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Pabouas nporpamma IUCHUILIMHBL «XUMHUS» pa3paboTaHa HAa OCHOBE:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 19.12.2023) «O6 oOpa3oBaHuu B
Poccuiickoit ®eneparuny;

QenepabHOTO  TOCYapCTBEHHOrO0  00pa30BaTENLHOTO — CTaHIApTa  CPEIHEro  oOImero
obpazoBanus (yrBepkaéH [Ipukazom MuHHCTEpcTBa 0Opa3oBanus U Hayku Poccuiickoit deneparun
ot 17 mas 2012 r. Ne 4130, pen. ot 27.12.2023);

®denepalbHOTO  TOCYIAapCTBEHHOTO  oOpa3oBarenbHOoro  craHgapra (PI'OC)  cpeanero
npodeccuoHanbHOTO 0OpazoBanusi mo crnenuanbHocTU 19.02.12 «TexHomorus NMpOAYKTOB MHTAHUS
KUBOTHOTO TIPOMCXOXKICHUS», YTBEP)KICHHBIM MpHKazoM MuUHHUCTEpCTBA 00pa3oBaHUs M HAYKH
Poccuiickoit @enepanuu ot 18.05.2022 r. Ne 343;

[TpumepHoii paboueii mporpaMMbl CpeAHETO 001Iero 00pa3oBaHUs «XUMUSY.

[Tpumepnoii padoueii nmporpammsl Boctiutanus (Ilpunsto pemennem @YMO CIIO 19.00.00
[TpombinnenHas sxonorus u onorexunosorus (Ilporoxon ot 14.08.2023 Ne 4).

CocraBuTelib: -/ 3esaruna O.B.
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4 / /b

Pabouas mporpamma paccMoTpeHa M yTBEpXKJICHAa Ha 3acelaHud Kadeapbl TYMAaHHTAPHBIX H
€CTECTBEHHO-HAYYHBIX TUCHUIUIHH (TIpoTokoi Ne8ot 22.05.2026r.)

) / pp P et
3aBenyrommii kadgeapoi / (/«W’C’“i e Bacuuenko O.B.

PabGouast mporpamMma paccMOTpeHa M YTBEp)KAE€Ha Ha 3aceJaHWU TPEIMETHOW (IIMKIIOBONA)
komuccun (Ne8 ot 22.05.2026 1.)

IIpeacenaress npeaMeTHOH (UKI0BOI) KOMHCCHH ~ * 3apaaumuna H.B.

Bpuo nexana gakynbTeTa cCpeHEro

npodeccuoHanTbsHOr0 00pa3oBaHus C.A. T'opnanos




1. MIACIHOPT PABOYEM ITPOT'PAMMBI JUCHUITJINHBI
C0OO0.01.07 «Xumus»

1.1. O6saacTh NpUMeEHeHNsI TPOTPAMMBI
Pabouas mporpamma guciumiinHel COO.01.07 «Xumus» sBIs€TCS YacTblO IPOrPaMMBI
noarotToBku crnenuanuctoB cpeanero 3BeHa (IIIICC3) B coorBerctBum ¢ PI'OC CIIO mo
cuneruanpHoctd  19.02.12  «TexHomorws OPOAYKTOB  IHUTAHUS  JKHUBOTHOI'O  IIPOUCXOKICHUI»)
(HanpaBJIeHHOCTHh TEeXHOTOIH MOJIOYHBIX IPOJAYKTOB).

1.2. Mecto aucuuniunsl B ctpykrype OII CITIO
Jucuummna COO0.01.07 «Xumusi» sBisercs 00s53aTeNbHON AUCHUIUIMHON IPEeIMETHOM 001acTi
«EcrectBeHHo-HayuHbIe TipeaMeTby PI'OC cpennero odmiero oopa3oBaHus U 0a30BOM JTHUCIMILIMHON
obmmeoOpaszoBarensHoii oaroroBku CIIO u peanmmusyercs B I u Bo I cemectpax mpu cpoke moyrydeHHs
cpennero npodeccuoHaabHOTO 006pazoBanus 3 roga 10 mecsies.

1.3. llesn 1 3a1a4M M CUUILIMHBI, IVIAHUPYEMbIe Pe3yJbTAThl 0CBOEHUS TMCUMILIUHbI:

Heabto nuctumummnasl  COO.01.07 «Xumus» sBasercs GopMHUpOBaHHE Yy OO0yYaromIuXcs
IIPEACTABICHUS O XMUMHYECKOM COCTABISIOIIEH €CTECTBEHHO-HAy4YHOW KAPTHUHBI MHMpPAa KAaK OCHOBBI
MPUHATHSA PELICHUA B JKMU3HEHHBIX M INPOU3BOJCTBEHHBIX CUTYalUSX, OTBETCTBEHHOI'O MOBEICHMS B
IIPUPOJIHOM Cpelie.

3adayu U3y4eHus TUCUUTLINHBIL

1) chopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMUYECKUX MPOIECCOB U SIBIICHUH
B OKpY’XKalllled cpeae, LEJIOCTHOM HayyHOM KapTHHbBI MUpPa, B3aUMOCBS3M M B3aUMO3aBHCHUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABISTH (OPMYIIbI HEOPTAHUYECKUX M OPraHUYECKUX BEIIECTB, YPABHEHHUS
XUMHYCCKHX pEaKIui, OOBSICHATh WX CMBICI, HWHTEPIPETUPOBATh PE3YIbTATBl XUMHUYECKHX
JKCIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM TPOBEICHUS MPOCTEHIINX XHUMHUYECKHX OSKCIEPUMEHTAIBHBIX
UCCIEIOBaHUI ¢ COOMI0IeHUEM MpaBuUil 0e30MacHOr0 OOpalleHHs] ¢ BEIECTBAMH H JaOOpaTOpHBIM
o0opyI0oBaHUEM;

4) pa3BUTh yMEHHS UCIHOIB30BaTh HH(POPMAIMIO XHUMHYECKOTO XapakTepa W3 pPa3IMuHBIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH IMOCIEACTBUS CBOEH NEATEIHHOCTH U XMUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IMPOIIECCOB,;

6) chopmupoBaTh MOHMMAaHUE 3HAUMMOCTH JOCTHXKEHUH XUMHUYECKOW HAyKU W TEXHOJIOTUH IS
Pa3BUTHS COIMATBHON U TTPOU3BOJCTBEHHOM cdep.



I[InanupyemMble pe3yabTaThl 0OCBOEHHS TUCHHUIIMHBI:

Hﬂaﬂl/lpyeMbIe Pe3yabTaTbl 0CBOCHUA JUCHUIIMHBI

Oommue |

JAucnunjanHapHble

OK-07. Cooeiicmeosams coOXpaneHuro OKpyyicarouieii cpeosl, pecypcocoepexrcenuro, npUMeHAmMb 3HaHus 00
U3MEHEHUU KIUMAMa, NPUHWUNBL ePerciusozo npou3so0cmaa, Ihhexkmusno delicmeosams 6
UPE3BLIYAUHDBIX CUMYAUUAX

JIn4HOCTHBIE pe3y/IbTaThl:
- c(hOpMHPOBAaHHOCTh HKOJOTHYECKOH KYIBTYPHI,
MOHUMaHUE BIUSHUSA COLHUAIBHO-9KOHOMUYECKHX|
MPOIIECCOB HA COCTOSTHUE MIPUPOJIHON U COIMAIBHOM
Cpelpl,  OCO3HaHME  TJ00aTbHOrO  XapakTepd
9KOJIOTHUECKUX TIPO0IIeM;
- IUIAHUPOBAaHWE M OCYILECTBICHHE JCHCTBUH B
OKpY’>Kalllled cpelle Ha OCHOBE 3HAHMS LEJeH
YCTOMUYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
AKTHUBHOE HETPUSTUE ACHCTBUI, MPUHOCSIINX Bpel
OKpY>Karolllel cpee;
- yMEHHE IPOTHO3MPOBAaTh  HEOIATONPHUSITHBIC
OKOJIOTUYECKUE TMOCJIICACTBUA NPCAIIPHUHUMACMBIX|
JIEUCTBUIA, IPENOTBPAILATD UX;
- paclIMpeHre OMbITa JEeSTeIbHOCTH 3KOJIOTHUECKOH
HaIpaBJIeHHOCTH;
- OBJIQJICHUE HABBIKAMH Y4€OHO-UCCIIEI0BATENbCKOM,
MPOEKTHOM U COLIMAIBHOM ESITEIbHOCTH.

MeTanpenMeTHbie pe3yJbTAThI:
- yYMEHHE WCIOJB30BAHUS PA3JIMYHBIX  BHUJIOB
MMO3HABATEILHOM  JEATEILHOCTH M OCHOBHEBIX
MHTEIUICKTYaIbHBIX Orepanuii (MOCTaHOBKH 3a]1ayM,
bopMyNHUpoBaHHS THUIOTE3, aHATW3a W CHHTE3a,
CpaBHEHUs, 00O0OIICHNS, CHCTEMAaTH3al1H;
- TOTOBHOCTH K  BBIIBICHHIO  NPHYHHHOA
CIIEICTBEHHBIX CBSI3EH, IIOKCKA aHAaJIOr OB,
bopMyNHpoOBaHHS  BBIBOJIOB)  JUIA  PCIICHHS
MOCTaBJICHHOM 3a7a4u;
- TMPUMCHEHHE OCHOBHBIX METOJOB IIO3HAHUS
(HaOmrofeHns, HAYYHOTO  JKCHEpUMEHTa)  Jis
W3YYCHUS PA3JIMIHBIX CTOPOH XUMHUECKUX 00BEKTOB
u MPOIIECCOB, c KOTOPBIMHU BO3HHUKAET
HEOOXOIUMOCTb CTAIKUBAThCS B MPO(HECCHOHATBHOM]
cepe;
- HUCHOJb30BAHME PA3JIMYHBIX HCTOYHUKOB JIJIs
MOJy4YeHUS] HHPOPMAIIMK O XMMHUYECKUX TMpoIleccax|
YMEHHE OIICHUTH €€ JOCTOBEPHOCTD IS JOCTHKECHUS]
XOPOIIUX Pe3y/IbTaTOB B MPOQecCHOHABLHOU chepe.

- c(hopMHUPOBAHHOCTH TPEIACTABICHUH: O XHMHUYECKOH
COCTaBJISIONIEH €CTECTBEHHOHAYYHOM KapTHHBI MUDA,
pold XMMHM B TIO3HAHUM SBICHUUA TPUPONBI, B
(OpMUPOBAHUHN MBIIUIEHUS M KyIbTYypHl JUYHOCTH, €€
(YHKUMOHANIBHOW TPaMOTHOCTH, HEOOXOAMMOW IS
pelIeHusl TPaKTUYECKHX 3aJad M 3KOJOTHYECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO W
MPUPOIHON cpere;

- BJAQJCHUE CHUCTEMON XMMHUYECKUX 3HAHUM, KOTOpad
BKITFOUAET: OCHOBOTIOJATAIONINE MOHATHS (XUMHUYECKHN
3JICMEHT, aTOM, 3JEKTPOHHasE 000J0YKa aToma, s-, P-, O
JIIEKTPOHHBIE OpPOUTAaNM aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JEKTPOOTPULIATENIEHOCTb, CTETIEeHH
OKHUCIJICHHUS, XUMUYECKas CBs3b, MOIIb, MOJISPHAs Macca,
MOJISIPHBIN 00BeM, YTIIEPOHBIN CKEJIET,
($yHKUMOHANBHAS TPYIIA, paguKal, U30MEPHsl, H30MEPHI,
TOMOJIOTUYECKUI SN, TOMOJIOTH,  YTIEBOJOPOIBL,
KHCIIOPO/I- " a3zo0TcoepKaIue COCTMHEeHH,
OMOJIOTUYECKH aKTHBHBIC BEIISCTBA (YIJIEBOMBI, KHPHI,
Oenmku), MOHOMEp, TOJNUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIJIIPHBIE COSAMHEHUS, KPHUCTAILTUYECKas]
pelieTka, TUIBl XUMHUYECKHUX pPEaKIUHd (OKUCIUTEIbHOA
BOCCTaHOBUTEINBHBIE, IK30- U SHAOTEPMUUECKHE, PEAKIINY

HMOHHOTO oOmeHa), pacTBop, 3JIEKTPOJIUTEI,
HEDJIEKTPOJIUTHI,  JJEKTPOJIMTHYECKas  JUCCOIHAIINA,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOH

peaKknuu, XMMHYECKOe PaBHOBECHE), TEOPUU M 3aKOHB
(Teopusi XUMHYECKOTO CTPOCHHS OPTaHUYECKUX BELIECTB
AM. Byrneposa, TEOpUst 3IEKTPOJUTUYECKON
Juccouuanuu, nepuoandeckuit 3akon .M. Menpaeneena,
3aKOH COXpPaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH  SI3BIK  XUMHH,  (DaKTOJIOTHYECKHE
CBEJIEHHsI O CBOICTBaX, COCTaBe, TOJIYYCHHH U
0e30macHOM WCIIOJb30BaHUH BaKHEMIINX
HEOPraHMYEeCKHX W OPraHHYeCKUX BELIECTB B OBITY U
MPAKTHYECKOH eATeTFHOCTH YEI0BEKa;

- c(OPMHPOBAHHOCTb YMEHHH BBISBISATH XapaKTEpHBIE
NMpU3HAKK W B3aUMOCBA3b  W3YYEHHBIX  IOHATHH,
MPUMEHATH COOTBETCTBYIOIINE IMOHSITHS INPH ONMUCAHWY
CTPOEHHSI M CBOWCTB HEOPTaHWYECKUX M OPraHWYECKHX
BEUIECTB M WX IPEBPALCHUN; BBIABIATH B3aUMOCBS3b
XUMHYECKUX 3HAHWWA C TIOHATHSMH W IIPEACTaBICHHUAMY
JIPYTHX €CTeCTBEHHOHAYYHBIX MPEIMETOB;
- c(hOopMHPOBaHHOCTD YMEHHUH HCIIOJIb30BaTH|
HauMEHOBaHUS XUMHUYECKUX COEJIMHEHNH
MEKYHAPOJHOIO CO03a TEOPETUYECKOW M INPUKIATHON
XMMHMHM U TpUBHAJIbHBIE HAa3BaHMSA Ba)KHEHIIMX BEIIECTB
(oTHNeH, auneTWieH, TNUHepuH, (eHod, (gopManbiaerun,
YKCYCHasl KUCJIOTA, TJIMIWH, YTapHBIA Ta3, YIIIEKHCIBIN
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ra3, aMMHaK, TalleHas W3BECTh, HEramieHas W3BECTb,
MUThEBas CoOJa U JPYTrUX), COCTaBIATH (HOPMYJIbI
HEOPTaHWYECKUX M OpPTaHWYECKHUX BEIIeCTB, YPaBHEHUS
XUMHYECKHX  peaknud, OOBICHITH WX  CMBICI,
MOATBEPXKIATh XapaKTEepHbIE XUMHYECKHE CBOHCTBA
BEIIECTB  COOTBETCTBYIOIIMMH  OKCIEPUMEHTaMU U
3a0HUCSIMU YPAaBHEHUN XUMUYECKUX PEaKLIMIA;

- c(hopMHPOBaHHOCTD YMEHUi YCTaHaBIIUBATH
MPUHAUICKHOCTh ~ U3YyYCHHBIX  HEOPTaHWYECKUX U
OpPTaHMYECKHUX BEIIECTB K OMNpENEeNIEHHBIM KiIaccaM U
TpynmaM COEAMHEHWH, XapaKTephu3oBaTh HMX COCTaB U
BaKHCHINIME CBOWNCTBA; OMPEACIATh BHJbI XMMUYCCKHX
cBs3ei  (KOBaJeHTHas, HWOHHAsA,  METAJTMYeCcKasd,
BOJIOPOHAS), THITHI KPUCTAIUTMYECKHAX PEIIETOK BEIIECTB;
KJIacCU(UIMPOBATh XMMUYECKUE PEAKIINH;

- BNIaJICHUE OCHOBHBIMH METOJaM{ HAy4YHOTO IO3HAHUS]
BEIIECTB W XUMHYCCKHUX SBICHWM (HaONIOACHWE,
U3MepeHne, IKCIIEPUMEHT, MOJICTTMPOBaHUE);

- copMUpPOBAaHHOCTH yMEHHI MPOBOJUTH PAaCUEThl IO
XUMHYECKUM (QOopMylnaM ¥ YypaBHEHHSIM XHMHUYECKHX
peaknuii ¢ WCHOJB30BaHHEM (PH3MYECKUX BEIHYHH,
XapakTepU3YIOIIUX  BEHIECTBA C  KOJMYECTBEHHOM
CTOPOHEBI: MaccChl, 00beMa (HOpMaJbHBIE YCIOBHS) Ta30B,
KOJMYECTBA  BEIIECTBA;  HWCIOIB30BaTh  CHCTEMHBIC
XUMHNUYECKHUEC 3HaHUA JUISL MIPUHATUA peIHeHI/If/'I B|
KOHKPCTHBIX JKM3HCHHBLIX CHUTyalUudaX, CBA3AHHBIX C
BEIIECTBAMH U VX IPUMEHEHHEM;

