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1. IIEJTA ¥ 3AJJAYH AU CIAILTNHEI

OcHOBHat medab y4eGHOH MUCIHILIHHLL "Heoprammueckas xumusa” cocTour B
NpHOOPETEHHH HABEIKOB HCIOJIB30BAHUS HEOPTaHHYECKOM XMMHH B NpodecCHOHANBHON
ACATENILHOCTH,; OOY4EHUH CTYIEHTOB aHala3HpoBaTh yCIOBHA XMMHWYECKHX 3a1ay, BHIOHpATH
METOJIEl PeIICHHA M IIPOBOJMTE aHAIN3 IIONYYEHHBIX PE3yNbTaToOB; Pa3sBHTHH JIOTHYECKOTO
MBIIUICHHUS CTYNCHTOB, YTO Ha NPAKTHKE ITOMOXET MM aHAIH3UPOBaTh TEKYIIYIO CHTYAIHIO,
IIPOTHO3MPOBATh pa3sBUTHE MAlIbHEHIIWX COOBITHI H IPUHMMATh IpaBHIbHEIE pENICHUS, B
bopmupoBanuy HensHOrO Hay1HOTO MHPOBO33PEHHS, BKIIOYAIOIIEr0 HEOPraHHYECKYIO XMMHIO
KaK HEOTBCMIIEMYIO 9acTh KYJIBTYDEI.

TpeboBanus k ypoBHIO 0CBOeHHS y4e6HO# IporpaMmEL.

JU1s nocTixXeHus mocTarieH oM ey HeoOXOIMMO PeIINTE CHEAYIOLINE 3a0auM:

a) HM3YYEHHE OCHOBHBIX IIPUHIUIOB COBPEMEHHOH HOMEHKIATYPH HEOPTaHHIECKHX
COCTHHECHMIT;

0) H3yyeHue OCHOBHEIX KaTerOpHi M 3aKOHOB HEOPraHUYeCKOH XMMHUH,

B) H3yYCHHE OCHOBHBIX CBOHCTB XHMHYECKHX 3JIEMEHTOB M UX COEIHUHECHHEH
HEOPraHHYeCKOH IPUPOIBI, a TAKXKE CBA3D ¢ GHOIOTHUECKOH POJIBIO H IPUMEHEHHUEM;

I) NproOpeTeHHe HABKIKOB HPOBEHCHHS XHMHUECKHX SKCIIEPUMEHTOB H PeakIiuii, B TOM
UMCIIe, 1T UACHTHQUKAIME HEOPTaHUIECKHX BELIECTB, HCIOJIB3YEMBIX B KaYECTBE IPENapaToB
IIPH MCCIICIOBAHHH.

2. IEPEYEHD INIAHUPYEMBIX PE3YJILTATOB OCBOEHMSI no
MUCIHUILIAHE (MOIYJIIO), COOTHECEHHBIX C IVIAHUPYEMBIMHA
PE3YJIBTATAMH OCBOEHMSI OBPA30BATEJILHOI ITPOT PAMMBI

Komnerenuuu ofyqaromerocs, dbopmupyembIe B pesyanTaTe 0CBOCHUS AHCHHILIHHDI

Usyuenne QuCUMIIIMHEL ODKHO c(hOpMHpOBATH CIEAYIOIIHE KOMIIETEHITHH:

A) Obwmenpodeccnonannubie KoMIeTeHIUH (OIIK):

OIK-2 CnocoGeHn npUMeHATh IPHHIMAILL CTPYKTYPHO-(YHKIHOHANBHOM OpraHd3amumy,
HCIIONB30BATh (PH3HONOTHYECKHE, IUTONOTHYECKHE, Groxumuyeckue, GHOPH3UIECKIE METOIBI
QHAJIN3a sl ONCHKH M KOPPEKIMH COCTOSHHS >KHBHIX OOBLEKTOB M MOHHTOPUHTA CPENBI MX
OOHTAHUS;

OIIK-2.1 mpuMeHsieT MpHHIUIE! CTPYKTYPHO-()YHKIIHOHAIBHOR OpraHU3alyy I
H3y4eHU OHOIOTHYECKHX OGBEKTOB H ONEHKH COCTOSHHMS KMBBIX CHCTEM

OIIK-2.2  wucmomwzyer usnonormyeckue,  umTONOrHYeckue, OHOXMMHYECKHE,
buodusmueckue MeTonpl aHammsa A MOHHUTODHHTAa U KOPPEKUHMH CPeAsl OOHTAHHSA KHBLIX
00BeKTOB

OIIK-6 CriocoGen HCIonb308aTh B IPOECCHORANBHON JEATENLHOCTH OCHOBHEIE 3aKOHEL
(usuky, XumMun, Hayk o 3emne u OHOJIOTHHE, IPHMEHSTE METOMIBI MATEMATHYECKOTO AHAIN3A ¥
MOJCJIMPOBAHHS, TCOPETHYECKHX M IKCIIEPHMEHTATBHBIX HCCIeIOBAHHIM, npuobpeTaTh HOBBIE
MATEMaTHICCKHE M €CTECTBEHHOHAYYHEIE 3HAHMS, HCTIONb3Ys COBPEMEHHbIE oOpa3oBaTebHbIE H
HH(OPMAIMOHHEIE TEXHOJIOTHH,

OIIK-6.1 Hcnonbsyer B mpodecCHOHATEHON NesTeNLHOCTH OCHOBHEIE 3aKOHBI ()M3HKH,
XHMHH, HayK 0 3emiie 1 GHOJIOruH

OIIK-6.2 TIpuMeHsieT METOIBI MATEMATHYECKOTO AHATH3A U MOJENHPOBaHHS,
TCOPETHYECKHUX H SKCIEPUMEHTANBHEIX HCCCIOBAHM

OIIK-6.3 cocoGen Npro6peTaTh HOBbIE MaTEMATHIECKHE H €CTCCTBEHHOHAYYHbIE 3HAHHUS,
HCIIONE3YsT COBpEMEHHbIE 00pasoBaTebHble i HHGOPMALHOHHBIE TeXHOIOHH



3. MECTO JUCHUILUIUHBI B CTPYKTYPE OIIOII

Jucnunmaa 51.0.9.1 Heopranudeckass XUMHS SBIISETCS JUCITHILIMHOM 06a30B0il yacTH
(heZlepaIbHOrO TOCYIAPCTBEHHOTO 06Pa30BATENHFHOTO CTAHNAPTA [0 HANPABIIEHHIO MOATOTOBKH
06.03.01 bBuonorus, npodums Broskonorms, xpanudukamus (CTENCHs) BBIIYCKHUKA —
"Gaxanasp".

OcBauBaetcs B 1 ceMectpe.
JaHHas (UCIUNIMHEA OTHOCATCS K WHKITY €CTECTBEHHOHAYUHBIX JHCI{HILIHH.

4. ObBEM JUCIHAIIJINHBI “HEOPTAHMYECKASI XUMU ST
O6bem mucnunaune! “ Heopranugeckas xumus” 1/1s1 ouHoii gopmbl 06yaenus

CemecTphl
Buza yue6Hoii pa6oTsI Bcero yacos 1
AyIHTOpHbIE 3aHATHSA (BCEro) 68 68
B oM uncre: - -
Jlexuuy, B TOM 4HClIe HHTEPAaKTHBHBIC (JOPMEI 34 34
IIpakrrueckue 3anarus (I13), U3 HuX: 34 34
IIpakTHYecKasi MOATOTOBKA 6 6
CamocrositenbHas paGora (Bcero) 76 76
Kontpons 29 29
Bun npomesxyTouHoit arTectanuu (3a4eT, SK3aMeH) Ix3amen — 1 JK3ameH - 1
O0mas TPy10eMKOCTD Yachl / 3a4ETHHIE CMHHALEI 144/4 144/4
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6. IEPEYEHDH Y‘IE]SHO-METOIII/I‘IECKOI‘O OBECHEYEHWS 1)1
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIUXCSI IO TUCHUTLINHE

6.1. MeTomuueckne ykasaHus Il cAMOCTONTEbHOM padoThI
1.PaGoyas TeTpamp 0 HEOPTaHHYECKOH M AHANHTHUCCKON XMMMM: y4eb.-MeTon. nmocobue mns
CTymeHToB 1 Kkypca ¢ax. Ber. Mes. u BeT.-can. dax., juIa dak. BeT. Men. 0YHO-3a04HO
(BeuepHeit) popmbr 06yuerus / A. H. Bapeunes [u gp.] ; CIIGTABM. - 4-¢ u3n., nepepab. ¥ gom.
- Cankr-TletepGypr : CIIGTABM, 2017. - 112 ¢. - URL: https://clck.ri/VWMB86 (narta
obpamenus: 19.06.2025). - Pexum [OCTyma: O aBTOpH3. nois3oBareneii 95 CIIGIYBM. —
Texct: anexTponHEIit.

6.2. JInTepaTypa ns camocToATeLHOM padoThI

1. AnanurHyeckas Xumus : yue6.-MeTo. mocobue s ctya. 1 kypeca ®BM, BCD, B3K, BEPHA
/ coct. T. I1. Jlyuxo [u ap.]; CII6GIABM. - CII6. : Wzn-so CII6TABM, 2016. -39 c. -
Komgecrro — 200.
2. AHanmuTHYecKas XUMHEA | y9eGHO-METOMUIECKOE TOCo6He A crynentos I xypca ®BM, BCD,
B3K, BBPuA / cocr. T. I1. JIyuko [u ap.]; CIIOTABM. - Canxr-Tletep6ypr :CII6I'ABM, 2016. -
39¢.- URL: https://clck.rw/R6xPh (nata obpamenus: 19.06.2025). - Pexum nocryna: ms
aBTopu3. noms3osareneit b CIIGI'YBM. — TekcT: aneKTpoHHELH

7. lIEPEYEHb OCHOBHOM U JONOJIHUTEJILHOM JIMTEPATYPBLI,
HEOBXOJIUMOM AJISI OCBOEHU A JUCIHAILIAHBI
a) OCHOBHASI JIUTEPATYPAa:

1. O6mas u Heopranuyeckas xumus. B2 7. T. 1 : 3aKOHBI M KOHIENIUA / TIOJ pen. A.
YO. upansze. - 2-€ u3n. - Mockea : JlaGopatopus 3Hanuii, 2022. - 495 ¢. - ISBN 978-5-93208-
576-9. - Tekcr : oanextpommsit // DBC "Koncynbrant crymenta". - URL
https://www.studentlibrary.ru/book/ISBN9785932085769.html

2. Obwast u Heoprauuyeckas xumus. B 2 1. T. 2 : XuMust 3eMenTo / nox pen. A. 1O.
Iusanze. - Mocksa : JlaGoparopus 3Hanumii, 2022. - 557 ¢. Vae6Hux JUISL BEICIIEH IIKOJIBI) -
ISBN 978-5-93208-577-6. - Tekcr : snexTporHsi // DBC "KoHcynwbrant crynenra". - URL :
https://www.studentlibrary.ru/book/ISBN9785932085776.html
0) nonoanuTenLHAN AHMTEpaTypa:

1. IlleenskoB, A. B. Heopranuueckas xumus  ° yuebuuk / A. B. lllesenskop, A. A.
Jpo3noB, M. E. Tamm; nox pen. A. B. IllesenskoBa. - MockBa : JIaboparopus 3uanmit, 2021, -
591 c. - ISBN 978-5-00101-937-4. Pexym IocTymna:
https://www.studentlibrary.ru/book/ISBN9785001019374 html - TekeT SNEKTpOHHEI // IBC
"Koncynerant crynenta" (lata noctyna: 19.06.2025.)

8. IEPEYEHB PECYPCOB HHO®OPMAIITMOHHO-TEJJEKOMMYHHUKALIMOHHOM
CETH (VIHTEPHET» HEOBXO/IMMBIE JJISI OCBOEHHUS JANCHUTTIAHBI
Jltst OArOTOBKH K IIPAKTHYECKMM 3aHATHSM W BELITOTHEHHS CAMOCTOSTENbHOMN paboTsI
CTYNCHTBl MOTYT HCHONB30BaTh Ceyomue HHrepHeT-pecypehr:
1. www.vet.purdue.edu

2. Meduniver.com — MeAUIHHCKHi MHGOPMAIMOHHEIH caiiT
3. www.mgavm.ru — upopMaroHHEH caiit MCABMub
4. www.vetmed. Edu
5. www.zoology.wisc.edu

DJIEKTPOHHO-GHGIHOTETHbIE CHCTEMBI:
IBC «CITBI'YBM»
9BbC «KOoHCYIBTaHT CTY/IEHTa)
CupaBouHo-npasosas cucreMa «KorcyieTanTILTIocy
Ynupepcuterckas uH(popMalonnas cucreMa «POCCHU Iy
IonroTekcToBas 6a3a sarHpx POLPRED.COM
Hay4nas snextponnas 6ubnnorexa ELIBRARY.RU

Sk L=




7. Poccuiickas Hayunas CeTs

‘8. DnexrponHO-GHGIHOTEUHAS cucreMa IQlib

9. Basa jnanHBIX MEICIYHADOIHBIX MH/IEKCOB HAYYHOIO IHTHPoBaHASL Web of Science

10. ITonHOTEKCTORAS MEXIHCUHIUIHHAapHas 6d3a JaHHBIX N0 CEJIbCKOXO03AMCTBEHHLIM U
dkonorudeckum HaykaMm ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

11. Dnexrponnsie KHUTH H3/aTeNbCTBA «IIpocmext Hayxu»
http://prospektnauki.ru/ebooks/

12. Komrexmus  «Cenbckoe X034HCTBO. BeTepumapus» wu3maTenbcTBa «KBampo»
http://www.iprbookshop.ru/586.html

9. METOIUYECKUE YKA3AHUS A1 OBYYAIOLIUXCSI IO OCBOEHMIO
JAACHAIIINHBI
Meromuueckne pexomeHzammm s CTYNICHTOB - 3TO KOMILIEKC pEKOMEHAaumil u
Pa3bICHEHMH, IO3BONSIONMX CTYAEHTY ONTHMATbHBIM 00pasoM oOpraHH3oBaTh HpoLECC
H3YYCHUS JaHHOH NUCHUILIAEEL.
Coneprxanue MeTommueckux PCKOMEHIalMH, KaK IPaBUIIO, MOXKET BKIIOUATE:

* COBEeTHI IO IUTAHHPOBaHHIO M OpraHM3alliil BPEMECHH, HEOOXOAMMOIO HA H3ydeHHe
AMCOMIDIMHEL OIHCcaHHE NOCIeNoBaTeIbHOCTH JCUCTBUH CTYAEHTA, MM «CLieHapuit
H3YYCHUS TUCIUILINHED).

YTpeHHee BpeMs ABIIsETCS caMBIM IUIONOTBOPHEIM [ y4eGHOM paboTs (¢ 8-14 4acos),
3aTeM mocneobeneHHoe Bpems (c16-19 4acoB) W BeuepHee Bpems (¢ 20-24 yacoB). CaMmerif
TPYAHBIH MaTepHan peKOMEHIyeTcs K M3YMEHHIO B Hauajle KaX/Or0 BPEeMEHHOTO HMHTepBaja
Tocne otabixa. HYepes 1.5 waca paboTsr Heo6xomHM nepepsB (10-15 muHyT), Yepes 4 waca
paboTEl mepephiB AomKeH cocTaRmats 1 gac, HacTero HayuHOlM opraHuzamau TPyJa SBISETCS
OBIAZIEHHUC TEXHUKOH YMCTBEHHOTO TpyAa. B HopMe cTyaenT momken YACIATE YYEHHIO 0KOJI0 10
1acoB B IeHb (6 9acoB B By3e, 4 yaca — JIoma),

® PexoMenpanuu no paboTe Hax NEeKIMHMOHELIM MaTepuagIoM

ITpu moarotoske k rexiyn CTYACHTY PEKOMEH IYETCS:

1) npocMoTpeTs 3amucu IPEIIIECTBYIOMEH JEKIUN ¥ BOCCTAHOBHTEH B IAMSITH paHee
HM3YyYeHHBIH MaTepua;

2) none3no nmpocMoTpeTs U TIPEACTOAIMH MaTepraln Oy ayel JeKiuu;

3) ecnH 3anaHa caMocCTOSTeIbHA IpopaboTka OTACHBHEIX (pParMeHTOB TEMEL IIPOILIIOH
JICKIIHH, TO €€ Hal0 BEIIOIHUTE He OTKJIABIBAS,

4) mcuxoMoruuecKu HaCTPOUTLCA Ha JIEKLIHIO.

J12a paboTa BKIIOYAET /JBA OCHOBHBIX dTama: KOHCHEKTHPOBAHHE JIEKIHH M
HOCIENYIONYIO PabOTy Ha JIEKIIHOHHBIM MaTepHajioM.

