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1. IIEJIU ¥ 3AJTAYM JUCIUILIAHBI

OcuoBHas umeap yuebHOW aucimmumbl  “Heopranmdeckas xuMus" COCTOHT B
IIpHOOpETEHHH HABBIKOB MCIOJIB30BAHUA HEOpraHW4eckoi XUMHUU B npodeccHoHaIBHOM
NeSTENbHOCTH; OOYUEeHHH CTYICHTOB aHAIM3UPOBATDL yCIOBHA XHMHUYECKHX 3a/la4, BbIOMpPATh
METOJBI PElIeHHs ¥ IPOBOJMTH AHAIN3 IONYYCHHBIX PE3yLTATOB, PasBUTHH JIOTHYECKOTO
MBIIUIEHHs CTYCHTOB, YTO HA MPAKTHKE MOMOXKET MM aHATM3HPOBAThH TEKYULYIO CHTYaIHIO,
IPOTHO3MPOBATh Pa3BUTHE JATBHEHIINX cOOBITHIT M NPHHMMATH TPABUJIBHBIC PEIIEHHS; B
(OpMHPOBAHHH LEHHOTO HAyYHOTO MHUPOBO33PEHHA, BKJIFOYAIOIIEr0 HEOPraHHYECKYIO XHMHIO
KaK HEOTHEMJIEMYIO 9acTh KyIbTYPBL.

Tpe6GoBaHHs K yPOBHIO OCBOCHHUS y4eOHO# porpamMMBel.

Jst MOCTHIKEHHS TIOCTABIEHHOM LeH Heo6XO0/IMMO PEIIUTD CJIEYIONIHE 3a1a4H:

a) U3ydYEeHHE OCHOBHBIX IPHHIHIIOB COBpEeMEHHON HOMEHKJIATYpbl HEOPraHMYeCKuX
COEIMHEHHII;

6) u3ydeHue OCHOBHBIX KATErOPUH 1 3aKOHOB HEOPraHUYECKOM XMMUH;

B) M3ydyeHHE OCHOBHBIX CBOHCTB XHMWYECKHX OJICMEHTOB M HX COeINHEeHHH
HEOpraHW4eCKOiH MPUPO/IbL, & TAKKE CBA3D C GHOJIOrMYECKOM POJIBIO U IPUMEHEHHEM;

r) NpHOGpETeHNE HABBIKOB MPOBEICHMA XUMUYCCKHUX SKCIEPUMCEHTOB ¥ peakuuii, B TOM
yucIte, 1S WICHTH(UKAIMH HEOPraHHIECKUX BEIIECTB, UCTIONB3YEMBIX B KAUCCIBE pernaparoB
TIpH MCCIIEI0BAHUH.

2. IEPEYEHD IIJIAHUPYEMbIX PE3VJIBTATOB OCBOEHUMA 11O
JTACIHUIIIMHE (MOAVIIIO), COOTHECEHHBIX C H.}‘IAHI/IPYEMLIMH
PE3VJIETATAMM OCBOEHHS1 OBPA3OBATEJ/IbHOU IPOTI'PAMMBI

KomneTeHumu ofyuaromerocsi, popmupyembie B pe3yabTaTe 0CBOCHHI AUCHHIIHHEI

V3yucHue JMCIHILIMHEL JOJDKHO CHOPMUPOBATE CIE/YIOUIME KOMIICTCHIIH:

A) O6wenpodeccHoHaTbHBIC KOMIETCHIHH (OIIK):

OIIK-2 CnocobcH NpUMEHSTh MPHHIMIIEL CTPYKTYpHO-(GYHKIMOHAIBPHON OpraHu3alHH,
HCIIONH30BATH (PH3MONIOTHUECKHE, [HTONOTHIECKHE, OHOXHUMHUYECKHUE, O6uodu3MUECKHE METOJIBI
AHANM3A JUIS OIEHKH M KOPPEKIMH COCTOSHHS JKMBBIX OOBEKTOB M MOHHTOPHHIA CPE/IBI uX
oOUTaHUT;

OIIK-2.1 mpuMeHsET MPUHIHIIBI CTPYKTYpHO-OYHKIMOHATBEHOH OpraHu3allii UL
M3y4YeHHs GHONOTHYECKMX 0GHEKTOB M OLEHKH COCTOAHM JKUBBIX CHCTEM

OIIK-2.2  wcmonmb3yeT  (U3HMONOTMYECKHE,  IUTOJIOTHICCKHC, OHOXHMMHUYECKHE,
Gro(u3MYecKie METObl AHANM3A JUIi MOHMTOPUHIA M KOPPCKIHH cpesibl OOMTAHHs JKHUBBIX
00BbEKTOB

OINIK-6 Crioco6en MCIonb30BaTh B IPodecCHOHAbHON ACATENHHOCTH OCHOBHBIC 3aKOHBI
(MBHKH, XMMUH, HAYK O 3emiie i GHOJOrHH, IPUMCHATE METO/IB! MaTEMaTHYECKOTO aHanu3a U
MOJIETHPOBAHHUs], TEOPETHYECKUX M IKCIEPUMEHTATBHBIX HCCIIeIOBaHuM, TIPHOOPETaTh HOBBIE
MaTeMaTHYeCKHe M eCTECTBEHHOHAYIHBIE 3HAHUS, UCIIOB3Ysl COBPEMEHHAIC oOpasoBaTenbHbIC H
MH(pOPMAIMOHHBIE TEXHOJIOTHH;

OI1K-6.1 Ucnons3yer B MpodeCCHOHANBHOMH NesTeNbHOCTH OCHOBHBIC 3AKOHEI (hu3uKy,
XHAMHH, HayK 0 3eMIie 1 OHONIOTHH

OIK-6.2 [TpumensieT METO/Ibl MATEMAaTHIECKOT0 aHaJIN3a U MOJIETHPOBaHMS,
TEOPETHUECKUX U SKCIEPHMEHTATBHBIX Hccre0BaHuH

OI1K-6.3 crocoGer mproGpeTaTh HOBBIE MATEMATHIECKHE U ECTECTBEHHOHAY MHEIC 3HaHHS,
WCIIONB3Y$ COBpEMEHHbIE 00pa3oBaTe/IbHbIC U MH(OpMAHOHHEIE TEXHOJIOTHH

3. MECTO JUCIHUILIAHBI B CTPYKTYPE OIIOoII




JNucoummuaa 51.0.9.1 Heopranuyeckas XHMHA ABJISETCA MUCIMILIMHON 6a30BOM 4YacTH
(henepaNTbHOTO IOCYIapCTBEHHOTO 00pa30BATENIbHOTO CTAH/APTA MO HATPABICHHIO MIOZrOTOBKH
06.03.01 Buomnorus, npoduas BrOdKONOrHMs, KBanTM(UKALHS (cTemeHb) BBIIYCKHHKA —

"GakanmaBp".
OcsauBaercs B 1 cemectpe.

I[aHHaH JUCITUIIJIMHA OTHOCATCS K IUKITY eCTeCTBEHHOHAYYHBIX JHUCITMILIHH.

4. OFBEM JUCIUILINHBI “HEOPTAHUTYECKAS XUMHUA”
O6bem aucuuminHbl “ Heopranudeckas Xumus” J1JIst 04HOii popMBI 00yUEeHHS

CemecTphl

Buj yueGHo# padoThI Bcero uacon /|
AyIUTOpHBIE 3aHATHSA (BCETo) 68 68
B Tom uncre: - -
JleK1uu, B TOM YHCJIE HHTEPAKTHBHEIE (POPMBL 34 34
IIpaktuyeckue 3auaTus ([13), 13 HUX: 34 34
IlpakTHYecKas MOAr0TOBKA 6 6
CamocTosiTe/IbHAast paGoTa (Bcero) 76 76
Kontpois 29 29

By IpOMEsKyTOUHOM aTTecTalllu (3aver, 9K3aMEH )

Ir3amen — 1

Dx3amen - 1

O6mas TPyA0eMKOCTh Jachl / 3a4ETHBIC SMHMHULIbI

144/4

144/4
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6. IEPEYEHD Y‘IE]EHO-METO)II/I‘IECKOFO OBECIIEYEHUSA IS
CAMOCTOSITEJILHON PABOTHI OBYYAIOIIMXCA 110 JUCHUTIIIMHE

6.1. MeToau4ecKHe yKa3aHUs /IS caMOCTOATEIbHOM paboTsl
1.Pa6ouas TeTpaapb [0 HEOPraHWIECKOH H AHAIMTHYECKON XUMHH: y4e.-MeTol. Iocodbue s
cTynentoB 1 kypca (ak. BeT. Mel. W BET.-CaH. dax., mia dax. BeT. MEX. OYHO-3a04HOH
(Beuepmeit) Gopmbl 0byuenus / A. H. bapenes [ 1p.] ; CIIGTABM. - 4-e u3., iepepad. | o1,
- Canxr-Ilerepbypr : CII6GIABM, 2017. - 112 c. - URL: https:/clck.rw/VWM86 (mata

obpamenus: 19.06.2025). - PesxuM nocryna: JIf aBTOPHS. nons3oparenein Db CIIGI'YBM. —
TekcT: 2IeKTPOHHBIH.

6.2. JIutepaTypa JUIsi CAMOCTOATEILHOH padoThI
1 AHagpTHuecKas XMMHd ; yueb.-MeTos. mocobue i cTyA. 1 Kxypea ®BM, BCD, BDK, BEPuA
/ cocr. T. TL Jyuxo [u mp.]; CTIGIABM. - CII6. : W3-80 CII6I ABM, 2016. -39 c. -
KonuuectBo — 200.
2. AHATETHYCCKAs XUMHS © YIeGHO-METONMUECKOE ITOCO0HE IS CTyACHTOB I xypca ®BM, BCO,
BAK, BEPuA / coct. T. IT. JIyuko [u ap.]; CTI6T ABM. - Canxr-ITetep6ypr :CII6GI'ABM, 2016. -
39 c.- URL: https://clck.ru/R6xPh (nata obpatieHus: 19.06.2025). - Pexxum JocTyna: st
aBTOpH3. N0Jb30BaTENEH OB CIIGI'YBM. — TekcT: SNeKTPOHHBIH

7 IIEPEYEHB OCHOBHOI1 U JOIIOJHUTEJIbHOM JIUTEPATYPBI,
HEOBXOJIMMOI1 1151 OCBOEHUSL JUACIUTLINHBI
a) OCHOBHASI JIHTEPATYPa:

1. O6mas u Heopranmyeckas xumus. B 2 7. T. 1 : 3aKOHBI ¥ KOHLEMIHH / TIOJ pen. A.
1O. Iusanze. - 2-¢ u3a. - Mocksa : JIaGopaTopus 3HaHHIH, 2022. - 495 ¢. - ISBN 978-5-93208-
576-9. - Texer : onexrponnsit // OBC "KoHCynbTaut crymenra’. - URL
https://www.studentlibrarv.rufbook/ISBN9785932085769.html

2. O6mas u Heopranmueckas xumus. B 2 1. T. 2+ Xumus snementos / moz pef. A. 1O.
IuBajze. - Mocksa : JIaGoparopusi 3HAHUH, 2022. - 557 ¢. YueOHUK I BBICILEH IIKOJIBI) -
ISBN 978-5-93208-577-6. - Texcr : anexrpornbii // OBC "KoncynpTant crymenta". - URL :
https://www.studentlibrarv.ru/book/ISBN9785932085776.htm1
0) JONOJIHUTE/ILHAS JTUTEpaTypa:

1. IllesenpkoB, A. B. Heopranuueckas XuMus ! yue6uuk / A. B. Illepenbkos, A. A.
JTposznos, M. E. Tamm; ot pex. A. B. llleBenpkora. - Mocksa : JJabopaTopusi 3HaHHH, 2021. -
591 18 - ISBN 978-5-00101-937-4. Pexxum JIOCTYIIA:
https://www.studentlibrarv.ru/book/ISBN9785001019374.htm1 - Teker : anextponnsi // 9bC
"KoncynbTant cTyenra” (Jlata foctyma: 19.06.2025.)

8. MIEPEYEHL PECYPCOB I/IH(I)OPMAHHOHHO-TEJIEKOMMYHHKAHHOHHOﬁ
CETU «MHTEPHET» HEOBXOJJUMBIE JIJIA OCBOEHUS JUCHUATLINHBI
JI7ist HOITOTOBKH K TIPAKTHYECKUM 3aHATHSAM H BBIIOJIHCHHIA CaMOCTOSATEIBHOM paboThI
CTYJIGHTBI MOTYT HCIIONIb30BATh CIIEAYIOIIHE HHTepHeT-pecypehl:
1. www. e. lanbook.com — 3/IeKTpOHHAsl BEPCHA OCHOBHOTO yue6uuka (Capraes I1. M.
Heopranuyeckas Xumus. / 2-¢ H31aHAe, UCTIP. H JIOTOIH. — CII6.: Jlans, 2013. — 384 ¢.)
2. www.vet.purdue.edu
3. Meduniver.com — MEXHIMHCKHM HHPOPMAIMOHHDIHA CAHT
4, www.mgavm.ru — upopMaIHOHHBIA CaHT MI'ABMub
5. www.vetmed. Edu
6. www.zoology.wisc.edu
DaeKTPOHHO-0M0IHOTEeYHbIE CHCTEMBL:
1. 32BC «CIIBEI'YBM»

2. DIBC «KoHCYJIBTAHT CTYICHTAY

3. CnpapodYHO-IPaBOBasg CHCTEMA «KoucynpranTllnroc»
4. VausepcuTeTcKasg HHOOPMALMOHHAS CHCTEMA «POCCHAy




MonuoTexkcrosas 6aza gapaeix POLPRED.COM
Hayunas aeKTpoHHas Oubauoreka ELIBRARY.RU
Poccuiickas HayuyHas CeTb
IeKTpoHH0-0ubHoTeunas cucrema IQlib
Basa JaHHBIX MEXKIYHAPOIHBIX MHIEKCOB HAYYHOr0 N THPOBAHUA Web of Science

10. TlonHoTekcTOBasd MEXIUCIMIUIMHApHANA fa3za JaHHBIX [0 CENbCKOXO3SHCTBEHHBIM H
skonoruyeckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

11. DyeKTpoHHEIE KHHUTH H3JIaTeNICTBA «ITpocnext Haykum»
http://prospektnauki.ru/ebooks/

12. Komnexiuss «Cenpckoe — XO3sHCTBO. BerepuHapus»  M3/1aTeNbCTBA «KBampo»
http://www.iprbookshop.ru/586.html

© 0 N oW

9. METOJUTUYECKUE YKA3AHUSI U OBYYAIOIIUXCS IO OCBOEHUIO
JACIHUITIIMHBI
MeTomuueckie pPEeKOMEHJAUHH JUls CTYJCHTOB — OTO KOMIUIEKC peKOMEHAlMi 1
pa3bACHEHHIl, MO3BOJIAIOUIMX CTYAEHTY ONTHMAIBHBIM 06pa3oM OpraHM30BaTh IIPOIECC
M3yYeHsl JAaHHON JIUCIHIIHHEL
CogepsKanue METOIMIECKIX PEKOMEH IaIuH, KaK [PaBHII0, MOXCET BKIIFOYATh:

e CopeTsl MO IUIAHHPOBAHHMIO M OpraHH3alliH BpEeMEHH, HeoOXO0MMOTO Ha H3Yy4yeHHe
muciIUIMHEbL.  OnucaHue MoCieNoBaTe/IbHOCTH NIEUCTBUM CTYyIEHTa, HIIH «CIIEHapHH
H3YUeHUS JUCIMIUTHHBD.

VTpenHee BpeMs SIBJIAETCS CaMBIM IUIOJOTBOPHBIM IS yueGHOlU paboTs! (¢ 8-14 4acoB),
saTeM mocieobenentoe Bpems (c16-19 uwacoB) u BeYepHEE BpEMs (c 20-24 uacos). Camblit
TPy[HBI MaTepHal PEKOMEH/yeTCs K M3yYeHHIO B Hadaile KaXJI0ro BPEMEHHOI0 MHTEpBasa
moce ormbixa. Yepes 1.5 yaca paboTel HEOOXOMM MEPEPELIB (10-15 mumuyT), yepes 4 waca
paboTh! TepephIB JOJDKEH COCTABIATH 1 gac. YacTbro HayuHOM OpraHusanuy Tpyna ABIACTCA
OBJIAZEHYE TEXHUKOM YMCTBEHHOTO Tpy/ia. B HOpME CTYNIEHT JOJDKEH YACTIATE yueruto okono 10
yacoB B JeHb (6 TacoB B By3e, 4 yaca — joma).

e PexoMeHmanuy o paboTe Ha JIEKIIHOHHEIM MaTCpHaIOM

IIpy MOATOTOBKE K JIEKIIHH CTYICHTY PEKOMEHJIYETCS:

1) mpocMOTpETh 3alMCH IIpeImecTBYIOmell JEKUMH ¥ BOCCTAHOBUTD B naMsaTH paHee
H3y4YEHHEIH MaTepHall;

2) MoJIe3HO MPOCMOTPETH H NpeNCTOSIHI MaTepHall Oymy1ueil JTeKIuH;

3) ecnu 3a/1aHa CaMOCTOATENbHAS npopaboTKa OTJAEIbHBIX (parMeHTOB TEMBI NPOLIOH
JIEKITHH, TO €€ HAJI0 BHIIOJHUTE HE OTKIIANbIBAL;

4) NICUXOJIOTHUECKH HACTPOUTHCS Ha JIEKIHIO.