- ¢(hopMHPOBAHHOCTh YMEHHH TUTAHUPOBATH U BBHITIOJIHSATH
XUMHYECKUHN 3KCTIEPUMEHT (TIpeBpalleHUs OpraHnYeCcKHX
BEIIECTB TMPH HArpeBaHWW, TOJIy4YeHHWE OTHJIEHA U
M3y4eHHWE €ero CBOWCTB, Ka4yeCTBEHHbIE pEaKIUHd HA
aNbJeTU/Ibl, Kpaxmal, YKCYCHYIO KHUCIIOTY; JleHaTypalus]
OCJIKOB TpU HArpeBaHUM, I[BETHBIC pPEAKIMU OCJIKOB;
MIPOBOJIUTH PEAKIIUH HOHHOT'O OOMEHa, OTPEACTISThH CPey|
BOJIHBIX PacTBOPOB, KAUECTBEHHBIC PEAKIIUH Ha CyNb(aT-,
Kap60HaT' n XJIOpUJA-aHHOHBbI, HAa KAaTHUOH aMMOHUAI;
pemars  3KCHepUMEHTAJbHBIE 33Jadyd 10  TeMaM
«Merammery u  «Hemertamnel») B COOTBETCTBUH
MpaBUIaMU TEXHHKH O€30MacHOCTH NpU OOpalieHUuH ¢
BelleCTBAMH H  JTAOOPAaTOpPHBIM  OOOPYIOBaHHEM;
MPEJICTABISTE PE3YIBTAThl XUMUYECKOTO DKCIIEPHMEHTA B
(dopMe 3anucu ypaBHEHHN COOTBETCTBYIOIIUX PEAKIUHA U]
(hopMyJIUPOBATh BHIBOZBI HA OCHOBE 3THUX PE3YJIbTATOB;

- c(hOopMHPOBaHHOCTD YMEHHS aHAJIM3UPOBATH
XUMHYECKYI0 HH(QOPMAIHIO, IIOJIy4aeMyl0 W3 Ppa3HBIX
UCTOYHUKOB (CpeJCTB MaccoBoil WH(QoOpMaImu, CceTH
WuTepuer u npyrue);

- chOpMUPOBAHHOCTh YMEHHH COONIONATh IPABHIIA
JKOJIOTHYECKH 11eJIecO00pa3HOro TMOBEJCHUS B OBITY U
TPYAOBOH [EATENBHOCTH B IIETSX COXPAHEHHUS CBOETro
3IIOPOBBSI U OKPYXKAFOIICH MTPUPOTHON CPEeIbl; YIUTHIBATH
OITAaCHOCTH BOS}IefICTBH)I Ha KHBBIC OpraHu3MblI
OIMPECACIICHHBIX BEIICCTB, IOHHMMAasg CMBICI I10Ka3aTeClIsd
MpEeJIeNBHON IOMYCTUMON KOHIICHTPAIINY;

IIK-2 3. IIpou3eodoums nadopamopHbsle uccied06anHus Kauecmed u 0e30nacHocmu noayghaopukamos u
20MOo6bIX NPOOYKM 08 8 HPOUecce NPOU3EO0CHEA NPOOYKUUU U3 MACHOZ0 CbIPbA; NPOU3BOOUND
1a6opamopHvle uccaed08aHus Kauecmeda u 6e30nacHocmu noaydhadpuxamos u 20moewvix nPoOOyKmoe 6
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npoyecce npou3800CHEa MOJI0UHOI NPOOYKYUU.

JINYHOCTHBIE PE3yIbTATHI: WCTIOJB30BaTh METOMBI JIA0OPATOPHBIX HCCIIEI0BaHUN
- TOTOBHOCTh K TMPOJOJDKEHHIO O0pa3oBaHWS W | MPOAYKIUU MO MPOGHUITIO TIOATOTOBKH;
MOBBIICHUIO ~ KBAIHN(DHWKAIMA B H30paHHOU
mpo(heCCUOHANBHON  JCSITEIHPHOCTH HAa OCHOBE
pa3BUTHUSA JIUYHBIX po(heCcCUOHATBHBIX
KOMIIETEHIIUH.

MeTtanpeaMeTHble pe3yJbTAThI:

- WCIOJIb30BAHUE Pa3IMYHBIX WHPOPMAIIMOHHBIX
00BEKTOB, ¢ KOTOPHIMH BO3HHUKAECT HEOOXOAMMOCTh
CTAJKWBAaThCs B TpodeccHOHATBHOW cdepe B
W3YYCHUU SIBIICHUH U MTPOIIECCOB;

1.4. O0mas Tpy10eMKOCTb JMCIHUIIIHHBI.
VYyeOHnas Harpyska (Bcero) 176 yacoB, B TOM 4ucII€:
- 00s13aTeNbHAS ayIMTOpHAs yueOHast Harpy3ka oOydJaromierocs - 132 gaca.
- caMocTosTeNbHas paboTa - 4 yaca,
- UHIUBUIYAIbHBIN MPOEKT — 32 vaca;
- KOHCYJIbTalluu — 2 4aca,
- IPOMEKYTOYHAs aTTecTanus — 6 4acos.

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1. O0beM AMCHMILVIMHBI M BH/AbI Y4e0HOH padoThl

Bua y4yeOHBIX 3aHATHIA O0BéM yacoB
cemecmp Hroro
1 2

YuebHas Harpy3ka (Bcero) 66 110 176
O0s3aTesqbHAsT AyIMTOPHAs HArpy3ka (Bcero), B ToM 50 82 132
yucie:

- JIEKIUH 16 40 56
- IPaKTUYECKHUE 3aHATHUSA 34 42 76
CamocrosiTesibHasi padoTa - 4 4
NHauBUAYaIbHBIH IPOEKT 16 16 32
KoncyabTanuu - 2 2
DopMa NPOMEKYTOYHOH ATTECTALMM 0 JUCHUILIHHE - +
-G depeHIIPOBaHHBIN 3a4eT + + +
-9K3aMeH - 6 6




2.2. TemaTudeckuii njiaH u cogepxkanue qucuuminabl CO0.01.07 «Xumus»

HaumenoBanue Conep:xanue yueOHOro MaTepuaJia, Jad0opaTopHblie U NPAKTUYECKHE 3AHATHS, O0BeM dopmMupyembie
pa3aeaoB H TeM caMmocTodATEe/IbHasA paﬁoTa oﬁyqaloumxca 4acoB KOMIIeTEHIINU
1 cemecTp
Pasznea 1. OCHOBBI CTPOEHNS BelleCTBA
Tema 1.1. Coaepsxkanue yueOHOro MaTepuaJa. 2 OK-07
Ctpoenne atomoB  [COBpeMEHHass MOJIeJIb  CTPOGHHMA  aToMa. OJIEKTPOHHas  KOH(UIypamus  aroma.
XHMHUYECKHUX Kiaccudukanuss XMMUYECKUX 3JEMEHTOB (S-, P-, d-ayeMeHThI). BasieHTHBIC 3JIEKTPOHBI.
3J1eMEeHTOB M NMpUpPoaa |BaJIeHTHOCTb. ODJEKTPOHHAs MNPUPOJA XUMHUYECKON CBS3H. OJIEKTPOOTPULATEIBHOCTD.
xummnueckoi cBsizm  [KoBaneHTHast CBsI3b, €€ Pa3HOBUAHOCTH M MEXaHU3Mbl 00pa3oBaHus (OOMEHHBIN U JTOHOPHO-
akienTopHelil). MoHHas  cBsA3p.  Meramanueckas — cBs3b.  BogopoaHas — CBSA3b.
Me:xMoIeKyaspHble B3auMozecTBus. M30Tomnbl, OCHOBHOE U BO30Y)KIEHHOE COCTOSHUE
aToMa, TMOpUIM3alKsi aTOMHBIX OpOuTaseil.
IIpakTHYecKkHue 3aHATHSA. 4
Perienne NpakTHYECKMX 3a/laHMl Ha COCTaBJIEHUE »HIIEKTPOHHO-Tpaduueckux Gopmyin
piemMeHToB 1-4 nmepuoaoB. Perenue 3a1annii Ha UCTIOIB30BAHNE XUMHUUECKOW CUMBOJIUKH H|
Ha3BaHUN COCIMHEHHWI 110 HOMEHKIAType MEXAYHAapOIHOIO COK3a TEOPETUYECKOU H
MPUKIAJHON XMMUU M TPUBUAIBHBIX Ha3BAaHUM ISl COCTaBJIEHMS] XUMHUYECKUX (opmyin
NIByXaTOMHBIX COEAMHEHUH (OKCHIOB, Cynb(PUIOB, THUAPUIAOB M T.OI.) U JPYTUX
HEOPraHWYECKNX COCAMHEHUHN OTJIEIbHBIX KJIACCOB.
Tema 1.2. Coaep:xkanue y4eOHOro MmaTepuaJa. 2 OK-07
Ilepuoauuecknii 3akon ([ leprnoanueckas cucrema xumuyeckux snemeHToB .M. MenneneeBa. @u3nyeckuii CMbICI
u Tadauna JI.H. Ilepuognueckoro 3akoHa J[.M. MeHnneneeBa. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB
MemnpeieeBa XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C
[TOJIOKEHUEM XMMHMUYECKOro anemeHTa B Ilepuonnueckon cucreme. MUpOBO33pEHUYECKOE U
HayyHoe 3HaueHue Ilepmommueckoro 3akona J[.MI. Menneneea. Ilpornoser /[I.1.
MenpaeneeBa. OTKpBITHE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.
IpakTHYecKoe 3aHsITHE. 4

PelieHre MpPakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUi Ha XapaKTepHU3alHUIo
XAMUYECKHIX 2JIEMEHTOB «MeTanaeckue / HEMETaJUTMIECKHIE CBOMCTBA,
PIEKTPOOTPHUIATENBHOCTD U CPOJICTBO K SJIEKTPOHY XMMUYECKUX AJIEMEHTOB B COOTBETCTBUE
C WX DJEKTPOHHBIM CTPOCHHUEM M TOJIOKEHHEM B TMEPUOAMYECKON CHUCTEME XHMHUYECKHX

hnemenToB .M. Menaeneepay.




Pa3znen 2. XuMu4yeckue peaknuu

Tema 2.1.
THunbl XUMHYECKHX
peakuuit

Conep:xkaHue y4e0HOIro MaTepuaJa.

Krnaccudukanus ¥ TUNBl XUMHYECKHX pPEAKIM C y4acTHEM HEOPraHWYECKUX BEIECTB.
KonnuecTBeHHbIE OTHOIIEHHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XUMUU U
[pacyeThl M0 YpaBHEHUSAM XUMHUYECKUX peakiuid. Moyib KaK €IMHUIIAa KOJIMYECTBA BEIlIECTBA.
MonsipHast Macca. 3aKOHBI COXPAaHEHHUs MacChl W SHEPruu. 3akoH ABorajapo. MoJsIpHBI
00beM Tra3oB. OTHOCHTENbHAs IUIOTHOCTh Tra30B. Peakuuu KOMIUIEKCOOOpa30BaHUS C
ydacTUEeM HEOpPraHWYeCKUX BEUIECTB (HAa MpUMEpe THJIPOKCOKOMIUJIEKCOB ILIHMHKA U
QIIOMUHUS). YpaBHEHUSI OKUCIICHUS-BOCCTaHOBIIeHUs. CTenenb okucieHus. OKUCIUTENb U
BOCCTAHOBUTETIb. OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE peakuuu B pHUpoje,
MPOW3BOJICTBEHHBIX TMPOIECCaX M JKU3HEACATEIHBHOCTH OpPraHu3MoB. OKHCIUTEIBHOA
BOCCTAHOBUTEIbHBIN NOTEHIIUA CPEJIBI.

IIpakTHYeckoe 3aHATHE.

CocTaBiieHHE YpaBHEHHM peakIUil COEIWHEHUS, pa3lOoXKEeHHs, 3aMelleHHs, OOMeHa.
YpaBHEHMs] peaklMil TOpeHHs, MOHHOro OOMEHa, OKHCIIEHUsS-BOCCTaHOBIIeHUS. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHUK HCXOJHBIX BEIIECTB W NPOAYKTOB peakuuu. Pacyer
KOJIMYCCTBCHHBIX XAPAKTCPHUCTUK MPOAYKTAa PCaKIMU COCAUHCHHA, CCIIM OOAHO M3 BCIICCTB
aHo B U30BITKE W/WIH COACPKUT puMecu. PacueT maccoBolt nian 00bEMHOM T0JIH BBIXO/A)
MPOJYKTa pEaKIMu COCAMHEHUS OT TEOPETUYECKU BO3MOXKHOTO. Pacdyer 0OBEeMHBIX
OTHOIIEHUH ra3oB. Pacyer Maccol (00beM, KOJIMYECTBO BEILIECTBA) MPOJYKTA PEAKIMH, €CIIH
OJIHO W3 BEUIECTB JAHO B BUJIE PACTBOpA C OMPEAEIECHHOW MAaCCOBOM JI0JIEH pacTBOPEHHOTO
BemiecTBa. CoOCTaBlI€HHME W YPAaBHUBAHHME OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIU]
METOJIOM  JJIEKTpOHHOro  OasiaHca. TumnuuHble HEOPraHUYECKHE OKHUCIUTENU U
BOCCTAHOBUTENH. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH.

OK-07

Tema 2.2.
JIEKTPOJIMTHYECKASA
JAUCCONUANUA U
HOHHBIN 00MeH

Coaepixkanue yueOHOro MaTepuasa.

Teopust HJIEKTPOIMTUYECKON nucconmanuu. Peaknuu wmoHHOro ooOmeHa. CocTaBieHHE
peaKiuii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS MX IOJHBIX M COKpAIlleHHBIX HOHHBIX
ypaBHeHMHA. ['maponu3 cosiell. 3HauyeHMe THUAPOJIM3a B OHUOJIOTMYECKUX OOMEHHBIX
nmpoueccax. [IpuMeHenre ruiposan3a B IpOMBIIUIEHHOCTH.

IIpakTHYeckoe 3aHATHE.
ViccnenoBanue cpenbl pacTBOPOB CoJiei, OOpa30BaHHBIX CHJIBHBIMH U CIa0BIMU
MPOTOJINTAMH, U UX peakUui ¢ pacTBOpaMHM IeJo4Yd U KapOoHaTta HaTpus. CocraBieHHe

€aKLMI T’MIPOIn3a COJIEH.

OK-07

Pa3znen 3. CTpoeHue U CBOIICTBA HEOPTraHMYECKHUX BelIECTB.




Tema 3.1.
Knaccupuxanus,
HOMEHKJIATYpa U

cTpoeHHe
HEOPraHU4eCcKHX

BellecTB

Conep:xanue yueOHOro MarepuaJa.

[IpeniMer  HeOpraHMYecKOM  XUMHMM.  B3auMOCBSI3b  HEOPraHMYECKUX  BEILECTB.
Knaccudukanuss HeopraHudeckux BemecTB. lIpocteie u crnoxkHbie BemiecTBa. OCHOBHBIC
KJIaCChl CJIOKHBIX BELIECTB (OKCHABI, TMIPOKCHUbI, KUCIOTHI, coiu). HomeHknarypa u
Ha3BaHUE HEOPTaHWYECKUX BEIIECTB UCXOMAS U3 X XUMHUYECKON (POPMYITBI HITH COCTABIICHHUE
XUMAYECKOH (OpMysbl HCXOAS M3 Ha3BaHMUs BEIIECTBA IO MEXIYHapOAHOM wWin
TPUBHAIIBHOM HOMEHKIAaType. MeXMOIeKyIsipHble B3aumoaencTsus. Kpucramnoruaparst.
ArperaTHble COCTOSIHMA BemiecTBa. Kpucramnuueckue u aMop¢Hble BellecTBa. THIIbI
KPUCTAIJIMYECKUX  pEIIeTOK (aTOMHas, MOJIEKYJISIpHAs, HWOHHAs, METAJUIMYECKas).
3aBUCUMOCTh (DU3MUYECKMX CBOMCTB BEIIECTBA OT THUIA KPUCTANIMYECKOW pELIETKH.
[IpuunHbl MHOrooOpasus BemecTB. COBpEMEHHbBIE MPENCTABICHHUSI O CTPOEHUU TBEPIBIX,
KHJIKUX U Ia3000pa3HbIX BemecTB. JKuaKue KpucTasuibl.

IIpakTHYeckoe 3aHATHE.

Perienue 3a1a4 Ha pacyeT MacCOBOM JJOJIM (MacChl) XUMMUYECKOTO AJIEMEHTa (COeAMHEHM) B
MoJieKyJie (cMecH). Pemenne mpakTHUecKkux 3aaHuil o KiIacCU(pHUKAIMA, HOMEHKIIATYpe U
XUMAYECKMM (OpMyJiaM HEOPraHMYECKHUX BEIIECTB pPA3JIMYHBIX KJIACCOB (Ha3blBaTh U
COCTaBIIATH (DOPMYJIBI XMMHUYECKUX BEIIECTB, OMPENENSATh MPHUHAMISKHOCTh K KIaccy).
VcTOuHMKM XUMUYecKo nHpopManuu (HaydHas ¥ yueOHO-Hay4dHas JUTeparypa, CpeJcTBal
MaccoBoil mH(popMmanuu, cetb HTepHer u npyrue). [louck mHpopManum 1no Ha3BaHUSM,
WACHTU(DUKATOPAM, CTPYKTYPHBIM (OpMYyJIaM.

OK-07

Tema 3.2.
DPuU3uKo-XMMHUYECKHE
CBOJiCTBa
HEOPraHU4ecKux
BelIeCTB

Conep:xxanue y4eOHOro MaTepuaJa.

