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Pabouas nporpamma y4yeOnoi mucuurunabsl BJI.09 Xummus pazpaborana Ha ocHoBe DeepanbHOTO
rocyJIapcTBEHHOTO oOpasoBarenbHOro cranmapta (maigee — GI'OC) mo cnenuanbHOCTH CPETHETO
npodeccuonansHoro obpaszosanus (manee — CIIO) 09.02.07 WudopmanvoHHBIE CHCTEMBI U
nporpaMmmMupoBaHue, yTrBepkaeHHoro IIpukazom Munnpocsemenus Poccun ot 9 nexabps 2016
roga Ne 1547, 3apeructpupoBano B Muntocre Poccun 26.12.2016, peructpanuonssiii Homep 44936
U TPUMEPHOH pabodeld mporpamMmbl  00MIEOO0PA30BATEIBHON JUCHUIUIMHBL  «XUMHS» IS
npo(ecCHOHANTBHBIX 00pa30BaTENIbHBIX OpTaHW3alul YTBEpKIeHHOW Ha 3acemanuu CoBeTa 1O
OILICHKE COJICpXKaHMWS W KadecTBa MPHUMEPHBIX pPadOYMX MporpamMMm o0OmEeo0pa3oBaTeIbHOTO U
COIMATILHO-TYMaHUTAPHOTO IIUKJIOB CPEeIHEro MpodecCHoHaIbHOr0 00pa3zoBanusi, MpoTokoa Ne 14
oT «30» Hos10pst 2022 T..

Opranuzanus-pa3paboTuuk:

YactHoe npodeccruoHanbHOe 00pa3oBaTenbHoe yapexkaeHne «MOCKOBCKUN 001acTHOM
coBpeMeHHbIH koutemx» (MOCK)
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1. OBIIAS XAPAKTEPUCTHKA PABOYEHN ITPOT'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
cneraabHocTH 09.02.07 MHDOpMaIimoHHbIe CUCTEMBI U TPOrPAMMHUPOBAHHUE.

TpynoeMKOCTh AMCHMIUIMHBI «XUMHs» Ha 0a30BOM YypOBHE COCTaBIseT 72 wyaca, W3
KOTOpPBIX 64 yaca — 6a30BbIi MOJYJIb (6 pa3/eoB) U 8 YaCOB — MPHUKIAAHOW MOoayib (1 pazaen),
BKIIIOUAIONTUH  MPAKTHKO-OPHUEHTUPOBAHHOE  COJIEp)KaHUE KOHKPETHOW mpodecchu  Win
CHEINAIbHOCTH.

[MpuknanHoit Momyns BKIIOYAeT OAWMH pazgen. Pasmen 7 «Xumus B OBITYy W
MIPOM3BOJICTBEHHON JEATEIILHOCTH YEIOBEKa» pealln3yeTcs sl Bcex mpodeccuil/crnenuaibHOCTen
Ha MaTepuaie KEHCOB, CBSI3aHHBIX C DKOJIOTMYECKOW O€30MacCHOCTBIO M OIEHKON MOCIEACTBHU
OBITOBOM W TPOHM3BOACTBEHHOH [EATENbHOCTH, MO OTpacisM Oynymed mnpodeccuoHaTbHON
JESATETbHOCTH O0YUYarOIINXCA.

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

Jucnunnuna uzydaerca Ha l-om kypce (1 u 2 cemectpsi). [IpomexyTounast arrecranus
IIPOBOJMTCS 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-
HAay4yHOM KapTUHBI MHpa KaK OCHOBBI NPHUHSITHUS PEIICHUN B XU3HEHHBIX U IPOU3BOACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O IIOBEICHNUS B IPUPOJHOM cpeae.

3ajaun TUCHUTIITUHBI:

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

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJbl HEOPraHMYECKMX U OpPraHMYeCKHX BEIIECTB,
YpaBHEHMsS XHMHUYECKUX pEaKUUH, OOBSICHATh MX CMBICH, HMHTEPIPETUPOBATh PE3YJbTATHI
XUMHUYECKHUX SKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM IPOBEJIEHUS MNPOCTEHIINX XUMHUECKHUX 3SKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ cOOMIOeHNEM MpaBUil 0€30MacHOro oOpalleHHsl ¢ BeulecTBaMHu U J1a00paTOPHBIM
00opy/nOBaHUEM;

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

5) copmupoBaTh YMEHUSI IPOrHO3UPOBATH MOCIEACTBUS CBOEH EATEIbHOCTH M XUMHUYECKUX
IPUPOJIHBIX, 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

0o0meo0pa3oBaTeIbHOH M CHUILIMHBI

coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHmne JucuuIuIMHa uMeeT npu popmupoBannu u pazsutuu OK u T1K.

B

Kon u IInanupyemsble pe3yJabTaThl OCBOCHHMS THCIUILINHBI
HAHMEHOBaHHUE
(opmMupyembIX O6umme’- JIMcuunInHapHbie’
KOMIIETCHIIUH
OK 01. B yacTu Tpy10BOr0 BOCHUTAHMS: | - BJIAJETh CUCTEMOM XMMHUYECKUX 3HAHM,
BeiOupats - TOTOBHOCTb K TpPYAY, OCO3HAaHHUE | KOTOpas BKJIIOYAET: OCHOBOIIOJIArarollue
Croco0bl LIEHHOCTHU MacTepCTBa, | HOHATHUA (XUMHUYECKHM 3JIEMEHT, aToM,
peleHus 3a1ad | TpynoJooue; SIIEKTPOHHAsl 00OJI0YKa aroma, s-, p-, d-
npodeccuoHanb | -  TOTOBHOCTh K  AKTHUBHOHM | JIEKTPOHHBIE OpOHMTaIM aTOMOB, HOH,
HOWU JEATEIIBHOCTH TEXHOJIOTMYECKOM H | MOJIEKyJa, BaJICHTHOCTD,
JESITEIIbBHOCTH COLIMAJIbHOU HaIIPaBJIEHHOCTH, | JIEKTPOOTPHULIATENBbHOCTb, CTENEHb
IPUMEHHUTEIBHO | CIIOCOOHOCTb VUHULIMMPOBATh, | OKUCIECHUS, XUMHUYECKass CBSI3b, MOJIb,
K pa3jIMuHbIM IUIAHUPOBaTb UM CaMOCTOSITENIBbHO | MOJIIpHAsh Macca, MOJSIpHBIH  00BeEM,
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 | (YrieBoJbl, JKUpPbI, O€JIKH), MOHOMED,
nefcTBUSA: MOJINMED, CTPYKTYpHOE 3BEHO,
- CaMOCTOSITENIbHO (OPMYJIHUPOBAThH | BBICOKOMOJIEKYJISIPHbIE COEIMHEHMUS,
U aKTyaJlu3UpoBaTh  MpoOJieMy, | KPHCTAITMYECKas peleTka, THUIIBI
paccMaTpuBaTh €€ BCECTOPOHHE; XMMHUYECKUX peaKkiuid  (OKUCIUTEIBHO-
- YCTaHaB/IMBaTh CYIIECTBEHHbIN | BOCCTAaHOBUTEIIbHBIE, 9K30-U
IPU3HAK WM  OCHOBaHWS A | DHAOTEPMHUYECKHE, PpEaKUUH  HOHHOIO
CpaBHEHHMs, Kiaccuukanmuu U | oOMeHa), pacTBop, 3JIEKTPOJIUTHI,
00001eHN S HEDJIEKTPOJIUTHI, JNEKTPOJINTUYECKAS
- ONpEeNeNsITh LETU JAEATEeIbHOCTH, | AUCCOLUAIuS, OKUCJIUTENb,
3a/1aBaTh IapaMETPbl M KPUTEPHUH | BOCCTAHOBUTEIb, CKOPOCTb XMMHUYECKOMN
UX TOCTHKEHUS; 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
MIPH PEIICHUH KU3HEHHBIX MPOOIeM

0) 0a30Bble  HCCJIe0BATENbCKHE
JeHCTBHUA:
- BJIAACTH HaBbIKAMH y‘IG6HO-

HCCIIEIOBATENIbCKOW M IPOEKTHOU

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

- YMETh BBISIBIISITh XapaKTEPHBIC TTPU3HAKU
M B3aUMOCBSI3b M3YYECHHBIX IOHSATHUH,

1 o
YKa3blBalOTCA INYHOCTHbIE MU MeTanpegMeTHble pesynbTaTbl 3 ProC COO (B nocneaHein pegakumm ot 12.08.2022) B
oTrnarosibHon dpopme, bopmupyemsbie 0bweobpasoBaTeNbHON AUCUUNANHOM

2 o

OuvcumnnuHapHble (NpegMeTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBMM C METOAMKOM NpenoaaBaHus

ANCLMNANHDI



NeSITeITbHOCTH, HaBBIKAMU
paspemieHus mpoodieM;

- BBISIBIISITh MPUYHHHO-
CJICZICTBEHHBIC CBSI3U u
aKTyaJIH3HpOBaTh 3ajauy,
BbIZIBUI'aTh T'HUIIOTE3Yy €€ PCHICHUA,
HAXOJ/IUTh apryMEHTBI L
JI0Ka3aTeIbCTBa CBOMX

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

- aHaJU3MPOBaTh TIOJyYCHHBIC B
XOJIe pEelICHUs 3a7aud Pe3yNIbTaThI,
KPUTHYECKH OIICHHUBATh 1704
JIOCTOBEPHOCTh,  TPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMCTI) HepeHOCI/ITL 3HAHUSA B
MO3HABATENIbHYI0 U TPAKTHUYECKYIO
001aCTH >KU3HEICATEIIEHOCTH,

- YMETb UHTETPUPOBATh 3HAHUA U3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIABHUT'aTb HOBBIC niacu,
npeiaraTh OpUTHUHAJIbHBIC
[MOAXOABI Y pEIICHU;

- CIOCOOHOCTh MX MCIIOJIb30BAHUS B
IMO03HABATCIILHOM 1 COIIHAILHOMN
MIpaKTHUKE

MIPUMEHATh COOTBETCTBYIOIME TMOHATHUS
IIpU  ONUCAaHUU CTPOEHUS U CBOUCTB
HEOPraHUYEeCKUX u OpraHUYEeCKUX
BCIICCTB U HUX npeBpameHI/Iﬁ; BBISBJIATD
B3aUMOCBSI3b XMMHMYECKUX 3HAaHUH C
MNOHATHUAMU W NPCACTABICHUAMU OPYIrUux
€CTECTBEHHOHAYUYHBIX PEIMETOB;

- YMCTb HCIIOJIb30BaTb HAWMCHOBAHHA
XUMHUYECKUX COEIMHEHUI
MEXIYHAPOAHOI'O COK03a TEOPETUYECKOU U
NPUKIAJHON XMMHUM U  TPUBHAJIbHbBIC
Ha3BaHUs BaXHEUIIUX BEIIECTB (ITHUJICH,
alEeTUJIEH, [JIMLIEPUH, (benou,
dbopmanbaerun, YKCYyCHasl KHCJIIOTA,
[JIMLWH, YrapHbIA Tra3, YTJIEKUCIbIA ras,
aMMHMaK, Tranic€Hass H3BCCTb, HEramcHas
U3BECTh, NUThEBAS cOJa M JPYTHUX),
COCTaBJIATH (POPMYIIBI HEOPTAaHUYECKUX M
OpTraHN4YCCKUX BCIICCTB, YpaBHCHHA
XUMHUYECKUX pEaKlIHid, OOBACHATh UX
CMBICII, MMOATBCPIKAATh XapaKTCPHBIC
XUMUYECKHE CBOMCTBA BEILIECTB
COOTBCTCTBYIOIIMMU JSKCIICPUMCHTAMU U
3aMuCsIMU YpaBHEHU I XUMHUYECKUX
peaKkuuii;

- YMETh YCTaHABJIMBATH IPUHAMJICKHOCTh
HN3YUCHHBIX HEOPTaHUYCCKUX u
OpraHWYEeCKHUX BEIIECTB K ONpPENEICHHBIM
KjJlaccaM W rpynmnaM  COEOUHEHMH,
XapaKTepU30BaTh UX COCTAaB M Ba)KHEHIINE
CBOﬁCTBa; OMpCACIIATL BUABI XMMHYCCKUX

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

KJIacCCU(PUIIUPOBATh XUMUUECKHUE PEAKITUH;

- chopmupoBaTh MpEACTAaBIEHUSI: O
XUMHUYECKOH COCTAaBIISTIOIIEH
€CTECTBEHHOHAyYHOM  KapTUHBI  MHpa,
pOJ'II/I XUMHUHNU B IIO3HAHUH 5[BJ'I€HI/II\/’I

OpUpOJbl, B (POPMUPOBAHUN MBILUIEHUS U
KYJIbTYpPbI JINYHOCTH, €€ (PYHKIIMOHATILHOU
IpPaMOTHOCTH, HEOOXOUMOM JUIsl peIIeHus
MPAKTUYCCKUX 3aJa4d U OKOJOTMYCCKH
00OCHOBaHHOTO OTHOLIEHHS K CBOEMY
3JI0POBBIO M IPUPOTHOM CPEIE;

- yMeThb MpPOBOJAUTH  pacyeTbl 10
XUMUYECKUM (GopMyllaM M ypaBHEHHSIM
XMMHUYECKUX PEAKIUN C HCHOJIb30BAHUEM
(bu3NYECKUX BEJIIMYUH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, oObeMa (HOpMalbHbIE YCIIOBHS)
rasos, KOJINYECTBA BEILIECTBA,
HUCIIOJBb30BaTh CHUCTEMHBIC XHMHNUYCCKHE




3HaHWA [ T[PUHATHS — pelleHudl B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYalHUsX,
CBA3aHHBIX C  BeHleCTBAaMM M HX

MIPUMEHEHUEM
OK 02. B o0gacTM LEHHOCTHM HAYYHOIO | - YMETh IUIAHUPOBAaTh M  BBINOJHATH
Hcnonp3oBath MO3HAHMS: XUMHUYECKUN SKCIEPUMEHT (IIpEeBpallCHUs
COBpPEMEHHbIE - c(OpMUPOBAHHOCTh | OPraHMYECKUX BEUIECTB IPU HATrPEBAHHH,
CpeacTBa MHUPOBO33pEHUS, [IOJIyUEHUE OTUJIEHAa U M3YyYEHHUE €ro
MOKCKA, aHAJIN3a | COOTBETCTBYIOIIETO COBPEMEHHOMY | CBOMCTB, KAaueCTBEHHBbIE pEaKIUu Ha
u YPOBHIO  pa3BUTHUS  HAyKH U | aldbAETUAbl, KpaXMajl, YKCYCHYIO KUCIIOTY;
UHTEPIIPETAllUd | OOLIECTBEHHOU OPAaKTHKY, | IeHaTypalusi OCJIKOB MpU HarpeBaHUU,
UHPOpPMALUK U | OCHOBAHHOTO HAa JMAJOre KYJIbTYp, | IIBETHbIE pEaKkIUH OCJIKOB; MPOBOIUTH
MH(OPMALMOHH | CIIOCOOCTBYIOILIETO OCO3HAHHUIO | peakllUd HOHHOTO OOMEHa, OIpeaemsaTh
bI€ TEXHOJIOIMM | CBOEr0 MeECTa B IOJIMKYJIBTYPHOM | CPEAY BOJHBIX PacTBOPOB, KauECTBEHHBIE
TUIS MUDE; peakuuu Ha cyinbdar-, kapOoHaT- U
BBITIIOJTHEHUS - COBEpILIECHCTBOBAHUE SI3BIKOBOM M | XJIOPUI-aHUOHBI, Ha KATHOH aMMOHUS;
3a1au YUTATEIbCKOM  KYJNBTYpbl  Kak | peliaTh S3KCIEpUMEHTAIbHBIE 3a/layd II0
npodecCHoHallb | CpelcTBa B3auMojedcTBUs Mexay | Temam  "Meramisl" u  "Hemeramnsl") B
HOM JIOJIbMU U TO3HAHUS MUPA; COOTBETCTBUU C TIpaBUJIAMU TEXHUKHU
JeSITEIIbHOCTH - OCO3HaHUE LEHHOCTU Hay4dHOH | Oe30macHOCTM  NOpu  OOpalleHuu ¢
NESITENIbHOCTH, TOTOBHOCTH | BEIIECTBAMU u 1ab0paTOPHBIM
OCYIIECTBIISATh IPOEKTHYIO 1 | 000pyaOBaHUEM; MIPEJICTaBIATh
HCCJIEIOBATENBCKYIO JIEATEIbHOCTD | PE3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
WHJUBUIYAJIbHO U B TPYIIIIE; dopme 3anucu ypaBHEHUN
OBananenue YHHBEPCAJbHBIMHU | COOTBETCTBYIOLINX peaxuit u
Y4eOHBbIMH MO3HABATEJBLHBIMHU | (OPMYIMPOBATh BBIBOJbBI HA OCHOBE 3THUX

NeHCTBUAMM: pe3ynbTaTOB;
B) padora ¢ nHgopmanueii: - yMETh AaHAIM3UPOBATh XHMHUYECKYIO

- BJIAaACTb HABBIKAMH IIOJIYYCHUA

uHpOpMallMl U3  HCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYHIECTBIIATh  IIOMCK,  aHAJM3,

CHCTEMaTH3alUI0 ¥ HHTEPIIPETAIHIO
uH(pOpMAIIMK PA3JIMYHBIX BUJIOB U
¢dop™m npencTaBIeHNUS;

- cO3/1aBaTh TEKCTHl B DPa3IMYHBIX
dbopmarax C y4EeTOM Ha3HAUYCHHS
uHpOpMaIu " 1IeTIeBOI
ayJIUTOPHH, BEIOUPAsi ONTHMAILHYIO
bopmy Npe/ICTaBICHHUS "
BU3yaIH3allUH;
- OLIGHUBATh
JIETUTUMHOCTh ~ MHpOpMAIMU, e
COOTBETCTBHE MIPaBOBBIM "
MOPAJIBHO-3THYECKAM HOPMaM;

- UCIIOJIb30BATh cpencTsa
MH(}OPMaILlMOHHBIX "
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B
pelIeHuH KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX "
OpraHU3alUOHHBIX 3amaq c
co0JII0/IeHHEM TpeGoBaHUI
HPrOHOMHUKH, TEXHHUKH

JOCTOBCPHOCTD,

uH(pOpMAIIHIO, TMOIYyYaeMyl0 €3 pPas3HbIX
HWCTOYHUKOB (cpencts MacCOBO
uH(popmaiuu, cetb UHTEepHET u Apyrue);

- BJIAJETh  OCHOBHBIMH  METOJIaMH
HAy4YHOTO MO3HAHUS BEIIIECTB u
XUMUYECKUX  SBJICHWM  (HaOmomeHue,
U3MepeHue, HKCIIEPUMEHT,
MOJIEJTUPOBAHUE);

- yMeTh MPOBOJUTH  pPacyeThl  TO

XUMHUYECKUM (opMylraM U ypaBHEHUSM
XUMHYECKHX PEaKIMiA C HCIOJIb30BAHUEM
(GU3NYECKUX BEIMYUH, XapaKTepU3YIOIUX
BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, obobema (HOpMaJIbHBIE YCIIOBHUSA)

ra3os, KOJIMYECTBA BEILIECTBA;
UCIIOJIB30BaTh CUCTEMHBIE XHMHWYECKHUE
3HaHUA [ T[PUHATHS — pelleHudl B
KOHKDETHBIX  JKU3HEHHBIX  CHUTYyalusX,
CBS3aHHBIX C  BeHleCTBAMM M HX
[IPUMEHEHUEM




0€30I1aCHOCTH, TUTHEHB],
pecypcocOepexeHus, MPaBOBbIX U
ATHYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€30MaCHOCTH;

- BJIaJICTh HaBbIKAMH
pacro3HaBaHMs U 3aIUTHI
uHpopmanuu, nHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH,

OK 04.

O dexTuBHO
B3aUMOJICHCTBO
BaTh U paboTaTh
B KOJIJIEKTHUBE U

- TOTOBHOCTbB K CaMOpPa3BUTHILO,

CaMOCTOATCIbHOCTHU n
CaMOOIIPEACTICHUIO,
-OBJIaJICHUC HaBbIKaMH y‘IGGHO-

HCCIIEIOBATENILCKOM, MPOEKTHOU H

- yMeTb IUJIaHUPOBAThb U  BBIIIOJHATH
XUMHUYECKUN SKCIEPUMEHT (TIpeBpalleHus
OpraHMYEeCKHUX BEIIECTB IIPU HAarpeBaHUHU,
[OJIyY€HUE OTUJICHA MW M3YyYEHHUE €ro
CBOMCTB, KA4e€CTBEHHBIC PpEaKLUMM Ha

KOMaHie COLIMAJIbHON JESATENIbHOCTH; aJIbJIETUJIbl, KpaxMaJl, YKCYCHYIO KHUCIIOTY;
OsgiiaieHue YHHUBEPCAJBHBIMH | JIeHaTypaluss O€JIKOB IpU HarpeBaHuM,
KOMMYHHUKATHBHBIMHU LBETHbIE peakuuu OENKOB; IPOBOAUTH
AelcTBUSIMU: peaKiuu HMOHHOTO OOMEHa, ONpeNeNsTh
0) coBMecTHasl /1eSITeJIbHOCTD. Cpelly BOJHBIX PacTBOPOB, Kaue€CTBEHHBIE
- TNOHMMaTh W  HUCHONB30BaTh | peaklMu Ha cyiabpar-, KapOOHAT- W
IpEeUMYIIECTBAa  KOMaHJHOM W | XJIOPDUJ-aHHOHBI, HA KaTHOH aMMOHUS;
WHAUBUAYaIIbHON paboThI; pelaTh 3KCIepUMEHTAIbHBIE 3a/layd 0
- TpUHUMATh IeMu coBMecTHOM | TeMam "Mertamisl" u "Hemeramnsl") B
JESITENIbHOCTH, OpPraHU30BBIBATH U | COOTBETCTBUM C TMpaBWIAMU TEXHHUKH
KOOPJAMHHUPOBATh JEHCTBUS IO €€ | 0€30MacCHOCTH  HpU  OOpalleHuH  C
JOCTHKEHHUIO:  COCTAaBJISATh IUIAH | BEIECTBAMU u 1ab0paTOpPHBIM
JeICTBUH, pacnpeneniarth poiau ¢ | 000pyJOBaHHUEM; MIPEACTABIIATh
Y4€TOM  MHEHHMH  YYaCTHUKOB | pE3yJIbTaThl XUMUYECKOIO SKCIIEPUMEHTA B
00cyX1aTh pe3ynbTatel | popme 3anucu ypaBHEHHI
COBMECTHOM paboTHhI; COOTBETCTBYIOLINX peakuuii u
- KOOPIWHHUPOBATH M BHINOJHATE | (POPMYIMPOBATH BBIBOJIBI Ha OCHOBE ITHX
paboTy B YCIOBHUSIX pEAIbHOrO0, | pe3yIbTaToB
BUPTYaJIHHOTO "

KOMOWHUPOBaHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIIATh MO3UTHBHOE
CTpaTEerMyecKkoe  IOBEACHHE B
pa3IMYHBIX CHTYaIUsX, MPOSBISATH
TBOPYECTBO U BOOOpaXKe€HHE, OBITH
WHUITIATHBHBIM

Osuanenue YHHUBepPCAJbHBIMU
PeryJsiTHBHBIMH 1eiiCTBUSIMH:

) NpUHATHE cedA W  JIPYrux
JIIO/1ei:

- IPUHUMATh MOTHUBBI U apPTyMEHTHI
IpYyrux JIIOJEeW TpU  aHaau3e
pe3yJbTaTOB JAESATEIbHOCTH;

- NMpPU3HABaTh CBOE IPaBO M MPaBO
JPYTuX Jro/ied Ha OIIUOKH;

- pa3BUBAaThH CIIOCOOHOCTH MOHUMATh
MUD € NO3ULUH IPYTOro YEJIOBEKA;

OK 07. B 00.1acTH 3K0I0THYECKOTO - chopmupoBaTh MpEACTABIEHUS: O

CopeiicTBOBaTh | BOCIIMTAHMS: XUMHAYECKON COCTAaBJISIOLIEN

COXPaHEHHIO - c(OpMHUPOBAHHOCTh | €CTECTBEHHOHAYYHOW  KapTHHBI  MUDA,




OKpYKaroleun
cpenpl,
pecypcocoepex
EHHUIO,
MPUMEHSITD
3HaHUs 00
U3MEHEHUU
KJIUMATa,
MIPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,
3 PEeKTHBHO
JIIEUCTBOBATE B
YpEe3BbIYANHBIX
CUTYalUsAX

9KOJIOTHYECKOMN KYJIbTYpBI,
MOHVMAHUE BIMSHHS COIMAIBHO-
SKOHOMHMYECKHUX  IPOLIECCOB  Ha

COCTOSIHUE IIPUPOJHOMN u
COLMAIILHOM  Cpelbl, OCO3HAHHE
JI00ATBEHOTO xapakrepa

9KOJIOTUYECKHX MPOOIIEM;

- IUTAHUPOBAHUE U OCYILIECTBIICHUE
JICUCTBUU B OKPYKAIOLIEH cpelie Ha
OCHOBE 3HAHMS LEJIEN yCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA;

aKTMBHOE HENpUATHE JCUCTBUH,
MPUHOCSIIMX BpeJ OKpY)Karouen
cpene;

- yYMEHHE MPOTHO3UPOBATH
HEOJIAronpusATHBIE HIKOJIOTHYECKUE
MOCJEACTBUS  IPEANPUHUMAEMbBIX
JIEMCTBHM, IPEAOTBPAILATD UX;

- paClIMpEHUE ONbITA AESITEIBHOCTH
9KOJIOTHYECKOW HaNpaBJIEHHOCTH;

- OBJIJICHUE HABbIKAMU Y4EOHO-
HCCIEN0BATENLCKOM, MPOSKTHON U
COIIMATLHOM JeSITEIHFHOCTH,

poJiM  XUMHU B TIO3HAHUHM  SIBJICHUM
npUpobl, B (GOPMUPOBAHUN MBILIUICHUS U
KYyJIBTYpPbI JINYHOCTH, €€ (HYHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOJUMOMN /1JIsl peIICHUs
HPaKTUYECKUX 3a/a4 U IKOJOTUYECKU
00OCHOBaHHOTO OTHOWICHHS K CBOEMY
37I0pOBBIO U TIPUPOIHOM Cpere;

- YMETh coOnroaaTh paBuiIa
IKOJOTUIECKU 1eJ1ecO00pa3HOTo
NOBEACHU B  OBITY ©W  TPYIOBOH

JIEATEIbHOCTH B LIEJISIX COXPAHEHHS CBOETO
3JI0pOBbSI M OKPYXKAIOLIEH MPUPOAHOU
cpensbl; YYUTHIBATH OMacHOCTh
BO3JICUCTBUSL HA JKHUBBIE  OPIaHU3MBI
ONpPENIETICHHBIX BELIECTB, TOHUMAasi CMBICI
[IOKa3aTessl  IPENEIbHOM  JOIIyCTUMOM
KOHILIEHTpaluu

2. CTPYKTYPA U COJAEPKAHUE OB]J_[EOBPA3OBATEJIBHOI71 JUCHUIIINHBI
2.1. O0beM yueOHOI TUCHUITHHBI H BH/IbI y4e0HOH PadoThI

Buj yueoHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI MPOrPaMMbl JUCHHUILIHHBI 72
B T.4.

