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1. HEJb U 3AJAYU JUCHUTTJINHBI
Llenvto Oucuunnuuvt SBISICTCS CcojaelicTBHEC (DOPMHPOBAHWIO W Pa3BUTHIO Yy CTYJCHTOB

OOIIEKYTbTYPHBIX, NPOPECCHOHANBHBIX U CIEUHUATbHBIX KOMIIETEHIIUH, MO3BOJISIIOIIMX KM B

JNanbHEHIIEM  OCYHIECTBISATH  MPO(ECCUOHATBHYIO  JIEATEIBHOCTh  IOCPEIACTBOM  OCBOCHHS

TEOPETHYECKUX U IKCIICPUMEHTAIBHBIX OCHOB XUMHUYECKUX, (DU3UKO-XUMHUYECKUX U (DU3MUECKUX METOJIOB

aHaJIM3a Pa3JIMYHbIX OOHEKTOB.
3aoauu oucyunaunsl:

— c037aTh YETKOE MPEACTABICHHUE O MPEAMETE aHATUTHIYECKON XUMHH, COBPEMEHHOM COCTOSTHUU U
OyTAX Pa3BUTHS AHATUTUYECKONW XUMHUHU, CBSI3M €€ C JAPYrUMU HayKaMH U TPAKTHUYECKOM
MPUMEHEHNUH METO/IOB aHAJIM3a B PA3IMYHBIX 00JIACTIX YEIOBEUECKOM JIeITeIbHOCTH;

— MOKa3aTh MPUMEHEHHE TEOPETUUYECKHUX MPEICTABICHUH XUMHUHU (XUMUYECKON TEPMOAMHAMUKH U
XUMUYECKOW KMHETHKHM) B KAU€CTBEHHOM U KOJIMYECTBEHHOM aHAJIH3E;

— PacCMOTpPETh THIIBI PEAKIHMA M TPOIECCOB B AHATUTUYCCKON XHMHUHU (KHUCIOTHO-OCHOBHBIC
peaKnuu, peaklni KOMIUIEKCOOOpa30BaHMsl, OKHCIUTEIIbHO-BOCCTAHOBUTEILHBIC PEAKITUN);

— c(hopMHUPOBATh MPECTABICHNE O METPOJIOTHYECKUX OCHOBAX XMMHUYECKOTO aHAJIN3a;

— MO3HAKOMUTH CTYJICHTOB C TEOPUEH U MPAKTUKON IPOO00TOOpA U TIPOOOIIOITOTOBKH;

— MO3HAKOMUTbH CTYJIEHTOB C BAKHEHIIMMH METOIaMU OOHAPYKEHHS U UACHTHU(PUKAIIUY;

— MMO3HAKOMHTH CTYJCHTOB C METOJIAMHU BBIJICIICHUS, Pa3ACIICHUs] U KOHIICHTPUPOBAHUS;

— MoKa3aTh NPUMEHEHHWE TEOPETHYECKUX TPEICTaBICHUNH (PU3UKH B CO3JaHMH COBPEMEHHBIX
AQHAJTUTUYECKUX METOJIOB;

— MO3HAKOMHUTHh  CTYJEHTOB C BAXKHEHIIMMH METOJAaMHU  aHalu3a: TPaBUMETPUUYECKUM,
TUTPUMETPUUYCCKUMHU, KHUHETUYECKUMH, JJICKTPOXUMUUYECKUMH, CIEKTPOCKOIUYECKUMH U
ONTHYECCKUMU;

— MO3HAKOMHTH CTYJCHTOB C OCHOBHBIMU OOBbEKTAMU aHAJIH3A.

2. MECTO JUCHUIIYIMHBI B CTPYKTYPE OIIOII BO
Jucuumnuna «AHanutudeckas xumus» (b1.0.08.07) oTHOCUTCS K PEAMETHO- METOINYECKOMY
MOJYJIIO 110 TIpoduIto 2.

OcBoeHMe AUCHUIUIMHBI TOTOBUT K paboTe cO CIEAYIOIUMHU 00beKTaMH MpodhecCHOHANbHOM
NEesTeTbHOCTH OaKaIaBpoOB:

— o0yueHue;

— BOCIIHTAHHE;

— pPa3BUTHE;

— IIPOCBEILICHHUE;

— o0pa3oBaTeIbHbBIE CUCTEMBI.

[MpodunpHOW 1 JAaHHOW JUCHMIUIAHBI SIBJISICTCSA IEJarormyeckas MpoQecCHOHATbHAS
NesTeNbHOCTh OaKkanaBpoB. J(MCHUIIIMHA TOTOBUT K PEIICHUIO CIEAYIOIMUX 3a/1a4 IPpohecCHOHATBHOM
JIeSITEILHOCTU:

B 00JIaCTH MMeAArorM4ecKoi AeITeIbLHOCTH:

— U3y4YeHHE BO3MOXKHOCTEH, TOTPEOHOCTEH, JOCTIKEHUH yJaluxcsi B 001acTu 00pa3oBaHus 1
MIPOEKTUPOBAHKNE HA OCHOBE IMOJIYUEHHBIX PE3yNbTaTOB MHIAMBUAYAIbHBIX MApIIPYTOB X OOY4YEeHUS,
BOCIIUTAHUS, PA3BUTHS;

— Opranuzaiys o0y4eHus 1 BOCIIUTaHus B cepe 0Opa3oBaHUs C UCIOIB30BAHUEM TEXHOJIOTHH,
COOTBETCTBYIOIIUX BO3PACTHBIM OCOOCHHOCTSIM YYAIIUXCS, H OTPAXKAIOMINX CHEIHUPUKY TPESIMETHON
obnacTy;

— OpraHm3aIys B3aUMOJCHCTBHS C OOIIECTBEHHBIMH M OOpPa30BaTEIBHBIMUA OpTaHU3AIUSIMHU,
JNETCKUMH KOJUIEKTHBAMHU W POJIUTEIAMU JJIS PEIICHUS 3a/1a4 B TPO(PECCHOHAIBLHOMN JCATENbHOCTH;

— WCIIOJIb30BAaHWE BO3MOXKHOCTEH 00pa30BaTeIbHOW cpeapl Ui OOecredeHHs KadecTBa
o0pa3oBaHMs, B TOM YUCJIE C HCIOJIb30BaHMEM MH(GOPMAIIMOHHBIX TEXHOJIOTHH;

—  OCYIIECTBJICHHE MPOPECCHOHATHHOTO C€aMOOOpa3oBaHUs M JUYHOCTHOTO  POCTAa,
MIPOEKTUPOBAHKE JAIBHEUIIIEro 00pa30BaTeIbHOrO MapIIpyTa U NpodecCHOHATBHON Kaphephl.



JlucuuIuinHa sIBJISI€TCSl OCHOBOM JUIsl U3y4eHUsl TakuX oOnacTeil 3HaHMs Kak OMOJoruyeckas
XUMUs, (PU3NOTIOTHS PACTCHUH, (PU3UOJIOTHS YEJIOBEKa U )KUBOTHBIX, MOJIEKYJIsIpHAs OMOJIOTHS, 00IIast
9KOJIOTHA.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHBI
[Tpornecc n3yyeHus TUCIMITIMHBI HANIPaBJIeH Ha (OPMHUPOBAHUE CIETYIOIUX KOMITETECHIIHIA:
[Ipouecc n3yueHus: AUCUMILTUHBI HATIPaBlieH Ha POPMHUPOBAHUE CIEAYIOIIUX KOMITETECHITHII:
— CrnocobeH ocBaWBaTh M HCIOJIB30BATh TEOPETUYECKHE 3HAHUS M TMPAKTHYECKHE YMEHUS U
HABBIKU B IPeIMETHON 00JacTu MpH perieHuu npodeccuonansubix 3amau (I1K-1):
- IK-1.1 — 3Haer CcTpyKTypy, COCTaB H AMJAKTHYECKHE EIUHMIBI MPEIMETHOW o01acTu
( mperogaBaeMoro MpeamMeTa)
- [IK-1.2 - YMeeT ocymecTBIsITh OTOOP y4eOHOTo COACpIKAHUS IS €r0 Pean3allid B Pa3IMIHBIX
dbopmax o0ydenus B coorsectBuu ¢ TpedoBanusimu ®I'OCBO OO.
- IIK-1.3 — JlemoHCTpupyeT yMeHHE pa3padaTblBaTh pazaudHble (GOPMBI yUEOHBIX 3aHATHH,
MIPUMEHSITh METO/IbI, IPUEMBI U TEXHOJIOTUU 00yUYEHHs, B TOM YKclie THOPMAI[MOHHEIE.

B pe3yabTaTre H3yyeHusi JMCHUIJIMHBI CTY/IEHT J0JIKEeH:

3HATH:

— MEXaHH3MOB M METOJMK NOWCKA, aHAIM3a U CHHTE3a MH(POPMAIIUH, BKIIFOYAIOIINE CUCTEMHBIH
0J1X0/ B 001acTH 00pa30BaHUs; METOAMK TOCTAHOBKH LIE€IH U CIIOCOOOB €€ TOCTUKEHUS, HAyYHOTIO
MPEJCTaBICHHS O pe3yibTaTrax 00paboTku HHPOPMALINK;

— XHUMHYECKHE OCHOBBI OMOJIOTHUECKMX MPOIECCOB padOTHl PA3IUYHBIX CHCTEM M OPIaHOB
pacTeHuil, KUBOTHBIX U YEIOBEKa;

—  CTPYKTYpYy (HU3UOJOIMYECKUX MEXaHU3MOB pabOThl PA3JIMYHBIX CUCTEM M OPTaHOB PacTEHUH,
KHMBOTHBIX U YEJIOBEKA;

— CYIIHOCTb M OCOOCHHOCTH OCHOBHBIX OHOJIOTMUECKHX NPOLECCOB U  (PU3UOJIOrMUYECKHE
MEXaHU3MBI PA0OTHI PA3JINYHBIX CHCTEM M OPTaHOB PACTEHUH, )KUBOTHBIX U YEJIOBEKA;

yMeThb:

— aHaJIM3UPOBATh 33Jauy, BBIJIENIATh €€ 0a30BbIe COCTABIIAIOIINE, OCYIIECTBIATh JEKOMITO3UIIUIO
3aJaui; HAXOUTh U KPUTUYECKH aHATM3UPOBATH HH(OPMAIIHIO, HEOOXOAUMYIO IS PELICHHUS
MIOCTaBJIEHHOW 3aJ]auy; pacCCMaTPUBATh BO3MOXHbIC BAPHUAHTHI PELLICHUS 33a]auH, OLICHUBAs UX
JOCTOWHCTBA U HEJIOCTATKH;

— HaXOIUTh U KPUTUYECKH aHATU3UPOBATH HH(OPMAIHIO, HEOOXOAUMYIO JUIS PELICHUS
nocTaBlieHHOM 3anaun; (Y.2)

— paccMmarpuBaTh BO3MOYKHBIE BAPUAHTHI PEILICHHs 3a/1a4H, OLEHUBAsl UX JOCTOUHCTBA U
Henocrarky; (Y.3)

— BBIOMpATh TMPUOPHUTETHBIE OOBEKTHI HCCICNOBAHUS (DU3MOIIOTUYECKUX MEXAaHH3MOB DPAaOOTHI
Pa3IMYHBIX CUCTEM M OPraHOB PACTEHUH, )KUBOTHBIX U YEJIOBEKA U aHAJIM3UPOBATh UX MTOKa3aTeH;

— TI0Jb30BaThCS CTATUCTUYECKMMHU MaTepualaMud IpUd OOBACHEHHH XUMHUYECKUX OCHOB
OMOJIOTMYECKUX MPOLECCOB PA0OTHI PA3IMYHBIX CUCTEM U OPIaHOB PACTEHUH, KUBOTHBIX U YEIOBEKA;

— TPUMEHATH DPa3HOOOpa3HbIE METOAbl M3YYeHHMs XMMUYECKMX OCHOB (DHM3HMOJOTHYECKUX
MEXaHU3MOB pabOTHI Pa3IMYHBIX CUCTEM U OPTaHOB PaCTEHUH, JKUBOTHBIX M YEJIOBEKA U OOBSICHATH MX
CYIIHOCTb;

BJIa/I€Th:

— METO/IaMH YCTaHOBJICHUS IPUYUHHO-CIICACTBEHHBIX CBS3EH U OIpe/IesIeHUs] Hanboee
3HaYMMBbIX CPeAM HUX; MEXaHU3MaMHM [TOMCKa HH(POPMALIUK B TOM YHUCIIE C IPUMEHEHHEM
COBPEMEHHBIX HH(POPMAITMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

— METO/IaMH YCTaHOBJICHUS IPUYUHHO-CIICACTBEHHBIX CBS3€H U OIpe/esIeHUs] Hanboee
3HAYMMBIX cpenu Hux;(B.1)

— MexaHU3MaMU OHCKa UHPOPMALMU B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX
MH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TeXHOJIOTHH; (B.2)



— HaBBIKAMM CHCTEMHOI'O aHallM3a XHMUYCCKHX OCHOB OHOJIOTHMYCCKHX IMponeccoB pa6OTI>I
Pa3JIMIHBIX CUCTCM U OPIraHOB paCTeHHﬁ, JKHNBOTHBIX N YCJIOBCKA,

— MPAKTUYCCKUMHU IpPpUCMaMU O0OBSICHEHHS! XMMUYECKHX OCHOB (1)I/ISI/IOJIOFI/I‘I€CKI/IX MCXaHU3MOB
pa6OTBI Ppa3INYHbIX CUCTCM U OPraHOB paCTeHHﬁ, JKHNBOTHBIX N YCJIOBCKA,

— MCTOAAaMM ITO3HAHUA XAMHYECKHX OCHOB OHMOJIOTMYECKHX IIpouecccoB pa6OTBI Pa3JIMIHBIX
CHUCTCM U OpPraHoB paCTeHHfI, JKHMBOTHBIX U YCJIOBCKA.

4. OFbEM JUCLUIIIMHBI ¥ BUJbI YYEEHOM PABOTEI

N Bcero Kypc
Buj yueOHoii padoThI 4ACOB 1
AyauTOpHBIE 3aHATHS (BCEro) 16 4
B ToMm unce:
Jlexmum (JI) 6 6
[Tpaktuueckue 3anstus (I13) 6 6
JlaGopartopusie padoTsI (JIP) 8 8
KCP
CamocrosiTesibHas padoTa (Bcero) 236 236
B ToMm uncne:
[ToaroToBKa K MPaKTHYECKUM U JIAOOPATOPHBIM paboTam 80 80
[ToHSTUHHBINA TUKTAHT 58 58
[ToaroroBka Jokjaaaa mo NpoodJIeMHOMY BOTIPOCY 58 58
[ToaroroBka K TECTUPOBAHHIO 60 60
Bun npomexxyTouHOil aTTecTaiuu: IK3aMeH IK3aM
eH
OO0mas TpyaoeMKoCTh qachkl 252 252
3a4eTHbIE eJMHUIbI 7 7
5. COAEP) KAHUE JUCHHUIIJIMHBbI
5.1. ConepskaHue pas/ieloB JUCIUILIMHBI
Ne HaumenoBaHnue pa3aesna Conep:xanue pasaena
n/n AUCHMILIMHBI (MOIYJIs1)
1 BBenenue Beeoenue ¢ xumuueckuit ananu3z. llpenMer aHanmuTHYECKON

xuMud. CTpyKTypa aHAIMTHYECKOM XUMHUU. Buasl anammza:
W30TOIHBIN, AJIEMEHTHBIH, (YHKIMOHAJIBHBIA, CTPYKTYPHBIH,
MOJICKYJISIPHBINA, (ha30BbId. XuMHYECKHe, (PU3MKO-XUMHUYECKHE,
dbuznveckue  MeToAbl  aHaimu3a.  Makpo-, MHKpPO- U
ylIbTpaMUKpoaHain3. OCHOBHBIC aAHATUTHYECKUE TIPOOIIEMBI:
CHI)KEHHME TIpeliera OOHapy>KEHHUs; TMOBBIIICHUE TOYHOCTH;
o0ecreueHne JKCIPECCHOCTH; aHAIN3 MHKPOOOBEKTOB; aHAIH3
0e3 pa3pyllleHus; JTOKAIbHBIN aHaln3; TUCTAHIIMOHHBIM aHaJu3.
Mertoion0rHIecKue ACITeKThI AHAITUTHYCCKOM XAMUH:
WHUBUIyIbHOCTh AaHAIIMTUYECKOW XUMHH, €€ MECTO B CUCTEME
HayK, CBA3b C MPAKTUKOW. 3HAUCHHE AHAIIMTUYECKOW XUMHUU B
Pa3BUTHUM €CTECTBO3HAHMS, TEXHUKH U HAPOJHOTO XO35MUCTBA.

OcHOBHBIE 3Tambl  PAa3BUTHUS  AHAIMTUYECKOW  XHMUHU.
CoBpemMeHHOE COCTOSIHHE u TCHICHIIUN pa3BUTHS
AHATTUTUYECKON XMMUU: UHCTPYMEHTAIN3AlUs, aBTOMATH3alIUs,
MaTeMaTH3alus, yBeJIWYeHHe J0Iu (U3HUECKUX METOJIOB,
nepexo]] K MHOTOKOMIIOHEHTHOMY aHAJIU3Yy.

2 MeToabl O0OHAPYKEHHSI U Memoovl oonapyycenus u uodeHmugpukauuu. 3anadd u




HICHTH(PUKALM U

BBIOOD MeToaa oOHapyXeHUs U UICHTU(UKAIHH.
Wnentudpukamuss aroMoB, HMOHOB, MOJEKYJI W BEIIECTB.
YyBCTBUTENBHOCTh AHAJIUTUYECKUX pPEAKLUUH; CIOCOObI ee
BeIpakeHUS.  OTKphIBaeéMblii ~ MUHHMYM W IPEIEIbHOE
pa3baBieHue. Y cia0Bus OOHApYKEHHsI HEOPIraHUYECKUX HOHOB.

N36upaTtensHOCTh U CIenU(UIHOCTD peakiuid. [ pynmnoBsie 1
yacTHele peakuuu. JIpoOHBIH M CHCTEMAaTHYECKUH aHaIu3.
I'pynmoBoii peareHr.

CucteMbl KayeCTBEHHOI'O aHajM3a KaTHOHOB: KHCJIOTHO-
HIeJI0YHasA, Cynb(uIHAs, aMMHAaYHO-(pochaTHAS.

dusnueckue MeTojbl OOHApy)KeHUs M UICHTU(UKALUU
HEOPraHMYECKUX U OPTaHMUECKUX BEIICCTB.

MUKPOKPUCTAIIIOCKONMYECKUI  aHaNIN3, HUPOXUMHYECKUHN
aHanmu3 (OKpalMBaHWE IUIAMEHHM, BO3TOHKA, OOpa3oBaHHE
nep:ioB). KanenbHplid aHanu3. AHaIU3 pacTUPAHUEM MOPOIIKOB.
Xpomarorpaguueckue  METOIbl ~ KauyeCTBEHHOTO  aHalM3a.
OKCIpecCHbI KayeCTBEHHBIN aHaIu3 B 3aBOJICKUX U IOJEBBIX
YCIIOBHUSIX.

KayecTBeHHBI aHaaM3 KaTHMOHOB M AaHUOHOB. YacTHbIe
peakiuu. AHaJIU3 CMECeH.

Tunbi peakuuii
NMpoueccoB
AHAJIUTHYECKOH XUMUH

H
B

Tepmoounamuka u KUHEMUKA XUMUYECKUX HPOUECCOE.
OcHOBHbIE THUIIBI peaKUUid U MPOLECCOB B aHAIUTHYECKOM
XUMUHU: KHCIIOTHO-OCHOBHBIE, KOMILJIEKCO0Opa30BaHus,
OKHCJICHUS-BOCCTAHOBJICHUS, OCAK/ICHUS-PACTBOPECHMUS.

XHWMHYECKOE  paBHOBECME B  pEAIBHBIX  CUCTEMaX.
Xumnueckoe paBHoBecHe. KoHcTaHThl paBHOBecus. (DakToOpHI,
BIIMAIOLIME Ha PABHOBECHE B PeaNIbHBIX cucTeMax. CosbBaranus,
uoHuzaius, auccouuanus. ConbpBaTannoHHBIE  3((EKTHI.
[loBeneHne SIEKTPONIMTOB U HEDJIEKTPOIUTOB B pacTBOpax.
B3anMocCBs3b MEXKy KOHLEHTpalUeH, CTEIEHbI0 U KOHCTAaHTOU
mucconnanuu. 3akoH B. OctBanmppna. PacTBOpel  CHIIBHBIX
anektponutoB. Teopus [leGas-Xrokkens. HWownas cuia
pacTBOpa. AKTUBHOCTb U KO3()()UIIUEHTHI aKTUBHOCTH HOHOB.

CkopocTh peakuuii B XUMHUYECKOM aHanuze. DaxTopsl,
BIIMSIOUIME HA CKOPOCTh. 3aBUCHUMOCTb CKOPOCTH PEAKLUUU OT
TeMIlepaTypbl. beicTpble B MeneHHble peakuuu. KaranusaTopsl,
UHTUOUTOPBL.  ABTOKATQIMTUYECKUE pPEAKLUUU. YIIpaBlieHHE
PeaKLUsAMHU U IIPOLIECCAMU B aHAIMTUYECKOW XUMHUH.

Kucnommno-ocnosnvie peaxkyuu. Peakyuu ocasxicoenus.
Kucnorno-ocHoBHble peakuuyu. COBpeMEHHbIE NPEACTABICHUS O
KHCI0Tax U ocHoBaHusAX. Teopus JIstouca. IIporosnmtudeckas
teopusi (teopuss bpencrena-Jloypu). PaBHoBecue B cucreme

KHCJIOTa — COINpPSDKEHHOE OCHOBAHME U PACTBOPHUTEIb.
KoHcTanTta KHUCIOTHOCTM M OCHOBHOCTH. KHWCIOTHBIE WU
OCHOBHBIE CBOIiCTBa pacTBOpUTEIICH. Koucranra

apronporonu3a. MoHHOe mnpous3BeneHue BOAbl. BoaopoaHbii
nokasatenb. BiusHue npupoibl pacCTBOPUTEINS HA CUITY KHCIIOThI
U ocHoBaHMs. Husenupyrommii u nuddepeHuupyrommii 3ppext
pacTBOPUTEIIS.

Boruucnenuss pH pacTBOpOB CHIIBHBIX U CHa0BIX KHUCIOT U
OCHOBaHUM, MHOTOOCHOBHBIX KHCJIOT U OCHOBaHHH, CMecH
KHCJIOT U CMECH OCHOBAHHIA, aM()OJIUTOB.




KucnoTHO-OCHOBHOE paBHOBECHE B MHOTOKOMITOHEHTHBIX
cucremax. bydepHbie pacTBopbl W mX cBoictBa. Pacuer pH
OydepHbix pactBopoB. bydepnas emxoctb. Tumbsl OydepHbIX
CUCTEM, UX Ha3HAuUCHUE B aHAJIU3E.

I'unponu3 comneii. B3auMoCBs3b MEXIy KOHLEHTpAlUEH,
CTETIEHBIO M KOHCTAHTOH ruaponusa. BiusHue Temneparypsl Ha
npoueccsl ruaponusa. Beruuciaenus pH pacTBopoB coned,
MOJABEPralInXcss  ruaposm3y. Mcrnonp3oBaHWe — peakiui
TUAPOIIN3a B XUMHUECKOM aHAIU3e.

Peaknum ocaxzaenus. PaBHoBecuss B cucreMe 0OCaJoK-
pactBop. IlpousBeneHue pacTBOPUMOCTH; BBIBOJ — OOIIEH
¢dopmynbl. B3anMOCBS3b MEXIy PacTBOPUMOCTBIO BEIIECTBA H
€ro MpOM3BEJCHHUEM pACTBOPUMOCTH C Y4YeTOM M 0e3 yuera
KO3 UIMeHTa aAKTUBHOCTH. PacTBOPHUMOCTS.

@DakTophl, BAMSIONIME HAa  PACTBOPUMOCTb:  BIUSHHUE
OTHOMMEHHOTO  WOoHa  (coieBod  3¢¢eKT),  BIUSHHE
KOHKYpUPYIOIIUX  pEeakiuid, BIUSHUE  HOHHOW  CHIIBI,
TEMIIepaTypbl, PACTBOPUTEIIS U .

HpobHoe ocaxzaenue. BaxHelne HeopraHudeckue U
OpraHUYECKHUE OCATUTEIIH.

Peakuyuu KOMN1eKcooopa3zoeanusl. Oxkucaumensho-
eéoccmanogumenvHole peakuyuu. Peakuun
KOMIUIEKCOOOpazoBaHus. THIBI KOMIUIEKCHBIX COEIUHEHUH,
UCTIONIB3YEMBIX B aHaTUTHUecKod xumuu. Kiaccuduxamms
KOMIUIEKCHBIX COSAMHEHHIA.

PaBHoBecust peakiuii komrsiekcoobpazoBanusi. CTyneH4aToe
KOMIUIEKCOOOpa3oBaHue. KoncranTtsl YCTOHYHBOCTH
(ctymeH4aTsie U 00IIHE).

Bnusinue  komruiekcooOpazoBaHusT Ha  PACTBOPUMOCTH
COCAMHEHUH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIA TOTEHIIAAT
CUCTEM, KHCJIOTHO-OCHOBHOE paBHOBECHE, CTaOMIM3ALHIO
pa3IMYHBIX CTETICHEH OKHUCIICHHUS JIEMEHTOB.

OcHOBHbBIE THUIBI COCIUHEHUH, O0pa3yeMbIX C Yy4aCTHUEM
OpPraHMYeCKHX PEareHTOB. XenaTbl, BHYTPHUKOMIUIEKCHBIC
coenquHeHusl. DyHKIUMOHATBHO-aHAIUTUYECKUE, aAHATUTHKO-
AKTHUBHBIC 1 XpOMOQOPHBIC TPYIIbL. BaxkHelie opranndecKkue
peareHThl, TMpPUMEHSeMble B aHajau3e JUid  pa3elieHus,
OoOHapyXeHHsl,  ONpeAeNeHUs  HWOHOB  METAUIOB,  JUIS
MaCKHUPOBAHUS u JeMacKUpPOBaHUSI. [IpenmyiectBa
OPraHUYECKHUX PEarcHTOB 0 CPABHEHHUIO C HEOPTaHMUECKUMH.

B03MOXHOCTH MCTIOIB30BaHUS KOMIUIEKCHBIX COEIMHEHUN U
OpPraHUYECKHUX PEarcHTOB B Pa3IMUHBIX METOaX aHAIN3a.

OKUCINTENHEHO-BOCCTAHOBUTENBHBIE PEAKIIUU. DJIEKTPOIHBII
noreHnmain. Ypasaenue Hepracra. CtangapTHbiil 1 popManbHbII
noteHuuanbl. CBs3b KOHCTAHTHI PABHOBECHUS CO CTaHJIAPTHBIMU
noTteHIMagamMu.  HampaBneHwe — peakuud  OKHUCICHUS |
BOCCTaHOBJICHHS. DakTopbl, BIUSIOLUIME Ha HaNpaBlIeHUE

OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuin (pH,
KOMILIEKCOOOpa3oBaHue,  00pa3oBaHHE  MaloOpacTBOPUMBIX
COCTMHECHUI).

OcHOBHBIE HCOPraHUYCCKUEC U OPraHUYCCKUC OKUCIHUTCIIN U
BOCCTaAaHOBHTCIIN, NPUMCHACMBIC B dHaJIN3¢C. MGTOHH




MpeaABapUTCIIbHOTO OKHCJICHUSA n BOCCTaHOBJICHU A
onpeacsICMOoro 3JICMCHTA.

Teopusa u npakmuka npodoomoéopa u npooON0O20MoOBKU.
[IpencraBurenbHOCTH MPOOHI; pobda M 0OBEKT aHaN3a; Ipoda 1
meron aHanuza. OTOOp MpoOd TOMOIEHHOTO M TeTEPOre€HHOrO
cocraBa. CrocoObl TMONydeHHUs] CpeaHed TpoObl TBEPIBIX,
KHUJIKMX M Ta3000pa3HbIX BELIECTB; YCTPOWCTBA U IPUEMBI,
UCTIONIb3YEMBIE TIPH 3TOM; NMEpBUYHAsA O0pabOTKa W XpaHEHHE
npo0; nosupyromue ycrpoiictBa. Ilorepu M 3arps3HeHus npu
npobooTdope. XpaHeHne MpoOsI.