Mertamiel. O0mue Gpuznueckue U XUMUYecKHue cBoicTBa MeTamioB. CocoObl MOTyYSHHUS.
3Haue€HUE METAJJIOB M HEMETAJUIOB B MPHUPOAE M KU3HEACATEIbHOCTU 4YeJIOBEKa H
opranuzMoB. Kopposus MeTamnoB: BHIBl KOPPO3UH, CIOCOOBI 3alUTHl METAUIOB OT
koppo3uu. Hemeramnpl. OO6mue ¢u3nueckue M XUMHUYECKHE CBONCTBA HEMETAJIOB.
Tunnuneie cBoiictBa MetawwioB IY— YII rpynn. Kiaccuduxanus u  HOMEHKIATypa
coeTMHEHNI HeMeTaIoB. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B MPHUPOJIE. XUMUYECKHUE
CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, TUAPOKCHJIOB, KUCIIOT,
cojieil U Ap.). 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB IMPOCTHIX BEIIECTB, BOJIOPOJHBIX
COCIMHEHM, BBICIIUX OKCUAOB U TMIPOKCUIOB.

IIpakTHYeckoe 3aHATHE.

CocTaBiieHHE YpaBHEHUN XUMHUYECKUX PEaKUUHd C YyYacTHUEM TMPOCTBIX U CIOKHBIX
HEOPraHMYECKHUX BEIIECTB: OKCHIOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX AJIEMEHTOB;
HEOPTaHMYECKUX KHCIIOT, OCHOBAaHWH U aM(OTEpHBIX THAPOKCHIOB, HEOPTaHHMYECKUX
COJIE, XapakTEepU3ylOUIMX HX CBOWCTBA. PemeHue MOpakTUKO-OPUEHTUPOBAHHBIX|

[TCOPCTUICCKUX 3a,[IaHI/Iﬁ Ha CBOICTBA U MOJIYYCHHUC HCOPIraHNYICCKHUX BCIICCTB

OK-07




Tema 3.3.
IIpousBoacTso
HEOPraHU4eCcKHX
BelecTB. 3HAUYEeHHE U
NpUMeHeHHe B ObITY H
Ha NMPOU3BOJACTBE®

Conep:xanue yueOHOro MarepuaJa.

OO1mIKe MpeICTaBICHUs O MPOMBIIUICHHBIX CIIOCO0aX MONYYSHHSI XUMHUYECKUX BEIIECTB (HA)
[pUMepe IPOU3BOJCTBA aMMMAaKa, CEpPHOM KHUCIOThI). UYepHass M LBETHasT METaJULyprusl.
[TpakTHyeckoe MPUMEHEHHE AIICKTPOJIN3A JIJIS TTOyYSHHS IICJIOYHBIX, MEII0OYHO3EMETbHBIX
MeTauIoB U amoMuHus. CTEKI0 U CUIMKATHas MMPOMBIINIJICHHOCTD. Hpo6neMa OTXO0A0B U
MOOOYHBIX MPOJYKTOB

IIpakTnyeckoe 3aHsATHE.

PerieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN O POJIM HEOPraHMYECKOM XUMHUHM B
[Pa3BUTHUU MCIUIMHBI, CO3JaHHWU HOBBIX MAaTCPUAIOB (B CTPOUTCIILCTBC WU ApP. OTpaACIIAX
MIPOMBIIIJICHHOCTH ), HOBBIX MCTOYHUKOB HEPIUU (aJIbTepHATUBHbIE HICTOUHUKU SHEPIUH) B
pemeHnn TpoOJIeM IKOJOTHYECKOW, DSHEPreTHYeCKOW M THIIEBOH  0€30macHOCTH.

MI/IHepaJ'IBHHﬁ COCTaB NPOAYKTOB ITUTAHUS.

OK-07
I1K-2.3

NuHauBuayaabHbIi NPOEKT

16

Bcero 1 cemectp

66

2 cemecTp

Pasznen 4. CTpoenue U CBOIiCTBA OPraHNYeCKUX BelleCTB.

Tema 4.1.
Kaaccnpukanus,
CTpPoeHHEe 1
HOMEHKJIATypa
OpPraHuYecKux
BellleCTB

Coaepixkanue yueOHOIro MaTepuaJa.

IIpenMeTr opraHnyeckoil XuMuH. B3auMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEILECTB.
XHMMHUYECKOE CTPOCHHE KaK IOPSAOK COCAUHEHUS aTOMOB B MOJIEKYJE COIVIACHO MX
BaJICHTHOCTH. (OCHOBHBIE IIOJIOKEHHSI TEOPHUM XHMHYECKOTO CTPOEHHS OpPraHMYECKHX
coenunennii  A.M. byrtiepoBa. VYriepoaHblii CKeNeT OpPraHMYECKOM  MOJIEKYJIBI.
MornekyisipHble U CTPYKTypHbIE (pa3BepHYThIE, COKpAIEHHbIE) XUMHUYECKHE (OPMYIIbI.
3aBUCHUMOCTb CBOMCTB BEIIECTB OT XMMHUECKOIO CTPOEHHUS MoJieKyil. 3oMepust u u3omepsbl
(cTpyKTypHasi, reomeTrpuueckas (Luc-TpaHc-uzomepusi). KparHocTh XMMHYECKOH CBS3H.
[lonsitne o (¢yHkuuoOHanbHOUW rpymnme. [lpuHIUMNBl KiIaccuuKaUu OpPraHUYECKHX
coequHEHN. MexayHapoaHas HOMEHKJIATypa U IPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKHUX|
COECTMHEHU.

IIpakTHYeckoe 3aHATHE.

Homenknatypa oOpraHMY4ecKMX COEIUWHEHUH  OTAENbHBIX KJIAcCOB  (HACBILICHHBIE,
HEHACBIIIEHHbIE ¥ apOMATHUYECKUE YITIEBOJOPO/bl, CIIUPTHI, (PEHOIBI, albAETH/Ibl, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jip.) CocTaBieHHE MOTHBIX U COKPALIEHHBIX CTPYKTYPHBIX (hopmy
OPraHUYECKUX BEILECTB OTIEIbHBIX KIACCOB, UCIOJIb3Yys UX Ha3BaHUS 10 CUCTEMAaTUYECKON
HOMeHKIaType. Pacuersl mpocreiimieid (opMysibl OpraHU4eCKOW MOJIEKYJIbI, HUCXOIS U3
pJIEMEHTHOTO cocTaBa (B %).

10
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Tema 4.2.

Conep:kaHue y4e0HOro MaTepuaJa.
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CBoiicTBa
OpPraHuYecKux
CoeIUHEeHM T *

DU3NKO-XMMHYECKUE CBOMCTBA OpPraHUMYECKUX COCOUHEHUN OTHIEIbHBIX  KJIACCOB
(ocoOeHHOCTH KJIacCU(UKALMU U HOMEHKJIATYpbl BHYTPU KJlacca; TOMOJOTHYECKUH psia U
obmiast ¢opmyna; m3omepus; (PpU3UUECKHE CBOWCTBA, XMMHYECKHE CBONCTBA; CIOCOOBI
MOTy4YCHUS ):

— TIpe/eNibHbIE YIIeBOAOPOAbl. ['OpeHue MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB
Teria B MPOMBIIUIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOKICHHE B
[PUPOJIC U TPUMEHEHUE AIKAHOB;

— HempeneNbHbIE M apoMaTHYecKue yriaeBojopoxbl. llonmumepusanus sTuineHa Kak
OCHOBHO€ HAIIpaBJIEHWE €ro HCIoiab30BaHus. [opeHue aleTusieHa Kak HUCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIs1 CBAPKH U PE3KU METAJIOB;

— KHCJIOpOJCOAepkKalllie COeAUHEHUS (CIIUPTHI U IPOCThIE 3PUPHI, (PEHOJIBI, AIbJETU/IBI U
KETOHBI, KapOOHOBBIE KHCJIOTBI M HX Mpou3BoJHBIE). [IpakTHueckoe MpUMEHEHHE
ATWICHTJIMKOJS, TiuiepuHa, ¢enona. [IpumeHenwe Qopmanbaeruia, ameraibIaeruia,
YKCYCHOHM KHCIIOTBI. MblJla KaK COJH BBICIIMX KapOOHOBBIX KUCIOT. Moroliue cBOWCTBa
MBbLIA;

— a30TcoJepIKallhe COSAMHEHUA (aMUHBI U aMMHOKUCIOTHI, Oenku). Knaccuduxamus u
OCOOCHHOCTH  OpPTaHMYECKUX  peakmnuii.  PeaknuoHHbIE  IICHTPBHL.  Pagukabl.
[lepBoHavasIbHBIE TOHATHUS O TUIAX U MEXaHU3MaX OPraHWYECKUX PEaKlUi.

IIpakTHYeckoe 3aHATHE.

PeleHne nenoyex npespalieHuil Ha TeHETUYECKYIO CBSA3b MEXKY KJIacCaMU OpPraHUYEeCKHUX
COCIMHEHMI C COCTABIICHHEM Ha3BaHNUN OPraHUYECKUX COCAUMHEHUH 110 TPUBUAIBHOW WM
MEXIYHAPOAHOW CHCTEMATUYECKOW HOMEHKIAaType. PerieHue pacueTHBIX 3azad o
YPaBHEHUSIM peaklui C ydacTUeM OpraHuyeckux BemecTB. OCHOBHbBIE KJacChl
OPraHUYECKUX COCAUHEHUH, KOTOPBIE UCIOJB3YIOTCS B IPOU3BOJACTBE INPOAYKTOB
MATAHMUS.

I1K-2.3

Tema 4.3.
Oprannueckue
BellecTBa B
KH3HEIeATEeJbHOCTH
YeJIOBEKa.
IIpousBoacTBo n
NpUMEHEeHHe
OPraHMYecKuX
BeILeCTB B
NPOMBIILIEHHOCTH

Conep:xanue yueOHOro MarepuaJa.

buooprannueckue coeauHeHus. llpuMeHeHne W OWoOJIOTHMYECKas poOJb YrIEeBOIOB.
OkwuClIeHne YrIeBOJAOB — HCTOYHHK DHEPTUU KUBBIX OpraHu3MoB. O01acTu NpuMeHEHUs
aMuHOKHCIOT. [lpeBpamienuss OenkoB MHUIM B opraHu3Me. buosornueckue (QyHKIHHU
O0enkoB. buonorndyeckue ¢GyHKIUU KUPOB. Ponb OpraHMYeckoil XMMHUU B PEIICHUH
npobsieM mnuieBoil Oe3zomacHocTH. HykiieMHOBBIE KHCIOTHI: COCTaB M CTPOCHHE.
Ctpoenue wnykieotuaoB. CocraB HykienHoBeix kucinoT ([AHK, PHK). Pons
HYKJIEHHOBBIX KACJIOT B KU3HEIEATECIBHOCTH OPTraHn3MOB. [IpOU3BOJICTBO OPraHUYECKUX
BEIIECTB: NPOU3BOJCTBO MeTaHoNa, mepepaboTka Hedtu. [lommdTHieH  Kak
KPYITHOTOHHQXXHBI MPOJYKT XHUMHUYECKOrOo TMpou3BoACTBa. IIpuMeHeHune »sTuieHa.

[Ipon3BOACTBO UM NPUMEHEHUE KaydyyKa U pe3uHbl. CHMHTETHYECKHE M MCKYCCTBEHHBIE
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BOJIOKHAa, HUX CTpO€HHE, cBoicTBa. IIpakTHueckoe HCNOIB30BAaHUE  BOJIOKOH.
CHHTETHYEeCKHE IJICHKU: HU30JLus sl IPOBOJOB, MEMOpaHbl A1 ONPECHEHUs BOJBI,
3aIlMTHBIC TUIGHKH A1 aBTOMOOWIICH, IJIacTBIpH, XHMpyprudyeckue MoBs3ku. HoBbie
TEXHOJIOTUM JallbHEHIIEro COBEpPUICHCTBOBAHUSA IOJIMMEpPHBIX MaTepuaynoB. Pouib
OpraHNYECKON XMMHUU B PELICHUHU MPOOJIEM IHEPreTHYECKOil 0€30MacHOCTH, B PA3BUTHH
MEIUIMHBI, CO3JaHUM  HOBBIX  MaTepuajgoB, HOBBIX  HCTOYHUKOB  DHEPIHH
(anbTEpHATUBHBIE HCTOUHUKHU SHEPIUN).

IIpakTu4yeckoe 3aHATHE.

PerieHue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM MO COCTABJICHUID XUMHUYECKHX PEAKIIUH,
OTPaXKAOIIUX XUMHUUYECKYI0 aKTUBHOCTh OPIaHMYECKUX COEJAMHEHHWI B Pa3jIu4HbIX Cpelax
(mpupOHBIX, OMOJOTHYECKUX, TEXHOT€HHBIX).

Paznen 5. KuHeTnyeckue u TepMOIMHAMIYECKHE 3aKOHOMEPHOCTH MPOTEKAHNS] XUMUYECKHX pPeaKIuii.

Tema 5.1. Conep:xanue yueOHOro MarepuaJa. 2 OK-07
Kunernyeckue Xumudeckue peaknuu. Kimaccupukamuss XUMHYECKHX pEakiuii: 1Mo ()a30BOMY COCTaBY| [1K-2.3
3aKOHOMEPHOCTH  |[(TOMOI'€HHbIE M T€TE€pPOreHHbIE), MO MCIIOJb30BAHUIO KaTalu3aTopa (KaTaluTHYecKHe U

NpPOTeKAHUS HekaTamuTHdeckue). CKOpPOCTh peakiul, €€ 3aBHCUMOCTh OT pa3jIH4YHBIX (PaKTOPOB:
XHMHYECKHX PeaKIuii* [IpUpO/bl PearupyroluX BELECTB, KOHIIEHTPALUN pearupyroluX BELIECTB, TEMIEPaTyphl
(npaBuno Baut-I'odda), mmomanu peakMoHHON NOBEPXHOCTH, HAJUYMS KaTalu3aTopa.
Ponb kaTanmu3aTopoB B MPHUPOJAE U MPOMBIIIJIEHHOM IMPOU3BOJCTBE. DHEPrusi aKTHUBALIUU.
AKTUBUpPOBaHHBIN KomIuiekc. Karanuszaropsl u katanus. Pojib kaTtain3aTopoB B MpUpoe U
[IPOMBIIIIJIEHHOM ITPOU3BOICTBE.
TpakTHyecKoe 3aHsATHE. 2
3y4eHne 3aBUCUMOCTH CKOPOCTH XUMUYECKOW pEaKIMU OT KOHLEHTPALUN PEArupyronnx
BEUIECTB U TeMIepaTypbl. BiMsHHE CKOpPOCTM XHWMUYECKUX peaklUUid Ha CKOpPOCTb
MIPOM3BOJICTBA MPOIYKTOB MMUTAHMSL.
Tema 5.2. Conep:xkaHue y4e0HOro MmarepuaJa. 2 OK-07
Tepmonnnamuueckue Knaccudukanus XUMHUECKMX peakuuil: mo TemaoBoMy 3ddekry (3K30TepMHUEcKue,
3aKOHOMEPHOCTH  PHIOTEPMHUYECKHE), 0 00paTUMOCTH (0OpaTuMble U HeoOpaTuMmble). TeroBbie 3PpQPeKTs
NPOTeKAHUS XUMAYECKHX  peakiuid. Tepmoxumuueckue ypaBHeHHA. OOpaTUMOCTb — peakLui.
XUMHUYECKHX peakiuii. XMMIUUYecKkoe pPaBHOBECHE M €ro CMeIlleHHWe NoJ JeMCTBHEM pa3iu4HbIX (DaKTOpOB
PaBHoBecue (KOHLIEHTpalMs peareHTOB MM TNPOAYKTOB pEakKlMW, JaBjieHUE, TeMmiepaTypa) Ais
XHMHYECKHX peaKkIuid CO3JaHNsI ONTHUMAJIbHBIX YCJIOBHM MMPOTEKaHHA XUMHUYECKUX mporeccoB. Ilonsrue o0
PHTAJBIMKU M SHTponuHu. OHeprus I'm60ca. 3akoH ['ecca m cienctBust u3 Hero. Pomb
CMELICHHs PABHOBECHSI B TEXHOJOTMYECKUX MpoIleccax.
IpakTHYecKoe 3aHsTHE. 2




[Mpuniun Jle I[Hartense. BnusHHe pa3nuuHbIX (PAKTOPOB Ha H3MEHEHHE DPAaBHOBECHS
XMMHYECKHX PEaKIHH. 3aKOH JECHCTBYIOLIMX MAacC U KOHCTAHTa XMMHUYECKOTO PAaBHOBECHS.
PacueTbl paBHOBECHBIX KOHIICHTPALMM PEarupyrolIMX BEIIECTB U IMPOAYKTOB PEAKLIMM.
Pacuets! TernoBoro 3¢dexra peaknuu. Pemenne npakTUKO-OpUEHTUPOBAHHbBIX 3a/1aHUI Ha)
npuMeHeHne npuHnuna Jle-Illarenpbe Ui  HaxXOXIEHUsS HANPABICHUS CMEIICHUS
[PAaBHOBECHs] XUMMUYECKOW peakUMu M aHaiu3 (aKTOpOB, BIMAIOIMX Ha CMEILEHHUE
XUMHUYECKOTO PAaBHOBECHS.

Pa3znen 6. [ucnepcHblie cUCTEMBI.

Tema 6.1.
JlucnepcHbie CHCTEMBI
U GaKkTOpHI HX
YCTOMYHMBOCTH

Coaep:xkaHue y4eOHOTro MaTepuasa.
JlucniepcHbie cuctembl. KosumoumHble cuctembl. VICTHHHBIE pacTBOphl. PacTBopeHHe Kak|
(dus3uko-xuMudeckuid  mpomecc. PactBopbl.  CrocoObl  MPUTOTOBJICHUS — PACTBOPOB.
PacTBoprMOoCcTh. MaccoBasi 710151 pacTBOPEHHOTO BeriecTBa. [IpeienbHO JTOMYCTHMBIC
KOHIICHTPAllMK W WX HCIOJh30BAaHUE B OICHKE JKOJIOTUYECKOW Oe30IacHOCTH.
Knaccudukanusa nucnepcHbIX cucteM no coctaBy. CTpoeHue u (GakTOpbl yCTOMUHMBOCTH
AUCIICPCHBIX CHUCTCM. Pacnio3znaBanue HCTHHHBIX PacTBOpPOB, KOJUIOMAHBIX PaCTBOPOB U
rpyboaucnepcHsix cucteM. CtpoeHue muieiuibl. PaccenBanue cBeta Mpu MPOXOXKICHUU
CBETOBOT'O ITyYKa Yepe3 ONTUYCCKH HEOTHOPOAHYI0 cpeny (3dhdexra Tunnasns).

