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1. OBIIASI XAPAKTEPUCTUKA PABOYEW MPOTPAMMUBI
OBIIEOBPA3OBATEJABHON  JTUCUMIIIAHBI «XUMMSI»

1.1. O6aacTh NPUMEHEHHUSI MPOTrPaAMMbI

[Iporpamma yd4eOHOW AWCHUIUIMHBI SIBIISETCSA YacCThIO TMPOTPAMMBI MTOATOTOBKHU
crieruanuctoB cpeanero 38eHa B cootBeTcTBUM ¢ PI'OC CIIO no cnenuanbHocTu 38.02.07
bankoBckoe felo.

1.2 MecTo QUCHMILIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHENUATNCTOB
CpeJHero 3BeHa

OOmeoOpa3oBaTeNibHAs JTUCIUIUIMHA «XUMUS» HW3ydaeTcs Ha 0a30BOM ypOBHE B
o0mieo0pa3oBaTeTbHOM — IIMKJIE y4eOHOro TUIaHa OCHOBHOM  MPOQEeCcCCHOHAIbHON
oOpa3zoBaresbHON TporpamMmbl creruaibHocTh 38.02.01 DxoHOMHKA M OyXTranaTepCKui
y4eT (110 0TpacsiM)

TpynoeMKOCTh TUCHUIIIUHBI «XUMUs» HAa 0a30BOM YPOBHE COCTaBIIsI€T 72 4acoB, U3
KOTOphIX 64 4daca - 0a30BbIM MOIyNb (6 pa3nenoB) U 8§ 4acoB - MPUKIAAHOW MOAyJb (1
paszen), BKJIOYAIOIIMA  MPAKTUKO-OPUEHTHUPOBAHHOE  COJEpPXKAHUE  KOHKPETHOMU
npodeccuu Uiv CrenuaIbHOCTH.

1.3. Ieau ¥ 3a1a4n TUCHHUIJIMHBI — TPeOOBAHUS K Pe3yJbTaTaM 0CBOEHUSI
AU CIUILTHHBI:
1.3.1. Hean 1 3aga4y TUCHUILIMHBI

®opMUpOBaHUE Y CTYIACHTOB NPEACTABICHUS O XHWMHUYECKOM COCTaBISIOLIEN
€CTECTBEHHOHAYYHOM KAPTUHBI MUPA KAaK OCHOBBI NPUHATHS PELICHUU B JKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOTO MTOBEJICHHS B IPUPOIHOU CpeEIE.

3amavyu JUCUMILIUHBI:

1) chopMUPOBATh MOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEH cpele, LENOCTHOM HAy4YHOW KAapTHHBI MUDPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS  COCTaBIATH  (POPMYJBI  HEOPraHUYECKUX U
OpraHMYECKUX BEUIECTB, YPaBHEHMS XHMHUYECKUX pEaKLUUH, OOBACHATh HX CMBICIH,
VMHTEPIPETUPOBATD PE3YJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMUpOBAaTh HABBIKM IPOBENEHUS MNPOCTEHIINX XUMHUYECKUX

IKCIIEPUMEHTAIBHBIX  WCCIIEOBAaHUN C COONIOZACHWEM TpaBUa  0E30IacHOTO
oOpallieHus1 ¢ BEIIeCTBAMU U JJa0OpaTOPHBIM 000PYIOBAHUEM;

4) pa3BUTH YMEHUS UCIIOJIB30BaTh HHPOPMAIHIO XUMHUYECKOTO XapaKkTepa u3
Pa3INYHBIX UCTOYHUKOB;

5) copMupoBaTh  YMEHHSI ~ MPOTHO3HPOBATH  IIOCIEACTBUS  CBOEH
IESTENbHOCTH U XUMHUYECKHUX TPUPOJIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOIIECCOB;

6) copMUpoOBaTh MOHUMAHKHE 3HAYUMOCTH JIOCTHIKEHUH XUMHUYECKON HayKH
Y TEXHOJIOTHH JIJIsl PAa3BUTHUS COIIMATBHON M MIPOU3BOJCTBEHHOH cdep.



1.3.2. Il.nanupyembie pe3yJbTaThl 0CBOCHHS 0011e00pa3oBaTeJbHON AUCHUILIHHBI B cooTBeTcTBHU ¢ PI'OC CIIO u Ha

MMO3HABATEIBHBIMU JIEHCTBUSIMU:
MP 01 a) 6a30BbI€ JIOTHYECKHUE JIEHCTBHUS:

- CaMOCTOSITEJIbHO dbopMynupoBaTh U
aKTyaJlu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIICCTBECHHBIM TMPHU3HAK WA
OCHOBAaHMS JUIi CpaBHCHHUS, KiIacCHpUKAIIMU U
0000111eHN;

- ompeneniaTh  [eNW  JACATCIBHOCTH,  3aJaBaTh
napameTpbl U KPUTEPUH UX TOCTHKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B
paccMaTpUBAEMBIX SBJICHUSIX;

- BHOCUTH KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATH

ocHoBe ®I'OC COO

Kon n
HaAauUMEHOBaHUue
(bOPMHEPYEMBIX IL1annpyeMsble pe3yabTaThbl 0CBOCHHS IHCHUIIIHHbI
KOMIICTCHIIMU

OO01mue JAucuuniainHapHblie
OK 01. JIP 05 B yacTtu Tpy10BOTO BOCIIUTAHUS: [IP6 2 Bnamerh CHCTEMOM XHMHYECKHUX 3HAHHH,
Bri6upats - TOTOBHOCTb K TpyAy, OCO3HaHME LEHHOCTH | KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue MOHSITHUS
CITOCOOBI MacTepCTBa, TPYAO0I00Hne; (XMMUYECKHM  DJIEMEHT,  aToM, 3JIEKTPOHHAS
peleHus 3a1a4 - TOTOBHOCTb K  AaKTMBHOM  JAEATEIBHOCTHU | 000J0YKa aTtoma, S-, p-, d-2JIEKTPOHHBIE OpPOUTATIH
npoeCCUOHANIBH | TEXHOJIOTHYECKOW M COIMAJIbHOM HAIPaBICHHOCTH, | aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
on CIOCOOHOCTh ~ WMHUIMUPOBATh,  IUIAHUPOBATH U | DJIIGKTPOOTPHIIATEILHOCTh,  CTCIICHb  OKHCIICHUS,
NeSITEIbHOCTU CaMOCTOSITENILHO BBITIOIHATH TaKyIO AEATEIbHOCTD; XUMHUYECKasi CBSI3b, MOJIb, MOJSIpHAs  Macca,
NPUMEHUTENBHO K | - HHTEPEC K pa3nuyHbIM chepaMm MmpodheccHoHaTbHOM | MOJIIPHBIN 00bBeM, YIJIEPOIHBII CKEJIEeT,
pa3IUYHbIM eI TEIbHOCTH, byHKIMOHATBHAS TPYMMa, paauKand, HW30Mepus,
KOHTEKCTaM OBnajzieHNEe YHUBEPCATHLHBIMU YUCOHBIMH M30MEpPbI,  TOMOJIOTMYECKHA  psii,  TOMOJIOTH,

YIJIEBOAOPO/ABI, KHUCIOPOA- M  a30TCOJEpKalllne
COCTMHEHWSI, OWOJIOTUYECKH aKTUBHBIC BEIIECTBA
(yrneBonbl, KUpbl, O€JIKH), MOHOMEpP, MOJUMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMSI, KPUCTAIUIMYECKas pEeIIeTKa, THUIIbI
XUMUYECKUX peakiuii (OKMCIHUTENBHO-

BOCCTAHOBUTENbHBIC, AK30-U  DHAOTEPMHUYECKUE,
peakiy MOHHOTO OOMEHa), pacTBOP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAS JTUCCOLMAINS,

OKUCJIUTCIIb, BOCCTAHOBUTCIIb,

CKOpPOCTh

XUMHYECKON PpEAaKIHHM, XUMHYECKOE PABHOBECHE),
TEOPUU WU 3aKOHBI (TEOPUS XHMHUYECKOI'O CTPOCHMS
oprannyeckux BemectB A.M. byrtnepoBa, Teopus
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COOTBETCTBHE PE3YJIbTAaTOB IICJISIM, OIICHUBATH PUCKU
MOCJICJICTBUMN JIEITEILHOCTH;

- pa3BUBATh KPEATHMBHOE MBIILJICHUE TPH PEIICHUN
’KU3HEHHBIX TPOOIIEeM

JIP 07 0) 06a30BBIe HcCle0BaTEIbCKIE IEHCTBHUS:

- BJIAJICTh HABBIKAMHU Y4eOHO-HCCIICIOBATEIILCKON H
MPOSKTHON JIeATEIbHOCTH, HAaBBIKAMH Pa3peIIeHUs
npobiieM;

- BBIABISITh  NPUYUHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/Jady, BBIABUTATH THIOTE3y ¢
pelIeHNs, HAXOJAWTh apryMEHTHI JUIS JOKa3aTelIbCTBA
CBOMIX YTBEP)KICHWIA, 3a/JaBaTh MapamMeTpbl |
KPUTEPHUH PEIICHUS;

- aHANMM3UPOBATh TIOJYYCHHBIE B XOJIC€ pCUICHUS
3aJlayd  Pe3yJIbTaThl, KPUTHYECKH OICHUBATh UX
JOCTOBEPHOCTH, ITPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBHSIX;

- YMETh MEPEHOCUTh 3HAHWSA B TO3HABATCIbHYIO H
PAKTUICCKYIO 00JIACTH )KU3HEACATEILHOCTH;

- yMeThb HMHTECTPHpPOBaTh 3HAHUS W3  Pa3HBIX
MPEAMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJICH, TIPeJIaraTh OPUTHHATHHBIC
MIOJIXOJTBI U PEIICHUS; CIIOCOOHOCTh UX
MCIIOJIB30BAaHMs B IIO3HABATEILHOMN U COIMAIBHOM
IIPaKTHKE

