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1. MACIIOPT PABOYEM ITIPOI' PAMMBI YYEBHOM JUCHUILIAHBI

1.1. Obracmo npumenenus npumepHoll npoZpammuol

PaGouas mporpamma ydeOHoW mucnmruimHbl bBJ[.07Xumus sBIseTcs dYacThbl0O OCHOBHOM
npodeccuoHanbHOM  0Opa3oBaTenbHOW  MporpamMmoi B cooTBeTcTBUM c  DenepalibHbIM
rOCYJJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CcpeaHero (MmoyiHoro) obmiero oOpa3oBaHUsI U
®denepalibHBIM TOCYAAPCTBEHHBIM 00pa3oBaTenbHbIM cTanaapToM (nainee @I'OC) no cneruaibHOCTH
CIIO ansa cnenuansHOocTH09.02.07 MHGOpMAIIMOHHBIE CUCTEMBI M IPOTrPaMMHPOBAHUE.

B ocHoBe y4eOHOI NUCHUILIUHBI JEKUT YCTAaHOBKA HA (pOpMHUpPOBaHUE y 00YyYaEeMBIX CUCTEMbI
0a30BBIX NOHATHH U MPEACTABICHUNA O COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHMHE MHpa, a TaKkKe
BbIPa0OTKA YMEHUI MPUMEHSTH MOJIYYCHHbIE 3HaHUS, KaK B MIPo(ecCuOHATbHON e TENbHOCTH, TaK U
JUISl pEILICHUS] )KM3HEHHBIX 3a]1a4.

XuMHA UMeEeT OYeHb OOJIBIIOE M BCEBO3PACTAIOUIEE YHUCIO MEXIUCUUIUIMHAPHBIX CBA3EH,
IpUYEeM Ha YpOBHE, KaK MOHATUHWHOTO ammapaTta, Tak M MHCTpyMeHTapus. Cka3aHHOE I03BOJISET
paccMaTpuBaTh OUOJIOTHIO KaK MeTa JUCHUILIUHY, KOTOpas MPEOCTaBIsIeT MEXAUCIHUILIMHAPHBINA
A3BIK JUISl OTIMCAHUSI HAYYHOU KapTUHBI.

1.2.Mecmo yueonoii Oucyuniunsl 6CmpyKniype npozpammsl HOO20MOBKU CREUUATIUCINO8 CPEOHEe0
36eHa
Hucturninaa « XuMHs» BXOAUT B 0a30BbINA YueOHBIN 1K (001Ieo0pa3oBaTenbHasi MOATOTOBKA,
npOQUITBHBIC TUCITUTUIHHBI) TIPOTPAMMBI IIOATOTOBKH CIIEITUAIMCTOB CPETHETO 3BEHA.
TpyaoeMKoCTh TUCIUIUIMHBI « XUMHs» Ha 0a30BOM YPOBHE COCTaBIsIeT 724aca, U3 KOTOPBIX
64 yaca—0a30BbIit MOAYJIb (6pa3aesioB) U 84aCOB—IPUKIATHON MOIYJIH (1 pa3sen), BKIOYaIOIIHA
MIPAKTUKO-OPUEHTUPOBAHHOE COJIEP>KaHNE KOHKPETHOM CIIeUaIbHOCTH.

[IpuknagHoit MomIynb BKJIIOYaeT OAWH pasfen. Pasmen 7 «Xumus B ObITy U
MIPOU3BOJICTBEHHOM JESITEILHOCTH YEJIOBEKay» peain3yeTcs IJsi Bcex mpodeccuit/crenuanbHocTen
Ha MaTepualie KEWCOB, CBSI3aHHBIX C DKOJOTHYECKOM O€30MacCHOCTHIO M OIICHKOW IOCIIECTBHIA
ObITOBOM M TIPOU3BOACTBEHHOM JESTENBHOCTH, MO OTpacisiM Oyayiiee HpodecCHOHATBHOM
JEeSITeTbHOCTU 00YYatoLIUXCSl.

[lepuon oOyueHuss W pacmpefesieHHe TI0 CeMecTpaM OIpeaenser o0pa3oBaTeilbHAs
OpraHM3aIUsl CaMOCTOSITCIbHO, C yYEeTOM JIOTUKH (OPMHUPOBAHHS MPEIAMETHBIX pPE3yJbTaTOB,
00X ¥ MPOPECCHOHATBLHBIX KOMIETEHINI, METAIIPEIMETHBIX CBA3EH C APYTUMHU TUCIUTUIMHAMU
00111e00pa30BaTEIHLHOTO IUKIJIOB YU€OHOTO IJIaHa.

1.3. llenu u 3a0auu yueonoit oucyuniunl

Llenv: GdopMHupOBaHHE Y CTYIACHTOB TMPEJACTABICHUS O XHMHYECKOW COCTaBISIOIIEH
€CTEeCTBEHHO-HAYYHOW KapTUHBl MHpPa KaK OCHOBBI MPUHSTHS PEIICHUH B J>KU3HCHHBIX |
MIPOU3BOJICTBEHHBIX CUTYalIUAX, OTBETCTBEHHOTO MTOBEJCHUS B IPUPOIHOM cpee.

3aoauu oucyuniunbl.

1) chopMupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XMMHUYCCKUX IPOIECCOB H
SBICHUM B OKpYXXalollled Ccpelxe, LEJIOCTHOM HAyYHOM KapTUHBI MHpaA, B3aWMOCBS3M U
B3aMMO3aBUCUMOCTH €CTECTBECHHBIX HAYK;

2) pa3BUTh YMCHHUS COCTaBJIATH (OPMYJIBI HEOPraHMUYCCKUX M OPraHHMYCCKHUX BEIIECTB,
YpaBHEHHMS] XMMHMUYECKHX peakuuid, OOBACHATh HX CMBICI, HWHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB;

3) cdopmupoBaTh HABBIKH MPOBEACHUS TMPOCTEHUIINX XUMUYECKHX OKCIEPUMEHTAIBHBIX



UCCJICZIOBAaHUN C COONIOJICHHE TpaBWiI O€30MacHOr0 OOpalIeHUs] ¢ BEIIECTBAMU M J1a0OpaTOPHBIM
000pyOBaHKEM;

4) pa3BUTh YMEHHsS WCIOJIF30BaTh HMH(POPMAIMIO XHUMHYECKOTO XapakTepa W3
Pa3INYHBIX HCTOYHUKOB;

5) cdopmupoBaTh yMeHHS IPOrHO3UPOBATH MOCIEACTBHUS CBOEH IEITEIBHOCTH U XUMHUYECKUX
MIPUPOIHBIX, OBITOBBIX M MIPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) chopmMupoBaTh MOHMMAHHWE 3HAYUMOCTH JOCTHXKEHHH XUMHUYECKON HAYKH M TEXHOJOTHIA
U1 pa3BUTHS COLIMAIBHOM U MPOU3BOJCTBEHHOM cdep.



1.4. Ilepeuenv naanupyemuvix pe3yiomamos 00yuenus no oucyunaune ¢ coomeemcmeuu ¢ ®IocC

CIIO u na ocnose @®IOC COO (nepeuensv hopmupyemvix Komnemenyuil).

KOA " [Tnanupyembie pe3yabTaThl OCBOCHUS TUCITUTIIIMHBI

HaumenoBanune
(hopMupyeMBbIX O6mmue' '
KOMITETCHITHIA JlucrourumHapHele

B yacmu mpyoosozo eocnumanus: - BIAIETH CHCTEMOI
OK 01. - TOTOBHOCTH K TPYAY, OCO3HAHHC | xpMpyecKUX 3HAHWH, KOTOopas
BH6H%3TI’ MacTepCTBa, TPy A0II00HE; BKJIFOYACT: OCHOBOTIOJIArAIOIINE
CIIOCOOBI

pPeUICHUA 3a1a4

npodeccroHanb
HOM
JeSITeTbHOCTH
MPUMEHUTEIBHO

K pa3/IM4HbIX
KOHTCKCTaM

- TOTOBHOCTD K aKTHUBHOU
esITeIIBHOCTH

TEXHOJIOTMUECKON U COIMAIILHOU
HaIPaBJICHHOCTH,

CriocoOHOCTh MHULIMUPOBATh,
IUITAHUPOBATh U
CaMOCTOSITENIHHO BBIMONHATH TaKyIO
IeATeTbHOCTS;
- MIHTEpeC K pasiMuHbIX cepam
npodeccuoHaTbHOM
JeSITETbHOCTH,
- OBJIaJICHHE
y4eOHBIMHU
MO3HABATEIHLHBIMU JICHCTBHUSIMH:
a) bazoevle n02uyecKue Oeucmeusl.
CaMOCTOSITETIHHO (OPMYITUPOBATH
aKTyaJU3UpoBaTh MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBJIUBaTh CYIIECTBEHHBIH
MIPU3HAK WITA OCHOBAHUS JUTS
00001IeHNS;
- OmpenenaTh eI JesITeTbHOCTH,
TapamMeTphl ¥ KPUTEPHH UX JOCTIKCHHS;
- BBISABJIATH 3aKOHOMEPHOCTH H
MPOTHBOPEUHS B
paccMaTpUBAaEMBbIX SIBJICHUSX;

YHUBEPCAIBHBIMU

- BHOCUTBb KOPPEKTHUBHI B

- ACATCIBbHOCTD, OLICHMBAThb
COOTBETCTBUE PE3YJIBTATOB neix,
OLICHUBATH pucKu HOCJ'ICI[CTBI/II\/’I
ACATCIIBHOCTH,

- pa3BUBaTh KpPEATUBHOE MBIIIIICHUE
IpU pelIeHUN
’KU3HEHHBIX TPOOJIEM

6) bazosvie  ucce0o8amenbCeKue
oelicmeust:

- BIIAJICTh HaBBIKAMH y4e6HO-
HCCIEOBATENLCKON | IIPOEKTHOU

JEATETbHOCTH, HABBIKAMH pa3pelIeHuUsI
pooIieM;

- BBIABIIATH IMPUYIUHHO-

MOHATUS (XUMUYECKUN JIEMEHT,
aToM, DIJIEKTpOHHas 000JI0YKa
aToma, S-, P-, 0-DIEKTPOHHBIC
opOuTamn aTOMOB, HOH,
MOJIEKyIa, BaJICHTHOCTb,
ANEKTPOOTPULIATEILHOCTD,
CTETeHb OKHUCIICHHSI, XUMUYeCKast
CBSI3b, MOJISIpHAsI Mmacca,
MOJISIDHBI 00BEM, YTJICPOIHBIN
CKeJIeT, (YHKIMOHATbHAS TPYIIa,
pajuKan,  U30MEpHsS,  U3OMEPHI,
TOMOJIOTUYECKUHA s, TOMOJIOTH,
YTIEBOMOPOIbI, KHUCIOPOA- U
a30TCOJIEpKAIlIUE  COCTUHEHHUS,
OMOJIOTHYECKHU AKTUBHBIE
BelecTBa  (YIJIEBOJbI, KUPBHI,
Oenku), MOHOMEpP, MOJIUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS, KpHUCTaJUIMYecKas
pemeéTka, THUMNbl XUMHYECKUX
peakuuii (OKUCTHUTENBHO-
BOCCTaHOBUTEIIbHBIE, 9K30-U
SHI0TEPMUYECKHE, peaxkuumn
WOHHOTO  OOMeHa),  pacTBOp,
ANIEKTPOJIUTHI,  HEIJIEKTPOJIMTHI,
ANEKTPOJIUTHUECKAS
JTUCCOITHAITHS,
BOCCTaHOBUTEITb, CKOpPOCTh
XUMHYECKOH peaknuuy,
XUMHUYECKOE PABHOBECUE), TEOPUH
U 3aKOHBI (TEOpUS XUMHUUYECKOTO
CTPOCHHUS OPTaHUYECKUX BEIIECTB

OKHCIIUTEIb,

AM. bytneposa, TEOpHUsL
3JIEKTPOJIUTUYECKON
JACCOLUMALMH, TEPUOIAYECKUI




CJIEZICTBEHHBIE CBSI3U U
aKTyaJU3UupOBaTh 3a/lady, BbIABUIaTh
TUIIOTE3y €€ pelIeHUs, HaXOIUThb

apryMeHTBl AJ JJOKa3aTelbCTBA CBOUX
YTBEPKIACHUH, 3a7aBaTh IMapaMeTpPbl
Y KPUTEPUU PELLEHUS;
- AHaJu3UpOBATH IIOJIyYEHHBIE B
XOJI€ PEIICHUsS 3a/auyd Pe3yJIbTaThl,
KPUTUYECKU OLICHHUBATh 17
JIOCTOBEPHOCT, MIPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCJIOBUSIX;
pa3BuBaTh KPEATHBHOE MBIILICHNE
NpY peIIeHUH KU3HEHHBIX MTPoOsieM

3akoH [[.1. MenpeneeBa, 3akoH

COXPAaHEHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI
S3bIK  XUMHH, (PAKTOJIOTHYECKUE

CBCACHUA O CBOﬁCTBaX, COCTaBc,

MOJTy4E€HUHU U 0e301acHOM
UCIIOIb30BaHUN BOKHCHIITHX
HEOPTraHUYECKHUX U

OpTraHN4YCCKHUX BCUICCTB B 6BITy
n HpaKTI/I‘IeCKOﬁ JACATCIBHOCTHU
YCJIOBCKA,

- yMETh BBISBIATH XapaKTEpPHBIC
TNPU3HAKH u B3aUMOCBSI3b
U3YYCHHBIX TOHATUH, MPUMEHSTH
COOTBETCTBYIOIIIUE TOHATHS TIPU
OMHCAaHUE CTPOCHHUS U CBOWCTB
HEOPTraHUYECKUX u
OpraHWYEeCKHX BEIIECTB U HUX
MIpEBpaICHU; BBISIBJISITh
B3aUMOCBSI3b XUMHUYECKUX
3HAHUH €  TIOHATUSIMU U
MIPEICTaBICHUSAMU IPYTUX
€CTeCTBEHHOHAYYHBIX IMPEIMETOB
- yMmeTb MCnoNb30BaThb
HanmeHOBaHWA XUMUYECKUX
coeguHeHUN MEX1yHAPOJHOTO
Cor3a TEOPETUYECKOU "
NPUKIATHON XUMUK ¥ TPUBHAIbHBIE
HA3BaHUs BAXKHEMIINX BELIECTB
(3TuNieH, aleTWIeH, TJIHICPHH,
denom, dbopmanbaerus,
YKCYCHasi  KHCIJIOTa, [JIMIIHH,
yrapHbIA Ta3, YIJIEKUCIBIN Tas3,
aMMHaK, TallleHass  WU3BECTbh,
HeralieHasi HM3BEeCTh, IHUTbhEBas
cola W JPYyIruX), COCTaBISATh
dbopMysIbl  HEOPraHMYECKHX U
OpPraHU4eCKUX BEIIIECTB,
ypaBHEHUs XUMUYECKHUX
peakiuii, 0OBSICHATh UX CMBICT;
MOATBEPK/IATh XapaKTepHbIE
XUMUYECKHE CBOMCTBAa BEILECTB
COOTBETCTBYIOIIUMHU

JKCTIEpUMEHTAMU U 3aIHCIMHU
YPaBHEHHUI XUMHUYECKUX PEAKLIMN;

- YMCTH YCTaHaBJIMBATb
IMPHUHAIJIC)KHOCTD HN3Y4YCHHBIX
HCOPTaHUYCCKUX u

OpPraHUYCCKHUX BCIIICCTB K
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rpyImnmnam COEMHEHUH,
XapakTepU30BaTh HX COCTaB M
Ba)KHEMIIINE CBOMCTBA;

OTIpEeACNATh BUIBl XUMHUYECKUX
cBs3ell  (KOBaJICHTHAsl, HWOHHAs,
MeTaJUIMYecKasi,  BOJOPOJAHAs),
TUIMBI KPUCTALTMYECKUX PEIIETOK
BEILIECTB; KJ1accuUIUPOBATh
XUMHUYECKUE PEaAKIINH;

- chopMHpOBATH
NPEJICTABICHUS: O XUMHUYECKOU
COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI
MUpPA, POJIM XUMHUU B TO3HAHUS
SIBJICHUI IIPUPOBL, B
dbopmupoBaHUHT KYJBTYpbI
JUYHOCTH, €€ (YyHKIIMOHAIBHON
TPaMOTHOCTH, HEOOXOAUMOW st
pelIeHusT MPAKTHUECKUX 3a7ad U
AKOJIOTHYECKH  00OOCHOBAaHHOTO
OTHOIICHUSI K CBOEMY 3/I0OPOBBIO
Y IIPUPOJHOM CpenE;

- yMETh MPOBOAUTH PACUETHI 1O
XUMHYECKHUM  dopMyIamMH |
YpaBHEHUSIMU XUMUYECKHUX
peakuuii ¢  MUCIOJIb30BAHHEM
bU3UIECKUX BEJINYMH,
XapaKTEepU3YIOIIUX BEIIeCTBA C
KOJIMYECTBEHHOMN CTOPOHBI:
Maccel, 00bEéMa (HOpMasbHbIE
yCJIOBHUSI) Ta3oB, KOJWYECTBA
BEILIECTBA; UCIIO0JIb30BATh
CHUCTEMHbIE XMMHYECKUE 3HAHUS
JUIsL  TPUHATUS  pEelleHud B
KOHKPETHBIX YKU3HEHHBIX
CUTYalIUsX, CBSI3aHHBIX c
BELLLeCTBaMM U UX NPUMEHEHUEM




K 02.
Hcnonw3oBaTth

COBpEMEHHBIE
cpencTBa

TIOUCKa,

aHanM3a u
WHTEPIpPETAIAN
nHpopManuu u
WH(POPMAIMOHHBIC

TEXHOJIOTUHU
npoeccuoHab-
HOU JIeSTebHOCTH

B o6nactu HCHHOCTU HAYYHOTO

MO3HAHUS: c(OpMHUPOBAHHOCTH
MHpPOBO33pEHHs, ~ COOTBETCTBYIOIIEIO
COBPEMEHHOMY YPOBHIO  pa3BUTHUA
HayK U  OOIIECTBEHHOH  MpaKTHKH,
OCHOBAaHHOT'O Ha
JUanore KylbTyp, CIOCOOCTBYIOIIErO
OCO3HAHUIO CBOETr0 MeCTa B
TNOJUKYJIBTYPHOM MHPE; 3
- COBEpLICHCTBOBAHUE A3BIKOBOH U

YUTATENbCKON KYIbTYphl Kak CpelncTBa
B3aUMOJICUCTBUSL  MEXAY JIOABMH U
TMO3HAHUS MHPA,;

- OCO3HAaHHE IIEHHOCTH Hay4YHOU

JIeSTeNbHOCTH, rOTOBHOCTh

OCYILECTBIATh TPOCKTHYIO u

HCCIEI0BATENBCKYHO NEATENLHOCTD

VH/IMBHYalbHO U B TPYTITIC;

OBnameHne  yHHBEPCAIbHBIMH )

TM03HABATEILHBIMU JIEUCTBUSIMU:

6) paboma ¢ unghopmayuetl.

- BUAJETh  HABBHIKAMH  MOIYyYCHHUS

MHQOPMAIIE W3 UCTOYHHKOB Pa3HBIX

TUTIOB, CaMOCTOAITENTBHO dopm

MPEICTABICHUS;

- CO37aBaTb TEKCThl B PAa3MUUHBIX

popMarax ¢ y4€TOM  Ha3HAYCHUS

MHPOPMAIIMK W LETEBOM ayANUTOPUH,

BBIOHpast ONTHMAJBHYIO Gopmy

MPE/ICTABICHNS W BU3yaJIM3allnH;

- OLIEHUBATh  JIOCTOBEPHOCTD,
JIETUTUMHOCTH MH(POPMALIUH, €€
COOTBETCTBHE TIPABOBHIM U

MOPAJTbHO-ITHYECKIM HOPHAM;

- HCIOJB30BaTh CpPEACTBA

MH(POPMALIMOHHBIX u

KOMMYHUKAalTHOHHBIX TEXHOJIOTHH B
eraTI/IBHI)IX M OpraHu3aliiOHHBIX

cobmroieHueM TpeOOBaHUH HPTOHOMHUKH,

TEXHUKH

be3onacHOCTH , TUTHEHBI,
pecypcocOepekeHus MPaBOBBIX U

THYECKUX HOPM, HOPM
MH(OPMAIMOHHOK O€301TaCHOCTH;

- BJIAJCTh HAaBBIKAMH PACIO3HABAHUS W
3aIUThl  MHOPMAIUH, HHHOPMAIMOHHOM
0€30IacHOCTH NMYHOCTH;

- yMeTb
BBITIOJTHSTh
AKCIIEPUMEHT
OpraHHYECKHUX
HarpeBaHUH,
STHIIEHA U

IUIAHUPOBATh U
XUMUYECKUH U
(mpeBpaileHus
BEIIECTB  MpHU
MOJIy4eHUE
U3y4YeHHEe  €ro
CBOWCTB, KaueCTBEHHbBIC
peakuuu Ha aJbJICTU]IBI,
Kpaxmall, yKCYyCHYIO KHCIOTY;
JICHATypalus 0enKoB npu
HarpeBaHWW, I[BETHBIC  pEaKIUH
O€JKOB; NPOBOIUTH  PEAKIUU
HMOHHOTO  Oo0OMEHa, ONpenesaTh
cpeny BOJHBIX pPacTBOpOB,
Ka4ueCTBEHHbIE pEaKL[U Ha CyJb(at-
, kapOOHaT- ¥ XJIOpH/A-aHUOHBI, Ha

KaTHOH aAMMOHHUS; pemath
AKCTIEPUMEHTAJIbHBIE 3aJ[a4d 110
TeMaM "Meramnib" "
"HemeTtamibl") B COOTBETCTBHH C
HpaBUIaMu TEXHUKU
0e30macHOCTH TpH OOpaIICHUH ¢
BEIECTBAMH U J1abopaTopHbIe
000pyI0BaHHEM; TPE/ICTABIATH
pe3yIbTaThl XUMHYECKOTO
dKCIIepUMEHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX
peakuuii U (HopMyJIUpPOBATH
BBIBOJII  Ha  OCHOBE  O3THX
pEe3yJbTaTOB;

- yMETh aHaIU3UPOBATDH
XUMHYECKYIO MH(pOpMAIHUIO,
MOTy4YaeMyto u3 pa3HbIX
HCTOYHUKOB  (CPEICTB MacCOBOM
uHpopmanuu, ceth UHTepHET u
npyrie);

- BIAJIETh OCHOBHBIMH METOJaMH
HAyYHOTO TO3HAHHUSA BEIIECTB H
XUMHUYECKUX SIBJIEHUN
(HabmroeHue, U3MEpEeHue,
AKCIEPUMEHT, MOJICTTUPOBAHHE);

- YMETh MPOBOJUTH PACUETHI MO

XUMHYECKUM  QopMmyraM U
ypaBHEHHSIM XUMHYECKUX
peakuuii ¢  HUCIOJb30BAaHUEM
du3nIecKkux BEJIMYUH,
XapakTepU3yIOIMX BEIIeCTBa C
KOJTMYECTBEHHOM CTOPOHBI:
Macchl, 00BEMa (HOpMAaJbHbIC
yCJIOBHSI) Ta30B, KOJIUYECTBA
BEIIIECTBA; UCTIOIB30BAaTh

CUCTEMHBIC XMMHNYCCKHUE 3HaAHUA

JUIsL  TPHUHATUS ~ PEIIeHHH B
KOHKPETHBIX KU3HEHHBIX
CUTYyaLUsX, CBSA3aHHBIX c

BCIICCTBAMU U UX MPUMCHCHHUCM




OK 04.

- TOTOBHOCTb K CaAMOPAa3BUTHIO,

- YMCThb IUIAHUPOBATH M BBIIOJHATEH

Db dexTuBHO CaMOCTOSATETFHOCTH W CAMOOTIPE/ICIICHHIO; | XUMHYECKHUM HKCTIEPUMEHT]
B3aUHUOICHCTBO- -OBJIAJICHUE HaBBbIKAMH yueOHO-| (IPEBpALLEHUs OPTraHMYECKUX BELIECTB
BaTh U paboTaTh UCCIIEI0BATENbCKOM, NpH HarpeBaHuH, TOJYYECHHUE ITUIIEHA Ul
B KOJUICKTUBE U IIPOEKTHON ¥ COLMAIBHOM JEATENbHOCTH; U3YYCHHE €ro
KOMaHJIe Ognanenue YHHBEPCAILHBIMH| CBOMCTB, KAYECTBCHHBIC PEAKUUU HA|
KOMMYHHUKATUBHBIMU aJIb/IeTU/IBL, Kpaxmal, YKCYCHYIO|
JICHCTBUSIMU: KHUCIIOTY;
6) coBMECTHasl JEATEIbHOCTD: JeHaTypanysi  OCNKOB TIpH HArpEeBaHMUH,
- MIOHUMATh u UCIIONB30BaTh IIBETHBIC PEAKIUH OENKOB; MPOBOIHUTH
NPEUMYLIECTBA KOMAaH/IHOM ¥l peakuuu  HOHHOrO  OOMeEHa,
VHIMBHYIbHOH PabOTHI; OIPENIEIIATH CPELY BOJTHBIX
- NPUHUMATh LEJM COBMECTHOU pacTBOPOB, KayeCTBEHHBIE
JeATEBHOCTH, OpraHu30BbIBATH W | peakuu Ha Cynbhar-, KapOoHAT- W
KOOPAMHUPOBATh JIEUCTBUS TI0 €e XJIOpUI-aHUOHBI, Ha KAaTUOH aMMOHMS;
JOCTHIKEHHS: COCTABJIATh U1aH pelmarh  JKCIEPUMEHTAIbHBIE  3a/a4H
pachpefeiaTh pOIM ¢ YYeToM MHeHuii| 10 TemMaM "Merambl" u
VYACTHMKOB  00CYX1aTh  pe3yibrars] "HeMeTamibl') B COOTBETCTBHH  (
COBMECTHOH paboTHI; NpaBWIaMHd  TEXHUKH  0€30MacHOCTH|
- KOOPIMHHMPOBATh M BBIIONHATH Pab0Ty Bl IIPY OOpALICHMM C BEIIECTBAMH H
YCIOBHSX PEalbHOrO,  BHPTYalbHOTO M| J1a0OpaTOpHbIE 00opy10BaHKEM,
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS; NPEJICTABIIATH pe3yIbTaThl
- OCYIICCTBIISITH O3UTHBHOE XMUMHUYECKOTO SKCIIEPUMEHTA B
CTpaTeru4eckoe MOBEJICHKE B dopme 3amcu ypaBHEHHI]
pasIuuHbIX CUTYyaLUsX, COOTBETCTBYIOLINX peaxkuui i
[IposBIATL TBOpYECTBO M BooOpakeHue, (OPMYIHPOBATH BBIBO/JIBI HA
OBITh MHUIHATHBHBIM OCHOBE 3THX PE3YJIbTAaTOB
OBnaseHue  yHHMBEpPCAIbHBIMU
PEeryISITUBHBIMU JCHCTBUSIMHU:
I) npuxamue cebs u Opyaux 1ooel.
- IPUHUMATh MOTHBBI U ApPTYMEHTHI JIPYTHX
TOAEH
TIPU AHAM3E PEe3yJIbTATOB JAEATENBHOCTH,;
- NPHU3HABATh CBOE MPABO U TPABO APYTHX
JHOJEN Ha
OIIIMOKWU;
- pa3BHBATh CMOCOOHOCTh TIOHMMATh MHP C
TO3ULUN
JPYTOro YEJIOBEKA;
OK 07. - B obactu SKOJIOTHYECKOTO| - chopMHUPOBATH
ConelcTBoBaThL BOCIIUTAHUS: MPEICTABIECHUA: O XUMHYECKOH
COXPaHEHHUIO - cOpPMHUPOBAHHOCTh  AKOJIOTHMUECKOH | cOCTaBISAIONICH
01<py>1<a10u1e171 KYJIbTYDBI, IIOHUMAHHUEC BIIUAHUA CCTCCTBGHHOHayHHOﬁ KapTHHBI
Cpeabl, COMAJIbHO-3KOHOMHWYCCKHUX  IIPOLECCOB| MHpa, pPOJA XHMHH B ITO3HAHHUH
pecypcocOepexe- Ha COCTOSIHME TPUPOAHOW M COLUAIBHON | BIEHUN HPUPOJIBI, B
HHUIO, IIPUMEHATE | CPEAbI, OCO3HAHHUEC r7100aITbHOTO (i)OpMI/IpOBaHI/II/I YMCHUS "
3HAHUS 00 | xapakTepa KOJOTUYECKUX MPOoOIIeM; KYJBbTYpbI JUYHOCTH, ee
W3MEHEHUU - IUIAaHUPOBAaHME M  OCYUIECTBJIECHHUE | (YHKIIMOHATBHOM TPAMOTHOCTH,
KJIMMaTa, JEWCTBUI B OKpYXXalollleW cpeae Ha | HeoOXoIuMoil s peleHus
MIPUHIUATBI OCHOBE 3HAHMA IEJed YCTOMYMBOIO | MPAKTHUECKUX 3a7a4 5
OepeKITMBOTO pa3BUTHS YEJIOBEUECTBA; 9KOJIOTHYECKH 000CHOBaHHOTO
MPOM3BO/ICTBA, aKTHBHOE HENpUsATHE JICHCTBUM, OTHOIIEHHUS K CBOEMY 3I0POBBIO U
3¢ dhexTuBHO MPUHOCAIIUX BpEL MIPUPOJIHOM cpefie;