ITon xoHcHexTHpOBaHHEM TIONpa3yMEBAIOT COCTAaBJICHHE KOHCHEKTA, T.6. KPaTKOTO
HMCbMEHHOTO M3JIOXKEHHSA COAEPKAHUS Yero-mu6o (ycTHOTO BBICTYIUICHMS — pedH, NeKIHH,
AOKJIaja ¥ T.II. HIIA UChMEHHOTO HCTOYHHKA — JOKYMEHTA, CTaThH, KHUTH U T.I1.),

Meronuka paGoter mpu KOHCIICKTHPOBAaHMH YCTHBIX BBICTYIUICHHN 3HAYHTEILHO
OTIMYACTCA OT METOAUKH PaGOTHI IIPH KOHCTIEKTHPOBAHUH THCHMEHHELX HCTOYHHUKOB.

Koncnextupys nucsMmennsie HCTOIHUKH, CTYNCHT HMEET BO3MOXHOCTH HEOJHOKDATHO
IPOYHTATh HYXHBIH OTPBIBOK TEKCTa, IOPA3MbICIHUTE Hal HUM, BBIICIMTL OCHOBHBIE MBICIIH
aBTOpa, KPaTKO CHOPMYIMpPOBATL HX, a 3aTeM 3aIHUCATD. IIpu HeobxomumocTH OH Moxer
OTMETHTb M CBOE OTHOILICHHE K ITOH TOYKE 3peHUS. Cnymas xe nexumio, crynent OonbuIyIO
acTh KOMIIICKCA YKa3aHHBIX BHIIE paGoT JOMKEH OTKIAMbIBATH Ha JIPYro€ BpeMsi, CTPeMsCh
HCTONB30BATE KaXIYI0 MHHYTY HA 3allUCh JIEKIWH, a HE Ha €€ OCMbICICHHE — JUISL 3TOTO yXKe He
ocTacTca BpeMenH. IlostoMy mpm KoHcmexTHpoBaHMH JCKIMH PEKOMEHIYETCS Ha KaXmoi
CTPaHHUIE OTACTATE IIOJIA IS HOCTENYIOUIUX 3aIiCeH B HOTIOIHEHHE K KOHCIICKTY.



3anmcaB JNEKUMIO HIM COCTABHE ee KOHCIIEKT, HE CIIeIyeT OCTaBIiATh paboTy Hax
JICKOMOHHBIM MaTEPHAOM /0 Hayaja MOATOTOBKH K 3adery. HyxHo mponenats xak moxHO
PaHBIIE Ty pabOTy, KOTOpas CONPOBOXKAAET KOHCIICKTMPOBAaHHE NHCHMEHHBIX HCTOYHUKOB M
KOTOPYIO He yIaIoCh CAENaTh BO BPEMsI 3aIIHCH JCKIHH, - IPOIECTh CBOM 3allMCH, pacIuK(poBas
OTACIBHEIC COKDAINEHHS, POAHATH3UPOBATE TEKCT, YCTaHOBHTE JIOTHYECKHE CBS3H MEXIY €ro
SJICMEHTAMH, B PANE CIIydaes IOKas3aTh UX rpaduuecku, BBINICTIATE TTIaBHBIE MBICIH, OTMETHTD
BOIIPOCEI,  TpeOyIOIIME  OMOIHHTENBHOL 00paGoTKH, B  wWacTHOCTH, KOHCYJbTallul
IPeIoxaBare;s.

Ipu pabore Hax TekcTom neKiuu CTyACHTY HEOOXOAMMO 06paTuTE 0cOG0E BHUMAHHE Ha
TIPOGJIEMHEIE BOIPOCHI, OCTABICHHEIE IPENIOAABATENIEM NIPH YTCHUH JIEKIHM, a TAKKe Ha ero
3alaHus M pEKOMEHJaIHH,

ANt KaXAOM JIEKIMHM, MPaKTHYECKOro 3aHsTHS u j1abopatopoit paGoTel mpHBoAITCS
HOMED, TeMa, NepeYeHh pacCMATPUBAEMBIX BOIPOCOB, 0GbeM B JacaX M CCBUIKH Ha
PEKOMEHIyeMYIo UTepaTypy. JInd 3aHsTui, IpoBOAMMEIX B HHTEPaKTUBHEIX (OpMax, A0/DKHA
YKA3bIBaTbCSA HX OPraHU3AIMOHHAA (opma: KOMIIBIOTEpHAs CHMYJIAIHAS, NETOBAs WM POJeBas
HUrpa, pa3bop KOHKPETHO! CHTyawuu | T.1.

* PexomeHpmauuu no moaroroske x IPaKTHYECKUM 3aHATHIM

IpakTigeckue (ceMMHApCKuE) 3aHATHS COCTARISIOT BaOXHYIO 4acTh IpodeccHoHATIBHOMH
TIONTOTOBKY CTyAeHTOB. OCHOBHAS LieNb MPOBERESHMS NPaKTHYECKUX (CEMHHAPCKUX) 3aHSTHH -
dbopmupoBanve y crynentos GHATTTHYECKOT0, TBOPYECKOTO MBIULIEHHUS IyTeM IIpHOOpPETEH
NPaKTHIECKUX HABBIKOB. Tak ke MpaKTHYeCKHWe 3aHSTHA IPOBOJATCA C UENBIO yriyOaeHus u
3AKPEIVICHUS 3HAHUM, NONYyYEHHBIX HA JEKIMAX U B IIPOLIECCE CaMOCTOATENBHOM paboTHI Hal
HOPMATHBHBIMU = IOKYMEHTaMH, y4eGHOW M HaydHOH marepatypod. Ilpm noxroroeke x
TIPaKTHYECKOMY 3aHATHIO I CTYACHTOB HEOGXOMUMO H3Y4YMTh MM NOBTOPHTH TEOPETHUECKMIL
MaTCpHal 110 3aJaHHOM TeMe.

ITpu moaroroke x TIPaKTHICCKOMY 3aHATHIO CTYEHTY PEKOMEHAYETCS IPUAEPKABATECS
CIIEYIOIIETO AlTOPHTMA,

1) o3HakoMuTCs ¢ nIaHOM npencTosmero 3QHATHS,

2) mnpopaborarts JUTCPAaTypHBIC HCTOYHHKH, KOTOpPhle OBUIM pPEeKOMEHIOBAHEI H
O3HAKOMHTECA C BBONHBIMU 3aMEUAHUSAMH K COOTBETCTBYIONIHEM pa3genam.

Meroxudeckne ykasamus x npaxrmueckim (CEMMHApCKHEM) 3aHATHAM 110 JHCIHIIIAHE
Hapsy ¢ paboded mporpammoii u rpaduxom y4eOHOTO HpoIecca OTHOCATCS K METOUYECKUM
AOKYMEHTaM, ONPEICTIAIOIMM YPOBEHD OPTAHM3AINH H KAYeCTBa 00pa30BaTENFHOrO IpoLecca.

Conepsxanne mpaxTuueckux (cemMHapckuX) 3aHATHIL $uxcupyercss B pabounx yue6HBIX
porpaMMax JMCUMIIIAH B pasjenax «Ilepedens Tem IPaKTHYECKUX (CEMHHAPCKUX) 3aHITHIY.

Baxetimeit cocrapnsiomei mo6oi (hopMbI paKTHYECKHX 3aHSTHH TBITIOTCS 3a/1aHuA.
OcHoBa B 3amanuy - IIPUMEp, KOTOPHIH pa3bupaercs ¢ mo3uumii TCOPHH, PA3BUTOH B JIEKLIMH.
Kax npaBuiio, ocnoBHOe BHEIManue YAensercst GOpMHPOBAHHMIO KOHKPETHBIX YMEHHH, HaBEIKOB,
9T0 M OTPEZCIIET CONEPXKAHUE NEATCNBHOCTH CTYIEHTOB - pelICHue 3a1a4, JabopaTopHsle
paboThl, YTOUHEHHe KaTeropuil M moHsTHil HayKH, ABJSIOIMXCS MPENOCHUIKON IIPaBHIBHOTO
MBIIICHHS B PEYH.

[TpakTrueckue (CeMHHAPCKHE) 3aHATHS BHIIOJHSIOT CIIeIYIOIIHE 3a0a4n:

- CIMMYTHMDYIOT ~DEryNIpHOE H3ydeHHe pPeKOMEHIyeMoit JMTEPATYPHl, a TaKxKe
BHHUMATEbHOC OTHONICHHE K JIEKITHOHHOMY KypCy;

- SAKpEIULAIOT 3HAHMA, IMONyYEHHBIE B MpOIECCE  JTEKIMOHHOIO oOyueHus u
CaMOCTOATENEHOM paboThl Ha/l IUTEPATYPOIL;

- PaclMpsIOT 00BEM IPOGECCHOHATBHO 3HAYUMBIX 3HaHWH, YMEHHUI, HABEIKOB;

- HO3BOJIAIOT IPOBEPUTH NIPABUIILHOCTS PAHEE OMYUCHHEIX 3HAHUIL;

- IPUBHBAIOT HABBIKH CAMOCTOATEILHOTO MBIULIEHHS, YCTHOTO BBICTYILICHUS,

- CIOCOOCTBYIOT CBOGOAHOMY ONEpPHPOBAHMIO TEPMUHOJIOTHEH;

- TPCIOCTABIIOT IIPEIOJABATENIO BO3MOXHOCTD CHCTEMATHYESCKH KOHTPOJHPOBAThH
YPOBEHB CaMOCTOATENIBHOM pabOTEI CTYACHTOB.



Meroauyueckne ykasaHHsS K IIPaKTHYECKUM (CEMHMHAPCKMM) 3aHATHAM IO JUCIMIUIHHE
JOJDKHEI GBITE OPHEHTHPOBAHBI HAa COBPEMEHHBIE YCJIOBHS XO3AMCTBOBAHMS, IEHCTBYIONIHE
HODMATHBHbIC HOKYMEHTBI, IIEPENOBbIE TEXHOIOTHH, Ha TOCJIEJHHE NOCTHXXCHHMS HayKH,
TEXHHKH ¥ IIPaKTHKH, HA COBPEMEHHBIE NPECTABICHUA O TeX WM HHBIX SBICHHSIX, H3ydaeMoi
JEACTBUTEIBEHOCTH.

JlabopaTtopHsle paGoTHl COCTAaBIIOT BAXHYIO 4acTh NPOQeCCHOHAIBHOH NOATOTOBKH
cryaeHToB. OHHM HampaBlieHBl Ha OKCIEPUMEHTAIBHOE IIOATBEPXKACHHE TEOPETHIECKHX
IONOXeHHUH U GopMHEpOBaHHE Y4eOHBIX U IPOYECCHOHANBHBIX MPAKTHIECKAX YMEHHUH.

BrinonHeHNE CTyIeHTaMM Ta00paTOPHBIX paboT HAIIPABIIEHO Ha:

- 06001enne, CHCTEMAaTH3AIMIO, YIITyOICHNE, 3aKPEIIEHAE NOTyIEHHBIX TEOPETHIECKHX
3HaHMH 110 KOHKPETHBIM T€MaM JUCIHILIHH,

- popMupoBaHHe HEOOGXOAUMBIX TPOPECCHOHANBHBIX YMEHHH H HABHIKOB;

JIUCUMIUIAHEL, 110 KOTOPHIM IUIAHUPYIOTCS JaboparopHsle paboThl M HX OOBEMHL,
onpeaensatorca pabounmu y4eOHBIMH IIaHAMH.

MeTtoaudeckne yka3aHHS IO MPOBEACHHUIO JAGOPATOPHBIX paGoT pazpabaTsIBaroTcs Ha
Cpok neiicTBus pabodelt yueGHOM MpOrpaMMBI ¥ BKIIIOYAIOT:

- 3arjaBWe, B KOTOPOM YyKa3bIBaeTci BHUA paboTel (raboparopHas), e€e MOpPSAKOBEIM
HOMED, 00BEM B Yacax U HAaMMECHOBaHHE,

- IeJIb paboTHI;

- IpeIMET U colepkaHue paboThl;

- obopyIoBaHHE, TEXHUYECKHE CPECTBA, HHCTPYMEHT;

- TIOPAIOK (TIOCIEAOBATEIEHOCTD) BBIIOJHEHHSA paboTH;

- MpaBHJIa TEXHMKHM O6€30IIaCHOCTH M OXpaHBl Tpyaa IO JaHHOH pabore (Io
He0OXOUMOCTH);

- o0mue npaemnia K opOpMIEHHIO paboTEHI;

- KOHTPOJIbHEIE BOMPOCEL,

- 3aJJaHMs;

- CIIMCOK JIUTEpATypHI (110 HEOOXOAUMOCTH).

Conepxanne nabopaTOpHBIX paboT ¢uxcupyercs B paboumx y4eGHBIX mporpamMmax
JMCIUILIHHE B pasfene «llepedens Tem mabopaTopHbIX paboTy.

ITpu miaHEpoBaHMH JTa0OpaTOPHEIX PaGoT clefyeT YUHTHIBATh, YTO HApALY C BeAymei
LeNbl0 - IMOATBEPKAECHUEM TEOPETHYECKHX IIONOXCHHUI - B XOJ€ BHUIONHEHHS 3aJaHHMil y
CTYZeHTOB (OPMHPYIOTCS IpakTH4ecKHe YMEHHs M HaBBRIKM OOpalleHHMs ¢ J1aGopaTopHBIM
00OpyI0BaHHEM, almapaTypoif W Ip., KOTOpBIE MOTYT COCTAaBJIATH YacTh NPOoQeCCHOHATBHON
NPaKTHYECKON IOATOTOBKM, a TAaK)KE HCCIEAOBAaTENbCKUE YMEHHUA (HabloJarh, CpaBHHBATH,
aHAIM3MPOBATh, YCTAHABJIMBATH 3aBUCHMOCTH, AENAaTh BBIBOJBI M 000OIIEHHS, CAMOCTOSTENRHO
BECTH HCCJIEOBAaHUE, OGOPMIIATH Pe3yIbTaThI).

CoctaB 3ajanmit mna naGopaTopHoil paGOTHl NODKEH OBITH CIUIAHHPOBAH C TaKHUM
pacuyeToM, YTOOBI 3a OTBEJIEHHOE BpEeMA OHH MOIJH OBITh KaYECTBEHHO BBIITOJHEHEI
OONBIIMHCTBOM CTYJICHTOB.

JlabopaTopHas paboTa Kak BUJX Yy4eOHOTO 3aHATHS JOJDKHA MPOBOAMTHCH B CIEIHANIBHO
obopynoBaHHEIX YueOHBIX Jnaboparopusix. HeoOXOOUMEIMH CTPYKTYPHBIMH 3IE€MEHTAMH
nabopatopHoi paboTl, MOMHMO CaMOCTOATENBHON JEATENBHOCTH CTYIEHTOB, SBJISIOTCS
HHCTPYKTaX, IIPOBOAMMEIM I[IperojaBaTeleM, a TaKXKe OpraHH3amusa OOCY)KICHHSI HTOTOB
BBHINIOJTHEHU: nabopaTopHoii paboTEL

Bemonnenuto nabopaTopHEIX paboT NpeAlIECTBYET NPOBEpPKa 3HAHHUIM CTYHEHTOB - HX
TEOPETUYECKOH NOTOBHOCTH K BHIIOJIHEHHIO 3aJaHHUA,.

 Pexomennanuu mo pabore ¢ nuTepaTypoil.

