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1. IIEJIA 11 3AJTAYY AUCITUTLIAHEI

OcHoBHas wmeanb ydeOHOM mucnmumHel "Heopranwdeckas XuMmus' COCTOHT B
NpHOOPETEHNH HABBIKOB HCIIOJB30BAHHAA HeEOpraHMYeckoi xuMum B HpodeccHOHATBbHOMH
JeATENbHOCTH; OOYyYEeHHH CTYIEHTOB aHAIM3MPOBATH YCJIOBHA XUMHYECKWX 3a/ad, BEIOHparh
METOJbI pPEIICHUS M IIPOBOJAUTH AHANHM3 IIONYYEHHBIX pPE3YyJbTaTOB, Pa3BHTHM JIOTMYECKOTO
MBIIUICHAS CTYJCHTOB, UTO HA MPaKTUKE IMOMOXXET HM aHAIM3UPOBATh TEKYINYIO CHUTYaIlMIO,
MPOTHO3UPOBATh pa3BUTHE JaNbHEHIMMX COOBITHI W NpPHHAMAaTh IPABHIIBHBIC DEUICHHS, B
(GbopMHpOBaHUH LEFHOTO HAYYHOI'O MHPOBO33PEHHS, BKIIFOYAIOIIET0 HEOPraHMYECKYI0 XHMHIO
KaK HEOTHEMIIEMYIO 9acTh KYJIbTYPHIL.

TpeGoBaHusA K YPOBHIO OCBOE€HUSA Y4eOHOU IPOrpaMMEl.

JUi ZOCTIOKEHHA ITOCTaBICHHOM eI He00X0/IMMO PEIIHTE CICAYIOIIHE 3aayn:

4) HU3yYeHUE OCHOBHBIX NPHHIHIIOB COBPEMEHHOH HOMEHKIATYPEl HEOPraHHYEeCKHX
COCTHHCHUI;

0) u3yueHNe OCHOBHEIX KaTerOpuil U 3aKOHOB HEOPraHNYECKOH XUMUH;

B) H3y4YCHHE OCHOBHBIX CBOMCTB XHMHYECKHX OJIEMEHTOB H HX COEJUHEHMH
HEOPTraHHJIECKOM MPUPOIEL, a TAKKE CBSI3b C OHONIOTHYECKOM POTBIO H IPUMEHEHHEM;

r) mpuoOpeTeHNe HAaBLIKOB IIPOBENEHMS XHMHYECKHX 3KCIEPHMEHTOB M PEaKIiyii, B TOM
quce, JUIs MACHTU(UKANY HEOPraHWHYeCKUX BEIIESCTB, HCIOJIB3YEMBIX B Ka4€CTBE IIPENapaToB
[IpY UCCHIEIOBAHUH.

2. IEPEYEHD IVIAHUPYEMBIX PE3VIIBTATOB OCBOEHHMA 110
JUCIHUIIMHE (MOAYJII0), COOTHECEHHBLIX C INTAHUPYEMBIMH
PE3YJIBTATAMY OCBOEHMSA OBPA3OBATEJILHON ITPOI'PAMMBI

Komnerenumu ody4aromerocsi, jopMupyemsblie B pe3yabTaTe 0CBOCHHS NTHCIMILIMHBI

V3ydeHre IUCIMIUIAHEI JOJDKHO cOpPMHUPOBATh CIEAYIOMNE KOMIETCHIMH:

A) O6menpodeccnonansubie komnerennuu (OIIK):

OIIK-2 CnocobeH mpUMEHATh IPUHIMIE! CTPYKTYPHO-GYHKIHOHANEHOH OpraHH3alluy,
HCIIONB30BaTh (HU3HOTOTHYECKHE, IIMTOOTHIECKHe, OHoXUMUYecKue, OHOMU3HIECKHE METOEI
aHANH3a U1 OLCHKH M KOPPEKIMHM COCTOSHHS JKUBBIX OOBCKTOB M MOHHUTOPHMHIA CPEIBI MX
oOnTanus,

OIIK-2.1 mpuMeHseT IPHHIMIIEL CTPYKTYPHO-bYHKIMOHAIBHOM OpraHu3aldy 11l
H3ydeHUs OHONOTHIECKHX 0OBEKTOB H OLICHKH COCTOSHHS KMBBIX CHCTEM

OIlK-2.2  ucmonme3yeT  (GH3HOJOTHYECKHE,  IIMTOJOTHYECKHE, OHOXMMHYECKHE,
OuoU3NYECKAE METOABI aHANM3a UL MOHHTOPMHTa M KOPPEKIMH CpeJbl OOMTAaHHs XXHBBIX
00BeKTOB

OIIK-6 CrocoGeH HCIOIB30BaTh B IMPodeCCHOHATBHOR NesATeNbHOCTH OCHOBHEIE 3aKOHBI
¢H3MKK, XAMWH, HAYK O 3emie U OHOJIOTHH, IPHEMEHATh METOABI MaTEMAaTHIeCKOro aHaIM3a 1
MOJENMPOBAHHKS, TEOPETHUCCKUX H IKCIEPHMEHTAIBHBIX HCCIENOBaHUi, IpHOOPETaTh HOBBIE
MaTeMaTH4ecKHe U eCTECTBEHHOHAYYHBIC 3HAHUS, UCIONB3Ys COBPEMEHHBIE 00pa3soBaTeNbLHEIE H
nHGOPMAIMOHHEIE TEXHONIOTHH;

OIIK-6.1 UcnonssyeT B mpodheCCHOHANBHON JEATEIBHOCTH OCHOBHBIE 3aKOHBI (DH3MKH,
XHMMHH, HayK 0 3eMiie 1 O1osIoruu

OIIK-6.2 IIpumeHseT METOABI MATEMATHUYECKOIO aHAIM3a M MOJICIHPOBAHHS,
TEOPETHYECKHX H YKCIEPUMEHTATIBHEBIX UCCIECAOBAHUH

OIIK-6.3 ciocobeH nproOpeTaTh HOBBIE MATEMAaTHIECKHE H €CTECTBEHHOHAYYHEIC 3HAHHS,
ACIIONB3Ys COBpEeMEHHBIE 0Gpa3oBarebHble U HHPOPMAMOHHEIE TEXHOIOIHH



3. MECTO )J,'I/ICIII/IIUII(IHBI B CTPYKTYPE OIIOII
Jucpmmaa 51.0.9.1 Heopranmaeckass XuMHA SBISETCS JUCHMILIMHON 6a3oBoil JacTH
denepansHOro rocyxapcTBeHHOro 06pa3oBaTeIbHOrO CTaHAApTa IO HAPAaBICHUIO MOArOTOBKH
06.03.01 Buonorns, npoduns [eHeTHKa XUBOTHBIX, KBaMH(HKaNua (CTENEeHb) BHITYCKHUKA —
"OakanaBp".
OcgranBaercd B 1 ceMectpe.
JlanHas AUCIHIUIAHA OTHOCATCS K IHKITY €CTeCTBEHHOHAYYHBIX JHCLMILIHH.

4. OFBEM JUCHUILIAHBI “HEOPTAHUYECKAS XUMUSL”
O6pem aucnumnabl “ Heopranugeckas xuMusn” i 04Hoii popMel 00ydenus

CemecTpnl
Bup yuedHoii paboTsl Bcero yacoB 1

AyauTOpHBIE 3aHATHSA (BCEro) 68 68
B ToM umcie:
Jlexnuu, B TOM YKCJIC HHTEPAKTHUBHBIE (JOPMEI 34 34
ITpaktrueckue 3aHaTus (I113), U3 HuX: 34 34
IlpakTHYeckas NOATOTOBKA 6 6
CamocronrteabHas paboTa (Bcero) 76 76
KonTpoms 29 29
Buji IpOMEXYTOUHOM arTecTalHy (3a4eT, IK3aMeH) Ix3amen — 1 Ix3amen - 1
OGmas TPyA0eMKOCTh Jachl / 3aUE€THBIC €IHHHI{EI 144/4 144/4
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6. IEPEYEHb YYEFHO-METOAUYECKOI'O OBECTIEUEHMSA JIJI5A
CAMOCTOSTEJBHOU PABOTHI OBYYAIOIIUXCA IO TUCITUILINHE

6.1. MeToauJeckue yKa3aHusl Ik CAMOCTOATEILHOMH padoThI
1.Pabouas Terpamb IO HEOPTAHMIECKON H aHAIUTHYECKOH XHMHH: y4uel.-MeTol. mocobue s
crynentoB 1 kypca dax. Ber. MeA. W Ber.-caH. (ak., On1 (ax. BET. MeA. OYHO-3209HOH
(Beuepreit) popmer 06yuenus / A. H. Baprimes [u ap.] ; CIIGIABM. - 4-e u3z., nepepab. u o1,
- Canxkr-Tletep6ypr : CII6GFABM, 2017. - 112 c. - URL: https:/clck.u/VWMS86 (zmara
obpamenus: 17.04.2024). - Pexxum moctyma: Iis aBTopu3. mosb3osateneii Ob CIIOIYBM. —
Texcr: 3MeKTPOHHBIHA.

6.2. JIutepaTypa A8 caMOCTOATEILHOH padoThI
1. AHanuTHYecKas XuUMHA : yueb.-Merox. nmocobue amd cryn. 1 xkypca ®BM, BC3, BOK, BEPrA
/ coct. T. II. JIynko [u ap.]; CIIGTABM. - CII6. : U3n-Bo CII6I'ABM, 2016. -39 c. -
KomuecTBo — 200.
2. AHanMuTHYECKas XUMHS : yaeOHO-MeToIudecKoe mocobue i cryneHToB I kypca ®BM, BCO,
BAK, BEPuA / coct. T. I JIymko [1 mp.]; CIIGIABM. - Carxt-Iletep6ypr :CII6I" ABM, 2016. -
39 c.- URL: https://clck.ru/R6xPh (nata o6pamenus: 02.05.24). - PexxuMm gocTyna: s
asTopm3. noib3osateneit b CIIGI'YBM. — Tekct: 3neKTpOHHBIIH

7. IEPEYEHb OCHOBHOM U JOIIOJHUTEJIbHOMN JIUTEPATYPBI,
HEOBXOJIUMOM JJI1 OCBOEHHS JUCUUILINHBI

a) OCHOBHASI JIHTEpPaTypa:
1.Capraes, I1. M. Heoprauuueckas xumus : yue6Hoe nmoco6ue / I1. M. Capraes. — 2-¢ u3f,,
ucnp. u poi. — Caukr-TlerepGypr : Jlans, 2013. — 384 ¢. — ISBN 978-5-8114-1455-0. —
Texcr : anekTpoHHsIi // JIaub : aNekTpoHHO-0nbmoreyras cucreMa. — URL:
https://e.lanbook.com/book/36999 (mata obpamenus: 17.04.2024). — Pexum goctyma: ans
aBTOpPH3. IIOJIB30BaTENEH. — TEKCT: 3IEKTPOHHEIHA.

2..AxmertoB, H. C. O6mas u Heopranuyeckas xumus : yaeouuk / H. C. Axmeros. — 8-e u3,,
crep. — Canxt-IletepOypr : Jlans, 2014. — 752 c¢. — ISBN 978-5-8114-1710-0. — Texcer :
3JIEKTPOHHEL! // JIaHk : 31ekTpoHHO-6ubnuoTeunas cucrema. — URL:
https://e.lanbook.com/book/50684 (nata obpamenus: 17.04.2024). — Pexum gocryna: [uis
aBTopu3. [lone3oBareneit:— TeKCT: JMEKTPOHHBIH.

0) momoJIHHTENLHASA JUTEPATYypa:

1. Axmero, H.C. JlaGopaTopHele ¥ CeMHHApCKUe 3aHATHS @O ofmed u
HEOPraHMIECKOH XuMHuM [DeKTpoHHEIA pecypc]: yue6. mocobue / H. C. Axmeros, M. K.
AsmsoBa, JI. W. Bagerruna. - 6-e usma., crep. - CII6 : Jlamp, 2014. - 368 c. Pexum
nocryma: http://e.lanbook.com/books/element.php?pll_id=50685. Komugecteo — 0 .Vueb.
nocobue. Jocryn m3 DBC "Jlamn". (mata mocryma: 17.04.2024).— Pexum mocryma: s
aBropus. [lons3oBaTeneii:— TeKCT: 3MEKTPOHHBIA.

8. IEPEYEHL PECYPCOB HH®OPMAIMOHHO-TEJEKOMMYHHUKATIMOHHOMN
CETH MHTEPHET» HEOEXOJAUMABIE JUISI OCBOEHHA JHCIUILINHBI

JIns IIOATOTOBKA K NPAKTUYECKUM 3aHATHSIM ¥ BBIOTHEHHS CAMOCTOATENBHON paboThl
CTY/ICHTBI MOTYT HCIIOJIb30BaTh cieayromue UHTepHeT-pecypebt:

1. www. €. lanbook.com — 31eKTpoHHas Bepcus ocHOBHOro ydebHuka (Capraes I1. M.
Heoprasudeckas Xumus. / 2-¢ usganue, ucnp. u gomons. — CII6.: Jlass, 2013. - 384 ¢.)

