pa3pabOTKH, UCCIIEIOBAHUM U DKCIIEPTU3BI JIEKAPCTBEHHBIX CPEACTB
M JIEKAPCTBEHHOTO PACTUTEILHOTO CHIPhS

W onk-1.-2 [IpuMeHsieT OCHOBHBIC (HH3UKO-XUMHUYECKUE i XUMUICCKHE
METO/Ibl aHajM3a JJsi pa3pabOTKH, HCCICAOBAHUH M DKCIEPTH3bBI
JICKAPCTBEHHBIX CPEICTB, JICKAPCTBEHHOTO PACTUTEIBHOTO CHIPhS U
OHOIOTHYECKUX OOBEKTOB

WHonk-1.-3 IlpuMeHseT OCHOBHBIE METOABI (HH3UKO-XUMUYECKOTO
aHaJIM3a B U3TOTOBJIEHHUH JIEKAPCTBEHHBIX MPENapaToB

Wonk-1.-4 IlpuMmeHseT MaTeMaTHYeCKHE METOIBI M OCYILECTBISIET
MaTeMaTHYecKylo 00pabOTKy AaHHBIX, OJyYEeHHBIX B X0O/I€ pa3paboTKu
JICKapCTBEHHBIX CPEACTB, a TAKXKE MCCICAOBAHUMNA M 3KCIEPTHU3bI




JIeKapCTBEHHBIX JICKAPCTBEHHBIX CPEICTB, JICKAPCTBEHHOTO PACTHUTEIBLHOTO CHIPBS H
npenaparoB OHMOJIOrHYECKUX 00BEKTOB
Nlomnk-5.-2 TIpoBOIUT MEpOIPUATHS MO OKA3aHUIO TEPBOM MOMOIIN
MOCETUTENSIM TPH HEOTJIOKHBIX COCTOSHHUSX 10 Ipue3ia Opuraabl
CKOpOM moMoImu
Nlonks.-3  Ucmonb3yer  MEIUIMHCKHE  CPEACTBA  3ALIMTHI,
npodHIaKTHKY, OKa3aHHWs MEAWIMHCKOW TIOMOLIM U JICYCHHS
MOPAKEHUI TOKCHYECKUMHU  BEIECTBAMH  Pa3IHYHON  HPUPOABI,
paIrOaKTHBHBIMHI BENIECTBAMHU M OMOJIOTHYECKUMH CPEACTBAMHU
Wonk-6.-1 [Ipumensier coBpeMeHHbIe HHPOPMALIHOHHBIE TEXHOIOIHU
NpU  B3aMOJCHCTBHU € CyOBEKTaMH OOpAIeHUS JIeKapCTBEHHBIX
OIIK-6. CnocofeH | CPEICTB € yueToM TpeOOoBaHUH HHPOPMALIMOHHOH O€30MacCHOCTH
HCI0JIb30BATh WJlonk-6.-2 OcymiectBisier 3(QEKTHBHBIA IOHCK HH(pOpMAIHH,
cOBpeMeHHbIe HE0OXOIMMOH JUIs pelIeHNs 3a1ad Npo(eCCHOHATBHON AEATEIBHOCTH,
HH(}OpMAIHOHHbIE C  UCIONB30BaHMEM  NPABOBBIX  CIPABOYHBIX  CUCTEM U
TeXHOJIOTHH npu | TpopecCHOHANBHAIX (papMalleBTHUECKHX 0a3 JaHHBIX
peleHnu 3apad | Ulonk-6.-3  [lpumeHser  crnequaiu3upoBaHHOE  MPOrPaMMHOE
npogdeccuoHATBHOIM obecrieueHue Uil MaTeMaTHYecKoi 00pabOTKU JaHHBIX HAOIIOACHUH 1
JNeSITeTbHOCTH, COOJII0/Iast | OKCIIEPIMEHTOB ~ MPU  pELIeHHH  337ad  NpOoQecCHOHATBHOM
TpedoBaHuUs JIeATEINbHOCTH
HHGpOPMALIMOHHO Wlonk-e.-4 IlpuMmeHser aBTOMAaTH3UPOBAaHHBIC HHG)OPMALUOHHBIE
fe3onmacHOCTH CHCTEMBI BO BHYTPEHHHX Hporeccax (hapManeBTHIecKOd u (Hin)

MCHHHHHCKOﬁ OopraHusanuu, a TakKXke IJd BBaHMOHCﬁCTBHﬁ C

KIIMCHTaMHU U IIOCTaBIIUKAMH

Kon u HaumMeHOBaHue

Kon u nHaumeHoBaHue HHIUKATOPAa AOCTHKCHUS npod)eccnonaﬂbﬂoﬁ

npogeccHoOHATBLHOMH KOMIIeTeHIINH
KOMIIeTeHIUH

HKP-9. Cnocob6en | /nkp-9-1 BriGupaer agexkBaTHbIe METObI aHATN3a )11 KOHTPOJISA

pa3padaTbiBaTh KauecTBa

METOIMKH koutpoJs | U/lnkpo-2 Pa3pabaTbiBacT METOIUKY aHAIN3a

KavyecTBa Nnkeo-3 IIpoBoauT BaMgannio METOANKA U HHTEPIIPETALIIIO
pe3yIbTaToB
WNnkpoe-4 IIpoBoauT aHamu3 oOpa3LOB U CTATUCTHYECKYIO 00pPabOTKY
pe3yIbTaToB
W/nkp-9-5 CocTaBiseT 0T4eT W/WIH HOPMATHBHBIA JTOKYMEHT I10
KOHTPOJIS Ka4ecTBa

IKP-13. Cmnocoden x | M]lnkp13-1 BeimonHseT cTaTHcTHYECKYIO 00pabOTKY

a”Haau3y M ny0am4HOMY
NpeaCcTaBJICHUI0
HAYYHBIX JaHHBIX

9KCIEPUMEHTANIBHBIX ¥ aHAJTMTUYECKUX JaHHBIX
WNnkp13-2 dopMynupyeT BEIBOJBI U JjeaaeT 000CHOBaHHOE
3aKII0YEHHE N0 pe3yIbTaTaM UCCIICIOBaHUS

W/nkp13-3 [oTOBHT M 0popMIIsieT MyOMHKaLUH 110 Pe3yIbTaTaM
HCCIIEIOBAHUS

IIKP-14. Cnocoden
y4acTBOBAThH B
nposeuemm Hay‘lelX
HuccJieI0BaAHUI

W/Tnkp14-1 TIpoBoauT cOOp ¥ M3ydeHHE COBPEMEHHON HAYyIHOM
JUTEPATYPHI

N nkp-14-2 @opMynupyer Lenu U 3aa41 UCCIIEN0BAHUS
WNnkp14-3 Tlnanupyer sKCiepUMEHT

W nkp14-4 TIpoBoaut ucciienoBanue

B pe3yJjbTaTe 0CBOCHUS TUCHUIIJINHBL Oﬁy‘lalOHIHﬁCﬂ JAOJIZKEH




3.1 | 3uaTb:

3.1.1 | npaBuna TEXHUKH OE30MACHOCTH PabOThl B XMMHYECKOH JabOpaTOpHH; HOMEHKIATYpY
HEOPTaHUYECKUX COCIMHCHHUMH: aJaNTHPOBAHHBIH M HEaNaNTHPOBAHHBIM BapUaHTHI
HomeHknatypsl  MIOITIAK;  dapmakomneiinyro HOMEHKIIATypy  HEOPraHM4eCcKHX
JIEKapCTBEHHBIX BEIECTB, MEXKIYHApOAHbIC HEMAaTeHTOBAaHHbIC HAa3BaHUs JEKaPCTBEHHBIX
BellleCTB Heopranuyeckoi npupoast (MHH);

3.1.2 | COBpEMEHHYI0O KBAaHTOBO-MEXaHMYECKYI0 MOJAENb aToOMa, MEPHOAUYECKHH  3aKOH,
Hepruoau4eckyto cucteMy diemeHToB JI.VI. MeHzeneeBa; XHMHYECKYIO CBSI3b (THITBI
XMMUYECKOH CBSI3H, €€ OCHOBHBIE ITapaMeTPhl; OCHOBHBIE MOJIOKEHHSI METOZa BAaJIEHTHBIX
CXeM M MeTOoJa MOJEKYJSIPHBIX OpOuTanell); CTPOCHHE KOMIUICKCHBIX COCIWHEHUH, HX
CBOMCTBA, yCTOHYMBOCTD, TEOPHIO, OOBICHSIONLYIO OKPACKY;

3.1.3 | TepmopuHamMuUecKyro Knaccupukanuro cucteM, Gpynkiuu cocrosnud U, H, S, G;

3.1.4 | 3akoH ['ecca u cnencrBus u3 Hero; ypaBHenue ['n66ca;

3.1.5 | xuMmdeckoe paBHOBECHE, CIIOCOOBI pacyera KOHCTAHT PAaBHOBECHS;

3.1.6 | 3akoH meHCTBYIOMX MacC JUIi XHMHYECKOTO M JIPYTHX BHJIOB PaBHOBECHI,
KOHIIEHTPAI[MOHHYIO KOHCTaHTY PaBHOBECHS; YCIOBHS CMEIIICHNS PABHOBECHS;

3.1.7 | cKOpOCTh XUMHYECKUX PEaKIHil, 3aKOH AEHCTBYIONIMX MAacc AT XUMHUYECKOH KHHETHKH,
BIIMSTHHUE JaBJIEHUS, TEMIIEPATyphl, KaTalIN3aTopoB, (EPMEHTOB Ha CKOPOCTh XMMHYECKHX
peakIuii; IpaBuiIa pacyeTa TeMIepaTypHoro koddGuimeHTa;

3.1.8 | pacTBOpEI M IPOLECCH! IPOTEKAIOIINE B BOJHEIX PaCTBOPaxX;

3.1.9 | mcTHHHBIE PacTBOPHI, X POJIb B (hapMallii 1 MEAULINHE;

3.1.10 | cTpoeHHE MOJEKYJIBbl BOJBI, OCOOCHHOCTh (DM3UUECKHX CBOWMCTB; CBOWCTBA BOIBI Kak
YHHUBEPCAIIBHOTO PAaCTBOPUTEINS; KECTKOCTh BOJBI, CHOCOOBI €€ yCTpaHEHUs; NMPUMEHEHHE
BOABl B (papManuy, MeWInHE, OHOJOrmyeckas poib BOJBI, PABHOBECHE IHCCOLMAIINH
cabbIX 3JIEKTPOJIMTOB, PABHOBECHE MUCCOIMAIMHM BOABI, BOJOPOAHBIM ITOKA3aTelb,
paBHOBECHE B HACHIIICHHOM pAacTBOPE MaJOPACTBOPHUMBIX 3JICKTPOIMTOB, pPaBHOBECHE
Ipoliecca THAPOIN3a, PABHOBECHS B paCTBOPaxX KOMIUICKCHBIX COCANHEHHI;

3.1.11 | TeopuH KUCIOT ¥ OCHOBAHUI1; KOJUIUTaTHBHBIE CBOMCTBA PaCTBOPOB,

3.1.12 | xnaccupuKanuo XMMHUYECKUX DJIEMEHTOB 10 ceMeiictBam -S, -p, -d u -f, xumuyeckue
CBOICTBA 3IIEMEHTOB M MX COCIMHCHUH; 3aBHCHMOCTD (hapMaKOJIOTHYECKON aKTHBHOCTH H
TOKCHYHOCTH OT MOJIOXKEHHs dnmeMenTa B [1C;

3.1.13 | XuMHYECKHE COCMMHEHHS JIEMEHTOB S-, P-, (-CeMEHCTB, SBILSIOLIMECS JTEKapCTBEHHBIMU
IpenapaTaMy U peaKTHBaMU, HCIOJIL3YeMBIMH B (hapMaruy;

3.1.14 | xayecTBeHHBbIE pEaKUUM HA HEOPTaHUYECKUE JICKApCTBEHHBIC BEIIECTBA M PEAKTHBHI,
UCHOJIb3yeMbIe B (hapManeBTHIECKOM aHAJIH3e.

3.2 Ymern:

3.2.1 | npumenaTs mpasuiaa HomeHknIaTypsl MIOITAK k pasnuyHbBIM KiaccaM HEOPTaHUYECKUX
COCTMHCHU;

3.2.2 | cOCTaBIIATH ANEKTPOHHBIE KOH(QUTypalul aTOMOB, HOHOB;

3.2.3 | cocTaBisATh ANEKTPOHHO-Tpaduueckrue GopMysbl aTOMOB U MOJIEKYJT;

3.2.4 | onpenensTh HO PA3HOCTH AIEKTPOOTPULATEIEHOCTEH THIT XHUMHIECKOI CBSI3H;

3.2.5 | IpOTHO3UPOBATh PEAKIMOHHYIO CIOCOOHOCTh XMMHYECKHX COCOMHCHHUH, WX IPOYHOCTD,
(uznueckue CcBOWCTBAa (PacTBOPUMOCTb, TEMIIEPATYpy IUIABJICHHS, JIETy4yecTb U JIp.) B
3aBUCUMOCTH OT THIIA CBSI3HU;

3.2.6 | paccuuThIBaTb TEPMOAMHAMUYECKUE (YHKIUM COCTOSHUS CHCTEMBI, TEILIOBbIE 3((EKThI
XMMHYECKHX TIPOIIECCOB Ha OCHOBE CIIEICTBHH M3 3aKoHA ['ecca, SHTANBIUHHBIX IHArpaMM,
TaOJIMI] CTAaHAAPTHEIX 3HAUYCHHI TEPMOJHMHAMHYECKHX BEIUYHH;

3.2.7 | paccuntsiBaTh Kp, paBHOBECHBIC KOHIIEHTPAIMHU POIYKTOB PEAKIMU 1 HCXOIHBIX BEIIECTB;

3.2.8 | cMemaTh paBHOBECHE B PACTBOPAX 3JIEKTPOJIMTOB B HYXKHOM HAaIlpaBICHHHU (IIOJABIATH MM




YCHIIMBATh THAPOIIHN3; TOAOUPATh YCIOBHS IJIsl PACTBOPEHHS H OCAXKCHHS OCaIKOB H Ip.);

3.2.9 | Teoperndeckn 0OOCHOBBIBATH XMMHYECKHE OCHOBHI JICYEOHOTO AEHCTBHUSA HEOPTaHUYECKUX
JIEKapCTBEHHBIX BEIECTB;

3.2.10 | TeopeTruecku 0OOCHOBBIBATH XMMUUECKHE OCHOBBI TOKCHYHOCTH XUMUYECKUX COCIUHEHHMH;
000CHOBBIBAThH ICHCTBHE AaHTHIOTOB;

3.2.11 | TOTOBUTH HCTHHHBIE PACTBOPEL;

3.2.12 | cobupats mpocTeiinme yCTaHOBKH [T IPOBEICHUS 1a00PAaTOPHBIX HCCICOBAHMM.

3.3 HmeTh HAaBBIK (ONBIT ASITEJIbHOCTH):

3.3.1 | mpuMeHeHHs paBUI TEXHUKH O€30MaCHOCTH MU paboTe B XMMHUUYECKOH 1abopaTopuy;

3.3.2 | mpOrHO3UPOBAHUS PEAKIIMOHHOW CITOCOOHOCTH XUMUYECKHX DJIEMEHTOB M UX XUMHYECKHX
COCIIMHCHUH, MX TIPOYHOCTH, (HU3UUCCKUX CBOHCTB (PAaCTBOPUMOCTH, TEMIIEPATYpHI
TUTaBJICHUS, JICTYYECTH U 1p.);

3.3.3 | ucmonp30BaHMS NPABHI HOMEHKJIATYPhI HEOPTaHMYECKHX BEIIECTB;

3.3.4 | uHTepIPETHUPOBAHHUA PACCUMTAHHBIX 3HAYCHHH TEpMOJMHAMUYCCKHX (YHKIUI M Ha nX
OCHOBE IPOTHO3MPOBAHUS BO3MOXKHOCTH OCYIIECTBICHHS M HAIPaBICHUsS MPOTEKaHHS
XMMHUYECKHX IPOIIECCOB, XapaKTEPUCTUKH IIPOYHOCTH XUMUUECKUX BEIECTB;

3.3.5 | skcriepuMeHTaNBHOT0 onpezeneHus pH pacTBOPOB IpH MOMOIIN HHANKATOPOB H IMPHOOPOB;

3.3.6 | ucrnonb30BaHusl 3HaYeHHWH KoOHCTAaHT pactBopumoctd (I1P), ompeneneHus TPOIYKTOB
peakuuy;

3.3.7 | BHIONMHEHHUsI XUMHYECKUX OKCIIEPUMEHTOB, MPOBEICHHS MNPOOHPOYHBIX  pEaKIHid,
TUTPUMETPHUYECKOTO aHaIN3a, pPAOOTHI C XUMUYECKON MOCYI0H U MPOCTEHIIMMY pHOOpamMu
(ammapar Kunma, ycTaHOBKa [UIS MEPETOHKU XUAKOCTEH, apeOMETPhl A ONPEACICHUS
IUIOTHOCTH pacTBOpoB, pH-MeTpEI);

3.3.8 | u3MepeHns 3HAUCHUH HU3NUCCKUX BEIUYUH U OICHKH IIOTPENTHOCTEl H3MEpEHHil;

3.3.9 | mpocTelmmx oneparyii Ipy BEITOTHEHHN KA9€CTBEHHOTO M KOJTMYECTBCHHOTO aHAIN3A.

4. CTPYKTYPA U COJAEPKAHUE JUCHUIIJIMHBI
4.1. OBBEM JIMCIIUTIJIMHBI M BUABI YYEBHOM PABOTBI
Bunp! yueOHoi Bceero CemecTpsl
paboThI 4yacoB/3E 1 2 3 4

AynutopHble 148 77 71

3aHATHUS (BCEro)

B Tom uncne:

Jlexun 40 20 20

IIpakTnueckue 108 57 51

(;1abopatopHble)

3aHATHS

CeMuHapbl

CamocrosiTenbHast 68 58 10

pabora

ITpomexyTouHas 36 - 36

aTTecTays 9K3aMeH 9K3aMeH

(aK3amen/3auem)

OO0was

TPYIOEMKOCTB:

4ackl 252 135 117
3E 7 3,75 3,25

4.2. CTPYKTYPA JUCHUIIJIMHBI

Kon
3aHAT

HaumeHoBaHHe Pa3iesioB M TeM /BH, Jlure
Pasi A Yacos Komnerenuuu P
3ansaTus/ aTtypa




usi

Pa3nen 1. Beenenne. CTpoeHue BemecTa

JI1.1

Beenenue. Ctpoenue aroma. VK-1, YK-3, VK-4, JI1.2
KBanToBO-MexaHuuecKas (BEpOATHOCTHAs) VK-5, YK-6, VK-8, J12.1
Mozenb aroMa. OCHOBHBIE ITOCTYJIATHI OIIK-1, OIIK-6, J12.2

11 KBAaHTOBOW MEXaHUKH. TIKP-9, I[TKP-13, J2.3
Iepuoauueckuii 3akon (I13). TIKP-14 J12.4
ITepuoanueckas cucrema (I1C) JI2.5
37eMeHTOB./JIek/ JI3.1

JI3.3

JI1.1

VK-1, YK-3, VK4, JI1.2

Xumuueckast CBsI3b, €€ THIBL. OCHOBHEIE VK-5, YK-6, VK-8, J12.1
XapaKTEPUCTUKU XMMUYECKOH CBA3U. OIIK-1, OIIK-6, 2.2

1.2 | CoBpeMeHHbIEC TEOPHH XUMUYECKON CBS3U: TIKP-9, I[TKP-13, J12.3
MeTroJ BasieHTHBIX cxeM (BC), merox [IKP-14 J12.4
MOJIeKyIApHbIX opouTaneit (MO). /JIex/ J12.5

JI3.1

J13.3

Ji.1

JI1.2

VK-1, VK-3, YK-4, J12.1

Kommekcubie coenunenus (KC). Crpoenue, VK5, VK6, VK-8, A2.2

13 Kknaccudukanust ' ycroiunBoctb KC. /Jlex/ OIIK-1, OTIK-6, 123
’ TIKP-9, I[IKP-13, 2.4

TIKP-14 J12.5

JI3.1

JI3.3

JI1.1

JI1.2

IIpaBuia paboThl B XUMHYECKON VK-1, YK-3, YK-4, J12.1
naboparopuu. TexHnka 6€30MaCHOCTH U VK-5, YK-6, VK-8, J12.2

1.4 | oxa3anue nepBoii momomy. JlJaboparopras OIIK-1, OIIK-6, J12.3
1oCcyJ1a, PEaKTHBBI, KBATU(HUKAIMS YUCTOTHI. [IKP-9, I[1IKP-13, 2.4
Meronpt ouncTku. /J1ab/ TIKP-14 JI2.5

JI3.1

J13.3

JI1.1

JI1.2

Knaccuduxanus 1 HoMeHKIIaTypa YK-1, VK-3, VK4, 2.1
HEOpPraHWYeCKUuX coequHeHn. Du3ndeckue YK-5, VK-6, VK-8, 2.2

15 M XUMHYECKHE CBOMCTBA OKCHJIOB OIIK-1, OIIK-6, 123
THIPOKCUIOB, KHCIIOT U CONEH /J'fa6/ TIKP-9, TIKP-13, 124

> ’ TIKP-14 J12.5

JI3.1

J13.3

VK-1, YK-3, YK-4, J1.1

16 PacTBopBI, cr10co0OBI BHIpAXKEHHSI COCTaBa VK-5, YK-6, VK-8, JI1.2
' pactBOpoB. /J1ab/ OIIK-1, OTIK-6, J12.1
TIKP-9, ITKP-13, J12.2




TIKP-14 J12.3
2.4
J12.5
JI2.6J13
Nl
JI3.3
JI.1
JI1.2
VK-, VK3, VK4, | 72
PactBopsl. [IpuroToBieHre pacTBOPOB C VYK-5, YK-6, VK-8, ’
J12.3
1.7 | 3amaHHBIM COlep>KaHUEM PACTBOPEHHOTO OIIK-1, OIIK-6, 2.4
Bemectsa. /J1ab/ TIKP-9, I[IKP-13, :
TIKP-14 125
JI12.6J13
i
JI3.3
J1.1
JI1.2
VK-1, VK3, VK4, | 72
VK-5, YK-6, VK-8, ’
O630pHoe 3anaTHe. KonTponsHas padora. J12.3
18 /TTa6/ OIIK-1, OTIK-6, .4
TIKP-9, ITKP-13, ’
TIKP-14 125
JI2.6J13
i
JI3.3
J1.1
J11.2
CTpoeHHe 3JEKTPOHHBIX 000JI0YEK aTOMOB. YK-1, VK-3, VK-4, 2.1
Iepuoauueckuii 3akon (I113) u YK-5, VK-6, VK-8, 122
1.9 nepuoaunyeckas cucrema (I1C) anemenTos. OIIK-1, OTIK-6, 123
/T1a6/ TIKP-9, ITKP-13, 2.4
TIKP-14 J12.5
JI3.1
JI3.3
J1.1
JI1.2
VK-1, YK-3, YK-4, J12.1
CoBpeMEHHbIE TEOPUH XUMHYECKON CBSI3H. VK-5, YK-6, VK-8, J12.2
1.10 IIpupona XUMHYECKOH CBA3U C TOYKH 3PEHHS OIIK-1, OIIK-6, 123
' merona BC. /JT1a6/ TIKP-9, IIKP-13, J12.4
TIKP-14 J12.5
JI3.1
JI3.3
JI1.1
V-1, vK-3, vi-4, | 12
KommnekcHble coenunenus. CtpoeHue, J12.1
KJIacCU(UKAIMS U YCTOMIMBOCTh VK5, VK-6, VK-8, J12.2
111 KOMIUIEKCHBIX COequHeHni. /J1ab/ OIIK-1, OIIK:6, J12.3
’ TIKP-9, I[TIKP-13, ’
TIKP-14 L4
J12.5

JI3.1




JI3.3

JI1.1

JI1.2

VK-1, VK3, VK4, | 2

1.12 | O63opHoe 3ansTre. Komtoksuym Nel. /J1a6/ Ygl-'?K?;Kgnzlfe-g J12.3
TIKP-9, TTKP-13, ﬁ;‘s‘

TIKP-14 51

J13.3

JI1.1

Wzyuuts Temy: [IpaBuina paboTsl B JI1.2
XUMHYECKOH t1aboparopuu. TexHuKa VK-1, YK-3, VK-4, J12.1
0€30MacHOCTH M OKa3aHHe TTePBOil MOMOIIIH. VK-5, YK-6, VK-8, J2.2

1.13 | JIabopaTopHas oCyza, peaKTHBEL, OIIK-1, OIIK-6, J12.3
KBaJH(UKALKS YUCTOTBL. METOIbI OUUCTKH. TIKP-9, I[IKP-13, J12.4
BEINOIHUTE NUCHEMEHHOE JOMAIIHEE 3aJaHUE. TIKP-14 JI12.5

/Cp/ JI3.1

J13.3

JI1.1

JI1.2

Nzyuuts Temy: Knaccupukauus u VK-1. VK-3. VK-4 2.1
HOMEHKJIaTypa HeopraaneCKnxvcoeanHeHnﬁ. YK-S: VK- 6: YK-B: JIZ: 5
BrIMOMHUTE THCHMEHHOE TOMAIITHEE 3aJaHIE. HKP;;ZE Iff-lS’ j%g

/Co/ 3.1

J13.3

JI1.1

JI1.2

N3yunth Temy: PacTBOpHI, CIOCOOBI zﬁ:é zﬁzg zg:g ﬁ%é

115 | BPIP@KEHHS COCTaBa PacTBOPOB. Ol'[I’<-l, Ol"IK-G, ' J12.3
BrINoMHUTE NHCHMEHHOE JJOMAIITHEE 3aJaHueE. [IKP-9. TIKP-13 J12.4

/Cp/ HI&P-14 ! J12.5

J12.6

JI3.1

JI3.3

JI1.1

JI1.2

J12.1

N3yunts Temy: PactBopsr. [Ipurorosnenne VK-1, YK-3, VK4, 22
PacTBOPOB C 3aJaHHBIM COZIEP )KaHUEM VK-5, YK-6, VK-8, H2‘3

1.16 | pacTBOPEHHOTrO BELIECTBA. OIIK-1, OIIK-6, .TI2. 4
BEIIOIHUTE THCHEMEHHOE JIOMAITHEE 3aJaHie. TIKP-9, I[IKP-13, J'IZ. 5

/Cp/ TIKP-14 JIZ‘ 6

JI3.1

J13.3

Pazo0patb 0030pHOE 3aHsTHE YK-1, VK-3, VK-4, 1.1

) VK-5, VK-6, YK-8, JI1.2

1.17 | IToagroToBUTHCS K BBHIITOIHEHUIO OIK-1. OTIK-6 2.1
KOHTPOJIbHOM paboTsl. /Cp/ ITKP-9 ,HKP-131, J'I2.2




