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PABOYAS NTIPOT'PAMMA
y4eOHON JUCIUILTUHBI

I11.02 XUMUA

IO CIIEIUATBHOCTH CPEAHETO MPOPECCHOHATBHOTO 00pPa30BaHU
34.02.01 CecrpuHcKoe 1eJ10

ITononsck, 2024



PaGouas mporpamma yueOnoit gucumrumnel I1J[.03 Xwumusi paspaboraHa Ha OCHOBE
®denepalbHOTO TOCYJAPCTBEHHOTO oOOpa3oBaTenbHOro cranmapra (mamee — @DI'OC) mo
CHEIUAILHOCTH cpeaHero mnpodeccnoHanmbHoro obpaszoBanus (mamee — CIIO) 34.02.01
CectpuHckoe neno, yreepxaeHHoro Ilpukazom MunnpocBenienus Poccun ot 4 urons 2022
roga Ne 527, 3apeructpupoBano B Muntocte Poccun 29.07.2022, peructpanoHHBIH HOMEp
69452 u mpumepHOU paboueit mporpamMmbl 001Ie00pPa30BaATEIHLHON NUCIHUILIAHBI «XUMHS IS
npodecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHU3alluil YTBEpKACHHON Ha 3acemanuu CoBeTa 1o
OILICHKE COJIep’KaHUs M KadecTBa MPUMEPHBIX Padouux MporpaMm o00111eo0pa3oBaTeIbHOIO U
COLMAIBHO-TYMaHUTAPHOTO LIUKJIOB CPEAHEr0 MPo(ecCHOHANBHOT0 00pa3oBaHus, MPOTOKOT Ne
14 ot «30» HOs16ps 2022 T..

Opranuzanusa-pa3padoTuukK:

YacTtHoe npodeccuoHanbHOe 00pa3oBarebHOe yupekaeHue «MOCKOBCKUI 00J1aCTHOM
coBpeMeHHbIi koutemx» (MOCK)
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1. OBIIAS XAPAKTEPUCTHKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIVIMHDbI « XUMMWS»

1.1. Mecto AUCHMIINHBI B CTPYKTYpe OCHOBHO¥ npodgeccHOHATbHOM
o0pa3oBaTeIbHOI MPOrpaMMbI

OO6meoOpa3oBaTenbHas ~ JUCHUIUIMHA  «XHUMHUS»  ABISETCS  00s13aTENbHOM  YacThiO
obmeoOpaszoBarenpHOro nukia obpazomarenbHoil mporpammbl CIIO B cootBerctBum ¢ ®I'OC 1o
cnernuanbHocTH 34.02.01 CectpuHckoe n1emo.

Tpyn10eMKOCTh TUCHMIUIMHBI «XHMMHUs» Ha YrIIyOJEeHHOM YpoBHE coctaBisier 144 waca, u3
KOTOpBIX 87 "aca — 6a30BbId MOIyNb (7 pasznmenoB) U 43 yaca — MPUKIAHON MOAYJb (2 pas3jiena),
BKJIIOYAIOIIUI  MPAKTUKO-OPHUEHTHPOBAHHOE  COZAEp)KaHWE,  yCHWIMBAWOIIEe  NPOPHIBHYIO
COCTaBJISIOUIYIO 10 KOHKPETHOM MpodeccCuu UiH CrielruaibHOCTH.

[TpuknaaHoi MOYNb BKIIIOUAET JBa pasaena. Pa3nen § «Xumus B ObITY ¥ IPOU3BOJCTBEHHON
JeSITeIbHOCTH YeJIOBEKa» pealn3yeTcs AJisl Becex mpodeccuil/crnenuaibHOCTe Ha MaTepuane Kencos,
CBSI3aHHBIX C  OJKOJOTMYECKOW O€30MacHOCThI0 M OLEHKOW IOCIEACTBUH  OBITOBOM W
MIPOM3BOJICTBEHHON JIE€ATENbHOCTH, MO OTpacisM Oynymed npopecCHOHANbHON eATEIbHOCTH
00yJaromuxcs.

Temaruka pazaena 9 Bappupyercs Mo o0beKkTy Oyayuiei npodeccnoHalbHON eATENbHOCTH
CTYyIeHTOB — Onocepa (>KUBbIe OpPraHU3MBbl) WK TeXHOC(hepa (TEXHOIOTUIECKHE O0BEKTHI):

— gana  cnemuanbHocTH  34.02.01 CectpuHCcKoe [1€10 PEKOMEHIyeTCcs TeMaTHKa
«HccnenoBanue 1 XUMUYECKHUM aHaian3 00BbEKTOB OMOCheEphI».

[lepuong oOy4yeHHss ¥ pacHpelelieHHe [0 CeMecTpaM Ompenensier oOpa3oBaTenbHas
OpTaHU3aIMs CAMOCTOSITEIBHO, C YUETOM JIOTHKH (POPMUPOBAHUS MPEIMETHBIX PE3yIbTaTOB, OOLIHX
U MpodecCHOHAIBHBIX KOMIIETEHIIMH, MEXIPEAMETHBIX CBSI3ed C JPYrUMH AUCHUILTHHAMHU
00111e00pa30BaTeIbHOTO0 U OO0MIETTPOPECCHOHAIBHOTO [HMKJIOB y4eOHOro IaHa. JluciuruimHa
nzyuaercsa Ha 1-om kypce (1 u 2 cemectpsl). [Ipomexxyrounast arrectranusi mpoBOAUTCS B 1 U BO 2-
OM CEMECTpE.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAThI OCBOCHUSA TUCHUIIIMHBI:

1.2.1. Leab o0meo0pa3oBaTebHOMH TUCHUIIMHBI

@opMHUpPOBaHUE Y CTYACHTOB XMMHYECKON COCTABIISIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI
MHUpa KaK OCHOBBI TPHUHATHS PEHICHUH B JKU3HEHHBIX M TPOU3BOJICTBEHHBIX CHUTYaIUSX,
OTBETCTBEHHOTO MOBEJIEHUS B IPUPOJIHON Cpelie.

3agauu AUCHMILINHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XMMHUYECKHX MpPOIECCOB H
SBICHUM B OKpPYXKalOLIEH cpexe, LEIOCTHOW HAYYHOM KapTUHBI MHpPA, B3aWMOCBSI3U H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS TMPOBOJUTH pacyeThl IO XUMHYECKUM (opMylaM U ypaBHEHUSIM
XUMHUYECKUX PEaKUUi, IUNITAHUPOBATh U HHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) copmupoBaTh HaBBIKM MPOBEICHHS XUMHUECKHUX SKCIIEPUMEHTAJIBHBIX HMCCIEI0BaHUMN C
co0JII0ICHHEM TPaBUII OE30I1aCHOTO OOpaIleHus ¢ BEIIECTBAMH U JIa0OpaTOpHBIM 000pY/JOBAaHUEM;

4) pa3BUTh yMEHHS aHAJIM3UPOBATh, OLEHUBATh, MPOBEPATH HAa JOCTOBEPHOCTh U 0000IIATH
MH(OPMALINI0O XUMHYECKOTO XapaKTepa U3 pa3IuIHbIX HCTOUHUKOB;

5) copmupoBaTh yMEHUSI IPOrHO3UPOBATH MOCIEACTBUS CBOEH AESITEIbHOCTH U XUMUYECKUX
MIPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) copMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHIKEHWNW XWMHUUYECKOW HAYKH W TEXHOJIOTHI
IUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOM cdep.



1.2.2.

ILnanupyemsle

pe3yabTaTbl OCBOEHUSA

0o0meo0pa3oBaTeIbHOM TN CHUINIHHBI

coorsercTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHmne JucuuIuIMHa uMeeT npu popmupoBannu u pazsutuu OK u T1K.

B

Kon u IInanupyemsble pe3yJabTaThl OCBOCHHMS THCIUILINHBI
HAHMEHOBaHHUE
(opmMupyembIX O6umme’- JIMcuunInHapHbIe’
KOMIIETCHIIUH
OK 01. B yacTu TpyaoBOro BOCHUTAHUSA: | - BJIAJIETh CUCTEMON XMMHUYECKUX 3HAHUH,
BeiOupats - TOTOBHOCTb K TPYAY, OCO3HAaHHUE | KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolIue
CI0Cco0bI LIEHHOCTHU MacTepCTBa, | HOHATHUA (XUMHUYECKHM 3JIEMEHT, aToM,
peleHus 3a1ad | TpynoJiooue; SNIEKTPOHHAsl 00OJI0YKa aroma, s-, pP-, d-
npodeccuoHanb | -  TOTOBHOCTh K  AKTHUBHOHM | JIEKTPOHHBIE OpOHMTaIM aTOMOB, HOH,
HOWU JEATEIIBHOCTH TEXHOJIOTMYECKOM H | MOJIEKyJa, BaJICHTHOCTD,
JeSITEIIbHOCTH COLIMAJIbHOU HaIpPaBJIEHHOCTH, | AJIEKTPOOTPULIATEIBHOCTD, CTENEHb
IPUMEHHUTEIBHO | CIIOCOOHOCTD VMHUIIMMPOBATh, | OKUCIEHUS, XUMHUYECKass CBS3b, MOIJIb,
K pa3jIMuHbIM IUIAHUPOBaThb UM CaMOCTOSITENbHO | MOJIIpHAsh Macca, MOJSIpHbIA  00BeEM,
KOHTEKCTaM BBITOJIHATH TAKYIO JESATEIBHOCTD; YIJIEpOJHBIH  CKelleT, (PyHKIMOHAIbHAs
- HMHTEpPEC K pPa3IM4YHbIM cdepam | Tpynmna, paguKkal, H30MEpus, H30MEpHI,
npodecCHOHATBHOM 1eATEIbHOCTH, | TOMOJIOIMYECKHI pan, TOMOJIOTH,
Osiafenue YHHMBePCAJbHBIMH | YTJIEBOAOPO/IHI, KHCIIOpOJI- U
Y4eOHBIMH MO3HABATEJBLHBIMHU | a30TCOAEPKALLUE COEIMHEHMUS,
NAelcTBUSIMU: OMOJIOrMYECKU aKTUBHbIE BElIeCTBa
a) 0a3zoBbIe Jornyeckue | (YrJeBoJbl, JKUpbI, O€NKH), MOHOMEp,
nefcTBUSA: MOJINMED, CTPYKTYpHOE 3BEHO,
- CaMOCTOSITENIbHO (OPMYIHUPOBATH | BBICOKOMOJIEKYJISIPHbIE COEIMHEHMUS,
U aKTyaJu3upoBaTh  MpoOJeMy, | KpUCTAIIIMUECKast peleTka, THUIIBI
paccMaTpuBaTh €€ BCECTOPOHHE; XMMHUYECKUX peakiuid  (OKUCIUTEIbHO-
- YCTaHaB/IMBaTh CYIIECTBEHHbIN | BOCCTAaHOBUTEIIbHBIE, 9K30- u
IPU3HAK WM  OCHOBaHUS I | DHAOTEPMHUYECKHE, PpEaKUUH  HOHHOIO
CpaBHEHHMs, Kiaccuukanmuu U | oOMeHa), pacTBop, 3JIEKTPOJIUTHI,
000011eHus; HEDJIEKTPOJIUTHI, JNEKTPOJINTUYECKAS
- ONpEeNeNsITh LETU AEATEIbHOCTH, | AUCCOLUAIMS, OKUCJIUTEb,
3a/1aBaTh IapaMETPbl M KPUTEPHUH | BOCCTAHOBUTEIb, CKOPOCTb XMMHUYECKOMN
UX JTOCTHKEHUS; peakuuy,  XMMHYECKOE  paBHOBECHE),

- BBIIBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B PaCCMaTPUBAEMBIX
SIBIICHUSX

- BHOCHUTH KOPPEKTUBBI B
NeITeILHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJbTATOB LEISM,
OLICHUBAaTh PHUCKA  TOCJIEACTBUN
JeITeIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIICHUE
IIPH PEIICHNUHN XKU3HEHHBIX TIPOOJIEM

0) 0a30Bble  HCCJIe0BATEIbCKHE
JeHCTBHUA:
- BJIAACTH HaBbIKAMH y‘IG6HO-

UCCJIEOBATENICKOM M IPOEKTHOU

TEOpUU U 3aKOHBI (TEOPHs] XUMHUYECKOTO
CTPOEHMSI OpraHMYecKux BemecTs A.M.
BbytnepoBa, Teopus AIEKTPOTUTHUECKOM
JIMCCOLMaluu, nepuoandeckui 3axkon J1.1.
MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMUECKHUH SI3bIK
XUMUH, (AKTOJIOTHUECKUE CBEIACHUS O
CBOMCTBaX, COCTaBe, [OJYyYEHUU U
0€30IIaCHOM MCHOJIb30BAaHUH BaKHEHIITNX
HEOPraHUYECKHUX Hu OpraHUYEeCKUX
BEIIECTB B OBITY W  MPaKTUYECKOU
JIeSITeIIbHOCTH YCIIOBEKA;

- YMETh BBISIBIISITh XapaKTEPHBIC TTPU3HAKHI
U B3aUMOCBSI3b HM3YYCHHBIX IOHSITHUH,

1 o
YKa3blBalOTCA IMYHOCTHbIE U MeTanpeaMmeTHble pe3ynbTaTbl 3 rOC COO (B nocneaHen pegakumm ot 12.08.2022) B
oTrnarosibHol dopme, popmupyemble obuieobpasoBaTesibHON AUCLUNANHOMN

2 o

OucumnnnHapHble (NpegMeTHble) pe3ynbTaTbl YKA3biBalOTCA B COOTBETCTBUUM C METOAMKOM NpenoaaBaHua

ANCLUMNANHDI



JIeSTEIbHOCTH, HaBbIKAMU
pasperieHus mpoodieM;

- BBISIBIISITH MPUIUHHO-
CIIC/ICTBCHHBIC CBSI3U u
aKTyaJIU3UpOBATh 3aja4y,
BbIZIBUI'aTh T'HUIIOTE3Yy €€ PCHICHUA,
HAaXOJIUTh apryMeHTbI TSt
JI0Ka3aTeIbCTBA CBOUX

YTBEP)KJICHHH, 3a/1aBaTh IMapaMeTPhI
U KPUTEPUH PELICHU,

- aHaJU3MPOBaTh TIOJyYCHHBIC B
XOJIe PENICHUs 3a7aud Pe3yJbTaThI,
KPUTHYECKH OIICHHUBATh 1704
JIOCTOBEPHOCTh,  TPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

- YMCTI) HepeHOCI/ITL 3HAHUSA B
MO3HABATEIbHYI0 U TMPAKTUYECKYIO
001aCTH >KU3HEICATEIIEHOCTH,

- YMETb UHTETPUPOBATh 3HAHUA U3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIABHUT'aThb HOBBIC niaeu,
npeiaraTh OpUTHUHAJIbHBIC
[MOAXOABI Y pEIICHU;

- CI0COOHOCTh MX MCIOJIb30BAHUS B
MMO3HABATEIILHOM 1 COITHAILHOM
MPaKTHKE

MIPUMEHATh COOTBETCTBYIOIME TMOHATHUS
IIPU  ONUCAaHUU CTPOCHUS U CBOWCTB
HEOPraHUYECKUX u OpraHUYEeCKUX
BCIICCTB U HUX npeBpameHI/Iﬁ; BBISBJIATD
B3aUMOCBSI3b XMMHMYECKUX 3HAaHUH C
MNOHATHUAMU W NPCACTABICHUAMU OPYIrUux
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMCTb HCIIOJIb30BaTb HAWMCHOBAHHA
XUMHUYECKUX COEIMHEHUI
MEXIYHAPOAHOI'O COK03a TEOPETUYECKOU U
NPUKIAJHON XUMUUM U  TPUBHAIbHbBIC
Ha3BaHUs BaXHEUIIUX BEIIECTB (ITHUJICH,
alEeTUJIEH, [JIMLIEPUH, (benou,
dbopMmanbaerusu, YKCyCHas KHCJIOTA,
[JIMLHWH, YrapHbId ra3, YIJEKUCIbIA ras,
aMMHMaK, Tranic€Hass H3BCCTb, HEramcHas
U3BECTh, NUThEBAS cOJa M JPYTHUX),
COCTaBJIATH (POPMYIJIBI HEOPTAaHUYECKUX W
OpTraHN4YCCKUX BCIICCTB, YpaBHCHHA
XUMHUYECKUX pEaKlIHid, OOBACHATh UX
CMBICII, MMOATBCPIKAATh XapaKTCPHBIC
XUMUYECKHE CBOMCTBA BEILIECTB
COOTBCTCTBYIOIIMMU JSKCIICPUMCHTAMU H
3aMuCsIMU YpaBHEHU I XUMHUYECKUX
peaKuuii;

- YMETb YCTaHaBJIUBATh IPHUHAJIEKHOCTD
HN3YUCHHBIX HEOPTaHNYICCKUX u
OpPraHMYECKHUX BEUIECTB K OINPEACICHHBIM
KjJlaccaM W rpynmnaM  COEOUHEHMH,
XapaKTepU30BaTh UX COCTAaB M Ba)KHEHIINE
CBOﬁCTBa; OMpCACIIATL BUABI XUMHUYCCKUX

cBsA3el (xoBajyIeHTHas, WOHHas,
METaJIJIMYecKasl,  BOAOPOJHAs),  THUIIBI
KPUCTAIZIMYECKUX  PEIIETOK  BEILECTB;

KJIacCCU(PUITUPOBATh XUMHUECKHE PEAKITUY;

- chopMHpOBaTH  MpPEJICTaBICHUSI: O
MaTepuaIbHOM €IMHCTBE MHpa,
3aKOHOMEPHOCTSIX U ITO3HABA€MOCTHU

SIBJICHUW TIPUPOJBI; O MECTE M 3HAYCHUU
XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €e
ponru B o0ecnedyeHuu  YCTOWYMBOIO
pa3sBUTHsL YeNOBEYECTBA: B  PEILICHUU
po0GJIeM 3KOJIOTUYECKON, SHEPreTUUECKON
U THUIIEBOH O€30MacHOCTH, B Pa3BUTUHU
MCIWIHHBI, CO3JaHUN HOBBIX MAaTCpPHAJIOB,
HOBBIX UCTOYHUKOB SHEPIUH, B
obecrie4yeHnn paloHaIbHOTIO
IPUPOJIONIONB30BaHUSA, B (POPMHUPOBAHUHU
MHUpPOBO33PDEHUSI U OOLIEH  KyJIbTYpbl
YeJIoBEeKa, a  TaKKe  HKOJOTHYECKU
00OCHOBaHHOTO OTHOLICHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpenE;

- BJIQJIETh CUCTEMON XMMUYECKHUX 3HAHUM,




KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraroIIie
NOHATHS  (JIONOJHUTEIIBHO K  CHUCTEME
HNOHSATHH 0a30BOrO YpPOBHS) - H30TOIIB,
OCHOBHOE U BO30YXXIECHHOE COCTOSIHUE
aToma, TUOpUAN3AIHS aTOMHBIX
opOutanei, xumudeckas cBsi3p ("F " u """,
KpaTHBIE CBSA3M), MOJISIpHAs KOHIIEHTpaNus,
CTPYKTypHas bopmymna, U30MepHUs
(cTpykTypHas, reomerpuueckas  (uuc-
TPaHC-U30MEpPHUsi), TUIBl  XUMHUYCCKHX

peakuMii  (roMO- M TIeTepOreHHBIE,
oOpatumble W HEOOpaTUMBbIE), PACTBOPHI
(MCTUHHBIE,  JHWCIEPCHBIE  CHCTEMBI),
KPHUCTaJIOTHIPATHI, CTETIeHb
JUCCOLMALIMY,  DJEKTPOJIM3,  KPEKHUHT,
pUGOPMUHT); TEOPMM U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33pEHUYECKHE

3HAHUA, JIeXkalllie B OCHOBE IMOHMMAHHUS
IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX
SBJICHUH, COBPEMEHHbIE MPE/ICTaBICHUS O
CTPOEHMHM  BeUlecTBa Ha  aTOMHOM,
MOJICKYJSIPHOM M HAJMOJIEKYJIIPHOM
YPOBHSIX; NPEICTABJICHUS O MEXaHU3Max
XUMUYECKUX peaKIuid,
TEPMOJUHAMUYECKUX W  KUHETHUYECKUX
3aKOHOMEPHOCTSIX HUX NpPOTEKaHus, O
XUMHYECKOM DPABHOBECHUH, JAMCIIEPCHBIX
cucremax, (aKTOJOTHUECKUE CBEICHHS O
CBOMCTBAaxX, COCTaBe, MOJYyYEHUH U
0€30IacCHOM HCIMOJIb30BaHUM BaKHEUIINX
HEOPraHUYECKUX u OpPraHUYECKUX
BEIIECTB B OBITY M  MNPAaKTUYECKOMH
JIESITEIbHOCTH YEJIOBEKa; OOIIUX Hay4HbIX
IPUHLIMIIAX XUMHYECKOIO MPOU3BOICTBA
(Ha TpuMepe TPOM3BOJACTBA  CEPHOM
KHCIIOTBI, aMMHaKa, MeETaHoJja,
nepepaboTku HeDTH);

- yMETb MPOBOJUTH  pacyeTsl IO
XUMHUYECKHM (GopMyllaM U YpaBHEHHSIM
XUMHUYECKHUX PEAKLUN C HCIIOJIb30BAHUEM
¢u3nyecKkux BeNUYMH (Macchl, oObema
ra3os, KOJIMYECTBA BELIECTBA),
XapaKTepU3YIOIINX BelIeCcTBa c
KOJIMYECTBEHHOW CTOPOHBL: pacyeTbl IO
HaXOXJCHUI0O  XHUMHUYECKOW  (QopMmMyJibl
BEIIECTBA; pacueTsl Macchl (o0bema,
KOJIMYECTBa BELIECTBA) MPOJIyKTa
peakuuu, €ciu OJHO U3  HCXOJHBIX
BEIIECTB JIaHO B BHJAE pacTBopa ¢
ONPENECIECHHON MacCOBOM J0JIe
pPAcTBOPEHHOI'O BEIleCTBA WM JIaHO B
u30bITKE (MMEET TPUMECH); pacyeThl
MacCOBOM MM OOBEMHOM HOJM BBIXOZA




OpPOJyKTa PEAKIUH; pacyeThl TEILIOBOTO
s dekra peakiuii, 00bEMHBIX OTHOIICHHIA
rasos;

- YMCTb BBIABJIATH XAPAKTCPHBIC IMPU3HAKHU
U B3aMMOCBS3b HM3YYCHHBIX MOHSITHH,
NPUMCHATH COOTBCTCTBYIOIIHUC IIOHATUA
Opd  ONMUCAHUM CTPOCHUS H  CBOWCTB
HCOPTaHUYCCKUX u OpTraHUYCCKUX
BEIECTB M HX TMPEBPAIICHHUN; BBISBIATH
B3aNMOCBA3b XUMHUYCCKUX 3HAHUHU C
HNOHATHSAMHU W TPEICTABICHUAMH JAPYTUX
npeaMEeToB  Juisi  0ojiee  OCO3HAHHOTO
NOHUMAHUSI W OOBSICHEHHS CYIIHOCTH

MaTCpraJIbHOIO CINHCTBA Mupa,
HUCIIOJAB30BaThb CHUCTCMHBIC XHMHUYCCKHC
3HaHHUA JJIA 00BACHECHUS u

MIPOTHO3UPOBAHUSA  SIBJICHUM, HMEIOIINX
€CTECTBEHHOHAYUYHYIO IPUPOY;

- YMETh UCIOJIb30BaTh HAWMEHOBAHMS
XUMHUYECKUX COEIMHEHUI
MEXIYHApOJAHOTO CO03a TEOPETHUECKOU U
NPUKIAJHON XMUMUM U  TPUBHAJIbHbBIC
Ha3BaHUs  BEHIECTB, OTHOCSIIMXCA K
M3y4YEHHBIM KJjlaccaM OpraHMYEeCKHX U
HEOPTraHUYECKHUX COCTMHECHUI;
UCIOJIb30BaTh XHMHMUYECKYIO CUMBOJHUKY
TUTSt COCTaBJICHUS bopmyn
HEOPraHUYECKUX BEUIECTB, MOJEKYISPHBIX
u CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlIEHHBIX M CKEJNETHBIX) (HopMyl
OpPraHWYEeCKUX  BEIIECTB;  COCTABIIATH
YpaBHEHUs XUMHYECKHMX peakuuil u
PacKpbIBaTh UX CYIIHOCTh: OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakuuit
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO
OanmaHca 3THUX PEaKIHi; peakluii HOHHOTO
oOMeHa MyTeM COCTaBJICHHsI X TMOJHBIX U
COKpAaIICHHBIX HMOHHBIX YpaBHEHUMH;
peakuui TUJIPOJIN3A, peakuui
KOMIUIEKCOOOpazoBanuss (Ha  mpumepe
TUAPOKCOKOMILIEKCOB [IMHKA u
QIIOMUHUS); TOJATBEPKAATh XAPAKTEPHbIE
XUMHYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMU U
3aMuCsIMU ypaBHEHUH XUMHUYECKHUX
peaKuuii;

- YMETh KJIaCCU(PHUIIMPOBATh
HEOPraHUYECKHe u OpraHUYeCcKue
BEIIECTBA U  XMUMHUYECKHME  pEaAKLUH,
CaMOCTOSITENILHO BHIOWpATh OCHOBAaHUS U
KpUTEPUH I KiIacCU(PUKALNUN U3ydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepHU30BaTh
COCTaB M BaKHEHIIINE CBOMCTBAa BEIIECTB,




MIPUHAICKAIUX K ONpPEIETIEHHBIM
KJlaccaM U rpyInmnam COeJUHEHHUH (IIpOCThIe
BEILECTBA, OKCHUIbL, THUJIPOKCUIBI, COJIU;
YIII€BOAOPOABI, IPOCThIE 3(PHUPBI, CIUPTHL,
beHnoubl, anbJAETU/Ibl, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIOXHbIE 3(UpHI,
JKUPBI, YIJIEBO/Ibl, AMUHbI, aMUHOKUCIIOTBI,
O€NKM); MPUMEHATh 3HAHUSA O COCTaBE H
CBOMCTBAX BEILECTB JUTS
AKCIIEPUMEHTAJIbHOW IPOBEPKU TMIIOTE3
OTHOCHUTEIIBHO 3aKOHOMEPHOCTEN
IPOTEKaHU XMMHUYECKUX peakuuidl Hu
MIPOTHO3UPOBAHUSA  BO3MOXHOCTEM  HX
OCYILECTBIICHNUS,

- YMETh MOATBEPKJIaThb Ha KOHKPETHBIX
npuMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTU OPTaHMYECKUX
COCIMHEHUN OT KpaTHOCTU U THUIMA
koBajeHTHoM cB3u ("G " wm "',
B3aUMHOI'O BIIMSHUS AaTOMOB U TpymIl
aTOMOB B MOJIEKYyJlax; a Takxke OT
OCOOCHHOCTEH  peanu3alil  pa3IUYHbIX
MEXaHU3MOB IPOTEKAHUsI peaKLnii;

- yYMETh XapaKTepHU30BaTh 3JIEKTPOHHOE
CTpO€HHE AaTOMOB (B OCHOBHOM U
BO30Y)XJICHHOM COCTOSIHUM) W  HOHOB
XUMHYECKHX 3JIeMeHTOB | - 4 mepuojoB
ITepuoanueckon CHUCTEMBI H.N.
MenpneneeBa u X BAJICHTHBIE

BO3MOXHOCTH, HCIIOJIB3ys TIIOHATUA S,

"p", "d-snexkrponubIe"” opouranu,
DHEPreTHYeCKUe  ypPOBHH;  OOBICHATH
3aKOHOMEPHOCTH  W3MEHEHHUSI  CBOWCTB

XUMHUYCCKUX DOJICMCHTOB U 06pa3yeMHX

UMU COCIUHEHUW 10 TepuojaMm |

rpynmnam;
OK 02. B o0aacTM 1EHHOCTHM HAYYHOIO | - YMEThb IUIAHHPOBAaTh M BBINOJHATH
Hcnonb3oBath MO3HAHUS: XUMHUYECKUNA SKCHEPUMEHT (IIpEeBpalleHUs
COBpPEMEHHbBIE - c(hOpMUPOBAHHOCTH | OPrAaHUYECKUX BEIECTB NMPH HArpeBaHUH,
cpeiacTBa MHUPOBO33PEHUS, MOJIydeHUE HSTUJIEHAa W U3YYEHHE €ro
MOMCKA, aHaJIN3a | COOTBETCTBYIOIIETO COBPEMEHHOMY | CBOMCTB, KAaueCTBEHHBIC pEAKIMHW Ha
u VPOBHIO  Pa3BUTHUS  HAYKH U | ambAETUIBI, KpaXMal, YKCYCHYIO KUCIIOTY;
WHTEpPIpETAy | 0OIIEeCTBEHHOU MPaKTHKH, | ICHATypals OENKOB TP HarpeBaHUH,
uH(GOpMAIlMM U | OCHOBAHHOTO Ha AHANIOTe KYIbTYp, | IBETHBIE pPEAKIUU OENKOB; TMPOBOIUTH
WH(OPMAIIMOHH | CITOCOOCTBYIOIIETO OCO3HAHUIO | peaKIMi HWOHHOTO OOMEHa, OIpEaeATh
bI€ TEXHOJIOTUU | CBOErO0 MECTa B MOJUKYJIBTYPHOM | CpEAy BOAHBIX PAaCTBOPOB, Kaue€CTBEHHBIE
TUTSt MUpE; peaknuu Ha cyiabdar-, KapOoHaAT- W
BBITIOJIHEHUS - COBEpIICHCTBOBAHUE SI3BIKOBOUM W | XJIOPUI-aHUOHBI, Ha KATHOH aMMOHUS;
3a1au YUTATEIbCKOM  KYJbTYpbl  Kak | peliaTh SKCIEPUMEHTAIbHBIE 3aladyd IO
npodeccuoHans | cpeicTBa B3auMMOJCHCTBUS Mexnay | temam "Meramiel" u  "Hemeramnsr") B
HOM JIIOJIbMU U TTO3HAHUS MUPA; COOTBETCTBUU C TpaBUJIAaMU TEXHUKHU
JeATEIbHOCTH - OCO3HaHUE IIEHHOCTM HAy4HOH | Oe30macHOCTH  mpu  OOpalieHuu ¢
JeSITENIbHOCTH, TOTOBHOCTH | BEIIECTBAMU u 71a60paTOPHBIM




OCYIIECTBIISATH MIPOEKTHYIO u
UCCJIEIOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUAYAIILHO U B TPYIIIIE;

OsBaanenue YHHBEpPCAJIbHbIMHA
Y4eOHBIMH NO3HABATEJILHBLIMHU
JAeHCTBUSIMU:

B) padora ¢ unopmaumeii:
- BJAaACTb HAaBBbIKAMH IIOJIYYCHHA

I/IH(l)OpMaHI/II/I u3 HNCTOYHHKOB
pa3HbBIX THUIIOB, CaMOCTOATCIBHO
OCYIICCTBIIATH ITOHUCK, aHaJInu3,

CHCTEMATH3aIHIO U UHTEPIPETALIUIO
uH(pOpMallK Pa3IMYHbIX BHUJIOB U
dbop™m mpeacTaBIeHuUs;

- CO3/1aBaTh TEKCTBHl B PA3IUYHBIX
dbopmarax C y4ETOM Ha3HAUYCHHS
uH(bopMauu u 1EJIeBOM
ayJIUTOPUH, BRIOUPASI ONITUMATBHYIO
bopmy MpeACTaBICHUS u
BU3YaIH3aliy;
- OLICHUBAThH
JETUTUMHOCTh  MHpOpManuu, ee
COOTBETCTBHE IPABOBBIM u
MOpPaTbHO-ITHUYECKUM HOpPMaM;

- UCTIOJTb30BATh cpeacTa
UH(pOPMaIMOHHBIX "
KOMMYHHKAITUOHHBIX TEXHOJIOTHI B
pelieHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c
coOIroIeHIEM TpeOoBaHUI
HPTrOHOMUKH, TEXHHUKHU
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBbIX U
ITHYECKUX HOPM, HOPM
UH(OPMAIIMOHHON 0€30MaCHOCTH;

- BIIQJICTh HaBBIKAMU
pacro3HaBaHUSI U 3aLTUTHI
uH(popMalu, HHPOPMAILIMOHHOM
0€30MMaCHOCTH JTUYHOCTH,

JOCTOBEPHOCTb,

000pyJOBaHUEM; HPEJICTABIISAT
PE3yJIbTaThl XUMUYECKOTO YKCIIEPUMEHTA B
bopme 3aIHCH ypaBHEHUIA
COOTBETCTBYIOLIUX peakuuin U
(GopMyIUpOBaTh BBIBOJBI HA OCHOBE ITUX
pe3yIbTaToB,;

- yMeTh AQHAIU3UPOBATh XUMHUYECKYIO
UHPOPMALIMIO, TONYyYaeMyl0 U3 pa3HBIX

HCTOYHUKOB (cpencts MacCOBO
uH(popmanuu, cetb UHTEpHET U ApyTrue);

- BJIAJETh  OCHOBHBIMH  METOJaMH
HAy4YHOTO MMO3HAHUS BEIIECTB 51
XUMUYECKUX  sBJICHWH  (HaOIIOIeHue,
HU3MEepeHue, IKCIIEPUMEHT,
MOJICJTUPOBAHUE);

- yMeTh MPOBOJIUTH  PacyeThl IO

XUMHUYECKUM (QopMyJaM U YpaBHEHUSIM
XAMHUYECKUX PEAKIHUN C HCHOJIb30BAHUEM
($U3NYECKUX BEIMYMH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 0O0beMa (HOpMaJIbHbIE YCIIOBHS)
rasos, KOJIMYEeCTBa BEIIIECTBA,
UCTIOJB30BAaTh CHUCTEMHBIE XHUMHYECKHE
3HaHUA [ T[PUHATHS — pelleHUudl B
KOHKPETHBIX  KH3HEHHBIX  CHUTYaIUsX,
CBA3aHHBIX C  BeHIeCTBAMM H  HX
IPUMEHEHHEM;

- YME€Th CaMOCTOSATEJILHO IUIAHUPOBATh U
NPOBOJUTh XUMHYECKHUH  DKCIIEPUMEHT
(mosyueHHMe W M3y4YEHHE  CBOMCTB
HEOPTraHMYECKUX " OpPTaHUYECKUX
BEIIIECTB, KayeCTBEHHBIE peaxiuu
YIJIEBOAOPOAOB PA3UYHBIX KJIACCOB U
KHCJIOPOACOIEprKAIUX OpraHUYEeCcKuX
BEIIECTB, PEIICHUE OJKCIIEPUMEHTAIBHBIX
3a1a4 o pacro3HaBaHMIO
HEOPTraHMYECKUX " OpTaHUYECKUX
BEIIECTB) C  COONIOJIEHHMEM  IPaBHII
0e30macHOTO 0OpaleHusl ¢ BEIeCTBaMu U
1a00paTOPHBIM 000pyI0BaHUEM,
dbopMynHpoBaTh  IETM  HCCIIEIOBaHUS,
OpPeOCTaBIATh B pa3MyHOM  (opme
pe3yIbTaThI IKCIIEPUMEHTA,
aHaM3WpOBaTh W OILEHUBaTh  HX
JIOCTOBEPHOCTD;

- yMETh OCYILIECTBIISATh
[EJICHANPABICHHBIA TOUCK XHUMHUYECKOU
uH(pOpMallUM B PaA3TUYHBIX HCTOYHHKAX
(HayuHast u y4yeOHO-Hay4yHas JUTepaTypa,
CpeICcTBa MaccOBOM HWH(pOpMAIMH, CETh

WuTepHer w®  apyrue),  KPUTHUECKH
AHAJIU3UPOBATH XUMHUYCCKYIO
nHopmaruo, rmepepabaTteiBaTh €€ U
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HCIIO/IL30BaTh B COOTBETCTBUHU c
MIOCTaBJICHHOW y4eOHOM 3aaueii;

- BJAaJeTh CUCTEMOHN 3HAHUM O METOIax
HAyYHOTO TIO3HAHUS SIBJICHHUA TPHUPOJIBI,
HCIIOJI3YEMBIX B €CTECTBECHHBIX HayKaxX
YMCHHSIMH TPUMEHSTh OTH 3HAHHS TPH
AKCIIEPUMEHTAILHOM HCCIIEIOBAHUH
BEIIECTB M Il OOBSACHEHUS XMUMHUYCCKUX
SIBJICHUH, WMEIOIIMX MECTO B TPHUPOJC
MPAKTUYECKON JCSITETLHOCTH YEIIOBEKA U B
MOBCEIHEBHOM JKU3HU;

OK 04.

D¢ dekTuBHO
B3aUMO/JICUCTBO
BaTh U paboOTaTh
B KOJUICKTHUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPAa3BUTHIO,

CaMOCTOATCIIbHOCTH u
CaMOOIIPEACIICHUIO,
-OBJIAJICHUC HaBbIKaMH y‘IC6HO-

HCCJIEN0BATENIBCKOW, IIPOEKTHOW U
COLIMAJIbHOW JEATEIIBHOCTH;

OsBJianenue YHHBeEpPCAJIbHbIMU
KOMMYHUKATHBHBIMU
JAeHCTBUSIMU:

0) coBMecTHasl 1esITE/IbHOCTD.