OcHoBHOE coep:kaHue 62
BT. U..

TeopeTuIeckoe 00yIeHHe 28
IIPAKTUYECKHE 3aHITHS 22
nabopaTOpHbIE 3aHATUSL 10
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue 6
NPHUKJIAJTHOTO0 MOYJIsI)

BT. U..

TeopeTuyeckoe o0ydyeHue 2
MPAKTUYECKHUE 3aHATHS 4
CamocrosiTesibHas padora 5
IIpomeskyTounasi arTecTanusi 1 cemecTp Apyrue (popMbl KOHTPOJIA 5
IIpome:xxyTouHasi arrecTanus 2 cemecTp AP depeHupOBAHHbIN 5
3ayer




2.2. TemaTHYeCKHUIi NJIAH U COEPKAHUE TN CHUILIMHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOE dopMupyemMbie
pa3iesioB U TeM Ja00pPATOPHbIE U MPAKTHYECKHE 3AHATHS, IPHKJIATHONH MOIYJIb 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
XAMAYCCKHX CoBpeMeHHass MoJeib CTpoeHHsi aToma. CHMBOJMYECKUM SI3BIK XUMHH. XUMHYECKHH DIICMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHuUrypanus aroma. Kimaccupukamnus XUMHUYECKHX 3JEMEHTOB (S-, P-, d-3JeMEHTHI).
fipupona BaneHTHbIe ~ NMEKTPOHBI.  BaleHTHOCTh.  DJEKTPOHHAss ~ MPUPOJa  XUMHYCCKOW  CBSI3M. 2
XAMAYCCKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBs3M (KOBAJICHTHAs, HWOHHAs, METAIMYECKasl,
CBA3H BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa30BaHUsI
IIpakTHYeckne 3aHATHS 2
Penlenue 3aJaHuii Ha WUCHOJIB30BAaHUE XWMHUYECKONM CHMBOJMKM M Ha3BaHMH COEIMHEHUH [0
HOMEHKJIATYPE MEXIYHAPOIHOIO COK3a TEOPETHYECKOM W NPHUKIAJHON XUMHU W TPUBHMAJILHBIX
Ha3BaHUM JUIS COCTABICHUS XUMHUUYECKUX (DOPMYJ JBYXATOMHBIX COEAMHEHHMH (OKCHIOB, CYIb(UIOB,
TUAPHUIOB M T.I1.) M IPYTHX HEOPraHUUYECKUX COEJUHEHUN OTAENbHBIX KIIACCOB. 2
[NpakTHyecKue 3aJaHust Ha YCTAHOBJICHUE CBSI3M MEXIY CTPOEHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U
NEPHOIUUECKUM U3MEHEHUEM CBOWCTB XUMHUYECKHMX DJIEMEHTOB M UX COEAUHEHHWH B COOTBETCTBUHU C
nosiokeHneM [1eproInIecKoi CHCTEMBI.
Tema 1.2. OcHOBHOE coJiep:KaHue 2 OK 01
[epruoanueckuii | IpakTHYecKHe 3AHATHS 2 OK 02
3aKOH H Tabmuia [Mepuoarueckas cucteMa XUMUUeckux aneMeHToB J[. . Menneneesa. ®U3HUECKUI CMBICIT
A.W. Menneneena [Mepuoanueckoro 3akona J[. M. Menzeneea. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUUECKUX
3IIEMEHTOB, 00Pa3yeMbIX MMH IIPOCTHIX M CIIOXKHBIX BENMIECTB B COOTBETCTBUHM C MOJIOKEHUEM
XHMHYECKOTO dyieMenTa B [leproauueckoii cucreMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornoser [I.11. MenaeneeBa. OTKpbITHE HOBBIX 5
XUMHYECKHUX DJIEMEHTOB.
Pelenue npakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUM HAa XapaKTEPU3AIMI0 XUMUYECKHUX
3JIEMEHTOB «MeTaunueckue / HEMETAIINYECKUE CBOUCTBA, SJIEKTPOOTPHIATEBHOCT XUMHIECKHUX
3JIEMEHTOB B COOTBETCTBHMH C UX DJIEKTPOHHBIM CTPOEHHEM H TIOJIOKEHHEM B TIEPHOIUYECKON CHCTEME
xumudeckux dyementoB .M. Menaeneenay
Pa3nen 2. XuMn4yeckue peakuuu 10
Tema 2.1. Tumsl OcCHOBHOE coJiep:KaHue 4 OK 01
XUMHYECKUX Teopernyeckoe obyueHne 2
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peakuuii Krnaccudukanus u THIIBI XUMUYECKUX PEaKIUi C ydacTHeM HeopraHudeckux BemecTB. CocTaBieHue

YpaBHEHUI peakuii COeAMHEHUS, PA3JI0KEHHUSI, 3aMEelIeHHsI, 0OMEHa, B T.4. peaKlUii TOpeHus,

OKHCJIEHUS-BOCCTAHOBJICHHUS.

YpaBHeHUs OKUCIeHUsI-BoccTaHOBIIEHUS. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEIb. 2

CocraBiieHrE U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOI0M 3JIEKTPOHHOTO

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE, MPOU3BOICTBEHHBIX MIpOLIeccax U

KU3HEJESATEIbHOCTH OPraHU3MOB

IIpakTuyeckue 3aHATHSA 2

KonnuectBennsie oTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI IO

YpaBHEHUSIM XUMHUYECKMX peakuuil. Moip Kak eIuMHuIa KOJIM4YecTBa BeulecTBa. MouisipHas Macca.

3aKOHBI COXpaHEHUsS] MacChl M SHEpruu. 3akoH ABoraapo. MomspHbli 00beM razoB. OTHOCHTENIbHAS 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
HMOHHBII 00MEH Teopus aneKTpoNUTHYECKOl aucconranuu. VoHbl. DIEKTPOIUTHI, HEANEKTPOIUTHL. Peakiuu 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. 3a7aHusl HA COCTABJICHHE HOHHBIX PEaKINil
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
HEOpPraHUYECKUX BEIIeCTB. ArperatHble cOCTOsHUA BelecTBa. Kpucramnndyeckue u amopdubie
BeleCTBA. THUIIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAsl, MOHHAs, METAJNIMYECKasl).
3aBUCUMOCTh (PM3UYECKUX CBOWCTB BEUIECTBA OT TUIIA KPUCTAIIMYECKON PELIETKU. 3aBUCUMOCTD
XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XUMUYECKOM CBSI3M M TUIIA KPUCTAITMYECKOM PEIIETKH.
[IpuunHbI MHOrOOOpa3us BEIECTB

HpaRTn'{ecmle 3aHATHUHSA

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BAaHHUE BEIIECTBA UCXOMIS U3 UX XUMHUYECKON (hOPMYITBI
WJIM COCTaBJICHUE XUMUYECKON (POPMYIIBI HCXOS U3 Ha3BaHUS BEIIECTBA 10 MEXKyHAPOTHOM
(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, HETallleHas! U3BECTh, MUThEBAsI COAA U JPYTUX): HA3bIBATh U COCTABIATH (POPMYIIbI XUMUUECKUX
BELIECTB, ONPEEISITh IPUHAIEKHOCTD K KJaccy.

HcTounuku xumuueckoi nHpopmaiuu (CpecTB MaccoBoi nHpopMaium, cetb MHTepHeT u 1pyrue).
[Touck uadopmanmu 1Mo Ha3BaHUSIM, UACHTHUHUKATOPAM, CTPYKTYPHBIM (hopMyiam

IIK...

Tema 3.2. dusuko-
XUMHYECKHE
CBOMMCTBa
HEOPTaHUYECKHUX
BCIIESCTB

OcHoBHOE coepKaHue

Teopernueckoe o0yueHune

Meramibl. O6mue Quznyeckne U XMMUYECKHE CBOMCTBa MeTaJioB. CriocoObl TONydeHHs. 3HAaYeHUe
METAJIJIOB M HEMETaNIOB B MPHUPOJAE W KHU3HEACSITETLHOCTH 4YelloBeKa W opranu3mMoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HH, CITOCOOBI 3alTUTHI METAJIOB OT KOPPO3HUH

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxamus 1 HoMeHKIaTypa cOeJUHEHU HeMeTaioB. 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
BELIECTB: METAUIOB M HEMETAJUIOB; OKCHJOB METaJIOB, HEMETANIOB M aM(OTEPHBIX DJIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMW M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEPU3YIOIINX UX CBOMCTBA.

PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHMM Ha CBOWMCTBA, COCTAB, IIOJyYEHUE U
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
Wnentnduxanus | JlaGopaTopHbie 3aHATHS 3 OK 02
HEOPraHW4CCKUX | JTaGopaTopuas pabora «MeHTUUKALMSA HEOPraHUUECKHX BEILIECTBY. OK 04
BCIICCTB Pemenue skcrepMMeHTalIbHBIX 3a/Jad 10 XMMHUYECKMM CBONCTBAM METaIOB M HEMETAJJIOB, I10
Pacro3HAaBaHUIO U MOJIYYEHHUIO COSAMHEHUN METAJNIOB U HEMETAILIIOB. 3
Wnentudukaniss HEOPraHMYECKUX BEIIECTB C HCIIONB30BaHUEM HUX (PU3HKO-XMMHUYECKHX CBOWCTB,
XapaKTepHBIX KAauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, Ha KATUOH aMMOHMUSI
KonTtpoabHasn .
CBolicTBa HEOPTraHUYECKUX BEILIECTB 2
pabora 2
Ipomeikyrouas apyrue (popMbl KOHTPOJIS 2
arrecTauus
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKUX BelIeCTB 22
Tema 4.1. OcHoBHOE coepKaHHe 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.
VYriepoaHblii CKENeT OPraHUYeCKOW MOJIEKYJIbl. 3aBHCHUMOCTH CBOMCTB BEIIECTB OT XUMHUYECKOTO
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 COEIMHEHUH OTAEIbHBIX KJIacCOB (HACBILICHHBIC, HEHACBILEHHBIE U
apoMaTHYeCKHUEe YTIIEBOJOPO/IbI, COUPTHI, (DEHOJIbI, aJIbJIerH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKHUX BEHIECTB OTICIBHBIX 2

KJIACCOB, HCIIOJIb3YsS WX HAa3BaHUS IO CHUCTEMAaTHYECKONW W TpPUBHUAIBHOW HOMEHKIJAType (ITHJIEH,
alleTWICH, TIMIEpuH, (eHon, dopMalbAerus, YKCyCcHas KHCIoTa, 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

12

Teopernyeckoe o0yueHue

®uU3NKO-XMMUYECKHE CBOICTBA OPraHMYECKHX COCJAMHEHHWH OTHEIBbHBIX KiaccoB (0COOCHHOCTH
KJ1accu()UKAUU 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTMYECKHH psia U o01mas popmyia; H30MEpHUs;
¢u3HuecKre CBOICTBA; XUMHYECKHE CBOMCTBA; CHOCOOBI ITOJTyYCHUS):

— TpeJenbHbIe YIIIeBOAOPO/Ibl (AIKaHbl U IUKJIOANKaHbl). ['opeHrHe mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPHUPOAHBIX YTIIEBOJOPOAOB, HAXOXK/ICHUE B
MIPUPOJIC U TPUMEHEHHUE AIKAHOB;

— HempenenbHble (QTKEeHbI, alKUHBI M alKaJMeHbl) W apoMaTHYecKhe YriieBoAopoasl. [opeHue
aleTUJICHa KaK KICTOYHUK BBICOKOTEMIIEPATYpPHOTO TJIaMEHU JJII CBAPKHU M PE3KU METAJUIOB

— KHUCIIOpOJCOAepKAalllie COeAMHEHUS (CIIUPTHI U (DEHOIIbI, KAPOOHOBBIE KUCIOTHI M A(UPDI, albACTH/IbI
U KETOHBI, JKHUPBI, YIIeBojbl). [IpakTHueckoe NPHUMEHECHHWE STWICHIJIMKOJS, TIIMIEPHHA, (EHOIA.
[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, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIIEHa KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'eHeTnyeckas CBsI3b MEXKIY KJIaCCaMHM OPraHU4EeCKUX COECIMHEHUN

HpaKaneCKne 3aHATHUSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAccOB (TpUBHAIbHAS M MEXIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYUYeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeJelbHble (aJIKEHbI, aJKUHBI U aJIKaJIuE€Hbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CHUPTHI U (DEHOIIBI,
KapOOHOBbIE  KHCIOTBI M 3(QUpPbI, adbAETHIbl M  KETOHbl, AaMHHbI M  AMUHOKHCIIOTHI,
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 OPraHMYECKHX COEJUHEHUN MO0 TPHUBHAIBHON WM MEXIYHAPOIHOMN
CUCTEMATUYECKON HOMEHKJIIATYpE.
Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA OPTraHUYECKUX
COEJIMHEHMH OTAEIBHBIX KJIACCOB

JlabopaTopnasi pabora

JIaboparopHas pabora «lIpeBpamieHust OpraHM4eCKHX 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
Vnentudurains | Teopermueckoe o0yuenue OK 02
OpraHUYeCKUX B I 6 O OK 04
MOOpraHMYeCKHe coequHeHus. [IpuMeHeHne W Ouojormyeckas poib yriaeBoaoB. OKuUCICHHE
BCIIECTB, HX YIJIEBOJIOB — KMCTOYHHMK SHEPTUM JKUBBIX OpraHu3mMoB. OOnacTv NpUMEHEHHS aMHHOKHCIIOT.
sHatelme u [IpeBpamenust OenkoB mNuIM B opraHu3Mme. buonormyeckne ¢yHkuum OenkoB. buonornyeckue
ngMeHS e B ¢byHKIMH XUpoB. Postk oprannueckoil XMMHHU B PEHICHUH ITPOOJIeM MUIIEBOH 0€30I1aCHOCTH
Hf)l(:)rg?]?];):){ﬂlgTBeHHOﬁ Ponp opranuuyeckoll XUMHM B PELICHHHM IMPOOJIEM SHEPreTUYeCKON Oe30MacHOCTH, B Pa3BUTHU
ESTETBHOCTH MEILMHBL, CO3/IAHNH HOBBIX MATEPHANIOB, HOBBIX HCTOUHUKOB SHEPriN (anpTepHAaTHBHBIC UCTOYHUKH
qelloBeKA sHeprun). ONAacHOCTh BO3JCHCTBHS HA JKUBBIC OPraHU3MbI OPraHMYECKUX BEIIECTB OTICIBHBIX
KJIaccoB (YTJI€BOIOPOIbBI, CHHUPTHI, (EHOJIBI, XJIOPOPraHWYECKUE IMPOM3BOIHBIC, aTbJICTUABI U Ip.),
CMBICJI ITOKA3aTelis MPEJIENIbHO JOMYCTUMOM KOHIICHTPAIUU
JlaGopaTopHble 3aHATHUS
JIabopatopHnas pabora: «neHTnuKanms opraHn4ecKuX COeTMHEHUH OTEIBHBIX KIACCOB)
Wnentudukaiys opraHuuecKuX COSAMHCHUI OT/ICIBHBIX KJIACCOB (Ha MpUMEpE allbJICTUI0B, KpaxMaia,
YKCYCHOW KHCIJIOTBI, O€NKOB M T.I.) C WCIOJIb30BAaHUEM UX (H3UKO-XUMHUYECKUX CBOWCTB W
XapaKTEePHBIX KAYeCTBEHHBIX peakimid. JleHaTyparust Oenka mpu HarpeBaHud. LIBeTHbIE peakimu
OenkoB. BO3HMKHOBEHHE AHAJIMTUYECKOTO CUTHAJIA C TOYKM 3PEHHS XMUMUYECKUX IPOIECCOB TPH
NPOTEKaHNH KAYEeCTBEHHOHN PEaKIIH, MO3BOJISIONICH HICHTU(PHIMPOBATH MPEIUI0KEHHBIC OPraHMYECKUE
BEIIIECTBA
Pa3znex 5. Kunernueckue u TepMOAMHAMIYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIuii-
CxkopocTh OcHOBHOE coJiep:KaHue OK 01
XUMHYECKHX Teopernueckoe o0yueHme OK 02
peakIHH. CKOpOoCTh peakiuu, ee 3aBHCUMOCTh OT Pa3IHUYHBIX (DAaKTOPOB: MPHPOIBI PEarMpyONINX BELIECTB,
Xumuieckoe KOHLIEHTPAllWM PEArupyIONIMX BEIIECTB, TEMIEPATYpPhl W IUIOIIAIM PEAKIMOHHOW IOBEPXHOCTH.
PaBHOBECHC TerutoBbie >3GPEKTH XUMUYIECKUX PEAKIMN. DK30- ¥ SHIOTEPMUUECKHE, PEAKIIHH.
OOpaTUMOCTh peakiuii. XHUMHUYECKOe PABHOBECHE M €ro CMEIICHHE IO JCHCTBHEM pa3IUIHBIX
(baKTOpoB (KOHIIEHTpAIHs PEareHTOB WM MPOAYKTOB PEaKLUH, TaBICHHE, TEMIIepaTypa) U CO3AaHus
ONTHMAJIbHBIX YCIIOBHI MpOTeKaHus XuMuueckux nporieccos. [Ipunnun Jle larense
IIpakTnyeckune 3aHATHSA OK 01
OK 02

Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 33/JaHUN Ha aHanu3 (HaKTOpOB, BIMSIONIMX HA H3MEHEHHE
CKOPOCTH XUMHUYECKOH PEaKIMH, B T.4. C TMO3HUIINA IKOJOTUUYECKH 11€JIECO00PA3HOTO MOBEICHHS B OBITY
Y TPYJOBOM JI€ATEILHOCTHU B LIEJSAX COXPAHEHUS! CBOETO 3/I0POBbS M OKPYXKAIOLEH TPUPOTHON CpeIbl.
Pemienue mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHuil Ha mnpuMeHeHue npuHununa Jle-Illatense s
HaxXOXJACHUA HaAIIPpaBJICHUA CMCHICHUSA PaBHOBCCHUA XHUMHYECKOU peakiuu " aHaJIn3 (I)aKTOpOB,
BIIUSIIOIIUX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS
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Paznea 6. PacTBOpbI
Tema 6.1. OcHoBHOe coepkaHue 1 OK 01
Ilonstne o TeopeTuueckoe o0yueHne 1 OK 02
pactBopax PactBopenune kak Qusuko-xumuueckuii mpomecc. PactBopel. CrocoObl HMPHUTOTOBJICHHS PacTBOPOB. OK 07

PactBopuMocTs. MaccoBas 101 pacTBOpeHHOro BemiecTBa. (CMBICH MoOKa3zaTens MpeaeibHO

JOTTYCTUMOM KOHIIGHTPAIIUU U €r0 UCITOJIB30BaHNE B OIIEHKE SKOJOTHUECKONU 0€301MacHOCTH.

[IpaBmiia SKOJOTHYECKU I11€1€CO00pPa3HOr0 MOBEACHUS B OBITY W TPYIAOBOW ACSITEILHOCTH B IEJSIX 1

COXPAHEHHUS CBOETO 3JI0POBbI M OKPYKAIOIIEH MPUPOJAHOM CPe/ibl; OMACHOCTh BO3JICUCTBUSA HA YKUBbBIC

OpraHU3MbI ONIPEICTICHHBIX BEIIECTB.

Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PACTBOPBI, UCIOJIb3yEMbI€ B OBITOBON U

MIPOM3BOJICTBEHHOM JCSATEIHLHOCTH YEIOBEKA
Tema 6.2, OcHOBHOE co/IepKaHue 1 OK 01
Mccnenosanne JlaGopaTopHble 3aHsATHS 1 OK 02
CBOHCTB PacTBOPOB JlaGopaTopHas paborta «lIpuroroBieHne pacTBOPOBY. [IpuroToBieHre pacTBOPOB 3aJaHHOMU OK 04

(MaccoBoil, %) KOHLEHTpauuu (C MPaKTUKO-OPUEHTHUPOBAHHBIMU BOIIPOCAMH) U ONPEICIIEHUE CPEIbI 1

BOJIHBIX PacTBOPOB. PellieHue 3a/1a4 Ha MPUTrOTOBIEHHUE PACTBOPOB
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COlepP:KaHue (coep:KaHue MPUKJIATHOTO MOIYJISA)
Paznen 7. Xumus B 6bITY H IPOM3BOACTBEHHOI IeATEILHOCTH Ye10BeKa 6 OK 01
Xumus B ObiTy 1 |OCHOBHOE COJIEpPKAHTE 6 OK 02
IPOU3BOJCTBEHHOM [ TeopeTnueckoe o0ydenne 2 OK 04
ACATEILHOCTH Hogetimme nocTmkeHns: XAMAYECKONH HAYKH U XUMUYECKON TeXHOJIOTHH. Posih XUMUHM B o0ecrieueHun OK 07
4CJIOBCKA HKOJIOTHUECKOM, SHEPTeTUYECKON U MUIIEBOM 0€30MaCHOCTH, Pa3BUTHH MeIUIMHBL. [IpaBuia moucka u 5

aHaIM3a XUMHUYECKOM WHGPOpMAIMK W3 Pa3JIMYHBIX HCTOYHMKOB (HAay4YHass M Yy4eOHO-Hay4yHas

JTUTepaTypa, CpeAcTBa MaccoBoii nH(GopManuu, cetb IHTepHeT)

IIpakTHYeckue 3aHATHA

[Touck m aHanmM3 KEMCOB O MPUMEHEHHH XWMHUYECKHX BEIECTB M TEXHOJOTHH C y4EeTOM Oyaymien

npodeccHOHATBHOM ~ JEATEeIBbHOCTH MO  TeMaM:  Ba)XKHEWIIHWE  CTPOUTENbHbIE  MaTepHallbl,

KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KEepaMHKa, MaTepHalbl IS DJICKTPOHUKH, 4

HaHOMaTepHualbl, TEKCTUJIbHbIE BOJOKHA, WCTOYHUKUA DJHEPruU, OPraHMYEeCKUE U MUHEpalbHbIC

yA0OpeHus, JICKapCTBEHHBIE BEMIECTBA, OBITOBAS XUMHUSI.

