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Pabouas nporpamma yueOnoi mqucuurumasl BJI.09 Xumus pazpaborana Ha ocHoBe DeepanbHOTO
rocyJIapcTBEHHOTO obOpasoBarenbHOro cranmapta (maigee — OI'OC) mo cnenuanbHOCTH CPETHETO
npodeccuonansHoro oopazopanus (nanee — CI10) 40.02.02 TIpaBooxpaHuTenbHAs ACSITEIBLHOCTD,
YTBEP)KJICHHOTO0 TpHKa3oM MuHHCTepcTBa oOpa3zoBanus M Hayku Poccum Ne509 or 12.05.2014,
3apeructpupoBanHoro B MunucrepctBe toctuiun Poccum 21 aBrycra 2014 r. Ne 33737 u
NpUMEPHOW  paboueil mporpaMMbl  00IIE0OpPA30BATENBHON  JUCHUIUIMHBL  «XHMHUS» IS
npo(ecCHOHANTLHBIX 00pa30BaTENIbHBIX OpPTaHW3alMi YTBEpKIeHHOW Ha 3acenanuun CoBera 1o
OILICHKE COJIEp)KaHMS W KadecTBa IMPHUMEPHBIX pPadOYMX MporpamMm o00meo0pa3oBaTeIbHOTO U
COLMATILHO-TYMaHUTAPHOTO IIMKJIOB CPEIHETO MPOeCCHOHATBHOTO 00pa3oBaHus, MPoTokos Ne 14
oT «30» Hos10pst 2022 T..

Opranuzanus-pa3paboTuuk:

YacTtHoe npodeccuonanbHoe oOpa3oBaresbHOe yupexkaeHne «MOoCKOBCKUI 0061acTHOM
coBpemMeHHbIHN Koyutex» (MOCK)



COJEPKAHUE

. OBIAA XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

. CTPYKTYPA U COAEP KAHUE

OBIIIEOBPA30OBATEJBbHOMN JUCIHUATLIAHBI

. YCJIOBUs PEAIM3AIIUU TPOI'PAMMbI

OBIEOBPA30BATEJBHOM JUCHUIIIAHBI

. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOM JUCLHUILINHEI

. OCOBEHHOCTH PEAJIM3ALIMY YYEBHOI
JUCIATLITAHBI VIS THBAJIMJIOB 1 JINIL C
OrPAHMYEHHBIMHY BO3MOKHOCTSIMHU 3JJOPOBbSI



1. OBIIASL XAPAKTEPHCTHUKA PABOYEN ITIPOr'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUIIVIMHDbI « XUMHWSA»

1.1. Mecto AUCHMIINHBI B CTPYKTYpe OCHOBHO¥ npodgeccHOHATbHOM
00pa3oBaTeIbHON NPOrpaMMbl

OO6meoOpa3oBaTenbHas ~ JUCHUIUIMHA  «XHUMHUS»  ABISETCS  00s13aTENbHOM  YacThiO
obmeoOpaszoBarenpHOro nukia obpazomarenbHoil mporpammbl CIIO B cootBerctBum ¢ ®I'OC 1o
cnernanbHocT 40.02.02 [IpaBooxpaHuTenbHas ACATEIBHOCTD.

Tpyn10eMKOCTh TUCIUITIMHBI «XUMHD» Ha 0230BOM YPOBHE COCTABIISIET 72 Yaca, U3 KOTOPBIX
64 dvaca — 0aszoBbli Moaynb (6 pas3menoB) MU 8 YacoB — NpHKIaAHOW Moaynb (1 pasmen),
BKJIIOUAIONUN  MPaKTUKO-OPUCHTHPOBAHHOE  COJACpPIKAHME  KOHKPETHOM  mpodeccun  wiu
CHEIHATbHOCTH.

[TpukmamHoit MoOIynb BKJIIOYAaeT OAWH pazaen. Pasmen 7 «Xumus B ObITYy W
MIPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKa» peanu3yercs A Bcex npodeccuil/crenuanbHOCTei
Ha MaTrepuaje KeWCOB, CBS3aHHBIX C JKOJOTUYECKOW O€30MacHOCTHIO M OIICHKOW IOCIEICTBUI
ObITOBOM M TPOU3BOJCTBEHHOM [EATEIBHOCTH, IO OTpacisM Oyaymed mnpodeccnoHanbHOMI
JESATEILHOCTH 00YJarOIINUXCS.

[lepuoxg oOy4yeHHss ¥ pacHpelelieHHe [0 CeMecTpaM OIpenersier oOpa3oBaTelnbHas
OpraHHU3aIys CAMOCTOSTEIBHO, C YUETOM JIOTUKH (POPMHUPOBAHUS MTPEIMETHBIX PE3yIbTATOB, OOIIIX
U NpoecCHOHAIBHBIX KOMIETCHUUN, MEXIPEIMETHBIX CBS3€H C JAPYTUMHU JUCIHUILUIMHAMU
0011e00pa3oBaTeIbHOr0 U 00METPOGECCHOHATHHOTO IUKIIOB YIeOHOTO IUIaHa.

Jucnunnuna uzydaerca Ha l-om kypce (1 u 2 cemectpsi). [IpomexyTounast arrecranus
IIPOBOJUTCS BO 2-OM CEMECTPE.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3yJabTaThbl OCBOCHUA JUCIHUIIIMHBI:

1.2.1. Heanb o0meo0pa3oBaTebHOM TUCHHUILIMHBI

®opMUpOBaHUE y CTYJEHTOB MPEACTABICHUS O XWMHUYECKOW COCTaBISIOIIEH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpa KaK OCHOBBI IPHUHSTHUS PEIICHUN B XU3HEHHBIX U IPOU3BOICTBEHHBIX
CUTYaLUSX, OTBETCTBEHHOI'0O MOBEICHUS B IPUPOJHOM cpee.

3ajaun TUCHUTIITUHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XMMHUYECKMX MPOIECCOB U
SBIICHUM B OKpPYXAlOLIEH cpene, LEIOCTHOW HAyYHOM KapTUHBI MHUpPA, B3aHUMOCBSI3H H
B3alMO3aBUCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTb YMEHHS COCTaBIATh (OPMYJIbI HEOPraHMYECKUX W OPraHUYeCKHX BELIECTB,
YpaBHEHMsS XHMHUYECKUX pEaKUUH, OOBSICHATh MX CMBICH, HMHTEPIPETUPOBATh PE3YJbTATHI
XUMHUYECKHUX SKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM IPOBEJIEHUS MNPOCTEHIINX XUMHUECKHUX 3SKCIEPUMEHTAIbHBIX
HCCIIEIOBaHUM ¢ cOOMI0IeHHEM IpaBUl 0€30MacHOr0 OOpalIeHHs ¢ BELIECTBAMH U JaO0OPaTOPHBIM
00opy/nOBaHUEM;

4) pa3BUTH YMEHHUS MCIIONb30BaTh WMH(OPMALMI0O XMMHUYECKOTO XapakTepa M3 pazIudHbIX
HCTOYHUKOB;

5) copmMupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOEH AEATEIbHOCTH M XUMHUYECKUX
MPUPOJHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh MOHUMAHWE 3HAYMMOCTH JOCTHIKEHUN XUMHUYECKOW HAYKW U TEXHOJOTUH
JUISL Pa3BUTHS COLMAIIBHON U MPOU3BOJICTBEHHOMU cdep.



1.2.2.

ILnanupyemsle

pe3yabTaTbl OCBOEHUSA

0o0meo0pa3oBaTeIbHOM TN CHUINIHHBI

coorBercTBHH ¢ 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 O6mme’ JIMcuunInHapHbIe’
KOMIIEeTCHIHI
OK 01. B yacTu TPpy10BOT0 BOCIUTAHMSA: | - BJIAJETh CUCTEMOM XMMHWYECKUX 3HAHMM,
BeiOupats - TOTOBHOCTb K TpPYAY, OCO3HAaHHUE | KOTOpas BKJIIOYAET: OCHOBOIIOJIArarollue
Croco0bl LIEHHOCTHU MacTepCTBa, | HOHATHUA (XUMHUYECKHM 3JIEMEHT, aToM,
peleHus 3a1ad | TpynoJiooue; SIIEKTPOHHAsl 00OJI0YKa aroma, s-, p-, d-
npodeccuoHanb | -  TOTOBHOCTh K  AKTHUBHOHM | JIEKTPOHHBIE OpOHMTaIM aTOMOB, HOH,
HOWU JEATEIIBHOCTH TEXHOJIOTMYECKOM H | MOJIEKyJa, BaJICHTHOCTD,
JESITEIIbBHOCTH COLIMAJIbHON HaIIPaBJIEHHOCTH, | JIEKTPOOTPULIATENBHOCTb, CTENEHb
IPUMEHHUTEIBHO | CIIOCOOHOCTb MHULIMMPOBATh, | OKUCIECHUS, XUMHUYECKass CBSI3b, MOJIb,
K pa3jIM4HbIM IUIAHUPOBaTh M CAMOCTOSITENIBHO | MOJISIpHAsE Macca, MOJSIPHBIA — 00BeM,
KOHTEKCTaM BBITOJIHATh TAKYIO JESATEIBHOCTD; YIJIEpOJHBIH  CKelleT, (PyHKIMOHAIbHAs
- HMHTEpPEC K pAa3IM4YHbIM cdepam | Tpynmna, paguKkal, H30MEpus, H30MEpHI,
npo¢eCcCHOHATBHOM 1eATEIbHOCTH, | TOMOJIOIMUYECKHM pan, TOMOJIOTH,
Osiagenne YHHUBEpPCAJIbHBIMH | YTIEBOIOPOABI, KHCIIOpOJI- U
Y4eOHBIMH MO3HABATEJbHBIMH | a30TCOACPIKALIME COEIMHEHMUS,
NAelcTBUSIMU: OMOJIOrMYECKH  aKTHUBHBIE  BEIECTBA
a) 0a3zoBbIe Jornyeckue | (YrJeBoJbl, JKUpbI, O€NKH), MOHOMEp,
nefcTBUSA: MOJINMED, CTPYKTYpHOE 3BEHO,
- CaMOCTOSITENIbHO (OPMYIHUPOBATH | BBICOKOMOJIEKYJISIPHbIE COEIMHEHMUS,
U aKTyaJlu3UpoBaTh  MpoOJieMy, | KPHCTAITMYECKas peleTka, THUIIBI
paccMaTpuBaTh €€ BCECTOPOHHE; XMMHUYECKUX peaKkiuid  (OKUCIUTEIBHO-
- YCTaHaB/IMBaTh CYIIECTBEHHbIN | BOCCTAaHOBUTEIIbHBIE, 9K30-U
IPU3HAK WM  OCHOBaHMA  JJIA | DHAOTEPMHMUYECKHE, PEaKUUH  HOHHOIO
CpaBHEHHMs,  Kiaccuukanmuu U | oOMeHa), pacTBop, AJIEKTPOJIUTHI,
00001eHN S HEDJIEKTPOJIUTHI, JNEKTPOJINTUYECKAS
- ONpEeNeNsITh LETU AEATEIbHOCTH, | AUCCOLUAIMS, OKUCJIUTENb,
3a/1aBaTh IapaMETPbl M KPUTEPHUH | BOCCTAHOBUTEIb, CKOPOCTb XMMHUYECKOMN
UX JTOCTHKEHUS; peakuuy,  XMMHYECKOE  paBHOBECHE),

- BBIIBJIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYUSL B pacCMaTPUBAEMBIX
SIBIICHUSX

- BHOCHUTH KOPPEKTUBBI B
JeITEeIILHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJbTATOB LEISM,
OLICHUBAaTh PHUCKA  MOCJIEACTBUN
JeITeIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIICHUE
MIPU PEIICHUH KU3HEHHBIX MPOOIeM

0) 0a30oBBIE  HCCJIEIOBATEIbCKHE
NefiCTBUSA:
- BJIAACTH HaBbIKaMH y‘IG6HO-

TEOPUU U 3aKOHBI (TEOPHs] XUMUYECKOTO
CTPOEHHSI OpraHMYecKux BemecTs A.M.
BytnepoBa, Teopus AIEKTPOTUTHUECKOM
JAcCcoLMaluu, nepuoanueckui 3axkon J1.1.
MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK
XUMHUH, (AKTOJIOTHYECKUE CBEIACHUS O
CBOMCTBAaX, COCTaBe, [OJYyYEHUU U
0€30IIaCHOM HCIOJIb30BAaHUH BaKHEHUIIIMX
HEOPraHUYECKUX " OpraHUYeCKUX
BEIIECTB B OBITY W  MPaKTUYECKOU
JIeSITeIIbHOCTH YCIIOBEKA;

- YMETh BBISIBIISATH XapaKTEPHBIC MPU3HAKU

! YKaseBaKnTCA JIMUHOCTHEE M MeTalpeIMeTHee pes3ynbTaTe n3 dI'0C COO
penakuuy or 12.08.2022)

OMCLIUIIIIMHOM

B OTIJIaT'OJIbHOM dopwme,

(B mociyienHeM
bopMupyeMble 0OlmeobpasoBaTEJIEHOM

2 .
,HI/ICLU/IHJ'H/IHaprIe (Hpe,I[MeTHI:Ie) pe3yJsibTaTeE YKaA3EBBAKTCHA B COOTBETCTBUM C MEeTOIOMKONM
nperomaBsaHMAa IOMCLUITIJIVMHEBL



HCCIIEIOBATEIIbCKOM M TPOEKTHOU

JeATEeTbHOCTH, HaBBIKaMU
paszpeliieHus mpoodiieM;

- BEISIBIISITH MIPUYUHHO-
CJIEICTBEHHbBIE CBS3U u
aKTyaJIu3upOBaTh 3azayy,
BBIIBUTaTh THUIIOTE3Yy €€ pelleHus,
HaXOJIUTh apryMeHTbI JUTSt
JI0Ka3aTenbCTBa CBOMX

YTBEPXKACHHIA, 3a7aBaTh MapaMeTphbl
Y KPUTEPHUH PEIICHUS,

- aHAIM3HWPOBATh TOJNYYCHHBIC B
XO0JIC PEIICHUS 3aJ1a4u Pe3yJIbTaThl,
KPUTHYCCKH OIICHHUBATh ux
JIOCTOBEPHOCTh,  MPOTHO3UPOBATH
M3MEHCHHE B HOBBIX YCIIOBUSX;

- yYMeTh T[EPEHOCUTh 3HAHUA B
MO3HABATEIIBHYI0 M TIPAKTHYECKYIO
00J1aCTH >KU3HEICITEIEHOCTH,

- YMETh WHTErPUPOBATH 3HAHUSA W3
Pa3HbIX IPEIMETHBIX 00J1acTell;

- BBIIBHUIaTh HOBBIE HJe,
npeaiaraTh OpUTHHAJILHBIC
MOAXObI U PEIICHHMS;

- CIIOCOOHOCTD X HCIIOJIL30BaHUS B
IMO3HABaTEILHOM U COIHAIILHOMN
MIPAKTUKE

W B3aUMOCBSI3b HM3YYEHHBIX TOHATHH,
MIPUMEHATh COOTBETCTBYIOLIME TOHATHS
MpU ONUCAHUM CTPOCHUSI U CBOWCTB
HEOPraHUYECKUX u OpraHN4eCKHUX
BEIIECTB U MX MPEBPAIICHUN; BBISBISITh
B3aMMOCBSI3b XMMHMYECKHX 3HAHHM C
MOHATUSIMA M TIPEJCTABICHUSMH APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh HCINOJb30BaTh HAWMEHOBAHUS
XUMHYECKUX COCTUHEHUN
MEXKIYHApOAHOTO CO3a TEOPETUUECKON U
NPUKJIAAHON XUMHM H  TPUBHAIbHBIE
Ha3BaHUs BaXHEHIIUX BEIIECTB (ITHIICH,
alleTUJIEH, TJIMLCPHH, ¢benou,
dbopmainberusm, YKCyCHast KHCIIOTa,
[JIMLIWH, YrapHbIA ra3, YIIEKUCIbIA ras,
aMMHMaK, TallleHass M3BeCTb, HeramieHas
U3BECTh, TUTHEBAs COJa W JPYrHUX),
COCTaBIISATh (POPMYJIBI HEOPTAHHUSCKUX H
OpPraHUYEeCKUX BCILIECTB, YpaBHEHUS
XUMUYECKUX pEaKUUi, OOBICHATH HUX
CMBICI;  TIOATBEPKIATh  XapaKTEpHbIE
XHUMUYECCKHE CBOMCTBaA BEILICCTB
COOTBETCTBYIOIIUMHU 3KCIIEPUMEHTAMU U
3aMMUCsIMHU YpaBHEHUI XUMHYECKUX
peaxkiui;

- YMETh YCTaHAaBJIMBATh IPUHAIICKHOCTD
M3YYEHHBIX HEOPraHUYECKUX "
OPraHMYECKHX BELIECTB K OINPEICICHHBIM
KjlaccaM W IpylnmaMm  COeAUHEHUH,
XapaKTepU30BaTh UX COCTAaB U BaKHEUIINE
CBOWCTBA; OINpPEIEIATh BUIbl XUMHUUYECKUX

CBs3EH (xoBaseHTHas, HOHHA,
MeTaJlIM4ecKas,  BOAOPOJHAs),  THUIIBI
KPUCTAJUTMYECKUX  PEHIETOK  BEIIECTB;

KJ'IaCCI/I(I)I/ILII/IPOBaTB XUMHYCCKUC PCAKIIUU;

- chopMupoBaTh MpPEACTaBICHUSA: O
XUMHUYECKOM COCTaBIISIONIECH
€CTECTBEHHOHAYYHOM  KApTUHBI  MHpA,
polMM XMMHMM B [IO3HAHUU  SIBJICHUU

npUpobl, B HGOPMUPOBAHUN MBIIUICHUS U
KYJIBTYpBI JINUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOUMOM JUIsI peIIeHUs
NPAaKTUYECKUX 3a/a4 U HKOJOTHMYECKH
000OCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J0POBBIO U IPUPOTHOH CpeIe;

- yMeTh TPOBOAUTH  PacyeThl IO
XUMUYECKUM (opMynaM M ypaBHEHUSIM
XUMHYECKHX PEAKIHA C HMCIOIb30BaHUEM
(bU3NYECKUX BEIMYUH, XapaKTepU3YIOIUX
BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
Macchl, oOobema (HOpMaJIbHbIE YCJIOBHUS)
rasos, KOJINYECTBA BEIIECTBA,;




UCIIOJIb30BAaTh CHCTEMHBIE XHMHUYECKHE
3HaHUSA [ TPUHATHS —~ PEIIeHUH B
KOHKPETHBIX  JKU3HEHHBIX  CHUTYalusX,
CBSI3aHHBIX €  BEHIECTBAMH M HUX

MIPUMEHEHHUEM
OK 02. B o6JgacTH LEHHOCTH HAYYHOIO | - YMEThb IUIAHUPOBAaTb U  BBINOJIHATH
Hcnonb3oBath MO3HAHMSL: XUMHUYECKUN SKCIIEPUMEHT (TpeBpalleHus
COBPEMEHHBIE - c(OpPMUPOBAHHOCTh | OPrAHMYECKUX BEUICCTB NPHU HATPCBAHHH,
CpeacTBa MHUPOBO33PEHUS, MOJIyUeHHUE OTUJICHAa U H3yYEHHE €ro
MOMCKA, aHAJN3a | COOTBETCTBYIOIIETO COBPEMEHHOMY | CBOMCTB, KayeCTBEHHbIC pEaKIMU Ha
u YPOBHIO  pa3BUTHUS  HAyKH U | aJbAETUIbl, KpaxMmaj, YKCYCHYIO KUCIOTY;
WHTEpIpeTaluu | 00IIeCTBEHHOU MIPAKTUKY, | ACHATYypaluss OCIKOB TpPH HATrPCBAHHH,
uH(GOpMallMd U | OCHOBAaHHOTO Ha AHAJIOre KYJIbTYp, | IBETHBIE pEaKIUU OENKOB; MPOBOIUTH
UH(POPMALIMOHH | CIIOCOOCTBYIOIIETO OCO3HAHMIO | pEAKIIM HOHHOTO OOMEHa, OIpeneNiTh
bI€ TEXHOJOTHUH | CBOEr0 MecCTa B IMOJIUKYJIBTYPHOM | CPEAy BOJHBIX PAcTBOPOB, KaU€CTBEHHBIE
JUTSt MUpE; peakiuu  Ha cynbdar-, kapOoHAT- U
BBITIOJTHEHUS - COBEpIICHCTBOBAHUE SI3BIKOBOM U | XJIOPUI-aHMOHBI, HA KAaTHOH aMMOHUS;
3a/1a4 YUTATEIBCKOM  KYJIBTYPHl  Kak | pemaTh JKCIEPUMEHTAJIbHBIC 3a/Jaud TI0
npodeccuoHans | cpeicTBa B3auMMOJCHCTBUS Mexnay | temaMm "Mertamel" u  "Hemeramnwel") B
HO JIOJIBMH U TIO3HAHUS MUDA; COOTBETCTBUM C TMPaBWIAMH TEXHHUKHU
JEeSITEIbHOCTH - OCO3HaHUE I[EHHOCTH Hay4dHOH | 6e30macHOCTH  Mpu  OOpalleHuu ¢
JIesATEeTbHOCTH, TOTOBHOCTH | BEIIECTBAMU u 1a0b0paTOPHBIM
OCYIIECTBIISATH MPOEKTHYIO u | 060pyaoBaHUEM; MIPE/ICTaBIATh
MCCJIEIOBATENBCKYIO JIEATEIbHOCTD | Pe3yIbTaThl XUMUUECKOTO KCIIEPUMEHTA B
WHAUBUAYAIILHO U B TPYIIIIE; dbopme 3anucu ypaBHEHUI
Osiafenue YHHUBEPCAJIbHBIMHU | COOTBETCTBYIOIIHUX peaxiuit u
Y4eOHbIMH NMO3HABATEJbHBIMH | (OPMYIHPOBATH BBIBOJBI HA OCHOBE 3THUX

NeHCTBUAMM: pe3yJIbTaTOB;

B) padora ¢ undgopmanmeii:
- BJAaACTb HAaBbIKAMH IIOJIYYCHHA

I/IHq)OpMaI_II/II/I us3 HCTOYHHUKOB
Pa3sHbIX THIIOB, CaAMOCTOATCIIBHO
OCYHICCTBIIATDH ITOUCK, aHaJInu3,

CUCTEMATH3AIINIO ¥ HHTEPIPETAIUIO
uH(pOpMallUK Pa3IMYHBIX BHUJIOB U
dbopM TpencTaBIeHNUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
dopMaTax C ydeToM Ha3HAYCHUS
uHpopmaruu u LIEJIEBOM
ayJUTOPUH, BBIOUPAst ONTUMAIIbHYIO
dbopmy MpeACTaBICHUS u
BU3YaIH3aIi;
- OIICHUBATH
JETUTUMHOCTh  MHpOpMaIuu, ee
COOTBETCTBHUE TIPaBOBBIM "
MOPaTbHO-ITHUYECKUM HOPMaM;

- HCII0JIb30BaTh Cpe/IcTBa
UH(OPMAIIMOHHBIX u
KOMMYHHKAITHOHHBIX TEXHOJIOTHI B
pelieHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c
COOTIOIEHNEM TpeboBaHM

JOCTOBEPHOCTb,

- YMeTb AaHaJIU3UPOBATh XUMHUYECKYIO
nH(pOpMaLIMIO, TOJIYYaeMyl M3 pa3HbIX
HCTOYHHUKOB (cpencTB MaccoBOM
nH(popmanuu, cetb UHTEpHET u Apyrue);

- BIAACTh  OCHOBHBIMH  METOJaMH
HAy4YHOTO MO3HAHUS BEIIICCTB u
XUMUYECKUX  sBJICHHH  (HaOIIOIeHue,
U3MepeHue, HKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yMeThb TMPOBOJUTH  pacyeTbl IO

XUMHUYECKUM (GopMyslaM U YpaBHEHHSIM
XMMHUYECKUX PEAKIUH C HCHOJIb30BAaHUEM
(Gu3NYECKUX BEJIIMYMH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, oO0beMa (HOpMaJIbHbBIE YCIOBHS)

rasos, KOJIHNYCCTBA BCIICCTBA,
HUCIOJB30BaTh CHUCTCMHBIC XHMHUYCCKHUC
3HaHUA - JJIA IIPUHATHUA pCI_LICHI/Iﬁ B
KOHKPECTHBIX KHN3HCHHBIX CUTyaluix,
CBsA3aHHBIX C BCIICCTBaMu u ux
MIPUMEHCHUEM




SPrOHOMHKH, TEXHUKH
0e30IMacHOCTH, TUTHUCHEI,
pecypcocOepexeH s, MPaBOBBIX U
ATUYECKUX HOPM, HOpM
nH(pOpMaIMOHHOM 0€3011aCHOCTH;

- BIaJCTh HaBBIKAMH
pacro3HaBaHMs U 3aLTUTHI
uHpopManuu, HHHOPMAITMOHHOH
0€e30MMacHOCTH JTHYHOCTH;

OK 04.

D¢ dekTuBHO
B3aUMO/JICHCTBO
BaTh U paboTaTh
B KOJUICKTHUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpa3BUTHUIO,

CaMOCTOATCIIbHOCTH u
CaMOOIIPECACICHUTO,
-OBJIAJICHUC HaBbIKaMH yqe6Ho-

UCCIIEI0BATENIbCKOM, IIPOCKTHOW U
COLIMAJILHOW JEATEIIbHOCTH;

OsBaaaenue YHUBEPCAJIbHBIMHA
KOMMYHUKATHBHBIMU
JAeHCTBUSAIMU:

0) coBMecTHAasl J1eATeJIbHOCTD.

-  ITIOHMMaTh M  HCIOJIb30BaTh
OpeuMyllecTBa  KOMaHAHOH U
WHIUBUIyaJIbHOU PaOOTHI;

- TPUHUMATH IIJIM COBMECTHOM
NeATeTbHOCTH, OpPraHU30BHIBATH U
KOOPJMHHUPOBATh JACHCTBUSA 1O €€
JOCTHOKEHMIO:  COCTaBJIATh  ILIAH
JNEHCTBHI, paclpeneiiaTh pOJH C
Y4EeTOM MHEHHI YYaCTHUKOB
o0cyX1aTh pe3ynabTaThl
COBMECTHOH padoThI;

- KOOPAMHUPOBATH U BBIOJHAThH
paboTy B YCIOBHSIX peajgbHOTO,

BUPTYaJIbHOT'O "
KOMOMHHPOBAHHOTO
B3aMMOJECICTBHS;

- OCYILIECTBIIATh MIO3UTUBHOE
CTpaTerMyeckoe  IOBEACHHE B

pa3IMYHBIX CHUTYalMsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, OBITh
UHUIHATUBHBIM

Osiagenne YHHUBeEpPCAJbHBIMHU
pPeryisTHBHBIMH J1CHCTBUSIMH:

) IPUHATHE Cce0s M JAPYrux
JI0eH:

- HpI/IHI/IMaTB MOTHUBBI U aprMeHTLI
JpyruxX  JIIOJAEHM 1OpU  aHaIU3e

pe3ybTaTOB ACATEIbHOCTH;
- NpPU3HABaTh CBOE IIPaBO W INPaBO
JIPYTHX JIIO/IeH HA OLINOKHY;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh
MUD C TO3UIMH JIPYTOro YeJIOBEeKa;

- yMeTh IUIAaHUPOBAThb U  BBINOJHATH
XUMHUYECKUN SKCIEPUMEHT (TpeBpallieHus
OpraHWYECKUX BEIIECTB IMPU HarpeBaHUH,
MOJIyUeHUE OTUJICHAa U H3yYEHHE €ro
CBOMCTB, KA4yeCTBEHHbIE pEaKIMH Ha
aJIbJIETU]IbI, KpaxMall, YKCYCHYIO KHUCIIOTY;
JIeHaTypanusi OEITKOB TMpH HarpeBaHUW,
[[BETHBIE peakUuu OENKOB; MPOBOAUTH
peakiMy HMOHHOTO OOMEHa, OMpEeNesiTh
Cpelly BOJHBIX PacTBOPOB, KaueCTBEHHBIC
peakiuu  Ha cynbdar-, kapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS,
pemarh SKCIEpPUMEHTAIbHBIC 3aa4dl I10
temam "Meramibe" u  "Hemeramnwl') B

COOTBETCTBUM C TMPaBUJIAMHU TEXHUKHU
0e30macHOCTH  TNPU  OOpaIllleHUH  C
BELIECTBAMU u 1a00paTOPHBIM
000pyI0BaHUEM; MIPECTABIISATh
pe3yIbTaThl XUMHYECKOTO IKCIIEPUMEHTA B
dopme 3aIncu ypaBHCHHIA
COOTBETCTBYIOLIUX peakuuin U

(dbopMynHUpOBaTh BHIBOJBI HA OCHOBE ITHX
pe3yJIbTaToB




OK 07.
CopelicTBOBATH
COXpaHEHHIO
OKpYyKaroleun
cpepl,
pecypcocoepex
CHHIO,
MPUMCHSITh
3HaHUS 00
W3MCHCHUU
KJIMMAaTa,
TPUHIUITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,
3 pexTuBHO
JIECTBOBATH B
Ype3BbIUATHBIX
CUTYaITUIX

B o0Jy1acTH 3K0JI0TrMYEeCKOr0
BOCIHTAHHSA:

- c(hopMUPOBAHHOCTH
JKOJIOTUYECKOU KYJIBTYpHI,
IMOHHMAaHHE BIHMSIHUS COLMAJIBHO-
SKOHOMHUYECKUX  MPOLIECCOB  Ha

COCTOSTHUE IPUPOIHOMN u
COLIMATIBHOW  cpeAbl, OCO3HAHUE
J100aTBHOTO xapakTepa

HKOJIOTHYECKUX MPOOIIeMm;

- TUTAaHUPOBAHHUE M OCYIICCTBICHUE
JICHCTBUM B OKpYXKalOLIEH cpele Ha
OCHOBE 3HAHMS 1I€JIEH yCTOMYMBOIO
Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENpUSTUE JICUCTBUM,
INPUHOCAIIMX BpEX OKpYyXKarolen
cpene;

- yMEHUue IIPOTHO3UPOBATh
HEOJIarONpHUATHBIE  AKOJIOTMYECKUE
MOCJICACTBUS  NPEAIPUHUMAEMBIX

JICMCTBUM, IPEAOTBPAILATD UX;

- pacUIMpPEHUE ONbITA EATEIbHOCTU
JKOJIOTMYECKOM HAIIPaBJICHHOCTH;

- OBJIQJICHUE HABbIKAMH y4eOHO-
HCCIIE0BATENBCKON, IPOEKTHON U
COLIMAJILHOW JESTEIIHOCTH;

- chopMHpOBaTH  MPENCTABICHUS: O

XUMHYECKOH COCTaBJIAIOIIEN
€CTECTBEHHOHAYYHON  KapTUHBI  MHpA,
poNM  XMMHM B T[IO3HAHUU  SIBJICHUU

IpUPOABI, B (POPMHUPOBAHUM MBIIUICHUS U
KYJIBTYPBI JINYHOCTH, €€ (yHKIMOHATIHHON
IPaMOTHOCTH, HEOOXOJUMOMN /JIsl peICHUS
IPAKTUYECKUX 33Ja4 U OKOJOTMYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM CpenE;

- yMeTh coOrOIaTh HpaBmIa
HKOJIOTHYECKU 11eJ1ec000pa3zHoro
HOBEICHUST B OBITY ©  TPYIOBOM

JIESITEJIBHOCTH B LIEJSIX COXPAHEHUS] CBOETO
37I0pOBbSI M OKpYXKAIOUIEH MPUPOTHOMN
Cpelbl; YUUTBIBATh OIIACHOCTh
BO3JICHCTBUS HA JKUBBIE OPTraHU3MBI
OIPE/IECNIEHHBIX BEIECTB, IIOHUMAsi CMBICII
[IOKa3aTessl  IPENEIbHOM  JOIIyCTUMOM
KOHIIEHTpalluu

2. CTPYKTYPA U COJAEP KAHUE OBIIEOBPA3OBATEJBHOM IUCIUTLIMHBI

2.1. O0beM y4eOHOI TUCHUIITHHBI H BH/IbI Y4e0HOI PadoThl

Bup yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTe/IbHOI NPOrPaMMbl JUCHHUILINHBI 70
B T.4.