TIKP-14 J12.3
J12.4
J12.5
J12.6
JI3.1
JI3.3
JI1.1
N3yuuts Temy: CTpoeHHE JIEKTPOHHBIX 1.2
obosouek aroMoB. [lepuonuueckuii 3akoH YK-1, VK-3, VK4, 2.1
(IT3) u mepuomuuaeckas cucrema (I1C) YK-5, YK-6, VK-8, 122
1.18 S ICMCHTOB OIIK-1, OIIK-6, J2.3
BrImoaHUTE MUCHEMEHHOE IOMAITHEe 3a/1aHHe. TIKP-9, ITKP-13, 2.4
/Cp/ TIKP-14 JI2.5
JI3.1
J13.3
JI1.1
JI1.2
N3yuuts Temy: CoBpeMeHHbIE TEOPHHU YR, VK3, VK-4, A2.1
XUMHAYECKOH CBSI3H. IIpupoga XMMUUECKOKH YK-5, VK-6, VK-8, 122
1.19 CBSI3U C TOUKH 3peﬂnﬂl?v1eioua BC OIIK-1, OIIK-5, 2.3
BeInoaHUTE MHCBMEHHOE TOMAIIIHEE 3a1aHue. TIKP-9, TIKP-13, N2.4
/Cp/ TIKP-14 JI2.5
JI3.1
JI3.3
JI1.1
JI1.2
N3yuuts Temy: KoMmiekcHble cCoeJTUHEHHS. YK-1, VK-3, VK4, 2.1
Crpoenue, KiacCH(PHUKALUSI U YCTOHYMBOCTh YK-5, VK-6, VK-8, 2.2
1.20 KOMHJ’IeKc;—IHX COEIMHEHUH. OIIK-1, OIIK:6, 123
BBINOIHUTE THCBEMEHHOE JIOMAIIIHEE 3aJaHUE. TIKP-9, TIKP-13, 2.4
/Cp/ TIKP-14 JI2.5
JI3.1
JI3.3
JI1.1
JI1.2
Pazo0path 0030pHOE 3aHATHE. YK-1, VK-3, VK-4, 2.1
IToaroroButbes Kk cnade KoutokBuyma Nel. YK-5, VK-6, VK-8, 122
1.21 /Cp/ OIIK-1, OITK-6, J12.3
TIKP-9, I[IKP-13, J2.4
TIKP-14 J2.5
JI3.1
J13.3
Paznen 2. OcHOBBI TEOPHH XUMHYECKHX
npoueccoB
JI1.1
JI1.2
VK-1, YK-3, VK4, J12.1
21 DneMeHTBl TepMOIUHAMUKH. /JIek/ VK-5, YK-6, VK-8, J12.2
' OIIK-1, OIIK-6, J2.3
TIKP-9, I[IKP-13, J12.4
TIKP-14 J12.5

JI3.1




JI3.3

JI1.1
JI1.2
. J12.1
OCHOBBI XUMHYECKON KMHETHKH. VK-1, YK-3, VK-4, 2.2
29 XuMu4eckoe 1 Apyrue BUIbl PaBHOBECHH. VK-5, YK-6, VK-8, .TI2‘3
' /JTex/ OIIK-1, OIIK-6, J'I2.4
TIKP-9, IIKP-13, J'I2.5
TIKP-14 51
J13.3
JI1.1
JI1.2
VK-1, VK-3, YK-4, J12.1
VK-5, YK-6, YK-8, J12.2
2.3 OKHMCIUTETHHO-BOCCTAHOBUTEIHHEIE OIIK-1, OITIK-6, J12.3
peaxuuu. /Jlex/ [IKP-9, [TIKP-13, 2.4
TIKP-14 J12.5
JI3.1
J13.3
JI1.1
VK-1, VK-3, YK-4, JI1.2
DNeMeHTBl TePMOIUHAMHUKH. XUMHYECKas VK5, VK-6, VK-8, 2.1
KMHETUKA. 3aBUCUMOCTb CKOPOCTH peaKuuit OIIK-1, OIIK-6, 122
2.4 o TemIe .aT TIKP-9, I[IKP-13, J12.3
paTypsl ¥ KOHLCHTPAIMN [TKP-14 .4
pearupyromux Bemnects. /J1a6/
JI2.5
JI3.1
J13.3
JI1.1
JI1.2
VK-1, VK-3, YK-4, J12.1
VK-5, YK-6, YK-8, J12.2
2.5 Xumudeckoe paBHoBecue. /J1ad/ OIIK-1, OIIK-6, J12.3
TIKP-9, I[IKP-13, J2.4
TIKP-14 J12.5
JI3.1
JI3.3
JI1.1
OKHCIIATETHbHO-BOCCTAaHOBUTEIBHBIC JI1.2
peakuuu. Merox noiypeaxuuid. /J1a6/ VK-1, VK-3, VK-4, ﬁ;;
26 VK-5, YK-6, VK-8, H2’3
' OIIK-1, OIIK-6, H2‘4
TIKP-9, I[IKP-13, .TI2.5
I1KP-14 .1
JI3.3
JI1.1
OKHCIINTENBHO-BOCCTAHOBUTEILHBIE VK-1, YK-3, YK-4, JI1.2
27 peaxuuu. OKHCIUTENBHO- VK-5, YK-6, YK-8, J12.1
’ BOCCTaHOBMTEJIbHbIE IIPOLIECCHI, OTpeIeNIeHNne OIIK-1, OITK-6, J12.2
BO3MOXXHOCTH CaAMOTIPOH3BOJILHOTO TIKP-9, IIKP-13, J12.3
OCYIIECTBIICHNS] XUMUIECKON peakuu. /J1ab/ TIKP-14 J12.4




JI2.5

JI3.1
J13.3
JI1.1
JI1.2
VK-1, VK-3, YK-4, J12.1
VK-5, YK-6, YK-8, J12.2
2.8 00630pHoe 3ausTre. KomutokBuym Ne2. /J1ab/ OIIK-1, OITK-6, J2.3
TIKP-9, I[IKP-13, J12.4
TIKP-14 J12.5
JI3.1
J13.3
JI1.1
M3yunts Temy: Di1eMeHTHl TepMOIMHAMHUKY. JI1.2
XuMu4yecKkasi KHHETHKA. 3aBUCUMOCThb VK-1, VK-3, VK-4, J12.1
CKOpPOCTHU PEaKIUil OT TeMIepaTypsl U VK-5, YK-6, VK-8, J2.2
29 KOHIICHTPALMU PEaTUPYIOIINX BEIIECTB. OIIK-1, OIIK-6, J12.3
BEINOIHUTE THCEMEHHOE JOMAIIIHEE 3aJaHUE. TIKP-9, IIKP-13, J12.4
/Cp/ TIKP-14 J12.5
JI3.1
J13.3
JI1.1
JI1.2
VK-1, VK-3, YK-4, J12.1
N3yunth TeMy: XUMHUYECKOE PaBHOBECHE. VK-5, YK-6, VK-8, J12.2
2.10 | BeImogHUTE THCHMEHHOE JOMAIITHEE 3a0aHMe. OIIK-1, OIIK-6, J12.3
/Cp/ TIKP-9, I[IKP-13, 2.4
TIKP-14 J12.5
JI3.1
JI3.3
JI1.1
JI1.2
N3yunts Temy: OKHCTUTETBHO- VK-1, YK-3, YK-4, JI2.1
BOCCTaHOBHTENbHbIE peakuu. MeTos VK-5, YK-6, VK-8, J12.2
2.11 | nomypeakuuii. OIIK-1, OITIK-6, J12.3
BrInoIHUTE NHCHEMEHHOE JOMAIIIHEE 3aJaHUE. TIKP-9, [IKP-13, J12.4
/Cp/ I1KP-14 J12.5
JI3.1
JI3.3
JI1.1
N3yunts TeMy: OKHCIUTEIBHO- JI1.2
BOCCTaHOBHTEIIbHbIE PEAKIIHU. VK-1, VK-3, YK-4, J12.1
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE J2.2
VK-5, YK-6, YK-8,
2.12 | nporeccsl, onpeesieHHe BO3MOXHOCTH J12.3
OIIK-1, OIIK-6,
CaMONPOU3BOJIBLHOTO OCYILIECT-BICHUS J12.4
XUMHUYECKON peakiuu. BeinoaHuTs IIKP-9, [IKP-13, J12.5
TIKP-14
MUCbMEHHOE JloMalHee 3ananue. /Cp/ JI3.1
J13.3
Pazobpatb 0030pHOE 3aHATHE. 1
2.13 | [ToAroToBUTHCS K ca4ye KOJUIOKBUyMa Ne2. YK-1, VK-3, VK-4, J11.2
/Cp/ VK-5, YK-6, YK-8, J12.1
OIIK-1, OITK-6, J12.2




TIKP-9, ITKP-13, J12.3
TIKP-14 2.4
J12.5
JI3.1
JI3.3
Paznen 3. Yuenue o pacTBopax.
PaBHOBecHbBIE MPoIECcCHI B pacTBOpax
3JIEKTPOJIUTOB
JI1.1
J1.2
VK-1, YK-3, YK-4, JI2.1
PaBHOBeCHEBIE ITPOLIECCHI B paCTBOPax YK-5, YK-6, VK-8, 122
31 INMEKTPOIUTOB. /JIex/ OIIK-1, OIIK-6, 2.3
’ TIKP-9, IIKP-13, J12.4
TIKP-14 J12.5
JI3.1
J13.3
JI1.1
JI1.2
VK-1, VK-3, YK-4, J12.1
VK-5, YK-6, VK-8, 22
3.2 Teopuu kucnot 1 ocHoBaHuM. /JIek/ OIIK-1, OITIK-6, J12.3
TIKP-9, I[IKP-13, J2.4
TIKP-14 J12.5
JI3.1
JI3.3
JI1.1
J1.2
VK-1, YK-3, YK-4, JI2.1
VK-5, YK-6, YK-8, J2.2
3.3 T'uaponus coneid. /Jlex/ OIIK-1, OITIK-6, J2.3
TIKP-9, I[IKP-13, 2.4
TIKP-14 JI2.5
JI3.1
J13.3
JI1.1
JI1.2
VKL, VK3, V4, | 72
VK-5, VK-6, YK-8, J'I2.3
34 OO11as XxapakKTepucTHKa pacTBOPOB. /JIek/ OIIK-1, OTIK-6, JIZ‘ 4
TIKP-9, IIKP-13, ’
TIKP-14 2.5
J12.6
JI3.1
JI3.3
JI1.1
VK-1, YK-3, YK-4, JI1.2
PaBHOBeCHBIE IPOLIECCHI B paCTBOPAx YK-5, VK-6, VK-8, 121
3.6 9NeKTPoIUTOB. /J1ab/ OIIK-1, OIIK-6, 122
’ TIKP-9, I[IKP-13, 2.3
TIKP-14 J12.4

JI2.5




JI3.1

JI3.3
JI.1
.2
VK-1, YK-3, YK-4, 2.1
VYK-5, YK-6, YK-8, J12.2
3.7 Teopuu KHCIIOT ¥ OCHOBaHM. /J1a6/ OIIK-1, OIIK-6, J12.3
TTKP-9, ITKP-13, 2.4
IIKP-14 2.5
JI3.1
JI3.3
J1.1
J1.2
VK-1, YK-3, YK-4, J12.1
PaBHOBeCHBIE MPOIECCHI B PACTBOPAX VK5, VK-6, VK-8, A2.2
38 anekrponutoB. ['uaponus coneid. /J1ad/ OTIK-1, OTIK-6, 123
' ' TIKP-9, ITKP-13, 2.4
IIKP-14 J12.5
JI3.1
JI3.3
JI.1
JI1.2
VK-1, YK-3, YK-4, 2.1
VK-5, YK-6, YK-8, 2.2
3.9 0630pHoe 3ansTre. KomtokBuym Ne3. /J1a6/ OIIK-1, OTIK-6, J12.3
TTKP-9, ITKP-13, 2.4
TIKP-14 J12.5
JI3.1
JI3.3
.1
1.2
Texymuii TeCTOBBIN KOHTPOJIB 110 pa3zaenam 1- JI2.1
3. /J1a6/ YKL VK3, VK4, 1 11
VK-5, YK-6, VK-8, 3
3.10 OIIK-1, OTIK-6, JI2.4
TIKP-9, [TKP-13, ’
TIKP-14 125
JI12.6
JI3.1
JI3.3
JI1.1
.2
2.1
N3yunts Temy: PaBHOBECHBIE IPOLIECCH] B VYK-1, YK-3, YK-4,
J12.2
311 pacTBOpax AMEKTPOIHUTOB. VK-5, YK-6, VK-8, 3
BEINOIHUTE THCEMEHHOE IOMAIITHEE 3aJaHHE. OIIK-1, OIIK-6, 2.4
/Cp/ TTKP-9, ITKP-13, JIZ‘S
TIKP-14 3.1
JI3.3
Nzyuuts Temy: Teopuu KUCIOT U OCHOBAHUIA. VK1, VR-3, VR-4, AL
3.12 | BBIIOJIHUTE IUCHMEHHOE JOMAIIHEE 3a1aHUE. YK-5, YK-6, VK-8, J11.2
/Cp/ OIIK-1, OTIK-6, J12.1
TTKP-9, ITKP-13, J12.2




TIKP-14 J12.3
124
J12.5
JI3.1
JI3.3
JI1.1
JI1.2
N3yuuts Temy: PaBHOBeCHBIE IpOLIECCHI B YK-1, VK-3, VK4, 2.1
pacTBOpax AEKTPOIUTOB. ['uaponus comneit YK-5, VK-6, VK-8, 2.2
313 BEIOIHUTE THCEMEHHOE .Z(OMaHIHee SaI[aHI/.IC OIIK-1, OTIK-§, 123
/Cp/ ’ TIKP-9, I[IKP-13, 124
TIKP-14 J12.5
JI3.1
J13.3
JI1.1
JI1.2
VK-1, VK-3, YK-4, J12.1
Pa3o6path 0030pHOE 3aHATHE. VK-5, YK-6, VK-8, J12.2
3.14 | [ToaroToBUTHCA K claue KOJTokBruyma Ne3. OIIK-1, OITIK-6, J12.3
/Cp/ TIKP-9, I[TKP-13, 2.4
TIKP-14 J12.5
JI3.1
JI3.3
JI1.1
IToaroToBUTHCS K cAayYe TEKYIIETO TECTOBOTO JI1.2
KOHTpOJIA 110 pazzaenam 1-3. /Cp/ VK-1 VK-3. VK-4 J12.1
VK5, VK-6, VK-8, | 2
3.15 OIIK-1, OIIK-6, H2‘4
TIKP-9, I[IKP-13, ’
TIKP-14 125
J12.6
JI3.1
J13.3
Pa3znen 4. Xumus 3J1eMeHTOB
JI1.1
JI1.2
VK-1, VK-3, VK4, | T2
XuMust OMOT€HHBIX DJIEMEHTOB. J2.2
VK-5, YK-6, VK-8,
Knaccuduxanus. O61wast xapakTepucTuka p- J12.3
4.1 OIIK-1, OIIK-6,
35eMeHTOB. p-OnemMentsl |1 rpymmst: 6op, TKP-9. TIKP-13 2.4
amroMuHui. /Jlex/ ) ! J12.5
TIKP-14
J13.1
J13.2
J13.4
JI1.1
VK-1, YK-3, VK4, JI1.2
VK-5, YK-6, YK-8, J12.1
4.2 p-Dnementsl |V rpynmsl: yriepoa, KpeMHU, OIIK-1, OTIK-6, J12.2
0J10BO, cBHHeI. /JIek/ TIKP-9, IIKP-13, J12.3
TIKP-14 J12.4

J12.5




JI3.1

JI3.2

JI3.4

J1.1

.2

J12.1

VK-1, YK-3, YK-4, J12.2

43 p-Onementst V rpymnisl: a3oT, pocdop, VK-5, YK-6, VK-8, J12.3
' MBIIIBSIK, CypbMa, BUCMYT. /JIek/ OIIK-1, OIIK-6, J12.4
TIKP-9, TIKP-13, 2.5

IIKP-14 JI3.1

JI3.2

JI3.4

J1.1

1.2

VK-, VK3, VK4, | 72

p-Onementsl VI rpynmsl: Kuciopon, cepa, VK5, VK6, VK-8, J12.3

a4 ceneH. /Jlex/ OTIK-1, OTIK-6, 2.4
’ TIKP-9, ITKP-13, J'I2.5

TIKP-14 131

JI3.2

JI3.4

J1.1

J1.2

VKL VK3, VK4, | 2

p-Onementsl VIl rpynmosl: ¢Top, X10p, 6poM, VK5, VK6, VK-8, J12.3

45 Hon. /JTex/ OIIK-1, OIIK-6, .4
’ TIKP-9, I[TKP-13, .TI2.5

TIKP-14 3.1

JI3.2

JI3.4

J1.1

.2

VK-, VK3, VK4, | 72

46 O6mast xapaktepucTrKa 0-37IeMEHTOB. ygi?k?gﬁiﬁ& J12.3
d-Dnementst VI rpymmst: xpom. /JTex/ TIKP-9, TIKP-13, Jjg;l
IIKP-14 5.1

JI3.2

JI3.4

J1.1

1.2

VK-1, YK-3, YK-4, J12.1

VK-5, YK-6, YK-8, 2.2

4.7 d-Dnementst VI rpynmsr: mapraner. /JIex/ OIIK-1, OTIK-6, J12.3
TIKP-9, I[TKP-13, J12.4

TIKP-14 2.5

JI3.1

JI3.2




JI3.4

J1.1
JI1.2
VK-1, VK3, VK4, | 2
VYK-5, YK-6, YK-8, ’
d-Dnementsl VI rpymmss: skenes3o, KoOAIbT, J12.3
48 HUKenb. /Jlex/ OTIK-1, OIIK-6, 2.4
' [IKP-9, I[TKP-13, J'I2.5
TIKP-14 51
JI3.2
JI3.4
J1.1
J1.2
VK-1, VK3, VK4, | 72
YK-5, YK-6, VK-8, ’
d-Dnementst lu llrpymnmn: Mens, cepedpo, 123
4.9 30JI0TO, IIUHK, KagMui, pTyTh. /JIek/ OIIK-1, OIIK:6, J12.4
¢ HHHIS > PIYTE. TKP-9, [TKP-13, :
TIKP-14 125
JI3.1
JI3.2
JI3.4
J1.1
JI1.2
VK-1, VK-3, VK4, | 21
OO01mast XapaKTepUCTHKA S-3JIEMEHTOB. J12.2
VK-5, YK-6, VK-8,
4.10 Bonopon n ero C(leI[HHCHI/Iﬂ. S-MeTauibl. OIIK-1, OTTK-6, J12.3
Xumnyeckue cBoictsa. [Ipumenenue B J12.4
TIKP-9, ITKP-13,
MeauiuHe u Gpapmanuu. /Jlex/ [IKP-14 JI2.5
JI3.1
JI3.2
JI3.4
J1.1
JI1.2
VKL VK3, VK4, | 2
BBaeneHue B XUMHUIO 3J1eMEHTOB. /J1a6/ YK-5, VK-6, VK-8, H2‘3
411 ’ OIIK-1, OTIK-6, II2.4
[IKP-9, I[TKP-13, J'I2.5
IIKP-14 51
JI3.2
JI3.4
.1
1.2
J12.1
VK-1, YK-3, YK-4, 2.2
412 p-Onementsl || rpynmsr: 6op, antoMuHUI. YK-5, YK-6, VK-8, 123
' /J1ab/ OIIK-1, OIIK-6, 2.4
TIKP-9, [IKP-13, J12.5
TIKP-14 JI3.1
JI3.2

JI3.4




JI1.1

1.2
VK-, VK3, VK4, | T2
. VK-5, YK-6, VK-8, )
p-DnemenTs! |V rpynmsl: yriaepon, KpeMHHH. JI2.3
413 ITTa6/ OIlIK-1, OIIK-6, .4
TTKP-9, ITKP-13, JIZ‘S
IIKP-14 5.1
JI3.2
JI3.4
J1.1
JI1.2
VK-1, VK3, VK4, | T2
VYK-5, YK-6, YK-8, ’
4.14 p-OnemenTs! |V rpymnmsl: 010BO, CBUHELL. OIK-1. OTIK-6 J12.3
/J1ab/ ’ ' J12.4
IIKP-9, TTIKP-13, 5
IIKP-14 51
JI3.2
JI3.4
1.1
1.2
VK-1, VK3, VK4, | 72
VK-5, VK-6, VK-8, ’
00630pHoe 3ansTe. KonrponpHas padora. J12.3
4.15 /TTa6/ OIIK-1, OIIK-6, .4
[IKP-9, [TKP-13, HZ‘S
TIKP-14 51
JI3.2
JI3.4
JI1.1
J1.2
VK-, VK3, VK4, | T2
VYK-5, YK-6, VK-8, .TI2.3
4,16 | p-DOnements V rpymnmsl: a3ot, Gpocdop. /J1ad/ OIIK-1, OTIK-6, J'I2. 4
ITKP-9, ITKP-13, JIZ‘S
IIKP-14 5.1
JI3.2
JI3.4
J1.1
JI1.2
J12.1
VK-1, VK-3, YK-4, .2
417 p-OnemMenTs! V IpyNIIbI: MBIIBSK, CypbMa, VK-5, YK-6, YK-8, J12.3
' BHUCMYT. /J1ab/ OIIK-1, OITIK-6, 2.4
IKP-9, TIKP-13, J12.5
TIKP-14 JI3.1
J13.2
JI3.4
418 p-Onements VI rpynmsl: kuciopon. Bona, VK-1, YK-3, YK-4, JI1.1
) nepokcua Bogopoaa. /J1ad/ YK-5, YK-6, VK-8, JI1.2




OIIK-1, OITK-6, JI2.1
TIKP-9, I[IKP-13, J12.2
TIKP-14 J12.3
2.4
J2.5
JI3.1
J13.2
J13.4
JI1.1
JI1.2
VK-1, VK3, VK4, | 72
VK-5, YK-6, VK-8, J'I2.3
4.19 | p-Onements! VI rpynmst: cepa. /J1a6/ OIIK-1, OIIK-6, JIZ‘ 4
TIKP-9, I[IKP-13, HZ.S
I1KP-14 5.1
JI3.2
J13.4
JI1.1
1.2
VK-, VK3, VK4, | 72
VK-5, YK-6, YK-8, )
4.20 p-Onementst VII rpymmsr: drop, xiop, 6poM, OTIK-1. OITK-6 J12.3
Won. /J1ab/ ’ ' J12.4
TIKP-9, I[IKP-13, 2.5
TIKP-14 51
J13.2
JI3.4
J1.1
JI1.2
VKL VK3, VK4, | 2
421 O630pHoe 3ansaTe. Komnoksuym Nel. /J1a6/ ygl__?K?ngigs J12.3
TKP-9, TIKP-13, | 1>
TIKP-14 3.1
J13.2
J13.4
JI1.1
J11.2
J12.1
VK-1, VK-3, YK-4, J2.2
VYK-5, YK-6, VK-8, 2.3
4.22 | d-Onementst VI rpynmst: xpowm. /J1a6/ OIIK-1, OIK-6, .4
TIKP-9, TIKP-13, 2.5
TIKP-14 JI3.1
JI3.2
JI3.4
VK-1, VK-3, YK-4, JI1.1
VYK-5, YK-6, VK-8, 1.2
4.23 | d-Onementst VI rpymmsr: mapraser. /J1a6/ OIIK-1, OIK-6, M1
TIKP-9, ITKP-13, J12.2




TIKP-14 2.3
2.4
JI2.5
JI3.1
JI3.2
JI3.4
JI1.1
J.2
VK-, VK3, VK4, | 72
VYK-5, YK-6, YK-8, ’
d-Dnementsl VI rpymmst: skenes3o, KoOAIbT, J12.3
4.24 HUKenb. /J1ab/ 3 OTIK-1, OTIK-6, 2.4
’ TIKP-9, ITKP-13, J'I2.5
TIKP-14 3.1
JI3.2
JI3.4
J1.1
J1.2
JI2.1
VK-1, YK-3, YK-4, J12.2
4.05 d-Dnementsl | u 1l rpynm: Mens, cepedpo, 3 VK-5, YK-6, VK-8, 123
' 30J10TO, LIMHK, KaagMuii, pTyTh. /J1ab/ OIIK-1, OITIK-6, 2.4
[IKP-9, [IKP-13, J12.5
TIKP-14 J3.1
JI3.2
JI3.4
JI1.1
.2
VK-, VK3, VK4, | 72
VK-5, VK-6, YK-8, J'I2.3
4.26 | s-Onements! | u |l rpynm. /J1a6/ 3 OIIK-1, OIIK-6, H2‘4
TIKP-9, TIKP-13, s
IIKP-14 5.1
JI3.2
JI3.4
J1.1
J.2
VK-1, VK3, VK4, | T2
4.7 0630pHoe 3ausTre. KomtokBuym Ne2. /J1a6/ 3 ygl-'?K?;Ifgﬂi{%,g J12.3
IKP-9, TTKP-13, | 1>
TIKP-14 3.1
JI3.2
JI3.4
VK-, VK3, V4, | T
VYK-5, YK-6, YK-8, J'I2.1
4.28 M3yunts Temy: BBenenue B xumuio 0.56 OIIK-1, OIIK-6, J'I2:2
9IIEMEHTOB. TIKP-9, TIKP-13, 3
TIKP-14

J12.4




BEINONMHUTE TTHCBEMEHHOS JOoMaIIHEe

JI2.5

3aganue. /Cp/ JI3.1
J13.2
J13.4
JI1.1
JI1.2
J12.1
) ) VK-1, YK-3, YK-4,
Iﬁ}z;y:;ﬂ;eMy. p-Onementst |1 rpynmst: 60p, VK5, VK-6, VK-8, ﬁgg
4.29 ) 0,59 OIIK-1, OIIK-6, ’
BBIOIHUTE NMMCEMEHHOE JOMAIIHEE 124
TIKP-9, I[IKP-13,
3ananue. /Cp/ [TKP-14 J12.5
JI3.1
JI3.2
J13.4
JI1.1
JI1.2
H3yuuts Temy: p-DaemenTsl |V rpymmesr: YK-1, VK-3, VK-4, ﬁgé
r;e ox, K el\y/l.l-lglﬁ P . VK5, VK6, VK-8, J'I2l3
430 |YITCPOL KD : 0,59 OIIK-1, OITK-6, :
BBINONMHUTE THCBEMEHHOE JIOMAIIIHEE J12.4
TIKP-9, I[IKP-13,
3anganue. /Cp/ [KP-14 J12.5
JI3.1
J13.2
J13.4
JI1.1
J1.2
J12.1
VK-1, VK-3, YK-4, ’
W3zyuuts Temy: p-Onements! |V rpynmnsr: VK-5 VK-6, VK-8, ﬁ;g
431 | DNOBO, CBUICL. 059 OIIK-1, OTK-6, :
BEIOIHUTE MHCHMEHHOE JOMAIIIHEE J12.4
TIKP-9, I[IKP-13,
3apanue. /Cp/ [IKP-14 JI2.5
JI3.1
J13.2
J13.4
JI1.1
JI1.2
VK-1, VK3, VK4, | 72
Pazobpatb 0030pHOE 3aHsATHE. VK-5, YK-6, VK-8, JIZ‘ 3
4,32 | [1oaAroTOBUTHCA K BBIIOJIHEHUIO 0,59 OIIK-1, OIIK-6, JIZ. 4
KOHTPOJIbHOM paboThl. /Cp/ TIKP-9, I[TKP-13, .TI2‘ 5
TIKP-14 :
JI3.1
JI3.2
J13.4
JI1.1
, , V-1, vK-3, vi-4, | 12
M3yuuts Temy: p-OnemMeHTs! V TpyINIbL: a3orT, J12.1
bochop VK-5, YK-6, VK-8, 22
4.33 ’ 0,59 OIIK-1, OIIK-6, ’
BEIONMHUTE TUCBEMEHHOE JIOMAIITHEE J12.3
TIKP-9, IIKP-13,
3anganue. /Cp/ [TKP-14 J12.4
J12.5

JI3.1




JI3.2

JI3.4
JI.1
.2
VK-1, VK-3, VK4, | 21
N3yunth Temy: p-DneMeHTHI V IpyIIbL: VK-5 VK-6. VK-8 J12.2
434 | MPIBSAK, CyPBMa, BUCMYT. 059 OHI,C-I OﬁK-G ' J12.3
' BBINONTHUTE THCBEMEHHOE JIOMAIIIHEE ' KP-9 ,HKP-131 J12.4
3anganue. /Cp/ HI&P-14 ' J12.5
JI3.1
JI3.2
JI3.4
J1.1
J1.2
2.1
W3yquts Temy: p-Onements! VI rpynmsr: gﬁ:g' zﬁ:g' gllg:g' J12.2
4.35 kucnopon. Bona, nepokcun Bogopona. 059 OHI’<-1 OhK-G ! J12.3
' BEINOIHUTE MHCHMEHHOE JOMAILHEE ! IKP-9 ,l'[KP-13’ J12.4
3ananue. /Cp/ HIZP-l 4 ! J12.5
JI3.1
JI3.2
JI3.4
.1
.2
W3zyunts Temy: p-Onementst VI rpynmsr: YKL, VK3, VK4, JJ:Ié;
’ ’ VK-5, YK-6, VK-8, ’
436 | P 059 | oOmk-1,0mk-6, | T3
BBINOIHUTE MHUCHBMEHHOE JOMAILHEE IKP-9. TIKP-13 J12.4
3aganue. /Cp/ HIZP-l 4 ! J12.5
JI3.1
JI3.2
JI3.4
JI1.1
.2
2.1
Wzyuuts Temy: p-Onements! VII rpynmsi: gﬁ:é zﬁ:g gﬁzg 2.2
437 ¢drop, xy10p, OpOM, HO/I. 0,59 OIIK-1, OTK-6, J12.3
BBINOTHUTE THCBEMEHHOE JIOMAIITHEE KP-9. TTKP-13 J12.4
3ananue. /Cp/ HI&P-l 4 ' J12.5
JI3.1
JI3.2
JI3.4
J1.1
JI1.2
VKL VK3, VK4, | T2
Pazobpatb 0030pHOE 3aHsATHE. VK-5, YK-6, VK-8, JIZ. 3
4.38 | [logroroButhes K caave KoamokBuyma Nel. 0,59 OIIK-1, OIIK-6, .TI2‘ 4
/Cp/ IIKP-9, ITKP-13, J'I2.5
[1KP-14 J'I3.1
JI3.2