[lonroroBka mnpoObl Kk aHamu3y. OCHOBHBIE CIIOCOOBI
nepesosia mpoOsl B (GopMy, HEOOXOIUMYIO IUIsl TaHHOTO BHIA
aHaliu3a; pacTBOPEHUE B pA3JIMUHBIX Cpelax; pa3iiokKeHue,
CIUIaBJICHUE, CIIEKaHUeE. OcoOenHoctu pa3iIoxKeHus
OopraHu4eckux coequHeHud. CrocoObl yCTpaHeHHs M ydyeTa
3arps3HEHUH M OTEPh KOMIIOHEHTOB IPHU MPOOOIIOATOTOBKE.

Memponozuueckue  OCHOGbI  XUMUYECKO20  AHAIU3A.
OCHOBHBIE METPOJIOTMYECKUE TMOHATUS U IPEICTaBICHUS:
U3MEPEHHE, METOIbI U CPEACTBA U3MEPEHUM, METPOIOTHUECKUE
TpeOOBaHUS K pe3yibTaTaM HU3MEPEHHH, IOTpeIIHOCTH,
OCHOBHBIE MPUHIUIBI U CIIOCOOBI 00ECIeUeHUsl JOCTOBEPHOCTH
pe3yabTaToB M3MepeHui. 3Havamme 1udpel U mpaBHia
OKpYTJICHUSI.

Enununer  konmmyectBa BemiectBa. CriocoObl  BBIpayKEHUS
KOHIEHTpauui. MomnsipHasi, MaccoBasi, oObeMHasi, MPOLIEHTHAS,
MOJISIJIbHAS,, OKBUBAJICHTHAs  KOHLEHTpauus. OKBHUBAJICHT.
@DaKTOp 3KBUBAJICHTHOCTH.

OcCHOBHBIE CTaJIMM XUMHUYECKOro aHaim3a. Beibop meroma
aHaJIM3a U COCTABJIEHUE CXEM aHalIn3a. XapaKTepUCTUKU METO/1a
aHaM3a: YyBCTBHTEIBHOCTh, HM30MPATENbHOCTh, TOYHOCTH
3KCHPECCHOCTh, aBTOMATU3ALIMS, JIOKAJIbHOCTh U JIP.

AHamuTtuueckuid curHan u nomexu. W3mepenue. OObeM
uH(pOpMallMi B AaHATUTHYECKOM CcuTHale. ['paaynpoBOYHBII
rpa¢puk. CrocoObl OLEHKH MPaBHIBHOCTH: HCIOJIb30BAHUE
CTaHJapTHBIX 00pa3oB, METOJ M00aBOK, METOJ BapbHpPOBAHUS
HABECOK, COIIOCTABJIEHUE C JPYTUMU METO/IaMU.

Knaccudukanusa norpemnocteil ananuza. CucreMaTudeckue
U Clly4alHbIe MOTPEHOCTH. [lorpemHocTH OTAENIbHBIX CTaaul
XUMUYECKOro aHanu3a. OCHOBHBIE XapakTEPUCTUKU METOAA
aHaJM3a: NPaBUWIBHOCTh W BOCIPOU3BOAMMOCTD, KOI(PPHIUEHT
YYBCTBUTEIBLHOCTHU, Mpe/el OOHAPY>KEHUS, HUKHSIS U BEPXHSSA
IPaHULIbI OIIPEJEISIEMBIX COACPKAHUIM.

Cratuctuueckas o0paboTka pe3ylbTaToB U3MEpPEHUl. 3aKOH
HOPMAJIbHOTO  pacIpenesieHus]  CIy4alHbIX  OIMHUOOK,  f-
pacupeneneHus. Cpennee, aucnepcus, CTaHJapTHOE
oTkioHeHHe. [IpoBepka TUIIOTE3bl HOPMAIBHOCTH, T'MIIOTE3bI
OJIHOPOJIHOCTH PE3yJbTAaTOB M3MepeHHil. CpaBHEHHE NUCIEPCUU
U CPEHUX JABYX METOJOB aHaIMU3a.

TpeOGoBaHus K METPOJIOTUYECKON OIEHKE B 3aBUCUMOCTU OT
o0bekTa W menu  aHanm3a.  CrocoObl  TIOBBIMICHHS
BOCIIPOM3BOJMMOCTH M MPABUJIBHOCTU aHAJIMN3A.

Teopussi " mNpakTHKA
npo6ooroopa "
NnpooONMOArOTOBKH
Metposornieckue
OCHOBBI XHMHUYECKOr0
aHaIM3a

XuMnueckue METO/IbI

I'pasumempuueckuii  memod  auanusa. CymHocTb




aHaJ/JIu3a

TPAaBUMETPUYECKOTO aHAIM3a U TPAHUIBI €r0 MPUMEHUMOCTH.
Ommbku B rTpaBuMeTpuyeckoM aHammze. OOmas cxema
onpezeneHuil. BennunHa HaBeCKH, ocajka U 00beMa pacTBoOpa.
TpebGoBanmsi k ocaxkmgaemorr ¢opme. CrocoObl OTACTICHUS
ocagka OT pactBopa. [IpombiBanme ocaaka. TpeGoBanus k
rpaBUMeTpUYecKol ¢dopme. V3MeHeHHs cocTaBa OcCajka IpU
BBICYIIIMBAaHUH U MIPOKAMBaHUU. [ paBuMeTprudecKkuii paxTop.

Ocankn m ux cBoicTBa. Kpucrammmyeckne u amopgHbie
OCagKHU. YCIOBUS TONYyYEHUS KPUCTAUIMUECKUX OCAIKOB.
Crapenne  ocaaka.  IlpuumHBl  3arps3HEHHs  OCajKa.
Knaccudukanus paznudHbIX BHAOB COOCAXACHUS (aacopOuus,
OKKJTIO3WsI, ©30MOP(HU3M H 1Ip.).

AHanuTtnueckue Becbl. UyBCTBHTENBHOCTH BECOB U €€
MaTemMaTuueckoe BblpaxeHue. DakToppl, BIUAOLIME Ha
TOYHOCTH B3BEUIMBaHUS. TeXHIKA B3BEIINBAHNA.

[IpumeneHne  rpaBUMETPUUYECKOIO  METOAa  aHajiu3a.
Omnpenenenre HEOPraHMUECKUX U OPraHUYECKUX COSTUHEHUIA.

Turpumerpuyeckune mMeroanbl aHaamusa. OCHOBBI MeTOJA.
CymHocTh TUTPUMETPUH. Buner TUTPUMETPHUIECKHUX
OTIpeNieNIeHUi: TpsSMOe M OOpaTHOE THUTPOBAHUE, OIpEIesiCHHE
no 3amemieHuto. CrocoObl  BBIpaKEHUS  KOHIICHTpaIuil
pacTBOpOB B TUTPUMETpPUHU. OKBHUBaJIeHT. MoisipHas Macca
SKBHBaJIeHTa.  MonsipHas ~ KOHIeHTpanus.  TpeOoBaHus,
NPEABSBISIEMbIE K PEaKUUM B TUTPUMETPUUECKOM aHAJHU3E.
Knaccudukanus THTpUMETPUYECKUX METOJOB MO THUILY pEaKLuu
u 1o crnocoOy BoimonHeHUs. (CTaHIapTHBIE  PACTBOPHI.
[lepBuuHble cTaHAAPTHI, TPEOOBAHUS, MPEABIBISIEMbIE K HUM.
®ukcanaibsl. Bropuunsle ctangaptsl. KpuBele THTpOBAaHMS U UX
BUJbl (S-00pasuble, nuHelHble). Ckauyok TUTpoBaHUA. Touka
OSKBUBAJCHTHOCTH M  KOHEUYHAs  TOYKAa  THUTPOBAHUS.
W3meputenbHast mocyna. BeluucieHus B TUTPUMETPUYECKOM
aHaJIu3e.

Kucnommuo-ocnosnoe mumpoeanue. Auunumerpus U
ankamMmeTpusa. Todyka HEUTPAIBHOCTM M KOHEYHAas TOYKa
tutpoBanus. KpuBble TuTpoBaHus. TuTpoBaHuE CUIBHOU
KHCJIOTBI CHUJIBHBIM OCHOBaHMEM (WJIM HaoOopoT); craboi
KHCJIOTBI CHJIBHBIM OCHOBaHWEM (WM Hao00poT); ciaboro
OCHOBaHWs CWIBHOH KucCiIoTOW (Wi Hao0opoT); ciaboit
KHCJIOTBI C1a0bIM OCHOBaHHMEM (WM HaoOopoT). TurpoBaHme
MHOT'OOCHOBHBIX KHCJIOT U OCHOBAHUM, a TAK)KE CMECEH KUCIIOT
Wi ocHOBaHUU. DaKTOPHI, BIUAIONINE HA CKAUYOK THUTPOBAHHS
(BnHsIHUE BETUYMHBI KOHCTAHT KUCJIOTHOCTH WM OCHOBHOCTH,
KOHIEHTPAllMU KHCIOT MM OCHOBAaHMM M TeMIepaTypel U
MOHHOM CHJIBI).

CrniocoOsr OoOHapyXeHHsI  TOYKHU SKBHBAJIEHTHOCTH.
KucnotHo-ocHOBHBIE ~ MHOMKaToOpel. MHTepBanm  mepexojna
uHAnKaTopa. Beroop unaukaropa. OmulOku TUTPOBAHUS.

KucnoTHo-0CHOBHOE TUTPOBAaHUE B HEBOJHBIX Cpeax.

[TpakTuueckoe MIPUMEHEHUE KHCIIOTHO-OCHOBHOT'O
TuTpoBaHus. llpuroroBieHne u craHzapTU3alUs pacTBOpa
THAPOKCHAA HATpus M COJNAHOM KHUCIOTHL. [lepBuuHbIE
CTaHJapThl ISl YCTAHOBJEHWS KOHLEHTPALMU pacTBOPOB




KUCJIOT W Iuenoyerd. TUTpoBaHHE KHUCIOT, OCHOBaHHM, CMecel
KHCIIOT M CMeCed OCHOBaHMH. AHaIW3 CMECH KapOoHaTa |
rupokapOOHaTa HATpUs; CMecH KapOoHaTa M THAPOKCHIA
HaTpHSL.

Komnnexcomempuueckoe mumposanue. TeopeTuueckue
OCHOBBI ~ KOMIUIEKCOMETpUH.  KOHCTaHTBI  yCTOMYMBOCTH
KOMIUIEKCHBIX ~ coeauHeHud.  KpuBble  TuTpoBaHus B
KoMmIuiekconomeTpur. CriocoObl onpeesieHusi KOHEYHOH TOYKH
TUTPOBAHUS. Oummbku TUTPOBAHUS. CrniocoOsI
KOMIUIEKCOHOMETPHUYECKOTO THTPOBAaHUS: TpsiMOe, OOpaTHOE,
BBITECHUTEIBHOE,  KOCBEHHOE.  MeTaJuIOMHJIUKATOphl U
TpeboBaHUs, NPENbSIBISIEMBIE K HHM. Baxueiimme
VHHUBEpCaJbHble U  cleuuuyecKkue MeTaUIOMHINKATOPBI.
CeneKTUBHOCTh TUTPOBAHHUS M CIOCOOBI €€ TMOBBIIMICHHs. Poiib
pH B KoMIIekcomMeTpumu.

IIpumepsl IIPAKTHYECKOTO IIPUMEHEHUS
KOMILIEKCOHOMETPUYECKOTO TUTpoBaHusA. Heopranuyeckue u
OpraHUYECKHE peareHThl B KOMILUIEKCOMETPHH.

OTWIIEHIMaMUHTETPAyKCyCHasl KUCIIOTa U €€ JAMHATpUeBasi CoJib
(BATA) kak peareHThl B KOMILUIEKCOHOMETpuU. OmpenencHue
KaJIbLIUsI, MarHus, jkejie3a B PacTBOpPax YUCTBIX COJIEM U MpH
COBMECTHOM IPUCYTCTBHH.

OKucnumenbHo-60CCMAHOBUMENbHOE mumpoeganue.
Kpusbie tutpoBanusi B pegokcumerpuu. PakTopbl, BIHSIOMINE
HA XapakTep KpPUBBIX THUTPOBAHHS: KOMIUIEKCOOOpa3OBaHuE,
KOHIIGHTPalusi HMOHOB BOJOpOJa, HOHHAas cwia. CrnocoOs
oOHapyKeHUs KOHIIa TUTPOBAHUSI. WNunukaTopsl.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ MHAUKATOPbL.  OHmMOKu
TUTPOBAHUS.

[IpakTuueckoe IpPUMEHEHHE OKHCIIUTENbHO-
BOCCTAHOBUTEIBHOTO TUTPOBAHUS. [IpeaBapurenbHoOe
OKHCJICHHE WJIM BOCCTAHOBJICHHE.

[Tepmanranatomerpus. Onpenenenue xenesa (II), mapranna
(1D), OKCajaToB, nepokcuaa BOJIOpO/IA, HUTPUTOB.
Huxpomarometpusi. TurpoBanue coieit xenesa (I1).

HNonomerpusa. Cucrema HOA-HOAMI KaK OKHUCIUTEIb WIIU
BOCCTaHOBUTENb. Onpe/ielieHue apCeHUTOB, apCeHaTOB, XKeje3a
(III), meau (II), rajoreHUa-MOHOB, NEPOKCUIOB. OmpenenacHue
KOHLIEHTPAllUX KHUCIIOT.

Ocaoumenvnoe mumpoganue. KpuBble TUTPOBaHUS B
0CaIUTEIILHOM TUTPOBAaHUU. BiusHue ancopOIM HA TOYHOCTh
TUTPOBAHUA. Binsaue pacTBOPUMOCTHU COCIMHEHU,
KOHLIGHTpAllUM  ONpElEeIsieMbIX HMOHOB, TEMIIEpaTypbl Ha
XapakTep KpHBBIX THUTpoBaHUs. HWHaukatopbl. CrocoOb
oOHapyXeHHUs KOHEYHOW TOYKH THUTpoBaHHUs (MeTonsl Mopa,
®domnwrapaa, @asuca). OmMOKH TUTPOBAHUS.

[IpakTHueckoe NPUMEHEHUE OCAIAUTEIBHOIO TUTPOBAHUS.
Aprenromerpusi. MepkypomeTpus.

DJIeKTPOXMMHUYEeCKHe
MeTOo/bl aHAJIN3a

Inekmpoxumuueckue Memoobl ananusa. Oo6mast
XapaKTEPUCTUKA JICKTPOXUMUYECKUX METOOB.
Kitaccudukamnms JIIEKTPOXUMHUYECKUX METOIOB.

DneKkTpoxXuMHuUecKas 1enb (siuerku). MHIuKaTOpHBIA 3JIEKTPOT




U 3JeKTpoJ cpaBHeHUs. [lonspusanvoHHbIE KpHUBBIE M HX
MCIIOJIb30BAaHUE B PA3JINYHBIX SJIEKTPOXUMHUECKHUX METOAAX.

UyBCTBUTENBHOCTh U CEIEKTUBHOCTH 3IIEKTPOXUMHUUYECKUX
METOJIOB.

Ilomenyuomempusa. Ilpsamas norenunomerpusi. Mzmepenue
noreHnuana. OOpaTumble W HEOOpaTUMBbIE OKHCIUTEIHHO-
BOCCTAHOBUTEJbHbIE CHUCTEMBI. VHIMKATOpHBIE 3JIEKTPOJIBI.
HNonomerpus. Knaccudukanus MOHOCETEKTHBHBIX AIIEKTPOIOB.
CrexnssiHHBIE U (pepMEHTHBIE SJEKTPOAbl. MeTamindeckue
atekTpoabl. Ko duimeHT cenekTHBHOCTH, BpeMsi OTKJIHKA.

HNonomerpus u pH-meTpusi, ux npakTU4ecKoe MPUMEHEHHUE.
Onpenenenne pH, MOHOB IIETOYHBIX METAJIOB, TaJIOrCHH]-
HMOHOB.

[ToreHnmomeTpuueckoe TUTPOBAHUE. H3menenne
9JIEKTPOAHOIO MOTEHIMaNa B mpoiecce TUTpoBaHUs. CrocoObl
OoOHapyXeHHUsl KOHEYHOW TOYKM TUTpoBaHMs. lcmonbpzoBaHue
peakuuit KHCIIOTHO-OCHOBHBIX, OCaXKJICHHS,
KOMIIJIEKCOOOPa30BaHUS M OKUCIICHUS-BOCCTAHOBIICHUSI.

[IpuMeps! pakTHUECKOTO IPUMEHEHUS.

Kynonomempusa. Teopernueckue OcHOBBHI. 3akoH Dapanes.

Crioco6b1 onpenencHus KOJIMY€ECTBA 3JICKTPUYECTBA.
Kynonomerp. IlpsimMasg KyJOHOMETpHUS M KyJIOHOMETPUYECKOE
TUTPOBAHUE. Bremnss u BHYTPECHHSA re’Hepanus

KYJIOHOMETPUYECKOTO TUTPaHTa. TUTPOBAHHE AIIEKTPOAKTHBHBIX
U DJIEKTPOHEAKTUBHBIX KOMIIOHEHTOB. OrmpeneneHne KOHEYHOU
TOYKM THUTpoBaHus. l[IpenmyinectBa W OrpaHHyYeHUs METOAA
KYJIOHOMETPHUYECKOT'O0 TUTPOBAHUS IO CPABHEHHUIO C JIPYTUMHU
TUTPUMETPUICCKUMU METOAaMH.
[IpakTyeckoe mprUMEHEHNE KyJIOHOMETPHUUECKOTO METO/Ia.
OnektporpaBumeTpusi. CylmIHOCTh M 0011ast XapaKTepUCTUKa

3JIEKTPOTPAaBUMETPUUYECKUX METO/IOB. [IpakTnueckoe
MIPUMEHEHHUE BJIEKTPOTrPAaBUMETPUU.

Boavmamnepomempus. CymHocTb MeToJa
BOJIbTAMIIEPOMETPHH. Knaccudukanus

BOJITAMIIEPOMETPUYECKUX METOAOB. DJIEKTPOAHAs  sueiKa.
Wnpukaropusie snektponsl. [lpenmymiectBa W HEIOCTATKU
pTyTHOro siekrpoja. IIpuMeHeHHe TBEpABIX 3IEKTPOAOB.
[lonyuyenne u  XapakTepuCTHKAa BOJIBTAMIIEPHOM  KPHUBOM.
KonpneHcatopublii (€eMKOCTHBIN), MUTPalMOHHBIN, AUQPY3HBIH
toku. [lpenenpublii  nuddy3monnsii TOK. Ilomsporpadmus.
VYpaBHenue UMnbkoBuua. VYpaBHeHue mossiporpaduieckoi
BoiHBl MiibkoBuya-I'elipoBckoro. IloTeHnman IOIyBOJIHBI.
@DakTopbl, BAUAIOIIME HAa BEIMYMHY MOTEHIMAaja IOJIyBOJHBIL.
BoccranoBnenue v OKUCIEHHE OPraHUYEeCKUX COETUHEHUI.
Amnepomerpuyeckoe TUTpoBaHue. CyIHOCTbh METOAA.
[IpakTHyeckoe  NPUMEHEHHE  BOJIBTAMIIEPOMETPUUYECKHUX
METO/I0B ¥ aMIIEPOMETPHUUEOKOI0 TUTPOBAHUSL.
Konoykmomempus. llpsimas 1 KOCBEHHasi KOHIYKTOMETPHUS
(KOHAYKTOMETPUYECKOE TUTPOBAHME). DJIEKTPONPOBOAHOCTD
pactBopoB. CyIIHOCTh KOHIYKTOMETPUYECKOTO THUTPOBAHHUS.
OmnpeneneHue TOYKM SKBHUBAJEHTHOCTH 110 3JIEKTPUYECKOM
npoBoIUMOCTH. KpHBble KOHIYKTOMETPHYECKOTO THTPOBAHUS,




uX TUlbL. [IpuMepbl KOHTYKTOMETPUYECKOTO TUTPOBAHHSL.

CHeKTPOCKOHH‘{eCKI/Ie
METOAbI aHAJIN3A

Teopemuueckue 0CHOBbI CHEKMPOCKORUYUECKUX MEMO006
ananu3za. CIEKTp DJIGKTPOMArHUTHOTO  W3IIy4€HUs, €ro
OCHOBHBIC XapaKTEPUCTHKH M CIOCOOBI MX BBIpAXKCHHS (JJTMHA
BOJIHBI, 4YaCTOTa, BOJHOBOE 4YHCIO, TIOTOK H3JIy4yeHUs,
WHTCHCHUBHOCTB ). VYnbrpaduoneronas, BUUMAs "
nH(ppakpacHas obnactu CIeKTpa. Knaccudukanms
CIEKTPOCKOMTUYECKIX METOJIOB. THITBI CIIEKTPOMETPOB.

Crnektpsl aroMOB. OCHOBHBIE U BO30YKICHHBIE JIEKTPOHHBIE

COCTOSIHUS aTOMOB, XapaKTEPUCTUKH COCTOSIHH.
OHEpPreTM4ecKue  Nepexoabl.  3aKOHBl  MCIIyCKaHUsA U
IOTJIOIIECHNs.  XapakTePUCTUKH  CHEKTPAIbHBIX  JIMHUM:

IOJIOKEHHUE B CIEKTPE, MHTEHCUBHOCTh, MosymupuHa. CBs3b
MHTEHCUBHOCTH C YHCJIOM H3JTyYaOUINX YACTHII.

Cnexktpbl Monekyn. IlpencraBieHue mNOJHOM — 3HEPruu
MOJIEKYJI KaK CYMMBI 3JIEKTPOHHOH, KojeOaTrenpbHOH |
BpamareabHoi. OCOOEHHOCTM  MOJEKYJSPHBIX  CHEKTPOB.
3aBUCUMOCTh BHUJA CIIEKTpa OT arperaTHoro COCTOSHHS
BEIIIECTBA.

CrocoObl  MOHOXpOMAaTHM3allMM  JIyYMCTOM  SHEpruu.
Knaccudukanus  crnexrpanbHbix — npubopoB.  IlpuemHuku
U3IydeHus: GOTOIMYIbCHS, (HOTOIIEMEHTHI, (POTOYMHOKHUTEIH,
HOJIYIIPOBOIHUKOBBIE NPUEMHHUKH U3ITy4EHUs.
CucremMaTu4ecKue anmnaparypHble HCKaKEHHUSL.

Monexynapuaa cnekmpockonus. CBsi3b MEXIYy CTPOECHUEM
COCAMHEHUS. W €ro CHeKTpoM moriomeHus. CTpyKTypHBIH,
(YHKUMOHAJIBHBIE M KOJMYECTBEHHBIM  aHaIW3 IO
konebarenbHbiM  (MK) w  snekrponneiM (YO, Buaumas)
cnekTpaMm. lcnonb3oBaHue CHEKTPOB aTOMOB M MOJIEKYJ B
AQHAJIMTUYECKON XUMHH.

AGcopOiuonHas  cnektpockornuss B Y®- u  BUIUMOH
obnactsx crnekrpa (crekrpodoromerpusi). CynIHOCT METOJA.
3aKOHBl TOIJIOLIEHHUS DJIEKTPOMArHUTHOTO  M3Iy4EHUs M
crocoObl ux BblpaxeHus. 3akoH byrepa-JlamOepra-bepa, ero
MaTeMaTHYeCKOe BbIpaKEHHE. BeauuuHbl, XapaKTepu3yrolue
noryomenne.  MousipHeld K03 UIIMEHT  MOTIOImIEHUs.
Ontuyeckast IOTHOCTb.

Breibop ycnoBuii u3MmepeHus mnoryomeHus (A, pacTBop
CpaBHEHWS) ¥ TIOCTPOCHUS TPaLyHPOBOYHOTO IpaduKa.

Cnekrpodoromerpuueckuii meron asanusa. lloctpoenue
KaJTMOPOBOYHOTO rpaduka. CriocoOsr oTpeeIIeHUs
KOHIeHTpauuil  BemectB.  JluddepeHunanbupliii  MeTO.
Crnextpodoromerpuueckoe  TuTpoBanue.  Mcmomb3oBanue
CHEKTPO(POTOMETPUN B THOPUAHBIX METOJAaX: 3KCTPAKIMOHHO-
doTomeTpruUecKue, XpoMaTo-(hOTOMETPHUSCKHE METO/IBI.
@DOTO31EKTPOKOIOPUMETPHI u CHEKTPOPOTOMETPBI.
[IpumMeHeHre KOJIOPUMETPUH U CLIEKTPOPOTOMETPHUH.

WudpakpacHas CIIEKTPOCKOIHS u CIEKTPOCKOIUS
KOMOMHAIMOHHOTO paccesHus. Konebanus monekyn. CHoexTpsl
UK wu xomOuHammoHHoro paccesHus. CxeMbl NpuUOOpOB U
Meroauka peructpauuu MK-cnexktpoB u  cnekrpoB  KP.
Wnentudukanus U CTPYKTYPHO-TPYNIIOBOH aHaJIN3.




KonnuecTBeHHbII aHAINS.
Hedenomerpuss u  typOumumerpus. Paccesnue cBera
(paneeBckoe paccesHue U paccessHue Tunpans). CyliHOCTh U

MPAKTHYECKOE 3HAYCHUE METO/IOB. [TonsTe 0
boToTypOHIUMETPUUECKOM u dhoToHEDETOMETPUUECKOM
TUTPOBaHUHU.

JlroMuHecnieHTHast ~ CHEeKTpocKomus.  PasznuuHble  BUABI
JIOMHHECHCHIIMK H WX Kiaccupukanus. MonekymnspHast
doromomunecuennus (payopecuenius, hocopecieHiys) u ee
OCHOBHBbIE  XapakTepuCTUKU. (OCHOBHBIE 3aKOHOMEPHOCTH
MOJIEKYJISIPHOM (b OTONIOMUHECIICHIINY. Tymenue
JFOMUHECIICHIINH: TEMIIEPATypPHOE, KOHIICHTPALlMOHHOE,
TylIEHWE  TOCTOPOHHHUMH  TMPUMECSIMH. [TpakTuueckoe
IPUMEHEHHUE METO/Ia.

Pedpakromerpudeckuii METO/T aHanu3a. OcHOBBI
pedpakromerpuyeckoro  Meroga  aHanm3a.  [lokazaTens
npenomiieHus.  MonekynspHas — pedpakius.  3aBHCHUMOCTh
1oKa3areis MPeJOMJICHUsT OT KOHLEHTpaluu. Pedpakromerpsl.
[Ipumenenue peppakTOMETpUH.

[TonsspumeTprueckuil METOJI aHAIN3A. OcHOBBI
noisipuMeTpudyeckoro  metroja.  llomspu3oBaHHBIA  Tyd.
[TnockocTe monsgpusanuu. OnTHUecKass aKTUBHOCTb BEIIECTB.
VY aenbHoe Bpamienue. OnpeneneHne KOHIIEHTPAIHid BeIecTB 110
yIiay BpallleHus IUIOCKOCTH mnojspuzanuu. llonspumerpsi.
O6nacTh NpUMEHEHUs TOISIPUMETPHUH.

Amomnaa cnekmpockonua. VICTOUHMKM aTOMH3ALMM U
BO30YXKICHUSI: DJIEKTPUUECKHE pa3psAlbl (IyroBble, UCKPOBBIE,
MOHWKEHHOIO0 JAaBJIEHHUS), IUJIaMEHa, WHJIyKTUBHO-CBS3aHHAas
mwia3ma, Jazepbl. OCHOBHBIE XapaKTEPUCTHKH HCTOYHUKOB
aTOMMU3ALUH.

ATOMHO-?MHUCCHOHHBIM aHanu3. Crnekrporpaduueckuii u
CHEKTPOMETPUUECKUH METOJbl aHaliu3a, HX OCOOEHHOCTH,
obnmactu mnpuMmeHeHHs. KadecTBEHHBII H KOJIWYECTBEHHBIM
aHaJIN3. KonunuecTBennas 3aBUCHUMOCTh MEXIY
WHTEHCUBHOCTBIO CIEKTPAIbHBIX JIMHUA U KOHIEHTpalUeH.
Meron 5MHCCHOHHOM CHEKTpoMeTpuu IuiaMeHu. I[loaroroska
npoObl K aHAIKU3Y, 0COOCHHOCTH BBEACHUS MIPOOKI B IJIaMEHA.

