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PABOYAS ITPOTPAMMA JUCIHHAIIVINHBI COCTABJIEHA HA OCHOBAHUMA:

-®I'OC BO mo HampaBieHuro mnoarotoBku 36.03.01 BerepuHapHO-caHuTapHas 3KCIIEPTH3A
YTBEPXKIEHHOro npukazoM MuroOpHAayku P® Ne 939 ot «19» centsabps 2017 r. (3aperucTpupoOBaHO
MunucrepctsoM foctunuu Poccuiickoit @enepamuu «11» oktabps 2017 r., perucTpanuoHHEI Ne
48500);

- OCHOBHO# mpodeccHOoHaNBHON 00pa30BaTeNbHON IPOrpaMMEI TI0 HAIPABJIEHHIO IIOATOTOBKH 36.03.01
BetepunapHO-caHUTapHAs SKCIEPTU3A;

PAZPABOTYMKM: - nonenT xadenps! xumun uMmenu npodeccopor C.U. Adonckoro, A.I'. Manaxosa
OI'BOY BO «MI'’ABMub — MBA umenu K.M. Cxpsbunay, k.x.H. O.A. Cokonosa
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PABOYASI ITIPOT'PAMMA JUCIIMITVIMHBI PACCMOTPEHA U OMOBPEHA:

- Ha 3acefanuu Kadenpsl xumun uMeHn npodeccopor C.M. Adonrckoro, A.I'. Manaxosa
ITpotokon 3acemanus Ne 43 ot « 21 » utoHA 2023 1.

I0.H. BiaoxuH
(DHO)

3apemyromuii kageapoit

(Oonxcnocms)

- Ha 3acefanuy YueOHO-MEeTOIMYECKON KOMUCCHU (paKyIbTeTa BEeTepUHAPHOH MEIULIUHEL
ITpotoxoin 3acemanus Ne 10 ot «_ 23 » _ mioms 2023 r.

Ipencenatens KOMHCCHHA : =% H.A. CnecapeHko

(OonxcrHocms) (noonucs, dama) (QHO)



COI'/TACOBAHO:
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(Oonxcnocmy)

PykoBogurens cektopa
OpTaHHU3aLHH yueGHOro
npouecca YMY

(Oonxcrocms)

Hexan dakynerera
BETEPUHAPHOH MEIUIIUHEI

(Oonsicnocms)

Jupextop 6ubaroTeKH

(Oonscrocms)

e C.A. 3axapoBa

(noonucse, dama) (DHO)
975 j_/'«’:/:l /i //L - 1O.I1. Xaposa
/
(nodnucw, 0ama) . (QHO)
s ILH. A6pamos
)
(nooniits, dama) (OHO)

H.A. MockBuTHHA

(noon .b,,a\ama) (PHO)



1. IEPEYEHDb COKPAIIIEHU, HCIIOJIb3YEMBIX B TEKCTE PABOYE ITIPOT'PAMMEI
JAUCHUITJINHBI

1. OIIOII - ocroBHAs IpodeccHoHaNBHAS 00pa3oBaTeIbHAS IPOrpaMMa

2. VK — yHuBepcanpHas KOMIIETEHIHI

3. OIIK — obmenpodeccronambHast KOMIETEHITUS

4. IIK — mpodeccroHanbHas KOMIIETSHITUS

5. 3.e. — 3aueTHAs €OUHUIIA

6. ®I'OC BO — denepanbHblii rocyIapCTBEHHBIH 00pa30BaTebHbIA CTAHAAPT BEICIIETO
o0pazoBaHuUs

7. PIIJT — pabo4as mporpaMma JTUCIIHTLIHBI

8. ®OC — (hoH] OIIEHOTIHBIX CPENICTB

9. CP — camocTosTenpHas paboTa

2. OCHOBHAS XAPAKTEPUCTHUKA JUCIHHUIIINHBI

I{eny OCBOCHHUS TUCITUILIHHBL:

- opmupoBanue y o0ydaromuxcs 0a30BEIX 3HAHWH MO O0ILIEH ¥ HEOPraHMIECKOW XUMUH, KOTOPBIHA
crocoOCTBOBAJI OBl YCBOCHUIO IPODIITHUPYIOMINX TUCIHILINH, o0eceunBan Obl IOHUMAHNE U OCBOCHHE
METOJZIOB aHalIM3a W 3aKjaaplBal Obl OashC UL MOCIENYIOMEeH  ONEHKH MOp(OoGdYHKIMOHAIBHEIX,
(GU3HONOrUYECKUX COCTOSHUM W IaTONOTHYECKHAX TPOIIECCOB B OPraHU3ME JKMBOTHOTO IIPH DPEIIEHHH
IpoheCCHOHANBHBIX 3a/1a4;

- IIpUBUTh HABBIKM IUIAHUPOBAHMS W BBLIIONHEHHWS OCHOBHBIX OIEpalliil IpH IIPOBEICHUU
XUMHUYECKOT0 SKCIIEPUMEHTa, B TOM UHUCIIC aHATHTHYECKOTO;

- JlaTb CTyAEHTaM OIpPENENEHHBIM MHHUMYM 3HAHWH 110 aHAIATHIESCKOM XUMHU, KOTOPBIHA
crnoco6cTBOBAT OBl YCBOCHHUIO MPOGITHPYIOMIKAX TUCIIHAILIHH, 00ecneunBal Obl MOHUMAHHE W OCBOCHHE
METOMIOB aHaJIu3a ¥ 3aKJIaAbIBal ObI 6a3uc TSI MOCIeAYIOEel MPakTHIeCKOH paboTsr;

- IPHUBUTH HABHIKH BBIIOJIHEHUS OCHOBHBIX OIEPAIUi TPH MPOBEACHUM Pa3IMYHBIX BHIOB aHAIA3a
1 00yunTh npaBmwiaMm 00pabOTKH UX Pe3yIbTATOB.

3aiagamMyl TACIUILTAHEL ABJISFOTCS:

- obmeoOpa3zoBaTenbHas 3afada 3aKIIOYaeTCS B TOM, YTOOBI [JaTh OOYYAIOIMMCS 3HAHHUSA II0
TEOPETUYECKUM OCHOBaM HEOPraHWYECKOW XWMHU M CBOMCTBAM Ba)KHEHIMHX OHOTEHHBIX M TOKCHIHBIX
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU IPOCTHIX W CIOKHBIX HEOPraHWYECKHX BEINECTB, & TaKiKe
TEOPETUYECKUM OCHOBAM aHATUTHYCCKON XHMHUH;

- IIPUKJIAHAs 3ajlada OCBEIaeT BOIPOCHI, Kacalonuecs 00yUIeHHsI OCHOBaM COBPEMEHHBIX METOI0OB
XUMUYECKOTO M (HU3MKO-XMMHYECKOTO aHaiu3a ¥ paboTe HA COBPEMEHHOM AHAJIUTHYECKOM
000pyZoBaHUY, YTO 3aKIagbIBaeT 0a3y I MIOCIEIYIOMEro PEIICHUS IPAaKTHISCKAX 3a1ad, CBSI3aHHBIX C
OLIeHKOH MOP(YOPYHKIMOHATBHBIX ¥ HU3HOTOTHISCKUAX COCTOSHUMN )KHBOTHOTO OPraHU3Ma;

- crenyanbHas 3ajada COCTOUT B Pa3BUTHUH Yy OOYYarOIMUXCs JIOTHYSCKOTO MBIIUICHUS W YMEHUS
CaMOCTOSATENBHO IIJIAHUPOBATh U IPOBOJIUTE SKCIIEPHMEHT.

3. INTAHUPYEMBIE PE3YJ/IbTATBI OBYYEHUSA 1O NUCIHUIIIMHE, COOTHECEHHBIE
C INTAHMPYEMBIMH PE3YJIBTATAMH OCBOEHHS OBPA30OBATEJIbBHOU
INPOI'PAMMBI

IIponiecc wm3ydenus pucnumiwHbl «OOmas, HEOpPraHWYecKas ¥ aHAIUTHYCCKAS XUMESI»
HalpaBieH Ha (OpMHUpPOBAHHE H DPa3BHTHE CIEAYIOMMX KommereHiwid, cormacao ®I'OC BO mo
HanpasieHnro noarotosku 36.03.01 BerepunapHo-canutapHas SKCIepTH3a:

VK-1, OIIK-4

[Inanupyemble pe3ynbTaThl OO0yuUeHUs [0 JUCHUIUIMHE (MOMIYJIO), COOTHECEHHBIE C
UHIUKaTOPaMU TOCTUKEHMS KOMITETEHITAH:



Kon n HaumeHOBaHue
KOMIETEHLIHH

Kon n HauMeHOBaHHe HHOIUKATOPA
AocTvxenns komnereHuud (MIK)

Pe3ysabTaTbl 06y4YeHHUs 10 AUCUUIIHHE

YK-1. Criocoben
OCYLIECTBIATH TIOUCK,
KPUTHYECKAN aHANU3 U
CHHTE3 HH(OPMALIHH,
MIPAMEHSTh CHCTEMHEIH
MOTXOM JJTS peLIeHHS
TIOCTARMEHHRTX 33044

W -1yx.; 3HaTh: METOIBI KPUTHIESCKOTO

aHajlvu3a ¥ OLCHKHA COBPEMECHHBIX
Hay4YHBIX JOCTUAKCHUHN; OCHOBHBIE
IPUHLUIBL KPUTHYECKOrO aHaIu3a.

3HaTh: OCHOBHBIE ECTECTBEHHOHAYIHEIC
3aKOHBI, 33KOHOMEDHOCTH Pa3BUTHSL

HEOPraHUYeCKOM XUMUH, METOIbI aHANU3a
TIOJTYYEHHBIX PE3YJIETATOR, B TOM YHCIIE C
UCI107B30BAHIEM IIPOTPAMMHOTO 06eCIeIeHHUs
JULS IpoBenieHus HUudporoit oGpaboTki
HOJTy4€HHBIX JAHHBIX; HOPMEBI TEXHUKA
6e30MacHOCTH, METOMBI OLIEHKH COBPEMEHHBIX
HAYYHEIX JOCTHKESHUN.

U-2yg. YMETE: MOMy4aTh HOBEIG
3HaHW4A Ha OCHOBE aHANU3a, CUHTE3a U
Ip.; cobuparh U 0600111aTh JaHHEIE TI0
aKTyaJbHBIM Hay4HEIM IpoGneMam,
OTHOCSLLMMCS K IPOdeCCHOHATBHOM
o0TacTH; OCYLIECTRITSTE TOUCK
UH)OPMALUA U PEIICHUH Ha 0CHOBE
JNEACTBUH, IKCIIEPUMEHTA, OITRITA,
UHDOPMALHOHHO-KOMMYHUKATUBHEIX
TEXHOIOT UM,

VMeETh: UCIONE30BATh OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHRIX NUCIIUIIIMH,
OCYLIECTBISTH OUCK, KPUTHYSCKUM aHATH3 U
CHHTE3 HH(OPMAlUK, IPUMEHSTH CUCTEMHBIN
HOIXOX sl PEIISHUS [TOCTARTEHHRIX 3214y,
cobupars 1 060611aTE JaHHEIE 110 AKTYaTbHBM
Hay4HBIM NIPoBIeMaM, OTHOCSIIMMCS K
001aCTU BETEPUHAPHY; OCYIIECTRIATE TIOMCK
nHGOPMAlMH U peLIeHUH Ha OCHOBE JACHCTBHH,
3KCIIEPUMEHTa, HHPOPMAITHOHHO-
KOMMYHHMKATUBHBIX TEXHOMOTUH (IIPOTPaMMEI
MOZETHUPOBAHIS XUMUIECKHUK IKCTIEPHMEHTOB,
¢ poBoit 06paboTKy MOMy4SHHEIX TAHHEIX)

WU -3yg.1 Bnaners: uccnemosanueM
npoGneMs! podeccHoHaNbHO N
JeSTENPHOCTH C IPUMEHEHUEM

aHaIMi3a, CUHTE3a U IPYTHX METOI0B

MHTENNEKTYalbHON e TeIbHOCTH, B

TOM YHCIE C IPUMEHEHUEM
UHPOPMAMOHHO-KOMMYHUKATHBHEIX
TeXHOJIOTHH; BEISIBICHUEM ITpoOIeM U
HCIIONB30BAHUEM aIEKBATHEIX METOI0B
JUTS MX DELIECHHS; IEMOHCTPUPOBAHIEM
OLIGHOYHBIX CY)KIEHUH B pelLcHUU
Mpo6IeMHETX PO ecCUOHATEHRIX

CHTyal .

Brnanets: MeTonamu Ge3onacHOro oGpalieHus ¢
XMMHYECKUMH MATEPHATAMH C YYeTOM UX
OHU3UIECKUX Y XUMUYECKUX CBOUCTB; METOIAMH
CHCTEMHOIO ITOAX0a C IPHMEHEHHEM aHATN3a,
CUHTE3a M IPYTUX METOJ0B HHTCIEKTyaTbHON
JeSATEILHOCTH IS BRISSBIICHMS U PELISHHS
npo0GIeM B podiecCHOHATbHOM 06nacTH.

OIIK-4. CniocoGen
0GOCHOBRIBATE U
PEATU30BRIBATD B

npodeccuoHanpHOM

JeSTeNBHOCTH
COBPEMEHHEIE TEXHONOTUH
C HUCIIONE30BAHUEM

nipubopHO-

HHCTPYMEHTATEHOM 6335l U
HCIIONB30BaThH OCHOBHEIE

€CTECCIBCHHEIE,

6HOOTHUECKUE U

npodeccHOHANBHEIC
TIOHSITHS, & TAKKS METOIBI
[IPH PeLICHUH
00menpodieCCHOHATEHEIX
3amad

WU -10opy 4 3HaTh TEXHAIECKHE
BO3MOKHOCTH COBPEMEHHOI'0
CTELMATM3UPOBAHHOIO 000PYIOBaHNS,
METONBI PELIEHNS 3a1ay
npodecCHOHANBHON NESTENEHOCTH.

3HaTh: TEXHUYECKUE BOSMOKHOCTH M
IPHHIMNEL paGoTEl COBPEMEHHOTO
XUMIHYECKOro 0G0pyAOBaHNS; OCHOBHBIE
METOJIBI, CIOCOGEI ¥ CPEACTBA MONYYCHHS 1
06paloTKy 3KCIIEPUMEHTANBHEIX JaHHbIX;
HOPMBI HHOpMALMOHHOR 6€30acHOCTH B
HpodecCHOHANBHOM NESTeTFHOCTH.

WU-20pk.4 YMET IPUMEHATE
COBPEMEHHEIE TEXHOIOTMH, BKITIOYas
I pOBEIe, U METOJTRl UCCIEIOBAHUI B
npodeccHOHATEHOM NeATSTBHOCTH,
HHTEPIPETUPOBATH MTOMYUIECHHEIE
PE3YNBTATEL

YMeTh: HCIIONME30BaTh Ga30BEIE XMMHUYECKHC
3HAHUA TIPH TAHUPOBAHWH U BEITIOTHEHAN
UCCIIETIOBAHUN B 061acTH BETEPUHAPHH,
UHTEPIPETANUH Pe3yIbTATOB; IPUMEHITH

COBPEMEHHRIE KOMIIBIOTEPHEIC TEXHOJIOTHI
(undporoit 06paboTKU IAHHEIX, TEKCTOBOM,
rpadudeckol, yucnoBoit HHHOPMaIHH, CETEBEIE
Y MyJBTUMENNA TEXHONOTUH) B y4eOHOU 1
HAy9JHO-HUCCNIET0BATENBCKOM NesSTEMEHOCTH.

