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[IporpaMma  COCTaBlICHa qa  ocHoBe  (enepanbHOro rocyaapcTBEHHOTO
06pa3oBaTeIbHOr0  CTaHAApTa BBICLIEr0 0Opa3oBaHMs MO HAMpaBICHHIO NOATOTOBKA
04.03.01 «Xumusi», yTBEPHKICHHOTO npukazoM MHMHHCTEPCTEA HayKW M BBICLIETO
o6pazosanus PP No 671 ot «17» nronst 2017 .

Tpu paspaboTke nporpaMmbl YYHUTBIBAIOTCA

. TpeboBaHUsA paGoronarenei, npodecCHOHANBHBIX CTAHAAPTOE;

. colep)KaHue MporpaMM AMCLMILTHH, p3yyaeMbIX Ha MpeaplIylx 1 NoCTeLy FOLIMX
3tanax 00y4eHus,

. HOBeWIINE JOCTHXEHNS B JaHHO} TPeAMETHOH 00nacTH.

$&

[Iporpamma 00CyseHa Ha 3acenaHny Kaenpbl XUMUN H OMOJIOTHH,
mpotokon Ne 1 oT 28 asrycra 2025r.

[IporpamMma yTBEpXKICHA VYMC ecTeCTBEHHOHAY4HOTr0 (akynbTeTa,
npotokos Ne oT gj aprycra 2025 T.

Tlporpamma yTBEpXaeHa yHCHBIM COBETOM €CTECTBEHHOHAY4YHOI0 daxynbTeTa,
npoTokon Ne 7 or AS asrycra 2025r.

3apemyrowas kadeapbl XUMUK 1 GHMOJIOTHH,
K.0.H., JOUEHT e Daiizuena C.A.

3aMecTUTENb NpeacenaTeia yYMC
eCTECTBEHHOHAY4HOro GaKynbTeTa Mup3okapumos O.A.
Pa3paboT4HKH:

J.T.H., mpodeccop G

kxadepbl XUMAK 1 GUONOrHH Bepnues A.D.

Pa3paloT4MK OT OpraHM3aliH:

VuuTeNh XUMHH 1 OHONIOTHH CPEIHET0

06111e06pa30BATENBHOTO YIPEKICHHA Ne20

r. Jlyman6e lamoesa P.A.



JlanHast mporpamMma COCTaBJIEHA B COOTBETCTBHH C:

m OexepanbHbiM  3akoHoM oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

m 3axona PecniyOnmuku Tamkukuctan Nel004 ot 27.07.2013r «O6 0O6pa3oBaHUNY;

m [lopsakoM mpoBEeACHUS TOCYAAPCTBEHHOW WTOrOBOM aTTecTallid M0 00pa30BaTeIbHBIM
nporpaMMaM BbICIIEro oOpa3oBaHHUSl - IMporpamMmaMm OakanaBpuaTta, MporpaMMaM CIeHUaIuTeTa U
porpaMMaM MarucTpaTypbl, YTBEpkKAEeHHOro mpukazoM MunobpHayku Poccun ot 29 urons 2015 r. N
636;
| [Tpukazom Muno6puayku P® ot 06.04.2021 Ne245 «O6 yrBepxknenun Ilopsinka opraHuzanuu u
OCYIIECTBIICHUSI 00pa30BaTEIbHONW JESATENbHOCTH 10 00pa3oBaTeNbHBIM IPOrpaMMaM  BBICIIETO
o0Opa3oBaHus - IporpaMMaM OakajiaBpuaTa, IporpaMMaM CIeNUaINTETa, IPOrpaMMaM MarucTpaTypbhy;

[ ] [Tonoxennem «O rocy1apcTBEHHONW UTOTOBOM aTTecTani BhITYCKHUKOB PTCVY» ot 29 cenTsaops
2021 r., mpotoko Nel;
[ ] [Tonoxennem «O BBITYCKHON KBaTM(PHUKAIMOHHON paboTe MO IMporpaMmaM OakaiaBpuara u

rporpamMmam crenuaauTeTay (HoBas peaakius) oT 29 ceHtsaops 2021 r.;
[ ] Ycerasom MOY BO PTCY.

|. Heau u 3apaun

[lenbro roCyIapCTBEHHOM aTTECTALMU ABJIAETCSA YCTAHOBJIECHUE YPOBHS MOATOTOBKH BBITYCKHUKA
PTCY x BbIimosHEHHIO MPO(YECCHOHANBHBIX 3a7ad M COOTBETCTBHUS €ro IOJATOTOBKHA TpPEOOBaHUSIM
(enepanbHOro rocyaapcTBeHHoro obpasosarenbHoro crangapra (PIOC) Beiciero o6pa3oBaHus MO
Hanpasnenuto 04.03.01 - Xumusi.

Pe3y/bTaToM roCylapCTBEHHOM HMTOTOBOW AaTTECTAllMM SABJSETCS YCTAHOBJIEHUE COOTBETCTBHS
YPOBHSI TOJTOTOBIEHHOCTH OOYYarolmerocss K PpeHIeHHI0 NpOo(EeCCHOHANBHBIX 3a1a4 TPeOOBaHHMAM
cootBerctyomero ®I'OC no nanpasienno 04.03.01 - Xumusl.

TocynapcTBEHHas: UTOTOBasi aTTECTAIMsl BBITYCKHMKOB BKJIKOYAET aTTECTAI[MOHHBIE HCIBITAHUS
CJIEIYIOIIUX BHIOB:

- TloaroToBKa K C/1a4e U caua roCy1apCTBEHHOTO SK3aMEHa;

- [ToaroroBka K mporieaype 3alUThl U 3aIUTa BHITYCKHON KBaTH()UKAIMOHHON PadOTHI.

3agauu BHINYCKHON KBAJIM(PUKALIMOHHOI padoThI:

- 000CHOBaHME aKTyaJIbHOCTH U 3HAUUMOCTHU pabOThI JJIs TEOPUH U IPAKTUKH;

- TEOPETUYECKOE UCCIIEJOBAaHUE COCTOSHUS KOHKPETHON IPOOJIEMBI;

- TBOPYECKUH aHaJIM3 COCTOSIHUS OOBEKTa U MpeMeTa UCCIeT0BaHMs 32 OINpeJleIeHHbINH MepHoI,
ornpezeNeHue 1 u3ydeHune (pakTopoB, BIUSIOLIMX Ha OOBEKT U MPEAMET UCCIIEIOBAHMUS;

- YCBOEHHME M 3aKpEIUICHUE MOJIYUYEHHBIX HABBIKOB BIIAJIECHUS COBPEMEHHBIMU TEXHOJIOTUSAMU U
METOMKAMHU PELICHUs TPAaKTUUECKUX 3a/1a4 WK BOIIPOCOB, MOCTABJIEHHBIX B padoTe;

- 00001IeHNE TOJYYEHHBIX pE3yJNbTaTOB MPOBEACHHBIX HCCIEIOBAaHUM U (opMyIHpoBaHUE
apryMEHTHPOBAHHBIX BBIBOJIOB U PEKOMEHAAIINMN.

1.1. B pe3ynbprare UTOTOBOH TOCYAapCTBEHHOM aTTECTAMHM y OOydYaromuxcs (OpMHUPYIOTCS
cliefyIoue OOLIeKyJIbTypHbIe, oOmenpodeccuoHalbHble U NPO(ecCHOHANbHbIE KOMIIETEHLUH
(271IeMEeHTBI KOMTIETEHITH )

Kon Pesymnsratel ocBoenns OITOIT Ilepeyens mIaHUPyeEMbIX
KOMIIe- Cooeporcanue Komnemenyuii pe3yabTaToB 00yUYeHHUS

TeHIMU | (8 coomsemcmesuu ¢ PI'OC)

YK-1 Criocoben ocymecTBIaTh | YK-1.1. AHamm3upyeT 3amady, BRIISISIS €€ 0a30BbIC COCTABIISIONIHE.
MOWCK, KpUTHIeCcKnid aHanmn3 U | OCyIIecTBIsSET JEKOMIIO3ULIMIO 33 JauH.
CHHTE3 uHpopmarmy, | YK-1.2. HaxoauT W KpUTHYECKH aHaIM3HpPYeT HH(GOpMAIHIO,
MIPUMEHATH CUCTEMHBIN | HEOOXOIUMYIO IS PEUIeHHS TOCTaBICHHON 3aJa4u.
MOJXO0/]1 JIRIE: pemenus | YK-1.3. PaccmaTpuBaeT pasiMuHbIC BapUaHThl PEIICHUS 3aadH,
MOCTaBJICHHBIX 33734 OLIEHMBAS UX JOCTOMHCTBA U HEJOCTATKH.

YK-1. 4. I'paMOTHO, JIOTMYHO, apryMEHTHPOBa OTJIHYaET (aKThl OT




MHEHUH, WHTEPHpETaIfii, OINEHOK ¥ T.JI. B PACCYXICHHUSX IPYTUX
YYaCTHUKOB JIEATEIIEHOCTH.

YK-1.5. Ompegenser #u OICHHUBAET IPAKTUICCKUE TOCIEACTBUS
BO3MOXHBIX PEIICHUH 331a4H.

VYK-2. | CnocobGen ompenensats kpyr | YK-2.1. @opmynupyeT B paMKax MOCTaBICHHOH IIEH MPOEKTa
3aJ1a4 B paMKax COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/1a4, 00E€CIICUNBAIOIINX €€
[IOCTaBJICHHOU IENN U noctmxeHne. OnpenenseT 0)KU1aeMble pe3yIbTaThl peLLICHUS
BbIOMpPATh ONTUMAJIbHBIE BBIJICJICHHBIX 337a4.

CIOCOOBI HX pEIeHHUS, VYK-2.2. [IpoexTupyer pelieHre KOHKPETHOH 3aauul MPoeKTa,
UCXO0s U3 NEHCTBYOLINX BbIOMpAsi ONTUMAIBHBIN CIIOCO0 €€ PelIeHUs, UCXOAS U3
IIPaBOBBIX HOPM, JEUCTBYIOUINX PABOBBIX HOPM M UMEIOLIUXCS PECYPCOB U
HMMEIOLTNXCS PECYPCOB U OTrpaHUYECHUH.
OTrpaHUYCHUI YK-2.3. Pemaet kKOHKpeTHBIE 3a/1a4H MTPOEKTa 3asSBJICHHOTO Ka4eCTBa
Y 32 YCTAHOBJIEHHOE BpeMs
YK-2.4. [IyObnudHO mpeAcTaBisieT pe3yabTaThl PEIIeHUsT KOHKPETHOH
3aJa4u MPOEKTA.

VYK-3. | CnocoGeH ocymecTBisTh VK-3.1. Tlonumaer »>¢QEKTHBHOCTh HCHOIB30BAHHS —CTPATEruu
coLManbHOe COTPYAHUYECTBA IS JOCTMXKEHHUs IOCTABJICHHOW LIENH, ONpeneliseT
B3aMMO/ecTBHE U CBOIO POJIb B KOMaH/I€.
peanu3oBbIBaTh CBOIO posib B | YK-3.2. [loHmMaeT 0coOEHHOCTH TIOBEACHUS BBIICICHHBIX TPYIII
KOMaHze JOAEH, ¢ KOTOphIMU paldoTaeT/B3aMMOJIICHCTBYET, YUUTHIBAET HUX B

CBOGH  JesTenbHOCTH  (BBIOOp ~ KaTreropuit  Tpymm  Jojei
OCYILECTBISIETCSl 00pa30BaTeIbHON OpraHu3aluell B 3aBUCHMOCTH OT
LeJied HOATOTOBKH — 10 BO3PACTHBIM OCOOCHHOCTSIM, 110 STHUYECKOMY
WIM PENUTHO3HOMY TIPU3HAKy, COLMAJIbHO HE3AIUIIEHHbIE CIIOU
HaceJIeHUs H T.I1.).

YK-3.3. Ilpeasuaur pe3yabTaThl (IIOCICACTBUS) JIMYHBIX JCUCTBUN U
IUTAHUPYET TOCJIEAOBATEIbHOCT IAr0B U AOCTHXECHUS 3aaHHOTO
pe3yJbTara.

VYK-3.4 DddexTuBHO B3aMMOJEHCTBYeT C JPYTUMH 4JCHAMHU
KOMaHIbl, B T.4. y4yacTByeT B oOMeHe WH(pOpMalueH, 3HaAHHUAMH,
OTIBITOM W TPE3CHTAINH PE3yJILTATOB paOb0Thl KOMaH/IbI.

YK-4. CrniocobeH ocymectBIATh | YK-4.1 Bribupaer Ha rocyJapCTBEHHOM M MHOCTPAHHOM (-bIX) SI3BIKAX
JITIOBYI0 KOMMYHHKAIIMIO B | KOMMYHHKATHBHO  TIpUEMJIEMbIE  CTHJb  JIEJIOBOTO  OOIIeHus,
YCTHOW W TMCbMEHHOH | BepOanbHBIE W  HeBepOallbHBIE CpEJCTBA  B3aUMOJICHCTBHS  C
¢dopmax Ha | MapTHEpamH.
rOCyIapCTBEHHOM s3pike | YK-4.2 Ucnons3yer WHPOPMAITMOHHO-KOMMYHHKAITHOHHBIE
Poccuiickoii ®denepanu U | TEXHOJOTHU ITIPU IOUCKE HEOOXOAMMOH HH(pOpMAKUKM B IPOLECCE
WHOCTPAaHHOM(BIX) A3bIKE(aX) | peuIeHus CTaHIAPTHBIX KOMMYHHKAaTHBHBIX 3a1a4 Ha

rOCYJapCTBEHHOM M HHOCTPAHHOM (-bIX) A3bIKaX.

YK-4.3 Bemer 1eloByl0 IEPENHCKY, YYHUThIBas OCOOEHHOCTH
CTHIIUCTUKHU o(uIaTbHBIX u Heo(UINaTIBHBIX MTUCEM,
COLMOKYJIBTYPHbIE pa3iuuusi B ¢opMare KOPPECHOHIEHIMA Ha
rOCy/JapCTBEHHOM M WHOCTPAHHOM (-BIX) SI3bIKaX.

YK-4.4 Ymeer KOMMYHUKATUBHO W KYyJNbTYPHO TNPHEMIIEMO BECTH
YCTHBIE AEJIOBBIE PAa3rOBOPHI HA TOCYAAPCTBEHHOM M WHOCTPAHHOM (-
bIX) SI3BIKAX.

YK-4.5 JleMoHCTpHUpPYET YMEHHE BBHITIONHATH MEPEBOJ] aKAACMHUIECKUX
TEKCTOB C HMHOCTPAHHOTO (-bIX) s3bIKa (-OB) Ha TOCYJApCTBEHHBIN
SI3BIK.

YK-5. Crocobern  BocmpuanMath | YK-5.1 HaxomuT u ucmonp3yer HEOOXOIUMYIO Ui CaMOPa3BUTHS U
MEXKYJIbTypHOE B3aUMOJCHCTBHA C  JIPYyrUMH  HMHGOPMAIMI0 O  KYJIBbTYPHBIX

pa3HoOOpa3ue o0IecTBa B

0COOEHHOCTSIX U TpaguugX pa3jIndHbIX COUAJIbHBIX T'PYIIIL.




COLMAJIbHO-UCTOPUIECKOM,
3TUYECKOM U (uocodckom
KOHTCEKCTax

YK-5.2 JIleMOHCTpUPYET YBAXKUTEIBHOE OTHOIIIECHUE K HCTOPUICCKOMY
HACJICIUIO U COIMOKYJIbTYPHBIM TPAIUIUSAM Pa3IMYHBIX COIUATBHBIX
TPy, OMUpAIOIIeecs] Ha 3HAHWE DSTAlOB HCTOPHYECKOTO Pa3BHTUS
Poccun (BKItOYas OCHOBHBIC COOBITHSI, OCHOBHBIX HMCTOPHYECKHX
JesiTeNiell) B KOHTEKCTE MHUPOBOM HMCTOPUM W pPsiia KYJIBTYPHBIX
Tpaaumuii Mupa (B 3aBUCHMOCTH OT CpeIbl M 3amad o0pa3oBaHUS),
BKITIOYAsi MUPOBBIC PETUTHH, GHUIOCOPCKHE U STHYECCKHE YUCHUSI.
YK-5.3  YMeeT  HEIMCKpUMHHAIIMOHHO HM  KOHCTPYKTHBHO
B3aMMOJICHCTBOBaTh C JIIOABMH C YYE€TOM HX COIMOKYJIBTYPHBIX
0COOEHHOCTEH B TENAX YCIEIIHOTO BBIMOJHEHUS MPOPECCHOHATBHBIX
3a]1a4 ¥ YCUJICHHSI COIIMAIbHOW MHTETPaIliy.

YK-6. CniocobeH ynpaBiisath cBonM | YK-6.1. [lpumeHsieT 3HaHWE O CBOMX pecypcax W HX Mpejenax
BPEMCHEM, BBICTPAUBaTh U (IMYHOCTHBIX, CHUTYaTUBHBIX, BPEMEHHBIX M T.I.) JJIS YCICIIHOTO
peaT30BHIBATh TPACKTOPHUIO | BBHIMOJHEHHS NOPYYEHHON pabOTHI.

CaMOpPAa3BUTHUS HA OCHOBE YK-6.2. IloHnmaer Ba)XHOCTh IUIAHUPOBAHHS IEPCIIEKTUBHBIX IIeNei
MPUHIMUIIOB 00pa30BaHUs B JEATEIbHOCTH €  YYE€TOM  YCJIOBMM, CPEACTB, JIMYHOCTHBIX
TEYEHUE BCEH )KU3HU BO3MOKHOCTEH, 3TAalOB KapbepHOr0 POCTa, BPEMEHHON MEPCIEKTUBBI
Pa3BUTHS ACATENLHOCTH U TpeOOBaHUI pHIHKA TPYAA.
YK-6.3. Peanusyer HameueHHbBIE II€JIU JEATSIBHOCTH C YYETOM
YCIIOBHH, CPEICTB, JTMYHOCTHBIX BO3MOXKHOCTEH, STAaroB KapbepHOTO
pocra, BpCMCHHOﬁ TMEPCIICKTHUBLI Pa3sBUTUA ACATCIBbHOCTU u
TpeOOBaHMIA PHIHKA TPY/A.
VK-6.4. Kputnuecku oueHuBaeT >((EKTHBHOCTD HCIIOIB30BAHUS
BPEMEHU U JPYTUX PECYPCOB IIPU PEIICHUU IIOCTaBJICHHBIX 3a1ad, a
TaK)Ke OTHOCUTENIFHO TTOJTYY€HHOTO Pe3yIbTaTa.
VYK-6.5. JleMoHCTpupyeT uWHTEpec K ydeOe ¥  HCIONBb3yeT
IpeIocTaBIIsieMble BO3MOXKHOCTH JUIsl TPUOOPETEHHST HOBBIX 3HAHUN U
HaBBIKOB.

VK-7 Cnocoben  mommepxkusath | YK-7.1 ITognepkuBaeT JOKHBIA YPOBEHb (PU3NUECKOM
JOJKHBIN YPOBEHb | TIOJITOTOBJIEHHOCTH JJII 00€CTICUeHUSI TIOTHOIIEHHOM
buzuyeckoit COLIMATbHON U MPOoeCCHOHATBHON AeSITENFHOCTH U COONI0IaeT
MOITOTOBIEHHOCTH 171 | HOPMBI 3/10pOBOT0O 00pasa KU3HHU.
obecreuenuss monHouennoi | Y K-7.2. Vicnionp3yeT 0CHOBBI (pU3MUECKOH KyIbTyphl IS
COIMATTBHOI 1 | OCO3HAHHOTO BBHIOOPA 3/10pOBbECOEPEraroINX TEXHOJIOTUI C
NpodeccHoHATbHOI Y4YETOM BHYTPEHHHUX U BHEIIHUX YCIOBUM peasln3aliu
T — KOHKpETHO! podeccuoHanbHOM NesSTEeIbHOCTH.

VK-8 Crocober  coszmaBath W | YK-8.1. mpuHIummel, cpencTsa, MeTo bl o0ecneueHus: 0€30MacHOCTH U
MOAAEPKUBATH B | COXpaHCHUA 300POBbBA IPU B3aMMOACHUCTBUU HYCJIOBEKA C pPa3IM4YHOU
ITOBCCIHCBHONH JKW3HH ¥ B cpeoit oOuTaHMs, B TOM YHUCIIEC B YCIOBUSAX 00pa30BaTeIbHON cpemil;
HPOdeCCHORANBHO NpaBila  IPOCKTHPOBAHUS M pealM3aluy (36pa3OBaTenLHon,

BOCITUTATEIbHOU, TPYIOBOH M KYJIBTYPHO-I0CYTOBOH AEATEIBHOCTH C
ACATCILHOCTH 6630H3CHBIC Y4e€TOM HOPMATHUBHBIX, WHXCHCPHO-TEXHUYCCKUX, CaHUTapHO-
YyCIIOBHA THTHEHUYECKHUX, [ICUXOJIOr0-II€JarOrn4eCKUX TpeOoBaHMIA K
KHU3HEICSATEIEHOCTH JJISL | GE301acCHOCTH.
COXpaHEHUs npuponnoii | YK-8.2. uneHtHdUuMpOBaTE U HETaTHBHBIE BO3AEHCTBHSA Cpebl
cpebl, obecrieucrusi | OOMTaHUSI  €CTECTBEHHOTO M AHTPOIOTEHHOIO  HPOUCXOXKJIEHHS,
YCTOIYHBOTO paspuris | OUCHMBAL  BOSMOXHBIC — PHCKM  NOABICHHMA  ONACHOCTEH 1

o01mecTsa, B TOM YHUCIE TIPH
yrpo3e H BO3HHUKHOBEHUU
Ype3BBIYAMHBIX CUTyalil
BOEHHBIX KOH(UINKTOB

Ype3BBIYAMHBIX CHUTYyaIllii, B TOM YHCJIE B 0Opa30BaTCIHHOU CpEIE;
MIPUMEHATH NMPAKTHYECKHE HABBIKK MO OOECTIeYeHnI0 0E€30IacHOCTH B
OMAacCHBIX CHUTYallUSIX MOBCEAHEBHOM >KU3HM M B YPE3BBIYANHBIX
CUTyalusiX pa3HOrO XapakTepa, B TOM 4YHCIE B 00pa30BaTEIbHOMN
cpere.

YK-8.3. HaBblkamMu oOecrieueHHsi 0€30MACHOCTH KHU3HEICATEIbHOCTH,




a TaKKe HaBbIKAMU COXPAaHECHHUS U  YKpEIUICHUS
00yJaronuxcs B YCIOBUSIX o0pa3oBaTebHOM,
€KpEeaTUBHOMN W MOBCEIHEBHOM €S TEILHOCTH.

310POBbS
TPYIOBO,

OIIK-1 | Crmocoben amammsupoBaTh u | OIIK-1.1. CucremaTu3upyeT M aHANH3UPYET Pe3yNbTaThl XUMHUIECKAX
WHTEPIPETUPOBATH 9KCIEPUMEHTOB, HAONIOACHWH, H3MEPEHUH, a TakkKe pe3ylbTaThl
pe3yabTaThl XMMUYECKUX | pacueTOB CBOWCTB BELIECTB U MaTEPHAIOB
skcniepuMenToB, HabmromeHunii | OTIK-1.2. TlpenmaraeT HWHTEpHpPETANMIO PE3YJILTATOB COOCTBEHHBIX
U U3MEpEeHUI 9KCIEPUMEHTOB M PAaCUETHO-TEOPETUUECKUX paboT ¢ MCMOIb30BAHUEM

TEOPETUIECKUX OCHOB TPAAULUOHHBIX U HOBBIX Pa3/eIOB XMMUHU
OIIK-1.3. ®opMmynupyeT 3aKIIOUCHHS W BBIBOJABI IO pPe3yJIbTaTaM
aHaIN3a JTUTEPATypPHBIX TaHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX 1
pPacueTHO-TEOPETUUECKUX PA0OT XMMHUYECKOH HApaBJIEHHOCTH

OIIK-2 Criocoben MIPOBOJIUTH c | OIIK-2.1. PaGoraeT ¢ XMMHYECKHUMHU BEILIECTBAMU C COOJIIOJAECHUEM
COOJIFOJICHHEM HOPM TEXHHKH | HOPM TEXHHKH O€30MacHOCTH
6esonacHocty  xummdeckuid | OIMK-2.2. CuHTe3upyer BellecTBa U MaTepHalbl pa3HOW MPHUPOJIBI C
9KCIEPUMEHT, BKJTIOYasi | CIIOJIB30BAHUEM UMEFOIIUXCS] METOJIHK
cunte3, aHamms, wu3ydenue | OIIK-2.3. IlpoBomuT cTaHmapTHBIE OleEpanuy I ONpeAeTeHUs
CTPYKTYpBI " CBOICTB | XMMHYECKOr0 W (ha30BOrO COCTaBa BEHIECTB M MaTepUalioB Ha HX
BEIIECTB M  MaTepualioB, | OCHOBE
nccienosanne mnpomeccoB ¢ | OIIK-2.4.  Hccrmenyer cBoiicTBa BeHIECTB H  MaTepHajoB C
UX Y4aCTHEM WCIIOJIb30BAaHHEM CEPHIHOTO HAYYHOTO 000pYIOBaHUS

OIIK-3 | Cnocoben npumensats | OIIK-3.1. TIpuMeHsieT TeopeTHyecKre M HONTyIMITUPUIECKUE MOJECITU
pacueTHO-TEOPETUUECKHUE MIPH PELICHUH 3324 XUMHUECKON HalpaBICHHOCTH
METO/TBI TUTS m3yuenns | OIIK-3.2. Mcrmonb3yer ctaHmapTHOE mporpaMMHOe oOecIliedeHre MpH
CBOICTB BEILIECTB U | peHIeHUH 3a/1a9 XUMUYIECKON HaIpaBIeHHOCTH
nporeccoB ¢ ux ydactueMm c | OIIK-3.3. Pemaer 3amaum XHMHYECKOW  HAINPaBICHHOCTH C
WCTIOJIb30BaHHEM WCTIOJIB30BaHUEM CIIEIIUATM3UPOBAHHOTO TIPOTPAMMHOTO 00ECTICUeHHUS
COBPEMEHHOU
BBIYHCIIUTEIBHON TEXHUKH

OIIK-4 | Cnocoben ianuposatsk | OIIK-4.1. Hcnone3yer Ga3oBble 3HaHUS B 00JAaCTH MaTeMaTWKA W
paboTHI XMMHYECKOH | (pHU3MKH MMPH IIIAaHUPOBAHHU pabOT XMMUYECKOI HAIpaBIeHHOCTH
HAaIpaBJIeHHOCTH, OIIK-4.2. O0OpabaTpiBaeT JaHHBIE C HCIOJIB30BAHHEM CTAaHAAPTHBIX
00pabaThIBaTh U | crtocOOOB anmpOKCHMAIMH YUCICHHBIX XapaKTEPHCTHK
HWHTEPIPETUPOBATh OIIK-4.3. NareprpetupyeT pe3yabTaThl XUMHYCCKUX HAONIOJICHUN C
MOJyYeHHBIE PE3yJbTaThl C | MUCIIOJIb30BaHUEM (PM3HYECKUX 3aKOHOB M IPEICTABICHUI
WCTIOJIb30BaHHEM
TEOPETUYECKUX  3HAHUU U
MPaKTHYECKUX HaBBIKOB
pELICHUs] MaTeMaTHYeCKUX M
(hu3nyecKux 3a7a4

OIIK-5 | Cnocoben nonnmath | OIIK-5.1. IloHumaer BaXXHOCTh OCHOBHBIX TpeOOBaHMI
HPUHIATIEL paboTH! | yHpOPMAIIMOHHOI 6E30IaCHOCTH
COBPCMCHHBIX OIIK-5.2. Vcnionb3yet coBpemennblie [T-rexnomornu npu coope,
HH(OPMATHOHHBIX aHanmuze, 00pabOTKE M  NPEACTaBIEHMH  HH(MOPMAIMK
TEXHONOTHH M HCTONB30BATE | oo oo oo podms
AU PEICHIBt - 3alat | e g 3 CobmroiaeT HOpMBI HHPOPMAIIMOHHOW 0€30MacHOCTH
npodeccuoHaaIbHON -

IESITENBHOCTIL. B Mpo(ecCHOoHANBHON 1eSATeTbHOCTH
OIIK-6 | Cnocoben npencrasiars | OIIK-6.1. CnocoOeH npeacTasisiTe pe3ynbTaTbl paboThl B BUAE OTYETA

pe3yNIbTaThl CBOCH pabOTHI B
YCTHOH M MUCbMEHHOH (hopme
B COOTBETCTBUH C HOpMaMHU U

NpaBWJIaMH, TPHHATHIMA B
npodeccuoHaIbHOM
COOOIIECTBE.

0 CTaHJAPTHOH (hopMe Ha PYCCKOM SI3bIKE

OIIK-6-2. YuutbiBaeT TpeOoBaHHs OMOMUOTpAPUUECKON KYIBTYpHI
IIpH NIPEICTABICHNN PE3yIbTaTOB HCCIIE0BaHUN

OIIK-6.3. IIpencraBiser pe3ynbTaThl pabOTHI B BUAC TE3UCOB JOKIIaaa
Ha PYCCKOM SI3bIKE B COOTBETCTBUM C HOpPMaMH U IpaBUIIAMH,
MPUHATBIME B XUMHYECKOM COOOIIECTBE

OIIK-6.4. '0TOBHUT mpe3eHTAHIO IO TeMe PadOThl U MPEICTABISIET €

Ha PYCCKOM SI3BIKE




[K-1

Ilenarornueckas
JeSITeTbHOCTD o
MIPOCKTHPOBAHUIO u
peanu3anuu
00pa30BaTeILHOTO
nporiecca B
00pa3oBaTeNbHBIX
OpraHu3alysX OCHOBHOTO

o011ero, CpeaHero ooIero
oOpazoBaHMs

I[IK 1.1- 3Hanume mnpemnojaBaeMoro IMpeaMeTa B Ipeaenax
TpeboBaHull (henepabHBIX rOCyIapCTBEHHBIX 00PAa30BaTEIbHBIX
CTaHJApTOB M OCHOBHOW 00I111€00pa30BaTeIbHON MPOTPaMMBI,
€ro UCTOPUU U MECTa B MUPOBOH KyJIbType U HayKe; UCTOpPHUH,
TEOpUH, 3aKOHOMEPHOCTEW M MPUHUUIOB IIOCTPOEHUS U
(GYHKIIMOHMPOBAHUS 0OPa30BATENBHBIX CHUCTEM, POJb U MECTO
o0pa3oBaHUsl B JKM3HM JIMYHOCTH W OOILIECTBA; OCHOBHBIX
3aKOHOMEPHOCTEH BO3pacTHOIO pa3BUTHUA, CTaJUU U KpU3Hca
pa3BUTHS, colyaan3anuu JUYHOCTH, MHIMKAaTOPOB
UHAUBUIYAIbHBIX OCOOEHHOCTEM TpPaeKTOPUM JKU3HHU, HX
BO3MOXKHBIE IEBUALIUHU, A TAK)KE OCHOB UX IICUXOIUAarHOCTUKU;
IIK 1.2- crocoOHOCTh K pa3pabOTKe W pealu3allid MpOorpaMM
y4eOHBIX JUCLUIUINH B pamKax OCHOBHOM
o01eo0pa3oBaTesIbHOM [IPOrpaMMbl; CHCTEMaTHUYECKOMY
aHamu3y S(GQGEKTUBHOCTH YYEOHBIX 3aHSATHH W IOAXOJO0B K
0o0yuyeHM10; OOBEKTHBHOM OlLIEHKE 3HAHUM OOyuaromuxcs Ha
OCHOBE TECTUPOBAaHHA M JPYIMX METOJOB KOHTpOJsi B
COOTBETCTBUH C PEATbHBIMU YU€OHBIMU BO3MOXKHOCTSIMH JIE€TEH;
IIK 1.3- Bnagenuwe ¢opMaMu W METOAaMHU OOyYEHHUS, B TOM
qucie BBIXOIAIIMMHU 32 PaMKU Y4YeOHBIX 3aHATUI: MPOEKTHas
NESTENIbHOCTb,  JIaDOpaTOpHbIE  SKCIIEPUMEHTHI,  I0JIeBas
IpakTUKa ¥ T.JI.; OOBEKTHMBHO  OLICHMBAaHUE  3HAHUHI
o0Oy4aroluxcsi Ha OCHOBE TECTUPOBAHHUS M JPYIMX METOJOB
KOHTPOJII B  COOTBETCTBUM C  pEAIbHBIMU  Y4eOHBIMHU
BO3MOXXHOCTSIMU JIeTeil; pa3paboTka (OCBOEHHE) U MPUMEHEHUE
COBPEMEHHBIX IICUXOJIOTO-NIEAArOTNYECKUE TEXHOJIOTHH,
OCHOBaHHBIX Ha 3HAHWM 3aKOHOB pAa3BUTHUA JIMYHOCTH U
MIOBE/ICHHUS B PEAJIBHOM M BUPTYAJIbHOU Cpelie.

[K-2

CrnocobeH  MCHoab30BaTh
COBPEMEHHYIO ammapaTypy
IIpU IIPOBEICHUU HAY4YHBIX
HCCIIe0BaHU M

[IK-2.1. cnocoOHOCTP TPUMEHEHHsT OOOPYIOBaHUS IS
¢u3nyeckux U (PU3NKO-XUMHUYECKUX METO/I0B aHaJIM3a MPOCTHIX
XUMHYECKUX  OOBEKTOB;, BO3MOXKHOCTM U  OTpaHUYEHUS
MPUMEHEHHsI COBPEMEHHBIX (PU3NYECKUX U (PU3HKO-XMMHUYECKHX
METOJIOB aHaJIN3a CIOXKHBIX XUMUYECKUX 0ObEKTOB

[1K-2.2. npoBoauTh KamMOpPOBKY M HACTPOMKY CEpHIHOTO
000Opy/OBaHUS XUMHUYECKMX J1a00opaTopuii; aHAIU3UPOBAThH
XMMHAYECKHE BeIlecTBA U OOBEKTHI U  KOHTPOJHUPOBAThH
MPOTEKAHHUE MPOLIECCOB HA CEPUMHOM U CJIOKHOM HAyYHOM
00opya0BaHUU

[IK-2.3. BiageHue mNpakTUYECKUMH HaBbIKaMU paboOThl Ha
CepUIlHOM Hay4YHOM OOOpYJOBaHUM XHMHYECKUX Jaboparopuit
(poromeTprl, noHOMEpHL, pH-MeTpbl, BEChl, TEPMOCTATHI);
TEOPETUYECKMMH OCHOBAaMM M TNPAKTUYECKUMHU HaBbIKAMU
paboThl Ha CJOXHOM HAydyHOM OOOpPYJIOBaHMM XUMHYECKHX
nabopaTtopuii (xpomarorpadsl, noJsiporpadsl,
CHEeKTPOHOTOMETPHI, PIIyOPUMETPHI, KYJTOHOMETPHI)

TK 3

Cnocoben
OCHOBHBIE
€CTECTBEHHOHAYUYHbIE
3aKOHBI M 3aKOHOMEPHOCTH
pa3BUTHUA XUMHUYECKON
HayKu pu aHaJms3e
MIOJIYYEHHBIX PE3YyJIbTaTOB

MNPUMCHATH

[IK-3.1 npuMeHsTh METONbI, CPEJACTBA U NMPHUEMBbI IPUMEHEHUS
JIOTHYECKHUX omeparnmit IS CHCTEMATH3aLUU u
MPOTHO3UPOBAHUSI ~ XUMHUYECKOH  HHPOpMAIUU, OCHOBHBIC
€CTECTBCHHOHAYYHbIC 3aKOHBI M 3aKOHOMEPHOCTH B 00JIaCTH
AHAJIMTUYECKON XUMHUH U XUMUYECKOU IKCIIEPTHU3BI.