- IIOHMMaTb M  HUCHOJIb30BaTh
IpEeUMYIIECTBA  KOMAaHJAHOM U
WHIUBUIyaJIbHOU PaOOTHI;

- TPHUHHUMATh LEIM COBMECTHOHN
JIEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPJAMHHUPOBATh JACHCTBUSA IO €€
JOCTH)KEHHMIO:  COCTaBJIATh  IUIAH
JNEUCTBUM, pacHpeneiiarb PO C
Y4ETOM MHEHMM  y4YaCTHHUKOB
00CyX/1aTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOpAWHHUPOBaTb M BBINOJIHATH
paboTy B YCIOBHSIX pPEAJIBHOIO,

BUPTYaJILHOT'O u
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHSI,

- OCYILECTBIIATH MMO3UTUBHOE
CTpaTErMYeCKoe  TOBEJCHHE B

pa3INYHBIX CUTYalMsX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHHE, OBITh
UHHUIIMATHBHBIM

OBananenue YHHMBEPCAJIbHBIMH
peryisiTUBHBIMH J1CHCTBUSIMU:

r) IpUHATHE ce0s M JApPYrux
JIIozIei:

- IPUHUMAaTh MOTHUBBI U apTYMEHTHI
IpYrux JIIOJEd IIPU  aHauu3e

PE3yJIbTATOB JICATEIIBHOCTH;
- MPU3HABATh CBOE IMPABO W TPaBO
JIPYTUX JIIOJICH Ha OIINOKH;

- paSBI/IBaTb CHOCOGHOCTB IIOHUMATh
MUD C TTO3UIUH JIPYTOr0 YCIIOBEKA;

- yMeTh IUIAaHUPOBAThb U  BBINOJHATH
XUMHUYECKUN SKCIIEPUMEHT (TpeBpalleHus
OpraHWYECKUX BEIIECTB IMPU HarpeBaHUU,
MOJIyYeHHUE OTUJICHAa U H3yYeHHE €ro
CBOMCTB, KA4YeCTBEHHBIE pEAKIMH Ha
aJIbJIETU]IbI, KpaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypanusi OEIKOB IpPU HarpeBaHUW,
[[BETHBIE peakUuu OENKOB; MPOBOAUTH
peakiMy HMOHHOTO OOMEHa, ONpEeNesTh
Cpelly BOJHBIX PAacTBOPOB, KaueCTBEHHBIE
peaknuu Ha cynbdar-, kapOoHar- u
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHHS,
pemarh SKCIEpPUMEHTAIbHBIC 3aJa4dl I10
temam "Mertamibl" u  "Hemeramnwl") B

COOTBETCTBUH C TPaBWIAMU TEXHUKH
O0e3omacHOCTM  HpHU  OOpalleHuu  C
BEILIECTBAMU u 1a00paTOpPHBIM
000pyI0BaHUEM; MIPEICTABIATD
pe3yIbTaThl XUMHYECKOTO IKCTIEPUMEHTA B
dopme 3arucu ypaBHEHUH
COOTBETCTBYIOIINX peakuuii "

(GOopMyIHpOBaTH BBIBOABI HA OCHOBE ITHX
pe3yJIbTaTOB,

-yMETh CaMOCTOSATENIFHO IUIAHHUPOBATh H
NPOBOANUTh XUMUYECKUH  OKCHEPHUMEHT
(monmyueHne W W3y4YeHHWE  CBOWCTB
HEOPraHUYeCKUX u OpraHMYeCcKuX
BEIIIECTB, Ka4eCTBCHHBIC peaKIum
YIJIEBOJIOPOAOB PA3IMYHBIX KIACCOB U
KHCIIOPO/ICOIEPIKAIINX OpraHUYEeCKUX
BEILIECTB, PEIICHHE AKCIIEPUMEHTAIBHBIX
3amad o pacro3HaBaHHIO
HEOPraHUYeCKUX u OpraHMYeCcKuX
BEUIECTB) C  COOJIIOJIGHHEM  IpaBuUIl
0e30macHOro oOpaleHus ¢ BEMeCTBaMU U
1a00paTOPHBIM 00opynoBaHueEM,
(GopMynHpOBaTh  LEMU  UCCICIOBaHMUS,
NPEOCTaBISATE B pa3iuyHOH  (opme
PE3yJIbTAThI IKCIIEPUMEHTA,
aHaTM3UpOBaTh W OICHWBATh  HX
JIOCTOBEPHOCTD;
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OK 07. B 00.1acTH 3K0JI0rHYECKOTO
CopeiicTBOBaTh | BOCIMTAHUS:

COXPaHEHHUIO - c(hOpMHUPOBAHHOCTh
OKpYyKaroleun JKOJIOTMYECKOU KYJbTYPBI,
cpenpl, MOHUMAHUE BIUSHUA COLUAIBHO-
pecypcocOepex | SKOHOMHUYECKHX  TIPOIECCOB  Ha
€HHUIO, COCTOSIHHE PUPOIHOMN u
[IPUMEHATH COLIMAIIBHOM  Cpelbl, OCO3HaHUE
3HaHUS 00 rJ100aIBbHOTO xapakrepa
W3MEHEHUU IKOJIOTHYECKUX MPOOIIeMm;

KJINMATA, - IUIAHUPOBAHHUE M OCYUIECTBJICHUE
MPUHIHATIBI JICCTBUI B OKPYXKaIOIIEH cpeie Ha
OepexIINBOro OCHOBE 3HAHMS LEJNEeN yCTOMYUBOIO
MIPOU3BOJICTBA, | PA3BUTH YEIOBEUYECTBA;

3¢ dexTruBHO aKTUBHOE HENpUATHE JCHCTBUH,

JIECTBOBATH B MPUHOCSIIMX BpEI OKPYKAOLIEH
Ype3BbIYANHBIX | CPEJE;

CUTYaLHSIX - YMEHHE MIPOTHO3UPOBATH
HEOJIAronpHUsATHBIE JIKOJIOTHYECKUE
MOCJIECTBUS  MPEAIPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPALLATD HX;

- paclIUpeHue OMbITa JEATEIbHOCTH
AKOJIOTMYECKOW HAIPaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKAMH Y4eOHO-
WCCIIEIOBATENILCKOM, TPOEKTHON 1
COLMAJIBHOU JIEATENBHOCTH;

- chopmupoBaTh MpEACTAaBIEHUS: O
XUMHYECKON COCTAaBJISIOLIEH
€CTECTBEHHOHAyYHOM  KapTUHBI  MHpA,
poJii XUMHM B TIO3HAHUM  SIBJICHUU
IpUPOABI, B (POPMHUPOBAHUM MBIIUICHUS U
KYJIBTYPBI JINYHOCTH, €€ (PyHKINOHATIHHOMH
IPaMOTHOCTH, HEOOXOJUMOMN JJIsl peIIeHUs
IPAKTUYECKUX 33Ja4 U OKOJOTMYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM CpenE;

- YMETh coOroaTh npaBuia
HKOJIOTMUYECKU 11eJ1ec000pa3zHoro
noBeieHUs B ObITY U TPYIOBOH
JIESITEIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO
30pOBbSl M OKpPYXXArOUIEH MpUpOJHON
cpenpbl; YUUTHIBATh OIACHOCTh
BO3JICUCTBUSl HA JKHUBBIE  OPTraHH3MBbI
OIPE/IECNIEHHBIX BEIECTB, IIOHUMAsi CMBICII
[IOKa3aTessl  IPENEIbHOM  JOIIyCTUMOM
KOHIICHTPALUH;

- YME€Tb NPOTHO3UPOBATH, AHAJIU3UPOBATH
U OLEHUBATh C MO3UIMUI 3KOJOTMYECKON
0€30MacHOCTH TOCJEACTBUS OBITOBOM U
MIPOU3BOJCTBEHHOMN NEeATEIbHOCTH
YeNoBeKa, CBA3aHHOW ¢ IepepadoTKon
BEUIECTB;  HCIIOJIb30BATh  IOJyYEHHBIE
3HAHUS I8 TPUHATHS  TPAMOTHBIX
pemieHuid  mpoOieM B CHUTYyallUsX,
CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HAaBaTh OIIaCHOCTH
BO3JICUCTBUSI HA JKHUBBIE  OPTaHU3MBI
OINPEEIICHHBIX BEIECTB, IIOHUMAsi CMBICII
[IOKa3aTessl  IPEeNeIbHOM  JOIYCTUMOM
KOHIIEHTpAllMU, U TOSICHATh Ha MpHUMeEpax
CrocoObl YMEHBIIIEHUS U MPEAOTBpAIlECHUs
UX BPEIHOrO BO3JECUCTBUS HAa OPraHu3M
YyeJloBeKa.

2. CTPYKTYPA U COJAEP KAHUE OBIIIEOBPA3OBATEJIbHOM TUCIUTIIMHBI

2.1. O0beM y4eOHOI THCHUTITHHBI

U BU/bI y4eOHOH padoThI

Bup y4yeoHoii padoThl O0beM B yacax
O0beM 00pa3oBaTeIbHON IPOrPaAMMBbI AU CHUIIIMHBI 144

B T.4.

OcHoBHOE coep:kaHue 77

BT. 4..

TEOpPETHUECKOE 00yUeHne 30
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MPAKTUYCCKUC 3aHATUA

31

B T.4. KOHTPOJIbHBIE PaOOTHI 4
J1ab0paTOPHBIE 3aHATHS 16
IpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepKaHNeE (COMepP:KaHue 43
NMPUKJIAJTHOT0 MOYJIfA)

BT. U..

TEOpPETUYECKOE 00yUeHnE 9
MPAKTHYECKHUE 3aHATUS 22
J1a00paTOPHBIE 3aHATHS 12
CamocrosiTesibHas padora 12
Koncyabranuu 4
IMpomexyTounas arrectanus 1 cemectp (apyrue ¢popMbl KOHTPOJIS) 2
IIpomexyTounas arrecTaums 2 cemecTp (3K3amMeH) 6
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2.2. TemaTHYeCKHUil NJIAH U COJePKAHUE TN CHUILIMHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3/iesioB M TeM J1a00paTopHble M MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOIYIb YacoB | KOMIETEHINHU
1 2 3 4
OcHOBHOE coJiepKaHue 87
Pa3nes 1. OcHOBBI CTPOCHHSI BelecTBa 6
Tema 1.1. OCHOBHOe co/Iep:KaHue 4 OK 01
Crpoenne atomoB | TeopeTuuyeckoe o0y4enue 2
XAMAHCCKUX CoBpeMeHHast MOJIETb CTPOEHHS aTOMa. DIIEKTPOHHAst KOH(pHUrypamus aroma. Kiaccupukanus XuMA4ecKux
SJICMCHTOB H 3JIEMEHTOB (s-, P-, d-37eMeHThI). BaneHTHbIE 371eKTpOHbBI. BaleHTHOCTD. DJIEKTPOHHAS IIPUPOIa XMMHUYECKON
fipupona CBSI3U. DIIEKTPOOTPHUIIATENHLHOCTD. KOBaleHTHAs CBSI3b, €€ Pa3HOBMIHOCTH W MEXAHU3MbI 0Opa30BaHUs 5
XUMHUICCKON (0OMEHHBIN ¥ JOHOPHO-aKIENTOPHEIN). MoHHas cBsA3b. MeTajmnueckas cBsa3b. BomopoaHas cBs3b.
CBA3H MeXMOJIEeKyIISIPHBIC B3aUMOICHCTBHSI.
W30T0Mb1, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, THOpUIN3aliis aTOMHBIX opOHTaneil.
IIpakTHyeckue 3aHATHS 2
Pemenne npaktuyeckux 3aJlaHui Ha COCTABIIEHUE 3JIEKTPOHHO-Tpaduieckux Gopmy1 aneMeHToB 1-4
HEpUOJIOB.
Pemenue 3aganunii Ha KCMOJIB30BAHUE XUMHUUYECKON CUMBOJIMKHA M HA3BaHUW COCTMHEHUH 10 HOMEHKJIaType 5
MEXIYHApOJIHOT0 CO03a TEOPETHUECKON U MPUKIAJHON XUMUM U TPUBUAIBHBIX Ha3BaHUHM JIJIs1 COCTABJICHUS
XUMHYECKHX (OPMYJT ABYXaTOMHBIX COETMHEHUN (OKCUIOB, CYyIb(UI0B, THAPUIOB U T.I1.) U IPYTHX
HEOPraHMYECKUX COCTMHEHUH OT/IEIhHBIX KIACCOB.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
Ileprnonuaeckuii | Teopernueckoe 0Gyuenne OK 02
3aKOH 1 Tabmiiia IIpakTH4eckue 3aHATHSA 2
JI.11. MenneneeBa -
ITepuonnueckas cucrema xumuueckux anemeHToB [[.M. MenaeneeBa. @usnueckuit cMbica [leproanueckoro
3akoHa J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MU
MIPOCTHIX U CJIOXHBIX BEMIECTB B COOTBETCTBHH C IOJIOKEHUEM XHMHYECKOTO 3ieMeHTa B [leproanmueckoit
cucreMe. MupoBo33peHdyeckoe U HayyHoe 3HayeHue Ilepunonnueckoro 3akona /I.11. Menneneesa. IIporuosst
.. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHUX JIIEMEHTOB. 2
Penienne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3a/1aHUI HA XapaKTePHU3aLUI0 XUMUYECKUX
aeMeHTOB «MeTaumdeckre / HeMETAITHUECKUE CBOMCTBA, SJICKTPOOTPULIATETLHOCT M CPOJICTBO K
AIIEKTPOHY XUMUYECKUX JIEMEHTOB B COOTBETCTBHUE C MX AJIEKTPOHHBIM CTPOSCHHEM U TOJI0KEHUEM B
MePUONYECKON cucTeMe Xummieckux sneMeHToB JI.1. MenneneeBay.
Pazpnen 2. Xumuyeckne peakuumn 10
Tema 2.1. Tunsr | OcHOBHOe cojiepKaHUE 6 OK 01
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XUMHUYECKHUX
peakuuii

Teopernueckoe o0yueHue

Knaccudukanus u THITBI XUMAYECKUX PEAKIUH C ydacTHEM HEOPTaHWYECKUX BemlecTB. KomndecTBeHHbBIE
OTHOIIEHUS B XUMUH. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMHUH U PACYETHI IO YPAaBHEHUSIM XUMHUUYECKHUX
peaxkuuii. Monb Kak €IMHULIA KOJIMYECTBA BellecTBa. MomsipHast Macca. 3aKOHbI COXpaHEHMSI MAcChl U
sHepruu. 3akoH ABorajapo. MossipHbIil 00beM ra3oB. OTHOCHUTEIbHAS IIJIOTHOCTD T'a30B.

Peakmun koMITIeKco00pa3oBaHus ¢ y4aCTHEM HEOPTraHMYECKHUX BEIIECTB (Ha MpUMeEpPe THAPOKCOKOMITIICKCOB
IIMHKA ¥ AJTFOMUHUA).

HpaKaneCRne 3aHATHSA

CocraBneHne ypaBHEHUH peakiii COETUHEHNUs, Pa3I0KEHNUs, 3aMEICHHs, OOMEeHa. Y paBHEHUS peaKInit
TOpPEHUs, HOHHOTO 0OMEHa, OKUCIIEHUSI-BOCCTAHOBJICHHS.

Pacuer konm4ecTBEHHBIX XapaKTEPUCTUK UCXOJIHBIX BEIIECTB U NIPOAYKTOB peakiuu. Pacuer
KOJIMUECTBEHHBIX XapaKTEPUCTUK MPOTYKTa PEAKIIUU COSTUHEHHS, €CITH OHO U3 BEIIECTB JaHO B U30BITKE
W/WIIN COAEPIKUT TpuMecH. Pacuer MaccoBoii niin 00eMHOM TOJTM BBIX0/1a TIPOIYKTA PEAKIIUU COSAMHEHUS
OT TEOPETUYECKH BO3MOXKHOT0. Pacyer 00beMHBIX OTHOIIEHUH Ta30B. Pacyer Macchl (00beM, KOJIMYECTBO
BELIECTBA) IPOAYKTA PEaKLUH, €CJIU OJJHO U3 BEILECTB JIAHO B BHUJIE PACTBOPA C ONPEAEICHHON MacCOBOM
JI0JIEH paCTBOPEHHOTO BEIIECTBA.

YpaBHeHUs OKUCIIEHHSI-BOCCTaHOBJICHUsI. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb.
OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMK B IPUPOJIE, TPOU3BOJACTBEHHBIX MPOIECCaxX U
KU3HEACSITEIIBHOCTH OpraHu3MoB. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MOoTeHIHal cpenbl. CocTaBieHuE U
ypaBHUBAHHUE OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOJIOM AJIEKTpOHHOTro Oananca. TunuyHsie
HEOPraHMYECKNE OKUCIIUTENN U BOCCTAHOBUTENN. DJIEKTPOIN3 PAaCTBOPOB M PACILIABOB COJIEH.

Tema 2.2.
DIEeKTPOTUTHYECKA
sl MUCCOLTUAIINAS U
WOHHEII 00MeH

OcHoBHOE coaepKaHue

Teopernueckoe o0yuenue

TeopI/I}I SHGKTpOHI/ITI/I"ICCKOﬁ Jucconuanu. Peakiuu HOHHOIO oomeHna. CocTaBlieHHE pCaKL[I/Iﬁ HOHHOI'O
obMeHa IMyTEM COCTABJICHUA X MMOJHBIX U COKpallICHHBIX HOHHBIX ypaBHeHHﬁ.

FI/IIlpOJ'II/IS cojei. 3HaucHHuE TUApOJIM3a B OMOJIOTHYECKUX OOMEHHBIX nmpormneccax. HpI/IMCHCHI/IC TUAPOJIN3a B
MPOMBIINIJICHHOCTH.

JlaGopaTopHble 3aHATHSA

JlaboparopHas paboTa «Peakiuu rupoIn3a.
UccnenoBanue cpenbl pacTBOPOB CoJiel, 00pa30BaHHBIX CHIILHBIMHU U CITA0OBIMH TIPOTOJIMTAMH, M UX PEAKITUN
C pacTBOpaMHu Ienoun u kapOonara Hatpusi. COCTaBJICHHUE PEAKITHI THAPOIIN3a COJICH.

OK 01

Pazpgea 3.

CTpOGHI/Ie H CBOMCTBA HEOPraHn4eCKMuXx BeecTn

Tema 3.1.
Knaccudukanus,
HOMECHKJIaTypa 1

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

[Ipeamet Heopranmdeckoit xumun. B3anMocBs3p Heoprannyeckux Bemects. Kiaccudukarms

OK 01
OK 02
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CTpOCHHE
HEOPraHMYECKUX
BEILICCTB

HEOpraHU4yecKux BemecTs. IIpocTeie u cnokHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHUBI,
TUAPOKCHUIbI, KUCIOTHI, coi). HoMeHknaTypa u Ha3BaHuEe HEOPraHWYECKUX BELIECTB UCXO/IS U3 UX
XUMHUYECKON (POPMYIIBI MM COCTABICHNE XUMUYECKOH (hOPMYJIIBI UCXO/Is M3 Ha3BaHHS BEIIECTBA 110
MEXIYHAPOJAHOU UM TPUBUAIBHOW HOMEHKIIATYPE.

MexmonexyinspHble B3aumoaeicTeus. Kpucramioruaparel. ArperaTHble COCTOSIHHSI BELLIECTBA.
Kpucrannnueckue u amopgHbie BemecTBa. TUIBI KPUCTALNTNYECKUX PEIIETOK (aTOMHAsl, MOJICKYJISIpHas,
MOHHAs1, METAJUTMYeCKast). 3aBUCMOCTD (DU3MUYECKIX CBOWCTB BEIIECTBA OT THIIA KPUCTATUINIECKOM
pemietku. [IpyunHbl MHOrOOOpa3us BEIIECTB.

CoBpeMeHHbIE MPEACTABIECHUS O CTPOSHUM TBEPAbIX, JKMIKMX M ra3o00pa3Hbix BewlecTB. Kuakue
KPUCTAJUIBIL.

IIpakTHyeckue 3aHATHS 2
Pemienne 3amau Ha pacyeT MaccoBOM JOJU (MacChl) XMMHYECKOTO 3JIEMEHTa (COCIWHEHUs) B MOJIEKYJIE
(cmecn).
Pemenne mpakTHUecKuMX 3ajaHMi MO KiIacCH(UKAIMH, HOMEHKJIAType M XHMHYECKHM (opMmysaam
HEOPraHMYECKUX BEIECTB pa3IMYHbIX KJIacCOB (Ha3bIBaTh M COCTABJIATH (POPMYJIbI XMMHUECKUX BEILECTB, 9
OTIpeNeNATh IPUHAICKHOCTD K KIIaccy).
Hcrounnkn xumuyeckoi uHpopMmanuu (HayuyHas M ydyeOHO-Hay4yHas JUTepaTypa, CpeAcTBa MacCOBOM
uHpopmanuu, cetb HMurepHer u gpyrue). [louck wuHPOpManMM 1O HA3BaHUAM, HJAEHTU(UKATOPAM,
CTPYKTYPHBIM (hopMyIiam.
Tema 3.2. ®usuko-| OcHOBHOE coepKaHUE 10 OK 01
XUMHIICCKNC Teoperuueckoe o0yueHue 6 OK 02
CBOICTBa -
HEOpraHMHeCKHX Mertamnel. OOmue ¢u3nyeckue M XUMHUYECKHe CBoMcTBa MeTauioB. CrocoObl MoyydyeHHus. 3HauyeHue
BEIIECTB METaJUIOB M HEMETAJUIOB B MPHUPOJIE U KU3HEACATEIbHOCTH YeIoBeKa U opraHu3MoB. Koppos3us meransios: 2
BUIBI KOPPO3UH, CIOCOOBI 3alITUTH METAJIOB OT KOPPO3HH.
Hewmerannel. O6mue ¢pusznyeckre 1 XUMHUUECKUE CBOWCTBA HEMETAINIOB. TUNIUYHBIE cBOiicTBa MeTamioB [Y—
YII rpynn. Knaccudukanuss ¥ HOMEHKJIAaTypa COEIWHEHUN HeMmeTaioB. KpyroBopoTsl OHOreHHBIX 2
HJIEMEHTOB B NIPHPOJIE.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUYECKMX BEIIECTB (OKCHIOB, THIPOKCHIOB, KHCIIOT,
coJjieii u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTMHEHHH, 2
BBICIIMX OKCHJIOB U TUAPOKCHIIOB.
IIpakTnyeckue 3aHATHS 2
CocraBieHue ypaBHEHUN XUMUYECKUX PEAKIUH € y4aCTUEM NPOCTBIX U CI0KHBIX HEOPraHUUYECKUX BEILECTB:
OKCHJIOB METaJVIOB, HEMETAJUIOB U aM(OTEPHBIX SJIEMEHTOB; HEOPraHHMYECKUX KHCIOT, OCHOBAHHUU U 9

aM(pOTEpHBIX THAPOKCHJIOB, HEOPTaHMUECKUX COJIEH, XapaKTepU3yIOIUX UX CBOMCTBA.
Pemenne npakTHKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33aJaHUI HA CBOMCTBA M MOJTYYEHHE HEOPraHUYECKUX
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BCIICCTB.

JlabopaTopHble 3aHsATHSI 2
JlaGopatopHas paboTta «CBOICTBa METANIOB U HEMETAIIJIOBY.
HccnenoBanne  (U3MYECKUX W XHMHUYECKHX  CBOMCTB  METaNIOB W HEMETAUIOB.  Pemienue 5
JKCIIEPUMEHTAIBHBIX 3aJad II0 CBOMCTBAM XHMHUYECKMM CBOMCTBAM METAJUIOB W HEMETAJUIOB, II0
pacrno3HaBaHMIO U MOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJLIOB.
Tema 3.3. OcHOBHOe coiep:kaHue 3 OK 01
IIpousBoncTeo Teopernyeckoe oGyueHue 2 OK 02
HCOPTARIHCECKUX (5611 ne IpPEACTaBICHUs O IPOMBILIUICHHBIX CHOcOo0axX MOJYyYeHHs XMMHUYECKMX BEIIECTB (Ha INpUMepe
gemeCTB. IIPOM3BOJICTBA aMMHAKa, CEPHON KHCIIOTHI).
HAtCHUC 1 Yepnas u uBerHas Mmertautyprus. lIpakThuueckoe NpUMEHEHHE DJJIEKTPONIM3a Ul MOIYYEHMs LIEJIOYHBIX, 2
gp MMCHCHHE B I1EJI0YHO3EMENbHBIX METAIIOB U atoMUHUA. CTEKII0 U CHIIMKAaTHAs IPOMBIILIIIEHHOCTb.
bITY I A ITpo6aema 0TX010B U TOOOYHBIX IPOTYKTOB.
IIPOU3BOJICTBE
IIpakTHYeckue 3aHATHSA 1
Pemenne npakTUKO-OpUEHTHUPOBAHHBIX 33JaHUM O POJIM HEOPraHMYECKONM XMMHUU B Pa3BUTUU MEIUIIMHBI,
CO3/IaHMM HOBBIX MaTEepHANIOB (B CTPOMTENBCTBE M JIp. OTPACISAX HMPOMBIIIJIEHHOCTH), HOBBIX HCTOYHHUKOB 1
SHEepruM (anbTepHATUBHbIE UCTOYHHUKHU SHEPTUHU) B PEUICHUH MPOOJIEM 3KOJIOTMYECKOM, IHEPreTHUECKON U
NUILEBOM Oe30MacHOCTH.
IIpomexyTounas arrectanus 1 cemecTp - Apyrue GopmMbl KOHTPOJISA 2
Pazneua 4. CrpoeHne 1 CBOMCTBA OPraHUYeCKUX BelleCTB 24
Tema 4.1. OcHoBHOE coaepKaHue 4 OK 01
Knaccnuxams, | Teopermueckoe oGyuenne 2
cTpociHe i ITpenmMer oprannyeckoil XuMuu. B3anMocBs3b HEOPraHMUECKUX U OPraHUYECKUX BELIECTB.
HOMEHKIATYPa XHMHYECKOE CTPOEHUE KaK MOPSA0K COEAMHEHNS aTOMOB B MOJIEKYJIE€ COTJIaCHO UX BaJIEHTHOCTU. OCHOBHbBIE
OPTaHHICCiiX IIOJIO)KEHUSI TEOPUM XUMHUYECKOIO CTPOEHHUSl OpraHmyeckux coeauHeHuid A.M. BbyrtiepoBa. YrieponHsii
Betects CKEJIET OpraHu4ecKkoil MoJeKkyidbl. MONeKynspHble W CTPYKTYpHbIe (pa3BEpHYTbIE, COKpPAIICHHBIC) 2
XUMHUYECKHE (OpMyJIbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHMUYECKOTO CTpOoeHHs Moiiekyn. M3omepus u
M30MEPBHI (CTPYKTYpHAs, FeoMeTpuuecKas (Iuc-Tpanc-u3oMepusi). KpaTHOCTh XMMHUECKOH CBSI3H.
[TonsitTue o (¢yHKUUMOHanNbHOW Tpymme. [IpuHIUOB KIacCUPUKAMK OPraHMYEeCKUX COEAMHEHUU.
MexnyHapoaHas HOMEHKJIATypa U NPUHIMIIBI HOMEHKJIATYPbl OPraHUUYECKUX COSAMHEHUH.
IIpakTH4eckue 3aHATHSA 2
HoMmeHnknatypa OpraHMYecKMX COCIMHEHMH OTHENbHBIX KJIAcCOB (HACHIIEHHBIC, HEHACBHIIIEHHbIE U
apoOMaTUYECKHUE YTIEBOAOPOAbI, CIUPTHL, (HEHOJBI, adbAETHIbl, KETOHbI, KapOOHOBbIE KHCIOTHI U Jp.) 9

CocraBieHue MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKHUX BELIECTB OTAEIbHBIX KJIACCOB,
UCTONB3Ys MX Ha3BaHMA TI0 CHCTEMAaTWYeCKOM HOMeHKiaType. Pacuersl mpocrteiimeir  ¢dopmysbl
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OpPraHMYECKON MOJIEKYJIbI, UCXOS U3 DJIEMEHTHOrO cocTasa (B %).

Tema 4.2. OcHoBHOe coJep:kaHue OK 01
CaoticTsa TeopeTuueckoe o0yueHue OK 02
OPTalHCECKHX OU3NKO-XUMUYECKUE CBOMCTBA OpPraHMYECKMX COCAMHEHHH OTHENbHBIX KJaccoB  (0coOeHHOCTU
COCHMHCHHH. KJaccu(UKaMl ¥ HOMEHKJIATyphl BHYTPU KJIacca; TOMOJIOTUYECKHH psn U oOmmias (Gopmyrna; H30Mepus;

dbuznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYUEeHHUS):

— TIpenenbHblEe YIIIEBONOpOAbl. ['OpeHme MeTaHa Kak OJUH M3 OCHOBHBIX MCTOYHUKOB TeEIUla B

HPOMBIIIICHHOCTH U ObITy. CBOMCTBA MPHUPOTHBIX YIIIEBOAOPOAOB, HAXOXKACHUE B NMPHUPOJE U MPUMEHEHHE

AJIKAHOB;

— HEIpe/eabHble U apoMaTHUECKHE yriieBoJopoabl. [lomumepusanus sTHiIeHa KaKk OCHOBHOE HalpaBliEHUE

€ro HCIOJb30BaHMs. ['OpeHHre aleTuieHa KaKk MCTOYHUK BBICOKOTEMIEPATYPHOrO IUIAMEHM JJIA CBapKu U

pPEe3KH METAJLIOB;

— KHUCJIOPOJCOJEpKAIINe COCIUHEHUs (CIUPTBl M MpocThie AGUpbl, (PEHONbI, ambAeTUIbl U KETOHBI,

KapOOHOBBIE KHCIOTHI M WX TNpOW3BOAHBIC). [IpakTHueckoe NPUMEHEHUE HTUJICHIVIMKOJNA, TIIMIEpUHa,

denona. Ilpumenenue Qopmanbaeruaa, aneTanbIeruaa, YKCYCHOHW KHUCIOTHl. MpUla Kak COJM BBICIIHUX

KapOOHOBBIX KUCJIOT. Moro1I1ie CBONCTBA MbLIA;

— a30TCOJIepKAlINE COSTMHEHNUS (aMUHBI 1 AMUHOKHCIIOTBI, OCJIKH).

Knaccugpukamuss u  0coOOGHHOCTH  OpraHMuYecKux peakiuil. PeakumoHHble 1eHTphl. Paguxansl.

ITepBoHavasbHbIE MOHATHUS O TUIIAX U MEXAHU3MAaX OPTaHUYECKUX peaKluil.

IIpakTH4eckne 3aHATHA

Pemenne nenouek nNpeBpalieHNil Ha FEHETUYECKYIO CBSI3b MEXy KIaCCaMH OPraHMYECKUX COCIMHEHUH C

COCTABJICHUEM HA3BaHUHI OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHOW MIIM MEXKITYHAPOIHON

CUCTEMATUYECKON HOMEHKJaType. Perenne pacueTHbIX 3a7jad 110 YpaBHEHUSAM PEAKIUI C ydacTuEM

OpPraHMYECKUX BEIIECTB.

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHnas pabota «[lomydeHue 3THIIeHA U U3YIEHUE €T0 CBONCTBY.

[TonydyeHue 3TuI€HA U3 3TaHOJA B J1A00OPATOPUU U N3YUEHHUE €ro GU3NUECKUX U XUMHUYECKUX CBOMCTB.

CocraBieHre peakifii NpucoeMHEHHUS U OKUCIICHHs Ha IpUMepe 3TujieHa. Perienre pacueTHbIX 3a7a4 ¢

VICIIOJIb30BAaHUEM TUIOTHOCTH a30B [0 BOJOPOY U BO3JIYXY.
Tema 4.3. OcHoBHOe coep:kaHue OK 01
Oprannyeckue Teoperuueckoe o0yueHue OK 02
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BEILECTBA B Buoopranmnueckue coequHenus. [Ipumenenue u Guoioruyeckast poib yriieBogoB. OKUCIEHUE YIIIEBOJOB —
AKHU3HEIEATEIIbHOCT | MCTOYHUK SHEPIMH KUBBIX OpraHu3mMoB. O0naacTu npUMeHeHHUss aMUHOKUCIOT. [IpeBpalenus 6e1KoB MU
U YelnoBeKa. B opranusMe. buonornueckue QyHkiuu OenkoB. buonorumueckue QpyHKUUU XKUpoB. Poib opranmueckoi 3
[Tpon3BOACTBO M | XMMHUM B pelIEeHUH IPOOIIEM MUILEBOM O€30M1aCHOCTH.
[IPUMEHEHUE HyxnenHoBble KuCOThL: cocTaB U cTpoeHue. Ctpoenue HykiaeotuoB. CocraB HykienHOBbIX kuciot (JHK,
OpPraHUYECKUX PHK). Posib HyKJIEMHOBBIX KUCJIOT B )KM3HEACSTEIbHOCTH OPraHU3MOB.
BELICCTB B [Tpon3BOACTBO OpraHMYECKMX BELIECTB: MPOU3BOJACTBO METaHOJA, nepepadorka HedTu. IlommaTHineH kak
IIPOMBINUICHHOCTH |KPYITHOTOHHAKHBIA IPOAYKT XMMHYECKOro Ipou3BoicTBa. IIpuMenenue stwieHa. IIpomsBonctBo u
IIPUMEHEHNE KayuyyKa U PE3HHBI.
CuHTeTMYECKME U HCKYCCTBEHHbIE BOJIOKHA, MX CTpOEHHE, CBOMCTBa. [IpakTuyeckoe HCIOJIb30BAHUE
BOJIOKOH. CHHTETHYECKUE TUICHKU: M30JALMS Ul IPOBOJIOB, MEMOpPAHbI JUIsl OIPECHEHUs BOJIbI, 3alUTHBIE 2
IUIGHKWA ISl aBTOMOOWIIEH, IJIaCTBIPH, XHUPYPTrUYecKHe TMOBS3KH. HOBBIE TEXHOJOTMH JalbHEHIIEro
COBEPUICHCTBOBAHHUS ITOJIMMEPHBIX MaTEPUAIIOB.
Poub oprannveckoil XuMHuU B pEHICHUH MPOOIJIEM SHEPreTHYECKON 0€30MaCHOCTH, B Pa3BUTHH MEAUIIUHBL,
CO3JIaHUM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHUKOB 3HEPruy (QJIbTEPHATUBHBIC HCTOUHUKH SHEPTHH).
IIpakTHYyecKkue 3aHATHSA 2
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUM 110 COCTABJICHUIO XMMHUYECKUX PEAKIUH, OTpaXKaroIuX
XMMHUYECKYIO aKTUBHOCTh OPraHMUYECKUX COSAMHEHUH B Pa3InYHbIX cpeAax (MIPUPOJHBIX, OMOIOTHYECKUX, 2
TEXHOTCHHBIX ).
Kourpoasuas CtpyKTypa U CBOICTBa OPraHNYECKUX BEILECTB 2
pabora 1 ]
Paspean S. Kunernyeckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIui 12
Tema S.1. OcHoBHOE coep:RaHHe 4 OK 01
Kunernieckne Teoperuueckoe o0yueHue 2 OK 02
SAKOHOMEPHOCTH 1y yveckue peakuuu. Knaccupukanus XuMUYecKuX peakiuii: mo ¢a3oBoMy cocTaBy (TOMOTEHHbIE U
HpoTekarui reTeporeHHbIe), M0 CIOIb30BAHUIO KaTaIn3aTopa (KaTaTUTHUECKUE U HEKAaTaJTUTUYECKHE).
XHMITHCECKHIX CkopocTh peakIuu, €€ 3aBUCUMOCTh OT pA3JINYHBIX (PAKTOPOB: MPHUPOABI PEArupyroIIUX BEIIECTB,
peaKuu KOHIIGHTPALlMN pearupyrolMx BeIlecTB, TeMmnepatypsl (mpaBuwio Baut-T'odda), mimomanu peakunoHHOI 2
MTOBEPXHOCTH, HAIMYHXS KaTain3aTopa. Pob kaTann3aropoB B IPUPOJIE U TPOMBIIUIEHHOM ITPOU3BOJICTBE.
OHeprus akTHBallMM. AKTHBHpOBaHHBIM KoMmiulekc. KarammsaTopel M Kkaranu3. Posib kaTaim3aTtopoB B
IIPUPOJIE ¥ MPOMBIIIJIEHHOM IPOU3BOJICTBE.
JlabopaTopHble 3aHATHS 2
N3yyeHne 3aBUCUMOCTH CKOPOCTM XUMHYECKOM DPEAKLUU OT KOHLICHTpAlUU pPEArupyroluX BEIIECTB U
TEeMITepaTypHhI. 2

JlaGopatopHast paboTa Ha BEIOOD:
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1. JTabopaTtopHas pabota «OnpeaeneHrne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIEHTPAIUU PearupyroIInx
BelecTB». MccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAaKIMU OT KOHLeHTpauuu. OnpenerneHue KOHCTAHTHI
CKOPOCTH peakiuu rpa)uaecKuM METOIOM.

2. Jlaboparopnas pabota «OmnpeaeneHue 3aBUCUMOCTH CKOPOCTU PEaKIuu OT TeMIiepaTyps». MccnenoBanue
3aBHCUMOCTHU CKOPOCTH PEaKLMU OT TEMIIEPATYPhI. Pacyer SHEprum akTUBALIMU PEAKLIUU.

Pemennie npakTuKO-OpPUEHTUPOBAHHBIX 33/IaHUN Ha aHANU3 (DAKTOPOB, BIMUSIOUIMX HA U3MEHEHHE CKOPOCTU
XAMHUYECKOW PEaKIUU.

Tema 5.2. OcHoBHOe coJep:kaHue 6
TepMoMHAMUECK | Teopernueckoe 0Gydenne 2 OK 01
ue =
Knaccugukaius XuMUYECKUX peakiuii: mo TernaoBoMy 3¢ ¢dekTy (3K30TepMUUYECKHe, SHI0TEPMUYECKHE), TIO OK 02
3aKOHOMEPHOCTH .
p obparumoctH (oOpatumMbie u HeoOpaTumbie). TernoBbie 3PPEKTH XUMUYECKHX peakuuid. TepMoxuMudeckne
IPOTEKaHUS o o
p ypaBHeHHsI. OOpaTUMOCTh peakiuil. XMMHUYeCKOe paBHOBECHE U €0 CMEIEeHHE MOoJ eHCTBUEM pa3IMyYHbIX
XUMHUYECKHX
PO (dakTOpoB (KOHLIEHTpAIMsl PEareHTOB WM IPOAYKTOB pEaKluH, JaBJI€HUE, TeMIleparypa) AJs CO3JaHus 2
KIIMH. .
peait ONTUMAJILHBIX YCIOBUH NPOTEKaHUS XUMUYECKUX MTPOLIECCOB.
PaBHOBecue
[Tonsitre 00 >HTaNBIMK U dHTponUU. DHEeprus [ mb0ca. 3akon ['ecca u ciencTBus u3 Hero. Pois cMmemeHus
XUMHUYECKUX
» PaBHOBECHsI B TEXHOJOTHUECKUX MTPOIeccax.
peakuui
IIpakTH4eckue 3aHATHSA 2
[Tpunuun Jle Illarense. BnusHue pa3nuyHbix GakTOpOB Ha U3MEHEHHE PAaBHOBECHS XUMUYECKUX PEAKIIMM.
3aKOH JEHCTBYIOIIMX MAacC U KOHCTaHTa XMMUYECKOTO paBHOBECHS. PacueTbl paBHOBECHBIX KOHLIEHTPALUN
pearupymoIux BeIecTB U NPOAYKTOB peakiinil. Pacuersl TemiaoBoro a¢g¢exra peakuu. 2
Penienne npakTuKo-OpMEHTUPOBAHHBIX 3aJaHuil Ha npuMeHeHue npuHuuna Jle-Illarense nns HaxoxkaeHUA
HAIpPaBJICHUS! CMEIICHNs PAaBHOBECHS] XMMHUYECKON peakluny U aHainu3 (akTOpoB, BIUSIOUIMX Ha CMEIIEHHE
XUMHYECKOTO PABHOBECHS.
JlabopaTopHble 3aHATHS 2
JlaboparopHas pabota «3ydyeHre BAUSHUS pa3lIudHbIX (PAKTOPOB HAa CMEIIEHNE XUMUUYECKOTO PAaBHOBECHUS».
HccnenoBanue BIMSHNUS N3MEHEHUS KOHLIEHTPALUU BELLECTB, PEAKIIMHU CPEbl U TEMIIEPATYphl HA CMEILIEHUE 2
XUMHUYECKOro paBHoOBecHs. CpaBHEHHE IMOIYYEHHBIX PE3YJIbTaTOB C TEOPETHUYECKH MPOTHO3UPYEMBIMH Ha
ocHoBe npuniuna Jle [larense.
KonTtpoabHasn .
CKopoCTh XMMHUYECKOH peakllMi U XUMUYECKOE PaBHOBECHE. 2
pabora 2
Pazneua 6. JlucnepcHble CHCTEMbI 6
Tema 6.1. OcHoBHOe coJiep:KaHue 4 OK 01
Aucnepcnbre Teoperuueckoe o0yueHue 2 OK 02
CUCTEMBI U OK 07
JucnepcHeie cuctemsl. Kosnonaele cuctemsl. MIcTHHHBIE pacTBOpHI.
(baxTops! NX 2

PactBopenne kak (GU3MKO-XUMHUYECKHUH Tporecc. PactBopbl. CrocoObl MTPUTOTOBJICHHS PacTBOPOB.
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YCTOWUYUBOCTH PactBopuMocTs. MaccoBasi 10y paCTBOPEHHOrO BelecTBa. lIpenenbHo NOMyCcTUMbIE KOHLEHTpAUUU U UX

UCIOJIb30BaHUE B OLICHKE HKOJIOTUYECKOM 6€3011aCHOCTH.

Knaccugukamus nucnepcHbIx cucreM mo coctaBy. CtpoeHue M (HakTOpbl yCTOWYMBOCTH JTUCTIEPCHBIX

cucreM. PacrozHaBaHME HCTHHHBIX PacTBOPOB, KOJUIOWJHBIX PAcCTBOPOB M TI'PyOOAUCHEPCHBIX CHCTEM.

Crpoenue wmunemisl. PaccenBaHue cBeTa NpU NPOXOXKAECHWU CBETOBOTO IIydyKa 4Yepe3 ONTHYECKU

HeoHOpoIHYIO cpeny (3ddexra Tunnans).

IIpakTH4eckue 3aHATHS

Pemenue 3a1au Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemienue nmpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 33aJaHUH Ha AMCIEPCHBIE CHCTEMBI, HMCIIOJIb3yeMbIE B

OBITOBOM W TPOM3BOACTBEHHON J€ATENbHOCTU UEJIOBEKAa, C TO3MIMHA SKOJIOrMYecKod Oe30macHoCTH

HOCJIEICTBUM U TPAMOTHBIX PEelIeHUH Npo0IeM, CBSI3aHHbBIX C XUMHEH.
Tema 6.2. OcHOBHOE cojIep:KaHue OK 01
ccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOWCTB

JlabGopaTtopHnast pabota «[IpuroroBieHue pacTBOpOB».
FICTICPCHEIX [TpuroroBneHre pacTBOPOB 3aJaHHOW (MOJISIPHOM) KOHUEHTpauuu (C MPAKTUKO-OPUEHTUPOBAHHBIMU
CHCTEM UL 11X BOIPOCAMHM ), ONIPEIeNIEHUE CPEeibl BOJHBIX PACTBOPOB.
UIEeHTU(DUKAITIN

JlaGopatopHas pabota «lccnenoBanue AUCIIEPCHBIX CUCTEM.