Pa6ora ¢ maTepaTypoli Ba)KHBIH 3Tal CaMOCTOSTENBHOM paGOTEI CTYAEHTA MO0 OCBOCHHIO
npeaMeTa, CIIOCOOCTBYIOMIMI HE TOJBKO 3aKpeIUICHHIO 3HAHWM, HO M PacUIMpPEeHHIO KPyrosopa,
YMCTBEHHBIX CIIOCOOHOCTEM, IaMsTH, YMEHHIO MBICIHMTb, H3JIaraTh M NOATBEPXKAATh CBOH
rMIoTe3sl B uaed. Kpome Toro, pasBHBalOTCS HaBBIKH Hay4YHO-HCCIEHOBATEIbCKOH paGoTEHI,
Heob6XoaUMBIe B JajbHEHIeH npodecCHOHAIBHON NeITENEHOCTH.
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IlpucTynas x H3ydeHHE JHMTEpaTyphl IO TeME, HEOGXOMMMO COCTABIISTH KOHCITEKTHI,
BBIITACKH, 3aMETKH. KoHClekTHpoBaTh B 06A3aTebHOM IOpSAKE CIETYET TPYIBI TEOPETHUKOB,
KOTOpBIC TIO3BOJIAIOT OCMBICIIMTE TEOPETHYECKUH 0a3suc HcCieoBaHHI. B OCTAaIBHOM MOKHO
OTPaHMYUTHCA BBIIMCKAMH H3 M3YYEHHBIX HCTOYHHKOB. Bce BBIIMCKHM, LHMTATHI 0613aTENbHO
JOJDKHBI IMETh TOYHBIA «OOpATHBIH afpecy» (aBTop, Ha3BaHHe PaGOTHI, O M3JAHAS, CTPAHALA 1
T.A.). JXenatensHo HammcaTh COKpAIIEHHOE HA3BAHME BOTPOCA, K KOTOPOMY OTHOCHTCS BBINHACKA
umu murata. Kpome Toro, HeoOXOQHMO HayduThCA cpasy JKe€ COCTAaBIATH KapTOTeKy
CHENUANLHON JIMTEPaTyphl U MyONUKAIMA HCTOYHUKOB, KaK MPEIONKEHHBIX IpPENofaBaTeleM,
Tak M BBUABICHHBIX CaMOCTOATENBHO, a TaKKe oOpaTHTeCA K OubimorpadgpuyecKuM
CHIPaBOYHHKAM, JICTONMCH JKYPHAIBHBIX CTared, KHIDKHOHM JETONHCH, pedepaTHBHBIM
KypHanam. Ilpu sToM myGnukanue MCTOYHHKOB (cTaTelf, HAa3BaHMS KHUT M T.J.) IHCATh Ha
OTACHbHBIX ~ KapTOYKax,  3alOJHATE  KOTOPhlE  HEOOXOAHMMO  COIJIACHO  NpaBHiIaM
oubmorpadudeckoro omucaumsa (GaMHIHS, WHULHAIBI aBTopa, Ha3BaHHMe paboTel. MecTo
H3/1aHus, U3JATENLCTBO, IOJ M3JaHMs, KOMMYECTBO CTPaHHUI, a ANA XYPHAIBHBIX cTaTeil —
Ha3BaHUE KypHana, roll M3JaHu#i, HoMepa crpanun). Ha kaxmoil xaprouke uenecoobpasHO
¢uxcupoBaTh MBICIb aBTOPA KHHIH HIM (aKT U3 5TOM KHMTH JIHUIOb IO ONHOMY KOHKPETHOMY
Bompocy. Ecmi B pabote, paxe B ToM ke absaue mix dpase, CONEPKATCS €LE CYKAEHAT WIH
(haxTEI IO APYrOMY BONPOCY, TO MX CNIEAYET BBIUCHIBATD HA OTAEIBHYIO KapTouky. U3noxenune
JOTDKHO OBITH CHKATEIM, TOYHBIM, 6€3 Cy6BeKkTHBHBIX OLeHOK. Ha 060pOoTHOM CTOpOHE KapTOUKH
MOJKHO JIeNaTh COOCTBEHHbIE 3aMETKH O JAHHO KHUIC WM CTaThe, €6 CONepKAHHH, CTPYKTYpE,
O TOM, Ha KaKMX UCTOYHMKAX OHA HAIMCAHA H TIp.

* PasbicHenus o moBoAy paGOTEI ¢ KOHTPONBHO-TECTOBEIMH MATepHAIAMH 1O Kypcy,
PEKOMEHIAIMH 110 BEIIOIHEHUIO JOMAIIHKX 3aJaHui.

TectnpoBanue - 3TO TpoBepka, KOTOpas MO3BOJSAET ONPEIEIHTE: COOTBETCTBYET JIH
peajlbHOC MOBEACHUC NPOTPaMMBI OXHIACMOMY, BBIIOJHHB CIIEIHAIBHO MOLOGpaHHbIi HaGop
TECTOB. TecT — 2TO BHINONHEHHE ONpENENeHHBIX YCHOBHH M IeHCTBHH, HEOGXOAMMBIX IUIA
IIPOBEPKU PabOTHl TeCTHpYeMOH (QYHKIMN MM e yacTh. Ha Kaxmplif BOIPOC 10 AMCLUILIMHE
HEOOXOIMMO NPaBHJIBHO OTBETHTH BHIGPAB O/IUH BAPHAHT.

10. BOCITMTATEJIbHASI PABOTA

B paMkax peanuzanuy OHUCHMIUIMHBL TPOBOAMTCS BOCIIHTATEIHHAS pabota mns
(GopMHpPOBaHUA COBPEMEHHOrO HAYYHOIO MHPOBO33pEHHS H CHUCTEMBI 0a30BBIX ILIEHHOCTEH,
(GOpPMHPOBAHHS U Pa3sBUTHS JyXOBHO-HPABCTBEHHBIX, rpaXAaHCKO-TIATPHOTUYECKHUX IIEHHOCTE,
CHCTEMBI 3CTETUYCCKUX M 3THYECKUX 3HAHMM M HEHHOCTEH, yCTAaHOBOK TOJCPAHTHOIO CO3SHAHMS
B oOwecTBe, (pOPMUPOBAHUA y CTYACHTOB NOTPEGHOCTH K TPYAY KaK TIEpBOM XU3HEHHOM
HEOOXOAMMOCTH, BBHICIIEH LIEHHOCTH M ITABHOMY CHOCOGY JOCTHXKEHHS KU3HEHHOTO ycmexa,
JUIs OCO3HAHMS COLNANBHON 3HAYMMOCTH CBOeH Oyayineit npodeccu.

11. HEPEYEHDL HH®OPMAIMOHHBLIX TEXHOJIOTHI, UCIIOJIL3YEMBIX ITPU
OCYMECTBJIEHIA OBPA30BATEJILHOI'O TPOIIECCA
B y4e6HOM 11pouecce Mo MUCIMILIMHE HPELyCMOTPEHO HCTIONE30BaHME HHPOPMALMOHHBIX
TEXHOJIOTHH;
v’ BeJlcHHE NPAKTHYECKHUX 3aHATHH ¢ HCTIONB30BAHUEM MYJIbTHME /A,
v\ MHTEpaKTUBIiLIC TEXHONOTHH (NpOBENEHHE IHANIOTOB, KOJLIEKTHBHOE obcyxnenne
PA3IMYHEIX MOJIXO/I0B K PELICHHIO TO WX HHOH yuebHO-podeccrnonansHoi 3anaun);
v B3auMofeitcTrie ¢ 06YHAIOMUMHUCS TOCPEICTBOM 3IEKTPOHHON TI0UTEL
v COBMeCTHasi pi50Ta B DNEKTPOHHOR HH(OPMAIMOHHO-06pa30BaTENbHOI cpene CII6I'YBM:
https://spbguvi.r: academy/eios

11.1. TexnoM0ruM HCKYCCTBEHHOT0 HHTEJLIEKTA

I[J'IS{ IIONIFOTORKU K MPAKTHYCCKHM 3aHATUAM M BBIIOJHCHHUS CAMOCTOATEIBHON pa6OTBI
CTYACHTBI MOTVT +*10JIb30BaThH HCKYCCTBeHHBH‘;I HHTCIIICKT.
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UcKycCTBEHHEI HHTENIEKT — KOMIDIEKC TEXHOJOTMYECKHX pellicHuH, NO3BOJIMIOIHMEA
HMHTAPOBATh KOTHUTHBHEIC QYHKIMM HeoBeKa (BKIIIOYas caMoobydeHre 1 OUCK pewenmuii 6e3
3apaHee 3a/JaHHOTO ANTOPUTMA) M IONYYaTh IPH BAIIONHCHHH KOHKDETHEIX 3ajad Pe3yJIbTaTE,
CONOCTaBMMBIC, KaK MHHHMYM, C PE3YJIbTaTaMH HMHTE/UICKTYaILHOH IESTENFHOCTH YelIOBEKa.
Kommnekc — TexHomormueckux — pemenmit  BKmouaeT B cebs MHQOPMAIHOHHO-
KOMMYHHKAIMOHHYIO HH(PAaCTPYKTypy, HporpaMmHoe obeclieucHHe (B TOM YHCIE METOEI
MalIMHHOTO 00YYeHHUs), IPOIECCHl H CEPBUCH IO 06paboTKe NAHHBIX U IIOHUCKY pewiennii (Yka3
Ipesupenta Poccuiickoit ®eneparum or 10 oxtabps 2019 r. Ne 490 «O Pa3BUTHH
HCKYCCTBEHHOTO MHTeUIEKTa B Poccriickoi Menepannmy).

JaHHbIE MOnyTs HaueneH Ha (OPMHPOBAHHE KOMIIETEHIUH B cepe HCKyccTBEHHOTO
HHTE/ICKTA, [I03BOJIAIOMIX BBITYCKHUKAM HCIIONB30BaTh U pa3pabaThIBaTh OTHENBHbBIE METOIBI
H TEXHOJIOTMH C YYAaCTHEM HCKYCCTBEHHOIO HHTEUIEKTa, MO0 BIAaACTh METONOJIOTMYECKHME
acleKTaMHd HCIOIB30BaHHA M pa3pabOTKH METOMOB M TEXHOJOTHH C HCIONB30BAHHEM
HCKYCCTBEHHOI'O MHTEIUIEKTA U YCHEUIHO IPUMEHATh UX B CBOEH JIEATEILHOCTH, BIALETh BCEMHU
KOMICTCHIMAMH,  CBS3aHHBIMH C  PYKOBOJACTBOM  KOMIUIEKCHBIMH  DEIICHMAMH IO
MCMONIL30BAHUIO U pazpaloTKe CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTa, B TAKXKE 06IajaTh
kBamuQuKkanuedl B chepe YNPABICHHS TPOSKTAMH M  DPYKOBOACTBOM  KOJUIGKTHBOM
pazpaboTUHKOB.

IIpu 3TOM B YacTH HCIOMB30BaHUs CHCTEM HCKYCCTBEHHOTO MHTEILIEKTA obpazoBarenbHas
IporpaMMa JoIkHA obecnevuBarh GOpPMHMpPOBaHHME KOMIETCHIMI MO PENICHHIO TaKux 3ajad,
KaK IIaHUPOBAaHHWE, IPOTHO3MPOBAHHE M MNPUHATHE pEIICHHH, aBTOMATH3alMsd PYTHHHBIX
IPOM3BOACTBEHHBIX ~ ONEpallMd,  HCIONb30BAHHME  AaBTOHOMHOTO  HMHTEJLIEKTYaJbHOTO
000pynoBaHKs M POGOTOTEXHHYECKUX KOMILIEKCOB, HMHTEIUIEKTYATIbHBIX CHCTEM yIpaBlIeHHs
JIOTUCTHKOM, MOBBIICHNE GE30IaCHOCTH COTPYIHUKOB [IPH BHITOIHEHHH TPOM3BOJCTBEHHBIX M
OmsHec-npoleccOB, MOBBIUCHHE JIOSUBHOCTM H  YAOBIETBOPEHHOCTH notpebureneit,
ONTUMU3ANMA Tpolecca moxabopa W oOydeHMS KaJpoB HA OCHOBE IPHUMEHEHHS METOJIOB
MAIIMHHOTO ~ OOyYeHHs, HeHpOCETEeBRIX MOZeNell H METOOB, CKBOSHBIX LUMPOBEIX
CyOTEXHOJIOTHII HCKYCCTBEHHOTO MHTEIUIEKTA H JIP.

B uacti paspaboTKH CHCTEM HCKYCCTBEHHOTO MHTEUIEKTa 06pasoBaTenbHas IIporpamma
AoIDKHA ofecneynBars GOPMHPOBAHHE KOMIETCHIMH B 06NacTaX pa3spaGoOTKM M IPOrPaMMHOI
pealM3anny anropuTMOB; MCCIICAOBAHUH ATOPUTMOB M MaTEMATHYECKAX METONOB; pa3paboTKH
IIPOrPAMMHEBIX H TEXHOJOTHYECKUX PELICHMH; METOJ0B H TexXHomorui cGopa, XpaHEHHS H
00pa0OTKM  JaHHBIX; pa3pabOTKH  CIENMANH3UPOBAHHOTO  ANIAPATHOLO obecneuenus;
IOATOTOBKY KBAIMGHIMPOBAHHEIX KaApOB B 00JaCTH HCKYCCTBEHHOTO HHTEJUIEKTA HA OCHOBE
METOJIOB MAIMHHOTO OOY4YCHHS, HEHPOCETEBHIX MOAENell M METOIOB, CKBO3HEIX IM(POBHIX
cyOTexHOmOrHit HCKYCCTBEHHOTO HHTEILIEKTA | JIp.

TexHomornu MCKyCCTBEHHOTO HMHTEIUIEKTa HCHOJB3YIOTCS HA JTAIlEe H3JI0KEHHS HOBOTO
COZIEPXXAHUA [0 TEME M €ro 3aKpeIUICHHS Yepe3 CHCTEMY MPOOIEMHBIX BOIPOCOB MO TEME,
AOIONHUTENBHBIX YTOYHAIOMMUX NPOGIEMHBIX BOIPOCOB H BHINOJIHEHHE NMPOBIEMHBIX 3a[aHMUiA.
JIONOHUTETBHEIM METONMYECKUM ITOJXOOM SIBIISETCS HCIOIB30BAHNE MOICIH «IIEPEBEPHYTOE
o0yueHne», KOI/ia ydJallHecs CaMOCTOATEIBHO H3yYaloT TEOPETHUYECKHI MaTepual AoMa, a Ha
YPOKE IEpEXONAT K ero obcyxaeHuio B Gopmare GppoHTAIBEHOM Geceasl U 3aKpeILIEHHIO Uepe3
peIeHue 3a1a4 B MUKporpymnmnax (o 4-8 yenosek).

IIpu opranusanuy 3aHATHR MOLYJb «ACKYCCTBEHHBIH HHTEIIEKT) JOJDKEH GHITh BKIIOYCH
B KQXIO0C MPAKTHIECKOC 32aHATHE, YTO 3HAYMTENBHO IOBBICHT UX 3()(eKTHBHOCTB, 0COOEHHO B
HacTH OOCYXKICHUS y4eOHOro MaTepHaia, CaMOCTOATENHLHO OCBOSHHOTO OGYUAIOIUMES I0Ma C
TIOMOIIBIO MHTEPHET pecypcoB. Pexomenayercs, 4ToOB B 0OCYXICHUHM NPHHSAIM yYacTHE BCe
ofyuJaromuecs.

IlepedyeHb pecypcoB ¢ ceTH HHTEPHET:

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

2. Bsememme B MammHHOe  ofydenme ot  «Bioinformatic  Institute»
https://stepik.org/course/4852/promo
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3. Cnenmammsanus Mamunnoe "b6yueHMe M

aHaiuM3 JaHHBIX OT «MOCKOBCKHM

dusukoTexHMUeckMit  MHCTHTYT»  https:/ru.coursera.org/specializations/machine-learning-

dataanalvysis

4. Ilnardopma [ IpoBeaeHus copepHoBanmii o Data Science https://www.kaggle.com

11.2. IIporpammHoe oGecnieueHne
Ilepeyens JINIEH3NOHAOTO M CBOGOXHO PACHPOCTPAHSIEMOT0 IPOrPAMMHOr0 oGecedeHus,
B TOM YHCJI€ 0TEIECTBEHHOr0 POH3BOACTBA

Ne Ha3BaHne pekOMeHIYEMEIX 110 pasfiesiaM i Junensus
/a TE€MaM NporpaMMbI TEXHHYECKHUX H
KOMIIBIOTEPHBIX CPEACTB 00yYeHHs
1 | MS PowerPoint 67580828
2 | LibreOffice cBobogHOoe [10
3 | OC Amst OGpasoBanue 8 AAO0.0022.00
4 | ABUC "MAPK-SQL" 02102014155 i
5 | MS Windows 10 67580828
6 | Cucrema Koncynerantllmoc 503/KJ1
7 | Android OC cBoboHoe [10

12. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMAS IJIs
OCYIMECTBJIEHHA OBPA3OBATEJJBHOI'O ITIPOUECCA HO JUCIUIIJIMHE

HaunmenoBanue HaumeHoBanue cnenquaabHbIX OcHaMEHHOCTH CENMATBHBIX

AHCHHATLTHHBI noMeleHuH H moMemeHuii st NOoMelIleHHi U oOMenIeHHuM 11s

(moxyas), CaMOCTOATE/IbHOI padoThI CaMOCTOATEIbHON paboThI

NPaKTHK B

COOTBETCTBHH ¢

Y4eOHbIM

IIAHOM

Heopranuyeckas | 103 (196084, r. Cauxt-Iletepbypr, | Creyuarusupoeannas Mebens:

XUMHSA ya1. UepHurosckas, foM 5) YueOHas | mapTel, CTyibs, TabypeTsl, ydeOHas
ayIauTOpHs 166 IIPOBEJCHHAS | IOCKA,