Dra paboTa BKIIOYAET [(Ba OCHOBHBIX OSTald. KOHCIIEKTHPOBaHHE JIEKIHH |
IOCIIETYIONLYIO PaboTy Ha/l IEKIHOHHBIM MaTCPHAIIOM.

[Tog KOHCIEKTHPOBAHHEM IIOAPa3yMEBAIOT COCTABICHUC KOHCIIEKTa, T.e. KpaTKOoro
IFCEMEHHOTO M3TOKEHHsS CONEpKaHus dero-iubo (yCTHOrO BBICTYILICHHA — peuu, JEKIWH,
JOKJIaJa ¥ T.II. WM THCbMEHHOTO NCTOYHHKA — HOKYMEHTA, CTAThH, KHUTH M T.IL.).

Mertomuka pabOTBl NpH KOHCIEKTHPOBAHWM YCTHBIX BBICTYILICHHH 3HAYHUTEIBHO
OTJIMYUACTCS OT METOIUKM PaBOTHI [IPH KOHCTIEKTHPOBAHMH MHCHMCHHBIX HMCTOYHHKOB.

KoHcreKTHpysl [IMCHMEHHBIE HCTOUHHMKH, CTYICHT MMCCT BO3MOXKHOCTh HEOJHOKPATHO
IPOYHUTATh HYXHBIH OTPBIBOK TEKCTa, MOPA3MBICIHUTE HAl HUM, BBIIEJIHTH OCHOBHBIC MBICITH
aBTOpa, KpaTko cQopMyIMpoBaTh MX, a 3aTCM 3allACaTh. IIpu HEOOXOMUMOCTH OH MOXKET
OTMETUTh M CBOE OTHOIICHHE K OTOH TOYKE 3PCHH. Crnymas e JIeKIHIo, CTYAEHT GOJIBINYIO
4acTh KOMIUIEKCA YKA3aHHBIX BBIIIE paboT JOJKEH OTKIAJRIBATE Ha Jpyroe BpeMsi, CTPeMsChH
HCIIONB30BaTh KAXKIYIO MHHYTY Ha 3alHCh JIEKIWH, 8 HE Ha €C OCMBICIIEHHE — JIJIS 3TOTO yiKe HE
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ocTaeTcsi BpeMeHH. 1105TOMy IIpH KOHCTIEKTMPOBAHHH JICKIMH PEKOMEHIYETCs Ha KaXJ0N
CTpAHHIIE OTHENSTH I0JIs JUTS OCIE/IYIOUHX 3aMiCeH B JOTOTHEHHE K KOHCIIEKTY.

BaucaB JIEKIMIO WM COCTABHB €€ KOHCIIEKT, HE CJIEAYeT OCTaBIATH paboty Ham
JIEKIHOHHBIM MATEpUANIOM JI0 Hadana IOATOTOBKH K 3adyery. HyxHO mpozenarh Kxai MOXHO
paHbIIe Ty paboTy, KOTOpas COMpPOBOMKIACT KOHCIIEKTUPOBAHUE NHCHMEHHBIX MCTOYHHKOB H

KOTOPYIO He YAAJIOCh CAeIaTh BO BPEMs 3aIHCH JIEKIUH, - TTPOUECTh CBOR 3aIMCH, pacutndpoBas
OTJIENbHBIE COKPAIIEHHUS, POAHAM3UPOBATE TEKCT, YCTAHOBHUTD JIOTHHUECKAE CBASH MEXIY €ro
3IeMEHTaMH, B PAJIE C/ydaeB IO0Ka3aTh MX rpaduyecky, BHUICIHTE [JIABHBIC MLICIH, OTMETHUTH
BONIPOCHL,  TpeOyromHe JOTIONHKUTEIbHOM — 00paboTKM, B  YacTHOCTH, KOHCYIbTalnH
mpernojaBaTeis.

ITpu paboTe HaJ TEKCTOM JIEKIUH CTYICHTY Heo6X0omIuMOo 00paTuTh 0coboe BHUMaHUE Ha
pOGIEMHEIE BOIIPOCKI, IIOCTABJICHHBIC NPETONIABATENCM MPH HTCHUM JICKIHH, a TaK)xe Ha €ro
3aJaHusg ¥ peKOMEHIAIUH.

JInsg kaxmoi JIEKIHH, NPaKTHYeCKOro 3aHATHA H naboparopHOit pabOTEl MPUBOALTCSA
HOMEp, TeMa, IepedeHbh pPacCMaTPUBAEMBIX BOIPOCOB, o0beM B dYacax M CCBUIKM Ha
pekoMenryeMyto nurepatypy. [l saHsTHi, TPOBOXUMEIX B MHTCPAKTHBHBIX dbopmMax, I10/KHA
YKa3bIBaThCS MX OpraHU3allMOHHAs dopMa: KOMIBIOTEPHAS CHMYJIALHS, NEN0BAs WM pONICBast
Hrpa, pa3oop KOHKPETHON CUTYallMH | T.11.

s  PexoMeHJAIHMH 10 MOATOTOBKE K MPAKTUIECKUM 3aHATHAM

[IpakTuyeckye (CEMHHAPCKUE) 3aHATHA COCTABISIOT BKHYIO HaCTh npodeccHOHaIbHOM
OJTOTOBKH cTyAeHTOB. OCHOBHAA LEJb MPOBEACHUA MPaKTHICCKUX (ceMHHApPCKMX) 3aHATHH -
dopMuUpOBaHKe Y CTYIEHTOB aHAJTHTAIECKOrO, TBOPUECKOrO MBIIUICHHS IyTeM IPHOOpETEH S
[IPAKTHYECKAX HaBBIKOB. Tak jxe NPaKTHYECKUE 3aHATHS NPOBOMATCAH c LeNpio yrioyOneHus U
3aKperIeHus 3HAHMH, MONyYeHHBIX Ha JICKIUAX H B MPOLECCe caMoCTOATENbHON paboTEl HaZl
HOPMATHBHBIMH JIOKyMEHTaMH, y4eOHOH H HayuHoli nurepaTypoi. [lp# IOArOTOBKE X
TIPAKTHYECKOMY 3aHATHIO JUIs CTYJICHTOB HEOGXOIUMO M3YUHMTh MM TIOBTOPHTH TEOPETHICCKHH
MaTepHal 110 3aJaHHOU TeMe.

IIpu MOArOTOBKE K MIPAKTHICCKOMY 3aHATHIO CTYICHTY pEKOMEH IyeTCs IIPUICPKUBATHCS
CIIEIYIOIIETO aJIrOPUTMA;

1) 03HAKOMHUTCS C IUIAHOM [IPECTOAIETO 3aHATH;

2) mpopaGoTarh JNMTEPATYpHBIE HMCTOYHHKH, KOTODbIC ObUIM PEKOMEHIOBAHBI U
03HAKOMUTHCS C BBOTHBLIMH 3aMEUaHHSAMH K COOTBETCTBYIOIIMM pa3/ieiiaM.

MeToaMyeckie yKasaHHusd K MPaKTHUECKUM (ceMMHAPCKUM) 3aHATHSM 10 MTHCLHIIHMHE
Hapamy ¢ pabouell mporpamMMon u rpadukoM ydeGHOro mpouecca OTHOCATCS K METONHIECKIM
JOKYMEHTAM, OIPE/IENAIONMM YPOBEHb OpraHi3alliy i KadecTsa 00pa3oBaTeNbHOrO MpoIecca.

ConeprkaHue IMPaKTHUCCKUX (CeMMHAPCKHUX) 3aHATUH (QUKCHpPYETCS B pabounx y4eOHBIX
TporpaMMax JUCLUIUIAH B pasjenax «llepeuenn TeM NPakTHIeCkIX (CeMHHAPCKHX) 3aHATHMRY.

BakHeiimeii cocTaBISIOIEH JIF000H (POPMBI IPAKTHIECKHX 3aHATHI SABJIAIOTCS 3aJaHUs.
OcHOBa B 3aJaHHM - IPEMEP, KOTOPBIH pasdupaercs ¢ MO3UIAHA TEOPUH, Pa3BUTOH B JICKIHH.
Kak npaBuiio, OCHOBHOE BHUMAHUE yIEJACTCA (opMHUPOBAHMIO KOHKPETHBIX yMeHUH, HaBBIKOB,
YTO M OMNpEJeNIIeT COAEP)KAHME JEATENBHOCTH CTYJCHTOB - PCUICHIC 3aya4, J1abopaTOpHbIC
paGOTHI, yTOYHEHHE KATEropui M NMOHATHH HayKi, ABJIOIIHXCA IPeINOCHUIKONR MPaBHIBHOIO
MBIIIICHUS H PEYH.

[IpakTHdecKye (CEMHHAPCKUE) 3aHATHS BHIIOIHSIOT CICIYIOMHAC 3a/lauyH:

- CTHMYJHpPYIOT PpEryjspHoe H3y4eHHC pEKOMEH/IyeMOH  JTMTEpaTypel, a TaKke
BHHUMATEBHOE OTHOIIEHHE K JIEKITMOHHOMY KYpCY;

- 3aKpeIUISIOT 3HAHMSA, IIOJNYYEHHBIE B  TIPOLECCE JeKIUOHHOTO 00y4YeHHus H
CaMOCTOSTENBHOM paboThl Hafl IMTEPATyPOH;

- pacImmpsiroT 06BEM MPOPECCHOHANBHO 3HATHMBIX 3HAHMMH, YMEHUH, HABBIKOB;

- TI03BOJISIIOT TIPOBEPHUTH IPABMIILHOCTh PaHEE MOy YCHHBIX 3HAHUH;

- IPHBHMBAIOT HABBIKH CAMOCTOSTEIEHON0 MBILIICHHU, YCTHOTO BEICTYIUICHHS,

- c1oco6CTBYIOT CBOOOHOMY ONEPHPOBAHHIO TEPMHHOJIOTHEH;




- TIPENOCTABISIOT MPENOJaBaTeNi0 BO3SMOKHOCTh CHCTEMATHYECKH KOHTPOJMPOBATH
YPOBEHb CaMOCTOATELHON paboThl CTYACHTOB.

MeToauuecKrue yKa3aHHUs K MPAKTHYECKHMM (CEMMHAPCKHM) 3aHATHAM IO MUCLHILTHHE
JOMKHBI GBITH OPHEHTHPOBAHBI HA COBPEMEHHBIC YCIOBHS XO37HCTBOBAHHI, JIEUCTBYIOLIHE
HOPMATHBHBIE [JOKYMEHTBI, IEPEHOBBIE TEXHOJIOTHH, HA IOCIE/HHC JIOCTIDKEHHS] HAyKH,
TEXHHKH Y TIPAKTHKH, HA COBPEMEHHBIE MPE/CTABICHHA O TEX MIIH MHBIX ABJICHUAX, M3y4aeMoi
JIeHCTBUTEITLHOCTH.

JlaGoparopHble pabOTBl COCTaBISIOT BAXHYIO 4acThb npodecCHOHANBHOM TOATOTOBKH
cTyfenToB. OHM HATIDABICHBl HA OKCIEPUMEHTANBHOE MOATBEPXNKICHHE TEOPETHICCKIX
T0JI0XeHUH H GOpMHpOBaHie YUeOHBIX B MPOhecCHOHANBHBIX MPAKTHYCCKIX yMEHHH.

BhINOJHEHHE CTYAeHTaMK JJaGopaTOpHbIX paboT HANPaBJICHO Ha:

- 0606IIEeHre, CHCTEMATH3AIIUIO, YIITyONeHHE, 3aKPEIIeHHE MOTYYCHHBIX TCOPETHICCKHX
3HAHUH 10 KOHKPETHHIM TeMaM JUCLIUATIINH;

- (hopMHpOBaHKE HEOOXOIMMBIX MPOPECCHOHANBHBIX yYMEHHH U HaBBIKOB;

JIMCUHIUTHEEL, 0 KOTOPBIM IUIAHUPYIOTCS J1aOOpaTOpHEIE paboTel U HX OOBEMEI,
ONpeseNsI0Tes PabourMH yIeOHBIMU TTAHAMH.

MeToTuuecKre yKa3aHHsa M0 MPOBELCHHIO JTAGOPaTOPHEIX paboT pazpabaThIBalOTCs Ha
CpoK JeficTeys pabouelt yueOHOM NPOrpaMMbl H BKITIOTAOT:

- 3arnmaBMe, B KOTOPOM YKasplBaeTcs BHJL pabOThI (maboparopHas), ee MOpsAAKOBBIil
HOoMep, 00BEM B uacax U HAHMEHOBAHUE;

- 1IeJb paboTEL;

- IpeIMET ¥ COAECPIKaHHNE paboTHI;

- 060pyIoBaHKe, TEXHHYECKHUE CPEIICTBA, HHCTPYMCHT;

- OPSAIOK (TIOCIIeI0BATENLHOCTD) BBIIOIHEHHA paboTHI;

- mpaBuia TEXHHKH O€30MacHOCTH M OXpaHbl Tpyla [0 nanHoM pabore (1O
HEOOXOIUMOCTH);

- o61mme mpaBuiia K 0opMIEHHIO paboTHI;

- KOHTPOJIBHEIE BOIIPOCHI,

- 3aJJaHHUs,

- CIIACOK JTUTEPaTyphl (110 HEOOXOAUMOCTH).

Conepxanue 1aGopaTOpHEIX paboT (QUKCHPYETCS B pabounx y4eOHBIX IpOrpaMmax
JTMCIUMIUTHE B pasziene «[lepedens TeM 1abopaTopHBIX paboT».

Ipy TIaHKPOBAHMM JIAGOPATOPHEIX PAabOT CIEMyeT YIUTHIBATE, UTO HApALy ¢ BeAyLIEH
eNbI0 - TOATBEPYKICHUEM TEOPETHUECKUMX IMOJIOKCHHH - B XOIE€ BBHIIOIHEHHS 3amaHuil y
CTY/IEHTOB (POPMHpYIOTCA MPAKTHYCCKHE yMEHAS W HaBBIKH obpaieHus ¢ N1abopaTopHEIM
06OpyIOBAHMEM, alNapaTypol M Ip., KOTOPBIE MOTYT COCTaBJATH HAcTh npodeccCHOHANLHOM
IIPAKTHYECKOH MOArOTOBKH, & TAKXKE HCCIEOBATENBCKIC yMEHHA (nabmoaTh, CPaBHHUBATE,
aHAJIH3UPOBATH, YCTAHABJIMBATh 3aBHCHMOCTH, ICNIATH BBIBOIBI H 00600LIeH s, CAMOCTOSTEIBHO
BECTH HCCIIEJOBAHHE, 0(OPMILITh PE3YIBTATEL).

CocraB 3ajaHmil Ui 1aGopaTopHOH paboTH MOMKEH OBITH CIUIAHMPOBAH C TaKAM
pacueToM, 4YTOOBI 3a OTBEJEHHOE BpEMsS OHM MOTJHA OBITh KAueCTBEHHO BBITOJHEHBI
GONIBIIMHCTBOM CTYICHTOB.

Jla6opatopHas paGoTa KaK BHJl y4eOHOTO 3aHATHS NOJDKHA HPOBOJUTLCH B CTIEIHATBHO
00OpYIOBAHHBEIX y4eOHEBIX JabopaTopHsX. Heo6X0aUMBIMH ~ CTPYKTYPHBIMH  3JIEMEHTAMH
naGopaTopHOit PabOTHI, MOMHMO CAMOCTOSTEFHOM JIEATEBHOCTH CTYIEHTOB, SABJIAIOTCA
MHCTPYKTaX, MPOBOXMMEIH TNperojaBareieM, a TaKKe OpraHu3alldid 00CyXIeHUsI HTOTOB
BBIIIOJIHEHHS 1ab0paTOpHOil paboTHL.

BRIONHEHHUIO JTa00PaTOPHEIX paboT Mpe/IiecTBYET MPOBEPKa 3HAHUM CTYJEHTOB - HX
TEOPETHIECKON TOTOBHOCTH K BBIOHEHUIO 3a/IaHHA.

« PexoMeHIaIMH 110 paboTe ¢ JINTEPaTypoi.

PaGota ¢ nuTeparypoil BaxKHBIH 3Tal CaMOCTOATENILHON paboThl CTYAECHTA 1O OCBOCHHIO
TIpesiMeTa, CIIOCOOCTBYIOMIMI He TONBKO 3aKPCIICHHIO 3HAHMI, HO M pacIIMPEHHIO Kpyrosopa,
YMCTBEHHBIX CIOCOOHOCTEH, NAMATH, YMEHWIO MBICIATE, H3Tarath W TOJATBEPXKIaTh CBOH
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runoTe3sl W HieH. Kpome TOro, pasBHBAarOTCS HaBBIKH HAyYHO-HMCCIIEIOBATENIECKOH PaboThl,
Heo6XOIUMBIe B JanpHelieii npodeccuoHaIbHOM AeATENEHOCTH.