[1K-3.2 0OBACHITH UCIOJIB30BAHUE JIOTUYECKUX OMEpAIuil Iis
CHCTEMAaTH3aIluN " MIPOTHO3UPOBAHUS XHUMHYECKOHU




nH(OpMALIUY; TPOBOAWTH aHAIM3, MOHUTOPUHT U DKCIEPTHU3Y
00BEKTOB Pa3IMYHOTO KJIacca.

[IK-3.3 BiageHue HaBbIKAMU TPUMEHEHUS  JIOTHYECKUX
omepanuii  (aHanM3a, CHHTE3a, CpaBHEHUS, 000OIIEHNUS,
JIOKA3aTeNIbCTBA) Ui CHCTEMAaTU3allid W MPOTHO3UPOBAHUS
XUMUYECKONH MH(POPMAIIMK, HaBbIKAMHU HCIIOJIh30BAaHUS 3aKOHOB
U 3aKOHOMEPHOCTEH XUMHUYECKHUX HayK Ui HHTEpIpeTaluu
pe3yabTaTOB aHajdu3a, MOHUTOPHUHTA M JKCIEPTHU3BI OOBEKTOB
pa3JIMYHOTO KJacca.

2. MECTO I'OCYJAPCTBEHHOM UTOIOBOM ATTECTAIIMA
B CTPYKTYPE OIIOII

2.1. Huxn (pazgen) OITOI, x kotopomy oTHOcUTCst Bitok 3. I'ocyapcTBeHHast HTOrOBast aTTeCTaIusl.

l'ocynapctBeHHass wuroroBasi arrectauus BblIyCKHMKOB PTCY mnpoBoguTcs mno OCHOBHOM
o0pa3oBaTeNbHONW IpOrpaMMe BBICIIEr0 00pa3oBaHUS «XHUMHUS», HWMEIOMEH TOCYJapCTBECHHYIO
aKKpeauTaluio. Pe3ynbTaTroM TrocyAapCcTBEHHOM UWTOTOBOM aTTeCTallMd SBISETCS YCTAaHOBJICHHE
COOTBETCTBHUSl YPOBHSI TOJTOTOBJICHHOCTH OOYYalOMIETOCS K pEImeHHI0 Npo(ecCHOHaNbHBIX 33734
TpeboBanusM cootBetrcTBytoero ®I'OC BO.

Tabmuma 1
Ne Ha3sanue nucuuniInHb Cemectp MecTo AMCHHILIMHEL B
ctpykrype OIIOIT
1. | Heopranuueckas xumus 1-3 b1.0.12
2. | AHasITHYECKas XUMUL 3,4 b1.0.13
3. | Opranuueckas XUMHs 56 b1.0.14
4, | dusnyeckast XUMUs 6,7 b1.0.15
5. | Xumudeckas TeXHOJIOTUS 7 b1.0.19
6. | KommonmHast XuMus 7 b1.B.04

3. CTPYKTYPA U COAEP)KXAHUE I'A
O6vem 'MA cocraBnsier 6 3aueTHbIX eauHUI], 4 Hexenu Bcero - 216 yacoB, u3 KoTopeix: 108
4yacoB (2 HeJEeNH) 3TO TMOJArOTOBKA K MPOIEAYyPE 3alIUTHI W 3allUTa BBITYCKHONW KBAJIU(DUKAIMOHHOMN
pabotel u 108 yacoB (2 Hemenw) 5TO MOJArOTOBKA K CAaye M cJavya TOCYJApCTBEHHOTO dK3aMeHa IIo
HaIpaBJICHUIO MOATOTOBKH.

3.1 CtpykTypa u conep:kaHue TeopeTudeckoi yactu 'MA
Ananumuyeckan xumus

1. AnanuThueckas XUMHS W XUMHYECKWN aHanmM3. 3a7jaud aHAJIUTHYECKOW XWMHUHM B OWOJIOTMH W METUIMHE.
OcHOBHBIC pa3fiefibl COBpEMEHHOW aHaauTHuyeckor xumuu. Kitaccudukaius. OCHOBHBIE —IOHSATHS
XUMHYECKoro aHanusa. [I[puMeHenne MeTo0B aHATUTHIECKOM XUMUH B (hapMalHy.

2. AHanuMTHYECKHE NPU3HAKM BEIIECTB M aHaIUTHUECKHe peakuuu. Kiaccudukaumss M XapaKTepHUCTHKA
AHATUTHYECKUX peakiuid. UyBCTBHTENBHOCTh, CIENH(DUIHOCTh W CEIeKTHBHOCTh. CIOCOOBI YBENUYCHUS
YYBCTBUTEIBHOCTH U TIOHKEHHUSI Mpefenia OOHapyXeHus BewiecTB. MeToasl OOHApyKEHHsI BEILECTB.
Memaroiee BIHSIHAE HOHOB.

3. KauectBennblii xumudeckuii aHanm3. Kiaccudukaius MeTonoB (IpOOHBIN, CHCTEMATHUYSCKUN aHaiu3).

OCHOBHBIE TMOHATHSI B KAYECTBEHHOM aHaW3e. AHanMMTHUYeCKHe dPQPEKThl. AHaTUTHYECKas KiacCH(pHUKAIUSI

KaTHOHOB (CyibduaHas, ammuadHo-pocdarHasi, KUCIOTHO-OCHOBHAsA). [IpenMyIecTBa 1 HEZOCTATKH JIIOOOH

KJIACCHU(PUKAIHH.

AnanuTtnueckas Ki1accupukanys aHnoHOB. OCHOBHBIE aHAINTHUYECKUE PEAKLIUU aHMOHOB PA3JIMYHbIX I'PYIIIL.

[onsatue npoOwl. Buasl npod. OTOop cpeanelt mpoObl KUAKOCTH, TBEPAOTrO Tesa U ra3000pa3HOM Macchl

npoOsl. [logroroska obpasua k aHaIuzy.

6. CwibHble U crnalble >IeKTPoNUTH. KOHIEHTpaIs HOHOB B pacTBOpe. AKTUBHOCTB JICKTPOIUTOB U HOHOB.
WonHas cuna pacTBOPOB 3JIEKTPOIUTOB.

o>




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

IIpumeHeHne 3akoHa MAEHCTBYIOIIMX MacC B AHAINTHYECKOM XHMMUU. OCHOBHBIE THIIBI PaBHOBECHUH,
MpUMEHsEMBIX B aHanu3e. KoHCTaHTHI paBHOBECHUH U1 Pa3IMYHOIO THUIA PEAKIIHH.

IIporonutuyeckoe paBHoBecue. IIpoTonurhueckas TeOpuUs KUCIOT M OCHOBaHWUM. pH BOAHBIX pPacTBOPOB.
Koncranrta kucnotHocTH 1 ocHOBHOCTH. [IpoTonuTrueckoe paBHOBecHe B OyQepHbIX pacTBopax. 3Hauenue pH
B OydepHbix pactBopax. bydepnas €mxocts, OydepHoe naetictBue. Mcmonb3oBanue Oy(epHBIX CUCTEM B
(hapMarieBTHIECKOM aHaJIH3E.

IIpoTomuTHdeckoe paBHOBECHE B BOAHBIX pacTBopax cojiel. CTernmeHp W KOHCTaHTa ruapoimsa. Pacuér pH B
pacTBopax rumponusa coieil. [IpoTonuTudeckoe paBHOBecHEe B HEBOAHBIX pacTBopax. Kiaccudpuxauus
pactBopureneil. Koncranra aBronporonusa. Cuiia KMCIOT U OCHOBaHUIM B HEBOAHBIX pacTBopax. [IpuMmenenue
HEBOJHBIX PACTBOPUTEIICH B aHAJIM3E.

OKHCIANTENBHO-BOCCTAHOBUTENIBHBIE CUCTEMBI. THIBI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX 3JEKTPOAOB M HX
noteHuuanoB. Ilotenuman peakuuu. (DC. peakuun). HampaBieHne npoOTEKaHUS OKHCIHTENBHO-
BOCCTaHOBHUTEJBHBIX peakuuil. BiausHue paznuuHbiX (akTOpoB Ha HaNpaBlieHHE MPOTEKAHUS OKHCIMTENIBHO-
BOCCTaHOBHUTEJBbHBIX peakuuil. BbIBOJ KOHCTAaHTHI PaBHOBECHS OKHCIMTEIBHO-BOCCTAHOBUTEIHHOM PEaKIUH.
Hcnonp3oBaHNe OKUCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKIIMN B aHATUTHUECKON XUMUH.

I'eTeporeHHbIe paBHOBECHBIE CHCTEMBI. PacTBOpHMOCTE M MPOU3BEAECHUE PACTBOPUMOCTH, B3aUMOCBSI3b MEKIY
HUMH. YcioBust oOpas3oBaHus ocaikoB. J[IpoOHoe ocaxnaenue. BnusiHume pasznuuebix ¢GakTOpoB Ha
pPacTBOPUMOCTh OCaIKOB (TemmepaTypa, MpUpojAa pacTBOpUTeNs, coneBoro 3¢hdekra, pH, mpucyrcTBus
KOMIUIEKCOOOpa3oBaTeneil, OKUCIUTENICH 1 BOCCTAHOBUTENCH). VICIONb30BaHHE TeTepOreHHbIX PaBHOBECHBIX
CHCTEM B aHAJIMTHYECCKON XUMUHU.

Ocanku, uX CBOHCTBA. 3aBUCMOCTh UX CTPYKTYPBI OT Pa3IMUHbIX (PaKTOPOB: pACTBOPUMOCTH, KOHIICHTPALHH,
pH cpenpl, TeMniepaTypbl, CKOPOCTHOCAKICHHUS.

OOmast xapakTepHCTUKa KOMIUIEKCHBIX CHCTeM. PaBHOBecHs B pPacTBOpPax KOMIUIEKCHBIX COEIUHEHUH.
KoHcraHnTa yCTOMYMBOCTH U HECTOMKOCTH.

CriocoOHOCTh METANIOB U JIMTaHJOB K KOMIUIEKCOOOpa3oBaHUI0. KOMIUIEKCHI METallioB C OpraHMYeCKHMHU
JTUTaHJaMH. Y CTOMYUBOCTh XEJATHBIX COEIWHEeHWH. BakHeimme opraHMYecKrne KOMILIEKCOOOpa3yrolme
peareHThl, NMpUMEHsEMble B aHaau3e (AUTU30H, 8-OKCHXHM-HOJHMH, OTUMETHITIHOKCUM, AuEHUIKapOasun u
JpyTHE).

BnusiHne pa3nuyHbIX (aKTOpOB Ha KOMIUIEKCOOOpa3zoBaHWe B pacTBopax (pH, KOHIEHTpalus peareHTOB,
J00aBKM MOCTOPOHHMX HOHOB, HOHHas CHJIa, TeMIepaTypa). MacKupymomue KOMILIEKCO00pa3oBaTenn
(THOMOUYEBMHA, THUAPOKCHIAMUH, JIMMOHHAas M IIaBeieBas KUCIOTa © Jp.) Pomb MacKupyromux
KOMITJIEKCOOOpa3oBaTeNei B aHau3e.

[lpumeHeHHe OpraHUYECKUX PpEarecHTOB B AaHAIUTHYECKOW XUMHHU. DyHKUHOHAIbHO-aHAJUTUYECKUE
XpoMOGOpHBIE U AyKCOXPOMHBIE IPYIIIbI B OPIraHUYECKUX PEareHTax.

Mertonbl pazfenieHuss W KOHIEHTPHPOBaHMs BemlecTB. Kiaccudukanuss WM KpaTkas XapaKTEpUCTHKA 3THX
METO/IOB (UCTapeHue, O30JICHHE, OCAKJCHUE, COOCAXJIEHHE, KPUCTAJUIM3aIMs, JKCTPaKIus, ajcopOouus,
xpomatorpadusi). Teopust SKCTPaKIMOHHBIX METOJOB. DKCTPAKIIMOHHOE PaBHOBECHE. 3aKOH paclpeleeHus
Hepucra-lllunoBa. Koncranta pacnpenencHus. KoadduimeHnt pacnpeneneHus. BrnusHue pasindHbIX
(aKTOpOB Ha MPOLECCHI IKCTpaKMU (00bEM SKCTpareHTa, yuciio skcrpakiuit, pH cpensr). Knaccudukarms
9KCTPAKIIMOHHBIXCUCTEM, HCIIOJIB3YEMBIX B AHAIUTUYECKON MPAKTUKE. Y CIOBHS IKCTPAKIIMUA OPTaHUYECKUX U
HEOPraHUYECKUX CHUCTEM.

Xpomarorpadusi. CymHocth Metoma. Kiaccupukanust  Xpomatorpauyeckux  METOJOB — aHau3a.
AncopOiMoHHass M ocanoyHas xpomarorpadus, npuMeHeHue B ¢apmanuu. CyIIHOCTH TOHKOCIOWHOW H
OymaxkHoW xpomarorpaduu. Matepuansl u pactBoputenu. Ilpumenenue B apmanun. MoHooOMeHHas
xpomatorpagus. Cymuocts merona. Honutel. MoHOOOMeHHOE paBHOBecwe. MeToasl HOHOOOOMEHHOM
xpomatorpaduu. [I[pumenenne B papmarmu.

I"a3oBas u razoxugkoctHast Xxpomatorpadus. CyuHocts MeToaa. Kinaccuduxanus. [lonsrue o reopun Metoza.
ITapameTps!l yaepKuBaHUS M TapaMeTphl pasleleHus. BnusHue TemmepaTypbl Ha paszaeneHue. MeToabl
KOJINYECTBEHHOW 00paboTK XpoMaTorpaMm (a0CONFOTHAs KanuOpoBKa, BHYTpeHHHH craHnmapt). [loHsTre o
XKUaKocTHOH xpomatorpadguu. CymHocTs MeToaa. BricokodddexTuBHas >KUIKOCTHas XpomaTorpadus.
[Ipumenenne xpomarorpaduuecKux METOIOB B (hapMaryy.

[Mpumenenne ¢usnuecknx M (HU3MKO-XUMUUECKUX METOJOB Ul WACHTH(HUKALNH BEUIECTB B KaYeCTBEHHOM
aHaiu3e.

I u Il aHanuTHyeckas rpyrnmna KaTHOHOB. [ pymIoBble peareHTHl. XapakTepHble peakuuu Ha noHbl: Na', K,
NH4Jr ,Ag* ,H922+, Pb?*,

III u IV aHanuTHYecKas rpynmna KaTHOHOB. ['pyNIIOBbIC pearcHTHL. XapaKTepHbIE PEaKMU Ha KaTHoHbl: Ca?*,
Ba2*, AIF* ,Cr3, Zn?" ,Sn(ll), Sn(1V).
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Amnanu3z cmeceit katrnonoB I — I ananutuueckux rpymnm.

V u VI aHanuTuyeckas rpyIna KaTHOHOB. [ pyNIoBble peareHThl. XapakTepHble PEAKIMU Ha KaTHOHBL: Mg?*,
Mn2+, Fez+, Fe3+, Bi3+, C02+, Ni2+, CU2+, Mgz+.

KomuuectBennwii ananmus. Knaccudukaumss merofoB. TpeOGoBaHUs, NpeABABIIEMBbIE K pEakIusiM B
KOJINUECTBEHHOM aHanu3e. Poib ¥ 3Ha4YeHHWE KOJNMYECTBEHHOro aHanu3a B (apmanuu. VcTouHmkm
norpemHocTeld aHanusa. I[IpaBUIBHOCT M BOCIPOU3BOAMMOCTB PE3YJIbTATOB KOJWYECTBEHHOTO aHAJIM3a.
Knaccudukamus morpemnocreii. Cucrematndeckas MOTPEIIHOCTh, CIydaiiHas morpemHocts. OreHka
NPaBUIIBHOCTH pe3yibTaToB aHanmu3a. (Mcmons3oBanue cranmapTHbIX 00pas3uoB). Cratuctuyeckas oOpaboTka
U TPEJCTABICHUE pE3yJbTAaTOB KOJIMYECTBEHHOro aHainu3a. CpelHee 3HaUYEHHUE OIpENeNseMOil BENWYMHBI,
Cy4yaliHble OTKJIOHECHHUSI, TUCIIEPCHS], TOBEPUTEIbHBII HHTEpPBAJ.

CyIHOCTh THTPUMETPUYECKOTO MeToAa aHanm3a. Kiaccudukauus MetomoB. TpeOoBaHMs K peakUysiM B
TUTPUMETPUUYECKUX METOJax aHanu3a. [IpuroroBneHre W CTaHAapTU3alUs pacTBOPOB. TUTpaHTHL, paboune
pactBopsl. CriocoObI TUTPOBaHUS: TpsMoe, oOpaTHoe, 3amecTuTenbHOe. CyITHOCTH, MpuUMephl. KucmoTHo-
OCHOBHOE TUTpoBaHue. CyIIHOCTh JAHHOTO MeTo/a. Peakiinm, HCronp3yemMble B JaHHOM METO/Ie, TpeOOBaHMS K
HUM. ToYKa SKBHBaJCHTHOCTH B THUTPOBAaHWH, ee (UKcalus ¢ MOMOUIbI0 HWHAWKAaTopoB. Bmusaue pH u
KaTaJan3aTOpOB HAa CKA4YOK MPU OKUCIHTEIHHO-BOCCTAHOBUTENBHOM TUTpoBaHMH. OMMOKN B NaHHOM BUJE
TUTPOBAHUSL.

Ilepmanranaromerpus. CymHocTh Merona. IlpuroroBneHrne u cTaHAapTH3alMg TUTPAHTOB. Peakiun
nepmanranata B pasnuuHbix cpeaax (pH). [IpumeneHne nepmaHranaTOMeTpuH B OWOJIOTHH, MEAMIIMHE U
dapmanuu.

Honometpus. CylmHOCTh METO/a, TUTPAHTHI, UHAUKATOPHI. [[puMeHeHne nogomMeTpun B OMOJIOTHH, METUIIMHE
u Qapmanunu.

Xnopuogomerpus. bpomo- u  Opomaromerpusi. Juxpomaromerpusi. CyIIHOCTH METOHNa, THTPAHTEHI,
WHJUKATOPbI, IPUMECHECHUE.

I'paBumeTpuuecknii MeTox ananm3a. CymHOCTh. XoJ omnpexaeneHus. Pacuér macchl aHamM3upyeMoii Tpoobl,
Pacuér o6wema ocapurens. [Ipenmymecta u HenocTarku. [Ipumenenue.

[lonsitre 06 ocaguTenbHOM TUTpoBaHUH. CyITHOCTH, TUTPaHTHL. TpeboBanus k peakunusMm. Kiaccudukarus.
NHaukatopsl B 0CAAUTEILHOM TUTPOBAHUH.

Aprentomerpuueckoe TuUTpoBaHMe. CyIIHOCTb. THUTPaHTBl, HUX MPUTOTOBIEHHWE U CTaHIAAPTHU3AIMS.
Krnaccuduxkarus apreHToMeTpruaeckux MeTo10B. MeTo Mopa, CYIIIHOCTh, HHANKATOPHI, IPUMEHEHNE.
OcamutenpHoe TuTpoBanue. Meroxg @Domsrapgaa. Meton PasHca. CynIHOCTh, TUTPAHTHI, WHINKATOPHI,
MIpUMEHEHHE.

Cynbdaromerpudecknii MeTo]; aHann3a. CyIIHOCTb, TUTPAHTHI, HHIUKATOpEL. Mepkypumerpus. CylnIHOCTb,
TUTPAHThI, UHAUKATOPHI.

[ToHsiTHE O KOMIUIEKOHOMETPUYECKOM MeTojie TuTpoBaHusi. CyIIHOCTb, TpeOOBaHUS K PEAKIHSIM.
Kommnekconsl, cocTtaB, CBOHCTBa, MeEXaHW3M WX JedcTBua. llpuroToBneHne  TUTPAHTOB B
KoMIUIeKcoHOMeTpuHd. [IpriMeHeHne JaHHOTO MeToja B OMOJIOTHH, METUIIMHE U B (apManud. TUTpOBaHHE B
HEBOJHBIX cpenax. TUTpaHThl, MHANKATOPKI, MPUMEHEHUE.

WucTpymeHTanbHbie  MeTOJbl  aHanmu3a.  Kiaccudukamusi,  mpewMyinecTBa 1O CPaBHEHHIO  C
TUTPUMETPUUECKUMU U JPYTUMHU METOJaMU aHAJIHU3a.

OnTuueckue metoapl. Kitaccudukarus. CymHocTs. 3akoH cBetonorionienns byrepa — Jlambepra — bepa.
Mertonel  kojopumerpun W ¢dorokonopuMerpur. CymHOCTh MeTOAOoB. JlOCTOWHCTBA W HEIOCTaTKH.
[Ipumenenune B hapMareBTHIESCKOM aHAJIH3E.

Crexrpodortomerpus. CymHocTs MeToaa. JJoctonncrsa u HepoctaTku. [Ipumenenue B papmanuu.
KomnuectBennslii Goromerpudeckuii aHanu3. CyniHOCTh MeTO/a. YCJIOBUS TPOBEJCHHs aHanu3a (BBIOOp
(OTOMETPUYECKOW PEeaKIUH, JITMHBI BOJIHBI, KOHIIEHTPAIIMH PacTBOPA, JJTUHBI KIOBETHI).
OKCTpaKUMOHHO-(oTOMeTpruuecKnil aHanu3. CyIHOCTh MeTo1a. Y clloBHs poBeaeHus. [IpuMenenne meroaa.
JlromuHecenTHeli aHamu3. CymHocTh Meroaa. Kimaccudukaius pasiudHbIX BHIOB JIFOMHHECICHIINY,
MIPUMEHEHUE B aHATUTHIECKON XUMHH.

OmnpenesneHne KOHIEHTPAMH aHAJTM3UPYEMOro BemecTBa: MeToa rpagyupoBOYHOrO rpaduka, METOA OJHOTO
CTaH/IapTa, MEeTOJ J00aBKHM CTaHmapTra. MeTolbl onpeneicHus KOHIICHTPAIUKA HECKOJIbKUX BEIIECTB MPU UX
COBMECTHOM NPUCYTCTBUHU.

TToTrenumomeTpuueckuii Meto aHanuza. OnpeneiacHue KOHIECHTPAUU aHAIU3UPYEMOro BEUIECTBA B MPSAMOM
MOTCHIMOMETpHH  (METOA TPajydpOBOYHOTO rpaduka, METOJl CTaHAApTHBIX 100aBOK). CyIIHOCTB
MOTEHIIMOMETPHYECKOTO TUTPOBAHUS. THITBI TOTEHITHOMETPUIECKOTO TUTPOBAHUS. DIEKTPOIbI, TPUMEHSIEMbIE
IpU  Ppa3IMYHBIX TUOAX [OTEHIUOMETPUYECKUX TUTpoBaHui. IlocTpoeHne W aHaIuM3  KPUBBIX
MOTCHIIMOMETPHUYSCKOTO TUTpOBaHUsA. MHTerpanpHble W TU(GEpPeHIUATBHbIE KPHUBBIE, METOJ BTOPOWM



npou3BoAHOH, Meron I['pana. IlpumeHeHHEe NOTCHIMOMETPHH M MOTEHIMOMETPUYECKOTO THUTPOBAaHHA B
dapmanuu.

43. Konnykromerpudeckuil aHanmus. [lpuHnmn merona. [IpsiMas KOHIYKTOMETpHs, (aKTOPbI, BIHSIONINE Ha
9KBHBAJICHTHYIO 3JEKTPONPOBOAHOCTH 3JeKTponuToB. Ilpumenenue B ¢apmanuu. KonaykromeTpuueckoe
tuTpoBanue. CylmHOCTh MeToAa. THUIIBI KPUBBIX KOHAYKTOMETPUUECKOTO TUTPOBAHMS, UX aHanu3. [I[pumeneHne
KOHAYKTOMETPUIECKOTO THTPOBAHUSI.

44. Kynonomerpuuecknii ananus. [Ipuammn merona. [psmas xkymoromérpus. CriocoObI onmpeeieHusT KOJTHIecTBa
JJIEKTPUYECTBA, MpOIIEANIero dYepe3 pacTtBop. llpuMeHenne wmerona. KymoHomerpudeckoe TUTpOBaHHE.
CymHocTh MeToAa. Y cIoBUs MpoBeaeHus. MHIuKanus TOYKH SKBUBAICGHTHOCTH, IPUMEHEHNE METO/Ia.

45. Tlonsporpadudeckuii aHammz. O6mue mousatus. [Ipuaiun metona. Ilomsporpadudeckne kpussie. [loTermman
noayBoJHBL. CBsi3b TUPPY3MOHHOTO TOKA C KOHIEeHTpanuel. KonndecTBeHHbIH NOIsiporpaduuecKuil aHamm3:
ompeJiesieHNe KOHLEHTPAlUK aHaJTM3UPyeMOro BEIIECTBa METOJOM TpaZyHpOBOYHOrO Tpaduka, METOAOM
I06aBOK, METOZIOM CTaHIAPTHEIX pacTBOPOB. [IpuMenenwue momsporpadum.

Konnouonaa xumusn
1. Beenenue. OCHOBHBIC MOHATHSI KOJUIOMIHON XUMHH, OOBEKTHI U LM U3YUCHUS.
2. [loBepxHOCTHAs SHEPTHUS NUCTIEPCHBIX cucTeM. Kiaccudukarus moBepXHOCTHBIX SBICHUN.
3. Ancop6ums. O6mmume cBeneHus 00 aIcOpOIMOHHBIX TMporieccax. AJCOpOIs Ha TPaHUIIE «Ta3 - TBEPIOE
TeNo». AJCOPOIHS Ha TPaHHIIE «T'a3 - JKUAKOCTEY». AncopOuus Ha TpaHUIle TBEPIOE TEJ0- KUIKUN pacTBOp.

4. Beemenue B xpomarorpaduio. Xpomarorpadus — (pusndeckuil METOJ pa3ieicHus, B  KOTOPOM
KOMITOHEHTBI CMECH PacIpe/IeISIIOTCS MEXY AByMs (hazaMu, OfHA M3 KOTOPBIX (MMOIBIKHAS (ha3a) mepeMeIaeTcs
B OTpeJIeICHHOM HaTpaBJICHUH OTHOCHUTEILHO Jpyrou (HeToIBMKHOIT) (hassl.

[Mpuanmn xpomarorpaduyeckoro pasaeneHusl.

5. ucniepcubie cuctembl. Kiaccudukaius TUCTepCHBIX crcTeM. JInooOHbIe KOJUTOMIHEIE PACTBOPEI.

6. CTpoeHre KOJUTOMAHBIX YacTHil. MumemtooopazoBaHie B pacTBopax KommougHbeix [IAB u dakTopsr,
BIIHMSIONINE HA MEPEX0/l MULEIUISIPHONU (POPMBI B MOJIEKYJISIPHYIO 1 00paTHO.

7. Onruyeckue cBorcTBa AucrepcHbix cucteM. Dddexkr Dapanes-Tunpana. Omnpenenenne GopMbl U
pasMepoB KOJUIOMIHBIX YaCTHL. DIEKTPUIECKUE CBOMCTBA AUCIIEPCHBIX CUCTEM. DJIEKTPOKUHETUYECKHE SIBIICHHS.

8. PactBops! BbicokOMomneKysapHbIX coequHernid (BMC). TlonsTiue o pacTBopax BBHICOKOMOJEKYJISAPHBIX
coenqunennit (BMC). buononumepsl. CpaBHHTENbHas XapaKTEPUCTHKAa PacTBOPOB BBICOKOMOJIEKYJISPHBIX
COCIMHEHHH, UCTUHHBIX U KOJUIOMIHBIX pacTBopoB. KpaTkas crpykrypa Oenka. beiku, kak BBICOKOMOJIEKYJISPHbIE
UIEKTPOIUTHL. I30371eKkTpuueckas Todka Oellka M METOAbl €€ OHpeieNeHHs. YCTOHYMBOCTH PacTBOPOB
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. MeToJbl OCa)KICeHUsI OMOMOJIMMEPOB: BBICAIIMBAHHE, KOalepBalus W HX
Ouosiornueckoe 3HaueHue. Bsaskocts pactBopoB BMC. HaGyxanue u pactBopenne BMC. Mexannusm HaOyxaHusl.
dakTopsl, BIUsAOIIKE HA Ha0yxaHue. 3acTyaHeBaHue pactBopoB BMC. ®dakTopsl, BIMAIOLIME HAa 3aCTyAHEBAHHUE.
Tukcorponus. Cunepesuc. buonorudeckoe 3HaU€HUE 3TUX MPOIECCOB.

9. Koarynsiust KOJTOWAHBIX pacTBOPOB Anekrponutamu. [Ipasuio Hlynene u Iapau. KonnentpanuonHast
KoaryJsinus. BiusiHue pasMepa noHa-koaryasTopa HHIU(QQEPEeHTHOTO 3JeKTPOoanuTa. JIMOTpOoITHbIE pSAbIL.

Memoouka npenodasanus Xumuu
1. Beenenue. [Ipenqmer metoauku oOydeHHS XMMHU W €€ 3ajauyd. VICTOKM M OCHOBHBIE STambl Pa3BUTHL
METOJIUKN 00y4YeHHs XUMUU. Metozrka oOydeHus: XUMHUH Kak Hayka u yueOHas nucruruimHa. [Iporecc oOyueHust
XMMHAW KakK IeJarorndeckas cucreMa (Iend, coiepskaHhe, METOIBI, CPEICTBa, OpPraHHU3aIlMOHHBIE (HOPMEI,
npoBepka M KOHTposb). Llenu u 3amauu oOyueHHWs XuMUHM. POJb XMMHH B KM3HHM OOINECTBA W 3HAYCHUEC
XUMHYECKOTO 00pa3oBaHus. MoaepHHU3aIHs IIKOJILHOTO U By30BCKOTO 00yYEHUST XUMUU.
2. JluakTiKka XMMHAW Kak Hayka W ydeOHas AMCUHMIUIMHA. VIen ¥ MPHUHIIMIBI IOCTPOSHHUS Kypca XUMHH CPEIHEH
nikoJiel. Kpatkuii aHamu3 JIeHCTBYIONUX HPOTrpaMM U YYeOHHKOB 1m0 XuMuU. OOIas XapakTepUCTHKA ITPUHIIAIIOB
00y4eHUs: XUMHUHU. XapaKTEPUCTHKA COZepKaHHUs 00yIESHUSI XUMUU H
€ro OCHOBHBIX KOMITOHEHTOB.
3.ConepxaHue U CTPYKTypa IIKOJBHOIO Kypca XUMHH. AHAIN3 COAEpKaHHs 0a30BOro U MpouIbHOIO ypOBHEH
IIKOJILHOTO Kypca XMMHH C TIO3UIUHA OCHOBHBIX 3aKOHOB M TeOopud XUMUU. OCHOBHBIE TIOHSATHUS XUMUH, UX
pasBUTHE B JMHEWHBIX W KOHIICHTPHUYECKUX BapHaHTaX YydYeOHBIX NpPOTrpaMM XWMHU. [IpeeMCTBEHHOCTh U
B3aUMOCBSI3b OOYYCHHUSI XUMHHU B CpellHEel IIKoie U B By3e. CHCTEMHBIH MOIXOJ K ONPENEIICHHIO COJCpP KaHUs
0o0y4eHusl.
4. Metoapl u cpeAcTBa OOy4YeHHS XWMUU. MeTonpl OOY4YeHHsS XUMHUHM, KpaTKas WX XapaKTepUCTHKA.
Krnaccugukanys 1 rpynmnupoBKa METOJIOB, UCIIONb3yeMble B 00y4eHur XuMuH. Crieruduaeckre MeTo sl 00ydIeHuUs
XUMUW. XUMHYECKHH JKCIIEPUMEHT KaK OJMH W3 BEIyIIUX METOJIOB IMO3HAHUS OCHOB Hayku. TpeOoBaHUS K



JIEMOHCTPAIIMOHHOMY XHMHUYECKOMY JKCIEPUMEHTY, J1a00paTOPHBIM OIBITAM W TMPAKTUYCCKUM 3aHATHIM
ydanmxcs. Pelienne XuMHUecKrX 3a/1a4 Kak METO/ U3y4YEHUS XUMUH.
5. Opranuzanus u ynpasienne B o0ydeHun xumun. llousTus "opraamsanus” u "yrpasieHue" .
Oprannzanuondsie GopMbl 00yueHHS XUMHH. YPOK XuMud. OCHOBHOW OpraHM3allMOHHOH (opMol oOydeHHs
aBisieTcst ypok. OpraHuzanus mporecca oOydeHHs XuMuH, ee odmue Gopmbl. B3anMOCBsI3b KIaCCHO-YPOYHBIX,
BHEKJIACCHBIX U BHEIIKOJIBHBIX (hOpM 00ydeHHs] XUMHUH. BO3MOXXHOCTH JOTIOITHU-
TETHHOTO XUMHYECKOTO 00pa3oBaHMs IMKOIHHHUKOB. Kitaccudpukarus ypoxkoB xumud. CTPYKTypa YPOKOB XUMHUHU
pasHoro Tumna. TpeboBaHHs K COBPEMEHHOMY YPOKY. JIEKIIMOHHO-CEMUHApCKas CUCTEMa YPOKOB.
6. CoBpeMeHHbIE TeXHOJIOTHH B oOpasoBaHuu. [lonarue "memarormueckas texHosorusi". Ilegarormyeckue
TEXHOJIOTHH B TIpeAMETHOM oOydeHnu. TexHomormsamus oOydeHUs, MPUYMHBI €€ CTAHOBIEHUS W COBPEMEHHBIE
TEHACHLUN pa3BUTUA. TEOPETHUKO-METOJOJIOTHYECKHE OCHOBBI PAa3BUTUS TEJArOTMUECKUX TEXHOJOTUH, HX
CYLIHOCTb M OCHOBHBIE XapakTepUCTUKU. OCHOBHBIC BHJIBI IIEIarOTHYECKUX TEXHOIOTUH B 00yUeHHN XUMUH.
7. daxkynpTaTHBHBIE KypChl M BHEKJAccHas pabora mo xumun. PakymbTaTHBHBIE 3aHATHA. Pomp w QyHKOHUN
BHEKJIACCHOH paboThl B CHCTEME pa3BUBAMOMIEr0 OOydeHHs XuMud. CHHTE3 MPEAMETHBIX (XHMHYECKUX) WU
TICUXOJIOTO-TIEAArOTMYECKUX 3HAHWH KaKk OCHOBa BEJCHHS BHEKJIACCHOM pa0oThl.  [IpuHOMIBL BBEICHUS
BHEKJIACCHO# paboThl W ee OCHOBHBbIE BHbL. O030p JUTEPATYphl 1O BHEKJIACCHOW pabote (HaydHas, Hay4HO-
nomnyJsipHasi, Metoaudeckas). CojepkaHHe M JCSITCIBHOCTh yYallUXCs W y4YMTENIs BO BHEKJIACCHOM padoTe.
B3aumocBs3b BHEKJIACCHOM PabOTHI ¢ APYTUMHU (popMaMH yaeOHO-
BOCIIUTATENbHOW paboThl. MeToarKa TpOBEJACHUE BHEKIACCHOTO Meponpuatus. llpoBeneHHe XUMHYECKHUX
omuMIHUaa. XapaKTepUCTHKA COACpKaHWSA W TEPCIEKTHB BHEYPOUHOW pabOTHl Ha TpHUMEpe OpraHu3alliH
NPOCKTHOM JEATEIILHOCTH N0 XUMHH B IIKOJIe. HampaBieHHOCTh BHEKJIACCHOM pabOThI Ha Pa3BUTHE TBOPUECKOTO
MOTEHIHaNa IKOJbHUKOB.