3aHATHH  CEMHHApCKOro  THIIA,
IPYOIOBBIX H  HHAMBHAYaAJIbHBIX
KOHCYNbTallMii, TEKYIIEro KOHTPOJII
H IIPOMEXYTOYHOM aTTECTAIUH

Haenaonuvie nocobus u  yuebnwvie
mamepuanbl: TaOIHIBI CXEMBI

105 (196084, r. Canxt-IlerepOypr,
yi. UepHurosckas, gom 5) YueOHas
ay IuTOpus JUIS [IPOBEICHUS
3aHATUR CEMHHAPCKOTO THIIA,
TPYNIOBEIX Y  WHIMBUAYAIBHBIX
KOHCYJIBTAlMM, TEKyIIEro KOHTPOJIA
M IIPOMEXY TOYHOH aTTECTalliu

Cneyuanusuposannas Mmebenw.
IapThl, CTyJbd, TabypeThl, YydeGHas
JIOCKa,

Haznaonvie nocobus u  yyebuvie
Mamepuansl. TaOIUIBI CXEMBI

106 (196084, r. Cauxt-Iletepbypr,
yi. UepHurosckas, oM 5) YueOHag
ayouTOpUS JULSI IIPOBECHUS
3aHATHH CEMHHAPCKOTr'o THIIA,
IPYNNOBBIX ¥  HHAMBUIYAJIHHBIX
KOHCYJIbTallMH, TEKYIIEro KOHTPOIA
U IPOMEXYTOYHOM aTTECTAINH

Creyuanuzupogannasn Mmebenn:
HapThl, CTYNbs, TaOypeTsl, yd4eOHas
JIOCKa,

Haznaonvie nocobus u yuebuvie
Mamepuanst. TabIHIEI CXEMBI

206 bonpmo# YMTANBHBIA 34l
(196084, r. Canukr-Iletepbypr, yi.
Yepuurosckas, gom 5) IlomemmeHue

Cneyuanusuposanras Mebeny:
CTOJIBI, CTYJIbS
Texnuyeckue cpedcmea oOyyenus:
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JULS CAMOCTOSATEIBHOM pabOTEI

KOMIIBIOTEPHl C TOIKIIOYEHHEM K
cetn «HuTepHeT» W mocTymoM B

3EKTPOHHYIO HMHGOPMaILMOHHO-
06pazoBaTenbHYIO Cpeny
214 Manplii  YMTANBHBIA 341 Creyuanusuposannas Mebenn:

(196084, r. Cankr-Iletepbypr, yi.
Yeprurosckas, qom 5) ITomemenue
A1 CAaMOCTOATENBHOM PaBoTEHI

CTOJBL, CTYJIbs

Texnuueckue cpedcmea o6yyenus:
KOMIIBIOTEPH € THOJKIIOYEHHEM K
cetu «MHTEpHET» M HOCTYIIOM B

3NEKTPOHHYIO uHGOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpexy
324 Otmen  wHdOpMAIMOBHBIX Cneyuanusuposannas Mmebens.:
TexHonorui (196084, r. Cankr- | cTosl, CTYJIb4, CIenHaNbHEIH
letepGypr, yn. UepHHroBcKas, oM | HHBEHTapS, MaTepHaibl U 3alacHEIe
5) Ilomemenuwe a1 XpaHeHWs ¥ | yacTd g MPpO(UTAKTHIECKOTO
NPO(QHUIAKTUIECKOTO OGCIyKUBaHUSA | 06CITyKHUBaHUS TEXHUYECKHX

y4uebHOro 0bopyaoBaHus

CpeACTB OOydYeHHS

Bokc Ne 3 Cromspuas mactepckas
(196084, r. Caukr-Iletepbypr, yi
YepHHUTOBCKAL, T0M 5)

IloMemenne pgns  XpaHeHus ®H
NPOQHIAKTAYECKOTO 0OCITYKHBAHHUS
y4ebHoro o60pyIoBaHusA

Creyuanusuposannas Mmebenn:
CTONEI,  CTYJbS,  CHEHHAIBHLIH
HHBEHTAaph, MaTepuaJIsl JUts
IPOQHIAKTHYECKOTO 00CITyKMBaHHS

CHENHMaU3UPOBAHHOH Meben

ITpunoxxenne 1 na 24 1.

KaHOHJAaT XUMHUYECKHX HaYK,

IOIIEHT

%ﬁ{, A.H Bapsunes
p
-4 S
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[Tpunoxenue 1

MunncrepeTBO cenbckoro xo3siictea Poccuiickoit denepauuu
denepanbHOE rOCyJapCcTBeHHOE 00 keTHOE 00pa3oBaTeNbHOE YUPEXKICHUE
BEICITIETO 00pa30BaHus
«Camnxkr-ITeTepOyprekuit rocyapcTBeHHBIN YHUBEPCUTET BETEpUHAPHOR
MEIUITAHEBD)

Kadenpa Heopranuyeckoii XuMHH 1 OHOPH3IHKH

®OHA OHNEHOYHbBIX CPEACTB
TEKYHIEro KOHTPOJIsi/IPOMEKYTOYHOM aTTecTalMu 00y4arommxcst
npu ocBoennn OITOII BO, peanusyromeii ®I'OC BO

110 JMCLIUILIMHE

«HEOPTAHUYECKASA XUMMW»
YpoBeHb BEICIIETO 0Opa30BaHMs
BAKAJIABPUAT
Hanpasaenue noarorosku 06.03.01 buoyorus
IIpoduas buoskoaorus
Ou4nas popma oOyueHuUs

T'ox gagana noarorosku - 2025

Cankt-TleTepOypr
2025 .



1. ITACTIOPT ®OHJA OINEHOYHBIX CPEACTB

JEATEILHOCTH  OCHOBHBEIE  3aKOHBI
GH3HMKKM, XHMHH, HayK O 3eMile H
OWOJIOTHK,  TPUMEHSTH  METOHABI
MaTeMaTHYECKOTO aHajM3a U
MOJIEIHPOBAHUSA, TEOPETHUECKHX U
OKCIEPUMEHTANBHEIX HCCISIOBaHUM,
mprobpeTaTh HOBBIC MAaTEMAaTHYCCKUE

H  eCTeCTBeHHOHAyuyHble  3HAHHUA,
UCIONB3Y COBpPEMEHHBIE
o0Gpa3oBarenbHEBIE u

HH(POPMAITMOHHBIC TEXHOIOTHH;

OIIK-6.1 Hcnonssyer B
mpodeCCHOHATEBHOM  JesTeNhHOCTH
OCHOBHBIE 3aKOHBI (HM3UKH, XUMHH,
Hayk o 3emiie 1 GHONOTHH

OIIK-6.2 IlpumeHseT METOIBI
MareMaTHIeCKOro aHamu3a U
MOJICTUPOBAHHSA, TEOPETHYECKUX H
OKCIICPAMEHTANILHBIX HCCIIEeIOBAaHUH

OIIK-6.3 crocobeH
IproOpeTaTh HOBBIE MaTeMaTHICCKHE
H  eCTeCTBCHHOHAy4YHblEe 3HAHUS,
HCTIONB3YS COBpEMEHHBIE
o6pa3oBareNbHbIE u

Tabmuna 1
Ne ®opmupyemMbie Kontpoaupyemsle pa3zgesbl Onenounoe
KOMIIETEHIINH (TemMbIl) CpeacTBO
AMCHHMILITHHDBI

1. OIIK-2 CnocobeH npumeHATH | Pasnen 1. Brenenue. | KomnoksuyM,

OPUHIHATET CTPYKTypHO- | OCHOBHEIE 3aKOHBI H | TECTEHI

(YHKITHOHAIBHOM OpraHM3aIldH, | IOHATHS XUMUH

HCIIOJIE30BAaTh dbusnonorudeckue, | Pasgen 2. Ctpoenue aromMa u | Kommoksuym,
2. | OUTOJOTHYECKHE, OHOXUMHYECKHE, | XMMHYECKas CBSI3b. | TECTHI

6noduznyeckne MetTonsl aHamm3a i | [lepuoguaeckuit  3akoH U

OLICHKM H KOPpEKIMH COCTOSHHS | IepHogudIecKas cucTeMa

XKHUBBIX OOBEKTOB M MOHUTOpPHHra | anementos J[.J. Menneneena

cpelbl X OOHTaHHUS; Pazgen 3. Onepretuka | Komtoxsuaym,
3. OIIK-2.1 HNPUMCHSICT | XUMHYIECKUX peaKui TECTEI

NIPUHITHATIBI CTPpYKTYpHO- | Pazgen 4, Cxopocts | Komnokeuym,
4. (YHKIHOHAJIFHOH OpraHM3allMd A | XHMHYIESCKUX peakumii. | TeCTHI

H3ydeHHd OHONOTHYeCKHX O0BEKTOB | XuMHUeCKOe PABHOBECHE

H OIICHKH COCTOAHHS XXHBBIX CHCTEM Pasnen 5. PaCTBopBI KOJIJIOKBI/I}’M,
5. OIIK-2.2 HUCIIONB3YET TEeCTHI

(usnonorMecKre, UATONOTHIECKHUE, | Passien 6. OKHCIATEIHHO- Konmoxsuym,
6. | Onoxumuyeckue, OuodusHIeCcKie | BoccTaHOBHTEIBHBIE TECTHI

METOOBI aHAJIM3a IJId MOHHUTOPHHIA U peakIuy (OBP)

KOPPEKIMM CPEfbl OOMTaHHUA KHUBBIX | Paspen 7. Kommnekchble | KomioxBaym,
7. | obpexToB COEIMHEHUS TECTBI

OIIK-6 CriocobeB [ paspen 8. buorennsle | KommoksuyM,

8. | MCTONB30BATE B MPOQECCHOHANBHOH | yyvpyeckue DlIeMEHTE TECTHI




| MH(OpPMAIHOHHEIE TEXHONOTH \

IIpuMepHbBIi NepeveHb OLMEHOYHBIX CPEACTB

Tabanua 2
Ne Haumenopauue Kpatkas xapakTeprcTHKa OLIEHOYHOTO Ilpencrapnenue
OLIEHOYHOTO cpencraa OIIEHOYHOTO CpelcTBa
CpeAcTBa B hoHOE
1. CpenctBo KOHTPOIIA YCBOSHHUS y4eGHOTO
MaTepHaja TeMBI, pa3/iena Hild pa3aeiioB Bonpocs! o
JMHUCIMIUIMHE]L, OPraHU30BaHHOE KaK yueOHOe TeMaM/pazenam
Komnoxsuym 3aHATHE B BUAE cobeceqoBaHHS JTUCHMILITMHEL
IIpernojaBareiid ¢ 00yJaronuMu
2. CucTeMa cTaHAapTH3NPOBAHHEIX 3aJaHMI,
MO3BOJIAIONIAS ABTOMAaTH3HPOBATh IPOLERYPY DOHJI TECTOBBIX
Tect H3MCpPEHUs YPOBHS 3HAHHI N yMeHHit 3alaHH

obyyarorerocs
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3.IIEPEYEHB KOHTPOJIBHBIX 3AI[AJ-IPIIZ W HHBIX MATEPHAJIOB,
HEOBXOIUMBIX U1 OUEHKH 3HAHUHW, YMEHUHA, HABBIKOB U OIIBITA
AEATEJIBHOCTHA

3.1. Tunosbie 32 120U JIA TEKYIIEr0 KOHTPOJIA VCIIEBAEMOCTH

3.1.1. IlepeyeHs BONPOCOB KOJLIOKBHYMY.

Bornpocs! s OlleHKY KOMIIETSHITHH:

OIIK-2 CnocobeH IpUMEHATh NPHHIMIE CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3alum,
ACIONB30BaTh (PU3HOJIOIHICSCKUE, IUTONOTHYECKHE, OHOXUMUYecKre, OHODH3MYeCKHe METOIBI
aHanu3a A1 OLCHKH M KOPPEKIHH COCTOSHHSA JKUBBIX OOBEKTOB M MOHHMTODHHIA CPEIBl UX
oburtauus;

OIIK-2.1 mpHMEHSeT NpPHHIMIB CTPYKTYPHO-QYHKIIMOHAJIBHOW OpraHH3alldd Uit
H3ydeHUs OHOTIOrHYeCKHX 00HEKTOB M OLIEHKH COCTOSHUS YKHBBIX CHCTEM

OIIK-2.2 HUCIIONB3YET  (DHM3MOJIOTHYECKHE,  IHTOJNIOTHYECKHE,  OHOXHMHYECKHE,
f6uodusznyeckue METOABI aHANHM3a IS MOHHTOPUHTA M KOPPEKIIHH Cpelbl OOHTAHHA >KHBBIX
00BEKTOB

OIIK-6 CnocobeH mcrons30Barh B MPOGECCHOHATIBHON JIESTENHHOCTH OCHOBHBIE 3aKOHBI
bu3ukn, XuMun, Hayk 0 3emiie © OMOJIOTHH, IPAMEHATh METOABI MAaTEMAaTHUCCKOrO aHAlM3a U
MOZEIUPOBAHUSA, TEOPETHUYECKHX M SKCIICpUMEHTANBHBEIX HCCICHOBaHMMA, IpHOOpETaTs HOBHIE
MareMaTH4eCcKHe U €CTeCTBCHHOHAYYHbIE 3HAHMUS, HCIIONB3Y COBPEMEHHEIE 00pa3oBaTe/IbHEIC U
NHOPMAIIMOHHEIE TEXHOJIOTHH;

OIIK-6.1 Hcnonb3yer B mpodeccHOHANBHON NEATeIbHOCTH OCHOBHEIE 3aKOHHI (DH3WKH,
XMMHUH, HayK 0 3eMiie ¥ OHOJOrud

OIIK-6.2 IlpumeHseT MeTOABl MAaTeMaTHYEeCKOTO aHalIM3a M MOACTHpPOBAHUS,
TEOPETUYECKUX U IKCIIEPUMEHTATIBHBIX UCCIIEN0BaHUH

OIIK-6.3 ciocoben nprodperaTs HOBEIE MaTEMaTHYECKUE U €CTECTBEHHOHAYYHbIE 3HAHNS,
HCIIONB3Ys COBPEMEHHBIE 00pazoBaTenbHble U UH(GOPMAITMOHHEIE TEXHOJIOTH

1. Paccyurars MOJApHYIO MacCy cylb(ara amoMuHug U Menaoro kynopoca CuSQO4 SH20.

. PaccunTtars 3KBUBAJICHTHYIO MacCy KaJlbLHs, A30THOM KUCIOTHI, THAPOKCUIa aMMOHHS.

. llepuomuueckuii 3axon [|. . MenneneeBa (aBTopckast 1 COBpeMeHHas (pOpMyIAPOBKa).

. Ctpoenne nepuomuueckoii cucrems! . 1. Menneneera. Uto nmoka3bsIBaeT MOPAIKOBEIA HOMED

3NIEMEHTa, HOMED IPYIIIbI K HOMEP Iepuoaa?

. Kak 1 mogemy m3MeHsI0TCS OCHOBHEIC CBOMCTBA MO neproAy u no rpynme? (IIpumepsi)

. Kak u nouemy M3MeHSIOTCS KHCIIOTHBIE CBOMCTBA 110 neprony u no rpymnie? (Ipumepsr)

. CTpoeHne U BO3MOXKHBIE BaJICHTHBIE COCTOSHUS aToMa XJIOopa.

. M3o6pasute anmexkTpoHHO-TpaduyecKkue GOpMyNIbl aTOMOB KHCIopoda M cephbl. CpaBHUTH UX

MaKkCUMaJbHYIO BaJ€HTHOCTb.

9. llate XapaKTEpPHUCTHKY CTPOEHHSI aTOMOB 3JIEMEHTOB C MOpAAKOBBIM HomepoMm 11 m 15 na
OCHOBaHHM HX IOJIOKEHHS B TIEPHOANYECKOI CHCTEME.

10. CkopocTb XHMHYECKOH peakIMu. 3aBHCHMOCTh CKOPOCTH pEakIHH OT KOHLEHTpalu{
BeIllecTB. 3aK0H JeCTBUA Macc.

11. 3aBUCHMOCTD CKOPOCTH XHMHYECKOM peakiy OoT Temieparypsl (mparmio Bant - Todda),
Karanusaropa. bruokaranuzaTopsl.

12 .O6paruMeie 1 HeoOparuMele peakuun. Xummdeckoe paBHoBecue. Ilpunnun Jle Ilatense.
Brnusune KOHIEHTpalMK peardpyoliX BEMeCTB Ha CMEILEHUE PAaBHOBECH.

13. Teopust smeKTpONUTHUECKOH mucconuanuu. Jucconmalus KHCIIOT, OCHOBaHMM, COJCH B
CBETE TEOPHUH IEKTPOTUTHUECCKOMN TUCCOIIHALMH.