[IpuroToBneHne M M3y4E€HUE CBOWCTB MAMCIIEPCHBIX CHUCTEM pa3HbIX BHJOB: CYCIEH3UHU, SMYJbCHUH,

KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHUHHBIX M KOJUIOMJHBIX PAaCTBOPOB, BBISBICHHE OCHOBHBIX

pa3Inuni MEXKIy HUMH.
Paznea 7. KadecTBeHHbIC peakiuu 00HAPY/KeHHS HEOPTAaHUYECKHX M OPTraHMYECKHUX BEIIeCTB
Tema 7.1. OcHoBHOe coaep:xaHue OK 01
Obnapysxenne IpakTHYecKHe 3aHATHS OK 02
HCOPTARITHCCKHIX (1 4 ecTBeHHbIE XUMUYECKHE PEaKLiH, XapaKTEpHbIE VIS OGHApyKeH!s HEOPTaHNIECKHX BELECTB (xaTHOHOB

PCAKIIMH, XapaKTep A 197 p 1

ZELP;?{P(I)(;B " U aHnoHOB). CocTaBiieHHe ypaBHEHUH peakiuii oOHapyxeHust KaTHoHOB [-VI rpynn u aHHOHOB, B T.4. B

MOJIEKYJISIPHOM 1 HOHHOHU (hopMax.
Peakiinu 0OHapy)KeHUs1 HEOPraHUYECKHX BEIIECTB B PEaJIbHBIX 00BEKTaX OKPYKAIOIIeH Cpesibl.

JlaGopaTopHble 3aHATHSA

OO6HapyxeHne HeOpraHUYeCKUX BelecTB (KaTHoHOB [-VI rpymnm mim aHnOHOB) C UCIIOJIB30BAaHUEM
KaUECTBEHHBIX AHAJTUTUYECKUX PEAKLINM.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JJaboparopHas paboTa «AHANIUTUYECKUE peaKIui KaTuOHOB [-VI rpymmy.

[TpoBeneHne KauECTBEHHBIX peaKLUil, UCIIONb3YEMbIX Ul OOHApyKEeHHs KAaTHOHOB | rpymnmnsl (kanus,
HATpUsl, Maruus, aMMonus), I rpynmnel Ha npumepe 6apus, 111 rpynms! — cBuHIA, [V TpymIIel — adroMUHNS,
V rpymmel — xenes3a (II u [I1), VI rpynmst — aukens. Onucanue HaOMI0JaeMbIX SBICHHN W COCTABICHUE
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XUMUYECKHUX PEAKLIUU.

2. JlaGoparopHasi paboTa « AHAIMTUYECKHE PEAKIIUU aHHOHOB.

[TpoBeeHne KauECTBEHHBIX PEaKIUil, HCIIONb3yeMBbIX I OOHApYKEHHsI aHHMOHOB: KapOoHaTa, ¢ocdara,
cynbdara, cynbuaa, HUTpaTa, xjaopuaa u ap. Onucanue HabII0JaeMbIX SIBJICHUNA U COCTABICHHE
XAMHUYECKUX PEaKIUN.

Tema 7.2. OCHOBHOE COIep/KaHHe 4 OK 01
Obmnapyxenne IpaKkTHYecKne 3aHATHS 2 OK 02
OPTatHieciix KadecTBeHHbIE XUMHUECKUE PEaKIH, XapaKTepHbIE ISl OOHAPYKEHUS OTAEIbHBIX KJIACCOB OPraHMYECKUX
EimeCTB COeMHEHU: (PEHOIIOB, AIbIETUIOB, KpaxMalia, YKCYCHON KUCIIOTHI, aMUHOKUCIIOT U Jp. 9
ACIIBHDIX Jlenatypanus OeIKOB PH HarpeBaHHUM, LIBETHbIE PEaKLIUU OEIKOB.
[1accon © CocTraBieHne KaUeCTBEHHBIX PEaKIUi 0OOHAPYKEHHS OPTraHUYECKUX COSTMHEHNN OTJIEIbHBIX KJIACCOB.
UCTIOJIb30BaHUEM
KAYCCTBCHHEIX JlabopaTropHble 3aHATHUS 2
peaxumit OOHapy)XeHHe OpraHMYeCKUX COECIMHEHUH OT/AEIbHbIX KIaCCOB.
JlaGopaTopHas paboTa Ha BEIOOP:
1. JJaboparopHas pabota «KauecTBeHHbIE peaKLIUU Ha OTJEJIbHBIE KIACChl OPraHUYECKUX BELLIECTBY.
[TpoBeneHNe KaYECTBEHHBIX PEAKINil, HCTIONB3yEeMBIX [Tt OOHAPYKEHUSI OPTaHMYECKUX BEIIECTB Pa3THIHBIX
KJIaCCOB: (DEHOJIOB, aJIbJIETU/IOB, KpaxMalla, yKCYCHOM KUCIOThI, aMUHOKHCIIOT, OeNKoB U Jip. Onucanue
HaOJIF01aeMBIX SIBIICHUH U COCTABIICHHE XUMUYECKUX PEaKIUi U/UIIH CXEM. 9
2. JJaboparopHas pabota «KauecTBeHHBbIH aHAIN3 OPraHUYECKUX COETUHEHUH MO (QYHKIIMOHAIBHBIM
TpyTImam.
[TpoBeneHue KaueCTBEHHBIX PeaKIUil, UCMONb3yEMBIX JUIS PacliO3HABaHNUs OPTaHUYECKUX BEIIECTB
OTJENFHBIX KJIACCOB 0 ()YHKIIMOHAIBHBIM TPYIIaM: Ha IPUMEPEe aMUHOKHCIIOT ¥ KapOOHOBBIX KUCIIOT,
CIHUPTOB U (PEHOJIOB, aJIBAETUI0B U KeTOHOB. OnucaHue HabIl0JaeMbIX SBJICHUN U COCTABICHUE XUMHUECKUX
PEaKIMI 1/WJIA CXEM.
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJlep:KaHMe (Coaep:KaHue MPHKJIAJTHOTO MOLYJIsI) 43
Paznen 8. Xumus B ObITY U IPOM3BOICTBEHHOM JeSITEIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHoBHOe coep:xaHue 6 OK 02
Xumua B OBITY 1 [[pagrudeckue sansaus 6 85 8471
HMPOUSBOACTBEHHON [y, 1o riueckas Ge3011aCHOCTD MOCIIEACTBHI GHITOBOI 1 MIPOM3BOJICTBEHHOM IEATEILHOCTH YeIOBEKa, 4
JICATCIIBHOCTH CBsI3aHHAas C IepepadOTKOM BENIECTB; MOUCK U aHAIH3 XUMHUECKOW HHPOPMALINHU U3 Pa3THIHBIX HCTOYHUKOB
Hesosexa (HayyHast ¥ yuyeOHO-Hay4YHasl TUTEpaTypa, CpelICTBa MaccoBOil nHpopMmanyu, cetb IHTEpHET U apyTHe).
Keiicel (c yuerom Oyaymier mpodecCHOHAIBHON AEATEIFHOCTH ) Ha aHaIu3 HHGOPMAIIIH O
IIPOM3BOJICTBEHHOM JIEATETLHOCTH YeNIOBEKa, CBA3aHHOMU C repepaboTKON U MOTyYEHHEM BEILECTB, a TAKKE C
9KOJIOTUYECKOH 0€30MacHOCTBIO.
3ammra keiica: [IpencraBieHnne pe3yabTaToB pellIeHUs] KEHCOB (BBICTYIIJIEHUE C TPE3EHTALIMEN ) 2
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Pa3nen 9. UccienoBanue 1 XUMHYECKHH aHAIHN3 00beKTOB Ouochepsbl

35

Tema 9.1. OcHoBEI [OcHoBHOE coepkanne 8 OK 01
n1abopaTopHOH JlaGopaTopHble 3aHATHS 2
HpaicTiIic B JlaGopatopHas pabota «OCHOBBI JTAOOPATOPHOM MTPAKTUKH.
Hpo%)eCCHOHaHBHH JlaboparopHas mocyaa U XuMHIecKne peakTuBbl. OCHOBHBIE JIabopaTopHbIe oneparuu. JlaboparopHoe 2
X JIADOpaTOpHAX obopynoBanue. TexHrka 6€30MaCHOCTH | MpaBuiia paboThI (IMOBEACHUS) B 1a00OpaTOPHH.

IpakTnyeckue 3aHATHS 6

BrImosTHEeHUE THITOBBIX PACYETOB MO TEMATHUKE IKCIIEPUMEHTA (BBIXO/I MTPOYKTA PEAKI[UU, Macca HaBECKH,

00bEeM PacTBOPHUTEIIA).

OO0OpaboTka JaHHBIX, AaHATM3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYHCIICHUE CPEAHETO 3HAUCHUS 6

AKCIEPUMEHTAJIBHBIX JAHHBIX, TOTPEITHOCTH).

[TpencraBieHne pe3yabTaTOB SKCIIEPUMEHTA B PA3TUIHON PopMme (Tadimna, rpaduk, OTYET, TOKIA,

MIPE3CHTAIINSA ).
Tema 9.2. OcHOBHOe coiep:KaHue 6 OK 01
XuAMUYeCKHH TeopeTuueckoe odyueHue 2 OK 02
aHayu3 Ipod BOJIBI Kn OK 07

accuduKaIs mpod BOBI IO BHIY U HA3HAYCHHIO, HCXOJIS U3 €€ XUMHUYECKOTO COCTaBa.

OpranonenTu4eckre CBONCTBA (3amax, Mpo3pavyHOCThb, [IBETHOCTh, MyTHOCTb) BOJIbI. KUCIOTHOCTD U

HIeJIOYHOCTH BOJBL. pH cpenbl u MeTo bl ee onpezeneHus. JKeCTKOCTh BOABI M METOJIBI €€ OTIPE/ICIICHHSI.

CyIIHOCTh METOIa TUTPOBAHUS.

Buibt s)xecTKOCTH BOJIBI (BpeMEHHAS U TIOCTOsTHHAS ). JKeCTKOCTh BOIBI KaK MPUYHHA BHITIAICHUS 0CAIKOB HITH 9

00pa30BaHUs COJCOTIOKEHHH, UMEIOLTUX MECTO B OBITY U Ha TIPOU3BOICTBE.

CocTaB coJIeii, BEI3BIBAIONINX KECTKOCTh BOBI. XHMHUYECKHE MIPOIECCHI, YCTPAHSIOIINE KECTKOCTh BOJIBI.

YpaBHEHHS] XUMHUYECKUX PEAKIUi, UJUTFOCTPUPYIOUINX MPOLIECCHI, TPOUCXOASIINE IPU YCTPAaHSHUH

JKECTKOCTH. Y CTpaHESHUE BPEMEHHOM KECTKOCTH OBITOBBIMUA U XUMHYECKUMU crioco0aMu. CriocoOsI

yCTpaHEHUS MOCTOSITHHON KECTKOCTH.

IIpakTH4eckue 3aHATHSA 2

Crioco0bI BEIpa)KEHUST KOHIICHTPAITUU PACTBOPOB: MaccoOBast JI0JIsl PACTBOPEHHOTO BEIIECTBA, MOJIIPHAS H

MOJISITIbHAS KOHIIEHTpaluu. TUTp pactBopa. Perienre npakTHKO-OpPUEHTHPOBAHHBIX TEOPETUUECKUX 3a1aHUN 9

Ha pacyeT KOHIEHTPAINI 3arpsI3HSIONINX BEIIECTB H UX CPABHEHHUE C MPEACITHHO JOMYCTHMBIMHU

koHuentpanusamu (I11K).

JlabopaTopHble 3aHATHS 2

HccnenoBanne XMMUYECKOTO COCTaBa POO BOJIBL.

JlaGopatopHast paboTa Ha BEIOOP: 5

1. JJTabopaTopHas pabota «O4iCTKa BOJBI OT 3arPS3HCHHIN.
Vcnionb3oBanue MeTo10B (pUIbTPOBAHUS M aICOPOINH JUIs OTJCNICHHs 3arps3HEHUH B HcciieyeMon mpobe
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BOJIbI. BBIOOp METO1a OYMCTKYU B 3aBUCUMOCTH OT BHJIa 3arpsi3HeHust. CpaBHeHUE Y3PEKTUBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKH BOJIBI B Pa3HBIX YCIOBHX (B 1a00paTOpuu, B IOMAIIHUX U MOJIEBBIX
YCIIOBUSX).

2. JJaboparopnas pabota «Onpenenenre pH BObI U €€ KHCIIOTHOCTH.

Ompenenenne pH cpenbl ¢ TOMOIIBI0 YHUBEPCATBLHOTO HHANKAaTOpa. Vcronp30BaHe TUTPOBAHUS JIst
omnpezeneHus: KucaotHoctu. Onpenenenue oO1eil KUCIOTHOCTH BOJIbI, pacueT CBOOOIHOM KUCIOTHOCTH.
Onpenenenue obmmeit 1 cB0O0AHOM mienoyHocTH. CocTaBIeHUE YPaBHEHUH peakifii, IPOTEKAOIUX PU
OTpeieNIeHUU KUCIOTHOCTH/ IIETIOYHOCTH P00 BOJIBL. Y CTAHOBIIEHUE CIIOCOOOB HCIIOIb30BAHUS
MCCJICIOBAHHBIX TTPOO BOJBI B KU3HEACATEIILHOCTH YEJIOBEKA, HA OCHOBE MOJIYYEHHBIX JJAHHBIX O COCTaBE.
3. JJaGopatopHas pabota «OmnpeaeneHue >keCTKOCTH BOJbI U CIOCOOBI €€ YCTPaHEHUS.

Crioco0bl ycTpaHeHUS BCEX BHJIOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJICH )KEeCTKOCTH. Pemenue
SKCHEPUMEHTAIIBHON 3a/1a4i Ha BBISIBJICHUE BPEMEHHON U IOCTOSHHOW KECTKOCTH BoAbl. OneHka
BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB )KECTKOCTH B JIOMAIITHUX YCIIOBUSIX.

Tema 9.3.
XUMUYECKUH
KOHTPOJIb KaueCTBa
MPOJIYKTOB
MIUTAHNS

OcHoBHOE CoAcpiKaHue

Teopernueckoe o0yueHue

KadecTBeHHBIH XUMHUYECKUH COCTaB IIPOAYKTOB IMUTAHU. BeIlIGCTBa, Q)anbcnqmunpy}omne MMPOAYKTHIL
MMUTaHWUA, U BEUICCTBA, 3arpA3HAIOIINEC ITPOAYKTBI TUTAHU. OHpGI[GJ'IeHI/Ie 3arpA3HAIOIMNX XUMUYCCKUX
BCIICCTB B IPOAYKTAX NMUTAHUS, OIIPCACIICHUC BEHICCTB, HC 3a5BJICHHLIX B COCTABC NPOJAYKTOB ITUTAHUS.

IIpakTH4yeckne 3aHATHA

Opraanyeckre 1 HEOPraHMYECKHE BEIIECTBA, BXOIAIINE B COCTAaB MPOAYKTOB muTaHus. OnpeaeneHne
cocTaBa OJII0]1 Ha CoJiepyKaHUe MaKpo U MUKPOJIEMEHTOB. M3yueHune npeanoxKeHHbIX IpenogaBareiaeM O]
Ha MpeIMEeT XUMHYECKOTO COCTaBa, ONPEIEIeHUE I0JIEH OT CYTOYHOW HOPMBI MaKpO U MUKPOAJIEMEHTOB B
yKa3zaHHOM OJroie.

Penrenne npakTHKO-OPHEHTUPOBAHHBIX 3aJ1ad 110 KYJIHHAPHON TEMaTHKE Pa3JIMIHBIX THUIIOB.

JlaGopaTopHble 3aHATHSA

HccnenoBanne XUMHUYECKOTO COCTaBa MPOYKTOB MUTAHUSI.

JlaGopaTopHas paboTa Ha BBIOOD:

1. JlabopatopHas pabora «OOHapyXeHIUE HUTPATOB B MIPOYKTAX MTUTAHHUSD.

HccenoBanre MaTepraioB MOTYKOJIHMYESCTBEHHBIM METOJIOM OIPEICIICHISI HUTPATOB C UCTIOIh30BAHUEM
mudeHnTaMrHaa (KOPHEIUTO bl OBOIIEH, TUCThSI M KOYEPhIKKA KAIMyCThI, TUIObI (PPYKTOB). AHATTU3 YPOBHS
3arpsA3HCHUS HUTpaTaMH 110 HHTCHCUBHOCTH OKpalllMBaHUWA IMTPOAYKTOB PCAKIINH.

2. JlaboparopHas pabota «MccnenoBanue MpoayKTOB MUTAHKS HA HAJTMYUE YTIIEBOIOBY.

HccnenoBanre MOJOYHBIX MTPOAYKTOB Ha HaJMUUe Kpaxmaia. MccnenoBanne NpoyKTOB Ha HATMYHE
TJTFOKO3BI.

OK 01
OK 02
OK 07

Tema 9.4.

OcHOBHOe coiep:KaHue

OK 01
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XUMUYECKUI
aHaju3 1npoo
TIOYBEI

Teopernueckoe o0yueHue

Knaccugukarus mous 1o BUAy ¥ Ha3HAYEHUIO, HCXO/S U3 XMMHUYECKOTO cocTaBa. MnenTudukamnus mpoost
MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OIIMCAHHE BO3MOXKHOCTEH €€ IPUMEHEHHUSI.

TpeOGoBaHMsI K KA4€CTBY MOYBBI PA3IMYHOTO HazHaueHus. Onucanre 0COOEHHOCTEH UCTIOIh30BAHUS MTOYB B
3aBHCUMOCTH OT THUIIOB, CIIOCOOBI YJIYYIlIEHHUsI Ka4yecTBa I10YB B 3aBUCUMOCTH OT Ha3HAYCHHUSI.

O06J1acTi UCTIOIB30BAHUS OPTaHUIECKUX YIOOpEHUH B 3aBUCUMOCTH OT Ka4eCTBEHHOTO cocTaBa. Onucanue
OpPraHUYECKUX YIOOPEeHU U UX MPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUTHOCTH.

IIpakTnyeckue 3aHsATHS

O6nactu HazHayeHUs (MPUMEHEHUS) TIOUBBI, UCXOS U3 KAYECTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBa.
AHann3 HOPMaTUBHOU JJOKYMEHTAIUU.

Ponb HEOpraHM4ecKux BEMIECTB B KAUECTBE MUHEPATBHBIX YAOOPECHUH, YITYUIIUTEICH ITOYBHI.

CocTaB MUHEpaIbHBIX YA0OOPEHUN U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUTHOCTH.
B3anmocss3b cocTaBa ynoOpeHuil 1 MX BIWSHMS HA BET€TaTUBHBIC CBOMCTBA U TJIOIOHOIICHUE PACTEHUN.

JlabopaTropHble 3aHATHUS

HccnenoBanne XUMHYECKOTO COCTaBa MPOO MOYBHI.

JlaGopaTopHas paboTa Ha BBEIOOP:

L. JlaGoparopHas paboTta «OOHapy>keHHEe HEOPTaHUYECKUX MTPUMECceH B poOax».

[TpuroroBneHwne MpoObI MOYBHI IS UCCIIETOBAHHS KHCIOTHOCTH/IIEIOYHOCTH, HEOPTaHUIECKUX
3arps3HeHuil. OOHapyXeHue XJIOpHUI- U CyIb(paT-uoHOB B 1pode nouBbl. CocTaBiIeHNEe YpaBHEHUHN peakIuii
oOHapyxeHus. CpaBHEHUE IMOJYUYESHHBIX MTOKa3aTele ¢ HOPMAaTUBHBIMU (CIIPABOYHBIMH ) 3HAUCHHSIMH.

2. JJaboparopHas padora «Omnpenenenue pH BoAHOHN BBITSDKKH MOYBBL, €€ KUCJIOTHOCTH U IIETOYHOCTH.
HccnenoBanme BOIHBIX BBITSDKEK 00pa3I0B TOTOBBIX TTOYBEHHBIX CMECEH (IJIs1 pa3HBIX THIIOB PACTEHUIN).
Onpenenenne pH nouBsI ¢ UCIIONB30BaHUEM MHIUKATOPOB. OIIEHKA THIIOB MOYB B MTPEICTABICHHBIX
oOpasnax (CHIBLHOKHUCTIAs, KUCTast, CIIa00KKCIIas, HeUTpaibHas, MEeI09Has ).

OK 02
OK 07

Tema 9.5.
Hccnenosanme
00BEKTOB
6uochepsl

OcHoBHOE coaepKaHue

11

Teopernueckoe o0yuenue

Y4eOHo-Hccae10BaTeNbCKUI MPOEKT B 00J1aCTH HccieoBaHus 00beKkToB 6uochepsl. O030p TeM yueOHO-
UCCIIEIOBATEIbCKUX MIPOEKTOB. ANITOPUTM BBIOJIHEHUS MpoekTa. Onpenenenne npooieMbl UCCIET0BAHMS.
MeTo/ 11 OKCKa, aHaan3a 1 00paboTKH HH(POPMALIUK O IPOEKTE B PA3TUYHBIX HCTOYHUKAX.

IIpakTH4eckHe 3aHATHA

O6ocHOBaHNE aKTyaJlbHOCTH BBIOpaHHOW TeMbl. BblsiBieHue npoOieMsl uccienoBanus. Beioop oObeKTOB 1
MeTo10B nccnenoBanus. [locranoBka meneli u 3a1a4 nccnenoanus. OnpeaeneHne MpoayKTa HCCISTOBAHUS.
OmnpezneneHue 3TaroB U COCTaBJICHHUE TUIaHA HCCIIEIOBAHMUS.

3amura npoexkrta: IlpeactaBneHne pe3ylbTaTOB BBINOJIHEHHS Y4€OHO-HCCIIEIOBATEILCKUX IPOCKTOB

(BBICTYIUUICHHUE C MPE3EHTAIUEN ).

OK 01
OK 02
OK 04
OK 07
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JlabopaTopHble 3aHATHS 4

HccnenoBanue mpeyioxKeHHOTO 00bEKTa Ha KHCIOTHOCTbD, IIETIOYHOCTh, XUMHYECKHIA COCTaB (3arps3HUTENIH,
Makpo- U MHKpodneMeHThl). OOpaboTka pe3ynbTaToB uccienoBaHus. OlleHKa KadyecTBa HCCIETyeMOIo 4
00bEKTa, UCXO/S U3 PE3YJIbTATOB XUMUUYECKOT'O aHAJIN3A.

CamocTrosiTesibHasi padoTa- padoTa 1o TeMe HHANBUAYAJIbHOI0 NIPOEKTA 8
CamocTosiTesibHAsA pad0oTa — MOATOTOBKA K MPOMEKYTOUYHOI aTTeCTAlNHU 4
Koncyabrauus 4
IIpome:xxyTouHasi aTTecTanus MO JUCHHUILIMHE 2 ceMecTpP (IK3aMeH) 6
Bcero 144
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3. VCJIOBUS PEAJIM3AIIAM TIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
T CHATITAHBI

3.1. Jas peaauzanmum mnporpamMmsbl 0011e00pa30BaTeIbHON JTUCIUIUIMHBI  JOJDKHBI  OBITH
IPEIYCMOTPEHBI CIeYIOIINE CIICUATbHBIC TTOMEIIECHUS:

KaOMHET XUMHUHU C J1a0OpaHTCKOMl KOMHATOH, B KOTOPOM HMEETCS BO3MOXKHOCTH O0ECIEUHThH
cBOOOAHBIN HocTyn B IHTEpHET BO BpeMs y4eOHOTO 3aHSATHUS U B TIEPUO BHEYUCOHOH AeSITETbHOCTH
oOyJaromuxcs. [Tomemenue kabunera yaoBieTrBopsier  TpeOoBaHusiM  CaHuTapHO-
AMUIAEMHUOIOTHYECKUX TpaBui U HopMaTuBoB (CaunlluH 2.4.2 Ne 178-02).

B kabunere umeercs MyJIbTHUMEIUHHOE OOOpYIOBaHHE, IMOCPEICTBOM KOTOPOTO YYaCTHUKH
00pa3oBaTeNLHOTO IMpollecca MOTYT MPOCMATPUBATh BH3YalbHYI0 WH(GOPMAIMIO TIO XHMUH,
CO3/aBaTh MPE3EHTAIUH, BUIEOMATEPHAIIBI U T. II.

B coctaB yueOHO-METOIUYECKOTO0 M MaTepHATbHO-TEXHHYECKOTO OCHAIICHUS KaOWHETa XUMUU
BXO/IAIT:

* MHOTO()YHKITHOHAJIbHBIM KOMITJICKC TIPEIIO1aBaTes;

* HaTypalbHble OOBEKTHI, MOJENU, MPUOOPHl U HAOOPHI IJiI MOCTAHOBKU JAEMOHCTPALIMOHHOTO M
YUEHHUYECKOTO IKCIIEPUMEHTA;

* IeYaTHBIC U SKPAHHO-3BYKOBBIE CPEJCTBA OOyUCHUS;

* Cpe/ICTBAa HOBBIX MH(GOPMAITMOHHBIX TEXHOJIOTHIA,

* PEaKTHUBHI;

* IEpEYHU OCHOBHOMH U JIOTIOJIHUTEIBHON y4EOHON IUTEPaTypBhI;

* BCIIOMOTaTEJIbHOE 000pPYI0BaHUE U UHCTPYKLIUU;

* OuOIMOTEUHBIN POH.

3.2. AudopmanuoHHoe o0ecniedeHHe peaju3aly NPOrpaMmbl

[TepeueHr pekoMeHyeMbIX yueOHbIX U3AaHul, THTepHeT-pecypcoB, TOMOTHUTENBLHON TUTEPATYPHI:
Ocnosnas numepamypa:

1. Audunorenosa, WM. B. Xumus : y4eOHUK W MPAKTHUKyM Jisi CPEAHETO NPOo(ecCHOHATBLHOTO
obpazoBanusi / U. B. Aupunorenora, A.B. babkos, B. A.IlonkoB.— 2-¢ u3a., HCOp. W JOI. —
Mocksa : UznatenscrBo FOpaiit, 2023. — 291 ¢. — (ITpodeccuonansHoe odpazoBanue). — ISBN 978-
5-534-11719-6. — Tekct : anexkrpoHHbli // OOpas3oBaresnbHas miaTgopma HOpaift [caliT]. —
URL: https://urait.ru/bcode/513807

2. Hukonbckuii, A.b. Xumusa : y4eOHMK U TPaKTHUKyM s CpedHero mnpodeccruoHaIbHOTO
obpazoBanusi /| A.b. Hukonmsckuii, A.B.CyBopoB.— 2-¢ wm3a., mepepad. u jgom. — Mocksa :
WznatensctBo FOpaiir, 2023. — 507 c¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
01209-5. — Teker : omektpoHHBId // OOpa3zoBarenbHas 1miaTdopma FOpaiit [caliT]. —
URL: https://urait.ru/bcode/513537 (nata oopamienwus: 09.11.2023).

3. Xumus :  yd4eOHHMK st cpemHero TmpodeccnoHambHOro obpasoBanusi/  1O. A. JleGenes,
I'. H. ®anees, A. M. I'ony6e, B. H. IllanoBain ; nox o6miei pemxakuueid I'. H. ®aneesa. — 2-¢ usn.,
nepepadb. u jom. — MockBa: MW3marenbcrBo IOpaiit, 2023.— 431c.— (IlpodeccuonamsHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : anexktponHsbIit / Obpa3oBaTenbHas miaThopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/513073 (gara obparenus: 09.11.2023).
Jononnumensnan numepamypa:

1. Audwunorenona, . B. Xumus. ba3zosrsrit ypoBenb: 10-11 kmacchl : yueOHUK 1711 CpEAHETO OOIIEro
obpazoBanusi / . B. Aupunorenoa, A.B. badkos, B. A.IlonkoB.— 2-¢ u31., HCIOp. W JOIIL —
Mockga : U3natenberBo HOpaiit, 2023. — 290 c. — (O6meoOpa3oBarenbHbiid ki), — ISBN 978-5-
534-16098-7. — Tekcr : onexTpoHHbIM // OOpa3oBarenbHas 1uatdopma HOpaifr [calT]. —
URL.: https://urait.ru/bcode/530422

2. Audunorenona, . B. Xumus. ba3zoBsiii ypoBenb: 10-11 kimaccel : yaeOHUK It CPEIHETO 0OIIET0o
obpazoBanusi/ U. B. Aupunorenora, A.B. babkos, B. A.IlonkoB.— 2-¢ u3m., HUCOp. W JOI. —
Mocksa : U3narensctBo FOpaiit, 2023. — 290 c. — (O6meobpa3zoBatenbubiii 1uki). — ISBN 978-5-
534-16098-7. — Tekcr : onektpoHHbIM // OOpazoBatenpHas matdopma FOpalt [caiiT]. —
URL: https://urait.ru/bcode/530422 (nata oopamienus: 09.11.2023).
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3. Amapues, A. . O6mas xumusi. COOpHUK 3aJaHUil ¢ IpUMepaMH pelIeHul : yuebHoe mocobue
IUIs cpeHero mpodeccuonanbHoro oopa3zoBanus / A. Y. Amapues, JI. . Adonuna. — 2-e uza., ucmp.
u jon. — Mocksa : M3natensctBo FOpaiit, 2023. — 127 c. — (IIpodeccronanbHoe 00pa3oBaHKE). —
ISBN 978-5-534-09932-4. — Tekcrt : anekTponHbii / O0pa3oBaTenpHas miatdopma FOpait [caiT]. —
URL: https://urait.ru/bcode/514556

4, I'muaka, H.JI. O6mas xumus B 2 1. Tom 1: ydeOHUK Iyl cpemHero npogecCuOHAIBHOTO
obOpazopanus / H. JI. I'munka ; mox penakuueit B. A. ITonkoBa, A. B. badkosa. — 20-¢ uzz., nepepad.
u non. — MockBa : MznatensctBo HOpaiit, 2023. — 349 c. — (IIpodeccuonanbHoe oOpa3oBaHHE). —
ISBN 978-5-9916-9672-2. — Tekct : anekrponHslit / O6pa3oBarensHas miardopma FOpaiiT [caiit]. —
URL.: https://urait.ru/bcode/512151

5. I'mmaka, H.JI. O6mas xumus B 2 T. Tom 2 : y4eOHHK JuIsi CpeaHEro IpodecCHOHAIBLHOIO
obpazosanus / H. JI. I'munka ; mox penakumeit B. A. ITonkoBa, A. B. babkosa. — 20-e uzn., nepepad.
u jon. — Mocksa : MznatensctBo FOpaiit, 2023. — 383 c. — (IIpodeccronanbHoe 00pa3oBaHHE). —
ISBN 978-5-9916-9670-8. — TekcT : anexktponHslit / OOpa3oBarensHas miardopma FOpaiir [caiiT]. —
URL.: https://urait.ru/bcode/512504

6. 3aiineB, O.C. Xumusa. JlabopaTopHbIii MPaKTUKyM U COOPHHUK 3ajad : yueOHOe IMocoOue it
cpennero mnpodeccuonanbHoro obpasoBanus / O. C. 3aiinieB. — MockBa : HM3gatenbsctBo FOpaiiT,
2023.— 202 c.— (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcr
anekTpoHHbI // O0pasoBaTenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541
7. MapteiroBa, T.B. Xumus. YrinyOnenusiii ypoBenb. 10-11 kmaccel | yd4eOHUK Ui CpeTHETO
obmero obpa3oBanusi/ T.B. MapteiHoBa, U. B. ApramonoBa, E.Bb.TonyHoB; mox oOmiei
penakuueir T. B. MapTeiHOBOH. — 2-¢ u31., ucnp. U aoi. — Mocksa : M3aarensctBo FOpaiit, 2023. —
352 ¢. — (O6meodpazoBatenbubiil 1K), — ISBN 978-5-534-16227-1. — Tekct : 31eKTpOHHBINA //
OopasoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530645

8. Pocun, . B. Xumus. Y4eOHUK U 3a[auHUK : JJIS CPEAHEro mpodecCHoHaabHOro odpasoBanus /
. B. Pocun, JI. I. Tomuna, C. H. ConoBbeB. — Mocksa : M3garensctBo Opaiit, 2023. — 420 c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-9916-6011-2. — TekcT : SIAEKTPOHHBIA //
OoOpaszoBarenbHas miarpopma IOpaiit [caiit]. —  URL: https://urait.ru/bcode/512022 (nara
obpamenus: 09.11.2023).

9. Tynukun, E. U. Xumus. B 2 4. Yacte 1. OOmas u HeopraHwdeckas XUMHS : YICOHHK IS
cpenHero npodeccuonanbHoro oopaszoBanusi / E. Y. Tynukun. — 2-e u3f., ucmp. u aomn. — Mocksa :
WznatenserBo FOpaiir, 2023. — 385 c. — (IlpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-
02748-8. — Tekcr : onexTpoHHbIi // OOpa3oBarenbHas 1uiatdpopma HOpaifr [cailfT]. —
URL: https://urait.ru/bcode/513730

10. Tymukun, E. U. Xumus. B 2 4. Yacte 2. Opranudeckas XuMus : y4eOHUK Ui CpPETHETO
npodeccuonansHoro obpazoBanus / E. W. Tymukua. — 2-¢ w3a., ucnp. W jJom. — Mocksa :
WznatensctBo FOpaiir, 2023. — 197 ¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
02749-5. — Teker : omektpoHHBId // OOpa3zoBarenbHas 1maTdopma FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/513731

11. Xumus. 3amaunuk . ydeOHOE MMOcoOMe s CpeaHero mnpodecCHOHAIBLHOro 00pa3oBaHus /
1O. A. Jlebenes [u ap.] ; mox obmeii penakuueit I'. H. ®aneeBa. — Mocksa : M3garensctBo FOpaiiT,
2023.— 236 c.— (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekct
aNeKTpoHHBIH // OOpa3oBarenbHas mwiardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513091
Hnmepnem-ucmounuxu:

1. hvsh.ru — XKypnan «Xumus B mkosey.

2. https://postnauka.ru/themes/chemistry — nexmuu o xumuu Ha caiite [locTHayka.

3. http://gotourl.ru/4780 (http://elementy.ru/) Hay4no-nomysasipHbIii MPOEKT «DJIEMEHTHI OOJIBLION
Haykn» (pu3uka, XUMUs, MaTeMaTHKa, acTPOHOMUS, HayKH O >KM3HH, Hayku o 3emie). Hooctu
HAyKH, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAThH, IEKIIUH, SHIIUKIIOTICIUH.

4. http://gotourl.ru/4783  (http://potential.org.ru/)  CaiiT = Hay4HO-TIOMYJISIPHOTO  JKypHaa
«ITorenunany». XKypuan uznaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

5. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIOMYIAPHOTO >KypHama «XUMHS U
xu3HbY. XKypHan nzgaéres ¢ 1965 .
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6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpbiTas 31ekTpoHHas OHMOIMOTEKA
xumuueckoro moptana «Chemnet», comep uT yueOHble U WHGOPMAIMOHHBIE MaTepHabl s
MIKOJBHUKOB M yuuTeseld. B Hell MOXHO HaWTH y4eOHMKM 1O OOINEH M HEOPraHWYeCKOH XUMMHH,
OpraHWYEeCKOM XHWMHH, MYJIbTUMEIMAMATEpUalbl, a TaKXKe 3aJaud XUMHUYECKUX OJIUMIHUAL C
PELICHUSIMH, 33/1a49H BCTYIUTEIBHBIX 9K3aMEHOB JUIsI AOUTYPUECHTOB.

7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) Hudopmarmonssie MaTepuaisl 00
onmuMmiranax: MOCKOBCKOM ropojckoi, Bceepoccuiickon, MenaeneeBckor, MexayHapOIHOM.
[TpuBeneHb! 3a1a4u TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX TYpPOB, MOAPOOHBIE PEIICHUs, CIIUCKU U
dororpaduu nodeauTENCH.

8. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema AMCTAHIIMOHHOIO OOydYEHHUS,
HaIpaBJIEHHAs B IIEPBYIO OYEpPEb HA MOATOTOBKY K OJIMMIIMAJAaM BCEX YPOBHEH — OT LIKOJIBHBIX A0
MexnayHnaponHoi. CaiT cOAepKUT OTPOMHOE KOJIMYECTBO 3a/1ad, CTPYNIUPOBAHHBIX KAK IO TEMaM,
TaKk 4 no onumnuagam. Ilo BceM OCHOBHBIM pa3jienamM XMMHM NPUBEAEH TEOPETHUUECKUNH MaTepHual
U pa300paHbl pelIeHHs TUIIOBBIX 3a7au.

9. http://gotourl.ru/4790  (http://webelements.com/) Hanéxnas cnpaBoyHas uWHpOpPMAIHS O
XUMHYECKHX 3JIEMEHTaX U X CBOICTBaxX (Ha aHTJIMHCKOM SI3bIKE).

10. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii caidT oHiaiiH-oOpa3oBaHus,
COJIEP’)KUT MHOTO MHTEPECHBIX OOpa30BATENbHBIX KYpPCOB M BHUJCOJNEKUUN [JISI IIKOJBHUKOB,
CTYJEHTOB U yuuTesiel. ECTh HECKOIBbKO KypCOB 10 XUMUHU.

11. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service — camblit
ABTOPUTETHBIN B MUPE XUMHUH HH(DOPMALIMOHHBIA HHTEPHET-pecypc (CalT IIaTHBIN).

12. http://www.organic-chemistry.org/ IToprai 1mo opraHn4ecKoi XMMUH Ha aHTJIMHCKOM SI3bIKE.

13. http://www.xumuk.ru CaliT 0 XUMHUH: KJIaCCHYECKHE YUCOHHMKH, CIIPABOYHHUKH, SHIIUKIIONCINH,
MOMCK OPraHUYECKUX U HEOPraHUYECKUX PEAKLU, COCTABICHUE YPABHEHUN PEaKLIUM.

14. http://orgchemlab.com/ Caiit, mocBsAIIEHHBII IPaKTUUECKON paboTe B 1a00PaTOPHH.

4. KOHTPOJIb M OIEHKA PE3YJIbTATOB OCBOEHMUSI OBIIIEOBPA30BATEJILHOM
JUCHUTIINHBI

KoHTposib 1 olieHKa pe3ynbTaToB 00Y4YEHMsI OCYILIECTBIISIETCS IpernojaBaTesieM B Ipoliecce
MPOBEJCHUS MPAKTHUECKUX 3aHITUNA U JIaOOpaTOPHBIX PadOT, TECTUPOBAHUS, & TAK)KE BBITIOTHEHUS
o0yJarouuMucs HWHAUBUAYATbHBIX 3aJaHUN, MPOEKTOB, HCCIEeNOBaHMU. PesymbTaThl 00yueHUs
OTIPECISAIOT, YTO OOyYaroluecs: AOKHBI 3HATh, MOHUMATh M JEMOHCTPUPOBATHh MO 3aBEPIICHUU
W3Y4YEHUS TUCIUTITUHBI.

s GopMupoBaHusi, KOHTPOJSI M OLEHKH PE3yJlbTaTOB OCBOCHUSA Y4YEOHOH AMCHUIIIMHBI
UCIIOJIB3YETCSl CHCTEMa OIICHOYHBIX MEPOIPHUSATHH, TMPECTaBIsAiomas cCo00M KOMIUIEKC Y4eOHBIX
MEpPOMPHTHIA, COTTITACOBAHHBIX C pe3ylbTaTaMu oOyueHus u chopmynupoBaHHbIX ¢ yueToM OI'OC
COO (mpeametnsbie pe3yabtarhl o aucturuae) u GI'OC CII0.

Tunbt
OLICHOYH
Ne OK/IIK Mopnyas/Pa3nen/Tema PesyabTaT 00yuenus BIX
Meponpu
SATHI
I OcHOBHOI1 MOYJIB
1 | Pazgea 1. OcHoBbl | ®OpMYIHPOBATH
CTPOeHUsA 0a3oBble NOHATHS U
BelllecTBa 3aKOHbI XHMHH
1.1 | Crpoenue atomoB | CocTaBisATh XUMUUYECKUE 1. Tect «CtpoeHue aToMOB OK 01
XUMHUYECKHX (bopMyIbI COeIMHEHHH B XUMHUYECKHX 3JIEMEHTOB U
3IIEMEHTOB U COOTBETCTBUH CO MpUPOJa XUMUYECKON
npupoaa CTENEHbIO OKUCIICHUS CBSI3U».
XUMHUYECKOHN CBSI3U | XMMUYECKHUX 3JIEMEHTOB, 2. 3amauu Ha COCTaBJICHUE
UCXO/Id U3 BJIGHTHOCTH U | XMMUYECKUX POopMyIl
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SJICKTPOOTPULATCIIBHOCTHU

JIBYXaTOMHBIX COCIMHEHUN
(okcuaoB, cynbhUIOB,
TUAPUJIOB U T.I1.).