JI3.4




JI1.1

.2
2.1
W3zyunts Temy: d-Dmementst VI rpymmsr: YK-1, VK-3, VK-4, J12.2
’ ’ VK-5, YK-6, YK-8, J'I2.3
439 | XPOM: 0,59 OIIK-1, OTIK-6, :
BBINONIHUTE MTHCBEMEHHOE JIOMAIIIHEE J12.4
TIKP-9, ITKP-13,
3anganue. /Cp/ [KP-14 J12.5
JI3.1
J13.2
JI3.4
J1.1
JI1.2
2.1
. ] VK-1, YK-3, YK-4,
W3yuuts Temy: d-Onementst VI rpymmsr: VK5, VK-6, VK-8, Jjgg
4.40 | napramet. 0,59 OIIK-1, OIK-6, '
BEIMOIHUTE MHCHBMEHHOE JOMAIIHEE J12.4
TTKP-9, ITKP-13,
3apanue. /Cp/ [IKP-14 J12.5
JI3.1
J13.2
JI3.4
J1.1
JI1.2
2.1
W3yauts Temy: d-Onementst VIII rpymmsr: YKL, VK3, VK4, J12.2
5 VK-5, YK-6, YK-8, T3
441 | KeTe30, KOGAILT, HUKEND. 0,59 OIIK-1, OIK-6, .
BBINOJHUTE MHUCHBMEHHOE JOMAILHEE J12.4
TIKP-9, I[TKP-13,
3aganue. /Cp/ [IKP-14 J12.5
JI3.1
JI3.2
JI3.4
JI1.1
.2
VK-, VK-3, VK4, | 2!
W3yuurs Temy: d-Dnementst | u 1l rpynm: 2.2
5 7 VK-5, YK-6, VK-8, 3
4.4p | Meib, CepeGpo, 30710TO, LHHK, KaIMHH, PTYTh. 0,59 OIIK-1, OTK-6, .
BBINONTHUTE THCBEMEHHOE JIOMAIIIHEE J12.4
TIKP-9, ITKP-13,
3aganue. /Cp/ [KP-14 J12.5
JI3.1
J13.2
JI3.4
J1.1
J1.2
2.1
" . $9 lull VK-1, YK-3, YK-4, 2.2
" B3quTL Temy: S-OnemenTsl | u |l rpymm. 056 VK5, VK-6, VK-8, 3
. LIHOJIHH/TCL /III/ICLMCHHOG JIOMAIlHee , OIK-1, OIK-6, .4
sajanne. /Lp TIKP-9, [TKP-13, 2.5
TIKP-14 JI3.1
JI3.2
JI3.4
444 | Pasobpars o6 0,59 ALl
. a300paTh 0030pPHOE 3aHSTHE. , VK-1, VK-3, YK-4, 1.2




IlonroroButhes K caade KoUTokBuyma Ne2. VK-5, YK-6, VK-8, J12.1
/Cp/ OIIK-1, OIIK-6, J12.2
TIKP-9, I[IKP-13, J2.3
TIKP-14 124
J12.5
JI3.1
J13.2
J13.4
4.3. COJEP KAHUE TUCITUITIJINHBI
Ne HaumeHoBaHnune
n/n pasaena
JUCHMILIHHBI Copnep:xanue pa3jieiia
0a3oBoii yacTu
droc
1. Beenenue. Beenenne. TexHuka 0e30macHOCTH H  mpaBuia paboTel B
CrpoeHue XUMHYECKOil  Jtaboparopun. JlabopaTopHas T1ocyla; pPEaKTHUBBI,
BEILECTBA. KBATH(DUKAUS YUCTOTHI, (U3UYECKAE W XUMHYCCKAE METOIBI

OnpeacICHUA YHACTOTBI XUMHUYECCKHUX BECIICCTB, MCTOAbI OYHCTKH,
CIIOCOOBI TIPUT'OTOBJICHHS PACTBOPOB.
HOMeHKJ'IaTypa HEOPTaHUYCCKUX Coe,I[I/IHeHI/Iﬁi aZ[aHTHpOBaHHBIﬁ u

HeaJalnTUPOBaHHbIN BapHAHTHI HOMEHKIIaTyPBI HIOITAK;
(apmakoneiiHas ~ HOMEHKJIATYpy HEOPTaHHYECKHX JIEKapCTBEHHBIX
BEILIECTB, MEXIyHapOJHbIE HENaTeHTOBAaHHbIE Ha3BaHUsA

JIEKapCTBEHHBIX BEIECTB Heopranuueckoi npuponst (MHH).
OCHOBHbIE TOJ0XXEHHS KBAaHTOBON MEXaHUKH: KBAHTOBas TEOPHs
u3nydenus [lnanka-ONRHIITENHA; KOPIYCKYISIPHO-BOJIHOBOH Tyasn3m;
ypasHenue Jlyu ne bpoiins; npunnun HeonpenenenHoctu IeiizenOepra.
OpOutans. YeTblpe KBAaHTOBBIX uucia. ['paduueckoe uzoOpaxkeHHE
AQTOMHBIX oOpOuTaNel: MojeNlb dJIEKTPOHHOro objaka, TrpaHUuYHas
MOBEPXHOCTh, KBaHTOBas siueiika. OCHOBHBIE 3aKOHOMEPHOCTH
(dopMHupOBaHHE  JIEKTPOHHBIX ~ OOOJIOYEK  aTOMOB:  IIPUHIHII
HauMeHblIed sHepruw, 3amper [laymu (ypoBeHb, IOXYpOBEHb HX
JJIEKTPOHHAsE EMKOCTh); mHpaBwio ['yHIOa, SMIUpPUYECKOE TPABUIO
COCTaBJICHHS AJICKTPOHHBIX (Gopmyin. IlepHoanueckuii 3aKOH H €ro
coBpeMeHHasi (popmysipoBka. 3akoH Mo3snu. M3otomnbl. [Ipumenenne
"MeueHHBIX" aTOMOB B MenuiuHe. [lepuoauyeckas cucrema (IIC) u ee
BapHAHTBl: KOPOTKOIEPUOJHBI M AJIUHHOICPHOJHBIE; KOHCTPYKIIHS
Kopotkornepuoanoro Bapuanta I1C: mepuon, rpynma, moxarpynma; 4
cemeiicTBa (0J0Ka) 2JIeMEHTOB. BakHelilne XapaKTepuCTHKA aTOMOB,
MICPUOIMYCCKUI XapaKTep HMX W3MCHCHUS: OpPOWTAIBHBIN paxuyc,
SHEprMs HOHM3AIMM, CPOJICTBO K OIEKTPOHY; OTHOCHTENbHAs
UEKTPOOTPUIATETBHOCTD, 3()(EKTHI SKPAHUPOBAHUS U IPOHUKHOBEHUS
9JIEKTPOHOB K SAPY, dP(EKT B3aMMHOTIO OTTAJIKUBAHUS DJIEKTPOHOB
OJIHOT'O CJIOSI; BTOPUYHAS U IOTIOJHUTENbHAS IEPUOJUYHOCTb.
OCHOBHBIC XapaKTEPUCTHKN XUMHUYECKOH CBA3H — SHEPTHS, JUINHA,
BasleHTHBIN yron. CymHocTs pabor [eiitiepa-JIonnona. OcHOBHbIE
moNiockeHust Merona BaneHTHhIX cxem (BC), naBa MexaHusMma
0o0pa3oBaHUsl KOBAJIEHTHOW CBSI3M — OOMEHHbBIH U JOHOPHO-
aKIENTOPHbIA, 3JEKTPOHHO-CTPYKTYPHBIE JMarpaMMmbl  MOJIEKYJ,
JIeTI0KaIM30BaHHAs! (MHOTOIIGHTPOBAsI) CBA3b; G- U T-CBS3b HA IPIMeEpe
mosiekynsl  COz. T'mOpuausanmsi aTroOMHBIX oOpOuTaiel Y clIoBHS
ycroiiunBoid  rubpummsarmu. IIpocTpaHcTBEHHass KOHQHIypamus




MOJIEKyYJ, 00pa30BaHHBIX TMOPUAHBIMH M "YHCTBIMU' OpOHTAISMH.
[Tonspusanus KoOBaJeHTHOW CBA3M. JIUMOJBHBII MOMEHT CBSI3U U
MOJISIPHOM MosieKyJbl. CBOHCTBA COGMHEHNH ¢ KOBAJICHTHOH CBS3BIO.
WonHast cBsi3b — IpeIeNbHBIH ClTydaii KOBaJICHTHOM MOJISIPHOU CBSI3H, €€
HEHACHIIIAeMOCTh, HEHANPaBJICHHOCTh. VloHHBIE KprcTamuisl. CBOMCTBA
noHHBIX KpHucTawioB. Hegoctatku meroga BC. Merton MonexkysipHBIX
opOuTaneii. CBs3pIBAIOIINE, PA3PHIXJIIONINE U HE CBA3BIBAIOLINE G- U
T-MOJICKYJISIpHbIE OpOuTanu. MeXMOJIEKYISIPHOE B3aUMOCHCTBHUE.
Ero ponb B 00pa3oBaHHM MOJEKYJISIPHBIX KPUCTAIIMYECKUX PELIETOK,
B  Ipoleccax oOpa3oBaHUS  PacTBOPOB,  DJIEKTPOJIUTHYECKOU
JTHCCOITHAITHH. Bonopoxnnas CBSI3b. [Monsipuzanus  MOHOB,
MOJSIPU3YEMOCTh ¥ TOJIsIpU3ytoliee AeiicTBre; (akToOpbl, OT KOTOPBIX
OHH 3aBHCSAT: THII DJICKTPOHHOM 000JI0OUKH, HOHHBIH TTOTCHIHAI.

OnpeneneHne MOHATHA — KOMIUIEKCHOE (KOOPAMHALMOHHOE)
COCIUHEHUE (KO). Crpoenue KOMIUIEKCHOTO COEIUHEHUS:
[IEHTPAJBHBIA aTOM, JIUTAHIbI, BHYTPEeHHsss W BHewmHss cdepa KC,
KOOPJIUHAI[MOHHOE YHCIIO0 LEHTPaIbHOrO aroMa (uoHa). Tumbl
LIEHTPAJBHBIX aTOMOB IO CTPOCHHUIO AJIEKTPOHHBIX 00oso4ek. Tumsl
JIMTQHJIOB 1O JOHOPHOMY  aTOMy, JEHTAaTHOCTb  JIMTAH/IOB,
Homenknarypa KC. VYcroHuuBOCTh KOMILUIEKCHBIX —COEIMHEHMH;
(axTophl, OT KOTOPBHIX OHa 3aBUCHT. Paborel YUyraesa, YUephsesa.
Knaccudukanuss u  w30MepHs  KOMIUICKCHBIX  COCTHHCHHH.
Buonoruyeckas pojb KOMIUIEKCHBIX COCIMHEHHM, MeTaIO(EpMEHTHI,
XUMHYECKHE OCHOBBI  IPUMEHEHHS KOMIUICKCHBIX COCIMHEHUI B
(dapmannu u MeauuuHe. [Ipupona XUMHYIECKON CBSA3U B KOMILJICKCHBIX
coequHenusx. Ocuossl Teopuu nerHoct KC.

OCHOBBI TEOpUU
XMMIYECKHX
TIPOIIECCOB.

Cucrema u BHemHsA cpeaa. Tunsl cucreM. COCTOSHUE CUCTEMBl U
GyHKIME cOCTOSIHUA. BHYTpeHHss sHeprust cucteMbl. TeroBbie
addexrrr peaxiun. [Tonsrre o Tepmoxumun. 3akoH ['ecca U CIIeICTBUS
u3 Hero. [lonsarue o0 sHTanbnuu. I[loHatue o0 SHTponHH, Kak Mepe
HEYNOPsJOYEHHOCTU CHCTEMBI U €€ TepMOJHMHAMUUECKON BEPOSTHOCTH.
3aBUCUMOCTb BEJIMYUH OHTAJBIMU M DJHTPONMM OT IIOJOXKEHUs
JJieMeHTa,  oOpasyromiero xuMmudyeckoe coeauHenme B IIC.
TepmoauHaMudeckre NoTeHIHANb (3Heprun I'no6ca u I'empMromnbna.)
Kpurepuil camMonpou3BOIBHOIO NPOTEKAHMS XMMHUYECKOM pPEaKIHH.
Tabmuusl CTaHIAPTHBIX WU3MEHEHHH TEPMOJMHAMUYECKUX BEIHYMH.
OmpezienieHe  HalpaBI€HUS  CaMOIPOU3BOJIBHOIO  NPOTEKaHHs
XUMHYECKOH PEaKIHH.

Xumuueckast kuHeTuka. MouekynsapHas U (GopMaibHas KHHETHKA,
CKOPOCTb XMMMYECKOM peakuuu. Peakuuu @pocThle U CIOKHBIE.
MexaHn3M XHMHYECKHX peakuuid. CpemHsss ¥ MTHOBEHHAs CKOPOCTb
peakiuu. OakTOpHI, BAUAIONME HA CKOPOCTh XMMHUUYECKUX PEAKIUN B
TOMOTCHHBIX M TETEpPOreHHBIX CHUCTEMaX. 3aBUCHUMOCTb CKOPOCTH
IIPOCTOM peakuuH OT KOHLEHTpaluH. 3aKoH JEHCTBYIOIMX Macc.
Iopsnox peakuuu. KoHcTaHTa CKOPOCTH peakIMu. 3aBUCHMOCTh
CKOPOCTH peakiuu oT Temmneparypsl. [lpasmio Bant-I'odda.
VYpaBHeHue Appenuyca. JHeprus akTHBAIMU. 3aBUCHMOCTb SHEPIUU
aKTUBALMM OT THUIA PEArHPYIOIIUX YacTHI. ODHEPrus aKTHBALUU
KaTaIUTUYECKUX peaKkUuid ¥ CYIIHOCTh JEHCTBUA KaTalu3aropa.
DepMeHTaTUBHBIN KaTaJlu3.

Oobpatumble 1 HeoOpaTuMble peakuuyu. COCTOSHHE XHUMHYECKOTO
paBHOBecust. OTaMyMe COCTOSIHUS XHMHUYECKOTO DPaBHOBECHS OT




KHHETHYECKH 3aTOPMOXXEHHOT'O COCTOSIHHS ~ CHCTEMBL. Y CIOBHSA
XMMHYECKOTO PaBHOBECHSA B FOMOTCHHBIX M I'€TEPOTCHHBIX CHUCTEMaX.
KuHeTnveckass  TpaKTOBKa  XHMHYECKOTO  paBHOBECHS.  3aKOH
JEeHCTBYIOIHIX Macc ULt XUMHYECKOTO paBHOBECHSI.
KoHneHTpanoHHasi KOHCTaHTa paBHOBECHS, e¢ (DU3MUYCCKHUIl CMBICI.
Cwmemenue xummdeckoro pasHoBecus. [Ipunmumn Jle-llatense-bpayna.

ONeKTpOHHAs TEOPHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH
(OB) (ITucapsxeBckuii). OB-cBOWCTBA AJIEMEHTOB M UX COEAWHEHUH B
3aBucuMocTH OT nonoxenus: B [IC. VI3MeHeHNe CTeeHn OKHCICHUS
aToMoB 3J11eMeHTOB B OB-peakunsax. ConpshkeHHBIC ITapbl OKHCIUTENb-
BoccraHoBuTenb. CTaHmapTHOe u3MeHeHue sHepruun I[mu66ca OB-
peakiuMii M CTAaHOAPTHBIE  OKHCIHTEIHHO-BOCCTAHOBUTEIHHEIC
MOTECHIUAJIBI ONTyPEaKUii.

Yuenue o
pacTBopax.
PaBHOBecHBIC
TIPOIIECCHI B
pactBopax
JNEKTPOIIUTOB

Jucnepcublie cucteMbl. XapakTepUCTUKA UCTUHHBIX PACTBOPOB, UX
poib B (apManuu U MeguuuHe. XUMHYeckas U (usuueckas Teopuu
pacTBOpPOB. IIpouecc pacTBOpEHUS. H3menenne  cBOMCTB
PacTBOPEHHOTO BEIIECTBA M pacTBOpuTessi. CBOWCTBAa pacTBOPHUTEINEH.
PactBopumocTs. DakToOphl, BIMAOLME HAa PacTBOPHUMOCTH. [Ipoiecc
pactBopeHus, KaK (U3UKO-XUMUYECKHH mporecc.
TepMoarHaMUYECKHH aHAIU3 Mpoliecca pacTBopeHus. PactBopumocts
ra3oB B JXKUAKOCTSX (3akoHBI ['eHpu, JlamproHa, ['enpu-/lanprona).
3aBHCUMOCTh PACTBOPUMOCTH T'a3a OT KOHICHTPAIMH PACTBOPEHHBIX B
BOJI€ DJIEKTPOJIUTOB, (3aKkoH CeueHOBa).

KonnmurarusHble cBoiicTBa pacTBOpoB. OCMOC, OCMOTHYECKOE
napienue. 3akoH Baut-I'odda. Ponb ocMoTHYECKOro naBiieHHs B
ouosoruu, MenuiuHe, papManun. M30TOHUYECKHE B THIIEPTOHUYIECKUE
PpacTBOpBHI.

OCHOBHBIE MOJIOKEHUSI TEOPUH IICKTPOIUTUICCKON TUCCOLUALIUH.
[Ipouecchl MOHM3AIMU M AMCCOLMAIMH, BIUSHUE HAa HUX HPUPOJIBI
pacTBOpUTENsT M PACTBOPEHHOro BellecTBa. TepMoAMHAMUYECKUI
aHaiu3 mporecca aucconnanud. CTeneHb AuWccOlManuu W ef
3aBUCHMOCTh OT TEMIIEpPATyphl, OTHOMMEHHBIX HOHOB, KOHLICHTPAIHH.
CunpHble ¥ cnabble  2NeKTpoiuThl. KOHCTaHTa  MOHUW3ALMU
(muccoumanmu) — Ka, Kb. [Jducconmanums monekyn Boabl. MonHoe
npou3BeJcHHE BOIbl. BomopoxHslid mokasarens. [loHsATHE 00
HMH/MKaTopax. PaBHOBECHBIE IPOLIECCHI B pACTBOPAX MaJIOPAaCTBOPUMBIX
9NEKTpoIUTOB. [Ipou3BeneHne pacTBOPUMOCTH WIK KOHCTaHTa
pactBopuMocTH. ['uaponu3 coneil. MexaHu3M r'uapoiIn3a 1o KaTHOHY U
AQHHOHY C MO3HIMH MOSIPU3ALUOHHOTO B3aUMOICHCTBUS HOHOB COJIU C
MOJIEKyJIaMH BOABL. TepMOAMHAMUYECKHI aHATTN3 POoLiecca MTHAPOIIH3a.
Teopuu KUCIOT ¥ OCHOBaHUN: HEJOCTATKY TEOPUU KUCIIOT U OCHOBAaHUI
Appenuyca. Ilporonutuueckas Teopusi KUCIOT M OCHOBaHHMH
Bpencrena-Jloypu. OcHoBHEIE onpeneneHusl. TUITBI TPOTOIUTHIECKUX
peakuuii. DIEKTPOHHAs TEOpUs KUCIOT W OcHOBaHWH. Kucimotel u
ocHoBanust JIptonca. I[IpencraBieHne o KECTKUX U MATKHX KUCIOTax U
ocHoBaHMsIX  (koHuenuus Ilupcona). Ilpouecchl  MOHM3AIMH
(muccoumanuu), TUAPONN3A, PEAKUUN HEHTpaIu3anuy, aM(poTepHOCTH
THIIPOKCUIIOB C TOYKH 3PECHHSI PA3IMIHBIX TCOPHIl KUCIOT U OCHOBAHHIA.

XUMHUS SJIEMEHTOB

XuMmHs 27ME€MEHTOB KaK pasfen XUMUHU, M3ydarolllii CBOWCTBA
9NIEMEHTOB M UuX coeauHeHud. Kiaccudukanus odi1eMeHTOB B
3aBUCHMMOCTH OT CTPOEHUS BAJEHTHBIX OJIEKTPOHHBIX 000JI0UEK
(cemeiicTBa, Omoku). OOmias xapaktepuctuka (monoxenue B IIC,




CTPOCHHE IEKTPOHHBIX 000JI0UEK AaTOMOB, BO3MOXHBIC H IIPOSBIIICMBIC
CTEICHH OKHCIeHUs) p-dnmementoB. [lomoxenue B IIC s-, p-, d-, f-
JNIEMEHTOB.

p-Dnementsr I, 1V, V, VI (xanekorensr), VIl (tanorensr), VIII
(6maropomHble ra3el) Trpymil. VM3MeHeHHE CBOHCTB P-3JIEMEHTOB HPH
nepexone ot |II rpynmst x VIII rpynme (pasmep paxuyca, moTeHIuan
HOHHM3AIMY, 3JIEKTPOOTPHLATENBHOCTD MU JAp., XapakKTep BBICIIMX
OKCHJIOB M TUIPOKCHIIOB).

p-Dnementsl |1 rpymmsr.

OOmast XapaKTepUCTHKA. SIBICHHE BTOPHYHON IIEPHOANYHOCTH B
U3MEHEHHM OpOUTANBHBIX pPAAUyCOB M DHEPrHM HOHU3ALUHU, €€
MPUYUHBL. DIEKTPOHHAs ACPUIMTHOCTh M €¢ BIUSIHHE HA CBOWCTBA
JJIEMEHTOB M HX COCIMHECHUI.

Bbop. O6mas xapakrepuctuka (monoxenne B IIC, crpoeHue
UIEKTPOHHBIX 000JI0UEK aTOMOB, BO3MOKHBIE U IIPOSBISICMBIC CTEIICHI
OKHCIICHUSI, HAaXOXXAEHHE B IPHPOJE, MONydeHHe, (U3UIECKUue
CBOWCTBA). XUMHYECKHE CBOHCTBa. bopoBomopoasl (OopaHsbl).
OopasoBanue 3-x HEHTPOBOi cBsi3u. bopodropoBogopoaHas Kuciora.
Oxcup 6opa, oprodopHas kucnora. [loBegenue oproOOHON KUCIIOTHI B
BOJHBIX pACTBOpax C TMO3HIMH ODJICKTPOHHOW TEOPHH KHCIOT U
ocHoBaHnwuii (Teopun JIptorca). bopatsl: TeTpabopar HaTpHs, IeKaruapaT
Terpabopara Harpus (Oypa), THAPOJIM3, TEPMHUYECKOE Pa3JIOKECHHE
Terpabopara HaTpHsL; MeTabopatsl, "mepisl". DHUPBI GOPHOH KUCIOTHL.
Peaxius oOpa3zoBaHus OOpPHO-3TUIOBOTO 3(Upa, OKpacka IUIAMEHHU
NETYYdMH COCAMHEHUsAMU Oopa. Pomp Gopa kak OuodneMeHTa B
opranusme. [IpumeHeHue coequHeHHid Gopa B MequIuHe, (hapMaiuy.
XMMHYECKIE OCHOBBI TOKCHUECKOTO JCHCTBHS COSIMHEHHUIT Gopa.

AmomuHnii. OOmas XapakTepucTHKa. XHMHYECKHE CBOWCTBA.
CoenuHeHUs aNOMMHMA: OKCUJA, THIAPOKCHI, IOIy4eHHUE, CBOUCTBa,
aM(}OTEpHOCTh C TO3HLUNA TeOpuH AppEeHHyca U MPOTOIUTHYCCKOU
TEOPHH KUCIOT ¥ ocHOBaHUH. CONM alFOMUHHMS: KBAaCLbl, HX THAPOINU3;
MeTa- W OPTOAIIOMUHATHI, KOMIUIEKCHBIH XapakTep AJIOMHHATOB B
BOJHBIX  PACTBOPAX, KOMIUIEKCHBIE Talufbl, KpuomuT. I'uapupg
QFOMUHUS, alaHaThl. XUMHYCCKHE OCHOBBI IPUMCHEHHUS ATFOMUHUS H
€ro COCAMHEHUH B MEAULIMHE U (hapMaLnH.

p-Onements! [V rpymnmsl: yrirepoa, KpeMHHUH, 0JIOBO, CBHHEII.
OOm1as XxapaKTepHUCTHKA.

Yraepoa. OcobenHoCTh nonokenus yriepoaa B IIC. Yriaepon, kak
OCHOBA OPraHUYECKHX COCHHHCHHIA, €ro OHOJOTHYECKas pOJb.
Amnorporusi;  anMa3, rpadur, KapOuH, QymiepeH, rpadeH.
AKTHUBHPOBaHHBIA YToJib Kak ajcopOeHT. XHUMHYECKHE CBOWCTBa
yriepona. Okcun yrinepona (II) (yrapusiii ra3). Ctpoenue u mpupoja
cBs3eit. OkucnurenbHo-BoccTanoBUTenbHEIE (OB) cBolicTBa. Peakiuu
npucoeaunenns. @Docredn. Okcup yrmepoma (II) kak suraum.
Kap6onmiiel MeTaiwioB. XUMHYECKHE OCHOBBI TOKCHYHOCTH OKCHI
yrieponaa (I1).

Oxcun yraepoaa (IV) (yrmexucnpiii ra3). CTpoeHHE MOJICKYJIBL.
dusnyeckue u xumudeckue coiictea. "Cyxoii nexn". XKuaxuii CO2 —
Kak 3kcTpareHT. CO2-9KCTPaKThI, HX 3HAUYCHUE B (hapManuu. Y TOJIbHAs
kucnota. Comu — KkapOOHAThl, THIPOKAPOOHATHI, PACTBOPUMOCTD,
THIPOJIN3, TEpMHUYECKOoe pasiokeHHe. KauecTBeHHBIE peakmuM Ha




oxeun yraepoza (1V), kapbonat- u runpoxap6oHaT-HoHbL. Kapbamun
(MoueBHHa).

uan. IlmanoBomopoaHas (CHHWIBHAs) kuciota. IIpoctbie u
KOMIUIEKCHbIC IUaHHbl. X UMUYECKIE OCHOBBI TOKCHYECKOTO ACHCTBHS
nuaHuaoB. [{naHoBas 1 n30IMaHOBAasK KHCIIOTHI, UX conu. TruormuaHoBas
(pomanoBoOpoHAs) KucnoTa u e€ conu. [IpumeneHue yriiepoaa u ero
coeMHEHUH B MeauIuHe U dapManun. buonorudeckas pons yriepoza.

Kpemumii. OOmas xapakrepuctuka. OCHOBHOE OTJIMYHME OT
yIiIepoia; OTCYTCTBHE T-CBA3CH MEXIy aTOMaMH KpPEMHHUS B
coeauHenusix. KpemHedropoBonopoaHas KUCIOTa, (TOPOCHIMKATHI.
Kucnoponnsle coenuHeHuss KpemHus: okcun kpemuus — (IV),
KPEMHHUEBEIE  KHCJIOTBHI, CHJIMKAaThl (PacTBOPHUMOCTB, THIPOJIH3,
Ka4yeCTBCHHAsl pEaKIys). VI30MONMKHUCIOTEI M TeTEPONOIHKUCIOTHL
Cumuxarens.  Lleomutsl.  Crexno.  BelmenauumBanme — cTexia.
KpemHuitopranuueckie  COCOUHEHUs:  CHIMKOHBI,  CHIIOKCAHBI.
[pumeHeHne coeqUHEHUI KPeMHHS B MEIUIMHE U (hapMariuy.

