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1. IEJIA U 3AJJAYH JUCIUATITAHBI

OcHOBHas 1HeJIb [IPENoaBaHusl HEOPraHUYECKOH XUMHUH B aKaJeMHUU:

- IpuOOpeTeHNEe HABBIKOB MCIIOIB30BAHUSI HEOPIAaHWYECKONH XUMHUH B POQPECCHOHATBHON
JeSITEIbHOCTH;

- HAY4YUTh CTYIEHTOB aHAJIU3UPOBATh YCJIOBUS XMMHYECKHUX 3a1ad, BHIOMPATh METOMbI
pELIeHNs U IPOBOJUTH aHAJIN3 MOIY4YEHHBIX PE3yJIbTATOB;

- pa3BUTHE JIOTHYECKOTO MBIIUICHUS CTYACHTOB, 4YTO Ha IMPAKTHKE IIOMOXET UM
aHAJIM3UPOBATh TEKYIIYI0 CUTYalMiO, MPOTHO3UPOBATh DPA3BUTHUE JAIbHEHIINX COOBITHH H
NPUHUMATDH IPABUIIbHBIE PELICHHUS;

- (hpopMupoBaHHE 1IETOCTHOTO HAYYHOTO MUPOBO33PEHHUS, BKIHOYAIOLIET0 HEOPIraHUYECKYIO
XMUMHIO KaK HEOTHEMJIEMYIO YaCTh KYJIbTYPHI.

OcHOBHBIE 32Ja4H JUCLUIUINHBL:

a) W3y4YCHHE OCHOBHBIX IPHUHIIUIIOB COBPEMEHHOH HOMEHKJIATYphl HEOPTraHHMYECKUX
COCJIMHEHM;

0) n3y4eHHe OCHOBHBIX KaTErOpUil U 3aKOHOB HEOPIraHUYECKON XUMUU;

B) U3Y4YE€HUE OCHOBHBIX CBOWCTB XMMHUYECKUX 3JIEMEHTOB U COCIUHEHUH HEOpraHWYEeCKOH
IPUPOIBI B CBSI3U C OMOJIOTHYECKON POJIBIO M MPUMEHEHHEM B MTPAKTHKE BOJHBIX OMOPECYpPCOB U
aKBaKyJIbTYpPhI;

I) NpHOOpETCHHWE HABBIKOB MPOBEACHUS XHMHUYECKOTO OJKCIIEPHMEHTAa M peakuui,
UCIOJIb3yEeMBbIX B KauecTBE IpenapaToB BOJHBIX OMOPECYpPCOB U aKBaKyJIbTYpPbI, B TOM YHUCIIE,
JUTS UACHTU(HUKAIIMYA HEOPTaHMYECKUX BEIIECTB.

2. IEPEYEHD IUVIAHUPYEMBbIX PE3YJILTATOB OCBOEHMSI 10
JTUCHUATIJIMHE (MOJIYJIIO), COOTHECEHHBIX C IJIAHUPYEMBIMM
PE3VJIbTATAMU OCBOEHUSI OBPA30OBATEJIBLHOI ITPOTPAMMBbI

B pesynbTate OcBOEHUS MUCHUIUIMHBI OOY4YalOIIMKCS TOTOBUTCS K CIEIYIOIIMM THIIAM
NeSITeIbHOCTH B COOTBETCTBUU ¢ o0Opa3zoBaTenbHbIM ctanaaprom ®I'OC BO 35.03.08 «Boanble
Ouopecypchl U aKBaKyJIbTYpay.

Ob6nacth npodeccuOHATBLHON 1EATEIBHOCTH:

15 Pp160BOICTBO U PHIOOJIOBCTBO

KoMnerennun odyuaiomerocsi, opmMupyembie B pe3yJibTaTe 0CBOEHUS TMCUUILIUHBI

W3ydeHne AUCIUILTUHBI JOHKHO COPMUPOBATH CIEAYIONINE KOMIETCHIINN:

A) Oomenpodeccuonanbubie komnerenunu (OIIK)

OIIK-1 CrniocobeH pemiath THIOBBIE 3aa4u MPo(ecCHOHATBHOM AeSITeTbHOCTH Ha OCHOBE
3HaHWI OCHOBHBIX 3aKOHOB MAaTeMAaTHYECKUX, €CTECTBEHHOHAYYHBIX U 001IenpodheCcCHOHATBHBIX
JTUCITUILIMH C PUMEHEHNEM HH(OPMAIIHOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI:

OIIK-1.1 Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUILIAH JUISl PEIICHUS
CTaHJApPTHBIX 33/1a4 B 00JIACTH BOJHBIX OMOPECYPCOB U aKBAKYJIbTYPHI.

OIIK-3 CriocoOeH co3maBaTh W TOJUICPKHBATh OE30MACHBIC YCIOBHS BBIMTOJTHCHUS
MIPOU3BOJICTBEHHBIX MPOIIECCOB:

OIIK-3.1 Co3pmaer Oe3omacHble YCJIOBHUS TpyAa, BBISIBISET M YCTpaHSET MPOOJIEeMbl,
HapyIIaIue 6e30MacHOCTh BHITOJHEHUS TPOU3BOACTBEHHBIX MPOIIECCOB.

OIIK-3.2  OOecneunBaeT NpoBeAeHHE  NPOPUIAKTUUECKUX  MEPONPHUATHI IO
MPEIyNPERACHUIO TPOU3BOICTBEHHOTO TpaBMaTH3Ma M MPOPEeCCHOHANBHBIX 3a00JIeBaHUN

OIIK-5 CnocobeH K yd4acTHiO B TPOBEACHUH JKCIICPUMEHTAJIbHBIX HCCICAOBAaHUN B
npodeccuonanbHou nestenpHoctH (OITK-5):

OIIK-5.1 TIIpoBoauT mnabopaTopHble aHaMM3bl OOpa3loB BOXBI, PHI0O W APYTHUX
THJIPOOHOHTOB.



3. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

JucuuniamHa b1.B.05 «Heoprannueckas XUMUS» SIBJISIETCS JUCHUILINHON
oOpa3oBaTenbHOll yacTu (efepanbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTENbHOIO CTaHJapTa
BhICIIET0 O0pa3oBaHus 10 HampasieHHo noAarotoBku 35.03.08 Bonweie Omopecypcsl u
aKBaKyJIbTypa, mpodib BogHbie 6Mopecypchl 1 aKBaKyJIbTypa.

OcpauBaertcs B 1 cemectpe.

[Ipu n3yuenun nucuurinuHel «Heopranumueckass XuMUs UCIONb3YIOTCS 3HAHUS U HABBIKH,
MOJIYYeHHBIE CTYJACHTAMU IMPU OCBOCHUHU IIKOJBHOTO YpPOBHS XuMHUHU. [ucuumniamHa
«Heopranuueckass xumusi» sBIseTcs 0a30BOi, Ha KOTOpPOH CTpoHUTCS OOJBIIMHCTBO
MOCJIEYIOLIUX JUCILUIUINH, TAKUX KaK:

1) Opranuueckast 1 6MoJOrUYECKast XUMUSL.

2) ®apmakoJorus B aKBaKyJIbType.

4. OBFbEM JUCIHMIIJIMHBI “HEOPTAHUYECKASA XUMUA”

O0bem qucuunauabl “Heoprannyeckas xumus”
AJIs1 04HOM (popMBbI 00yUeHUs

Buj yueOHoii padoThI Bcero yacos Cer “rp
AyIUTOpHBIE 3aHATHS (BCEro) 50 50
B Tom uncne:
Jlexuuu, B TOM 4MCJI€ HHTEPAKTUBHBIE (DOPMBI 16 16
[Tpaktuueckue 3anstus (I13), u3 Hux: 34 34
[TpakTHyeckas MOArOTOBKA 6 6
CamocrosiTesibHas padoTa (Bcero) 31 31
KoHTpo:b 27 27
Bun nmpomexxyTo4HOI arTectanuu (3a4er, Ixc3amen Ix3amen
9K3aMEH)
OO01asi TPy10€eMKOCTDb Yachl / 3a4ETHBIC
€ THHUIIB] 108/3 108/3




5. COAEP)KAHUE JUCIUIIJIMHBI “HEOPTAHUYECKAS XUMUA”

5.1. Copepxanne nucuunanHbl “Heoprannyeckass Xumus” it 04HOM GopMbl 00y4eHHUs

Ne HaumenoBanue Bunel yueOHoi
paboThI, BKITIOYast
E- CaMOCTOSITENIbHYIO
®opMupyeMble KOMIETeH T S paboty crynenTos
3 | M TPYyLOEMKOCTh
© (B yacax)
J | I3 | I Cp
1. | Beenenne. OCHOBBI XMMUYECKON HOMEHKIIATYPBI U OIIK-1 CrocobeH peliaTs TUIOBBIC 3ajaun
KOJINYECTBEHHBIX OTHOIIEHUH. CTpoeHue aToma. npodeccHOHaNbHOM  AesTenbHOCTH Ha  ocHoBe | 1 | 2 2 4
Iepuonnyeckuit 3ako JI.1. Menneneesa 3HAHMM OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKHX,
2. | XuMu4ueckasi CBsi3b. XUMHUYECKas TEPMOJIMHAMUKA. €CTECTBEHHOHAYUYHBIX M OOIIENPO(hecCHOHATBHBIX 1 5 4 6
Kunernka 1 paBHOBeCHE XMMHYECKUX MPOIIECCOB. JUCUMIUIMH ¢ [PHMCHCHHeM HH(pOPMALMOHHO-
3. AFpeFaTHI)IC COCTOsIHMA BCHICCTBA HW  PACTBOPLI KOMMYHHKAIIMOHHBIX TEXHOJIOTUU: 1 2 2 2 6
HEJJICKTPOJIMTOB. PacTBOPBI 3J1€KTPOJIMTOB. OIIK-1.1 Hcnonb3yer OCHOBHBIE 3aKOHBI
4. | KoMIIEKCHBIE COETUHEHMSI. €CTECTBEHHOHAYYHBIX JMCLUMIUIMH I pemeHus | 1 2 4 6
5. | Bomopon. Tanmorembl.  DOneMeHTBI — NMOATPYNIBI | CTAaHAAPTHBIX ~ 3a74a4 B 00OJAacTH  BOJHBIX 111 2 6
KHCIIOpOJ1a. OHMOpecypcoB U aKBaKyJIbTYpPbl
6. | oarpynma yriaepoaa. [{uanupr. OIIK-3 Crniocoben CO3/1aBaTh n| 1|1 2 2 6
7. Hoﬂrpynna a30Ta. Q)Oc(l)op’ MBINIBIK W uX | HOOOCPKHUBATH Oe30macHbIe YCJIIOBHA BBIIIOJIHCHUS 1 2 4 6
COCIUHCHUS. MMPOU3BOJACTBCHHBIX ITPOLCCCOB:
8. | OKuCINTENHHO-BOCCTAHOBUTEIBHBIC PEAKITHH. OIIK-3.1 Cozmaer Oe3omacHele — yCIOBHS | ] 2 4 6
9. | DnemeHnThl NOOOYHBIX moArpynn. Mapranen. Xpom u | TPYAa,  BBUIBJECT M yCTPAHACT poOIeMBI, 111 5 5 6
ero coeuHeHus. HapylIaoIme 0e30MacHOCTh BBITIOJTHEHUS
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Tpuana xenesa (xkene3o0, KOOATLT, HUKEID).
buonornveckast poyib MUKPO- U MaKpO3JIEMEHTOB.

MIPOU3BOJICTBEHHBIX MPOIIECCOB

OIIK-3.2 OoOecrieunBaet MPOBEJICHUE
POQUTAKTUIECKIX MEPOTPHUSITHIA 1o
MPeIyNpexACHUIO IIPOU3BOJICTBEHHOT'O
TpaBMaTH3Ma ¥ MPOPEeCCHOHANBHBIX 3a00JIeBaHUI

OIIK-5 CrocobeH K y4acTHiO B IPOBEICHUH
AKCIIEPUMEHTATBLHBIX HCCIIeIOBaHUI B
npodeccronanbHoi aestensHoctu (OITK-5):

OIIK-5.1 IlpoBoaut J1abOpaTOpHBIE AHAIU3HI
00pa3110B BOJIbI, PHIO U IPYTUX THIPOOHMOHTOB

HUTOI'O IO 1 CEMECTPY

16

28

58




6. IEPEYEHb YHEBHO-METOAUYECKOI'O OBECIEYEHMA 1T
CAMOCTOATEJBHOU PABOTBI OBYYAIOIIUXCA 11O JMCIUIIVIMHE

6.1. MeToanueckue yKazaHusi 1JIsl CAMOCTOATEIbHON padoThl

1. Heopranwdeckass XUMHsS: METOJA. yKa3. K CAMOCTOSTEIbHOW paboTe CTyIEHTOB
(dak. OMO’KOJIOTHH, BOJIHBIX OHOPECYpPCOB U akBakyiabTyphl [Tekct] / cocT. P.A. 3noTHukoBa. —
CII6I'ABM. — Cn6.: U3a-Bo CIT6I'ABM, 2015. — 40 c.

2. Heopranuueckass Xxumusi: METOJ. YKa3. K CaMOCTOSITEIbHON paboTe CTYACHTOB
(ak. GMO’KOJIOTHH, BOJHBIX OMOPECYPCOB U aKBaKyJIbTYphI [ DIEeKTPOHHBIN pecypc] / cocT. P.A.
3notaukoBa. — CII6I'’ABM. — Cn6.: U3a-Bo CII6I'ABM, 2015. — 40 c. Pexum nocrymna: Xumus;
Merton. ykazanus . ([lara noctyna: 18.03.2026).

3. Pabouas Terpaas 1Mo HEOpraHWYECKON M aHAMUTHYeCKoW XxumuH [Tekct] : yueo.-
METOJI. TocoOue s CTyAeHTOB 1 Kypca dak. BeT. Me. M BeT.-caH. ¢ak., st (ak. BET. M.
OUYHO-3204YHON (BeuepHeil) dopmbl oO0yuyenus / bapeimeB Anekcannp HuxonmaeBuu [u ap.] ;
CII6I'ABM. - 4-¢ u3n., nepepab. u gom. - Cankr-IlerepOypr : CII6GI'ABM, 2017. — 112 c. (/lara
nocryma: 18.03.2026).

4. Pabouas Terpaab Mo HEOPraHWYECKOM M AHAIUTUYECKOW XUMHH [DJIEKTPOHHBII
pecypc] : y4e0.-meTo. mocobue s CTyAeHTOB 1 Kypca dak. BeT. Men. u BeT.-caH. dax., A
dak. BeT. Mell. 09HO-3209HOM (BeuepHeit) popmbl oOyuenus / bapeimes Anekcannp HukomaeBud
[u op.] ; CIIGIABM. - 4-e u3g., nepepab. u goim. - Cankr-Ilerepoypr : CIIGI'ABM, 2017. - 112
c. KommuectBo — 0.Heopranuueckast xumusi; AHATUTHYECKAss XUuMus; Meroa. mocodue; . Pexxum
noctyna: PaGouas TeTpajb M0 HEOPraHUYECKOW U aHATUTUYECKOW XUMHH y4eOHO-.

6.2. JIuTeparypa 1Jis CAMOCTOATEIHLHOI PadoThI

1. [IpakTukym 1Mo Heopranmuecko xumuu: mis ctyn. 1 kypca @BM, BCO, BOK,
BBPuA / coct. I1. M. Capraes u nip.; CIIGI’ABM. - CII6. : U3a-Bo CII6I'ABM, 2016. - 49 c.
2. [IpakTukyM 1O HEOpPraHUYECKOW XMMHH [DIEKTPOHHBIA pecypc] : mis crya. 1

kypca ®BM, BCD, bOK, BBPuA / Capraes [laBen Mapxkenosuu [u ap.] ; [1. M. Capraes [u ap.];
CII6I'ABM. - Uzn. 8-e, nepepad. u nom. - Cankr-IletepOypr : U3n-so CII6GIABM, 2016. - 49 c.
Pexxum noctyma: Capr. 2016 _ITPAKT. mo neopr. xumun 222. ([ara mocryma: 18.03.2026.)
Hoctyn u3 nokansHo# cetu 6-ku CITOI'ABM.

7. MIEPEYEHb OCHOBHOM 1 JOMOJHUTEJBHOM JIUTEPATYPBI,
HEOBXOJIUMOM IJIs1 OCBOEHUS U CIUIIJIAHBI
a) OCHOBHasI JIUTEPaTypa:

1. O6mast u Heoprannueckas xumus. B 2 1. T. 1 : 3akoHbl 1 KOHUENIIUA / TOX peld. A.
10. LuBanze. - 2-e u3z. - Mocksa : Jlaboparopus 3Hanuii, 2022. - 495 c. - ISBN 978-5-93208-
576-9. - Tekctr : onekrtponnbnii // OBC "Koncymprant crymenta’. - URL
https://www.studentlibrary.ru/book/ISBN9785932085769.html

2. O6mrast m Heoprannueckast xumus. B 2 1. T. 2 : Xumus snementoB / mox pea. A. 1O.
[MuBanze. - MockBa : Jlabopatopus 3Hanuii, 2022. - 557 ¢. YueOHUK A7 BBICHICH IIKOJBI) -
ISBN 978-5-93208-577-6. - Tekcr : anekrponnsiii / DbC "Koncynprant crynenta". - URL :
https://www.studentlibrary.ru/book/ISBN9785932085776.html

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

1. [lleBenbkoB, A. B. Heoprannyeckas xumust : yueOHuk / A. B. IlleBenbkos, A. A.
Hpoznos, M. E. Tamm; mox pen. A. B. IlleBenpkoBa. - Mocksa : JlabopaTopust 3nanuid, 2021. -
591 c. - ISBN 978-5-00101-937-4. Pexxum JIOCTYyTIA:
https://www.studentlibrary.ru/book/ISBN9785001019374.html - Tekcr : anekrponnsiii / DBC
"Koncynbrant cryaenta” (arta gocryma: 18.03.2026.)



https://ebs.spbgavm.ru/MarcWeb2/Download.asp?type=2&filename=Рабочая%20тетрадь%20по%20неорганической%20и%20аналитической%20химии%20учебно-.pdf&reserved=Рабочая%20тетрадь%20по%20неорганической%20и%20аналитической%20химии%20учебно-
https://ebs.spbgavm.ru/MarcWeb2/Download.asp?type=2&filename=Сарг._2016_ПРАКТ.%20по%20неорг.%20химии%20222.pdf&reserved=Сарг._2016_ПРАКТ.%20по%20неорг.%20химии%20222
https://www.studentlibrary.ru/book/ISBN9785932085769.html
https://www.studentlibrary.ru/book/ISBN9785932085776.html
https://www.studentlibrary.ru/book/ISBN9785001019374.html

8. IEPEYEHb PECYPCOB I/IH(I)OPMAIII/IOHHO-TEJIEKOMMYHI/IKAHI/IOHH()ﬁ
CETU «MHTEPHET», HEOBXOIUMBIX JIJIsI OCBOEHUS IUCLHUTIJIMHBI

JIist OATOTOBKU K TPAKTHYECKUM 3aHSTHSIM U BBITOJHEHHS CAMOCTOSTEIILHON paboThI
CTYIEHTBI MOT'YT UCIIOJIb30BaTh clieaytomre MHTepHeT-pecypehl:

1. https://meduniver.com — Meauuuuckuii nHGOPMAIIMOHHBIN CAMT.

2. http://vanat.cvm.umn.edu — Heopranuueckas ¥ aHaTMTHYECKAs XUMHUS YHUBEPCUTET

MunHecoTa
JIEKTPOHHO-0UO0JINOTEYHbIE CHCTEMBbI:

9OBC «CIIBI'YBM»y

ObC «KoHCYIBTAHT CTYJICHTAY

CupaBouno-nipaBoBas cucreMa «Koncynprantlnrocy
VYHuBepcurerckas nHbopmanmonHas cucrema «POCCHUS»
[TonaoTekcToBas 6aza ganueix POLPRED.COM

Hayunas snekrponnas 6ubianoreka ELIBRARY.RU

Poccutickasg nayunas CeTb

DnexkTpoHHo-60ubnamoreynas cucrema [Qlib

©ooN R wDdE

bas3a nanHbBIX MEeKIYHAPOIHBIX HHAEKCOB Hay4yHOTro rmruposanust Web of Science

10 [TonmHOTEKCTOBAasS MEXIUCIHHUILUIMHAPHAS 0a3a JaHHBIX IO CEIbCKOXO3SHCTBEHHBIM U
skonornueckuMm Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

11. DnekrpoHHbIE KHUTU U3JIaTEeNIbCTBA «[Ipocnexkt Hayku»
http://prospektnauki.ru/ebooks/

12. Kommekmusi «Cenbckoe X03sHCTBO. Berepunapus» wu3nmartenbcTtBa  «KBaapo»
http://www.iprbookshop.ru/586.html

9. METOJAMYECKHUE YKA3AHUS JII51 OBYYAIOIUXCSI IO OCBOEHMIO
JUCHMUILIAHBI

Meronnyeckue pEKOMEHJALUU ISl CTYJEHTOB — O3TO KOMIUIEKC PEKOMEHJIAUuN U
pa3bsACHEHUH, TO3BOJSIONIMX CTYACHTY ONTUMAalbHBIM O0pa3oM OpraHU30BaTh IpPOIECC
W3YYEHHUS JaHHOW JUCLMILINHBI.