[IpucTynas K H3ydeHHE JMTEpaTypel IO TEME, He0OXOAMMO COCTABIATH KOHCIIEKTHI,
BBITHCKH, 3aMeTKH. KOHCIIEKTHpOBaTh B 00A3aTENBLHOM IOPAJIKE CIEAYET TPYABI TEOPETHKOB,
KOTOpBIE MO3BOJAIOT OCMBICIHTD TeopeTHueckuil Gasuc uccrenoBanus. B ocTanbHOM MOXHO
OTPaHMYMTHECS BBIMMCKAMH M3 H3Y4EHHBIX HCTOUHHKOB. Bce BBITHCKH, IATATH 00S3aTENBHO
JIOJIKHEL HMETh TOUHbIH «0GpaTHEI# anpecy (aBTOp, Ha3BAHUE paboTHl, TOJI, U3/IaHUs, CTPAHUIA 1
1.1.). KenaTenpHO HAIICATh COKPAIIEHHOE HAa3BaHUE BOIPOCA, K KOTOPOMY OTHOCHTCS BBIIHCKA
wiM mmTara. Kpome Toro, HeoOXOAMMO HAaydHThCA Cpasy MKC COCTaBIATH KapTOTEKY
CleIHaNbHOHN IATepaTypsl M MyO/MKaliii HCTOUHMKOB, KaK TIPEIOKEHHBIX TIPCTIO/ABATCNCM,
TaKk ¥ BBIIBJEHHBIX CAMOCTOSTENBHO, a TaKKe OOpaTHThCA K oudmorpaguIeCKUM
CIIpAaBOYHHKAM, JIETOIUCH IKYpHAIBHBIX crarteif, KHIDKHOM IIeTONHCH, pedepaTHBHBIM
xypHanam. [Ipu 5TOM MyOIMKanuy HCTOUHHKOB (craTeif, HA3BAHWS KHMI W T.J.) IACATh Ha
OTHENBHBIX  KapToykaX,  3alloNHATh  KOTOpbIC HeoOXOJMMO  COTJIaCHO  IpaBHJIaM
Gubnuorpapuueckoro onucanus (hpaMmiHd, MHUIMAILL aBTOpA, HA3BAHHC pabotel. MecTo
M3aHusl, M3IATENBCTBO, TOJ W3JAHMS, KONMYECTBO CTPAHMI, a AN JKypHAIBHBIX crateit —
HA3BAHME JKypHANA, TOJl M3jaHus, Homepa crpanuiy). Ha Kakmoil KapTouke IenecoobpasHo
(DEKCHPOBATh MBICIb ABTOPA KHHIH MK akT U3 3TOH KHHIH JIMIIL 110 OJHOMY KOHKPETHOMY
pompocy. Ecmu B paGote, naxe B TOM Ke aG3ane M (pase, COAEPIKATCs €IIe CYKACHHUSA WK
(aKTHI IO APYroMy BOIPOCY, TO MX CIIE/yeT BBIMCEIBATE HA OT/EIBHYIO kaprouky. Usnoxenune
JIOIDKHO GBITH CHKATHIM, TOUHBIM, 6€3 CyOBEKTHBHBIX OLECHOK. Ha 060pOoTHO# CTOPOHE KapTOUKH
MOYKHO JeNaTh COOCTBEHHBIE 3aMETKU O JaHHOM KHHIe WM CTaThe, €€ COACPKAHUH, CTPYKTYPS,
0 TOM, Ha KaKMX MCTOYHHMKAX OHA HalucaHa v Ip.

« PasbiCHEHHMs MO TOBOLY paGoThl ¢ KOHTPOJHHO-TCCTOBBRIMA MaTepHanamu 1o Kypey,
PEKOMEH/IAIIMH IT0 BBINOJIHEHHIO JIOMAIIHHIX 3amaHui.

TectrpoBaHHE - ITO IPOBEPKA, KOTOPAsd INO3BOJSACT ONPEAENHTE: COOTBETCTBYET IIH
peaybHOE TOBEJCHHE IIPOTPAMMbl OXKHJIAEMOMY, BBITOIHUB CHEIMATLHO noo6paHHbIi HabOP
tecTop. TeCT — 9TO BBHINONHEHHE ONMPENEEHHbIX YCIOBHA M ACHCTBHH, HEOOXOIUMBIX ISt
TpoBepKH PabOTHI TECTHPYeMOH (QYHKIUIN M €€ JacTH. Ha xaxaplii BOIIPOC MO JUCIMIIIMHE
Heo6XO0MMO TIPABUIIBHO OTBETUTH BHIOPAB OZIMH BAPHUAHT. '

10. BOCITUTATEJIbHASA PABOTA

B paMkax peanu3anud JUCIHMIUIMIBL  [POBOIHUTCS BocmuTaTenbHas pabora  JUIA
dopMHEpOBaHUA COBPEMEHHOIO HAyYHOrO MHPOBO3ZPEHMS M cucTeMbl 0a30BBIX IIEHHOCTEH,
dopMupoBaHUs ¥ Pa3BUTHS JTyXOBHO-HPaBCTBCHHEIX, rpa)<JaHCKO-TIATPUOTHYECCKAX IIEHHOCTEH,
CHCTEMBI 3CTETHYECKHX M STHUYECKMX 3HAHMIT H IEHHOCTEH, YCTaHOBOK TONIEPAHTHOTO CO3HaHUs
B obmecTBe, (GOPMHUPOBAHHUA Yy CTYIEHTOB motpebHOCTH K TpPyHy Kak MepBOH YKH3HEHHOH
HeoOXOIMMOCTH, BBICIIEH LEHHOCTH M TTIAaBHOMY crioco0y NOCTIIKEHHS KH3HEHHOTO ycIexa,
JUTS OCO3HAHMS COIMATBHOM 3HAUMMOCTH CBOSH Gymyie mpodheccHH.

11. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT'Mi, UCIIOJIb3YEMBIX ITPH
OCYHECTBJIEHHHA OBPA30OBATEJILHOI'O ITIPOIIECCA
B yueGHOM TIpoLecce MO JUCIHMILIMHE HPelyCMOTPEHO HCIOIB30BAHIE HH(POPMALHOHHBIX
TEXHOJIOTHH:
v/ BeIeHHE MPAKTHYECKUX 3aHATHH C HCTIONB30BAHUEM MYIBETHME/HA,
v/ WHTEpaKTHBHbIE TEXHONOrMHM (TPOBEJCHHE /JIHATIOrOB, KOJIJIEKTHBHOE  OOCYKIEHHE
PA3MYHBIX [IOJIXO/IOB K PELICHUIO TOH UK MHOH yueOHO-TIPodecCHOHAIBHOM 3aj1a4m);
v B3anMojIelicTBHE ¢ 0GYHAIOIIMUCS IIOCPEICTBOM SMEKTPOHHOM NOYTEL,
v coBMecTHas paboTa B DIEKTPOHHOM HH(pOPMAOHHO-00Pa30BATENBHON CpENe CIIoI'YBM:
https://spbguvm.ru/academy/eios

11.1. TexHOJMOrHH HCKYCCTBEHHOI0 HHTELIEKTA
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JIns HOATOTOBKH K NPAKTHYECKHM 3aHATHAM H BHIIOJIHCHIA caMOCTOATENbHOM paboThI
CTYZEHTHI MOTYT HCIIONE30BATh MCKYCCTBEHHDIH HHTE/UICKT.

VCKYCCTBEHHBIH HHTEJUIEKT — KOMIUIEKC TEXHOJIOTHIECKHX pelenuii, IO3BOJIAIOIMHA
MMHTHPOBATH KOTHUTHBHbIE (YHKIHMH YEI0BCKa (BKIIOuas caMooOyYCHHE U TIOMCK PEIICHHH oe3
3apatee 3aJaHHoro aNropuT™Ma) U TMOJyYaTh [PH BBIIOJHCHHH KOHKPETHBIX 3aj1aq pe3yJbTarhl,
COIOCTAaBMMblE, KaK MHUHHMYM, C pe3ylIbTaTaMi MHTEIUIEKTYAIbHOH JEATENBHOCTH YENIOBEKA.
KoMrulekc  TEXHOJNOTMYECKMX  pElIeHHi  BKIIOYaeT B cebs  uMH(POpMAIHOHHO-
KOMMYHHKAIMOHHYIO HH(PACTPyKTypy, IpOTrpaMMHOC obecreuenne (B TOM 4YHMCIE METOIbBI
MAIIHHHOIO 00yYeHHUs), IPOIECChl U CEPBHUCHIL 110 00paboTKe JaHHBIX H TIOUCKY pemenui (Yka3
IIpesunenra Poccuifckoit denepanuu 0T 10 oxts6ps 2019 r. Ne 490 «O pasBuTHH
HCKYCCTBEHHOI'O HHTEJIIEKTA B Poccuiickoii Deneparum).

JlaHHBIH MOJIyNb HaleleH Ha (OpMUPOBAHHC KOMITeTeHIMH B cepe HCKYCCTBEHHOTO
MHTEJIEKTA, TTO3BOJIAIONMX BRITYCKHMKAM HCIONB30BaTh U pa3pabaTbiBaTh OTACIBHBIC MCTO/bI
M TEXHOJOTHH C Y4acTUeM HCKYCCTBEHHOIrO WHTCIUICKTA, b0 BIAaNETh METOMOIOrHYECKHMHU
ACIIEKTAMM MCIIOJNH30BAHUS ¥ pa3pabOTKH METONOB M TEXHOJOTMHA C MCIONb30BaHUEM
MCKYCCTBEHHOTO MHTEJUIEKTa ¥ YCIENTHO NPUMEHATE UX B CBOEi JIeATENBHOCTH, BIAJCTh BCEMH
KOMIICTEHIIASIMY,  CBS3aHHBIMH C  PYKOBOJACTBOM ~ KOMIUICKCHBIMH  PELICHUAMH 1o
MCIIONb30BAHMIO U pa3pabOTKe CHCTEM HCKYCCTBEHHOrO MHTEIUICKTa, B Takxe obOnanarh
xpamuKarmeir B cdepe yIpaBlIeHHs MPOCKTaMH M PYKOBOJCTBOM ~ KOJUIEKTHBOM
pa3pabOTYHKOB.

[Ip¥ 5TOM B YACTH HCTIONb30BAHMS CHCTEM HCKYCCTBEHHOTO pHTEJUIeKTa oOpa3oBaTelbHask
nporpamMma JOJDKHA OOecIieuuBaTh (opMupoBaHie KOMIIETEHIHH 10 PEIICHHUIO TaKuX 3a1at,
KaK IUTAHMPOBaHWe, IIPOTHO3UPOBAHME M IPUHATHE pelenuii, aBTOMAaTH3alHUs PYTHHHBIX
IIPOM3BOJICTBEHHBIX ~ ONEpalludf,  HCIOJB30BAHHME ABTOHOMHOI'O  HHTEJUIEKTYaJIbHOTO
06opynoBaHus B POOOTOTEXHHYCCKHX KOMIIICKCOB, MHTE/UIEKTYaIbHBIX CHUCTEM YIpaBICHHS
JIOTHCTHKOM, TIOBBIIIEHNE GE30IIaCHOCTH COTPY/IHMKOB IPH BBITOTHCHHH [POM3BOJICTBEHHBIX U
GU3HEC-TIPOLIECCOB,  MOBBILEHHE  JOIIBHOCTH 1 YIOBIETBOPEHHOCTH — MOTpeGuTENeH,
omTMME3alEs Tpoliecca Ioxbopa u o0ydeHMs KanpoB Ha OCHOBC NpUMEHEHHS METOJOB
MAIIHHHOTO OOydeHWs, HelMpOCeTeBbIX MOJEICH M METOJOB, CKBO3HBIX LH(POBBIX
CyOTEXHOJIOTHiT HCKYCCTBEHHOTO MHTEIUICKTa H JIP.

B yacTi pa3paGOTKH CHCTEM HCKYCCTBEHHOr0 WHTEILICKTA obpazoBarenbHas MporpamMma
NoIDKHA obecreunBaTh GOPMHPOBAHHE KOMITETeHIMi B 06JacTIX pa3pabOTKH M MPOrpaMMHOM
peai3auy alropuTMOB; FCCJIEIOBAHMI ATOPHTMOB ¥ MareMaTU4eCKUX METO/IOB, pa3pabOTKH
IPOTPaMMHBIX M TEXHOJIOTHYECKAX pellleHuii; METOOB M TEXHONOTHH cbopa, XpaHEHHUS U
06paboTKM  [@HHEIX; pa3pabOTKH  CHELUATU3UPOBAHHOTO anmapaTtHOro  O0ecIedeHHs;
[IOATOTOBKH KBAIM(HIMPOBAHHBIX KaJpOB B 00IACTH MCKYCCTBECHHOTO WHTEJJIEKTa Ha OCHOBE
METOJ0B MALIMHHOTO OOydYeHHs, HEeHpOCETEBBIX MoJIeNieli ¥ METOJ0B, CKBO3HBIX LH(POBBIX
cyOTeXHOIOTHiT HCKYCCTBEHHOTO MHTEILICKTA M JIP.

TeXHOJNOTHH MCKYCCTBEHHOIO HMHTEJLIEKTA HCIOJIB3YIOTCS Ha 3Tare U3JI0KEHUsS. HOBOTO
CONEp)KaHUS IO TEME M €ro 3aKpeIUIeHHs Hepe3 CHCTEMY npoGJIEMHBIX BOIPOCOB IO TEME,
JOTIONHUTENBHBIX YTOUHSMIONIMX TPOGIEMHBIX BONPOCOB M BBIIOHCHHC TIpOGJIEMHBIX 3a[aHH.
JIOTOTHATENBHEIM METOIMYECKIM TIOJIX0/0M SBIACTCA HCIIOJIE30BAaHME MOJIENIH «IIEPEBEPHYTOE
oGyuyeHne», KOT/Ja yJaluecs caMoCTOSTEIbHO H3YHaloT TeopeTHYECKuil MarepHan JIoMa, a Ha
ypoKe MepeXoIsT K €ro 00CYKICHUIO B dopmare GppoHTANIBHOH Oecesbl U 3aKPEIICHUIO yepes
pelueHHne 3a/1ad B MHKPOTpyTIax (mo 4-8 yenosex).

IIpu opraHu3aluy 3aHATHI MOZYJIb «UCKYCCTBEHHBIH HHTEIUIEKT» JOJDKEH OBITH BKIIIOUEH
B K@KIOE NPAKTHIECKOE 3aHATHE, YTO 3HAUATEILHO NOBBICHT MX 3 )EeKTUBHOCTE, OCOOEHHO B
gacTH 06CY)KIEHHsS y4eGHOrO MaTephana, CaMoCTOSTEIbHO OCBOCHHOTO obyuaroruMmcs JoMa ¢
[IOMOIIBI0 MHTEPHET PECypcoB. PeKoMeHmyeTes, 4T06BI B 0OCYXIEHUM NPHHSIM Y4acTHE BCE
obydaromuecs.

IlepeueHb pecypcoB ¢ CETH HMHTCPHET:

1. Open Machine Learning Course https://mlcourse.ai
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2 Bpemenue B  MallpHHOe  OOydeHHE

https://stepik.org/course/4852/promo
3. Croernmanuzaius MalldHHOE oOyueHue |

oT «Bioinformatic Institute»

aHajgu3 OaHHBIX OT «MOCKOBCKHH

@usm«:omxnnqecmﬁ UHCTHTYT» https://ru.coursera.org/ sDecializations/machine-learning;

dataanalysis

4. Tlnatdopma 11 IPOBEACHHU copesropanuii 1o Data Science https://www.kaggle.com

11.2. TIporpaMMHoe obecmetenne
IlepeveHb JTHUEH3HOHHOTO H cB000HO PACTIPOCTPAHAEMOr0 NPOrpaMMHOro obecmeyeHHs,
B TOM 4HC/I€ 0Te4eCTBEHHOI0 MPOHU3BO/ICTBA

Ne HaspaHue peKOMEHIyeMBIX 10 pas/ieaM H JIunensus
n/n TeMaM IpOrpaMMbl TEXHHUECKHUX 1
KOMITBIOTEPHBIX CPECTB 00yYeHH
1 | MS PowerPoint 67580828
2 | LibreOffice csobomuoe I10
3 | OC Ampr O6pasoBanue 8 AA0.0022.00
4 | ABC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynsrantllioc 503/KJI
E’/ Android OC cobozauoe 10

12. MATEPHAJILHO-TEXHUYECKASI BA3A, HEOBXOJIUMASA NJIs1
OCYIIECTBJIEHUS OBPA30BATEJILHOT'O IPOIIECCA 11O JIMCIUILIMHE

3aHATHI ~ CEMHHApCKOTO  THIIA,
TPYNIOBBIX ¥ HHIMBHAYaIbHBIX
KOHCYJIBTAL[HH, TEKYLIEro KOHTPOJA
¥ IIPOMEIKYTOYHOM aTTeCTALMH

HauMeHoBaHUe HauMeHnoBaHHe clenMaIbHBIX OCHAIEHHOCTH CHENHATbHBIX

AMCIMILIMHBI noMenieHuii ¥ ImoMeImeHuil 1 noMenieHui 1 noMeIeH il 1JIst

(moxyns), caMOCTOSITENLHOI padoThI caMOCTOAITE/ILHOI padoTHI

NPAKTHK B

COOTBETCTBHH €

y4eOHBIM

NJIAHOM

Heoprauuueckas | 103 (196084, r. Canxr-IlerepOypr, | Cneyuanusuposanna Mmebenw:

XMMUS yi1. UepHuroBckas, JIOM 35) Vuebnas | mapThl, CTYNbs, TabypeTsl, yaeOHas
ayIUTOPHS JUISL IpoBeeHHUs | TOCKa,

Haznaduwie nocobus u yuebuvie
Mamepuanbl. TaOIUIBI CXEMBI

105 (196084, r. Canxr-IletepOypr,
yi1. UepHurosckas, JI0M 35) YueOHas
ayIUTOpHAL JUISL IIPOBEIEHUS
3aHATHH CeMHHapCcKOTO THIIA,
IPYNTOBBIX ¥ MHIUBMIyaIbHBIX
KOHCYNbTALHi, TEKYLIEro KOHTpOIA
¥ TPOMEIKYTOIHOMN aTTeCTallHH

Creyuanusupo8anHas Mmebenw:
mapThl, CTYNbs, TabypeTsl, yueOHas
JIOCKa,

Haznsouvie nocobus u  yuebnvie
Mamepuabl: TAOIUIBI CXEMBI

106 (196084, r. Canxr-TleTepOypr,
yi1. YepHHIrOBCKasl, I0M 5) YyebOnas
ayUTOpUL UL [IPOBEACHUS
jaHATHH ~ CEMHHApCKOro  THIIA,
IPYMIOBBIX ¥ MHIMBHAy&IbHBIX
KOHCY/IBTAlHi, TEKYIEro KOHTPOJIA
1 NPOMEXXYTOYHOH aTTeCTalli

Cneyuanuzupo6anHa mebenb:
napThl, CTYIbs, TaOypeTsl, yuyeOnad
JIOCKa,

Haznaouvie nocobus u  yuebHovle
Mamepuaibl: TAOIUIIBI CXEMBI

706 BonpImoil YMTANBHBIA  3all

Creyuanusupo8aHHas Mmebenb:
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(196084, r. Canxt-IleTepOypr, yi.
Uepnurosekas, oM 5) IloMemenue
JUTSL CAMOCTOSITENIBHOM pabOoTh

CTOJIBL, CTYJIBS

Texuuyeckue cpeocmea 00yueHus:
KOMIIBIOTEPEl € TOAKIIOYEHHEM K
cern «VHTEpHET» H JIOCTYIIOM B

5JIEKTPOHHYIO HH(pOPMAIOHHO-
06pa3oBaTeNbHYIO Cpely
214  Manpiit  umTtansHeit 30 | Cheyuanusupo6axHas Mmebenv.