1.2 | Ilepuognyeckuii XapaxkTepru3oBaTh [IpakTuko- OK 01
3aKOH M TabuIa XUMUYECKUE JIEMEHTBI B | ODPUEHTUPOBAHHBIC OK 02
J.W. MenzeneeBa | COOTBETCTBHH C UX TEOpETUYECKHE 3a/laHus Ha
MOJIOKEHUEM B XapaKTepU3aLuIo
MEPUOANYECKON CUCTEeME | XUMHYECKHX AJIEMEHTOB:
XUMHUYECKUX IJIEMEHTOB «Metammyeckue /
J.. MenneneeBa HeMeTaJlJINYeCKUe CBOMCTBA,
AJEKTPOOTPHULIATENLHOCTD U
CPOJACTBO K AJIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIO’KEHHEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3eMeHToB J[. 1.
MeneneeBay.
2 | Paznex 2. CocraBasatb ypaBHenusi | Konrposabnas padora
XuMnueckue U CXeMbl XUMHYECKHX «CTpoeHue BelecTBa H
peakuuu peakuui XHMHYECKHe PeaKium)
2.1 | Tunel xumudecknx | COCTaBIATH peaKIUU 1. 3ajaun Ha cocTaBiieHUE OK 01

peaxkiun

COC/IMHEHUS, Pa3JIOKCHUS,
oOMeHa, 3aMeIleHus,
OKHCITUTEIBHO-
BOCCTAaHOBUTCJIbHBIC
PEaKIMU U peaKIiuu
KOMILIEKCO0Opa30BaHus
(Ha mpumepe
THJIPOKCOKOMITJIEKCOB
IIOMUHUS U IUHKA) C
ydacTHeM
HEOPraHMYECKUX BEIIECTB

yYpaBHEHUHN peaKIuii:

— COCJIMHCHUSI, 3aMCIIICHUS,
pas3noxeHus, oOMeHa u
peakuil ¢ yyacTueM
KOMIUIEKCHBIX COEIMHEHUN
(1Ha mpumepe
TUIPOKCOKOMITIIEKCOB
QITIOMHUHUS U LIUHKA);

— OKHCIIUTENBHO-
BOCCTaHOBUTEITHHBIX
peaxIuii ¢ UCIOJIb30BaHUEM
MeTOoa dIEKTPOHHOTO
Oananca;

— C y4acTHEM KOMILTEKCHBIX
coeuHEHUH (Ha mpuMepe
THIPOKCOKOMITJICKCOB ITHHKA
Y QTIOMUHHUS).

2. 3aaun Ha pacyer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOTYKTa
peaKkiuu COeTUHEHHUS;
MacCOBOM MM 00BEMHOM
JIOJTU BBIXOJ1a TIPOAYKTa
peaKuy COCTUHEHUS OT
TEOPETUIECKH BO3MOXKHOTO;
00BEMHBIX OTHOLLIEHUI
ra30B; KOJIMYECTBECHHBIX
XapaKTEPUCTUK UCXOJHBIX
BEIIECTB U MPOTYKTOB
peakIu; Maccel (00beM,
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KOJIMYECTBO BEIIECTBA)
MIPOJYKTa PeaKiuu, €CiIu
OJIHO M3 BEILECTB JAAHO B
BUJIE pacTBOpa C
ONPEAECIEHHON MacCOBOM
JI0JIEl paCTBOPEHHOTO
BELIECTBA.

2.2

DIEKTPOIUTHYECKA
S IUCcCcoUManus U
WOHHBIA 0OMEH

CocCTaBIsATh YpaBHECHHUS
XUMHYECKUX PEaKIINU
HOHHOI'0 OOMEHa ¢
y4acTUeM
HEOPraHMYECKUX BEIIECCTB

1. 3amaHust Ha COCTaBJICHUE
MOJICKYJISIPHBIX ¥ MOHHBIX
peaKkIuii ¢ ydacTueM
OKCHJOB, KHCJIOT, OCHOBaHHI
U COJICH, MOHHBIX PEAKIIUMA
TUIPOJIN3a COJIEH,
YCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEJIBI.

2. JJaboparopnas paboTa
«Peakuuu ruiposnsa.

OK 01

Pazpmea 3.
CtpoeHue u
CBOMCTBA
HEOPraHUYeCcKHX
BelleCTB

HccnenoBarsb cTpoeHUE U
CBOMCTBA
HEOPraHu4ecKux
BelIEeCTB

KonTpoabHnasi padora
«CBoiicTBa
HEOPraHU4eCKUX BellecTB»

3.1

Knaccudukanus,
HOMEHKJIATypa u
CTpOCHHE
HEOPraHUYECKUX
BEILIECTB

Knaccugpunmposartsb
HEOpPraHUYECKHe
BEIIIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «Homenkiarypa u
HAa3BaHUE HEOPTraHUYECKUX
BEILIECTB UCXOJSI U3 UX
XUMHYECKOH (OPMYIIbI UITU
COCTaBJICHHE XUMUYECKOI
(hopMyIbI HCXOAS U3
Ha3BaHUS BEIIECTBA 110
MEXAYHAPOAHOU UITH
TPUBHAIIBHON
HOMEHKJIAType».

2. 3ajaum Ha pacuer
MacCcOBOH 01 (Macchl)
XUMHYECKOTO AJIEMEHTA
(coennHEeHMsI) B MOJIEKYIIE
(cmecn).

3. IIpakTrueckue 3aaHus 1Mo
KJIaCCU(PUKAIIHH,
HOMEHKJIaType U
XUMUYECKUM (popMyiam
HEOPraHUYECKHUX BEIECTB
pa3IUYHBIX KJIACCOB.

4. IlpakTyeckue 3alanus Ha
OonpeAeieHue XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHJIA
XMMHYECKOM CBSI3HM U TUNA
KPUCTAJUIMYECKON PEIIETKH.

OK 01

3.2

dusnko-
XUMHYECKHE
CBOMCTBa
HEOPraHUYECKUX

YcranaBauBaTh
3aBUCUMOCTH (DU3HUKO-
XUMHUYECKUX CBOMCTB
HEOPraHWYECKUX BEIIECTB

1. Tect «OcobeHnocTH
XHMHYCSCKHX CBOHCTB
OKCHOB, KMCJIOT,
OCHOBaHMH, aM(pOTEPHBIX

OK 01
OK 02
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BCIICCTB

OT CTPOEHUS aTOMOB U
MOJIEKYJI, & TAK)KE THIA
KPUCTAJUIMYECKOU
peLeTKH

TUAPOKCHUJIOB U COJICH».

2. 3amaHus Ha COCTABJIEHUE
YPaBHEHUN XUMUYECKUX
peakuuii ¢ y4acTueM
IIPOCTBIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJI0B METAJIJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX
KHCJIOT, OCHOBaHUI U
aM(OTEPHBIX TUAPOKCHUIOB,
HEOPraHUYECKUX COJICH,
XapaKTEepU3YIOIIMNX UX
CBOWCTBA U CLIOCOOBI
HOJIyYEHHUSI.

3. IlpakTuko-
OpUEHTUPOBAHHbBIE
TEOPETUYECKHE 3alaHus Ha
CBOMCTBA U ITOJIyYCHHUE
HEOPraHUYECKUX BEILECTB.
4. Jlaboparopnas padota
«CBoOliCTBa METAJIOB U

HEMETAJJIOBY.
3.3 | [IpousBoucTBO O6ocHoBbIBaTh 3HaueHue | [Ipaktuko- OK 01
HEOPraHUYECKUX Y IPUMEHEHUE opueHTUpoBaHHble 3aganus | OK 02
BEIIECTB. 3HAUEHHE | HEOPraHUYECKHUX BEIECTB | 110 COCTABICHMIO
1 IPUMEHEHHE B B OBITOBOI U XAMHYECKHUX PEaKUi ¢
OBITY U Ha IIPOM3BO/ICTBEHHOM y4acTHEM HEOpraHMYECKUX
IPOM3BOJICTBE NeSITeTHHOCTH YeTIOBEeKa BEIIIECTB, HCIOJB3YEMBIX IS
uX (PU3UKO-XUMHUECKUMH | UX UJACHTH(QUKALNU U
CBOWCTBaAMH MPOMBIIJIEHHBIX CIIOCOOO0B
HOJY4YEHUSI.
4 | Paznea 4. HccaenoBarh crpoenue u | KonrpoJsibnas padora
Crpoenne n cBoiicTBa opranuveckux | «CTpoeHue H cBOicTBa
cBOiicTBa BelIeCTB OpPraHHYecKHX BellecTB)
OpPraHM4YecKux
BelIeCTB
4.1 | Knaccugukanus, Knaccugunuponatsb 1. 3ananus Ha coctaBinenne | OK 01
CTpOCHUE H OpraHWYeCKHe BEIIECTBA B | HA3BaHUI OPTraHUIECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEIMHEHU 110
OpPTraHUYeCKUX CTPOCHHEM TPUBHATBHOMN WITH
BEIIIECTB MEXTyHapOAHOH
CHUCTEMaTUYECKON
HOMEHKJIaType.

2. 3agaHusg Ha COCTaBJIEHHE
IIOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (OpMYyIT
OpPraHMYECKUX BEILECTB
OTJIENBbHBIX KJIACCOB.

3. 3amauu Ha onpeaeneHue
npocreiien GopmyIibr
OpPraHUYEeCKON MOJIEKYJIbI,
HCXO0JS U3 DIIEMEHTHOT'O
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cocrana (B %).

4.2 | CsoiicTBa YcranaBianBaTh 1. 3aganus Ha cocTaBiIeHUE OK 01 OK
OpraHUYECKUX 3aBUCUMOCTH (PH3HKO- YpaBHEHUI XUMUYECKUX 02
COCTMHECHUH_ XUMHYECKUX CBOMCTB peaKuuii ¢ yyacTuem

OpPTaHMYECKUX BEIIECTB OT | OPraHUYECKHUX BEIICCTB Ha

CTPOEHUS MOJIEKYII OCHOBaHUU UX COCTaBa U
CTPOCHHUS.
2. 3amaHusa Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peakuuii, WUTIOCTPUPYIOLIUX
XMMHYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS JTAHHBIX
peaxiuil ¥ reHeTHYeCKON
CBSI3M OPraHUYECKHUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacuerHsble 3a1a4u MO
YPaBHEHUSAM PEaKIuii ¢
y4aCcTHUEM OPTaHUICCKUX
BEIIIECTB.
4. Jlaboparopnas padota
«[lony4yenue sTHIIeHA U
V3YYEHHE €r0 CBOMCTBY.

4.3 | Opranuueckue O6ocHoBbIBaTh 3HaueHue | [Ipaktuko- OK 01 OK
BEIIECTBA B U IpPUMEHEHUE opueHTHpOBaHHbIE 3ananus | 02
KU3ZHEJEATENIbHOCT | OPTaHUYECKUX BEIIECTB B | TI0 COCTABICHUIO
U 4eJIOBEKa. OBITOBOI U XMMHYECKHUX PEaKIUi ¢
[IpousBoacTBo U MIPOU3BOJICTBEHHON y4acTUEM OPTaHUYECKUX
MIPUMCHEHUE JIeATETLHOCTH YeJIOBEKa BEILIECTB, UCIIOIb3YEMBIX IS
OpraHHYECKUX X PU3UKO-XUMUYECKUMH | UX UACHTU(UKALIUU B OBITY U
BEIICCTB B CBOMCTBAMH MIPOMBIIIJICHHOCTH.
MPOMBIIIJICHHOCTH

5 | Pazpea 5. HccaenoBars KonrtpoabHnas padora
Kuneruyeckue u | paBHoBecHe H CKOPOCTh | «CKOpPOCTH XHMHYECKOM
TePMOAMHAMHUYEC | XHMHYECKHX PeaKuuii peaknuu U XUMUYECKoe
KHe paBHOBecHE»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XUMHYECKHX
peaxuuit

5.1 | Kunernueckue UccnenoBats BIusiHUE 1. JJaboparopnast paborana | OK 01 OK
3aKOHOMEPHOCTHU KOHIIEHTpaluu BBIOOD: 02
MPOTEKAHUS pearupyromux BemecTB u | — «Onpenenenue
XUMHYECKHUX TEMIIEPATYpPhI HA CKOPOCTh | 3aBUCUMOCTU CKOPOCTH
peaxIuit XUMHUYECKHUX PEaKIIHA peakIuu OT KOHIICHTPAITUU

pearupyomux BemecTBy;
— «Onpenenenue
3aBUCHMOCTHU CKOPOCTH
peaKkuuu oT TeMIEePaTyph».
2. IlpakTuko-
OpUEHTUPOBAHHbBIE
TEOPETUYECKHE 3a/IaHus Ha
aHanu3 (paKTopos,
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BIIMAOIINUX HA UBMCHCHUC
CKOpPOCTU XUMHUYECKOU
peaxkuuu.

5.2 | Tepmogunamuueck | MccnenoBarh BiIMsHUE 1. 3agaun Ha pacyeThl OK 01 OK
ue M3MEHEHHS KOHIICHTPALUH | TeTIOBBIX A(PPEKTOB 02
3aKOHOMEPHOCTH BEIIECTB, PEAKIIUU CPEIbl | XUMHUYECKHUX PEaKIHi U
POTEKaHUS U TEMIIEpaTyphl Ha OIlpezie/IEHUE TUIIA PEaKLUU
XUMHYECKHUX CMEIlIeHHEe XUMHYECKOTO (o TerioBoMy 3P deKTy:
peaxuil. paBHOBECHSI 9K30- ¥ 3HJO0TEPMHUYECKHUE).
PaBHoBecue 2. IIpakTuko-

XUMHUYECKHX OpPUEHTUPOBAHHbBIE 3aJaHUS

peaxkui Ha MPUMEHEHHUE MPUHIUIA
Jle arense i
HAXO0X/ICHUS HAIIPaBIICHUS
CMEILIEHUS] PAaBHOBECHUS
XUMHYECKON peaKInu U
aHaJIn3 (aKTopoB,
BJIMSIIOUINX HA CMEIEHUE
XUMHAYECKOTO PaBHOBECHSI.
3. JlJabopaTopHnas pabota
«M3y4yeHue BIUsHUSA
pa3nuuHbIX (PAaKTOPOB Ha
CMEILEHNE XUMUYECKOTO
paBHOBECHS.

6 | Pa3nmex 6. HccnenoBarb KonTtpoabHnas pa6ora no

JAucnepcubie AMCIEPCHBIE CHCTEMBI TeMe «/lucnepcHsie

CHCTEeMBbI CHCTEMBI»

6.1 | JucnepcHble Pa3nuuyars HCTUHHBIE 1. 3agaun Ha npurorosiaeHne | OK 01 OK
CHCTEMBI U pPacTBOPHI, KOJUIOUIHEIE pacTBOpOB. 02
(baxTopsl UX pacTBOpHI U 2. [IpakTuko-

YCTOHYMBOCTHU rpyooaucnepcHbie OpUEHTUPOBAHHbBIE
CUCTEMBI HAa OCHOBE pacyeTHbIe 3a7aHUs Ha
XUMHYECKOTO JUCTIEPCHBIE CUCTEMBI,
JKCIEPUMEHTA UCTIOJIb3yeMble B OBITOBOW U
MPOU3BOACTBEHHOMN
JESITEIBHOCTH YEJIOBEKA.
6.2 | UccnemoBanue HccnenoBath pusuko- JlaGoparopHas paboTa (Ha OK 01
CBOWCTB XUMHUYECKHE CBOMCTBA BBIOOD):
JIMICTIEPCHBIX Pa3INYHBIX BUIOB — IlpuroroBnenue
CUCTEM JUCIIEPCHBIX CUCTEM pacTBOpOB;
— HccnenoBanne
JUCIIEPCHBIX CUCTEM.
7 | Paznea 7. HccnenoBarth cBoiicTBa

KauyecTBeHHbIE OpPraHMYecKuX M

peakumuu HEOPraHUuYeCKuX

00HapYy:KeHUs BeLIECTB ¢

OpPraHu4yecKux HCI0JIb30BaHHEM

HEOPraHMYeCKHX | Ka4YeCTBEHHBIX peaknuii

BellleCTB

7.1 | OGHapyxeHue Uccnenoarsb 1. JTaboparopHnas padota (va | OK 01
HEOPTaHUYECKHUX KaueCTBEHHBIC PEAKIIUH BBIOOD):

KaTHOHOB U HEOPraHMYECKUX BEUIECTB | — AHATUTHYECKUE PEAKIINU
AHHOHOB kaTtuoHoB [-VI rpynm;
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— AHaJTUTUYECKUE peaKluu
AQHUOHOB.

2. [IpakTuyeckue 3a1aHus Ha
COCTaBJICHHE YpaBHEHHI
peakiuii 0OHapy>KeHUs
kaTuoHOB [-VI rpynn u
AQHUOHOB, B T.4. B
MOJIEKYJISIPHOM YU MOHHOU
dhopmax.

7.2 | O6HapyxeHue UccnenoBarh 1. JlJabopaTopHas pabora (Ha | OK 01
OpraHUYECKUX KaueCTBEHHbBIC PEaKLIUU BBIOOD):
BEIICCTB OpraHUYeCKUX — KavecTBeHHbIe peakluy Ha
OT/IENIbHBIX COCIMHEHUH OTJIEIbHBIX OTJIENIbHBIE KJIACChI
KJIACCOB C KJIACCOB OpPraHMYECKUX BEIIECTB;
HCTIOJIb30BaHUEM — KauecTBeHHbIl aHaIU3
KaueCTBEHHBIX OpPTaHUYECKUX COCAMHEHUN
peakiui 10 (PYHKIIMOHATHHBIM
rpymmam.
2. IlpakTyeckue 3aianus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakiuii 0OHapyKEeHUS
OpPraHMYECKUX COCAMHEHU.
| IpuxiaaxHoilt MoayJib
8 Pasznen 8. OuenuBarp nociaeaAcTBUs | 3ammra Keica (¢ yuerom
XuMmusi B ObITY U | OBITOBOM 1 Ooynyuuei
NPOM3BOJACTBEHHO | IPOU3BOJACTBEHHOM npo¢ecCHOHATbHOU
i 1eATeIbHOCTH NeATeJIbHOCTH YeJI0BeKa | JesiTeJIbHOCTH)
YeJI0BeKa ¢ MO3ULIMHA
JKO0JIOTMYECKOM
0e30acCHOCTH
Xumusi B ObITY U OuenuBath nocnenctus | Keiic (¢ yuerom Oyaymeit OK 01 OK
IPOM3BOJICTBEHHOI | OBITOBOW U npogeccuoHaIbHON 02 OK 04
JeSITEIIbBHOCTH IIPOU3BOJICTBEHHON JESITEIIbHOCTH) OK 07
YelioBeKa JIeATETbHOCTH YelloBeKa ¢ | BOo3MOKHbBIE TEMBI KEHCOB:
MO3UIUN 3KOJIOTHYECKOU 1. Tlorennenue kIuMara u
0e3omacHoCTH BBICBOOOK/ICHHE Ta30BBIX
THIPATOB CO JIHA OKeaHa.
2. Bynymue matepuansl ais
aBHa-, MalTUHO- U
pUOOPOCTPOCHHUS.
3. HoBble MaTepuansl 1iist
COJTHEYHBIX OaTapeit.
4. JIexapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB.
9.1 | Pa3men 9.1. HNuTepnperupoBarh 3amura y4eOHO-
HccnenoBanue 1 | XMMHYECKHE MPOLECCHI U | MCCIEA0BATEILCKOI0
XHUMHYECKHH siBJIeHUus1 B Onocgepe NMpoeKTa (€ y4eTom
aHau3 00bEeKTOB Oyayiuei
ouochepbl npogdeccuoHaIbLHOM
JAesiITeJIbHOCTH)
9.1.1 | OcHOBHI BeimonasaTs nonuerit muk | 1. JlabopaTtopHas pabora OK 01
nabopaTtopHOit AKCIIEPUMEHTAILHOTO «OCcHOBBI TabOPATOPHOI
MIPAKTHKHU B MCCJIETOBAHMUS C MIPAKTUKN.
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po(hecCHOHATBHBI
X JTabopaTopusx

COOITIO/ICHHEM TIPaBUIT
0e30macHOTo OOpaIeHHS C
BEIICCTBAMH U
J1a60paTOPHBIM
000opy1I0BaHHEM

2. Tunossle pacyeTsl 11O
TEeMaTHKe SKCIEPUMEHTA.
3. 3agaun Ha BHIYUCIICHUE
CPEIHEro 3HAaYCHHUS
IKCIIEPUMEHTAILHBIX
JAHHBIX, TOTPEIIHOCTH.

4. IlpencraBnenue
PE3yNIbTaTOB SKCIEPUMEHTA
B pa3nuuHOU popme
(Tabmuna, rpaduk, oTyer,
JTOKJIa/1, IPE3CHTAIHS).

9.12

XuMHuuyecKkui
aHau3 Ipod BOJBI

UccnenoBaTs XUMHUYECKUN
cocTaB Ipod BObBI

1. Tect «CBoiicTBa U cOCTaB
BOJIBD».

2. 3amanne «XUMHYECKHIT
COCTaB BOJIBI, THIT BOBI
CIoCcoOBI €€ MPUMEHEHHUsI» (C
HCII0JIb30BAaHUEM
HOPMATUBHBIX JOKYMEHTOB).
3. IIpaxTuko-
OpUEHTUPOBAHHbBIC
TEOPETUUECKHE 3aaHusl Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPAXCHUSI KOHIICHTPAIMIA U
nepecyeT KOHLEHTpaLui (¢
HCIIOJIb30BAaHUEM
HOPMATUBHBIX JTOKYMEHTOB).
4. Jlaboparopnas paboTa Ha
BBIOOD:

— OuucTKa BOJBI OT
3arpsA3HEHUN;

— Onpenenenue pH Boab! n
€€ KUCIIOTHOCTH;

— Onpezenenne KecTKOCTU
BOJIBI M CITIOCOOBI ee
YCTpaHEHHSI.

OK 01 OK
02 OK 07

9.13

XUMHUUYeCKUM
KOHTPOJIb KAYeCTBA
MPOAYKTOB
MMATaHUS

HccnenoBaTh XUMUYECKUI
COCTaB MPOJYKTOB
MUTAHUS

1. Tect «Oprannueckue u
HEOpPTaHUYECKHE BEIIECTBA,
BXO/JISIIIIME B COCTAB
MPOAYKTOB MTUTAHUSY.

2. IIpakTuko-
OpPUEHTHUPOBAHHBIE 3a/IaHUS
10 KYJIMHAPHOM TeMaTuKe.

3. JIaGoparopHas pabota (Ha
BBIOOD):

— O0GHapyxeHre HUTPATOB B
MPOAYKTaX MUTAHUS;

— HccnenoBanue npoayKToB
MUTaHUS Ha HATU4YHe
yTII€BOJOB (MyKa, TBOPOT,
MOJIOKO, HOTYpPT) Ha HaJIU4ue
YTJIEBOJIOB (Kpaxmall,
TJII0K03a, Caxaposa).

OK 01 OK
02 OK 07

9.14

XUMHYeCKUU

HUccnenoBaTs, XUMHYECKUN

1. Tect 1o TEME

OK 01 OK
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aHaym3 mpoo
TIOYBBI

COCTaB MpOO MOYBHI

«XUMHYECKUN COCTaB
HEOPTraHUYECKHUX U
OpPTaHUYeCKUX yIOOpEeHU».
2. 3ananue «B3auMocBI3b
COCTaBa IOYBbI, THII IIOYBLI U
€¢ Ha3HAYCHHU.

3. JlaboparopHas paboTta (Ha
BBIOOD):

— ObHapyxenue
HEOPTraHWYECKUX ITPUMECEH B
mpo0ax MOYBHI;

— Onpenenenne pH BogHOM
BBITSKKH TIOYBBI, €€
KUCJIOTHOCTH H IICJIOYHOCTH.

02 OK 07

9.15

Hccnenosanne
00BEKTOB
ounochepsl

HccnenoBaTh XUMHUYCCKUI
coCTaB 00OBEKTOB
ouocdeps! Ha IpuUMepe
MPOJYKTOB MTUTAHUS, BOJIbI
U IIOYBBI

VuebHo-ucciie10BaTeIbCKUM
MPOEKT B 00J1aCTH
HcClea0BaHus 00BEKTOB
ouocdepsl.

Bo3MmoskHBIE TEMBI TPOEKTOB:
1. MccnenoBanue cocraBa
MUHEPAIBHOMN BOBI U
PEKOMEHIAINY T10 €€
HCII0JIb30BAaHHIO.

2. UccnenoBanue
pa3pyLIAUIEro JeUCTBUA
IPUPOTHOM BOJIBI HA
CTPOUTENBHBIE MaTEPHUAIIbI.
3. CocTaBieHHE TPOEKTA
[IBETHUKA/0ropo/ia/cania B
3aBHCHMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX TIOUB.
4. CocraBieHHue
cOaIaHCUPOBAHHOT'O MEHIO
Ha JIeHb (Helemno) B
3aBUCHUMOCTH OT COJIEP>KaHUS
XUMHYECKHUX MaKpo U
MHKPOIJIEMEHTOB B
MPOIYKTaX MTUTAHMSL.

5. UccnenoBaHue kauecTBa
IUTHEBOI BOJHL.

6. Uccnenoanue mpod
BOJIOIPOBOHOM BOJIBI HA
MpeAMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHEHHE )KEeCTKOCTH
BOJIBI B
CEITbCKOX03SMCTBCHHOM
JEeSITSILHOCTH.

OK 01 OK
02 OK 04
OK 07

9.2

Pa3znen 9.2.
HccnenoBanue u
XUMHYeCKHii
aHAJIN3 00HLEKTOB
TexHochepbl

NuTepnperupoBarh
XHMHUYeCKHe Mpouecchbl U
sIBJICHUS B TeXxHOChepe

Y4eOHO-
HCCJIeA0BATEIbCKU I
MPOEKT (¢ yuyeToM Oyayiueit
npogeccuoHaIbLHOM
JIesITeJIbHOCTH)
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9.21

OcHOBBI
nabopaTopHOM
MPAKTUKHU B
npodeCCUOHATHHBI
X J1abopaTopHsx

BbIITOIHATE TOIHBINA UK
AKCIIEPUMEHTAIBLHOTO
HCCIJIEIOBAHMSI C
coOJII0ICHHEM MPaBUII
6e30macHOro odpareHus ¢
BEIIECTBAMHU U
71a00pPaTOPHBIM
obopyIoBaHuEM

1. JTaboparopHas pabota
«OcHOBBI TabOpaTOPHOMH
MIPAKTUKH.

2. TunoBbIie pacyeTsl MO
TEMaTHKE YKCIIEPUMEHTA.
3. 3amauy Ha BLIYUCIICHUE
CPEIHETO 3HAYCHHUS
9KCIIEPUMEHTAIIbHBIX
TAHHBIX, TOTPEIITHOCTH.
4. TlpencraBneHue
PE3yJIbTaTOB SKCIIEPUMEHTA
B pa3nu4yHoOU Gopme
(Tabmuna, rpadukK, OTYET,
JTOKJIaJl, Pe3CHTaIus).

OK 01

9.2.2

XUMH4YeCKU
aHaju3 npoo
TEXHUYECKON BOIEI

HccnenoBath XUMHUECKUN
COCTaB IPOO TEXHUIECKOM
BOIbI

1. 3ajaun Ha onpenenexHne
METaJJIOB, HEOPTaHUYECKHUX
AHUOHOB ¥ OPTaHUYICCKUX
BEILIECTB B TEXHUYECKOMH
BOJIC Pa3HOTO Ha3HAYCHUSI.
2. ITpakTuko-
OpPUEHTUPOBAHHBIC
TEOPETHUCCKHE 3aaHus Ha
COCTaB BOJIBI 1 CITOCOOBI
BBIPOKCHUS KOHIICHTPALIMH K
nepecyeT KOHLEHTpauui (c
HCITOJIb30BaHUEM
HOPMATHUBHBIX JOKYMEHTOB).
3. 3aganne «XUMUYCCKHUI
COCTaB TEXHUYECKOM BOJIHI,
THIT BOJIbI M CITOCOOBI €€
MIPUMEHEHUSI» (C
HCITOJIb30BaHUEM
HOPMATHUBHBIX JOKYMEHTOB).
4. JTaboparopHas paboTa (Ha
BBIOOD):

— Omnpenenenne XJI0puaoB
METOJIOM TUTPOBAHHUS B
TEXHUUECKOM BOJIE;

— Onpenenenne )KeCTKOCTH
TEXHUYCCKOHN BOBI METOJ0OM
TUTPOBAHUS.

OK 01 OK
02 OK 07

9.2.3

XUMHUYECKUN
KOHTPOJIb KAYeCTBA

BO3/IyXa

HccnegoBaThb COJACPpIKaHUC
YIJICKUCIIOro ra3a B

BO3/yXe€

1. Tect mo TeMe
«XUMHYECKUH COCTaB
aTMoc(epHOro Bo3nyxa u
BO3/lyXa paboueit 30HbI».

2. IIpakTuko-
OPUEHTUPOBAHHBIC 3aaHUS
Ha XUMUYECKHU aHaJINu3
COCTaBa BO3/lyXa.

3. JJaboparopHas paboTa
«Omnpenenenue coaepxKaHus
YTJIEKHUCIIOTO Ta3a B BO3AYyXe
TOMEIIIEHUS SKCITPECC-

OK 01 OK
02 OK 07
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METOJOM.

TEXHHYCSCKOH BOJIBI U
MAaTEepHUAIOB CTPOUTEIIHLHO-
pecTaBpaluOHHON
JNeITEeIILHOCTH U JIU3aifHa

TEXHOC(EPHI.

Bo3MOXHEBIE TEMBI IMPOCKTOB!

1. KonTposb kauecTBa
TEXHHYECKOH BOJIBI Pa3HBIX
BUJIOB B COOTBETCTBUU C
meroaukamu o ['OCT.

2. Co3nanue AeKOpaTUBHOU
MITYKAaTypKH.

3. [IurMeHTHI B U3AETUSAX U3
CTEKJIa.

4. VccnenoBanue
pa3pyLIAIIEro JeUCTBUS
BOJIbI HA CTPOUTENBHBIE
MaTEepHAIBI.

5. OueHka COCTOSIHUS
BO3/1yXa paboueii 30HbI
crieranucTa (TexHojora,
CTPOUTEIIS U T.II., C YIETOM
obnactu npodeccrnoHanbHOM
NeSTeTLHOCTH) B
COOTBETCTBUH C
HOPMAaTHBHBIMHU
JIOKYMEHTaMH.

9.2.4 | Xumuueckuit UccnenoBath mpoOsI 1. IIpakTuko- OK 01 OK
aHaym3 mpood MaTepHaJioB CTPOUTENILHO- | OpueHTUpoBaHHbIe 3aganHuss | 02 OK 07
MaTepuajoB pecTaBpaliuOHHON [0 XUMHYECKOMY aHaIHU3y
CTPOUTEIIBHO- JESTENIbHOCTH U Ju3aiiHa | mpo0 MaTepuanoB
pecTaBpaluOHHON CTPOUTENIbHO-

JESITEIIbHOCTH U pecTaBpaliOHHON

nu3anHa NEeITEILHOCTHA YU JU3aKHA.
2. JlaboparopHas paboTta (Ha
BBIOOD):
— N3roroBienue kpacok
(mo1Gop MUTMEHTOB U
CBS3BIBAIOIIUX BEIIECTB);
— HccnenoBanue CBOMCTB
BSDKYIIUX BEIIECTB HA
npUMepe Turca.

9.2.5 | UccnenoBanue Hccnenoarh xumudecknii | YueOHno-uccnenoBarenbekuii | OK 01 OK
00BEKTOB cocTaB 00BEKTOB IPOEKT B 00JaCTH 02 OK 04
TeXHOC]EpHI TeXHOC(EpHl Ha TPUMEPE | UCCIIETOBAHHUS OOBEKTOB OK 07

— JICKIUS-TAAJIOT

Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI
HpI/I HN3YUCHUHN JUCHUIINIMHBI IPUMCEHAIOTCA CIICAYIOIINEC 06p330BaTeJ'IBHI)Ie U MHTCPAKTHUBHBIC
TEXHOJIOTHH:
- TEXHOJIOTHUS adJalITUBHOI'O 06y‘-IeHI/I$[;
- TEXHOJIOTUSI HH()OPMAITMOHHO-KOMMYHHKAIIHOHHOTO O0Y4CHUS;
- TEXHOJIOTHUS IIPOCKTHOTO O0yUYECHHSI.
- JCKIHSI-BU3YaTTU3AIUS

- JICKIHSI ¢ IPUMEHEHUEM TEXHOJIOTUI MPOOIEMHOT0 00yYeHHS

- BCTpPCHHU CO ClICHHUAIMCTAMU COOTBCTCTBYIOILICTO HpO(l)I/IHSI u T.II.
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- OpraHu3anys TEMaTUYECKUX MEPOIPUATUIN, IKCKYPCUH U T.II.
- pelieHre KOHKPETHBIX MPO(heCCHOHATBHBIX CUTYAIHi

TecToBbIE BOIIPOCHI IJISl IPOBECJACHUA TCKYIIECI0 KOHTPOJIA 110 TUCIHUIIJIHHE

n/n | Borpockl OTtBeTbI
1 XUMUYECKUH DIIEMEHT - 3TO a) BUJI aTOMOB C OJIMHAKOBBIM 3apsiIOM 51]Ipa;
0) nJIeKTpOHEWTpallbHAs YaCcTULIA, COCTOSILAS U3
MOJIOKUTEIBHO 3apsHKEHHOT0 aTOMHOTO siIpa U
OTPHULIATENIBHO 3aPSKEHHBIX 3JIEKTPOHOB;
B) OTPHIIATEIHHO 3apsSKECHHBINA UOH;
I') MOJIOXKUTEIILHO 3aPSKEHHBINA HOH.
2 S npo atoma COCTOUT U3 YaCTHIL: a) HEUTPOHOB U JIEKTPOHOB
0) MPOTOHOB 1 HEHTPOHOB
B) IPOTOHOB U JIEKTPOHOB
') HBUTPOHOB
3 DnekTpoHHas (popMysia BHEIIHETO a)3S "
AJIIEKTPOHHOIO CJIOS1 MarHus 6)3S 2p7
B) 3S “p?
r) 3§ 2
4 [Teproa9IHOCTH B H3MCHCHHUH a) MepUOANYECKOTO TTOBTOPEHHUS YUCIa
CBOMCTB XUMHUYECKUX JIEMEHTOB AIIEKTPOHOB Ha BHEIIHEM YPOBHE B aTOME;
SBJISIETCS] PE3YJIBTATOM 0) Bo3pacTanus 3apsija siapa;
B) BO3pACTaHUs YKcia 3JEKTPOHOB Ha BHEIIHEM
YpOBHE;
T') BO3pacTaHus 3aps/a siipa ¥ YUCIIa HIEKTPOHOB
Ha BHEIIHEM YPOBHE
5 Jlnst coneit 1 OCHOBHBIX OKCHJIOB a) NOHHAs
XapaKTepeH BUJI XUMUIECKOU CBS3H 0) KOBaJICHTHAs HETIOJISIpHAs
B) MeTaJUIM4YeCcKast
') KOBAJICHTHAsI MOJISIpHAst
6 AnoTpornHbie MOAU(DUKAIIIY - 9TO a) O u O3
6) 02 u SOQ
B) 02 n SO3
F) Oz u COZ
7 Peakuusi, ypaBHEHHE KOTOPOU a) COeIMHEHUS
Zn +2 HCI = ZnCl; +H,1 otHOCHTCS K 0) pa3noxeHus
peakuusam: B) 3aMeIICHUS
r) oOMeHa
8 HcTtrHHEBIE paCTBOPBI UMEIOT Pa3Mephl a) MeHee 1 HM
JACTIEPCHBIX YaCTHI] 6) ot 1 1o 100 M
B) 60see100 am
r) paBHo 100 HM
9 Kucnotser umerot hopmyny a) CO;
6) H.CO3
B) K2C03
r) NaOH
10 | O0Bém raza Bomopoaa, odpasyrormierocs | a) 22,4 ;
IIpH B3aUMOJICHCTBUM IIMHKA Maccoit 6,5 | 0) 11;2 m;
TPaMMOB C XJIOPOBOJAOPOAHON KHCIOTON | B)1,12 m;
10 YPaBHEHHUIO PEaKIUU r) 2,24 1.
Zn +2 HCI = Zn Cl, +H,7 cocrasisier:
11 | AmdoTepHBIe COETUHEHUS — 3TO a) KUCJIOTaMH,