3amura: [IpencraBnenue pe3yabTaToB pelieHus KelicoB B opMe MUHU-I0KIIA/Ia C TIpe3eHTaluel
CamocrositesbHas padora [1oaAroroBka Kk npoMeKyTOYHOM aTTeCTALMHU 2
IIpome:xkyTounas arrecranus JuddepeHunpoBaHHbIi 3a4eT 2

Bcero 72
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3. VCJIOBUS PEAJIM3AIIAM TIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATLITAHBI

3.1. Jas peaauzanmum mnporpamMmsbl 001e00pa3oBaTeIbHON JTUCIUIUIMHBI JOJDKHBI  OBITH
IPEIYCMOTPEHBI CIEeIYIOIINE CTICUATbHBIEC TTOMEIIECHUS:

KaOMHET XUMHUHU C J1a0OpaHTCKOMl KOMHATOH, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECIEUUTh
cBOOOIHBIN HOCTYN B IHTEpHET BO BpeMs y4eOHOTO 3aHATHUS U B NIEPUOJT BHEYYEOHOM eATETbHOCTH
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
00pa30BaTeNLHOTO TMpOLECCa MOTYT NPOCMATPHUBATh BH3YaIbHYI0 HWH(POpPMAIMIO IO XHMHH,
CO3/aBaTh MPE3EHTAIUH, BUIEOMATEPHAIIBI U T. II.

B cocraB yueOHO-METOIMYECKOTO M MaTepHATbHO-TEXHUYECKOTO OCHAIICHHS KaOWHEeTa XHMUHU
BXO/JIAIT:

* MHOTO()YHKITMOHAIBbHBIA KOMIIEKC TPENO/IaBaTels;

* HaTypalbHble OOBEKTHI, MOJAENIU, MPUOOPHl M HAOOPHI IS MOCTAaHOBKHU JEMOHCTPALMOHHOTO M
YUEHHUYECKOTO IKCIIEPUMEHTA;

* IeYaTHBIC U SKPAHHO-3BYKOBBIE CPEJCTBA OOyUCHUS;

* CpPEICTBa HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTHUBHI;

* IEpEYHU OCHOBHOM U JIOTIOJIHUTEIbHON y4E€OHOMU JIUTEPaTYpBhI;

* BCIIOMOTaTEJIbHOE 000PYI0BaHUE U UHCTPYKIIUU;

* OuOIMOTEUHBIN POH.

3.2. AudopmanuoHHoe o0ecnieyeHHe peaju3aluu NporpaMmbl

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

1. Audunorenosa, W. B. Xumwusi : y4eOHUK M TPAKTUKyM IS CPEIHEro MpodecCHoHAIBHOrO
obpazoBanusi /| U. B. Aupunorenona, A. B. babkos, B. A.IlonkoB.— 2-¢ u3m., ucnop. w JOI. —
Mockga : U3natensctBo FOpaiit, 2023. — 291 c. — (IlpodeccronanpHoe obpa3zoBanue). — ISBN 978-
5-534-11719-6. — Tekct : osmektpoHHbIH // OOpa3zoBartenbHas miathpopma HOpaiT [calT]. —
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., mepepab. u jgom. — Mocksa:
WznatenserBo FOpaiir, 2023. — 507 ¢. — (IlpodeccuonansHoe oOpa3oBanue). — 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 mnpodeccuoHanbHoro obpasoBanusi/ 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: WsnmatenbctBo IOpaiit, 2023.— 431c.— (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT : anekrponHsii / Obpa3oBarenpHas matdhopma
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/513073 (nara obparmienus: 09.11.2023).
Jlononnumensnan numepamypa:

1. Aadunorenona, U. B. Xumus. ba3ossiii ypoBeHb: 10-11 kmaccsl : yueOHHK At CPETHETO OOIIETO
obpazoBanusi / U. B. Aupunorenona, A. B. babkos, B. A.IlonkoB.— 2-¢ wu3m., ucnop. W JOI. —
Mocksa : U3znarensctBo FOpaiit, 2023. — 290 c. — (O6meobpazoBatenbubiii 1uki). — ISBN 978-5-
534-16098-7. — Tekcr : oamekTpoHHBI // OOpa3zoBarenbHas 1iaTthopma FOpaiiT [calT]. —
URL.: https://urait.ru/bcode/530422

2. Aupunorenoa, M. B. Xumus. Bba3oBeni 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 pelieHul : yuebHoe mocobue
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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

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

4. I'munka, H.JI. O6mas xumusg B 2 1. Tom 1: ydeOHHUK JjIsi CpeIHEro HnpoQpeCcCHOHAIBHOTO
obpazosanus / H. JI. I'munka ; mox penakumeit B. A. ITonkoBa, A. B. badbkosa. — 20-e uzn., nmepepad.
u jon. — Mocksa : MznarensctBo FOpaiit, 2023. — 349 c. — (IIpodeccronanbHoe 00pa3oOBaHME). —
ISBN 978-5-9916-9672-2. — Tekcrt : anexkTponHblii / O06pa3oBaTenpHas miatdopma FOpait [caiT]. —
URL: https://urait.ru/bcode/512151

5. 'muaka, H.JI. O6mas xumus B 2 T. Tom 2: y4eOHUK Jyuisi cpeaHero mpodecCHOHaTBLHOTO
obOpazopanus / H. JI. I'munka ; mox penakumeit B. A. ITonkoBa, A. B. badkosa. — 20-¢ uzj., nepepa0.
u non. — Mocksa : MznatensctBo FOpaiit, 2023. — 383 c. — (IIpodeccuonanpHoe oOpazoBaHmE). —
ISBN 978-5-9916-9670-8. — Tekct : anekrponHslit / O6pa3oBarensHas miardopma FOpaiir [caiiT]. —
URL.: https://urait.ru/bcode/512504

6. 3aiieB, O. C. Xumus. JIabopaTopHBIA MPAKTUKyM M COOPHHUK 3a1ad : ydeOHOE IMOocoOHue st
cpennero mpodeccuonansHoro obpaszosanusi / O. C. 3aifeB. — Mocka : M3garensctBo FOpaiir,
2023. - 202 c.— (IIpodeccuonanpHoe oOpaszoBanue). — ISBN 978-5-9916-8746-1. — Tekct
asieKTpoHHbIH // ObpazoBatenbHas miardopma 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 1uKI). — ISBN 978-5-534-16227-1. — Tekct : S1eKTpOHHBINA //
O6pazoBarenpHas miaTdopma FOpaiir [caiir]. — 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 Opaiit, 2023. — 420 c. —
(ITpodeccuonanpHoe o6Opazoanue). — ISBN 978-5-9916-6011-2. — TekcT : d3JIE€KTpOHHBIN //
OopazoBarenbhas  1atrdopma FOpaiit  [caiitr]. —  URL: https://urait.ru/bcode/512022 (nara
obpamenus: 09.11.2023).

9. Tynukun, E. . Xumusa. B 2 4. Yacte 1. O0mas u HeopraHudeckas XUMHUS : Y4eOHUK st
cpenHero npodeccrnoHanbHOro odpaszosanus / E. W. Tynmukun. — 2-¢ u3a., uchp. u aomn. — Mocksa :
UznatensctBo FOpaiir, 2023. — 385 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
02748-8. — Teker : omektpoHHbId // OOpa3zoBarenbHas 1matdopma FOpaiit [caliT]. -
URL.: https://urait.ru/bcode/513730

10. TynukwunH, E. U. Xumusa. B 2 4. Yacte 2. Opranmyeckas XWMHS : YU4€OHHK IJISI CPETHETO

npodeccuoranibHoro obpasoBanus / E. WM. TynukwH. — 2-¢ wu3n., wuchnp. u  jgom. — Mocksa :
WznatensctBo Opaiir, 2023. — 197 ¢. — (IlpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-
02749-5. — Tekcr : onexTpoHHbI // OOpa3oBarenbHas 1ulatpopma HOpaifr [cailfT]. —

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

11. Xumus. 3amadHuk . ydeOHOE MMOCOOMe I CpeaHero mnpodeCCHOHaIBLHOro obpa3oBaHus /
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. — Tekct
aNeKTpoHHBIH // OOpa3oBarenbHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513091
Humepnem-ucmounuku:

1. hvsh.ru — XKypnan «Xumus B mkosey.

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-IONYJISIPHOTO O>KypHaJla «XHUMHUS |
*)u3HbY. JKypHan u3gaéres ¢ 1965 .
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6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpsiTas 31eKTpoHHas OHOIHOTEKA
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/) HMudopmarmontsie 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. CaiT cOOEpKUT OTPOMHOE KOJIMYECTBO 3a/1ay, CTPYNIUPOBAHHBIX KAaK 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 aHTJIMHCKOM SI3bIKE).

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

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

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

13. http://www.xumuk.ru CaliT 0 XUMHUH: KJIaCCHYECKHE YUCOHHMKH, CIIPABOYHHUKH, SHIIUKIIONCINH,
MIOMCK OPraHWYECKUX U HEOPraHUYECKUX PEAKUU, COCTaBICHUE YPAaBHEHUM pEaKIUil.

14. http://orgchemlab.com/ Caiit, mocBsAIIEHHBII IPaKTUUECKON paboTe B 1a00PaTOPHH.
15.KoMnbroTepHas CripaBoYHas MPaBOBasi CUCTEMaA

4. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHMS OBLIEOBPA3OBATEJLHOM
T CHUTIIMHBI

KoHTponb U OlieHKa pe3yabTaToB 0OYy4eHHUs OCYLIECTBISETCs MpernojaBaTeieM B Ipoliecce
IPOBEJCHUS MPAKTUUECKUX 3aHITUH U JIaOOpaTOPHBIX padOT, TECTUPOBAHUS, & TAK)KE BBIIIOJHEHUS
00y4aromyUMuUCs HMHIUBUAYAJIbHBIX 3aJlaHUi, MPOEKTOB, HccieloBaHUU. Pe3ynabrartel 0OyueHHs
OTIPEAENAI0T, YTO OOy4arouiuecs: AOKHBI 3HATh, MOHUMAaTh M JEMOHCTPUPOBATh IO 3aBEPLICHUU
W3YYEHHUS JUCLUIUINHEI.

Jlis GopMupoBaHUs, KOHTPOJISI M OLIEHKH PE3yJbTaTOB OCBOEHHUS Y4YEOHOH AMCHMITIMHBI
UCTIONB3YeTCsl CUCTEMa OLEHOYHBIX MEPONPUATHH, MpercTaBisionias coO00il KOMIUIEKC y4eOHBIX
MEpPONPUITHH, COTJIACOBAHHBIX C pe3ysibTaTaMu oOyueHus u chopmynupoBaHHbx ¢ yuetoM PI'OC
COO (mpenmetHnsle pe3yabTatsl o guctuumirbe) u I'oC CIIO.

Tunsl oeHOYHBIX

Ne | OK/IIK | Mopyas/Pazaen/Tema PesyabTaT 00yuenust N
MepOnpUATHI

| | OcHOBHOE coiep:KkaHmne

dopMyaupoBaThL
Pa3nen 1. OcHOBBI cTpOEHMS pMy.aHp

1 0a30BbIe MOHATHS U
BeleCTBA
3aKO0HbI XUMHUH
1. Tect «CTpoeHne aTOMOB
CocTaBasiTh XUMHUYECKHE
N XUMHUYECKHUX DIIEMEHTOB U
(hopMyIIBI COeMHEHHI B o
CtpoeHue aTOMOB MPHUPOIa XUMHUECKON
COOTBETCTBUU CO
XUMHUUYECKUX CBSI3H).
1.1 | OKO01 CTENEHBIO OKUCIEHUS
AIIEMEHTOB | MPUPOA 2. 3amauu Ha COCTABICHHUE
N XAMHYECKHX DJIEMEHTOB,
XUMHUYECKON CBA3U XUMHYECKHX (OPMYIT
HUCXOJS U3 BAJIEHTHOCTH U .
JIBYXaTOMHBIX CO€TUHEHUN
AIEKTPOOTPHUIATEIIBHOCTH
(oxcuaoB, Cynb(hHUIOB,
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TUAPUJIOB U T.I1.).
3. 3amaHus Ha
HCIIOJIL30BaHUC
XHUMHYECKOM CUMBOJIMKH U
Ha3BaHUM COCIUHECHUI I10
HOMEHKJIAType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKON 1
MPUKIAAHON XUMUU U
TPUBHUAIBHBIX HA3BAaHUM
JIISI COCTaBIICHUS
XUMUYECKHX (HopMyIT
JIBYXaTOMHBIX COEIMHEHUM
(okcuaoB, Cynb(pHUIOB,
TUAPUJIOB U T.10.) U JPYTUX
HEOPraHUYECKUX
COCIUHCHHI OTACIBHBIX
KJ1aCCOB

1.2

OK 01
OK 02

Ilepronnueckuii 3aKOH
u Tabmmma J[.1.
MenneneeBa

XapakTepru3oBaTh
XMMHYECKHE IIEMEHTHI B
COOTBETCTBHUH C UX
MIO0JIO)KEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHUYECKHUX DJIEMEHTOB
JI.1. Menneneena

1. Tect «MeTtamnudeckue /
HEMETaJUIMYCCKHE
CBOMCTBA,
AIEKTPOOTPHUIIATEIIHHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMHYECKHUX 3JICMECHTOB B
COOTBETCTBHE C UX
AJICKTPOHHBIM CTPOCHHEM H
MTOJI0KCHUEM B
MIePUOIUYECKON CHCTEME
XUMHYECKHUX JJICMEHTOB
J.1. MenneneeBa.
2. lpakTrueckue 3amanus
Ha YCTaHOBJIEHUE CBSI3U
MEXy CTPOCHHEM aTOMOB
XUMUYECKHUX DJIEMEHTOB H
MIEPUOIUYECKUM
W3MEHEHUEM CBOMCTB
XAMHYECKHUX JIEMECHTOB U
HUX COSINHECHUN B
COOTBETCTBHUU C
MOJI0KEHUEM
IIepnonnueckoii cucreme.
3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTepU3aInIo
XUMHYECKUX DJIEMEHTOB:
«Merammnyeckue /
HEMETaJNIMYECKUE
CBOICTBA,
AIEKTPOOTPHUIIATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKHUX DJIIEMEHTOB B
COOTBETCTBHE C UX
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SJICKTPOHHBIM CTPOCHUCM U
HIOJIOXKEHHUEM B
IIEPUOUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.1. MeHnaeneeBa

Xapakrepu3oBarhb KonTpoasnas padora
Pazgen 2. Xumnueckue
2 eaKIm THIIBI XUMHYECKHX «CTpoeHne BelecTBa U
P peakumi XHMHYECKHe PeaKum)
1. 3agaun Ha cocTaBieHUE
YpaBHEHUHN peaKIuil:
— COCIMHEHMS, 3aMEIICHUS,
pas3ioxeHus, 0OMeHa;
— OKUCJIUTENIBHO-
BOCCTaHOBUTEJIbHBIX
peakuuii ¢
CocTaBiaTh peakuu UCIIOJIb30BaHHUEM METO/Ia
COCIMHEHMUS, 3JIEKTPOHHOTO OajaHca.
a3J0XKeHus, OOMeHa 2. 3aiaym Ha pacyeT Macchl
OK 01 THUIBI XUMHYECKUX p ’ ’ A p N
2.1 N 3aMeEllEeHHUs, BellleCTBa WIIM 00bEMa
OK 04 peaxkuuit
OKHUCJIUTEIHHO- ra3oB M0 U3BECTHOMY
BOCCTAaHOBUTEJIHHBIC KOJIMYECTBY BEIIIECTBA,
peaxkuu Macce 1 00bEMY OJIHOTO
U3 YYACTBYIOIIHUX B
PEaKIUy BEIIECTB; PACUEThI
Mmacchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIIUH, €CITU
OJTHO U3 BEILIECTB UMEET
IpUMECH
1. 3aganus Ha cocTaBlIeHHE
MOJICKYJISIPHBIX U MOHHBIX
CocTaBnaTh ypaBHEHUS peaKIuii C yuacTueM
XUMHUYECKHUX PEAKIHH KHUCJIOT, OCHOBAHHM U
DIIEKTPOTUTHIECKAS .
MOHHOT'O OOMEHa C COJIEH, YCTAaHOBJICHHE
2.2 JUCCOLINAINAA U
. y4acTHEM W3MEHEHUS KUCIIOTHOCTH
HMOHHBIA OOMEH
HEOPraHUYECKUX Cpelibl
BEIIIECTB 2. JJabopaTtopHas pabota
«THUIBl XUMUYECKIX
peaKkuuii
HccaenoBarhb cTrpoenue KonTposbnas padora
3 Paznen 3. Ctpoenue u cBoiicTBa U CBOMCTBA «CBoiicTBa
HEOPraHUYeCKUX BellecTB HEOPraHU4eCKux HEOPraHU4eCKux
BellleCTB BEIECTBY
1. Tect «HomeHnkaTypa u
Ha3BaHHUE HEOPTaHUUECKHUX
BEIIECTB UCXO/I U3 UX
Knaccudukanus, Knaccudunuposatsb H HEXOR
XUMHYECKOH (OPMYITBI HITH
HOMEHKJIaTypa U HEOPTraHUYECKHE .
OK 01 COCTaBJICHHE XUMHUUYECKOU
3.1 CTpPOEHUE BEIIECTBA B
(bopMyIbI HCXOA U3
HEOPTaHUYECKHUX COOTBETCTBHUH C HX
HA3BaHUS BEIECTBA 110
BEILIECTB CTPOECHHUEM .
MEXIyHApOIHOW WITH
TPUBHUAIIBHOU
HOMEHKJIATYPEY.

21




2. 3ajaum Ha pacyer
MaccoBOM J0JHU (Macchl)
XUMHUYECKOT0 3JIEMEHTA

(coemuHeHUsI) B MOJICKYJIE
(cmecn).
3. [IpakTryeckue 3aqaHus
1o KJIacCU(UKAIINH,
HOMEHKJIAType U
XUMHYECKHM (hopmynam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.
4. ITpakTyeckue 3a1aHus
Ha ompeJieTICHue
XUMHYECKON aKTUBHOCTHU
BEIIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBS3U U
THIIA KPUCTAIINYECKON
pElIeTKH

3.2

OK 01
OK 02

POHU3NKO-XUMHUUECKIE
CBOMCTBA
HEOPraHUYECKHUX
BEIICCTB

YcranaBauBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKHX CBOMCTB
HEOPraHUYECKUX
BEIIECTB OT CTPOCHUSA
aTOMOB U MOJIEKYJI, a
TaK)Ke THIIa
KPUCTAJUINYECKON
peleTKu

1. Tect «OcobeHHOCTH
XHUMHYECKHX CBOKMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHJIOB U COJIEW».
2. 3aaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peaxIuii C yuactueM
MPOCTBIX M CJIOKHBIX
HEOPTraHWYECKHUX BEIECTB:
OKCHJIOB METAJIJIOB,
HEMETAIIOB U aM(OTEPHBIX
JJIEMCHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
THJIPOKCH/JIOB,
HEOPraHUYECKUX COJIEH,
XapaKTePU3YIOMINX UX
CBOMCTBA U CIIOCOOBI
MOJTyYEHUSI.
3. IIpaxTuko-
OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
CBOICTBA U MOJTyUEHHUE
HEOPTraHUYECKHUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentuduxamms
HEOPTaHWYECKUX
BEIIECTB

Uccnenosatn
KaueCTBEHHbIE PEaKLIUU
HeOpFaHI/I‘IeCKI/IX
BCIISCTB

OPHUCHTHPOBAHHBIC 3aJaHUA

Y4aCTUCM HCOPTAaHUYCCKUX

1. ITpakTHko-

10 COCTABJIEHUIO
XUMHUYECKHX PEAKIUH C

BCIICCTB, UCIIOJIB3YyEMBIX

JUTSL UX UICHTU(UKALINN.
2.JIaGoparopnas pabora:
«UnenTudukanus
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Pa3znen 4. Ctpoenue u cBoiicTBa
OPraHuYecKNX BellecTB

Hccaenosarb cTpoeHue
U CBOiiCcTBA
OPraHMYecKHX BellecTB

KonTtpoasnas padora
«CTpoeHue u cBOiiCcTBa
OpPraHnu4YecKHX BellecTB»

4.1

OK 01

Knaccudukanus,
CTPOCHUE H
HOMEHKJIATypa
OpPraHMYECKUX BEIIECTB

Knaccudunuposars
OpraHUYECKHE BEIIECTBA
B COOTBCTCTBHH C UX
CTPOCHUEM

1. 3amaHust Ha COCTaBIICHUE
Ha3BaHUU OPraHUYECKUX
COCTUHEHUH I10
TPUBHUAIILHON WIH
MEKTyHapOAHOMN
CHCTEMaTHYCCKOM
HOMEHKJIaType.

2. 3a1aHus Ha COCTABJICHHC
MOJTHBIX M COKPAIIIEHHBIX
CTPYKTYPHBIX (OpMYII
OpraHUYECKUX BEIIECTB
OTJEIBHBIX KIIACCOB.

3. 3aauu Ha onpeeeHue
npocreiien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 DJIIEMEHTHOI'O
cocrana (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHuYEeCKUX
COeINHEHUN

YcranaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHUYECKHX CBOMCTB

OPraHUYECKHUX BEIIECTB
OT CTPOCHUS MOJIEKYJ

1. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakui ¢ yyacTueM
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHHMH MX COCTaBa U
CTpOCHHUSI.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peakuuid,
WJUTFOCTPUPYIOLIUX
XMMHYECKHAE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKuuii U TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILIECTB Pa3HbIX KJIACCOB.
3. PacueTtHsble 3a1a4u MO
YpaBHEHUSM PEAKIUH C
y4acTHEM OPTaHHYECKUX
BEILECTB.

4. JlaboparopHas paboTa
«IIpeBpameHus
OpTraHUYECKUX BEIIECTB
MIPY HarpEeBaHUM»

4.3

OK 01
OK 02
OK 04

Unentuduxamms
OpPTaHHYECKUX
BEIIECTB, UX 3HAUECHHUE
Y IPUMCHEHHUE B
OBITOBOM U
MPOU3BOJACTBEHHOMN
EeITEILHOCTH
YyeJoBeKa

Uccnenosatn
KaueCTBEHHbIE PEaKLIUU
OpPraHu4eCcKuX
COEIMHEHHUH OTIEIBHBIX
KJIaCCOB

1.IIpakTuko-
OpUEHTUPOBAHHBIC 3aJaHUS
10 COCTaBJIEHHIO
XUMHUYECKUX PEaKIUi ¢
y4acTHEM OPTaHUICCKUX
BEIIIECTB, B T.4.
WCTIOJIb3YEMBIX JIJIS UX
uaeHTU(UKAINH B OBITY U
MTPOMBIIIJICHHOCTH.
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2.JIaGopatopHas paboTa:
«Unentudukamnms
OPraHUYEeCKUX COCTUHEHUHN
OTJICIbHBIX KJIACCOBY

Paznen 5. Kunerndeckue n
TePMOIUHAMHYECKHUE

XapakTepu3oBaThb
BJIMSIHHE PA3JIHYHBIX

S) (paxToposB Ha
3aKOHOMEPHOCTH NPOTeKAHUS
. PaBHOBecCHE M CKOPOCTh
XMMHYECKHX peaKIuii .
XHMHYECKHX peakuui
[IpakTuko-
OpUEHTUPOBAaHHbBIE
XapakTepus3oBaTh
TEOpEeTUYECKHE 3aJaHus Ha
BIIMSIHUE KOHLIEHTPALUH
aHanu3 (paKkTopoB,
pearupyroIuux BeIecTB U
BIIMSIIOILMX HA U3MEHEHUE
TeMIeparypbl Ha .
CKOPOCTH XUMHUYECKON
CKOPOCTb XUMHUYECKUX
. peakuuu. [IpakTuko-
OK 01 | CkopocTb XUMHYECKHUX peakiui
. OpPUEHTUPOBAHHbBIE 3aJJaHUS
5 | OKO02 | peakuuii. Xumuueckoe XapaxkTepu3oBaTh
Ha PUMEHEHHUE MIPUHLUIIA
paBHOBecHE BIIMSIHUE U3MEHEHUS
Jle-Ilarense nis
KOHLEHTPALlUU BEIIECTB,
HaXO0KJICHUS HalpaBJICHUS
peaKuMu cpebl U
CMEILIEHUS] PaBHOBECHUS
TEMIIEpaTyphl Ha .
XUMHUYECKOH peakuu u
CMELEHUE XUMUYECKOTO
aHayIn3 (aKToOpoB,
paBHOBECHS
BIIMSIONIUX Ha CMEILEHUE
XUMHYECKOI0 PABHOBECHUS
HccaenoBaTh HCTHHHBIE
6 Pa3nea 6. PacTBopbl | pacTBOpBI € 3aJaHHBIMH
XaAPaKTEePUCTHKAMHU
1. 3amauu Ha
IIPUTOTOBJIEHUE PACTBOPOB.
2. IlpakTuko-
OK 01 OPHUEHTUPOBAHHBIE
PaznuuaTh HCTUHHBIE
6.1 | OKO02 | IlonsTHe o pacTBOpax ACTBODLL pacyeTHbIC 3a/1aHNS Ha
P p JUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM
Y TIPOM3BOACTBEHHOMN
JIeSITEIbHOCTH YeJIOBEKa
OK 01 . HccnenoBath pusmko- JlaGoparopHas paboTa
HccnenoBanue cBONCTB o
6.2 | OK04 ACTBODOR XUMHYECKHE CBOMCTBA «[Ipurorosnenue
P p VICTUHHBIX PaCTBOPOB pacTBOpPOBY»
T IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEPKAHME (COAep/KaAaHNe TPUKJIATHOTO
MO/1YJIfA)
OuennBarb
NoCJIeACTBUSA ObITOBOM .
Paznea 7. . 3ammTa Keiica (¢ yuerom
U MPOU3BOCTBEHHOM .
Xumus B ObITY M Oyaymei
7 . AeATeIbHOCTH Ye10BeKa .
NPOU3BOACTBEHHOM P — npogeccnoHaAIbHOI
AeATeJIbHOCTH YeJI0BeKa . AesITeJIbHOCTH)
IKO0JIOTUYeCKOMH
0e30macHOCTH
OK 01 Xumus B ObITY U OnenuBath nocnenacTBus | Keiic (¢ yaerom Oymymieit
OK 02 IIPOU3BOJCTBEHHOMN OBITOBOI 1 npodeccuoHaTbHON
OK 04 JIEATEIbHOCTH MIPOU3BOJICTBEHHOMN JESITEIIbHOCTH)
OK 07 4eJI0BEKA JIESITEIBHOCTH YeJIoBeKa ¢ | B0o3MOKHbBIE TEMBI KEHCOB:
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1. [Torennenue kauMara u
BBICBOOOKIEHIE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.
2. byaymiue matepuanbl
JUIsl aBUa-, MalllMHO- U
npuOOPOCTPOCHHUS.
3. HoBble maTepuansl 1jist
COJTHEUHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pPaCTUTENBHBIX MPENapaToB

HO3UIUN DKOJIOTUUECKOU
0€e3011acHOCTH

TCXHOJIOTHH.