ANEKTPOJIMTUYECKON AUCCOLUALINY, TEPUOINYECKUI
3akoH J[.M. MeHieneeBa, 3aKOH COXpaHEHUS MACChI),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMUH,
(haKTOJIOTHYECKHUE CBEIEHUS O CBOMCTBAX, COCTAaBeE,
MOJIydeHUHM W O€30IacHOM  HCIOJIb30BaHUU
BAKHEUIIINX HEOPTraHWYECKUX W  OPTaHUYECKUX
BEIIECTB B OBITY M TPAKTUYECKOW MESITEILHOCTH
YEJIOBEKA;

- YMETh BBISBJISATH XapaKTEPHbIC IPU3HAKU U U
B3aMMOCBSI3b M3YYEHHBIX TMOHSTUM, IPUMEHSIThH
COOTBETCTBYIOIIME  MOHATUSA  IIPHU OMMUCAaHUU
CTPOEHUSI M CBOWCTB B3aMMOCBSI3b HW3YUYEHHBIX
MOHATUM, TPUMEHATh COOTBETCTBYIOUIUE MOHATHUS
IIPU ONMCAHUU CTPOECHUSI U CBOMCTB HEOPTaHUYECKUX
U OpPraHMYECKUX BEIIECTB W MX IMPEBPAILCHHIL;
BBISIBJISITh  B3aWMOCBSI3b XMMUYECKUX 3HAHUM C
MTOHSTUAMU u MPEJICTABICHUSIMHA IPYTHUX
€CTECTBEHHOHAYYHBIX PEAMETOB;

I[IP6 3 yMmerp WCHONAL30BATh HAWNMEHOBAHUS
XAMHUYECKUX COCIMHEHHN MEXIYyHApOJAHOTO CO03a
TEOPETUYECKOW W TPUKIAAHOM  XUMHH U
TPUBUAIIBHBIE  HA3BaHHUS  BAXKHEUIIMX  BEILIECTB
(aTHIIEH, aleTUJICH, TJIMLEPUH, dbenoun,
dbopmanbaerua,  yKCycHas — KHCJIOTa,  TJIMIIUH,
yrapHblid ra3, yIJIEKMCIbIA Ta3, aMMHAK, TalleHas
U3BECThb, HETAIlIEHAas W3BECThb, MUTbEBass coAa U
JPYTUX), COCTABJISATH (POPMYJIbl HEOPraHUYECKHX U
OpPraHMYECKUX BEIIECTB, YPAaBHEHHUS XUMHUYECKUX
peaknuii, OOBSCHITHP WX CMBICHT, TOATBEPKIAThH
XapakTEepHbIE XUMHUYECKHE CBOMCTBA  BEILIECTB
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COOTBETCTBYIOUIMMHU JKCIIEPUMEHTAMU U 3alUCSIMU
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

- YMETh YCTaHaBIIMBATh NPUHAJIEKHOCTh
VU3YyUYECHHBIX HEOPraHMYECKUX H  OPTaHUYECKUX
BEIIECTB K OIPEICICHHBIM KJacCaM W Tpylnam
COCIMHEHNW, XapakTepU30BaTb HX COCTaB U

Ba)KHEHUIIINE CBOMCTBA; OIIPENIENATh BUJIbI
XMMHUUYECKMX  CBs3ed  (KOBaJIcHTHasl,  HOHHas,
MeTaJuIndecKas, BOJIOPOJHAs), THUIBI
KPUCTAIIIMYECKUX peIIEeTOK BEIIICCTB;

KJIACCU(PUIIMPOBATh XUMUUYECKUE PEAKLIUU;

- chopmHpoBaTh MNPEACTABICHUSA: O XUMUYECKOU
COCTABJISIIOLIEN  €CTECTBEHHOHAYYHOM  KapTHUHBI
MUpa, pOJY XMMHUH B II03HAHUM SIBJICHU NIPUPOJIBI, B
(OpMUPOBAHNUN MBIIIJIEHUS. U KYJBTYpPbl JINYHOCTH,
ee (DYHKUHOHAJIBHOM I'PaMOTHOCTH, HEOOXOIMMOM
JUISl PELICHUs MPAKTUYECKUX 3a1a4 U DKOJOTHYECKHU
000CHOBAaHHOTO OTHOUICHHSI K CBOEMY 37I0POBBIO U
MIPUPOJHOM CpENE;

[IP6 4 ymeTb MNPOBOAUTH pacCYeThl IO
XUMHYECKUM (OpMyJiaM M yPaBHEHUSIM XUMUYECKUX
peakuuii ¢ MCMOJb30BaHWEM (PU3UYECKUX BEIUYHH,
XapaKTEPU3yIOIUX BEIIECTBA C KOJIMYECTBECHHOU
CTOPOHBI: Macchl, 00beMa (HOpMAaJbHBIE YCJIOBHUS)
razoB, KOJIAYECTBA  BELIECTBA;  MCIOJIb30BAaTh
CUCTEMHBbIE XHMWMYECKHE 3HAaHUA [UI IPUHATHA
peuIeHU B KOHKPETHBIX >KM3HEHHBIX CUTYalUsX,
CBS3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

B o6mactu ieHHOCTH HAYYHOTO TTO3HAHUS:
JIP 04 cdhopmupoBaHHOCTH

HNcnonp3oBaTh MHPOBO33pPCHHU,

I[IP6 3 yMmers TUIAHUPOBATb U  BBHINOJHATH
XUMUYECKUN 9KCIIEPUMEHT (mpeBpanieHus
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COBpPEMEHHbIE
CpencTBa TMOUCKA,
aHanu3a u
UHTEPHpETALNU
uHpopmaruu U
UH(OPMAIMOHHBI
€ TEXHOJIOTUH JJIs1
BBITIOJIHEHHUS
3amaq
npodeccruonanbH
OM JAEeSATEIIbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS
HayKHM M OOIIECTBEHHOM IPAKTHUKU, OCHOBAHHOTO Ha
AUAJIOTe  KYJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO
CBOETO MecTa B
ITOJIMKYJIbTYPHOM MUpE; COBEPLICHCTBOBAHUE
A3bIKOBOM M YHTATEJIbCKOM KYJIbTYPBhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXAY JIIOAbMU U IO3HAHUS MUDA;

OCO3HAHHME  IIEHHOCTM  HAYYHOH  JEATEIIbHOCTH
TOTOBHOCTh OCYILIECTBIATh MPOEKTHYIO u
UCCJIEI0BATEILCKYIO JIEATEIbHOCTh UHANBUAYAIBHO U
B TpyImie

OBnaneHue YHUBEPCATbHBIMU y4eOHBIMU

MO3HABATEIIBHBIMU JICHCTBUSMHU:

MP 04 B) pabota c nHpOpMAITHEIA:

- BJAJCTh HAaBBIKAMH TOJyYCHUS HWHPOPMAIUU W3
UCTOYHUKOB  Pa3HBIX  THIIOB, CaMOCTOSITEIIBHO
OCYIIECTBIISATh TIOWCK, aHAJINW3, CUCTEMAaTH3AIHI0 |
WHTEPIIPETAMI0 WH()OPMAIMK Pa3IMYHBIX BHUIAOB U
dbopm npeacTaBiIeHUS

- CO3/IaBaTh TEKCTHI B Pa3IMYHBIX (hOpMATaX C yIETOM
Ha3Ha4YeHUs WHQOpPMAMM W IEJICBOW ayJUTOPHH,
BBIOMpAs ONTHMAaJbHYIO (OpMy MpPEACTaBICHUS |

BU3yaJIN3alluH;
- OLICHHMBATDH AOCTOBCPHOCTD, JCTUTUMHOCTB
I/IH(bOpMaLII/II/I, €C COOTBCTCTBHEC ITPpaBOBBIM )41

MOPAJIbHO-3THYCCKHUM HOPpMaM

- UCIIOJIB30BAaTb CPpEACTBA I/IH(bOpMaHI/IOHHBIX 141
KOMMYHHKaIMOHHBIX TEXHOJIOTUH B peIICHNN
KOTrHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3allMOHHBIX 3a414a4 C CO6J'HOI[CHI/I6M

OPraHMYECKHX BEIECTB IIPU HArPEBaHUM, IMTOJTyUCHUE
STUJIEHAa U H3YyYEHHE €ro CBOWMCTB, Ka4eCTBEHHBIC
peakiuyu Ha albACTHABI, KpaxMmall, YKCYCHYIO
KHCIIOTY; JeHaTypaiusi OeJIKOB MpU HarpeBaHUH,
IIBETHBIC peakiuu OCJIKOB; MIPOBOJIUTH
peakuuu HMOHHOTO OOMEHa, ONpeAeNsiaTh Cpeay
BOJIHBIX PACTBOPOB, KAYECTBEHHBIE pEaKIMU Ha
cynbdar-, KapOOHAT- M XJIOPUA-aHWOHBI, HA KaTHOH
aMMOHHSI; peliaTh AKCHEPUMEHTANIbHbIE 3aJadydl 10
teMaM "Mertamel" 1 "HemeTamnbsl") B COOTBETCTBHU

C TMpaBWJIaMU  TEXHUKH  0O€30IaCHOCTH  IpHU
oOpallleHud C BeUlecTBaMM U JIAOOpaTOPHBIM
000py10BaHuEM; IIPEACTABIIATh pe3yIbpTaThl
XMMHUYECKOIO JKCIIEpUMEHTa B (QopMme 3amucu
YPAaBHEHUN  COOTBETCTBYIOUIMX  pEakUUd U
(¢opMynupoBaTh  BBIBOABI HAa  OCHOBE  3THUX
pPE3yJIbTATOB;

[IP6 6 ymers aHaAMM3UPOBATh XHUMHUYECKYIO

uH(OpMAITHIO, TTOTYyYaeMyI0 U3 Pa3HBIX HUCTOYHHKOB
(cpeactB maccoBoi nH(popmanuu, cetb MHTEpHET U
Jpyrue);