W -30mk.4 Braners nHarbikaMu paGoThl
CO CTIELMANU3UPOBAHHEIM
060pyIOBAHUEM IJIS PEATTU3ALIMH
TOCTARNEHHBIX 3371249 MIPU IPOREICHUHI
HCCIeIOBAHMM U pa3paloTke HOBEIX
TEXHONOIUH, B TOM YHCIIE NUDPOBEIX.

Bnaners: IpreMaMy PELLCHNS OCHOBHEIX 3a1ad,
TUITUYHBIX [T €CTECTBEHHOHAYYHBIX
JIUICLUTUIMH; METOJIaMH TEOPETHUECKOI0 U
3KCIEPUMEHTANBHOTO HCCIIGTOBAHNS;
HABRIKAMH IIPUMEHEHHS CEPUMHOTO HAYIHOTO
oGopynoBaHuS.




4. MECTO JUCIUIIVINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Hucnummna «O0Imas, HeopraHudeckas U aHATATHYESCKAs XHUMHUSI» OTHOCUTCS K 00sg3aTebHON
YacTH IUKIIa Juciuume ydebHoro miaHa OIIOIT o mampasnenuto moarotoBku 36.03.01 Betepunapro-
CaHUTapHas SKcIlepTu3a (ypoBEeHb OakanaBpHaTa) U SBIISIETCS 0043aTeIbHOM I OCBOSHUS

- 110 04HOH opme 0OyueHus B 1 ceMecTpe;

- II0 O4YHO0-3a04HOU popme oOyueHus B 1 cemectpe.

HOCHGZ{YIOII[I/IC JUCIHHUITITMHBI:

e «Oprannueckas, GU3WUECKAT U KOJUTOWTHAS XHUMUS»,
o «buoxumMusI».

5. ObBEM JUCIIUIIJIMHBI

O6muit 00BeM TUCIUINTAHBI COCTABISLET 4 3aUeTHEIE eAMHUIL], 144 gaca.

Ounas ¢popma o0yuenus

B yeehnat pafors Bcero, OuHas Gopma o6ydeHHS
Tac. ceMecTp

O6mmnii 00beM IMCUNIIJIHHBI 144 1
KonrakTHas pa6oTa (ayauTopHast): 74,65 74,65
JEKIIA 36 36
3aHATHA CEMUHAPCKOTO THIA, B TOM 9HCTE: 36 36
CEMUHAPHI - -
KOJUTOKBHYMBI - -
[IPaKTUYIECKUE 3aHATHS 18 18
TIPAaKTHKYMBI - -
nabopaTopHbIe paboTE 18 18
IpyTHE BUIBI KOHTAKTHOU paboThI 2,65 2,65
KonrakTHast pa6oTa (BHeayAuTOpHAasI) : - -
CamocTtosiTeIbHasi paboTa 00y4yaloUIUXCs: 60,35 60,35
W3yYCHHE TEOPETUIECKOro Kypca - -
BBITIONIHEHKE NJoMammHuX 3aaanui (PI'P, pemenue 3anay, - ) -
pedepar, scce u Ipyroe)
KypCOBOE IIPOSKTUPOBAHUE - -
JIpyTHe BUABI CAMOCTOATENbHOU paboTsl 60,35 60,35
ITpomexkyTo4yHas aTTecTanus: 9 9
3a4eT - -
3K3aMeH 9 9
IpyTHe BUBI IIPOMEKYTOTHOM aTTecTalum - -

OuHo-3a049Has dopma oOydenus

By yueBni paliors: Bcero, QuHo-3209Has Gopma o6ydeHusT
qac. CeMecTp
O0muii 06beM JTUCHHUIIIHHBI 144 1 l ‘ ‘




KonTtakTHas pabora (aynuropHasi): 32,65 32,65
JeKIUH 8 8
3aHATHA CEMHHAPCKOTO TUIIA, B TOM YHCTIE: 22 22
CEMUHAPEI - -
KOJUIOKBUYMBI - -
MPaKTUIECKUE 3aHATUSA 12 12
IPaKTAKYMBI - -
naGopaTopHbIe paGoThI 10 10
OpYTHE BUIBI KOHTAKTHOU paboThI 2,65 2,65
KonTakTHas paGoTa (BHeayAHTOpPHAs) - -
CamocTosiTenbHasi pa6oTa 06y4armuxcs: 102,35 102,35
H3yYeHHE TeOPETUIECKOr0o Kypea - -
BBITIONTHEHKE NOMAMHKX 3ananuil (PI'P, pemenue 3amau, - -
pedepat, scce U Apyroe)

KypCOBO® IIPOSKTAPOBAHUE - -
IpyTHE BUBI CAMOCTOATEIBHON paboThI 102,35 102,35
IIpomexyTo4Hast aTTeCTAIMS: 9 9
3a4eT - -
9K3aAMEH 9 9
OpYyryue BAABL IPOMEXKYTOTHOMN aTTeCTaIH - -

S. COAEP)KAHUE JUCHUIIIWHBI

PaBI(eJILI AUCIHUIIIHNHBI:

Ounas popma oOydeHus

Ounas dopma
3aHATHS CeMHUHAaPCKOI0 THIIA,
Ne HaumenoBaHue qac.
pasaena pasmena Jlexumun, CPC, HAK
yac. CemuHapsbl IIpakTukKymsl, yac,
NnpaKkTH4YecKue | abopaTopHbIie
3aHATHUSA U Ip. pa6oThI
VK-1.1.1, VK-
1.2.1, YK-1.3.1,
1 OCHOBHEIE OIlK-4.1.1,
CTEXUOMETPUYIECKHE OIIK-4.2.1,
33aKOHBI XHUMHUH 2 2 2 25 OIIK-4.3.1
VK-1.1.1, VK-
3aKOHOMEPHOCTH 1.2.1, VK-1.3.1,
2 MPOTEKAHUA 4 2 - 5 OIIK-4.1.1,
XUMHUIECKUX PeaKIi OIIK-4.2.1,
OITK-4.3.1
VK-1.1.1, VK-
1.2.1, YK-1.3.1,
3 PactBOpHI 8 6 4 13,5 | OIIK-4.1.1,
OIlK-4.2.1,
OIIK-4.3.1




VK-1.1.1, VK-
1.2.1, VK-1.3.1,

4 geocz‘;a“ CTPOCHIE | 4 2 - 2,5 | OIK-4.1.1,
= OIK-4.2.1,
OIIK-4.3.1
OKHUCTUTETBHO- VK-1.1.1, VK-
BOCCTAaHOBUTENBLHEIE 1.2.1, VK-1.3.1,
5 peaKLun u 4 2 - 2,5 | OIIK-4.1.1,
3aKOHOMEPHOCTH  MX OIIK-4.2.1,
MIPOTEKAHUSA OIlK-4.3.1
VK-1.1.1, YK-
XuMmus ~— OHOTEHHBIX LT, F-03.1,
6 I 10 2 16 OIK-4.1.1,
B OIIK-4.2.1,
OIIK-4.3.1
VK-1.1.1, VK-
1.2.1, YK-1.3.1,
7 AHanmuTHdecKas XUMHUA 4 2 12 18,35 | OIIK-4.1.1,
OIIK-4.2.1,
OIIK-4.3.1
Hrtoro: | 36 18 18 60,35
OuHo-3a09Has popma 00yIeHHSA
OuyHo-3a04Has popMa
3aHATHS CEMHHAPCKOI0 THINA,
Ne HaumeHnoBaHue Jac.
pasnena paszesia Jlexuumn, CPC, UL
qac. CemuHapsbl IIpakTHKYMBEI, qac.
npakTHyeckue | jabopaTopHble
3aHSITHS U Ip. paboThI
VK-1.1.1, VK-
1.2.1, YK-1.3.1,
1 OcCHOBHbIE OIIK-4.1.1,
CTeXHOMETPUUECKHUE OIlK-4.2.1,
3aKOHBI XUMHUAHU 1 1 2 8 OIIK-4.3.1
VK-1.1.1, VK-
3aKOHOMEPHOCTH 1.2.1, VK-1.3.1,
2 IIPOTEKaHUA 1 2 - 10 | OIIK-4.1.1,
XAMUYECKUX peakLui OIIK-4.2.1,
OIIK-4.3.1
YK-1.1.1, VK-
1.2.1, YK-1.3.1,
3 PacTtBOpHI 2 3 2 23 OIIK-4.1.1,
OIIK-4.2.1,
OIIK-4.3.1
VK-1.1.1, VK-
4 CoctaB M CTpOeHHUE 1 5 i 14 1.2.1, YK-1.3.1,
BEIIECTBa OIIK-4.1.1,
OIlK-4.2.1,




OIlK-4.3.1
OKHCITUTENLHO- VK-1.1.1, VK-
BOCCTaHOBHTENbHEIE 1.2.1, YK-1.3.1,
peakLyu u 1 - 10 OIIK-4.1.1,
3aKOHOMEPHOCTH WX OIIK-4.2.1,
IIPOTEKAHUA OIIK-4.3.1
VK-1.1.1, VK-
XuMus ~ GUOTSHHBIX 1.2.1,¥K-1.3.1,
e 2 2 - 22 OIlK-4.1.1,
i OIlK-4.2.1,
OITK-4.3.1
VK-1.1.1, VK-
1.2.1, YK-1.3.1,
AHanuTAgeckas XUMus 1 1 6 15,35 | OIIK-4.1.1,
OIlK-4.2.1,
OIIK-4.3.1
Wtoro: 12 10 102,35
Conepmaﬂne JAACHUINIMHBLI 110 BHJAAM 3aHATHIA:
JlekunoHHbIE 3aHATHSA
O6nem, yac.
Haumenosanue
pasgena
Tema nexuun
pa3neJia AHCLHHINIHHBI 0YHO-
(mMonyas) ONHD 3204HO
OcHoBHEIE ]
) ) OCHOBHEBIE IOHATHA U CTEXHOMETPUYECKHE 3aKOHBI XUMUH.
CTEXHOMETPHUYECKHE ) ) ) o 2
OKBHUBANEHT, 3aKOH 3KBHBAJIEHTHEIX OTHOIIEHUH,
3aKOHBI XUMHUH
OCHOBBI XUMH4IECKON TEPMOTHHAMUKH. 2 2
3aKOHOMEPHOCTH
[IPOTEKAHUST
XUMHIECKHX
peaxiit
Kunerrka xuMugeckux IIPOIECCOB. Xumuueckoe PaBHOBECHEC. 2
PacTBOpEL: CIIOCOGEI IPATOTOBICHHS U BRIPAKEHHUS COCTaBA
pacTBopoB. CBo¥CTRA pa30aBIeHHBIX PACTBOPOB 2
HE3NEKTPOJIUTOB.
PactBOpEI 2
CBolicTBa pacTBOPOB CIIIBHBIX U CIABEIX 3IEKTPOIUTOB. 2




Hucconmanus Bogsl. pH pacTeopoB 2
T'unponus coneit. BythepHrle pacTBOPE! 2
COCTAB 1 CTPOGHHE Crpoenne aToMa. XAMHYIECKas CBA3b. 2
BEIIECTBA
Tepronuyeckuii 3aK0H U MEPUOIUYECKAS CHCTEMA DIIEMEHTOB. 2
OxuCITHTeNbHO- OKXUCIUTENBHO-BOCCTAHOBUTENIPHEBIE PEAKIIHN. 2
BOCCTaHOBHTEILHEIE
peakuyu 1
3aKOHOMEPHOCTH HX K )
NMpOTEKAHES OMIUIEKCHBIE COEUHEHNA.
Ar O g - T 6
. e ——— O630p XMMHUH HEKOTOPBIX OMOTCHHBIX NIEMEHTOB (METAILIOB).
JJIEMEHTO
B 0630p XUMHUM HEKOTOPBIX OMOTEHHBIX ANIEMEHTOB (HEMETAILIOB). 4
[TpexMeT U 3ama9u aHAMUTHYECKON XAMUH. OCHOBBI )
o Ka4yeCTBEHHOIO aHAJIU3a.
L XUMUSL
OCHOBBI KOJMHYECTBEHHOTO aHanm3a. TurpuMeTpus. Ousuko- 5
XUMHUYECKAE METOIBI aHAIIN3A.
3anarus CEMUHAPCKOI'0 TUIIA, IPAKTHYECCKHUE 3aHATHH
O6mbem, 1ac.
Ne HaumeHoBanue paznena
Tema 3aHATHS, KpAaTKOe coepKaHHe
pasneJsa JUCLMIIIHHBI (MOZYJIsT) 0YHO-
04HO
3204HO
Texunka 6e3011aCHOCTH B XUMHUECKOH 4
OcHOBHBIE nmaGopatopru. OCHOBHBIE KTACCHl HEOPTaHUYECKUX
1 CTEXUOMETPUIECKUE COS/TUHEHHH. 2
3aKOHBI XHMUH
OKBHUBANCHT. 3aKOH 3KBUBAJIEHTHBIX OTHOILEHWH,
XuMudeckas TepMOIMHAMAKA, DHEPIeTUKa
~ 4 O CCOBRB. < (¢
34KOHOMEPHOCTH XMMUYECKUX IIPOLIECCOB HaripasneHHe [IPOTEKaHHUA
STEI e PpeaKLui. 2
2 NPOTEKAHNSA XUMUYECKUX
SRR KuneTnka XUMUIECKUX peaklui. XuMuueckoe
paBHOBECHE.
CriocoGbl BRIpaAeHHS COCTaRa PACIBOPOB, 2
CgoiicTBa pa30aBIeHHBIX PACTBOPOB HE3NEKTPOIUTOB,
CRoiicTBa paCTBOPOB NEKTPOMUTOB. 'HAPOIU3 CONEHl, 2 3
3 PactBopsI Jucconyanys BOIEL
HonHsie paBHOBECHS B pactBopaxX. KoMmiekcHrIe
COSTIMHEHNS. 2
BydepHusie paciBopel.
Coct cCTpoe
4 ocTas u - POCHHE Crpoenune atoMa. XUMUYECKAT CBA3G. 2
BEIIECTBA
OKuUCIUTENTHHO- 2
3 BOCCTaHOBHTSITEHEIS OKHCTUTENEHO-BOCCTAHOBUTE/IBHBIE PEaKIIUH 2
PEAKLMH U
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TIPOTCKAHUA

3dKOHOMEPHOCTH UX

XWMUS HEKOTOPHIX OUOTEHHEIX 3JIEMEHTOB-

METAJIOB.
6 Xumust GUOTreHHBIX D
3MEMEHTOB
XuMUS HEKOTOPHIX OHOICHHEIX 3TeMEHTOB- 2
HEMETAIIOB,
KonudecTBeHHEIE U Ka4eCTBEHHBIE METOIEI aHATTH3A. 1
7 Ananuruueckas XHMHUsL
OcoOeHHOCTH peLiIeHns 3a1a9.
JlabopaTopHbie paGoThI
O0bem, yac.
Ne HaumeHoBanwue pasnena
Tema 3aHATHS, KPaTKOe COep/KaHHE
paszeJna AUCLMNTHHBI (MOTYJIs1)
04HO-
O04YHO
3204HO
OcHoBHEIE 2
1 CTEXHOMETPHUECKHE OmnpeneneHye MONSPHOM MAcChl 3KBHBAICHTA. 2
3aKOHBI XHMUHA
[IpuroToBIEeHUE PacTBOPOB 3aNaHHOM 2 2
KOHILIEHTPAIIUH.
3 PactropEI ’
HoHHEIe paBHOBECHS B PacIBOpax
OCHOBEBI CTaHAAPTU3ATIUE U METPOTOTUH. 2 2
IIpuroToBICHNE CTaHAAPTHBIX PACIBOPOB.
KucinorHO-0CHOBHOE TUTPOBAHHE. 2 2
Ormpenenenye aMmMuaka METoIOM 06parHOTo 2 2
TUTPOBAHHSL.
7 Ananutuyeckas xumus | OKHACTUTETRHO-BOCCTaHOBUTENEHOE TUTPOBAHUE. 2
OrmnpeneneHye akTHBHOTO XJIOPa.
KoMIiekcnMeTpuaeckoe TUTPOBAHMUE. 2
CoRMeCTHOE OIIPENeNeHUE HOHOB.
Kommnexcumerpuaeckoe TUTPORAHHE. 2
Ompenenenue o01meit xECTKOCTA BOJHBIX -
PacTBOPOB.
CamocrosiTeabHas paboTa o0y4aromerocst
HaumeHoBanue Bux CPC O6bem, gac.
Ne pasgena
Tema 3aHsITHS, KPaTKoe cofepRaHue
paszena JUCLHIIHHBI 04HO-
04HO
(momyuis) 3204HO
H3yueHue TeopeTUIeckoro 8
Martepuana. M3yuenne
) i A . BUJICOTEKLMH, Pa3MELIEHHEIX B
OcHoBHEIE Texnuka 6€30N1aCHOCTA B XUMHICSCKOH
o otkperroM goctyne (YouTube,
1 CTEXUOMETPHUIECKUE naBopatopud. OCHOBHEIE KIACCE i o 2.5
< Coursera u 1p.). ITonrotoska x
3aKOHBI XUMHH HEOPraHWYECKHUX COSTHHEHHUI.
3aHATHSIM. BermonHeHne
JIOMALIHKX 3a1aHuit. PemeHue
3amad. [Tonrororka k
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naopatopHo# pafoTe.