JIECTBOBATH
Ype3BbIYANHBIX
CUTYyaIUsIX

OKpYXAIOLIEH Cpene;

- yMEHHe MPOTHO3UPOBATH
HeOJIaronpusiTHIC SKOJIOTHYCCKHUE
TOCIIEACTBHSA MpeaTPUHUMAEMBIX
JEUCTBUM, IPEJOTBPALLATH UX;

- pacuimpeHue OIIBITa JICATEIBHOCTH|

9KOJIOTUIECKON

HaIpaBJICHHOCTH;

OBJIaJICHNE HaBbIKaMU y4eOHOA
HCCIIeIOBATEILCKOM, MPOCKTHOMN n

COLIMAJILHOM JeATEILHOCTH,

YMETh co0moaaTh NpaBUIIa
9KOJIOTHYECKH 1eJIeCO00pa3HOTO
noBeficHUs B OBITY M TPYIOBOM
JIEATETLHOCTH B IEJISAX COXPaHCHHS]
CBOETO 3J0pPOBbS M  OKPYXKaloIleH|
HPUPOTHOM CpeIbl; YUYUTHIBATH|
OMAaCHOCTh BO3ACHCTBHS Ha JKHBBHIC
OpraHu3Mbl  OMPE/EICHHBIX  BEIIECTB,
MOHUMas CMBICT IOKa3aTens
npeneabHON JIOITy CTUMOI]
KOHIICHTpALUU




2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O6vem yuednoil Oucyunaunsl U 6UObL y4eOHol padomul

Buj yyeOHo# padoThI

Oovem uacos

MaxkcumasbHasi yueOHasi HATpy3Ka (Bcero) 72
B 1.4.
Oo0s3aTeIbHAA  ayIUTOPHAs Yy4YeOHAsi HArpy3ka 64
(Bcero)
B TOM YHCJIE:
3aHSITUSI JICKIIMOHHOTO TUIIA 26
MPAKTUYECKHUE 3aHATHUS 38
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COIepP:KaAHNE
(conep:kaHue MPUKJIATHOTO MOTYJs1)™ 8*
B ToM yucie
3aHATHS JICKIIMOHHOTO TUIa™ 2*
PAKTUYECKUE 3aHATUS™ 6*
IIpomMe:kyTOUHAsl aTTEeCTAIIUSA audg3aver

2.2. Cmpyxkmypa oucyuniunsl

Kosin4yecTBO ayIUTOPHBIX YaCOB

HaumeHnoBanue pasiesioB u Tem Bcero TeopeTnueckoe IIpakTHyeckue
o0yuyeHue 3aHATUSA

Pasnen 1. OcHOBBI CTPOEHHS BellleCTBA 6 2 4
Tewma 1.1 CtpoeHne aTOMOB XUMHUYECKHUX AJIEMEHTOB 2 5
U IPUPOJIa XUMUYECKOU CBSA3H
Tewma 1.2 Ilepuoanueckuii 3akon u Tabmuna J[.1. 5 i 2
MeHeneesa.
Pasznen 2. Xumuueckue peakiumn 8 4 4
Tema 2.1 Tunbl XUMHUYECKHUX pEAKLIHUM 4 2 2
Tema 2.2 DnekTponuTHIecKas JUCCOIHAIUS U 4 5 5
HMOHHBIN 00MEH
Paznea 3. CtpoeHue U cBOiCTBA HEOPraHUYECKUX 14 8 6
BelIeCTB
Tema 3.1 Knaccudukaiusi, HOMEHKIaTypa U 4 9 2
CTPOEHHE HEOPTraHMYECKUX BELIECTB
Tema 3.2 OU3NKO-XUMHUYECKHE CBOKWCTBA 8 6 2
HEOPraHMYECKUX BEILECTB
Tema 3.3 MnenTudukaiysi HEOPraHM4eCKUX BELIECTB 2 - 2
Pa3nen 4. CtpoeHue u cBOIiCTBA OPraHNYecKHX 26 14 12
BeleCTB
Tema 4.1 Knaccudukanus, HOMEHKIIaTypa U 4 9 5
CTPOEHHME OPraHU4YECKHX BELIECTB
Tewma 4.2 CBoliCTBa OPTraHUYECKUX COSTUHEHUN 12 6 6
Tema 4.3 Mnentuduxaiys opraHidecKuX BEIIECTB 6 4 2
Tema 4.4 3HaueHne U IPUMEHEHNE OPTaHUYECKHUX
BELIECTB B IPOU3BOACTBEHHOM 1€ATEIBHOCTU 4 2 2
YeJioBeKa
Pasnea 5. Knnernueckue U TepMoAMHAMHYECKHE 4 2 2




3aKOHOMEPHOCTH MPOTCKAHUA XUMHYCCKHUX

peakuuii

Tema 5.1. CKOpOCTh XUMHUYECKHX PEAKIUMN. 4 2 2
XUMHYECKOE PABHOBECHE.

Pasnen 6. PacTBopsl 6 2 4
Tewma 6.1. TlonsiTue o0 pacTBOpax 4 2 2
Tema 6.2. McciaegoBanue CBOMCTB pacTBOPOB 2 - 2

HpO(l)ECCI/IOHaJILHO-Opl/IeHTI/IpOBaHﬂoe coaepkanue (conepmaﬂue NMPUKJIAAHOTO

MOAYJIsA)™
Paznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM g ox 6*
AeATeJbHOCTH YeJI0BeKa
Tewma.7.1. Xumus B ObITY U IPOU3BOICTBEHHOM g ox 6*
JESITEJIbHOCTH YEJIOBEKA
Bcero mo qucuuninHe 72 34 38
2.3 Temamuueckuii naau u cooepiycanue y4eoOHoU OUCUUNTUHBL
HaumeHnoBaHue Conep)lcalme yqeﬁﬂoro MartrepuaJjia, NpaKTU4€CKHue paﬁOTbI, O6bem (I)OpMI/I
pa3aesioB 4 TeM caMocCTosITe/IbHAs padoTa o0yyawumuxcs, KypcoBasi padora (ecju JacoB | pyembie
npexycMoTpeHa) kommer
eHIMHN
1 2 3 4

Pazgea 1. OcHOBBI CTPOEHHUSI BellleCTBa 6
Tema 1.1 Coaep:xaHue y4eOHOIro MaTepuaJia 4
Crtpoenne Teopernyeckoe o0yueHne 2 OK 01
aToMoOB CoBpemeHnHast Mozienb cTpoeHus atoMa. CUMBOIMYECKHH S3bIK XMMHH. 2
XUMHYECKUX | XuMUYecKHil 3leMeHT. DINeKTPOHHAs KOH(PUTYpaLst aToMa.
3j1eMeHTOB M | Kitaccudukaiyss XaMHIeCKUX JIEMEHTOB (S-, P-, d-3JIeMeHTHI).
npupojaa BaneHTHBIE 21eKTpOHBI. BalleHTHOCTB. DIEKTPOHHAS IPUPOA
XHMHMYECKOH | XHMHYECKOi CBSI3H. DNEKTPOOTPHIATEIBHOCTD. BHIbI XUMIUIECKO# CBS3H
CBA3H (koBalIeHTHAs1, HOHHAs, METaJUTMYECKas, BOJOPOAHAs) U CIOCOOBI ee

o0pa3oBaHus

IMpakTHyecKue 3aHATHS 2

IIpakTuyeckas padora Nel CocraBiieHne I10cCapHs 10 TeMe « 2

CrpoeHnne aTOMOB XMMHYECKHX JIEMEHTOB M IPUPOIA

XHMHYECKOH CBSA3M»

CocraBneHue  rioccapus: BemectBo. Atom. Monekyna.

Xumudeckui aneMmeHT. Asuorponus. lIpocteie u  cioxHBIE

BenlecTBa. KayecTBEHHBIH M KOJIMYECTBEHHBIM COCTaB BEILECTB.

XuMmuyeckue 3HakKd U (Qopmyibl. OTHOCUTENbHBIE AaTOMHas H

MosiekyisipHass maccbl. KonmuectBo BemectBa.  CrexwoMeTpus.

3aKOH COXpaHEHWs MACChl BEIIECTB. 3aKOH ITOCTOSIHCTBA COCTaBa

BELIECTB MOJIEKYJIIPHON CTPYKTYphl. 3aKOH ABOrazipo
Tema 1.2 Copepxxanue yuyeOHOro MmarepuaJia 2
Ilepnoanyeck | [IpakTHUecKkne 3aHATHS 2 OK 01
Uil 3aKOH U IIpakTuyeckas padora Ne2 «Ctpoenue atoma ¢
Tabmua /1. nucnob3oBannem Tabauunl . M. MenaeaeeBa» CoBpeMeHHast OK 02
n. dopmynuposka Ilepuoanyeckoro 3akoHa. 3HaueHUE 2
MenneneeBa. | [lepuoauueckoro 3akoHa u [IeproMIecKoi CHCTEMBI XUMHYECKHX

anemenToB J[. . MenneneeBa i pa3BUTHS HAyKH U TOHUMAaHUS
XUMHUYECKON KapTUHBI MUpa. OTKPBITHE HOBBIX XMMUYECKHX
AIIEMEHTOB. XapaKTEPUCTUKA XUMHUYECKHUX DJIEMEHTOB

(MeTaJmmYecKre/HeMEeTANTHIECKUE CBOWCTBA,




ANEKTPOOTPHUIATEIIBHOCTh XUMUYECKUX JIIEMEHTOB)

Pazgen 2. XumMuueckne peakuuu 8
Tema 2.1 Copnepxxanue yueOHOro MmarepuaJia 4 OK 01
Tunel Teopernueckoe 00yueHne 2
XUMHUECKUX | Kjaccudukams ¥ TUIBI  XMMHYECKMX DEAKIMH € ydacTHeM 2
peakuuu Heoprannyeckux  BemiectB.  COCTaBI€HUE  ypaBHEHMH  peakiui
COCIIMHEHHMS, Pa3OKeHHs, 3aMelIeHus, 0OMeHa, B T.4. PeakIui ropeHus,
OKHCIIEHHUSI- BOCCTAaHOBJICHHS.
VYpaBHeHUsI  OKUCHEHHS-BOCCTaHOBIEHHsA.  CTeleHb  OKHUCIICHHSI.
Oxucmurens U BoccraHoBuTenb. CocTaBleHME W ypaBHUBAHUE
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIX ~ PEAKI[M  METOJOM  3IIEKTPOHHOTO
Oamanca. OKHCIMTENbHO-BOCCTAHOBUTENBHBIC —PEAKIMH B  MPHPOJE,
MPOU3BOJICTBEHHBIX MPOIECCaX M JKU3HEAESTEIbHOCTH OpPraHH3MOB.
Knaccupukanmst ¥ TUIBI  XMMHUYECKMX pEaKIMii C  ydacTheM
Heopranuueckux  BemiecTB.  (CocTaBlieHHE — ypaBHEHHH — peakiuii
COCIIMHEHHMS, Pa3OKEHNUs, 3aMeNIeHNs, 0OMEeHa, B T.4. PEaKIui TOpeHus,
OKHCIIEHHUSI- BOCCTAHOBIICHHS.
VYpaBHEHUSI ~ OKUCIEHHS-BOCCTAHOBJIEHMs.  CTENeHb  OKHCIICHUSL.
Oxucmurenns U BoccraHoBuTenb. (CocTaBieHME UM ypaBHHUBAaHHE
OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl  METOAOM  3JIEKTPOHHOTO
Oanmanca. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE pEAKIMH B TPUPOJE,
MPOU3BOJICTBEHHBIX MPOLECCAX M KUZHEIEITETLHOCTH OPraHU3MOB
IIpakTnyeckue 3aHATHS 2
IIpakTuyeckass padora Ne3 «Tunbl XHUMHMYECKHX peaKIUii» 2
Krnaccudukanmss #u  TUIBI  XUMHYECKHX PEAKIMM C  ydacTHeM
HeopraHuueckux  BewiecTB.  CoCTaBl€HHME  ypaBHEHUH — peakiuii
COCJIMHEHMS, Pa3OXeHus, 3aMelleHus, oOMeHa, B T.4. peakiui ropeHus,
OKHCJICHHS- BOCCTAHOBIICHMUS.
VYpaBHEHHS ~ OKHCIIEHHS-BOCCTaHOBIEHUs.  CTeneHb  OKHUCIIEHHUS.
Oxucmurenns W BoccraHoBuTenb. (CocTaBleHME W ypaBHHUBAaHHE
OKHCJIUTENbHO-BOCCTAHOBUTEBHBIX ~ PEAKUMHA  METOAOM  3JIEKTPOHHOIO
Oamanca. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE pEAKIMH B TPUPOJIE,
TIPOM3BO/ICTBEHHBIX MPOLIECCAX U KU3HENIEATETbHOCTH OPTaHU3MOB.
Tema 2.2 Conepxanue y4e0HOro MarepuaJjia 4 OK 01
nexkTposut | Teopernueckoe o0yueHue 2 OK 04
nyeckas Teopust ameKTpoNMTHYECKON Jucconuanyu. MoHbBI. DIeKTpONUTHI, 2
AUCCONHUALMS | HEINEKTPONUTHI. Peakiiuu moHHOro obmeHa. CocTaBiieHHE peakiuit
1 MOHHBIH HMOHHOTO OOMEHa ITyTeM COCTaBJICHHS HX TOJHBIX M COKpAILEHHBIX
o0MeH VWOHHBIX YypaBHEHUI. KHCIOTHO-OCHOBHBIE pEaKIMK. 3aJaHus Ha
COCTaBJIEHHE MOHHBIX PEaKIIUii
IIpakTHYyecKue 3aHATHS 2
IIpakTuyeckass padora Ned PemeHue 3IKCNePUMEHTATbLHBIX 2
32124 M0 TeMe «JIEeKTPOJIUTHYECKAS TUCCOLUAIUS
HccnenoBanue TumoB (0 COCTaBy M KOJNMYECTBY HUCXOAHBIX U
oOpasyroIuxcs BeieCTB) M NMPU3HAKOB XUMUUECKUX peakuuil. [IpoBenenue
peakuuii HOHHOTO OOMEeHa, OTpesieNieHHne CPeibl BOAHBIX PACTBOPOB. 3ajaHUS
Ha COCTABIICHUE MOHHBIX PEaKIHH
Paznen 3. CtpoeHue u cBOlicTBAa HEOPraHUYeCKUX BelleCcTB 14
Tema 3.1 Copep:xkanue yueOHOro Mmarepuasia 4 OK 01
Kaaccupuxa Teopernueckoe o0yueHune 2




s,
HOMEHKJIATYP
a U CTpOoeHHUe
HeopraHuyec
KHX BelllecTB

[Ipenmer Heopranudeckod xumuu. Krnaccudukarus HeopraHMYECKHX
BemecT. [IpocTeie M coxHble BemecTBa. OCHOBHBIE KIIACCHI CIOXKHBIX
BEILECTB  (OKCHABI, TMIPOKCHIBI, KUCIOTBL, CONH). B3aumocBs3b
HEOPraHMYECKUX  BEIIECTB.  ArperarHele  COCTOSIHMS — BEIIECTBA.
Kpucrammueckue 1 amopdubie BemecTBa. THITBI KPHCTATTMYECKUX PEIIETOK
(aToMHasl, MOJEKyJsApHAs, MOHHAs, MeTa/UIMyeckas). 3aBUCUMOCTb
(u3MUECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW pEIISTKH.
3aBUCHMOCTD XMMMYECKOM AKTMBHOCTH BELIECTB OT BHJAa XUMHYECKOH
CBS3U M THIA KPUCTAUIMYECKOW pemeTku. [lpuumHBl MHOrooOpasus
BEILIECTB

IIpakTH4yecKue 3aHATHS

N

IIpakTnueckas padora NeS5 «Knaccupukauma, HomeHKnaTypa m
CTpOeHne HeopraHuyeckux sewecrs» HomeHkIaTypa HEOPraHMUECKUX
BEILECTB: HA3BaHME BELIECTBA MCXOMS M3 UX XMMUYECKOH (hOpMysbl MM
COCTABJICHHE XUMHYECKOH (DOpMyJBl MCXOIS U3 HA3BaHMS BEIIECTBA 110
mexayHapoaHoit (MFOITAK) wimu TpuBnanbHO HOMEHKIATYpE.

Pemienne — mpakTHYecKuxX — 3aJaHUM 1O KJIAacCHU(UKAIMH,
HOMEHKJIATYpe U XUMHUYECKUM (hOpMyslaM HEOpPraHMYeCKUX BELIECTB
pa3nMUHBIX KJIAacCOB (yrapHbli ra3, YIJIEKHCIBbIM a3, aMMHaK, raimieHas
M3BECTh, HETallleHas M3BECTb, NMHUTHEBAs COJA U JPYIHMX): Ha3blBaThb U
COCTaBJIATh (Gopmyst XHUMUYECKUX BEILECTB, OIpENETATD
NPUHAIEKHOCTH K KJIaccy.

Wcrounnky XxuMuueckoi MHGOpMAImK (CpPeiCTB MaccoBOW HMH(pOPMAINH,
cetb Wnrepwer u gapyrue). Ilowmck wuHpopMauuum 1O Ha3BaHUAM,

UJEHTU(UKATOPaM, CTPYKTYPHBIM (opMyiam

OK 02
JIK

Tema 3.2
duszuko-
XHMHYECKHe
CBOMCTBA
HeopraHnn4ec
KHMX BellecTB

Coaep:xaHue yueOHOIro MaTepuaJia

Teopernueckoe o0yueHue

(o3}

Metanabl. O0mue ¢u3nueckue M XUMHUYECKHE CBOMCTBAa METAJLIOB.
CnocoObl mosydeHus. 3HaYEHHE METAUIOB U HEMETAUIOB B MPHUPOJE U
JKU3HEEATEeIbHOCTH YeNOBeKa M OpraHu3MoB. Kopposus MeTaioB: BHIbI
KOPPO3HH, CTIOCOOBI 3aIUTHl METAIIOB OT KOPPO3HH

Hemerawnbl. O01pe Gpuznyueckue 1 XMMUYECKUE CBOWCTBA HEMETAILIOB.
Turnmunele coiictBa HemeTawoB |V— VII rpynn. Knaccudukarms u
HOMEHKJIaTypa COEAMHEHUH HemeTayuloB. KpyroBopoThl OHOTrE€HHBIX
3JIEMEHTOB B IPUPO/IE

XuMHYecKHe  CBOWCTBA  OCHOBHBIX  KJACCOB  HEOPraHMYeCKHX
BelecTB  (OKCH/IOB,  THIPOKCHIOB,  KUCJIOT, COJied W  Jp.).
3aKOHOMEPHOCTH B  HM3MEHEHHMU CBOWCTB MPOCTHIX  BEILECTB,
BOJIOPOJIHBIX COEIMHEHHM, BBICIIIMX OKCUAOB U THIPOKCHU/IOB

IIpakTnyeckue 3aHATHS

IIpakTuyeckas padora Ne6 «DuU3NMKO-XUMHYECKHE CBOICTBA
HeopraHn4yeckux BemecTs» CocTaBleHUE YPABHEHUN XHMUYECKUX
peaKimii ¢ y4aCTHEM IPOCTBIX U CIO0XKHBIX HEOPraHMYECKUX BELIECTB!
METAJUIOB M HEMETAJUIOB, OKCHIOB METAaUIOB, HEMETAJUIOB H
aM(bOTCpHLIX 3JICMCHTOB; HCOPraHU4Y€CKUX KHUCJIOT, OCHOBaHHI U
aM(OTEPHBIX THIPOKCH/IOB; HEOPraHMYECKUX COJIEH,
XapaKTEPU3YIOLIUX X CBONCTBA. Pemenne IPAKTUKO-
OPHEHTHUPOBAHHBIX TEOPETHYECKUX 3aJaHMil Ha CBOIlcTBa, COCTaB,
HoJTy4yeHHue u Oe3omacHoe UCIIOJIb30BaHHE Ba)KHEHUIINX

OK 01
OK 02
JIK...




HCOPraHNM4Y€CKNX BEIIECTB B 6LITy " HpaKTquCKOﬁ JCATCIBPHOCTHU
YCJIOBCKa

Tema 3.3
Nnentnduxa
U
Heopranmyec
KHX BelllecTB

Coaep:xxaHue yueOHOIro MaTepuaJia

OK 01

IIpakTnyeckue 3aHATHS

N

Unentuduxanus HEOPraHWYECKUX BEIECTB C HCIOJIb30BAaHHUEM HX
(U3UKO-XMMHYECKIX CBOWCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIMH.
KauecTBenHble peakuuu Ha CyJib(ar-, KapOOHAT- U XJOPUA-aHHOHBL, Ha
KAaTHOH aMMOHUS

IpakTnyeckas padora Ne7 «UneHTndukanusa HeOpraHM4ecKMX
BelllecTB». PelieHne sKCrepuMEHTANbHBIX 33a4 110 XUMUYECKUM
CBOICTBaM METa/VIOB M HEMETAJUIOB, I10 pAaclO3HABAHUIO U
MOTyYEHHs] COSAMHEHUI METAJIOB U HEMETAILIOB.

OK 02
OK 04

Pasnea 4. CTpoeHue U CBOICTBA OPraHNYeCKHX BellleCTB

Tema 4.1
Knaccupuxa
uusi,
HOMEHKJIATYP
a M CTpoeHue
OpPraHuYecK
X BelllecTB

Copep:xaHue y4eOHOr0o MaTepuaja

1 | TeopeTruyeckoe odyueHune

OK 01

[losiBieHHE M pa3BUTHE OPraHUYECKOM XUMUU Kak Hayku. [Ipenmer
OpPraHUYeCKOrM XUMHUH. M€eCTO U 3HAUEHUE OPraHUYECKON XHMHUU B
CHUCTEME €CTECTBEHHbBIX HayK.

XHUMHUYECKOE CTPOEHUE KaK TOpAJOK COEIMHEHUS aTOMOB B
MOJIEKYJIE COIJIACHO HX BaJeHTHOCTU. OCHOBHBIE  IOJOXKEHUS
TEOPUH XMMHYECKOTO CTPOCHUS OPraHMYECKUX COCIMHEHUH
A.M. bytnepoBa. YTIiIepoJHBbIi CKEJIET OPraHUYECKOH MOJIEKYJIbI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOIO CTPOCHHS
MoJekyI. 3omepust 1 u30MepBbl.
[Tonsatne o0 (QYHKUMOHATIBHOM
KJIaCCU(UKALUU OpPraHuYEeCKUX

rpymme. Pagukan. IIpuHnuns
coenquHeHu.  MexayHapoaHas
HOMEHKJIaTypa U MPUHIMUIB HOMEHKJIATyphl OpraHUYecKuX
coequHenuii. Ilonsatne 00  a3oTcolepXKalluX COEAMHEHHSX,
OMOJIOTHYECKH AaKTUBHBIX BelecTBaxX (yIJIeBOAaxX, >KMpax, Oenkax
U JIp.), BBICOKOMOJEKYJISPHBIX COEIMHEHUSX (MOHOMEp, MOJIMMED,
CTPYKTYpPHOE 3BEHO)

N
Nl\)hm

JIK...

MpaKkTUyeckune 3aHATUA

IIpakTuyeckas padora Ne§ «Kinaccupukauus, HOMEHKJIATYpa H CT

opraHnyeckux Bemects» HoMmeHkarypa OpPraHUYECKUX
COEIMHEHNN otnenbHBIX KitaccoB (HachIEHHEBIE,
apOMAaTUYECKHE YTIEBOJOPOABI, CHUPTHI, (PEHOJBI, aTbICTHIbI,

KETOHbI, KapOOHOBBIE KHCIOTBHI U [Ip.)
CocraBiieHrEe TIOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (OpMyII
OpPraHUYECKUX BELIECTB OTIEIbHBIX KJIACCOB,

HCIIOJIB3YA UX HAa3BAHUA 110 CHCTEMAaTHUYECKOM U TpHBHaHLHOﬁ
HOMCHKIJIATyp€ (3TI/IJ'ICH, AllCTUJICH, INIMICPHH,

denon, dopmanmpaeru, yYKCyCHas KHCIIOTa, TJIMIWH). Pacders
dbopMyIIbl  OPraHUYECKON MOJIEKYJIIbI, UCXOS U3 SJIEMEHTHOTO COCT:

2
poei?ne

HCHACBIIICHHBIC

ApOMATHYCCKUC YIJTICBOAOPOAbI, CIIUPTHI, (I)CHOJ'ILI, aJIbACTUIbI, KCTOHEI,

KapOOHOBBIE KHCIJIOTHI
u 1ap.) CocraBieHHe MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (op?
OpPTraHUYECKUX BEIIECTB OT/AEIbHBIX KIACCOB,

MyJT

IIpoCTeH]
1Ba (B /)

BIET




UCIOJIb3Ysl UX Ha3BaHUS IO CUCTEMATUYECKON U TPUBUAIbHOM
HOMEHKJIAType (3TUJIEH, alleTUIIEH, TIIMLIEPHH)
Pacuertsl npocTeiimeii hopMyITbl OPraHUYECKON MOJICKYJIbI

Tema 4.2.
CBoilicTBa
opraHuyec-
KHX
coeHHEeHU

CoaeprkaHue yue6HOro marepuana

12

TeopeTnyeckoe o0yyeHue

»

DU3UKO-XMMUYECKHE  CBOWCTBA  OPraHUYECKUX  COCIUHEHUU
OTJENILHBIX KJIacCOB (OCOOCHHOCTHU KacCH()UKAIMU U HOMEHKJIATYPbI
BHYTPHY KJIacca; TOMOJIOTUYECKUH psifi ¥ o0mas (hopMyIna; U30MepHs;
(H3MYecKue CBOMCTBA; XUMHYECKHE CBOMCTBA; CIIOCOOBI ITOTYyUCHHS):

— HIpeAeibHble YIIeBOAOpPOAbl (ajlkaHbl M  IUKJIOAJIKAHBI).
I'openue MeraHa Kak OJWH U3 OCHOBHBIX MUCTOYHHUKOB TEILJIa B
IIPOMBIIIUIEHHOCTH 151 OBITY. CaolicTBa IIPUPOJHBIX
YIJIEBOJOPOJIOB, HAXOXKJAEHWE B TMPUPOJE U IPUMEHEHHUE
AJIKAHOB;

— HempenenbHble  (JIKeHbl, AJKUHBl W alNKaJAUEHbl) U

apoMaTU4ecKue YyriieBoaopoabl. ['opeHue anernieHa

KaK MCTOYHUK BBICOKOTEMIEPATypPHOI'O IUIAMEHM JJIs CBApKU U
PE3KU METaJIIOB

— KHUCJIOpOJICOeprKalue coequHeHns (cnupThl ¥ (peHoIbl, KapOOHOBBIE
KUCIOTBI W O(UPHI, aIbJeTHAbl W KETOHBI, JKHUPBL, YIJIEBOIBI).
[IpakTHueckoe  NpPUMEHEHHE OTHICHIMKONSA, IIMIepuHa, (eHoa.
[Ipumenenue ¢opmManbaeruia, arneraabIerujia, yKCyCHOM KHCIIOTHI.
Mbia Kak COMM BBICHIMX KapOOHOBBIX KHUCJIOT. Morole CBOWCTBa
MbLIa

— a30TCOJIepKaIlMe COEIMHEHHS (AMUHBI U AMHUHOKHUCIOTHI, O€JKH).
BricokomoreKyispHble COSANHEHUs (CHHTETHYECKHE M OMOIOrMYecKHU-
aKTUBHBIE). MOHOMED, MOJIUMEp, CTPYKTYpHOE 3BeHO. [lomnmepu3zanus
ITUIJIEHA KaK OCHOBHOE HAIIPABJIEHUE €T0 UCIIOJIb30BaHHU.
I'enernueckas CBA3b MEKIY KJIAacCaMM OPraHMYECKHX COEIUHEHMH

HpaKaneCKne SAHATUSA

(op]

IIpakTyeckas padora Ne9 «CpoiicTBa OpraHMYecKux coeJHHEHHI»
CaoiicTBa OpraHM4eCKHX COEMHEHUN OT/ENbHBIX KIACCOB (TpUBHAIbHAS U
MEXKIyHApOIHAs HOMEHKIATypa, XHWMHYECKHE CBOMCTBa, CIOCOOBI
MOJTyYeHHS): TIPEIENIbHBIC (IKaHBl W IUKIIOATIKAHBI), HEMPEIeIbHbIC
(ayIKeHBI, aJKUHBI M ANIKAJUEHBl) U apOMaTHYECKHE YITI€BOJOPObl, CIIHUPTHI
¥ (eHOJIbl, KApOOHOBBIE KUCIIOTHI U SPUPHI, aTbACTUIB] U KETOHBI, aMUHbI U
AMMHOKHUCIIOTBI,  BBICOKOMOJIEKYJISIDHBIE ~ COEJMHEHMSA. 3ajaHus Ha
COCTaBJICHUE YPAaBHEHMM XMMHMUYECKHX pPEaKUUMHd C Yy4acTHEM
OpPraHNYECKHX BEILLECTB HA OCHOBAaHUU X COCTaBa U CTPOECHMS

IIpakTnyeckas padora Nel0 «CocraBieHue cxeM peaknuii 1o
Henoukam npeppamenuiiy CocrapieHHe CXeM peakiyil (B TOM 4ucie 1o
TPEI0KEHHBIM LENOYKaM  MPEBPAIEHUH),  XapaKkTEepH3YHOLIMX
XUMHYECKHE CBOWCTBA OPraHMYECKUX COEAMHEHMI OTIENbHBIX KIIACCOB,
croco0bl MX MOMy4YeHHS W Ha3BaHUE OPraHMYECKHX COEIMHEHHH 10
TPUBUATLHON MJIM MEKIYHAPOAHOM CHCTEMATHYECKON HOMEHKIATYpE.