IIpakTuyeckoe 3aHsATHE.

Pemenue 3amady Ha MPUTOTOBIEHHE pacTBOpPOB. PelieHHe NpaKkTUKO-OPUEHTUPOBAHHBIX
[pAaCUETHBIX 3aJaHMH Ha JUCHEpPCHBbIE CHUCTEMBI, MHCIIOJb3yeMble B OBITOBOH |
MIPOU3BOJICTBEHHON JESITEIBHOCTH YEIOBEKa, C IMO3ULUI IKOJOTMYECKOW O0e30IacHOCTH
MOCJe/ICTBUM U TPAaMOTHBIX pellleHuH Mpo0sieM, CBSI3aHHBIX C XUMHEH.

OK-07

Pa3nea 7. KauecTBeHHBIC peaknuu 00HAPYKEHHUsI HCOPTAHMYECKHX U OPraHHYeCKHX BeleCTB

Tema 7.1.
Oo0napyxenue
HEOpPraHu4ecKux
KATHOHOB U AHHOHOB

Conep:xxanue y4eOHOro MaTepuaJa.

KayecTBeHHbIE XMMHMUYECKHE DPEaKLUHU, XapaKTepHble s OOHApyXEHHs HEOpraHMYeCKHX
BellecTB (KaTMOHOB W aHUMOHOB). (CocTaBlieHHWE YypaBHEHUH peakuuil oOHapyX eHHs]
KaTHOHOB |-V| rpynm um aHMOHOB, B T.4. B MOJIEKYJISpHOH M HOHHOW ¢opmax. Peakimu
0OHapyKEHHsI HEOPraHMYECKHUX BEIIECTB B PEAIbHBIX 00BEKTAX OKPYKAIOLIEH Cpebl.

IIpakTHYeckoe 3aHATHE.
OOHapyXeHue HeopraHuueckux BemecTB (katuoHoB |-VI rpynnm wnm aHMoOHOB) C
MCII0JIb30BAHNEM KaUECTBEHHBIX AHAJTUTHUECKUX pEeaKLui

OK-07

Tema 7.2.
Oo0napyxenue
OpraHUYecKHuX

BeleCTB OTAeIbHbIX

Conep:xkaHue y4e0HOro MarepuaJa.
KauecTBeHHBIE XUMUYECKHE PEAKIIUU, XapaKTepHbIe Ui OOHAPYKEHUS OTACIbHBIX KIIACCOB
OpraHMYECKUX COCAMHEHUN: (EHOJIOB, albJETHA0B, KpaxMmana, YKCYCHOH KHCIIOTHI,

AMHHOKHUCIIOT U Jp. JleHaTyparusi OeTKOB NpH HAarpeBaHWH, IBETHHIC PEAaKIUU OENKOB.

OK-07




KJIACCOB € CocTaBieHHE KAUYeCTBCHHBIX pEAaKUUH OOHAPYXKEHHS OpPraHWYECKUX COCIWHEHHN
HCNOJIb30BAHMEM  |OTJEJIBHBIX KJIACCOB.
Ka4yeCTBeHHbIX IIpakTHyeckoe 3aHsATHE.
peakuui OOHapy)XKeHHE OPraHMYECKUX COCAMHEHUH OT/ENbHBIX KIACCOB.
Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM J1esITeIbHOCTH YeJI0BeKa
Tema 8.1. Coaepsxanue yueOHOIro MaTepuaJa. OK-07
Xumus B ObITYy B [DKOJOrHuyeckas 0€30MacHOCTh NOCIEACTBUM OBITOBOM M IPOM3BOJICTBEHHON NEATEIBLHOCTH
NMPOU3BOJCTBEHHON [UEIOBEKA, CBSI3aHHAs C epepabOTKOM BEIIECTB; MOUCK M aHAIN3 XUMHUYECKOW HH(pOpMaIny
AeATeJIbHOCTH W3 pa3IMYHbIX UCTOYHHMKOB (Hay4yHas M ydyeOHO-HaydHas JMTeparypa, CpeicTBa MaccOBOU
yeJioBeKa nHbopManuu, ceTh IHTEpHET U apyrue).
IpakTH4yeckoe 3aHATHE.
Ananmu3 wuHGpOpMAIMA O TPOHM3BOJICTBEHHOW EATEIHHOCTH YEJIOBEKAa, CBS3aHHOW C
nepepaboTKOM U NOJYyYEHHUEM BEILECTB, a TAKIKE C IKOJIOTHYECKOI 0€30MacHOCTBIO.
Pa3nea 9. UccienoBanue 1 XUMHYECKHI aHAJIM3 00beKTOB OHochepsbl
Tema 9.1. Conep:xanue yueOHOro MarepuaJa. OK-07
OcHoBBI OcHoBbl J1abopaTopHOM mnpakTuku. JlaboparopHas mnocyaa M XUMHUYECKHE pEaKTUBBI.
J1a6opaToOpHOIi OcHoBHBIE  J1a0opaTtopHble  omepauuu. JlaGoparopHoe  oOopynoBanue. TexHuka
NPaKTHKHU B 0€30MacCHOCTH U IIpaBuJia paboTHI (MOBEAEHMSI) B 1a00paTOPUH.
npogeccnonanbubix [[IpakTHyeckoe 3aHsITHE.
J1a0opaTopusix BbInosHEHNE TUMOBBIX PAacyeTOB [0 TEMATHKE SKCIIEPUMEHTa (BBIXOJ MPOAYKTa peakiuu,
Macca HaBecKHM, o0beM pactBoputens). OOpaboTka HaHHBIX, aHATU3 U OLEHKa HX
NTOCTOBEPHOCTH  (BBIYMCIEHUE CpPEJHEr0 3HAYeHMs] OKCHEPUMEHTAIbHBIX  JIaHHBIX,
norpetrHocTh). IlpeacraBienue pe3ynbTaToB SKCIIEPUMEHTA B pazauuHoi popme (Tabiuna,
rpaduk, OTYET, JOKJIAJ, TPE3CHTAIINS).
Tema 9.2. Coaep:xkanue y4eOHOro MmaTepuaJa. OK-07
XuMHYeCKUi KauecTBeHHBIH XUMHUYECKAN COCTaB IIPOAYKTOB MIATAHUSA. Bemectna, [1K-2.3

KOHTPOJIb Ka4ecTBa
NMPOAYKTOB MUTAHUSA
KMBOTHOI'Q
PO CXOKACHUS ™

(danbcupuIMpyone MNpPOAYKThl TMHTAaHUS, M BELIECTBA, 3arpsA3HSIONINE TPOJIYKTHI
nutaHus. OnpesneneHue 3arps3HAIOMUX XUMUYECKHX BEIIECTB B MPOIYKTaX MHUTAHUSA,
OIIPEEIICHUE BEILIECTB, HE 3asIBJICHHBIX B COCTABE NMPOJYKTOB MUTAHUS.

IIpakTu4yeckoe 3aHATHE.

Oprannueckue M HEOPraHUYEeCKUE BEUIECTBA, BXOJSIIME B COCTaB IMPOJYKTOB MUTAHUS.
Omnpenenenue cocraBa OO Ha COJEpKaHUE MAaKpO M MHKpolyieMeHToB. W3ydeHnue
MpeIJIOKEHHBIX MpenoaBaTesieM 00l Ha MpeIMeT XUMUYECKOTO COCTaBa, ONpeaelieHUe
noJie OT CYTOYHOW HOPMBI MaKpO M MHKPOXJIEMEHTOB B yKa3aHHOM Oitojne. Pemienue

[IPAaKTUKO-OPUEHTUPOBAHHBIX 33]a4 10 KYJIMHAPHON TEMAaTUKE Pa3JIMYHbIX THUIIOB.




CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

HOHFOTOBK& K OIPaKTHYECKHUM C UCIIOJIb30BAHUEM METOINYCCKUX peKOMeHI[aHI/Iﬁ ImpernoagaBaTeCiis.

HO[[I‘OTOBKa WHIWBUIYAJIbHOI'O IIPOCKTA.

OK-07

NuauBUaya bHBIH MPOEKT 16
Koncyabranus 2
IIpomesxyTouHas aTTecTANNS 6
Bcero 2 cemectp 110
Bcero yacos 176

* [Ipogheccuonanbro-opuenmupogannoe cooepicanue OmpaiceHo 8 CMpyKmype u memamuke npaKmuyecKux 3aHsamut




3. YCJIOBUS PEAJIN3AIIUUA PABOYEN ITPOI'PAMMBbBI JUCIUITIIMHBI
Peanu3arust mporpaMMbl JUCHHUILTAHBI TPEOYET HATHYKS y4eOHOTO KaOMHETa XUMUH.
O6opynoBanue yueOHOro kabuHeTa (HarjsgHble mocoous): Tabnuna MenpaeneeBa, 1udpoBbie

00pa30BaTeNIbHbIE PECYPCHI.
TexHuueckue cpecTBa 00y4YeHUs: KOMITBIOTEP MYJIbTHMEIHA-IIPOEKTOP C IKPAHOM.

3.1. Y4eOHO - MeTOAHYECKOe o0ecIeyeHue

Ceenenus 00 3JIEKTPOHHBIX MMOJHOTEKCTOBBIX PECypcax, IOCTYIl K KOTOPBIM 00EeCTIeYrBAeTCs Ha
OCHOBAHUU IPSIMBIX JOTOBOPOB

[TepeueHb JOKYMEHTOB, MMOATBEPIKAAIONINX HATMYNE/TIPABO UCIIOJIb30BAHUS IU(DPOBBIX
(anmekTpoHHBIX) 6ubmoTeK, ObC

2026- | 1. KonTtpakt Ne 306/1Y ot 28.11.2025 (ObC 02.12.2025 - 01.12.2026
2027 «JIaHby)
2. Kontpakt Ne 77/1Y ot 13.04.2026 (3BC 13.04.2026 — 12.04.2027
«ZNANIUM.COM»)
3. Jlunen3unonubiii KoHTpakT Ne 47/11Y ot 01.01.2026 — 31.12.2026
16.03.2026. (O5C HOB eLIBRARY)
4. CyOnuuen3nonnblii KoHTpakT Ne 243/J1Y ot 26.09.2025 — 25.09.2026

18.09.2025 (ODY uznarenncTBa «IIpocBemenuey;
OBC «PykoHT»)

S. Horosop Nel01/H36/2097 ot 28.03.2017. 28.03.2017 - 28.03.2022
(HaunonanbHas snextponHas oubnuoreka (HOb)) (mponoHranus 10
28.03.2027)
6. AKT BBOJIa B 3KCILTYaTaLNIO DJIEKTPOHHOMN beccpouno

oubmuorexu BI'AY Ne 33 o1 19.01.2016

ObecrieyeHHOCTh YUEOHOM IUTEpaTypol MpU peanu3auuu padboue IporpaMmsl

3.1.1. OCHOBHBIE HCTOYHHKH:

1. Tabpuensn, O.C. Xumus: 10 xmacc: 6a3oBbiii ypoBeHb: yueOnuk / O.C. I'abpuensn, N.T.
OctpoymoB, C.A. Cnankos. - 6-¢ u3n. - Mocksa: [Ipocsemenne, 2024. - 128 c. - ISBN 978-5-09-
112176-6. - TekcT: 31eKTPpOHHBIN // DIEKTPOHHBIN pecypc mudpoBoi odpazoBarenbHol cpeabl CI1O
PROFob6pa3zoBanue: [caiit]. - URL: https://profspo.ru/books/132478

2. I'abpuensn, O.C. Xumus: 11 kmacc: 6a30Bwiii ypoBeHb: yueOHuk / O.C. I'abpuensn, 1.T.
OctpoymoB, C.A. CmankoB. - 6-¢ m3m. - Mocksa: IlpocBemenune, 2024. - 128 c. - ISBN
978-5-09-112177-3. - TekcT: >MEKTPOHHBIN // DIEKTPOHHBIA pecypc IUdpoBOil 00pa3oBaTEIIbHON
cpeant CITO PROFo6pazosanwue: [caiit]. - URL: https://profspo.ru/books/132479

3.1.2. JIomoMHNTENBHBIC HCTOUHUKHE:

1. MapreiHoBa, T.B. Xumus: yueOHHK M TNPAKTHKYM AJS CPEAHEro Mpo(ecCHOHATIBLHOTO
obpazoBanust / T.B. MapteiHoBa, 11.B. Apramonora, E.b. T'onynoB; mon obmieit penakiuei T.B.
MapTbiHOBOU. - 2-e¢ u31., ucnp. u nom. - Mocksa: U3narensctBo FOpaiit, 2023. - 368 c¢. — [DU]-
Pexxum nocryma: <URL:https://urait.ru/bcode/511690>.

2. Mocksa, B.B. Oprannyeckass xumusi: 6a3oBble NpUHIMIBL: yyeOHoe mocobue anst CIIO /
MockBa B. B. - MockBa: M3garensctBo FOpaiit, 2023. — 143 c. -[DU]- Pexum mocryma:
<URL:https://urait.ru/bcode/515525>.

3. MakcanoBa, JI.A. BBICOKOMOJIEKYJISIpDHBIE COEIWHEHHUS W MaTepHalbl Ui MHUIIEBOH
npoMmblIieHHOCTH: ydeOHoe mocodbue s CIIO / MakcanoBa JILA., Aropoa O.K. - Mocksa:
WznarensctBo FOpaiit, 2023. — 220 c. - [BU]- Pexxum goctyna: <URL:https://urait.ru/bcode/517743>.

4. AnapueB, A.M. O6mas u HeopraHudeckas xumus. JIabopaTopHBIN MpakTHUKyM: ydeOHOE
nocobue mus CIIO / AmapueB A.W., KazakoBa A.A., lllenuneiHa JI.B. -MockBa: M3gaTenbcTBO
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https://profspo.ru/books/132478
https://profspo.ru/books/132479
https://urait.ru/bcode/511690
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/515525
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%B0%D0%BA%D1%81%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0,%20%D0%9B%D1%8E%D0%B1%D0%BE%D0%B2%D1%8C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/517743

FOpaiit, 2023. - 159 c. - [DU]- Pesxum mocryma: <URL:https://urait.ru/bcode/514569>.

3.1.3. Meronuueckue U3gaHus

1. Xumusi: METOIMYECKUE yKa3aHUs M0 OCBOCHUIO JAMCIHILIUHBI U CAMOCTOSTEIBHON padoTe
[0 CHEIHABHOCTSIM CpeHero npodeccrnoHanbHoro oopazoBanus / BopoHexxckuil rocy1apcTBeHHbIN
arpapublii  yHuBepcuter [cocT. O.B. 3Bsruna, [.A. Masran]| - Bopouex: Boponexckuit
rOCyIapCTBEHHbIA  arpapHbld  yHuBepcuter, 2023. — 90 c¢. Pexum  pgocrtymna:
<URL:http://catalog.vsau.ru/elib/metod/m8046.pdf>.

3.1.4. llepuonuyeckue U3AAHUA:

1. BectHuk BOpoHEKCKOro rocyapCTBEHHOIO arpapHOro YHUBEPCUTETA: TEOPETUUYECKUHA U
HaYYHO-TIpaKTHUYECKUil )KypHai / BopoHex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. XKXypnan ananutuueckor xumuu / Poccuiickas akagemus Hayk - Mocksa: Hayka, 1946-

3. Kypnan ¢pusnueckoit xumun / Poccuiickas akanemus Hayk - Mocksa: Hayka, 1934-

4. XumHsl UM TEXHOJOIHMsA MUILEBBIX NPOAYKTOB [DieKTpoHHBIN pecypc]: PedeparuBHblii
xypuan / BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

3.1.5. CaiiTel u nH()OPMAITIOHHBIE TTOPTAJIBI

1. http://hemi.wallst.ru/ - Xumusi. 00pa3oBaTeIIbHbINA CAUT IS INKOJIBHUKOB U CTYACHTOB.

2. https://himija-online.ru/ - Xumus on-line.

3. http://chemistry-chemists.com/ - XKypuan Xumus 1 XvUMHUKH.

4. http://chemistry.vsau.ru/raboty-studentov/ - Caiit kadenpsr xumen B['AY.

5. http://www.chem.msu.su/rus/elibrary/ - DnekrpoHHas OMOIMOTEKA MATEPUATIOB TI0 XUMUHU.