ATOMHO0-a0CcOpOIIMOHHBIN MeToa. OCHOBBI METOJ1a, CIIOCOOBI
MOJyYeHHUsl TOTJIOUIAIONIET0 CJ0S aTOMOB (MCIOJIb30BaHUE
pa3IUYHBIX THUIIOB aTOMHU3AaTOPOB, MX XapaKTEPUCTHKH).
Hcrounuku U3ITy4YeHUs, ux XapaKTePUCTHUKHU.
CriekTpo(OTOMETPHUECKUE BEIUYHMHBI, CBS3b MEXIY OSTHMH
BEJIMUYMHAMU U  KOHIIGHTpalMel »dsJIeMeHTa B  mpole.
Bo3moxHoOcTH, npeuMmyiecTBa M HEIOCTATKM METO/a, €ro
CpaBHEHME C  OMHCCHOHHBIMU  METOJAaMU  (TOYHOCTH,
AKCIIPECCHOCTH, MEUIAIOIINE BIUSHUSA).

Paouocnekmpockonuueckue  memoowsl. TeopeTHUecKHe
OCHOBbI ~ MeTojoB.  Perucrpamus  cnektpa.  OOBEKTHI
uccienoBanus. OCOOCHHOCTHM UCHOJB30BaHUS METOAa JUIsS
oOHapyKeHUs, WACHTU(PUKAIMA W KOJIWYECTBEHHOTO aHaJH3a.
Snepuplii  MarHuTHBIH  pe3oHaHc  (SIMP).  IIporoHHBI#
MarHuTHbIN pe3oHanc (ITMP). Peructparus cniektpa. OOBbEKThI




HCCIICIOBAHMUS. Hcnonn3oBanue METOoAa IIMP s
UACHTU(DHUKAIIMN OPTaHUYCCKUX COCAMHCHHA M KAa4eCTBEHHOTO
aHaianW3a CIOXKHBIX cMmeced. Mcronp3oBanue meroma IIMP B
KOJUYECTBEHHOM aHanmu3e. OrpaHuyeHue UCIOJIb30BAHUSA
metona SIMP.

MeTtoabl BbIJ€JICHUS,

pasnejieHust

"

KOHIHCHTPHUPOBAHUSA

Xpomamozpaghus. OcHOBHBIE = NPUHLHUIBI  METOJA.
Knaccudukamnms XpoMarorpapuIecKux METO/IOB (o
arperaTHOMY COCTOSIHUIO, [0 MEXaHWU3My B3aWMOJICHCTBHSA
copbeHTta u copbara, MO TEXHUKE BBIMOJIHEHUS U IO IENH).
Crioco6b1 HOJTYYEHUS XpOMaTOrpaMm (9:rOCHTHAS,
dbpoHTaNbHAS, BBITECHUTEIIbHAS). Xpomarorpadpuieckue
napameTpsl. OCHOBHBIE TE€OpETHYECKHE TOJI0kKeHUs1. KoHnenst
TEOPETUUECKHUX TapeloK, ee HelocTaTku. Kunernueckas teopus.
TUIIBI CTAIIMOHAPHBIX U TIOJIBIKHBIX (a3.

Buner Xxpomarorpaduu. I"azoBas xpomatorpadus
(ra30>kMJIKOCTHas, razorBepaodasznas). OcHoBHbIE
TeOpeTHdeckre  mojokeHus.  JKuJKocTHas  KoOJIOHYaTas
xpomatorpadus (amcopOumoHHas, pacrnpenenuTenbHas,
WOHHOOOMEHHAs,  OKCKJIIO3MOHHAs).  BbrIicoko3(hekTuBHAS
KHUJIKOCTHass  xpomarorpadust (Xpomartorpagusi BBICOKOTO
naBienusi). IlmockoctHas xpomarorpadus (OymaxkHas u
ToHKOCHOWHas1).  [lomyuenne ©M  aHamu3  TUIOCKOCTHBIX
xpomaTtorpamMm. Vcmonp3oBaHue IMIOCKOCTHOW Xpomartorpaduu
B Ka4€CTBEHHOM M KOJIMYECTBEHHOM aHaJN3e.

OcHoenble MemoObl pazoesieHus U KOHYEHMPUPOBAHUA

OcHOBHBIE METOZBI PA3/CICHUS W KOHIIEHTPUPOBAHUS, WX
BbIOOD U o1leHKa. CoueTaHue pa3TuYHbIX METOJIOB pa3AeieHUs U
KOHIeHTpupoBaHus. CoueTaHne METOJOB pa3/CiCHUs H
KOHIEHTPUPOBAHUSA C (UBUKO-XUMHUUYECKUMU U (PUINIECKUMHU
MeronaMu ompexaeneHus. [ubpuanpie Meronbl. KoHcTaHTHI
pacnpenenenus. Koabduuuent pacnpenenenus. CremneHb
U3BJICYCHMUSL. ®daxTop paszaeseHus. Koaddpumment
KOHIICHTPUPOBAHUS.

Ocaxzaenne u coocaxaeHue. llpumeHeHne HEOPraHNYECKUX
u OpPraHUYECKUX peareHToB TUIS OCaXICHHUSL.
KoHneHTprpoBaHue  MHKpPODJIEMEHTOB  COOCAXKICHHEM  Ha
HEOPraHMYECKUX COOCATUTENAX (KOJUIEKTOpax).

OkcTpakiua. 3akoH pactipeaesiennsi. CKOpOCTh SKCTPAKIUH.
Peskcrpakuus. Pa3nenenue 571eMEHTOB METOJIOM JKCTPAKIIMH.
CriocoObl  OCYIIECTBJICHHSI  OKCTpakiuu  (TIEpHOHUYECKasi,
HENpephIBHASI, MPOTUBOTOYHAS »JKcTpakuus). llpakTuueckoe
UCTIOJIb30BaHUE IKCTPAKIINH.

CopOuus. Mexanusm copOumu. dusndeckas ancopOuus u
XEMOCOpOIHSI. HNonHo0OMEHHUKHY. XenaTooOpa3zyromue
copbentbl. Heopranuueckue copOeHTHI.

10

Kunernueckue
aHaJnu3a

METO/bI

AHaIATHYECKUI CUTHAJL. Crioco6b1 OIIpeAcIICHUs
HEU3BECTHOM  KOHILIEHTpAallMM  BEIeCTBAa 10  JAaHHBIM
KMHETUYECKUX U3MEPEHUI (crtoco6 TaHI'€HCOB,
(UKCUPOBAHHOTO BpPEMEHH, (PUKCHUPOBAHHOW KOHLEHTPALUN).
Hexaranutuueckne u KaTaJIUTUYCCKUEC MCTO/BI.
YyBCTBUTENBHOCTD U CEJIEKTUBHOCTh KHUHETHUECKUX METOZOB.

[Ipumepsl  mpakTHuecKoro npumeHeHus. OmnpeneneHue




OpraHWYECKUX U HEOPraHWYECKUX coenuHEeHuN. Vcrons3oBanue
KATAIUTUYECKUX PEAKLUHN JUIA ONPEACICHUs] MajbIX KOJIWYECTB
BELICCTB.

11

Macec-
CIIeKTpOMeTpHYecKHe
MeTO/IbI AaHAJIU3A

OOmue TpencTaBIeHUs O  MAacCC-CHEKTPOMETPHUECKOM
METO/Ie aHaliu3a. AHaJIMTHYECKas XapaKTepUCTHKa MeEToJa.
CriocoObl MOHM3AIMM ¥ WX AHAIUTUYECKOE HCIOIb30BAHUE.
[Ipunuun paboThl U cXeMa Macc-CIEKTPOMETpa ¢ MarHUTHBIM
Macc-aHanu3aTopoM. I[IpuMeHeHue Macc-CIeKTpOMETPUH IS
aHaM3a OpraHUYeCKUX COCIMHEHHH W  DJIEMEHTHOTO H
M30TONMHOTO aHanu3a. OnpeneneHue MNpUMEcCEd B TBEPIbIX
BEIIIECTBaX METOJOM MCKPOBOM Macc-CIIEKTPOMETPUHU.

12

OcHOBHBIE 00bEeKThI
aHaJIM3a

3amaun W IUTAHUpOBaHME aHanu3a. KauecTBeHHBIA U
MOJIYKOJIMYECTBEHHBII aHAIIN3.

I'eonorudeckne OOBEKTHI U UX OCOOCHHOCTH KaK OOBEKTOB
aHaynu3a. AHAU3 CUIMKATOB, KapOOHATOB, JKEJIE3HBIX, HUKEIb-
KOOQJIbTOBBIX, TIMOJMMETAUINYCCKUX Pyd. AHAIUTHICCKUE
METO/IbI IIPU Pa3BEIKE MOJIE3HBIX UCKOMAEMBIX.

Mertaiubl, CIiaBbl M APYrue MPOIYKTHl METAJLUIYyPrUUYECKOU
MPOMBIIIICHHOCTH, UX OCOOCHHOCTH Kak OOBEKTOB aHaIH3a.
OmpenernieHe W aHajdu3  YEPHBIX, IBETHBIX, PEIKHUX,
OlaropoJHBIX ~ METAJIOB M WX  CIUIaBOB.  AHanu3
HEMETAUIMYECKUX BKJIFOUCHU I 51 OnpeaeICHU I
ra3zoo0pa3yronux NpuMeceil B MeTaiax.

Atomuble Mmarepuansl. OmnpeneneHue  TOpHs, ypaHa,
IUTyTOHUSI, TPAHCIUIyTOHUEBBIX 3JIEMEHTOB U HEKOTOPBIX
MPOAYKTOB JECIECHUA.

Heopranunueckue coemunenusi. BemiectBa 0co00i 4MCTOTHI
(B TOM 4uCI€ MOJYIPOBOJHUKOBBIE MaTepHUaJIbl); ONpPEICICHUE
B HUX IIPUMECHBIX U JIETUPYIOUIMX MHUKPOKOMIIOHEHTOB.
[TocnolHBIA M JIOKAJBHBIM aHAIWU3 KPUCTAJUIOB M IIJICHOYHBIX
MaTepHuaoB.

[IpupogHble M CHHTETUYECKUE OPraHMYECKHE BEIIECTBA U
3JIEMEHTO-OPraHUYECKUE COEIMHEHMUS, MOJIMMEPHI, ux
OCOOCHHOCTH Kak OOBEKTOB aHaiM3a. BuIbl aHaNW3a TaKHX
00BEKTOB M COOTBETCTBYIOLIME MeTonbl. [Ipumepsl pereHus
3a71a4 KOHTPOJISI OPraHUYECKUX MTPOU3BOJICTB.

buonorudeckne ¥ MeIULIMHCKHE OOBEKTHl. AHAIUTUYECKUE
3a/1a49¥ B 9T0M o6smacTu. CaHUTapHO-TUTUEHUICCKUN KOHTPOJT.

OOBEKTBl OKpYXKAloLel Cpelabl: BO3AYX, HPHUPOJIHBIE U
CTOYHBIE BOJIbI, IOYBBI, JOHHBIC OTJIOKECHUS, XapPaKTEPHbIE
YepThl U 33J]a41 UX aHAJIU3A.

CrnennaibHbie OOBEKTHI  aHaM3a: TOKCUYHBIE  H
PaANOAKTUBHBIE BEIIECTBA, ONPEACIEHUE TOKCUHOB B MUIIEBBIX
00beKTaxX, B3pHIBUATHIC U JIETKOBOCILJIAMEHSIOIINECS BEIECTBA,
ra3bl, KOCMUYECKHE OOBEKTHI.

5.2. Pazgenbl JUCHUININH U BUABI 3aHITHI

HaumenoBanue pasjaeia
AUCHMILIMHBI (MOZYJIs1)

Jlekn. | IIpakr | Jlao. B Ttom uncie B CPC Bcero
. 3aH. | HTepakT. popme
3aH.

Bseneunue

Metonpl oOHapyXeHUs Hu

2y - Texnonozus 20 20




uAcHTU(DUKAIIH «Kpumuueckoe
MblulieHuey.
3. Tunel peakiui u 2 18 20
MIPOIIECCOB B
AHAJTUTHICCKON XUMHUH
4. | Teopus u IIpaKTHKa 2 18 20
npobootbopa u
poOONOATOTOBKHU
5. | MeTponoruyeckue OCHOBBI 2 18 20
XUMHUYECKOTO aHaJIN3a
6. | Xumuueckue METO/bI 2 18 20
aHajam3a
7. | DIEKTPOXUMUYECKHE 2 18 20
METO/Ibl aHATN3a
8. | CreKkTpocKouyecKue 18 18
METO/Ibl aHATIN3a
9. MeTtonn! BBIJICICHUS, 2 18 20
paszencHus u
KOHIICHTPUPOBAHUS
10. | Kunetuueckue METOIBI 18 18
aHajam3a
11. | Macc-cnekTpoMeTpuuecKue 18 18
METO/Ibl aHATN3a
12. | OcHOBHBIE 00BEKTHI 2 24 26
aHajam3a
13. | Koutp. pabora
14. | Dk3amenH
Htoro 6 2 8 2 92 236
6. JABOPATOPHbBIN IIPAKTUKYM
Ne HaunmenoBanmue pasjaena HanmenoBanue 1a60paTopHbIX padoT TpynoeMKkocTh
n/n JUCHUILIMHBI (gac.)
2 MeTtoabl o0Hapy:KeHUs1 M | AHaIU3 KaTUOHOB | M 2 aHAIUTHYECKUX 2
HAeHTH(PUKATUHT rpymm.
AnHanu3 KaTHOHOB 3 W 4 aHAIMTHYECKHUX
rpym.
AHanu3 KaTHOHOB 5 W 6 aHAIMTHYECKHUX
rpymm.
Amnanu3 anuoHOB 1, 2 U 3 aHAIMTUYECKUX
rpym.
AHaJIi3 CMeCH KaTHOHOB.
5 MetpoJsornyeckue Pacu€r morpemHocTeli  XMMHYECKOIO 2
OCHOBBI XHMHUYECKOro | aHaIn3a.
aHaju3a
6 XumMuueckue METO/IbI Omnpenenenue KPUCTAJUTU3ALUOHHOMN 2
aHaju3a BoabI B BaClp-2H7O.

Omnpenenenue 6apus B BaCly- 2H7O.

OnpenenieHue TUTPa PacTBOpa COJSTHOM
KHCJIOTHI TI0 TETpadopaTy HATPHsI METOIOM
numnerupoBaHus. OnpeneneHne coaepKaHus
TUAPOKCHIA HaTpus B pacTBope




HEU3BECTHON KOHILICHTPALUH.
Kommnekconomerpusi. Omnpenenenue
JKECTKOCTH BOJBI.
[IepmaHranaTomerpusi.
Honometpus.

DJIeKTPOXMMHYeCKHe [ToTrenunomerpuyeckoe TUTPOBaHUE. 2
MeTO/bI AHAJIH3A OnpeneneHue KOHLEHTpPALMM COJSIHOW H
YKCYCHOM KHCJIOT.

7. NIPUMEPHASA TEMATHUKA KYPCOBBIX (ITPOEKTOB) PABOT
KypcoBbie paGoThl He NpeayCMOTPEHbI

8. YYHEBHO-METOANMYECKOE U HTHOOPMALIMOHHOE
OBECIHIEYEHHUE JUCHUIIVIMHbI

a) ocHoenas aumepamypa

1.

Amnapues, A. U. Ananutrueckas XuMus ¥ (PU3MKO-XUMHUYECKUE METOJbI aHalu3a : ydeOHoe
nocobue / A. U. AmapueB, A. A. Kazakoma, T. Il. AnekcanmpoBa. — HoBocubupck :
HoBocuGupckuii rocyaapcTBeHHbI TexHuueckuit yausepcurer, 2018. — 139 ¢. — ISBN 978-
5-7782-3611-0. — Tekcrt : ayeKTpoHHBIH // DiekTpoHHO-O0nOHMoTeuHas cucrema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/91180.html

[TomyskToBa, B. A. AHanuTudeckas XuMusi. XUMUYECKHAE METO/IbI aHanu3a : ydyeOHoe mocooue /

B. A. Ilomy»ktoBa. —  benropon : benropojackuii rocynapcTBEHHBIH TEXHOJOTHUCCKUH
yausepcurer uM. B.I'. Illyxosa, 9bC ACB, 2018. — 131 c¢. — ISBN 2227-8397. — TexkcT :
ANEKTPOHHBIA // OnekTpoHHO-OMOMMoTeyHas cuctema [PR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/92239.html
AHanmuTtnueckas xumus : ydebnoe mocobue / T. II. AnexcanapoBa, A. 1. Amapues, A. A.

KazakoBa, O. B. Kapynmna. —  HoBocubupck : HoBocuOupckuii rocynapCTBEHHBIN
TexHu4ecku yHusepcurer, 2016. — 76 c. — ISBN 978-5-7782-2951-8. — Tekcr :
ANEKTPOHHBIA // DnekTpoHHO-OMOMMoTeyHas cuctema I[PR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/91322.html

0) dononHumenvHas aumepamypa

1.

AHamutnueckas xuMus. DHU3UKO-XUMHUYECKHEe W (PU3UYECKHE METONbl aHaM3a : ydeOHoe
nocobue / H. . Mosuan, T. C. I'opbynoBa, 1. 1. Esrensesa, P. I'. PomanoBa. — Kazans :
Kazanckuii HallmoHaIBHBIN HCCIIEIOBATEILCKUM TEXHOIOTHYeCKU yHuBepeurer, 2013. — 236 c.
— ISBN 978-5-7882-1454-2. — TeKcCT : 3NEKTPOHHBIH // DIEKTPOHHO-OUOIMOTEUHAasE CUCTeMa
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/61958.html

Xumus : npaktukyM / coctaButenu C. H. ConoBneBa, A. B. CepoB. — CraBpomnoisb : CeBepo-
KaBkaszckuit ¢enepanpubiii yausepcurer, 2018. — 111 c. — ISBN 2227-8397. — Tekcr :
ANEeKTPOHHBIA // DnekrpoHHO-Oubmuoteunas cucrema [PR BOOKS : [caiir]. — URL:

http://www.iprbookshop.ru/92777.html

Ananutnueckas u puznyeckas xumus : yuebHoe nocobue / B. B. Cnenymikun, b. M. Crudaros,
0. B. Py6muneukas, E. 0. Momenckas. — 2-e uzn. —  Camapa : Camapckuii
roCcylapCTBEHHBIM TexHuueckui yHusepcurer, ObC ACB, 2017. — 355 ¢. — ISBN 978-5-
7964-1970-0. — TekcT : 3MeKTpoHHBIN // DnekTpoHHO-OnOMMoTedynas cucrema IPR BOOKS :
[caitT]. — URL: http://www.iprbookshop.ru/90451.html

Heopranudeckas u aHamuTHYecKast XUMUSL : IpakTUKyMm / coctaBurenu ['. A. MapuHkuHA. —
HoBocubupck : HoBocubupckuii rocyaapcTBeHHBIN arpapHbiii yausepcutet, 2012, — 113 ¢. —
SBN 2227-8397. — TeKcT : 2eKTpoHHBIH // DnekTpoHHOo-O0nbmmoreunas cucrema IPR BOOKS
[caiiT]. — URL: http://www.iprbookshop.ru/64744.html



http://www.iprbookshop.ru/91180.html
http://www.iprbookshop.ru/92239.html
http://www.iprbookshop.ru/91322.html
http://www.iprbookshop.ru/61958.html
http://www.iprbookshop.ru/92777.html
http://www.iprbookshop.ru/90451.html
http://www.iprbookshop.ru/64744.html

5.  Hcmaumnosa, P. H. Obmas u ananutuyeckas xumusa : jaboparopsbiii npaktukym / P. H.
Hcmannosa, E. A. Epmonaesa, O. B. Muxaiinos ; nox peaakuueit O. B. Muxaiinos. — Kazans :
Ka3zanckuii HaMoHaNbHBIN HCCIIEI0BATENbCKUM TEXHOIOTHYeCKud yausepeurer, 2011. — 116 c.
— ISBN 978-5-7882-1184-8. — TekcT : 31eKTpOHHBIH // DIEeKTPOHHO-OMOINOTEYHAsI cCHCTEMA
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/61988.html

8) npocpammuoe obecneveHue
1. PabGora Ha KOMIbIOTEpE NPOBOAUTCA C HCIOIB30BAHUEM JHUICH3MOHHBIX BEPCHil

oreparnonHoi cucrembl Microsoft Windows XP Prof.

2. JIns paGotbl B OMOIMOTEKE HCHOIB3YyEeTCs] OOLIEBY30BCKOE JIMLIEH3MOHHOE MPOTrPaMMHOE
obecnieuenne «Mpbuc-64», B cocraBe kotoporo BxogsatT APM «Karamoruzatop», APM «Huraremnsy,
APM «Anmunuctparop», APM «Kommnekratop», Web-Hp6ouc (CZ39.50)

3. JIuuensuonHas nporpamma AVYII (IlaxTel) — KOMIUIEKC «DIEKTPOHHBIE BEJOMOCTH
2) bazvl OaHHBIX, UHPOPMAYUOHHO-CRPABOUHbIE U NOUCKOBbLE CUCHEMDbL:

1. HattmonanwHslii nugposoit pecype Pykont. Pexxum noctyna [http://www.rucont.ru/].

2. YHuBepcuterckas OudimoTeka oH-1aiiH. Pesxxum noctyma [http://www.biblioclub.ru/]. 6) nuatepuer-

pecypcest 1. http://www.4p.ru 2. http://marketing.com.ru

0) Ilepeuenv yuebHo-memoouyecko2o obecneyenus 0Jisk CAMOCMOSMenrbHOU pabomsl 00V4aArOUUXcsi NO
oucyuniume:

1. Opranu3anus caMOCTOATEIBHOIN pabOTHI CTY/IGHTOB B YUPEKICHUH BBICIIETO 00pa3zoBanus [ Tekcr]:
metonudeckue pekomenaanuu / Coct.E.b. Many3una, E.O. Hopuna; Anraiickas roc. Akagemusi o0Op-1
uM. B.M. lllykmuna. — buiick: ®I'BOY BIIO «AI'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI

HammMeHoBaHMe TOMENEHUH 1 IPOBEACHHUS BCEX BUIOB YUeOHOU AEATEIHHOCTH, Anpec (MecTOnoI0XeHHE)
MPeLyCMOTPEHHOM TIOMEILEHHUH [UIs IPOBEACHUS
y4eOHBIM IJIAHOM, B TOM YHCJIE TIOMEIIEHUS IJIsI CAMOCTOSITEILHON paboTHI, C yKa3aHHEM BCEX BHIOB ydIeOHOU

MIepeYHsT OCHOBHOTO 000pYIOBaHUs, y4eOHO-HATIISIHBIX IOCOOMI M UCTIOIB3yeMOro JIeSITEeNBbHOCTH IPEAYCMOTPEHHOM
IIPOTPaMMHOTO 00eCTIeYeHHUS y4eOHBIM ITaHOM (B CiTydae

peanuzanuy oopa3oBaTenbHON
HpOrpaMMEI B CETEBOH (opme
JIOTIOJTHUTEIEHO YKa3bIBACTCS
HaWMEHOBaHUE OpraHU3alHH, C
KOTOPOI1 3aKIF0YEH JOTOBOP)

Ayn. 110 Poccuiickas @enepanus, 659300
YdeOHas aymuTOpuUs I IPOBECHUS 3aHATHI JIEKIIHOHHOTO TUTIA, 3aHATUI CEMHHAPCKOTO r. buiick, yn. CoBerckas, 11,
TUMA, KyPCOBOT'O MPOCKTUPOBaHHS (BBITIOHECHHS KypCOBBIX paboT), TPYIIOBBIX U yueOHBIN KopIyC 4

WHIVBUIYaJTbHBIX KOHCYJIBTAlUH, TEKYIIEr0 KOHTPOJIS M IIPOMEKYTOYHOH aTTecTalnu
CrnenmanusupoBaHHas MeOenb. TeXHUUIeCKHe cpeacTBa 00yUeHHUs: MyJIbTHME JUHHBIH
npoektop, VievSonic, mukpockon MUKME/I-5 JIOMO, mukpockon crepeockonnaeckuitM CIT-
2, MarHUTHO-MapKepHas Jocka, konopumeTp KOK-2MII, nonomerp yHuBepcansHbiii OB 74,
BeCHl, 0aHs KOMOMHUPOBAaHHAs Ja0OpaTopHas yueOHasl, MarHUTHAS MeIIaiKa, edyb MydenpHas,
TEPMOMETP, TaiiMep, LHMIMH/P, HATHYKUE OAKITIOUCHHS K ceTH HTepHeT, epeHOCHoe

000pyI0BaHHE.

Ayn. 116 Kabunet 6nonoruun Poccuiickas ®enepanus, 659300
YdeOHas aymuTOpuUs I IPOBEICHUS 3aHATHI JIGKIIMOHHOTO TUTIA, 3aHATUI CEMHHAPCKOTO r. buiick, yn. CoBerckas, 11,
TUMA, KyPCOBOT'O MPOCKTUPOBAHHS (BBIIOIHEHHS KypCOBBIX padoT), TPYIIIOBBIX U y4aeOHBbIl KopIyc 4

WHINBHAYAIbHBIX KOHCYJIBTALUMH, TEKYIIET0 KOHTPOJIS U MPOMEXYTOUHOH aTTeCTALUH
Crienmann3upoBaHHas MeOenb. TeXHuueckue cpeacTa 00ydeHHs: IPOEKTOp, CHCTEMHBIN OJIOK,
NPOCKIMOHHAS MaHeNb, HAIMYME HOIKIIOYCHHs K ceTH IHTepHeT

Ayn. 204 Poccuiickas @enepanus, 659300
YdeOHas aymuTOpuUs IS IPOBEICHUS 3aHATHI JIGKIIMOHHOTO TUTIA, 3aHATUI CEMHHAPCKOTO r. buiick, yn. CoBerckas, 11,
THUMA, KyPCOBOT'O MPOCKTUPOBaHUS (BBIIOIHEHHS KyPCOBBIX paboT), TPYIIOBBIX U yueOHBIN KopIyc 4

WMHIUBUIYalbHBIX KOHCYIbTAlUH, TEKYIIETO KOHTPOJIS M IIPOMEXYTOUHOM aTTeCTallnu
CrennanusupoBaHHas MeOenb. TeXHUUIecKrne cpeacTBa 00yUSHHUS: HaTMIHe MOIKIFOUSHUS K
cetu MIHTepHET, IepeHOCHOE 000pyAOBaHHE.

