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1. MACIIOPT PABOYEM IMPOI'PAMMBbI YUEBHOM JUCHUILIMHBI

1.1. Obracmov npumenenus nPUMEPHOIL RPOZPAMMDBL

Pabouass mporpamma yueOHOW mucruruiiabl bJ[.08 Xwumus sBisieTcs 4acThi0 OCHOBHOM
npodeccnoHaIbHON ~ 00Opa3oBaTeNbHOM  MPOTPAaMMOW B COOTBETCTBHMM ¢ DenepalbHBIM
rOCy/IapCTBCHHBIM 00pa30BaTEIBHBIM CTaHAAPTOM CpenHero (ToJaHOro) ooOmiero oOpa3oBaHHS H
@denepalibHbIM  TOCYJApCTBEHHBIM  oOpas3oBareibHbIM  cTaHaaptoM  (masee DPI'OC) 1o
cnenuanbHocTd CIIO ns cniennansHocTy 43.02.16 TypusMm 1 rocTenprUrMCTBO

.B ocHOBe y4eOHOI TUCHUIUIMHBI JIKUT YCTAaHOBKA Ha (DOPMUpPOBAHHE Y 00y4aeMbIX CHCTEMBI
0a30BbIX TOHATHA W TPEJICTABICHUN O COBPEMEHHOW E€CTeCTBEHHOHAYYHOW KApTHHE MHpPA, a TaKKe
BBIpa0OTKAa YMEHUN MPUMEHSTH NOJy4YEeHHBIC 3HAHHSA, KaK B MPO(ECCHOHANBHON JEeITEeNbHOCTH, TaK U
JUIS PEIIeHUs KU3HEHHBIX 3aa4.

XuUMHS MMEET O4YeHb OOJIBILIOE U BCEBO3PACTAIOIIEE YHCIO MEXIUCHMIIMHAPHBIX CBSI3EH,
IIpUYeM Ha YpOBHE, KaK MOHSATHMHOIO ammapara, Tak M HHCTpyMeHTapusa. Cka3aHHOE IO3BOJISIET
paccMaTpuBaTh XMMHIO KaK METAJUCLUIUIMHY, KOTOpas MPEeIOCTaBISIeT MEXAUCUUIIIMHAPHBIN SI3bIK
JUIS ONIMCAHMsI HAYYHOU KapTHHBI.

1.2. Mecmo yueonoii OucCyunIUHbL 6 CHPYKMYPE APOZPAMMBL HOOZOMOEKU CHEUUAIUCIN08 CPEOHE20 36eHA
JucuumnuHa «XUMHS» BXOIUT B 0a30BbIM yueOHBINH UK (00mieoOpazoBarenbHasi MOArOTOBKA,
NpOQUIbHBIE TUCIUILIMHBI) TPOTPaMMBbI ITOJATOTOBKY CHEIMAIMCTOB CPEAHETO 3BEHA.
TpymoeMKOCTh TUCIHTUIMHBI «XUMUS» Ha 0a30BOM YpPOBHE COCTaBISIeT /2 4aca, U3 KOTOPBIX
64 yaca — 0a3oBBIE MOIy’h (6 pazmenoB) W 8 4YacoB — MpHUKIAAHOW Momaynas (1 pazmen),
BKJ'IIO'—IaIOHH/II\/’I MPAKTUKO-OPUCHTHPOBAHHOC COACPKAHNEC KOHerTHOﬁ CIIEIINAJIBHOCTH.

[IpuknagHoit Momynp BKIIOYAeT OauWH pazgen. Pasgen 7 «Xumus B ObITY H
MIPOM3BOJICTBEHHON NIEATEILHOCTH YEJIOBEKa» pealm3yeTcs Uisl BceX mpodeccuit/cnenuanbHOCTen
Ha Marepuajie KEHCOB, CBS3aHHBIX C OSKOJOTHYECKOW O€30TMacHOCThIO M OIEHKOW IMOCIIEICTBHMA
OBITOBOM ¥ TIPOM3BOJCTBCHHOW [EATEIBLHOCTH, IO OTpacisM Oyaymied mpodeccuoHaIbHON
JESTETHHOCTH 00yUJarOIIUXCSI.

[lepnon oOy4yeHus U pacpeielieHue TI0 CEMECTPaM OTpeelisieT 00pa3oBaTeIbHast OpraHu3aus
CaMOCTOSITEJIBHO, C YYeTOM JIOTUKA (OPMHUPOBAHUS TPEAMETHBIX pE3yJabTaTOB, OOIMUX U
npo(heCCHOHANBPHBIX ~ KOMIETCHIUI, METAalNpeIMETHBIX CBs3€d C JPYTMMH  JAUCHUIUIMHAMUA
00111e00pa3oBaTEIHLHOTO M 00IIETPO(HECCHOHATBLHOTO ITUKIIOB YIYEOHOTO TUTaHA.

1.3. Henu u 3a0auu yuedonoii oucyuniunl

Llenv: ¢dopMupoBaHMe Yy CTYIACHTOB MPEJICTABICHHUS O XHUMHYECKOW COCTaBJISIOICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHUpPAa KaK OCHOBBI NPUHATHUS PELIEHUM B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYallUsIX, OTBETCTBEHHOT'O MIOBEACHUS B IPUPOIHOM cpefe.

3aoauu oucyuniumnoi.

1) C(I)OpMI/IpOBaTL IIOHHUMAaHHeC 3aKOHOMepHOCTeI71 NPOTCKAHUA XHUMHWYCCKHUX IIPOLECCOB U
SBJICHUH B 0pr>1<a10111e171 cpeae, LIEJIOCTHOM HaquOﬁ KapTUHbl MHpa, B3aUMOCBA3H U
B3aMMO3aBUCUMOCTH €CTCCTBCHHBIX HAYK;

2) pa3sBUTb YMCHHUA COCTaBJIATH q)OpMy.]'IBI HCOPraHNUYCCKUX U OPraHUYCCKHUX BCHICCTB,
YpaBHCHUA XUMHWYCCKUX peaKuHﬁ, OOBSCHATh HX CMBICJI, HHTCPHPECTUPOBATL PE3YIbTAThI
XUMHUYCCKHUX SKCIICPUMCHTOB;

3) C(bOpMI/IpOBaTL HaBBIKK TIPOBCACHUSA HpOCTGfIIJ.IPIX XUMHUYCCKHUX OKCICPUMCHTAJIBHBIX
HUCCIIEIOBAHUM C COGHIO,Z[GHI/IG ImpaBuJI 0e30I1acHOr0 06pa1ueHI/151 C BCIICCTBAMU H J'Ia60paT0pHBIM



00opyI0BaHUEM;

4) pa3BUTh YMEHUs UCIIOJIb30BATh WH(POPMAIMIO XHMUYECKOTO XapakTepa u3
Pa3IINIHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHS IPOTHO3UPOBATH TTOCICACTBHS CBOEH NEATEIILHOCTH M XMMUIECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopmupoBaTH MOHUMAHHE 3HAYUMOCTH JOCTHKCHHN XMMHYECKOW HAyKW M TEXHOJIOTHI
JUTS Pa3BUTHS COMMATILHON U TIPOU3BOACTBEHHOM cep.



1.4. Ilepeuenv naianupyemsix pe3yabmamos 00yuenus no oucyuniune ¢ coomeemcmeuu ¢ @IrocC CIIO u
Ha ocnoge PI'OC COO (nepeuensv ghopmupyemvix KOmMnemeHyuil).

KOI U [Tnanupyemblie pe3yabTaThl OCBOCHHS JUCIUTUINHBI
HaumenoBanue
ggﬁﬁ;@;ﬁ;x Obuwe’ Jucuunnunapssie’
B wacmu mpyoosozo socnumarus: - BJIAJIETh CUCTEMOW XUMHYECKUX

OK 01. 3HAHUH, KOTOpast BKJIIOYAET:

Bei6upars OCHOBOITOJIar afOIIHE HOHSTHSI

CIIOCOOBI .
(XuMuYeCKui DJIEMEHT, aTom,
AJIEKTPOHHAsT 000JI0YKa aToma, S-, pP-,
d-aJeKTpOHHBIE ~ OpPOWTAM  aTOMOB,
WOH, MOJIEKYJIa, BJICHTHOCTD,
AIIEKTPOOTPHIIATEITHHOCTD, CTCTICHb
OKUCITCHHUSI, XHUMHYECKas CBSI3b,

PCUICHHUA 3aaa4

npogeccuoHanb
HOM
JeSTeTbHOCTH

- TOTOBHOCTb K TpyAy, OCO3HAHUC
MacCTCpCTBa, pr,Z[OJ'IIO6I/I€;

- TOTOBHOCTb K  aKTUBHOU
NesTeILHOCTH

TEXHOJIOTUUECKOI U COITMaIbHON
HaITPaBJIEHHOCTH,

CrnocoOHOCTh MHUIIMHUPOBATH,

MOJISIpHasi Macca, MOJISIPHBINA 00beM,
YIJIEpOIHBINA CKeJeT, (QyHKIIMOHAIbHAS
rpynmna, pagukai, U30MEpus, U30Mepbl,

TOMOJIOTHYECKHIN  ps, TOMOJIOTH,
YIIE€BOJOPO/IBI, KHCIIOPO/I- 4
a30TCOJIePIKaITIE COeIMHEHUS,
OMOJIOTMYECKA AaKTHBHBIC BEIIECTBA

(yrieBopl, KHpbI, OCIKH), MOHOMED,
MOJIUMeEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHHUS,
KpUCTAUIMYECKass  peléTKa,  THIIbI
XUMHYECKUX peakiuit
(OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE,

9K30-M  SHAOTEPMHYECKHE, PEaKIUH
HOHHOTO oOMeHa), pacTBop,
AJEKTPOJIUTHI, HERJIEKTPOJIUTBHI,
JNEKTPOIUTUYECKAST  JUCCOLMALINS,
OKHUCIIUTETb, BOCCTaHOBUTEb,

CKOPOCTh  XMMHYECKOH  peaKIHH,

XMMHYECKOE pPaBHOBECHE), TEOPUU U
3aKOHBI (TEOpUsS XMMUYECKOrO CTPOCHHUS

OpraHM4eckux  BemecTtB  A.M.
Byrneposa, Teopus
UIEKTPOJIUTUYECKONH  JUCCOLMALMH,
NIEPUOANYECKUI 3aKOH JA.N.
MenneneeBa,  3aKOH  COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,




IPUMCHUTCIILEHO
K pa3JIM4HbIX
KOHTCKCTaM

IUTAHUPOBaTh U
CaMOCTOSITEIIBHO BBIOTHATD TaKyIO
JIeATeIILHOCTD;

- MIHTEpPEC K pasinyHbIX chepam

po(hecCHOHATBHOM

JeATeIILHOCTH,

- OBJIQJICHUE

y4eOHBIMU 5
MI03HABATEIbHBIMU JICHCTBUSIMH:

a) 6azosvie 102udecKue OeuCmeaust:
CaMOCTOATENBHO (HOPMYITHPOBATH
AKTyaJIu3UpOBaTh MPoOIeEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYLIECTBEHHBIN

MIpU3HAK WJTA OCHOBAHWUSI JUTSI
00001IeHN;

- ONpENENATh eI e TeIFHOCTH,

MapaMeTphl U KPUTEPHUH UX TOCTHXCHUS;

- BBISBIISITH 3aKOHOMEPHOCTH H

MPOTHBOPEYHS B

[paccMaTpUBaEMBbIX SIBIICHUSX;

YHUBEPCAIIbHBIMU

- BHOCUTb KOPPCKTUBEI B

- IeSITEIbHOCTD, OIICHHBATH
COOTBETCTBHE pPE3YJIBTATOB IIEISIX,
OIEHWBATh  PHUCKH  TIOCIEACTBUU
JIEeITEIHHOCTH,

- pa3sBUBAaTb KPCATUBHOC MBbIIIJICHUC
IIPU PELICHUU
’KU3HEHHBIX MPOOIEM

6)  bazosvle  uccredosamenvckug
oelcmeust:
- BIQJACTh HaBbIKAMU  y4eOHO-

HCCIIEIOBATEILCKOM M MPOEKTHOM
JeSITeIbHOCTH, HABBIKAMH Pa3peIICHHUs
npoOIeM;

CHUMBOJINYECKUN SA3BIK XNUMHH,
dakTosornuecKue CBEICHHUS 0
CBOWCTBAX, COCTaBe, IIOJYYCHHH U
0e3011acHOM WCMOJIb30BaHUN
Ba)KHEHUIINX HCOPraHNn4CCKUX u
OpraHn4eCKux BCUICCTB B 6BITy u
HpaKTquCKOﬁ JCATCIIBHOCTHU
YeJI0BEKa,;

- YMETb BBIABIIATH XaPAKTEPHBIE NTPU3HAKK
U B3aMMOCBS3b W3YYEHHBIX IOHATHH,
IIPUMEHSTh COOTBETCTBYIOLIME IIOHSTHS
IIPU OIIMCAaHUE CTPOCHUS M CBOMCTB

HEOPraHWYECKUX W  OPraHUYECKUX
BEIIECTB M  MX  IPEBpAIICHUN;
BBISIBJISIT B3aWMOCBSI3b  XHMHUYECKHUX
3HAHUU C MHOHSATUIMH u
MPEACTaBICHUSIMHU JIPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB

- ymeTb MCMNoAb30BaTb
HaMMeHOBaHUA XMMMUYECKMX

COeAMHEHUI MEXIYHApOIHOIO COI03a
TEOPETUYECKON U MPUKIIATHON XUMUU U
TPUBUAJIbHBIE HAa3BaHUS BaKHEHIIMX
BELICCTB (aTHIIEH, allCTUJICH,
runepud,  (GeHon,  dopManbaeru,
YKCYCHasl KHMCJIOTa, TVIMLHH, YrapHBINU
ra3, YIJICKUCHIBIM  ra3, aMMHaK,
raileHas U3BECTb, HETAIICHAas! U3BECTh,
NUTHEBAS COAA M JIPYTUX), COCTABIATh
(bopMmyIbl HEOPraHUYECKUX "




- BBISBIIAITH PUYMHHO-
CJIE/ICTBEHHBIE CBs3U U
aKTyaJlMu3UpoBaTh 3a/ady, BbIJIBUTaTh
TUIOTE3Y €€ pEeUIeHUs, HaxOIuTh
apryMeHTbI JJIs I0Ka3aTeabCTBA CBOUX
YTBEPXKACHUN, 3a7aBaTb IapaMeTpbl
U KPUTEPUHU PELLEHUS;
- AQHaIM3UpPOBaTh  IOJYYEHHbIE B
XOJI€ peUIeHMs 3aJayd pe3yibTaThl,
KPUTHYECKU OLICHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATH
U3MEHEHUE B HOBBIX YCIIOBUSX;
pa3BUBaThb KpPEaTHMBHOE MBbIIICHUE
IIPH pEeIIeHUH )KU3HEHHBIX MPoOiieM

OpPraHWYeCKUX BEIIECTB, YpPaBHEHUS
XUMHUYECKUX PEaKUUH, OOBACHATH HX
CMBICJI; TIOATBEPXKIAThb XapaKTEPHbIE

XAMUYECKUE CBOICTBA BELLECTB
COOTBETCTBYIOLIUMHU

AKCIEPUMEHTAMU u 3aIUCIMU
YpPaBHEHUN XUMHUYECKUX PEAKLIMiL;

- yMETh YCTaHaBJIUBAaTh
MIPUHAUICKHOCTh M3yYEHHBIX
HEOPraHMYECKMX W  OPraHHYeCKUX

BCIICCTB K ONPCACIICHHBIC KJIaCCaM M

rpynmnam COEMHEHUH,
XapakTepu3oBaTb  HMX  COCTaB |
BAKHEWINIME CBOMCTBA; OINpPEACIATH
BUJIbI XUMHYECKUX CBsI3e
(KoBasIeHTHAs, HMOHHAs,
METaJIJINYeCcKasi, BOJIOPOJAHAsA), THUIIBI

KPUCTATINIMYCCKHUX PCEIICTOK BCHICCTB,

KJ1acCU(UITUPOBATH XUMHAYECKUE
peaxiuu;

- chopmupoBaTh TPEICTABICHUS: O
XUMHUYECKOU COCTAaBJIIOIIEN

€CTECTBEHHOHAYYHOW KAapTHUHBI MHDA,
pOJIM XUMHHM B TIO3HAHUS SIBJICHUUI

TIPUPO/IBI, B dhopMHUpOBaHUH
KYJBTYPBI JUYHOCTH, ce
(G YHKIIMOHATLHOW IPaMOTHOCTH,
HE00X0IUMOH TUTS perieHus

MPAKTUYECKUX 3aJa4 U HKOJOTHYECKU
000CHOBAaHHOTO OTHOILIEHUSI K CBOEMY
3JI0POBBIO U IPUPOTHOM cpefie;

- YyMETh TPOBOJUTH PacUeThl IO
XUMUYECKUM dbopmynamu u
YPaBHEHHUSIMU XUMHYECKUX PEaKIHUil ¢
UCII0JIb30BaHUEM (bu3nIECKIX
BCJINYHH, XapaKTePU3YIOIINX
BEIIECTBA c KOJINYECTBEHHOM
CTOpPOHBI: MAacChl, 00béMa
(HOpMaJIbHBIE YCIIOBHS) rasos,

KOJIN4YCCTBA BCIICCTBA, HCIIOJIB30BAaTh
CUCTCMHBIC XHMMHWYCCKHC 3HAHUA OJIA
IMPpUHATHUA peH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTYyallUSAX, CBA3AHHBIX C
BewecTtBaMn U X npumeHeHnem




K 02.
Hcnonbp3oBath

COBpPEMEHHBIE
cCpencTBa

MIOMCKa,

aHanM3a u
MHTEpIIPETAIN
uHbOpMAUKA U
nH(OPMAIMOHHBIE
TEXHOJIOTUU

npoheccHoHalb-
HOM JIeSITeTLHOCTH

B ob6nmactu 1IEHHOCTH Hay4yHOTO
MO3HAHMUSL: c(OpMHUPOBAHHOCTh
MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK W OOIIECTBEHHOW NPaKTHKH,
OCHOBaHHOTO Ha
JIAATIOTe KYIBTYP, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B
HOJIMKYTBTYPHOM MHpE;

- COBEpIIECHCTBOBAHUE S3BIKOBOW W

YUTATEIbCKOM KyJIbTYpBI KaK CpeCcTBA

B3aWMOJICHCTBHSL MEXAY JIOABMHU U

MIO3HAHUS MHPA;

- 0CO3HaHME IIEHHOCTHU HAy9IHOU

JeSATeIILHOCTH, TOTOBHOCTB

OCYIIECTBIISITH IIPOCKTHYIO u

MCCIIEIOBATENBCKYIO JESTENBHOCTD

WHMBHTyaJIbHO U B TPYIIIIC;

OBnanenue YHUBEpCAJIbHBIMU

MO3HABATEIBHBIMH JICHCTBUSMU:

8) paboma c ungopmayuei.

- BIIQJICTh HABBIKAMH IOJTyYCHHS

nH()OPMAIMK U3 UCTOYHHKOB Pa3HBIX

THUIIOB, CaMOCTOSITEIIEHO bopm

MIPEICTaBIICHHS;

- CO3/1aBaTh TEKCThl B pa3IMYHBIX

dbopmatax ¢ yu€TOM Ha3HAYCHUS

WHGOpPMAIIMK U IIEJICBON ayTUTOPHH,

BBIOMpas  ONTUMaJIbHYIO  (opMmy

MIPEJCTABICHHUS W BU3YaIH3aIlNN;

- OIICHUBATh  JIOCTOBEPHOCTH,
JNIETUTUMHOCTh MH(OpMAIIHH, e
COOTBETCTBHUE NMPABOBBIM U

MOpaJbHO-3THYECKUM HOpHAM,

- WCIOJIB30BaTh CPEICTBA

UH(POPMAIIMOHHBIX u

KOMMYHHKAIIMOHHBIX TEXHOJOTHIA B

KpeaTuBHBIX 1 OpraHU3allMOHHBIX

coOroIeHreM TpeOOBAHUH IPTOHOMUKH,

TEXHUKHU

beszomacHoCTH , TUTHEHBI,
pecypcocOepeKeHH s PaBOBBIX U

THYECKHX HOPM, HOPM
MHPOPMAIIMOHHON 03011aCHOCTH;

- BNAfeTb HAaBbIKaMM PAcnO3HaBaHUA U
3aWmnTbl  MHbOPMaLMK, WMHOOPMALMOHHOIA
6e30MacHOCTM NMYHOCTH;

- YMeTb NN1IaHUPOBATb WU BbIMNOJHATDL

XUMUYECKUI 7 3KCNEepPUMEHT
(npeBpalueHun OpPraHNYecKmnx
BeLLecTs npu HarpeBaHuu,

nonyvyeHne 3TUAEHa U U3yYeHue ero
CBOWCTB, KayeCTBEHHble peakuun Ha
anbaerngpl,  Kpaxmasa,  YKCYCHYIO
KWUCNOTy; JeHaTypauus OEIKOB IMpHU
HarpeBaHUH, [IBETHbIE peaKU OEJIKOB;
IIPOBOJUTH PEAKIIMM MOHHOTO OOMEHa,
ONPENEINIATh CPENY BOJHBIX PaCTBOPOB,
Ka4eCTBEHHBIC pEaKIMu Ha Cyibdar-,
KapOOHAT- U XJIOpUA-aHUOHbI, Ha KATHOH
aMMOHHUS; pelaTh 3KCIEPUMEHTAIbHbIE
3agaun o TteMam "Mertamisl" u
"Hemetannbl") B  COOTBETCTBHM C
IIpaBUJIAMU TEXHUKU 0€30I1aCHOCTH IIpU
oOpareHun C BEIIECTBAMHU u
nabopaTopHbIe 000py10BaHHEM;
HPE/ICTABIATh PE3YJILTATHl XUMUYECKOTO
JKCIIEpUMEHTa B  (QopMe  3amucu
YPaBHEHHMH COOTBETCTBYIOIINX PEAKIIUI
U (popMynupoBaTh BBIBOJBI Ha OCHOBE
3THX PE3yIbTaTOB;

- YMEeTh aHAJIU3UPOBATH XUMHUYECKYIO
uH(OpMalio, MONyYaeMyl M3 pasHbIX
UCTOYHUKOB  (CPEIACTB  MacCOBOM
uHbopmarun, cetb IHTepHeT U pyrue);

- BIAZIETh OCHOBHBIMH  METOJAMU
HAy4yHOTO  TIO3HAHHUS  BEIICCTB U
XUMUYECKUX SIBJICHUN (HAOJIOCHHE,
H3MepeHue, IKCTICPUMEHT,
MOJICTTUPOBAHKE);

- YyMEeTh TIPOBOJHMTH PacCYeThl IO
XUMHUYECKUM dbopmynam 5

YPaBHEHHUSM XUMHUYECKUX PEaKIHUil ¢
UCII0JIb30BaHUEM (bu3nIECKIX
BEJINYMH, XapaKTEPHU3YIOIIUX BEIECTBA
C KOJMYECTBCHHOW CTOPOHBI: MAacCCHl,
00bEéMa (HOpMaJIbHBIE YCIIOBHSI) Ta30B,
KOJINYECTBA BEIECTBA; HCIIOJIb30BATh
CHUCTEMHBbIC XUMHUYECKUE 3HAHUS IS
NPUHATUS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIlMSX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMCHEHUEM




OK 04.

- T'OTOBHOCTb K CaMOpPa3BUTHIO,

- YMCTh IIJIAHUPOBATb U BBINOJJIHATH

AddexTurHO CaMOCTOSITEIILHOCTH U CAMOOIIPE/ICIICHHIO; | XUMUYECCKAN 9KCHEPUMEHT
B3aHNOJICHCTBO- -OBJIa/ICHUE HaBBIKAMH yueOHO-| (TpeBpallieHHss OPraHMYECKUX BELICCTH
BaTh U paboTaTh HCCIeIOBATENBCKOM, TIPY HarpeBaHWUH, MOTy4YEeHHE 3THIIEHA Y
B KOJIJIEKTUBE U MPOEKTHOH ¥ COLMAbHON JIeATEIbHOCTH,; U3y4EHUE ero
KOMaHJe OBnanenue YHUBEPCATBHBIMHU| CBOMCTB, Ka4ECTBEHHBIE PEaKIUH Ha
KOMMYHHKATHBHBIMHU aJbAETUIBI, Kpaxmall, YKCYCHYIO
JEUCTBUSIMU: KHUCIIOTY;
6) coBMeCTHas! IeTEILHOCTB: JeHaTypaius OeNKOB TIPH HarpeBaHUH,
- MIOHUMATh u UCIIONBL30BATh [IBETHBIC PEaKi OCITKOB; IPOBOANTD
NpEeMMyLIECTBA ~ KOMAHIHOM ¥ PEAKIMH HOHHOro oOMeHa,
MHUBUIYaNbHOH PaOoTH; OTIpeNeNAThCpeny BOJIHBIX
- TPUHUMATH IEIH COBMECTHOM pacTBOpOB, KayeCTBEHHBIE
JEATENLHOCTH, OpPTraHM30BBIBATh M| PEAKIMHU HA Cyib(ar-, kapOoHAT- u
KOOPAUHUPOBATH JICHCTBUSI TIO €€ XJIOPU-aHUOHBI, HA KaTHOH aMMOHMUS;
JOCTYDKEHHS: COCTAaBJIATh  IUIaH pemaTh 3KCIEpUMEHTANIbHBIE 33/1aul
pacmpesensTh poad ¢ y4eroM Muenwii| 110 TemaMm "Meramis" u
YUaCTHUKOB  0OCYkKJaTh  pesylbTaThl| HEMETawibl") B COOTBETCTBHU
COBMECTHOH paboThI; MpaBWIaMH TEXHUKH 0€30MacHOCTH
- KOOPAWHUPOBATH U BHITONHITH padoTy B IPH OOpameHny ¢ BENIECTBAMU M
YCIIOBMSIX DEaTbHOrO, BHUPTYaJbHOTO W J1a00paTOpHbIE 000pynoBaHueM;
KOMOWHHPOBAHHOTO B3aMOJIEHCTBHS; MIPEICTaBIATh pe3yIbTaTh
- OCYITIECTBIISITH MO3UTHUBHOE XHMHUUYCCKOI'O SKCIICPUMEHTA H
CTpaTernyeckoe  MOBEJEHHE B bopme 3amucu ypaBHEHUH
Ppa3IMYHbIX CUTYyalHsIX, COOTBCTCTBYIOIINX peakimii Y
[IposiBIATS  TBOPYECTBO M  BooOpaxeHue,| PopMyIMpOBaTh BBIBOJIBI HY
OBITH HHHUIMATUBHBIM OCHOB€ JTHX PE3YJIBTATOB
OBmageHne  yHUBEPCATHHBIMH
PETyISATUBHBIMH JEHCTBUSMHU:
T) npunsimue cebsi u Opyaux ar00ei.:
- MIPUHAMATH MOTHBBI U APTYMEHTHI APYTHUX
Jroqei
TIPH aHATI3E PE3YIBTATOB JEATENHHOCTH;
- TIPU3HABATH CBOE MPABO U IPABO JPYTHX
mronel Ha
OILIMOKH;
- pa3BHBaTh CIOCOOHOCTH TOHUMATH MHp C
TIO3HIAN
JPYTOro YeJI0BEKa;
OK 07. - B obacTu SKOJIOTUYECKOr0 - chopMHUpPOBATH
ConeiictBoBaThH BOCITHTAHUS: NPEACTABJIEHHA: O  XMUMHYECKOM
COXpaHEHHUIO - cOpMUPOBAHHOCTL  DKOJOTMYECKOH | cocTaBisromeit
OKpYIKaroIIe KYJBTYpBI, MMOHNMaHUe BIIMSIHUS | ecTeCTBEHHOHAYYHOH KapTHHBI
cpensl, COLIHAJIBHO-3KOHOMHYECKUX  [POLECCOB| Mupa, poNM XAMHH B ITIO3HAHHH
pecypcocbepexe- Ha COCTOSIHWE TMPUPOJHON W COLUATBHON | gpmenmii TIPHPOJIBL, B
HUIO, TPUMEHSTH | CPEHBbI, OCO3HaHUE JI00aIBHOIO | (hopMHUPOBAHUN YMeHHs u
3HAHUSA 00 | XxapakTepa 9KOJIOrMYECKUX MPOoOIeM; KyJBTYpBI JINYHOCTH, ec
M3MEHEHUHU - IUIAHUPOBAHME U OCYUIECTBIICHHUE | (hyHKIMOHAEHOM IPaMOTHOCTH,
KJuMarTa, JEUCTBUI B OKpPYXaloUled cpele Ha | geoOXOomuMOi TUIst peleHus
NPUHIATIBI OCHOBE 3HAHMs LEINeH yCTOMYMBOIO | pakTHUECKHX 3a1a4 u
OepexranBOro Pa3BUTHA IETIOBCICCTBA, SKOJIOTUYECKU 00OCHOBaHHOI'O
NIPOU3BOACTBA, aKTHBHOC HeIpuATHE NEUCTBUI) OTHOIIEHHS K CBOEMY 3JI0POBBIO U
3¢ hexkTuBHO NPUHOCSILINX BPEX MIPUPOTHON CpEXE;




JIEHCTBOBATH
YpE3BbIUYANHBIX
CUTYyaLUsIX

B

OKpYKallLen cpexne;

- yMeHue IIPOrHO3UPOBAThH

HeONaronpusTHbIC SKOJIOTHYECKUE

IIOCJIEACTBHS MPEAIPUHIMAEMBIX

JIEHCTBUN, TPENOTBPAILATD UX;

- pacluMpeHue  OIbITa IeATeIbHOCTH
3KOJIOTMYECKOU

HaIIPaBJICHHOCTH;

OBJIAJIEHUE HaBBIKAMH Y4eOHO-

UCCIIEI0BATENbCKOM, MIPOEKTHOM 5|

COLIMAJIbHOM JeATCIbHOCTH,

YMETb cobmoaaTh MpaBua
3KOJIOTHYECKH enecooopazHoro
MoBeZCHUST B OBITY W TPYIOBOH
JIeSITENBHOCTH B IENAX COXpPaHEHMUs
CBOETO 370pOBbS M OKpyXkarolieH
NPUPOTHOH  Cpelbl;  YYHUTHIBATH
OIIACHOCTb BO3JEHCTBUS HA JKUBBIG
OpraHu3Mbl ONPCACICHHBIX BCHICCTB,
IIOHUMasA CMBbICJI IIOKa3aTcIis|
IIPENENbHON JIOITyCTUMOM
KOHLIEHTpaLUu




2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JIUCIHUILINHBI

2.1. Obvem yueonoil oucyuniutsl U 6udbl y4eOHOU padonbl

Bup yueOHoi pa6oTshI

Oovem uacoe

MakcumajibHasi yyeOHasi HAarpy3Ka (Bcero)

72

B 1.4.