I[IP6 4 BnageTh OCHOBHBIMH METOJAMH HAyYHOTO
MMO3HAHMUSA BEIIECTB M  XUMHUYECKUX  SIBJICHUH
(mabiroieHuE, U3MEpPEHHUE, AKCIIEPHUMEHT,
MOJICIMPOBAHUE); YMETh MPOBOAUTH PACUYEThl IO
XUMHUUYECKUM (HOpMYJIaM U YPaBHEHUSIM XUMHYECKUX
peakIuii C HCIOJb30BaHUEM (DU3NUYECKUX BEJIUYUH,
XapaKTEepU3YyIOINX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: MAacChl, 00beMa HOPMAIbHBIC YCIIOBHUS)
ra3oB, KOJIMUECTBA  BEIIECTBA;  HCIIOJIb30BaTh
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TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30IaCHOCTH,
TUTHEHBI, pecypcocOepeKeH s, IPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHON
0€30I1aCcHOCTH;

- BJIaJIeTh HaBbIKaMH PACIIO3HABAHMS U 3AIIUTHI
uH(popMaluu, HTHPOPMAITMOHHOM 0€30MacHOCTH
JUYHOCTH;

CUCTCMHBIC XHMMHNYCCKHC 3HAHUA OJd MPHUHATHA
pCHICHI/Iﬁ B KOHKPCTHBIX JKHM3HCHHBLIX CHUTyalUAX,
CBs3aHHBIX C BEIICCTBAMH U UX IMPHUMCHCHHUEM

OK 04.
DddexTuBHO
B3aNMO/ICHICTBO

BaTh U paboOTaTh B

KOJIJICKTHUBC
KOMaHIC

n

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATCIIbHOCTU U

CaMOOIIPEICIICHUIO;

MP 03 Osnanenue HaBBbIKAMU y4eOHO-
UCCIIE0BATEIIbCKOM, TMPOEKTHOW H©  COLMAJIIbHOM
JIeATEIILHOCTH;

OBnazeHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
TIEUCTBUSIMHU:

JIP 07 6) coBMecTHas IeSITEIbHOCTD:

- TIOHMMaThb MW  HWCHOJb30BaTh MNPEUMYIIECTBA
KOMAaH/JHOW U UHIUBUIYJIbHON pabOTHI;

- NpUHMAMATh 1€TM COBMECTHOM JI€SITEIbHOCTH,
OPTraHU30BbBIBATh U KOOPAWHHUPOBATH JICUCTBUS 1O €€
JIOCTHXKCHHUIO: COCTaBJISITH J1aH JICUCTBUM,
pacrpenensiTb pojd ¢ y4eTOM MHEHHI YYacTHHUKOB
00CyXIaTh pe3yabTaThl COBMECTHOM paOOTHI;

- KOOPIMHUPOBATh W BBHITIOJNHATH Pa0OTy B YCIOBHSIX

peanbHOTO, BUPTYATBHOTO ¥ KOMOWHHUPOBAHHOTO
B3aMMOJICHCTBUS,
OCYHIECTBJISITh ~ MO3UTUBHOE  CTPATETHYECKOE

MOBEJCHNE B PA3JIMYHBIX CHUTyalMsX, MPOABIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM

OBnazeHue YHUBEPCAJIbHBIMU PETYISATUBHBIMU
TIEUCTBUSIMHU:

[1PG 3 ymeTh IIaHUPOBATH U BBHIMOJHATHXUMUYECKHI
DKCIIEPUMEHT (IIPEBPALLIECHUS OPraHUYECKUX BEIIECTB
[pU HarpeBaHUU, MOJIYYEHUEITUIICHA U U3YUYEHUE €0
CBOWCTB, KAQUECTBEHHbIC PEAKIUU HA aJIbICTUIbI,
KpaxMmaJj, YKCYCHYIO KHCIJIOTY; JIeHaTypamus OeKOB
MpyU  HArpeBaHWM, I[BETHBIE PEAKIUU  OEJKOB;
MPOBOJIUTh PEAKIIMA WOHHOTO OOMEHA, OIPEACNAThH
Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHbBIE PEAKIIMU HA
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KAaTHOH
AMMOHMUS;

[IP6 5 pemaTh SKCIEpUMEHTAIIBHBIE 33/1a91
nmo TtemaM "Metamael" wu "Hemeramnel" B
COOTBETCTBUH C TPaBUJIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpalleHWyd C BENMIeCTBAMU H Ja0OPATOPHBIM

000py1I0BaHKEM; IIPEACTABIATh pe3yJIbTaThl
XUMHYECKOTO 3KCIepuMeHTa B (Qopme 3amucu
YPaBHEHUI COOTBETCTBYIOIIMX  PEAKIUHI u
(¢opMynupoBaTh  BBIBOABI Ha  OCHOBE  3THUX
pe3yJabTaToOB




MP 02 r) npunsatue cedst u IpyTux JOJICH:

- IPUHUMATh MOTUBBI U APTYMEHTHI JPYTUX JIOJIeH
U aHAJIM3€ PE3YJIbTaTOB JIEATEIbHOCTH;

- IpU3HABaTh CBOE IMPaBO U MPABO APYTUX JIOJEH Ha
OIIIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUU
JPYTroro 4yeJoBeKa

OK 07.
ConmenicTBOBATH
COXPaHEHUIO

OKpY KaroIen
Cpenpl,
pecypcocoepex
€HUIO, PUMEHSITh
3HAHUS 00
U3MEHEHU U
KJIMMara,
PUHIUIIBI
OEepEKIMBOTO
IPOU3BOJICTBA,

3¢ dHeKTUBHO
JNECTBOBaTh B
YpE3BbIYANHBIX
CUTYaIHsIX

JIP 14 B 061acTH 3KOJIOTHYECKOTO BOCIIUTAHUS

- c(hopMHUPOBAHHOCTh  JKOJIOTUYECKOU  KYJBTYPHI,
IIOHMMAaHUE BIUSHUS  COILMAIbHO-2KOHOMHYECKHUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COLHUAIBHOMU
cpenpl, OCO3HaHUE r7100aJIbHOTO Xapakrepa
HKOJIOTMYECKUX MPOOIIEM;

- IUTAHHUPOBAHHUE M OCYILECTBICHUE JACHUCTBUUA B
OKpYXawuel Cpeae Ha OCHOBE 3HAHUS LeJen
YCTOWYHMBOTO PA3BUTHUS YEJIOBEUYECTBA;

AKTUBHOE HEMNPUSITUE ACWCTBUM, MPUHOCSIIUX BpE
OKPYXaroLIEen Cpee;

- yMEHHE MPOTHO3UPOBATh
SKOJIOTUYECKHE  IOCJIEJCTBHUS
JNEUCTBUU, IPEAOTBPAIIATH UX;
- PaCIIMPEHUE ONbITA JCATEIBHOCTH 3KOJIOTHYECKOU

HC6J’IaI‘0HpI/I}ITHBIC
npeANpUHUMACMBIX

HaIpaBJIeHHOCTH;
MP 03 OBJIAJICHUE HaBbIKaMU y4eOHO-
WCCIIEIOBATEIIbCKOW, MPOEKTHOM W  COUMAIBHOU
JIeSITEIbHOCTH;

I[IP6 1 cdopMupoBarh  MNpeACTaBIEHUS: O
XAMHUYECKON COCTABJISIIONIEN €CTECTBEHHOHAYYHOU
KApTUHBI MUpPA, POJIM XMMUU B TMO3HAHUU SIBIICHUN
IpUpOJIbl, B (POPMUPOBAHUU MBIIICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKUMOHAIBHOM TI'PaMOTHOCTH,
HEOOXOUMOMN JUIsl pelIeHHs] MPAaKTUYECKUX 3a7ad U
9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY
3I0pPOBBIO ¥ IPUPOAHOU CPEAE;

I[IP6 5 ymerp cobmomarh mpaBuia 3KOJOTUYECKU
1eJIeco00pa3HOro MOBEACHUsI B OBITY U TPYAOBOM
JEATEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/10POBbs
U OKpYXXAroUIel IPUPOJHOW Cpenbl; Y4YUTHIBATH
ONaCHOCTh BO3JCUCTBUS HA JKUBBIE OPIaHU3MBI
ONPEIEICHHBIX BEIIECTB, IOHUMAasi CMBICIIIOKA3aTEIs]
IIPENEIBHOMN TOIyCTUMOW KOHLIEHTPpaluu
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IK 1.1.
OcyliecTBIATh
pacueTHo-
KaccoBOE
obOcmy)kuBaHUE
KIJTUEHTOB;

JlemoHCTpanus npodecCnoHaATbHBIX 3HAHUN
MIpU pacyeTe MaKCUMaJIbHOTO pa3Mepa

KpeauTa

- [IpaBUIBHOCTH M AKKYpaTHOCTb 0(hOPMIICHUS
JOKYMEHTOB J1JIs

- OTKPBITUSA cUeTa B OaHKe, 0AHKOBCKOTO
JIOTOBOPA

- [IpaBUIBLHOCTH BBIJEICHUS BUIOB -
pPE3YJIbTATOB BBIMOJHEHHOTO CUETOB

- [IpaBUIBHOCTH M AKKYpaTHOCTb 0(hOPMIICHUS
BBITIUCOK U3 JIUIIEBBIX CYETOB KIIMEHTOB

- [IpaBUIBHOCTH  OTpa)KE€HUs Olepauui Mo
MOCTYIUICHUIO CPEJICTB HA CYeTa U CIHCAHUIO
CPENICTB CO CYETOB
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2. CTPYKTYPA U COAEP KAHMUE OBIIIEOBPA3OBATEJILHOM

JANCHUIIVINHBI «XUMMWSA»

2.1 O0beM JUCHUIIMHBI M BUJbI Y4e0HOH padoThI

Bua yueOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM MPOrPaMMBbI TUCHUIIJINHbBI 72
B T.Y.