2. www.vet.purdue.edu

3. Meduniver.com — MequuaCKIil HHGOPMAMOHHBIN CalT

4. www.mgavm.ru — upopManuorusni calit MI'”ABMub

5. www.vetmed. Edu



6. www.zoology.wisc.edu

JIEKTPOHHO-0HOIHOTEYHEBIE CHCTEMBI:
IBC «CIIFI'YBM»
OBC «U3natenbereo «JIaHby
OBbC «KOHCYIBTAHT CTY/IEHTA
CrpaBouno-npasopas cucreMa «KoncynsrantIlmocy
YHuBepcHTeTCKas HH(opManmonHas cucteMa «POCCH Sy
IlomHoTekcToBas 6asa namubx POLPRED.COM
Hayunas snextponnas 6ubmaorexa ELIBRARY.RU
Poccuiickas nayunas CeTs
OnekTpoHHO-6ubIHoTeHas cucteMa I0lib
10. basa j1aHHBIX MeXIYHAPOIHBIX MHIEKCOB HAY4YHOrO ruTHpoBanus Web of Science
11. ITonHOTEKCTOBas MEXAUCHMIUIMHAPHAs 6a3a NAaHHBIX [O CEeIbCKOXO3SMCTBEHHBIM H
sKonorrveckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE
12. DnexTpoHHEIE KHHUTH M3/1aTeNbCTBA «IIpocniext Hayxu»
http://prospektnauki.ru/ebooks/
13. Komrexuus «Cenbckoe xo3siicTBo. Berepunapus» m3narenscta  «KBagpoy
http://www.iprbookshop.ru/586.html
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9. METOIHYECKHE YKA3AHUS JJIS1 OBYYAIOIIIUXCS 10 OCBOEHUIO
ANCIUAITJINHBI

Mertonudeckne peKOMEHJAMH IS CTYAEHTOB — 5TO KOMIUIEKC pPEKOMEHIOAuuil u
PasbACHEHUH, IO3BOJLIOMIMX CTYACHTY ONTHMAIBHEIM 00pas’oM OpraHH30BaTh IPOIIECC
H3YYCHUS NAHHON THCITHILIMHEL
Coneprxanue METOAUIECKHUX PEKOMEHIAIHI, KaK IIPAaBHIIO, MOKET BKIFOUATD:

* CoBerbl M0 IUIAHHPOBAHMIO M OPraHM3AlMM BPEMEHH, HEOGXOAMMOTO HA H3yUeHHE
AECIUILTHHBL  ONHCaHHe NOCIENOBATENBPHOCTH IEHCTBHH CTYHEHTAa, MIIM «CICHApHil
H3Yy4YEHUS AUCITUILTHHED).

YTpeHHee BpeMs SBIAETCA CaMBIM ILIOAOTBOPHEIM Al yueGHOM paboTe (¢ 8-14 wacos),
3ateM nocneobenennoe Bpems (c16-19 uyacoB) u Beuepuee Bpems (¢ 20-24 gaco). Camsiit
TPYIOHBIH MaTepHall PEKOMEHIYeTCd K H3yYeHHIO B Hadale KaXIOr0 BPEMEHHOTO HHTEpBAla
nocne orasxa. Yepes 1.5 waca paGoTsr Heo6xomum nepepsB (10-15 muHYyT), depes 4 daca
PaboTEI HEpephIB NOMKEH COCTaBIATh 1 wac. YacToio HaydHOM OpraHM3anuH TPyHa ABIAETCA
OBJIaJICHHE TEXHUKOM YMCTBEHHOTO TPy/Ja. B HopMe CTyIeHT JOIDKEH YAENSTh YYeHHIO 0KoJio 10
4acoB B JIeHE (6 4acoB B By3e, 4 yaca — 1oMa).

® Pexomenpanun o paGote Haj JIEKUMOHHEIM MATEPHATIOM

ITpu nOArOTOBKE K JIEKIHA CTYACHTY PEKOMEHIYETC:

1) mpocMOTpeTh 3amHCH MpeAIECTBYIOLIEH JISKIMM ¥ BOCCTAHOBUThL B IIAMSTH paHee
H3Y4YEHHBIH MaTepHal;

2) mone3Ho NPOCMOTPETH H NPEACTOAIHI MaTepuan 6y aymeit JIeKIuu;

3) ecu 3a7aHa CaMOCTOATENBHAA IPOPaGOTKA OTAENBHBIX (ParMEHTOB TEMBI IIPOILION
JIEKIHH, TO €¢ HaJI0 BHIIIOJIHUTH He OTKJIa/IbIBas,

4) ICUXOJIOTHYECKU HACTPOUTHCH Ha JIEKIHIO,

Jra paboTa BKIIOYAeT JBa OCHOBHBIX JTala: KOHCIIEKTHPOBAHHE JIEKIMH H
MOCIENYIONIYIO paboTy HaJ JIEKIIHOHHEIM MaTEPUAIIOM.



Ilonm KOHCTIEKTHPOBAHWEM IIOPa3yMeBAIOT COCTABIICHHE KOHCIIEKTa, T.€. KpPaTKoro
IMCEMEHHOTO H3JIOKEHH COMEpKaHUS 4ero-Tubo (YCTHOrO BBICTYIUIEHHMS — PEUH, JICKIMH,
JOKJIAJIa | T.II. KIIM IIACEMEHHOTO HCTOYHHMKA — JOKYMEHTA, CTaThH, KHATU M T.IL).

Meromuka paboTHl NP KOHCOCKTHPOBAHHM YCTHBIX BBICTYIUICHHN 3HAYHTENHHO
OTJINYAETCS OT METOAUKH PaOOTHI IIPH KOHCIEKTHPOBAHKHH ICHMEHHBIX HCTOYHHKOB.

KoHcHeKTHpysl MHCbMEHHBIC NCTOYHHKH, CTYACHT HMEET BO3MOXHOCTh HEOJHOKDATHO
IpOYMTaTh HYKHBIH OTPHIBOK TEKCTa, MOPa3MBICIMTH HaJ HAM, BHUICTHTH OCHOBHBIC MBICIIH
aBTOpa, KpaTKo CHOPMYIMpOBarh HX, a 3aTeM 3amucaTh. 1Ipn HeOOXOZMMOCTH OH MOXET
OTMETHTh U CBOE OTHOIIEHHE K 5ToM Touke 3penms. Ciymas e JEKIHIO, CTyAEHT GOJNBIIYIO
YacTh KOMIUIEKCA YKa3aHHBIX BHILE paGoT JOIDKEH OTKIAAbIBATH HA APYroe BpeMsd, CTPEMACH
ACIOJE30BATh KAXIYI0 MUHYTY Ha 3aIliCh JIEKIMH, 4 HE HA ee OCMBICTICHHE — JUIA 3TOT0 YXKE He
ocTaeTcss BPeMEHH. I103TOMy TP KOHCIEKTHPOBAHMM JIEKIMHM PEKOMEHIYeTCS Ha KaxIoH
CTpaHHIE OTAEIATE HOJIS JUIA IOCTIEAYIONEX 3aHce B JONOIHEHAE K KOHCIIEKTY.

3anmcaB JNEKIHIO WM COCTAaBHB €€ KOHCIEKT, He CIeAyeT OCTaBIATh paboTy Hax
JEKIIMOHHBIM MAaTepHaIoM /0 Hadala IOATOTOBKH K 3a4eTy. HyxHO mpojemarh Kak MOXHO
paHbIe Ty paGoTy, KOTOpas COIPOBOXIAET KOHCIEKTHPOBAHHE MUCBMEHHBIX HCTOMHHMKOB H
KOTOPYIO HE YAAIOCH CHENATh BO BPeMs 3allUCH JIEKIIUH, - IPOICCTE CBOH 3allkCH, pacimidpoBas
OTJENBbHBIE COKPALIEHHs, TPOAHAA3UPOBATE TEKCT, YCTAHOBHUTD JIOTHYCCKHE CBA3M MEXIY €ro
3NEMEHTAaMH, B PAJE ClyYaes MOKa3aTh HX IPaQUUECKH, BBIICINTH ITIABHBIC MBICIH, OTMETHTh
BOHpOCH], TpeGylOIMe IOMONHHTENbHOH 00paboTKHM, B  YaCTHOCTH, KOHCYIbTallHH
MIpenoAaBaTels. :

Ipu paGoTe Ha TEKCTOM JIEKIUH CTYASHTY HeoGX0miMo oGpaThTs 0coboe BHHMaHVe Ha
npoGIeMHEIE BOIPOCH], IOCTABICHHEIE NPEOJABATEIEM IPH YTCHHM JICKUMH, a4 TakKe Ha €ro
3aJ[aHus ¥ PEeKOMEHALUH.

Jlns KaKOoH JIEKIHH, MpaKTMYECKOro 3aHATHA M NnabopaTopHO# pabGOTHI IPHBOIATCA
HOMEp, TeMa, IepedeHb pacCMaTPHBAEMEIX BONPOCOB, o0beM B FacaXx W CCBUIKM Ha
peKoMeHAyeMyto nuTeparypy. s 3aHATHH, IPOBOJUMEIX B HHTEPAKTHBHEIX ¢dopmax, TOIDKHA
yKa3bIBATHCS UX OpraHW3alMoHHas GopMa: KOMIBIOTEpHAsd CHMYILAIMSA, AEO0Bas MM PoJicBad
urpa, pa30op KOHKPETHOH CUTyalHuH | T.J.

»  PexoMeHIAIMH IO ITOJTOTOBKE K NPAKTUYECKUM 3aHATHAM

[TpakTuyeckue (CEMHHAPCKHE) 3aHATHS COCTABIIAIOT BAXHYIO JacTh npodeccHoHANLHOM
TIOJITOTOBKY CTYHEeHTOB. OCHOBHAS IEJh POBEACHHUS NPAKTHUECKUX (CEMUHAPCKHX) 3aHATHH -
dopMHpOBaHKe Y CTYAEHTOB aHAIMMTHYECKOIO, TBOPYECKOr0 MBIILICHHA MyTeM npHOOpeTeHNs
IpaKTUYeCKHAX HABBIKOB. Tak € IpakTHYECKHe 3aHATHA IMPOBOIATCA C ICIBIO yriyOleHus u
3aKpeIUICHYs 3HAHMi, MOJYYEHHEX HA JEKINIX H B IPONECCe CaMOCTOATENbHOH paboTEI HAX
HOPMATHBHEIMM JOKyMeHTamy, y4eGHOH H HaydHoH jmreparypod. Ilpum nomroroBke K
NPaKTHYECKOMY 3aHATHIO UL CTYJCHTOB HEOOXOIUMO M3YIHTh HIIM IIOBTOPHTE TEOpeTHUCCKUH
MaTepHall 10 3aJaHHOH TEME. .

IIpu NOAFOTOBKE K IPAKTHIECKOMY 3aHATHIO CTY/ICHTY PEKOMEHAYETCA IPUIACPKHBATECH
CIIEAYIOLIETO ATOPUTMA;

1) 03HaKOMHETCA C IUIAHOM IIPEACTOSIIETO 3aHATHS;

2) mpopaGoTaTh JMTEpATypHBE HCTOYHHKM, KOTOpBe OBUIM PEKOMEHIOBAHBl H
03HAKOMHUTECS ¢ BBOJAHBEIMH 3aMeYaHISMH K COOTBETCTBYIOIHM pa3ficliaM.

MertoqudecKye YKa3aHHsA K TPAKTHYECKUM (CEMMHApPCKUM) 3aHATHAM IO THCIHIUIAHE
HapsTy ¢ paGoueii mporpaMMoli u rpadukoM yueGHOTO IpOLECca OTHOCATCS K METOMMHECKIM
IOKYMEHTAM, OTIPEICIISIONIAM YPOBEHb OpraHH3alliy | KauecTa 06pa3oBaTelbHOro Mponecca.

Cozepanue TPaKTHIECKUX (CEMUHAPCKUX) 3aHATHH (uKcHpyeTcs B pabouux y4ueOHBIX
HporpamMmax JUCLHILIHH B pasfenax «llepedeHb TeM IPaKTHIECKHX (ceMHMHApPCKUX) 3aHATHIY.

Baxmeiiimeil cocTaBIIomeil mo6oi GOPMEI MIPAKTHYECKUX 3AHATHN ABISIOTCA 3aJaHH.
OcHOBa B 3aJ[aHHK - IPAMeEp, KOTOPEI pazbupacTcs ¢ MO3HIMN TEOPHH, PasBHTOH B JICKIMH.
Kak 1paBuiio, OCHOBHOE BHEMAHHE YAEIACTCA (POPMUPOBAHUIO KOHKPETHBIX yMeHHUH, HaBBIKOB,
4TO M OIpeaeNseT ColepXKaHue ACATENLHOCTH CTYACHTOB - PELICHHC 3anad, abopaToOpHBIE
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paGoThl, yTOUHEHNE KATeropuil ¥ IMOHATHH HAYKH, SBIIMIONMXCS NPEIIOCEUIKOM MPaBAUIBHOIO
MBIIUICHAS ¥ PEYH.

ITpaxTudeckue (CeMUHapCKUE) 3aHATHSA BRITONHIOT CICAYIOIIHE 3a0aqM:

- CTHMYJHMPYIOT peryJsdpHOe HU3ydeHHE pEeKOMEHAYeMOH JHTepaTyphl, a TaKKke
BHIMATEJFHOE OTHOIICHHE K JISKIHOHHOMY KypCY;

- 3aKpelUISIOT 3HAHWA, IMOJYYEHHBIE B TIpoliecce JIEKOUOHHOIO OOydYeHHd M
CaMOCTOATENEHOM paboTE! Haj TUTEpaTYpOH;

- pacimupsAIOT 00BEM MpodeCCHOHATBHO 3HaYHMBIX 3HAHHHA, YMECHHIA, HABLIKOB;

- HO3BOJIAIOT IPOBEPUTE IPABUIIFHOCTH paHee IIOTyYeHHBIX 3HAHHIH;

- IPHBHBAIOT HABBIKH CAaMOCTOSTENHFHOTO MBIIIIEHHS, YCTHOTO BBICTYIICHHS;

- CIIOCOOCTBYIOT CBOOOIHOMY OIIEPHPOBAaHHIO TEPMHHOJIOTHEH;

- IpPEeAOCTABIIIOT IPENOJaBaTeN0 BO3MOXHOCTh CHCTEMAaTHYEeCKH KOHTPOJIHPOBATH
YpPOBEHE CAMOCTOATEILHOMH pabOTHI CTYICHTOB.

MeroauyecKkre YKa3aHUA K IPaKkTHYECKUM (CEMHHapCKUM) 3aHATHAM II0 JHCIMILIHHE
JOIDKHBI OHITh OPHEHTHPOBAHEI Ha COBPEMEHHEIE YCJIOBHS XO3SCTBOBAHMS, IEHCTBYIOMME
HOPMATHBHbIE JOKYMEHTHI, IIEpellOBHIC TEXHOIOIMH, Ha IIOCTCIHME JMOCTHKCHHS HAyKH,
TEXHUKH U IPAKTHKK, HA COBPEMEHHBIE NPEACTABICHAA O TEX HIH MHBIX SIBJICHHAX, H3y4aeMOn
JOeHCTBUTEFHOCTH.