OcHoBHOE coaep:xaHue 66
BT. Y.:

TEOpeTH4YecKoe 00yueHue 24
MPAKTUYECKUE 3aHATUS 20
ab0OpaTOpPHBIE 3aHITHS 10
KOHTPOJIbHBIE pabOTHI 6
IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COJlepPKAHNE (COMepPKaHUe 6
NPHUKJIATHOT0 MOAYJIsSA)

BT. Y.:

TeopeTudyeckoe o0ydyeHue 2




IMPAKTUYCCKHUEC 3aHATHA

IIpome:kyTounas arrecrauusi 1 cemectp apyrue GopMbl KOHTPOJIA
IIpomexyTounas arrecranus 2 cemecTp Au(pepeHIHPOBAHHBIH
3a4yer
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2.2. TemaTHYeCKHUIl NJIAH U COePKAHUE TN CHUILIMHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOE dopMupyemMbie
pa3/iesioB U TeM JaGopaTopHble M MPAKTHYECKHE 3aAHITHS, MPUKJIATHON MOTYJIb KOMIIETEHIHH
1 2 3 4
OcHOBHOE coJiepKaHue 64
Pa3nes 1. OcHOBBI CTPOCHHSI BelecTBa 6
Tema 1.1. OCHOBHOE coJIep:KaHue 4 OK 01
Crpoenne atromoB | TeopeTHueckoe oGyueHue 2
XAMAHCCKUX CoBpeMeHHass MoOJeIb CTpoeHHsi aToma. CHMBOJIMYECKHM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHuUrypanus aroma. Kimaccupukamnus XHUMHUYSCKHX 3JIEMEHTOB (s-, P-, d-3JeMeHTHI).
fipupona BaneHTHbIe ~ NMEKTPOHBI.  BaleHTHOCTh.  DJEKTPOHHAss ~ MPUPOJa  XUMHYCCKOW  CBSI3M. 2
XAMAYCCKON DJEeKTPOOTPHUIIATEILHOCTh. BHABI XHMHYECKOH CBsS3M (KOBAJICHTHAs, HWOHHAs, METaJIMYeCKas,
CBA3H BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa30BaHUsI
IIpakTHYeckne 3aHATHS 2
Pemenne 3asaHMii Ha HMCIOJB30BAHHE XHMHYECKOHW CHMBOJHMKM M Ha3BaHWH COEIMHEHUM IO
HOMEHKJIATYPE MEKIYHAPOIHOIO COK03a TEOPETHYECKOM M TNPUKIAJHOW XHMHH M TPUBHAIBHBIX
Ha3BaHUIl JUTS COCTABICHUSI XUMHUYECKUX (HOPMYI JIBYXaTOMHBIX COEAWHEHHH (OKCHIOB, CYIb(HIOB,
TUJIPUJIOB | T.I1.) U JPYTUX HEOPTAaHUYECKUX COETMHEHUM OTIETbHBIX KJIACCOB. 2
[MpakTHyecKue 3aJaHUsl HA YCTAHOBJICHUE CBS3M MEXIY CTPOCHHEM aTOMOB XHMHUYECKHX JJIEMEHTOB H
MEPUOJNYECKAM M3MEHEHHEM CBOMCTB XUMHUYECKUX DIIEMEHTOB M WX COEJMHEHWHA B COOTBETCTBHH C
nosiokeHneM [1eproInIecKoi CHCTEMBI.
Tema 1.2. OcHOBHOE coJiep:KaHue 2 OK 01
[epruoanueckuii | [pakTHYecKHe 3aAHATHS 2 OK 02
3aKOH H Tabmuia [Meproarueckas cucTeMa XUMUIeckux sneMeHToB J[. M. Menzeneesa. ®U3HUECKUi CMBICIT
AN Menneneesa |[Tepuonmueckoro saxona J. 1. MeHzenceBa. 3aKOHOMEPHOCTH H3MCHEHHS CBOHCTB XMMHYECKHX
3JIEMEHTOB, 0OPa3yeMbIX HMH MPOCTHIX M CIOKHBIX BEMIECTB B COOTBETCTBHU C MOJIOKCHHEM
XHMHYECKOTO dyieMenTa B [leproauueckoii cucreMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX 5
XUMUYECKUX DJIEMEHTOB.
Pelenue npakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aIaHUIM HA XapaKTEPHU3AIMI0 XUMHYECKHX
3JIEMEHTOB «MeTaunueckue / HEMETAIINYECKUE CBOUCTBA, SJIEKTPOOTPHIATEBHOCT XUMHIECKHUX
3JIEMEHTOB B COOTBETCTBHHU C MX DJICKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B IEPUOJANYECKON CHCTEME
xuMudeckux djementoB .M. MenaeneeBay
Pa3nen 2. XuMn4yeckue peakuuu 10
Tema 2.1. Tuniel | OCHOBHOE cO/lepKAHHE 4 OK 01
XUMHYECKUX Teopernyeckoe o0yueHue 2
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peakuuii Krnaccudukanus u THIIBI XUMAYECKUX PEaKIUi C ydacTHeM HeopraHn4decKuX BemecTB. CocTaBieHue

YpaBHEHUI peakuil COeAMHEHUS, PA3JIOKEHHUs, 3aMELIeHHs], 0OMEHa, B T.4. PEaKII1il ropeHus,

OKHCJIEHUS-BOCCTAHOBJICHHUS.

VYpaBHeHUsI OKUCIeHUsI-BoccTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEb. 2

CocraBiieHrE U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOI0M 3JIEKTPOHHOTO

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIe, MPOU3BOACTBEHHBIX MTpoLieccax U

KU3HEJESATEIbHOCTH OPraHU3MOB

IIpakTuyeckue 3aHATHSA 2

KonnuectBennsie oTHOLIEHUST B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI IO

YpaBHEHUSIM XHMMHUYECKUX peakuuid. Monp Kak eIMHMIA KOJIMYecTBa BellecTBa. MoisipHas macca.

3aKOHBI COXpaHEHUs MacChl M SHEpruu. 3akoH ABoraapo. MoispHsblii 00beM razoB. OTHOCHUTENbHAS 2

IUIOTHOCTH ra3oB. PacdeTsl 0 ypaBHEHMSIM XMMUYECKUX PEAKLMN C UCIIOJIb30BAHUEM MacChl, 00beMa

(HOpMallbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoOBHOE co/lep:KaHue 4 OK 01
OJEKTPONUTHHIECKA | TegpeTHueckoe 00ydeHHe 2 OK 04
g JUccouuanus u
HMOHHEIN 00OMeH Teopust 3MEKTPOIUTHUECKON quccourani. MoHbl. DNEeKTPOIUTHI, HEAIEKTPOIUTHL. Peakiimu HOHHOTO

oOMeHa. CocTaBieHHEe peaklMii MOHHOrO OOMEHa MyTeM COCTaBJIEHHUS UX IMOJHBIX U COKpAIIEHHBIX 2

HMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMU. 3aJaHusl HA COCTABICHHE NOHHBIX PEaKINil

JlabopaTopHble 3aHATHUS 2

JIaGoparopHas paboTta “TUIbl XUMHUUECKUX pPEeaKIIUN.

HccnenoBanue TUIOB (TI0 COCTaBY U KOJMYECTBY HCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB 9

XUMHUYECKUX peakiuid. [IpoBeenne peakiuit HOHHOT0 0OMEHa, ONPEETICHUE CPEIbl BOTHBIX

pacTBOPOB. 3aJaHusl HA COCTABJICHHE MOHHBIX PEaKIINil
KonTpouabnas C

TPOEHUE BEIIECTBAa U XUMUYECKUE PEAKIINU 2

padora 1
Paszpgea 3. CTtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelleCTB 17
Tema 3.1. OcCHOBHOE co/Iep:KaHue 4 OK 01
Knaccuduranus, | Teoperuueckoe odyuenue 2 OK 02
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HOMEHKJIaTypa U
CTPOEHHE
HEOPraHUYECKUX
BEILECTB

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus Heoprannueckux BemiecTs. [IpocTbie U croxxHbIe
BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIECTB (OKCUIbI, TUAPOKCHIbI, KUCIOTHI, COJN). B3aumMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ArperatHole cOCTOsAHUS BelecTBa. Kpucranmnyeckue u amopdHbie
BeleCTBA. THUIIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAsl, MOHHAs, METAJNIMYECKasl).
3aBUCUMOCTh (PM3UYECKUX CBOWCTB BEUIECTBA OT TUIIA KPUCTAIIMYECKON PELIETKU. 3aBUCUMOCTD
XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XUMUYECKOM CBS3HM U THIA KPUCTALTUYECKON PEIIETKH.
[IpuunHbI MHOrOOOpa3us BEIECTB

HpaRTn'{ecmle 3aHATHUHSA

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BAaHHUE BEIIECTBA UCXOMIS U3 UX XUMHUYECKON (hOPMYITBI
WJIM COCTaBJICHUE XUMUYECKON (POpPMYIIbI UCXOs U3 HA3BaHUS BEUIECTBA 10 MEXKyHAPOIHOM
(MIOITAK) nnu TpuBHaJIbHON HOMEHKIIATYPE.

Pemenne mnpakThyeckux 3aJaHUN 1O KiIacCU(PHUKAIMU, HOMEHKIAType M XUMHYECKUM (opmynam
HEOpPraHMYECKUX BELIECTB Pa3JIMYHBIX KJaccoB (yrapHbli ra3, YIJIEKHCIbIM ra3, aMMHaK, ramieHas
U3BECTb, HEralleHasi U3BEeCTh, MUThEBAs COAA U IPYTUX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKUX
BELIECTB, ONPEEISITh IPUHAIEKHOCTD K KJaccy.

HcTounuku xumuueckoi nHpopMaIiu (CpecTB MaccoBoi nHpopMaium, cet HTepHeT U 1pyrue).
[Touck uadopmanmu 1Mo Ha3BaHUSIM, UACHTHUHUKATOPAM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. dusuko-
XUMHYECKHE
CBOMMCTBa
HEOPTaHUYECKHUX
BCIIESCTB

OcHoBHOE coepKaHue

Teopernueckoe o0yueHune

Meramibl. O6mue Quznyeckne U XMMUYECKHE CBOMCTBa MeTaJioB. CriocoObl TONydeHHs. 3HAaYeHUe
METAIJIOB M HEMETaNIOB B TPHPOJAE U KHUIHEACITENLHOCTH 4YellOBeKa W opraHu3MoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HH, CITOCOOBI 3alTUTHI METAJIOB OT KOPPO3HUH

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxaius u HoMeHkIaTypa coeAMHeHU HeMeTaoB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B MPUPOJIE

XUMHUYEeCKIE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/I)IOB, THAPOKCUIAOB, KUCIIOT,
cojieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BEIICCTB, BOAOPOAHBIX COCI[HHCHHﬁ,
BBICIIUX OKCHUJ0B U TUAPOKCUIOB

IIpakTHYecKHe 3aHATHS

CocraBiieHne ypaBHEHMM XMMMUYECKUX DPEAKIUM C y4acTHEM IPOCTBIX U CIIOKHBIX HEOPraHWYECKUX
BEIIECTB: META/NIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMW M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJICH,
XapaKTEPU3YIOIINX UX CBOMCTBA.

PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TECOPETUYECKUX 3aJaHUM Ha CBOWMCTBA, COCTAB, IOJIyYEHUE H
0€30I1aCHOE  MCIIOJIb30BAaHME BAKHEHIIMX HEOPraHWYECKMX BEHIECTB B OBITY M NPAKTUYECKOIl

OK 01
OK 02
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ACATCIIBHOCTH 4YCIJIOBCKA

Tema 3.3. OCHOBHOE cO/Iep:KaHue 3 OK 01
Unentudukanust | JlaGoparopHbie 3aHATHS 3 OK 02
HEOPraHW4CCKUX | JTaGopaTopuas pabora «MieHTUPUKALMSA HEOPIraHUUECKHX BEIIECTBY. OK 04
BCIICCTB Pemenue skcrepMMeHTalIbHBIX 3aJad 10 XMMHUYECKMM CBONCTBAM METaUIOB M HEMETAJJIOB, I10
Pacro3HaBaHUIO U MOJIYYEHHUIO COSAMHEHUN METAJNIOB U HEMETAILIIOB. 3
Wnentudukaniss HEOPraHUYECKUX BEIIECTB C HCIIONB30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWCTB,
XapaKTepHBIX KAauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, Ha KATUOH aMMOHMUSI
KonTtpoabHasn .
CBolicTBa HEOPTraHUYECKUX BEILIECTB 2
pabora 2
IIpomeskyTounas
Hpyrue ¢hopMbl KOHTPOIIS 2
arrecTauus
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKUX BelIeCTB 20
Tema 4.1. OcHOBHOE coJep:KkaHue 4 OK 01
Knaccupukanus, | Teopernueckoe o0yqenune 2
CTPOCHHE 1 [losiBieHne 1 pa3BUTHE OPTaHMYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. MecTto u
HOMCHKJIATypa 3HAYEHHUE OPTaHUYECKOW XUMUU B CUCTEME €CTECTBEHHBIX HayK.
OpraHH4eCKUX XUMHUYECKOE CTPOCHHE KaK MOPANOK COEAUMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJ€HTHOCTH.
BCILIECTB OCHOBHBIE TOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHunii A.M. bytieposa.
VYraepoaHblid CKEJeT OpPraHUYeCKONM MOJIEKYJbl. 3aBHCMMOCTh CBOMCTB BEIIECTB OT XHWMHYECKOIO
CTPOEHMS MOJIEKYJ. MI30Mepus U U30MepHI. 2
[lonstue o dyakuuonanpHo rpymme. Pamukan. [lpuHmmmel kimaccudukanum OpraHUYECKHX
coequHeHUl. MexnyHapoiHas HOMEHKJIATypa W IPUHLOUIBL  HOMEHKJIATYpbl OPraHUYeCKUX
coenquHeHunil. [lonsTHe 00 a3zoTcolep)KalMX COEIUHEHHSX, OMOJIOrMYeCKM aKTHBHBIX BeIeCTBaX
(yrneBogax, »kupax, Oemkax M Jp.), BBICOKOMOJIEKYJISIDHBIX COEIMHEHMAX (MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE 3BEHO)
IIpakTnyeckune 3aHATHSA 2
HomeHknatypa OpraHMYeCKHMX COEIMHEHUN OTAEIbHBIX KJIacCOB (HACBILICHHBIC, HEHACBIIEHHBIE U
apoMaTHYeCKHUE YTJIEBOJOPObI, CIUPTHI, (DEHOJIbI, albJIErHibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKHUX BEHIECTB OTICIBHBIX 2

KJIACCOB, HCIIOJIb3Ys HX HAa3BaHUS IO CHUCTEMaTHYECKONW M TpPUBUAIBHOM HOMEHKIJAType (ITHJIEH,
alleTWICH, IIMLEepuH, (eHosd, dopMambAerus, YKCyCcHas KHciIoTa, TmuiuH). Pacdersl mpocreiimeit
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(bopMyIIBI OpraHMUECKON MOJIEKYJIbI, HCXO/IS U3 3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CaolicTBa
OpraHUYECKUX
COCTUHCHHH_

OcHoBHoOe coJep/kaHue

10

Teopernyeckoe o0yueHue

®uU3NKO-XMMUYECKHE CBOICTBA OPraHMYECKHX COCJAMHEHHWH OTHEIBbHBIX KiaccoB (0COOCHHOCTH
KJaccu()UKAMU 1 HOMEHKJIATYypbl BHYTPH KJIacca; TOMOJOTHUYECKHUH psif v o0mas popmyina; U3oMepus;
¢u3HuecKre CBOICTBA; XUMHYECKHE CBOMCTBA; CHOCOOBI ITOJTyYCHUS):

— TpeJenbHbIe YIIIeBOAOPO/Ibl (AIKaHbl U IUKJIOANKaHbl). ['opeHrHe mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHKOB TEILJIa B IPOMBIIINICHHOCTH U ObITy. CBOWCTBA MPUPOJAHBIX YTIIEBOAOPOI0B, HAXOXKICHHE B
MIPUPOJIC U TPUMEHEHHUE AIKAHOB;

— HempenenbHble (QJIKEeHbI, alKUHBI W aJIKaJWeHbl) U apoMaTHyYecKue YrieBoJIopoAabl. [opeHue
aleTUJICHa KaK KICTOYHUK BBICOKOTEMIIEPATYpPHOTO TJIaMEHU JJII CBAPKHU M PE3KU METAJUIOB

— KHUCIIOpOJCOAepkKalllue COeAMHEHUS (CIUPTHI U (DEeHOIIbI, KapOOHOBBIE KUCIOTHI U A(PUPHI, aJIbJICTHIbI
U KETOHBI, JKHUPBI, YTIeBOAbl). [IpakTHueckoe NPUMEHCHHE OJTHJICHIJIIMKOJISA, TIHMIEpUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameranbAeTHAd, YKCYCHOM KHUCIOTh. Mplla Kak COJM  BBICIIUX
KapOOHOBBIX KMCJIOT. MOoIIIMe CBOWCTBA MbLja

— a30Tcojep)KalIe COCAMHEHUS (aMUHBI M AMHHOKHCIOTHI, Oelku). BBICOKOMOIEKYIsIpHBIC
COeIMHEHUS (CMHTETHYECKHE M OMOJIOTMYECKU-aKTHBHbIE). MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO.
[Tonumepu3anus 3TUIIEHa KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'eneTnyeckas CBs3b MEXKIY KJlaCCaMHM OPraHUYECKUX COEIMHEHUN

HpaKaneCKne 3aHATHUSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAccOB (TpUBHAIbHAS M MEXIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYUYeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeJenbHble (AJIKEHbI, aJJKUHBI U aJIKaJIME€Hbl) 1 apOMaTUYECKUE YIJIEBOJOPO/IbI, CIUPTHI U (DEHOIIBI,
KapOOHOBbIE ~ KHCIOTBI MU 3(QUpPHI, adbJAETHIbl MU  KETOHBbl, AaMHHbI M  AMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS. 3aJaHMsl Ha COCTABJICHUE YPABHEHWHW XMMHUYECKHX PpEaKIUh ¢
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa YU CTPOCHUS

CocraBrneHne cxeM peakuuidi (B TOM 4HCIE 10 MPEeAJoKEHHBIM IIeMoYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YeHHs W Ha3BaHME OpPraHMYECKHX COEJUHEHUN MO0 TPUBHAIBHON WM MEXIYHAPOIHOMI
CUCTEMATUYECKON HOMEHKJIIATYpE.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJlaHMi Ha CBOWCTBA OPTraHUYECKUX
COEIMHEHMH OTAEIbHBIX KJIACCOB

JlabopaTopnasi pabora

JIaboparopHas pabota «IIpeBparieHust OpraHM4eCKiX BEIIECTB IIPU HATPEBAHHI.
[Tonydyenue 3THIIeHA U U3YyYEHHE €r0 CBOMCTB. MOIeTMPOBAHUE MOJIEKYJT M XUMHUYECKUX MpPEeBpalICHUA
Ha NPpUMCPEC 53TaHa, STUJICHA, alICTUJICHA U JIP.

OK 01
OK 02
OK 04
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Tema 4.3. OcHoOBHOE coep:kaHue OK 01
Wpentudukanus | Tegpernueckoe o0yuenue OK 02
OpraHUYeCKUX B I 6 O OK 04
HoopraHuueckue coequHeHus. llpumeHenune u Ouosorudeckas poib yriaeBogoB. OKucieHue
BCIIECTB, HX YIJIE€BOJAOB — HCTOYHHUK DSHEPrUM SKUBBIX OpraHu3MoB. OOnacTH NPUMEHEHUS aMUHOKHUCIOT.
sHatelme u [IpeBpamenust OenkoB mNuIM B opraHu3Mme. buonormyeckne ¢yHkuum OenkoB. buonornyeckue
ngMer e B ¢GyHKIMU XUpOB. Posib OpraHnyeckoil XUMHUM B pellIeHUH Ipo0JIeM MUILEBOH 6e3011acCHOCTH
Hf)l(:)rg?]?];):){ﬂlgTBeHHOﬁ Ponp opranuuyeckoll XUMHM B PELICHHHM IMPOOJIEM SHEPreTUYeCKON Oe30MacHOCTH, B Pa3BUTHU
EATENLHOCTH MeMLHHDI, CO3/aHNH HOBbIX MAaTEPUAIOB, HOBBIX HCTOMHHKOB JHEPrUM (anmpTepHATHBHBIE HCTOYHUKH
HeIOBCKa sHeprun). OmNacHOCTh BO3JEHCTBHS Ha KHMBBIE OPraHU3MBI OPraHUYECKHUX BEHIECTB OTAEIBHBIX
KJIacCOB (YIJI€BOAOPOABI, CHUPTHI, (PEHOJNbI, XJIOPOPTaHUYECKUE MPOU3BOAHBIC, AIbJETUABI U Ip.),
CMBICTI TOKA3aTelIs PEJIeNIbHO AOMYCTUMOM KOHIIEHTPaluu
JlaGopaTopHble 3aHATHUS
JIaGoparopHas pabota: «neHTH(UKanKsg OpraHu4ecKuX COeTUHEHNN OTAEIbHbBIX KJIAaCCOBY
Nnentudukanys opraHnuecKuX COSANHEHNH OTAENBHBIX KJIACcCOB (Ha MpUMepe albIeTna0B, KpaxMania,
YKCYCHOM KHCJIOTBI, O€IKOB W T.I.) C HCHOJIb30BaHHEM HX (U3MKO-XUMHUUECKUX CBOICTB U
XapaKTepHBIX KA4YeCTBEHHBIX peakuuid. JleHarypamus Oenka mpu HarpeBaHuM. L[BeTHBIE peakuuu
0enkoB. BO3HMKHOBEHHE AHAJIUTHYECKOTO CHUTHANAa C TOYKM 3PEHUS XUMHYECKHX IPOLIECCOB MpPHU
MPOTEKAaHUN Ka4eCTBEHHON peaKkIliy, MO3BOJISIONICH HACHTH(PHIMPOBATH MPEITI0KESHHBIE OPTaHUYECKHE
BEIIECTBA
Konrpoxknas CtpyKTypa 1 CBOICTBA OPraHUYECKUX BEIIECTB
pabora 3
Pazpnen S. Kunernueckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XHMHYECKUX PeaKIUii-
CxkopocTb OcHoBHoOe coJepkaHue OK 01
XUMHYECKHUX OK 02
peaKuuii. Teopernyeckoe o0yueHue
XUMAYECKOe CKOpOCTb peakIyM, €€ 3aBUCHUMOCTh OT Pa3iIM4YHBIX (PAKTOPOB: MPHUPOIBI PEArMPYIOLINX BEIIECTB,
PaBHOBECHC KOHIICHTPALUU DPEarupyroluX BeELIECTB, TEMIEpPaTypbl U IUIOIIAAW PEAaKIUOHHOM IOBEPXHOCTH.
TennoBsie 23 (HeKTh XUMUYECKUX peaKuil. DK30- U SHAO0TEPMHUUECKHE, PEAKIIHH.
OOparuMocTh peakiuid. XUMHUECKOEe paBHOBECHE M €ro CMEUIeHHWE MOJ JeHCTBUEM pa3IHYHBIX
(baxTOpOB (KOHIIEHTpAIMs PEareHTOB WIN MPOAYKTOB PEAKINH, JaBJICHNE, TEMIepaTypa) s CO3AaHus
ONTUMAJIbHBIX YCIOBUM IIPOTEeKaHusl xumudeckux npoueccos. IIpunnun Jle [larense
IIpakTHYeckne 3aHATHS OK 01
OK 02

Pemennie npakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHaidu3 (AKTOPOB, BIMSIOMIMX Ha HM3MEHEHHE
CKOpPOCTH XMMHUYECKON PEaKIMH, B T.4. C MO3UIMHA 3KOJOTMUYECKH EIeCO00Pa3HOro MOBEACHUS B ObITY
Y TPYJAOBOM JI€ATEILHOCTH B LEJSAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOIEH TPUPOJHOMN Cpebl.
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PemreHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuM Ha npuMmeHeHue npuHuuna Jle-Illarense i
HaXOXXJCHHUs HalpaBJICHUs] CMELIEHHs pPAaBHOBECHS XHMMHYECKOH peakuuu M aHanu3 (aKkTopos,
BJIMSAIOIIMX HA CMEUIEHUE XMMUYECKOTO PABHOBECUS

Pazpea 6. PacTBOpbI
Tema 6.1. OcHoOBHOE coep:KaHue OK 01
Tonsarue o Teoperuueckoe o0yueHune OK 02
pacTBopax > OK 07
PactBopenue kak ¢usnko-xumuueckuid mporecc. PactBopbl. CrocoObl NMPUTOTOBIEHUS PAaCTBOPOB.
PactBopumocTs. MaccoBass 1018 pacTBOpeHHOro BemiecTBa. (CMbICT TOKa3aTens IPEAESIbHO
JOMYCTUMOMN KOHIICHTPAIIMH U €r0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOTMUYECKOIl 0€30MacHOCTH.
[IpaBuia SKOJIOTHYECKH MEIeCO0OPa3HOr0 MOBEACHHSI B OBITY M TPYIOBOH JAEATEIBHOCTH B IEJSAX
COXPAHEHHUS CBOETO 3JI0POBBS U OKPYKAIOIIEH MPUPOIHON CPEJbl; OMACHOCTb BO3JEHCTBHUS HA KHUBBIC
OpraHMU3MbI ONPE/ICIIEHHBIX BEIIECTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PACTBOPHI, UCIOJIb3yEeMbI€ B OBITOBOW U
IIPOM3BOJICTBEHHON JIESITEIbHOCTH YEJIOBEKa
Tema 6.2. OcHOBHOE cojiep:KaHue OK 01
ccnenosarne JlaGopaTopHuble 3aHATHS OK 02
CBOMCTB PacTBOPOB OK 04
JlaboparopHas pabota «lIpuroroBienue pacTBOPOB».
[IpuroToBneHue pacTBOPOB 3aJlaHHOM (MaccoBO, %) KOHIIEHTpaluu (C MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMHM) U OTIpesieNIEHNE CPeibl BOJHBIX PACTBOPOB.
Pemenne 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKaAHUeE (COepKaHNe MPUKJIATHOTO MOAYJISA)
Pa3zpnen 7. Xumus B ObITY M IPOM3BOJACTBECHHON AeATEJIbHOCTH YeJI0BEKA OK 01
OK 02
Xumusi B OBITY U |OcHoOBHOE co/ep:KaHue K 04
MPOU3BOACTBEHHOMN OK 0
Teopernyeckoe o0yueHue OK 07
JESATEIILHOCTH = = =
etoBeKa Hosgeiimuye nocTukeHuss XUMHUYECKON HAyKH U XMMHUYECKON TeXHOJIOTHH. Poib xumun B obecriedeHnn
YEJIOBEK

IKOJIOTHUECKOH, SJHEPreTUYECKON U MUIIeBOM 0€30MacCHOCTH, pa3BUTHH MeTUIMHBL. [IpaBuia moucka u
aHalM3a XUMHYECKONM WH(OpMamuu U3 pa3IWYHBIX HCTOYHUKOB (HaydHas M y4eOHO-HaydHas
JUTepaTypa, CpecTBa MaccoBor nHpopmanuu, ceth IHTepHET)

IIpakTHYeckue 3aHATHA

[Tonck m aHanmM3 KEMCOB O MPUMEHEHWHM XMMHYECKUX BEIIECTB M TEXHOJOTHHA C Y4eToM OymyIiei
npodeccnoHabHOM ~ NEATEIBHOCTH MO  TeMaM:  BaKHEWIIHWE  CTPOUTENIbHbIE  MaTepHalbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KEepaMmHKa, MaTepHalbl i SJIECKTPOHUKH,
HaHOMaTepuallbl, TEKCTUIbHBIE BOJOKHA, WCTOYHUKHA DJHEPIrUH, OPraHMYECKUE W MUHEpaIbHBIC
yoOpeHus, IeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSI.
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3amura: [IpencraBienue pe3ynbTaToB pelieHus KeiHcoB B (hopMe MUHU-I0KIAAa ¢ pe3eHTaluen

IIpome:xxyTounas
aTTecTanus

JAnddepeHnupoBaHHbIi 3a4eT

Bcero

70
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3. VCJIOBUS PEAJIM3AIIAM TIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
T CHATITAHBI

3.1. Jas peaauzanmum mnporpamMmsbl 0011e00pa30BaTeIbHON JTUCIUIUIMHBI  JOJDKHBI  OBITH
IPEIYCMOTPEHBI CIEeIYIOIINE CTICUATbHBIEC TTOMEIIECHUS:

KaOMHET XUMHUU C Ja0OpaHTCKOM KOMHATOH, B KOTOPOM HMMEETCS BO3MOKHOCTH OOECIEeYUTh
cBOOOAHBIN qocTyn B IHTEpHET BO BpeMsi y4eOHOTO 3aHSTHUS U B MIEPUOJI BHEYIEOHOU NeATeTHHOCTH
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 MPOCMATPHBATh BH3YalbHYI0 HWH(GOPMAIMIO TIO0 XHUMHUH,
CO3/aBaTh MPE3EHTAIUH, BUIEOMATEPHAIIBI U T. II.

B coctaB yueOHO-METOIUYECKOTO0 M MaTepPHAIbHO-TEXHHYECKOTO OCHAICHUS KaOWHETa XUMUU
BXO/JIAIT:

* MHOTO()YHKITMOHAJILHBIM KOMITJICKC TPEIo1aBaTes;

* HaTypalbHble OOBEKTHI, MOJENHU, MPUOOPHl U HAOOPHI IJi MOCTAHOBKU JAEMOHCTPALIMOHHOIO M
YYEHHUYECKOTO IKCIIEPUMEHTA;

* IEYaTHBIC ¥ SKPAHHO-3BYKOBBIE CPEJICTBA O0yUEHUS;

* Cpe/ICTBAa HOBBIX MH(GOPMAITMOHHBIX TEXHOJIOTHIA,

* PEaKTHUBHI;

* IEpEYHU OCHOBHOM U JIOTIOJIHUTEIbHON y4E€OHOMU JIUTEPaTYpBhI;

* BCIIOMOTaTEJIbHOE 000pPYI0BaHUE U UHCTPYKLIUU;

* OuOIMOTEUHBIN POH.

3.2. AudopmanuoHHoe o0ecnieyeHHe peaju3aluu NporpaMmbl

[lepeveHb peKOMEHIyeMbIX YYeOHBIX U3JIaHuid, THTepHEeT-pecypcoB, TOMOIHUTEIBHOM JTUTEPATYPHI:
OcHosHnas numepamypa:

1. Audunorenosa, W. B. Xumwus : y4eOHUK M TPAKTUKYM IS CPEIHETO MPO(EeCCHOHAIBLHOTO
obOpasopanusi / U. B. AudunoreHoa, A.B. badkos, B. A.IlonkoB.— 2-¢ u3[., HCIOpP. W JOIL —
Mockga : U3natensctBo FOpaiit, 2023. — 291 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-
5-534-11719-6. — Tekct : osmektpoHHbIi // OOpa3oBatenbHas mmiatpopma FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/513807

2. Huxonbckuif, A.b. Xumus: y4eOHUK H TIPaKTHKyM JUIsI CPEOHETO TMPO(eCcCHOHATBHOTO
obOpazoBanusi/ A.b. Hukonsckuii, A.B.CyBopoB.— 2-e¢ wu3a., mepepad. u jgom. — Mocksa:
WznatensctBo FOpaiir, 2023. — 507 ¢. — (IlpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-
01209-5. — Tekcr : onexTpoHHbI // OOpa3oBarenbHas 1ulatdopma HOpaifr [calfT]. —
URL.: https://urait.ru/bcode/513537 (mata oopamienus: 09.11.2023).