COCAMHCHUS, KOTOPBHIC B 3aBUCUMOCTH OT

0) OCHOBaHUSIMHU,
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YCJIOBUI, B3aUMOJIECTBYIOT C B) KMCJIOTAMU U IIEJI0YAMH;
BEIIECTBAMHU I') IPOCTHIMU BELIECTBAMU
12 | Cepnas KuciaoTa ¥ TUAPOOKCH]T HATPHUS a) HEDJICKTPOJIUTHI
MPUMEHSIOTCS B aKKYMYJISITOPHBIX 0) ciaGble AIEKTPOJIUTHI
Oarapesix, Tak KaK OHU: B) CHJIbHBIE 3JIEKTPOIUTHI
I') CpEeJIHUE DIICKTPOIUTHI
13 | IlpumeHeHne METAIIJIOB B Ka4eCTBE a) TBEPAOCTh
MIPOBOJAHUKOB OCHOBAHO Ha CBOWCTBAX 0) RJIEKTPONPOBOIHOCTD
B) IJIACTUYHOCTD
I') TEIUIONPOBOAHOCTh
14 | CxopocTbh XUMHUYECKON pPEeaKINH A) yBETUYEHUU KOHIEHTPALMU KUCIOPOoaa
TOpPEHUS CEPBI B KMCIOPOIE b) noBbllieHNH TeMepaTypbl
YMEHbILIAETCs IpU B) nonmxenuu remiieparypbl
I") yBenmyeHnH KOHIEHTPALUU OKCUAA cepbl (4)
Bapuant 2
No | Bomnpockl OTtBeThI
/T
1 DJIEMEHT aJJIOMHHMH - 3TO A) meTtan
b) nepexoaubrit
B) nemerann
") unepTHBIH
2 ATOM COCTOUT U3 YACTHUII: a) HEUTPOHOB U JIEKTPOHOB
0) MPOTOHOB 1 HEHTPOHOB
B) IPOTOHOB U 3JIEKTPOHOB
T') U3 MOJIOKUTETBHO 3apSKEHHOTO AaTOMHOTO
A7pa 1 OTPULATETIbHO 3apsSKEHHBIX
AJIEKTPOHOB
3 DnekTpoHHas (popMysia BHEIIHETO a)3S "
AJIEKTPOHHOIO CJI0S1 HATPUS 0)3S 2}35
B) 3S “p’
r) 352
4 | B rnaBHBIX HOATPYIIAX C YBEIUUEHUEM A) ocnabeBaror.
3apsiaa gpa MeTalIndecKue CBOWCTBa b) He usmenstores;
B) ycunusatorces;
I") N3MEHAIOTCS IEPUOJNYECKH.
5 [IpocTrie BemecTBa, 00pa3oBaHHBIE A) KOBaJIEHTHAs HETOJsIpHast
HEMETaJlJIaMH, UMEIOT CBA3b b) xoBaneHTHas nmonspHas
B) metannnueckas
I') nonnas
6 AnnoTpomnHbie MOIU(DUKAITUY - 9TO a) rpaduT U aImMas
0) rpadur u cepa
B) rpadut u pocdop
r) rpadUT U KPEMHHHA
7 Peakuus, ypaBHeHHE KOTOpO a) COeIMHEHUs
2Fe(OH)3 = Fe,03 +3H,0 - Q 0) pa3aoxXeHHs
OTHOCHUTCSI K PEAKIIHSAM: B) 3aMEIICHHUS
r) oOMeHa
8 CycneHns3uu UMET pa3Mepbl JUCIIEPCHBIX a) MeHee | HM
qaCTHI] 6) ot 1 1o 100 HM
B) 6osee100 Hm
r) paBHo 100 HM
9 KucioTHbIi OKCH yriIeKUCHbIi ra3 UMEIOT a) CO,
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bopmymy 6) H,CO3
B) K2C03
r) NaOH
10 | OTHOcHTENnbHAS MOJIEKYIISIPHAS Macca A) 123;
Boasl H,O cocrasiisier: b) 46;
B) 18;
I') 44
11 | Ca He B3aUMOJICHCTBYET C BEIIECTBAMH: a) CuCl,
6) HCl1
B)NaCl
r) H,O
12 | CokpariéHHOMY HOHHOMY YPaBHEHHUIO A) Ca(OH), + H,SO4 = CaS0,4| +2H,0
OH +H"=H,0 b) CaCO3 = CaO + CO,1
COOTBETCTBYET MOJICKYJISIPHOE B) Ca(OH), +2H CI = CaCl, + 2H,0
I') 2Fe(OH)3 = Fe,03 +3H,0
13 | CxmKeHHBIH ra3 v KUJIKAE YTIIEBOIOPOIBI A) MOIOIIUX pacTBOPOB;
MPUMEHSIIOTCS B 00CITy>)KMBaHUM aBTOMOOWs | b) /uia oxnakieHust paauaTopos;
B KQ4eCTBE: B) snexTponuTos;
I') roprouero
14 | PaBHOBecue XUMUYECKOU peaKkIuu A) IpUMeHEeHHUH KaTanu3aropa
T NO+0;2NO,-Q b) yBenuueHnn naBieHus
Byner cMemarbscst B CTOPOHY POYKTa B) ymenbiieHun JaBieHus
peaxIuu npu ') noBbIlIeHUH TEMITEPATYpPbI
15 | Texuuueckoe xene30 MoaydaroT METOIOM A) ByeKTpOau3 coneit
b) BoccTaHOBIEHHE KOKCOM M OKCHJIOM
yIepoja U3 Kele3HbIX Pyl
B) runpomerannyprus
I') anmromorepmust
Bapuant 3
No Bomnpocsr OTtBeThI
n/m
1 Mertasusl - 3TO 3JIEMEHTBI, aTOMBI a) 1 — 2 snexTpoHa, Jerko OTIAI0T UX;
KOTOPBIX Ha BHEIIHEM YPOBHE UMEIOT 0) GoJbIIe 2 SJIEKTPOHOB, MPUHUMAIOT UX;
B) 8 DJIEKTPOHOB;
r) 2 — 3 a71eKTpoHa U 00pa3yloT aMpOoTepHbIe
COCIMHEHUS
2 3apsia sapa ornpenensercs A) IOPAIKOBBIM HOMEPOM JIEMEHTA
b) aromHO# MOneKyIsIpHON Maccoi
HIIEMEHTa
B) xonuuecTBOM HEHTPOHOB
') HomepoMm nepro/ia, B KOTOPOM
PacroJI0XKeH dJIEMEHT
3 VYKaKUTE EMEHT C IEKTPOHHON a) hocdop
koudurypaumeii 1s? 2s% 2p° 3s? 3p° 0) xJyop
B) Opom
T') ATIOMUHUHT
4 B manbix nmeprogax ¢ yBeIu4eHHEM A) ocrmabeBaroT.
3apsa sapa METAJUIMYECKUE CBOMCTBA b) He uzmensitores;
B) ycunusarorces;
") u3MEHAI0TCS TEPUOTUUECKH.
5 XuMuyeckas CBsI3b B MOJIEKYyJIaX HUTpaTa | A) MOHHAs U KOBAJICHTHAsl HEMOJSIpHAs
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HATpPHUS U XJIOPA COOTBETCTBEHHO b) noHHas u KoBajeHTHas OJISIpHAs
B) metannnueckas v KoBajeHTHas MOJIIpHAs
') MeTannmuyeckast 1 KOBaJCHTHAs
HENoJIsIpHast
6 AnnorponHsle MOAU(UKALIUY - ITO a) KMCIIOPOJ U 030H
0) KHCJIOPOJT M YIIICKUCIIBIN ra3
B) KHCJIOPOJ U BOAOPO]I
I') KUCJIOPOJI U a30T
7 Ca(OH), + H,SO4= CaS0,4| +2H,0 +Q a) COeIMHEHUS
0) pa3noKeHHs
B) 3aMeIIEeHUs
r) oOMeHa
8 Komnonaneie pacTBOpsl UMEIOT pa3Mepbl | a) MeHee 1 HM
JIMCTIEPCHBIX YaCTHII 6) ot 1 1o 100 uMm
B) 60see100 M
r) paBHo 100 HM
9 OcHoBaHue nmeet Gopmyiry a) CO;
0) H, CO3
B) K>CO3
r) NaOH
10 CokpallleHHOE HOHHOE YPaBHCHHE A) Ca(OH); + H,SO,4 = CaS0,4] +2H,0 +Q
peaKIy HEUTpaTn3aIul MEX Ty B) Ca®" + 20H +2H" +S0,% = CaSO,| +
THAPOOKCHIOM KaJIbIUs U CEPHOU 2H,0+Q
KHCIIOTOIA - 9TO B) Ca?* + 20H +2H" +2CI = Ca?* +2Cl " +
2H,0+Q
I') OH +H" =H,0+Q
11 Kucnotsl B3auMoeicTBYIOT € a) KUCJIOTaMH,
BEILIECTBAMM: 0) OCHOBaHUSIMU;
B) KHUCJIOTaMH U LIEI0YaMH;
') HeMeTaJUIaMH
12 OTHOCUTENbHAs MOJIEKYJISIpHAs Macca A) 123; b) 44; B) 18; T') 46.
yriekucioro raza CO, COCTaBIIseT:
13 PactBop conu kapOoHaTa HaTpuUs A) 1utst MOWMKH JABUTATEINSI aBTOMOOMIIS
NayCO3 mpuMeHsItoT: b) nnst 3anuBKM B paguarop
B) nuist 3apsiaku akkyMmyisTopa
I') kak TonMBO
14 VYKaxxute yCIoBHs, IPU KOTOPBIX A) OHMKEHHE TEMIIEPATYPHI
pPaBHOBECHE CMEIIAETCS B CTOPOHY b) nonmwxenue naBneHus
o0pa3oBaHUs aMMHUaKa B) yMeHbIIIeHUE KOHIICHTPAIIMH HCXOTHBIX
T "Ny + 3H, 2NH; + 92 xJIx BEILIECTB
I') oTka3 ot KaranuzaTopa
15. CrnnaBel kelnesa: YyryH U CTallb A) 271eKTpoHN3 conent
MOJTy4Yar0T METOJIOM b) BoccTaHOBIIEHNE KOKCOM M OKCHJIOM
yIaepoa U3 KeJIe3HbIX Py
B) runpomeranmyprus
I') anromorepmust
Bapuanrt 4
Ne /i Bonpocsi OTtBeThI
1 B Hacrosiee Bpemst OTKpBITO 00111ee A)63b)100B) 110T) 113
KOJIMYECTBO JIEMEHTOB
2 Ywuciio sHEpreTHYecKux ypoBHEH B aToMe | A) HOMEPOM MOATPYIIIBI, B KOTOPOH
OTIpeIeNsIeTcst HAXOJUTCSI DJICMEHT
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b) Homepom nepuoaa
B) mopsiakoBIM HOMEpOM
") aroMHO#1 MONIEKYISIPHON MacCcoi

3 DnekTpoHHas (popMysia BHEIITHETO a)3S "’
AJIEKTPOHHOTI'O CJIOS yIJIepoJia 0)4S 2})5
B) 2S p2
r) 38?2
4 C yBenuueHueM 3apsja sapa B TIIaBHBIX A) ocnabeBaror.
MOArPYIIAX HEMETATUIMYECKHE CBOMCTBA b) ne usmensitorcs;
B) ycunmBarorces;
') u3MeHsI0TCS NEPUOUUECKHU.
5 Wonnas cBsi3b XxapakTepHa A)HCIB) NaCIB)H, ') C
6 [TpuuuHbI a;UIOTpONUS yriiepoaa A) pa3HOe KOJIMYECTBO aTOMOB
b) pa3Hbie KpUCTaITHYECKHE PEHIETKA
B) paznuuus B cBolicTBax
I') pasznuynas TBEPAOCTD
7 Ny + 3H, 2NH; + 92 x/Ix a) HeoOpaTumas
0) oOpaTtumast
B) KaTaIUTUYECKAs
') HeKaTAIUTHYECKast
8 DOMyNbCUU 3TO TPyOOANCTIEPCHBIE a) MeHee 1 HM
CHCTEMBI C pa3MEpPOM YaCTHI] 6) ot 1 1o 100 um
B) 60see100 M
r) paBHo 100 HM
9 AM@oTepHbIe THAPOKCUIBI ITO a) CO,
6) H.CO3
B) K2CO3
r) AI(OH);3
10 Macca okcua kanpius, oopasyromierocst | A)2,81; b) 56; B) 28 r; I') 5,6 1.
IIpU pa3ioKeHNH KapOOHAaTa KalbIIHs
maccoit 50 r?
CaCO; = CaO + CO»1
11 OKHCIUTEIBHO — BOCCTAHOBUTEIIBHBIE A) Ca(OH), + H,SO4 = CaS0,| +2H,0
peakuuu +Q
b) CaCO3 = CaO + CO,1
B) Ca(OH), +2H CI = CaCl, + 2H,0
F) C2H4 + HzO = C2H5 OH
12 Cpena kucnas B pacTBope A) NaOH
b) HCI
B) NaCl
I') NaNOs
13 Mertann — ocHOBa YEPHBIX CIUIABOB A) menp
b) 30m0T0
B) xene3o
I') maruuii
14 CKopoCTbh XMMHUECKOM peaklMy ropeHust | A) YBETMYEHUU KOHIEHTpAlluU
Cephl B KUCIIOPO/Ie KHCIIOpo/ia
2S + 30, = 2503 b) moBeImiernn TemMmneparypsl
YMEHBIIIAETCS TIPU B) noHmxkeHun TeMiieparypbl
I') yBennyeHHH KOHLIEHTPALUU OKCUAA
cepsl (4)
15 [IpupoaHBIM CBIPBEM IS A) U3BECTHSIK

IMPOMBIINIJICHHOI'O TIPONU3BOACTBA

b) kucnopon
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HeraméHou U3BeCTH (OKCHIA KaJIbITUs) B) ruapokcun kanbuus
CITYXKUT I') cynbdat xampius
Bapuant 5
Ne /i Bonpocsi OTBeThI
1 Bocbmyro rpynny NiaBHyr HOATPYIITY A) meTtasuib
00pa3yroT 3JEMEHTHI b) nemeranibl
B) nepexonneie
I') unepTHbIC
2 N30TONBI 371EMEHTOB UMEIOT A) 0IMHAKOBOE YMCIIO HEUTPOHOB
b) onnnakoBoe MaccoBoe 4uCIIO
B) pa3znoe uncio HeHTpOHOB
I') pazHoe 4mciio NpOTOHOB
3 DnekTpoHHas (popMysia BHEIIHETO a)3S*t
ANIEKTPOHHOTO CJI0s1 Opoma 0)4S 2p5
B) 3S °p’
r) 352
4 B nepuonax ¢ ypenuuenuem 3apsja sapa | A) ocinaOeBaroT.
HEMETAJUTMYECKHUEe CBOICTBA b) He u3menstorcs;
B) ycunusatorcs;
I") u3MEHSI0TCS TEPUOTUIECKH.
5 Jlis MeTannoB xapakTepeH BUJ A) MoHHas
XUMHYECKON CBSI3U b) xoBasienTHast HEMOsIpHAs
B) KOBQJICHTHAs MOJISIpHAST
') METaJJINYECKast
6 SIBieHME CyIIeCTBOBAaHMS HECKOIBKUX A) ancopbrus
BEIIECTB , 00pa30BaHHBIX OJJHUM b) uzomepus
AJIEMEHTOM, Ha3bIBAECTCS B) romonorus
I') uzomepus
7 Peakuus coenunenus, ooparumas, Karan.
HK30TEpPMUUECKAsl, KAaTATUTHYECKas _'_*A) Nz + 3H22NH3 + Q
B) CaCO3 = CaO + CO,1- Q
B) 2F€(OH)3 = Fe,03 +3H,0 - Q
I') Zn +2 HCI = ZnCl; +H,1 + Q
8 CwMor - 3T0 AucIIepcHasi CUCTEMa, A) TIpY COYCTAHWH MTBUIEBBIX YaCTHII U
oOpasyromiascs B arMocdepe Karenb TYMaHa;
b) nipu pacTBOpeHHH TBEPIBIX YaCTHII B
BOJIE;
B) npu nepemeninBanuu Macei B BOJIE;
I') mpu nmepemenmiMBaHuU TBEP/IBIX YACTHUIL
MEXTy COO0M
9 Coub - 3TO a) CO,
6) HoCO3
B) K2C03
r) AI(OH);3
10 Macca oxcuaa kamwius, oopasyromerocss | A)2,81;b) 56 ; B) 28 ;) 5,6 T.
U pa3ioKEeHUH KapOOHATa KaIbIIHs
Maccout 5 r?
CaCO3 = CaO + CO»1
11 [I{&émoun B3aUMOJICHCTBYIO C BEIIECTBAMH | @) KUCIIOTAMU;
0) OCHOBaHUSMH,
B) KUCJIOTaMH U LIEJI0YaMU;
') METaJUIaMU
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12 Hesnexrpoautsl - 310 A) xnopun HaTpus
b) cepnas kucnora
B) ruapokcun Hatpus
') 6en3un
13 CniaBbl B aBTOMOOUJIECTPOEHUH A) mnH
MPUMEHSIIOT JUIsl IPOU3BOJICTBA b) n1060BbIX cTéKON
B) neraneit nuratens
I') yrutotHuTeNnCH
14 IIpu yBenMueHnN KOHLIEHTPALUU OKCHJIA A) 1,5 paza
azora(2) B 3 pa3a CKOPOCTh peaKIuu b) 3 paza
2NO + O, = 2NO, B) 6 pa3
YBEJIMYUTCS B I') 9 pa3
15 [{emouHBIC METAIUIBI M TAJIOTCHBI A) arekTponu3
MOJIy4arOT METO/I0M b) BoccranoBneHnEe KOKCOM
B) runpomerannyprus
I') amromorepmus
OTBeTsl
Tecrosoe Bapuant Ne 1 | Bapuant Ne 2 | Bapuant Ne 3 | Bapuant Ne 4 | Bapuant Ne 5
3a/1aHNe
1 a 0 a r r
2 0 r a 0 B
3 r a 0 B 0
4 a B a B B
S a a a a r
6 a a a 0 r
7 B 0 r 0 0
8 a B 0 B a
9 0 a r r 0
10 r B 0 B a
11 B r 0 0 a
12 B B r 0 r
13 ] r a B B
14 0 r a 0 B
15 r r 0 a r

3. CoBpeMeHHbIE NpeACTaBIEHUS 00 JIEKTPOHHOM CTPOSHHH aTOMOB 3JeMeHTOB. KBaHTOBbIE UKcCIa.

ITpunnun [aymnn.

4. 3aKOHOMEpPHOCTH pacHpeieieHus OJJIEKTPOHOB [0 YPOBHSAM U TOMYPOBHSM, DJJIEKTPOHHBIE
dbopMyIel u cxembl dneMeHToB. [IpaBmiio XyHaa.
5. JluHamuka W3MEHEHUS aTOMHBIX paJUYCOB C POCTOM IMOPSIKOBOTO HOMEpaA HJIEMEHTA B

Bomnpocel k 3x3ameny
1. X¥mus B COBpEMEHHOM CHCTEME HAYK.
2. OCHOBHBIE IOHSTHSI U 3aKOHBI XUMUH.

nepuoanueckon cucreMe J1.M1.Menneneena.

6. 3aKOHOM€pHOCTI/I IMPOABJICHUA aTOMaMMU BAJICHTHOCTH W CTCIICHU OKHCJICHUS B 3aBUCUMOCTU OT

IIOJIOKCHHUA 3JICMCHTOB B HGpHOI[H‘-ICCKOfI CHUCTEME.

7. 3aKOHOMEPHOCTH M3MEHEHHS JIEKTPOOTPULIATEIIbHOCTH 3JIEMEHTOB MEPUOIUYECKON CUCTEMBI U
IPOSIBJIEHUS UMM METANINYHOCTU U HEMETAJNINYHOCTH.
8. YcaoBus oOpa3oBaHMsl KOBaJEHTHOM CBSI3U. XapaKTepUCTUKAa €€ CBOMCTB — HACBIEHHOCTH,

KPaTHOCTH, MOJISIPHOCTH, HAIIPABJIEHHOCTH.
9. KoopaunarmonHast CBsI3b Kak 0COOBIN BUJT KOBaJICHTHOM CBSI3H.

46




10.1oHHas cBsA3b: CBOMCTBA, CXOACTBO U OTJIMYMUS OT KOBAJICHTHOM.

11.CymHoCTh BOOOPOIHOM CBSI3U. MEXKMONEKYISIPHbIE B3aUMOICHCTBHUA.

12.IToHsiTHE O CKOPOCTH XUMHUYECKON peakuuu U enquHunax e€ namepenus. Knaccudukanus peakuunit
10 MEXaHU3MaM UX IIPOTEKAHUS.

13.3akoH JedcTBUS Macc; poOJib KOHLEHTpalui B3aMMOJCHCTBYIOIIMX BEIIECTB B TOMO- H
TETEPOreHHBIX CUCTEMAX.

14.YcnoBus BAMSHMS JaBICHUS Ha CKOPOCTb TEUEHUs XMMHMUYECKHUX peakuuid. BulpakeHue 3akoHa
JEUCTBYIOIUX MACC AJI PEAKLUH, B KOTOPOH y4acTBYIOT ra3bl.

15.BausiHue Ha CKOPOCTh XUMUYECKUX PEakIuil TemrepaTypsl (paBuiio U ypaBHeHue Baut-I'odda).
16.KaTanu3aTopsl ¥ KaTajin3; CyIHOCTh OMOJIOIMYECKOr0 KaTajlu3a U OTJIMYHE €ro OT XUMHUYECKOTO.
17.XumMnueckoe paBHOBECHE U BIIMSHHME HA HErO KOHILIEHTpAaLMM MCXOAHBIX BELIECTB U IPOAYKTOB
peakuuii. Koncrtanra paBHoBecHs.

18.IIpunuun Jle IHartenbe. BO3MOXHOCTM M YCIOBHS CMELIEHUS XHMHUYECKOIO PABHOBECHUS B
peaxkuusax, CONPOBOKAAIOIINXCS BbIIECICHUEM U TOIJIOIICHUEM TEILIA.

19.11punnun Jle HlaTenbe. Bo3aMOXHOCTH U yCIIOBUS CMEIIEHHS] XUMUYECKOTO PAaBHOBECHSI PEAKIIUM,
YYaCTHUKAMHU KOTOPBIX SIBJISIOTCS Ta3000pa3HbIe BELECTBA.

20.ITonsiTue 0 pacTBOpax, paCTBOPUTENSX U PACTBOPEHHOM BEILIECTBE.

21. Kimaccudukanmst pacTBOpOB.

22.BecoBbie CTIOCOOBI BBIPAKEHUS] KOHIICHTPAIMK PACTBOPOB: CYIIHOCTb, E€IWHUIIBI H3MEPEHHUS.
[TpuHuun pacuéra Macchl HaBECKM BELIECTBA IPU IPUTOTOBICHMM M3 HETO PacTBOpPA MPOLICHTHON
KOHLEHTpALUH.

23.MoJIIpHOCTb U MOJIbHASI JOJIS1 KaK CHOCOOBI BBIPaKEHUSI KOHIIEHTPALMU PAacTBOPOB: CYIIHOCTb,
eauHuLbl u3Mepenust. [IpuHiun pacuéra Macchl HaBECKM BELIECTBA MPU MPUTOTOBIECHUH U3 HETO
pacTBOpa MOJISIPHOM KOHLIEHTPALUH.

24 .IloHsTHE O HEINEKTPOIUTAX U IIEKTPOJIUTAX.

25.MexaHn3M 3JIEKTPONIPOBOJHOCTH pacTBOPOB. OCHOBHBIE MOJIOKEHHS TEOPUH MIEKTPOIUTUIECKON
mucconranuu. CreneHb MMEeKTPOIUTHYECKON auccouuanuy. Knaccupukanus 371eKTpOIUTOB MO UX
cuie.

26.KoHcTaHTa aucconManuy ciaboro snekrponurta. MoHHoe mpousBeaeHue Bojabl. BomopoHslit
IIOKAa3aTellb.

27.YcaoBus NpOTEKAHUS peaKkIiil HOHHOTO 0OMeHa /10 KOHIIA.

28.IlonsTe o ruaponmsze coseil. BiusHue Ha XapakTep THIPOJM3a CONH CUJIBI 00pa3yrommx eé
KHCJIOT U OCHOBaHUM.

29.CymHOCTh OKUCIIEHUS-BOCCTAHOBJIEHHS. 3aBUCUMOCTh XapaKTepa PeJOKCIPOLECCOB OT peaklHH
cpezbl (Ha mpuMepe BOCCTAHOBJICHUS IEPMAHTaHATHOHA).

30.Baxxneiiliue OKUCIUTEIN U BOCCTAHOBUTENIM. Y CJOBMSI MPOSBICHHUS HEKOTOPHIMU BEILIECTBAMU
CBOWCTB M OKUCIIUTEINIEH, U BOCCTAHOBUTENEH (HUTPUTHI, CYIb(UTHI; IEPEKUCH BOAOPOA).
31.XuMuueckast CBsI3b B OPraHUYECKUX COECTMHEHUSIX.

32.Teopusi XMMHUYECKOIO CTPOEHHUsI OpraHmyeckux coeauHeHuit A.M. bytiepoBa, ee OCHOBHbIE
MOJIOKEHUSI.

33.IlonsiTue 06 U30MepUH.

34.Anxanbl. CocTaB U XUMHUECKoe cTpoeHue. ['omonornueckuit psia. Homenknarypa. CBoicTBa.
35.Ankensl. CocTtaB M Xxumuueckoe crpoeHue. I'omonormueckuit psa. Homenknatypa. CBolicTBa.
[TpaBmiio MapkoBHUKOBa. MexaHM3M peakuuu 3JeKTpoduinbHoro npucoeauHenus. llomyyenue u
IIPUMEHEHHE AJIKEHOB.

36./IuenoBeie yrieBogoponabl. CTpoeHue. XuUMHYECKHE CBOMCTBa. llonmydyeHwe M NpUMEHEHHE.
HarypanbHslii kKayuyk, U30IpEH, CTPOECHUE U IPUMEHEHHUE.

37.AJIKUHBI, COCTaB, CTPOEHNE, HOMEHKJIaTypa, XMMUYECKUE CBOMCTBA, MTOJTYyYCHUE U TPUMEHEHUE.
38.ApeHbl, TOMOJOTHYECKHI psf OeH301a, (U3UKO-XMMHYECKHE CBOWCTBA, CTPOCHHE, MOTYYCHHE,
IIPUMEHEHHE.

39.11pupoiHbIe UCTOUHUKHU YTIIEBOJOPOIHOTO CBIphs. [IpupoaHble U MOomyTHBIE HE(PTAHBIE Ta3bl, UX
COCTaB U ucnoib3oBanue. HedTh 1 mpoaykThl ee nepepaboTKH, UX MPUMEHEHHUE.

40.CriupThl 1 PEHOIBI, CTPOCHUE U U30Mepusl. MeXaHnu3M HYKJIeo(UIbHOTO 3aMelieHus. SIT0OBUTOCTh
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cnupToB. VX BiMsHME HAa OpraHu3M denoBeka. [lonydyeHne u npuMeHEeHHe CIIUPTOB.

41.Anpaeruapl M KeTOHBI. ['oMonorudeckue psiael. M3omepuss U HOMEHKIaTypa. XHUMHYECKOE M
AJIEKTPOHHOE CTPOCHHE, PEAKIINH HYKICO(DHUIEHOTO MPUCOSIUHEHUSI BOJIOPOa TAJIOT€HOBOIOPOIOB.
Peaknuun nonmMkoHaeHCAMH.

42 KapOOHOBBIE KHUCIIOTHI. DJEKTPOHHOE CTpoeHHE KapOokcuibHOW Tpynnbl. OOmas dopmyna u
IpeebHBINA Pl MPEIeIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. BUBI CTPYKTYpHOM M30MEPHH.
[Tomyuenue, (u3nUecKkne W XUMHUYECKUE CBOMCTBA KapOOHOBBIX KHCIOT. Mbuia. Mblia Kak coJH
BBICIINX KapOOHOBBIX KHUCIOT. [IpuMeHeHne xkapOOHOBBIX KHUCIOT M MX MPOU3BOIHBIX. [loHsATHE O
CMC.

43.Cnoxubie 3¢upsl. Xupbl. CtpoeHue cioxubix 3¢upoB. Xupsl m ux cBoicTBa. Bricime
KapOOHOBBIC KHCIIOTHI, BXOJSIIME B COCTaB MPHUPOAHBIX JKUPOB (MATbMUTHHOBAS, OJCHHOBAS,
cTeapuHoBasi). X mpumeHenue u poiib B mnpupoje. Ouznyeckue U XUMHUYECKHE CBOICTBA KUPOB;
TUAPOIU3 KUPOB, UX OKUCICHUE, TUIPUPOBAHUE KUJTKUX KUPOB.

44 VYrnesoabl. CTpoeHue MOHOCaxapuaoB (TJIFOKO3bI U (PpyKTO3BI), AMcCaxapuioB (caxaposbl),
MoJIMCaxapua0B (Kpaxmalia v 1EJUII0JI03bI); CBOMCTBA IIFOKO3bI, Caxapo3bl, Kpaxmala., IeJUTF0I03bl U
UX IPUMEHEHHUE.

45.A30TCconepKalue OpraHuyeckue BellecTBa. Ha3BaHwe aMHHOB; CBOMCTBa anupaTUYeCKUX U
apoMaTHYECKHX aMHHOB (aHWJIMHA) U MX MPUMEHEHUE; CTPOCHHE alb(a — AMUHOKUCIIOT, CTPYKTYPY
OeJika, CBOMCTBA U 3HAaUYEeHKE OEIIKOB.

IIpakTunyeckue 3agaHusi
Tema 1.1. OcHOBHBbIE IOHSATUA U 3AKOHbI XMMHUM.
Paccuuraiite MmaccoByto 10110 (%) 7151 IEPBOTO AJIEMEHTA B BEIIECTBE:!

| dopMyiia BelecTBa: |
| CO2, H2S; |
| NH3, H3PO4; |
| CH4, H20; |
|
|
|

| Na2S04, Na2s;

| NO3, HBr;

| K2Si03 ,Ca(0OH)2

Pemmre 3anaun.

1.Paccuuraiite, kakoe KOJIMUECTBO(N) YIIIEKUCIIOTO ra3a MoJayduTcs rnpu cropanuu 6r yris (C).
2.CKOJIBKO JJUTPOB BOJIOpOa (H.y.) CrOperno, eciau 00pa3oBanoch 72 T BOIbI?

3.Kakoe konnMuecTBO BeIIeCTBa BOAOPOJAA BBIACIUTCS NPH B3aUMOJICUCTBUM MarHus C COJITHOU
KHCIJIOTOM Maccoit 146 r?

4.Kakoit 00beM Kuciioposa (H.y.) Hy>KeH Ui CKUTaHUs cepbl Maccoi 6,4 r 1o SO2.

5.Kakas macca rugpokcuia HaTpus moTpedyercs s mpeBparienus cynbdara menu (1) maccoit 16 T
B ruapokcua menu (11)?

6.I'mapokcua anmoMuHUS Maccolt 7,8 T pacTBOpUIIM B coyisiHOM kuciote. Kakas macca conu npu 3ToM
obpazoBaiach

7.KakoBa macca HUTpaTa Meau, oOpasyrolierocs mnpu B3anmoeiicteun okcuna meau(1l) maccoit 4r ¢
A30THOM KHUCIIOTOMN?

8.Kakoe konmnuecTBO BemecTBa (n) BOJbI MOKHO MOJTYYUTh, €CIH CKEYb 3 MOJIb Ta3a BOAOPO/Ia.
9.Kaxkoit 06bemM kucinoposa (H.y.) moTpedyeTcst st CKUTaHus 2,4T Maraus?

10.CkoabpKO JIUTPOB BOJAOPO/IA (H.Y.)MOKHO MOYYUTh MIPH JIEHCTBUU U30BITKA pa30aBICHHON CEPHOI
KHUCJIOTHI HAa MUHK Maccou 24r1?

11.Xnopun Hatpus pearupyer ¢ 17 r HuTpata cepedpa. Halitu maccy oOpa3oBaBiierocs ocajxa.
12.Bpruniciiute mMaccy ocajaka, MOJIYyYeHHOTO ACHCTBHEM pPacTBOpa, COAEPKAIIero 8T THUIPOKCHIA
HaTpHs ¢ pactBopoM cyiabdara meau(Il).

Tema 1.2. Ilepuoanueckuii 3akon u Ilepuoamueckasi cucrema xumu4deckux iemenros JI.HU.
MeHpesieeBa U CTpOeHHE aTOMA.

[Tonp3ysick mepruoIUYECKON TAOIHIICH, TaliTe XapaKTEPUCTUKY XUMUUYECKUM JIEMEHTaM T10 TIJIaHy:
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1.Ha3BaHue XMMHUUYECKOTO 3JIEMEHTA.

2. XUMUYECKUN 3HaK, OTHOCUTEIbHAS aTOMHas Macca (Ar) XUMHUUYECKOTO JIEMEHTA.
3.IlopsIKOBBIII HOMEP XUMHUYECKOIO AJIEMEHTA.

4.Homep neproza (6oubIioi 4-7 wiu mansii 1-3).

5.Homep rpymmsl, moarpymmna (raaBHas «Ay wiu nodouHas «by).

6.CocTaB aToMa: 4HUCIIO0 IEKTPOHOB, YUCIIO MPOTOHOB, YUCIIO HEUTPOHOB.

7. Bux anemenra (S, p, d, ).

8.Cxema crTpoeHusi aroma (pacmpeleleHHe OJIJIEKTPOHOB IO 3HEPrOypPOBHSIM), 3aBEPILIEHHOCTH
BHEILIHETO YPOBHSI.

9.OnexTpoHHas U 3JIEKTPOHHO-Tpaduueckast popMysbl CTPOSHHS aToMa.
10.Merasu1 nuian HemMeTaul

11.Boicimii okcup (TOJIBKO IS S, P).

12.JIeTy4ee BoopogHOE COeAMHEHHE (TOIBKO 11 S, ).

| Ha3panue XMMHYECKOro 3JIEMEHTA!

| cepa, AJIIOMUHMMN;

| docdop, kamuii;

| IIUHK, Oapuii;

| KabIIUM, MeJTb;

|
I
| HATPHI, JKEJIe30; |
|
|
|

| Maruwmii, kucopos

Tema 1.3. CTpoeHue BemecrTna.
Omnpenenenre TUIIOB XUMUYECKON CBSI3H Y BEILIECTB.

| dopmyiia BENIeCcTBa: |
| Fe203,N2,NaBr,S02,NH4Cl,Bal2,AsH3,K20,F2 |
| PCI3,HF,Mn203,CI2,P12,C0O2,H2S,PbCl4,Fe2S3,Br2 |
| KOH,Br2,zn0,AIBr3,H20,CuCl,HBr,C02,Cr203,12 |
|
|

| Br2,NaOH,Cu20,AI2S3,NH3,Si02,MgBr2,CrO, 12
| MgCI2, H2, CO2, Nal2, HF, Al, ZnO, Fe, Br2

Ca3N2, 02, SO3, HBr, AI2S3, CuSn(cmias),
Mn203,CI2, PI2

PaCHpeI[CJ'II/ITb BC€IICCTBA B Ta6n1/1uy o TuIy XUMHYECKOM CBSI3U.

Hounnag || Kosaiaentnas || Kopanentnas || Merajiinueckas
CBA3b HOJIﬂpHaH HeHOJIﬂpHaﬂ

Pemmmte 3agayn.

1.Kakoit 00beM (H.y.) YIJIEKHCIIOTO ra3a MOXKHO IOJIYYUTh NMPH TepMUyYecKoM pazioxenun 200 r
u3BectHsika CaCO3, coaepxkariero 20% npumeceii?

2.50 r azora, coaepxamero 5% mpumeced, pearupyer ¢ BoAopoAoM. PaccuumtaiiTe wmaccy
nosrydyeHHoro ammuaka NH3.

3.Kakas macca CaO oOpasyercs npu oOxure 400 kr umzBectHsixka CaCO3, coaepxkamero 6%
npumecein?

4.Kaxkoit 00béMm (1) okcuaa yraepoaa (IV) (a.y.) momyuutcs npu ooxure 500 r u3BectHsika CaCO3,
cozaepxarniero 8% mpumecei.

5.0mpenenute KOJINYECTBO BellecTBa (MoJib) okcuaa yriepona (IV), koropble MOXKHO IOJIY4UTh NPU
paznoxenuu 350 r uzBectnsika CaCO3, cogepxarero 5% npumeceii (H.y.).

6.0mpenennTe KOJINYECTBO BellecTBa (MoJib) okcuaa yriepoaa (IV), koropble MOKHO NOTyUUTh MIPU
paznoxenuu 350 r uzBectnsika CaCO3, cogepxarero 5% mnpumeceit (H.y.).

Tema 1.4. Boaa. PacTBopbl. DJIeKTPOJUTHYECKAS TUCCOIHAIIHAS.
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Pemre 3amaun.

1.meetcst pacTBOp xjopuna HaTpusi Maccoid 250 r, B KoTopoM conaepkutcs S0 r xjopuaa HaTpus.
BoruncnuTe MaccoByro 10110 COJIM B 3TOM PacTBOPE.

2.Mmeetcs 30%-HbIi1 pacTBOp a30THOM KHUCIIOTHL. Beruncinte Maccy KUCIOTHI, coaepxamencsa B 200
I TaKOT'O pacTBOpa.

3.CKOJIbKO TpaMMOB THJpPOKCHIA HaTpus coiepxurca B 150 r pacTBopa ¢ MaccoBoil noneu
TUAPOKCUAA HATpUsl B HEM 6%?

4.Caxap maccoit 90 r pacrBopwin B 500 r Boabl. Belunciure MaccoByr J0JII0 caxapa B
MOJIyYUBILIEMCS pacTBOPE.

5.KakoBa Macca cepHoil kucnotsl, conepxatueiics B 200 r 7%-Horo ee pactBopa.

6.Kakas macca s npurotoBieHust 5%-HOro pacTBopa xyiopuaa Hatpus Maccoit 120 T morpebyercs
COJIN.

7.Hanumure ypaBHEHUS AUCCOLUALIMM CIEAYIOIINX JIEKTPOIUTOB!

1) H3PO4; NH40H; 2) CaCl2; Al2(S04)3;

3) Zn(OH)2; MgCl2; 4) Cr(OH)3; CuSO4;

5) Fe(OH)3; MgS04; 6) H2S04; Fe(OH)2

8. Jlonummte ypaBHEHUS PEAKIIHii, COCTaBbTE K HUM MOHHBIC YPABHCHUS:

1) CaCO3+HCl— KOH+H2S04— ;

2)AlI(OH)3+KOH— CaCl2+Na3P0O4— ;

3)Na2SiO3+HCl— H2SiO3+NaOH— ;

4) CuSO4+NaOH— Cu(OH)2+H2S04— ;

5) FePO4+HCl— HCI+Ba(OH)2— ;

6) Al2(SO4)3+NaOH— AI(OH)3+HCl—

Tema 1.5. Knaccudukauus HeOpraHu4ecKux coelMHEHHI U UX CBOMCTBA.

Pemmre 3amaun.

Bapuant Nel

1. Kakue coequnenus Ha3piBatoTcst okcuaamu? Kakue u3 npusenennsix okcuaos Fe203, CrO3, NO2,
P205, MnO, MnO2 sBnsawoTcss KUCIOTHBIMU? HamuimuTe ypaBHEHHsI peakiuii B3auMOACHCTBUS
KHACJIOTHBIX OKCHJIOB CO IIEJTI0OYaMH.

2. Hamummre ypaBHEHHUs pEaKIMH, C TMOMOIIbI0 KOTOPBIX MOKHO OCYHIECTBUTH CIEIyIOIUE
NIPEBPAIICHHS

Fe—Fe203+HCl —?—Fe(OH)3—Fe2(SO4)3.

3. Hanummre ypaBHEHUS peakluil B3aUMOJEHCTBHUS THAPOKCHAA KalblMs C CEPHON KHCIOTOM,
NPUBOASALINX K 00pa30BaHUIO cpe/iHel, KUCIOoM U OCHOBHOM coseil. HazoBuTe mosyyeHHble cou.
4.Kakoit 00beM rasza (H.y.) BBIIETUTCS, €CIIM K pacTBOpy kapOoHarta Hatpus, npwinth 400 r a30THOM
KHCJIOTBI C MacCOBOM AoJiel KucioThl 20%?

Bapuant Ne2

1. Kakue BemiecTBa Ha3bIBarOTCd OCHOBaHMAMHU? Hamummre ¢opMynbl THAPOKCHIOB, KOTOpPbIE
cootBeTcTBYOT okcuaam: MgO, Fe203, CrO, Mn203, SnO. Hanumwre ypaBHEHHMs peakIHi
B3aUMO/ICHCTBUS UX C KUCIOTaMHU.

2. Hamummure ypaBHEHHUsI PEAKLIHM, C MOMOIIbI) KOTOPBIX MOXHO OCYIIECTBUTH CIEAYIOLINE
IPEBpAICHUS:

Al—AI203 +H2S04—?—AIl(OH)3 +NaOH—?—AICI3.

3. C xakuMU U3 NEePEYHCICHHBIX BEIIECTB MOKET B3aUMOJICHCTBOBATh THIPOKCHU/T KaIbIIHS:

a) okcun maraus, 0) okcun yriepoaa (IV), B) cymedar memu(Il), r) docdopnas kucmota, n)
THIPOCYIb(AT KaJablHs, €) THAPOKapOOHAT MarHHs.

Hanummute ypaBHEHHS] COOTBETCTBYIOIIUX PEAKIIUH.

4.0mpenenuTe Maccy ocajka, Kotopas oOpasyeTcs npu ciuBaHuu 15 T 5%-HOro pactBopa xiopuaa
Oapusi ¢ pacTBOpPOM cynbdara 6apusl.

Bapuant Ne3

1. Kakue BemecTBa Ha3biBalOTCA cojisaMu? Kakue HOBBIE COJIM  MOXKHO TMOJYYUTh TpHU
B3aMMO/ICHICTBUY HIDKE MpuBeneHHBIX coneil: CuSO04; AgNO3; K3P0O4; BaCl2?
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2. Hanumwure ypaBHEHUsI peakUuid, C TOMOLIbIO KOTOPBIX MOKHO OCYIIECTBUTH CJIEAYIOIINE
MpeBpaLCHHUS:

Cu—CuCl2 +NaOH —?—Cu(HS04)2—?—CuO

3. Ykaxwure, ¢ KAKUMH U3 MIEPEUUCIICHHBIX BEIIECTB MOXKET B3aUMOJICHCTBOBATh CEpHAasl KUCIOTA: a)
okcun yriepoaa (IV); 6) kanpimii; B) HuTpaT O0apus; r) okcua xenesa(lll); x) ruapokens amoMuHMS;
) cyab(har ruAPOKCOKAIIBIIHS.

Hanumure ypaBHEHUSI COOTBETCTBYIOLIMX PEAKIIU.

4. Kakas Macca HATpara IuHKa 00paszyercs NmpH B3auMojeicTBun okcuaa muHka co 100 r 10%-Horo
pacTBOpa a30THOM KUCIIOTHI?

Bapuant Ned

1.Kakue BemecTBa Ha3bIBAIOTCS Kuciaotamu? Hamumure GopmMysbl CIeTYIONMX KACIOT:

a) ¢pocdopHOi, 0) XJIOPHOM, B) XJIOPOBOIOPOTHOM, T') XPOMOBOM, 1) CEpHOH, €) OOPHOIA.

2. Hanumwure ypaBHEHUsI peakUuid, C TOMOIIbIO KOTOPBIX MOHO OCYIIECTBUTH CJCAYIOIINE
MpeBpaLICHHUS:

Mg —-MgS04 + KOH —? —-(MgOH)2504 —-MgS0O4— —MgCO3

3. Hamummte ypaBHEHUS peakUuil B3aUMOJICHCTBUS THAPOKCUAA KalbIMsl C CEPHOWM KHCIOTOM,
NPUBOAAIINX K 00pa30BaHHIO CpeHel, KUCION 1 OCHOBHOM conr. Ha30BUTE MOITydeHHBIE COIIH.
4.Cnunu 40 T 10%-HOTO0 pacTBOpa CEpHOM KUCIOTHI C paCTBOPOM HUTpaTa Oapus. Paccuuraiite maccy
00pa30BaBLIErOCs 0CaAKa.

Bapuant Ne5

1. Kakue conu Ha3bIBarOTCs OCHOBHBIMHU? Hamuimure ypaBHEHUs peakIUi MOTYy4E€HUS BO3MOMKHBIX
OCHOBHBIX colieit u3 rugpokcua xenesa (1) u nmpeBparienus ux B CpeaHIOI0 COIb.

2. Hanwmwure ypaBHEHUsI peakuuid, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTH CJEAYIOIINUE
MpeBpaLICHHUS:

CaCO3— CaO— Ca (H2P0O4)2—CaHPO4—Ca3(P0O4)2 +H2504 —?

3. HanummTe ypaBHEHHUs peaklMi, JOKa3bIBAIOIIMX KHUCIOTHBIA XapakTtep okcuaoB: Se02, SO3,
Mn207, P205, CrO3.

4K pactBopy cynbdara xenesza (II) mpuwmmu 200 r 3%-HOTO pacTBOpa THAPOKCHUIIA HATPHS.
Brrancnute Maccy 06pa3oBaBIIerocs ocaaka.