Oobs3aresbHast
Harpyska (Bcero)

ayJUTOpHasA yueOHast

64

B TOM YHCIJIC:

3aHATHUA JICKIUMOHHOI'O THUIIA

26

IMPAKTUICCKUC 3aHATUA

38

IIpo¢eccuonaibHO-OPpHEHTHPOBAHHOE
cojep:kaHue  (colep:kaHMe  TNPHUKJIAJTHOTO
MOIYJIs1)*

8*

B TtoMm uuciie

3aHATHUA JICKIIMOHHOI'O thna*

8*

IMPAKTUYCCKUC 3aHATHS*

IIpomexkyTouHasi arrecramus

augsauer

2.2. Cmpyxkmypa oucyuniunsl

HauMeHoBaHUe pa3esioB U TeM Bcero

KounuecTBo AYAUTOPHBIX YaC0B

Teoperuyeckoe
odyueHue

IIpakTnyeckue
3aHATHS

Pazaen 1. OcHOBBI CTPOEHUS BelllecTBa 6

2

Tema 1.1 CTpocHHE aTOMOB XUMHUYECKUX
AJIEMEHTOB U MPUPOJIA XUMUUECKOH CBS3H

SN

Tema 1.2 Ilepmoamdaeckwuii 3akoH u Tabmuma Jl.
W. Menpeneesa.

Paznen 2. XumMuuyeckue peakumu

Tema 2.1 Tumnpl XUMHYECKUX PEAKIUHA

A~ | Do N

Tema 2.2 DaekTpoauTHUECcKas AUCCOLUAIIUS
MOHHBIN 0OMeH

Pa3zgen 3. CTpoeHue u cBoiicTBa
HEOPraHNYecKUX BellecTB

Tema 3.1 Kmaccudukamms, HOMEHKIATypa U
CTpOEHHE HEOPraHNYECKUX BEIIECTB

Tema 3.2 PU3NKO-XMMHYECKHAE CBOWCTBA
HEOPTraHWYECKUX BEIICCTB

Tema 3.3 Vnertuduxamnuss HEOPraHUISCKUX
BEIIECTB

Pazpnen 4. Ctpoenue u cBoiicTBa
OPraHnYyecKUX BellecTB

26

Tema 4.1 Knaccudukarus, HOMEHKIATypa U
CTPOCHNE OPraHWYECKHUX BEIIECTB

Tema 4.2 CpoiicTBa OpraHU94ecKUX

. 12
COeMHEHHH

Tema 4.3 WnpeHTtudukaiys opraHn4ecKux
BEILECTB

Tema 4.4 3HaueHue v MpUMEHEHHE 4




OpPraHnvYCCKuX BCIICCTB B HpOI/ISBO,E[CTBeHHOfI
JACATCIIbHOCTH YCJIOBCKA

Paznea 5. Kunernueckue n

TepMOAUHAMHYECKH e 3aKOHOMEPHOCTH 4 2 2
NMPOTEKAHHSI XHMHYECKUX PeaKIuii

Tema 5.1. CkopocTh XUMHUYECKUX PEAKLIUH. 4 5 5
XUMHUYECKOE PABHOBECHE.

Paznen 6. PacTBopsl 6 2 4
Tema 6.1. ITonsTue o pacTBopax 4 2 2
Tema 6.2. MccnenoBanne CBOWCTB pacTBOPOB 2 - 2

IIpogdeccuonanbHO-OPUEHTHPOBAHHOE

cojiep:kaHue (coaepKanne MPUKJIATHOTO

MoayJsi)*
Paznen 7. Xumus B ObITY H g* o 6%
NMPOU3BOJACTBEHHOM JeATEJHLHOCTH YeJI0BEKA
Tema.7.1. Xumus B ObITY U IPOU3BOACTBEHHOMN g* ox 6*
JeSITeIbHOCTH YelloBeKa
Bcero mo qucuMminne 72 34 38
2.3 Temamuueckuit nian u cooepicanue yuetHoil OUCYUNIUHbL
Hanmeno Copnep:xaHne yue0HOro MaTepuaJja, nNpaKTuieckue padoThbl, O6bem | Dopmu
BaHHe caMocCTosiTeJIbHAs padoTa 00y4yaromuxcs, KypcoBasi padora (ecim “acoB | pyemble
pasnesioB TpeIycMOTpeHa) Kommer
H TEM C€HIUH
1 2 3 4
Pazgenr 1. OCHOBBI CTPOEHHS BelllecTBA 6
Tema Copaep:xanne y4eOHOro MaTepuasia 4
11 Teoperuueckoe o0yueHue 2 OK 01
Crpoen | CospemeHHast MOJENb CTPOEHHS aToMa. CHMBOIHMYECKHIT A3IK XHMHH. 2
ue XUAMHIUECKAH dJIEMEHT. DIISKTPOHHAST KOH(PUTYpaIHst aToMa.
aToMoB | KiraccuduKaius XAMAYECKUX DIIEMEHTOB (S-, P-, d-321€eMeHTBI).
xumMmu4e | BaneHTHBIC 2JIeKTPOHEL. BaneHTHOCTE. DiIeKTpOHHAS PHPOIA
CKMX XAMHYECKON CBS3U. DNEKTPOOTPHIIATENBHOCTD. BUIBI XUMHUECKOH CBS3H
3JIEMEHT | (KOBaJICHTHAs, HOHHAS, METAJUTTIECKAst, BOMOPOIHAS) U CIIOCOORI €€
OB U 00pa3oBaHUS
NpUpPoS
a IIpakTyeckue 3aHATUS 2
XuMH4e | [Ipaktudyeckas padora Nel CocrapiieHue rioccapus Mo TeMe « 2
CKOMH CTpoeHue aTOMOB XHMMHYECKHMX 3JIEMEHTOB U MPHPOAA
CBHIH XHUMHYECKOi CBSI3M»
CocraBneHnue  Tioccapusi: Bemectso. AToMm. Mornekymna.
Xumuueckuid  sneMeHT. Asiorpomnus. IlpocTeie U CIOXHBIE
BemecTBa. KadyecTBEHHBI M KOJWYECTBEHHBIA COCTAaB BEIIECTB.
Xumudeckne 3HakKM ©  (Qopmynsl. OTHOCHTENBHBIE aTOMHAs H
MonekynspHas wacchl. KommdectBo BemectBa. CTeXHOMETpPHSL.
3aKOH COXpaHEHHUS MAcChl BELIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTB MOJIEKYIIIPHOU CTPYKTYpPHI. 3aK0H ABOraipo
Tema Copepxanne y4e0HOro MaTepuajia 2
12 IIpakTH4yeckne 3aHATHS 2
OK 01
Ilepuon | IpakTnyeckas pagora Ne2 «CtpoeHue aTroma ¢
H4YeCKHil | ucnosan3opanueM Tadauubl . M. MenaeneeBa» CoBpeMeHHast OK 02
3akoH U | opmynupoBka [lepuomuueckoro 3akoHa. 3HaueHHE 2




tadimna | [lepuogmyeckoro 3akoHa u [lepuonnyueckoil CUCTEMbBI XUMAYECKHUX

A. 1. anemeHToB [I. . MeHaeneesa Juist pasBUTUS HAYKU U [IOHUMAaHUS

Mengen | xuMHUYecKON KapTHHBI MUpa. OTKPBITHE HOBBIX XUMHUYECKUX

eeBa. 3JIEMEHTOB. XapaKTePUCTUKA XUMHUECKHX JIEMEHTOB
(MeTaTHYecKr e/HeMeTaJUInYecKnue CBOMCTRA,
3EKTPOOTPULIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB)

Paznen 2. XuMuyeckue peakuuu 8

Tema Conep:xkanue yueOHOro Marepuasa 4 OK 01

2.1 Teopernueckoe o0yuenune 2

Tuner Knaccupukanyss u THIOBI XUMHYECKHX pEAKIHMA C  ydacTHEM 2

XumMmn1ie Heoprannueckux BemiecTB. CocTaBieHHE YpaBHEHUM peaKIMid

CKHUX COEIMHEHMS, pa3lIoKEHHs], 3aMEIIEeHHs], 0OOMEHa, B T.4. PEaKI1il TOpeHHs,

peakiu OKHCJICHHSI- BOCCTaHOBJIEHUSI.

71 YpaBHeHUS  OKHCIEHHS-BOCCTAHOBJIEHUSA. CTeleHb  OKHCIEHUS.
Oxucnurens u BoccTaHOBHTENb. (COCTaBlIeHHWE M ypaBHHUBaHUE
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOIOM JIEKTPOHHOTO
Oananca. OKHCIHMTENFHO-BOCCTAHOBUTEIBLHBIE PEAaKIUU B IPHUPOJIE,
MIPOM3BOICTBEHHBIX MPOIECCaX M >KU3HEAEATEIHbHOCTH OpPTaHU3MOB.
Knaccupukanmss W THUIBI XUMHYECKUX pPEAKIUH C  ydacTHeM
Heoprannyecknx BemecTB. (CocTaBieHWe YpaBHEHHWH peaknui
COEMHEHHS, Pa3NIOKEHUS, 3aMEeIIeHIsI, 0OMeHa, B T.4. pEaKIni TOpeHus,
OKHCJICHHSI- BOCCTAHOBIIEHUSI.

YpaBHeHHA  OKWCIEHUsA-BoccTaHOBNeHHsS. (CTenmeHb  OKHUCIEHHS.
Oxucnmurens u BoccTraHoBHUTEnb. (CoOCTaBiIeHWE W ypaBHHBaHUE
OKHCITUTENFHO-BOCCTAHOBUTEIHHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOTO
Oamanca. OKHCIUTEIHHO-BOCCTAHOBHUTENBHBIE PEAKIIUH B TIPUPOJIE,
MIPOU3BOJICTBEHHBIX MIPOLIECCAX U )KU3HEACATEILHOCTH OPTaHU3MOB
IIpakTH4yeckue 3aHATHS 2
IpakTnueckass padora Ne3 «Tunbl XHMHYECKHX peaKIuii» 2
Knaccupukanus ¥ THUOBI XUMHUYECKUX pEAKUUM C  ydacTHeM
HeopraHndueckux BemecTB. (CoOCTaBiIeHHE ypaBHCHHH peaKIIuit
COCIMHEHMS, PA3IOKEHUS], 3aMEIIeHNs, 0OOMEHA, B T.4. PEAKLIUI TOPeHus,
OKHCIICHHSI- BOCCTAHOBIICHUS.

VYpaBHEHHS  OKHCIEHUSA-BOCCTaHOBIEHUSA. CTelneHb  OKUCIIECHHS.
Oxucnutens u BoccTaHOBUTENb. COCTAaBIEHHE M ypaBHUBAHUE
OKHMCIIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN METOIOM 3JEKTPOHHOTO
Oananca. OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLUU B IIPHUPOIE,
MIPOU3BOJICTBEHHBIX IIPOLIECCAX U )KU3HEAEATENTbHOCTH OPTaHU3MOB.

Tema Copepixanne yu4eGHOro Marepuajia 4 OK 01

2.2 Teopernueckoe o0yuenne 2 OK 04

JuekTp | Teopus sneKkTponUTHUECKOW Iuccoruanuu. VIOHBI. DIEKTPOIUTHI, 2

OJIMTHYE | HEdJEKTPONUTHL. Peakiun moHHOro obOmeHa. CoCTaBlieHHE pPeaKIlHii

cKas WOHHOTO OOMEHa ITyTeM COCTaBICHHS WX TOMHBIX W COKPAIIEHHBIX

AUCCOLM | MOHHBIX YypaBHEHHMH. KHCIOTHO-OCHOBHBIE peakuuu. 3ajaHus Ha

anus u COCTaBJICHHE MOHHBIX peaKIni

HOHHBII

o0MeH IIpakTH4yeckne 3aHATHS 2




I[IpakTnyeckas padora Ned Pemienne 3KCrepMMEHTAIbHBIX 2
3a/1a4 10 TeMe «JIEKTPOJUTHYECKAsT THCCOM AL
UccnenoBanne TumoB (M0 cocTaBy M KOJIWYECTBY HCXOIHBIX H
00pasylomuxcs BeiiecTB) U NPU3HAKOB XUMHUUeCKUX peakiuid. [IpoBeneHue
peakuuii HOHHOTO OOMEHa, OTpe/ieNieHne CpPelbl BOAHBIX PACTBOPOB. 3ajaHus
Ha COCTaBJICHHE HOHHBIX PEaKIIHii
Paznen 3. CTtpoeHue U CBOWCTBA HEOPraHNYECKUX BELIECTB 14
Tema Conep:xkanue yueOHOro Marepuasa 4 OK 01
3.1 Teopernueckoe o0yuenue 2 OK 02
Knacen | Tlpeamer Heoprannueckoil xumun. Kiaccudukaius HeOpraHHYECKHX 2
(puxann BelecTB. [IpoCThIE U CIOXKHBIE BEILIECTBA. OCHOBHBIE KJIaCChI CIIOKHBIX JIK
o, BelecTB (OKCHIBI, THUAPOKCHIBL, KHCIOTHI, CONMH). B3anMocBsizb
HOMEHK | HCOPTaHWYECKMX BEIIECTB. ATperaTHbIE COCTOSHHUSI BEIIECTBA.
Jarypa Kpucrannmyeckue u amopdHsie BemiecTBa. THUIIBI KPUCTANIHYECKUX PELICTOK
" (aTromHasi, MoNeKynspHas, HOHHAs, METaJJIM4ecKas). 3aBHCHMOCThb
CTpoeHH | (U3UYECKUX CBOWCTB BEIIECTBA OT THIA KPHUCTALTHYECKOH PEIIeTKH.
e 3aBUCHMOCTbL XUMHUYECKON aKTHUBHOCTH BEIIECTB OT BHIAa XUMHUUECKOH
HeOpran | CBS3M M THIA KPUCTAJUIMYECKOH pemeTku. IIpuumHbel MHOrooOpasus
HYEeCKHX | BEIECTB
BelllecTB
HpalcTn'{ecmle 3AHATUA 2
IIpakTnueckass padora NeS «Knaccudpukaumsa, HomeHKnatypa u 2
CTPOeHWe HeopraHU4Yeckux BellecTsy» HomeHknaTypa HeOpraHUIeCKHuX
BEIIIECTB: HA3BaHUE BEIECTBA HCXO/IS U3 UX XUMUIECKOH (YOPMYJIBI MITH
COCTaBJIEHHE XUMHUYECKOI q)OpMy.]'H)I NCXO0as1 N3 Ha3BaHUS BCIIIECTBA I10
mexayHapoaHoi (MFOITAK) wmm TprBHAIEHON HOMEHKIIATYpE.
Pemienue MPaKTUYECKUX 3aJJaHUN o KJIacCU(DUKAITHH,
HOMEHKJIATYpEe U XUMHUYECKHM (DOpMyJiaM HEOPraHWYECKUX BEIIECTB
Pa3TUYHBIX KJIACCOB (yrapHbIH ra3, yrIIeKUCIbIi ra3, aMMHaK, TalieHas
M3BECTh, HeralleHasi N3BeCTh, MUThEBAs COJa U APYTUX): HA3bIBATH U
COCTaBIATh  (OPMYNBI ~ XMMHUYECKHX  BEIIECTB,  OIPEIENATh
MIPUHAUIEKHOCTH K KJIACCY.
Hcrounmkm xumrrdeckort HHGOpPMAITIH (CPEACTB MAacCOBOW MH()OPMAITHH,
cerb Uutepner m apyrue). Ilomck wHoOpMamum Mo Ha3BaHUAM,
UAEHTH(UKATOPaM, CTPYKTYPHBIM (hopMyliamMm
Tema Copaep:xanne y4eOHOro MaTepuala 8
3.2 Teoperuyeckoe o0yueHue 6 OK 01
®uzuxo | Meramibl. O0mue pu3ndeckie ¥ XMMHUYECKHE CBOMCTBA METAJLIOB. 2 OK 02
- Crioco0p! onmy4eHus. 3Ha9eHNe METAIJIOB ¥ HEMETAJIIOB B IPUPOJIE U
XMMHYE | KHU3HENESITEIFHOCTH YeJIOBeKa M OpraHn3MoB. Kopposust MeTaisioB: BUIBI JIK...
CKHe KOpPpPO3HH, CIIOCOOBI 3aITUTHI METAIIIOB OT KOPPO3HUH
CBOIICTB
a
HeopraH | Hemeramibl. O0muwe Gpr3nyeckiue 1 XUMHYECKIE CBOHCTBA HEMETAILIOB. 2
H4ecKuX | Tummunsle cBoiicTBa HeMeTaioB |V— VII rpymmn. Kmaccudukarus un
BellleCTB | HOMEHKJIATypa COCAMHEHWH HeMeTasioB. KpyroBopoThl OHOTEHHBIX
AJIEMEHTOB B MPHUPOJIE
2

XuMHYeCKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHM4YeCKUX
BelllecTB  (OKCHUIOB, THIPOKCUAOB, KHCIOT, coJed U J1p.).
3aKOHOMEPHOCTH B HU3MEHEHUU CBOMCTB HIPOCTBIX BELIECTB,

BOJOPOAHBIX COC,I[HHCHHﬁ, BBICIINX OKCUAOB U TUAPOKCUIOB




IIpakTHYecKkue 3aHATHS

IIpakTHyeckasa padora Ne6 «DUIMKO-XHMHYECKHe CBOMCTBA
HEOPraHU4YE€CKUX BEHICCTB)» CocraBieHue ypaBHeHI/Iﬁ XUMHYCCKUX
peaKuHﬁ C YUAaCTUEM IIPOCTHIX U CIOKHBIX HCOPraHNYCCKHUX BCIICCTB!:
MCTAJIJIOB H HCEMCTAJIJIOB, OKCHIAOB MCTAJJIOB, HCEMCTAJIIJIOB H
aM(l)OTepHI)IX 3JIECMCHTOB, HCOPraHU4Y€CKHUX KHUCJIIOT, OCHOBAaHUHN M
aM(l)OTepHLIX TUAPOKCHUOOB, HCOPraHn4CeCKuXx COHCﬁ,
XapaKTCpU3yronux ux CBOMCTBA. Pemenne MMPaKTUKO-
OPHUEHTUPOBAHHBIX TCEOPETHUYCCKUX 3anaH1/1171 Ha CBOﬁCTBa, COCTas,
HOJTy4eHHue u OezomacHoe UCIIOJIb30BaHKE BKHEHIITUX
HCOPraHN4eCKUX BCIIECTB B 6]>ITy u HpaKTH‘ieCKOﬁ ACATCIBbHOCTHU
YenoBeKa

Tema

Conep:xkanue yueOHOro MaTepuaa

3.3

HpaKanecKne 3AHATHUSA

N

Hnentn
(puxann
1
HeEOpraH
HYECKUX
BelleCTB

IIpakTuyeckas padora Ne7 «MaeHTH(PUKANUSA HEOPraHMYeCKUX
BellecTBy». PenieHne 3KCIEpUMEHTANBHBIX 33Ja4 110 XMMHUYECKUM
CBOWCTBAM METAJJIOB M HEMETAJJIOB, II0 PAaCHO3HABAHHUIO H
MIOJTy4Y€HHsI COEJUHEHNI METAJUIOB X HEMETAILIOB.

Wnentnduxanmst HEOPraHUYECKUX BEIIECTB C HCIIONB30BAHUEM HX
(hM3UKO-XMMHUYECKUX CBOICTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIHA.
KauecTBenHble peaknuy Ha cyiab(at-, KapOoHAT- U XJIOPH/-aHUOHBI, HA
KaTUOH aMMOHUS

OKO01
OK 02
OK 04

Pa3znen 4. CTpoeHne U CBOWCTBA OPraHNYeCKUX BelIECTB

26

Tema 4.1
Knaccudu
Kauus,
HOMEHKJIa
Typau
cTpoeHune
opraHuiec
KHX
BellleCTB

Conep:xaHue y4yeOHOro MaTepuajia

OK 01
JIK...

1| TeopeTnueckoe o6yuenue

IlosiBienne © pa3BUTHE OPraHUYECKOM XHMMHUHU KaK HayKH.
IlpenmMer  opraHuueckod  XuUMUH. MecTO W 3Hau€HHUE
OpPraHMYEeCcKOll XMMHH B CHCTEME €CTECTBEHHBIX HayK.
XUMHUYECKOE CTPOCHHE KaK MOpAIOK COCIMHEHUS aTOMOB B
MOJIEKYJI€ COIJIACHO MX BaJIEHTHOCTH. OCHOBHBIE IOJOMKEHUS
TEOPUH XUMHUYECKOTO CTPOECHHUS OPraHMYECKUX COCIUHEHHM
AM. byrmepoBa.  YriuepomHBIA = CKeleT — OpraHWYEcKOH
MOJIEKYNbl. 3aBHCUMOCTb CBOICTB BEIIECTB OT XHMHYECKOIO
cTpoeHHst Mojekys. VizoMepus U U30Mepshl.

[lonsatne o <¢yaknuonanpHON Tpynme. Pamukan. [IpuHIAIIE
KiIaccu(uKalud OpraHUYeCKuX COeOUHEHHH. MexmyHaponHas
HOMEHKJIATypa M NPUHLUIB HOMEHKJIATyphl OpraHMYECKUX
coequaeHnii. llosTHe 00 a3zoTcomep)kamuX COCAMHEHUSX,
OMONMOrMYeCKH AaKTHBHBIX BellecTBax  (YIJIeBOoAaxX, JKUpax,
Oenmkax ¥ JIp.), BBICOKOMOJEKYJISIPHBIX COETUHEHHIX (MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO)

MpaKTuyeckmne 3aHATUA

IIpakTnuyeckas padora Ne§ «Kiaaccupuxanusi, HOMEHKIATYpa U
oprannyeckux Bemecrs» HoMeHkmarypa OpraHUYeCKUX

COG,I[I/IHCHI/Iﬁ OTACIBHBIX Knaccos (HaCI)IH.[eHHLIC, HCHaC|

apoOMaTUYCCKUC YIJICBOAOPOAbI, CIIUPTHI, (I)GHOJ'H:I, aJIbACT U IbI

CIp OeHH

IbIIICHHBI




KETOHBI, KapOOHOBBIE KHCIOTHI W Ap.)
CocraBieHre TOMHBIX H COKPAILICHHBIX CTPYKTYPHBIX (opMyIT
OpPraHUYECKHX BEILECTB OTAEIbHBIX KIIaCCOB,

HCIOJIb3YS UX Ha3BaHUA IO CHUCTEMAaTHYCCKOU U TpHBHaﬂLHOﬁ

HOMCHKJIATypC (3TI/IJ'IeH, AllCTUJICH, TJIMIICPUH,

(deHon, dopManbaerus, YKCycHas KHCIOTa, TIUIMH). Pacueipl mpoct
(GOpMyIbl OpPraHUYEcKOil MOJICKYJIbI, HCXOs U3 DJIEMEHTHOro CdCTaBa (B
apoOMaTUYeCKue YIJICBOJOPOIbI, CIUPTHI, (EHOJbI, ajJbJCTU/Ibl, KETOHDI

KapOOHOBBIC KHCJIOTBI

u 1p.) CocraBiieHHE MOJTHBIX M COKPALICHHBIX CTPYKTYPHBIX (¢
OpPraHWYECKHX BELIECTB OTACIBHBIX KJIACCOB,
UCTIONB3YS UX HAa3BaHHS 110 CUCTEMATHYECKON W TPUBHUATIBHOU
HOMEHKIIAType (STHIIEH, alleTHIICH, TIIUIICPHH)
Pacuers! npocreiimeit Gpopmyspl oOpraHUYecKOi MOJIEKYIIbI

OpPMYJT

elblen
1)

Tema 4.2.
CBoiicTBa
opraHuvec
-KHX
COeIUHEHHU

)41

CoaeprkaHue yue6HOro marepnana

12

Teopernueckoe o0yueHune

@U3HKO-XUMUYECKHME  CBOMCTBA  OPraHUYECKHX  COEAUHEHUH
OTAENBHBIX  KJaccoB  (OCOOEGHHOCTH  Kilaccupukayu U
HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTMYECKHH psa W obmias
dbopmyna; nzomepus; GU3NIECKHE CBOMCTBA; XUMUYECKUE CBOHCTBA;
CITOCOOBI TTOTYICHHUS):

— TpeleNbHbIC YIIEBOMOPOAbI (aJKaHbl M IMUKIOAIKAHBI).
FopeHHe METaHa KaK OJWH HU3 OCHOBHBIX MCTOYHHKOB TCIIJIa B
MIPOMBITIICHH OCTH u  OBITY. CaolicTBa  TIPUPOITHBIX
YIIEBOAOPOJIOB, HAaxOXKJEHHWEe B TMPUPOJIE W TpPUMEHEHUE
AJIKaHOB;

- HempeAenbHbIE  (AIKEHBI, AalKUHBI W aJKaJueHbl) W

apoMaTUYecKHe YrIIeBOJOPObl. ['opeHue anernieHa

KaK MCTOYHHK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JUIS CBAPKU W
PE3KU METAIIOB

— KHCIIOPOACOAEpKANINEe COSNUHEHHUsI (COUPTBI HW  (EHOJBI,
KapOOHOBBIE KHCIOTHI W 3(PHUPHL, aTbAETHABl W KETOHBI, JKUPHI,
yraeBoasl). [IpakTideckoe mpuMeHeHne YTHISHTIINKOIIS, TINIIEPHHA,
(enoma. [Ipumenenne dopmanpaernaa, aneraibIeruia, YKCyCHOMR
KHCTIOTHL. MBLTa KaK CONM BBICIINX KapOOHOBBIX KHCIOT. Motorie
CBOIICTBA MbLIa

— a30TcofepKalHe COSTMHEHNS (AMUHBI 1 aMHHOKHCIIOTHI, OCJIKH).
BricokoMonekynspHsle  COeqMHEHHS  (CHHTETHYECKHEe U
OMoNIorHYecKn-akTHBHBIE). MoOHOMEp, MOIUMEp, CTPYKTYpHOE
3BeHO. [lonmmMmepu3anus 3THIEHA KaK OCHOBHOE HAIlpaBJIEHHE €ro
UCITOJTb30BAHUSL.