OnoBo, cBuHen. OOmas XxapakTepuCTHKa. XHUMHUYECKHE CBOWMCTBA.
Coemunennst Sn (1) u Pb (I1): ruapokcumsl, conm, BOCCTAHOBHUTENbHBIC
cBoiictBa coenunenuit Sn (1), amdporepHOCTs THAPOKCHIOB, THAPOIU3
coneil. Kauecrennbie peakiuu Ha nosbt Sn (1) u Pb (I1). Coenunenus
Sn (IV) u Pb (IV): okcumel, ruapokcuasl, coin. OKUCIHTENbHBIE
cBoiictBa okcuna csuaia (V). IIpuMeHeHHe cOeMHEHNH CBHHIA, B
MeaunHuHEe. XUMUYECKHE OCHOBBI TOKCHYECKOTO ACUCTBUS COEANHEHHIH
cBuHIA. Mcronp30BaHUS COCOUHEHHH OOBa U CBUHIA B aHAIU3e
JIEKapCTBEHHBIX MPEHapaToB.

p-OnemeHTH! V rpymisl: a30T, Gocdop, MBIIIBIK, CypbMa, BUCMYT.
OO01mast XapaKTepHCTHKA TOATPYIIIIBL.

Aszort. O0mas xapakrepuctuka. CTpoeHne MOJNEKyIbl. XUMUYECKUE
CBOWCTBA. A30T KaK XXM3HEHHO BaXKHBIN DJIEMEHT U €ro OHoJornveckas
ponb. Ammuak. [lomydenue. CrtpoeHue Monekynsl. Puznueckue
cBoicTBa aMMHaKa. JKuikuit aMMuak, BOJIOpOJHbIE CBA3H. XUMHUECKUE
CBOMCTBA: KHCIOTHO-OCHOBHBIE M OKHCIHUTEIEHO-BOCCTaHOBUTENBHEIE.
Ammuakatel  (ammuHHBle KC). Comum aMMOHHA, pacTBOPHMOCTS,
TepMHUYECKasl yCTOWINBOCT. KauecTBeHHBIE peaKK HAa aMMHaK U HOH
aMMOHHMS. AMHIBI: THIpa3uWH, THApPOKcWIaMUH. KucnoponHbie
COCIMHEHHUS a30Ta — OKCHIbl. DU3MYecKkne W XUMHYECKHE CBOWCTBA.
A3zoTHCTas KHCIOTa U €€ COJHM, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHASL
IBOMCTBeHHOCTh. KadecTBeHHas peaknus Ha HUTPUT-HOH. A30THas
KUCNOTa. BaneHTHas cxema Moyekyibl. DU3HYecKHe U XUMUYCCKUE
cBoiicTBa. A30THas kucinoTa Kak okuciurenb. "llapckas Boaka'.
OcoOeHHOCTD B3aMMOAEHCTBHS ¢ MeTalutaMu. HUTpaTel, TepMudeckoe
pa3noKeHue, OKUCIHUTEIbHBIC CBONCTBA, KAaUECTBCHHAs pPEaKkUUs Ha
HUTpPAT-HOH.

Dochop. OOmas xapakTepucTHKA.  AJUIOTPONMUs. XHUMHUYECKHE
cpoiictBa. Coenunenust dochopa ¢ Bomopomom (dpochun);, ¢
rajoreHamMy, ux ruaponus. CoemuHeHHs ¢ocdopa ¢ KHCIOPOTOM.
INomyuenue, coiictBa. ®ocdoproBatucras u Gocdopucras KUCIOTH,
CTPYKTYpHBbIE HOPMYJIbI, OCHOBHOCT, BOCCTAHOBHTEIBHBIC CBOWCTBA.
Mera-, mu- u opTodochopHble KHCIOTH, HX coiu KadecTBeHHBIE
peakiiun  Ha HMOHBI KucioT ¢ocdopa (V). Hduruapodocdarsr,
ruapodocdatel, pacTBOpUMOCTS, THApoin3. [IponsBoaHsble pochopHOi




KHCJIOTHI B JKMBBIX Opranusmax. M3onomnu- u rerepononudpochopHbie
KHCIIOTHL. Bronoruueckas podb.

DJeMEeHThl MOArPYINIbl MbIIbsIKA (MBIIIBSK, CypbMa, BHCMYT).
OO01as XxapakTeprcTHKa. BoIopoaHble COeNMHEHNUS MBIIIBSKA, CYPbMBI
W BHCMyTa B CPaBHECHMH C aMMHakoM M ¢ochuroMm. OOHapy eHHEe
MbIIIbsiKa MeronoM Mapia, 3anrep-bneka, ['yroaiita. Kucnopogusie
coeaunenus co crenenbto okucienus (1) u (V). Okeun mpimbsika (111)
(MBIIBSIKOBUCTBIA  aHTuApua) okcua Mblmbsika (V). KucnorHo-
OCHOBHBIE CBOIcTBa MX ruIpokcuaoB. CoNM: apCeHMTHI, apceHarhbl,
AQHTUMOHHTBI,  AHTHMOHATBI,  BHCMYTaThl  MX  OKHCIHUTEIBHO-
BOCCTAaHOBHTENbHbIE CBOIMCTBA. KaueCcTBEHHbIC peaKkuMu Ha apCEHHTHI,
apceHatsl U uoH BucMyta (III). CoeauHeHHs c rajoreHamu, ux
ruaponus; cyinbGuasl. THOCONM MBIIBSIKA U CYpbMBI. THOAPCEHHTHI,
THOApPCEHATHl M THOAHTHMOHUTHI THOAHTHMOHATHI (THOCTHOHMTHI M
THOCTHOATBI). A30T U (hochop Kak KU3HEHHOBAKHBIC DIIEMEHTBI U UX
Oouonorudeckas poib. [ToHATHE O XMMUUECKUX OCHOBAX MPHUMEHEHUsS B
MenuiuHe u (apmanuu amMuaka, okcuzaa asora (I) (3akucu aszora),
HUTPUTA HATPHS, OKCHJOB M COJICH MBIIIbSIKA, CYypbMbl U BHCMYTA.
XUMHYECKUE OCHOBBI TOKCHYECKOTO JEHCTBHSI HUTPATOB, HUTPUTOB
MBILIBSIKA U CYPbMBI.

p-Onementsl VI rpynmbel:  KUCIOpOA, cepa, CeleH, TeJIyp
(XaBbKOTeHBI).

OO011ast XapaKTepUCTHKA TOATPYIIIHI.

Kucnopoa. O0mas xapakrepuctiuka.OCOOEHHOCTH 3IEKTPOHHOTO
CTPOEHHMST ~ MOJIEKYJbl  KHCIOpoJa.  XUMHYECKas  aKTUBHOCTb
MOJIEKYJIIPHOTO M aTOMHOIrO Kuciopozaa. Mosekyna Oz Kak jaurasni B
okcuremoriiooune. O30H. CTpoeHue MoJiekyibl. Peakius ¢ pacTBopamMu
nogunos. Bopma. Crpoenue Monekynsl. Pusnueckue CBOUCTBA.
Anomanuu BOJbI. XHMHYECKHME CBOWCTBA. Boga ouMineHHas u
anuporeHHass Boja. MuHepanpHas Boja. buonoruueckas poib
KHCJIOpOJa U BOJbl. XUMHMYECKHE OCHOBBI IPUMEHEHUS! KHUCIOpOoJa,
030Ha U BOJBI B MEJMIIMHE U (hapMainu.

Ilepoxcun  Bomopoma. Crpoenue  mosiekyibl.  [lomyuenue.
®usuueckne cBoiictBa. H202 kak kucimora.  OKHUCIUTENBHO-
BOCCTaHOBHTEINIbHAS JIBOMCTBEHHOCTh Iepokcusa  BOJOPOJA,
KayeCcTBEHHass peakius Ha MEpOKCUIHYIO TPYNIHUPOBKY. Y CIOBUS
XpaHEeHUs. TEepPOKCHIa BOJOpOJAa W €ro pacTtBopoB. [IpuMmeHeHue
MepoKCUAa BOJOPOJAA M IMEPOKCHUAHBIX COCAMHEHHH B (apMauuu u
MeIuIMHe. XUMHYECKHE OCHOBBI TOKCHYHOCTH  OHJIOTEHHOTO
MepoKcuia BOAOPOIA.

Cepa. Cenen. OOmias xapakTepucThka. XHMHUYECKHE CBOMNCTBA.
Coenunenust ¢ BogoponoM. Cepoomopon. Ilomyuenue, cTpoeHme
MOJIEKYJIbI, (pU3MYECKUEe W XHMHUYECKHe cBoiicTBa. CepoBomopoaHas
KHCIIOTa, CyIb(QUIbI, THIPOCYIb(GHUIBI, PACTBOPHUMOCTb, THIPOIH3,
BOCCTaHOBUTEIIbHbIE CBOICTBa, KayecTBEeHHast peakiusl.
Homucynsduner. Coemuuenus cepsl (IV). Oxcnp, Xiopun, XIOpHI
okcocepbl  (IV). Cepuucras kucnora u €€ comu: CyJIbQUTEHI,
THIPOCYIB(UTBI, ux OKHCIIUTEIbHO-BOCCTAHOBUTEIbHAS
JBOHCTBEHHOCTb,  KauecTBeHHass  peakuus.  JlucepHucras u
cepHOBaTHCTasi KUCIOTHl M ux conu. Coenunenust cepsl (VI): okcun,
cepHas KHCIIOTa, oJyieyM, jaucepHas kucinora. Cynbdarts, HuX
pacTBOPUMOCTh B BOJE, TEPMUYECKas YCTOWYMBOCTb, KaueCTBEHHAs




peaknus. TuocepHast KHCIOTa, THOCYIb(ATHI, MONTy4YEHHE, PEAKIHN C
KHCJIOTaMH, OKUCIIUTENSIMU: XJIOPHOM BOJIOM, HO10M, XJIOPHUIOM >Kele3a
(I1I). [epokcoMOHO- U MEPOKCOTUCEPHAsT KUCIOTbI, MEPOKCOCYIb(aThI,
HX OKUCIIMTEIbHbIE CBOMCTBA, MOIUTHOCEPHAs KUCIIOTA, IIOJUTHOHATEL,
OCOOCHHOCTH WX  CTPOCHHS, BOCCTAaHOBHTCIBHBIE  CBOMCTBA.
IIpumenenne cepbl M €€ COCOUHEHMH B MEOHLUHE U (apMaruu.
Buonoruyeckas ponib cepsl U CeleHa.

p-Onementsl  VII rpynmsl:  ¢rop, xmop, Opom, MHox, acrat
(rayoreHsr).

Oo6mias xapakrepuctuka. OcoOble cBoiicTBa (Topa, Kak Haubosee
EKTPOOTPUIATEIBHOTO  3IeMEHTa.  [IpocTele  BemmecTBa, HX
XMMHYECKasi aKTUBHOCTb.

CoenuHeHuUs rajoreHoB ¢ BogoponoM. [lonyuenue. PactBopumocts
B BOAE, IHONAPU3YeMOCTh,  auccouuanusa.  KucinoTHele U
BOCCTAQHOBHTENBHBIE CBOWCTBA. CONM TraJOreHOBOJOPOIHBIX KHCIIOT.
CriocoOHOCTh  (hTOpPHI-MOHA KaK IKECTKOrO OCHOBaHHS (JMraHzaa)
3aMellaTh KUCI0poA (HalpuMep, B COCIUHEHUAX KpeMHus). [anoreHun-
noHb! Kak nurangsl B KC. KauecTBeHHBIE peakLUy Ha rajareHu1-HOHBL.
Honmuuonuasl. CoeqUHEHNS TaIOT€HOB B MONTOKHUTEIBHBIMU CTEHIEHIMHU
OKHCIICHUSI: COCJUHEHHUs C KHCIOPOAOM M JAPYr C JIpYyrom.
BsaumogelicTBue raoreHoB ¢ BO0H, BOAHBIMH PacCTBOPAaMH ILLEIOYEH.
OKCOKHCIIOTBI XJIOPA, CTPOEGHHE; 3aBUCHMOCTh CHIIBI KHCIJIOT, HX
OKHCIIUTEIIBHBIX CBOIMCTB M YCTOMYNBOCTH OT CTEIICHH OKHUCIICHUS XJI0pa
(BeMMUMHBI HOHHOTO IIOTEHIMAla) Ipernaparsl akTUBHOIO XJIOpa:
XJIOpHasl U3BECTb, XJIOPHAs BOAA, XJIOPAThl, OpPOMaThl U HOAATHl U UX
cBoiictBa. buonorudeckas ponb rajaoreHoB. XHMHYECKHE OCHOBBI
GakTepUIMAHOTO NeicTBHA XiIopa M noxa. [IpuMeHeHne B MEAUIMHE,
CaHUTApUH U (apMaluy IPENapaToB raJoreHoB.

d-DmeMeHTBHI.

OO6mass  xapakrepuctuka. Ilonmoxkenne B IIC. XapakTtepHbie
OCOOEHHOCTH: IIepeMEeHHbIe CTeleHH OKHCICHHs, 00pa3oBaHHe
KOMIUICKCHBIX COCJMHEHWH, OKpacka COCIWHCHHH M IPUYMHBEL €&
BO3HUKHOBEHMS. BTopuuHas mepHOAMYHOCT, B moArpynmax d-
aneMeHToB. Kpucranmnueckas CTpyKTypa MeTauloB. MeTamiMueckas
cBs3b. d-Dnementsl VI rpynmsl: Xpom, MoaubaeH, Boibhpam. Obmas
xapakTepuctuka. CXOACTBO U OTIMYUE OT p-3yieMeHToB VI rpynmsl
Coemuuenns xpoma (I11) m (Il): okcumsl M THUIPOKCHIBI XpoMa.
AmdoreprocTs runpoxcuga xpoma (III) ¢ mosunum Teopuil KUCIOT U
ocHoBaHUi AppeHumyca u mpotoiautnueckoil. Comu xpoma (I,
pacTBopuMOCTb, ruaponus. Ksacupl. KommiekcHsle coeanHeHHUs.
BoccranoBurenbHble cBolicTBa coenuHenuit xpoma(lll). Coenunenus
xpoma (VI). Oxcun. XpomoBas M AuUXpoMoBas KHCIOTHL Comd,
XpOMaThl U AUXpoMaTel. PaBHOBecue B pacTBOpe MEXAy XpoMar- U
JuxpomaT-uoHaMu. X okucnuTensHble cBoifctBa. KauecTBeHHBIE
peakLu Ha XpoMaT-uoH. XpoMoBasi cMech. IlepokcuIHbIe coeIMHeHUs
xpoma (VI). Coenunenus MonmOaeHa, BoJb(ppama: H30MONUA- H
TeTepONOINKUCIOTEL. bHomornueckas pomp XpoMa M MONUOAEHa.
[Ipumenenune coequHEHUH XpoMa U MoIuOaeHa B (hapMaruu.

d -Dnementst VII rpymibl: Mapraser.

[Moarpynna wmapraHma (MapraHer, TeXHenuid, penui). OOmas
xapakTepuctika. CXOICTBO M OTIHYHE OT p-3iaeMeHToB VI rpynmsr
Mapranen. CBoiicTBa OKCHIOB U ruapokcunos mapranna (II) u (III).




Conu, pacTBOPHMOCTb, THIPONIN3, KAaueCTBEHHAs PEaKIMsi Ha HOH
mapraana  (lI).  Oxcmpg  mapramma  (IV).  OxucinurensHo-
BoccTaHOBUTENbHbIE cBolcTBa. Conu Mapranua (VI) — mMaHrasatsl.
Oxcuy maprania (VII). Mapranuesas kuciora. Comu mapranma (VII)-
TIepMaHTaHaTBl: TEPMUUECKOE PAa3IIOKEHNE, OKUCIUTEIbHBIE CBOWCTBA,
HX 3aBHCHMOCTB OT pH cpexsl. XuMHYecKHe OCHOBBI IPHMEHCHUS
IepMaHraHara Kajaus B MeaunuHe. O0Iye 3aKOHOMEPHOCTH H3MEHCHUS
KHCJIOTHO-OCHOBHBIX M OKHCIIHMTEIbHO-BOCCTAHOBHUTENILHBIX CBOMCTB
COeNMHEHUH d-3JIEMEHTOB NpH Nepexoie OT HU3IIMX CTeleHei
OKHCIICHMsI K BBICIINM (HAa TIpUMepe COCIMHCHUI Maprasia).
buonoruyeckas ponb Maprasua.

d-Dnementst VIII rpymist: xene30, KOOAIbT, HUKEIb.

OO011as XxapakTepucTHKa, 0CO0eHHOCTH KOHCTpyKImu VIII rpymisr
TIEPHOANYIECKON CHUCTEMBI 3J1eMeHTOB. Tpmansl. CeMelCTBO jkenes3a
(xene3o, kobanbT, HUKeNb). Deppomarnermsm. XKenezo. OOmas
XapakTepucTuka. XuMmudeckue cBoiictBa. Coequnenus sxenesa (II) u
sxenesa (I11): okcub! U rUIPOKCUIBL, COMU (PACTBOPHUMOCTD, THIPOIIH3,
OKHCJIMTENIbHO-BOCCTAHOBUTENIbHBIE ~ CBOMCTBA). KommiekcHbie
COCIMHEHHUS JKejle3a C IMaHWJ-, TUOLMAHAT (POAaHHI) — HOHAMH.
@epparbl. [lonyuenue. OxucnutensHble cBoiicTBa. KadecTBeHHbIE
peakiuu Ha woHbl xkene3a(ll) u (I1). Buonornueckas ponp xesesa.
XUMHUYECKHE OCHOBBI TMPUMEHEHHsS JKele3a M IKeNe30COACpIKAIIIX
npenaparoB B MeaulnuHe W (apmauuu. Baxuelmme coenuHeHUs
kobanbta (1) 1 xobansra (111), Hukens (I1I). O6pa3oBaHHE KOMIUIEKCHBIX
coenuHeHUi. buonornyeckas ponap kobGanbra W HUKENs. [lmaTuHOBBIE
Metaibl.  OOmas  XapakrepucTuka. [IpUMeHEHHe IUIaTHHOBBIX
METAJIOB B KayeCTBE KAaTAIN3aTOpOB. KOMIUIEKCHBIC COCAMHEHUS
1aTHHbL. [IpuMeHeHne B MeauIuHe.

d-Dnementst [ rpynmsl: Mezib, cepeGpo, 30J10TO.

O6mas xapakrepuctiuka. CpaBHEeHHE C S-dJIEMEHTaMU | rpymnmsl.
Haxosxzaenue B npupoie, moiayueHue, npuMeHenne. CoeTMHEeHUs MeIn
(D) u (II), KUCIIOTHO-OCHOBHAST M OKHCIIUTEIbHO-BOCCTAHOBUTEIbHAS
xapakrepuctuku. KommiekcHsie coequnenust meau (II) ¢ ammuakom
(amMMHaKarthl), THIIPOKCU- HOHAMH, AMHHOKHCIIOTaMH u
MHOTOaTOMHBIMH cnMpTamu (xenatsl). IIpupona okpacku coenuHeHHH
menu. KauectBennas peakiust Ha won Menu (II). Menbconepxarne
(epMeHTBI, XMMUUECKUE OCHOBBI UX JAeHCTBUs. buonoruueckas poib
mequ. Coenunenus cepebpa (I): okcuj, momydeHue, pacTBOPUMOCTD B
Boze. Conu: HUTpaT, rajgarenubl. OKUCIUTENbHBIE CBOWCTBA cepedpa
(I). KoMIuIeKCHBIE COSIMHEHHSI C aMMHAKOM, TAJIOTEHU/I- U THOCYJIb(aT
noHamu. KadecTBeHHas peakuusi Ha MoH cepedpa (I). Xummuueckue
OCHOBBI NPUMEHEHHsSI COSIUHEHHH Meau u cepedpa B MeOULUHE U
dapmaruu.  3omoro. Coenuuenust 3omora (1) u  3omora  (I11),
OKHCIIUTENHO-BOCCTaHOBUTENbHBIE cBOiicTBa. CriocoGHOCTH 30510Ta (1)
u 3onota (Ill) x komIUIeKCOOOpa3oBaHHI0. XUMHUYECKHE OCHOBBI,
MPUMEHEHHE COSTMHEHHH 30J10Ta B MEAULIMHE U (hapMaLliH.

d-Dnementst I rpynmbl: HUHK, KaIMUA, PTYTh.

O6miass xapakrepuctuka d-sjgementoB II rpymmel. LluHk ¥ ero
COCIMHEHHUS: OKCHJ, THUIPOKCHI, aM(pOTEPHOCTh C IO3UIUHU TECOPHUH
KHCJIOT M OCHOBaHMH AppeHuyca M INPOTOJIUTHYECKOH; COJH,




pacTBOPHUMOCTE M THAPOJIN3;  KOMIUICKCHBIE  COCOMHEHUS,
MeTauI0()epMEHTHL. KaueCTBCHHAsl peaKUs Ha MOHBl IIMHKA.
buonoruyeckas poib LUHKA. PTyTh, 0cOOEHHOCTH XUMHYECKUX CBOHCTB
prytd; coenuHenuss pryta (I): okcua, XJjopun, HUTpPAT PTYTH;
amuzaxiopu. KadecTBeHHBIE peakiuu Ha HOHBI KagMus u pryTa (II).
Coenunenus prytH (I). TOKCHYHOCTE COeqUHEHUH KaaIMHUs U PTYTH, €€
XMMHYECKHE OCHOBBIL.

s-OnemenTsl. Bomopos.

Oo6mias xapakrepuctrka. Ocodennoctu nojoxenus B [1C. Peakiiu
C KHCIIOPOJOM, TaJlOreHaMH, METaIaMH, OKCUAAaMU. XapaKTepPUCTUKA
CBSI3M BOAOPOJA C KHCIOPOAOM, cepoi, yriaepogoM. OcoOeHHOCTH
MOBEAICHUs BOJOPOJa B COSIUHEHMSIX C CHUIIBHO- M CJIA0OMONISPHBIMU
cBs3IMH. [IOH BomOpOna, MOH OKCOHHS, MOH aMMOHWUS, 3JIEKTPOHHOE
CTPOCHHE, XapaKTEPUCTHKA.

s-Onementsl | u Il rpynmeL.

OOmast xapakTepUCTHKa (THII 3JIEKTPOHHBIX O0ONOYEK HOHOB,
noysipusyoniee JeiicTBUe, SHEePrusi IMApaTaliy, OKpacka B BOJHBIX
pactBopax). CoeaMHEHHS C KHCIOPOJOM: OKCH[bI, IEPOKCHIbI,
CYNEpPOKCUIBI,  O30HHABL. ~ [MAPUIBIL, WX  BOCCTAHOBUTENbHAsS
crocobHocTh. ['mapokcuisl, am(oTepHOETh TI'MAPOKCHAA OepHILIHSL.
Comn: cynbgartsl, ramuasl, kapooHatsl, gocdaTer. Okpacka MmIaMeHH
JIETY9UMH COJISIMH IIETOYHBIX U MIEI0YHO-3EMETbHBIX METa/UIOB. MOHBI
S-METaIOB, KaKk KOMILIekcooOpa3oBatenu. MloHOGOpE U UX poib B
MeMOpaHHOM IepeHoce MOHOB Kalus M HaTpus. Ponb s-MeTaioB B
MHHEpalbHOM OallaHce OpraHm3Ma. MHKpPO- M Makpo- S-3JI€MEHTHL
IoctymieHne B OpraHu3M C BOAOW; XKECTKOCTH BOJBI, CAMHHMIBI €€
M3MEpEeHHs; BIUSIHUE Ha JKUBBIE OPTaHMU3MBI U NIPOTEKAaHHE PEeaKnuil B
BOJHBIX pacTBopax. Meroapl ycTpaHeHUs skecTKocTH. CoeauHeHHs
KalblUsl B KOCTHOH TKaHHU, CXOACTBO HMOHOB KaNbLUS M CTPOHIIMS,
n3omopdHOe 3amemieHHe. TOKCHYHOCTh Oepwimins. XHMHYECKHE
OCHOBBI TPHMCHCHHUS COCIMHEHWH JMTHS, HATPHs, Kalus, MarHusi,
KaJIpIIus, Oapusi B MeIUIUHE U (papMaluu.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jlnst peanM3aniiyl pa3IMgHbIX BUIOB YIeOHOM paGOTHI HCIIONB3YIOTCS CIIEAYIOMIE 00yJaroIue
TEXHOJIOTHH:

5.1 | nekuuu ¢ UCMONB30BAHHEM MYJIBTHMEUHHBIX CPE/ICTB;

5.2 | peanu3zanys NIpUHIUIA HHAMBUAYIM3aKH 00pa30BaHus ;

5.3 | ucnonp3oBaHKe NPUHIKIA CHCTEMHOTO MOAX0A;

5.4 | npoBenenne KoH(EpEHIHA, ITOCBAIICHHBIX BHIAIOIIAMCS YICHBIM-XUMHUKAM;

5.5 | mouckoBas aHamUTHYECKast paboTa (BHEAyIMTOPHAsI CAMOCTOSATENIbHAsl paboTa CTYICHTOB,
MOJrOTOBKA pedepaToB U MPE3CHTALHI);

5.6 | pa3bop CUTYalMOHHBIX U MPOOJIEMHBIX 33/1a4 K pa3zenaMm.

6. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,

MPOMEXYTOYHOMN ATTECTAIIAA IO UTOT'AM OCBOEHUS TACIHUITJINHBI

6.1.Bonpocskl ¥ 3a1aHus A5 TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH




Tema: CoBpeMeHHbBIE TEOPUU XUMHUUECKOI! cBsi3u. CTpOEHHE MOJIEKYJ, HOHOB.
Bapuant Ne 1
1. YuuThiBas JJIMHY CBA3H, HauOoOJee IPoYHas CBA3b B MOJIEKYJIE:

a 0 B r
HF HCI HBr HI
0,092aM 0,128am 0,141am 0,160aM
2. B monekyne a3ora:

a 0 B r
oJlHa TT- U TPU G-CBSI3U o/lHa G- U TPHU T-CBSI3U
JIBE G-CBS3H JIBE T-CBSI3U

3. Benuuuna BasieHTHOrO yriia 900 B COEMHEHUAX P-IIIEMEHTOB CBUIETENLCTBYET O:
a 0 B r
OTCYTCTBUU Sp-ruOpuIM3aLuU Sp?- THOpUM3AIK sp® - ruOpuan3aUK
THOPUIM3AIHH

4. CBsi3u B IupaMuaIbHOH MOJIEKyJIe aMMHaKa 00pa3oBaHbI OPOUTAISIMU a30Ta:
a 6 B r
«IUCTBIMI» B Sp- THOpHAM3AMKH B SP?- THOpUAM3AaUMK B Sp° — THOPHIN3ALHH

5. YuutsiBasi, uto BaneHTHbii yroa B PbClz cocrasnser ~120°, mosekyna umeer Gpopmy:
a 6 B r
TpEeyTOJIbHUKA YTOJIKOBYIO TeTpa’pa TPUTOHAIBHOM TTMPaMHIEI

Tema: DneMEHTHI TEPMOJMHAMHUKH. XMHYECKass KHHETHKA.
Bapuant Ne 1
1. Mepy ynopsI0ueHHOCTH B CHCTEME XapaKTepU3yeT BeTMIHHA:

a) G 6)H B) S nu

2. Cucrema, koTopasi OOMEHHBAETCs C BHEIIHEH cpeoif sHepruei, Ho He 0OMEHHBAETCs Maccoii,
Ha3bIBAETCSL:

a) OTKPBITOM 0) 3aKpBITOM B) M30JINPOBAHHOM
3. Jlna camMompou3BOJILHO MpoTeKatomeil peakuun  Az(r) + 3B2(r) = 2ABs(r):
a) H< 0 6) H> 0 B)H= 0
4. Ecim temnieparypy ysenudauts Ha 20°C (y =4), CKOPOCTh XUMHYECKOH PEakIuK BO3PACTET B:
a) 4 paza 0) 8 pa3 B) 6 pa3 r) 16 pa3
5. Ecnu ckopocts peakuuu 2SOzq)y + Oz¢) = 2SOsex) Bo3pocia B 64 pasa, KOHIIEHTPALKS
pEarupyromyX BeIIeCcTB ObUIa yBEIMYCHA B!
a) 2 paza 0) 3 paza B) 4 pasa r) 6 pa3

Tema: I'maponus coneit
Bapuant Ne 1
1. TonbKO 1O KATHOHY THIPOJIU3YETCSI COJIb:
a. ZnSOq4 6. NaCl B. NagPOy r. CH3COONHg4

2. 3nauenue pH B BogHOM pactBope K2COs:
a. >7 6. <7 B. =7 r.~7

3. Ilpoaykramu rugponusza conu KsPOg:




a. KUCJIOTa 1 OCHOBAHHUE 0. KHCJ1asi COJIb U OCHOBaHHUE
B. OCHOBHasA COJIb U KUCJIOTa T. COJIb HE THAPOJIU3YETCA

4. JloGaBiieHHe KHCIIOTHI cMenaeT papHoBecue ruaponusza coiu Cra(SOas)a:
a. BIICBO 0. BIIpaBo B. Ha CMEII[CHHE PABHOBECHSI HE BIIUSACT

5. IIpu narpeBanuu paBHOBecHe ruponu3sa conu FeSO4 cmemaercs:
a. BIICBO 0. BIIpaBo B. HE CMeII[aeTcs

Tema: p-Onements! VII rpynnsl. [NanoreHs
Bapuant Ne 1

1. Hauboiee CHIBHOM SIBIIIETCS KMCIIOTA!
a. HBrO 6. HBrO3 B. HBrO2 r. HBrO4

2. BasienTHBIH yron B xjoput-uone cocrasnser 1100, Ucxonas us 31oro, HoH uMeet Gopmy:
a. IMHeiHyIo 0. yrOJIKOBYIO B. TPEYTOJIbHYIO T. TPaMHUAAIBHYIO

3. Honumure npoxyktsl peakimu HzS + Clz + H20 = HaSO4 + ...
PaccraBbTe K03 PUIHEHTH MeTOI0M Honypeakuuid. CymMma BceX K03 (GUINEHTOB B ypaBHEHUI
paBHa:
a. 18 6.16 B.23 r.22

4. JlexapCTBEHHBIMH TIPENIAPATAMH SIBISIFOTCS:
a. Agl 6. Pbl> B. Hgl> r. NaBr

5. KoHeuHbIMU IpOTyKTaMu B3aUMOJIEHCTBUS XJIOPa C BOJOM SIBISIOTCS:

a. HCI + HCIO 6. HCI+0O B. Cl2 + H:0 r. HCIOz

KonTponsHas padora Ne 1
buner Ne 1

Tema: Knaccuduxarys 1 HOMEHKIIATYpa HEOPraHHYECKUX COSAMHEHUH
1. TIpomssemute KnaccuUKALMIO COCIMHCHHIT 1O KiaccaM U BHaaM. Ha3oBHTE O HOMEHKIIAType
HIOITAK (amanTupOBaHHBIH BApHAHT):
NaCrO4x2H20, Ag.COs, ShOBr, Mg(HCOz)2, (ZnOH)2S0s4, NO2, MgO2, Cd(OH).,
(NH4)2Mg(SOa4)2.
2. Hanmmmwmrepopmyibicoenuuenuii: cynbparruapokcoxenesa (I1), runpocynbdarxenesa (l11),
okcuamaruus, pocparmapranna (I1), rekcarumaparcynsdaraxenesa (11), okcumxpoma (V1).

3. Hasosutenons: CUOH*, H2PO4', Mn2*, PO3", OH-, H*.

Tema: PacTBOpEI, CIIOCOOBI BRIPAKEHHS COCTaBa PaCTBOPOB
1. Paccuuraiite maccy ZnSOs, koTopyro Heobxoxumo nobasuth k 200 T pactBopa ¢ »(ZnSOs) =
0,25%, 4T0o0BI yBenmUUUTh MaccoByto noio ZnSO4 o 0,45%.
2. Paccuntaiite Maccy pactBopa ¢ ®(ZnSO4) = 0,8%, xoTopyo HeoOxomumo nob6asuth k 200 r
pactBopa ¢ ®(ZnS04) = 0,25%, 4T00B! yBEITHIUTH MaccoByo noito ZNSO4 1o 0,45%.

3. Yemy paBHa MoJsipHasi KOHIeHTparlms pactBopa ¢ ®(ZnS04)=0,45%, p=1,065 r/ma?
4. Paccuwuraiite 00beM BOJIBI, KOTOPBII HEOOXOANMO T00aBUTE K pacTBOpy ¢ ®(ZnSO4) = 3%, 4T0OkI
IpUroTOBHTH pacTBop Maccoit 200 r ¢ ®(ZnSOq) = 1%.




1.1.

1.2.

1.3.

2.1

2.2.

2.3.

2.4.

3.1.

3.2.

Paccunraiite 06peM pactBopa ¢ ®(ZnSOs) = 0,2% u p = 1,016 r/mi, KOTOpPBIA HEOOXOAUMO
n06aBuTh K pactBopy ¢ ®(ZnSO4) = 3%, 4To6sI PUroToBUTH pacTBop Maccoit 200 T ¢ ®w(ZnSO4)
=1%.

Yemy paBHa MaccoBas 1011 ®(ZnSO4) B pactBope ¢ MoisipHoit koHteHTparmeit C = 0,4000 Mosb/it
u p = 1,042r/ma?

Kaxkwue maccst pactBopoB ¢ ®(ZnSOs) = 2% u ®(ZnSO4) = 10% Hamo cMemars, YT00bI MOJTYIHTh
pactop Maccoii 280 1 ¢ ®(ZnSO4) = 6%?

Konnoxsuym no temam: p-Onements! V, VI, VII rpynn
Bapuanr 1

1. p-DnemeHTHI V rpymnisl.
Iepeuncmure xucnotel ¢ocdopa (V). CocTaBpTe HX CTPYKTypHbIe (GopMmynsl. Kak oHu
HazpBaloTCss? [IpH MOMOIIM Kakoro PeakTHBA MOXHO OTIMYMTH PACTBOPUMBIC CONH JTHX
kucnor? Hammmmre ypaBHEHHMS COOTBETCTBYIONIMX pEAKUMH M yKaKHTE aHATUTUYECKHI
a¢dexr. Kak ornmnanuts MetapochopHy0 KUCIOTY OT qudochopHOii?
Kak mpu momomu meroma 3aHrepa-bieka mokasate, urto okcup Mbimbska (III) comepsxut
MBIIbSIK. Hanumure ypaBHEHHS peakKIMi, JUIi OKUCIUTEIbHO-BOCCTAHOBUTEIBHON pEaKIUH
paccraBbTe KO3 (GUINEHTH METOIOM ITOTyPEaKIUi.
CocraBbTe ypaBHEHUs IOTypeaKiuii (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), Ha HX OCHOBE
JOTHIINTE IPOTYKTHI PEAKIMU U paccTaBbTe KOAI(POUINEHTEL:

SbCl3 + KMnO4 + HCI->MnCI: + H[SbClg] + ...

2. p-DnemeHTH VI rpymnmsr.
Onumure nporecc MOIyYCHUs IMEPOKCHAAa Boxopona B naboparopun. Hanumute ypaBHeHHe
peakiuu.
Hanumure ypaBHeHHe KaueCTBEHHOM peakLUM Ha IEPOKCH] BOAOPOJA C JAUXPOMATOM Kallusl.
Js gero no6amsior 3¢up? UTO MPOUCXOINT € MPOAYKTOM PEAKIHH, COACPKaIINM XpOoM, B
BogHOW cpene? Hammmmre ypaBHeHHe 3Tol peakumu. PaccraBbTe K03(QQUIMEHTH METOXOM
TIOJTypeaKIuii.
Kaxkoe coenunenue ¢ Bogoponom obpasyer cepa? [loueMy B OTJIMUHE OT BOJBI 3TO COCUHEHHE
spisercss rasom? Kax HaseiBaercs ero pactBop B Boie? Kakue cpoiicTBa mposiBiseT 3TO
BEI[ECTBO B OKHCIUTEIFHO-BOCCTAHOBUTENIFHBIX peaknusax M rmodeMy? Hammmmre ypaBHeHUe
peaKIy B3aUMOAEHCTBUS 3TOrO BEIIECTBA C IEPMAHIaHATOM KaJlusl B CEPHOKHCIION Cpezie, eCiIi
OJTHUM U3 NPOIYKTOB sBisieTcs cyibdaT mapranma (II). PaccraBpre K03(hdUIIMEHTH METOIOM
TIOJTypeaKIyii.
JHomuinure ypaBHeHne peakuun: Al2(SOs)3 + NazS + H20 — ...
OO0bAcHUTE NIPUYUHY 00pa30BaHHUA COOTBETCTBYIOLINX NPOLYKTOB PEAKIIUH.

3. p-Dnementst VII rpymisl.
Onummre Ka4eCTBEHHBIC PEAaKIMU Ha TAJIOTCHUA-UOHBI. HanmummTe ypaBHEHUS MPOTEKAIOIINX
peakuuii. OTMETBTE OKpacKy 00pa3yIOIUXCSl IPOIYKTOB.
Yto Takoe XJOpHas BOja, TabapakoBa BOa, KkaBeneBas Boga? Hanuiure ypaBHEHUS peaKiuii
ux noiydenus. HazoBure mponykThl peakuuid. [ 4ero MCHONB3YIOTCS 3T COCTUHEHUS?
OnUIIMTe XUMAYECKHE OCHOBBI aHTHCENTUIECKOTO ICHCTBHS.

3amaHus TEKyIIero TeCTOBOrO KOHTPOJIA IO pasaenaMm 1-3
Tect Nel

1.

I'mapodocdary xaaplus COOTBETCTBYET hopMyIIa:
a. (CaOH).CO3
6. CaHPO4




10.

B. Ca(HCO:s)2
r. CaOHNO3
1. CaOHCI

Hurpary xenesa (111) coorBerctByeT dhopmyna:
a. Fe2(S04)3

6. FeCls

B. Fe(NO3)3

r. Fe2(CO3)3

1. FesSs

Coenunennio Kz[Fe(CN)s] cooTBeTCTBYET Ha3BaHuUe:
a. rekcaxiyopodeppar (I11) narpus

6. rexcaruapokcodeppat (1) xanus

B. rexcaakBadeppar (I11) Hatpus

r. rexcannanogeppar (1) xamus

1. rekcabpomogeppar (1) kanus

Hony...4s?4p%4d0 cootBercTByeT KOHUrypauus:

a. ¢ He3aBepIIEHHBIM 0-MOypOBHEM

6. GiaropoHorasosas (8¢)

B. nceBoGmaropoaaorasosas(18e)

T. C HETOIENEHHOM 3JIEKTPOHHOM mapoi B NS-moayposHe (18¢+2¢7)
1. TenueBast (2¢)

Hony...4s24pb%4d0 552 coorBeTcTBYeT KOHMUIYypaLKs:

a. GimaropojHorasosast (8¢”)

6. ¢ HeMoIENEHHOMAIICKTPOHHO# TTapoii B NS-moxyposue (18e+2¢7)
B. C HE3aBEPIIEHHBIM 0-TI0IypOBHEM

r. ncesaobnaropoanorasosast (18e°)

1. reneBast (2¢)

Opb6urainu aroma a3ora B noHe aMMoHUsE NH4* HaX0ATCSI B COCTOSIHUE SP3-THOPHAH3ALIIH.
HVcxo/s U3 9TOT0, HOH XapaKTepU3yeTcsl BAJICHTHBIM yITIOM:
a. 900 6. ~120° B. 109,50 r. 180° 1. 1200

Op6Guranu atoma cepbl B MoJiekysie SO3 HaXOIATCS B COCTOAHUM SP2-rubpuau3anuu. Ucxons us
3TOT0, MOJICKYJIa XapaKTEPU3YETCs BAICHTHBIM yTIIOM:

a. 107,59 6. 120° B. 900 r. 109,5° 1. 180°

B xommiekcHom coexunennd [Cr(H20)6]Br poiib eHTpaIbHOro aToMa BBIIOJIHSET YacTHIA:
a.0 0. H B. H20 r. Br . Cr3*

B xommiekcHom coenunennn K[AI(OH)s] KoopJMHALIMOHHOE YKCIIO LEHTPAIBHOTO aToMa

paBHO:
a. 6 6.5 B. 4 r.8 o2
Peakmust BO3MOXKHA, €CIIH:

a. AG%< 0

6. AG%= 500 xJx

B. AG%= 90 kJIx

r. AG® = 100 xJ[x




11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1. AG%= 460 xJTx

OHepruto ['n66ca 0003HaYal0T CHMBOJIOM:

a. U 6.S B. H r.G o Q

Ecnu Temmnieparypy yBenuunts Ha 30°C (Y =3), CKOPOCTh XUMHUYECKOW PEaKIUU BO3PACTET B!
a. B4 paza 6. B 8 pa3 B. B 27 pa3 r.elépas . B56pa3

Ecnu temneparypy yBemnuuts Ha 20°C (y =2), CKOPOCTh XUMHYECKOH PEaKI[HK BO3PACTET B:
a. B 56 pa3 0.8 9 pa3 B. B 5 pa3 rB25pa3 1.B4 pasza

Tpu nonwxkeHnu Temneparypsl B cucteMe Ny + 3Ham < 2NH3(), AH< 0, paBHOBecue
CMECTHTCSL:

a. B CTOPOHY 00pa30BaHUsI MPOIYKTOB Peakiuy (BIpPaBo)

0. B CTOpOHY 00pa30BaHMsI HCXOAHBIX BEIIECTB (BJICBO)

B. HE CMECTHUTCS

I. B CTOPOHY oOpa3oBanust Hz

ZI. B cTOpOHY oOpazoBanus N2

Ecau B cucteme 2SOz + O 2503y yBenUUUTH JaBIeHHE, PABHOBECHE:
a. CHCTEMa OCTaHETCsl B PABHOBECHH

0. CMECTHTBCS B CTOPOHY 00pa30BaHUS HCXOIHBIX BEIIECTB (BICBO)

B. HE CMECTHUTCS

I'. CMECTUTCS B CTOpOHY oOpazoBanus SOz 1 O2

. CMECTUTBCS B CTOPOHY 00pa30BaHHMsI HPOILYKTOB PEaKIHH (BIIPABO)

CepoBonopoa B peakin KMnOg + HS + H,0—>MnO; + S +KOH:
a. SIBJISIETCS BOCCTAHOBHUTEIIEM

0. SIBJIIETCS OKUCIIUTEIIEM

B. ABJISICTCA U OKUCIIMTCIEM, U BOCCTAHOBUTCIEM

T. HE HpOHBJ‘[ﬂeT OKHUCINUTEIbHO-BOCCTAHOBUTEIBLHEBIX CBOUCTB

. SABJISICTCS KHUCIIOTON

[lepmaHraHaT Kaaus B peakuu

KMnO4 + SnCl; + KOH — KaMnOs3 + K2SnOs + KCI + H20:
a. He MPOSIBIISIET OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX CBOHCTB
0. ABJISETCS BOCCTAHOBUTEIEM

B. SIBJIIETCS M OKUCJIUTEIEM, U BOCCTAHOBUTEIIEM

T. SIBJIICTCS OKUCIIUTEIICM

1. ABJISIETCS KUCIIOTOMH

W3 npusenennsix kuciaor HNO3, HCIO2, HaPOs, HCIO, H2SO3 HaunGoiee cHITbHOM SBIISETCS:
a. HCIO2 6. HNO3 B. HCIO r. H3PO4 1. H2SO3

W3 npusenennsix ocHoBanuiit LIOH, NaOH, KOH, RbOH, Cu(OH). naubonee cnabbim
SIBIISAETCH:

a. RbOH 6. NaOH B. KOH r. Cu(OH),  n.LiOH

BpeakuunCH3COOH + H20 < CH3COO- + ...

ocroBanne H2O, npunss HY, mepexoaut B CONpsKEHHYIO KUCIIOTY:
a. H30*

6. CH:COOH




21.

22.

23.

B. CH3COOH,*
r. CHzCOO-
. OH-

B peakiuu NHz + HRONHg + ...
kuciora H20, ornas HY, mepexoaut B CONpPSHKEHHOE OCHOBAHHE:

a.HsO* 0. NH3 B. NH4* r. NH2 1. OH-

B BoJHOM pacTBope Cysb(paTa aTtoOMUHUS:

a. pH>12 6. pH>7 B. pH=7 r. pH=7 . pH<7

W3 npusenennsix coneit KNOz, Na2SO4, KCI, NaNO3,Al(NO3)3 TOIBKO 10 KATHOHY
TUPOJIN3YETCS:

a. NazSO4 6. KNO3 B. AI(NO3)3 r. KCI 1. NaNO3

6.2.BOHp0(!l>l st ﬂpOMe)KyTO‘-lHOﬁ arTeCTallMi 1Mo uTOoraM OCBOCHHUSA TUCHHUIIJIHHBI

I. OOmias xumus
CrpoeHue aToma: aTOMHOE SIAPO, HYKJIOHBI (IIPOTOHBI, HEHTPOHBI), 3JIEKTPOHBL. MX KpaTkas
xapakrepuctuka. Yerslpe KBaHTOBBIX uucha (n, 1, m, s), ux xapaxkrepucruka. Opoutainb, pasmep,
¢opMa, HampaBJIEHHOCTh B IpPOCTpaHCTBe. [logypOBeHb, ypOBEHb. OIIEKTPOHHAs EMKOCTb
opOuTaNIH, TOAYPOBHS, YPOBHS.
[IpaBuia GOpMUPOBAHUS JICKTPOHHBIX O0OJIOYEK aTOMOB — MPUHLMI HAUMEHBILIEH SHEPTUH,
3anpert Ilaynu, npaBuio ['yHaa. DnekTpoHHbIe GOPMYIIBI ¥ DIEKTPOHHO-CTPYKTYPHBIE THarpaMMbl
aTOMOB. OMIIMPUYECKOE MPaBUJIO COCTaBJIEHUS AJIEKTPOHHBIX (opmyi. Yersipe cemelicTBa
9JIEMEHTOB, MX KpaTKas XapakTepucTrka (mojoxenue B [1C ameMeHTOB, 3JeKTpOHHbIE (HOPMYIIEI
aTOMOB B 00IIeM BHE, IPHHAUISKHOCT K METAJIaM H HEMETaJlIaM).
Iepuognueckuii 3axkon (I13). KoHcTpykims KOpOTKONEPHOJHOTO BapUaHTAa IEPUOAUYECKOU
cuctemsl! (I1C): mepuoasl, rpynisl, noArpynnsl. CBA3b MEXIY CTPOCHHEM DIIEKTPOHHOH 000I0UKH
u nosioxkenueM snemenra B [1C.
OpOuTaneHBIi  paguyc, OSHEPIUS HWOHM3AIWK, CPOJICTBO K OJICKTPOHY, OTHOCHTEIbHAS
ANIEKTPOOTPHULIATEIEHOCTb, IIEPUOJMUCSCKUI XapaKTep UX U3MEHEeHHUs. BTopu4Has NepHoANIHOCTD.
HoHnbl mpocThie (9EMEHTapHBIE) W CIOXKHBIC. THIIBI AJIEMEHTAPHBIX HOHOB IO CTPOCHHIO
9NIEKTPOHHBIX 00osouek. MoHHbIi noTenman. [lonspusyroniee neiicTBie HOHOB.
OCHOBHbIE THIIBI XMMHUYECKOH CBSI3M: KOBAJEHTHAsl, HOHHAs, BOJOPOJHAs, MeTaJUIMuecKas; uX
KpaTkasi XapakTepuCTHKa. [IpuMepbl COCIMHEHUH ¢ Pa3IMYHbIMU THIIAMH CBSI3€H, MX CBOMCTBa
(pacTBOpHMOCTh B BOAE, (U3MUECKOe COCTOSIHUE, TeMIlepaTypa IUIaBIeHHA). XapaKTepUCTHKU
XMMHYECKOH CBSI3U: JUIMHA, YHEPTHs, BAJICHTHBIA yroia. MeToa BaJICHTHBIX CXEM, €ro OCHOBHBIC
nojoxkeHus. JlBa mexaHu3Ma o0pa3oBaHMS KOBAJEHTHOH CBSI3H. DIEKTPOHHO-CTPYKTYpHbIE
nmuarpammel gactuir: Ha, H20, N2, Clz, NH3, NH4*, CO, CO2 u ap. Konuenuus ruGpuausaun
aTOMHBIX opOutaneil. Tunbl ruOpuaM3andu s- U p-opoOuraieit: sp, sp?, Spi. Tumsl cBs3eidl Mo
XapakTepy NepeKpbIBaHKsl aTOMHBIX OpOUTasei: G- U T-CBsi3u. OIUHAPHBIC U KPATHBIC CBSI3H.
[Monsipu3anust KOBaIEHTHOH CBs3U. MIOHHAs CBS3b — MpEeNbHBIN ClTydail KOBaJICHTHOW TTOJISIPHOI
cBs3u. [Ipasuio ITonunra.
Kommnekcubie coenunenust (KC). Onpenenenne noustust KC. Crpoenne KC: nenTpanbHbiii aTom,
KOOPIMHAIIMOHHOE YHCIIO IIEHTPAILHOTO aTOMA, JIMTaH b, JOHOPHBIA aTOM JINTaH/10B, BHYTPEHHSIS
n BHewHsst cpepa KC; nenrarnocts smrannoB. [lepBuunas u BropuuHas guccoruanus KC;
KOHCTaHTa HecToikocTH. Knaccnopuramms KC: mo 3apsoy KOMIUICKCHOH YacTHIBI, 11O THITY
JUTAaHAOB, [0 TIPUHAUIEKHOCTH K KiaccaM Heopranmdecknx BemecTB. Oxpacka KC.
Bbuonorugeckas pons KC.
OCHOBHbBIC TOHATUS TepMOIUHAMHUKHU. CHCTeMa; BUIBI CHCTEM — OTKPBITBIE, 3aKpBITHIE,
M30JIMPOBaHHbIe (IIPUMEpPBhl M KpaTKas XapaKTepUCTUKa). BHyTpeHHsst SHeprus; SHTAJIbIMS;




10.

11.

12.

13.

14.

15

16.

17.

18.
19.

20

21.

22.

23.

24.

MOHSATHE 00 SHTPONUH, KaK Mepe HEYIOPSAA0YEHHOCTH CHCTeMbI; SHeprus ['nbbca, kak kputepuit
CaMOIPOU3BOIBHOTO IpOTeKaHus mpouecca. TemnoBoil sddexr peaxuun. TepmMoxumuueckue
ypaBHeHusl. 3akoH ['ecca, clencTBUs U3 HETO.

Xumuueckass KuHeTuka. IloHATHe O MexaHM3Me peakuuu. Peakuuu ImpocTble M CIIOXKHBIE
(mapautenbHBIE, ITOCIIEOBATENBHEIE, CONpPSKEHHBIE). MoekymspHOcTh peakiuu. CKopocTb
XMMHUECKUX peakiuid. PaKTopsl, BIUSIONME HA CKOPOCTh XUMUYECKHX PEAKLIUII B TOMOT€HHBIX U
FeTEPOreHHbIX CHCTEMAX.

3aBHCUMOCTb CKOPOCTU PEaKLUM OT KOHIIEHTPAlUU pearupyromux semecTs. Ilopsaaok peakuuu.
3akoH jAelicTByromux Macc. KoncranTa ckopocty, eé hu3nuecKuii CMBICIL

3aBHCHMOCTD CKOPOCTH PEaKIUH OT TeMIeparypsl (npasmwio Banr-T'odda). Dueprus akruBanmm;
3aBUCHMOCTb DHEPIMM aKTHBALUUM OT THIA PEArupyHOIIUX 4YacTHL. AKTHBHBIE MOJEKYJIBI,
aKTUBHBIN KoMIuleke. CyIHOCTb AeHCTBUS KaTalU3aTOPOB.

OOpaTuMmble, HeoOpaTHMble M NPAKTUYECKU HEOOpaTHMbIE pEaKlMU; IPHUMEPhl 3TUX PeaKLUi.
XMMHIYECKOE pAaBHOBECHE. 3aKOH [JEHCTBYIOIIMX MacC B IPUMEHEHHMH K XHMUYECKOMY
paBHOBecuro. KoHcraHTa paBHOBecHs, ¢€ pusndeckuil cmblcn. CMeleHne (CIBUT) PaBHOBECHS.
[Ipunnun Jle llarense.

JlucnepcHble cucTeMbl. XapaKTepUCTUKA HCTHHHBIX PACTBOPOB, UX POJIb B (hapMaIuu ¥ MeIULIUHE.
Xumuueckass u Quspyeckas Teopud pacTBOpoB. PactBopumocTs. @DakTophbl, Biusmolue Ha
pactBopuMocTs. [Ipouiece pacTBopeHus kKak HU3NKO-XUMHUYECKHUi mpouecc. TepMoauHaMUIecKuit
aHanu3 mnpoiecca pactBopeHus. CHocoObl BHIPaKEHUs COIEPHKAHHUA PACTBOPEHHOIO BEILECTBA:
MaccoBas 1071, MOJIIPHAs KOHLIEHTpaLus.

. PaCTBOpI/IMOCTL ra3oB B KUJIKOCTAX U €€ 3aBUCHUMOCTh OT napuuaJbHOTO JaBJICHUSA (3aKOH FCHpH'

JlanbToHA) M TeMIepaTypbl. 3aBUCHMOCTh PACTBOPUMOCTH Ta3a OT KOHICHTPAIIMH PACTBOPEHHBIX
B BOJIE ANIEKTpOIUTOB (3akoH .M. CeueHoBa).

Teopus s1ekTponuTHuecKoi nucconnanud. OCHOBHBIE TOJIOKEHUSI TEOPHU JIEKTPOIIUTHYECKON
nuccormanuu C. Appernyca. ['uaparanus noHOB. BiusitHue npupoabl pacTBOPUTENS M PUPOIBI
PacTBOPEHHOTO BEIIECTBA HA MPOIIECC AUCCOLUAIIHH.

[ToHsTHE O CHIIBHBIX M CTa0bIX AekTponuTax. CreneHb quccounannd. KoHCcTaHTa qUCCOLUALIUH.
3akoH pazbasnenus OcTBanbga. CMeleHHe PABHOBECHUS B PACTBOPAX CJIA0BIX 3JIEKTPOIUTOB.
Juccoumanus Bossl. oHHOe npousBeneHue Bojibsl. Bogoponuslii nokasatens (pH).
OrpannueHHOCTh TEOPUU KUCIIOT M OCHOBaHMU AppeHuyca. [IpoTonurudeckas Teopusi KUCIOT U
ocHoBaHmii bpencrena-Jloypu. OcCHOBHBIE TOHATHS: TPOTONUTHYECKAs pPEaKUus, KHCIOTa,
ocHoBaHKe, aM(ponuT. CONpsHKEHHBIE MApbl KUCI0Ta-0OCHOBAHHUE.

. Orpannuennocts Teopuu bpeHcrena-Jloypu. DnexTpoHHas Teopust KUCIOT U ocHoBaHuil JIpronca.

OCHOBHbIE MOHATHS: KUCIIOTa, OCHOBaHWE. [IpencraBieHue O KECTKMX M MATKMX KHCIOTaX U
oCHOBaHMAX, KoHuenmus JKMKO.

I'maponurnueckue nponeccsl. I'maponus coneit. ['maponus, kak pe3ynbTaT MONSIPU3ALUOHHOTO
B3aUMOJCHCTBUSL MOHOB COJIM C MOJIEKYJaMH BOJbl. MeXaHu3M THIpPOJHM3a MO KATHOHY U IO
aHUOHY. ['MAPOIN3 C TOUKH 3pEHUS IPOTOJUTUUECKON TEOPUH KUCIOT U OCHOBaHUiL. ['uaponans kak
obparumelii mpouecc. KoHcranTta ruaponusa. BrusHue pasnuyuHbIX (AaKTOpOB Ha PaBHOBECHE
porecca TuApou3a.