14. CuibHBle M cnabble anexTponuThl. CryneHdaras MUCCOIMAlds MHOTOOCHOBHBIX KHMCIOCT H
MHOTOKHCJIOTHBIX OCHOBAHHUH.
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15. Ocmoc. OcMoTHYECKOE aBICHHE B pacTBOpaxX MEKTPOIHTOB U HEAIECKTPOIHUTOB.

16. Kunenue u 3aMep3aHue pacTBOPOB HEIICKTPOIUTOB U 3IEKTPOIUTOB

17. BnusHue OOHOMMEHHOTO HOHAa Ha Jucconuanuio cnabpix oanmekrponutoB. Hamucars
ypaBHEHUE IUCCOLMAIMH CEPHUCTOM KHCIOTHL UTO mpom3oiizeT ¢ Auccouuanueir 31oit
KHCIIOTHI IpH JOOABJICHHH B PacTBOP CyNb{HTa HATpUs?

18. BmmsHue CBA3BIBAIOIETO MOHA HA OHUCCOLMALMIO CNabbIXx snekTpoauToB. Hammcats
ypaBHEHHE IUCCOIHAIlMM YKCYCHOH KHCHOTHL. UTO mpou3oitzer ¢ ee AuccolManueil Ipu
no6aBIeHUH B pacTBOP alleTara HaTpHs?

19. Yro Takoe ruaponus coneit? IlpuBecT mpuMep rUAPOIN3a 110 KaTHOHY.

20. Kaxue comu noxpeprarorcsa ruaponu3sy? IIpusecT npuMep rugpoiuza 1o aHHOHY.

21. TTouemy HEKOTOpHIE COJIM HE MOTYT CYIIECTBOBATh B BOOHBIX pactBopax? IlpuBectu npumep
THJPONH3a CONU 110 KaTUOHY H aHHOHY OJTHOBPEMEHHO.

22. Kak Bmuser Temneparypa H pazbaBienue Ha ruaponus coneii? IlpuBectu mnpumep
CTYIIEHYaToro 'H/IPOJIH3a.

23. UouHnoe npoussenenue Boabl. Haiitn [OH].

24. Bonoponssiit nokasarens. [H'] =103 mons/n. Haiitu pH.

25 .Yto Takoe OKMCIUTEIHHO-BOCCTAaHOBHUTEIbHBIE peakiiu? [IpuBecTn npuMepsl.

26. Oxcupnl. Mx xnaccuduxanys.

27. OcHoBanus. 1x xinaccuduxanus.

28. Kucnoter. Ux xnaccuduxanus.

29. Comu. Knaccudukanus conei.

30.CKOpOCTP XMMHYECKOH peakiiu. 3aBUCHMOCTh CKOPOCTH pEakIHH OT KOHIEHTpPaIHH
BEIECTB. 3aKOH JefCTBUS Macc.

IlepedeHb ypaBHeHMIT XMMH4ECKHX pPeaKkluil VI CaMOCTOATEIbHOI paboThl
1. S+H2S04 (xoH1.) = SO2 +H20
2. H2S + O2 (u36.)— SO2 +H20
3. P+ HNOs (KoHI)- —> NO2 + H3PO4 +H20
4. P+ HNO3 paz6. + H2O — NO + H3PO4
5. cunmukar HaTpus + cepHas KUCIoTa=
6. ruapoKCHA AMIOMUHIYA + opTodocdopHas KHcIoTa =
7. NaNO2 + Nal + H2S0O4 paz6 — NO + I2 + Na2SO4 + H20
8. cynbu KaIus + ConsgHas KHCIOoTa =
9. runpoxcua xpoma (L) + conAnas kucnora =
10. K2Cr207 + HCI — CrCl3 + C12 + KCl + H20
11. KMnO4 + H202 +H2S804(pa36.) > MnSO4 + 02 + K2S04 + H20
12. HNO3(KOH]_[) + Cu — NO2 + Cu(NOs)2 + H20
13. rugpokcu1 HaTpus + CEpOBOZOPOIHAs KHCIOTa=
14. KMnO4 + Na2S03 + H2S04 (pa36.) — MnSO4 + Na2S04 + K2504 + H20
15. KMnO4 + NaNO? + H2SO04(pa36.) - MnSO4 + NaNO3 + K2S04 + H20
16. Cu + HNO3 (paz6.) = NO + Cu(NOs3)2 + H20
17. xsopun Mareus + KapOoHaT Kauus =
18. cynehun Harpus +XI0pU NUHKA =
19. H2804 (xonm) + Ca — H2S + CaSO4 + H20
20. x;opuj HaTpus + HATpAT cepedpa =
21. OpoMuA Kaus + HATpAT cepedpa =
22. XJIOpHJI IUTHA + HUTpaT cepebpa=
23. cynbar HaTpus + Xnopua 6apus=
24. cepHas KHCOTa + HUTpar OapHia=



25. F2+ H.O — HF +0O»

26. THOPOKCH KAJIBIHS + CEpHUCTAs KUCIOTa=

27. xapboHatr HaTpHus + CONgHas KMCJIOTa =

28. NH3+ O2 — N2+H20

29. H2504 (xorn) + Cu — SO2 + CuSO4 + H20

30. H2504 (xonn) + NaBr — SO2 + Brz + Na2S04 + H20
31. H2S804 (KOHH) + Nal — H2S + I + Na2S04 + H20

3.1.2. Tectni

TecTs! 71 OlIEHKHM KOMITETEHIIHH:
OIIK-2 CnocobeH TpUMEHATh MPHHIMIBL CTPYKTYPHO-(QYHKIIMOHANBHOM OpraHH3allyy,

UCIIONB30BaTh (PU3MONIOTHYECKUE, IUTOJIOTHYECKHe, OHoXuMHdIecKre, Ornodu3ndeckue MeTOLI
aHaju3a IUI1 OICHKM M KOPPEKIHHM COCTOSHHSA XWBBIX OOBEKTOB M MOHHMTOpPHHIa Cpelbl HX
o0HTaHu4,

OIIK-2.1 TIpuMeHsieT MPHHLMIL CTPYKTYPHO-QYHKIIHOHANBHOU OpraHW3anuH s W3y4eHHUs
O1ONOTMYECKHX 0OBEKTOB U OIICHKH COCTOSHHUS JKUBBIX CHCTEM

OIIK-2.2 Hcnmons3yeT pu3nonOrHYecKre, MUATOIOTHIECKHE, OuoxuMuieckue, 6uobusngeckre
METOJBI aHaNH3a I MOHUTOPHHTA H KOPPEKIIHH Cpeabl OOHTaHHUS KHBHIX OOBEKTOB

3AJAHUSA 3AKPBITOI'O TUITA

331131‘"{151 KOMGI’IHHPOBE\HHOTO THIIA € BblﬁOpOM OJHOI'0 BEPHOro OTBETA H3 NMPEQI0KEHHBIX
BApHAHTOB

OIIK-2.1 TIpuMeHsIeT NPUHLKIB CTPYKTYPHO-(QYHKIMOHAIBHONH OpraHu3aluM i1 H3Y49eHHs
OHONOTHIECKUX OOBEKTOB M OLCHKH COCTOSIHHS JKMBBIX CHCTEM

3anaumne 1.
Ipouumaiime 3a0anue u evibepume npasunvHLlil omeem.
Kakoe KBaHTOBOE UMCIO XapaKTCPH3YeT HaIlpaBJICHHE 3JEKTPOHHOro obnaka B

HPOCTPAHCTBE?
Dn 2)1
3) my 4) ms
3amumute wHGpY, 0] KOTOPO# yKa3zaH BEpHBIH OTBET
Ortger: 3
3ananue 2.

IIpoyumaiime 3a0anue u gvibepume NPABUNbLHBLI OMEEM.
ATOMBI Kakoro »3JeMEHTa HMEIOT JJIEKTPOHHYIO KOHQUIypallMIO BHEIIHEr0 ClIOs.

4524p5?
1) ¥Br 2)'N
3) ¥As 4) By
3amumure nudpy, MoJ KOTOPOH yKa3aH BEpHBIH OTBET
Oreer: 3
3aganue 3.

IIpoyumaiime 3a0anue u gvibepume npPagUNbHLLL OMEEM.
Kaxyto o61uryio ¢popMyity EMeeT OCHOBaHHE?



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

3) DmOn 4) Mex(Ac)y
3anumute nudpy, no g KOTOPOM yKa3aH BEpHBIH OTBET
Ortger: 1

3a11amm KOMﬁHHl’IPOBaHHOI‘O THIIA € BblﬁOpOM HECKOJIDKHX BEPHBIX OTBETOB U3
NMPEANOKEHHBIX BADHAHTOB

3apanmue 4.
IIpouumaiime 3a0anue, svibepume npasunvrvle OMeenoi.
Kaxuie U3 KMCIOT ABJIAIOTCS IBYXOCHOBHBIMH?

1) H3PO3 2) HB:

3) HNOs 4) H,COs

3anmuiuute THQPEI, O KOTOPHIMU YKa3aHBI BEPHBIE OTBETHI
Ortgert: 14

3apnanue S.

IIpowumaiime 3a0anue, evibepume npasunvhvie omeemi.
Kakwue 13 cnenyromux BelecTs pacTBOPAIOTCA B Bojie?

1) AgBr 2) Cu(OH),

3) Zn(NO3), 4) HgClL,

3anumuTe MUQPEL, MO KOTOPEIMY YKa3aHBI BEPHBIE OTBETHI
Ortser: 34

3alIaHI/lﬂ 3aKPBITOr0 THIIA HA YCTAHOBJICHHE COOTBETCTBHUS

3apanmue 6.
Ipoyumaiime 3a0anue u ycmanosume coomeemcmaue.
YCTaHOBHTE COOTBETCTBHE MEXKIY IIEMEHTOM U €r0 IPHMMEHEHHEM

JJIeMeHTBI IIpumenenue

A Xnop 1 Munepanu3sanus TkaHei

b JIuruit 2 Ocsemenne

B Kanbumit 3 AKKyMynSTOpHI

r Heon 4 Jle3uHdeKuns BoAEl U MOBEPXHOCTEH
5 Crapka

3anumure B TabNuUIly BEIOpaHHbBIE HTU(PEI IO/ COOTBETCTBYIOIMMY GYKBaMH.

A b B r

Ortser: A4B3B1I2




3axanue 7.

Hpouumaﬁme 3a0axue U ycmarnosume coomeemcmeue.
YcTaHOBHTE COOTBETCTBHE MEXAY COCAUHCHHEM H KJIaCCOM, K KOTOPOMY OHO OTHOCHTCS

Coenuaenue Knace
A HNO3 | OCHOBHBII THIPOXKCH]T
b Fe(OH), 2 Consp
B Fe(OH)NO; 3 Oxcun
r NaNO; 4 Kucnora
5 AMbOoTEpHBIH THAPOKCHT

3amuiuTe B TabMHIly BEIGpaHHbIE LUGPHI IOX COOTBETCTBYIOLIMMH GYKBAMH.

‘ A B

B

r

Otser: A4B1B2I72

3ananue 8.

IIpowumaiime 3adanue u ycmanogume coomgemcmeaue.
YCTaHOBHTE COOTBETCTBHE MEX/y KOMILIEKCHEIM COEJMHEHMEM H KOOPHMHALMOHHBIM

YHCJIOM HEHTPANBHOI0O HOHA

KommiexkcHoe coeqnHeHne

Koopa. uncio

A [[Cu(NH3):]SO4 1 3
B | Nas[Co(NO2)s] 2 4
B | H[AuClL] 3 2
I | [AgNH3;]OH 4 6

3anuuinTe B TaGNHILy BEIGPAHHDIE IH(PHI IO COOTBETCTBYIOMMME GYKBaMH.

A b

B

r

OtBet: A3B4B2I'3
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3apanue 9.
Ilpouumaiime 3a0anue u ycmanogume coomeemcmeue.
YCTaHOBHTE COOTBETCTBHE MEXLY YICHBIM H €0 BKJIAIOM B Pa3BHTHE XHMHUH

Yuenblii Bxuaan
A Ilerep Baare 1 Pacuer u npumeHenue cBo6ogHON
SHEPTHH
b Jxozaiis ['u66¢c 2 Teopus snexTponutuyeckoi
JUCCOIHAIIAH
B Ixozed Tomcon 3 3aKoH AeMCTBYIOIUX Mace
r Caanre AppeHuyc 4 IIpupona snexTpoHoB
5 Onucanue SHTPOHM

anummure B TabMMIy BEIOGpaHHBIE HU(PHI 0] COOTBETCTRYIOMMH GYKBAMH.

A b B r

Otet: A3B1B4I2

3ananue 10.

IIpouumaiime 3a0anue u ycmanosume coomeemcmasue.

YCTaHOBHTE COOTBETCTBHE MEXKAY HOHOM M KAaueCTBEHHBIM DEAKTHBOM MUIS €ro
o0HapyXeHus

HNonnx Peaxktus
A Ba?t 1 HNO;
B Ag* 2 PacTBOpHMEBIE OCHOBaHUS
B | Fe* 3 (NHq4)2S
r Mn?* 4 HCl
5 H>S04

3amuuyite B TaGMUIYy BRIGPaHHEIE HUGPHI 0[] COOTBETCTBYIONMMY GYKBAMH.

A b B r
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OtBeT: ASB4B2I3

OIIK-2.2 Hcnonesyer (husuonOrHUecKKe, MUTONOrHYECKHE, GuoxuMuueckue, Guodusmyeckue
METOZBI aHaIH3a JUIsl MOHHTOPHUHIA H KOPPEKLMH CPEIBI OOUTAHMS KHBEIX OGHEKTOR

CHIIBI.

3anamm 3AKPLITOrO TUIIA HA YcTanoBJIEHHE NOCAEN0BATEILHOCTH

3aganue 11.

Tpouumaiime 3a0anue u ycmanosume nocredosamensuocm,

Pacnonoxwure cnenyiomme snemMenTs! B NIOPSAZIKE BO3paCTaHHUs 3NEKTPOOTPHIATENLHOCTH
1. Li

2.Ba

3.P

4.Cl

Ortser: 2134

3ananue 12.
Ipoyumaiime 3ao0anue u Ycmanosume nocnedo8amenbHoOCHb.
Pacmonoxmure ciemyromue KHCIOTHBIE OCTATKA B MOPSAJIKE BO3pacTaHusl OKUCIIUTEIBHOMN

1.CrI

2. ClOg

3. ClOs

4. CIOy
Ortgert: 1432

3ananme 13.

Ipouumaiime 3a0anue u yemanosume nocnedosamenvnocms,
Pacrionoxwure Hay«HbIe OTKPBITHS B XPOHONOTHIECKOM TIOpsJIKE

1. Cosnanue rajabBaHUYECKUX 3IEMEHTOB

2. 3aKOH COXpaHEeHHs SHEPIUH

3. OTxprITHE BOJIOpOA

4, MeTong! sepHOro pacnana

Otser: 3124

3ananue 14.
Ipouumaiime 3a0anue u ycmanosume noCNe008amenvHOCMD.
Pacmmonoxure aneMeHTHI 1O MCPC YBENMYCHUA BAJICHTHBIX BJICKTPOHOB HA BHEIIHEM

JJIEKTPOHHOM CJI0€

1. S**;

2. 8%

3. S¥;

4. 8°,
OrtBeT: 2431

3ananue 15.
Ilpouumaiime 3a0anue u yemanoeume nocnedosamenvrocme,
Ilpn noMemenun coepuHeHus XpoMa B KHCIYIO Cpely pacTBOp NMPHOOpPEN OpaHKeBYO

OKpacKy. 3aTeM NpH HEHTpalIM3aLyMK PACTBOpPA M IPOBEAECHHY CIICAYIOIEH peakuy IOy IHITH
3enenbl  ocanok. IlpuiMBaHMEM INENOYM PACTBOPHIAH OCAmOK H IOJIYYHIH YCTOWYMBIH
M3YMPYZHEIH PACTBOP. YKaXHTE COCTMHEHHS XPOMa B ITOPA/IKE YIOMHUHAHH.
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1. Cr(OH)3

2. CrO4*;

3. Cr207%;

4. [Cr(OH)s]*".
OtBeT: 2314

3AJAHHUSA OTKPHITOI'O TUITA

3ananue 16.
Ipouumaiime 3a0anue u Oaiime 060cHo8aHHBIT OMeem
Kak u3MeHUTCS SHTPOIIUS B pEaKIiK:
Na(r) + 3Ha(r) <« 2NHs3(r)
Haiite o0ObsicHeHHMe BameMy OTBETy. byneT JM JaHHBIA [pPOIECC NPOTEKATh
CaMOIIPOU3BOJIBHO?