(196084, r. Camxt-TlerepOypr, yiI.
Yepuurosckad, aom 5) Ilomemenue
IS CAMOCTOATENbHOM PabOThI

CTOJIBI, CTYIIBS

Texnuueckue cpedcmea 00y4eHUA:
KOMIBIOTEPEl C TOJKIIOYEHHEM K
cetn «MHTepHET» H MHOCTYIIOM B

HIIEKTPOHHYIO uH(pOpMaLHOHHO-
00pa3oBaTeNbHYIO CPENY

324 Omnen  uH(opMauuoHHEX | CheyuanusuposanHas Mmebennv:

texuonoruit (196084, r. CaHKT- | CTOJBL, CTYJIbs, CrelHaNLHBIH

TMetepGypr, yn. UepHUroBCKasi, 10M | HHBEHTaph, MATCPHalbl H 3aracHple

5) IlomemeHnue I XpaHEHMs M | 4acTd  Jld npodUIaKTHIECKOro

TIPOQUIAKTHIECKOTO 00CTyKUBAHHUS o0cITy KUBaHHA TEXHUYECKHX

yueGHOro 000pyAOBaAHHS

cpencTB 00yJeHus

Bokc Ne 3 CromsipHas MacTepcKas
(196084, r. Camkr-IletepOypr, yi.
YepHUTOBCKAs, JIOM 3)

Tlomemenne JUIsi  XpaHEHHA H
NIPO(HUIAKTHYECKOTO 00CITY KUBAHHS
y4ye6HOro 060pyI0BaHU

Crneyuanu3uposannas Mmebenw:
CTONBI,  CTYJNbs,  CIICIMAIBHBIH
HHBEHTaph, MaTepHaJIbl ISt
IPO(UIAKTHYECKOTO O0CITyKHUBAHMS
CIHENUATH3HPOBaHHOM Mebenn

HpUIIOKeHHe 24 JL.

KaHougaT XUMHYECKHUX HayK,

JOLCHT

A H bapeiiies

4
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1. IACIIOPT ®OHJIA OLIEHOYHBIX CPEACTB

Tabanua 1
Ne dopMHpyeMbIe KonTposmmpyemMble pasieibl OueHo4yHOE
KOMIeTeHIHH (TemMbI) CpeacTBO
AUCHHUILIHHBI

1. OIIK-2 CrocoGen mpumenats | Pasnen X Brenenue. | KomiokBuyM,

[PUHIAIIEI cTpyKTypHO- | OCHOBHEIE 3aKOHBI U | TeCTHI

(QYHKIHOHAIBHOH OpraHM3aliH, | MOHATHS XUMHIH

HCIIONB30BATh pusmonorudeckue, | Paspen 2. CTpoeHne aroMa KomnoksuyM,
1. | mmTonmormueckue, —OMOXUMHYECKHE, XUMHYecKast CBS3b. | TECTBHI

GuO(U3MIECKHE METO/IbI aHAIH3A LA Tlepuopueckuii ~ 3aKOH

OLEHKM ¥ KOPPEKIHMH COCTOSHHMSA | MEPUONMHICCKAT cucTeMa

JKMBLIX OOBEKTOB ¥ MOHHUTOPHHIA | 3JIEMEHTOB .. Menpaenecsa

cpelbl MX 00MTaHuS; Paznen 3 DuepreTrka | KoJUIOKBHYM,
3. OIIK-2.1 IIPUMEHSET | XMMIYECKUX PeaKIii TECTHI

TIPUHIHITBI CTPYKTYpPHO- | Paznen 4. Cxopoctb | KomnokBuyM,
4. | gyHKUEOHANEHOM OpraHM3AlMH UL | XHMHHYCCKHX peaxuuid. | TECTRI

H3yUCHHA GHONOrMUecKUX OOBEKTOB | X MMHYECKOE PaBHOBECHC

M OLIEHKH COCTOSHUS JKMBBIX CHUCTEM Paspmen 5. PacTBOpHI KonmokBUYM,
5. OIIK-2.2 UCIIONB3YET TEeCTHI

| pusHonoruyeckue, LHTONOTHHICCKHE, | Pasyien 6. OxucnutenbHo- | KoIIoKBHYM,

6. | OMOXHMHUYCCKHE, OuoQHu3MYICCKUE | BOCCTAHOBUTEIILHBIC TECTHI

METObI AHAJIA3 JUT MOHHTOPHHTa H | peakiuu (OBP)

KOPPEKIMA Cpebl OOMTaHus XKUBBIX | Pasjen 7. Kommnexcubie | KonnmokBayM,
7. | 0OBeKTOB COEIMHEHUS TECTBI

OIIK-6 CrocobeH | paspen 8.  buorennble | KonnoKBHYM,

g, |uemonL30BaTh B npodecCHOHANBHON | xyvpryecKue dIEMEHTbI TECTHI

JESTENBHOCTH ~ OCHOBHBIE ~ 3aKOHBI
(u3nKH, XMMHH, HayK O 3emne
OUOJOTHH,  NPUMEHATH  METOMBI
MaTeMaTH4YeCKOTO aHanmu3a "
MOZETHPOBAHUS, TEOPETHUECKHX H
HKCIIEPUMEHTAJIBHBIX JicClIeIOBaHMUIA,
nprobpeTars HOBbIE MaTEMATHUCCKHE

U  ecTeCTBEHHOHay4yHbIE — 3HAHU,
HCTIONB3Ys COBpEMEHHbIE
00pa3zoBarelIbHBIC n

nH(pOPMAIIMOHHBIE TEXHOIOTHH;

OIIK-6.1 Hcmone3yeT B
npoeCCHOHANBHOM  NEeATENEHOCTH
OCHOBHEIE 3aKOHBI (H3UKH, XHMHH,
Hayk 0 3emiie B OHOTIOTHH

OIIK-6.2 TIpuMeHAET METOMIBI
MareMaTH4eCcKoro aHanu3a "
MOJIE/IMPOBAHHS, TEOPETHIECKUX M
HKCIIEPUMEHTATBHBIX uccIeIoBaHui

OIIK-6.3 criocobeH
npro6peTars HOBBIC MAaTEMATHICCKIC
M eCTeCTBEHHOHAyuHBIC  3HAHHI,
HCIIONB3YA COBpEMEHHEIE
00pa3oBaTeIbHbIE W




-

| nHpOpMaIHOHHBIC TEXHONIOTH |

TIpumepHblii epedenb OLEH0YHBIX CPECTE

Tabauua 2
Ne | HawmmenoBaHue Kparkas XxapaKTepUCTHKa OIIEHOIHOTO I[IpencraieHue
OLIEHOYHOT'O cpejcTBa OLIEHOYHOT'O CPEICTBA
CpeicTBa B (hoHIIE
1. CpencTBO KOHTPOJIS YCBOCHHS ygeOHOro
MaTepHaa TeMbl, pas/cia Wik pasieion Bompocsl 1o
JIMCIUILIMEBIL, OPTaHH30BAHHOE KaK yueOHOE TeMam/pazzenam
KonnoxkBuym 3aHATHE B BUJIe COOECEIOBAHMS JUCITUTIIHHBI
TperoiaBarens ¢ 00yYaronMMi
2 CricTeMa CTaHIapTH3UPOBAHHEIX 3a/laHHH,
[IO3BOJIAIONIAs ABTOMATH3UPOBATh IIPOLEAYPY @oHJ1 TECTOBBIX
Tect H3MEpEHHS YPOBHI 3HAHHM U YMEHUH 3a/IaHuit
00yyaroLerocs
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3 [IEPEYEHD KOHTPOJIBHBIX 3AJAHHI 1 UHBIX MATEPHAJIOB,
HEOBXOJMBIX /1151 OLEHKM 3HAHMH, YMEHUY, HABBIKOB 1 OTIbITA
NEATEJIBHOCTH

3.1. TunoBble 32JaHUMA 1A TC ero KOHTPOJIS YCIIeBAeMOCTH

3.1.1. IlepeueHb BONPOCOB KOJIOKBHYMY.

Bornpocs! Uls OIEHKH KOMIETCHIMH:

OIIK-2 CrnocobeH MpUMEHATh MPAHIMIIEL CTPYKTYpHO-(yHKIMOHAJILHON OpraHu3alliy,
HCIIONB30BATh (HH3HONIOrAUECKHC, [IATONOTHYECKHE, OHOXHMAICCKHUE, 6uoGu3NIECKHE METO/IbI
AHANM3A JUIA OLEHKHM H KOPPEKIHH COCTOSHHA JXHMBBIX O0OBEKTOB M MOHHUTOPHMHIA CPEbl MX
obuTaHUS;

OIIK-2.1 mnpuMeHseT IPHHIHIIBI CprKTypHo-tbyHKuHOHanLHoﬁ opraHu3aluu s
p3ydYeHys GUONIOTHYECKUX OOBEKTOB 1 OUCHKHA COCTOSIHMS JKHBBIX CHCTEM

OIIK-2.2 Jcrmonp3yeT  (PU3MOIOrHYECKHe, [UTOJIOTHUECKKe,  OMOXMMHYECKHE,
GuodU3NUECKHE METOMbl aHanu3a JUA MOHMTOPHHTA W KOPPEKIHMH CPEibI obuTaHHsA JKHBBIX
00BEKTOB

OIIK-6 CriocobeH MCIONB30BaTh B npoQeccHoHaNbHON AEATETPHOCTH OCHOBHBIE 3aKOHBI
(u3uKy, XUMAHA, HAyK O Jemie ¥ GHONOTHH, TPHMEHSTH METO/BI MATEMATHIECKOTO aHaiu3a "
MOJEMPOBAHHUS, TEOPCTHIECKUX H 3KCIIEPUMEHTAIIBHBIX {cclenoBanuii, mprodpeTaTh HOBBIC
MaTeMATHUECKHE 1 eCTeCTBEHHOHAYHBIC 3HAHUS, HCIIOb3YA COBpeMEHHBIE 00pa3oBaTEbHEIC U
MH(pOPMALMOHHBIE TEXHOIOTHH;

OITK-6.1 Vicmons3yeT B IpodeccHOHaNbHON ACATEIbHOCTH OCHOBHBIE 3aKOHBI (DM3HKH,
XMMWH, HayK 0 3eMiIe 1 OHoJIoruu

OIIK-6.2 IlpumeHsieT ~METOAbI ~MAaTCMATHUCCKOro aganM3a M MOJICTHMPOBaHHI,
TEOPETHYECKUX U IKCIIEPHUMEHTANbHBIX pcClieIOBaHHU

OITK-6.3 crocober mprobpeTarh HOBbIE MATEMATHYECKHIE 1 ecTecTBeHHOHAYYHbIE 3HAHHUA,
HCTIONB3Ys COBPEMEHHbIE 00pa30BaTENIbHBIC 1 HH(OPMALMOHHBIE TEXHOIOTH

1. PaccunTarh MOJIAPHYIO Maccy cyNb(hara aMmOMHHIS M MEIHOro Kynopoca CuS04 5H20.

9. PaccudTarh SKBHBAICHTHYIO MACcCy KaJIbLH, a30THOM KHCJIOTHI, THIPOKCHIAa aMMOHMA.

3. TlepuoOAMYECKAN 3aKOH II. 1. Menzeneea (aBTOpCKas H COBpeMEHHas (hOpMYITHPOBKA).

4. CTpoeHHE ePUOIMICCKON CUCTEMBI I1. V1. Menpeneesa. UTo TIOKa3bIBACT TIOPSIIKOBBI HOMED
HIeMeHTa, HOMep TPYIINbl ¥ HOMEP nepuona’

5. Kak u moueMy H3MEHSIOTCS OCHOBHBIC CBOMCTBA MO NTEPHONY U TI0 rpynme? (ITpumeps)

6. Kax ¥ moyeMy M3MEHSIOTCA KHCIOTHEIC CBOMCTBA IO TIEPHOLY | 110 Tpyme? (TTpumeps1)

7. CTpoeH#e H BO3MOXHBIC BATICHTHBIC COCTOSIHHS aTOMa XJIopa.

8. M3obpasute NEKTPOHHO-TPapUUECKHE (opMyJIBI aTOMOB KHCIIOpOZ@ M CEPBL. CpaBHHTE X
MaKCHMAJIbHYIO BallEHTHOCTD.

9. Jlarh XapaKTEPUCTHKY CTPOCHH:A aTOMOB 9IEMEHTOB C ITOPSIKOBBIM HOMEPOM 11 u 15 Ha
OCHOBAHMH X TONOKEHHS B IEPUO/IAIECKOH CHCTEME.

10. CkopocTh XMMHYECKOH pCaKIHH. 3aBUCHMOCTh CKOPOCTH DEAKIMH OT KOHICHTPAli
BEIECTB. 3aKOH JIEHCTBUSA Macc.

11. 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEaKiy OT Temmeparypsl (Ipapuiio BaHT - Todda),
Karaamsaropa. bHokaranu3aropbl.

12 .O6parumble ¥ HeOOpaTHMbIE PEAKITHH. XyuMuueckoe paBHoBecHe. IIpHHIMI Jle [larense.
Biipsiie KOHIEHTPAIMH pearupyomux BEmecTs Ha cMeleHHe paBHOBECH .

13. Teopus 3MEKTPOJIMTHIECKOH JHCCOLHMALHH. Jucconuanust KUCIOT, OCHOBaHHii, cojiei B
CBETE TEOPHH EKTPOTHTHYCCKOH UCCOIUATIIH.

14. CunbHble ¥ ci1aOpie dNEKTPOIHTEL CryneHyaras AUCCOLMALMA MHOTOOCHOBHBIX KUCIIOT U
MHOTOKHCIIOTHBIX OCHOBaHHH.




15. Ocmoc. OCMOTHUECKOE JIABIICHHE B PACTBOPAX SMEKTPOIUTOB 1 HEDNIEKTPOJIMTOB.

16. Kunesve u 3aMep3aHiie pacTBOPOB HESJIEKTPOIUTOB 1 JNEKTPOTUTOB

17. BnusHMe OJHOMMEHHOIO HOHA Ha JIHCCOLUAIMIO CIabBIX BJIEKTPOIUTOB. Hamucars
ypaBHEHHE JUCCOIMALHH CEpPHMCTON KHCIIOTBL Uro MpOM30HIET ¢ JHCCOLMAIel JTOH
KHCJIOTHI IIPH J0OaBIeHHH B PACTBOP cynbdura HaTpUs?

18. BimsHME CBS3BIBAIOINET0 HOHA Ha JUCCOMHAIMIO crabpix  anexTponuToB. Hammcars
ypaBHEHHE IUCCOIMAIMH yKCYCHO# KHCIOTHL 1O NpoM30HIET ¢ e JEICCONHaUed Npu
nobaBjieHHH B pacTBOP anerara Harpusa’?