3.2. MaTepHaJIbHO-TEXHHYECKOE U MIPOrpaMMHOe odecriedeHne

CBeI[eHI/ISI O IpOrpaMMHOM oOecrieueHNN O6IH€FO Ha3HA4YCHUA

No HasBanue Pasmemenune
1 | Onepanunonnsie cuctemsl MS Windows / Linux IIK B noKkalbHOH ceTH
BI'AY
o | TlakeThl OQUCHBIX HPHIOKEHHH Office MS Windows / 1K B JIOKaJIbHOM CETH
OpenOffice BIrAy
3 | Hporpamwmer st mpocMoTpa ¢aiinos Adobe Reader / DjVu 1K B JtoKaIbHOM CETH
Reader Br'AYy
4 bpayseps! Sunexc bpaysep / Mozilla Firefox / Internet [K B nokanbHO¥ ceTr
Explorer BraAy
[IK B nokanpHOM ceTn
A DrWeb E
5 HTUBUPYCHAs IPOrpaMma eb ES BLAY
6 | IIporpamma-apxusatop 7-Zip TK B toxaLHOi ceTu
BI'AY
7 | Mynsrumenna npourpsiBatens MediaPlayer Classic K no}glsifgon cetH
8 | [Inardopma onnaitn-o0y4yenus elearning server HK B s1oKabHOH cetn
BI'AY
9 | Cucrema xommnbroTepHoro tectupoBanus AST Test K no}glsifgon cetH

ITomermenus A BemeHUsT 00pa3oBaTeILHOTO TpoIecca H 000pyI0OBaHNE
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https://urait.ru/bcode/514569
http://catalog.vsau.ru/elib/metod/m8046.pdf
http://hemi.wallst.ru/
https://himija-online.ru/
http://chemistry-chemists.com/
http://chemistry.vsau.ru/raboty-studentov/
http://www.chem.msu.su/rus/elibrary/

Ne /i1

HanmenoBanme 00BEKTa, HOATBEPIKIAIOLIETO
HaJIn4ne MaTepHaIbHO-TEXHUYECKOT O
obecrieyeHus, €  IEpeYyHEeM  OCHOBHOTO
o0opymoBaHUS.

Anpec (MecTOIIoI0XKEHHE) 00BeKTa,
MOATBEP)KIOAIOIET0  HATUYUME  MaTepHaIbHOA
TEXHHYECKOTr0  obecriedeHnsi (C  yKazaHUEM|
HOMEpa Takoro OOBEKTa B COOTBETCTBUH C
JOKYMEHTaMH o TEXHUYECKOM

VMHBEHTapU3alluu).

YyeOHast aymuTOpHUS U MPOBENEHUS 3aHATHH
BCEX BHIOB, B TOM UYHCJE TPYIIOBBHIX WU
WHANBUIYATbHBIX KOHCYNBTAIlMH, TEKYIIETo
KOHTPOJNIE ¥ TPOMEXYTOUHOH aTTECTAIHU:
KOMIUIEKT y4aeOHOI Mebenu,
JEMOHCTPAIlMOHHOE 000py/AOBaHUE, YIeOHO-
HarJIsIHBIE TTOCOOUSI.

394087, Boponexckas o0iacte, r. Boponex, yiu.
TummupszeBa, 21. 3manme ydeOHOTO KOpITyca
OTHENEHU  CpPeAHero  Mpog)eCCHOHAIBHOT(
obpazoBanms (Kopmyc CIIO, obmexuntue Ne 6,
ayn. 104.

[Tomemenne mIsI CaMOCTOSATEIHLHOW pPaOOTHI]
KOMIUIEKT y4aeOHOM Meoenu,
JEMOHCTPAIlMOHHOE 000pyIOBaHNE U Y4eOHO-
HarJsiiHbIE TIOCOOMSI, KOMITBIOTEPHAs TEXHHKA C

BO3MOXHOCTBIO  MOJKIIOYEHHS K  CETH,
«HTepHeT» W oOecmeueHHEeM [OCTyNa B
3JIEKTPOHHYIO MH(POPMALITOHHOA
00pa3oBaTeibHyI0  CpEdy,  HCIIOJIb3YEeMO®

mporpamMmHoe obecriedeHre MS  Windows,
Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SIunexc bpayzep/ Mozilla
Firefox / Internet Explorer, ALT Linux,

LibreOffice

394087, Boponexckas o0iacte, r. Boponex, yiu.
TumupszeBa, 21. 3manme ydeOHOTO KopIryca
OTHENCHUS  CpPeAHEro  Mpog)eCCHOHATBHOTO
obpazoBanms (Kopmyc CIIO, obmexutie Ne 6),
ayn.103.

4. ®OHJ OHEHOYHBIX CPEACTB, KOHTPOJIb U OIIEHKA PE3YJIbTATOB
OCBOEHMUSA ANCHUTTJIMHBI

4.1. OneHka pe3yJbTaTOB OCBOCHMS AUCHUIIIMHBI

Kon u HanmmenoBanue ¢popmMupyeMbIxX

(I)OpMI)I U ME€TOAbLI KOHTPOJIA U OLHCHKHU

KOMIIeTeHI Ui

OK-07. CoJeiicTBOBATH COXPAHEHUIO | DOpMbl KOHMPOIA OOYUEHUA:

OKpYyXKarollel  cpelbl, pecypcocOepexeHHto, | -  MpakTHYeCKWe  3aJaHds Ha  peElIeHHe

MPUMEHSATh 3HaHWS 00 W3MEHEHWW KJIUMaTa, | XUMHYECKHX 3a/1a4

MIPUHLATIBI OepexxITUBOTO IIPOU3BOJICTBA, | - YCTHBIN ONPOC;

3 PeKTUBHO JIEHCTBOBaTh B  UYPE3BBIYAHHBIX | - TECTUPOBAHUE;

CUTYaIHsX. - MOATOTOBKA WH/IMBH Ty aJIbHOT'O MTPOEKTa
Dopmbl oyeHKu pe3ynbmamueHOCmu 00yuenus:
TpaJWIIMOHHAS CHUCTEMa OTMETOK B Oayiax 3a
KOKIYI0 BBIIOJIHEHHYIO paboTy, Ha OCHOBE
KOTOPBIX BBICTABJISIETCS UTOTOBasi OTMETKA.

MK-2.3. IIponsBoanTH nabopatopHbie | Dopmbl KORMPONA 00yUeHUA:

WCCIIC/IOBAaHUSl ~ KadecTBA W 0E30MACHOCTH | -  NpaKTUYeCKWe  3aJaHusi Ha  pellleHHe

noiny¢paObprKaToB ¥ TOTOBBIX MNPOAYKTOB B
nporecce MPOM3BOACTBA NMPOAYKIMU W3 MSICHOTO
CBIPbsI; TPOU3BOUTH JIA0OPATOPHBIE UCCIIETOBAHHS
KagecTBa M 0e30macHOCTH NonypaOpuKaToB u
TOTOBBIX MPOAYKTOB B Ipolecce MPOU3BOJCTBA
MOJIOYHOW ITPOJTyKLIUH.

XUMUYECKUX 3a7a4
- YCTHBIHM 01poc;

- TECTUPOBAHUE;

- IOArOTOBKA MHUBU/IyAIbHOTO IIPOEKTA

Dopmbl oyeHKu pe3yabmamueHOCu 00y4enua:
TPaJULIMOHHAs CHUCTEMa OTMETOK B Oaiax 3a
KaXIyl0 BBIIIOJIHEHHYI0 paboTy, Ha OCHOBE
KOTOPBIX BBICTABJICTCS UTOTOBast OTMETKA.
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4.2. KpuTepuu OlleHKH Pe3yJbTaTOB 00y4eHHsI

4.2.1. KpuTepuu oleHKH IK3aMeHa

OrneHka, ypoBeHb

Ornrcanne KpUTEpPHEB

«OT1InaHOY,
BBICOKUH YPOBEHb

OO0yyaromuiics MoKa3aa MPOYHbBIC 3HAHUS OCHOBHBIX ITOJIOXKCHUH yueOHOH
TUCIHUIUTMHBI,  YMEHHE  CaMOCTOSTENIbHO  pemaTh  KOHKPETHBIE
MpaKTHYECKHe 3a7a9d TIOBBIIMIEHHONW CIIOKHOCTH, CBOOOIHO HCIIOB30BaTh
CIIPABOYHYIO JINTEPATYPY, ACIaTh 000CHOBAHHBIC BBIBOIBI.

«Xopoioy,
MOBBIIICHHBII YPOBEHB

OO0yyaromuiics MoKa3aja MPOYHbBIC 3HAHUS OCHOBHBIX IMOJIOKCHUH yueOHOH
TUCIUIUTAHBI,  YMEHHE  CaMOCTOSTENIbHO  pemiaTh  KOHKPETHBIE
MpaKTUYECKUE  3aJayd, MPEIyCMOTPEHHBIE pabodyeil  MporpaMMOoi,
OPUEHTHUPOBATHCS B PEKOMEHIOBAaHHOM CIIPABOYHOU JHUTEpAType, yMEeT
MIPABIIILHO OIICHUTH MOJYYCHHBIE PE3yIbTaTHI.

«Y TOBIIETBOPUTEIILHOY,
IIOPOrOBBIA YPOBEHb

OOyvaromuiicss TOKa3ajd 3HAHWE OCHOBHBIX TIIOJIOXKCHHN  ydeOHOH
JAUCHUILUIMHBI, YMCHUC I10JIy4aTh C IMOMOMIBIO MPEIIogaBaTClsd IMPaBUIIbBHOC
pelieHrne KOHKPeTHON MPaKTU4YeCKON 3aayl U3 YHcia MpeayCMOTPEHHbIX
pabodeil mporpaMMoi, 3HAaKOMCTBO C PEKOMEHIOBAHHOW CIIPAaBOYHON
JINTEPATypOU.

«HeynoBneTBOpUTENBHOY»
HU3KUH YPOBEHb

Ilpu oTBeTe 0OydaromErocss BBIABUINCH CYIIECTBEHHBIE MPOOEIBI B
3HAHUAX OCHOBHBIX TIOJOXEHHWHA Y4eOHOW IUCIHIDIMHBI, HEYMEHHE C
MOMOILBIO MPENONABATENS MOIYYUTh MPABUIBHOE PEIICHHE KOHKPETHOM
MPAKTUYECKOM 3a/lauM U3 YHCia MPEeIyCMOTPEHHBIX pabodel mporpaMmmon
y4eOHOW JUCIUTUIMHBI,

4.2.2. Kputepun oueHku nu¢depeHIIHPOBAHHOIO 3a4eTa

OLeHKa, ypOBEHb

OnucaHue KpuTepueB

«3adreHo (OTIUIHO)Y,
BBICOKUI YPOBEHB

OO6yuatommuiicst TIyO0KO ¥ IPOYHO YCBOMJI BECH IPOTPaMMHBIN MaTepua,
HCUEpIbIBAIONIE, TTOCIEJ0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOWHO €ro
W3jaraeT, He 3aTPYAHSETCS C OTBETOM IPU BUIOW3MEHEHHH 3aaHus,
CBOOOJHO CIpaBiseTcs C 33Ja4aMH M TNPAaKTHYECKUMH 33/IaHHSAMH,
MpaBUIIBLHO OGOCHOBBIBaeT MNPUHATBIC PCHICHUA, YMECT CaMOCTOATCIIBHO
0000111aTh U M3JIaraTh MaTepuall, He JIOMycKasi OIUOOK.

«3aureHo (Xoporo)»,
TIOBBINICHHBIH YPOBEHb

OOyuatomuiicst TBepIO 3HAET MPOrPaMMHBII MaTepual, TPaMOTHO M IO
CYIIECTBY H3JIaraeT €ro, He JOIyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE€ Ha BOIIPOC, MOXET IMPaBWJIBHO TPUMEHITH TEOPETHUECKHE
MOJIOXKEHNSI W BIAACET HEOOXOAMMBIMH YMEHHMSIMH M HAaBBIKAMH IIPH
BBIIMOJIHEHUY TIPAKTHYECKHX 3a/laHHM.

«3a4yTeHo
(YIOBIETBOPUTENHHO)»
, IOPOTOBBIA YPOBEHb

OOy4Jarmuiicss yCBOWJI TOJNBKO OCHOBHOW MaTepuayi, HO HE 3HaeT
OTHENBHBIX JETAJICH, JOIMyCKAeT HETOYHOCTH, HEJOCTATOUYHO MPABIILHEBIE
(hopMyTUPOBKH, HapymaeT  IOCJIEIOBATEIHHOCTE B HM3JIOKEHUH
NPOrpaMMHOr0 MaTepuana U HCHBITHIBACT 3aTPYJHEHUS B BBIMOIHECHUH
MPAKTUYECKUX 3aJaHUM.

«He3zaurteHo
(HEyOBIETBOPHUTEIHHO)»
HU3KHUI ypOBEHB

OO0yuaromuiics He 3HaeT 3HAYNTENBHON YacTH MPOTrPaMMHOTO MaTepHana,
JIOTYCKAET CYIIECTBEHHbIE OIMMOKW, C OONBIINMH 3aTPYJAHCHUSMHU
BBITIOJHSAET MTPAKTUYECKUE 3a/IaHNUs, 3a/1a4H.

4.2.3. Kputrepuu ouieHKM HHAHUBUIYAJbHOI0 POEKTA
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OreHka, ypOBEHb

Ornrcanne KpuTepueB

«OTInaHOY,
BBICOKUH YPOBEHb

1. [IpaBWIIEHO TIOHSATHI 11€J1b, 33/1a4YH BBITOIHECHHUS POEKTA.
2. CoOmogeHa TEXHOJOTHS  HCIIONHCHHS — IIPOCKTa,
COOTBETCTBYIOIINE 3TalbI.

3. [IpoekT opopMIIEH B COOTBETCTBHH C TPCOOBAHUSIMH.

4. TIposiBIIeHBI TBOPYECTBO, HHUIATHRA.

5. TlpenbsBrneHHBIH TPOAYKT JACATEIBHOCTH OTIHYACTCS
KaueCTBOM HCIIOJIHCHUS, COOTBETCTBYET 3asBJICHHOW TEMe.

BBIICPIKAHB]

BBICOKHUM|

«Xoporoy,
MPOJIBUHYTHIM YPOBEHb

1. [IpaBUIIBHO MOHSTHI LIETb, 33/1a4H BBIMIOJIHEHUS IPOEKTa.

CoOroneHa TEXHOJIOTUS UCTIONHEHUs IPOEKTa, ATallbl, HO IOMYLICHB! HE
3HAYUTENbHBIE OMINOKH, HE TOYHOCTH B O(OPMIICHHH.

2. IIposiBIEeHO TBOPUYECTBO.

3. IlpenbpsaBneHHBIH NPOLYKT JEATEIBHOCTH OTIMYACTCS BBICOKUM|
Ka4eCTBOM HCIIOJIHEHHUS, COOTBETCTBYET 3asiBJICHHOM TEMe.

«Y IOBJIETBOPUTEIHLHOY,
MIOPOrOBBIA YPOBEHb

1. IIpaBHIIBHO TIOHATHI 1I€Nb, 3a7a4YH BBITTIOJIHEHUS IIPOEKTA.

2. CoOimro/ieHa TEXHOJIOTHSI BEITIOJTHEHHS MTPOEKTa, HO IMEIOTCA1-2 OmmoOKH
B dTamnax Wik B 0pOpMIICHUH.

3. CaMOCTOSITENILHOCTD MPOSIBJIEHA HA HEJOCTATOYHOM YPOBHE.

«HeynoBneTBopuTeIHLHO
HU3KUN YPOBEHb

ITpoeKT He BBIIOIHEH WK HE 3aBEpILCH

4.2.4. Kputepuu oieHKH TeCTUPOBAHHUA

OueHka, ypOBEHb

IToka3aTens oeHKH

«OTIIHOY,
BBICOKUU YPOBEHb

He menee 90 % GasioB 3a 3a1aHust TECTA.

«Xoporoy,
MIPOABUHYTHIN YPOBEHB

He menee 75 % 0ai1oB 3a3agaHus TECTA.

«Y 1OBIETBOPUTEIBHO
, IOPOTOBBIN YPOBEHb

He menee 55 % OayuioB 3a1aHus TeCTA.

«HeynoBneTBoputensH
o»
HU3KUH YPOBEHb

Memnee 55 % 0aiu1oB 3a 3aaHUS TECTA.

4.2.5. Kputepuu oueHKH YCTHOTO 0npoca

OrneHka, ypoBeHb

Onucanue KpUTEPUEB

«OTan4HOY,
BBICOKU YPOBEHB

BeictaBisiercsi, eciu 0OydaroIIMICs IOCIEN0BATENbHO, YETKO, CBA3HO,
000CHOBaHHO M 0€30LIMOOYHO M3JaraeT yuyeOHBI MaTepua; AaeT OTBET
B JIOTMYECKOM IOCIEAOBAaTEIILHOCTH C HCIIOJIB30BAaHUEM IPHUHITON
TEPMHUHOJIOTHY; TIOKAa3bIBa€T MOHMMAHWE CYITHOCTH PacCcMaTpHUBaEMBIX
MIOHSTHM, SABJICHUH M 3aKOHOMEPHOCTEH, TEOPHUM, B3aUMOCBS3EH; yMeeT
BBIJICJIATH TJIABHOE, CAMOCTOSITEIFHO NOATBEPKAATH OTBET KOHKPETHBIMH
npuMepamu, (akTamHu; CcaMOCTOATENILHO aHAM3UpyeT W 0000ImaeTr
TEOpETHUECKU MaTepuai; CBOOOJHO yCTAHABIMBAECT MEXIPEIMETHBIE
(Ha ocHOBe paHee MPUOOPETEHHBIX 3HAHUN) M BHYTPHUIIPEIMETHBIE CBS3H;
YBEpEHHO M 0e30IMIMO0YHO MPUMEHSET MOydYeHHbIE 3HAHHUS B PEIICHUN
HOBBIX, paHee HE BCTPEYABIIMXCS 3a/ad; pAIMOHAIBHO HCIIOIb3YeT
CIpaBOYHBIE MaTepUalbl, Y4YE€OHHK, JOMOJHHUTENbHYIO JIUTEparypy,
MpPUMEHSIET YHOPAJOYCHHYIO CHCTEMY YCIOBHBIX O00O3HauYeHHH IpH
BEJCHUU 3alMcell, CONPOBOKAAIOUIUX OTBET; [OINYCKaeT B OTBETE
HEI04YEeThl, KOTOPHIE JIETKO UCTIPABIISIET MO TPEOOBAHHIO MPENOaBaTENs.
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«Xopo1uio,
MTOBBIIIICHHBIN YPOBEHB

BrictaBisiercsi, eciii  OOydarolMiCS  TMOKa3blBaeT 3HAHHE BCETO
H3YyYEHHOT0 y4yeOHOro MaTepuana; 1aeT B OCHOBHOM INPaBHJILHBIN OTBET;
y4eOHBII ~ MaTepuajd  H3/laraeT B~ OOOCHOBAHHOH  JIOTHYECKOU
MOCJIEIOBATENILHOCTH, IIPH 3TOM JIOMYCKAET OJIHY HerpyOyro OIMIMOKY HITH
He Oonee AByX HEIOYETOB B HCIIOJIb30BAHWM TEPMHHOJOTHH Y4eOHOTO
MpeaMeTa, KOTOPbIe MOKET UCIPAaBUTh CaMOCTOSITENIHHO; aHAIH3UPYET U
00001I1aeT TEOPETHUCCKUI MaTepwall; COOJIOAaeT OCHOBHBEIC ITpaBHIIA
KYJIBTYPBl YCTHOH Pedr; MPUMEHSET YHOPSIOUYCHHYIO CUCTEMY YCIOBHBIX
0003HaYCHUH MIPH BEACHUH 3aITUCEH, CONPOBOXKIAIOIINX OTBET.