Tema 1.6. Xumudeckne peakium.
1.PaccraBbTe KOOQGUIUEHTHI B ypaBHEHUSAX PEAKIUN U ONPEIEIUTE TUIIBI PEAKIIHil:
CaCl2 + Na2CO3 — CaCO3 + NaCl,
Ca+ HCl —CaCl2 + H21;

Fe + H20 — H21 + Fe203;

Fe + H20 — Fe304 + H2;

CaCO3— CaO + CO27;

Mg + HCl1—H21 + MgCl2;

BaCl2 + Na2CO3 — CaCO3 + NaCl;
NaBr + CI2 — NaCl + Br2;
PCI3+CI2 — PCI5;

NO + 02 —NO2;

CuCl2 + NaOH — Cu(OH)2 + NaCl ;
Fe203 + H2 — Fe + H20 ;

CaCl2 + NaOH — Ca(OH)2 + NacCl;
H2 + 02 — H20;

Zn + CuCl2 — Cu + ZnCl12 ;

NH3 —N2 + H2;

Cu+S—CuS;

AgF + NaCl — AgCl + NaF ;

2. CocraBbTe YpaBHEHUS XMMUYECKMX PEAaKLMH II0 ONMCAHUIO, paccTaBbTe KO3(PPULIMEHTSHI,
OIIPEIETIUTE TUIIbI PEAKLIUIA:
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l.runpoxcun xenesa (II) pasnaraercs npu HarpeBanuu Ha okcua xenesa (I1) u Bony;

2.cepHHCTas KUCIOTa B3aUMOJIEHCTBYET C THAPOKCUIOM HATpHsl ¢ 00pa3oBaHuEM Cyab(puTa HATpUS U
BOJIBI;

3.Kanplui B3aUMOJICHCTBYET C COJITHOM KHCIIOT C 00pa30BaHMEM XJIOPUAA KalbLMs U ra3a BOAOPOAa
(H21);

4 JTUTHIA pearupyeT C BOJOK U IIPH 3TOM 00pa3yroTcs TUAPOKCHI IUTUA U Ta3-Bojgopona (H21);
S.xmopun sxene3a(ll) B3aumozelcTByeT C allOMUHHEM C OOpa30BaHMEM XJIOpHUIA ATIOMHHHUSA H
xKelesa;

6.cynbpdar HaTpHUs pearupyeT ¢ HUTPATOM Oapusi U MPHU ITOM IOJIy4aeTCss HUTPAT HATPUA U Cynbdar
Oapwsi;

7.oxcun azora (V) pearupyer ¢ BOAOU U MOTYYaeTCsl a30THASL KUCIIOTA;

8.xmopua prytu (II) pazmaraercs Ha cBETY B mpu 3TOM 00pa3yroTcs cepedpo u xiop (Cl12);

9.oxcun pocdopa (V) pearupyet ¢ Bojoii 1 osydaetcst pochopHas KHCIOTa;

10. cepoBoOpOIHAs KUCTIOTA + THIPOKCH]T Oapust — cynbdua 6apus + Boja ;

1 1.cunuKaT Kaablust - OKCU Kaiablus + okcu kpemuus (IV);

12.docdar kanus + cepHas kucnora — ¢pochopHast KucioTa + cynbdar Kanus;

13. cunukar Kanus + a30THask KUCIIOTa — KPEMHHEBAst KUCIIOTa + HUTPAT KaJlus;

14.consiHas KUCIoTa + TUAPOKCU] IIMHKA — BOJA + XJIOPH]I IIUHKA;

15.cynbdur xene3a (II) — okcun xenesza (I1) + oxcun cepsi (IV);

16. HuTpHUT cepedpa + Opomu Oapus — Opomu cepedpa + HUTPHUT Oapusi.

3. Meronom »anekTpoHHOro Oanmanca mnoadeputre KOI(PPUIMEHTHI, YKaKUTE OKUCIUTENh |
BOCCTAHOBUTEJb ISl CIEAYIOUINX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIU:

| YpaBHeHMe XUMHYECKOH peakIuu: |

Cu+HNO3—Cu (NO3)2+NO+H20;
HBr+H2S04—Br2+S0O2+H20;
KCIO—KCIO3+KC(lI;

Na2S0O3—Na2S+Na2S04;
KCI+KMnO4+H2S04—CI12+KCl+MnSO4+H20;
Zn+HNO3—Zn (NO3)2+N20+H20;

Ag+HNO3—AgNO3+NO+H20;
KMnO4+H2S+
H2S04—K2S04+S+MnSO4+H20;
HIO3+HI—12+H20;

HC104+H2SO3—HCI+H2S04;
NH3+02—NO+H20;

Cu+HNO3—Cu (NO3)2+NO+H2O0;
KMnO4-+HCI—-KCI+CI2+MnCI2+H20;
H2S+HIO3—S+12+H20;

Fe+tHNO3—Fe (NO3)3+N2+H2O;
SiO2+HF—SiF4+02;
Nal+NalO3+H2S04—12+Na2S0O4+H20;
Mg+HNO3—Mg (NO3)2+NH4NO3+H20;

4. PemmTe 3a1a49M.

1.Ilpn coenunenun 4,2 r xene3a ¢ cepod BBIAENMIACH TEIUIOTa, cOOTBeTcTBYromias 7,15 kJx.
CocTaBbTe TEPMOXMMUYECKOE YPABHEHHE 3TON PEAKIUU.

2.TepMOXMMHUYECKOE YPAaBHEHUE PEAKLIUN PA3JI0KEHHSI U3BECTHSIKA!

CaCO3— CaO+CO2 — 157 k/Ixx. Kakoe KOJIMYECTBO TEIUIOTHI 3aTpauyuBaeTcs Ha pasnoxkenue 20 r
M3BECTHSKA?

3.1Ipu cxuranum 6,5 T IUHKA BBLACIWIACH Teruiora, cooTBercTByromas 34,8 k/[x. CocraBbpTe
TEPMOXMMHUYECKOE YPaBHEHUE 3TOU pEaKIUH.
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4. Tepmoxumudeckoe ypaBHeHHe peakiuu roperus pocdopa:4P+502—2P205 +3010 x/[x. Ckonbko
TeTIOTHI BBIACIUTCS 1pu cropanuu 31 T ¢ocdopa?

S5.IIpu coenunenun 18 r amomuuus ¢ kuciopogom Beiaensiercs 547 kJlx rternorsl. CocTaBbTe
TEPMOXMMHYECKOE YpaBHEHHE 3TOU PeaKIuu.

6. Tepmoxumuueckoe ypaBHeHHe peakiuu okcuaa meau (I1) ¢ consHol KuciaoToi:

CuO + 2HCI— CuCI2+H20 +63,6 x/[x. Kakoe Koau4ecTBO TEIIOTHI BBIICIUTCS MPH PACTBOPECHUH
200 r okcHua MeIU C COJITHOM KUCIIOTOM?

7.1Ipu cxuranuu 6,08 T MarHus BbLIEIWIIACH TeruioTa, cooTBeTcTBYromas 152,5 kJ/lx. CocraBbTe
TEPMOXUMHUYECKOE YpaBHEHHE 00pa30BaHMs OKCUA MarHusl.

8. TepMoxumMuyeckoe ypaBHEHHE PEAKI[UN TOPEHUS ITUIICHA!

C2H4 + 302— 2C0O2+2H20 +1400 x/lx. Kakoe KoJIM4YeCTBO TEIJIOTHI BBIJICIUTCS, €CIU B PEAKIUIO
Berynuiio 336 i1 (H.y) kucinopoa?

9.TepMOoXUMHYECKOE YpaBHEHUE PEAKIIMU TOPEHUS STUJICHA!

C2H4 + 302— 2C0O2+2H20 +1400 /1. Kakoe Koau4ecTBO TEMIOThI BBIAEIUTCS, €CJIM B PEAKIIUIO
BCTynuiIo 1 Moib Kuciopoaa?

10.Ilpu coenunenun 4,2 T xenesa ¢ cepoil BbLAEIWIACH TEIUIOTa, COOTBETCTBYrowas 7,15 kJhx.
CocraBbTe TEPMOXUMHUYECKOE YPABHEHHUE ITOM PEaAKIUU.

11.TepmoxuMuyeckoe ypaBHEHUE PEAKIIMH PA3TI0KEHUS U3BECTHSKA:

CaCO3— CaO+CO2 — 157 x/lx. Kakoe konuuecTBO TEMJIOTHI 3aTpauynBaeTcs Ha pasnoxenue 20 r
W3BECTHSKA?

12.Ilpu cxuranum 6,5 T IUHKA BBIIEIWIACH TemioTa, coorBercTByromas 34,8 k/[x. CocraBbre
TEPMOXMMHYECKOE YPaBHEHHE STOU PEaKIuu.

Tema 1.7. MeTaiibl 1 HeMeTAJLJIbI.

1. Hanumure ypaBHEHUs peakiyii, ¢ HOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTH IIPEBPALLCHUS:
C02—-MgCO3—Mg (HCO3)2—MgCO3

Al—AI203—AICI3—Al(OH)3—AI203

P—P205—H3P04—Na3P04—Ca3(P0O4)2

Zn—7ZnCI2—7Zn(OH)2—Zn0O—Zn(NO3)2

Cu -CuO—CuCl2—Cu(OH)2—CuO—Cu
N205—HNO3—Fe(NO3)2—Fe(OH)2—FeS—FeSO4

2. JlaiiTe XxapakTepuCTHKy MeTaJlJIaM U HEMeTaJlJlaM 10 TIaHy:

a) MOJIoKeHHe XUMudeckoro 3nementa B [1CXD;

0) 0COOEHHOCTU CTPOCHHS aTOMa;

B) (pu3nuecKue cBOMCTBa XMMUYECKOI0 3JIEMEHTA U UX MTPUUYHHBI;

I) XMMUYECKHE CBOWCTBAa JJIEMEHTAa M HUX INPUYMHBI (3amUcaTh YpPaBHEHMSI peaklUi K KaxXJIOMY
CBOWCTRBY);

) TIOJTyYEHHE

€) IPUMEHEHHUE.

| Hassanue meranmna: | Haspauue nemeranma: |
| KaJIbLIUI, MarHui; || cepa, KUCJIopo, |
| HaTpuii, 6bapmii; || YIJIEPOA, BOAOPOL; |
| sxeneso, kanmuit; || asor, xsop; |
| amomunwit, uHK; || drop, bocdop; |
| nurnit, Hukens; || 6pom, itox; |
| Menp, xeneso; || xucnopos, xmop |

Tema 2.1. OCHOBHbIe NMOHATHS OPraHUYECKON XHMHMH M TeOPHUS CTPOEHHSI OPraHMYeCKHX
COeIMHEeHHUI1.

1.CocTaBuTh MOJIHYIO U KPAaTKYIO CTpYKTYypHBIE hopmynbr C3HS.

2.CocraButh opmyinsl uzomepoB C5SH12, CoH14, C8HIS,C7H16.

3.CoctaBuTh GOPMYIBI JBYX TOMOJIOTOB Il BELIECTBA, HUMEIOIIETO CTPOCHHE:
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CH,~CH-CH,-CH,—CH, (CH,).
|
CH,
4.Cpenu cnenyromux COEIMHEHUI HANIUTE H30MEDBDI:
Ct
a) CH,~CH,~CH,~CHy; 6) CH;~CH-CH; ») CH,-C—CHy;
CH, CH,
1) CH;~CH,~CH—CH,,
CH,
5 JIns BemectBa, umeromero crpoenue: CH3 — CH (CH3) — CHS3, coctaBbTe (GOpMYysbl OIHOTO
u30Mepa U AByX romoiioroB. JlaliTe onpeaeneHne u3omMepa u roMoJora.
6.Jlns BemectBa, mumeromero crpoenue: CH3 — CH(CH3)- CH2 - CH(CH3) — CHS3, cocraBbTe
(OpMyIIBI OTHOTO H30MEpPa U IBYX TOMOJIOTOB.

Tema 2.2. Yrj1eBOAOPOAbI M UX NPUPOAHBbIE HCTOYHUKH.
3anmanue 1.CocTaBiieHuEe CTPYKTYPHBIX ()OPMYII TOMOJIOTOB M H30MEPOB OPTaHUICCKUX BEIECTR.
1.1.Kak Ha3bIBatOTCS IO CUCTEMATHUECKOW HOMEHKJIATYPE CICAYIOIINE ATKCHBI:

1) CH3—CH,—C=CH—CH;
CH,—CHjs
2) CH;—CH—CH—CH,—C=CH;
CHs (IJHQ—CH3 CHs
CHg
3) CH2=CH—CI)—CH2—CH3
CH,—CH;
CH, CH,
4) CH3—(|3—CH=CH—(|3—CH3’?
CH,—CHjs (l3H2—0H3

1.2.1300pa3ute CTpYKTypHBIE (HDOPMYIBI BCEX YIIEBOAOPOIOB, MOJEKYIspHas (hopmyrna KOTOPBIX
C5H10. HazoBute >TH coeTMHEHUS.

1.3.CoctaBbTe rpaduueckue GopMyIibl aTKEHOB A n = 4.

1.4.Hanumute cTpyKkTypHBIE GOPMYIIBI CAEAYIOUIUX aJKEHOB:

a) 3-aTunrekcen-1; 6) 3-3Tun-2-MeTUIOKTeH-4; B) 3-ponuirenteH-1;

T) 2-MeTHII-3-IPONMITenTeH- 1; 1) 5,6-TMMeTHIT-4-ponuiITrenTeH-2;

1.5.Kakue BuABI M30MEPUH XapaKTepHBI A7 ankeHoB? Hamuimre GopMyibl BOZBMOXKHBIX U30MEPOB
neHTeHa -1.

1.6.Hanumute cTpyKTypHBIE (POPMYIIBI CIEAYIONINX AJIKATUCHOB!

a) 2,3-rekcaaucH; 0) 1,3,5-rekcarpuen; B) 2,4-nuMetmineHTaauct-1,4; r) 2,3-numetunoyraaued-1,3
1) S-metuirekcanues-1,3; ) 4-metunokraaueH-1,4.

3amanue 2. YciaoBue 3a1a4 HEOOXOAMMO CIIUCHIBaTh. Perenne 3a1a4 Ha HaX0XACHUE MOJICKYISIPHOM
bopmyIbL.
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2.1.BeiBenure MOJIEKYISpHYIO (opMyrny BemiecTBa, cojaepxkamero 85,7 % yrmepoma u 14,3%
BoJiopoia. [lmoTHOCTE mapoB mo Bogopoay paBHa 21.

2.2.0mnpenenure MOJNEKYISPHYIO (GOpMyNTy Ta3000pa3HOro BEIIECTBA, €CIH €ro IUIOTHOCTh I10
BO3JIyXY paBHa 2, a MaccoBas J1oyis yriepoaa 82,76% u Bogopona 17,24%.

2.3.Haiitu MonekyIsipHy0 (GopMyay ra3000pa3HOro BemiecTBa, coiepixkamiero 93,75% yrnepona u
6,25% BoaoOpoaa, €CJIM INIOTHOCTh ATOTO BEILIECTBA 11O BO3AYXY paBHa 4,41.

2.4 Haiinure MOJICKYISpHYIO (QOpMyTy YIJIEBOJOPOAA, MaccoBas IOJs Yriepoia B KOTOPOM
coctabiisieT 80%, OTHOCUTENbHAS IVIOTHOCTh BEUIECTBA MO BOJAOPOAY paBHa 15.

2.5.Haiinure MoOJIeKyIsIpHYIO (hopMyiy aimkeHa, MaccoBasl JOJS BOJAOPOJAa B KOTOPOM COCTaBIISIET
14,3%, oTHOCUTENBHAS IUIOTHOCTH 3TOrO BEIIECTBA IO BOJOPOY paBHa 21.

2.6.Haiinure Mosekyisipaytro (opmyny yrieBomopojaa, conepxkamiero 82,8% yrmepona u 17,2%
Boiopoa. OTHOCHUTENbHAS MNIOTHOCTH BEIIECTBA MO BO3/IyXY paBHa 2.

3aganue 3. CocTaBUTh TaOMUIly B3aUMOCBS3HM IPENENbHBIX, HEMPENCIbHBIX W apOMATUYECKUX
YIJIEBOIOPOIOB.

Tema 2.3 Kucjiopoagocoaepskaniue oprannyeckue coeJuHeHus .

3anmanuel. CocTaBieHUE CTPYKTYPHBIX ()OPMYII TOMOJIOTOB U H30MEPOB OPTaHUICCKUX BEIIECTR.
Cpenu mpuBeneHHBIX (GOpMYT HaIUTE U30MEpHI MeHTaHoa-1 u onpenenuTe Bua usomepun. Jlaiire
HA3BaHMS BCEM COCIMHCHUSIM:

B} CHy - CHa—CH-CHy - CIh
-I"l-n_ 3 CFy — CHECH) - CHICHa) — OH
o) CHy - CHz — CHOH - ©H,
1.2 Hanumire MonekynspHble (GOpMynabl M Ha3BaHUS YeThIpeX NEPBUYHBIX CIHUPTOB C YHUCIOM
aTOMOB yTJiepoJia B MoJiekyne 4 u 6onee.
1.3. Pacripenienure crneqyroniye BeIIECTBAa Ha TPU TPYNNbl — CHOUPTHI, ajbJerHjbl, KapOOHOBbIE

KHUCJIOTHI:
~9

CHOH, CH~-CZ
“SOH

4

o)
=
C“H“_C<H

0 o)
= =
CH=CT ., CHIOH, CH=CZT

: H

SOH
0 40
ll—C< v BRERT C.H,OH.
H OH

1.4. CoctaBuTh M Ha3BaTh Mo jaBa uzomepa coeaunenus C5 H10 O2, mpuHannexaiiye pa3aTudHbIM
BHJIaM W30MEPHUH.

1.5. CoctaBuTh ¥ Ha3BaTh Mo JBa u3omepa coeaumnenus C5 HI10 O, mpuHaanexaiue pa3indHbIM
BHJIaM W30MEPUH.

1.6.Hanumute cTpykTypHBIE (OPMYIIBI CIEAYIONUX BEIIECTB:

a) 2,4-muMeTHI-3-3THIITeKCaHAaIb;

0) 2,2,4-TpuMeTnI-3-U30MPONIITIEHTAaHAIIb;

B) 2,3,4-TpuMeTII-3-3THIINICHTaH 1 0M-1,2;

r) 2,3,4-TpuMeTun-3-u30NponmirekcanTpuon-1,2,4;

n) 3,4,5,5-rerpameTrii-3,4- TUATHIITEITAHOBAS KACIIOTA;

e) 2,4-TMMETHIITEKCEeH-3-0Bask KUCIIOTa.

3amanne 2.Pemenne 3a1a4 Ha HaXO0XKACHUE MOJICKYISIpHOW (OpMyIbl. Y ClIOBHE 3a7a4 HEOOXOIUMO
CITUCHIBATD.

2.1. B yrmeBomopoae MaccoBas 10 yriiepoaa paBHa 84%. OTHOCUTENbHAs IUIOTHOCTH IApoOB
YIIEBOIOPOAA MO BO3AYXY paBHa 3,45. Onpenenure GopMyIty yrieBogopo/a.
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2.2. MaccoBas nons yriepoja B yrieBogopojie cocrasiuseT 83,33%. IlnoTHocTs napoB yrieBoaopoia
1o BoIopoty paBHa 36. Onpenenute GopMyy.

2.3. MaccoBas noJig yriaepojia B yriieBoJopoje coctasisieT 85,7%. [ImoTHocTh mapoB yrieBogopoaa
o Bo3ayxy paBHa 1,931. Onpenenute hopmyay.

2.4. VYrneogopona comepxutr 16,28% Bomopoaa. [IMOTHOCTH 3TOro BelleCTBa MPU HOPMAJIbHBIX
ycinoBusax 3,839 r/n. Haligute MonekynsipHyro GOpMyJTy 3TOTO YIIeBOAOPOA.

2.5. YrneBonopona coaepxkut 82,76% yriepoaa. Macca 1 1 3Toro yriaeBogopoja (H.y.) COCTaBIISIET
2,589 r. Haitnure MonekymsapHyo GopMyITy 3TOTO yriIeBOJAOPO/Ia.

KonTpoasnas pabora
Tema. OcHoBHbIe NMOHATHA M 3aKOHbI XuMuHu. Ilepmoamyeckmii 3axkoH u Ilepuommueckas
cucreMa xummnuecknx 3jemMeHToB JI.U. MeHeeeBa u cTpoeHne aroma.
Bapuant Nel
1./laliTe ompeneneHue NOHATUN: XUMUYECKUWA BJIEMEHT, aToM, MoJjeKkyna. Yem oTauyarorcs
¢uznueckue sBiaeHUs oT Xxumudeckux? [IpuBeaure npumepsl.
2.ChopmynupyiiTe 3akOH OOBEeMHBIX OTHomeHHH. [loATBepAWTE 3aKOH Ha MpPUMEpE pEeaKIUuu
B3alMOJIEMCTBYSI BOJOPO/Ia C a30TOM.
3. IlpuBemute QopmynupoBky mnepuoguueckoro 3akona J[.M.MenneneeBa. UYrto cumran
.M. MenzeneeB TiIaBHOM XapaKTEpUCTUKON anemeHTa.? Kak M3MEHSIOTCS CBOWCTBA 3JEMEHTOB B
Nepuoiax u rpymnmnax?
4.JlaliTe XapakTepUCTUKY aTOMOB 110 1uiany: Ne 4
5. OnpenenuTh OTHOCUTENIBHYIO MOJEKyIspHyro Maccy BemectB: Cu20, KNO3, Na2SiO3,
H3PO4. Jlats Ha3BaHME KaXXI0MY BEIIECTBY.
6.Hanucatp asnexktpoHHble popMysbl A aromoB aneMeHToB: 14, 37, 41.K kakuMm 3JIEKTPOHHBIM
cemeiicTBaM OHU OTHOCSTCS?
Bapuant Ne2
1.lailiTe ompesaeneHUe MOHATUNA: MOJIb, OTHOCHUTEIbHAs MOJEKYJSpHas Macca, MOJISPHBIA 0OBeM.
Uemy paBeH MOJISIpHBIN 00beM J1F000T0 ra3a Npu HOPMAJIbHBIX YCIOBUIX?
2. laiite ¢dopMynupoBKy 3akoHa ABoraapo. Ormpenenure, OJUHAKOBOE JIM YHUCIO MOJEKYJ
COJIEPIKUTCS B
a) 10 m a3ora u 10 nutpax metana? 6) 10 kr azota u 10 xr metana?
3.IlpuBeaute (QOpMYIMPOBKY 3aKOHA COXpaHEHHUS Macchl BemiecTB. [IpowmtocTpupyiite ero Ha
npuMepe peakuuu B3aumozercTeus okcunga Meau (1) ¢ a3oTHOM KMCTOTOM.
4.JlaliTe XapakTepUCTUKY aTOMOB 110 1u1any: Ne 6
5.0mpesenuTh OTHOCHTENBHYIO MOJIEKYJsIpHYr0 Maccy BemiectB: Al12(S04)3, H2S04, K28,
Mg(OH)2. [latb Ha3BaHUE KaKJJOMY BEIIECTBY.
6.Hanucate snmexkTpoHHble (GopMynbl sl aTOMOB dmeMeHTOB: 17,38,41. K kakuM 3IIEKTPOHHBIM
CEMENCTBaM OHH OTHOCSTCS?
Bapuant Ne3
1.[Jaiite ompeneneHre TMOHATUN: XUMUYECKUE pPEAKIUH, XHUMUYecKue (HOPMyIbl, XUMHUUYECKHE
ypaBHeHHs. UTO Ha3bIBaeTCs MHIEKCAMU B XUMHUYECKUX (hopMyrax?
2. Ilepeuncnute OCHOBHBIE MOJIOKEHUS aTOMHO-MOJIEKYJIIPHON TEOPUH.
3.Ilo kakoMy mpHU3HAKy »3JEMEHTHl NOJPA3JCNAIOTCS Ha dJeKTpoHHble cemeilicTBa? Kakue
AIIEKTPOHHBIE CeMeicTBa BaM M3BECTHBI. K KakuM 3JIEKTPOHHBIM CEMEMCTBaM OTHOCSTCS 3J€MEHTHI
KaJIbLIWM, HEOH, CKaHIU/, EepHil?
4 JlaiiTe XapaKTepUCTUKY aTOMOB 110 Iiany: Ne 14
5.0npenenuTh OTHOCHUTENBHYIO MOJeKysipHyto Maccy BemectB: SO3, CaCO3, H2SO3, NH40H
JlaTp Ha3BaHUE KaKOMY BEILIECTBY.
6.Hanucath snexTpoHHBIE (OPMYINBI JIsi aTOMOB 3jeMeHTOB: 7,39,56. K kakuM 3II€KTPOHHBIM
CeMeMCcTBaM OHU OTHOCATCA?
Bapuant Ned
1./lafiTe ompeneneHue TMOHATHIA: aTOM, 3JEKTPOHHOE OO0JaKO, TJIABHOE KBAHTOBOE Yucio. Uto
XapaKTEepU3yeT INIaBHOE KBAHTOBOE unciio? Kakue 3HaueHNs IPUHUMAET INIaBHOE KBAHTOBOE YHMCIIO?
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2.IloueMy B IJIaBHBIX MOATPYIIIAX CBEPXY BHU3 METAJIMYHOCTH JJIEMEHTOB YBEIWYMBAETCA, a
HEMETAJUNIMYHOCTh yMeHbIaeTcs? UTo XapakTepu3yeT 3lIeKTpooTpularenbHOCTh? Kak m3Mmensercs
AJIEKTPOOTPULIATEIBHOCTD B IJIABHBIX NOArpyNmax?

3. KakoB ¢u3uueckuil cMbICI MOPSJIKOBOIO HOMEpa XMMHUYECKOro sjaemMeHTa? CKOJBKO MPOTOHOB,
HEUTPOHOB U JIEKTPOHOB COJIEPKUT aTOM XKeJe3a?

4.JlaliTe XapaKTEepUCTUKY aTOMOB 110 iany: No 12

5.0npeaenuTh OTHOCUTEIBHYIO MOJICKYIISIpHYIO Maccy BemiectB: PO3, Zn(OH)2, H2Si03, AICI3
JlaTb Ha3BaHME KAXKA0MY BEILECTBY.

6.Hanucatp amekTpoHHble (DopMynsl [uisi aToMoB 3neMeHToB: 4,16,33.. K kakuMm 3JIeKTpOHHBIM
CeMelCTBaM OHHU OTHOCSTCS?

Tema. CTpoeHne BemecTna.

BapuanT Nel

1. Kakas cBsi3p Ha3bpIBaeTCsl KOBaJeHTHOM HemnousisipHOoW? llpuBenuTe cxembl 0Opa3oBaHus CBs3Ed B
MoJekyiaax OpomoBogopoaa u Opoma. Kak HaspiBaeTcss MeXxaHHM3M OOpa3OBaHMs CBSA3M IS ITUX
ciny4yaeB?

2. JlaiiTe onpezeneHUe MOHATUIO JJIMHA CBA3U. Kak M3MeHseTcs AJMHA CBA3M MEXJy aTOMaMHu B
MoJIeKyJax (TOpPOBOAOPO/AA, XJIOPOBOAOpOna, OpomMoBomopoaa, uoaoBogopoxa. OOwscHHTE,
UCNONb3ys Tpapuueckue QOpMyNbl JUId 3THUX COEAMHEHUM M Yy4YUThIBash MX IIOJIO0XXKEHUE B
IIEPUOIUYECKON CUCTEME.

3. UYro Takoe BajeHTHOCTh? YeMm O0ObBACHSAETCS CYLIECTBOBAaHHE 3JIEMEHTOB C IOCTOSHHON
BaJICHTHOCTBIO? UTO ABIISIETCS MPUYMHON IEPEMEHHOM BaJIEHTHOCTU MHOTHX 3JIEMEHTOB?

4. Hanumute MexaHu3M oO0pa3oBaHMs CBsA3U B Mojekynax: SiH4, Na2S

5.YKaxXuTe TUIBI CBS3€M WM OINPEACIIUTE CTEIIEHU OKUCICHHS aTOMOB B MOJIEKYJIAX CIEAYIOIIHUX
coenuaenuit: a) H2 , HBr, Na2 SO4 ; 6) Br2 ,HI , K2SO3

Bapuant Ne2

1.Kakyroo cBs3p Ha3biBalOT MOHHOW? IloueMy OHa SBISETCS NPEAEIBHBIM CIy4aeM KOBAJIECHTHOMN
cs3u? IlpuBeaure cxemy o0pazoBaHMs XJIOpUa HATPUS.

2. JlaiiTe ompezneneHue TMOHATHIO «XUMHUYECKas CBs3b». KakoBbl [1Ba 00s3aTEIbHBIX YCIOBHUS
0o0pa3oBaHUs KOBAJIEHTHOM cBs3M. [lokakure Ha mpuMepe oOpa3oBaHMsI MOJEKYJIbl BOAOPOAA M3
aTOMOB.

3.laiiTe onpenesieHne NOHATHIO CTENEHb OKUCIIeHUA? Kakue 2J1eMEHThI UMEIOT IIOCTOSIHHYIO CTETICHb
OKHUCJIEHHS BO BCEX CJIOXKHBIX BemlecTBax? YUemy paBHBI BBICIIME M HU3IINE CTEHNEHU OKUCICHUS
DIIEMEHTOB?

4. HanmmuTe MexaHu3M 00pazoBaHus CBs3H B MoJiekynax: K2S, N2

5.YKaxuTe TUIBI CBA3EH M ONPENCIINTE CTENEHM OKHUCIEHHMS aTOMOB B MOJIEKYJAX CIEIYIOIINX
coenuuenuii: a) Cl12 , Na2CO3 , HF; 6)Ca(OH)2 , H2 SO3, 02

Bapuant Ne3

1.Kaxkas cBsi3bp Ha3bIBaeTCsl MeTayuMueckoi? KakoBbl ee 0cOOeHHOCTH?

2. Kakas cBsA3b HasbpIBaeTCs JOHOpHO-akuenTopHoil. Ilokaxure cxemy o0Opa3oBaHMsS JOHOPHO-
aKIIETITOPHOM CBSI3U Ha MPUMEpPe HOHA aMMOHHS.

3. laiite ompeneneHue MOHATUIO CTENEHb OKMCICHHs. Bceerna jgu 4HMCIEHHO COBMAJAIOT CTENEHb
OKHCJICHUS U BaJI€HTHOCTb.

4. Hanumute MexaHu3M o0pazoBaHMs CBsA3M B Mojekynax: S2 ,H20

5.VKaxuTe TUNBI CBSI3€M M OINPEAEIIUTE CTEIEHW OKUCIEHHS aTOMOB B MOJIEKYJIAX CIEIYOIIHNX
coequnenuit: a) OF2 , H202 , MgS04 6) H2S, Na3PO4 , LiOH

Bapuant Ned

1.Kakyto cBsi3b HazbIBalOT MOHHOW? MexIy aToMaMH KakuX 3J€MEHTOB OHa obOpaszyercs? Kakoii
3apsii UMEIOT HMOHbI MeTauioB? Kak OHM Ha3biBaloTCA? B Kakue MOHBI MPEBPAIIAIOTCA aTOMBbI
HEMETAJIJIOB [P MPUCOECTUHEHUH JIEKTPOHOB?

2. JlaiiTe onpenereHUE OHATHIO XUMUYECKas CBsI3b. Kakue TUIIbI XUMHUUYECKOW CBSI3U BBl 3HAETE?
3.Hanummre mexanu3m oOpa3zoBaHus cBs3u B Mosiekynax: H2S, CI2

5.VKaxuTe TUIBI CBA3€H U ONpPENEIUTE CTENEHM OKHCICHHMsS aTOMOB B MOJIEKYJaX CIEIYHOIIUX
coequaenuit: a) Ca(OH)2, K3PO4, NaOH 6) H20, CO2, PH3
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Tema. Bona. PacTBopbl. DJIeKTPOIUTHYECKAS] AUCCOLHALMSA.

BapuanT Nel

1.laliTe ompeneneHne MOHATHIO pacTBOpbl. Kak kimaccupuuupyroTcss pacTBOpHI MO arperaTHOMy
cocrosHuto? Kakue npoueccsl NpoTeKaroT MPU PaCTBOPEHUH BEILIECTB B XKHUJAKUX PACTBOPUTEIISX?
2.laiiTe ompeneneHue MOHSATHIO MacCOBOW J0Jiei pacTBOpeHHOro BemiecTBa. [1o xakum dopmynam
MOYKHO PaccCuuTaTh MaCCOBYIO JIOJIIO0 PACTBOPEHHOI'O BELECTBA, MACCy pacTBopa’?

3. Kakue BelecTBa OTHOCSTCS K 3JIEKTPOIUTAM U He 3ekTpoauTtam? [IpuBeaure npumepsl.
4.HanumunTte MOJEKYJISpHblE M HOHHBIE YPaBHEHHUS pEaKkUMH, NPOTEKAIOIUX IpU CIMBAHUU
pacTBOpPOB:

a) XJIOpU/1a HAaTpUs U HUTpaTa cepedpa;

0) COJSTHOM KUCIIOTHI U KapOOHaTa KaJus;

B) xsopuaa xenesa (II1) u rugpokcuaa Hatpus.

5. Pemnre 3anaumn.

1.Kakas macca conu notpedyercs Uist OpurotosieHus 15%-Horo pacTBopa Xja0pujaa HaTpHUsl Maccoit
120 r.

2.IIpurorosiieH 20%-Hblll pacTBOp HUTpaTa KajablMs. BeluncauTe Macchl BOABI U HUTpaTa KalbLius,
conepxaruecs B 100 r Takoro pactopa.

3. B Boge maccoii 200 r pactBopuiiu 40 1 conu. KakoBa maccoBast 10715 COJIM B 3TOM PacTBOPE.
Bapuant Ne2

1. [laiitre ompezneneHue MOHATHIO AMUCIEPCHbIe cucTeMbl. Kak KiacCHpUIUPYIOTCS IUCIEpCHbIE
CHCTEMBI IO Pa3Mepy YacTHUI] TUCTIEPCHOM (a3bl?

2. laiiTe onpezeneHre NOHATUIO HOHBI. Kakue MOHBI Ha3bIBAalOTCS KaTMOHAMHU, a KaKue aHUOHAMH?
[TpuBenuTe npuMepsl KATHOHOB U AHUOHOB.

3.ChopmynupyiiTe OCHOBHBIE IOJOKEHUS TEOPHM 3JIEKTpOIUTHYECKON auccounanuu. Kto n korma
IIPEJJI0OAKUIT TEOPHUIO AIEKTPOIUTUUECKON JUCCOLUAIIH?

4.Hanucath ypaBHEHHE PEAKLIUU MEXKIY THIPOKCHIOM Kallusl M COJITHOM KMCIOTBI; MEXIy XJIOPUIOM
Oapust ¥ cynb(haToOM HATpUs; MEXAY XJOPHIOM HATpUs U HUTPATOM cepeOpa B MOJIEKYJIIPHOM M
MOHHOM BH/I€ (ITOJTHOM U COKPAIICHHOM).

5.Pemure 3anaum.

1.B Boxe maccoit 200 r pactBopuiu 25 1 conu. KakoBa MaccoBasi 10J1 COJIM B 9TOM PacTBOPE.

2 ITpuroroneH 20%-HbIi pacTBOp XJIOPUAA KaJbIUs. BelurcanTe Macchl BOABI U XJIOpUAA KaJIbLU,
conepxaruecs B 100 r Takoro pactopa.

3.[lano 500 r 10%-noro pactBopa cynbgpata menu(Il).Berumcnure maccy 3Toi conmu B JJaHHOM
pacTBope.

Bapuant Ne3

1./laliTe ompenenreHue NOHATHIO CYCIEH3WH, OMYJBbCHM, KOJUIOMJIHBIE pacTBOpel. IlpuBectn
PUMEPBI.

2. JlaiiTe ompeaeneHUE MOHATHIO SJIEKTPOJUTHL. Kakue 3JIeKTpOJIMTHI HA3bIBAKOTCS CHJIBHBIMH, a
Kakue cnadbbivMu? [IpuBenute npuMepsl.

3.YeMm 0oOBsicHsI€TCS pa3inyKe B CBOMCTBAX HOHOB U ATOMOB OJIHOTO M TOTO K€ AJIEMEHTa?

4. Hanumwurte MOJIEKYJISpHbIE W HMOHHBIE YpaBHEHMsS pEaKUUi, NPOTEKAIOUUX IMpPU CIMBAHUU
pacTBOPOB:

a) XJIOpU1a HATPHs U HUTpaTa cepedpa;

0) coJIIHOM KUCIOTHI U KapOoHaTa Kaus;

B) xnopuaa xkenesa (II1) u ruapokcuma HaTpus.

5.Pemnre 3amaun.

1.0Onpenenute maccoByto noito (B %) KCl B pactBope, noixyuenHom npu pactBopennn KCl maccoit
20 r B Boze oobemMoM 300 mut.

2.IlpuroroBien 10%-HbIl pacTBOp XJIOpHJAa ATIOMUHUSA. Bplunmciure Macchl BOJABI M XJIOpHA
amomuHus, conepxamuecs B 200 r Takoro pactpopa.

3.Nmeetcs pacTBOp KapOonaTa Harpusi maccoit 250 T, B kKoTopoM coaepxkutcs 50 r xapOoHata
HaTpusl. Beraucnure MaccoByO 10110 COJIU B 3TOM PAaCTBOPE.

Bapuant Ned
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1.laiiTe ompeneneHue MOHATUIO MacCOBOW J0Jieil pacTBOpeHHOro BemiecTBa. [1o xakum ¢opmynam
MO>KHO pPacCUUTaTh MacCOBYIO JIOJII0 PACTBOPEHHOI'O BEIIECTBA, MAacCCy pacTBoOpa.

2. KakoBa rnaBHas IpUYMHA D3JIEKTPOIMTUYECKOM JAuMccolMallMd B BOJHBIX pacTtBopax? Uro
HA3bIBACTCS CTENEHBI0 qucconuanuu? OTuero oHa 3aBUCHUT?

3. [laiite ompe/eneHrne MOHITHIO pacTBOPHL. UTO Takoe HACHIIEHHBIC U HEHACBHIIICHHBIC PACTBOPHI?
UYro nokaseiBaeT KO3 OUIIMEHT pacCTBOPUMOCTH?

4. Hanumure MOJIEKYJASipHbIE W HOHHBIE YpaBHEHUS peaKIMil, MPOTEKAIOUUX MpH CIUBAHUU
pPacTBOPOB:

a) rugpokcuaa kanus u Hutpara meau (II);

0) CONSTHOM KHCIOTHI ¥ THIIPOKCHA Oapus;

B) cynb(haTa HaTpUs U HUTpaTa Oapusi.

5. Pemure 3agaun

1.IlpurotoBnen 20%-Hblil pacTBOp XJaopuaa mMarHus. Beruvciaute mMacchl BOAbI U XJIOpPUAA MarHus,
coaepsxkaruecs B 200 T Takoro pactopa.

2.Nmeercs pactBop xsopuja kaiaus maccodl 250 r, B kotopoMm coaepxutcs 50 r xjopuia Kaius.
BrrancnnTe MaccoByIO JIOJIIO COJIM B 3TOM PacTBOPE.

3.Nmeetcs 10%-HbIil pacTBOp a30THON KUCIIOTHI. BbluncnuTe Maccy KUCIOThL, coaepxaiieiics B 100
T TaKOT'O PacTBOpa.

Tema. Knaccndpukanus Heopranniecknux coelMHeHUI U UX CBOliCcTBA.

Bapuant Nel

1.JlaliTe onpenenenue Kiaccy oKCuaoB. Kakue THITBI OKCHIIOB BaM HM3BeCTHBI. [IpuBenute hopmMysi
OCHOBHBIX OKCHJIOB, KHCIIOTHBIX OKCHJIOB, aM(DOTEPHBIX OKCUIOB, Oe3pa3inuHbIX OKcuaoB. HazoBuTe
okcuabl. [IpuBenuTe npumepsl peakliuii XapakKTepPHbIX JJIsl OCHOBHBIX OKCHJIOB, KUCJIIOTHBIX OKCHJIOB.
2 Ilpusenennnsie Gopmyiasl Beriects: HNO3, CO2, KOH, P205, NaNO3, CaSO4, MgO, FeCl3,
Cu(OH)2, SO2, HCIO4, BaO, Fe203, LiOH, H2Si03, Ca(OH)2, K3PO4, NaOH, Sr(OH)2 Pacmpene
JIUTE 1O KJIaccaM: OKCUbl, OCHOBaHUS, KUCIOTBI, COJIH.

3.Ilpu momomy MEepUOIMYECKOl CHCTEMBI COCTaBbTE (POPMYINBI OKCHUIOB CIEIYIOIIUX 3JIEMEHTOB:
AITIOMUHMS, YTIIEPO/Ia, CEPBI, MBIIIbsIKA, ITMHKA, Xkere3a (I1). Ykaxkure ux xapakrep.

4. J1ns onemenToB: Na, Al, Si — coctaBbTe (hOpMyIIBI BBICITUX OKCHUIOB M TUAPOKCUIOB. Pacmonoxure
TUIPOKCHUIBI TIO YCUIICHUIO KUCIOTHBIX CBOMCTB.