Penienne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJIaHMid  Ha

OKO01
OK 02
OK 04
JIK...




CBOWCTBA OPraHUYECKUX COEAMHEHUI OTIEIbHBIX KIACCOB

IpakTuyeckas padora Nell «MoaeaupoBaHue MOJIEKYJT 2
OpPraHMYecKuX BewlecTB» MonenupoBaHue  MOJIEKYJI u
XUMUYECKHUX IPEBPALLECHUN HA MPUMEpPE 3TaHA, STUJICHA, AlleTHIICHA
U Jp.
Tema 4.3 Conep:xaHue yueOHOT0 MaTepHaJa 6
Hnentuduka | Teopernyeckoe o0yuenune 4 OK 01
s Oprannyeckune coequHeHus. llpumenenune u OuoIOrHUEcKas OK 02
opraHmyiec- ponb  yraeBoJioB. OKHCIEHUE YIJEBOJOB HWCTOYHUK HSHEPIUU 2
KHX BellecTB KHBBIX Opranu3MoB. O0JacTH NMPUMEHEHUSI aMHUHOKHUCIIOT. OK 04
[IpeBpamenuss OenkoB mNHIIKM B opraHu3Me. buonormueckue
¢dbyskmn 6enkoB. bruomornaeckue GyHKIIMU  KHPOB. Poib 2
OPraHMYEeCKOM XMMUH B PELICHUH MPOOJIeM MUIIEBOM 0€30MacHOCTH
IIpakTH4yecKue 3aHATHS 2
IIpakTuyeckass padora Nel2 -“UneHTMdUKaUsi  OpPraHMYecKHX 2
COCTMHEHUIT  OTAENbHBIX  KjiIaccoB”  MaeHtndukaimus  OpraHAYecKuX
COCIMHEHMH OTHENBHBIX KIAacCOB (HAa TMpUMepe aibAeTHHOB, Kpaxmala,
YKCYCHOM KHCJIOTBI, OEJIKOB W T.OI.) C HWCIIOJB30BaHMEM WX (PH3UKO-
XMMHUYECKHX CBOWCTB M XapAKTEPHBIX KAueCTBEHHBIX peakuuil. JleHarypaius
Oenka npu HarpeBaHuH. LIBeTHBIC peakiy OETKOB.
Tema 4.4 Cojaep:kaHue y4eOHOr0 MaTepuaJia 4 OK 01
3HAYCHHME U Teoperuueckoe o0yuenue 2
npuMenenne | POIb  OpraHMyecKod XMMHMHM B DEICHMM TNPOOIEM  DHEPreTHYECKOH 2 OK 02
opranuyec- 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBL, CO3/IaHUM HOBBIX MaTEpPHUAIIOB, OK 04
KHX HOBBIX UCTOYHHUKOB YHEPTUH (AIbTEPHATUBHBIC UCTOUHUKH SHEPTHUN). JIK
BeLIeCTB B OnacHOCTh BO3JEHCTBHUS Ha >KUBbIE OPraHW3Mbl OPTraHUYECKUX
NPOM3BOACTB | BEIIECTB OTJEIBHBIX KJIacCOB (YIJIEBOAOPOIbI, CIHUPTHI, (HEHOIbI,
eHHOIi XJIOPOpPTaHUYEeCKUEe TPOU3BOJHBIC, aNbACTHABI U Jp.), CMBICT
nesiTeJIbHOC- | NTOKAa3aTeNs MpeebHO JOMYCTUMOM KOHIEHTPALUH.
TH 4YeJI0OBEeKAa HpaKTH'IECKI/Ie 3aHATHUA 2
IIpakTnyeckas padora Nel3 «Pacno3naBanue miacTmace u 2
BOJIOKOH)
BO3HUKHOBEHHE QHAMTUYECKOTO CUTHANIA C TOYKU 3PEHHUS XUMUUECKUX
IPOLIECCOB IPH NTPOTEKAHNN KaYECTBEHHON PEAKIMH, TI03BOJIAOIIEH
WJICHTH(UIPOBATH MPEUIOKEHHbIE OPTaHUYECKHE BEIIECTBA
Pa3zpnen 5. Kunernueckue 1 TepMOJMHAMUYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUA 4
XHMHYECKHX peaKUui
Tema 5.1. Conep:xaHue yueOHOr0 MaTepuaJa 4 OK 01
CxopocTth TeopeTuueckoe o0yueHue 2 OK 02
XUMHICCKUX CKOpOCTh peakiMM, €€ 3aBHCUMOCTh OT Pa3IHYHBIX (PAKTOPOB: 2 MK
peaxkuuii. MPUPOABLl PEArupyrOIIMX BELIECTB, KOHLEHTPALMU pPEarupyroumx -
XuMu4yecKoe | BELIECTB, TEMIEPAaTypsl M IUIOMAAM PEAKUMOHHOM IOBEPXHOCTH.
paBHOBecHe. Tennosbie A3 PexThl XUMUYECKUX peaKIMid. DK30- U SHIOTEPMUIECKHE,
pEaKIUH.
OO6patumocTh peakiuil. XUMHYECKOe PaBHOBECHE M €ro CMEIIECHUE T10]]
JNENUCTBHEM Pa3IMuUHbIX (DAKTOPOB (KOHLEHTpAalUs pEareHToB MM
MPOJYKTOB PEAKIUH, JaBICHHE, TEMIIEpaTypa) s CO3IaHMs ONTHMAIBHBIX
YCJIOBUM MpOTeKaHus XuMuueckux npoueccoB. [Ipunimn Jle -Illarense
IIpakTHYecKkue 3aHATHSA 2
2

IIpakTueckas padora Nel4 «CkopocTh XHMHYECKHX PeaKIUi.




XumMHYecKoe paBHoOBecHe.» PelieHne NPaKTUKO-OPUEHTHPOBAHHBIX
3a[aHUil Ha aHaiu3 (AKTOPOB, BIMAIOMIMX HA HM3MEHEHHE CKOPOCTU
XMUMHUYECKOM  peakuud, B T.4. C TO3ULUUI  SKOJIOTHYECKU
1eJIeCO00pa3HOT0 TMOBEACHHUS B OBITY U TPYJOBOM JEATENbHOCTH B
LIEJISIX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON CPEBL.
PemieHne mpakTuKo-OpUEHTHPOBAHHBIX 33/1aHKIl HA IPUMEHEHHE TIPUHIIUIA
Jle-Illatenbe it HAXOXKICHUS HANPABICHHS CMEIICHHS PAaBHOBECHS
XUMHYECKOM peakluu M aHamu3 (aKTOpOB, BIHAIOIIMX Ha CMEIIeHHE
XUMHUYECKOI0 PABHOBECHUS

Paznen 6. PacTBopbl 6
Tema 6.1. Conep:xkaHue y4eGHOro MaTepuajia 4 OK 01
IlonsiTue o TeopeTnueckoe odyueHue 2 OK 02
pacTeopax PactBOopenne kak (U3MKO-XMMHUYECKHH mporecc. PacTBopsl. 2 OK 04
Crioco0bl IpUroTOBIEHUS pacTBOpoB. PacTBopumMocTs. MaccoBas
JI0JI1 PacTBOPEHHOro BelecTBa. CMBICT IOKa3aTels IPeIesIbHO JIK...
JOTIYCTUMOM KOHLEHTPAallMd M €ro MHCIOJIb30BAHUE B OIICHKE
HKOJIOTMYECKON 0e30I1acHOCTH.
[IpaBuna 3K0JIOTHYECKHU 1IEI€CO00Pa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JESITEIBHOCTH B LIEJSIX COXPAHEHMS CBOETO 340POBbS
U OKPY>KaroILIEH NPUPOJHON Cpelibl; OMMACHOCTh BO3JACUCTBHUS Ha
JKABBIE OPTaHU3MBbI OIIPEACIIEHHBIX BEIIECTB.
Pemenne npakTMKO-OpHEHTUPOBAHHBIX PACUETHBIX 3aJaHUI HA
PacTBOPBI, UCMOJIb3yEMbIE B OBITOBOW U MPOU3BOICTBEHHON
JEATEIIbHOCTH 4YEJIOBEKA
IIpakTH4yeckne 3aHATHSA 2
IIpakTuyeckas padora Nel5 «IIpuroros/ieHue pacTBopa 2
3a1aHHO KOHUEHTPALUN»
[IpuroToBneHne  pacTBOpOB  3amaHHOW  (MaccoBoir, % )
KOHILEHTpaluuu (C MpaKTUKO-OPHUEHTHPOBAHHBIMH BOINPOCAMHU) H
olpesieNieHUue Cpebl BOJHBIX PACTBOPOB.
Pemenue 3agau Ha IPUTOTOBJIEHHE PACTBOPOB
Tema 6.2. Conep:kaHue y4eOHOT0 MaTepHaJia 2 OK 04
HUccaenosa- IIpakTH4yeckne 3aHATHSA 2
HHeE CBOMCTB IIpakTuyeckas padora Nel6 «Peumienue 3aga4 Ha XUMHYeECKHe 2 JIK..
PacTBOPOB peaKknum»
IIpodeccnonaibLHO-OPHEHTHPOBAHHOE CO/iepkaHue (ColaepKaHne
NPHUKJIATHOTO MOTYJISA)™
Pa3znen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 8*
Tema.7.1. Coaeprxanue y4eO0HOro MaTepuaJia 2*
Xumus B TeopeTuyeckoe o0yueHue 2% OK 01
ObITY M Hogeiime IOCTHKEHHMST XHUMHYECKONM HAyKHM W XHMHYCCKOM | 2% OK 02
MPOM3BOACTB | rexgonormu. Pomb XuMHH B OOCCIICUCHMS  HKOJIOTHYCCKOM, OK 04
eHHou SHEPreTHYECKON OE30MacHOCTH B Pa3BUTHH KOMIILIOTEPOCTPOCHHM.
ACHTETLHOCT | TThapya IOMCKA M AHATM3a XUMITUECKOH HH(OPMALIMY U3 PA3IHUHbIX OK 07
1 HeroBeKa UCTOYHUKOB (HayuHas M YydeOHO-HAay4yHasi JIUTeparypa, CpeacTBa JIK...
MaccoBoi MH(popMaLuH, ceTb IHTepHET)
IIpakTHYecKHe 3aHATHS 6*




IIpakTyeckas padora Nel7 «Xumusi B ObITY»

Ilouck u aHanM3 KEMCOB O NMPUMEHEHHH XUMHUYECKUX BEIIECTB U
TEXHOJIOTHH ¢ ydeToM Oynymieil npodecCuOHaIbHON IesITeTbHOCTH
[I0 TeMaM: KPAacKH, METajulbl, KEpaMHKa, TEKCTHUJIbHBIC BOJIOKHA,
KOHCTPYKLUMOHHBIE MAaTEpUAIbI.
3amuta: IlpencraBienue pe3yiabTaTOB pelIeHUs KeicoB B (opme
MHHU-I0KJIAJa C IPE3CHTalueH

2*

IIpakTnyeckass padora Nel8§ « XumMusi B nNpou3BOJACTBEHHOM
NAeATeJbHOCTH YeJI0BeKa»

[Tonck U aHanM3 KEWCOB O NMPUMEHEHWH XMUMUYECKUX BELIECTB U
TEXHOJIOTHI ¢ yuyeToM Oyaymiei mpodeccCuoHaIbHON AeATeIbHOCTH
M0 TEeMaM: Ba)KHEWIIME KOHCTPYKIMOHHBIE MaTepHualbl, KPacKH,
MaTepualibl ISl JJEKTPOHUKW, HAHOMATEPHaNbl, TEKCTUJIbHBIC
BOJIOKHA, UCTOYHUKHU 3HEPruu. 3awmra: lpeacrasneHne pesynbraTos
pelueHus KelcoB B popme MUHU-A0K/Iada C Npe3eHTaumen

2*

IpakTnyeckass padora Nel9 ITouck wm aHanu3 KeHCOB O
MPUMEHEHUH XHMHYECKUX BEIIECTB W TEXHOJOTHH C Yy4eTOM
Oynyieit npodeccuOHAIbHON NESTEIBHOCTH MO TeMaM: METasllbl,
XUMHUYECKHA COCTaB W OCHOBHBIC XHMHYECKHE W (pU3MUecKue
CBOICTBAa METAIJIOB M CIUIABOB NPHUMEHSAEMBIX B MpHOOpax u
000pyIOBaHUM, KOMIBIOTEPHON TEXHUKH, XUMHUYECKHUA COCTaB
IlacTMacc, MPHUMEHSIEMBIX B KoMmIbloTepocTpoeHun. (OxpaHa
OKPY’KaroIIEH Cpelibl OT XMMHUYECKOTO 3arpsA3HECHUS.

3amuta: IlpencraBienue pe3ynbTaTOB pelIeHHsS KeicoB B (opme
MHHU-A0KJIaa ¢ IPE3EHTAlued MUHU-TOKIa/1a C pe3eHTalluei
[TpoMesxyTouHas arrecTanys Mo AUCHUIUTHHE (aud3adeT)

2*

HUTOI'O:

72




3. VCJIOBHUS PEAJIN3AIIAU IIPOTPAMMBI OBIIIEOBPA3OBATEJLHOM
TUCTUTLITAHBI

3.1. Mamepuanvno-mexHuueckas 6a3a, HeoOX00UMasn 01 OCYyULeCme1eHuUs 00pPa306amenbHO20
npouecca no oucyuniune.

TpeboBanust K MHHUMAIbHOMY MaTepUAbHO-TEXHUYECKOMY oOecrneuenuss [l peanuzanuu
OpOrpaMMbl  JAUCUUIUIMHBI  JOJDKHBI ~ OBITh  NPEAYCMOTPEHbl  CIEAYyIOIME  CHelHaIbHbIE
npucnocoOaeHus: yueOHbIl KaOMHET XUMHUH W/WIN Y4eOHOU XUMUYECKO# 1abopaTopHH.

ObopynoBanue yueOHOro kaOuHeTa (HATJSAHbIE MOCOOMS): HAOOPBI IIAPOCTEPIKHEBBIX
MoJIesIed MOJIEKYJI, MOAEIH KPUCTAUIMYECKUX PELIETOK, KOJUIEKIUH IPOCThIX U CIIOKHBIX BEIIECTB
U/WIN KOJUIEKLMU TIOJIMMEPOB; KOJUIEKLUS TOPHBIX IOpPOJ MMHEpaloB, Tabimuina MeHzeneesa,
yaeOHbIe (pumbMbI, (POBEIE 00pa30BaTEIBHBIC PECYPCHI.

TexHuueckue cpeacTBa OOy4YSHHs: KOMIIBIOTED C YCTPOWCTBAMH BOCIIPOM3BEICHHS 3BYKa,
NOPUHTEP, MYJIBTHMEIHA-TIPOCKTOP C OKpaHOM, MYJIbTHMEIHUIHAs JI0CKa, YKa3Ka-TIpe3eHTep IS
MPE3CeHTalIUM.

O6opynoBanue JrabopaTopud W paboOYMX MeCT JIadopaTOpHH: MEH3YPKH, MHUICTKHU-
KaIeJIbHUIBI, TEPMOMETPBI, MHKPOCKOII, JYIbI, IPEIMETHbIE M MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KalleJIbHbIX peakiui, (uibTpoBajibHas Oymara, CTEKISHHbIE IPOOUPKH, PE3MHOBBIE IPOOKH,
(doHapukH, HAOOP PEaKTHUBOB, CTCKIISIHHbIE MaJO0YKH, IITATUBBI JAJIs MPOOUPOK; YEPHbIE LIUIMHIPSI,
BOPOHKU CTEKJISIHHbIE, BOPOHKM JAeNuTeNbHble HuianHapuueckue (50-100 i), CTYNKH ¢ HECTHUKOM,
baphopoBbIe YaIIKH, TUHIETHI, GHIBTPHI OyMaXXHbIE, BaTa, MapJis, YACOBBIE CTEKJIA, SJCKTPOILTUTKH,
7a0opaTOpHble IITATHBBI, CIUPTOBBIE TOPENKH, CIWYKH, HOpUOOp Ui IOJyd4eHUs ra3oB (WU
npoOupKa ¢ ra300TBOAHOM TpyOKOif), AeprkaTesn Uil NPOOUPOK, CKISIHKU JUIsl XpAaHEHUs] PEaKTUBOB,
pa3nato4Hbie JIOTKH; Xxumudeckue crakanbl (50, 100 u 200 wi); mmarenu; MUHIETHI, TUTEIbHbBIE
HIMMIIBI; CEKYHAOMEpHI (Taiimepsl),MepHble Tpobupku (Ha 10—20 M) u MmepHbie konobl (25, 50, 100
u 200 mm), BomsHas OaHs (WM TEPMOCTAT), CTEKJISHHBbIC MANOYKU; KOHHYECKHUE KONOBI JUIs
tutpoBaHug  (50u100HM);UHINKATOPHBIE TMOJOCKM Juid ompeneneHus pH u  crannmaptHas
MHAMKATOpHAs IIKaJa; YHUBEpPCAIbHBIN HHANKaTop; nuneTtku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 mi), OropeTku A TUTPOBaHUs, MeAMIMHCKYE mIpuibl Ha 100—150 M, tabopaTopHble U/Unu
AHAJTMTUYECKUE BeChl, pH-BETphI, CyIMIIBHBIN KA, U Ap. Ta00paTOpHOE 000PYI0BAHKUE.

3.2. Hughopmayuonnoe odecneuenue peanuzauyuu npozpammol

3.2.1. Y4yeOHO-MeTOANUYECKOE O0ecmeueHne

PaGouas yuebnast nmporpamma

Y4eOHuKH

Metoandeckue pazpabOTKH K 3aHITHSIM

JnakTiuecKui pa31aToyHbli MaTepuall

Kaprouku-3ananus, TeCTOBbIC 3aaHUS

JleMOHCTpallMOHHBIE MaTepUaibl (MyJIbTUMEIUWHBIE IPE3EHTAIINH, BUICO(PUIbMBI)
KoMmruiekT yaeOHO-HarISITHBIX TTOCOOM IO XUMUHN

KommiekT mopTpeToB XUMHUKOB

Ta6mumna /.. MenneneeBa

KoMIekT HariasAHbIX ToCcoOmit

KommiexT npubopoB [1st mpoBeieHus 1a00paTOPHBIX U MPAKTUYECKUX padboT
KoMITIeKT 371eKTpPOHHBIX TOCOOHIA



3.2.2. IlepeyeHb HEOOXOAUMOT0 IPOrPAMMHOI0 OOecreYeHust

1. 7-zip (nuien3us Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (nmumensus - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player (aumensus - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (iuniensus - http://www.openoffice.org/license.html)

5. Free Commander (nuieH3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0%hb8%d1%8f/)
6. Google Chrome (nuuensus - https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBoGogHOM HOCTYIIC)

8. Mozilla Firefox_(uienswust - https://www.mozilla.org/en-US/MPL/2.0/)

3.3 Ilepeuenv ocno6HOI U OONOTHUMEILHOU YUEOHOU TUmMePaAmypPbl HE0OXO0OUMOIL 011 0CBOCHUA
00ue000pazoeamenbHOll OUCUUNIUHDL.

3.3.1. OcHoBHas JUTEpPaTypa

1. Adunorenona, . B. Xumus. bazoBsiii ypoBenb: 10—11 kiaccel : yueOHUK AJIs CpeIHErO OOMIETOo
obpazoBanus / M. B. Audunorenona, A. B. baokos, B. A. [Tonkos. - 2-e u3f., uctp. u Ao1. - Mocksa :
FOpaiit, 2023. - 290 c. - (O6meoo6pa3oBarenbhbIii uki). - URL: https://urait.ru/bcode/530422 . -
Pexum nocryna: ans aBropus. monbs3opareneit. - ISBN 978-5-534-16098-7. - TekcT : 21eKTpOHHBIH

2. Ia6puensa, O. C. Xumus. 10 xnacce. bazoBerit ypoBenb [Tekct] : yaeonuk / O. C. ['abpuensH. -
6-e u3n., crep. - Mockaa : [Ipoda, 2018. - 192 ¢. 20

3. I"a6puensa, O.C. Xumus. 11 xnacc. ba3osrit yposens [Teker] : yueonuk / O. C. 'abpuernsiH. -
5-e u3n., crep. - Mocksa : Jlpoda, 2018. - 224 c., 20

4. MaprteiHoBa, T. B. Xumus : y4eOHUK U IPAKTUKYM JUIS CPETHETO MPOPECCHOHATEHOTO

obpazoBanus / T. B. MapteinoBa, 1. B. Apramonosa, E. b. 'onyHoB ; mox o6mieit pegaxiueit T. B.
MapTbeiHOBOH. — 2-€ U31., ctp. u aon. — Mocksa : M3narensctBo HOpaiit, 2023. — 368 c. —
(ITpoeccronansHoe oopazoBanue). — ISBN 978-5-534-11018-0. — TekcT : 3neKTpOHHBIH //
Oo6pasosarenbHas wiathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/511690

S. Pocun, 1. B. Xumus. YueOHUK U 3aJJauHUK : U CPEJHETO MPOPECCHOHATBLHOTO 00pa30BaHUs
/ U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. — Mockga : U3narensctBo FOpaiit, 2023. — 420 ¢. —
(ITpoeccronansHoe oopazoBanue). — ISBN 978-5-9916-6011-2. — TekcT : 31eKTpOHHBIH //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/512022

6. XuMmus. 3aauHuK : yaeOHoe mocodue ams cpeHero npodeccruoHanbHoro oopazosanus / 1O.
A. Jlebenes [u ap.] ; mox obmieit pegakuueit I'. H. ®aneeBa. — Mocksa : M3narensctBo FOpaiit, 2023.
— 236 c¢. — (IlpodeccuonanbHoe obpazosanue). — ISBN 978-5-9916-7786-8. — Tekcer :
a5IeKTpOoHHBIHN // OOpa3oBarenbHas ardhopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091

3.3.2. lonosiHMTE IbHASA JIUTEPATYPA

2. Amapues, A. . O6miast xumus. COOpHUK 3aaHUK ¢ TPUMEpPaMU PEIICHHH : yaeOHOe TOcCoOue JIIs
cpenHero npodeccruonanbHoro oopazosanus / A. . Anapues, JI. . Aponuna. — 2-e u3f., uCnp. u JI01.
— Mocksa : U3natenberBo FOpaiit, 2023. — 127 ¢. — (IIpodeccronanbroe oopazoBanue). — ISBN
978-5-534-09932-4. — TexcT : anekrponHsbit // O6pa3oBatensHas miaardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/514556

3. Tapmmun, A. [1. Opranuueckas XuMus B pUCYHKaX, TabIUIaX, cxeMax : yueOHOe MocoOue sl CpeaHero
npodeccuonansHOro oopazosanus / A. I1. Napmma. — 3-¢ u3g., ucrp. u go1m. — Mocksa : 31areinbcTBo
FOpaiit, 2023. — 240 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-04816-2. — TexkcrT :
aneKTpoHHbIH // O6pa3oBarenbHas miardhopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/515105

4. T'nunka, H. JI. O6mas xumus B 2 T. Tom 1 : yueOHUK 17151 cpeHero npodeccuoHaIbHOT0 00pa3oBaHus /
H. JI. T'muaka ; mox penakiueit B. A. ITonkosa, A. B. babkoBa. — 20-e u3f., mepepad. u g0 — Mocksa :
NznatenbctBo FOpaiit, 2023. — 349 ¢. — (IIpodeccuonansuoe oopazosanue). — ISBN 978-5-9916-
9672-2. — Texcr : anekTpoHHbIH // O6pa3oBatenpHas miatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/512151



http://www.7-zip.org/license.txt#_blank
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
http://www.openoffice.org/license.html
https://freecommander.com/ru/лицензия/
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/2.0/
https://urait.ru/bcode/530422
https://urait.ru/bcode/511690
https://urait.ru/bcode/512022
https://urait.ru/bcode/513091
https://urait.ru/bcode/514556
https://urait.ru/bcode/515105
https://urait.ru/bcode/512151

5.

7.

I'muuka, H. JI. OGmmiast xumust B 2 T. ToMm 2 : yueOHUK AJisl CpeHEro MpodecCHOHaIbHOr0 00pazoBaHus /
H. JI. 'nunka ; mox penaknueii B. A. [Tonkosa, A. B. babkoBa. — 20-e uzn., mepepad. u mon. — Mockaa :
WznparensctBo KOpaiit, 2023. — 383 ¢. — (IIpodeccuonanproe odpazosanne). — ISBN 978-5-9916-
9670-8. — Tekcr : anekTpoHHbIi // O6pa3oBaTenbHas mwiatdopma IOpaiit [calit]. — URL:
https://urait.ru/bcode/512504

Kamunckuii, B. A. Opranuueckasi XMuMHsi: TECTOBBIE 3aJJaHUs, 33/1a4H, BOIIPOCHI : yueOHOE ocoOue 11
cpenHero npodeccruonanbHoro oopazosanus / B. A. Kamunckuii. — 2-e usn., ucrnp. u gomn. — Mocksa :
WznarensctBo KOpaiit, 2023. — 289 ¢. — (IIpodeccuonanbroe odpazopanue). — ISBN 978-5-534-
02899-7. — Tekcr : anexkrponHbIi // Obpa3zoBatenbHas miardgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/514106

Huxurtnna, H. I'. Ananutndeckas XuMus : y4eOHHK M IPAKTUKYM JUIsL CPETHETO MPO(HECCHOHATBEHOTO
obpazopanus / H. I'. Hukutuna, A. I'. bopucos, T. 1. Xaxanuna ; nog penakuueit H. I'. Hukutunon. —
4-e u3n., nepepad. u gorn. — Mocksa : MU3mparensctBo KOpaiit, 2023. — 394 ¢. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-01463-1. — Tekct : anmekTponHbIi // ObpazoBarenbHas miatdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/511555

3.3.3. Illepuoguyeckue U3TaHUS

SARE A

Bomnpocsl ectectBosznanms. — URL:_https://e.lanbook.com/journal/2310#journal_name

VYueOHbIi 3kcriepuMenT B oOpazoBanuu. — URL:_https://e.lanbook.com/journal/2335#journal _name
3nanue-cuna. — URL; http://biblioclub.ru/index.php?page=journal_red&jid=220412.