JlaGopaTopHEIe pabOTHl COCTABIIIOT BaXHYIO 4HacTh NpodecCHOHaNbHOH MOATOTOBKH
crynenToB. OHH HampaBlIeHH Ha OKCIEPAMEHTATHHOE IOATBEPXKICHHE TEOPETHYECKHUX
HOJIOXEHHH 1 GopMHUpoBaHne YUeOHBIX U MPodecCHOHATBHBIX IPAKTHYCCKHX YMEHUNA.

BrinonHEHHE CTYIeHTaMH J1ab0paTopHEIX paboT HANpaBJIEHO Ha:

- 00001IeHHE, CHCTEMATH3ALKIO, YIIIyOJICHHE, 3aKpeIlICHAE MOIY4eHHBIX TEOPETHYECKHUX
3HaHW} 10 KOHKPETHEIM TEMaM JUCIUIIINH;

- (hOopMHpPOBaHUE HEOOXOAUMEIX IpO(eCCHOHATBHBIX YMEHIH U HABEIKOB,

JICIMILUIMEEL, 10 KOTOPHIM IUIAHHPYIOTCS naboparopHble paboTEl H HX OOBEMEL,
ompenenaoTcs pabounMy yueOHBIME IIIaHAMH.

MeTomuueckre yKasaHus IO TPOBEAEHHIO TabopaTOpHEIX paboT paspabarsIBarOTCd HA
cpok peiicTBus pabodeit yaeGHOM MporpaMmbl U BKIIIOYAIOT:

- 3arjaBde, B KOTOPOM YKa3biBaeTcs BHZ paboThl (1aGopaTopHas), €€ IOpPAIKOBBIH
HOMep, 00BEM B Yacax H HAHMEHOBAHHUE;

- e paboTer;

- IpeIMeET H coJiep>kaHue paboTEI;

- 060pyoBaHue, TEXHUYECKUE CPEACTBA, HHCTPYMCEHT;

- MOPAMOK (MOCIIEIOBATEIHHOCTD) BEITOJHEHUS paboThI;

- IpaBHNa TEXHHKH O€30IaCHOCTH M OXpaHBl TpyAa 0O JaHHO# pabote (1o
HEoOXO0MMOCTH);

- obmue npasmia K opopMIIeHHIO paboTH;

- KOHTPOJIGHEIE BOTIPOCHI;

- 3a/laHuS;

- CIIHCOK JINTEPaTypH! (II0 HEOOXOANMOCTH).

Conepxanue jabopaTopHeIx paboT ¢Qukcupyercs B pabouux ydeOHBIX IporpamMmax
JTUCLHIUIMH B pasjene «IlepedeHs TeM nabopaTopHBIX paboT.

Ipy nmanupoBaHud TabOpaTOPHLIX paboT CHEAYET YUHTHIBAaTh, YTO HapsAay ¢ BEAYMECH
LENBI0 - MOATBEPXICHUEM TEOPETHYECKHX IONOXKCHUH - B XOAE BBIIOIHEHHA 3aJlaHHil y
CTyZIeHTOB (OPMHPYIOTCA MpPaKTHYECKHE YMEHHS M HaBHIKH oOpameHns ¢ 1abopaTopHbIM
060opynOBaHHEM, aNNapaTypoil M Ip., KOTOpble MOIYT COCTaBIATh YacTh HPO(ECCHOHAILHOM
NPaKTUYECKOM ITOJATOTOBKM, & TaKXe HCCIIeJI0BaTeNbCKHE yMeHHs (HaOmromarh, CpaBHHBATE,
QHAIM3MPOBATh, YCTAHABIIMBATH 3aBHCHMOCTH, JIENATh BBIBOJBI H 0600MICHHSA, CAMOCTOATEBHO
BECTH HCCIER0BaHUE, OQOPMILSITH PE3yJILTATH).

CoctaB 3ajanmii i naGoparopHoif paGoTBl JNOMKEH OBITH CIIAHUPOBAaH ¢ TaKHM
pacueToM, YTOOBI 3a OTBEACHHOE BpeMs OHH MOINH OBITh KAyeCTBEHHO BBHIMOJIHCHBI
OOJIPIIMHCTBOM CTYJICHTOB.
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JIabopatopHas pabora Kak BHI yueGHOro 3aHATHs JOJDKHA IPOBOAUTHCA B CIENHANbHO
0GOpyIOBaHHEIX YYEOHBIX abOPATOPHIX. Heo6X0MMMEIME ~ CTPYKTYPHBIMH  3JIEMEHTaMH
naboparopHo#f paGOThHI, MOMHMO CaMOCTOATENbHON [JEATENBHOCTH CTYAEHTOB, ABIIOTCA
MHCTPYKT2X, [POBOJMMBIM IpPENOJaBaTeNcM, a TakoKe opragm3anyus OOCYXICHHA HTOrOB
BRIIONHEHNA TabopaTopHoi paGoTHL

BEIIOMHEHUIO J1ab0opaTOPHBIX paboT IpeAmecTByeT IpoBEpKa 3HaHMI CTYZEHTOB - HX
TEOpEeTHECKO} TOTOBHOCTH K BBIIONHEHUIO 3a/1aHM.

« PexoMeH [aiuy 110 paGoTe ¢ TUTEpaTypoi.

PaGoTa ¢ JATEpATypoil BaXKHBIA dTall caMOCTOATENBHOM PaboThl CTyAEHTa IO OCBOCHHIO
TIpe/IMeTa, CHOCOOCTBYIONIUHA He TOJIBKO 3aKPEILICHUIO 3HaHWi, HO ¥ PACIIMPEHHIO Kpyro3opa,
YMCTBEHHBIX CIIOCOOHOCTEH, NMAMSTH, YMEHEIO MBICIHMTDH, H3Jaratb ¥ IOATBEPXKAATh CBOM
rUmoTe3sl W uiaeH. KpoMe TOro, pasBUBAIOTCS HABBIKH HAYUHO-HCCIIEAOBATENBCKON PaboThL,
HeoOXOoMMEIE B JaTbHEHmEH TpodecCHOHATBHON JEATEIHOCTH.

[pucTymas K HM3yYeHHe IHTEPATYpsl MO TEMC, HEOOXOOUMO COCTABIATh KOHCHEKTEL,
BEIIACKH, 3aMeTKA. KOHCIIEKTHpOBaTh B O0S3aTENbHOM IIOpANKE CICAYET TPYABI TEOPETHKOB,
KOTOpEIE IO3BOJIAIOT OCMBICIIHTE TeopeTHyeckuil Gasuc MccenoBaHus. B OCTalbHOM MOXHO
OrpaHMYMTHCS BHIIMCKAMH M3 HM3YYCHHBIX HCTOMHHKOB. Bce BEIMMCKH, LUTATHl 00A3aTENBHO
JOJDKHEL KIMeTh TOUHBIH «0GpaTHEI anpecy (aBTop, Ha3BAHUE paboThl, roJ| H3IaHus, CTPaHALA 1
1.1.). XKenaTensHO HaNMCaTh COKPAIIEHHOE HA3BAHUE BONPOCA, K KOTOPOMY OTHOCHTCS BBIITHCKA
Wi rmurata. Kpome Toro, HeoOXOIMMO HAydHTRCS Cpasy K¢ COCTAaBILATE KapTOTeKy
CIICIHATLHON AHTEPATYpHl W MyGIMKAIMA ACTOYHHKOB, KAK IPEIONCHHBIX IpeIoAaBaTeseM,
rax ¥ BHSBICHHEIX CAMOCTOSTENBHO, a TaKkKe OOpaTHTBCA K 6u6muorpahIIeCKHM
CIpaBOYHKKAM, JETONMHCH KypHAIBHBIX craTelf, KHIDKHOM JIETONHCH, pedeparHBHbIM
xypranam. IIpu 5ToM ITyGIHKaIMy MCTOYTHHKOB (cTaTei, HasBaHMS KHUT W T.J(.) IHECATh Ha
OTHENBHBIX  KaprTouKax, 3alojHATE  KOTOpHIC HeoOXOOMMO  COTJIaCHO  TNpaBHJIAaM
6ubmorpapugeckoro omucanus (aMuius, MHANAAIE aBTOP3, Ha3paHue paboTel. Mecro
M3aHus, M30aTelbCTBO, TOJ H3JaHHA, KOIMYECTBO CTPaHMIl, a Ui XYPHAIBHBIX CTared —
Ha3BaHHE >KypHaJIa, roji W3JaHUA, HOMEpa crpanun). Ha xaxzgod KapTouke nenecooOpasHoO
(uKCHPOBaTh MBIC/Ib ABTOPA KHUTH KN daxr u3 5TOi KHHIH JMIIb IO OTHOMY KOHKPETHOMY
sonpocy. Ecimu B pabote, naxe B TOM Xe a63amne M Qpase, COAEPKATCS CMIE CYRACHI MK
{aKTH IO APYroMy BOTIPOCY, TO HX CIIEAYET BBIIHCHIBATH Ha OT/ICTBHYIO KapTouKy. M3noxenune
JIOJKHO GBITH CKATHIM, TOUHBIM, 6€3 CyObEKTHBHEIX OLCHOK. Ha oGopoTHO} CTOPOHE KapTOYKA
MOYHO JeNaTh cOGCTBEHHEIE 3aMETKH O JAHHOH KHHUIe MK CTaThe, ¢ COACPKAHHM, CTPYKTYPE,
0 TOM, Ha KaKiX MCTOUYHHKaX OHA HAIIHCAHA M TIp.

« Pa3bSCHEHHMS 10 MOBOAY pabOTHI ¢ KOHTPOILHO-TECTOBEIMHE MaTepHalaMy [0 Kypey,
peKOMEH/IAINH 1O BHINOJIHEHMIO JIOMAIIHIX 3agaHuil.

TecrupoBaHue - 3TO IPOBEpKA, KOTOpas MO3BOIICT ONPEHCIHTE: COOTBETCTBYET JIH
peanbHOE TOBEICHHE NPOTPaMMBI OXKHIACMOMY, BBIIOJIHHB CIEMUANBHO ToRoOpaHHbI HAGOP
rectoB. TecT — 3TO BBHIIONHEHHME OMpPEACNCHHBIX YCHIOBHH H nmeiicTBHH, HEOOXOMUMBIX LT
IIPOBEPKH paGoTHl TECTHPYEMOH (QYHKIMH MM e& yactu. Ha xaxmplif BOIPOC MO JUCIMILIAHE
He0BXO0MMO TIPABHITEHO OTBETHTH, BHIGPAB O/IMH BAPUAHT.

10, BOCIINTATEJILHASI PAGOTA

B pavMkax peanM3alMd JMCIOMIUIMHE HPOBOTMTCS —BOCHHTATEINbHAT pabora A
()OpMHpOBAHKS COBPEMEHHOTO HAYIHOTO MHMPOBO33PCHHS M CHCICMEI 6a30BbIX LIEHHOCTEH,
(opMHpOBaHHs ¥ PA3BUTHS AYXOBHO-HPABCTBCHHBIX, IpaXIaHCKO-IIATPHOTHYECKAX LIEHHOCTEH,
CHCTEMBI SCTETHUECKUX M STHUECKHX 3HAHMH U [IEHHOCTeH, YCTAHOBOK TOJICPAHTHOTO COSHAHHA
B obmecTee, GOPMHUPOBAHASL y CTYJCHTOB NOTPEOHOCTH K TPyAy Kak nepBoif JKU3HEHHOA
HeOOXO/MMOCTH, BHICIICH IEHHOCTH ¥ [ABHOMY CIOCOOY NOCTHXCHHA JKU3HEHHOTO ycnexa,
JUIS OCO3HAHHSI CONUATBLHOI 3HAaYMMOCTH CBOel GyaymeH npodeccuu.
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11. MEPEYEHh HHOOPMAIMOHHBIX TEXHOJIOT Wi, UCTIOJIL3YEMBIX IIPH
OCYHIECTBJIEHUHA OBPA30BATEJIBHOI'O IIPONECCA
B y4eGHOM mpoliecce 0 AUCHUIUIAHE MPEAYyCMOTPEHO UCIIONb30BaHkie HHPOPMaMOHHBIX
TEXHOJIOTHii:
v BeAcHHE MPaKTUUCCKUX 3aHATHI ¢ HCIIONB30BAHUEM MYJIbTHMENA,
v\ MHTEpaKTHBHEIE TEXHONOTHM (IpOBeJcHHE JHAJOTOB, KOJUIEKTHBHOE OOCYXJeHHE
Pa3IMYHBIX OJX0/I0B K PEIEHHIO TOM WM HHOM yueOHO-podeccHOHANBHOM 3anaun);
v B3amMojeiicTBHE ¢ 00YYAOIMUMECS IIOCPEACTBOM 3JIEKTPOHHOM TOYTH;
v coBMecTHas paboTa B DIeKTpoHHOM MH(GOpMaroHHO-00pasoBarensHoii cpene CII6I'YBM:
https://spbguvm.ru/academy/eios

11.1. TexHoI0rHH HCKYCCTBEHHOT0 HHTE/LIEKTA

JIg MOATOTOBKH K NPaKTHYECKHM 3aHATHSAM H BBHIIONHEHHSA CaMOCTOATENbHOH paboThl
CTyAEHTHI MOT'YT HCIIOJIb30BaTh HCKYCCTBEHHBIH MHTEIUIEKT.

VckyccTBeHHBIH HMHTEIUDIEKT — KOMIUIEKC TEXHOJIOTHYECKHX pEINeHUH, MO3BOILAIOMMMI
HMHTHPOBATh KOTHUTHBHEIC ()YHKIIHH YelloBeKa (BKIO4as caMoOOyJEeHHE H IIOUCK PEIICHHUH Oe3
3apaHee 3aJaHHOrO AJIFOPUTMA) M IOJYJYaTh IPY BHIONHECHUHM KOHKPETHBIX 3afa4 pe3yibTarsl,
COIIOCTABHMBIE, KaK MHHUMYM, C Pe3yJIbTaTaMH HHTEJUIEKTYalbHOH AEATEIBHOCTH YeNO0BEKa.
KoMIutekc  TEeXHOJOTHYECKHMX  pelleHHii  BKmodaeT B ce0s  HHPOpMAalMOHHO-
KOMMYHHKAI[HOHHYIO WH(pacTpyKTypy, mporpamMMmHOe oOecreueHHe (B TOM YHCIE METOMBI
MAalIAHHOTO 00yYeHNs), IPOIECCH U CEPBHCHI 110 00paboTKe JaHHBIX M NMOMCKY pemmeHui (Yka3
IIpesunenta Poccmiickoit ®emepamun ot 10 oxtabps 2019 r. Ne 490 «O passurum
HCKYCCTBEHHOT'O HHTEJUIeKTa B Poccuiickoif exepanuny»).