5.Cpenu nepeumclIeHHbIX OKCHAOB YKakuTe ocHOBHBIE U KucioTHbIe: Ca0, SO2, P20S5, CuO, FeO,
Si102, Mn207, BaO, 3anonnute Tabnuiy:

Ocuosusbie || Kuciorasre
OKCHJIBI OKCUIIBI

6.0cy1ecTBUTE CIeAYOINEe XUMUYECKUE TTPEBPAILIECHHUS:

a) FeCl2 — Fe(OH)2 — FeSO4 — Fe — FeCl2;

0) P —» P205 — H3P0O4 — Na3P0O4 — Ca3(P0O4)2.

Bapuant Ne2

1.[laiiTe ompeneneHue KiacCcy OCHOBAaHMM M aM@OTEpPHBIX THIPOKCHIOB. 3amuiuTe (OpMYJIbl
OCHOBHBIX M aM(OTEepHBIX TUAPOKCUIOB. Kakue THMBI OCHOBHBIX THIPOKCHJIOB BaM H3BECTHBHI.
[TpuBenuTe mpUMepsl peakuii XapaKTEPHBIX JJI1 OCHOBHBIX U aM(pOTEPHBIX TUIPOKCUIOB.
2.Pacnipenenute mo KjaccaM HEOPraHMUYECKHUX BELIECTB CIEAYIOIIME COEIMHEHUS U HAa30BUTE UX:
Zn(NO3)2, HgCl2, HCI, NaOH, FeClI3, CI207, HBr, BaO, Cu(OH)2, MgCl2, KCI, Ca(NO3)2, KOH,
Zn(OH)2, P203, H3PO4, Cu0O, SO2, Na2C03, H2S04.

3.1lpy noMomM NEepUOAUYECKON CHCTEMBI COCTaBbT€ (POPMYJIbl THUIPOKCHUIOB CIEIYIOIIHUX
AJIEMEHTOB: AJIFOMHUHUS, YIJIEPOJIa, CEPBI, MBIIIbsAKA, IMHKA, Xkene3a (I1). Ykaxure ux xapakrep.

4, lns smementoB: Mg, Al, S — coctaBbre (QOpMYyNIBI BBICIIMX OKCHJIOB W THIPOKCHIOB.
Pacrnionoxure ruipoKCHUIbI 10 YCUIIEHUIO KUCIIOTHBIX CBOWCTB.

5.BeiOepute u3 cnucka, 0JJHOOCHOBHBIE, IBYXOCHOBHBIC M TPEXOCHOBHBIE KucIoThl: H2SO4, H3PO4,
HC1, H2CO3, HI, HNO3, H2S, HC104, 3anonHuTe Ta0nuiy:

| OJIHOOCHOBHBIE || JIBYXOCHOBHBIE || TPEXOCHOBHBIE |

6.0cCyl111eCTBUTE CIECAYIONIME XUMAYECKUE MTPEBPAILICHUS:
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a) Al - A1203 — AICI3 — Al(OH)3 — AI203 — AI(NO3)3;

6) S — SO2 — SO3 — H2S04 — K2S04 — BaSO4.

Bapuant Ne3

1./latiTe onpenenenue kmacca kuciotT. Knaccudukamus kucinotr. Homenknarypa kucnot. [IpuBenure
IPUMEPBI PEaKIHii XapaKTepHBIX ISt KUCIOT. OCOOEHHOCTH B3aMMOICHCTBHS KHCIIOT C METaJUIaMHU.
2. HazoBuTe cneayronye COeAMHEHNS U YKaKUTE K KAKOMY KJIacCy OHU OTHOCSITCSI:

NO, Al203, Mn(OH)2 , Ca(H2P0O4)2, N203 , NH40OH, H2S, K3P0O4, Ph(HS03)2,Ag20, CrO3, Bi(
OH)3, HF, MgHPO4, Bi203 , Mn207

3.BeimummTe U3 cucka TOIbKo (GopMyibl coneil u naiite uMm Haszanus: MgCO3, CaO, Mg(OH)2,
FeSO4, KC1, CuO, HF, Na2SiO3, A1(OH)3, Ba3(PO4)2, Zn(OH)2, Zn (NO3)2, H2SO3, Na2S03,
K20, KBr, 3anonHuB TabIuUILy:

®opmyna || HazBanue
COJIU: BELIECTBA:

4. 3anumute Gpopmyibl coenunenuit: okcua 3oiota (1), okenn ,6poma (I1I), runpokcun mapranua (II),
KpeMHeBasi kucnora, HuTpar ruapokcomenu (1), docdar xampius, okCHI aTFOMUHUS, THIPOKCHT
memu (11).

5.Cpeay TEpEYUCIICHHBIX OCHOBAaHWH yKaKHTE IIEJIOYM W HEPacTBOPUMBIC OCHOBAHWS:
NaOH,Cu(OH)2,Fe(OH)3,Ca(OH)2,Ba(OH)2,KOH,A1(OH)3.

[[lenoun: || HepacTtBOopumEbIe
OCHOBAHUS:

6.Kakne u3 maHHBIX BemlecTB OYyIyT B3aUMOJEHCTBOBaTh MEXIy co0oit? Hamwmmre ypaBHEHHS
peakiuii 1 Ha30BUTE 00pa3yroIIUecs BEIIECTBa:

a) OKCHJ| KalblMsl, COJIAHAsl KUcaoTa, okeua cepbl (IV), rugpokcua kanbluys, THIPOKCHU]T HATPUS;

0) a30THas KUCIIOTa, OKCUA Oapusi, THAPOKCU] HaTpus, okeu yriepoaa (IV), okena HaTpus.
Bapuant Ne4

1./laliTe onpeneneHue Kiaccy cojeil. Ykaxute kiaccuduxainuio coieil. Homenkmnarypa comnei.
[TpuBeauTe MpUMEpPHI peakiuil MoNTydyeHHs! pa3IMYHbIX COJIEH U3 OCHOBaHMS U KUCIOTHI. C IOMOIIBIO
KaKUX peaKil MOXKHO MOJYyYUTh

a) KHCIYI0 COJIb M3 CpelqHeil; 0) CpelHIO COJib U3 KHUCJIOH; B) CPEIHIOI COJIb U3 OCHOBHOM.
2.PacnipenenuTe 1o KjaaccaM HEOPraHMUYECKUX BEIIECTB CIEAYIOIINE COSIMHEHUS U HA30BUTE UX:
MgCO3, CaO, FeSO4, KC1, HF, A1(OH)3, Ba3(P0O4)2, Zn (NO3)2, H2SO3, Na2S03, K20,CI1207,
HBr, BaO, Cu(OH)2,Ca(NO3)2,H3P0O4, Ba(OH)2.

3.Ilpy mnoMoImM MNEPUOIUYECKON CHCTEMBI COCTaBbT€ (OPMYNIBI TUAPOKCHIOB CIEAYIOIIUX
AJIEMEHTOB: HATpusl, MarHus, UHKa, xkenesa (II). Ykaxure ux xapaxrep.

4. HazoBuTe CleAyIOIINE COEAUNHEHHS U YKAKUTE K KAKOMY KJIacCy OHH OTHOCSITCS:

SO3, FeO, H2SiO3, Cu(OH)2, NH4NO3, Ag20, CrO3,P203, CuO, Mn(OH)2 ,Bi203,
Mn207 Fe(OH)2 , K2CrO4 , NaH2P0O4,HgCI2,FeCI3,Ca(NO3)2.

5.3anumuTe GOpMyIIbl COeTUHEHNN: PTOPOBOIOPOIHAS KUCIOTA (TIJITABUKOBAS ), TUIPOKCHU KOOATbTA
(IT), momua xampims, ruapocynbhun Oapus, okcun Bananus (V), okcun kpemuus (IV), ruapoxcun
onosa (IV), a3otucras kucnora.

6.Hanummre ypaBHEHHs] BO3MOXKHBIX pEaKIMi MeX1y BEIleCTBaMM: OKCHJ Kanus, okcua (ocdopa
(V), runpokcun 6apusi, cepHasi KUciaoTa, Hoaua kamus, Hurpat ceuHua(ll).

Tema. Xumu4eckne peakuum.

Bapuant Nel

1.[laiiTe ompezneneHue MOHATUIO CKOPOCTh peakiuu. YeMy paBHa CKOpocThb peakuuu? OT Kakux
(aKTOpPOB 3aBUCUT CKOPOCTh XUMHUYECKOMN peaKIuu’?

2.Ilo xakuM NpU3HAKaM MOXKHO KJIACCU(PHUIMPOBATh XUMHUYeckue peakiuu? Kakue peakuuu
ABIIIOTCS PEaKIUsIMU COCTUHEHUS, 3aMellleHus, OOMeHa, pa3ioKeHHs?

3. Haiire onpenenenue noHsatuio OBP. Yem 00yciioBIeHO MU3MEHEHHE CTENEHEH OKHCICHUS B XOJe
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuii? Kak Has3piBaeTcs mpolecc OTHayu SJIEKTPOHOB;
IIPOLIECC MPUCOETUHEHUS IJIEKTPOHOB.

4. PacctaBbTe KO3(PDUIIUEHTHI, ONIPEACIIUTE TUTT PEAKIIUH:
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H2 + N2 -NH3 CO +02 — CO2

HNO3 — NO2+H20+021 Ca3N2 + H20 — Ca(OH)2 + NH31

Ba + H20 — Ba(OH)2 + H21 Mg + N2 —-Mg3N2

C +Cr2 03— CO2 +Cr HNO3 + CaO— Ca(NO3)2+H20

Na + H20 — NaOH+ H21 Ba O+ H2SO4 — BaS0O4 |+ H20

5.CocTaBbTe ypaBHEHUSI XMMUYECKUX PEAKLUM, ONMCAaHUs KOTOPBIX BaM IpeuioxkeHsl. Onpenenure,
K KaKUM THIIaM XMMHYECKHUX PEaKIMH MPUHAIISKNT KaXaasi XUMUYECKasi peakLusl.

a) Ilpu B3aumopeicTBUM OKcHIa KaiblMsl (HEraméHOW HM3BECTH) C BOAOW BBIAEISETCS TEIJIO U
o0Opasyercs THAPOKCH]T KaJIbIIUS (TalieHast U3BECTh).

06) Ilpu nmpokanuBaHuM KapOOHaTa Kajublus (M3BECTHSAKA) OOpa3yeTcsi OKCHJ KaJbLMs W OKCHJI
yrieposa.

B) [lpm cMemmBaHuM pPAacTBOPOB TUAPOKCHIA Kalus U CEPHOM KHUCIOTHI NPOTEKaeT peaklui
HEUTpaIU3aLUU.

r) Pasnoxxenue Hutpara HaTpus ¢ 00pa30BaHUE HUTPUTA HATPUS U KUCIOPOAA.

6.ITon6epure K03(pPULIMEHTHI B ypaBHEHHIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOIOM
3IIEKTPOHHOTO 0allaHca, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb.

Fe203+ CO—FeO + COZ;

H2S04 + Mg—Mg SO4 + H2;

Si02 + C—CO + Si;

C + HNO3— CO2+ NO + H20

Bapuant Ne2

1./laliTe onpeneneHye MOHATUIO XUMUYECKOE paBHOBECHE, KOHCTAHTa paBHOBeCHs. OT 4ero 3aBUCHUT
U OT 4€ro He 3aBHCHT KOHCTaHTa paBHoBecus? Kak ¢popmymupyercs npunnun Jle [llarenne?

2.Kakue peakuuu Ha3bIBalOTCs 00paTUMbIMU M HeoOpaTuMbiMu? [IpuBennTe mpuMepsi.

3.Ha xakue tunsl paszaenstorcs Bce OBP? Ilpusenure ¢popmyisl U Ha3BaHUS BaKHEMIINX BELLIECTB-
OKHUCJIMTENIEH; BA)KHEHIINX BELIECTB ~-BOCCTAHOBUTEIIEH.

4. PacctaBbTe KO3((UIIMEHTHI, ONPEIEIUTE TUIl PEaKI1H:

P+ S —P2S3 CuO +Al — AI203 +Cu

HNO3 + CaCO3— Ca (NO3)2+H20 +C0O21 KCIO3 — KCI+ 021

KOH+ H3PO4 — K3P0O4 + H20 N205 + H20 —HNO3

Li + CI2 — LiCl Cu(NO3) — CuO+021+NO21

KOH +AICI3 — KCI+ AlI(OH)3 | Mg+ H3PO4 — Mg3(P0O4)2 + H21

5.CocTaBbTe YpaBHEHHsI XMMHUYECKHUX PEAKLMH, ONMCaHUS KOTOPBIX BaM INpeanokeHsl. Onpenenunre,
K KaKUM THIIaM XUMHUYECKHUX PEaKIMi MPUHAIISKUT KaXaasi XUMUYECKasi peakiusl.

a) Ilepekuch BojoOpoAa mMocTeneHHO pasznaraercs. Ecim B mpoOHpKYy C MepeKuchio BOIOpOIa
HacelmaTh okcuJ MapraHua(lV), To peakuus nporekaer ¢ 00ibIION CKOpOcThiO. [IpoyKThI
pa3I0kKeHUS - BOAA U KHCIOPOL.

6) ['openue kanplus B ra3000pa3HOM XJIOpE.

B) Ecium xene3Hblii rBO3/1b OIYCTUTH B PACTBOP CyJb(ara MeIu, TO Ha TBO3/E MOSIBUTCS KOPUYHEBHII
HaJIET.

r) Okucnenue okcuna cepsl (IV) kucmopomom.

6.IlonGepute k0rhUIINEHTH B ypPaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOI0M
3JIEKTPOHHOT0 OanaHca, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb.

S + KOH — K2S + K2S03 + H20

K2S + HNO3 — K2S04 + NO + H20

Ca+ HNO3 — N20 + Ca(NO3)2 + H20

B + HBrO3 + H20 — H3BO3 + HBr

Bapuant Ne3

1.laiiTe ompeneneHue MOHATUIO XUMUYECKOe paBHOBecHe. Kak BiauseT TemmnepaTypa Ha COCTOSHUE
XUMHYeCcKoro paBHoBecus? [IpuBeaure mpumMepsl.

2. JlaliTe ompelneneHHE TOHATHIO XHMMHMUYECKHE peakuuu. [lo KakuM mnpu3HaKaM MOXKHO
KJIaCCU(UIIUPOBATH XUMUYECKUE peaKkIuu?
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3.Kak Ha3pIBaeTCs METOJ, KOTOpBIM HCIONb3yeTcs [uisl cocraBieHus ypaBHeHuili OBP? Ero
npumeHenue B OBP.

4. PacctaBbTe KO3(PUIMEHTHI, ONPEAEIUTE TUI PEAKLIUU:

K20 + H20 — KOH Li + N2 — Li3N

AgNO3 — Ag +O21+NO21 KOH +CuS04 — K2S04+ Cu(OH)2|

Mg+ HCI — MgCI12 + H2 K20 + P205 — K3PO4

AgNO3 — Ag +O21+NO21 NaOH +FeSO4 — K2S0O4+ Fe(OH)2 |

Zn + HCl — ZnCI2 + H21 Fe(OH)3 — Fe203 + H20

5. CocraBbTe ypaBHEHUSI XUMUYECKUX pEaKlUi, ONMCAaHUs KOTOPBIX BaM INpeaiokeHbl. Onpeaenure,
K KaKMM THUIIaM XUMHUYECKUX PEaKLMi MPUHAIEKUT KaXK1asi XMMAYECKask PeaKus.

a) BzaumoselicTBre IMHKA C COJITHOU KUCIIOTOM.

0) Ilpu nmpokanuBaHuM KapOOHaTa KaiblUs (M3BECTHSIKA) OOpa3yeTcsi OKCHJ KaJbLMs W OKCH]I
yrieposa.

B) Oxucnenue okcuma cepsl (IV) kuciaopoaom.

r) Ilpu cmemmBaHuM pacTBOPOB TUAPOKCHIA Kalusl M CEPHOM KHUCIOTHI INPOTEKAEeT pPEeaKLUi
HEUTpaU3alUH.

6.ITonbepure K03(pPULIMEHTHI B ypaBHEHHIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOIOM
3IEKTPOHHOTO OallaHca, YKaKUTe OKUCIUTENb U BOCCTAHOBUTEIb.

Al + CuCI2—AICI3 + Cu

Ca+ 02—CaO

Si + HNO3 + HF—SiF4 + NO + H20

SO2 + CI2 + H20— H2S04 +HCI

Bapuant Ne4

1.JaiiTe onpenenenue NoHITHIO ckopocTu peakiuii. Chopmynupyiite npaBuio Baut-T'opda. Uemy
paBHA KOHCTaHTa CKOPOCTH?

2. JlaiiTe ompeneneHue MOHATUIO XMMHUYecKoe paBHoBecue. Kakue BHemrHHe (hakTopbl BIMSIOT Ha
CMEIlEHNE XUMHUUECKOT0 paBHOBecus? [IpuBennure npuMepsl.

3. Haiite ompeneneHue MOHATHIO XMMHUYECKHe peakiuu. Kakue peakuuu SIBISIOTCS pPEaKIMSIMU
COEZIMHEHUS, 3aMEelIeHUs, 0OMEHa, pa3oKeHus?

4.PaccraBbTe KO3 (HULIMEHTHI, OTIPEAECTUTE TUIl PEAKIINH:

NO2 + H20+02 — HNO3 Al203+ SO3 — Al2(S04)3

Fe(OH)3 — Fe203 + H20 NaOH +H3P0O4 — Na3P0O4+ H20

ZnO + HCl — ZnC12 + H20 SO2 +02 — SO3

P+ S — P2S3 Cr(OH)3 — Cr203 + H20

Ba(OH)2 +H3P0O4 — Ba3(P0O4)2+ H20 Zn + HCI — ZnCI12 + H21

5.CocTaBbTe ypaBHEHHsI XMMHUECKUX peaklui, OMMCaHMsI KOTOPBIX BaM IpeioxkeHbl. Onpeaenure,
K KaKMM TUIIaM XUMHUYECKUX PEaKIM MPUHAJICKUT KaK1asi XMMUYECKAsl peaKI[usl.

a) ['openue kanpuus B ra3000pa3HOM XJIOpE.

6)Ecnu xene3Hpli rBO3/Ib OMYCTUTh B PAaCTBOP Cyib(ara Meau, TO Ha TBO3/IE MOSIBUTCS KOPUYHEBBIN
HaJIET.

B) Oxucnenne oxcumaa cepsl (IV) kuciaopoaom.

r) B3anmoseiicTBre MHKA C COJITHON KHCIIOTOM.

6.ITon6epure K03(pPULIMEHTHI B ypaBHEHHUSIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOJAO0M
AIIEKTPOHHOIO OaslaHca, YKaXUTe OKUCIUTENb U BOCCTAaHOBUTEIb.

Cat+H2S04—CaSO4+H2S+H20

Be + HNO3 — Be(NO3)2 + NO + H20

PH3 + ClI2 + H20 — H3PO4 + HCI

MnCO3 + KCIO3 — MnO2 + KCI + CO2

O01mas HeopraHn4yeckasi XuMHms.

BapuanT Nel

Yacts 1. BoiOepure npaBuiIbHbBINH OTBET.

Al. Yucno aTOMOB BCEX XUMHUYECKHX AJIEMEHTOB B MOJIEKYJIE CEPHOM KUCJIOTHI PABHO:
1)3;,2)4;3)7,4)6
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A2. Yucnio npoTOHOB, HEUTPOHOB | NIEKTPOHOB B aToMe pTopa 199F:

D p+-9;n0-10;&-19;2) p+-10;n0-9; & - 10;
3)p+—9;n0—-10;&-9;4)p+—-9;n0-9;¢&-19

A3. I'pynma ¢opMyI1 BEIIECTB C KOBAJICHTHBIM TUIIOM CBSI3H:

1) H2S, P4, CO2; 2) H2, Na, CuO; 3) HCI, NaCl, H20; 4) CaO, SO2, H2

A4. BemiectBo, pu pacTBOPEHUH KOTOPOTO B BOJIE AJIEKTPOJIUTUYECKON AUCCOLMAIIMU TPAKTUYECKU
HE MPOUCXOANT:

1) ruapokcua HaTpus; 2) cyibdaT Kaaus; 3) XJopu cepedpa;

4) HUTpAT aTIOMUHUS.

AS. BanentHocth docdopa B coequnenun P203:

1) 1;2)H1; 3)I; 4)V

A6.C pacTBOPOM THAPOKCHUA HATPUS PEarupPyIOT:

1) cynedar menu (I1); 2) oxkcua meau (II); 3) ruapokcua Kamus;

4) a3oTHas KucioTa; 5) maruuii; 6) okcup yraepoza (IV)

A7.Bemniectsa, popmyisl kotopeix Fe203 u FeCl2 sBasiroTcst COOTBETCTBEHHO:
1) OCHOBHBIM OKCHJIOM U OCHOBaHUEM;

2) am(OTepHBIM OKCHJIOM U KUCIIOTOI;

3) am(dOoTEepHBIM OKCHJIOM U COJIBIO;

4) xucnoToi 1 aM(pOTEPHBIM THIPOKCUIIOM.

Yactp 2. 3agaHus HA YCTAHOBJICHHE COOTBETCTBHS.

| B1.BepHb! 11 ciieyroniue BHICKA3bIBAHMS? || 1) BepHO TOMEKO a;

| a) Oxcun hocdopa (V) - KHCITOTHBINA OKCHUI. || 2) BepHbI 00a CY)KJICHHS;

6) ConsiHast KMCIIOTA - OHOOCHOBHAS KHCIIOTA. || 3) BEPHO TOJBKO 6; |

| 4) o0a cy>kKIeHHs HE BEPHBI

B2.BepHbl 11 cyxaeHHs O MeTamjiax U MX || 1) BEpHO TOJBKO a;
COEJIMHEHUSX:

a) Bce Mertamuibl B3aUMOJAEHCTBYIOT  C || 2) BEpHO TOJBKO O;
pacTBOpaMu KHCJIOT C BBIICJICHHEM Ta3a
BOJIOPOJIA.

6) BONOpONHEIE COENMHEHHs METAUIOB || 3) BepHBI 00 CY)KIeHHS; |
Ha3bIBAIOTCS TUAPUAAMHU.

| 4) HeBepHBI 00a CyXACHUS |

B3. ®opmyna || Knace coennnenns:
BEIIIECTBA:
| a) H3PO4 ; | 1) coms; |
| 6) SO3 ; | 2) ocHoBHBIIT OKCH; |
| B) Cu(OH)2 ; || 3) HepaCTBOPHMOE OCHOBAHUE; |
r) CaCl2; | 4) KUCTIOTHBIN OKCHU]T; |
| 5) kucnoTa; |
| 6) pacTBOPUMOE OCHOBAHHUE. |

| B4. McxoaHble BellecTsa: || ITpOayKTBI peaKIIMHu:

|
| a) NH3 u HCI; | 1) Cu(NO3)2m H2 ; |
| 6) Cuu HNO3 ; | 2) NO; |
|BYN2u 02 ; || 3) NH4CI; |
| [ 4) N205 ; |
|

| [5) Cu(NO3)2, H20, NO2

63



Yactp 3. 3anumuTe HoMep 3aaHUA U MOJIHOE PellleHue.

C1.Hdaiite xapaktepucTuky ¢docdopa Mo ero MoJ0KCHUIO B MEPUOIUICCKON TaOIUIEe XUMHUECKUX
anemenToB /I.1. Menpeneena.

C2. CocTaBbTe ypaBHEHUSI XUMUYECKUX PEAKIIUNA COTIaCHO CXEME:

Fe(OH)3 — Fe203 — Fe — FeSO4 — Fe(OH)2.

HazoBuTe Bce cokHbIe BEIIECTBA, YKAKUTE TUIT PEAKIUH.

C3..Hanucarp METO]{ AJIEKTPOHHOI'O Oasanca (ompenenuth OKHCIIUTENb U
BoccranoButens): HCIl + CrO3 —CI12 + CrCI3 + H20.

C4. Pemuts 3a1aum.

1. Kakast macca ruzipokcua HaTpus otpedyerces s npespamienus cyiabdara meau (1) maccoit 16 T
B ruzpokcua meau (1I)?

2. NUmeercs 30%-Hbli pacTBOP a30THOM KUCIOTHL. Beruncnure maccy KUciaoTsl, coaepxarieiics B 200
I TAKOT'O pacTBOpa.

3.1Ipu coenunenun 18 r amoMuHug ¢ KuciopoaoM Beiaensercs 547 k/lx Temnorel. CocraBbTe
TEPMOXUMHYECKOE YPaBHEHHUE 3TOU peaKuu.

Bapuant Ne2

Yacts 1. Boidepurte npaBu/IbHbINH OTBET.

Al. Yncno aToMOB BceX XUMUYECKUX JIEMEHTOB B MoJieKyiie (hochopHOM KUCIOTH PaBHO:
1)3;2)6;3)10;4)8

A2. Yucio mpoToOHOB, HEUTPOHOB M AJIEKTPOHOB B aToMe xjopa 3517Cl

1)p+-18;n0—-18;&-18;2) p+—-17;n0—17; & - 17,

3)p+-17;n0-18;&-18;4) p+-17;n0—-18;& - 17

A3.I'pynma ¢popmyI BEIIECTB C HOHHBIM TUTIOM XUMHUYECKOH CBS3H:

1) Na2S, KClI, HF; 2) K20, NaH, NaF ; 3) CO2, BaCl2, NaOH ; 4) Ca, 02, AICI3

A4 .BelecTBo, KOTOPOE B BOAHOM PACTBOPE MOJTHOCTHIO TUCCOIIUUPYET:

1) okcua Meau; 2) HUTpaT kanus; 3) cynbdar 6apus; 4) ruapokcu xenesa (I11)

AS. BanenTHOCTb cepbl B coequHennn H2S:

nHI;2)H5;3) 104V

A6.B peakuuio ¢ pacTBOPOM COJISIHOM KHCIIOThI BCTYIAIOT:

1) pTyTh; 2) rUAPOKCUI MarHusi; 3) OKCUA HAaTPHS;

4) xapOoHar Hatpus; 5) xsmopua 6apus; 6) okcua cepsl (VI)

A7.Bemectsa, popmyibl koTopbix SO3 u FeSO4 aBnsitoTcst COOTBETCTBEHHO:

1) OCHOBHBIM OKCHJIOM U COJIbIO; 2) aM(OTEPHBIM OKCUIAOM U KUCIOTOH ;

3) KUCIOTHBIM OKCUJIOM U COJIbIO; 4) KUCIOTOM U COJIBIO

Yacrs 2. 3a1aHus HA YCTAHOBJIEHHE COOTBETCTBHS.

| B1. Bepub! 1 crenyromue BoickasbiBanusa? || 1) BepHO TOIBKO a; |
| a) CepHasl KHCII0Ta — IBYXOCHOBHAsI. || 2) BepHBI 003; |
0) Okcu Kaaust — OCHOBHBIN OKCHI. | 3) BEpHO TOIBKO 0; |

| 4) oba cyxJeHusl He BEPHBI.

| B2. BepHbI 11 CyK/IEHHs O COSMHEHMSX a30Ta: || 1) BEpHO TOJIBKO a; |

a) BoaHblii pacTBop amMmMaka MMeeT BOJHYIO || 2) BEPHO TOJIBKO O;
cpeny.
6) Hwutparbl TepMmuuecku HeycTOHUMBBI H || 3) BepHBI 00a CyXJIeHUs
pas3iararoTcs C BbIJIEICHUEM KHCIOPO/aA.

| || 4) HeBepHBI 00a CYKICHUS

| B3. ®opmyna BemecTsa: || Kracc coeguHenus: |
[ a) LiOH; 1) coms; |
| 6) SO2; || 2) ocHoBHBII OKCH; |
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| 8) HNO3; || 3) HepacTBOpEMOE OcHOBaHME;

r) CaCO3 | 4) KuCIOTHBII OKCHT ;

| 5) KucnoTa;

| 6) pacTBOpUMOE OCHOBaHUE

| B4. Bemecraa: | IpoxyxTe! ropenns: |
| a) H2S; || 1) SO2 u H20 ; |
| 6)Na ; | 2) co2; |
B) CO ; | 3) Na20 ; |

| 4) Na202; |

| 5) SO3, H20 |

Yacrp3. 3anummre HOMepP 3aJaHHUS U IOJHOE PelIeHue.

C1./laliTe XapakTepUCTUKY AJFOMUHHUS MO €r0 MOJOKEHUIO B NEPUOANYECKON TabInlle XUMUYECKUX
sneMmenToB .M. MeHaenecena.

C2.CocraBbTe ypaBHEHUS XMMHUUECKHUX PEAKIIMNA COTIACHO CXEME:

Na — NaOH — Cu(OH)2 — CuO — Cu.

HazoBure Bce ciiokHbIE BEIIECTBA, YKAKUTE TUIl PEAKIUH.

C3.Hanucate MeTOJ 3JIE€KTPOHHOTO OanaHca (ONpeaenuTh OKUCIUTENb M BoccTaHoButesdb): HCl +
MnO2 —-MnCI2 + CI2 + H20

C4.Pemnte 3a1a4n.

1.Cx0apKO TPaMMOB THAPOKCHAA KAIHs TOTpedyeTcs s B3auMOoAeCTBUs ¢ 70T CepHOM KUCIOTHI?
2.Nmeetcst pacTBOp XJjopuaa Hatpus maccoit 250 r, B koTopom coaepxutcs 50 r xyopuaa HaTpusl.
BoruncnuTte MaccoByro 10110 COJIM B 3TOM pacTBOpE.

3.Ilyrem cxuranus cepbl noiaydeHo 32 1 okcuaa cepsl (IV), mpuyeM BbLienMiach TeEMJoTa,
cootBercTBytomas 146,3 k/[x. CoctaBbTe TEpPMOXUMUYECKOE YPAaBHEHUE ITON PEAKIIUH.

Tema. OcCHOBHBbIC TIOHAITHUSI OPraHMYECKOW XHMHHM W TEOPHS CTPOCHHS OPraHUYeCKUX
COeIMHEeHHUI.

Bapuant Nel

1.Yto u3yyaet opranndeckas XuMusa? 3anuiuTe KIaccu(UKaluo yriaeBo10pOI0B.

2.Kaxkoii 3aK0H JIE)KUT B OCHOBE Oprannueckoi xumun? Ilepeuncinre ero OCHOBHBIE TIOJIOKEHUS.

3. [lepeuncnure 0COOEHHOCTH CTPOCHUSI M CBOMCTB OPTAHMYECKUX BEIIECTB.

4.CocTaBUTb CTPYKTYpHBIE (hopMybl coeaunenuit: C2H6, C4H10.

5.CocTaBbTe TpU CTPYKTYpHBIE (HOPMYIIBI TOMOJIOTOB BELIECTBA, CTPYKTYpHas (hopMysia KOTOPOro:

CH; — -.’ljﬁ—cﬂs
CH;

6.M130Mepamu ABIISAIOTCS BELIECTBA, POPMYJIIbI KOTOPHIX:
1) CH;—!‘]?H—[IZH—CH@ u CH;—CHy—CH—CH—CH;

CH; CHj CH; CH;
2) CH;—CH;—CH; —CH;—CHo—CHz u (13}13—CH2—=(|3}13
CHjy CHgy

3) CH.g—r.itH—fT*H—t:Hs n CH;— CH=CH —CHj
CH: CHj

4) CH;;—?H—?H—CH;; " CH;;—CH,g—(le—CHg—CHa
CH; CHs; CHj
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Bapuant Ne2

1. CdopmynupyiiTe OCHOBHBIC TIOJOKECHHUSI TEOPUU XHUMHUUYECKOTO CTPOCHHUS OPTaHHMYECKUX
coenquHenuit A.M.bytneposa.

2. Kakue BUIbI HOMEHKJIATYPhl OPraHUYECKUX COSAMHEHUN UCIIONB3YIOT B HACTOAIIEE BpeMs?

3. Kakwuie Buzbl pOpMysT HCTIONB3YIOT B OPTaHUIECKONW XUMHH?

4.CoctaBuTh CTpYKTypHBIE hopmyisl coequnenuii: C3H8, C4H10.

5.CocTaBbTe TpU CTPYKTYpHBIC (hOPMYIIBI H30MEPOB YTIIeBO0poaa, hopmyina kotoporo C6H14.

6.B nepeune ¢hopmyn BemecTs

A) CH3;—CH—CHs ') CH;—CH—CH—CH;
b CHy CH,

B) CHz—CH; 1) CH;—CHy—CH—CHjs
b, St

B) CHz—CH—CH;—CH;  E) CH;—CH—CH—(H—Clh
b, o

romonioramu sBisitoresi: 1)ABB; 2)ABE; 3)AB/1; 4) bB/]
Tema. Yri1eBOA0POAbI M UX NPUPOAHbIC HCTOYHUKH.
Bapuant Nel
1.[laiiTe XxapaKTepUCTUKY TOMOJIOTHYECKOT0 Psijia IKAaHOB U aJKaJMEHOB COTJIACHO IIAHY:
a)oOmras (hopmyJia BEIIECTBA;
0)ponioBoii cyddukc;
B) BUJIbl U30MEPUU;
I') HOMEHKJIATYpa;
1) XapaKTepHbIE peaKIuu.
2. Ha3artsb BemiectBa o HoMeHknatype MIOITAK:

CH,

|
a) CH,~CH-CH,-C—-CH

I

CH,-CH, CH,~CH,-CH,

g
CH,— CH;cI: —cI:H—CH3

CH, CH,
el
CH—CH—CH

I I I
CH, CH, CH,

3.PemmTe 3a1aun Ha HaX0XAEHUE MOJIEKYIISIPHON (POPMYJIBL.

1.MaccoBast nons yriiepojia B yriaeBoaopoze coctasisieT 85,7%. IInoTHocTs mapoB yrieBogoposa o
BO31yXy paBHa 1,931. Onpenennure MOJEKYISIPHYIO U CTPYKTYPHYIO (OpMYITy.

2.Yraesoaopon coaepxut 16,28% Bomopona. IlnoTHOCT, 3TOro BemiecTBa MpU HOPMAJIbHBIX
ycnoBusix 3,839 r/n. Haiigure MonekynsapHyo ¢opMmyny 3Toro yrieBogopona. Hamwmcats
CTPYKTYpPHYIO (OpMYITY.

3. VYraeBonmopox coaepxut 82,76% yrinepona. Macca 1 51 3Toro yrieBojopona (H.y.) COCTaBisieT
2.589 r. Haitnure MonekysipHyto opMyIiTy 3TOro yrieBojopoaa. Hamucats cTpykTypHyto hopmyiy.
4 .HazoBuTe npeuMyIiecTBa IpUpOAHOTro rasa rnepes ApyruMu BUAaMH TOILINBA.
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Bapuant Ne2

1.JlaiiTe XapaKTepUCTUKY TOMOJIOTMYECKOTO Psi/ia AIKEHOB M aJIKUHOB COTJIACHO IIJIaHY:
a) obmas (hopMyIia BEeUIECTBA;

0) ponoBoii cydukc;

B) BU/JIbI H30MEPUH;

I') HOMEHKJIATypa;

1) XapaKTEpHbIE PEAKLUH.

2. Ha3Batb BemniectBa no Homenkiarype MIOITAK:

?H3?H3
cm—?—?—cm

CH, CH,—CH,

6) CH,~CH—CH—CH—CH,;
I
CH, CH,—CH,—CH,

CH,~CH,-CH,

B) CH;—CH:—CH—CH—CH—C[‘—CH!—CHJ—CH:—CHx.

(IZII;(IZII;Cl‘H,CH,
3.PemmTe 3a1aun Ha HaX0XACHUE MOJIEKYISIPHON POPMYIIBL.
1.OTHOCUTENBHAS TJIOTHOCTD MApOB AJIKWHA TI0 KUCJIOpoay paBHa 2,125. BriBenute MONEKYISIPHYIO
dbopmyny ankuna. Hanucats cTpykTypHYyto dhopMyy.
2.0THOCUTENbHAS TUIOTHOCTH MapoB YIIEBOAOPO/IA 1O BOAOopoAy paBHa 49. MaccoBas 1o yriiepoaa
B HeM paBHa 85,71%, maccoBas mons Bomopoaa pasHa 14,29%. BeiBeaute MonekynsapHyo Gopmyry
yraeBogopoaa. Hamucars cTpykTypHYIO opMyy.
3.0OTHOCUTENBHAS TIIOTHOCTH MApOB YIIIEBOAOPO/a MO0 BOAOPOLY paBHa 55. MaccoBast A0s yriiepoaa
B HeM paBHa 87,27%. BriBeaute mMonekyssipHyo GopMmyiy yrieBojaopoaa. HamucaTe cTpyKTypHYIO
bopmyy.
4. Ykaxure o01acTi IpUMEHEHUS METaHa.
Tema. Kuciopoacoaep:xamue opranndeckue coeJMHeHHUsI.
Bapuant Nel
1. OnmmuTte XWMHYECKHe cBolicTBa (QeHona. JlokaxuTe, YTO KHUCIOTHBIE CBOWCTBa (QeHona
BBIPXXCHBI CHUTBHEE, YeM Y BOJIBI U CITHPTOB.
2. Hanumure CTPYKTYpHYIO M SMIIUPUYECKYIO (hOPMYIIBI BEIIeCTBa, Ha3BaHUE KOTOPOTO 5-METHI-4-
rekceH-1-uHon-3. CpaBHUTE YHCIO aTOMOB BOAOPOJAa B MOJEKYJE 3TOr0 CIHPTA C YUCIOM aTOMOB
BOJIOPOJIa B MOJIEKYyJ€ aJKaHa C TAaKUM >K€ YHCIOM aTOMOB yriepoaa. Uem oOBACHSAETCS 3TO
pazinuue?
3.CocTaBbTe CTPYKTYpHBIE (HOPMYITBI IO HA3BAHUSIM CITUPTOB:
a) rekcaHos-3; 6) 2-MeTUJINEeHTaHo-2; B) H-OKTaHoJ; T) 1-penunnponanon-1;
1) 1-IUKIOTeKCUITITAaHOI.
4. HaszBatp BemectBa nmo Homenkiarype MIOITAK:

o
CH,—CH,—cZ
H
0 o o
CH,—CH,—CH—CH—CZ CH,—CH—CH—CZ cH, —cZ
L H I N H
CH, CH, CH, CH,



5. Pemnre 3anauy.

[Ipu okmcinennn 17,2 T anmpaerujaa aMMHUAYHBIM PAacTBOPOM OKCHIa cepedpa BwIAenmioch 43,2 T
metasuia. OnpenennuTe MOJIEKYIApHYIO (OpMyIy allbJeTruaa.

CocTaBuTh CTPYKTypHBIE (OPMYJIBI M30MEPHBIX aNbJETHIOB W Ha3BaThb MX IO MEXIYHApOIHOM
HOMEHKJIATYypE.

Bapuant Ne2

1.OnummTe XUMUYECKHE CBOMCTBA alibIerua0B. CIIOCOOBI MOTYyUEHHUS alTbJIETHI0B.

2. CKOJIBKO CIIUPTOB UMEIOT MOseKyIsipHyto hopmyny CSH120? CocraBbTe CTpYKTypHBIE (HOPMYJIBI
9THUX BEIIECTB W HA30BUTE HX. TOJBKO JIM CIHPTaM MOXXET COOTBETCTBOBAaTh d3Ta Qopmysna?
CocTaBbTe CTPYKTypHBIE POPMYIIBI IBYX BeliecTB, nMetonux Gopmyny CSH120 u He oTHOCSIIHUXCS
K CITUPTaM.

3.CocrtaBbTe CTPYKTypHBIE ()OPMYIIBI:

a) 2,3 — IMMETUJINICHTAHOJ — 3; B) 2-METHI-3-3THITeKCaHoI — 1;

0) 2 — meTuarentanos — 3; 1) 2-xJyiopnpomnason — 1

4.Ha3zBatsb BeniectBa 1o HoMeHkinarype MIOITAK:

CH,
|
CH,—C—CH,—COH CH,—CH,—CH—CH—COH
| I l
CH, CH, CH,

o)
CH;—CH,—cZ
H

_o
CH,— CH,—CH—CH—CZ
| |
CH, C,H;

5.Pemnre 3anauy.

Kaxoit 006EmM Bomoposa (H.y.) BBIASIHUTCS MPU B3aUMOJACUCTBUH 37 T CMECH M30MEPHBIX CIIHUPTOB
cocraBa C4H9OH c u36bITKOM MeTayunyeckoro Kanplus? COCTaBUTh CTPYKTYpHBIE (POPMYIIBI BCEX
M30MEPOB JAHHOTO CIIUPTA M Ha3BaTh X MO MEXAyHApOAHONW HOMEHKIIAType.