CopepxaHuie METOIUYECKUX PEKOMEHIALINMN, KaK TPaBUIIO, MOXKET BKIIIOYATh!

* CoBerbl IO IUIAHUPOBAaHMIO W OpraHU3allMd BPEMEHH, HEOOXOAMMOrO Ha H3yueHHe
JUCHUIIIMHBL. OnMcaHue IOCIEA0BATEIbHOCTH ACHCTBUN CTYIEHTA, WM «CLUEHapul
W3YYEHUS JUCLUILINHBD).

VYTpeHHee BpeMs SBJISETCS CaMbIM IUIOJAOTBOPHBIM Ui yueOHOM paboTsl (¢ 8-14 yacos),
3areM mocieobeneHHoe Bpems (¢ 16-19 ugacoB) u BeuepHee Bpems (¢ 20-23 uacoB). Cambiit
TPYIAHBIH MaTepHuaj PeKOMEHJyeTCs K M3YYeHHMIO B Hadajie KaKIOro BPEMEHHOTO MHTEpBaja
nocie orabixa. Yepes 1.5 gaca paborsl HeoOxoaum mepepbiB (10-15 muuyT), yepe3 4 yaca
paboThl mepephIB JOJKEH cOCTaBiiATh | yac. YacTbio HaydyHOH OpraHu3aluy TpyAa SBISETCS
OBJIaJICHUE TEXHUKON YMCTBEHHOTO TpyZAa. B HOpMe CTyIEHT NOJKEH YIAEIITh YUeHHI0 oKoo 10
4acoB B JIcHb (6 4acoB B By3e, 4 yaca — iomMa).

e PexoMeHnpaanuu 1no padboTe Ha/l JEKIIMOHHBIM MaTepUaIOM
IIpy MOATOTOBKE K JIEKIIMU CTYJEHTY PEKOMEHYETCS:

1) mpocMOTpeTh 3amUCH MPEIIIECTBYIOIIEH JIEKIIMM M BOCCTAHOBUTH B MAMSTH paHee
U3Y4YEHHBIN MaTepHall;

2) MOJIE3HO MPOCMOTPETh M MPEACTOSIINN MaTeprai Oyayen JeKInH,

3) ecnu 3a7aHa caMOCTOSITENbHAsE POPadOTKa OTACIBHBIX (PPArMEHTOB TEMBI MPOIILIOHN
JIEKI[UH, TO €€ HAJ0 BBIIIOJHUTH HE OTKJIAIbIBAs;


http://vanat.cvm.umn.edu/
https://search.spbguvm.informsystema.ru/
https://search.spbguvm.informsystema.ru/
http://www.studentlibrary.ru/
https://www.ascon-spb.ru/konsultant_plus/
https://uisrussia.msu.ru/
http://polpred.com/news
http://elibrary.ru/defaultx.asp
http://www.nature.web.ru/
http://www.iqlib.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=F2BVMWGiLDMousbT5UG&preferencesSaved=
https://search.proquest.com/agricenvironm/index?_ga=2.92522845.150505985.1512556501-895488264.1510822050
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4) NCUXO0JOTUYECKH HAaCTPOUTHCS Ha JIEKIIHUIO.

Orta paboTa BKIIOYACT JIBa OCHOBHBIX JTama: KOHCIEKTHPOBAHUE JIEKIUH U
MOCIEAYIOUTYI0 pab0oTy HaJl JIGKIIMOHHBIM MaTEpPHAIOM.

Ilon KOHCIEKTHpPOBaHMEM IOAPA3yMEBAIOT COCTABJIEHHWE KOHCIIEKTa, T.€. KpaTKOIro
MUCBMEHHOTO M3JIOKEHHS COAEpkKaHUS 4ero-audo (yCTHOTO BBICTYIUIGHHS — PEUH, JICKIIHH,
JIOKJIaJa U T.I. WJIM HTUCbMEHHOI'O0 UCTOYHUKA — TOKYMEHTA, CTaTbU, KHUTH U T.IL.).

Metonuka paboOThl NpU KOHCHEKTUPOBAHWUU YCTHBIX BBICTYIJICHUH 3HAYUTEIHHO
OTJIIMYACTCS OT METOAUKH PaOOTHI MPH KOHCIIEKTUPOBAHUH MUCHbMEHHBIX HCTOYHUKOB.

KoHcnektupys nucbMEHHbBIE UCTOYHHMKH, CTYJEHT MUMEET BO3MOXXHOCTh HEOJHOKPATHO
IPOYUTATh HYXXHBIH OTPHIBOK TEKCTA, NOPA3MBICIUTh HAJl HUM, BBIJCIUTH OCHOBHBIE MBICIIU
aBTOpa, KpaTko cPopMyaupoBaTh HMX, a 3areM 3amucaTh. [Ipm HEoOXOOUMOCTH OH MOKET
OTMETHUTh M CBOE OTHOLICHHE K ATOH Touke 3peHus. Ciymas ke JEeKIHI0, CTYACHT OOJBIIYIO
4acTh KOMIUIEKCA YKa3aHHBIX BBIIIE pabOT JOJKEH OTKIIAJbIBaTh Ha JPYroe BpeMsl, CTPEMsCh
MCII0JIb30BaTh Ka)KIyI0 MUHYTY Ha 3allMCh JIEKIIMH, a HE HA €€ OCMBICIIEHHE — JJIs 3TOr0 YK€ HE
octaercsi BpemeHHU. [l03TOMy mnpu KOHCHIEKTUPOBAHUM JIEKIUU PEKOMEHAYETCS Ha KaxJ0h
CTpaHULE OTIENSATD MOJIS JJIs OCIEAYIOIUX 3aliCel B JOMOJIHEHNE K KOHCIIEKTY.

3anucaB JIEKIUIO WIM COCTaBMB €€ KOHCIIEKT, HE CJeQyeT OCTaBJIATh pPadOTy Haj
JEKIMOHHBIM MaTepHajioM J0 Hayaja MOATOTOBKH K 3aderTy. HyxHO mpojenaTs Kak MOXHO
pasbllie Ty paboTy, KOTOpas COIMpPOBOXIAET KOHCIEKTHPOBAaHHE MUCHMEHHBIX HUCTOYHUKOB U
KOTOPYIO HE YAAJIOCh ClIeNaTh BO BPEMS 3aIlUCH JIEKIUH, - IPOYECTh CBOU 3aIIMCH, paclIu(PpoBaB
OT/I€JIbHBIE COKpAIICHUs, TPOAHAIU3UPOBATh TEKCT, YCTAHOBUTH JIOTUYECKUE CBSI3U MEXKIY €ro
DIIEMEHTAaMH, B psAJe CIy4yaeB MOKa3aTh UX IpaUuecKy, BBIICIUTH TIaBHBIC MBICIH, OTMETUTh
BONPOCHL, TpeOyromue JOMOJHUTENbHON  00palOTKHM, B  YAaCTHOCTH, KOHCYJIbTallUu
npenoaaBaress.

[Tpu pabote HaJ TEKCTOM JIEKIIUU CTYJAEHTY HE0OX0IMMO 00paTUTh 0cO00E BHUMaHUE Ha
po0JIEMHbIE BOMNPOCHI, [TOCTABJIEHHBIE MPENOAAaBATEIEM IIPU YTEHUU JIEKLUHU, & TaKKE Ha €ro
3a/laHus ¥ PEKOMEHIALNH.

JUid KaXAaoW JIEKIUH, MPaKTHYECKOro 3aHATHSA U J1JaOOpaTOpHON paboThl MPUBOAATCA
HOMEp, TeMa, IepeYeHb pacCMaTPUBAEMBIX BONPOCOB, OOBEM B dYacax M CCBUIKM Ha
pEeKOMEHAYEMYIO JIUTEpaTypy. s 3aHATUH, IPOBOJUMBIX B MHTEPAKTUBHBIX (OpMax, AOHKHA
yKa3bIBaThCS UX OpPraHU3allMOHHAas (opMa: KOMIbIOTEpHas CUMYJIALUSA, JefloBas WK pojeBast
urpa, paz00op KOHKpETHOM CUTYallu U T.J.

* PexoMmeHaanuu 1o nNoAroToBKe K MPAKTUYECKUM 3aHATUAM

[IpakTnueckue (CEMUHAPCKKE) 3aHATUS COCTABISAIOT BaXXHYIO YacTh MPOQPECCHOHANBHON
HOJrOTOBKU CTYJeHTOB. OCHOBHAs LieNb MPOBEACHUS MPAKTHUECKUX (CEMHUHAPCKUX) 3aHATUH -
(GbopMHUpOBaHKE Y CTYAEHTOB aHAJIUTHUYECKOTO, TBOPUYECKOTO MBIIUIEHHUS] MyTeM MPUOOPETEHUS
NPAaKTUYECKUX HaBBIKOB. Tak e MpakTUYeCKHe 3aHATHS MPOBOIATCS C LEIbI0 YIIIyONeHHs U
3aKperyIeHUs] 3HaHWM, MOJTYYEHHBIX Ha JIEKIMSIX M B IPOLECCE CaMOCTOSATEIbHONH paboThl HaJ
HOPMAaTUBHBIMU JOKYMEHTaMH, y4eOHOM W HayuHoW sureparypodd. Ilpm moaroroBke k
MPAKTUYECKOMY 3aHATHUIO Ul CTYJAEHTOB HEOOXOAMMO M3YUUTh WM MOBTOPUTH TEOPETUUECKUI
MaTepual 1o 3aJJaHHO! TEME.

[Ipu moaroToBKE K MPAaKTUYECKOMY 3aHSATHIO CTYJIEHTY PEKOMEHIYETCS PUEPKUBATHCA
CJIEYIOILErO aIrOpUTMA!

1) 03HAaKOMUTBHCS € IIIAHOM IPEACTOSIIETO 3aHATHUS;

2) mnpopaloTaTh JUTEpaTypHblE HCTOYHHKH, KOTOpPbIE OBUTM PEKOMEHIOBaHbI, U
03HAKOMUTHCSI C BBOJHBIMU 3aMEUaHUSIMU K COOTBETCTBYIOIIUM pa3/iesiaMm.

Metoanyeckre yKazaHUs K MPAKTUYECKHM (CEMHMHAPCKUM) 3aHATHSAM MO JAUCLUUIUINHE
Hapsay ¢ pabodeit mporpaMmoi U rpa@ukoM y4eOHOTO Tpoliecca OTHOCSATCS K METOANYECKUM
JOKYMEHTaM, ONpEeACIISIONIMM YPOBEHb OPTaHU3aIMK U KauecTBa 00pa3oBaTeIbHOro Mpoliecca.

ConeprxkaHne MPaKTHYECKUX (CEMUHAPCKUX) 3aHATHH (PUKCHUpYyeTCs B pabounx ydeOHBIX
IporpaMMax JIUCLUIUIMH B pa3zaenax «llepedeHb TeM NpakTHUeCKUX (CEMUHAPCKUX ) 3aHATUI».

Baxneiimieli coctapnstomeil 11000 pOpMbI MPAKTHUESCKUX 3aHATHH SBJISIOTCS 3a/aHMS.
OcHoBa B 33/1aHUU - IPUMEP, KOTOPBIA pa3dupaercs ¢ MO3ULHMIA TEOPUH, PA3BUTOM B JIEKIIHH.
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Kak mpaBuiio, o0cCHOBHOE BHUMaHUeE yAenseTcss (OPpMUPOBAHUIO KOHKPETHBIX YMEHUH, HaBBIKOB,
YTO U OIpENeNseT COAEp)KaHUe NEsITeIbHOCTH CTYACHTOB - pEIICHHE 3a/ad, JIabopaTopHbIE
paboThl, YTOUHEHUE KATErOpUi U MOHATUN HAYKHU, SIBISIFOIIMXCS MPEANOCHIIKON MPaBUIBHOTO
MBIIICHUS U PEYH.

[IpakTuueckue (CeMUHAPCKKUE) 3aHATUS BBIMOIHSIIOT CIEAYIOLIUE 3a0a4u:

- CTUMYJHPYIOT pErylsipHOe H3y4CHHE pPEKOMEHIIyeMOW JUTepaTypbl, a TaKxke
BHUMATEJIbHOE OTHOILIEHHUE K JIEKIIHOHHOMY KYpCY;

- 3aKpeIUBIIOT 3HAHMA, TOJYYEHHBIE B TMPOLECCEe JICKIMOHHOTO OOydYeHHs W
CaMOCTOSITENIbHOM pabOThI HAJl INTEPATYPOil;

- pacmupsIoT 00BEM MPOPECCHOHATHHO 3HAYMMBIX 3HAHUH, YMEHHIA, HABBIKOB;

- MO3BOJISIIOT MPOBEPUTH MPABMIIBHOCTH paHEe MOTYYECHHbBIX 3HAHMIA;

- IPUBHBAIOT HABBIKH CAMOCTOSTEIILHOTO MBIIIUIEHUS], YCTHOTO BBICTYILICHHUS,

- CIIOCOOCTBYIOT CBOOOJTHOMY OIIEPUPOBAHUIO TEPMUHOJIOTHEIH;

- TMPEJOCTaBISAIOT IPENOAaBaTeNl0 BO3MOXHOCTh CHCTEMATHYECKU KOHTPOJIMPOBATH
YPOBEHBb CAaMOCTOSITENILHON PabOThI CTYIEHTOB.

Metoanyeckrne yKkazaHUs K MPAKTHYECKHM (CEMHUHAPCKUM) 3aHATHSM MO JUCHUILIMHE
JOJKHBI OBITH OPUEHTHUPOBAaHBI HA COBPEMEHHBIC YCIIOBUS XO3SMCTBOBaHUS, JEHCTBYIOIINE
HOPMATHUBHBIE JIOKYMEHTHI, MEPEAOBbIE TEXHOJOTWH, HAa IMOCIEIHUE IOCTIDKEHHS HayKH,
TEXHUKHU U TMPAKTHKHU, HA COBPEMEHHBIE MPEACTABICHUS O TeX WJIM UHBIX SBICHUSIX, H3y4yaeMOn
JIEUCTBUTEIBHOCTH.

JlaGoparopHble pabOThl COCTABJISIOT BaXKHYH YacTh NPO(ECCHOHAIBHON MOATOTOBKU
crynentoB. OHHU HampaBieHbl Ha OJKCIHEPUMEHTATBHOE TOATBEPXKICHUE TEOPETUYECKUX
MOJIOKEHUH U OopMUpPOBaHUE YIEOHBIX U TPO(HECCHOHATBHBIX MPAKTUYECKUX YMEHHIA.

BrimonHeHue cryieHTaMu J1abopaTopHBIX paboT HANPABJICHO Ha:

- 0000111eHNe, CUCTEeMAaTHU3AIIHIO, YIITyOJIeHHEe, 3aKperieHuEe OMy4YeHHBIX TEOPETHUECKUX
3HAHUH 110 KOHKPETHBIM T€MaM JUCLIUTUINH;

- (hopMupoBaHre HEOOXOAUMBIX MPO(ECCHOHANBHBIX YMEHUI U HABBIKOB;

JIMCUMIUIMHBL, N0 KOTOPHIM IUIAHUPYIOTCA Ja0OpaTopHble paboThl M HX OOBEMBI,
OTIpeNIeNAI0TCs PA00YMMHU y4eOHBIMU TJITAHAMHU.

Meroandeckue ykazaHusl MO MPOBEACHUIO JTAOOPATOPHBIX pabOT pa3pabaThIBAlOTCA HA
CpOK JiefcTBHs paboueil yueOHOM MporpaMMBbl U BKIIOYAIOT:

- 3arJIaBUE, B KOTOPOM YKa3bIBaeTCs BUJ paboThI (J1abopaTtopHas), €€ MOopsiIKOBBIA HOMED,
00beM B yacax U HAMMEHOBAHUE;

- 11eJ1b paboTHI;

- IPeIMET U Cofiep)KaHue paboThl;

- 00opynoBaHNe, TEXHUYECKHE CPEJCTBA, MHCTPYMEHT;

- OPAAOK (TIOCJIEI0BATENLHOCTE) BBITIOJIHEHUS paboThI;

- TMpaBWIa TEXHUKH OE30MAaCHOCTH U OXpaHbl Tpyda IO JJaHHOW padore (10
HEOOXOUMOCTH ),

- o01ue npaBuia K opopmIiIeHUI0 padoThI;

- KOHTPOJIbHBIE BOIIPOCHI;

- 3a/1aHUs;

- CIIUCOK JIUTEPATYypPHI (110 HEOOXOJUMOCTH).

Copepxanue 1a00paTOpHBIX paboT (ukcupyercs B pabouyux y4ueOHBIX MpOrpaMmax
JUCLUUIUIMH B pasaene «Ilepedenp Tem 1a00paTOpHBIX paboT.

[Tpu mraHMpoBaHNH Ja00PATOPHBIX PadOT CIEAyeT YYUTHIBATh, YTO HAPSAY C BEIYIICH
LENbI0 - TOATBEPXKICHHEM TEOPETHUECKUX MOJO0KEHUH - B XOJE BBHINOJHEHHUS 3aJaHUi Y
CTYACHTOB (DOPMUPYIOTCSI MPAKTHYECKHE YMEHHWs M HaBBIKM OOpameHus ¢ J1abopaTOpHBIM
000pyOBaHUEM, aIMapaTypord U Mp., KOTOPbIE MOTYT COCTaBIATh YacTh MPOQECCHOHATHLHON
MPAKTUYECKONH MOJTOTOBKH, a TaKXe McCieloBaTeNbckue yMeHus (HalOmioaTh, CpaBHUBATH,
aHaAJTM3UPOBAaTh, YCTAaHABINBATH 3aBUCUMOCTH, JIEJIaTh BBIBOJBI U 000OIIEHNUS, CAMOCTOSITEIHHO
BECTHU HCCeA0BaHUE, ODOPMIISTH PE3YJIbTATHI).



CocraB 3amgaHuii g J1aOOpaTOpHOM pPabOTHl JOHKEH OBITh CINIAHUPOBAH C TaKUM
pacyeToMm, YTOOBI 3a OTBEICHHOE BpeMs OHU MOTJHM ObITh KAa4eCTBEHHO BBIIOJIHEHBI
OOJIBIIMHCTBOM CTYACHTOB.

JlaboparopHasi paboTa Kak BHJ y4eOHOTO 3aHSATHS JOJDKHA MPOBOJUTHCS B CHEIIHATBLHO
000py/sOBaHHBIX Yy4eOHbIX JabopaTtopusx. HeoOXoAMMBIMH CTPYKTYPHBIMH 3JIEMEHTaMU
nabopaTopHOil pabOTHl, TOMHUMO CaMOCTOSTEIBHOW JEATETbHOCTH CTYJICHTOB, SBISIOTCS
MHCTPYKTaX, IPOBOJUMBIA IIpernojaBaTelieM, a TaKkKe OpraHu3anus O0OCYXKIEHUS HTOTOB
BBITIOJTHEHUS JIA0OPATOPHOU PabOTEHI.

Brinmonnenuto nabopaTopHbIX pabOT MpeAlIecTBYeT MpOBEpKa 3HAHUM CTYACHTOB - UX
TEOPETUUECKON TOTOBHOCTH K BBIIIOJIHEHUIO 3a/1aHUS.

* Pexomenanuu no padote ¢ IUTEpaTypoil.

Pabora ¢ nurepaTypoil BaKHBIH ATall CaMOCTOATENBHON pabOThl CTYJEHTA 10 OCBOCHUIO
npeaMeTa, CrocOOCTBYIOMIMI HE TOJNBKO 3aKPEIUICHUIO 3HAHUN, HO M PaCIIUPEHHUIO KPYyro3opa,
YMCTBEHHBIX CIIOCOOHOCTEH, MaMATH, YMEHHMIO MBICIHTh, W3JaraTb M MOJITBEPXKAATh CBOU
runore3sl U ujaeu. Kpome Toro, pa3BUBAIOTCS HaBBIKM HAYYHO-HCCIIEOBATEIHCKON padoTHI,
HE00XO0/IMMBIE B TabHEHIIEH IPOPEeCCHOHATBHOM e TEITbHOCTH.