Ksantuk. — URL; https://e.lanbook.com/journal/2409#journal_name

Hayxka u »u3nb. — URL: _http://biblioclub.ru/index.php?page=journal_red&jid=441231.

3.3.4. [lepeyeHs pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHeT»,
HEeO0XOAUMBIX /IJISl 0CBOCHMS U CHUIINHBI

1.  DOBC «Yuusepcurerckas 6ubmrnoreka ONLINE»: caiit. — URL: http://biblioclub.ru

2. DOBC Uznarensctpa «Jlanby: caiit. — URL: http://e.lanbook.com

3. DOBC «lOpaiit»: caiit. — URL: https://urait.ru/

4. DBC «BOOK.ruy: caiit. — URL: https://www.book.ru

5. DOBC «ZNANIUM.COMp: caiit. — URL: https://www.znanium.com

6.  Bassel nannsix komnanuu «Mct Beroy: caiit . — URL: http://dlib.eastview.com

7.  HayuHnas snextpoHHas 6ubnnoteka «eLabrary.rux: caiit. — URL: http://elibrary.ru/

8.  DmekrponHas oubmmoreka "M3narensckoro goma "I'pedernnkoB”. - URL:
http://www.grebennikon.ru/

9.  Vuusepcurerckas napopmanuonHas cucrema POCCUS (YUC Poccust). - URL:

http://uisrussia.msu.ru/

10. "Jlekropuym TB" - Bumgeonekiuu Beaymux JiektopoB Poccuu. - URL: http://www.lektorium.tv/

11. ba3a y4eOHBIX IUIaHOB, yUeOHO-METOJMUECKUX KOMIUIEKCOB, MyOnukanuii u koHpepennuii Kyol'y. -
URL.: http://docspace.kubsu.ru/

12. Poccwuiickoe obopazoBanue [Denepanpubiii noprain]. - URL: https://www.edu.ru/

13. 1OC «Mos mxomay: cait.- URL: https://myschool.edu.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUAA
OBIIEOBPA30OBATEJIbHOM JUCHUIIJINHBI.

KOHTpOJ'IB U OLCHKAa PpE3yJIbTaTOB O6y‘-ICHI/I$I OCYHICCTBIIACTCA TMPCIIOAaBaATCIEM B IPOLCCCC

NPOBENICHNST TPAKTHYECKUX 3aHATHH M J1a0OpaTOpHBIX pPabOT, TECTUPOBAHUS, a TAaK)KE BBITIOJIHEHUS
Oo0yvaromuMuUCsT HMHIUMBUAYAIBHBIX 33JaHUH, TPOEKTOB, HCCIeNOBaHUNA. Pesynprarel  0OydeHUs


https://urait.ru/bcode/512504
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http://biblioclub.ru/
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http://elibrary.ru/
http://www.grebennikon.ru/
http://uisrussia.msu.ru/
http://www.lektorium.tv/
http://docspace.kubsu.ru/
https://www.edu.ru/
https://myschool.edu.ru/

OTPENIEISIIOT, YTO OOYYarOIINecs] TOJDKHBI 3HATh, MOHUMATh M JIEMOHCTPUPOBATH IO 3aBEPILICHUN HM3y4YEHUS
JUCLIUIUTAHEL.

Jnst  hopMUpOBaHUS, KOHTPOJSS M OILECHKH pPE3yJIbTAaTOB OCBOCHUS YYCOHOH JUCIUILIMHEL

UCIIOJIb3YETCS CUCTEMA OILIEHOYHBIX MEPOIPUATHIA, IPEICTABIAIONIAS COO0H KOMIUIEKC YyU€OHBIX MEPOIPUATUH,
COTJIACOBAaHHBIX C pe3ysbTaTaMu oOyueHus u cpopmynupoBanHbix ¢ yueroM @I'0C COO (pe3ynbraTsl 1Mo
mucuuruinae) u @I'OC CIIO.

4.1. Konmpons pesyrvmama o0yuenus u munsvt O4eHOYHbIX MEPONPUAMUIL

Jo OK/IK | Monyns/Paznen/Tema PesynbTar 00yueHUs THIBI OLIEHOYHBIX MEPOIIPUATHIA
| | OcHOoBHOE copeprkaHue
1 Paspen 1. OcHoBBI ®opmynuposaTth 6azoBbie
CTPOEHUsA BelecTBa NOHATUA U 3AKOHbI XUMUK
11 | OKO1 |Crpoenue aTomMOB Cocrasisate  xumudeckue | 1. Tect «CTpoeHre aTOMOB
XAMHYECKHX DJIEMEHTOB | GOPMYJIbI COCIMHCHHUH B | XMMUUYECKUX DIIEMEHTOB U MPUPOJA
Y IIPUPOJIa XUMUYECKOH | COOTBETCTBHHU CO | XUMHUYECKOH CBSI3U».
CBsI3U CTETICHBIO OKHcleHus | 2. 3aJa4l Ha COCTaBIICHUE
XMMHUYECKHX  JJIEMEHTOB, | XUMUUECKUX (hOPMYIT IByXaTOMHBIX
FICXOJIA W3 BAJIGHTHOCTH M | COEIMHEHHI (OKCHIOB, CyNb(HUTIOB,
3JEKTpooTpuLaTeabHocT | TAAPUIIOB U T.IL.).
3. 3agaHus Ha UCTIOB30BAHKE
XUMHYECKON CUMBOJIMKH
Hazanuii coeiMHeHUH 110
HOMEHKJIATyPe MEKTyHAPOIHOTO
COI03a TEOPETUUYECKOU U
MPUKIAIHON XUMUU U
TPUBUAIBHBIX HA3BAHHM JIS
COCTABJICHUSI XUMUYECKUX (hOPMYIT
JIByXaTOMHBIX COeTMHEHUN
(oxcuaoB, cynb(hUaOB,
THJIPOKCHJIOB
T.I.) ¥ JIPYTUX HEOPTaHUICCKUX
COEIMHEHHUH OTENbHBIX KIIACCOB
1.2 | OK01 |Tlepuonnyeckuii 3akoH 1 | XapakTepu3oBarh 1. Tect «Mertamudeckue/ He
OK 02 tabmuma J1.1. XMMHYECKHE DJIEMEHTHI B | METAJJIMUECKUE CBOMCTRA,
Menneneesa COOTBETCTBHH C UX 3JIEKTPOOTPHUIIATELHOCTD H
TOJIOKEHHUEM B CPOJICTBO K JJIEKTPOHY XUMUYECKUX
MEPUOANYECKON cucTeMe | 3JIEMECHTOB B COOTBETCTBHUE C UX
XUMHUYECKHUX 3JIEMCHTOB SJICKTPOHHBIM CTPOCHUCM U




\o

OKI/TIK

Mopynb/Pasnen/Tema

Pesynbtat 06yyeHns

Tunbl OLEHOYHBLIX MEPONPUATMIA

[.N.MenpeneeBa

[NonoxeHnem B nepmogmnyeckomn
CUCTEME XMMUYECKNX SITEMEHTOB
0.N.MengeneeBan.

2. MpakTnyeckune 3agaHna Ha
YCTaHOBIEHWE CBA3N MeXay
CTPOEHNEM aTOMOB XUMUYECKNX
3NEeMEHTOB 1 NEPUOANYECKNM
N3MEHEHNEM CBONCTB XMMUYECKNX
3NEeMEHTOB M UX COEAVHEHUI B
COOTBETCTBUN C MOSOXKEHNEM
lNepmnognyeckon cucteme.

3. MNpaKTnKo-opnUeHTUPOBaHHbIE
TeopeTn4eckme 3agaHusa Ha
XapakTepusaumno XMMNYECKNX
anemeHToB: «MeTannuyeckune/
HemeTannmMyeckmne CBOUCTBA,
SNEKTPOOTPULATENBHOCTD U
CPOACTBO K 3NEKTPOHY XUMUYECKMX
3NEMEHTOB B COOTBETCTBME C UX
ANEKTPOHHbIM CTPOEHNEM U
NonoXeHneM B NepuoanyecKom
CUCTEME XMMUYECKMX INIEMEHTOB
0.N.MenoeneeBa»

2 Xapaktepusoeatb Tunel  |KoHTponbHas pabora
Pa3pen 2. Xumnuueckue .
e — XMMMUUYECKUX peakumi «CTpoeHue BewecTea u
P XUMHUYECKHNE peaKLIunu»
2.1 | OKO1 Tunbl XMUYecKknx CocraBnatb peakumm 1. 3apgaum Ha cocTaBnexune
OK04 peakuum COELIMHEHMS, PA3NIOXeHUs, |ypaBHEHWUN peakLuui:

oOMeHa, 3ameLLeHns,
OKUCIUTENBHO-
BOCCTaHOBUTESbHbIE
peakuum

— COE[IMHEHNS, 3aMeLLIEHNS,
pasnoxeHus, 0bMeHa;

— OKUCNUTENBHO-
BOCCTaHOBUTENbHbIX PEAKLNN C
ncnonb3oBaHMeM MeToaa
3NeKTpOoHHOro 6anaHca.

2. 3aja4m Ha pacyeT Macchbl
BeLlecTBa Unm obbema

['a30B M0 W3BECTHOMY KOMUYECTBY
BelLecTBa, Macce unm obbEmy
OZHOro 13 y4acTBYHOLLMX B
peakuuu BEeLECTB; pacy€EThl
maccbl (06bEma, KonmyecTea
BELLIeCTBA) NPOAYKTOB peakuum,
€CNnn OIHO 13 BelLLeCTB NMeeT




\e

OK/MK

Moaynb/Pa3gen/Tema

Pe3ynbTat 06y4YeHumn

TUNbl OLLEHOYHbIX MEPONPUATUI

npmmecu

2.2

INeKTpoMTUYECKas
auccoumauma U MOHHbIN
obmeH

CocTaBnaTb ypaBHEHUA
XUMUNYyeCKnx peakumm
MOHHOro obmeHa ¢
yyacTMem HeopraHMYecKmx
BellecTs

1. 3agaHmAa Ha cocTaBaeHume
MOJNEKYNIAPHBIX M MOHHbIX PeakLmit
C Y4acTUeM KUCIOT, OCHOBAHWUM U
Co/el, YCTaHOBNEHME N3MEHEHMA
KMCNOTHOCTM cpeabl

2. NabopaTtopHas paboTa "Tunbl
XMMUYECKMX peakymin”

Paspen 3. CtpoeHue u
CBOWUCTBA
HEOpraHUYeCcKux
BelecTs

WccnepoBath cTpoeHue u
CBOMNCTBA
HeopraHu4yecKux BelecTs

KonTponsHas pa6ota
«CBOMCTBA HEOPraHUYECKNX
Beuwecre»

3.1

OKO01
nK..

Knaccndpurauyms,
HOMEeHKANaTypa u
cTpoeHue
HeopraHN4YeCKmnx
BewecTs

Knaccuoumumposatb
HeopraHMYecKme BelecTsa
B COOTBETCTBUM C UX
cTpoeHnem

1. Tect «HomeHknatypa u
Ha3BaHMEe HeOPraHNUYECKUX
BELLLECTB UCXOAA U3 NX
XMMUYECKOM GopMy bl UK
COCTaB/IEHNE XMMWNYECKOM
bopmynbl UCXOAA UX HAa3BAHWA
BELLLECTBA MO MeXAYHAPOLHOM NN
TPUBUANbHOM HOMEHKNATYpE».
2. 33124 Ha pacyeT MaccoBom
A0N1(MacCbl)XMMUYECKOro
anemeHTa(coegmMHeHMA)B
Mmonekyne (cmecm).

3. MNpaKTnyeckre 3aaaHUA NO
KnaccuduKkaumm, HOMEHKNATYpE K
XMmmyeckue popmyna u
HEeOopPraHUYeCKmX BeLLecTB
Pa3/IMYHbIX KNACCOB.

4. NpaKTnyecKme 3a4aHuA Ha
onpeaeneHne XMMn4eckom
aKTUBHOCTU BELLECTB B
3aBUCMMOCTU BMAA XMMUYECKOW
CBA3U M TUMNA KPUCTA/LINYECKON
peleTku

3.2

OKOo1
OKO02
nK...

®U3MKO - XMMUYECKue
cBOMCTBA
HeopraHUYecKnx
BellecTs

YcTaHaBnBaTb
3aBMCUMOCTb GU3MKO-
XMMUYECKNX CBOMCTB
HEeOpraHMYeCcKnxX BELLLECTB
OT CTPOEHMA aTOMOB U
MOJIEKY/I, A TaK¥Ke TUNa
KPUCTaNNNYECKOW PELIETKM

1. Tect «OcOBEHHOCTU XMMMYECKMX
CBOWCTB OKCMAO0B, KNCNOT,
OCHOBaHW1, aMPOTEPHbIX
TMpOKCMAI0B U CONell.

2. 3aaaHnA Ha cocTaBeHue
YPaBHEHMIN XMMUYECKMX PeaKLMM C
y4acTMeMmM MPOCTbIX U CNOMKHbIX




No

OK/MK

Moaynb/Pasaen/Tema

Pe3ynbTat 06y4YeHumn

TUNbl OLLEHOYHbIX MEPONPUATUI

HEeOopraHMYeCcKnxX BELLEeCTB:
OKCWA0B METaNN0B, HEMETANN0B U
aM@OoTePHbIX 3/1EMEHTOB;
HEeOpPraHMYeCKUX KUCNOT,
OCHOBAHUIN N aMPOTEPHbIX
r'MAPOKCUAOB, HEOPraHMYECKMX
CONeMN, XapaKTePMU3YIOLLMX UX
CBOWICTBA U cNocobbl NoayYyeHus.
3. MpaKTUKO-OpUEHTUPOBAHHbIE
TeopeTUyeckue 3afaHnsa Ha
CBOWCTBA U NOAyYeHMe
HEeOopPraHMYeCcKMX BeLLLeCcTB
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0KO01
OK02
OKO4

NaeHTndMKaums
HEOPraHUYeCKmX
BELLEeCTB

UccnegoBaTb
KavyecCTBeHHblE peaKyuuu
HeopraHn4ecKkunx selLecrts

1. NpaKTUKO-OpMEeHTUPOBAHHbIE
3a/1aHu1A NO COCTaB/IEHUIO
XMMUYECKUX PEAKLLWIA C y4acTUEM
HeopraHWYeCcKunx BeLecTs,
MCNONb3YEMbIX ANA UX
naeHTUOMKauuu,
2.labopatopHas paborTa:
“NaeHTMPMKALMA HEOPraHNYECKMX
Bewlects”

Pa3zpnen 4. CtpoeHune n
CBOWCTBA OPraHUyYeCcKux
BEIWECTB

WUccneposatk cTpoeHune un
CBOWCTBA OpraHM4yecKux
BelecTs

KoHTponbHas pabota
«CTpoeHue u cBoiicTBa
OpraHUYeCcKuX BellecTB»

4.1

OK01
MK...

Knaccnoumkayms,
CTpoeHue u
HOMeHKNaTypa
OpraHMYEeCKMX BELLECTB

Knaccuduumposatb
OpraHMYecKue BelLecTsa B
COOTBETCTBUM C UX
CTPpOEHUEM

1. 3apaHuna Ha cocTaBneHue
Ha3BaHUM OpraHUYEeCKNxX
COeANHEHWNI MO TPMBUANBHOW UK
MEXAYHAPOAHOMN CUCTEMATUYECKOM
HOMEHKNaType.

2. 3aaHNA Ha CcOCTaB/IeHMe
NOJIHbIX M COKPALLEHHbIX
CTPYKTYPHbIX popmyn
OPraHMYeCKUX BELLECTB OTAEbHbIX
K/1aCCOoB.

3. 3agaun Ha onpepeneHune
npoctenwen Gopmybl
OpraHM4YecKou MONEKYbI, UCXOAA
N3 3N1eMeHTHOro coctaBa(B%)




N OK/MK | Mogaynb/Paspen/Temal Pe3synbtatom 06ydeHUs| Tumbl OLEHOYHbIX MEPOMNPUATMIA
4.2 | 0KO1 CBoICTBa OpraHuyeckmx | YCTaHaBAMBaTb 1. 3aaaHmA Ha cocTaBneHUe
OK 02 coeguHeHUM 3aBUCMMOCTb PU3MKO- YPaBHEHMIN XMMUYECKMX PeaKLMM C
OK04 XMMWUYECKUX CBOMCTB ydacTuem opraHM4eckux BeLlecTs
rK... OpraHnYecKux BeLWecTB OT |Ha OCHOBaHMU NX COCTaBa n
CTPOEHWNA MONEKYN CTPOEeHMA.
2. 3a4aHMA Ha coCTaBneHUEe
YPaBHEHWUIN XMMUYECKUX peaKLmI,
WUNOCTPUPYIOLLMX XMMUYECKME
CBOMCTBA C Y4ETOM MEXaHM3MOB
NPOTEKAHWUA AAaHHbIX PeaKLMi 1
FeHETUYECKOM CBA3M OPraHUYEeCKMX
BELLECTB Pa3HbIX KNACCOB.
3. PacyeTtHoe 3aga4u no
YPaBHEHWUAM PeaKLMi C y4acTuem
OpraHNYeCKUX BELLECTB.
4. NabopaTopHana paboTa
“NpeBpaLLeHna OpraHNYeCcKmxX
BeLLLeCTB NpW HarpeBaHUn”
4.3 | OKO1 NoeHTndumkaums UccnepoBatb 1.MNpaKkTUKO-OpUeHTUPOBaAHHbIE
OK02 OpraHMYeCcKMX BELLECTB, | KauecTBeHHble peakuum 3a4aHMUA NO COCTaBNEHUIO
OK04 WX 3HaYeHue n OPraHMYecKUX CoeamMHeHni | XMMUYECKMUX PeaKLmii C y4acTnem
nK... npumeHeHue B ObITOBOM U | OTAE/bHbIX KNaccoB OpraHM4YeCckux BeLlecTs, BT.4.
NPO13BOACTBEHHOM MCNnoab3yemblIX ANA UX
[eATeIbHOCTM YeioBeKa naeHTMdUKauum B bbITy 1
NPOMbILWNEHHOCTH.
2.NabopaTtopHaspaborTa:
“UpeHTndPUKaumMA opraHNYecKnx
COeIHEHMI OTAENbHbIX Knaccos”
5 Pa3zpen 5. Xapakrepu3soBaTtb
KuHeTnyeckue u BANAHUE PA3NUYHBIX
TepMOaMHAMUYECKUE (hakTOopoB Ha paBHOBecCHe
3aKOHOMEPHOCTH M CKOPOCTb XMMUYECKMUX
npoTeKaHus peakumi
XUMUYECKUX peaKLuit
5 | OKO1 CKOpOCTb XMMMUYECKMX XapakTepu3oBaTb BAUAHME | [IpaKTUKO-OpUEHTMPOBaHHbIE
0KO02 peaKkunit. Xummyeckoe KOHUEeHTpauum TeopeTuyeckue 3afaHusa Ha aHanu3
K:. paBHoBecue pearnpyoLmnx BeLecTs 1 $aKTOpPOB, BAMAIOLMX Ha

TemnepaTypbl Ha CKOPOCTb
XMMUYECKUX peakumii

XapaKTepusoBaTb BAUAHUE
N3MEHEeHMA KOHLEHTpaunum
BELLECTB, peakuuu cpeapl

M3MEHEHME CKOPOCTU XMMUYECKOMN
peakumun. MNpaKkTuko-
OpPUEHTUPOBAHHbIE 3a4aHNA Ha
npumeHeHue npuHumna fle-lJJatenbe
ANA HaXxoXKaeHuA




No OK/MK | Moaynb/Pasaen/Tema Pe3ynbTaT 06y4eHns Trnbl OUEHOYHbIX
MepOoNPUATUI
TemnepaTtypsbl Ha HanpasneHna cmeleHua
cmeleHne Xxmumm4yeckoro paBHOBECUA XUMUYECKOM
paBHOBECUA peakunn n aHanaums d)aKTOpOB,
BIMAOWNUX Ha cCmeLlleHne
XMMN4YeCKOoro pasHoBecuA
6 WUccnepoBatb UCTUHHBIE
Paszpnen 6. PactBops! pacTBopkl C 3aflaHHBIMU
XapaKTepucTUKamm
6.1 | OKO1 MoHATne o pacTBopax PasnnyaTb UCTUHHbIE 1. 3apaun Ha
OK02 pacTsopbl NpUroToBaEHME
ro... pacTBoOpoOB.
2. MNpaKTtnko-
OpPUEHTUPOBAHHbIE
pacyeTHoe 3a4aHMnA Ha
ONCMNEepCHble CUCTEMDI,
ncnonbayemble B 6bITOBON U
NPOU3BOACTBEHHOM
LeATeNbHOCTM YeloBekKa
6.2 | OKO1 WccneposaHme cBoitcTe | MiccnepoBath u3nKo- NabopaTopHas paboTa
OK04 pacTBOpoOB XMMWUYECKMEe CBOMCTBA “MNpuroToBnexHmne pactsopos”
ro... WCTUHHbIX pacTBOPOB

Il MNpodeccnoHaNbHO-OPUEHTMPOBAHHOE CoAepKaHue (coaepaHne NpuKkaagHoOro moayns)

7 Paspen 7. OuenuBatb nocnepcTeusa |3awura keica (c yuetom byayu
Xumus B GbITy U ObiTOBOM U npopeccUoHanbHOU
NPOU3BOACTBEHHOMN NpPoOU3BOACTBEHHOM AeATeNbHOCTH)
NeATeNbHOCTU YeNnoBeKa |1eATeNIbHOCTU YeNoBeKa C

No3uULUNA IKONOTMYECKOM
6e3onacHocTy
OKO01 Xvmuma B 6bITY 1 OueHuBaTtb nocneactsma | Kenc (c ydyeTom
OKO02 NMPON3BOACTBEHHOM 6bITOBOW 1 byayLuen
OKO4 AEeATENbHOCTU YENI0BEKA | MPOM3BOACTBEHHOWM npodeccnoHanbHoOM
OKO7 LeATeNIbHOCTM YeNnoBeKka C | AeATe/IbHOCTH)
o... NO3ULMIA SKONOTUYECKOM | BO3MOXHble TeMbI
6e30nacHoOCTH Keicos:
1. NMotenneHune
Knammara 7

BbicBObOOXAEHME

ra3oBbIXx rMApaToB CO
[AHa OKeaHa.

2. JlekapcTBa Ha OCHOBe
PactutenbHbIX NpenapaTos
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4.2. Kpumepuu oyenku 3nanuii

KOHTpOsb U OLIeHKA pe3ynbTaTOB OCBOEHHUS y4€OHOW AMCLMIUIMHBI OCYIECTBISETCS
IpernojaBaTeieM B  IPOLECCEe IPOBEACHMUS IMPAKTUUYECKMX pabOT, TECTUPOBAHUA,
coOece/loBaHMs MO pPe3yJibTaTaM BBIMOJIHEHUS JIa0OpAaTOPHBIX PabOT, a TakKe pelIeHus
3a/a4, COCTaBjieHHs pabouMx TaOIUIl W TOATOTOBKM COOOMICHHM K YpOKy. 3HaHUS
CTYJEHTOB HA MPAKTUYECKUX 3AHATHUSIX OLECHUBAIOTCS OTMETKAMHU «OTIHYHO», «XOPOIIO»,
«YZOBJIETBOPUTEIIBHO» U «HEYIOBIECTBOPUTEIBHON.

YceTHBIA ONMPOC. YCTHBIA OTBET — 3TO Pa3BEPHYTHIM PaCCKa3, BKIOYAIOIIUN
TEOPETUYECKNE MATEPHAIBI U INPUMEPbl UX NPUMEHEHUs. Y IOBICTBOPUTENIbHAS OLCHKA
CTaBUTCS, €CIIM CTYJEHT JAEMOHCTPUPYET HETIyOOKHE TEOPETUUYECKUE 3HAHUS, MPOSBIIAET
cnabo chopMUpoBaHHBIE HABBIKM aHAM3a SIBJICHUI M MPOIECCOB, HEJAOCTATOYHOE YMEHHE
JiefaTh apryMEHTUPOBAHHbBIE BBIBOJIBI M IPUBOAUTH MPUMEPHI, TOKA3BIBAET HE JOCTATOYHO
CBOOOJHOE BIJIAJICHUE MOHOJOTMYECKONM pEYbl0, TEPMHUHOJIOIHEHN, JIOTMYHOCTBIO U
MOCJIEIOBATENIbHOCTBIO M3JIOKEHMS, JI€JaeT OIIMOKH, KOTOPbIE MOXKET HUCIPABUTH TOJIBKO
IIpU KOPPEKLUHU MTPENoaaBaTEIEM.

Keiic. Ilpoaykt camocrosiTenpHON paOOThl CTYyJEHTa, MPEACTABIAIONINI Cco00i
KpaTKO€ W3JIOKEHNE B IUCBMEHHOM BHJIE€ IOJIYYEHHBIX PE3YJIbTAaTOB TEOPETUYECKOIO
aHali3a OMpeesieHHON HaydyHOl (yueOHO-MCCIeNOBaTeNbCKOM) TEMbl, T/€ aBTOP
PacKpbIBa€T CyTh UCCIIEAYEMON MpOOIEeMbl, MPUBOIUT Pa3IMYHbIe TOUKU 3PEHUs, a TAKKE
coOCTBeHHbIE B3TJsAAbI Ha Hee. Kelic — aeTalibHOE ONMUCAHUE KOHKPETHON CHUTyalluw,
mpoOJeMbl WJIM 3aJa4yd U UX pelieHus. B kelice paccmaTpuBaeTcs peajabHBIN Cllydai,
C KOTOPBIM CTOJIKHYJIACh OpraHU3alvs WA YEJIOBEK, U aHATU3UPYIOTCS NPUHSITHIE PELICHUS
U uX pe3ynbTarbl. Kelchbl HCMonb3yroTces Uil M3y4deHHs MpoOJeM B pa3audHbIX cdepax
NESATENbHOCTH, TAaKUX Kak OW3HEC, MApKETHHI, 00pa3oBaHUE, IOPUCIPYIEHIUS U JIpyTHE.
OHU [OMOTAOT COTPYOHUKAM WJIM CTYJEHTaM aHajJu3UpOBATH CIIOXKHBIE CHUTYalHH,
pa3pabarbIBaTh CTpaTerMd W MPUHUMATh OOOCHOBAaHHBIE PEIICHUS Ha OCHOBE pEabHBIX
JAHHBIX U OMbITA. Y IOBJIETBOPUTEIbHAS OLIEHKA CTAaBUTCS, €CJIM TE€Ma OCBEIICHa JIMIIb
YaCTUYHO, JOMYIICHb (haKTUYECKHWE OIIMOKM B COJepkKaHuU pedepara, UIU HMEIOTCA
CYILIECTBEHHbIE OTCTYIUIEHHS OT TpeOOBAaHU K pedeprUpOBaHUIO, HIIM HETIOIHbIE OTBETHI Ha
JIOTIOJIHATEIIbHBIE BOIIPOCHI.

Tectr. Cucrema cTaHAapTU3MPOBAHHBIX 3aJaHUM, MO3BOJSIONIASI ABTOMATU3UPOBATH
MpOLIeAypPy M3MEPEHUsSI YPOBHs 3HAHUM U yMeHUM oOydaromerocs. TecT OIeHHUBAaeTCs MO
KOJIMYECTBY MPaBUIbHBIX OTBETOB (He MeHee 50%.).

IIpakTnyeckasi padora. [IpakTrueckass pabora — 3TO OCOOBIM BHJ JESATEIBHOCTH
00y4aromerocsi, 4To MoApa3yMeBaeT BHIMOIHEHHUS Pa3HOIUIAHOBBIX 3aJ]aHUi, HE CBSI3aHHBIX
¢ 00paboTKOI TeopeTuyeckoro mMatepuana. Bo BpeMs BBINOJHEHUS! CTYJIEHTY HEOOXOAUMO
UCIIONIB30BAaTh pPAHEE IIOJYYEHHBIE TeopeTHdecKkne 3HaHus. [lonokurenpHas oOnEeHKa
CTaBUTCS, €CJIM BBITIOJIHEHBI BCE 3aJIaHUS MPAKTUYECKON pabOThl C 3aMEUaHUSIMU; CTYICHT
OTBETUJI Ha BCE KOHTPOJIBHBIE BOIIPOCHI C 3aMEYaHUSIMH.

OueHka «OTJIMYHO» BBICTABISIETCS, KOTJa CTYJEHb I[IOKa3bIBaeT IIyOoKoe
BCECTOpPOHHEE 3HAaHWE paszfiena IUCHUIUIMHBL, 0053aTeNbHOW U JIOTIOJTHUTEIbHON
JUTEpaTyphbl, apryMEHTUPOBAHO W JIOTMYECKH CTPOMHO H3JIaraer Marepual, MOXKET
MPUMEHSITh 3HAHUS ISl aHAJIN3a KOHKPETHBIX CUTYAIUH.