Oopa3oBaTe/ibHbIE TEXHOJIOTUH

HpI/I HN3YUCHUHN JUCHUIIIIMHBI MIPUMCHAIOTCA CIICAYIOIINC 06p3,30BaT€JIBHBI€ U MHTCPAKTUBHLIC

TEXHOJIOTHUS aJallTUBHOTO O0yUYEeHMS;

TEXHOJIOTUS] HH()OPMAITHOHHO-KOMMYHHKAIIHOHHOTO 00Y4EHUS;
TEXHOJIOTHUS TIPOEKTHOTO 00y4YEHUSI.

JEKUUS-BU3YyaIU3aLHs

JEKIHsI ¢ IPUMEHEHUEM TEXHOJIOTUH MPoOIeMHOro 00y4YeHUs
JEKIMSI-HATIor

BCTPEYHU CO CHELHUATUCTAMH COOTBETCTBYIOILErO NPOQUIIS U T.II.
OpraHu3alys TEeMaTHYECKUX MEPONIPUATUH, SKCKYPCUH U T.II.
peleHre KOHKPETHBIX MTPO(eCCUOHATIbHBIX CUTYAI

TecToBblE BONIPOCHI IJISI IPOBECJACHUA TCKYILICI'0 KOHTPOJIA 10 JTUCIHUIIJIMHE

n/a

Bonpocsl

OTBeTHI

XUMHUYECKHUH DIIEMEHT - 3TO

a) BUJI aTOMOB C OJIMHAKOBBIM 3apsIOM SIpa;

0) 2JIeKTpOHENTpaNIbHAS YACTHUIIA, COCTOSIIAS U3
MOJIOKUTEITHHO 3aPSHKEHHOTO aTOMHOTO SIIpa U
OTpULATCIIBHO 3apPAKCHHBIX DJICKTPOHOB,

B) OTPUIIATEIIHLHO 3apsHKEHHBIN HOH;

I') NOJIOXKUTEIIBHO 3apSKEHHBIN HOH.

H,Z[pO aToMa COCTOUT M3 YaCTHIL:

a) HEUTPOHOB U AJIEKTPOHOB
0) MPOTOHOB 1 HEHTPOHOB
B) POTOHOB U 3JIEKTPOHOB
') HEUTPOHOB

DnekTpoHHas (HopMylia BHEITHETO
AJIEKTPOHHOTO CJIOSl MarHUs

a)3S*
6)382}37
B) 3S “p°
r) 38?2

IlepnoIMYHOCT B N3MEHEHUU
CBOMCTB XMMUYECKUX HJIEMEHTOB
ABJISIETCS PE3YJIBTaTOM

a) MePUOJNYECKOr0 OBTOPEHUSI YUCIIa
AIIEKTPOHOB Ha BHEIIHEM YPOBHE B aTOME;

0) Bo3pacTaHus 3apsja siapa;

B) BO3pacCTaHusA YUCiia 3JICKTPOHOB HAa BHCIITHEM
YPOBHE;

T') BO3pACTaHMUs 3apsi/ia siipa U YHUCIIa DJIEKTPOHOB
Ha BHEIIHEM YPOBHE

JI1st coJieit 1 OCHOBHBIX OKCHJIOB
XapakTepeH BUJl XUMUUYECKOM CBSI3U

a) MOHHAs

0) KOBaJIeHTHAsl HEMOJIApHAas
B) METaJNIMYeCKas

I') KOBaJICHTHAsI IOJISIpHAS

AJIOTPONTHBIE MOJU(HUKAIINHY - 3TO

a) O, u O3
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6) 02 u SOZ
B) 02 u SO3
F) 02 u COZ

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

a) COeIMHEHUS
0) pa3oKeHHS
B) 3aMEIICHHS

r) oOMeHa

8 HcTuHHBIE pacTBOPHI UMEIOT pa3Mephbl
JIUCIIEPCHBIX YaCTHI]

a) MmeHee 1 HM

0) ot 1 10 100 HM
B) 60s1ee100 aHm
r) paBHo 100 HM

9 Kucnotsl umeror popmyiy a) CO,
6) HoCO3
B) K2CO3
r) NaOH
10 | O0Bém raza Bomopoaa, oopasyromierocs | a) 22,4 m;
IIPU B3aMMOJICHCTBUH IIMHKA Maccoit 6,5 | 0) 11;2 i;
IrPaMMOB C XJIOPOBOJOPOIHOM kucinoToi | B)1,12 15
110 YPaBHEHUIO PEAKIIUU r) 2,24 n.

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

11 | AmdoTepHBIe COCTUHEHUS — 3TO
COCMHEHUSI, KOTOPBIE B 3aBUCHUMOCTH OT
YCJIIOBUH, B3aUMOJIEUCTBYIOT C
BEIIECTBAMHU

a) KUCJIOTaMH,

0) OCHOBaHUSMU;

B) KHCJIOTaMH U IIEJI0YaMU;
T') IPOCTHIMH BEIIECTBAMU

12 | Cepnas KuciaoTa ¥ TUAPOOKCH]T HATPUS
IPUMEHSIOTCS B AKKYMYJISITOPHBIX
Oarapesix, TaKk KaK OHU:

a) HEAJICKTPOIIHUTHI

0) ci1abble IEKTPOJIUTHI
B) CHJIBHBIC DJIEKTPOJIUTHI
I') CPEIHUE DJIEKTPOIIUTHI

13 | IlpumeHeHue METAJIJIOB B Ka4eCTBE
MIPOBOTHIKOB OCHOBAHO Ha CBOMCTBAX

a) TBEPAOCTh

0) 2IEKTPONPOBOTHOCTD
B) TUTACTUYHOCTH

T') TeTJIONPOBOHOCTD

14 | CkopoCTh XUMHUYECKOU PEaKIIHI
TOPEHUSI CEPBI B KUCTIOPO/IE
YMEHBIIAETCS TIPU

A) yBeTMYEHUH KOHIEHTPALMU KUCIOpOoJa

b) noBblnieHNH TeMIEpaTypsl

B) nonmxenuu remmeparypbl

I') yBenu4eHnn KOHIIEHTpAIMU OKcHa cepbl (4)

Bapuanr 2

Ne | Boripockl OTtBeTbI
n/n

1 DNEeMEHT aJTOMHHUM - 3TO A) metann

b) nepexoaubrit
B) nemerann
I") uHEpTHBIH

2 ATtoM cocTouT U3 JacTHuIl:

a) HEHTPOHOB U AJIEKTPOHOB

0) MPOTOHOB 1 HEHTPOHOB

B) POTOHOB U 3JIEKTPOHOB

T') U3 MTOJIOKHUTEITHHO 3apSKEHHOTO aTOMHOTO
S7Ipa U OTPUIATENILHO 3apsKEHHBIX

DIIEKTPOHOB
3 OnexTpoHHas (opMyia BHEIIHETO a)3S "
AJIIEKTPOHHOTO CJIOSI HATPUS 0)3S 2})5
B) 3S °p?
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r)3S°
4 B riaBHBIX nmoArpynmnax ¢ yBeIu4eHHEM A) ocrmabeBaroT.
3apsaa sapa METaJuIMYeCKUue CBOMCTBA b) ne uzmensitorcs;
B) ycunmBarorces;
') u3MeHsI0TCS NEPUOTUUECKHU.
5 [IpocTsie BemecTBa, 00pa30BaHHBIC A) KOBaJICHTHAsl HEMOJISIPHAS
HEMETAIIAMH, UMEIOT CBS3h b) xoBaneHTHas moysspHas
B) Merammmueckas
I') nonnas
6 | AmorponHbsie MOAUDUKALIUY - ITO a) rpaduT U anmas
0) rpaduT u cepa
B) rpadut u pocdop
) rpadUT U KPEMHUI
7 Peakuusi, ypaBHEHHE KOTOPOU a) COeIMHEHUS
2Fe(OH)3 = Fe,03 +3H,0 - Q 0) pasaoxeHus
OTHOCHUTCSI K PEaKIIHSIM: B) 3aMEIICHUS
r) oOMeHa
8 CycneH3uu UMEIOT pa3Mephl JUCIIEPCHBIX a) MeHee 1 HM
YaCTHULI 0) ot 1 1o 100 HM
B) 60see100 aHM
r) paBHo 100 HM
9 KuciioTHbIi OKCHA YTIIEKUCIBINA Ta3 UMEIOT a) CO;
bopmymy 6) HoCO3
B) K2CO3
r) NaOH
10 | OTHocuTenbHas MOJEKYJsIpHas Macca A) 123;
Boasl H,O cocraBisieT: b) 46;
B) 18;
I') 44
11 | Ca He B3aUMOJAEHUCTBYET C BEUIECTBAMH: a) CuCl,
0) HCI
B)NaCl
r) H,O
12 | CokpaméHHoMy HOHHOMY YPaBHEHHUIO A) Ca(OH), + H,SO4 = CaS0,| +2H,0
OH +H"=H,0 b) CaCO3 = CaO + CO,1
COOTBETCTBYET MOJICKYJISIPHOE B) Ca(OH), +2H CI = CaCl, + 2H,0
F) 2F€(OH)3 = Fe,03 +3H,0
13 | CkmKeHHBIH ra3 v KHUIKHAE YTIIEBOIOPOIBI A) MOIOIIUX pacTBOPOB;
MPUMEHSIFOTCS B 00CITy:)KMBaHUM aBTOMOOUs | b) /1 oxnmakieHust paauaTopos;
B Ka4eCTBe: B) anmektponuTos;
I') roprouero
14 | PaBHOBeCcHE XUMUUYECKOW PEAKIIUH A) mpUMEHEeHUH KaTanu3aTopa
T NO+0,2NO,-Q b) yBennuenun naBienus
byner cmemniatbes B CTOpOHY MPOIYKTA B) ymeHbIIeHN# aBIeHUsS
PEaKIu Ipr ') noBhIIIIEHUH TEMITEPATYPhI
15 | TexHuueckoe xene30 MoaydaroT METOJIOM A) 2JIeKTpOIU3 coneit
b) BoccTaHOBIEHHE KOKCOM M OKCHJIOM
yTIIepo/Ia U3 JKEIEe3HBIX Pyl
B) runpomeranmyprus
I') anmromorepmus
Bapnanr 3
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Bormpocst

OTBeTHI

MeTtamiel - 3TO 9JICMCHTbBI, aTOMBI
KOTOPBIX HA BHCHIHEM YPOBHC HMCHOT

a) 1 — 2 syekTpoHa, Jerko OTAAIOT UX;

0) GoutbIie 2 3JIEKTPOHOB, MPUHUMAOT UX;
B) 8 3JIEKTPOHOB;

r) 2 — 3 351ekTpoHa U 00pa3yroT aM(oTepHbIC
COCJTMHECHHUS

3apsiz siipa onpeensiercs

A) IOpSAAKOBBIM HOMEPOM 3JIEMEHTA
b) aToMHOI1 MOeKyIsIpHON Maccoi
AIIeMEHTa

B) konnyecTBOM HEUTPOHOB

I') Homepom nepuoja, B KOTOPOM
PacroI0kKEH JIEMEHT

VKaxuTe 3JIEMEHT C 3JIEKTPOHHOMU
KOHpUTypamuein 1s% 25° 2p6 3s° 3p5

a) pochop

0) xJ0p

B) Opom

I') ATIOMUHUHT

B mainbIx neprogax ¢ yBeIM4eHUEM
3apsza sapa METAININYECKUE CBOUCTBA

A) ocnabeBaror.

b) e uzmenstorcs;

B) ycunusatorces;

') U3MEHSIOTCS NePUOIUUECKH.

XuMUYecKas CBSI3b B MOJIEKYJIaX HUTpaTa
HATPHUs U XJIOPA COOTBETCTBEHHO:

A) MOHHAs ¥ KOBAJICHTHAsl HEMOJISIPHAS

b) nonHast u KoBasieHTHas OJSIpHAs

B) metanunueckas u KOBaJeHTHas MOJIIpHAs
I') MeTannuueckast U KOBaJeHTHas
HENoJIsIpHast

AnnoTponHbie MOIU(UKALIMY - 3TO

a) KUCJIOPOJ U 030H

0) KUCIIOPOJI U YIJIEKUCIIBIN ra3
B) KHCJIOPOJ M BOJOPOJL

T') KUCJIOPOJI ¥ a30T

Ca(OH)z + H,SO4 = CaS0,4|] +2H,0 +Q

a) COeIMHEHUS
0) pa3noXKeHHs
B) 3aMeElIEeHUs

r) oOMeHa

Komonanbie pacTBOpbl UMEIOT pa3Mepbl
JMCTIEPCHBIX YaCTHIL

a) meHee 1 HM

0) ot 1 1o 100 HM
B) 601ee100 um
r) paBHo 100 HM

OcHoBanue nmeet hopmyny

a) CO,

6) H, CO3
B) K2CO3
r) NaOH

10

CokpallleHHOE MOHHOE YpaBHEHUE
peakuuu HeNTpanu3au MEXIy
TUJIPOOKCUIOM KaJIbIUS U CEPHOU
KHUCJIOTOH - 9TO

A) Ca(OH)z + H,SO, = CaSO4l +2H,0 +Q
B) Ca’* + 20H +2H" +S0O,% = CaS0O,| +
2H,0+Q

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

I') OH +H" =H,0+Q

11

KucnoTsl B3aMOAEICTBYIOT C
BEIIECTBaMU:

a) KUCJIOTaMH,

0) OCHOBaHUSIMHU;

B) KHCIIOTAMH U IIEI0OYaMH;
') HEeMeTaJlJIaMu

12

OTHOcHTENbHASI MOJIEKYJISIPHAS Macca

A) 123; B) 44; B) 18; I) 46.
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yraekucioro raza CO; cocTaBIseT:
13 PactBop conu kapOoHaTa HaTpUs A) 1711 MOWKY IBUTATEIIs aBTOMOOHIIS
Na,CO3 mpuMeHsItoT: b) nyst 3anuBKM B paguarop
B) nns 3apsaku akkymynsropa
I') kak TorMBO
14 VYKaKuTe YCIOBUS, IPU KOTOPBIX A) OHMKEHUE TeMIIepaTypbl
paBHOBECHE CMELIAETCS B CTOPOHY b) nonnxenue naBaeHus
o0Opa3oBaHMs aMMHaKa B) ymeHblIeHHE KOHIIEHTPALIMU UCXOTHBIX
T 7 "Ny + 3H, 2NHs + 92 xJIx BEILIECTB
I') oTka3 ot karanuzaTopa
15. CruiaBbl Kele3a: Yyr'yH U CTajlb A) BIeKTpOIU3 conei
10JIy4at0T METOJIOM b) BoccTaHOBJIEHHE KOKCOM M OKCHJIOM
yIIepoia U3 >Kele3HbIX Pyl
B) runpomerannyprust
I') amromoTepmust
Bapuant 4
No i/t Bomnpocsl OTBeThI
1 B nacrosiee BpeMs OTKpBITO 00111ee A)63b)100B) 110T) 113
KOJIMYECTBO DJIEMEHTOB
2 Yucno sHEepreTH4YecKuX YpoBHEH B aToMe | A) HOMEPOM MOATPYIIIBI, B KOTOPO
omnpezensercs HAXOJUTCSI 3JIEMEHT
b) Homepom nepuozaa
B) nopsakoBelM HOMEpPOM
I") atToMHO#1 MOJIEKYIIPHOM MacCcor
3 DnekTpoHHas (popmysia BHEIIHETO a)3S "
AJIIEKTPOHHOIO CJI0S yIriiepoaa 0)4S 2p5
B) 28 “p*
r) 352
4 C yBenuyeHHUEM 3apsijia sipa B TIaBHBIX A) ocriaGeBaroT.
MOJArpyNIax HeMeTauTnueckue cBoiictBa | b) He u3menstores;
B) ycunusatorces;
") u3MEHSAI0TCS TEPUOTUYECKH.
5 MoHHas CBs3b XapakTepHa A)HCIB)NaCIB)H,T") C
6 [TpuuuHBI a7IOTPONHS yIiiepoaa A) pa3HOE KOJIMYECTBO aTOMOB
b) pa3Hble KpuCTaIUIMUECKHUE PEILIETKU
B) paznanuus B cBoiicTBax
I') paznuyHas TBEPIOCTH
7 T Ny + 3H,2NHs3 + 92 xJTx a) HeoOpaTUMast
0) obpatumas
B) KaTaJIUTUYECKas
I') HEeKaTaTUTHYECKas
8 DMyYJIBCUU ATO TPYOOTUCTIEPCHBIE a) meHee 1 HM
CHCTEMBI C pa3MEpPOM YaCTHI] 6) ot 1 1o 100 M
B) 60mee100 am
r) paBHo 100 HM
9 AMoTepHbIe THAPOKCUIBI ITO a) CO.
6) H.CO3
B) K2CO3
r) Al(OH);3
10 Macca okcuaa kameius, oopasyromerocst | A)2,81; b)56; B) 28 ;') 5,6 1.
Y pa3JIoKEHNH KapOOHATa KaIbIIHs
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maccoit 50 r?
CaCO; = CaO + CO»7
11 OKHUCIUTENIFHO — BOCCTAHOBUTEIIBHBIC A) Ca(OH), + H,SO4 = CaS0,4| +2H,0
peaKIuu +Q
b) CaCO3 = CaO + CO,1
B) Ca(OH), +2H CI = CaCl, + 2H,0
I') C,H,4 + H,O = C,Hs OH
12 Cpena xkucnas B pacTBOpe A) NaOH
b) HCI
B) NaCl
F) NaNO3
13 Merain — 0CHOBa YEPHBIX CILIABOB A) menp
b) 301010
B) xene3o
I') marnuii
14 CKopoCTb XMMHUYECKOHN peakluy ropeHust | A) yBEIMYEHUU KOHLEHTpAuU
CEpbI B KUCIIOPOJE KHCIIOpo/ia
2S + 30, = 2S0; B) noBbIIcHHH TeMTIEPATYPHI
YMEHbILIAETCS TpU B) nonmxenuu remiieparypbl
I') yBennyeHn# KOHLEHTPALUU OKCUAA
cepsl (4)
15 [IpupoaHbIM ChIpbEM 111 A) U3BECTHSIK
MIPOMBINIJICHHOTO TPOU3BOJICTBA b) xucnopon
HerameéHon n3BecTH (OKCH/1a KaJIbIus) B) runpokcu kanbius
CITY)KHUT I') cynbdat kanbims
Bapuant 5
Ne /i Bomnpocsr OTBeTHI
1 Bocbmyro rpynny riaBHyr HOATPYIITY A) meTtasuibl
00pa3yIoT 3JIEMEHTHI b) nemerannbt
B) nepexonnbie
I') uHepTHBIE
2 N30TONBI 371IEMEHTOB UMEIOT A) 0IMHAKOBOE YMCIIO HEUTPOHOB
b) onnHakoBoe MaccoBoe YMCIIO
B) pa3znoe uncio HeHTpOHOB
') pa3HO€ YKcI0 NPOTOHOB
3 DnekTpoHHas (popMysia BHEIIHETO a)3S*t
3JIEKTPOHHOTIO ClI0s Opoma 6)4S 2;)5
B) 3S °p?
r) 352
4 B nepuonax ¢ yBenuuenuem 3apsija siapa A) ocrnabGeBaroT.
HEMETaJJINUeCKUe CBOICTBA b) He usmenstorces;
B) ycunuBatorcs;
I') N3MEHSAIOTCS TEPUOINUECKH.
5 Jis MeTasioB XapakTepeH BUj A) nonnas
XUMHYECKON CBSI3U b) xoBanenTHast HeTOMsIpHAsS
B) KOBaJICHTHasl MOJIIpHAs
') METaJJTH4YecKast
6 SIBeHue CyIEeCTBOBAHUS HECKOJIBKUX A) agcopOrust
BEIIECTB , 00pa30BaHHBIX OJJHUM b) m3omepus
3JIEMEHTOM, Ha3bIBAETCS B) romonorus
I') uzomepust
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7 Peakuus coenuaenus, oopatumasi, Karai.
AK30TEpMUYECKasl, KaTaTUTHYECKas _'_*A) Ny + 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 AucIiepcHas 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 mepemMenmMBaHnuy TBEPIBIX YACTHUIL
MEXy coO0oM
9 Cob - 310 a) CO;
6) HoCO3
B) K2,CO3
r) AI(OH);3
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 B3aUMOICHCTBYIO C BEIIECTBAMHU | @) KHCIOTAMH;
0) OCHOBaHUSIMH,
B) KUCJIOTaMH U LIEJI0YaMU;
') METaJlJIaMU
12 HesnektponuTsl - 310 A) xJopuj HaTpust
b) cepnas kucnora
B) runpoxcun Hatpus
I') Gensun
13 CrutaBbl B aBTOMOOMIJIECTPOSCHUHT A) e
IMPUMEHSIIOT JUIsl IPOU3BOJICTBA b) no6oBbIxX 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
OTBeThHI
Tecrosoe Bapuant Ne 1 | Bapuant Ne 2 | Bapuant Ne 3 | Bapuant Ne 4 | Bapuant Ne 5
3a/laHue
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] 1] 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 JIEKTPOHHOM CTPOCHHH aTOMOB 3JeMeHTOB. KBaHTOBbIE UKcCIa.
ITpunuun [aynn.
4. 3aKOHOMEPHOCTH pACHPECICHUS SJIEKTPOHOB IO YPOBHSAM M MOAYPOBHSM, JJIEKTPOHHBIE
(dopMyIbl 1 cxeMbl s1eMeHTOB. [IpaBuio XyHna.
5. JluHaMuKa M3MEHEHHS AaTOMHBIX pPAaJUYCOB C POCTOM IMOPSAKOBOIO HOMEpa »JJIEMEHTa B
nepuoanueckon cucreme JI.1M1.Menneneena.
6. 3aKOHOMEPHOCTU IPOSBICHHUS] ATOMAaMH BAJICHTHOCTU M CTEIEHH OKHUCIIEHHS] B 3aBHCHUMOCTHU OT
IIOJIOXKEHUS IJIEMEHTOB B IEPUOINYECKON CUCTEME.
7. 3aKOHOMEPHOCTH M3MEHEHHUs 3JEKTPOOTPULIATEIBHOCTH 3JIEMEHTOB NEPUOJUYECKON CUCTEMBI U
IIPOSIBIICHUS. UMU METAJUINYHOCTH U HEMETAJNINYHOCTH.
8. YcioBus oOpa3oBaHHsl KOBaJEHTHOM CBSI3U. XapaKTEpUCTUKA €€ CBOMCTB — HACBIIIEHHOCTH,
KPaTHOCTH, MOJIIPHOCTH, HAIIPABICHHOCTH.
9. KoopaunanuoHHas cBsi3b Kak 0COOBIN BU KOBaJICHTHOMN CBSI3H.
10.oHHas CcBsA3b: CBOMCTBA, CXOJCTBO U OTJIMYMS OT KOBAJICHTHOM.
11.CymHoCTh BOIOPOIHOM CBsAI3U. MEKMOIEKYISIpHbIE B3aUMO/IECTBUSI.
12.IToHaTHE O CKOPOCTH XUMHUYECKOW peaKkuu U enuHunax e€ usmepenus. Knaccudukamnus peakuuii
10 MEXAHU3MaM UX IPOTEKAHMUS.
13.3ak0H [JEeHCTBUS Macc, poJIb KOHILIEHTpalMi B3aMMOJEHCTBYIOIIMX BELIECTB B TIOMO- U
TeTEPOre€HHBIX CUCTEMAX.
14.YcnoBus BAMSHMS NaBICHHS Ha CKOPOCTb TE€YEHMs XMMHUYECKHMX peakluuid. BelpakeHue 3akoHa
JIEUCTBYIOIINX MAcCC I PEaklMM, B KOTOPOUM Y4aCTBYIOT I'a3bl.
15.BausiHue Ha CKOPOCTh XUMUYECKUX peakiuii TemrepaTypsl (mpaBuiio U ypaBHeHue Baut-I'odda).
16.KatanuszaTopsl U KaTajlu3; CYIIHOCTh OMOJIOTMYECKOT0 KaTajlu3a U OTJIMYHE €ro OT XUMUYECKOTO.
17.XumMnueckoe paBHOBECHE U BIIMSHHME HA HETO KOHIIEHTpALMM MCXOAHBIX BELIECTB U IPOAYKTOB
peakuuii. KoncranTta paBHOBecCHs.
18.ITpunuun Jle IHarense. Bo3MOXHOCTH M yCIIOBUS CMELIECHMS XMMHYECKOTO PaBHOBECHS B
peaKIuAX, COIPOBOKIAIOIINXCS BBIICICHUEM WX MTOTJIOLIEHUEM TEIUIA.
19.1Tpunanun Jle HlaTense. Bo3aMOXHOCTH U yCIIOBUS CMELIECHHS] XUMUYECKOTO PAaBHOBECHS PEAKIIUM,
Y4aCTHUKAMU KOTOPBIX SIBJISIFOTCS Ta3000pa3Hble BEIIECTBA.
20.ITonaTHE O pacTBOpax, paCTBOPUTENAX U PACTBOPEHHOM BELIECTBE.
21. Knaccudukanmsi pacTBOpOB.
22.BecoBble CMOCOOBI BBIPAKEHUS] KOHIIEHTPAIlMU PACTBOPOB: CYIIHOCTb, €IMHUIBI H3MEpPEHHS.
IIpuHun pacuéra Macchl HABECKHM BEIIECTBA MPHU MPUTOTOBIEHWH W3 HETO 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 3JIEKTPOIPOBOTHOCTH pacTBOPOB. OCHOBHBIE MOJOKEHUSI TEOPUH AJIEKTPOITUTHIECCKOM
muccoranuu. CTeneHb MEeKTPOIUTUYECKON auccouuanuu. Kiaccupukanus 37IeKTpOIUTOB MO UX
cuie.
26.KoHcTraHTa aucconmanuy crnaboro snekrponurta. MoHHOe mpou3BeaeHue Bojabl. BomopomaHblit
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II0KA3aTelNb.