[Ipuctynas K W3Y4EeHUIO JHUTEPATypbl MO TeMe, HEOOXOAWMO COCTaBISATH KOHCIIEKTHI,
BBIMNUCKY, 3aMeTKU. KoHcnekTupoBaTth B 00s3aTEILHOM IOPSIKE CIEAYET TPYIbl TEOPETHKOB,
KOTOpBIE€ TMO3BOJISIOT OCMBICIUTH TEOPETHYECKHil 0a3uc uccienoBanus. B ocTtaibHOM MOXKHO
OTPAaHUYUTHCS BBIMCKAMU W3 W3YYEHHBIX MCTOYHUKOB. Bce BBIMHMCKH, IHUTATHl 00s3aTEIHHO
JOJIKHBI UMETh TOYHBIN «0OpaTHBIN ajgpec» (aBTOpP, Ha3BaHKe pabOThL, TOJ] U3JaHUs, CTPAHUIIA U
T.4.). XKenarenbHO HanucaTh COKPAIEHHOE HAa3BaHHUE BOIIPOCA, K KOTOPOMY OTHOCHUTCS BBIITHUCKA
win 1uutata. Kpome TOro, HEOOXOAMMO HAYYHTbCS Cpa3y Ke COCTaBIATH KapTOTEKY
CHEIMaJIbHON JIUTepaTyphl U MyOIMKalui MCTOYHUKOB, KaK IPEJIOKEHHBIX IMpernojaBaTelieM,
TaKk M BBIABICHHBIX CaMOCTOSITENIbHO, a TakXke o0paTtuThcs K Oubnnorpaduyueckum
CIIPaBOYHHKAM, JIETOIMCH JKYPHAIbHBIX CTaTel, KHUKHOM JIETONHUCH, peepaTUBHBIM JKypHajaMm.
[Tpu »>TOM mMyOIMKAalMKM MCTOYHHMKOB (CTaTed, Ha3BaHHWS KHUT W T.[.) THUCATh Ha OTHAEIHHBIX
KapTOYKaxX, 3aIloJIHATh KOTOphIE HEOOXOIMMO COTJACHO TMpaBmwiaM OuOIHOrpaduyecKoro
onucanus ((pamMunus, MHUIMAIIBI aBTOpa, Ha3BaHUE paboThl. MecTo u3gaHus, U3AaTeIbCTBO, TOJT
U3JIaHUsl, KOJIMYECTBO CTPAHMIL, a JUIs )KypHAJIbHBIX CTAaTell — Ha3BaHUE JKypHaia, Toj U3AaHUs,
HoMepa cTpanul). Ha kaxoil kapTouke 1enecoodbpazno GUKCHPOBATh MBICIb aBTOpa KHUTH WU
(dakT U3 ATON KHUTH JIUILb [0 OJHOMY KOHKpeTHOMY Borpocy. Ecnu B paboTte, qaxke B TOM xke
ab3aue nim pase, conepkarcs emle CyKIeHUs WK (PaKThl 10 APYroMy BOIPOCY, TO UX CIEIYyeT
BBIMKICHIBaTh HA OT/ACJIbHYIO KapTOuKy. M3noxkeHue OOMKHO OBITh CXKaTbIM, TOYHBIM, O€3
CyOBEKTHUBHBIX OLleHOK. Ha 060pOTHOI cTOpOHE KapTOUYKH MOKHO JIefIaTh COOCTBEHHbIE 3aMETKU
0 JTaHHOW KHMI€ WJIN CTaTbe, €€ COAEpKaHUH, CTPYKType, O TOM, Ha KaKMX HMCTOYHMKAX OHa
HaIMcaHa u mp.

* Pa3psicHeHns 1o MOBOJY pabOThI ¢ KOHTPOJIBHO-TECTOBBIMH MaTepuajaMH MO Kypcy,
PEKOMEH/IAIIMH TI0 BHITIOJTHEHHIO TOMAIIIHUX 3aJaHUH.

TectupoBanue - 3TO MpoBepKa, KOTOpas IMO3BOJISIET OINPEAETUTh, COOTBETCTBYET JIU
peasbHOe MOBEACHUE MPOrpPaMMbl OXHJIAEMOMY, €CIIU BBINOJHHUTH CHEUUAIBHO MOJI0OpaHHBIN
Habop TecToB. TeCT — 3TO BHITIOJIHEHHUE ONPEICICHHBIX YCIOBUN U IEUCTBHM, HEOOXOIUMBIX IS
IpOBEpKHU paboTHI TecTUpyeMoil ¢yHkuuu win e€ yacTu. Ha Kaxaplii BOpoc Mo JUCHHUIUIMHE
HE00XO0IUMO MPaBUIIBHO OTBETUTH, BBIOPAB OJMH BapUAaHT.

* PexkomeHnanuu 1O BBINOJHEHUIO KYpCOBOW palOThl (€cnu OHa IpeanojiaraeTcs
y4eOHBIM IUTAHOM), ONPEIENAIOIINEe HMX TEeMaTHUeCKyl HaIpaBJIEHHOCTb, LENM W 3ajauu
BBITIOJIHEHUS, TPEOOBAaHUS K COAEPIKaHUIO, 00BEMY, OPOPMIICHHIO U OpraHU3ally PyKOBOJCTBA
UX MOATOTOBKOM CO CTOPOHBI Kadeap 1 mpernoaaBarTesei.

CornacHo METOJIMYECKUM YKa3aHUSM, IMPEICTABICHHBIM B CIUCKE METOIUYECKUX
yYKa3aHHil.
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10. BOCIIUTATEJIbHASI PABOTA

B pamkax peanuzanuu AUCHMILTAHBI TMPOBOAWTCS BOCHUTATEeNbHAs paboTa IS
(OpMHpOBAaHUS COBPEMEHHOI'O0 HAYYHOIO MHMPOBO33PEHHUS U CHUCTEMBbI 0a30BBIX IIEHHOCTEH,
q)OpMI/IpOBaHI/ISI " pa3dBUTUA OYXOBHO-HPABCTBCHHBIX, I'PAKAAHCKO-ITIATPHUOTHYCCKUX L[eHHOCTef/'I,
CHCTEMBI 3CTETUYECKUX U 3TUYECKUX 3HAHUI U LIEHHOCTEH, YyCTAaHOBOK TOJIEPAHTHOTO CO3HAHUS
B oOmiectBe, (HOPMUPOBAHUS y CTYIEHTOB IMOTPEOHOCTH K TPyLy Kak TMEpBOW >KU3HEHHOH
HEOO0XO/MMOCTH, BBICIIEH LIEHHOCTH M IJIABHOMY CIOCOOY JOCTHKEHHs JKU3HEHHOIO ycIexa,
JUISl OCO3HAHMSI COLIMAIBHOM 3HAYMMOCTH CBOeH Oynymieit mpodeccum.

11. IEPEYEHb UTHOOPMALIMOHHBIX TEXHOJIOI' M, UCITIOJIB3YEMBIX ITPU
OCYHIECTBJEHHUU OBPA3OBATEJIBHOI'O ITPOIIECCA
B yuebHOM mporiecce mo IUCHUIUIHHE MPEAYCMOTPEHO UCIIOJIb30BaHUE HH(DOPMAIIMOHHBIX
TEXHOJIOTHI:

v BCACHUC IMPAKTUYCCKUX 3aHSTUN C HCIIOJIL30BAaHUEM MYJIbTHUMEANA,

v WHTCPAKTHBHBIE TEXHOJOTHH (TIPOBEIICHHE JUAIOrOB, KOJUICKTHBHOE OOCYXKICHUE
Pa3JIMYHBIX MMOAXOO0B K PEIICHUIO TOW MM HHOU yueOHO-TIPOEeCCHOHAILHON 3a/1a4un);

v B3aMMOJICHCTBHE C 00YYAIOIUMHKCS TTOCPEICTBOM JICKTPOHHOH MOYTHI;

v coBMecTHasgs pabora B DIEKTpOHHOH HWHPOPMALMOHHO-00pA30BATENBHON Ccpejne

CII6I'YBM: https://spbguvm.ru/academy/eios

11.1. TexH0JIOTHHM HCKYCCTBEHHOT0 HHTE/JIEKTA

JUis MOJArOTOBKM K NMPAKTUYECKUM 3aHATHSM U BBINOJHEHUS CAMOCTOSTENIbHONU paboThI
CTYJEHTBI MOT'YT HCII0JIb30BATh UCKYCCTBEHHBIN MHTEIUICKT.

HcKyCCTBEHHBI MHTEIUIEKT — KOMILIEKC TEXHOJIOIMYECKHMX PEIIECHUH, IO03BOJIAIOIUN
UMHUTHPOBATh KOTHUTUBHBIC ()YHKIIMU YeIOBEKa (BKIIIOYAsi CAMOOOYUYECHHUE U MOKMCK peIIeHu 6e3
3apaHee 33JaHHOr0 AITrOPUTMAa) U MOJy4yaTh MPU BHIMOJIHEHUH KOHKPETHBIX 337a4 pe3yJbTaThl,
COIMOCTaBUMbIE, KaK MUHHUMYM, C pe3yJbTaTaMHU HHTEJUIEKTYalbHOW NEATEIbHOCTH YEJOBEKa.
Kommiekc ~ TeXHONOTMYECKHWX  pelleHWid  BKiIoyaeT B cebd  MH(OpPMaIMOHHO-
KOMMYHHKAI[MOHHYIO HH(PACTPYKTypy, MPOrpaMMHOE obOecrieyeHue (B TOM YHCIE METOJbl
MAaIIMHHOTO 00yUeHHs), IPOLIECCHl M CEPBUCHI O 00pabOTKe JAHHBIX U MOUCKY pemleHuit (Yka3
[Tpesunenta Poccuiickoit ®epeparuu ot 10 oxtsaops 2019 r. Ne 490 «O pa3BuTumn
HCKYCCTBEHHOT0 MHTeIIeKTa B Poccuiickoit denepanun»).

JlanHblil MOIyNb HalelIeH Ha (OpMUPOBAaHHWE KOMIETEHIUH B cdepe HUCKYCCTBEHHOI'O
MHTEJUIEKTA, MTO3BOJISIOMINX BBITYCKHUKAM HCIOJIb30BATh U Pa3pabaThiBaTh OT/EIbHbBIE METO/IbI
U TEXHOJIOTMHM C y4aCTHEM HCKYCCTBEHHOI'O MHTEJIEKTa, JHOO BIAJETh METOJOJOTHYECKUMU
acCleKTaMU HCHOJb30BAHUS W Pa3pabOTKM METOAOB U TEXHOJOTHH C HCIIOJIb30BaHUEM
MCKYCCTBEHHOI'O MHTEJUIEKTa U YCHEIIHO MPUMEHSTh UX B CBOEH EATEIbHOCTH, BIaJE€Th BCEMHU
KOMIIETEHIIMSIMM,  CBSI3AHHBIMM  C  PYKOBOJCTBOM  KOMIUIEKCHBIMH  PEIICHUSMU IO
UCIIOJIb30BAHUI0O U pa3pabOoTKe CHUCTEM MCKYCCTBEHHOTO HHTEIUIEKTa, B Takke 00janaTh
KBauukanued B cdepe yHOpaBlIeHHUS TNPOEKTAMH M  PYKOBOACTBOM  KOJIJIEKTHBOM
pa3pabOTUHKOB.

[Tpu 5TOM B YacCTH UCHOJIB30BAHUS CUCTEM HCKYCCTBEHHOT'O MHTEIIEKTa 00pa3oBaTebHas
nporpaMma JojbkKHa oOecrieuyuBaTh (OPMHUpPOBAHHE KOMIIETEHLMH MO PEHICHHIO TakuX 3a/ad,
KaK IUIAHUPOBAHUE, NPOTHO3MPOBAHME W IPUHATHE PEIIECHUM, aBTOMAaTH3allus PYTUHHBIX
MPOU3BOJCTBEHHBIX  OMNEpalUid,  HUCIOJIb30BaHME  ABTOHOMHOIO  HHTEIIEKTYaJbHOTO
000pyIOBaHUS M POOOTOTEXHUYECKHX KOMIUIEKCOB, MHTEIUIEKTYaJbHBIX CHUCTEM YIIpaBIICHUS
JIOTUCTHKOM, MOBBIIEHNE 0€30MaCHOCTH COTPYIHUKOB MPH BBIOJHEHUN IMPOU3BOJCTBEHHBIX U
OM3HEC-TIPOIIECCOB,  IMOBBILIICHWE JIOSJIBHOCTM M YAOBJIETBOPEHHOCTH  MOTpeOHUTENeH,
oNnTUMH3AlIMs Iporecca Mmoadopa M oOydyeHMs] KaJpoB Ha OCHOBE IPUMEHEHHs METOAOB
MaIIMHHOTO OOy4YeHMs, HEHPOCeTEeBbIX MOJIENIel W METOAOB, CKBO3HBIX IH(POBBIX
CyOTEXHOJIOIMi UCKYCCTBEHHOT'O MHTEIIJIEKTA U JIP.

B dactu pa3paboTKu CUCTEM HMCKYCCTBEHHOT'O MHTEJIEKTa 0Opa3oBaTelbHas MporpamMma
JIOJDKHA oOecrnieunBaTh (POpMUpPOBAaHUE KOMIIETCHIIMM B 00JIACTSIX pa3padOTKX U MPOTPaMMHOMN
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https://spbguvm.ru/academy/eios

peau3alyy alropUTMOB; HCCICTOBAHNHN aITOPUTMOB U MATEMAaTHIECKAX METOJIOB; pa3pabOTKu
MNporpaMMHBIX H TCXHOJOTMYCCKUX pe]ﬂeHHﬁ; MCETOOAOB U TEXHOJIOTuH 060pa, XpaHCHUA U
00pabOTKM  JaHHBIX; pa3pabOTKU  CHEIUATM3WPOBAHHOTO  aIlapaTHOrO  OOECIEeUYCHUS;
MOJTOTOBKHA KBATU(UIIMPOBAHHBIX KAJPOB B 00JIACTH MCKYCCTBEHHOTO WHTEIUICKTA Ha OCHOBE
METOIOB MAIIMHHOTO OOYYCHHUs, HEWPOCETEBBIX MOJIENIEH M METOJOB, CKBO3HBIX HU(POBBIX
CyOTEXHOJIOTrHi UICKYCCTBEHHOTO MHTEIIEKTA U JIp.

TexHONIOrMH MCKYCCTBEHHOTO HHTEJUICKTa HCIIOJB3YIOTCS Ha 3Tane W3JI0XKCHUS HOBOTO
COJIEp)KaHUsI TI0 TEeME W €ro 3aKperUieHUs 4Yepe3 CHUCTEMY MPOOJIEMHBIX BOMPOCOB IO TEME,
JIOTIOJTHUTEIIBHBIX YTOUHSIONIMX MPOOIEMHBIX BOIIPOCOB U BBHIIIOJHEHUE TPOOIEMHBIX 3a/IaHUI.
I[OHOJIHI/ITCJIBHBIM MCTOANYCCKUM IMOAXOA0OM ABJIACTCA HMCIIOJIB30BAHUEC MOJICIIN «IICPCBCPHYTOC
o0y4YeHHey», KOT/ia yJalluecs CaMOCTOSTEIbHO M3YYaloT TEOPETHUYECKUI MaTepual JoMa, a Ha
YpOKE MEPEXOAT K ero 0O0CYXKICHUIO B opMmaTe PpOHTAILHON Oecenpl U 3aKPEIICHUIO Yepe3
peleHne 3a7a4 B MUKpOrpymmax (10 4-8 4emoBek).

[Tpu opranu3anuy 3aHATHI MOAYJIb «UCKYCCTBEHHBIN MHTEIEKT)» JOJDKEH OBITh BKIIOUYECH
B KQXJIO€ MPAKTUYECKOE 3aHITUE, YTO 3HAYMTEIHHO MOBBICHT WX 3()()EeKTUBHOCTH, 0COOCHHO B
4acTH OOCYXKJICHUs y4eOHOr0 MarepHalia, CaMOCTOSITEIbHO OCBOCHHOTO OOYYArOIIUMCS JIOMa C
MIOMOIIIEI0 MHTEPHET pecypcoB. PekomeHayeTcs, 4ToObl B OOCYKICHHH TPUHSUIA Y4acTHE BCE
oOyyJaromuecs.

[lepeveHb pecypcoB ¢ CETH HHTEPHET:

1. Open Machine Learning Course https://mlcourse.ai

2. Bgenenue B MAIIUHHOE o0yueHue oT «Bioinformatic Institute»
https://stepik.org/course/4852/promo

3. Croenmanmuzanuss MamuHHOe OOy4YeHHWE M aHaiW3 JaHHBIX OT «MOCKOBCKHUI
bu3uKoTeXHUYCCKH  WHCTUTYT»  https://ru.coursera.org/specializations/machine-learning-

dataanalysis
4. [Tnardopma i mpoBeieHus copeBHOBaHMi 1o Data Science https://www.kaggle.com

11.2. IlporpamMHoOe obecnieyeHue
IlepedyeHb JMIEH3NOHHOTO M CBOOOJHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecneYeHns,
B TOM YHCJI€ 0T€YEeCTBEHHOI0 NIPOU3BOACTBA

Ne Ha3Banue pekoMeHIyeMbIX 0 pa3jieiaM u JluneHsus
n/n TeMaM MPOrpaMMbl TEXHHUECKUX U
KOMITBIOTEPHBIX CPEJICTB 00YUCHUS
1 | MS PowerPoint 67580828
2 | LibreOffice cBoborOe 110
3 | OC Anwpt ObpazoBanue 8 AA0.0022.00
4 | ABMC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema KoncynprantlLitoc 503/KJI
7 | Android OC cBobouOe 10

11. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINMAS IS
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUECCA IO JUCHUIIJIMHE

HaumenoBanue HaumeHoBaHue CllelIHAJbHBIX OcHalEeHHOCTh CeNNAIbLHBIX
AU CHMIITTHHbBI NOMEIIECHUN U MOMELeHUH IS NOMEIIEeHU U MOMeLeHUH 1JIs
(Mmonpy.Js), CaMOCTOSITe/IbHOM PadoThI CaMOCTOSITEJIbHOH PadoThI
NMPAKTUK B

COOTBETCTBHHU €

y4eOHbIM

IVIAHOM

Heoprannueckas | 104 (196084, r. Canxr-IlerepOypr, | Cneyuanuzuposannas Mmebenw:
XUMUS yi. UepHuroBckas, 1oM 5) YdeOHas | mapThl, CTYJIbsI, y4eOHasI TOCKa.
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https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-dataanalysis
https://ru.coursera.org/specializations/machine-learning-dataanalysis
https://www.kaggle.com/

ayauTopus ISt npoBeneHus | Haenaouvie nocobus u yuebHvle
3aHSATUA ~ CEMMHApPCKOTO  TUIIA, | Mamepuasl: [Tepuoanueckas
TPYNNOBBIX WM WHIUBUAYAIBHBIX | CHCTEMa XHUMHYECKHX JJIEMEHTOB
KOHCYJIbTaIui, TeKyero koutpos | .. Menpeneena, Tabnuia
Y IPOMEKYTOYHOM aTTECTAIINH pPacTBOPUMOCTH

105 (196084, r. Cankt-IlerepOypr, | Cneyuaruzuposanuas Mmebeny.

yi. UepHUToBCKast, oM 5) YueOHas

MapThl, CTYJIbs, y4eOHast TOCKa.

ayIuTOpus TUISt npoBeneHus | Haensouvie nocodbus u yuebHvle
3aHSATUA  CEMMHApPCKOTO  THUIA, | Mamepuanbl: [lepuoanueckas
TPYONOBBIX U HWHIUBUAYAIbHBIX | CHCTEMa XHMHYECKHX JJIEMEHTOB
KOHCYJbTAalluM, TeKywmero konrpons | .M. Menneneesa, Tabnuua
Y IPOMEKYTOYHOM aTTeCTalluu pacTBOPUMOCTH

206 bonbmol uyutaneHbl  3an | CneyuanuzuposaHHas Mmebeny:

(196084, r. Cankt-IlerepOypr, yiu.
UYepnurosckasi, 1oM 5) ITomemenune
JUISL CAMOCTOSITEIILHON paboThI

CTOJIbL, CTYJbs
Texnuueckue cpeocmea oOyueHUs:
KOMIBIOTEPHl C TMOAKIIOUEHUEM K
cetu «VHTEpHET» WM JOCTYIIOM B

ANEKTPOHHYIO uH(pOPMaIMOHHO-
00pa3oBaTeNbHYIO Cpeay
214 Manbiii  udtaneHbld  3an | Cneyuanuzuposanuas Mmebens:

(196084, r. Cankt-IlerepOypr, yiu.
Uepnwurosckas, nom 5) [lomemienue
JUTSL CAMOCTOSITEIIBHON pabOThI

CTOJIBI, CTYJIbS

Texuuueckue cpeocmea 00VUeHU:
KOMITBIOTEPHl C TOAKIIOUCHHEM K
cetu «VHTEpHET» W JOCTYNOM B

AEKTPOHHYIO UH(POPMALMOHHO-
00pa3oBaTeNbHYIO Cpeay
324 Orpmen  uHbopMmanmoHHBIX | CneyuaruzuposaHuas Mmebens:
texHojorut (196084, r. CaHKT- | CTOJBI, CTYJIbS, CHeLUaIbHbBIN
[etepOypr, yn. UepHUTOBCKasl, IOM | HHBEHTaph, MaTepHajibl U 3amacHbIe
5) Tlomemenue ans XpaHeHHs W | 4acTH A TPOGUIAKTHYIECKOTO
MpOo(UIAKTUYECKOTO OOCITY)KMBaHUSI | OOCITYKHBaHUS TEXHUYECKHUX
yueOHOro 000pyA0BaHUS CpEICTB O0yUeHUs
bokc Ne 3 Cronapnas mactepckas | CneyuanusupoeanHas Mmebens:
(196084, r. Cankt-IlerepOypr, yi. | CTOJBI, CTYJIbS, CrieIUaIbHBIN
UepHuUroBckasi, 1o0M 5) UHBEHTAph, MaTepuabl TUIs

[lomemenne g XpaHeHUsS U
NPOGUIAKTUIECKOTO 00CITYKUBAHUS
y4eOHOT0 000PYyTOBAHMS

MPOPUIAKTUYECKOTO O0OCITYKHUBAHUS
CHeIMaM3UPOBAaHHON Mebenu

[Mpunoxenune 1 Ha 30 .