Ayn. 211 KoMproTepHbIi Kinacc Poccuiickas ®enepanus, 659300
YdeOHas aymuTOpuUs IS IPOBEICHUS 3aHATHI JIGKIIMOHHOTO TUTIA, 3aHATUI CEMHHAPCKOTO r. buiick, yn. CoBerckas, 11,
THUMA, KyPCOBOT'O MPOCKTUPOBaHHS (BBITIOIHECHHS KypCOBBIX paboT), TPYIIOBBIX U yueOHBIN KopIyC 4

VHIUBUTYaTdbHBIX KOHCYJIBTAIAMN, TEKYIIEr0 KOHTPOJIS U TIPOMEKYTOYHOMN aTTeCTalluH
Crernuaan3upoBanHas MeOesb. TeXHUUeCKUe cpeicTBa OOYUCHHS: KOMITBIOTEP MEPCOHATBHBII
HACTOJIbHBIN (MOHOOJIOK), HAJIMYKME MOAKIIOYCHUS K ceTH MHTepHeT.\



http://www.iprbookshop.ru/61988.html

Ilepeuens nuyenzuonnoeo npoepammnoo obecnevenus. Pexeusumul noomeepoicoaioueco
JoKymMenma

Onepayuonnas cucmema Astra Linux Special Edition (monobnoku) Konmpaxm Ne56-
DA/2022 om 23.10.2022 OO0 «Hnorcunupuneosviii yeumpy» « KOMIIbIOTEPHI U CETH»
Ipoepammnviii npooykm CAMO-TypAeenm 5.1 O6nosnenue c/¢p Ne344 om 08.07.2015,
002060p NeCTA/DI'BEOY BIIO "AI'AO"-344-15

Geozem Pro npoepamma 0ns zeode3uu, medxcesanus Akm npuema-nepedauu Ne
KUT00000610 om 09.12.112. no 0ocosopy Nel55 om 07.12.2011 2. ¢ OO0 "Kuponan
un@opmayuonnvie

Anmueupyc Kacnepcrozo Cybauyenzuounsiti 0ocosop CL-00008996om 12.12.2022
Juyensus Ne 26FE-221215-105649-5-36788(250)

CIIO no JUUIEH3MOHHBIM COTJIAIIEHUSM B CBOOOJHOM PacIpOCTPAHEHUH, B TOM
yucie no GNUGeneralPublicLicense u ananoram: 2 T'MC, 7-Zip, Adobe License:
Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner, Defraggler,
Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense niu anaJjor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4;
Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License
uau anagaor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS,
IBExpert, MyTestX, Notepad++, Pascal ABC, JlenBep, ictnzor, InternetCensor, Non
Vigual Desktop Access (NVDA), LibreOffice

Ayn. 212

VueGHast ayuTopust TS IPOBEACHHS 3aHATHI JTEKIMOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO
THUIIa, KyPCOBOTO MPOSKTUPOBAHHUS (BBIIIOIHEHHSI KyPCOBBIX PaboT), TPYIIIOBBIX U
HHIUBUIYaTbHBIX KOHCYJIbTALUH, TEKYIIEr0 KOHTPOIS M IPOMEKYTOYHOM aTTeCTalluu
Crernuann3upoBanHas Mebenb. TexHuueckue cpeactsa ooyueHus: TeaeBuzop LG, mocka
GMnyapT, KOMIBIOTED

Poccuiickas ®enepanus, 659300
r. buiick, yn. CoBerckas, 11,
y4aeOHbIl KopIyc 4

Ayn. 214

YdeOHas aymuTOpuUs I IPOBECHUS 3aHATHI JIEKIIMOHHOTO TUTIA, 3aHATUI CEMHHAPCKOTO
THUIIa, KyPCOBOTO MPOSKTUPOBAHHUS (BBIIIOIHEHHSI KyPCOBBIX PaboT), TPYIIIOBBIX U
HHIUBUIYaTbHBIX KOHCYJIbTALUH, TEKYIIEr0 KOHTPOIS M IPOMEKYTOYHOM aTTeCTalluu
Criennanu3upoBaHHasi Mebenb. TeXHUUIeCKHe CpeCcTBa 00YUSHHUS: HATMINE MTOIKIFOUCHUS K
cetu MHTEpHET, IepeHOCHOe 000pyA0BaHIe

Poccuiickas ®enepanus, 659300
r. buiick, yn. CoBerckas, 11,
y4aeOHBbIi KopIyc 4

Ayn. 215

VYueGHast ayquTOpHs UL IPOBEACHHS 3aHATHH JIEKIIHOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO
THUIIa, KyPCOBOTO IPOSKTHPOBAHMS (BBIIIOJIIHEHHS KYPCOBEIX Pa0oT), TPYIIIOBBIX 1
HMHIUBUIYalbHBIX KOHCYIbTAlUH, TEKYIIET0 KOHTPOJIS M IIPOMEXKYTOUHOM aTTeCTallnu
Crienmanm3upoBaHHas Mebenb. TexHudeckue cpeactsa ooydeHus: TeneBuzop LG, cucteMHblit
OJI0K, TPOEKTOP, T0CKAa MArHUTHO-MapKepHasi, TPOESKIHOHHAs TaHelb, HAIMIHE IO JKII0UCHUS
K cetu MHTEpHET.

Poccuiickas @enepanus, 659300
r. buiick, yn. CoBerckas, 11,
yueOHBIN KopITyc 4

MEJATOTr'MYECKWI TEXHOIIAPK
«KBAHTOPUYM UM. K.[I. YHHUHCKOI'O»

HanmeHnoBanue IIOMEIEHUN IS
MpeLyCMOTPEHHOM

y4eOHBIM TUIAHOM, B TOM 4YHCJIC MOMEIICHHS IS CaMOCTOSATEIBHOW pPaboThI, ¢ yKa3aHHEM
MEPEYHsT OCHOBHOTO OOOpYAOBaHHUS, Y4YCOHO-HATISAHBIX TOCOOMH M HCIOJB3YEeMOTO
MIPOTPaMMHOTO 00ECTICUCHUSI

IMpOBCACHUS BCEX BUIOB y‘-Ie6HOﬁ JACATCIIBHOCTH,

Anpec (MeCTOTOI0KEHHE)
MTOMEIIEHHUH ISl IPOBEICHHS
BCEX BUJIOB y4eOHOM

JeSTeIbHOCTH MPELYyCMOTPEHHO
y4eOHBIM IUTaHOM (B Ccilydae
peanu3anuu 00pa3oBaTeIbHON

porpaMMbl B ceTeBOH  (opme
JIOTIOJIHUTEIBHO YKa3bIBACTCS
HaWMCHOBAaHHE OpPraHU3alMH, C
KOTOPOI1 3aKIF0YEH JOTOBOP)

Ayn. 1-102

KaOuneT 1u1s1 mpoBeieHNsT 3aHATHI TEXHOJIOTHIECKOH HAalPaBJICHHOCTH

Kommiekt yueOHo# Mebern.

TexHuueckne cpeacTBa: HHTEPAKTUBHBIH KOMIUIEKC C BBIYHCIUTEIBHBIM OJOKOM U MOOMIBHBIM
KpEIUICHHEM, HOYTOYKH, 0Opa30BaTeNbHBIH KOHCTPYKTOP € KOMIUIEKTOM JaTdHKOB,
oOpa3oBarenbHBIi HA0Op 1O MEXaHHKE, MEXAaTPOHHKE M POOOTOTEXHUKE (6 KOMIUIEKTOB),
o0pa3oBaTesbHbBIA HA0OP IO MEKTPOHUKE, SMEKTPOMEXAaHUKE U MUKPOIIPOLIECCOPHON TEXHUKE,
oOpa3oBaTeNbHbI HA0Op Ul M3y4YeHUs] MHOTOKOMITOHEHTHBIX POOOTOTEXHHYECKUX CHCTEM U
MaHUITYJSIIAOHHEIX POOOTOB, KOMIDIEKT IUISI M3YYEHHS OIEPAlMOHHBIX CHCTEM pPEabHOTO
BpPEMEHH U CHCTEM YIPaBJICHHs aBTOHOMHBIX MOOHMJIBHBIX POOOTOB, YETHIPEXOCEBOH yUEOHBIN
pOOOT-MaHMIYJIATOP C MOJYJIBHBIMM CMEHHBIMH HAacaJKaMH, KOMIUIEKT TOJNeH W
COPEBHOBATENBHBIX 3JIEMEHTOB, O0Opa30BaTENbHBIH MOAYIb JUI YIIyOJIEHHOTO W3ydeHHs
MexaHuku, MexatpoHuku u CAY, naGoparopust HCCIEIOBaHUS OKpYKalomledl cpensl,
aNbTEPHATUBHBIX ~HCTOYHUKOB OSHEPTUM, MAaTepualoB M HHXEHEPHBIX KOHCTPYKIHH,
aBTOHOMHBIH POOOT MAHHITYIATOpP C KOJECAaMH BCEHAIIPABICHHOTO JBIDKCHHS, 0a30BbIH
poOOTOTEXHHUUECKHH HAOOP, PECYpCHBIH POOOTOTEXHUYECKHI HA0Op, JaTYWK IBeTa 6a30BOro

Poccuiickas denepanus, 659333,
Anraiickuii xpaif, r. buiick, yi.
Bnagumupa Koponenko, a. 53




po6OTOTEXHHYECKOT0 Habopa, YIbTPa3BYKOBOM JaTYHK 6a30BOT0 poOOTOTEXHHYECKOTO Habopa,
3apsIHOE YCTPOWCTBO, 0Opa3oBaTeNbHBIH HA0Op IO M3YYEHHIO TEXHOJOTHH pPEBEpPCHBHOTO
WHKUHUPHUHTA, 00pa30BaTeIbHBI HA0Op 10 M3Yy4YEHWIO aAJUTHBHBIX TEXHOJIOTHH M OBICTPOTO
HPOTOTUIMHPOBAHUS, CTAHOK JIA3€PHONH DPE3KM C YHCIOBBIM IPOrPaMMHBIM YIPaBICHHEM U
cHCTeMOH (QUIbTpALU BO3IyXa.

Tlepeuens TUYEH3UOHHO20 NPOSPAMMHO20 0becneuenus.. Pexgusumvl nOOMEEPHCOAIOWe20
OoKyMenma

I1O Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Konrpakr 14/1 ot 03.12
21 00O «Ilapyc ITmroc»

Microsoft Office - 2019 (kopobounas Bepcus) Jloroop moxkeptBoBanus ot 06.05.2022
Iudpossie maboparopun no ¢usnke, xumuu, ouonoruu [10 Releon Camera 1.1, Releon Lite
3.63 Kontpakr 51-DA ot 30.11.21 OO0 «KoncTanTa»

Ob6opynoBanue TexHonornaeckoro npoduis (Pobotsl, 3d ckanep, 3d mpuntep) Kontpakr 7-0A
o1 23.09.21 OO0 «Koncranra»

YuebHo-uccaenoBaTenbckue Jaboparopun O6uocurHanoB u HeriporexHomoruit 10 BiTronies
Studio 5.1.10 Kontpakt 5-2A ot 23.09.21 OO0 «CrenkoMILIeKT»

[{udpoBbie MHKPOCKOIIEI

I1O TouP Cam Konrtpakr 4-DA ot 20.09.21 UIT Bebep Onpra Cepreepra

VHTepakTHBHBIH KOMIUIEKC C BBIYUCIMTEIBHEIM OJOKOM M MOOWIBHBIM KperuieHneM [10
Ikar Notebook Kontpakt 29-DA ot 12.11.21 OO0 «Pyducmiukcy»

[NAK NITRINO Kontpakr Ne55-3A ot 30.11.2021 OOO «Ilapyc [Trocy

Cranok nazepHoil pesku ¢ UIIY wu cucremoii ¢umpTpammu Bo3myxa (0OJaYHBIA pPEXUM
www,gweikecloud.com) Kontpakt Nel0 ot 18.10.2021r. OO0 «YK «Boctounas Cubupn»
AntuBupyc Kacmepckoro CyOmmuensuonnsiii  gorosop CI[-00001380or 01.03.2023
Jlunensust Ne 26FE-230306-093724-9-35565(370)

CIIO no JIMIEH3MOHHBIM COTJAIIEHHsIM B CBOOOJHOM pAacHpPOCTPaHEHHH, B TOM
uyncie nmo GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Ayn. 1-103

Kabunet 11 3anvcu BeOMHAPOB U MPE3EHTAI[IOHHOTO KOHTEHTA

Kommexr yueGHO# Mebenn, GuumyapT.

Texuuyeckue  cpencrBa:  CTygust Ui CO3MaHHS — Npe3EHTAIHi/OHIaliH-BeOMHAPOB
/meMoHcTparmy  onblToB, YK®-mpoekTop, KpeluieHHe, HOYTOYK M MarHHUTHO-MapKepHOE
TIOKPBITHE.

Tlepeuens nuUYeH3UOHHO20 NPOSPAMMHO20 0becneuenus. Pexeusumvl noOmeepiscoaowe2o
JoKyMenma

[MpesenTanmonHoe 0bopyI0BaHNE

[NAK TeneBuneo/lara, Buneo/lucrant I10 Microsoft Win 10 Professional Kontpakr 8-DA ot
27.09.21 OO0 «TCH-Cu6b»

AntuBupyc Kacnepckoro CyOmmuensuonssiii gorosop CILI-00001380or 01.03.2023
JIunensust Ne 26FE-230306-093724-9-35565(370)

CIIO no JIMIEH3MOHHBIM COTrJAleHHsIM B CBOOOJHOM pAacHpPOCTPAaHEHHH, B TOM
uyncie nmo GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Poccuiickas ®enepanns, 659333,
Anraiickuii kpa#l, r. buiick, yi.
Bnamumupa Koponenko, 1. 53

Ayn. 1-107 - 1-111

KabuneTt uist mpoBeieHNS 3aHATHI €CTECTBEHHO-HAYYHOM HAIIPAaBICHHOCTH

Kommnekr yueGHO# Mebemnm.

Kommexr mabopaTopHoii MeOeu.

TexHUUECKHE CPeNCTBA: HHTEPAKTUBHBIH KOMIUIEKC C BHIYMCIUTEIBHBIM OJIOKOM U MOOMIIBHBIM
KpCIUICHUEM, BCTPOCHHBIC BBIYHCIHTEIbHBIE OJIOKH, HU(POBBIE JA0OPATOPUH IO XHUMHH
(6a30BBIil ypoBeHb), 6uosornu (6a30BbIH ypoBEeHB), Gu3uKe (CTaHAAPTHEHINA YpOBEHb), y4eOHO-
HccienoBaTeIbeKas 1abopaToprsi OMOCHTHATIOB M HEHPOTEXHOJIOTHH, MUKPOCKOIBI IU(POBEIE,
naboparopHoe 00opyHoBaHue MO GHU3HKE, M0 XUMHUH, anmnapaT Kunma, 6aHs KoMOMHUPOBaHHAS
naboparopHas, 103aTop THI 1, 103aTop THI 2, A03aTOp TUN 3, MarHUTHas MeIajKa, KOJOBI,
CTEpWIN3ATOp Ui JaOOpPaTOPHOW IOCYABl BO3IYLIHBIA, KOMIUIEKT H3JCIUA N3 KEepPaMUKH,
¢dapdopa u dasHca, HabOp MPOOHPOK, Yamia KPHCTAIUIN3AIMOHHAS, KOMIUIEKT MEPHBIX KOO,
TIPOOHPKH.

Ilepeuens nuUYeH3UOHHO20 NPOSPAMMHO20 0becneuenus. Pexeusumvl no0meepiscoaowe2o
QoKyMenma

Iudpossie maboparopun no ¢usnke, xumuu, 6uonoruu [10 Releon Camera 1.1, Releon Lite
3.63 Kontpakr 51-DA ot 30.11.21 OO0 «KoncTanTa»

Y4aebHo-uccaenoBaTenbckue Jaboparopun OuocurHanoB u HeriporexHomoruit 10 BiTronies
Studio 5.1.10 Kontpakt 5-2A ot 23.09.21 OO0 «CrenkoMIIEKT»

VHTepaKTUBHBIA KOMIUIEKC C BBIYMCIMTEIbHBIM OJIOKOM U MOOWIBHBIM KperuieHueM 10
Ikar Notebook Kontpakt 29-DA ot 12.11.21 OOO «Py/lucmiukcy»

AntuBupyc Kacmepckoro CyOmmuensuonnsiii  goropop CI[-00001380or 01.03.2023
JInuensus Ne 26FE-230306-093724-9-35565(370)

CIIO no JIMIEH3MOHHBIM COTJIAIEHHsIM B CBOOOJHOM pAacHpPOCTPAaHEHHH, B TOM
yuciae nmo GNUGeneralPublicLicense u anajgoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Poccuiickas ®@enepauns, 659333,
Anraiickuii kpa#l, r. buiick, yi.
Bnamumupa Koponenko, 1. 53




TEXHOIIAPK YHUBEPCAJIBHBIX ITEJIATOTMYECKAX KOMIETEHITAN

HaumMenoBanue mnomemieHuii uis y4eOHOH  JIeTeNbHOCTH,
MpeLyCMOTPEHHOM

y4eOHBIM IUIAHOM, B TOM YHCJIE IOMENICHHs I CaMOCTOSTENbHOW paboThl, C yKa3aHHEM
NepeYHss OCHOBHOTO OOOpYIOBaHWS, Y4eOHO-HAIIAHBIX IOCOOMH ¥ HCIOJIB3YyeMOro

MIPOTPAMMHOTO 00CCTICUCHUSI

IMpOBCACHUS BCEX BUIOB

Anpec (MeCTOTOI0KEHHE)
MOMEIICHHUH ISl TPOBEICHHS
BCEX BUJIOB y4eOHOM

JeSTeIbHOCTH NPELyCMOTPEHHOM
y4eOHBIM IUTaHOM (B Cilydae
peanu3anuu 00pa3oBaTeIbHON

porpaMMbl B ceTeBOH (opme
JIOTIOJIHUTEIBHO YKa3bIBACTCS
HaWMCHOBAaHHE OpPraHU3alMH, C
KOTOPOI1 3aKIF0YEH JOTOBOP)

Ayn. 154-167

TexHOMapK YHUBEPCAIBHBIX ITEAarOTHYECKIX KOMITCTESHIINH

Komrmekt yue6HOM Mebemn, GpumyapT.

TexHuueckue cpencTBa: ATOMHbIE CIIEKTPHI ABYJIEKTpOHHBIX cucteM He, Hg,

Kamepa Ul TPHHOTYISIPHBIX MHKPOCKOIIOB,

KOMIUIEKT I IPOBEICHUSI SKCIICPHIMEHTOB T10 JTy4eBOH ANATHOCTHKE M BH3yalH3alHy,
MIPOTPaMMHO-ANIAPaTHBI KOMIUIEKC TOMOTPaUIecKOro WU3ydEeHHs CTPOCHHUS OpraHu3Ma
YeJI0BeKa,

pecypcHbIii HaOop aHamM3a MaTepuajoB IS IPOBEHNEHHS OKCIEPHMEHTOB MO JydYeBOit
JIMarHOCTHKE M BH3yaIN3alluy, PECYPCHBIH Ha0Op PEHTICHOCTPYKTYPHBIH aHAIN3 MaTepHAIIOB
JUIL TIPOBEJICHUSI OKCIIEPUMEHTOB I10 JIyYeBOH IMAarHOCTHKE M BH3yaIM3alUH, ChEMHAs
peHTreHoBckas TpyOka Mo tube, chéMHas peHTreHOBCcKas TpyOka W tube, TPUHOKYISPHBIN
MHUKpockon st mpemoxaBarens 1000X, TpeAMETHBIH CTONHK, IUIAaH-aXpOMaTHYECKast
"OeckoHeyHass ONTHKA", Ja0OpaTOpHBIH HA0Op MO TEHETHKE M MAaTephaibl , TPUC-OOpaTHBII
Oydep anst snekTpodopesa, IUIeM BUPTyalbHOH peansHOCTH npodeccronansHeiii HTC Vive
Cosmos, nuieM BHPTyanbHOH peanbHOcTH TpodeccronanbHeiii HTC Vive Focus Plus, ouku
JIOTIONTHEHHOM peanbHOCTH Epson, kamepa 360 mpodeccuonansias Insta360 Pro, xamepa 360
moburensckass  Insta360 One, cranyoHapHBI IepcOHANBHBIH KoMmbloTep Parus 2021,
HMHTEPaKTUBHBIH KOMIDIEKC C BEIYHCIUTENEHBIM OJIOKOM U MOOMIIBHBIM KPEIUICHUEM.

Ilepeuenv nuyensuonnozo npocpammnozo obecneuenus. Pexeusumvl noomeepicoaiowezo
OoKyMenma

VHTepakTHBHBIH KOMIUIEKC C BBIYUCIHTEIBHBIM OIOKOM M MOOMIBHBIM KperuieHueM [10
Ikar Notebook

Konrpakr 29-03A ot 12.11.21 OO0 «Py/lucmmukcy

[IporpamMmHO-anmapaTHbIi KOMIDIEKC TOHOTpadHYecKoro W3ydeHHs cTpoeHHs oprannima I10
3datlas

Kontpakr 12-3A ot 18.10.21 OO0 «Hay4nble TpoOOpEI U CUCTEMBD)

Ob6opynoBaHue AT MPOBEACHUS SKCIICPUMEHTOB MO Jy4eBOH IHArHOCTHKE W BU3YalH3aI[HN
(peHtrenorpadus)

Kontpakr 13-DA ot 18.10.21 OO0 «HayuyHsle mpoOOpHL 1 CHCTEMBD)

[podeccnonansurie ontuaeckue npudops! 110 TouP Cam

Kontpakr 14-3A ot 18.10.21 OO0 «Hay4nble TpoOOpHI U CUCTEMBD)
Y4ebHo-1eMoHCcTpamonHoe obopynosanue (Iludpposas nadopatopus mo ¢usuke [1O Releon
Lite 3.63)

Kontpakr 15-3A ot 18.10.21 OO0 «Hay4nbIe TpoOOpEI U CUCTEMBI

«VR» - obopynoBanue

Kontpakr 22-DA ot 28.10.2021 UII Ky3emenko [leanc EBrenseBuy

AntuBupyc Kacnepekoro CyOmuuensuonssiii gorosop CILI-00001380or 01.03.2023
JInnensust Ne 26FE-230306-093724-9-35565(370)

CIIO no JIHMIEH3MOHHBIM COTJIAIEHHsIM B CBOOOJHOM pAacHpPOCTPaHEHHH, B TOM
uyncie nmo GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Poccuiickas denepanus, 659333,
Anraiickuif xpaif, r. buiick, yi.
Bnagumupa Koponenko, a. 53

Ayn. 413

Kommekr yaebnoit mebenu. Komrutekt mabopatoproit mebenu. Texaudeckue cpeactBa: VR» -
obopynoBanne Kontpakr 22-2A ot 28.10.2021 UII Ky3smenko lennc EBrenpeBud

Ilepeuens nuyeH3UOHHO20 NPOPAMMHO20 obecnedenus. Pexgusumol noomsepacoaruezo
JoKymMenma

«VR» - obopynoBanue

AntuBupyc Kacnepckoro Cy6nuuensuonnsiii gorosop CLI-000013800t 01.03.2023
JInuensus Ne 26FE-230306-093724-9-35565(370)

CIIO no JMUEH3MOHHBIM COTJAIIEHUSAM B CBOOOAHOM PpACHpPOCTPAHEHUH, B TOM
yuciae no GNUGeneralPublicLicense u anajgoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Poccuiickas ®enepanns, 659333,
Anraiickuii kpail, r. buiick, yi.
Bnamumupa Koponenko, 1. 53

Ayn. 417
Kommekr yue6HO# Mebenn. KommekT 1aboparopHoit Mebenu. TexHuueckne cpecTna:
VIHTepakTUBHBIH KOMIUIEKC C BBIYHCIUTENIBHBIM OJOKOM M MOOWJIBHBIM KpeIUICHHEM, y4eOHO-

Poccuiickas ®enepanns, 659333,
Anraiickuii kpail, r. buiick, yi.
Bnanumupa Koponenko, 1. 53




JIEMOHCTpAIMOHHOE 000PYI0BaHHE JUTS PeaTH3alii 00pa30BaTeIbHBIX MIPOTPAMM I10 IIPEAMETY
«Duzukay.

Ilepeuens nuyeH3uOHH020 NPOPAMMHO20 obecneyenus. Pexsusumvl noomsepacoarueo
OoKyMenma

AntuBupyc Kacnepckoro Cyonuuensunonnsiii gorosop CL-000013800T 01.03.2023
JInenzust Ne 26FE-230306-093724-9-35565(370)

CIIO no JMUEH3MOHHBIM COTJALIEHUSM B CBOOOAHOM PpACHPOCTPAHEHUH, B TOM
uyncie nmo GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Ayn. 420

Kommnekt yue6HO# Mebean. KoMrutekT nabopatopHoit Mebenu.

TexHuueckue cpencTsa: IHTepaKTHBHBIH KOMIUIEKC C BEIYHCINUTENHHBIM OJJOKOM M MOOWIIBHBIM
KpeIICHHEeM, Y4eOHO-IEeMOHCTPAlMOHHOE 000pyIOBaHHE AN pean3aluyd oOpa30BaTeIbHBIX
HPOrpamM Mo npeaMery «Pusukay.

Iepeuens nuyeH3UOHHO20 NPOPAMMHO20 obecnedenus. Pekgusumol noomeepacoaruezo
OoKyMenma

AntuBupyc Kacnepckoro Cy6nuuensuonnsiii gorosop CLI-000013800t 01.03.2023
JIunensust Ne 26FE-230306-093724-9-35565(370)

CIIO no JHIeH3HOHHBIM COTJIALIEHUSAM B CBOGOTHOM pacnpoCcTpaHeHNH, B TOM
uncie no GNUGeneralPublicLicense n anainoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Poccuiickas @enepanus, 659333,
Anraiickuii kpaii, r. buiick, yi1.
Bnagumupa Koponenko, a. 53

Ayn. 421

Kommnexr yue6HO# Mebemn. KomrutekT nabopatopHoit Mebenu.

TexHuueckue cpeacTBa: HHTEPAKTUBHBIH KOMIUIEKC C BBIYHCIUTEIBHBIM OJOKOM U MOOMIBHBIM
KpeIUICHHEeM, y4eOHO-IeMOHCTPALlIOHHOE 000pYyJOBaHUE Ul pealu3aliud 00pa3oBaTeIbHBIX
[porpaMm o npeaMery «duznkay.