I'enernyeckas cBsI3b MCEXKIY KiIaCCaMH OpPraHUYCCKUX CO@Z[I/IHeHI/Iﬁ

IIpakTHyeckue 3aHATHS

IIpaktnyeckass paGora Ne9 «CpoiicTBa OpraHm4ecKHMXx
coefuHenuin» CBOKWCTBA OPraHUYECKUX COCAMHEHHH OTIENBHBIX KIIACCOB
(TpuBHManbHAsS W MEXKIyHapoIHash HOMEHKIATypa, XUMHUYECKHE
CBOMCTBa, CIOCOOBI TONYYEHHs): IMpefenbHble (aJkaHbl U
LUKJIOAIKaHbI), HelpenenbHble (aJIKEHbI, aJKMHbl M AJIKAIUEHbI) U

OKO01
OK 02
OK 04
JIK...




apOMaTUYCCKUC YTJICBOAOPOAbI, CIIUPTHI U (bCHOJ'IBI, Kap6OHOBI)Ie
KHUCJIOTHI U 3(1)I/IpI)I, aJIbACIrUAbl U KETOHBI, aMUHBI 1 aMUHOKHCJIOTHI,
BBICOKOMOJICKYJIAPHBIC COCIUHCHUSA. 3aﬂaHI/I$I Ha COCTaBJICHHC
ypaBHeHI/Iﬁ XHUMHUYCCKUX pCaKI_II/Iﬁ C YydaCcTueM OpraHNYCCKUX
BCIICCTB Ha OCHOBAHUH UX COCTaBa U CTPOCHUA

IIpakTnyeckas padora NelQ) «CocraBiieHue cXeM peakuuid mo 2
Henoykam npespamenuiny CocTaBieHHE cXeM peakiui (B TOM 4ucie
[0 TPEIOKEHHBIM IIEMOYKaM IPEBPAILCHU), XapaKTEePU3YIOIINX
XUMHUYECKUE CBOMCTBA OPraHUYECKUX COSAMHEHUI OTJEIbHBIX KJIACCOB,
CIOCOOBI MX MOJYYCHUS W Ha3BAaHHE OPraHUYECKUX COCTUHEHUH 110
TPUBHUAJTIBHON WM MEXIYHAPOJHON CUCTEMATHYECKOM HOMEHKIIATYpE.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA
CBOWCTBA OPraHUYECKUX COEIMHEHUN OT/IENbHBIX KIIaCCOB
IIpakTnyeckas padora Nell «MopeanpoBanue MoJIeKyJ 2
OpraHM4YecKMx BewmecTB»  MoaenupoBaHUE  MOJEKYd U
XMMHUYECKUX MPEBpAlllCHM Ha NOpUMEPE JTaHa, »OSTUJIEHA,
alleTUJICHAa U JIp.
Tema 4.3 Conep:kanue y4eOHOro MaTepuajia 6
Hnentudu TeopeTnueckoe o0yueHue 4 OK 01
Kauus Opraanueckue coeauHeHus. lIpuMeHeHume W OwWonIOrHYecKas OK 02
opraHu4ec pons yrneBomoB. OKHCIEHHE YIIEBOJIOB HMCTOYHUK DJHEPTHUU 2
-KUX JKUBBIX oprann3mMoB. O01acTa MpuMEHEHUST aMUHOKHUCIIOT. OK 04
BeleCTB
IIpeBparicHusi OETKOB TMHUIM B OpraHU3Me. bHOIOrmYecKue
(dyHKIMH Oe1KoB. bronornyeckue (hyHKIMN JKHPOB. 2
Poms
OpPTaHWYECKON XMMHH B PEIICHHH TPoONeM MHUIIeBOH Oe30MacHOCTH
IIpakTHyeckue 3aHATHS 2
IIpaktuyeckasa padora Nel2 -“Unentudpuxanus opraHuYecKHX 2
COeIMHEHMIT OTHeJbHBIX KiaaccoB” VneHTU(HUKAIMS OpraHUYSCKHX
COCAMHEHWH OTJENBHBIX KJIAcCOB (Ha MpHUMepe albIeTHIO0B, Kpaxmaia,
YKCYCHOW KHCIIOTBI, O€NKOB M T.I.) C HCIOJB30BAHUEM HX (H3HKO-
XUMUYECKUX CBOWCTB U XapaKTEPHbIX KAYECTBEHHBIX peakimi. [leHaTyparys
Oenka npu HarpeBaHuu. L[BeTHbIe peakiyu OEIKOB.
Tema 4.4 Conep:xaHue y4yeOHOro MaTepuajia 4 OK 01
3HaYeHH e Teopernueckoe o0yueHue 2
u Ponp opranmdeckoil XMMUW B pelIeHUH TpoOIeM dHEePreTHIecKoi 2 OK 02
npuMenen | 0E30IACHOCTH, B PA3BUTHH MEIMIMHBI, CO3/JAHHH HOBBIX MAaTEPHAJIOB, OK04
ue HOBBIX HCTOYHHKOB DHEPruu (ambTepHATHBHBIE HCTOYHUKH NK
opranuuec | dHepruu). ONAaCHOCTb BO3JCHCTBHA HA IKUBBIE OpPTaHU3MBbI
- OPTaHWYECKHX BEIIECTB OTMAENBHBIX KJIACCOB (YTJIEBOIOPOIFI,
KHX CHUPTHI, (EHOINBI, XJIIOPOPTAHUYECKHE IPON3BOIHBIC, AJIbIETUIBI
BelmecTs B | U JIP.), CMBICII IIOKa3aTeNs IPENEIbHO JOMYCTUMON KOHIIEHTPALIUH.
npoussozac | Ilpakruueckne 3aHsTHsi 2
TBEHHOI IpakTuyeckas padora Nel3 «Pacnoznapanue miacrtmace u 2
JHesATeJIbHO BOJIOKOH»
C-TH Bo3HUKHOBEHME aHATUTUYECKOTO CUTHANIA C TOYKU 3PEHUS XUMUYECKHUX
qe/IoBeKa MIPOLIECCOB IPY MPOTEKAHUU KAUECTBEHHON PEAKLIMU, IIO3BOJISIIOLIEH
UICHTUQUIMPOBATh NPEUIOKEHHBIE OpPTraHUYECKUE BEIIECTBA
Paznen 5. Kunernueckne u TepMOIMHAMAYECKHE 3AKOHOMEPHOCTH 4




NMPOTCKAHUA XUMHYCCKUX pealcunii

Tema 5.1.
CkopocThb
XHMHYeCK
115¢
peakumii.
XuMH4YecK
oe
paBHOBeCH
e.

Coaepxanue y4eOHOro Marepuana

Teopernueckoe o0yueHue

N

CKOpOCTh peakiuu, ee 3aBUCHUMOCTb OT pa3iIM4yHbIX (aKTOpPOB:
MIPUPOJBI PEATUPYIOIIUX BELIECTB, KOHLEHTPALUH PEATUPYIOIIUX
BEILECTB, TEMIIEPATypbl U IUIOLIAAY PEAKIIMOHHOW IOBEPXHOCTH.
TemmoBele  3PQeKTsl  XUMHYECKUX  peaknui. OKk30- U
3HJO0TEPMUYECKHUE, PEAKLIUH.

OO0OpaTUMOCTh peakiuii. XMMUYECKOS PAaBHOBECHE H €r0 CMEICHIE
oJ ACHCTBUEM pa3NYHbIX (PAaKTOPOB (KOHLIEHTPAIHSI pearcHTOB WU
MPOAYKTOB pEaklNM, [aBJ€HHE, TeMIleparypa) il CO3AaHUS
OIITUMAJBbHBIX yCJIOBI/II\/'I IMPOTCKaHUsA XWUMHYCCKUX IIPOLCCCOB.
ITpunnun Jle -IaTense

HpaKaneCKne 3aHATHUSA

IIpakTnueckass padora Nel4 «CkopocTh XMMHYECKHX
peakuuii. XuMH4YecKOe paBHOBecHe.» PernieHue MpaKTUKO-
OPUEHTHPOBAHHBIX 3aJIaHUI Ha aHAJIM3 (PAKTOPOB, BIUSIONIMX Ha
W3MEHEHHE CKOPOCTHM XMMMUYECKOW pEaKlHWH, B T.Y4. C TO3UIUN
9KOJIOTUYECKH 11€JIECO00Pa3HOro MOBEACHUS B OBITY W TPYIOBOU
JISSITENTbHOCTU B LIENISIX COXPAHEHUsI CBOETO 3/I0POBbSI U OKPYKaIOIIEH
MPUPOJHON CPENBI.

Penienrie npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HA MPUMEHEHUE
npuniuna Jle-lllatense 11 HAXOXKJIEHUS HAMPABIEHUS CMEILIEHUS
PABHOBECHS] XUMUYECKON PEAKIIMU U aHAJIM3 (HJaKTOPOB, BIMSIOIIMX HA
CMEIIEHNE XUMHUYECKOT'O PABHOBECHS

OKO01
OK02
JIK..

Paznen 6. PacTBopbl

Tema 6.1.
IlonsTue o
pacTBopax

Conep:kaHue y4yeOHOro MaTepuaia

TeopeTruueckoe o0yueHune

PactBopermne kak (QU3NKO-XHMHYECKHH TIpoliecc. PacTBOpHI.
Croco0b1 TIPUTOTOBJICHUS pPacTBOPOB. PactBopuMOCTS.
MaccoBas mons pacTBOPEHHOro BemiecTBa. CMBICT TOKa3aTems
MpeenbHO JOMYyCTUMOW KOHILEHTPAIIMW W €ro HCIOIb30BaHHE
B OIIGHKE DKOJIOTHYECKOW Oe30M1acHOCTH.

[IpaBuia 3K0IOTHYECKH 11eTecCO00pa3HOT0 MOBEAEHUS B OBITY

U TPYAOBOW MAESATEIBHOCTH B IEIAX COXPAHEHUS CBOETO
300pOBbSl M OKpPY’KAIOIIEH NPUPOAHON cpenbl; ONAaCHOCTh
BO3/ICHCTBYS Ha KMBBIE OPTaHU3MBI ONIPEEeICHHBIX BEIIECTB.
Pemennie mpakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN
Ha pacTBOPHI, UCIIOIB3yEMbIe B OBITOBOW M IPOM3BOJICTBEHHOM
NEeATeTbHOCTH YeIIOBEKa

NN B~ O

HpaKTl/l‘leCKPle 3aHATUSA

IIpakTnueckass padora Nel5 «IIpuroroBieHue pacTBopa
32JaHHOM KOHLIEHTPALNID)

[IpuroroBnenne pacTBopoB 3agaHHOW  (MaccoBoil, % )
KOHLIGHTpaMu (C TPaKTHKO-OPHEHTHUPOBAHHBIMU BOIPOCAMM)
U OIIPEZIETICHUE Cpelibl BOOHBIX PACTBOPOB.

Pemenne 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB

OKO01
OK 02
OK 04
JIK...

Tema 6.2
HccaenoBa
-HHe
CBOMCTB
pacTBOpoOB

Conep:xaHue y4eOHOr0 MaTepuajia

IpakTHyeckue 3aHATHS

N

IIpakTnyeckass padora Nel6 «Pemrenune

XUMHYECKHUE pPEeaKIUum»

3agady Ha

OK 04
JIK...




IIpodeccuonaIbHO-OPUEHTHPOBAHHOE CO/lePKAHHE
(conep:kaHue NPUKJIAJTHOTO MOAYJIs)*

Pazgen 7. Xumusi B ObITY ¥ NPOU3BOICTBEHHOI 1eITEILHOCTH YeI0BeKa

8*

Tema.7.
1.
Xumua
B OBITY
H
MPOM3BO
JCTBEHH
o
JaeATe]b
HOCTH
YeJI0BeK
a

Conep:xanue y4eOHOro MaTepuaia

2*

Teopernueckoe o0ydenue

2*

Hoseillne A0OCTHXKEHHS XUMHYECKOM HAyKd W XUMHYECKOU
TeXHOJOruu. Poiab XuMHUU B OOCCIEUEHHMS SKOJIOTMYCCKOM,
9HEpPreTU4ecKor M MUILEBON 0e30IaCHOCTH, Pa3BUTUH MEJUIIMHBL.
IpaBuia noucka 1 aHaaM3a XUMUYECKOM HH(OpMAIMK U3 Pa3IUYHBIX
WCTOYHUKOB (Hay4yHas W y4eOHO-HaydHas JINTEpaTypa, CPEICTBa
MaccoBoi nH(popMaiuu, cetb lHTEpHET)

2*

HpaKaneCKne 3aHATHSA

6*

IIpakTnuyeckas padora Nel7 «Xumus B ObITY»

Ilouck M aHanu3 KEHCOB O MPUMEHEHUM XMMHYECKUX BEILECTB U
TEXHOJIOTUH € y4eToM Oyayined mpodheCCHOHANIBHON AeATeIbHOCTH
Mo TeMaM: KpacKd, CTEeKJIO, KepaMuKa, TEKCTHUJIhHBIC BOJIOKHA,
OpraHWYecKHe W MHUHEpAJIbHBIE yIO0OpeHUs, JIeKapCTBEHHBIC
BEILECTBA, OLITOBAS XHUMHUS.

3ammrta: llpencraBieHne pe3ynbTaTOB pelieHUs KeiWcoB B (opme
MUHU-JIOKJIa/Ia C pe3eHTaluen

2*

IIpakTyeckasi padora Nel8 « XuMHUsl B NIPOM3BOJCTBEHHOM
JeATeIbHOCTH YeJI0BeKa

Ilonck n aHanm3 KeHCOB O MPUMEHEHWH XHUMHYECKHX BEIIECTB U
TEXHOJIOTUH ¢ y4eToM Oyayiied mpodecCHOHAIbHON AeATeIIbHOCTH
o TeMam: Ba)KHeHIIMe CTPOUTENBHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE ~ MaTepHalibl, KpacKd, CTEKJIO, KepammuKa,
Marepuaisl Ul DJIEKTPOHUKH, HaHOMAaTepuajbl, TEKCTUIHHBIE
BOJIOKHA, WCTOYHUKH DHEPTHH, OPTraHUYEeCKHEe W MHUHEpabHbIC
ymnoOpeHus.

3ammra: [lpencraBieHue pe3ynbTaTOB peIIEHUs KEHCOB B (opme
MUHU-IOKJIaIa C IIpe3eHTaImen

2*

IpakTnueckass padora Nel9 Ilomck u aHaom3 KeiicoB 0
NPUMEHEHUH XHMHYECKMX BEIIECTB M TEXHOJIOTHH C Yy4eToM
Oymymeld  TpoQecCHOHAIBHOW  JeATEIbHOCTH Mo  TeMam:
KUCIIOTHOCTh I10YB, XMMHYECKHH COCTaB JICKAPCTBEHHBIX PaCTEHUIA,
XMMHUYECKUI CcOCcTaB (UTOHIMIOHBIX pPACTeHWH ¥  (HUTOHIIHIOB,
apoMaTHYeCKHe BEIIeCTBa Yy IIBETKOBHIX pacteHuid. (OXxpaHa
OKpY’KaloIlen cpelibl OT XUMHUUYECKOTO 3arpsi3HEHUS.

3ammra: IlpeacraBienne pe3ynpTaToB pelleHus: KeicoB B (opme
MUHH-JIOKJIaJIa C IPe3eHTaIlNe MUHU-I0KIaa C Ipe3eHTaluei
[TpomexyTouyHas aTTecTanus no AUCHUILINHE (aud3ader)

2*

OKO01
OK 02
OK 04
OK 07
JIK...
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3. YCJIOBMS PEAJIM3ALIMU TIPOTPAMMBI OBIIIEOBPA30BATEJILHOM
U CHMTIIITAHBI

3.1. Mamepuanvno-mexnuueckas 0asa, HeoOX00UMAA 011 OCYWECHBACHUA 00PA308aAMEIbHO20 NPOYecca
no oucuyunune.
TpeboBanuss K MUHHMAJIBHOMY MaTepuajbHO-TEXHUYECKOMY oOecriedeHust s peanu3anuu
IporpaMMbl JUCHUITIIMHBI JOJIZKHBI 6I)ITI) peayCMOTPCHBL cieayronue CIICIaJIbHBIC
MPHUCIIOCOOICHNS: yUeOHBIN KaOWHET XUMHUH W/UITK Y9eOHOW XMMHUYECKOH J1a00paTOpHU.

ObopynoBanue ydeOHOro kaOuHera (HArJSOHBIE MOCOOMS): HAaOOpBI IAPOCTEPIKHEBBIX
MoOJIeTieH MOJIEKYJ, MOJACIH KPUCTAJUIMYECKHX PEIIETOK, KOJUIEKIIUH TPOCTHIX M CIOXKHBIX BEIIECTB
W/ KOJUISKIIMKM TIOJMMEPOB; KOJJIEKIHS TOPHBIX IOpOA MHUHepanoB, Tabmuia MeHjeneesa,
yueOHbIe QHITBMBI, TU(PPOBBIE 00pa30BATENBHBIE PECYPCHI.

Texuuueckne cpencTBa OOYyYEHHS: KOMIIBIOTED C YCTPOWCTBAMH BOCIIPOW3BEACHHS 3BYKa,
IIPUHTEP, MYJbTUMEIUA-IIPOEKTOP € DKPAaHOM, MYJIbTHMEIUNHAsE JOCKa, YyKa3Ka-NPE3eHTEp Ul
Hpe3eHTalnH.

O6opymoBanue mabopaTopuu W paboumx MecT JabopaTtopum: MEH3YPKH, ITUIICTKH-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIIbI, MPEAMCTHBIC W IIOKPOBHLIC CTCKJIA, IIJIAHIICTBI IJIA
KallellbHBIX ~peaknui, QUIbTpoBaNbHAs OyMara, CTEKISHHbIe TPOOHPKH, PE3MHOBBIE TPOOKH,
(1)0HapI/IKI/I, Ha6op PC€aKTUBOB, CTCKJIAHHBLIC ITAJIOYKW, INTATUBBI JJIA HpO6I/IpOK; YCPHBIC LUIWHIPHI,
BOPOHKH CTEKJISTHHBIE, BOPOHKH JenuTenbHble nuiuHapudeckue (50-100 wi), CTYNKM C TECTHKOM,
dapdopoBbic yanIku, MHHIETHI, QUIBTPBI OyMaXKHbIEe, BaTa, MapJs, YaCOBBIC CTEKJA, DJIEKTPOILTUTKH,
nmabopaTopHBIE IITATUBEI, CIHUPTOBBIE TOPEIKH, CHUYKH, MNPUOOp ISl TONYy4eHHs Ta30B (WM
MpoOHpKa C Ta300TBOTHOW TPYOKOW), Aep KaTeNn IS MPOOUPOK, CKISHKH IS XpaHEHUS PEaKTHBOB,
pazmatodnble JOTKH; xumMudeckue crakanbl (50, 100 m 200 wr); mmaTenad; MHHIETH, TUTEIbHEBIC
IIMIIIBL, CEKYHIOMEPHI (TaiiMephl),MepHbie pooupku (Ha 10—20 mur) u Mmepusie kom0 (25, 50, 100
u 200 mi), BoasHas OaHs (MJIM TEPMOCTAaT), CTEKISHHBIC MAJOYKH; KOHHYECKHE KOJIObI s
tutpoBanusa  (50m100mHN);MHINKATOPHBIE TIOJOCKH I ompeneneHns pPH w©  crapmaprHas
WHAWKATOPHAS IKala; YHUBEpCANbHbIN wHauKaTop; numerkr Ha 1, 10, 50 mur (wmm mosatopsl Ha 1, 5
u 10 M), OfOpeTKH IJIs THTPOBaHUS, MeAUIHUHCKUE Mmmpunbl Ha 100—150 M, maGopaTopHbIC H/WIH
aHAJIUTHYECKH e BeChl, pH-BeTpHI, CyIIIIBHBIN KA, 1 Ip. TabopaTopHOE 000pyIOBaHHE.

3.2. Hngpopmayuonnoe obecneuenue peanusauuu npozpammol

3.2.1. YuyeOHO-MeTOAHYECKOE O0ecImeYeHue

Pabouas yueOHast mporpamMma

Y4eOHuKH

Meroanueckue pa3padOTKH K 3aHATHIM

JuaakTudyeckuil pa3gaToYHbIA MaTepUa

Kaptouku-3aganusi, TecToBbIC 3aAaHUS

JleMOHCTpalIMOHHbBIE MaTepHalbl (MyJIbTHMEIUIHBIC TPE3EHTALNH, BUACOPHIBMBI)
Kommnekt yueOHO-HArIAIHBIX TOCOOUH O XUMHUH

Kommiekt nopTperoB XMMHUKOB

Tabmuna [I.1. Menaeneena

KoMIutekT HarmsaagbeIX mnocoOui

Kommnekt npu6opoB 11 npoBeeHus J1ab0OpaTOPHBIX M MPAKTUYECKUX PadoT
KommiekT 351eKTpOHHBIX TT0COOui



3.2.2. TlepeyeHb HEOOXOAMMOr0 MPOrPAMMHOIO OfecHedeHust

1. 7-zip (murensus Ha aura. http://www.7-zip.org/license.txt)

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

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

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

5. Free Commander (siutieH3ust -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%hb5%d0%hbd%d0%b7%d0%b8%d1%81/)

6. Google Chrome (mumensus - https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. Libre Office (8 cBoGoaHOM J0CTYIIE)
8. Mozilla Firefox_(mumensus - https://www.mozilla.org/en-US/MPL/2.0/)

3.3 Ilepeuenv 0CHOGHOI U OONOJTHUMENLHOU Y4eOHOU Jumepamypvl HEOOX00UMOU 0/
0c80eHUs 00UIe000pazoeamenvbHol OUCUUNIUHDL.

5.1 OcHoBHas auTEpaTypa

1.

Panenxuit, A. M. Xumus. ba3zoBslif ypoBeHb. TpeHUPOBOYHBIE U MPOBEPOUHBIE PAOOTHI : yueOHOE
nmocobue, pa3zpabOTaHHOE B KOMIUIEKTE C YYEOHUKOM [UIsi O0Opa30oBaTEIbHBIX OpraHU3AIMM,
peanu3yronmx 00pa3oBaTeabHbIe MPOTPAMMBI CPEeTHEr0 MPodeCcCHOHATBHOTO 00pa3oBanus / A. M.
Panenkuii. — 2-e u3n., crep. - Mockga : [Ipocsemenue, 2025. - 81 ¢. — (Yueonuk CI1O). - ISBN 978-
5-09-124962-0. - Tekct : smektponubid. - URL: https://znanium.ru/catalog/product/2202356 . —
Pexxum noctyma: mo moamucke. ®ITYNe 2.2.4.2.3.1. Cpok ucnonszoBanwus 10 12 uromns 2028
Pymutuc, I'. E. Xumus. bazoBblii ypoBeHBb : Y4eOHHMK Jisi 0Opa3oBaTENbHBIX OpraHU3aIHi,
peanu3yronmx o0pa3oBaTeIbHBIC MPOTPAMMBI cpeHero npodeccrnonamsHoro oopasosanus / I'. E.
Pymutuc, ®. I'. ®enpaman. — 2-¢ usn., crep. - Mocksa : [Ipocsemenue, 2025. - 337 c¢. — (YueOHUK
CIo). - ISBN 978-5-09-124954-5. - Tekct :  2JIEKTPOHHBIMH. - URL:
https://znanium.ru/catalog/product/2202350 . — Pesxum mocrtyma: mo moamnucke. GITYNe 2.2.4.2.3.1.
Cpok ucnomnszoBanus 10 12 uromns 2028

5.2 llepuoauyeckue U3IaHUsA

s

Bomnpocel ectecrBoznanus. — URL:_https://e.lanbook.com/journal/2310#journal_name

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

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

Hayka u sxu3nb. — URL:_http://biblioclub.ru/index.php?page=journal_red&jid=441231.