Pabouyro nporpamMmy cocTaBui:

KaHaAnaaT XUMHUYCCKUX HaYK,

JOILICHT

, i\ A.H bapsliies

13
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BBICIIIET0 00Opa3oBaHUs
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1. MACHOPT ®OHJIA OLIEHOYHLIX CPEJICTB

Taoauna 1
Ounenou
KonTtpounpyembie "
dopMupyemblie HOE
Ne pa3naeJibl (TeMbl)
KOMIIeTeHIIUH CpeacTB
AUCHUTINHBI o
Bsenenue. OcHoBBI
XUMUYECKON
HOMEHKJIAaTypbl n | Komtoks
1. KOJINYECTBEHHBIX UyM
OIIK-1 CnocobeH pemath THIOBBIC 3aJa4d o yM,
. OTHOULIEHUH. CrpoeHnue | TecTsl
npoeCCUOHATTLHON JEATEIbHOCTH HAa OCHOBE N
N aToma. [Tepuonnyeckuii
3HaHUIl OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX,
3akoH .. MeHneneeBa
€CTECTBEHHOHAYYHBIX u
ArperaTHble COCTOSIHUSA
obmenpopeccuOHaNbHBIX ~ AMCLUUIUIMH € Komnnoks
BeUleCTBA M PaCTBOPHI
2. | npuMeHeHHeM MH(OPMaLIMOHHO- UyM,
. HEBJICKTPOJINTOB. PacTBOpEI
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI TECThI
AJIEKTPOJIUTOB.
OIIK-1.1. MHcnomp3yer OCHOBHBIE 3aKOHbI
OxucauTENBHO- Komnoks
€CTECTBEHHOHAYYHBIX JUCLUIUIAH Ui
3. BOCCTaHOBUTEIIbHBIE UyM,
pellieHrs CTaHAAapTHBIX 3a4ad B 00JacTH
peaxkiuu. TECThI
BOJIHBIX OMOPECYpPCOB U aKBaKY/IbTYpPbI
Tpuana xenesa (xenes3o, Konnoks
4 KOOaJIbT, HUKEID). UyM,
' buonoruyeckas posb TECTHI,
MUKPO- U MAaKpPOIJIIEMEHTOB. | pedepar
Xumunueckas CBSI3b.
OIIK-3 Crnocoben CO3/1aBaTh u | XuMu4eckas Komnoks
5. | moaiepKuBaTh 6e30macHble ycioBusl | TepMoauHamMKKa. KuHernka | nuym,
BBITIOJTHEHUS IPOU3BO/ICTBEHHBIX IIPOLIECCOB: | U PABHOBECHE XMUMHYECKMX | TECTHI
OIIK-3.1. Co3maer Oe3omacHble YCJIOBHUS | IPOLIECCOB.
TpyJa, BBIABIAET U YCTpaHSAET MpPOOJIEeMbI Komnoks
pyaa, yerp P > | Bonopon. I"anmorensl.
Hapyumaromue 0e30MacHOCTh  BBINOJHEHHS UyM,
6. OneMEeHTHI MOJArPYIIIBI
IIPOM3BOJICTBEHHBIX MPOLIECCOB TECTHI,
KHCIIOpO/Ia.
OIIK-3.2. ObecneunBaeT IIPOBEJICHUE pedepar
poUIaKTUIECKUX MEPONPUATHI o Komnoks
IIPENYTPEXKACHUAIO IIPOU3BOJICTBEHHOTO DTIEMEHTBI OOOUHBIX UyM
7. noarpynn. Maprasen. ™,
TpaBMaTH3Ma u npodeccroHalbHbBIX TECTHI,
. XpOM M €r0 COETMHEHHUS.
3aboseBaHu pedepat
Komnoks
OIIK-5 CriocobeH K y4acTvio B MPOBEIECHUU
8. - KoMIuiekCHbIE COEUHEHMS. | UYM,
9KCIIEPUMEHTAIIBHBIX HCCIIeI0BaHUI B TeCTEL
po¢eCCUOHATBHON NEATETHHOCTH:
Komnoks
OIIK-5.1. ITpoBoauT 1abopaTopHbIE aHATU3BI
9. | o0Opa31oB BOJbI, pbIO U APYTrUX FUAPOOUOHTOB HMoxrpynma YIIEpOAa. | HyM,
' ’ [{uanusl. TECTBHI,
pedepar




Komnioks

[Moarpynma a3ora. @ocdop, | uym,

10. MBIIIbSK U UX COCIMHEHUS. | TECTHI,
pedepar
IIpumepHBbIii NepevYeHb OLEHOYHBIX CPEICTB
Taoauna 2
Ne HaumenoBanue Kparkas xapakrepucTruka OLEHOYHOIO IIpencraBnenue
OLIEHOYHOT'O cpencTaa OLICHOYHOT'O CPEJICTBA
CpeICcTBa B (oHJIC
1. CpeAcTBO KOHTPOJISI YCBOCHHUSA Y4eOHOIO
Marepuana TEMBbl, pas3jielia WIA pas3aciioB Bormpocsl o
JTUCIUIIMHBI, OPraHU30BaHHOE KaK y4eOHOe TeMam/paszzaenam
KomnokBuym 3aHATHE B BUJIE cobeceoBaHUs JACLIUTIIUHBI
IpenojaBaTess ¢ 00yJarouMICs
2. Cuctema CcTaHIapTU3UPOBAHHBIX 3aJIaHUM,
MO3BOJISOILAS aBTOMaTU3HPOBAThH @OH/T TECTOBBIX
Tect MpOUEAYPY H3MEPEHHS YPOBHS 3HAHUN U 3aJaHui
yMeHHI 00yyJaromierocs
3. [Tponykt CaMOCTOSITEJIbHOU paboTHhI
CTYJEHTAa, MPECTABIAIONINNA CO00M KpaTKoe
U3JI0KEHUE B MMMCbMEHHOM BUJIC
Pecdepar MOJIYYEHHBIX PE3YJIbTAaTOB TEOPETUUECKOIO Tewmsl pedpepaToB

aHajgM3a OmNpeaesieHHON Hay4dyHOU (y4eOHO-
HCCIIEIOBATENIbCKOM) TeMbI, TJ€ aBTOP
PacKpBIBaET CYTh HCCIETyEeMOW MPOOIEMBI,
NPUBOJIUT pPa3IMYHbIE TOYKH 3pEHHUs, a
TaK)Xe COOCTBEHHEIE B3rJIs1Abl HA HEC




2.

OINUCAHHME HIKAJI OHEHUBAHUA

MMOKA3ATEJHA U KPUTEPUHA OLIEHUBAHUSI KOMITETEHIIMI HA PA3JIMYHBIX 3TAITAX UX ®OPMUAPOBAHMSI,

Tabnuma 3

[Tnanupyemsie pe3yIbTaThI VYpoBeHb OCBOEHUS OnenouHoe
OCBOEHUSI KOMIIETEHIINU CPEICTBO

HEYJIOBJIIETBOPU- | YJIOBJIETBOPUTEILHO XOpO1LIO OTJIMYHO

TEJIHO

OIIK-1 CnocofGen pemath THIOBBIE 321a4H NPOecCHOHATBHOH AeATEeJbHOCTH HA OCHOBE 3HAHWH OCHOBHBIX 3aKOHOB MATeMaTH4YeCKHX,
€CTeCTBEHHOHAYYHBIX H 0011enpoeccHOHAIBHBIX AUCHHILINH ¢ TPUMEHeHHeM HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TeXHOJIOTHii
OIIK-1.1 MHcnonb3yer OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX | YPOBEHb 3HAHUMN MuHUManbHO YpoBeHb 3HaHUil B YpoBeHb 3HaHUIl B Konnoksuym
JUCIUILINH JUISL pelieHus HUXKeE JIOIYCTUMBIN YPOBEHb o0Beme, o0Beme, , TECTBI,
CTaHJApTHBIX 3ajjad B O0JACTH | MHHHMMAJbHBIX 3HaHWM, JONYIIEHO COOTBETCTBYIOLLIEM COOTBETCTBYIOLIEM pedepar
BOJIHBIX onopecypcoB U TpeOoBaHUiA, MHOT'0O HETPYOBIX IporpaMme IporpaMme
aKBaKyJIbTYpPbI UMEIU MECTO oLIMO0K HOJrOTOBKH, IOJIrOTOBKH, 0€3

rpyOBI€ OITMOKHU JIOMYIIIEHO HECKOJIBKO OIIHOOK.

HErpyObIX OIIHMO0K
OIIK-3 Cnoco0eH co31aBaTh M MOJEP:KUBATH 0€30MaCHbIE YCJI0BHS BbINOJHEHUSI IPON3BOICTBEHHBIX NMPOLECCOB
OIIK-3.1 Co3maer ©Oe3onacHble | YpOBEHb 3HAHUI MuHrManbEHO YpoBeHb 3HAHUI B YpoBeHb 3HaHMI B Konnoxsruym
yCIIOBUSL  Tpyla, BBIABISET W HUXKe JOTTYCTUMBIH YPOBEHb o0Beme, o0Beme, , TECTBI,
yCTpaHseT npoOIeMbl, | MHHMMaIbHbIX 3HAHUH, TOIYLIEHO COOTBETCTBYIOILIEM COOTBETCTBYIOILIEM pedepar
HapyIIaIme 0€301MacHOCTb TpeOoBaHMii, MHOTO HETPYOBIX porpaMme porpaMme
BBIMIOJTHEHUSI ~ NPOM3BOJACTBEHHBIX |  HMMEIU MECTO o1InOoK MOATOTOBKH, MOJIrOTOBKH, 6€3
MIPOIIECCOB rpyOBI€ OITMOKHN JIOTYIIIEHO HECKOJIBKO OIHOOK.
HErpyObIX OIUOOK

OIIK-3.2 ObecneunBaer | [lpu pemmiennn | IIpopemoncTpupoBans! | IIponemonctpupoBans! | [IpogemonctpupoBansl | KomnokBuym
IpoBeJeHNE  MPO(UIAKTUYECKUX | CTaHAApPTHBIX OCHOBHBIE YMEHHSI, BCE OCHOBHBIE YMEHHS, | BCE OCHOBHbBIE YMEHHUS, , TECTBI,
MEPONPUITHNA IO TPETYNPEXKIEHUIO 3aJa4 He pEILIEHbI TUIIOBBIE PELIEHBI BCE OCHOBHBIE | PELIEHBI BCE OCHOBHBIE pedepar
IIPOM3BOJICTBEHHOI'O0 TpaBMaTH3Ma U | MPOJEMOHCTPHUPO | 3aJauu ¢ HErpyobIMU 3aJlauM ¢ HerpyObIMH | 3aJa4u C OTAEIbHBIMU




poeCCHOHAIBHBIX 3a00JIEBaHHI

BaHbl OCHOBHBIC
YMEHHSI, UMEITH
MeCTO TpyObIe
OIIHUOKHU

oIIMOKaMH,
BBITTOJIHEHBI BCE
3a/laHus, HO HE B
IIOJIHOM 00BeME

OIINOKaMHu,
BBITIOJTHCHBI BCE
3a7aHus B IOJTHOM
o0BbeMe, HO HEKOTOphIe
C HEJIoUeTaMH

HECYIICCTBCHHBIMU
HeZOYETaMH,
BBITTOJIHEHBI BCE
3aaHHUs B IIOJIHOM
o0BbeMe

OIIK-5 Cnocoben k Y4acTU1O B IPOBEACHHUH IKCIICPUMEHTAJIBbHBIX HCCJIeJOBAHUM B HpO(l)eCCI/IOHaJ]LHOﬁ HEATCJIBbHOCTH

OIIK-5.1 ITpoBonut naGopatopHbie
aHaM3bl O0pa3loB BOABI, PHIO WU

JIPYTUX TUAPOOHOHTOB

YpoBeHb 3HaAHUU
HUXKeE
MUHHUMAJIbHBIX
TpeOoBaHUiA,
HMMEJU MECTO
rpyObIe OMMOKH

MuHUManbHO
JIOIIyCTUMBIN YPOBEHb
3HAHUMU, TONYILIEHO
MHOT'0O HETPYOBIX
OIINOOK

YpoBeHb 3HaHMI B
o0BeME,
COOTBETCTBYIOIIEM
IporpaMme
MOJATOTOBKH,
JIOITYIIIEHO HECKOJIBKO
HEerpyObIX ommnOOK

VYpoBeHb 3HaHMIT B
o0BeME,
COOTBETCTBYIOIIEM
porpaMme
IMOJITOTOBKH, O€3
OIIOOK.

KonnokBuym
, TECTBI,

pedepar




3. NEPEYEHb KOHTPOJIbHBIX 3AI[AI§I/II7I W UHBIX MATEPUAJIOB,
HEOBXOJIMUMBIX JIsA OHEHKHW 3HAHUU, YMEHHNU, HABBIKOB U OIIBITA
JAEATEJIBHOCTH

31 TunoBble 3a1aHNs JUIS1 TEKVIIET0 KOHTPOJIS YCIIEBAEMOCTH

3.1.1. Bonpochl 1151 KOJLIOKBHYMA

Bonpocwl ona oyenku komnemenyuu

OIIK-1 CriocobeH pemath TUIOBBIE 3a/1a41 MPO(HECCHOHATLHON AESITETbHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MaT€MaTUYECKHX, €CTECTBEHHOHAYYHBIX U 001IenpoQecCHOHaIbHbIX
JAUCHUIIIMH ¢ IPUMCHCHUCM I/IH(bOpMaL[I/IOHHO-KOMMYHI/IKaI_[I/IOHHbIX TEXHOJIOTHH.

OIIK-1.1. Mcnonp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLIMIUIMH ISl PELLEHUS
CTaHJapPTHBIX 3a/1a4 B 00J1aCTH BOAHBIX OMOPECYPCOB U aKBAKYIILTYPbI

Ilo pa3neny: «BBenenue. OCHOBBI XMMHYECKO!# HOMEHKJIATYPbI U KOJIHYECTBEHHbBIX
orHomennii. Ctpoenne aroma. Ilepuoguveckuii 3akon [I.U. MengeneeBa. XuMudeckas
CBA3b»:

1. DOKBUBaJICHTHas Macca. OKBUBAICHTHBIM 00bEM (IIPUBECTH MPUMEPHI). 3aKOH
HKBHUBAJICHTOB.

2. IIpumepsl pacu€ra HKBHBAJIEHTA D3JEMEHTA, OKCHJA, OCHOBAHMs, KHCIOTBI, COJIH,
OKHCIIUTEINS], BOCCTAHOBUTEIIS.

3. Ctpoenue aToma.

4. Ilepnonnueckas cucrema u nepuoaudeckui 3akos .M. Menneneesa.

S. CoBpeMeHHass MOJENb COCTOSIHUS JJ€KTpoHa B aTtoMme. KBanToBble uncna. [IpuHnun
[Taymnm.

6. Pacnipenenenue anektpoHos B arome. [IpaBuno XyHua.

7. [Ieprnonnueckuil 3aKOH € TOUKH 3pEHUS CTPOCHUS aToMa. [ [puumMHBI TEpUOIUYHOCTH.

8. S, p, d, f -o7eMeHTBI, MONIOXKEHHE B MEPUOANYECKOil cucteMe. OCHOBHBIE XUMHUYECKHE
CBOMCTBA.

9. IIpupona XMMUYECKOM CBA3U. METO/ BaJICHTHBIX CBA3CH.

10. OOMeHHBIN U IOHOPHO-aKIIENITOPHBIN MeXaHN3Mbl 00pa30BaHuUsI KOBAJIEHTHOI CBSI3U.

11. KoBanentHas cBs3b. E€ pa3HOBUIHOCTH U CBOMCTBA.

12. BaneHTHOCTh aTOMOB B CTAI[HOHAPHOM H BO30YKIEHHOM COCTOSHMSIX. KpaTHOCTH CBS3H.

Curma-cBs3b U U-CBA3b.
13.  T'mOpwmmsanmsi atoMHBIX opOwutaneid. [Ipumepsl. IIpoctpancTBeHHas KOHQUTypaIus
MOJIEKYII ¢ SP, SP2, Sp° -rubpuau3arueii (mpuMepsI).

14. HNonnas cBs3b. HeHanpaBieHHOCTh M HEHACHIIAEMOCTh HOHHOM CBsi3U. CBOMCTBA BELIECTB C
MOHHBIM THUIIOM CBSI3H.

15.  Buabl MEXMOJIEKYIISIPHOTO B3aUMOAECHCTBHUS.

16.  BopaoponaHas cBs3b, €€ OHOJIOTHYECKas pOJIb.

ITo paspeny: «ArperatHble COCTOSIHMSI BeIeCTBA M PACTBOPHI HENIEKTPOJHMTOB.
PacTBOpBI 3J1EKTPOJIUTOBY.
1. Arperarable cocrosHus. PactBopel: Ilonstue, teopus. PacTBOpbl HacbIlIEHHEIE,
HEHACBHIIIECHHbIE, TEPECHIIIICHHBIE.
2. CriocoObl BhIpaXKEHUsI KOHIICHTPALUH PACTBOPOB.
3. Ocmoc. 3akoH Bant-T'odda. Posb ocmoca B OMOTOTHYECKUX SBIICHUSX.
4. JlaBneHue napa pacTBOpUTEIIS HaJ pacTBOPOM. 3aKoH Pays.
5. Kunenue u 3amep3aHue pacTBOPOB.
6. OTKJIOHEHHUE TOBEACHMSI PACTBOPOB 3JIEKTPOJIUTOB OT HEIIEKTPOIUTOB. M30TOHMUECKMIA
KO3 puImeHT.



7. Cnabsbie anexTponuTsl. CTeneHb qucconnanui. KoHcTaHTa TUCCOIMAIINH.

8. 3aBUCHMOCTb CTENEHH IUCCOIMAIMK CIa00ro AJIEKTPOJIMTa OT KOHIIEHTPAIlMd pPacTBOpa. 3aKOH
pazbasnenust OcTBaIbAA.

9. PaBHOBecHe B pacTBOpax CiIaObIX 3JIEKTPOJUTOB. BiausHue oqHOMMEHHOTO M CBSI3BIBAIOIIIETO
HOHOB.

10. AMdoTepHbIE THAPOKCHIBI C TOUKH 3PEHHUS TEOPUHU IICKTPOIUTHUECKON JUCCOIHALIH.

11. CunbHbIE 2JIEKTPOIUTHL. AKTUBHAs KOHILIEHTpalus. oHHas cuia pactBopa.

12. Juccounanus Boabl. MoHHOE npou3BeaeHue Boabl. Bomopoansiil mokaszartens pH.

13. I'maponus coneid. Poiib B xKMBOM OpraHu3Me.

Ilo pa3neny: «OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHBIE PEAKIMID).
1. OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC peakIUu. Buabl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuui.
2. Baxwnenmme OKHCIMTENIM W  BoccTaHOBUTENIM. OKHMCIHTEIBHO-BOCCTAHOBHUTCIBbHAS
JIBOMCTBEHHOCTE.
3. CrangapTHble DJIGKTPOJIHBIE MOTEHIMANbl. HampaBieHue MpPOTEKaHUS OKHUCIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIA.

Ilo pa3neny: «Tpuana xkesie3a (3kes1e30, K06AJbT, HUKeIb). Buosioruyeckasi pojib MUKpPO- U
MAaKpPO03J1eMEHTOB.

1.0O0mmas xapakTepuCTHKa TpHAIbI kelie3a. Poiib B )KHBOM OpraHu3Me.

2. Keneso, cTpoeHue aToMa, CTENEHU OKHUCICHHs. VI3MeHeHHe CBOICTB COEIUHEHHI C

M3MEHEHUEM CTEIIEHU OKUCIICHUS *kene3a. Poib B )kuBoM opranusme. [Ipumenenue.