JlanHeri Momyns HameleH Ha ()OpMHpOBaHHE KOMIIETEHIMH B cdepe HCKyCCTBEHHOIO
HHTEJUIEKTA, MTO3BOJIAIOIIUX BHITYCKHHKAM HCIOJIB30BaTh M pa3pabaThIBaTh OTACIBHEIE METOIBI
H TEXHOJIOTHH C YYaCTHEM HMCKYCCTBEHHOTO HMHTEIUIEKTa, MHOO0 BIAJETh METOAOIOTHMYECKHMH
acrieKTaMH WCTOJIG30BaHUSA ¥ pa3pabOTKH METOHOB H TEXHOJOTHH C MCIOIB30BaHHEM
HCKYCCTBEHHOTO MHTEJUIEKTa M YCIEIIHO PAMEHATh HX B CBOEH eaTeNnbHOCTH, BIaAETh BCEMHU
KOMIICTCHIMSMHM, CBSA3aHHBIME €  pPYKOBOACTBOM  KOMIUIEKCHBIMH  PEIICHHAMH  IIO
ACIOJIL30BAHUIO M pa3palOTKe CHCTEM MCKYCCTBEHHOIO WHTEIEKTa, B Takxke o0najnark
kpamnpukanueil B cdepe yNpaBIeHHS IPOSKTAMH W  PYKOBOACTBOM  KOJUIEKTHBOM
pa3paboTIHKOB.

ITpy 3TOM B YacTH HCHOJB30BaHHA CHCTEM HCKYCCTBEHHOTO MHTEIIEKTa 00pa3oBaTellbHasd
mporpaMma JoJDKHa oOecriedHBaTh (OPMHpPOBAHHE KOMIETEHIMH O PEIICHHIO TaKHX 3a/ad,
KaKk IUIaHWPOBAaHHE, NPOTHO3HPOBAHWE H IPUHATHE pPENICHHH, aBTOMATH3ALMA PYTHHHEBIX
HOpOU3BOJICTBEHHBIX  ONEpAldif,  HUCIOONHE30BaHHE  ABTOHOMHOTO  HMHTEJJIEKTYalBHOIO
o0opynoBaHHSA B POOOTOTEXHHYECKHX KOMIUIEKCOB, HHTEIUIEKTYAlIbHEIX CHCTEM YIIPaBICHHS
JIOTHCTHKO#, MOBEINICHNE O€30MaCHOCTH COTPYAHUKOB NPH BEHITONHEHUH IPOU3BOACTBEHHBIX H
OH3HEC-TIPOLIECCOB, TOBBIIEHHE JIOSUIBHOCTH W YJOBJIETBOPDEHHOCTH  TOTpebHTENCii,
ONTHMH3AIHs Tpoliecca moxbopa W oOydYeHHS KaZpoB Ha OCHOBE IPHMEHEHHS METOIOB
MalllHHHOrO OOydYeHHUs, HeHpOCeTeBhIX MoJeNnell H METONOB, CKBOSHBIX HH(POBBIX
CyOTeXHOJOTHi HCKYCCTBEHHOIO HHTEIIEKTA H Jp.

B wacTH pa3paboTKH CHCTeM MCKYCCTBEHHOTO MHTEIUIEKTa oOpa3oBaTenbHas IporpamMma
JIOJDKHA obecreunBaTh (POPMHUPOBAHUE KOMIIETEHIHI B 001acTIX pa3paboTKH H IIPOrpaMMHOMR
peanu3aniy aIropPUTMOB; HCCIIEA0OBAHMI ANMTOPUTMOB H MaTeMaTHIECKHAX METOJIOB; pa3paboTku
IPOrpaMMHBIX H TEXHOJIOTHYECKHX PpElIeHMid; METOJI0B H TEXHONOrmii cOopa, XpaHEHHS H
00paboTKH HaHHBIX; pa3paboTKM CHOCHUATH3NPOBAHHOIO ammapaTHOro oOecIedeHHsd,;
HOJITOTOBKHM KBaMHGHIIMPOBAHHBIX KaJpPOB B 001acTH HCKYCCTBEHHOIO MHTEIIEKTa HAa OCHOBE
METOHOB MAIUMHHOrO OGYUeHHd, HepOCETEBBIX MOJENed M METONOB, CKBO3HBIX HHGPOBBIX
cyOTeXHOJOTHi HCKYCCTBEHHOTO HHTEIIEKTA U Jp.

TexHOIOTMM MCKYCCTBEHHOIO HMHTEJUIEKTa MCHONB3YIOTCA Ha 3Talle M3JI0KEHHS HOBOIO
COepXKaHUsS MO TeME M €ro 3aKpeIUIeHHd uepe3 CHCTEMY NpOOJIEMHBIX BOIPOCOB II0 TEME,
JOTIOJIHATENBHBIX YTOUHAIOIIMX IPOOIEeMHEIX BOIPOCOB M BBIIOJHEHHE NMPOOIEMHEIX 3aJaHMH.
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JIONOIHATENBHEIM METOMUYECKHM TIOIIX0/IOM SBJISETCS HCIIONB30BAHME MOACTH «IIEPEBEPHYTOE
oGydenue», KOrAa yJaruecs caMOCTOATENbHO H3YHaloT TeopeTH4ecKuil MaTepHan A0Ma, a Ha
ypOKe IIEPEXOIAT K ero 00CYKACHHUIO B dopmate dppoHTaNEHOH Gecessl M 3aKpEIUICHAIO HEPE3
peleHne 3a1ad B MEKpOTpynmnax (1o 4-8 yenoBex).

TIpu OpraHU3aLUy 3aHATHHA MOJYIb ACKYCCTBEHHBIH HHTEIICKT) NOJDKCH OBITH BKIIOYCH
B K&KJI0€ IIPAKTMYECKOE 3aHATHE, YTO 3HAUYMTEIBHO MOBBICUT MX 5 PEKTUBHOCTH, OCOGEHHO B
vacTd 0GCyXIeHUs yIeOHOro Matepyana, CaMOCTOATEIEHO OCBOCHHOTO obyuaromumcest AoMa €
IIOMOINBIO MHTEPHET PecypcoB. PexoMeHyeTcs, YT00BI B 06CyXKIeHHH TPHHAIA y4acTue BCE
obyyarormuecs.

TlepedeHb pecypcoB C CETH HHTEPHET:

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

2. Bpemenwme B  MammHHOe ~ OOywueHume  OT «Bioinformatic  Institute»
https://stepik.org/course/4852/promo

3. Coemmammsauus Manmuaoe oO0yueHHWe U aHAIW3 JaHHBIX OT «MoCKOBCKHI
GU3NKOTEXHAYECKMA  HHCTUTYT) https://ru.coursera.org/specializations/machine-learning-
dataanalysis
4. TInardopma Ul TPOBECHHS COPEBHOBAHMM T10 Data Science https://www.kaggle.com

11.2. IlporpamMmHoe oGecneteHne
Ilepedens JUIEH3HOHHOIO H CBOOOIHO PACIPOCTPAHAEMOr0 NPOrPAMMHOT0 o0ecnevdenns,
B TOM 4YHcJ€ 0Te4eCTBEHHOr0 NPOH3BOACTEA

Ne Hazpanue peKOMEHIyEMBIX 10 paszenaM H Junensus
n/m TEMaM [POrPaMMBl TEXHUYECKHX H
KOMIBIOTEPHBIX CPEJICTB 00yIeHHS
1 | MS PowerPoint 67580828
2 | LibreOffice csoboaroe [10
3 | OC Anst OGpazoBanue 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema KoncymsranTllmoc 503/KJI
7 | Android OC ceobomnoe 110

12. MATEPHAJbHO-TEXHIYECKAS BA3A, HEOBXOIMMAS JIJIA
OCYIIECTBJIEHHSA OBPA30BATEJILHOI'O IPONECCA 11O JUCIHMILINHE

HanMeHOBaHHE HauMeHOBaHHe CIENHATLHBIX OcHANEHHOCTH CIenuaIbHBIX
JUCHHAIIIMHLI noMeIeHHi 1 moMemeHHuH 11 noMeIIeHMii ¥ TIoMeTneHuH Uil
(MoxyJis), caMoCTOoATeabHOi padoThI ¢caMOCTOATEILHOM paboThl
OPAKTHK B

COOTBETCTBHH €

Y4e0HBIM

IUIAHOM

Heopranuueckas | 103 (196084, r. Canxkr-TlerepOypr, | Cneyuanusuposannas Mmebenn:
XUMHS yn. UepHUroBCKas, oM 5) VyebHas | mapThl, CTYNbs, TabypeTsl, yueOHas

ayIuTOpHs 16164 IpoBeJeHNs | IOCKa,

3aHATHH  CeMUHApcKoro  THNa, | Haznaownwle nocobus u ydebOHvie
TPYNIOBBIX ¥  HHIMBUAYANBHBIX | MAMEPUANbL: TabNHIBI CXEMBI
KOHCYJbTALHH, TEKYLIEro KOHTPOII
¥ IPOMEXYTOTHOM aTTECTallMH

105 (196084, r. Cauxt-IletepGypr, | Creyuanusupoeantai Mebenv:
yi. Yepaurosckasd, oM 5) YuyeGHad | mapThl, CTYyJb, TabypeTsl, ydeOHas
ayIUTOpHS UL IpOBeeHN | OCKa,

saHSTHHl  CeMMHApCKOro  THma, | Haznadueie nocobus  u yyebHvre
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TPYNNOBBIX |
KOHCYNIbTAlHif, TEKYIIEro KOHTpOIs
M IIPOMEKYTOHHOMN aTTecTauy

HHIVMBUAYATIBHBIX l mamepuansl. TaONMHIBI CXEMBI

106 (196084, r. Canxr-Ilerepbypr,
yi. YepHurosckas, JoM 5) Yuebnad

ayauTopHs JIiL IIPOBCACHHA
3aHATHNR CEMUHApPCKOro THIIA,
TpYINIOBBIX 1 UHIABATYAIBHBIX

KOHCYJIBTALMH, TEKyIIEro KOHTPOILA
¥ OpOMEXKyTOUHOH aTTECTAIMH

Cheyuanu3suposanias mebenv:
[apThl, CTYNbA, TabypeTsl, yuebHad
JOCKa,

Haznsduvie nocobus u  yuebnuie
Mamepuast: TAOIALIBI CXEMBI

206 Bojpimoii UHTANbHBIA 34l
(196084, r. Canxrt-IleTepbypr, yi.
YepHUrOBCKad, IOM 5) Ilomemenue
JUISL CAMOCTOSTENbHOM pabOTEI

Cheyuanu3uposanHa Mmebenv.
CTOJIEL, CTYbS

Texnuueckue cpedcmea O00yHeHUA:
KOMITBIOTEPBL C TOAKIIOYCHAEM K

CECTH ((I/IHTCPHCT» B JOCTyIIOM B

9IIEKTPOHHYIO pH(OPMAHOHHO-
00pa3oBaTENBHYIO CPENY
214 Mansii  umrtanbHBI 321 | Creyuanusuposaniai mebenb:

(196084, r. Canxt-TletepOypr, Y.
Yepuurosekad, fom 5) Ilomemenne
JUIS CaMOCTOSATENBHOM paboTHI

CTOJIB, CTYTIbS

Texnuueckue cpedcmea 0OyHeHUA:
KOMIIBIOTEPSl C TOIKIIOYCHAEM K
cern «VIHTepHeT» H JOCTYIOM B
3IIEKTPOHHYIO uH(OPMAMOHHO-
06pa3oBaTelIbHYIO CPERY

324 Otnen  uHGOPMAIMOHHBIX
rexnosnormit (196084, r. CaHKT-
[letepGypr, yn. UepHUroBCKas, A0M
5) TloMemenue JIi XpaHCHHA H
IPOPUIAKTHIECKOrO 00CTyKHBAHUA
yueGHOTO 060pyROBAHHAS

Creyuanu3uposanta Mmebenv:
CTONBI,  CTYNbs,  CIEIHANbHEIA
UHBEHTaph, MaTcpUalbl H 3aMacHbIC
gacTH Ui TpoQHIAKTHICCKOrO
obciTyKUBaHMS TEXHUIECKHAX
cpencTB o0yueHHA

Boxkc Ne 3 CronspHad MacTepcKad
(196084, r. Cankrt-Iletepbypr, yiI.
UepHHTOBCKA, JIOM 5)

[MoMemenne A XpaHCHMA U
npodHIaKTHIECKOTO 00CITyXVBaHU
yueGHOro 06opyA0BaHUs

Creyuanu3upoearHan Mebens:
CTONBI,  CTYNbs,  CHEIMAIbHBIH
HMHBEHTaph, MaTepHalbl JULsS
IPO(UIAKTHYECKOTO OOCIyXUBAHMS

CIIEIMATH3NPOBAHHON MebeIH J

npwioKeHue 16 J.