5.3 llepeyenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHUKAMOHHOI ceTH « UHTepHET», HEOOXOAUMBIX
AJIsl OCBOEHMS THCIUNIHHBI

duaexTponHasi onéanorexa Hayunoii 6uoimorexu Ky6oI'yY http:||megapro.kubsu.ru|MegaPro/Web

J1IeKTPOHHO-0u0IMoTeuHbIe cucteMsbl (IBC)

curLNME

OBC «Yuuepcurerckas ouomrnoreka ONLINE»: caiir. — URL: http://biblioclub.ru
OBC UsnarenscrBa «Jlauey»: caiit. — URL: http://e.lanbook.com

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

3BbC «BOOK.ruy: caiit. — URL: https://www.book.ru

3BbC «ZNANIUM.COMy: caiit. — URL: https://www.znanium.com

Db OUII «Akagemust» https://academio-moscow.ru/elibrary/



http://www.7-zip.org/license.txt)
http://www.openoffice.org/license.html)
http://www.google.ru/chrome/browser/privacy/eula_text.html)
http://www.mozilla.org/en-US/MPL/2.0/)
https://znanium.ru/catalog/product/2202356
https://znanium.ru/catalog/product/2202350
http://||megapro.kubsu.ru|megapro/Web
http://biblioclub.ru/
http://e.lanbook.com/
https://urait.ru/
https://www.book.ru/
https://www.znanium.com/
https://academio-moscow.ru/elibrary/

IIpodeccuonasibHbie 6a3bl JAHHBIX

1.

ok wn

~

Bupryaneupiii  uuTanbHbIM  3an  Poccmiickoii  rocymapcrtBennHoit  O6ubnmumorexku  (PI'B)
https://1dis.rsl.ru/

HarnronansHas snekTponHas oubnuoreka https://rusneb.ru/

Bassl nanasix komnannu «ABUCy https://eivis.ru/

Hayunas snexrponHas oubaunoreka «eLabrary.ru» (HOB) http://elibrary.ru/

MUAH. IToaHOTEKCTOBAsT KOJUICKIIUS MaTeMaTHUECKHX sKypHaioB  https://www.mathnet.ru/
[TomHOTEKCTOBAs KOJUIEKIMS KypHaTIoB Ha tuiatdopme PLIHU (DnexkTpoHHBIE BEpCHH HAYYHBIX
xypHaioB PAH) https://journals.rcsi.science/

[Mpesunentckas oudauorexka um. b.H. Enpumna https://www.prlib/ru/

OnekrpoHHass OubOnMoTedHass cucreMa couuo-rymanutapHoro 3HaHus «SOCHUM»
https://sochum.ru/

I/IH(l)OpMaIII/[OHHI)Ie CIIpaBOYHbIE€ CUCTEMbI

KoHCynbTaHT IITIOC - ClIpaBoYHast cucTeMa ( JIOCTYII 110 JIOKAJIbHOM CEeTH ¢ KOMITBIOTEPOB
bubnunorexn)

ba3nl AAHHBIX OTKPBITOIO J0CTYyIIA

1. KubGepJlenunka https://cuberleninka.ru/

2. Jlextopuym TB — BuaeokosuieKIMy BeayInux JektopoB Poccun  https://www.lektorium.tv/

3.  ®epepanbusiii nopran «Poccuiickoe oOp3oBanue» https://www.edu.ru/

4. Tlopran «OO0pa3zoBanue Ha pycckom: IIpoekt ['ocymapCTBEHHOr0O HHCTHTYTa PYCCKOTO SI3bIKa
uM.A.C.Ilymxkuna https://pushkininstitute.ru/

5. CrnpaBouHo-uH(popMaImoHHbIi moptai «I'pamora .ru» https://gramota.ru/

6. Cnoapu u >HIMKIONEANH Ha Akaemuke https://dic.academic.ru/

ba3bl nannbix KyoIl'Y

1. OTKpbITas cpefa MOAYJILHOrO AuHaMuueckoro ooyuenus Kyol'y  https://openedu.kubsu.ru/

2. ba3za y4eOHBIX IUIAHOB, Y4€OHO-METOAMYECKHMX KOMIUICKCOB, IMYyOJUKAIMK W KOH(EPEHIIMI

https://infoneeds.kubsu.ru/
3. DrexkTpoHHbIH apxuB gokymento Kyol'Y https://docspace.kubsu.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUS
OBLIEOBPA30BATEJBHOMN JUCIHUIIJIUHBIL

KoHTpone ¥ olleHKa pe3ynbTaToB OOYYEHHWs OCYIIECTBIICTCS TIpErojaBaTeyieM B Ipolecce
MPOBENICHUS TMPAKTUYCCKUX 3aHSATHH W JIA0OpaTOPHBIX paboT, TECTHPOBAHUS, & TAaKKE BBITOIHEHUS
O0OyJaroNMMUCS  MHIUBUIYAlIbHBIX 3aJaHUi, TPOEKTOB, HWCCIENOBaHUN. Pe3ynbTathl  00yueHHUs
OIPEIEIISIIOT, YTO 00Y4aIOIIHecs! TOJKHBI 3HATh, IOHUMATh U JISMOHCTPHPOBATE MO 3aBEPUICHUN M3YICHUS
JICIATUIAHBL.

Jnst  GopMUpOBaHHS, KOHTPOJS M OICHKH peE3yJIbTATOB OCBOCHUS YYEOHOH JUCIIMIUTMHBI
HCIIONB3YEeTCs CHCTEMA OIICHOYHBIX MEPOIPHUATHH, PEICTABIISIONIAs COOO0M KOMILIEKC YIeOHBIX MEPONPHATHH,
COTJIACOBAHHBIX C pe3ynbTraTaMu o0ydeHus u copmynmupoBaHHbIX ¢ yaerom PI'0C COO (pe3ynpTaTsl MO
mucraae) 1 GIOC CIIO.

4.1. Konmpony pesynvmama o0yueHus U munvl OYeHOYHbIX MEPONPUAMUIL

No OK/IIK| Monyns/Paznen/Tema Pesymbrar oOydeHus THITBI OLEHOYHBIX MEPOIPHSTHIA

I | OcHoBHOe coneprkaHue

1 Pazpen 1. OcHoBbI Gopmynuposatb 6a3oBLie
CTpOeHUs BelecTsa NOHATUA U 3aKOHLI XUMUU




11| OKO01 Crpoenue aToMOB CocraBnars xumudeckue| 1. Tect «CTpoeHHe aTOMOB
XMMHYECKHX 37€MEHTOB GbopMynbl COCTUHEHUI B| XMMHUYECKHX DIEMEHTOB M MPUPOJA
1 TIPUPOJIAa XUMHUYCCKON | COOTBETCTBUH €O | XUMHYECKOH CBSZM».
CBA3U CTETECHBIO okucienus | 2. 3aja4u Ha COCTaBJIECHUE
XUMHUYECKUX DIEMEHTOB, | XMMHIECKHX (OPMYII IBYXaTOMHBIX
MICXOJZiS M3 BaJICHTHOCTH U | COCIMHEHHH (OKCHJIOB, CYIIb(HIOB,
31eKTpooTpHLaTENbHOCTH | TAAPH/IOB M T.IL.).
3. 3aiaHus Ha UCTIONB30BAaHUE
XUMHNYECCKON CUMBOJIMKH
Haspanwmii coequnenuii mo
HOMEHKJIAType MEXKYHAPOTHOTO
COH03a TEOPETUUECKON U
MPUKIIAAHON XUMUH U
TPUBHAJIBHBIX Ha3BaHUN JUISL
COCTABJICHHS XUMUUECKUX (OPMYT
JABYXaTOMHBIX COCJII/IHGHI/Iﬁ
(oxcumoB, cyabhUI0B,
TUJIPOKCHJIOB
T.I.) ¥ IPYTUX HEOPTAHUIECKUX
COEIIMHEHUN OT/IENIBHBIX KJIACCOB
12| OK01 |[llepuonmueckuii 3akoH | XapakTepu3oBaTh 1. Tect «Metamnnueckue/ He
OK 02 |Tabawma JI.W. XMMHYECKHE IeMEHTH B | METAJNIMYECKHE CBOMCTBA,
Menneneesa COOTBETCTBHMH C HX 3ICKTPOOTPHULIATCIIFHOCTh U
MOJIOKEHUEM B CPOZCTBO K 3JIEKTPOHY XUMUYECKUX
MEPUOANYECKON CUCTEME 3JIEMEHTOB B COOTBETCTBUE C UX
XUMHYECKUX 3JICMCHTOB QJICKTPOHHBIM CTPOCHUEM U
\e OK/MK'| Mopyns/Pa3gen/Tema Pe3ynbtat 0by4yeHums Tunbl OLEHOYHBIX MEepONpUATUI




O.N.MeHpeneesa

lMonoxeHnem B Nepuognyeckon
CUCTEME XUMUNYECKNX ANTIEMEHTOB
O.N.MeHpeneeBa».

2. NpakTuyeckne 3agaHua Ha
yCTaHOBMEHNEe CBA3N MexXay
CTpOEHMEM aTOMOB XUMUYECKNX
3N1IEMEHTOB U NePUOANYECKNM
U3MEHEHUEM CBOUCTB XMMUYECKNX
3N1IEMEHTOB U UX COEANHEHWI B
COOTBETCTBUM C NOSOXEHUEM
Nepuoanyeckon cucteme.

3. MNpaKTuko-opueHTUpOBaHHbIE
TeopeTndeckne 3agaHna Ha
Xapakrepusaunio XMMN4eCcKnx
anemeHToB: «MeTannuueckne/
HemeTannmMyeckne CBOMCTBa,
3MEeKTPOOTPULIATENBHOCTbL U
CPOACTBO K 3NEKTPOHY XUMNYECKNX
3M1IEMEHTOB B COOTBETCTBUE C UX
3NEKTPOHHbBIM CTPOEHMEM U
NofoXeHWeM B Nepuoanyeckon
cucTeMe XMMUYECKUX 3N1eMEHTOB
O.WN.MenpeneeBa»

Paspen 2. Xumuueckue
peakumu

XapakTepu3oBaTb TUNbI
XUMHUUYECKUX peakuuii

KoHTponsHas pabora
«CTpoeHue BewecTea n
XUMHMYECKUE peaKkuuu»




2.1| OKO1 Tunbl XMMUYECKNX CocTaBnATb peakumm 1. 3apaym Ha cocTaBneHue
OK04 peakuui COELIMHEHNSA, PA3NOXeHNs, | ypaBHEHUI peakLyii:
obmeHa, 3amelleHus, — COeANHEHNs, 3aMelLLeHNs,
OKMCMUTENbHO- pa3noxeHus, obmMeHa;
BOCCTAHOBUTESbHbIE - OKUCNUTENbHO-
peakuuu BOCCTaHOBMUTENbHbIX peakLmi ¢
ncnonb3oBaHWEM MeToAa
3NeKTpoHHoro 6anaxca.
2. 3afa4n Ha pacyeT Macch
BeLecTBa Unm obbéma
['a308B N0 U3BECTHOMY KONMUYECTBY
BELLECTBa, Macce U o6bemy
O[HOr0 M3 y4acTBYIOLIUX B
peakuuu BELECTB; pacyéThbl
macchl (06béma, KonuyecTea
BeLLeCTBa) NPOAYKTOB peaKLum,
€Cnu OHO U3 BELLECTB UMEET
N OK/MK | Mogaynb/Pasaen/Tema PesynbTtat 06yYeHus TuNbl OLLEHOYHbIX MEPONPUATHIA
npumecw
2.2 DNeKTponuTHUYecKan CocTaBnATb ypaBHEHUA 1. 3apgaHunA Ha cocTaBneHune
AMccoumMauma U UOHHbIN | XMMUYECKNX peakLum MONEKYNSPHBIX U MOHHbIX PeaKLuit
obmeH MOHHOro obmeHa ¢ C Y4acTMeM KMCNOT, OCHOBAHUA U
y4acTMeM HeopraHUYecKkMx | CoNel, yCTaHOBNEHME U3MEHEHUA
BeLecTB KMCNOTHOCTM Cpesb
2. NabopatopHas pabota "Tunsl
XUMUYECKUX peaKkumnin”
3 Pazpen 3. Crpoenue u  |Mccneposats ctpoerue u |KoHutponsHas pabota

CBOWCTBA
HeopraHM4yecKux
BelecTs

CBOWCTBaA

«CBOCTBA HEOPraHUYECKUX

HeopraHM4YeCKUX BEUECTB |BellecTB»
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OKO01
nK..

Knaccndukauus,
HOMeEHKANaTypa n
cTpoeHue
HeopraHn4yeckunx
BeLLecTs

Knaccudunumposatb
HeopraHn4yecKkune selectea
B COOTBETCTBUU C UX
CTpoeHnem

1. Tect «kHomeHKnaTypa u
Ha3BaHWe HeOpPraHMYeCKnX
BELLECTB MCXO4A U3 UX
XMMmmMyeckon popmynbl Unm
COCTaB/IEHME XUMUNYECKOM
dopMynbl UCX0AA UX Ha3BaHUSA
BELLLECTBA N0 MEXAYHAPOAHON Un
TPUBMANIbHON HOMEHKNAType».
2. 334,a4M Ha pacyeT MaccoBoM
Aonu(maccbl)XMmmyeckoro
anemMeHTa(coegmMHeHUs)B
moneryne (cmecm).

3. MNpaKTnyeckue 3agaHuA nNo
KnaccudumKaLmm, HOMeHKNAType U
XMmmuyeckue dopmyna m
HEeOpPraHNYeCcKMX BELLECTB
pa3/IMYHbIX KNACcCoB.

4. lpaKTMyeckue 3a4aHnA Ha
onpeneneHne XMMm4ecKkom
aKTMBHOCTM BELLECTB B
3aBMCMMOCTYM BUAA XMMUYECKOM
CBA3U U TMNA KPUCTA/ITIMHECKOM
peLeTKn

3.2

0KO1
OK02
nK...

®PU3KKO - XMMMHYECKMe
CBOWCTBA
HEeOopraHMYecKnx
BelecTs

YcTaHaBAuBaTb
3aBUCUMOCTb PU3MKO-
XUMMUYECKUX CBOICTB
HeopraHWYecKux BeLLecTs
OT CTPOEHMA aTOMOB U
MOJIEKY/1, @ TAK}Ke TUNa
KPUCTaNNNYECKOM PELUETKM

1. Tect «OCOBEHHOCTU XUMMUYECKMX
CBOWCTB OKCWMAOB, KUCNOT,
OCHOBaHWit, amdoTepHbIX
TMapOKCUIOB U CONel.

2. 3a4aHunA Ha COoCTaBeHne
YPaBHEHMI XMMUYECKUX PEAKLMIA C
Yy4acTMeM NPOCTbIX U CIOMKHbIX

OK/MK

Mogaynb/Pasgen/Tema

PesynbTaT 06yyeHun

TUNbl OLEHOYHbIX MEPONPUATUI

HeopraHMYeCcKMX BeLLeCTB:
OKCM/0B MeTa/IoB, HEMETA/N/IOB U
amdoTepPHbIX 31EMEHTOB;
HeopraHMYecKmUx KUCNOoT,
OCHOBAHMMN U aMpOTEPHbIX
r'MAPOKCUA0B, HEOPraHMYEeCKUX
conei, XxapaKTepusyLmx ux
CBOMCTBA M cnocobbl noay4yeHus.
3. MNpaKTUKO-OpUEHTUPOBAHHbIE
TeopeTuyeckue 3aZ,aHnA Ha
CBOWMCTBA M NoNyvyeHue
HeopraHMYecKnx BeLLLecTB




3.3

0KO01
OK02
OK04

UaeHTndukaums
HeopraHU4ecKkmx
BeLLecTB

NccneposaTtb
KayeCTBeHHble peaKkunun
HeopraHM4ecCKmnx seLlLecTs

1. MpaKTUKO-OPUEHTUPOBAHHbIE
3343aHKUA NO COCTaBNEHUIO
XMMUYECKMX PeaKLmii ¢ yyacTuem
HeopraHMYeCcKnX BELLLeCTs,
NCNONb3yeMbIX A8 UX
naeHTuduKauum.
2.1abopaTopHas paboTa:
“UneHTUdMKALMA HEOPraHUYECKUX
BewecTs”

Paspen 4. Ctpoenune un
CBOMCTBA OpraHUyYecKux
BewecTs

WccnepoBath cTpoeHue U
CBOMCTBA OpraHMyYeckux
BellecTs

KontponeHas pabota
«CTpoeHue u cBoiicTea
OpraHM4yecKnX BewecTB»

4.1

OKO1
MK...

Knaccndukaums,
CTpPOEeHME U
HOMeHKnaTypa
OpraHMYecKux BeLLecTs

Knaccudpuumposatb
OpraHWYecKue BeLLecTsa B
COOTBETCTBUM C UX
CTpOoeHnem

1. 3agaHusa Ha cocTaBneHme
Ha3BaHWIN OpraHUYECcKUX
COeZMHEHUIA NO TPUBUANBHOMN UK
MEXAYHAPOAHOW CUCTEMATUYECKOM
HOMeHKAaType.

2. 3a4aHnA Ha cocTassieHne
MOJIHbIX U COKPALLEHHbIX
CTPYKTYPHbIX dopmyn
OpraHMYecKMX BeLLeCcTB OTAENbHbIX
K/1aCCoB.

3. 3apa4un Ha onpegeneHmne
npoctenwen popmynbl
OpraHU4ecKon MONEKYbI, UCXOAA
U3 3/1IeMeHTHOro coctaBa(B%)

NQ

0K/MK

Moaynb/Pa3gen/Tema

PesynbtaTom 0byyeHun

TUNbl OLEHOYHbIX MEPONPUATUIA




4.2 | OKO1 CsoiicTBa opraHuueckmux | YCTaHaBAMBaTb 1. 3agaHuna Ha cocTassieHme
OK 02 coeMHEeHUN 33aBMCMMOCTb PUINKO- | ypaBHEHWUI XUMUYECKUX PEAKLMI C
OKO4 XMMMUYECKUMX CBOMCTB ydacTuem opraHMUYeckmx BeLLecTs
rK... OpraHMYecKMnX BeLecTB 0T | Ha OCHOBAHMM MX COCTaBa U
CTPOEHUA MONEKYN CTPOEHMUs.
2. 3a4aHuA Ha coCTaBneHne
YPaBHEHU XMMNYECKUX PEAKLUIA,
MNNOCTPUPYIOLUX XUMUYECKUNE
CBOWMCTBA C Y4E€TOM MEXaHMU3MOB
NPOTEeKaHMA AaHHbIX Peakuunii u
FEHeTUYECKOM CBA3M OPraHUUYECKUX
BELLLECTB PA3HbIX K1aCCOoB.
3. PacuyeTHoe 3aga4u no
YPaBHEHMAM PEAKLIMIA C yYyacTUEM
OpraHNYeCKNX BELLLECTB.
4. NabopatopHana paboTa
“MNpeBpallleHns OpPraHUYEecKmnxX
BELLLEeCTB NpW HarpesaHUn”
4.3 | OKO1 NoeHTndukauma MccnepoBaTtb 1.T1paKTUKO-OPMEHTUPOBAHHbIE
OK02 OpraHWYeCKMX BELLECTB, KayeCTBEHHble peakumnu 3a4aHNA MO COCTAaBAEHMIO
OKO04 WX 3HaYeHue n OPraHWMYeCKMX COEAMHEHNA | XMMUYECKMX PEAKLIMIA C y4acTUEM
nK... npUMeHeHne B 6bITOBON M | OTAE/IbHBIX K1accoB OpraHUYeCcKMX BELLECTB, BT.Y.
NPOM3BOACTBEHHOM NCNOb3yEMbIX 4N1A UX
[eATeIbHOCTM YeloBeKa naeHTUdMKauum B 6bITy U
NPOMbILAEHHOCTH.
2.NlabopatopHanpaborTa:
“UpeHTndMKaUmNA opraHUYECcKUX
coelMHEHUIN OTAENbHbIX Knaccos”
5 Paspen 5. XapakTtepu3oBaTb
Kunetnueckue n BANAHWE Pa3NNyHbIX
TepMOAMHAMUYECKHE (akTOpoOB Ha paBHOBECHE
3aKOHOMEPHOCTH M CKOPOCTb XMMUYECKUX
npoTeKaHus peaxuuu
XMMHUYECKUX peakuymnii
5 | OKO1 CKOpPOCTb XMMUYECKUX XapakTepusoBaTb BAUAHWE | [IpaKTUKO-OPUEHTUPOBAHHbIE
0K02 peakumin. Xmmmyeckoe KOHLeHTpaumm TeopeTu4eckune 3agaHmA Ha aHan3
K:. paBHOBeCHe pearnpyrouwmnx sewects 1 CbaI-(TOpOB, BANAKOWNX Ha

TemnepaTypbl Ha CKOPOCTb
XMMUYECKNX peakumit

XapaKTepunsosaTb BAUAHME
M3MEHEHMA KOHUEHTpaLMn
BELLEeCTB, peakumnu cpeapbl 1

N3MEHEHME CKOPOCTU XMMMUYECKOM
peakumu. MNpakKTrKo-
OpPUEHTUPOBAHHbIE 334aHMA Ha
npuMmeHeHue npuHumna fle-1JJatenve
ONA HAaXOXKAeHunA




No OK/MK | Mogaynb/Pasgen/Tema PesynbTaT 06y4eHus TUNbl OLLEHOYHbIX
MepOonpuUATUIA
Temnepatypbl Ha HanpasneHua cmeleHna
cmelleHne xmummnyeckoro paBHOBeCHUA XUMUYECKOM
paBHOBECHA peakunn n aHanums d)aKTOpOB,
BANAKOWNX Ha CmelleHne
XMMUWYECKOro paBHoBecusA
6 WccnepoBath UCTUHHBIE
Paspen 6. PactBopsl pacTBOpbl C 3aJaHHbIMU
XapaKTepnucTuKamm
6.1 | OKO1 MoHATME 0 pacTBOpax Pasnnyatb UCTUHHbIE 1. 3apgaum Ha
OK02 pacTsopbl NPUroToBaEeHMe
1o... PacTBOpPOB.
2. MNpakKTuKo-
OPUEHTUPOBAHHbIE
pacyeTHOe 33ZaHUA Ha
ANCNEepCHbIe CUCTEMBI,
ncnonb3yemble B 6bITOBOM U
NPOW3BOACTBEHHOW
LeATeNbHOCT YeNoBeKa
6.2 | OKO1 MccnepoBaHue CBOMCTB Uccnepnosatb  du3MKo- NabopatopHana paboTa
OKo4 pacTBopoB XMMWYECKME CBOMCTBA “MpuroToBnexune pactsopos”
1o... WUCTUHHbIX pacTBOPOB

Il r|pOd)ECCVIOHa}'IbHO-OpMEHTMpOBaHHoe coaepaHume (CO,EI,ep)-KaHMe NPUKNagHOro MO,CI,yﬂFI)

7 Paspen 7. OuenuBaTtb nocneacTBuA |3awmura Keitca (c yyetom dyayu
Xumusa B GuiTy H 6LITOBOW M npogeccmoHanbHoM
NpOW3BOLCTBEHHOM NpOW3BOLCTBEHHOM JeATensHOCTH)
LeATeNLHOCTU YeNI0BEKa | 4eATeIbHOCTH Yel0BeKa C

NO3ULMA IKONOTUYECKON
6e3onacHocTu
OKO01 Xvmus B 6bITY U OueHunBatb nocneactema | Keiic (c y4yeTom
OK02 NPOV3BOLCTBEHHOM 6bITOBOW U byayLiel
OK04 [eATeNIbHOCTM Ye/i0BeKa | NPOU3BOACTBEHHOM npodeccMoHaNbHOM
OKO07 [eATe/IbHOCTV YeNoBeKa C | AeATeNbHOCTH)
1o... NO3WLMIA SKONOTUYECKOW | BO3MOMHbIEe TeMbl
6e3onacHocTH KelcoB:
1. NoTtennexHune
KAnumaTa "

BbICBOOOXAEHUNE
rasoBbIX MMAPATOB CO
AHa OKeaHa.

2. JlekapcTBa Ha OCHoBe
PactutesbHbIX NpenapaTos




4.2. Kpumepuu ouenxu 3nanuii

KoHTpons 1 oreHka pe3ylbTaToB OCBOCHUS Y4€OHOW TUCIMILIMHBI OCYLIECTBISETCS
IperojaBaTesieM B Ipollecce MPOBEACHUS  MPAKTUYECKUX  PabdOT, TECTUPOBAHMS,
co0ece]oBaHUsI 1O pe3yJibTaTaM BBINOJHEHHS JIAOOPATOPHBIX paboT, a TaKkKe pEeLICHUs
3aa4d, COCTaBJieHHs pabouumx TaONMMIl W TOATOTOBKM COOOIIEHWH K YypOKY. 3HaHHUA
CTYIACHTOB Ha NPAKTUYECKUX 3AHATHUSX OLIEHUBAIOTCA OTMETKAMHU «OTIUYHO», «XOPOILOY,
«YZIOBJIETBOPUTEIBHO» U «HEYAOBJIETBOPUTEILHOY.

YcrHblii onmpoc. YCTHBI OTBET — 3TO PAa3BEPHYTBIM PACCKa3, BKIIOYAOLIUN
TEOPETUYECKUE MaTepuanbl M IPUMEpPbl UX NPUMEHEHHs. YIOBJIETBOPUTEIbHAS OLIEHKA
CTaBUTCS, €CIU CTYAEHT IEMOHCTPUPYET HEIrNIyOOKHE TEOPETUUYECKHE 3HAHMS, IMPOSIBIISIET
cnabo chopMHUPOBAHHBIC HABBIKM aHAIM3a SIBICHUA W MPOIIECCOB, HEAOCTATOUYHOE yMEHHE
JieNlaTh apryMEHTUPOBAHHbBIE BBIBOJbI M NPUBOAUTH IMPUMEPHI, MOKA3bIBAET HE JOCTATOYHO
CBOOOJHOE BIJIAJICHME MOHOJIOTMYECKON peublo, TEPMHUHOJIOTHEH, JIOTUYHOCTHIO U
MIOCJIEIOBATEIbHOCTBIO H3JIOKEHUS, JENIaeT OLIMOKH, KOTOpPbIE MOXET HCIPaBUTh TOJIBKO
IIPU KOPPEKIUH MPENOIaBaTENIEM.

Keiic. TIponykr camocrosiTenbHON paOOTHI CTYAEHTa, NPEICTABISIIOIIMA cOOOM
KpaTKO€ M3JI0)KEHHE B IHCbMEHHOM BHUJE IMOJIYYEHHBIX pE3YJIbTaTOB TEOPETUYECKOTO
aHajM3a OMpENEeICHHOW HaydHOUW (y4deOHO-UCCIIeIOBATEIbCKONW) TEMBI, TJ€ aBTOP
PacKpbIBaeT CyTh HCCIENyeMOW MpOoOJIeMbl, IPUBOAUT Pa3jIMyHble TOUKH 3PEHUS, a TaKkKe
coOcTBeHHbIe B3MIsAIbl Ha Hee. Keiic — neragpbHOE omucaHHe KOHKPETHOM CHUTYyalluH,
npoOieMbl WM 33Jayd U WX pemieHus. B keiice paccmaTrpuBaercss peasibHbIN cilyyai,
C KOTOPBIM CTOJIKHYJIACh OpTaHHU3aIUsl WM YEJOBEK, U aHATU3UPYIOTCS NPUHSTHIE PElICHUS
U UX pe3ynbrarbl. Kelchl HMCMONB3YIOTCS UIs M3ydeHHUs MpoOJieM B pa3iuyHbIX cdepax
NEeSITeNbHOCTH, TaKMX Kak OW3HeC, MapKeTHHI, 00pa3oBaHUeE, IOPUCHPYIEHIUS W JApYyTrHe.
OHM [OMOrarT COTPYIHHKaM WIM CTYACHTaM AaHaJu3HpOBaTh CJOXKHBIE CHUTYalluH,
pa3pabaTeiBaTh CTpPATETMd W MPUHUMAaTh OOOCHOBAHHBIE DPEUICHHS HAa OCHOBE pPEaJbHBIX
JAHHBIX W OMbITA. YJOBJIETBOPUTENIbHAS OLIEHKA CTABUTCS, €CJIM TEMa OCBEIIECHA JIUILb
YaCTUYHO, JOMYIICHBI (HaKTHYECKHE OMMUOKH B COACpKaHUM pedepara, WM HMEIOTCS
CYLIECTBEHHbIE OTCTYIUIEHUSI OT TpeOoBaHMi K pedeprpOBaHUIO, WIH HETIOIHbIE OTBETHI HA
JOTIOJIHATEIbHBIE BOPOCHI.

Tectr. Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUM, IO3BOJSAIONIAS aBTOMATU3UPOBATH
MpoLEAYypY U3MEPEHHUs YpPOBHS 3HaHMA M yMeHUU oOydaromierocsi. TecT olleHHBaeTcs IO
KOJIMYECTBY MPaBUJIbHBIX OTBETOB (He MeHee 50%.).

IIpakTuyeckasi padora. IIpaktudeckas paboTa — 3TO OCOOBIM BHA JEATEIHLHOCTH
oOyuaronierocsi, 4rto Mojpa3ymMeBaeT BBHINOJHEHUS PAa3HOILIAHOBBIX 3a/laHUM, HE CBS3aHHBIX
c 00paboTKOW TEOPETHUECKOT0 Marepuana. Bo Bpems BBINOJHEHUS CTYACHTY HEOOXOAMMO
WCIOJb30BATh paHee IMOJIYYCHHbIE TeopeThuueckue 3HaHusA. [lonokurenbHas OllEHKA
CTaBUTCS, €CITU BBIMIOJIHEHBI BCE 3aJlaHUSl MPAKTUYECKON pabOThl ¢ 3aMEYaHUSIMH; CTYACHT
OTBETHUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMM.