Bonpocw 0na oyenku komnemenyuu

OIIK-3 CrocobeH co3naBaThb M MOJIEPKUBATh O€30MACHBIE YCIOBHUS BBIIOJIHEHUS
MIPOM3BOJICTBEHHBIX MPOIIECCOB.

OIIK-3.1 Co3naer Oe3omacHble YCIOBUS TPYAd, BBIABISAET U YCTpaHseT NPOOJIEMBI,
Hapymaromye 0€301MacHOCTh BBIIOJHEHHS POU3BOCTBEHHBIX MTPOIECCOB

OIIK-3.2  OGecreunBaeT MNpOBEAECHUE  NPOPHUIAKTHUYECKUX  MEPONPUATHH 1O
NpeIYIpPEexICHUIO TIPOU3BOJCTBEHHOTO TPaBMaTH3Ma U IPOPECCHOHATBHBIX 3a00IeBaHHNA

ITo pasaeiy: «XuMuueckas TepMOAUMHAMHUKA. Kuneruka u PAaBHOBECHEC XUMHYECKHUX

NPOLECCOB»:

1. OcHOBHbIE TE€PMOJMHAMHYECKHE XapaKTePUCTUKH. 1-, 2- u 3-i 3aKOHBI XMMHYECKOH
TEPMOJMHAMUKHU.

2. DOueprus ['ub6ca. HampaBieHHOCTh TNPOTEKAHHUSI CaMOMPOM3BOJIBHBIX XUMHUYECKHX
IIPOLIECCOB.

3. Tepmoxumudeckuii 3akoH ['ecca. TernoBoit a3 dexT peakium.

4. CKOpOCTh XMMHUYECKOW Peakliu. 3aKOH AEUCTBUS MAcC (KUHETUUECKHUH ).

5. 3aBHCHMMOCTh CKOPOCTM XUMHYECKOM peakIMu OT TeMIeparypsl. TemmepaTypHBbIil
ko3 duument. 3akon Baut-I'opda. Teopus akTuBaum.

6. SBnenue karanusa. KatanuszaTopsl, NpUHIUIT ACUCTBUS. Te€OpHus MEPEXOJHOIO COCTOSIHUS U
00pa30BaHUs AKTUBUPOBAHHBIX KOMIUIEKCOB. brokaTammu3aTopsl.

7. XMMHYECKOE PAaBHOBECHE C TOUKH 3pEHUS TEPMOJANHAMUKN. KOHCTaHTa paBHOBECHSI.

8. Cmemenne xummndeckoro pasHosecus. [lpunnun Jle larense.

ITo pa3neny: «Bogopoa. I'ajiorensl. JjieMeHTBI NOATPYNIIbI KHCJIOPOAA».
1. O0mras XapakTEpPUCTHKA TTOATPYIIITHI TaJIOTCHOB.
2. CriocoObI nosryyeHus rajgoreHoB. [Ipumenenue.
3. Bopopoansie coeirHeHHs TajioreHoB. CBOMCTBA, MPUMEHEHHE.
4. XnopHas Boza. Ilonyuenue, cBoiicTBa, IPUMEHEHHE.



5. XnopHas usBects. [lonyyenue, CBOMCTBA, IPUMEHEHHE.

6. Kucnopoaconepxamue KHCIOTbl TaJOT€HOB. I3MeHeHHe HuX CHUIbl M OKHCIUTEIBbHON
criocoOHoctu. Conu Kucnopoacoaepkaumx kuciaot. [Ipumenenue.

7. O01as xapakTepuCcTUKa MOATPYIIBI KUCIOPOAa.

8. Bona. dusnueckue n xumMuueckue cBoiicrBa. Boga kak pactBopurens. buonoruueckas poib
BOJIBI.

9. CepoBogopoa, noiydeHue u coiictBa. CepoBOJOpoaHAs KHUCIOTA. 1-1 U 2-1 KOHCTAHTHI
aucconuanuu. Posib B OKMCIHMTENIBHO-BOCCTAHOBUTENBHBIX Ipoueccax. Coln cepoBOAOPOAHOM
KHCJIOTHI.

10. CepHast kucinora. Posib B OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX mpoleccax. Conu cepHOU
kucioTel. [IpuMenenue.

11. Coeguuenusi cepbl B CTENEHU OKUCICHUS +4. Pojb B OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
npoueccax (nmpumepsl). [Ipumenenue.

Ilo pa3geay: «JuemMeHTBI MNO000YHBIX noarpynn. Mapranen. Xpom u  ero
COCJUHEHHSD).
1. Xpom. Crpoenue aroma. Bo3zmoxkHble creneHu okuciaeHus. KnciaoTHO-OCHOBHbBIE CBOMCTBA.
[Ipumenenue.
2. OKHUCIHUTEIbHO-BOCCTAHOBUTENbHbBIE CBOICTBA COEJUHEHUM XpOMa C pa3IM4YHOM CTEIEHbIO
OKHCJICHHUS.
3. AmpotepnocTs ruapoxcua xpoma (III). XpomMuThl, uX BOCCTaHOBUTEIILHBIE CBOWCTBA.
4. XpoMmoBasi U IUXPOMOBasl KHUCIOTBI, UX COJH, POJIb B OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKkusx.
5. Mapranen. Ctpoenue atoma. Bo3MOHBIE CTENeHM OKHUCIEHHA. KHCIOTHO-OCHOBHBIE
CBOMCTBA.
6. OKHCIHUTEIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA COCIMHEHUH MapraHia B 3aBUCHUMOCTH OT
CTEIIEHN OKHCIICHUS.
7. IloBeneHue nepMaHraHara Kajius B pa3IHMuHbIX cpenax (mpumepsl). [Ipumenenue.

Bonpocbi 0111 oyenxu Komnemenyuu

OIIK-5 CnocobeH K ydacTUIO B TIPOBEACHHHM DKCIEPUMEHTAIBHBIX HCCICIOBAHUN B
npodecCuOHATBHOMN 1A TENTbHOCTH.

OIIK-5.1. TlpoBomut nabopaTtopHble aHaiIu3bl OOpa3LUOB BOJBI, pbI0O U JIPYrux
THJIPOOMOHTOB

ITo pa3neny: «KoMmiekcHbIe coelMHECHHUS.
1. KommiiekcHeie coequnenus. Teopus Bepraepa. Ponb B )kMBOM OpranusMe.
2. Iucconmanys KOMIUIEKCHBIX coelnHeHni. KoHcTaHTa HECTOMKOCTH KOMITJIEKCHBIX HOHOB.

Ilo pa3neny: «Iloarpynna yriaepoaa. Hnanuabm.
1. O6mas xapakTepUCTHKa 3JIEMEHTOB MOATPYIIBI yriaepoaa. BiusHue Ha XKMBOW OpraHHU3M.
IIpumeHeHue.
2. Kucnopoaconepxaiuye coequHeHus yriepoaa. [{luanuasl.
3. Kpemnuii, crpoenue aroma. Baxxuelme coeAMHEHMs, UX CBONCTBA, IPUMEHEHHE.

IHo pasageay: «lloarpynna azora. ®oc¢op, MbIIIbAK U UX COCIMHEHH D).
1. O61mas xapakTepucTHKa MOATPYIIIHI a30Ta.
2. AmMMmuak. [Tonyuenune, XuMU4ecKue CBOWCTBA, IPUMEHEHUE.
3. A3zorHas kwuciotra. XUMHUYECKHME CBOICTBAa. B3aummoneiictBue ¢ wmertamiamu. Hwutpartsl.
Ob6HnapyxeHue.
4. Azorucras kuciotra U €€ coysu. Pojib B OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX IPOIECCAX.
IIpumeHeHue.

8



5. buonoruueckas poib azora u dpochopa. [Ipumenenue.
6. Mpibsk u ero coequHeHus. O0HapyxeHue. BiausiHue Ha xuBoi opranusm. [Ipumenenue.

3.1.2. Tectnl
Tecmul 01151 OYeHKU KoMnemeHyuu

OIIK-1 Cnoco0eH pemarh THIOBBIE 33Ja4l MPOPECCHOHATBHON NEATEILHOCTH HAa OCHOBE
3HAaHWI OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHUX, €CTECTBEHHOHAYYHBIX M 00IIenpodeccnoHaTbHBIX
JUCITUILIMH C PUMEHEHHEM HH(DOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA,

OIIK-1.1 Hcnonb3yeT OCHOBHBIE 3aKOHbl E€CTECTBEHHOHAYYHBIX JUCLUMIUIMH JJI1 PEIICHUs
CTaHJAPTHBIX 3a71a4 B 00JIaCTH BOJIHBIX OMOPECYPCOB M aKBAKYJIbTYPHI.

3AJAHUA 3AKPBITOI'O TUITA

3aganusi KOMOMHUPOBAHHOIO TUIIA C BLIOOPOM 0JHOT'0 BEPHOI'0 OTBETA U3 MPeI0KeHHBIX
BapPUAHTOB

3ananmue 1.
Ilpouumatime 3adarue u 8vibepume npasuUIbHLINU OMEEN.
Kakoe KBaHTOBOE 4YHCIIO XapakTepu3yeT HAMpaBICHUE DJJICKTPOHHOro objaka B

MPOCTpaHCTBE?
1n 2) 1
3) m; 4) mg
3anumute TMQpy, MoJ KOTOPOH yKa3aH BEpHBIA OTBET
Ortser: 3
3aganue 2.

Ilpouumatime 3adanue u 8vibepume npasuibHLIN OMEEN.
ATOMBI KakoTO »JJEMEHTa HMEIOT OJJIEKTPOHHYI KOH(PHUIYpalli0 BHEIIHETO CIIOS:

4524p5?
1) *Br 2)'N
3) 3*As 4) By
3anummre nudpy, Moa KOTOPO yKa3aH BEPHBIA OTBET
Ortger: 3
3ananue 3.

IIpouumaiime 3a0anue u gvibepume npasuIbHLIN OMEEN.
Kakyto o6uryto ¢popmyiy umeetr ocHoBaHUE?

1) Me(OH), 3) Ha(Ac)

3) OmOn 4) Mex(Ac)y

3anumuTe nUQpy, Mo KOTOPOil YKa3aH BEpHBIA OTBET
OrtBer: 1

3aganust KOMOMHMPOBAHHOIO THIIA ¢ BLIDOPOM HECKOJILKHX BEPHBIX OTBETOB U3
NpeAJIOKeHHbIX BADUAHTOB

3ananmne 4.
Ilpouumatime 3adarnue, 8bloepume NPasUIbHbIE OMBEENbL.



Kakue 13 Kuciaor sBisitoTCst ABYXOCHOBHBIMU?

1) H3PO3 2) HBZ

3) HNO3 4) HoCO3

3anummTe U pPhl, O KOTOPHIMUA YKa3aHbl BEPHBIC OTBETHI
Ortser: 14

3ananmue 5.

IIpouumartime 3a0anue, 8vibepume npPasuibHble OMEEMbl.
Kakue u3 cieyromux BelecTB pacTBOPAIOTCS B BoJEe?

1) AgBr 2) Cu(OH),

3) Zn(NO3), 4) HgCl,

3anumuTe HUQPHI, 01 KOTOPHIMH YKa3aHbI BEPHBIC OTBETHI
Orser: 34

3aua}mﬂ 3aKPbITOI0 TUIIA HA YCTAHOBJICHHE COOTBETCTBUSA

3ananue 6.
Hpoqumadme 3a0aHue u ycmaHoeume coomeemcecmeue.
Y CTaHOBHTE COOTBETCTBUE MEKIY DJIIEMEHTOM H €TI0 IPUMECHEHUEM

DJIeMeHThI Ipumenenue

A Xmop 1 MuHepanu3anus TKaHen

b JluTwid 2 OcsgenieHue

B Kanpruit 3 AKKYyMYJSITOPBI

r Heon 4 He3undeknus Boabl 1 TOBEPXHOCTEN
5 Caapka

3anummMre B Ta0IUIly BEIOpaHHBIE IUQPHI 10T COOTBETCTBYIOLUIMMU OYKBaMHU.

A B B r

Oteer: A4B3B1I72

3aganue 7.

Ilpouumatime 3a0anue u ycmanosume coomseemcmaue.

Y cTaHOBHUTE COOTBETCTBUE MEKIY COCTUHEHUEM M KJIIACCOM, K KOTOPOMY OHO OTHOCHTCS
CoennHenne Kinacce
A HNO3 1 OCHOBHBII THIPOKCH]T
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b Fe(OH), 2 Coutb

B Fe(OH)NO3 3 Oxcup
r NaNOs 4 Kucnora
5 AmboTepHbIi THAPOKCU

3anumure B Ta0IUIly BEIOpaHHBIE UQPHI 1T0]I COOTBETCTBYIOLUIMMHU OYKBaMHU.

A b B I

OtBer: A4B1B2172

3aganue 8.

Ilpouumatime 3a0anue u ycmanosume coomsemcmaue.

YcTaHOBHUTE COOTBETCTBHE MEXKAY KOMIUJIEKCHBIM COCIMHEHHEM M KOOPAMHALMOHHBIM
YHUCJIOM HeHTpaﬂbHOFO HOHAa

KommnekcHoe COeAMHCHUuE KOOle. qucjio

A | [Cu(NH3)4]SOx4 1 3
b Naz[Co(NO,)¢] 2 4
B H[AuCl,] 3 2
r [Ag(NHs),]JOH 4 6

3anumure B Ta0IUIly BEIOpaHHBIE IUQPHI 10T COOTBETCTBYIOLUIMMU OYKBaMHU.

A b B r

Otser: A3B4B2I3

3aganmne 9.
Ilpouumatime 3a0anue u ycmanosume coomseemcmaue.
YcTaHOBHUTE COOTBETCTBUE MEXK/Y YUEHBIM U €r0 BKIIAJOM B Pa3BUTHE XUMUU

Yuyenblii Bxuaan

A Ilerep Baare 1 Pacuer u npumeneHue cBOOOAHON
SHEPTUH
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b Jlxo3aitst ['m66¢ 2 Teopus 31eKTpOIUTHUECKOI
M CCOLIMAITUH
B Jxxozed Tomcon 3 3aKoH JACHCTBYIOIIMX MacC
I Caanrte AppeHuyc 4 [Ipupona 31neKTpoHOB
5 Onucanue SHTPONUU

3anumuTe B Ta0AKILy BRIOpaHHbBIE UG PHI MTOJ] COOTBETCTBYIOUIMMH OYKBaMHU.

A b B I

Otser: A3b1B4I2

3apanue 10.

IIpouumaiime 3a0anue u ycmanogume coomeemcmaue.

VYCcTaHOBUTE COOTBETCTBME MEXJAY HOHOM U KAayeCTBEHHBIM pEaKTHUBOM JUIS €ro
OOHapyXEeHUs

Honbl PeakTus
A | Ba” 1 HNO;
b Ag’ 2 PactBOpuMBIE OCHOBaHMS
B |Fe* 3 (NH,),S
r |[mn* 4 HCI
5 H,SO4

3anumure B Ta0IUIly BEIOpaHHBIE IUQPHI 10T COOTBETCTBYIOUIMMHU OYKBaMHU.

A b B r

OtBet: ASB4B2I'3

3apanus 3aKPbITOro TUIMA HA YCTAHOBJICHUE IMMOCTICT0BATECIbHOCTH

3aganmue 11.
Ilpouumatime 3a0amnue u ycmanosume nocied08amenbHOCb.

Pacnonomme CJ'IG,HYIOH_[I/IG D3JICMCHTEI B HOpSI,I[Ke B03paCTaHI/I$I SJIeKTPOOTpI/IL[aTeJ'II)HOCTI/I
1. Li
2. Ba

12




CHIIBI.

3.P
4. Cl
Otset: 2134

Saganue 12.
Ilpouumatime 3adarnue u ycmanosume nocied08amelbHOCb.
Pacnionoxure cinepyroiire KUCIOTHBIE OCTATKH B TOPSJIKE BO3PACTAaHUSI OKUCIUTEIHHOU

1.CI
2.ClO4

3. CIO3

4. CIOy
Ortser: 1432

3ananme 13.

Ilpouumatime 3a0anue u ycmanosume nociedo8amenbHOCb.
Pacrnionosxure HaydHbIE OTKPBITHS B XPOHOJIOTMYECKOM TTOPSIIKE

1. Co3nanue raibBaHUYECKUX DJIEMEHTOB

2. 3aKOH COXpaHCHUSI SHEPTHHU

3. OTKpBITHE BOJOPOAA

4. MeTtojsl 1IepHOTO paciaa

OtseT: 3124

Saganue 14.
Hpoqumadme 3a6aHue u ycmaHoeume noczledoeameﬂbﬂocmt,.
PaCHOJ'IO)KI/ITe AJICMCHTHI 110 Mepe YBCJ'II/I‘IGHI/ISI BaJICHTHBIX SHGKTpOHOB Ha BHCHIHEM

SJICKTPOHHOM CJIOC

1. S**:
2.5%
3.S*;

4, s°
Otser; 2431

3aganue 15.
Ilpouumatime 3a0arnue u ycmanosume nociedo8amelbHOCb.
[Tpu mOMeIIeHuN COSMHEHUS XpOMa B KHCIYIO CpPeIy PacTBOp MPHOOPEN OPaHKEBYIO

OKpacKy. 3aTeM IpU HEUTpaln3alMM pacTBOpPa U MPOBEACHUU CIEAYIOIIEH peakluu MOJydUIIH
3eneHbld ocanok. I[lpunuMBaHuEM IIETOYM PACTBOPUIM OCAJOK M TMONYYHJIM YCTONYMBBIN
W3YMPYAHBIN pacTBOp. Y KaXXUTE COEAUHEHNS XpOMa B MOPSIIKE YIIOMUHAHUS.

1. CF(OH)g

2. CrO%;

3. Cr,0:%;

4. [Cr(OH)g]*.
Otser: 2314

3AJAHUA OTKPBITOI'O THUITA

3aganue 16.
Ilpouumarime 3adanue u oavime 06OCHOBAHHBIIL OMEem
Kak n3MeHUTCs SHTPOINS B PEaKIUH:
Na(r) + 3Ha(r) <> 2NHs(r)
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JlaliTe OOBsACHEHHE BalleMy OTBeTy. byaer M JaHHBIH Tpolecc MNpOTeKaTh
CaMOIIPOU3BOJIBHO?

OtseT: B ,HaHHOﬁ PE€aKIK SHTPOIIUA CUCTEMBI Y6BIBaeT, T.K. KOJIMYCCTBO MOJICKYJ Ira3a
YMCHBIIACTCA. HpOI/ISBOJIbHOC IMPOTCKAHUC MMpoHeCCa CTATUCTUICCKH HC BEPOATHO.

3ananmue 17.

Ilpouumatime 3adarue u oatime 060CHOBAHHbBIU OMBEM.

YkaxuTe, y Kakoro U3 XuMudeckux 3nemeHToB: Li, Fe, Mg, Na, Haubosiee BbIpaXeHBI
MeTayuiMueckue cBoiictBa? Ha OCHOBE KakuMX XapaKTEPUCTHK DJIEMEHTAa MOXHO IPEIINOI0KUTh
METaJJINYECKUuEe CBOMCTBA?

Otser: Na. Ha Merammyeckue CBOMCTBA YKa3bIBalOT OOJIBIION paguyc aToma, HU3KHE
AIIEKTPOOTPHUIATEILHOCTh U SHEPTHSI NOHU3AIUH.

3aganue 18.

Ilpouumatime 3adarue u oatime 060CHOBAHHbBIU OMBEN.

Omnpenenure, yBenMUuTCS JIM KonmdectBO ¢ropuna aszora (III) mpu moBbimeHNn
JIABJICHUSI B CUCTEME:

6HF () + N3 (1) 22NF3 (1) + 3H2 (1) - Q

OtBeT: B 0OpatuMom mpoliecce MOBBIINIEHNE IaBIECHUS CMEIIAET PAaBHOBECHE B CTOPOHY
HAMMEHBIIETO KOJMYECTBA Ta3000pa3HBIX BEIIECTB. B 1MaHHOM cilydyae TpW TOBBIMICHUN
JABJICHUS KOJTMYECTBO (PTOPHIA a30Ta YMEHBIIUTCA.

3amanme 19.

Ilpouumatime 3adanue u oatime 060CHOBAHHBIU OMBEN.

Kakyro maccy ruapokcuaa kamusi Hajno pacTBopuTh B 300 mMu1 BOABI, YTOOBI MOTYYUTH
15%-nsr1it pactBop? Kakoe cooTHOIIEHNE BhIpaKaeT yKa3aHHAst KOHIICHTPALIHS?

OtgeT: B mporieHTax NpUHATO YKa3bIBaTh MACCOBYIO JIOJEO, BBIPAXKAIOIIYIO COOTHOIICHUE
MEXIy Maccoil pacTBOPEHHOTO BeIIeCTBa W Maccoil pactBopa. COCTaBHB ypaBHEHHE 3TOTO
COOTHOIIIEHUS, MOTYYHM HEOOXOAUMYIO Maccy THUIpoKcHaa - 52,9 r.