Ortset: B jgaHHOM PE€aKUIHun SHTPOIIUA CHCTCMBL y6LIBaCT, T.K. KOJIHYECTBO MOJIEKYI rasa
YMEHBIIAETCA. HpOI/I3BOJ'ILHOG OPOTEKAHHUE IPOIICCCa CTATHCTHYCCKH HE BEPOSITHO.

3aganmne 17.

Ipouumatime 3a0anue u oaiime 060cHOBAINILLI OMEEM.

VkaxuTe, y Kakoro u3 xuMmudeckux anemeHToB: Li, Fe, Mg, Na, nauonee BrIpakeHBI
MeTajutndeckre cBoiictea? Ha oCHOBe KaKMX XapaKTEPHCTHK 3IEMEHTAa MOXHO MPEAINONIOKHTh
METaJUTHYeCKHEe CBOHCTRA?

Oteet: Na. Ha meTanmuyeckue CBOUCTBA YKa3bIBAIOT OONIBLION paguyc aroMa, HHU3KHE
SNIEKTPOOTPHIATEIEHOCTD H SHEPTU HOHU3AITUH.

3aganne 18.

Hpouumaiime 3adanue u oatime 060CHOBAHHBIT OMEEM.

Ompenenute, yBenmwuuTcd JM KomumdecTBo ¢ropuga asora (III) mpu moBeImeHHH
HaBIIEHHUS B CUCTEME:

6HF (r) + N2 (r) 02NF; (r) + 3H2 (r) - Q

Otset: B ob6parrMoM mporiecce NOBEIIEHUES AABICHUS CMEIACT PAaBHOBECHE B CTOPOHY
HaMMEHBIIETO KOJMYECTBA TFa3000pa3HBIX BemecTs. B JaHHOM ciydae IIpH TOBBIIICHHH
IaBJeHNs KOJIM4IeCTBO QTopHzaa a30Ta yMEHBIIUTCS.

3apnanmue 19.

Hpouumaiime 3a0arnue u oaiime 060C0GaIIIBII OMEEM.

Kakyro maccy ruapoxcmia xamisi nafgo pacTBopuTh B 300 mu1 Bombl, 9ToOB HONYYHTH
15%-ns1it pactBop? Kakoe cooTHOMICITHE BRIpaXKaeT yKa3aHHas KOHIEHTpausa?

Otget: B npomeHTax NpuHsT VKA3bIBATH MACCOBYIO OO, BEIpaXKalolyl0 COOTHOLICHHE
MEXJIy Maccoil pacTBOPEHHOIO Beiileciisa M Muccoil pacTBopa. COCTaBMB ypaBHEHHE 3TOIO
COOTHOLIEHUS, IIOYIMM HEOOXOMUMYIO Maccy THApOKCHAaa - 52,9 .

3ananue 20.

Ipoyumatime mexcm u Oaiime pascepuyniviii 000CHOBAHHBLN Omeem

Kak B NpOMBINIIEHHOCTH [10JivHa10T AKTHRHBIE METaJUTBl IiepBoi rpynmel? YeM
000CHOBAHO UCIIOJIB30BAHUE BLIOpAl! 1010 MeTO/M?

Oteer: Ilemounsle Meran: st i 12)OMLIIUICHHOCTH IIONYYalOT METOAOM JJIEKTPOIH3a
paciaBoB coyieif. JIaHHBIH METOZ HCLOIbL3YIOT, T.K. U3 PaCTBOPOB NPAKTHYECKH HEBOSMOXKHO
HOJIYYHTh IPOCTHIE BEIIECTBA 3JIEMEHTOB LIEPBOL I'DYIIIIBL.

13



OIIK-6 CmocobeH HCIoOnp30BaTh B NpO)eCCHOHANBLHOM JESTeIBHOCTH OCHOBHEIE 3aKOHBI
¢usuxu, xuMun, Hayk 0 3emile H GHOJIOTHMH, IPMMEHSTH METOABl MAaTEMAaTHUECKOTO AHANH3A U
MOZICIMPOBAaHUS, TEOPETHYECKUX M OIKCIEPHMEHTAIBHBIX HCCICHOBAHUMN, MPHOGPETAaTh HOBBIE
MaTeMaTHYCCKUE H eCTECTBEHHOHAYYHEIC 3HAHHSA, HCIIOJIb3Ys COBPEMEHHBIE 06Pa30BaTeIbHEIE U
HH(POpPMaIHOHHBIE TEXHOJIOTHH

OIIK-6.1 Ucnone3yeT B npodecCHOHANBHOM NeSTeIbHOCTH OCHOBHBIE 3aKOHB! (QH3MKH, XHMHH,
Hayk 0 3eMiie U OHONIOTHH

OIIK-6.2 IIpuMeHAET METOIBI MAaTEMATHIECKOTO aHAM3a ¥ MOJEUPOBaHHS, TEOPETHUECKHX U
5KCIEPHUMEHTAIBHEBIX UCCIEI0OBAHMI

OIIK-6.3 cmoco6GeH NpHOOpEeTaTh HOBbIE MAaTEMATHYECKHE H €CTECTBEHHOHAYYHbIC 3HAHHA,
HCIIOJIB3YsT COBPEMEHHEBIE 00pa3oBaTeNIbHBIE H HHYOPMAIHOHHBIE TEXHOJIOTHH

3SAJAHHUSA 3AKPBITOI'O TUIIA

3ajanna KOMOMHHPOBAHHOIO THIIA ¢ BLIGOPOM OHOr0 BEPHOT'0 0TBETA H3 MPE/II0KEHHRIX
BAPHAHTOB

OIIK-6.1 Mcnonmesyet B npodeccHOHATHEHOM eATeNbHOCTH OCHOBHEIE 3aKOHbI GH3NKH, XUMHH,
Hayk o 3emie U 61oIorun

3ananue 21.
Ilpouumaiime 3a0anue u evibepume nPAUNLHBIL OMBEM.
Kakas u3 couneii sBisgeTcs kucnoit conso?

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

3) Fe(OH)CO3 4) Fe2(CO0O3)3

3anumuTe mudpy, M0 KOTOPOH YKa3aH BEPHBIA OTBET
Otser: 2

3aganmne 22.

IIpoyumaiime 3a0anue u vibepume npaeuIbHLLE OMmeem.
CxoNpKO rpaMMOB PacTBOPEHHOTO BEINECTBa COAEpXHTCS B S0r pacTBopa ¢ MaccoBoi
nonei (B-Ba) = 10%?

1) 10r 2) 20r

3)sr 4) 40r

3anuminTe 1Py, MOX KOTOPOH YKa3aH BEPHBIH OTBET
OrtserT: 1

3anauue 23.

IIpouumaiime 3a0anue u gvlbepume NPasUIbHLIY OMEem.
Ckoibko HOHOB 00pazyeTcs npy Auccouuanun MojaeKynsl (NH4)2S04?

1)2 3)9

3)3 4)4

Sanumute nudpy, MO KOTOPOH YKa3aH BEPHbIH OTBET
Ortger: 3

3a11amm KOMGI/IHHPOB?IHHOFO THIIA C BBIﬁOpOM HECKOJIBKHX BCPHBIX 0TBETOB U3
NPEIJI0KEHHBIX BAPDHAHTOB

3anauue 24.
Ilpouumaiime 3a0anue, 8vibepume npasuibHbie OMEemMbL.
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KakumMm us3 CIICAYIOIIUX 3JIEMCHTOB MOTYT COOTBETCTBOBATEL MOHBI C 3apsaaoM 2?

1)Ca 2)0

3)Fe 4) Sn

3anuuiuTte MHUQpPEI, MOX KOTOPHIME YKa3aHbI BEPHBIEC OTBETHI
Ortset: 134

3aganme 25.

IIpouumaiime 3a0anue, evibepume npasuivhsle omeemet.
Kakne 13 creiyrolnux 1eKTpoInuTOB SBISIOTCS ClIabEMu?

1) H2S03 2) NaCl

3) AIINO3)3 4) H3PO4

3anuimre M QpPEI, MOX KOTOPHIMA YKA3aHEI BEPHBIE OTBETHI
OtseT: 14

OIIK-6.2 IIpuMeHsCT METONBI MaTEMATHHECKOTO aHATH3A H MOJIEIHPOBAHHS, TEOPETHYECKHUX M
OKCIIEPHMEHTAIBHEBIX UCCIIEN0BAHKN

3a/1aHHsA 3aKPBITOr0 THIA HA YCTAHOBJEHHE COOTBETCTRHS
3ananie 26.

Hpouumaiime 3a0anue u ycmanosume coomgemcmeue.
YCTaHOBUTE COOTBETCTBHE MEXK/Y BELIECTEOM M THIIOM €T0 THAPOIK3a

BemecTBo Tun rugposmsa

A XopuI Kajgblus 1 He unet

b docdar amioasias 2 Ilo xatuony

B bpomMu Hatpus 3 Ilo anuony

r Cynbdur nurtus 4 Ilo xaTHOHY M aHHOHY

3amuiiite 1 Tad/Mily BEIGPaHHBIE IMAGPBI 10 COOTBETCTBYIONIMMH GYKBAMH.

A BE B r

Otser: A2BB31T3

3agamne 27,
IIpouumaiine 3a0anue u ycmanosume coomsemcmeue.
YCTaHORHTC COOTBETCTBUE Me)Kﬂy COCIMHCHHNEM H KIIACCOM, K KOTOpOMy OHO OTHOCHTCHA

CoequHenue Kaace

A FeCls 1 KommekcHas cons
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b Ca(ClO)C1 2 CmMemmanHas coib
B Cr(OH)S 3 JBoiiHas conb
r MgLiPOy4 4 Cpennss cons
5 Kucnas conp
6 OcHoBHas cob

3anumuTe B Ta6THI BEIOpaHHBIC HUQPHI IO COOTBETCTBYIOLIAMMU OyxBamm.

A b B r

OtseT: A4B2B61'3

3ananue 28.
IIpouumaiime 3adanue u ycmanogume coomsememsue.
VCTaHOBHTE COOTBETCTBUE MEKIY COCTHHEHUEM H €10 reoMeTpHeit

Coegunenue I'eomerpus
A Dropun pochopa 1 Yron
b I'unpun Gepumnms 2 Tpeyronsnas
B ®Top 3 Tpuronansuas mupamuga
r Bona ‘ 4 Terpanp
5 JIuneiinas

3anuinute B TabmuIy BRIGpaHHbIE HMGPH IO COOTBETCTBYIOLIUAME OykBaMH.

A b B r

Oter: A2B1B5T'1

3aganue 29,
IIpouumaiime 3a0anue u ycmanosume coomeemcmeue.

YCTaHOBUTE COOTBETCTBUE MEXAY TepMOOUHAMHUYECKOH XapaKTCpHCTHKOﬁ H CBOHcTBOM
CHCTEMEI

Tepmogunamuyeckast xapakTepucTHKA CBolicTBO cHCTEMBI
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A Baytpennss sueprus 1 Pabora cucremsr
DHTANBIHA 2 Mepa HeynopsIoYeHHOCTH CHCTEMBI
B OHTpOHI 3 Mepa temioBoro 3¢dexTa cucTEMEL
r Oneprus I'u66ca 4 Kunernueckas u moreHnuanpHas
3HEPTUS CHCTEMEI
5 CBo6onHas 3HEPIrys CHCTEMEI
3anuinTe B TabNMMLy BEIOPaHHEIE THPH HOX COOTBETCTBYIOIIUMH OyKBaMHM.
(A B B r ’
Otset: A4B3B2I'5
3ananme 30.
IIpouumaiime 3a0anue u ycmanosume coomeemcmeue.
YCTaHOBHMTE COOTBETCTBHE MEXKAY HOHOM H KadeCTBEHHBIM PEaKTHBOM JUIS €TO
o0OHapyxeHus
Hon PeaxTnn
A NOs” 1 Ba
b PO4* 2 Na
B S* 3 H,S04
r CrO4* 4 Ag
5 Pb
|
3anuuuTe B TabmMuy BeIGpaHHbe TH(PH! O COOTBETCTBYIOIIMMH OyKBaMH.
A b B r

OtBet: A3B4B5I'1

3agannsa 3aKPBITOr0 THNIA HA YCTAHOBJICHHE ITOCJEX0BATEAbHOCTH

3ananmne 31.
IIpouumaiime 3a0anue u ycmarnosume nociedosamenvHocm.
Pacnonoxute crenyromme smeMeHTH B IOPSIKE BO3PACTAHUS 3NMEKTPOOTPULIATENHHOCTH
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W
CF¥

4. Cs
OtBert: 4213

3aganne 32,

Ilpouumaiime 3adanue u ycmanoeume nocredoeamenvrocme.

Pacnonoxwure cieayionime KUCIOTHEIE OCTATKE B OPSIKE YOBIBaHMS CHIIBI KHCIIOT.
1.CI

2.ClOs

3. ClOs

4. Cl10y

Ortget: 1234

OIIK-6.3 cmocoGen mnpuoOperaTh HOBEIC MaTeMaTHUeCKHe M €CTECTBEHHOHAYIHEIE
3HaHHs, UCIIONB3Ysl COBPEMEHHEIE 00pa3oBaTeIbHEIE H UH(OPMAIHOHHbIC TEXHOIOTHH

3aganmne 33.

IIpouumaiime 3a0anue u yemanosume nocredosamenvrocme.

Pacrionoxmre XapaKIepuCTHKU 3IeKTPOHOB B aToMe B TOPSAIKE COCTABJICHHMA OIMCATEBLHOM
MOJIeH

1. Cooun

2. Dueprus

3. Opburais

4. YpoBeHs

5. MarHuTHBI MOMEHT

OTsert: 43512

3aganue 34.

IIpouumaiime 3a0anue u ycmanosume nocnedosamenvrocme.

Pacnonoxure crajiu reTeporeHHOro KaTanusa B XpoHOIOTHYECKOM nops ke

1. Dusnyeckas agcopbLUUs pearnpyIONIEX MONEKY Ha AKTHBHBIX LEHTPax MOBEPXHOCTH
KaTaIu3aTopa M 3aTeM MX XeMOCOpOIHs;

2. lecop6uus IPOJIyKTOB C IIOBEPXHOCTH KaTaJI3aTopa,;

3. luddysns pearupyronux BeLECTB K IOBEPXHOCTH TBEPIOTO BEILIECTBA;

4. Xumnyeckas peakius MexAy PearupyiomuMi MONEKYTaMH;

5. uddysns nponykra ¢ HoBEpXHOCTH KaTajli3aTopa B OOIIHIA ITIOTOK.

OtBeT: 31425

3ananue 35.

IIpowumaiime 3a0anue u ycmanoeume nociedosamenvrocmo.

IIpy nOMEMEHNA COSAMHEHMS MApTaHIa B PEAKIHIO HOJIyYHJIM YepHBIA OCaloK. 3aTeM
IIp¥  TIPOJIODKCHUN DPEaKUMH B CPEAe MOJNYYMIM OCajoK TellecHOro usera. JloGaBieHHeM
CHJIPHOTO OKHCIIMTEII NEPEBENH STOT OCafOK HasaJ K 4YepHOMy uBeTy. Ilpu umMTensHOM
KOHTAKTE € BO3yXOM BEPHYIIMCH K M3HAYAIBHOMY COEIMHEHHIO. YKAXHUTE HEOOXOMUMYIO CPeay
JULS TIPOBEICHUS PeaKIIHiA.

1. Kucnas

2. Hlenounas

3. Heiitpanbuas

Ortser: 3121
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3AJAHUA OTKPBITOT'O TUIIA

3aganmue 36.

IIpowumatime 3adanue u datime obocHosanHwvLii omeem

Kak paccuutars oTHOWEHWE KOHLEHTparmi cnaboit xmciorsl B e& comu (Ca:Cs) B
Oydeprom pactsope, ecnu pH = 1,74 u pKa = 3,747 [IpuBeuTe NOIy4EHHOE COOTHOIIEHHE., -

Otser: OGmas dpopMyna 1 BEIMHCIEHHS KHCIOTHOCTH GydepHoro pacteopa pH = pKa
+ 1g[Ca:Cs]. YuntsiBas, uto pasauna mexay pH = pKa cocTaBnser 2, MOXHO IPEIIONOKAT
COOTHOIIEHHE KoHIeHTparuid 100:1.

3aganue 37.

Ilpoyumaiime 3a0anue u datime obocHosanHulii omeem.

llpenronoxure, BO CKONBKO pa3 YBEIMUMTCS CKOPOCTh NMPOM3BONMBHOM peakilHH, eciu
HOBBICHTH Temneparypy oT 10°C o 50°C. Kakoe npaBuio no3BOJISET OMPEAEUTh 3aBHCHMOCTE
CKOPOCTH PEaKIMM OT TeMIleparyphl? YUTo mMo3BONMT TOYHO ONpPEENUTh MHTEPBA] YBEIHUCHUS
cxopocTu?