Keiichbl

Keiic Nel. «Ximop B xu3HM dUeioBeka» B SmoHum oO0benIMHEHHBIMU CcHIaMH HannoHanIbHOTO
WHCTUTYTA 3710poBbs U IIpedexrypHoro yHuBepcutera CUA3YOKH OBLIO MPOBEACHO HCCIIEIOBAHHE.
YueHble BBIICHUJIM, YTO €CTECTBEHHBIE OPraHUYECKUE BEIUECTBA BCTYIIAIOT B PEAKUUIO C
XJIOPUPOBAHHOW BOJIOM W3-TIOJ KpaHa, 00pa3ysl OMAaCHBIC COCAMHEHHS, KOTOPHIE MOTYT CIYXHTh
NpUYMHOM paka. Takue coenuHeHus: HasbiBalOTCA MX, To ecTth «MytareH ukc» win «HeuszBecTHbIN
MyTareH».

3agaHus:

1. Ipennmoxxkute crocoObl YMEHBIICHHSI SJIOBUTOTO BIMSHUS XJIOpa B NMUTHEBOW BOJE HAa OPraHU3M
YyeJIOBeKa.

2. Ucxons U3 cBoeH KU3HEHHOW MPAKTUKHU, TPUOIM3UTENHHO PACCUUTANTE, CKOJIBKO XJIOPUPOBAHHOM
BOJIbI BBl UCIIOJIB3YETE B TEUCHUE JTHA U JUIsSl KAKUX LeJIei?
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3. Kakue opransl uenoBeka 00JIbIIe BCETO CTPAJAlOT OT BO3IeHCTBUSA XJopa?

4. Kak BiusieT XJIOpUpPOBAaHHAS BOJA HA YEJIOBEKa MPHU KyIaHUU?

5. Haiinute ZONOJHUTENBbHYIO HH(OPMAIIHIO O 3aMEHE XJI0pa Ipu 00e33apaskuBaHUH BOJIbI.

6. MUccnenyiite pasznuyHbie TOBaphl OBITOBOM XUMHUHM B cBoeM jgome. CocTaBbTe CIHCOK
XJIOPCOJIEPKAIIUX COSTMHEHUH, YKaKUTe Mepbl 0€30IaCHOCTH MPU paboTe ¢ HUMHU.

Keiic No2. «Bogopomomobunu — mar B Oyaymee» ABromoomiu Honda FCX Clarity Ha BogopoIHbIX
TOIUTMBHBIX d3JIEMEHTax e3aaT 1o goporam EBpomer ¢ 2009 roma. B 2011 romy Honda
NPUCOCTUHMUIIACH K €BPOMEHCKOMY mapTHEpcTBY sKonoruunoi sHeprun (Clean Energy Partnership),
MocJie 4Yero BbIBeJa Ha MEpBBIA IUIaH MPOU3BOJACTBO JKOJOIMUECKH UYHCTHIX aBTOMOOWIeH. A Ha
[Tsrom MockoBckoM MesxayHapogHOM aBTocasioHe BA3 npeacraBui cBoro HOBUHKY «JlagaAHTam» ¢
OaJJIoHaMU BOJIOPOJa U KHCIOPO/a.

3anaHus:

1. ITouemy MHOTHE aBTOMOOWJIbHBIE KOMIIAHMU pPa3paldaThIBAIOT aBTOMOOWIHM, paboTarolie Ha
BOJIOPOJHOM TOIUTHBE?

2. Kak BBIXJIOIHBIE Ta3bl aBTOMOOWJICH, paboTalmUX Ha YrieBOJOPOAHOM TOIUIMBE, BIHUSIOT Ha
3JI0pOBBE YesIoBeKa?

3. Kakue «+» 1 «—» Bbl BUIUTE Y BOJIOPOAOMOOUIIEH?

4. Haitnute NONOJHUTENBHYIO HH(POPMAIIHIO 00 UX YCTPOUCTBE.

5.Ecnu B Bamel cemMbe WM y BallUX 3HAKOMBIX €CTh aBTOMOOWIM, MOJCUYMTANUTE, CKOJBKO
PUOIM3UTEIIBHO INTPOB OCH3WHA, ra3a U KAKOH MapKH UCIIOJIb3YeTe CKEIHEBHO.

6. Kakue BemectBa M B KAaKOM KOJIMYECTBE MOTYT HAaXOJUTHCS B BBIXJIONMHBIX Ta3ax BalllUX
aBTOMOOMIIEN?

Keiic Ne 3. T'a3 6e3 3amaxa, BKyca u 1BeTa. ['oput ¢ oOpazoBaHHEM BOJBI U YIJIEKUCIIOTO Taza. JTo
BEIIECTBO HAXOJUT IIMPOKOE MpPUMEHEHHEe B OBITY B KauecTBE TOIUIMBA, CEILCKOM XO3SHCTBE,
METaJUTypIUH.

3aganue:

1. HazoBuTe 3TO BelecTBO.

2. K xakomy Kjaccy COeIMHEHUI OTHOCUTCS JaHHOE BEIIECTBO?

3. KakoB kauecTBeHHbBIN U KOJTUYECTBEHHBII COCTaB 3TOTO BeuiecTna?

4 Kakue BemecTBa 00pa3yroTCsi MPU B3aUMOJEHCTBUM KHCJIOPOAA C 3THM BEHIECTBOM? 3amuIIuTe
YpaBHEHUSI BO3MOKHBIX PEAKINIl 1 HA30BUTE MIPOYKThI pEAKIIUH.

5. [Toyemy 3Ty peakIuio Ha3bIBAIOT TOpeHuEeM?

Keiic Ne 4. «Henonpasumas omubdka» B ¢pupme TOO «Kackan-2» npu 3akauke rasza B OaJIJIOHbI, HE
00aBUJIM BELIECTBO KOTOpOE MPHJIAET 3amax JoMaliHeMy rasy. ['a3 Obl1 JocTaBiieH B OJHY M3
KBapTUP U IIPU 3TOM OAJJIOH Mpomyckai. Yepe3 CyTKU Bce XKHIIbLbI OKa3aJIMCh B OOJIbHUIE

3anaHue:

1. UmeeT nu mpupoIHBIi ra3 mponaH u OyraH 3anax?

2. Kakyro HenmonpaBuMyIo OIIMOKY COBEPIIMIN PaOOTHUKHU T'a30BOM CTAHIMM MPH 3aKayKe OBITOBOTO
raza?

3. Kakoe BemiecTBo NpuaeT 3amnax JOMalIHeMy rasy?

4. Moxet i 000HSHUE YeTTOBEKa YIOBHUTH ra3 0e3 3amaxa?

5. Kakum npubopom MOKHO JJOKa3aTh IPUCYTCTBHUE ra3a B KBapTHpeE, €ClIM OH Oe3 3amaxa?

Keiic Ne5. «Ounctka wnedrenpoaykroBy Hamnume IerKkoOCMONSIOMMUXCS  HEHACBIIIEHHBIX
YIIEBOIOPOAOB U KHCIOPOJ-, a30T- U CEPOCOJEPKAINX COCIUHEHUN B cOCTaBe HEPTEIPOMYKTOB
CHI)KAeT KayeCTBO IMOJIYYEHHBIX U3 HUX NMPOAYKTOB. [103TOMY OHM MOABEPratoTCsi OUUCTKE.

CrocoObl  OYUCTKH: 00pabOTKAa KHUCIOTOW M OCHOBaHHEM, 3aTeM THIPOOYMUCTKA, aacopOomusi u
abcopOIus.

Ounctka kucnoraMu. JIJis OYHCTKU OT HEHACHIIICHHBIX YTIIEBOJAOPOJOB M a30THUCTBIX OCHOBAaHUI
He(TenmpoAyKTHl 00pabaTHIBAIOT HEOOIBIIUM KOJTMYECTBOM CEPHOW KHUCIOTHI. 3aTEM ISl OYMCTKU OT
HaTEHOBBIX KHUCJIOT U OCTATKOB CEPHOM KHCIOTHI MX 00pabaThIBAalOT IIEJNOYbIO, a TOCIE 3TOrO0
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MPOMBIBAIOT BOAOK. OCTaTOK mocie 00pabOTKU KHCIOTON HA3bIBACTCSI KUCIIBIM TyJJPOHOM, a OCTATOK
nocyie 00padoTKH MIEN0UYbt0 — HaTOM, (HaTpueBas Cojb HAQTEHOBBIX KUCIIOT).

CymHOCTh OYUCTKM HE(PTENpOAYKTOB METOJAMH aacopOouMu W abcopOIMM  3aKiIouaeTcs B
CEJICKTUBHOW  ajncopOIuu  afcopOeHTaMu  BpeAHBIX IpUMeced, HMEIOIUXCs B COCTaBe
HEPTENPOIYKTOB.

C uenbio MOBBIIIEHUS YCTOMYMBOCTH U KadecTBa B HE(PTEHNPOAYKTHI J100ABISAIOT HEOOJbIIOE
KOJIMYECTBO AHTHUOKHUCIHTEICH (MHTHOUTOpPOB). B KadecTBe MHTHOMTOPOB HCIONB3YIOTCS (PEHOIBI,
apoMaTH4eCKHE aMUHBI, aAMUHO(EHOJIBI U T. 1.

3ajanue keucy:

1. U3yunth criocoObl ouncTku HeGTH (agacopOmus u abcopOrus)

2.Yem oauH cioco0 OTIMYAETCS OT APYroro?

3.Kakue crmocoObl 04uCTKH HEDTH MOXKETE MPEIIOKUTD BbI?

Keiic Ne 6. «3Jkonorus u HedrenpoMbicen» 3arpsA3HEHUs OKpYKaIOLIe cpeapl npu A00bde HedTH
JUIsL HAIIero BPEMEHM OuYeHb aKTyalbHa Impobsema. ONacHbIM HCTOYHUKOM 3arpsA3HEHMs
Kacnuiickoro wmopsi siBisercs Mopckas HedTenoOblya, Takke Kacnmii 3arpsisHsieTcs npu
TPaHCHOPTHPOBKE HePTH TaHKepamu. Kakaplii W3 Bac BUAEN IO TEJIEBU30pY IOCIEICTBHS aBapuil
He()TEHAIMBHOTO TaHKepa. UEpHbIE, MacIsSHUCThIE Oepera, MOKPBITHIE Ma3yTOM, KpPbUIbsl MTHUIl B
BA3KOM Mas3yTe, JIIOJIU B 3aLIUTHBIX KOCTIOMAX, KOTOPbIE COOMPAIOT HEPTH JIONAaTaMU U BEAPaAMHU.
Tankep «Butssp» ¢ 3 Ha 4 aBrycra (kak coobmaet «Ka3zaxcranckas mpasaa») nepeo3ui HedTs 180
toHH 1o Kacnuio. B ycnoBusX 1mioxoil BHIMMOCTH TaHKEp IMOJyYHJI MPOOOMHY W HAdal TOHYTb.
YenoBeueckux KepTB cymenu u3bdexats. Ha moBepXHOCTH MOps, T 3aTOHYN TaHKep 00pa3oBaIoCch
He(TAHOE MATHO, KOTOPOE Pa3IliIoch Ha TeppuTopuu donee 20 KM.

3ajaHue K Keucy:

1.Hackonpko omacHo HedTsiHOE 3arpsizHeHHe Kacmus M Kakue SKOJIOTMYECKHE TOCIEICTBHUS OHO
nmeer?

2. [IpuBeauTe mpUMeEpHI pelIeHUs] JAHHON YKOJIOTUYECKOU MPOOIeMbI?

3.Kaxue texHonoruu ass coopa He()TH C MOBEPXHOCTH MOPSI MOKETE MPEJIOKUTH BbI?

Keiic Ne 7. IloBbllleHHE KOHILEHTPALMU HEKOTOPHIX Ta30B B aTMoc(epe MOXKET MNPUBOAUTH K
r7100anbHOMY TOTEIUIEHUIO - TaK Ha3blBaeMOMY «mapHUKoOBOMY 3¢ dekty». [loxanyi, Hauboiee
BaXHBIMU «ITApHUKOBBIMU razamm» asisitorcs C02 u CH4.

MeTtaH BO3HUKaeT HpU aHa’poOHOM (T. €. MPOMCXOJAIIEM B OECKHUCIOPOAHOM cpene) pacmajne
OpraHMYECKHUX BEIIECTB; MY3bIPbKHM MeETaHa 00pa3yloTcs B OOJOTHUCTBIX MECTHOCTSIX, 3a YTO OH
HOJY4YMJT Ha3BaHUE «OOJIOTHBIN ra3». 3aToNJIeHHbIe MOJs (HallpuMep, PUCOBBIE TOJIsI BO BPEMs CEBa)
ABJISIIOTCS HCTOUHUKOM OOJBIIIOTO KOJIMYECTBA METaHa.

JpyruM MCTOYHMKOM METaHa SIBJIAIOTCS KBAYHBIE KMBOTHBIC, TAaKHE, KaK KOPOBBI, OBLBI U KO3BI,
MUIIEBApUTENbHAS CUCTEMa KOTOPBIX YCTPOEHAa OCOOBIM 00pa3oM [jsi NepeBapUBaHUS TPaBSIHOMN
NUIIK: KOHEYHbIE TPOAYKTHI MeTaboIu3Ma

coJlep’KaT MeTaH, KOTOPbIN BbleseTcsl B aTMochepy. DTO MPUPOAHBII MpoIiecc, XOTs KOJIUYECTBO
JIOMAIIHUX JKMBOTHBIX 3aMETHO BBIPOCIIO 3a IOCIEAHHUE JBa CTOJETUA. boiee Toro, cocraB KOpMOB
CYIIECTBEHHO BJIMAET HAa KOJIMYECTBO 00pa3yrOLIErocsi MeTaHa.

1.Copmynupyiite runoresy BbIACICHUS METaHa JIIOIbMU.

2. Kak KoIM4ecTBO MeTaHa, 3aBUCHUT OT KOJIMYECTBA HACEJICHHUS IUIAHETHI.

3.Yto siBIsIeTCs MICTOUHUKOM BBIJIEIEHUSI MeTaHa B aTMochepy?

BapuaHTBI TeM IIPOEKTOB
1. UccnenoBaHue cocTaBa MUHEPAIbHON BOJBI U PEKOMEH AN 110 €€ UCIIOIb30BaHHUIO.
2. UccnenoBanue pa3pymiaromero 1eHCTBHS MPUPOTHON BOJBI HA CTPOUTEIIBHBIE MAaTEPHAIIHI.
3. CocraBieHre IpOEKTa [IBETHUKA/OTopo/ia/caja B 3aBUCUMOCTH OT COCTaBa MPOAHATN3UPOBAHHBIX
MIOYB B COOTBETCTBUM C JU3aWHEPCKUM 3alIpOCOM (MOHOXPOMHBIN LIBETHUK, [IBETHUK OJIHOJIETHUKOB,
MHOT'OJIETHUKOB, IEKOPATUBHBII OrOpO U JIp.).
4. CocraBieHue COAJIAaHCHPOBAHHOTO MEHIO Ha JIeHb (HENETI0) B 3aBUCHMOCTH OT COJCpP)KaHUS
XUMHUYECKHX MAaKpPO U MUKPOIJIEMEHTOB B IPOAYKTAX MTUTAHHUS.
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HccinenoBanue kauecTBa MUTHEBOU BOJEL.

HccnenoBanue mpoO BOJAOIIPOBOIHON BOBI HA TIPEIMET YCTPAHCHUS )KECTKOCTH.

YcTpaHeHne )KeCTKOCTH BOJIBI B CEITbCKOX 03 CTBEHHOU JIESTEIIbHOCTH.

KoHTposb kauecTBa TEXHUYECKOM BOJIbI Pa3HbIX BUJIOB B COOTBETCTBUU ¢ MeToukamu o ['OCT.
. Coznanue 1eKOpaTUBHOM IITYKaTypKH.

10 [IurMeHTHI B U3IENUSAX U3 CTEKIIA.

11. HccnenoBanue pa3pymiaromiero AeCTBHUS BOJAbI HA CTPOUTEIBHBIC MAaTEPUAIIbI.

12. Onenka cocCTOSHHMS BO3ayXa pabodeil 30HBI CHEIUANKMCTAa (TEXHOJOTra, CTPOUTENS U T.I., C
y4eTOM O00JIacTH TNPOPECCHOHANBHONH JEATeIbHOCTH) B COOTBETCTBUM C HOPMATHBHBIMU
JIOKYMEHTaMHU.

13. Omnpenenenue KpacuTeseil B HATypaJIbHBIX M TPOU3BOICTBEHHBIX COKAX.

14. Ananu3 GU3MKO-XMMHUYECKUX CBOMCTB MOJIOKA Pa3JIMYHOTO aCCOPTUMEHTA.

15. UccnenoBanue CBOWMCTB aCUPHHA U U3YUCHUE €TO BIUSHUS HA OPTaHU3M YEIOBEKa.

16. M3yueHue cBOMCTB KpacuTenel 1 0OHapy>KEHUE TOJICIACTUTENEH B COCTaBe HOTYPTOB.

17. OGnapyxenue BuramrHa C B HaTypaJIbHbIX COKaX.

18. PaszpymmrensHoe Bo3aeiicTBie Koka-Kkobl Ha OpraHu3M 4ejaoBeKa.

19. KucnoTHbIH T0XKIb U €0 BIUSHAE HA OKPYKAIOIIYIO CPEAy.

20. YcTpaHeHHUE )KECTKOCTH BOJIbI Ha MPOMBIIIICHHBIX MPEITPUATHSX.

21. VccnenoBaHue cocTaBa U Ka4ecTBa MOPOKECHOTO.

22. ConepkaHue HUTPATOB B 3€JICHHU.

23. Ompenenenue coneprxanusi BuTaMuHoB A, B1, B6, B12, P, C B opexax.

24. OmnpeneneHue 00IIEH KECTKOCTH BOIBI.

25. OmnpeneneHre KUCIOTHOCTH XJICOOOYIIOUHBIX H3ACITHMA.

26. Omnpenenenue Hanuyus BUTaMuHa C B pa3iIMYHbIX BUJAX KAITYCTHI.

27. OmpepneneHue HATHYMS BUTAMHHA A B Pa3JIMYHBIX BHIaX OBOIICH.

28. OmpeneneHue KUCIOTHOCTH XJI€OO0YIOUHBIX U3ICTUH.

29. OmpeneneHue KUCIOTHOCTH MOJIOKA.

30. Coxnep:kaHue HUTPATOB B KapTodere.

31. Omnpenenenue oOIIeH )KECTKOCTH BOBI.

32. ConeprkaHHe HUTPATOB B OBOIIAX U WX BJIHMSHHUE HA OPTAaHU3M UYEIOBEKa.

©ooNo O

TeMbl 10KJIa10B
. CoBpemeHHBIE METOIbI 00€33apaKUBaHUS BOJIBIL.
. AJIIOTpONHS METAJUIOB.
. Ucnionp30BaHMe paguoakTUBHBIX U30TONOB B TEXHUYECKUX LENSX.
. PeHTreHoBckoe u3nydeHne U ero UCHoIb30BaHUE B TEXHUKE U MEIULIMHE.
. OxpaHa OKpy>KaroIel cpepl OT XUMUYECKOTO 3arpsI3HEHUS.
. CepHast KuCI0Ta — «XJ1€0 XUMUUECKOU TTPOMBIITUICHHOCTH.
. [IpakTiveckoe mMpUMEHEHUE dIIEKTPOou3a: padhuHUPOBAHUE, TATHBAHOIIIIACTUKA, TAIbBAHOCTETHS.
. UcTopus mBEACKON CIUYKH.
. Ponp MeTanioB B HCTOPUM YETOBEUYECKOM [IUBUIN3ALINH.
10.Mcropus pa3BUTHS YEPHOW METAJUTYPIHH.
11.Ucropust pa3BUTHS LIBETHOW METAJUTYpPIUH.
12.CoBpeMEeHHOE METAIUTYPrUYECKOE MPOU3BOJICTBO.
13.Posib METAIITIOB U CIUIABOB B HAYYHO-TEXHUYECKOM IIPOIpECCE.
14.Koppo3ust METaiioB U CLOCOOBI 3aIIUTHI OT KOPPO3HUH.
15.5Kkon0rnueckre aceKThl UCIOJIb30BAHUS YIIIEBOIOPOJAHOIO CBIPBSI.
16.OkOHOMHYECKHE  aCMEKThl  MEXKIYHApOAHOTO  COTPYAHUYECTBA IO  KMCHOJIb30BaHUIO
YIJIIEBOIOPOAHOIO CHIPBSI.
17.Xumust yrieBogOPOIHOTO ChIPbA.
18.Y1i1eBO1I0pOIHOE TOIUIMBO, €70 BUABI U HA3HAUCHHUE.
19.CunTeTHYeCKHE KayqyKH: UCTOPHS, MHOTOOOpa3ue 1 MEePCIICKTUBEI.
20.Pe3nHOTEXHNYECKOE ITPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IPOrpecce.

O 00 1IN DN K~ W~
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21.ITpuMmeHeHnEe apOMaTHYECKHUX YIJIEBOJOPOIOB.

22. ApoMaTH4eCKHE YTIE€BOJOPOIbI KaK ChIPhE ISl TPOU3BOICTBA MECTUIIMIOB.

23.HedTh 1 €€ TpaHCIIOPTUPOBKA KaK OCHOBA B3aMMOBBITOHOT'O MEXTYHAPOIHOTO COTPYTHUIECTBA.
24.CBapo4yHO€E NPOU3BOJICTBO U POJIb XUMHUH YIJIEBOJOPOJIOB B HEM.

25.Y1eBoibl M UX POJIb B )KUBOU MPUPO/IE.

26.CpencTBa rUrMeHbl HA OCHOBE KUCIOPOACOIEPKAILINX OPTaHUYECKUX COSTMHEHUM.
27.Cunrernueckue motouue cpencrsa (CMC): 1ocTOMHCTBA U HEIOCTATKHU.

28 Jlepuuur Oenka B MNHIIEBBIX MPOAYKTaX U €ro MpPeoJoJICHHEe B paMKax TIioOaibHOU
IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

29.Xumus 1 OMOJIOTHS HYKJICMHOBBIX KHCIIOT.

Tembl pedepatoB
1. buorexHonorus u reHHast UHxeHepus — TexHosoruu XXI Beka.
2. HanorexHonoruss Kak NPUOPUTETHOE HAIMpPaBJICHUWE pa3BUTHUS HAYKd U TIPOU3BOJICTBA B
Poccuiickoit @enepanuu.
3. CoBpeMeHHbIe METO/IbI 00e33apaKMBAaHUS BOJIBI.
4. Annotponusi METaJIOB.
5. XKuznp u gearenbHocth J.M.Menaeneena.
6. «lleprogmueckoMy 3aKOHY OYyIyIee HE TPO3UT PA3PYIICHUEM. . .)»
7. Cunte3 114-ro snementa — TpuyM¢ pOCCUICKUX PUIUKOB-SICPUINKOB.
8. HM3ortomsl Bogoposa.
9. Hcnonb3oBaHUE paAMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LIETISX.
10. PeHTreHOBCKOE M3ITy4eHHE U €TO UCTIOIB30BaHUE B TEXHUKE M MEIHIINHE.
11. IIna3Ma — yeTBEpTOE COCTOSIHUE BEUIECTBA.
12. AmopdHsie BeniecTBa B IpUPOE, TEXHHUKE, OBITY.
13. Oxpana okpyxaromieil cpesipl 0T XUMUYECKOT0 3arpsi3HeHus. KonndecTBeHHbIE XapaKTepUCTUKU
3arpsI3HEHUS OKPYKAIOIEH CPEJIbI.
14. TIpumeneHue TBEpAOTrO U razoodpazHoro okcuaa yriaeposaa (IV).
15. 3ammra 030HOBOrO 3KpaHa OT XMMHUYECKOT'O 3arpsi3HEHMS.
16. I'pyOoamcriepcHbIE CHCTEMBI, MX KIACCU(PHUKAIMSI M HCIOIb30BaHUE B MPO(ECCHOHATBLHOU
NeSITeTbHOCTH.
17. Kocmernueckue remim.
18. IlpuMeHeHHE CYCHIEH3H U SMYJIBCUI B CTPOUTEILCTBE.
19. MuHepaisl U TOpHBIE TIOPOBI KaK OCHOBA JIUTOC(hEPHI.
20. PactBOpsI BoKpyT Hac. Tursl pacTBOpPOB.
21. Bopa kak peareHt u cpena sl XMMHUYECKOro Mporiecca.
22. Xwuznb u nestenbHOCTh C.AppeHuyca.
23. Bxitag oTeuecTBEHHBIX YUCHBIX B Pa3BUTHE TEOPHH MIEKTPOIUTHICCKON TUCCOITUAIIHH.
24. YcTpaHeHHe )KeCTKOCTH BOJbI Ha MIPOMBIIIICHHBIX MPEANPUATHSIX.
25. CepHas KHCIOTa — «XJIe0 XHMAYECKOH TPOMBITIIEHHOCTH.
26. Vcnonp3oBaHWe MUHEPATIBHBIX KUCIOT HAa IPEANPHUATHAX Pa3IMYHOI0 IpoQuIIs.
27. OKCHIBI ¥ COJTU KaK CTPOUTENLHBIC MaTePHAIbI.
28. Hctopus rurmca.
29. TloBapeHHAs COIb KaK XUMUYECKOE CHIPBE.
30. Muoronukuii kapOoHAT KaJblMs: B IPUPOAE, B IPOMBIIUIEHHOCTH, B OBITY.
31. Peakumu ropeHus Ha IPOU3BOJICTBE U B OBITY.
32. BupTtyanbHOe MOJIETHUPOBAHUE XUMHUECKUX MPOIIECCOB.
33. DIIeKTpOIu3 pacCTBOPOB AIEKTPOIUTOB.
34. DnexTponu3 paciiaBoB IEKTPOIUTOB.
35. IIpaktuueckoe MIPUMEHCHHE AJIEKTPOJIN3A: padbuHHpOBaHHKE, rajgbBaHOIUIACTHKA,
rajJbBaHOCTETHSI.
36. Hcropwus mosydeHus ¥ MPOU3BOJICTBA ATIOMHUHMS.
37. DIeKTpOoNIUTUYECKOE MOTydeHHEe U padUHIUPOBAHNE MEIH.
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38. XKusznsb u gearenbHocTh 1. J[9BH.

39. Ponp meTamsioB B MCTOPUM YEIOBEUECKOW HUBWIM3aUU. VCcTOpHsl OTEYECTBEHHON YEpHOM
MeTaiyprud. COBpeMEHHOE METAJUTYPTUYECKOE MTPOU3BOJICTBO.

40. HUctopust OTe4eCTBEHHON I[BETHOW MeTautypruu. Ponb MeTaquioB M CIUIaBOB B HAy4HO-
TEXHHYECKOM IpoTrpecce.

41. Koppo3usi METaIoB U CIOCOOBI 3aIIUTHI OT KOPPO3HH.

42. VuepTtHbIe WK 6JaropoIHbIE Ta3bl.

43, Poxmaromye coiay — rajJIor€HbI.

44. Vctopus WIBEICKON CIIMYKH.

45. Hctopusi BOSHUKHOBEHHSI U Pa3BUTHUSL OPraHUYECKOI XUMUHU.

46. Xwusnb u nearenpHocTh A.M.ByTiieposa.

47. Butanms3Mm u ero Kpax.

48. Ponb OTEUECTBCHHBIX YUCHBIX B CTAHOBIICHUU M PA3BUTUN MUPOBOI OPraHUYECKOW XUMUH.

49. CoBpeMeHHbIE NMPEACTABICHUS O TEOPUU XUMUYECKOTO CTPOCHUS.

50. Dxoyormueckue acreKThl UCIOJB30BAHUS YTIICBOOPOJIHOTO CBHIPHSI.

51. DKOHOMHYECKHE  aCMeKThl  MEXKIYHApOJHOTO  COTPYJHUYECTBA IO  HCIOJIb30BAHHUIO
YTIICBOIOPOIHOTO CHIPBS.

52. HUctopusi OTKpHITHS W pa3pabOTKU Ta30BbIX W HE(PTAHBIX MecTopoxaeHud B Poccuiickoit
®denepauuu.

53. Xumus yrieBoJopOoJHOTO ChIpbs U Most Oy ymas mpodeccusi.

54. VYrieBoopoaHOE TOIIMBO, €r0 BUABI U HA3HAUCHHUE.

55. CuHTeTHYecKHe KayqyKH: UCTOPHUS, MHOTOOOpa3ue 1 NepCreKTUBBDI.

56. Pe3nHOTEXHUYECKOE POU3BOACTBO U €0 POJIb B HAYYHO-TEXHHYECKOM TIpOTpecce.

57. CBapouyHO€ MPOU3BOJICTBO U POJIb XUMHUU YIIIEBOAOPOJIOB B HEM.

Kpurtepnu onieHKH KOMIIBIOTEPHOI'0 TECTHPOBAHMS

IIpn mpoBeneHMM TEKYLIETO KOHTPOJISI YCIEBAEMOCTH B BHUJIE TECTHUPOBAHMS KOJIMYECTBO
BONPOCcOB i cTyAeHTa - 30. Borpockl /Uil CTYZEHTOB BbIIAIOTCS CIy4allHBIM 00pa3oM, MO3TOMY
OJTHOBPEMEHHO CTY/IEHTBl OTBEUYAIOT Ha Pa3HOOOpa3HbIE 10 YPOBHIO CIOXHOCTH TECTOBBIE 3aJaHUS
CJIEIYIOIIEro THIA: BBIOOP OJHOTO MPaBUIBHOTO OTBETA; BHIOOP HECKOJIBKUX MPAaBUIIBLHBIX OTBETOB.
Ha Beimonnenue 3aaanuii orBogurcs 40 MUHYT.

3HaHMSI CTYIEHTOB OLIEHUBAIOTCS IO MATUOAIIIBHONW CUCTEME.

KonnyecTBo npaBUIbHBIX OTBETOB:

85-100% - oTimuHoO,

70-84% - xoporo,

50-69% - ynoBIETBOPUTEIBHO,

0-49% - HeyJOBIETBOPUTENIHHO.

Kpurtepun oueHnBaHus NPAKTHYECKUX PadoT:

IIpy TOATOTOBKE K TMPaKTHUECKOW paboTe PEKOMEHAYETCS HCIOIb30BaTh KOHCIEKTHI
JeKUui, ydyeOHO-MeToAuuecKkoe U MH(OpMallMoHHOEe o0ecrieueHne AucHUIUIMHBL. Kaxnoe 3amaHue
NPaKTUYECKON paboThI OLIEHUBAETCS 110 MATH OaIbHOM HIKae:

OneHka «OTJIIMYHO» BBICTABISIETCA MpPU COOIOJECHUM CIEAYIOIIUX YCIOBHM: CTYAEHT
BBINOJIHSET MPAKTHUECKUE 3a/1a4X B IOJTHOM 00bEME, OTBEYAET Ha BCE MOCTABJICHHBIE B TPAKTUYECKOM
3aJjaue BOIIPOCHI, BHIMOIHSIET BCE 3a/laHUsI IPAKTHUECKOH 3a1a4u.

OneHka «XOpoIIo» BBICTABISAETCS MO CIEAYIOUIMM KPUTEPUSAM: CTYJIEHT JOINYCKaeT B
pelIeHNH TMPaKTUYECKOW 3aJayd  HEe3HAYUTEJIbHblE HETOYHOCTH;, TMPAaBUIBLHO MPUMEHEHBI
TEOPETUYECKHE 3HAHMSI.

OneHka «yAOBIETBOPUTEIIBHO» BBICTABJIAETCS IO CIEAYIOIIMM KPUTEPHSIM: JOIYCKaeT B
pELICHUH NPAKTUYECKON 3a/laud 3HAUYUTENbHbIE HETOYHOCTH, B TOM YHCJIE HETOYHO MPUMEHEHBI
TEOPETUYECKUE 3HAHMUSL.

OneHka «HEyAOBIETBOPUTENIBHO» BBICTABIAECTCSA IO CIEAYIOUIMM KPUTEPHUSAM: CTYIAEHT HE
BBINOJIHACT 3a/1aHUs IPAKTUUECKON 3a7aui, OTBETHI COJIEPHKAT CYLIECTBEHHBIE OLIHOKH.
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KpuTtepun onieHKH NpOMeKyTOYHOM ATTeCTALUM:

3HaHUs CTYIEHTOB OLIEHUBAIOTCS 110 MATHOAIIBHON CHCTEME.

5 «OTJIIMYHO» - TITYOOKO M MPOYHO YCBOEH BECh MPOTPaMMHBIN MaTepHa; MOCIeJOBATEIBHO U
TOYHO IIOCTPOEHA peyb; OTCYTCTBYIOT 3aTPyJHEHUS C OTBETaMU Ha JIONOJHUTEIIBHBIC WU
YTOYHSIOLINE BOIIPOCHI;

4 «xopomo» - yCBOCH BeChb NPOTPaMMHBI MaTe€pUall; B PEeYUM HMMEIOTCA HE3HAYUTEIbHBIC
HETOYHOCTH; IMPABHIBHO MPHUMEHEHBl TEOPETUYECKHE 3HAHUS; HA OOJBIIMHCTBO JOTOJIHUTEIBHBIX
VI YTOYHSIOLIMX BOIPOCOB JJaH OTBET;

3 «yIOBJIETBOPUTEIBHO» - YCBOEHAa OCHOBHAs 4acThb IPOTrPAMMHOIO MaTepuaia; pedb He
COHNCPXKMUT  «IeTalleil»;  HeAOCTaTOUHO-NIPABUJIbHBIE  (OPMYIHUPOBKH; HAa  OOJBIIMHCTBO
JIOTIOJTHUTEIIbHBIX WJIM YTOUHSIOIIMX BOIIPOCOB UCIIBITHIBAIOTCS 3aTPYIHEHUS B OTBETE;

2 «HEyAOBICTBOPUTEIIBHO» - HE YCBOCHA 3HAYMTENbHAs 4acTh MPOrPaMMHOIO MaTepuala;
OTBET COJIEP>KUT CYLIECTBEHHBIE OIINOKH.

B xoze onieHnBaHUs MOTYT OBITh YUTEHBI JINUHOCTHBIE PE3YJIbTATHI.

5. OCOBEHHOCTH PEAJ/IMBALIUU JUCHUIIJIMHBI JI51 UTHBAJIMOB U JIML]
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbA

B cnyuae oOydeHus B KOJJIEHKE JMI] C OrPAHUYEHHBIMU BO3MOXHOCTSIMH 3/I0pOBBS
YUUTBIBAIOTCSI OCOOEHHOCTH ICUXO(QU3MUYECKOrO Ppa3BUTHUS, HHIUBUAyaJbHbIE BO3MOKHOCTH U
COCTOSIHUE 3710POBbsI TAKMX 00YUaIOLIUXCSL.

OO6pa3oBanue 00Oy4yarOIIMUXCsl C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHM 370POBbS MOXET OBITH
OpraHU30BaHO KaK COBMECTHO C APYTUMU OOYyUaIOLIMMUCS, TaK U B OT/AEIbHBIX TPYIIIaX.

OOyuaronyecss M3 4YuCla JUL ¢ OFPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3/10pOBbsI 00€CIEUEHBI
NeYaTHBIMHU | (WJIN) 3JIEKTPOHHBIMHA 00pa30BaTEIbHBIMU pecypcamMu B (popMax, aganTHpOBaHHBIX K
OTpaHUYEHUSIM UX 3/10POBBS.

OOyueHne WHBaIMJIOB OCYILECTBIIAETCS TaKKe€ B COOTBETCTBUM C HHJIMBUAYAJIbHOU
IporpaMMoil peabunuTay UHBaIUAA (IPU HATUYUN).

JUid u1 ¢ OrpaHUYEHHBIMHA BO3MOKHOCTSMH 370POBbsI TI0 CIIyXy BO3MOXHO MPEIOCTaBICHHUE
yueOHOW MH(pOpMaluu B BU3YaJIbHOM (opme (KpaTKuil KOHCHEKT JIEKIMH; TeKCThl 3aaaHuii). Ha
ayJUTOPHBIX 3aHATHIX JOIMYCKAETCS] MPUCYTCTBUE aCCUCTEHTA, a TAKXKE CYp/IONEePEeBOJUUKOB U (UIIN)
TU(dI0CYpIOTIEPEBOMYMKOB. TEKyIIMil KOHTPOJb YCIEBAEMOCTH OCYUIIECTBIIAETCS B HUCHbMEHHOMU
dopme: oOydaroluiicss MMCbMEHHO OTBEYaeT Ha BONPOCHI, MHCbMEHHO BBIMOJHSAET MPAaKTUYECKHE
3amanus. Jlokman (pedepar) Takke MOXKET OBITh MPEACTaBIEH B MUCBMEHHOW ¢opme, TPH STOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCA TEMHU K€, a TPeOOBaHUS K KAaueCTBY M3JIOKEHHUsS MaTepHuala
(MOHATHOCTh, KAayeCTBO pEYM, B3aUMOJCIHCTBHE C ayAUTOpHe M T. J.) 3aMEHAIOTCS Ha
COOTBETCTBYIOIIIME TPeOOBaHUS, MPEIbIBIIEMble K MUCbMEHHBIM paboTaM (KayecTBO O(pOpMIICHUS
TEeKCTa U CHHCKa JMUTEpaTypbl, IPaMOTHOCTh, HaJMYKW€ WUIIOCTPALMOHHBIX MaTepuaioB MU T.I.).
[TpomexyTouHas aTrTecTanus Ui JIMI ¢ HApYUICHUSIMHU CIyXa MPOBOJUTCA B MUCHBMEHHOH (opme,
IIPU 3TOM HCHOJIb3YIOTCS 00IIMe KpUTEpUH OlleHHBaHUA. 1Ipu HEOOXOAMMOCTH BpeMs MOATOTOBKH K
OTBETY MOXET OBITh YBEIUYEHO.

JUis U1 ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMH 3[0POBBSl 10 3pPEHUI0 YHHUBEPCUTETOM
o0ecrieynBaeTcsi BBITYCK M MCIOJIb30BaHME HAa YYEOHBIX 3aHATHIX albTePHATUBHBIX (OPMATOB
MEYaTHBIX MaTepuasoB (KPYMHbIN MIpUGT WK aynnodailsibl) a Takke o0ecreunBaeT 00ydaromuxcs
Ha/UJISKAIMMU  3BYKOBBIMH CpPEJCTBAMU BOCIPOM3BEAECHUS HHPOpMaUuu (AUKTOPOHOB H T.1.).
JlomyckaeTcss NOpUCYTCTBHE  aCCUCTEHTa, OKa3bIBaIOLIEro  olydarolemMycs  HeoOXOAUMYIO
TEXHUYECKYIO TIOMOIIb. TeKyIIHii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIsIETCS B YCTHOM popme. [Ipu
IPOBEICHUHN MPOMEXKYTOUHON aTTEeCTallMM JUIsl JIML C HapylIEHHEM 3pEHHUs] TECTUPOBAHHE MOXKET
OBITh 3aMEHEHO Ha YCTHOE coOeceI0BaHUE T10 BOIIPOCAM.

JUis Uil ¢ OTpaHUYEHHBIMH BO3MOXHOCTSIMM 3/10pOBBS, MMEIOLIMX HapyLICHHs ONOPHO-
JIBUTATENIFHOTO ~ ammapara MaTepHabHO-TEXHUYECKUE YCIOBHS YHHBEPCUTETa O00ECHeunBaIOT
BO3MOKHOCTh O€CIPENATCTBEHHOTO JOCTyNa OOydJaroImuXcs B ydeOHbIC TOMEIICHHUsS, a TakKke
npeObIBaHUs B HUX (HAJMYUE TMaHAYCOB, MOPYYHEH, PacUIMPEHHBIX IBEPHBIX MPOEMOB, JH(TOB;
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HaJINYME CTIEHUATBHBIX KPECes U IPYTUX MPUCTIOCOOICHUH).

Ha aynuTOpHBIX 3aHATHUAX, a TakXKe IpU MPOBEICHUU MPOLEAYpP TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH U NPOMEKYTOUHON aTTECTALMM JINLIAM C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbBS,
UMEIOIMM  HapylIEHUs  ONOPHO-ABMraTeIbHOIO  ammapara MOTLYT ObITh  IPEIOCTaBJIEHbI
HE00XO/IMMbIE TEXHUYECKHE Cpe/ICTBa (MEPCOHAIBHBIM KOMITBIOTEP, HOYTOYK WIIM JIPYTOH TajKer);
JIONyCKAETCsl ~ IPUCYTCTBUE  aCCUCTEHTAa  (AaCCUCTEHTOB),  OKa3bIBAIOLIETO  OOYyYaroIUMCs
HEOOXOJUMYI0O TEXHUYECKYIO IIOMOIIb (3aHATH pabodee MeCTO, IEpPEeIBUraThCsi IO AYyAUTOPHUH,
IPOYNTATh 3aJaHue, OPOPMUTH OTBET, OOILATHCS C MPENOABATEIEM).

75