OcHoOBHOeE coaepkaHue 72
B T. U..

TEOpEeTUUECKOe 0O0yUeHHE 30
MPAKTUYECKUE 3aHATUSA 16
1abopaTopHBIC 3aHATHUS 24
IIpodeccuoHaIbHO-OPUEHTUPOBAHHOE COIEPKAHUE

(comep:xaHne MPUKJIATHOTO MOTYJIsS) 50
B T. 4.:

TEOpETUUECKOe 0OOyUICHHE )
MPaKTUYECKUE 3aHATHUS 2

IIpomexyTounas arrectanus (audQepeHIupoOBaHHBIN 3a4eT)
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2.2 TemaTnuyecKuil IJIAH U COJlePKAHNE YIeOHOI TN CIUIINHBI

Dopmupye
HaumenoBanme Conep:xanue yueOHOro Mmarepuasa (0CHOBHOe U MPo¢ecCHOHATBHO- O0bem | Mble
pa3eioB U TeM | OPMEHTHPOBAHHOE), 1A00PATOPHbIE U NPAKTHYECKHE 3aHATHSA, IPUKJIAAHOA Moayab (UacoB | kommeTeH
MU
1 2 3 4
OcHoOBHOeE coepkaHue 70
Paspnen 1. OcHOBBI CTPOCHNS BelleCcTBA 8
OcHOBHOE coaepkaHue
Teopernueckoe o0yueHue 2
CoBpeMmeHHas MoJieNlb CTpOeHHsT aToMa. CHUMBOJMYECKUN S3bIK XUMHUH. XUMHUYECKUN
AJIeMEHT. DJNEeKTpOHHas KoHpurypaius atoma. Kinaccupukanus XuMUYECKUX 3J1€MEHTOB
Tema 1.1. (s-, p-, d-smemeHnThl). BajieHTHBIE SJIEKTPOHBI. BaleHTHOCTH. DJIEKTPOHHAS TpUpOAa 2
Ctpoenue XUMHUYECKOH CBSI3H. DIEKTPOOTPULATENIBHOCTh. BUbI XMMUYECKON CBSI3U (KOBaJIEHTHAs,
aTOMOB MOHHAs, METATHYECKAs, BOAOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHMs
XHUMHIHCCKHX JlabopaTtopHbIe 3aHATHSA 2 OK 01
3JIEMEHTOB U — — — —
HnpUpoa Pemenue 3amannii Ha UCMOJIB30BAHUE XMMHUUYECKON CHMBOJIMKH 1 Ha3BaHHUH COCIMHEHMH
e — 0 HOMEHKJIAType€ MEXIYyHapOJHOI0 COK3a TEOPETHYECKOW M NMPUKIAIHOW XUMHUHU U
CBSI3M TPUBUAJBHBIX HAa3BaHUW [IJII COCTABJICHUS XUMHUYECKUX (HOPMYJ JBYXaTOMHBIX
COEIMHEHHM (OKCHOB, CylIb(UIOB, TUAPUAOB U T.N.) U JPYTUX HEOPraHUYECKUX 7
COEAMHEHUN OTAEIbHBIX KIaCCOB.
[IpakTHueckue 3a1aHns HA YCTAHOBJIEHHE CBA3M MEXKIY CTPOEHUEM aTOMOB XMMHYECKUX
AJIEMEHTOB U MEPUOJUYECKUM H3MEHEHHEM CBOMCTB XHMHYECKHX D3JIEMEHTOB U HX
COEAMHEHUI B COOTBETCTBUU C MOJIOKEHHUEM [lepnonnueckoi CuCTEMBI.
Tema 1.2. OcHOBHOe cofiepKanue 2 OK 01
[Tepunonnueckuit
3AKOH U IIpakTHyeckue 3aHATUSA 2 OK 02
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tabmuma J1.11.
MenneneeBa

[Tepuoanueckas cucrema xuMudeckux diemeHToB .M. Menneneesa. @usnueckui
CMBICJTT

[Tepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTU HU3MEHEHHUS CBOWMCTB
XUMUYECKAX OJEMEHTOB, 00pa3yeMbIX WMH TPOCTBIX M CJIOXKHBIX BEIIECTB B
COOTBETCTBUM C TOJIO)KEHUEM XHMHUYECKOro 3JjeMmeHTa B llepmomnueckon cucreme.

MupoBo33peHueckoe n HayuyHoe 3HadeHue llepmomnueckoro 3akona /.M. Menneneesa. 2
[Iporuo3sr JI.M1. MenneneeBa. OTKpBITUE HOBBIX XMMHYECKUX 3JEMEHTOB. Pemenue
IPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHUX 33/IaHUN HA XapaKTePU3ALUI0 XUMUYECKUX
JIeMEHTOB «MeTtauinueckue / HEMETaNIMYeCKHE CBOMCTBA, 3JIEKTPOOTPULIATEIBLHOCTD
XUMHUYECKUX IJIEMEHTOB B COOTBETCTBUU C UX JJIEKTPOHHBIM CTPOECHHUEM U MOJIOKEHUEM B
MEPUOAUYECKON CUCTEME XUMHUYECKUX 3ieMeHToB [[.1. MenneneeBa»
IIpogeccnonaibHO OPHEHTHPOBAHHOE CO/IePKAHMe (CoAepKAHNe PUKJIIATHOTO MOIYJIS)
DOxoHoMUYecKre (OCHOBHOE CO/lep:KaHue 2 OK 01, OK
OCHOBBI TeopeTudeckoe ody4eHHe 2 [02,0K 04,
YIpaBJICHHUA OCHOBHBIE MOHSTHUS yIIPABJIEHUS TEXHOJOTUUECKUMHU MPOLECCAMU XUMUYECKUX, 2 OK 07,
HPEANPUATHAME |Heh TeXUMHIECKUX U OMOTEXHOJOTHYECKUX MTPON3BOICTB. OpraHu3allMOHHBIC CTPYKTYPBI 1K 1.1
XUMHUYICCKOIO,  mpennmpHusaTHIL, CHCTEMBI yIpaBiIeHHs. TEeXHOJIOTHUYECKHE CXEMbl, CTPYKTYypa CBsI3el
HE(TEXUMHUYCCK |reXHOTOrHYECKIX aIraparoB, UX B3aUMOJCHCTBUE U B3aUMOBIIUSIHUE, B3aUMOICHCTBUE C
Oro KOMIUIEKCa )
Pa3znen 2. XumMnueckue peakiuu 12
OcHoOBHoOe coiep:kaHue 6
Tema 2.1. Teopernueckoe 00yueHue 4
Turbr Knaccudukanuys u TUIIBI XUMUYECKUX PEAKIIMM ¢ y4acTHEM HEOPraHMYECKUX BEILECTB.
XUMHYECKUX CocraBneHue ypaBHEHUI peakluii COeAMHEHUS, pa3JIoKeHUs, 3aMeleHus, OOMEeHa, B T.4.
peaKHI/Iﬁ peakuuii TOpEHUsI, OKUCIICHUS- BOCCTAaHOBJICHUS.
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VYpaBHeHUs OKHUCIIeHUsA-BoccTaHOBIeHUS. CTenenb okuciaeHus. OKUCIUTENb U
BOCCTAHOBUTEb.

CocraBneHue U ypaBHUBAaHUE OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOJIOM
AJIEKTPOHHOTO Oanmanca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B IPUPO/IE,
MPOU3BOJICTBEHHBIX MPOIECCAX U KUZHEACATEIbHOCTA OPTaHU3MOB

IIpakTHyeckue 3aHATUSA

KonuyecTBeHHbIE OTHOIIEHHS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3AKOHBI B XUMUU U
pacyeTsl 10 YPaBHEHUSAM XMMHUYECKUX peakunii. MoJb Kak eIMHUIA KOJTUYECTBA
BelecTsa. MoisipHas Macca. 3aKOHbI COXPaHEHHSI MacChl M SHEPIUU. 3aKOH ABOraapo.
Mounsipabliii 06beM ra3oB. OTHOCHTENbHAS INIOTHOCTh ra30B. PacueTsl Mo ypaBHEHUSAM
XUMHUYECKUX PEAKITNI ¢ UCIIOIh30BaHUEM MACChl, 00beMa (HOpMaJIbHBIE YCIIOBUS) Ta30B,
KOJINYECTBA BEUIECTBA

OK 01

Tema 2.2.
DJIEKTPOJIUTHAYE
cKas
JIUCCOIAAIIHS 1
MOHHBIN 0OMEH

OcHoOBHOE coaepkaHue

Teopernyeckoe o0yyenune

TCOpI/IH C-)J'ICKTpOJIPITH‘ICCKOﬁ AUCCoONUalnu. HoHsbl. SHCKTPOJ'II/ITBI, HCOJICKTPOJIUTEI.
PCaKHI/II/I noHHoro oomena. CocrtaBieHHe pCaKHI/Iﬁ MOHHOTO0 OOMEHa IMyTEM COCTAaBJICHUA
HNX IOJHBIX M COKpAIICHHBIX HMOHHBIX ypaBHCHHﬁ. KucinoTHO-OCHOBHBIE pEaKIuun.
3a,Z[aHI/IH Ha COCTAaBJICHHUEC MOHHBIX pCaKHI/Iﬁ

JlabopaTtopHbIe 3aHATHSA

JlaGopatopHas paboTta "THITBI XMMUYECKUX peaKIuii”.