27.YcnoBust MpoTEeKaHUs PEAKIIU HOHHOTO OOMEHa JI0 KOHIIA.

28.IlonsTHE O rUApOIM3E coiled. BiusHMe Ha XapakTep THAPOIU3a COMU CHIIBI 00pa3yrommx eé
KHUCJIOT U OCHOBaHUI.

29.CylmHOCTb OKHUCIJIEHUS-BOCCTAHOBJIEHMSI. 3aBUCHUMOCTb XapaKTepa pPeJOKCIPOLECCOB OT peakluu
cpenbl (Ha mpuMepe BOCCTAHOBJICHUS TIEPMAaHTaHATHOHA).

30.Baxxneiiline OKUCIUTEIN U BOCCTAHOBUTEIM. Y CIOBMSI IPOSBICHUS HEKOTOPBIMU BEILECTBAMU
CBOICTB U OKUCIHTENEH, U BOCCTAHOBUTENEH (HUTPUTHI, CYyIb(UTHI; IEPEKUCH BOJAOPOIA).
31.Xumnueckas cB3b B OPraHUUYECKUX COESAMHEHUSX.

32.Teopuss 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. MeXaHH3M peaKIMU 3JICKTPOPHUILHOrO npucoenuHenus. llomyuenue u
MPUMEHEHHE ATKEHOB.

36./luenoBeie yriueBojopoasl. CtpoeHue. Xumuueckue cBoiictBa. [lomyueHne M HOpUMEHEHHE.
HatypanbHblit Kayuyk, U30TPEH, CTPOCHUE U IIPUMEHEHHE.

37.AnKuHbBI, COCTaB, CTPOEHNE, HOMEHKJIaTypa, XUMUYECKUE 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
cocTtaB U ucnoiabszoBanue. Hedptb u mpoaykTsl ee nepepaboTKu, UX NIPUMEHEHUE.

40.CraupTtsl U (eHOIBI, CTPOSHUE U U30MepHsl. MexaHu3M HYKICOPHUIBHOTO 3aMeleHus. S110BUTOCTD
cnupToB. VX BausHUE Ha opraHu3M yesnoBeka. [loiaydeHue u npuMeHeHne CIIUpPTOB.

41.Anpaeruaipl U KeTOHBL. ['omMonormyeckue psanbl. M3oMmepuss U HOMEHKJIATypa. XHUMHUYECKOE H
AIIEKTPOHHOE CTPOCHHE, PEAKINH HYKICO()UIFHOTrO MPUCOEINHEHUSI BOJIOPOa ralIorT€HOBOIOPOIOB.
Peaknnn nmonukonaeHcanyu.

42 KapOOHOBBIE KHUCIIOTHI. DJIEKTPOHHOE CTpOoeHHE KapOoKcuibHOW rpymmbl. OOmas dopmyna u
IpelelbHBIN PsJl MPEeIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. BUBI CTPYKTYpHOU M30MEpHH.
[Tonydyenue, ¢pusznyeckue U XUMHUYECKHE CBOICTBa KapOOHOBBIX KHCIOT. Mbuta. Mblia Kak cosu
BBICIINX KapOOHOBBIX KHUCIHOT. [IpuMeHeHne xkapOOHOBBIX KHCIOT U UX NMPOU3BOJHBIX. lloHsATHE O
CMC.

43.Cnoxubie 3¢upsl. XKupbel. CtpoeHue cioxubix 3¢gupoB. Xupsl m ux cBoictBa. Bricime
KapOOHOBBIE KHCIIOTBI, BXOJAILIME B COCTaB IPHUPOJHBIX KHUPOB (MaJbMUTUHOBAS, OJIEMHOBAS,
cTeapuHoBasi). X mpumeHeHue u poib B npupoje. Puznyeckue U XMMHUECKHE CBOWCTBA KUPOB;
TUIPOJIN3 KUPOB, X OKUCIIEHUE, THAPUPOBAHUE KHUIKUX KUPOB.

44.VYrneBoapl. CTpoeHue MOHOCaxapuaoB (IJIFOKO3bI U (PpyKTO3BI), AMCAXapulioB (caxaposbl),
noJjrcaxapuaoB (Kpaxmala U LeJII0JI03bl); CBOMCTBA INIFOKO3bI, Caxapo3bl, KpaxMaa., [eJUTI0JI03bl U
UX IPUMEHEHHE.

45.A30TconepKaliue opraHMyeckue BellecTBa. Ha3BaHue aMHHOB; CBOWCTBA anM(aTHUYECKUX U
apoMaTHMYECKUX aMHHOB (aHWJIMHA) U MX MPUMEHEHHUE; CTPOCHHE allb(pa — aMUHOKHUCIIOT, CTPYKTYPY
OeiKa, CBOMCTBA M 3HAUYCHHUE OCIIKOB.

IIpakTHyeckue 3agaHusA
Tema 1.1. OcHOBHBIC HOHATHA M 3AKOHLI XUMHUM.
Paccuwnraiite maccoByto noto (%) ISl IepBOTO dJIEMEHTA 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.CKOJBKO JUTPOB BOJOpoAa (H.y.) Cropeso, eciau o0pa3oBanochk 72 T BOJbI?

3.Kakoe komum4ecTBO BelIeCTBAa BOAOPOJA BBIACIUTCS MPH B3aWMOJCUCTBUUM MAarHusi C COJISHON
KHUCII0TON Maccoil 146 r?

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

5.Kakas macca ruipokcua HaTpust moTpedyeTcst A npeBpauienus cyabparta meau (I1I) maccoit 16 ©
B ruapokcua meau (11)?

6.'mapokcua amoMuHUs Maccolt 7,8 T pacTBOpHIIM B coyisiHOU kuciote. Kakas macca coiu npu 3ToM
obOpazoBaiach

7.KakoBa macca HUTpaTa Meau, 00pasyrolierocs npu B3aumojeicteun okcuaa meau(Il) maccoit 4r ¢
a30THOM KUCIIOTOW?

8.Kakoe xonunuecTBo BellecTBa (n) BOJbI MOXKHO MOJIYYUTh, €CIIU CKEUb 3 MOJIb ra3a BOJIOPOIA.
9.Kakoii 06beM kucioposa (H.y.) notpedyercs 1isl ckuranus 2,4r Maraus?

10.CkoaBbKO JIUTPOB BOJOPOIA (H.Y.)MOKHO TOJIYYUTh MIPH ICHCTBUU U30BITKA pa30aBICHHON CepHOU
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
HaTpus ¢ pactBopoM cyiabbara meau(Il).

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

[Tonb3ysick mepuoANYECKOl TaOIUIICH, JaiiTe XapaKTePUCTUKY XMMHUYECKUM 3JIEMEHTaM 10 IJIaHy:
1.Ha3Banne XMMHUUYECKOTO PJIEMEHTA.

2.XUMHUYECKUH 3HAK, OTHOCUTENIbHAs aTOMHAas Macca (Ar) XUMHUYECKOTO 3JI€MEHTA.

3.IlopsIKOBBIII HOMEP XUMHYECKOIO AJIEMEHTA.

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

5.Homep rpynmnsl, noarpymnmna (riaaBHas «A» uinu nodounas «by).

6.CocTaB aTOMa: YMCJIO AJIEKTPOHOB, YHUCIIO MPOTOHOB, YUCJIO HEUTPOHOB.

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

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

9.OnexTpoHHas U dNIEKTPOHHO-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, Oapuii;

| KaJIbITHi, MEJb;

|
I
| HATPHUI, J)KeJe30; |
|
|
|

| Maruwmii, kucopo

Tema 1.3. CTpoenne BeuecTna.
OrnpezenieHre TUTIOB XUMUYECKOM 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 MPH TepMHUecKoM pazyioxeHun 200 T
u3BectHsika CaCO3, coaepxkariero 20% npumeceit?

2.50 r azora, comepxamero 5% mpuMmeced, pearupyer ¢ BOAOpoAOM. PaccuumraiiTe maccy
noJjiyueHHoro ammuaxka NH3.

3.Kakas macca CaO oOpasyercs npu oOxure 400 xr uzBectHsika CaCO3, conepxamiero 6%
npumecei?

4.Kaxkoit 00bém (1) okcuaa yraepoaa (IV) (a.y.) momyuutcs npu ooxure 500 r uzBectusika CaCO3,
cojaepxaniero 8% mpumecei.

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

6.0mpenennTe KOINYECTBO BellecTBa (Moiib) okcuaa yriepoaa (IV), koTopblie MOKHO OTYyYUTh MIPH
pasnoxenuu 350 r uzBectusika CaCO3, coaepxariero 5% npumeceit (H.y.).

Tema 1.4. Bona. PacTtBopbl. JiieKTpoinTHYecKAs JMCCOLUAIUSA.

Pemure 3amaun.

1.Nmeetcs pactBop xjopuaa Hatpust Mmaccoil 250 r, B koTopoM coaepxutcs 50 r xyiopuaa HaTpusl.
BrrancnnTe MaccoByIO JIOJIIO COJIM B 3TOM PacTBOPE.

2.Nmeetcs 30%-HbII pacTBOp a30THOM KUCIIOTHL. Brluncinte Maccy KUCIOThI, coaepkareiica B 200
I' TAKOTO pacTBOpA.

3.CKonbKO TpamMMOB THAPOKCHAA HaTpus coaepxkutcs B 150 r pacTtBopa ¢ MaccoBoul mgomei
TUAPOKCHUAA HATpUs B HEM 6% 7

4.Caxap wmaccoit 90 r pactBopwiu B 500 r Boasl. Bplumciure maccoByro MO0 caxapa B
HOJYy4YHMBILIEMCS pacTBOpE.

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

6.Kakas macca s npurotosieHus 5%-HOro pacTBopa xJopuaa Hatpus mMaccoi 120 r motpebyetcs
COJIN.

7. Hanummre ypaBHEHUs AUCCOLMAIIUY CIETYIOLUIUX 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 coequnenus Ha3biBatoTcst okcuaamu? Kakue u3 npusenennbsix okcuioB Fe203, CrO3, NO2,
P205, MnO, MnO2 sBnsitoTcss KUCIOTHBIMU? HamuimuTe ypaBHEHHS peakIuii B3aUMOJICHCTBUS
KHCJIOTHBIX OKCHJIOB CO LIEI0YaMHU.

2. Hanumwure ypaBHEHHUS peaklUUd, C MOMOUIbIO KOTOPBIX MOXXHO OCYIIECTBUTH CIEAYIOLINE
MpeBpallCHUS:

Fe—Fe203+HCl —?—Fe(OH)3—Fe2(S04)3.

3. Hanummre ypaBHEHUS peakUui B3aUMOJEHCTBUS THAPOKCUAA KajbLUs C CEPHOW KHUCIIOTOH,
MPUBOAAIINX K 00pa30BaHUIO CpeHEHN, KUCIIOW U OCHOBHOM cojieli. HazoBuTe moydeHHbIE COMTH.
4.Kaxoii 06beM ra3a (H.y.) BBIICIUTCS, €CIH K pacTBOpy KapOoHaTta Hatpusi, npuinTh 400 r a30THOMI
KHCJIOTEI ¢ MacCOBOM JoJiel KuciaoTel 20%?

Bapuant Ne2

1. Kakue BemiecTBa Ha3bIBalOTCS OcHOBaHUsAMHU? Hanummre ¢GopMynbl THAPOKCUIOB, KOTOPHIE
cooTBeTcTBYIOT okcupam: MgO, Fe203, CrO, Mn203, SnO. Hanumurte ypaBHEHUS peakuuil
B3aMMOJICHCTBUS UX C KUCIOTAMH.

2. Hanumwure ypaBHEHUsI peakluid, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBUTBH CIEIYIOIINE
MpeBpaLICHHUS:

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

3. C KkakuMH U3 MEePEUUCICHHBIX BEIIECTB MOKET B3aUMO/ICHCTBOBATh TUPOKCU] KATbIIHSI:

a) okcua maruus, 0) okcupn yriaepoxa (IV), B) cymbdar memu(Il), r) docdopnas kucmora, )
rUApOCYNb(aT Kalbliusd, €) THAPOKAPOOHAT MArHHUS.

Hanummnre ypaBHEHUSI COOTBETCTBYIOLIMX PEAKIIMIA.

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

Bapuant Ne3

1. Kakue BemectBa Ha3zbpiBatoTCs coyiaMu? Kakue HOBBIE COJM  MOMKHO TMONYYUTh TIpH
B3aMMOJIeCTBUM HIKe MpuBeeHHBIX coneit: CuSO4; AgNO3; K3PO4; BaCl2?

2. Hanummre ypaBHEHHUS peaklUud, C MOMOIIbIO KOTOPBIX MOXXHO OCYIIECTBUTH CIEAYIOLINE
MIpEeBpaIlCHHUS:

Cu—CuCl2 +NaOH —?—Cu(HS04)2—?—CuO

3. Ykaxure, C KAKUMH U3 TEPEYUCIICHHBIX BEIIECTB MOXKET B3aMMOJICUCTBOBATh CEpHAsl KHCIIOTA: a)
okcua yrinepoza (IV); 6) xanbumii; B) HUTpat Oapust; 1) okcua xxene3a(lll); n) ruapokcun anroMuHUS;
e) cyab(hat ruAPOKCOKAIIBIIHS.

Hanummre ypaBHEHUS! COOTBETCTBYIONIUX PEAKIIUH.

4.Kakas macca HUTpaTa IIMHKa oOpa3zyeTcs Mpu B3auMojencTBuu okcuja nuHka co 100 r 10%-Horo
pacTBOpa a30THOM KHUCIIOTHI?

Bapuant Ne4

1.Kakue BemecTBa Ha3bIBatOTCS Kuciaotamu? Hamumute Gopmysbl CIeTYIONIMX KACTOT:

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

2. Hanumwure ypaBHEHHUs peaklMid, ¢ HOMOIIBIO KOTOPBIX MOXXHO OCYHIECTBUTH CIEAYIOIINE
MIpEBpAICHHUS:

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

3. Hanummre ypaBHEHUsI peakiui B3aUMOJCUCTBUSA THUAPOKCHIA KAJIBIHUS C CEPHOW KHCIOTOM,
MPUBOIAIINX K 00pa30BaHUIO CpeIHEH, KMCIION U OCHOBHOI cou. Ha3oBuTe momydyeHHBIE COIH.
4.Caumm 40 T 10%-HOTO pacTBOpa CEpHOM KHCIIOTHI C pacCTBOpOM HUTpaTa O6apus. Paccuuraiite maccy
00pa30BaBIIIerocs OCaAKa.

Bapuant NeS

1. Kakue conmu Ha3bIBaroTCS OCHOBHBIMHU? Hamummmre ypaBHEHHs pPeakIfil MOTy4eHUS BO3MOMKHBIX
OCHOBHBIX coJiel u3 runpokcua xemnesa (L) u mpeBpaimienus uX B CpeIHIOI COJIb.

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

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

3. HanummuTe ypaBHEHHUS peaklnid, JOKA3bIBAIOMIMX KUCIOTHBIA Xapaktep okcumoB: SeO02, SO3,
Mn207, P205, CrO3.
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4.K pactBopy cymnbdara xeneza (II) mpummmu 200 v 3%-HOro pactBopa THUAPOKCHUIA HATPHSL.
Brruncnure Maccy 06pazoBaBIIerocst ocajka.

Tema 1.6. XumMnuyeckue peaxkuum.
1.PaccraBbTe K03(h(HUIIUMEHTHI B ypaBHEHHUAX PEAKIMil U ONPEIEINTE TUITbI PEaKIIUM:
CaCl2 + Na2C0O3 — 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;

CuClI2 + 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 pEAaKUUH IO OIMCAHHWIO, pAcCTaBbTe KOAPPHUIMEHTHI,
OIIpeIeIUTE TUIIbl PEAKLIUH:

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

2.CepHUCTas KUCIOTa B3aUMOJICHCTBYET C TUAPOKCHIOM HATPUS C 00pa30BaHHEM CyIb(PHUTA HATPUSI U
BO/JIbI;

3.KaJbIUi B3aUMOJCHCTBYET C COJITHOW KHUCIOT ¢ 00pa3oBaHUEM XJIOpHJA KaJbIIMS U ra3a BOAOpo/Ia
(H27);

4.1uTUI pearupyer ¢ BOJIOHM U NPHU 3TOM 00pa3yroTcs TMIAPOKCHU JIUTHS U ra3-Boaopox (H21);
S5.xmopun >xene3a(ll) B3aumopelcTBYeT ¢ allOMUHHEM C 00pa3oBaHHEM XJIOpUIA AITIOMUHUS U
Kelesa;

6.cynbdar HaTpUs pearupyeT ¢ HUTpaToM Oapus M IPU 3TOM IOJIydaeTcs HUTPAT HATpUs U Cyibdar
Oapusi;

7.okxcun azota (V) pearupyer ¢ BOJOU 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 u nosyyaercs pochopHas KUCIOTa;

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

11.cunmkat KaablMs - OKCUA KaJablus + okcul KpeMuus (IV);

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

13. cunukar Kanus + a30THask KUCJIOTa — KPEMHHUEBast KUCJIO0Ta + HUTpAT KaJlus;

14.consiHast KUCIIOTA + THAPOKCH]T IMHKA — BOJA + XJIOPU IINHKA,;

15.cynsdut xenesa (II) — oxcup xenesa (II) + oxcun cepsi (IV);

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

3. Meronom »3nekTpoHHOro OanmaHca mnojdeputre KO3(PPUIMEHTHI, YyKaKUTE OKUCIUTENb |
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+H2804—12+Na2S04+H20;
Mg+HNO3—Mg (NO3)2+NH4NO3+H20;

4. Pemute 3amaun.

1.Ilpu coemunenun 4,2 T Kene3a C CEpod BBIAETWIACH TEIJIOTA, COOTBETCTBYyRomas 7,15 kJx.
CocTaBbpTe TEPMOXUMHUYECKOE YPABHEHUE ITON peaKIlnH.

2. TepMoxuMUYECKOE YPAaBHEHHE PEAKIINH PA3JIOKEHUS U3BECTHSIKA:

CaCO3— CaO+CO2 — 157 x/Ix. Kakoe K0JIM4YECTBO TEIJIOTHI 3aTpayuBaeTCs Ha paszioxkenue 20 r
M3BECTHSKA?

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

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

S5.IIpu coenunenun 18 r amomMuHug ¢ KuciopoaoM Beiaensercs 547 x/lx Ttemnorel. CocraBbTe
TEPMOXHMHYECKOE YPAaBHEHUE dTOU peaKIluu.

6. Tepmoxumuueckoe ypaBHeHue peakiuu okcuaa meau (1I) ¢ consiHol kucnoToi:

CuO + 2HCIl— CuCI2+H20 +63,6 x/I:x. Kakoe KoJM4ecTBO TEIJIOTHI BBIACIUTCS MPU PACTBOPEHUU
200 r okcuga Megu ¢ COJITHOM KHUCIOTOM?

7.1lpu cxuranum 6,08 T MarHus BBIIENHIIACH TEIUIOTa, cooTBercTByromas 152,5 k/lx. CocraBbTe
TEPMOXMMHUYECKOE YpaBHEHUE 00pa30BaHUs OKCUIA MarHUsl.

8. TepMOXUMHUUECKOE YpaBHEHUE PEAKIIUU TOPEHUS dTUJICHA!

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

9.TepMOXUMHUYECKOE YpaBHEHUE PEAKLIMUA TOPEHUS dTUJICHA!

C2H4 + 302— 2C0O2+2H20 +1400 x/Ix. Kakoe KoJIW4YeCTBO TEIJIOTHI BBIICTUTCS, €CIIH B PEAKIUIO
BcTynuio 1 monb kucinopoaa?

10.ITpu coemuuenun 4,2 T xKene3a C Cepol BBIIAETUIIACH TEIUIOTa, COOTBeTcTBYromas 7,15 kJ[x.
CocTraBbTe TEPMOXMMHUYECKOE YPABHEHHE ATON PEAKIUU.

11.TepmoxuMHuUecKOe ypaBHEHUE PEAKIUN PA3I0KEHNS N3BECTHSKA!

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

12.Ilpu cxuranuu 6,5 T IIUHKA BBIIEIWIAch Teruiora, coorBeTcTByromas 34,8 k/x. CocraBbre
TEPMOXHMHYECKOE YPABHEHUE dTOW PEaKITHH.

Tema 1.7. MeTa/llIbl U HEMETAJLIIbI.

|.Hanumure ypaBHEHUsI peaklinii, C MOMOILBIO KOTOPHIX MOXHO OCYILIECTBUTh MPEBPALLECHHUS:
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 MeTallllaM U HeMeTaljlaM IO IUIaHy:

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; |
| ATFOMUHHM, IWHK; || ¢drop, pochop; |
| nurnit, Hukens; | 6powm, iiox; |
| Menb, xeneso; | xucnopox, x10p |

Tema 2.1. OcHOBHbIE NMOHATHS OPraHUYecKOil XHMHU W TeOPHsl CTPOEHUS OPraHMYecKHX
COeIUHEHMIA.

1.CocTaBUTh NOJHYIO B KPaTKYIO CTPYKTYpHBIe (hopmynsr C3HS.

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

3.CoctaBuTh GOPMYIIBI JBYX TOMOJIOTOB JIJIsl BEIIECTBA, HMEIOILIIETO 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 hopmynbl 01HOTO
HU30Mepa U JIBYX roMojioroB. [laiiTe onpeneenne nzoMepa u ToMoJiora.
6.Jlns BeriectBa, mumetomiero crpoenue: CH3 — CH(CH3)- CH2 - CH(CH3) — CHS3, cocraBbTe
(GOpMyJITBI OTHOTO U30MEPA U JIBYX TOMOJIOTOB.