3aganmue 20.

Ilpouumatime mexcm u oatime pazeepHymoiii 000CHOBAHHBIL OMBEM

Kak B mpOMBIIUIEHHOCTH TONY4YalOT AaKTUBHBIE MeETallbl MepBoi rpynmbl? Yem
000CHOBaHO MCIOJIb30BaHUE BEIOPAHHOTO MeToAa?

Otset: lllenouHple MeTaUIBl B IPOMBILUIEHHOCTH IOJY4YalOT METOAOM 3JIEKTPOIM3a
paciuiaBoB coseil. [JlaHHBIN METOJ MCHOJB3YIOT, T.K. U3 PacTBOPOB NMPAKTHYECKH HEBO3MOXXHO
MOJIYYUTh IIPOCTHIE BEIIECTBA AIEMEHTOB IIEPBOM TPYIIIIBI.

OIIK-3 Cmocoben co3maBaTh W TMOJJACPKUBATH OE€30TMACHBIE  YCJIOBHS  BBINOJIHEHUS
IIPOU3BOJICTBEHHBIX MPOLIECCOB!

OIIK-3.1 Co3znaer Oe3omacHble YCIOBUSA TpyAa, BBIBISIET U YCTpaHSET MPOOJIEMBI,
Hapyuaromye 0e301acHOCTb BBIMOJIHEHHS TPOU3BOACTBEHHBIX MTPOIECCOB.

OIIK-3.2 OGecnieunBaeT npoBeaeHNUE NMPOPUIAKTUYECKUX MEPONPUITUN 1O MPEeAYNPExACHUIO
MPOM3BOJICTBEHHOTO TPaBMaTU3Ma U NMPO(hecCHOHATBHBIX 3a00JI€BaHHM.

3AJAHUA 3AKPBITOI'O THUITA

3anaHnsi KOMOMHUPOBAHHOTO TUIIA C BLIODOPOM 0JJHOI'0 BEPHOI'0 OTBETA M3 MPEAJI0KEHHBIX
BAPHAHTOB
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OIIK-3.1 Co3maer Oe3omacHble YCIOBHS TpyAa, BBIABISIET M YCTPaHAET MPOOJIEMBI,
HapyIaromye 6e30MacCHOCTh BHIIOJTHEHHS IPOU3BOICTBEHHBIX MTPOIIECCOB

3aganue 21.
Ipouumarime 3adanue u gvlOepume nPasUILHBIN OMBEEN.
Kakas u3 coselt ABiseTCa KUCION COIBI0?

1) [Fe(OH)2]2CO3 2) Fe(HCO3)3

3) Fe(OH)CO3 4) Fe2(CO3)3

3anummre mudpy, Moa KOTOPOH yKa3aH BEPHBIA OTBET
Ortser: 2

3aganue 22.

IIpouumatime 3a0anue u 6vlbepume NPAUILHBIN OMEEN.
CKOJIBKO TpaMMOB PacTBOPEHHOT'O BeLIeCTBa COACPKUTCS B SOT pacTBOpa ¢ MacCOBOM
nouieit (B-Ba) = 10%?

1) 10r 2) 20r

3)5r 4) 40r

3anumute nudpy, Mo KOTOPOi yKazaH BEPHBINA OTBET
Ortser: 1

3ananmue 23.

Ilpouumatime 3adarue u 8vibepume npasuUIbHLIN OMEEN.
CKobKO MOHOB 00pa3yeTcs npu nuccoranuu Moiekyinsl (NH4)2S04?

1)2 3)9

3)3 4) 4

anumute nudpy, Mo KOTOPOil yKa3aH BEpHBIA OTBET
OTBeT: 3

33}IaHI/Iﬂ KOM6HHHp0BaHHOFO THIIA C BblﬁOpOM HECKOJBKHX BEPHBIX OTBETOB U3
NPEAJOKEHHBIX BADUAHTOB

Saganue 24.
Ilpouumatime 3adanue, 8bloepume NPasUIbHbLIE OMEENbL.
Kakum u3 cnenyronmx 3J€MEHTOB MOTYT COOTBETCTBOBATh MOHBI C 3apsoM 27

1) Ca 2)0

3) Fe 4) Sn

SanumuTe MUQPHI, 101 KOTOPHIMH YKa3aHbI BEPHBIC OTBETHI
OtBeT: 134

3amanme 25.

IIpouumartime 3adanue, 8vibepume npasuibHble OMEEMbl.
Kakue u3 crneayronmx 371eKTPOIUTOB SBISIOTCS ClIa0bIMU?

1) H2SO3 2) NaCl

3) AI(NO3)3 4) H3PO4

SanumuTe MUQPHI, 10 KOTOPHIMH YKa3aHbI BEPHBIC OTBETHI
OrtserT: 14

33}13HI/IH 3aKPBITOro TUIIA HA YCTAHOBJICHHE COOTBETCTBUSA

3aganue 26.
Ipouumatime 3a0anue u ycmaHosume coomsemcmaue.
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YCcTaHOBUTE COOTBETCTBHUE MCKAY BCIICCTBOM U THUIIOM €I'0 THAPOJIN3a

BemecrBo Tun ruaposausza

A Xstopu1 KaJblus 1 He uner

b docdar anroMuHUSA 2 [To xatnony

B bpomun HaTpus 3 ITo annony

I Cynbdut nutus 4 [To xaTuoHy U aHHOHY

3anummure B Ta0IUIy BEIOpaHHBIC IUQPHI 10T COOTBETCTBYIOIIMMU OYKBaMHU.

A b B I

OtBer: A2B4B113

3apanue 27.
IIpouumatime 3a0anue u ycmanosume coomsemcmaue.
YcTaHOBHUTE COOTBETCTBUE MEXKIY COCTUHEHUEM U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS

Coennnenue Kaace
A FeCls 1 KommnekcHas conp
b Ca(Clo)ClI 2 CwMerranHast coJib
B Cr(OH)S 3 JIBoitHas colb
r MgLiPO4 4 Cpenusis conb

5 Kucnas conb

6 OcHoBHas coJib

3anumuTe B Ta0AKILy BEIOpaHHbBIE IIUGPHI O] COOTBETCTBYIOUIUMH OYKBaMHU.

A b B I

OtBer: A462B613

3aganne 28.
Ilpouumatime 3a0anue u ycmanosume coomeemcmeue.
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YCcTaHOBUTE COOTBETCTBHUE MCKAY COCAUHCHUCM U CT'0 I‘COMGTpI/Ief/'I

Coenunenne I'eomeTpus
A @ropun pocdopa 1 VYron
b I'unpun Gepunnus 2 TpeyronbHas
B ®drop 3 TpuronanpHas nupamuaa
r Bona 4 Tetpanp
5 Jluneiinas

3anuiuTe B TaOIUIy BBIOpaHHBIE LIU(PHI 10T COOTBETCTBYIOLIMMU OYKBaMHU.
A b B r

Otser: A2B1B5T'1

3ananue 29.

IIpouumaiime 3a0anue u ycmanogume coomeemcmaue.

Y cTaHOBHTE COOTBETCTBUE MEKY TEPMOAMHAMUYECKON XapaKTEPUCTUKONW U CBOMCTBOM
CHCTEMBI
TepMoauHaMHYeCKass XapaKTEePUCTHKA CBoiiCTBO CHCTEMBI
A Buyrtpenuss oHeprus 1 Pabora cuctemsl
b OHTanbNus 2 Mepa HEyNOpsAJOYEHHOCTH CUCTEMBI
B DHTpOoNHS 3 Mepa ternoBoro 3¢ ¢pexra cucTeMbl
I Oneprust [n66¢ca 4 Kunernyeckas v moTeHIManbHas

SHEPrus CUCTEMBI
5 CB0OOTHAS SHEPTHS CUCTEMBI

3anumuTe B Ta0MILy BEIOpaHHbBIE UG PHI O] COOTBETCTBYIOUIUMH OYKBaMHU.

A b B r

Otser: A4B3B2I'5

3aganmne 30.
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Hpouumaﬁme 3a0anue u ycmaHoeume coomeenicmeue.
VcTaHoBUTE COOTBETCTBHE MCXKAY HOHOM H KAUCCTBCHHBIM PCAKTUBOM [JIA €ro

0OHapyKeHUSs

Houn PeakTus

A NO3 1 Ba

B PO, 2 Na

B S~ 3 H,SO,

I | Cros 4 Ag
5 Pb

3anuimuTe B TaONUIly BBIOpaHHbBIE HUQPHI 10 COOTBETCTBYIOIIMMH OyKBaMHU.

b B I

Otser: A3B4B5I'1

OIIK-3.2 OGecnieunBaeT NpoBeAeHNE NMPOPUIAKTUYECKUX MEPONPUITUN MO MPEAYNPExKACHUIO
IPOM3BOJICTBEHHOT O TpaBMaTHU3Ma U Mpo(hecCHOHAIBHBIX 3a00JIeBaHUI

3aI[aHI/Iﬂ 3aKPbITOIo TUIIA HA YCTAHOBJCHHUE MMOCTIECA0BATCIBHOCTH

3apanmue 31.

Ilpouumatime 3adanue u ycmanosume nocied08amelbHOCb.

Pacnonoxure cineayromine 3J€MEHThI B IOPSAIKE BO3PACTAHMS SJIEKTPOOTPULIATETbHOCTH
1. Br

2. Fe

3.0

4.Cs

Ortser: 4213

3ananue 32.

IIpouumatime 3adanue u ycmaHosume nocied08ameibHOCb.

Pacmonioxxute ciieayromnre KUCIOTHBIE OCTATKHU B MIOPSIKE YOBIBAHUS CHITBI KHUCIIOT.
1.CI

2.ClOy4

3. CIOs

4. CIOy

Ortsert: 1234

3aganue 33.
Ipouumatime 3a0amnue u ycmaHogume nocie008amenbHOCMb.
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Pacrionokure xapakTepyCTUKU SJIEKTPOHOB B aTOME B TMOPSIKE COCTABJICHUSI OMMCATEIHLHOU
MOJIENHN

1. Cnun

2. DHeprus

3. Opburans

4. YpoBeHb

5. MarouTHBIE MOMEHT

OtseT: 43512

3aganne 34.

IIpouumatime 3a0anue u ycmanosume nocie0o8amenbHOCb.

Pacnonoxwure craguu rereporeHHOro Katajimsa B XpOHOJIOTHUECKOM MOPSIIKE

1. ®usnueckas agacopOIUs pearupyroIIHX MOJIEKYJI Ha aKTUBHBIX [IEHTPAX MOBEPXHOCTH
KaTaJIn3aTopa U 3aTeM UX XEMOCOPOLIHUs;

2. JlecopOmust MPOTyKTOB C TOBEPXHOCTH KaTaIM3aTopa,

3. Auddysus pearnpyronmx BEMECTB K MOBEPXHOCTH TBEPIOTO BEIIECTBA;

4. Xumuueckas peakius MeKly pearupyromuMy MOJIEKYIIaMU;

5. Juddys3us npoaykra ¢ HOBEpXHOCTH KaTaIU3aTopa B OOILIUI MOTOK.

Otsert: 31425

3aganue 35.

IIpouumatime 3a0arnue u ycmanosume nocied08amelbHOCb.

[Ipu momenieHny COSAUHECHHUST MapraHila B PEaKIUI0 MOJTYYHUIN YEPHBIM OCAI0K. 3aTeM
NPy TMPOJODKCHUHM PEaKIUU B Cpele TMONYYHIM OCaJ0K TelecHoro IBera. JloOaBieHueM
CHUJIBHOTO OKHCJIMTEN TEPEeBENIM STOT OCaJOK Ha3an K uepHomy IBery. llpu mnurensHOM
KOHTaKTe C BO3JyXOM BEPHYJIHNCHh K U3HAYAILHOMY COEIMHEHHUI0. Y KaKUTE HEOOXOAUMYIO Cpelly
JUJISL IPOBEJICHUS PEAKIIUH.

1. Kucnas

2. lemounas

3. HeittpanbHas

OTseT: 3121

3AJAHUSA OTKPBITOI'O TUITA

3aganue 36.

Ipouumatime 3adanue u doavime 060CHOBAHHBIU OMEeEM

Kak paccumtarth oTHOmIeHHe KoHIeHTpammidi cinaborr kuciaoTel U e€ coma (CaCs) B
O0ydepHom pactBope, eciu pH = 1,74 u pKa = 3,74? IIpuBenute nMoxy4eHHOE COOTHOIICHHUE.

OtBet: O6mmas ¢popmyna JUIsl BBIUUCICHHUS KUCIOTHOCTH OydepHoro pactBopa pH = pKa
+ 1g[Ca:Cs]. YuutsiBas, uro pasuuna mexnay pH = pKa cocrasiser 2, MOXXHO MPEIITOIOKUTH
cooTHoIeHue KoHrenTpanuii 100:1.

3aganmue 37.

IIpouumarime 3adanue u oavime 060CHOBAHHBII OMEEM.

[Ipenmonoxure, BO CKOJIBKO pa3 yBEIUYHUTCS CKOPOCTb MPOU3BOJBHOM peakuuu, eciiu
noBeIicuTh Temneparypy ot 10°C no 50°C. Kakoe npaBuiio mo3BoJIs€T ONPEAEIUTh 3aBUCUMOCTb
CKOPOCTH peaklMu OT TeMiieparypbl? UTo MO3BOIUT TOYHO ONpPEAETUTh UHTEPBAI YBEIHUEHUS
CKOpOCTH?

Otser: IlpaBuno Bant I'odda onpenensier, uto mpu moBeIeHUH Temrneparypsl Ha 10°C
CKOPOCTb PEaKIUH Bo3pacTaeT B 2-4 paza. M3 3TOro MOXeM IpeanoIOKUTh, YTO B JaHHBIX
YCIIOBHSIX MOXKEM OXXKHJAaTh YBEJIWYEHHWE CKOpocTH B 8-16 pa3. boiee TOYHO ompenenuThb
MHTEpBaAJI IOMOKET TeMIepaTypHbIid ko durment Bant I'odda.
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3aganue 38.

Ilpouumatime 3adanue u oatime 060CHOBAHHBLI OMBEEN.

3a cYeTr 4Yero OCYIICCTBIISACTCA KOBAJICHTHAas CBsA3b? KakuMmu XapakTepUCTHKaMH ee
MOYKHO OTIHCATh?

Oteet: KoBajieHTHas CBsA3b 00pa3yeTcs MPHU MEPEKPHITUU JICKTPOHHBIX 00JIAKOB aTOMOB
TakKUM 00pa3oM, 4ToOBI 0Opa3zoBanack o0Imas opourtans. Takyo CBsI3b MOKHO OMHCATh: JIJTHHOM,
KPaTHOCTBIO, TIOJIIPHOCTHIO.

3aganue 39.

Ilpouumatime 3adanue u oatime 060CHOBAHHBLI OMBEEN.

Kak MOXXHO TOATBEpAWTh HAJIMYME HUTpaTa CBHHIA B pactBope? Kakoe mpaBuio
WLTIOCTPUPYET MO00HAS peaKius?

Otget: T.K. HUTpAT CBUHIIA PACTBOPHMAs COJIb, MOXKHO IIPOBECTH PEAKIIMI0 HOHOOOMEHA
JUISL  TIOJIYYEHHUS XapaKTEPHOTO JKEITOr0 Ocagka - HWOAWJA CBHHIA. Takas peakius
WLTIOCTPUPYET NpaBuiio beproure.

3ananmne 40.

Ilpouumatime mexcm u oatime pazeepuymuvlii 000CHOBAHHBLI OMBEEM

Kakum MeTooM MOXKHO OINpeIenuTh COACp)KaHWE MblIbsika B oOpasne? Ha kakom
SIBJICHMHM OCHOBAH 3TOT METO?

OtBeT: MBIIIBAK MOXXKHO KAaue€CTBEHHO ONpeaeiuTh Nnpoboii Mapma. JlaHHBIH MeTox
OCHOBaH Ha BOCCTAHOBJICHUM MBIIIBSKA B KUCIION Cpelie 10 apCuHa, KOTOPBIN MPHU MPOMYyCKAaHUU
yepes HarpeTyro TpyOKy pasiaraercs ¢ 00pa3oBaHHEM XapaKTEpHOTO HaJeTa.

OIIK-5 CrmocoOeH K y4acTHIO B TPOBEACHUU SKCIEPUMEHTAIBHBIX HCCIIEIOBAHUN B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

OIIK-5.1 IIpoBoautr mnabopaTtopHble aHauu3bl OOpa3LoOB BOJAbI, pbI0O U JIPYrux
THJIPOOHOHTOB.

3AZJAHUA 3AKPBITOI'O THUITA

3agaHusi KOMOMHHPOBAHHOIO THIIA ¢ BHIOOPOM OIHOT0 BEPHOI'0 0TBETa U3 NMPeJI0KEeHHbIX
BapHAHTOB

OIIK-5.1 IlpoBogutr mnaGopaTOpHble aHAJIW3bl O0pa3lOB BOABI, PbBIO M JIPYrux
rUAPOOHOHTOB.

Samanue 41.
IIpouumarime 3adanue u gvlOepume NPABUILHBIN OMBEEN.
VY Kakoro »ieMeHTa aTOMbl MMEIOT JJIEKTPOHHYIO KOH(PHUTYpAIMI0 BHEIIHETO CIIOS:

3s23p4?
1) 6C 2) 14Si
3) 16S 4) 24Cr
3anumuTe TPy, MoJ KOTOPOIl yKa3aH BEpHBIA OTBET
Ortser: 3
3ananme 42.

Ilpouumatime 3adarue u 8vibepume npasuUIbHLINU OMEEN.
Kakoii u3 okcunoB siBisieTcs: aMpOTepHbIM?
1) ZnO 2) Si02
3) SiO 4) Na20
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3anummre mudpy, Moa KOTOPO yKa3aH BEPHBIA OTBET
Ortser: 1

3aganue 43.
Ipouumarime 3adanue u gvlOepume NPaABUILHBIN OMBEEN.

KakoBa BaneHTHOCTH KI/ICHOTOO6p33y}OH_[eFO OJIEMCHTA B MOJICKYIIC XJ'IOpHOfI KHCJIOTBI

HCIO4?
nil 2) I
3) IV 4) VII
SanummuTe mudpy, 101 KOTOPOM yKa3aH BEPHBIA OTBET
Otser: 4

33}13HHH ROMﬁHHI/IPOBaHHOFO THIIA C BLIﬁOpOM HECKOJbKUX BEPHBLIX OTBETOB U3

NPEeAJ0KCHHbBIX BAPDUAHTOB

3ananmne 44.

Ilpouumatime 3adanue, 8bloepume nPasUIbHbIE OMEENbL.
Kaxkue 31eKTponThl SABISIOTCS CHIIBHBIMU?

1) HI 2) KOH

3) H2S 4) H3PO4

S3anumuTe TUQPHI, M0 KOTOPHIMH YKa3aHBI BEPHBIC OTBETHI
OtseT: 12

3apanue 45.

Ilpouumarime 3a0anue, 8vibepume NPASUILHLLE OMBEENIbL.

Kakue 3neKkTpoauTsl 00pa3yroT MpH JUCCOUANU XITOpuA-uoHbl Cl-?
1) KCIO3 2) HCI

3) CaCIlOCI 4) HCIO

SanumuTe MUQPHI, M0 KOTOPHIMH YKa3aHbI BEPHBIC OTBETHI

OtBeT: 23

3agaHus 3aKPHITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBUS
3ananue 46.

IIpouumaiime 3a0anue u ycmanosume coomeemcmaue.
YcTaHOBHUTE COOTBETCTBUE MEXKY BELIECTBOM U CPEJIOH €ro BOJAHOIO pacTBOpa

BemectBo Cpena

A ®docdar kanus 1 KHCTast

b Anerar Gapust 2 HIEI0YHaS
B Hutpar xpoma 3 HEWUTpalbHas
r Hurpar natpus

3anummre B Ta0IUIly BEIOpaHHBIE IIUQPHI MT0JI COOTBETCTBYIOLUIMMU OYKBaMHU.
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OtBer: A2B2B113

Saganue 47.

Hpouumaﬁme 3adarnue u ycmarnosunme coomeemcmaeue.

VYCcTaHOBUTE COOTBETCTBHE MEXJY BEILECTBOM, PEATMPYIOLIUM C OKCHIOM MapraHua u
Han0oJiee BO3MOKHBIM IIPOJYKTOM MX B3aUMOJCHCTBUSA

BeniecTtBO Hpoaykr
A SO2 1 MgSO3
b SO3 2 MgSO3+H2
B H2S03 3 MgSO3+H20
r H2S04 4 MgSO4
5 MgSO4+H2
6 MgSO4+H20

3anuuuTe B Ta0IMILy BEIOpaHHbIE IIUQPHI OJ] COOTBETCTBYIOLUIMMH OyKBaMHU.

A b

B

I

OtBet: A1B4B3I'6

3ananue 48.

Hpoqumaﬁme 3a0anue u ycmanosunie coomeemcmeue.