Ilepeuenb nuyeH3uOHH020 NPOPAMMHO20 obecneyenus. Peksusumbl noomsepacoaroueo
JoKymMenma

OmnepanuonHas cuctema Astra Linux Special Edition penmuz CMOJIEHCK OducHsrit
nakeT P7-o¢uc. [Ipodeccuonanpuslii (aeckTomnoBas Bepcusi) OO0yyarmuil KOHTEHT 110
€CTECTBEHHBIM HayKaM OHOJIOTUHU, XMMHH U (PHU3UKE I yICHHKA\IPETI0JaBaTeIs

4 mobunsuvix komnwviomepnuvix kniacca DEPO VIP 1530 Kontpakt Ne9-2A/2022 ot
16.08.2022 OO0 Ymuxka

AntuBupyc Kacnepckoro Cy6muuensuonnsiii gorosop CLI-000013800t 01.03.2023
JInuensns Ne 26FE-230306-093724-9-35565(370)

KouncyasTanT ILmoc Jorosop Ne26 ot 30.12.2022r OOO «tHOpkomm»

CIIO no JUIEH3MOHHBIM COTJIAIIEHUSM B CBOOOJHOM PacIpOCTPAHEHUH, B TOM
yucjae no GNUGeneralPublicLicense n ananoram: Adobe Reader, 7-Zip, Google
Chrome, Far Manager, Libre Office

Poccuiickas ®enepanns, 659333,
Anraiickuii kpail, r. buiick, yi.
Bnamumupa Koponenko, 1. 53

IloMemenus s CaMOCTOSITEILHOM paﬁoTbI

HaumenoBanue mnomemeHuil Ui OpOBEACHUS
MPeLyCMOTPEHHOU

y4eOHBIM IUIAHOM, B TOM 4YHCJE MOMEIICHHS IS CaMOCTOSTEIBHOH DPabOTHI, ¢ yKa3aHHEM
MEPEYHsT OCHOBHOTO OOOpYAOBaHHUS, Y4YCOHO-HATISAHBIX TOCOOMH M HCIOJB3YEeMOTO
MIPOTPaMMHOTO 00CCTICUCHUS

BCEX BHIOB YYEOHOH JEATEIBHOCTH,

Anpec (MECTOMNOJIOXKEHHE)
MOMEIICHHH ISl POBEACHHS
BCex BHIOB y4eOHOM

JEATEIBHOCTH MPEYCMOTPEHHO
y4eOHBIM IUTaHOM (B cilydae
peanu3anuu 00pa3oBaTeIbHON

HIpOrpaMMbl B CETEBOI  (opme
JIOTIOJTHUTETBHO YKa3bIBaeTCst
HaMMCHOBaHHE OpraHMU3alUH, C
KOTOPOI1 3aKIIF0YEH JOTOBOP)

Ayn. 211 KoMbsroTepHslii Kinacc

YdeOHas aymUTOpHUs IS CAMOCTOSITENEHOU paboThI

JUTS TIPOBEICHUS 3aHATHH JIEKIOHHOTO THIIA, 3aHATHIH CEMUHAPCKOTO TUIIA, KypCOBOTO
MPOCKTUPOBAHUS (BBIMOIHCHUS KYPCOBBIX Pa0OT), TPYMITOBBIX M WHIUBHTYaTbHBIX
KOHCYJIBTAIM, TEKYILETr0 KOHTPOIIS U IPOMEXKYTOYHON aTTeCTAllui

Criennanu3upoBanHasi Mebenb. TexXHUUIecKre cpeacTBa 00YUeHHUS: KOMIBIOTEP MePCOHATbHBIH
HACTOJIBHBIHM (MOHOOJIOK) , HATMYUE MOAKIIOYCHHUS K ceTn MHTepHeT.\

Tepeuenb 1uyen3uoHH020 npoepammHo2o obecneyenus. Pexguszumol noomeepaicoaioue2o
JoKymMenma

Onepayuonnas cucmema Astra Linux Special Edition (monobnoku) Konmpaxm Ne56-
DA/2022 om 23.10.2022 OO0 «Huocunupuneosviii yeumpy» « KOMIIbFOTEPHI U CETH»
Ipoepammuvtii npodykm CAMO-TypAeenm 5.1 Ob6nosnenue c/¢p Ne344 om 08.07.2015,
002060p NeCTA/D@I'EOY BIIO "AI'AO"-344-15

Geozem Pro npoepamma 0ns zeode3uu, medxcesanus Akm npuema-nepeoauu Ne
KHUT00000610 om 09.12.112. no 0ocosopy Nel55 om 07.12.2011 2. ¢ OOO "Kuporan
uHgopmayuontole

Anmueupyc Kacnepcrozo Cybauyenzuonnsiti 0ocosop CL[-00008996om 12.12.2022
Juyenzusn Ne 26FE-221215-105649-5-36788(250)

Poccuiickas ®enepauus, 659300
r. bwuiick, yn. Coserckas, 11,
yueOHBIH KopiTyc 4




CIIO no JMIEH3WOHHBIM COTJAIEHHSM B CBOGOJHOM PpPACHPOCTPAHEHHH, B TOM
ynciae mo GNUGeneralPublicLicense u ananoram: 2 'MC, 7-Zip, Adobe License:
Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner, Defraggler,
Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uwiu anajor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4;
Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License
uan a”asor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS,
IBExpert, MyTestX, Notepad++, Pascal ABC, /IlenBep, ictnzor, InternetCensor, Non
Vigual Desktop Access (NVDA), LibreOffice

Ayn. 315 KoMnbroTepHBIi Ki1ace

YdeOHas aymUTOpHUs IJIsl CAMOCTOSITEIIEHOU paboThI

JUTS TIPOBEICHUS 3aHATHH JIEKIOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO TUIIA, KypCOBOTO
MIPOEKTUPOBAHUS (BBITOTHEHUS KYPCOBBIX paboT), TPYMIOBBIX U HHANBHIYAIBHBIX
KOHCYJIBTaLlMH, TEKYIIEro KOHTPOJISI U IPOMEKYTOYHOH aTTeCTallul

CrienmanmsupoBanHas Mebenb. TexHudeckue cpeacTBa 00yueHHs: KOMIBIOTEPHI, HATHIUE
MOIKITIOYEHHUS K ceTn VIHTepHeT, IepeHOCHOe 000pyI0BaHUE

[NepeyeHb IUIEH3UOHHOTO IPOTPAMMHOTO 0OecIeueH s PEKBH3NUTHI OATBEP)KAAIOIIETO
JIOKyMEHTa

OC Windows 10PRO /SP Only USB RS BOX

Kontpakr ot 03.12.2021 Ne14\1 OOO «ITapyc ITnrocy

AntuBupyc Kacnepckoro Cyonuuensunonnsiii gorosop CL-000089960Tt 12.12.2022
JInmensus Ne 26FE-221215-105649-5-36788(250)

CIIO no JMUEH3MOHHBIM COTJAIIEHUSAM B CBOOOAHOM PpACHpPOCTPAHEHUH, B TOM
yucjie no GNUGeneralPublicLicense n ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-
Lite Codec Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager,
Open Office 4, FileZilla, GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non
Vigual Desktop Access (NVDA), Aiipen v2.3— penakrop TectoB, LibreOffice

Poccuiickas denepanus, 659333,
Anraiickuif xpaif, r. buiick, yi.
Bnagumupa Koponenko, a. 53

Ayn. 318 Ayautopusi MEXIUCIUILTHHAPHOTO POSKTHPOBAHUS

YdeOHas ayIUTOpHUs AL CAMOCTOSITENEHON paboThI

JUTSA IPOBECHUS 3aHATHIH JIEKIMOHHOTO TUTIA, 3aHATUI CEMHHAPCKOTO THIIA, KypCOBOTO
MIPOEKTUPOBAHUS (BBITOTHEHUS KYPCOBBIX paboT), TPYMIOBBIX 1 HHANBHIYAIBHBIX
KOHCYJIBTAIMH{, TEKYILETO KOHTPOJIS U TPOMEXYTOYHON aTTeCTalnuH

Crennanu3upoBanHas Mebenb. TexHndueckue cpencta o0ydeHus: VIHTepaKTHBHBIN
KOMILJIEKC C BBIYUCITUTEIBHBIM 0JI0OKOM M MOOUIbHBIM KpemenueM [10 Ikar Notebook
Tlepeuenv nuyenzuonnoeo npoepammnoco obecnevenus. Pexgusumuol

Kontpakr 29-0A ot 12.11.21 OO0 «Pylucnmukcy

AntuBupyc Kacnepckoro Cyonuuensunonnsiii gorosop CL-000089960Tt 12.12.2022
JInmensus Ne 26FE-221215-105649-5-36788(250)

CIIO no JMUEH3MOHHBIM COTJAIIEHUSM B CBOOOJHOM PpACHPOCTPAHEHUH, B TOM
uyncie 1o GNUGeneralPublicLicense n anajaoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-
Lite Codec Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager,
Open Office 4, FileZilla, GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non
Vigual Desktop Access (NVDA), Aiipen v2.3— peanakTop TectoB, LibreOffice

Poccuiickas ®eneparnms, 659333,
Anraiickuii kpa#l, r. buiick, yi.
Bnamumupa Koponenko, 1. 53

YuranpHblil 321

ayAUTOPUSI AT CAMOCTOSITEIBHON paboThI

Crenuanu3upoBaHHas MebOenab. TexHn4deckue cpercTBa 00ydeHus:: MOHOOJIOKH,
MHOTO(YHKIIMOHAJIbHOE YCTPOHCTBO «Pantumy, cnenuanu3upoBaHHoe pabouee MECTo
«3nHo1300%»: HOYTOYK C MPOrpaMMHBIM 00CCIICYCHUEM JIJIS HE3PSIUMX M CIA00BHISIIUAX
moael (ImporpamMma dKpaHHOTO JOCTYyHa ISl He3pSIYUX M CIa0O0BHISIINX, SKPAaHHBIN
YBEIHYUTEIh U IpOTpaMMa I CO3JaHUs, XPAHEHUS U yNPaBICHUS TEKCTOBBIMU H
rojlocoBeIMH 3amMeTkamu). Voco Professional: rapuurypaJabra ¢ Windows-
NMPUJI0KEeHHEM J1JI NPeodpa30BaHusl peud B TEKCT, ynTawmas mamuna Eye-Pal
Vision? DiaekTpoHHBIH pyuHOii BUgeo-yBeauuuTedab Rudy. CnennaiabHoe ycTpoiicTBO
JJISl YTEHHUS «TOBOPAIUX KHUD» (TH(I0daemmieiiep) «Victor Reader Stream»
Crnenuanu3npoBaHHOEe MPOrpaMMHoOe obecnedeHHe A5 CO3AAHNA HUPPOBHIX
reopsamux KHUr B popmarte DAISY «Easy Converter»

Tlepeuenb nuyeH3uOHHO20 NPOPAMMHO20 obecneyenus. Pexeusumol

ABTOMATH3UpOBaHHasl OubamoTeuHass nHpopmanuonHas cucrema «HUpouc» Jdorosop
Ne128/29-02-12 ot 29.02.2012r.; JoroBop NeC 2-05-11 ot 12.05.2012r.; JoroBop Ne C
4-06-14, ot 17 urons 2014r. (PI'bOY BIIO "Omckuii rocyaapcTBeHHbIH TeXHUYeCKUI
yHuBepcurter')

AntuBupyc Kacmepckoro CyOmunensuonnsiii norosop CI[-00008996otr 12.12.2022
Jlumensust  Ne 26FE-221215-105649-5-36788(250), Cyonunensuonnsiii  goropop  CII-
000013800t 01.03.2023 JInuensus Ne 26FE-230306-093724-9-35565(370)

KouncyapTant ILmoc Jorosop Ne26 ot 30.12.2022r OOO «¥Opxomm»

Poccuiickas denepanus, 659333,
Anraiickuii kpa#l, r. buiick, yi.
Bnagumupa Koponenko, a. 53




10. METOAUWYECKHUE PEKOMEHJALIUU
MO OPTAHU3ALIMU U3YUYEHUSA JUCHUIIJINHBbI

Kypc oprannueckoil XUMHUU SIBIISI€TCSI TEOPETUYECKOM OCHOBOM Ui JajbHEHIIEro M3y4eHMs
CTy/ICHTaMH OHMOJOTMYeCKOH XHMMHUH, a TaK ke Ui 0ojiee ryOOKOro MOHMMaHHS OHOJOTHYECKUX
IUCUUIUIMH((U3UOIOTUS  pacTeHud, (U3MOIOrus 4YelloBeKa M JKUBOTHBIX, OHMOTEXHOJOIHMS,
MOJIEKYJIsIpHAst OUOJIOTH).

Jlis ycrenHoro yCBOGHMsI TEOPETHYECKOro marepuana OosblIoe BHUMaHHE yHAeseTcs B
porpamMMe IpoBeICHUIO TA00PaTOPHBIX PadoT.

Ilenv nabopamopho-npakmuueckux 3aHAmMuUN: O3HAKOMUTh CTYAECHTOB CO CBOMCTBaMH
OpPTaHUYECKUX BEIIECTB; HAYYHTh HABBIKAM MPOBEACHUS XMMUYECKOTO SKCIEPUMEHTA, OpraHU3aluu
pabouero mecrta v COOIIOIEHUIO MPaBUJI TEXHUKU 0€30MaCHOCTH.

[Ipy mnoaroroBke K JAOOPATOPHBIM 3aHATUAM HEOOXOJMMO U3YyUUTh (u3Mueckue u
XMMHUYECKHE CBOWMCTBA BEILECTB, MPUMEHSEMbIX IPU BBINOJHEHUH J1a00OpaTOPHOTO SKCIEPHUMEHTA.
W3yunTh METOIAMKY NpPOBENEHUs J1a0OpaTOpHOM pPabOThI, YETKO COOJIOJATh IOCIENOBATEIBHOCTD
BBIMOJIHEHUS] XUMHMUYECKUX peakUuil c coONroJeHueM MpaBUi TeXHUKH Oe3omacHocTH. Ilpum
HE00X0IUMOCTH COOpKH JTa0OPAaTOPHOI CXEMBI, C TPUMEHEHUEM XUMHUECKUX MPHOOPOB, XUMHUYECKON
HOCY/1bl, HEOOXOUMO YETKO BBIIIOJIHATH COOTBETCTBYIOIIME TPEOOBaHMUS.

OcHnosnbie 3a0auu 1a00PAMOPHO-NPAKMUYECKUX 3AHAMUIL:

1. U3yuuth pusnueckue 1 XMMHUECKUE CBOWCTBA OPraHMYECKHX BELIECTB, OBJA/IeTh HaBbIKAMU
MOCTAaHOBKH XMMHUYECKOTO KCIIEPHMEHTA.

2. HayuuTbcsi caMOCTOSITENbHO NMPHOOpETaTh 3HAHUS B IPOLIECCE BBIIOIHEHUs JIAOOPAaTOpHOU
palboTBI: OCYIIECTBIATH aHAIW3, CHCTEMATHU3ALMWI0 M KIAacCH(PHMKALWIO, CpaBHUBATh, HAXOIUTh
CXOJICTBA U Pa3JIN4Ms, /1e71aTh 000OIIEHUS U BBIBObI.

3. Ospnamers HaBbIKAMH TIOCTAHOBKH XHMHYECKOTO JKCIEPUMEHTa, TPOBEACHHUS U
(bukcupoBaHUs HAOIIOACHNUS, aHAIN3a PE3YJIbTaTOB OMNBITOB, (POPMYIMPOBAHNUS BBIBOIOB.

4. YauThCs TpHEMaM COTPYIHUYECTBA B y4EOHOM Ipolecce: yYMEHHUIO (OpPMYIHPOBaTH H
3aJjaBaTh BOIPOCHI, AaHAJIM3UPOBATH OTBETHI U MPH HEOOXOAMMOCTH BHOCHUThH MOINPABKU M YTOYHEHUS
IUIs YCBOCHHUS IPOTPAMMHOTO MaTepHaia.

10.1. Tpeboeanusn onsa cmyoeHmo8 no 6bINOJHEHUIO 3A0AHUTL
Ilepen kaxapIM 3aHSATHEM CTYIEHT JOJDKEH HU3YyYUTh TEOPETUYECKHE OCHOBBI JIAHHOW TEMBI,
UCHOJb3Yysl KOHCIEKThI JIEKIIMHA, OCHOBHYIO U JOINOJIHUTENBHYIO JUTeparypy. Ha 3To opueHTHpyer
MePEeYeHb OCHOBHBIX TEOPETUYECKUX BOIIPOCOB U BOIIPOCHI JIOMAIITHETO 3aJaHMsI B paboUeil TeTpaiu.

[Tpy BBIMOJIHEHMM MPAKTHYECKMX 3aJaHUN CTYIEHThl paboTaroT ¢ OOBEKTaMM, YKa3aHHBIMHU B
pasnene «Marepuansl U 00OpyJqOBaHHE». 3alJaHMs BBINOJHAIOTCS MO (¢GopMe, YKa3aHHOW B
METOAMYECKOM MOCOOUH.

B nauvane paboTbel HEOOXOIUMO:

- BHUMATEIbHO IPOYUTATh Ha3BaHUE PabOoThI, €€ IeJb U YCIOBUS BBIITOIHEHHS,

- IPOBEPUTH HAJIMUKE 0OOPYAOBAaHUS U MaTepHAIOB JUIsl paboOThI;

- 03HAKOMHUTBCS C OCHOBHBIMH 3TallaMu NPOBEJECHUS pabOThl — MOJyMaiTe, MOHATHBI JU BaM
IpHUEMBI OCYIIECTBIICHHS TE€X WIM HMHBIX 3TamnoB paboTel. B cimywae, xorma pabora mpoBOAHUTCS
IPYIIION, YETKO pacrpeaeanTe 00s3aHHOCTH KaKI0r0 Y4aCTHHUKA.

- B X0J1e pabOTHI BCE 3aIIMCH, OTBETHI HA BOIIPOCHI, 3aMIOJTHEHNE TaOJIHII BHITIOIHSIOTCS B pabodei
TeTpaIH;

- c(hopMyIUpYyHTE BBIBOABI M PEKOMEHIALMU Ha OCHOBE PE3YJIbTATOB MPOJIEIaHHON paboThl.

B KoHIIE 3aHATHS CTYIEHT AOJDKEH MPOBEPUTH CBOM 3HAHUS, HCIIOIB3Ys BOIIPOCHI M 3aIaHUS JIJIs
CaAMOKOHTPOJISL.

ITpu pereHnn XUMUYECKUX 3a/1a4 HEOOXO0AUMO:

- 3amucaTh KpaTKOe yCIOBUE 337a4M, YTO JITAHO U YTO TPeOyeTCs ONPEICINTh;

- COCTAaBUTh YpPaBHEHUE XMMHUUYECKON peaKLuy;

- IOCJIEI0BATEIbHO 3aIUCATh XO/1 PELICHUs 3a/]auy;

- yOeauThCsl B MPAaBUIIBHOCTH PEIICHUS 33/1a4H, 3aIIUCaTh OTBET.

Pexomenoauyuu no 6vInOIHEHUO OOMAWIHUX 3A0QHUN: K JIOMAlIHUM 33JaHUAM OTHOCSTCS
3aJaHus ISl CAaMOKOHTPOJs (pabodasi TeTpaab), COCTABICHHWE ypPaBHEHHH XUMHUYECKUX PEaKIHi,



peuieHre 3anad. BelmoHeHWe AOMAaIIHUX 3alaHUi MpelycMaTpUBaeT paboTy C JAOMOJHUTEIBHOMN
JINTEPATYPOIl.

KoHcnekTbl K ceMUHApCKUM 3aHATUSAM, J1a0OpaTOpHblE pabOThl MOAPOOHO 3aNUCHIBAIOTCS B
paboueii TeTpaau. BeIBObI JOMKHBI OBITH HAMMCAHBI KPATKO U YETKO.

3agaHne CYMTAETCH BHINOJTHEHHBIM, €CJIH CTY/I€HT:

a) OCMBICIHMJI TEOpPeTHMUYECKUH MaTepuan K JaHHOW paboTe Ha ypoBHE CBOOOJHOTO
BOCITPOM3BEICHNUS;

0) caenan npaBUIIbHBIC BBIBOJBI M OTBETUJI HAa BCE MTOCTABIICHHBIE BOIPOCHI.

10.2. Memoouueckue pekomenoauuu 011 npenooasameiei

Kypc oprannueckoil XWMUU H3y4aeT COCTaB, CTPOCHHUE, HOMEHKIATypy, (Gu3uuecKue u
XUMUYECKUE CBOMCTBA OPraHMYECKHX BEHICCTB, UX B3aUMOIPEBPAILCHUS, CIOCOOBI TOJYUYCHHS U
MIPUMEHEHHE.

Oprannueckasi XUMHUS CIYKUT (PYHIAaMEHTOM [JIsi HayK, HM3y4yalolMX >XUBYIO MPHUPOIY, B
YACTHOCTH Ji1 OMOJIOTMYECKON XUMHH, (PU3UOJIOTUN PACTEHU, PU3UOIOTUN U AaHATOMHUH YeJIOBeKa U
Ap.

H3ydenue kypca OpraHM4ecKONd XMMHH HAUMHAETCS C O3HAKOMJICHHSI C TEOPUEH XMMHUYECKOTO
ctpoenusi A.M.bytiepoBa u paccMOTpeHHUs JJIEKTPOHHOW IPUPOJBI XMMHYECKOM CBS3H,
B3aMMO3aBHUCHUMOCTH MEX]y PEaKIHOHHOW CIIOCOOHOCTBIO OPraHMYecKUX COCAUHEHUH C UX
CTPOCHHEM.

JanpHeillee uU3ydeHHWE Kypca OpPraHMYeCKOM XHMMHUU  MPEIyCMaTpUBAET  U3Y4YCHHE
HOMEHKJIATYpbl, (U3NYECKUX M XHMHUYECKUX CBOMCTB, CIIOCOOOB TONYyYEHUS U MPUMEHEHHE
pPa3IMYHBIX KJIACCOB OPTraHMYECKUX BEIIECTB: MPEACIbHBIX, HENPEACIbHBIX, apOMaTUYECKHUX
yIJI€BOJIOPOIOB, CIUPTOB, albIAETUIOB, KAPOOHOBBIX KUCIOT.

Oco0oc BHHMaHHWE B paslelie OPraHUYeCKOW XHUMHH YACISACTCS HW3YYCHHUIO OWOTEHHBIX
OpPraHMYECKUX COEIUHEHHIL: KUPOB, YIIEBOJOB, aMUHOKHUCIIOT, OenkoB. PaccmarpuBaeTcst ctpoeHue,
HOMEHKJIATYypa, CIOCOOBI TMOJIyYCHHUS, XMMHUYSCKHE CBONCTBA M OHMOJIOTHMYECKAs POJIb JUIS >KHUBBIX
OpPraHHU3MOB.

3aBepiiaeTcss KypCc OpPraHWYecKOW XHUMHUU HM3YYCHHEM CTPOCHHUS, XUMHUYECKUX CBONCTB U
OHMOJIOTMYECKON PO MPUPOJAHBIX TE€TEPOLUKINYECKUX U OMOTOTUYECKH AKTUBHBIX COSAMHEHUA.

Jlekyuonnvle 3anamus NPOBOJIATCS B OCHOBHOM C IIPUMEHEHUEM HAIJISIIHO-WIIFOCTPATUBHOTO
MeTona (MyiapTUMenua) B (GopMe JeKUUU-BU3yallM3allly, MPOOJIEMHBIX JEKIUN M JIEKIH IMpecc-
KOH(EpEeHIIHIA ¢ OTIOPO Ha CAaMOCTOSATEIBHYIO0 paOdOTy CTYICHTOB.

Jexyun-euzyanuzayua TPEANONATACT pPEANU3ALUI0 [PUHIMNA HamAHocTH. HarmsiHocTsb
CIOCOOCTBYET BOCIIPHATHIO W 3allOMHHAHHMIO Y4eOHOro MaTepHaia, HO M TO3BOJISET aKTUBH3HPOBAThH
YMCTBEHHYIO JI€ATEIIbHOCTb, IPOHUKHYTH B CYIIHOCTh U3Y4aEMBbIX SIBIICHUI.

[Iporiecc BU3yanu3aluy MpPEACTaBIsSeT COOON CBEPTHIBAHUE MBICIUTEIHLHOTO COACPKaHMS, BKIIOYAs
pasHble BUIBI HH(GOPMALIMU B HANJBIIHBIN 00pa3 (3HaK, aMO1eMa, CUMBOJ) OyAydd BOCIIPHHSATHIM, STOT
00pa3 MOXKET OBITh Pa3BEPHYT U CIYXKHUTh OMOPOH aJIeKBATHBIX MBICIIUTSIILHBIX M TIPAKTHUECKHX JICHCTBUM.
Jlto6as Bu3yanbHas HHGOPMAIHSI CIIOCOOCTBYET CO3IaHHIO TPOOIEMHON CUTYAIIUH.

Ilpobnemno-nouckosana nekyus — 3TO PACCMOTPEHUE B IOMCKOBOM IUIAHE OJHOW WIIU
HECKOJIbKUX HAay4YHBIX MpOOJEeM Ha OCHOBE AaHATU3UPYIOUIUX PACCYXKICHHUI, OMUCAHHUS HCTOPHUH
OTKPBITHI, aHajdn3a pa3MuHbIX Touek 3peHus. Co3mgaHue MpoOieMbl Ha JIEKIIMOHHOM 3aHATHUU
3aKJIFOYAETCSl B MOJ00PE M CTOJIKHOBCHHH MPOTUBOPEUYHMBBIX TCOPSTUUECKUX IMOJIOKCHHNA U (PAKTOB.
AHanu3 nocTaBIeHHON MPOOIeMbl MOOMIIN3YET 3HAHUS M YMEHUS CTYACHTOB.

Cmpykmypa 1ekuuu npoo1emMHO20 CO0EPIHCAHUA:

1. Co3znanue mpobeMHOM cuTyanuu (HECKOJIBKO THITOTE3 U IIPOTHBOPCUUBEIX (DAKTOB).

2. Konkperu3zaius npo6iieM, BBIIBUKEHUE TUIIOTE3 110 UX PELICHUIO.

3. [Tog6op aprymeHTOB, ()aKTOB JUIsl IOJATBEPKACHUS COCTOSATEILHOCTH TUIIOTES.

4. ®opMyIUpPOBKA BBIBOJIOB.

5. Bompocs! (BO3MOKHO MUCbMEHHBIE 33aJaHUs) A7l OCYIIECTBICHUSI OOpaTHOW CBSI3U, TTOMOTAOIIIKE
KOPPEKTUPOBATh MIPOLIECC YCBOEHUS MaTepuaa CTyIeHTaMu.

Jlekyusa npecc-konghepenyua MOXeET MPOBOIUTHCS B JTIOOOM MeCTe U3YYCHHS TUCIHUIUIUHBI U
BBITIOJIHATH pa3iuyHble GyHKUUU. B Hauane m3ydeHusi marepuaina, Kak BO3MOXXHOCTb BBISIBUTH KPYT
MHTEPECOB CTYJEHTOB MX NOTPEOHOCTH M OTHOILIEHHE K MpeaMeTy. B cepeanHe — mpuBliedeHHE



BHUMaHMS K OCHOBHBIM MOMEHTaM, YTOYHEHHME NPEACTaBICHUN O CTENEHU YCBOEHHUS Marepuaia,
cucreMaru3anus 3HaHui. OCHOBHasI 1€JIb TAKOW JIEKIIMK B KOHIE M3YYEHUs MaTepuasa — I0ABEICHNE
UTOIOB, OIIpE/Ie/IEHUE MEPCIIEKTUB PA3BUTHUS YCBOEHHOIO MaTepHala B JaJbHeHIeM.

Cmpykmypa nekyuu npecc-KoHpepenyuu:

1. Ha3BaHue TeMbl JIEKLIUU, OCHOBHBIX ITOHITUH.

2. @opMyJIMPOBKA CTYAEHTaMH BOIIPOCOB IIPEINOIABATENIO 10 JaHHOU TEME.

3. Pacnpenienenue npenojaBaTesieM BOIPOCOB 10 CMBICIIOBBIM OJIOKaM.

4. OTBeThl IpernoiaBaTesisi Ha BOIPOCH! (M3JI0KEHHE MaTepuaia CTPOUTCS HEe KaK OTBEThl Ha KaXkKJbIH
BOIIPOC, a B BUJIE paccKasa 10 KaKaoMy OJIOKY BOIIPOCOB).

5. IloaBenenue MTOroB JIEKIMM (IIperojaBaTeslb JAaeT MUTOrOBYIO OLIEHKY BOIIPOCOB CTYJEHTOB Kak
OTPaKCHHE UX UHTEPECOB U YPOBHS 3HAHUM).

Jlabopamopno-npakmuueckue 3aHAmMuUA TPOBOIATCA B TPAIUIMOHHOW (opme B KaOuHeTe
xumun. Kaxaomy cTyAeHTY BBIJAIOTCS METOAMYECKHE MOCOOUS, B KOTOPBIX IPEJCTaBI€HA TEMAaTHUKa
U cojiep)KaHue J1a0opaTOPHBIX 3aHATHUH, MMOJOOPAHHBIX B COOTBETCTBUM C OCHOBHBIMM pa3/ieiaMu
y4eOHOH MporpaMMBbl IO 00IIEH XUMUH.

[Tpennaraercst HECKOJIBKO (OPM NPOBEACHMS 3aHATUN: IpynIoBas, (poHTaJIbHAs, CEMHHAp-
JUCKYCCHSL.

I'pynnoBasi padora (paGora B MHUKpPO-TPYNNax) — CTYACHTbl JAEIATCS Ha rpynnsl mno 4-6
YeJIOBEK, KaKJasl Tpylnmna umeer oduiee 3aaanue. [Ipu BbIMONHEHUM 33aHUM, CTYyIE€HTBl MOTYT MUMHU
MEHSTHCSI WU BBIIOJIHATD UX BCEM TPYIIIION.

@poHTalbHAsA padoTa — NPEANOJIAraeT BbIIIOJHEHUE OJIMHAKOBBIX 3aHATUH JUISl BCEX CTYIEHTOB.
Bo Bcex paboTax MMeIOTCs BOIIPOCHI AJIsi CAMOKOHTPOJISL, CIIMCOK JINTEPATYPhI K KaXKJIOMY 3aHSITHIO.

Cemunap-guckyccusi. OCOOCHHOCTBIO JAHHOTO 3aHATHS SBJISETCS BO3MOXKHOCTH PaBHOIIPABHOTO U
aKTUBHOTO y4yacTUsl KaXJOro ydalllerocs, CTyA€HTa B OOCYXJEHHE TEOPETHYECKUX IO3ULUH,
IIpeUIaraéMbIX pelieHuid U 00ocHoBaHMI. OHM JOJDKHBI TOYHO BBIPAXATh CBOM MBICIH B JIOKJIAJaX U
BBICTYIUICHUSIX, AKTHBHO OTCTaMBaTh CBOIO TOUYKY 3pEHUs, BO3pa)aTh, ONPOBEPraTh OIIMOOYHYIO
MO3UIMIO COKYypCHUKAa. B mpouecce IUCKycCMM BO3HUKAeT 3aMHTEPECOBAHHOCTh B IpEIMeETe,
BOCIIUTBIBATh YBaXKEHUE K JIMYHOCTHU [TapTHEPA.

[lepen kaxabIM 3aHATHEM CTYIEHT IOJDKEH HM3YYUTh TEOPETUYECKHE OCHOBBI JITAaHHOM TEMBI,
UCIOJIb3YSl OCHOBHYIO U JIOIOJHUTENbHYIO JUTeparypy. Ha 3TO CTyneHTOB OpUEHTHpPYET NepeueHb
OCHOBHBIX TEOPETHUUECKUX BOIIPOCOB U BOIPOCHI JJOMAIIIHETO 3a/1aHNU.

[Ipu BbIMONHEHUN 7a00OPATOPHBIX 3aJaHUN CTYACHT paboTaeT ¢ OObEKTaMH, yKa3aHHBIMH B
pasgene «Marepuansl U 00OpyJqOBaHHE». 3alaHMs BBINOJHAIOTCS MO (¢GopMe, YKa3aHHOW B
METOAMYECKOM I0coOMH. B KOHIle 3aHATHS CTYAEHT JOJDKEH IPOBEpUTh CBOU 3HAHUS, UCIONb3YS
BOIIPOCHI U 3aJJaHUS 1151 CAMOKOHTPOJISL.