Tema 2.2. YriieBogopoabl 1 MX NPUPOIHbIE HCTOYHHKH.

3ananue 1.CocTaBieHue CTPYKTYpHBIX ()OPMYI TOMOJIOTOB U H30MEPOB OPTaHUYECKUX BEIECTB.
1.1.Kak Ha3pIBatOTCS MO CHCTEMATUYECKON HOMEHKJIATYPE CIAEIYIOIINE aIKEHbI:
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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 (DOPMYIBI BCEX YIIEBOJIOPOAOB, MOJEKYIspHas (opMyla 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) 5,6-1uMeTn-4-ponmirenTeH-2;

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

1.6.Hanuiute cTpykTypHBIE (OPMYIBI CASAYIOUINX aJTKAIHECHOB:

a) 2,3-rekcamauen; 0) 1,3,5-rexcatpuen; B) 2,4-muMeTuineHTaaueH-1,4; r) 2,3-mumeTmioyraaues-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.BeiBeniure MonekyisipHyro (GopMmyny BelecTBa, coaepxkamero 85,7 % yrnepoma u 14,3%
Bogopoaa. [ImoTHOCTH MapoB 1o 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 (Gopmynay razoo0pa3HoOro BemiecTBa, coiepskaimero 93,75% yraepona u
6,25% BOAOPOA, €CIIM MIIOTHOCTH 3TOIO BEILIECTBA 110 BO31yXY paBHa 4,41.

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

2.5.Haiinute MonekymspHyto (HopMyly ajdkeHa, MaccoBas J0JiI BOJAOPOJAa B KOTOPOM COCTABIISIET
14,3%, oTHOCUTENbHAS IJIOTHOCTH 3TOTO BEIIECTBA MO BOJIOPOY paBHa 21.

2.6.Haiinute MonekymsipHyto GopMmyny yrieBogopoaa, coaepxkamero 82,8% yrmepoma u 17,2%
BoZopoaa. OTHOCUTENbHAS IIJIOTHOCTh BEILIECTBA 110 BO3/1yXY paBHa 2.

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

Tema 2.3 Kucjiopogocoaepskanue Oprann4yeckie coeJuHeHusl.

3ananuel. CocTaBieHue CTPYKTYPHBIX (hOPMYII TOMOJIOTOB U M30MEPOB OPTAaHUYECKUX BEIIECTB.
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 IICPBHUYHBIX CIIHMPTOB C YHUCIOM
aTOMOB YTJICPOJa B MOJICKYJIC 4n 60Hee.
1.3. PaCHpCHCHI/ITe CICAYIOIUME BCIICCTBA HA TPpHU TIPYIIbl — CIOUPTHI, aJIbACTHUABI, Kap6OHOBBIC

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 uzoMepa coemuHenus CS5 H10 O, npunHamnexamme pa3iddHbIM
BUJIaM H30MEPUH.
1.6.Hanuiute cTpykTypHBIe (OPMYIIBI CIEAYIONUX BEIIECTB:
a) 2,4-muMeTn-3-3THIITeKCaHAIb;
0) 2,2,4-TpUMeTHII-3-U30IPONUITICHTAaHAb;
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-rerpamerni-3,4- TUATHIITENITAHOBAS KUCIIOTA;
e) 2,4-TMMeTHIITEKCEeH-3-0Bask KUCIIOTa.
3ananue 2.Pemenue 3a1ay Ha HaX0XKJI€HUE MOJIEKYJIIpHOU QopMysbl. YciaoBHe 3a1a4 HEOOXOIUMO
CITUCBHIBATb.
2.1. B yrmeBomopoae MaccoBas a0js yriiepoaa paBHa 84%. OTHOCUTENbHAs IUIOTHOCTH IAapOB
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 pasHa 36. Omnpenenure Gopmyiy.
2.3. MaccoBas moinis yriaepoja B yriieBojopoje coctasisieT 85,7%. [ImoTHOCTh mapoB yriaeBoaopoaa
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 YIIeBOJOPOa.
2.5. YrneBomopon coaepxut 82,76% yriepoaa. Macca 1 1 aToro yriaeBogoponaa (H.y.) COCTaBIISIET
2,589 r. Haitnute MonekynspHyto GopMyiIy 3TOTO YIIeBOJOPOA.

KonTpoubnasi padora
Tema. OcHOBHbIe NOHATHS M 3aKOHbI XuMHMHU. Ilepumoamueckmit 3axoH u Ilepuoamyeckas
cucreMa xumu4yeckux djemMenToB I.U. MenaeiieeBa 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. [loATBepAWTE 3aKOH HA MPUMEPE peaKluu
B3aMMO/JICUCTBUS BOAOPOA C a30TOM.
3. IlpuBemute QopmynupoBky mnepuogudeckoro 3akona J[.M.MenneneeBa. UYrto cumran
JI..MenpeneeB TJIaBHOW XapaKTEpPHUCTHKON anemeHTa.? Kak M3MEHSIOTCS CBOWMCTBA AJIEMEHTOB B
nepuoiax u rpymnmnax?
4 JlaiiTe XapaKTepUCTUKY aTOMOB 110 I1any: Ne 4

41



5. Ompenenuth OTHOCUTENBHYIO MOJEKYIsipHYI0 Maccy BemectB: Cu20, KNO3, Na2SiO3,
H3PO4. /lath Ha3BaHUE KAXJOMY BEIIECTBY.

6.Hanucatp snexTpoHHBIe QOpMYIBl aiisi aroMoB dnmeMeHToB: 14, 37, 41.K KakuMm 3JIEKTPOHHBIM
CceMeNCTBaM OHHU OTHOCSTCS?

Bapuant Ne2

1./lafiTe ompeneneHue MOHATHA: MOJb, OTHOCHUTEIIbHAS MOJEKYJISpHAs Macca, MOJSPHBIA 00BbeM.
UeMy paBeH MOJISIPHBII 00beM JTH000T0 raza npu HOPMaIbHBIX YCIOBUSIX?

2. Jlatite (dopmynupoBKky 3akoHa Aporaapo. OmnpenenuTe, OJWHAKOBOE JHM YHCIO MOJCKYI
COJIEP)KUTCS B

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

3.IlpuBenaure (HOpMyTUPOBKY 3aKOHA COXpPAHEHMS Macchl BemiecTB. llpomumocTpupyiiTe ero Ha
npuMepe peakiuu B3aumoiercTus okcuaa meau (I11) ¢ a30THO#M KUCI0TOM.

4.JlaiiTe XapakTEpUCTUKY aTOMOB 110 1u1any: Ne 6

5.0npenenuTh OTHOCHUTEIBHYIO MOJIEKYJIsIpHYI0 Maccy BemectB: Al12(S04)3, H2S04, K2S,
Mg(OH)2. laTh Ha3BaHUE KaXJIOMY BEILIECTBY.

6.Hanucatp snexkTpoHHble GopMyinbl JIsi aTOMOB aseMeHToB: 17,38,41. K KakuMm 31€KTPOHHBIM
cemeiicTBaM OHU OTHOCSTCS?

Bapuant Ne3

1.JlaliTe ompeneieHUe TOHSATHI: XHMUYECKUE PEAKIUH, XUMHUYECKHUE (POPMYINbI, XUMHUYECKHE
ypaBHEHHUA. UTO Ha3bIBaETCS MHACKCAMH B XUMUYECKHUX (opMyrnax?

2. Ilepeuncnure OCHOBHBIE MOJIOKEHHSI AaTOMHO-MOJIEKYJISIPHON TEOPUH.

3.Ilo kakoMmy mpu3HAKY OJJIEMEHTHl MOJAPA3ICNAOTCI Ha DJIEKTPOHHBIE cemeiicTBa? Kaxkue
AJIEKTPOHHBIE CEMEICTBa BaM M3BECTHBI. K KakuM 3JIEKTPOHHBIM CEMENCTBAM OTHOCSTCS 3JEMEHTHI
KaJIbIIMWA, HEOH, CKaHUH, epuid?

4.JlaiiTe XapakTEepUCTUKY aTOMOB 110 Tu1any: Ne 14

5.0mpenenuTh OTHOCUTEIBHYIO MOJEKyIsapHyto Maccy BemiectB: SO3, CaCO3, H2SO3, NH40H
JlaTh Ha3BaHUE KaK/IOMY BEIIECTBY.

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

Bapuant Ne4

1.laliTe ompeneneHue MOHATUH: aTOM, 3JEKTPOHHOE 00JaKo, IJaBHOE KBAaHTOBOE 4uCiO. YTO
XapaKTepU3yeT INIaBHOE KBaHTOBOE unciio? Kakue 3HaueHusl NpUHUMAET IT1aBHOE KBAHTOBOE YK CIIO?
2.IloueMy B THaBHBIX MOJArPYNIAX CBEPXY BHU3 METALIMYHOCTb 3JEMEHTOB YBEJIMYMBACTCS, a
HEMETAJUTMYHOCTh YMEHbIIaeTcss? YTo XapakTepusyeT 3jeKTpooTpuuartenbHocTh? Kak m3Mensercs
ANEKTPOOTPHUILATENIBHOCTD B IJIaBHBIX MOATPYMIax?

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

4.JlaliTe XapakTEepUCTUKY aTOMOB 110 Tu1any: 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
CEeMENCTBaM OHH OTHOCSTCS?

Tema. CTpoeHne BemecTna.

Bapuant Nel

1. Kakast cBsi3p Ha3bIBaeTCsd KOBaJIeHTHOM HemoussipHO? IIpuBenure cxembl 0Opa3oBaHUsS CBs3€il B
MoJieKkynax OpoMoBonopona W Opoma. Kak HaspiBaeTcss MexaHM3M O0pa3oBaHUs CBSI3U JJI 3THUX
ciy4aes?

2. JlaitTe ompezeneHue MOHATUIO JUIMHA CBI3U. Kak M3MeHsAeTcs JUIMHA CBSI3M MEXKIy aTOMaMH B
MoJieKyJax (TOpPOBOAOPOAA, XJOPOBOAOpPOJAa, OpoMoBoAOpoAa, uojoBoAopoaa. OObAcCHUTE,
ucnonp3ys rpaduyeckue GOpMyNbl IS ITHX COEIMHEHUH U Y4YUTHIBasg HX TIOJIOKEHUE B
MIEPUOIUYECKON CUCTEME.

3. Uro Takoe BaneHTHOCTH? UYem OOBSACHSAETCS CYUIECTBOBAHHME DJJEMEHTOB C IOCTOSHHOM
BaJICHTHOCTBIO? UTO ABIIIE€TCSA MPUUMHON IEPEMEHHOIN BAJIGHTHOCTH MHOTUX 3J1EMEHTOB?
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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 NPENECIbHBIM CIIy4aeM KOBAaJEHTHOM
cs3u? IlpuBeaure cxemy o0pazoBaHMsI XJIOpUIA HATPUS.

2.JlaiiTe ompeneieHUE TMOHATUIO «XUMHUYECKas CBA3b». KakoBbl J1Ba 00s3aTEIbHBIX YCIOBUS
0o0pa3oBaHUs KOBAJIEHTHOM cBsA3M. [lokaxkure Ha mpuMepe oOpa3oBaHMs MOJEKYJIbl BOAOpOAa U3
aTOMOB.

3./laliTe onpeieeHue NOHATUIO CTEIIEHb OKUCIICHUs? Kakue 3J1eMEeHThl UMEIOT ITOCTOSIHHYIO CTEIEHb
OKHUCJIEHHS BO BCEX CJOXKHBIX BellecTBax? Uemy paBHBI BBICUIME M HU3IIUE CTENEHM OKHCIEHUS
3JIEMEHTOB?

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

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

Bapuant Ne3

1.Kakas cBsi3p Ha3bIBaeTCst MeTaiurueckoit? KakoBel ee ocoOeHHOCTH?

2. Kakas cBs3b HasbpIBaeTcsi JOHOpHO-akuenTopHoil. Ilokaxkure cxemy oOpa3oBaHMs JOHOPHO-
AKLIENITOPHOM CBSI3U Ha IPUMEPE MOHA AaMMOHHMSI.

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

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

5.YKaxXuTe TUIBI CBSI3€M WM OIPENCIIUTE CTEIIEHU OKUCICHMS aTOMOB B MOJIEKYJIAX CIEAYIOIIHUX
coeaunenuii: a) OF2 , H202 , MgS04 6) H2S, Na3PO4 , LiOH

Bapuant Ne4

1.Kakyto cBsi3b Ha3pIBalOT MOHHON? MexXIy aTomMaMu KakMX 3JE€MEHTOB OHa oOpaszyercs? Kaxoii
3apsg UMET HOHBl MeTauioB? Kak OHM HaspiBaloTCa? B Kkakue HMOHBI NPEBpAIAOTCS aTOMBI
HEMETAJIJIOB [P MPUCOECTUHEHUH 3JIEKTPOHOB?

2. aiiTe onpeelieHue OHATHIO XUMUYECKas CBA3b. Kakne THUIbI XMMUUYECKOM CBSI3U BbI 3HAaeTE?
3.Hanummure Mexanu3m 00pa3oBaHus CBS3U B Mojiekynax: H2S, Cl2

5.YKaxuTe TUINBI CBA3EH M ONPENEIINTE CTENEHM OKHUCIEHHMS aTOMOB B MOJEKYJaxX CIEHYIOIINX
coenuuenuit: a) Ca(OH)2, K3PO4, NaOH 6) H20, CO2, PH3

Tema. Bona. PacTBopbI. DJIEKTPOIUTHYECKAS] AUCCOLHALMSA.

Bapuant Nel

1.laiiTe ompezneneHue MOHATHIO pacTBOpbl. Kak kimaccuduuupyroTcs pacTBOpHl MO arperarHoMy
cocrosiHuio? Kakue rporecchl MpOTEKaroT MPU PaCTBOPEHUH BEILIECTB B XKHUIKUX PACTBOPUTENSAX?
2.JlaiiTe ompeneneHue MOHATHIO MaccoBOW JoJieil pacTBopeHHOro BemiecTBa. [lo xakum dopmynam
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 HaTpHUs U HUTpaTta cepedpa;

0) COJISTHOM KUCIIOTHI M KapOOHaTa Kalus;

B) xyopuaa xkenesa (II1) u ruapokcuaa Hatpus.

5. Pemnre 3anaumn.

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

2.Ilpurotosnien 20%-Hblii pacTBOp HUTpaTa Kajblusa. BeraucauTe Macchl BOJBI U HUTpaTa KaJlbLUs,
conepskamecs 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 AMCIEPCHBbIE cucTeMbl. Kak KiacCUPUIMPYIOTCS TUCHEPCHBIE
CHCTEMBI IO pa3Mepy YacTHUI] TUCTIEPCHOM (a3bl?
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2. JlaiiTe ompeneneHue MOHATUIO MOHBI. Kakue MOHBI HAa3bIBAIOTCS KaTHOHAMM, a KaKhue€ aHMOHAMU?
[TpuBenuTe npuMepsl KATHOHOB U AHUOHOB.

3.ChopmynupyiiTe OCHOBHBIC TIOJIOKEHUS TEOPHH SJICKTPOTUTHYECKON aucconnanuu. Kro u xoraa
MIPEJIOKUIT TEOPHUIO ANEKTPOIUTUUECKON JUCCOIUAIIH?

4.Hanucath ypaBHEHUE PEAKLIUN MEXY TUAPOKCUAOM KaJUs U COJISHOM 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 1 conu. KakoBa MaccoBasi 10J1s1 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 cynbdara menu(ll).Beruucnure maccy 3Toil coiau B JAaHHOM
pacTBope.

Bapuant Ne3

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

2. Jaiite ompejesieHUE MOHATUIO AIEKTPONNUTHL. Kakue 3JIeKTpOIUThl Ha3bIBAOTCS CUJIBHBIMU, a
kakue cnabbivMu? [IpuBenuTe npumepsl.

3.YeM 0OBsicHsIETCS pa3inyKe B CBOMCTBAX HOHOB U ATOMOB OJIHOTO U TOTO K€ 3JIEMEHTa?

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

a) XJIOpHIa HATpUs U HUTpaTa cepedpa;

0) coJIIHOM KUCIIOTHI U KapOOHaTa Kaus;

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 XJOpHJa ATIOMUHHUS. Bpluumciure Maccel BOJABI U XJIOpHJA
anroMuHus, coaepxamuecs B 200 r Takoro pactsopa.

3.Nmeetcs pacTBOp KapOboHaTa Hatpust Maccoil 250 r, B xotopoM conepxkutcs 50 r xapOoHaTa
HaTpus. Berancianre MaccoByro JIOJIIO COJIA B 9TOM PacTBOPE.

Bapuant Ne4

1.laiiTe onpeneneHue MOHATHIO MaccOBOW JoJeil pacTBopeHHOro BemiecTBa. [lo xakum opmynam
MO’KHO pPacCUUTaTh MacCOBYIO JIOJIO0 PACTBOPEHHOI'O BELIECTBA, MAaCCy PacTBOpa.

2. KakoBa TyIaBHas MNpUYMHA 3JIEKTPOJUTUYECKOM JUCCOIMAUU B BOAHBIX pacTBopax? Yrto
Ha3bLIBAETCS CTEMEHBIO auccornanun? OTaero oHa 3aBUCUT?

3. laiiTe onpezeneHre 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) ruipokcuaa kanus u Hurpata meau (11);

0) COJISIHOM KUCIIOTHI ¥ TUAPOKCHIa Oapus;

B) cysibdaTa HaTpUs U HUTpaTa Oapusl.

5. Pemmre 3amaun

1.IIpurotoBnen 20%-HbIil pacTBOp XJopuAa MarHus. BeruvciauTe maccsl BOABI U XJIOPUAA MarHus,
coaepsxkaruecs B 200 T Takoro pactopa.

2.MmMeetcs pactBop xsopuaa kaiaus maccoil 250 r, B kotopoMm coaepxutcs 50 r xjmopuaa Kaaus.
BbrancnnTe MaccoByIO JI0JIIO COJIM B 3TOM PacTBOpE.

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

Tema. Kinaccndukanns HeopraHu4ecKux CoeIMHEHUI M UX CBOMCTBA.

Bapuant Nel
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1.JTaiiTe onmpeneneHue Kiaccy okcuaoB. Kakue Tumbl okcuI0B BaM u3BecTHBI. [IpuBeaute hopmyIbl
OCHOBHBIX OKCHJIOB, KHCIIOTHBIX OKCHIOB, aM(DOTEPHBIX OKCHIOB, Oe3pa3IMuHbIX OKCHI0B. HazoBuTe
okcupl. [IpuBenuTe NpuMephl peakiiuii XapaKTePHBIX ISl OCHOBHBIX OKCHIIOB, KHCIIOTHBIX OKCHJIOB.
2 IlpuBeneunnic dopmyasl 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.Ilpy momoIM MepUOINIECKON CHCTEMBI COCTaBbTE (DOPMYIIBI OKCHIOB CIIEAYIOIIUX DJIEMEHTOB:
ATFOMHUHHUS, YTIIEPOa, CEPbl, MBIIIbIKA, [IMHKA, Xene3a (II). Ykaxure ux xapakrep.

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

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

Ocuosusbie || Kuciorasie
OKCHIBI OKCHIBI

6.0cy1ecTBUTE CIEAYIOLNE XUMUYECKUE PEBPAILICHUS:

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

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

Bapuant Ne2

1.laliTe ompeneneHue Kiaccy OCHOBaHUN M aM(OTEpHBIX THUIAPOKCHIOB. 3alHIIUTE (DOPMYIIBI
OCHOBHBIX M aM(OTEepHBIX THAPOKCUIOB. Kakue THMIBI OCHOBHBIX THUIPOKCHJIOB BaM H3BECTHBI.
[TpuBeauTe MPUMEPHI PEAKIMA XapaKTEPHBIX TSI OCHOBHBIX U aM()OTEPHBIX THIPOKCUIOB.
2.Pacnpenenute 1o kiaccaM HEOPraHMYECKMX BEIIECTB CIEYIOLIME COCIMHEHHMs] 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, Na2C0O3, H2S04.

3.I1lpy mOMOIIM TEPUOIUYECKON CHCTEMBI COCTaBbTE€ (OPMYINIBI THUAPOKCHIOB CIEAYIOIIUX
3JIEMEHTOB: aJIFOMUHUS, YIIIEPOa, Cephl, MbIIIbsIKa, IMHKA, xkeine3a (II). Ykaxute ux xapakrep.

4. Tns snementoB: Mg, Al, S — cocrtaBbTe (HOpPMYNIBI BBICIIMX OKCHIOB W THAPOKCHIOB.
Pacnionosxure rTHIpOKCHIBI IO YCHIIEHUIO KMUCIOTHBIX CBOMCTB.

5.Br1bepute U3 crrcka, OAHOOCHOBHBIE, IBYXOCHOBHbBIE U TpeXOCHOBHbIE KucioTel: H2SO4, H3PO4,
HC1, H2CO3, HI, HNO3, H2S, HC104, 3anonaute Tabnuiy:

OJHOOCHOBHBIC ” JABYXOCHOBHBIC || TPEXOCHOBHLIC |

6.0cy1ecTBUTE CIeAYIONE XUMUYECKUE TTPEBPAILIECHHUS:

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

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

Bapuant Ne3

1.Jaiite onpenenenue kinacca kucnot. Knaccupukanus kucinor. Homenknarypa kucnor. [lpuBenure
HpUMEPBI peakivii XapakTepHbIX I KUCIOT. OCOOEHHOCTH B3aUMOJICHCTBUS KUCIOT ¢ METalIaMH.
2. HazoBuTe clenyromme COeTMHEHNS U YKaKUTE K KaKOMY KJI1acCy 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.Beimmummre u3 cnucka Toibko (GopMyibl coneil u naiite uMm Hazpanus: MgCO3, CaO, Mg(OH)2,
FeSO4, KC1, CuO, HF, Na2Si03, A1(OH)3, Ba3(PO4)2, Zn(OH)2, Zn (NO3)2, H2SO3, Na2S03,
K20, KBr, 3anonHuB Tabnuiy:

®opmyna || HazBanue
COJIN: BEIICCTBA:

4. 3anumute GpopmMynsl coenuHenuit: okcua 3om1ota (1), okenn ,6poma (I1I), runpoxcun mapranua (II),
KpeMHeBasi kuciota, HuTpar ruapokcomenu (1), pocdar xampius, okcua adrOMUHUS, 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.Kakue w3 naHHBIX BemecTB OyAyT B3aMMOJCHCTBOBAaThH MEXIy coOoi? Hamumure ypaBHEHUS
peaxkuuii 1 Ha30BUTE 00pa3yroIIMecs BELIECTBA!

a) OKCHUJ KaJblIHsl, COJIIHAs KucaoTa, okeus cepol (IV), ruapokcuna kanpius, THAPOKCU]] HATPUS;

0) a30THas KUCI0Ta, OKCUJ Oapusi, THAPOKCUA HaTpusl, okcun yriaepoza (IV), okcun Hatpus.
Bapuant Ned

1. JaiiTe onpenenenue kiuaccy coiieil. Ykaxure knaccuduraiuio coneil. HomeHknarypa cosei.
[IpuBenuTe mpuMepsl peakiyil IOJIYy4YEeHUs Pa3IMYHbIX COJIEH U3 OCHOBAHMS U KUCIOTHI. C MOMOLIBIO
KAKUX PEeaKUI MOKHO IIOJIyYHUTh

a) KUCIYI0 COJIb M3 CpelHel; 0) CpeAHIOI0 COJIb U3 KUCJIOW; B) CPEIHIOI COJb M3 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, H2S03, Na2S03, K20,CI1207,
HBr, BaO, Cu(OH)2,Ca(NO3)2,H3P0O4, Ba(OH)2.

3.I1lpu noMomM NEpUOAUYECKON CHCTEMBI COCTaBbT€ (POPMYJIbl THUIPOKCHUIOB CIEIYIOIIHUX
9JIEMEHTOB: HATpusl, MarHus, UHKa, xkenesa (II). Ykaxure ux xapaxrep.

4. HazoBuTe cliefytonye COeUHEHHS H YKAXKHUTE K KAKOMY KJIaCcCy OHU OTHOCSTCS:

SO3, FeO, H2SiO3, Cu(OH)2, NH4NO3, Ag20, CrO3,P203, CuO, Mn(OH)2 ,Bi203,
Mn207 Fe(OH)2 , K2CrO4 , NaH2P0O4,HgClI2,FeClI3,Ca(NO3)2.