19. Yro Taxoe ruapomus coineit? IIpusectr mpumMep ruipoinsa 110 KaTHOHY.

20. Kakie coJTi TIOABEpraroTes ruapom3y? LIpuBecTH IpUMeEp TUJIPOJIH3A TI0 AHHOHY.

21. TloueMy HEKOTODBIE COJTM HE MOTYT CyLUICCTBOBATE B BOZHBIX pacTBopax? IIpuBECTH NPHMED
THIPONU3a COJIH IO KATHOHY H aHUOHY OAHOBPEMCHHO.

27, Kak BiuseT Temmeparypa M pas0aBleHHE Ha THAPOIA3 coneit? IlpuBecTH NpUMEp
CTYIIEHYATOro M'MAPOJIH3a.

23. Vionnoe npoussezeHue Bosl. HaiTa [OHT].

24. BomopoaHslii mokasaTeib. [H*] =107 mons/n. Haiiti pH.

75 Yo TaKoe OKHCIUTEIbHO-BOCCTAHOBUTEIIBHEIC peaxiuu? IIpuBecTH IPAMEPEL.

26. Oxcusl. VX kinaccHprKanus.

27. Ocropaumus. Vx xnaccuduxanusi.

28. Kucnothl. Mx kraccuuranis.

29. Coyu. Knaccudukanus come.

30.CKOpOCTh XHMHYECKOH pPEaKIuu. 3aBHCHMOCTD CKOPOCTH PEAKIMH OT KOHICHTpAallh
BeIecTB. 3aKoH NEeHCTBHA Macce.

Ilepeuennb ypaBHeHHI XHMUIECKHX peaKimii [UIst CAMOCTOATETLHOH paboThI
1. S+H2S804 (komnr.) = SO2 +H20
2. HzS + 02 (u36.)—> SO2 +H20
3. P+ HNO3 (omm). = NO2 + H3PO4 +H20
4. P+ HNO3 pas6. + H20 — NO + HsPO4
5. CHJIMKaT HATpHs + CepHas KUCIIoTa=
6. TUIPOKCU]] AIIOMHUHUSA + oprobochopHas KUCIIOTa =
7. NaNO? + Nal + H2S04 paz6 — NO +12 + Na2S04 + H20
8. cymb@ua Kaus + CONTHAA KACI0Ta =
9. rumpokens xpoma (I1I) + comsnast KucjoTa =
10. KoCr207 + HCl — CrClz + C12 + KCl + H.O
11. KMnO4 + H202 +H2S04(paz6.) = MnSO4 + 02 + K2504 + H20
12. HNO3(konm) + Cu — NO?2 + Cu(NO3)2 + H20
13. rHAPOKCH] HATPHS + CEPOBOJIOPOAIHAS KHCIIOTA=
14. KMnO4 + Na2S0; + H2504 (paz6.) & MnSO4 + Na2S04 + K2504 + H20
15. KMnO4 + NaNO2 + H2804(pa36.) = MnSO4 + NaNO3 + K2804 + H20
16. Cu + HNO; (paz6.) = NO + Cu(NO3)2 + H20
17. XI0pH MarHus + kapOoHaT Kajus =
18. cynbua HaTpys +XJIOPU/L IHHKA =
19. H2804 (xoHm) + Ca — H2S + CaS04 + H20
20. xJIopH HaTpHs + HATPAT cepebpa =
21. 6poMu Kajus + HUTpar cepebpa =
22. XJIOpPU TUTUs + HUTPAT cepebpa=
23. cynbdar HaTpust + Xnopua Gapus=
24. cepHas KUCIIOTa + HUTpAT Oapis=




25. F2 + H20 — HF +0O2
26. PMAPOKCHT KAJIBIHs + CEPHHUCTAs KUCIOTa™
27. xapOoHat HaTpusl + CoNAHas KHCI0Ta =

28. NH3+ 02 - N2+H20

29. H2S04 (korm) + Cu —> SO2 + CuSO4 + H20

30. H2S04 (xom) + NaBr — SO2 + Bra + Na2S04 + H20
31. H2SO04 (xonm) + Nal - H2S + 12 + Na2804 + H20

3.1.2. TecTn!

TecTsI I OLEHKH KOMIIETEHIIHH:
OIIK-2 CrocobeH NPUMEHATh TPHHIMIIEL CcTpyKTypHO-(GYHKIMOHATBHOH  OpraHA3aiuH,

ACIIONB30BATh (PM3HONOTHYECKHE, IUTONOTHIECKHE, GrHoxXUMHUecKue, 0MoMU3MIECKUC METOBI
AHANA3a JUIA OLEHKM M KOPPEKIMH COCTOSHUSA JKHBBIX 0OBEKTOB W MOHHMTOPHHIA CpEelbl HX
oOuTaHuL;

OIIK-2.1 TlpuMmeHsAeT MPHHIIIIBI CprKTypHO—(pyHKuHOHaﬂbHOﬁ OpraHu3aluu Uil U3yueHUs
6HOTOrHUECKUX OOBEKTOB ¥ OLEHKH COCTOAHHSA XKHMBBIX CHCTEM

OITK-2.2 Mcronp3yeT (u3HoNoruyecKue, IHTONOrHIeCKHe, GuoxuMuyecKue, 0ModH3NIECKHE
METOJIBI AHATK3a JUTS MOHUTOPHMHIA H KOPPEKIMH CPE/IBT 0OUTAHUS KUBBIX 00BEKTOB

3AJIAHUS 3AKPBITOI'O THUIIA

3aganns KOMOHHHPOBAHHOI0 THNA € BLIGOPOM O/JHOI0 BEPHOr0 OTBETA M3 npeAJIoKeHHbIX
BApUAHTOB

OIIK-2.1 TlpumensieT NPHHIUIILI CprKTypHO—(byHKuHOHaanoﬁ OpraHM3alluy Uil M3yueHHA
6HOJIOTHYECKAX OOBEKTOB M OLEHKH COCTOSHHS HBBIX CHCTEM

3ananne 1.
Ipouumaiime 3a0aHue U gbibepume npasuNbHbLL OMEEM.
Kakoe KBAaHTOBOE UMCIO XapaKTEPH3YeT HANPaBJICHAC 3JeKTpoHHOTO ofnaka B

pocTpaHcTBe?
Dn 2)1
3) my 4) ms
Banpmute Py, IO KOTOPOil yKasaH BEPHBII OTBET
Orser: 3
3axanue 2.

Ipoyumaiime 3a0anue u 6bibepume NPAGUIbHbLL OMEEN.
ATOMBI KAKOTO OJJIEMEHTA MMEIOT DJJICKTPOHHYIO KOH(HUIypaluio BHEIIHEro  CIIOA:

4s24p5?
1)¥Br 2) N
3) 3As 4) 3V
Banumute APy, TOJ KOTOPOi yKasaH BEpHEI OTBET
Orteert: 3
3apanue 3.

Ipoyumaiime 3a0anue u gbibepume NPasUbHbLI OMGEM.
Kaxyio o0myio gopmyry uMeeT ocHOBaHUE?




1) Me(OH)y
3) mOn

3) Ha(Ac)

4) Mex(Ac)y

3anuimuTe TGPy, TOJ KOTOPO# yKasam BEPHBIH OTBET

Ortser: 1

JagaHusd KOMOHHMPOBAHHOIO THIIA € BBIGOPOM HECKOJILKHX BEPHBIX 0TBETOB U3
NpeIIosKeHHbIX BAPHAHTOB

Zananue 4.

Ipovumatime 3a0anue, gulbepume NpaguiibHole OMeEembl.
Kakue 13 KUCJIOT SIBJISIOTCA JBYXOCHOBHBIMH?

1) H3PO3
3) HNO;

2) HB2
4) H2COs

3anumuTe THGPHL, O KOTOPHIMA YKa3aHbI BEPHEIC OTBETRI

Ortger: 14

3ananue S.

Ipoyumatime 3a0anue, gulbepume npaguiibHble OMeEembl.
Kaxue U3 cIeIyIOIHX BELIECTB PaCTBOPAIOTCA B Bojie?

1) AgBr
3) Zn(NO3)2

2) Cu(OH)z

4) HgCl

SanuiuuTe IJ;I/I(bpr, o KOTOPBIMH YKa3aHbl BEPHBIE OTBCTHI

Otsert: 34

Jananus 3aKpbITOrO THIA HA )’CTaHOBHeHHE COOTBETCTBHUA

Jananue 6.

Ipouumatime 3a0anue u ycmanosume coomeemcmesue.
VCTaHOBHUTE COOTBETCTBHE MEXKIY IEMEHTOM H €T0 IPUMCHEHIEM

DeMeHThbI Ilpumenenue

A Xnop 1 MuHepau3anysa TKaHeH

b Jlutui 2 OcgeleHue

B Kanpiuii 3 AKKyMYJIATOPBI

r Heon E Jesumdexnys BOIBL U MIOBEPXHOCTEM
5 Cpapka

JamumuTe B TaGIMIYy BRIOpaHHBIE H(PEI 0] COOTBETCTBYIOIIMMH OyKBaMH.

b

B

r

Otger: A4B3B1I"2




3apanue 7.

[Ipouumaiime 3adanue u ycmarogume coomeemcmeue
YeraHOBUTE COOTBETCTBHUE MEKIY COeJUHEHHUEM H KII

accoM, K KOTOpoMYy OHO OTHOCHTCH

CoenuHeHmne Knace
A HNO3 1 OCHOBHBII THIPOKCH
b Fe(OH)2 2 Conb
B Fe(OH)NO3 3 Okcus J
r NaNO3 4 Kucnora
5 AmoTepHbIi THIAPOKCHA
|

3anumuTe B Tabnuily BRIOpaHHbIE 1EPBI 0] COOTBETCTBYIOIIHMH OykBaMH.

b

B

r

.

|

Otget: A4B1B2I"2

3ananme 8.

Ipowumaiime 3a0anue u yc
VeTAHOBHUTE COOTBETCTBHE MEXJIY KOMIUICKCHBIM
YHCJIOM IEHTPAJIBHOTO HOHA

maHogume COOmMeemcCmeue.

coeuHEeHHEM H KOOp,HHHaU,I/IDHHbIM

-

|

Oteet: A3B4B2I3

KoMmiekcHoe coenHeHHe Koopa. uncio

A [Cu(NH3)4]SO4 1 g

b Na3[Co(NO2)s] 2 4

B H[AuCl4] 3 2

r [Ag(NH3)2]OH 4 6 J
3anumuTe B TabiuIly BEIOpaHHBIC 1 pHL IO/ COOTBETCTBYOIIMMA OyKBaMH.

A b B r
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3amaune 9.
Ipouumaiime 3a0anue u ycmarnosume coomeemcmeaue.
VCTAaHOBUTE COOTBETCTBHE MEXY YUCHBIM H €TI0 BKJIAZIOM B pasBUTHE XMMHUH

quﬂuﬁ Brxaan T
A Iletep Baare 1 PacueT U IpUMEeHeHHE CBOOOHOH
SHEPTUH
b Tlxosaiis [u66c 2 Teopus HIEKTPOTUTHIECKOH
JECCOLHANT
B Jixoszed Tomcon 3 3aKOH JEeHCTBYIOIIHX Macc
r CpanTte AppeHuyc 4 ITpuposia 2JIeKTPOHOB
5 Omnucanue SHTPONUH J

3anumuTe B TabIUIly BRIOpaH

Hbie HQPHI 0/ COOTBETCTBYFOMIUMH OyKBaMH.

l B

B

r

___;

|

|

Otser: A3B1B4I2

3ananue 10.

[pouumatime 3a0anue u ycmanoeume coomeemcmeue.

VcTaHOBHTE COOTBETCTBHE MeXay HOHOM H KaueCTBEHH

bIM PCaKTHBOM L €ro

oOHapyKEHHA
rI/IOHI:I PeaxTHB

A Ba* ! HNO;3
b Ag" 2 PacTBOpHMBIE OCHOBAHHS
B Fe** 3 (NHa)2S
r Mn** 4 HCI

3 H2S04

|

3anumpTe B TAGIHMILY BHIOPAHHEIE AP 10X COOTBETCTBYIOLIMMH OyKBAMH.

b

B

-

|

11




Orset: ASB4B2I3

OIIK-2.2 Wcmons3yeT (hU3UONOTHIECKHE, [IUTONIOTMYECKHE, OUOXMMHYECKHE, Brohu3NIECKIe
MeTOMBI aHaNIu3a U1 MOHUTOPHHTA 1 KOPPEKIHH cpeipl 00UTaHHUA JHUBBIX 00HEKTOB

CHIIBL

JamaHus SaKprT()l"O THIIA HA yCTaHOBJleHHe ﬂOCJleD.OBaTEJIbHOCTH

Japanue 11.

[Ipouumatime sqdanue u ycmaiosume nocned08ameipHOCHb.

PaCTIONIOKHTE CIIEyIOHe 3IEMEHTBI B TIOPSIIKE BO3pACTAHUA IEKTPOOTPHIATEILHOCTH
1. Li

2.Ba

3. P

4.Cl

Ortser: 2134

3apanue 12.
IIpoyumaiime sqdanue u ycmarnosume nocned08amelibHoCMb.
PaCIIOJIOKHTE CIIETYIOIIHe KICJIOTHBIE OCTATKI B TOPAMKE BO3pacTaHUA OKMCITUTENTBHOM

161

2. ClO«4

3. ClO3”

4, ClO0y
Otsert: 1432

3apanue 13.

IIpouumatiime sadaHue U yCmanosume nocnedosamenbHocmbo.
PACIIONOYKATE HAYUHBIS OTKPBITHS B XPOHOJIOTYECKOM TIOpSTKE

1. Co3pmanue raJbBAHNIECKHX 37IeMEHTOB

9. 3aKOH COXpaHeHUs SHEPTHH

3. OTKphITHE BOJIOPOJIA

4. MeTo/p! A7IepHOTO pacnala

OtseT: 3124

3amanue 14.
[Ipouumatime sadanue u ycmaHosune nocned08amenbHoCMb.
PaclIONOKATE DIEMEHTEl MO MEPe yBe/MuCHMS BAICHTHBIX 3eKTPOHOB HA BHEIIHEM

37EKTPOHHOM CIJIO€

1. 5%
3 g8
3. S*%;
4,80

‘Otsert: 2431

3ananue 15.
Ipouumatime 3a0aHue U ycmarHosume nocnedosamenpHoCMo.
[Tpu MOMEUICHHH coeIMHEHNA XpOMa B KHCIYIO CPEay pacTBoOp nproGpen OPaHKeBYIo

OKpacKy. 3aTeM NpH HEHTpasaiiin pacTBOpa U IPOBEACHUH CleyrOMeH PeaKiiy IOy I
seleHplil  ocamok. IIpHiuBaHAEM [eNoud PacTBOPHUIM OCAJIOK H [ONyqHIH yCTONIMBBIH
W3yMpy/AHBLH PacTBOP- Y KaKiTe COCTUHCHHS XPOMa B IOPHKE YIIOMUHAHHUA.

12




1. Cr(OH)3

2. CrO4>;

3. CnO7;

4. [Cr(OH)6]>"
Otser: 2314

SATAHMA OTKPHITOI'O TUITA

3ananue 16.
IIpowumatime 3a0anue u daiime 0HOCHOBAHHbLU OMEEM
Kax u3meHuTCS SHTPOIHMS B PEAKIMH.
No(r) + 3Hao(r) < 2NH;(r)
Jlaiite oOBsiCHEHHE BalleMy —OTBCTY. Byger M JaHHBIH [POLECC poTeKarh
CaMOTIPOM3BOIBHO?

Otser: B janHOl peakiuy SHTPONUs CHCTEMEL yGBIBAeT, T.K. KOJIMYECTBO MOMCKYI rasa
ymenbluaercs. [Ipou3BonbLHOE [pOTEKAHUE NPOLECCa CTATHCTHIECKH HE BEPOSTHO.

3apauue 17.

Ipouumatime 3a0anue U daiime 060CHOBAHHbLI OMEEN.

ViaxuTe, y KaKoro u3 XHMHYCCKHX snementos: Li, Fe, Mg, Na, Haubolee BBIPAKCHBI
meTamaueckue ceoiicTa? Ha OCHOBC Kakix XapaKTEPHCTUK JIEMEHTa MOXKHO IPEATONIOKHUTE
MeTaJuIHYecKue CBoicTBa?

Oteer: Na. Ha Merammmueckue CBOMCTBA YKa3bIBAIOT OOJBINOH pajuyC aroMa, HH3KHE
3IIEKTPOOTPULATENEHOCTD ¥ SHEPIHi HOHH3AIMH.

3amanue 18.

Ipouumaiime 3a0anue u daiime 06OCHOBAHHLU OMEEM.

Onpepenure, YBEIMUUTCA JIH konuyecTBo (pTOpHOa asoTa (III) mpu MOBBIICHAK
JABJICHHS B CHCTEME:

6HF (r) + N2 (r) O2NF3 (r) + 3H2 (1) - Q

Orser: B 06paTiMOM MPOLECce MOBBITICHIC JaBJIEHMs CMeI@eT PaBHOBECHE B CTOPOHY
HAMMEHBIIETO KOMMUECTBA Ta3000pasHbiX BEIIECTE. B famHOM ciydae NpH NOBBIICHUH
JaBJIeHHS KOMMYeCTBO (PTopH/a asora YMEHBIIHUTCS.

3apanue 19.

IIpouumatime 3a0anue u daiime 060CHOBAHHbLL OMEEM.