OneHka «OTIMYHO» BBICTABISETCS, KOTJA CTYACHb IOKa3blBaeT TIIyOoOKoe
BCECTOpPOHHEE 3HAHUE pa3ena AUCHUILIUHBL, 00s3aTeNbHON U JOMOJHUTEIBHOMN
JUTEPATyphl, apryMEHTUPOBAHO M JIOTMYECKH CTPOMHO M3J1araeT MaTepual, MOXKET
IIPUMEHSATH 3HAHWSI ISl aHAJIN3a KOHKPETHBIX CUTYaLUH.

OneHka «XOpOIIO» CTaBUTCSA NPU TBEPABIX 3HAHMAX paslena TUCLUIUIMHBIL,
o0si3aTeNIbHOM ~ JUTepaTypbl, 3HAKOMCTBE C  JIONOJHUTENIBHOW  JIUTEPaTypoid,
apryMEHTHPOBAHHOM W3JI0)KEHMM MaTepuajia, yMEHUU NPUMEHUTh 3HAHMs U aHaJIA3a
KOHKPETHBIX CUTYallUH.

OneHka «yJOBJIETBOPUTEIBHO» CTaBUTCS, KOTJA CTYIEHT B OCHOBHOM 3HAeT
pa3zes JUCUMILIMHBL, MOKET IPAKTUUECKU IPUMEHNUTDH CBOU 3HAHMSL.
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OneHka «HEYIOBIETBOPUTEIIBHO)» CTAaBUTCS, KOTAA CTYJIEHT HE OCBOMJI OCHOBHOIO
coJiepKaHUs IpeaMeTa U ¢1a00 3HAeT U3y4aeMbli pa3iell AUCLHUILINHBL.

5. METOANYECKHUE YKA3AHUSA 1JIAA OBYYAIOLIUXCA ITO
OCBOEHMIO JUCIUAITIJIMHbI

Huctunnuna  «XuMHs» — HaleJdeHa Ha  TOJy4YeHHWe 3HaHMW B 00JacTu
€CTeCTBEHHOHAYYHBIX JTUCIUILINH.

C TOUYKM 3peHHs HUCHOJIB3YeMbIX METOJIOB JICKIIMH MOJPA3JEISIOTCS CIEAYIOIINM
o0pazoM: WHGOPMAIIMOHHO-0OBSICHUTENIbHAS JIEKIMs, TOBECTBOBATENIbHAS, JIEKIUI-Oecea,
npoOieMHast IeKIUsS U T. 1.

OOyueHue  CTYJIEHTOB  OCYHIIECTBJSIETCS MO  TPAAUIIMOHHOW  TEXHOJIOTHUU
(JIeKITMOHHBIA MaTepHaj, MNpaKTHYecKue M JabopaTOpHBIE 3aHITHS, CaMOCTOSTEIbHBIC
paboThl) C BKIIFOUEHUEM MHHOBAIIMOHHBIX 2JIEMEHTOB.

YcTHOE M3N0XKEeHHe Y4eOHOTO MaTepuayia Ha JIEKIMH JIOJDKHO KOHCIIEKTHPOBATHCS.
Criymate JeKIUI0 HY)KHO YMETh — IOJICPKMBATh CBOE BHUMAHWE, MOHSATh W 3alIOMHHUTH
YCIBIIIAHHOE, YIIOBUTH IMay3bl. B mporecce M3NOKEHHS IMPEroaaBaTesieM JICKIHUA CTYIACHT
JOJDKEH BBISICHUTH BCE HETOHSTHBIC BOTPOCHI. 3amKCHIBAaTh COACPIKAaHUE JIEKIIUU HYKHO
00513aTEIEHO — 3aIKMCH TIOMOTAIOT MOJICPKUBAaTh BHUMAHHE, CIIOCOOCTBYIOT TOHUMAHHIO H
3aIIOMHHAHUIO YCIBIIIAHHOTO, TIPUBOIUT 3HAHWE B CHCTEMY, CIIY)KaT OIOPOH IUIsl Tepexoa
K OoJiee TIIy00KOMY CaMOCTOSITEIbHOMY U3YUEHUIO MTpeIMETa.

Metouyeckre peKOMEHIAIUH 110 KOHCIIEKTUPOBAHUIO JIEKIIUM:

— 3aIUCh JOJDKHA OBITh CHCTEMHOM, MPEACTaBIATh COOOM COKpAIIEHHBIM BapuaHT JEKIUU
npenoaBatens. Heo0xoaumo ciymars, 00[yMbIBaTh U 3alKCHIBATH OJTHOBPEMEHHO;
— 3aMKch BEAETCS OUEHBb OBICTPO, YETKO, M0 BO3MOKHOCTH KOPOTKUMU BBIPKEHUSIMH;
— He TMpekpalas CiIylaTh MpernojaBaTelisi, HYXXHO 3alUChiBaTh TO, YTO HEOOXOIUMO
ycBouThb. Henb3s 3amuchiBaTh cpa3y e BbICKA3aHHYIO MBICIb MPENoJaBaTes, cienyer eé
MOHATH W TOCJE 3TOTO KPAaTKO 3alucaTh CBOMMH CJIOBaMM WJIM CIIOBaMH IperojaBaTels.
Baxxno, yToObI B Hell He ObLT HOTEPSIH OCHOBHOW CMBICI CKa3aHHOTO;
—MMEHa, J1aThl, Ha3BaHUS, BBIBOJIbI, OTIPEACICHUS 3aIUChIBAIOTCS TOYHO;
—cienyer oOpaTuTh BHMMaHUE Ha odopmileHue 3amucu Jekiuu. Jljig Kaxzaoro mpeamera
3aBoJUTCS 00mmas Terpaab. OTIIMYHBIM OT OCTAJILHOTO IIBETA CIEAYET BBIACIATH OTICIIbHBIC
MBICIIH W 3aroJIOBKH, COKpaulaThb OTAENbHbIE CJOBa M MPEIJIOKEHHUS, HCIOJIb30BaTh
YCIOBHBIE 3HAKU, OYKBBI JIATUHCKOTO U IPEUECKOro ajagaBUTOB, a TAK)KE HEKOTOPbIE MPUEMBI
CTEHOTpa(hUYECKOTO COKPAIICHUS CIIOB.

[IpakTrdeckue 3aHATHS 10 JUCHUILTUHE «bHUOJIOTHS» IPOBOASTCS 1O CXEME:
— YCTHBIH, 1100 MUCHMEHHBIN OMPOC 10 TEOPUU B Hauaje 3aHATHS,
— pelleHrne MPaKTUYECKUX 3a7au MOCTaBICHHBIX Mepel CTYICHTOM;
— WHIUBUAyaJIbHbIE 3aJaHUS JJI TOJITOTOBKM K MPAKTUYECKHUM M J1a0OpaTOPHBIM
3aHATHUSIM.

Lenb mpakTUYECKOTO 3aHATHUA - HAY4YUTh CTYJCHTOB IPHUMEHATh TEOPETUYECKUE
3HaHUS MPHU PelIeHNH MPAaKTUYECKUX 3aJau M BHIIOJHEHHE JJAOOPAaTOPHBIX PabOT Ha OCHOBE
pEabHBIX JTaHHBIX.

Ha npakTtudeckux u 1ab0paTOpHBIX 3aHATHAX NMPE00IaatoT CIEAYIONINe METOIbI:

— BepOanbHbIe (IpeolIagaronuM METOJOM J0JKHO OBITh 00BSICHEHHE);
— TIpakTHYecKue (MUChbMEHHBbIE 3JaHMs, 3afaHus c wucnoiszoBanueM I[IK, BwImoiHEeHHE
paloTBHI 10 MJIaHy U Tp.)
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BaxHbIM Ui CTyneHTa SBJSETCS YMEHHE PAIlMOHAIBHO MOAOMpPaTh HEOOXOAMMYIO
y4yeOHyI0 JIUTEpaTypy W YMEHHE TIOJB30BAaThCsA MPHUOOPETEHHBIMH MPAKTUYECKUMU
HaBbIKAMHM TIpu paboTe ¢ MPOrpaMMHBIMH cpeacTBaMu. (OCHOBHBIMH JTUTEPATYpHBIMU
HMCTOYHUKAMH SIBJISIFOTCS:

— 6ubnuoteunsie ¢houasl punmana Kyol'Y;
— DIIEKTpOHHAas OMOMMoTeYHast cucTeMa «YHUBEPCUTETCKas OMOIMOTEeKa OH-TIalH;
— 3JIeKTpoHHas OubnanoreyHas cucrema M3narensctBa «JlaHby.

[Mouck kaur B OMONMMOTEKE HEOOXOAMMO HAUYMHATH C M3YYEHHS MPEIMETHOTO KaTajora
U CO3/IaHHUA CIIMCKA KHUT, TOCOOUI, METOAUYECKUX MAaTEPUAJIOB 110 TEME U3YUECHHUS.

IIpocMOTp KHMIM HauMHAETCS C TUTYJIBHOIO JIUCTA, CIEAYIOIEro nocie oouoxku. Ha
HEM OOBIYHO TOMENIAIOTCS BCE OCHOBHBIE JaHHBIC, XApPaKTCPU3YIOIIUME KHHUTY: Ha3BaHUE,
aBTOp, BBIXOJIHbIE JaHHbIC, JaHHbIE O mepeustaHuu U T.A. Ha oGopore TUTynbHOro jgucTa
MA€Tcsl aHHOTAlLMsA, B KOTOPOM YKAa3bpIBAa€TCsS TEMAaTHKa BOIPOCOB, OCBEUIEHHBIX B KHUTE,
ONpENEIAETCS KPYI YMTATENIEeH, Ha KOTOPBIM OHA pPAaCCYMTAaHA. bOJIbIIOE 3HAYEHUE HMEET
IIPEANCIIOBUE KHHUIM, KOTOPO€ 3HAKOMUT 4YHTATeNsl C JIMYHOCTBIO aBTOpa, HUCTOpUEH
CO3JaHMSI KHMIH, pacKpblBaeT cojepkaHue. [IpouuTtaB mnpeaucioBue U MNOJy4yuB oOliee
IPEJCTaBICHUE O KHUIEe, CIeayeT OoOpaTHThCs K oriaBieHuto. OraBJIeHHE KHHUTHU
3HAKOMHUT C COJIEP’)KaHHUEM M JIOTMUECKOM CTPYKTYpOMl KHMUIH, MO3BOJIET BHIOPATh HY)KHBIN
Marepuan JUisl U3ydeHus. 101 M3JaHus KHHUTM TO3BOJISIET CYIUTh O HOBHM3HE MaTepHala.
Uem yamie kHUra u3ga€rcs, TeM OOJBIIYI0 LEHHOCTh OHAa IpejacTaBiseT. B kHure moryr
ObITh TPUMEYAHUS, KOTOpbIE COJEpXkKaT pa3juyHble AOMOJHUTENbHbIe cBefeHus. OHu
[I€YaTalOTCd BHE OCHOBHOIO TEKCTa M PA3bICHSIOT OTAEIbHbIE BONPOCHL. [IpenmerHbie u
andaBUTHBIE YKa3aTelW 3HAUUTENbHO OOJIETYal0T MOBTOPEHHE U3JIOKEHHOITO B KHUTE
Marepuana. B KOHIlE KHHTM MOXET pacroJiaraTbCs BCIIOMOTaTenbHbIM Marepuan. K Hemy
OOBIYHO OTHOCSTCS WHCTPYKLUH, NPUIOKEHUS, CXEMbI, CUTYallMOHHBIE 3a/laud, BOIPOCHI
UL CAMOKOHTPOJIA U T.JI.

Jis sydiiero MpeacTaBlICHMs W 3allOMHHAHMSA MaTepHuaija LenecooO0pa3HO BECTH
3allUCH Y KOHCIIEKTHI PA3JINYHOTO COACP KAHUSA, & UMECHHO:

— IIOMETKH, 3aMEUYaHusl, BBIJICIICHHUE TJIABHOTO;
— IIJIaH, TE3UCBI, BBIITUCKY, LIUTATHI;
— KOHCIIEKT, paboyas 3anuch, pedepat, JOKJIaMd, JEKIUI U T.J.

Yurath y4yeOHUK HEOOXOJMMO BIYMUYMBO, BHUMATEIbHO, HE MPOITyCKas TEKCTa,
CTapasich IMOHATh KaXAy0 (pa3zy, OJHOBPEMEHHO pa30upas MpUMEpbI, CXEMbI, TaOJIUIbI,
PHUCYHKH, IPUBEIEHHBIE B yUCOHUKE.

OpHuM M3 BaXHEHIIMX CPEACTB, CIIOCOOCTBYIOILMX 3aKPEIJICHUIO 3HAHUM, SIBIAETCS
KpaTKasl 3aluCh IPOYMTAHHOIO MaTepuala — COCTaBJIEHHWE KOHcrekra. KoHcmekr — 3To
KpaTKoe CBS3HOE M3JI0)KEHUE COJCp)KaHUS TeMbl, YuyeOHMKa MM ero uacTtd, 0e3
no/ipo6HOCTE M BTOpOocTeneHHbIX Aeraneld. Ilo cBoell cTpykType M MOCIEN0BaTEIbHOCTH
KOHCIIEKT JOJKEH COOTBETCTBOBATH IUIaHy yuyeOHMKA. [loaToMy BakKHO CHayalla COCTaBUTh
IUIaH, a TOTOM IIMCaTh KOHCIEKT B BMJI€ OTBeTa Ha BoNpochl IulaHa. Eciu yyeOHHMK
pa3znenéH Ha HeOOJbLINE O3arjaBlIeHHbIE YacTH, TO 3aroJOBKM MOXHO PacCMaTpHBaTh Kak
IIYHKTHl IIJJaHA, a W3 TEKCTa KaXJIOM 4YacTH CIENYyeT 3alKucarb TE MBICIH, KOTOPBIE
PaCKpBIBAIOT CMBICI 3ar0JIOBKA.

TpeboBaHMs K KOHCIIEKTY:

— KpaTKOCTh, CIKATOCTh, 11€7I€CO00PA3HOCTh KaXI0TO 3alHChIBAEMOTO CJIOBA;
—  COJIepXKaTeIbHOCTb 3aMUCH - 3aIIUCHIBAEMbIE MBICIH clielyeT (OpPMYIUPOBATh KPATKO, HO
6e3 ymep6a i cmbiciaa. O6bEM KOHCIIEKTa, MEHbIIIE U3y4aeMoro TekcTa B 7-15 pas;
— KOHCHEKT MOXeT ObITh KaK IPOCTBIM, TAaK U CIOKHBIM IO CTPYKTYpPE — 3TO 3aBUCHUT OT
COZIepKaHUsl KHUTH U LEIU €€ U3YUCHHUs.

Meroanueckue peKOMEHJalUU 110 KOHCIIEKTUPOBAHUIO:
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— IPEKAC UCM HAYATb COCTABJIATH KOHCIICKT, HY’KHO O3HAKOMHTLCA C KHHFOﬁ, MMpOYNTATh eé

CHa4dalia 10 KOHIA, [IOHATb ITPOYHUTAHHOC;

— Ha OOJIOKKE TEeTpaau 3alKChIBAIOTCA Ha3BaHHE KOHCIEKTUPYEeMOW KHUTHM U MMs aBTOpa,

COCTaBJISIETCS IJIaH KOHCIIEKTUPYEMOIO TECTA;

— 3aIlMCH JIy4lle JIeNaTh IPU MPOYTEHUH HE OJHOTO-IBYX ab3ales, a 1esoro naparpada wim

IJIaBbI;

— KOHCHIEKTHUPOBAaHUE BEAETCS HE C LIEJIbI0 MMETh ONpPECIEHHYIO 3allucCh, a Uil Oosee

[IOJIHOTO OBJIQJICHUS COJIEP’KaHUEM H3y4aeMOI0 TEKCTa, MO3TOMY B 3aIIUCSAX OTMEYAETCs U

BBIJICIISIETCS] BCE TO HOBOE, HHTEPECHOE M HY)KHOE, YTO 0COOCHHO MPUBJICKIIO BHIMAHUE,

— TOCTIE TOTO, KaK CJieJIaHa 3aluch Coep)KaHus maparpada, ri1aBbl, CICAyeT NepeunTaTh e€,

3aTeM CHOBA 00paThCs K TEKCTY U IPOBEPUTH CE€0s, IPABUIILHO JIM U3JI0KEHO COJIEpIKAHUE.
Texumnka KOHCIICKTUPOBAHUA:

— KOHCTIEKTUPYSI KHUT'Y 00JIBIIOr0 00BhEMa, 3aMuCh CIeAyeT BECTH B 00IIeH TeTpaiu;

— Ha KaXJI0M CTpaHMIIE CJIEBAa OCTABJISIIOT IMOJIA MUPUHON 25-30 MM Uil 3alMCU KOPOTKHX

10/13ar0JIOBKOB, KPaTKUX 3aMeYaHull, BOIIPOCOB;

— KaXKJasi CTaHUIa TeTpagul HyMepyeTcs;

— JId TIOBBIICHUA YHUTACMOCTU 3allMCHU OCTaBJIAIOT HHTCPBAJIbI MEKAY CTPOKaAMH,

ab3aramMu, HOBYIO MbICJIb HAUMHAIOT C «KPACHON» CTPOKH;

— IpHU KOHCIHCKTUPOBAHHU HIMPOKO MCIIOJB3YIOT Pa3jIMYHBIC COKpAIICHUSA W YCIIOBHBLIC

3HaKM, HO HE B ymepOd CMBICIY 3alUCaHHOTO. PexkoMeHayeTcs TpPUMEHATH

oOuieynoTpeOUTeNbHbIE  COKpalleHus, Hampumep: M.0. — MOXeT ObITh; TOC. —

roCy/lapCTBEHHbIN; 1.0. — JOHKHO OBITh U T.1.

— HE CJIeIyeT COKpallaTh UMEHa 1 Ha3BaHUs, KpOME OYEHb YaCTO MOBTOPSIIOIINXCS;

— B KOHCIIEKTE€ HE€ JO0JDKHO OLITb MEXAaHHUYECKOTO NEpCIUChIBAHUA  TCKCTa 0e3

IIPOYMBIBAHUS €TO COJIEPHKAHUS U CMBICIIOBOTO aHAIM3a.

TpeOoBanusi k HanmucaHuio pedepara

Pedepar - mpoaykT camMoCTOATENBbHON pabOThl CTYIEHTA, MPEICTABISIOMHAA COOOM
KpaTkoe W3JI0’)KEHHE B MHUCHMEHHOM BHJIE TMOJYYEHHBIX PE3YyIbTaTOB TEOPETHUECKOTO
aHalM3a OINpeNIeIeHHOW HaydHOW (y4eOHO-HCCIICIOBATENLCKOM) TEMbI, TIE aBTOP
pPacKpbIBaeT CyTh HCCICIyeMOU MPOOJIEMBI, TIPUBOJUT pPa3IM4YHbIC TOYKH 3PEHHS, a TaKKe
COOCTBEHHBIC B3IJISIIIbI HA HEE.

Tembl pedepaToB SBISIOTCS JOTOTHUTEIBHBIM MAaTEPUANIOM Uil HM3YYCHHs JTAHHON
JTMCIUIUIAHBL Pedepar oneHnBaeTcst B 0JiH 0aJljl B OI[CHKE UTOTOBOTO SK3aMeHa/3a4era.

Pedepar  momkeH  ObITh  TONrOTOBJICH  COTJIACHO  TEME,  MPEUIOKEHHOU
npernoaaBatenieM. JlomyckaeTcss CaMOCTOSITEIbHBIM BBIOOp TeMbl pedepara, HO IO
COTJIACOBAHUIO C MPETIOIaBaTEIICM.

Jns  Hanucanus pedepara CTYIAGHT CaMOCTOSITEIBHO TMOAOUpPAET HWCTOYHUKHU
uHpOpMaIMK TIO BBIOPaHHOW Teme (JuTeparypa ydeOHas, MEepHOAWYCCKAas U HUHTEPHET -
pecypcesl).

O6mbeM pedepara — He meHee 10 cTpanun popmata A4.

Pedepar momxeHn uMeTs (THUTYABHBIN JIUCT, CONEp)KaHUE, TEKCT JOJDKEH OBITh pa3OuT
Ha pas3enbl, COTJIAaCHO, COJEpXaHWs, 3aKIIOYEeHHEe, CIHUCOK JHUTEepaTypbl HE MeHee 35
HCTOYHHKOB)

O6cyxnenue TeMm pedepaToB MPOBOJUTCS HA TeX MPAKTUUYECKUX 3aHATHIX, IO
KOTOPBIM OHHU paclpefieieHbl. JTo sBISeTCs 00s3aTeNbHBIM TpeboBaHUWeM. B ciydae He
npencTaBieHuss pedepara, COTIACHO, YCTAHOBICHHOTO Tpaduka (0e3 yBaKUTEIbHOU
MIPUYMHBI), CTYACHT 00s13aH MOArOTOBUTH HOBBIN pedepar.
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Wndopmanmst mo pedepary He mgomkHa npeBbimath 10 munyr. BeicTynarommii
JOJDKEH TOATOTOBUTH KpPAaTKUE BBIBOJBI IO TeMe pedepaTa Ui KOHCIEKTUPOBAHHS
CTYJCHTOB.

1.1. IIpumepnvie 6onpocet 0na nposedenus mexkyuwieii ammecmayuu (YCMHBUL U RUCLMEHHBLIL)
onpoc

1. Ilepuonuyeckuil 3ak0OH M MEpUOJUYECKas cUCTeMa XuMUdeckux anemeHToB JI.U.
MenzeneeBa Ha OCHOBE NPEJCTABIEHUN O CTPOCHUHM ATOMOB. 3HAUY€HHE IMEPUOJUYECKOTO
3aKOHA JUIsl pa3BUTHUS HAYKU.

2. Ankasbl psa MeTaHa, ux oOmas gopmyna. MeTaH, 3JIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpOEHHUE, XUMUYECKHUE CBOMCTBA (TOPEHHUE, PEaKIUs 3aMELICHMUS).

3. CrpoeHue aTOMOB XMMHYECKHX 3JEMEHTOB Ha TPHMEPE SJIEMEHTOB BTOPOTO TEpHOIa U
4A rpynnel (4 rpynmsl TJaBHOW MOATPYNIbI) MNEPUOAMYECKONM CHUCTEMBl XMMHUYECKUX
anemenToB .. MenneneeBa. 3akOHOMEPHOCTH B W3MEHEHUH CBOWMCTB ATHUX XUMHUYECKHX
3JIEMEHTOB U 00pa30BAHHBIX UMHU MPOCTHIX M CIOXKHBIX BELIECTB (OKCHAOB, THIPOKCHUJIOB) B
3aBUCHUMOCTH OT CTPOEHHS UX aTOMOB.

4.  AnkeHel psja dTeHa (9TWNEHA), uX obmas dopmyna. IDTeH, SIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl, XUMHUYECKHE CBOIICTBa (TOpeHHUE, pEeaKIUH
MPUCOETUHEHMS U TIOJIMMEPUPHU3ALINN ).

5. Buapl xumuueckoil CBSI3M U CIOCOOBI €€ 00pa3oBaHHsS B HEOPraHWYECKUX U
OpraHMYECKUX COEAUHEHMSX: KOBaJleHTHas (IOJIipHasi, HEMOJIsIpHAsi, MPOCThbIe M KpaTHbIE
CBSI31), HOHHAsI, BOJIOPOIHASI.

6. [uxmonapadwuubl, ux oOmas (Gopmyra, CTpOCHHE, CBOWCTBA, HAXOXKJCHHUE B MPHUPOJIE,
MIpUMEHEHHE.

7. Knaccudukanuss XAMAYECKUX PEAKIIMA B HEOPTraHMIECKON M OPTaHUYECKOW XMMHH.

8. AnkuHbl MX o0Omas ¢opmyna. DTui (aleTUICH), AJIEKTPOHHOE W TPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl, XHMHUYECKHE CBOWCTBa (TOpeHHe, peakUuud MPUCOCTUHEHHUS),
MIpUMEHEHHE.

9. DREKTPOIUTH U HE DIEKTPOJUTHI. DIEKTPOJUTHUECKAs JUCCOIMAINS HEOPTaHUYECKUX U
OpraHMYECKUX KHUCIIOT, 1enoveil, coyell. CTeneHb JUCCOLUaIUN.

10. Apensl (apoMaThueckwe yriaeBOAOpoAbl), uXx o6Omas Qopmyna. benson, ero
AIIEKTPOHHOE CTPOEHHE, CTPYKTypHas hopMyiia, CBOMCTBA, IPUMEHEHUE.

11. OcHOBHBIE TOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOEHUS OpraHHYecKux BemiecTB A.M.
byrnepoBa. Xumuueckoe CTpOeHHE KaK MOPSIOK COEIWHEHUS U B3aUMHOTO BIIMSHUS
aTOMOB B MoJieKynax. OCHOBHBIE HaIllPaBJICHUS Pa3BUTHUS ITON TEOPHH.

1.2. Ilpumepnoie mecmosule 3a0anus

3amaHus ¢ BRLIOOPOM OTBETa

K xaxgoMy 3a1aHHIO TaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJBKO OIWH BEPHBIMH.

Al. ATOMBI cepbl HIMEIOT BBICIIYIO CTENIEHb OKHCICHHS B COSIMHEHHH, (POpPMYIa KOTOPOro:
1) H2SO4; 2) Na2S; 3) SO2; 4) H2S.

A2. Ha BHemHeM 3JIEKTPOHHOM YpOBHE aTOMa XJIOpa:

1) 5 snekrponos; 2) 1 anektpoH; 3) 7 25eKTpoHOB; 4) 3 3IeKTpoHa.

A3. PacnipeneneHuIo JIEKTPOHOB IO YPOBHSM B aToMax (ochopa COOTBETCTBYET PSJ] YHCEIN:
1)2,8,5 2)2,5 3)2,7, 42,83

A4. XuMudecKre 3JIeMEeHTHI PacIiOioKEHBI B TIOPSAKE BO3PACTaHUS JIEKTPOOTPHIIATEIEHOCTH B
pany:

1)S, P, Si, O, CI; 3)F,O,N,S,P;2)Si, P, Br,Cl, G 4)P, S, C,O,Br.
AS. HazBaHusIM coelMHEHHI «Cyb(haT KaIusy, «Cyabpu Kanusy, «CyabQuT Kaaus»
COOTBETCTBYIOT (DOPMYJIBI:
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1) K2S03, K2S04, K2S; 3) K2S04, K28, K2S03; 2) K28, K2S04, K2S03; 4) K2S04,
K2503, K28.

A6. Beicuuii okenp cocraBa D0 u runpokcus coctaBa 9(OH)2 o0pasyeT XUMUYECKUI JIEMEHT,
HAMEIOIIHM:

1) Tpu 3JEKTpOHA HA BHEIITHEM YPOBHE; 2) OIMH 3JIEKTPOH HA BHEIITHEM YPOBHE; 3) 3apsi aTOMHOTO
simpa +6; 4) 3apsin atomHOro siapa +20.

A7. KoBasieHTHOW TIOJSIPHOM CBSI3bI0 00pa30BaHbI MOJIEKYIIBI BEILIECTB:

1) H20, H2, N20, AIN; 3) NaCl, LiF, H20, CO2;

2) HCI, H2S, H20, PCI5; 4) N2, CO, CO2, H20.

AS8. HemonspHas KoBaJieHTHasl CBA3b BO3HUKAET MEXY aTOMaMHU:

1) xucmopona, 2) natpus u propa, 3) kuciaoponaa u propa, 4) cepsl u dochopa.

A9. B syipax aTOMOB yriiepoa, KpeMHHS, XJI0pa YHCIIO TPOTOHOB COOTBETCTBEHHO PaBHO:

1) 12, 28,35, 2)6,14,17; 3)6,7,17; 4)12,14,17.

A10. PazbaBnenHas cepHasti KUCJIOTa B3aUMOJICHCTBYET € Ka)IbIM U3 Taphl BEIIECTB:

1) cepebpo u okcup cepedpa; 2) uuHkK U okeua cepst (1V); 3) Maruuii u okcuj Maraus; 4) aMMHUaK 1
XJIOPOBOAOPOI.