Ortser: Ilpasuno Banr I'opda onpexenser, 4to npu MoBHINEHUM TeMIeparyps! Ha 10°C
CKOpPOCTh peakluu Bo3pacracT B 2-4 pa3a. M3 3Toro MoxeM IpEAIIONOXKHTH, YTO B JAHHBIX
YCIOBHAX MOXEM OXHIATh YBENWYEHHE CkopocTH B 8-16 pa3. Bomee TouHO ompenenuTs
HHTEpBaJ IOMOXKET TeMIlepaTypHslii koaddunuent Bant lodda.

3ananne 38.

IIpowumaiime 3a0anue u datime 060cHo6anHbIT OMBEM.

3a CUeT Wero OCYLIECTBIIETCS KOBaJeHTHas cBs3b? KakuMM XapakTepHCTHKAMH ee
MOXXHO OIIMCAaTh?

Otset: KoBanenTHad CBA3b 06pasyeTcs IpH NEPEKPHITHH IEKTPOHHBIX 0OIAKOB aTOMOB
TakuM 00pasoM, 9ToOb! 06pazoBaacs o6mast opOuTab. Takyro cBS3b MOXHO OIIHCATh: ATHHOM,
KPaTHOCTBIO, ITOJIAPHOCTRIO.

3ananue 39.

IIpouumaiime 3a0anue u datime obocrnosannwiii omsem.

Kak MoxHO moAaTBEepIWTh HAlW4YHe HHUTpara CBHHUA B pacTBope? Kakoe mpaBmio
HILTIOCTPUpPYET NofoOHas peakiys?

Orger: T.X. HUTpAT CBUHIA PACTBOPHMAS COJIb, MOXHO IIPOBECTH PEAKI[HIO HOHOOOMeHa
A1 TIONYYCHHUS XapaKTepHOTO JKEJITOro 0CalKa - HoAua cBUHIA. Takas peakuys HLUTIOCTPUPYET
npasmio beproite.

3ananue 40,

IIpowumaiime mexcm u Oaiime pazseprymolii 060cHo6anHbIll Omeem

Kaxum MeTOnoM MOXHO ONpENCNHTh COIEpKaHue MblIbska B obpasume? Ha kakom
SBICHHH OCHOBAH 3TOT METOL?

Oteer: MBIIBLAK MOXXHO KadeCTBEHHO ONpeaenuTh npoGoil Mapma. J{aHHEI MeTon
OCHOBaH Ha BOCCTAHOBJICHHH MBIIIbIKA B KHCIIOH cpelie 0 apCHHa, KOTOPEI MpH MPONyCKAHUH
4epe3 HarpeTyro TpyOKy pasnaraercs ¢ o6pa3oBaHHEM XapaKTEPHOTO HAJIETA.

3.2. TunoBbIe 3a1aHAS 1S NPOMEKYTOYHOM aATTECTAIHH

3.2.1. Bonpocrl k 3x3amMeny

DopmupyeMan KOMIETEHIU:
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OIIK-2 CnocoGeH NpUMEHATH NPHHIUIbLL CTPYKTYPHO-()YHKITHOHAILHOM OpraHM3aIu,
HCIIONB30BaTh (PH3HOTOTHYECKHE, UTOIOTHIECKHE, GHOXUMAYECKHE, OorodusHIecKre METOIBI
aHajlu3a Ui OLCHKM M KOPPEKIMH COCTOSHHS JKMBBIX OOBEKTOB M MOHHTODMHTA CPEIBl HX
obuTanus;

OIIK-2.1 mpHMeHsSeT NpPUHIMIEL CTPYKTYPHO-QYHKIIMOHAIBHON OpraHM3alMH  IyIst
H3Y4CHHs OHOIOTHYECKHX OOGBEKTOB U OLIEHKH COCTOSHHES KHUBBIX CHCTEM

OlIK-2.2  Hucnome3yer  (pM3HONOTHUECKHE, OUTONOTHYECKHE,  OMOXMMHYECKHE,
Onodusmaeckue MeToNsl aHaNH3a I MOHHTODUHTA H KOPPEKIHH Cpell OOMTAaHHS KHBBIX
00BeKTOB

OIIK-6 Crocoben HCIONB30BaTh B MPOodeCCHOHANBHOM AESTENbHOCTH OCHOBHBIE 3aKOHEI
usuKY, XuMUH, HayK O 3eMIle M GHONOTHH, IPEMEHATH METONE! MATEMATHIECKOrO AHATHIA I
MOZACIMPOBAHHA, TEOPETHYECKHX W SKCIICPUMEHTAIBHEIX HCCIEHOBAHMM, TIPHOOPETaTh HOBEIE
MareMaTHIeCKHE 1 €CTCCTBCHHOHAYYHBIC 3HAHKS, HCTIONB3Ys COBPEMEHHEIE 0OPA30BATENBHEIC U
HH(}OPMAIIMOHHbIE TEXHOIOTHY,

OIIK-6.1 Vicnonme3yer B mpogeccHOHATBHON AEATENHHOCTH OCHOBHBIE 3AKOHEI bu3pKH,
XHMHH, HayK 0 3eMJie ¥ OMOIOTHH

OIIK-6.2 TIlpuMeHseT MeTOOBI MaTeMaTHYeCKOTO aHANH3a K MOJZIEIPOBAHHA,
TCOPETHYCCKUX H 3KCIIEPUMEHTAIBHBIX HCCIIEI0BAHMIM

OIIK-6.3 cnocoGeH mproGpeTaTh HOBBIE MaTeMaTHYECKHE 1 €CTECTBEHHOHAYYHbIE 3HAHHU,
HCIIONB3ys COBpeMEHHbIe 00pa3oBaTeIbHEIE K HHPOPMALMOHHbIE TEXHOIOTH

Bonpocs! k 3x3aMeny mo paszenam 1-7:
1. DKBHBANEHT. DKBUBANCHTHAA MACCA. DKBHBAJIECHTHEI 06bEM (npuBecT npuMepE!). 3aKoH
3KBHUBAJICHTOB.
2. TlpuMepsl pacuéTa SKBUBAJICHTA HIEMEHTA, OKCHA, OCHOBAHHSI, KHCIIOTH, COJIH,
OKHCIIMTENA, BOCCTAHOBHTEIIA.
3. OcHOBHEBIE TEPMOTMHAMUYECKHE XaPaKTEPHCTHKH. 1-7, 2-if U 3-if 3aKOHBI XUMUYECKOH
TEPMOIUHAMHKH.
4. Oueprus ['u66ca. HarpasneHHOCTE npoTexaHyis CaMOIIPOH3BOJIEHBIX XMMHYECKHUX
IPOLIECCOB.
5. Tepmoxumuueckuit 3akon lecca. Temnopoi 3ddheKT peakium.
6. CKOpOCTE XUMHYECKOW peaKiyy. 3aKoH NeiCTBHISI Mace (kuHETHYECKMIT),
7. 3aBHCHMOCTb CKOPOCTH XHMHYECKOH PEAKIIMH OT TEMIIEPATYPEL TemneparypHsrit
xo3bounuent. 3akon Baut-Todda. Teopns akTusarmy.
8. SBnenue karamusa. Karanusaropst, npunmun ne#ictsus. Teopus TIEPEXOAHOTO COCTOSIHUSA H
00pa30BaHUs aKTHBUPOBAHHEIX KOMILIEKCOB. BHOKATaMM3aTOpEL.
9. Xummeckoe paBHOBECHE ¢ TOYKH 3peHHs TepMoguHamuki. Koncranta paBHOBECHS.
10. Cmermenne xamuueckoro pasaosecus. Ipunmun Jle arense.
11. Arperarttsie cocrosamst. Pacteopsr: IMomsue, Teoprs. PacTBOpEI HACHIICHHEIE, HEHACHIIICHHEIE,
HepeCHIIECHHBIE.
12. Crioco6e! BEIpaXeHNsT KOHLEHTPAIMH PACTBOPOB.
13. Ocmoc. 3akon Bant-Todda. Poxs ocMoca B GHONTOTHYECKHX SBICHHSX.
14. Jlaenenvie mapa pacTBOpUTENIs Haj PacTBOpoM. 3akoH Payis.
15. Kunenue u 3aMep3aHue pacTBOPOB.
16. OTkiOHEHNE IOBECHUS PACTBOPOB 3[IEKTPOIIHTOB OT HE3IEKTPONUTOB. M30TOHMYECKIit
K03 }UINCHT.
17. Cnabeie snexTponutsl. Crenens aucconuanun. Koncranta mucconuanumy.
18. 3aBrCHMOCTE CTENIEHN QHCCOLMALIAN CITA00T0 AMEKTPOIATA OT KOHIIEHTPALMY pacTBOpa. 3aKoH
pazbapnenis OcTsaiba.
19. PaBHOBecHE B pacTBOpax cIabbIX AMEKTPONTHTOR. BIHsHUE OMHOMMERHOTO U
CBSI3BIBAIOIIETO HOHOB.
20. AmpoTepHEIe THAPOKCHBI C TOYKH 3PEHHS TEOPHH MEKTPONMTHYECKON JUCCOMAAITHIY.
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21. CunbHbIe 3EKTPOTUTEL. AKTHRHAS KOHIeHTpanus. NoHHas ciiia pacTBopa.

22. ucconmanms Bogsl. Mounoe TIpousBejieRue Bojbl. Bogoponmkrit moxasarens pH.

23. Tuaponu3 coneit. Poib B sxuBoM OpraHH3ME.

24. CoBpeMeHHas MOZIENH COCTOSHHS NICKTPOHA B atoMe. KBanToBhIe yncna. Ipuanmn
IMaymm.

25. PacnipesieneHue 3eKTpOHOB B aToMe. ITpaBuno Xynna.

26. Ilepromaeckmii 3aKOH ¢ TOUKH 3peHAS CTpoeHuA atoMa. [Ipuaunel nepuoaudHoCTH.
27. s, p, d, { -3MeMEHTEI, IONOXEHHE B IEPHOAMIECKOH cHCTeMe. OCHOBHELE XMMHYECKHE
CBOMCTBa.

28. ITpupoma xMMHUYeCKo# CBA3M. MeToN BaNCHTHBIX CBI3CE.

29. O6MeHHBIH U JOHOPHO-AKIENTOPHEIA MEXAHH3MEL 00pa3oBaHMs KOBAJCHTHOM CBA3H.
30. KosanenTnas cBs3b. E& pasHOBHIHOCTH ¥ CBOHCTBA.

31. BaeHTHOCTE aTOMOB B CTallMOHAPHOM M BO30YXIEHHOM COCTOSHMAX. KpaTHOCTS CB3M.
CurMa-cBsi36 ¥ IIH-CBSA3b.

32. I'nGpuau3anis aTOMHEIX OpGHTANEH. IIpamepsr. [IpocTpancTBeHHAsS KOHGHTrypauus
MOJIEKYJ € Sp, Sp?, sp° -rHOpHIU3anmeii (mpumMepsr).

33. Monnast ces136. HeHanpaBIeHHOCTD W HEHACHITIAGMOCTS HOHHO cBs13u. CBOHCTBA BEMIECTB C
HOHHBIM THIIOM CBSI3H.

34. BuOBI MEXMOJIEKYIIAPHOTO B3aNMOEHCTBYL.

35. BomoponHas B3k, €& GHOIOrHYecKas pob.

36. Kommiekcnbie coenunenns. Teopus Bepuepa. Ponb B sxuBOM opraHmsme.

37. Muccoumanus KOMIUIEKCHBIX COEMMHEHHH. KOHCTAaHTa HeCTORKOCTH KOMIIJIEKCHBIX HOHOB.
38. Xumuueckas CBA3b B KOMILICKCHBIX COSTMHEHMAX (mpuMepkr).

39. OxucnuTeThHO-BOCCTAHOBHTENBHEIE PEAKIAH. BHIbI OKHCJIMTENbHO-BOCCTAHOBUTEILHBIX
peaxkiui.

40. BaxxuefInue OKHCIIMTENM U BOCCTAHOBHTEH. OKHCITHTENEHO-BOCCTAHOBHTENBHAS
ABOHCTBEHHOCTB.

41. CrannapTHEIe 3NEKTPOHBIE MOTEHIHUAIDL HarpapieHue mpoTeKanus OKHCIUTEIBHO-
BOCCTAHOBHTENBHBIX PEAKITHIA.

Ilo pasneuy 8:

1. Ob1mas xapaKkTeprCTHKa HOATPYIIIL! FAIOTEHOB.

2. CnocoGBI MOTyYEHH S TaTIOTEHOB. IIpnmenenne.

3. Bonopomsie coenuHenns ranoreHos. CBojicTsa, NIPYMEHEHNE.

4. Xnopras Bona. Ilonyuenue, croiicTsa, IIPUMEHEHHE.

5. Xnopuas u3Bects. Ilomydenue, cBoiicTEa, NIPUMEHEHHE,

6. Kncnopozcozepialiye KUCIOTE ranoreHoB. VisMeHeH e UX CHUIBI M OKHC/THTE/EHON
cnocoGHoCTH. CoMM KUCIOPONCONEP X AIHX KHCIIOT, [Ipumenenue.

7. O01as XapaKTepUCTHKA IOATPYIIIE! KHCJIOpOo/a.

8. Bozma. ®@msmueckue u xumudeckue cBoiicTra. Boma Kak pacTBopuTens. bruonorundeckas pons
BOJIBL

9. CepoBomopox, no;TydeHue u CBOMCTBA. CepoBonoponHas kucinora. 1-s1 # 2-51 KOHCTAHTEI
Jwccoumary. Polb B OKHCITHTENBHO-BOCCTAHOBHTENBHEIX Iponeccax. Comm CEpOBOIOPOIHOM
KHCTIOTEL

10. Cepras xucnora. Ponb B OKMCIHTETBHO-BOCCTAHOBHTEIBHBIX nponeccax. Comn cepHoit
KHCIOThL [IprMenerue.

11. CoemuHeHus cepbl B CTeNeHH oKucaenus +4. Poyb B OKHCITUTEILHO-BOCCTAHOBHTELHBIX
npoueccax (npuMepsl). [Ipumenenne.

12. O6wias XapaKTeprCTHKA TIOTPYIIIE! A30TA.

13. Ammuax. ITonydeHue, XUMHETECKHE CBOMCTRA, [IPUMEHEHUE.

14. AzotHas xkucnora. XUMUYecKHe CBOMCTEA, B3aumopeiicTBre ¢ MeTauIaMuy. HurparsL
O6napyxeHue.
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15. Asorrcras kucnora u eé coma. Pons B OKHCITUTEILHO-BOCCTAHOBHTENBHEIX IIPOIIECCAX.
Ipumenenne.

16. Buonoruueckas poss azora u docdopa. [Ipumerenye.

17. MBImbsK ¥ €ro coequuenus. OG6Hapyxenue. Biusmue Ha sxuBoit oprauusm. Ipumenenue.
18. Obmast xapakTepuCTHKa 3MEMEHTOR NOArpynne! yriaepona. Bimsaxue Ha %UBOi opraHu:m.
IIpumenenue.

19. Kucnoponconepxamue coenunenus yrnepona. [{uanuner.

20. Kpemuuit, cTpoenue aroma, Baxxreiinme COCIMHEHMS, UX CBOMCTBA, PUMEHEHHE,

21. OGm1ast XapaKTepycTHKa neMeHToR 111 I'pyNnbl IIaBHOU noarpynmsl. [IpuMeHeHue.

22. Bop. Ctpoenue aroMa, BanenTHOCTS. Bakueiinme coenunenus. [Ipumenenue.

23. AmoMUHMI ¥ €10 coeuHeHus. Ilpumvenenue.

24. O6mas XapaKTepHCTHKA IEMEHTOB [IIABHON noarpymms! II rpymmet. [Tpumenenue.

25. XécTroCcTh BOIBI M CIIOCOGH! 8 yCTpaHeHwudl,

26. llenounsle Metauts. M3MeHeHue nOTeHIHATA HoHu3anmy. Poins B oxucnuTensHo-
BOCCTaHOBHTENBHBIX Npoieccax. Baxnelimme coemunenns, Guomornyeckast POJIb, IpUMEHEHHE.
27. Xpom. CrpoeHue aroma. Bo3MOXKHEIE CTEIEHN OKHCITEHILSL. KucnoTHo-0cHOBHEIE CBOICTBA.
ITpumerenue.