DOKBUBAEHT. 3aKOH SKBUBATIEHTHEIX
OTHOIIEHUH.

Hsyuenne Teopernueckoro
Matepuana. M3ydenue
BUIEONEKLHUH, Pa3MEIIEHHEIX B
otkperroM poctyme (YouTube,
Coursera u 1p.). [Toarotoska k
3aHATHSM. BrImonHenue
NOMAllHUX 3a0aHuil. Pelnenue
3a1ad.

3aKOHOMEPHOCTH
MpOTEeKaHNS
XWMHYECKUX PEaKLUI

XuMudeckas TEPMOIUHAMUKA. DHEPreTHKA
XMMHUYECKUX Ipoleccor. Hampasienue
NIPOTEKAHWS PEAKIIHIA.

Hsydenune TeopeTiyeckoro
Matepuana. U3yuenne
BUIEONECKLMH, PA3MEILEHHEIX B
otkpeitoM goctyne (YouTube,
Coursera u ap.). I[Toarotoska x
3aHSTUIM. BrImonaeHne
JIOMALIHUX 3a1aHui. Pemenue
330ad.

Knneryka XUMUYECKUX peakilvid.
XuMUueCckoe paBHOBECHE,

Hzyuenue Teoperudeckoro
Matepuana. M3ydenue
BHIEONCKLNH, PA3MEILECHHBIX B
otkpeIToM foctyte (YouTube,
Coursera u 1p.). ITonrotoska k
3aHATHSM, BrmonHeHe
JIOMAIUHKUX 3anaHni. Penrenne
3anad. [Toxroroska x
nmabopartopHoit paGote.

10

PaciBopsr

CriocoORI BRIpaKEHHS COCTaBa PACTBOPOB.

Hsydenne TeopeTudeckoro
Matepuana. MzydeHue
BUICONCKLIUHA, Pa3MELLEHHEIX B
otkpeiToM goctyne (YouTube,
Coursera u np.). IToarotoska k
3aHATHSM. BemonHeHune
IOMaIlHUX 3a0aHuil. Pemenne
3amad.

CaoliciBa pa3GaBIeHHBIX PACTBOPOB
HE3IEKTPOTUTOR.

H3y4enne TeopeTudecKoro
Matepuana. M3yuenue
BHIEONEKLIMH, pa3MELIEHHBIX B
otkpeIToM foctyne (YouTube,
Courscra u np.). ITonrotoska k
3aHATHSM. BrInonHeHune
JoMallHUX 3anaHuil. Pelnenue
3amad.

CroiiciBa pacTBOPOB AEKTPOIIUTOB.
Tunponus coneid. JIACCONHALMSA BOIBI.

Hsyuenue Teoperuueckoro
MatepHana. M3yuenne
BHIEOIEKIINHN, pa3MELLEHHBIX B
otkpsiToM noctyme (YouTube,
Coursera u 1p.). ITonrotoska k
3aHATUSIM. BERImonHeHe
JOMALIHKUX 3a1anauit. Pelrerue
3amad.

2,3

Honnrie PaBHOBECHA B pacTBOpax.
Kommnekcurie COCOIWHCHHUSA.

Hzyuenue TeopeTuueckoro
Matepuana. Mzydenue
BUICONEKIUH, pa3MEILIEHHBIX B
orkperroM xocryte (YouTube,
Coursera u 1p.). [Tonrotogka k
3aHATASM. BrImonaeHme
JNOMalllHUX 3a0aHull. Pemenune
3anad.

4,5

Bydepuste pacisopsr. K2

Hsyuenune Teoperugeckoro
Matepuana. M3ydenue
BUIEONCKLUH, Pa3MEI[EHHEIX B
otkpeiToM noctyne (YouTube,

2,5
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Coursera u np.). IToarotoska k
3aHATHAIM. BEITIoMHEHNE
JOMAalTHUX 3amaHui. Pelienue
3a1ad.

CocraB u cTpocHuE
BEILECIBA

Crpoenue aroMa. XMMHYIECKasT CBA3b.

Hzyuenue Teoperuueckoro
Matepuana. M3ydenue
BUIEOTEKIUH, Pa3MELLEHHEIX B
otkpeiroM moctyme (YouTube,
Coursera u 1p.). [TonroroBka k
3AHATHSM. BEINIONHEHHE
JIOMalllHUX 3anaHui. PeurcHue
3amad.

2,5

14

OKHCITUTETHHO-
BOCCTAHOBUTEIBHBIE
peaKuuy 1
3dKOHOMEPHOCTH MX
MPOTEKAHNS

OKHUCIUTENBHO-BOCCTAHOBUTEIBHEIE
peaklun

HsyueHne Te0peTuHeckoro
Matepuana. M3ydenune
BUIEOTEKLHH, Pa3MELIEHHRIX B
otkpertom noctyte (YouTube,
Coursera u 1p.). [logrotorka
nokiana (pedepara).

2,5

10

XuMus OHOIeHHBIX
3TEMEHTOB

XWMUS HEKOTOPRIX OGHOI€HHEBIX 3IEMEHTOB.

Hzyuenue TeopeTuueckoro
Matepuana. M3yuenue
BUIEOMEKLINH, Pa3sMELLIGHHBIX B
otkpeIToM poctyte (YouTube,
Coursera u 1p.). [Tonrororka
nokmana (pedepara).

16

22

AHanuTHYECKAS XUMUSL

OCHORBI CTaHAAPTU3AIME U METPOTIOTHH.
IIprroToBNeHUe CTaHIAPTHEIX PACTBOPOR.

H3yuenne Teoperuueckoro
Mmatepuana. M3yyenue
BUIEONEKLIUH, Pa3sMELCHHBIX B
otkperrom goctyme (YouTube,
Courscra u p.). [Togrotoska K
3aHATASM. BeimonHeHne
JIOMAllIHUX 3anaHui, Pemenue
3ana4. [Togrororka k
nabopartopHo# paGote.

KucnorHo-ocHOBHOE TUTPOBAHUE.

H3yueHne TeopeTuiecKoro
MaTepuana. M3ydenue
BHIEONEKLUH, PA3MELLEHHEIX B
otkpsrroM poctyte (YouTube,
Coursera u 1p.). I[loaroroska x
3aHsTHAM. BrimonHeHne
JIOMAIIHUX 3a0aHui. Peuienue
3anad. [loarotoska k
naboparopHo#i pabore.

OmnpeneneHue aMMEaka MeToIOM 0GpaTHOrO
TUTPOBAHHUSL.

H3yyeHue TeopeTudecKoro
Matepuana. M3yuenue
BUIEOIEKLUH, Pa3MELIEHHRIX B
otkpeiToM moctyme (YouTube,
Coursera u ap.). Iloarotorka k
3aHATHSM. BrImomHeHIe
JIOMALITHUX 3anaHui. Peruenue
3anad. [loaroTorka k
nmabopaTopHoii paGote.

OKHUCTUTENNEHO-BOCCTAHOBUTENEHOS

TurpoBanue. ONpenencHUe akTMBHOTO XJI0pa.

H3ydeHue TeOpeTUUECKOTO
Marepuana. M3ydenue
BUIEOTEKIIUH, Pa3MELLEHHBIX B
otkpsrTom moctyme (YouTube,
Coursera u np.). Ilonrotorka k
3aHATHSM. BrimonHexne
JIOMAllHUX 3anaHui. Perenue
3ana4. [Toaroroska K
naGopatopHo#i paGoTe.

KOMHHGKGWMSIPH‘ICC- KO€ TUTPOBAHUE.
CoBMecTHOE OIpeaeneHue HOHOB.

H3yueHue Teoperdueckoro
MarepHrana. M3yuenne

15,35
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BHISONEKIIWHN, pa3MEIIEHHBIX B
otkpeIToM poctyne (YouTube,
Coursera u 1p.). [Toarotoska k
3aHATHIM. Brimonaenue
IOoMallHUX 3ananui, Pewenne
3amad. [Toaroroska k
nabopaTopHO# paborte.

Hsyaenue Teoperuyeckoro
Matepuana. Uzydenue
BUIICONIEKIIH, Pa3MELICHHETX B

KoMmmexcumeTpuieckoe TUTPOBAHHE, otkperroM pocrymne (YouTube,
Omnpenenenye o0 KECTKOCTH BOIHBIX Coursera u zp.). IToaroroBka k 235
PacTBOPOB. 3aHATHSM. BRIoTHEeHKE

IOMallHIX 3anaHuid, Pemenne
3anad. [Toqroroska k
nTabopatopHo# pabore.

6. YYAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OFECIIEYEHUE
Ilepedenn 0CHOBHOI U IOMOJHUTENLHOM JATEPATYPBI:

OcHoBHas UTEpaTypa:

1. Maprsmosa, T. B. Heoprauwmdeckas xumus : yae6rux / T.B. Mapremosa, .. Cynonunxas,
10.C. Areesa. — Mocksa : THOPA-M, 2021. — 336 c. + Jlon. MaTeprais! [DIeKTPOHHBIH
pecypc]. — (Bricmee obpaszosanue: bakanaspuar). —DOI 10.12737/25265. - ISBN 978-5-16-
012323-3. - Tekcr : snexTpoHHBI. - URL: https://znanium.com/catalog/product/1206069 (nara
obpamenus: 13.10.2020). — Pesxxum qocTyma: 1Mo mOAIHCKE.

2. UBanos, B. I'. Heopranwueckas xumus. Kparxuit kype / B.I'. Visanos, O.H. Iea. - M.: KVPC:
HUIT MTHPPA-M, 2019. - 256 c. - ISBN 978-5-905554-60-5. - Tekcr : anekTporHELi. - URL:
https://znanium.com/catalog/product/1026945 (nara o6pamenns: 13.10.2020). — Pexxum gocTyma:
IO TTOJIITUCKE. '

3. Heoprauudeckas xumust. BHoreHHbIe u aGUOTEHHBIE SITEMEHTL: YUeb. IOCOOHE IS CTYLEHTOB
By30B / B.B. Eropos, E.A. Bapnamosa, H.J1. Bopo6sesa u ap.- CII6.; M.; Kpacromap: Jlans,
2009. - 313 c.

4. Amammtmdeckas xumus : yue6unk / H.A. Mosuan, P.I". Pomanosa, T.C. Top6ysosa [u mp.]. —
Mocksa : UTHOPA-M, 2018. — 394 c. — (Briciuee oGpa3zosanue: bakanaspuar). —
www.dx.doi.org/10.12737/12562. - ISBN 978-5-16-009311-6. - TekcT : anekTpoHHBN. - URL:
https://znanium.convcatalog/product/977577 (nata obpamenus: 13.10.2020). — Pexxum mocTyma:
IO TTOJIITHCKE.

JlononuauTensHas muteparypa:

1. Bap6anar, IO. A. OCHOBBI aHATUTHYECKOH XHUMHUH : IIPAKTHYECKOE PYKOBOACTBO: YueGHOE
nocobue / bap6arnat FO.A.; ITox pen. 3omotosa FO.A. u np.- Mocksa:JIaGoparopus 3Hanwuit, 2017.
- 465 c.: ISBN 978-5-00101-567-3. - Tekcr : anmexTpoHHEIA. - URL:
https://znanium.com/catalog/product/975132 (mara o6parmenus: 13.10.2020). — Pexum gocTymna:
IO TTOJIIHCKE. _

2. XKebentsies, A. V. AnamuTuaeckas Xumus. XUMAIECKAE METOIE AHATH3A : yaebHoe mocobue /
A .. Kebentses, A.K. Xeprocek, 1.E. Tanxyts. — 2-€ uszn. — Munck : Hosoe 3nanue ; Mocksa
: MTHOPA-M, 2020. — 542 c. — (Bricmee o6pasosanue: bakamaspuar). - ISBN 978-5-16-
004685-3. - Texcr : anexTporHbIA. - URL: https://znanium.com/catalog/product/1087946 (nata
obpamenns: 13.10.2020). — Pexxum mocTyma: mo mMOIIHCKE.,
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3. OO6umast u Heopra#myeckas Xumus : B 2 T. T. 1 : 3aKOHEI 1 KOHIENUH: Y4ueOHoe mocobue /
CaBunkuna E.B., Muxaiinos B.A., Kucenés IO.M. - Mockaa :Jlaboparopus 3nanuii, 2018. - 494
c.: ISBN 978-5-00101-602-1. - Texer : anmexTpoHHHI. - URL:
https://znanium.com/catalog/product/1008405 (naTa o6parenus: 15.10.2020). — Pexxum moctyma:
IO TTOJIITUCKE.

HepequL P€CYpPCOB CETH I/IHTepHeT, H606XOIIPIMLIX AJI OCBOCHHUS NTHCHHUIIJIUHBI:

Ne HanmenoBanue Ccblika Ha pecypc JocTynHocTh
HndopmManHoHHO-cIPaBOYHbIE CHCTEMBI
1. - - -
DJIeKTPOHHO-GUG/IHOTEYHEIE CHCTEMBI

1. OneKTPOHHO-GUOTHOTEYHAS CHCTEMA https://e lanbook.com Pesxum mocTyma: nns agTopms.
«JIaHB» MONR30BaTeNneH

2. OnexTpoHHO-6UOTHOTEYHAT CHCTEMa htips:“www.book.ru Pexum noctyna: s asTopus.
«Book.ruy» TIOJIB30BATENeH

3. ONeKTPOHHO-OHOMHOTEYHAS CHCTEMA hitps://znanium.com PexuM nocryma: s asTopus.
«ZNANIUM. COM» MONB30BATENEH

4. PYKOHT : HanuoHasHELH U} pOBOi https:/rucont.ru PexuM noctyna: ams asTopus.
pecypc 0Ne30BaTeeH

IIpodeccnonansHble 6a3bl JaHHBIX

i PubMed https://pubmed.ncbinim.nih.gov/ PexuM noctyna: ans asTopus.