All. Cynbdar Gapusi MOXKHO TIONYYUTh, €CIIN B3SITh:

1) xmopun 6apust u oxcuz cepsl (IV); 2) cepHyIO KUCIOTY W HUTpAT Oapus; 3) Gapuii 1 CEPHUCTYIO
KHCII0TY; 4) oprodocdat Oapus u cyabhaT CTPOHIHUS.

A12. BecuBeTHbI# ra3, MaJIOpaCTBOPUMBIH B BOJIC, MTOJYYatOT B JIAOOPATOPUH Pa3JIOKEHUEM
repMaHraHarta Kaus:

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

A13. Kucmoty MOXKHO TONYYHTH TPU B3aUMOICHCTBUU C BOJOM BCEX BEIIECTB TPYIIIHL:

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

Al4. Macce cyibhaTa HaTpus, paBHOM 284 T, COOTBETCTBYET KOJIMYECTBO BEIIECCTBA:

1) 1 monp; 2) 2 moms; 3) 3 momb;  4) 1,5 Monb.

Al5. K peakmusM 3aMeIIeHnuss OTHOCUTCS PEaKIHsl, CXeMa KOTOPOM:

1) Mg + H2SO4 3) Mg(OH)2 + H2SO4  2) MgO + H2S04 4) MgO + SiO2
A16. X10p0oBOIOPOA MOKHO TOTYYUTEH TP B3aUMOICHCTBUN:

1) CaCl2 u NaOH; 3) ClI2 u KBr; 2) NaCl u H2S04; 4) CI2 u O2.

Al7. OKuCIUTETEHO-BOCCTAHOBUTEIBHON pEAKIIMEH SBIISCTCS:

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

2) HC1 + KOH = KCI + H20 4) Mg + 2HCI = MgC12 + H2.

Al18. B peakmmuu 2PH3 + 402 —» P205 + 3H20 Bomopoxn:

1) moHwKaer CTeneHb OKMCIIEHHS; 2) MOBHIIIAET CTENEHb OKMCIEHUS; 3) SBIIAETCS
BOCCTaHOBHTENEM; 4) HE U3MEHSET CTEIIEHb OKUCIICHHUS.

Al9. ConsiHast KUCIOTa MOXKET PEArupoBaTh € Ka)JbIM BELIECTBOM psJa:

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

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

A20. C kaxapim BemrectBoM psiga CO2, SO3, H20, HCI Gyner B3anumoneiicTBOBaTS:

1) okcua HaTpus, 2) XJIOpHI HATPHS, 3) cepHas kuciota, 4) okeua docdopa (V).

A21. O6sem Bomopoa, BeLAEISIONIErocs mpu dnekrponuse 180 r Boasl, paBeH:

1)224m 2)224 7 3)224m 4)44,8 .

A22. KucnoTHble CBOMCTBA IPOSBIIAIOT BCE BEIIECTBA psJa:

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

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

A23. Ha peakuuio Bogopozaa ¢ xjopom uspacxonosaiu 100 1 xiopa. O6bem 00pa3zoBaBiierocs
XJIOPOBOJOPOAA PABEH:

1) 100 n; 2) 200 x; 3)50 1 4)300 n.

A24. B ypaBHeHuu peakunu ooMeHa Mexay cyibdatom meau (II) u runpoxcuaom HaTpus
ko3 unment nepen Gpopmynoit Boab:
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1)1, 2)2; 3)3; 4)4

A25. Ocanok 6€10ro 1Bera MOJIYYUTCS B PE3YJIBTATE PEAKIIMH MEKIY:

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

2) Ba(OH)2 u H2S04; 4) NaOH u HCL

A26. CokpallieHHbIM HOHHBIM ypaBHeHUeM Fe2+ + 20H— = Fe(OH)2 MoxeT ObITh BBIpaOKEHO
B3aMMOJICHCTBHE MEKAY:

1) Fe + NaOH; 3) FeCI2 u NaOH; 2) FeO u KOH; 4) FeSO4 u Cu(OH)2.
A27. B BOIHOM pacTBOpE OJHOBPEMEHHO MOT'YT HAXOJIUTHCS MOHBI:

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

2) Ba2+, H+, SO4-2, OH-; 4) Ca2+, H+, CO32-, Cl-.

A28. B3anMopelicTBIE COISIHOM KUCIIOTHI U KapOoHaTa KaJblIKs BBIPaXKaeTcs COKpaIleHHBIM
WOHHBIM ypaBHECHHEM:

1) 2H+ + CO32—- = CO2 + H20 2) CaCO3 + 2H+ = Ca2+ + H20 + CO2

3) Ca2+ + CO32- = CaCO3 4) 20H- + CO2 = CO32- + H20

A29. C moMomipio pacTBOpa, COMEPIKaIEro KaTHOH BOJIOPO/IA, MOXKHO PACIIO3HATH:

1) cynedar-non; 2) kapOboHAT-HOH; 3) HUTPAT-HOH; 4) HOH AMMOHHSL.

A30. UtoObI yCKOpUTH peakiinio ropenus Gocdopa, Hy:KHO:

1) mocrenenHo oxnaxmaTs Gochop;

2) BHECTH MOIOXKEHHBII (ocdop B aTMOCPEpy YHCTOrO KUCIOPO/a;

3) MPOBOANTH PEAKIIMIO B TEMHOTE; 4) IPOBOANUTH PEAKIIMIO MIPH MMOBBIIICHHOM JIaBJICHHU.
A31. CokparmenHoe noHHOe ypaBHeHne Zn2+ + 20H— = Zn(OH)2 orpakaeT CymHOCTb
B3aMMOJICHCTBUS MEXKY:

1) [IMHKOM H BOJION; 2) OKCHIOM ITMHKa M BOIO;

3) XJIOpHIOM IIUHKA U THIPOKCHIOM HATPHS, 4) XJIOpHUJIOM IIMHKA ¥ CEPHOM KHCIIOTOH.
A32. CxeMa BOCCTaHOBIIEHHS a30Ta!

1) N-3+ NO; 2) NO» N-3; 3) N+4 e+ N+5; 4)NOe N+2.

A33. Jlna HeWTpamu3anuu COJISTHON KHUCIIOTHI MOXKHO HCIIOJIB30BATh BEIIECTBO:

1) Na2S04; 2) HNO3; 3) NO2; 4) Mg(OH)2.

A34. SImoBUTBIC Ta3bl COCTABIISIOT TPYINITY:

1) N2, 02, H2; 2) CO, H2S, CI2; 3) O3, N2, CO2; 4)He, N2, H2.

A35. Illemoys 1 BOXOPO MONTYIAOTCS TIPH B3aUMOJICHCTBUN C BOZIOM:

1) muuka; 2) xenesa; 3) OKCHAA Kaublust; 4) KaabIusl.

A36. CynndaTr HaTpHs HENB3S MMONyIUTh MPH B3aMMOJECHCTBUH BEIECTB:

1) H2SO4 u NaOH; 3) NaCl u H2S04; 2) Na20 u H2SO4; 4) NaOH u SO3.
A37. ®opmysbl TOTHKO KACIOTHBIX OKCHJIOB YKa3aHBI B PAMIY:

1) SO3, SO2, CO2; 2) P205, CO, Na20; 3) Na20, K20, CaO; 4) CrO3, CrO, NO2.
A38. Boxa B TBepIOM COCTOSIHHHM UMEET KPUCTAUTHIECKYIO PEIIeTKY:

1) aromMHYy10; 2) HOHHYIO; 3) METAIUTHIECKYIO; 4) MOJIEKYIISIPHYIO.

A39. B monekye BOoApI YHCI0 OOIMIMX 3IMEKTPOHHBIX Tap:

1H1; 2)2; 3)3; 4)4

A40. Oxcun KACIOTHOTO XapakTepa 00pa3yeT XUMUIECKAN JIIEMEHT, B aTOMaX KOTOPOTO
CIIeyIoIIee pacipeieleHne HIEKTPOHOB 110 IIEKTPOHHBIM YPOBHSAM:

1)2,8,1;, 2)2,8,5 3)2,82;, 4)22

A41. OrHocuTenbHast TIOTHOCTH OoKkcuaa yriepona (V) mo Bo3nyxy paBHa:

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

A42. O0bemHble OTHOMIEHHA ra3oB B peakuuu 3H2 + N2 « 2NH3 pasHbI:

D1:1:1;, 2)3:1:2; 3)6:2:2; 4)3:2:2

A43. PactBoprel K2504, H2SO4, KOH MOXXHO OTIMYUTE APYT OT Apyra ¢ MOMOIIBIO:

1) unuka; 2) HuTpata cepedpa; 3) denondranenta; 4) GroIETOBOrO JIAKMYyCa.

A44. K OKHCITUTETHbHO-BOCCTAHOBUTEIHHBIM PEAKIIHSIM OTHOCAT BCE PEAKIIHH:

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

A45. Bemectsa, ¢popmynsl kotopeix CuSO4, KHCO3, FeS, ortHocsT K Kiaccy:

1) xucnor; 2) coneit; 3) ocHOBaHUT; 4) OKCH/IOB.

A46. Xopua-aHUOHBI 00pa3yrOTCS MPH JUCCOIMAIINN BEIECTBA:
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1) KC103; 2) HCIO4; 3) KCI; 4) AgCl.

A47. Ipu ropernu 320 T cepsl momy4yunock 576 T okeuaa cepsl (IV). MaccoBast gons BeIxona
MPOIYKTa peakK PaBHa!

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

A48. llenoup, a 3aTeM KUCIOTY UCIOIB3YIOT MPH OCYIIECTBICHUH MPEBPALICHUN:

1) CaO+ CaCO3 -« CO2; 3) K+« KOH + K2S04; 2) FeCl2 « Fe(OH)2 » FeSO4;
CuSO4 « Cu(OH)2 « CuO.

A49. KoHLIEHTpUPOBAHHEIE PACTBOPHI IICIOYCH HEIb3SI XPAHUThH B:

1) amomuHHeBoil OaHKke; 2) CTEKJISIHHOM OaHKe;

3) MOJIMATUIICHOBOH Tape; 4) KepaMHUYECKOW EMKOCTH.

AS50. Ipu B3aumoneiicteuu 40 r ruapokcuna vatpus u 100 r cynbedara menu (II) macca Bemiectsa,
OCTaBIIIETOCs B U30BITKE, PaBHA:

1)10r; 2)20r; 3)30r; 4)40T.

TECT 2
K kaxmoMy 3aJjaHnI0 IJaHO HECKOJILKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH BEPHBIM.
Al. 3nauenus crerneHelt okuciienus gochopa B coequHeHusx, Gopmyisl kotopeix P205 u H3P:
1) MONOXXUTENHHOE U TIOJIOKUTENBHOE; 2) MONOKUTETEHOE M OTPUIATENLHOE; 3) OTPUIIATEIEHOS U
OTpHIIATENbHOE; 4) HYJIEBOE U MOJIOKHUTETHHOE.
A2. Ha BHemrHeM 3J€KTPOHHOM YPOBHE JBa 3JIEKTPOHA UMEIOT aTOMBI:
1) cepsl u kuciopona; 2) dpocdopa u azora; 3) MarHus U Kaubiys; 4) 6Gapus U HATPUSL
A3. [locnenoBaTensHOCTD YHCEN B PSAAY 2, 8, 7 COOTBETCTBYET pacCIpENeIeHHIO SJIEKTPOHOB 110
YPOBHSIM B aTOMax:
1) dochopa; 2) xmopa; 3) amomuHus; 4) Maprasua.
A4. Cpenu xummueckux saemenToB Li, Na, K, Cs nanbonee spko CBONCTBa MeTalia BEIPAXKEHBI V:
1) nutus; 2) natpust; 3) kanus; 4) nesus.
A5. Bemectam, popmyisl koTopeix NaHCO3, Na2CO3, Na2S04, NaHSO4, cooTBeTCTBYIOT
Ha3BaHUS:
1) rumpokapOOHAT HATPUs, KapOOHAT HATPHS, Cyab(AT HATPHUS, THAPOCYIb(hAT HATPHS; 2)
KapOOHAT HATPHS, THIPOKAPOOHAT HATPHS, TUAPOCYIL(DAT HATPHS, CYIb(aT HATPHUS, 3)
rUApoCcyab(haT HATPHS, CyabhaT HATPHS, THAPOKAapOOHAT HATPHUs, KapOOHAT HAaTpHs; 4) cyabdar
HATpHs, KapOOHAT HATPUS, THAPOKAPOOHAT HATPUS, THAPOCYIb(PAT HATPHUS.
A6. Xumnuecknii amemenT Ne 11 oOpasyer okcua v THAPOKCH COCTaBa!

1) 220 u DOH; 3) 3203 u 3(OH)3; 2) 50 u D(OH)2; 4) 502 u H2203.
A7. KoBaJIeHTHOI HETIONSPHOMN CBSI3bI0 00Pa30BaHBI MOJIEKYIIBI BEIIECTB:

1) 02, N2, H2, CI2; 3) 02, 03, NH3, N2;

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

AS8. TTomsspHOCTE CBSI3M B OOMBINIEH CTENEHN BBHIPayKEHA Y BEHIECTBA!

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

A9. AToMBbI yriepoaa u KpeMHHsI UMEIOT:

1) ogMHAKOBOE YHCIIO HJICKTPOHHBIX YPOBHEH; 2) OIMHAKOBBIC PAANYCHL; 3) OJMHAKOBOE YHCIIO
3JIEKTPOHOB Ha BHEILIIHEM 3JICKTPOHHOM YPOBHE; 4) OMMHAKOBOE YUCIIO MIPOTOHOB B SIZPE.

A10. ®uoneToBslil JAKMYC U3MEHSIET OKPACKY Ha KPACHYIO B PE3yJbTaTe PEAKLUU C BOJOU Bcex
BEILIECTB psija:

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

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

All. KauecTBeHHOH peakuueil Ha COJISHYIO KHCIIOTY U €€ COJIU SIBJIETCSl pEeaKius C:

1) HuTparom cepedpa; 2) GpUOIETOBBIM JaKMyCOM; 3) THAPOKCHIOM Oapwst; 4) Cyab(haTtom Meu.
Al2. AMMHUaK Helb3sl IOMYyYUTh Pa3I0oKEHUEM:

1) kapboHaTa aMMOHHSE; 2) XJIOpHIa aMMOHHST; 3) HUTpaTa aMMOHHUS; 4) OpOMH1a AMMOHHSL.
A13. Ilpn 0OBIYHBIX YCIIOBUSX OCHOBaHHUSI MOXHO MOJYYHTH TP B3aMMOACHCTBUU C BOJIOM:

1) BaO, CuO, FeO; 3) MgO, ZnO, Al203;

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

Al4. KomuuectBy BemectBa 1,5 monb paBHa macca ruzpokcuzaa memu (11):
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1)98r; 2)196T; 3)147 1, 4)980 1.

Al5. Peakuus FeCl3 + 3NaOH ¢ Fe(OH)3 + 3NaCl otHOCHTCSl K pEaKLUsIM:
1) coenunenus; 2) pasnoxenus; 3) 3amenieHus; 4) oOMeHa.

A16. Ilpu npokanupannu Manaxura (CuOH)2CO3 obpasyroTcst:

1) CuO, CO2 u H20; 3) Cu u H2CO3; 2) (CuOH)2 u CO2; 4) Cu20, H20 u CO2.
A17. OKHCIUTENbHO-BOCCTAHOBUTEIBHONW PEAKIMEH SBISETCS:
1) 4NH3 + 302 « 2N2 + 6H20; 2) SO2 + H20 + H2S03; 3) NaCl+ AgNO3 « AgCl +

NaNO3; 4) 2AI(OH)3 « AI203 + 3H20.

Al18. B peakuuu coeTuHEHHs a30Ta C BOJOPOJIOM a30T:

1) moHMXkaeT CTeleHb OKUCIIEHMs; 2) MOBBIIIAET CTENeHb OKUCIIEHUS; 3) He U3MEHSET CTENeHb
OKHCIIeHUSI; 4) SIBJISETCS] BOCCTAHOBUTEEM.

A19. CepHast KUCIOTa MOKET PEarupoBaTh C KaXIbIM BEIIECTBOM psJia:

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

A20. C xaxapiM BemectBoM psiaa K20, CaO, NaOH, H20 Gyzner pearupoBaTh:

1) runpokcun kanus; 2) cynbhat Oapus; 3) okcun yraepoaa (1V); 4) oxcun memau (11).

A21. O6wem okcuaa yriepona (IV), Beiaenstomierocs npu pasioxkennn 500 r kapOoHaTa KabIus,
paBeH:

1)112 m; 2)224n; 3)112xm 4)22,4 1.

A22. Cepras KucjoTa He OyIeT pearupoBarh C:

1) rugpokcugom Gapwusi; 2) okcugom menu (11); 3) nunkom; 4) okcugom yriaepoaa (V).

A23. KonmmgecTBo BemiecTBa 1 00eM BOJOPO/Ia, TOTYUYSHHOTO TIPH B3aWMMOICHCTBHH 5 MOJIb IIMHKA
C COJISTHOM KUCIIOTOM, COOTBETCTBEHHO PaBHBI:

1) 5 moms, 112 1 3) 2 moms, 44,8 1; 2) 3 monb, 67,2 11; 4) 1 monsb, 22,4 1.
A24. B ypaBHEeHHH TOPEHHUs CEPOBOAOPO/Ia ¢ oOpa3oBanueM okcua cepsl (IV) koaddumment
nepest KUCIIOpoI0M PaBeH:

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

A25. Jlerkuii ra3 ¢ Pe3KUM 3alaXxoM IMOJIYIHTCS B PE3YIbTATE PEAKIIHH MEKITY:

1) NH4Cl u Ca(OH)2; 3) COu02;2) H2 u O2; 4) CaCO3 u HCI. A26.
CoxkpareaasiM HOHHBIM ypaBHeHHEeM Cu2+ + 20H— = Cu(OH)2 MoXeT OBITH BBIPAXKEHO
B3aUMOJIEUCTBUE MEXKY:

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

A27. OnHOBPEMEHHO B paCTBOPE MOTYT HaxomuThest noHbl: 1) Ag+ u Cl-; 2) Ba2+u SO42—; 3)
Na+ u Cl-; 4) Fe2+u OH-.

A28. Peaxmmuu runpokcuaa xenesa (1) ¢ cepHOlt KHCITIOTOl 0TBEUaeT COKpAIIeHHOE HOHHOE
ypaBHEHHE:

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

A29. YToOBI OIpeeNnnTh, )KeNe30 WIH IUHK HAXOAUTCS B DJIEKTPOXUMUYIECKOM PSIy HATIPsKEHUH
METAaJIIOB JIeBee, MOYKHO BOCITOJIb30BATHCS:

1) Bomoii; 2) uurpatom menu (l1); 3) aurpatom xenesa (I); 4) HurpaTom nuHKA.

A30. CropocTb peakiin MKy cyibdumaom xene3a (1) u constHOl KUCTOTOM MOBBICUTCS, SCIIH:
1) mmenvunth cyabdum sxenesa (11); 2) oxmamuTh pearupyroyo cMech; 3) MOBBICUTH JIABJICHHUE;
4) TOHW3HTH JaBJIEHME.

A31. Cokpamennoe nonaoe ypaBaenue Fe3+ + 30H— = Fe(OH)3 orpaxaer cymHoCcTh
B3aMMOJICHCTBUS MEXKIY:

1) xmopuaom >xenesa (I111) u ruapokcruIOM Kanws; 2) )Kene30M | THAPOKCHIOM HATPUS; 3) OKCHUIAOM
xenesa (I11) u Bomoii; 4) cynedarom xenesa (I11) u Bogoit.

A32. Cxema OKHUCIIEHUS XpoMa:

DCr0e Cr+2; 2)Cr+6+ Cr+3; 3)Cr+3 ¢ Crt2; 4) Cr+3 « Cr0.

A33. Obpa3zoBanue 6e10ro ocajka Ipyu MPOIYCKaHUH ra3a B OECLBETHBIN pacTBOP ILETOUYH
MPOMCXOAUT MPH B3aUMOJCHCTBHUH:

1) Ca(OH)2 u CO2; 3) LiOH u H2S; 2) KOH u P205; 4) Ca(OH)2 u HCL
A34. HesimoBUTBIE Ta3bl COCTABIISIOT IPYIIILY:
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1) H2, CO, CO2; 3) 02, N2, 03; 2) HCl, CI12, H2S; 4) 02, CO, H2S.
A35. T'a3 oOpazyercst Ipu JEHCTBUH CONSHOW KUCIOTHI Ha:

1) oxcua HaTpus; 2) XJI0pua HAaTpus; 3) kapOoHAT HATPUs; 4) THIPOKCH] HATPUSI.

A36. Hutpat menu (I1) Henb3g MOTy4HUTE C TOMOLIBIO BEIIECTB:

1) Cu mu HNO3; 3) Cu(OH)2 u HNO3; 2) CuO u HNO3; 4) CuCI2 u NaNO3.
A37. ®opmyIibl TONBKO OCHOBHBIX OKCHIOB YKa3aHBI B PAY:

1) Fe203, P205, ZnO; 3) Na20, CuO, Ca0;

2) SO3, CO2, NO2; 4) A1203, BaO, CO2.

A38. TBepaoe TyromiaBKkoe BEIIECTBO aiMa3 UMEET KPUCTAIUTU-YECKYIO PEIIETKY:

1) atomMHYy10; 2) HOHHYIO; 3) METAIUINIECKYIO; 4) MOJIEKYIIPHYIO.

A39. B monekyie okcuaa yraeposaa (IV) gucio oOImux 3JIeKTPOHHBIX ITap PaBHO:

D1, 2)2; 3)3; 4)4

A40. Okcun aMm(pOTEpPHOr0 XapakTepa 00pa3yeT XUMHUYECKUN JIEMEHT, B aTOMaxX KOTOPOro
Clle/IyrolIee pacipeielIeHne JIEKTPOHOB O DJIEKTPOHHBIM CIIOSM:

12,81 22,82, 3)2,8 3, 4)2,8,4.

A41. OtHOCHUTENBHAS TUIOTHOCTD T'a3a a30Ta MO BOJAOPOY paBHA:

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

A42. Ha ropenne 20 1 MeTaHa 3aTpaunBaeTCsi KUCIOPOI 00bEMOM:

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

A43. Hanwame XJI0pOBOIOpOa B PACTBOPE MOKHO OOHAPYKUTH C TIOMOIIBIO:

1) aurpara Gapust; 2) THAPOKCHIA Kaus; 3) HUTpaTa cepebpa; 4) THAPOKCHIa OapusL.

A44. K oKHCITUTEIHPHO-BOCCTAHOBUTEILHBIM PEAKITUSIM OTHOCST POIIECCHI;

1) pacTBOpeHHE TIOBAPEHHOM COJIH B BOJIE; 2) pa3liokeHre KapOoHaTa HATPHS; 3) pKaBJICHIE
xernes3a; 4) pacmaj yroJllbHOM KHCIIOTHI Ha YIJIEKUCIIBIN Ta3 U BOLY.

A45. ConssMu SIBIISIFOTCSI BCE BEIIECTBA Psizia:

1) MgSO4, H2CO3, Fe(OH)2; 3) CuS04, Ba(OH)2, NaCl;

2) NH4CI, NH40OH, SOg; 4) NacCl, FeS, BaSO4.

A46. HutpaT-HOHBI TIPH JUCCOITAAIINNA 00pa3yeT BEIIECTBO:

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

A47. Ilpu oxucnennu 6,4 T Mmeau odpa3oBanock 6,4 T okcuma meau (II). MaccoBast 107151 BEIXOaa
MPOAYKTA PEAKIIUU PaBHA:

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

A48. Kucnoty, a 3aTeM IIenods HCIOMB3YIOT MIPH OCYIIECTBICHUH MTPEBPAIICHHN:

1) CuO ¢ Cu(NO3)2¢ Cu(OH)2; 2) HCl+ NaCl+ AgCl, 3) CaCO3+ CaO -
Ca(OH)2; 4) H2 SO4 « Na2S0O4 + Ba SO4.

A49. OuucTUTh BOAY OT BPEOHBIX MPUMECEH MOXKHO:

1) xunsuennem; 2) nobasiaeHneM B Hee KpuctawioB KMnO4; 3) ¢punsrpoBanmem; 4)
(dbunpTpoBaHEEM, KUIISTIEHUEM, AoOaBIeHneM KMnO4.

A50. K 11,8 T cepHoii kHCTOTHI 100aBUM 6,5 T nHKa. Macca 1 popMylia BemecTBa, OCTaBIIErocs: B
n30BITKE:

1)2rZn; 2)2rH2S04; 3)1rZn, 4)1rH2SO0O4.

B9. B okucanTenbHO-BOCCTAHOBUTENBHON peaKLMK Mporu30L1o npeppamenue PO « P+5. Oror
TIpOIleCcC Ha3bIBALTCA ... .

B10. ®enondranenH B pacTBOpe MIENOYN MPUOOPETALT ... IIBET.

TECT 3
K kax710My 3a1aHUIO0 JAHO HECKOJIbKO OTBETOB, U3 KOTOPBIX TOJILKO OJIMH BEPHBIA.
Al. B pagy HCIO4 « HCIO3 « HCIO » HCI crenens oKHCIEHHS XJI0pa:
1) momwmwkaercs ot +7 mo —1; 2) mosermaercs ot —1 1o +7; 3) moseimaercs ot 0 go +5; 4)
HoHMWXaercs ot +7 go +3.
A2.Y aToOMOB XUMHYECKOT'0 JIEMEHTa YIJIePO/Ia YUCIIO 3JIEKTPOHOB Ha BHEIIHEM 3JICKTPOHHOM

YPOBHE PaBHO:
1)2; 2)4; 3)1; 4)6.
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A3. Cxema pacnipeneneHus JIeKTPOHOB MO YPOBHAM — 2, 8, 5 — COOTBETCTBYET XUMHUECKOMY
3JIEMEHTY, CTEMEeHb OKHUCIEHHUS KOTOPOTO B BOJIOPOAHOM M BBICIIEM KHCIOPOIHOM COSIUHEHUSX
paBHa:

1) 5u+3; 2)-2u+6; 3)-1u+7, 4)-3u+5.

A4. B pany okcunos Na20, Al203, P205 npoucxoaut u3MeHeHnEe CBONUCTB:

1) OT OCHOBHBIX K KHCIIOTHBIM; 2) OT KUCJIOTHBIX K OCHOBHBIM; 3) OT OCHOBHBIX K aM(OTEpHBIM; 4)
OT KHCJIOTHBIX K aM(OTEPHBIM.

AS. Ha3BaHus «aMMHaK», «yTapHBIH Ta3», «CEPOBOAOPON», «O30H» COOTBETCTBEHHO UMEIOT:

1) NH3, CO2, H2S, 02; 3) NH3, CO, S02, 03; 2) NH3, CO, H2S, O3; 4) NH3, CO2,
H2S, O3.

A6. Boictmii okeua 3205 u neryyee BogopoaHoe coequHenne OH3 uMeroT 3yeMeHThI:

1) mepBoit A rpymnmsl; 2) Tperbeld A rpymmbl; 3) nsToi A rpymnmbl; 4) cenbMoil A rpyIIBL

A7. XuMUYeCKH 3JIEMEHT, B aTOME KOTOPOT'O 3JIEKTPOHBI [0 YPOBHSIM pacIipeneseHsbl Tak: 2, 8, 6,
o0pa3zyer C BOIOPOJIOM XUMHUECKYIO CBSI3b:

1) KOBaJICHTHYIO MOJISAPHYIO; 2) KOBAJICHTHYIO HEMOJSIPHYIO; 3) HOH-HYIO; 4) METaIUTUYECKYIO.