3. Xumus : y4eOHUK Juig cpegHero mnpodeccroHanbHoro obpasosanusi/ HO. A. JleGenes,
I'. H. ®aneer, A. M. I'ony6es, B. H. [llamosai ; mox obmel penaknueit I'. H. @aneesa. — 2-e¢ u3.,
nepepab. u gom. — MockBa: MWznatensctBo IOpaiit, 2023.— 431c.— (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT : anekrponHsiii / Obpa3oBarenpHas matdhopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073 (mnata obparenus: 09.11.2023).
Jlononnumensnan numepamypa:

1. Audunorenona, U. B. Xumus. ba3ossiii ypoBens: 10-11 kmaccsl : yueOHHK Al CPeTHETO OOIIETo
obpazoBanusi / U. B. Aupunorenona, A. B. babkos, B. A.IlonkoB.— 2-¢ wu3m., ucnop. W JOI. —
Mocksa : U3znarensctBo IOpaiit, 2023. — 290 c. — (O6meobpa3zoBatenbubiii uki). — ISBN 978-5-
534-16098-7. — Tekcr : oanekTpoHHBIM // OOpa3zoBarenbHas tiatdpopma IOpaiT [calT]. —
URL.: https://urait.ru/bcode/530422

2. Audpunorenoa, WM. B. Xumus. Ba3omeni ypoBenb: 10—11 kiaccel: y4eOHHK JUIsI CPETHETO
obmero ooOpazoBanusi/ WM. B. Audunorenona, A. B. badokos, B. A.IlonkoB.— 2-¢ u3a., uchnp. u
mor. — MockBa : MsmatenberBo IOpaiit, 2023.— 290 c.— (OOmeoOpa3oBaTenbHbIA  ITUKI). —
ISBN 978-5-534-16098-7. — TekcT : anexkrponHslit / OOpa3oBarensHas miardopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/530422 (nata oopamenus: 09.11.2023).

3. Anapnes, A. . O6mas xumus. COOpHUMK 3aJaHMi C MPHUMEpaMHu pellieHui : yuebHoe mocolOue

19


https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513073
https://urait.ru/bcode/530422
https://urait.ru/bcode/530422

IUTS cpefHero mpodeccruonanbHoro oopasoBanus / A. . Amapues, JI. 1. Aponuna. — 2-e u3., ucmp.
u non. — MockBa : MznatensctBo HOpaiit, 2023. — 127 c. — (IIpodeccuonanpHoe oOpazoBaHme). —
ISBN 978-5-534-09932-4. — Texkcr : anexkTpoHHbIH // Obpa3oBarenbHas miaardopma FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/514556

4. I'munka, H.JI. O6mas xumus B 2 1. Tom 1: ydeOHHUK JjIsi CpeIHEro NnpoQpecCHOHAIBHOTO
obpazosanus / H. JI. 'munka ; mox penakuueit B. A. ITonkora, A. B. babkosa. — 20-e uzn., nepepad.
u jon. — Mocksa : MznatensctBo FOpaiit, 2023. — 349 c. — (IIpodeccronanbHoe 00pa3oOBaHHE). —
ISBN 978-5-9916-9672-2. — Tekcrt : anexkTponHsiii / O06pa3oBaTenpHas miatdopma FOpait [caiT]. —
URL: https://urait.ru/bcode/512151

5. 'muaka, H.JI. Obmas xumus B 2 T. Tom 2 : y4eOHUK Jyuisi cpeaHero mpodecCHOHATBLHOTO
obOpazopanus / H. JI. I'munka ; mox penakuuert B. A. ITonkoBa, A. B. badkosa. — 20-¢ uzj., nepepad.
u non. — Mocksa : MznatensctBo HOpaiit, 2023. — 383 c. — (IIpodeccuonansHoe oOpazoBaHmE). —
ISBN 978-5-9916-9670-8. — Tekct : anekrponHslit / O6pa3oBarensHas miardopma FOpaiir [caiiT]. —
URL.: https://urait.ru/bcode/512504

6. 3aities, O. C. Xumus. JlabopaTopHbIli NMPaKTUKYM M COOPHHMK 3aJiay : ydyeOHOE IOocoOHue s
cpennero mpodeccuonanbHoro obpazoBanus / O. C. 3aifnieB. — MockBa : M3gatenbctBo FOpaiiT,
2023. - 202 c.— (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-9916-8746-1. — Tekct
asiekTpoHHbIH // Obpa3oBatenbHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541
7. MapreioBa, T. B. Xumwus. YraoyOneHHbsrii ypoBeHb. 10—11 kiaccel : y4eOHHMK JUISI CPETHETO
obmero oOpaszoBanmsi/ T.B.MapteiHoBa, U. B. ApramonoBa, E.b.T'oxyHoB; mnox o6meit
penakuueir T. B. MapTeIHOBOM. — 2-¢ u31., cnp. U Aoi. — Mocksa : M3aarensctBo FOpaiit, 2023. —
352 c¢. — (O6meobpazoBatenbubiil 1uKN). — ISBN 978-5-534-16227-1. — Tekct : S1eKTpOHHBINA //
O6pazoBarenpHas miaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530645

8. Pocun, . B. Xumus. YueOHUK U 3aJaYHHK : JJIS CPEAHEro mpodecCHOHaIbHOro obpasoBanus /
. B. Pocun, JI. I. Tomuna, C. H. ConoBbeB. — Mocksa : M3garensctBo HOpaiit, 2023. — 420 c. —
(ITpodeccuonanpuoe o6Opazoanue). — ISBN 978-5-9916-6011-2. — TekcT : dSJIEKTpOHHBIN //
OopazoBarenbhas  1atrdopma FOpaiit  [caiitr]. —  URL: https://urait.ru/bcode/512022 (nara
obpamenus: 09.11.2023).

9. Tynukun, E. N. Xumus. B 2 4. Yacte 1. OOmass u HeopraHWYecKas XUMHS : YICOHHUK IS
cpenHero npodeccuoHanbHoro odpaszopanus / E. M. Tynukun. — 2-¢ u3f., ucop. ¥ jgom. — Mocksa :
WznatensctBo FOpaiit, 2023. — 385 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
02748-8. — Teker : omektpoHHbId // OOpa3zoBarenbHas 1matdopma FOpaiit [caliT]. -
URL.: https://urait.ru/bcode/513730

10. TynukwuH, E. U. Xumusa. B 2 4. Yacte 2. Opranmyeckas XWMHUS : YU4eOHHK JISI CPETHETO

npodeccuonanibHoro obpasoBanus / E. WM. TynukwnH. — 2-¢ wu3n., wuchnp. W jgom. — Mocksa :
WznatensctBo FOpaiir, 2023. — 197 ¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
02749-5. — Tekcr : onexTpoHHbI // OOpa3oBarenbHas 1ulatdpopma HOpaifr [caift]. -

URL.: https://urait.ru/bcode/513731 (mata oopamienus: 09.11.2023).

11. Xumus. 3amauHuk . ydeOHOE MMOCOOMe I CpeAHero mnpodeCCHOHAIBLHOro 00pa3oBaHus /
1O. A. Jlebenes [u ap.] ; mox obmei penakuueit I'. H. ®aneeBa. — Mocksa : U3gatensctBo FOpaiiT,
2023. - 236 c.— (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-9916-7786-8. — Texkct
aNeKTpOHHBIH // OOpa3oBarenbHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091
Humepnem-ucmounuku:

1. hvsh.ru — XKypnan «Xumus B mIkosey.

2. https://postnauka.ru/themes/chemistry — nekuuu o xumuu Ha caiite [TocTHayka.

3. http://gotourl.ru/4780 (http://elementy.ru/) Hay4Ho-momysisipHbIii MPOEKT «DJIEMEHThI OOJBIION
Haykn» ((pu3uka, XUMUS, MaTeMaTHKa, acTPOHOMUS, HayKH O >KM3HM, Hayku o 3emie). HoBoctu
HAYKH, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAThH, JICKIINH, SHIUKIOIC THH.

4. http://gotourl.ru/4783  (http://potential.org.ru/)  Caiir =~ HayYHO-TIOMYJISPHOTO  JKypHasa
«[Torenumnan». Xypnan uzmaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumusi».

5. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-ONYJSIPHOTO O>KypHasla «XHUMHUS U
*)u3HbY. JKypHan u3gaéres ¢ 1965 .
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6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpbiTas 31aeKTpoHHass OHMOIHOTEKA
xumuueckoro moptana «Chemnet», comep uT yueOHble U WHGOPMAIMOHHBIE MaTepHabl s
IIKOJBHUKOB U yuuTesel. B Hell MOXHO HaWTH y4eOHMKH 1O OOLIe W HeOpraHMYeCKOW XHMUH,
OpraHMYEeCKOM XHMHH, MYJIbTUMEANAMATepUAIbl, a TaKKe 3aJaul XUMHUYECKHUX OJUMIIMAJL C
PELICHUSIMH, 33/1a49H BCTYIUTEIBHBIX 9K3aMEHOB JUIsI AOUTYPUECHTOB.

7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) Hudopmarmonssie MaTepuaisl 00
onmuMminanax: MOCKOBCKOM ropoiackoi, Bceepoccuiickod, MeHnaeneeBckor, 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. CaliT cOOEpKUT OTPOMHOE KOJIMYECTBO 33J1a4, 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/) HanéxHast cnpaBouHass HHPOpPMALUA O
XUMHYECKHX 3JIEMEHTaX U X CBOICTBaxX (Ha aHTVIMHCKOM SI3BIKE).

10. http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepueckuii 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 OUIEHKA PE3YJIbTATOB OCBOEHMUSI OBIIIEOBPA30BATEJ/ILHOM
JUCLUIINHBI

KoHTponb 1 OlLieHKa pe3yabTaToB OOY4EHUs OCYLIECTBISETCS MPENOoJaBaTelIeM B IPOLECCE
NPOBEIECHUS MPAKTUYECKUX 3aHATHH M 1aO0paTOpPHBIX paboT, TECTUPOBAHUS, a TAK)KE BBIMOJIHEHUS
0o0y4aromuMUCs WHAUBUAYAIbHBIX 3a/JaHul, IPOEKTOB, HccieAoBaHUU. Pe3ynbrarhl 00yueHUs
OTIpeNeNAI0T, YTO OoOyyaromuecs: JAOJDKHBI 3HAaTh, IOHUMAaTh M JIEMOHCTPUPOBATh MO 3aBEPILICHUU
W3YYEHHUS TUCIUIUINHBI.

Jns (hopMUpOBaHMS, KOHTPOJS M OLEHKH DPE3yJbTaTOB OCBOEHHS y4eOHOW TUCHUIUIMHBI
UCIIOJIb3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUATHH, MpeCTaBIfomas coO0l KOMILJIEKC Yy4eOHBIX
MEpOTNPHUATHH, COIVIACOBAHHBIX C pe3yJbTaTaMu oO0ydeHus U chopMyianpoBaHHBIX ¢ yuerom PI'OC
COOQO (npenmetnsle pe3yapTaTsl o qucuumiuze) u PI'OC CIIO.

Tunel oeHOYHBIX
Ne | OK/IIK | Monyas/Pazgen/Tema PesynabTaT 00yuenus " N
MepPONnpHUATHH
| | OcHOBHOe coiepKaHue
DopMyIMpPOBATH
Paspnen 1. OcHOBBI cTpOEHHS pMYyJTHp
1 0a3oBble MOHATHUS U
BellecTBa
3aKOHbI XUMHUH

1. Tect «CTpoeHue aToMOB
CocTaBisATh XUMUYECKUE | XUMHUYECKHUX AJIIEMEHTOB U

OpMYJIbl COEIUHEHH B MpUpoaa XUMHUYECKOM

CrpoeHne aToMOB (bopmy A PHpOA
COOTBETCTBUH CO CBSA3U».
XUMUYECKHUX
1.1 | OKO1 CTEMEHBIO OKUCIIEHUS 2. 3a/1a4u Ha COCTABJICHUE
AJIEMEHTOB U MPUPOIA

. XUMHUYECKUX IJIEMEHTOB, XUMHYECKHUX HOpMYIT
XUMUYECKON CBSI3U .
MCXO/IS U3 BAJICHTHOCTH U | JBYXaTOMHBIX COEAMHEHUN

ANEKTPOOTPHUIATEIBHOCTH (oxcum0B, cynb(uIoB,

THJIPUJIOB U T.IL.).
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3. 3amanus Ha
HCIIOIL30BaHUE
XUMHUYECKOM CUMBOJIMKH U
Ha3BaHUU COCIUHEHUH 10
HOMEHKJIAType
MEXIYHAPOJIHOTO COI03a
TEOPETUYECKOUN U
MPUKIIATHON XUMUHU U
TPUBHUAJIbHBIX HA3BAHUM
IIJISI COCTaBJIEHUS
XUMHYECKHX (HOpMYIT
JIBYXaTOMHBIX COCTHHECHUM
(oxcuaoB, cynbhuaoB,
TUAPUJIOB U T.11.) U APYTUX
HEOPTraHUYECKHUX
COEIMHEHUI OTAEIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuoanueckuii 3aK0H
u Tabmmma J[.1.
MenneneeBa

XapakTepru3oBaTh
XMMHUYECKHE HIEMEHTHI B
COOTBETCTBHUH C UX
MI0JIO)KEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHUYECKHUX JIEMEHTOB
JI.1. Menneneena

1. Tect «MeTammm4ueckue /
HEMETaJJIMICCKHE
CBOMCTBA,
3JEKTPOOTPULATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XMMHYSCKHX 3JICMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOECHHEM U
MIOJIOYKCHUEM B
IIEPUOTUYECKON CUCTEME
XHUMUYECKHUX DJIEMEHTOB
J.. MenneneeBa.

2. IIpakTrueckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
ME¥K1y CTPOEHUEM aTOMOB
XUMHYSCKHX IJIEMEHTOB M
MIEPUOINYECKUM
N3MEHEHHEM CBOICTB
XUMHYECKHUX DJIEMEHTOB U
HUX COSANHCHUN B
COOTBETCTBHUM C
MIOJIOKEHUEM
IIepunonnueckoii cucreme.
3. IIpaxTuko-
OPUEHTHUPOBAHHBIE
TEOPETUUYECKUE 3aIaHUS HA
XapaKkTEPU3aLIUIO
XUMHYSCKHX JJIEMEHTOB:
«MeTannnyeckue /
HEMETaJIMIECKHE
CBOICTBA,
3JIEKTPOOTPUIATETBHOCTD 1
CPOJICTBO K DJIEKTPOHY
XUMHYSCKHX JJIEMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHHEM U
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ITOJIOKEHUEM B

MEPUOIUYECKON CUCTEME

XMMHYECKHX 3JIEMEHTOB
.. MengeneeBa»

XapakTepu3oBaThb KourtpoabHas padora
Paznen 2. Xumuueckue
2 - THIbI XHMH'ECKUX «CTpoeHue BelecTBa U
peakuui XHMHYECKHE PEAKIIHI)
1. 3amauu Ha cocTaBIECHUE
YPaBHEHUH PEaKLU:
— COEMHEHHUS], 3aMeILeHUS,
pa3oxeHus, 0OMeHa,
— OKHUCIIUTENbHO-
BOCCTAaHOBUTEIIHHBIX
peakuuii ¢
CocTaBnsiTh peakuuu MCII0JIb30BaHUEM METOa
COETMHEHUS, 3JIEKTPOHHOTO OaiaHca.
OK 01 TUIIBL XUMIICCKIX pasnoxeHusi, oOMeHa, 2. 3aga4yu Ha pacyeT Macebl
2.1 N 3aMeNIEHU BELIECTBa WK 00bEMa
OK 04 peakiui ’
OKUCITUTEIBHO- ra30B 110 U3BECTHOMY
BOCCTaHOBUTEJIbHbBIE KOJIMYECTBY BEIECTBA,
peakiumn Macce Ui 00bEMY OJTHOTO
U3 YYaCTBYIOIIHUX B
pEaKLHU BELIECTB; PACUETHI
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOIYKTOB PEAKINH, €CIH
OJIHO U3 BEIIECTB UMEET
npUMecu
1. 3agaHus Ha COCTaBJICHUE
MOJICKYJISIPHBIX U MOHHBIX
CocTaBIATh ypaBHEHUS peaknuii ¢ yqaactuemM
XUMHUYECKUX PeaKInu KHCIIOT, OCHOBaHUI U
DIEKTPOIUTUYECKAS .
29 HCCOLMALIS 1 HMOHHOTO OOMEHaA ¢ COJIeH, YCTAaHOBJICHHE
. y4acTueM U3MEHEHHUS KUCIOTHOCTH
MOHHBIN 0OOMEH
HEOPTaHHYECKUX CpeIsI
BELIECTB 2. JJaboparopHas paboTa
«THITBI XUMUIECKHIX
peaKuuii»
HccaenoBath cTpoeHue KounrpoJabsHnas padora
3 Pa3nea 3. Ctpoenue u cBOliCcTBa U CBOMCTBA «CBoiicTBa
HEOPraHUYeCKUX BellecTB HEOPTraHUYeCKUX HEOPTraHUYeCKUX
BeIIEeCTB BellEeCTB)
1. Tect «Homenknatypa n
Ha3BaHHUE HEOPTAaHUUYECKUX
BEIIECTB HCXOJIS U3 UX
Knaccudukanus, Knaccudumnuposars XUMHYECKON HOpMYITBI UITU
OK 01 HOMCHKJIATypa 1 HEOpPTaHHYECKHE COCTaBJICHHE XUMHUYECKON
3.1 CTpPOEHUE BEILIECTBA B (bopMyIBI HCXOS U3
HEOPTaHWYECKUX COOTBETCTBHUH C HX Ha3BaHMS BEIIECTBA TI0
BEILIECTB CTpOEHUEM MEXITYHApOTHON WIIH

TPUBHAIBHON
HOMEHKJIAType».
2. 3ajaum Ha pacyer
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MaccoBOM J0Ju (Macchl)
XUMHYECKOT0 JIEMEHTa
(coenvHEHHUs) B MOJIEKYJIE
(cmecn).

3. [IpakTuueckue 3a1aHus
1o kyiaccuuKaluu,
HOMEHKJIaType U
XUMHYECKUM (hopmynam
HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTyeckue 3a1aHus
Ha OIpeieTIiCHUe
XUMHYECKOM aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTHU
BHJa XUMHUYECKOH CBSI3U U
THUIA KPUCTAJUTMYECKOMN
peeTKU

3.2

OK 01
OK 02

DOU3NKO-XUMHUYECKHUE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcranaBinuBaTh
3aBUCUMOCTD (PU3UKO-
XMMHYECKHUX CBOMCTB

HEOPraHUYECKHUX
BELIECTB OT CTPOCHHUS
aTOMOB M MOJIEKYJI, a

TaK)Ke TUIIA
KPHUCTAIUTMYECKOMN
pELIeTKH

1. Tect «OcobenHoctn
XAMHYECKHUX CBOMCTB
OKCH/JIOB, KUCIIOT,
OCHOBaHHUH, aM()OTEPHBIX
THJIPOKCUIOB U COJIEiI».
2. 3ajaHus Ha COCTaBJIECHUE
YPaBHEHUH XUMHUYECKUX
peakui ¢ yyacTueM
HPOCTBIX U CIOXKHBIX
HEOPraHUYECKUX BEILECTB:
OKCH/JIOB METAJLJIOB,
HEMETAJIOB U aM(OTEPHBIX
3JIEMEHTOB;
HEOpPraHMYECKUX KUCIIOT,
OCHOBaHHUH M aM()OTEPHBIX
THJIPOKCH/JIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIIMNX UX
CBOWCTBA U CLIOCOOBI
MOJTyYEHHUSI.

3. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHUs Ha
CBOMCTBA U MTOJIyYEHHUE
HEOPraHUYECKUX BEIECTB

3.3

OK 01
OK 02
OK 04

UNnentudukanus
HEOPraHUYECKHUX
BEIIECTB

Hccnenosath
KAa4CCTBCHHBIC peaKm/m
HEOPraHUYECKUX
BEIISCTB

1. [IpakTuko-
OPUEHTUPOBAHHbIE 3a/1aHUS
IO COCTaBJICHUIO
XMUMUYECKUX PEaKIHii ¢
y4acTHEeM HeOpTraHHYECKUX
BEIIIECTB, HUCIOJIb3yEMBIX
IUTSL MIX WICHTH(QUKAIHH.
2.JIaGopatopHas pabora:
«Unentudukamnms
HEOPraHMYECKUX BEIIECTBY»

Pasnen 4. Ctpoenue u cBolicTBa

HccaenoBarb cTpoeHue

KonTtpoibHas padora
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OPraHuYe€CKHUX BeHICCTB

M CBOMCTBA
OpPraHuYecKuX BellecTB

«CTpoeHne U CBOMCTBA
OpPraHnu4yecKuX BellecTB)

1. 3agaHus Ha coCTaBICHUE
HA3BaHUN OPraHUYECKUX
COEIMHEHUH 110
TPUBHUAIBHON WU
MEXIYHAPOAHOU
CUCTEMAaTUYECKOM
HOMEHKJIaType.

2. 3amaHusa Ha COCTaBJICHUE
MOJIHBIX M COKPAIEHHBIX
CTPYKTYPHBIX (hOpMyII
OpraHUYeCKUX BELIECTB
OTJEJBbHBIX KJIACCOB.

3. 3ajaun Ha ornpeaeneHue
npocreiiei GopmMyIibl
OpraHU4eCKON MOJIEKYJIbI,
UCXOS U3 DIIEMEHTHOTO
cocrana (B %)

Knaccudunuposars
OpraHUYECKHE BEIIECTBA
B COOTBETCTBUU C UX
CTpPOEHUEM

Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIICCTB

OK 01

1. 3amanus Ha cocTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakumii ¢ yuactuem
OpraHUYECKUX BEIIECTB Ha
OCHOBaHWH HX COCTaBa U
CTPOCHHUS.

2. 3aaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakiuid,
WJUTFOCTPUPYIOLTUX
XHMMHYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
pEaKUUil U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. PacyeTHbIe 33241 1O
YPAaBHEHUSAM PEAKIUi C
Y4aCTHEM OPTaHMYECKUX
BEIISCTB.

4. JIaboparopHas paboTa
«IIpeBpamenus
OpraHUYEeCKUX BEUIECTB
MIPU HAarPEBAHHI

YcraHnaBauBaTh
3aBUCUMOCTD (PU3UKO-
XUMHYECKHUX CBOMCTB

OPraHUYECKHUX BEIIECTB
OT CTPOECHUS MOJIEKYJ

OK 01
OK 02
OK 04

CaoiicTBa
OpraHUYECKUX
COE€IUHEHUN

1.IIpakTuko-
OpUEHTUPOBAHHbBIE 3aJJaHUS
10 COCTABJIEHUIO
XUMHYECKUX PEAKIUH C
y4acTUEM OPTaHUYECKUX
BELIECTB, B T.4.
UCIOJIb3YEMBIX IS UX
UACHTU(PUKAIUHU B OBITY U
IIPOMBIIIIIEHHOCTH.
2.JIaboparopnas padoTa:

UNnentudukanus
OpraHUYECKUX
BEIIIECTB, X 3HAYCHUE
Y IPUMEHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOM
JeATeTLHOCTH
YeJioBeKa

Uccnenosatn
KaueCTBEHHbIE PEaKLIUU
OpPraHu4eCcKuX
COEIUHEHHUH OTIEIBHBIX
KJIaCCOB

OK 01
OK 02
OK 04
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«UnenTudukanus
OPraHMYEeCKUX COCTUHEHUHN
OTAEIBbHBIX KJIaCCOBY

Paznen 5. Kunernueckue u
TePMOAUHAMHYECKHUE

Xapakrepu3oBarhb
BJIMSIHHE PA3JINYHBIX

5 (dpaxTopoB Ha
3aKOHOMEPHOCTH NMPOTEKAHUS
. PaBHOBeCHE U CKOPOCTh
XHMHUYECKHX peakumi N
XHMHYECKHX peakuuii
[IpakTuko-
OpUEHTUPOBAHHBIC
XapakTepu3oBaTh
TEOPETUUECKHE 3aJaHusI Ha
BIIMSIHME KOHIICHTPALIMU
aHayu3 (QaKTopoB,
pearupyrouux BemecTB u
BIIMSAIOIINX HA U3MEHEHUE
TEeMIIepaTyphl Ha .
CKOPOCTH XUMHUYECKOU
CKOPOCTh XUMHUYECKUX
. peakuuu. [IpakTuko-
OK 01 | CkopocTb XUMHYECKHUX peakiuuit
. OpUEHTUPOBAHHbBIC 3aJJaHUS
5 OK 02 | peakuuii. XuMuueckoe XapakTepu3oBaTh
Ha MIPUMEHEHHE PUHIUIIA
paBHOBeECHE BIIUSIHUE U3MEHEHUS
JIe-IllaTenbe misa
KOHIIEHTPAIIUHU BEIIECTB,
HaxXO0’KJICHUS HaIpPaBJICHUS
peaKIMK CPeIbl U
CMEILIEHUs PaBHOBECUS
TEeMIIepaTyphl Ha -
XUMHUYECKON PEaKIUU U
CMEIICHUE XUMHYECKOTO
aHayu3 GakTopoB,
paBHOBECHS
BIIUSIONINX HA CMEIICHUE
XUMHYECKOT0 PaBHOBECHS
HccaenoBarb HCTUHHBIE
6 Pa3znen 6. PacTBopbl | pacTBOpPBI € 3aIaHHBIMH
XapaKTepPUCTUKAMH
1. 3agaun Ha
MPUTOTOBJICHUE PACTBOPOB.
2. IIpakTuko-
OK 01 OpUEHTUPOBAHHBIE
Paznuuate uCcTUHHBIE
6.1 | OKO02 | IlousTHe o pacTBOpax ACTBODLI pacyeTHbIC 3a1aHKs Ha
p p JTUCTIEPCHBIE CHCTEMBI,
UCIOJIb3YeMbIE B OBITOBOM
Y IIPOU3BOCTBEHHOM
JESATEIbHOCTH YEJIOBEKA
OK 01 . UccnenoBats pusnko- JlaGopaTtopHnast pabota
HccnenoBanue CBOMCTB o
6.2 | OK04 ACTBODOR XUMHUYECKHE CBOMCTBA «IIpurorosienue
p p VWCTUHHBIX PaCTBOPOB pacTBOpPOB»
I IIpodeccrnonaibHO-OpHMEHTUPOBAHHOE COlepP:KaHue (Colep:KaHue MPUKJIATHOTO
MOIYJIsl)
OuennBarb
NoCJIeACTBUS ObITOBOM .
Paszpnen 7. . 3ammura Keiica (c yuerom
U MPOU3BO/ICTBEHHOM .
Xumus B ObITY U Oyayuuei
7 . AeSiTeIbHOCTH Ye10BeKa .
NMPOM3BOACTBEHHOI JR—— npodgeccuoHATbHOM
NAeATeIbHOCTH YeJ10BeKa . AesiTeJIbHOCTH)
IKOJIOTHYECKOI
0e30macHOCTH
OK 01 OnenuBats nocneacteus | Keiic (¢ yuerom Oynymieit
XuMus B ObITY U . .
OK 02 . OBITOBOM U npodeccuoHanbHOM
MIPOU3BOJICTBEHHOM .
OK 04 MIPOU3BOICTBEHHOU JESATEIIBHOCTH)
JeATeTLHOCTH .
OK 07 qeTOBEKA NeITEILHOCTH YeJIOBEKa ¢ | BO3MOKHBIE TEMBI KEHCOB:
no3unmii skosiornueckon | 1. [lorennenue kiumara u
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BBICBOOOXKIEHHE TAa30BbIX
THIPaTOB CO JIHA OKeaHa.
2. bynyume marepuaibl
JUTSl aBHa-, MAllIMHO- U
puOOPOCTPOCHUSI.
3. HoBble maTepuansl ajist
COJIHEYHBIX OaTapeii.
4. JlexapcTBa Ha OCHOBE
PaCTHTEIHHBIX MPENapaToB

0€e30I1acHOCTH

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
[Tpu n3yueHNH NUCIUTUIMHBI TPUMEHSIOTCS CIIeAYIONIIe 00pa30BaTelIbHbIC U HHTEPAKTHBHBIC
TEXHOJIOTHUH:
- TEXHOJIOTHUS aJalITUBHOTO O0yUYECHUS,
- TEXHOJIOTUS] HH()OPMAITMOHHO-KOMMYHHKAIIMOHHOTO O0Y4CHUS;
- TEXHOJIOTHUS IIPOCKTHOTO O0yUYCHHSI.

- JICKOUA-BU3YyaJIN3al vl

- JICKIHSI ¢ TIPUMEHEHHUEM TEXHOJIOTHI MPOOIEMHOTO 00yYeHHS

- JICKIIUA-auajaor

- BCTPEYH CO CHEIHUATHCTAMH COOTBETCTBYIOIIETO MPOQHIIS H T.II.
- OpraHu3anus TEMaTUYECKUX MEPOIIPUATUI, IKCKYPCUH U T.II.
- pelreHre KOHKPETHBIX MPO(ECCHOHATBHBIX CUTYAIHI

TecToBBIE BOIIPOCHI NJISl TPOBECACHUSA TCKYHICTr0 KOHTPOJIA MO JTHCHUIIIMHE

/o

Bompocsel

OTBeTHI

XUMHYECKUU DIIEMEHT - ITO

a) BUJI aTOMOB C OJIMHAKOBBIM 3apsiIOM sI/Ipa;

0) pJIeKTpOHEUTpalIbHAs YaCTULIA, COCTOSILAS U3
MOJIOKUTEIHHO 3apsHKEHHOTO0 aTOMHOTO SiIpa U
OTPULIATETILHO 3aPSKEHHBIX AJIEKTPOHOB;

B) OTPULIATENLHO 3aPSKECHHBIN HOH;

I') IOJOKUTEIBHO 3aPsKEHHBIN HOH.

Snpo aToma COCTOMT U3 YaCTHLL:

a) HEUTPOHOB U DJIEKTPOHOB
0) IPOTOHOB U HEUTPOHOB
B) IPOTOHOB U JIEKTPOHOB
') HEUTPOHOB

OnekTpoHHas (opMyJia BHELTHETO
ANIEKTPOHHOTO CJI0Sl MarHUs

a)3S "
6)38237
B) 3S “p?
r) 352

HCpI/IOI[I/ILIHOCTB B UIBMCHCHUU
CBOMCTB XMMHUYECKHUX DJICMCHTOB
SABJIACTCA PE3YyJIbTATOM

a) MePUOJNYECKOT0 TOBTOPEHHSI YUCIIA
AJIEKTPOHOB HA BHEIIHEM YPOBHE B aTOME;

0) Bo3pacTaHus 3apsia q1pa;

B) BO3pACTaHUs YKCia 3JEKTPOHOB Ha BHEILIHEM
YPOBHE;

I') BO3pacTaHus 3aps/a siipa v Yuciia AJIeKTPOHOB
Ha BHEIIHEM YPOBHE

JIi1st coieit 1 OCHOBHBIX OKCHJIOB
XapaKTEPEH BUJ XUMUUYECKOU CBS3U

a) MOHHAsI

0) KOBaJICHTHasl HETIOJIApHAs
B) METaJUIMYecKas

I') KOBaJIEHTHAs MOJIIpHAast

AmnoTponHble MOIU(UKALIUY - 3TO

a) 02 u 03
6) 02 nu SOz
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B) 02 u SOg
F) Oz u COZ

7 Peakuusi, ypaBHEeHHE KOTOPOU
Zn +2 HCI = ZnCl;, +H,1 otHOCHTCS K
peaKIusIM:

a) COeTMHEHUS
0) pa3noKeHHs
B) 3aMeIIEeHUs

r) oOMeHa

8 HcTrHHBIE paCTBOPBI UMEIOT Pa3Mephl
JUCIIEPCHBIX YaCTHL]

a) meHee 1 HM

6) ot 1 1o 100 HM
B) 0osee100 HM
r) paBHo 100 HM

9 Kucnorel umerot hopmyny a) CO;
6) H,CO3
B) K2C03
r) NaOH
10 | O6bém rasza Bogopona, oopasyromierocs | a) 22,4 i,
IIpH B3aUMOJICHCTBUM IIMHKA Maccoit 6,5 | 0) 11;2 m;
rpaMMOB C XJIOPOBOJAOPOAHOM KucioTon | B)1,12 1;
110 YPaBHEHHUIO PEaKIUU r) 2,24 1.