Pabouas Terpanp sBISETCS UTOrOBBIM JIOKYMEHTOM IPAKTHYECKUX 3aHATHH. B KoHLe 3aHATUS
MPEeroiaBaTeNlb MPOBEPSET BBINOJIHEHHYIO CTYJICHTOM pabOTy M BBICTABISET COOTBETCTBYIOIIYIO
OLICHKY.

11. OUEHOYHBIE CPEACTBA JJIsA TEKYIHEI'O KOHTPOJIA
U ITIPOMEXYTOYHOM ATTECTALIMA

@®oH/1 OLIEHOYHBIX CPEJCTB pa3padoTaH Il IPOBEACHUS IPOMEKYTOUYHON aTTeCTalluu
oOyuatomuxcs 1o LIuTogoruu BXoJUT B COCTaB OCHOBHOI MpodeccHoHaNbHONH 00pa30BaTeIbHOM
MporpamMMsbl 1o HarpasieHuto noarotoBku 44.03.05 [legaroruueckoe oOpazoBanue (¢ AByMs
npoduisiMu ToAroToBKM), [Ipoduns moaroroBku: buonorus n Xumus (kBanmudukanus «oakaaaBpy),
peann3yeMoii pH MoAroToBKe 00ydaronmxcs B heepabHOM rocyJapCTBEHHOM OF0KETHOM
00pa30BaTeNbHOM YUPEKACHUU BhICIIEr0 00pa3oBaHus « ANTaliCKOM rocy1apCTBEHHOM I'YMaHUTapHO-
negarorundeckom ynusepcurere umenu B.M. lllykmunHa». @OH]I OLIEHOYHBIX CPEACTB IIPEIHA3HAYECH
JUIS IPOBEPKU C(HOPMUPOBAHHOCTU KOMIIETEHILIMH, 3asBICHHBIX B IPOTpaMMe Hay4HO-
HCCIIEIOBATENLCKOM PabOThI B COOTBETCTBUU € yueOHbIM manoM 44.03.05 [legarorunueckoe
oOpazoBanue (¢ AByMs mpodumnsimu noarotosku), [Ipoduns noarorosku: buonorus u Xumus.

IlepeyeHsb KOMIIETEHIIHIT ¢ YKa3aHHEM 3TaNoB UX ()OPMHUPOBAHNS B MPOIECCE OCBOCHHS



00pa30BaTEeIbLHON MPOrPAMMBI

Komnerennu | Iloxasaresn
M, ITAIbI

3HaTh
- OCHOBHBIC XUMUYECKHE TOHATHUSA (yHIaMEHTAIbHBIX 3aKOHOB XumuH (3.1);
- Kaccuukanuio GyHIaMEHTATLHBIX 3aKOHOB XUMUH (3.2);

Ymetp

- OOBSICHATDH CYIIHOCTh (PyHAAaMEHTAIbHBIX 3aKOHOB XuMuUH (Y.1);

- BBISIBIISITH B3AUMOCBSI3H MEXTy XHMHUSCKUMH SIBIICHUSAMU | riporeccamu (Y.3).
Braners:

- OCHOBHBIMH (yHJIaMEHTAIbHBIMU 3aKoHamMu xumuu (B.1);

- METO/IaMU HAyYHOTO OMUCAHUS XUMUYECKUX MMOHSATHI, SBICHUHN U MPOIIECCOB,
u3yyaembIx xumuei (B.2);

[IK-3

Komnemenyua,IIK-3 c ykazanuem smana popmuposanus é npoyecce 0c60eHuUs 00pa30eameibHou
npozpammot.

Komnerenimss  [/K-3  (Bnajgeer OCHOBHBIMH  XUMHYECKMMH  TMOHSITUSMH, 3HaHUSMU
(byHIaMEHTAIBHBIX 3aKOHOB XHUMHH; SBJICHUU M IMPOIECCOB, M3Y4aeMBbIX XUMHEW) GopMupyeTcs Ha
nepBoM dTane GOpMUPOBAHUS KOMIIETEHIIUA.

Komnerentmst [7K-3 mpomommkutr (QOpMHUPOBAaTHCS Ha CIEAYIOIIMX Kypcax B Ipolecce
MIPOXOXKACHHUSI WTOTOBOM TOCYIapCTBEHHOW aTTecTalu (BBIIOJIHEHHWE M 3alllUTa BBITYCKHOM
KBTH(DUKAITMOHHOW PabOThI).

TunoBble KOHTPOJIbHBIE 3aJaHHe Ui OLEHKH CGHOPMUPOBAHHOCTH JIaHHOW KOMIIETEHIIUU
HaNpaBJICHbl Ha JEMOHCTpAIMIO OaKalaBpOB TOTOBHOCTH y4YacCTBOBAaTh B Pa3pabOTKE OCHOBHBIX U
JIOTIOJIHUTEBHBIX 00pa30BaTeNbHBIX MPOTrpamMM, pa3padaThiBaTh OTAEIbHBIE UX KOMIIOHEHTHI (B TOM
YHCIIe ¢ UCTIOIb30BaHNEeM NH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOTUN).

IloHATHHHLIA JUKTAHT
Oouwue ceedenusn 06 oyeHoOUHOM cpeocmaee

OnHUM W3 BaXHBIX AaCHEKTOB MNPO(ecCHOHAIBHOTO 00pa3oBaHHMA W OOyUEHHUS B IEIIOM,
ABIAeTCS CHOPMUPOBAHHOCTH MOHITUMHOTO MBIIUICHUS. [[OHATHITHBINA JUKTAHT - 3TO OLEHKA CTEECHU
CBOOOJHOTO yMOTPEOJICHUS TOHATHH W TEPMUHOB IUCIMILIMHBI, YPOBHS PACKPBITHS COJEPKAHUS
MOHATHM, CIIOCOOHOCTH OTJIMYATh CYIECTBEHHBIC MPHU3HAKU MOHSATUS OT HECYIIECTBEHHBIX; YMECHHE
KJIACCU(UIIUPOBATh TIOHSTHS, IIOJIHOTA M YCBOCHHE OOBbEMa TOHATHHA. YMCHHE OIEPHUPOBATH
MOHATHSIMH JTUCIUIUIMHBI IPU PElIeHUH MPOo(ecCHOHAbHBIX 33/a4.

[ToHATHITHBI JTUKTAH TPOBOAUTHCS HA 3aHIATHHM, IIOCJIC BBIOJICHEHUS CTYJCHTaMHU
CaMOCTOSITENIbHOM pabOTHI 110 OBIAJACHUIO MOHATUSIMU TUCHUTIINHBIL.

TunoBoe KOHTpOJIbHOE 3a7aHue onleHuBaeTcs 1mo 100-0amipbHOM 1IKaae, KoTopasi MepeBOIUTCS
B MATH OajNIbHYIO HIKaly B COOTBETCTBHM C JCHUCTBYIOIIMM Ha TeKyumuii MomeHT l[loioxeHuem o
PEHUTHUHIOBOM CUCTEME TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAllMK CTYACHTOB.

YpoBHH c)OPMHPOBAHHOCTH KOMIETEHIHIi B paMKaX JUCHHUILINHBI:

[TokaszaTenu YpoBeHb
CB00OO0HOrO yrnoTpedaseT MOHATUSA U TEPMUHBI AUCLUILIMHBI, Ha BBICOKOM YpoBHE | IloBbImeHHBIIH
PACKPBIBACT COACPIKAHUEC MTOHATHUA, OTIINYACT CYIHICCTBCHHBIC ITPU3HAKW IOHATUA OT YPOBCHB

HECYIIIECTBEHHBIX; YMEET KJIacCU(PHUIMPOBATH MOHATHUS; BHICOKUNH 00BEM YCBOEHHUS
MOHATUN. YMeEeT ONepupoBaTh TMOHATHAMU JUCLUMIUIMHBL TNPH  pEUICHUU




npodeccnoHabHBIX 3a71a9. KoJIM4ecTBO MPaBMIIBHO HAMMMCAHHBIX WIIA 03BYYEHHBIX
nousttu 87-100 %.

CBoOosHOro ynorpeOyser NOHATUS M TEPMUHBl JUCHMIUIMHBL, PACKpPBIBAET basosblit
COJEepKaHUE IIOHATUA, OTIMYAET CYLICCTBEHHbIE IIPU3HAKUM IOHATUA  OT YPOBEHb
HECYIIECTBEHHBIX; YyMEeT KjacCu(UUUpOBaTh MOHATHUS; JOCTaTOYHBIM 00beM
YCBOGHHS MOHATUH. XOPOIIO OMpeessieT MPpH PEeHIeHnH Kakoi mpodeccuoHanbHOMI
3a/la4y IPUMEHSETCSI TO WIN UHOE NOHATHE JUCLMILIMHBL. KonuuecTBo mpaBuiIbHO
HaIlMCaHHbBIX MJIM 03BYYEHHBIX MOHATUHN 75-86 %.

VYnorpebsiser MOHATHA W TEPMUHBI JMCLUIUIMHBIL, packpbiBaeT cojepxanue | Iloporossiii
MOHATHUS, HO HE MOXET OTIUYUTh CYIIECTBCHHbIC MPHU3HAKH TMOHATHS OT YPOBEHb
HecymecTBeHHbIX. Kiaccupumupyer mnonstus. [lokaseiBaer cpeanuii  o0bem
ycBOeHHS NOHATHH. Ompenenser npyu pemeHrnn Kakoi npodeccHoHaNbHON 3a/1a4n
OPUMEHSETCS TO WIM HMHOE TIOHATHE JUCUUIUIMHBL Koiu4ecTBO mpaBHIBHO
HaIlMCaHHbBIX MJIM 03BYYEHHBIX MOHATUHN 60-74 %.

Jloxnaa-npe3eHTAlUs 10 NPOOJIeMHOMY BOIIPOCY
Obuwue ceedenus 006 OueHoUHOM cpeocnee

OneHouHOE CpEeACTBO B BUJE NOArOTOBKM JOKJIaJa € TOCHEAyouled npe3eHTanuen
WCTIOJB3YETCs TIPU MPOBEIECHUH MPAKTHUECKUX U J1a00paToOpHBIX 3aHATHH. CTyaeHTaM IMpearaeTcs
CaMOCTOSITEJIbHO OCBOUThH OJIHY M3 TeM, IPOaHaAIU3UpOBaTh Mpo0sIeMy, OJTOTOBUTh J0KIAJ, HAa €ro
OCHOBE CJIeJlaTh Ipe3eHTalMI0 JOoKJIada B ciaigax ¢ nomompio nporpammsl POWER POINT u
BBICTYIIUTh II€pe]l CTyIEHYECKOH aynuTopuel c pe3ynbTaTaMM CBoed paboTsl. MakcumanbHOE
KOJIMYECTBO 0aJlJIOB 3a JOKJIAA-IIPE3EHTALNIO — 5.

JlonyckaeTcsl IpynioBO€ y4acTUe CTYJEHTOB B IOJTOTOBKE JOKJIaJOB-IIPE3EHTALMM, Koraa
CTY[IGHTBl OpraHu3yloTcs B HeOompmme rpynnsl (mo 2-3 demoBeka). Ha kaknuenid moxman
MPEYCMOTPEHO 110 5-7 MUHYT.

Tembl cTyneHTaMu BBIOMPAIOTCS O JKEJIAHUIO U3 CHUCKA, MPEAJIOKEHHOTO IMpernojaBaTelieM,
WK GOpMYIUPYIOTCS CTYACHTOM COBMECTHO C IPENOAaBaTENIEM.

TunoBoe KOHTPOJIbHOE 3a7aHue onieHuBaeTcs 1mo 100-0amuibHOM 1IKane, KoTopasi MepeBOIUTCS
B IATH OaUIbHYIO IIKaly B COOTBETCTBUHU C JEHCTBYIOUIMM Ha TeKylmuil MomeHT I[lonoxeHuem o
PEUTUHIOBOM CUCTEME TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAllUU CTYAEHTOB.

YpoBHHU c()OPMHPOBAHHOCTH KOMIIETEHIMI B paMKaxX JUCUMILIHHBI:

[Tokazarenu YpoBeHb
[IposiBUIT OpUTHHAIBHOCTDh M KPEATUBHOCTH MIPU MOATOTOBKE JOKIaAa-ipe3eHTanuu. | [loBbIIeHHBIIH
[Tokaszan BBICOKHMI YpOBEHb KYJIbTYpPBl MBIIUICHUS, CHOCOOHOCTh K pediexcuw, YPOBEHb

YMO3aKIIOYeHUSIM U Joruke. O600mun nHGopMalHo ¢ MOMOUIbI0 CXeM, TaOJIHII,
PUCYHKOB, JOorM4eckux OsiokoB. IlpoaHanusupoBas TeMy C  aKTHUBHBIM
MCIOJIb30BaHUEM MEXIUCIUILTMHAPHBIX 3HaHUM, pakToB, Teopuil. ChopMynupoBan
BBIBOZBL. [Ipemnokuin u moapoOHO pacKpbul Mepsl pemeHus: nmpoodiemsl. [Ipossun
HABBbIKM TYMaHU3Ma, TOJIEPAaHTHOCTH, TPaKJaHCTBEHHOCTH.

[IposiBUA HEKOTOPYIO OPUTMHAIBHOCTH IPU MOATOTOBKE JOKJIAIA-IPE3EHTALINH. bazoBbrit
[IposiBUI OTYACTU KYJIbTYpPY MBIILIEHUS, CIIOCOOHOCTD K JIOTUYECKOMY H3JI0KEHHUIO YPOBEHb
uHpopmanuu. O6o0umn nHpopmanuto. [TposBUI CIOCOOHOCT K aHATHM3Y TEMBI C
MCIOJIb30BaHUEM MEXIUCIUILTMHAPHBIX 3HaHUM, pakToB, Teopuii. ChopMynupoBain
HEKOTOpbIe BBIBOBI. [Ipenokui Mepsl U criocoObl pemmeHus npooiemsl. [IposBun
HaBbIKM TOJIEPAHTHOCTU U T'YMaHHU3Ma.

He mnposiBu OpUrMHAJIBHOCTH TNpU MOArOTOBKE Jokiana-npeseHtauuud. Otvactu | I[loporossiii
MPOJAEMOHCTPUPOBAT KyJAbTYpy MbInuieHUs. OO000mmMa HEKOTOpsIM  00pa3oM YPOBEHb
uHpopmanuto. JlomycTWJI HETOYHOCTH B aHAJIM3€ TEMbl C MCIIOJIb30BaHHEM
MEXIUCIHUIUIMHAPHBIX 3HaHUH, (akToB, Teopuitl. He chopmymnmupoBan KOHKpETHBIC
BbIBOZIbI. He mpennoxun Mepbl M crnocoObl pemieHust npodiiem. CMoOr mposiBUTH
HEKOTOPBIEC HABBIKU TOJIEPAHTHOCTH.




TecrupoBanue
Oouwue ceedenusn 06 oyeHoOUHOM cpeocmaee

Cucrema TECTUPOBAHHS — YHHBEPCAJIBHBIA HHCTPYMEHT OIPENEICHUsI YPOBHS OOYYEHHOCTH
CTYIGHTOB Ha BCeX »JTamax oOpa30BaTEeIbHOTO IIpolecca, B TOM 4YHUCIE JJs OLEHKH YpPOBHS
OCTATOYHBIX 3HAHUM.

Tect obnagaer cnocoOHOCTBIO CPaBHUBATh MHMBUIyaIbHbIN YPOBEHb 3HAHUS KaX/10T0 CTYEHTA C
HEKMMHU 3TaJOHaMH, YpOBEHb 3HAHUS OTPAXKAETCSI B TECTOBOM Oaijie HCIBITYeMOro. BhINonHSTH
3aJJaHUs MOXKHO B J1000M mocienoBaTenbHOCTH. TecToBble 3aiaHus oleHuBaroTcs B Oamnax. Ilo
3aBEpILICHUH TECTUPOBAHUS OAIITBI CYMMUPYIOTCS. TeCThl MOTYT OBITH CIEIYIONIETO BHIA!

1. Tecmogoe 3a0anue 3aKpbimoii ¢popmul.

Ecnu k 3aaHusiM Jar0TCS TOTOBBIE OTBETHI HA BHIOOpP (OOBIYHO OJMH TMPABWIIBHBIA M OCTAJIbHBIC
HENpaBUIbHBIC), TO TAKUE 33JaHMsI Ha3bIBAIOTCS 3a/aHUSIMH C BBIOOPOM OJIHOTO IIPABUIBHOIO OTBETA
WIN C €IMHUYHBIM BBIOOpOM. [ToMHMO 3TOTO, OBIBAIOT 3a/1aHUS C BHIOOPOM HECKOJIBKUX IMPAaBUIBHBIX
OTBETOB MJIM C MHOXXECTBEHHBIM BbIOOpOM. BapuaHToB BbIOOpa (IUCTPAKTOPOB) AOJKHO OBITH HE
MmeHee 4 u He 6onee 7.

2. Tecmosoe 3a0anue omkpbvimou ¢popmul.

B 3amanumsx OTKpbITOH (OpMBI TOTOBBIE OTBETHI C BbIOOpOM He patorcs. Tpebyercs
c(OpMyJIMPOBAaHHOE CAaMUM TECTHUPYEMBbIM 3aKJIIOYeHUE. 3aJaHus OTKPBITOW (OPMBI HMEIOT BH[
HEIOJIHOTO YTBEPKICHUS, B KOTOPOM OTCYTCTBYET OJMH HJIM HECKOJBKO KIIFOYEBBIX JJIEMEHTOB. B
KayecTBE KJIIOUEBBIX 3JEMEHTOB MOTYT OBbITh: 4MClIO, OyKBa, CIOBO MJIM cioBocoderaHue. Ilpu
(dbopMyIHpOBKE 3aJaHHMs Ha MECTE KIIOUEBOTO JJIEMEHTA, CTaBUTHCA MPOYEPK WIM MHOTOTOYHE.
VYTBepKaeHUE NpPEeBpaIlacTCs B MCTHUHHOE BBICKA3bIBAHME, €CIM OTBET IPABWIBHBIA U B JIOKHOE
BBICKA3bIBAHUE, €CJIM OTBET HENIPABUIIbHBIN.

4. Tecmosvle 3a0anus Ha yCManosieHue npasuibHOU NOCIe008aMeENbHOCTIU.

Takoe 3ajaHuEe COCTOUT U3 OJHOPOIHBIX AIEMEHTOB HEKOTOPOI TPyl U YETKOU (HOPMYIHPOBKU
KPUTEPHUS YIOPSAA0YEHUS ITUX DJIEMEHTOB.

3ananue HaunHaeTcs co cioBa: «llocienoBaTenbHOCTD. .. »

4. Tecmosvle 3a0anus Ha yCManosieHue coOmeemcmeus.

Takoe 3amaHue COCTOWUT W3 JBYX TPYIII 3JIEMEHTOB U YETKOW (OPMYIHMPOBKH KPUTEPHs BbIOOpa
COOTBETCTBHS MEKYy HUMH.

CootBercTBUE yCTaHaBIMBaeTcs 10 nOpuHuuny 1:1 (ogHOMY »3l€MEHTy NEepBOM TIpyIIbl
COOTBETCTBYET TOJBKO OJMH 3JIEMEHT BTOpod rpymiisl) win 1:N (0JHOMY 3J1€MEHTY HEepBOMl rpyIIbl
COOTBETCTBYIOT N 3JIEMEHTOB BTOPOM T'pyImbl). BHyTpu Ka)xaol TpymIibl 3JE€MEHTHI JI0JKHBI OBITh
OJIHOPOJIHBIMH.

KonnyecTBO 351€MEHTOB BTOPOM TIPYIIIBI MOXET IIPEBBIIATH KOJWYECTBO JJIEMEHTOB IIEPBOM
rpynmsl. 3ajaHue HauumHaeTcsi co cioBa: «CooTBercTBue...». Homepa u OyKBBI HMCHOJNB3YIOTCS Kak
UACHTU(PUKATOPHI (METKH) SIIEMEHTOB.

Tunonorus TecToBbIX 3aJaHUH
1*. OTHECHTE KaTHOH K COOTBETCTBYIOIICH aHATMTHYECKOMN TPYIIIIE.

1. Ni%* A. Tlepsas rpymnna

2.Cr B. Bropas rpymma

3. Mn* B. Tpetbs rpymma

4. Ba>* I'. Yersepras rpynma

5. Fe** J1. Isras rpynmna

6. Co*" E. Illecras rpymnma

2* OTHECHTE aHUOH K COOTBETCTBYIOIICH aHATUTHYECKOM rpyIIIe.

1. Auerar A. IlepBas rpymnmna

2. ®ocdar b. Bropas rpynna

3. Cynbdur B. Tpetps rpynma



4. bpomun
5. KapGonar

3. Meow (11) omkpuvisaemcs peaxkyueti ¢ eekcayuanogheppamom Kauus, ypasHenue Komopou.:

4* Vcmanoeume coomeemcmeaue mMexHcoy KAMmuoHamul 1 peakmueamu, UCHOIb3YeMbIMU OJis UX
obHapysiceHusl.

1. Ba** A. (NH4)2SOq4

2. Ca** b. K:CrO7

3. Sr** B. (NH4)2C204
I'. NaCl

. Hu omH 13 yKa3aHHBIX
5. Ina obnapysicenus uonos antomunus 6 cpede ¢ pH = 5 neobxooumo nodeticmeogamsp

1. 8-OKCUXHHOIMHOM
2. KOHIIEHTpUPOBaHHOW CEPHOM KUCIOTOM
3. Hurparom kanus
4. Tlepokcunom Bogopoaa
5. buxpomaTtom Kanus
6. Kaxumu cnocobamu MOiCHO NOBbICUMb YYEBCMEUMENbHOCHb AHATUMUYECKUX PeaKyuli?
1. YBenuueHrueM KOHIICHTPAILIMK ITyTEM BBITTAPUBAHUS UCCIIEyEeMOTr0 pacTBOpa
2. VI3MeHeHneM TeMneparypbl
3. BBenieHueM opraHuYeCKUX pacTBOPUTEIIEH;
4. U3menennem pH.
7*. CpaBHUTE HEIOCTATKHU JIBYX CUCTEM aHAJN3a KaTHOHOB.
1. CepoBongopoaHas cucrtema A. Cucrema pazpaboTaHa HETIOJIHO
2. KucnoTHo-0CHOBHAs cUCTEMa b. IlpumMensttoTcs BpeHbIe AJisl 3710POBbsI PeareHThI

B. JliintensHOCTD aHamM3a
I'. Ucnionb3yroTcst 10porue peakTUBbI

8. Kaknmu XMMHUYEeCKHMMH CBOMCTBaAMH 00JIaal0T TUIPOKCUIBI 6-i aHATUTUYECKOM TPYIIIBI
KaTHOHOB?
1. AMdoTepHBI, pacTBOPUMBI B U30BITKE IIET0YH
2. HepacTBopuMBI B U30BITKE LIEI0YH
3. O0pa3yioT pacTBOPUMbBIC aMMHUAKATHI
4. PacTBOpUMBI B BOJIE
9. Oxapaxmepus3ytime peakyuu 0OHApy’ceHUus KamuorHos cepebpa u pmymu (1) ¢ pacmeopom
Uoouoa Kanusl.
1. O6pa3yroTcs KenTble 0caJku HOAuI0B cepedpa u prytH (I) cooTBETCTBEHHO
2. Obpa3yroTcst KpacHbIe 0CaIKu HOAUIOB cepedpa u pTyTH (I) cooTBEeTCTBEHHO
3. O6pa3sytorcs 3eneHbie ocaaku cepedpa u prytH (I) cooTBeTCTBEHHO
4. O6pazyeTcs KENThIA 0CaIOK HoIUIa cepedpa u 3elieHbIi ocanok noauaa pryru (I)
10. I'uopokcudvl Kakux KaMuoHo8 5-i AHATUMUYECKOU 2pYNnbl OLICMPO OKUCTAIOMCS
KUC10pooom 8o3oyxa?
1. Mapranmna (II)
2. XKenesa (II)
3. Cypsmsi (1IT)
4. BucmyrTa (II)
11. Kax mooicno o6vschums anaiumudeckutl 3Qpgexm ebinadenus 0caoka npu 000asieHuu
ayemona K 2uncoeoll eooe?
1. AueToH B3aUMOJICHCTBYET C HOHAMU KaJbIIHs
2. [ToHmxkaercss pacTBOPUMOCTH CyiIb(haTa KaIbIHsl B IPUCYTCTBUN HETIOJISPHOTO PACTBOPUTEIIS, H OH
BBITIA/Ia€T B OCAJI0K



3. AueToH cBsA3BIBAET CyIb(}aT-uOHbI ¢ 00pa30BaHUEM MAJIOPACTBOPHUMOTO COCIMHEHHUS.
12. Kax m0o1cho omkpulms anuoHvl Opoma u uooa npu ux cOBMeCmHoOM NPUCYmMCmeuu 6
pacmeope?
1. ITo mosiBneHuI0 (hrOIETOBOI OKPACKH, 3aTEM KEITOU
2. Ilo MosIBIIGHUIO JKEITOW OKpacKH, a 3aTeM (PHOJICTOBOU
3. 1o mepexoay GpuoICTOBON OKPACKH Yepe3 KPAaCHOBATO-0YPYIO B IMMOHHYIO
4. I1o nepexoay TMMOHHOM OKpacKku B (UOJIETOBYIO
13. Kakou ananumuueckuii 3¢hpghexm nabiodaemcs npu ooHapysicenuu anuora ocghama
Humpamom cepebpa?
1. Bemmagaer 6emblit ocaiox
2. Beimagaer »KeaThIi 0caIoK
3. Beimagaer OyphlIii ocagok
4. Peak1ioHHAsi CMECh OKPAIIMBAETCS B KEJITHIH 1IBET

TunoBoe KOHTPOJIbHOE 3a7aHue olleHnBaeTcs no 100-0amipHOM 1IKane, KOTopasi HepeBOIUTCS
B IATH OajUIbHYIO LIKaly B COOTBETCTBMM C JIEHCTBYIOIIMM Ha TeKylmuid MoMmeHT llonoxeHuem o

peﬁTHHFOBOﬁ CHUCTEMC TCKYILICI'O KOHTPOJIA YCIICBACMOCTHU U HpOMeH(YTOQHOﬁ aTrTeCTaliuu CTyACHTOB.

YpoBHH c)OPMHPOBAHHOCTH KOMIIETEHIHIi B paMKaX JUCHHUILINHBI:

[Tokazarenu YpoBeHb
KonunuecTBo npaBmiibHbIX 0TBETOB B TecTe 87-100%. [ToBbIIIEHHBIN YPOBEHB
KonnuecTBo npaBUiIbHBIX OTBETOB B TecTe 75-86%. ba3oBblil ypoBeHb
KonnuecTBOo npaBuiibHBIX OTBETOB B TecTe 60-74%. [ToporoBslif ypOBeHb

YdeT aKTUBHOCTH HA MPAKTHYECKHUX U JIA0OOPATOPHBIX 3aHATHAX
Oouwue ceedenusn 06 oyeHoOUHOM cpeocmaee
O1eHOYHOE CPEICTBO B BUJIE KOMILJIEKCHOTO y4e€Ta aKTUBHOCTH CTYACHTA Ha MPAKTHUUYECKUX U

1ab0PaTOPHBIX 3aHATHIX OCYIIECTBIIACTCS CIEIYIONINM 00pa30M: CTYIEHT AOJHKEH MOKa3aTh BHICOKHIL
YPOBEHb BIIQJICHUS MATEPHAJIOM TEMbI 3aHSTHS; 3HAHUS METOJIUKH IPOBEICHUS JIA0OPATOPHBIX M
MPaKTHYECKUX  paboT, YeTKO  COOJI0JaTh  IOCJIECNOBATEILHOCTh  BBITIOJIHCHHS  3aJIaHUM,
JEMOHCTPUPOBATH CIMOCOOHOCTh K JIOKA3aTEIbHOCTH U apryMEHTUPOBAHHOCTH OTBETOB IO TEME U
CBOCH TOYKHU 3pPEHUS, BBISBIATH MPUYMHHO-CIEACTBEHHBIC CBS3M MEXIY OOBEKTaMH M SIBICHUSIMH,
(dbopMyIIIpOBaTh BBIBOABI W OOBSICHATH PE3YNbTATHl Pa0OTHI, TMPUBJICKAs JOMOJHUTEIBHYIO
nH(OpPMaIIKIO, yYaCTBOBATh B IUCKYCCHUSX.