Heopeanuueckas xumus

2. O0psicauTe, YeM OOYCIOBIEHO CXOJCTBO XHMHYECKHMX H (U3UYECKHX CBOWCTB d-AII€MEHTOB.
OxapakTepu3yiiTe XUMHYECKHE CBOICTBA Ha MpHUMEpe MapraHiia, HaXOSIIErocsl B pa3HbIX CTEMEHSIX OKUCIEHUS.
OTBeT MOATBEPAUTE YPABHECHUSMHU XUMUYECKUX peakuuidl. D-anementsl. MI3MeHeHHe CBOMCTB aTOMOB: paauyca,
SHEPTUY MOHU3AINH, YHEPTHH CPOJCTBa B pAny d-amemeHToB. Ctenenn okucieHus d-aneMeHTOB. Duznyeckue u
XHUMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB, d-3JIEMEHTOB U MX COCIMHCHUH.

OCHOBHBIE TIOHATHUS: d-amemeHThl, paguyc aToMa, SHEPrysi HOHHW3AIMH, SHEPTUU CPOJCTBA K
AIEKTPOHY.

3. Ha ocHoBanuu nonoxxeHus sueMeHToB | A rpymmer B [leprnoauueckoii cucteMe XHMUYECKUX DIIEMEHTOB
J.1. Menzeneera oxapakrepu3yiTe uX (U3MUECKUE U XMMHUYECKHE CBOWCTBA. OieMeHThl | A Tpymmsl B
Ilepuoanueckoit cuctembl xuMuuyeckux 3jeMeHToB .M. MenneneeBa. M3MeHeHue CBOWMCTB aTOMOB: paauyca,
SHEpruv noHm3auuu »nemMenToB | A rpynmnsl [lepuoaunueckoil cucremsl xumuueckux sinemenToB .M. Menneneesa.
®dusnueckre ¥ XMMUYECKHE CBOWMCTBA MPOCTHIX BemiecTB: Li, Na, aieMeHTOB moarpymnmsl Kanus. dusndeckue u
XUMHUYECKHE CBOWCTBA COSAMHEHUH JINTHUS, HATPHSL, KaJIHsl.

OCHOBHBIE TIOHATUSA: Onementst 1 A rpynmsl, paguyc aToma, SHEPrHs HOHHM3ALUM, >HEPTUU
CPOZICTBA K 3JIEKTPOHY, METAIIJIbI, METAJUINYECKHE CBONCTBA, MEPOKCUABI, THAPOKCHIBI.

4. Ha ocHoBannu momoxkeHus: anemMeHToB VII A rpymmer B Ilepnoanyeckoil cuctemMe XHUMHYECKHX
anemenToB /I.MI. MenneneeBa oxapakrepusyiiTe ux (uU3MUECKHE M XUMHYeCKHe cBOMcTBa. JiemeHThl VII A
rpynmnsl [lepuogudeckoil cuctemsl xumuuyeckux snemeHtoB .M. MenneneeBa. V3MeHeHHe CBOWCTB aTOMOB:
paauyca, sHeprun noHm3anuu deMeHToB VII A rpymmsl B [lepuoandeckoi cucreMe XUMUIecKuX 3ieMeHToB 1. 1.
MenneneeBa. Pusnyeckre 1 XMMUYECKHE CBOMCTBA IIPOCTHIX BELIECTB: Propa, xjiopa, Opoma, Hona. Pusnueckue u
XHUMHAYECKHE CBOWCTBA COCOMHEHUH BOJOPOIHBIX M KHCIOPOACOAEP)KALIMX COeIWHEHWH ¢ropa, Xjopa, Opoma,
Hona.

OCHOBHBIE TIOHATHUSA: DOnementsr VII A rpynmsl, pagmyc atoma, SHEPTHS HOHU3AIMH, SHEPTUU
CPOZCTBA K AJIEKTPOHY, IPOCTOE BELIECTBO, KUCIOTHI, KUCIOPOJICOAEPKAIINE COEAMHEHNUS TaJOreHOB.

5. Ha ocHoBanmm monoxxenusi anemMeHTOB V A rpymmel B [leprogmueckoil cucrteMe XWMHUYECKHX
anementoB JI.M. MeneneeBa oxapakTepusyiTe ux (GU3NIECKUE ¥ XUMHUYECKHUE CBOMCTBA. DJIeMeHThl V A IpyIIbI
Ilepuoanueckoit cuctembl xumuueckux 3neMeHTOB .M. MenneneeBa. I3MeHeHUE CBOWMCTB aTOMOB: paauyca,
SHEpPruM HOHW3alUuu 3yeMeHToB V A rpymnel B Ilepuoauueckoil cuctemMe XuMuueckux snemeHtoB JI.U.
MemnneneeBa. du3nyeckue ¥ XUMHUYECKUE CBOWCTBA MPOCTHIX BEHIECTB: a30Ta, (ocdopa, MBIIbIKA, CYPbMBI,
BUcMyTa. PHU3nYeckne 1 XMMUYECKHE CBOICTBA COeIMHEHUH a30Ta, (ochopa, MBIIBIKA, CYPbMBI, BACMYTA.

OCHOBHBIE IIOHATHA: Onementst VA rpynmsl, paguyc aTtoma, 3HEPrHs HOHU3ALUH, SHEPTUH
CPOZCTBA K AJIEKTPOHY, POCTOE BEIIECTBO, KUCIOTHI, BOAOPOIHBIE COEAMHEHNS a30Ta U dochopa.

6. Ha ocuoanuu mnojoxenus sieMeHToB III A rpymmbel B Ileproanyeckoil CHUCTEME XHMHUYECKHX
anemeHToB [[.M. MenzaeneeBa oxapakTepusyiTe nux Gu3nvecKkrue 1 XuMuieckue cBoiictea. DnemenTs! 111 A rpynmst



ITepuoanueckoil cuctembl xuMmuuyeckux snemeHToB .M. MenneneeBa. lI3mMeHeHHe CBOWCTB aTOMOB: paiuyca,
sHepruu uoHuzauuu sneMmeHToB III A rpynmsl B Ilepmonmyeckoil cucteme XuMmudeckux osneMmeHToB J[.M.
MenneneeBa. dusnyeckne 1 XMMUYECKUE CBOWCTBA MPOCTHIX BELIECTB: 00pa, aJFOMUHUS, TS, HHANS, TaJUIHS.
Ouznueckre ¥ XUMUIECKHE CBOHCTBA COeAMHEHNH Oopa, aIFOMUHHS, TAIUTHS, HHIHS, TaJUIUs.

OCHOBHBIE TIOHATUA: Onementsl III A rpynmsl, paguyc atoma, SHEprusi MOHM3ALMH, SHEPTUU
CPOJZCTBA K JIEKTPOHY, IIPOCTOE BEILIECTBO, KUCIOTHO-OCHOBHBIE CBOMCTBA, aM()OTEPHOCTb.

Du3suyeckas Xumus

1. OObsicHUTE KOPITYCKYJISPHO-BOITHOBOM AyaM3M 3JIEKTPOHA B CBETE COBPEMEHHBIX MPEACTaBICHHUN O
cTpoeHur aroma. [lokaxxure NMPUHIMIIEI 3alIOJIHEHHUS 3JIEKTPOHAMM OpOHMTanell MHOTIO3JICKTPOHHBIX aTOMOB Ha
npuMepe Mmapranina. CoBpeMEHHOE MPEACTaBICHUE O CTPOCHWU aToMa. BOTHOBBIE M KOPIYCKYJSpHBIE CBOICTBA
anekTpoHa. [[puHIMITE 3aT0THEHHS JIEKTPOHAMHU OpOUTaNel MHOTO3JIEKTPOHHBIX aTOMOB.

OCHOBHbBIE ITOHATHA: atom, opOuTaih, KBAHTOBBIEC YHCIIA.

2. CpaBHute coBpeMmeHHYIO (opmynupoBky Ilepuonmueckoro 3akon J[.JM. MenpeneeBa U JaHHYIO
Jmutpuem MBanosuueM. [Ipoananusupyite n3MEHEHUE CBOMCTB aTOMOB: paJuyca, SJHEPIUM MOHU3ALUHU, YHEPTUU
CpPOJICTBA K DIJIEKTPOHY IO mnepuoauyeckod cucreme. llepuommueckuit 3akon WM. MenpeneeBa. CtpykTypa
nepuoandeckoi Tabmuipl. [leproapl, rpynmsl 31MeMeHTOB: s, p, d, f-amemeHThl. M3MeHeHHE CBOWCTB aTOMOB:
paaunyca, SHEpruy HOHU3AIMH, SHEPTUH CPOJICTBA K AJIEKTPOHY 10 EPUOIUIECKOI cucTeMe.

OCHOBHBIE I[IOHATUA: panuyc atoMa, SHEPTHsl HOHU3ALUK, SHEPTUU CPOJICTBA K JJIEKTPOHY, IpYIIIa,
MIEPHON.

3. OxapakTepu3ylTe COBpPEMECHHBIC TEOPUH XHUMHUYECKOH CBS3M: METO]| BAJCHTHBIX CBS3CH M METOA
MOJICKYJISIPHBIX OpOUTAJICH, IePEeUNCIIUTe UX IIIaBHbIE OCOOCHHOCTH M OTIH4Hs (Ha mpumepe moiekynbl Ho u Oy).
Packpoiite nonsTre ruOpuan3anys, MOKa)KUTE BO3MOKHOCTH CYLIECTBOBAHUS PA3TUYHBIX THOPUAHBIX COCTOSHUM
atoMa yruepoga. llpuBenure mpumepbl. XuMmH4Yeckas CBs3b. XapaKTEPUCTUKH XUMHYECKOH CBS3HM: JHEPIHUs,
MOJIIPHOCTH CBSI3U, MEXKbSIIEPHOE PACCTOSHUE, HAMPABIEHHOCTh XMMHYECKON CBA3H. THIIBI XUMUYECKUX CBA3EH IO
pPacHpenesCHUIO AIEKTPOHHOM IMIOTHOCTU. Teopur XUMUYECKOH CBSI3M: METOJ BAJICHTHBIX CBSI3€H M METOH
MOJIEKYJISIPHBIX OpOWTanel, X TJaBHbIE OCOOCHHOCTH, OTiAMuMs (Ha mpumepe Monekyiasl Hz u Oz). CpoiicTBa
XAMHMYECKOH cBs3u ¢ mosunmu Metoma BC. HacemaeMocTh XMMHMYECKOH CBSA3H. G, T, O-CBS3HM. BameHTHOCTH
aneMeHTOoB. [ nOpuan3amnus.

OCHOBHBIE ITOHATHUA: monekyina, MOJEKyJsIpHbIE OpOWTau, TMOpUAM3ALUS, G- CBA3b, MCBS3b, O-
CBSI3b, BaJICHTHOCTb.

4. OOBsicHUTE, IOYEMY BOJA SIBJIICTCS CJIA0BIM AJICKTPOIUTOM. 3aIMUIINTE KOHCTAHTY JUCCOIUAIIUU BOJIBI,
ee MOHHOE MpOou3BeAeHUe U BBIBOA (hopmysl st pacueta pH. CpaBHuTe Hanbosee MOMyIApHbIE TEOPHH KUCIOT U
ocHoBaHmil (Appenmyca, bperncrena-Jloypu, Jlptouca). Boga — cmabeiii anextponut. KoHcTanTa nucconmarum
Boabl. MonHoe mpoussenenue Boabl, pH pactBopoB. Teopun Kucior u ocHoBaHud. KHCIOTHO-OCHOBHBIE
MHIUKATOPbl. [IpuMEeHEHNE KUCIIOTHO-OCHOBHBIX PABHOBECHH B aHAJIMTUYECKOW XUMUMU.

OCHOBHBIE ITOHATHUSA: koHCcTaHTa TUCCOLMAIIMN, HOHHOE NPOU3BEACHUE BOMIbI, KUCIOTAa U OCHOBaHUE
COTJIaCHO TeopuH AppeHuyca, KHCJIO0Ta U OCHOBaHWE coriacHo Teopun bpencrenalloypu, KucioTa M OCHOBaHHE
corslacHo Teopuu Jlprouca, pH.

7. Packpoiite nonstue ruaponus. [Ipemioxkure kiaccupuKanuio BEMIECTB 10 OTHOLICHUIO K TUAPOIIH3Y,
00OCHyHTE 3Ty KilacCU(QUKAIMIO YpaBHEHUSAMH XUMHYECKHX peakiuid. BwiBeaute Qopmynbsl s pacuera
KOHCTaHTbl W cTeneHu ruaponusa. OOBSICHWTE 3HAYEHUS TPOIECCOB THAPONN3a sl OHOJOTHYECKHX U
XUMHUYECKUX CHCTeM. ['MOponM3 OpraHM4ecKMX W HEOPraHMYECKHMX coelauHeHuil. ['maponmus  comeit.
Knaccugukanus coneld mo oTHOmEHHIO K Tuapoiusy. Knaccupukanus TUNUI0B MO OTHOLIEHHIO K THAPOIH3Y.
Tunponmus conelt pasnuunoro tuna. [waponus smnunoB U ¢ochomunuaoB. KoHcTaHTa THAPOIHM3a M CTEICHD
runponnsa. BrusHue pazinyHbIX (GaKTOPOB HA THAPOJIN3 COJICH. 3HaUCHHE SIBICHUN TUAPONH3a U aM()OTEPHOCTH
THUIPOKCHJIOB B aHAJIM3€ KaTHOHOB.

OCHOBHBIE INTOHATHA: ruaponm3, KOHCTaHTa THAPOIIN3a, CTEIIEHb THAPOIIN3A.

8. Packpoiite monsitue snekrpoxumus. lIpeanoxnre cxemy M3MepeHHUs] CTAaHAAPTHBIX 3JIEKTPOTHBIX
noreHuuanoB. [Ipoananusupyiite ypaBHeHue HepHcTa [UIsi BBIYMCIEHMS 3JEKTPOJHBIX TOTEHIMAJIOB H
NEPEYrCIINTE YCIOBUS, TIPH KOTOPBIX 1I€JECO00pa3HO ero UCMonb30BaTh. OnpeneseHne u 3a1a4n dJIEKTPOXUMUH.
CranznapTHble 3JIEKTPOJHbIE IOTEHIMAIbl M CXEMbl MX H3MepeHus. YpaBHeHue HepHcra Al BBIYHCIICHUS
3JIEKTPOIHBIX MOTEHINANIOB. ['anpBaHNYECKHE 31eMeHTHI. [loTeHnomMeTpus.

OCHOBHBIE TIOHATHSA: snekTpoXumusi, CTaHAAPTHBIN SJIEKTPOAHBIM IMOTEHIUAN, TalbBaHWUYECKUI
3JIEMEHT, IOTCHIIHOMETPHSL.

9. OxapakTepusyiiTe XUMHUYECKOE paBHOBECHE Ha IpUMEpE PeakLud CHUHTe3a aMMHuaka. BeiBenure
¢dbopMydy IUIs pacdera KOHCTaHTBI XMMHYECKOro paBHOBecHs. OOBSACHUTE BIUSHHE DPa3IMYHBIX (PAaKTOPOB Ha



CMEIeHHE XUMHUYEeCKOro paBHOBecus U chopmymupyite Ilpunuun Jlelllatense. XapakTepucTHKa XUMHUYECKOTO
paBHoBecus. KoHcTaHTa XuMu4eckoro paBHoBecHs. PacueT KOHCTaHTHI paBHOBECHUS 110 U3MEHEHHUIO CTaHIapTHOIO
n3o0apHoro mnoreHnuana. CABUI XMMHYECKOI'O paBHOBecus. BiusHue pa3nnuHbIX (aKTOpPOB HAa XMMHUYECKOE
pasHoBecue. Ipuniun Jle-Ilarense.

OCHOBHBIE ITOHATHUA: xumudeckoe paBHOBECHE, KOHCTaHTa XUMHUECKOTO PABHOBECHSL.

10.PackpoiiTe TMOHATHE CKOPOCTHM XUMHYeCKOH peakunu. OOBSICHUTE BIWSHHAE KOHICHTPALUH
pearupyommx BEIIECTB TEMIEPaTypbl, KaTaJu3aTOPOB Ha CKOPOCTb XHMHUYECKOW peakuuu. OObscCHHUTE
(u3NUeCKUil CMBICT KOHCTaHTBl CKOPOCTH PEaKIH, MOPSI0K U MOJIEKYJISIPHOCTh peakiuu. CKOPOCTh XUMUYECKOi
peakuuu. DaxkTOpbl, OKa3blBalOIIME BIUSHHE Ha CKOPOCTh peaklUWu. BriusHMe KOHLEHTpaluu peardupyromux
BEIIECTB Ha CKOPOCTh XMMHUYECKOH peakuuu. 3aKoH AEHCTBYIOIMMX Macc. DU3MYECKHH CMBICT KOHCTAHTHI
cKopocTH peakuuu. [lopsgok M MONEKYNsSpHOCTh peakuuu. BiusHue Temmeparypbl Ha CKOPOCTb XMMHYECKOU
peakuuu. Karanus. BnusHue karaau3aTopoB Ha CKOPOCTh XMMHUYECKOM peakuuu. ['OMOreHHBIN U reTeporeHHBIN
KaTtanu3. MexaHu3Mm JeHCTBUS KaTalu3aTopoB. BaxHelile KaTaTuTHYECKUE PEaKIIUU.

OCHOBHBIE TIOHATHUSA: xumudeckas KWHETHKA, CKOPOCTh XHMHUYECKON peakInd, KaTaliu3aTop,
MOPAZOK XUMHUECKOI peakIiuy, MOJEKYIIPHOCTh XUMUYECKON peaKlliy, SHEPTUsl aKTUBALUH.

11.Packpoiite moHSATHE TEILIOBOTO 3dekTa xumudeckor peaknnu. Chopmynupyiite 3akoH ['ecca u ero
ocHOBHbIE cnencTBUs. OOBSACHUTE NPUHLUIBI MPUONMKEHHONW OLIGHKHM H3MEHEHHUS SHTPOIMH B XHUMUYECKHX
peaknusx. [TosicHuTe, 4TO SBNAETCS ABWKYIIUMH (aKTOpaMHu CaMOTIPOU3BOJILHOTO MPOTEKAHUS IHIOTEPMUUECKUX
U dK30TepMHuUeckux peakuuid. [IpuBenure GopMyny Ui BBIYHCICHUS W300apHO-U30TEPMUYECKOTO TOTCHIUANIA.
OCHOBHBIE THITBI XUMHUYECKHX peaknuid. TermoBoit 3dext xumudeckor peakmmu. 3akoH ['ecca. Ilpunoxenus
3akoHa ['ecca. DuTpomus. [IpubnmxeHHas OlEHKa W3MEHEHHUS DHTPONHMU B XHMHUYECKHX peakuusx. M3o6apHo-
M30TEPMUYECKUH MMOTEHIMAN, OLIEHKa HANPaBJIeHUs mporecca B (U3MKO-XUMHUYECKOH cUCTeMe.

OCHOBHBIE TIOHATUSA: TemmoBoit 3hdeKT XUMHYECKOH peakluu, SHTaJIbIHS, SHTPOMHS, SHEPTHUsl
I'u66ca.

12. Packpoiite nonstue pactBophl. [Ipemioxkure kiaccuuKaiuio pacTBOPOB HAa OCHOBE pa3Mepa
yactull. OOBACHUTE CTPOCHHE KOJUIOMIHBIX YAaCTHI MU HAa OCHOBAaHMM 3TOrO MEPEUUCINTE OCHOBHBIC CBOWCTBA
KOJUIOMIHBIX cucTeM. OXapakTepu3yHTe HCTUHHBIE PACTBOPHI M MX OCHOBHBIE CBOMCTBa (OCMOC, HMOHM)KEHHE
JABJICHHUA HACBHIIIEHHOTO Iapa HaJ pacTBOPOM, IOBBIIIEHHE TEMIEpaTypbl KHUIIEHUS pAacTBOPa, IMOHIKEHHE
TeMIIepaTypsl 3aMep3aHusi pactBopa). [lucrepcHble cucTeMbl M WX Kiaccudukanus. KomnowaHele pacTBOPEHL.
Crpoenne KOUIOMIHBIX 4acTull. OCHOBHBIE CBOMCTBa KOJUIOMIHBIX cucTeM. McTuHHBIE pacTBOphl. CBOMiCTBa
pacTBOPOB HEIJIEKTPOJIUTOB: OCMOC, MOHIKEHHE NAaBJIE€HUS HACBHIIIEHHOTO Tapa HaJ pacTBOPOM, IOBBIIIEHHE
TEMIIEPaTyphl KUIIEHUS pacTBOPA, MOHIKEHNE TEMITEPaTyphl 3aMep3aHusl pacTBOpa.

OCHOBHBIE ITOHATHA: pacTBOp, KOJIOUAHAS YaCTULA, PACTBOPUMOCTD, AUCCOLUALIUS, OCMOC.

Opeanuueckas Xumust

1. Packpoiite mnoHsATHE YrieBoAopoAbl. CpaBHHUTE pPEaKIMOHHYIO CIOCOOHOCTh aJlKaHOB, AaJKEHOB,
AIKWHOB, apCHOB B 3aBUCHUMOCTH OT WX AJIEKTPOHHOTO cTpoeHus. OOOCHYHTEe MX pPEaKIMOHHYIO CIOCOOHOCTD
YPaBHEHMUSIMH XHMHYECKHX PEaKLUHU, XapaKTEPHbIX JUIA KaXIOro Kiacca COCAMHEHHH, BKJIIOYAs PEaKLUH
nonuMepu3anui. CrocoObl ModydeHusi, GU3NUECKUe, XUMUIECKHE CBOMCTBA AIKAHOB, aJIKEHOB, AIKMHOB, APEHOB.
ONEeKTpOHHOE CTPOCHHE AalIKaHOB, aJKEHOB, AJKWHOB, apeHoB. llommmepnsanus (paawkaibHas, KaTHOHHAs,
aHnoHHas ). CONpsKEHHBIE CHUCTEMBI, DHEPIUsl CONPSDKCHHUS, THIIBI CONPSDKEHHs. ODIEKTPOHHBIE A(PQEKTHI.
Me3zoMepHBIi U HHAYKTUBHBIA 3P GEKTHI.

OCHOBHBIE TIOHATUA: ankanbl, alkeHbl, IKUHBI, apeHbl, ME30MEPHBIH APPEKT HHIAYKTUBHBIHA
ekt

2. [Ipoananusupyite CTPYKTYpYy OAHOATOMHBIX M MHOTOaTOMHBIX CIHUPTOB, (DEHOJIOB,
YKaXHUTE BCE PEAKIIMOHHBIE IIEHTPHI B 3TUX COEAMHEHUSIX. PackpoiiTe ux peakMoHHYI0 CIOCOOHOCTD C TIOMOIIBIO
YpaBHEHUH XMMHUYECKUX PEaKIfil, BKIIOYas KaUueCTBEHHBIE PEAKIHU. DJEKTPOHHOE CTPOCHHE OJHOATOMHBIX U
MHOT0aTOMHBIX CIIUPTOB, (heHo0B. dr3nveckne cBOHCcTBa CIUPTOB U (HeHOIOB. XMMHUUECKHE CBOMCTBA CIUPTOB U
(enonoB. Criupthl U QeHONBI Kak KUCIOTh. CHoupThl B (EHONBI KaK OCHOBAHUS W HYKICO(DWIBHBIE pearcHTHI.
Peaknun Hykieo(hmITbHOTO 3aMeleHHs B ciipTax U peHonax. Peakiiuu a5iekTpouiabHOTO 3aMenieHus B (heHomax.

3. OCHOBHBIE IIOHATHUSA: onmHOaTOMHBIE CHHMPTHI, MHOTOATOMHBIE CIHMPTBHI, (EHOJBI, PEaAKLUH
HYKJICO(UIBHOTO 3aMEIEHHUS, PEaKIIUU 3JEKTPO(UIBHOTO 3aMEICHHS

4, . CpaBHHTE pPEaKIHOHHYIO CIIOCOOHOCTH KapOOHOBBIX KHCIOT W HMX IIPOU3BOIHBIX: aHTHUAPHUILI,
rajJoreHaHTUAPHUABL, CI0KHBIC d(UPHI, aMUJIBI, COJIM KapOOHOBBIX KHCIIOT, YUYUTHIBAsl B3aMHOE BIUSHHE aTOMOB B
MoJekynax. llonTBepauTe CBOM BBIBOABI YPaBHEHHSMH XHMHUYECKHUX pEakUuil. ODIEKTPOHHBIE 3(PQEKTHI.
Me3oMepHbI# 1 HHAYKTUBHBIN 3¢ (hekThl. Pu3ndyeckre U XMMUYCCKUE CBOUCTBA KapOOHOBBIX KHUCJIOT, aHTHAPHIOB,
raJOreHaHTUAPHUIOB, CIOXKHBIX 3(UPOB, aMUIOB, COJICHl KapOOHOBBIX KHCIOT. ['MAponm3 CIOXKHBIX 3(PHPOB
KapOOHOBBIX KHCIIOT.



OCHOBHBIE TTOHATHSA: xapOOHOBBIE KMCIIOTHI, aHTHAPUABI, TaJOTCHAaHTUAPHUIBI, CIOXHBIE 3(QHPH,
aMUJIbI KAPOOHOBBIX KUCIIOT.

5. IIpoananu3upyiiTe CTPYKTYpy TaJIOr€HYIJIEBOJOPOAOB: IIpPENEIbHbIC, HENpeaeIbHbIE,
apoMaTHUYECKHe U YKaXKUTE X PeaKIMOHHbIEe HeHTpHl. [IpuBennTe mpuMepsl XUMUYECKUX PEAKIMM, MPOTEKAOLINX
mo tumy SN1 m SN2, nnst pasHbIX TajJoreHyIJIeBoAOpoAoB. IlpuBeanTte mNpuMepsl XHMHUYECKHX peakiuil,
nportekatormux mo tumy El w E2, mng passeix ramoreHyrieBofoponoB. [amorenyrmeBomopozasl. CTpoeHwme
TaJIOT€HYTIIEBOJOPOJOB. XUMHYECKHE CBOMCTBA AIKIITAIOTEHUIOB. Peaknmu HyKIeo(WIHPHOTO 3aMeleHHs,
MEXaHHU3M peakuMi. Peakimu >mIMMUHHPOBaHMS, MEXAaHU3M peakiuil. XUMHUUEeCKHe CBOWCTBA apHJIrajJOTE€HHUJIOB.
Bununranorenuapl. Anui-, OEH3UITaIOT eHUIOB.

OCHOBHBIE  ITOHATHA: raJlOTeHYTJICBOAOPOABI,  pPEaKud  JJINMHHUPOBAHUS,  pPEaKIUU
HYKJICO(MIBHOTO 3aMELICHUSI.

6. CpaBHUTE pPEAaKUIMOHHYIO CHOCOOHOCTH MEPBUYHBIX, BTOPHUYHBIX, TPETHYHBIX aMHHOB. llpuBenunte
MIPUMEPBI XUMIYECKUX PEaKIni, XapaKTEePHBIX U Pa3HBIX TUIOB aMUHOB. OOBACHUTE BO3MOXHOCTh BCTYTICHHUS
B PEaKLUIO IUa30TUPOBAHUS apOMATHUYECKUX AMHHOB M IPEAJIOKUTE MEXAaHM3M AaHHOW peakuuu. IlonrBepaute
CBOHU BBIBOJIBI MPHUMEPAMHU XUMUYECKUX PEaKIHid, IPOTEKAIOIINX C BBIICJICHUEM a30Ta U Oe3 BbIIeIeHHs. AMUHBI.
Ousnveckre cBoricTBa aMHHOB. CTpoeHHe amu(aTHYecKuX M apOMaTHYeCKUX aMHUHOB. XWMHYECKHE CBOMCTBa
amMuHOB. OCHOBHBIE CBOWCTBA aMHHOB. AMUHBI Kak HykKIeo(wisl. Peakimu >1meKTpoHIBHOTO 3aMElIeHHS B
apoMaTU4YecKuXx amMuHax. Peakium aMUHOB € a30THCTOM KuCIOTOM. [[nasonueBbie coyid. Peakuum 3amenieHus
JMa3orpymnmbl. Peakiuy qua3oHUEBbIX COoNeH, MpoTeKaomux 0e3 BhIICTICHNUS a30Ta.

OCHOBHBIE TIOHATHS: AmuHbI, peaknuu 3JIeKTPOGUIBHOTO 3aMEIICHHS, PEAKIHs TUA30THPOBAHMS,
JTMa30HHUEBbIE COJIH.

7. YKaxuTe peaKkIHOHHBIC HEHTPHl B MOJICKYJaX aMUHOKUCIOT W TPUBEIUTE MPUMEPHl XUMHUYECKHX
peaxiuii, XapakTepHBIX U 3THX HeHTPoB. [IpoaHanmm3npyiiTe peakMOHHYI0 CIOCOOHOCTh aMHHOKHUCIIOT C TOYKH
3peHus uX aM(pOTEPHOCTH, TOKAKUTE C MOMOIIBI0 YPaBHEHUH XUMHYECKHUX PEAKINi 00pa30BaHMUsI MMOJIUTIETHIOB.
[Mpoananu3upyiiTe TUIBI CBS3EH, YYAaCTBYIOIIMX B 00Opa30BaHUM MEPBUYHOM, BTOPUYHOW, TPETHYHON CTPYKTYPHI
OENKOBBIX MOJIEKYH. AMHHOKUCIOTHL. CTpOeHHE aMHWHOKHCIOT. KHCIIOTHO-OCHOBHEBIE CBOWMCTBAa. XHWMHUYECKHE
CBOIiCTBa aMWHOKHCIOT. Peakiuum mo kapOokcmibHOW rpynme. Peaknmmm mo amuHorpynme. Knaccuduxariust
aMUHOKHCIIOT TIO0 CTpPOEHHI0 OokoBoro pamukana. Ilentuapl. OcoOEHHOCTHM CTPOEHUS MENTHIHOW TPYMIIBL.
HomunenTunel. benku. [lepBudnasi, BTopuiHasi, TpeTHUHAS, YeTBEPTUYHAS CTPYKTYypa OCIIKOB.

OCHOBHBIE TTOHATHA: aMUHOKUCTOTHI, NENTH b, IEPBUYHASI, BTOPUYHAS, TPETUYHAS, YETBEPTUUHAS
CTPYKTypa OEJIKOB.

8. Packpoiite =~ 0COOGHHOCTH  CTpPOGHHST  T'HIPOKCHUKAPOOHOBBIX  KHCJIOT.  YKaXKHTeE
PEaKIMOHHBIE IIEHTPHI B MOJIEKYJIaX THIPOKCUKApOOHOBBIX KHUCIIOT, MPUBEIUTE MPUMEPHl XUMHUECKUX PEaKIIUH,
XapaKTepPHBIX M ATHX UHeHTpOB. OOBACHUTE BO3MOMXHOCTh THIPOKCHKAPOOHOBBIX KHCIOT 00Opa30BHIBATh
nonmdGupbl — Ouopasnaraemble moauMepbl. [ HapokcukapOoHOBbIE KHCIOTHL. CTpoeHHe TUAPOKCHKapOOHOBBIX
KHCI0T. XUMHUYECKHE CBOMCTBA THPOKCUKAPOOHOBBIX KUCIOT. Peakiuu 1o kapOOKCHIIBHOM rpymme. Peakiuu mo
THAPOKCHIILHOM Tpymie. OTHOIIEeHuE o, f3, ¥, O-THAPOKCHKApOOHOBBIX K HarpEBaHUIO.

OCHOBHBIE IMTOHATUSA: ruapokcrkapOOHOBbIE KUCIOTHI, TIOIUIPUPHI.

9. Packpoiite MOHITHE YTIEBOABI, MPEIIOKUTE UX KITACCH(PHUKAIINIO Ha OCHOBE CIIOCOOHOCTH K TUAPOIIH3Y.
OOBsicHUTE CIIOCOOHOCTH K MyTOpAaTallid HEKOTOPBIX CaXxapoB, HAa MPUMEPAxX IIIIOKO3bI U MajbTo3bl. OOBsICHUTE
pasnuyue B PEAKUMOHHONW CHOCOOHOCTH WMKIMYECKMX W OTKPBHITHIX ()OpM caxapoB Ha mpumepe puOO3bl U
pubodypano3sl. OxapakTepu3yiWTe pPeaKIMOHHYI0 CIHOCOOHOCTh IOJMCAXapuIOB Ha MPUMEPE MOJydCHHUS
alleTaTHOrO BOJIOKHA M HUTPOLEIUTIONO3bL. YrieBonsl. Kiaccudukauus yrieBonoB. OTKpBITBIE (HOPMYIIBI,
NpPOCTpPaHCTBeHHAs! KOoH(purypanus MoHo3. Llukiamueckue ¢opmbl MoHOocaxapuaoB. llepcriektuBHbIE (QOPMYIIBI
Xeyopca. Kondopmanuu MoHocaxapumoB. TayToMepus MOHOCAXapHa0B. XUMHUECKHE CBOWCTBA MOHOCAXapHIOB.
Peaknnu mo ruApOKCUILHOM Tpyme. Peakimu mo kapOOHWIBHON TpyIine. Peakimu oKucIeHusT 1 BOCCTAHOBIICHUS
MoHocaxapu10B. [lonucaxapunbl. Kpaxmai, rimkoreH, nemnono3a. XUMUYECKHE CBOMCTBA LENITION036I.

OCHOBHBIE TTOHATUS: yrneBoabl, MyTapoTaIus, MoJIncaxapHibl.

10.[Tpoananu3upyiiTe PEaKIMOHHYIO CIIOCOOHOCTh MHUppoJia, THOGeHa H (ypaHa HA OCHOBE HX
3JIEKTPOHHOTO cTpoeHus. CBOI OTBET MOATBEPAUTE YPaBHEHUAMH XUMUYECKUX peakiuil. [lokaxkute B3anMOCBs3b
MPOCTENIINX MPEACTABUTENEH MATUWICHHBIX T'€TEPOIMKIOB Ha ocHOBe peakumu IOpweBa. ['eTeporuxindeckue
coenuHeHMs. [IATHUYNIEHHBIE TETEPOIMKIBI ¢ OXHUM rerepoaroMoM. CTpoeHHe NATHWIEHHBIX TeTepPOIHKIIOB,
COJIepIKaIllMX OJUH YPaBHEHUSIMH XUMHUECKHUX pPEaKLnil.

OCHOBHBIE TIIOHATUSA: nsaTuwieHHblE TETEPOLMKIBIL, OUPpos, TuHOdeH, QypaH, peakuuu
9EKTPOPUILHOTO 3aMEIICHUS, PEAKIINU HYKJICO(DUIHHOTO 3aMEIICHHSL.