Kakyio Maccy THIPOKCHIA Kalud Hato pactsoputh B 300 M1 BOZPL, yT00BI TIONYYHUTh
15%-ms1it pactBop? Kakoe COOTHOMICHHE BBIp)XAeT yKazaHHas KOHILIEHTpaIus?

OtseT: B mporieHTax INpHHATO YKa3bIBATh MACCOBYIO JIOJIO, BEIPAKAIOIIYIO COOTHOLIEHHE
MEXJy MAccoif PAacTBOPEHHOTO BeIeCTBa H maccolt pacteopa. COCTaBHB yPaBHCHME ITOTO
COOTHOLIEHHUS!, TIONTYYNM HEOOXOIUMYIO Maccy rugpokcuya - 52,9 T.

3anaunne 20.

IIpouumatime mexcm u daiime paseepHymbulil 060CHOBAHHbLU OMEEM

Kak B IPOMBILUIEHHOCTH IOMy4aroT AKTEBHBIE METALIEL TEpBOil rpynmbl?  HeM
060CHOBAHO KCIIONB30BAHNE BHIOPAHHOTO meTozna?

Otger: 1llenounple METalIbl B IPOMBIIIICHHOCTH TIOIYHaloT METOIIOM 3NIEKTPOJIH32
pacILIaBOB COJEH. JlaHHBIH METO MCIONE3YIOT, T.K. H3 PacTBOPOB MPAKTHIECKU HEBO3MOXKHO
TOJyIHTH IPOCTHIE BEIECTBA JNEMEHTOR HepBOH IPYIIEBL

13




OIIK-6 CrocobeH HCIIONB30BaTh B npo@eccnonanbﬁoﬁ JeATENLHOCTH OCHOBHDIC 3aKOHBI
UBMKM, XHMUH, HAYK O Jenyie U GUONOTHH, IPAMCHATE METOJBI MaTeMaTHIecKoro aHanusa 4
MOJIETAPOBAHIS, TEOPETHICCKIX 1 HKCIEepMEHTaIbHBIX ycCleoBaHuAM, nprobpeTath HOBBIC
MAaTeMaTHIECKUE 1 ecTeCTBCHHOHAYUHBIE 3HAHUA, HCIIONB3YsL COBPEMECHHBIC 06pasoBaTeNbHbIC 1
yH(OPMAIHOHHBIC TEXHOIOTHH

OT1K-6.1 Vcnonp3yer B HpO(beCCHOHaJII:HOﬁ JeATeNHHOCTH OCHOBHBIC 3aKOHB! QU3UKH, XUMHH,
Hayk 0 3eMJIC 1 OHONOTHH

OI1K-6.2 TTpumensieT METOBI MATEMATHYECKOTO aHaIu3a 1 MOJETMpOBaHU, TEOPeTHUCCKUX H
AKCIIEPUMEHTATBHBIX pcciieoBaHuil

OIIK-6.3 cnocobeH npuobpeTaTh HOBBIC MaTeMaTHUeCKUue H ecTecTBEHHOHAYUHbIC 3HAHU,
HCIIONB3Ys COBPEMEHHBIC o6pazoBaTeNbHbIC A uHpOpMAIOHHbIC TEXHOJIOTHH

3AJJAHMA 3AKPBITOTO THIIA

3aganus KOMOUHHPOBAHHOTO THIIA ¢ BEIOOPOM OXHOTO BepHOro 0TBETA U3 IpeIoKeHHBIX
BAPHAHTOB

OIIK-6.1 Vcnonp3yeT B IlpO(beCCHOHaHBHOﬁ JIeSTeNbHOCTA OCHOBHBIC 3aKOHB! QU3UKH, XUMUH,
HayK 0 3eMIIe 1 OHOJIOTHH

Japanue 21.
[Ipouumaiime sadanue u golbepume npagunbHblll Omeen.
Kaxas u3 conei sBJIACTCA KUCIOf cONBIo?

1) [Fe(OH)2]2C03 2) Fe(HCO3)3

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

3aruumTe dpy, NOA KOTOpO# yKa3aH BEpHEIIl OTBET
OtseT: 2

Japanue 22.

IIpouumatime sadanue u gvibepume npaguilbhbvlii Omeem.
CKOJNBKO TPAMMOB PAacTBOPEHHOTO BelecTBa COJACPKHUTCA B 50T pacTBOpa € MaccoBOH
noneit (B-Ba) = 10%?

1) 10r 2) 20r

3) 5r 4) 40r

Ramumute TAdpy, Mo KOTOpO# yKasaH BepHBIH OTBET
Orsert: 1

3aganue 23.

pouumatime 3a0anue u gvlbepume npaguibHbLi omeem.
CKOJbKO HOHOB 00pa3yeTcs pH JICCOLAALIME MOJIEKYIbI (NH4)2504?

12 3)9

33 4)4

3anumuTe LEQPY, IO KOTOPOH yKasaH BEPHBIN OTBET
OrseT: 3

3aganus KOMOUHHPOBAHHOIO TUNA ¢ BEIOOPOM HECKOJIBKHX BepHBIX 0TBETOB U3
TpeLUI0KEHHBIX BAPHAHTOB |

3apanue 24.
Ipouumaiime 300GHUE, gvifiepume npasuilbHbie OMEemol.
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KaxuM U3 cIeAyOIHX JIeMEHTOB MOy T COOTBETCTBOBATH HOHBI C 3apsanoM 27

Hta 20

3) Fe 4) Sn

SanmmuuTe WAQPEL, O KOTOPBIMHA YKa3aHbl BEPHEIC OTBETBHI
Oteer: 134

3ananue 25.

Ipouumatime 3a0anue, guibepume NPagUNbHbLE OMGEMUL.
Kakyie 13 CIEAYIOIIIX EKTPOIIATOB SBJIAI0TCA cnabpmvu?
1) H2S03 2) NaCl

3) AI(NO3)3 4) H3PO4

3anuimurTe I.II/I(bpr, 101 KOTOPBIMH yKa3aHbl BEpPHBIC OTBETHL

Otger: 14

OI1K-6.2 TlpumeHseT METOMBL MATEMATHIECKOTO aHaM3a U MOJEIMPOBAHIAL, TEOPETHYECKHX H

BKCHepHMeHTaJ'IBHbIX HCCJIGJIOBaHHﬁ

3apanus 3aKpPBITOTO THIIA HA }'CTaHOBJIEHlfle COOTBETCTBHA

Jananue 26.
IIpouumaime sadanue U yCmanogume coomeemcmeue.

VYeTaHOBHUTE COOTBETCTBHE MEXKIY BEIECTBOM U THIIOM €ro ruponusa

BemecTBo Tun ruapoausa 4\
A X1opyu KaJbLHsL 1 He unet

b docdar anmoMUHAL & [To KaTHOHY

B Bpomu HaTpHA 3 Tlo aHHOHY

L Cynp(ut TaTHA 4 [To xaTHOHY ¥ aHUOHY

BanuiuTe B TabJIUIly BEIOpaHHBIE 1 hPEI [0l COOTBETCTBYIOIIUMH OyKBaMH.

A B B ‘ T 4\
|

Oteet: A2B4B11'3

3ananue 27.
Ipouumatime 3a0anue U ycmanosume coomeemcmeaue.
VYeTaHOBHTE COOTBETCTBUE MEXLY coeJIMHEHNEM H KJIacco

M, K KOTOpOMY OHO OTHOCHTCA

CoequHeHHE Knace

\ A | FeCls \ 1

KomrekcHas collb




(CMelagHas collb

oeon [*
e N
MgLiPO4 CpenHssi COIb

3amuupTe B TAGIMILY BBIOPAHHBIC 1 pbl OA COOTBETCTBYIOIMMH OyKBAMHL.

Otger: A4B2B6I'3

3ananue 28.
Hpoqumaﬁme sa0aHnue U yCmaHosume coomeemcmeue.
YcTaHOBUTE COOTBETCTBHC MEKTy COeIMHEHHEM 1 ero reoMeTpHeH

i e

TpeyronpHas

3 TpuroxanbHas nupamMuza

4 Terpaap

3amumuTe B TAGIHAILY BHIOPAHHBIC 1 pel O COOTBETCTBYIONIMH OYKBAMH.

Oteet: A2B1B5T'1

Jananue 29.
Tpowumaiime 3a0anue u yemanogume coomeemcmeue.
VCTAaHOBHWTE COOTBETCTBHE MEXKIY TepMO/IMHAMUYECKOH XapaKTepUCTHKOA H CBOMCTBOM

CUCTEMBI

TepmoguHaMuiecKas XapaKTepUCTHKA CBoiicTBO CHCTEMBI
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A BHyTpeHHsAI SHEPIUi 1 PaboTa CHCTEMEL j
b DHTANIBITHA p. Mepa HeyHopsAI04CHHOCTH CHCTEME]
B DHTpONUA 3 Mepa TerioBoro speKra CHCTEMbL
iy Sueprus ['uboca 4 Kunetnueckas ¥ IOTEHIMAIBHA
JHEPrHs CUCTEMBI
5 CpobGoiHas HEPrus CHCTEMBI
L
3amuuTe B TAGIMILY BHIGPAHHBIE P! M0 COOTBETCTBYIOLIAMH OYKBaMH.
A b B r
OteeT: A4B3B2T'5
3apanne 30.
Ipouumaiime 3a0anue U yCManosume coomeemcmeue.
YoTAaHOBMTE COOTBETCTBME MEXKIy HOHOM H KageCTBEHHBIM pPEaKkTHBOM Uil CTO
oOHapyKEHUL
mon PeakTHB
A NO53 1 Ba
b PO+ 2 Na
B 5" 3 HaS04
T |CrO& 4 Ag
5 Pb
- ]

3anumuTe B Ta0uIly BEIOpaHHBIE 1dPBI [I0]] COOTBETCTBYFOIIMMA OyKxBaMH.

B B T W

|

Oreet: A3B4B3I']
3agaHudA 3aKPBITOr0 THIIA HA ycTaHOBJIEHHE ocJ1e10BaTEeILHOCTH

3apanue 31.
Ipouumaiime 3a0anue u yemanosume nocned06amenbHoCb.
PacIIONOKUTE CIIETYIONIHE JNEMEHTEL B HOPAAKE BO3PACTAHMUS HIEKTPOOTPHLATEILHOCTH
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oF¥

4.Cs
Otset: 4213

3apanne 32.

[Ipouumatime 3a0anue u ycmanosume nocne008amelbHOCMb.

PACIIONOXKHTE CIIEAYIONHUE KHCIOTHBIC OCTATKH B MOP/KE yOBIBAHMS CUIIBI KHCJIOT.
1.Cr

2. ClO«

3. ClOy

4., C107

Orser: 1234

OIK-6.3 cmocoben mproOpeTaTh HOBBIC MareMaTHuecKie M eCTECTBEHHOHAY'UHBIC
HaHMS, HCTIONB3Ys COBPEMEHHBIE 00pa30BaTE/IbHBIC I HHGOpPMAIMOHHEIE TEXHOJIOTHH

3apanue 33.

Ipouumaiime 3a0anue u ycmanosume nocne008amelbHOCHb.

PacIIONOKHTE XAPAKTEPUCTHKH 3JIEKTPOHOB B aTOME B TIOpSIKE COCTABIICHIL ormcaTeNbHON
MOZIEIH

1. Ciux

2. DHeprus

3. Opburanb

4, YpoBeHb

5. MarHuTHBIA MOMEHT

Otser: 43512

3ananue 34.

Ipouumaiime 3a0anue u ycmanosume nocne0o8ameibHoOCb.

PAaCIIONIOKHTE CTAJIHK [ETePOTEHHOTO KaTalnsd B XPOHOJIOTHYECKOM TIOPSZIKE

1. ®usudeckas ancopOLys pearnpyomx MOJICKyJI Ha AKTHBHBIX IIEHTpax MOBEPXHOCTH
KaTaIN3aTopa | 3aTeM HX XeMOCOpOLHS;

2. IlecopGuust IPOJLYKTOB C IOBEPXHOCTH KaTani3aTopa;

3. Muddysns pearupyiomux BEmECTs K JI0BEPXHOCTH TBEP/IOTO BEIIECTBA;

4. XyMudeckas peakiys MeX/y pearvpyromnMu MOJIEKYJIaMH;

5. JTnchdysust Ipo/IyKTa ¢ MOBEPXHOCTH KaTaau3aTopa B OOIIMH MTOTOK.

Otser: 31425

Zapanne 35.

IIpouumaiime 3adanue u ycmanosume nocne008amelbHoCmb.

[Ipy MOMEIIEHAH COCTIHHCHUA Maprasiia B PEaKiHIo IOy IHIIH yepHBIH OCaIoK. 3areM
NpU NPOJOIDKEHHH peakid B cpefie TOJIYYHIM OCaNoK Tenecuoro 1gera. JloGaBjieHHEM
CHJIBHOTO OKHCIIHMTENs IEepeBed STOT ocamoK Hazalg K YepHOMY LBETY. [Ipu [IKMTENEHOM
KOHTAKTE C BO3JyXOM BEPHYJIHCH K H3HAYAJILHOMY COSTUHEHHIO. ViaKuTe He0OX0AUMYIO Cpely
JUIsL IPOBEICHHS peaxIHi.

1. Kucnas

2. Henounas

3. HeiliTpanbpHas

Ortger: 3121
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3AJAHUS OTKPBITOI'O THIIA

3amanue 36.

Ipouumaiime 3a0anue u atime 000CHOBAHHbIIL OMGEN

Kak paccyuTarbk OTHOIICHHC KOHIIEHTpaluit cnaboil KMCIOTH H eé coma (Ca:iCs) B
GydepHOM pacTBOpE, €CIH pH = 1,74 u pKa = 3,747 [IpuBeMTe MOJTYYEHHOE COOTHOMICHHE.

Orger: O61mas opMyIa Ui BHMHCICHUs KHCIOTHOCTH 6ydepHOro pacTBopa pH = pKa
+ 1g[Ca:Cs]. YuursBas, 4TO pasHuLa mexxny pH = pKa cocTaBiseT 2, MOYKHO IIPEJIIOIOKHTE
coorHomenue korrentpamuit 100:1.

Jananue 37.

Ipouumatime 3a0anue u Oaiime 060CHOBAHNBLI OMEEm.

[IpeanonoXKuTe, BO CKOIBKO pa3 yBETMIUTCA CKOPOCTH TIPOM3BOJIBHOM peaKiyi, eCin
nopsicuth Temmeparypy ot 10°C mo 50°C. Kakoe IIPaBMJIO [O3BOJISET ONPENIeNHUTh 3aBUCUMOCTR
CKOPOCTH PE€aKI[u{ OT Temmeparypbl? UTO MO3BOJIMT TOYHO ONMPEACIHTE MHTEpBal yBeITHYCHHU
cKopocTH?

Orgert: [Ipaswio Bant Todda onpenenset, 1o IIpH TIOBBLILICHHUM TEMIEPATyphl HA 10°C
CKOpOCTH peaKluyi BO3pacTaeT B 2-4 pasa. W3 3TOTO MOXEM MpPEATOJIONKHUTE, 4yTO B JAHHBIX
YCTOBUSIX MOXKEM OXKHJATE YBEIMHCHIC ckopoct B 8-16 pas. bonee TOUHO OIIpe/ICIUTh
MHTEPBAJ IIOMOXET TeMIepaTypHbli Ko3hhuIHeHT Bant T'odda.

3ananue 38.

Ipouumaiime 3a0anue u daiime 060CHOBAHHbBLU OMBEN.

3a CcyeT uero OCYIIECTBIAETCS KOBAJICHTHAA cps3p? KaxkuMmu XapakTepHUCTHKaMH €C
MOXHO OIIMCATh?

Otser: KopanenTHas cBsi3b 00pasyercs NPy NEPEKPHITIHH 3IEKTPOHHBIX 00/IaKoB aTOMOB
TakuM 06pa3oM, 4ToOBI 00pasoBanach obmmas opburans. Takyio CBA3b MOXKHO OIHUCATE. JUTHHOHH,
KPaTHOCTEIO, TIOJIIPHOCTHIO.

3ananue 39.

Ipowumaiime 3a0anue u Oatime 060CHOBAHHBLI OMBEM.

Kax MOXHO TIONTBEPIUT, HaIM4MEe HUTpara CBUHIA B pactBope? Kaxoe NpaBuio
WIUTIOCTPHPYET mojo0Has peaxuusa?

Orser: T.K. HUTpAT CBUHIIA PACTBOPHMAs COJb, MONKHO IPOBECTH PEAKIIHIO poHooOMeHa
JUTS TONydeHHUs] XapaKTEPHOTO XENITOro 0caka = poua cBUHIA. Takas peaKi(us HimoCTpUpyeT
npaBuio bepToie.

3ananne 40.

Ipouumaiime mexcm u Oatime paseepHymolii 0060CHOBAHHbIU OMEem

Kakum METOIOM MOXKHO OTPEJISNUTh COACPIKAHHEe MBIIIbAKA B obpasue? Ha xaxoM
JqBJIEHHUM OCHOBAH 3TOT METOA?