YpoBHHU chOPMHUPOBAHHOCTH KOMIIETEHIUI B paMKaX TUCUUIJIMHBI:

ITokazarenu YPpoBEHb
- CrymeHT TpPOJEMOHCTPUPOBAN TIIyOOKOE ¥ TPOYHOE YCBOCHHE 3HaHWI | [lOBBINICHHBII
[IPOrpaMMHOI0 MaTepHaa; YPOBEHb

- HMCUEpIbIBAIOLIE, IOCIEI0BATEIIbHO, TPAMOTHO M JIOTUYECKU CTPOMHO H3JI0XKHII
TEOPETUYECKHUIl MaTepHal;

- IPaBUIILHO CPOPMYIIMPOBAIT OTPEACITICHHUS;

- TPOJEMOHCTPUPOBAI YMEHHUS CaMOCTOSTENbHON paboThl C JOMOJHUTEIHHOU

JIUTEPaTypoi;

- cJieJ1all BhIBOJBI 110 M3J1IaraéMOMY MaTepually.

- CryaeHT npOAEMOHCTPUPOBAJ JOCTATOYHO IIOJHOE 3HAHUE [POTrPaAaMMHOIO ba3zoBblit
MaTepHuaa; YPOBEHb

-IPOIEMOHCTPUPOBAJI 3HAHUE OCHOBHBIX TEOPETUYECKUX ITOHATHI;

- JOCTaTOYHO IIOCJIEJOBATEIbHO, TI'PAMOTHO M JIOTMYECKHM CTPOMHO W3JI0XKHII
TEOPETUYECKUI MaTepHall;

- IPaBIWIBHO C(hOPMYITHPOBAII ONIPEICTICHNUS;

- TPOJEMOHCTPUPOBAT YMEHHsS CaMOCTOATEIbHOM paboThl € JIOMOJHUTENILHON
JIUTEPaTypoi;




- CACJIaJl BBIBOJEI 110 U3JIaraCMoMy MaTCpually.

- CTyzieHT npoJeMOHCTPUPOBAJI 00IIIee 3HAHNE H3yIaeMOT0 MaTepuana; [Toporogsrit
- OKa3al oOl1iee BIaJeHUE MOHATHIHBIM anmnapaToM JUCIUILINHEL, YpOBEHB

- CMOT IOCTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOI M3JIaraéMoro Bompoca.

TunoBoe KOHTPOJIbHOE 3a7aHue onleHuBaeTcs 1mo 100-0amuipbHOM 1IKaae, KoTopasi MepeBOIUTCS

B IIATH 6aJ'IJ'II>Hy1-O IKaly B COOTBCTCTBUHU C HeﬁCTBYIOMHM Ha TGKYI_HI/Iﬁ MoMeHT IlomoxkeHuem o
peﬁTHHFOBOfI CUCTCMC TCKYILICIO KOHTPOJIA YCIICBACMOCTHU U HpOMe)I(YTOqHOﬁ arTeCTaluu CTyaACHTOB.

Bonpocul k 3x3ameny
Oobuue ceedenusn 06 oyeHoOUHOM cpeocmaee
dopma TEPHOAMYECKON OTYETHOCTH CTYACHTA, OmpenensemMas Y4eOHBIM IUTAHOM W/WIIH

yueOHBIM TpaduKoM. DK3aMeHbl clykaT (OpMOIl MPOBEPKH KauyecTBa BBIMOJHEHUS CTYIACHTAMHU
mabopaTopHBIX paboOT, YCBOSHHUS Y4eOHOro MarepHalia NPAKTHUYECKUX W CEMHHAPCKHUX 3aHATHH.
Onenka, BeIcTaBisieMas 3a 3a4€T KBAIMUTATUBHOTO THIIA.
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16.

[IpenMer aHanuTHYECKON XUMUH. BUIbl aHanm3a: U30TOIMHEIHN, JIEMEHTHBIN, (DYHKIIMOHAIBHBIMH,
CTPYKTYPHBIH, MOJEKYISApHBIA, (a30Bblifl. Xumuueckue, (U3NKO-XUMHUYECKHE, (U3NYECKUE
METO/Ibl aHAIH3a.

OCHOBHBIE METPOJIOTUYECKUE TIOHATUS U IPEICTABIICHUS.

OcHoOBHBIE CTaIMN XMMHUYECKOT0 aHaln3a. BeIOOp MeTo/1a aHanu3a U COCTaBJIEHNUE CXEM aHaJIM3a.
OcHOBHBIE XapaKTEPUCTHKM METOJA aHaliu3a: NPaBWIBHOCT M  BOCIHPOU3BOJUMOCTD,
KOO(QQHUIMEHT YyBCTBUTEILHOCTH, TpEAeN OOHAPYKCHHUS, HIDKHSAS W BEPXHSSI TPAHUIBI
OIpPEACIIAEMBIX COAEPIKAHUM.

AHanmuTHueckuid curHan U nomexu. M3mepenume. OO0beM wuHGDOpMANMM B aHATUTHYCCKOM
curHaine. ['pagyupoBounslii rpaduk. CriocoOb! OLEHKH TPaBUIBHOCTH.

Knaccudukanuss norpemnocreii ananmza. CHcTeMaTWdecKHe W CIy4YailHbIE ITOTPEITHOCTH.
[TorpemrHOCTH OTAENBHBIX CTAAUI XUMUYECKOTO aHAIN3A.

[IpencraButenbHOCTH IPOOBI; MPoda M 00BEKT aHaU3a; Mpoda u MeTox aHanuza. OTéop mpoo.
XVMMHYECKOE PaBHOBECHE B pEAJbHBIX cucTemax. DaxkTopel, BIMSAIOLIME HAa PABHOBECHE B
peanbHBIX cuctemax. oHHas cuiia pacTBopa. AKTUBHOCTh M KOA((UITUEHTHI aKTUBHOCTH MOHOB.
CKopocTb peakiuil B XuMU4eCcKoM aHanuse. GakTopsl, BIUAIOIINE HA CKOPOCTb.
Kucnorno-ocHoBHble peakuuu. KoHcTaHTa KHCIOTHOCTM W OCHOBHOCTH. KucinorHele u
OCHOBHBIE CBOMCTBa pacTBoputeneid. Koncranra asronporonusa. loHHOE pOU3BENEHUE BOJBI.
Bognoponnsiii mokasarens. BiusHue npupo/ibl pacCTBOPUTENIS HA CHITY KUCJIOTHI U OCHOBAHUS.
Boruucnenus pH pacTBOpoB CHIIBHBIX U cIa0BbIX KMCIOT U OCHOBAaHUH, MHOIOOCHOBHBIX KHCIIOT
¥ OCHOBaHWH, CMECH KUCIIOT U CMECH OCHOBaHH, aM(pOoIUTOB. KCIOTHO-OCHOBHOE paBHOBECHE
B MHOTOKOMIIOHEHTHBIX CUCTEMAaX.

Bydepusie pactBopel u ux cBoiictBa. Pacuer pH OydepHbix pactBopoB. BydepHas eMKOCTb.
Tunbl Oy(hepHbIX CUCTEM, UX HA3HAYCHUE B aHAJIM3E.

I'mpponus coneil. B3auMocBA3b MEXIy KOHLEHTPALUEH, CTENEHBIO U KOHCTAHTOM T'MAPOJIN3A.
Boruucnenuss pH pactBopoB coiield, moaBepramommxcs ruaponusy. lMcnosb3zoBaHne peaknui
TU/IPOJIN3a B XMMUUECKOM aHaJIU3e.

Peakuuu xommiekcooOpa3oBanusi. PaBHoBecust peakiuil komiuiekcooOpa3oBaHus. KoHcTaHThI
YCTOMYUBOCTH (CTyIIEHYATHIE M 00IIHE).

Baxneiinye opranndeckue peareHTsl, IpUMEHsIEMbIe B aHAJIU3€ U pa3eieHus, OOHapyKeHHUs,
olpeziesieHUs] HOHOB METAJUIOB, JJI1 MAaCKUPOBAHMS U JIEMaCKUPOBaHUS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH. DJIEKTPOJHBIA NOTeHIHal. Y paBHeHue HepHera.
CranmapTHBIA U GOPMATBHBIN TOTEHIIUAIIBI.

HampasiieHne peakuum OKHCIEHMsI U BOCCTaHOBJIECHMs. DaKTOpBI, BIUAIOIIME HA HaIlpaBJICHUE
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii (pH, KoMmiuiekcooOpazoBaHue, oOpa3zoBaHHE
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MaJIOpaCTBOPUMBIX coeMHEeHM). OCHOBHbIE HEOPraHWYECKHE M OPraHUYeCKUEe OKUCIUTENIU U
BOCCTAHOBUTENH, IPUMEHSIEMbIE B aHATIU3E.

Peakuuu ocaxxaenus. PaBHoBecust B cucteme ocafiok-pactBop. [IponsBenenre pacTBOPUMOCTH.
3agaun u BEIOOp MeTO/a OOHAPYKEHHUS U HAeHTU(UKAIUU. YyBCTBUTEIHHOCTh aHATUTHYECKIX
peakuuii; cnocoOsbl ee BelpaxkeHusl. 301paTenbHOCTh U cieUpUUHOCTh peakiuil. ['pynnossie u
YaCTHbIE PEAKIIUH.

CucteMbl KayeCTBEHHOI'O aHajM3a KAaTHOHOB: KHMCJIOTHO-ILENOYHAsA, Cyab(QUAHAs, aMMHAayHO-
docdarnas. [pynmoBsie peareHTHI.

OcHOBHBIE METOJbl pa3/ieleHUss W KOHIEHTPUPOBAaHUSA, MX BbIOOp M oleHka. KoHCTaHThI
pacnpenenenusi. Kospdunuent pacnpenenenus. Crenenp uspiedeHus. DakTop pasieseHus.
KoaddurmeHnt koHIeHTpupOBaHHUSI.

OkcTpakuusa. 3akoH pacnpenenenus. Ckopocth 3kcTpakiuuu. CrocoObl  OCYIIECTBICHUS
9KCTPAKLIUU.

Xpomarorpadus. OcHOBHBIE TpUHOMIBI MeTona. Kiaccupukanuss XpomaTtorpapuuecKux
MeTo10B. Cloco0bI NOTYYEHUSI XPOMATOIPAMM.

KoHnuenmus TeopeTnueckux Tapeiok, ee Hegocratku. Kunernueckas Teopust XxpoMaTorpaguu.
Bunsl xpomarorpaduu. ['azoBas xpomarorpadus. XKuakocTHass KoJioHUaTas XpomaTtorpagusi.
[TnockoctHas xpomarorpadus.

CyIHOCTh IPaBUMETPUYECKOI0 aHalIM3a U TPAaHUIBl €ro NPUMEHUMOCTH. BennynHa HaBecKH.
TpeboBanust k ocaxmaemoit ¢opme. TpeboBaHus K TrpaBUMeTpHuUecKoil (opme. M3meHenus
COCTaBa 0OCaJIKa IIPY BBICYLIIMBAaHUM U NPOKAJTUBaHUU. ' paBUMeTprudeckuii pakTop.

CnocoObpl  otnenenust ocaaka oT  pactBopa. IIpombiBanme ocanka. Ilpumenenue
I'PaBUMETPUUECKOr0 METO/Ia aHAJIN3A.

Ocanku U ux cBoilcTBa. 3aBUCHMOCTb CTPYKTYpbI OCaJKa OT €ro MHJIMBUIYaJbHBIX CBONCTB U
YCIOBUHA OC@KICHMUSA. YCIOBUS TMOJIy4YEHHS KPUCTAUIMYECKUX U aMOpP(HBIX OCAJKOB.
Knaccudukanus pa3nuaHbIX BUIOB COOCKICHHS (a1cOpOLs, OKKIIIO3HS, H30MOphH3M U 11p.).
CylHOCTh TUTPUMETPUHU. BUABI TUTPUMETPUUYECKUX OIpEIeNIeHUM: mpsMoe H oOpaTHOe
TUTPOBAaHUE, OINpEEEHue IO 3aMelleHuI0. TpeboBaHMs, NPEAbABISEMbIE K pPEAKLIUU B
TUTPUMETpUUECKOM aHanu3e. Kiiaccudukanus THTpUMETPpUYECKUX METO/I0B 10 TUITY peaKkUH U
0 CII0CO0Y BBITIOJIHEHHUS.

CriocoObl BbIpaXEHHUs KOHIIEHTpaLUil pacTBOPOB B TUTPUMETPUU. ODKBUBAIEHT. MomspHas
Macca OSKBUBaJeHTa. MouspHas KoHueHTpauus. CrangaptHele pacTBopbl. [lepBuuHbIe
CTaHJapThl, TpeOOBaHMs, IpeAbsBIsieMble K HUM. PukcaHalbl. BropuuHble CTaHIapTHI.

KpuBbie TuTpoBanuss u ux Buiel (S-oOpas3Hble, auHeiiHble). Ckadyok TUTpoBaHMs. Touka
9KBHUBAJIEHTHOCTH U KOHEYHAasi TOUKa TUTpoBaHUs. [lorpentHocTi THTPOBaHHUS.
KucnorHo-ocHOBHOE TUTpOBaHME. ALMAMMETPUS U alKaauMeTpus. Touka HEUTPaIbHOCTH H
KOHEeyHass To4yka TUTpoBaHus. KpuBble TuTpoBaHusa. @DaxkTopbl, BIMAIOIIME HA CKAdyOK
TUTPOBAHUS.

Crioco0Ob1 00HapYKEHUSI TOUKU 3KBUBAJIEHTHOCTH. KHCIIOTHO-OCHOBHBIE MHAMKATOPBL. MHTEpBa
nepexoja nHAnKaTopa. Berdop nuaukaropa. OmmOKu TUTPOBAHUS.

Kommnekcomerpuyeckoe  TUTpoBaHHE.  TeopeTHUecKue  OCHOBbI  KOMIUIEKCOMETPHH.
OTUIEHIMaMUHTETPAayKCyCHas KHCIOTa W ee nauHatpueBas conb (D/TA) kak peareHTbl B
KOMIIJIEKCOHOMETPHH. KpuBble  TUTpOBaHUS B KOMIUIEKCOHOMETPHH. CrniocoOsl
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSA: MIPSIMOE, 00paTHOE, BITECHUTEIbHOE, KOCBEHHOE.
CriocoObl  ompeneneHuss  KOHEYHOM  TOYKM  TUTPOBAHHUSA B KOMIUIEKCOHOMETPHH.
MertannounaukaTtopbl U TpeOOBaHMs, MPENbsABIsSEMble K HUM. BaxHelilue yHuUBepcalbHblE U
cneunduyeckue MmetauionHauKaTopsl. Posb pH B kommiexkcomerpun. OmmOKy TUTPOBAHUS.
OKHCIUTENbHO-BOCCTAHOBUTENBHOE TUTpOBaHUE. KpuBbIe TUTpOBaHUS B PEIOKCUMETPUU.
@dakTopbl, BIMAOLIME HAa XapaKTep KPUBBIX TUTPOBAHHUA:  KOMILIEKCOOOpa30BaHUE,
KOHIIEHTpaIUsi HOHOB BOJIOPO/A, HOHHAS CUJIa.



36. CnocoObl 0OHapyxeHusl KoHIa TUTpoBaHus. HaukaTtopel. OKUCIUTETFHO-BOCCTAHOBUTEIbHBIC
uHaukatopel.  OmmOkm  TUTpoBaHWs.  [IpakTHyeckoe  NPUMEHEHHWE  OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHOTO TUTPOBAHHUSL.

37. Tllepmanranaromerpusi. duxpomaromerpus. Momomerpus. OmnpenereHue HEOPTaHMUECKUX U
OpPTaHUYECKUX COCAMHEHUI.

38. OcagurenpHoe TUTpoBaHHWE. KpHBBIE THUTPOBaHHS B OCATUTEIHHOM THTpOBaHUH. CriocoObI
oOHapyXeHHUsI KOHEYHON TOUKH TUTpoBaHHs (MeTtonsl Mopa, ®onbrapna, Pasuca). Omudku
TUTpPOBaHUsA. ApreHromerpusi. Mepkypomerpusi.

39. Ku»eTtnueckue METOIbI aHAIN3A.

40. OOmrast XapaKTepUCTUKA M KIACCH(PUKAIUS IICKTPOXUMHUECKAX METOJIOB. DICKTPOXHUMHUYECKAsT
uens (suediku). MHAMKATOPHBIA AIIEKTPOA W AJIEKTPOA cpaBHEHHs. UyBCTBUTEIBHOCTH U
CEJIEKTUBHOCTH JIEKTPOXUMHUECKUX METOIOB.

41. TIlpsmas mnorenuuomerpusi. HMonomerpuss u pH-MeTpusi, uUX MpaKkTUUYECKOE MPUMEHEHHUE..
[Norenmomerpuveckoe TuTpoBanue. [IpakTuaeckoe MpruMEHEHHE METOA.

42. KynoHomeTpuyecKkue U 3JeKTPOrpaBUMETPHUUECKUE METO bl aHAIN3a.

43. Bonprammepomerpusi. Kiaccuduxanus BOJITaMIIEPOMETPUYECKUX METOJOB. TeopeTudeckue
OCHOBBI u MIPAKTUYECKOE MIPUMEHEHUE BOJIbTAMIIEPOMETPHUYECKHUX METO/IOB.
AMHepoMeTpuYecKoe THTPOBAHHE.

44, TlpsmMas U KOCBEHHas KOHAYKTOMETpUsS (KOHIYKTOMETpHUECKoe TuTpoBaHue). Kpussie
KOHIyKTOMETPHUYECKOTO TUTPOBAHMS, UX THIIBI. [IpakTHyeckoe mpuMeHeHne MeTo .

45. Teopernyeckne OCHOBBI U KJIacCU(PHUKAIMS CIEKTPOCKOMMYECKUX METOIOB aHAJIN3a.

46. ATOMHO-3MHCCHOHHBIN aHAIH3.

47.  ATomMHO0-aOCOpOIMOHHBIN aHAIIN3.

48. JlroMuHecLEHTHas CIIEKTPOCKOIMHUSL.

49. PannocneKTpOCKOMUYEeCKHE METOIbI.

50. Hedenomerpus U TypOUIUMETPHSL. Pedpakromerpuueckuit METOJ aHaJn3a.
[TonsspumeTpuyecKuii METO/1 aHAIH3A.

Kputepuu oieHKu 0TBETOB
HtoroBoii ¢opMoil KOHTpOJIA MO IUCHUIUIMHE SIBISETCA 2K3aMeH. Bompocel mpemnonararoT

KOHTPOJIb OOIINX METOJNYECKUX 3HAHUH U YMEHUH, CIIOCOOHOCTh CTY/IC€HTOB MPOUIUTIOCTPUPOBATH MX

puUMepaMu, UHAUBUIYAIbHBIMH MaTepualaMy, COCTaBICHHBIMH CTYJI€HTaMU B TeueHHe Kypca. [lpu

MOJITOTOBKE K JK3aMEHY CTYJCHT HMMEET IPaBO BOCIOJIb30BAThCSA JICKIMOHHBIMH MaTepHajaMH,

METOJIMYECKUMH pa3paboTKaMu, OCHOBHOW U JOMOJHUTEIBHON JUTEpaTypoidl. JK3aMeH MpeIoiaraet

MEPEOCMBICTICHHE HM3YyYEHHOTO MaTephajia, METOAMYEecKyro pediuexcuro. OIeHHBAaeTCs OTBET I10

CIIEYIOIIUM MapaMeTpam:

1. YpoBeHb COPMHPOBAHHOCTH KOMITETCHIINH.
2. YpoBeHb YCBOEHHS TEOPETHUECKHUX MOJIOKEHUN TUCIUIUIMHBI, MPaBUIBHOCTH (HOPMYIUPOBKU

OCHOBHBIX IOHSATHH U 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHus HaKTUYECKOTO MaTepralia B 00beMe MpOorpaMMmBbl.
4. Jloruka, CTpyKTypa ¥ TpaMOTHOCTb M3JI0KEHUS BOITPOCA.
5. YMeHue cBS3aTh TEOPUIO C MPAKTUKOM.
6. YMmenue aenaTh 0000IIEHHS, BEIBOIBI.
TunoBoe KOHTpOIBHOE 3aaHue olieHnBaeTcs no 100-6amibHON 1IKaze, KOTopas MepeBOIUTCS
B IATH OAJUIbHYIO IIKaly B COOTBETCTBUHU C JCHCTBYIOUIMM Ha TeKymuii MoMmeHT I[lomokeHuem o
PEUTHHIOBOM CUCTEME TEKYIIIErO KOHTPOJIS YCIIEBAEMOCTH M MMPOMEKYTOUHON aTTeCTAllUU CTYACHTOB.
YpoBHHU c()OPMHPOBAHHOCTH KOMIIETEHIMI B paMKax JUCUMIJIMHBI:

Kpurepuu | Ouenka




- CrymeHT TpOJEMOHCTPUPOBAN TIIyOOKO€ ¥ TPOYHOE YCBOCHHE 3HaHWM | [IOBBINICHHBII
IIPOrPaMMHOI0 MaTepHala; YPOBEHb

- MCYEpIIbIBAIOIE, MOCIEAOBATEIBHO, IPAMOTHO U JIOTUYECKH CTPOMHO H3JI0KHUII
TEOPETUYECKUN MaTepHall,

- IPaBUWJIBHO CHOPMYIHUPOBAT ONPEACTCHUS;

- TPOJEMOHCTPUPOBAT YMEHHS CaMOCTOSATEIBHOW pabOThl C JIOTIOJHUTEILHOU

JUTEpaTypoil;

- ce1all BBIBOABI 110 M3JIara€MOMY MaTepUaly.

- CryneHT NpoJEeMOHCTPUPOBAI JIOCTAaTOYHO TIIOJHOE 3HAHHE MPOTrPAMMHOIO bazoBsiit
MaTepHana; YpOBEHb

-POIEMOHCTPUPOBAJ 3HAHUE OCHOBHBIX TEOPETUUYECKUX MTOHATHIA;

- JIOCTaTOYHO I1OCJIEJJOBATEIbHO, TIPAMOTHO M JIOTUYECKH CTPONHHO W3JI0XKUII
TEOPETUYECKHIl MaTepHal;

- IPaBUIILHO CPOPMYIIMPOBAI OTPEACITICHHUS;

- TPOJEMOHCTPUPOBAI YMEHHUS CaMOCTOSTENbHON paboThl C JOMOJHUTEIHHOU

JIUTEpaTypoi;

- cJieJ1all BhIBOJBI 110 M3JIaraéMOMY MaTepually.

- CTyIeHT NPOAEMOHCTPUPOBAT 00IIee 3HAHUE N3y4aeMOro MaTepraa; [Toporossrit
-1oKa3zai odliee BiIaJeHHe MOHATUIHBIM aIlapaToM AUCHUILINHBL YPOBEHb

-CMOT TIOCTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOM M3JIaraeMoro BOIIPoca;
-3HAET OCHOBHYIO PEKOMEH]IyeMYIO MPOrpaMMOi YIEOHYIO JTUTEPaTypy.

MeTtoauyeckue MaTepuaJbl, onpeae/sonye Npoueaypbl OeHNBaHUS

eas npouenypsel:

[lenbto MPOMEXYTOYHOM aTTeCTallMM 10 JAUCUUIUIMHE (MOJYJIIO) SBISETCS OLIEHKA YPOBHS
YCBOGHHS OOYy4YalOIUMUCS 3HAHHWM, NPUOOpETEHUS YMEHHI, HABBIKOB U C(HOPMUPOBAHHOCTH
KOMHGTGHIII/II;'I B pPE3YyJbTaTC H3YUCHUIA yT-I€6HOf/'I JUCHUITIIMHBI (‘IaCTI/I AUCHUIIIMHBI — I
MHOTOCEMECTPOBBIX JIUCIUIUIHH).

Cy0beKkTbl, Ha KOTOPBIX HAaNlpaBJIeHA Mpoleaypa:

[Ipouenypa oueHuBaHUS JOJKHA OXBaThIBaTh BCEX 0€3 MCKIIOYEHHUA O0Oydaromuxcs,
OCBaMBAIOIIMX JUCIUILUINHY (MOAYJh). B ciydae, ecnu oOydaromuics He MPOXOAUI NPOIeaypy 0e3
YBOKUTEIbHBIX MPUYHH, TO OH CUUTACTCS] UMEIOIIHUM aKaJeMUYECKYIO 3a/10J5KEHHOCTb.

Ilepuon npoBeaeHus nmpouexypbl:

[Ipouenypa oleHuBaHUS TPOBOAUTCS MO OKOHYAHUU U3YyUEHUS AUCHUILTUHBI (MOIYJIs).

TpeOGoBanus K NoOMeIIEeHUSIM U MATEPHATbHO-TeXHUYECKHM CPeACTBAM /Il NPOBe/ieHUs!
npoueayphbl:

TpeGoBanust K ayIuTOPUH [UIS TMPOBEACHUS NPOLIEAYPHl M HEOOXOJUMOCTH MPHUMEHEHHS
CHEIHATM3UPOBAHHBIX MaTePUATbHO-TEXHUYECKUE CPENICTB OIMpPENEeSIOTCS MpernogaBaTesieM, UCXOs
u3 conepxkanuss OI'OC.

TpeGoBanus k KagpoBOMY 00ecIeYeHUIO IPOBeACHUSs MPOUEAYPbI:

[Ipouenypy mnpoBOIMT mpenofaBaTelb, BEAYUIUN AUCUMILUIMHY (MOAYJb), Kak IPaBHIIO,
MIPOBOSIINN 3aHATHUS JIEKIIUOHHOTO THIIA.

TpeGoBanust K 0aHKY OLIEHOYHBIX CPEICTB:

Jlo Hayasa mpoBeIeHUs MPOLEAYPHI MPENoaBaTeiIeM MOArOTaBINBACTCS HEOOXOAMMBIH OaHK
OLICHOYHBIX MaTE€pUAIOB [Isl OLICHKM 3HAaHWW, YMEHW, HaBBIKOB. BaHK OIICHOYHBIX MAaTepHaloB
MOKCT BKJIIOYAThb BOIIPOCHI OTKPBLITOI'O W 3aKPLITOro THUIIA, NCPEUYCHBL TEM, BBIHOCHMMBLIX Ha OIIPOC,
TUTMOBBIE 3adaHus. I3 OaHKa OIICHOYHBIX MaTepuanoB (OPMUPYIOTCA TIeyaTHbIe OJaHKU
UHAUBUAYaAIbHbIX 3a1aHuil. KonnuecTBo BompocoB, uxX BuJ (OTKPBITbIE WU 3aKpbIThIE) B OJlaHKe
WHIUBUAYAIBHOTO 33JaHUs OIpeIeseTCsl MPEnoaBaTeieM CaMOCTOSTENbHO.

Onucanue npoBeeHHUs NPOLEYPbI:

Kaxxnomy oOyuaroiiemycsi, IpUHUMAIOIIEMY y4acTUe B MPOIelype MpernojaBaTesieM BblIaeTCs
Bonpoc. llocne nomyueHus Bompoca U NOJATOTOBKHM OTBETOB OOYYarOUIMICSl JOJKEH B Mepy




UMEIOIINXCS 3HAHWM, YMEHHH, HaBBIKOB, C(QOPMHUPOBAHHOCTHM KOMIETEHLUH JaTh pa3BEpHYThbIE
OTBETHI HA IIOCTABJICHHBIC B 33JIaHUH OTKPBITHIE BOIPOCHI U OTBETUTH Ha BOIPOCHI 3aKPBITOrO TUIIA B
YCTAHOBJICHHOE  IIpernojasareneM  BpeMs.  IIponoipDKuTenpsHOCT  MPOBEACHUS — MPOLIEAYPBI
ONPEIENACTCS MPENOAABATEIIEM CaMOCTOATEIBHO, UCXOS U3 CIIOKHOCTH MHAVBUIAYAJIBHBIX 3aJaHUM,
KOJIMYEeCTBAa BOIIPOCOB, OOBbEMa OLIEHUBAEMOI0 Yy4eOHOro Marepuana, oOIedl TpyAoeMKOCTH
M3y4aeMOH JUCIUIUIMHBI (MOIYJIs) M APYTUX (PaKTOPOB.