AS8. Hucno KoBaJeHTHBIX CBSI3EH MEXKIY aTOMaMH a30Ta B MOJIEKYJIE a30Ta PaBHO:

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

A9. ATOMBI HaTpUsI U MarHUsl UMEIOT:

1) onMHAKOBOE YHCIIO SJEKTPOHOB; 2) OJMHAKOBOE YHCIIO JJIEKTPOHHBIX YPOBHEH; 3) OMHAKOBYIO
CTETleHb OKHMCJICHUS B OKCHJIaX; 4) OJMHAKOBOE YHCIIO MPOTOHOB B sIPax.

A10. ®enondranenH U3MeHSIET OKPACKy Ha MaJIMHOBYIO B pPe3yJIbTaTe PEaKInH C BOJON BCEX
BEIIIECTB, BXOAIINX B IPYIITY:

1) BeO, Zn0O, Fe203; 3) S02, S0O3, P205; 2) Na20, BaO, K20; 4) CuO, FeO, MgO.
Al1l. Tunpokcun meau (1) MOXKHO TTONYYUTH TPU B3aMMOJICHCTBUH PacTBOPOB:

1) xmopuna meau (II) u ruapokcuaa nuHka; 2) cynbhara meau (1) u xjgopuna HaTpust; 3) HUTpaTa
vemu (I1) u ruapokcnaa xanust; 4) kapobonara menu (1) u cepHON KHCTOTHI

Al2. Ha3BaHus «HeraiieHas U3BECTb)» U «TallleHasl U3BECTh» COOTBETCTBEHHO MMEIOT BEIIECTBA:
1) CaO u Ca(OH)2; 3) CaCl2 u Ca(HCO3)2; 2) CaCO3 u CaO; 4) CaOu
CaCOs3.

Al13. IIpu B3aNMOACHCTBUU MENX ¢ KOHIICHTPUPOBAHHONW a30THOM KHCJIOTOM 00pa3yercs ras
Oyporo 11BeTa, KOTOPbIil Ha3bIBAETCSL:

1) oxcumom azora (IV); 2) ammuakoM; 3) XJI0pOBOIOPOIOM; 4) XJIOPOM.

Al4. B nByx Monsix cynb(dara Kamwsi Macca Kajws paBHA:

139, 2)174r1, 3)156r;, 4)78T.

Al5. OKHCIUTETHHO-BOCCTAHOBUTEIILHON PEAKITUEH SBIIICTCS PEaKITH:

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

Al6. I'mapokcun HaTpus OyJeT B3aMMOACHCTBOBATH C:

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

Al7. Peaknuro 4FeS2 + 1102 « 2Fe203 + 8 SO2 oTHOCAT K peakiusim:

1) noHHOTO OOMEHA; 2) OKACIHTENPHO-BOCCTAHOBUTENBHBIM; 3) COeNMHEHMS; 4) HEUTpaTH3aIii.
A18. B peakiuu 6P + SKCIO3 « 3P205 + 5KCI docdop:

1) BoccTanaBIUBaeTCs; 2) OKUCIACTCS; 3) ABISIETCS OKUCIUTENEM; 4) IIOHMKACT CTEIeHb
OKHCJICHHS.

A19. I'mapokcun HaTpust OyIeT pearnpoBaTh ¢ KaKIIM BEIIECTBOM ps/IA:

1) CuCl12, P205, KOH, CuO; 3) FeCl12, H2S04, MgO, CO2; 2) CO2, HCl, SO2, CuSO4;
4) NH3, HNO3, ZnCI2, SO3.

A20. Ocanok roay6oro 1sera BbIIagaeT NP J00aBICHUH B PACTBOP TMAPOKCHA Kajus:

1) xmopupa G6apwust; 2) xmopuna xxenesa (I11); 3) xnopuna ammonus; 4) xnopunga meau(1l).

A21. Ilpu nonaOM cropanuu 340 r aMMHaKa BBIACISIETCS a30T 00BEMOM:

D112m 2)224n 3)2241m; 4)112 n.

A22. OcHOBHBIE CBOMCTBA MPOSABISAIOT BCE BEIIECTBA PYIIIbL:

1) SO2, CaO, CaCO3; 3) NH3, HCI, CuO; 2) CaO, NaOH, Ca(OH)2; 4) A1203,
P205, Ba(OH)2.
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A23. Bogopoa Maccoit 60 T BCTynuI B peakIUIo COeAMHEHUS ¢ a30ToM. KonudecTBo BelecTBa u
00beM 00pa30BaBIICrOCsS aMMHAKa!

1) 10 mons, 224 1; 3) 2 monsb, 44,8 115 2) 5 Monb, 112 i 4) 20 mons, 448 1.
A24. B ypaBHCHHH PEaKIUU PA3JIOKECHUS THAPOKCH]IA ATFOMUHUS KO3PHHUITMEHT nepen hopMyioi
BOJIBI paBEH:

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

A25. I'a3 Oyporo 1Bera moixy4aercs B pe3yjbTaTe B3auMOICHCTBUS:

1) Zn ¢ H2S0O4 ; 3) Cu ¢ HNO3 (koni.); 2) Cu ¢ H2SO4; 4) Mg ¢ HCL.
A26. B3anmopeiicTBIE pacTBOPOB XJIOpU/a HATPHS U HATpaTa cepedpa BhIpaXkaeTcsi COKpPAICHHBIM
HOHHBIM ypaBHeHHeM: 1) Ag+ + Cl- = AgCl; 3) H+ + OH- = H20; 2) Na+ + NO3—

NaNO3; 4) Ca2+ + CO32— = CaCO3.

A27. Jlns pacrio3HaBaHus CONEH YTOJIbHOM KUCIOTHI MOXKHO HMCITOJIB30BATH:

1) runpoKCua HaTpUsL; 2) CONSHYIO KUCIIOTY; 3) XJopu HaTpusi; 4) HUTpaT aMMoHHMs. A28.
CokparnieHHbIM HOHHBIM ypaBHeHHeM Cu2+ + 20H— = Cu(OH)2 moxeT OBbITh BBIPa)KEHO
B3aUMOJICUCTBUE MEXKY:

1) CuO u NaOH; 3) CuCI2 u Fe(OH)2; 2) CuSO4 u KOH; 4) Cu u KOH.
A29. OOHapyKUTh B PaCTBOPE XJIOPHJI-MOHBI MOYKHO C TIOMOIIBIO pacTBOpa:

1) dbenondranenna; 2) uurpara cepebpa; 3) memnoun; 4) uutpara ceunma (I1).

A30. C naubobliell CKOPOCTBIO B3aMMOCHCTBUE C COJITHOW KHCJIOTOM OyIeT MPOUCXOIUTD V:

1) onosa; 2) xene3a; 3) nunka; 4) maraus. A31. CokpamienHoe HoHHOE ypaBHeHne Ba2+ + SO42—
= BaSO4 orpaxaer CymHOCTh PEAKIINA MEXKY:

1) okcumom Oapus u okcuaom cepbl (1V); 2) rumpokcumom Gapust u okcugaom cepsl (IV); 3) Gaprem
U CepPHOM KHUCIIOTOM; 4) XIopuaoM 6apus u cyiab(aToM HATPHS.

A32. Cxema OKHUCIIEHHUS a30Ta:

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

A33. Ilpu B3aumoneiictBun okcuaa menu (1) ¢ Bomopomom (mpu HarpeBaHUM ) TPU3HAKOM PEAKIINN
SIBIISICTCS:

1) u3MeHEeHHnE KPacHOTO I[BETa ITOPOIIKAa Ha YePHBIN; 2) H3MEHEHHE 3a1axa rasa; 3) n3MEeHCHHE
YEpHOTo I[BETAa MOPOIIKa Ha KPacHBIN; 4) MOABICHHUE Oyporo rasa.

A34. CriocoO0oM BBITECHEHHUS BOIBI MOKHO COOpaTh B COCYII:

1) xkucnopon; 2) aMMHuaK; 3) XJI0pOBOIOPO; 4) CEPOBOIOPO.

A35. He oOpa3zyeTcs ra3 mpu B3aUMOJICHCTBUU:

1) KOH u HNO3; 3) CaCO3 u HCI; 2) KOH u NH4CI; 4) Zn u H2SOA4.
A36. Ilpu B3amMopelicTBUY KapOOHATa KaJbIWs U COJMISTHOW KHUCIOTHI TOTYIUTCS:
1) CaCI2 u H20; 3) CaCl2 u CI2;

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

A37. AMbOTEpHBIMU SBIISIOTCS 002 OKCHIA TIApHhI:

1) A1203 u SO3; 3) SO3 u CuO; 2) CuO u ZnO; 4) ZnO u AI203.
A38. Kpucramnnueckuid oA OTHOCAT K BEIIECTBAM, KPUCTAJUTMYECKON peleTKOM KOTOPBIX
SIBIISIETCSL:

1) aromuast; 2) woHHas; 3) MeTauTHYecKast; 4) MOJICKyIIspHas.

A39. Tpu oOmmx >MEKTPOHHBIX HMapbl BO3HUKAIOT MIPH 00pa30BaHUM MOJIEKYIT:

1) xsopa; 2) Bomopona; 3) a3ota; 4) KHCIOopoa.

A40. Oxcuabl ¥ THAPOKCHIBI OCHOBHOT'O XapakTepa 00pa3yloT XUMUYECKHE IIEMEHTEHI,
MOPSIIKOBBIE HOMEPA KOTOPBIX B IEPUOJUYECKON CHCTEME:

1)6,7,8; 2)11,12,13; 3)14,15,16; 4)3,11,19.

A41. MeraHn TspKenee BOAOpOJia B:

1)5pa3; 2)8pa3; 3)7pas3; 4)6 pas.

A42. TIpu ropennu 100 i1 cepoBoopoaa 06bem obpasyromierocs okcuaa cepbl (1V) paBen:
1)100 n; 2)200x; 3)150m 4)50 .

A43. He B3anMoneicTBYIOT (IIpH H. y.) APYT C APYroM:

1) SO3 u H20; 3) P205 u H20; 2) SiO2 u H20; 4) NH3 u H20.
A44. K oKHCIUTETBHO-BOCCTAHOBUTENBHBIM PEAKIUAM HE OTHOCAT B3aUMOJIEHCTBUE:

1) Mgu O2; 2) HClu NaOH; 3) SO2u O2; 4)Znwu H2SO4.
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A45. K KUCIIOTHBIM OKCHUJIaM OTHOCHUTCS PSJT BEIIECTB:

1) SO2, P205, CO2; 3) SO3, P205, FeO; 2) CuO, AI203, Si02; 4) K20, H20,
SO2.

A46. C oOpa3oBaHueM Cyib(aT-aHUOHA TUCCOIMUAPYET:

1) Na2S03; 2) Na2S; 3) Na2S04; 4) NaOH.

A47. Tlpu B3auUMOJEHCTBHH C COISTHON KUCIIOTOM 224 1 aMMuaka oopaszoBanoch 481,5 T xyopuia
aMMOHUs. MaccoBast I0JIs BBIXOJIa MPOIYKTa PEAKIIHH:

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

A48. YpaBHEHHE OKUCIUTEIHHO-BOCCTAHOBUTEILHON PEAKIINY:

1) CaO + CO2 = CaCO3; 3) Zn + 2HCI1 = ZnCI12 + H2; 2) BaO + H20 = Ba(OH)2; 4)
KOH + HNO3 = KNO3 + H20.

A49. Ha BOIOOYHCTUTETBHBIX COOPYKEHUSAX ISl OYMCTKU BOJIBI HE UCIIONB3YIOT:

1) punbrpoBanue; 2) xopupoBanue; 3) ynbTpaduoiaeToBoe 00IyueHue; 4) MoAIIeIaYrBaHuE.
AS50. Jlns cuntesa ammuaka coequamii 300 1 Bogopoaa u 200 i1 azota. O0beM U30bITKA rasa:
1)50 n1; 2) 100; 3)200 1; 4) 300

1.3. Ilpumepnvie 6onpocwl 011 RUCLMEHHO20 KOHMPOIs
1. JloxkaxuTte Tpemsi peakusIMH C DPa3HBIMU KJIaccaMU BEIIECTB BOCCTAHOBUTEIIbHBIE
CBOMCTBA MarHusl.
2. OCylecTBUTh NMPEBPAICHUS:

N2 — NHz — NO — NO2 — HNOs — NHsNO:s.
3. Ckompko rpamm okcuaa mean (II) momydmres mpu paznoKEHHH TaKOTO )K€ KOJIMYECTBA
runpokcuaa meau (1), Ha pactBopeHme kotoporo 3arpatmiock 19,6r 20%-ro pactBopa
CEpPHOM KHUCJIOTHI?
4. 13 Bemects, Gopmynbl koTopeix S, Ca, SOz, H2SO4, BaSO4, SOs, Na2SO3? CocraBbte
TEHETHUYECKUM PSII.
5. CocraBpTe cxemy mnosydeHust xiopuma skemesa (III) w3 oxcumma sxemeza (II). Han
CTpeJKaMu TMEepexo0B Hanumure (opMylbl HEOOXOAUMBIX BEIIECTB W YCIOBHS
MIPOBEJICHUS PEAKIIUH.
6. M3 BemecTB, GOpMYIIBI KOTOPBIX:

CHz; —CH:—-CH:—C=0, C4Hay, C4Hs0H, C4HoCl,

|
OH

CHz:—CH2—CH:-C=0
|
H
COCTaBbTE TECHETHUYECKHH psii. Hanummre ypaBHEHHUS peakiMH BTOPOTO IPEBpAIICHUS
MOJIyYCHHOTO FeHETUYECKOTO psija.
7. Beruuciaure o0bEM Bojgopona  (H.y.), HMOJYy4YEHHOTO TpU B3auMoAeWcTBuU 6,75T
AIFOMUHUS C U30BITKOM COJITHOW KUCIIOTHI.
8. B cxeme peakuun
H20 + P + HNO3 — H3PO4 + NO.
pacctaBbTe KOA(GGUIIMEHTH METOJOM DIIEKTPOHHOTO OanaHca, YKaXKUTE OKHCIUTENb U
BOCCTaHOBHTEb.
9. CocraBbTe ypaBHEHUS PEAKIIHIA MO CIEAYIOIIEH cXxeMe:
Fe ' FeCl, 2 Fe(OH), 3 Fe(OH)s * Fe,03 ° Fe.
10. TTo TepMOXUMHUUYECKOMY YPABHEHUIO PEAKIIUU
C+02 — CO21 + 402 xIx
BBIYHMCITUTE KOJMYECTBO TEIJIOTHI, BBIICIUBIICHCS MPU CTOPAHUH 1KT yTIIs.
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1.4. IIpumepnvie 60npocwl 01 NPOBEOEHU NPOMEIHCYMOUHOT AMMECMAYUU

1. I3oMepust OPraHu4eCcKUuX COCIMHEHUN U €€ BUIBI.

2. Peakuust MIOHHOTO OOMEHA. Y CIIOBHS UX HEOOPATUMOCTH.

3. CKopocTh XHMHUYECKUX peakiuid. DaxkTopbl, BIUSIOMIME HA CKOPOCTh XHMHYECKOM
peakuuu (3aBUCHMOCTb CKOPOCTH OT HPUPOJbI, KOHLEHTPAallMKM BEIIECTB, IUIOLIAaU
ITOBEPXHOCTH CONPUKOCHOBEHHUSI PEarupyrolnX BELUIECTB, TEMIIEPATYphl, KaTalIu3aTopa).

4. TlpupoHble MCTOYHMKHM YIJI€BOJOPOAOB. Vcronb3oBaHME MX B KauecTBE TOIUIMBA U B
XUMHUYECKOM CUHTE3E.

5. O0mas xapakTepucTUKa METaJJIOB rIaBHbIX noarpynn 1-3 rpynn (1A-3A rpynn) B cBsizu
C UX IOJIO)KECHUEM B IEPUOAUYECKON CHCTEME XMUMHUYECKUX diaemeHToB /.M. MenneneeBa u
0COOEHHOCTSIMH CTPOCHHS UX aTOMOB.

6. Merammmyeckas ~ XMMHYECKass  CBs3b, XUMHUYECKHE CBOMCTBA METAJUIOB  Kak
BOCCTaHOBHTEJH.

7. TlpupenbHble OJHOATOMHBIE CHHPTHIL, WX o0Omas QopMmyna. DTaHOJ, 3JIEKTPOHHOE
CTpoeHue, (pu3nveckre, XUMUYECKUEe CBOMCTBA, TPUMEHEHHUE.

8. O0mIas xapaKTepuCcTHKa HEMETAUIOB TIaBHBIX rmoarpymi 4-7 rpymm (4A-7A

IPYII) B CBA3M C UX IOJIO)KEHUEM B IEPUOJINYECKON CUCTEME XMMHUYECKUX 31emeHToB JI.1.
MenneneeBa 1 0COOEHHOCTSIMH CTPOEHUHN UX aTOMOB.

9. H3MmeHeHHWE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB HEMETAIIOB Ha IPHMEpE
2JIEMEHTOB 4 A rpynIbl.

10. T'nmumepuH — TpeACTaBUTENh MHOTOATOMHBIX cnupToB. CTpoeHme, (u3ndeckue H
XMUMHYECKHE CBOMCTBA (peakius 3TepuuKannn), IpuMeHEeHHE.

11. AnmoTpomnusi BEmIeCTB, COCTaB, CTPOSHUE, CBOMCTBA aJUIOTPOITHBIX MOAU(DHKAITIH.

12. ®enou, ero cTpoeHHE, CBOWCTBA, IPUMEHEHHE.

13. DnexkTposm3 pacTBOPOB M pPACIUIaBOB CoJIeH (Ha TpUMepe XJOopuaa HaTpusi).
[IpakTHueckoe 3HaYEHHUE IEKTPOIHU3a.

14. Anpaerunel, ux oodmas Gopmysna, XMMHYECKHE CBOMCTBA, TIOJyYeHUE U TIPUMEHEHHE (Ha
MIpUMepe MypPaBbUHOTO U YKCYCHOTO aJIbJIETHJIOB).

15. BonopoaHbie cOeTUHEHUSI HEMETAIIOB. 3aKOHOMEPHOCTH B M3MEHEHUU UX CBOWCTB B
CBS3M C TMOJIOKEHHEM XHMHUYECKHUX OJJEMEHTOB B mepuoaunyeckoit cucreme [I.U.
Meunneneena.

16. IIpenenbHbIE OJTHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI, MX 001Ias (Gopmyna.

17. YkcycHas KucnoTa, CTpyKTypHas popmysa, CBONCTBa, IPUMEHEHHUE.

18. Brpicimiue OKCHIIBI XUMHYECKHX DJIEMEHTOB TPEThEro IMepuojia. 3aKOHOMEPHOCTH B
W3MEHEHUU WX CBOMCTB B BSI3U C TOJOXEHHUEM XHUMHYECKHUX DJIEMEHTOB B IEPUOIUYECKOM
cucrteme /.M. MenneneeBa. 19. XapakrepHbleXUMHYECKHUE CBOWCTBA OKCHUIOB: OCHOBHBIX,
aM(pOTEepPHBIX, KUCIOTHBIX.

20. XKupsl, ux cocraB u coiicTBa. JKuphl B MpHUpoOJE, MpPEBpallleHrue KUPOB B OpraHU3Me.
[IpotyKThl TEXHUYECKOU MepepadOTKH KUPOB, IOHATHE O MbLIAX.

21. KucnoTsl, ux kiaccupukanus U XMMHYECKHE CBOWCTBA HAa OCHOBE MPEICTaBICHUN 00
ANEKTPOIUTHYECKON aucconnanui. OcoOEHHOCTH CBOWMCTB KOHIIEHTPUPOBAHHOW CEpPHOM
KHCJIOTHI Ha IPUMEPE B3aUMOAECHUCTBHUS €€ C MEIBIO.

22. llenmono3a, coctaB, GU3NYECKUE M XUMHUYECKHE CBOMCTBa, mpuMeHeHue. [loHsTHe 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOTO BOJIOKHA.

23. OcHoBaHus, UX KIacCH(PHUKAIUSI U XUMUYECKHE CBOMCTBA Ha OCHOBE MpECTaBIeHUN 00
AIEKTPOJIUTUYECKON TUCCOLUALINY.

24. T'moko3a — TpPEICTaBUTENIb MOHOCAXOPHUIOB, CTpPOCHHE, (PU3MUECKHE U XHUMHUYECKHE
CBOICTBA, IPUMEHEHHE, ONOJIOTHYECKas POJIb.

25. Kpaxmai, HaXx0oxJAeHHUE B IPUPOJE, TUAPOINU3 Kpaxmaia, MPUMEHEHHE.
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26. T'mpponus comeit (pa3oOparh MEpBYIO CTaAMIO THUAPOIM3a COJICH, 0Opa30BaHHBIX
CUJIbHBIM OCHOBAHHMEM M CJIa00M KUCIIOTOH, ClIa0bIM OCHOBAaHHUEM M CHJILHOM KHCIOTOM).

27. AMUHOKHCIOTHI — aM(OTEpHbIE OPraHUYECKUE COCTUHEHHUS, UX CTPOSHHE, XMMHUYECKHE
CBOMCTBa (B3aMMOJEWCTBHE C COJISHOM KHCJIOTOHM, IIejJoYyaMu, Jpyr C JApyrom),
IIPUMEHEHHE, OMOJIOTMYECKas polib.

1.5. lIpumepnvie mecmosvie 3a0anus 0131 NPOGEOCHUS NPOMEICYMOUHOU AMMECMAUUU

1 Bapunant
Yacrtp A.
Al. B3zauMmozelicTBre HaTpusi C BOJIOM OTHOCUTCS K PEAKLIMSIM:
a) COCIMHEHUS; 0) pasnoKeHus;
B) 3aMEIICHUS; r) oOMeHa.

A2. ITpu OKHCIIEHUH MYPAaBBEUHOTO albJETH/Ia TO MYPaBbUHON KUCIIOTHI CTETICHb
OKHCJIEHUS yIJIepoJa U3MEHUTCS:

a) ot 0 no +2; 0) ot +2 5o +4,

B) ot 0 10 +4; r)otr —4 1o 0.
A3. YkaxuTe Ki1accu(pUKaIMOHHbIE XapaKTEPUCTUKH peaklii, ypaBHEHHE KOTOPOIL:
Cu(OH),CO3 — 2CuO + CO; +HO0.

[Ipu3znaxk 1.
I) coenunHenwue; I1) paznoxenue;
[11) 3amemienue; V) oOmeH.
[Ipu3nak 2.

A) OKHCIUTENIbHO-BOCCTAHOBUTENbHAS;  b) 6€3 M3MEHEeHUs CTEeH! OKUCIIEHUSL.
[Tpuznak 3.
1) obparumas;  2) HeoOpaTHMasi.
[Tpuznak 4.
a) PK30TEpPMUYECKas,; 0) PHIOTEpPMUYECKasl.
A4. Bo ckoibKO pa3 HaZ0 YBEIUYUTh KOHIIEHTPALMIO KUCIOPO/Ia B PEAKIIUH, YPABHEHUE
KOTOPOit 250; + O, — 3S0s3,
YTOOBI IPU YMEHbBIIIEHUH KOHIICHTPAI[UN CEPHUCTOrO ra3a B 5 pa3 CKOPOCTh peakluu He
M3MEHUIIACK:
a)Bl0pa3; ©O6)B2,5pa3a; B)BSpa3; r)B25pa3?
A5. Temneparypubiii K03 duimeHT peakuu paseH 2. Ha ckosibko rpajaycoB Haa0
YMEHBIIUTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIMH YMEHbIINIAch B 16 pa3?
a) Ha20°C; 6)Hna 30°C; B)Ha40°C; r1)Ha50°C.
A6. BoipakeHre KOHCTaHTHI JUCCOIUAINK (DTOPOBOJIOPOAHON KUCIOTHI UMEET BUI:

ak= HEl o g Ml e B[R] e L[]

] ff] [+ ] [+F] [+ ]

A7. CymmMa k03(p(pULIHEHTOB B COKpaILIEHHOM HOHHOM YPaBHEHUH PEaKINU
CEepOBOJIOPOAHOM KHCIOTHI ¢ pacTBopoM cynbgaTa meau(ll) cocrasnser:

a) 2, 0) 3; B)4, T)5.
A8. Kakoli u3 311eKTpOHOB JUCCOLMUPYET CTYIEHYATO?

a) AICls;  6) HsPOq; B) Mg(NOs); r) HCOONa.

A9. Ykaxure Gopmyny cosid, 00pa30BaHHOM CHIIBHOM KUCIOTON M c1a0bIM OCHOBAHUEM:
a) KClOy; 0) NaxSiOg; B) FeBrs; r) Cs;SOq.

A10. [l kakoi u3 coJied THAPon3 1o I cTyneHn BhIpakaeTcsi MOHHBIM YPaBHEHUEM:

M? + HOH < MOH* + H*?
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a) CaCl; 6) MgSOs  B) Ba(NOs); 1) SH(CHsCOO),

Yacrs B.

B1. /lana nenoyka npeBpamieHui:

C2H2 — CsHs — CeHsNO2 — CsHsNH2 — [CeHsNHs]'Cl™
Hanumure peakuuy BelECTB, OJYYEHHOTO 10 PEAKLIUU 3aMELEHMUSL.
B2. Ha ckopocTh roMmoTreHHOM Ta30(a3Hoi peakiinyi 0Ka3bIBAIOT BIUSHUE IPUPOIA
pearupymouux BelecTB, AaBjieHue (1, CIe0BaTeIbHO, KOHIIEHTPALUs BEIIECTB),
MIPUCYTCTBUE KaTaju3zaropa?
B3. Kak Ha3bIBaloTCS BELIECTBA, BOJHBIE PACTBOPHI KOTOPBIX MPOBOJAT IEKTPUUECKUH TOK
(HanuIIMTE TEPMUH BO MHO>KECTBEHHOM 4uCIE)?
B4.I1puBenensr Ha3BaHUS JIECSTH HEOPTAaHMUECKUX U OPraHMUECKUX BEIIECTB: HOINT
kanus, autpar xene3a(lll), cynbgut HaTpus, cynbhatr aMMoHuUs, XJIOPHU cepedpa,
caxapo3sa, dTaHaJlb, 0JieaT HaTpus, dTUialeTaT, uiuepruH. CKOJIbKO U3 HUX CIIOCOOHBI
THJIPOJIU30BATHCS ?