HccnenoBanue TUIOB (IO COCTaBY M KOJMYECTBY UCXOTHBIX M 00pa3yIOUINXCS BEIIECTB)
U TpPU3HAKOB XHMHUECKMX peakiuil. IlpoBegeHune peakuuid HOHHOTO OOMEHa,
ONpeJEIeHUE CPEbl BOJHBIX PACTBOPOB. 3aJaHUSI HA COCTABICHHE HOHHBIX PEaKLUI

KonTpoJuabHasn
pabora 1

CTpOCHI/IC BCIICCTBA U XMMHWYCCKUEC pCaKIINH

OK 01
OK 04
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Pa3pea 3. PactBOpHBI 4
Tema 3.1. OCHOBHOE CO/iepKaHIe 4
[TonsTue o
pacTBopax IpakTHYeCKHE 3aHATHS 2
PactBopenne kak (uszmko-xumudeckuii mporecc. PactBopsl. CriocoObl MPUTOTOBICHUS OK 01
pacTBopoB. PactBopuMocTh. MaccoBast 707l pacTBOpPEHHOTO BemecTBa. CMBICT OK 02
ToKa3aTensi TMPeJeNIbHO JOMyCTUMON KOHIICHTPAIMU U €r0 HCIOJb30BaHHWE B OIEHKE 5 OKO7
HKOJIOTUYECKOI 0€30MacHOCTH.
[IpaBuna 3K0J0THYECKH 11e7eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOM AESITEIbHOCTU
B IIEJIIX COXPAHEHUS! CBOETO 3[I0POBBS M OKPYXKAIOUIEH MPHUPOAHON CpeAbl; OMacHOCTD
BO3/ICICTBUS HA KUBbIE OPTAaHU3MBI OTIPEACIICHHBIX BEIIECTB.
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3a/IaHUH HAa PACTBOPHI,UCTIONB3YEMBIC
B OBITOBOM M MPOW3BOICTBEHHON JIEATEIHHOCTH YeJIOBEKa
Tema 3.2. JlaGopaTopHble 3aHATUA
Uccnenosanne | JlaGopartopnas padota «[IpUroTOBICHHE PACTBOPOB.
CBOHCTB [IpuroTtoBneHue pacTBOPOB 3aJaHHON (MaccoBOW, %) KOHUEHTpaUuu (C MPaKTHKO-
pacTBOPOB OPUEHTHPOBAHHBIMH BOIIPOCAMH) U ONPEJIETIEHUE CPEIbl BOJHBIX PACTBOPOB.
Pemmenue 3aa4 Ha MPUTOTOBJIEHNE PAaCTBOPOB
Pa3nen 4. CTpoeHue U CBOMCTBA HEOPTAaHMYECKHUX BelleCTB 16
Tema 4.1.
OcHOBHOe coaep:xaHue 4
Knaccuduxanusi,
HOMEHIIATYpa Teopernueckoe 00yueHue 2
U CTPOCHHUE
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HEOPTraHUYECKU
X BEIIECTB

[Ipenmet Heoprannveckor xumuu. Knaccudukaius Heopranmaeckux Bemiects. [Ipocteie
U CIIOXHBIE BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUABI, THIPOKCHUIBI,
KHMCJIOTBI, COJIM). B3auMOCBSA3b HECOPTaHMYECKUX BEILIECTB. ATPEraTHbIE COCTOSTHUS
BemecTBa. Kpucrammueckue u amopgHbIe BenecTBa. THIBI KPUCTATUTMUECKUX PEMIETOK
(aToMHasi, MOJIEKYJISIpHASI, MIOHHAS, METAJUTNYECKasl). 3aBUCUMOCTh (PM3MUECKUX CBOWMCTB
BEILIECTBA OT TUMA KPUCTAINTIMYECKOU PEIIETKU. 3aBUCUMOCTh XUMUYECKONW aKTUBHOCTH
BEILIECTB OT BUAA XUMUYECKOMN CBSI3U U THUIIA KPUCTAJUIMYECKOM peleTKy. [[puunHbl
MHOT'000pa3us BEIIeCTB

IIpakTuyeckue 3aHATHS

Homenknatypa HeopraHn4eCcKuX BEUIECTB: HA3BaHUE BEILIECTBA UCXO/S U3 UX
XUMHYECKON (POPMYJIIBI MIIM COCTABIICHUE XUMUYECKOU (hOPMYIIBI HCXO/ U3 HA3BAHUS
BeniecTBa no mexayHapoaaon (MKOITAK) unu TpuBuanibHOM HOMEHKIIATYPE.

Perrenre nmpakTuyeckux 3aJlaHui Mo Kjaaccu@UKauu, HOMEHKIATYPE U XUMUYECKUM
dbopMyaM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YTapHBIH ra3, yriaeKuciblii
ra3, aMMHax, raiieHasi U3BeCTbh, HETalleHast U3BECTh, IMTHEBAS COJIAa U APYTUX): HA3bIBATh
U COCTaBJIATH (POPMYJIIbI XUMHUUECKHUX BEIIECTB, ONMPEACIIATh IPUHAICKHOCTD K KJIACCy.
Wcrounnku xumuueckoit unpopmanuu (CpeacTB MaccoBoit nHpopmanuu, cetb uTepuer
u npyrue). [lorck nadopmaiiu no HazBaHUSAM, HIEHTU(PUKATOPAM, CTPYKTYPHBIM
dbopmynam.

Tema 4.2.
dusuke-
XUMHYECKHE
CBOMCTBA

OcHOBHOE coaepkaHue

Teopernueckoe 00yueHue
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HEOPTaHUYECKHUX
BEILIECTB

Meramibl. O01mue pusnyeckrue 1 XMuMUYECKrue CBOMCTBA MeTauioB. CiocoObl
MOJYYEHHUSI. 3HAUCHHE METAJUIOB U HEMETAJUIOB B ITPUPOJIE U JKU3HEAEATEIIbHOCTH
yeJioBeKka 1 oprannu3mMoB. Koppo3us MeTamioB: BUAbl KOPPO3HUH, CIIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HUH

Hemeramnel. O6mme pusndeckrne 1 XUMHIECKUE CBOMCTBA HEMETAIUTOB. THUMTMYHbBIE
cBoiictBa HemeTtawioB [V- VII rpynn. Knaccudukanus u HoMeHKIaTypa coeTMHEeHU I
HeMeTaysIoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B PUPOJIE.

IIpakTHyeckue 3aHATUSA

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEHIECTB (OKCUIOB,
TUJIPOKCUAOB, KUCJIOT, COJIEN U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOHBIX COCIMHEHUM, BBICIITUX OKCHIOB U TUAPOKCHUJIOB.

JlabopaTtopHble 3aHATHSA

JlaGoparopHas pabota «CBoiicTBa METaJIJIOB». B3auMoielicTBre METAIIOB C BOJIOM, a
TAK)KE C PAaCTBOPAMHU COJIEN U paCTBOPpAMHU KHUCIIOT. B3auMonencTBUE CEPHOM U a30THOMU
KHUCJIOT ¢ MeJibto. COCTaBlIeHUE YPAaBHEHUN XUMUUYECKUX PEAKIIUN C yYaCTUEM MTPOCTHIX U
CJIOKHBIX HEOPTAaHUYECKUX BEIIECTB: METAILUIOB U HEMETAJUIOB; OKCHUJIOB METAJIJIOB

OK 01
OK 02

Tema 4.3.

Nnentuduxarus
HEOPTaHUYECKU
X BEIIECTB

OcHOBHOE coaep:xaHue

JlaGopaTopHble 3aHATUA

\S]

JlaGoparopHas pabota «neHTudukaiys HeOpraHMIECKUX BEIIECTB».

Pemenne oSkcmepuMEHTANBHBIX 3a7a4 10 XUMHUYECKAM CBONCTBAM METAUIOB W
HEMETAIIJIOB, TI0 PACTIO3HABAHUIO U TIONYYEHUIO COSTUHEHUI METAJJIOB M HEMETAIIJIOB.
Wnertuduxaiis HEOPraHUIeCKNX BEUIECTB ¢ UCIOJIb30BAHUEM UX (PHU3UKO-XUMUIECKUX
CBOICTB, XapaKTEPHBIX KAYECTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha Cybdar-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS

KonrpoabHas
pabora 2

CBoiicTBa HCOPraHN4CCKNX BCIUICCTB

OK 01

Pasznen 5. Kuneruueckue u TEPMOANMHAMUYCCKUEC 3aKOHOMCPHOCTH IIPOTCKAHNUA XUMHYCCKUX