MOJE30BaTENneH
Pecypcet ®T5OY BO MTABMub — MBA um. K.H. Ckpsifuna

1. O6pazoBarenpHsi mopran MTABMub - https.//portal. mpavim.ru/login/index.php Pexum moctyna: s aropus.

MBA nmenn K.1. Cxpsibuna MONR30BaTENeH

MeToanueckoe oGecrnedeHue:
OtcyTcTBYeT
7. IEPEUYEHDB ITPOTPAMMHOI'O OBECIIEYUEHUS

JInneH3noHHOE H CBOﬁOI[HO pacipocrpaHsieMoe IporpamMMHoOe oﬁecneqe}me, B TOM 4YHCJIC
OTE€YE€CTBCHHOI0 IPOM3BOJACTBA:

IIparoo6nanarens I1O JocTynHOCT - o
A Ccrinka Ha Exuseiit peecTp poccuiicknx
Ne Hawmenoranue (HaMMEHOBaHHUE BIALENIBIA (ytnen3uoHHOE, CBOGOIHO
nporpamm ang OBM u BJI (ipu Hanmuum)
TIO, crpana) PacIpoCTpaHieMoe)
Pa c « TEX» BOGOTHO o w iR
1. CnicR ARG SRSt OOVO 10Gumescy, CroGon https:/reestr.digital. pov.ru/reestr/307624/
UBLinux Poccutickas Deneparus pacmpocTpaHsieMoe
> AM apTHEep» BOOO, 7 . % RN
2. Qs DpEpacHas OQO <.(. MIMH Lepracp, RS https:/reestr.digital. gov.ru/recstr/308464/
AlterOffice Pocculickas @eneparus PaclIpoCcTIpaHseMoe
« 0% - o A
3. Awntusupyc Dr. Web. KOMnava flonerop Heow, JInnensuonHoOE htips.//reestr.digital.gov.ru/recsti/301426/
Poccutickas Deneparmis
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8. OHEHOYHBIE CPEJACTBA

Onero4nBlE CpencTBa IJIs IPOBEIEHHS TEKYINero W IPOMEKYTOYHOrO KOHTPOJS 3HAHHMH II0
nucuuiHe «OOImas, HeopraHWYecKas X aHAIMTHYECKas XHMHsS» IIPEICTaBIEHBI B Buae (Gomaa
oneHouHbIX cpencTs (nanee — ®OC) B [Ipruinoxennu k HacTosme#d pabodell mporpaMMe IMCIMAILIAHEL

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCIIAIIJIMHBI

Ne n/n Bun aynuropHoro gonaa OCHaLIEHHOCTD

CriennanbpHeIe TOMEIICHIS

1. 3aHATHA ICKLUHOHHOIO THIlA — IEKLIUOHHAS ayTHTOPUL MynstuMmenuitHoe 06opynoBaHue

Ne 3 rnarHoro xopmyca (3kpaH, MPOEKTOP, KOMITBIOTED)

2. 3aHATHA Ta00paTOPHO-NIPAKTUIECKOIO THITA — JlaGopaTopHEIe CTONE, BEITSHEIE Likadbl, TaboparopHas mocyna,
aynuropus Ne 448, 450 rnaBHOI0 KOpiIyca mkadbl I XPAHEHHUS TIOCY Bl U CyXUX PEAKIHUBOB, BECEI,
INMEKTPUIECKUE TITUTKU

Tomernenus Ui CaMOCTOATETBHOM paboThl

3. IMomelenne O caMocTOATENhHOM paGoTel B ayqutopun | Crnermanus3npoBaHHas ydeOGHas MeGenn, 10CKa, MyTbTUMEIHHHOE
Ne 446 rmarHOIrO KOpITyca oGopyIoBaHue

(3KpaH, IPOEKTOpP, KOMITBIOTED)
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ITpunoxenue

@®OHJ OIEHOYHBIX CPE/JCTB
TEKYIIEro KOHTPOJIsl / NPOMEKy TOTHOM aTTeCTANUH 00y Ial0MuXCst
npu ocsoennn OIIOII BO, peammusyromeit ®I'OC BO

Kageopa
xumuu umenu npogeccopos C.H. Aponckozo, A.I'. Manaxosa

PABOYAS ITPOTPAMMA JIMCITUTIJIMHBI
«O0mas, HeopraHUIecKas U AHATHTHIECKAST XHMHUSD
Hanpasienue noaroTosku
36.03.01 BereprHapHO-caHUTapHAS SKCIIEPTH3A
IIpoduias moaroToBKN
Berepunapro-caHUTapHAs SKCIIEPTH3A
YPOBEHE BBICHIEro 06pa3oBaHus

OakamaBpuar

dopma obyaeHns: O4Has / OYHO-3a09YHASL

roj npuema: 2022
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1. OHEHKA PE3YJIbTATOB OCBOEHMS JUCILAILIAHBI

Ouerka ypoBHS y4eOHBIX JOCTHKEHUH 06YUAIOIIIXCS 10 TUCITHITTHHE OCYIIECTBIACTCS B BULIE
TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH U IIPOMEKYTOYHOM aTTECTAIMH.

Texymuii KOHTPOJIb ycneBaeMOCTH O MUCIUIIIHHE OCYIIECTBISETCS B bopmax:

1. Ompoc
2. Tect

3. Konrponsras pabota

4. BrimmonHenve OMAIIHAX 3aTaHui

IIpome:KyTo4Has aTTeCTANMS 10 TUCLUILIAHE OCYIIECTBIETCS B hopMe SK3aMeHa, IIPH 3TOM
IIPOBOJIUTCS OLICHKA CTEIICHH IIOJHOTHI ¥ KaYeCTBa OCBOEHHS KOMIIETEHITHI B COOTBETCTBUHY C
[IJTAaHAPYEMBIMH pe3yIIbTaTaMu 00yUeHHS 10 JUCLIUTLINHE.

2. COOTHOIIEHME NOKA3ATEJEN U KPUTEPUEB OLIEHUBAHUSA KOMIETEHITAA

CO IIKAJIOY OLIEHUBAHUSI 1 YPOBHEM MX COOPMHUPOBAHHOCTH

Ha OCHOBE aHANU3a, CUHTE3a U I].;
cobupats ¥ 06061aTh TaHHEIE 1T0

IToka3aTeJu KOMIETEH MU Kputepuii ouenuBanus Ilkana oneHuBanus YpoBenn
chopMHpOBaAHHOM
KOMIIETeHLHH
YK-1
3HaThb: I'myGokue 3HaHMS METONOB KpuTHYeCKoro | OTIMYHO Bercokuit
METOJTBI KPUTUUECKOI'O aHa/M3a U OLIEHKH COBPEMEHHBIX HAYUHEIX
aHaJIu3a U OLICHKH JOCTHKCHAH; OCHOBHBIX IIPHHLIMIIEI
COBPEMEHHBIX HAYYHBIX KPUTHIECKOI'0 aHAIN3E
JOCTUACHUM; OCHOBHEIE Hecymecrrennsie omubku B Xopoltio TToBrrennsri
MIPHHIMIIE] KPHTHHECKOTO MPE/ICTARIEHUH 0 METOIaX KPUTHYECKOIO
aHanM3a. aHaNK3a ¥ OLEHKY COBPEMEHHBIX HAYYHEIX
JNOCTHKCHUH; OCHOBHBIX MPHHLIMTIAX
KPUTHYECKOI'0 aHATTM3A
DparMeHTapHEIe [IPEICTARIEHNS O V nornereoputensHO ITopororerit
METO4X KPUTHIECKOI0 aHANIM3A U OLIEHKH
COBPEMEHHRIX HAYUHEIX JOCTHAKCHUM;
OCHOBHEIX TIIPUHLIMTIAX KPUTHIESCKOTO
aHaIM3a
OtcyTciBrE 3HAHMHA (IpenCcTaBICHHIL) O Heynosnerropurensno He cdopmuporan
METOIaX KPUTUUECKOr0 aHANIM3a B OLIEHKU
COBPEMCHHRIX HAYYHBIX JTOCTHKCHHHA;
OCHOBHEBIX NIPHHIMIIAX KPUTHIECKOrO
aHanusa
Ymern: CtopMupoBaHHOE YMEHHE TIONYY4Th Otnuuno Bricokuit
MOJy4aTh HOBRIC 3HAHWS Ha HOBKIC 3HAHMS Ha OCHOBE aHAIIM34,
OCHOBE aHaJIN3a, CHUHTE3a U CHHTE3a U Ap.; co0Mpark u 0606mats
Ip.; cobupars 1 06061wars JIAHHEIE 110 aKTyaNnbHRIM HAYYHEIM
JIaHHBIE TI0 AKTyaTbHRIM npolneMam, OTHOCAIUMES K
Hay4HBIM IIpo6ieMam, npodecCHOHATEHON 06NacTH;
OTHOCSIIAMCS K OCYLIECTRNATE IIOUCK HHPOPMALIMH U
npodeccuonansHOM 061acTy; | pemieHuit Ha OCHOBE NEHCTBHIA,
OCYIIECTBIATE [TOUCK BKCIIEPUMEHTA U OTIBITA.
HHOOPMALIMK U PELICHMH Ha B nenom ycnemHoe, HO comepikaiiee Xoporio IToBrimennEit
OCHOBE JIEUCTBHA, OTHENBHBIE MPOGENEl YMEHHUE IIONyYaTh
3KCIIEPUMEHTA ¥ OTTBITA. HOBEIE 3HAHWS Ha OCHOBE aHAJIN34,
CUHTE3a U Ap.; cobupars U 060611aTs
JIAHHFIE 110 aKTyaNbHBIM Hay4YHEIM
npo6neMaM, OTHOCSLWMMCS K
npodeccroHansHOR 061acTH;
OCYILIECTRISTE MOMCK HHOPMAIIMY U
peLICHHM Ha OCHOBE NEHCTBUA,
IKCIEPUMEHTA U OTIBITA.
VMeTh 9aCTUYHO ITOTy4aTh HOBEIE 3HAHNS | YIOBIETBOPUTETEHO IloporoBerit
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aKTyaJlbHEIM HAyYHEIM IpobrneMam,
OTHOCSIIMMCS K IPOdeCcCHOHATEHOM
06ITaCTH; OCYINECTBIATE IIOUCK
uHGOPMAIINK U PELLeHHH Ha OCHOBE
JEUCTBHH, IKCTIEPUMEHTA U OILITA

OTcyTCIBHE YMEHHI MOTy4aTh HOBBIE
3HAHUA Ha OCHOBE aHalKM3a, CUHTE3a U 1D.;
cobupate 1 0600114TE HaHHEIE 110
aKTyallbHEIM Hay4HRIM [IpoOneManm,
OTHOCALMMCA K TPO(ECCUOHATEHON
00nacTy; OCyIECTRIATE MTOUCK
HHGOPMALIUK U PELICHUM Ha OCHOBE
JICACTBUH, 3KCIIEDUMEHTA U OIbITA

HeynosnersoputensHo

He chopmuposan

Baaners:

KCCIeJOBAHUEM MPOOIEMEI
npodeccuoHANBHOM
JIESTENBFHOCTH C
MIPAMEHEHHEM aHANN3a,
CHH1€3a ¥ IPYI'MX METOM0B
UHTENIEKTYaJIbHOU
JeSTENFHOCTH; BRISBICHUEM
npo6neM U UCIIONE30BAHUEM
aJIeKBAaTHBIX METONOB IS HX
pEIICHHS;
JIEMOHCTPHPOBAHUEM
OLIEHOYHEBIX CY/KISHHUI B
PELIEHUH TPOGIEMHBIX
podheCCHOHATBHBIX
CUTyaLHH.

VYceneluHoe U CUCTEMATHYECKOE
IMPUMEHCHUE HARBIKOB MCCIICOIOBAHUS
npoOneMsl podeccroHaTEHOM
JIeATENBHOCTH C TIPUMEHEHHEM aHaNn34,
CHHTE3a U IPYTHUX METOJI0B
UHTEJUIEKTYaIbHOH NesTeNbHOCTH,
BRIABICHHUSA l'IpC'ﬁ.TIGM H UCITIONE30BAHUA
aIeKBATHRIX METOIOB JUTS MX PELICHHS;
JIEMOHCTPHPOBAHMS OLIEHOUHBIX
CYX/ICHM B peleHUH IpoGIeMHBIX
NpodeCcCHOHANBHBIX CUTYaIUH.

OTnuyHo

Bricokwuit

B menom ycneirHoe, HO coaepikaiies
OTIENBHEIC IPOGENBl IPUMEHCHUE
HABBIKOB MCCIIETOBAHUS IIPOOIEMEL
npoecCHOHANBHON eI TETBHOCTH C
NPUMEHCHHEM aHAN3a, CUHTE3a U IPYTUX
METOI0B UHTEIIEKTyallbHOU
JIeATEIBHOCTH; BRISTBIICHHS IPOGIEM U
KCIIONB30BAHUS aNEKBATHRIX METOIOB AN
KX PEIEHHS; IEMOHCTPUPOBAHMS
OLIEHOYHEIX Cy#ICHUH B PELIEHUN
NIpoONeMHEBIX podecCHOHANBHBIX
CUTyaLuH.

Xopomo

TloBrIcHHEBIH

@parMeHTapHOE BNAAECHUE HABRIKAMHU
HCCAETORAHHUA IPOGIIEMBI
npohecCHOHANBPHON NEeSTENBPHOCTH C
NPUMEHCHUEM aHalIKi3a, CUHTE3a U APYTUX
METOI0B HHTEIIEKTyallbHON
JIeATENBHOCTH; BRISBICHUS MPOOIEM U
WCTIOIR30RAHUS aAeKBATHRIX METOIOB JUTS
WX PELICHHS; TeMOHCTPHPOBAHUL
OLICHOYHEIX CYXIECHUH B PEIICHUH
poGIeMHETX IpodeCCHOHATBHBIX
CHUTyaLuH.

VY IORIETBOPUTENTEHO

TToporogerit

OTCyTCTBHE HARHIKOB HCCIETOBAHUSL
nipo6neMsl ipodeccHOHATBEHOM
JEATENBHOCTH ¢ IPUMEHEHUEM aHAIN3a,
CHHTE3a U APYTHUX METOI0B
HHTEIEKTYaIRHOM EATSIHOCTH;
BRISBIECHHUS IPOOIEM U UCIOTE30BAHUS
aIeKBATHRIX METOIOB [T UX PELICHUS,
JIEMOHCTPUPOBAHUS OLIEHOYHBIX
CY*IEHUH B pelleHUH IpoGIeMHBIX
npodeCCHOHARHEIX CUTYAIUH.

HeynosnersoputensHo

He copmuposan

OIIK-4

3HaTh:

TEXHUIECKUE BOZMOKHOCTH
COBPEMEHHOTO
CIELMATA3UPOBAHHOTO
060pyN0BaHSA, METOIEI
pemIeHns 3a1a9
npodeccronansHOH
IesTEeNBHOCTH.