«Y IOBIIETBOPUTEIBHOY,
IIOPOrOBBIA YPOBEHb

BricTaBnsercs, ecnmn  OOy4arOIIMHCSA:  JEMOHCTPUPYET  yCBOEHHE
OCHOBHOTO COJAEp)KaHHs ydYeOHOro MaTepuana, WMeeT mpoOernbl, He
MPEMsATCTBYIOINE JalbHEWIIEMy YCBOCHHIO y4eOHOro MarepHana;
OpUMEHsIeT TOJNyYeHHbIC 3HAaHUS TpPU OTBETE Ha BOMPOC, AaHAJM3e
IIPEUVIOKEHHBIX CHUTyallMd 1o o0pasily; IONyCKaeT OIIMOKH B
WCTONB30BaHUKM TEPMHUHOJOTHHM y4eOHOrO TpeAMeTa; MOKa3bIBaeT
HEJ0CTAaTOYHYI0 C(HOPMUPOBAHHOCTh OT/ICIBHBIX 3HAHWH W YMCHUM;
BBIBOJIBI 1 O0OOIIEHHUSI apryMEHTUPYET cl1a0o, JOMMyCKaeT B HUX OIINOKH;
3aTpyqHSETCS TPH aHAIKM3e UM OOOOIIEHWH Y49eOHOTO MaTepHhania; JaeT
HCIOJIHBIE OTBCTLI Ha BOIIPOCHI NpEnioAaBaTciid WKW BOCIHPOU3BOAUT
coJiep)KaHue paHee IIPOUYUTAHHOTO YIeOHOT0 TEKCTa, c1ado CBSA3aHHOIO C
3aJaHHBIM  BOIPOCOM; HCIIOJB3YyEeT  HEYIOPSJOUYEHHYI0  CHUCTEMY
YCIOBHBIX O00O3HAYCHHMU TP BEJCHUU 3aIKMCEH, COMPOBOXKIAIOIINX
OTBET.

«HeynoBneTBOpUTENBHOY,
HU3KUH YPOBEHb

BeicTaBmnsiercs, ecnu 00y4aronuiics: He pacKpbUI OCHOBHOE COJIEpIKaHHe
ydeOHOro Marepuaia B Ipeleliax MOCTAaBICHHBIX BOIPOCOB; HE yMeEeT
NOPUMCHATH MMCIOIHECA 3HAHHA K PCHICHUIO KOHKPCTHBLIX BOIIPOCOB U
3ama4y 1o o0pasily; JOIMyCKaeT B OTBETe Ooiiee NBYX T'pyOBIX OIMIHOOK,
KOTOpBIE HE MOXET HCIPAaBUTh AK€ IMPHU MOMOIIM OOYYaroUMXCS H
IpernojaBares.

4.3. OneHoYyHbIE cpeacrea AJsl MPOBEACHUA TEKYIIEr0 KOHTPOJISA YCIIEBAEMOCTH

TecToBbIC 3aaHUA

1. Paccuwnraiite maccy NaCl, HeoOxomumyro 1ist monydenust 0,5 MOJIb pacTBOpa.
IIpaBuiabHbIi oTBeT: 29,22 1.

2. Ompenenure o0BeM rasza, 3aHUMaeMmMoro 2,5 MOJb KHUCIOpOAa MPH HOPMAJIbHBIX

YCIOBHSX (H.Y.).

IIpaBuiabHbIH oTBET: 56 1.

3. KakoBa koH1eHTpanus pactBopa, eciau B 500 mu pactBopero 10 r KOH?
IIpaBuiabHbli oTBeT: 0,356 MOIB/1I.

4. PaccumTaiite 00beM Bo0OpO/a, oiydaeMoro u3 5 r Zn B peaxiuu ¢ HCI.
IIpaBuabHbIil oTBeT: 1,70 1.

5. Bo3nyx (o6bemom 1 1) ¢ mpuMechbio XJopa MPOMYCTHJIM 4epe3 U30BITOK pacTBOpa
Homuaa kamusi, mpu 3ToM Belgenwiock 0,127 r ioxa. OnpenenuTb 0ObEMHYIO JIONIO XJIOpa B

JTAHHOM Ta30BOM CMECH.

IMpaBuiabnelii orBet:1,12 (%).

6. T'a3000pa3Hblii MpeeNbHbI HEIUKINYEeCKU YrieBoaopoa oobeMoMm 224 mia (H. y.)
COXXTJIM ¥ MPOAYKTHI pacTBopmin B 1 11 0,148 %-i1 u3BecTkoBo# BoibI (TwioTHOCTH 1,0 /M), [pum
sTOM ObLIO ToTy4eHo 1,0 T ocagka. Onpenenute MOJIICKYJISPHYIO (OPMYITY YIIIEBOIOPO/IA.

IIpaBuabHbIii oTBeT: C3Hg.
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7. Mennyioo minacTuHKy Maccoil 20 r omyctwin B pactBop HuTpara prytu (II). Macca
IUIACTUHKKM yBeluuuiaach Ha 2,73 r. Ilocne 3TOro miaacTMHKY NpOKalWIM, M OHa IpuodOpena
nepBoHavYaibHbIN BUA. Kak n3MeHUIach npu 3TOM Macca MJIaCTUHKU?

IIpaBuabHblil oTBeT: 1,28 T.

8. CMmech XxJopyaa MarHusi U HUTpaTa ajJlOMUHUS pacTBOpWIM B Boje. llomyueHHbIN
pactBop pasznmwim 1o tpeM komdam. K 750 T pactBopa B mepBoil Koibe N00aBUIM H30BITOK
pacTBopa HUTpara cepedpa. [Ipu aTom ob6pazosanock 114,8 r ocaaka. K 300 r pactBopa Bo BTOpoi
kosbe mobaBunu 868,54 T 20% pacTBopa ruapokcuaa Harpus. [Ipu ToM MaccoBast JOJIsS MIEIOYH
B pacTBOpe yMeHbIIuaach B 1,6 paza. Beryuciaure MaccoByro OO KaXI0Ml U3 COJIE B TpeThen
KoJioe.

IpaBuabublii oTBeT: ®(MECl) = 5%; o(Al (NO3)3) = 7,1%

9. T'muuepun oOpaboTaiu KOHIEHTPUPOBAHHOM a30THOM KHCJIOTOM B MPHUCYTCTBUHU
BOJI0OTHUMaoIero BemiectBa. 100 r mojiyyeHHOro BeELIECTBAa B30PBAJIM, a MPOAYKT pPEaKLHU
MPOIYCTUJIN TOCIEI0BATENBHO Yepe3 PacTBOPHI LIEIOYH, KOHIIEHTPUPOBAHHON CEPHOMN KHUCIOTHI
W HaJl HarpeTou MeaHou cnupayibio. OcTaBuIMiica Ta3 coOpajaud B MEPHBIA LMUIUHAP HaJ BOJOH.
Kakoii 1o ra3? Kakosa ero macca u o0bem (H. y.)?

IIpaBuabHBI 0TBeT: Macca a3orta 18,51; 00béM — 14,811

10. Yepes 526,5 r pacTBopa XJIOpUAa HATpUs, B KOTOPOM MacCOBasi J0Jisi BCEX MPOTOHOB
paBHa 54,7%, npoIycKain 3J1€KTPUUYECKUN TOK 10 TeX IMOp, MOKa Ha aHOJEe HE BblAEIuIoch 22,4
n(n.y.) raza. K obpa3oBaBiieMycsi B pe3yJibTaTe 3JEKTPOJM3a pacTBOpy AoOaBwin 13 T muHKa.
Onpenenute MacCOBYIO OO BCEX MPOTOHOB B KOHEYHOM PacTBOPE.

IIpaBuibHblii oTBeT: 54,8%

11. Oxcun cepor (IV) o6bemom 4,48 1 (H.y.) nponyctunu B 100 1t 3,6%-HOro pactBopa
rusipokcuaa autus. CKoJIbKO MOJIb COIM 00pa30Baioch B pacTBope?
IIpaBuabHelii oTBeT: 0,15 MOb

12. K pactBopy, conepxamemy 2,5 r Opomuna crponums, npwiian 10 r 8,7%-Horo
pactBopa cynbgpaTta kKanus. CKOIBKO T ocaika HpU 3ToM oOpaszoBanock? OTBeT paiTe ¢
TOYHOCTBIO /10 COTBIX (JIECATUYHBIN 3HAK — 3a1IATast).

IIpaBuiabHbli oTBeT: 0,92 T.

13. B peaknum 030Ha C pPAacTBOPOM HOAWAA Kalusl TIONy4aeTcsl Ta3, KOTOPBIH
B3aMMOJICHCTBYET C aMMHAKOM Ha KaTaliu3aTope ¢ OOpa30oBaHMEM BEIIECTBA, COCTOSIIETO H3
JIByXaTOMHBIX MOJIEKYJ. 3alMIIMTE MOJSPHYIO MaccCy 9TOro BellecTBa (B OTBETE JOHKHO OBITh
TOJIEKO YHCIIO C TOYHOCTBIO JIO IETIBIX ).

IIpaBuiabHebli oTBeT: 30 I/MOJIB.

14. Yto cmocoOCTByeT MOTYYEHHIO MPOMAaHa B MPOIECCe XUMUYECKOTO B3aMMOJICHCTBHS
C3zHe(r + Hary <> C3Hgry + Q?
IIpaBuiabHblil oTBeT: [lOBBILICHUE HaBIEHUS.

15. Bo ckonbko pa3 1e1ecoo0pa3Ho MOBBICUTH JIaBJIEHUE CUCTEMBI, B KOTOPOH MPOUCXOIUT
npespaiienre NO B NOy, ¢ 11e71bi0 TOBBIIIEHUS] CKOPOCTH peakiuu B 729 pas?
IIpaBuibHbIi oTBeT: 9

16. VYcraHoBUTE TMOCIENOBATEIBLHOCTh HAMPABICHHOCTH CMEIIEHUS XHUMHUYECKOTrO
npoiiecca, KoTopbeiii onucbiBaetrcs ypaBHeHneM CO < CO,+ C + Q BcneacTeue: a) MpUMEHEHHS

KaTaJm3aropa; 0) MOHWKECHHUS JaBJICHUS; B) YBEIHMUCHHs KOHLIEHTPAIMK KapOOHa; ') BO3pacTaHH
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TeMnepaTypbl
IIpaBWJIBbHBII OTBET: HE BIMSET; BIEBO; HE BIIUSIET; BJIECBO.

17. 3a cuér BBeNEHMS KaTalu3aTopa TEYEHHWE XHMUYECKOrO IIpollecca YCKOpSETCs,
HOCKOJIBKY. ..
IIpaBu/IbHBINH OTBET: CHUXXAECTCS SHEPrUsl aKTUBALIUU.

18. Kak Ha3bIBaeTCs BEIIECTBO, 3aMEJISIOLIEE IPOLIECC XMMUUECKON peakiuu?
IIpaBU/IbHBII OTBET: HHTUOUTOP.

19. JIge €mkoctu 3amonHuiau paBHbIM 00bEMOM HCIl onmHol koHueHTpanuu. B mepByro
€MKOCTh 100aBMUIIM IIMHKOBBIE Ta0JIETKH, BO BTOPYIO - PAaBHYIO MM IO Macce IIMHKOBYIO IbLIb. B
KakoW U3 EMKOCTEH paHbIIE 3aBEPIINTCS pEeaKIusi?

IIpaBU/IBLHBIN OTBET: BO BTOPOH.

20. Xumuueckuil npouecc onuckiBaercs ypaBHeHueM A + B < C + JI. Cmemanu no 3
mons BemiecTB A, B, C. Ilocne ycTtaHOBiI€HUs paBHOBECUS B CMeCH OyJeT HaxoIuThbcs 4 MOJb
BemiectBa C. Uemy Oyzer paBHA KOHCTaHTa PaBHOBECHS?

IIpaBu/bHBIA OTBET: €IMHUIIC

21. Kak u3mensiercss ObICTpOTa MPSIMOU PEaKIIMH
CsHs (1) + Oz (1) = CO2(1) + H20(T), ecnu B 2 pa3a MOBBIIIACTCS J1aBlieHUE?
IIpaBuabHbBI 0TBET: Bo3pacTeT B 64 pasa.

22. K XHMMUYECKUM DEAaKLUUAM II0 HM3MEHEHHMIO CTEIEHM OKHUCIEHUS HE OTHOCSTCS
XUMUYECKHE PEAKLIHH. ... ..
IIpaBuibHbIA 0TBeT: OOMEHa.

22. Kaxoii MeTo/1 UCHOIb3YyeTCsl TPH PacCTaHOBKE KOA(P(PHUIIMEHTOB B YpaBHEHUU?
IIpaBu/bHBINH 0TBET: IEKTPOHHOIO OasiaHca.

23. Ilo TernoBoMy 3¢ (deKTy peakliMy MOAPA3ALNAIOTCS Ha. .........
IIpaBUIBHBIN 0TBET: SK30TEPMUYECKUE U IHIOTEPMHUUECKHE.

24. HeoOpaTuMoii Ha3bIBAETCS PEAKIUSL. .. ... ....
IIpaBuibHbBINH 0TBET: HayIIas 10 KOHIIA, TO €CTh JI0 IIOJTHOTO U3PACXOI0BAHUS OJJTHOTO U3
pearupyroux BeIeCcTB

25. Paccuuraiite maccy NaCl, Heooxoaumyto juig noaydenus 0,5 MoJib pacTBopa.
IIpaBuabHbI oTBeT: 29,22 1.

26. KTo BepBble BBIABUHYJ TEOPHIO THOPUIM3ALIMK aTOMHBIX OpOUTanei?.
IIpaBuabHbIii oTBeT: JI. [TomuHr.

27. Kakoe xonuuectBo cBs3elt ¢ u © B Mojekyine CHz-CHO?
IIpaBWiIbHBII O0TBET: IECTh G, OJIHA TT.

28. Kakoil Tun rubpuauszaiiy xapakTepeH A aToMa KapOoHa (yHKIIMOHATIBHON TPYIIIIBI
CHsCHCOOH?

. 2
IIpaBu/IbHBIH OTBET: SP

29 Tlo kakoMy TUITY THOPHUIU3UPOBAHBI BaJICHTHBIE opOuTanu aromoB C B mosiekyie CoHg
(cm. puc.)?
23



H_ H
C=C
/ N
H H
IIpaBU/IBLHBIH OTBET: sz.

30. He cymecTByeT TuIa THOPHANU3AIIHNH. . . ....
IIpaBuibHbBII OTBET: SP

31. YcraHOBHTE COOTBETCTBHE MEXKIY Ha3BaHHWEM OKcHJa U (OpMyslIaMu BEIIECTB, C
KOTOPBIMH OH MOET B3aMMOJCHCTBOBATh: K KaXJAOW MO3UIMH, O0O3HAUECHHOW OYKBOA,
1moa0epuTEe COOTBETCTBYIOIIYIO MO3HITNIO, 0003HAUYECHHYIO ITU(POii.

Ha3Banue oxkcuaa

A) OKCHJI KaJHs;

b) okcun yrinepona (ID);
B) oxcupg xpoma (I1I);
I') okcug dpocdopa(V).

DopMyJabl BellecTB

1) H,0, MgO, LiOH;

2) Fe304, Hzo, SI,

3) H,, Fe30y4, Oy;

4) H,0, N2Os, H3POy,
5) HCI, NaOH, Al;

6) A|, N205, H,0;

A b B I

IIpaBuabHbIi oTBeT: 4351.

32. YCTaHOBHTE COOTBETCTBHE MEXKIy pPEardpyrolMMU BEIMECTBAMH H TPHU3HAKOM
peaxiuu, KOTOphIi HaOMI0gaeTcs MpU MX B3aWMOJEUCTBUU: K KaKIOW MO3HUIMH, 0003HAYEHHON
OyKBOM, MOIOEPUTE COOTBETCTBYIOUIYIO TTO3UIINIO, 0003HAYECHHYIO ITUDPOA.

A) NaFeO, u HCI

B) K>Cr,07 u HC](KOHH_)

B) Ca(HCO3), u NaOH

I') Na [Al (OH)4] u H,S

1) Brimamenue ocaaka

2) 3meHeHue 11BeTa pacTBOpPa U BBIJICTICHHE Ta3a
3) OGpa3oBaHue KeNTO-0yporo pacTBopa

4) ObecrBeurBaHUE pacTBOPa

5) Beigenenne OecriBeTHOTO raza

A b B I

IIpaBuibHbli oTBeT: 3211.