VY CTaHOBHTE COOTBETCTBUE MEXKAY CXEMOM PEAKIUU U €€ TUIIOM

Cxema peakuuu Tun
A A+B=C 1 Paznoxenue
b C=A+B 2 3amenieHue
B AB+C=AC+B 3 KommiekcoobpazoBanue
r AB+CD=AD+BC 4 OOmen
5 Coenunenue
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3anumure B Ta0IUIly BEIOpaHHBIE IIUQPHI O] COOTBETCTBYIOIIMMHU OYKBaMHU.

A b B I

Otser: ASB1B214

3aganmne 49.
IIpouumatime 3adanue u ycmanosume coomsemcmaue.
Y cTaHOBHTE COOTBETCTBUE MEXKIY BaJICHTHOCTBIO (hocdopa v GopMysIon KHCIOTHI

dDopmyaa BanenTHOCTH

A H3PO4 1 I

b H3PO3 2 I

B H2P407 3 I

r H3PO2 4 v
5 \Y

3anuuuTe B Ta0IMILy BEIOpaHHbIE IIUQPHI O] COOTBETCTBYIOLUIUMH OYKBaMHU.

A b B I

Otser: ASB3B5I'1

3aganmne 50.
Ilpouumatime 3a0anue u ycmanosume coomsemcmaue.
YcTaHOBHUTE COOTBETCTBUE MEKY MApOi BEIIECTB U PEareéHTOM, MO3BOJISIOIINM

Pa3INUUTh BCUICCTBA Iaphl

IapsbI BemecTB Pearent
A NH4CI, MgCl2 1 CaCl2
b NH4F, NH4NO3 2 NaOH
B KNO3, CH3COOH 3 CH3COOAg
r Kl, KBr 4 KHCO3
5
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3anumure B Ta0IUIly BEIOpaHHBIEC IIUQPHI 1T0JI COOTBETCTBYIOUIMMHU OYKBaMHU.

A b B I

OtBetr: A2B1B4I3
3agaHus 3aKPBITOT0 THIIA HA YCTAHOBJIEHHE MOCJIe10BATEIbHOCTH

3aganue 51.

Ilpouumatime 3a0anue u ycmanosume nocied08amenbHOCb.

Pacnonoxure cineayroniye 3J€MEHThI B HOPSAKE BO3PACTAHMS SJIEKTPOOTPULIATETbHOCTH
1. Al

2.B

3.H

4, At

Ortser: 4312

3ananue 52.

Ipouumaiime 3a0anue u ycmanosume nocied08ameibHOCHb.

Pacronoxxure ciieayromnue KUCIOTHBIE OCTATKH B TIOPSIIKE YOBIBAHUS CUJIBI KHUCIIOT.
1. cynbbun

2. cynppur

3. cynbdar

4. Tnocynbdat

OtBert: 1243

3aganue 53.

Ilpouumatime 3a0anue u ycmanosume nocied08amenbHOCb.
Pacrionosxure opOuTamm B MOpsIKE 3aTIOJTHEHUS AJICKTPOHAMU
1.3p

2. 3s

3.4s

4. 3d

Ortsert: 2134

3aganue 54.

IIpouumartime 3adanue u ycmanogume nocieod08amenbHOCHb.

Jucynbdua HaTpus COXIIM B HM30BITKE KHcIoponaa. YacTh MOIYYEHHOTO TBEPAOTO
BEIIIECTBA PACTBOPWJIM B XOJOJHOW BOZE, APYryl0 4YacTb — B ropsyeid. [opsumii pacTtBop
Bbimapwin. [loydeHHOE CyXO€ BEWIECTBO CIUIAaBMIM € OKCcUAoM TuTaHa [V. PaccraBbre
MPOAYKTHI pEaKIMil B KOPPEKTHOM MOPSIKE.

1. Na202

2. NaTiO3

3. NaOH

Ortger: 132

3amanmue 55.
Ilpouumatime 3a0amnue u ycmaHogume nocied08ameibHOCHb.
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lunpokapOoHaT HATpUsl CIUIABUIM C OKCHAOM alfoMHUHHUA. llomydyeHHOe BeIIecTBO
00paboTanu cepHO KUCIOTOH. B 00pazoBaBmmiicss pacTBop cotiel J00aBMIM pacTBOP Cyibhuaa
HATpUs, MIPU ITOM HaOIFOIanK 00pa30BaHHUE OCaJKa, KOTOPBIHA 3aT€M BBIACITWIN M TMPOKAIHIIH.
PaccTaBpTe NpoayKThl peakiuii B KOPPEKTHOM TMOPSIJIKE.

1. AI(OH)3

2. NaAIO2

3. AI203

4. AI2(SO4)3

Otsert: 2413

3AJAHUA OTKPBITOI'O TUITA

3aganue 56.

Ilpouumatime 3adarue u oatime 060CHOBAHHBLU OMBEM

YKaKuTe, KaKoe U3 TEPEUUCICHHBIX SBJICHHIA: CKICAHHE MOJIOKA, TOPCHHUE MPUPOJTHOTO
ra3a, IUIaBJICHHE METallla, PXKaBJICHUE J>Kele3a, OTHOCUTCS K XMMHUYeCKMM. Kak OTIMYHTH
XUMUYECKUM MpoIiecc?

OtBer: B naHHOM clilyyae IIMIIb IUJIaBJICHHE METaJla HE SBJSCTCS XUMHUYCCKHM
nporeccoM. X MOKHO OTIIMYHTH IO XapaKTEPHOMY MPU3HAKY - TIOSIBJICHUN HOBBIX COCAMHCHHU.

3aganmue 57.

Ilpouumatime 3adarue u datime 060CHOBAHHBIU OMBEN.

Cpenu npennoxxennsix BemiectB H2S, S8, SO2, H2SO4 onpenenuTe npocToe BEMIECTBO

Otser: IIpocTeiM BemecTBOM siBIsieTcss S8 - cepa. [IpocThie BemecTBa CoaepkaT TOIbKO
OJIMH POJ] aTOMOB.

3ananue 58.

Ilpouumatime 3adarue u oatime 060CHOBAHHBLI OMBEM.

Ompenenure, B kakom u3 coeaunenuii: N2H4, NH3, NH4Cl, N20S5, a3ot mposBisier
BaJieHTHOCTH |ll 1 cTenens okucaeHus -2.

Otetr: B coemunennn N2H4. A3zot Gosee 3IeKTpOOTpHIIATENICH, a MEXIY ABYMS €TO0
aTOMaMH KOBaJeHTHas HEMOJsIpHasl CBSI3b.

3aganmue 59.

Ilpouumatime 3adanue u oatime 060CHOBAHHBIU OMBEM.

VYkaxure, Kakoil U3 3JIeMeHTOB: (GTOp, cepa, XJOp, WojA, He oOpa3yeT COeITUHEHUS B
BBICIIEN CTETIEHU OKUCIIEHHS, PABHOW HOMEPY I'PYIIIIHI.

OtBer: @TOp 007a7a€T BBICOKOM AJIEKTPOOTPHUIATEIBHOCTBIO, M IPHU 3aBEPILICHUH
BHEIITHETO CJIOS MPOSIBIISIET BAJIGHTHOCTH |.

3ananue 60.

Ipouumatime mexcm u oatime pazéepHymviii 000CHOBAHHBI OMBEM

VYkaxkute (opMynry HW BaJCHTHOCTh Cepbl B THOCYNIbdar-woHe. Kakoe sBiIcHHE
00yclaBIuBaeT TaHHYIO BAJIEHTHOCTh?

Oteet: ®opmyna S203; B 1aHHOM HOHE W3-32 HETOJSIPHON KOBAJICHTHOM CBSI3M aTOMBI
cepbl posBIsIoT BasieHTHOCTH |l 1 V.

Temamuka pepepamos ora oyenxu xomnemenyuu OIIK-5 «Cnocoben k yuacmuio 8
npo6edeHUlU IKCNEPUMEHMATLHBIX UCCTIE008AHULL 8 NPOYECCUOHATLHOU OesIMETbHOCIUY.

OIIK-5.1. TIpoBoauT mabopaTopHbIe aHAIU3BI 0OPA3IIOB BOBI, PhIO U IPYrUX TUAPOOHOHTOB
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. I30Mepust KOMIUIEKCHBIX COCTMHEHUN.
. Kommniekcueie coequnenus 1o teopuu A.BepHepa.
. buonornueckas posb pagoHa.

. buonoruueckas posnp KobanbTa.

. MonuGzaen u ero 6uosornveckast poJib.
. buonoruueckas posib HUHKA.

. buosornueckas posup Kanus.

. buonoruueckas poab Maruusi.

. buosornueckas posib KajabLus.

10. KpeMHuii 1 ero Ouoioru4eckas poJb.
11. buonoruyeckas poJib a3o0ta.

12. buonoruueckas posib Gocdopa.

O 00 1N DN K~ W~

32 TunoBble 3a1aHUs ISl IPOMEKYTOYHOM aTTECTAIIMH

3.2.1. Bonpocsl K 5K3aMeny

®opmupyeMble KOMIIETEHIMH:

OIIK-1 CriocobeH penratb TUIOBBIE 3a/1a41 MPO(HECCHOHATLHON e TETLHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MaT€MaTUYECKHX, €CTECTBEHHOHAYUHBIX U 00LIeNnpodecCHOHAIBHBIX
JAUCHUIIIIMH ¢ TPUMCHCHUCM I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TEXHOJIOTHH.

OIIK-1.1. Mcnonp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLIMIUIMH JUIsl PELLEHUS
CTaHJapPTHBIX 3a/1a4 B 00J1aCTH BOAHBIX OMOPECYPCOB U aKBAKYIILTYpPbI

1. DOBuBaneHT. DKBUBaJEHTHas Macca. OKBHUBAJEHTHBIH 00BEM (IPHUBECTH MPUMEPHI). 3aKOH
9KBHMBAJICHTOB.

2. Ilpumepsl pacuera 3KBHUBAJIEHTa 3JEMEHTA, OKCUIA, OCHOBAHUS, KUCJIOTHI, COJU, OKHCIUTEI,
BOCCTAaHOBUTEIS.

3. Arperartnble coctosiHus. PactBopsl: [lonsiTHe, Teopus. PacTBOpbI HacklllleHHbIE, HEHACHIIIICHHBIE,
IIEPECHIIIECHHBIE.

4. CiocoObl BeIpa)XKE€HUS KOHLEHTPALUU PACTBOPOB.

5. Ocmoc. 3akoH Bant-I'odda. Posib ocMoca B OMOIOTHYECKUX SIBICHUSIX.

6. JlaBneHue napa pacTBOPUTEIS HaJl pacTBOPOM. 3aKoH Pyairs.

7. Kunienue u 3amep3aHue pacTBOPOB.

8. OTKIIOHEHHE TOBEIEHUS PACTBOPOB 3JIEKTPOIUTOB OT HEDIEKTPOIUTOB. I30TOHMYECKMIA
KO3 PHIIUEHT.

9. CnaGbie snektponuThl. CTENeHb TUCCOIUAITUN.

10. 3aBHUCHMOCTD CTENEHM TUCCOLUAINN CTa00T0 3JIEKTPOIUTA OT KOHIIEHTPAILMU PAcTBOpa. 3aKOH
pa36asnenus OcTBanbAaA.

11. PaBHOBecue B pacTBOpax ciaObIX 3JIEKTPOJUTOB. BiIusHUE OAHOMMEHHOTO U CBSI3BIBAIOLIETO
HOHOB.

12. AMdoTtepHbIe TUIPOKCUIBI C TOUYKU 3PEHUS TEOPHH JEKTPOITUTHUECKOMN THCCOMAIINU.

13. CunbHble 21eKTpoaUThl. AKTUBHAs KOHIIEHTpanus. FloHHas cuiia pacTBopa.

14. Tuccoumanus Boabl. MorHOE Tpon3Benenre Boasl. Bogopoaasiii mokazarens pH

15. I'maponus coneid. Ponb B )KMBOM OpraHu3Me.

16. CoBpeMeHHast MOJENb COCTOSIHUA dJeKTpoHa B atroMe. KBanToBbIe uncina. [Tpuanun [aynn.

17. Pacnpenenenue 31nekTpoHoB B atoMe. [Ipuniun XyHaa.

18. [leproauueckuii 3aKOH C TOYKH 3pEHUS CTPOCHHS aToMa. [[puYrHbBI TEPpUOJUYHOCTH.

19. s, p, d, f — onmemeHTHI, TONOXKEHHE B Mepuoarueckoil cucteme. OCHOBHBIE XMMUYECKHUE
CBOICTBA.

20. [Ipupoaa xumuueckoit csizu. Ee pa3HOBUIHOCTH U CBOMCTBA.
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21. OGMEeHHBIH U TOHOPHO-AKLETITOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSA3H.

22. KoBaneHnrtHas cBsi3b. Ee pa3HOBUIHOCTH U CBOMCTBA.

23. BajeHTHOCTh aTOMOB B CTAallMOHAPHOM M BO30YKICHHOM COCTOSHMAX. KpaTHOCTH CBS3H.
Curma-cBs3b ¥ U-CBS3b.

24. I'nbpuanzanus aToMHbIX opOuTaneil. [Ipumepsl. [IpocTpancTBeHHAs KOHDUTYpAITUS MOJIEKYI C
sp, sz, Sp3 — ruOpuaU3anKei (MpuMepsl).

25. Nonnas cBs3b. HeHanpaBieHHOCTh M HEHACHIIAEMOCTh MOHHOW CBsi3U. CBOMCTBA BELIECTB C
MOHHBIM THIIOM CBSI3H.

26. Buapl MEXXMOJIEKYIIPHOTO B3aUMOJEHCTBUS.

27. BonopoaHas CBsA3b, €€ OMOJIOTHYECKast POJIb.

OIIK-3 CrocobeH co3naBaTb M MOAJEPKUBATh O€30MACHBIE YCIOBUS BBIIOJIHEHUS
IIPOU3BOJICTBEHHBIX IPOLIECCOB.

OIIK-3.1 Co3pmaer Oe3omacHble YCJIOBUS TpYZAd, BBIABISET M YCTpaHsAeT NpoOJIeMbl,
Hapymaromye 6€301MacHOCTh BBIOJIHEHUS POU3BOACTBEHHBIX ITPOIIECCOB

OIIK-3.2  OOGecneunBaeT MpoBeACHHE  MNPOPUIAKTHUECKUX  MEPOIPHUATHH 1O
NPEIYIpPExKICHUIO TIPOU3BOJACTBEHHOTO TPaBMaTH3Ma U MPOQPeCcCHOHATBHBIX 3a00IeBaHNI

1. OcHOBHbBIE TEPMOJMHAMHYECKHE XAPAKTEPUCTUKU. 1-H, 2-i U 3-i 3aKOHBI XUMHUYECKOU
TEPMOJVUHAMUKHU.

2. Ouneprusa ['mb0ca. HanpaBieHHOCTh MNPOTEKaHMSI CAMOIIPOU3BOJBHBIX XHMHUECKUX
IIPOLIECCOB.

3. Tepmonunamuyeckuii 3akoH ['ecca. TeroBoi 3 et peakium.

4. CKopocTh XMMHUYECKOH peakluu. 3aKOH AEMCTBYIOMUX MacC (KHHETUYECKHIA).

S. 3aBUCUMOCTh CKOPOCTM XHMMMUYECKON peakluuu OT TemrepaTypsl. TemmepaTypHbIit
ko3 duuuent. [Ipasuno Baut-I'opda. Teopus akTuparum.

6. SABnenme katanuza. KartaimsaTopbl, NpuHUIMI JOeWCTBUSA. Teopus NEpexOqHOTO
COCTOSIHUS M 00pa30BaHUs aKTUBUPOBAHHBIX KOMIUIEKCOB. brokatann3aropsl.

7. XUMHYeCcKoe paBHOBECHE C TOUKHU 3peHUs TepMoiuHaMuku. KoHcTanTa paBHOBeECHSI.

8. Cwmenienne xumunueckoro pasHosecus. [Ipunnun Jle [larense.

9. OO011as XxapakTepuCTUKa MOATPYIIIBI FaJIOT€HOB.

10.  CnocoOsl momyyeHus rajgoreHoB. [Ipumenenue.

11.  BonoponHsle coenuHeHus rajioreHoB. CBoiCTBa, IPUMEHEHHE.

12. XnopHas Boja. [lonydenue, cBoiicTBa, NpUMEHEHHE.

13. XnopHas usBectb. [lonyyenue, CBOMCTBA, NPUMEHEHHE.

14.  Kucnoponcoaepxaiiie KHCIOThI TajJloTeHOB. V3MeHeHue MX CHIIbl U OKHUCIMTEIbHOM
criocoOHocTH. Conm KUCIopoacoaepKanux Kkuciaot. [I[pumenenne.

15.  OOmias xapakTepucTHKa MOJATPYIIIbI KUCIOPO/a.

16. Bona. ®uznueckne n XUMUYECKHE CBOKCTBA.

17. XpoMm. CrpoeHne aroMa. Bo3MoOHBIE cTeneHU OKHCIeHUs. KuCI0THO-OCHOBHBIE
cBoiicTBa. [Ipumenenue.

18.  OxuCIUTEeNbHO-BOCCTAHOBUTENILHBIE CBOMCTBA COEIMHEHUMH XpoMa C  Pa3IU4HOM
CTENEHbIO OKHCIIECHUSI.

19. AmpoteprocTs ruapokcuaa xpoma (I1I). XpoMuTsl, ©X BOCCTaHOBUTENbHBIE CBOMCTBA.
20.  XpomoBasi U IUXPOMOBAsI KUCIOTHI, HX COJIH, POJIb B OKHUCIIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaxkusx.

21. Mapranen. Ctpoenue aroma. Bo3MokHBIE CTENEHU OKHUCIEHHS. KHCIOTHO-OCHOBHBIE
CBOMCTBA.

22.  OKuCINTEIBHO-BOCCTAaHOBUTEJIbHBIE CBOMCTBA COEAMHEHUM MapraHia B 3aBUCUMOCTU OT
CTENIEHH OKUCIICHHUS.

23. [ToBenenne nepmMaHTaHaTa Kajius B pa3IuvHbIX cpeaax (mpumepsl). [Ipumenenue.
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OIIK-5 Cnoco0GeH K ydyaCTHIO B NPOBEIEHUHM SKCIEPUMEHTAJBHBIX HCCIEIOBAaHUNA B
npodeccHoHaIbHON AEATETHHOCTH.

OIIK-5.1. TIIpoBomut mnaGopaTopHble aHaIM3bl OOpa3lOB BOIBI, pPBIO W JIPYrUX
TUAPOOMOHTOB

1. Komnnekcusie coenunenus. Teopus Bepuepa. Ponib B )kUBOM opranusme.

2. Jucconuanusi KOMIUJIEKCHBIX coeAuHeHuN. KOHCTaHTa HECTOMKOCTH KOMILIEKCHBIX
HMOHOB.

3. XuMuueckasi CBA3b B KOMIUIEKCHBIX COCTMHEHUSIX (IPUMEPHI).

4. OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu. Bunst OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUMA.

5. BaxHeliline OKHUCIUTENM M BOCCTAHOBHUTENU. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTD.

6. CranpapTHble 3JIEKTpOAHBIE MOTEeHUMAIbl. HampaBieHue npoTeKaHUEe OKUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUMA.

7. CepoBonopos, nojiyueHue u cBoicta. CepoBOIOPOIHAS KUCIOTA. 1-1 U 2-1 KOHCTaHThI

quccouuanuu. Ponb B OKMCIUTENbHO-BOCCTAHOBUTENBHBIX Mporeccax. Coiau cepoBOAOPOIHON
KHUCIIOTHI.

8. Cepnas kucnora. Pojab B OKHCIUTENbHO-BOCCTAHOBUTENBHBIX Mporeccax. Coiu cepHo
kucaotel. [Ipumenenue.

9. CoenunHenus ceppl B creneHu okucieHus +4. Poinb B OKHCIUTENBHO-
BOCCTaHOBUTEJIBHBIX Mpoueccax (mpumepsl). Ilpumenenue.

10. OO01as XxapakTepuCTUKa MOATPYIIIBI a30Ta.

11. AmmMuak. [lonydyenne, XuMHYECKUE CBOWCTBA, IPUMEHEHUE.

12. A3oTHas kucioTa. XUMUYECKHUE CBOWCTBa. B3ammoneiictBue ¢ Meramuiamu. Hutpatsl.
OO6HapyxeHue.

13. A3sortucras xKuciota U ee coiu. Poib B OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.
IIpumeHeHue.

14.  buonoruueckas posib a3ota u Gocdopa. [Ipumenenue.

15,  Mpuuesk u ero coeauHeHus. OOHapyxkeHue. BiusHue Ha JKMBOM OpraHusm.
IIpumeHeHue.