I'my6okue 3HAHUS XUMHYECKMX METOLOB
peLIeHns 3anad mpodecCHOHATBHOM
JEATCTBEHOCTH, BO3MOXKHOCTH
HCIIONE30BAHMS COBPEMEHHOTO
XHMHYECKOro NafopaTopHOro
ofopynoBaHuUs Ul UX pELICHHS

OTnu4HO

Bricokwit

HecymecTsennrle omnGKy B
MIPEACTARNIEHUH 0 XUMHUECKUX METOIAX
peuieHus 3anad npodeccuoHamTbHOR
NEeSTEeNbHOCTH, BO3MOXKHOCTIX
KCIOIB30BAHNS COBPEMEHHOIO

Xopomo

TosenucHuEBIH
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XMUMHYECKOT0 Ta00paTopHoro
000pyIOBAHKS JUIS UX PELICHUS

®parMeHTapHEIC IPEICTaBISHUS O

XAMUYECKMX METOIAX PEIIEHUS 33144

npodecCHOHATBHOM NeSTeNLHOCTH,

BO3MOKHOCTH HCIIONE30BAHMS

COBPEMEHHOI0 XUMUYECKOTO

nafopaTopHOro 0GOpyIOBAHMS IS HX
SLICHHS

Y 1oRNETBOPHUTENBHO

Ioporoserit

OtcyTcreue 3HaHMM (TIpeaCTABICHHIT) 0
XMMUYECKUX METONAX PELIEHUS 33124
npodeCcCHOHAEHOM NeATeNLHOCTH,
BO3MOXHOCTH UCIIOTF30BAHNS
COBPEMEHHOIO XMMUYECKOTO
NabopatopHOro 0GOPYNOBAHIS IS HX
peLICHNUS

HeynornersopurensHo

He copmuposan

Ymern:

MIPUMEHATH COBPEMEHHEIE
TCXHOJIOTHH U METOBI
HCCIenOBaHUH B
npodeccuoHansHOM
IEeATEIbHOCTH,
MHTEPIPETUPOBATE
TIOJTyYEHHBIE PE3yNBTATEL

CthopMHupoBaHHOE YMEHHE IPUMEHST
COBPEMEHHEIE TEXHONOIMH U XHMHUUECKUE
METOHI B IPodecCHOHATBHOM
JESTENBHOCTH, UHTEPIIPETUPOBATE
MOJTYy4EHHBIE PE3YTbTATE

OTnuuno

Bricoknit

B nenom ycretsoe, Ho conepikalnee
OTZENbHEIE IIPOGENEl YMEHHE PUMEHATE
COBPEMEHHEBIE TEXHOJIOMMH U XUMHYECKHE
METOIBI B IpodecCHOHANBHON
NEATeNBHOCTH, HHTEPIPETHPOBATE
HOJYIEHHEIE DE3YJIBTATEI

Xopormro

TloBbnennsnit

VYMeTh 4aCTHYHO MPUMEHATE
COBPEMEHHEIE TEXHOTOTHH ¥ XUMHIECKHIES
METOIEI B IpodiecCHOHATEHOM
NeATeNbHOCTH, HHTSPIIPETHPOBATE
TIOJTYYECHHBIE PE3YJIBTATH

YJIOBHC TBOPUTEITEHO

IMoporoeerit

OT1cyTCIBHE yMEHUH IPUMEHSTH
COBPEMEHHEIE TEXHONOTMA U XHMUUSCKIES
METOIBI B IPodiecCHOHANBHOM
HeSTeNBHOCTH, HHTEPIIPETHPOBATE
IONYYEHHBIE Pe3YIIETATEL

Heynornersoputensuo

He chopmuporan

Bnagern:

HaBRIKaMH paloTHL o
CTICLIMANTH3HPOBAHHEIM
oGopynoRaHueM 1is
peaM3anyy IOCTaRICHHEIX
3anad IpH POBEIeHAN
WCCIEI0BAHUN U pa3paboTke
HOBBIX TEXHONOTHIH.

VYeneurHoe v cucTeMaTudeckoe
[IPUMEHEHUE CIICIMATN3UPOBAHHOIO
XAMUYECKOI0 1abopaTopHoro
060pYIOBAHUS IS peallu3aluy
NOCTABNIEHHEIX 3344 IIPY IPOBEIEHUH
WCCIEIOBAHMH B pa3paloTke HOBRIX
TEXHOTOIHHN

OTinyHO

Bricoxwit

B uenom ycreirnoe, Ho conepikaiee
OTHACNEHEIE TPOGENEI IPUMEHEHUE
CMELMANU3UPOBAHHOI0 XHMUYECKOTO
nabopaTopHOro oGopynoBaHus AT
peanu3aluy oCTaBIeHHBIX 38124 [IPU
MPOBENSHUH HCCAENORAHMI U paspaboTke
HOBBIX TEXHONIOTHIA.

Xopouro

TloBrruenyri

®parMeHTapHOE BIAICHHE HABBIKAMHU
MIPAMEHEHHUS CIICIMAH3UPOBAHHOIO
XAMHYECKOro TabopaTopHOro
060pyNOBaHKS TS peANT3alIAH
MOCTARIEHHBIX 337124 [IPY IPOBEEHUU
HCCIIeI0BAHMH U pa3paloTke HOBRIX
TCXHONOIUHI

YV 10BNETBOPUTENBHO

TToporossrit

OtcyTCIBHE HABBIKOB IPHMEHEHMUS
CIICLMANIM3APOBAHHOTO XMMHUYECKOTO
nadopaTopHOro 0GOpPyNOBAHNS [T
peanu3aluy IOCTABICHHEIX 33049 [IPH
TPOBEICHUH HCCISTOBAHMM U paspaboTke
HOBBIX TEXHOIOIHIHA.

Hey,HOBHC'[ BOPHUTCIIEHO

He cdopmuposan
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3. TEKYIIIAI KOHTPOJIb U TIPOMEJKYTOYHA ST ATTECTAIIUSA OBYYAIOUIUXCS IO

JACIHATLINHE

Texymuii KoHTpOJIL ycIIeBaeMoCTH 06y daronuXCsi:

Ne HaumenoBaHue pa3zaena ®opma TeKyuiero OueHouHble cpeacTBa HIAK
n/n JHCUHTUTHHBI KOHTpOJIst
1 OcnosHrIe cTexHOMETpUYCCKHE 3aKoHE | Ompoc. Bank Bompocos k ompocy. VK-1.1.1, VK-
XHMHHU Tecr. Bank TecTorRIX 3amanmit. 1.2.1, VK-
Brmonuenne YueOHrIe mocoGus — cGopuuku | 1.3.1, OIIK-
JOMALTHAX 3aTaHnH, 3ama4 0 JUCLIMILTHHE. 4.1.1, OIIK-
4.2.1, OIIK-
43.1
2 3aKOHOMEPHOCTH npotekanus | Ompoc. BaHk BOIIPOCOB K OIIPOCY. VK-1.1.1, VK-
XUMUYECKUX peaKiuit Tecrt. Bank TecToBRIX 3amaHMIL. 1.2.1, VK-
Kontponenas paGora. | BaHK KOHTpONBHEIX paGoT. 1.3.1, OIIK-
Brmonnenwve VueGurle nocobus — cGopauky | 4.1.1, OIIK-
JIOMAlIHUX 33TaHuH. 3a71a4 110 JUCLUITIIHHE, 4.2.1, OTIK-
4.3.1
3 Pactroprr Ompoc. Bark BompocoB k ompocy. VK-1.1.1, VK-
Tecr. bBanx TecToBRIX 3ananwMit. 1.2.1, VK-
Kontponsras paGota. | BaHK KOHTPONBHEX paGoT. 1.3.1, OTIK-
Brmonaenne VYy4eOurie nocobust — cGopuuku | 4.1.1, OIIK-
NOMAaLIHUX 3aIaHuH. 3a0a4 110 JUCLUILTHAHE. 4.2.1, OIIK-
43.1
4 CoctaB U CTpOSHHME BemecTBa Omnpoc. Bank Bompocos k ompocy. VK-1.1.1, YK-
Tecr. BaHKk TeCTOBEIX 3amaHuUi. 1.2.1, VK-
Brmonrenue Vueburle nocotust — cGopruky | 1.3.1, OIK-
JOMALIHWX 3aTaHuH. 3a1a9 10 JUCIUIITHHE. 4.1.1, OIIK-
4.2.1, OIIK-
43.1
5 OKHCIHTENEHO-BOCCTAHOBUTETBHEIC Ompoc. bank Bompocos k ompocy. VK-1.1.1, VK-
peakuMd M 3aKOHOMEPHOCTH  HMX 1.2.1, VK-
MIPOTEKAHUSA 1.3.1, OIIK-
4.1.1, OIIK-
4.2.1, OIIK-
43.1
6 XuMmus OHOreHHBIX SIEMEHTOB Ompoc. Bank BompocoB k ompocy. VK-1.1.1, VK-
Tecrt. Bank TecToBLIX 3anaHui. 1.2.1, VK-
Brmomuenne Yuebnrle nocobus — cGopnuku | 1.3.1, OIIK-
JOMAlIHUX 3aTaHuiA. 3a1a4 [0 JUCHUTUTHHE, 4.1.1, OIIK-
4.2.1, OIIK-
43.1
7 ABanuTHYECKasT XUMHUS Ompoc. Banx Bompocos k ompocy. VK-1.1.1, VK-
Tecr. Bank TecToBRIX 3anaHMi. 1.2.1, YK-
Brmonuenue Vyeburie mocobust — cGopuuku | 1.3.1, OIIK-
JOMAIIHUX 3aIaHuH, 3a71a4 [0 QUCLIUILTHHE, 4.1.1, OIIK-
4.2.1, OIIK-
43.1

IIpomexyTounas aTTecTanus
Crioco6 npoBeeHHs IPOMEKYTOYHOM aTTeCTalNH:

Oygnas popma oOydeHus:

9K3aMeH IpoBoauTcs B 1 cemectpe 1 kypca.

Ouno-3aounag dopMa 0O VIeHHS:

9K3aMEH poBoauTea B 1 cemectpe 1 kypca.
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IlepeueHp BHIOB OIIEHOYHBIX CPEACTB, HCIONB3YyEMBIX MAJs MIPOMEKYTOUHOM ATTECTAllUH II0
IVCIUILIAHE:
0aHK BOIIPOCOB K 3K3aMEHY.

4. OHEHOYHBIE MATEPHUAJIBI VIS ITPOBEJAEHUA TEKYIIEI'O KOHTPOJIS U
MPOMEXYTOYHOM ATTECTAIIUU OBYYATOIINUXCS 11O JUCITUAILINHE

OneHo4uHbIe MaTepHAJIbI A1 TeKYIero KOHTPOJIs yCIeBaeMOCTH
KOMIUIEKT THIIOBBIX BOIIPOCOB 10 aucruiuinHe — 21 mT. (Ilpunoxenue 1);
KOMIIJIEKT TUIIOBBIX TECTOBBIX 3afanuit 14 mr. (IIpunoxenue 2);
KOMIUIEKT THIIOBBIX KOHTPONIBHBIX padoT 2 mt. (IIpunoxenue 3);

OnenouyHbIe MaTepHaJbl I HpOMBDKyTO‘IHOﬁ aTTeCTallun

KOMILICKT TPUMEPHBIX BOIPOCOB (3a/laHWif) K 5K3aMEHy 10 JUCIUIUIMHE — 44 miT.
(ITpunoxenue 4);
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KoMIIekT THIOBBIX BOIIPOCOB /IJISl YCTHOT'O OIIpoca.
IlepedeHs KOHTPOIBLHEIX BOIIPOCOB ULA onfeHKy KoMneTeHun (YK-1,0I1K-4):

Pazpmen 1.
1.1.0xapaKTepusyiiTe OCHOBHBIE HOHSITHS XUMUH U TANTE MM OIIpeIeNIeHHE.
1.2 Copmynupy#iTe OCHOBHEIE CTEXHOMETPHIECKHIE 3aKOHE! XHMHH © [TOCTOSHCTRA

cOCTaBa, COXPaHCHHST MACCHI BENIECTB, IPOCTBIX KPATHBIX OTHOINEHHH, IPOCTHIX 06BEMHBIX OTHOILIEHWH,
ABoranpo

1.3. [aiiTe ompeneneHHe IOHATHIM SKBHMBAJICHTa, (aKTOpa SKBHBAICHTHOCTH, MOJSPHON MAcChI
SKBHBAJICHTA, SKBUBAJICHTHOrO o0beMa. IIpuBenuTe mpUMepsI pacdeTa MOISDHOM Macchl SKBHBAICHTA
IIPOCTRIX CIIOXKHBIX BEINCCTB, OTHOCAIIMXCS K Pa3JIMYHBIM KIIACCaM HEOPraHHUECKUX COEIMHEHHMIE.

Pazgen 2.

2.1. OxapakTepu3yiTe OCHOBHBIE TOHATH TEPMOZIMHAMUKHI: CHCTEMA , IIPOLECC, IIaAPAMETPEI CHCTEMEL,
bymknuy cocrosuus. JlaliTe ompemeneHusS OCHOBHBIM QYHKIMSAM COCTOSHHUS: BHYTPEHHEH SHEprum,
OHTAJIBIIMH, 3HTPOIHH, H300aPHO-H30TEPMUUECKOTO IOTEHIUMANA. IIOHSITHE TerioBOro abdexTa u
3aKOHOB TepMOXUMHH ['ecca u ciencTBui U3 Hero, JlaByaspe-Jlamaca.

2.2.CopmymupyiiTe TpE Hadama TEPMOIHHAMUKH. OxapaKTepu3yiiTe KPUTEPHH CaMOIPOH3BOIBHOIO
IIPOTEKAHUS XUMHYESCKUX PEaKIUiL;

Haiite ompenencHUs MOHATHAM CpEemHEH W WCTHHOM CKOPOCTH DPEaKIUH, OXapaKTepu3yHTe (haKTOpsI,
BIIASIOITHC HA CKOPOCTH PEAKIIHH, ¥ OIUCHIBAIOIIHE 3TO BIUSHHE 3aKOHBL

2.3.9T0 Takoe XMMHYECKOE PAaBHOBECHE M KAK OHO M3MEHSETCS MOJ BIIMSHEEM BHEIIHHX daxTopos?
Oxapaxtepusytite npunmun Jle Illatemse-Bpayna wu NIPUBETUTE IIPUMEPHl €r0 HCIIOIH30BAHMSL.
Cohopmymupy#Te 3aK0H JEHCTBYIOIMIX MACC I XUMHAIECKOTrO PaBHOBECHSI.

Pazgen 3.
3.1.0OxapakTtepusyiite cocoOs BBIDAXXEHHUA COCTaBa W IPUTOTOBIICHUS PACTBOPOB.

3.2.ChopmynupyiiTe OCHOBHBIE CBOMCTBA DPa3BaBICHHBIX PacTBOPOB HE3JIEKTPOJIUTOB M 3aKOHLI BaHT
F'odda u Payms, onucesaromue 5TH cBOHCTBA.

3.3.0xapaKTepusyiiTe OCHOBHBIE IIOTOKEHHUS TCOPUH DICKTPOIUTHYCCKOM Iuicconuanuu AppeHnyca,
TIOHATHE CTCIICHHM JMCCONMAIMKE ¥ (DAKTOPOB, BIHSIOIIUAX HA €€ BETHUMHY. Cdopmynupyiite, B 4em
SaKJTOYaCTCs OTIIMYUE CHUIIBHBIX M CIIA0BIX 3JEKTPOIHTOB M KaKUE 3aKOHLI OMUCBIBAIOT STH IIPOLIECCHL.
OxapakTepusyiiTe OCOGEHHOCTH [HCCONHALME BOABL, UYTO TAKOE HOHHOE IIPOM3BENEHUE BOJIFI,
BOZOPOAHBIA M THIPOKCHIBHBIA MOKa3aTend. JlaliTe moHsTHE THAPOIIH3a COJIeH, KaK IpoIecca HOHHOTO
oOMeHa, pacCMOTpPHTE PasHBIE CITyYar THAPOTIH3a COEH.

3.4 Jlaiite nonsATHe Gy(hepHBIX PacTBOPOB, OXapaKTEPH3YIITe WX COCTAB, KIIacCH(DHUKAIIUIO U MEXAHU3M
Oydeproro meitctBust. Uto Takoe 6ydepHas eMKOCTE ¥ OT 9ero OHa 3aBHCHT?

Paznmen 4.
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4.1. ChopmynupyiiTe OCHOBHBIC TIONOKEHHS COBPEMEHHON TEOPHH CTPOEHHS aToMa, KBAaHTOBBIE UHCIIA,
TIpaBUJIA 3aTIOTHEHMS yPOBHEH, IONYPOBHEH 1 opbuTaneif. OxapakTepusyHTe CBONCTBA ATOM, CBA3aHHbIE
€ HX OICKTPOHHBIM CTpOeHHEM ( paldyc, OSHEPIMH WOHM3ALUMH M CPOLCTBA K JIIEKTPOHY,
SJIEKTPOOTPUNATEIEHOCTD, BAJICHTHOCTH M CTEIICHb OKHCIICHIS).