33. YcraHOBHUTE COOTBETCTBUE MEXIY pearupyrolliMy BeUIECTBAMH U IPH3HAKOM
peakiuu, KOTOphId HAOMI0IaeTCsa MPU WX B3aWMOJCHCTBUU: K KaXKIOW MO3UIMH, 0003HAYEHHOMN
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OyKBOH, MOIOEPUTE COOTBETCTBYIONTYIO MTO3UIINIO, 0003HAYECHHYIO ITU(POA.

A) AnunuH u Br; (5

B) Dranams 1 KMnOy (HY)

B) Kap6onat natpust u HCOOH

I') Momun metmnammonust 1 AgNOs

1) Bugumele npu3Haky peaklMi OTCYTCTBYIOT
2) Beinenenue raza
3) Beinaznenue >xenToro ocazuka
4) Boinasienue 6enoro ocajgka 1 o0ecliBeunBaHue pacTBOpa
5) ObecuBeunBaHNE MAIMHOBOTO PAacTBOpa
6) OkpaimvBaHie pacTBOpa
A b B r

IIpaBuabHbBIH oTBeT: 4523.

34. VYcraHOBHUTE COOTBETCTBUE MEXJY pearupyrollMMU BeUIECTBAMU U IPHU3HAKOM
peakuuu, KOTOPHIH HAOIOAeTCsl IPH UX B3aMMOACHCTBHH: K KaXJIOH MO3UIUU, 0003HAYCHHON
OYKBO, TOJI0EpUTE COOTBETCTBYIOILIYIO MO3UIINIO, 0003HAYCHHYIO LIU(POIA.

A) Auerunen u [Ag (NHs),] OH
b) I'mtoko3a u Br;

B) I'moko3za u Cu(OH); (20°C)
I') ®enonu FeCls

1) Cunee oxpalimBaHue pacTBopa

2) Obpa3oBaHnEe METAIINYECKOTO 3epKaa
3) OGecuBeurnBaHuE pacTBOpa

4) duoneToBoOE OKpaLIMBaHUE PACTBOPa
5) OGpa3oBaHue ocaaka

A b B I

IpaBuibHblii oTBeT: 5314.

35. U3 yka3aHHBIX B POy XUMHUYECKHX JJIEMEHTOB BBIOEpUTE TPU DJEMEHTA, KOTOPHIC
HAXOJATCS B OJHOM mepuoje. Pacmonoxute BbIOpaHHBIE dJIEMEHTHI B TOPSAKE YCHICHUS UX
METaJNIMYSCKUX CBOMCTB.

1) Li2) Be 3) C4)Si5) Ge

IIpaBuiabnbli oTBeT: 321

36. U3 yka3aHHBIX B Py XMMHUYECKUX DJIEMEHTOB BBIOCPUTE TPU DIIEMEHTa, KOTOPBIC
HaxoJiITCs B OMHOM rpymnme. Pacnoioxkurte BbIOpaHHBIE AJIEMEHTHI B TOPSIKE BO3PACTAHUS
KHCIIOTHOCTH 00pa3yeMbIX UMH JIETYYHX BOJAOPOTHBIX COSTUHECHUI.

1) S2) Cu3)04)Srb5) Se

IpaBuiabHbIi 0TBeT:315

37. U3 yka3aHHBIX B PSAY XUMHUYECKHX JJIEMEHTOB BBIOEpUTE TPU 3JEMEHTa, KOTOpHIE
HaXOJATCS B TJIaBHBIX NOATpynmnax. Pacronoxxure BHIOpaHHbBIE 3JIEMEHTHI B OPS/IKE YMEHBIICHUS
CHUJIBI IPUTSKEHUS UX BAJICHTHBIX JIEKTPOHOB K SJIPY.

1)Sr2)N3)F4) Ti5) V
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IIpaBuabHbBI oTBeT: 321

38. U3 yka3aHHBIX B Psily XMMUYECKHUX 3JIEMEHTOB BBIOEpPUTE TPH JIE€MEHTa-HEMETAIIA.

Pacrnionoxure BBIOpaHHBIE DSJIEMEHTHI B MOPSAIAKE YBEIHUYEHHUS HSHEPIUU, KOTOPYIO
HE00X0AMMO 3aTpaTUTh Ha OTPBIB OJHOIO 3JEKTPOHA C BHEIIHEr0 YPOBHA aToma (SHEpruu
MOHU3AIINHN).

1)B2)C3)Na4d)K5)F

IIpaBuiabHbIi oTBeT: 125

39. Crpoenue B BUJE IIIOCKOTO TPEYTrOJbHUKA UMEIOT MOJICKYIIbI:
(?) Pa

(?) H20,

(?) SOs

() BFs

40. IIupaMugaibHOE CTPOEHUE UMEIOT:
(‘7) CO, u BF3
(') NH3 n PH3
(7) NH3 u BF;
(?) H3O u CO;

41. Ykaxute (HopMyIIbl TOISIPHBIX MOJICKYII (IMTIOJEH):
() N2

() HCI

(?) Ha

(?) NO

42 Yemy paBHO KOJIMYECTBO CBsi3ei curma B Mosekyie CoHy?
(?) onna

(?) Tpu

(1) AT

(?) uetnipe

43. B Monekyse Kakoro COeTMHEHUS UMEETCS KpaTHasl CBS3h?
(?) TpuxnopmeraHa

(?) sTanomna

(!) mponanona

(?) mponuHa

44. Kakoil Tun rudbpuau3aiiy XxapakTepeH i aToMa KapOoHa (yHKIIMOHAIBHON TPYIIIIBI
CH-CH-COOH?

(?) sp°
(1) sp’
(?) sp*d
(?) sp

45. HenonsipHBIMHA MOJIEKYJIAMH SIBIISIFOTCA
() BCl3
(?) NHs
(?) SOs
(?) BeF,
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46. HauOoupiiee 3HaUCHHUE CBS3EH T B MOJICKYJIC:
(?) 6yrena-1

() muBHUHMIIA

(?) Oyrana

(?) 6enzona

47. Ilponiecc ruOpuAN3aIIAN TPOUCXOAMT MPU TUTIE XMMHUYECKOU CBS3H:
(?) MeTamImyeckom

(?) nonHoM

(!) koBaJIEeHTHOM

(?) BOmOpOTHOM

48. B KakoM W3 YKa3aHHBIX HUXE COCAMHEHUN HMMEETCs HauOOJIbIIee KOJUYECTBO ©
CBsI3eH?

(") (CH3) -CH

(?) CH3-C=C-CH3;

(‘7) CHZZCH‘CHZ‘CH?,

(?) CH,=CH-CH=CH,

49. YkaxxuTte coeJuHEHNE, B KOTOPOM MOJIEKYJIbI HEMOJISPHBIE:
(?) NH3
(1) CHy
(?) CO,
(?) H.0

50. B monexyiie kakoro BeliecTBa UMEETCsl aToM KapOoHa B sp3 rudpuanzanuu?
(?) CH3 (ctupon)

(1) CH3CHO (aneranpaerunm)

(?) C6H6NH2 (anmmun)

(?) C6HBOH (dpenomn)

51. Kakolt Tun rubpuau3anuu XapakTepusyercss cMmemmuBaHueM | s-opOutaiu u 1 p-
opbutanu?

(1) sp

(?) sp?

(?) sp’

(?) sp°d

52. Monekyne Kakoro COeIUHEHHs MPUCYIl OAMHAKOBBIA BUJ THOpUAM3AIMKA OpOUTaIei
BCEX aTOMOB KapOoHa?

(?) Tomyona

(!) 6yragmena-1, 3

(?) yKCYCHOM KHUCTOTBI

(?) arrerona

53. [IpupoaHbIil KaydyK — 3TO MOJIUMED...:
(?) 6yranuena

(!) mzompena

(?) crupona

(?) oTunena

54. YUtoObI peAOTBPATUTh OKUCICHUE KaydyKa, TOJIBKO YTO JTIOOBITOTO M3 COKAa PacCTCHUH,

U pa3MHOKEHHE B HEM OakTepuii, ero o0padbarTeiBatoT pa30aBICHHBIMU PACTBOPAMHU KUCIIOT:
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(?) BasIepnaHoOBO, YKCYCHOM
(?) MmypaBbUHOM, MACISTHOM
(?) ykcycHO#, a30THOM

(!) MypaBbUHOM, YKCYCHOI

55. Kakoe coegHEHHE SIBIISIETCSI MOHOMEPOM JIMBUHMIIOBOTO KaydyKa?
(?) 2-x10pOyTaauen-1,3

(!) 6yranuen-1,3

(?) 2-metunbyraanen-1,3

(?) BuHMIOCH301I

56. Kak mensiercs kayuyk npu 50°C?

(?) craHOBHTCSL XPYITKAM, HETIPO3PAYHBIM
(!) cTraHOBUTCS MJIACTUYHBIM, JTUITKUM

(?) cTaHOBHTCS HETUTACTUYHBIM

(?) cTaHOBUTCSI CMOJTUCTBIM, KUJKUM

57. Kakoe cTpoeHHEe UMEET MaKpOMOJIEKYJIa KayqyKoB?
(?) pazBeTBIEHHOE

(?) muHelHOE U30THYTOE

(?) ceruaToe

(1) nuHEHOE CKpyUYEHHOE

58. UckyccTBEeHHBIN KaydyK BIIEPBBIC OBLI ITOJIYYEH B ... TOAY.
(?) 1962
(?) 1832
(1) 1932
(?) 1862

59. Bropoe Ha3BaHue Kay4dyka - Opa3miibCcKasi ...
(?) xayuyka

(!) reBest

(?) raBas

(?) mareBest

60. Kakoil yueHblli CHUHTE3UpOBal KayuyK?
(1) C.B. JleGenen

(?) B.B. MapkoBHUKOB

(?) B.B. Ilepexanun

(?) M.B. JlomonocoB

YcrHbIi onipoc

1. Yto sBisieTcs MpeAMETOM H3yudeHHs: opranuyeckod xumuu? Kakoe Oumonormueckoe
3HAYEHHE UMEIT OpraHuYecKre BemiecTBa B Npupone? Onummre MPUMEHEHUE OPraHuYeCKUX
COCIMHEHUH B CEJILCKOM XO35IIICTBE U B IIPOMBIIUICHHOCTH.

2. o xakuM mpu3HaKaM Ki1accu(UIUPYIOTCS oprannyeckue coeinHenus? Kakue rpymnmsl
aTOMOB Ha3bIBalOTCAd (DYHKIMOHAIBHBIMU Tpynnamu? IlpuBeaute mpuMepbl OCHOBHBIX KIJIACCOB
OPTraHUYEeCKUX COCTUHECHUH.

3. Kakoe sBieHHME B OpraHMYECKON XMMHUHU Ha3bIBaeTcs «wm3oMepuei»? Kakue BHIBI
M30MEpUHN XapaKTEPHBI JUIsI OPTaHUYECKUX COSIUHEHUI?

4. Kakoli psJl B OpraHMYECKON XMMHUH HA3bIBAETCS «TOMOJIOrnYeckum»? Yem oTiinyaroTcs
roMosiorn oT m3omepoB? llpuBenuTe rOMOJOrMYECKHE PsANbl MPENEIbHBIX YIIECBOIOPOAOB U

HCMIPCACIBbHBIX CITUPTOB.
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5. Ilepeuncnure OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYEeCcKoro ctpoeHust A.M. bytiepona.

6. OnuiuTe TUNBI CBSI3eW B OpraHMuYecKuX coeAnHeHusix. HazoBuTe THUIBI OpraHUYECKUX
peaxiuii, npuBeauTe npuMepsl. ONUIINUTE TPOCTPAHCTBEHHOE CTPOSHUE OPraHUYECKUX MOJIEKYII.

7. B Kakue TUIIBI peaklUii BCTYNAIOT HENPEAEIbHbIE YTIIEBOJOPOIbI?

8. Kakue peakuuu MO3BOJSIOT JOKa3aTb HaJu4Me JBOMHOM WM TPOWHOM CBSI3U B
MOJIeKyJie yriaeBojopoAa? 3aluImuTe peakuuy MOJMMepHU3alluk JTHieHa u Oyraauena-1,3. I'me
MPUMEHSIOTCS IPUBEICHHBIE TOIUMEPDI?

9. IIpuBenure NpUMepbl APOMATUYECKUX YTIIEBOAOPOIOB.

10. Onmmmte KiIaccu(HUKaui CIUPTOB, MPUBEAUTE MPUMEpPhl. B Kakue peakuuu
BCTYMAET ATWJIOBBIA cIUpT? 3alMILIUTE CXEMBbI PEaKIUH.

11. Onumure xuMuueckwe cBolicTBa (eHomoB. Kakas KadecTBEHHAs peakIus
UCTIONB3YeTcs Uit oOHapykeHus penonos? ['e mpumenstorcs GeHombI?

13. Kakas ¢yHkimoHanbHas Tpynmna Ha3biBaeTcs kapOoHuabHOW? [IpuBemaute Gopmyibl
HU3ILIUX FOMOJIOTOB IIPEENbHBIX AJIbAECTUIOB U KETOHOB. B uem ux pasznnuue?

14. Kakue opraHudeckue COCIUHEHHS OTHOCSTCS K KapOOHOBBIM KucioraM? Omnummre
KiIaccupukanuio KapOOHOBBIX KHCIOT. KakuMm 00pa3oM NpPOTEKAOT pEeakuH 3aMEHICHUs Yy
apoMaTHUYECKUX KapOOHOBBIX KUCIOT?

15. Kakme coemamHeHHst OTHOCATCA K kupam? OnumuTe KIacCU(UKAIUIO KUPOB.
[TpuBenuTe mpUMeEpHI KUBOTHBIX KUPOB U PACTUTEIBHBIX MacCell.

16. Uto Takoe xumMuueckuil nement? Jlaiite ompeneneHue: atoM, MOJEKyia, IPOCTOe U
CIIOKHOE BellecTBO. UYTo Takoe aToMHas eauHuIa Macchl. Kak paccuMtarh OTHOCHTENBHYIO
ATOMHYIO U MOJIEKYJISIPHYIO Maccy.

17. Yro Takoe uymcio mojen? Kakue enuHUIBI MU3MEPEHHsT UMEET MOJsipHas macca?
KakoBbl cTexuomMeTpuyeckue 3aKoHbl U NOHATUS XUuMuu. Chopmynupyiite 3akoH ABOTraapo U ero
CJIEJICTBUSI.

18. JlaiiTe coBpeMEHHOE TMOHITHE «XUMHUUYECKUH d7IeMeHT». UTo mpencraBisier coOoi
3JIEKTpOHHAsE 000JI04Ka, KakoBo ee cTpoeHue? KakoB ¢u3znueckuil cMbICI HOMepa Hepuoja
XUMHUYECKOro 37eMeHTa B [leproanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB?

19. TloueMy »IEKTPOHHBIE CIOM Ha3bIBAIOT SHEPreTHUYecCKUMHU ypoBHsAMH? KakoBo
MaKCHUMaJIbHOE YHCIIO 3JIEKTPOHOB Ha KaX/10M dHepreTuueckoM ypoBHe? Kak ero paccuurars?

20. YTto O3HayawT MOHATUSA «3aBEPIIECHHBIN» U «HE3aBEPUICHHBIN» JHEPreTHUYECKHE
YpOBHU?

21. IlpuBenuTte TpU KaTEropuu XMMUYECKUX 3JIeMEHTOB. Ha kakoMm mpu3Hake OCHOBaHa
JaHHas KiaccuuKanus?

22. Knaccudukarus mo 4uciy U COCTaBy UCXOAHBIX BEIECTB U MPOAYKTOB PEAKIIUH.

23.CopmynupyiiTe OCHOBHBIE TMOJOKEHUS TEOPUHU AJIEKTPOIUTUUECKON TUCCOIHAIIIH.
YTo Takoe NEeKTPOIUTHI?

24. Yto Takoe Bojopoanblil (pH) nmokazarens? Uto Takoe ruaponus conei?

25. Ha kakue Ki1acchbl pa3AensioT HEOpraHUYeCKre BEIECTBA, [0 KAKOMY IPU3HAKY?

26. IlpuBenute crocoObI MOMyUYeHUs] OECKUCIOPOAHBIX U KUCIOPOICOAEPKANTUX KHUCIIOT.
KakoBbI XxuMHUECKHE CBOMCTBA KUCIOT?

27. Haiite ompeneneHue coiied, mpuBeaute ux oOmryro ¢opmyny. Kakx oOpazyrorcs
Ha3BaHus coseri? Kak cocTaBisroT popmymbl coneit?

28. IlpuBenuTe Ki1accuUKaIMio cojeil B 3aBUCMMOCTH OT COCTaBa KMCIOTHOTO OCTaTKa.

29. KakoBbl XUMHUYECKHE CBOICTBAa aM(pOTEPHBIX TUAPOKCHIOB?

30. Kak 3aBUCAT KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB M THJPOKCHJIOB OT IMOJOXKEHUS
sanemeHToB B [ICX3?
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4.4. OueHo4Hble CpeCTBa /AJs NPOBe/leHUs] POMEKYTOYHOI aTTecTalluu

Bonpocsl nis 1uddpepeHuMPOBAHHOIO 3a4eTa

1. Xumuueckue 37€MeHThl. ATOMBI, MOJIEKYJIbI, IPOCTHIE U CIIOXKHBIE BEIIECTBA.

2. BeecTBa NOCTOSTHHOTO M IIEPEMEHHOI'0 COCTaBa. 3aKOH IMOCTOSHCTBA COCTABA BEILIECTB.

3. Macca aromMoB U MOJIeKyJ. ATOMHas eAauHuia maccbl. OTHOCHUTENbHBIE aTOMHas M
MOJIEKYJISIPHAs! MACCHI.

4. Tlepuonuyeckas cucremMa u ctpoeHue aroma. Ousnueckuil CMbICI NOPSAIKOBOrO HOMEpa
3JIEMEHTOB, HOMEpOB TIpymibl W nepuoja. llepmonuyeckoe HM3MEHEHHE CBOWCTB 3JIE€MEHTOB:
pazauyca aroma; SHEpTUH HOHU3ALUH; 3JIEKTPOOTPULIATEIILHOCTH.