5.3anumute GopMyIIbl COSAMHECHUI: (PTOPOBOAOPOIHAS KUCIIOTA (ITIABUKOBAs ), TUAPOKCH] KOOaIbTa
(IT), nomua xanwius, ruapocynshun 6apus, okcun BaHaaus (V), okcun kpemuus (IV), ruapokcuy
osioa (IV), a3otucras kucnora.

6.Hanumure ypaBHeHHs] BO3MOXKHBIX peaklUid MEXIY BEIIeCTBAMHU: OKCUJ Kanusi, okcui docdopa
(V), runpokcun Oapusi, cepHas KHCiI0Ta, Honua Kanust, HuTpat cBuHna(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 NpHU3HAKAM MOXKHO KJIaCCU(PHUIMPOBATh XUMHUYeckue peakiuu? Kakue peakuuu
SIBJISIFOTCSL PEAKIIUSIMU COCTMHEHMUSI, 3aMEIICHUs, 0OMEHa, Pa3IoKeHUs?

3. Haiite onpenenenue nouaruto OBP. Yem 00yclioBiieHO M3MEHEHHE CTENEeHEH OKHUCICHUS B XO/€
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii? Kak Ha3piBaeTcs mpouecc OTAa4Yd 3JIEKTPOHOB;
IIPOLIECC MPUCOETUHEHUS DJIEKTPOHOB.

4.PaccraBbTe KO3 (HULMEHTHI, OTIPEAEIUTE TUIl PEAKIIH:

H2 + N2 -NH3 CO +02 — CO2

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

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

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

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

5.CocTaBbTe YpaBHEHHsI XMMHUECKUX pEaKLMi, ONUCaHUs KOTOPBIX BaM IpeanoxkeHsl. Onpenenure,
K KaKUM THIIaM XMMHYECKHUX PEaKIMH MPUHAIICKNT KaXaAasi XUMUYECKasi peaKLusl.

a) Ilpu B3amMomeHCTBHHM OKCHAA Kaiblls (HEraméHOW W3BECTH) C BOJOW BBIAEISACTCS TEIJIO H
o0pa3yeTcs THIPOKCU KaJbIHs (ralieHas U3BeCTh).

6) Ilpu npoxanuBanuu kapOoHaTa KaiblMs (M3BECTHSKA) 0OpazyeTcsl OKCUJ KaJbIUs U OKCHJ
yriaepona.

B) [lpm cMmemmBaHuM pPacTBOpPOB TUAPOKCHIA Kadusl U CEPHOM KHUCIOTHI MPOTEKAET pPeaKIuil
HEUTpaIU3aLUU.

r) Pasnoxxenue Hutpara HaTpus ¢ 0Opa30BaHUE HUTPUTA HATPUS U KUCIIOPOJIA.

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

Fe203+ CO—FeO + CO2;

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 HeoOpatumMbiMu? [IpuBennTe npuMepsl.

3.Ha kakue tunbl pazaenstorcs Bce OBP? IlpuBeaute GpopmMyiibl 1 Ha3BaHHS BaKHEHIIMX BEIECTB-
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 pEaKLUi, OIMCAHMs KOTOPBIX BaM IIpeluiokeHsl. Onpenenure,
K KaKUM THUIIaM XUMHUYECKHUX PEeaKIMN MPUHAIISKUT KaXkaasi XUMUUECKasi peakLusl.

a) Ilepekuch Bojopoaa mocTeneHHO pasznaraercs. Ecin B mpoOHMpKYy € MEpeKUchio BOAOpOIA
Hacemarh okcua MapraHna(lV), To peakums mnporekaer ¢ OONBIIONH CKOpPOCTBIO. 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 ypaBHEHHIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOIOM
3JIEKTPOHHOTO OajaHca, yKaXUTe OKUCIUTENb U BOCCTAHOBUTEIb.

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./lafiTe onpeneneHne MOHATHIO XUMUYECKOE paBHOBecHe. Kak BimseT TemiepaTypa Ha COCTOSIHUE
XuMH4eckoro pasHosecusa? [IpuBeaure npumepsl.

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

3.Kak Ha3pIBaeTcsi MeETOJ, KOTOpBIM HcCHoib3yeTcs sl cocraBieHus ypaBHeHuil OBP? Ero
npuMmeHenne 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 + HCI — ZnCI2 + H2?1 Fe(OH)3 — Fe203 + H20

5. CocraBpTe ypaBHEHUSI XUMUUYECKUX PEAKIUM, OMMCaHUs KOTOPBIX BaM MpeiiokeHbl. Onpeaenunre,
K KaKUM THIIaM XMMHYECKHUX PEaKIMH MPUHAIIEKNT KaXaasi XUMUYECKasi peakLus.

a) BzaumonelicTBue IIMHKA C COJISTHON KHUCIOTOM.

6) Ilpu npoxanuBaHuM KapOoHaTa Kayiblius (M3BECTHsSKA) OOpa3yeTcss OKCHJ KaJbIUsl M OKCHJ
yriaepona.

B) Oxucnenne oxcumaa cepsl (IV) kuciaopoaom.

r) Ilpu cmemmBaHuM pacTBOPOB TUAPOKCUIA Kalus M CEPHOM KHCIOTHI MPOTEKAeT peakuui
HEUTpaIU3aLUU.

6.IlonGepure k03pGUIIUEHTH B yPaBHEHUSX OKHCIUTEIbHO-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 cKOpocTu peakiuii. Chopmynupyiite npaBuio Baut-I'odhda. Uemy
paBHA KOHCTAHTa CKOPOCTH?

2. JlaiiTe ompezeneHue MOHATUIO XMMHUYecKoe paBHoBecue. Kakue BHemHue (hakTopbl BIMSIOT Ha
CMeEIlleHnEe XMMHUUYECKOTo paBHoBecus? IlpuBenure npumepsl.

3. JlaiiTe ompelesieHUE MOHATHIO XUMHUYecKue peakuuu. Kakue peakuuu sBISAIOTCS peakLUsMU
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 + HCI — ZnCI12 + H21

5.CocTaBbTe ypaBHEHMs] XMMUYECKUX PEAKIM, OIMCAaHUs KOTOPBIX BaM Ipe/uloxkeHbl. Onpenenure,
K KaKUM THIIaM XMMHUYECKHUX PEaKIMi MPUHAIISKUT KaXaasi XUMUYECKasi 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 COJITHON KHCIIOTOM.

6.ITonbepure K03(pPULIMEHTHI B ypaBHEHHUIX OKHCIUTEIHLHO-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

OO0mas Heoprann4yeckasi XuMHms.

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. Yucnio npoTOHOB, HEUTPOHOB | JIEKTPOHOB B aToMe gropa 199F:

1) p+-9;n0-10; & —19; 2) p+—-10; n0 - 9; & — 10;
3)p+—9;n0—-10;6-9;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 paCTBOPEHUHN KOTOPOT'O B BOJE WIEKTPOJIUTUYECKON AUCCOLMALIMH TIPAKTHY ECKH
HE MPOUCXONT:

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

4) HUTpAT aTIOMUHUS.

AS. BanentHocts ¢ocdopa B coenunennn P203:

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

A6.C pacTBOpOM I'HJpOKCHIA HATPUS PEATUPYIOT:

1) cynmedat meau (II); 2) oxcun meau (I1); 3) ruapoxcun kamus;

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

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

1) OCHOBHBIM OKCHJIOM U OCHOBAHUEM;

2) ambOTEepHBIM OKCUIOM U KUCIOTOIH;

3) ampoTepHBIM OKCUIOM H COJIBIO;

4) kucnoToi 1 aMPOTEPHBIM THIPOKCHIOM.

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) CousiHast KUCIIOTA - OHOOCHOBHAS KUCIIOTA. || 3) BEPHO TOJBKO 6; |

| 4) oba cyKIeHHS 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 CYKICHHS, |
HA3BIBAIOTCS THIPHIAMHU.

| 4) HeBepHBI 00a CYXKACHUS |

B3. ®opmyna || Knacc coenunenus:
BEIIECTBA:
| a) H3PO4 ; | 1) coms; |
| 6) SO3 ; | 2) ocHoBHBIIT OKCH; |
| B) Cu(OH)2 ; || 3) HepaCTBOPUMOE OCHOBAHUE; |
r) CaCl2; | 4) KUCTOTHBIA OKCHU]T; |
| 5) kucnoTa; |
| 6) pacTBOpUMOE OCHOBAHHE. |

| B4. UcxonHble BellecTsa: || IIpoayKThl peakuuu:

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

| |L5) Cu(NO3)2, H20, NO2 |
Yacrtp 3. 3anumuTe HOMep 321aHUA U MOJIHOE PelleHue.
C1.[aiite xapakrepucTuky ¢ocdopa 1Mo ero mojokKeHHUI0 B MEPHOAUYECKON TaOIUIEe XMMHUYECKUX
anemenToB JI.1. Menpeneena.
C2. CocraBbTe ypaBHEHUSI XMMUUECKUX PEAKLIUN COIVIACHO CXEME:!
Fe(OH)3 — Fe203 — Fe — FeSO4 — Fe(OH)2.
HazoBute Bce C105KHBIE BEIIECTBA, YKAKUTE TUIl PEAKIUH.
C3..Hanucarp METO]T AIIEKTPOHHOTO Oayianca (ompenenuTh OKHCIIUTEINb u
BoccranoButens): HCl + CrO3 —CI12 + CrCI3 + H20.
C4. PemmuThb 3a71a9H.
1. Kakast Mmacca ruipokcuia HaTpus moTpedyercs i npeBpaiieHus cyiabparta meau (I1) maccoii 16 T
B ruapokcua menu (11)?
2. Nmeetcs 30%-HbIil pacTBOp a30THOM KUCIIOTHI. BbruncanTe Maccy KucioTel, coaepxanierics 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. Yucnio aToMOB BCeX XUMHUYECKUX IEMEHTOB B MOJIeKyIe (ocOpHOM KHCIOTHI PaBHO:
1)3;2)6;3)10;4)8
A2. Uncno npoToOHOB, 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;&—-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 BOJHOM PacTBOPE MOJHOCTHIO JUCCOLUUPYET:

1) okcun meau; 2) HuTpaT Kanus; 3) cynbdar 6apust; 4) ruapokcun xenesa (111)
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 kKoTopbix SO3 u FeSO4 saBast0TCSI COOTBETCTBEHHO:
1) OCHOBHBIM OKCHJIOM U COJIbIO; 2) aM(OTEPHBIM OKCHAOM H KUCIOTOH ;

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

YacTsb 2. 3a1aHus HA YCTAHOBJIEHHE COOTBETCTBHSI.

| B1. BepHsl i crieqtyronue BeickasbiBanua? || 1) BepHO TONBKO a; |
| a) CepHas kuci10Ta — IByXOCHOBHAS. || 2) BepHEI 06a; |
0) Okcup Kajausi — OCHOBHBIM OKCHU]I. | 3) BEpHO TOJIBKO O; |

| 4) 06a cyxJeHUSI HE BEPHBI.

| B2. BepHbI 11 CyK/IeHHs O COEIMHEHMSAX 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) KuCnOTHBII OKCHT ; |

| 5) xucnora; |

| 6) pacTBOpUMOE OcHOBaHHE |

| B4. Bemecrsa: || ITpOayKTHI TOPEHHUS: |
| a) H2S; | 1) SO2 u H20 ; |
| 6)Na; | 2)co2z; |
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 3JIEKTPOHHOTO OanaHca (ONMpenenuTh OKHCIUTENh M BoccTaHoButenb): HCl +
MnO2 —-MnCI2 + CI2 + H20

C4 Pemure 3anaumn.

1.Ck0pKO TPaMMOB THAPOKCHIA KaIHs TOTpedyeTces s B3auMoiecTBrs ¢ 70T cepHOM KUCIOTHI?
2.Mmeetcs pacTBOp Xjopuaa Hatpus maccoil 250 r, B kKoTopoMm coaepxkutcs 50 T xnopujaa 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. CoctaBbTe TEPMOXMMUUYECKOE YPAaBHEHUE 3TOU PEAKIUU.

Tema. OcHOBHbIC TIOHAITUSI OPraHMYECKOW XHMHHM H TeOpPHS CTPOCHHS OPraHUYeCKUX
COeIUHEHMIA.

Bapuant Nel

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

2.Kaxoii 3aK0OH JIe)KUT B OCHOBE opraHnueckoil xumuu? Ilepedniciure ero OCHOBHbIE MOJIOKEHUS.

3. Ilepeunciure 0COOEHHOCTH CTPOCHHUS U CBOMCTB OpraHMYECKHUX BEIIECTB.

4.CocrtaButh CTpyKTypHBIE hopmynsl coenunenuii: C2H6, C4H10.

5.CocTaBbTe TpU CTPYKTYpHBIE (HOPMYIIBI TOMOJIOTOB BEIIECTBA, CTPYKTYpHas (hopMyIia KOTOPOTo:

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 Buibl HOMEHKJIATYphl OPraHUUECKUX COSIMHEHHUH UCIIONIb3YIOT B HACTOsIIEe 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 sasisitores: 1)ABB; 2)ABE; 3)AB/1; 4) bB/]
Tema. YriieBoaopoabl 4 X NPUPOIHBIE HCTOYHUKH.
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,
i,
(I:H —cI: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. Onpenenurte MOJIEKYJISPHYIO U CTPYKTYPHYIO (GOpMYITy.

2.Yraesogopon coaepxut 16,28% Bomopona. IlnoTHOCTs 3TOro BemecTBa MpPU HOPMAIBHBIX
ycnoBuax 3,839 r/n. Haligure MonekymnspHyio ¢opmyny 3Toro yriaeBojopoaa. Hammcats
CTPYKTYpHYIO GOopMyIly.

3. YrneBonopoa conepxkut 82,76% yrnepona. Macca 1 11 3Toro yrieopopona (H.y.) COCTaBIsieT
2.589 r. Haitgue MonekynsipHyto GopMyily 3TOTo yriaeBoaopoaa. Hamucars cTpykTypHyto Gpopmyy.
4.HazoBuTe mpenMyIecTBa NpUpoAHOro rasa nepej ApyruMyu BUaMy TOIUIMBA.

Bapuant Ne2

1.laiiTe XapakTepUCTUKY FOMOJIOTHYECKOTO Psijia aIKEHOB U AJIKMHOB COTJIACHO IJIaHYy:

a) obmras ¢popmyJia BEIIECTBA;

0) ponoBoii cypdukc;

B) BUJIbl H30MEPUU;

I') HOMEHKJIATypa;

1) XapaKTepHbIE peaKIuu.

2. HasBartsb 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.OTHOCHTENBbHAS TJIOTHOCTH NMAPOB AJKMHA 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 o Bojopoaa pasHa 14,29%. BeiBeaure MoNeKyIIpHYIO GopMyTy
yraeBonopoaa. Hanmucats cTpyktypHyto Gpopmyimy.
3.0tHOCUTENBHAS TFIOTHOCTH MApOB YIJIEBOA0PO/Ia IO BOAOPOAY paBHa 55. MaccoBas 10Jis yriiepoaa
B HeM paBHa 87,27%. BeiBenute MonekynsapHylo ¢opMmyny yrieBojopoaa. Hamucats CTpyKTypHYIO
dbopmymy.
4. Ykaxure 001acTd MPUMEHEHUsI METaHa.
Tema. Kucsiopoacoaep:xamme oprannyeckme coelMHeHNUs.
Bapuant Nel
1. Onmmure XWMHYECKHE CBoWcTBa (QeHona. JlokaxuTe, YTO KHCIOTHBIC CBOWCTBAa (eHoJa
BBIPaXXEHBI CHIIbHEE, YeM Y BOJIbI U CIIUPTOB.
2. Harmmmmre CTPYKTYpHYIO U SMITMPHYECKYIO (DOPMYJIBI BEIIECTBA, HA3BaHHE 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.CocTaBbTe CTpYKTypHBIE (POPMYIIBI IO HA3BAHUSAM CIIUPTOB:
a) reKkcaHon-3; 0) 2-MeTUITNEeHTaHo-2; B) H-OKTaHOI; T) 1-penunnponanon-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.

[Tpu oxucnenun 17,2 r anpaernja aMMHUAYHBIM PAacTBOPOM OKcHaa cepeOpa BwLaenmiioch 43,2 r
Mmetasuia. OnpenesnTe MOJIEKYJIIpHYIO (GOpMyITy albIeruaa.

CocTaBUTh CTPYKTYpHBIE (DOPMYIIBI M30MEpPHBIX albJCTHIOB M Ha3BaThb HUX IO MEXIYHApOJHOM
HOMEHKJIaType.

Bapuant Ne2

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

2. CKOJIBKO CIIUPTOB UMEIOT MoJsieKymsapHyto popmyny C5SH1207? CocraBbTe CTpYKTYpHBIE (POPMYIIBI
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 — TUMETWIITEHTAaHOJ — 3; B) 2-MeTHI-3-3THITeKCaHo — 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.

Keiicobl
Keiic Nel. «Xmop B xu3HM uenoBeka» B SnoHunm oO0benuHEeHHBIMH cuiamMu HannoHaIbHOTO
WHCTUTYTA 3710poBbs U [IpedexrypHoro yHuBepcuteta CHUA3yoku ObUIO MPOBEIEHO HCCIIEIOBAHHE.
YueHble BBISICHUJIM, YTO €CTECTBEHHBIE OPraHMYECKUE BEIIECTBA BCTYIIAIOT B PEAKUUIO C
XJIOPUPOBAaHHOM BOJON M3-TIOJ KpaHa, oOpa3ys ONacHbIE COEJUHEHMs, KOTOPbIE MOTYT CIYKHUTb
NpUYMHOM paka. Takue coenuHeHus HasbiBaroTcd MX, TO ecTh «MyTtareH uke» unu «HeusBecTHbIM
MyTareH».
3amaHus:
1. Ipennoxkute crocoObl YMEHBIICHUS SJIOBUTOTO BIMSHUS XJIOpA B MUTHEBOM BOJIE HA OPraHU3M
YyeJIOBeKa.
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. Haiimure nomomHuTEbHYIO HHGOPMAIIHIO O 3aMEHE XJIOpa MpH 00e33apaKuBaHUH BOJIBI.
6. UccnemyiiTe pasnuyHble TOBapbl OBITOBOW XuMuu B cBoeM jgoMe. CocTaBbTe CHHCOK
XJIOPCOJICPKAIINX COSAMHEHUH, YKOXKUTE MEepPhl 0€30IMaCHOCTH TIPH pabOTe C HUMH.

Keiic Ne2. «Bomoponomobunu — mar B Oyaymee» Apromoommn Honda FCX Clarity Ha BomopoaHbIx
TOIJIMBHBIX 3JeMEHTax e31aT mo jgoporam Espomsr ¢ 2009 roma. B 2011 romy Honda
MPUCOEANHUIIACH K €BpOIeicKoMy nmapTHepcTBY sKkonoruuHoit sHepruu (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 MHOrME aBTOMOOMJIBHBIC KOMIAHHMM pa3pabaThIBalOT aBTOMOOWIH, paboTaromye Ha
BOJIOPOJIHOM TOILIABE?

2. Kak BBIXJIOIIHBIC Ta3bl aBTOMOOWIICH, pabOTAOIMIUX HA YTIECBOJAOPOIHOM TOIUIMBE, BIMSIIOT Ha
3JI0pPOBBE UeJIoBeKa?

3. Kakue «+» u «—» Bl BUIHUTE y BOJOPOIOMOOMIEH?

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 KAaKOM KOJIMYECTBE MOTYT HAxXOJWUTHCS B BBIXJIOMHBIX ra3ax BalllUX
aBTOMOOMIIEH?

Keiic Ne 3. 'a3 Ge3 3amaxa, BKyca u 11BeTa. | opuT ¢ 00pa3oBaHWEM BOJbI U YIJIEKHCIIOIO ra3za. JTo
BEIIECTBO HAXOJUT INMPOKOE NPUMEHEHHE B OBITY B KauecTBE TOIUIMBA, CEJIBCKOM XO3SHCTBE,
MeETaJTypPTUH.

3anaHue:

1. HazoBuTe 3TO BeIiecTBo.

2. K xakomy Kjaccy COeIMHEHUI 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 MPOAYKTHI PEaKIIUH.

5. [Toyemy 3Ty peakiuio Ha3bIBAIOT TOpeHuEeM?

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
KBAapPTHP | IIPU 3TOM OAJJIOH Mporryckail. Yepe3 CyTKH BCE KHIIIBIBI OKa3aJIMCh B OOJIbHUIIE

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 BemniecTBO nmpuaeT 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 CEPOCOJIEPIKAIUX COCTUHEHUH B COCTaBEe HEPTENIPOIYKTOB
CHIJKAET KayeCTBO MOJIyYEHHBIX U3 HUX NPOAYKTOB. [103TOMY OHM MOJBEpPraroTCsi OUMCTKE.

CnocoObl OYMCTKH: 00pabOTKa KHUCIOTOW M OCHOBaHMEM, 3aT€M THJPOOYUCTKA, aACcOpOLMs U
abcopOuus.

Ouncrka kuciaoTamu. [|Jis OYMCTKH OT HEHACHIIICHHBIX YIJIEBOJOPOJIOB M A30THCTHIX OCHOBAHUU
HePTENPOaYKThl 00pabaThIBalOT HEOOIBIINM KOJIUYECTBOM CEPHON KHCIOTHL. 3aTeM Ul OYUCTKU OT
HaTEHOBBIX KHUCJIOT W OCTaTKOB CEPHON KHCJIOTHI MX 00pabaThIBAIOT IIENOYBI0, a TOCIE 3TOTO
IPOMBIBAIOT BOJIOM. OcTaToK mocie 00pabOTKU KUCIOTOW Ha3bIBAETCS KUCIIBIM T'YIPOHOM, @ OCTaTOK
nocyie 00padOTKH MIEN0Ybt0 — HaTOM, (HaTpueBasi Cojb HAQTEHOBBIX KHUCIIOT).

CymHOCTP OYUCTKM HE(PTENpOAYKTOB METOJaMH aacopOuMKM W abcopOIMM  3aKiioyaeTcs 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
Kacnuiickoro Mopsi siBisieTcst Mopckas HedTenoObua, Take Kacnuii 3arpssHsercs 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, JII0JIU B 3alIUTHBIX KOCTIOMAaX, KOTOPbIE COOMParoT HEe(Th JIONaTaMH 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. TloBblmeHHe KOHIIEHTpPAIMK HEKOTOPBIX Ta3oB B arMocdepe MOXKET MPHUBOAWTH 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 00pa3yoLIerocst MeTaHa.

1.ChopmynupyiiTe runores3y BbIIEICHUS METaHA JIIOAbMH.

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

3.Uto sBNIsSIETCSI HCTOYHUKOM BBIZICJICHHS MeTaHa B aTMochepy?

BapI/IaHTLI TEM IIPOCKTOB
1. HccnenoBanue coctaBa MUHEPATLHON BOJBI M PEKOMEHIAITUH TI0 €€ UCTIOIh30BaHUIO.
2. WccrnenoBanue pa3pyliaroniero JeHCTBUS IPUPOTHOM BOBI HA CTPOUTEIbHBIC MAaTEPUAIIHI.
3. CocraBiieHHE TIPOEKTa IBETHUKA/Oropo/ia/caga B 3aBUCUMOCTH OT COCTaBa MPOaHATM3UPOBAHHBIX
MOYB B COOTBETCTBHUHU C U3ANHEPCKUM 3aIIPOCOM (MOHOXPOMHBIN IIBETHUK, IBETHUK OJHOJIETHUKOB,
MHOTOJIETHUKOB, JIEKOPATUBHBIN OTOPO H JIp.).
4. CocraBieHue cOATaHCHPOBAHHOTO MEHIO Ha JCHb (HENENI0) B 3aBHCHMOCTH OT COJEpKaHUS
XUMHUYECKUX MAaKpO U MUKPODJIEMEHTOB B MPOAYKTAaX MATAHUS.
HccnenoBanue KauecTBa IUTHEBOM BOJIEI.
UccnenoBanue mpoO BOJAOMIPOBOIHON BOBI HA TIPEIMET YCTPAHCHUS )KECTKOCTH.
VYcerpaHeHue KEeCTKOCTH BOJbI B CEIbCKOXO03IUCTBEHHOM JIEATETbHOCTH.
KoHTposb kauecTBa TEXHUYECKOM BOJIBI Pa3HbIX BUJIOB B COOTBETCTBUU ¢ MeToaukamu 1o ['OCT.
. Co3anue 1eKopaTUBHON MITYKaTypPKH.
10 IIurMeHTHI B U3JEIHUAX U3 CTEKIIA.
11. HccnenoBanue pa3pymiaoniero AeCcTBUs BOJAbI HA CTPOUTETbHBIC MaTEpUaIbl.
12. OneHka COCTOSHUS BO3/ayXa paboyeil 30HBI CHenUaNnucTa (TEXHOJIOTa, CTPOMTENS M T.OI., C
y4eToM O00NacTd MPOPECCHOHANBHON JAESITeNbHOCTH) B COOTBETCTBHM C HOPMATHBHBIMU
JIOKYMEHTaMHU.
13. OmpeneneHue kpacuTenel B HATypaIbHBIX U TPOU3BOJCTBEHHBIX COKAX.
14. Ananu3 GU3NKO-XUMHUYECKUX CBOMCTB MOJIOKA Pa3IMYHOTO aCCOPTUMEHTA.
15. UccnenoBanue CBOWCTB aCIUPHUHA U U3YUYEHUE €TO BIUSHUS HA OPTaHU3M YEJIOBEKA.
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16. M3yueHue cBOMCTB KpacuTeneil 1 0OHapyKEeHUE MOAcIacTUTeNei B cOcTaBe HOT'ypTOB.
17. O6napyxenue BuramuHa C B HaTypaJbHBIX COKaX.