Otser: MBIIBIK MOXHO KaYeCTBCHHO ONPEICIATDH npoboii Mapa. JlaHHBIA METOZ
OCHOBAH HA BOCCTAHOBIECHUH MBIIIBSKA B KHCJIOH CPENIE 10 apCHHA, KOTOPBIH [PH NPOIyCKaHHA
yepe3 HArPETyEO TPYOKy pasnaraetcs ¢ 0Gpa3oBaHKEM XapaKTepHOTO HAJETa.

3.2. TunoBbie 321aHUS IS NPOMEeKYTOUHOM aTTecTAllHH

3.2.1. Bonmpocel K 3K3aMeHy

®opmupyemasi KOMIETECHIHS:
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OIIK-2 CnocobeH NpUMEHATH NPHHIMIIEI CprKTypHO-(byHKuHOHaJILHOI?I opraHu3aIuy,
HCIIONB30BATh (PU3MOJIOTHUECKHE, ITUTOTIOrHICCKHE, GuoXuMHMYecKHe, OHOoPU3NISCKHE METO/IBI
AHATE3a JUIA OLEHKHM ¥ KOPPEKIHH COCTOSHMSA JKABBIX 06BEKTOB M MOHHTOPHHIA CPEMbl HX
o0HUTAHHUS;

OIIK-2.1 mpuMeHSeT IPHHIHKIIEL CcTpyKTypHO-(YHKIIMOHAIBHON ~ OpraHu3atiu s
y3ydeHus GUOTOrMYECKHX OOBEKTOB 1 OLCHKH COCTOSIHMS )KUBBIX CHCTEM

OIlK-2.2 HCIIONB3YET (pHU3HONOTHYECKHE, LIUTOJIOTHYECKHE, GHOXUMHYECKHE,
Grodu3MIECKHEe METOMBI aHammsa U MOHHTOPHHTA U KOPPEKIHMH Cpelbl obuTaHus JKHBBIX
00BEKTOB

OIIK-6 CrocoOeH HMCIONB30Barhk B npoeCcCHOHANBHON JEATEIBHOCTH OCHOBHBIE 3aKOHBI
hu3UKH, XMMHH, HAyK O Bemyie ¥ OMOJOTHH, IPHMEHATE METOBI MaTeMaTHUeCKOro aHaims3a M
MOJICTTHPOBAHHS, TEOPETHIECKUX U HKCIIEPHMEHTAIBHBIX yccenoBanmii, npuobpeTarb HOBBIC
MATEMATHUECKHE 1 €CTECTBEHHOHAYHBIEe 3HAHMS, HCTIONB3Y cOBpeMeHHBIE 00pa3oBaTeNbHEIC 1
nHGOPMALIOHHEIE TEXHOJIOTHH;

OITK-6.1 Vicmons3yer B NpOdeccHOHATBHON JeATEIRHOCTH OCHOBHBIE 32KOHBI (PU3MKH,
XMMHMH, HAyK 0 3eMiie U OHOJOTUH

OIIK-6.2 TlpumeHsieT  METOMIBI MATEMATHUECKOTO ~ AHANH3a W MOJEIHPOBAHMI,
TEOPETUUYECKUX M IKCIIEPUMEHTAIIBHBIX HccleIOBaHuA

OIMK-6.3 criocober IpuoGpeTaTh HOBBIE MAaTCMATHHIECKIC 1 eCTeCcTBEHHOHAYUHbIC 3HAHHUA,
MCTIONB3Ys COBPEMEHHBIE 00pa30BaATENBHBIC 1 MHPOPMAILIHOHHBIE TEXHOJIOTH

Bonpock! K 3K3aMeHY 110 pa3jieiam 1-7:
1. DKBHBAJECHT. DKBHBAJICHTHAs Macca. KBUBAJIEHTHEIA 00BEM (IIPUBECTH HpuMepsl). 3aK0H
HKBHBaJICHTOB.
2. TIpuMepbl pacuéTa SKBUBANICHTA JICMEHTA, OKCHJIa, OCHOBAHUSI, KUCIIOTEI, COJIH,
OKMCJIUTENS, BOCCTAHOBUTCIIS.
3. OCHOBHBIE TEPMOMHAMIUECKHE XapaKTePHCTAKH. 1-i1, 2-# 1 3-¥ 3aKOHBI XMMHYECKOH
TEPMOIMHAMHKH.
4. Dueprust ['u66ca. HanpaBneHHOCTH TIPOTEKAHMS CaMOIIPOU3BOTIBHEIX XUMHYIECKAX
TIPOIIECCOB.
5. TepMoXUMIIECKHH 3aKoH 'ecca. TerioBoii 3 deKT peaKiiH.
6. CKOpOCTH XUMHYIECKOH PEAKIIHH. 3aKoH JICHCTBHS Mace (KMHETHYECKHi).
7. 3aBECHMOCTH CKOPOCTH XHMHYECKOH PeaKiii OT Temieparypsl. TemmeparypHbIi
ko3 duImeHT. 3aKoH Baut-Todda. Teopus aKTHBALH.
8. Senenue karanusa. Karanusarophl, IPHHIIKIL neiicTBust. TeopHst MEPEXOTHOTO COCTOAHMS 1
06pa30BaHKs AKTHBAPOBAHHBIX KOMILIEKCOR. Buoxaranu3aropsl.
9. XuMI4YeCKOe paBHOBECHE € TOUKH 3pCHHUA TepMosmHaMuky. KoHcTanTa paBHOBECHA.
10. CMelneHre XHMIUECKOr0 paBHOBECHSL. Tpuniun Jle [larense.
11. ArperarHble COCTOSHU. PacrBopsr: [Tonstrue, Teopust. PacTBOPE! HACHIIICHHBIC, HEHACHIIEHHBIC,
[EpEChIIICHHBIE.
12. Crioco6s1 BRIPaKEHHNS KOHIIEHTPalii pacTBOPOB.
13. Ocmoc. 3axon Bant-T'odda. Ponb ocmoca B GUOJIOTHYECKUX ABJICHHAX.
14. JaBieHye [1apa pacTBOPUTEIIs Hajl PACTBOPOM. 3axoH Payms.
15. Kunenue u 3aMep3aHie pacTBOPOB.
16. OTK/IOHEHME IOBEIEHHS PACTBOPOB ANEKTPOIUTOB OT HEDJIEKTPOJIUTOB. N30TOHHYECKUH
K03 QUIHEHT.
17. Ciabbie 3mekTponThl. CTeneHb JUCCOUAIH. KoncranTa JUCCOLUAAITHH.
18. 3aBHCHMOCTD CTETICHH IACCOLMAIIH CIIA00TO BIEKTPOJIATa OT KOHIIEHTPALH PacTBOPa. 3aKOoH
pasbasnenus OCTBAIL/IA.
19. PapHOBECHE B PACTBOPaX CJIA0BIX IEKTPOTHTOB. BrusiHiE OTHOMMEHHOTO H
CBSI3BIBAIOILETO HOHOB.
20. AM{QOTepHEIe THIPOKCHIBI € TOUKH 3pEHIs TEOPHH MEKTPONUTAUECKOH THCCONUATIH.
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1. CHILHBIE EKTPOIUTEL. AKTHBHASA KOHICHTPALHA. MoHHas CHJIa pacTBOpa.

22. ucconuarys BOAbL HoHHOE ITPON3BEICHHE BO/IBL BonopoHblii roKasaTeib pH.

23. Tuaponu3 conei. Poib B KUBOM OpraHu3Me.

24. CoBpeMeHHas MOJIENb COCTOSHHA ynexTpoHa B arome. KBaHTOBBIC THCIA. [Tpuniun
[Taynn.

25. Pacmpe/ie/icHUE IEKTPOHOB B aTOME. I[TpaBmio XyHAa.

26. TlepromMyeCKUii 3aKOH ¢ TOUKH 3pCHUA cTpoeHust aroma. [TpuanHe! NEPUOAUIHOCTH.
27. s, p, d, f -3MeMeHTHI, IOJIOXKCHUE B IEPHOMYECKOH CHCTEME. OcCHOBHBIE XMMHUYECKHE
cBOlCTBA.

28. TIpupoyia XUMHIECKOH CBA3H. MeToj1 BaJICHTHBIX CBA3CH.

9. OGMeHHBIH 1 TOHOPHO-AKIENTOPHBIA MEXAHH3MET obpa3oBaHus KOBAJIEHTHOM CBA3H.
3(0). KopajieHTHas CBs13b. E€ pasHOBH/IHOCTH 1 CBOMCTBA.

31. BaJleHTHOCTH ATOMOB B CTAIIHOHAPHOM B030YHKIEHHOM COCTOAHMAX. KparHocTh CBS3H.
CurMa-cBsi3b U MA-CBA3b.

32. Tubpuam3arus aTOMHBIX op6uraneif. [IpEMepEL. [IpocTpaHCTBEHHASA KoH(pUryparms
MOJIEKYII C Sp, sp?, sp® -rubpum3anuei (mpuMepEL).

33. Mounas cBs3b. HenanpasJIeHHOCTD U HeHACHIIAEMOCTh HOHHOI cBs3). CBOMCTBA BCIIECTB c
HOHHBIM THUIIOM CBSI3H.

34, Buasl MEXMOJIEKYIIAPHOTO B3aMOJEHCTBHS.

35. BonopoHas CBs3b, €& OHONOrHIecKas polib.

36. KoMIIeKCHBIe coetuHenusl. Teopust Bepuepa. Posib B XHBOM OpraHu3Me.

37. Tucconuanus KOMIIIEKCHBIX coenuienuii. KoHCTaHTa HECTOMKOCTH KOMIIJIEKCHBIX HOHOB.
38. XuMuuecKas CBA3b B KOMILIEKCHBIX COSIMHEHHAX (mprMeEpEI).

39. OKHCIUTENTBHO-BOCCTAHOBHTCILHBIC PEAKIIH. Bl OKACIMTENBHO-BOCCTaHOBATEILHBIX
peaxiii.

40. Baycueiiimyie OKMCITMTENM 1 BOCCTAHOBHTCIIA. OKHCIUTEIBHO-BOCCTAHOBUTEIbHAA
JIBOMCTBEHHOCTD.

41, CraHfapTHBIE MMEKTPOAHBIE TIOTCHIMAIIBL. HarpaiieHue IIPOTEKaHHA OKMCIHTEIBHO-
BOCCTAHOBHTEJIHHBIX PEAKIIHH.

Tlo paspmeay 8:

1. O61mas XxapakTepuCTHKa IOATPYIITIbI rajoreHoB.

9. Cri0coOHI IOy UeHNs TaoTeHoB. [IpUMCHEHHE.

3. BomopoIHbIe COeIUHEHNS ajlOrCHOB. CgoiicTBa, IPUMEHEHHUE.

4, Xnopnast Boa. Ilomyyenue, CBOMCTBA, MPUMEHEHUE.

5. XyopHas u3BecThb. [lomyyenne, CBOICTBA, IIPHMEHCHHUE.

6. KucIopoIcoTIepIkaIye KHCIIOTE! FajloreHoB. VlaMeHeHHE MX CHIIBI ¥ OKHCITHTEIBHOM
criocobHocTH. COMH KACIOPOICOASPKAIIMX KHCIOT. [IpuMeHEHHE.

7. O61mas XapaKTePUCTHKA MO PYTIIB! KHCIOPOAA.

8. Boza. ®u3uyecKue 1 XUMUICCKUC croiicTBa. Boja KaK pacTBOPUTEIIb. Buonorn4eckas poib
BOJIBL.

9. CepoBOIOPOJ, MOTyUCHHC 1 cpoiicta. CepoBO/IOpO/IHAS KHCIIOTA. 1-51 1 2-s1 KOHCTaHTBI
nucconuaryy. Pons B OKHCIIHTE/IBHO-BOCCTAHOBUTENEHBIX IIPOLIECCAX. CoJ cepoBOIOPOIHOK
KHCJIOTEL.

10. Cepnast xucyora. Postb B OKVICITATETLHO-BOCCTAHOBHTENBHBIX IIPOIECCaX. Counu cepHOA
KuCnoTHL I IpuMeHeHHE.

11. CoeuHEHHUs CEPbI B CTENECHH OKHCTICHIA +4. Poltb B OKHC/UTENBHO-BOCCTAHOBUTE/IbHBIX
Tporeccax (mpumepsl). [IprveHeHHE.

12. O61mast XapaKTepUCTHKA [IOATrPYTIIBI a30Ta.

13. Ammuak. [Torydyenue, XUMAICCKHAC cBOMCTBA, IPHMEHEHHUE.

14. AzoTHas KMCIIOTa. XUMHYECKHE cpoiicTBa. B3aumoyieiicTBre ¢ METAUIAMHU. Hurparsl.
OGHapyKeHHE.
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15. A30THCTas KUCTIOTa U e€ comt. Porb B OKUC/TUTETEHO-BOCCTAHOBUTENBHBIX TPOLIECCAX.
[TpumMeHneHHe.

16. BrojorHyeckas poib a3ota u pocdopa. [IpuMeHEHHE.

17. MBILBSIK ¥ ero coemanerns. OOHapyxeHue. BiusHie Ha JKIBOK OpraHusM. [IpiMeHeHue.
18. O61mast XapaKTepHCTHKA NEMEHTOB IOATPYIIIBL yriepora. BiusHue Ha YKMBOH OpraHu3M.
[IpumeneHue.

19. Kuctopojcozeprkaliye CoeTUHEHns YIIeponid. [{uaHuabL

20. KpeMHHii, CTPOSHHAE aToMa. Baskueiiiuye coeIMHEHNUs, UX CBOMCTBA, OpUMEHEHHE.

21. O61mas XapaKkTeprCTHKa SIEMEHTOB I1I rpymIb! IIaBHON NOATPYIIIIBL. [TpumeHeHne.

22. Bop. Crpoenue aroma, BaIeHTHOCTb. Baxueitme coemuHenus. [IppMeHeHNE.

23 AJTIOMMHHIL 1 €r0 coeauHeHUs. [[pIMEHEHIe.

24, O61mas XapakTepHCTHKA IIEMEHTOB mraproit oxgrpymmst 11 rpyrmbt. [pimveneHue.

25. YKECTKOCTD BOJIBI M CIIOCOOBI €€ YCTPAHCHHA.

26. 111enmoyHbie METAIIBL MameHeHue ToTeHITana HOHU3aluH. Pornb B OKUCJIATENRHO-
BOCCTAHOBHTENBHBIX Ipoleccax. BayKHEHIIHE COC/IAHCHH, GroIorHYecKast poib, IIPUMEHEHUE.
27. Xpom. Ctpoenue aroma. BO3MOXHBIC CTETICHH oxucieHus. KHCIIOTHO-OCHOBHBIE CBOHCTBA.
[IprMeHEHHE.

18, OKUCIIATEIBHO-BOCCTAHOBUTENbHbIE CBOHCTBA COeIMHEHHH XpoMa C PasIMIHOM CTENICHBIO
OKHCJICHHUSL.

29. AM(OTEPHOCTh M'MIPOKCATIA XPOMA (IIT). XpOMHTEI, KX BOCCTAHOBHTEIILHBIC CBOICTBA.

30. XpomoBast i JUXPOMOBAst KHCJIOTBL, HX COMH, POJ B OKHCIHTEIBHO-BOCCTAHOBUTENBHBIX
peaKIusX.

31. Mapragen. CTpoeHHE aTOMa. Bo3MOXKHbIE CTeIIeHH OKUCTeHHs. KiCIoTHO-0CHOBHBIC
CBOMCTBA.

32, OKHC/HUTENEHO-BOCCTAHOBUTEBHBIC CBOMCTBA cOe/MHEHNII MapraHIia B 3aBHCHMOCTH OT
CTENEHH OKHCIICHUS.

33. TloBe/IeHHE NIEPMAHTAHATA KIS B PasTHHBIX Cpe/iax (mpumepsr). TIpumenenne.

34. O6mmas XapakTepuCTHKa TPHABI KETIE3a. Ponb B JKHBOM OpraHHU3Me.

35. Yene30, CTPOEHHE aTOMa, CTCIEHA OKHCIICHIS. V3MeHeHye CBOMCTB COCIMHEHNH C
A3MEHEHHEM CTEIICHH OKMCIICHH keresa. Poib B KHBOM opranusme. [IpumeneHue.

4. METOIMTYECKUE MATEPHUAJIBI, ONPEEJISIFOIIME IIPOLENYPBI
OLIEHUBAHUS 3HAHMI, YMEHAN 1 HABBIKOB
M OIIBITA NEATEJBLHOCTH, XAPAKTEPU3YIOIUX ITAIIbI
®OPMUPOBAHUS KOMIIETEHLIAA

Kpurepuu ollcHHBAHNUA 3HAHUHU 00OYyUJaIOIHUXCs IIPH OpPOBENCHHUH KOJJIOKBHYMA.

e OTMETKA «OTJIMYHO» - OOYyJAIOIUHACH HCTKO BHIpAXKAeT CBOIO TOUKY 3peHHA IO
paccMaTpHBaeMbIM BOIPOCaM, IPHUBO/LS COOTBETCTBYIOLIHE TPUMEPBL

o OTMETKA «XOPOI0» - 00yJarOIHHCs IOMyCKaeT OT/IENBHBIE TIOTPELIHOCTH B OTBETE

e OTMeTKAa «yI0BJETBOPUTEJILHO» - obyuaroluiica 00HapyKHUBACT npoGenbl B 3HAHUAX
OCHOBHOTO Y4eGHOTO ¥ HOPMATHBHOTO MaTepHala.

e OTMETKA «HEY/I0BJETBOPUTEJLHO» - obyuaromuiicss OOHApYKUBACT CyIIECTBEHHBIC
npobensl B 3HAHMAX OCHOBHBIX ONOXEHM# JMCLHMIIMHBL, HEyMEHHE C TOMOIIBIO
TIpenoj@aBaTells Moy IUTh IPABUILHOC peleHue KOHKPETHOH IpaKTHYECKOH 3a/1auu.