5. CoBpeMeHHbIE MPEJCTABICHHUS O CTPOCHUH aroMa. KoprycKyssipHO-BOJIHOBOH Jyainu3m
4acTULl MUKPOMHMPA.

6. ITonsTre 00 3JEKTPOHHOM OpOUTAIM U SJIEKTPOHHOM obJake. KBaHTOBBIE unCia.

7. Pactipenenenue 3JIeKTPOHOB MO0 YHEPIeTUUYECKUM YPOBHSIM, MOJYPOBHAM M OpOUTAJISIM B
COOTBETCTBUM C IPUHIUIIOM HauMeHblel sHepruu, npuHuunom [aynu u npasuiom ['ynaa.

8. DOneKkTpoHHBIE KOHQHUTypalMd aTOMOB XHMHYECKHX DSJEMEHTOB. BajeHTHBIC
BO3MOXKHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB. DJEKTPOHHas KiIacCU(PUKALMS XUMHUYECKUX
3JIEMEHTOB: S-, P-, d-, f-a1eMeHTHI.

9. Oxcunipl, UX Kiaaccupukanus, cnocoObl MOTYyYeHHUs U XUMUUECKUE CBOMCTBA.

10. OcHOBaHus, X KJIACCH(PHUKAIHNSA, CIIOCOOBI TTOIYYEHUS U XHMUYECKHE CBOWCTBA.

11. Kucnotsl, ux Ki1accupuKaius, CocoObl NOIYYEHNU U XUMHUUECKUE CBOICTBA.

12. Cpennue conu, Ux KinaccuuKarus, Ciocoobl NOJyUYeHUsI 1 XUMUYECKUE CBOMCTBA.

13. Conu cpenHue, KUCIbIE, OCHOBHBIE U KOMIUIEKCHBIE.

14. OOmas xapakTepUCTUKA IIEIOYHO3EMEIbHBIX METAUIOB. Kanblwii, ero moixydcHHe,
du3nueckrue 1 XMMUYECKHE CBOMCTRA.

15. Baxkneiiue coeuHeHUs KalbIus, X 3HaYueHuEe W npuMeHenue. Kanbuuii B npupose,
ero OMOJIOrMYecKas poib.

16. Amomunuii. [Tonyuenue, pusndeckre 1 XMMHYECKHE CBOMCTBA aTlOMUHUS.

17. BaxHeiline COEIMHEHUS aJIIOMUHHUSA, HMX CBONCTBA, 3HAYCHHE M IIPUMEHECHHE.
[TpuponHble cOeAMHEHNS aTIOMUHUS.

18. Yrnepon u kpemuuii. Ilpocteie BemecTBa, 00pa3oBaHHbIE ’TUMHU 3JIEMEHTAMH.

19. Oxcuabl ¥ THAPOKCUABI YIIIEPOa U KPEMHHUS.

20. Baxxneiue coiau yroiabHOW U KPEMHUEBON KHUCIOT. CHUIMKaTHAs! IPOMBIIIEHHOCTb.

21. I'anmoreHsl - mpocCThIE BEUIECTBA: CTPOSCHUE MOJIEKYJI, XUMUYECKHE CBOMCTBA, MOJIyYEHUE
Y TIPUMEHEHHUE.

22. BaxHeimme coeIMHEHNS TAJIOTEHOB, UX CBOMCTBA, 3HAYCHHUE W MPUMEHEHHeE. | amoreHsl
B IIpupoie. buosornueckas posib raJoreHos.

23. XanpkoreHsl - mpocThle BemiecTBa. Asmorponus. CTpoeHHE MOJIEKYN alJIOTPOIHBIX
Mo udUKaMi 1 ux cBoicTBa. [loiaydyeHne u mpuMeHeHHe KUCIOPoaa U Cephl.

24. XanpKoreHsl B IpUpOJIE, X OHOJIOrHYecKast poib.

25. CtpoeHne MOJIEKYJIBl a30Ta U ATIOTPONHBIX MoaAupuKkanuit pocdopa, ux Gpusnueckue u
XUMUYECKHE CBOWCTBa. Bomopoaubie coequnenus azora u pocdopa.

26. Oxcunpl a30Ta 1 hocdopa, COOTBETCTBYIONINE UM KUCIOTHI. COIM 3TUX KUCIOT.

27. CBolicTBa KUCIOPOAHBIX COETUHEHHH a30Ta U ¢docdopa, UX 3HAUECHUE U MPUMEHEHHUE.
Azot 1 pochop B mpupose, ux 6uosoruueckas poib.

28. VYraepoa u ero amwtorponus. CBoHCTBa aNIOTPOMHBIX MOJIMGUKALMNA yrieponaa, UX
3HaUYEHUE U IPUMEHEHHE.

29. OKkcuasl ¥ TUAPOKCHBI YIIIEPO1a U KPEMHMS, MX XUMUYECKHE CBOKCTBA.

30. OcoGennoctu crpoenus atoMoB d-anementoB (IB-VIIIB-rpynm). Mens, nuHK, Xpom,
’KeJle30, MapraHell Kak MpoCThie BEIIEeCTBa, UX (PHU3HUECKUe U XUMHUUECKHEe CBOMCTBA.

Bomnpocs! 1151 3x3aMeHa.

1. [IpeameT oprannveckoil XUMHH, €€ 3HAaUCHHE.
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. OCcHOBHBIE TIOJIO’KEHUSI TEOPHUH XUMUUECKOT'O CTPOSHUSI.
. Buzasl uzomepun.
. Knnaccudukanus opraHnueckux coeuHeHHH.
. [loHsITHE O PYHKIIMOHATBHBIX TPYIIIAX U TOMOJIOTUYECKUX PsIax.
. OCHOBBI HOMEHKJIATypbl opranndeckux coenunenui. [Ipasmna MIOITAK.
. Tunel 1 MEXaHU3MBI OPraHUYECKUX PEAKLIHM.
. I3omepusi, HOMEHKIaTypa, COCOObI MOJTYYEHHUS] 1 XUMUYECKHE CBONCTBA aJIKaHOB.
. I3oMepusi, HOMEHKIaTypa, CIOCOOBI MOTYYSHHUS i XUMUYECKHE CBOHCTBA AJIKCHOB.
10. M3omepusi, HOMEHKJIATypa, CIIOCOOBI MOMy4YEHUs U XUMUYECKUE CBOWCTBA AIKUHOB.
11. IIponiecchl noaumepu3aluy U NOJUKOHIEHCALUY.
12. JlueHoBBIC YTIE€BOAOPOABI, OCOOEHHOCTH UX CTPOCHHS M CBOMCTB.
13. OcobeHHOCTH apOMaTUUYECKOH CBSI3U. XMMHUUECKHUE CBOICTBA apEHOB.
14. TlpaBuia OpHeHTALUU B PEAKIHIX AIEKTPOPHIBHOIO 3aMEIICHHUS.
15. lluknoankaHel, CTPOCHHE, CIIOCOOBI OTyUEHUS, 0COOCHHOCTH XMMHYECKUX CBOMCTB.
16. OnHOaTOMHBIE CIIUPTHI (M30MEPHS, CIIOCOOBI MOJIYYEHHUs, OCOOCHHOCTH pPEaKIHMOHHON
CITOCOOHOCTH THAPOKCOTPYMIIbI, XAMUYECKHUE CBOMUCTBA).
17. MHOrOaTOMHBIE CIHPTHI (M30MEPHUsI, CIIOCOOBI MOYUYEHHUsI, 0COOCHHOCTH PEaKIMOHHON
CIOCOOHOCTH THIPOKCOTPYIIIBI, XUMUYECKHUE CBOMCTBA).
18. I'muniepun, ero Guonoruyeckasi pojib B CHHTE3€ )KUPOB.
19. ®enHonbl, CTpOCHUE CBOMCTBA, AHTUCENTUYECKAsI AaKTHBHOCTD.
20. M3omepust 1 HOMEHKJIATypa ajdbJAECTUIOB U KETOHOB.
21. CrtocoOBI IOTydeHUST 1 XUMHUYIECKUE CBOMCTBA AJIbJICTH/IOB 1 KETOHOB.
22. Knaccudukanust KapOOHOBBIX KHCIIOT.
23. Crioco0bI OTy4eHUsT KApOOHOBBIX KHCIIOT.
24. X¥MHYECKHE CBOMCTBA KAPOOHOBBIX KHUCIIOT.
25. XKupsl, ux KiraccupuKarms.
26. BaxHeiilne OKCUKUCIIOTHI.
27. Knaccuduxanus yriieBojoB.
28. HutpocoenuneHus.
29. AMUHBL.
30. AMuHOKHCIIOTBL. CTpOoeHHE.
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Ilepeyenb TeM HHAUBHAYAJIBLHBIX IPOEKTOB

1. XuMuyeckuil cocTtaB M CBOWCTBAa Msca: H3yuyeHUE OEJKOB, >KUPOB, BUTAMHUHOB M
MUHEpPAJIOB B PAa3JIMYHBIX BUAAX MsACA.

2. IIpomecchl pepMeHTalMU B IPOU3BOICTBE MACHBIX MPOJYKTOB: POJIb MUKPOOPTaHU3MOB
U XUMHUYECKUE PeaKI1H, TPOUCXOAIINE BO BpeMs (pepMEeHTALINH.

3. KoHcepBauysg MSCHBIX HPOAYKTOB: XMMHMUYECKHE METOAbl M TEXHOJOTUH, BKIIOYAs
UCIIOJIb30BaHNE HUTPATOB U HUTPUTOB.

4. XuMHsl )KUPOB M Macell B MPOAYKTaX KUBOTHOTO MPOUCXOKIECHUS: BIUSHUE PAa3INYHBIX
THUIIOB KUPOB HA KAYECTBO U CPOK XPAHECHHUSI IPOAYKTOB.

5. IlumeBass Oe30macHOCTb M TOKCHYHBIE BEIIECTBA B MPOAYKTaX >KUBOTHOTO
IIPOUCXOXKICHMS: aHAIN3 IIOTCHIMAJIBHBIX ONMACHOCTEN U UX XUMUYECKAs IIPUPOLA.

6. XuMuyeckue M3MEHEHHUS NpU TEePMHUECKON 00palboTke Msica: Kak >Kapka, Bapka U
3aIICKaHKE BIIMSAIOT HA COCTAaB U CBOWCTBA NPOAYKTOB.

7. JloGaBkM M KOHCEPBAHT B MPOW3BOJCTBE MSCHBIX H3JEIUI: WX XUMHUYECKHU COCTaB,
(GYHKLIUU ¥ BIUSHHUE Ha 3/I0pPOBbE MOTPEOUTENEH.

8. AjepreHbl B NPOAYKTAaX MUBOTHOTO MPOUCXOXACHUSA: XUMHUYECKHE COEIUHEHMS,
BBI3BIBAOIINE AJUIEPTUYECKUE PEAKLIUH Y JIFOACH.

9. KauecTBO MOJOKa M MOJIOYHBIX NMPOAYKTOB: XMMHYECKHE MOKA3aTENH, BIMSIOIINAE Ha
BKYC, TEKCTYPY U IIUTATEIbHYIO LIEHHOCTD.

10. Xumus BKyca M apoMaTa B MACHBIX MPOAYKTaX: KaK PAa3JIMYHBIC COCIUHEHUS BIMSIOT

Ha OPraHoJICITUYCCKUC CBOICTBA.
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11. TexHOMOTHH TOTYyYEHUS KOJIOACHBIX M3CIIHA: XUMHYECKUE TIPOIIECCHI, TPOUCXOISIINE
IIPH MPOU3BOJICTBE, M UX BIIMSHUE HA KAYE€CTBO.

12. CocraB 1 CBOWCTBA SHIl: H3YYCHHE OCITKOB, )KUPOB M APYTUX KOMIIOHEHTOB, a TAKXKE MX
POJIb B KyJIMHAPHH.

13. BrnusHue KOpMOB Ha XWMHYECKHH COCTaB MsiCa >KMBOTHBIX: KaK pPallMOH MUTaHUS
BIIUSIET HA KAYECTBO KOHEYHOTO MPOYKTA.

14. XyvMusl MUIIEBBIX J00ABOK B MPOAYKTAX KUBOTHOTO MPOUCXOXKICHUS: UX (QYHKIIMH U
0€30I1aCHOCTb.

15. HaHOTeXHOJIOTUH B MIPOM3BOJICTBE MPOJAYKTOB MUTAHUS KUBOTHOTO MPOMCXOMKICHHS:
MPUMEHEHUE U BIMSHUE HA KA4eCTBO M 0€30MaCHOCTb.

16. XumMu4eckue M3MEHEHHUs B IMPOIECCE CO3PEBAaHUS MsCA: M3YYCHHE OMOXHMMHYECKHX
MPOIIECCOB, BIUSIONINX HA TEKCTYPY U BKYC.

17. BriusiHMEe yIakoBKM Ha XMMHYECKHE CBOMCTBAa MSCHBIX IPOJIYKTOB: KaK MaTepHaIbl
YIIAKOBKY MOTYT BIUSITh HA CPOK XPAHEHHS U KAYECTBO.

18. XuMusi © TEXHOJIOTUU MPOU3BOJCTBA ChIPA: MPOIECCHl KOATYSAIUH, (epMEHTALUU U
CO3pEBaHUA.

19. KayectBo U 0€30macHOCTh PBIOHBIX MPOJYKTOB: XUMHUYECKHE ACHEKThI XpaHEHUS U
00pabOTKH PHIOKI.

20. ITpoO6HOTHKH U UX POJb B MPOU3BOACTBE MOJIOUHBIX MTPOYKTOB: XUMHYECKHUE CBOICTBA
MPOOMOTUIECKUX MUKPOOPTAHU3MOB U X BIUSHUE HA 3I0POBbE.

21. XuMmMuyeckHe acmeKThl IPOM3BOJCTBA M XPAHCHHS KOHCEPBOB M3 Msca: Kak
KOHCEpBAIlHS BIIUSCT HA MUTATECIIBHBIC BEIIECTRA.

22. AMAHOKHCIOTHI U UX 3HaUY€HUE B MUTAHUHN >KUBOTHBIX M YEJIOBEKA: KaK COCTaB OEJIKOB
BIIUSIET HA 3JI0POBKE.

23. BrnusiHue TeXHONOruH OOpabOTKU Ha COJIep:KaHHWE BUTAMUHOB B MSICHBIX MPOAYKTaX:
KaK TepMHUYECKasi 1 MEXaHH4IeCcKass 00paboTKa BIMSICT HA BUTAMUHBI.

24. Xumusl KOIMYEHHUS MsAca M PBIOBI: MPOILECCHI, MPOUCXOASAIINE MPU KOMYEHUH U UX
BJIMSTHUE HA BKYC M 0€3011aCHOCTb.

25. Hcnonb3oBaHME pACTHTENBHBIX OKCTPAKTOB B MPOU3BOJCTBE MSCHBIX W3JACTHI:
XUMHUYECKHE CBOMCTBA HATYPATHHBIX KOHCEPBAHTOB U UX 3(PPEKTUBHOCTS.

26. XuMHsI U TEXHOJOTHH IPOU3BOJICTBA >KEIATHHA: M3 YEro OH MPOM3BOAUTCA M KaK
UCTIOJIE3YETCS B IMUIIEBOM MPOMBIITUICHHOCTH.

27. BnusiHME pa3NnUUYHBIX METOJOB XPAaHEHHs] Ha KAa4eCTBO MOJIOYHBIX IMPOIYKTOB: Kak
TEMIIEpaTypa U YCIOBHS XPAHCHHUS BIUSIOT HA XUMUYECKHE MTPOIIECCHI.

28. AHanu3 ¥ KOHTPOJb KadecTBa MPOAYKTOB >KUBOTHOTO MPOHCXOXKICHUS: XUMHUYECKHE
METOIbI M TEXHOJIOTHH IJIs1 o0ecIieueHnst 0€301MacHOCTH.

29. Xumusi W TEXHOJIOTMM TPOHM3BOACTBA MSCHBIX MONY(HaOpUKaTOB: OCOOEHHOCTH
00pabOTKH U BIUSHUS HA TUTATEIbHYIO IIEHHOCTD.

30. Bausgaue reHeTHKH Ha XMMHYECKHH COCTAB Msca: KaK CEIEKIINs )KMBOTHBIX BIMSIET HA
Ka4eCTBO M COCTaB KOHEYHOTO MTPOYKTA.
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punoxenne 1

JIneT mepuoanyecKnX NpPOBepPoOK padoyeil MporpaMmsl
U HHGOpPMALUS 0 BHECEHHBIX U3MEHEHUSIX

JIOMKHOCTHOE JTUIIO,
MPOBOJUBIIIEE
mpoBepky: @.1.0.,
JOJDKHOCTh

Hara

[ToTpeOHOCTH
B KOPPEKTUPOBKE
yKa3zaHHEeM
COOTBETCTBYIOIINX
paszenoB paboueit
IIPOTPaMMBI

Wudopmanus o BHECEHHBIX
HM3MEHEHUX
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