28. OKHCIHTEIBHO-BOCCTAHOBHTELHEIE CBONCTBA COSIMHEHHH XpOMa C pasIH4YHOMH CTEeMeHbIO
OKWCIIEHHA.

29. AmdoTepHOCTS I'MAPOKCH A XpoMa (IID). XpoMHTEI, HX BOCCTAHOBHTENBHbIE CBOMCTEA.

30. XpomoBast u IMXpPOMOBASt KUCIIOTHY, X COITH, POJIb B OKHCIIHTENHHO-BOCCTAHOBUTENBEHEIX
PpeaKITHsx.

31. Mapraren. Crpoenue aroma. BosMOXHEIE CTENCHH OKUCITEHMSI, Kucnorno-ocHoBHEIE
CBOICTBA.

32. OKHCITUTENEHO-BOCCTAHOBUTEbHEIE CBOMCTBA COCIMHEHHI MapraHna B 3aBUCHMOCTH OT
CTETICHH OKHCIICHHS.

33. IloBeneHne nepMaHraHara Kanus B PasIMYHbIX cpefax (pumepsr). [pumenenve.

34. O0mas XapaKTepuCTHKA TpHaiE! Jkele3a. Polb B HBOM OpraHu3Me.

35. XKeneso, cTpoeHue aToMa, CTENIEHH OKUCTeRHs. VI3MCHE e CBOHCTR COEIMHEHHIA ¢
H3MCHCHHEM CTETICHU OKUCIIEHHA Xene3a. Poib B sxiBoM opranusme. IlpiMenenye.

4. METOMUYECKHUE MATEPHAJIBI, OTIPEIEJISTFOIAE ITPOIIE/TYPhI
OLEHHMBAHUS 3HAHUM, YMEHUI 1 HABBIKOB
1 OLIBITA JEATEJIBHOCTH, XAPAKTEPU3YIOIIHUX STAIBI
®OPMHPOBAHUS KOMIIETEHIIMIA

Kputepun OLICHUBaHUS 3HAHHH OGS“IaIOU.[I/IXC}I IIDY IIDOBCIICHUH KOJUJIOKBHYMA.:

* OTMeTKa «OTVIMYHO» - OGYYAIOIMIACS YeTKO BBIPQXKAET CBOIO TOYKY 3PEHHS MO
paccMaTpuBacMBIM BOTIPOCAM, IIPHBOAS COOTBETCTBYIOMIUE IPHMEDEL.
* OTMeTKa «X0po1Io0y - 06y YaOIIHICS NOMYCKAET OTIEIBHEIE HIOTPEMIHOCTH B OTBETE

* OTMETKA «YXOBJIETBOPHTEIBHO)» - oby4arommiics 0GHapy>HBaeT IPOGE/IH! B 3HAHMAX
OCHOBHOTO y4eOHOI0 U HOPMaTHBHOIO MaTepHAA.

* OTMETKA «HEYIOBJIETBOPHTEABLHO» - 0Gydarommuiics 0OHapy)XUBaeT CYIICCTBEHHEIE
npoGenbl B 3HAHHAX OCHOBHBIX  IIOJIOMKEHH JUCUUIUINHEL, HEYMEHHE C IIOMOILBIO
TIPCTIIOIABATEILA TTOYINTh NPABHIBHOE PEMIEHHE KOHKPETHOM IPaKTHIECKOMN 3a1a4H.

KDI/ITEQPIPI OLICHHBAaHWY 3HAHHI 06\"-IaIOIIJ,HXC$I IIDH TIIPOBE/ICHHH TECTUPOBAHHS:

PGSYJIBTaT TECTHPOBAHUS OIEHUBACTCA II0 IIPONEHTHON IIKae OITCHKH. Ka)KIIOMy
OG}"I&I’OH.IGMYCH npeanaraeTCsa KOMILIEKT TECTORBIX 3aJaHUH 13 25 BOIIPOCOB:
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* OT™MeTKa «OTIHUHO» — 25-22 NIPaBHIILHEIX OTBETOB.

* OrmeTKa «xopomo» —21-18 NIpaBUJILHBIX OTBETOB.

¢ OT™MeTKa «yAOBAETROPHTEALHO» — 17-13 IIPaBUIIEHBIX OTBETOB.

* OTMeTKA «HEYIOBIETROPUTENBLHO» — MeHee |3 IPaBHJIbHBIX OTBETOB
Kputepun sHanwii mpu nposenenny sx3amena:

® OrMeTKa «OTIMYHO» — BEIONHEHE Bee BHJIBI y4eOHOH paGoOTEHI, IpelycMOTpeHHbIe
y4eOHbIM muranoM. OG6yuaromuiics AEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMCHHH, HABBIKOB
TIPUBC/ICHHBIM B Ta0IMLaX NOKA3aTeliM, ONEpHpyeT NIPHOOPETEHHBIME 3HAHHSMHE, YMEHHSMH,
HaBLIKAMH, NPAMEHSET HX B44 CHUTyalHsX IOBBIIEHHOH CIIOMHOCTH. Ilpu 3TOoM MoryT GmITH
AOHYIMICHBI HETOYHOCTH, 3aTPY/HEHHS HPH aAHAJIHTHYESCKHUX onepanusx, NepeHoce 3HAHWH H
YMEHHH Ha HOBBIE, HECTAHAAPTHBIE CHTYAITHH. —

® OTmMeTKa «XOpOWIO» — BEIONHEHE! BCe BUJIEI y4eOHOH paboTHI, IIpeycMOTpEeHHEIE
y4eOHpIM miaHoM. O6yuaromuiics ACMOHCTPUPYCT COOTBETCTBUE 3HAHWH, YMEHHUHM, HABEIKOB
TIPUBE/ICHHBIM B Ta0IUNaxX MOKA3aTeNsM, ONEpHpPyeT NPHOOPETEHHEIME 3HAHMSMHE, YMEHHUSAMH,
HaBbIKAMH, OPUMEHACT MX B CTaHAAPTHEIX CHTYALHsX. IIpu stoM Moryt 6wrTe momymens:
HC3HaUUTC/IBHBIC OWIMOKH, HETOMHOCTH, 3aTpyJHEHHH IPH aHAMTHYECKUX ONEpalHsiX,
TIEPEHOCE 3HAHKMH M YMEHHUH Ha HOBEIE, HECTAHIAPTHEIE CHTYallHH.

* OTMETKA «yAOBJIETBOPHTENLHO» — He BHIIONHCH OIuH W Oonee BHIOB ydebGHOIL
PabOTH, TPENYCMOTPEHHEIX YYeOHBIM ILIAHOM. OGyvarommiicss IEMOHCTPHPYET HemoIHOE
COOTBETCTBHE 3HAHWH, YMCHHUI, HABBIKOB IPHBEIEHHEIM B TaGNUIAX MIOKA3aTeIAM, OMYCKAIOTCS
3HaYMTE/IbHBIE OMIMOKH, NMPOABISIETCS YaCTHYHOE OTCYTCTBME 3HAHMH, YMEHHH, HAaBLIKOB IIO
pAny nokasareneli, 00yJaroIMiCS HCIIBITHIBAET 3HAUNTE/ILHbIE 3aTpyAHEHUS IIPH ONEPHPOBAHHN
SHAHMAMH M YMCHHAMY [PY UX MEPEHOCE HAa HOBBIE CHTYALHH. — ,

* OTMETKA «HEYAOBJICTBOPUTENLHO» — He BBIIOIHEHBl BUJLI y4eGHOH paGoTsL,
TIPEAYCMOTPCHHBIE y4eOHBIM IIAHOM. JEMOHCTPHDPYET HENONHOE COOTBETCTBHE 3HAHHIA,
YMEHHH, HABBIKOB NPHBEIEHHBIM B TaGiHIax NOKa3aTeJief, MOMYCKAIOTCS 3HAYHTENBHBIE
OUIHOKH, IIPOSBIAETCS OTCYTCTBHE 3HAHMH, YMCHHH, HABBIKOB 10 GOMIbIIEMY PsTy TTOKa3aTenei,
O0y4aromuiiCsl UCTIBITEIBACT 3HAYMTEIDHBIE 3aTPYMHCHUS IpU ONEPUPOBAHHM 3HAHUAMH U
YMCHUAMH NI HX IEPEHOCE Ha HOBbIE CHTYAIHH.

5. IOCTYITHOCTH U KAYECTBO OFPA3OBAHUSI AJIsL JIALY C OB3

Ipr Heo6XonuMOCTH MHBAIAZAM H MHIEAM ¢ OTPaHAYCHHBIMH BO3MOXHOCTSMH 37I0POBBS
TIpENIOCTABIIACTCS NOMOTHUTENBHOE BPEMs! UL IIOATOTOBKH OTBETA HA 3a9eTe.

lpu mposenennn nponenyps! onenmpanms Pe3yNETaTOB OOYYEHMS UHBANHAOB W JIHI[ C
OrPaHMIEHHBIMA BO3MOXHOCTSMH 37I0POBbS. MOTYT HCIIOJB30BATHCS COGCTBEHHDIE TEXHUYECKHE
cpencTsa.

Ilponenypa onennsanms pesymsraton O0y4eHUsS WHBANHIOB H JIMI C OI'paHMYEHHBIMH
BOSMOXHOCTAMHU 37I0POBBS 1O JUCHHUIUIMHE [PEXyCMATPHBAET IpPEeOCTaBIEHUE HHPOPMALIIU B
(bopmax, ananTHpOBAHHEIX K OTPAHHYEHHAM HX 310POBBA M BOCTIPHATHA HHMOPMAIHH:

—

— B [ICYaTHO! (popMe yBReTHYCHHEIM mPHGTOM,
Jlist man ¢ HapymeHuaMy 3peHus:

— B (DOpME MEKTPOHHOTO JOKYMEHTA,
— B ieyatHo# dopme,

— B hOpME INEKTPOHHOTO JOKYMEHTA.
Jns jmun ¢ HapymeHusMu OIIOPHO- — B Ie4aTHOH (opMe, anmapara:
JABUTaTEILHOTO annapara — B $OpMe BIIEKTPOHHOTO JOKYMEHTa,

JUns ian ¢ HapymeHusIMu ciyxa:

lpu nposenennn mponenyps: onermpanus Pe3ynsTaroB OOYYEHHS MHBAIHIOB Y JIMI C
OrPaHUHYCHHEIMA  BO3SMOXHOCTAMH 3]I0pOBbS MO NHCLMIVIMHE O0GECIeYHBACT BBITIOTHEHHE
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CIENYIOHUX TONIOMHUTEIBHEIX TPeGOBAHMI B 3aBHCHMOCTH OT MHIMBHAYATbHBIX 0COOEHHOCTE},
obyJaromuxcs:

a) MHCTPYKIMS M0 TIOPAAKY IPOBEXEHUS NPOLENYPH OLCHUBAHMS NIPEIOCTABNAETCS B
ROCTYNnHOH opme (YCTHO, B MChMEHHOH dopme);

3aTUTHIBAIOTCS IIPENOaBaTeNeM);

B) HOCTymHast popma IPENOCTABIICHNS OTBETOB HA 3aMaHUs (mucEMenHO Ha Oymare, Habop
OTBETOB Ha KOMIILIOTEPE, YCTHO).

Ipu HeobxomumocTn s O0YYarOIIHMXCa ¢ OrpaHHYeHHBMH BO3MOXXHOCTAMH 340POBBS H
HHBAHJIOB IIPOLEAYPA OLEHHBAHNS PE3YIBTaTOB 0OYYEHHS 110 MUCUMILTHEE MOXKET IIPOBOJTUTHCS
B HECKOJIBKO JTAIIOB.

Iporenenue IpOUENYpbl OLEHUBAHHA PpE3YIILTATOR 00y4eHH: WHBATHIOR M Mg ¢
OrPaHAYECHHBIMH BO3MOXXHOCTSIMHU 3MOpOBbS JOMYCKAETCSA C HCIOJIB30BAHHEM JUCTAaHIHOHHEBIX
00pa3oBaTe/IbHBIX TEXHONIOTHiL,
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AHHOTANHUA paboyeii HIporpamMmeI1 o AHCUMNIHHE
F1.0.9.1 «Heoprannveckas xumus,
Yporens Bricmero o0pazoBanus BAKAJIABPHAT
Hanpagieune noaroroBku 06.03.01 Buosorus
Ipopuns Buoskonorus
Popma o0ydenns oqnas,

Hear  ocBoenns AMCUMIVIHHBI:  COCTOMT g IPHOOpETeHHMH  HaBBIKOB HCTIONB30BAHMS
Heopranuyeckoil xumum g NpogecCHOHANBHO ACATENEHOCTH; OGYYEHHH CTYZEHTOR aHATM3NPOBATH
YCNIOBUA XMMHYECKHX 3ajad, BEIGHpaTh Merozp PeICHHA M POBOAMTE aHaTH3 MOy YeHHEIX
PE3yNBTATOB; pasBHTHHM Jormueckoro MBIIIEHHA CTYAEHTOB, 4TO pa TIPAKTHKE MOMOMKET MM
aHATM3MPOBATh TEKYLIYIO CHTYaUMIO, MPOTHO3HPOBATH PasBHTHE JaIbHEAINHX COBBITHIT 1 NPUHUMATE
TIpaBU/IbHBIE peleHus; p dopmupoBanuE  nenbHOrO HayuHOTO MHMpOBO33peHus, BKJIIOYAIOLIEr0
HEOPraHUYECKYr0 XUMHIO Kak HEOTHEMIEMYIO YaCTh KyIETypEL.

Mecro xncuunimne: s y4ebuom maane: 51.0.9.] "Heopranuueckas xumug" OcsauBaercs B 1
ceMecTpe.

TpeGoBanus K PEIYIbTaTaM OCBOECHHS AHCHHIUIHELL: U3YHCHME MHCHMIUTMHEI HOJDKHO
chopmupopars CJICNYIOIIHE KOMIETEHIMN: OIIK-2, OIIK-6

ONK-2 Crocoben IIPUMEHATE  NPHHLMIIEI CTPYKTYPHO-(YHKLMOHAIBHOM OpraHu3anmy,

TeXHOJIOFHPI;

OIIK-6.1 HUcnonssyer s npodeccHoHabHOM ACATEILHOCTH OCHOBHBIE 3aKOHE] usuky, xuMuM,
Hayk o 3emne u GHonoruu

SKCIICPUMEHTANBHBIX HCCITeJOBAHMI
OIIK-6.3 cnocoben NpHOOpPEeTaTs HoOBEBIE MaTeMaTHuYeCKHe u CCTECTBEHHOHAYYHEIE 3HaHMs,
HCIOMB3YS COBPeMEHHBIe 06Pa30BATEbHEIE K MH(OPMALIHOHHBIE TEXHOIOrH

Kpartkoe coxepxanne AucuMuannbl: CTpoeHHe aToma, Hepuonuueckuii sakon u NEpHOAUYECKas
CHCTEMa XHMMHYECKHX SIEMEeHTOB L1 . Menneneesa. Xumudeckas cBasp. XuMudeckas KuHeTHka.
Xumuveckas TepMouHamuKa.  Pactsops.. Komnnekchrie  coemunenus. Buorenneie  snements:.
OKHCHI/ITGJTBHO-BOCCTaHOBPITeJILHBIe peaxunn. Baytpennsas SHEPrus. OHTamenus. 3akoH Iecca u
CIIC/ICTBHA M3 Hero. Tepmoxumuueckue YPaBHeHus. Outpormua. CoGommsie oHeprun ['mbbca u
Fensmroneuma.  3akon Banr-T'ogda. Buonoruueckoe 3nauenme OCMOTHYEeCKOTO faBnenus. OBRP.
Baxwnelimme okucnurenu  y BOCCTaHOBUTEIIH. OKHCJIPITCJ'IBHO-BOCCTaHOBPITeHLHOC paBHOBecCHe.
CranpaprHsiit OKHCITUTEIBHO-BOCCTAHOBHTE b HEL NIOTeHIHaN.  VpaBHeHue Hepucra. DJIC

CTPOSHHT  KOMIONEKCHBIX  COeqHHEeHuUii Bepnepa. Crtpoenne KOOpaMHAUMOHHOH  cdhepsr:
KoMmmnekcooGpasosarens, KOOpAMHALIHOHHOE  yHC/IO, JIMraHzael, JOHOPHBIE AaTOMEI JIMraHAoB,
ACHTATHOCTb.  I'eoMertpus KOOpAHHAUMOHHOMH  cihepr, BHEITHEC(EPHbIE HOHEL. Ycroitunrocts
KOMIUIEKCHBIX COEAWHEHHH & pactBopax. KoHncranTh YCTOHYMBOCTH, KOHCTAHTBI HECTOHKOCTH.
DakTophL, RIHSIOMHE Ha YCTOHYHBOCTb KOMITIEKCHEIX COCAMHEHMH B pacTBOpax.

O6mas Tpygoemrocts AHCUHILIMHBL: 4 334eTHblE qHHUIET (144 yaca).
Hrorosmrii KOHTPOJIb IO ANCIHUILINHE; 3K3aMel