Zn +2 HCI = Zn Cl, +H,7 cocrasisier:

11 | AmdoTepHbIe COeTUHEHHS — 3TO
COEJIMHEHUS, KOTOPBIE B 3aBUCUMOCTHU OT
YCIJIOBHM, B3aUMOJEHCTBYIOT C
BEIIECTBAMU

a) KUCJIIOTaMH;

0) OCHOBaHUSIMU;

B) KHCJIOTaMH 1 IIEJI0YaMHU;
T') IPOCTHIMU BELIECTBAMU

12 | CepHas KUCIIOTa ¥ TUAPOOKCH]T HATPHUS
HIPUMEHSIOTCS B aKKYMYJISITOPHBIX
Oarapesix, Tak KaK OHU:

a) HEAJIEKTPOJIUTHI

0) caObIe AIEKTPOJIUTHI
B) CUJIBHBIE JIEKTPOIUTHI
T') CpPEHUE HIICKTPOJIUTHI

13 | IlpumeHeHne METAIJIOB B Ka4eCTBE
IPOBOIHUKOB OCHOBAHO Ha CBOMCTBAaX

a) TBEPJIOCTH

0) 2JIEKTPONPOBOTHOCTD
B) IJIACTUYHOCTD

T') TEIUIONPOBOAHOCTh

14 | CxopocTh XUMHYECKON PEeaKIHH
TOPEHUS CePhI B KHCIIOPOJIC
YMEHbIIIAETCs pU

A) yBeJIMYEHUHU KOHLEHTPAIMH KUCIOPOo/1a

b) noBbllieHnn Temneparypbl

B) nonmxenuu remmneparypsl

') yBenmyeHnH KOHLIEHTPALUU OKCUAA cepbl (4)

Bapuant 2

Ne | Bonpocsl OTtBeThI
/1

1 DJIEMEHT aJTKOMMHMH - 3TO A) MeTar

b) nepexoaubrit
B) nemerann
") unepTHBIH

2 ATOM COCTOUT M3 YACTHILL:

a) HEUTPOHOB U DJIEKTPOHOB

0) MPOTOHOB U HEHTPOHOB

B) IPOTOHOB U 3JIEKTPOHOB

T') U3 MOJIOKUTEIIBHO 3apsSKEHHOIO0 aTOMHOT'O
A]Ipa U OTPULIATENIbHO 3apsSyKEHHBIX

HJIEKTPOHOB
3 DnekTpoHHas (popMysia BHEIITHETO a)3S "
AJIEKTPOHHOTI'O CJIOSl HATpUs 0)3S 2}35
B) 38 °p’
r) 352
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4 B rnaBHBIX noarpymnmnax ¢ yBeaIu4eHUEM A) ocnabeBaror.
3apsia sapa METaUIMYeCKUEe CBOMCTBA b) He usmenstorcs;
B) ycunuBarorces;
") u3MEHAI0TCS TEPUOTUUECKH.
) [TpocTeie BemecTBa, 00pa30BaHHbIC A) KOBaJICHTHAsl HENOJISIPHAS
HEMeTaJlJIaMH, UMEIOT CBA3b b) xoBaneHnTHas nonspHas
B) meramiunueckas
I') nonnas
6 | AmtorponHsle MOAU(UKALINY - 3TO a) rpaduT U anmas
0) rpaduT u cepa
B) rpadut u pocdop
) rpadUT U KPEMHUI
7 Peakuusi, ypaBHeHHE KOTOPOI a) CoOeIMHEHUs
2Fe(OH); = Fe,0O3 +3H,0 - Q 0) pasnoxeHus
OTHOCHUTCS K PEaKIIUsAM: B) 3aMEIICHUS
r) oOMeHa
8 CycneH3uu UMEIOT pa3Mephl TUCTIEPCHBIX a) MeHee 1 HM
YaCTHI] 6) ot 1 1o 100 uMm
B) 60see100 M
r) paBHo 100 HM
9 KucnoTHbIi OKCHJT YTIIEKUCTIBIN Ta3 UMEIOT a) CO;
bopmymny 6) H,CO3
B) K>CO3
r) NaOH
10 | OTHocuTenbHas MOJEKYJsIpHas Macca A) 123;
BoasI HyO cocraBisier: b) 46;
B) 18;
I') 44
11 | Ca He B3aUMOJICHCTBYET C BEIIIECTBAMH: a) CuCl,
6) HCl1
B)NaCl
r) H,O
12 | CokparéHHOMY HOHHOMY YPaBHEHHUIO A) Ca(OH), + H,SO4 = CaS0O,| +2H,0
OH +H"=H,0 B) CaCO3 = CaO + CO,1
COOTBETCTBYET MOJICKYIISIPHOE B) Ca(OH), +2H CI = CaCl, + 2H,0
I') 2Fe(OH)3 = Fe,03 +3H,0
13 | CkmKeHHBIH ra3 v KHUIKAE YTIIEBOIOPOIBI A) MOIOIIUX pacTBOPOB;
MPUMEHSFOTCS B 00CITy>)KMBaHUM aBTOMOOWs | B) /i oxnakieHust paauaTopos;
B Ka4eCTBE: B) snexTponuToB;
I') roproyero
14 | PaBHOBecue XUMUYECKOU peaKkIuu A) IpUMEeHEHHUH KaTanu3aropa
T NO+0;2NO,-Q b) yBenmuueHnn naBieHUs
Byner cMenarscsi B CTOPOHY MPOTYKTa B) ymeHbIieHn# faBieHus
peaxIuu npu ') moBBIIICHUH TEMITEPATYPhI
15 | TexHuueckoe xene30 MoaydaroT METOJIOM A) 2JIeKTpOIU3 coneit
b) BoccTaHOBIIEHHE KOKCOM U OKCHJIOM
yIIepoa U3 JKelIe3HbIX Pyl
B) runpomeranmyprus
I') amromorepmust
Bapwanr 3
| Ne | Bonpocsl | OTBeTHI
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/o

MeTtamnsl - 3T0 DJIEMCHTbBI, aTOMBI
KOTOPLIX HAa BHCUIHCM YPOBHC UMCIOT

a) 1 — 2 ayekTpoHa, JIeTKO OTAAIOT UX;

0) Gouible 2 AIEKTPOHOB, IPUHUMAIOT UX;

B) 8 2JIEKTPOHOB;

r) 2 — 3 3JIeKTpoHa U 00pa3yroT aMmpOTepHBIS
COCJIMHCHUS

3apsia sjipa onpeaesieTcs

A) OpsAAKOBBIM HOMEPOM 3JIEMEHTA
b) aromHO# MoJekyIsIpHOM Maccon
AJIEMEHTA

B) konmnyecTBOM HEHTPOHOB

I') Homepom nepuoja, B KOTOPOM
PacHOJI0kKEH DIEMEHT

VYKaxuTe 3JIEMEHT C 3JIEKTPOHHOMN
koudurypanmeii 1s* 2s° 2p° 3s? 3p°

a) pochop

0) xJ0p

B) OpoM

T') ATFIOMUHUT

B Manbix mepuonax ¢ yBelIuueHUEM
3apsija sijipa MEeTaNIndecKue CBOMCTBA

A) ociiabeBaroT.

b) ne usmensitorcs;

B) ycunuBatorcs;

I") u3MEHSAI0TCS TEPUOUUECKH.

XUMHYECKasl CBSI3b B MOJICKYJIaX HUTpAaTa
HaTpus 1 XJ10pa COOTBETCTBCHHO:

A) MOHHas ¥ KOBAJICHTHAs! HEMOJSPHAS

b) nonHas u xoBajeHTHas NoJsIpHAas

B) metannnueckas v KOBaJeHTHas MOJIIpHAs
I') MmeTannnueckas u KOBaJ€HTHas
HEIOJIIPHAs

AnioTponHsie MOIU(UKALIUY - 3TO

a) KUCJIOPOJ U 030H

0) KUCTIOPOJI ¥ YITIEKUCTIBIN Ta3
B) KHCJIOPOJ U BOJAOPO]I

T') KUCJIOPOJI U a30T

Ca(OH), + H,S0, = CaSO,] +2H,0 +Q

a) COeIMHEHUS
0) paznoxeHus
B) 3aMEIIICHUS

r) oOMeHa

KOJ'IJ'IOI/II[HBIC pacTBOPBI UMCHOT PAa3MCPhI
AUCTICPCHBIX YaCTUIL

a) MeHee 1 HM

6) ot 1 1o 100 HMm
B) 6omee1 00 HM
r) paBHo 100 HM

OcHoBaHue umeer Gopmyiy

a) CO,

6) H, CO3
B) K2CO3
r) NaOH

10

CokpallleHHOE MOHHOE YpaBHEHUE
peaKkIy HENTPATU3ALUYN MEXKTY
TUAPOOKCUIOM KaJIbIUs U CEPHOU
KHCIIOTOH - DTO

A) C&(OH)Q + H,SO4 = CaS04] +2H,0 +Q
B) Ca’* + 20H +2H" +S0,* = CaS0,| +
2H,0+Q

B) Ca** + 20H +2H* +2CI" = Ca®* +2Cl " +
2H,0+Q

) OH +H" =H,0+Q

11

Kucnorsl B3auMo1eiCTBYIOT €
BEIIIECTBAMH:

a) KUCJIIOTaMU;

0) OCHOBaHUSIMU,

B) KMCJIOTAMU U IIEJI0YAMH;
') HeMeTaJUIaMH

12

OTHOCHUTENBHAS MOJICKYJIIpHAs Macca
yriekuciioro raza CO;, coCTaBIseT:

A) 123; B) 44; B) 18; I) 46.
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13 PacTBOp conu kapOoHaTa HaTpus A) 1 MOWKM JIBUraTeliss aBTOMOOMIIS
Na,CO3 mpumeHsIoT: B) nyst 3anuBKM B paguatop
B) nns 3apsaku akkymyasTopa
I') kak TOTUIMBO
14 VYKaxkuTe yCIOoBHUsl, IPU KOTOPBIX A) IOHMKEHUE TeMIIEpaTypbl
paBHOBECHE CMEIIACTCS B CTOPOHY b) nonmxenue naBneHus
o0pa3oBaHUs aMMHUaKa B) ymeHbIIeHHEe KOHIIGHTPALUU UCXOAHBIX
T "Ny + 3H, 2NHs + 92 x/Ix BELIECTB
I') oTka3 ot kataimzaTopa
15. CruiaBbl Kele3a: Yyr'yH U CTajlb A) BIeKTpOIU3 coneit
MOJTy4Yar0T METOJIOM b) BoccTaHOBIIEHHE KOKCOM U OKCHJIOM
yraepoja U3 jKeJIe3HbIX Py
B) runpomerannyprust
I') amromoTepmust
Bapuant 4
Ne /i Bomnpocsr OTtBeThI
1 B Hacrosiiee Bpemsi OTKPBITO o011iee A)63b)100B) 110T) 113
KOJINYECTBO JIEMEHTOB
2 Yucno sHEpreTHYecKuX YpoBHEH B aToMe | A) HOMEPOM MOATPYIIIBI, B KOTOPO
OTIpeIeNsIeTCs HAXOJUTCS SJIEMEHT
b) Homepom nepuozaa
B) nopsakoBelM HOMEpPOM
I") atToMHO#1 MOJIEKYISIPHOM MacCcon
3 DnekTpoHHas (HopMylia BHEITHETO a)3S "
AJIIEKTPOHHOIO CJI0S yriiepoaa 0)4S 2p5
B) 2S “p*
r) 382
4 C yBenuueHneM 3apsja sipa B TTIaBHBIX A) ocnabeBaror.
MOArPYIIAaX HEMETAJUIMYECKHE CBOMCTBA b) He usmenstorcs;
B) ycunusatorcs;
I") u3MEeHsI0TCS TEPUOUUECKH.
5 WonHas cBsI3b XapaKkTepHa A)HCIB)NaCIB)H, ") C
6 [TpuunHbI ayuIoTpONUs yriiepoaa A) pa3HO€ KOJINYECTBO aTOMOB
b) pazHble kKpucTaIMUECKHUe PemETKA
B) paznuuus B cBoiicTBax
I') paznuuHas TBEPIOCTH
7 T Ny + 3H, 2NHs + 92 xJTx a) HeoOpaTUMast
0) obpatumas
B) KaTaJIUTUYECKas
I') HeKaTaTUTUYECKas
8 DOMyIbCUU TO TPYyOOANCTIEPCHBIE a) MmeHee 1 HM
CHCTEMBI C pa3MEpPOM YaCTHI] 6) ot 1 1o 100 HM
B) 60osee100 aHm
r) pasHo 100 Hm
9 AmboTepHbIe THIPOKCUIBI 3TO a) CO.
6) H,CO3
B) K2C03
r) AI(OH);3
10 Macca okcua KanbIusi, 00pa3yroerocs A)2,81;B)56T;B)28 ;1) 5,6T.
IIpU pa3oKeHUH KapOoHaTa KalbIlHs
maccoit 50 r?
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CaCO3 = CaO + CO»1
11 OKHCIUTEIBHO — BOCCTAHOBUTEIIBHBIE A) Ca(OH); + H,SO4= CaSO,] +2H,0
peakuuu +Q
b) CaCO3 = CaO + CO,t
B) Ca(OH), +2H CI = CaCl, + 2H,0
I') C,H4 + H,O = C,Hs OH
12 Cpena kucnas B pacTBope A) NaOH
b) HCl1
B) NaCl
I') NaNOs
13 Metamt — ocHOBa Y€PHBIX CILJIAaBOB A) mMenp
b) 301010
B) xene3o
I') maruuit
14 CKOpOCTh XMMUYECKON peakluy ropeHus | A) yBEeIMYEHUU KOHLIEHTPALUH
CEpbI B KUCIIOPOE KHCII0pOo/ia
2S + 30, = 2503 b) noBblieHny TeMnepaTypsl
YMEHBIIAETCS MPH B) nonmxkeHnn remmneparypsl
I') yBenMueHUH KOHLIEHTPALUN OKCHU/1a
cepsl (4)
15 IIpupoaHbIM CBIpbEM IS A) U3BECTHSK
IIPOMBIIIJIEHHOT'O ITPOU3BOJICTBA b) xucnopon
HeraméHoi n3BecTH (OKCHIa KaJIbIIHs) B) ruapokcun kanbuus
CILY)KUT I') cynbdar xanpuus
Bapwuanr 5
No i/t Bomnpocsl OTBETHI
1 BocbMyto rpynny riaaBHy0 HOATPYIITY A) mMeTanibl
00pa3yroT 3JIEMEHThI b) nemeraninl
B) nepexoanbie
I') uneptHble
2 N30TONBI 2IEMEHTOB UMEIOT A) 01MHAaKOBOE YHCIIO HEUTPOHOB
b) onnnakoBoe MaccoBoe YuCIIO
B) pa3Hoe uncio HEUTPOHOB
I') pazHoe uKciI0 MPOTOHOB
3 OnexkTpoHHas (opMyIa BHEIIHETO a)3S "
AJIEKTPOHHOTO CJI0s1 Opoma 0)4S 2})5
B) 3S “p
r) 352
4 B nepuonax ¢ yBennuenueM 3apsja sjapa | A) ocnabeBaror.
HEMETAJUIMYECKUE CBOMCTBA b) He usmenstorces;
B) ycunusatorcs;
I') u3MeHsI0TCS TEpUOINUECKH.
5 s meTannoB XapakTepeH BHU]L A) MoHHas
XUMHUYECKOH CBSI3U b) xoBaneHTHas HenoyspHas
B) KOBAJICHTHAs MOJISIpHAst
I') MeTaJUIn4YecKast
6 SIBneHue CymecTBOBAHMS HECKOIBKHX A) ancopbuus
BEIIIECTB , 00Pa30BaHHBIX OJHUM b) uzomepus
AJIEMEHTOM, Ha3bIBAETCS B) romonorus
I') nzomepust
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7 Peakuus coenuaenus, oopatumasi, Karai.
AK30TEpMUYECKasl, KaTaTUTHYECKas _'_*A) Nz + 3H22NH;3 + Q
Bb) CaCO3 = CaO + CO,1-Q
B) ZFG(OH)g = Fe,03 +3H,0 - Q
I') Zn +2 HCI = ZnCl; +H,1 + Q
8 CwMor - 3T0 AucTIepcHas cucTeMa, A) mpu COYETaHHUH MBUIEBBIX YACTHUII U
oOpa3yromasics B atmocdepe Kareyb TYMaHa;
b) npu pactBopeHNM TBEPBIX YACTUI] B
BOJIE;
B) npu nepemeninBanuu macei B BOJE;
I') mpu mepememMBaHuy TBEPIBIX YACTHUIL
MEXy coO0oM
9 Cob - 310 a) CO;
6) HoCO3
B) K2,CO3
r) AI(OH);
10 Macca okcuaa kanwlus, oopasyromierocss | A)2,8;b) 56 m; B) 28 ;) 5,6 1.
IIPU pa3IoKeHUH KapOOHAaTa KalbIHs
Maccoit 5 r?
CaCO3 = CaO + CO1
11 &m0y B3aMMOIEHCTBYIO C BEIIECTBAMHU | @) KHUCIOTAMH;
0) OCHOBaHUSIMH,
B) KUCJIOTaMH U LIEJI0YaMU;
') METaJlJIaMU
12 HesnektponuTsl - 310 A) xJopuj HaTpust
b) cepnas kucnora
B) runpoxcun Hatpus
I') Gensun
13 CrutaBbl B aBTOMOOMIJIECTPOCHUH A) mH
IPUMEHSIIOT JUIsl IPOU3BOJICTBA b) no6oBbIx cTéKON
B) neraneit nBurarens
I') ynnoraureneit
14 [Ipu yBennueHnr KOHLIEHTPALlUU OKCHJIa A) 1,5 paza
azota(2) B 3 paza CKOPOCTh peaKIuu b) 3 paza
2NO + O, = 2NO, B) 6 pa3
YBEJTUYHUTCS B I') 9 pa3
15 [IlenoyHbIe METAIIITBI ¥ TAJIOTEHBI A) sreKTponu3
MOJTy4aroT METOJIOM b) BoccTaHoBieHNE KOKCOM
B) runpomerannyprus
I') amomoTrepmus
OTBeThI
Tecrosoe Bapuant Ne 1 | Bapuant Ne 2 | Bapuant Ne 3 | Bapuant Ne 4 | Bapuant Ne 5
3aJjaHue
1 a 0 a r r
2 0 r a 0 B
3 r a 0 B 0
4 a B a B B
3 a a a a r
6 a a a 0 r
7 B 0 r 0 0
8 a B 0 B a
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9 0 a r r 0
10 r B 0 B a
11 B r 1] 0 a
12 B B r 1] r
13 0 r a B B
14 0 r a 1] B
15 r r 0 a r

Bonpocsl k nuddepeHIMPOBAHHOMY 3a4eTy
1. XuMusi B COBpEMEHHOM CUCTEME HayK.
2. OCHOBHBIE TTOHATHUSA U 3aKOHBI XUMUHU.
3. CoBpeMeHHbIE NPeACTaBICHUS 00 3JIEKTPOHHOM CTPOSHUH aTOMOB 3JeMeHTOB. KBaHTOBbIE UKcCIa.
ITpunuun [aynn.
4. 3aKOHOMEPHOCTH pACHPEIECICHUS SJIEKTPOHOB II0 YPOBHSAM M MOAYPOBHSM, 3JIEKTPOHHBIE
(dopMyIbl 1 cxeMbl s1eMeHTOB. [IpaBuio XyHna.
5. JluHaMuKa M3MEHEHHS AaTOMHBIX pPAJUYCOB C POCTOM IOPSIKOBOIO HOMEpPA JJIEMEHTa B
nepuoanueckon cucreme JI.1M1.Menneneena.
6. 3aKOHOMEPHOCTU IPOSABICHHUS] ATOMaMHM BAJICHTHOCTU M CTEIEHH OKHUCIEHUS B 3aBHCHUMOCTHU OT
IIOJIOXKEHUS IJIEMEHTOB B IEPUOINYECKON CUCTEME.
7. 3aKOHOMEPHOCTH M3MEHEHHUs 3JEKTPOOTPULIATEIBHOCTH 3JIEMEHTOB NEPUOJUYECKON CUCTEMBI U
IPOSIBJICHUS UMM METAJNIMYHOCTU U HEMETAJNINYHOCTH.
8. YcioBus oOpa3oBaHHsl KOBaJCHTHOM CBSI3U. XapaKTEpUCTUKAa €€ CBOMCTB — HACBIIIEHHOCTH,
KPaTHOCTH, MOJIIPHOCTH, HAIIPABICHHOCTH.
9. KoopaunanuoHHas cBsi3b Kak 0COOBIN BU KOBaJICHTHOMN CBSI3H.
10.MonHas CBSI3b: CBOMCTBA, CXOJCTBO M OTJIUYHUS OT KOBAJIEHTHOIA.
11.CymHoCTh BOIOPOIHOM CBSA3U. MEXMONEKYISIPHbIE B3aUMOACHCTBUS.
12.IToHaTHE O CKOPOCTH XUMHUYECKOW peaKkuu U enuHunax e€ usmepenus. Knaccudukamnus peakuuii
10 MEXaHU3MaM UX POTEKaHUS.
13.3akoH JelcTBUS Macc; poJib KOHLEHTpaUud B3aWMOJECHCTBYIOLIMX BEIIECTB B TIOMO- H
TreTEPOreHHBIX CUCTEMAX.
14.YcnoBus BAMSHMS NaBICHHS HA CKOPOCTb TEUYEHUs XMMHMUYECKHMX peaklMid. BelpakeHue 3akoHa
JIEUCTBYIOIINX MAcCC I PEaklMM, B KOTOPOUM Y4aCTBYIOT I'a3bl.
15.BausiHue Ha CKOPOCTh XUMUYECKUX peakinii TemrepaTypsl (ipaBuiio U ypaBHeHue Baut-I'odda).
16.KatanuszaTopsl U KaTajlu3; CYIIHOCTh OMOJIOTMYECKOT0 KaTajlu3a U OTIUYHUE €r0 OT XUMUYECKOTO.
17.XumMnueckoe paBHOBECHE U BIIMSHHME HA HETO KOHIIEHTpALMM MCXOAHBIX BELIECTB U IPOAYKTOB
peakuuii. KoncTanTa paBHOBECHS.
18.IIpunnun Jle IHarense. Bo3MOXHOCTH M yCIIOBUS CMELICHMS XMMHMUYECKOTO PaBHOBECHS B
PeaKIUAX, COIPOBOKIAIOIINXCS BBIACIICHHEM WU MTOTJIOLIEHUEM TETUIA.
19.1Tpunanun Jle HlaTense. Bo3aMOXHOCTH U yCIIOBUS CMELIECHHS] XUMUYECKOTO PAaBHOBECHS PEAKIIUM,
Y4aCTHUKAMU KOTOPBIX SBJISIOTCS Ta3000pa3HbIE BEIIECTBA.
20.ITonaTHE O pacTBOpax, paCTBOPUTENAX U PACTBOPEHHOM BELIECTBE.
21. Knaccudukaiust pacTBOpOB.
22.BecoBble CMOCOOBI BBIPAKEHUS] KOHIEHTpAllUW PACTBOPOB: CYIIHOCTb, €IMHUIBI H3MEpPEHHS.
IIpuHuun pacdé€ra Macchl HABECKM BEIIECTBA IPU MPUTOTOBIEHWHM M3 HErO pacTBOpa MPOLEHTHOMN
KOHIIEHTpAaLUH.
23.MonspHOCTh U MOJIbHAsI JIOJISI KaK CIIOCOOBI BBIPAXKEHHSI KOHLEHTPALIUU PAcTBOPOB: CYIIHOCTD,
eAVHULB u3MepeHus. [IpuHiun pacdyéra Macchl HaBECKM BEUIECTBA NPU IPUTOTOBIEHUM U3 HETO
pacTBOpa MOJISIPHOM KOHIEHTPALIHH.
24 IToHATHE O HEINEKTPOINUTAX U IEKTPOJIUTAX.
25.MexaHu3M 3JIEKTPONPOBOTHOCTH pacTBOPOB. OCHOBHBIE MOJOKEHUSI TEOPUH AJIEKTPOTUTHICCKOM
muccoranuu. CTeneHb MEeKTPOIUTUYECKON auccouuanuu. Kiaccupukanus 37IeKTpOIUTOB MO UX
cuie.
26.KoHcTranta aucconmanuu crnaboro snekrpoiurta. MonHoe mpousBeneHue Bojabl. BomopoaHbrit
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II0KA3aTelNb.

27.YcnoBust MpoTEeKaHUs PEAKIIU HOHHOTO OOMEHa JI0 KOHIIA.

28.IlonsTHE O rUApOIM3E coied. BiuusHMe Ha XapakTep THAPOIU3a COMU CHIIBI 00pasyrommx eé
KHUCJIOT U OCHOBaHUI.

29.CylmHOCTb OKHUCIJIEHUS-BOCCTAHOBJIEHMSI. 3aBUCUMOCTh XapakTepa PeIOKCIPOLECCOB OT peakLUuu
cpenbl (Ha mpuMepe BOCCTAHOBJICHUS TIEPMAaHTaHATHOHA).

30.Baxxneiiine OKMCIUTENN U BOCCTAHOBUTENM. Y CJOBMSI IPOSBICHHUSI HEKOTOPBIMU BEILIECTBAMU
CBOICTB U OKUCIHTENEH, U BOCCTAHOBUTENEH (HUTPUTHI, CYJIb(UTHI; TEPEKUCh BOAOPOIA).
31.Xumnueckas cB3b B OPraHUUYECKUX COESAMHEHUSX.

32.Teopus XMMHYECKOIO CTPOEHHUS OpraHuyeckux coeauHeHuid A.M. bytiepoBa, ee OCHOBHbIE
II0JIO’KEHUSI.

33.IlonsiTne 06 M30MeEpUH.

34.Ankanbl. CocTaB 1 XMUMHUYECKOE cTpoeHue. ['omonoruueckuii psg. Homenknatypa. CBolicTsa.
35.Ankenbl. CoctaB M xumudeckoe crpoeHue. I'omonmorudeckuit psin. Homenkiarypa. CpoiicTBa.
[TpaBuno MapkoBHHKOBa. MexXaHH3M peakUUu 3JICKTPOPHIBLHOrO npucoenuHenus. llomyuenue u
MIPUMEHEHUE AJKEHOB.

36.[luenoBsie yrieBojopoasl. CrtpoeHue. Xumuueckue cBoicTtBa. l[loiyueHune M npuUMEHEHHE.
HatypanbHblit Kayuyk, U30TPEH, CTPOCHUE U IIPUMEHEHHE.

37.AnKuHBI, COCTaB, CTPOEHNE, HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, MOJIYyYEHUE U IPUMEHEHHUE.
38.ApeHbl, rOMOJIOTHYECKHI psAn OeH30ia, GU3UKO-XMMHUYECKHE CBOWCTBA, CTPOCHHE, MOITYYCHHE,
IIPUMEHEHUE.

39.11pupoHble UCTOYHUKU YIIEBOJIOPOAHOTO ChIphs. [IpupoaHbie U momyTHbIe He(TAHbBIE Ta3bl, UX
cocrtaB U ucnoiabs3oBanue. Hedptb 1 mpoaykThl ee nepepaboTKu, UX NIPUMEHEHUE.

40.CraupTtsl U (eHOIBI, CTPOSHUE U U30MepHsl. MexaHu3M HYKICOPHUIBHOTO 3aMeleHus. S110BUTOCTD
cnupTtoB. VX BausHUE Ha opraHu3M yesnoBeka. [lonydeHue u npuMeHeHrne CIIUpPTOB.

41.Anpaeruaipl U KeTOHBL. ['omMonormyeckue psanbl. M3omepuss U HOMEHKIATypa. XHUMHUYECKOE H
AIIEKTPOHHOE CTPOCHHE, PEAKINH HYKICO()UIFHOTrO MPUCOEINHEHUSI BOJIOPOa ralIorT€HOBOIOPOIOB.
Peakiuy monmkoHieHCaMH.

42 KapOoHOBBIE KHCIOTHI. DJIEKTPOHHOE CTpOCHHE KapOOKcuibHON rpynmbl. OOmias (opmyrna u
IpeJebHBIN PsJl NPEIENIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHMCIOT. BUJbI CTPYKTYpHOU M30MEPUH.
[Tonyuenue, ¢u3nueckue U XUMHUYECKUE CBOICTBa KapOOHOBBIX KHUCIOT. Mbuia. Mplia Kak coiu
BBICIINX KapOOHOBBIX KHUCIHOT. [IpuMeHeHne xkapOOHOBBIX KHCIOT U UX NMPOU3BOJHBIX. lloHsATHE O
CMC.

43.Cnoxubie 3¢upsl. XKupbel. CtpoeHue cioxubix 3¢upoB. XKupbsl u ux cBoicTBa. Briciue
KapOOHOBBIE KHCIIOTBHI, BXOJSIIME B COCTaB MPUPOAHBIX JKUPOB (MaTbMUTHHOBAS, OJEHHOBAS,
cTeapuHoBasi). X mpumeHeHue u poib B npupoje. Puznyeckue U XMMHUECKHE CBOMCTBA KHPOB;
TUAPOIN3 KUPOB, UX OKUCICHUE, TUIAPUPOBAHUE KUJKHUX KUPOB.

44.VYrneBoapl. CTpoeHue MOHOCaxapuaoB (IJIFOKO3bI U (PpyKTO3BI), AMCAXapulioB (caxaposbl),
MoJMcaxapuaoB (Kpaxmala U 1eJUTI0JIO3b]); CBOMCTBA IITIOKO3bI, CaXxapo3bl, Kpaxmala., [eJUTFI03bl U
UX IPUMEHEHHE.

45.A30TconepKaliue opraHM4yeckue BellecTBa. Ha3BaHue aMHHOB; CBOMCTBa ainM(aTHUYECKUX U
apoMaTHYECKUX aMHHOB (aHMJIMHA) U MX MPUMEHEHHUE; CTPOCHUE allb(pa — aMUHOKHUCIIOT, CTPYKTYPY
OeiKka, CBOMCTBA M 3HAUYCHHUE OCIIKOB.

IIpakTHyeckue 3agaHusA
Tema 1.1. OcHOBHBIC HOHATHA M 3AKOHLI XUMHUM.
Paccumnraiite maccoByto nomto (%) s IepBOTo 2JIEMEHTa B BEIIECTRE:

| dopMyiia BelecTsa: |
| CO2, H2S; |
| NH3, H3PO4; |
|
|

| CH4, H20;
| Na2S0O4, Na2S;
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| NO3, HBr; |

| K2Si03 ,Ca(OH)2 |

Pemre 3amaun.

1.Paccuuraiite, kakoe KOM4ecTBO(N) YIIIEKUCIIOrO ra3a MoxyduTcs mpu cropanuu 6r yrist (C).
2.CKOJIBKO JTUTPOB BOJIOpO/Ia (H.Y.) CTOPEIo, eciu 00pa3oBanoch 72 T BOIbI?

3.Kakoe komum4ecTBO BelIeCTBAa BOAOPOJA BBIACIUTCS MPH B3aWMOJCUCTBUUM MAarHusi C COJISHON
KHCJIOTOM Maccoii 146 r?

4. Kakoii 00beM Kuciopoaa (H.y.) Hy>KeH JIJIs1 CKUTaHUs cepbl Maccoit 6,4 T 1o SO2.

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

6.I'unpoxcun anroMuHus Maccot 7,8 © pacTBOpUIIN B COJISIHOM KucioTe. Kakas Macca conu Ipu 3ToM
obOpazoBaiach

7.KakoBa macca HUTpaTa Meau, 00pa3yrolierocs: npu B3aumojiercteun okcuaa meau(Il) maccoii 4r ¢
a30THOM KUCIIOTOW?