OneHka «XOpOILIO» CTaBUTCA MNPU TBEPABIX 3HAHMAX pas3felia JIUCLHUIUIMHBL,
00sA3aTEeNIbHON  JIMTEpaTypbl, 3HAKOMCTBE C  JOIOJHUTEIBHOM  JINTEpPATypOH,
apryMEHTHUPOBAHHOM HM3JIOKEHUU MaTepuana, yMEHUH IPUMEHUTh 3HAHUA UIsl aHAJIA3a
KOHKPETHBIX CUTYaIIHUH.

OLeHKa «yJOBIETBOPUTENBHO» CTAaBUTCS, KOTJa CTYAEHT B OCHOBHOM 3HAeT
pazzien AUCHUIUIMHBI, MOXKET MPAaKTUUECKU TPUMEHUTh CBOU 3HAHUS.

OneHKa «HEYOBJIETBOPUTEIBHO» CTABUTCS, KOTJA CTYJEHT HE OCBOWJI OCHOBHOI'O
coJiep KaHMsI IpeAMeTa U ¢abo 3HaeT u3ydaeMblid pa3zell JUCIUILIUHBIL.
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5. METOJMYECKHUE YKA3AHMS JJIs1 OBYYAIOIIUXCS 10 OCBOEHUIO
TACIATITAHBI

HNucuurnnuaa «XuMus»  HaleJleHa Ha MOJy4YeHHe 3HaHMUM B o0JacTu
€CTECTBEHHOHAYYHbIX JTUCLUIUIMH.

C TOuKH 3peHMsI HCIIOJIb3YEMBIX METOAOB JIEKIHUH IOAPA3ENAIOTCs CIETYIOIUM
o0pa3oM: HH(OPMAITMOHHO-O00BICHUTENIbHAS JIEKIHs, IOBECTBOBATEIbHAS, JIEKLIUA-Oecena,
npoOsieMHas JEKLIUA U T. [I.

OOydeHue  CTyJ€HTOB  OCYHIECTBISI€TCS 1O  TPAJAMLIUOHHOM  TEXHOJIOTUHU
(JIEKUMOHHBIM MaTepual, MNpPaKTUYECKHEe U JIAOOpPATOpHBIE 3aHATHUS, CAMOCTOSITEJIbHBIE
paboThI) C BKIFOUEHUEM MHHOBAIIMOHHBIX 3JIEMEHTOB.

VYcTHOE U3N0KEeHNE YYeOHOro mMaTepuasa Ha JIEKIUU JOJKHO KOHCIEKTHPOBATHCS.
Criymarp JIGKIMIO HY)KHO YMETh — IOJJIEPKMBATh CBOE BHUMAaHME, MOHATh U 3alIOMHUTH
yCIBIIIAaHHOE, YJIOBUTH May3bl. B mporecce U3nokeHus: mpernojaBareieM JEeKIUU CTYJEHT
JIOJKEH BBISICHUTh BCE HEMOHATHBIE BONPOCHI. 3alKCHIBATh COACPKAHUE JIEKUUU HYXKHO
00s13aTeIbHO — 3allMCH TOMOT'AI0T MOAIEPKUBATh BHUMAHUE, CIOCOOCTBYIOT OHUMAHUIO U
3alIOMMHAHUIO YCIIBIIIAHHOTO, IPUBOIUT 3HAHUE B CUCTEMY, CIIyXaT OMOPOM AJIs mepexoja
K OoJiee TiIy00KOMY CaMOCTOSITEIbBHOMY U3YUYEHUIO MTpeIMETa.

MeTtonuyeckrue peKOMEHIallii MO0 KOHCTIEKTUPOBAHUIO JIEKLIUMA:

— 3aIlUCh JOJDKHA OBITh CUCTEMHOM, MPEeACTaBIATh COOON COKPAIIEHHBINH BapHaHT JEKIUH
npenonasareis. Heo0xoaumo citymars, 004yMbIBaTh U 3alIMCHIBATH OHOBPEMEHHO;
— 3auch BeAETCS OYEHb OBICTPO, YETKO, IO BO3MOKHOCTH KOPOTKUMU BBIPAKEHUSIMU;
— He MpeKpamias clymarbh [penojaBaress, HY)KHO 3alUCBhIBaThb TO, YTO HEOOXOIHUMO
ycBouTh. Henb3st 3anuchiBaTh cpa3y k€ BBHICKA3aHHYIO MBICHb IpenojaBarels, ciaenyer eé
HOHSTH U TMOCJE 3TOr0 KPaTrKo 3amucaTb CBOMMHM CJIOBaMHU WM CJIOBAaMH IPENOJaBaTelIs.
BaxHo, yTOOBI B HEW HE ObLI MOTEPSIH OCHOBHOM CMBICH CKa3aHHOTO;
—MMEHa, J1aThl, Ha3BaHUsI, BHIBOIbI, ONIPE/ICIICHUS 3aIICHIBAIOTCS TOUHO;
—clieflyeT oOpaTuTh BHUMaHHE Ha OQOpMIICHHE 3alucu JIEKIMH. [ KakJIoro mpeamera
3aBoAuTCs oOuas terpaab. OTIMYHBIM OT OCTAJILHOTO I[BETA CJIEAYET BBIAEIATH OT/EIbHbIC
MBICJIM ¥ 3aroJIOBKM, COKpamlarb OTAEIbHBIE CJIOBa U MPEAJIOKEHHS, HCIIOIb30BaTh
YCIIOBHBIE 3HAKH, OYKBBI JJATUHCKOTO M IPEYECKOT0 aja(aBUTOB, a TAKKE HEKOTOPbIE PUEMBI
CTEHOTPA(PUUECKOTO COKPAIEHUS CIIOB.

[TpakTuyeckue 3aHATUA 110 TUCUUIIIMHE « BHOIOrns» NpoBOASTCS MO CXEMeE:
— YCTHBIN, TMOO MUCbMEHHBIN OMPOC MO TEOPUU B HavaJle 3aHATHS;
- peleHne MPaKTHYEeCKUX 3a/1a4 MOCTABJIEHHBIX Mepel CTYACHTOM;
— WHAMBUIyalIbHbIE 3aJjaHMs JUIsl MOATOTOBKM K IPAKTHUYECKUM U JIAOOPATOPHBIM
3aHATHUAM.

[lenb NpPakTUYECKOTO 3aHSTHS - HAYYUTh CTYJEHTOB HPUMEHSTh TEOPETUUYECKUE
3HAHUS NPU PELICHUH NMPAKTUYECKUX 3a7ad U BBIMOJIHEHUE J1ab0opaTOpHBIX paboOT Ha OCHOBE
peanbHbIX TaHHBIX.

Ha npakTudeckux u 1ab0opaToOpHbBIX 3aHATUSAX MPeo0IaaatoT CIEAYIOIINE METOIbI:

— BepOasbHbBIC (TPe0bIaaA0IIUM METOIOM JOJIKHO OBITh OOBSICHEHNUE);
— TMpakTHYecKue (MUChMEHHBbIC 37aHMs, 3agaHus ¢ ucnois3oBanueMm IIK, BoimomHenue
paboThI O IJIAHY U IIp.)

BaxxHbIM ISl CcTyZleHTa SIBJISETCSl YMEHUE PalMOHAIBHO MOAOHUpaTh HEOOXOAMMYIO
y4eOHYI0 JHUTEepaTypy W yMEHHE IOJb30BaThCS NPUOOPETEHHBIMH TNPAKTUYECKUMU
HaBbIKAMH TIpu paboTe C MpOrpaMMHBIMU cpencTBaMu. OCHOBHBIMH JIUTEPATYPHBIMH
MCTOYHUKAMH SBIISIOTCS:

— oubnmnoreunsie houas! punuana Kyol'Y;
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— 3JIEKTPOHHAsI OMONIMOTEeYHAas cucTeMa «Y HUBEpCUTETCKasi OMOIroTeKa OH-TailHy;
— DJIEKTpOHHAas OnbnuoTeyHas cucrema M3narenscTBa «Jlanby.

[Touck kHUT B OMOIMOTEKE HEOOXOIUMO HAYMHATh C U3YUYEHHUs IPEIMETHOTO KaTajiora
U CO3/IaHUS CIIHCKA KHUT, MOCOOUH, METOJUUYECKUX MaTepHaJIOB MO0 TEME U3YUYECHHUSI.

[TpocMOTp KHUTH HAUMHAETCS C TUTYJIBHOTO JIUCTA, CIEIYIOUIETO mocie o0noxku. Ha
HEM OOBIYHO MOMENIAIOTCS BCE OCHOBHBIC JAaHHBIC, XapaKTEPU3YIOIIME KHUTY: Ha3BaHUE,
aBTOp, BBIXOJHBIC JaHHBIC, JaHHBIE O mepeusgaHuu u T.1. Ha o0opoTe TUTYyIBHOTO JUCTa
JNA€Tcs aHHOTAlMs, B KOTOPOM YKa3bpIBAa€TCs TEMaTHKa BOIPOCOB, OCBEIIEHHBIX B KHUTE,
OnpeAeNsieTcsl Kpyr 4hTaTeleld, Ha KOTOPbIM OHA paccuuTaHa. boyblioe 3HaYEeHUE MMEET
MPEIUCIOBUE KHUTH, KOTOPOE 3HAKOMMUT 4YHWTATENsl C JIMYHOCTBIO aBTOpA, HUCTOPUEN
CO3ZIaHMsI KHUTH, PACKpbIBaeT cojiep:kanue. [IpounTaB mpenucioBre W TMOIYy4HUB oOIIee
Npe/CTaBICHUE O KHHUTe, CleIyeT oO0paTuThcid K oraBiieHnto. OriaBieHHe KHHUTU
3HAaKOMHT C COJAEPKAHUEM U JIOTHUECKON CTPYKTYpOH KHUTH, TIO3BOJIAET BIOPATh HYXKHBIN
Marepuan sl u3ydeHus. ['on M3MaHWs KHUTW MO3BOJSET CYIWTh O HOBHU3HE MaTepuaa.
Uem uyarmie kHHUra mM3gaércsi, TeM OOJBIIYI0 LIEHHOCTh OHA MpeAcTaBiseT. B kHure moryt
ObITb TpPUMEYaHUsl, KOTOPBIE COJEPXKAT pas3IMyHbIE OMOJHUTENbHbIE cBeAeHUs. OHuU
MEYaTAOTCS BHE OCHOBHOI'O TEKCTa W PA3bSICHSIIOT OTIENbHBIE BOIMPOCHL. lIpeamMernbie n
anpaBUTHBIC YKa3aTeNM 3HAYUTENBHO OOJIETYAIOT TMOBTOPEHHUE H3JI0KEHHOTO B KHHIE
Marepuaia. B KOHIle KHUTM MOKET pacrojiaraThCsi BCIOMoraTesbHbli Matepuan. K Hemy
OOBIYHO OTHOCATCSI MHCTPYKIUU, MPUIOKEHUS, CXEMBbI, CUTYallMOHHbBIC 3aJa4M, BOIIPOCHI
JUISl CAMOKOHTPOJIA U T. 1.

Jlnst mydiiero mpescTaBleHUS W 3allOMUHAHUS MaTepHalia IelecooOpa3HO BeCTH
3allUCH M KOHCHEKTHI PA3JIMYHOTO COAEPKAHUSI, @ UMEHHO:

— IMOMETKH, 3aMEYaHUsl, BBIJAECIEHNE [NIABHOTO;
— IUJIaH, TE3UCHI, BBITUCKH, LIUTATHI;
— KOHCIIEKT, pabodas 3anuch, pedepar, JOKJIaI, JSKIUI U T.1.

Yutath yuyeOHMK HEOOXOJAMMO BIYMYHBO, BHHMMATEIbHO, HE IMPOMYyCKas TEKCTa,
CTapasich MOHATH KKy (¢pa3y, OJHOBPEMEHHO pa30oupas MpPUMEPHI, CXEMbI, TaOIHIIbI,
PUCYHKH, IPUBEJEHHBIC B YUeOHUKE.

OaHuM U3 BaOXXHEMIIHMX CPEJICTB, CIIOCOOCTBYIOIIUX 3aKPEIJICHUIO 3HAHUMU, SBISETCS
KpaTKasl 3alnuch MPOYMTAHHOIO MaTepuajia — COCTaBJI€HUME KOHCIeKkTa. KOHCHEeKT — 3To
KpaTKOE€ CBSI3HOE W3IIOKEHHE COJIEP)KAaHMUSI TEMBbI, Y4YeOHHKAa WIM €ro 4acTh, 0e3
noJIpOOHOCTEH M BTOPOCTENEHHBIX JeTaneid. [1o cBoel cTpyKType W MOCIeA0BaTeIbHOCTH
KOHCIIEKT JIOJKEH COOTBETCTBOBATH IUIaHy ydyeOHMKa. [103TOMy Ba)KHO CHadasia COCTaBUTH
MjaH, a MOTOM IMHCAaTh KOHCIEKT B BHJIE OTBETAa Ha BOMPOCH miaHa. Ecim y4eOHUK
pa3nenéH Ha HeOOJBIINe 03ariaBICHHbBIE YaCTH, TO 3ar0JIOBKM MOYKHO pacCMaTpUBATh Kak
MyHKTHl IUIaHA, a W3 TEKCTa KaXJOW YacTH CJENyeT 3alucaTb T€ MBbICIH, KOTOPBIE
PACKpBIBAOT CMBICJI 3ar0JIOBKA.

TpeOGoBaHUS K KOHCIIEKTY:

— KpaTKOCTh, CKATOCTh, I[EJIECO0OPA3HOCTh KAXKIOTO 3aMUCHIBAEMOTO CIIOBA;
— COJIEPKATENbHOCTh 3aIMCH - 3aMMChIBAEMbIE MBICIIH ClieyeT (POpMYyIUpoBaTh KPAaTKo, HO
0e3 yuiep0Oa aist cMbiciia. O6bEM KOHCTIEKTa, MEHbILIE U3y4aeMoro TekcTa B 7-15 pa3s;
— KOHCHEKT MOXET OBITh KaK MPOCTHIM, TaK U CJIOXKHBIM IO CTPYKTYpPE — 3TO 3aBUCHUT OT
COZICp)KaHUSI KHUTHU U LIEJIN €€ N3YUYECHUSI.
Mertoauueckue peKOMEHIAIUHU 110 KOHCIIEKTUPOBAHUIO:

— OPEXKJE YEM HAYATh COCTABIATH KOHCIIEKT, HY’)KHO O3HAaKOMUTBCSI C KHUTOM, TPOYUTATh €€
CHayaJja J0 KOHIIa, OHATh IPOYUTAHHOE;
— Ha 0OJIOXKKE TETpaaM 3alMKMCHIBAIOTCA Ha3BaHUE KOHCIIEKTHUPYEMOW KHUTH W MMS aBTOPa,
COCTaBJIICTCS TIAH KOHCIIEKTUPYEMOTI'O TECTA;
— 3aIKCH Jydllle JeNaTh Npy MPOYTESHUH HE OJHOTO-IBYX a03alleB, a 1ejoro naparpada uiu
IJ1aBbI;
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— KOHCIEKTHPOBAHHME BEAETCS HE C IIENbI0 MMETh OMNpeAeNEHHYIO 3aluch, a Uil Oolee

MOJIHOTO OBJIAJICHUSI COAEPKAHUEM HM3Y4aeMOIrO TEKCTa, IOATOMY B 3alMCSIX OTMEUYAETCs U

BBIJIEJISIETCS BCE TO HOBOE, NHTEPECHOE U HY>KHOE, YTO 0COOEHHO IIPUBJIEKJIO BHUMAHUE;

— TOCJIe TOTo, KaK c/ellaHa 3aluch copepxkaHus naparpada, riaBbl, cleAyeT NepeunuTarhb eg,

3aTeM CHOBa 00paThCs K TEKCTY U MPOBEPUTH CeOs1, MPABMIBHO JIM U3JI0KEHO COJIEpKaHUE.
TexHHUKa KOHCTIEKTUPOBAHUSA:

— KOHCHIEKTUPYSI KHUTY OOJIBIIOr0 00bEMa, 3alUCh CIeAyeT BECTH B OOIIeH TeTpaau;

— Ha KaXXJI0OM CTpaHHUIIE CJeBa OCTABISAIOT MO MUPUHON 25-30 MM Ui 3alHUCH KOPOTKUX

M10/[3ar0JI0OBKOB, KPAaTKHX 3aMEUYaHU, BOIIPOCOB;

— KaX/1as CTaHWLla TETPal HyMepyeTcs;

— U1 TIOBBIIICHHS YUTAEMOCTH 3alUCH OCTABIAIOT MHTEPBAJIbl MEXIY CTpPOKaMH,

ab3ariamMu, HOBYIO MBICITh HAUUHAIOT C «KPACHOI CTPOKH;

— NpU KOHCHEKTHPOBAHMM UIMPOKO HCIHOJB3YIOT Pa3IMYHbIE COKPALEHUS M YCIOBHBIE

3HaKM, HO He B yuepO0 CMbICOy 3alucaHHoOro. PekomeHayeTcss NPUMEHATH

oOmIeynoTpeOuTeNbHbIE  COKpallleHusi, Hampumep: M.0. — MoxeTr ObITh;, TrocC. —

rOCyIapCTBEHHBIN; 1.0. — JOHKHO OBITh U T.1I.

— He cllelyeT COKpalaTh UMEHA U Ha3BaHMsI, KPOME OYEHb YaCTO MOBTOPSIIOLIUXCS;

— B KOHCIEKT€ HE JOJDKHO OBITh MEXaHMYECKOTO TIIeperuChiBaHUsI TeKCTa 0e3

MPOAYMBIBAHHS €T0 COJIEP KAHMS U CMBICIIOBOTO aHAIIN3A.

TpeOoBanus kK HamucaHuIO pedepara

Pedepar - mpoayktr camocTosTenbHOU pabOThl CTyNEHTa, MPEACTABISIONINN cOO0M
KpaTKO€ H3JI0KEHHE B NHCbMEHHOM BHUJE IMOJYYEHHBIX PE3YJIbTaTOB TEOPETUYECKOIO
aHajgu3a OMpeleNeHHOW Hay4yHOU (y4eOHO-HCCIEeOBATEIbCKOM) TEMBI, TAE aBTOP
PacKpbIBa€T CyTh UCCIIEAYEMOUM MPOOIEeMbl, MPUBOAUT Pa3IMYHbIe TOUKU 3PEHUs, a TAKKe
coOCTBEHHBIE B3IJISIbI HA HEE.

Tembl pedepaToB SBISIIOTCS TOMOJHUTEIBHBIM MAaTEPUATIOM JJIsi M3YyYEHUs JaHHOMN
JUCIUIUIMHEL. Pedepar orieHnBaeTcs B 0JIMH Oaljl B OLIEHKE UTOIOBOIO SK3aMeHa/3a4yeTa.

Pedbepar gomkeHn  ObITh  TOATOTOBJIEH  COTJIACHO  Te€Me,  MPEAJIOKEHHOM
npenoaaBateneM. JlomyckaeTcsi CaMOCTOSITEIBHBINM BBIOOp TeMbl pedepaTa, HO IO
COTJIACOBAHHUIO C MPENO/IaBaATEIIEM.

Jns  Hanuwcanust pedepara CTYACHT CaMOCTOSITENIbHO TOJIOUPAET HMCTOYHUKHU
uH(pOpMalUK 1O BBHIOPAaHHOW TeMe (nuTepaTypa ydyeOHas, MmepuoanyecKkas W MHTEPHET -
pecypchl).

O6nem pedepata — He meHee 10 cTpanul popmata A4.

Pedepar nomken uMeTs (TUTYIBHBIN JIMCT, COJIEPKAHUE, TEKCT JOHKEH OBITH pazOuT
Ha pasJenbl, COTJacHO, COJEp)KaHus, 3aKIOYEHHE, CIUCOK JIMTepaTypbl HE MeHee 5
HUCTOYHHUKOB)

Ob6cyxnenne TeM pedeparoB MPOBOAUTCS HA TEX NPAKTHUYECKUX 3aHATHUAX, IO
KOTOPBIM OHH paclpezenieHbl. JTo sBiseTcs o0s3aTenbHbIM TpeboBaHueM. B ciydae He
npeAcTaBieHus: pedepara, COTNIACHO, YCTaHOBJIEHHOTO Tpaduka (0e3 YBKHUTEIHHOU
NPUYMHBI), CTYJIEHT 00s3aH MOATOTOBUTH HOBBIN pedepart.

Nndopmammst mo pedepary He nomxHa npeBbimats 10 muHyT. BbicTynarommii
JOJKEH TOJMOTOBUTh KpaTKHE BBIBOJBI MO TeMe pedepaTa Al KOHCIEKTUPOBAHUS
CTYJICHTOB.

5.1. Ilpumepnwie 6onpocwl 014 nposedenus mexyuieil ammecmavyuu (YCMHbLIL U
RUCbMEHHDLIL) ONPOC

1. Tlepuoguyeckuii 3aKOH M TEpPUOJMYECKAss CUCTEMa XUMHUYECKUX 3yeMeHToB J[.1.
MenzeneeBa Ha OCHOBE MPEACTABICHUA O CTPOCHHUU aTOMOB. 3HAYEHUE MEPUOIUYECKOTO
3aKOHA JJIS pa3BUTHS HAYKH.
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2. Ankasbl psiia MeTaHa, ux oOmas ¢opmysna. MetaH, 31€KTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE, XUMUUYECKUE CBOMCTBA (TOPEHHE, PEAKIIUS 3aMEIICHUS).

3. CTpoeHHne aTOMOB XUMHUYECKUX 3JIEMEHTOB Ha MPUMEPE IEMEHTOB BTOPOTO MEPHOJA U
4A rpynnsl (4 Tpynmbl TIAaBHOW MOATPYMIBI) MEPUOJUYECKON CHUCTEMBl XUMHUYECKUX
sanemeHToB /.M. MenneneeBa. 3akOHOMEPHOCTH B U3MEHEHUHM CBOWCTB 3TUX XUMHUYECKHUX
AJIEMEHTOB U 00OPa30BaHHBIX UMU MPOCTHIX U CIOKHBIX BELIECTB (OKCUAOB, THIPOKCUIOB) B
3aBUCUMOCTH OT CTPOEHHUS UX aTOMOB.

4. Ankenol psga 3TeHa (dTWieHa), uUx oOmas QopMyna. ITeH, 3JICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIb, XUMHUYECKHE CBONCTBA (TOpPEHHE, PpPEAKIUU
MPUCOCIUHEHUS U TTOJIMMEPUPU3AIUN).

5. Buasl XUMHUYECKOM CBsI3W M CHOCOOBI ee 00pa3oBaHHsS B HEOPraHUYECKUX U
OpraHMYeCKUX COEIMHEHUSIX: KOBaJeHTHas (MOJspHas, HEMOJsIpHAas, MPOCThIe U KpaTHbIE
CBSI3M), HOHHAs, BOJIOPO/THAS.

6. lluxmomapadunsl, ux ob6mas ¢opmyna, CTpPOSHHE, CBOMCTBA, HAXO0XIECHUE B MPUPOJE,
IIPUMEHEHHE.

7. Knaccudukaius XuMAYECKUX PEAKINil B HEOPraHUYECKOW U OPTaHUYECKON XUMUH.

8. AnkuHbl uX 00mas dopmyna. ITun (aleTUIeH), JIEKTPOHHOE U TMPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl, XHMHUYECKHE CBOWCTBAa (TOpEHUE, PEAKUUH MPUCOEIUHEHHUS),
MIPUMEHEHHE.

9. DAEKTPOIUTHI U HE IAEKTPOIHUTHL. DIEKTPOIUTUUECKAS TUCCOLUAIINS HEOPTaHUUECKUX U
OpPraHUYECKUX KUCIIOT, IIesioue, cosiel. CTeneHb JUCCOMALINY.

10. Apensl (apoMaTHYecKHE YTIAEBOAOPOABI), HX oOmas ¢opmymna. benzon, ero
AJIIEKTPOHHOE CTPOEHUE, CTPYKTYpHas popMyJia, CBOMCTBA, TPUMEHEHHE.

11. OCHOBHBIE MOJIOKEHHUSI TEOPUH XUMHUYECKOTO CTPOEHHSI OpraHMYeCKuX BemecTB A.M.
bytnepoBa. XuMHUECKOE CTPOCHHE KAaK TOPSIOK COEOUHEHUS U B3aUMHOIO BIIUSHUS
aTOMOB B MoJieKys1ax. OCHOBHBIE HAPABJICHUS PA3BUTHS 3TOU TEOPHUHU.

5.2. Ilpumepusvle mecmosvle 3a0aHus

3agaHus ¢ BBIOOPOM OTBETa

K xaxmomy 3a1aHUIO JaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJIWH BEPHBIA.

Al. ATOMBI cepbl UMEIOT BBICIIYIO CTENIEHb OKUCIICHHSI B COEJMHEHUH, (hopMyJIia KOTOPOTO:

1) H2S04; 2)Na2S; 3) SO2; 4) H2S.

A2. Ha BHenIHEM »JIEKTPOHHOM YPOBHE aToMa XJiopa:

1) 5 anexkTponoB; 2) 1 anekTpoH; 3) 7 2MeKTPOHOB; 4) 3 ANEKTPOHA.

A3. PacnipesiesieHHIO 3JIEKTPOHOB 0 YPOBHSM B aToMax (ocdopa COOTBETCTBYET psifl YUCEI:
1)2,8,5;, 2)2,5; 3)2,7; 4)2,8,3.

A4. XumHuueckue 31eMEeHThl pacrooKeHbl B HOPSAKE BO3pacTaHUs 3JEKTPOOTPULIATEIHOCTH B
paay:

1) S, P, Si, O, Cl, 3)F,O,N, S, P; 2)Si, P, Br, Cl, O; 4)P, S, C, O, Br.

AS. Ha3BaHusIM coeAMHEHUN «CYIb(aT Kalus», «CyJIb(OU Kaaus», «CyIbQUT Kamus»
COOTBETCTBYIOT (hOPMYJIBI:

1) K2S03, K2S04, K2S; 3) K2S04, K28, K2S03; 2) K2S, K2504, K2S03; 4) K2S04,
K2S03, K2S.

A6. Bricimii okenp coctaBa 30 u ruapokceus coctaBa I(OH)2 o6pasyer XMUMHUECKUN JIEMEHT,
UMEIOILIHN:
1) Tpu BeKTpOHA Ha BHEIIHEM YPOBHE; 2) OJIMH 3JIEKTPOH Ha BHEIIHEM YpOBHE; 3) 3apsi aTOMHOIO
anpa +6; 4) 3apsin aromHoro siapa +20.
A7. KoBaneHTHOH MOJISIPHON CBSI3bI0 00pa30BaHBI MOJIEKYJIBI BEIIECTB:
1) H20, H2, N20, AIN; 3) NaCl, LiF, H20, CO2;
2) HCI1, H2S, H20, PCIS5; 4) N2, CO, CO2, H20.
A8. HenonsipHas KOBaJIeHTHAs CBA3b BO3HUKAET MEKIY aTOMAMMU:
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1) xucnopona, 2) marpus u gropa, 3) kucnoponaa u Gropa, 4) cepsl u pochopa.

A9. B sgpax aToMOB yriaepoaa, KpeEMHHUs, XJIOpa YUCJIO MPOTOHOB COOTBETCTBEHHO PABHO:
1)12,28,35;, 2)6,14,17;, 3)6,7,17; 4)12,614,17.

A10. PazbaBnenHas cepHasi KHCJIOTa B3aMMOJICHCTBYET C KaXKIbIM U3 TIaphl BEIIECTB:

1) cepebpo u okcup cepedpa; 2) uuHK U okcua cepsl (IV); 3) marauii u okcua Maruus; 4) aMMuak u
XJIOPOBOAOPO/I.

All. Cynbdar 6apusi MOXXHO MOJTyYUTh, €CIIU B3ATh:

1) xmopun 6apust u okcup cepol (IV); 2) cepHyto KUCIOTY B HUTpAT Oapus; 3) 6apuii U CEPHUCTYIO
kucnoty; 4) oprodocdar 6apus u cynbdar CTPOHITHUS.

A12. BeciBeTHbIH Ta3, MAJIOPACTBOPUMBIN B BOJIE, TIOJIYYAIOT B J1a0OpaTOPUU Pa3ioKCHUEM
nepMaHraHaTa Kajaus:

1)H2; 2)CI2; 3)02; 4)CO2.