DOnextponnas Teopust OB-peaxnuii. OB-cBoiiCTBa 3IEMEHTOB 1 NX COCTUHEHHUH B 3aBICHMOCTH OT
nonoxeHus dneMeHToB B [1C. ConpsbKkeHHbIE OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC TTAPHI.
CraHJapTHbIE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE (JEKTPOIHBIE) MOTEHLUANIBl MOTypeaKkuuii.
Omnpenenennie HanpasieHuss OB-peakumii 1o pasHocTu craHaaptHeix OB-moTeHIHANOB.
[pencraBnenus o BiusHuu cpeabl (pH) Ha Hanpasnenne OB-peakiuii 1 xapaktep 00pa3yrOnmxcs
MIPOIYKTOB.

Il. Heopranuyeckas Xxumus
Bonopoa. Ocobennocts monokenust B [IC. Bopa: crpoeHme MOJEKynbl, CBOWCTBA.

AKBaKOMHHeKCH, KPpUCTAJIJIOTUAPATHI.
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S-DneMeHTsI | rpynmel: menoynsle MeTa/uisl. OOImas XapaKTepUCTHKA, 3IEKTPOHHBIC (HOPMYIIBI
aToMoB. CoeqMHEHHS S-37IEMEHTOB | Ipymmbl: OKCHIBI; MEPOKCHIBI; THAPOKCHIBL, CONHU, UX
PAcTBOPHMOCTb, CIOCOOHOCTb K ruaponu3y. OKpacka ITaMEHH COJIIMU ILIETOYHBIX METaJlIoB.
buonorudeckas poib IIEIOYHBIX MeTawIoB. IIpuMeHeHne coeluHEHuil IEeI0UHbIX METalIoB B
MEIHIIHE.

s-DnemenTs! || rpynmel. O6mas xapakTepucTuKa. DIeKTpOHHbIE GopMyssl aToMoB. Pu3nueckue
U XUMUYECKUE CBOMCTBA MIETOYHO3EMENbHBIX MeTa/LIoB. OcoOble CBOMCTBa Oepuiius 1 MarHus,
JIMaroHaIbHOE CXOJCTBO. MarHuil M ero COeIUHEHUs: OKCHH, MEPOKCUA, TMAPOKCU, Cynbdar,
kapbonat. Mx cBoiictBa. Kanbumif u ero coemuHeHHs: OKCHA, MEPOKCHA, TUAPOKCUJ, XJIOPHUL,
cynedar, kapboHatr. X cBoiicTBa. Okpacka IUIaMEHH COJSAMH INEJIOYHO-3EMENBHBIX METaJlIOB.
buonoruyeckast ponp Kanbuus U MarHus. [IpumeHenue coenuHeHuil S-anementos Il rpynmsl B
MEJUIIHE.

p-Dnemenrtsl I rpynnst. Obmmas xapakrepuctuka. bop: nonoxenue B I1C, anexrponnas ¢popmyna
aToma, cTerneHs okncieHns. Okcun 6opa. bopHas kuciora, momydeHue, KACIOTHBIE CBOHCTBA C
MIO3UIINH JJICKTPOHHOM TEOPHH KHCIIOT M ocHOBaHUM. Bypa. Terpabopar Hatpust, runponus. Dpups
OopHoil kucnoTsl. KauecTBeHHas peakuus Ha OOpHYIO KHCIOTY. buomormueckas pomab Gopa.
[Ipumenenue coequueHnit 6opa B MEAHLIUHE.

Amomunuit: nonoxenue B I1C, anexkTpoHHas dopMyna aToma, CTelNeHb okuciaeHua. Okcui u
TUAPOKCUJ alIFOMUHUS, TIOIy4eHue, CBOHCTBA. AMGBOTEPHOCTh THAPOKCHIA ATIOMUHUS C MO3UIUH
TEOPUU DIEKTPOIUTHUUECKON AUCCOLMALUN U MPOTOIUTUYECKON TEOPUU KHUCIOT U OCHOBAHHUHU.
OpTo- ¥ MeTaaTIOMHHAThl, THAPOKCOCONHU, KBacubl. ['uaponus coneit amomunus. IlpumeHenue
COCIMHEHUH aMIOMUHUS B MEIUIIMHE U (papMaInH.

p-Onementsl IV rpynmel. O0mias xapakrepuctika. Yriepon: monoxenue B I1C, ocobeHHOCTH
JNIEKTPOHHOTO CTPOEHHUsI aToMa, JIEKTPOHHas (opMysa, BO3MOXKHBIE CTEHECHH OKHCIICHUS.
AKTUBUpOBaHHBIH yromb. buonmoruueckas ponbs yriepona. IIpumeHeHHe yriepoia M €ro
COEIMHEHUH B MEUIIHE.

Oxcup yriepona (IV): nonyuenue; ¢pusnyeckue cBoiicta. PaBHoBecus B BogHOM pacTBope COo.
VYronbHas KucioTa, € cBoiicTBa. Cosli yroJabHOM KUCIOTHI, X ruaponu3. KauectBeHHas peakius
Ha KapOOHAT-HOHBI U YIJIEKHUCIIBIH ra3.

Kpemnuii: nonoxenue B IIC, anexrpoHHas (opMyia aToma, BO3MOXKHBIE CTENIEHU OKHCIICHUSL.
Haxoxnenne B mnpupome. Oxcup kpemuus (IV), kpemHHeBas KHCIIOTa, CHIIMKATBHI,
MONUKPEMHHEBBIC  KUCJIOTHL. ['miapomn3  cminmkatoB. CTEKO, BBINETaYMBAaHUE —CTEKIA.
Buonorugeckas pons kpemuus. [IpuMeHeHne cCoeqMHEHNI KPEMHUS B MEAULIMHE U (hapMalyu.
Ceuzen u onoBo: nonoxenue B IIC, amekTpoHHBIE (OPMYNIBI aTOMOB, BO3MOXHBIE CTEIECHU
oxucienus. OKCUIbl ¥ THAPOKCUABL, X MOIy4eHue U cBoicTBa. ['napokcokommiekcesl. Comu, Ux
ruaposus. OKUCITHTENFHO-BOCCTAaHOBUTENBHEBIE CBOMCTBA coenuuenuit oiosa (1) u ceunma (1V).
KauectBennsle peakunu Ha noHs! onoBa (1) n ceunna (I1). [IpumeHenne coennHeHnit CBUHIA B
MeIuIMHe U papmaruu.

p-OnemenTs! V rpynnsl. O0mmas XapakTepuCTUKa. DNIeKTpOHHBIE (GOPMyYIIbI aTOMOB. Bo3MoxHBIE
creneHu okucieHus. Asor: nonoxenue B IIC, anexTpoHHas ¢opMmyna aToMa, BO3MOMKHBIE
3HAYECHUs BAJICHTHOCTH U CTENeHU okucieHus. Haxoxnenue B mpupone. CTpoeHHEe MOJIEKYJIbI.
Buonorndeckast posb a3ota. [IpuMeHeHe COeTMHEHHI a30Ta B MEAUIIUHE U (hapMain.
Bogoponnsle coenuHeHHs a30Ta. AMMHAK: CTPOGHHE MOJIKYINBI, IIOMy4eHHe, (U3MIecKHe
CBOIfcTBa, XMMHYECKHE CBOUCTBA (KHCIOTHO-OCHOBHBIE, OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE).
Ammuakatbl. CTpoenne noHa ammonus. Conu ammoHus. KadecTBeHHble peakiuy Ha aMMHaK U
HOHBI AaMMOHHSI.

Oxcunel a3ota. [Ipumenenne okcuna azora (1) (3axucu a30Ta) B MEIUIMHCKO PaKTHKE.
A3oTHCTas KHCJIOTa, HUTPUTHI, UX XMMHUYECKHE CBOUCTBA (OKUCIUTENBbHO-BOCCTAHOBHUTEIBHBIC).
I'upponus HuTpuTOoB. KauecTBeHHas peakiys Ha HUTPUT-UOHBL.

A3otHas kucnora. CtpoeHue mMoiekysbsl o Merony BC. ®dusuyeckue U XMMHUYECKUE CBOWMCTBA.
CouH, HX pacTBOPHMOCTB, CIIOCOOHOCTP K ruapoimn3y. KauecTBeHHas peakuus Ha HUTPAaT-HOHBI.
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docdop: monoxenue B I1C, snekrpoHHas (opMmysia aTroMa, BO3MOXKHBIC CTEIIEHH OKHCICHHS.
CoenuHeHuss ¢ ramoreHamu, ux ruaponus. Oxcumel Qochopa, TOIydeHHE U CBOMCTBA.
®docdopucras kucnora. Mera-, opro- u qudochopHbie KUCIOTHI, UX conu. I'unponus pocdaros,
ruapo- u auruapodocdaros. KauecTBenHble peakuum Ha Mera-, opro- U audocdar-HOHEL
Bbuonorugeckas pons pocdopa. [Ipumenenne coenuaennit pocdopa B MequuHe 1 hapMarym.
MeImbsK, cypsMa, BUCMYT: mnonoxeHue B IIC, smexTpoHHBIE (GOpPMYIIBI aTOMOB, BO3MOXKHBIE
crenenu okucieHus. OKCUbI, THAPOKCHIbI MblIIbsika, cypbmbl, BucmyTta (1) u (V). Tuapomns
pactBopuMsIX coselt cypbMsl (I11) u BucmyTa (I1). Tuoconau mplbsika U cypbMbl. OKUCITUTENBHO-
BOCCTAaHOBUTENIbHBIE CBOICTBA COEIMHEHUI] MBIIIbsIKA, CypbMbl, BUCMYTa. KauecTBeHHBIE peakun
Ha apCEeHMT- U apceHaT-HoHbL. KadyecTBeHHbIe peakiun Ha noHbI cypbMsl (I1T) 1 BucmyTa (111).
p-Onementst VI rpymmsl. O6mas xapakrepuctuka. Kucnopox: monoxenue B I1C, anexTpoHHas
(hopMyma aToMa, BO3MOXKHBIE CTEIIEHH OKHCceHus. buonoruueckas pons kucnoposa. [Ipumenenue
KUCJIOpOJa B MEUIIHE.

Iepoxcun Bonopona. Crpoenue moinekyisl. Ilomydenne. dusuyeckue CBOMCTBA, XMMHUYECKHUE
CBOIfcTBa (KHCIIOTHBIC, OKHCIHMTEIbHO-BOCCTAHOBHUTENbHBIC). KadecTBEHHBIC peakIMu Ha
HEepOKCUA BOAOPOAa. Y ciioBus xpaHeHus. [IpuMenenue B Mequnuae U Gapmanuu.

Cepa: nonoxenue B IIC, snekTpoHHas ¢(opMyrna aToMma, BO3MOXKHBIC CTEIIEHU OKHCIICHHUS.
buonorudeckas pons cepsl. IIprMeHeHue ceprl U ee COeAUHEHUI B MEAULIMHE U (hapMaLlUH.

. CepoBo1opo/1, CTpOCHHE MOJIEKYJIbI, TOJydeHue, CBOKHCTBA. CepoBOIOPOAHAS KHUCIOTA, CYIb(UIBI,

BOCCTaHOBUTENIbHBIE CBOWCTBA. [ Maponu3 cynbpunos. KauecTBeHHbIe peakuy Ha CyJb(UA-HOHBI.
Oxcun cepsl (IV), cepuucras Kucnora, Cylab(UTbI, UX XUMHUYECKUE CBOWCTBA (OKHCIMTENBHO-
BOCCTaHOBUTENbHBIC). ['Maponu3 cynbduToB. KauectBeHHble peakiuu Ha okcua cepbl (IV) u
CyNb(UT-HOHEL.

Oxcup cepsl (VI), cepras kucnora, cBoiicta. Conu cepHoii kuciotsl. KauecTBeHHas peakuus Ha
cynbdar-uonsl. Tuocepnas kucinora. Tuocynbdarel, yCTOHYHBOCTb, BOCCTAHOBUTEIbHbIC
cBoiicTBa. KauecTBeHHBIE peakny Ha THOCYIb(aT-HOHEL [IpuMeHeHne B MeTiIUHE U hapMaryy.
p-Onements! VI rpynmel. O6mias XapakTeprCTHKA. DIEKTPOHHBIE (OPMYIIEI aTOMOB. Bo3MoXxHEIE
creneHu okucieHus. u3ndeckne 1 XUMUIECKHUE CBOMCTBA: B3aNMOISHCTBHE C BOJOH, IEI0YaMH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC ~ CBOICTBA. ['aloreHOBOJOPOABI,  IallOr€HOBOAOPOAHBIC
KHCJIOTBL: TIOJIyYeHUE, BOCCTAHOBHUTENIbHBIE CBOMCTBA IaJIOr€HHI-MOHOB; conu. KauecTBeHHbIE
peakiiy Ha TaJIoreHuA-uOHbl. bronoruueckas pois Hoxa u xiopa. [IpuMeHeHue rajJoreHoB U ux
COCIMHEHUH B MEIUIIMHE.

CoenMHEHUS TAJIOTEHOB ¢ KUCIOPOROM. OKCOKHCIOTBHL XJIOpa U HX COJNH; 3aBHUCHMOCTH CHIIBI
KHCJIOT, YCTOWYMBOCTH ¥ OKHUCIUTEIBHBIX CBOMCTB KHCIOTHBIX OCTAaTKOB OT CTEIEHH OKHUCIICHHS
xJiopa. XJ0pHast BOJia, XJIOpHasi H3BECTh, XKaBeneBasi BOja; X CBOWCTBA, IPUMEHEHHE.

O6mras  xapakrepuctika O-amemeHToB. OcoGeHHOCTH O-3JIEMEHTOB: IIEPEeMEHHBIC CTEIEHH
OKHCIICHUS, TUITEI 00pa3yeMbIX HOHOB, KOMIIIEKCOOOPAa30BaHNE, OKPACKa COCANHEHHIA.
d-Daementst VI rpymnel. OOmas xapakrepuctuka. Xpom: nonoxenue B IIC, aaekTpoHHas
¢opmyma aToma, BO3MOXHBIe cTeneHu okuciaeHus. Coequnenus xpoma (I1): oxeun u ruxpoxeun,
ux cpoiicrBa. Coenuuenust xpoma (l11): okcua, ruppokcua, NpocTble W KOMILUIEKCHBIE COIIH.
[Tony4yeHwue, cBoicTBa, paCTBOPUMOCTH B BOJIE, OKpacka. AM¢oTepHOCTh ruapokcuaa xpoma (I1I)
C TO3ULMH TEOPHH 3JIEKTPOJIMTHUECKON IUCCOIMAINKE W IPOTOIUTHYECKON TEOpHUH KUCIOT U
ocHoBaHMi. BoccranoBuTenbHble cBOMCTBA coequuenuid xpoma (II1).

Coenunenus xpoma (VI): okcua, XpoMoBast U AUXPOMOBAsi KUCJIOTHI, X coiid. PaBHOoBecue B
cUCTeMe: XpOMaT-HOHBI — JUXPOMAT-HOHBI B pacTBope. OKUCIUTENbHBIE CBOMCTBA COSIMHEHUH
xpoma (VI). XpomoBas cMech. KauecTBeHHBIE peakIy Ha XpOMaT- U JUXPOMAT-HOHBL.
d-Daementst VII rpynmer. O6mmas xapakrepuctuka. Maprasen: nosioxenne B I1C, anekTpoHHas
¢opmymna aToma, BO3MOXHBIE cTeneHn okucneHus. Coexunenus mapranua (1), (IV), (VI), (VII):
OKCHIbI, THIAPOKCUABI, CONU. KHCIOTHO-OCHOBHBIE CBOWCTBA OKCHUAOB M T'MIPOKCHJIOB.
OKHCIHUTENBHO-BOCCTAHOBHUTENBHBIE CBoWicTBa coenuHennid mapranna (II), (IV), (VI), (VID).
OKHCIUTENBHBIE CBOWCTBA IIEPMAHTAHATOB B KHCIOM, HEHTpaJbHOW W INEIOYHOW Cpeaax.
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KauectBennsle peakiuu Ha noHsl Mapranna (I1). buomorndeckas pons mapranna. Ilpuvenenue
[epMaHraHaTa Kajius B MeIULIUHE U (hapMaruu.

d-Daementst VI rpynnet. Ocobennoctu koHetpykuuu VI rpymmst IIC. CemeiicTBo skernesa,
9NIEKTPOHHBIE (POPMYJIBI aTOMOB, BO3MOXKHBIC CTEIICHH OKHCJIEHHs. BHomormueckoe 3HaueHHE
xKenesa U KoOabTa.

Coenunenus xenesa (1), (IIT) u (VI): okcuabl, THAPOKCHIBI, cOIH. KHCIOTHO-OCHOBHBIE CBOMCTBA
rugpokeunoB kenesa (II) u (III) ¢ no3ummii TEOpUM DIEKTPOJIUTHYECKOW JUCCOLMALMU U
MPOTOJIUTHYECKON TEOPUH KUCIOT M OCHOBaHUH. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE CBOWCTBA
coequnennit xkenesa (II) u (III). KauectBennsie peakiyu Ha noHbI xkene3a (11) u (I1I). [Ipumenenune
COCIMHCHUIT XKene3a B MEIUIMHE.

Coenunenus kodanpta, Hukens (II) u (111) — okcuapl, rUAPOKCUIBL, TPOCTHIE U KOMIUIEKCHBIE COJIH.
Buonorunueckast ponp kobanbra. [IpumeHeHne coequHeHni KodanbTa B MEJULIUHE.

d-Daementst | rpynnbl. O6miast XapakTepucTUKa HOATPYIIIbL. JJIEKTPOHHbIE POPMYIIBI aTOMOB U
nonoB meau (1) u (1), cepedpa (I).

Coenunnenuss meau (I): rugpoxcna, monydenue, cBoicTBa (aM(OTEPHOCTh C TO3UIHMNA TEOPHH
3JEKTPOIUTUYECKOH JUCCONMAIIUY U TPOTOIUTUIECKOI TEOPUH KUCIOT M OCHOBAHUM; B3aMOAEH-
CTBHE C PACTBOPOM aMMHaka, anbaeruaamu). Conu. OKUCIUTENbHBIE CBOWCTBA COSTUHEHUN MeH
(.

Coenunenust cepedpa (I): okcun, TMAPOKCUA, COJM MPOCTbIE M KOMIUIEKCHbIE. [lomyuenue u
cBoiictBa. ['uapomnus coneii. [IpumeHeHne coeiMHEHUI Meu U cepedpa B MeqULMHE U hapMaLuu.
KauectBennsie peakuuu Ha nonbsl Menu (1) u cepebdpa (1).

d-Dnementst |l rpymmer. OO6mias XapakTepHCTHKa. JIEKTPOHHbIE (OPMYJIBI aTOMOB H
JJIEMEHTAPHBIX HOHOB.

CoenuHeHHsT LUUHKA: OKCHJA, THAPOKCU, COJH, KOMIUICKCHBIE COCAMHEHUs. AMQOTEPHOCTH
THJPOKCUIA LIMHKA C MO3UIMHA TEOPHUH INIEKTPOIUTUUECKOH AMCCOLMAIMU U MPOTONIUTHYECKON
TEOPHUU KHUCJIOT U OCHOBaHMH. ['maponus coseit unHka. KauectBeHHas peakiysi Ha HOHBI IIMHKA.
Buonorndeckast posb nuHKa. [IpuMeHeHHe COeTMHEHU [IMHKA B METUIIMHE U (papMaliyu.
Coenunenus pryta (I): okcun, HUTparT, xaopua. Peakius aucnponopuuonupoBanus. CoeMHEHUS
pryta (II): okcunm, HUTpAT, XJIOPHJ, aMUAXIOPHUL, CyIb(ua; HoxydeHue. 'mapomus, doromms,
ammoHonu3 xnopuna prytu (II). KauectBeHnbie peakumum Ha uoHbl Kaamust u pryta (II).
ToKCHKOIOrn4ecKoe 3HaueHHe KaJIMHs U PTYTH.

Tembl pepepaToB

O 00 ~JN N kK WK —

10
11

. Ucropus xumun.

. X¥MUs 1 HAHOTEXHOJIOTHU.

. Brmy6p MaTepuu. ApoHHBII KoITaliep Kak CPeACcTBO O3HAHUS MUKPOMHpA.

. Ilepuoauueckuii 3aKoH U Nepuoandeckas cucteMa 31eMeHToB. COBpeMEHHBIE aCIIEKTHI.
. CoBpeMeHHBIE IPOOIEMBI HEPUOMYECKON CUCTEMBL.

. KoMmIntekcHBIe coeHeHNS, NX CBOICTBA M MEANKO-OHOIOrNYECKOe 3HaUCHHUE.

. KommekcHsle coenHeHust B MeuIuHe U Gapmanun.

. CoBpeMeHHBIE TEOPUU XUMHUYECKOH CBA3U B KOMIIIEKCHBIX COCMHEHHSAX.

. KommiekcHble coeluHeHUs B XUMUYECKOM aHaIU3e.

. MaKpOHI/IKHI/I‘ICCKI/IC JIMTaH/Ibl © HAHOTCXHOJIOTUH. WX KOMIUTEKCH U NPUMCHEHUC B MECIUIIUHEC.
. Kommrexkcupie COCAMHCHUA XCIIATHOI'O THUIIA B OHOIOTMYCCKHIX CUCTEMAx, B q)apMaHajmse nu

MCIOHUIIUHE.

12
13
14

. Komruiekcuble coeuHeH st KOPOHATOB U KPUNTAHIOB B OMOJIOTHYECKUX CUCTEMAX U MEAUIMHE.
. Ponp nonsipu3aniioHHBIX B3aMMOACHCTBUM B HEOPraHMYECKONW XUMUHU.
. OKHCIATENEHO-BOCCTAHOBHUTENIBHBIC PEAKIINN, UX OMOJIOTHYECKast pOJIb U TIPUMEHEHUE B

(hapmanumu.

15
16
17
18

. MexaHu3Mbl HeopraHu4yecKux peaxknuil. CBOOOAHOPaIUKANbHBIE PEAKI[UH U SKHBBIE OPTaHU3MBL.
. ConpsiKeHHbIE U MIEPUOAUYECKUE PEAKIIUU UX POJIb B KUBBIX CUCTEMAX.

. XuMudeckast TepMOJHHAMUKA, 3HAYEeHUE UL (hapMariy.

. XMMHYeCKHe PEeaKTUBBI, KBATH(HKAIHS YUCTOTHI, IPUMEHEHHE B (papMaliy.




19.
20.
21.
22.
23.
24.
25.
26.

27

38

Coun, X ydacTue B 0OMEHE BEIIECTB U IPUMEHEHHE B MEIUIIMHE.
VcTrHHBIE pacTBOPHI X POJIb B MEAUIMHE U (hapMaLluu.

p-Onemenrtsl 111 rpynmnsl B OMosioruu, MenuiyHe U GpapMarmu.

Bop u amomuHHi B OHOJIOT WY, MEIULUHE, (hapMalnH.

Tannmii kKak MeTaJuT-TOKCHKAHT.

p-Onemenrtst 111 rpynmbl, nX OHOJOrUYECKOE U MEIUIIMHCKOE 3HAUCHUE.
p-Onementst 1V rpynmnsl B 61onoruu, MeIUIUHE U (hapManum.
Hogeiimme amnotpons! yriepoia 1 HAHOTEXHOIOTUH.

. CBUHEI[ KaK METAJJI-TOKCHKAHT, BOIIPOCHI SKOJIOTHH.
28.
20.
30.
31.
32.
33.
34,
35.
36.
37.
. Bona B 6uonoruu, menuuuHe u papmanuu.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

p-OnemeHTH V IpyNIsl B OHOJIOTHH, MEIHUIHHE U (hapMarni.

A30T, poJIb €ro coeuHeHU B OHOIOTUH, METUIUHE, (apMaluu.

®docdop, posb ero coeMHeHU B ONOJI0TUM, MeIULUHE, hapManuu.

MBbIIbSK KaK 37€MEHT-TOKCUKAHT.

MEIIBSK, CypbMa ¥ BUCMYT B MEIUIINHE U (hapMariy.

Bronorudeckas ponb M TOKCHYECKOE NEHCTBHE P-JIEMEHTOB V TPYIIIIEL.
p-Onements! VI rpynmnsl, uX cCOeAUHEHUS, IPUMEHEHHE B MEIUIMHE.

Bona u coBpeMeHHas xumus.

Bona 1 HaHOTEXHOIOIHU.

INepoxcun Bopopoaa, Ouonorndeckas ponb, IPIMEHEHUE B MeUIIHE U (papmaruu.

Bona — 3epkaino Hayku.

p-Dnementsl VI rpymnmsl — cepa u celleH, HX polib B OHONIOTUH, MEAUIINHE U (hapMalnH.
CeneH Kak OMOJIOTHYECKN aKTHBHBIH HJIEMEHT.

Cepa u e€ coeluHEHH B OMOJIOTUM, MEIUIMHE, (hapMallUH.

KucnoTHsle 10K11 U 9KONOTHS.

KucnoTHsle 10311 UX BIMAHME Ha OKPY’KAIOILYIO CPENy U 3[0pPOBbE UeJIOBEKa.
p-Onementst VII rpymniisl, ©X poyib B OHOJIOTHYECKUX CHCTEMaX, MEAUIIMHE U (hapMallHH.
Bcé o drope.

®DTOp U ero coenuHEeHUs B OMOIOTUU, MeIULKHE, (hapMallHH.

X0p U ero coeJUHEeHUs B OMOIOTUM, MEIULIHE, (apMallUuH.

bpoM u ero coeMHeHns B OMOIOTUH, MEAULUHE, hapMalin.

Moz 1 ero coenuHeHus B GHONOTMH, METHIHE, (apMaluH.

Yoz u 310poBbe uemoBexa.

Tanorens! u ux papMupenaparsl.

Meraibl B OpraHu3Me yesloBeKa.

buorennas pojb Makpo3J1eMEHTOB.

Bbuonorugeckas pons d-anemenToB I u Il rpyni u MX TOKCHKOJIOTHYECKOE 3HAYCHHE.
d-Dnementst I rpymme, pojs B OHOIOTHH, MEIHIMHE U hapManuy.

Mens, cepebpo, 30J10TO X POJIb B MEAULMHE U (hapMaLliH.

d-Dnemenrst 11 rpynmsl, posis B GHOIOrHH, MeAUUKHE U GapMaru.

d-DOnementsl VI rpynisl, posib B OHOJIOIHH, MEAULMHE U (hapMariu.

XpoM 1 MOIHOEH Kak OHOJIOrHYeCKU-aKTHBHBIC METAIIIbL.

d-Dnementst VII rpymmsl, poss B GHOIOrHH, MEAULIUHE U (hapMaLnH.

Mapraser ero poib B 6M010ruy, MeIuLUHe U GapMmaruu.

d-Dnementsr VIII rpymimsl, posib B OHOJIOTHH, MEAUIMHE U (apMarlim.
Menuko-6uonorudeckas poisb d-anementoB VIII rpynmer. [Ipenapatsr xene3a u kobanbTa.
XKene3so ero Guonoruyueckas poib, IPUMEHEHHE COSNUHEHUI B MEIUIUHE U hapMaruu.
Tokcugeckoe neficTBue d-31eMEHTOB U IPO(ECCHOHAIBHBIE OTPABICHUSL.
Tokcuueckoe fefcTBUE TSKENBIX METAIUIOB U IPO(YECCUOHATIbHBIE OTPABICHHUS.
MeTanbl-TOKCUKaHTBI U 3arpsI3HEHUE OKPYsKatoLlei cpespl.

MeTambl-TOKCHKAHTHI (KagMHUii, pTYTh, CBHHEL).

Conu TsOKEMBIX METAJIOB — AHTHCENTUKH.




71. MHMKpO3JIEMEHTBI U 310pPOBbE YEIOBEKA.

72. s-Onemenrts! 1 u Il rpynm, ux pons B Ou0nOruu, MEAUIMHE U (hapManum.

73. s-DnemeHTsI | IpyNMBL, UX PONb B OHONIOTHYECKUX CHCTEMaX, MEIHUIIMHE U hapMarLyu.
74. s-Dnements! I rpyIibl, UX pojib B OHOJOTHYECKHX CHCTEMAaX, MEJULMHE U (papMariuu.