Kputepuu OlICHHBAHHA 3HAHUM 00yJarOIIHXCA TIPHA OPOBECACHHUHU TECTUPOBAHUIA!

PesynsTarT TECTMPOBAHMS OIEHMBACTCA 110 IPOLICHTHOM IIKaNe OUCHKH. Kaxmomy
ofyuaroleMycs Ipe/IaracTcs KOMILICKT TeCTOBBIX 3alaHuit H3 25 BOIPOCOB!
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o OTMETKA «OTIHIHO» — 25-22 IPABUIIBHBIX OTBETOB.

o OTMeTKA «xopomo» — 21-18 TpaBuIbHbIX OTBETOB.

o OTMETKA «YOBJETBOPUTEILHO» — 17-13 mpaBuIbHBIX OTBETOB.

o OTMETKA «HEyI0BIEeTBOPHTEIbH0» — MCHES 13 npaBMJIBHBIX OTBETOB
Kpurepiy 3HAHUA TPH TIPOBEJICHIH JK3aMCHA.

e OTMETKA «OTJIMYHO» — BHIIONHEHB! BCC BUIBI yueGHO#l paboTEL, TIpe/lyCMOTPEHHBIE
yueOHBIM TIJIAHOM. OGyyarouuiics AeMOHCTPUPYCT COOTBETCTBHE 3HaHMI, yMEHHH, HABBIKOB
TIpUBEICHHBIM B Tabnuiax IoKasaTeisM, OnepupyeT IprOOPETEHHBIMY 3HAHHAMH, YMEHHAMH,
HaBBIKAMM, NPHUMEHAET HUX 44 cuTyarusax OBbIIIEHHOM croxHocTH. [Ipy 3TOM MOTYT OBITh
ZOMYIIEHbl HETOYHOCTH, 3arpyIHEHHs TPH AHATHTHUECKUX OIEpaliix, MepeHoce 3HAHUH H
yMeHHii Ha HOBbIE, HECTAHAPTHEIC CUTYyaIMH. —

o OTMETKA «XOpOIIO» — BBINOJHEHBI BCE BHIBI yueGHO# paboThL IpenyCcMOTPEHHEIE
y4eGHBIM TIIaHOM. O6yuaroluiics NeMOHCTPHPYCT COOTBETCTBUE 3HAHMIi, YMECHHH, HABBIKOB
[pUBEIEHHBIM B Tabmiuax [1OKA3aTeNAM, ONEpHpYeT MproGPeTeHHEIMHU 3HAHUSAMH, YMEHHAMH,
HABBIKAMH, TPUMEHSET MX B CTaHIAPTHBIX curyanusx. Ilpu 3TOM MOIYT OBITH JIOTLYIIEHBI
He3HaYUTeNbHBE OIIMOKH, HETOYHOCTH, 3arpyfHEHHs IpH AHAJIMTHYECKHUX OTMepaIusix,
TepeHoce 3HaHWH 1 ymeHuil Ha HOBBIC, HecTaHJapTHEIE CUTYaIlHH.

e OTMETKA «YIOBJIETBOPHTEJLHO» — HE BLITIOJHEH OfMH WM Oosiee BHOB y4eOHOH
paboThl, MpeyCMOTPEHHbIX y4eOHBIM TIIAHOM. O6yuaromuiicss 1eMOHCTPUPYET HEIOJIHOE
COOTBETCTBUE 3HAHMMI, yMEHHH, HABBIKOB [IpHBEfeHHBIM B TAOIHMIAX [IOKA3aTelsaM, JOIIyCKatoTCA
3HAYMATENbHEIE OLIHOKH, MPOABIACTCA qaCTHYHOE OTCYTCTBHE 3HAHHH, yMeHHH, HaBBIKOB IO
psLy TOKa3areneH, 06ydaromuiics HCIBITBIBACT HAUKTE/HHBIC 3aTPy/HEHHS IIPH OTEPHPOBAHIH
JHAHMSIMHA M YMEHMSMHU TIPH BX MEPEHOCE Ha HOBBIE CUTYaIlH. —

e OTMETKA «HEYI0BJETBOPUTEILHO» — HO BBINIOJIHEHB! BHJB  yueOHOH paboTHL,
TIpelyCMOTPEHHBIE yueOHBIM  ILIAHOM. JIEMOHCTPHUPYET HETOJIHOC COOTBETCTBHE 3HAHMI,
yMeHUH, HABBIKOB MPHUBE/ICHHEM B TaGuMIax mokasaresei, IOIMyCKAOTCHA 3HAYUTENBHBIC
OIIMOKH, TIPOSIBIAETCS OTCYTCTBHC 3HAHHI, YMEHUM, HaBBIKOB 110 GompIIEMY Py ToKasarelnei,
o6yuaronuicss MCTIBITHIBACT JHAUUTEIbHBIE 3aTPyqHEHHUS IPH ONepUpOBAaHHMY 3HAHMAMU U
yMEHHMSIMH [PH HX MEPEHOCE Ha HOBBIE CUTYyalluH.

5. JOCTYIIHOCTb 1 KAYECTBO OBPA3OBAHUS IJ1 i1l C OB3

TIpu HeoBXOMMOCTH HHBAIUIAM 1 JIHIAM C OrpanIYeHHEIMA BO3MOKHOCTAME 3/10POBbA
[IpEIOCTABIISETCS JOTOTHHTEIBHOE BPEMA 1A [IOJIFOTOBKHU OTBETA Ha 3a4eTe.

TIp MpOBETEHMH MPOLEYPEI OLCHUBAIILA pe3yIbTaroB OOyUeHNs HHBAIIOB H JUILL ©
OrpAHMIEHHBIMA BOIMOKHOCTAMI 3/0POBEA MOTYT JCTIOB30BATECS COOCTBEHHBIE TEXHHICCKHE
CpencTBa.

Tpouefypa OLEHUBAHMA DE3YIETATOB 0GyueHNA MHBATHIOB H JAIL C OTPAHMUCHHEIMH
BOSMOKHOCTAME 3IOPOBbS TIO JIMCIHILIMHE NPE/LyCMATPHBACT npefocTaBienue HHGOpMAlkH B
(bopMax, a7ATTHPOBAHHEIX K OTPAHHIEHIAM HX 370POBLS 1 BOCTIpUSTHS HHOPMAIIHH:

_ g meyarHoit GpopMme yBETHICHHBIM mpudToM,
— B hopMe EKTPOHHOTO IOKYMEHTA.

— B iegarTHoi dopme,

— B hopMe HIEKTPOHHOTO JOKYyMEHTA.

Tlnist UL C HAPYIUCHUAMH OTIOPHO- _ B meuaTHoii (hopMe, anmapara:
JIBUraTebHOIO amnapara — B (popMe DMEKTPOHHOTO HOKYMCHTA.

Jlist AL ¢ HAPYLUICHUAMI 3PEHILSL:

JIyist Ll ¢ HApYIICHHAMH CIryXa:

Ilpu NpPOBENEHHH MPOLETYPHI OlIEHUBAHMs PE3YNbTaTOB oGyueHust MHBATHIOB H JIHIL €
OTpAHMYEHHBIMA BO3MOKHOCTAMH 3/JOpOBbsl MO JMCLMILIMHE obecredynBaeT BHINOTHEHHE
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CITEIYIOLIMX JOMONTHATENBHbIX TpeGoBaHUi B 3aBUCUMOCTH OT WH/IABUATYaJIbHBIX 0cOOEHHOCTEH,
oOyJaromuxes:

a) MHCTPYKLMS IO IHOPAIKY [pOBEICHUS MPOLENYPBI OlIEHUBAHUs NPENOCTABIIACTCA B
noctynHoi hopme (YCTHO, B MUCHMEHHOH (hopMe);

6) mocrymHas Gpopma MpefOoCTaBICHN 3amaHyil OLIEHOYHBIX CPEMICTB (B meuarHolt popme,
B meuarHoii (opMe YBEITUICHHBIM mpudroM, B dopme 5IEKTPOHHOTO JIOKYMEHTa, 3alaHni
34U THIBAIOTCS IPETIOfIABATENIEM);

B) focTynHas Gopma MpeIoCTaBICHHA OTBETOB Ha 3ajaHus (IMCEMEHHO Ha Gymare, HabOp
OTBETOB HA KOMIIBIOTEPE, YCTHO).

Tlpu HeoOXOMUMOCTH LA 06y4aroLpXCcs ¢ OrpaHICHHBIMH BO3MOKHOCTSIMU 3/10POBBSL
WHBAJTMIOB TIPOLENypa OLEHHBAHIA pe3yJIbTaroB 00yueHus [0 JUCIHAIIIMHE MOJKET TIPOBOUTECA
B HECKOJILKO 3TaIOB.

TIpoBe/ieHHEe MPOLEAYPbl OUECHUBAHNT pe3ynsTaroB OOyYCHMs HHBANMIOB H JHI] C
OrpaHMYCHHBIME BO3MOXHOCTAMH 370pOBBS JIOMyCKAETCS ¢ UCIOIB30BAHACM JMCTAHITMOHHBIX
oOpazoBaTe/IbHBIX TEXHOJIOTHH.
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AnHoTauus padoyeil nporpaMMbl 10 AHCHHILIHHE
B1.0.9.1 «Heopranu4eckasi XuMHUD)
Vposenb BbicIIero 00pasosanus BAKAJIABPUAT
Hanpasienue NOAroTOBKH 06.03.01 buosorus
IMpoduan 'enernka KUBOTHBIX
dopma 00yqeHusT OUHAL.

Iless OCBOEHHs JAMCHHIUIMHBI:  COCTOMT B NpUOOpETCHMM HABBIKOB  HCIOJIL3OBAHMA
HEOpraHW4ecKOH XHMHH B npoecCHOHANLHOM IeATEIbHOCTH; 06yueHud CTYIEHTOB aHAM3MPOBATH
ycoBHMs XMMMUECKHMX 3aady, BHIOMpaTh METOAbl PEleHds W TPOBOAMTL AHATIH3 MOTy4EHHBIX
pe3yJITATOB; PasBUTHH JIOTHUECKOro MBIIUIEHMS CTYAEHTOB, HYTO Ha TMPaKTHKe TOMOXKET MM
aHANM3HPOBATh TEKYIIYIO CHTYaIluio, NPOrHO3MpOBaTh pasBuTHE NaNbHEMIINX cOOBITHIA U TIPUHHUMATD
npaBWiIbHBlE pelleHus; B (QOPMUPOBAHUH LeNBHOTO HAYYHOrO0 MHPOBO33PEHMS, BKIIOHAIOLIErO
HEOPraHM4ECKyH0 XHMHIO KaK HEOThEMIIEMYIO HacTh KYJBTYpPBI.

MecTo AHCHMIUIHHLI B yueOHOM IIaHe: 51.0.9.1 "Heopranuyeckas xumus" Ocpausaetcs B 1
ceMecTpe.

TpeGopanusi K pe3yJbTaTaM OCBOCHH: JAHCHMILIHHBI: H3yYeHHe [UCLMIUIMHBL JIOJBKHO
c(opMUPOBATH CIIEAYIOIIHE KOMIETCHIMH: OIlK-2, OTIK-6

OIIK-2 CnocobeH MNpPUMEHATH IPHHLMIIEI CprK’I'ypHO-(byHKU,HOHaJIbHOﬁ OpraHu3auuH,
MCTIONB30BaTh (PH3HONOTHYECKHE, IMTOJIOTHHECKHE, GroxuMmuueckue, 6rModU3HUecKHe METO/Bl aHalIh3a
1Sl OLIEHKH ¥ KOPPEKIMH COCTOAHMA JKUBBIX 06BEKTOB M MOHUTOPHHIA CPeJibl MX OOMTaHHS;

OITK-2.1 rnpHUMeHSET MPUHLMIbI CTPyKTYpHO-YHKUMOHANBHON OpraHM3ali JA M3y4YeHHs
GHONOrHYEeCKUX OGBEKTOB M OLIEHKH COCTOSHHS JKMBBIX CHCTEM

OIK-2.2 ucronb3yeT (U3MONIOrHYECKHe, UHTONOIHIECKHE, GuoxuMHuUeckye, OuoduMUeckue
METOJIbI aHATH3A JUTSl MOHUTOPHHTA ¥ KOPPEKIHMH CPE/b OBUTAHUS )KUBBIX OOBEKTOB

OIIK-6 Crioco0GeH HMCI0oNb30BaTh B npothecCHOHATBHOH AeATEIBHOCTH OCHOBHLIC 3aKOHBI QH3UKH,
XMMHH, HayK O 3emyie W OHONOTrHH, NPUMEHATE METO/bI MATEeMaTHYeCcKOro aHajiu3a W MOAEIHPOBaHHA,
TEOPETHUYECKHX M OKCIIEPHMMEHTalbHBIX JCC/IeOBAHMH, MpHOGPETaTh HOBbIE MaTEeMAaTHHECKHC H
ECTECTBEHHOHAYUHBIE 3HAHHMSA, HCTIONb3YsS COBPEMCHHBIC obpasoBaTenbHble M HHOPMALMOHHBIC
TEXHOJIOTHH;

OIIK-6.1 Hcnosb3yeT B npodecCHOHaNBHOMN AEATENbHOCTH OCHOBHBIE 3aKOHBI (DM3MKH, XMMHH,
Hayk 0 3emie ¥ OHOJIOTHH

OI1K-6.2 IIpumeHsieT METO/bl MAaTEMAaTH4ECKOTO AHATM3a W MOJEJIUPOBAHMSA, TEOPETHYCCKHX H
9KCIIEPUMEHTAIBHBIX HCCIIeI0BaHUH

OIlK-6.3 crocoGeH npuobperaTh HOBbIE MATEMAaTHHECKHE H ecTeCTBEHHOHAayUYHbIE 3HaHHA,
HCOJIb3YS COBPEMEHHBIE 00pa30BaTebHBIC U 1H(POPMALIMOHHbIE TEXHOJIOTH

KpaTkoe cojiepKanue THCIHHILIHHBL: CrtpoeHue aToma. IepuouHecKHii 3aKOH H NepuoauHeckas
cictema xumuueckux snemento J[.M.Menneneesa. Xumuyeckas CBS3b. XHMHYECKas KHHCTHKA.
XyMHUeckas TepMOAMHAMHKa. PacTBOpBL. KoMIUIeKCHblE  COENMHEHHs. DHOTEHHbIE  JCMEHTDI.
OKHCUTENBHO-BOCCTAHOBHTE/IbHBIC peakuuy. BHyTpeHHAS  OHEPrud. Suransnuda. 3akon lecca H
cleNcTBMS W3 Hero. TepMOXHMHYECKHME YpaBHCHHA. Surponusi. CBoOOAHBIC 3HEPTHH I'uG6ca u
Tensmronsia.  3akon Banr-Todda. buomornueckoe 3HAYEHHE OCMOTHYECKOTO [aBJICHHA. OBP.
BaskHeiilnpe OKMCIWTENM M BOCCTaHOBHUTEIIH. OKUCITUTETHHO-BOCCTAHOBUTEJIBHOS ~ PAaBHOBECHE.
CTaHJapTHBIH OKMCITUTEIBHO-BOCCTAHOBUTEbHBIH  NMOTEHLHATL. VpaeHenue HepHeTa. C u
HalpaBneHHe NPOTEKAHUST OBP. I'anbBaHHuecKuil aneMeHT. Pant HAMpsKeHHH MeTalIoB. BIusHAE CPe/ibl
W BHELIHMX YCJTIOBHH Ha HampaBJICHHE OBP u xapaxrep MpOXYKTOB. JTuddy3noHHBIH U MeMOpaHHBIH
[OTEHIMaIbl, MX OMOJIOrHYecKoe 3HAYCHHME. Pons OBP B opranmzme. KoopiunanuoHHas TEOpHA
CTPOEHHs  KOMILIEKCHBIX coenuuennit  Bepuepa.  Ctpoenue KOOPAMHALMOHHOH  Cepsl:
KOMIUIeKcooGpasoBaTelib, KOOPJHHALMOHHOE HHUCIIO, UraHabl, JOHOPHBIE aTOMBbl JIMFaHMOB,
JEeHTaTHOCT. ['eoMeTpHs KOOPIMHALMOHHOM  chepel, BHelIHeC(epHbIe  HOHBL YeToHuMBOCTE
KOMIUIGKCHBIX COEIMHEHHM B pacTBOpax. KoHCTaHThl YCTOMYMBOCTH, KOHCTAHTEI HECTOHKOCTH.
DaKTOpbI, BIMSIOLIME HA YCTOHYMBOCT KOMIIEKCHEIX coeMHEHHH B PacTBOPaAX.

O6mas TPYA0eMKOCTh AHCIHIIHHEL: 4 3aueTHbIe enMHUIIE! (144 Haca).
HtoroBblii KOHTPOJIb N0 IACHHIIMHE: SK3AMCH