KaHIAAaT XUMHAIECKHX HayK,

JIOIICHT

A H baprnues
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1. IACIIOPT ®OHJIA OIIEHOYHBIX CPEJICTB

Tabmmna 1
Ne dopmupyemble KonTpoaunpyemMmsbie Onenounoe
KOMIIeTEeHIIHA pasaesibl (TeMbl) cpeacTBO
AHCIHHUIIIIHHDBI
1. OIK-2 Crocoben npumensts | Paznen 1. Bsenenue. | Komtoksuym,
UPHMHIMIRL CIPYKIYPHO" | )opoBHBIE 3aKOHBI M | TECTHI
dyHKIHOHATEHOMN OpraHU3aluy,
HMCTIONB30BATH dusmonormueckue, | TOHATHA XUMUH
ITOJIOTHYECKHE, 6uoxumuueckue, | Pazgen 2.  Crpoenue | Konmoxsuywm,
1. |Omodmsuueckue meromE! amammsa MM | groma 0 M XUMHYECKAs | TECTHI
OIICHKH M KOPPEKLMH COCTOSHHS JKHBBIX o
0GBEKTOB W MOHWTOPHHra opemsl Mx | CBASD: IMepuopraeckni
oburanus; 3aKOH U Nepuoau4veCcKas
OIIK-2.1 mpumenser mpuHuMnsl | cpcTeMa sneMeHnToB JILH.
CTPYKTYpPHO-(YHKLIMOHATILHOM MeHeneeBa
OpraHu3aLyuy st U3YYEHHs
Guonoruueckux  obpextos W omenku | DA3feN 3. DHepreTHKa KomtoksuyM,
3. | COCTOAHMS JKUBBIX CHCTEM XAMHUYIECKUX peaKHHﬁ TECTHI
OIIK-22 WCHOMB3YeT | Pasne 4. CxopocTs | KommoksuyM,
4 (GU3HONOTHYECKHE,  LUTOIOTHYECKHE, A — earcrit. Il TecTEr
* | OHOXUMHYECKHE, 6uodmsuaeckre P HHH.
METONBl aQHAJNH3Aa 11 MOHHUTOPHHTa H XUMHYECKOE PABHOBECHE
K%ppeKHHH cpemsl  oburanms kuBBX | Pasnen 5. PacTBopEl Komnnoxsuym,
06BEKTOB
S. OIIK-6 CrnocobeH HCNOIb30BAThH TCCTHI
B npodecCHOHANLHON JEATENBHOCTH Pazpen 6. | KomnokBuyM,
6. | ocHOBHBIE 3aKOHBI PM3HKM, XUMHH, HayK OKuCIATENBHO- TEeCThI
0 3emne u OHONOrMM, NPMMEHATS | BocCTAHOBUTEIBHBIE
METOMBl MATEMATHYECKOTO aHamM3a H OBP)
MOJENHPOBAHMS,  TEOPETHUECKHX H peaxuus (
SKCTIepUMeHTANBHBIX  mccnenosanmii, | Pasnen 7. KommiekcHbre KomnnokBuym,
7. npnoﬁpeTaTb HOBBIC MAaTCMATHHCCKHE U | COCOUHCHHSA TEeCTBhI
SCTOETECHHORIY RIS SHaWMd, | paanenr 8. Buorenssle | Komwtoksuyw,
HCTIONB3YS COBPEMEHHBIE
8. XUMHYCCKHUE IJICMCHTBI TECTHBI

obpazoBarenbHble M HH(OPMAIHMOHHBIE
TEXHOJIOT UM

OIIK-6.1 Ucnonsayer B
npogecCHOHANBHOM JAEATENbHOCTH
OCHOBHBIE 3aKOHBI (PU3MKH, XMMHH, HayK
o0 3emiie ¥ 6MONOTHH

OIIK-6.2 IIpumenser METOABI
MaTeMaTHYeCKOro aHanm3a 4
MOIENHPOBAHHS, TEOPETHUECKHX H
IKCIIEpPUMEHTANBHBIX HCCIEeR0BAHUI

OIIK-6.3 cmocobGen npuoGpeTaTs

HOBBIC MAaTEMaTHUYCCKUC H
€CTCCTBCHHOHAYYHbIC 3HaHHA,
HCIIONB3yA COBPEMCHHBIC

o0pasoBarenbHble W HHPOPMAIMOHHBIE
TEXHOJIOTH

IIpumepHblii NepeyeHb ONEHOYHBIX CPEICTB




Tabuuna 2

Ne | Hamvenosanue | Kparkas xapakrepuctuka onenogsoro | Ilpencrasnenue
OIIEHOYHOIO  cpencrsa OLICHOYHOI'0
CpeJCcTBa cpezcTBa B (hoHjle
1. CpencTBo KOHTPOISL YCBOCHHS
yueGHOro Marepraia TeMBI, paszena Bomnpocs! o
WIH pa3fesoB AUCLUIUIMHEL, TeMam/pasjienam
KotokBuyM | OpraHM3oBaHHOE Kak yueOHOe 3aHATHE JTUCIIATLIIHBI
B BHJIE COOECEIOBAHUS IPEnoiaBaTelst
¢ o0yJarImuMH
2. CucreMa cTaHIapTU3UPOBAHHBIX
-3aJaHUH, TO3BOJIAIOILAL @oHJ TECTOBBIX
Tect aBTOMaTH3UPOBATH ITPOLIENYDPY 3alaHui

HU3MEpPEHHs YPOBHSA 3HAaHUM U YMEHUHN
obyuaromerocs
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3.NEPEUEHDb KOHTPOJBbHbBIX 3AI[AHI/II‘/:I’ ¥ THBIX MATEPHAJIOB,
HEOBXOJMMBIX JIJIS1 OONEHKHA 3HAHWH, YMEHHUH, HABBIKOB
OIIBITA AESATEJBHOCTH

3.1. TunoBbIe 33 IaHUA 1) TEKYIIEro KOHTPOJS YCIIEBaeMOCTH

3.1.1. llepeuyeHs BONPOCOB KOJNIOKBHYMY.

Borpocs! g OLIEHKH KOMIIETSHIIMH:

OIIK-2 CmocobeH MPHMEHNATH HMPHHIMNELI CTPYKTYPHO-QYHKIMOHAILHON OpraHH3aliH,
HCIIONB30BaTh (PUIHONOTAYECKHE, [IUTONOTHIeCKHe, OHOXHMHUIECKHE, OHodusnIeckne METoIbI
aHaNmu3a IS OIEHKH M KOPPEKIMM COCTOSHHSA JKMBBIX OOBEKTOB M MOHHTOPHHIA CPEIBl HX
obuTaHug;

OIIK-2.1 npuMeHseT NPAHIMOB CTPYKTYPHO-QYHKIHOHANLHON OpraHu3aluM  JUIL
H3ydeHHs GHONOTHYECKUX 00HEKTOB M OIICHKH COCTOSHHUS XKHBBIX CHCTEM

OIIK-2.2 HCHONb3yeT  (DH3HONOTHYECKHWE,  IMTONOTHYECKHE,  OHOXHMHYECKHE,
6uodu3MUIECKMe METONBl aHaIu3a M MOHHTOPDHHTa M KOPPEKIHH CPENBl OOHMTAHHS XHUBBIX
00BEKTOB

OIIK-6 CriocoGeH MCIONB30BaTh B MPOQeCCUOHATRHON AEATEIFHOCTH OCHOBHEIE 3aKOHBI
(dusuky, XuMUK, HayK 0 3emie ¥ GHONOTHM, IPUMEHATh METOABI MATEMaTHIECKOro aHaIM3a H
MOJIE/THPOBAHHS, TEOPETHUECKUX M SKCIIEPUMEHTANBHBIX HCCIENOBAHMH, TpHOGpeTaTs HOBBIE
MaTeMaTHIECKHE M €CTECTBEHHOHAYUHBIE 3HAHNSL, HCIIONB3Ys COBPEMEHHEIE 00pa3oBaTe/IbHEIE I
HH(pOpMaMOHHBIE TEXHOJIOTHH;

OIIK-6.1 Vcnmoms3yeT B mpodecCHOHANBHON AEATENPHOCTH OCHOBHBIE 3aKOHBEI (M3UKH,
XMMHH, HayK 0 3eMIle ¥ GHONIOTHH

OIIK-6.2 IlpuMeHseT METOABI MaTeMAaTHMYECKOrO aHauu3a M MOJCIHPOBAHUS,
TEOPETHIECKHUX U SKCIIEPUMEHTANBHBIX HCCIECIOBaHMM

OIIK-6.3 ciocoGer nTprHoOpeTaTh HOBEIC MAaTEMaTHYECKHE H €CTCCTBCHHOHAYYHBIC 3HAHU,
HCIIONB3ys COBpEMEHHBIE 00pa3oBaTebHbIe U HHYOPMAIHOHHEIE TEXHOJIOTH

1. PaccuuTtarh MOISpHYIO Maccy Cynbdara aoMiHus 1 MeqHOro Kynopoca CuSOy
5H,0.

2. PaccuMrarh 3KBHBAJICHTHYIO Maccy KajbilUs, a30THOM KHCIOTHI, I'MJIPOKCHIA
aMMOHHS.

3. Ilepuommueckuii 3axoH JI. M. Menzaeneesa (aBTOpcKkags U COBpPEMEHHAA
bopMynHpOBKa).

4. Crpoenme mepmomuueckoi cucremsl [l. M. Menneneesa. Yro ImokKas3bIBacT
TIOPA/IKOBEIN HOMEP JIeMEHTa, HOMep IPyHIIE U HOMep neprona?

5. Kak ¥ modueMy M3MEHSIOTCS OCHOBHBIC CBOMCTBa IO NEPHOAY M IO Ipyrmme?
(ITpumepsr)

6. Kax u moueMy M3MEHSAIOTCA KHCIIOTHBIE CBOMCTBA IO IEPHONY M IO rpymme?
(ITpumepsr)

7. CrpoeHHe ¥ BO3MOXXHBIE BaJICHTHEIE COCTOSHHS aTOMa XJIopa.

8. W3zo6pasuTe 35eKTPOHHO-Tpaduyueckue (opMyssl aTOMOB KUCIOpOfa U CEpEL.
CpaBHUTH UX MAKCUMaJIbHYIO BaJIEHTHOCTE.

9. JTaTh XapakTepUCTHKY CTPOEHHs aTOMOB JIEMEHTOB C IIOPSAKOBEIM HoMepoM 11
¥ 15 Ha OCHOBaHHH HX IMOJIOXKEHHS B IEPUOAUYECKON CHCTEME.



10. CxopocTh XMMHYECKOH peakuud. 3aBHCHMOCTE CKOPOCTH pEaKIHh OT
KOHI[EHTpaL{K BemeCTB. 3aKOH JEHCTBHA Macc.

11. 3aBUCHMOCTE CKOPOCTH XMMHYECKOM peaKiy OT TEMIIEPaTyphl (npaBuno Banr
- Todda), karaymmzaropa. bruokaraau3aropsl.

12 .O6paruMbie ¥ HeoOpaTHMble peakiuy. XHMHIECKOe PaBHOBECHE. ITpusnun Jle
Ilatense. BiusHue KOHIEHTpAUW{ pearupylomux BEIIECTB Ha CMCHICHUC
paBHOBECHS.

13. Teopus >IEKTPOIUTHIECKOM AUCCOLMAiy. JIucconHays KUCIOT, OCHOBaHHI,
colteit B CBeTE TEOPHH dIEKTPONUTHIECKOH AUCCONHALIIH.

14. CwmHsle #u ciadbsle snekTponutsel.  CrymeHuyaras — JAHCCOLMAIIA
MHOTOOCHOBHBIX KHMCIIOT M MHOTOKHCIIOTHBIX OCHOBAaHMH.

15. Ocmoc. OcmoTmyeckoe JdaBl€eHHE B pacTBOpax IJICKTPOIUTOB H
HEDJIEKTPOJIATOB.

16. KuneHue 1 3aMep3aHie paCTBOPOB HEANEKTPOIUTOB U JIEKTPOJIATOB

17. BiusHMe OMHOMMEHHOTO HOHA Ha JMCCOLMAIMIO CabBIX 3JIEKTPOIUTOB.
Hanwcars ypaBHEHHe NUCCOLMALMMA CEPHHCTOH KHUCIOTHL UTO TIPOU30eT C
JECCONpMampel 3TOM KHUCIIOTH! TIPH 00aBIeH H B PACTBOD CyIbHTa HaTpuA?

18. BnusHHe CBA3LIBAIOMIETO MOHA Ha JUCCOLMAIMIO CHalBIX 3JIEKTPOIHTOB.
Hanucarh ypaBHEHHE AUCCOLMALMH YKCYCHOH KHMCIOTHL 10 MPOM30UJIET C ee
JWCCOMMANMel IpY JOGABIEHHH B PACTBOP All€TaTa HATPHs?

19. Uro Takoe rumponus coneii? IlpuBectr npuMep rHpoiu3a 10 KaTHOHY.

20. Kakue comu mopasepraporTcs ruaponusy? llpusectr mpuMep ruapoiusa Io
AHMOHY.

21. TloueMy HeKOTOpHIE CONHM HE MOIYT CYIMECTBOBATH B BOJAHBIX pacTBOpax?
IIpuBecTH IIpUMep THAPOIM3a COJH 10 KaTHOHY ¥ aHUOHY ONHOBPEMEHHO.

22. Kak Bimsier TemIeparypa W pas3baBleHHe Ha THAPOIM3 coneit? Ilpusectn
Np¥Mep CTYIIEHYaToOro rupoiusa.

23. HonHoe npou3BesieHue Bojasl. Haitn [OH].

24. Bomoponuslii mokasareis. [H'] =103 mons/n. Haiitu pH.

25 Uto Takoe OKHCIMTENBHO-BOCCTAHOBUTEIbHbIE peaKkuu? [IpuBeCcTH IPUMEPEL.

26. Oxcuet. VX xmaccuduKarvs.

27. OcHoBanus. Mx xnaccudukanys.

28. Kucnotsl. Vix xnaccupuKanmsi.

29. Comu. Knnaccudukarys Cone.

30.CKOpOCTh XUMHYECKOH peaknuu. 3aBUCHMOCTh CKOpPOCTH peaKiuu OT
KOHIICHTPAI[MH BEIECTB. 3aKOH ieicTBUA MaccC.