11.PackpoliTe HOHATHE HYKICHHOBBbIC KHCIOThI. O0bsicHuTe paznuune crtpoerus JJHK u PHK Ha ocHoBe
CTPYKTYpPBI KX MOHOMEPHBIX 3B€HbEB — HYKJICOTUAOB. [IpoaHanu3upyiTe peakMOHHYIO CTIOCOOHOCTD MUPUANHA,



NUpUMHUANHA W MypUHA Ha OCHOBE HX JJIEKTPOHHOrO cTpoeHus. CBOW OTBET MOITBEPAUTE YpaBHEHUSIMHU
xuMudeckux peakuuid. HykneumnoBwsie kucnotel. Hyxkneotun. CrpoeHHe HYKICOTHIOB. XapaKTEpPUCTHUKA
CTPYKTYpPHBIX KOMITOHEHTOB HYKJICOTHJIOB: a30THCTO€ OCHOBaHHWE, MEHTO3a, PochopHas KUCIOTH. THIBI cBsA3ei
MEXKJy CTPYKTYPHBIMH KOMIIOHEHTaMHM. XapakTep M THUII CBA3M MEXAY HYKJICOTHIHBIMH 3BEHBAMM.
[llecTuuneHHble TETEPOLUKIL C OJHUM U ABYMs TeTepoaroMaMu. KHCIOTHOOCHOBHBIE cBoOMcTBa. Peakium c
37eTpopUIBHBIMH ~ peareHTaMd 10 aToMy a3oTa. Peakmuy 3ieKTpoQuIbHOTO —3amemmieHus. Peakiuum
HYKJICO(DMIEHOTO 3aMEeTIEHIISL.

OCHOBHBIE TIOHATHUA: HykienHOBBIE KHUCIOTHI, HYKJICOTHl, TJIUKO3UIHBIC CBS3H, CIOKHO3(UPHBIC
CBSI3U, LIECTUYIICHHBIE TETEPOLIMKIIBI.

3.2. XapakTepucTHKA 3aJaHMI{ /151 CAMOCTOSATEIbHONH PadoTHI 00yUYaAIOIINXCS
U MeTOAMYeCKHe PeKOMEeHIAlUHU 110 UX BbINOJIHEHUIO

B cnydyae nuceMmeHHOH (OpMBI CAadM roCyIapCTBEHHOTO 3K3aMEHA, HA HEro BBIAEISIETCS IO YEThIpex
akajgeMuuecKkux 4acoB. [locne 3aBeplieHHMs OTBETa WICHBI SK3aMEHAIMOHHOW KOMHCCHH, C pa3pelicHUsl ee
npezceaarens, MOTYT 3aJaBaTh MAarCTPaHTy JOTIONHUTEIbHBIC BOMIPOCHI, HE BBIXOJSIINE 3a MPEEIbl POrPaMMBI
rocyJapcTBEHHOr0 sKk3amMeHa. Ha oTBeT marucTtpaHta mo OMJIETY M BONPOCHI YWIEHOB KOMHCCHU OTBOIUTCS HE
6onee 30 wmunyt. Ilocme oObBsABIEHHS THpelcenaTesieM 3K3aMEHAMOHHOW KOMHCCHM OKOHYaHHs OIpoca
9K3aMEHYEMOr0, YJICHBI JK3aMEHAIIMOHHOM KOMHCCHU (DPUKCHUPYIOT B OLICGHOYHBIX JIMCTAaX OIECHKH 3a OTBETHI
9K3aMEHYEeMOT0 Ha Kbl BOIPOC U 0 UX COBOKYINHOCTHU. BrimyckHas kBanudukanronHas padora goynKkHa ObITh
HariedyaTaHa Ha CTaHJJAPTHOM JIHCTe Ticuell Oymaru B popmare A4..

Kaxxnas riaBa, a Takke BBEJCHHE M 3aKJIIOYCHHUE HAYMHAIOTCS C HOBOU cTpaHuIbl. HamMeHoBaHUS TiiaB,
paszenos, naparpadoB ciemyeT paciojiaraTb 110 LIEHTPY CTPOKU 0e3 TOUKH B KOHLE, 0e3 MOTYepKUBAHUS, OTACTISI
OT TEKCTa TPeMsl MEXCTPOUYHBIMH HHTEpBaniaMu. MIUIIOCTpUPOBaHHBIM MaTepuall CJEAyeT pacroyiaraTh B padote
HETIOCPEICTBEHHO TOCIIe TEKCTa, B KOTOPOM OHHU YIMOMHHAIOTCS BIEepBble. Ha Bce mimmocTpanuu JOKHBI OBITH
cchulku B pabote. WMinmroctpanun (4epTeku, rpaduKd, CXeMbl, TOKYMEHTBI, PUCYHKH, CHUMKH) JOJDKHBI OBITh
MPOHYMEPOBAaHBI M UMETh Ha3BaHU MOJ WLTOcTpanueil. Hymepanus wumoctpanuii JohkKHA OBITH CKBO3HOH 1O
BCEMY TEKCTY BBITYCKHOH KBAIM(UKAIMOHHOW paboThl. TaOmuipl B BBIMTYCKHOW KBaTM(HUKAMOHHOW padoTe
pacroiaralTcs HENOCPEACTBEHHO IOCIe TEKCTa, B KOTOPOM OHHU YIOMMHAETCsS BIEPBBIC, WINM Ha ClIEIyoUIeH
cTpanuue. Ha Bce TaOnuibl 1OJKHBI OBITH CCBUIKH B TeKcTe. Hymepanus Tabmui qomKHa ObITh CKBO3HOM 110 BCEMY
TEKCTY BBIITYCKHOM KBaJH(prKauoHHON paboThl. [1opsaKoBeI HOMEp TaOIHIBI IPOCTABISETCS B IPABOM BEPXHEM
yIily HaJ ee Ha3BaHMeM 1mocne cioBa «Tabmuma». 3aromoBok TaOnMIBl pasMmemiaercs Hax TaOnmunedl u
BBIPABHMBAETCS M0 LEHTPY CTPOKHU, TOUKA B KOHIIE 3ar0JIOBKA HE CTABUTCHL.

[utrpoBaHue pa3IMYHBIX HCTOYHHKOB B BBITYCKHON KBaJU(HUKaLIMOHHOW paboTe oopMiIseTcs CChUIKOM
Ha JIAHHBIA UCTOYHUK YKa3aHUEM €ro MOPSIKOBOTO HOMepa B OnOimmnorpadguyeckoM CIUcKe B KBaJIpaTHBIX CKOOKaX
nocye nUTaThl. B HEOOXOIMMBIX ClTydasix B CKOOKax YKa3bIBalOTCS CTPAHUIIBI.

bubmuorpaduueckuii  anmapar  BBIMYCKHOM — KBaNM(UKAMOHHONH  paboThl  NpEACTaBIAETCS
OoubrorpaduIecKuM CITUCKOM U OHOIHOTpaUIECKUMHU CCHUTKAM.

[Mpunoxenue odopmisieTcss Kak NpojobkeHne paboTbl. Kaxkaoe npuiiokeHHe HaYMHAETCS C HOBOH
CTpaHHMLIBI M HMMEET 3arojloBOK C YKa3aHHEM BBEpXy MOCpequHe cTpaHuubl cioBa «llpunoxkenue» u ero
o0Oo3nayenus: (apabckumu 1mppamu). Bce mnuctel paboTbl M NPWIOKEHHH aKKypaTHO —MOJIINBAIOTCS
(OpoIIIOPYIOTCS) ¥ EPEIUIETAFOTCS.

CrpaHUIBl BBITYCKHOW KBATM(UKAIIMOHHON pabOoThl, BKJIIOYAs TPHIOKEHUsS, HYMEPYIOTCS apaOCKUMH
mudpamu ¢ coOII0JIeHHEM CKBO3HOM HyMmepauuu. [1opsikoBbIii HOMEp CTpaHHLBI Pa3MELIAlOT 10 UEHTPY HIKHETO
TIOJISl CTPaHUIIBI.

OO0s13aTeTbHBIM AIIEMEHTOM BBITYCKHOW KBaJM(DUKAIIMOHHOW DPAaOOTHI SBISETCS TUTYIBHBIA nmcT. Ha
TUTYJIBHOM JINCTE YKa3bIBae€TCSl HAaMMEHOBAaHHE By3a M BBITyCKaromledl Kadeapsl, CIENHANbHOCTb, (QaMUIHS U
WMHHLIMAIIBl CTYIEHTa, TeMa JAUIUIOMHOM paboThl, ydeHOe 3BaHKe, (DaMUIIMS U WHULKAIBI HAYYHOTO PyKOBOJIUTEIIS.
TuTyIBHBIN TUCT BKIIFOYAETCS B OOLIYI0 HyMepaluioo. Homep cTpaHUIBI HA HEM HE CTaBHUTCSI.

3.3. TpeOoBanus Kk npeacTaBIeHUIO H 0OPMJICHHIO Pe3yJIbTATOB rOCyAAPCTBEHHOI0 IK3aMeHa H
BBINYCKHOI KBAJM(UKAIMOHHON padoThI

Tlopsiook noozomosxu u nposedenus 20Cy0apCmeeHH020 IK3AMeEHA.

locynapctBenHblil 5k3aMeH 1o HampasieHuio noArotoBkd 04.03.01 «Xumus» HpOBOAMTCS MO MECTY
HaXO0KAEHUS CTPYKTYPHOIO NOJpa3/iesieHUsl YHUBEPCUTETa, 8 UYMEHHO €CTECTBEHHOHAYYHOro (haKybTeTa Kadeapsl
«XuMuu 1 OWOJIOTHH», W MPUHUMACTCS TOCYIapCTBEHHONW 3K3aMeHannoHHON komuccueh (I'OK), yreeprkmaemoit
npuka3om pekropa PTCVY.

locynapcTBeHHBIN SK3aMeH AOJDKEH Hapsiay ¢ TpeOOBaHUSMH K COACPKAHHIO OTACIBHBIX TUCHUIUINH



YUUTBIBaTh Takke oOmmme TpeOOBaHUS K BBITYCKHHKY, MPELYyCMOTPEHHBIE 0Opa3oBaTeNbHBIM CTAHAAPTOM IO
JTAHHOMY HaIIpaBJIEHUIO TIOATOTOBKH.

NroroBsii rocyaapcTBEHHBII SK3aMEH MOYKET MTPOBOAUTHCS B YCTHOHM (popme 1o OmiieTaM, B MACEMEHHON
¢dopme nnu B popme TectupoBanus. Popma MpoBeeHHs TOCYAaPCTBEHHOTO SK3aMeHa yCTaHABIMBACTCS HAYYHO-
METOJUYECKHM COBETOM HAIIPABIICHUS MOATOTOBKH.

[IponomkuTenbHOCTh OTBETa W BpEeMs Ha IOATOTOBKY OIPENENsIeTCsl BBIMTycKaromeld kadenpoir (B
METOIUYECKUX Marepuaiax (akylbTeTa, ONPEAEISIONNX MPOUENYpPy MPOBEACHHUS IK3aMEHA) W YTBEPXKIAeTCs
CoBetom akynbrera. [Ipu nmpoBeeHHH rocy1apCTBEHHOTO dK3aMeHa JUIsl HOATOTOBKH K OTBETY OTBOAUTCS OJTUH
yac (60 muH.). {7151 yCTHOTO M3JI0KEHHUS OTBETA KaXK/bIil CTYACHT nonyyaet He MeHee 0,25 yaca (15 munyT). OTBeT
Ha KaXKOBIH BOMPOC JOIDKEH COJEPXKaTh pPa3BEPHYTHIE CBEACHHSA, ITOKA3bIBAIOIIME OOIIYyI0 U JCTaJbHYIO
OCBEIOMJIEHHOCTh BBIITYCKHMKA W TOTOBHOCTh NPUMEHMTH IOJY4YEHHbIE 3HAHUSA Ha mpakTuke. [Ipu oTBere Ha
KOHKDPETHBI BOMpoC Ouiera CTYASHT AODKEH MpPOJEMOHCTPHPOBATH MOHMMAaHHE MeECTa 4YacTHOTO BOIMpOca B
obmelt cucteMe MPOGUIHLHBIX MPEAMETHBIX W METOAMUSCKUX (ITeIarorundaeckux) 3HaHui. OTBETHI TOTOBATCS IS
W3JI0KEHUS B YCTHOM BHJIE, OCHOBHOE COJIep)KaHHe OTBETA M3JIAraeTcsl B MIChbMEHHOM BHJIE HA COOTBETCTBYIOIIEM
OJ1aHKe 0TBETA, KOTOPKIH 3aBEPSACTCS JIMYHOM MOIUCKHIO CTYICHTA.

[lepen rocymapcTBEHHBIMH 3K3aMEHAMH TPOBOAATCA 00s3aTeNbHBIE KOHCYJIBTAIIUH BBITYCKHUKOB II0
BOTIPOCAM YTBEPKAEHHON IPOTPaMMBI TOCYJapCTBEHHBIX 9K3aMEHOB.

OK3aMeHaIMOHHbBIE OWJIETBI COJIEpKAT 3 BOMPOCA: MEPBhIA U BTOPOIl BOIPOCH SK3aMEHALIMOHHOTO OMiieTa
— BOIIPOCHI KOMIUIEKCHBIE, OCBEIAIOIINE COIepKaHue 0a30BOY U BApUATUBHON YacTell MpodecCHOHALHOTO UK
JUCIAILTAH, TPETHI BOMPOC — MPaKTUKOOPHUEHTHPOBAHHBIA, BKIFOYAOIINN KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOE
3aJaHue.

Unenam »3K3aMEHAllMOHHOM KOMHCCHM MPEIOCTaBIsIeTCS MpaBO 3ajJlaBaTh BBIIYCKHMKAM BOIPOCHI,
Kacaroliecsl cofiepaHus Ouiera, a TakKe JOMOJHUTENHHBIE BOIPOCH, HE MMEIOIIHE MPSIMOTO OTHOIICHUS K
COJIEp’KaHUIO BOIMIPOCOB OMJIeTa, HO CBA3aHHEIE C MIPOrpaMMON 3K3aMeHa. B Tom cirydae, ecim CTyAeHT He TOTOB K
OTBETY Ha BCE BOINPOCHI OmiieTa, eMy HE MOXET ObITh MPEJOCTABICHO IpaBa MOBTOPHOTO TOIYYEHHS JIPYroro
HK3aMEHAIMOHHOTO OmieTa. B TakoM cirydae eMy BBICTABIIICTCS OIICHKA «HEYIOBICTBOPUTEIEHO» C 3aHECEHUEM B
HK3aMEHAIMOHHYIO BEIOMOCTh, MPOTOKON 3acenanus [ JK.

Ha rocymapcTBeHHOM 3K3aMeHe BBIITYCKHUK JOJDKEH MPOJAEMOHCTPUPOBATH HEOOXOIMMBINA U JOCTATOYHBIH
ypOBEHb TpodeccHOHATFHONH KOMNETeHTHOCTH. OTBET BBIMTYCKHHKA OIIGHUBAETCS MO CTETICHW PACKPBITHS HM
KOMIIOHEHTOB COJIEPKaHus TIOJTYYSHHOTO 00pa30BaHusl.

BrimyckHuKY, HE CAaBIIME TOCYJapCTBEHHBIN 3K3aMeH, K MPOXO0KICHHIO IMOCIIEIYIONNX TOCy1apCTBEHHBIX
WCTIBITAHUI HE JA0MYCKaITCS.

Pemenue o cooTBeTCTBUM YpOBHS M KauecTBa 3HaHWH cryneHTa TpeboBanusM PI'OC BO nmpunumaercs
wreHamu ['OK mocne oOcykIeHus: pe3ysibTaTOB OTBETOB IO dK3aMeHAMOHHBIM OmieraM. OIeHKa pe3yiIbTaToB
sk3aMeHa npoBoautcs ['OK B Teuenue 1 yaca mocie mpoBeeHUs 3K3aMeHa U oopmirseTcst mpoTokojaoM. OneHKH
3aHOCATCS B 3a4€THBIC KHIDKKH CTYJICHTOB, B IPOTOKOI 3aceaanusi [ DK u 0OBIBISIOTCS CTYJCHTaM.

[IpucyTcTBHE TIOCTOPOHHUX JIMII HA TOCYJApCTBEHHBIX AK3aMEHAaX JOIMYCKAETCS TOJBKO C pa3pelieHus
pexTopa By3a.

I'ocynapcTBeHHBIH 2K3aMEH MMPOBOAUTCS HE To3aHee 30 HIoHS.

He no3anee, yem 3a 30 xaneHmapHBIX AHEH MO IHSA MPOBEIEHMS TOCYJApCTBEHHOTO ATTECTAllMOHHOIO
UCIIBITAaHUS YTBEPKIAETCS PACIIMCAHUE TOCYJaPCTBEHHBIX aTTECTALIMOHHBIX MCIIBITAHUH, B KOTOPOM yKa3bIBaIOTCA
JIaThl, BpeMS M MECTO MPOBEJCHHS OK3aMEHOB M IMPEIPK3aMEHAIMOHHBIX KOHCYJIBTALMH TI0 BOIMpPOCAM,
BKJIIOUEHHBIM B IPOrpaMMy rOCyIapCTBEHHOrO 3K3aMeHa. PacnucaHue AOBOIUTCS 10 CBEIEHHs 00yYarolIuXxcs,
WIEHOB TOCYAAPCTBEHHBIX JK3aMEHAIMOHHBIX KOMHCCHUH M  aNeIUIUOHHBIX KOMHCCHH, CceKpeTapeil
TOCYJIApPCTBEHHBIX JK3aMEHAIMOHHBIX KoMuccuid. Ilpu (opMupoBaHMM pacrvicaHusi yCTaHABIUBACTCS INEPEPHIB
MEXJIy TOCYAapCTBEHHBIMH aTTECTAIIMOHHBIMHU HCIIBITAHUSAMHU TPOJIOJDKUTEIFHOCTRIO HE MEHee 7 KaJleHIapHBIX
JTHEH.

B nporpaMMHo-MeTotuueckoe obecrieueH e it KTOTOBOTO SK3aMeHa BXOJIAT:

- TporpaMMa HTOTOBOTO 3K3aMEHa, BKIIIOYAIOMIAasl COBOKYIMHOCTH 33/IaHW, NpeAHa3HAuYeHHBIX IS
NpEAbsBICHUS BBITYCKHUKY Ha 9K3aMeHe (PK3aMEHALMOHHBIE OMIIETHI, 3aa4l, TECTOBbIC 3aJaHusl, IPAKTUIECKUE
CUTYaIluu | JIp.);

- KpUTEPHUHU OLICHKH;

- METOINYECKUE MAaTEPHAIIbI, OIPEIEIIAIONINE MOPSI0K MOATOTOBKH U MPOLIEAYPY MPOBEACHHS SK3aMEHa.

[IporpaMmMa rocynapcTBEHHOr0 3K3aMe€Ha, COBOKYIHOCTH BONPOCOB M 3aJaHUM, MpeJHa3HAUYEHHBIX OIS
MIPEIBSIBICHNS BBIITYCKHUKY Ha 9K3aMEHE M KPUTEPHH MX OICHKH, pa3pabaThIBAIOTCS BBITYCKAIOIIMMHA Kadeapamu
Ha OCHOBE 00pa30BaTENBbHOIO CTaHJIApTa M SBISIOTCS CIUHBIMH JJIsi BCEX BBINYCKHWKOB. B mporpammy
TrOCYyJapCTBEHHOI'O JK3aMeHa BKIIOYAIOTCS Y4eOHble MAUCHMIUIMHBL, WX pa3feibl WIH TEMBI, KOTOpBIE



HETIOCPEJICTBEHHO (DOPMHUPYIOT TOTOBHOCTH BHIMYCKHUKOB (CIOCOOHOCTH) peliath 3aladdl MpoQecCHOHATHLHON
JIEATETLHOCTH.

[IporpaMMa HTOTOBOTO TOCYZApCTBEHHOTO JK3aMeHa TII0 HAIIPABJIICHUIO TOATOTOBKHA YTBEPKAAETCS
CoseTtoM (hakysbTeTa MO COTJIACOBAHUIO C HAYYHO-METOJUYCCKHM COBETOM HANPABJICHHMSI MTOATOTOBKH U €XKETOJTHO
paccMaTpuBaOTCSl HAYYHO-METOIUYECKUM COBETOM HANpaBICHUSI.

3.4. Kputepuu OlleHKH ToCy1apCTBEHHOI HTOrOBOM aTTeCTAlIMN

KpuTepusMu OlEHOK CTYICHTOB SIBIISIOTCS:

-YPOBEHb OCBOCHUS CTYJICHTOB Y4eOHOTO MaTepUaa;

-yMEHHS CTY/ICHTA MCIIOJIb30BaTh TEOPETUYECKIE 3HAHUS IIPH BHIMOJTHEHUN TPAKTUIECKIX 3a7ad;

-C)OPMHUPOBAHHOCTH 00IIE YICOHBIX YMEHHUIA,

-yMEHHUSl CTYJCHTa aKTHBHO WCIIOJb30BaTh JJIEKTPOHHBIC O00pa30BaTeNbHBIC PECYPCHl, HAXOIUTh
TpeOyromytocss HHPOPMAIHIO, U3yJaTh €€ U IPUMEHATh Ha ITPAKTHKE;

-000CHOBaHHOCTH W YETKOCTh M3JI0KEHHUS OTBETA;

-o(hopMIIcHHE MaTepraa B COOTBETCTBHU C TPECOOBAHUSIMH;

-yMEHHE OPHEHTUPOBATHCS B IMTOTOKE WH(GOPMAIIUH, BBIIEISTH TTIABHOE;

-yMEHHe YeTKO C(hOpMyIHpOBaThH MPOOIIEMy, MPEJIOKUB €€ pelIeHrne, KPUTHUECKH OICHUTH PEIIeHue U
€ro THOCJICICTRUS,;

-yMEHHE [T0Ka3aTh, IPOAHATM3UPOBATH aAJIbTCPHATHUBHBIC BO3MOXHOCTH, BAPUAHTHI JICHCTBHIA,

-yMeHHe c(popMHPOBATH CBOIO MO3HUITUIO, OLIEHKY U apTYMEHTHPOBATH €.

KpuTepuu oleHKH caMOCTOATEIBHON paOOThI CTYICHTOB:

OreHka «5» CTaBUTCS TOTJIA, KOTJa:

-CtyneHT cBOOOIHO MPUMEHSIET 3HAHUS Ha MTPAKTHKE;

-He nomyckaeT ommOOK B BOCTIPOM3BEACHUN U3yUYEHHOTO MaTepraa;

'CTYI[CHT BBIACIICT TIJIAaBHBIC IMOJIOKCHHA B HM3YUYCHHOM MAaTEpHaJIC W HE 3aTPYAHIACTCA B OTBCTaX Ha
BUJION3MEHEHHBIE BOIIPOCHI;

-CTyneHT ycBamBaeT BeCh 00beM IPOrPaMMHOTO MaTepraa;

-Marepuan ohopMIICH aKKypaTHO B COOTBETCTBUH C TPEOOBAHUSIMU;

Ouenka «4» CTaBUTCS TOT/Ia, KOT/a.

-CTyeHT 3HaeT BeCh N3yUeHHBIN MaTepHal;

-Ot1BeuaeT 6e3 0COOBIX 3aTPYJHEHUI Ha BOIIPOCHI MTPETIO1aBaTENS;

-CTyaeHT yMeeT MPUMEHATH TOJTy4YeHHbIe 3HAaHUS Ha TPAKTHKE;

-B ycnoBHBEIX OoTBeTax He JIOMYCKAeT CePhEe3HBIX OIMIMOOK, JIETKO YCTPaHSAET ONpeielieHHbIe HETOYHOCTH C
MTOMOIIIBIO JTOTIOTHUTENBHBIX BOIIPOCOB MPEIOaBATEIIS;

-Marepuan ohopMIICH HEAOCTATOYHO aKKYPATHO U B COOTBETCTBUH C TPCOOBAHUSIMU;

Ouenka «3» CTaBUTCS TOTIa, KOT/a.

-CtyneHT OoOHapy)XMBaeT OCBOCHHE OCHOBHOTO MaTepuaja, HO HWCIIBITHIBACT 3aTPYAHEHUS TPH €ro
CaMOCTOATCIIbHOM BOCIIPOMU3BEACHNUU U Tpe6yeT JOMOJHUTCIIBHBIX JOMMOJHAOIINX BOIIPOCOB MPETIOAaBaTCIIA;

-IIpenmountaer oTBEYATh Ha BOIIPOCH! BOCIPOM3BOISALIETO XAPAKTEpa M MCHBITHIBAET 3aTPYLHEHUS IIPU
OTBETax Ha BOCIIPOHU3BOISIINE BOIPOCHI;

-Marepuan ohopMIIeH HE aKKypaTHO WA HE B COOTBETCTBHUHY C TPEOOBAHUSIMU;

OrneHka «2» CTaBUTCS TOT/Ia, KOT/a.

-Y CcTyJieHTa UMEIOTCS OT/ENbHBIE MPEICTABICHUs 00 M3y4yaeMOM MarepHalie, HO BCe, )K€ OOJIbIasi 4acTh
HE YCBOCHa;

-Matepuan opopMIICH HE B COOTBETCTBHH C TPEOOBAHUSIMH.

3.5. TpeGoBaHus K CTPYKTYpe, coep:KaHUI0 U 0OpPMIIEHHIO
BBINYCKHOI KBAJM(PUKAIMOHHON PadoThI.
BrimyckHas kBannprkannoHHas paboTa JOHKHA BKITIOYATh:
*  TUTYJBHBIH JUCT (IpUIIOXKeHue 1);
* comepkanue (OrIaBICHUE);
*  BBEJ/ICHHUE;
*  OCHOBHYIO YacTb, COCTOSIYIO U3 TJ1aB (pa3aesoB), KOTOPBIE pa30nBaIOTCS Ha Mmoapa3eisl (maparpadsl);
*  3aKJIIOYEHHE, BKIIOYAIOIIEe KPAaTKOE M3JI0KEHUE OCHOBHBIX PE3YJIbTAaTOB PaOOTHI, BHIBOJIBI, OOOOIICHHbIE
PEKOMEHIAlIMN ¥ BO3MOKHBIE MTEPCIIEKTUBEI TaTbHENUIIIETO H3YUEHHS TEMBI;
*  CIIHCOK MCTOYHUKOB M JIUTEPATYPHI;
*  mpunoxeHus (Ipu HEOOXOIMMOCTH).



OCHOBHBIMH TPEOOBAaHHUSAMH K BBIITYCKHOW KBATN(UKAIIMOHHONW PadOTe SABISIOTCS:
*  YETKOCTH M JIOTHYECKasi TOCIIeA0BaTEIbHOCTh H3JI0KEHHS MaTeprana;
*  KpPaTKOCTh M TOYHOCTb ()OPMYJIMPOBOK, UCKIIIOYAOLIAs BO3SMOXKHOCTh HEOJHO3HAYHOTO UX TOJIKOBAHUS;
*  KOHKPETHOCTH M3JIOKEHUS MOyYSHHBIX Pe3yIbTaTOB, MX aHAIH3a U TEOPETUIECKUX MOJO0KEHU;
*  00OCHOBAaHHOCTH BHIBOJIOB, PEKOMEHIAIMHA U TIPEIITIOKCHUH.

OO6mwmii 00eM BBITYCKHOM KBAJIM(UKAIIMOHHOW pabOThI COCTABISET: 1O MporpaMMaM OakanaBpuara - 50-
60 cTpaHUI KOMIBIOTEPHOTO HAOOPA.

PaGora BeITONTHACTCS HA OTHOM CTOPOHE CTAHMIAPTHBIX JINCTOB Oymaru (opmara A4.

Hywmeparnus 11cToB CKBO3HAsI, paciosaraeTcsi BHU3Y € IPaBOW CTOPOHBI JIUCTA.

Kaxnprii paszmen paboTsl (BBEACHUE, IIaBbl, 3aKIIOUCHNE) HAUNHAIOTCS C HOBOM CTPAHHMIIBI, @ TIOAPA3ICIIbI
(maparpadsr) pacrmonararoTcs ApYyT 3a APYTOM.

3arojoBKU CTPYKTYPHBIX 3JIEMEHTOB OCHOBHOI 4acTH LIEHTPYIOT OTHOCUTEIBHO BEPXHETO MOJIA.

Hymepauusi rmaB ckBo3Has, HyMmepanus MoApasfenoB (maparpadoB) CKBO3Hass B IpefeiiaX TIJIaBbl
BBIITYCKHOHN KBaJTM(PUKALIMOHHON paOOTHI.

BeinmyckHast kBangukanoHHas pabora nedaraercs yepes 1,5 marepBana mpudrom Times New Roman,
pa3smep mpudra - 14 nt. [Toss: BepxHee 1 HUXKHEE - 2 CM, JIEBOE - 3 ¢M, TIpaBoe - 1,5 cM.

CraTucTHUYECKUE JaHHBIE, IPUBOAUMBIE B paboTe, 0pOPMIISIOTCS B BHJIE TAOIHIL, Tpa(UKOB, qHarpaMMm.

Bce mpuBoauMbie B TEKCTE BBIMTYCKHOM KBaIM(HUKAIMOHHON pabOThl CCBUIKM Ha TOKYMEHTBI, KHUIH,
JKYpHaJbl, Ta3€THBIE CTATbU U T.II. 00A3aTEIBHO TOJDKHBI UMETh YKa3aHHUE HAa UCTOYHUK, B IPOTUBHOM CIIydae OHU
CUHUTAIOTCH IJIaruatoM, CChbUIKHM Ha MHTCPHET-PECYPCHI AOITYCKAIOTCA, HO C YKAa3aHUCM JAaThl O6paHleHI/IH U TIOJTHOM
CCBUIKOW Ha ajpec.

Ccpuky 0OpMITSIIOTCA B CISAYIOIIUX CIyYasx:

*  TIpU HUTHPOBAHUM JOKYMEHTOB WJIM aBTOPCKUX PadoT;

* TP U3JI0KEHHUU COJICPKaHMS JOKYMEHTOB MM aBTOPCKUX padoT;

*  IIpU UCIIOJB30BAHUM OPUTHHAIBHBIX MBICIICH WM UAEH IPYTUX aBTOPOB;
*  TIpW KCTIOJB30BaHUM LUGD, PAKTOB U3 PA3TUUHBIX UCTOYHUKOB.

He tpeGyroTcst cChIIKM HAa UCTOYHUKH, IIPUMEPHI WIN JIpyTHe JaHHbIE, IOJyYCHHbIE aBTOPOM BBIITYCKHOM
KBaJTM(PUKAIMOHHONH pPabOTBl B PE3yNIbTaTe CaMOCTOSTENBHBIX MOJICUETOB, COIMOJIOTUYECKUX HCCIIETOBaHUH,
CaMOCTOATECIIbHBIX BBIBOJOB U T.II.

Crnucok JuTepaTtypbl AOJDKEH COAEp)KaTh NEpedeHb NEHCTBUTENBHO HCIOJIb30BAHHBIX NPU HAMUCAHUH
BBIITYCKHON KBaJIM(PUKAMOHHOH paboThl MCTOYHHMKOB. CIHMCOK BCEH LUTHUPYEMOH JHMTEpaTypbl NMPUBOAWUTCS B
andaBUTHOM MopsijiKe (CHAa4aj a OTEYEeCTBEHHBIE aBTOPHI, 3aTeM 3apyOeKHEIC).

[Ipu cocrapnennn Oubmorpaduyueckoro onucanus Heooxoaumo cienosath [OCT 7.12003; TOCT 7.82-
2001.

[IpunoxxeHuss B BBIMTYCKHOW KBAJTU(HUKAIMOHHOW paboTe OGOPMIIIOTCS Kak ee MPOAOJDKEHHE Ha
MOCJIETHAX CTPAaHHUIIAX, pacroiaras B MOPsIJIKE CChUIOK B TeKkcTe. Kakaoe npuoxkeHne cieyeT HaUnHATh ¢ HOBOH
CTpaHHMIIBL, C YKA3aHHEM B BEPXHEM IPaBOM YTy CTpaHHIbI cioBa «[IpuitoskeHne» u ero 0003HaYeHHE.

3.6. Penensuposanue u noaroroska BKP k 3ammure

[Mocne 3aBepreHUs] TOATOTOBKH OO0YYAFOIIUMCS BBITYCKHOW KBalM(PHUKAIMOHHONH pabOThl PYKOBOJIUTEH
BBIITYCKHOHN KBaMM(pHUKaLMOHHON paboThl MpeAcTaBiseT Ha Kadeapy OoT3bIB 0 pabore 0Oydaromerocs: He Mo3/aHee,
YyeM 3a 5 KaJeHAApHBIX JHS JI0 3alUThI BBITYCKHOM KBalIH(PUKaIuOHHON paboThl (IpUIoKeHHE 2).

B oT3BIBE HayYHOTO PYKOBOAUTENS JOIHKHO OBITh OTPAXKEHO CIIEAYIOIIEe:

*  aKTyaJIbHOCTb U HOBH3HA TEMBI;

*  COOTBETCTBHE COAEP)KaHHS PaOOTHI TEME;

*  CTENeHb CAMOCTOSTEILHOCTH PACKPBITHS TEMBI,

*  YpPOBEHb TEOPETUUECKOU pa3pabOTKH TEMBI,

*  JIOTUYHOCTb, YETKOCTh, IPAMOTHOCTbH M3JIOKEHHS MaTepHara,;

* 000CHOBAaHHOCTH U HOBH3HA BHIBOJIOB;

*  [pakTHYecKas HEHHOCTH MOJYYEHHBIX pPe3yJIbTaTOB;

*  COOTBETCTBHE IpaBUIaM OQOPMIICHNUS;

* uMmeromyecs B paboTe 1 OTMEUEHHBIE paHee HEJJOCTATKH, HE YCTPaHEHHBIE 00yYalomuMcs;

* OIICHKa KadecTBa pabOThl 00ydYaromerocsi B MEpUO I MOATOTOBKU BBITYCKHON KBalIH(UKAMOHHOW paboThI
Y COOTBETCTBHUE PabOTHI TpeOOBaHUAM (ellepatbHOr0 TOCYAapCTBEHHOTO 00pa30BaTebHOIO CTaHapTa.
Taxoke MoryT OBITP JaHBl PEKOMEHIOALMH K MyOnuKanmuu palboTbl, BHEAPEHHIO €€ PEe3yJIbTaToB,



NpeACTaBICHUIO pabOThI HAa KOHKYPC.

OO6yuaromuecs: MPeACTABISAIOT BBHIOIHEHHBIE BBITYCKHBIE KBaTU(QHUKAIUOHHBIE pabOThl Ui MPOLEAYPHI
Npe/3aIUThl Ha 3aceJaHUN Kadephl.

B noxmaze momKHBI OBITH OTpaXkeHBI pe3yJIbTaThl MPOBEACHHOTO UCCIIEIOBaHNUs, pa3paboTaHHbIE aBTOPOM
PEKOMEHAINH U TPEAJIOKEHUS, BEIBOABI, KaK MO OTACIBHBIM pe3yJbTaTaM HCCIeJOBaHUsl, TaK U 3aKIIOYHTEIILHbIC
(uToroBeie). B pedepare mpuBOASITCS OCHOBHBIE WILTFOCTPATHBHBIC U ITU(POBBIC MaTEPHAIIEL.

B memnsix HemomyieHHs Iiariata ¥ 3aUMCTBOBAHWI HCTOYHHKOB 0e3 yKa3aHWS aBTOPCTBA, a TaKKe C
LENBI0 TOBBIIICHUS] KayecTBAa HAayYHBIX Pa0OT CTYJEHTOB 3aBEpLICHHAS BBIMYCKHas KBajdu(uKaluoHHas padoTa
JOJDKHA TIPOWTH KCIIEPTU3Y UYepe3 CUCTEMY MPOBEPKH «AHTH-TIardat». [IpoleHT OpUrHHaTIbHOCTH BBITYCKHON
KBaJIM(UKALIMOHHOMN pabOThI JOJDKEH COCTABIATh He MeHee 20%.

BrimyckHple  kBamMQUKanMOHHBIE paboTbl 1Mo 00pa3oBaTeNbHBIM MporpaMmMaM OakalaBpuaTa H
CHENHANNTETa MOAJICKAT BHEIIHEMY PELICH3UPOBAHHMIO.