18. PazpymmrensHoe Bo3aeiicTBue Koka-Kobl Ha OpraHu3M 4eloBeKa.

19. KucnoTHblil 105K1b U €0 BIUSHHUE HA OKPYKAIOIIYIO CpEeay.

20. YcrpaHeHHE )KECTKOCTH BOBI HA MPOMBIIINICHHBIX TPEIIPUITUSX.

21. VccnenoBaHue cocTaBa U Ka4yecTBa MOPOKEHOTO.

22. CopeprkaHue HUTPATOB B 3€JICHU.

23. Ompenenenue coaepkanusi BuTamMmuHoB A, B1, B6, B12, P, C B opexax.
24. Omnpepnenenue oOIIEH KECTKOCTH BOJIBI.

25. OmpeneneHne KUCIOTHOCTH XJI€000YIIOUHBIX HU3ICTUH.

26. Omnpenenenue Hanmuyus BUTaMuHa C B pa3JIMYHBIX BUJAX KAITYCTHI.

27. OmnpezneneHue HATMYKS BUTAMUHA A B Pa3JIMYHBIX BUIaX OBOIICH.

28. OmnpeneneHre KUCIOTHOCTH XJIEOO0YIOUHBIX H3ACITHMA.

29. OmpeneneHue KUCIOTHOCTH MOJIOKA.

30. Coznep:kanue HUTPATOB B KapTodere.

31. Omnpenenenuie 0OIICH )KECTKOCTH BOJIBI.

32. ConeprkaHHE HUTPATOB B OBOIIAX U WX BJIMSHHE HA OPTaHU3M UYEIOBEKA.

Tembl 10K1210B
. CoBpemeHHbBIE METObI 00€33apa)KUBaHUS BOJIBI.
. AJIIOTpONHS METAJIIOB.
. Ucnionp30BaHMe paguoaKTUBHBIX U30TONOB B TEXHUYECKUX LEISX.
. PeHTreHoBcKoe U3Iy4eHHe U €ro UCIOJIb30BaHUE B TEXHUKE U MEJIULIUHE.
. OxpaHa OKpyXarolei cpeibl 0T XUMUYECKOTr0 3arps3HEHUS.
. CepHas Kuciora — «xjae0 XMMU4ECKON IPOMBILIUIEHHOCTH.
. [IpakTideckoe mpUMEHEHUE IIEKTPOIN3a: papuHIUPOBAHUE, FATbBAHOILIIACTUKA, FAIbBAHOCTETHS.
. UcTopus mBEACKON CIIMYKH.
. Ponb MeTanioB B UCTOpUM YEJIOBEUECKON LIMBUIN3ALIUY.
10.Ucropust pa3BUTHS YEPHOU METAJUTYPIHH.
11.Mcropus pa3BUTHS IBETHOW METAJUTYypPIHH.
12.CoBpeMEeHHOE METaTYpPTHUECKOE MPOU3BOICTBO.
13.Ponp MeTaIIoB U CIUIABOB B HAYYHO-TEXHUYECKOM MpOrpecce.
14.Koppo3ust METaIoB U COCOOBI 3aIIUTHI OT KOPPO3UH.
15.9kon0rnueckre acneKThl UCIOJIb30BAHUS YTIIEBOIOPOJAHOTO ChIPHSI.
16.OxoHOMHYECKHE  aCHEeKThl  MEXAYHApOJHOIO0  COTPYOHMYECTBA MO  HCIOJIb30BAHHUIO
YTJIEBOJOPOAHOTO CHIPBSI.
17.Xumus yriieBogopoJHOTO ChIPbs.
18.YT151eBO1I0pOIHOE TOTUIMBO, €70 BUIBI U HA3HAUCHHUE.
19.CuHTeTHYeCKHE KayqyKU: UCTOPHS, MHOTOOOpa3ue U MEePCIeKTUBBI.
20.Pe3nHOTEXHUYECKOE ITPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IPOrpecce.
21.ITpuMeHeHnEe apOMaTHYECKHUX YIJIEBOAOPOIOB.
22. ApomaTthueckue yrieBoJI0pOobl Kak ChIpbe AJIs MPOU3BOJICTBA MECTULIUIOB.
23.HedTh 1 €€ TpaHCIIOPTUPOBKA KaK OCHOBA B3aMMOBBITOAHOTO MEXIYHAPOAHOTO COTPYTHUIECTBA.
24.CBapoyHO€ TPOU3BOACTBO U POJIb XUMHH YIIIEBOJIOPOJIOB B HEM.
25.Y1neBoibl M UX POJIb B )KUBOU MPUPO/IE.
26.CpencTBa rurueHbl Ha OCHOBE KHUCIIOPOJICOIEPKAINUX OPTAaHUYECKUX COSTUHEHUH.
27.Cunrerndeckue Moromiue cpeactsa (CMC): ToOCTOMHCTBA U HEJOCTATKHU.
28 Jlepunur Oenka B MHILEBBIX MPOAYKTaX U €ro IMpPeoJ0JIeHHEe B paMmKax TIJo0aabHOU
MIPOJIOBOJILCTBEHHOMN MIPOrPAMMBI.
29.Xumus 1 OM0JIOTHS HYKJIEUHOBBIX KUCIIOT.

O 00 1 N N K W —

Tembl pedepaToB
1. buorexHonorus u reHHas WHXeHepus — TexHonoruu X XI Beka.
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2. HanorexHomorusi Kak TNPHOPUTETHOE HANpPAaBICHHE pa3BUTUS HAYKH M TPOHM3BOJCTBA B
Poccuiickoit denepanumu.

CoBpeMeHHbBIE METOBI 00€33apaKUBaHUS BOJIBIL.

Annotponusi METaJjIoB.

Kuznp u gesrenpHocth .M. Mennencena.

«[lepuoanueckoMy 3akoHy OyAyliee He IPO3UT pa3pyLIEHUEM. . .»

Cuntes 114-ro snemenTa — TpuyM{Q poCCUICKUX (HUZNKOB-SIEPIIIKOB.

N3oTonsl Bogopoa.

Hcnonp30BaHue paJiOaKTUBHBIX U30TOMOB B TEXHUYECKHUX IIETISX.

10 PeHTreHoBcKOE U3IIydyeHHE U €ro UCTIO0Ib30BaHUE B TEXHUKE U METULIMHE.

11. IIna3zma — yeTBEpTOE COCTOSIHUE BELIECTBA.

12. AmopdHusie BemecTBa B MpUpo/Ie, TEXHUKE, OBITY.

13. Oxpana okpyxaromeil cpespl 0T XUMUYECKOTO 3arpsi3HeHus. KomnuecTBeHHbIE XapaKTePUCTUKU
3arpsA3HEHUs OKPYKAOLIEH Cpe/ibl.

14. TlpumeHeHue TBepAOTrO U ra3000pazHoro okcuaa yriaepoaa (IV).

15. 3ammra 030HOBOrO 3KpaHa OT XMMHUYECKOI'O 3arpsi3HEHMSL.

16. I'pyOoamcriepcHbIE CHCTEMBI, MX KIACCU(PHUKAIMSI M HCIOIb30BaHUE B MPO(ECCHOHATBLHOU
NEeSITEIbHOCTH.

17. Kocmernueckue remnu.

18. IlpumeHeHHE CYCIEH3UI U 3MYJIBCUI B CTPOUTENHCTBE.

19. MuHepassl U TOpHBIE TTOPOABI KaK OCHOBA JTUTOC(EPHI.

20. PactBOpBI BOKpyT Hac. Tursl pacTBOpPOB.

21. Bopa kak peareHt u cpena sl XMMHUYECKOro Mporecca.

22. JXuznb u nesrenbHocTh C.AppeHuyca.

23. Bxiiag oTe4eCTBEHHBIX YUYEHBIX B PA3BUTHE TEOPHH AIEKTPOIUTHICCKOM TUCCOIHALINH.

24. YcTpaHeHHeE )KeCTKOCTH BOJbl Ha IPOMBIIIICHHBIX MPEANPUATHIX.

25. CepHas KHCIOTa — «XJI€0 XMMUYECKOH MPOMBIIIIEHHOCTH.

26. Vcnonp3oBaHWE MUHEPAIBHBIX KUCIOT HA TPEANPHUATHIX PA3THIHOTO TPOQHIIS.

27. Okcufpl ¥ CONU KaK CTPOUTENIbHbIE MaTepHUaIbl.

28. Ucropus rurca.

29. IloBapeHHas COIb KaK XUMHUYECKOE CBHIPhE.

30. Muoronukuii KapOOHAT KaJbIHs: B TPUPOJE, B IPOMBIIIJICHHOCTH, B OBITY.

31. Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

32. BuptyanbHOE MOJIETUPOBAHNE XUMHUECKUX MPOIIECCOB.

33. DIeKTposn3 pacTBOPOB JIEKTPOIUTOB.

34. DAeKTpoNH3 pacIiiIaBOB JICKTPOIHUTOB.

35. IIpaxTHueckoe pUMEHEHNe JJIEKTPOJIH3a: paduHHpOBaHUeE, raJbBaHOIUIACTHKA,
rajbBaHOCTETHSI.

36. Hcropus nmosnyuyeHHs U IPOU3BOJCTBA ATIOMUHUS.

37. DIeKTpOoNUTHIECKOE MOTydeHne U padUHHUPOBAHNE MEITH.

38. XKusnb u aesrenbHOCTD I, J[9BH.

39. Ponp MeTauioB B WCTOPWHM UEIOBEUECKOW IMBHIM3AIMH. VICTOpHS OTEUECTBEHHOW 4YepHOM
metautyprud. CoBpeMeHHOE METaJUTypru4ecKoe MPOru3BOACTBO.

40. Hcropusi OTEUECTBEHHOW IBETHOW MeETaUTyprud. Pojb MeETalioB W CIUIAaBOB B HAy4YHO-
TEXHUYECKOM IpOorpecce.

41. Koppo3usi METauIoB U COCOObI 3aIIUTHI OT KOPPO3HH.

42. VuepTHbIe WK O6JaropoIHbIE Ta3bl.

43. Poxmaroriue Coju — raJoTeHBlI.

44, Victopus IIBEACKON CIIUYKH.

45. Wcropusi BOSHUKHOBEHHUS M Pa3BUTHS OPTaHMYECKONH XUMUH.

46. Xwusnb u nearenpHocTh A.M.ByTieposa.

47. Butanms3m u ero Kpax.

48. Ponb oTedecTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MHUPOBOM OPraHMYECKONW XUMUH.
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49. CoBpeMeHHBIE PEACTABICHUS O TCOPHH XUMUYECKOTO CTPOCHHUS.

50. Dxosoruuyeckue aceKThl UCIIOJIb30BaHMsl YTIIEBOAOPOAHOTO ChIPBSI.

51. DKOHOMMUYECKHE  AaCNEKThl  MEXAYHAapOAHOIO  COTPYJHMYECTBA IO  MCIOJIb30BAHUIO
YIJIEBOAOPOAHOTO CHIPBSI.

52. Uctopust OTKpHITHS M pa3pabOTKH Ta3oBBIX M HE(QTAHBIX MecTopoxaeHuil B Poccuiickoii
denepanuu.

53. Xumus yriaeBoJOpOAHOTO ChIpbs U MOs Oynymas mpodeccusi.

54. YrneBoJopoJHOE TOILUIMBO, €r0 BUJIbl U HA3HAYCHHUE.

55. CuHTeTHUYEeCKHE KaydyKH: HCTOPHUS, MHOTOOOpa3ue U NepCIeKTHBHI.

56. Pe3nHoTEeXHMUYECKOE MPOU3BOJCTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IpOrpecce.

57. CBapoyHO€ IPOU3BOJCTBO U POJIb XUMHUU YIIIEBOJAOPOIOB B HEM.

Kpurtepnu onieHKH KOMIIBIOTEPHOI0 TECTHPOBAHMS

[Ipy mpoBegeHHM TEKYLIEro KOHTPOJSI YCIEBAEMOCTH B BHUJE TECTUPOBAHMS KOJIUYECTBO
BONIPOCOB iis cTyAeHTa - 30. Bompockl /uist CTYZACHTOB BBIIAIOTCS CIyYallHBIM 00pa3oM, MOITOMY
OJIHOBPEMEHHO CTYJIEHTBhl OTBEYAIOT HA Pa3HOOOpAa3HbIE MO YPOBHIO CIOKHOCTU TECTOBBIC 3a/IaHUS
CJICAYIOIIETO THUIIA: BHIOOP OJHOTO MPAaBMIIBHOTO OTBETA; BHIOOP HECKOJIBKHX MPABUIBHBIX OTBETOB.
Ha Brimonnenue 3ananuii orsoautcs 40 MUHyT.

3HaHMSI CTYIEHTOB OLIEHUBAIOTCS 110 NATUOAIIIBHONW CUCTEME.

KomnunuecTBo mpaBMIIbHBIX OTBETOB:

85-100% - oTimuHoO,

70-84% - xoporio,

50-69% - ynoBIETBOPUTEIBHO,

0-49% - Hey1OBIIETBOPUTETIHHO.

Kpurtepuu onieHuBaHus NPaKTHYECKUX PadoT:

[Ipy moAroToBKE K MPAKTUYECKOW paboTe PpEKOMEHAYETCS MCIOIb30BaTh KOHCIEKTHI
JeKIUH, y4yeOHO-MeToAnYecKoe U MH(OpMaIlMOHHOE o0ecrieueHne aucuuIuinHbl. Kaxmoe 3amaHue
IIPAKTUYECKON pabOThI OLIEHUBAETCS 110 NATH OalbHOM IIKaJIE:

OneHKka «OTJIIMYHO» BBICTABISETCA IPH COOJIOACHUU CIEAYIOIIMX YCJIOBUM: CTYIEHT
BBINTOJTHSICT MPAKTHUECKUE 3a/1a4X B TIOJTHOM 00bEME, OTBEYAET Ha BCE IIOCTABIICHHBIE B TPAKTUYECKON
3aJ1aue BOIIPOCHI, BHIIIOIHSET BCE 3a/1aHUS MPAKTHUECKON 3a1auH.

OneHka «XOpOIIO» BBICTABISCTCS IO CIEAYIONIMM KPUTEPHSIM: CTYISHT JIOIyCKaeT B
pELICHUH MpPaKTHUYECKOM 3ajjaud  HEe3HAYUTEIbHbIE HETOYHOCTH; IPaBHJIBHO  MPUMEHEHbI
TEOPETUYECKHUE 3HAHMUSL.

O1neHka «yJOBJIETBOPUTEIIBHO» BBICTABJIAETCS IO CIEAYIOIIMM KPUTEPHUSIM: JIOIYCKaeT B
peIIeHNH TMPAaKTHYECKOW 3a/Ja4il 3HAYUTEIbHbIE HETOYHOCTH, B TOM YHCJE HETOYHO NPHUMEHEHBI
TEOPETUYECKUE 3HAHMUSL.

O1neHKa «HEYIOBIIETBOPUTEIHHO» BBICTABISETCS MO CIEAYIONIMM KPUTEPHSM: CTYICHT He
BBITOJIHSCT 3a/1aHUs IPAKTUUECKON 3a71auil, OTBETHI COJIEPHKAT CYLIECTBEHHBIE OLIHOKH.

Kpurtepuu onieHKH NPOMeKyTOUHOM aTTeCTALMM:

3HaHUs CTYIEHTOB OLIEHUBAIOTCS 110 MATHOAIIBHON CHCTEME.

5 «OTIIMYHOY - TITYOOKO M TIPOYHO YCBOEH BECh MPOTPAaMMHBIN MaTepHal; MOCIeI0BATEIEHO H
TOYHO TIOCTPOCHA pEYb; OTCYTCTBYIOT 3aTPyIHEHHs C OTBETaMHM Ha JIOTOJHUTENbHBIE WU
YTOYHSIIOIIHE BOTIPOCHI,

4 «Xopouio» - yCBOGH BeChb NMPOrPaMMHBIM MarepHaji; B pedd HMEIOTCS HE3HAYMTENIbHbIE
HETOYHOCTH; TMPABHIBHO MPHUMEHEHBI TEOPETUYECKHE 3HAHUS; Ha OOJBIIMHCTBO JOMOJHHUTEIBHBIX
WIN YTOYHSIOIIMX BOIPOCOB JIaH OTBET;

3 «yIOBJIETBOPUTEIHLHO» - YCBOGHA OCHOBHAs YacTh MPOTPaMMHOTO Marepuaia; pedb He
CONECPXKHUT  «IeTaleil»;  HeAOCTaTOYHO-TIPaBUJIbHBbIE  (OPMYJIHUPOBKH, Ha  OOJBIIMHCTBO
JIOTIOJTHUTEIIHHBIX WIIA YTOYHSIOMIMX BOIIPOCOB UCTIBITHIBAIOTCS 3aTPYJHEHUS B OTBETE,

2 «HEYyJIOBIETBOPUTEIBHO» - HE YCBOEHA 3HAYMTENIbHAS YacTh MPOrpaMMHOIO MaTepHala;
OTBET COACP)KUT CYIIECTBEHHBIE OINOKH.

B xoze onieHnBaHUs MOTYT OBITh YUTEHBI INUHOCTHBIE PE3YJIbTATHI.
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5. OCOBEHHOCTH PEAJIMBAIIMU JUCHUIIJINHBI 1151 THBAJIN/10OB U JINIL]
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

B cnyuae oOydeHus B KOJJIEKE JHI[ C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMU 3]I0pOBBS
YUUTBIBAIOTCSI OCOOEHHOCTH TCHUXO(PHU3MUECKOTO PpA3BUTHUS, HHIUBUAYabHbIE BO3MOKHOCTH U
COCTOSTHUE 37I0POBbsI TAKMX 00YUYaAIOIIUXCSL.

OO6pa3oBanue OOyYArOMMUXCSI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS MOXKET OBIThH
OpPraHU30BaHO KaK COBMECTHO C APYTUMHU OOYUAIOIUMUCS, TaK U B OTAEIbHBIX TPYIIIaX.

OOyuaronyecss U3 4YUCla JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pOBBSI 00€CIICUEHBI
MEYAaTHBIMU U (WUJIM) 3JEKTPOHHBIMU 0Opa30BaTENbHBIMU pecypcaMu B GopMax, aJanTHPOBAHHBIX K
OTPaHUYEHUSAM HX 3T0POBBSI.

OOyueHne WHBATUAOB OCYLIECTBISAETCS TakKe€ B COOTBETCTBUU C WHAMBUAYAJIbHOMN
porpamMmoi peabuianTaluy HHBaIuAa (MPY HATHUYUHN).

Jljig U ¢ orpaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbSI IO CIIYXY BO3MOXHO MPEAOCTaBICHUE
yueOHoM MHGpOpMAIUu B BU3YAIbHON (opme (KpaTKuil KOHCHEKT JIEKIUW; TEKCThl 3amanuii). Ha
ayJTUTOPHBIX 3aHITUSX JOMYCKAETCs MPUCYTCTBUE ACCHCTEHTA, a TAaKXKe CypAONEepPeBOTUMKOB U (MIIN)
TU(dI0CYpAOTIEPEBOTUMKOB. TEKyIIMil KOHTPOJb YCHEBAEMOCTH OCYIIECTBIIAETCS B IHCbMEHHOM
dbopme: oOydvaromuiics MUCHbMEHHO OTBEYAET Ha BOIMPOCHI, MUCHMEHHO BBIMOJHSACT MPAKTUYECKHE
3amanus. Jlokman (pedepar) Takke MOXKET OBITh NMPEACTaBICH B NMUCBMEHHOW (opMme, IPH ITOM
TpeOOBaHUS K COAEPKAHUIO OCTAIOTCS TEMH ke, a TPeOOBaHUS K KaueCTBY M3JIOKEHUS Marepuaia
(MOHATHOCTh, KAa4yeCTBO pEYM, B3aUMOJCHCTBHE C ayAUTOpHEHM M T. J.) 3aMEHAIOTCS Ha
COOTBETCTBYIOIIME TPeOOBaHUS, MPEIbIBISEMble K MHUCHbMEHHBIM pabdoTaM (KauecTBO OhOpMIICHHS
TEKCTa M CIHCKA JUTEPAaTyphl, TPaMOTHOCTh, HAJIIMYHE WJUTIOCTPAMOHHBIX MaTEepPHajiOB H T.1.).
[TpomexxyTouHasi aTTecTauus AJs JIMI C HAPYIICHUSIMH ClyXa MPOBOAUTCS B MUChbMEHHOU ¢opme,
IIPY 3TOM HUCTIOJB3YIOTCS 00IIHMe KpuTepun orieHnBanus. [Ipy HE0OX0MMOCTH BpeMsi IOATOTOBKU K
OTBETY MOXET OBbITh YBEIHUYCHO.

JUis AUl ¢ OrpaHHYEHHBIMH BO3MOXHOCTSMH 3[0POBBSl 110 3PEHHUI0 YHHUBEPCUTETOM
o0ecrieynBaeTcsl BBITYCK M HCIIOJIB30BaHME HA YYEOHBIX 3aHATHIX albTEPHATHBHBIX (OPMATOB
NEeYaTHBIX MaTepUasIoB (KPYMHBIA MIPUPT UK aynuodaiiiasl) a Takke oOecreyuBaeT 00ydaromuxcs
HAJUICKAIMMUA 3BYKOBBIMH CPEJICTBAMHU BOCTIPOU3BEACHUS HHPoOpManuu (AUKTOGOHOB U T.I.).
JlomyckaeTcsi  NMPHUCYTCTBHE  AaCCUCTEHTA, OKa3bIBAIOLIEr0  OOydaroumieMycss  HeoOXOAMMYIO
TEXHUUYECKYIO0 OMOIIb. TeKyInid KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIsIETCS B yCTHOHN (opme. Ilpu
NPOBEICHUN MPOMEXYTOUHON aTTEeCTAllMM JUIsl JIMI| C HapyLIeHHEM 3pEHHsI TECTUPOBAHHUE MOXKET
OBITH 3aMEHEHO Ha YCTHOE cOOeceJOBaHKE 110 BOIIPOCAM.

JUis U1l ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMM 3/10pOBbS, MMEIOLINX HapyLIIECHHs OMNOPHO-
JIBUTaTE€IbHOIO amnmapara MaTepHalbHO-TEXHUYECKHE YCIOBHUS YHUBEPCUTETAa O00ECIEUHBAIOT
BO3MOXHOCTh OECHPEIATCTBEHHOIO0 JOCTyNa OO0yYaroluxcs B Y4yeOHbIE MOMELIEHMs, a TakKke
npeObIBaHNs B HUX (HAJMYWE TMaHAYCOB, TMOPYYHEH, PacHIMpPEHHBIX IBEPHBIX IMPOEMOB, JU(TOB;
HaJIM4YMe CIEelUaNbHBIX KpPecell U IPYTUX MPUCTIOCOOICHUI).

Ha aymuTopHBIX 3aHATHAX, a TakXe NpPU TMPOBEIACHUU TMPOLEAYP TEKYIIErOo KOHTPOJIS
yCIIEBaEMOCTH U IIPOMEKYTOUHON aTTECTALMH JIMLIaM C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbS,
UMEIOIIMM  HapyIICHUs]  OMOPHO-ABHTAaTENFHOTO  ammapara MOTYT OBITh  NPEIOCTaBIICHBI
HE00XO0/IMMbIe TEXHUYECKHE CpeJICTBa (MepCOHANbHBIA KOMIBIOTEP, HOYTOYK WJIM IPYTOM Tajpker);
JIOTTyCKAeTCsl ~ MPHUCYTCTBHE  aCCUCTEHTAa  (ACCUCTEHTOB),  OKa3bIBAIOIIETO  OOYyYarOIUMCS
HEOOXO/IMMYI0 TEXHHYECKYI0 IOMOIIb (3aHATH paboyee MeECTO, MEpPelBUTaThCsA IO ayIUTOpPHUH,
MPOYUTATh 3aJJaHuE, 0QOPMUTH OTBET, OOIIATHCS C IIPETIOAABATEIIEM ).
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