8.Kakoe xonunuecTBo BellecTBa (n) BOJbI MOXKHO MOJIYYUTh, €CIIU CKEUb 3 MOJIb ra3a BOJIOPOIA.
9.Kaxkoit 06beM kucinopona (H.y.) motpedyercst s Cxuranus 2,4T Marausi?

10.CkoaBKO JIMTPOB BOJOPO/IA (H.Y.)MOKHO TIOJYYUTh TIPH JICHCTBUU U30BITKA pa30aBICHHON CEPHOI
KHUCJIOTHI HAa MUHK Maccou 24r1?

11.Xnopun Hatpus pearupyer ¢ 17 r HuTpata cepedpa. Hailitu maccy oOpa3oBaBiierocs ocajka.
12.Bpiuncnure mMaccy ocajka, MOJTYYeHHOrO JCWCTBUEM pacTBOpa, COAEpIKAIIero 8T TUIPOKCHIA
HaTpHs ¢ pactBopoM cyibdara meau(Il).

Tema 1.2. Ilepuoanueckuii 3akon u Ilepuoamueckasi cucrema xumu4veckux iemenron JI.U.
MenjeiieeBa 1 CTpOeHHE aTOMA.

[Tonb3ysick mepuoANYECcKO TabIUIIeH, qaiiTe XapaKTePUCTUKY XMMHUYECKUM 3JIeMEHTaM 10 IJIaHy:
1.Ha3Banne XMMHUUYECKOTO PJIEMEHTA.

2. XUMHUYECKUH 3HAK, OTHOCUTENIbHAsL aTOMHas Macca (Ar) XUMHUYECKOTO JIEMEHTA.

3.IlopsIKOBBIII HOMEP XUMHYECKOIO AJIEMEHTA.

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

5.Homep rpynmsl, noarpymnmna (riaBHas «A» uinu nodounas «by).

6.CocTaB aToMa: 4HMCIIO0 IEKTPOHOB, YUCIIO MPOTOHOB, YUCIIO HEUTPOHOB.

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

8.Cxema cTpoeHusi aroma (pacmpeleieHHe OJIIEKTPOHOB IO DJHEPrOypPOBHSIM), 3aBEPIIEHHOCTH
BHEIITHETO YPOBHSI.

9.0OnekTpoHHas U 3NIEKTPOHHO-Tpaduueckast GopMyssl CTPOSHHS aToMa.

10.Metasmt uiam HemMeTaul

11.Boicimii okcu (TOIBKO IS S, P).

12.JIeTy4ee BoopoHOE COeAUHEHHE (TOIBKO 11 S, ).

| Ha3spanue XMMHYECKOro 3JIEMEHTA!

| cepa, aJIFOMHWHMM;

| dbocdop, kanuii;

| IIUHK, Oapuit;

| KaJIbITHi, MEJb;

|
I
| HATPHI, J)KeJIe30; |
|
|
|

| Maruwmii, kucopo

Tema 1.3. CTpoenne BeuecTna.
Ornpezenenre TUIOB XUMUYECKON CBSI3U Y BEILIECTB.

| dopmylia BENIeCTBa: |
| Fe203,N2,NaBr,S02,NH4Cl,Bal2, AsH3,K20,F2 |
| PCI3,HF,Mn203,CI2,P12,C0O2,H2S,PbCl4,Fe2S3,Br2 |
| KOH,Br2,zn0,AlIBr3,H20,CuCl,HBr,C02,Cr203,12 |
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| Br2,NaOH,Cu20,AI2S3,NH3,Si02,MgBr2,CrO,12 |
| MgCI2, H2, CO2, Nal2, HF, Al, ZnO, Fe, Br2 |

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

PaCHpeI[CJ'II/ITB B€IICCTBA B Ta6n1/1uy 10 TUITY XHUMHYECKOM CBSI3H.

HNonnasn || Kopagentuas || KopajgenTnas || Merauimueckast
CBA3b noJisipHast HeNnoJIsIpHas

Pemnre 3anaun.

1.Kakoii 00beM (H.y.) YIVIGKHCIIOTO ra3a MOXKHO TOJIYYHTh HPH TepMUUYECKOM paziiokeHuu 200 r
u3BectHsika CaCO3, coaepxkariero 20% npumeceit?

2.50 r azora, coxepxamero 5% mpumeced, pearupyer ¢ BOAOpoAOM. PaccuutaiiTe maccy
noJjiyueHHoro ammuaxka NH3.

3.Kakas macca CaO o6pasyercs npu obOxure 400 kr uzBectHsika CaCO3, coamepxkaiero 6%
npumecei?

4 Kakoit 00b6éM (11) okcuaa yriepoaa (IV) (H.y.) momyuutcs npu obxure 500 r u3BectHsaka CaCO3,
cozaepxarniero 8% mpumecei.

5.0mpenenute KOIMYECTBO BellecTBa (Moiib) okcuzaa yriepoaa (IV), koTopbie MOKHO TOTYyYUTh MIPH
pasnoxenuu 350 r uzBectusika CaCO3, conepxariero 5% npumeceit (H.y.).

6.0mpenennTe KOIMYECTBO BelecTBa (Moiib) okcuaa yriepoaa (IV), koTopble MOKHO MOTYYUTH MPU
pasnoxenuu 350 r uzBectusika CaCO3, coaepxariero 5% npumeceit (H.y.).

Tema 1.4. Bona. PacTtBopbl. JiieKTpoinTHYecKAs JMCCOLUAIUSA.

Pemure 3agaun.

1.Nmeetcs pactBop xjopuaa Hatpust Mmaccoil 250 r, B koTopoM coaepxutcs 50 r xyiopuaa HaTpusl.
BrrancnnTe MaccoByIO JI0JIIO COJIH B 9TOM PacTBOpE.

2.Nmeetcs 30%-HbII pacTBOp a30THOM KUCIIOTHL. Brluncinte Maccy KUCIOThI, coaepkareiica B 200
T TaKOT'O PacTBOpa.

3.CKoibKO TpamMMOB THApPOKCHAA HaTpusi coaepxkutcsi B 150 r pacTtBopa ¢ MaccoBoil poiei
TUAPOKCHUAA HATpUs B HEM 6% 7

4.Caxap wmaccoii 90 r pactBopmwiu B 500 r Boawl. BrlumcimTe MaccoByr OO0 caxapa B
HOJYy4YHMBILIEMCS pacTBOpE.

5.KakoBa Macca cepHoit kucnotsl, conepsxarieiics B 200 r 7%-Horo ee pacTBopa.

6.Kakas macca [y npurotosieHust 5%-HOro pacTBopa xJyiopuaa Hatpus mMaccoit 120 T norpebyercs
COJIN.

7. Hanummre ypaBHEHUs AUCCOLMAIIUH CIETYIOLUINX SJIEKTPOINUTOB:

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

3) Zn(OH)2; MgClI2; 4) Cr(OH)3; CuSO4;

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

8. Jlonumure ypaBHEHHUs peakiuii, COCTaBbTE K HUM HOHHBIE YPaBHEHUS:

1) CaCO3+HCl— KOH+H2S04— ;

2)AlI(OH)3+KOH— CaCl2+Na3P04— ;

3)Na2SiO3+HCl— H2SiO3+NaOH— ;

4) CuSO4+NaOH— Cu(OH)2+H2S04— ;

5) FePO4+HCl— HCIl+Ba(OH)2— ;

6) Al2(SO4)3+NaOH— AI(OH)3+HCl—

Tema 1.5. Knaccupukanus HeopraHm4ecKMX COeJMHEHHMI U X CBOICTBA.
Penmute 3agaun.
Bapuant Nel
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1. Kakue coequnenust Ha3biBatoTcst okcuaamu? Kakue u3 npusenennbsix okcunioB Fe203, CrO3, NO2,
P205, MnO, MnO2 sBnsitoTcss KUCIOTHBIMU? HamuimuTe ypaBHEHHS pPEaKkIuii B3aUMOJCHCTBUS
KHCJIOTHBIX OKCHJIOB CO LIEI0YaMHU.

2. Hanumwure ypaBHEHHUS peaklUUid, C MOMOLIbI0 KOTOPBIX MOXHO OCYIIECTBUTH CJEIYIOIINE
MpeBpallCHUS:

Fe—Fe203+HCl —?—Fe(OH)3—Fe2(S04)3.

3. Hanummre ypaBHEHUS peakUuil B3aUMOJEHCTBUS T'MAPOKCHAA KalbLUS C CEPHON KHCIOTOM,
MPUBOAAIINX K 00pa30BaHUIO CpeHEHN, KUCIIOW U OCHOBHOM cojieli. HazoBuTe moydeHHbIE COMTH.
4.Kaxoii o6beM ra3a (H.y.) BBIICIUTCS, €CIH K pacTBOpy KapOonarta Hatpus, npwinTh 400 T a30THOM
KHCJIOTEI ¢ MacCOBOM JoJiel KuciaoTel 20%?

Bapuant Ne2

1. Kakue BemecTBa HasbIBaloTCs OcHOBaHUsAMHU? Hamummre (opMmynbl THIPOKCHIIOB, KOTOpPHIE
cootBeTcTBYIOT okcujgam: MgO, Fe203, CrO, Mn203, SnO. Hanummure ypaBHEHUS peaKIHil
B3aMMOJICHCTBUS UX C KUCIOTAMH.

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

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

3. C KakuMU U3 MEepeUHCICHHBIX BEIIECTB MOXKET B3aUMOICHCTBOBATh THIPOKCH/] KaIbIIUs:

a) okcua maruus, 0) okcupn yriaepoxa (IV), B) cymbdar memu(Il), r) docdopnas kucmora, )
TUApOCYNb(AaT Kalbliusd, €) THAPOKApOOHAT MArHUS.

Hanummnre ypaBHEHUSI COOTBETCTBYIOLIMX PEAKIIMIA.

4.0OnpegenuTe Maccy ocajka, KoTopas oOpaszyeTcs npu ciuBaHuu 15 v 5%-Horo pactBopa Xjopuaa
Oapusi ¢ pacTBOPOM cyibdaTa Oapwsl.

Bapuant Ne3

1. Kakue BemecTtBa Ha3zbpiBatoTCsAd coyisiMu? Kakue HOBBIE COJM  MOXHO TOJYYHTHh TpPU
B3aMMOJIeCTBUM HIKe MpuBeeHHBIX coneit: CuSO4; AgNO3; K3PO4; BaCl2?

2. Hanumwure ypaBHEHHUS peakluid, C MOMOIIbI0 KOTOPBIX MOXKHO OCYIIECTBUTH CIEIYIOIINE
MIpEeBpaIlCHHUS:

Cu—CuCl2 +NaOH —?—Cu(HS04)2—?—CuO

3. Ykaxure, C KAKUMH U3 TEPEUUCICHHBIX BEIIECTB MOXKET B3aHMMOJIEHCTBOBAThH CEpHAsl KUCIOTA: a)
okcua yrinepoza (IV); 6) xanbumii; B) HUTpat Oapust; 1) okcua xxene3a(lll); n) ruapokcun anroMuHUS;
) cynab(dat ruAPOKCOKAIIBIIHS.

Hanummre ypaBHEHUS! COOTBETCTBYIONIUX PEAKIIUH.

4.Kakas macca HUTpaTa IIMHKa oOpa3zyeTcs NMpu B3auMojieicTBuu okcuaa nuHka co 100 r 10%-Horo
pacTBopa a30THOM KUCIOTHI?

Bapuant Ne4

1.Kakue BemecTBa Ha3bIBatOTCS KuciaotamMu? Hamummte popMymbl CIeayOMUX KHCIOT:

a) ¢pocdopHOi, 0) XJIOPHOI, B) XJIOPOBOIOPOTHOM, T') XPOMOBOH, ) CEPHOI, €) OOPHOIA.

2. Hanummre ypaBHEHHUS peaklUid, C TMOMOIIbIO KOTOPBIX MOXXHO OCYIIECTBUTH CIEAYIOLINE
MIpEBpAICHHUS:

Mg —-MgS04 + KOH —? —-(MgOH)2S04 —-MgS0O4— —MgCO3

3. Hanummre ypaBHEHUS peakuUuil B3aUMOJEHCTBUS THUAPOKCHAA KajlbIMs C CEPHOM KHCIOTOM,
MPUBOIAIINX K 00pa30BaHUIO CpeaHEN, KHCIION U OCHOBHOI conu. Ha30BUTE MOTydYeHHBIE COMH.
4.Caumm 40 T 10%-HOTO0 pacTBOpa CEpHOM KHUCIIOTHI C pacCTBOpOM HUTpaTa O6apus. PaccuuTaiite maccy
o0Opa3oBaBIIerocs 0caaka.

Bapuant NeS

1. Kakue conmu Ha3bIBaroTCS OCHOBHBIMHU? Hamummmre ypaBHEHHs pPeakIfil MOTy4eHUS BO3MOMKHBIX
OCHOBHBIX coJielt u3 rujipokcua xenesa (1) u nmpeBparienus Ux B CpeaHIOIO COJIb.

2. Hanumwure ypaBHEHUsI peakUuid, C TOMOLIbIO KOTOPBIX MOKHO OCYHIECTBUTH CJIEAYIOIINE
MIPEBpAICHHUS:

CaCO3— CaO— Ca (H2P0O4)2—CaHPO4—Ca3(P0O4)2 +H2S04 —?

3. HamumuTe ypaBHEHHUS peaklHid, JOKA3bIBAIOMIMX KHUCIOTHBIA XapakTtep okcuaoB: Se02, SO3,
Mn207, P205, CrO3.
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4.K pactBopy cymnbdara xeneza (II) mpummmu 200 v 3%-HOro pactBopa THUAPOKCHUIA HATPHSL.
Brruncnure Maccy o6pazoBaBIIerocst ocajaka.

Tema 1.6. XumMnuyeckue peaxkuum.
1.PaccraBbTe K03(h(HUIIMEHTHI B ypaBHEHUAX PEAKIUI U OMPEISIINTE TUIIBI PeaKIUii:
CaCl2 + Na2CO3 — CaCO3 + NaCl,
Ca+ HCl—CaCl2 + H21;

Fe + H20 — H21 + Fe203;

Fe + H20 — Fe304 + H2;

CaCO3— CaO + CO21;

Mg + HCl — H21 + MgCl2;

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

NO + 02 —NO2;

CuCI2 + NaOH — Cu(OH)2 + NaCl ;
Fe203 + H2 — Fe + H20 ;

CaCl2 + NaOH — Ca(OH)2 + NaCl;
H2 + O2 — H20;

Zn + CuCl2 — Cu + ZnCI2;

NH3 —N2 + H2 ;

Cu+S—CuS;

AgF + NaCl — AgCl + NaF ;

2. CocTaBbTe YpaBHEHUS XHMMHUYECKHX pEAaKIMH TI0 OMNHMCAaHWIO, paccTaBbTe KOAI(PPHUIMEHTHI,
OIIpeIeIUTE TUIIbl PEAKLIUH:

l.runpokcun xenesa (1) paznaraercs npu HarpeBaHuu Ha okcun xkenesa (I1I) u Bony;

2.CepHHUCTas KUCIOTa B3aUMOJICHCTBYET C THUAPOKCHIOM HATpHUS ¢ 00pa30BaHUEM CyIb(hUTa HATPUS U
BO/JIbI;

3.KaJbIMil B3aUMOJICHCTBYET C COJITHOU KUCIOT ¢ 00pa30BaHMEM XJIOPHAA KaJblUs U ra3a BOJAOPOIA
(H27);

4.1uTUN pearupyer ¢ BOJIOM U NPHU 3TOM 00pa3yroTcs TMIPOKCHU JIUTHS U ra3-Bogopox (H21);
S5.xmopun >xene3a(ll) B3aumopelcTBYeT ¢ allOMUHHEM C 00pa3oBaHHEM XJIOpUIA AITIOMUHUS U
Kelesa;

6.cynbdar HaTpUs pearupyeT ¢ HUTpATOM Oapus U MPHU ITOM IOJIy4yaeTcss HUTpAT HATpUs U cynbdar
Oapusi;

7.oxcup azora (V) pearupyer ¢ BOJOH U MoJIydaeTcs a30THasl KUCIIOTa;

8.xmopun prytu (II) paznaraercs Ha cBeTy U npu 3ToM 00paszyrorces cepedpo u xiop (Cl12);

9.oxcun pocgopa (V) pearupyet ¢ BoJoi 1 nosyyaercs pochopHas KUCIOTA;

10. cepoBoOpOAHAS KUCTIOTA + TUIPOKCU Oapus — cynbduy 6apus + Boja ;

11.cunukat KaabIus - OKCUA Kalblus + okcu kpemuus (IV);

12.¢ocdar kanus + cepHas kuciaora — gpochopHast KucioTa + cynbdar Kanus;

13. cunukar Kanus + a30THask KUCJIOTa — KPEMHHEBAast KUCIIOTa + HUTpAT KaJlus;

14.consiHast KUCIIOTa + TUAPOKCH]T IITHKA — BOJA + XJIOPU INHKA;

15.cynsdut xenesa (II) — oxcup xxenesa (II) + oxkcup ceps (IV);

16. autpuT cepedpa + Opomun 6apus — Opomus cepedpa + HUTPUT Oapusi.

3. Meronom »anekTpoHHOro OanmaHca mnoadeputre KO3(PPUIMEHTHI, YyKaKUTE OKUCIUTENb U
BOCCTAaHOBHUTEIb JIUIS CIIEAYIOIINX OKUCIUTEIHO-BOCCTAHOBUTEIIEHBIX PEaKITHIA:

| YpaBHEHUE XMMHYECKON PEaKIUN: |

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

[ Na2S03—Na2S+Na2S04; |
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KCI+KMnO4+H2S04—CI2+KCI+MnSO4+H20;
Zn+HNO3—Zn (NO3)2+N20+H20;

Ag+HNO3—AgNO3+NO+H20;
KMnO4+H2S+
H2S04—K2S04+S+MnSO4+H20:
HIO3+HI—I12+H20:;

HCIO4+H2S03—HCI+H2S04;
NH3+02—NO+H20;
Cu+HNO3—Cu (NO3)2+NO+H20;

KMnO4+HCl—-KCI+CI2+MnCI2+H20;
H2S+HIO3—S+12+H20;
Fe+tHNO3—Fe (NO3)3+N2+H20;

SiO2+HF—SiF4+02;
Nal+NalO3+H2S04—12+Na2S04+H20;
Mg+HNO3—Mg (NO3)2+NH4NO3+H20;

4. Pemute 3amaun.

1.Ilpu coemunenun 4,2 T ’Keime3a C CEpod BBIAEIWIIACH TEIJIOTA, COOTBETCTBYyRomas 7,15 kJIx.
CocTaBbpTe TEPMOXUMHUYECKOE YPABHEHUE ITON PEAKIIHH.

2. TepMoxuMUYECKOE YPAaBHEHHE PEAKIINH PA3JIOKEHUS U3BECTHSIKA:

CaCO3— CaO+CO2 — 157 x/Ix. Kakoe koiMuecTBO TEIJIOTHI 3aTpayuBaeTcs Ha pasznoxkenue 20 r
M3BECTHSKA?

3.1lpu cxuranuu 6,5 T UMHKA BBIIEIWIACH TeIJIOoTa, cooTBercTByromas 34,8 k/x. CocrtaBbTe
TEPMOXUMHYECKOE YPAaBHEHUE ITOU pEaKII1H.

4. Tepmoxumudeckoe ypaBHeHue peakiuu ropenus pocdopa:4P+502—2P205 +3010 k/[x. Ckonbko
TEIUTOTHI BBLIEUTCS 1ipu cropanuu 31 T pocdopa?

S5.IIpu coenunenun 18 r amomMuHug ¢ KuciopoaoM Beiaensercs 547 x/lx Ttemnorel. CocraBbTe
TEPMOXUMHYECKOE YPAaBHEHUE ITOU pEaKIInH.

6. Tepmoxumuueckoe ypaBHeHHe peakiuu okcuaa meau (I1) ¢ conssHol KuciaoToil:

CuO + 2HCIl— CuCI2+H20 +63,6 x/I:x. Kakoe KoJM4ecTBO TEIIOTH! BBIAEIUTCA IPU PACTBOPEHUU
200 r okcuga Megu ¢ COJITHOM KHUCIOTOM?

7.1lpu cxuranuu 6,08 T MarHus BBIIENIIIACH TEIUIOTa, cooTBercTBYromas 152,5 k/lx. CocraBbTe
TEPMOXMMHUYECKOE YpaBHEHUE 00pa30BaHUs OKCUIA MarHUsl.

8. TepMOXHMHUUECKOE YpaBHEHUE PEAKIIUU TOPEHUS dTUJICHA!

C2H4 + 302— 2C0O2+2H20 +1400 x/{x. Kakoe KoIn4eCTBO TEMIOTHI BBIAEIUTCS, €CIU B PEAKIUIO
Berynuio 336 i1 (H.y) kuciopoja?

9.TepMOXUMHUYECKOE YpaBHEHUE PEAKLIMUA TOPEHUS dTUJICHA!

C2H4 + 302— 2C0O2+2H20 +1400 x/Ix. Kakoe KoIU4eCTBO TEMIOTHI BBIJCITUTCS, €CIIH B PEAKIIUIO
BcTynuio 1 monb kucinopoaa?

10.ITpu coemuuenun 4,2 T xene3a C Cepoil BBIAETUIACH TEIUIOTa, COOTBETCTBYRomas 7,15 kJIx.
CocTaBbTe TEPMOXMMHUYECKOE YPABHEHHE STON PEAKIUU.

11. TepmoxnMHuUecKOe ypaBHEHUE PEAKIUN PA3JI0KEHNS H3BECTHSKA!

CaCO3— CaO+CO2 — 157 x/lx. Kakoe KonMuecTBO TEIJIOTHI 3aTpauyMuBaeTCs Ha pasyiokeHue 20 r
W3BECTHSKA?

12.Ilpu cxuranuu 6,5 T IUHKA BBIIEIWIACH TemioTa, coorBercTByromas 34,8 k/[x. CocrtaBbre
TEPMOXHMHYECKOE YPABHEHUE dTOW PEaKITHH.

Tema 1.7. MeTa/llIbl U HEMETAJLIIbI.

l.Hanumure ypaBHEHUsI peakliiii, C MOMOIIbIO KOTOPBIX MOYKHO OCYIIIECTBUTh IIPEBPAILICHHUS:
CO2—-MgCO3—Mg (HCO3)2—-MgCO3

Al—-A1203—AICI3—AI(OH)3—AI203

P—P205—H3P04—Na3P0O4—Ca3(P0O4)2
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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 XapakTepUCTUKY MeTaJljlaM 1 HeMeTajlJlaM IO IJIaHy:

a) MOJIO’KeHHEe XUMHUueckoro 3nementa B [1ICXD;

0) 0COOCHHOCTH CTPOCHHS aTOMa,

B) (U3HUYECKUE CBOMCTBA XUMHYECKOTO DJIEMEHTA ¥ UX TPUIHHBL;
I) XMMUYECKHE CBOWCTBAa 3JJIEMEHTAa M UX MPUYMHBI (3aIUCaTh YPAaBHEHMSI PEaKUUN K KaKIOMY
CBOICTBY);

) TIOJTyYCHHE

€) IPUMEHEHHUE.

| Ha3sanue meraia: | Hasauue nemeramma: |
| Kaubuwit, Maramii; | cepa, xucnopox; |
| HaTpui, 6apuii; || yTJIepO, BOAOPO/I; |
| sxeneso, xkamuit; | asor, xnop; |
| ATIOMUHHM, IUHK; || drop, pochop; |
| nurnit, Hukens; | 6powm, iiox; |
| Menb, xeneso; | xucnopox, x10p |

Tema 2.1. OcHOBHbIe NMOHATHUS OPraHUYecKOil XHUMHU U TeOpPHsl CTPOEHUS OPraHMYecKHX
COeIUHEHMIA.

1.CocTaBUTh NOJHYIO B KPAaTKYIO CTPYKTYpHBIe hopmyner C3HS.

2.CocraButh opmynsl uzomepos C5H12, CoH14, C8HIS,CT7TH16.

3.CoctaBuTh GOPMYIIBI JBYX TOMOJIOTOB JUTSI BELIECTBA, HMEIOLIETO CTPOCHHE:

CH,~CH-CH,~CH,~CH, (C,H,)).
|

CH.
4.Cpenu crefyromux COeIMHEHUI HallAuTe N30MephI:
CH,
-
a) CH;—CH,—CH,—CHj3; 6) CHg—(l’JH—CH3; B) CH;—(E—CH_;;
CH, CH;,

r) CH;~CH,~CH-CH,

CH,
5 ]Ins BemectBa, umeromero crpoenne: CH3 — CH (CH3) — CH3, coctaBbTe (hopMysbl 0IHOTO
HU30Mepa U JIBYX roMojioroB. [laiiTe onpeneenne nzoMepa u ToMoJiora.
6.Jlns BeriectBa, mumetomiero crpoenue: CH3 — CH(CH3)- CH2 - CH(CH3) — CH3, coctaBbTe
(GOpMyJITBI OTHOTO U30MEPA U JIBYX TOMOJIOTOB.

Tema 2.2. YriieBog0opoabl M UX NPUPOAHbIE HCTOYHHKH.

3ananue 1.CocTaBieHue CTPYKTYpHBIX (hOPMYI TOMOJIOTOB U H30MEPOB OPTaHUYECKUX BEIECTB.
1.1.Kak Ha3pIBatOTCS MO CUCTEMATUYECKON HOMEHKJIATYpPE CIEAYIOIINE aTKECHBI:
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1) CH3—CH,—C=CH—CH;
CH,—CHjs
2) CHs—CH—CH—CH,—C=CH;
CHs (IJHQ—CH3 CHs

CH,
3) CH2=CH—C|3—CH2—CH3
CH,—CH;,
CH; CH,

| |
4) CH3—C—CH=CH—('3—CH3’?
CH,—CH;  CH,—CH,

1.2.1300pa3ute CTpyKTypHbIE (DOpPMYIBI BCEX YIIEBOAOPOAOB, MOJEKYyIspHas (hopmyrna KOTOPBIX
C5H10. Ha3oBute 3Tu COeAMHEHUS.

1.3.CocraBbTe rpaduueckue GopMyIibl ATKEHOB A h = 4.

1.4.Hanumure cTpyKTYpHBIE (POPMYITBI CIEIYIONINX AIKECHOB!

a) 3-aTunrekcen-1; 6) 3-3Tuia-2-MeTUI0KTEH-4; B) 3-TIpONUITenTeH-1;

T) 2-MeTHII-3-TIPONMATenTeH- 1; 1) 5,6-1uMeTnI-4-nponmirenTeH-2,

1.5.Kakue Buabl M30MEpPHUH XapaKTepHbI A ankeHoB? Hamummre GopMyibl BO3BMOXKHBIX H30MEPOB
neHTeHa -1.

1.6.Hanumute cTpykTypHBIEe GOPMYIIBI CAEAYIONUX ATKaTUEHOB:

a) 2,3-rekcamauen; 0) 1,3,5-rekcatpueH; B) 2,4-muMeTuineHTaaueH-1,4; r) 2,3-mumeTmioyraauen-1,3
1) S-metunrekcaaueH-1,3; e) 4-metunokraaueH-1,4.

3ananue 2. YcioBue 3a/1a4 HEOOXOAMMO CIIUCHIBAaTh. PellleHue 3ajau Ha Hax0KJAeHUE MOJIEKYIIpHON
bopMyIbI.

2.1.BeiBemuTe MOJIEKYJSIpHYIO (OpMYITy BemlecTBa, cojepxkamero 85,7 % yriepoma u 14,3%
Bogopoaa. [ImoTHOCTh MapoB o Boiopoay paBHa 21.

2.2.0mnpenenure MOJIEKYJSAPHYIO (GOpMyTy Ta3000pa3HOr0 BEIIECTBA, €CIH €ro IJIOTHOCTh TIO0
BO3JyXy paBHa 2, a MaccoBas a0 yriepoaa 82,76% u sogopona 17,24%.

2.3.Haiitu MonexynsapHyto (hopmyiay razoo0pa3HoOro BeliecTBa, coaepskaiiero 93,75% yrnepona u
6,25% BOAOPOA, €CIIM MIIOTHOCTH 3TOIO BEILIECTBA 110 BO31yXY paBHa 4,41.

2.4 Haiinute MoONeKyIsipHYIO (opMylly YIJIEBOJOPOJA, MaccoBas [OJisI yriepoja B KOTOPOM
cocrtamsieT 80%, OTHOCUTEIbHAS TIOTHOCTH BEIIECTBA IO BOAOPOIY paBHa 15.

2.5.Haiinute MonekymsipHyto (GopMyiy ajdkeHa, MaccoBas J0Ji BOJAOPOJAa B KOTOPOM COCTABIISIET
14,3%, oTHOCUTENBHAS TIOTHOCTH 3TOr0 BEIIECTBA IO BOJOPOY paBHa 21.

2.6.Haiinute monekymsipHyro Gopmyny yrieBojoposaa, coxaepxaimiero 82,8% yriaepoga u 17,2%
BoZopoaa. OTHOCUTEIbHAS MJIOTHOCTh BEILIECTBA 110 BO3/yXYy paBHa 2.

3amanue 3. CocTaBUTh TaONMIly B3aMMOCBSI3U MPEAETbHBIX, HEMPEAENbHBIX U apOMaTHYeCKUX
YIJI€BOJIOPO/IOB.

Tema 2.3 Kucsopoaocoaepskaimye OpraHnyeckue coe{uHeHus.

3ananuel. CocTaBieHue CTPYKTYpPHBIX ()OPMYI TOMOJIOTOB U H30MEPOB OPTaHUYECKUX BEIECTB.
Cpenu npuBeieHHBIX (GOPMYJT HaWIUTE U30MEPHI TIEeHTaHOoIa-1 1 onpeaenurte Bua uzomepun. Jlaiite
Ha3BaHUs BCEM COEIMHEHUSIM:
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B} CHy - CHa—CH-CHi - CHa
-I"l-u_ ' CF - THOCH) — CHITH: — OH
B CHy = OHy = CHOH - OH,
1.2 Hanumure MOJICKYJISAPHBIC (bOpMy.]'II)I U Ha3BaHUA YCTBIPEX IIEPBUYHBIX CIHMPTOB C YHUCIOM
aTOMOB YTJICPOJa B MOJICKYJIC 4n 60Hee.
1.3. PaCHpCHCHI/ITe CICAYIOIIUME BCIICCTBA HA TPpHU TIPYIIbl — CIUPTHI, aJIbACTHUABI, Kap6OHOBBIe

KHUCJIOTHI:

0
—
H—CZ

CH.OH, C
SOH

1

0
-
. CH =T

0 0

= =

CH=CZ . CHJOH, CH-CT
: OH H

ll—cfo. CJI,—-C(O . CHOH.