PesysbTaTsl npoueaypel:

Pesynprarel  mpoBeneHHs ~ IIpOLEAYpbl B YCTAaHOBJIEHHOM  IOPSAJKE  MPOCTABIISIIOTCA
IIPEIoIaBaTeNieM B 3a4ETHbIE KHIDKKM O0YYarOIUXCs U 3JIEKTPOHHBIE BEJJOMOCTH, U MPEACTaBIAIOTCS
B JekaHart ¢axynprera. [lo pesynbraTam TpoBeneHHS MPOIEIyphl OLEHHBAHUS IPEIOAaBaATEIIEM
JIEJIaeTCs BBIBOJ O PE3yJIbTaTaX IPOMEXYTOUHOHN aTTeCTaluy 110 JUCLUIIINHE.

IMoka3aTenu chopmupoBanHocTu komnerenuuu IK-3 (neckpunropsni)

-3HAmy:

Konx PesynbTaTsl 00yueHus [TokazaTenu OLIEHKHU pe3yJbTaTOB

[[aeT OIIpCACIICHUC OCHOB XMMHYCCKHUX MMOHATHH
q)YHHaMeHTa.HBHI)IX 3aKOHOB XHUMMHMU.
HaspiBaeT OCHOBHEBIE Q)YHHaMeHTaJIBHBIe 3aKOHBI

XUMHUH.
OcHOBHbBIE XUMUYECKUE TTOHATUS
3anuchiBaeT bopMybI OCHOBHBIX
3.1 | dyHIaMEeHTAIBHBIX 3aKOHOB XUMHH
(dyHIaMEHTAIBHBIX 3aKOHOB XHMHUH.
[TpaBuibHO XapaKTepu3yeT OCHOBHBIC

MOJIOKCHUS (DYHTAMEHTATBHBIX 3aKOHOB XUMHUH.
[TpuBoauT mpumMepsbl PyHIaMEHTAIBHBIX 3aKOHOB
XUMHH.

OOBsCHSET CYyIHOCTD KIacCU(pUKALIUN
(dyHIaMEHTAIBHBIX 3aKOHOB XHMHH.
[IpaBriIbHO XapakTepus3yeT KiIacCUPUKAIUIO
(dyHIaMEHTAIBHBIX 3aKOHOB XHMHH.

Knaccudukamnmro
3.2 [lepeuncnsier cocTaBsOMne KIaccCuPUKauu
(dyHIaMEHTAIBHBIX 3aKOHOB XHMHH
(dyHIaMEHTAIBHBIX 3aKOHOB XHMHH.
[IpaBuibHO BRIOMpAET MPUMEPHI KJIacCU(UKALIMU
(dyHIaMEHTAIBHBIX 3aKOHOB XHMHUH.

-ymMemy.:

Kon Pe3ynbrarel o0yueHus [Tokazarenu OLIEHKH Pe3yJIbTaTOB
[TosicHsieT cymHOCTh PyHIaMEHTATBHBIX
3aKOHOB XHMMUH.

AHaM3upyeT yCTHO COIepKaAHUE
(dyHIaMEHTAIBHBIX 3aKOHOB XHMHUH.
OOBSICHATH CYIIHOCTD [IucbMeHHO HU3naraeT BUJIbl 1€ATEIbHOCTHU AJIs
V.1 | byH1aMeHTaIbHBIX 3aKOHOB XUMHH MPAKTUYECKOT0 UCIIOIb30BAHUS

(bYHI[aMeHTaJ'IBHHX 3dKOHOB XHMMHHU.

OrBeuaeT Ha AOIOJIHHUTECIIBHBIC BOIIPOCHI 11O CYTHU
COACPIKaHUSA Q)YHI[aMeHTaJ'IBHHX 3aKOHOB
XUMHU.




V3

BrIsSBAATE B3aMMOCBSI3HU MCKOAY
XUMHNYCCKUMMU ABJICHUSIMU U
npoueccaMu

CormocTaBisieT U Ie7IaeT BIBOJIBI 1O

3¢ (heKTHBHOCTH 00pa30BaTEIHLHOTO MpoIiecca
IIPH UCIIOJIb30BaHUH B3aMMOCBSI3U MEIKITY
XUMHWYCCKUMMU SABJICHUAMU U IIPOLECCCaMU.
BBISIBIISIET IPUYMHBI U CIICICTBUS B3aUMOCBSI3U
MCKAY XUMHUYCCKUMU SABJIICHUAMUA U
nporeccamu.

@OopMyJIMPYET YCTHO B3aUMOCBSI3H MEXKY
XHUMUYECKHMH SIBJICHUSIMU H ITPOIIECCAMHU.

- g1a0emn

Kon

PesynbraTsl 00y4ueHus

[TokazaTenu OLIEHKHU pe3yJIbTaTOB

B1

OCHOBHBIMHU Q)YHHaMeHTaJILHBIMI/I
3aKOHaMH1 XNMHH

JleMOHCTpHUpYET HAaBBIKY INIAHUPOBAHUS BUI0B
JEATEIIbHOCTH JJIsl TPAKTHYECKOTO
MCIOJIb30BaHNUsl OCHOBHBIX (D)yH/IaMEHTAIbHbBIX
3aKOHOB XHMUHU.

BrinosiHseT anroput™ IeATeNbHOCTH IS
UCTIOJIb30BaHUsI OCHOBHBIX ()yHIaMEHTAIBHBIX
3aKOHOB XUMUHU.

IToka3bIBaeT HaBBIKY IJIAHUPOBAHUS BUIOB
JEATEIIbHOCTH ISl TPAKTUYECKOIO
UCTIOJIb30BaHUsI OCHOBHBIX ()yHIaMEHTAIBHBIX
3aKOHOB XUMUHU.

B2

Merogamu HAy4YHOTO OTHCAHUS
XUMHWYECKHUX MOHATHH, ABJICHUH 1
IIPOLIECCOB, N3yYaEMbIX XUMHEU

Pa3zpabarbiBaet 1aH HAy4YHOTO OMUCAHUS
XMMHYECKUX MMOHATHUH, IBJICHUI U TIPOLIECCOB,
M3y4aeMbIX XUMUEH.

DopmyJIHpyET YCTHO OCHOBHBIE
dbyHIaMeHTalIbHbBIE 3aKOHBI XUMHH.
CobmromaeT HeOOXOAMMEBIE YCIIOBHS B
o0pa3oBaTeNnbHOI cpesie Ul HAy4YHOTO OMUCAHUS
XMMHYECKUX MMOHATHUH, IBJICHUI U TIPOLIECCOB,
M3y4aeMbIX XUMUEH.

BrimonasgeT kauecTBEeHHBIH M KOJIMYECTBEHHBIH
aHaju3 00pa3oBaTEIIbHOW CPEJIbI C IENbIO
palMOHAIM3ALMU HAYYHOTO OTIMCAaHMS
XUMHYECKUX MOHATHUH, SIBJICHUI U TIPOLIECCOB,
U3y4aeMbIX XUMHUEH.

5. YpoBHHU chopMHUPOBAHHOCTH KOMIIETEHIIMHU:

Cocrasisito
ue
KOMITETEHI]
uu (3HaHus,
yMEHHUS,
BIIQJICHUS
(HaBBIKH)

[Tokazarenun
chopmupoBa
HHOCTH
(neckpunTop
bl)

YPOBHU COOPMHUPOBAHHOCTU

HU3KUI «3»
(ommucanue
BBIPAKCHHOCTH
JIECKPUIITOPOB)

CPETHUU «4»
(ommucanue

BBIPOKCHHOCTH
JIECKPUIITOPOB)

BBICOKUM «5»
(ommcanue
BBIPAXXEHHOCTHU
JECKPUITOPOB)




3.1 PacckaspiBae | PacckasbiBaeT 00 PacckasbiBaer 00 PacckaskiBaeT 00
T 00 OCHOBHBIX OCHOBHBIX OCHOBHBIX
OCHOBHBIX XUMUYECKUX XUMHYECKUX XAMHYECKHX
XUMHYECKUX | MIOHATHIX MTOHSATHSIX MTOHSATHIX
MOHATHSIX (dbyHIaMEeHTaNBHBIX | PyHAAMEHTAIBHBIX | (PyHIAMEHTAIBHBIX
dbyHIaMeHTAI | 3aKOHOB XHMHH. 3aKOHOB XUMHH. 3aKOHOB XHUMHH.
bHBIX OTCyTCTBYIOT 3anuceIiBaeT B otBeTe
3aKOHOB OTBETHI Ha IOHATHS MPUCYTCTBYET
XHAMUH. JIOIIOJIHUTEILHBIE CaMOCTOSTEIBHO. JIOIOJIHUTEIbHAS

BOIIPOCHI uHpopMaIus (He 13
MpenoiaBaTes. JeKIuii). BeIBOIBI
3amnuceIBacT c(hopMyIIUPOBAHBI
MTOHATHUS C OTIOPOH BEPHO U B TIOJIHOM
Ha [1a0JI0H. o0BeEME.
[IpuBoguT [TpuBogut npumeps! | [IpuBoaut npumepsl | CaMOCTOSTENBHO
IPUMEPHI OCHOBHBIX OCHOBHBIX MIPUBOJIUT TIPUMEPHI
OCHOBHBIXXH | XUMHYCCKHX XAMUYECKUX OCHOBHBIX
MHYECKHX MMOHSTHHI MMOHSTHHI XAMHUYECKHX
ITOHSATHHN dyHIaMEHTAIBHBIX | (pyHIaMEHTATBHBIX | MOHSATHMA
(dbyHIaMEeHTaJI | 3aKOHOB XMMHH C 3aKOHOB XMMHH (byHIaMEHTTBHBIX
BHBIX IIOMOIIIBIO ¢ MMHHUMAaJILHOM 3aKOHOB XHUMHH.
3aKOHOB MpenoIaBaTes. ITOMOIIILIO Br1BOIBI
XHAMUH. 3anuceBacT (HABOIAIIIUMH c(hopMyTUPOBAHBI
MOHSATHUS C OTIOPOH BOIIPOCAMH ). BEPHO H B IMOJTHOM
Ha [1a0JI0H. 3amnuceIBaeT o0BeMe.
MMOHSATHS
CaMOCTOSTEIIBHO.
Hemonctpup | JleMoHcTpupyeT JleMoHCTpHUpYET CamocTosTeIbHO
yeT MIPUMEHHUMOCTbD B MIPUMEHUMOCTHB JEMOHCTPHUPYET
NPUMEHUMOC | Y4EOHOM mporiecce | yaeOHOM Mmpolecce | MPUMEHUMOCTH B
Th B Y4€OHOM | XUMHUYECKHUX XAUMHYECKUX y4eOHOM TIporiecce
nporecce MOHSTUI MOHATUI XAMUYECKUX
XUMUYECKUX | PyHIaMEHTANbHBIX | (YHIAMEHTAIBHBIX | TIOHATHI
ITOHSATHHN 3aKOHOB XMMHH 3aKOHOB XUMHU byHIaMEHTAIBHBIX
dbyHIaMEeHTaN | C TOMOIIBIO ¢ MMHHAMAaJIbLHOM 3aKOHOB XHMHH.
BHBIX MIPEno/IaBaTesl. IIOMOIIILIO BriBOIEI
3aKOHOB 3amuceIBaeT (HABOASIIIMMHU chopmMyITMpOBaHbI
XHAMUH. MIOHSTHUSA C OTIOPOM BOIIPOCAMM). BEPHO U B MOJTHOM
Ha 11a0JI0H. 3anuceIBacT o0beMe.
MTOHSITHS
CaMOCTOSTEIBHO.

3.2 ITpuBoauT Onpenenser Onpenenser CaMOCTOSTENBEHO
pUMEpPHI CYILIIHOCTh U CYIIIHOCTh U omnpenenser
kiaccudukai | 0COOCHHOCTH 0COOEHHOCTH CYIIIHOCTb U
15041 OCHOBHEIX OCHOBHEIX OCOOCHHOCTH
dbyHnamenTan | pyHaaMeHTAIbHBIX | (DYyHIaMEHTAIbHBIX | OCHOBHBIX
BHBIX 3aKOHOB XHMUH, 3aKOHOB XHMUHC byHIaMEHTATBHBIX
3aKOHOB TPaHMIIBI UX MHHHAMAaJIbHOMN 3aKOHOB XHMHUH.
XUMUH. JIIEUCTBUS C IIOMOIIBIO BriBoabl




MTOMOIIIBIO (HaBOASIIIMMU c(hopMyIIUPOBAHBI
MPEno/1aBaTeis. BOIIPOCAMH). BEPHO U B MIOJTHOM
3anuceiBaeT 3anuceIBaeT obbeme.
MIOHSTHUSA C OTIOPO TIOHSATHUSA
Ha I11a0JI0H. CaMOCTOSITENILHO.
Crpour [Iepeuncser [Iepeuncisaer [onmpobuo
HEOOXOJUMBI | OCOOCHHOCTH 0COOEHHOCTH MEPEYUCIISIET
e rpadu4ecKux rpadu4ecKux cnenupuvecKue
rpaduyueckue | 3aBUCUMOCTEH Ha 3aBHCHMOCTEH Ha 0COOCHHOCTH
3aBUCUMOCTH | OCHOBE OCHOBE rpaduuecKkux
Ha OCHOBE dbyHIaMeHTaNnbHbIX | (yHAaMEHTaJIbHBIX | 3aBUCHMOCTEH Ha
dyHIaMEHTaI | 3aKOHOB 3aKOHOB OCHOBE
BHBIX XUMHH.3aNUChIBa€T | XUMUU.3aMUChIBaeT | (PyHIaMEHTAIbHBIX
3aKOHOB MIOHSTHUSA C OTIOPOM TIOHSTHUSA 3aKOHOB
XUMUH. Ha 111a0JI0H. CaMOCTOSITENIbHO. xumun. BeiBobI
chOpMyITHPOBAHEI
BEPHO U B MOJHOM
o0Beme.
dopmupyer IloscHseT BEIBOABI IloscHseT BEIBOOBI [Toapo6HO
BBIBOJIBI 110 0 pe3yJbTaTaM 0 pe3yJbTaTaM MOSICHSIET BBIBOJIBI
pe3ynbTaTaM | U3Y4YCHHUS W3YYEHHUS 1o pe3yJibTaTaM
U3y4YeHUs (byHIaMEHTANBHBIX | QYyHZAMEHTAIBHBIX | HU3YYCHHS
dbyHIaMeHTan | 3aKOHOB XUMUHU. 3aKOHOB XUMUHU. byHIaMeHTaIbHBIX
bHBIX 3anuceIBaeT 3anuceIBacT 3aKOHOB XHMUHU.
3aKOHOB MIOHSTHSI C OTIOPOH MOHSITHSA BriBoib1
XUMUHU. Ha 11a0JI0H. CaMOCTOSTEIBHO. c(hopMyIIUPOBAHBI
BEPHO U B MOJHOM
o0Beme.
V.1 PacckazbiBae | [lepeunciser dopmyupyer OObsicHseT
TH CYIIIHOCTh CYIIIHOCTh CaMOCTOSITEJIBHO U
00BsICHSIET byHIaMeHTaNnbHbIX | (pyHAAMEHTaJIbHBIX | C IPUMEpPaMH
CYIIIHOCTh 3aKOHOB XUMUH. 3aKOHOB XUMHH C CYIIIHOCTh
dynnamentan | ChopmynupoBana MUHUMAaIbHOU byHIaMeHTaIbHBIX
BHBIX Y4acTh BBIBOJIOB. MTOMOIIIBIO 3aKOHOB XHMUH.
3aKOHOB (HaBOAAIIMMH Heobxonumeie
XUMMHU. BOIIPOCAMM). TaOJIMYHbIC
BriBonibl JTaHHbIC U
cOpMyITHPOBAHBI rpaduveckue
BEPHO U B TIOJTHOM 3aBUCHUMOCTHU
oObeme. IOCTPOCHBI BEPHO.
OO®bsicHsieT Wznaraer cymHocts | Pacmmpenno C nmpumepamu u
CYILIHOCTD (byHIaMEHTaNbHBIX | OOBSICHSET CaMOCTOSITENILHO
dyHIaMeHTaNI | 3aKOHOB XUMUHU. CYIIIHOCTh O0OBSCHSIET
BHBIX CdopmynupoBana (GyHIaMEHTAIBHBIX | CYHIHOCTD
3aKOHOB Y4acTh BBIBOJIOB. 3aKOHOB XUMHH. byHIaMEHTATBHBIX
XUMUH. BriBoib1 3aKOHOB XMMHHU.
chOopMyITUPOBAHBI Heobxonumele




BepHO " B IIOJTHOM
o0BeMe.

TaOIMYHbIC
JaHHBIC U
rpadguveckue
3aBUCHMOCTH
MOCTPOCHBI BEPHO.

PacckaspiBae | PacckasbiBaeT u Wznaraer u AprymMeHTHpOBaHH
TH OOBSICHSIET OOBSICHSIET 0 paccKa3bIBaeT
00BsICHSIET CYLIHOCTh CYLIHOCTh HOOBSICHSIET
CYITHOCTB dbyHIaMEHTANBHBIX | (QyHIAMEHTaIBHBIX | CYIIHOCTH
dbyHIaMeHTan | 3aKOHOB XUMUHU. 3aKOHOB XUMHHU. byHIaMeHTaIbHBIX
BHBIX Chopmymnuposana BriBo1BI 3aKOHOB XHMHH.
3aKOHOB 4acTh BBIBOJIOB. chopMyITUPOBAHbI Heobxonumeie
XUMUH. BEPHO U B TIOJTHOM TaOJIMYHBIC
o0Beme. JTaHHbIC U
rpaduveckue
3aBUCHUMOCTHU
IIOCTPOCHBI BEPHO.
V3 ®opmupyer | Uzmaraer O060CHOBBIBaET C npumepamu u
BBIBO/IBI 110 B3aMMOCBSI3U MEXKY | pe3yJIbTaThl CaMOCTOSITENILHO
pe3ylbTataM | XUMHYCCKHMH BEISIBJICHHS OOBSICHSIET
BBISIBJIICHUS SIBIICHUSIMU U B3aMMOCBSI3U MKy | CYIIHOCTb
B3aMMOCBSI3M | TIPOLIECCAMHU. XUMHYECKHUMH B3aMMOCBSI3 U
MEXIY CdopmynupoBana SIBIICHUSIMU U MEXIY
XUMHUYECKHM | 9aCTh BBIBOJIOB. MIPOIIECCAMH. XUMHUYECKHUMH
U SIBJICHUSIMU BriBoib1 SBIICHUSIMU U
u chopMyITUPOBAHEI npoueccamu. Heo0x
MPOLIECCAMH. BEPHO U B TIOJHOM OJIUMBIE
o0beme. TaOJIMYHBIC
TaHHBIC U
rpaduveckue
3aBUCHUMOCTH
IIOCTPOCHBI BEPHO.
[TIpuBoaut HaseiBaer PacckasbiBaer o Xapakrepusyet
IPUMEPHI 0COOCHHOCTH MTOPSIJIKE BBISIBJICHUST | CAMOCTOSITEIIEHO H
BBISIBJIICHUS BBISIBJICHUS B3aMMOCBS3U MEXKIY | C IPUMEPAMHUITYTH
B3aMIMOCBSI3M | B3AUMOCBSI3H MEXKIY | XUMHUYCCKHUMH BBISIBJIICHUS
MEXIY XUMHYECKUMHU SIBIICHUSIMU U B3aMMOCBSI3H
XUMHUYECKHM | SIBICHUSIMH H nporeccamu.BeiBog | Mexy
u sBineHussMu | mporieccamu.CpopM | bl chopMyTHpOBaHbl | XUMHUECKUMHU

u
ImpoueccaMu.

yJIMpOBaHa 4acTh
BBIBOJIOB.

BEPHO U B TIOJTHOM
o0beMe.

SIBIICHUSIMU U
nporeccamu. Heoox
OJIUMBIC
TaOJIMYHbBIC

JTaHHBIC U
rpadgudeckue
3aBUCHMOCTH
IOCTPOCHBI BEPHO.

dopmupyet
BBIBOJIBI 110
pe3yJibTaTamM

IHosicusteT
cenuuKy
BBISIBIICHUS

Pacmmpenno
00BsICHIET
CYITHOCTh

AprymMeHTHpOBaHH
0 U C IpUMepaMu
pacckas3blBaeT




BBISIBIICHUS B3aMMOCBSI3U MEXKIy | BBISIBJICHUS ope3yJbTaTax
B3aUMOCBSI3M | XUMHUYECKUMHU B3aMMOCBSI3U MEXKy | BBISBICHUS
MEXITY SIBIICHUSIMU U XUMHYECKUMHU B3aMMOCBSI3H
XuUMH4YecKHM | mpoueccamu.ChopM | SBICHUSIMU U MEXTY
U SIBJICHUSIMH | YIHMPOBAHA 4acTh npoueccamMu.BeiBog | XUMHUECKUMHU
u BBIBOJIOB. bI COOPMYITHPOBAHBI | SBJICHUSMU H
MPOLIECCAMH. BEPHO U B TIOJTHOM MPOLIECCAMH.

o0beme. Heo6xoanmeie
TabJInYHbIC
JTAaHHBIE U
rpadguveckue
3aBHCUMOCTH
MIOCTPOEHBI BEPHO.

B.1 Hemonctpup | Jomyckaer ommOku | JleMoHCTpUpyeT He nonyckaer
yer MIPHU IEMOHCTPAIMK | IPOBE/ICHUE OIIMOOK MPHU
NPaBUIBHBIA | OCHOBHBIX M3yYCHUS U3JI0KEHUHT
MOPSATIOK (GbyHIaMEHTaIbHBIX | OCHOBHBIX OCHOBHBIX
NPUMEHEHHSI | 3aKOHOB XHMMHH. byHIaMEHTANBHBIX | (GyHIAMEHTAIbHBIX
OCHOBHBIX CdopmynupoBana 3aKOHOB XMMHH C 3aKOHOB XMMHHU.
(dyHIaMeHTall | 9acTh BHIBO/IOB. HapyIICHUSIMH. Heo6xonumeie
BHBIX BriBosib1 TaOJINYHbIC
3aKOHOB cOpMyITHPOBaHBI JTAaHHBIE U
XUMUH. BEPHO U B TIOJTHOM rpaduueckue

o0beme. 3aBHCUMOCTH
MIOCTPOEHBI BEPHO.
Cobmromaer PacckasbiBaer o [Tosicuser C npumepamu u
JOTUYHOCTh | TIOPSJKE U3yUEHUs cenuuKy CaMOCTOSITENILHO
npu OCHOBHBIX OCHOBHBIX OOBSICHSET
dbopMynupoB | pyHIAMEHTANBHBIX | (DYyHIAMEHTAIbHBIX | CYHIHOCTb
aHUH 3aKOHOB XMMHUHU. 3aKOHOB XMMHHU. OCHOBHBIX
OCHOBHBIX CdopmynupoBana BriBoib1 byHIaMeHTaIbHBIX
(dyHIaMeHTall | 9acTh BBIBOJIOB. c(OpMyITHPOBaHBI 3aKOHOB XMMHHU.
BHBIX BEPHO U B TIOJTHOM Heobxonumeie
3aKOHOB o0beme. TaOJIMYHBIC
XUMUH. TaHHbIC U
rpaduveckue
3aBUCHUMOCTH
IIOCTPOCHBI BEPHO.
Hemonctpup | I[Ipu 3anucu HNwmeercst ogHa He nonyckaer
yer pe3ynbTaToB omuOKa Mpy 3alyCh | OIIKUOOK MPU
NPaBUJIBHBIN | H3yYCHUS pe3yIbTaToB JIeMOHCTpAIuU
MOPSAIOK OCHOBHBIX M3YYEHHSI OCHOBHBIX | OCHOBHBIX
U3YyYEHUS byHIaMeHTaNbHBIX | pyHIaMEHTaIbHBIX | (PyHIZaMEHTAIbHBIX
OCHOBHBIX 3aKOHOB XUMHH 3aKOHOB XMMHH. 3aKOHOB XMMHHU.
dyHIaMEHTaNl | UMEET HECKOIIBKO BeiBobI Heobxonumeie
bHBIX OIHOOK. chopMyITUPOBAHbI TaOJIMYHbBIC
3aKOHOB CdhopmynmpoBana BEPHO U B TIOJTHOM JTAaHHBIE U
XUMUH. 4acTh BBIBOJIOB. o0Beme. rpaduueckue

3aBUCHMOCTH




IMOCTPOCHBI BEPHO.

B.2

Coznaér Honyckaet ommbku | Jlomyckaet He Ooniee | He nomyckaer
YCJIOBUS B B METOJ[aX HAYYHOTO | OJTHOM OIIMOKHU B OIIMOOK B METOIaX
oOpasoBareinb | OIUCaHUs METOAaX Hay4HOro Hay4HOI'O OIMCaHHUS
HOM cpene XHUMHYICCKHX OIIHCaHUS XHUMUYCCKHX
IS MMOHATUM, IBJICHUNA U | XUMHYECKUX MMOHATHH, IBJICHUI
MOHUMAaHUS MPOLIECCOB, MOHATHUH, SIBIICHUI U | U IPOLECCOB,
METOJIOB M3y4aeMbIX XUMHUEH, | MPOLECCOB, M3y4aeMbIX
HAYYHOTO Ha3bIBACT UX C M3y4aeMbIX XUMHEH, | XUMHEUN.BbIBOIbI
OITHMCaHUS IIOMOIIIBIO Ha3bIBACT MX C chopMyIUPOBAHbI
XMMHYECKUX | MIPENOAABaTelis,3any | HaBOAAIUMU BEPHO U B MOJIHOM
TTOHATHH, CBIBA€T C OMOPOM HA | BOMPOCAMH, o0BeMe.
SIBIICHUI U ma0JIoH. 3aIHChIBACT
MPOIECCOB, CaMOCTOSITENILHO.
M3y4aeMbIX
XHMHEH.
IIpumensier [Ipu 3anucu Nmeercsa oqna C npumepamu u
METO/IBI JIOITYCKAaeT OMIMOKN | OIIMOKA IMPH 3aITUCH | CAMOCTOSTEIHHO
Hay4HOI'0 B METOJaX HAYYHOr0 | METOJIOB HAy4YHOI'O 00BACHIET METOIBI
OITHCAaHUS OITMCAHUS OITMCaHUS HAay4YHOTO OIMCAHUS
XHMHYCECKHX | XUMHYECKUX XHUMHYECKHX XHUMHYECKHUX
MMOHSATHUH, MMOHATUM, IBJICHUN M | IIOHATHUMN, SBIICHUN U | MOHIATUM, IBICHUN
SIBJICHUH U MPOIIECCOB, MPOIIECCOB, Y TIPOIECCOB,
MPOLECCOB, M3yYaeMbIX XUMHUEH, | U3y4a€MbIX XUMHUEH. | U3y4aeMbIX
M3y4aeMbIX Ha3bIBACT MX C Ha3zwiBaer ¢ XHUMHEH.
XUMHEMN. IIOMOIIBIO HaBOISIIUMHA BriBoabl
MpernojiaBaTesis,3any | BOIpocamu, chopMyIUPOBAHbI
CBIBA€T C OMOPOM HA | 3aMKCHIBAET BEPHO U B MOJIHOM
11a0JIoH. CaMOCTOSTEIBHO. o0BeMe.
Omnpenensierm | Jlonyckaer ommOku | [losicasieT ApryMeHTHpPOBaHH
€TOIbI B METOJIaX HAYYHOTO | crieuuduKy 0 ¥ C IpuMepaMu
HAay4YHOTO OITMCAHUS OCHOBHBIX METOJOB | PaCCKa3bIBAET O
OITMCaHUS XHUMHYCSCKHX Hay4HOI'O ONMCAaHUSA | METOJAaX HAy4YHOI'O
XAMUYCCKHX | MOHATHH, ABJICHUM U | XUMHUYCCKUX OITHCAHUS
TTOHATHH, MPOIIECCOB, MOHATUH, IBJICHUH U | XUMHYECKUX
SIBIICHUI U M3y4aeMbIX XUMHUEN. | IIPOLIECCOB, MMOHATHUH, SIBIICHHUI
MPOIECCOB, Ha3zwiBaer ux ¢ M3y4aeMbIX XUMUEH. | U IPOLIECCOB,
M3y4aeMbIX IIOMOIIBIO Ha3zsiBaer ux ¢ M3y4aeMbIX
XHUMHEH. MpernojiaBaTesis,3any | HaBOAAIUMU XuMHEH. BEIBOIBI
CBIBA€T C OMOPOM HA | BONPOCAMH, c(hOopMyIIUPOBAHBI
11a0JI0H. 3aIMChIBAET BEPHO U B MOJIHOM

CaMOCTOATCIIBHO.

o0beme.
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