4.2. OObsacHHTe Hpupomy OOPa3OBAHHS XHUMHYECKOMN CBA3H, OXapaKTEPU3yHUTE  OCHOBHBLIE THIIBI
XUMHYECKHUX CBsI3€H, 0OBSACHUTE 00pa3oBaHHe KOBAICHTHON CBS3H C TOUKH 3pCHHS TEOPUH BaJIEHTHBIX
cBsA3el 1 rubpumusaryy. CBOWCTBA KOBATCHTHON, HOHHON M METaUIHIECKON CBSI3U, IPABEIUTE IPUMEPEI
BEILCCTE C pasHBIMK THNAMHU CB3H. PaccMoTpuTe obpasoBaHne BONOPOIHOM CBSI3H, a TaKke CHII
MEKMOIIEKYJLIPHOTO B3aUMOIEHCTRHS.

4.3. Jlaiite ompeneneHue KOMIUTEKCHEIX COCHMHEHMWH, OXapaKTePU3YUTe UX CTPOEHHE C TOYKH 3PEHHS
Teopuu BepHepa, NpuBenuTe IpUMEpE TAKHX COCAWHEHHH, HA30BHTE X ¥ HATTHIIATC YPaBHEHUS UX
JHCCOITHAIINH.

Pasznen 5.

5.1. ChopmymupyiiTe OCHOBHEIE TIOMOKEHHIS SNeKTpoHHOM Teopuu OBP, OCHOBHBIE OKHUCITHTEIH H
BOCCTaHOBHTENH, OKHCIATE/LHO-BOCCTAHOBUTCIBHBIN IIOTEHIMAN, ypaBHeHHe HepHcra. IIpuBenute
[IPAMED HCIIONB30BAHUS METOJA SNEKTPOHHO-HOHHBIX YPaBHEHHMIl IS PAaCcCTAHOBKH KO3(QQUIMEHTOB B
OBP.

Pasznea 6.

6.1. PaccmoTpuTe 0o6Imme OCOGEHHOCTH CTPOGHHS W CBOMCTBA METAIUIOB. OxapaxTepusyiire
CTPOCHHE, HAXOXKICHUC B IIPUPONIE, CIOCOOBI [OJNy9EHHS IIETOYHBIX, IIENOIHO-36MENTbHBIX METAILIOB,
AMOMIHIA, JKeJIe3a, XpoMa, Mapratiia, MEIH, IMHKa ¥ WX COSIMHEHHIT (TUAPOKCHIOB, OKCHIOB, CONEH,
OMHAPHBIX COeNMHEHNMH C HEMETAIITAMI).

6.2. OxapakTepu3yiTe OCOGEHHOCTH CTPOCHHS, HAXOXKICHHE B IIPUPOJE, CIOCOOBI IOIyUEHHS
CHCLYIOUMX HEMETAIIOB , WX OKCHIOB, KHCIOT, CONeH H JpYrux COeIMHEHHWH: BOZOpOa, Gopa,
yraepona, KpeMHus, asota, pocdopa, KHCIOPOa, Cephl, FAIOTSHOB.

Pasznen 7.

7.1.  OxapaktepusyiiTe COBPEMEHHYIO KIACCHDUKALMIO METONOB AHAIM3A. Cdopmymupyiite
COBPEMCHHBIE THIIEl KIACCA(UKAIMK KATHOHOB, aHHOHOB, PACCMOTPHTE OCHOBHBIE KadeCTBCHHDBIC
PEaKINH UX OTPENETIECHHS B PACTBODE.

7.2. Chopmynupyiite peIMET M NPUHLMIELT KONHUECTBEHHOTO AHATH3A, B YaCTHOCTH, XHMHYECKOTO
KOJIMYECTBEHHOTO aHaIN3a, TOYHOCTh aHATMTHYCCKHX H3MEPEHHH, METPONOrHs pe3yibTATOB aHAN3a.
OxapakTepu3yiTe IPUHIHIB! ¥ IPAKTUIECKOE IPHMCHEHHE IPaBUMETPUYECKOTO aHAIHM3a.

7.3. OxapakTepusyiTe NPHHIUIL 00BEMHBIX (TUTPUMETPHIECKHX) METONOB. PaccMOTpHTE MeTObI
IPUTOTOBJICHUS CTAHJAPTHBIX PAaCTBOPOB, OCHOBHBIE KONMYECTBEHHBIE DACUETHI, IPHMEHSIEMEBIE B
TUTPUMETPHH, METOIBI OMNpPENENCHUS TOYKH SKBUBAICHTHOCTH, TEOPHH HHIMKATOPOB, IIPHHIIAIEI
IPSIMOTO, 06PaTHOTO ¥ KOCBEHHOTO TUTPOBAHUSL.
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7.4. OxapakTepu3yHTe NPUHLUNEl Pa3MUYHBIX METOIOB THTPHMETPUUECKOTO aHAIHM3a — KHCIOTHO-
OCHOBHOTO, OKHCITUTEIbHO-BOCCTAHOBHTEIIEHOTO, KOMIUIEKCUMETPHYECKOT 0. , TIPUMEHSIEMbIC
CTaHIapTHBIE PACTBOPEL, HCIIOIB3YEMEIC HHIUKATOPEI, PACUETEL

7.5. OxapakTepu3yiiTe OCHOBHBIE (H3MUECKHE U (DU3UKO-XMMHUUECKAEC METOIBI aHain3a. PaccMoTpute

TEOPETUYECKHE OCHOBBI H IIPAKTHYECKOE IPUMEHEHHE ONTHYECKHX METONOB ((OTOKOIOPHUMETpPHS,
CHEKTPOGOTOMETPHSA).

Kpurepuu onennBanus y4e6HbIX JeHcTBHH 00yYal0MUXCs MPH NPOBEIEHUH 0Mpoca

Otmetka Kpurepun oneHnBaHus

OTIIMTHO 00y4aroMmuiics YeTKO BRIPaaeT CBOIO TOUKY 3PEHI M0 PacCMaTPUBASMBIM
BOIIPOCAM, IIPHBOJA COOTBETCTIBYIOIIHE IPHMEPHI

Xopomo 06yqa10mm7lcg AOITyCKaeT OTACIBbHBIC MOTPEITHOCTHA B OTBETE

YIOBIETBOPUTENBHO o0yJaromuiics 00HapyKUBAET POGENTEl B 3HAHUAX OCHOBHOTO Y4eGHOTO |
HOPMaTHBHOI'0 MaTepuaia

HEYIOBIETBOPUTENHHO ofy9aromuiica 00Hapy)KUBAST CyIIeCTBEHHBIE MPOGENbl B 3HAHUIX OCHOBHBIX
HOJIOAKEHNH JUCIUIUIMHEL, HEYMEHHE C TIOMOIIBIO TIPEN0aBaTells IOy IHTh
[PaBUIBHOE PeIIeHHe KOHKPETHOU IPakTHIecKol 3a1aqu
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IIpunoxenwue 2.
KoMITekT THIOBEIX 3amanmit mis TECTUPOBAHMUS.
TecToBbIe 3a/1aHUS I OIIEHKH KOMTICTEHITHN (YK-1. OITIK-4):

BX0/HO# KOHTPO.IB: TeCT 0 MKOILHOMY Kypcy.

Bompoc Kon otseTa OtBer
1. Yucno mpoToHOB, HEHTPOHOB u SIEKTPOHOB H30TOIA St A 38,90, 38
COOTBETCTBEHHO PABHO B 38, 52, 38
C 90, 52, 38
2. Hemeramnmuyeckue cBoicTBa Hanbolee BEIPAYKEHBI y A KpEMHUS
B yriepona
C KUCIopoaa
3. CoenuHEHNS ¢ KOBAICHTHOM HEIIOSIPHOH CBSI3BIO A 0,,Cl,, Bry
PacIIONIOKEHEI B PSTY B 03, P4, H,O
C Ny, F, , NH;
4. B cxeme npeBparneHuit A CL u HCI
X] X2 B HCIl u Clz
Fe — FeCl, — FeCls C HCI u NaCl
BemecTBaMu X U X; MOTYT OBITh COOTBETCTBEHHO
5. CKOMBKO rpaMMOB KapGoHaTa HATPHs HyXHO J06ABHTE K A 19,5
200r 10%-To pacTBOpa 3TOM e CONM, YTOHEI MACCOBAS TOTIS B 39
comu cocTaBuia 18%? & 15,5
Tema: «JxBHBaIIEHD)
Bomnpoc Kon Otger
OTBETa
1. Onpenenwuts haxrop sxkBuBanenTHOCTH hochopa B A 1/5
oxcuze docdopa(Ill). B 1/3
C 1/2
2. PaccunTaTh MOJSIPHYIO MAacCy SKBHBAJICHTA A 70,7
dbochara xanus. B 164
C 32
3. B oxcmne MomsIpHas Macca SKBHBATeHTa docdopa A 142
paBHa 6,2r/monk. PaccumTate MomspHYIO Maccy B 152
okcuna? C 50
4.Bzaumo/eficTBIE PacTBOPa XJIOPHOBATON KHCIOTHI C
bocdhopoM HIET o peakum: A 84,5
HCIO; + P + H,0 = H;PO4 + HC1 B 169,0
Paccunrath MOJLIDHYI0O ~ MacCy  3KBHBaJeHTa c 14,08
XJIOPHOBATON KUCJIOTEL
5.Ha oxucnenne 2,25t Metamma motpe6oanocs 3,151 A 15
a30THOH KHCIOTHL. ONpeennTh MOISIPHYIO MacCy B 75
9KkBHUBaICHTa MeTamia. M( 1,HNO3) = 21r/Momb C 30
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Tema: «Crpoenre aroma. Xuviraeckast cBs3b»

Bompoc Kon OtBer
0TBeTa
1.Vka3aTh HEBO3MOKHYI0 BHGKTpOHHyIO A 3p3
KOHOUTYpAITHIO. B 2d°
3 4
2. Yucno HecapeHHBIX AIIEKTPOHOB B MAKCHMAIBHO A 1
BO30Y)XIEHHOM COCTOSIHHH y aTOMa XJIOpa PaBHO B 4
C 7
3. Bce coemmHEeHHs ¢ HOHHOH CBS3BIO HAXOIATCS B A HCl104, H,CO3, HCI
pany B K5SO4, CaCO3, NH4,C
C CS,, BF3, P05
4. BanentHwsie opOuTanu LEHTPAJIBHOTO aToMa A SiF4, CH4, NH;
HaxoJsATCsI B OAMHAKOBOM THOPHUIHOM COCTOSHUHU BO B AlHj;, NH;, SiH,4
BCEX COCMHEHUIX pAna C CaH,, PH3, SiCls
5. C TOYKM 3peHHs MeToMa BaleHTHBIX cBaselt (MBC) A CF¢”
HE CyIIEeCTBYET HOH B SiF62'
C FeFs”
Tema: «T'epmoguHAMIIKA XHMHIYECKHX IPOIIECCOBY
Bomnpoc Kog OtBer
OTBeTa
1. Peaknus N, + O3 <> 2NO supoTepMHuUecKas. A AH <0
OmpesienmuTh 3HaK SHTANBINE 00paTHOH peakuu(k][x) B AH>0
C AH=0
2. Jlana TepMOXUMHYECKAS PEAKIIU;

N2 (r)‘l‘ 3H2 ) < 2NH3 (> AHO == 92,4 KI[}K A -92,4
Paccunralite cTaHmapTHYIO TEMIOTY 06pa30BaHA B 46,2
ammuaxa(xJx/mMounb). C -46,2
3. DHTpomIH: BO3pacTaeT B pe3ysbTaTe IpoIecca;

1) HoO ) = H2O g A 2)

2) HzO(l-) = HzO(;K) B 1)

3) 2802(1-) s OZ(r)= 2803(r) C 3)

4. Tlo smawemmo AG ompenenwrte  Hawboiee A 1)
TepMOJII/H{aMI/IHewKI/I BEPOATHBIN IPOIIECC: B 2)

1) AG® = -10x]x G 3)

2) AG® = 1000k x

3) AG” = -500x T
5 Peaxums HeB03MosKHa IIPH THOOBIX TEMIIEPATYPAX, €CIH A | AH>0 AS>0

B AH>0 AS<0
C AH<0 AS<0
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Tema: «CropocTh XHUMIYecKoil peakimy. XUMHIeCKOe PABHOBECHE)

Bompoc | Kox oTBera Otser
1. B mepBoif u3 [OBYX TOMOTEHHEIX DEakIMi 3a A nepBast
CAVMHUIY BPEMEHHM B eIMHHIlE oObema obOpasyercs B BTOpas
11,2 1 Cly, Bo BTOpoii 22 T CO,. Kakas peakius uueT C OIMHAKOBO
ovIcTpee?
2. Kak #3MeHUTCS CKOPOCTh PeaKIliuy A YBenuuutes B 4 pasa
C+0,=CO, B YBenmuuutes B 2 paza
IIPH YBEIUYECHUHN TAaBIICHUS BIBOE? C He u3menuTes
3. Yepes CKOTBKO MUHYT 3aBEpIIHTCS PEaKiys IIPH A 3 MuH.
50°C, ecnmu mpu 20°C oma mporekaer 3a 24 Mun? B 4 MuH.
(y=2). C 5 MUH
4. B KakoM HaIpaBICHWH CMECTHTCS DABHOBECHE B A BIIEBO
peaxnuu C+CO,=2CO npu MOBBIIIEHAN JABICHU? B BIIPaBO
5 HE CMECTHUTCS
5. Paccuurars KpaBH. mjist peakiwy B 3anaHuu 4, ecim A 0,18
PaBHOBECHBIE KOHIIEHTPAIINH BEIECTB COCTABIIAIOT B 0,02
[CO,] = 0,5 mome/r, [COJ= 03 MoIB/m C 5,56