H OH
1.4. CocraBuTh W Ha3BaTh MO JBa u3omepa coeauHenuss C5 H10 O2, npuHapiexamne pa3TuaHbIM
BUJIaM H30MEPUH.
1.5. CocraButh u Ha3BaTh 1o aBa u3zoMepa coemuHenus CS5 H10 O, npunHamnexamme pa3IdadHbIM
BUJIaM H30MEPUH.
1.6.Hanuiute cTpykTypHBIe (OPMYIIBI CIEAYIONUX BEIIECTB:
a) 2,4-muMeTn-3-3THIITeKCaHAIb;
0) 2,2,4-TpUMeTHII-3-U30IPOUITICHTAaHAb;
B) 2,3,4-TpuMeTIII-3-3TUIINICHTaH I 0N-1,2;
r) 2,3,4-TpuUMeTIII-3-U30NPONUITeKcanTpuoi-1,2,4;
n) 3,4,5,5-rerpametni-3,4- TUATHIITEITAHOBAS KUCIIOTA;
e) 2,4-TMMeTHIITEKCEeH-3-0Bask KUCIIOTa.
3amanue 2.PemieHue 3a1a4 Ha HAXOXKACHUE MOJICKYISIpHOW (opMyIbl. Y ClloBUE 3a7a4 HEOOXOIUMO
CIIUCBHIBATb.
2.1. B yrmeBomopoae maccoBas a0js yriepoaa paBHa 84%. OTHOcuTEeNbHAs IUIOTHOCTH MapoOB
yIIeBOIOPOA MO BO3AYXY paBHa 3,45. Onpenenure GopMyity yrieBogopo/a.
2.2. MaccoBas 707151 yriiepoia B yriieBojiopojie coctaBisieT 83,33%. [ImoTHOCTh mapoB yriaeBoaopoaa
1o Bojiopoty paBHa 36. Onpenenure Gopmyiy.
2.3. MaccoBast moiig yriaepojia B yriieBojopoje coctasisieT 85,7%. [ImoTHOCTh mapoB yrieBogopoaa
1o Bo3ayxy paBHa 1,931. Onpenenute Gpopmyiy.
2.4. YrneBogopona comepxut 16,28% Bomopoma. [IMOTHOCTH 3TOro BelIecTBa MPU HOPMAJIBHBIX
yenoBusx 3,839 r/n. Haiiaure MonekynsapHyto GopMyiy 3TOTO YIIIeBOJOPOA.
2.5. YrneBomopon coaepxut 82,76% yrnepoma. Macca 1 1 sToro yriaeBogoponaa (H.y.) COCTaBIISIET
2,589 r. Haitnute MonekynspHyto GopMyiIy 3TOTO YIIeBOJOPOA.

KonTposbnas padora
Tema. OcHOBHbIe MOHATHA M 3aKOHbI xuMuu. Ilepuoguueckuii 3axoH u Ilepumoamueckas
cucreMa xumu4yeckux dj1emMenToB /I.U. MenaeneeBa u cTpoeHue aroma.
Bapuant Nel
1./laliTe ompeneneHue NOHATUN: XUMUYECKUWA BJIEMEHT, aToM, MoJjeKkyna. Yem oTauyarorcs
busndeckue sBIeHus oT xumuueckux? [IpuBenure mpumepsl.
2.ChopmynupyiiTe 3aKOH OOBEMHBIX OTHOIIeHHWH. [loATBepAMTE 3aKOH Ha MpPUMEpPE PEaAKIUH
B3aMMO/JICUCTBUS BOAOPOA C a30TOM.
3. IlpuBemute QopmynupoBky mnepuogudeckoro 3akona J[.M.MenneneeBa. UYrto cumran
J..MenzeneeB TJIaBHOM XapaKTEPUCTHKOW anemeHTa.? Kak M3MEHSIOTCS CBOMCTBA SJEMEHTOB B
nepuoiax u rpymnmnax?
4 JlaiiTe XapaKT€pUCTUKY aTOMOB 110 Iany: Ne 4
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5. Ompenenuth OTHOCUTENBHYIO MOJEKYIsipHYI0 Maccy BemectB: Cu20, KNO3, Na2SiO3,
H3PO4. /lath Ha3BaHUE KAXJOMY BEIIECTBY.

6.Hanucatp snexkTpoHHble (pOpMysbl aisi aromMoB 3neMeHToB: 14, 37, 41 K kakuM 3JIEKTPOHHBIM
CceMeNCTBaM OHHU OTHOCSTCS?

Bapuant Ne2

1./lafiTe ompeneneHue MOHATHA: MOJb, OTHOCHTEIIbHAS MOJEKYJISIpPHAs Macca, MOJSPHBIA 00BEeM.
UeMy paBeH MOJISIPHBII 00beM JTH000T0 raza npu HOPMaIbHBIX YCIOBUSIX?

2. Jlalite ¢dopmynupoBky 3akoHa Aporaapo. Omnpeaenure, OJUHAKOBOE JH YHCIO MOJEKYJI
COJIEP)KUTCS B

a) 10 ;1 a3ora u 10 mutpax merana? 6) 10 xr azota u 10 xr meTaHa?

3.IlpuBenaure (HOpMyTUPOBKY 3aKOHA COXpPAHEHMS Macchl BemiecTB. llpomumocTpupyiiTe ero Ha
npuMepe peakiuu B3aumoierctBrs okcuaa meau (II) ¢ a30THO#M KUCITOTOM.

4.JlaiiTe XapakTEpUCTUKY aTOMOB 110 1u1any: Ne 6

5.0npenenuTh OTHOCHUTEIBHYIO MOJIEKYIIpHYt0 Maccy BemectB: Al12(S04)3, H2S04, K2S,
Mg(OH)2. laTh Ha3BaHUE KaXJIOMY BEILIECTBY.

6.Hammcatrp amekTpoHHbIE (HOpPMYJIBI i aTOMOB 3jieMeHTOB: 17,38,41. K kakuMm 31eKTpOHHBIM
cemeiicTBaM OHU OTHOCSTCS?

Bapuant Ne3

1.[laiite omnpeneneHue MOHATUN: XUMUYECKUE PEAKIUH, XHUMHUYECKUE (HOPMYJIbl, XUMHUUYECKHE
ypaBHEHHUA. UTO Ha3bIBaETCS MHACKCAMH B XUMUYECKHUX (opMyrnax?

2. Ilepeuncnure OCHOBHBIE MOJIOKEHHSI AaTOMHO-MOJIEKYJISIPHON TEOPUH.

3.Ilo kakoMy mpuU3HAKY OJJIEMEHTHI MOAPA3JCNAIOTCS Ha DSIEKTpoHHbIe cemeiicTBa? Kakue
AIIEKTPOHHBIE CEMEMCTBA BaM M3BECTHBI. K KakuM 3JIEKTPOHHBIM CEMEMCTBAM OTHOCSTCS 3JEMEHTHI
KaJIbIIMWA, HEOH, CKaHUH, epuid?

4.JlaiiTe XapakTEepUCTUKY aTOMOB 110 Tu1any: Ne 14

5.0mpenenuTh OTHOCUTEIBHYIO MOJEKYyIsIpHyI Mmaccy BemectB: SO3, CaCO3, H2SO3, NH40H
JlaTh Ha3BaHUE KaXJIOMY BEIIECTBY.

6.Hamucath 3nekTpoHHBIE (OPMYIBI ISl aTOMOB 3JieMeHTOB: 7,39,56. K kakuM 3JIEKTpPOHHBIM
ceMeiicTBaM OHU OTHOCSTCS?

Bapuant Ne4

1.laliTe ompeneneHue MOHATUN: aTOM, 3JEKTPOHHOE 00JaKo, IJaBHOE KBAHTOBOE ducio. Urto
XapaKTepU3yeT INIaBHOE KBaHTOBOE unciio? Kakue 3HaueHHs] MPUHUMAET IJ1aBHOE KBAHTOBOE YHCIIO?
2.IloueMy B THaBHBIX MOJArPYNIAX CBEPXY BHU3 METALIMYHOCTb 3JEMEHTOB YBEJIMYMBACTCS, a
HEMETAJUTMYHOCTh yMEHbIIaeTcsi? YTo xapaKTepu3yeT 3JIeKTpooTpuuaTenbHOCTh? Kak m3MeHsercs
ANEKTPOOTPHUILATENIBHOCTD B IJIaBHBIX MOATPYMIax?

3. KakoB ¢u3udecknii CMBICT TOPSIKOBOTO HOMEpa XMMHUYECKOro siemMeHTa? CKOJIBKO MPOTOHOB,
HEUTPOHOB U JIEKTPOHOB COJEPKUT aTOM XKele3a?

4.JlaiiTe XapaKTEpUCTUKY aTOMOB 110 TiaHy: Ne 12

5.0mpenenuTh OTHOCUTENBHYIO MOJIEKYIsIpHYIO Maccy Bemiect: PO3, Zn(OH)2, H2Si03, AICI3
JlaTb Ha3BaHUE KaXXJIOMY BELIECTBY.

6.Hamucate snexTpoHHblE (GOpMYJBl Ui aTOMOB 37eMeHTOB: 4,16,33.. K KakuM 3J€KTPOHHBIM
cemeicTBaM OHU OTHOCSTCS?

Tema. CTpoeHue BemecTBa.

Bapuant Nel

1. Kakast cBsi3p Ha3bIBaeTCs KOBaJIeHTHOM HemosspHO#? IlpuBenure cxembl 0oOpa3oBaHUs CBsA3EH B
MoJieKkynax OpoMoBonopona W Opoma. Kak HaspiBaeTcss MexaHM3M O0pa3oBaHUs CBSI3U JJI 3THUX
ciy4aes?

2. JlaitTe ompeneneHue MOHATUIO JJIMHA CBSI3U. Kak M3MEHsIeTCsl JIMHA CBS3U MEXAY aToMaMu B
MoJieKyJax (TOpPOBOAOPOAA, XJOPOBOAOpPOnAa, OpomMoBoaopoaa, uoaoBoaopoaa. OObscHHTE,
ucnonp3ys rpaduyeckue GOpMyNbl IS ITHX COEIMHEHUH U Y4YUTHIBasg HX TIOJIOKEHUE B
MIEPUOIUYECKON CUCTEME.

3. Uro Takoe BaneHTHOCTb? UYem OOBACHSIETCS CYIIECTBOBAHHWE JJEMEHTOB C IOCTOSHHOMN
BaJICHTHOCTBIO? UTO ABIISETCS MPUYMHON IEPEMEHHOMN BAIEHTHOCTH MHOTHX JIEMEHTOB?

44



4. Hanumute Mexanu3M o0pa3oBaHMs CBsA3U B Mojekynax: SiH4, Na2S

5.YKauTe THUIBI CBA3EH M ONPENCIINTE CTCIEHH OKHUCICHHS aTOMOB B MOJIEKYJAX CIEIYIOIIHUX
coenuHeHuit: a) H2 , HBr, Na2 SO4 ; 6) Br2 ,HI , K2SO3

Bapuant Ne2

1.Kakyro cBsi3p Ha3biBaloT MOHHOW? IloueMy OHa SBISETCS NpEAEIbHBIM CIy4yaeM KOBAJIEHTHOMN
cs3u? IlpuBeaure cxemy o0pazoBaHMsI XJIOpUIA HATPUS.

2. laiiTe ompenereHUE MOHATUIO «XUMHUYECKash CBA3b». KakoBbl J1Ba 00s3aTEIBHBIX YCIOBHUS
o0pa3oBaHUs KOBAJIEHTHOM cBsA3M. [lokaxkure Ha mpuMepe oOpa3oBaHMsI MOJEKYJIbl BOAOPOAA M3
aTOMOB.

3./laliTe onpeieeHue NOHATUIO CTEIIEHb OKUCIICHUs? Kakue 3J1eMEeHThl UMEIOT ITOCTOSIHHYIO CTEIEHb
OKHUCJIEHHS BO BCEX CJOXKHBIX BellecTBax? YUemy paBHBI BBICIIME M HU3LIME CTENEHU OKUCIECHUS
3JIEMEHTOB?

4. Hanumute Mexanu3M o0pazoBaHus CBs3H B MoJiekynax: K2S, N2

5.YKauTe TUIBI CBA3EH U ONPENCIINTE CTEIEHM OKHUCICHHMS aTOMOB B MOJIEKYJIAaX CIEHYIOIIHUX
coenuuenuii: a) Cl12 , Na2CO3 , HF; 6)Ca(OH)2 , H2 SO3, 02

Bapuant Ne3

1.Kakas cBsi3p Ha3bIBaeTcsl MeTaiuinueckoit? KakoBel ee ocooeHHOCTH?

2. Kakas cBs3b HaspIBaeTcsi JOHOpHO-akuenTopHoil. Ilokaxure cxemy o0pa3oBaHMs JOHOPHO-
AKLIENITOPHOM CBSI3U Ha IPUMEPE MOHA AaMMOHHMSI.

3. laiite ompeneneHue MOHATUIO CTENEHb OKMUCIEHMsA. Bceerna au 4MCIEHHO COBNAJAlOT CTENEHb
OKHCJIEHUS U BaJIEHTHOCTb.

4. Hanummte MexaHu3M 00pa3oBaHUs CBSI3U B Mojiekynax: S2 ,H20

5.YKaxXuTe TUIBI CBS3€M WM OINPEACIIUTE CTEIIEHU OKUCICHHS aTOMOB B MOJIEKYJIAX CIEAYIOIIHUX
coeaunenuii: a) OF2 , H202 , MgS04 6) H2S, Na3PO4 , LiOH

Bapuant Ne4

1.Kakyro cBsi3b Ha3pIBalOT MOHHOW? Mexay aToMaMu KakuxX 3JIeMEHTOB oHa oOpa3zyerca? Kakoit
3apsag UMET HOHBl MeTauioB? Kak OHM HaspiBaoTcA? B Kkakue HMOHBI NIPEBPAIAIOTCS aTOMBI
HEMETAJIJIOB [P MPUCOECTUHEHUH 3JIEKTPOHOB?

2. laiiTe onpeelieHne OHATHIO XUMUYECcKast cBsi3b. Kakue TUIIBI XMMUYECKOH CBSI3U BbI 3HaeTe?
3.Hanumwure Mexanu3m 00pa3oBaHus CBs3U B Mojiekynax: H2S, Cl2

5.YKaxuTe TUINBI CBA3EH M ONPEIEIINTE CTEINEHM OKHUCIEHHMS aTOMOB B MOJIEKYJIAX CIEHYIOIINUX
coenuuenuit: a) Ca(OH)2, K3PO4, NaOH 6) H20, CO2, PH3

Tema. Bona. PacTBopbI. DJIEKTPOIUTHYECKAS] AUCCOLHALMSA.

Bapuant Nel

1.laliTe onpezneneHre MOHATHIO pacTBOpbl. Kak kiaccuuuupyroTcss pacTBOphHI MO arperaTHOMy
cocrosiHuio? Kakue rporecchl MpOTEKaroT MPU PaCTBOPEHUH BEILIECTB B XKHUIKUX PACTBOPUTENSAX?
2.JlaiiTe ompeneneHue MOHATHIO MaccoBOW JoJeil pacTBopeHHOro BemiecTna. [1o xakum ¢opmynam
MO’KHO pacCUUTaTh MacCOBYIO JOJII0 PACTBOPEHHOI'O BEIIECTBA, Maccy pacTBopa?

3. Kakue BelecTBa OTHOCSTCS K 2JIEKTPOIUTAM U He 3nekTponuTtam? [IpuBeaure mpumepsl.

4 HanumuTte MOJEKYJISIPHbIE W HMOHHBIE YpaBHEHUS peaKlUMi, NPOTEKAIOIIMX IMpU CIMBAHUU
pacTBOPOB:

a) XJIOpUJia HaTpHUsl U HUTpaTa cepedpa;

0) COJISIHOM KUCIIOTHI U KapOOHaTa KaJus;

B) xyopuaa xenesa (II1) u ruapoxcuna Hatpus.

5. Pemnre 3anaumn.

1.Kakast macca conu notpeOyercst 1j1st mpurotoBiieHus 15%-Horo pacTBopa XJaopuaa HaTpUs MacCou
120 r.

2.Ilpurotosinien 20%-Hblii pacTBOp HUTpaTa Kajblsa. BerarcauTe Macchl BOJAbI U HUTpATa KaJbLUs,
conepsamecs B 100 r Takoro pacteopa.

3. B Boge maccoii 200 r pactBopuiin 40 1 conu. KakoBa maccoBast 1071 COJIM B 3TOM PacTBOPE.
Bapuant Ne2

1. JlaiiTe ompeneneHue MOHATHIO AMCIEpcHble cucTeMbl. Kak kimaccuduuupyrorcs AucCIepcHbIE
CHCTEMBI IO pa3Mepy YacTHUI] TUCTIEPCHOM (a3bl?
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2. Jlaiite onpeneneHue MOHATUIO MOHBI. Kakue MOHBI HAa3bIBAIOTCS KaTHOHAMM, a KaKU€ aHHMOHAMU?
[TpuBenuTe npuMepsl KATHOHOB U AHUOHOB.

3.ChopmynupyiiTe OCHOBHBIC TIOJOXKEHUS TEOPHH 3JICKTPOIUTHYECKON auccormanuu. KTo u xormga
MIPEJIOKUIT TEOPHUIO ANEKTPOIUTUUECKON JUCCOIUAIIH?

4.Hanucath ypaBHEHUE PEAKIIMN MEXKTY TMAPOKCUAOM KU U COJISTHOW KUCIOTBI; MEXAY XJIOPUIOM
Oapus U cynb(daroM HATpUS; MEXKAY XJIOPUIOM HATPUS U HUTPATOM cepedpa B MOJIEKYISIPHOM U
VMOHHOM BUJI€ (IIOJIHOM U COKPAILIEHHOM).

5.Pemute 3amaun.

1.B Boxe maccoit 200 r pactBopuiu 25 r conu. KakoBa MaccoBasi 10151 COJIM B 3TOM PacTBOPE.
2.ITpurorosyied 20%-Hblid paCTBOP XJIOpHIA KaJIbIUs. BEIYMCINTE MAcChl BOJbI M XJIOpHUIA KaJIbIHUs,
coaepxaruecs B 100 r Takoro pactopa.

3.Mano 500 r 10%-noro pactBopa cynbdarta menu(ll).Beruucnure maccy 3Toil coiau B JAaHHOM
pacTBope.

Bapuant Ne3

1.[laiite ompezesieHUe TMOHATUIO CYCIEH3UM, 53MYJIbCHM, KOJUIOWJHBIE pacTBOpbl. [lpuBectu
MPUMEPBL.

2. Maiite ompejelieHue MOHATUIO 3JIEKTPONUTHL. Kakue 31IeKTpOoiauThl Ha3blBalOTCS CUIIBHBIMH, a
kakue cnabbivMu? [IpuBenuTe npumepsl.

3.YeM 00OBsicHSIETCS pa3inyKie B CBOMCTBAX HOHOB U aTOMOB OJIHOTO U TOTO K€ AJIEMEHTA?

4. Hanumwure MONEKyNISpHbIE U HMOHHBIC YypaBHEHHUS peEaKUWd, MPOTEKAIOIIMX IPU CIUBAHUU
pacTBOpOB:

a) XJIOpHIa HATpUs U HUTpaTa cepedpa;

0) cOJIIHOM KUCIIOTHI U KapOOoHaTa KaJus;

B) xstopujaa xenesa (I11) u rugpokcuaa HaTpus.

5.Pemnre 3amaun.

1.0Onpenenute maccoByro nointo (B %) KCI B pactBope, nonyuennom npu pactBopenuu KCl maccoit
20 r B Boze oobemMoM 300 mut.

2.Ilpurortosiien 10%-HbIl pacTBOp XJOpHUJa ATIOMUHUS. Bplunmciaure Macchl BOJABI M XJIOpHA
amoMuHusl, conepxamiyecs B 200 r Takoro pactBopa.

3.Mmeercst pactBOp KapOoHata Harpus maccoil 250 r, B kotopom conepxkutca 50 r xapOoHaTa
HaTpus. Berancianre MaccoByro JIOJIIO COJIA B 9TOM PacTBOPE.

Bapuant Ne4

1.laiiTe ompeneneHue MOHATHIO MaccoBOW JoJeil pacTBOopeHHoro BemiecTBa. [1o xakum ¢opmynam
MO’KHO pPacCUUTaTh MacCOBYIO JIOJII0 PACTBOPEHHOI'O BEIIECTBA, MAacCy pacTBOpa.

2. KakoBa rmaBHas MNpUYMHA DSJICKTPOIUTUYECKOW AUCCOIMAIMM B BOJHBIX pacTtBopax? Uro
Ha3bLIBAETCS CTEMEHDBIO Auccorranun? OTdyero oHa 3aBUCHT?

3. laiiTe onpezaeneHne NOHATUIO pacTBOPBl. UTO Takoe HACHIIIEHHbIE U HEHACHIIIEHHBIE PACTBOPHI?
Uro noka3zpiBaeT KO3 (PULIUEHT pacTBOPUMOCTH?

4. Hamummte MOJEKyISpHbIE W HOHHBIC YpPaBHEHHS pEaKIMid, MPOTEKAIIUX MpPHU CIUBAHUU
pPacTBOpOB:

a) ruApokcuaa kanus u Hutpata menu (I0);

0) COJIIHOM KUCIIOTHI ¥ TUAPOKCHIa Oapus;

B) cynb(aTa HaTpUs U HUTpaTa Oapusl.

5. Pemmure 3amaun

1.ITpurotoBnen 20%-HbIil pacTBOp XJIOpHa MarHus. Berauciure maccel BOAbI U XJIOpHUJIa MarHus,
coaepsxkaruecs B 200 T Takoro pactopa.

2.Mmeetcs pactBOop xsopuaa kamuss maccod 250 r, B kotopoMm coaepxkutcs 50 r xjmopuaa Kaius.
BbrancnauTe MaccoByIO JI0JIIO COJIM B 3TOM PacTBOPE.

3.Nmeetcs 10%-HbIil pacTBOp a30THON KUCIIOTHI. BbruncinuTe Maccy KUCIOTHL, coaepxaiueiicsa B 100
I TaKOT'O pacTBoOpa.

Tema. Kinaccnpukanus HeopraHnyecKnux coelMHEHUH M UX CBOMCTBA.

Bapuant Nel
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1.JTaiiTe onpeneneHue Kiaccy okcuaoB. Kakue Tuibl OkcuI0B BaM U3BeCTHHI. [IpuBenure Gpopmymsl
OCHOBHBIX OKCHJIOB, KHCIIOTHBIX OKCHIOB, aM(DOTEPHBIX OKCHIOB, Oe3pa3IMuHbIX OKCHI0B. HazoBuTe
okcupl. [IpuBenuTe npuMepsl peakiiuii XapaKTePHBIX ISl OCHOBHBIX OKCHJIOB, KUCIIOTHBIX OKCHIIOB.
2 IlpuBeneunnic Gopmyasl Bemects: 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 Pacnpene
JIMTE I10 KJIacCaM: OKCHbI, OCHOBAHHS, KUCIOTHI, COJIH.

3.IIpy momoI¥ MepUOINIECKON CHCTEMBI COCTaBbTE (DOPMYIBI OKCHUIOB CIICAYIOIIUX DJIEMEHTOB:
ATFOMHUHHUS, YTJIEPO/Ia, CEPhI, MBIIIbIKA, [IMHKA, Xene3a (II). Ykaxure ux xapakrep.

4.J1ns snemenToB: Na, Al, Si — coctaBbTe (hOpMYIIBI BBICITUX OKCHUIOB M TUAPOKCUIOB. Pacmonoxure
THUIPOKCHUJIBI TI0 YCHIICHUIO KUCIOTHBIX CBOMCTB.

5.Cpenu nepeurclIieHHbIX OKCHIOB YKakuTe ocHOBHBIE U KucioTHbie: CaO, SO2, P205, CuO, FeO,
Si02, Mn207, BaO, 3anoaxaute Tabauiy:

Ocuosusbie || Kuciorasie
OKCHIBI OKCHIBI

6.0cy11ecTBUTE CIEAYIOLINE XUMUYECKUE TIPEBPAILIECHUS:

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

0) P — P205 — H3PO4 — Na3P0O4 — Ca3(P04)2.

Bapuant Ne2

1.laliTe ompeneneHue Kiaccy OCHOBaHUH M aM(OTEpHBIX THUAPOKCHIOB. 3alHIIUTE (DOPMYIIBI
OCHOBHBIX M aM(OTEepHBIX THAPOKCUIOB. Kakue THMIBI OCHOBHBIX THUIPOKCHJIOB BaM H3BECTHBI.
[TpuBenuTe npUMepsl peakuil XapaKTEPHbIX 11 OCHOBHBIX U aM(OTEPHBIX THIPOKCUIOB.
2.Pacnpenenute 1o kiaccaM HEOPraHMYECKHX BEIIECTB CIEYIOLIME COCJAMHEHHMs] M Ha30BUTE HX:
Zn(NO3)2, HgCl2, HCI, NaOH, FeClI3, CI207, HBr, BaO, Cu(OH)2, MgClI2, KCI, Ca(NO3)2, KOH,
Zn(OH)2, P203, H3PO4, CuO, SO2, Na2C03, H2SO4.

3.Ilpy mOMOImM MEPUOIUYECKON CHCTEMBI COCTaBbT€ (POPMYINBI THUAPOKCHIOB CIEAYIOIIHUX
3JIEMEHTOB: aJIFOMUHUS, YIIIEPOa, Cephl, MbIIIbsIKa, IMHKA, xkeine3a (II). Ykaxute ux xapakrep.

4. Tns snementoB: Mg, Al, S — cocrtaBbre (OPMYJIBI BBICIIMX OKCHIIOB W THAPOKCHIOB.
Pacnonoxxure ruApOKCHIbI IO YCUIIEHUIO KUCIOTHBIX CBOWCTB.

5.BbibepuTte U3 crrcka, 0JHOOCHOBHBIE, IByXOCHOBHbIE U TpeXOCHOBHBIE kucioTel: H2SO4, H3PO4,
HC1, H2CO3, HI, HNO3, H2S, HC104, 3anonaute Tabnuiy:

OJHOOCHOBHBIC ” JABYXOCHOBHBIC || TPEXOCHOBHLIC |

6.0cy1iecTBUTE CIeAYOINe XUMUYECKUE TIPEBPAIICHNUS:

a) Al - AI203 — AICI3 — AI(OH)3 — Al203 — AI(NO3)3;

6) S — SO2 — SO3 — H2S04 — K2S504 — BaSO4.

Bapuant Ne3

1.Jaiite onpenenenue kinacca kucnot. Knaccupukanus kucinor. Homenknarypa kucnor. [lpuBenure
IPUMEPBI peakiuii XapakTepHbIX st KUCIOT. OCOOEHHOCTH B3aMMOIEHCTBHS KUCIIOT C METaJUIaMHU.
2. HazoBuTe clenyromnme CoeMHEHNS U YKaXHUTE K KaKOMY KJTacCy OHH OTHOCSITCS:

NO, Al203, Mn(OH)2 , Ca(H2P04)2, N203 , NH40H, H2S, K3P0O4, Pb(HS03)2,Ag20, CrO3, Bi(
OH)3, HF, MgHPO4, Bi203 , Mn207

3.Beimummre u3 cnucka Toibko (GopMyisl coneil u naite uMm Haszpanus: MgCO3, CaO, Mg(OH)2,
FeSO4, KC1, CuO, HF, Na2Si03, A1(OH)3, Ba3(PO4)2, Zn(OH)2, Zn (NO3)2, H2SO3, Na2SO3,
K20, KBr, 3anonHuB Tabnuiy:

®opmyna || HazBanue
COJIN: BEIICCTBA:

4. 3anumute Gpopmynsl coenunenuit: okcua 3omota (1), okenn ,6poma (I1I), runpoxcun mapranma (1),
KpeMHeBas kuciorta, HuTpar ruapokcomenu (1), pocdar xambius, okcua amroMUHUS, THIPOKCHT
meau (11).

5.Cpeau TEpEYUCIICHHBIX OCHOBAaHWM yKaXHTE IIEJIOYM W  HEPacTBOPUMBIC OCHOBAHWS:
NaOH,Cu(OH)2,Fe(OH)3,Ca(OH)2,Ba(OH)2,KOH,A1(OH)3.
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[I{emoun: || HepactBopumsble
OCHOBAHUS:

6.Kakne w3 naHHBIX BemecTB OyAyT B3auMOJCHCTBOBAaThH MEXIy co0oi? Hamumurte ypaBHEHUS
peaxkuuii 1 Ha30BUTE 00pa3yroIIMecs BELIECTBA!

a) OKCHJI KaJbLiMs, COJIsSIHAs KUCI0Ta, okcua cepsl (IV), ruapoxken kanbuus, THAPOKCU]] HATPHUS;

0) a30THas KUCI0Ta, OKCUJ Oapus, rTuApoKcua HaTpus, okcun yraepoaa (IV), okcun Hatpus.
Bapuant Ned

1. JaiiTe onpenenenue kiuaccy coiieil. Ykaxure knaccuduraiuio coneil. HomeHknarypa cosei.
ITpuBenuTe MpUMephl peakUnii OJIy4YEHUS PA3IIMUHBIX COJIEH U3 OCHOBAHMS U KUCIOTHL. C IIOMOIIBIO
KAKUX PEeaKUI MOKHO IIOJIyYHUTh

a) KHCIYI0 COJIb U3 CpelqHel; 0) CpelHIO COJib U3 KHUCJIOH; B) CPEIHIOI COJIb U3 OCHOBHOM.
2.PacnipenenuTe 1o KjaaccaM HEOPraHMUYECKUX BEIIECTB CIEAYIOIINE COEIMHEHUS 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 mnoMmomM NEpPUOIMYECKON CHCTEMBl COCTaBbT€ (OPMYJIBI THUAPOKCHIOB  CIEAYIOIIUX
9JIEMEHTOB: HaTpus, MarHus, UHKa, xkenesa (II). Ykaxure ux xapaxrep.

4. Ha3oBuTe clieayroIne COeAMHEHHS U YKaKUTE K KAKOMY KJIacCy OHM OTHOCSITCSL:

SO3, FeO, H2SiO3, Cu(OH)2, NH4NO3, Ag20, CrO3,P203, CuO, Mn(OH)2 ,Bi203,
Mn207 Fe(OH)2 , K2CrO4 , NaH2P0O4,HgCl2,FeClI3,Ca(NO3)2.

5.3anumuTe GopMyITbl COSAMHCHHIA: (PTOPOBOAOPOIHAS KUCIOTA (TUIABUKOBAsI ), THIPOKCH]T KOOAIIbTa
(IT), nomua xampims, rugpocynbhun 6apus, okcun Bananus (V), okcun kpemuus (IV), ruapoxcup
osioa (IV), a3otucras kucnora.

6.Hanummre ypaBHEHMs] BO3MOXKHBIX pEaKIMi MEX1y BeIeCTBaAaMM: OKCUJ Kanus, okcux docdopa
(V), runpokcun Oapus, cepHast KHCI0Ta, Honua Kaust, HuTpat ceunna(ll).

Tema. XuMH4YeCKHE PeaKI[MU.

Bapuant Nel

1.[laiiTe ompezneneHue MOHATUIO CKOPOCTh peakiuu. YeMy paBHa CKOpocThb peakuuu? OT Kakux
(aKkTOpOB 3aBUCUT CKOPOCTb XUMUYECKOW pEaKIUu?

2.Ilo xakuM DOpU3HAKAM MOYKHO KJIacCU(PUUMPOBATh XuMHUyeckue peakuuu? Kakue peakuuu
SIBIISTIOTCSI PEaKIMsIMUA COSAMHEHUS, 3aMEIICHHUs, 0OMEHa, Pa3IoKeHUs?

3. Haiite onpenenenue nouaruto OBP. Yem 00yclioBiieHO M3MEHEHHE CTENEeHEH OKHUCICHUS B XO/€
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii? Kak Has3piBaeTcs mpounecc OTHauu 3JIEKTPOHOB;
IIPOLIECC MPUCOETUHEHUS DJIEKTPOHOB.

4.PaccraBbTe KO (HULMEHTHI, OTIPEACTUTE TUIl PEAKIINH:

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 — BaSO4 |+ H20

5.CocTaBbTe ypaBHEHHsI XMMHUECKUX peaklui, OMMCaHMs KOTOPBIX BaM IpeioxkeHbl. Onpeaenure,
K KaKUM THIIaM XMMHYECKHUX PEaKIMH MPUHAIICKNT KaXaAasi XUMUYECKasi peaKLusl.

a) Ilpu B3aumozeicTBUM OKcHJa KaiblMs (HEraméHol HM3BECTH) C BOAOM BBIIEISETCS TEIJIO U
oOpasyeTcs IMJIPOKCU KaJIbIHs (raiieHas U3BeCTb).

6) Ilpu npoxanuBanuu kapOoHaTa KaibIMs (M3BECTHSKA) 0OpazyeTcsl OKCUJ KaJbIUsl U OKCHJ
yriaepona.

B) [lpm cMmemmBaHMM pPAacTBOPOB TUAPOKCHIA Kallusi M CEPHOM KHUCIOTHI MPOTEKAeT peakluid
HEUTpaIU3aLUU.

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

6.ITonbepure K03(pPULIMEHTHI B ypaBHEHHUSIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOAOM
AIIEKTPOHHOIO OajlaHca, YKaXUTe OKUCIUTENb U BOCCTAaHOBUTEIb.