6.3. KpuTepun oLeHKH NPHU TEKYIIeM H IPOMEKYTOYHOM KOHTPOJIe
KPUTEPUM OIIEHKH OTBETA CTYJEHTA ITPH 100-BAJITIBHO CUCTEME

XAPAKTEPUCTHUKA Ouenka Banast YpoBennb Ouenka
OTBETA ECTS B BPC c¢()OpMHUPOBAHHOCTH
KOMIIETeHTHOCTH 10
AMCLHUILIHHE
JlaH nonHbIi, pa3BepHYTHIN A 100-96 BBICOKHI 5

OTBET Ha MOCTABJICHHBIN
BOIIPOC, OKA3aHa
COBOKYITHOCTh OCO3HAHHBIX
3HaHUH 00 00BEKTE,
MPOSIBIISIFOIIASICS B
CBOOOHOM ONIEPUPOBAHUU
MTOHATUSIMHU, YMEHUU
BBIJICITUTHCYIIIECTBEHHBIC

1 HECYILIECTBEHHBIE €T0
MPU3HAKH, TPUYUHHO-
CJICICTBEHHEBIC CBSI3H.
3uanue 06 00beKTe
JIEMOHCTPHUpYETCs Ha (hoHe
MMOHUMAHUS €r0 B CHCTEME
JTaHHOM HayKH U
MEXAUCIMIUTMHAPHBIX
cBs3eit. OTBeT
(dhopMmynupyercst B TepMUHAX
HAYKH, U3JI0KEH
JIUTEPATYPHBIM SI3BIKOM,
JIOTHYEH, TI0Ka3aTeleH,
JIEMOHCTPUPYET aBTOPCKYIO
MO3ULUIOCTYIEHTa. B
MOJHOM Mepe OBIajelN
KOMITETEHITUSIMH.

JlaH nonHbIi, pa3BepHYTHII B 95-91 BBICOKHI 5
OTBET Ha [OCTABJICHHBII
BOIIPOC, OKa3aHa
COBOKYITHOCTb OCO3HAHHBIX
3HaHUH 00 00BEKTE,
HPOSIBIISIONIAsICS B
cBOOOTHOM ONEPUPOBAHUU
HOHATUSIMH, YMEHHU
BBI/ICIINTHCYIIECTBEHHBIC

1 HECYLIIECTBEHHBIE €r0
NPHU3HAKH, IPUIMHHO-
CIIEZICTBEHHBIE CBS3U.
3HaHue 00 00BeKTe
JIEMOHCTPHUpYETCst Ha poHe




IIOHMMAaHUS €ro B CUCTEME
JTaHHOM HAayKH U
MEXAUCIUIUTHHAPHBIX
cBs3eii. OTBeT
(hopMynupyercst B TepMUHAX
HAayKH, U3JI0KEH
JIUTEPATYPHBIM SI3BIKOM,
JIOTHYEH,

JI0Ka3aTeleH,
JIEMOHCTPHPYET aBTOPCKYIO
MO3UIMIOCTyIeHTa. B
IIOJIHOW Mepe OBIajiel
KOMITETEHIUSIMH.

JlaH NoNHBIHN, pa3BEepPHYTHIN
OTBET Ha [IOCTaBJICHHBIN
BOIIPOC, JI0KA3aTEIbHO
PaCKpBITH OCHOBHEIE
HOJIOKEHHS TEMBI; B OTBETE
HPOCIIEKUBACTCA YETKast
CTPYKTYypa, JJOTHYecKas
HOCJIEZI0BATENBHOCTD,
OTpakaromas CyIHOCTh
PacKphIBAEMbIX IIOHATUH,
Teopuil, siBneHuil. OTBeT
U3J105KEH JINTEPaTyPHBIM
S3BIKOM B TEPMHUHAX HayKH.
B otBere nonymienst
HEJI0UeTHl, UCIIPaBIICHHbIC
CTYIEHTOM C IIOMOLIBIO
npernojaBarels.

B monHoi#i Mepe oBnanen
KOMIIETCHIIUSIMU.

90-76

CPEJHUI

JlaH HeTOCTaTOYHO TOJTHBII
1 TIOCJIEZIOBATEIbHBIA OTBET
Ha IOCTaBJICHHBII BOIIPOC,
HO TIPU 9TOM I10Ka3aHO
YMEHHE BBIJIEIUTh
CYIIECTBEHHBIC U
HECYILECTBCHHBIE TPU3HAKH
U IPUYHHHO-CJIEICTBEHHBIE
cBsi3u. OTBET JIOTHYEH U
U3JI0’KEHB TEPMHUHAX HayKH.
MoryT ObITh JOmyIIeHs! 1-2
omuOKy B ONpeeIeHUI
OCHOBHBIX ITOHSTUH,
KOTOPBIECTYIEHT
3aTpyIHsETCs UCTIPAaBUTh
CaMOCTOSITEIIBHO.

Cabo oBnazgen
KOMITETCHIUSMHU.

75-66

HU3KUN

JlaH HenoJHbIN OTBET,
JIOTHKA U

65-61

KPAMHE HU3KUM




MOCJIEI0BATENILHOCTD
U3JI0KEHUST UIMEIOT
CYLIECTBEHHbIE HAPYIICHHS.
JlonynieHsl rpy0bie OMHOKH
MIPU OTNPENICIICHUN
CYUIHOCTH PAaCKphIBAEMbIX
MOHSATHUH, TEOPH, IBJICHUH,
BCJIC/ICTBHE HEMOHUMAHHUS
CTYJIEHTOM HX
CYIIECTBEHHBIX U
HECYLECTBEHHBIX
MIPU3HAKOB U cBs3eil. B
OTBETE OTCYTCTBYIOT
BBIBOJIBL.C1a00 OBJIa1ElT

KOMITETEHIUSMHU.
JlaH HEMOJIHEIN OTBET, F 60-0 HE C®OPMUP 2
MPEACTABISIOIINI CO00# OBAHA

Pa3pO3HEHHBIC 3HAHUA 10
TeMe BOIIpoca ¢
CYILECTBEHHBIMH OIINOKaMU
B OIpE/ICICHUSAX.
IpucyrcrBytor
(parMeHTapHOCTS,
HEJIOTHYHOCTb U3JI0KEHHS.
CTyZIeHT He 0CO3HAET CBA3b
JTAHHOTO TIOHATHS, TEOPHH,
SIBTICHHSA C APYTHMH
00BEKTaMU JUCIUILIIHBL
OTCYTCTBYIOT BBIBOJBL,
KOHKpeTu3aLus U
JIOKa3aTeabHOCTD
usnoxenus. Peus
HErpaMoTHasl.
JlononHuTeNnpHbIE U
YTOYHSIOIHE BOIIPOCHI
IperoaBaTelis He IPUBOJIAT
K KOPPEKLHHU OTBETa
CTYJICHTa HE TOJIBKO Ha
TIOCTaBJICHHBIH BOMPOC, HO U
Ha APYTHEBOIPOCHI

JIMCLUIUTHHBL.
KomMmnereuuu ne
c(hOPMHUPOBAHBI.

7. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

JUCHUIIVINHBI
7.1. PexoMengyemasi 1uTeparypa
7.1.1. OcHoBHasI TUTepaTypa
ABTODBHI, W3 narenscTBO, Komn
3arnaBue

COCTaBHTEIH rox 9-BO

3.T. Oranecsin OO0w1ast 1 HeopraHuyecKas XUMHUS: M.: KOpaiir,
Ja1.1 100

[m nop.]. yue. Ui BY30B. 2016.
JI1.2 | Epmos I0.A. [u M.: FOpaiit, 2014. 30




1p.] OOmiass xumust. buodusndeckas xumusi.
XuMust OMOTEHHBIX 3JIEMEHTOB: yueO. 1yt
By30B. — 10-¢ u3n. mepepad. u 10m.
7.1.2. Jlono/IHMTeJbHAS JIUTEpaTypa
ABTODSI, W3nmarenscTBO, Koman
3arnaBue
COCTaBHTEIH rof 9-BO
Xumus: yue0. .
JI2.1 |Ily3axoB C.A. —[OnexrpoHHsIii pecypc]. M.: TOOTAP — -
. Menua, 2006.
—Pexum nocryna: www.studmedlib. ru
J12.2 |CnecapesB.U. Xumust. OCHOBBI XUMUH KHUBOTO: y4eO. gé})g Xumusaar, 50
3 XaputonoBlO.41., ﬁgﬁgi;ogia;; IleCOpr(gHquCKaﬂ’ M.: Pycckuii Bpay, )
 |Crnonckas T K. P peeypel. 2004.
—DJIeKTPOH. ONT. TUCK
J12.4 T'munxa H.JIL. OO0wiast xumusi: yue0. 2/([)15( HOPYC, 100
JI2.5 |AxmeroB H.C. OO0w1ast 1 HeopraHuyecKasi XuMus: yueo. 2/([)05]3 HICIIL. MK, 50
2.6 |Fmaxa HJL 3ama4n U ynpaxHEHUS 10 o0meit M.: Unrerpan- 20
xumuu: y4ed. mocobue IIpec, 2008.
7.1.3. MeTtoanueckue pa3padoTku
ABTODHI, W3narenscTBO, Komn
3arnaBue
COCTaBHUTEIH TOJ 4-BO
BBeneHne B HEOPraHMYECKYI XHMHIO:
Kowmares B.A. yue0. mocodue s CTyAEHTOB (apmail. Tsmuropek:
JI3.1 [u1p.] BY30B U (haKyJIbTETOB. MDA 2009 664
7P + [DnexTponHsIii pecypc]. ’ '
—Pexxum nocryna: www.pmedpharm.ru
XUMUs 2IEMEHTOB: y4e0. mocodue. — 2-e .
Komnanues B.A U3 nepepad. u gon Ilsmuropex:
3.2 [m mp.] - [:).IICKT OHﬁHﬁ ec. c] [IMOU - uumar )
Ap- P peeypel. BoarTMY, 2017.
— Pexxum moctyna: www.pmedpharm.ru
CO0pHUK BOIIPOCOB U MHCHMEHHBIX
OMAIIHKUX 33/IaHU# A5
CaMOCTOATENbHOI PabOTHI CTYACHTOB
o gucuuiuinge «O0mas u .
[ep6axosall.1 HEOpPraHUYecKas XUMUI» JUIs Tsmiropek:
133 [m mp.] o crienanbHOCTH «Dapmanms (1 [IMOU - puimar )
fip- ! pMart BonrTMY, 2017.
CeMecCTp): yueOHO-METOANIECKOe
nocoodue.
— [OnexTponHsIit pecypc].
—Pexum nocrymna: www.pmedpharm.ru
COOpHHUK BOIPOCOB M MUCbMEHHBIX
JOMAIIHUX 3aaHuM 11
CaMOCTOSITENTbHON PabOThI CTYZCHTOB
o mucruuiiae «OO0Imas u IsTuropck:
J13.4 HeopraHuvecKas XUMHs» Ui [IM®U - pumman -
FI/_IICZLI:) 6]a xoa/l. 1. crnenanbHOCTH «@apmarmsy (11 BonrI'MV, 2017.

CeMeCTp): yueOHO-METOANYECKOe
rnocoo6ue.
— [DnexTponHsIit pecypce].



http://www.рmedpharm.ru/
http://www.рmedpharm.ru/
http://www.pmedpharm.ru/

| ~Pexcum noctyna: www.pmedpharm.ru

7.2. DJIeKTPOHHbBIe 00pa30BaTeIbHbIE pecypchl

[Ty3akos C.A.

Xumus: yueo.
— [DnexTpoHHbI pecypce].
— Pexxnm moctyma: www.studmedlib. ru.

M.: TD0TAP — Menua,
2006

XapuronoslO.41.,
CrnonckasnT.K.

XuMust: 001Iasi 1 HEOpraHUYEeCKast:
— [DnexTponHSI pecypce].
— DIIEKTPOH. OMT. JIUCK

M.: Pycckuii Bpau, 2004

Kommannes B.A.
[u 1p.]

BBeneHne B HEOPraHWYECKYIO XHUMHIO:
yue0. mocobue uisi CTYyJCHTOB (apmail.
BY30B U (haKyJIbTETOB.

— [OnexrponHslii pecypc].

— Pexxum moctyna: www.pmedpharm.ru

Iaturopck: III'DA, 2009

Kommnannes B.A.
[u n1p.]

XuMus SIEMEHTOB: yueb. mocobue. — 2-¢
n3A. nepepad. u oM.

— [OnexrponHslit pecypc].

— Pexxnm moctyna: www.pmedpharm.ru

IIaruropck: [IM®U —
¢wmmman BonrrI'MY, 2017.

lep6axosall.n.
[n 1p.]

COOpHUK BOIPOCOB U MUCbMEHHBIX
JIOMAIITHUX 3aJaHul IS
CaMOCTOSITEIIBHOI PabOThI CTYZEHTOB
no aucuuiumae «Oo0mas u
HeopraHuveckas XUMHs» Ui
crneranbHOCTH «Dapmars (1
CeMecTp): yueOHO-METOANYECKOe
rnocobue.

— [Onexrponnslii pecypc].

—Pexum nocryma: www.pmedpharm.ru

[Tsturopck: IMOU —
¢umman BonrrI'MYVY, 2017.

lep6akosall.n.
[u np.]

COOpHHUK BOIPOCOB U MUCbMEHHBIX
JOOMAIIIHUX 3aJaHuN I
CaMOCTOSITENIbHON PabOThI CTYZICHTOB
o mucriuee «OO0Imas u
HEOpraHu4ecKas XUMHSD UL
cneuuanbaocty «@apmanusiy (11
CeMecTp): yueOHO-METOANYECKOoe
rocodue.

— [DnexrponHslii pecypc].

—Pexum nocryma: www.pmedpharm.ru

IIsturopck: IIMOU —
¢umman BorrT'MYVY, 2017.

7.3. [IporpaMmMHoe obecnieyeHue

7.3.1

www.pharma.studmedlib.ru

73.2

WindowsXP, Office 2007



http://www.pmedpharm.ru/
http://www.рmedpharm.ru/
http://www.рmedpharm.ru/
http://www.pmedpharm.ru/
http://www.pmedpharm.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIMHDbI

HaumenoBanue
JAUCIHILIHHBI
(Mony.is1), NIPAKTHK B
COOTBETCTBHH C
y4eOHBIM IJIAHOM

HaumenoBanmne
CIemuaJIbHBIX
noMeImeHu u
noMenmeHu s
CaMOCTOSITEJIbHOM
padoThI

OCHaIIEHHOCTh
CrenuaJdbHbIX l'lOMeI]_[eHI/lﬁ
M NOMeIleHu s
€aMOCTOSATEeIbHOM padoThI

IlepeuyeHb JMIIEH3HOHHOIO NPOrPAMMHOI0 o0ecneyeHus.
PekBU3NTHI NOATBEPKAAIOILET0 JOKYMEHTA

B1.5.706mas u
HEOpraHuvecKast
XUMUS

VYuebHas ayguropus
JUIS TIPOBEACHHUS
3aHATHH
CEeMHHAPCKOT0 THIIA,
TPYIIIOBEIX U
WHUBUTYaIbHBIX
KOHCYJIbTaINH,
TEKYILETO KOHTPOIS U
IIPOMEXKYTOUHOM
aTTeCTaIlUH;
Jlaboparopus,
OCHAIIICHHAS
71a00paTOPHEIM
000py/IOBaHNEM B
3aBUCHMOCTH OT
CTEIEHH CIIO)KHOCTH:
ayn. Ne 412 (229)
357532,
CraBpOIoIbCKUil
Kpaii, ropoz
[aTuropck, mpocnext
Kanuuunnaa, qom 11;
VYu.xopn.Nel

Jocka mkonpHas

[Tkad BBITSDKHON

Cromnbl XUMUYECKHE
IIPUCTCHHBIE
Ornerymurens

Cronsl yueHHYECKUE
Crynbs ydeHUUECKHE

Cron ans npenojasareiis
Cryn npenopaBaTens

lIxad ms orueTymmTenei
Habop xuMudeckux
PEaKTHBOB

Habop xuMudeckol mocy bl
YueOHO-HarIsAIHBIE TTOCOOHS

10.
11.

Microsoft Office 365. Jorosop c OOO CTK «BEPIIIMHA»
Ne27122016-1 ot 27 nexabps 2016 T.

Kaspersky Endpoint Security Russian Edition. 100149
Educational Renewal License 1FB6161121102233870682.
100 muueHs3wHit.

Office Standard 2016. 200 muuensuit OPEN
96197565ZZE1712.

Microsoft Open License :66237142 OPEN
96197565ZZE1712. 2017

Microsoft Open License: 66432164 OPEN
96439360ZZE1802. 2018.

Microsoft Open License: 68169617 OPEN
98108543ZZE1903. 2019.

Omnepanmonnsiecucrems OEM, OS Windows XP; OS
Windows 7; OS Windows 8; OS Windows 10. Ha xaxzaom
CHCTEeMHOM OJIOKe /WM MOHOOJIOKe 1/uii HoyTOyke. Homep
JIULEH3UH cKonupoBaH B [13Y ammapaTHOTro cpeacTBa H/MiTH
COZIEPKUTCS B HAKIIECHHOM Ha YCTPOHCTBO CTHKEpE C
royiorpa)uuecKoi 3auToH.

CucreMa aBTOMAaTH3alUH YIPABICHUS YI€OHBIM IPOIIECCOM
00O «JIaboparopus MMUC»

Hoctyn k tnaHOMY KabuneTy B cucteme «4Portfolioy.
Horosop Ne B-21.03/2017 203 ot 29 mapra 2017

Joctyn k tnaHOMY KabuHeTy B cucteme «91O0C»

Cucrema snexTpoHHOT0 TectTupoBanus VeralTestProfessional
2.7. Axt npenocrasnenus npas Ne U'T178496 ot 14.10.2015
(6eccpouHo)




12. TTIO UniproUGENE pa3spelieHne Ha UCTIONB30BaHUE OT
29.05.15

13. Xumnueckas nporpamma HyperChem 8.09. ID24369.
AxaneMm. il

VYueOHas ayauTopus
JUIsl IPOBE/ICHUS
3aHATHN
CEMUHAPCKOro THMA,
TPYIIIOBEIX U
WHJMBUTyaJIbHBIX
KOHCYJIbTalHi,
TEKYLIEro KOHTPOIIS U
MIPOMEKYTOUHOU
aTTeCTalUH;
JlabopaTopus,
OCHAIl[CHHAs
71a00paTOPHBIM
o0opyI0BaHEM B
3aBUCHUMOCTH OT
CTEICHHU CIIOXKHOCTH:
Ayn. Ne414 (231)
357532,
CraBpomnoabCKuit
Kpaii, ropozn
[IsTHUTOPCK, MPOCHEKT
Kanunwuna, nom 11;
Yy.kopr.Nel

ocka HacTeHHas 2-
3JIEMEHTHas

Cron ans npenojabartelis
Cryn npenopaBaTens
Crynbs ydeHUUECKHEe
Cronbl yueHH4YECKUe

[Ikad BBITSXKHON

Cronbl XMMUYECKHE
IIPUCTEHHBIE
Oruerymurens

Ikad s oruerymuTenei
Habop xumuueckux
pPEaKTUBOB

Habop xumudeckoii mocy sl
Yu4eOHo-HarIAJHble I0coOus

Y4eOHnas ayautopus
IUTSI TPOBEICHUS
3aHATUH
CEeMHUHAPCKOTO THIIA,
TPYIIOBBIX U
WHIUBHyaIbHBIX
KOHCYJIbTaINH,
TEKyIIero KOHTPOJS U

JlocKa HIKObHAs

[Ixad BBITSDKHOM

Cromnbl XUMUYECKHE
IIPUCTCHHBIE

[Tkad omHOCTBOpPUATHIIt
Cron ans npenogaBarelis
Cryn npenonaBaTens
Crynbs ydeHUYECKHE




MPOMEKYTOTHOMN
aTTeCTalUH;
JlaGopaTopus,
OCHAII[CHHAs
11a00paTOPHBIM
000pyI0BaHUEM B
3aBUCHMOCTH OT
CTETIeH! CIIOKHOCTH:
Ayn. Ne 415 (232)
357532,
CraBpomnonbckuit
Kpaii, ropoz
IIaTuropck, mpocHext
Kamuuunna, qom 11;
Vu.xopn.Nel

CTonbl yueHUYeCcKre
JlaGopaTopHBIi KOMILTIEKC
"Xumus"

HarpeBatenbHbie mprOOpsI
(3MeKTpUYECKHE TUTUTKH )
Bonsansie 6ann

MarsuTHas Memanka

PH —metp-410 mabop.
®DOTOKOIOPUMETP
[onspumerp
CenMMEHTOMETPBI
(TOpCHOHHBIE BECHI)
MHKpPOCKOIIBI
Cranarmometpsl Tpayoe
[puboper Pedunnepa mis
OIIpeAeIICHHS
MTOBEPXHOCTHOTO HATSDKEHHUS
Buckozumetp OctBanbiaa
Konngykromerp
Mertamdeckre ITaTHBBI
IITaTuBEI [T TPOOHPOK
TepmomeTpbl

Habop xuMmaecko mocy st l
Hab6op xumMmaecknx
pEeaKTUBOB
Y4eOHO-HarISIIHbIe TOCOOUS

Ilomemenue nmst
XpaHEeHUs U
IpOo(UIAKTHIECKOTO
o0cCITy>)KMBaHUS
y4eOHOro
00opyI0BaHuUs:

Ne 430 (245)
357532,

CTaBpOIoIbCKUit

KomnbroTep
Jlabopatopusiit PH- metp-
150

MarnutHas Meniaiaka
M®V HPLaserjet

IIxad BBITSKHOU

Cronbl XMMHUYECKHE
IPUCTEHHBIE

\: [Ao6asneHo npumeuaHue ([11]):




Kpa#, ropox
IIsTuropck, mpocmekT
Kanununa, nom 11;
Vu.xopm.Nel

TepmocTart a5ekTp.
TEPMOBO3I.

XomoaunsHUK «OKa»
[Ixad 3epxanbHbIA
HarperatenbHbie mprOOpsI
(3NeKTpUYECKHE TUTUTKH )
Bopnsnas 6ans
HarpeBarensHble TPHOOPEI
(a7eKTprYecKre TUTUTKH)
CenrMeHTOMETpPbI
(TOpCHOHHBIE BECHI)
MHKpOCKOIIBI

Becsl, pazHoBechl

YuebHas aynuropust
JUIsl IPOBE/ICHUS
3aHATHN
CEMUHAPCKOro THIA,
TPYIIIOBEIX U
WHJMBUTyaJIbHBIX
KOHCYJIbTaIH,
TEKYIIEro KOHTPOIS U
MIPOMEKYTOUHOU
aTTeCTaLUH;
JlabopaTopus,
OCHAIl[CHHAs
71a00paTOPHBIM
o0opy10BaHEM B
3aBHCHUMOCTH OT
CTEIECHHU CJIOKHOCTH:
Ne 431 (246)
357532,
CraBpomnoabCKuit
Kpai, ropox
IIsTuropck, mpocnekt

Jlocka mikonbHast

[Ikad BBITSXKHON

CTONBI XMMHUYCCKUE
IIPUCTCHHBIC

[Ikad onHOCTBOpYATHII
Cron ans npenojaBaTeiis
Cryn npenopaBaTess
CTynbst y4eHHYCCKUEC
CTOINBI yUCHHYECKHE
HarpeBarenbHble TPHOOPEI
(9MeKTpHYECKHE IITUTKH)
Bogsabie GaHu
MarnuTHas Memanka-I119-
6100

PH —metp-410 nabop.
dorokonopumeTpsr KOK-2
CeMMEHTOMETPBI
(TOpCHOHHBIE BECHI)
Muxkpockonsl
Cranarmometpsl TpayOe




Kanununa, nom 11;
Vu.xopm.Nel

ITpubopsr Pebunnepa s
oIpeaeNeHuUs
ITOBEPXHOCTHOTO HATSKEHHUS
Buckosumerp OctBanpaa
BITXK-1

Konnykromerp «OxcmepT -
002»

TepmomeTpsl

Hab6op xumnaecknx
pEeaKTUBOB

Hab6op xuMuaeckoit mocyast
Y4eOHO-HarIsJHbIe TOCOOHS

IHomemenne nus
XpaHCHUS U

PO HIAKTHYECKOTO
o0ciTy)KuBaHUS
yueOHOro
00opyoBaHuUs:

Ne 433 (248)
357532,
CraBponoabCKuit
Kpaii, ropozn
[IsTHUTOpCK, MPOCHEKT
Kanunwuna, nom 11;
Yu.xopm.Nel

Becet OHAUS monens
SPU123 maxc.120r quckper
0,001r ¢ xanmubpos, rupeit
Xonoaunsuuk "INDESIT"
[Ikad BBITSXKHON
Ornerymmrens OY-2

Cryn "U30"

Habop xumunueckux
PCaKTHBOB

Habop XxuMu4aecko mocy sl

Y4eOHnas ayautopus
JUTSL TIPOBE/ICHHS
3aHATUH JIEKIIHOHHOI'O
Tuna: JlekuuoHHbIi
3a1 JieBbii (294)
357532,
CraBpononbckuit
Kpaii, ropoz
IIaTuropck, mpocHext

MoH006710K

IIpoexTop

Jocka yueHmaeckas

Crounbl yueHU4IeCcKne
Crynbs ydeHHUecKe

Cron st ipenofaBatesns
Cryn npenonaBaTens
HaGop 1eMOHCTpaImoHHOTO
00opynoBaHHS U y1eOHO-
HArIAIHbIX IIOCOOHI,




Kanununa, nom 11;
Vu.xopm.Nel

o0ecrieunBaronue
TEeMaTHYECKHE HILTIOCTPALINH,
COOTBETCTBYIOIIHI
porpaMme JTUCUUIUTUHEL,
pabouum y4eOHbIM

porpamMmam
Vuebnas aymutopust | MoHOOIIOK
JUTSL TIPOBEICHHUS IpoexTop

3aHATUH JIEKLMOHHOTO
Tuna: JIeKIIMOHHBIN
3aJ1 paBblii (295)
357532,
CraBpOmoabCKUit
Kpai, ropox
[TaTuropck, npocnexT
Kamuuwuna, nom 11;
Vu.xopm.Nel

Jlocka yyeHnueckas

CTONBI yUCHHYECKHE
CTynbst y4eHHYECKHE

Cron [uist pernoxaBaTens
Cryn npenonaBareins
Habop 1eMOHCTpaImoHHOT0
000pyIOBaHUs U Y4eOHO-
HaIJISTHBIX TOCOOHH,
obecreunBaromme
TEeMaTHYECKHE WILTIOCTPALIHH,
COOTBETCTBYIOLIUI
porpaMme JUCILHILTHHBI,
pabounM y4eOHbIM

nporpammam
Y4eOHnas ayautopus MOHOOJIOKH C BBIXOZIOM B
JUTSL TIPOBE/ICHHS HHTEPEHT

KypCOBOTO Cronbl yueHHYeCKne
MPOEKTUPOBAHUS U Crynbs y4eHUIECKHe
CaMOCTOSATEIBbHOM Croxn quist mpenoiaBaTens
paboTHI: Cryn npenogaBaTesst

Ayn. Ne 24 A (133)
357532,
CraBpomnonbckuit
Kpaii, ropor,
IIaTuropck, IpocHext
Kanmununna, qom 11;
Yu.xopn.Nel







9. OCOBEHHOCTH OPTAHU3AIIUU OBYUYEHMUSA N0 JUCHUIIJIMHE JJIs1
WHBAJNJI0B U JINI] C OTPAHUYEHHBIMHA BO3MOKHOCTSAMU 31O0OPOBbSA
9.1. OGyyenue o0Oy4arOIUXCS € OrPAHUYEHHBIMM BO3MOXHOCTSIMH 3/10POBBsI IIpU
HEOOXOJUMOCTH OCYNIECTBISETCS C HCIOJIb30BAaHUEM CIICIUANBHBIX METOIOB OOy4YeHUS U
JUIAKTHYECKNX MAaTepUaloB, COCTABICHHBIX C y4YEeTOM OCOOEHHOCTEH ICHXO(pH3NIECKOro
pa3BuTHUA, UHAUBUAYAJIbHBIX BO3MOYKHOCTEH n COCTOSAHHA 310pOBbs TaKHuX
o0yuyarouuxcs(00y4daromerocs).