peakuui
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OcHOBHOE coaepkaHue

Tema 5.1 4
CRODOCTE Teopernueckoe 00yueHue 2
XHMEI%CKHX CKOpOCTh peakiiuu, €e 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPUPOJIBI PEAruPyIONTUX p)
— BEIIECTB, KOHLCHTPAUMM  PEArHpylOUMX — BELIECTB, TEMIEPAaTypbl M  ILIOLIATA
pPEaKIMOHHON TMOBEpXHOCTU. TeruioBbie A()PEKThl XUMHUUYECKHX pEakiuid. OK30- |
XUMHUYECKOE
SHJIOTEPMHUYECKUE, PEAKIIUU.
paBHOBECHE . .
O6parumocThb peakimii. XUMHUECKOE PAaBHOBECHE U €r0 CMEIEHUE 01 IEHCTBUEM OK 01
pa3nuyHbIX (PaKTOPOB (KOHIIEHTPALIMS pEareHTOB WK MPOIYKTOB PeaKkluu, JaBjIeHHE, OK 02
TEMIEPATypa) AJIsl CO3AaHUS ONTUMAIIBHBIX YCIOBUI NPOTEKAHUSI XUMUYECKHUX
npoueccoB. [ Ipunuun Jle [larense
JlaGoparopHasi paGora 2
JlabopatopHass pabora «CKOpOCTb XUMHUYECKHX peakiui. CMelleHne XUMHUYECKOTO
paBHOBecusi» PellleHre NpPaKTUKO-OPUEHTUPOBAHHBIX 3aJlaHM Ha aHaiuu3 (PAKTOpOB,
BIMAKOIIMX HAa W3MEHEHUE CKOPOCTM XHMHYECKOW peakuuv, B T.4. C TMO3ULUN ’
AKOJIOTUYECKHU 11e7IeCO00Pa3HOTo MOBEJAEHUS B ObITY U TPYJIOBOM AESTENBHOCTU B LIEISAX
COXPAHEHUS CBOETO 3[I0POBBS U OKPYKAIOLIEH IPUPOIHOMN CPEIBI.
Pemienune npakTuko-OpMEeHTHPOBAHHBIX 3aIaHUI HA MPUMEHEHNE TpuHLMNa Jle-
[[TaTenpe 114 HAXOXKICHUS HAIPABIICHUSI CMEIIEHUS
Pasnea 6. Xumust B ObITY M IPOU3BOJACTBEHHOM 1eSITEJIbHOCTH Ye10BeKa 6
Xumust B ObITY OCHOBHOE CO/Iep/KAHHE 6 OK 01
1 Teoperuueckoe 00yyenue 2 OK 02
HPON3BOACTBCH Hosgelimme 1ocTukeHns: XUMHYECKOW HAYKA U XUMAYECKOM TEXHOJIOTUU. Poiib OK 04
HOM XUMUH B 00€CTICUCHUH YKOJIOTHUECKOM, YHEPTeTUUECKOM U MUIIEBON 0€30MMacHOCTH, 0K 07
ACATCIBHOCTH pa3BuTUM MeauIuHbl. [IpaBuia moucka u aHaiu3a XMMUYECKOU HHPOpMAITUHU U3 2
9EJI0BCKa Pa3IMYHBIX UICTOYHUKOB (Hay4YHasi U yueOHO-Hay4YHas JUTepaTypa, CPeACTBa MacCOBOM
uHdopmaiuu, cetb HTEpHET)
IIpakTnyeckue 3aHATUSA 2
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[lonck m aHanM3 KEMCOB O MPUMEHEHUH XMMHYECKUX BEIIECTB M TEXHOJIOTUU C YYETOM
Oynymelr mpodecCHOHATBEHON NEeATeTFHOCTH MO0 TeMaM: KpPacKdh, UCTOYHWUKH SHEPTHH,
OpraHUYECKUE U MUHEPAIbHBIC yI0OPEHHUS, TEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSI.
3ammTa: IlpeacraBneHue pe3yabTaTOB pEIICHUS KEMCOB B (opMe MUHH-IOKIANa C
MpE3CHTaLIuEN

Pa3znen 7.

CTpoeHue u CBOHCTBA OPraHUYECKUX BEIIECTB

24

Tema 7.1.
Knaccuduxanus
CTPOCHHUE U
HOMEHKJIaTypa
OpraHUYECKUX
BEIIECTB

OcHOBHOE coJepkaHue

Teopernueckoe 00yueHue

[TosiBnenue u pa3BuTHE OPraHMYECKON XMMUHN KaK Hayku. [Ipeamer opranndeckon
XUMHH. MeCTO 1 3Ha4eHUE OPTaHUIECKOM XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHHME KaK NOPSAOK COCIMHEHHMS aTOMOB B MOJIEKYJE COIVIACHO HMX
BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHHUSI TEOPHUH XUMUYECKOIO CTPOEHUS OPraHUYECKUX
coenquHeHnid A.M. bytnepoBa. VYTIEpOIHBIA CKEJIET OPraHUYeCKOW MOJICKYJIbL.
3aBUCHUMOCTh CBOMCTB BEHIECTB OT XMMHMYECKOIO CTPOECHMS MOJIeKyl. M3omepus u
uzoMepsl. [lonsitue o dyHkunoHansHOM rpymme. Pagukan. [IpuHuunel kinaccupukanuu
OpraHUYECKUX COCIMHEHUN. MexXyHapoIHasi HOMEHKJIATypa U MPUHIIUIIBI
HOMEHKJIATypbl OpraHuyecKux coenuHenuil. [Tonsitue 06 azoTcoaepkamumx

COEIMHEHUSIX, OMOJOTMYECKH aKTHUBHBIX BEIIECTBaX (yTiIeBoaX, KUpax, OenKax u ap.),
BBICOKOMOJIEKYJIIPHBIX COETMHEHUSAX (MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATHS

Homenknatypa opraHm4ecknx COEUHEHUN OTAEIbHBIX KIACCOB (HACHIILICHHBIE,
HEHACBIIIIEHHbIE U ApOMATUYECKUE YTIEBOAOPO/Ibl, CHUPTHI, PEHOJIbI, aJIbIET U IbI,
KETOHBI, KApOOHOBBIE KUCIOTHI U Jip.) COCTaBICHUE MOTHBIX U COKPALIEHHBIX
CTPYKTYPHBIX (DOpPMYJT OpraHUYECKUX BEUIECTB OTIIEIbHBIX KJIACCOB, UCIOJIb3YsI UX
HAa3BaHU [0 CHCTEMATUYECKON U TPUBHAIBHOW HOMEHKJIATYpE (3TUIIEH, allETUIIEH,
rmiepuH, ¢heHou, GopMallbIeTH I, YKCyCHasl KUCIIOTa, TIMIUH). PacueTsl mpocTeiieit
(hOpMyJITBI OPTaHUYECKON MOJICKYJIBI, HICXO/IS U3 JIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 7.2.
CBolicTBa

OcHOBHOe coaep:xaHue

14

Teopernueckoe 00yueHue
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OPTraHUYECKUX
COE€IMHEHUN

DU3NKO-XMMUYECKAE CBOMCTBA OpPraHUYECKUX COCAUHEHUN OTHENbHBIX KJIACCOB
(ocoOeHHOCTH Ki1accu(UKaMY U HOMEHKJIATYpbl BHYTPH Kjlacca; TOMOJOTHYECKUM pal U
oOmass gopmyna; uszoMmepusi; GU3NYECKUE CBOWCTBA; XMMHMUYECKHE CBOMICTBA; CIIOCOOBI
IIOJIyYEHHUs1): TPENEIbHbIE YIIE€BOAOPOAbI (aJKaHbl ¥ LUKIOAIKaHbl). ['opeHne meraHa
KaK OJMH U3 OCHOBHBIX HCTOYHUKOB TEIIa B IPOMBIIINIEHHOCTHU U OBITY.

CBolicTBa NPUPOJIHBIX YIIIEBOJOPOAOB, HAXOKIEHUE B IPUPOAE U IPUMEHEHNE aJTKAaHOB;
- TIPEIEeNIbHBIE YIVIEBOAOPOABI (aJKaHbl ¥ HUKJIOAJIKaHbI). ['OpeHne MeTaHa Kak OIMH M3
OCHOBHBIX HCTOYHUKOB TEIUIA B MPOMBIIUIEHHOCTH M ObITy. CBOHCTBAa MPHUPOIHBIX
yIJIEBOJOPOIOB, HAXO0XKIEHUE B IPUPOJE U NPUMEHECHHE AJIKAHOB;

- HeTIpeebHbIC (AIKEHBI, aJIKWHBI U AJIKAJUEHBI) U apOMATUYECKHUE YIJIEBOIOPOBL.
['openue aneTuieHa Kak HCTOYHMK BBICOKOTEMIIEPATYPHOTO IUNIAMEHH ISl CBAPKU U
PE3KH METaIOB

- KMCJIOPOJACOAEpKAIINE COETUHEHUSI (CIUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U
3¢upsl, AIBJETU/BI U KETOHBI, )KUPBI, YIIIEBOb). [IpakTHyeckoe npuMeHeHne
STWIECHIJIMKOJIS, MIHLEpUHa, (peHoua. [Ipumenenue gpopmanpaeruaa, aneranbIeruia,
YKCYCHOM KUCJIOTBIL. Mblja KaK COJIH BBICIIMX KapOOHOBBIX KHCIOT. MoroIre CBoCcTBa
MbLIa

IIpakTnyeckune 3aHATHS

OK 01
OK 02
OK 04
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CBolicTBa OPraHNYECKUX COCIMHEHUN OTAEIBHBIX KJIACCOB (TPUBUAIBHAS U
MEX1yHapoAHasi HOMEHKIATypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI IOTYYEHHUS):
IIPEEIIbHBIE (ATKAHBI U IUKIIOAIKAHBI), HEIIPEAEIIbHBIE (AIKCHBI, JIKUHBI U AJIKAICHBI)
¥ apOMAaTUYECKUE YTIEBOJOPOIbI, CIUPTHI U (DEHOJIbI, KAPOOHOBBIE KUCIOTHI U AUPHI,
aJNbACTUIBI 1 KETOHBI, AMWHBI 1 AMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS.
3aaHus Ha COCTaBJIEHUE YPABHEHU XMMUYECKUX PEAKIHI C y4aCcTHEM OpPraHUYECKHUX
BEILIECTB HA OCHOBAHNHU UX COCTAaBA U CTPOCHUSA
CocraBneHue cXeM peakluil (B TOM YHUCIIE MO MPEIOKEHHBIM LHEMOYKaM MPEBPALICHUI),
XapakTepU3yIOIMX XUMUYECKUE CBOMCTBA OPTraHUYECKUX COEAUHEHUHW OTAECIbHBIX
KJIaCCOB, CIOCOOBI MX IIOJyYEHUS W Ha3BaHUE OPraHUYECKUX COEOUHEHHM 10
TPUBUAJIBHOUN MIIM MEXIAYHAPOIHON CUCTEMATUYECKON HOMEHKIIATYPE.

PemeHne nmpakTHKO-OpMEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUI HA CBOWCTBA
OpPraHUYECKUX COCIMHEHUN OTIEIbHBIX KJIACCOB

JlabopaTtopHasi paGora

JlaGoparopHas paborta "lIpeBpamieHuss OpraHUYECKUX BEIIECTB NPU HarpeBaHUU .
[Tonydenue 3TUiIeHa U U3yYEHUE €T0 CBOMCTB. MoEIMPOBAHUE MOJIEKYJ U XUMHUUYECKUX
MpEBpAICHUI HA PUMEPE dTaHa, STUJICHA, AallETUJICHA U JIp.