A13. Kucnoty MOXHO MOJIyYUTh IPU B3aUMOCHCTBUU C BOJAOW BCEX BEILIECTB IPYIIIIHI:

1) P205, NO, SiO2; 3) Si02, CO2, SO2; 2) SO2, CO2, P205; 4) NO2, CO,
SOs.

A14. Macce cynbbara HaTpusi, paBHOU 284 T, COOTBETCTBYET KOJIMYECTBO BEIECTBA:

1) 1 monb; 2) 2 monb; 3) 3 monb;  4) 1,5 moub.

A15. K peakuusim 3amMenieHrsi OTHOCUTCS PEakiiusi, CXeMa KOTOPO:

1) Mg + H2S0O4 3) Mg(OH)2 + H2S0O4  2) MgO + H2S04 4) MgO + SiO2
A16. X510poBOJOPOA MOKHO NOJIYYUTh MPU B3aUMOACHCTBUU:

1) CaCI2 u NaOH; 3) CI2 u KBr; 2) NaCl u H2SO4; 4) C12 u O2.

A17. OKucIuTenbHO-BOCCTAHOBUTEIBHOM PEaKIIUEH SIBISETCS:

1) CaO + CO2 = CaCO3 3) Fe(OH)2 = FeO + H20

2) HCl + KOH = KCI + H20 4) Mg + 2HCI = MgCI2 + H2.

A18. B peakuu 2PH3 +402 —» P205 + 3H20 Bomopox:

1) noHM>XaeT cTeneHb OKUCIEHMSI; 2) MOBBIIIAET CTENIEHb OKUCIEHHUS; 3) ABIsEeTCS
BOCCTaHOBUTENEM; 4) HE UBMEHSET CTENEHb OKUCIICHHUS.

A19. ConsiHas KMCIOTa MOYKET pearupoBaTh ¢ KaX/IbIM BEIIECTBOM pPsilia:

1) CuO, NaOH, SO2, BaO; 3) KOH, AgNO3, CuO, Mg;

2) H2S04, MgO, Zn, AgNO3; 4) Cu, FeO, P205, Ba(OH)2.

A20. C kaxaeiM BerectBoM psita CO2, SO3, H20, HCI Gy et B3anMo1eiicTBOBATH:

1) okeup Hatpus, 2) XJI0pu HaTpus, 3) cepHas KucnoTa, 4) okeus pocdopa (V).

A21. O6veM Bo0opoaa, BRIJEISIONIErocs npu aekTpoiuse 180 r Boabl, paBeH:

1)22,4m; 2)224n, 3)2,24n, 4)44,8n.

A22. KucnotHble CBOMCTBA MPOSIBIISIIOT BCE BEILIECTBA PsIa:

1) NH3, H20, HCl; 3) SO2, K20, KOH;

2) P205, H2S0O4, HNO3; 4) NO2, HNO3, BaO.

A23. Ha peakuuto BoiopoJa ¢ xjopoM uzpacxogosaiu 100 i xnopa. O6beM o0pa3oBaBLIerocs
XJIOPOBOJIOPO/Ia PABEH:

1) 100 m; 2)200m; 3)50m; 4)300 .
A24. B ypaBHEeHUH peakiuu ooMeHa Mexay cyibgpatom Meau (II) u ruapokcuaoM HaTpus
K03 uureHT nepen GopmyIioil BoabL:

1)1; 2)2; 3)3; 4)4.
A25. Ocaznok 6e10ro 1BETa MOMYYUTCS B PE3yIbTaTe PEakMi MEXIY:

1) CuO u HCI; 3) FeO u H2S04;

2) Ba(OH)2 u H2S04; 4) NaOH u HCI.
A26. CokpaiieHHbIM HOHHBIM ypaBHeHueM Fe2+ + 20H— = Fe(OH)2 MoxkeT ObITh BbIpaXeHO
B3aMMOJEICTBUE MEXKAY:

1) Fe + NaOH; 3) FeCl2 u NaOH;  2) FeO u KOH; 4) FeSO4 u Cu(OH)2.
A27. B BOZTHOM pacTBOpE OJHOBPEMEHHO MOTYT HaXOAUTHCSI HOHBI:

1) NO3~, NH4+, K+, Na+; 3) Ag+, OH—, Cl-, Na+;

2) Ba2+, H+, SO4-2, OH—; 4) Ca2+, H+, CO32—, Cl-.
A28. B3aumopeiicTBie CONSIHON KHUCIOThI U KapOoHaTa KalbIHsl BBIPa)KaeTCsl COKPAIIEHHBIM
HMOHHBIM ypaBHEHHUEM:

1) 2H++ CO32-=C0O2+H20  2) CaCO3 + 2H+ = Ca2+ + H20 + CO2
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3) Ca2++ C0O32—=CaCO3 4) 20H-+ CO2 = CO32-+ H20

A29. C nomol1ipio pacTBopa, COAEPKAIIEro KaTHOH BOJIOPO/1a, MOKHO PACIIO3HATh:

1) cynbdar-uoH; 2) kapOboHAT-UOH; 3) HUTPAT-UOH; 4) HOH AMMOHHS.

A30. UtoObI ycKOpUTh peaknuio ropeHus pochopa, HyKHO:

1) mocreneHnHo oxyaxaatsk Gpocdop;

2) BHECTH MOJI0XOKEHHBIN (hochop B aTMocdepy YUCTOro KUCIOPOIa;

3) IpOBOAUTH PEAKLUIO B TEMHOTE; 4) MIPOBOANUTh PEAKIIMIO IPU OBBILIEHHOM JIaBJICHUU.
A31. CokpamenHoe nonHoe ypasuenue Zn2+ + 20H— = Zn(OH)2 otpakaeT CyluHoCTh
B3aWMOJICVCTBUS MEXKY:

1) IMHKOM | BOJIOH; 2) OKCHJIOM ITMHKA B BOJIOM;

3) XJIOPUIOM LIMHKA U TUJIPOKCUIOM HATpUs;  4) XJIOPUJOM IIUHKA U CEPHOUN KUCIOTOH.
A32. Cxema BOCCTaHOBIJICHHUS a30Ta:

1) N-3 [1 NO; 2) NO[1 N-3; 3) N+4 [ N+5; 4) NO[J N+2.

A33. JIns HeUTpaJu3auuu COJITHON KMCIIOThI MOXHO MCIOJIb30BaTh BEIIECTBO:

1) Na2SO4; 2) HNO3; 3) NO2; 4) Mg(OH)2.

A34. SInoBuUTkIE Ta3bl COCTABISAIOT TPYIIITY:

1) N2, 02, H2; 2)CO, H2S, CI2; 3)03,N2,CO2; 4)He, N2, H2.

A35. Illenoys 1 BOAOPO/ MOIYYAKOTCA IIPU B3aUMOJIEUCTBUU C BOJIOM:

1) nunka; 2) xenesa; 3) okcuaa Kajiblius; 4) KaJbLus.

A36. Cynbdat HaTpust HeJIb3s MOJYYUTh IPU B3aUMOJICHCTBUH BEILIECTB:

1) H2SO4 u NaOH; 3) NaCl u H2S04; 2) Na20 u H2S04; 4) NaOH u SO3.
A37. ®opMyIbl TOIBKO KUCIOTHBIX OKCHIOB YKa3aHbI B PSAY:

1) SO3, SO2, CO2; 2) P205, CO, Na20; 3) Na20, K20, CaO; 4) CrO3, CrO, NO2.
A38. Boxa B TBEp/IOM COCTOSIHUM UMEET KPUCTAJUIMYECKYIO PEIIETKY:

1) aroMHy10; 2) HOHHYIO; 3) METAIUTUYECKYIO; 4) MOJIEKYJISIPHYIO.

A39. B Mosekye BObl YHCIIO OOIINX 3JIEKTPOHHBIX Map:

1)1; 2)2; 3)3; 4)4.

A40. Oxcup KUCIOTHOTO XapakTepa 00pa3yeT XUMUYECKUH 3JIEMEHT, B aTOMaX KOTOPOTO
CJIEIyIOIIEE PACTIPEAEIECHUE JIEKTPOHOB M0 AJIEKTPOHHBIM YPOBHSIM:

1)2,8,1;, 2)2,8,5 3)2,8,2; 4)2,2.

A41. OtHOcuTeNbHAS INIOTHOCTH OKcuaa yrieposa (IV) mo Bo3myxy paBHa:

1)15; 2)2,2; 3)1,1; 4)0,7.

A42. O6beMHble oTHOLIEHUS ra3oB B peakiuu 3H2 + N2 [J 2NH3 paBHbI:

DN1:1:1; 2)3:1:2; 3)6:2:2; 4)3:2:2.

A43. PactBoprt K25S04, H2SO4, KOH M0XHO OTJIMYUTH IPYT OT ApYyTra C TOMOIIBIO:

1) nuHka; 2) HUTpaTa cepebdpa; 3) penondranenna; 4) GpuoaeToBoro JaKmyca.

A44. K oOKUCIUTEIBHO-BOCCTAHOBUTEIBHBIM PEAKITUSIM OTHOCST BCE PEAKITUU:

1) coenunenus; 2) pasnoxenus; 3) 3amenieHus; 4) ooMeHa.

A45. Bemiectsa, hopmyssl kotopeix CuSO4, KHCO3, FeS, oTHocT K Knacey:

1) kucnor; 2) coneit; 3) ocHOBaHUi; 4) OKCUIOB.

A46. Xnopun-aHMOHbBI 00pa3yroTCs MPH TUCCOLMAIIMU BEIIECTBA:

1) KC103; 2) HCIO4; 3)KCl; 4) AgCL

A47. ITpu ropennn 320 r cepsl noayuyusnock 576 r okcuna cepsl (IV). Maccoas nonst Beixona
MPOIYKTa PEaKIMU paBHa:

1) 90 %; 2)95%; 3)80%; 4)85%.

A48. lllenoys, a 3aTeM KUCIOTY UCIONb3YIOT IIPH OCYIECTBICHUH TPEBPALLECHUI:

1) CaO [J CaCO3 [1 CO2; 3) K [0 KOH [1 K2S04; 2) FeCl2 [J Fe(OH)2 [] FeSO4, 4)
CuS0O4 [J Cu(OH)2 [J CuO.

A49. KoHIIeHTpHpOBaHHBIE PACTBOPHI MIEJI0UEH HETb3s1 XPAHUThH B:

1) anmromuHEEBON OAaHKE; 2) CTeKJISTHHOM OaHKe;

3) NOIUATUIIEHOBOM Tape; 4) kepaMU4ECKON EMKOCTH.

AS50. TIpu B3aumoneticteuu 40 r runpokcuaa Hatpust u 100 r cynsdarta meau (I1) macca Bemiectsa,
OCTAaBIIIETOCs B U30BITKE, paBHA:

1)10r; 2)20r; 3)30r; 4)40r.
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TECT 2
K kaxxmomy 3a7aHHIO 1aHO HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJILKO OJIMH BEPHBIH.
Al. 3nauenus crenenei okucienus Gochopa B coenuueHusx, Gopmyns kKoTopsix P205 u H3P:
1) nonoxxuTeNbHOE U MOJIOKHUTENBHOE; 2) MOJT0KUTEIFHOE U OTPULIATENIEHOE; 3) OTpULIATEIbHOE U
OTPULATENIBHOE; 4) HYJIEBOE U IOJIOKUTEIBHOE.
A2. Ha BHenIHeM 3J€KTPOHHOM YPOBHE JBa 3JIEKTPOHA UMEIOT aTOMBI:
1) cepsl 1 kucnopona; 2) hocdopa u azora; 3) Maraus U KanpLus; 4) 6apus U HaTPUSL.
A3. [TocnenoBarenbHOCTh YUCEN B PAY 2, 8, 7 COOTBETCTBYET PaCHpeeICHUIO AJIEKTPOHOB 10
YPOBHSIM B aTOMaXx:
1) docdopa; 2) xsopa; 3) anromunus; 4) Maprasiia.
A4. Cpenu xumnyeckux meMeHToB Li, Na, K, Cs Haubomee spko CBOICTBa METaJlJia BBIPAXKEHHI Y:
1) mutus; 2) Hatpus; 3) Kanus; 4) ne3usl.
AS. BemectBaMm, popmyiel kotopbix NaHCO3, Na2CO3, Na2S04, NaHSO4, cooTBETCTBYIOT
Ha3BaHUS:
1) rugpokapOoHaT HaTpusl, KapOOHAT HATPUs, CyJIb(AT HATPUS, TUAPOCYIbdAT HATPUS; 2)
KapOOHAT HATpHUs, THAPOKAPOOHAT HATPUS, THAPOCYIb(AT HaTpus, CybdaT HATpusl; 3)
ruapocynbdaT HaTpusl, Cylib(ar HATpHsL, THAPOKAPOOHAT HATPpUs, KapOoHAT HaTpusl; 4) cynbdar
HaTpuUs, KapOOHAT HATPUS, TUAPOKAPOOHAT HATPHSL, TUAPOCYIb(AT HATPHSL.
A6. Xumunueckuii anemeHT Ne 11 oOpa3yeT oKCu ¥ TUIPOKCH COCTaBA:

1) 320 u O0H; 3) 3203 u 3(0OH)3; 2) 50 u 3(OH)2; 4) 502 nu H2503.
A7. KoBasleHTHOI HEMOJSIPHOM CBSA3BI0 00Pa30BaHbI MOJICKYJIBI BEIIECTB!

1) 02, N2, H2, CI2; 3) 02, O3, NH3, N2;

2) 02, H20, H2S, CO2; 4) 02, H20, CI2, Br2.

AS8. ITonsipHOCTB CBSI3U B OOJIBIIEH CTEIIEHH BBIPaXKEHA y BEIIECTBA!

1) HCI; 2) HF; 3) HI; 4) HBr.

A9. AToMmBl yriepoja u KpeMHHUSI UMEIOT:

1) olMHAKOBOE YUCIIO 3JIEKTPOHHBIX YPOBHEH; 2) OMHAKOBBIE PanyChl; 3) OJIMHAKOBOE YUCIIO
3JIEKTPOHOB Ha BHEILIHEM 3JIEKTPOHHOM YpPOBHE; 4) OJJMHAKOBOE YHCJIO IIPOTOHOB B Si/peE.

A10. ®uoneToBbIN JAaKMYC U3MEHSET OKPAcKy Ha KPaCHYIO B Pe3yJIbTaTe PEaKIMu C BOJION BCEX
BEILIECTB pAja:

1) SO2, P205, NO2; 3) SO3, Li20, CaO;

2) SO2, A1203, BeO; 4) Na20, K20, BaO.

All. KauecTBeHHOH peakiieil Ha CONSHYIO KUCIIOTY U €€ COJIM ABIISETCS PEAKIIUs C:

1) HuTparom cepedpa; 2) GHOIETOBBIM JJAKMYCOM; 3) THAPOKCUIOM Oapusi; 4) cyiabpaTom MeIu.
A12. AMMuak Henb3s IOJTYYUTh Pa3IoKEHUEM:

1) kapOoHaTa aMMOHUS; 2) XJI0pUIa aMMOHHUS; 3) HUTpaTa aMMOHMUS; 4) OpoMH1a AMMOHHS.
A13. ITpu 0OBIYHBIX YCIIOBUSAX OCHOBAHMSI MOXHO MOJYUUTh IPU B3aUMOJEHCTBUM C BOAOM:

1) BaO, CuO, FeO; 3) MgO, Zn0O, AI203;

2) Na20, Ca0, Li20; 4) K20, FeO, Mn207.

Al4. KonnuectBy BemecTBa 1,5 Mmonb paBHa macca rugpokcuaa meau (II):

1)98r; 2)196T; 3)147T1; 4)980T.

A15. Peakuus FeCl3 + 3NaOH [J Fe(OH)3 + 3NaCl oTHOCHTCS K peakIusM:

1) coenunenust; 2) paznoxenus; 3) 3amenieHus; 4) oomeHa.

A16. ITpu nmpokanuBanuu manaxuta (CuOH)2CO3 obpazyrorcs:

1) CuO, CO2 u H20; 3) Cuu H2CO3; 2) (CuOH)2 u CO2; 4) Cu20, H20 u CO2.
A17. OKHCIUTETHHO-BOCCTAHOBUTEIBHOMN peaKIien SBisieTcs:
1) 4NH3 + 302 [J 2N2 + 6H20; 2) SO2 + H20 [J H2SO3; 3) NaCl+ AgNO3 (1 AgCl +

NaNO3; 4) 2A1(OH)3 [1 A1203 + 3H20.

A18. B peakiuu coeHEHHS a30Ta C BOJOPOJIOM a30T:

1) MOHMXKAET CTETICHb OKUCIICHUS; 2) IMOBBIIIACT CTEIICHh OKUCIICHHS; 3) HE U3MEHSCT CTCIICHD
OKHUCTICHUS;, 4) SIBJISIETCS BOCCTAHOBUTEIIEM.

A19. Cepnas KuCIOTa MOKET pearupoBaTh C KaXKbIM BEIIECTBOM psJia:

1) BaCl2, FeO, Fe, KOH; 3) NO2, Fe203, NaOH, Zn; 2) CO2, HCI1, NaOH, CuO; 4)
Na2S04, Mg, KOH, CuO.

A20. C xaxaeim BemectBoM psaga K20, CaO, NaOH, H20 Oyaet pearupoBats:
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1) runpokcun kamus; 2) cynabdat 6apus; 3) okcun yriepona (IV); 4) oxkcun meau (II).

A21. O6wem okcuna yraeposa (IV), Beraensromierocs npu pasioxkennn S00 r kapOboHaTa KaabIus,
paBeH:

) 112n; 2)224n; 3)11,21 4)224 5.

A22. CepHas KUCJIOTa HE OYJIET pearupoBarh C:

1) ruapokcunom Gapusi; 2) okcuaom meau (II); 3) nuakom; 4) okcuaom yraeposaa (IV).

A23. KonnuecTBo BemecTBa 1 00beM BOJIOPO/IA, TOTYUYEHHOTO MPH B3aUMOACHCTBUH 5 MOJIb IITHKA
C COJISTHOM KHCIIOTOM, COOTBETCTBEHHO PABHBI:

1) 5 Mo, 112 m; 3) 2 monb, 44,8 11; 2) 3 Mok, 67,2 11; 4) 1 monb, 22,4 1.

A24. B ypaBHEHHH TOPEHHS CEpOBOAOpOIa ¢ oOpazoBaHueM okcuzaa cepol (IV) koadduruent
nepea KHUCIOPOAOM paBeH:

1)2; 2)3; 3)4; 4)5.

A25. Jlerkuii ra3 ¢ pe3KuM 3araxoM MOJYUYUTCS B PE3YJIbTaTE PEAKIIUU MEXKIY:

1) NH4Cl u Ca(OH)2; 3) COu 02;2) H2 u O2; 4) CaCO3 u HCI. A26.
CoxkparieHHbIM HOHHBIM ypaBHeHHeM Cu2+ + 20H— = Cu(OH)2 MoeT OBITh BBIpaXeHO
B3aMMOJICHCTBHE MEXKY:

1) Cuu NaOH; 3) CuO u NaOH; 2) CuSO4 u KOH; 4) H2SO4 u CuO.

A27. OnHOBpPEMEHHO B PaCTBOPE MOTYT HaXOAuThCs HOHBL: 1) Ag+ u Cl—; 2) Ba2+u SO42—; 3)
Na+u Cl—; 4) Fe2+u OH-.

A28. Peakuuu ruapokcuaa xenesa (II) ¢ cepHol KMCIOTON OTBEYaET COKPAIICHHOES HOHHOE
YpaBHCHHE:

1) FeO + 2H+ [ Fe2+ + H20; 2) Fe(OH)3 + 3H+ [1 Fe3++ 3H20; 3) Fe(OH)2 + 2H+ [
Fe2++ 2H20; 4) Fe2+ + 20H- [1 Fe(OH)2.

A29. YToOBbI OnpeIenTh, Kelle30 WIA HUHK HAXOAUTCS B SJIEKTPOXUMHUECKOM PSIY HAMPsHKEHUN
METAJUIOB JIEBEE, MOYKHO BOCIIOJIb30BaThCSI:

1) Bonoii; 2) autpatom meau (I1); 3) Hurpatom xenesa (II); 4) HUTpaToM 1UHKA.

A30. CkopocTh peakiuu Mex1y cyibdumaom xenes3a (I1) u conssHON KUCIOTOM MOBBICUTCS, €CITH:
1) uamenbunth cynbhun sxenesa (11); 2) oxmaauts pearupyoulyo cMech; 3) MOBBICUTH JIaBICHHE;
4) NOHU3UTH /1aBJICHUE.

A31. Cokpamennoe nonnoe ypasuenue Fe3+ + 30H— = Fe(OH)3 oTpaxkaer cyuiHocTh
B3aUMOJICVCTBUS MEXKIY:

1) xmopugom xene3a (I11) u ruapoxcuaoM Kamus; 2) Keae30M U THAPOKCUIOM HATPUsl; 3) OKCHIIOM
xenesa (I11) u Bogoii; 4) cynbdarom xenesza (11I) u Bonoii.

A32. Cxema OKHCIIEHHS Xpoma:

1) Cr0 O Cr+2 ; 2) Cr+6 U Cr+3; 3) Cr+3 [0 Cr+2; 4) Cr+3 [ Cr0.

A33. O6pazoBanue 6em10ro ocajaka Mpu NpOMyCKaHUH ra3a B OECIBETHBIN pacTBOp IIEI0YU
MIPOUCXOIUT MPU B3aUMOICHCTBUU:

1) Ca(OH)2 u CO2; 3) LiOH u H2S; 2) KOH u P205; 4) Ca(OH)2 u HCL.
A34. HesimoBUTBIE Ta3bl COCTABIIAIOT TPYIITY:
1) H2, CO, CO2; 3) 02, N2, 03; 2) HCI, CI2, H2S; 4) 02, CO, H2S.

A35. T'a3 obpasyeTcs npu AEUCTBUU COJITHOM KUCIIOTHI Ha!
1) okeup HaTpus; 2) XJIOpHUL HATpHsL; 3) KapOOHAT HATPHsL; 4) TUIPOKCU HATPUSL.
A36. Hutpar menu (I1) Henb3s MOTYYUTH C TOMOIIBIO BEIIECTB:

1) Cuu HNO3; 3) Cu(OH)2 u HNO3; 2) CuO u HNO3; 4) CuCI2 u NaNO3.
A37. ®opMyIIbl TOIEKO OCHOBHBIX OKCHJIOB YKa3aHBI B PSY:

1) Fe203, P205, ZnO; 3) Na20, CuO, CaO;

2) SO3, CO2, NO2; 4) AI203, BaO, CO2.

A38. TBepaoe TyromiaBkoe BEIIECTBO aliMa3 UMEET KPUCTAIUIN-YECKYIO PEIIETKY:

1) aroMHy10; 2) HOHHYIO; 3) METAIUTHYECKYIO; 4) MOJIEKYIISIPHYIO.

A39. B monekye okcuaa yrieposaa (IV) uucio o0mmx 31eKTpOHHBIX Map PaBHO:

1)1; 2)2; 3)3; 4)4.

A40. Oxcupn amdoTepHOro Xapakrepa 00pazyeT XUMUYECKUH 2JIEMEHT, B aTOMaX KOTOPOTO
cleyrollee pacrpeeseHUue 3JIEKTPOHOB M0 AJIEKTPOHHBIM CIIOSIM:

1)2,8,1;, 2)2,8,2; 3)2,8,3; 4)2,8,4.

A41. OtHOCUTENBHAS IOTHOCTH Ta3a a30Ta MO BOJAOPO/IYy paBHa:

39



1) 20; 2)15; 3)14; 4)12.

A42. Ha ropenne 20 1 MeTaHa 3aTpavyuBaeTCs KUCIOPOI 00BEMOM:

1) 10 m; 2) 20 1; 3) 30 1; 4) 40 n.

A43. Hanmruue XJ10poBo0poa B paCTBOPE MOKHO OOHAPYKHUTh C IIOMOIIBIO:

1) HuTpara 6apus; 2) TuapoKcHIa Kanus; 3) HuTpaTa cepedpa; 4) rupokcuaa oapus.

A44. K OKUCIUTETbHO-BOCCTAHOBUTEIBHBIM PEAKIIUSAM OTHOCST MPOLIECCHI:

1) pacTBOpeHHEe TOBapEHHOM COH B BOJIC; 2) pasiioskeHue kapOoHaTa HaTpus, 3) prKaBlIeHUE
xKenesa; 4) pacnaj yroJbHON KUCIOTHI Ha YIJIEKUCIIbIHN ra3 u BOay.

A45. ConsaMu SIBISIIOTCS BCE BEIIECTBA Psijia:

1) MgS0O4, H2CO3, Fe(OH)2; 3) CuS0O4, Ba(OH)2, NaCl;

2) NH4CI, NH40H, SO3; 4) NaCl, FeS, BaSO4.

A46. Hutpat-noHBI PU AUCCOLMUAIIMHI 00pa3yeT BEIIECTBO:

1) NH4NO3; 2) NaNO2; 3) NH4Cl; 4) HNO2.

A47. Tlpu oxucnenuu 6,4 T menu oopazoBanock 6,4 r okcuaa meau (II). MaccoBas noiis BeIxo1a
MPOJIyKTa PEaKlMK paBHA:

1) 100 %; 2) 90 %; 3) 80 %; 4) 70 %.

A48. Kucnory, a 3aTeM 11eJI04b UCHOIB3YIOT MPU OCYIIECTBICHNUU MTPEBPAIICHUI:

1) CuO [0 Cu(NO3) 20J Cu(OH)2; 2) HCI1 [J NaCl [ AgCl; 3) CaCO3 [J CaO [
Ca(OH)2; 4) H2 SO4 [1 Na2S0O4 [1 Ba SO4.

A49. OuncTuTh BOJy OT BPEAHBIX IPUMECEN MOXKHO:

1) kunsituenuem; 2) nodasnenreM B Hee KpuctaiuioB KMnO4; 3) puibrpoBanuem; 4)
bunbTpoBaHueM, kumsiueHueM, nobapneaneM KMnO4.

AS50. K 11,8 r cepHoii kucnotsl 106aBum 6,5 r nuHka. Macca u popmysia BelecTBa, OCTaBIIETOCs B
U30BITKE:

1)2rZn; 2)2rH2SO4; 3)1rZn; 4)1rH2SOA4.

B9. B okuciutenbHO-BOCCTAHOBUTEIBHOM peakiiuu mpousonuio npespamienue PO [1 P+5. Oror
IIPOLIECC HA3BIBAETCA ... .

B10. ®enondranenH B pacTBOpe MIEI0YH MPHUOOPETAET ... LIBET.

TECT 3
K kaxxnoMmy 3a7jaHuIO 1aHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJIMH BEPHBIH.
Al. B psanxy HCIO4 [J HCIO3 [J HCIO [J HCI cTenenb OKHMCIEHUs XJI0pa:
1) monmxkaercst ot +7 10 —1; 2) moBeimaercs ot —1 10 +7; 3) nmossimaetcst ot 0 g0 +5; 4)
MOHMIKaeTcs oT +7 1o +3.
A2.Y aTOMOB XMMHUYECKOTO 3JIEMEHTA yIJIepoa YUCIIO 3JIEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM
YPOBHE PaBHO:
1) 2; 2)4; 3)1; 4)6.
A3. Cxema pacnpe/ienieHus! 3JI€KTPOHOB 110 YPOBHAM — 2, 8, 5 — COOTBETCTBYET XUMHUUECKOMY
AIIEMEHTY, CTENIEHb OKMCIEHUSI KOTOPOr'O B BOJAOPOJHOM U BBICILIEM KHUCIOPOJHOM COEIMHEHUAX
paBHa:
1)-5u+3; 2)-2u+6; 3)-1u+7; 4)-3u+5.
A4. B psany oxcunoB Na20, Al1203, P205 npoucxo Ut n3MeHeHHe CBONUCTB:
1) OT OCHOBHBIX K KHCIIOTHBIM; 2) OT KMCJIOTHBIX K OCHOBHBIM; 3) OT OCHOBHBIX K aM()OTEpHBIM; 4)
OT KHUCJIOTHBIX K aM(OTEPHBIM.
AS. Ha3BaHus «aMMuak», «yrapHblii Ta3», «CepOBOJOPO.», «O30H» COOTBETCTBEHHO UMEIOT:
1) NH3, CO2, H2S, 02; 3) NH3, CO, SO2, O3; 2) NH3, CO, H2S, O3; 4) NH3, CO2,
H2S, O3.
A6. Beicmii okeng 3205 u netyuee BoJopoaHoe coequHeHne DH3 uMeroT 351eMeHTHI:
1) nepBoit A rpynsl; 2) TpeTheil A rpynimsl; 3) naroit A rpynnsl; 4) cenbMoi A TpyIIIbL.
A’7. XUMHUYECKHUH 3JIEMEHT, B aTOME KOTOPOT'O 3JIEKTPOHBI 110 YPOBHAM PaclpeeNeHbl Tak: 2, 8, 6,
0o0pa3yeT ¢ BOJOPOJIOM XMMHUYECKYIO CBSI3b:
1) KOBaJICHTHYIO MOJISAPHYIO; 2) KOBAJICHTHYIO HETIOJSPHYIO; 3) MOH-HY10; 4) METAJUTMYECKYIO.
AS8. Uncno KoBaJIEHTHBIX CBSI3€ MEXK/y aTOMaMH a30Ta B MOJIEKYJI€ a30Ta PaBHO:
1)1; 2)2; 3)3; 4)4.