Tema: «IIpuroropjieHHe pacTBOPOB. PacTBOPHI HEIIEKTPOJIUTOBY

Bompoc Kop otBeTa OTtBet
1.  Paccuurarh  MOISUIBHYIO  KOHIICHTDAIMIO  PACTBOPA, A 0,625
IOJTy9eHHOro Ipy pactBoperun 10,65 r Na,SO4 B 120r  H,O. B 0,574
& 0,725
2. Paccamrare Maccy NaNOs, He0OXOIHMYFO [Tl IPUATOTOBIICHHS A 8,4
500 T pactBopac o =0,9%. B 4,5
C 250
3. Paccumrars cooTHOmeHHe Mace 30%-HOTO pacTBOpa XJIOPHOM A 400 : 200
KUCJIOTHI U BOIB! [yt npuroTosieHns 600 r 20%-Horo pactBopa B 300 :300
KHCJIOTBL C 150 : 450
4. Paccuntare cooTHomenue Mace S50%-moro m  10%-Horo A T35 125
pactBopoB NapSOy , HeoOXOmuMbIX I mpurotoBienus 200 T B 100 :100
pactBopa ¢ @ = 25%. C 50:150
5. OnpeenmTh 0CMOTHYECKOE JIAaBNICHHE (B aTMOC(epax) pacTBopa A 22,4
upu 25°C, conepixarmero B 500 M 0,2 moms mogesrrsr CONH,),. B 8,96
(R=0,082 arm - 1/ Moms - K) & 5,6
Tema: «onHbBIE paBHOBECHS B PACTBOPAx»
Bompoc Kon OTtser
OTBETa
1. PaccunTars KOHIEHTpAIHIO HOHOB BOZOPOA B A 3-10™
pacTBOpE MacIITHON KHUCIOTHI C MOJISIPHOM B 3-102
KoHIenTpanuei 0,1Moms/1 (¢ = 3-1072). C 3-107
2. PaccumTaTh, BO CKOJBKO pa3 H3MEHHUTCS CTEIEHb A B 16 pa3
JUICCOIMAMU CIIab0i KUCIOTHI, €cl €€ KOHIIEHTPAITUs B B 4 paza
BO3pacTET 16 pas. C B 8 pas
3. Onenuth, Kakas OymeT peaknus Cpemsl MpH A KHCIast
pacTBOpeHuUH B Bojie docdara Kajus. B EJI0YHAas
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C HEUTpaibHAas
4.Paccuntats pH cpespl, eciu KOHIIEHTPAITUS HOHOB A 11
Bozopoyia paBHa 107 moms/1 B 9
C 3
5. PaccumTaTh KOHIEHTpaIHIO THAPOKCUII-HOHOB B A 10
pacTBope, umeromem pH = 11. B 10°
E 10°
Tema: « Bydepusie pacTBopsI».
Bompoc Kon OTtBeT
OTBETa
1. Paccunrars pH menognoi OydepHoit crcTeMbl, cocTosmel A 10,722
u3 120 M pacTBopa c1aboro oCHOBaHHS (C = 0,5momb/11, pKB B 3,278
=4,755) u 10 M1 pacTBOpa ero conu (C=02momm/m). C 9,722
2. PaccunTars oTHOmMEHKE KoHmeHTpanuit Ca: CsB A 1:100
KHCIIOTHOM OydepHOM pacTBope, eciu pH = 3,76 (pKa B 10:1
=4,76). C 1000 : 1
3. Paccumtats GydepHyI0 eMKOCTE CHCTEMBI, €CIIH IIPH A 0,666
nobasnennn K 150 mn 6ybeproit cmecu 50 Mot pacTtBopa B 0,333
comsHord kucnoTel (C = 2 Momm/1) 3HAYeHHE pH c 2,2
IIOBBICHIIOCH Ha 0,3.
4. BBMMHCIHTB, Ha CKONBKO yMEHBITHTCS pH pactBoOpa, A 1
Oydepnas émxocTs KoToporo pasa 0,35 MOJIB/JI, €CITH K B 0,2
200 M1 6ybepa mpmmuts 70 M pacTBopa COIIHOMN C 0,35
kucnotsl (ClYz = IMomB/i).
5. Onpenenmuts, Kak u3MeRuTCs pH KUCITOTHOMR Oydeproii A | ITorusures Ha 3
CHCTEMBI IIPH yBETHYCHUH KOHIEHTpaluy comd B 10000 B | ITornsutcs Ha 4
pas. C | HoBeicurcs Ha 4

Tema: «Kommrexcoo6paszoBanue»

Bomnpoc Kon Otser
OTBETa
1.Yka3aTp npaBuIbHOE Ha3BaHUEe A TetpadTopobepumnar xamus
KOMILIEKCHOTO  coemuuernst Kp[BeFy]. B Kamuii-terpadropobepumnar
C TerpadTopbepunuii kamms
2.0npenenuts 3apsn = KOMIIIEKCHOTO HOHA A 2-
[Cu(C,04),]* pu IIOJTHOM 3aMEHE HOQHHEIX B 2+
JUTaHJ0B Ha MOJIEKYJIBI aMMHaKa. C 4+
3.YKasaTh 9HCIIO0 aTOMOB XJI0pa, KOTOpbIE MOTYT A 3
IIEPEHUTH B OCAJOK IIPH MPUGABIECHHUH K pactBopy B 2
KOMIUIEKCHOTO COEIUHEHNUS C 1
CoCl; SNH; u3briTKa HUTpara cepebpa.
4.TIpu nelicTBHYU Ha PacTBOP COJIM COCTaBA A [PtBr,(NH3)4]SO4
PtBr,SO;4 - 4NH; xiopuna Oapus BeIagaeT Oebri B [PtSO4(NH3)4]Br,
ocanok. OImpenenuTs cTpoeHne KOMILIEKCHOTO C [PtSO4Br,] (NH3),
COEIMHEHHS.
5.0npenemuts, GymeT 11 IPOMCXOMUTh pa3pyIIeHHe A na
KoMItekcHOro uoxa [Ag(NHs),]" npu no6asnenun B HET
u30bITKa pacTBopa KCN, eciti KOHCTaHTEI C YaCTHYIHO
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mecrolkocty 1t [Ag(NHs )] -6,8-10%, a mst
[Ag(CN),] -10

«Me’l‘pOJIOI‘Hﬂ XHMHYCCKOI'0 aHAJIH3a»

Bompoc Kox OTtBeT
OTBETA
1. 3anmcate Maccy BeIecTsa 5,5 I, OIyYeHHYIO Ha TEXHIIESCKHXK A 5,5
Becax. B 5,500
C 5,5000
2. HaifTu BenmuuHy abCOTIOTHON OIMHOKH, €CIIH UCTUHHOE A 0,2
3HAYCHUE BEIMYHHEI paBHO 5,0, a cCpefiHee SKCIIEPUMEHTAIBHOE — B 0,04
5,2 C 0,038
3. OnpenenuTh BeMUINHY CPEIHETO KBaAPaTHYHOIO OTKIOHEHHS, A 0
€CJIM 3HAYEHHUs OTKIOHEHHUH paBHEI 1, 2, 0, -1, -2. B 1,4
Lo 1,58
4. Kaxkoe KOIHYECTBO SKCIIEPHMEHTOB HAO BEIIOIHUTE, YTOOBI A 3
HCIIOIB30BaTh HaHOOIee PeabHYIO BETHUHHY KPHTEPUS B 5
CreronienTa? C 10
5. Kako# ypoBeHB BEPOATHOCTH HCIIONB3YIOT B AHATMTHYECKOH A 90%
XAMHAH? B 95%
C 100%
«KHCJI0THO-0CHOBHOE THTPOBAHHE
Bompoc Kon OtBer
OTBETA
1.PaccunTaTh Maccy HaBecku NayB4O7 - 10H,0 HeoOXomuMyro it | A 19,1
npurotosierus 2 1 0,1H. pacTBopa. B 38,2
M (Na;B407 - 10H,0 ) = 382 r/mous. C 57,3
2. Paccunrate Maccy 60 % -HOM CEPHOM KUCIOTEL, HEOOXOIAMYIO A 12,16
Juis mpuroroBienus 250 mn  0,1H. pacTBOpa B 14,08
(M (H2SO4 ) = 98 r/momnb) G 2,042
3. OmpenemuTh MOJIAPHYIO KOHIIEHTPAIIUIO SKBUBAIIEHTA pacTBOpa | A 0,067
A30THOW KHCJIOTEL, Ha TATPOBAHUE 15 MIJI KOTOPOTrO OBLIO B -0,03335
uspacxomosano 10 vy 0,1H. pacTBOpa ruIpoKCH 1A HATPHAL & 0,09667
4. Paccuutats TUTp 0,1H. pacTBOpa CEpHOM KHUCIOTHI II0 A 3,7-10™
THAPOKCUIY KaJbIIHsL. B 7,4:107
C 1,3-10”
5. KaxoBa Macca rUApoKcHaa Kabitws B ipobe? Paccaurtats mo T | A 0,888
H,S0O4/Ca(OH),, eciz Vi = 100 vt B 0,444
V1=10m™1; V p-pa H,SO4= 12 mi1. G 0,222

«Pe,T_IOKCI/IMETpI/IH »

KMnOy + FeSO4 + H,SO4 — K3SOy4 +Fe;(S04); + MnSO4 + H,O
E° MnO4; /Mn* = 1,51 B
E° Fe** /Fe** =0,77 B
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Bompoc Kon Otget
OTBETA
1.Bo3MoHO 11 THTpOBAHHE 110 IPHBEIEHHOM PeaKIiHy, A Ha
UCXOJIS M3 BEIUIMHEI ee DJ[C? B Her
2. KakoBa MOIIsIpHas Macca 3KBUBAICHTA OKHUCIIHTEN B A 158
IIPUBENCHHON PeaKiuy ? B 152
C 31,6
3. KaxoBo 3xagenue tutpa T KMnOy4 / FeSO, s A 0,1520
ecimu C(1/z KMnOy) = 0,1 mons/n? B 0,0304
C 0,0152
A 0,152
4. Kaxosa macca FeSOy B mpo6e? B 1,520
Paccumtars mo T KMnO, / FeSOy4, ecu (! 3,040
Vi =100 M, V; =10 mi; Vp-pa KMnO4 =10 M
A W3-3a oxucieHus
5. IToueMy Kpaxmai [06aBISIOT B KOHIIE KpaxMmajia HoJ0M
HOUMETPAYECKOTO TUTPOBAHHA? B H3-3a ancopOriun #ona
KpaxmaJioMm
C HM3-3a HECTOUKOCTH
OKPAacKH COeTHHEHHS
Kpaxmajia ¢ HojioM
«KommiekcumeTpus»

Hanummmre ypapreHne peakiyst B3aMMOIeHCTBIS XIOPH/a Maraus ¢ Na, [H.Y] B
MOJICKYJIIDHOM X HFOHHOM BHJIE H OTBETHTE Ha BOIPOCHL:

Bomnpoc Kox oTtBeta OTtBeT
1.HeMy paBHO KOOPIMHAIIHOHHOE UHCIIO KOMIIIIEKcooOpa3oBarens | A 1
B 00pa30BaBIIEMCS COEUHEHUN? B 2
C 4
2.Yemy paBeH (akTOp 3KBHBaTEHTHOCTH Mg~ B naHHOM A 1
peaxun? B 172
C 1/4
3.Yemy paBHa MOJIApHAs Macca 9KBUBaneHTa Mg ? A 24
B 12
C 18
4.Yemy paser tutp T (Nap[HoY] / Mg™), ecu A 9-10"
C(1/z Nap[H,Y] / Mg* ) = 0,05 moms/n? B 1,2-10*
" c 6-10"
5.B xaxoi cpeJie cIeIyeT BECTH KOMILTEKCUMETPHIECKOE A pH>7
THTPOBAHKE IIPH Onpeeennnd Mg> ? B pH=7
C pH<7

Kpurepnn ouenupanns yaeGHbIX feiicTBHIl 06ydaromuxcs npu IPOBEIEHNH TeCTHPOBAHUSA

OTMerka Kpurtepun ouenuBanus

OTIIHYHO O6yuarommiics BEIIOTHSET 5 3aaHuil 663 0mmUGoK

31



XOPOIIOo O6y4aromuiics BEIIONHAET 4 3a1aHUA 63 ommubok
YAOBJIETBOPUTETHHO OO6yuaromuiics BEIIONHAET 3 3a7aHus 6e3 ommbok
HEY IOBIETBOPUTEILHO Ob6yuaromuiics BEIIONHAET MeHee 3 3aqaHuil Ge3 ommub0K
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[Ipunoxenue 3.
KoMIIeKT THTIOBBIX BapHAHTOB KOHTPOIBHEX paGoT.

TunoBsle BapraHThl KOHTPOIEHBIX PaboT IS oneHky koMnereHuy (YK-1, OITK-4):

KonTpossnas pabora “TepmoannamMuka, SHepreTHKa 0 KHHETHKA XHMHIECKHX npouneccoB”.

1. VpaBHATE OKMCTHTENBEHO-BOCCTAHOBUTENBHYI0 DCAKIMIO M BEITHCITHTE MOJIIDHBIE MAaCCEI
9KBHUBATICHTA OKHCIUTENS U BocctaHoBUTENs HIO3+H,S—1,+S+H,0.

2. Ilpu monHOM CropaHum MeTaHa (IO JKHIKOM BOZKI) BeLAENMIOCh 7500 xJk Temna. BuramciauTs
00BEM BCTYNHMBINETO B PEAKIUIO KACIOPOa (H.Y.)

3. B peaxmun:  CH3OHpiy+3/20ry—COyry+2H,0(r), YCTAHOBUTH 3HAK H3MEHEHHS SHTPOIIHUHU.
IIpoBepUTH pe3ynsTaT pacyéToM.

4. Temneparypuerf K03QOHUIMEHT CKOPOCTH HEKOTOPOI peaknuu paseH 3,5. Bo ckomeko pa3s
YBEIMIUTCS CKOPOCTh ITOH PEAKI[UH, ECIIH TIOBBICHTE TeMIepaTypy Ha 40 rpaj.?

5. Beraucnute paBHOBeCHBIE KOHUeHTpamuy [Hy] u [I2] B peaxmuu Ho+,=2HI, ecnu mx HavabHbIE
KOoHIEHTparuu cocTaBaamd 0,03 Mons/y, a paBHOBecHas konnerTpanus [HI]=0,04 Monb/1. BEMHCIHTS
KOHCTaHTy PaBHOBECHS.

KonTpoasnas pa6ora «PacTBopbn»

1. Paccunrars Maccy KpucTaoruupata Terpabopara Hatpus (NapB407.10H,0), Heobxomumyro ays
IPUTOTOBJICHHA 250 M1l pacTBOPa ¢ MOJIAPHOM KOHIEHTpamuel skBuBaienTa 0,1 MOTB/II.

2. Berumenuts Macey rimrokossl CgH 204, comep:kalneics B 1 11 pacTBopa, €CIIM €r0 OCMOTHYECKOE
nasnerne npu 0°C pasro 1 atM? YHEBEpCATBHYIO ra30BYIO MIOCTOSIHHYIO IIPUHATH paBHO# 0,082
m*atm/Moms*K.

3. Berauenmuts pH pactsopa, conepsxarmero B 1 10,0051 r moros OH.

4. HamucaTs MONEKyTApHOE, IOTHOE HOHHOE H COKPAIEHHOE HOHHOE YPaBHEHUS peaKIlui
THIPOIIK3A [0 IEPBOH CTYNICHH CIE/FOIINX CONEH: UaHU A KATbIHUS, CyTbDHIa aAMMOHHS,
KapOoHaTa amoMuHus. Ykasars pH cpemsl (6ombiie 7, MeHbIIe 7, paBHO 7).

5. AneratHas OydepHas cictema o6pasyercs mpu 00paboTKe yKCYCHOM KHCIOTON BII&XKHOTO 3¢pHA C
[EIBIO €ro KOHCepBUpOBaHHS. UeMy nomKHA OBITh paBHA KOHIEHTPANMS AalleTara HaTpus B
pactsope, conepxamem 0,1 moms/m CH3COOH, uro6sr pH pactsopa coctasmsn 3,752 pK.=4,75.

Kpnrepnn onennsanns y4eGHbIx nelicTBuil 06yuaromuxes IIPH NPOBEIeHUH KOHTPOJbHON PadoThI

OtMmerka KpuTepun onennsanus
OTIIMIHO OO6ywaromuiics BEIIONHAET 5 3aIaHMH Ge3 OmuG0K
XOpOomIo O6y4arommiics BHIIONHAET 4 3a0aHMs 63 OMHGOK, MM 3 3aMaHMIs 6e3

OIHMO0K, a 2 ¢ He3HAYHUTEIHHEME OMIHOKAMHI

YAOBIIETBOPHUTEILHO O6yqaromuiicss BRIMONHAET 3 3a1aHus 663 OmuGoK, 60 2 3a1aHus 6e3
OMMOOK U eMiE 2 — ¢ He3HAYUTEILHEIMH OMIUOKAMHI

HEYIOBIETBOPHUTEILHO O6yuaromuiics BEITIONHSIET MeHee 3 3anaHuii Ge3 ommuboK
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IIpnnoxenne 4.
KomniekT npumepabIx BOIPOCOB (3a1aHHI) K IK3aMeHy 10 TUCIUIIMHE,
Bomnpocs! k 9x3aMeny s onenkn komnereHimu (YK-1, OIIK-4):

1. OcHOBHEIE IOHSTHS W 3aKOHBI XHMHH. DKBHBAJICHT. OmnpeneneHre MOHATHS SKBHBAIEHT. ®axTtop
OKBUBAICHTHOCTH. MonspHas Macca SKBMBANEHTAa. DKBUBAICHTHEI 00BEM. 3aKOH SKBUBAJICHTHBIX
OTHOIUEHUH.