Fe203+ CO—FeO + COZ;

H2S04 + Mg—Mg SO4 + H2;

Si02 + C—CO + Si;
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C + HNO3— CO2+ NO + H20

Bapuant Ne2

1.laiiTe onpeneneHUe MOHATHIO XUMUYECKOE PAaBHOBECHE, KOHCTaHTa paBHOBeCUs. OT Uero 3aBUCUT
W OT Yero He 3aBUCHUT KoHcTaHTa paBHOBecus? Kak hopmynupyercs npunnun Jle [larense?

2.Kakwue peakuuu Ha3bIBAIOTCS 00paTUMBIMU U HeoOpatuMbiMu? [IpuBennuTe npuMepsl.

3.Ha kakue tunbl pazpenstorcs Bce OBP? Ilpuenure Gpopmyibl 1 Ha3BaHHs BaXKHEHIIIMX BEIIECTB-
OKHCIHUTENCH; BAXKHEHIINX BEIIECTB -BOCCTAHOBUTEIICH.

4. PaccraBbTe KO3 (UIMEHTHI, ONPEASIIUTE TUIl PEAKLHH:

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+ Al(OH)3| Mg+ H3PO4 — Mg3(P0O4)2 + H21

5.CocTaBbTe YpaBHEHHs XMMHUYECKHUX pEaKLUH, OMCaHUS KOTOPBIX BaM IpeaiokeHsl. Onpenenunre,
K KaKUM THIIaM XMMHYECKHUX PEaKIUH MPUHAIISKNT KaXaAasi XUMUYECKasi peakLusl.

a) Ilepekuch BojOpoAa MocTeneHHO pasznaraercs. Ecim B mpoOHMpKYy C MEpeKUChio BOAOpOIA
Hacemath okcua Mapranna(lV), To peakums mnpoTekaer ¢ OoOJIbIION CKOpOCThIO. IIpomyKThI
pa3I0kKeHUS - BOAA U KHCIIOPOL.

0) ['openue kanpLus B ra3000pa3HOM XJIOpE.

B) Eciu kene3Hblil rBO3/ib OYCTUTH B PACTBOP Cyib(ara Meiu, TO Ha TBO3/E MOSIBUTCS KOPUYHEBBII
HaJIET.

r) Okucnenue okcuna cepsl (IV) kucnopomom.

6.ITon6epure K03(pPULIMEHTHI B ypaBHEHHUIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOIOM
3JIEKTPOHHOTO OajaHca, yKaXXUTe OKUCIUTENb U BOCCTAHOBUTEIIb.

S + KOH — K28 + K2S03 + H20

K2S + HNO3 — K2S504 + NO + H20

Ca+ HNO3 — N20 + Ca(NO3)2 + H20

B + HBrO3 + H20 — H3BO3 + HBr

Bapuant Ne3

1.[laiiTe onpeneneHue MOHATUIO XUMUYECKOe paBHOBecue. Kak BiuseT TemmnepaTypa Ha COCTOSTHUE
XuMH4eckoro pasHosecusa? [IpuBeaure npumepsl.

2. JlaliTe ompeneneHHe TOHATHIO XHMMHMYeCKHe peakuuu. [lo KakuM mOpu3HAKaM MOXKHO
KJIaccu(pUIUPOBaTh XMMUYECKHUE PeaKLIUu?

3.Kak Ha3pIBaeTCsi METOJ, KOTOpBIM HcCHoONb3yercs uisl cocraBieHus ypaBHeHuii OBP? Ero
npuMmeHenue B OBP.

4. PacctaBbTe KO3(PUIIMEHTHI, ONPEIEIUTE TUI PEAKIIUU:

K20 + H20 — KOH Li + N2 — Li3N

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

Mg+ HCl — MgCl12 + H2 K20 + P205 — K3PO4

AgNO3 — Ag +021+NO21 NaOH +FeSO4 — K2S04+ Fe(OH)2 |

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

5. CocraBbTe ypaBHEHHUSI XUMHUYECKHX PEaKIUi, ONKMCAaHUs KOTOPBIX BaM INpeanoxkeHbl. Onpeaenure,
K KaKUM THIIaM XMMHYECKHUX PEaKIMH MPUHAIIEKNT KaXAasi XUMUYECKasi peakLusl.

a) BzaumonelicTBue IMHKA C COJISTHON KHUCIOTOM.

6) Ilpu npoxanuBaHuM KapOOHaTa KanbLius (M3BECTHsSKA) 0Opa3yercss OKCHJ KaJbIUsl M OKCHJ
yriaepona.

B) Oxucnenne oxcumaa cepsl (IV) kuciaopoaom.

r) Ilpu cmemmBaHuM pacTBOPOB TUAPOKCHIA KaJus U CEPHOM KHUCIOTHI MPOTEKAaeT peaKIHii
HEUTpaIU3aLUU.

6.IlonGepute k0r3pGUIIUEHTH B yPaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METO/I0M
3IIEKTPOHHOI0 OanaHca, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb.

Al + CuCI2—AICI3 + Cu

Ca+ 02—CaO
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Si + HNO3 + HF—SiF4 + NO + H20

SO2 + CI2 + H20— H2S04 +HCI

Bapuant Ne4

1./lafiTe onpeneneHue MOHATHIO cKOopocTu peakiuii. Chopmynupyiite npasuino Bant-I'odhda. Uemy
paBHA KOHCTAHTa CKOPOCTH?

2. JlaiiTe ompezeneHue MOHATUIO XMMHUYecKoe paBHoBecue. Kakue BHemHue (hakTopbl BIMSIOT Ha
CMeIlleHne XUMHUecKoro paBHoBecus? IIpuBennre npumMepsl.

3. JlaiiTe ompenesieHUE MOHATHIO XUMHUYecKue peakuuu. Kakue peakuuu SBISIOTCA peakiUsIMU
COCIMHEHUS, 3aMELICHNUs, 0OMEHa, Pa3IoKeHus?

4.PacctaBbTe KO3(DPULMEHTHI, ONPEAETUTE TUIl PEAKLIUU:

NO2 + H20+02 — HNO3 AlI203+ SO3 — Al2(S04)3

Fe(OH)3 — Fe203 + H20 NaOH +H3PO4 — Na3PO4+ H20

ZnO + HCl — ZnCI2 + H20 SO2 +02 — SO3

P+ S — P2S3 Cr(OH)3 — Cr203 + H20

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

5.CoctaBbTe ypaBHEHMs] XMMUYECKUX PEAKIMHA, OIMCAaHUs KOTOPBIX BaM IpeulokeHbl. Onpenenure,
K KaKUM THUIIaM XUMHUYECKHUX PEAaKIUH MPUHAIISKUT KaXaasi XUMUUECKas peaKLusl.

a) 'openue kanpus B ra3000pa3HoM XJIope.

0)Ecnu >kene3Hblil TBO3/ib ONYCTUTh B pacTBOP Cyib(aTa MU, TO Ha I'BO3/IE MOSBUTCS KOPUUHEBbII
HaJIET.

B) Okucnenne okcunaa cepsl (IV) kucinopomom.

r) B3anmoselicTBre IMHKA C COJMSTHON KMCIIOTOM.

6.ITon6epure K03(pPULIMEHTHI B ypaBHEHHIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOIOM
3JIEKTPOHHOTO OajaHca, yKaXXUTe OKUCIUTENb U BOCCTAHOBUTEIIb.

Cat+H2S04—CaS04+H2S+H20

Be + HNO3 — Be(NO3)2 + NO + H20

PH3 + CI2 + H20 — H3PO4 + HCI

MnCO3 + KCIO3 — MnO2 + KCI + CO2

OO0masi Heopranuveckasi XUMHS.

Bapuant Nel

Yacts 1. Boi0epuTe npaBuiIbHbBINH OTBET.

Al. Yncno aToMOB BceX XUMUYECKUX 3JIEMEHTOB B MOJIEKYJIE CEPHOM KUCIOThI PaBHO:
1)3;2)4;3)7;4)6

A2. Yucio nmpoTOHOB, HEUTPOHOB | JIEKTPOHOB B aToMe gropa 199F:

1) 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'pynna ¢opMyi BEIIECTB ¢ KOBAJIEHTHBIM TUIIOM CBSI3U:

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

A4. BeniectBo, Ipy paCTBOPEHUHU KOTOPOT'O B BOJIE MIEKTPOJIUTUYECKON AUCCOLUALIMH TIPAKTHYECKU
HE MPOUCXONT:

1) ruapoxcun Hatpus; 2) cyabdar Kaiaus; 3) XJopua cepedpa;

4) HUTpAT aTIOMUHUS.

AS. BanentHocth ocdopa B coenunennn P203:

1) 1; 2)111; 3)I1; 4)V

A6.C pacTBOpOM I'HpOKCHIA HATPUS PEArupyIOT:

1) cynmbdat meau (I1); 2) oxkeun memu (I1); 3) ruapoxkeun kanus;

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

A7.Bemectsa, popmyibl koTopbix Fe203 u FeCl2 sBnsitoTcs COOTBETCTBEHHO:

1) OCHOBHBIM OKCHJIOM U OCHOBAHUEM;

2) am(OoTEepHBIM OKCHIOM U KHUCJIOTOM;

3) ampoTepHBIM OKCUIOM H COJIBIO;

4) kucnoToM 1 aM(POTEPHBIM THIPOKCUIOM.

Yactp 2. 3agaHns HA YCTAHOBJIEHHE COOTBETCTBHSL.
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| B1.BepHb! 1 ciie/TyIoNIHe BHICKA3hIBAHMS? || 1) BepHO TOMEKO a;

| a) Oxcun pocdopa (V) - KHCTOTHBI OKCHA. || 2) BepHBI 062 CYKIEHHS;

6) CouisiHast KMCIIOTA - OHOOCHOBHAS KUCIIOTA. || 3) BEPHO TOJIBKO 6; |

| 4) 06a cyXJeHUsI HE BEPHBI

B2.BepHbl 1 cyxaeHHs O MeTalax U MX || 1) BEpHO TOJIBKO a;
COCIMHEHUSX:

a) Bce wmetael  B3aUMOACHCTBYIOT € || 2) BEPHO TOJIBKO O;
pacTBOpamMH KHCIOT C BBIJCIIEHHEM rasa
BOJIOpPOJIA.

06) BomopoaHsie coeaWHEHHS ~ METAJLIOB | 3) BepHBI 00a CYXK/ICHHUS, |
HA3BIBAIOTCS THIPHIAMHU.

| 4) HeBepHBI 00a CYXKACHUS |

B3. ®opmyna || Kiace coenunenus:
BEIIECTBA:
| a) H3PO4 ; | 1) coms; |
| 6) SO3 ; | 2) ocHoBHBIIT OKCH; |
| B) Cu(OH)2 ; || 3) HepaCTBOPUMOE OCHOBAHUE; |
r) CaCl2; | 4) KUCIIOTHBIN OKCHUI, |
| 5) kucnoTa; |
| 6) pacTBOpUMOE OCHOBAHHE. |

| B4. UcxonHble BellecTsa: || IIpoayKThl peakuuu:

|
| a) NH3 u HCI; |l 1) Cu(NO3)2 u H2 ; |
| 6) Cuu HNO3 ; | 2) NO; |
[B)N2u 02 ; | 3) NH4CI; |
| [ 4) N205 ; |

| |L5) Cu(NO3)2, H20, NO2 |
Yacrtp 3. 3anumuTe HOMep 32/1aHUA U MOJIHOE pPellleHue.
C1.[aiite xapakrepucTuky ¢ocdopa Mo ero Moj0kKEeHUI0 B MEPUOANYECKON TabIUIe XMMHUYECKUX
anemenToB JI.1. Menpeneena.
C2. CocraBbTe ypaBHEHUSI XMMUUECKUX PEAKLIUN COIVIACHO CXEME:!
Fe(OH)3 — Fe203 — Fe — FeSO4 — Fe(OH)2.
HazoBute Bce C105)KHBIE BEIIECTBA, YKAKUTE THUII PEAKLIUH.
C3..Hanucarp METO]T AIIEKTPOHHOTO OanaHca (ompenenuTh OKHCIIUTENb U
BoccranoButens): HCl + CrO3 —CI12 + CrCI3 + H20.
C4. Pemnts 3a7aun.
1. Kakast macca ruipokcuia HaTpus moTpedyercs /i npeBpaieHus cyiabpaTta Mmeau (I1) maccoii 16 T
B ruapokcua menu (11)?
2. Nmeetcs 30%-HbIil pacTBOp a30THOM KUCIIOTHI. BhruncianTe Maccy KUcioTel, coaepxanieiics B 200
I TaKOT'O pacTBOpa.
3.Ilpu coenunenun 18 1 amromuHusA c kuciopoaoM Beiaensercs 547 k/[x rtemnorel. CocTaBbTe
TEPMOXHUMHYECKOE YpaBHEHHE 3TOU peaKIuu.
Bapuant Ne2
Yacrs 1. BoiOepuTe npaBuJIbHbINA 0TBET.
Al. Yuciio aToMOB BCeX XUMHUYECKUX JIEMEHTOB B MOJIeKyIe (hocOpHOIl KHCIOTHI PaBHO:
1)3;2)6;3)10;4)8
A2. Yucno npoTOHOB, HEHTPOHOB U AJIEKTPOHOB B aTome xiopa 3517Cl
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1)p+-18;n0—-18;&-18; 2) p+-17;n0—17; & - 17,
3)p+—-17;n0-18;e—-18;4) p+-17;n0—-18;& - 17

A3.I'pynma ¢popMys BEIIECTB ¢ MOHHBIM THIIOM XUMHYECKOU CBSI3U:

1) Na2S, KClI, HF; 2) K20, NaH, NaF ; 3) CO2, BaCl2, NaOH ; 4) Ca, 02, AICI3
A4.BemectBo, KOTOPOE B BOJIHOM PacTBOPE MOJHOCTHIO TUCCOLIUUPYET:

1) oxcun meau; 2) HUTpaT Kamus; 3) cynbdar oapus; 4) ruapokcu xenesa (11I)
AS. BanenTHOoCTb cepbl B coequHennn H2S:

DE;2)H5;3)10154)V

A6.B peakiuio ¢ pacTBOPOM COJISIHOM KHCIIOThI BCTYIIAIOT:

1) pTyTh; 2) THIPOKCU] MarHus; 3) OKCUJl HATPHSI;

4) kapOoHat HaTpus; 5) xyopun 6apus; 6) okcua cepsl (VI)

A7.Bemectsa, hopmyibl koTopbix SO3 u FeSO4 saBastoTCsI COOTBETCTBEHHO:
1) OCHOBHBIM OKCHJIOM U COJIbIO; 2) aM(OTEPHBIM OKCHAOM H KUCIOTOH ;

3) KHCIIOTHBIM OKCHJIOM U COJIbIO; 4) KUCIIOTOM M COJIBIO

YacTs 2. 3ajaHus HA YCTAHOBJIEHHE COOTBETCTBHSI.

| B1. Bepubl 1 cnenyromue BoickasbiBanusa? || 1) BepHO TOIBKO a; |
| a) CepHas kuci10Ta — IByXOCHOBHAS. || 2) BepHEI 06a; |
0) Okcup Kajausi — OCHOBHBIM OKCH]I. | 3) BEpHO TOJIBKO O; |

| 4) 06a cyxJeHUSI HE BEPHBI.

| B2. BepHbI 11 CyK/IeHHs O COEIMHEHMSX a30Ta: || 1) BepHO TOJIBKO a; |

a) Boanblil pacTBOop amMmMaka uMMeeT BOJHYIO || 2) BEPHO TOJIBKO O;
cpeny.
06) Hwutparbl Tepmuuecku HeycTOHUMBBI MU || 3) BEpHBI 00a CyXJIeHUs
pasJiaraioTcs ¢ BbIICICHUEM KHCIIOPOJa.

| || 4) HeBepHBI 00a CYKICHHS

| B3. ®opmysa Bemectsa: || Kiace coeymuenus: |
| a) LiOH; | 1) coms; |
| 6) SO2; || 2) ocHOBHBII OKCHT; |
| B) HNO3; || 3) HepacTBopuMOE OcHOBaHue; |
r) CaCO3 | 4) KMCTIOTHBII OKCHJ ; |

| 5) xucnora; |

| 6) pacTBOpUMOE OcHOBaHHE |

| B4. Bemecrsa: || ITpOayKTHI TOPEHHUS: |
| a) H2S; | 1) SO2 u H20 ; |
| 6)Na; | 2)coz; |
B) CO ; | 3) Na20 ; |

| 4) Na202; |

| 5) SO3, H20 |

Yacrp3. 3anumure HOMEp 3aJaHHUS U IOJIHOE PeLIeHue.

C1./laiiTe XapaKTepUCTUKY ATIOMHHHUSA IO €0 MOJOKEHHUIO B NEPUOTUYECKOM TabIuIle XUMUYECKUX
anemenToB JI.M. Menpaeneera.

C2.CocTaBbTe ypaBHEHUS XMMUUECKHUX PEAKIIMHA COTIACHO CXEME:!

Na — NaOH — Cu(OH)2 — CuO — Cu.

HasoBute Bce ClI0XKHBIE BEIIECTBA, YKAXKUTE THUII PEAKLIUH.
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C3.Hanmcate MeTOJ 3JEKTPOHHOTO OanaHca (ONMpenenuTh OKUCIUTENh M BoccTaHoBuTenb): HCl +
MnO2 —-MnCI2 + CI2 + H20

C4 Pemure 3anaumn.

1.Ck0apKO TPaMMOB THAPOKCHIA KK TOTpeOyeTcs I B3auMoAecTBHs ¢ 70T CepHON KUCIOThI?
2.Mmeetcs pacTtBOp Xjopuaa Hatpus maccoil 250 r, B koTopom coaepxurcs 50 r xyopuga HaTpus.
BrraucnauTe MaccoByIO JIOJIIO COJIM B 3TOM PacTBOPE.

3.Ilyrem cxuranus cepbl nosydeHo 32 r okcuga cepbl (IV), mpuueM Bblaenuiach TEIUIOTA,
cootBercTBytomas 146,3 k/[x. CocraBbTe TEPMOXUMHUYECKOE YPABHEHHUE 3TOM PEAKIIUH.

Tema. OcHOBHbIC TIOHAITUSI OPraHMYECKOW XWMHM W TeOpPHS CTPOCHHS OPraHUYeCKUX
COeIUHEHMIA.

Bapuant Nel

1.Yto u3yyaeT oprannyeckas XuMusa? 3anuiuTe KIacCu(UKaIMiO yriaeBoa0pOIOB.

2.Kaxoii 3aK0H JIe)KUT B OCHOBE opranrueckoi xumuun? Ilepeuncinre ero OCHOBHbIE IIOJIOKEHUS.

3. Ilepeunciure 0COOEHHOCTH CTPOEHHUS U CBOMCTB OpPraHMYECKHUX BEIIECTB.

4.CocrtaButh CTpyKTypHBIE hopmynsl coenunenuii: C2H6, C4H10.

5.CocTaBbTe TpU CTPYKTYpHBIE (HOPMYIIBI TOMOJIOTOB BEIIECTBA, CTPYKTYpHas (hopMyia KOTOPOro:

CHs — 'CliH—C‘.Hg
CH;

6.M30Mepamu SBISIFOTCS BEHIECTBA, (POPMYIIBI KOTOPBIX:
1) CHB—?H—?H—CHe, u CH;—CHy—CH—CH—CHg

CHs; CHjs CH; CH;
2) CH;—CH;—CH; —CH;—CH;—CH; u (13}13—CH2—u(|3}13
CHs CHj

3) CH.g—('?H—{iTH—CHg n  CHz;— CH=CH —CHj,

CH; CHj;

4) CHa—(le—?I-I-CHs " CH;;—CHE—(FH—CHz—CHa
CH; CHs CH;

Bapuant Ne2

1. ChopmynupyiTe OCHOBHBIE TMOJIOKEHHUSI TEOPUM XUMHYECKOTO CTPOEHUS OpPraHMYECKHUX
coenquHenuit A.M.bytneposa.

2. Kakue BU1bl HOMEHKJIATYpbl OPraHMUECKUX COEAMHEHUN UCIIONB3YIOT B HACTOsIIEee BpeMs?

3. Kakue Buzbl hopMys UCIIONIB3YIOT B OPraHUYECKON XUMUH?

4.CoctaBUTb CTpYKTypHBIE popmyisl coenunenuii: C3HE, C4H10.

5.CoctaBbTe TpH CTPYKTYpHBIE (POPMYIIBI H30MEPOB YIIeBO10poIa, hopmyina kotoporo C6H14.

6.B nepeune ¢popmyi BeniecTs

A) CH;—CH—CHg I') CH;—CH—CH—CHj
o CHy G,

B) CHs—CH, ) CH;—CH;—CH—CHjs
bn, O,

B) CHz—~CH—CH;—CH;  E) CHy—CH—CH—CH—CH;
b, i

romonoramu sBisitores: 1)ABB; 2)ABE; 3)AB/1; 4) bB/]
Tema. YriieBoaopoabl U X NPUPOIHBIE HCTOYHHKH.
Bapuant Nel
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1.[laiiTe XxapaKTepUCTUKY TOMOJIOTHYECKOTO Psi/ia AIKAaHOB U AIKAJIMEHOB COTJIACHO TIAHY:
a)oOmras (hopmysia BEIIECTBa;
0)poioBoii cypdukc;
B) BHJIbI H30MEPHH,
I') HOMEHKJIATYpa;
1) XapaKTepHbIC PEaKIInH.
2. Ha3Bartsb BemiectBa o HomeHknatype MIOITAK:
CH,
|
a) CH,~CH-CH,—C-CH;
| I
CH,~CH, CH,~CH.—~CH,

g
CH,— cnz—cl: —(I:H—CHa

CH, CH,
g

(I:H —(I:H — cI:H
CH, CH, CH,

3.PemnTe 3a1aun Ha HaX0XKJIEHHE MOJICKYJISIPHON (HOpMYJIBI.

1.MaccoBast no7st yriiepojia B yriaeBoaopoae cocrapiset 85,7%. II1oTHOCT mapoB yrieBogopoa mo
BO31yXy paBHa 1,931. Onpenennrte MOJIEKYJIIPHYIO U CTPYKTYPHYIO (hOpMyITy.

2.Yraesogopon coaepxut 16,28% Bomopona. IlnoTHOCTs 3TOro BemecTBa MpU HOPMAJIBHBIX
ycnoBusix 3,839 r/n. Haiinmute wMonekymspHyro (opMmyny 3Toro yrieBoaopona. Hamwucate
CTPYKTYpHYIO GopMyily.

3. YrneBonopon conepxut 82,76% yraepona. Macca 1 11 3toro yrieBojnopona (H.y.) COCTaBisieT
2.589 r. HaitaguTe MonekynsipHyto (GopMyiy 3TOTO yrieBoaopoaa. Hamucats cTpykTypHyto GpopMyy.
4.Ha3zoBuTe npenmyuiecTBa NpUpoOAHOro rasa nepea IpyruiMHu BUJIaMU TOILIUBA.

Bapuant Ne2

1./laiiTe XapaKTEpUCTUKY TOMOJIOTMYECKOT0 Ps/la QJIKEHOB U QJIKUHOB COTJIACHO IJIaHYy:

a) obmras ¢popmyJia BEIIECTBA;

6) ponoBoii cypdukc;

B) BUJIbl H30MEPUU;

I') HOMEHKJIATypa;

1) XapaKTepHbIE peaKIuu.

2. HazBars BemectBa no HomeHkiarype MIOITAK:

?Ha?Ha
cm—?—?—cm
CH, CH,
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CH,  CH,—CH,

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

CH,~CH,~CH,

B) CHF—CHE—CH—CH—CH-CI‘-CH.,-CH_,-CH:—CHx.

(Ifll;(ljll_z(l_‘l[_,CH,
3.PemnTe 3a1aun Ha HAXO0XKJICHHE MOJICKYISIPHON (HOPMYIIBI.
1.OTHOCUTENBbHAS TJIOTHOCTH NMAPOB aJKUHA MO KUCIOpOAY paBHa 2,125. BeiBenuTe MOJICKYISPHYIO
dopmyny ankuna. Hanmcars ctpykrypHyto popmyiry.
2.0THOCHUTENBHAS TUIOTHOCTH APOB YIIIEBO0PO/Ia IO BOJOpOoLy paBHa 49. MaccoBas 105 yriiepoja
B HeM paBHa 85,71%, maccoBas ol Bojopoaa paBaa 14,29%. BeiBeaute MONIEKYIApHYIO (HOpMYITY
yraeBonopoaa. Hanucars cTpyktrypHyto hopmyiy.
3.0THOCUTENBHAS IJIOTHOCTD MAPOB YIJIEBOA0PO/Ia [0 BOAOPOAY paBHa 55. MaccoBas 10Jis yriiepoaa
B HeM paBHa 87,27%. BeiBenute MonekynsapHylo ¢opMmyny yrieBojopoaa. Hamucats CTpyKTypHYIO
dbopmymy.
4. Ykaxure o01acTd MpUMEHEHUsI METaHa.
Tema. Kuciopoacoaep:kammye oprannyeckmue coeiMHeHUsl.
Bapuant Nel
1. Onmmure XWMHYECKHE CBoWcTBa (QeHona. JlokaxuTe, YTO KHCIOTHBIC CBOWCTBAa (eHoJa
BBIPaXXEHBI CHIIbHEE, YeM Y BOJIbI U CIIUPTOB.
2. Harmmmre CTPYKTYpHYIO U SMITMPHYECKYIO (DOPMYJIIBI BEIIECTBA, HA3BaHUE KOTOPOTO S-MeTHII-4-
rekceH-1-uHon-3. CpaBHUTE YHCIO aTOMOB BOAOPOJA B MOJEKYJE 3TOr0 CIHPTA C YUCIOM aTOMOB
BOJIOPOJIa B MOJIEKYJle aJlKaHa C TAaKUM JK€ YHCIIOM aTOMOB yriiepoaa. Uem OOBACHSAETCS 3TO
paziunuue?
3.CocraBbTe CTPYKTYpHBIE (POPMYIIBI 10 HA3BAHHUSIM CITHPTOB:
a) rekcaHoi-3; 0) 2-METHIINIEHTAHOI-2; B) H-OKTaHOJI; T') 1-dhenunmnponanon-1;
1) 1-IMKIOreKCUIIITaHOII.
4. HazBatb BemecTBa no HomeHnkiarype MFOITAK:

o
CH;—CH,—cZ
H

0 o o
CH,— CH,—CH—CH—CZ CH,—CH—CH—C< cH,—cZ
o H { I H H

CH, C,H, CH, CH,

5. Pemnre 3amauy.

[Ipu oxucnenun 17,2 r anpaerua aMMHAuHBIM PAcTBOPOM OKcuja cepebpa Bbyaenuinocs 43,2 r
Metasuia. Onpeaenute MOJEKYISIpHY0 GOopMYyITy aibIeTruia.

CocTaBuTh CTPYKTypHBIE (QOPMYIBI M30MEPHBIX ANbJIETHIOB W Ha3BaTh MX IO MEXIYHAPOIHOMN
HOMEHKJIaType.

Bapuant Ne2

1.OnummTe XUMUYECKHE CBOMCTBA alib/IeruA0B. CIIOCOOBI MOTYyUEHHUS albJIETHIO0B.

2. CKOJIBKO CIIUPTOB UMEIOT MoJeKkyisipHyto popmyiny C5SH1207? CocraBbTe CTpyKTypHBIE (hOPMYIIBI
9TUX BEIIECTB M HA30BUTE HUX. TOJILKO JIM CIHUPTaM MOXET COOTBETCTBOBaTh 3Ta (opmyna?
CocTtaBbTe CTPYKTYpHBIE (OPMYIIBI IBYX BeliecTB, umeromux Gopmyny C5SH120 u He oTHOCAIIMXCS
K CIIUPTaM.

3.CoctaBbTe CTPYKTypHBIE (POPMYIIBI:

a) 2,3 — TUMETWIITEHTAaHO — 3; B) 2-MeTHI-3-3THITeKCaHoI — 1;
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0) 2 — MeTHATENTAaHOI — 3; T) 2-XJ0pHponaHon — 1
4.Ha3Bars Bemecta no HomeHnkinatype MIOTTAK:

CH,
|

CH,—C—CH,—COH CH,—CH,—CH—CH—COH
| | |
CH, CH, CH,

CH;—CH,—cZ
H

_o
CH,— CH,—CH—CH—CZ
| |
CH, C,H,

5.Pemure 3apauy.

Kakoii 006EM Bomopoa (H.y.) BBIICIUTCS TPU B3aUMOACHCTBHH 37 T CMECH U30MEPHBIX CIUPTOB
coctaBa C4H9OH c u36bITkKOM MeTaInueckoro Kaibiusa? CocTaBUTh CTPYKTYpHBIE (OPMYIIBI BCEX
M30MEpOB JAHHOTO CIIUPTA U HAa3BaTh UX MO MEXIYHAPOAHOU HOMEHKIIATYPE.

Keiicnl
Keiic Nel. «Xnop B xu3HM yenoBeka» B SImoHun oObeIMHEHHBIMH CcHJIaMHd HarmoHalIbHOTO
MHCTUTYTA 3710poBbs U IIpedexrypHoro yHuBepcutera CUA3YOKH OBLIO MPOBEICHO MCCIIEIOBAHHE.
YueHble BBISICHUJIM, YTO €CTECTBEHHBIE OPraHMYECKUE BEIIECTBA BCTYIIAIOT B PEAKUUIO C
XJIOPUPOBAHHOM BOJIOM H3-TIOJ KpaHa, 00pa3ysl OMACHBIE COCAMHEHHS, KOTOPHIE MOTYT CIYXHTh
NpUYMHOM paka. Takue coenuHeHus HasbiBalOTCA MX, To ecth «MyrareH ukc» i «HeusBecTHbIN
MyTareH».
3agaHus:
1. Ipennoxkute crocoObl YMEHBIICHUS SJIOBUTOTO BIMSHUS XJIOpA B MUTHEBOM BOJIE HA OPraHU3M
YyeJIOBEeKa.
2. Vcxons 13 CBOEH KU3HEHHOM MPaKTUKH, IPUOIN3UTEIBHO PACCUUTANTE, CKOJIBKO XJIOPUPOBAHHOM
BOJIbI BBl UCIIOJIB3YETE B TEUCHUE THA U JUISl KAKUX LeJe?
3. Kakue opranbl uenoBeka 00JIbIle BCETO CTPATAIOT OT BO3IEHCTBUS Xj1opa?
4. Kak BIMsieT XJOpUpOBaHHAs BOJA Ha YEJIOBEKA MPU KyNnaHUu?
5. Haiinure nonosiHUTENbHYIO HH(GOPMALIMIO O 3aMEHE XJI0pa MpU 00e33apakMBaHUK BOJIBI.
6. UccnemyiiTe pasnuyHble TOBapbl OBITOBOW XuMuM B cBoeM joMe. CocTaBbTe CHHCOK
XJIOPCOJIEPKAIINX COSAMHEHUH, YKaXKUTE MEephl 0€30MaCHOCTH MpU paboTe ¢ HUMHU.

Keiic Ne2. «Bomoponomobunu — mar B 6yaymee» Apromobmnn Honda FCX Clarity Ha BogopoaHbIxX
TOIJIMBHBIX 3JeMEHTax e31aT mo jgoporam Espomsr ¢ 2009 roma. B 2011 romy Honda
NPUCOEIMHIIACH K €BPOICHCKOMY MapTHepCTBY sKkonoruyHoi sueprun (Clean Energy Partnership),
1I0CJI€ Yero BbIBeJa Ha MEpPBbIM IUIAH MPOM3BOJCTBO SKOJOTMYECKH YUCTBIX aBTOMOOMIIEH. A Ha
[Tarom MockoBckoMm MexmyHapoagHoM aBTocasione BA3 npeacTaBui cBoro HOBUHKY «JIamaAHTIM ¢
6ayuIoHaMHU BOJIOPOJIA M KUCIOPOAA.