A9. ATOMBI HATpUS U MarHUsl UMEIOT:
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1) ogrHAKOBOE YMCIIO SJIEKTPOHOB; 2) OAMHAKOBOE YHCIIO 3JIEKTPOHHBIX YPOBHEH; 3) OIMHAKOBYIO
CTEeNeHb OKUCIICHHS B OKCHUaX; 4) OIMHAKOBOE YKCJIO TPOTOHOB B SIPAX.

A10. ®enondranenH U3MEHsET OKPACKy Ha MaJIMHOBYIO B pe3yJIbTaTe PEakluH ¢ BOJIOH Beex
BEIIECTB, BXOALIUX B IPYIIY:

1) BeO, ZnO, Fe203; 3) SO2, SO3, P205; 2) Na20, BaO, K20; 4) CuO, FeO, MgO.
All. T'mapokcua menu (1) MOKHO MOTYYUTH TIPH B3aUMOJICHCTBHH PaCTBOPOB:

1) xmopuna menu (1) u runpokcuna uaka; 2) cynsdara meau (I1) u xnopuna Hatpus; 3) HUTpaTa
memu (I1) u ruppokcuna kamust; 4) kapoonara meau (II) u cepHOit KUCTOTHI.

A12. Ha3Banus «HeramieHasi U3BECTh» U «TallleHas U3BECTh» COOTBETCTBEHHO UMEIOT BEILIECTBA:

1) CaO u Ca(OH)2; 3) CaCI2 u Ca(HCO3)2; 2) CaCO3 u CaO; 4)CaOu
CaCO3.

A13. Tlpu B3auMOACHCTBUN MEU C KOHIIEHTPHUPOBAHHON a30THOM KHUCI0TON 00pasyercs ra3
Oyporo 1BeTa, KOTOPbII Ha3bIBaECTCA:

1) okcunom azota (IV); 2) ammuakom; 3) XJI0pOBOAOPOIOM; 4) XJIOPOM.

Al4. B n1Byx MOJsIX cynb(dara Kaius Macca Kalus paBHa:

1)39r; 2)174r; 3)156r; 4)78r.

A15. OkucauTEeNHbHO-BOCCTAHOBUTEIBHOM peaKIuel SBIsSETCS PEaKius:

1) CuO +2 HNO3 = Cu(NO3)2 + H20; 2) 2Na + 2H20 =2NaOH + H2; 3) NaOH + HCl = NaCl +
H20; 4) Fe(OH)2 [1 FeO + H20.

A16. 'ugpokcun HaTpus OyJeT B3aUMOJICHCTBOBATH C:

1) 02; 2)CaO; 3)KNO3; 4)HNO3.

A17. Peakuuro 4FeS2 + 1102 [1 2Fe203 + 8 SO2 0THOCSAT K peakusim:

1) nonHoro oOMeHa; 2) OKHCIUTENbHO-BOCCTAHOBUTENBHBIM; 3) COeAMHEHNUS; 4) HEUTpaIu3aLuu.
A18. B peakiuu 6P + SKCIO3 [ 3P205 + 5KCI docdop:

1) BoccTaHaBIUBAETCS; 2) OKUCTSACTCS; 3) SIBISETCS OKUCTUTENEM; 4) TOHMKAET CTETICHb
OKHCJICHHUS.

A19. I'mapokcu HaTpust OyAeT pearupoBath ¢ KaX/IbIM BEIIECTBOM psJa:

1) CuClI2, P205, KOH, CuO; 3) FeCl2, H2S04, MgO, CO2; 2) CO2, HCI, SO2, CuS0O4;
4) NH3, HNO3, ZnCI2, SO3.

A20. Ocanok roay0oro 1BeTa BbIaJaeT Ipu J00aBICHUH B PACTBOP TUIPOKCHUIA KAJHS:

1) xnmopuna Oapusi; 2) xinopuaa xenesa (I111); 3) xnopuna ammonust; 4) xaopuaa meau(1l).

A21. TIpu nonHoM cropanuu 340 r aMmMuaka BbIJIENIAETCS a30T 0O0bEMOM:

D11,2m; 2)224nm 3)224n; 4)112 5.

A22. OCHOBHBIE CBOWCTBA IIPOSBIISIOT BCE BEIIECTBA IPYIIIBL:

1) SO2, Ca0O, CaCO3; 3) NH3, HCI, CuO; 2) CaO, NaOH, Ca(OH)2; 4) A1203,
P205, Ba(OH)2.

A23. Bonopoa maccoit 60 T BCTYIHII B pEakIMi0 COeTMHEHUsI ¢ a30ToM. KonndecTBo BeliecTa u
00BeM 00pa3oBaBIIErOCS aMMHUAKa:

1) 10 mons, 224 1; 3) 2 monb, 44,8 11; 2) 5 mounb, 112 m; 4) 20 monb, 448 1.
A24. B ypaBHEHUU PeaKINH Pa3I0KEHUS TUIPOKCHU A alFOMUHUS KO3 dULineHT nepe GopMymoit
BOJIbI PaBEH:

1)2; 2)3; 3)4; 4)5.

A25. T'a3 Oyporo 1BeTa Mmojaydaercs B pe3yjabTaTe B3auMOICUCTBUS:

1) Zn ¢ H2SO4 ; 3) Cu ¢ HNO3 (xoH11.); 2) Cu ¢ H2S04; 4) Mg ¢ HCI.

A26. B3anmopeiicTBie pacTBOPOB XJIOPHUAa HATPUsI U HUTpaTa cepedpa BbIPaXKaeTCsl COKPAIIEHHBIM
MOHHBIM ypaBHeHueM: 1) Ag+ + Cl—= AgCl; 3) H+ + OH-=H20; 2) Na+ + NO3- [
NaNO3; 4) Ca2+ + CO32— = CaCO3.

A27. Jlns pacrio3HaBaHus COJIEN YTOJIbHOM KMCIOTHI MOXHO HCIIOJIb30BaTh!

1) ruapoKcH HATPHsT; 2) CONITHYIO KUCIIOTY; 3) XJIOpUI HaTpusi; 4) HUTpaT aMMoHus. A28.
CoxkparieHHbIM HOHHBIM ypaBHeHHeM Cu2+ + 20H— = Cu(OH)2 MoeT OBITh BBIpaXeHO
B3aUMO/JICCTBUE MEXITY:

1) CuO u NaOH; 3) CuCI2 u Fe(OH)2; 2) CuSO4 u KOH; 4) Cuu KOH.

A29. O6HapyXUTh B PaCTBOPE XJIOPUJI-MOHBI MOXKHO C TIOMOIIIBIO pacTBOpa:

1) denondranenna; 2) Hutpara cepedpa; 3) menoun; 4) aurpata ceunna (II).

A30. C naubombIei CKOPOCThIO B3aMMOJICHCTBHE C COJSTHOM KUCIOTOM OYJET MPOUCXOIUTD V:
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1) onoga; 2) xxene3a; 3) uunka; 4) marausi. A31. CokpaieHHoe HOHHOe ypaBHeHue Ba2+ + SO42—
= BaS04 otpakaeT CyIIHOCTbh PEAKIINU MEXKIY:

1) okcumom G6apust u okcugom cepsl (IV); 2) ruapokcunom 6apust u okcuaom cepsl (IV); 3) 6apuem
Y CEPHOM KHUCIIOTOM; 4) XJII0opuaoM 6apus U Cyab(aToM HATPHS.

A32. Cxema OKHCIEHHS a30Ta:

1) N-3 [J NO; 2) N+5 [1 N+4; 3) N+5 [1 N-3; 4) NO [J N-3.

A33. ITpu B3aumopeiicteun okcuga meau (I1I) ¢ Bogopoaom (Impu HarpeBaHWK) IPU3HAKOM PEAKLIUU
ABIISETCS:

1) n3MeHeHune KpacHOro 1[BETa MOPOLIKa Ha YEPHbIN; 2) U3MEHEHHUE 3a1axa ra3a; 3) u3MeHeHue
YEpHOTO IIBETa MOPOIIKA Ha KPACHBII; 4) MosiBJIeHHe Oyporo rasa.

A34. CriocoO0oM BBITECHEHHS BOJIBI MOKHO COOPATh B COCY/:

1) kucopox; 2) ammuak; 3) XJ0poBOAOPOI; 4) CEPOBOAOPOI.

A35. He oOpasyercs ra3 npu B3aUMOJCHCTBHHU:

1) KOH u HNO3; 3) CaCO3 u HCl; 2) KOH u NH4Cl; 4) Zn u H2S04.
A36. ITpu B3auMoieiicTBIUHM KapOOHATA KATBIUS M COJISTHON KUCIOTHI TOTYYHTCS:
1) CaCl2 u H20; 3) CaCl2 u CI2;

2) CaCl2, CO2, H20; 4) CaCl2 u H2.

A37. AMOTEpHBIMU SBIISIOTCS 002 OKCHJIA TTAPHI:

1) A1203 u SO3; 3) SO3 u CuO; 2) CuO u ZnO; 4) ZnO u AI203.

A38. Kpucramummueckuii HoJl OTHOCAT K BELIECTBaM, KPUCTANIMUECKON PEIIETKOW KOTOPBIX
SIBJISICTCSI:

1) atomHas; 2) nonnasi; 3) Merandeckas; 4) MOJIEKyJsIpHas.

A39. Tpu 00X NEKTPOHHBIX MMAPbl BOZHUKAIOT PU 00pPa30BaHUU MOJIEKYI:

1) xyopa; 2) Bogopoaa; 3) azota; 4) KMCJIOPOIa.

A40. Oxcupl U TUIPOKCHIBI OCHOBHOT'O XapakTepa 00pa3yloT XUMUYECKUE DJIEMEHTHI,
MOPSIKOBbIE HOMEPA KOTOPBIX B MEPUOJAUYECKOM CUCTEME:

1)6,7,8; 2)11,12,13; 3)14,15,16; 4)3,11,109.

A41. MertaH Tsxenee BOA0OpOJa B:

1)Spa3; 2)8pa3; 3)7pa3; 4)6pas.

A42. ITpu ropenun 100 1 cepoBogopoaa o6beM obpasyromierocs okcuaa cepsl (IV) pasen:

1) 100 1; 2)200m; 3) 1500 4)50 5.

A43. He B3auMoIeHCTBYIOT (TIpH H. y.) APYT C APYTOM:

1) SO3 u H20; 3) P205 u H20; 2) Si02 u H20; 4) NH3 u H20.

A44. K oKHCANTENBHO-BOCCTAHOBUTEIBHBIM PEAKIIUSAM HE OTHOCST B3aUMOJEHCTBUE:

1) Mgu O2; 2) HClu NaOH; 3) SO2u O2; 4)Znu H2SOA4.

A45. K KUCTTIOTHBIM OKCHJIaM OTHOCHUTCS Psi/l BEILIECTB:

1) SO2, P205, CO2; 3) SO3, P205, FeO; 2) CuO, Al203, Si02; 4) K20, H20,
SO2.

A46. C oOpa3zoBanneM cyib(har-aHnOHA JUCCOLUUPYET:

1) Na2SO3; 2) Na2S; 3) Na2SO4; 4) NaOH.

A47. Tlpu B3auMOJACHCTBUY C COJITHOM KUCIIOTOM 224 1 ammuaka oopazoBanock 481,5 r xiopuaa
amMMoHHMsI. MaccoBast 10Jisl BEIXO/1a TTPOYKTa peaKkinu:

1) 80 %; 2)90%; 3)95%; 4)70%.

A48. YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOU PEAKIIMU:

1) CaO + CO2 = CaCO3; 3) Zn + 2HCIl = ZnCl2 + H2; 2) BaO + H20 = Ba(OH)2; 4)
KOH + HNO3 = KNO3 + H20.

A49. Ha BOJTIOOYNCTUTEIBHBIX COOPYKEHHUSIX JIJI1 OUUCTKHU BOJIBI HE UCTIOJIb3YIOT:

1) puneTpoBanue; 2) xjaopupoBanue; 3) ynbrpaduosneroBoe obayyenue; 4) noamenaynBaHue.
AS50. [Ins cuaTeza ammuaka coenuamin 300 1 Bomopoaa u 200 i azota. O0beM n30bITKA Ta3a:
1)50m; 2)100m; 3)200m; 4)300 .

5.3. IIpumepnute 6onpocwt 011 RUCLMEHHO20 KOHMPOIA
1. JlokaxxuTe TpeMs pEakIusMH C pPa3HBIMH KIACCAMH BEIIECTB BOCCTAHOBUTEIHLHBIC
CBOMCTBA MarHusl.
2.0cy1iecTBUTh NPEBPALLCHMS:
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N2 — NH3z — NO — NO2; — HNO3 — NH4sNOs,

3. Cxoubko rpamm okcuaa meau (1) momyuuTcs nmpu pasiioKEHUH TaKOro K€ KOJIWYECTBA
ruapokcuna menu (I1), Ha pactBopenme kotoporo 3arpatwinock 19,6r 20%-ro pactBopa
CEpHOM KUCTIOTHI?
4. 13 BemecTB, hopmynbl koTopeix S, Ca, SOz, H2SO4, BaSO4, SO3, Na2SO3? CocrtaBbTe
TEHETHUYECKHM PsiA.
5. CocraBbre cxemy mnonyuenus xyopuaa sxenesa (llI) u3 oxcuma xeneza (Il). Han
CTpEeNKaMH TMepexof0B HamuimuTe ¢GOpMyiabl HEOOXOIUMBIX BEIIECTB W yCIOBUS
MIPOBEJICHUS PEAKITUH.
6. 13 BemecTB, GOpMyJibl KOTOPBIX:

CHz;—CH2—CH2—C=0, CsHio, CsHsOH, C4HoCl,

I
OH

CH;—CH,—CH,—-C=0
|
H
COCTaBbTE€ TEHETHYECKUN psan. Hanumwure ypaBHEHHS peaklMd BTOPOTO MpPEBpAICHUS
MOJIyY€HHOTO TeHETUYECKOTO Psijia.
7. Bpramcnure o0BEM Boaopoaa (H.y.), MOJYYEHHOTO TpHU B3auMojaeucTBuu 6,75
ATIOMUHUSI C U30BITKOM COJISTHOU KUCIIOTHI.
8. B cxeme peakiuu
H>O + P+ HNO3 — H3PO4 + NO.
pacctaBbTe KO UIIMEHTH METOJOM JJIEKTPOHHOTO OallaHCa, YKAKHUTE OKHUCIHUTENb U
BOCCTAaHOBUTEITb.
9. CocraBbTe ypaBHEHHUS PEAKIIUi MO CIEAYIONICH CXeMe:
Fe ' FeCl, 2 Fe(OH); 3 Fe(OH); * Fe,Os ° Fe.
10. I1o TepMOXMMHYECKOMY YPaBHEHHIO PEAKIINH
C+ 02 — CO21 +402 xIx

BBIYUCIIUTC KOJINYECTBO TCIIJIOTHI, BBIZ[GJ'II/IBHIGI;'ICSI Ipu CropaHnuu 1xr NARIES

5.4. IlIpumepnvie 6onpocwl 011 NPOBEOCHUA NPOMEHCYMOUHOI ammecmayuu

1. I30mMepust OpraHnYeCcKUX COCUHEHNN U €€ BUJIBI.

2. Peakuust HOHHOTO OOMEeHa. Y CIIOBUS UX HEOOPATUMOCTH.

3. CkopocTh xuMHuecKux peakuuil. DakTopbl, BIUSIOLIME HA CKOPOCTb XHUMHUYECKOU
peakuu (3aBUCUMOCTh CKOPOCTHM OT TMPHUPOJIbl, KOHLEHTPAlUU BEUIECTB, IUIOMIAAH
MOBEPXHOCTHU CONMPUKOCHOBEHHUS PEarupyromrx BeUIeCTB, TEMIIEPATyphl, KaTalu3aTopa).

4. TlpupoaHble UCTOYHUKH YIIIEBOAOPOJOB. Vcnonap30BaHWe MX B KauyecTBE TOIJIMBA U B
XUMHYECKOM CHUHTE3E.

5. O0mas xapakTepucTUKa METaJUIOB IMIaBHBIX noAarpynn 1-3 rpynm (1A-3A rpynm) B cBsi3u
C UX TIOJIO)KEHHUEM B MEPUOJUYECKON cucTteMe XxuMmuueckux siemeHToB (.M. MenneneeBa u
0COOCHHOCTSIMH CTPOCHHUS X aTOMOB.

6. Meraminueckass XMMHMYecKasi CBSI3b, XUMHUYECKHE CBOWCTBAa METAJUIOB  Kak
BOCCTaHOBUTEIIH.

7. IlpunenbHble OAHOATOMHBIE CHUPTHI, MX oOwmas Gopmyna. DTaHOJ, 3JIEKTPOHHOE
cTpoeHue, PU3nYecKrue, XUMHIECKHE CBONCTBA, TPUMEHEHHE.

8. O0m1as xapakTepuUCTUKAa HEMETAIIOB INIaBHbIX noArpyni 4-7 rpynmn (4A-7A

TPYIII) B CBSI3M C UX TMOJIOKEHUEM B TIEPUOIUUECKON CUCTEME XUMUUYECKUX 31eMeHToB J[. 1.
MenneneeBa 1 0COOEHHOCTSMU CTPOCHUN UX aTOMOB.
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9. HM3MeHeHME OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOWCTB HEMETAUIOB Ha IpUMeEpe
AJIEeMEHTOB 4A TpyNIbI.

10. T'nunepuH — TpeAcTaBUTENh MHOTOATOMHBIX crupToB. CTpoeHue, (u3ndUeckue u
XUMHUYECKHE CBOWCTBA (peakius aTepruduKaIim), IpuMeHeHHe.

11. Annorponus BelecTB, COCTaB, CTPOCHHE, CBONCTBA AJNTOTPOIHBIX MOIUDUKAIIHIA.

12. deHon, ero CTpoeHue, CBOMCTBA, MIPUMEHEHHUE.

13. DnexTpoid3 pacTBOPOB U PACIUIABOB cojed (Ha TpuUMepe XJIOopuja HaTpus).
[IpakTrueckoe 3HaYEHNE IEKTPOIIN3A.

14. Anpaerunsl, ux obuas Gpopmyia, XMuMHUUECKHUE CBOMCTBA, MOJyYEHUE U TPUMEHEHHE (Ha
MIpUMEpe MYPaBbUHOTO U YKCYCHOTO albJETHU]IOB).

15. BogopoaHble COeIMHEHUSI HEMETAUIOB. 3aKOHOMEPHOCTH B U3MEHEHUU MX CBOMCTB B
CBSI3U C TIOJIOKEHWEM XHMHUYECKHX DJIEMEHTOB B mnepuogunuyeckon cucreme J[.U.
Menneneena.

16. [IpenenbHBIE OTHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, X 00mmas ¢opmyna.

17. YkcycHast KucioTa, CTpyKTypHas GopmyJiia, CBOWCTBA, TPUMEHEHHE.

18. Beiciime OKCHIbI XMMHYECKHUX JJIEMEHTOB TPEThETO MEpuojaa. 3aKOHOMEPHOCTH B
W3MEHEHUU UX CBOWCTB B BSI3M C TMOJIOKEHHUEM XHMHUYECKUX AJIEMEHTOB B MEPHOIUYECKOM
cucreme .M. Menneneena. 19. XapakTepHbleXUMHUUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX,
aM(pOTEepPHBIX, KUCIOTHBIX.

20. JKwupsl, ux coctaB u cBoMCTBa. JKUpPBI B NPUPOJIE, MPEBPALICHUE KUPOB B OPraHU3ME.
[IpoayKThl TEXHUYECKOU MTepepabOTKH KUPOB, MOHATHE O MbLIAX.

21. KucnoTsl, ux kimaccupuKaims U XUMHYECKHE CBOMCTBA HA OCHOBE MpEICTaBICHHUI 00
ANEKTPOJIUTUYECKON aucconnanuu. OCoOOEHHOCTH CBOWCTB KOHIIEHTPUPOBAHHOM CEPHOMU
KHUCJIOTBI HA MPUMEPE B3aUMOJICHCTBHS €€ C MEJBIO.

22. llenmono3a, cocTaB, PU3NYECKUE U XUMUYECKUE CBOMCTBA, mpuMmeHenue. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX Ha IMIPUMEPE alleTaTHOTO BOJIOKHA.

23. OcHOBaHUs, UX KIacCU(PUKAIUI U XUMHUYCCKUE CBOMCTBA Ha OCHOBE MPEJACTaBICHHI 00
ANEKTPOJIUTAYECKON JUCCOLMAIUH.

24. T'mioko3a — TMpeACTaBUTENIb MOHOCAXOPHUIOB, CTpOEHUE, (PU3NYECKUEe U XUMUYECKUE
CBOMCTBa, MPUMEHEHHUE, OMOIOTUYECKas POJIb.

25. KpaxMmai, HaXOJE€HHE B PUPOJE, TUAPOJIN3 Kpaxmala, IPUMEHEHHE.

26. I'mppomm3 coiseit (pa3oOpaTh TEPBYIO CTaadI0 THUIAPOJW3a Cojield, 00pa30BaHHBIX
CHUJIbHBIM OCHOBaHHWEM U C1a00M KUCIIOTOH, CIIaObIM OCHOBAaHHUEM M CHIIBHOM KHUCIIOTOK).

27. AMUHOKHCIIOTHI — aM(pOTEPHBIC OPraHUYECKUE COSAMHEHUS, UX CTPOCHUE, XUMHUYCCKUE
CBOICTBa (B3aMMOJICWCTBUE C COJISIHOM KHCJOTOHM, WIENIOYaMH, JApPYr C JPYrom),
NPUMEHEHHE, OMOJIOTUYECKAS POJlb.

5.5. Ilpumepnvie mecmoswvie 3a0anusn 014 RPOGEOEHUA RPOMENHCYMOUHOU AmMMmecmayuu

1 Bapuant
Yactb A.
Al. BzaumopelicTBue HaTpusi C BOJOM OTHOCUTCS K PEAKIUSIM:
a) COCIMHCHUSI; 0) pa3yioxKeHus;
B) 3aMEIICHUS; r) oOMeHa.

A2. TIpy OKUCIICHHH MYPaBbUHOTO aJIbJICTH/IA IO MyPaBbUHOM KHCIIOTHI CTEIICHD
OKHCJICHHSI YTJIEPOJIa M3MCHHUTCS:

a) ot 0 10 +2; 0) ot +2 1o +4;

B) oT 0 10 +4; r) or —4 1o 0.
A3. YkaxwuTe Kiaccu()UKaIMOHHBIC XapaKTEPUCTUKN PEAKIIUHU, YPaBHEHUE KOTOPOMA:
Cu(OH)2C0O3 — 2Cu0 + CO2 +H20.

ITpu3zHak 1.

I) coenunenue; Il) paznoxenue;
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1) 3amemenwue; V) oOmeH.

ITpu3Hak 2.

A) OKHUCITUTENHLHO-BOCCTAHOBUTENbHAS; b) 0€3 n3MEeHeHUs CTENEeHU OKUCIICHHUS.
[Tpusnak 3.

1) oopatumas; 2) HeoOpaTumas.
IIpu3nak 4.

a) 9K30TepMUYECKas; 0) sHIOTEpMUYECKAS.

A4. Bo cKoJbKO pa3 Ha/I0 YBEIUYUTh KOHIICHTPAIIMIO KUCIOPOa B PEaKIINK, YpaBHEHHE
KOTOPOM 250, + O2 — 3S0s3,
yTOOBI TPU YMEHBIIICHUU KOHILIEHTPALIUU CEPHUCTOTO raza B 5 pa3 CKOPOCTh PEaKINU He
U3MEHUJIACK:
a)B10pa3; ©6)B2,5pa3a; B)BSpa3; T)B25paz?
A5. TemniepaTypHblil KO3 PuIEHT peakinu paBeH 2. Ha ckonbko rpaaycoB Haz1o
YMEHBIIUTH TEMIIEPATYPY, YTOOBI CKOPOCTh pEAaKLIMK yMEHbIINUIACH B 16 pa3?
a) Ha20°C; ©6)na 30°C; B)Ha40°C; r)mHaS0°C.
A6. BeipaxkeHHEe KOHCTAHTHI AUCCOIMAIUU (DTOPOBOIOPOIHON KUCIOTHI UMEET BU/I:
a) K= @—; 6)K=M; B)K=—[H]+[F]; r)K=—[H]*[F].
H] [F] [HF] [HF] [HF]
A7. Cymma k03 HUIIEHTOB B COKPAIIEHHOM HOHHOM YPAaBHEHUU PEaKIIUH
CEpOBOJIOPOIHOM KHUCIIOTHI ¢ pacTBopoM cyibdata meau(ll) coctaBnser:
a) 2; 0) 3; B)4; T1)5.
AS8. Kakoil u3 371IeKTpOHOB JUCCOLMUPYET CTYIIEHYATO?
a) AIClz;  6) HsPOg; B) Mg(NOz)2; 1) HCOONa.

A9. Yxaxure GopMyily coiu, 00pa30BaHHOM CUIBHON KUCIIOTOM U c1a0bIM OCHOBAaHUEM:
a) KCIlOyg; 0) NazSiOs; B) FeBrs; r) Cs2SOa.
A10. Jlna kakoii u3 cosneit ruaponus no | cTynenu BbIpakaeTcsi HOHHBIM YPAaBHEHUEM:
M?* + HOH < MOH* + H*?
a) CaCl;; 06) MgSOs4;  B) Ba(NOz3)2; 1) Sr(CH3COO):

Yacts B.

B1. /lana nenoyka npeBpanieHuii:

C2H2 — CsHs — CeHsNO2 — CsHsNH2 — [CeHsNH3]*Cl
Hanummure peakuuu BEMECTB, MOJYYEHHOTO MO PEAKIUY 3aMEILICHUSI.
B2. Ha ckopocTh roMOTeHHOM ra30(a3HON peakiiy OKa3bIBAIOT BIUSHUE IPUPO/IA
pearupyrommx BellecTB, 1aBleHUe (U, CIE0BATEIbHO, KOHIIEHTpAIUs BEIIECTB),
IIPUCYTCTBUE KaTaIn3aTopa?
B3. Kak Ha3bIBatoTCs BEIIECTBA, BOAHBIE PACTBOPHI KOTOPHIX MPOBOSAT ANEKTPUUECKUM TOK
(HanUIIKUTE TEPMHUH BO MHOKECTBEHHOM YHCIIE)?
B4.1IpuBenensl Ha3BaHUsl 1ECATA HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB: MOIH
kanus, Hutpart xenesza(lll), cynedur nHatpus, cynbdpaT aMmmoHus, XJI0pua cepedpa,
caxapo3sa, 3TaHajb, OJieaT HaTPpus, STUJAIEeTaT, rniepuH. CKOIBKO U3 HUX CITOCOOHBI
TUIPOJIN30BATHCA?

Yacrs C.
C1. [lonummuTe JIeBbIE YaCTH YPaBHEHUM XUMUYECKUX peakuuid. PaccrtaBbre
KO3 (HULIUEHTHI:
a)....— CaCOsz+ 2 NaCl,
0) .... & Fe2(S04)3 + Cra(S04)3 + K2SO4 + H20;
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O

B).... > CH3s — CH2 — CH3 + CH3COOH;
r)... > CHs— CHO— CH — CHs + NaBr
Gy Cn
C2. Jlns peakuyu, ypaBHEHUE KOTOPOI
CH:OH —-H-C ° +H2—Q
H

HANUIINTE BHIPAKEHNE KOHCTAHThI PAaBHOBECHS. Y KQXKHUTE BCE U3BECTHBIE BaM CIIOCOOBI
CMEIIEHUS PABHOBECHS B CTOPOHY 00pa30BaHUs METAHAIIA.
2 BapuaHT

Yacrts A.