IlepeueHn ypaBHeHuii XHMAYIECKHX PeaKiuii Vs caMOCTOATE bHOH paGoThi
1. S+H,SO4 (KOI-II_I.) — SO2 +H,0
2. H,S + O, (u36.)—> SO2 +H>O
3. P+ HNO;3 (konm). = NO2 + H;PO4 +H20
4, P+ HNOs3 pa36. + H20 - NO + H;PO4
5. CUJIMKAT HaTpus + cepHas KHCIOTa=



6. THAPOKCUJT AMIOMHUHHESA + opTodochopHasd KHUCIIOTa =

7. NaNO2 + Nal + H2S04 pa36 — NO + I2 + Na2S04 + H20

8. cynedun kanudg + coasHadg KACIOTa =

9. rugpokcus xpoma (111) + consHas Kuciora =

10. K2Cr207 + HC1 — CrCl; + C12 + KC1 + H,O

11. KMnO4 + H202 +H2S04(pa36.) - MnSO4 + 02 + K2S04 + H20

12. I‘INO3(K0H]_[) + Cu—> NO2 + Cu(N03)2 + H20

13. rugpokcuz HaTpus + cepoOBOAOPOIHAS KUCIIOTA=

14. KMnO4 + Na2SO; + H2S04 (pa36.) - MnSO4 + Na2S04 + K2S04 +
H20

15. KMnO4 + NaNO2 + H2S04(pa36.) - MnSO4 + NaNO3 + K2S04 + H20

16. Cu + HNO; (paz6.) —» NO + Cu(NOs)2 + H20

17. xnopug Maraus + kapOoOHAT Kausd =

18. cyneun HaTpus +XITOpUA IUHKA =

19. H2804 (xonn) + Ca — H2S + CaSO4 + H20

20. x70puA HaTpus + HUTpAT cepebpa =

21. 6pomup Kanus + HUTpaT cepebpa =

22. xnopup JIuTHA + HATPAT cepebpa=

23. cynedar Harpus + xnopu 6apus=

24. cepHas KucnoTa + HUTpaT Gapus=

25.F, + HO —» HF +0O,

26. TUAPOKCHJ] KaJbIHA + CEPHUCTAA KHUCIIOTa=

27. kapOoHaT HaTpuUs + CONAHAA KUCIIOTA =

28. NH3;+ O, —» N2+H20

29. H2S04 (KOHII) + Cu — SO2 + CuS0O4 + H20

30. H2S0O4 (KOHI.I) + NaBr — SO2 + Br; + Na2S04 + H20
31. H2804 (xonm) + Nal — H2S + 1 + Na2S0O4 + H20

3.1.2. TecTnl

TecTsI 7151 OIIEHKY KOMIICTECHITHH:

OIIK-2 Crnoco0eH NpUMEHSTh NPHHIMOEL CTPYKTYPHO-()YHKIHOHAILHOM OpraHH3aluy,
HCTIONB30BaTh (PH3MOJIOTrHYEcKUe, MUTONOTNYECKHe, GHOXUMUYeckne, GHoPH3NUECKHE METOABI
aHaIu3a JJI9 OLICHKM M KOPPEKIMH COCTOSHMSA XMBBIX OOBEKTOB M MOHHTOPHMHTZ CPENBI MX
oOMTaHuA;

OIIK-2.1 npuMeHseT NPHHUUIBI CTPYKTYPHO-OYHKIIHOHAJIGHOM OpraHW3alH it
H3ydEeHHS OHONOTHYECKUX OOBEKTOB H OLEHKH COCTOSHHUSA XKUBBIX CHCTEM

OIIK-2.2  wucnome3yer  (U3UONOTHYECKHE,  [MTOJNOTHYECKHE, OHOXHMHYECKHE,
Ono¢u3HUecKue METONBl aHaNu3a AN MOHMTOPMHr2 M KOPPEKIMH CpPEHBl OOMTAHHS >XMBBIX
00BEKTOB

OIIK-6 CrniocoGeH ncnonb3oBarh B Mpo¢eCcCHOHANBHON ASATENBHOCTH OCHOBHBIE 3aKOHBI
¢usuky, xuMuH, Hayk o 3emie W GHOJNOrHH, IPHMEHATH METONBI MaTeMaTH4eCcKoro aHaliu3a u
MOJENIMPOBAHHS, TEOPETHIECKUX M SKCIEPUMEHTAIBHBIX HCCICAOBaHHMH, MpHAOOpeTaTh HOBbIE



MaTeMaTHUeCKHe H eCTeCTBeHHOHAYUHBIE 3HAHMS, UCHONb3Ys COBPEMEHHbBIE 00pa30BaTENBHEIE H
HH(pOPMAIIHOHHBIE TEXHOJIOTHH;

OIlK-6.1 Ucnonesyer B npodecCHOHANBLHOM AEATENBHOCTH OCHOBHBIC 3aKOHBI GU3KKY,
XHMHH, HayK 0 3emiie 1 GHoIorum

OIIK-6.2 TlpumeHser MeTONBI MareMardyeckoro asanmu3a ¢ MONCIHPOBAHLA,
TEOPETHYCCKUX H SKCHEpPHMEHTAIBHBIX HCCIICTOBaHAM

OI1K-6,3 criocoben nprobGpeTaTs HOBbIE MATEMATHIECKHE U €CTECTBEHHOHAYTHBIC SHAHMA,
WCIIOJIE3YS COBPEMEHHEIE 0GpasoBare/bHEIE H HHPOPMAIHOHHEIE TEXHOIOTH

1. O6mee YUCIO TeKTpoHOB B HoHe Cr’* paBHO:
1)21 2)24 3) 27 4) 52

2. TonbKO HOHHAA CBI3b CYHIECTBYCT B:
1)NaOH  2)SiFs 3)CaF,  4)K,S04

3. He mpuberas K pacuéTaM, ONpPEeNEIHTh, KaK H3MEHUTCS SHTPONHS B PeaKIUH:
Noy + 3Hyy < 2NHj3(p

1) He H3MCHHTCA 3) yMEHBIIUTCS

2)  YBEIMYHTCHA 4) cHavyaJsia yMEHBIIIUTCS, 3aT€M YBCITHIUTCA

4. CaMOIPOM3BOJIBHO IIPOTEKaeT peaKilys, B KOTOpOoH
1)AG>0 2)AG<0 3)AS<0 4)AH>0AS<0

5. B o6paramoii xumueckoii peakipn 2NOg+Oxqpe> 2NO2 AH < 0 paBHOBecHE
CMECTHTCS B CTOPOHY IPOAYKTa peaKIuy IIpH:

1) yBenuueHUY JaBICHUI 3) yBeMueHNH KOHIIEHTpanyu
IpoayKTa
2) yBeJIMYEHHUH TeMIEPaTyphl 4) BBeIcHUHU KaTaIu3aropa

6. Macca ruIpOKCH/Ia KaJiisl, KOTOPYIO HaJio pacTBOpuTs B 300 MII. BOAEL 9TOOEI

noxy4uTh 15%-HbIi pacTBOp, paBHA
1) 52,9 2)60,3 3) 45,7 4)54,8

7. Maccosas mons (%) Xjopuja MarHus B pacTBOpe, IONY4E€HHOM CMEIICHHEM 200
r. 10%-Horo pacteopa i 300 mn. 0,5 M pactBopa (c=1,08 r/mi.), pasHa:
1)6,5 2)12,0 3)84 4)9,3

8. BLI9HCIMTE CTelieHb THApou3a anerara kanus B 0,1 M pactsope
K(CH3COOH)=1,8+10":
1)5,5+10° 2) 5,56 « 107 3)5,5 108 4) 7,45+ 107

9. PaccupTarh OTHOIIEHYE KOHUeHTpartii ciaboii kucnorst 1 eé cou (C, @ Cs) B
6ytbeproM pacTsope, ecir pH = 1,74 u pKa = 3,74.
12:1  2)100:1 3)1:22 4)1:100



10. Illenounsle MeTaIbl B IPOMBIIUIEHHOCTH IIOMYYaIOT:
1) anexTponuzoM pacTBOPOB rajIOreHUIOB |
2) 3MEeKTPONN30M PACILJIABOB FaJIOTEHH 0B

3) TepMHYECKHUM pa3IOKEHHEM IIeI04ei

4) BOCCTaHOBIIEHHEM OKCHJIOB.

4.1.2. Tabmuna OTBETOB K IPUMeEPaM TECTOB

Homep Tecra 112|314 |5|6/[(7|8|9]10
Howmep oTBera 1 {3 (3|2 |1 |1|1]4]|2]2
Homep Tecta 12|13 (4|5|/6|7[8|9]10
Howmep oTBera 1 {3 (3|2 |1|1|1|4]2]|2

3.2. Tunosbie 32 1aHNA 1S IPOMEKYTOYHOM ATTECTALMH

3.2.1. Bonpochl k 3K3aMeHy

®opMupyemMasi KOMIETEHIHA:

OIIK-2 CnocobeH NMpHUMEHATH NPHHIMMIEI CTPYKTYPHO-(YHKIIHOHAIBHON OpraHH3aIyy,
HCIIOIb30BaTh (U3HONTOrMYecKre, UTONOTHYECKHE, OHOXUMHYECKAE, OHOGU3NIECKHE METOMEI
aHAIH3a I OUEHKM M KOPPEKIMH COCTOSHHS JKHBBIX OOBHEKTOB M MOHHTOPHHTZ Cpelbl HX
oOuTaHHA;

OIIK-2.1 mpuMeHseT NPHHIUNEL CTPYKTYPHO-QYHKIHOHANBHOM OpTaHM3adM I
u3ydeHHs GuonorndecKux oObeKTOB ¥ OIEHKH COCTOSHHSA KHUBEIX CHCTEM

OIIK-2.2 HCIONB3yeT  (DU3HOJIOTHUCCKHME,  ITHTONOTHYECKHE, OHOXHMHYECKHE,
6uodu3ryeckye METOABl aHANH3a NI MOHHMTOPHUHIA M KOPPEKIMH Cpelbl OOMTaHMS JKHBBIX
obBeKTOB

OIIK-6 CnocobeH HCIONB30BaTh B IPOdecCHOHANBHOM AeATENLHOCTH OCHOBHEIE 3aKOHEI
¢usuxu, xuMuM, Hayk o 3emie B GHOJNIOTHH, IPAMEHATH METOIBI MATEMATHYECKOIO aHATIH3A H
MOJETHPOBAHHMS, TCOPETHUECKHX H SKCIEPUMEHTATIBHBIX HCCIIEOBaHMIA, IPHOOpETaTh HOBEIC
MaTeMaTHYCCKHE U ECTECTBEHHOHAYYHBIE 3HAHNS, UCITONB3Yd COBpEMEHHEIE 00pa3oBaTelibHEIEe U
HHGOPMAIOHHbBIE TEXHOIOTHH;

OIIK-6.1 Hcnons3yer B IpoecCHOHANBHON IEATENPHOCTH OCHOBHEIE 3aKOHBI (DHM3HKH,
XHMHH, HayK 0 3eMiie ¥ OHONOrum

OIIK-6.2 [IlpuMmeHseT METONEI MAaTeMaTHYCCKOTO aHajM3a M MOJEIMPOBAHMA,
TEOPETHYECKAX H HKCIIEPUMEHTAILHEIX UCCIICAOBAHMIMA

OIIK-6.3 cioco6en nproGperars HOBBIE MaTeMaTHUECKUE H €CTECTBEHHOHAYYHBIE 3HAHMA,
HCIIONB3YS COBPEMEHHBIE 00pa30BaTeNIbHBIE 1 HHOPMAITHOHHEIE TEXHOJIOIH

Bonpocsl k 3k3aMeHy no pa3gesiam 1-7:

1. DxBHUBaneHT. DKBUBaJIEHTHAA Macca. JKBHBAJIEHTHBIM 00bEM (TIpHBECTH
IIpUMEPEI). 3aKOH SKBHBAIICHTOB.
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2. TIpumepsl pacuéra SKBUBAJICHTA 3IeMEHTa, OKCHA, OCHOBAaHM:, KHCIIOTEI,
COJIH, OKMCIIUTENSA, BOCCTAHOBHTEJLA.

3. OCHOBHEBIE TEPMOAUHAMUHECKHE XapaKTEPUCTUKY. 1-if, 2-1 ¥ 3-H 3aKOHEI
XMMHYECKOH TEpMOUHAMHKH.

4, Dueprus ['u66ca. HampasneHHOCTH MPOTEKaHMUs CaMOIIPOX3BOJIbHEIX
XAMHYECKUX IIPOLIECCOB.

5. Tepmoxumudeckuii zaxoH I'ecca. Tennosoi apext peakiuu.

6. CKOpOCTh XUMH4YECKOH peaKiyH. 3aKoH JAeHCTBUSI Mace (KMHETHYSCKMIA).

7. 3aBUCHMOCTDb CKOPOCTH XMMHUYECKOH peakliii OT TeMIICPaTyphl.
Temneparypasii koadduuuent. 3axon Baut-T'odda. Teopus axTuBarmm.

8. SIpnenue Karanmsa. Karanusaropsl, npuHIu geiicTBus. Teopus mepexoqHoro
COCTOSHHS ¥ 06pa3oBaHus aKTHBAPOBAaHHBIX KOMILIEKCOB. brokaTaiM3aTophL.
9. XMMHYECKOe paBHOBECHE C TOYKH 3peHHs TepMoarHamMuki. KoHcTaHTa
paBHOBECHSI.

10. Cmeenue xumudeckoro pasuosecust. [Tpuamun Jle Ilatense.

11. Arperarssie coctosyst. Pactsoper: Tlomstre, Teoprst. PacTBOpEI HACHIIECHHBIE,
HEHACHIIICHHBIE, TIEpPECHILICHHEIE.

12. Cnoco65I BeIpa)XeHMs KOHIIEHTPAIHX pacTBOPOB.

13. Ocmoc. 3akoH Baut-I'odda. Pois ocMoca B 6HOIOrHYeCKHX ABICHUAX.
14. TaBneHue napa pacTBOPUTEINS Hafl pacTBOPOM. 3aKOH Payirs.

15. Kunienue u 3aMep3aHie pacTBOPOB.

16. OTKIIOHEHKE TIOBEASHHUA PacCTBOPOB IEKTPOJIUTOB OT HE3IIECKTPOTIUTOB.
H3oroHudeckuit ko3 UIIHEHT.

17. Cnabsie anexTponutsl. CTeneHs aucconyanyui. KoHcTanta McConUaniH.
18. 3aBUCHMOCTD CTETIEHH JUCCOLHAIMH CIab0r0 3MEKTPOIHTa OT KOHICHTpallii
pacTBopa. 3axoH pasbasneHys OcTBaIBIA.