Yacrs C.
C1. JlonummuTe JIeBbIe YaCTH YpaBHEHUN XUMUYECKUX peakiuii. PacctaBpTe
KOA(PUIMEHTBI:
a).... > CaCOs+ 2 NaCl,
0) .... = Fez(S0u4)3 + Crz(SO4)s + K2SO4 + H20;
0]
B) .... > CHs — CH2 — CHs + CH3COOH;
0]
r)... > CHz — CH — CH — CH3 + NaBr
|
CH: CHs

C2. [Ins peakuuu, ypaBHEHUE KOTOPOH
O
CHsOH - H-C +H—Q
H
HaIMIIUTE BEIPA)KEHNE KOHCTAHThl PABHOBECHSL. YKaKUTE BCE U3BECTHBIE BaM CIIOCOOBI
CMEILEHHs paBHOBECHSI B CTOPOHY 00Opa30BaHuUs MEeTaHaJIs.
2 BapHWaHT
Yacts A.
Al. Kakoe u3 Beuiects, GopMyIibl KOTOPBIX IPUBEAECHBI HUXKE, HE MPOSBISAIOT KUCIOTHBIX
CBOMCTB? O
a) HoSeOs; 6) CeHsOH; B) CHsC ; r) HaTe.
H

A2. Kakoe u3 coiict akpuiioBoii kuciaotsl CH2 = CH — COOH 00ycnoBineHo HanmuuieM
KapOOKCHIJIBHOM TpymiibI?

a) crocoOHOCTh 00ecIBEYNBATH OPOMHYIO BOAY;

0) crocoOHOCTh 00Pa30BHIBATH CII0XKHBIE IDUPHI;

B) CKJIOHHOCTb K MOJUMEPHU3AIIH;

I') IpUCOETUHEHHE OPOMOBOJOPOA MO MPAaBUIY MapKOBHUKOBA.
A3. «llapckoi BOAKOW» Ha3bIBAIOT:

a) CMeCh KOHIIGHTPHPOBAHHBIX a30THOH U cosstHOU KuchoT (1:3);

6) cMech KOHLIEHTPUPOBAHHBIX a30THOM U cepHOi KucnoT (1:3);

B) CMeCh KOHLIEHTPUPOBAHHBIX CEPHOMN U coJIsiHOM KucioT (3:1);
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I') CMECh 3TaHOJIAa M BBICIICH CTEIEHH OYMCTKHU BObI (2:3).
A4.I'uapokcu; HATpHUsl MOXKHO MOJTyYHUTh:

a) B3aMMOJICHCTBUEM HATPHUS C BOJIOM;

0) B3aMMOJIEHCTBHEM THJIPOKCUIA HATPUS C BOJIOW;

B) DJIEKTPOJIM30M BOJIHOTO pPacTBOpa XJIOpUAA HATPHUS;

I') BCEMHU IIEPEUUCIIEHHBIMU BBILIE CIIOCOOAMMU.
AS. B menoyax He pacTBOPSAETCS CIEAYIOIIEE IPOCTOE BEMIECTBO:

a) KpeMHUM; 0) alrOMHUHUI; B) cepa; I) yIJIEpPOJ.
A6. Kakoe 13 0CHOBaHMIA ITPH B3aUMO/JICHCTBUH C CEPHOI KHCIOTOU CIIOCOOHO
00pa30BbIBATH KUCIIBIE COIHU?

a) LIOH; 6) NHs; B) CH3NH; 1) Bce mpuBenénubIC BhINIC OTBETHI
BEPHBI.
AT7. Ykaxute hopmyny aMmpOoTEepHOTO OKCHIA:
a) NaxO; 0) Cao; B) ALQOs; r) SO».

A8. Kakoe u3 coeiHeHuN SBJIIETCS KOMIUIEKCHBIM?

a) KAI(SO4);; 6) (—CH2—CHz2—)n B) Na[Cr(OH)s]; 1) HaSiO.s.
A9. T'unpokcua meau (1) pactBopsiercs:

a) B pactBope KOH; B) B pactBope NHj;

0) B pactBope H>SOg; T') BCe MPUBEIEHHBIC BBIIIIE OTBETHI BEPHBI.
A10. [TonukoHAeHCaLMs 0- AMUHOKHUCIIOT IPUBOJUT K 00pa30BaHHUIO MOJUIENTH/IOB.
OOpatHast peakiusi Ha3bIBACTCS:

a) JIETIOJIMKOHCHCAITUEH; 0) menonmMMepu3aIuei;
B) THAPOJIH30M; I') TUIpaTamuei.
Yacth B.

B1. BeniectBa, nmeronme HENOAEIEHHbBIE SJIEKTPOHHbBIE Mapbl, TOHUPYS KOTOPhIE OHU
MOTYT 00pa30BaTh KOBAJIEHTHBIE CBSI3U C KAKUM JIMOO aTOMOM, MOJIEKYJION WM HOHOM
Ha3bIBAIOTCA ... .

B2. ITockoabKy BOJIa MOKET B OJIHMX CIy4asiX IOHUPOBATh MIPOTOH, a B APYTUX —
aKIEHTUPOBATH €ro, TO €€ MHOTIa Ha3bIBAIOT ... .

B3. Dueprus, BeLeNSIOMIASsCS IPH MPUCOESTUHEHUH MPOTOHA C MOJIEKYJION BObI,
Ha3bIBACTCH ... .

B4. ... MbUIKHE Ha ONIYTb, OJMHAKOBO U3MEHSIOT OKPACKY UHAUKATOPOB.

Yacts C.
C1. IIpuBeaute npuMepsl ypaBHEHUN peakUuid B3aUMOACHCTBUS KOHLIEHTPUPOBAHHOM
CEpHOM KUCIIOTHI C HEOPTAHWYECKUMU BEIIECTBAMU (METAIJIaMH U HEMETAIIJIaMH ) U OJTHUM
13 OpPraHNYeCKHUX BEIIEeCTB.
C2. CocraBbTe ypaBHEHUs PEAKIIMil 110 LIENOYKE PEBPAILCHUN:
N2 — NHz — NH4NOs — NHs — CHsNH2 — [CH3NH3z*]CI™
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2. JONOJIHUTEJIBHOE OBECHHEYEHUE JUCHUIIJINHBI

Jlexnus
OcHoBHbIE 3aK0HBI 00mIeil xumuu. CrexuoMerpusi. XuMHYeCKHA IKBUBAJICHT.
1. 3akon nocmosncmaea cocmaea. Coommnowenue macc 2/1eMenmoa,

dopmupyrouux oannoe coeounenue, NOCMOAHHO U HE 3AGUCUM OM CROCOOA NONYYEHUsA
IMO20 COCOUHEHUSL.

2. 3akon Kpamnvix omnouwtenui. YcranonieHn lansronom B 1803r. B cnyuae, koeoa
08a snemenma oopazyrom mexncoy coool HeCKOIbKO XUMUYECKUX COeOUHEHUl, mo20a umeem
Mecmo OMHOWEHUEe MACCbl OOHO20 U3 INEMEHMO08, NPUXOOAULEeCs 8 IMUX COeOUHEHUSX HA
O0HY U MY dJice maccy 0pyeo2o, Kaxk Hebonvuux yenvix wucen. TakuM 00pa3oM, 3JIEMEHTHI
CIIOCOOHBI BXOJUTH B COCTaB COCAMHCHHUN TOJIBKO B OIPEICICHHBIX IPOTOPIIHSIX.
OTKpBITHE 3TOTO 3aKOHA SIBHJIOCH IOATBEP)KICHUEM aTOMHOW TECOPUHU CTPOCHHUS BEIICCTBA.
Tonbko Teneps uaen M.B. JlomMOHOCOBa O CTPOEHMM BELIECTBA MOJYYWIM OIBITHOE
MOJATBEPXK/IEHHE, W pa3paboTKa aTOMHO-MOJIEKYISIPHOTO  YYEHHS IMOJIydHsia CBOE
JAbHEWIIee pa3BUTHE.

3aKOoHBI TOCTOSIHCTBA COCTaBa W KPaTHBIX OTHOIIGHWH HE HOCIT BCEOOIIEero
XapakTepa, B OTJIMYMW, HAlpUMeEp, OT 3aKOHA COXPAHEHUS MAacChl, OCHOBATEIBHOCTH
KOTOPOTO J0Ka3bIBACTCS OTKPBITUSAMH, CICIaHHBIMHU ITOCIIC €r0 YCTaHOBJICHUA. [lerio B TOM,
9TO TIOCIIE OTKPBITHS HW30TOMOB TIONYYMJI TOATBEpXACHHE (AKT O TOCTOSIHCTBE
COOTHOIIIEHUSI MEKy MacCaMH 3JIEMEHTOB, 00pa3yoIIuX JJAHHOE BEIIECTBO, HO TOJBKO MPH
YCIIOBHUU TIOCTOSTHCTBA M30TOITHOTO COCTaBa ATHX 3JIEMEHTOB. Tak, Hampumep, TsHKelas BoJa
coaepxut mopsaka 20% mo Macce BOAOPOJA, TOT/AAa Kak OObIYHAsT — TOJIBKO OKoyio 11%.
3aKOH KPaTHBIX OTHOIICHWH HEMPUMEHUM WM B CIy4ae COCIWHEHUH NMEPEeMEHHOTO COCTaBa,
oTKpeITEIX akameMukoM H.C. KypHakoBeiM B Hauwanme XX Beka (IpuUMep: OKCHUIIbI THTaHA
nepemeHHOTO coctaBa TiO146-156 B T1019.20), @ TaKKE B CiIydae, KOT/Ia MOJIEKYJa BEIIECTBA
COCTOHMT M3 OOJIBIIIOTO YHKCIIa aTOMOB (HarpuMmep, yrieBoaopo sl coctaBa C2oHaz u Ca1Haa).

3. 3akon 00vbémHbIX oOmHOwieHuil. DTOT 3aKOH B KadecTBe OOOOIIEHUS BBIBEI
dbpanmy3ckuii yuensiid ['eii-Jlroccak (BTopoe Ha3BaHHE 3aKOHA — «XUMHYECKHUI»). Q0bémbl
2a308, YY4ACMEYIOWUX 6 AKMe XUMUYECKO20 63aUMO0eiicmeus, OmHocaAmca opy2 K opyzy
U K 00vémam 00pazyroumuxca 2a3000paznvlx nPoOyKmoe peaKyuu Kaxk Hebdovuiue yenvle
yucna. Tak, HanpuMep, MPU B3aUMOJICHCTBIH 2 00bEMOB Bojopoaa U 1 o0bEMa KucIopoa,
o0Opasyrorcs 2 00bEMa BOISHOTO Tapa.

4. 3akon  Aeoeadpo. YCTaHOBJIEH WTalbsSIHCKUM ¢u3ukom Aporagpo B 1811
r. Oodunakogvie 00vembl JNI00BIX 2A308, OMOOpaHHble NpuU OOHOU memnepamype u
O0OUHAKOBOM O0ABNIeHUU, COOepIHcam OOHO U modce Yucio monexyil. Takum oOpa3oM, MOXKHO
chopMynupoBaTh MOHATHE KOJMYECTBAa BeElIECTBA: | MOJIb BEIIECTBA COACPKHUT UHCIIO
yacTul, paBHoe 6,02*%10%° (Ha3piBaeMoe TOCTOSIHHOH ABOTAApO) MM COJEPKUT CTONBKO
MOJIEKYJI, aTOMOB, HOHOB, OJJIEKTPOHOB WM JPYTHMX CTPYKTYPHBIX €IMHHII, CKOJBKO
coliepKuTCsa aToMoB B 12r m3otona yriepoaa 2C. CeCTBMEM 3TOTO 3aKOHA SIBJISETCA TO,
yTo 1 MoJb NMOOOTrO raza 3aHumaet npu HopManbHbIX ycnoBusx (Pe=101,3kIIa u Te=298K)
00bEM, paBHBIH 22,411

IToxg oTHOCUTENHbHON aTOMHOW Maccoil JJieMeHTa MOHUMAIOT MacCy ero aroma,
BBIDOKEHHYIO B AaTOMHBIX €OUHHUIIAX Macchl (a.e.M.). B kadecTBe OTHOCHTENHHOM
MOJIEKYJISIPHOM MacChl JJIEMEHTa IOHUMAIOT Maccy €ro MOJEKYNbl, BBIPAKEHHYIO B
aTOMHBIX €IWHUIAX Macchl. Macca 1 MONb JaHHOTO BEIIECTBA HA3BIBAETCS €r0 MOJIBHOM
Maccoil (BbIpakaeTcsi B T/MOJib). OTHOCHTENBHOW IIJIOTHOCTBIO TEpPBOTO Taza MO0
OTHOIICHUIO KO BTOPOMY Ha3bIBA€TCs OTHOIIEHHE MAacChl MEPBOTO ra3za K Macce TOro ke
00BEMa BTOPOTO ra3a, B3ATOTO MPHU OJTHOW TeMIIepaType U OJJUHAKOBOM JIaBJICHHH.

Ilon oxeusarenmom snemenma TIOHUMAIOT TaKoO€ €ro KOJUYECTBO, KOTOpOE
coenuHsieTcss ¢ 1 MojeM aTOMOB BOJOpOJa WM 3aMelIaeT TO K€ KOJIHMYECTBO aTOMOB
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BOJIOPOJIa B XUMHYECKHX peakmusx. Macca | JKBUBalieHTa 3JeMEHTa HAa3bIBACTCS €ro
SKBUBAJIEHTHOM Maccod. OKBHUBAJIEHT BOJOpoJa Ou Bcerja paBeH 1, a SKBUBAJIEHT
Kucnopoaa Do=8.
AL
DKBUBAJICHT 3J€MEHTa paBeH: Dy= 7, rme: M — MonbHas Macca snementa; CO —
CTENEHb OKUCJICHHS 3JIEMEHTA (BaJICHTHOCTh) B COCIMHEHUHU.
Af

OKBUBAJIEHT KHUCJIOTHl paBeH: Oy= % , rige: M — MoJibHas Macca KHCIOTBI, X —
OCHOBHOCTH KHCJIOTHI.

A

DKBUBAJICHT OCHOBAaHUs paBeH: Jy= , rme: M — MOJbHAas Macca OCHOBAHUS, y —

KHUCJIOTHOCTh OCHOBaHHU.

DKBUBAJICHT COJIM paBeH: Dy= z* x, rme: M — MoJibpHas mMacca COJIM; Z — BaJIEHTHOCTh
KaTHoOHa, X — KOJIMYECTBO aTOMOB KaTHOHA B COCIMHCHHUU.

% 3

IIpuMepsI: SKBUBAJIEHT KHCIOPOJA PaBEH: o= <  T-KB; JKBUBAJICHT YTOJBHOU
62
o 31
kucnotel HoCOs paBeH: Dmacoz= I r-3KB; SKBUBajJeHT eakoro Harpa NaOH pasen:
40 111
= 55,5

OnaoH= 1 r-9KB; 9kBUBasieHT xiopuaa Kanbius CaCl, paBen: Dcacip= 2 *1 I-JKB.

3axon skeusanenmos. Omuowenue macc (Ui 00bEM08) 83AUMOOEUCBYIOWUX OpYe C
opy2omM  eeujecms  NpAMO  NPONOPYUOHANBHO — UX  OIKBUBALEHMHBLIM — MACCAM
(06vémam). MateMaTHdecK 3TO MOYKHO 3aMcaTh CICTYIOIIIM 00pa3oM:

3 m

3wy , Tme 21,22 — DKBHBAJICHTHl (IKBUBAJICHTHBIE MAcCChl) 3JEMEHTOB; Mi,My —
peasibHbIe Macchl (He MOJIBHBIE MACChl) BEIIECTB, HAIPUMEP B TpamMMax.

[IpuOmmkeHHoe 3HauY€HHWE  MOJIBHOM  MacChl  aTOMOB  3J€MEHTa  IO3BOJISIET
onpenenuTs npasuno /[Jrononea u Ilmu: AmomHas menioémxocms OONLUUHCINGA NPOCMBIX
seujecme 68 meepoomM cocmosimuu jaexcum 6 npedenax 22-29 Jic/(monv*K) [6 cpeonem
oxono 26 Jic/(mons*K)]. Otrcrona ciieayer, 4To pa3feiuB 26 Ha YICIbHYIO TEIIOEMKOCTH
MIPOCTOr0 BEUIECTBA, JIETKO OMPENECIUTh MPUONMKEHHOE 3HAYEHHWE MOJIbHONW MacChl aTOMOB
COOTBETCTBYIOILIETO JIEMEHTA.

[ToHsiTue BaJEHTHOCTH BO3HUKIO B XUMHUM B cepeauHe 19 Beka. .M. MenneneeB
YCTAHOBUJI CBSI3b MEXAY BAJIGHTHOCTHIO AJIEMEHTA U €ro IMOJIOKEHHEM B IMEPHOIUYECKON
cucreme. Banenmuocmv s1emenma — 3MO CHOCOOHOCMb €20 amoOMO8 COeOUHAMbCA C
opyaumu amomamu 6 onpeoenéHuvix coomuoutenusx. CHOCOOHOCTh AaTOMOB JTAHHOTO
JJIEMEHTA COCAMHSITHCS APYr C JAPYroM WM C aroMaMH JPYTUX OJJIIEMEHTOB MOXKET
BBIPOXKATBCA M JAPYTUMH CrHoco0aMu — KOBAJIEHTHOCTHIO (YHCIIO XUMHUYECKHX CBS3EH,
o0pa3yeMbIX aTOMOM JaHHOTO COEJWHEHUS) WIM KOOPAMHAIIMOHHBIM YHCIOM (YHCIIO
aTOMOB, HETIOCPEICTBEHHO OKPYXAIOIINX JAHHBIN aTOM).
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JINCT
M3MeHeHH paboueil yaeOHOW MporpamMMbl O JUCIUITIIMHE
B.08 Xumus

JIOTIONTHEHUsI ¥ U3MEHEHHS, BHOCUMBbIE B pPa00YyI0 MPOTpamMMy JUCHUTUIAHBI

OcHoBanust BHecenus | Pazgen PIIJI, B koTopslit ConepxaHue BHOCUMBIX
JOTIOJIHEHUH 1 BHOCSITCSI U3MEHECHUS JIOTIOJIHEHUH, U3MEHEHU I
U3MEHEHHUU

[Ipeoxxenne

pabotonarens

[Ipeioxxenne

COCTaBUTES

IIPOrpamMMBbl

[TpuoOperenue, Paznenbr Ne3.3 u Ne3.3.1 OOGHOBIIEHUS TIEPEUHS
n3nanue jureparypbl, | Ne3.3.2 Ne3.3.3 Ne3.3.4 JUTEPaTyphI
oOHoBIIeHHE TIepeuHs U | llepedyeHb 0CHOBHOM U

conepxkanus DObC, 6a3 | TONOJHUTENbHON yueOHOM

JTAHHBIX JUTEPATypBI

CocraBurelnb: MpenogaBaTelb ﬁ = 1.JO.ITaBmoBa

YTBepxkaeHa Ha 3aCeTaHUH MPEIMETHOH (IIUKJIOBOM ) KOMUCCHU MAaTEMATUYECKUX U
€CTECTBEHHOHAYUHBIX TUCIUTIIINH

ITpoTtokos Nel0O ot «27» mas 2025r.

[Ipencenarens MPEIMETHON (TMKII0BO) KOMHUCCHU MaTeMaTHYECKUX

€CTCCTBCHHOHAYYHBIX TUCHUILJIUH: //% &
j/ﬂ.BJKyK

COI''TACOBAHO:

¥
3amecturens gupexropa 1o YP ¢pumana (7 d- T.A. Pesynenko

3ape/yronias cekropoM Oubnnorekn punuana i el JLI'. Coxonosa
Mkerep-o1eKTpOHHK (IIPOrpamMMHO-HHPOPMAIUOHEOE ~ _ —~
obecrieuenue 06pa3oBaTebHOl porpaMme1) /. —_ A.B.Cwmeranun
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Penensus
Ha y4yeOHyto nporpammy yueOHoit qucuuruinael B/1.08 Xumus
s cnerranbHocT 43.02.16 TypusMm U rocTenpUUMCTBO

PabGouas mporpamma yuebnoit mucuurmiviael B/1.08 Xumusi paspaborana Ha
OCHOBe TpeboBaHuil PenepanbHOro0 rocyJapCTBEHHOIO 00pa30BaTEIbHOTO CTaHIapTa
(manee - O®OI'OC), mnpeabaBIIEMbIX K CTPYKType, COIEPKAaHUIO U pe3yJibTaTaM
ocBoeHust yueono mucuuriuiael BJ1.08 Xummus, B cooTBeTcTBHM ¢ PekoMeHmanusmMu
M0 OpraHU3alliy TOJYYEHUs CPEIHEro oO0IIero oOpa3oBaHUs B Ipeneiaax OCBOCHHUS
00pa3oBaTeNbHBIX MPOrpPaMM CpPEIHETr0 MNPOoQecCHOHANTBHOTO OoOpa3oBaHHUs Ha 0asze
OCHOBHOTO o001iero obpaszoBanusi ¢ yuerom tpedoBanuit ®I'OC mo cnenuaabHOCTH
cpennero mnpodeccuonanbHoro obpazoBanus (manmee CIIO) 43.02.16 Typusm u
rOCTENPUUMCTBO, YTBEpKJIeHHOro npukazoM MunoOpaayku P ot 07.05.2014 Ned61
(3apeructpupoBan B Muntocte Poccun 27.06.2014 Ne 32891.

Jlannas  mporpaMma  SBISIETCS  4YacThIO  OCHOBHOM  mpodecCHOHabHOU
oOpazoBarenbHOM mporpaMMbl B cooTBeTcTBUU ¢ PI'OC cpeanero (moaHOro) ooIero
oopazoBanuss u DPI'OC mno cneumansHoctu CIIO 43.02.16 Typusm wu
TOCTETIPUUMCTBO

Conepxanre yuyeOHOW NUCHMIUIMHBI XUMUS MPEAHA3HAYEHHOTO JJISl CTYJIEHTOB |
Kypca cpeaHero mnpodecCHOHAIbHOIO 00pa30BaHUs COOTBETCTBYET COJIEPIKAHUIO
9TOTO mMpeaMera i cpeaHero (mojgHoro) obmiero oOpa3zoBanus. JlucuuruimHa
npu3BaHa copmMupoBaTh y OOydYaIOIIUXCS IEJIOCTHOE TMPEACTABICHUE O HayKe
XUMUS, OObEKTUBHOM OCO3HAaHMM 3HAYMMOCTH KOMIIETEHIIMH B 00JacTH XUMHUH IS
yelioBeKa U ob1iecTBa.B nmporpamme oTpakeHbl BaKHEHIIME 3a/1a4H, CTOALIUE Tepe]
XUMHEH, pelieHre KOTOPhIX HaIlpaBieHO Ha palloOHaJIbHOE MPUPOOINONIb30BaHUE,
Ha OXpaHy OKpYXaromlleil cpenbl W MEepPCHEKTHUBBl CO3/IaHUE HOBBIX TEXHOJIOTHA
XMMHYECKOI0 HaIllpaBJIeHHUs.

[Iporpamma 060CHOBaHHO U MOJHO OTPaXXaeT POJb U MECTO XMMHUH B MOATOTOBKE
CHEIMAINCTAa CPETHETr0 3BEHA, PACKpBIBACT LEIM U 3a7aud Yy4yeOHOW NUCUUILIMHBL
Omnpenenensl TpeOOBaHUS K YMEHHUSIM U 3HAHUSM CTYyJIEHTOB. TemaTHuecKkuil MmiaH u
coJiepkaHre y4eOHOM TUCIMIUIMHBI PACKPBIBAET MOCIEAOBATEILHOCTD MPOXOXKICHUS
TE€M, COOTBETCTBYET y4yeOHOMY IUJIaHy W pachpeiesieHuIo dYacoB. B mporpamme
ompezeneHsl  (opmMa  TpOBEIEHUs, IeNd, 3aJa4yd  y4eOHOM  JUCIUIUIMHBI,
MpeICTaBIeHbl MaTepuanbl JUIs TEKylmled U MPOMEXKYyTOYHOM arrecrauuud. B
MporpaMMe  peaju30BaHbl  JWJAKTHUYECKHE  MPHUHIMIBI  OOY4YeHHS,  yUYTEHBI
MeTaIpeIMETHBIE CBSI3U.

[TepedeHb pekoMeHIyeMO OCHOBHOM W JOTIOJIHUTEIBHOM JINTEPATyphl BKIIOYAET
OOIIeIOCTYHbIE MCTOYHUKHM, W3JIaHHBIE B TOCJeAHEe BpeMs (He TO3AHEe S5 Jer).
[lepeuncnennsie IHTEpHET — pecypchl aKTyaJbHbI U JOCTOBEPHBI.

PaGouass mporpamMMa JUCHUIUIMHBI «XUMUS» MOXKET ObITh PEKOMEHIOBAHA IS
WCITOJIb30BaHUS B YYEOHOM IIpOIECCe MPH IMOJATOTOBKE 1O creruanbHocTH 43.02.16
Typu3M U TOCTENPUUMCTBO.

Kanaupmar c-X Hayk, JUPEKTOP A
000 MHUII «JlepeBbss B 7
npobupkax» B r.I'enenpKrKe

T.U. Ky3pMuna



Peuensus
Ha y4eOHyto nporpammy yueOHoit aucuuruinael B/1.08 Xumus
s cnenranbHocT 43.02.16 Typu3m B roCTENIPHUIMCTBO

PaGouass mporpamMmma mpOQPECCHOHATBHOTO MOIYJSl MO  JUCHUILIIMHE
«buonorus» cocrtaBieHa B COOTBETCTBUM C TpeOOBAaHUSMU TIOCYJApPCTBEHHOIO
00pa30BaTENIbHOIO CTAHJAPTa K MUHUMYMY COJEpXaHUS U YPOBHIO MOJTOTOBKH
BBINYCKHUKOB. Pabouass mporpamma ydeOHod aucuumiudael B/.08 Xummus
pazpabotaHa Ha  OCHOBe TpeOoBaHuii  DenepaibHOr0  rOCYAAPCTBEHHOIO
oOpazoBatenbHOro cranjgapra (nainee - PI'OC), npenbsBIsSEMbIX K CTPYKTYpeE,
COICpKAHUIO W pe3yJbTaraM ocBoeHus yudeOHou mucturiaudabl BJ.08 Xumwus.
[Iporpamma HampaBjieHa Ha pa3BUTHE MBILUICHUS, UHTEJUIEKTa, MPOCTPAHCTBEHHOTO
BOOOpa)XeHHUsI, OBJAJICHUS 3HAHUSIMH U YMEHUSIMU CTYyJIEHTaMHU, HEOOXOAUMBIMU UM
U1 TPYJIOBOM JIeATEIbHOCTH.

XumMusa — KUBas HayKa, IOCTOSHHO pasABUTAroIIas I'paHUIbl ITO3HAHHOTIO.
Ona paccMaTpuBacCTCA B LEIAX ,ZIaHI:H@fIHICl“O MNPUMCHCHHS B KHU3HMU. OTO CBSI3aHO C
TEM, 4YTO KHW3Hb HCIIPCPBIBHO PA3BUBACTCA U )K)IéT OT XHMHH HOBBIX HJIGIZ u
MOoAXOJ0B B pCIICHHUHN aKTyaJIbHBIX HpO6H€M CETOJHAIIHETO OHA.

[Iporpamma BkitO4YaeT B ceOs macmopT pabodeld MporpamMmbl, TEMaTHYECKOE
IUIAHUPOBAHUE, COJEpKaHUE y4yeOHOW IUCIUIUIMHBI, JINTEpaTypy, oOpazoBaTeIbHbIC
TEXHOJIOTUM TIpU TPOBEACHUU NPAKTUYECKUX 3aHATUH W Jekuui. merorcs
OLICHOYHBIE CpEACTBa JJIsi KOHTpOJiA ycmeBaeMocTH. Pabowass mporpamma
paccuuTaHa Ha 72 vaca. Pa3genbl Aendrcss Ha TEMbl, HA M3YyYEHHE KaXJOU TEMBI
OTBOJUTCS ONPEACIIEHHOE KOJIMYECTBO 4YacoB, B 3aBUCUMOCTH OT Ba)XXHOCTH
U3y4aeMbIX BOIIPOCOB. B KaXK1ol Teme OTpakeHbl TpeOOBaHUS K 3HAHUSIM, YMEHUSM;
JlaH TIEPEYEHb JINTEPATYPBHIL.

Jlannas pabouass mporpamMmMa IO JUCHHUIUIMHE «XHUMHs» MOXKET OBITh
UCIIOJIb30BaHa Il MOATOTOBKU CIHeNHaIuCcTOB crenraibHoctu 43.02.16 Typusm u
TOCTETIPUUMCTBO.

YuuTenp BBICIIEN KaTEropuu
MBOY «Cpenusis
o01eoOpa3oBaTeNbHas IIKOJIA
Ne 4 um.A.B.CyBopoBa» B T.
I'enenmxuke

i 14 A

HgOnCs, neydms £ <))
%, _.n‘x_/.’ \ AR

H.A. lllnakoBuy
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