Jlns mpoBeJieHHsT BHEIHETO PEICH3UPOBAHUS BBITYCKHAs KBaMH(UKAIMOHHAS paboTa HAmpaBisieTCs
kadempoit OJHOMY peIeH3eHTy U3 YHUCIIA JIALL, He sBIstomnierocs padotaunkom PTCY.

Brimycknast kBanudukanmonHas pabora IoJbKHA OBITH TepeJaHa PEleH3eHTy He mo3aHee yem 3a 10
KaJICHAAPHbBIX JHEH JI0 JTHS 3aIIUTHI.

PenieH3eHT NPOBOAMT aHAIM3 BBIMYCKHOW KBATU(QHUKANMOHHOW pPabOTHl W TPEJACTABISCT MHChMCHHYIO
PElEH3HUI0 Ha YKa3aHHYI0 pa0oTy (mpuiioxeHue 3).

B perieH3un Ha BBIMYCKHYIO KBATH(UKAIIMOHHYIO paboTy MOIKHO OBITh OTPAXKEHO Cieaylomiee:

*  aKTYaJIbHOCTh M HOBU3HA TEMBI;

*  COOTBETCTBHUE COIEPKaHUS pabOTHI TEME;

*  000CHOBaHHOCTbH CTPYKTYPHI paOOTHI,

*  JIOCTATOYHOCTh UCTOUYHHKOBOW 0a3bl;

*  000CHOBaHHOCTH U30pPAHHOW METOAUKY;

*  YpOBEHb TEOPETUUCCKOW Pa3pabOTKH TEMBI,

° JIOTUYHOCTD, YETKOCTh, I'PAMOTHOCTD M3JIOKCHUA MaTCpualia,
*  00OCHOBaHHOCTH U HOBH3HA BHIBOJIOB;

*  IIPaKTUYECKas LICHHOCTH IIOJYYEHHBIX PE3YJIbTATOB;

*  JIOCTOMHCTBA W HEJOCTATKU paboTEHI;

* YpOBEHb COOTBETCTBHUs pabOThl TpeOOBaHUAM (eepPaTbHOrO TOCYAAPCTBEHHOrO 00pa30BaTEIHHOTO

CTaHJapTa;

* mpejajaracMas OICHKA 32 BBITYCKHYIO KBATH(PHUKAIMOHHYIO Pa0oTy.
OOy4aronuiics T0KEeH ObITh 03HAKOMJICH C OT3BIBOM U PEICH3MEH HE MO3Hee YeM 3a 3 KalleHTapHBIX
JTHSI JTO JTHS 3alIMThI BBIITYCKHON KBaTH(PUKAIIMOHHON pabOThI.

BeimyckHast kBamudUKaNMOHHAS paboTa, OT3BIB W PEUCH3MsS MEpelaloTcs B TOCYAapPCTBEHHYIO
JK3aMCHAIMOHHYI0 KOMHCCHIO HE TO3JHEe 4YeM 3a 2 KalleHIApHBIX JHS J0 JHS 3alUThl BBITYCKHOM
KBaJTM()UKAIMOHHOHN paboTHI.

3.7. 3amuTa BBINYCKHOI KBATH(PUKAIIMOHHON PadoThI

3ammra BBITYCKHON KBaNIM(UKALMOHHON pabOThl MPOBOAMTCS TOCYAapCTBEHHBIMU SK3aMEHAIMOHHBIMHU
KOMUCCHSIMH B LENIAX:

* ONIpEJENeHUs COOTBETCTBUS PpE3yJIbTAaTOB OCBOEHMS OOydyaroIlluMCs OCHOBHOM 00pa3oBaTebHOM
porpaMMsbl TpeOOBaHUAM (eaepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa;

* TPOBEPKH KadyecTBa ITOATOTOBKM BBIMYCKHHMKOB, YPOBHS HMX IOATOTOBIEHHOCTH K CaMOCTOSTEIbHOU
npohecCHOHANBHOMN EATENbHOCTH, YMEHHUS BECTH ITyOIMYHBIE ANCKYCCUH W 3alUIIATh HAYYHbIE UICH.

K 0CHOBHBIM KpUTEpHSM OLIEHKH BBIITYCKHOH KBaIH(PUKAIMOHHON pabOThI Ha 3alUTE OTHOCSATCA:

* 00OCHOBaHHOCTb AaKTYaJIbHOCTH TEMBI, COOTBETCTBHE COJEpXaHUS paboThl ILelsIM M 3ajadam
UCCJIC/I0BAHNS;

*  CaMOCTOSITENBbHOCTB, JOTMYHOCTD U 3aBEPIIEHHOCTD PAOOTHI;

* [IOJIHOTA KPUTHYECKOTO aHajJW3a HCTOYHUKOB W JIMTEPATYpbl Pa3lIUYHBIX THUIIOB, BKIIIOYas Hay4HYIO
JUTEpaTypy, B TOM YHCIE M Ha MHOCTPAHHBIX s3bIKaX (IpW HAJMYUH), MaTEpUAIOB IMEPHOINYCCKOU
neyaTd, HOPMaTHBHBIX TOKYMEHTOB (IIPY HAJTHYHUH);

* YpOBEHb CHCTEMATH3ALMM TEOPETHUUECKUX M IPAKTUYECKUX 3HAHMM IO TeMEe HCCIEIOBAHUS, KayecTBO
MPUMEHEHUS UX AJIS pelleHNs KOHKPETHBIX UCCIEA0BAaTENBCKUX 3a/1a4;

* OpUTHHAJIBHOCTH MPOOJEMATHKH HCCIIEA0BATEIbCKON pabOThl, ypOBEHb HCIOJIB30BAHHUS COBPEMEHHBIX



METO/IOB MMO3HAHUS
* HaJIM4yhe 00OCHOBAHHBIX MPAKTUYCCKUX PEKOMEHIAIUH, CICIaHHBIX HUCXOJI U3 MOJTYYCHHBIX PE3yJhTaTOB
WCCIIEIOBATEIIbCKON AEATENHbHOCTH, WX CBS3b C TEOPETUYECKHUMH IIOJIOKEHUSIMH, COOTBETCTBHE
MOCTABJICHHBIM IICJISIM U 3aJlayaM paboThI;
* [OHUMAaHHUE aBTOPOM B3aUMOCBSI3H MPOBEICHHOTO UCCIECIOBAHUS U MONTYYCHHBIX PE3YJILTATOB C OCBOCHHOU
UM 00pa3oBaTeILHOM MPOTPaAMMOIi;
* ypOBeHb C(HOPMUPOBAHHOCTH KOMIICTCHIIMA B COOTBETCTBHH C TPeOOBaHUSAMH 00pa3oBaTeIbLHOIO
CTaH/apTa M0 COOTBETCTBYIONIEMY HAIPABJICHHIO ITOATOTOBKH (CIIEIHAIIEHOCTH) BHICIIIETO 00Pa30BaHMS;
* MPaBMJIBHOCTH U aKKypaTHOCTH O(hopMIIECHHUS.
B xone mporienyphl 3alIMThI BHITYCKHON KBAJTU(UKAIMOHHOW pabOThI TaKXkKe OlEHUBACTCS 00IIeH YPOBEHb
KyJBTYpPbI OOIIEHN 00YyYaromIerocsi ¢ ayIMTOPUEH, yCTHOE M3JI0XKEHHE PEe3yIbTaTOB CBOCH pPabOThI, MPUMEHEHHE
3JICKTPOHHO-MH(POPMALIMOHHBIX CPEJCTB ISl MPESICTABICHUS PE3YIbTATOB UCCIICIOBAHMSL.

4. Oco0eHHOCTH 3aIIUTHI BHIMYCKHON KBATH(PUKANMOHHOMI
padoThI TMLAMH € OrPAHMYEHHBIMH BO3MOKHOCTSIMM 310POBbSI

Hnst obydaromuyxcss M3 4HCia JIMI ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI 3aIlUTa BBIMTYCKHBIX
KBATM(UKAIMOHHBIX pabOT TPOBOAUTCS C YYETOM OCOOEHHOCTEH WX TICUXO(HU3UYECKOTO Ppa3BUTHUA, WX
MHIMBUAYaJIbHBIX BO3MOXKHOCTEH U COCTOSIHMSA 370POBBsI (Aajiee - HHANBUAYAIbHBIE OCOOCHHOCTH).

[Ipu npoBemeHWH 3alIMTHl BBHIMYCKHBIX KBaTH(UKAIMOHHBIX pPaldOT obecreunBaeTcs COON0eHHE
CIIeTYFOIINX O0IMX TpeOOBaHUM:

* T[POBEICHUE 3aLIMTHl ISl JIML C OrPAaHUYECHHBIMH BO3MOXKHOCTSMH 3JOPOBbS B OIHOH ayIUTOpUH
COBMECTHO C JPYIHMMH OOY4YalOLIMMHUCS, €CIIM 3TO HE CO3JaeT TPYAHOCTEH Ui JIUI] ¢ OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/10POBbSI U IPYTUX 00yYarOIUXCS MPH [IPOBEACHUH 3aINTHI;

* MPUCYTCTBHE B ayIWTOPUU AaCCHUCTEHTa (ACCHCTEHTOB), OKAa3bIBAIOLIET0 JMIAM C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH  37I0POBbSI HEOOXOAMMYI0 TEXHHYECKYI0 TIOMOIIb C YY€TOM HX HWHAWBUAYaATbHBIX
0COOCHHOCTEH;

* [OJIb30BaHHWE HEOOXOAMMBIMH JIMIAM C OIPAaHMYCHHBIMH BO3MOXXHOCTSMH 3/10POBbSI TE€XHHYECKUMH
CpeJICTBaMU MPH MPOXOXKJACHUH 3alIUTHI C YIETOM MX HHAMBUIYAIBHBIX OCOOCHHOCTEH;

[lo nmrcbMeHHOMY 3asIBIICHHIO JIMLA C OIPaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbS MPOAOJIKUTEIBHOCTh
€ro BBICTYIUICHUS TIPH 3aIIUTE BBITYCKHOM KBaJU(HUKALMOHHONW pabOThl MOXKET OBITh yBeJIMUeHa He OoJiee ueM Ha
15 MuHyT.

JIuio ¢ orpaHUYEHHBIMH BO3MOKHOCTSIMH 37I0pPOBBSI HE TIO3[JHEE YeM 3a 3 Mecsla JI0 Hadalla poBeICHUs
roCyJapCTBEHHOW MTOTOBOM aTTeCTallM MOAAeT JeKaHy (aKyJbTeTa MUCbMEHHOE 3asBJICHHUE O HEOOXOIMMOCTH
CO3JIaHMA ISl HETO CHENUABHBIX YCIOBUH MPH MPOBEICHUH 3allIUThI BHITYCKHOW KBaTHM(HUKAIIMOHHOW paboTHI C
yKa3aHHEM ero WHIWBHIYAIBHBIX OCOOCHHOCTEW. A 3asBICHHIO MPUIAralOTCs JOKYMEHTHI, MOJITBEPKIIAIOIINE
HaJIM4ie y OOy4Yarolerocss WHAUBUIYAIbHBIX OCOOCHHOCTEH (MPH OTCYTCTBHM YKa3aHHBIX JJOKYMEHTOB B
OpraHM3aIlNN).

B 3asBieHnn nuIo ykaspBaeT Ha HEOOXOJUMOCTh (OTCYTCTBHE HEOOXOAMMOCTH) IPUCYTCTBHS aCCUCTEHTA
Ha 3alUTe BBITYCKHON KBaIM(PUKALIUOHHON paboThl, HEOOXOIUMOCTh (OTCYTCTBHE HEOOXOJMMOCTH) YBEITUUCHHS
NPOIOJDKUTENIEHOCTH BPEMEHH €0 BBHICTYIICHHS.

5. CHUCOK YUYEBHOM JINTEPATYPHI U THOOPMAIIMOHHO METOJUYECKOE
OBECINEYEHHUE JUCHUIIJINHBI
5.1. OcHoBHasl TUTEpPaTypa

1. OOmas wu Heopranmueckas xumus: yuyeOHMK i By3oB/ O.T.Oranecsn, B. A.Ilomnkos,
JI. . llep6akora, A. K. bpenb; mox penakiueit 3. T. OranecsiHa. — 2-¢ 3., nepepad. u jgorn. — MockBa:
WznarensctBo KOpaiir, 2023. — 558 c.

2. Xumusi osnemMeHToB: y4yeOHMK ansi By3oB/ O.T.Oranecsn, B. A.Ilomkos, JI. . llepbakona,
A. K. bpens. — 2-e u3zj., nepepad. u gon. — Mocksa: M3aarensctBo FOpaiit, 2023. — 316 c.

3. @wsnueckas u KowtouaHas xumus. B 2 4. Yacte 1. Ousuueckas XuMus : y4eOHHK OIS BY30B /
B. 1O. Kontoxos [u mp.] ; mox penakuueii B. 10. Konroxosa, K. U. TlonoBa. — 2-¢ u3j., ucmp. u jgon. — Mocksa :
WznatensctBo FOpaiit, 2023. — 259 c.

4. KynpsmeBa, H.C. ®dusnueckass W KOJUIOWAHAS XUMHUS: Y4eOHMK W TIPaKTHKyM s By30B/
H. C. Kynpsiesa, JI. I'. BounapeBa. — 2-e u3n., nepepab. u momn. — Mocksa: UspatensctBo FOpaiit, 2023. —
379 c.

5. Kasun, B. H. ®usnueckas xumust: yueOHO€E TOCOOHE IS CPEeIHETO MPOoheCCHOHAIBHOT0 00pa3oBaHus /
B. H. Kazun, E. M. Ilmucc, A. U. PycakoB. — 2-e u3n., ucnp. u gon. — Mocksa: U3garensctBo FOpaiit, 2023, —



182 c.

6. bopucos, A. H. Ananutuueckas xumus. PacueTsl B KOJMYECTBEHHOM aHaNM3e : yYeOHUK M MPAKTHKYM
Uit cpeaHero mpodeccuoHanbHoro obpasosanus/ A. H. Bopucos, WU. 10. TuxomupoBa. — 3-¢ u3m., UCHOp. U
nor. — Mocksa : U3narensctBo FOpaiit, 2023. — 153 c.

7. Ananutuyeckas Xumus: ydeOHoe mocobme s By3oB/  A. U. Amapues, [. K. Jlynenko,
T. I1. Anekcauaposa, A. A. KazakoBa. — 2-¢ u3z., uchp. u gomn. — Mocksa : UsnarenscTBo Opaiit, 2023. —
107 c.

8. Kiroes, M. B. Opranuueckas xumus : yaedHoe nocodue 1y By3os / M. B. Kioes, M. I'. A6aynnaes. —
Mocksa : M3narensctBo FOpaiit, 2023. — 231 c.

9. Horokmanosa, A. JI. Opranudeckas, Ouojorudeckas U (GU3KOUIOUAHAS XuMus. [IpakTUKyM: ydeOHOe
nocobue st By30B /A. JI. HoBokianoRa. -2-e u3Jl., ucmp. u aoi. -Mocksa: M3narensctso FOpaiit, 2023. - 222 c.

10.Bepaues, A.D., A6nyxonukoBa IL.H. IlpakTukym mo KomgouaHo#W XxuMum: ydeObHoe mocodme. — /A.D.
bepnues, I[1.H. Abayxonukosa. - [lymante: PTCY, 2023. — 224 c.

11.bepaues, A. D. OOmmas u HeopraHu4eckas XUMUS: JTaO0OpaTOPHBIN mpakTUKyMm [Tekcrt] : y4el.-mpaxT.
nocoOue AJsl CTYIGHTOB XHMM., OMOJI. HallpaBlieHWH, a TaK)Ke Marucrpantam u acnupantam / A. O. bepaues, H. A.
AwmunoBa ; pea. B. M. Matsees ; Poc. - Tajxk. (cnaBss.) yH-T. - Jymian6e : [6. n.], 2022. - 366 c.

12.lyxwun, E. J. Komnongnas xumus [Tekcr] : y4ueO. IUisi CTYyIEHTOB BY30B, OOYYAIOMIUXCS IO CIIEIl.
"Xumus" u Hanpaenenuro "Xumus" / E. J1. lllykun , A. B. [lepuos, E. A. Amenuna . - 7-¢ u31., UcHp. ¥ oM. - M. :
HOpaiit, 2021. - 444 c.

13.3aiitieB, O. C. Xumus [Tekct] : y4e0. UId CTYAEHTOB BY30B, OOydJalomMXCSA IO €CTECT. - Hayd.
HanpasieHusM U criert. / O. C. 3aiiues. - M. : FOpaiir, 2021. - 470 c.

14.Bopucos, A. H. Ananutndeckas xumus. PacueTsl B KOJIMUECTBEHHOM aHajm3e [DIEKTPOHHBIN pecypce] :
y4e0. v MPaKTUKYM JUT MpuKiIagHoro 0akanaBpuara / A. H. bopucos, U. FO. Tuxomuposa. - 2-e u3n., HCIIp. U AOTL.
- M. : IOpaiiT, 2019. - 119 c. Pexxum gocrtyma: https:/www.biblio-online.ru

15.Hukuruna, H. I'. Ananutudeckas Xumus W (U3UKO-XMMHUYECKHE METOABI aHaiuu3a [DIIEeKTPOHHBIN
pecypc] : y4e0. u nmpakTUKyM Ut akageM. OakanaBpuara / H. I'. Hukutuna, A. I'. bopucos, T. . Xaxanuna ; pen.
H. I'. Hukutnra. - 4-e usn., nepepad. u mpom. - M. : FOpaiit, 2019. - 394 c. Pexum nmoctyna: https://www.biblio-
online.ru

16.AnuxonoBa, C. [[x. Opranuueckas xumus [Tekcrt] : yue6. nocobue / C. Ix. AnuxoHosa ; Poc. - Tamk.
(cnaBsin.) yH-T. - lyman6e : [6. u.], 2021. - 155 c.

17.T'aBponckas, 0. HO. Kommommmas xumus [Tekct] : y4eb. W NpakTUKyM IS CTYJIEHTOB BY3O0B,
00yJarouMXxcs Mo eCTeCTB. -Hay4. Hanpas. u crell. /0. H0. 'aBponckast, B. H. ITak. - M.: FOpaiir, 2021. - 287 c.

18.Komnoungnas xumus. Ilpumepsr n 3amaum [Tekcr] : y4yeO. mocoOue it CTYIEHTOB-OakaiaBpOB,
oOyyaromuxcsi [0 HampaBiIeHUs M noAror. "Xumuueckass TexHojiorusa", "buorexnonorusa", "OHepro-u
pecypcocOeperaroime npouecchl B XUMUYECKOH TexXHOIOornu, Herexumun u OuorexHosoruu / B. @. Mapkos [u
ap.] ; Ypan. ®enep. yu-t um. b. H. Enbninna. - M. : FOpaiir, 2021. - 186 c.

19.BepaueB A.D. ®usznyeckas xumus: yaebHoe nocodue /A.D.bepanes. — Jymanbe: PTCY, 2021. — 171 c.

20. AnekcanmpoBa D.A. Heopranmueckast xumusi. TeopeTHUeCKUE OCHOBBI M J1a00PaTOPHBIN MPAKTUKYM:
yuebnuk. M3na-cto "Jlanp". ISBN 978-5-8114-3473-2.
2019. C. 396.

21. T'ameeBa O.C. ®dusnyeckas W KOJUIOMIHAs XUMUs: ydeOHoe mocodue. WMznmarensctBo "Jlamp". ISBN
978-5-8114-3715-3. 2019. C. 328.

22. T'ameeBa O.C. COOpHHMK 3ajjay W YNpaKHEHHH MO (HU3NYECKOHM M KOJUIOMIHOW XUMHHU: ydeOHOe
nocoowue. M3narenscto "Jlans". ISBN 978-5-8114-2453-5. 2018. C. 192.

23. Tapxop K.}O. O6mass u HeopraHuueckas XuMus. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC PEAKIIMUA U
XuUMH4eckoe paBHoBecre. COOpHUK 3ajaHuil 1 BapuaHTOB: yuyeOHoe nocobue. Uznarenscrro "Jlanp". ISBN 978-5-
8114-3302-5. 2019. C.80.

24. Xumuueckas TEXHOJIOTHS HEOpraHWYeCKHUX BelecTB: ydeOHoe mocobue. AxmeroB T.I'., Byceirun
B.M., l'aiicun JI.IT'., AxmeroBa P.T. U3narensctso "Jlans". ISBN 978-5-8114-3882-2. 2019. C. 452.

25. T'anoukun A.U., AnanpmHa WU.B. Oprannueckas xumus: yueOHoe mocoOue. M3patensctBo "JlaHb'.
ISBN 978-5-8114-3579-1. 2019. Tom 1-4. C. 436.

26. Bepmmnun B.U., Bnacosa U.B., Hukudopora M.A. Ananutrueckas Xxumus: yaeOHuk. M3-ctBo "JlaHp".
ISBN 978-5-8114-4121-1. 2019. C.428.

27. bynaroB M.U., T'aneeB A.A., [poOemumeB AWM., u gap. AHanutuueckas XuMmus. MeToabl
uACHTU(OUKALMK U ONpeAecHus BelecT: yueoHuk. M3narensctro "Jlans". ISBN 978-5-8114-3217-2. 2019. C.
584.
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28. KympikoB P.M., UttneB A.b.®usnueckas u KomnouaHas XuMusi: yueObHoe nocodue. Mszn-cteo "Jlanp".
ISBN 978-5-8114-3519-7. 2019. C.236.

29. Axynosa 1O. I1., U3otoa C. T'., [Ipockypuna O. B., Uepenkosa U. A. ®usnueckas xumusi. Teopus u
3agaun: YueOnoe nmocodue. - CII0.: U3garenscTBo «Jlane», ISBN 978-5-8114-3057-4. 2018. -228 c.

30. AxwmertoB H.C. O0mias u Heopranudeckas xumus: yaeOnuk. Mznarensctso "Jlans".

31.Hurmarymnun H.T'., l'anuesa E.C. [Ipaktukym mo GU3NYECKON U KOJUTOMTHON XUMHUU: YIeOHOe TTocoOHe.
W3narensctBo "Jlanp". ISBN 978-5-8114-2885-4. 2018. C. 116.

32.bepnueB A.D. Heopranmueckast xumusi. Yueonoe mocodue. lymande. PTCY. 2014.113 c.

5.2 Jlono/iHUTEIbHAS JTUTEPaTypa

33. bepesoBuyk A.B. ®uzndeckas xumust [ MeKTpOHHBIH pecypc]: yueOHoe mocooue/ A. B. bepezoBuyk—
DJeKTpoH. TeKcToBbIe naHHble.— CapaTtoB: Hayunas kawura, 2012.— 159 c.

34. Baraea E.B. 3agauu m ynpaxHenus mo oOmiedi xumuum : y4de0. mocooue / E. B. Baraema, A. A.
bynanosa ; mox pexa. C. ®. [lynaesa. -2-e u3j., ucnp. - M.: Akagemus, 2012. -160 c.

35. Xomuenko I'.I1. [Tocobue mo xumun: YueOHuk Juis By30B.- M.:HoBast BontHa, 2012. 480 c.

36. ApremoB A.B.Dusnueckas xumus. Mocksa. U3x. «Axkagemus». 2013. 288c.

37. baraesa E.B. 3amaun u ynpaxHenuss mo oOmieit xumun : yueb. mocobme / E. B. bartaera, A. A.
bynanosa ; mox pexn. C. @. Jlynaesa. - 2-e u3n., uctp. - M. : Axkagemus, 2012. - 160 c.

38. Heanos B.I'., ['opiienko B.A., I'era O.H. Oprannueckas xumusi. M.: M3naTenbCckuii EHT «AKaISMUSD».
2012.-560 c.

39. Peytos, O. A. Opraanyeckas xumus. B 4-x gactsax. Yacte 1 [DnexTponssrii pecype] / O. A. Peytos,
A. JI. Kypu, K. I1. Bytun. - M.: BUHOM. Jlabopatopus 3nanuii, 2012. - 568 c. - 978-5-9963-0808-8.

40. Bompocel M 3aJaud MO OPraHUYECKOW XMMHUH: ydeO. mocobue s cTyldeHToB By3oB/ pen. H. H.
CyBOpOB. - 2-¢ u31., mepepad. u A01.; penp. Boctp. u3l. 1988 r.. - Mocksa: Anpsac, 2012. - 255 c.

41. Tparmgbepr, U. 1. Opraanyeckas xumus: yaeOHUK ais OakamaBpos/ M. U. I'panadepr, H. JI. Ham. - 8-¢
u3M.. - Mocksa: FOpaiit, 2013. - 608 c.

42. Tpaagdepr, U. U. [IpakTindeckne padOTHl U CEMHHAPCKHUE 3aHATHS 110 OPTaHUYECKONW XUMUU: yaeOHOe
nocobue st 6akanaspos/ U. U. I'pannbepr, H. JI. Ham. - 6-e u3a. - Mocksa: FOpaiir, 2012. - 349 c.

43. Oranecsn O.T. Opranuueckas xumus (2-¢ wu3a., mnepepad. u  jom.) ydyeOHuk. — Mocksa.:
Axagemus, 2011. — 424c.

44, T'abpuensn O.C. OOmass u HeopraHumueckas xumusa: y4eO. mocobue / O. C. T'abpuensn, U. T.
Octpoymos, E. I'. Typ6una. - M.: Axkanemus, 2011. - 480 c.

45. Bepmmana B.M. Ananutnueckas xumus : ydeOHuk / B. W. Bepmmuun, M. B. Bmacosa, U. A.
Hukudoposa. - M.: Akanemus, 2011. - 448 c.

46. BacumeeB B.Il. «Anamutmyeckas xumms» B 2-x  kAHrax.Ke.l «Turpumerpuueckuii u
rPaBUMETPHUYCCKUI METO/IbI aHAIM3a»: Y YeOHUK JIJIS CTYICHTOB BY30B,-7-¢ u3ll. - M.: JIpo¢a.2008r.

47. Epoxun KO.M. Tectsl o xumun: y4e6. mocodue /H0. M. Epoxun. -M.:IIpocnekr, 2009. -86 c.

48. XaputoHoB [O.A.- AHanuTHYecKast XUMuUs B 2-X KHATax. — M.:  Beicmas mxona, 2008r.

49. AunekceeB B.H. Kypc kauecTBEeHHOT0 XMMHUYECKOTO MOITYMHUKpOaHanu3a: YueOHuk — Aunbsac, 2007T.

50. Vraii S.A.O0mas 1 HeopraHuyeckas XUMus: Y4eOHHK JIs By30B. - M.- :Brici. mkosa, 2004.- 527 c.

51. T'.C.Ilapdpenos. COOpHHMK MpUMEPOB 3a1a4 N0 Gusnyeckoi xumuu, M., [Ipocsemenue, 1995.

52. JI.JI.Makapogsa, T.I'. Kpytkuna, M.B. Peuikuna «IIpakTnueckoe pykoBOACTBO K 1a00paTOpHOMY
NPaKTUKYMYy 110 Kypcy ¢uzndeckoit xumumy». U.1., Vkesck, 1993.

53. IlpakTukyMm mo aHamUTHYECKOH XUMHHU: YueOH. mocobue g By3os/ B. I1. Bacmibses, P.I1.Mopo3osa,
JI.A Kouepruna; non pen. B.I1.Bacunwesa. - Xumus, 2000, 328c.

54. KapaxanoB 3. A.,Uto takoe Hedrexumus / CopocoBckuii OOpa3oBarenbHbii xypHad. 1996. Ne 2. C.
65—73.

55. Xwumunueckue Bemectsa u3 yris. [lep. ¢ vem./ Ilox pen. 3. @ansbe — M: Xumus, 1980. — 616 c.

56. Tomwumure K., Xumeno U., SImazaku O. u ap. Kunetuka u karaau3 1999, 1. 40, Ne 3, ¢. 432—439.

57. Boawdapt 3. MarautHo-TBepAbIe Matepuaisl, M.; JI.: ['ocaneprousaar, 1963. 232c.

5.3. llepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHI U MPOTPAMMHOI0 o0ecreyeHHst:
MS Office, Power Point

6. OIIEHOYHBIE CPEACTBA JJIS TEKYIHETI'O KOHTPOJIA
B kauecTBe OICHOYHBIX CPEICTB KOHTPOJS 3HAHWI NMPUMEHSIOTCA: IEpedeHb BOIPOCOB JUIS TOIATOTOBKH K
TOCY/IApCTBEHHOMY SK3aMeHy IO JUCHUIUIMHE HampasieHuio «Xumus» ([Ipumoxenne A) M TeMaTHKa BBITYCKHBIX
KBATM(HUKAMOHHBIX paboT s ouHOi hopmbl 00yuenus ([Ipunoxenune b)



[Ipunoxenue A
INEPEYEHbB BOIIPOCOB JIA ITOAI'OTOBKU K 'OCYJAPCTBEHHOMY 3K3AMEHY 110
JUCHUIIJIMHE «XUMHUWN»
Heopzanuueckas xumus
1. OcHOBHBIE KJIacChl HEOPTraHWYECKHX coemuHeHud. OKcHUasl W OCHOBaHHSA. I[IpWHIIMIIBEI KiIacCH(pUKAIINH,
XMMUYECKHE CBOICTBA M CLIOCOOBI MOJTyUEHHUS.
2. OCHOBHBIE 3aKOHBI W TOHSTUS XMMHHU (3aKOH COXPAaHEHUS MAcChl M SHEPTHHU, 3aKOH MOCTOSHCTBA COCTaBa M
KpaTHBIX OTHOILICHHH, 3aKOH SKBUBAJICHTOB). MOJIb - KOJMYECTBA BEIIECTBA. 3aKOH ABOTapO U €T0 CIEACTBUSI.
3. Kucnorer u comu. [Ipuanmme! knaccudukarym. XUMHYECKAE CBOUCTBA U CITOCOOBI TIOTYUYSHHS COJEH.
4. AtomHO-MOJIeKynsapHOe yueHue. Teopus Pezepdopaa, e€ nocrouncTsa u Henocratku. KBaHToBas Teopus aToma
H. bopa, ocHOBHEBIE MOJIOKEHNUS, TOCTOMHCTBA U HEOCTATKH.
5. IIpuHIUTIBT 3aIOTHEHUS aTOMHBIX OpOHTaeH.
6. Ileproamueckuii 3aK0H M Ieproandeckas cucrema aneMeHToB [[.1. Menneneena. McTopus 1 3Tarbl CO3TaHMS.
7. IlapameTpsl aTOMa U NEPUOAUYHOCTh MX U3MEHEHMS B IIPEJIENaxX CUCTEMBI SJIEMEHTOB.
8. 3aKoH coxXpaHEHMsI MacChl U PHEPTHM, €r0 3HauUeHHE B XMMHUYECKHX pacuerax. 3aKOH IOCTOSHCTBA COCTaBa U
KpaTHBIX OTHOLICHUH.
9. 3akoH ABOTaJIpo U €ro CIEeACTBU. 3aKOH 3KBUBAJICHTOB.
10. Xumnueckas CBsI3b U CTPOEHUE MOJIEKYJ1. MeTo | BaIeHTHBIX CBA3€H, €ro JOCTOMHCTBA U HETOCTATKH.
11. Meron MoneKyIapHBIX opOuTaneii. Ero mocTOMHCTBa M HETOCTATKH.
12. Mexanu3mbl 00pa3oBaHus XUMUYeCKo cBs3u. KoBaneHTHast cBsi3b. IOHHAsI CBsA3b. MeTaummaeckas CBS3b.
13. MexmonekynsipHoe B3aumoeiicteue. [lpupona Ban-nep-BaanbcoBbix cui.
14. Tubpumuzanust aToMHBIX opOutanedt. Tumer ruOpuau3anun. [IpocTpaHCTBEHHOE pacmoiioKeHHe THOPHIHBIX
ATOMHBIX OpOHTAIEH.
15. TlepBoiii 3akoH TepmoauHamMuku [lonstwe sHTanenus. [IpUHOMOBI pacueTa 3TOTO0 TEPMOAMHAMHYECKOTO
napaMeTrpa MPUMEHUTENBHO K XUMHUYECKUM CUCTEMaM.
16. Btopoii 3akoH TepmomuHamuku. llomsarme »HTpomms. IlpwHIMTBI pacueTa 3TOTO TEPMOIUHAMHYECKOTO
napaMeTpa MPUMEHUTENbHO K XUMHUYECKUM CUCTEMaM.
17. CpobGomnas sHepruss [mO0Oca, Kak KpuUTepuil OICHKH BO3MOXXHOCTH CaMOIPOM3BOJBHOIO MPOTEKAHUS
XUMUYECKHX ITPOLIECCOB.
18. 3akoH neicTByrOmMX Macc. 3aBUCHMMOCTb CKOPOCTHM XMMUYECKOH pPEakIuu OT KOHLIEHTPAlUMd U NPUPOIBI
pearupyomux BemiecTB.
19. Oneprus aktuBanuu. [loHsTre akTMBHpOBaHHBIM KoMIUIeKe. 3akoH Bant-I'odda. Karanus.
20. Xwumunueckoe paBHoBecue. llpunrnum Jle-Illatense. KoHcTaHTa paBHOBeCHS Kak KPUTEPHH OILEHKU
OJTHOCTOPOHHETO MPOTEKAaHUSI XUMUYECKOT0 TpoIiecca.
21. OOmiast Teopusi pacTBOPOB M pacTBopuTelici. CriocoObl BBIPAKEHHUS KOHIEHTpPAIMU pacTBOpoB. I[loHsTue
PacTBOPUMOCTh. PacTBOpHMOCTE ra3oB B XKHUIKOCTAX, 3aKoH ['eHpu. B3anMHas pacTBOPUMOCTD >KUAKOCTEH, 3aKOH
pacripeneneHus.
22. Nucddysus u ocmoc. 3akon Baar-T'odda.
23. Teopust 3NEKTPOIUTUUECKON AUCCOLUALINH.
24. KucioTsl ¥ OCHOBaHHMSA C TOYKH 3PEHHs] TEOPHH SJIEKTPOJIMTHYECKOW AMCCOLManuu AppeHuyca, TEOpHU
Bpencrena u Jloypu, anexrponHoii Teopuu Jlsrounca.
25. CuiibHBIC U ClIa0ble 2JICKTPOINTHI. JIMHAMHUYeCKOe paBHOBECHE B PaCTBOPAX.
26. Kunenue u 3aMep3aHue pacTBOPOB U pacTBoputeseil. [lepsolil u BTOpoii 3akoH Pays.
27. Kaxymasics u 3pdekTuBHast KoHIeHTparus. [loHsITHEe aKTHBHOCTH.
28. Nonuble peaknuy B pactBopax. 32. [IpoussenieHre pacTBOPUMOCTH.
29. NoHHOe npou3BeJIeHNE BOABI, BOJOPOJHBIH MOKA3aTeNb.
30. l'uaponus coneit.
31. OkucIUTENFHO-BOCCTAHOBUTEINLHBIE Tpoliecchl. CTeeHb OKUCICHHS U CTPOSHHE aTOMa 3JIEMEHTA.
35. Krnaccudukanusi OKHCIUTETbHO-BOCCTAHOBUTENBHBIX peaknuid. CriocoObl paccTaHOBKU KOX(P(GUIIMSHTOB B
OKHCIIUTEIbHO—BOCCTAHOBUTEJIBHBIX PEaKUUAX. MeTobl 3JIEKTPOHHOTO OanaHca U HOHHO-3JIEKTPOHHBIH.
36. DneKTpOoMHBIN TOTSHIIUA U Pl HANPsDKEHUST MeTI0B. CTaHJAPTHBIN U PeaTbHBINA AIIEKTPOIHBIN TTOTSHITHAIL.
Ypasuenue HepHcra.
37. ®axTOpbl, BIMAIOUINE HA TPOTEKaHNE OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
38. XuMuueckne HCTOUYHUKY TOKA. | aTbBAHUUECKHE SIIEMEHTHI.
39. Ilporeccsl, MPOUCXOIANINE TIPH 3apAIKe U pa3psike CBUHIIOBOTO aKKyMYJISTOPA.
40. DnexTponu3. 3aKOHBI HIEKTPOIIHN3a.
41. O6wmue cBoiicTBa MeTa/IOB. MeTamnueckas cBs3b. Koppo3ust MeTamioB 1 criocoObl 00pbOBI ¢ HEll.