19. PaBHOBeCHE B pacTBOpax CaGbIX HNEKTPONUTOB. Biusgune ofHOMMEHHOTO H
CBSI3BIBAIOLLETO HOHOB.

20. AMdoTepHBIe THAPOKCHIEI ¢ TOYKH 3PEHHS TEOPUH JEKTPONUTHICCKOH
JUCCOLIHAIMH.

21. CuiBHBIE 2IEKTPOIHTEL. AKTHBHAA KOHIIEHTpamus. FloHHas cuna pacTBopa.
22. Tucconuars Bojsl. MloHHOE MPOHU3BECHUE BOABIL. Boxopoaustii
mokasarens pH.

23. T'upponus coneit. Poib B 2)KMBOM OpraHH3MeE.

24. CoBpeMeHHAas MOZENb COCTOSHIL JIEKTPOHA B aroMe. KBaHTOBBIC 1HCIA.
INpunun HHaynu.

25. Pacnipesenienue 3eKTpoHoB B atome. [Ipasumio XyHna.

26. TepromuecKuii 3aK0H ¢ TOYKH 3pEHHA CTPOEHUs aToMa. IIpHIMHE]
MePUONNYHOCTH.

27. s, p, d, f -3MeMeHTHL, ONOXeHHe B eproanueckoi cucteme. OCHOBHBIE
XAMHUYECKHE CBOHCTBA.

28. Tpupona XMMUYECKO# CBA3H. MeToN BaJIEHTHBIX CBS3CH.

29. O6GMeHHBI# B JOHOPHO-aKIENTOPHBIH MEXaHU3MBI 00pa3OBaHHs
KOBAJIGHTHOM CBS3H.
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30. KoBanenTHas cBsa3b. E€ pasHOBHAHOCTH M CBOMCTBA.

31. BasieHTHOCTb aTOMOB B CTallMOHAPHOM U BO30YXIEHHOM COCTOSHHSX.
Kparnocts cBs13u. CUrMa-cBsi3b U ITH-CBS3b.

32. I'ubpunusaims aroMHbix opbutaneii. [Ipumepsl. [IpocTpancTBeHHAS
KOH(Uryparus MONEKyYI ¢ Sp, Sp2, sp® -rubpuansanyeii (IpuMepsi).

33. Monnas ces13b. HeHanpaBieHHOCTE M HEHACHIIIAEMOCTE HOHHO#M CBSI3H.
CgolicTBa BeIIECTB C HOHHBIM THIIOM CBSI3H.

34. Bupl MEXMOIEKYISIPHOTO B3aUMOICHCTBHA.

35. Bonoponnas cBa3b, €€ OHOIOrHIecKas polb.

36. KommnekcHsle coenuHenus. Teopus Beprepa. Pojib B )KHBOM OpraHu3Me.

37. Qucconuanusa KOMIUIEKCHBIX coenquHeHMi. KoHcTanTa HeCTOMKOCTH
KOMIIJIEKCHBIX HOHOB.

38. Xumuueckas CBA3b B KOMIUIEKCHBIX COeNUHEHUAX (TIPUMEDHI).

39. OKMCIUTENFHO-BOCCTAHOBUTEIBHBIE PEaKIMH. BUIBI OKHCIHTENBHO-
BOCCTaHOBUTEJIFHBIX PEaKIIHiA.

40. Baxxneiime OKUCITUTENN B BocCTaHOBUTEH., OKHUCIHATEIHHO-
BOCCTaHOBHTEJIbHAA JBOHCTBEHHOCTb.

41. CrannapTHBIe 31€KTpOoIHbIE NOTeHIMAEL. HanpasieHue npoTeKaHua
OKHCIIATENIEHO-BOCCTaHOBUTEIBHBIX PeaKIHii.

ITo pa3neny 8:

1. O6bmas xapaKTeprCTHKA IO PYIIIEI TAIOTEHOB.

2. Crioco6b1 momy4eHus rajoreHoB. [ IpumeneHue.

3. Boxoponusle coenuHenus rajnoreHoB. CBoicTBa, IPHIMEHEHHE.

4. Xnopuas Boma. [Tomyuenue, cBoiictsa, npuMeHEHHE.

5. Xnopnag m3Bects. [lonydenne, cBolicTBa, IpUMEHEHHE.

6. Kucnopoznconepsxaiiye KUCIOTHI raloreHOB. M3MeHeHre MX CHIIBI 1
OKHUCITUTENBHON criocoGHOCTH. Coli KHUCIIOPOACOAEPIKAIINX KUCIIOT.
IIpumenenue.

7. Ob1mas XapaKTepUCTHKA NIOATPYIIITEI KHCIOPOAA.

8. Bona. @usndeckue u xuMmirdeckue cBoiictea. Bosia kak pacTBOpHUTENE.
buronormyeckast ponb BOABIL.

9. CepoBonopon, nonydeHue u coiicta. CepoBofopoaHas KUCHOTA. 1-9 1 2-5

KOHCTaHTBI AUCCOLMAIUN. POJIb B OKUCIIUTENEHO-BOCCTAHOBUTEIBHBIX mporeccax.

Comu cepoBoIOPOAHON KHCIIOTHL

10. Cepnas xucnora. Ponb B OKHCIHTENEHO-BOCCTAHOBUTENBHBIX MIPOIECCaX.
Comu cepHroit kucnotsl. [Ipumenenwe.

11. Coenunenns cepbl B CTeeHH OKUCIEHHS +4. Polib B OKHCITHTENTBHO-
BOCCTaHOBUTENBHEIX Iporieccax (mpumMepsl). I IpumeHneHme.

12. Ob11as xapakTeprCTHKA TOATPYIITHI 30Ta.

13. AMMuak. Iomydenune, XuMIAYeCcK1e CBOHCTBA, IPHIMEHEHHE.

14. AzorHas Kucnora. XuMudecKue CBONCTBA. B3auMopeiicTBrE ¢ METaJUIAMUL.

Hurparter. O6HapyxeHue.
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15. AzoTHcTast KUciioTa | €€ conu. Poib B OKUCIUTEIHO-BOCCTAHOBUTEIBHBIX
nponeccax. IIpumeHenue.

16. buonorndeckas poib a3ora 1 docdopa. [Ipumenenre.

17. MbImbsK 1 ero coemuaerns. OGHapyxeHue. BInsHue Ha XHBOH OpraHusM.
IIpumenenue.

18. ObmIast XapaKTepHCTUKA IEMEHTOB IIOATPYIIIEI yrieposia. Biusanue Ha )XHBOH
opranusM. I IpuMeHeHue.

19, Kucnopozconepxkaiiye coenHeHns yrmeposa. [{nanupL.

20. Kpemnnii, ctpoeHre aroMa. Baxkaelnye coelMHEHNs], MX CBOKCTBA,
[pYMEHEHHE.

21. O61mas xapakTepucTrKa 3meMeHToB 11l rpymmbl maBHOM MOATPYIIIBL.
[Ipnmenenne.

22. Bop. CrpoeHue aroMa, BaJIeHTHOCTE. BaxkHeiiime coeiuHEeH. IIpnmeneHue.
23. AmomMuHuii 1 ero coequHenus. [Ipumenenue.

24. O61ias XapaKTepUCTHKA IEeMEHTOB IMaBHOM noArpymnms! 1l rpymibL.
IIpumeHenue.

25. XK&cTKOCTh BOAEI M CIOCOOBI €€ yCTpaHEeHH.

26. lllenounsle MeTaJUIEL. Mi3MeHeHIe TOTEHIANA HOHU3auK. Polb B
OKHCIIMTENbHO-BOCCTAHOBUTEBHEIX NpoLieccax. BaxxHeHIe COeqMHeHI,
Ouosoruueckas poib, IPUMEHEHHE.

27. Xpom. CtpoeHue aroma. BoamoxHbIe cTenieHu okucnenus. KucnorHo-
OCHOBHBIE CBolcTBa. [Ipumenenue.

28. OKUCIUTENFHO-BOCCTAHOBHUTENFHEIE CBOMCTBA COETMHEHHUH XpoMa C
PasMUYHOH CTENEHBIO OKHUCIICHHS.

29. AmdoreprocTs rupokcraa xpoma (III). XpoMHTEL, HX BOCCTaHOBUTE/IBHEIE
CBOMCTBA.

30. XpoMoBas 1 UXPOMOBas KUCJIOTBL, HX COJH, POJIb B OKHCITHTEIBHO-
BOCCTAHOBHTENBHBIX PEaKIUAX.

31. Mapranen. CTpoenue aroMa. BoaMoxkHEIe creneny okucieHus. KuciorHo-
OCHOBHEIE CBOICTBA.

32. OKMCIUTENFHO-BOCCTAHOBUTENIFHEIE CBOMCTBA COSIMHEHMH MapraHIia B
3aBHCHMOCTH OT CTETIEHH OKHCIICHHS.

33. [ToBeeHye epMaHTraHaTa Kaius B PasiidHBIX cpenax (IIpUMepE!).
IIpumenennue.

34, O611as XapaKTepHUCTHKA TPHaBI Xkele3a. Polb B XUBOM OpraHusMe.

35. XKene3o, CTpoeHHe aroMa, CTENIeHH OKHCIeHus. FIsMeHe e CBOHCTB
COeIMHEHUI C I3MEHEHHEM CTEeHH OKHUCIICHHS XKene3a. Pols B XKUBOM
opramsMe. I [puMeHeHHe.

4. METOIUYECKHE MATEPHAJIBL, ONPEAEJTIOIIAE MNPOHENXYPbBI
OILIEHMBAHUA 3HAHWI, YMEHMIA 1 HABBIKOB
Y OIIBITA AEATEJIBHOCTH, XAPAKTEPU3YIOHMNX 3TAIIBI
®OPMUPOBAHMS KOMIETEHIIAN
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Kpurepru olleHuBaHHA  3HAHUMA 06Y JaloIUXCca IpH  IIPOBCICHHHN
KOJLJIOKBHYMaA.

® OT™METKA «OTJIHYHO» - 06yqa10m1/1171c;1 YCTKO BBIpAXKaACT CBOIO TO4YKY
3peHud 110 pacCMaTpUBAaCMbBIM BOITpOCaM, IIPUBOJA COOTBETCTBYIOIHE TPHUMCPDI.

¢ OT™MeTKa «xXopouio» - 06}"{&101[(1/1171051 JOITyCKAaeT OTHCIIBHBIE ITOTPEIMHOCTH
B OTBECTC

e OTMETKA «YAOBJIETBOPHTEJbLHO» - oOydaomuiics OOHapyXHBaeT
Ipo0eIEl B 3HAHUAX OCHOBHOIO y4eOHOTO U HOPMAaTHBHOIO MarepHaa.
e OTMETKa «HEYIOBJIETBOPUTENBLHO» - oOOydaromuiica 0OHapyXHBaeT

CYIlECTBEHHBIE TIPOOeNsl B 3HAHMAX OCHOBHBIX IIOJIOXCHMH JMCIUILIHHEL,
HEYMEHHE ¢ TIIOMOINBIO MpenoAaBareisi IMONYYHMTh MNPAaBHIBHOE peEIIeHUe
KOHKPETHOM NpakTHYECKOM 3a1auH.

Kputepnu  olieHHMBaHWA  3HAHUMA OGYH aluxXcd IIpH  IIPpOBCIACHHHU
TECTHPOBAHHA

PesyneraT TecTHMpOBaHMA OLICHMBAETCSA II0 IPOLICHTHOM IIKaJie OIEHKH.
KaxmoMy ofydaromieMycs INpenjiaraeTcsi KOMIUIEKT TECTOBBIX 3afaHMi H3 25
BOIIPOCOB:

¢OTMeTKA OTVIHYHO» — 25-22 TIpaBUIBHEIX OTBETOB.

eOTMeTKA «X0pOmIO» — 21-18 IIpaBUIIEHEIX OTBETOB.

¢OTMeETKA «YIOBJIETBOPHUTEJbHO» — 17-13 NIpaBHIILHEIX OTBETOB.
¢OTMeTKA «HEYXOBJIETBOPUTENbHO» — MeHee 13 MPaBHIILHBIX OTBETOB

Kpurepru 3HaHUH Opy NPOBEJICHUH 3K3aMeHa.

e OTMETKA «OTIHYHO» — BBIIONHEHH BCe BHABI y4ueOHOW paboTHL,
npeNyCMOTpeHHble  y4eOHBIM  IwiaHoM.  OOydJarommicsa  AE€MOHCTPHUPYET
COOTBETCTBME 3HAHMI, YMEHHUH, HABLIKOB IPUBEACHHBIM B Tab/IHIaxX MOKa3aTelaM,
oIeprpyeT NMpHOOpEeTeHHBIMM 3HAaHWAMH, YMEHHAMH, HAaBHIKAMM, MPHMEHSET HX
B44 cHTyauusx IOBBILEHHON cloXHOCTH. IIpum 3TOM MOryT OBITH JOIYHICHBI
HETOYHOCTH, 3aTpPyAHEHUS NMpPH aHATUTUYECKUX OIepalliaX, NEepPeHoce 3HaHUH U
yMEeHHU# Ha HOBBIE, HECTaHJapTHBIE CUTYallUH. —

e OTMETKA «XOpOLIO» — BEIIONHEHHI Bce BHABI Y4eOHOH pPaboTEL,
npenycMOTpeHHsle  ydeOHBIM  IaHoM.  OOydaroluicsa — IEMOHCTPHpYET
COOTBETCTBHE 3HAHMIA, YMEHHUH, HABRIKOB IPUBEACHHBIM B TA0IMIAX MOKa3aTeIAM,
OIEpHPYeT MPHOOpPETEHHEIMU 3HAHUAMY, YMEHHAMH, HABEIKAMM, IPUMEHSET UX B
CTAHJAPTHEIX curyauusX. [Ipm 3T7oM MOryT OHITh JOMYHICHBl HE3HAYHUTEIbHEBIC
OlMOKH, HETOYHOCTH, 3aTPyAHEHMS IpPU aHANUTHYECKHMX OIIEpaluiX, IEpeHOCe
3HAHUH U YMEHUH Ha HOBbIE, HECTaHJAPTHRIE CUTYaIlH.