2. Crpoenne atoma. Ilepromudeckuii 3ak0H 1 [IepHOaUIECKas CHCTeMa d1eMeHToB. CTpoeHne aToma u
KBaHTOBBIC YHCNa. [IpaBuna 3amonHEHHS ypoBHell M moxypoBHeil. CBOHCTBA aToMa: paguyc, 3HEpTHs
MOHHM3AIMH,CPOJICTBO K SIIEKTPOHY, 3JEKTPOOTPUIATENBHOCT, BAJICHTHOCTb, CTEIEHh OKHCIICHHSL.
IlepuonuaecKkuii 3aKOH W MEPHOMMYESCKAS CHCTEMA 3JICMEHTOB. [leprogMYHOCTE W3MEHEHHSA CBOMCTB
aTOMOB 3JIEMEHTOB.

3. Xummueckas CBs#3b. KoBaeHTHas CBsi3b. MeXaHH3MbI obpasoBanus. IlomsapHOCTE, CBOMCTBA,
IIPAMEDEI.

4. VoHHAs W MeTalIMdecKas CBA3H. Bonopomuas cBa3b.

5. Tepmonmuuamuka xumudeckux peakumii. OCHOBHBIE MTOHSTHSL Buyrpennss omeprusa. I nawamo
TEPMOJMHAMUKHA. DHTAIBIIHS. 3aKOHEI TEPMOXUMUH.

6. Owurpomnus. II u III Hauana TepMoRHHAMUKA. Y CIIOBHS CaMOTIPOU3BOJILHOIO IIPOIECCa.

7. Kunetmka XuMHYecKMX peakmuil. I[loHATHE CKOpOCTH. (DaKTOPELBIUAIOMKE Ha CKOPOCTD
peaknun.3aKoH NEHCTBYIOIMX Macc.

8. Xumumueckoe paBHOBecme. O6paTHMEBIE U HEOOpaTHMblE XUM.pPeaKIUHK.3aKOH NeHCTBYIOIAX Mace
AT XUM.PaBHOBECHS. DaKTOPEL, BIUSIONINE Ha paBHOBeCHe. IIpuHImn Jle-Illarense-bpayna.

9. Pactsopsl Ilonstue pactBopa. CriocoGsl BBIDAKCHMA cOcTaBa pacTBopa. CBoiicTBa pa3baBiIeHHBIX
PacTBOPOB HEITNEKTPOIUTOB.

10. Ocmoc. OcmoTtnyeckoe paBieHue. 3aKoH Bant-T'opdpa. 1 u 2 sakomer Payms. PacTtBopsr
SJIEKTPOIUTOB.

11. Teopus snexTpuueckoit muccormaruu. CTemeHsb aucconranuy. PakTophl, BIMAIOIAE HA CTEIEHb
JUCCOIIMAITHH,

12. CunbHEBIe STEKTPONHTEL. AKTHBHOCTS HOHA, HOHHAS CHIIA pacTBopa.

13. Cnabrre anextposutel. KoHCTaHTa AUCCONUAIIHT. 3aKOH pasbarnenus OcTBanba.

14. T'uaponus coneit. KoHCcTaHTa U cTeleHb TUpoNHU3a (BIUSHUE Pa3IHIHbIX (HAKTOPOB).

15. Bydepnsie cucremsr. Mexanusm 6ydeproro neitcteus. Ph u OydepHast eMKOCTb.

16. OxucnuTETEHO-BOCCTAHOBUTENLHEIE  PEAKIHH. OnektporHas Teopus OBP. Oxucnutemu u
BOCCTaHOBHTEINH. | [0HATHE OKHCITHTEIEHO-BOCCTAHOBUTEIHHOTO OTEHITHAA., Hampasnenue OBP. D]IC.
17. Kommekcrple  coemumenus. KoopauHammonnas Teopuss Beprepa. IIpuMepel KOMITIEKCHBIX
coemEeHNH. HoMeHKIaTypa i yCcTOHUMBOCTS KOMILIEKCHBIX COETMHEHHI.

18. XyuMus 371EMEHTOB U HX COeIUHEHHIL. Bonopon. ITonoxenune B meprommaeckoit cucreme. Croco6sr
MOJTyYeHHs. XUMHUECKHE CBOWCTBA.

19. Hatpwmit u xamuit. XuMudeckre cBoHCTBA. XapaKTepuCcTUKa OKCHIIOB U THAPOKCHIOB.

20. Maruuii ¥ kanpruil,. XuMHUECKIE CBOMCTRA., XapakTepUCTHKA OKCUIOB H TUIPOKCHUIIOB.

21. Bbop. Xumudeckue CBOMCTBA. XapakTepucTUKa OKCHIA, KUCIIOT, Colell. KOMIUIeKCHbBIE COeTMHEHNS
6opa.

22. Amomunnit. XMMUYeCKHe CBOMCTBA. XapaKkTepUCTHKa OKCHIA, THAPOKCU/A, COJIEH. AmMdoTEpHOCTS.
KommneKcHbIe CoeIMHEHNS aTIOMIHHS.

23. Vriepon. Xumudeckue CBOMCTBA. Amnotponus. XapaKTepUCTHKA OKCHIOB, YTOIBHONW KHUCIOTH U e
COJIEH.

24. Kpemuuit. Xumudeckme cBOHCTBA. XapaKTepuCTHKa NHOKCHIA, METAKPEMHHEBON KHCIOTEI H €
corei.

25. AzoT. XuMuYecKre cBOHCTBA. AMMUAK. ITomyuenne. XuMuueckue CBOHCTBA.
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AsotHas xucnora. [Tomydenne. Xumuueckue cBOHCTBA. Hurpater. ®ocop. Xumudeckne cpoiicTsa.
XapakTeprCcTHKA OKCHIIOB B KUCIOT hocdopa.

26. Kucnopon. ITonyuenue. Xumudeckue cBOHCTBA. Amnnorponus. [Tepoxcun Bogopoza. CoiicTsa.

27. Cepa. XuMHuecKHe CBOMCTBA. CepoBomopon. Ilomyuyenme. XuMudeckue CBOMCTBa. Cynsbuas..
CepHucrast, cepHast, THOCEpHAS KHCIOTEL YIX cBOMCTRA.

28. Xnop. XuMHYecKHe CBOMCTBA. Kucnoponconepiariie KucioTsr xnopa u ux coim. Ux cBoiicTsa.

29. l'anorensr.  Ionydenne. CpaBHETenbHAS XapaKkTepucThKa. [ amoreHoBomoponsl. XHMHUECKHe
CBOMCTRA.,

30. Xpom. Xwumwuyeckume CBOMHCTBA. XapaKkTepUCTHKA OKCHIOB, THAPOKCHIOB, KHCIOT. XPOMHUTEL,
XPOMaThI, TUXPOMATEL.

31. Mapraner. XumudecKkue cBOMCTBRA. XapaKTepHUCTHKA OKCHIOB, THAPOKCHIOB, KACIIOT. ITepmanramar
KaJTusl.

32. Kemezo. Xumuueckme CBOMCTBA. XapakTepucTHKa OKCHIOB, THIPOKCHIOB. KOMTIICKCHEIC
COEIMHEHUH.

33. Menp. Xumunueckue cBoiicTBa. CoequHEHHS meru (II) — oxcun, rumpokcma, comm. ITomydenwue,
XHMUYECKHE CBOMCTBA. KOMIUIEKCHEIE coeqmHEHMS.

34. lumk. Xwumudeckue cBoiictBa. Okcu, TUAPOKCHT  (aM(OTEpHOCTS), comd. KOMILIEKCHBIE
COEIMHEHHUH.

35. Anamutudeckas  xumms.  Kiaccuduxamms TUTPUMETPHYECKAX METOJNOB aHaim3a. Touka
SKBHBAJICHTHOCTH M METOABI €€ onpesienenHust. [Ipsamoe, o6paTHoe 1 KocBeHHOE THTpOBAHHE.

36. CrammapTHble pacTBOpEL IIpHrOTOBIEHHE NIEPBUYIHBIX CTaHIAPTHBIX PAacTBOPOB. PacyeTr Macce
BEIIECTBA JULL [IPUTOTOBIEHHUS TAKUX PACTBOPOB.

37. MeTonpl NPUTOTOBIEHHUS BTOPHYHBIX CTaHIAPTHRIX PacTBOpoB. OmpezeneHHe W pacdeT TOYHOM
KOHICHTpalllH TAKKX pacTBOPOB. IlonpaBka K KOHIEHTPAIWH BTOPAIHOTO CTAHAAPTHOTO pacTBopa.

38. KucIoTHO-0CHOBHOE THTpOBaHHe. MeTob! OIIPENCIICHAS TOYKU SKBUBaeHTHOCTH. OmpesneneHue
CONCPXKAHMS IMENOIH B PACTBOPE NIPAMEIM THTPOBaHHeM. PacdyeT Maccs! BermecTra B mpoGe.

39. OmpeneneHue comepikaHHS aMMHaka B pPacTBOpe METOAOM OOpaTHOTO KHCIOTHO-OCHOBHOIO
TUTPOBaHKA. Pacuer Macchl BemmecTBa B mpobe Py TaKOM BHJIE TUTPOBAHHUS.

40. OKUCTHTENBHO-BOCCTAHOBATETFHOE THTPOBAHKE. OKHUCITHTENBHO-BOCCTAHOBUTEIBHEIE TOTCHIUAEL,
SJIC. CrannapTHble pacTBOPEL ¥ HHAMKATOPEI IIPH OKACIHUTETHHO-BOCCTAHOBATEILHOM TUTPOBAHHH.

41. WomumeTprs, KaK BHJ OKHCIHTEILHO-BOCCTAHOBHTEIBHOTO TUTpoBauus. OnpeneneHre aKTUBHOTO
XJI0pa METOZIOM KOCBEHHOTO HMOAMMETPUYECKOTO THTPOBAHMA. YPABHEHHSI XUMHYECKHX peaxnui.
DopMyiia IS pacIeTa COMCPIKaHNS AKTHBHOIO XJIOPA B mpobe.

42. Kommnexcnmerpus. CraHmapTHBIE pacTBOpEL HHJIUKATOPbl KOMILIEKCHMETPUYECKOTO THTPOBAHHSL.
Omnpenenenue obIel »KeCTKOCTH BOILL

43. Ou3NKO-XUMHYECKHE MEIOTHl aHAIM3A. @otomeTpus. OCHOBHOM 3aKOH CBETONOTVIOMIEHHS.
Omnpenenenue conepxanns nonoB Cul+s pacTBope MeTooM GoTomeTpun. Pedpaktomerpus.

44. Krnaccnukalms MOTpewHoOCTeH, TOImyCKaeMbIX IIpM KOJIMYECTBECHHOM aHaliu3e. MareMaTudeckas
00paboTka pe3yIbTaToB KOMMYECTBEHHOTO AaHAJH3A.

Kpnrepun onenuBanns y4e6HbIX neficTBuil 06yqaromuxcs IIPY IIPOBeJeHHH HK3aMeHa

Otmerka KpuTepnn ouenuBanus

OTIMYHO BRIIIOJTHEHBI BCE BHIBI y4eGHOM paGoTEL, MpeyCMOTPeHHBIE YIeGHbIM [IAHOM.
O6yqarommiicss [eMOHCTPHPYET COOTBETCTRHE 3HaHUH, yMEHW, HABLEIKOB
NPHUBEICHHBIM B TaOJHMIIaX MOKA3aTENSIM, ONEPHPYET NpHOOPETEHHRIMY 3HAHUSIMY,
YMCHUAMH, HABRIKAMH, NPUMEHSEST UX B CHTYAIUAX TOBRIMISHHON croxHOCTH. [Ipn
STOM MOTYT OBITh IOMYIIEHH! HETOYHOCTH, 3ATPY IHSHMS IIPY aHATUTHIECKITX
ONEPaLIAX, ICPEHOCE SHAHKH M YMCHUH Ha HOBBIE, HECTAHAAPTHBIE CUTYALHH

Xopomo BBITIOJIHEHBI BCE BUIBI y1€GHOM paGOTEI, IPeyCMOTPEHHBIE YIeGHBIM IIAHOM,
OO6y"aromuiics TEMOHCTPHPYET COOTBETCTRHE 3HAHUH, YMEHHUU, HABEIKOB
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TIPUBEJCHHBIM B TAONMIAX [IOKA3aTEAM, ONEPUPYET MPHOOPETEHHBIMY 3HaHUSIMH,
YMCHWIMH, HABRIKAMH, IPUMEHSCT X B CTAHAAPTHBIX CHTyammsx. [Ipu sToM
MOTYT GEITh 0Ty IEHH! He3HAYUTETbHEIE OLIHOKY, HETOTHOCTH, 3aTPYAHEHUS [IPH
GHAMTHYCCKUX OTIEPALHSX, IEPEHOCE SHAHMIT i yMEHUH Ha HOBHIE,
HECTaHAAPTHBIE CUTYAIHH

V I0BISTBOPHUTENLHO

HC BEITIONIHEH OJIUH MK O0Jiee BUAOB y4eGHOM paGoTsL, TIPe Iy CMOTPEHHBIX
y4e0HbM MmraHoM. O6yqarommiics ACMOHCTPHPYET HEMONHOE COOTBETCTRHIE
3HAHUH, yMCHUH, HABEIKOB [PUBEICHHEIM B TAOTHAIAX MOKA3aTeNsM, JOIY CKAIOTCA
3HATUTEIbHbIE OMMUOKH, IPOABIETCS YaCTHIHOE OTCYTCTRBHE 3HAHMIA, yMeHui,
HABBIKOB II0 Py MOKa3aTeNIeH, 00yqaiomuics NCIbITHIBAET 3HATHTEbHEIE
SaTPyNHEHIA IPH OLIEPUPOBAHMM 3HAHUAMY U YMEHISMH [IPHU UX [IEPEHOCE Ha
HOBBIE CUTYaInl

HEy IOBIIETBOPHUTENHHO

HE BRITIOJHEHBI BUMIE! Y9e0HON paGoTI, IPe/1yCMOTPEHHEIE YIeGHRM TTAHOM.
OGyu4aromuiicss IeMOHCTPHPYET [OJIHOE HECOOTBETCTBHE 3HAHUM, yMeHHi,
HABRIKOB IIPUBE/ICHHRIM B TabIMIIaX HOKa3aTeNel, 0Ny CKar0TCs 3HAUUTETHbIE
OIIUOKH, [IPOSBIAETCA OTCYTCTBHE SHAHMH, YMEHMH, HABBIKOB 110 GomnpImeMy psimy
HOKa3aTeNel, 00ydaromiics HCIBITEIBAET 3HAYATEIbHbIE 3aTPyIHEHNUS IIpU
OUCPUPOBAHHI 3HAHUAMY ¥ YMEHHAMH [IPU WX NEPEHOCE Ha HOBEIE CHTYaLUH
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JINCT BHECEHUS N3MEHEHUI
B PABOYYIO IPOTPAMMY JUCIUILIAHBI

«OO0mas, HeopraHUYecKas U aHATHTHYECKAT XEMES
Hanpagisienne moarorosku: 36.03.01 Berepunapro-canutapuas skcreprusa
@®opma o0ydeHns: 0YHAL / 0YHO-3209HAS

PaGouas nporpamma qucHuIHHED [IEPECMOTpEHa, 00CYKIeHa U 000pEHa LT HCMONHeHHS B 2022-2023
Y4eOHOM Tofy Ha 3ace/iaHuu Kadeapsl XAMHUH HMEHH npodeccopoB C.1. Aporckoro, A.I'. Manaxosa

ITporokoin 3acemanus Ne OT «__ » 2022 1,
3asemyromuii kadbenpoit I0.1. Brioxun
(0onxcHocms) (hoonuce, damay) - (DPHO)
H3menenne Conep:xkanne u3MeHeHHsT
IYHKTA
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