Tema 7.3.

N nentudukarm
ST OPraHUYECKHUX
BEIIECTB, UX

OcHoOBHOE coaep:xaHue

Teopernueckoe 00yyenue

EHOOpFaHI/I‘-IeCKI/Ie COCIHMHCHUA. HpI/IMeHeHI/Ie 1 OHMoJIOrHyecKas POJIb YIIJICBOJOB.

OK 01
OK 02
OK 04
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3HA4YEHHUE U
MIPUMCHECHUE B
OBITOBOH U
MIPOU3BOJICTBEH
HOH
NEATENBHOCTH
YyeJI0BeKa

OxucIieHue yrieBOI0B - HCTOUYHUK YHEPTUH JKUBBIX OpraHu3MoB. O0IacTH IPUMEHEHHMSI
aMHHOKHUCIIOT. [IpeBpaiiieHus OeIKOB MUIIK B opranu3Me. bruosnoruueckue GpyHKIuu
OenkoB. buonorndeckue GyHKINHU KUPOB. Posib OpraHnvYeckoil XUMHUH B PEIICHUN
po0JIeM MUIIEBOM 0€30MaCHOCTH

IpakTuyeckue 3aHATHS

Pounb oprannueckoit XuMuu B pelIeHUH TPo0IeM dHepreTHUecKoil 6€30macHOCTH, B
pPa3BUTHHU MEIMULIMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX UCTOUHUKOB 3HEPIUHU
(aIbTepHATUBHBIE UICTOYHUKH 3HEPruM). OMacHOCTh BO3JIEHCTBHSI HA )KUBbIE OPTaHU3MBbI
OpPraHMYECKUX BEILIECTB OTIEIbHBIX KJIACCOB (YIIIEBOIOPOABI, CIIUPTHI, (EHOJIBI,
XJIOPOPraHUYECKHUE MPOU3BOIHBIE, aIbAETHIBI U JIP.), CMBICI [TOKA3aTeNs IPEIEIIbHO
JOIYCTUMON KOHIIEHTPALUH

JlabopaTopHble 3aHATHSA

JlaGoparopHass pabota: "UneHTHUUKalus OpPraHUYECKUX COECIUHEHUH OTAENbHBIX
KJIacCOB"

Nnentudukanus OpraHn4ecKuX COEINHEHUHN OTIENbHBIX KJIACCOB (Ha IpUMeEpe
aJIbJICTUJIOB, Kpaxmalia, YKCYCHOM KHCIIOTbI, O€JIKOB | T.II.) C HCIIOJIb30BAaHUEM UX
(U3UKO-XMMUYECKHUX CBOMCTB U XapaKTEPHBIX KaUeCTBEHHBIX peakiuii. JleHatypanus
Oenka mpu HarpeBaHuu. L[BeTHbIe peakiuu 6eTK0B. BO3HMKHOBEHHE aHATTUTUYECKOTO
CUTHAJIa C TOYKH 3PEHUsI XUMUUYECKUX IIPOLIECCOB IIPU NPOTEKAHNH Ka4ECTBEHHOU
peakuuy, Mo3BOJISIIOIIEH HACHTU(DUIMPOBATH NPEJI0KEHHBIE OPTaHUYECKUE BEILIECTBA

KonTposbHas
pabora 3

CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB

IIpome:kyTouHas aTrecTanus no AucuumInHe ( 1udpdepeHUpoBaHHbINH 3a4eT)

Bcero

72
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3. YCJIOBUSA PEAJIN3AIIMA TPOT'PAMMbBI YYEBHOUI
JAUCHUIIJIMHBI
3.1. TpeOoBanussi K MHHHMAJIBHOMY  MAaTePHAJbHO-TEXHHUYECKOMY
ol0ecrne4eHnIo

JIist peanuzauuu NMporpaMMbl AUCIHUIUIMHBL JOJKHBI ObITh MPETyCMOTPEHBI
CJIeIyIOIME CIelMaIbHbIe MOMENICHUS: y4eOHbIi KaOMHET XUMHUU

OO6opynoBanue y4eOHOro kKaOuHeTa (HATJISIAHbIE MOCOOUs): HAOOPHI
[IAPOCTEPIKHEBBIX MOJENIed MOJEKYd, MOJEIN KPUCTAUIMYECKUX PElIeTOK,
KOJUICKITUW TIOJTUMEPOB; KOJUICKIIUS TOPHBIX IOPOJ W MHUHEPAJIOB, TaOiuIa
MenneneeBa, yueOHble (UIbMBI, IIM(PPOBBIE 00pPA30BaATEIIBHBIE PECYPCHI.

Texnnueckue cpeacTBa oOy4YeHHsl: KOMIBIOTEp C YCTpOHCTBaMu
BOCIIPOM3BEJCHUSI 3BYKa, MPHUHTEP, MYJIbTUMEIUA-IIPOEKTOP C DKPAHOM,
MYJIbTUMEIUMHAS IOCKA, YKa3Ka-TIPEe3EHTEP JJIs Mpe3eHTAIUH.

OO0opynoBanmue J1adopaTtopum 1 pado4ux MecT JJadopaToOpuM: MEH3YPKH,
MUINETKU-KaNeIbHUIBI, TEPMOMETPHI, (GUIbTpOBaJbHAS Oymara, NPOMBIBAJIKH,
CTeKJISIHHBbIE TPOOMPKH, PE3UHOBBIE MNPOOKH, (hoHApUKH, HAOOp PEAKTUBOB,
CTEKJISHHBIE TAJOYKH, IITATUBBI JJII MPOOUPOK; MEPHBIC IWIMHAPHI, BOPOHKH
CTEKJISIHHBbIE, BOPOHKHM JAenuTeNbHble muiuHapuueckue (50-100 mut), cTtynku ¢
necTukoM, (paphopoBbie YalIKH, MUHLETHI, (UIBTPHI OyMaskHbIe, BaTa, Mapis,
4acoBbIE€ CTEKJA, DJIEKTPOIUIMTKH, Ja00OpaTOpHbIE IITATUBBI, CIIUPTOBBIE TOPEIIKH,
CIIUYKH, PUOOP IS TIOTyYEeHHsI Ta30B (WM MPOOUPKa ¢ Ta300TBOTHON TPYOKOi),
naepKaTenu s TpoOUpOK, CKISIHKK [IJIi XpaHEHUs] PEaKTHBOB, Pa3IaTOYHBIE
noTkn; xumudeckue crakanbl (50, 100 u 200 mo); mmaTenu; MUHIEThI; TUTCIIbHEIC
HIMMILBI; CEKYHIOMEpHI (TaiiMepsl), MepHble Tpooupku (Ha 10-20 mi1) U MepHbIe
KoJobl (25, 50, 100 u 200 M), BoasiHass OaHsA (WM TEPMOCTAT), CTEKJISIHHBIC
MajlO4uKK; KOHUYecKkue KoyiObl miis tutpoBanus (50 m 100 mu1); MHAMKATOPHBIE
MOJOCKK st ompexaeneHuss pH W craHmapTHas WHAUMKATOpHAs —IIIKaja;
YHUBEPCAIbHBIN MHAMKATOP; TuneTku Ha 1, 10, 50 mu (wm go3aropsl Ha 1, S u 10
MJI), OIOpETKH [JIsi TUTpOBaHUs, MemuuuHckue mmpuiel Ha 100-150 ™o,
nabopaTopHbIE W/WIM aHaUTUYeCKUe Becbl, pH-MeTphl, cymmiabHbIN mKad, u ap.

nabopaTopHOe 000pyIOBaHUE.

25



3.2. HNudopmanuoHHOe oOecneyeHUue peaTn3auu NporpaMmmMbl

OCHOBHBIE HCTOYHHKHU:
1. Ta6puensn O.C. Xumus. 10 knacc. YrinyOneHHsiit ypoBeHs: yueOnuk / O. C.

IMabpuensn, U. I'. Octpoymos, C. A. Crnankos. - [Ipocsemienue, 2022. — 399

2. Xwummus. 11 xnacc. Yrinyonennsiit ypoBenb: yueOnuk / O. C. I'abpuensu, 1. T

Octpoymos, C. A. Cnaakos, A. H. JIéBkuH. - [IpocBemienue, 2022. — 432
JlonoTHMTEe IbHbIE HCTOYHUKH:

http://znanium.com — IBC «3HaHnyM»

http://e.lanbook.com — IBC «JIaub»

4. KOHTPOJb W OIEHKA PE3YJbTATOB OCBOEHMS
OBPA30BATEJLHOM JUCHUTIIVNHBI

KoHTposnib 1 onieHKa pe3ysibTaToB 00yUYeHUsl OCYIIECTBIISIETCS MpernoaaBaTeieM
B TMPOIECCE TNPOBENCHUS] TMPAKTUUYECKUX 3aHIATHM U J1abOpaTopHBIX padoT,
TECTUPOBAHUS, & TAKKE BBITTOJHCHHS 00YyJaIONUMUCS WHANBUAYAITBHBIX 3aJJaHUH,
MPOEKTOB, UCCIeAOBaHMUM. Pe3ynbraTel 00yueHus onpeenisioT, YTo oOydaroumecs
JOJDKHBI  3HATh, TOHMMAaThb M JIEMOHCTPUPOBATH MO 3aBEPUICHUU H3YUYEHUS
JTUCLUIUINHBL.