Al. Kakoe u3 BemiecTs, GopMyJibl KOTOPBIX MPUBEICHBI HIKE, HE MPOSBISIOT KUCIOTHBIX
CBOMCTB? @
a) H2SeOs;  6) CeHsOH; B) CHsC ; r) HaTe.
H

A2. Kakoe u3 cBoiictB akpmiioBoii kuciotel CHz = CH — COOH 006ycnoBieHo HantuuueM
KapOOKCHIIBHOM TpyMIIbI?

a) CIocoOHOCTh 00ECIIBEYMBATH OPOMHYIO BOAY;

0) crmocoOHOCTh 0OPa30BBIBATH CIOKHBIC YPUPHI;

B) CKJIOHHOCTH K IMOJUMEPHU3AIIIY;

r) MpucoeauHEeHrne OPOMOBOIOPOA IO MpaBmily MapKOBHHKOBA.
A3. «llapckoit BOJIKOI1» Ha3bIBAIOT:

a) CMeCh KOHIIGHTPHUPOBAHHBIX a30THOM M COJISTHOM KUCIOT (1:3);

0) cMech KOHIIEHTPUPOBAHHBIX a30THOM U cepHOM KucioT (1:3);

B) CMEChb KOHIIEHTPUPOBAHHBIX CEPHOU U CONSTHOM KHUCIOT (3:1);

I') CMECh 3TaHOJIa U BBICHIEH CTETICHW OYMCTKHU BOJIBI (2:3).
A4.['uapokcur HaTpusi MOXKHO MOJYYHTh:

a) B3aMMOJICHCTBUEM HATPHs C BOJIOM;

0) B3aMMOJEHCTBUEM TUIPOKCHUIA HATPHS C BOJIOM;

B) DJIEKTPOJIM30M BOJHOIO pacTBOpa XJIOpUAA HATPHUS;

T') BCEMU MEPEUYUCICHHBIMH BBIIIE CIIOCOOAMHU.
AS. B mienouax He pacTBOPSIETCS CIEAYIOIIEee MPOCTOE BEUIECTBO:

a) KpeMHUI; 0) aTrOMUHUM; B) cepa; TI) YrJIepof.
A6. Kakoe 13 ocHOBaHUI ITPHU B3aUMOICUCTBUH C CEPHON KHCIOTON CITOCOOHO
00pa3oBbIBaTh KUCIbIE COMU?

a) LIOH; 6) NHs; B) CH3NH2; 1) Bce mpuBeaE¢HHbBIE BhIIIIE OTBETHI
BEPHBI.
AT7. Ykaxure Gpopmyny aMmpoTepHOro OKcHa:
a) Na2O; 6) CaO; B) Al2Og; r) SO2.

A8. Kakoe u3 coequHeHNN SIBISIETCS KOMIUIEKCHBIM?

a) KAI(SO4)2; 6) (—CH2—CHz—)n; B) Na[Cr(OH)s]; 1) H4SiOa.
A9. T'unpoxcun meau (Il) pactBopsieTcs:

a) B pactBope KOH; B) B pactBope NHs;

6) B pactBope H2SOy; T') BCE NPUBEAEHHBIE BBIIIE OTBETHI BEPHBI.
A10. TlonukoHIeHCAIMS O- aMUHOKHUCIIOT MPUBOAMUT K 0OPa30BAHUIO MOJTUTIETITHIOB.
OOpatHas peakuusi Ha3bIBAETCA:

a) JCTOJIMKOHICHCAIIUECH; 0) memoiMMepu3aIlue;

46



B) THUJPOJIU30M; I') TUIpaTaluen.

Yacrs B.
B1. BemectBa, nmeronine HEMoAeAEHHbIE 3JIEKTPOHHBIE MTAPhL, JOHUPYSI KOTOPHIE OHU
MOTYT 00pa30BaTh KOBAJICHTHBIE CBSI3U C KAKUM JIMOO aTOMOM, MOJIEKYJION W1 HOHOM
Ha3bIBAIOTCA ... .
B2. I[TockonpKy BoJa MOXKET B OJHUX CIy4asix JOHUPOBATh NPOTOH, & B IPYTUX —
aKLIEHTUPOBATh €T0, TO €€ NHOT/Aa HA3bIBAIOT ... .
B3. Dueprus, BIAEIAIOMIAICS IPU MPUCOSTUHEHUH MPOTOHA C MOJIEKYJION BOABI,
Ha3bIBACTCA ... .
B4. ... MBUIKHE HA OLYNb, OJUHAKOBO U3MEHSIOT OKPACKY MHIUKATOPOB.

Yacrs C.
C1. [IpuBeauTe npuMepsl ypaBHEHUN peaklnii B3aUMOJIEHCTBUS KOHLEHTPUPOBAHHOM
CEPHOM KHUCIIOTHI C HEOPTaHNYECKUMHU BEIECTBAMU (METAJIIaMU M HEMETAJUIAMM) U OJTHUM
U3 OPTraHUYECKUX BEILECTB.
C2. CocTaBbTe ypaBHEHHsI pEaKUi 10 LIENOYKE IPEBPALLCHUI:
N2 — NHsz — NH4sNO3z — NH3z — CH3NH2> — [CH3NH3z*]CI

8. IONOJHUTEJBbHOE OBECIHEYEHUE JUCIUIIJINHBI

Jleknusa
OcHoBHBbIE 32aKO0HBI 001eil Xxumnu. CTexuomMerpusi. XMMHUYECKH IKBUBAJICHT.
1. 3akon nocmosancmea cocmaea. Coomuowenue mace I1EMEHMO08,

dopmupyrouux oannoe coeounenue, NOCMOAHHO U He 3AGUCUM OM CHOCOOA NOJIYUeHUSA
IMO20 COCOUHEHUA.

2. 3axkon Kpamuwix omnowienuii. Y cranonieH [lansronom B 1803r. B cayuae, koeoa
06a 2iemenma 0opa3yrom mexcdy coo0u HeCKOIbKO XUMUUECKUX COeOUHEeHUL, mo20a umeem
MeCcmo OMHOWEHUEe MACCbl OOHO20 U3 JJIeMEHMO8, NPUX00sujeecs 8 IMUX COeOUHEHUSAX HA
O00HY U MY Jice maccy 0py2020, Kaxk Hebotvuux yenvix yucen. TakuMm oOpa3oM, IJIEMEHTHI
CHOCOOHBI BXOAMTH B COCTaB COEJUHEHUN TOJBKO B OIPEACICHHBIX MPONOPIUIX.
OTKpbITHE ATOTO 3aKOHA SIBUJIOCH MOJATBEPKIECHUEM aTOMHON TEOPUU CTPOCHUS BELIECTBA.
Tonbko Temepp maen M.B. JIoMOHOCOBa O CTpPOCHMHM BELIECTBA MOJYYWIIM OIBITHOE
NOJATBEpPKACHUE, U pa3paboTKa aTOMHO-MOJIEKYJSIPHOTO YYEeHHs TOJyduiaa CBOE
JlaJbHEIIee pa3BUTHE.

3aKOHBI TOCTOSIHCTBA COCTaBa M KpATHBIX OTHOIIEHWHW HE HOCAT BCEOOIIETO
XapakTepa, B OTJIMYUHM, HAlpUMeEp, OT 3aKOHA COXPAaHEHUS MAacChl, OCHOBATEIbHOCTH
KOTOPOTO JJOKa3bIBAETCSl OTKPBITUAMHU, CIICTaHHBIMU MOCJE €ro yCcTaHoBNeHus. [leno B ToM,
YTO T1IOCJI€ OTKPBITUS HM30TOMOB TMOJYYWUJI TMOATBEpXKACHHE (AKT O TIOCTOSHCTBE
COOTHOILIEHUSI MEXIY MacCaMi JIEMEHTOB, 00pa3yIOIUX JaHHOE BEIIECTBO, HO TOJIBKO MPU
YCJIOBUHU MOCTOSIHCTBA U30TOMHOTO COCTaBa ATUX AJIEMEHTOB. Tak, HanmpuMep, TsbKenas Boaa
coaepkuT nopsaka 20% mo macce BoIOpoJa, Torja Kak oObIYHAss — TOJABKO OKoyio 11%.
3aKOH KPAaTHBIX OTHOIICHWN HEMPUMEHHM W B CIIy4ae COCAMHECHHI IMEPEMEHHOTO COCTaBa,
oTKpeIThIX akageMukoMm H.C. KypnakoBbiM B Havane XX Beka (IpuUMep: OKCHIbl TUTaHA
nepemeHHoro cocraBa T10146-156 1 T1019-20), @ TaKKe B CiIydae, KOIra MOJIEKyJa BELIECTBA
COCTOUT U3 OOJIBIIOTO YKCIIa aTOMOB (Hanpumep, yriaeBogopoasl coctaBa C2oHaz 1 C21Has).
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3. 3akon 00bémnbIx OmHOWeHull. JTOT 3aKOH B KayecTBE OOOOIICHHS BbIBEI
¢paniy3ckuit yuensiii ['eit-Jlroccak (BTopoe Ha3BaHHE 3aKOHA — «XUMHUYECKUN»). O0bEMbBL
2a306, Y4ACMEYIOWUX 6 AKMe XUMUUECKO020 83aUMO0eiicmeus, OMHOCAMCA Opy2 K Opyzy
U K 00vémam odpazyrouuxca 2a3000pa3nvix npooOyKmoe peaKyuu KaxKk Hebdoibuiue yenvle
yucna. Tak, Hanpumep, IpU B3auMOoIecTBUH 2 00bEMOB Bofioposia U 1 o0béMa KucIopoaa,
o0pazyroTcs 2 00bEMa BOJISIHOTO Mapa.

4. 3akon Aeocadpo. YCTAaHOBIEH WTANbsSHCKUM (¢u3ukom ABoraapo B 1811
r. Oounaxkoevle 00veMbl JIOOLIX 2aA308, OMOOpaHHLIE NpuU OOHOU memnepamype U
00UHAKOBOM OABNIEHUU, COOEPHCAm OOHO U modice Yucio moaexyn. Takum oopa3om, MOKHO
c(opMyIHpOBaTh IMOHSATUE KOJUYECTBA BELIECTBA: 1 MOJb BEIIECTBA COJEPKUT YHUCIO
yactul, paBHoe 6,02*102% (Ha3bpIBaeMOE MOCTOSHHON ABOTafpo) MM COAEPKUT CTOIBKO
MOJIEKYJ, aTOMOB, HOHOB, OJJIGKTPOHOB WM JPYTHMX CTPYKTYPHBIX EIUHHI], CKOJBKO
COIEPKMTCS aTOMOB B 12r uzorona yrinepoaa ?C. CiecTBHEM 3TOTO 3aKOHA SBISETCS TO,
yT1o 1 MOJB M000r0 raza 3aHuMaeT npu HopMmasbHbIX ycnoBusax (Po=101,3kI1a u To=298K)
00bEM, paBHBIN 22,4171.

[Tonq OTHOCUTENBHOW aTOMHOM MAacCOM 3JIEMEHTa MOHUMAKOT MAacCy €ro aroma,
BBIDAKEHHYI0O B aTOMHBIX €IMHULAX Macchl (a.e.M.). B KkadecTBe OTHOCHTENbHOU
MOJIEKYJIIPHOW MacChl JJIEMEHTa IMOHUMAIOT MacCy €ro MOJIEKYJIbI, BBIPAKECHHYIO B
aTOMHBIX €IMHMIIAX Macchl. Macca 1 MOJIb JaHHOTO BEHIECTBA HA3BIBACTCSI €0 MOJIbHOM
Maccor (BbIpaxkaeTcsi B T/Moiib). OTHOCHTENBHOW TUIOTHOCTBIO TIEPBOTO Trasza TIo
OTHOLIEHHIO KO BTOPOMY HAa3bIBA€TCsl OTHOLIEHUE MAcChl MEPBOrO ra3za K Macce TOTo Ke
00BEMa BTOPOTO Tasa, B3ATOTO MPU OJHON TeMIIepaType U OJIMHAKOBOM JaBJICHHH.

[lon skeusanenmom  snemenma MOHUMAIOT TAKOE €ro  KOJMYECTBO, KOTOpPOE
coenuHseTca ¢ 1 MojleM aTOMOB BOJOpOJa WM 3aMEUIAeT TO K€ KOJIUYECTBO ATOMOB
BOJIOpPOJIa B XMMHUYECKHX peakiusx. Macca 1 SKBUBaJeHTa AJIEMEHTAa HA3bIBACTCS €ro
HKBUBAJICHTHOM Maccoi. DKBHMBAJIEHT BOJOpOoJa Oy Bceraa paBeH 1, a HSKBUBAJICHT
KHciopoaa Do=8.

A

DKBUBAJICHT 3JieMeHTa paBeH: Dy=C7C' ) rme: M — monbHas macca siaementa;, CO —

CTETEHb OKHUCIICHHS dJIEMEHTa (BaJICHTHOCTh) B COCIUHEHUH.
Ad

OKBUBAJIEHT KHUCIOTBl paBeH: Oy= X , rae: M — MosbHas Macca KHCIOTBI; X —
OCHOBHOCTb KHCJIOTBI.
AL

DKBUBAJICHT OCHOBaHUS paBeH: Dy= ¥ , rae: M — MosibHas Macca OCHOBAHUS, y —
KUCJIOTHOCTh OCHOBAHUS.
Ad

DKBHBAJIEHT COJIM paBeH: Dy=Z* x, rae: M — MollbHAst Macca COJIM; Z — BaJ€HTHOCTD
KaTHOHA; X — KOJIMYECTBO aTOMOB KaTHOHA B COCAUHCHHUM.
16

IIpuMepbl: SKBUBAJIEHT KHUCIOPOAA PaBEH: o= & I-3KB; SKBUBAJIEHT YIOJIbHOU

EE-= 3l

kuciotel H2COs paBeH: Dnacoz= < r-3KB; 9KBUBaJIeHT eakoro Harpa NaOH paseH:
40 111
40 —— =555
ONaor= 1 r-5KB; 3KkBUBasIeHT xyopuaa kajbiws CaClz paBen: Dcacie= 2*1 I-DKB.
3axon sxeusanenmos. OmuoweHue macc (Ui 00LEM08) 83aUMOOeUCMBYIOWUX OpYe C
opyzom  eeujeCme  HNpAMO  HPONOPYUOHANLHO  UX  IKBUBANIEHMHLIM — MACCAM

(06vémam). MaTremaTHUECKU 3TO MOXKHO 3aMUCaTh CIECIYIOMNUM 00pa3oM:
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A _m

% my , TAe 21,92 — SKBHUBAJEHTHl (PKBUBAJCHTHBIE MACChI) 3JEMEHTOB; mi,M2 —
peanbHble Macchl (HE MOJIbHBIE MACChI) BEIIECTB, HAIIPUMEP B IPaMMax.

[TpuOnmxeHHOE 3HAYeHHE MOJIBHOM Macchl aTOMOB — 3JEMEHTa  I03BOJISET
ONPENENUTh npasuno Jononza u Ilmu: Amomuas menioémxocms OONLUUHCINGA NPOCTbIX
seujecms 8 meépoom cocmosHuu nexcum 6 npedenax 22-29 Jic/(monv*K) [6 cpeonem
oxono 26 [[c/(moav*K)]. OTcrona ciaeayer, 4To pa3ieauB 26 Ha yJIETbHYIO TeINIOEMKOCTD
MIPOCTOTO BEIIECTBA, JIETKO OMPEICIUTh MPUOIMKEHHOE 3HAYEHUE MOJIBHOW MAacChl aTOMOB
COOTBETCTBYIOIIETO AJIEMEHTA.

[TonsiTe BaJeHTHOCTHM BO3HUKIO B XuMuu B cepeaune 19 Beka. J[.M. Menpenees
YCTAaHOBHJI CBSI3b MEXKJy BaJCHTHOCTHIO 3JIEMEHTA U €r0 TOJOKEHUEM B TEPUOAMYCCKOU
cucTeme. Banenmunocms 2nemenma — 3mo CnOCOOHOCMb €20 aAMmOMO8 COEOUHAMbCA C
opyeumu amomamu 6 onpedeiréruvlx coomuouterusx. CnocoOHOCT, aTOMOB JIaHHOTO
DIIEMEHTa COCIUHATHCA JPYyr € JAPYroM WIM C aTOMaMH JPYTHX 3JIEMEHTOB MOXKET
BBIPAKATBCS W JAPYTHMH CIIOCOO0AMH — KOBAJIECHTHOCTBIO (YMCIO XUMHUYECKUX CBSI3CH,
o0pa3yeMbIX aTOMOM JaHHOTO COEIWHEHHUS) WM KOOPAMHAIMOHHBIM YHCIOM (YUCIIO
aTOMOB, HETIOCPEACTBEHHO OKPY KAIOIIUX JTAHHBIN aToM).
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JIMCT
U3MEHEeHH padoyeil yueOHON IpoTrpaMMBbl IO AUCIUTUTHHE
B/1.07 Xumus

I[OHOJIHGHI/IH N U3MCHCHU, BHOCUMBIC B pa60qy}0 IIporpaMmy JHCHHUILINHBI

OcnoBanus BHecenusi | Paznen PII]], B koTopblii ConepxaHne BHOCUMBIX
JIOTIOJTHEHU U BHOCSITCSI U3BMEHEHUS JOTIOJTHEHU W, U3MEHEHU N
W3MEHCHUH

[Ipennoxxenue

paboTtomarens

[Ipennoxxenue

COCTaBUTEIIS

IPOrpaMMbl

[Ipuobperenue, Paznensr No2.4.5 u NeS OOGHOBICHUS TIEPEUHS
u3JlaHue aureparypsl, | IlepeueHb ocCHOBHOM 1 JIUTEpaTypsl
OOHOBJICHHE TIEPEUHS U | IOTOJHUTEIILHON yueOHOU

conepkanus ObC, 6a3 | nureparypbl

JTAHHBIX

#

E /ﬁé E.IO.IlaBnoBa

YTBepmz[eHa Ha 3aCCIaHnun Hpe,[[MeTHOﬁ (HHKHOBOﬁ) KOMHCCHUHU MAaTEMATUYCCKUX U
CCTCCTBCHHOHAYYHBIX JUCHHUIIINH

CocTaBUTEb: opernoaaBaTciib

[Tporokon Nel0 ot «25» mas 2023r.

[Tpencenarens MPEAMETHOMN (IMKIOBOWA) KOMUCCHH MaTeMaTHYECKUX
CCTCCTBCHHOHAYYHbBIX JUCIUIIIINH! / /é ( E_
" jén.B)KyK
COI'JTACOBAHO:
1l
3amectutens aupexropa o YP ¢pumana (A T.A. Pesynenko

27
75 /
3agenyromas cekropoM OubmmoTexu (unana /74 JLI'. Cokonona

/

MHoKkeHep-2eKTPORUK (IIPOrpaMMHO-HHOPMALMOHEOE /
obecrieuenue 00pa3oBaTeIbHON POrpaMMbl)  / A B.Cwmeranun
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Peniensusa
Ha y4eOHyr0 nmporpamMmy yueoHou nucuuruinabl B/.07 Xumus
s crienranibHocTH 09.02.07 M opManiuoHHbIe CHCTEMBI U IPOrPAaMMHIPOBaHUE

Pabouas nporpamma yueoHou maucruminabsl BJ1.07 Xumuss pazpaborana Ha
ocHoBe TpeboBanuii denepanbHOro rocy1apcTBEHHOTO 00pPa30BaTEIBLHOTO CTaHAapTa
(mamee - ®I'OC), mpenbaBIsIEeMbIX K CTPYKTYpE, COJEPKAHHIO U pe3yjbTaTam
ocBoeHMs yueOHoM auctuiinabl BJ1.07 Xumus, B cooTBeTCTBUHU ¢ PekoMeHaanusIMu
M0 OpPTaHM3AIMU TOJYYCHHUS CPEIHEro 00IIero oOpa3oBaHUs B Mpeenax OCBOCHUS
o0Opa3oBaTeIbHBIX MPOTPaMM CpeIHero MpodecCHOHANTBHOTO 00pa3oBaHUs Ha 0Oasze
OCHOBHOTO 00I1IeTO 00pa3oBaHusa ¢ ydeToM TpeboBanuii ®I'OC mo cnenuaabHOCTH
cpenHero  npodeccuoHanbHOro  oopasopanus  (maaee  CIIO) 09.02.07
NudopMaioHHble CHCTEMBI W TPOTPAMMUPOBAHUE, YTBEPKIACHHOTO IPUKA30M
Munobpuayku P® ot 07.05.2014 Ned461 (3apeructpupoBan B Munrocte Poccun
27.06.2014 Ne 32891.

JlanHast mporpaMma  SIBISIETCS.  4YacTbl0  OCHOBHOM  MpodecCHOHATBHOM
oOpazoBarenbHO# nporpaMmbl B cooTBeTcTBUU ¢ DI'OC cpennero (MmoHOro) o01ero
oopazoBanuss u ®DPI'OC mno cnemumansHoctu CIIO 09.02.07 WudopmanmoHHbie
CUCTEMBI U IPOrPaMMHUPOBAHNE, .

ConeprxaHue y4eOHON TUCHUTIIMHBL XUMUS MPETHA3HAYEHHOTO JIJISl CTY/IEHTOB 1
Kypca cpeaHero mpogeCcCHOHAIBHOTO OOpa30BaHUSI COOTBETCTBYET COJIEPKAHUIO
ATOTO TMpeaMera sl cpefaHero (mojHoro) ooOimiero oOpaszoBaHud. JucuurimHa
npu3BaHa cOpPMUPOBATH y OOYUYAIONIMXCS IIEJIOCTHOE NPEACTaBICHUE O HayKe
XUMUSI, OObEKTUBHOM OCO3HAHUU 3HAYMMOCTH KOMIIETCHIIUN B OOJIACTU XUMUU ISt
yesoBeKa U o01iecTBa. B mporpamMe oTpakeHbl BaKHEUININE 3a/1auu, CTOSIIIUE TTepe]]
XUMHUEH, pellIeHHe KOTOPHIX HAIMIPaBJICHO Ha pallMOHAIbLHOE MIPUPOIONIOIb30BaHUE, Ha
OXpaHy OKpY’Kalollell cpenbl W MEpPCIEeKTUBBI CO3[JaHUE HOBBIX TEXHOJIOTUM
XUMHYECKOTO HaIlPaBIICHHUSI.

[Iporpamma 060CHOBAHHO U MOJTHO OTPAXKAET POJIb U MECTO XUMUH B TIOJTOTOBKE
CHEIUAINCTa CPEHEr0 3BEHA, PACKPhIBACT IEIU M 3aJa4l YYCOHOU TUCIUTIIMHABI.
Omnpenenenbl TpeOOBaHMS K YMEHUSM U 3HAHUSIM CTYACHTOB. TeMaTHUYECKUU TUIaH U
coJiep KaHue yueOHOUM AUCITUIUIMHBI PACKPBIBAECT MOCIIEI0BATEILHOCTh MTPOXOKICHUS
T€M, COOTBETCTBYET y4eOHOMY IUUIaHy W paclpelefeHu0 4acoB. B mporpamme
ompenesieHbl  (opMa  TPOBEAEHHUS, LENW, 3aJaud  y4eOHOW  JUCIUIUIMHBI,
IPEACTABICHbl MaTepuaibl JUIsl TEKyIEM M MPOMEXYTOYHOM arrecranuu. B
nporpaMMe  peajii30BaHbl  JUJAKTUYECKUE MPUHIUIBI  OOyYEeHHS, YUYTEHbI
MeTanpeIMETHBIC CBS3H.

IlepeueHb peKOMEHIyeEMON OCHOBHOW M JOTIOJIHUTENBHON JTUTEPATYPHI BKIIOYAET
oOIIeOCTYTHBIE MCTOYHUKH, W3JIaHHBIE B TOCJENHEE Bpemsi (HE TO3JHee 5 JIeT).
[Tepeuncnennbie UHTEpHET — peCcypChl aKTyallbHbI U JJOCTOBEPHHI.

Pabouast mporpamMMa TUCIUTIIUHBI «XUMHUSD MOXKET OBITh PEKOMEHIOBaHa IS
WCIIOJIb30BAHUSI B YUeOHOM TIpollecce Mpu MmoAroToBke 1o crenuansHocta 09.02.07
HNudbopMarmioHHbIe CHCTEMBI M IPOTPaMMUPOBAHHE,.

Kangupar c-X Hayk, JUPEKTOP e
000 MHUII «JlepeBbst B
npoOupkax» B I.I eeHKIKE

T.W. Ky3pMuHa
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Penensus
Ha y4eOHyro nmporpammy ydeoHou nuctuminabel BJ1.07 Xumus
s cnienranbHocTr 09.02.07 MHbopMaIimoHHbIe CUCTEMBI M ITPOTrPaMMHUPOBAHUE

Pa6ouas nporpamma npo¢eCcCHOHATBLHOTO MOJIYJISA MO TUCHUIUIMHE « XUMUSI»
COCTaBJICHa B COOTBETCTBUHU C TPEOOBAHUAMHU TOCYAAPCTBEHHOTO 00OpPa30BATEIBHOTO
CTaH/JapTa K MUHUMYMY COJIEpKaHUs U YPOBHIO TOJATOTOBKHU BBIITYCKHUKOB. Pabouas
nporpamma yueOHo mucuuiiuHel BJ.07 Xumus pa3zpaboTaHa Ha OCHOBE
TpeboBanmii DenepaaTbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa (JIanee
- ®I'OC), npenpaBIIeMbIX K CTPYKTYpE, COJEPKAHUIO U pe3yJibTaTaM OCBOEHUS
yueoHo nucummuimabl BJ.07 Xumwus. Ilporpamma HampaBiieHa Ha pa3BUTHE
MBIILJICHU S, UHTEJUIEKTa, IPOCTPAHCTBEHHOTO BOOOpaKEHUs, OBJIAJICHUS 3HAHUSIMU U
YMEHUSIMHU CTYJCHTaAMH, HEOOXOIUMBIMHU UM JIJIs1 TPYJIOBOM 1€ATETLHOCTH.

XuMHUs — KUBAasl HayKa, NOCTOSHHO PA3JBUTAIONIAsl TPaHUIbI MO3HAHHOTO.
OHa paccMaTtpuBaeTcsl B LENAX JATbHEUIIErO0 MPUMEHEHUS B )KU3HU. DTO CBA3AHO C
TE€M, YTO >KW3Hb HENPEPBIBHO PA3BUBACTCA M KAET OT XUMHUM HOBBIX HACH H
MOAXOJI0OB B PEUICHUH AKTyaJIbHBIX MPOOJIEM CErOIHSIIIHETO JTHS.

[Iporpamma BkitOUaeT B ceOsi macropT paboueid mporpaMMbl, TeMaTHIECKOE
IJIaHUPOBAHUE, COJIEPKAaHUE YUCOHOW JMUCIUILINHEI, JIMTEPATypy, 00pa3oBaTeIbHbBIC
TEXHOJIOTUM TPHU TPOBEICHUU TMPAKTUUECKUX 3aHATHM U Jekiuid. MMmerorcs
OIICHOYHBIC CpEeACTBa JUISI KOHTPOJsA ycmeBaemocTH. Pabouas mporpamma
paccunTaHa Ha 72 wyaca. Pa3menbl nensTca Ha TE€Mbl, HA U3YUYECHUE KAXKIOU TEMBI
OTBOJMUTCSL OMPENEIIEHHOE KOJMUYECTBO 4YacoB, B 3aBUCHUMOCTH OT BaXXHOCTH
M3y4aeMbIX BOMPOCOB. B ka0l TeMe oTpakeHbl TPeOOBaHUS K 3HAHUAM, YMEHUSIM;
JIaH TepeyeHb JTUTEPaTyPHhl.

JlanHas pabouas mporpamma Io JUCHUIUIMHE «XHUMUS» MOXKET OBITh HCIIOJIb30BaHa
JUIL  TIOATOTOBKM  creruanuctoB  cneruaibHoctd  09.02.07  MudopmanmoHHbe
CHCTEMBI M IIPOTPaMMHUPOBAHUC

VYuurene BBICHIEM KaTErOpUH
MBOY «CpenHss
obmieoOpa3zoBarenpHas IIKOJIA
Ne 4 um.A.B.CyBopoBa» B T.
I'enenmxuke

. A. lllmakoBuy
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