16. OOmast XapakTepUCTHKa »3JIEMEHTOB TMOATPYNIbBI yriepoAa. BiusHue Ha >XKHUBOM
opranusm. [Ipumenenue.

17.  Kucnoponconepxamue coeuHeHus yriepoaa. Lluanusl.

18. Kpemnuii, ctpoenune atoma. BaxkHeilmme coequHeHns, UX CBOMCTBA, IPUMEHEHHUE.

19. O6mas xapakrepuctrka inemenToB I rpynms riaaBaoit noarpynmnsl. [Tpumenenue.

20.  Bop. Ctpoenue aroma, BaJIeHTHOCTh. BaxkHelmue coequaenus. [IpuMeHeHune.

21.  Amomunuii u ero coenuHenus. [lpumenenue.

22. OO61as xapakTepucTHUKa 3J1eMeHTOB InaBHoM noArpynmsl I rpynmer. [Ipumenenue.

23.  JKE&cTKOCTb BOJBI U CIIOCOOBI €€ YCTPAHEHUSI.

24. Illenounbie metamipl. M3MeHeHHE MOTEHIMAIa HOHW3aHMH. POJIb B OKHUCIMTEIBHO-
BOCCTaHOBHUTEJIBHBIX Mpolieccax. BaxkHeline coeuHenns, Onogorunueckast poiib, IpuMEHEHHeE.
25. OO61as xapakTepuCcTHKa TpUaabl )kese3a. Poib B )KMBOM OopraHusMe.

26. Keneso, crpoeHne aToMa, CTENIEHM OKUCIEHUs. VI3MEHEHHE CBONCTB COEOUHEHMM C

W3MEHEHHEM CTEIICHU OKHCIICHHS JKeae3a. Pob B JKHBOM OpraHnu3Me.

4., METOJIUYECKHUE MATEPHAJIBI, ONIPEJEJISIFOIUE ITPOLIETY PhI
OLIEHUBAHMSA 3HAHU, YMEHU 1 HABBIKOB
U OIIBITA JESTEJNBHOCTH, XAPAKTEPU3YIOIIUX DTAIbI
®OPMHUPOBAHUS KOMIETEHIIUA
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KDI/ITGDI/II/I OILICHMBAHUS 3HAHUM O6V‘-IaIOIJ_II/IXCSI IIpHU IIPOBCACHHNHN KOJIJIOKBHUYMA.

e OT™MeTKA «OTJMYHO» — OOYyYaroOmMHCS YETKO BBIPAXKAE€T CBOIO TOYKY 3pEHUS II0
paccMaTpUBaeMbIM BOIIPOCAM, IPUBO/IS COOTBETCTBYIOILUE IPUMEPBHI.

e OTMeTKa «XOPOILI0» — 00YJAIOIIUIACS TOMYCKAeT OTJCNIbHBIC TIOTPEIIHOCTH B OTBETE

e OTMeTKa «YyJA0BJIETBOPUTEILHO» — 00yJaromuiicss 0OHapy>KUBAET MPOOEINbI B 3HAHUIX
OCHOBHOT'O Y4€OHOT'O M1 HOPMaTHBHOT'O MaTepHara.

e OT™MeTKa «HEYJAOBJIETBOPUTEJIBHO» — OOydarouuiics OOHapyXUBaeT CYLIECTBEHHbIE
npo0Oensl B 3HAHMAX OCHOBHBIX IOJIOKEHUH AMCLUUIUIMHBI, HEYMEHHE C IOMOLIbIO
IpenoaaBaTesis NoJyYUTh IPAaBUIBHOE PELLIEHNE KOHKPETHOM MPAaKTUYECKON 3a/1a4H.

KDI/ITeDI/II/I OLICHHUBAHUA 3HAHUH 06an}0mnxcs1 IpHU IIPOBEACHUHY TCCTHUPOBAHUA

Pe3ynbraT TecTMpOBaHUWS OLIEHMBAETCSA IO MPOLEHTHOM IIKale OueHKU. Kaxaomy
oOyuJarolemycs MpeagaraeTcss KOMIUIEKT TeCTOBBIX 3aJJaHUN U3 5 BOIIPOCOB:
e OTMeTKa «OTJIHYHO» — 5 MPABUIIbHBIX OTBETOB.
e OTMeTKa «XOpPOIIO» — 4 TPaBUIIHLHBIX OTBETOB.
e OTMeTKA «y0BJIETBOPUTEJIBHO)» — 3 MIPAaBUIILHBIX OTBETA.
e OTMeTKa «HEYA0BJIETBOPUTEIbHO» — MEHEE 2 IIPABUIIBHBIX OTBETOB

Kpurepuu olieHuBaHMs 3HaHUN 00y4arOUIMXCsl IPU IPOBEPKE pedepaToB:

e OTMeTKa «OTJIMYHO» — 0003HaueHa npobiieMa 1 000CHOBaHA €€ aKTyalbHOCTb; ClIeJIaH
aHaJIM3 Pa3JIMYHBIX TOYEK 3pPEHHsS Ha pacCMaTpUBaEeMyl0 MpoOJeMy M JIOTHYHO H3JI0KEHa
cOOCTBEHHas1 TO3MIHSA; CHOPMYTUPOBAHBI BBIBOJBI, TEMa PACKPHITa IOJHOCTHIO, BBIICPIKaH
00BEM; coOII0/1eHBI TPEOOBaHNUS K BHEIIHEMY O(OPMIIEHUIO, OCHOBHBIE TpeOOBaHUs K pedepary
BBITTOJTHEHBI

e OTMeTKa «XOpPOLIO» — JONYIIEHbl HEAOYEThl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUU MaTepuaia; OTCYTCTBYET JIOTWYecKas IOCIeI0BaTENbHOCTh B CYXACHUSX; HE
BblIEp)KaH 00BEM pedepaTa; MUMEIOTCA YIYIIEHUS B OQOPMIIEHMM, UMEIOTCS CYIIECTBEHHbIE
OTCTYIUIEHUS OT TpeboBaHM K pedeprpoBaHuIo.

e OTMeTKa «yI0BJIETBOPUTEIbHO» — TE€Ma OCBEUICHA JIMIIb YacTUYHO; JONMYIIEHBI
¢dakTryeckue OMIMOKM B COJEep’KaHUU pedepaTa; OTCYTCTBYIOT BBIBOIBI, TeMa pedepara He
packpsiTa

e OTMeTKa «HEYI0BJETBOPHUTEIbHO» — OOHAPYKUBACTCS CYLIECTBEHHOE HEITOHUMAaHHE
npo0JieMbl UM pedepaT He MpeiCTaBIeH BOBCE.

Kpurepuu 3Hagnii 1pu OpoBEIEHUH DK3aMeEHa:

e OTMeTKa «OTJIHYHO» — BBHIMIOJHEHBI BCE BHJIBI Y4eOHOUH pabOTHI, MPeayCMOTPEHHBIE
yueOHbIM TiaHoM. OOydJaromuiics JTeMOHCTPUPYET COOTBETCTBHE 3HAHHM, YMEHUH, HABBIKOB
MPUBEICHHBIM B Ta0JIMIIAaX MOKAa3aTelsiM, ONEpUPYeT MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH,
HABBIKAMU, TPUMEHSET UX B CHTYAIUSX IMOBBIMIEHHOW cloXHOCTH. [Ipu 3TOM MOTyT OBITH
JOMYIICHBI HETOYHOCTH, 3aTPYAHCHHA IPU AHATUTHYCCKHUX OIICpaluiax, MEPEHOCC 3HAaHUU U
YMEHHI Ha HOBBIE, HECTAHJAPTHBIE CUTYAIIUU.

e OTMeTKa «XOpOWIO» — BBHINOJHEHBI BCe BUABI Y4eOHOH paboThl, MpPeayCMOTPEHHBIE
yueOHbIM TiaHoM. OOydJaromuiics TeMOHCTPUPYET COOTBETCTBHE 3HAHHM, YMEHUH, HABBIKOB
MPUBEICHHBIM B Ta0JIMIIAaX IOKAa3aTeNlsM, ONEepUpPYeT MPUOOpPETEHHBIMU 3HAHUSIMH, YMEHUSIMH,
HaBBIKAMH, TPUMEHSET WX B CTaHJAPTHBIX cuTyarusx. [Ipw 3ToM MOryT OBITH JOMYIIEHBI
HE3HAYUTeNbHbIEe OMIMOKH, HETOYHOCTH, 3aTPYyAHEHHUS TMpU aHAIUTUYECKUX OIeparusx,
IIEPEHOCE 3HAaHUW U YMEHUI Ha HOBBIC, HECTAHJAAPTHBIC CUTYALIVH.

e OTMeTKa «yJI0BJIETBOPUTEIbHO» — HE BBINOJHEH OJUH WiIM Ooyiee BUAOB y4eOHOM
paboThI, TPETYCMOTPEHHBIX Y4eOHBIM IIaHOM. OOydYaromuics TEeMOHCTPUPYET HEMOIHOE
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COOTBETCTBUE 3HAHWH, YyMEHUI, HaABHIKOB TPUBEACHHBIM B TaOIUIAX IOKa3aTeNsM,
JOTIYCKAlOTCS 3HAUUTENbHBIC OLIMOKH, MPOSIBISIETCS YAaCTMYHOE OTCYTCTBUE 3HAHUN, YMEHUH,
HaBBIKOB I10 PsIly TMOKa3arened, 00ydJaromMicsl UCIBITHIBACT 3HAYUTEIbHbIC 3aTPYIHCHHUS TPH
OTEpUPOBAHNH 3HAHUSMHU M YMEHUSIMU MPU UX [IEPEHOCE HA HOBBIE CUTYaLIUU.

e OT™MeTKa «HEY/I0BJETBOPUTEIbHO» — HE BBIIOJHEHbI BHIbl y4eOHOW pPabOTHI,
MPEeyCMOTPEHHbIE Y4YeOHbIM IUJIaHOM. JIEeMOHCTpUpPYeT HENOJHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HABBIKOB TPUBEACHHBIM B TaONUIAX IOKa3aTeNsM, JOIYCKAIOTCS 3HAYMTEIbHbIC
OIIMOKH, POSBIISIETCS OTCYTCTBHE 3HAHUM, YMEHUN, HABBIKOB MO OOJIbIIEMY psAy MOKa3aTeleH,
0Oy4aroluUiCs HCIBITHIBAET 3HAYMTENbHbIE 3aTPYAHEHUS IpPU OINEPUPOBAHUU 3HAHUSIMHU U
YMEHUSIMH TIPU X NIEPEHOCE Ha HOBBIE CUTYaLIUU.

5. AOCTYIIHOCTDb U KAYECTBO OBPA30OBAHUA J1JIs JIML C OB3

[Tpu HEOOXOIMMOCTH MHBAIMAM U JIULAM C OIPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IIPEAOCTABIIACTCA JOIOJHUTEIBHOE BPEM I IIOATOTOBKY OTBETA HA 3a4eTe.

[Tpu mpoBeneHUU TPOLEAYPHI OLEHUBAHUS PE3YJIHTaTOB OOYUEHUS WHBAJIHMIOB W JIHI[ C
OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3]I0POBbsI MOTYT HUCIOJIb30BAThCS COOCTBEHHbBIE TEXHUUECKUE
CpeICTBa.

[Tponienypa oueHUBaHUS pe3yabTaTOB OOyY€HHs] WHBAIMIOB M JMII C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 3JI0POBbsI 110 TUCIHMILIMHE NPEAyCMaTPUBAET MPEAOCTaBlIeHHe WH(POpMAINU B
dopmax, aanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS U BOCIPUATHS HH(POPMALIUU:

— B IIe4aTHOU (popme yBeTHMUEHHBIM HIpUPTOM,

JIS1 JIAL C HAPYILIEHUSIMU 3PCHHUS:
A H Pyl p — B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

— B 1eyaTtHo# (opme,

JIS1 JIAL C HAPYIIEHUSIMU CITyXa!
/A b Pyl yx — B (hopMe JIEKTPOHHOT'O TOKYMEHTA.

Jnst muu ¢ HapyleHUussMU OIOPHO- — B IiedaTHoOM (opme, annapara:
JIBUTATEJBHOTO armapara — B (hopMe DIIEKTPOHHOTO TOKYMEHTA.

[Tpu mpoBeneHUN MpoLEAypbl OLEHUBAHUS PE3YNbTATOB OOYyUeHHs] MHBAIMIOB U JIMII C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI 10 JUCHUIUIMHE OOECIIEUMBACT BBITOJHEHHE
CJICAYIOIIMX JAONOIHUTENbHBIX TPeOOBAaHHI B 3aBUCUMOCTH OT MHIMBUAYAIBHBIX OCOOCHHOCTEH,
0o0ydJaronuxcs:

a) MHCTPYKLIHSA MO MOPSAKY MHPOBEIEHHUs INpOLEAypbl OLEHHWBAaHUS INPENIOCTaBIsETCS B
noctynHoi ¢popme (YCTHO, B TUCBMEHHOU (hopme);

0) noctymHas ¢opMa MpeOCTaBICHUS 3a/laHUi OIEHOYHBIX CPEACTB (B meuaTHOU dopme,
B Me4YaTHON ¢opMe yBeIWYeHHbIM HIPpU(PTOM, B (POpME BIEKTPOHHOTO JTOKYMEHTA, 3aJaHHs
3aYUTHIBAIOTCS MIPETIOIaBaTeNEM);

B) JOCTyINHas (opMma IpeloCTaBIEeHUsI OTBETOB Ha 33/1aHus (MMCbMEHHO Ha Oymare, Habop
OTBETOB Ha KOMITBIOTEPE, YCTHO).

[Tpr HEOOXOTUMOCTH TSl OOYJAOIINXCSl C OTPAaHUICHHBIMU BO3MOXKHOCTSIMHU 3/I0pPOBBS U
UHBAJIUIOB TMpolelypa OLEHUBAaHHUA pe3yiIbTaTOB OOY4YEHHs IO JUCIHHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[TpoBenenue mpoueaypbl OILEHUBAHUS PE3yJbTaTOB OOYYEHHMS WHBAIMJIOB U JIHI[ C
OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS JIOITYCKAETCSI C MCIIOJIb30BAaHMEM JTHCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI.
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Yposens Boicuiero oopazosanusi BAKAJIABPUAT
Hanpasisienue noarorosku 35.03.08 Boanbie Ouopecypcbl 1 aKBaKyJIbTypa
IIpoguns Boausie 6Mopecypchbl M aKBaKyJbTypa
®opma 00yueHHsI OUHAS

Lean ocBoeHHs] TMCUMIUIMHBI: JaTh CTYyJCHTaM 3HaHU, Kacaromuecs GOPMHUPOBAHHS LETBHOTO
HAYYHOTO MHPOBO33PEHHs], BKIIOYAIOUIETO HEOPTaHMYECKYI0 XHMHUIO KaK HEOThEMJIEMYIO YacTb
KyJIbTYpbl, a TakKe MNpUOOpPETeHHE HAaBBIKOB HCIIONb30BAaHMA HEOPraHWYEeCKOH XUMHU B
npodecCHOHANBHON AEATENbHOCTH.

Mecto agucoumiauHbl B y4yeonom muane: b.1.B.05, nmucumnnmua wactu, ¢opmupyemoit
y4acTHHUKaMH 00pa30BaTeNIbHBIX OTHOLIEHUH, OCBauBaeTcs B 1-M cemecTpe.

TpeGoBanusi K Ppe3yJbTaTaM OCBOEHUS] IMCUMIVIMHBI: HW3yYCHHE AWUCLUIUIMHBL JOJDKHO
chopmuposath cieayronue kommnerennuu: OIMK-1, OIIK-3, OIIK-5

OIIK-1 CnocobeH pelaTh THIIOBbIC 33a4d MPOGECCHOHAIBHOM IeATEeIPHOCTH Ha OCHOBE 3HAHUIMA
OCHOBHBIX 3aKOHOB MaT€MaTHYECKHX, €CTECTBEHHOHAYYHBIX M 00IEenpo(ecCHOHANbHBIX AUCLUIIIMH C
IpUMEHEHUEM HH(POPMAIIOHHO-KOMMYHHUKALOHHBIX TEXHOJIOTHHA:

OIIK-1.1. Hcnonb3yeT OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX ITUCHUIUIMH JUISI PEIICHUS
CTaHIAPTHBIX 337124 B 00JIACTH BOJHBIX OMOPECYPCOB U aKBaKyJIbTYPHI.

OIIK-3 CrocobeHn co3maBaTh W TMOAJAEPXKUBATH  OE30MACHBIC  YCJIOBUS  BEBITIOJHEHHS
MIPOM3BOACTBEHHBIX TPOIIECCOB:

OIIK-3.1. Co3aaer Oe30omacHble YCIOBHS TPY/A, BBIABISCT U YCTPAHSIECT MPOOJISMbI, HApyIIIAIOIIUE
0e30I1acHOCTh BBIIIOJIHEHUS! TPOU3BOICTBEHHBIX IIPOLIECCOB.

OIIK-3.2. ObecnieunBaer MpoBeAeHUE NPOPHIAKTHYCCKHX MEPONPHUITHH MO MPEemyNnpesKACHUIO
MPOM3BOJCTBEHHOTO TPaBMaTH3Ma U MPOo(ecCHOHATBHBIX 3a00JICBaHNH.

OIIK-5 CpnocoGeH K y4acTHIO B TPOBEJCHWM OKCIIEPUMEHTAJIBHBIX HCCIEIOBAaHUN B
npodecCHOHAIBHON e TebHOCTH:

OIIK-5.1. [IpoBoauT 1abopaTopHbIE aHAIN3EI 00PA3IIOB BOABI, PBIO M IPYTrUX THAPOOHOHTOB.

Kpartkoe copep:kanue aucuuimiuubl: OnpespeneHde NpeaMeTa XUMHUH, COAEPKaHWE, LETH U
3agaun Kypca. OCHOBHBIE 3aKOHBI M TIOHATUS XUMHH. COBpEMEHHOE TPEeCTaBICHHE O CTPOSHUH aToMa C
TOYKHM 3pEHHS KBAHTOBOW TeopuH. buonormueckoe 3HaYeHHE OCMOTHYECKOTO MAaBieHus. Teopus
JNIEKTPOJIMTHYECKON acconuanuu  Appenunyca. CBoiicTBa pacTBOPOB  3JEKTPOiMTOB. CHIIbHBIE
3JIEKTPOJIUTEL. AKTUBHOCTh, HOHHAS CHJIa pacTBOpa. YpaBHeHue [(eOas-Xrokkens. Cnadble 3JIEKTPOJIUTHI,
CTEeNeHb M KOHCTaHTa Jucconuanuu. 3akoH pazbamienuss OcrtBanpaa. Jucconuanus Boasl. MoHHOE
npousBelleHHe BOAbI. BOJOpPOAHBIH M T'HIPOKCHWIBHBIA TMOKa3arend. Poiab KOHLEHTpalWd HOHOB
BOJIOpOJa B OHOJOTMYECKUMX oOpraHu3Max. [mapomuns coneidl. CTemeHb M KOHCTAHTa THAPONN3A, UX
B3aWMOCBSI3b, BIIMSHUE HAa HUX DPa3JIMYHBIX (PakTopoB. BydepHbie cucrtembl, X coctaB. MexaHU3M
Oydepnoro naeiictBus. Bomopomusiii mokazatens u OydepHas €mkocTh OydepHBIX pacTBOpoB. Poib
OydepHBIX cucTeM B OMOJOTHUECKHX TMpoleccax. BakHeiline OKHCIUTENd W BOCCTaHOBHTEIH.
OKHCINTETHFHO-BOCCTAHOBUTENbHOE paBHOBecHe. CTaHAAPTHBIA OKHCIUTENHHO-BOCCTAHOBUTEIHHBIN
noteHMan. KOHCTaHTBl yCTOMYMBOCTM, KOHCTaHThI HECTOHMKOCTH. MakTophl, BIMSIOIIME HaA
YCTOMYHMBOCTh KOMILJIEKCHBIX COEAMHEHUI B pacTBOpax. XeNaTbl, BHYTPUKOMIUJIEKCHBIE COCIUHEHHS.
Makponuknudeckuii 3¢ ¢exT, 3apsn KoMmIuiekcooOpazoBatens. CHEKTPOXMMHYECKUI psiji JIMTaH[OB,
JHEPTrUs CTA0UIIU3AIINY.

XHUMHSL S-3JIEMEHTOB. XHUMHUS p-yieMeHToB: 3ieMeHThl II[A-, anmements! [VA-nmoarpynmsi,
JIeMEHTHl VA-NOArpyninsl, 3eMeHThl VIA-TIOArpyNIibl, CeJIeH KaKk MUKPORJIEMEHT B MUTAHUM YEJIOBEKA
Y KUBOTHBIX, 3JIeMeHTHI VIIA-mmoarpymmesr.

XuMust OMOTeHHBIX d-37IEMEHTOB.

O0mas Tpy10eMKOCTh TUCHUILIUHBL: 3 3aueTHBIC eauHUIIB! (108 gacon).
HToroBblii KOHTPOJIL MO AMCIHUTIJIMHE: YK3aMCH