42. KommiekcHbie coequHenns. O0mas xapaktepucTtrka. [1oHsITHE KOOpAMHAIIMOHHAS CBSI3b.
43. Teopust KOMIUIEKCHBIX coequHeHmit A. BepHaepa.

44. TIpocTpaHCTBEHHOE CTPOSHUE U N30MEPHUS KOMIUIEKCHBIX COSAMHEHUH.

45. MeTox BaJICHTHBIX CBSA3EH B ONMMCAHUM KOMIUICKCHBIX COCTUHCHHIA.

QDuzuueckan xumus
1. OcHOBHBIE MNOHATUS XMMUYECKOH TEpMOOMHAMHMKH: cHcTeMa, ¢a3a, KOMIIOHEHT. TepMoanHamMuyecKue
NepeMeHHble. OKCTEHCHBHBIE M HWHTEHCUBHBIE mepemeHHble. llocTynmar paBHoBecus. HyneBoil 3akoH
TepMoIuHaMuku. Temmepatypa. ['a30BbIii TepMoMeTp. AOCONIOTHAS TeMIeparypa.
2. YpaBHEHHUS COCTOSIHHS CHCTEMBI. YpaBHEHHE COCTOSHUS HACALHOTO raza. YpaBHeHHe BaH-mep-Baambca mis
peansHoro rasza. Kpurnueckas nzorepma. Kpurnueckast Touka. CBoiicTBa BOABI B CBEPXKPUTUYECKOM COCTOSIHUU.
Teopema 0 COOTBETCTBEHHBIX COCTOSHHUSX, U €€ TPAaKTOBKA B KJIACCUYECKOH M CTaTUCTHUYECKON TepMOJIHMHAMHUKE.
BupuanbHble ypaBHEHUS. Y paBHEHHE COCTOSHUSA /IS )KUAKOCTEN M TBEPIBIX Tell.
3. IlepBriit 3akoH TepMomuHaMHUKH. Ero ¢opmymupoBka u cnenctBusa. DYHKIUN COCTOSHHUS W (DYHKIUHU ITyTH.
Temnora, paboTa U U3MEHEHUE BHYTPEHHEH SHEPrUU JAJIS Pa3IMYHBIX MPOILECCOB B HICATFHOM Ta3e. DHTabIINS.
Berruncrienne n3aMeHeHU BHYTPEHHEH SHEPTUU U SHTAJIBIIUY U3 OIBITHBIX JAHHBIX.
4. 3akon I'ecca. Temnorsl peakunii QV u Qp. CraHmapTHbIE SHTaIbIUU XMUMHYECKUX pEaKUH. DHTAIbIUU
o0pa3oBaHMS XUMHYECKHX coequHeHMH. Bo3MokHOCTM pacuéra SHTANBNUN XMMHUYECKHUX peakuuil MeToJaMu
KBaHTOBOW XMMHH.
5. Temnoemkoctu. WX ompeneneHue B KIACCHYECKOM M CTaTUCTUYECKOM TepMmonauvHaMuke. Hcmonib3oBaHue
TEIUIOEMKOCTEN JJIsl pacyeTOB U3MEHEHHUS SHEPTHH, SHTAIBIIMU U SHTPOIUH.
6. 3aBUCHMOCTD DHTAIBITNI XUMUYECKUX PEAKIUi OT TeMIiepaTypsl. Y paBHeHne Kupxroda.
7. Bropoii 3ak0H TepMOIWHAMHUKN. DHTPONHS, KaK (YHKIHS COCTOSTHHUA. VI3MeHeHne SHTPOITNU IPU HeOOPaTUMBIX
npoueccax. Hepasenctso Knaysuyca, npou3BoACTBO SHTPOIIHH.
8. MaremaTtnyeckuii anmnapart tepMmoauHaMuku. OyHnamenTansHoe ypaBHeHne ' uboca. BHyTpeHHss sHeprus, Kak
onHOpomHas (yHKIMS oOBeMa, SHTPONMUH W 4Ymciaa Monei. YpaBHenuwe | mbOOca-/lrorema. TepmogmHaMudeckrie
noreHuyansl. CooTHomeHnsT MakcBeia 1 UX HMCIOJIb30BaHUE NPU pacyeTax 3HEPruM, SHTAJIbIMUA U SHTPOIHUH.
VYpaenenue ['n606ca-I"eapmMrobiia.
9. TepMoarHaMUYECKUE MTOTEHIMANBI (XapaKTepUCTUIEeCKHEe PYHKIIUK) U UX CBOMCTBA. Paznmuunbie GpopMel 3amucu
YCIIOBUH TEPMOAMHAMHUYECKOTO paBHOBecHs. KpuTtepuii caMonpon3BOIbHOIO NPOTEKaHUsI Mpoliecca.
10. Xwumunuecknit noreHnuasn. Ero pasmuuHble ompefeneHus. IJISKTPOXUMHUYEcKuil moTeHmuan. CrocoObl
BBIUMCIICHNS U3MEHEHUH XMMHYECKOTO MOTEeHIIMala B TEPMOIMHAMUKE M CTATUCTUYIECKONW TepMOIMHAMHUKE.
11. Xumudeckuii moTeHUMAN U CTAHJAPTHBIA XUMUYECKUNA NOTEHUUA UACANBHOrO ra3a. XUMUYECKU NOTEHIUAT
peabHbIX Ta30B U €0 PacyeThl 0 METONy JieTy4yecTH ((pyrutuBHOCTH) JIbtonca.
12. XuMu4eckre paBHOBECHS B 3aKpPBITHIX CHCTEMaX. Y CJIOBHE XUMHUECKOTo paBHOBecHs. M3oTepma xuMudeckon
peakiuu. CranmaptHas SHepruss [mOOca XuUMHUYECKOH peakimu. XWUMHUYECKHE pPaBHOBECHS B Ta30BOH (ase.
Paznuunble GOpMBbI 3amyCH KOHCTAaHT PAaBHOBECHS] M CBSI3b MEXKAY HHMHU. 3aKOH ACWUCTBYIOLIMX MAacC M €ro
TEPMOJUHAMHUYECKHUIT BHIBO/I.
13. Ycnosus azoBoro paBHoBecHs. Y CIIOBUS MeMOpaHHOTo paBHOBecus. [IpaBuiio ¢a3 ['mboca.
14. ®a3oBbie paBHOBECHs B OJTHOKOMIIOHEHTHBIX cucTeMax. Y paBHenue Knaneiipona Knaysuyca. Ero npumenenue
K TpoleccaM IUIaBJIeHHs, CyOJIMMaluM W HCHAapeHusi B OJHOKOMIIOHEHTHBIX cucTemax (Ha mpumepe H»0).
Huarpammer coctosiHusL cepbl U ¢ochopa. DHAHTHOTPONHS M MOHOTponws. JmarpamMmma COCTOSHHS yTiepoja.
3aBUCUMOCTh TEPMOJMHAMHYECKUX CBOHCTB (pa3bl oT e€ pa3mepa. YriepoiHble HaHOoMaTepuaibl. Pa3zoBble
nepexosl nepsoro poaa. Ilnacruyeckue ¢aszoBbie nepexonsl. XXugkue kpuctramibsl. DazoBble MEPexXoabl BTOPOTO
pona. YpaBHeHus1 IpeHdecTa.
15. OcHOBHBIE TOHATHS TEPMOAWHAMHUKN PAacTBOPOB. DYHKINU CMEMIEHUs, M30BITOUHbIE (DYHKIIUH CMEUICHHS.
Monbnas sHeprus ['ub6ca cmemenus. Mneansubie pacTBopbl. 3akoH Payns u 3akon ['enpu. CranpmapTHbIT
XUMHYECKAH TOTEHIMal KOMIIOHEHTa B JKHIKOM M TBepAOM pacTBopax. CTaHAapTHBIE COCTOSHHUS 'dHCTOE
BemecTBO!' ® "OECKOHEUHO-pa30aBIICHHBIH pacTBOp". XWMHUYECKHE TIOTEHIIMAIBI B PacTBOpax CHIBHBIX
anekTponuToB. CpeaHe-uoHHAs aKTHBHOCTh M KO3()(YUIIEHT aKTUBHOCTH.
16. HeupneanwpHble pacTBOpbl. Meron aktuBHOCTeW JIbtonca. Beruucienune ko3(pQGUIIMEHTOB aKTUBHOCTU U3
JKCIEpUMEHTANIBHBIX JAHHBIX 110 JaBJICHUIO [Iapa KOMIIOHEHTOB pacTBopa. TepMoJuHaMUYecKas! KilacCU(UKaLUs
pacTBOpPOB.
17. ®a3oBble paBHOBECHSA B JABYXKOMIIOHEHTHBIX CHCTEMax: 3aBHCHMOCTh pPACTBOPHUMOCTH BEIIECTBA OT
TEMIIEPATyPbl, KPHOCKOIIHS, 30YTHOCKOHS. DKCTPaKIMOHHOE paBHOBecue. OcMoc, ypaBHenue Bant-T"odda.
18. VpaBuenus ['mb06ca-Irorema-Maprysieca. O0o00OmeHHoe ypaBHeHne I'nb0ca Jlrorema. MoubHbIE
(MHTETpabHBIC) U MapLUUaTbHBIE MOJIBHBIC BETHYMHEL. VX onpenenenne ajist OMHapHBIX pacTBOPOB.



19. PaccnanBaHue B JByXKOMIIOHEHTHBIX CUCTEMAX.

20. IIpaBuno ¢a3 ['nb6ca u ero npuMeHeHrE K Pa3IMYHBIM AUAarpaMMaM COCTOSIHUSI OMHApHBIX cHcTeM (IpocTas
IBTEKTHKA, AUAarpaMMa ¢ KOHIPYEHTHO 1 HHKOHIPYEHTHO IIABSIUMCS COCAUHEHUEM).

21. PaBHOBecHe XUAKOCTh - Map B JBYXKOMIIOHEHTHBIX CHCTeMaX. A3COTpOmHbIe cMecu. 3akoHbl ['nbOca
Konoganosga.

22. XuMmudeckue paBHOBecHs B pacTBOpax. KOHCTaHTBI paBHOBECHsI IPU PAa3IM4YHOM BBIOOpE CTaHAAPTHBIX
COCTOSIHUM Il YJaCTHHKOB peakiuu. XMMHUYECKOEe PaBHOBECUE B pa30aBI€HHOM pacTBope. BinusiHue mHEpTHOrO
pacTBOpHUTETS.

23. 'eTeporeHHble XMUMUYECKUE PaBHOBECHS C 00pa3oBaHueM H 0e3 00pa30BaHUsI TBEPABIX PACTBOPOB.

24. 3aBUCUMOCTh KOHCTAHT paBHOBECHs OT TeMriepaTypsl. M1300apa Bant-I'odda u ee maTErpripOBaHUe.

25. Tperuit 3akoH TepmoauHamuku. DopmynupoBka Hepucta um ¢gopmynupoBka I[lnanka. PacueTsl kKoHCTaHT
paBHOBECHSI C HCIOJIb30BaHMEM TaOJHIl CTAaHJAPTHHIX 3HAYEHUH TEPMOAWHAMHYECKUX (YHKIMH W MPUBEACHHON
sHeprum ['mb0Oca.

26. Pacuet paBHOBECHOI'0 COCTaBa U BBIXOAOB IPOIYKTOB IIPU IPOTEKAHNH HECKOJIbKUX XMMUYECKUX peakiuil (Ha
npumepe peakiuu o0pazoBanusi NHs, THApUpOBaHUs 3THUIICHA).

27. DNeKTpOXUMHYECKUH MOTEHIIHAN. Y CIOBHASA XUMUYECKOTO W ()a30BBIX PABHOBECHH C y4acTHEM 3apsDKEHHBIX
KOMIIOHEHTOB. YCIJIOBHS PaBHOBECHs Ha TPaHUIE 3JIEKTPOAA C PACTBOPOM M B DIIEKTPOXHMHUYECKOH IEMH.
l'anpBanmueckuil snemeHT. YpaBHeHnue Hepucra. CrannmapTHble 37eKkTpojaHble mnoTeHuuansl. Pacuer DJIC ¢
MOMOIIBIO TAONUIl CTaHAAPTHHIX moTeHnuanoB. Ompenenenne meronoMm DJC sneprum [mObOca, sHTANBIMU U
SHTpONHH XuMHu4YecKor peakmu. Onpenenenue meronom DJIC koaddurmentoB aktuBHOCTH, pH pacTBOpa.

28. Ancopbuus u ee ompeaencHus. AncopOiuonHoe ypaBHeHue ['mO0Oca. M3otepma JIanrmiopa, ee aHamu3 u
0071aCTH TPUMEHUMOCTH.

29. llomumonexynsipHas afacopOuus. Ypasaenue bOT u ero npuMeHeHne s ONpeie]IeHus TOBEPXHOCTH TBEPABIX
TeN.

30. OcHOBHBIE MOHATHS CTaTUCTHUYECKOM TepMoauHamukH. Meton sueek bombpimana. ®@a3oBble MPOCTPAaHCTBA,
TUIOTHOCTB BEPOSITHOCTH B (pa30BOM mpocTpaHcTBe. MUKpOKaHOHWYECKHI M KaHOHHYECKUH ancamOmm ['nb0ca.

31. DHrponus B cTaTucTU4ecKoil TepmonuHamuke. (Popmyna bonpuMaHa, MHKpOKaHOHMYECKHH aHCaMOIb,
KaHOHUYECKUN aHCaMOIIb).

32. Cratuctudeckre CyMMBbI O cocTossHUAM Z u Q. PacueT ¢ ux momouipio BHYTpPEHHEH 3HEPTUH, SHTPOIHH,
sHepruu ['enpMronsia, XUMUYECKOrO OTEHIMA U TEIUIOEMKOCTH CV.

Opzanuueckan xumus
1. Knaccudukanmss ¥ HOMEHKIATypa OpPTraHUYECKHX coenuHeHni. OCHOBHBIC NPHUHIMITEI 3aMECTHUTENHHOU U
panuKanbHO-(OYHKIIMOHAIBHONH HOMEHKIATyphl. [IpWHIMIBI TMOCTPOEHUS CUCTEeMaTH4YeCKHX Ha3BaHWH (Ha
npuMepax).
2. Tunbl XUMHUYECKHUX CBSI3€H B OPraHUYECKUX COSAMHEHUsX. JIoKain30BaHHAs XMMHUYECKas CBsi3b. KoBajieHTHBIC
o- u m-cBs3u. Crpoenne aBorHBIX (C=C, C=0, C=N) u tpoitapix (C=C u C=N) cBs3ell; X OCHOBHBIE XapaKTe-
PUCTUKH (JUTHHA, YHEPTHUS, TOJIIPHOCTD, MOJIIPU3YEMOCTH). JlIOHOPHO-aKIIEITOPHBIE CBS3H.
3. [emokanu3oBaHHas XWMHUYECKas CBs3b. T,M- U p, T - Comnpsbkenre. CONpsHKCHHBIE CHCTEMBI C OTKPHITOW U
3aMKHYTOM IEMbI0. DHEPTUs CONpsDKEeHUs. MeToll BAJICHTHBIX CXEM KakK CIocO0 ONHMCaHUs JIOKAJIM30BAHHBIX U
JIEJIOKAIM30BaHHBIX XUMUYECKHUX CBA3CH.
4. HekoBajieHTHbIC XUMUYECKHE CBSI3U (MOHHBIC, BOJIOPOIHBIC, THAPO(OOHBIE M IPYTHUe THITHI MEKMOJIEKYIISIPHBIX
B3aMMOICHCTBHIA).
5. BzaumHOe BiMsIHHE aTOMOB B MOJIEKYJIaX OPraHMYECKUX COSIMHEHUN U CIIOCOOBI ero nepenayn. HAyKTUBHBIH
addexkr.  MeszomepHblii  3(dexT.  DISKTPOHOJOHOPHBIE W JJIGKTPOHOAKIEHTOPHBIE  3aMECTHTEIIH.
IIpocrpancTBeHHbIe 3G erThl. KOHIIENINs ME30MEpHH.
6. IlpocTpaHCTBEHHOE CTpPOEHHE OpraHWYecKux coenuHeHWi. KoHdurypanus u xoHpopMmamus - BaKHEHIIHE
MOHATHS cTepeoXxuMuu. CrIocoOBI N300paKEHUS TPOCTPAHCTBEHHOTO CTPOSHUS MOJIEKYII.
7. KoudurypannoHasie CTEpPEON30OMEphl. XHUpPATbHBIE W axUpPabHBIC MOJEKYIbl. ACHMMETPHUSCKHA aTOM
yIIepoJia Kak LEHTP XUPAIbHOCTH. [pyrue MpuuuHbl XUPATbHOCTU OPraHUYECKUX MOJIEKYJ, aCUMMETPUUYECKUE
aTOMBEI a30Ta, cepbl, KpeMHus, Gocdopa.
8. Crepeoxumuueckas HoMeHkiaTypa (R, S-cucrema, MpUHIMII CTapIIMHCTBA 3amectutenied u D, L-cuctema
0003HaYCHUS KOHDUTYPAIIMU XUPATBHBIX MOJICKYIT).
9. DuanTHOMepus. OnTHYecKask aKTUBHOCTh SJHAHTHOMEPOB. Pariemarsi.
10. wmactepeomepusi. G- [lnactepeoMepbl (3pUTpO-, Tpeo-GOpMbI Ha TpuUMepe 2-THIPOKCH-3-XJIOPSHTAPHON
KHCJIOTHI, Me30-()OpMBI Ha MPUMEpPE BUHHOW KUCIOTHI, pUOWTA W KCHIIWTA; ITMC-, TPAHC - U30MEpPhI Ha MpHUMEpe
3aMEIEHHBIX [UKIOaNKaHoB). 7-Jlmactepeomepnr (1uc-, TpaHc-uzomepbl). E, Z-Cucrema o0o03HaueHUs
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KOH(QUTYpaluu T-AUACTepeoMepoB (MPUHLMIT CTAPIIMHCTBA 3aMECTUTENCH Ha mpuMepe 3-MeTHIIEHTEeH-2-0BOH
KHUCJIOTHI).

11. Koudopmarmu. BosHukHOBeHHE KOH(pOpMAIMii B pe3yJbTaTe BpalleHWs BOKPYT G-CBs3el; (akTopsl,
3aTpyIHAIOUINE BpalleHue. TOpCHOHHOE M BaH-/E€p-BaajbCOBO HAIpsDKEHUE. DHEpreTHdYeckas XapaKTepHUCTHKA
3aCJIOHEHHBIX M 3aTOPMOKEHHBIX KOH(OpMamuii OTKPHITBIX Herneld. OTHOCUTENBHOCTh MOHITHH KOH(QUTypaluu 1
KoH(popMaIuu.

12. KucaoTHbIe U OCHOBHBIC CBOMCTBA OPraHUYECKUX COeauHEeHMIA; Teopun bpéucrena-Jloypu u Jlsrouca. Tumsl
oprannueckux kuciot (OH-, SH-, NH - u CH-kucnotsl) u ocHOBaHMH (7-OCHOBaHHMs, N-OCHOBaHMs). DaKkTOpHI,
OTIPEICNIAIONINE KUCIOTHOCTE U OCHOBHOCTB: BIIEKTPOOTPUIATENBHOCTh M MOJISIPU3YEMOCTh aToMa KHCJIOTHOTO H
OCHOBHOTO IICHTPOB, [EIOKaJIM3allisl 3apsijfa IO CHUCTeME COMpPSDKEHHBIX CBSI3EH, AJIEKTPOHHBIE 3(PQEeKTHI
3aMEeCTHTEINEH, CONbBAaTAIMOHHBIA S PEKT.

13. Knaccudukanus peakuuii OpraHM4ecKUX COSAWHEHUH MO XapakTepy W3MEHEHUs CBS3ed B pearupyromiux
BEIECTBAX, M0 HANPABICHHUIO, TI0 YHCIY MOJIEKYJ, MPHHAMAIONINX y9acTHE B CTAJIUH, OMPEIENSIONEel CKOPOCTh
peakiun. PeaknmoHHBIN TEHTp, cyOcTpaT, peareHT. Twmbel peareHTOB. Peakin NmpHCOEOMHEHWs, 3aMeIleHus,
OTUICTUICHUS; TIEPETPYITUPOBKH.

14. Anxanpl. CiocoObl MONTyYeHUS W TPHUPOIHBIE UCTOYHHWKH ajKaHOB. Peakinu pauKalbHOTO 3aMEIeHHUS:
rajJoreHUpOBaHWEe, HUTPOBaHWE, CYIL(HOXIOPHPOBaHHUE, CyIb(ookucieHne. CrnocoOsl 00pa3oBaHMs CBOOOIHBIX
paaukanoB U (GakTopel, ONpPEACTAIOINE HX YCTOHUMBOCTh. [IoHATHE O EMHBIX Hporeccax. PernoceneKTHBHOCTh
paaukanbHOro 3amenieHus. CrekTpaabHas UACHTH()UKAIS aTKaHOB.

15. I{uKIT0a)IKaHBL Crioco0sI MTOJTYICHHUS. [TonsTHe o KapOeHax.
Hopmanbable nmknbsl. KondopManum nukiorekcaHa M IMKIONEHTAaHA, BUABI HANpPsDKEHUH. AKCHAJbHBIC H
9KBaTOpHAJbHBIC CBI3M B KOH(OpMaIMK Kpecia HUKIorekcana. MHBepcHs UKIIA B MPOM3BOJHBIX ITHKIOTEKCAHA.
Peaknum pamukaibHOTO 3aMEIICHHUs B ALy IUKIOTeKCaHa U IUKIONEHTaHa.

16. Mamsie mukibl. OCOOEHHOCTH CTPOCHHUS M XHUMHYSCKHX CBONCTB MalbIX ITUKJIOB. PeakIiuu THMOpHpOBaHMS,
rajJloreHUPOBaHMS, THAPOTaJIOreHUPOBaHUs IUKIIonponana. CrieKTpaibHast HISHTU(OUKAIMS TUKIOATKAHOB.

17. Anxensl. CriocoObl monydeHwus. Peakmun snextpoduipHOTO mpucoeanHeHus. llprcoennHeHne TaioreHoB,
TUIPOTAIOTEHUPOBAHUE, THAPATAIMS M POJIb KUCIOTHOTO Karanm3a. [IpaBuino MapKOBHHKOBA, €ro COBpeMeHHas
uHTepnperanus. Peakiuy pajuKanbHOTO M HYKICOQWIBHOT'O TPHCOCIMHEHHs B psly alKeHOB. Peakiun
PaANKaIBbHOTO aJUTMIBHOTO 3aMmenieHus. OKHUCIeHne allKeHOB — MATKOE (THAPOKCHIMPOBAHUE, STIOKCUIUPOBAHHE)
1 )xecTkoe (o30HHpoBaHue). Katanutnyeckoe rugpupoBanne. CrexTpaibHast HIeHTH(DUKAIHS aTKEHOB.

18.  Compsokennble  aumeHbl. CrocoObl  momydeHus.  Peakuuu — 3NeKTPOPHIBHOTO — MPUCOEAWHEHUS
(TuaporajoreHMpOBaHUE, MPUCOETUHEHHE TaloreHoB). OCOOEHHOCTH NPHUCOETUHEHHSI B DSy CONPSHKEHHBIX
mueHoB. Peaknmu  cBOOOMHOpaIWKAIBHOTO  TpucoequHeHus. byrtammen-1,3, wusonpeH. CrhekrpaibHas
UACHTU(UKALINS JUCHOB.

19. Aunkunel. CrnocoObl mosyueHus. Peakimu 351eKTpO(UIBHOTO TPUCOSTUHECHUS (THUAPOTaIOreHUPOBAHUE,
NPUCOCJMHEHNE TaloreHoB). Peaknuum HYKICOQHUIBHOTO MPUCOSAMHEHHs (THaparanus). BuHHIMpoBaHUeE.
Anermirenuapl. CrieKTpanbHas UACHTU(OUKANINS ATKIHHOB.

20. Apenbl. CriocoObl TONy4YeHHs. ApoMaTHYecKHe CBOWCTBA. Peaknuu 3JeKTpO(WIBHOTO 3aMelleHHS.
l'amorenupoBanme, HHUTpPOBaHWE, CyIb(QUPOBaHWE, AIKWIMPOBAHWE, AaIWIMPOBaHWE apeHoB. BimsHue
3JIEKTPOHOJOHOPHBIX M DJIEKTPOHOAKIENITOPHBIX 3aMECTUTENIe Ha HalpaBI€HHE M CKOPOCTb PEaKLUUU
anektpodmisHoro 3amemieHus. Opuentantsl | u Il poma. CornacoBaHHas M HeCOTJIacOBaHHAs OPHEHTALUS.
Peaknun, mpoTtekarolie ¢ IoTeped apOMaTHYHOCTH: THAPHUPOBAHUE, IPUCOETMHEHNE XJIOPa, OKHCIIeHne. Peakiumn
OOKOBBIX Lienel B alKWIOCH30JIaX — PaAMKaJIbHOE 3aMelleHue, OKHCiIeHue. BeH3o0i, Toryon, KCHIIONBI, KyMoOJ,
oudenw, tupeHnnMeran, TpUPEHUIMETAH.

21. KonpeHcupoBaHHble apeHbl. Hadramun, apoMmaTHyeckue cBoiicTBa. Peakiuu 35eKTpOQHUIBHOTO 3aMeeHHS
(cynbpupoBanue, HuTpoBaHue). OpueHTaIus 3aMerieHus B psany HadramuHa. BoccraHoBineHue (TETpaivH,
JeKaJlMH) ¥ OoKHciIeHue (HahTOXMHOHBI, (TaneBblii aHruApua). AHTpaleH, GeHaHTPeH; apoMaTHYeCKUe CBOWCTBA,
BakHemue peakiuu. Boccranoienne, okucnenne. CriekTpaabHas HICHTHPUKAIHS apSHOB.

22. HebGenszouaHble apoMaTHYECKHE COeIUHEHHUI. METHIXOIaHTPEH, OCH30IMHUPEH.

23. TamoreHoankaHbl M TaJIOreHOUUKIOATKAHBL. CriocoObl MomydeHus. XapaKTepucTHKa CBsI3eil yriepo-rajoreH
(nnvHA, SHEpPrus, NOJSAPHOCTb, TMOJIIPU3YEMOCTb). Peakumu HyKI€OQUIBHOTO 3aMmelieHus. MOHO - W
OMMOJIEKYJISIPHBIE peakilii, UX CTePEOXMMHUYECKas HANpaBICHHOCTh. lIpeBpaleHre rajioreHOnpou3BOIHBIX YT-
JIEBOAOPOIOB B CIIUPTHI, IPOCTHIE U CIOXKHBIE 3(UPHL, THONBI, CYyTbGHUABL, CYyIb(QOHUEBBIE CONN, aMUHBI, HUTPHJIBIL,
HUTPOIIPOU3BOHEIE.

24, MoHO ¥ OHMMOJEKYJISApHBIC PEaKIUM  OTIHICIUICHUS (JIMMHHHAPOBAHUSA) Yy  TaJOr€HOAIKaHOB:
JIETHAPOTATIOTEHUPOBaHKE, IeranoreHupoBanne. [IpaBuio 3aifneBa. KOHKYpEeHTHOCTh peakIuii HyKiIeo(mIEHOTO
3aMeIICHUs U STMMUHUPOBAHUSL.
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25. Ammun - u OeHswiranoreHuzpl. [IpUYMHBI TOBBIIEHHOW PEAKIMOHHOW CIMOCOOHOCTH B pe aKLUsX
HYKJICO(MIBHOTO 3aMELICHUSI.

26. Crmuptel. CriocoObl monyueHus. KucloTHble CBOMCTBa; 00pa3oBaHue anmkorosToB. OCHOBHBIC CBOWCTBA;
o0pa3oBaHHe OKCOHHUEBBIX COJIEH. MeXMONeKyIsIpHbIe BOJOPOIHBIE CBSI3H.

HyxneodunbHbie cBoOWHCTBa; MONydyeHHE NPOCTHIX 3(QUPOB M CIOXKHBIX J(QHUPOB C HEOPraHMYECKUMHU U
KapOOHOBBIMH KHUCJIOTAaMHU. Peakiinu ¢ y4acTreM 31eKTpoGuiibHOro 1neHTpa (00pa3oBaHne TalOr€HOMPOU3BOIHbIX )
n CH-kuciioTHOTO MIeHTpa (IeTHAPATAITHS).

MHoroaTtomuble ciupThl. OCOOCHHOCTH HX XUMUYECKOTO MTOBEICHUSI.

OTHo1IEHNEe IEPBUYHBIX, BTOPUYHBIX M TPETUUHBIX CIIUPTOB K OKHUCIEHUIO. OKUCIIEHHUE 8Ul-0UOIO08.

MetaHnoi1, 3TaHOJ, STHIICHIVIMKOIb, IulepuH. CreKkTpanbHas HACHTU()HUKALIS CIIUPTOB.

27. ®enonsl. CriocoOkI monrydenusi. KuciorHele cBoiicTBa; 00pa3oBaHue (DEHOJISATOB.

HyxneodunbHble CBOHCTBA; MONyuyeHHE NPOCTHIX M CIOKHBIX 3QuUpoB QeHonos. 3amenieHne (QEHOIHHOTO
rugpokcuna. Peakumu 37eKTpo(UIBHOrO 3aMelleHHs B apoMaTHYecKoM supe (eHonoB u  Ha(TONOB:
rajJoreHrpoBaHue, cynb(upoBaHue, HUTpoBaHue, C-ankuinuposanue, C-alINpoBaHue, THIPOKCUMETHINPOBAHUE,
HUTPO3UPOBaHHE, KapOOKCHIMpoBanue, popmunupoBanre. OKUCIEHHE U BOCCTAHOBJICHHE (PEHOJIOB U HA()TOJIOB.
®enon, HadTONBI, TUPOKATEXUH, PE30PLUUH, THAPOXUHOH. ClieKTpajibHas HACHTU(UKALMS (HEHOOB.

28. IIpoctsie a¢upbl. CriocoOs! nonyderns. OCHOBHEIE CBOIMCTBa; 0Opa3oBaHNe OKCOHUEBEIX cojell. Pacmermenne
TraJIOr€HOBOAOPOAHBIMU KHUCJIIOTaAMU.

a-["anorennpoBanue. PeakiiionHas criocoOHOCTh a-ranoreHo3gupoB. OKucIeHHeE.

Oxcupansl (1,2-3mokcuner). OCOOEHHOCTH XUMHYECKOTO TTOBEACHHS JMIOKCUIOB: PEAKIIUN C PACKPHITHEM IUKJIA,
IMPUBOAAIINEC K pa3JIMYHBIM KjIaCCaM OPraHUu4CCKUux COC)IPIHCHI/If/i.

JuatunoBelii 3up, aHu30i1, peHeTol. TeTparuapodypaH, 1,4-nuokcaH, STHICHOKCH].

CriektpanbHas UASHTUDUKAIUS TPOCTHIX APUPOB.

29. Twomer m cynmpdunmel. CrocoObl momydeHus. KucIOTHBIE CBOWCTBA THOJIOB; 0OOpa3OBaHHE THOISTOB.
ANKUIMPOBaHKE U AIMIMPOBAHUE THOJIOB; MOJyUYEHUE CYJIb(QHIOB U THOI(DUPOB.

HyxneoduinpHbIe CBOHCTBA THOJIOB U CYNIb()HUI0B; 00pa3oBaHue CylTb(HOHUEBBIX CONEH.

Msrkoe M JKeCTKOE OKHCIEHHE THOJIOB U CyIb(PHUIOB; OUCYIb(UAbL, Cylb(OHBI, CyIb(OKCUIBI, CYIb(HOHOBBIE
KHCJIIOTHI.

Hdumeruncynbdokcun, muammmicyibguabl. CnekTpaibHasi HACHTHPUKAINS THOJIOB U CYJIb(HUIOB.

30. Anpperunabl u keToHbl. CIOCOOBI MTOTyYeHUSI.

PeaKHI/II/I aJIbJACIuJ0B H KETOHOB C HyKJ]eO(I)I/IJ]LHLIMI/I pearéHraMu; BJIHUAHUC CTPOCHHA Ha PCAKIIMOHHYIO
crocoOHOCTh. CTEPECOXUMHUCSCKUN PE3yJIbTaT MMPHUCOSAMHEHUS K ajbJIerujilaM U KETOHaM HYKJICO(MHIbHBIX
peareHToB.

31. Peakuuu anpaerusioB U KETOHOB C KUCJIOPOJACOAEpKAIMMH Hykieopunamu. OOpa3oBaHue mosyaueTaied u
areraield, pojib KUCIOTHOTO KaTaiu3a. AleTaibHas 3alluTa KapOOHMWIBHON rpynmbl. OOpa3oBaHUE THAPATHBIX
¢dopm. Peaknmu ¢ yrieponcojepkamumMu Hykieodmiamu. [lpucoeannenue ruapocynbpura HaTpus. Peakumm c
THOJIAMHU.

32. Peakumu ¢ aszorcoiepxamumu Hykieopunamu. OOpa3oBanne uMuHOB (ocHoBanuii Illudda), oxcumos,
TUAPa30HOB, CEMUKapP0a30HOB; UCIOIb30BAHUE MX IS MACHTU(GUKAILIMU ajlbICIHI0B U KETOHOB. B3aumoeiicTpue
(dhopmanbaernia ¢ aMMUaKkoM (TeKCaMeTHUIICHTETPAMUH).

33. Peakuuu c yriepoxaconepxamuMu Hykineopwiamu. [IpucoenuHeHne MarHMHOPraHUYEeCKUX COCTUHEHUH H
uaHoBojioposa. Peaknmu ¢ ywactuem CH-kucnmotHoro mnenrpa (o-aToma yriepoja aibJIeTHJ0B U KETOHOB).
KonneHcanust anpgonbHOTO U KPOTOHOBOTO THIA. Peakuuu anpaeruioB U KeTOHOB ¢ cuibHbIME CH-kncnoramu
(peaxuus Kuépenaremns). ['anodopmuoe pacmeruienue; nopodopmuas mpoda. Ilomumepusanusi anbaeruuoB,
napadopM, apaibIerui.

34, OkxwucieHve W BOCCTAHOBJIIEHUE AJIBAECTUAOB U KETOHOB. OKHUCIEHHE aIbIETHUIOB KOMILIEKCHBIMU
coeauHeHusiMu cepedpa u meau (11). OxuciaeHne KeTOHOB MEPOKCUCOETUHEHUIMH. BoccTaHOBNIeHNE THAPUIAMH U
KOMILJIEKCHBIMH THIpUIaMu MetaiuioB. Katanmutnyeckoe rujipupoBanue. Boccranosienue no Kmxkraepy-Bonbdy u
KrnemeHceHy Kak criocoObl yjaeHust OKCOTpyIIbL. Peakiyst TucponopiuoHUPOBAHNUS allbJICTHIIOB.

35. ®opmanbaerus (dpopmanuH), aleTanbIeTHA, XJIOpaib (XJIOpalbruapar), aKpoJieuH, OeH3albJerus, aleToH,
LUKJIOT€KCaHOH.