9.2. B neuasix ocBoeHHs! pafoveii mMporpaMMbl JUCHUIUIMHBI HHBAJIMIAMH H JIMIAMH C
OrpaHHYeHHBIMH BO3MOKHOCTSIMH 3JI0POBbs KaderpaodecneunBacT:

1) JUI1 UHBAJIMAOB U JIMI C OTPAHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbS 110 3pECHUIO:

- pasMEIICHUE B JOCTYIIHBIX JUIA 06yqa}0mﬂxcs{, SABJIIFOIUXCS CICIIBIMA UJIN CHa6OBI/IZ[HH_[I/IMI/I,
MecTax U B aJaTHPOBaHHOHN (hopMe CIIPaBOYHON HH(POPMALUHU O PACIHCAHUH YUeOHBIX3aHITHI;
- TPHCYTCTBHE ACCHCTEHTA, OKAa3bIBAIOIIETO 00YJaIOIEMyCs HEOOXOAUMYIO TIOMOIIIb;

- BBIIYCK AaIbTEPHATHBHEIX (OPMATOB METOAMYECKHX MaTepHaloB (KPYIHBIH IpHQT
ninayanodaitsr);

2) JUI UHBAJIM0B U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3J0POBbS ITOCIIYXY:

= HaMJICXKaIl¥uMU 3BYKOBBIMU CPEACTBAMH BOCHpOI/ISBeZ[eHI/ICI/IH('I)OpMaLII/II/I;

3) 151 MHBAMIOB M JTUII ¢ OTPAHHYEHHBIMH BO3MOXKHOCTAMH 370POBbS, HMEIONIUX HAPYIITEHHS
OIIOPHO-J[BUT'ATENBHOTO alapara:

- BO3MOXKHOCTb OECHPEISTCTBEHHOIO JOCTyna oOy4allmxcs B Y4eOHble MOMEIIeHUS,
TyaJleTHble KOMHATBl W Jpyrue IIOMemeHus Kadenpbl, a Takke npeObIBaHHE B
YKa3aHHBIXIIOMCIICHUSX.

9.3. Odpa3oBaHue 00y4AIOUIUXCS ¢ MHBAJWIHOCTHIO U OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3A0POBb MOXKET OBITH OpraHUu30BaHO KaK COBMECTHO C APYTUMH 06y‘{aIOIHI/IMI/IC$[, TaKk U B
OTJIEBHBIX TPYMIaXx.

9.4. IlepedeHb y4eOHO-METOAMYECKOTO oOecmeyeHHs] CAMOCTOSATENLHOH  PabdoOThHI
00y4JaOIINXCs MOANCHUILTHHE.

Y4ae6HO-MeToAnIeCKIe MaTepuabl ISt €aMOCTOSATENbHOM paboTEI
06yqafoumxc;1 U3 4YucCjla UHBAJIMAOB U JHUI C OrpaHUYCHHBIMUBO3MOXXHOCTSAMU 340POBbA
HPENOCTaBISIOTCS B (hOpMax, aJalTHPOBAHHBIX K OrPAaHUYEHMSIM HMX 3[0POBbS U BOCIPHATHUS
nHpOpMAaIUH:

Kareropuu cTyeHTOB Dopmbl
C HapylIeHHeM ciIyXa - B IIe4aTHOH popme;
- B (hopMe IIEKTPOHHOTO JOKYMEHTA,;
C HapylIeHHeM 3peHUs - B II€4aTHOI (hopMe yBEIHUEHHBIM HIPH(TOM;

- B popMe IIEKTPOHHOTO JOKYMEHTA;
- B hopme ayauodaiina;

C HapylIeHHeM OIIOPHO-ABUTATEILHOIO | - B EYaTHOU (opMme;

anmnapara - B popMe IIIEKTPOHHOTO JOKYMEHTA;
- B hopme aynnodaiina;

JlaHHBIA TepedeHb MOKET OBbITh KOHKPETH3HPOBaH B 3aBHCHMOCTH OT KOHTHHIEHTA
o0yJaronmxcs.

DoH/I OLEHOYHBIX CPEICTB 115 MPOBEIeHHs IPOMEKYTOUHOM aATTECTALUHN 00y YAIOIIHXCS 10
JAMCHMILIAHE.

IMepeyeHb (OHIOB OLEHOYHBIX CPECTB, COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yIbTaTaMu
OCBOCHHS 00Pa30BaTEILHON TIPOTPAMMBI JUIS CTYIEHTOB C HHBATHIAHOCTHIO M C OTPAHUYCHHBIMA
BO3MOJKHOCTSIMH 30POBbsI BKJIFOYACT CJICAYOIIIE OLCHOYHbIE CPEICTBA:

Kareropuu crynenTtoB | Bupt OLIEHOYHBIX | DOPMBI KOHTPOJIS M OLIEHKH PE3YJIBTATOB
CpecTB
C HapylIeHHEM ciyxa | TecT [PEUMYIIIECTBEHHO




MTMCbMEHHAs POBEpKa
C HapylIleHHeM | codeceJoBaHHe MPEUMYILECTBEHHO yCTHAs IIPOBEPKa
3peHust (MHAUBHIYATBHO)
C HapyIICHUEM | pelIeHne OpraHu3auusi KOHTPOJII C MOMOIIBIO
OITIOPHO- JUCTAaHIMOHHBIX TECTOB, | AJIeKTpoHHOH  obOomouku MOODLE,
JIBUTATEIBHOTO KOHTPOJIbHBIE BOTIPOCHI MICBMEHHAsI IPOBEPKA
ammapara

CryfeHTaM C MHBAIMAHOCTBIO M C OIPaHMYEHHBIMM BO3MOXKHOCTSIMH 3710POBBS
YBEINYUBACTCS BpeMs Ha IIOJTOTOBKY OTBETOB K 3a4ETy.

2. MeTtonuueckue MaTepHabl, ONpeae/Isiolie NPole ypbl OLeHUBAHUS 3HAHUI{, YMeHMId,
HABBIKOB M (WJH) ONBITA [esATeIbHOCTH, XapakTepusylliue 3Tanbl (opMHpoBaHUS
KOMIIEeTEeHIIN i

Ipy mpoBeeHNN TIPOIEAYPhI OLCHUBAHMS Pe3yIbTAaTOB 00YYEHUs WHBAIUIOB H JIUIL C
OIpaHUYCHHBIMH BO3MOXHOCTSIMH 3[J0POBBSI IIPEyCMAaTPUBACTCSA HCIONB30BAaHUE TEXHUYECKUX
CpeICTB, HEOOXOAUMBIX MM B CBA3UM C HX WHIUBUAYyalbHBIMH OcoOeHHocTAMH. IIpomenypa
OLICHUBAHMs PE3yJIbTATOB OOYUCHHs HHBAIMIOB U JMI[ C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBBSI 110 HUCLHUILIMHE IpeIyCMaTpHBaeT IIpeJoCTaBIeHne HHpopManuu B (Hopmax,
aIaNTHPOBAHHBIX K OTPaHWYCHUSIM MX 3JJOPOBBS U BOCIIPHATHS HHPOPMAIIHH:

JUist u1 ¢ HapyIIeHHAMH 3peHus:

- B I1e4aTHOH (hopMe yBETHYCHHBIM HIPUDTOM;

- B (hopMe INIEKTPOHHOI0 JOKYMEHTa;

- B hopme ayarodaiina.

JInist u11 ¢ HapyIIeHUSIMH CITyXa:
- B I€UaTHOH opme;
- B (hopMe INIEKTPOHHOTO AOKYMEHTa.
JInis au1 ¢ HapyIIeHUsMH OIOPHO-BUIaTeIbHOIO alapara:

- B edaTHo# Qopme;

- B popMe NIEKTPOHHOTO TOKYMEHTa;

- B popme aynuodaiina.
JlaHHBII TIepeyeHb MOXET ObITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
obyuaromuxcs. IIpy npoBeneHUH NPOLEaypbl OLIEHUBAHUS PE3yIbTaTOB 00YUEHUs HHBAIUIOB U
JIMI] ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBBS 110 JICIHUILTHHE (MOJYIIO) 0OecTIeurBaeTCst
BBIIIOJIHEHHE CIIEAYIONIMX JOIOJHUTENbHBIX TPeOOBAaHHUI B 3aBUCHMOCTH OT WHIWBHIYaTbHBIX
0coOeHHOCTEl 00yJaroNIUXCs:
1. MHCTPYKIMSA 110 MOPSAKY IPOBEIEHUs IPOLIEAYPHI OLEHUBAaHUS MPEOCTaBIIAETCA B JOCTYITHON
(hopme (ycTHO, B ICbMEHHOM (opme);
2. moctymHast (opMa IPEIOCTABICHUS 3aJaHUH OIEHOYHBIX CPEACTB (B IedaTHOH Qopme, B
ne4aTHOW ¢opMme yBeIMYEHHBIM MmpPHGTOM, B (opMe 3IEKTPOHHOIO JOKYMEHTa, 3aIaHHA
3a4UTHIBAIOTCS ACCUCTEHTOM);
3. poctymHas (opMa NIpelocTaBlIeHHUS OTBETOB Ha 3aJaHus (MUCbMEHHO Ha Oymare, HaGop
OTBETOB Ha KOMIBIOTEPE, C UCIOIb30BAHHEM YCIIYT ACCHCTEHTA, YCTHO).

ITpu HE0OXOAUMOCTH AT 00YUAIOIIUXCSA C OTPAHNYEHHBIMI BO3MOXHOCTSIMH 3/I10POBbBS H
HHBAJIUJIOB IPOILEAYpa OLECHUBAHUA PE3YJbTaTOB OOY4YEHMS IO TUCIMIUIMHE (MOIYII0) MOXKET
MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

IlepeyeHb OCHOBHOW M IONOJHHUTEILHONH Y4eOHOIl JIMTepaTypbl, HEOOXOAMMOI 111
OCBOCHHS JUCIHILIMHBI.

JInst ocBOEHMS AUCIUIUINHEI HHBAINUAAMH H JIMIIAMH C OTPAaHMYECHHBEIMHI BO3MOXXHOCTSAMH
30POBbSl NIPENOCTABIAIOTCS OCHOBHAS M JONOJHUTENbHAs ydeOHas JuTepaTypa B BHJC
JJIEKTPOHHOTO IOKYMEHTa B (poHIe OMOIMOTEKH H/UIIK B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAX.



A Tarke MPeIOCTaBISIOTCS OECIIATHO CICHUANbHbIE YYSOHHKH W Y4eOHbIe MOCOOHS, HHas
yueOHas nuTepaTypa M CICHUANbHbIE TEXHWYECKHE CPEACTBA OOY4YEeHHS KOJUIEKTUBHOTO H
WHJIMBHYAJIBHOTO MTOJIb30BaHUS

MeTonuueckue yKa3aHus JUisi 00yYaKLIIUXCS 110 OCBOEHHIO THCHUTINHBI

B ocBoeHMM MUCHMIUIMHBI WHBATUAAMHU ¥ JIMLAMH C OTPAaHHYCHHBIMH BO3MOXKHOCTSMH
370pOBBs OOJIBIIIOE 3HAYCHHE MMEET MHAMBUIyabHAs paboTta. [lox mHAMBHIYaIbHOI pabGoTOi
HOApa3yMeBaeTcst B¢ (HOPMBI B3aHMOACHCTBHSA C IperojaBaTelieM: HHIWBHUIyalbHas yueOHas
pabora (KOHCYIbTaIMH1), T.€. JOTIOJIHUTEIFHOE Pa3bsiCHEHNE Y4eOHOr0 MaTepHaa 1 yriryOoJieHHOe
M3y4YeHHE MarepHansa C TeMH OOyYalOIIMMHUCS, KOTOPhIE B OTOM 3aHHTEPECOBAHBL, U
MHIMBUIyaJIbHAs BOCHHTAaTeNbHas pabora. VHIMBUIyanbHBIC KOHCYJIBTAIIMU II0 MHPEIMETY
SBIIIOTCS  BWKHBIM  ()aKTOPOM,  CIIOCOOCTBYIOIIMM  HHIMBHIyalW3allMd OOydYeHHS W
YCTaHOBJIECHUIO BOCIIUTATEIBHOIO KOHTaKTa MeXIy IpenojaBareaeM H  00ydaromuMmcs
MHBAIUIOM WM 00YYAIOLIUMCS ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3[I0POBBSL.

OnucaHde MaTepHAIbLHO-TEXHHYECKOH 0a3bl, HEOOXOTUMOH IJIsl OCYIIECTBJIEHUS
00pa30BaTeJIbHOTO NMpoLecca Mo TUCIUILTHHE
OcBoeHNE MUCHUIUIMHBI HHBAIHIAMH U JHIIAMH C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS
OCYIIECTBILETCS C HCHOJIB30BAHUEM CPEACTB 00yUYEHHS OOIIEro U CIENUAIbHOIO HA3HAUCHUS:
— JIeKIHOHHAs ayAUTOpHS — MYyJIbTUMEAUIHOE 000pymOBaHHE, MOOGHIBHBIN pagnoKiace (Uit
CTYIICHTOB C HapyLICHUSMHU CIIyXa); HCTOYHUKH NMUTAHHS ISl MHAUBHAYATBHBIX TEXHHYECKHX
CPEICTB;
- yueOHas ayAUTOPHSA I IPAKTUYECKUX 3aHATHH (CeMHHApOB) MyIbTHMEIUHHOE 000pyI0BaHHE,
MOOMIIBHBIN PaMOKIacC (U1 CTYICHTOB C HAPYIICHUAMH CIIyXa);
- ydeOHas ayAuUTOpHs IJIs CAMOCTOSTENBHOW paboThl — CTaHAApTHBIE pabodue MecTa ¢
NEPCOHATBHBIMA ~ KOMITBIOTEpAaMH; pabodee MeCTO C IEePCOHANBHBIM KOMIIBIOTEPOM, C
HPOrpaMMOH KPaHHOTO JOCTYIA, HPOrpaMMOM JKPaHHOTO YBENHYECHHWS M OpaiieBcKHM
JICIIIEEM I CTYJEHTOB C HApyIICHHEM 3pEHHS.
B xaxmolt aynuropuu, rae o0ydaroTcs MHBAIUIBI U JIMIA C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU
3I0POBBS, TOJDKHO OBITh TPEIYCMOTPEHO COOTBETCTBYIOIIEE KOJTMYECTBO MECT IS 00YYaOIIUXCSI
¢ y4€TOM OrpaHUYCHUH HX 3T0POBBS.
B yueOHBIC ayIUTOPUH JOJDKEH OBITH OECIIPEIATCTBEHHBIH JOCTYI Ul 00yYarOIIIXCsl HHBAINIOB
1 00yJaroNmmXcsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSL.

10. OCOBEHHOCTH OPTAHM3AIIUU OBPA3OBATEJIBHOI'O
NPOUOECCA C NPUMEHEHHMEM  JJIEKTPOHHOI'O OBYYEHHUSA H
JACTAHIIMOHHBIX OBPA3OBATEJIbHBIX TEXHOJOT U

B coorBerctBun ¢ IlonokeHneM O IHOpsAKe NPUMEHEHHS JIEKTPOHHOTO OOYYCHUS U
JUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHONOTHH B IIATHropckoM Meauko-(hapMaleBTU4eCKOM
uHCTUTYTe — (unuane QenepanbHOro rocyIapcTBEHHOro OOPKETHOro 00pa3oBaTelbHOroO
YUpexIeHusi BbIclIero obpasoBaHus «Bonrorpajickuif rocyaapcTBEHHBIH MeJULIMHCKUI
YHUBepcUTeT» MHUHHUCTEpCTBa 31paBooxpaHeHHs Poccuiickoit denmepamuu, yTBEpKICHHBIM
VYueneim coBeroM 30.08.2019, y4eOHBII mpomecc IO HACTOAMIEH IPOrpaMMe MOXKET
OCYILIECTBIISITHCS ¢ MPUMEHEHUEM JUCTAaHIMOHHBIX 00pa3oBaTenbHbIX TexHoaoruit (JAO0T) n/umu
JJIEKTPOHHOTO ~ OOy4YeHUs B  TOpSAJKe, YCTAHOBJIEHHOM  (enepanbHBIMH  OpraHamu
WCIIOJTHUTENBHOM BiacTy, pacnopsaurenbHbiMu aktamu @T'BOY Boarl'MY Munszapasa Poccun,
[MIM®U — punnana PTBOY BO Boarl'MY Munsapasa Poccuu.

10.1. Peanm3anusi OCHOBHBIX BHIOB Y4e0HOIl [eATeJbHOCTH C HpPHMeHEeHHeM
3JIeKTPOHHOT0 00y4eHus, JJOT.

C npumeneHueM snekrpoHHoro odydyenus wid JJOT moryT nmpoBomuThes ciemyrolmue
BUJIBI 3aHSITHHA:

Jlexiust MOKeET OBITH IIPE/ICTABIICHA B BUE TEKCTOBOTO JOKYMEHTA, IIPE3EHTaUH, BUAEO-
JIEKIMM B aCHHXPOHHOM DEXHME WIH IOCPEICTBOM TEXHOJIOTMH BeOMHApa — B CHHXPOHHOM
pexume. [IpernogaBaTens MOXKET HCIOJB30BATh TEXHOJOTHIO web-koH(epeHiuu, BeOMHapa B



Cllyyae HaJM4YMsl TEXHUYECKOH BO3MOMHOCTH, COTJIACHO YTBEPXJEHHOI'O TEMATUYECKOro IIaHa
3aHATHH JIEKIIMOHHOTO TUIIA.

ITpakTuueckoe 3aHATHE, BO BpeMs KOTOPOro (hOPMHPYIOTCA YMEHHS U HaBBIKM HX
IOPaKTUYECKOTO  TPUMEHEHUs  IMyTeM  UHIUBUAYaIbHOTO  BBIIOJHEHMS  3aJaHUM,
cOpMYITHPOBAaHHBIX ~ IpENOjAaBaTeNeM,  BBINOJHSIOTCS  JUCTAHIMOHHO,  PE3yJbTaThl
MIPEACTABIAIOTCS TPENoJaBaTeNl0 MOCPEACTBOM TEIEKOMMYHUKAIIMOHHBIX TexHoioruil. Ilo
KOKTOH TeMe MPaKTHUECKOrO 3aHATHA OOYYaloIMHCS JODKEH MONY4YHTh —3aJaHusd,
COOTBETCTBYIOIIHE LIEISIM H 3a/1a4aM 3aHATHUs, BOIIPOCHI AT 00CykIeHus. BrinonHeHne 3ananus
JIOJDKHO obecreduBaTh GOpMUPOBAHUE YACTH KOMIIETeHIUY, npexycMorperHoi PIIJ u nensavmu
3aHATHA. 3aJaHue K  IIPaKTMYEeCKOMY  3aHATUIO  JIOJDKHO  OBITH  COM3MEPHMO  C
MPOJOKUTENBHOCTBIO  3aHATHS MO  PACMMCaHUIO U OPHEHTHPOBATh O0yJaromerocs
IPEUMYIIECTBEHHO Ha PabOTy ¢ BIEKTPOHHBIMHU pecypcamu. i KOMMYHHUKAIlMM BO BpEMs
IPAKTUYECKUX 3aHATHH MOTYT OBbITh HCIONB30BaHbl JIOOBIE JOCTYNHBIC TEXHOJIOTMH B
CHHXPOHHOM M aCHHXPOHHOM peXUMe, yI00HbIe IPeroJaBaTelo U 00ydaroeMycs, B TOM 4icie
YaThl B MECCEHKEPAX.

JlaGoparopHoe 3aHATHE, BO BpeMs KOTOPOTO (OPMUPYIOTCS yMEHHUS M HABBIKH HX
IOPaKTUYECKOTO  TPUMEHEHUs  IMyTeM  HHIMBUIYalbHOIO  BBIIOJIHEHUS  3aJaHUM,
cOpMYITHPOBAaHHBIX  IpENOAAaBaTeNeM,  BBINOJHSIOTCS  JUCTAHIMOHHO,  PE3yJbTaThl
NPENCTaBIIOTCS NPENOaBaTeNI0 ITOCPEICTBOM TEICKOMMYHHKAIIMOHHBIX TexHomoruil. Ilo
KaKTOH TeMe J1abOpaTOpHOTO 3aHATUS OOyJalOIMUHCS JODKEH MONY4YHTh —3aJaHus,
COOTBETCTBYIOIIHE LIEISIM H 3a/1a4aM 3aHATHUs, BOIIPOCHI AT 00CykIeHus. BeinonHeHne 3ananus
JIOJDKHO oOecreduBaTh (pOpMUPOBAaHKE YACTH KOMIIETEHIINY, pexycMoTperHoi PIIJ u nensamu
3aHATUS.  3ajaHHMe K J1abOpaTOpHOMY  3aHATHUIO  JIOJDKHO  OBITH  COM3MEPHMO  C
MNPOJOJDKUTENBHOCTEIO  3aHATHS 10  PAacHHCaHUio | OPHEHTHPOBATh O0ydYaromerocs
[PEUMYIIECTBEHHO Ha PabOTy ¢ 3JIEKTPOHHBIMHU pecypcamu. [ KOMMyHHMKalUH BO BpeMs
1a00paTOPHBIX 3aHATHH MOTYT OBITH HCIIOIB30BAaHBI JIFOOBIC JOCTYIHBIE TEXHOJOTHH B
CHHXPOHHOM M aCHHXPOHHOM peXUMe, yI00HbIe IPeroJaBaTelo U 00yyaoIeMycs, B TOM YKcie
yaTel B MecceHmkepax. JlaboparopHoe 3aHATHE, NPENyCMaTPHUBAIOIIEE JIMYHOE IPOBEJCHHE
OOYy4YarONIMMHCS HATYpaldbHBIX WIM HMUTAIMOHHBIX 3KCIIEPUMEHTOB WJIH HCCIICJOBAHUM,
OBJaA€HUS NIPAKTUYECKUMU HABBIKAMH PabOTHI ¢ J1a0OpaTOPHBIM 000pYyIOBaHHEM, IPUOOPaMH,
HM3MEPUTENBHON amnmaparypoil, BBIYMCIUTEIbHON TEXHUKOM, aHAIUTUYECKHMMU WM WHBIMU
OKCHEPUMEHTAIBHBIMU METOAMKAMY, BBIIOJIHAETCS HPU IOMOLIM JAOCTYNHBIX CPEACTB MU
UMHUTAIOHHBIX ~TpeHaxkepoB. Ha kadempe wMeroandeckn mpopabOTaHBl BO3MOXHOCTH
MPOBEICHNS 1a00OPATOPHOTO 3aHATHS B TUCTAHIIMOHHON (opMme.

CamocrosTensHas paboTa ¢ HCIONB30BaHMEM JHUCTAHIUOHHBIX 00pa30BaTEIbHBIX
TEXHOJOTUl MpefycMaTpUBAeT: PellieHHe CHUTYallMOHHBIX 3aad, YTCHHE JIEKTPOHHOIO TEKCTa
(yueOHuKa, y4eOHOro IOCOOMS, JIEKIMH, NPE3EHTAMH M T.A.), KOHCIIEKTHPOBAHHE TEKCTa;
O3HaKOMJICHHE ¢ HOPMAaTUBHEIMH JOKYMEHTaMU; HalllcaHue pedepara.

Bce Bumpl 3aHATHH peanm3ylOTCA COINIACHO YTBEPXKICHHOMY TEMAaTHYECKOMY IUIaHY.
Martepuans! pasmematorces B DMOC unCTUTYTA.

VYueOHblli KOHTEHT, pasMemaemblii B OMOC, cHa0XeH KOMIUIEKCOM IOIIAroBbIX
HHCTPYKIINH, TT03BOJIIOMUX 00yJaroIeMycs IPaBHIBHO BEIIOIHATE METOANYECKHE TPeOOBAHHMSI.

MeTonuueckie MarepHanbl aJalTHPOBAaHBI K OCYLIECTBICHHIO 00pa30BaTEIHEHOTO
Ipolecca ¢ HMCIOIb30BAHUEM 3JIEKTPOHHOIO OOY4YEeHHS U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUil.

10.2. KoHTpPo1b W NOPSIIOK BBINOJHEHHS] BHeAYIUTOPHOH CaMOCTOSITeJbHOMH
PaéoThI 00yHarOIIUXCS

KoHTpobHEIE MEpONpHATHS TNPELyCMAaTPUBAIOT TEKYIIMH KOHTPONb MO KaKAOMY
3aHATHUIO, IPOMEKXYTOUHYIO aTTECTAIMIO B COOTBETCTBHU € pabouell IporpaMMoil AUCIUIIKNHEL.

OO0yyaromuiics o0s13aH BBICIATh BBITOIHEHHOE 3aJaHNE MPENOoJaBaTelllo, HAUUHAs ¢ JHA
IPOBEJICHNs 3aHATHA U 3aKaHYMBasi OKOHYaHHEM CIIEIYIOLIEero paboyero QHs.



IIperogaBarens 00s3aH TOBECTH OIICHKY IO BBIIIOJHEHHOMY 3aHSATHIO HE IO3IHEE
CJIEAYIOLIETO pabouero AHS MOCIe NOTydeHHs paOoThl 00YYaIOIIErocs.

KOHTpO/Ib BBINOJHEHHSI BHEAYyJUTOPHOH CaMOCTOSITEILHOW pabOThl OCYLIECTBILSIETCS
MyTEeM MPOBEPKH PEATM3YEeMbIX KOMIICTEHIHH COTJIACHO HACTOAIICH MPOrpaMMbl U C Y4ETOM
(OHIOB OLIEHOYHBIX CPEICTB M TEKYIICH aTTeCTAlWH IPH H3yYCHHU TAHHOW IHUCLMIUIMHBI.
OtobpakeHre X01a 00pa3oBaTEIBFHOTO IIPOIECcCa OCYIIECTBISCTCS MyTEM OTPaKCHUS y4eOHOMH
AKTHUBHOCTH 00y4Yaromumxcs B kKa)epaabHOM XypHaie (Ha OyMaKHOM HOCHTEINE).

10.3. PernaMeHT OpraHmM3anuM W NPOBeJAeHHs] NPOMEKYTOYHOIl aTTecTanuu ¢
npumenenuem 0 u 10T

Ilpn opraHW3anMy ¥ TPOBEICHHH IPOMEKYTOYHON aTTECTAllMM C IPHMEHEHHEM
3JIEKTPOHHOTO O0YUCHUS, TUCTAHINOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH Kadeapa:

- COBMECTHO C OTZEIOM HH(OPMAIMOHHBIX TEXHOJIOTMH CO3JaeT YCIOBHA [UIL
¢ynkunonuposanus OMOC, obecrneunBarolel MOTHOLEHHOE IMPOBEACHUE MPOMEKYTOUHOMH
aTTeCTallU B OJIHOM 00beMe HE3aBHCHMO OT MECTa HaXOXKICHHUS 00YYaOIINXCS;

- obecrieunBaeT HMACHTU(QUKALMIO JHYHOCTH OOYYaIOIIerocss H  KOHTPOIb
COOMIONEHNsT YCIOBHII MPOBENCHUS HK3aMCHAI[OHHBIX IPOLEAYP, B paMKax KOTOPBIX
OCYIIECTBIIIETCS OLICHKA PE3yIbTaTOB 00ydIeHHUs.

DK3aMEHAI[MOHHBIC TPOLEAYPHl B CHHXPOHHOM PEXHUME TPOBOMASATCS C YUETOM BHIIECO-
¢dukcauny MICHTH(GUKALMU JTUYHOCTH; BHICO-(GHKCALUH YCTHOTO OTBETa; B ACHHXPOHHOM
pexXHME - ¢ YIeTOM ayTCHTH(HKAINN 00yJaromerocss 4epes CHCTeMY YIpaBicHHS OOyYeHHEM
(LMS).

ITpoBeseHNE NPOMEKYTOUHOH AaTTECTAUUM M0 AMCLMIUIMHE periaMeHTHpyercs 1. 6
paboueil mporpaMMbl AUCHHUILIAHBI, BKIOYas GOPMUpPYeMbIii (OHA OLCHOYHBIX CPEICTB IS
NPOBENCHNUS POMEXKYTOYHON aTTecTanud. [1opsaIoKk MpoBeAeHUs MPOMEKYTOUHOM aTTeCTallui
ocyecTBisiercs B Gopme:

- YCTHOTO 3K3aMeHa MM KOMIIBIOTEPHOTO TECTHPOBAHUS.
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