¢ OTMeTKa «yI0BJIETBOPHTEIbHO» — HE BEINIOHEH OAUH HIH Oollee BUIOB
yue6HOH paGoTHI, IpPeLyCMOTPEeHHBIX Yy4eOHBIM IulaHoM. OOydarommiics
JIEMOHCTPHPYET  HEIIOJIHOE  COOTBETCTBHE  3HAaHWW, YMEHHH, HaBBIKOB
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IPUBEIEHHBIM B Taﬁjmuqx ToKa3aTessM, JOMYCKAIOTCA 3HAYMTENBHBIE OIMOKH,
NpOABIAETCS YACTHYHOE OTCYTCTBHME 3HaHMI, YMEHHH, HABBIKOB IO PAMY
mokasarejieit, oOyuaroluiics HCIBITBIBACT 3HAYUTENIBHBIC 3aTPYAHCHMS IIPU
ONIepUpPOBAHUM 3HAHMSAMH ¥ YMEHUSMHU [IPH MX IIEPEHOCE Ha HOBbIE CUTYaluH. —

e OTMeTKA «HEYAOBJETBOPHTENLHO» — HE BHIONHEHHl BHJBI y4eGHOM
paloThl, MpeXyCMOTpeHHble YYeOHBIM IUIAHOM. JEMOHCTPUPYET HEMONIHOe
COOTBETCTRYE 3HaHMiI, yMEHHIi, HABEIKOB MIPHBEJICHHBIM B TaONuIax MMoKasaTeleH,
JOIYCKAIOTCS 3HAYUTENbHbIE OMMOKH, IPOSBIIETCS OTCYTCTBHE 3HAHUMA, YMCHHH,
HAaBHIKOB 10 OonbllleMy psAay Iokasareneif, o0Oy4aromuiiCs WCILITBIBACT
3HAYMTENBLHEIE 3aTPYIHEHHUS MPH ONEPHUPOBAHMM 3HAHWUSMU H yMEHHSIMM IIPH HX
mepeHoce Ha HOBEIE CUTYaIlNH.

5. JOCTYITHOCTB 1 KAYUECTBO OBPA3OBAHMS 1JI5 JIAX C OB3

IMpy HeoOXOAMMOCTH HMHBaNHAaM W JIHHA@M C  OrpaHMICHHBIMH
BO3MOXHOCTAMHM  3[OPOBBSl TIPENOCTABIAETCA JOIOJIHHUTENBHOe BpeMst JUId
HOJATOTOBKY OTBETA Ha 3a4eTe.

TIpH npoBeIeHKUH TIPOLEAYPH! OLICHUBAHHA PE3Y/IETaTOB 00yYeH!s] HHBAUIO0B
M JIMI C OrPaHMYEHHBIMHA BO3MOXHOCTAMH 3[OPOBbS MOTYT HCIIONB30BATHCA
COOCTBEHHBIE TEXHUIESCKUE CPEACTBA.

IMpouenypa OLIEHMBAHUA pe3yNETaTOB OOyY4EeHWS HWHBAIWJIOB H JHIL C
OTrpaHMYEHHBIME BO3MOXXHOCTSIMH 37I0pPOBbsl [0 JUCLHUIUINHE IpeIyCMaTpUBaeT
HpeNoCTaBIeHHe HHpOpMaLH B (opMax, aalTHPOBAHHBIX K OTPAHMYCHUSM HX
3I0pOBbS ¥ BOCIIPUATHSA HHGOPMAIMH:

— B TmedaTHOH ¢QopMe  yBeITMYEHHBIM
mpuGpTOM,

— B (hopMe TEKTPOHHOIO JTOKYMEHTa.

— B Me4aTHOI1 dopme,

— B (hopMe NEKTPOHHOIO JOKYMEHTa.

Jns mur ¢ HapyIeHUsIMH
3peHHUA:

Jlns muig ¢ HapyIIeHUsIMH CITyXa:

JUns mun ¢ HapyIIeHUsIMU — B IleyatHoi ¢opme, anmnapara:
OTIOPHO-JIBUIaTeJIbHOTO — B (hopMe HIEKTPOHHOTIO JJOKYMEHTA.
anmapara

ITpy npoBe/IeHKH TIPOLEAYPHI OLIEHVBAHHsA Pe3yJIETaToB 00y4eH!s HHBAIIIOB
W JMI C OIpaHHYEHHBIMH BO3MOXHOCTSAMM 3IOPOBBS 10 JHUCIHILIMHE
obeclleunBacT BBIIONHEHHME CIEAYIOIMX JONONHHUTENBHRIX TpeboBaHHH B
3aBHCHMOCTH OT HHAMBHAYAIBHEIX 0COOEHHOCTEH, 00yUarOIMXCs:

a) HMHCTPYKUHS TIO IOPAAKY INpPOBEACHHS TNpPOLEAYPH OLCHHBAHUA
IIPEIOCTABIsETCA B OCTYIHOM (opMe (YCTHO, B IUCEMEHHOR (opMe);

6) mocrymHas (opMa NPEAOCTABICHHSA 3a1aHUM OLEHOYHBIX CPEICTB (B
meyaTHOH ¢opMe, B mMedaTHOM ¢opme yBeNMUeHHBIM WIPUQTOM, B dbopme
3IEKTPOHHOTO JOKyMEHTa, 3a/laHMs 3a9UThIBAIOTCS TIpENOAaBaTeNeM);
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B) AocTymHas ¢opMa IpemOCTABICHUS OTBETOB HA 3aiaHUs (IIMCBMEHHO Ha
OyMare, Ha0Op OTBETOB Ha KOMIIBIOTEPE, YCTHO).

ITpy HEOOXOAMMOCTH Ui O0Y4alOIUXCS ¢ OrpaHUYCHHBIMH BO3MOXKHOCTIMH
3[0POBBS M HMHBAJIHAOB HpOLEAypa OLEHMBAaHUS pe3ylbTaToB OOydeHHs IIO
JMCLUATUITMHE MOXET IIPOBOUTHCA B HECKONBKO STaIOB.

ITpoBeseHme MpoOLEAypPEl OLIEHMBAHUS Pe3yNbTaTOB OOY4EeHHS HHBAIMJOB H
JAIl C OrPaHMYEHHBIMH  BO3MOXHOCTAMH  370POBbS  JOMYCKaeTcs C
HCIIONB30BaHUEM AUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOIOTHIA.
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AHHoTanMs padodell MporpaMMbl 0 JUCUHIINHE
B51.0.9.1 «Heopranuueckas XuMH»
Yposenn BhIcHero odpazoBanust BAKAJIABPUAT
Hanpasnenue noarorosku 06.03.01 Buosorns
Mpodnas I'eneTnka KUBOTHLIX
®opma o0yueHHs OUHAS.

Ilens ocBoeHHS AHCHMILIHHBI: COCTOMT B NpuOGpEeTeHHH HABBIKOB  HMCTIONB30BaHMA
HEOPraHMYeCKOH XMMHMH B NpO(hEeCCHOHANBHOH AEATEIbHOCTH, o0y4eHMH CTY[CHTOB aHAIM3HpPOBATH
YCNOBHS XMMHHYECKHX 3a7ad, BHIOMpaTh METOAB! PEMICHHA W NPOBOIUTE aHANH3 TONYYEHHBIX
Pe3yNETATOB, PA3BUTHM JIOTHHECKOrO MBIIUIGHHS CTYACHTOB, €IO Ha NPaKTHKE TOMOXET WM
aHATH3MPOBATH TEKYUIYIO CHTYallMIO, MPOTHO3MPOBATE PA3BUTHE NanpHEHNMIUX COOBITHH M IPHHAMATH
NpaBWIbHBIE pelleHus; B (OPMUPOBAHMH LENBHOTO HAyHHOTO MHPOBO33DEHHs, BKIIOYAIOLICTO
HEOPraHMYECKYIO XMMHIO Kak HEOTBEMIIEMYIO 4acTh KyJbTypEL.

MecTo aucnumiuasl B yieonom mnane: 51.0.9.1 "Heopranmieckad xumus" OcsanBaercs B 1
ceMecTpe.

TpeGosanus X pe3y/bTATAM OCBOCHHS JHCHHIUIMHEL: H3YHdEHHC OUCLHIUIVHBL  JTOJDKHO
copmupoBaTh crenyromue kommereniym: OIIK-2, OIIK-6

OIIK-2 CnocobGeH MpHMEHATh MPUHIHIIBI CTPYKTypHO-GYHKIMOHATIBHON ~ OpraHu3ariy,
JCTIONB30BaTh (DHBHONIOTHYECKUE, LHTONOTHYECKHE, GHOXUMUMECKHS, OuodusnuecKie METOAbl aHaIu3a
JUTS OLICHKY H KOPPEKITAM COCTOSHILA JKHBLIX O0BEKTOB M MOHHTOPHMHIA CPEIBI MX obuTaHus;

OIIK-2.1 npuMeHAECT TPUHLHUIIBI CTPYKTYpHO-(YHKIIMOHAIBHON OpraHM3aluy JULd H3yqeHHd
GHOJIOTHYECKHX OOBEKTOB H OLICHKH COCTOSHHSA JKHUBBIX CUCTCM

OIIK-2.2 ucnone3yeT (GH3HONOTHYESCKHE, HHTOIOTHIECKHE, GuoxuMHUecKre, OuopumyecKue
METO/IBI AHATH3a UL MOHHTOPHHT2 ¥ KOPPEKIIHH CPE/bl OGHTAHUS XUBBIX 00BEKTOB

OITK-6 Crioco6eH Henoap30BaTh B MPO(eCCHOHAIBHOM AeATeIEHOCTH OCHOBHBIC 3aKOHbI ¢$uzukH,
XUMuH, HAyK O 3eMyie U GHONOrHM, IPUMEHATH METOMbI MATEMATHHECKOrO aHaIMsa H MOJIEJTHPOBAHM,
TEOPETHYECKHX M 3KCIEPUMEHTAIBHBIX HCCIIeNOBAHMI, NPHOOpeTaTh HOBBIE MATCMaTHUYCCKHC U
€CTECTBCHHOHAYYHble 3HAHHfA, HCIONb3yd COBPEMCHHbIC obpazoBatenbHble ¥  HHOPMAUMOHHEIE
TEXHOJIOTHH,

OITK-6.1 Ucnone3yeT B MpodecCHOHANBHON ACATCILHOCTH OCHOBHBIC 32KOHBI (GM3HKH, XUMUH,
HayK 0 3emie ¥ GHoNIOruy

OIIK-6.2 TlpuMeHseT METOABI MATEMaTH4YECKOro aHaM3a W MOJCTMpOBAHHA, TCOPETHYECKUX H
SKCIICPUMEHTAIBHBIX UCCIIEOBaHUH

OIIK-6.3 cmocoGeH NpuoGpeTaTh HOBEIE MATEMAaTHYECKME H €CTCCTRCHHOHZYHBIC 3HaHMA,
JCTIONB3YS COBPEMEHHBIE 06pa30BaTe/bHbIC ¥ MH()OPMAIMOHHBIC TEXHOIIOTH

KpaTkoe cofep:kanue THCHHILIAREL: CTPOSHUE aToMa. TeproandecKuii 3aKOH 1 NIEPHOIMICCKas
chcTeMa xuMHueckux aiementoB JI.M.Menneneesa. XumudecKas CBS3b. Xumuveckasd KHHETHKA.
XuMmyuueckas TepMOAMHAaMuKa. Pactsopbl. KomIuieKCHbIE —COCIMHCHHS. BroreHHble  3IE€MEHTHI.
OKHUCITHTEIBHO-BOCCTAHOBUTEIBHEIE  peakLiu.BHyTpeHHAd SHEpPrui. DHranenusd. 3akoH T'ecca H
cneacTeua u3 Hero. TepMOXMMMYECKHE YPaBHOHUA. Ourponui. CpoboziHble 3HEPTHH I'u66ca u
Temsmronsia.  3akon Baur-Todda. Buonormyeckoe 3Ha4CHHE OCMOTHMECKOro AAB/ICHI. OBP.
BakHefiide OKMCAHTENM M  BOCCTAHOBMTENH. OKHCIMTENbHO-BOCCTAHOBUTEIBHOE — PABHOBECHE.
CraHapTHBIH  OKHMCIIHTE/IBHO-BOCCTAHOBUTE/IbHEIN  MOTEHIMAIL. Vpasrenue Hepucra. OJIC
HaIpaBJIeHHE NPOTEKAHUA OBP. 'ayibBaEHYeCKHii 3IIeMEHT. P/ HalpsHKEHUH METaJLIoB. Bansaxue cpeabl
¥ BHELIHHX ycjioBuil Ha Hampasnenne OBP u xapaktep TpOAyKTOB. JnddysuoHHs B MeMOpaHHbIH
[OTCHIMANLL, WX Ouonorkyeckoe 3Hauenue. Pone OBP B opranmsme. KoopavHallMOHHAs TEOPHA
CTPOCHMA  KOMIUIEKCHBIX  coefMHeHud  Bepuepa. CTpoeHHe  KOODAMHAIWMOHHOH  CGepsl:
KOMIUTeKcooOpa3oBarens, KOOPAMHALMOHHOE HHCIIO, JIMCaHabl, [OHOPHBIE aTOMBbl JIMIAHJIOB,
JCHTATHOCTb. ['€OMETpHs KOOPIWHAIMOHHOH  CepEl, BHemHec(epHble HOHBL Y CTOHYMBOCTE
KOMIUIGKCHBIX COGJMHEHMid B pacTBopax. KOHCTaHTBI YCTOHYHBOCTH, KOHCTAaHTHI HECTOMKOCTH.
DaxTOpHl, BIMAOLIME Ha yCTOHYMBOCTD KOMIUICKCHBIX COEIMHEHH B PACTBOPaX.

OGmast TPYA0eMKOCTh AHCHMIIHHBL: 4 334CTHBIE SAMHULEL (144 uaca).
HToroBblii KORTPOJb O JHCHHUIIHHE: 3K3AMCH