36. KapOonossie kucioThl. CriocoObl monydenus. CTpoeHHEe KapOOKCHIBHOM TIPYIIBI KaK P,T-CONMPSKEHHOM
cuctembl. KucnotHele cBoiicTBa, oOpa3oBaHue coiell. [lemokanuzanus 3apsga B aHHOHAaX KapOOHOBBIX KHCIIOT.
[loBbIIeHHAss KHUCIOTHOCTH MEPBBIX TOMOJIOTOB IUKAapOOHOBBIX KHCIOT. Peakiuu KapOOHOBBIX KHCIOT C
HyKJI€O(MIBHBIMH peareHTaMu; 00pa3oBaHUe CIOKHBIX H(HUPOB, AHTHAPUIOB, TAIOTCHAHTHAPUIOB U aMH/IOB.
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37. Peakuuu ¢ yd4acTHeM YIJIEBOJOPOAHOrO pajuKaia KapOOHOBBIX KucioT. ['amorenupoBanme mo ['emro-
®onprapay-3enuackoMy. ManoHoBblid 3¢up. CH-kucnoTHele cBOHCTBa, MOMyYeHHE KapOOHOBBIX KHCIOT.
JlexapOoKcHMpoBaHUE.

38. MypaBbuHas, yKCyCHas, H30BaJIEpUaHOBasi, akpuiioBas (IOIHAKPHUIAThI, TTONUMETHIIMETaKpuiar), OeH30iiHasl,
IIaBeJIeBas, MaJOHOBas!, SHTapHasl, aAUIIMHOBAs, PyMapoBasi, MaJICHHOBasI, (TajeBas U TepedraneBast KHCIOTHI.

39. ODyHKNWOHANBHBIE NPOW3BOJHBIE KapOOHOBBIX KHCIOT. CpaBHUTENbHAas aKTHBHOCTh B  PEAKIUIX
HYKJICO(MIBHOTO 3aMelieHns (alInpoBanys). Pojb KHCIOTHOTO ¥ OCHOBHOTO KaTajIu3a.

40. Auruapuabl u rajgoreHanruapuasl. CrnocoObl nomyuenus. Peakiuu anunupoBanus. HykneoduibHbI kaTamus.
Huknnyeckue aHTUIPUIBI TUKAPOOHOBBIX KUCIOT. CMeIIaHHbIE aHTHAPUABI.

41. Cnoxusie d>hupbl. KUCIOTHBIN U IMET0YHON THAPOIN3 CIOKHBIX 3upoB. [lepeatepruduxarusa. AMMOHOIH3.
CrnoxHod(pupHas KOHJCHCAIHA.

42. Amugpl kapOoHOBBIX KucHIOT. CrocoObl momyuenus. CTpoeHHe aMuAHOW rpynmbl. KHCIOTHO-OCHOBHBIE
cBoiicTBa amMu0B. KHCIOTHBIN U 1IETOYHON rujposin3. PaciiernyieHre aMyuI0B rajjoreHaMu B ILEJIOYHON cpejie U
a30TUCTOM KHUCTOTOM. Jleruaparaius B HUTPUIIBI.

43. VYronbHas KucioTa U ee (QyHKIMOHAJIbHBIC MPOU3BOIHBIC; (OCTEH, XJIOPYrojdbHbIE 3(PUPHI, KapOaMUHOBAs
kucnora u ee 3¢upsl (yperansl). Kapbamun (Mo4yeBHHA), OCHOBHBIE M HYKIICOQHIBbHBIE CBOWCTBA. | maponus
MOYEBHHBL. ALMIMOYEBUHBI (YpeHIbl), YPEUIOKUCIOTH. B3anMoneiicTBrie MOYEBUHBI C A30TUCTOM KHCIOTOH M
runodpomutamu. ['yaHuuH, OCHOBHBIE CBOICTBA.

44. Cynbdonossie kuciotel. Homenknatypa. CriocoObl momyuenus. KucinoTHele cBoiicTBa, 00pa3oBaHue CONECH.
OyHKIMOHATBHBIE TPOU3BOIHBIC CYIB(OHOBBIX KUCIOT: 3QUPBI, AMUBI, XJTOPAHTUAPUABI.

45. CnekrpanbHas HIeHTUDUKAIHSA (YHKINOHAILHBIX TPOU3BOJHBIX KAPOOHOBBIX KUCIIOT.

46. Awmwmnubl. CrmocoObl monmydeHusi. KHCIOTHO-OCHOBHBIE CBOHCTBa, oOpa3oBaHue conell. HykneopunbHbie
CBOMCTBa. AJIKUIUMPOBAHHE aMHHOB. UeTBEpTUYHBIE aMMOHHEBBIE COJM. Peakiuu aMUHOB C alMIHPYIOUIMMU
peareHTamu, 3aIldTa aMHUHOTPYIIBI. PacKpbITHE 0-OKCHIHOIO IMKJIA aMHHaMM, O0O0pa30BaHHWE AMUHOCIHMPTOB.
Peakiiuy nepBUYHBIX, BTOPHYHBIX U TPETUYHBIX alTU(PaTHICCKUX U apOMATHIECKUX aMHUHOB C a30TUCTOM KHCIOTOH.
KapounamuaHas peaxiusi.

47. BimsHMEe aMUHOTPYNIBI Ha PEAKUMOHHYIO CIHOCOOHOCTH apOMaTHYECKOTO KOJbIla: TaJOr€HUPOBAHUE,
CyIb(QHUpOBaHNEe, HUTPOBAHNE.

48. MerunaMuHbl, STHIAMUHBI, STHICHIUAMUH, TE€KCaMETHJICHIMAMWH, aHuiuH, N, N-IHUMeTHIaHWINH,
TONYWUAMHBIL, TudeHnIamMuH, HapTunamMuabl. CieKTpaibHas UASHTU()UKALUS aMUHOB.

49. Jlmazo - u azocoenuHenus. Homenknarypa. Peaknus nuasotupoBanusi. KoBaleHTHO - 1 HOHHOTIOCTPOSHHEIE
nuazocoeauHenus. Briusiaue pH cpebl Ha cTpoeHue qua3ocoeAnHeHn. Peakum coneil Ana3oHus ¢ BbIACICHUEM
azora. CHHTETHYECKHE BO3MOKHOCTH PEAKLWHU. 3aMEHa AMA30TPYHIbl HAa THIPOKCUIPYIILY, AJIKOKCHUIPYIILY,
BOJIOPO/I, TAJIOT€HBI, IIUaHOTPYIIITY.

50. Peaknmu cosieil qua3oHust 6e3 BBIJCICHUs a30Ta. A30COUETaHNE KaK PeaKius 3JIeKTPO(UIEHOTO 3aMECHNSI.
Hduazo - u azococraBisroniue. Vcronb3oBaHWe peaklHMid a30coueTaHusl Uis WACHTHQHUKAIWU (QEHONIOB U
apoOMaTUYECKUX aMHHOB.

51. T'uppokcuxuciaorsl. Knaccudukarms. Homenkinatypa. CriocoObl mosiyueHusl.

XUMHUYECKHE CBOWCTBA KaK TeTepOPYHKIUOHANBHBIX coeauHeHni. Crnenmpudeckue peaknud o-, f- u (-
THIPOKCUKHUCIOT anudaruueckoro psaa. JIakTOHBI, JaKTHIBI, WX OTHOWIEHHE K Truapoin3y. OIHOOCHOBHBIE
(MonouHas), ABYXOCHOBHEIE (BUHHBIC, I0JI0YHAs) U TPEXOCHOBHEIE (JIMMOHHAS ) KACIIOTHI.

52. ®enonokucnorel. Canunuiosas kucioTa. [lonydeHrne U XUMHYECKHE CBOWCTBA KakK reTepodyHKIIHOHAIBHOTO
coerHeHHs. D(UPbl CATUIIIOBON KHUCIOTHI, IPUMEHSEMbIE B MEIUIIMHE: METHIICAIMIMIAT, (eHUICATHLIUIAT,
aleTHIICATMIINIIOBAs KUCIIOTa, N-amuHocanunuioBas kuciiota (ITACK) u mexanusm eé buonocuueckozo oeticmeusi.
lamnoBast kucnota. [IpencraBnenne o JyOUITBHBIX BENIECTBaX.

53. Oxcokucnotel. Homenknatypa. CriocoObl monydeHusi. XMMHYECKHE CBOMCTBA KakK reTepodyHKIMOHATBHBIX
coeauHeHuii. Creunguyeckue CBOMCTBA B 3aBUCUMOCTH OT B3aMMHOT'O PACHONIOKEHHs (PyHKIIMOHATIBHBIX TPYIIIL.
Kero-eHonbHast Tayromepusi [-OKCOKHCIOT (aleTOyKCYCHOH W IIaBEeIeBOYKCYCHON) M [-AMKapOOHMIBHBIX
COCIMHEHMH (alleTHIAICTOHA). AJIKHIMPOBAHKUE U allMIMPOBAHKE [3-IMKapOOHUIBHBIX COSIMHEHUH, COOTHOILICHHUE
npoaykToB C - u O-ankunupoBanus. CUHTE3bI KapOOHOBBIX KUCJIOT M KETOHOB Ha 0a3e aleToyKCyCHOTO 3¢upa.
Anprernno - (TIMOKCHJIOBas) M KETOHOKUCIIOTHI (ITMPOBHHOTPagHAs, ALETOYKCYCHas, IABEJIEBOYKCYCHasl, O-
KETOTITyTapoBas).

54. Awmwunokucnotel. Knaccudukanms. Homenknarypa. CrocoObl modydeHHs. XUMHYECKHE CBOWCTBA Kak
rerepoyHKIMOHAIBHBIX coeauHeHnH. CriennuiecKkue peakuuu o-, B- 1 (-aMUHOKHCIOT anuaTHYeCcKOro psja.
JlakTaMbl, IUKETOIUIIEPA3HHBL.

55. Ientunpl, 6enku. CTpoeHne MENTHAHOW TpymIibl. [lepBudHas cTpyKTypa MENTHIOB M OenKoB. YacTHUHBIN U
MOJHBIA THAPOJIN3 TOIUIEITHAOB.



56. ApomaTuuecKkue aMHUHOKHMCIIOTHL n-AMHHOOCH30HHAs KHCJIOTa W €€ IPOM3BOAHBIC, NPUMEHSEMBIC B
MEIUIHE: aHeCTe3WH, HOBOKanH, HOBOKanHaMuA. 0-AMUHOOeH30iiHas (aHTpaHmiIoBas) kuciora. CynbdaHuioBas
Kkucnora. Xummdeckue cBorictBa. CynbhanmmaMu (CTpenToIH ), criocod nomydernst. OOmui TPUHIIUAT CTPOCHUS
CyJb(aHUITaMUIHBIX JIEKAPCTBEHHBIX CPEACTB U MEXAHUIM UX OUOL02UYECKO20 OeliCTNEUL.

57. AwmuHOCTIMpPTEI ® aMuUHOQeHONbl. buoreHHele aMuHBl: KOomamMuH (2-aMHHOSTAaHOJN,), XOJIWH,
AleTIIIXOJIMH, aIpeHAITNH, HOpaIpeHaIuH. n-AMUHO(EHON U er0 IPOU3BOIHEIE, IPUMEHIeMbIE B MeuIlnHe: (eH-
areTHH, apaneTaMol.

58. Monocaxapuapl. Knaccudukanus: anbgo3bl U KEeTO3bl, MEHTO3bl M rekco3bl. Crepeomzomepus. D - u L-
Crepeoxumudeckue psiipl. dnuMepsl. OTKpBITHIE U HUKINYecKue GopMbl (MUpaHo3bl U GypaHo3sl). TayTomMepHbIe
MIPEeBpAIICHUS, MyTapoTaIys, o- u -anoMepsl. Kordopmannn BaxHewmmx D-rekconupanos. [learossr: D-pubo3a,
D-kcuno3za. I'ekco3sl: D-rimoko3a, D-ranakroza, D-manno3a, D-dpykro3a. Jle3okcucaxapa: 2-ne3okcu-D-pubdo3a,
L-pamno3a. AMuHocaxapa: D-riaroxo3amuH, N-anetun-D-riroko3aMuH.

59. Xumuueckue CcBoiCTBa MoOHOcCaxapumoB. (Opa3oBaHHE MPOCTBIX M CIOXKHBIX 3¢GupoB. Peakiun
MOJTyareTalbHON THUAPOKCHIIBHOM TPYNIBL: BOCCTAaHOBUTENBHBIE CBOWCTBa, oOpa3oBaHne O-TIMKO3HIIOB.
IMpencraBnenne 00 N-,S -u C-rimukosuaax. OTHOIICHHE TJIMKO3MIOB, IMPOCTBIX M CIOXKHBIX 3(upoB
MOHOCAaXapHJIOB K TUAPOIHU3Y.

60. OxucneHne MOHOCAaXapHAOB. AJBIOHOBEIC, allbJapOBBIE ¥ YPOHOBBIE KHUCIOTHL. D-I'mokonosas, D-
[IIIOKYpOHOBasi, D-ramakTypoHOBast KUCIOTHL. AckopOuHoBass kuciota (ButamuH C). BoccranoBnenue
MOHOCAXapHJIOB B MOHOJIBI (anbauThl). [Tomosner: D-copOUT, KCHIIUT.

61. Omnwurocaxapunpl. I[lpuHnun crpoenus. BoccranaBnuBaronyie W HEBOCCTAHABIHMBAIOIINE IHUCAXaPHJIBL.
MasbTo3a, nemodno3a, J1akTo3a, caxapo3a. TayToMepHs BOCCTaHABIMBAIOMIMX IHCAXapUIOB. XHMHYECKUE
cBoiicTBa. ['uaponus.

62. Ilommcaxapuapl. [IpuHtun ctpoenus. ['omo - u rerepomonucaxapunsl. OTHOIIEHUE MOIUCAXAPUIOB M HX
a¢upoB Kk ruaponuzy. Kpaxman (amuino3a u aMUIIONIEKTHH), TIIMKOTEH, TEJUTI0JI03a, JeKCTpaHel. lpeacrapnenue o
CTPYKTYpE THATypOHOBOH KHUCIIOTHI, XOHAPOUTHHCYIb()ATOB, TENapuHa u UX poau 8 Opeanuzme.

63. I[laTu4iIeHHbIE TETEPOIMKIBI C OJHUM TeTepOoaToMoM. ApPOMAaTHYECKHE IPEICTABUTENN: MHUPPON, THO(EH,
(ypan. KucnoTHO-OCHOBHBIE CBOWcTBa mHppoNa. Peakimuu 3ieKTpoQUIBHOTO 3aMEIIeHUs, OpHUEHTAIUs
3amenieHus. OCOOCHHOCTH peaKinii HUTPOBaHHUs, CYIb(OUPOBaHHS U OPOMHUPOBaHUS allUI0(POOHBIX TETEPOLUKIOB.
IMupponuaun, Tterparuapodypan. Dypdypon, cemukapbazon S-uurpodypdypona (dbypauunun). Muamon, B-
WHJIOJIMITYKCYCHAs KUCIIOTA.

64. I[laTudseHHbIe TETEPOIMKIIBI C JBYMSI TeTepoaToMaMu. ApoMaTHiecKue MpeJcTaBUTeN : MHpa3oil, UMHIA307,
THa30J, OKcazol. KuCIIOTHO-OCHOBHBIE CBOMCTBa, 0OOpa3oBaHHWE accolUaroB. Peaknuu 31neKTpoHIBHOrO
3aMeleHnsl B mupasoiie W uMumasolne. llupa3zomon m ero tayromepus. JlekapcTBeHHBIE CpEACTBA Ha OCHOBE
nupasosona-3. [IpousBoHbIe MMUIA301a: THCTHIWH, THCTAMUH, OEH3UMUIA30]1, TU0a301.

65. IllecTruneHHbIE TETEPONMKIBI C OJHUM TeTepOaTOMOM. ApOMATHUYECKHE MPEICTABUTENN a3MHOB: THPHUIIUH,
XUHOJIMH, W30XUHOIMH. OCHOBHBIE CBOHCTBA. Peakiuu anekTpoduiabHOro 3amenieHus. Peakiinu HyKi1€o(hUIbHOTO
3aMeleHnsl (aMUHUPOBaHHUE, THAPOKCHIMpOBaHWE). JIaKTHM-ITaKkTamMHAs TayTOMEpUs THAPOKCHIIPOU3BOTHBIX
NAPUMHA.

66 lecTuunennse TCTCPOLUKIIBI C IOBYMsS TIE€TCpOaTOMaMu. ApOMaTI/I‘IeCKI/Ie MMpeACTaBUTCIIN JUA3WHOB!:
MUPUMUINH, THPa3uH, TUpuiasuH. [IMpuMuUAMH W ero THIPOKCH - W aMHHONPOW3BOJHBIC: ypalliil, TUMHH,
IIUTO3HH - KOMIIOHEHTHI HyKJI€03U/I0B. JIaKTHM-JTaKTaMHasi TAy TOMEPHs HYKJICHHOBBIX OCHOBAHUM.

67. bapOutypoBas KHCIIOTa, JaKTUM-TIAKTaMHAasT H KETO-€HOJIBbHAsT TayTOMEpHsl, KHCJIOTHbIE CBOWCTBA.
[IpownsBoaHbIe 6apOUTYpOBOI KUCIOTHL: OapouTain, heHobapOuTan. Tuamun (Butamus B1).

68. KonneHcupoBaHHBIE CHUCTEMBI reTepouukioB. IlypuH, apoMaTHyHOCTb. ['MApPOKCH - U aMUHONPOHU3BOAHBIC
ITypuHa: TUIIOKCAHTUH, KCAHTHH, MOYEBas KMUCJI0Ta, aICHUH, I'YaHUH. JlakTuM-naKkTaMHas TayTOMEpPUs. Kucnoraeie
CBOWCTBA MOYEBOI KHUCIIOTBI, €e coNu (ypaThl). MeTHIpOBaHHbIE KCAHTUHBI: KO(QEHH, TeoOQUILTUH, TeOOPOMUH.
KauecTBeHHBIE peakIInu METHIMPOBAHHBIX KCAHTHHOB.

[lyprHOBBIE ¥ THPUMHUAMHOBBIE HYKJIEO3HIbl. S-DTopoypanmi, 3-a3uJIOTUMUINH KaK JIEKapCTBEHHBIE CPEJICTBA.
Hyxmeotuapl. OTHOIIIEHUE K THIPOITU3Y.

69. PubGonyknennossle (PHK) u nesokcupubonyknenmnoBsle (JJHK) xucnorel. IlepBuunas cTpykTypa
HYKJICMHOBBIX KHCIIOT.

70. Ankanouasl. Xumuueckas kiaaccudukanms. OCHOBHBIC CBOMCTBA, 00pa3oBaHUE COJICH. AJIKaJOUIBI TPYIIIBI
MUPUIUHA: HUKOTHH, aHa0a3WH. AJIKAJIOWABI TPYIMIBl XWHOJIMHA: XWUHHUH. AJKAJIOWABI TPYIIbI U30XWHOJMHA H
M30XHWHOJIMHO(ECHAHTPEHA: TamaBepuH, MOp(hUH, KOJEHH. AJKAIOUIBI TPYIIIBI TPOIIaHA: aTPOINH, KOKAWH.

71. Tepnenomasl. Knaccudukanus. Mzonpenoroe mnpasuiao. MoHOTEpICHBI. ATMKINYECKAE (M30MEPHI ITUTPAIs),
MOHOIMKJINYECKHe (TMMOHEH), Ounmkinueckne (o-muHEH, OopHeos, kKamdopa) TepreHbl. MEHTaH U ero
NPOM3BOJHbBIC, MPUMEHAEMbIE B MEOUIMHE: MEHTON, TepnHH. JluTepreHsl: peTHHON (BHUTaMHH A), PEeTHHAJb.
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Tputepnensl. CkBajieH, OMOTeHETHYECKasl CBs3b TEPIEHOB W CTEpOMIOB. TerparepreHsl (KapoThHOUAb)) [3-
KapoTHH (IIPOBUTaMUH A).
73. Crepounsl. CtpoeHue crepana. PopoHadanpHbIe yriieBOJOPOIBI CTEPOHMIOB: ICTPaH, aHIPOCTaH, MpETHaH,
X0JaH, xoniectad. CTepeon3oMepHsl: yuc - U /mpanc-codieHeHne IUKIOTeKCaHOBBIX Kouell.o,3-CTepeoxuMuieckas
HOMEHKJIATypa, So- u SB-psaasl.
XUMHYECKHE CBOWCTBA CTEPOMIOB, OOYCIOBICHHBIE (YHKUMOHAIBHBIMH TPyNNaMH: THIPOKCHIBHOM,
KapOOHMIEHOM, KapOOKCHILHOM.
74. ArnMKOHBI CeplIeUHBIX TTMKO3UIOB: JUTUTOKCUTEHNH, cTpodanTuarH. OO TPUHIIMII CTPOSHHS CepACYHBIX
TJIMKO3UI0B. XMMUYECKHE CBOHCTBA, 00YCIOBICHHBIEC ()YHKIIMOHAIBHBIMHU TPYTIAMH.
75. Jlummmmoel. XuMudeckast 1 Omostorndeckas kinaccudukaruu. [Ipu3Haky KI1accos.
76. Ilpoctbie ombUIsIeMble JUMUABL. TpHAMITINIEPUHBl (KUPBI, Macia) U uX po.ib. BeIcHINE KUPHBIE KUCIOTHI
(manpbMHUTHHOBAs, CTEapUHOBAs, OJICMHOBAs, JIMHOJICBAas, JIMHOJICHOBAs, apaxWAOHOBas) KaK CTPYKTYpHBIC
KOMITIOHEHTB! TPHALWITIIULECPUHOB U CHAONHCHBIX OMBIIAEMbIX AUnU006. ['Maponu3, TUAPOTeHU3alts, OKUCIICHHE
KAPOB B Macell. Cmepuovl u ux pos.
77. Bocku. Ctpoenue. Bpiciine >kupHbIE COUPTHI (IETHIOBBIA, MUPHLIWIOBGHIH). [Tuenuublii Bock. CrepMarner.
TBUHBIL
78. ®ochomumunsl (eruyepo - u cpuneogoconunudvy). Cmpoenue u poisv 8 opeanusme. Peaxyuu euoponusa.
79. I'mukonunuzapl (1epeOpPO3UIBI U TAHTIINO3UIbI). Cmpoernue u poib 6 opeanusme. Peaxyuu eudponusa.
80. TIpencraBnenue o6 3iiko3aHOMIAX (IPOCTATIAHIMHAX U JICHKOTPUCHAX).

Ananumuyeckan xumusn

1. Llenu 1 3aa4M Ka4eCTBEHHOTO U KOJMYECTBEHHOTO aHAIN3a. AHAIUTHYECKUH d3P(PEKT U aHATUTHYECKHUH
curHai. Beibop Merona ananmza

2. OCHOBBI TEOPUH CHIIBHBIX JIEKTPOIUTOB. AKTHBHOCTbD, KO (UIIMEHT aKTHBHOCTH, HOHHAS CHJIA
PacTBOpOB.

3. BydepHblie pacTBOpHI, KX COCTaB, CBOICTBA M IPUMEHEHUE B XUMUYECKOM aHamm3e. MexanusMm OydepHoro
neiictust. Pacuér pH Oydeprbix cuctem. bydepras EMKocTs.

4. OKHCIUTETbHO-BOCCTAHOBUTEIBHBII MOTEHIMAN, €ro pacyér. DaKkTopbl, BIUSIONME Ha €0 3HAYCHUE.

Koncranra PaBHOBECHA U HAIIPABJICHHUE OKHUCIUTCIbHO-BOCCTAHOBUTCI/IBHBIX peaKHHﬁ. HN3menenne HaIlpaBJICHUA
OBP.

5. Ckopoctb OBP u ¢pakTopsl, KOTOpble Ha He€ BIUSIOT. ABTOKATaIUTHUECKUE U MHAYLUPOBAHHBIC PEaKI1H,
UX POJIb B XUMHUECKOM aHaIM3e.
6. KommuiekcooOpa3oBaHyue ¢ MOHOJEHTATHBIMU Y TIOJIMJICHTATHBIMY JIUMTAHAAMHU: CTPOSHHE KOMIUIEKCHBIX

COCIMHEHHH, paBHOBECHSI B PACTBOPAX KOMIUIEKCHBIX CO€IMHEHNH, KOHCTAHThl YCTOMYMBOCTH KOMITJIEKCHBIX
MOHOB. XeNaTHbIe KOMIUIEKCHI U XEJIATHBIH 3 EKT.

7. Koncranra pacTBopuMocTH (TIpOU3BEIEHUE aKTUBHOCTEH). PacTBoprMocTh. DakTOpHI, BIUAIONINE HA
PacTBOPUMOCTH MaJIOPACTBOPUMBIX COETUHEHHH.
8. AHanmuTHYeCKHe XUMUUECKHE PEaKLUH U YCIOBUS UX NpoBeneHus. TexHrKa NpOBEIeHUs peaKuii B

Ka4€CTBCHHOM aHaJIn3€. OpFaHquCKHe AHAJIMTUYCCKUC pCarc¢HThbl, UX 0COOEHHOCTH 1 IIPUMCHCHUC B
Ka4€CTBCHHOM aHaJIN3€.

9. AHanuTHyecKre K1acCupUKaluy KaTHOHOB U aHWOHOB. AHAJIMTUYECKUE TPyNIbl HOHOB U Ileproanueckuit
3akoH [[.M. MenzneneeBa. CucteMaTuuecKuil U IpOOHBINA KAUeCTBEHHBIN aHAJIH3.

10. | aHamuTHYECKas TpyIIa KaTHOHOB: 00Ias XapaKTEePUCTHKA, XapaKTePHBIE PEAKIINH HOHOB.
CucremaTHueCKUi X0/ aHaIM3a CMECH KaTHOHOB | rpynmsl. MeTonibl pa3inokeHus U yJaJIeHus coJIel aMMOHHSI.

11. Il ananuTHYecKas rpynna KaTHOHOB: O0ILasi XapaKTePUCTHKA, TPYIIIOBON PeareHT, XapaKTepHbIC peaKiu
noHOB. CHUCTEeMaTHYECKHIA X0 aHaIn3a cMecH KaTHOHOB Il rpymnmbl.

12. OnTuMansHbIE YCIOBHS OCaKAeHNA KaTnOHOB I rpymmel. CucTeMaTHUeCKUi X0/1 aHAJIN3a CMECH KaTHOHOB
I-1I rpymm.

13. 1T ananuTHYeckas rpymnmna KaTHOHOB: 001as XapaKTepUCTHKA, TPYIITIOBOM peareHT, XapakTepHbIe PeaKIuu
noHOB. CHCTeMaTHYECKH X0 aHainu3a cMecu KaTuoHoB [II rpymmesr.

14. OnTtumaneHele ycnoBus ocaxjaeHuss katnoHoB III rpymnmel. CucremaTHueckuil XoJi aHanM3a CMECH
katnonoB [-III rpymm.

15. I, IT u III aHanuTHYECKUE TPYIIIBI AHUOHOB: 00IIAs XapaKTESPUCTHKA, IPYIIIOBBIC PearcHThI.

16. XapaxtepHble peakiuu aHuoHoB [-1II ananutnyeckux rpynmn. Ananus cmecu annoHoB [-III rpymm.

17. I'paBumerpudeckuid Metox ananmu3a. CyIIHOCTE M OCHOBHBIE omepanuu Mertona. Krmaccudukanms

TpaBUMETPUYCCKHUX  METOOAOB aHaJiu3a. AHaINTHYECKHE BO3MOXHOCTH, JOOCTOMHCTBA HW  HCAOCTATKH
TpaBUMETPHUYCCKOTO METOAA aHAJIMN3a.



18. OO01mas cxemMa aHATMTUYECKOTO OTPEACNICHUs M0 METOAy ocaxkiaeHus. OcaxaaeMas U TpaBUMETpUIECKAs
(hop™mel, TpeOoBaHUs K HUM. Heopranudeckue u OpraHu4ecKHe OCaJuTeNH, TpeOoBaHMs K HUM. BriOop ocamutens
7 pacu€T ero KOJIN4ecTBa.

19. OntuMmalbHbIe YCIOBHS MONyYSHHS KPUCTAJUIMYECKUX M aMOp(HBIX ocaikoB. [Ipomecchl Koaryisinuu u
NENTU3AIH TPU 00pa30BaHUM OCAIKOB.

20. Coocaxienne, ero poib B XUMHUECKOM aHanmu3e. Ocaxk/IeHHe ¢ KOJJIEKTOPOM.

21. Tumet coocaxkaenns. CrrocoObl OYUCTKH OCAIKOB OT COOCAKICHHBIX ITPUMECEH.

22. CyIIHOCTh U OCHOBHBIE ONEpai TATPUMETPUUECKOTO METO/Ia aHAIN3a, €ro JTOCTOMHCTBA U HEJOCTaTKH.
Knaccugukanust TATpUMETPUYECKUX METOA0B aHan3a. CriocoObl THTPOBAHUSL.

23. Peakmum, KOTOpBIE HCITONB3YIOTCS B TUTPUMETPHH, TPEOOBAHUS K HIM.

24, Touka SKBHUBANIEHTHOCTU (CTeXHOMETpUuHOCTH). KoHeuHas Touka THTpoBaHMs M e€ (UKCHpPOBaHHE B
KHCJIOTHO-OCHOBHOM U OKHUCJIUTENFHO-BOCCTAHOBUTEIILHOM TUTPOBAHUH.

25. Touka 3KBHBAJICHTHOCTH (CTeXHOMeTpudHOCTH). KOHEUHass TOYKa TUTPOBaHHWS M €€ (QUKCHpPOBaHHE B
OKHUCIIUTENbHO-BOCCTAHOBUTEIIFHOM U KOMILIEKCOHOMETPUIECKOM TUTPOBAHHH.

26. CranzmapTHble W BCIIOMOTaTeNNbHbIE PacTBOPHI, CHOCOOBI BHIpAKEHMsI MX KOHIEHTpanmu. Mcmonb3oBaHue
CTaH/IApPTHBIX U BCTIOMOTATEIFHBIX PACTBOPOB B KOJIMYECTBEHHOM aHAJIH3E.

217. Bunbl crangapTHBIX PacTBOPOB M CIIOCOOBI UX MPHUTOTOBICHUS. TpeOoBaHMS K CTaHAAPTHBIM BEIIECTBAM.
28. MeTox KHCIOTHO-OCHOBHOTO TUTpoBaHus. CyIIHOCTh MeToa, ero odmas xapakrepuctuka. CTaHaapTHEIC
pacTBOPBI METO/Ia, UX NMPUTOTOBJICHHUE U CTaHAAPTU3AIIH.

29. AHanuTHYeCcKrue BO3MOXXKHOCTH METO/[a KUCIIOTHO-OCHOBHOTO TUTPOBAHUSI.

30. Kucnorno-ocHoBHbIE WHIUKATOPHL. TpeGoBanus Kk HUM. OCHOBHBIE KOJMYECTBEHHBIE XapaKTEPUCTHUKU
uHIuKaTopoB. [IpaBuio BeIOOpa HHAUKATOPA.

31 Teopwust KHCIOTHO-OCHOBHBIX HHMKATOPOB, OCHOBHOE YPaBHEHHUE TEOPUU UHIUKATOPOB (C 6616000M).

32. KpuBbie KHCIOTHO-OCHOBHOTO THTPOBAHMS, IMPHHIHUIEI WX pacu€Ta W NporHo3upoBaHms. DakTopsl,
BIIMSIOIINE HA BEJINYMHY CKaydKa.

33. CpaBHUTENbHAS XapPaKTEPUCTHKA KPUBBIX THUTPOBAHHA B KHCIOTHO-OCHOBHOM U OKHCIIHTEIHHO-
BOCCTaHOBUTEILHOM TUTPOBaHUH. DaKTOPHI, BIUSIONINE HA BETMUYNHY CKAYKa KPUBBIX TUTPOBAHMS.

34. CpaBHHuTENBHAS XapaKTepUCTHUKA KPHUBBIX TUTPOBAHUS B KHCJIOTHO-OCHOBHOM u
KOMITJIEKCOHOMETPHUECKOM TUTPOBaHUHU. DaKTOPHI, BIUSIONINE HA BEIMYMHY CKAYKa KPUBBIX TUTPOBAHHS.

35. CpaBHUTENbHAS XapaKTEPUCTHKA KPHUBBIX THTPOBAHUS B  OKHUCIUTEIBHO-BOCCTAHOBUTEIILHOM M
KOMITJIEKCOHOMETPHUECKOM TUTPOBaHUHU. DaKTOPHI, BIUSIONINE HAa BEIMYMHY CKaYKa KPUBBIX TUTPOBAHHS.

36. Pacuér pH B pacTBOpax CHJIBHBIX KHCIIOT M OCHOBaHMA. KpuBbie TUTPOBAHUS CHILHON KUCIOTHI CHIIBHBIM
OCHOBaHMEM W CHJILHOTO OCHOBaHUS CHIILHOW KHCIIOTOM.

37. Pacuér pH B pacTtBopax crmaObIXx KHUCIOT W WX cojeil. KpuBas TuTpoBaHmsi crnaboil KHUCIOTHI CHIIHHBIM
OCHOBaHHUEM.

38. Pacuér pH B pacTBOpax cj1abbIx OCHOBaHUHN U UX cojieil. KpuBas TUHTpOBaHMs C1a00r0 OCHOBAHUS CHUIIBHOM
KHUCIJIOTOM.

39. KpuBsie TuTpoBaHuUs coiel ciaaOblX KHUCIOT CHJIBHBIMHU KHCIOTaMH. [IporHo3upoBaHHE BO3MOXKHOCTH
TUTPOBAHUS COJIH.

40. KpuBble TuTpoBaHMs coned cnaObIX OCHOBaHMH CWJIBHBIMH OCHOBaHUSIMH. [IpornosmpoBanue
BO3MOXHOCTH THTPOBAHHMS COJIH.

41. Pacuér pH B pacTBOpax MHOIOOCHOBHBIX KHUCJIOT. KpuBbIE THUTPOBaHUS MHOIOOCHOBHBIX KHCJIOT.
[IporHo3upoBanue UX BUjA IO CIIPABOYHBIM JaHHBIM.

42. Pacuér pH B pactBopax amdonuroB. KpuBble THTpOBaHHS COJNEd MHOTOOCHOBHBIX KHCIIOT Ha IpUMEpPE
K2COs. [Iporuo3upoBaHue UX BUA 10 CIIPABOYHBIM JaHHBIM.

43. KpuBblie THTpOBaHUs cMecel KUcIoT. [[porHo3upoBaHne X BHJA MO CIIPABOYHBIM JJAHHBIM.

44, Kpusslie TuTpoBanus cMecei ocHoBanuil. [IporHo3upoBanue ux BUIA 110 CIIPABOYHBIM JTAHHBIM

45. CyIIHOCTh, 00Ias XapakTePUCTUKA M KiIacCH(HUKAIUS METOJOB OKHCIUTEIbHO-BOCCTAHOBUTEILHOTO
TUTpOBaHUs. Pacdyér (akTopoB SKBHBAIEHTHOCTH BEIIECTB, YYACTBYIONIMX B OKHCIHUTEIEHO-BOCCTAHOBUTEIBHBIX
peaxkumsx.

46. KpuBble OKHCINTENEHO-BOCCTAHOBUTENBFHOTO TUTPOBaHUS. PaKTOPbI, BIUAIOLINE Ha BEIUYHHY CKadKa.

47. Crioco0bl (PUKCHPOBAHUA K. T. T. IPH OKUCIMTEIHHO-BOCCTAHOBUTEIIBHOM THTPOBAHHUH.

48. OKHUCINTENHHO-BOCCTAHOBUTEILHBIE HHANKATOPBI, MEXaHU3M HX JEHCTBUS, MHTEPBAJ MEPEX0Aa U MPaBHUIIO
BHIOOpa WHANUKATOPA.