3agaHus:
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1. IloueMy MHOrMEe aBTOMOOWMJIbHBIC KOMIIAHMM pPa3pabaThIBalOT aBTOMOOWIHM, paboTaromue Ha
BOJIOPOJIHOM TOILIABE?

2. Kak BBIXJIOIIHBIC Ta3bl aBTOMOOWJICH, pa0OTaOIMUX HAa YIIEBOJOPOAHOM TOIUIMBE, BIHSIOT Ha
3JI0pPOBBE UeJIoBeKa?

3. Kakue «+» u «—» Bbl BUIUTE y BOJOPOIOMOOUIEH?

4. HaiinuTe MONOJIHUTENBbHYIO HH(POPMAIIHIO 00 UX YCTPOHCTBE.

S5.Ecnmu B Bamieil cemMbe WM Yy BalllUX 3HAKOMBIX €CTh ABTOMOOWJIHM, IOJCYUTANTE, CKOJBKO
NpUOIU3UTENBHO INTPOB OCH3MHA, ra3a U KaKOH MapKH HUCIIOJIb3YeTe €KEIHEBHO.

6. Kakue BemectBa M B KaKOM KOJIMYECTBE MOTYT HAaXOIUTHCA B BBIXJIONMHBIX Ta3ax BalluxX
aBTOMOOMIIEH?

Keiic Ne 3. 'a3 Ge3 3amaxa, BKyca u 11BeTa. [ opuT ¢ 00pa3oBaHWEM BOJbI M YIJIEKHCIIOTO raza. JTo
BEIICCTBO HAXOJUT IIUPOKOE MPUMEHEHHE B OBITY B KaueCTBE TOIUIMBA, CEILCKOM XO3SHCTBE,
MeETaJTypPTUH.

3anaHue:

1. HazoBuTe 370 BeecTno.

2. K xakomy Kj1accy COEIMHEHUIN OTHOCUTCS JaHHOE BEIIECTBO?

3. KakoB kauecTBEHHBIN U KOJIMYECTBEHHBIA COCTAB ATOTO BellecTBa?

4 Kakue BelecTBa 00pa3yroTCs MPU B3aUMOJCHCTBUM KHCJIOPOAA C 3THM BEHIECTBOM? 3amuIIuTe
YpaBHEHHUS BO3MOXKHBIX PEAKIIUi 1 HA30BUTE MPOTYKTHI PEAKIIHIA.

5. [Toyemy 3Ty peakIuio Ha3bIBAIOT TOPEHUEM?

Keiic Ne 4. «HenompaBumast ommbka» B ¢pupme TOO «Kackan-2» mpu 3akauke ra3a B OaJUIOHBI, HE
N00aBWJIM BELIECTBO KOTOpOE IMPHJIAeT 3amax JoMaliHeMmy rasy. ['a3 Obll JocTaBiieH B OJHY M3
KBapTUP U IPU 3TOM OAJJIOH IMpoIycKal. Yepe3 CyTKH BCe XKHUIIbLIbI OKAa3aJIMCh B OOJIbHUILIE

3agaHue:

1. UmeeT iu mpupoAHBIiA ra3 npomnat U OyTaH 3anax?

2. Kakyto HenmomnpaBuMyIO OIIMOKY COBEPIIMIN PaOOTHUKH T'a30BOM CTAHIIMH MPH 3aKayKe OBITOBOTO
raza?

3. Kakoe BemiecTBO npuaaeT 3amax JOMaliHeMy ra3y?

4. Moxert 11 000OHSIHHE YeJIoBeKa YIOBUTH ra3 0e3 3amaxa?

5. Kakum npubopoM MOKHO J10Ka3aTh MPUCYTCTBUE raza B KBapTUPE, €CJIU OH 0e3 3amaxa?

Keiic Ne5.  «Oumctka HedTenpoaykToB» Hamnume JIerkoOCMOJISIONIMXCS  HEHACBIIIEHHBIX
YIJIEBOAOPOAOB M KHCIOPOI-, a30T- M CEPOCOJIEPIKAIIUX COCTUHEHUH B COCTaBEe HEPTENPOIYKTOB
CHIJKAET KayeCTBO MOJIyYEHHBIX U3 HUX NPOAYKTOB. [103TOMY OHM MOJBEpPraroTCsi OUMCTKE.

CnocoObl OYUCTKH: 00pabOTKa KHCIOTOM M OCHOBAaHUEM, 3aTe€M THJIPOOYMCTKA, aJcopOnus u
abcopOuus.

Ouncrka kuciaoTamMu. [|Jiss OYMCTKM OT HEHACHIIICHHBIX YTIIEBOJOPOJIOB M A30THCTHIX OCHOBAHUU
HePTENPOaYKThl 00pabaThIBalOT HEOOIBIINM KOJIUYECTBOM CEPHON KHCIOTHL. 3aTeM Ul OYUCTKU OT
HAaTEHOBBIX KHUCJIOT M OCTATKOB CEPHOM KHCIOTHI MX 00padaThIBAIOT IIEIOYhI0, a TMOCJIE ITOTO
IPOMBIBAIOT BOJI0M. OcTaTok mnocie 00pabOTKK KMCIOTOW HA3bIBAETCS KUCIIBIM T'YIPOHOM, @ OCTaTOK
nocyie 00padOTKU MIEN0YbI0 — HaTOM, (HaTpueBasi Cojb HAQTEHOBBIX KUCIIOT).

CylmHOCTP OYUCTKM HE(PTENpOAYKTOB METOJaMH ajacopOouMu U abcopOIMM  3aKiloyaercs B
CEeNIEKTUBHOW  aficopOIuu  ancopOEHTaMH  BpPEAHBIX IPHUMECeH, WMEIONMXCS B  COCTaBe
HEPTENPOIYKTOB.

C 1enpl0 TMOBBIIICHHUS YCTOWYMBOCTH W KadecTBa B HE(MTEMPOMYKTHI TOOABISIFOT HEOOINBIIOE
KOJINYECTBO aHTHOKUCIMTENEH (MHMMOMTOpOB). B KauecTBe MHTMOMTOPOB HUCHONB3YIOTCS (DEHOJBI,
apoMaTH4YeCKHe aMHHBI, aMUHO()EHOIIBI U T. JI.

3ajanue Keicy:

1. U3yunthb criocoObl ouncTku HedTH (aacopouus u abcopOuus)

2.Yem oaMH crIOCOO OTIIMYAETCS OT IPyroro?

3.Kakue criocoObl 0UMCTKH HEPTU MOXKETE IPETIOKHUTH BbI?
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Keiic Ne 6. «Okonorust u HeQTenpoMbIcen» 3arpsA3HEHUs] OKpYyXKarollel cpesl npu Jo0brde HehTH
JUIsL HAIIer0o BPEMEHM OuYeHb aKTyalbHa mpoOsiema. OMNacHbIM HCTOYHUKOM 3arpsi3HEHUs
Kacnmiickoro Mopsi sBisieTcst Mopckas HedTenoObua, Take Kacnuii 3arpssHseTcs npu
TpaHcopTupoBKe HepTu TaHnkepamu. Kaxnplil U3 Bac BUAEN MO TEJIEBU30PY IMOCIEICTBUS aBapuid
He(TEHATMBHOTO TaHKepa. UEepHbIe, MaCISHUCThIE Oepera, MOKPBITbIE Ma3yTOM, KpbUIbS NTHUI[ B
BSA3KOM Ma3yTe, JIIOJIM B 3alIUTHBIX KOCTIOMAaX, KOTOPbIE COOMparoT HEe(Th JIoONaTaMH U BEIPaMH.
Tankep «Butsse» ¢ 3 Ha 4 aBrycra (kak coobmaet «Ka3zaxcranckas npasaa») nepeBo3ui HedTs 180
ToHH o Kacnuto. B ycnoBusax mioxol BUIMMOCTH TaHKEpP MOJXYYHUS MPOOOWHY M Hayal TOHYTb.
YenoBedyecKHx KEpTB cymMenu n3bexars. Ha moBepXHOCTH MOps, I/ie 3aTOHYI TaHKEP 00pa3oBaioch
He(TAHOE MATHO, KOTOPOE Pa3IIoch Ha TeppuTopuu 6omee 20 KM.

3ajanue K Keucy:

1.Hackonbko omacHo HedTsiHOe 3arpsizHeHue Kacmusi M Kakue SKOJIOTMYECKUE IOCIEICTBUS OHO
umeer?

2. [IpuBenuTe npuMepsl pelICHUsT JAHHOW SKOJIOTUYECKON MPoOIeMbI?

3.Kakue TexHonoruu st coopa He(hTH ¢ TOBEPXHOCTH MOPSI MOJKETE MPEJIOKHUTD BbI?

Keiic Ne 7. ITloBbllieHHE KOHLIEHTPAIMM HEKOTOPBIX Tra3oB B arMocepe MOXKET MPHUBOAMTH K
ry100anbHOMY TOTEIUICHHIO - TaK Ha3blBaeMOMY «mapHUKoBOMY 3¢ ¢ekty». [loxanyi, Hauboiee
BaXHBIMU «ITAPHUKOBBIMU razamm» ssisarorcst C02 u CH4.

MetaHn BO3HUKaeT HpuU aHa’poOHOM (T. €. IPOMCXOIAIIEM B OECKHUCIOPOAHOM cpene) pacmane
OpraHMYECKHUX BEIIECTB; IY3bIPbKHM METaHa 00pa3yloTcs B OOJOTUCTBIX MECTHOCTSIX, 3a UTO OH
HOJIYy4YMJI Ha3BaHUE «OOJIOTHBIN ra3». 3aTOMJIEHHbIE MOJs (HallpuMep, PUCOBbIE TOJsl BO BpeMs CEBa)
ABJIIOTCS HCTOUHUKOM OOJIBILIOTO KOJIMYECTBA METAHA.

JlpyruM HMCTOYHMKOM METaHa SIBJIAIOTCS JKBAYHBIE KUBOTHBIE, TAKHE, KaK KOPOBBI, OBIBI U KO3BI,
NUIIEBApUTENIbHAS CUCTEMAa KOTOPBIX YCTPOEHAa OCOOBIM 00pa3oM [jsi NEepeBapUBaHUS TPaBSIHOMN
NUILK: KOHEYHbIE TPOAYKThI MeTaboau3Ma

coJiepKaT MeTaH, KOTOPbIi BblAENseTca B aTMochepy. DTO NPUPOIHBIN MPOLEcC, XOTS KOJIMYECTBO
JIOMAIITHUX JKUBOTHBIX 3aMETHO BBIPOCJIO 3a IOCJIEAHUE JBa crosieTtus. bonee Toro, coctaB KOpMOB
CYIIECTBEHHO BJIMSET HAa KOJIMYECTBO 00pa3yoIErocst MeTaHa.

1.ChopmynupyiiTe THIIOTE3Y BBIICICHUS METaHa JTIIOIbMHU.

2. Kak xoyim4ecTBO MeTaHa, 3aBUCUT OT KOJIMYECTBA HACEJICHUS TUIAHETHI.

3.Uto sBNIsSIETCSI HCTOYHUKOM BBIZICJICHHS MeTaHa B aTMochepy?

Tembl 10K1210B
. CoBpemeHHbIE METObI 00€33apa’KUBaHUS BOJIBI.
. AJII0TpONHS METaJUIOB.
. Ucnonp30BaHne paJioaKTUBHBIX U30TOMOB B TEXHUUECKUX IIEJISAX.
. PEHTreHOBCKOE U3ITy4eHHNE U €r0 UCII0JIb30BaHUE B TEXHUKE U MEIULIMHE.
. OxpaHa OKpy>XaroIel cpepl OT XUMUYECKOTO 3arpsi3HEHUS.
. CepHas kucnoTa — «xjae0 XUMUYECKOH MPOMBIIIUIEHHOCTH.
. [IpakTiyeckoe NpUMEHEHNE AIEKTPOIIN3a: padpUHUPOBAHUE, rAIbBAaHOILIIACTHKA, FAJIbBAHOCTETHS.
. UcTopus mBEACKOW CIIMYKH.
. Ponb MeTanioB B UCTOpUM YEJIOBEUECKON LIMBUIN3ALIUY.
10.McTopus pa3BUTHsI YEPHON METAJULYPIHUH.
11.Mcropus pa3BUTHS IBETHOW METAJUTYypPIHH.
12.CoBpeMEHHOE METaIypru4ecKoe MPOnu3BOJICTBO.
13.PoJib METaJIOB M CIJIABOB B HAYYHO-TEXHUYECKOM MPOTPECCE.
14.Koppo3usi METaIIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3HH.
15.Oxo0nornueckue acneKkTsl UCIOJIb30BAHUS YTIIEBOAOPOIHOIO ChIPbSI.
16.OkoHOMMYECKHE  ACHEKThl  MEXJIYHAPOJHOIO  COTPYAHMYECTBA IO  HCIOJB30BaHUIO
YTJIEBOJOPOAHOTO CHIPBSI.
17.Xumus yriieBogopoJHOTO ChIPbSL.
18.YrneBo1opoiHOE TOIIIMBO, €r0 BUJIBI M Ha3HAYEHUE.
19.CuHTeTHYeCcKUe KayqyKu: UCTOPHUs, MHOT0OOpa3ne U MepCreKTUBBL.
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20.Pe3nHOTEXHNYECKOE TPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IPOrpecce.
21.IlpumeHeHre apoMaTHIECKUX YTIIEBOIOPOIOB.

22. ApomaTtuueckue yrieBoJ0pObl Kak ChIpbe AJIs IPOU3BOJICTBA IECTULIUIOB.

23.HedTs 1 ee TpaHCIIOPTUPOBKA KaK OCHOBA B3aMMOBBITOHOI'O MEXAYHAPOAHOIO COTPYTHUYECTBA.
24.CBapoyHO€E NPOU3BOJCTBO U POJIb XUMHUU YIIIEBOJOPOJIOB B HEM.

25.Y11eBojibl U UX POJIb B )KMBOM MIPUPOJIE.

26.CpencTBa rUrueHbl Ha OCHOBE KHCIOPOCOAEPKALINX OPraHUUECKUX COSTUHEHUM.
27.Cunterndeckue moromtue cpencrsa (CMC): 10CTOMHCTBA M HEIOCTATKH.

28.Jlepunur Oenka B MNUOIEBBIX MNPOAYKTaX M €ro IMPEOJOJICHHE B paMKax IJ100ambHON
IIPOJIOBOJIBCTBEHHON POrPaMMBI.

29.XumMust 1 OMOJIOTHSI HYKJICMHOBBIX KUCIIOT.

Tembl pedepaTos
1. buorexHonorus u reHHast uHXeHepus — TexHonoruu XXI Beka.
2. HanorexHomorusi Kak TNPHOPUTETHOE HANpPABICHHE pPA3BUTUS HAYKH M TPOHM3BOJCTBA B
Poccuiickoit deneparum.
CoBpeMeHHbIE METOIbI 00€33apaskuBaHUS BOIBI.
AJIOTpONUS METAJLIOB.
Kuzub u aesrensHocTh .M. Menneneena.
«[lepuonnyeckomy 3akoHy OyJyIiee HE TPO3UT Pa3pyILICHUEM. . .»
Cuntes 114-ro snemenTa — TpuyM{Q pOCCUICKUX (HUZNKOB-SIIEPIIUKOB.
H3oTomb! Bogopoa.
Hcnonp30BaHne paJiiOaKTUBHBIX U30TOIOB B TEXHHUECKUX IEIISAX.
0. PeHTreHoBckoe U3My4eHHUE U €r0 UCIIOIB30BAHUE B TEXHUKE U MEIULIMHE.
11. IIna3ma — yeTBEpTOE COCTOSIHUE BELIECTBA.
12. AmopdHblie BemecTBa B IPUPOJE, TEXHUKE, OBITY.
13. Oxpana okpyKaromei cpebl 0T XMMHUECKOTO 3arpsi3HeHus. KonmuecTBeHHbIE XapaKTePUCTUKH
3arpsi3HEHUS] OKPYKAIOILEH CpEJIbl.
14. TlpumeHeHue TBEpAOro U ra3oodpa3zHoro okcuaa yrieposa (IV).
15. 3amura 030HOBOrO 3KpaHa OT XMMHUYECKOT'0 3arps3HEHMUS.
16. I'pybGoaucriepcHble CHCTEMBI, UX KIaCCU(PHUKAIMS M HUCIOIb30BaHUE B MpOodhecCHOHATbHON
JeSITeIbHOCTH.
17. Kocmerudeckue remim.
18. TlpuMeHeHHE CYCTICH3HIA U SMYJILCHI B CTPOUTEIHCTBE.
19. MuHepainsl U TOpHBIE IOPOABI KaK OCHOBA JIUTOCHEPHI.
20. PactBOpHI BoKpyT Hac. THITBI pacTBOPOB.
21. Bopa kak peareHT u cpesia s XMMHYECKOro Mmpolecca.
22. Xwuznb u nestenbHOCTH C.AppeHuyca.
23. Bxiiag 0TeYeCTBEHHBIX YUEHBIX B pa3BUTHE TEOPHH IEKTPOIUTUYECKON UCCOIUAIIHNH.
24. YcTpaHeHHe )KeCTKOCTH BOJBI Ha MTPOMBIIIICHHBIX MPEIIPUSITHSIX.
25. CepHas KHCIOTa — «XJI€0 XMMUYECKOH MPOMBIIIIEHHOCTH.
26. Vcnonp3oBaHne MHHEPATIBHBIX KUCIOT HA TPEANPHUATHIX PAa3IHIHOTO TPOQHIIS.
27. Okcufpl ¥ CONU KaK CTPOUTENIbHbIE MaTepHUabl.
28. Ucropus rurca.
29. IloBapeHHas COJb KaK XUMHUYECKOE CHIPBE.
30. MHoronmkuii KapOOHAT KaJbIHs: B IPUPOJIE, B IIPOMBINIEHHOCTH, B OBITY.
31. Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
32. BuptyanbHOE MOJIETUPOBAHNE XUMHUECKUX MIPOIIECCOB.
33. DIeKTposu3 pacTBOPOB JIEKTPOIUTOB.
34. DnexTpoin3 paciiaBoB AIEKTPOIHUTOB.
35. IIpakTuueckoe IpUMEHEHHE AIIEKTPOIIH3A: paduHHUpOBaHue, rajJbBaHOILIACTHKA,
raJbBaHOCTETHSI.
36. Hcropust nmosyuyeHHs U IPOU3BOJCTBA ATIOMUHUS.

HOXoNOO O AW
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37. DIeKTpOoNUTHYECKOE MOTydeHHEe U padUHUPOBAHNE MEH.

38. XKwuznp u gesrenpHOCTH [ [[9BH.

39. Ponp MeTaluIOB B UCTOPHH YEJIOBEYECKOW HUBUIM3AIUU. VCTOpUsS OTEYECTBEHHOW YepHOU
MeTaiyprud. COBpeMeHHOE METaJUTyprU4eckoe MPOU3BOJICTBO.

40. Hcropust OTEUECTBEHHOM LBETHOW MeETaUTypruu. Pojb MeTalioB W CIUIaBOB B HAy4YHO-
TEXHUUYECKOM IpOorpecce.

41. Koppo3usi METAIIJIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3UH.

42. VHepTHBIE WA 0J1aropoIHbIC Ta3bl.

43. Poxnaromme cojau — raJioreHbl.

44, Vcropwus MIBEACKON CITMYKH.

45. VcTopusi BOSHUKHOBEHHUS M PA3BUTHS OPTaHUYECKONH XUMUH.

46. Xusnub u aesrenpHOCTh A.M.ByTieposa.

47. Butanusm u ero kKpax.

48. Poinb OTEUECTBEHHBIX YUECHBIX B CTAHOBIICHUU U PA3BUTUH MUPOBOI OPraHUYECKON XUMUHU.

49. CoBpeMeHHBIE TPEACTABICHUS O TEOPHH XUMUYECKOTO CTPOCHHSL.

50. Dkonoruyueckue acleKThl UCIOJIb30BaHUS YTIIEBOJOPOJIHOTO CBHIPhSI.

51. DKOHOMMYECKHE  AaCNEKThl  MEXAYHapOAHOIO  COTPYJHMYECTBA IO  MCIOJIb30BAHUIO
YIIEBOIOPOAHOTO CHIPBS.

52. Uctopust OTKpHITHS M pa3pabOTKH Ta30BBIX M HE(PTAHBIX MecTopokaeHuid B Poccuiickoit
®enepanuu.

53. Xumus yriaeBoJOpOIHOTO ChIpbs U MOs Oymymias mpodeccusi.

54. YraeBol0opoAHOE TOIUIMBO, €r0 BUABI U Ha3HAUYCHUE.

55. CuHTeTHuYeCKHE KayuyKu: UCTOPUS, MHOI00Opa3ue U MepCreKTUBBI.

56. Pe3nHOTEXHUYECKOE MMPOU3BOJCTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIporpecce.

57. CBapoyHO€ MPOU3BOJICTBO U POJIb XUMHH YIJIEBOJIOPOIOB B HEM.

Kpurtepnu onieHKH KOMIIBIOTEPHOI'0 TECTHPOBAHMS

[Ipn mpoBeeHMM TEKYLIEr0 KOHTPOJISI YCHEBAEMOCTH B BUJE TECTUPOBAHMSI KOJIUYECTBO
BONPOCOB i cTyneHTa - 30. Bompocel aisi CTYAEHTOB BBIIAIOTCS CIlyd4allHbIM 00pa3oM, M03TOMY
OJIHOBPEMEHHO CTYJEHThl OTBEYAIOT Ha Pa3HOOOpa3HbIE [0 YPOBHIO CIOKHOCTU TECTOBBIE 3a/1aHUS
CJICAYIOIIETO THUIIA: BHIOOP OJHOTO MPAaBUIIBHOTO OTBETA; BHIOOP HECKOJIBKHX MPABUIIBHBIX OTBETOB.
Ha Bemonaenne 3ananuii orBoautcs 40 MUHYT.

3HaHUs CTYIEHTOB OLIEHUBAIOTCS 110 MATHOATIIBHON CHCTEME.

KomnnuecTBo nmpaBMIIbHBIX OTBETOB:

85-100% - otnuuHO,

70-84% - xoporo,

50-69% - ynoBIE€TBOPUTENBHO,

0-49% - HEeYTOBIIETBOPHUTEIHHO.

Kpurepun onennBanns NpakKTHYeCKUX padoT:

[Ipy mnoaroToBke K MpaKkTUYECKOM paboTe pEeKOMEHAYETCSl MCIONIb30BaTh KOHCIEKThI
JeKIMH, yuyeOHO-MeTouueckoe U MH(popMalMoHHOEe obecnieueHre AUcHUIUIMHBL Kaxnoe 3amaHue
MPAKTUYECKON pabOThI OLIEHUBAETCS 110 MATH OalbHOM IIKaJIe:

OneHKka «OTJIIMYHO» BBICTABISETCA IPH COOJIOACHUU CIEAYIOIIUX YCJIOBUM: CTYIEHT
BBITOJIHAET MPAKTUYECKUE 33a4U B IOJHOM 00bEMeE, OTBEYAET Ha BCE MOCTABJICHHBIE B TPAKTUYECKON
3a/1a4e BOIIPOCHI, BBIMOJIHAET BCE 3a/laHUsl IPAKTUUECKOH 3a4a4u.

OneHka «XOpOIl0» BBICTABISETCS MO CIEAYIOUIMM KPUTEPUSM: CTYJIEHT JOIMYyCKaeT B
pEIIEHNN MPaKTUYECKOW 3aJauyd  HE3HAYUTEIbHbIE HETOYHOCTH; IPAaBUIBHO IPUMEHEHBI
TEOPETUYECKHE 3HAHMUS.

OneHka «yZOBJIETBOPUTENBHO» BBICTABISETCS IO CIEAYIOIIMM KPUTEPUSAM: JOMYCKAaeT B
pelIeHnr TPAaKTHYECKON 3aJaud 3HAYUTENbHbIE HETOYHOCTH, B TOM YHCJIE€ HETOYHO MPUMEHEHBI
TEOPETUYECKHE 3HAHMSL.

OneHka «HEyA0BJIETBOPUTENIbHO» BBICTABISAETCA MO CIEAYIOUIMM KPUTEPHUSIM: CTYICHT He
BBITOJIHSCT 3a/1aHUs TPAKTHUECKON 3a7aui, OTBETHI COJIEPHKAT CYLIECTBEHHBIE OLITHOKH.
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KpuTtepun onieHKH NpOMeKyTOYHOM ATTeCTALUM:

3HaHUs CTYIEHTOB OLIEHUBAIOTCS 110 MATHOAIIBHON CHCTEME.

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

4 «Xopomo» - YyCBOCH BeChb NPOTPaMMHBI MaTepuall; B PEYHM HMEIOTCA HE3HAYUTEIIbHBIC
HETOYHOCTHU; MPaBUJIbHO MPUMEHEHBI TEOPETUUYECKHE 3HAHUS; Ha OOJIBIIMHCTBO JOMOJIHMUTEIbHBIX
VI YTOYHSIOLIMX BOIPOCOB JJaH OTBET;

3 «yIOBJIETBOPUTEIBHO» - YCBOEHAa OCHOBHAs 4acThb IPOTrPAMMHOIO MaTepuaia; pedb He
COIEPXKMUT  «IeTalleil»;  HeAOCTaTOUHO-NIPABUIbHBIE  (OPMYJIHUPOBKH; Ha  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 JINYHOCTHBIE PE3YJIbTAThI.

5. OCOBEHHOCTH PEAJ/IMBALIUU JUCHUITJIMHBI 151 UTHBAJIMOB U JIML]
C O'PAHMYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

B cnyuae oOydeHus B KOJJIEHKE JMI] C OrPAHUYEHHBIMU BO3MOXHOCTSIMH 3/I0pOBBS
YUUTBIBAIOTCSI OCOOEHHOCTH MNCUXO()U3MUECKOr0 pa3BUTHUS, HHIUBUAYaJIbHbIE BO3MOXKHOCTU U
COCTOSIHUE 3710POBbsI TAKMX O0YUYaIOLUXCSL.

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

OOyuaronyecss M3 4YuCla JIUL ¢ OFPAaHUYEHHBIMH BO3MOYKHOCTSAIMH 370POBBS 00€CIIEUEHBI
NeYaTHBIMHU | (WJIN) 3JIEKTPOHHBIMHA 00pa30BaTEIbHBIMU pecypcamMu B (popMax, aganTHpOBaHHBIX K
OTrPaHUYEHUSIM UX 310POBBS.

OOyueHue WHBaIMJOB OCYILECTBIAETCS TaKK€ B COOTBETCTBUM C HMHJIMBUAYaJIbHOU
IporpaMMoi peadbuauTaly UHBAIUAA (IPU HATUYUN).

JUid a1 ¢ OrpaHUYEHHBIMHA BO3MOXHOCTSIMHU 3/10POBbS 110 CIIYXY BO3MOXHO IPEAOCTaBICHHE
yueOHOM MH(pOpMAIUU B BU3YAIbHOH (opme (KpaTKuil KOHCIEKT JISKIWW; TEKCTHl 3amanmii). Ha
ayJUTOPHBIX 3aHATHIX JOIMYCKAETCS] MPUCYTCTBUE aCCUCTEHTA, a TAKXKE CYp/IONEePEeBOJUUKOB U (UIIN)
TU(dI0CYpIOTIEPEBOMUMKOB. TEKYIIMil KOHTPOJb YCHEBAEMOCTH OCYIIECTBISETCS B HUCHbMEHHOMN
dopme: oOydaroluiicss MMCbMEHHO OTBEYaeT Ha BONPOCHI, MHCbMEHHO BBIMOJHSAET MPAaKTUYECKHE
3amanus. Jlokman (pedepar) Takke MOXKET OBITh MPEACTaBIEH B MUCBMEHHOW ¢opme, TPH STOM
TpeOOBaHUS K COJCPKAHUIO OCTAIOTCS TEMHU K€, a TPeOOBaHUS K KaueCTBY M3JIOKEHUS MaTepuala
(MOHATHOCTh, KAayeCTBO pEYM, B3aUMOJCIHCTBHE C ayAUTOpHe M T. J.) 3aMEHAIOTCS Ha
COOTBETCTBYIOIIME TPeOOBaHUS, MPEIbIBIIEMble K MUCbMEHHBIM paboTaM (KayecTBO O(pOpMIICHUS
TEKCTa U CHHCKAa JMUTEpaTypbl, IPAMOTHOCTb, HAJIMYWE€ WJUIFOCTPALMOHHBIX MAaTepUaloB M T.II.).
[TpomesxyTouHas arTecTanus Ui JIMI ¢ HAPYUIEHUSMHU CIyXa MPOBOJUTCA B MUCBMEHHOH (opme,
IIPU 3TOM HCHOJIb3YIOTCS 001Me KpUTEpUH olleHHBaHuA. [Ipu HE0OX0AMMOCTH BpeMs MOATOTOBKH K
OTBETY MOXET OBITh YBEIMUYEHO.

JUia AUl ¢ OrpaHUMYEHHBIMM BO3MOXHOCTSMH 37I0pOBbSl 10 3pPEHUI0 YHHUBEPCUTETOM
o0ecrieynBaeTcsi BBIIYCK M MCIOJIb30BaHME Ha YYEOHBIX 3aHATHAX albTepHATUBHBIX (OPMATOB
MEYaTHBIX MaTepUasoB (KPYMHbINA MWIPUPT WK aynuodailsibl) a Takke o0ecreurnBaeT 00ydaromuxcs
Ha/JISKAIMMU 3BYKOBBIMH CpPEJCTBAMHU BOCIpPOM3BENEHUS HHPOpMauuu (IUKTOPOHOB M T.1.).
JlomyckaeTcss NOpUCYTCTBHE  aCCUCTEHTa, OKa3bIBaIOLIEro  olydarolemMycs  HeoOXOAUMYIO
TEXHUYECKYIO TIOMOIIb. TeKyIIHii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIsIETCS B YCTHOM popme. [Ipu
IIPOBEJCHUN MPOMEXKYTOUHOM aTTecTaluu JUIsl JIML ¢ HApYLIIEHUEM 3pPEHUS] TECTUPOBAHUE MOKET
OBITh 3aMEHEHO Ha YCTHOE co0eceI0BaHKE 10 BOIIPOCAM.

JUia nun ¢ OrpaHHMYEHHBIMH BO3MOKHOCTSMH 370POBbsl, MMEIOIIUX HApYIIEHHS OMOPHO-
JIBUTATENILHOTO ~ ammapara MaTepHabHO-TEXHUYECKHUE YCIOBHS YHUBEpCUTETa 00eCHeunBaioT
BO3MOXXHOCTh OECHpENsATCTBEHHOr0 JOCTyNa oO0yyaroumxcs B ydeOHbIE MOMEIIeHMs, a TaKkKe
npeObIBaHUs B HUX (HAJM4YME MaHAYCOB, MOPYYHEH, PaclIIMPEHHBIX JBEPHBIX MPOEMOB, JHU(TOB;
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HaJINYME CTIEHUATBHBIX KPECes U IPYTUX MPUCTIOCOOICHUH).

Ha aynuTOpHBIX 3aHATHAX, a TakXKe IpU MPOBEICHUM MPOLELYp TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH U NMPOMEKYTOYHOM aTTECTALMM JINLAM C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbBS,
UMEIOIMM  HapylIEHUs  ONOPHO-ABMraTeIbHOIO  ammapara MOTLYT ObITh  IPEIOCTaBJIEHbI
HE00XO/IMMbIE TEXHUYECKHE CPeNICTBA (MIEPCOHANBHBIA KOMIBIOTEP, HOYTOYK WJIHM JAPYTON TaJlkKeT);
JIONyCKAETCsl ~ IPUCYTCTBUE  aCCUCTEHTAa  (AaCCUCTEHTOB),  OKa3bIBAIOLIETO  OOYyYaroIUMCs
HEOOXOJUMYI0O TEXHUYECKYIO IIOMOIIb (3aHATH pabodee MeCTO, IEpPEeIBUraThCsi IO AYyAUTOPHUH,
IPOYNTATh 3aJaHue, OPOPMUTH OTBET, OOILATHCS C MPENOABATEIEM).
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