49. ITepmanranarometpusi. CyITHOCTS M OCHOBHBIE PEAaKIIH METO/Ia, €r0 JOCTOMHCTBA M HEJOCTATKH.

50. CrangapTHBIE U BCTIOMOTaTeNbHBIE PACTBOPHI IEPMAHTAHATOMETPUH, UX MPUTOTOBJICHHUE, CTAaHAAPTH3AIIHS

" yCJIOBUA XpaHCHUA.



51. VcnoBus MpOBCACHUSA TMCPMAHTaHATOMCTPHUUCCKUX OHpeZ[eJ'ICHPIfI. (I)I/IKCI/IPOBaHI/IG KOHCYHOH TOYKH
TUTPOBAaHUA B ICPMAHTAHATOMCTPUU.

52. VYcioBusi IpoBeAeHUSI HOAOMETPUUECKUX olpeseieHuid. PuKCupoBaHUEe KOHEYHON TOUKH THUTPOBAHUS B
HOJJOMETPHH.

53. AHanmuTHYeCKHe BO3MOKHOCTH IIEPMaHTaHATOMETPUYECKOTO METO/Ia aHAIH3A.

54, HNopometpus. CynHOCTs M1 OCHOBHBIE PEAKIIH METO/[a, €0 JOCTOWHCTBA M HEAOCTATKH.

55. CraHgapTHBIE U BCTIOMOTATeNIbHBIE PACTBOPHI METOAA HOJAOMETPHH, UX IPUTOTOBIICHIE, CTAHAAPTH3AINS U
YCIIOBHS XPaHEHHUSL.

56. AHanmuTHYeCKHE BO3MOKHOCTH HOJIOMETPUIECKOTO METO/Ia aHAIN3A.

57. IlepmarTraHaTOMETPHUIECKOE M HOJOMETPHUIECKOE OIPE/IEIICHNE BOCCTAHOBHUTENEH.

58. [lepmaHranaToMeTprU4ecKOe U HOJIOMETPUIECKOE ONpeIeIEHNE OKHCIUTENCH.

59. [lepmanranaroMeTpu4eckoe W HOJOMETPHYECKOE OIpefesicHHe KaTHOHOB, He  00JaJaromux
OKHCIIUTETEHO-BOCCTAHOBUTEIFHBIMHA CBOMCTBAMU.

60. [lepmarTaHaTOMETPHUIECKOE H HOJOMETPHUIECKOE OIPE/IEIICHNE OPTaHUIECKUX COSTMHEHNH.

61. MeToapl KOMIUIEKCOMETPUYECKOro TUTpoBaHUs. CyIIHOCTB, 00IIasi XapaKTepHUCTHKA U KiIacCHU(pHUKALUSI

METO/I0B KOMIUIEKCOMETPUYECKOT0 TuUTpoBaHus. KommiekcoHoMmeTrpus: o0miash XapakTEpUCTHKAa METOAA, €ro
CYLIHOCTb U IPEUMYIIECTBA.

62. Kommnekconsl, MX CTpoeHHE, CBOHCTBA W TMpUMEHEHHWE B aHaimu3e. Peakium B3auMOJCHCTBUS
KOMITJIEKCOHOB C HOHAMH METAJUIOB, UX CTEXHOMETPHS U OCOOCHHOCTH.

63. [loGouHbIE peaknny, BIHAIONIME HAa PaBHOBECHE OOpa30BaHUS KOMIUIEKCOHATOB. YCIIOBHUS MPOBEIACHHS
KOMITJIEKCOHOMETPHUECKUX onpeaeneHnil. Pons OydepHbIX pacTBOpOB.

64. KpuBbie KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHMs. PaKTOPHI, BIUAIONINE Ha BEIUUYHUHY CKayKa.

65. CriocoObl  (hMKCHpOBaHWS KOHEYHOW TOYKH TUTPOBAHHSA B KOMIUIEKCOHOMETPHH. MeTalIoXpOMHEIE
MHIUKATOPbI, MEXaHU3M UX ACHCTBUS, HHTEPBAJ IIEPEX0/a 1 MIPAaBUIIO BEIOODA.

66. CraHgapTHble M BCIOMOTaTENbHbIE pAcTBOPHl METOJa KOMILJIEKCOHOMETPHHM, HX MPUTOTOBIEHHE,
CTaHIAPTU3ALUS U yCIOBUS XPAaHEHHUS.

67. AHauTHYECKHE BO3MOXKHOCTH METOa KOMIIJIEKCOHOMETPHUYECKOT'O THTPOBAHHSI.

68. KomrutekcoHOMeTprUYeCKOe OnpeieiicHIe aHUOHOB.

69. KommekcoHOMeTprUIecKoe orpe/ielieHHe KaTHOHOB.

Konnouonas xumus
1. Knaccudukaruss — gucnepcHbix — cucteM.  OCOOCHHOCTH  YJBTPAMHUKPOIETEPOTrEHHOTO  COCTOSIHHUS
(HAaHOCOCTOSHUS).
bpoyHOBCKOE ABMKEHUE B KOJUIOMIHBIX cucTeMax. Teopus OWHIITEHHA-CMOITyXOBCKOTO.
CenumentannoHHo-11u(pHy3HOE paBHOBECHUE, ONPECICHIE YUcia ABOraipo.
CenMMEHTAIMOHHBIN aHATN3 CyCIICH3UN U AIMYILCUH.
duddyszus B konmnouanslx cuctemax. Teopust DWHIITEHHA.
OnTHueckre METOBI UCCIET0BAHUS IUCTIEPCHBIX CHCTEM.
TloBepXHOCTHOE HATSHKEHWE OJHOKOMIIOHEHTHOM JKUJKOCTU. BiMsiHME XUMHUYECKOW HOpUpPOABI Ha
TEeMIEpaTypy.
8. Kammmnsiprnoe naenenue. 3akon Jlammaca. KanunnspHas moctosHHasL.
9. BrwusHME KpHBHU3HBI TIOBEPXHOCTH Ha JIaBJICHHWE HACKHIIEHHOTO TIapa M PacTBOPUMOCTh BEIECTBA.
M3oTepMuyeckas neperoHka 1 KanuuigspHasi KOHIEHCaIusl.
10. CwmaumBanue. 3akoH lOnra. KpaeBoil yron; TepMOIMHAMHUYECKHE YCIOBHS CMAayMBAaHUS M PACTEKAHMSL.
Bnusaue [TAB Ha kpaeBbie yTIibL.
11. MeTtozap! U3MEPEHNS TOBEPXHOCTHOTO HATSKEHHS.
12. M3OupartensHOe cMaunBaHue. 3akoH HOHra. I'mmpodunbHble U ruapodoOHbIE TOBEPXHOCTH TBEPABIX TEN U
MTOPOIIIKOB.
13. TepmonuHamMuKa TOBEpXHOCTHBIX SIBICHHI B OJHOKOMIIOHEHTHBIX cHcTeMax. YpaBHenune [mOO6ca s
TUIOCKOH TIOBEPXHOCTH pazzena das.
14. Mexda3Hoe HaTsDKeHHE M padoTa aare3uu; TUCIEPCHOHHBIE M HEAWCIEPCHOHHBIE cocTaBstonye. [Ipasuio
AHTOHOBA.
15. TepmonuHaMyKa TMOBEPXHOCTHBIX SIBICHHH B JBYXKOMIIOHEHTHBIX CHUCTeMax. AJCOpOLMOHHOE YypaBHEHHE
I'u66ca.
16. Knaccuduxaims [IAB mo MoJIeKyISIpHOMY CTPOCHHIO U MEXaHU3MY JICHCTBHIA.
17. TloBepxHocTHOE HaTsDKeHHE pacTBOpoB [TAB. [ToBepxHOCTHAS akKTHBHOCTE. Y paBHeHHE [IIUmkoBcKoTO.

Nogak~wd



18. Crtpoenne ancopOumoHHbIX cioeB [IAB Ha moBepxHOCTH pa3zena pacTBop-Ta3. [MHaMUYECKUil XapakTep
a7IcOpOLIMOHHOTO paBHOBecHs. YpaBHeHue Jlenrmropa.
19. Ancopbuust [TAB Ha mnoBepxHOCTHM paszziena pactBop-ras. Cs3b ypaBHeHuit ['mbO0ca, Jlenrmiopa u
IumkoBckoro.
20. Ancop6uus [TAB Ha moBepXHOCTH pa3jielia MONSAPHBIX M HETOJISIPHBIX JKUAKOCTeH. YpaBHeHue ['nb0ca.
21. TloBepXHOCTHOE NaBJieHHE. YpaBHEHHE JIBYXMEPHOTO COCTOSHUS (HMICaTbHOTO M peanbHoro). OnpenencHue
MOJIEKYIApHBIX pazmepoB [1AB.
22. TloBepxHOCTHasi aKTUBHOCTbh. TeopeTnueckoe obocHoBanue npasuia [Aroxmno-Tpay0e.
23. CrpoeHue ajacopOIMOHHBIX CJIOEB Ha TMOBEPXHOCTU pasfena pactBop [IAB-Bo3ayx u ompenencHue
MOJIEKYJIApHBIX pazmepoB [1AB.
24. Ancopbuus IIAB wu3 pacTBOpOB Ha NOBEpPXHOCTH TBEepAbIX Ten. I[lpaBwiio ypaBHEeHHME MOJSAPHOCTEH
Pebunnepa. Mogudunmpyronue aeticteue [1AB.
25. ]JIBoiiHOE 3JIEKTPUUYECKHI CII0K; ero o0pa3oBaHKe U CTPOCHUE.
26. V3meHeHue moTeHNnMana B IBOWHOM JIEKTPUUECKOM CIIOE JUTS CHIIBHO U CJ1a00 3apsHKEHHBIX IIOBEPXHOCTEH.
27. VoHHbI1 0OMEH B AUCIIEPCHBIX CHCTEMAX.
28. DnekTpoKMHETHYeCKHe sBICeHUsA. Teopus snekTpodope3a W diekTpoocMoca (ypaBHeHHE | embpMroibiia-
CMOITyXOBCKOTO).
29. Bnusaue naanddepeHTHRIX 1 HenHA()EepeHTHBIX Ha AIEKTPOKUHETUIECKUI MOTEHIIUA.
30. TomoreHHoe oOpa3oBaHMe 3apOIbIIIci HOBOM (ha3bl npH (Pa3oBeIX Nepexonax (Teopus ['modca-donbmepa).
31. TereporeHHoe oOpa3oBaHWe 3apoAbIIIIel HOBOH (a3bl IpH (a30BBIX MEPEXOax.
32. XuMHYecKHe METOHbl IMONYYCHHUS KOJUIOMTHBIX cUcTeM (HaHocucteM). CTpoeHume MHLENT TUAPOPOOHBIX
30JIEH.
33. Ilensr. Ctpoenune. CriocoOsl cTabumm3amuu reH. OCHOBHBIE IPUMEHEHHS.
34. Dwmynwscun. Knaccudukanms smyabcuii. MeToabl onpeesieHus Tia dMyiabcuii. OCHOBHBIE TPHUMEHEHUSI.
35. Crabunuzanus smyibcuii u odpamienue ¢asz. [Ipuamn moadopa SMyabraTopos.
36. CeauMeHTAaLMOHHAS U arperaTuBHasi yCTOWYMBOCTD AUCIIEPCHBIX CHCTEM.
37. ®DakTopsl arperaTUBHON yCTOWYNBOCTH IUCIIEPCHBIX CHCTEM.
38. dakTophl CTAOMIN3AIMN TOHKUX TUICHOK (TIEHHBIX U YMYJIbCUOHHBIX).
39. CrpykTypHO-MeXaHUUeCKui Oaprep 1Mo Pedunaepy kak (akTop yCTOMYMBOCTH AUCTIEPCHBIX CHCTEM.
40. Koarynsuust ruapodoOHBIX KOJJIOHMAOB JIEKTpOJIMTaMu. Teopermueckoe obocHoBanue npasuia Llymbie-
Tapau.
41. BrusH#E 3JIEKTPOIUTOB HA HICKTPOKMHETHUSCKIN MOTEHITHAN. 30HA KOATYJISIINH.
42. Kuneruka OpicTpoii koaryssinun. Teopust CMOIIyXOBCKOTO.
43. Teopus ycroitunBocTu ruapodoOHbIX 301eit (Teopus JJIPO)
44. JluopunpHBIE KOJUIOWJHBIE CHUCTEMBL. TepMOIMHAMHUKA CAMOIPOM3BOJIBHOTO JAUCHEPTUPOBAHHSA  II0
PeGennepy-LLykuny.
45. MuuemtooOpa3oBaHie B BOJHBIX U HEBOJIHBIX cpeAax. TepMoauHaMuIKa MULEIUI000pa30BaHusl.
46. MuuemtooOpa3oBaHie U COMOOMIN3AINS B MPSAMBIX 1 00paTHBIX MUIIEIaX. MUKPOIMYIILCHH.
47. CrpykTypooOpazoBaHUe B JUCTIEPCHBIX cucTeMax. OCHOBHBIE THITBI CTPYKTYD.
48. [ucrnepcHble CTPYKTYPHI ¢ ()a30BBIMH KOHTAKTaMH, HX 00pa3oBaHUE U MEXaHUYECKUE CBOMCTBA.
49. KoarynsuuoHHble CTPYKTYphIL. [Ipupona koHTakTOB. THUKCOTpONHBIN 3 deKT.
50. Peonormueckme cBoiicTBa CBOOOJHOAMCIEPCHBIX CUCTeM. YpaBHeHne HploToHa W DWHINTEHHA.
HeHnbroToHOBCKHE KUIKOCTH.
51. Peonoruyeckue CBOMCTBa CBA3HOAMCIIEPCHBIX CUCTEM. YpaBHeHHEe bunrama.
52. Peonormyeckue MOJIECIH.
53. Tloxnas peonoruueckas KpHBas JUCHEPCHBIX CHCTEM € KOATYJIIIIUOHHON CTPYKTYPOH.
54. HpeanbHas u peayibHasi IPOYHOCTH TBEPABIX Tel. YpaBHeHue I'puddurca. Binsaue IIAB na mexanuueckue
CBOICTBa TBEP/IbIX TEIL.
55. AncopbunonHoe noHmkeHHe npouHocT (3ddekr Pedunmepa). PopMbl MposBIEHUS; TEPMOJANHAMHYIECCKOE
obocHoBanue. [IpakTuueckoe ucnonszoBanue 3¢ dexra Pedunaepa.
MeTonuka npenogaBaHusi XUMHH
[Ipenmer MeTonuku 00y4eHHs XUMUH U €€ 3aauu.
HcToku 11 OCHOBHBIE ATAITBI PA3BUTHSI METOAMKH O0YUYCHUSI XUMHU
JunakTika XMMAW KaK HayKa U y4eOHas AUCLUILIIHHA.
CX0ACTBO U pa3iudne MEXAy HayKOH U yIeOHOH AUCIMILTHHOMN
Xumuyeckoe 00pasoBaHne KaK IMJIAKTHYECKAS CUCTEMA.
CopnepxaHue 00LIEero XuMUIeckoro o0pasoBanusa. OCHOBHbIE KOMIIOHEHTBI COICPKaHHUS.

ourwNE



7.  Meroasl xuMudeckoro oopasosanus. Ilonstue "Meronsr ooyuenus". Kimaccuduxanus METOIOB XUMUYECKOTO

oOpa3oBaHwUsI

8. OOI1ienoru4eckne METOAbI B XUMUIECKOM 00pa30BaHUU

9. OOuenexgarornyeckue METOIbI B XUMHUUECKOM 00pa30BaHUM

10. Opranuzauus u ynpasieHue B o0yueHur xumuu. llonstus "opranuzanus” u "ynpasieHue".
11. ®opmsl opraHU3any MPoIecca XUMUIECKOTO 00pa30oBaHM

12. KayecTBO XMMHUYECKOI0 00Pa30BaHuUsA: KOHTPOJIb, OllcHKa. [ToHATHE " KaueCTBO XUMUYECKOro 00pa3oBaHus'.

13. Crpykrypa ypokoB XUMUH pa3zHOro Tuna. COBpeMeHHbIC TPEOOBAHUS K YPOKY XUMHHU.
14. Knaccudukanus ypokos xumun. CTpyKTypa YPOKOB XUMHH Pa3HOTO THITA
15. CoBpeMeHHBIC TEXHOJIOTHHU B 0Opa3oBanui. [loHATHe "memarornyeckas TeXHOIOTus" .

16. Mertoauka aHanmM3a KayecTBa XUMHUYECKOT0 00pa3oBaHyst. KOHTpONb M y4eT 3HaHUH U YMEHHH 10 XUMHN

17. Tlenarormueckue TEXHOJIOTUH B MIPEIMETHOM OOYUYECHHUH.

18. JIumakTudecKuit SKCIIEpUMEHT B O0yYeHHH X UMUK, €TO CYINIHOCTh U OOBEKT.
19. JIumakTudecKuii SKCIIEPUMEHT, €ro CYITHOCTh U OOBEKT.

20. Crneuu(puyHOCTh TUAAKTHUSCKOTO SKCIIEPUMEHTA KaK METO/A.

21. 3apgauu, TUOBI M BUIBI TUTAKTHIECKOTO SKCIIEPUMEHTA.

22. ®DakTopbl, yCIOBHA U X0 TUIAKTHIECKOTO SKCIIEPHMEHTA.

23. Ilpoekrt, 3TaIbl ¥ CTaIUU TUAAKTHUSCKOTO IKCIIEPUMEHTA. MeETOMKa TUJAKTHICCKOTO 3KCIICPUMEHTA.

24. TlpuHOWT MOCTPOEHHS THIIOBBIX HIKOJBHBIX MMPOrPaMM M UX 00I1ast XapaKTepPUCTHKA.

25. TocymapcTBeHHBI 00pa30BaTENbHBIN CTAHAAPT II0 XUMHUH.

26. Metoauyeckas pabota yuutesns. MeToibl 00y4eHUsT XUMUH.

27. TlpaBuna TeXHUKH 0€30MACHOCTH MPHU pabOTe B IIKOJILHOM KaOUHETE

28. Ypok kak ocHOBHas (hopMa 00ydeHHs] XUMHUH TP paboTe B MIKOTFHOM KaOWHeTe.

29. MeToapI IPOBEPKH 3HAHUHA U YMEHUH YUaIUXCS.

30. Meroauveckue 0ocoOEHHOCTH U3yueHHs TeMbl "llepBoHaYaNbHBIE XUMHUECKIE TOHATHS'" .

31. ®opmupoBaHUE U Pa3BUTHE CUCTEMBI TIOHATHH "XUMHUECKUHN 37IEeMEeHT" B Kypce XMMHH CPETHEH IITKOIIBI.

32. Meronndeckue ocobeHHOCTH n3ydeHus llepnonnyeckoro 3akona /.M. Menneneena.
33. Meroauveckne 0COOEHHOCTH U3yUEHHsI OCHOB Kypca OpraHu4ecKOr XHMUH

34. Mecto TeMbI B IIKOJIHLHOM KypCe XUMHUU U €€ Y4eOHO-BOCIIUTATEIbHOE 3HAUCHUE.

35. ®dakynpTaTUBHBIC KypChl M BHEKJIACCHAs padoTa 1o xuMur. DakyIbTaTUBHEIE 3aHATHUS.
36. Merombl HarAAHOTO 00yueHus. O CpeCTBaxX HATJISIIHOCTH.

37. Meronsl xumMHuueckoro oopaszoanus. [lonstue "Merosr 00yueHus" .

38. Opranuzanys u IaHUpoBaHue yyeOHoro npouecca B BY 3e.

39. MH(popmanroHHBIE KOMIIOHEHTHI CUCTEMBI Y4eOHOTO MPOIIecca B BBICIICH IIKOJIE.

40. OCHOBBI METOJIMKH TIPEIIOIaBAHUS B BBICIICH IIKOJIE.

41. OCOOCHHOCTHIO METOAMKH TpernojgaBaHuss B BY3-e sBiusercs oOyueHUE CTYICHTOB
CaMOCTOSITETTLHOTO TIO3HAHUS U HAYYHO 00OOCHOBAHHOTO JIEHCTBUSL.

MeToJaM

42. Opranuzaius rocy1apCTBEHHONW UTOTOBOHM aTTeCTaIlMK M €MHOTO TOCYAapCTBEHHOT0 SK3aMeHa 110 XHUMUH.

43. MecTo TeMbI B IIKOJIHLHOM Kypce XUMHH U €€ Y4eOHO-BOCTIUTAaTeIbHOE 3HAUCHHE.
44. Bknan B IMIaKTUKY XMMUHU HA COBPEMEHHOM JTalle Pa3BUTHS XUMHUECKOTO 00pa30BaHuUsl.
45. Xumnueckoe 00pa3oBaHHe Kak crienuguyuecKas neaarornaeckas.

46. Teopus v IPaKTUKA PAa3BUBAIOIIETO O0yUSHHS XUMHUH B COBPEMEHHOMH IIKOJIE.
47.Metonpl pa3BUTHUS IIKOJIEHUKOB B IPOLIECCE XUMUYECKOTO 00pa30BaHuUSI.

48. Meronpsl 00yueHHsS XMMHUH: CYITHOCTb, KIacCH(pUKaLus, peaan3anusl.

49. XuMr4ecKkni SKCIIEPUMEHT Kak crieuuIecKuii MeTo ] 00y4eHHsI.

50. Cucremaruzanus 1 0000IIeHNE 3HAHUH yUaIUXCS.

51. HayuHo-nonynsipHas 1uTepaTypa B cUCTEME OOYUYEHUS] XUMHUU.

52. Dxonoruueckoe 00pa3zoBaHUe U BOCIUTAHNE HA YPOKaX XUMHHU.

53. TpamuiroHHbIe 1 HHHOBAIIMOHHEBIE (DOPMBI OpraHU3auU 00yUEHHSI XUMHUU.

54, XuMuueckuil S3bIK Kak MPEeIMET U CPEeJICTBO O0YUEeHHUS] XUMHUU.

55. MeranpenmeTHsle  pe3yJbTaThl O0YUCHUS! XUMHU B COBPEMEHHOM MIKOJIE.

56. [IpeaMeTHBIC pe3yIbTaThl OOYUCHNS XMMUH B COBPEMEHHOM IIIKOJIE.

57. KoHTpomb, yUeT 1 OLEeHKa Pe3yIbTaTOB O0YUEHHUS XUMHUH.

58. Bueypounast paboTa 10 XMMUHU B COBPEMEHHOH IIIKOJIE.

59. JlonosHUTENIBHOE XUMHIYECKOE 00pa3oBaHue: (YOPMBI, COEepKAHUE, peaTH3aLlHs.
60. ®yHKINYN yuuTeNs XUMUHM U Hay49Hasi OpraHU3aIHs ero TPyaa.



61. UudopmMaoHHbIe 1 KOMMYHHUKAIIMOHHBIC TEXHOJIOTHU B PEaTM3allii CHCTEMbl MOHHTOPHUHTA M KOMILICKCHOM
JIMarHOCTHKH YYEOHBIX JJOCTH)KCHHH.

62. JIngakTHYECKUE IPUHLHUIIBI IIOCTPOCHUS ayAN0-, BUICO- YICOHBIX TIOCOOHIA.

63. OcoOEHHOCTH 1 3HaUYCHHE BHEYPOUHOH pabOTHI IO XMMUHU

3akoH AeicTByromux mMacc. [maH — KOHCTIEKT ypoka.
Cruprsl. [Inan — KOHCIIEKT ypoka.
ApoMaTtudeckue yrieBofoposl. [1naH — KoHCIIEKT ypoka.
CriocoObl BeIpaskeHHs pacTBOPOB. [11aH — KOHCIIEKT ypoKa.
CxopocTh XUMUYeCcKO! peaknnu. [ImaH — KOHCTIeKT ypoKa.
Xumuueckue paBHoBecus. [1an — KOHCIIEKT ypoka.
Opranu3zanys BHEKIaccHOH paboThl Mo xuMun. [11aH — KOHCIEKT ypoka.
Ankansl. [TnaH — KOHCIEKT ypoKa.
Ankensl. [TnaH — KOHCIEKT ypoKa.
Ankanuensl. [InaH — KOHCTIEKT ypoka.
Okcunpl. [1nan — KOHCEKT ypoka.
Kucnotsl. [1nan — KOHCIIEKT ypokKa.
Xumunueckas cBs3b. [l1aH — KOHCIIEKT ypoKa.
CriocoObl BEIpasKEeHHS COCTaBa pacTBOPOB. [1aH — KOHCIIEKT ypoKa.
T'maponus. Ilnan — KOHCHEKT ypoka.
Crenenp okucneHnus. [11an — KOHCIIEKT ypoka.
Onextponus. [I1an — KOHCIIEKT ypoka.
IIpunoxenue b

TEMATHUKA BbIITY CKHBIX KBAJIM®GUKAIIMOHHBIX PABOT
JIJISI CTY AIEHTOB OUHOM ®OPMbI OBYYEHMUSI

1. Ternodu3nveckre CBOWCTBA M TEpMOAMHAMUYECKHE (GYHKIMH IMHKOBBIX crutaBoB ZNn5Al u Zn55Al ¢
peIKo3eMeIbHBIMU METAIIAMH LIEPHUEBOH TTOATPYIIIIHI.
Koppo3sus nuHkoBoro cruiaa ZnSAl u Zn55Al ¢ ieppuem.
HccnenoBanue BO3ICHCTBHS aTOMapHOTO KHCJIOPO/A Ha TTOJTMMEPHL.
Teopernueckoe 000CHOBaHHE M OMHCAHUE MOAETH METOJANYECKON CUCTEMBI 00YUYEeHUS] OMOXHMUH.
Omnpenenenue BIMSHASA PaKTOPOB HA XUMUYECKYIO PEAKIIUIO.
Omnpenenenue coaepKaHusl XUMHUUECKHUX DJIEMEHTOB B TI0YBE PA3IMYHBIMUA METOIAMH.
Pa3paboTka METO/IOB OUHUILIEHHS CTOYHBIX BOJ OT METAJLJIOB.
HccnenoBanue MOJIEKYIISIPHO - KHHETHYECKUX M ONITHYECKUX CBOMCTB KOJUIOM/HBIX CUCTEM.

© N gk~ wD

[MpakTHyeckast HaPaBICHHOCTH MPOIecca MPETO1aBaHA XUMHUH.

10.Vcnionp30BaHre CUCTEMbI 0000IIAIOIINX YPOKOB.

11.Tlonyyenne TEPMHUYECKHX M TEPMOJUHAMUYECKUX CBOWCTB OMHAPHBIX THAPUAOB 3JeMEHTOB |A rpymimsl
TaOJMIIBI XUMUYECKUX DJIEMEHTOB.

12 Tlomyuyenue amoMOTHAPUIA IUTHS HA OCHOBE MECTHOTO CHIPbs Ta/KUKHCTaHA.

13.BiusiHue OepuiUIus Ha KOPPO3HUIO CBHUHIIA

14.Baustaue CTpOHIMS HAa KWHETHKY OKHCIIEHHUS M KOPPO3UIO allfoMHHKEBOTO criaBa AK9.

15. Tenmoduszuyeckue CBOWCTBA W TEepMOAMHAMHUYECKHe (YHKIMH altoMuHHeBoro crutaBa Al+2,18%fFe,
JIETUPOBAHHOTO OJIOBOM, CBHHIIOM M BUCMYTOM.

16.BiusHue nuTHs, HATpUS W KaIusl Ha TeIIOQU3MYECKMe M TepMOAMHAMHYECKHE (YHKIUH aTlOMHUHHEBOTO
crutaBa Ab1.

17. ®u3uK0-XUMHUIECKHE CBOMCTBA ATFIOMUHUEBOTO CIuTaBa AMTI2, TerHpOBaHHOTO HEOIUMOM.

18.Koppo3zus amomunueBoro craBa AK12 co ckanaueM, HTTpueM, HEOAUMOM U HTTEpOUEM.

19. TepmonuHaMIYeCKNE XapaKTEPUCTUKH yCTOHYMBOCTHU CIUIABOB MEIH C HUKEJIEM.

20. 3amuTa cTa’au OT KOPPO3UH B HEUTPAJIBHBIX M KUCIBIX cpenax.

21.Metoanueckie 0cOOEHHOCTH MPOBEACHUS YPOKOB MO XMUMHUH B IIKOJIAX.

22.0nbIT TPOBEAEHUS TECTOBOTO KOHTPOJIS 3HAHMH B IIKOJBHOM Kypce XHMHHU IO TeMe: «YTIEBOIOPOMBI C
9KOJIOTHYECKUM COJEPIKAHUEM.



[Tpunoxenue 1

MMHHCTEPCTBO HAVKH U BBICIIIEI'O OFPASOBAHMA
POCCHUICKOU ®EJIEPALINU
MUWHHCTEPCTBO OBPA3OBAHMSA U HAYKU
PECITYBJIMKHY TAJDKUKUCTAH
MEXI'OCYJAPCTBEHHOE OFPA3SOBATEJIBHOE YUYPEXJIEHUE
BBICILIET'O OBPA3BOBAHUS
POCCUIMCKO-TAPKUKCKWH (CJTABIHCKWIT) YHUBEPCUTET
ECTECTBEHHOHAYYHbIN ®AKYJIBTET
KA®EJIPA «XUMUS Y BUOJIOT USI»

Hanpagnenue: 04.03.01 «Xumus»

[Tpodunb noaroroBku «OO0IIAsT XUMUS
BBIITYCKHASA KBAJIM®OUKAIIMOHHASA PABOTA
Ha Temy: «IIpakTHYecKasi HANIPABJIEHHOCTD MPOLIECCA NMPENOAABAHUS

XUMHUN»
ABTOp palOTHI: CTyICHTKA 4-TO
Kypca 04HOU popMbI 00yUeHUS

3amupona J1.1.

HayuHbIi1 pyKOBOIHTEIB:
1.T.H., mpodeccop

bepnues A.D.

PernenseHT: K.T.H., JOLICHT

I'ynos C.C.

3aBeayrommii kaheapou,
I.T.H., mpodeccop

bepnues A.D.

[TpoTokoi npen3amuTtsl Ne OT« » 20 T

Aymanoe 202 r



MHWHHCTEPCTBO HAYKHU 1 BBICIIIEI'O OBPA3OBAHUS
POCCHUICKOU ®EIEPALINU
MHWHHCTEPCTBO OFPA3OBAHUS 1 HAYKU
PECITYBJIMKHY TAJDKUKNUCTAH
MEXI'OCYJJAPCTBEHHOE OFPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O OFPA30BAHNS
POCCHMCKO-TADKUKCKUI (CJTABSIHCKUI) YHUBEPCUTET
ECTECTBEHHOHAVYYHBIN ®AKYJIBTET
KA®DEJIPA «XUMUS Y BUOJIOT USI»

«YTBEPXKIAIO»
3aB. kadenpoit «XuMUMu U OUOJIOTHI)
1.T.H., mpodeccop bepaues A.D.
npotokost No_ 01 30.09.20___ 1.

3ananue
Ha 8bINOJIHEeHUE BLINYCKHOU Keanugurayuonuou pabomst (BKP)
cmyoeumka 3amuposa /{unpabo Ucnombekosna
Tema BKP: «lIpakTrueckas HanpaBiIeHHOCTh MTPOLECCA MTPENOAABAHNS XUMUN»
PykoBoautens: a.1.H., ipodeccop bepauer A.D.

Aymanoe 202 r



[Tpunoxxenue 2

OT3bIB
HAYYHOI'O PYKOBOJAUTEJIA
0 paboTe 0Oydaromerocs B nepuo/] moAroTOBKH
BBIITYCKHOW KBaTM(PUKALMOHHOW pabOThI

OO0yuarommiics

kadeapa

HaTpaBJICHUE TTOJITOTOBKY (CIEIUAIEHOCTD)

npouiIb

¢dopma oOyueHuUs Kypc rpynmna

Tewma BeITyCKHON KBanudukannoHHoi padotsl (BKP)

TEKCT OT3bIBA

Hayunviii pykogooumenv 6 c80000HOU ¢hopme aHnanuzupyem axmyaibHOCMb U HOBU3HY
membl, COOmMBemMcmeue Ccooepi’canus pabomsl meme, CMeNneHb CAMOCMOAMENbHOCU
PACKpblMusi membl, YPOGEHb MEOPEMmu4eckol paspabomru memvl, JOSUYHOCMb, YemKOCHb,
CPAMOMHOCb UBJIONCEHUSL MAMEPUANd, 0OOCHOBAHHOCMb U HOBU3HY 8blBO00E8, NPAKMUUECKYIO
YEHHOCMb NOJYYEHHbIX Pe3YIbmamos, COOmeemcmeue npasuiam oQopmienus; obpawaem
BHUMAHUE Ha uMelowuecs 6 pabome u ommedeHHvle paHee HeOOCMAMKU, He YCMPAHeHHble
ooyuarowumcs, oaem OYeHKy Kavecmea pabomsl o0Oyuanowe2ocs 6 nepuod noo20mosKu
BbINYCKHOU  KEAMUDUKAYUOHHOU — pabombl U COOMEEMCMSUs  pabomvl  mpebosaHUsIM
peodepanbHo2o 20Cy0apcmeeHH020 00PA308amMenbHO20 CMAHOAPMA.

Taxoice mocym Ovimb OaHbl peKoMmeHOayuu K nyonuxkayuu paboml, GHeOPeHUl ee
Ppe3yIbmamos, npedCcmagienuio pabomsl Ha KOHKYPC.

Hayunsbi pykoBoauTenn

(OonoacHocmy, yuenas cmenens, yuenoe seanue, PHO.)
« » 20 rojaa




[Tpunoxenue 3

PELHEH3U A
Ha BBIIMYCKHYIO KBATH(PUKALNOHHYIO paboTy

OO6yuarommiics

kadeapa

HaIpaBJIEHUE MOATOTOBKH (CHEIUATBLHOCTH)

npouiIb

dhopma oOydeHus Kypc rpyIna

Tewma BeITyCKHOU KBanudukannonHoe padbotsl (BKP)

TEKCT PEHEH31U

Peyenzenm 6 c60000HOU opme ananuzupyem axmyaibHOCMb U HOBU3HY MeMbl,,
coomeemcmeue cooepiucanusi pabomel meme, O0OOCHOBAHHOCMb CMPYKMYpPbl padOmbl,,
00CMAmMoO4YHOCMb UCMOYHUKOBOU 0a3bl,, 0O0CHOBAHHOCMb U3OPAHHOU MemOOUKU, VPOBEHb
meopemu4eckol paspabomku memvl,, JOSUYHOCHb, YeMKOCHb, SPAMOMHOCHb U3NONCEHUS
mamepuanda, 0O0OCHOBAHHOCMb U HOBU3HY 6bIBOO0S, NPAKMUYECKYIO YEHHOCMb NOJYYeHHbIX
pe3yibmamos, ommeyaem OOCMOUHCIBA U HeOOCMAmKU pabomvl; onpeoessem YpoBeHb
coomsemcmeusi pabomol mpeboBaHUsIM PedepanibHO20 20CYOAPCMBEHHO20 00PA308AMENbHO2O
cmandapma, npeonazaem OYeHK) 3a 8bINYCKHYI0 K8ATUDUKAYUOHHYIO pabomy.

Peuenzenr

(Oondicnocmo, yuenasi cmenens, yuernoe 3éanue, OHO.)
« » 20 rojaa