Jnst dopmupoBaHusi, KOHTPOJIS M OLEHKU Pe3yJIbTaTOB OCBOCHHUS yueOHOM
JUCHUUTUIMHBI KCTIOJIb3YETCSl CUCTEMA OLEHOYHBIX MEPOINPUATHI, MPEACTaBISIONIAT
co0Ol KOMIUIEKC YYEOHBIX MEPONPHUATUM, COIJIACOBAHHBIX C pe3yJibTaTaMu
oOydenus u chopmynupoBanHbiX ¢ yaetoM GI'OC CO0 (mpeaMeTHbIe pe3yabTaThI
o guctuiuinae) u ®I'OC CITIO
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OK/IIK

Monyab/Pa3znen/Te
Ma

PesyabTaT 00yyeHus

THunbl OHEHOYHBIX MEPONPUATHI

1 | OcHoBHOe conepikanue
1 Pa3nes 1. OcHoBbl | @opmyaupoBaTh 6a30BbIe
CTPOCHUSI BELIeCTBA | NOHATHS U 3aKOHbI XUMHMH
1. Tect «CTpoeHrEe aTOMOB XUMHUYECKUX SJIEMEHTOB U MPUPOIa XUMUYECKOM
1.1 | OKO1 |Crpoenue aToMOB COCTaBIISITh XUMUYECKHE ccT «CTpOCHHE aTOMO CCKUX STIEMCHTO PHPOA ccKo
o CBA3K».
XUMHUYECKHUX (bopMyIIbI COETMHEHUN B 5 3 .
. 3a71a41 Ha COCTABJICHUE XUMHUYECKHUX MYJI IBYXaTOMHBIX WHEHUU
PIEMEHTOB ¥ COOTBETCTBHUM CO CTENEHBIO ( a coc cHue e )q)op YL ABYXATO coemHe
OKCHJIOB, CYJb(HUI0B, THAPUIOB U T.I1.).
pupoa OKHCIICHUSI XUMHUYECKUX 33 7108, CY1b(HI0B, THAPUA . . .
. .3a/1aHKs HAa UCTIOIb30BAHUE XUMUYECKON CUMBOJIMKY M HA3BAHUIA WHEHUU 1T
XUMUYECKOU CBA3U | DJIIEMEHTOB, UCXOJIS U3 i CHOTIB30 N CCKOM CUMBO JHa3 COCIHE 0
HOMEHKJIAType MEKIyHAPOJHOTO CO03a TEOPETUUECKON U MPUKIIATHON XUMHH U
BAJICHTHOCTH U 3JIEK M ALyHapOZ P P 1
TPUBHUAIIbHBIX Ha3BAHUM JIJIs1 COCTABIICHUS] XUMHUUECKHUX MYJ1 IByXaTOMHBIX
TPOOTPULIATEIBLHOCTH P . 3 JUL €00 © e (bopmyn asyxaro
coeuHEeHNH (OKCUAOB, CYIb(OUI0B, THAPUAOB U T.I.) U IPYTHUX HEOPTaHUYECKUX
COEIMHEHUH OTJENIBbHBIX KJIACCOB
Jlaboparopnas pabota
o XapakTepru3oBaTb XUMUYECKHE N
1.2 | OK 01 [[lepuogunyeckuii P P 1. Tect «Metamunyeckue / HEMETATUTMYECKUE CBOMCTBA, SJIEKTPOOTPULIATEIIBHOCTh
3JIEMEHTHI B COOTBETCTBUH C UX
OK 02 [axkoH u Tabnuua . | 4 CPOJICTBO K 3JIEKTPOHY XUMUUYECKHUX 3JIEMEHTOB B COOTBETCTBHUE C HX
MOJIOKEHUEM B MIEPUOTUIECKOM .
K 1.1 JI.U. Menneneesa SJICKTPOHHBIM CTPOCHUEM M MOJIOKCHUEM B IIEPHOJUICCKOU CUCTEME XUMHUICCKUX
-1 CUCTEME XUMHUYECKUX
anemeHToB .M. Menneneesa».
anemenToB .M. MeHaeneeBa
2. IIpakTrueckue 3ajaHusl HA YCTAaHOBJICHUE CBSI3U MEX]y CTPOCHHEM aTOMOB
XUMHUYECKUX JJIEMEHTOB M NEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMUYECKHUX
3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C MOJIOkKEHUEM [lepuoanueckoit
CUCTEME.
[IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS HAa XapaKTEPHU3aALNIO
XUMHUYECKUX AJIEMEHTOB: «MeTaminueckue / HeMeTaUIMueCKUe CBOMCTRA,
AIEKTPOOTPULATENBHOCTD U CPOJICTBO K 3JIEKTPOHY XMMHUUYECKHUX JIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM CTPOECHUEM U TOJI0)KEHUEM B MIEPUOTUUECKOM
cucTeMe XxumMuueckux sneMmenToB [[.M. MenneneeBa»
Paznen 2.
2 o XapakTepu3oBaTh THIIbI
XumMuveckue N KonTposbHas padora «CTpoeHue BelecTBa 1 XUMHYECKHE PeaKkmumn»
XHUMHUYECKHX peakuui
eaKINHu
2.1 | OK Ol (Tune xumuyeckux | COCTaBIATH peaKIMU 1. 3ama4yu Ha COCTABIECHHUE YPABHEHUN PEAKIHA:
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OK 04 |peakmuit COEJIMHEHMS, PA3JIOKEHUS, - COCIUHEHMS, 3aMEIIEHUS, Pa3JI0KEHUs, 0OMEHa;
oOMeHa, 3aMeIIeHuUs, - OKHCIIUTEIbHOBOCCTAHOBUTENIBHBIX PEAKIUl C HCIIOIb30BAaHUEM METO/1a
OKHUCIIUTETHHO- ANIEKTPOHHOTO OaaHca.
BOCCTAaHOBHUTEIIbHBIC PEAKIIUU 2. 3agauu Ha pacyeT Macchl BELIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WM 00bEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIUU
BELIECTB; pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH,
€CJIM OJTHO M3 BEIIECTB UMEET
2.2 OnextpomuTiyeckas | CocTapiATh ypaBHEHHs 1. 3aaHNs HAa COCTABJIEHUE MOJICKYJISIPHBIX U HOHHBIX PEAKIMi ¢ y4aCTHEM KHCIIOT,
AUCCOLMALLAS 1 XUMAHCCKUX PCAKIIMN HOHHOTO | ocpopaHmMii M CONEH, yCTAHOBIEHUE M3MEHEHUS KMCIOTHOCTH CPEBI
MOHHBIH 0OMeH 0OMeHa € yuacTHem 2. JlaGoparopHast pabota "THITbl XHMUYECKUX peaKimii”
HEOPraHUYECKUX BEIIECTB
3 Pasnen 6. PacTBopnl
HccnenoBaTh HCTHHHBIEPACTBOPHI € 32JaHHBIMUXAPAKTEPUCTUKAMU
OK 01 1. 3aaun Ha MPUTOTOBJIEHUE PACTBOPOB.
3.1 [TonsaTue o Pa3nuuarh HCTUHHBIE paCTBOPEI
OK 02 bacTBOpax 2. IIpakTUKO-OpUEHTUPOBAHHBIC PACUECTHBIC 3aJaHUs HA AUCIIEPCHBIE CUCTEMBI,
MCIOJIb3YEMBbIE B OBITOBOW U MPON3BOACTBEHHOM IEATEIHHOCTH Y€JIOBEKa
OK 01 Uccnenosats ¢pusuko-
3.2 Hccnenoanue a b N Jlabopartopnast pabora "[IpuroToBiienre pacTBOpoB"
OK 04 o XUMHYECKHUE CBOMCTBA
CBOICTB pacTBOPOB
HMCTUHHBIX PACTBOPOB
4 Pa:meiI 4. CTpoenne| yiccenopars crpoenue u KonTtpoabnas patora «CBoiicTBa HEOPraHHYeCKHX BelIeCTB»
U CBOiicTBA CROICTBA
HEOPTraHUIeCKUX HEOPraHHYeCKHX BellecTB
BellecTB
K01 1. Tect «HoMeHKIJIaTypa 1 Ha3BaHWE HEOPTAHUYECKUX B TB UCXOMS U3 UX
4.1 OK 0 Knaccudukanms, Knaccudumnuponats e oMme yp 3 € HCeOp COKHX BEIICCTR HCXONA M3
XUMHYECKON (OpMYJIbI UJIM COCTaBICHUE XUMHUECKON (OPMYJIIbI UCXOS U3
HOMEHKJIATypa U HEOpraHMYEeCKHe BEIIeCcTBa B (bopmy . b PMY. :
HA3BaHWS B TBA TI0 MEXIYHAPOIHON MIIM TPUBHUATLHOW HOMEHKIIATYPE>.
CTpOCHHE COOTBETCTBHH C HX CTPOCHHEM 3 ermec 0 MOKIYHAPOIHO P OH HOM®E ype
2. 3aa4n Ha pacyeT MacCOBOM J0JIU (MACChl) XUMHUUYECKOTO AJIEMEHTA
HEOPraHUYECKUX
BerwecTs (coenuHeHust) B MOJIEKYJIe (CMECH).
3. IlpakTryeckue 3a1aHus MO KIaCCU(PUKAIMU, HOMEHKJIATYPE U XUMUYECKUM
(dbopMyIIaM HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB.
4. TlpakTryeckue 3a1aHUs Ha ONPeIeIeHNe XUMUYECKON aKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BUIa XUMHYECKOU CBSI3U M TUIA KPUCTAJUTMUECKOM PEIIeTKH
4.2 OK 01 DU3HKo-XuMIYeckre| Y CTAaHABIMBATh 3aBUCUMOCTD 1. Tect «OcoOEHHOCTH XUMHYECKUX CBOMCTB OKCHIOB, KHCIIOT, OCHOBAaHHIA,
OK 02

CBOMCTBA

(U3UKO-XMMHYECKUX CBONCTB

amM(pOTEepPHBIX TUIPOKCUIOB U COJICH».
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HEOPraHUYECKUX HEOpPraHUYECKUX BEILECTB OT 3a/aHus HA COCTABJIEHUE YPABHEHUN XUMUYECKUX PEAKINI ¢ yYaCTHEM IIPOCTHIX U
BEILECTB CTPOEHHUSI aTOMOB M MOJIEKYJI, & | CJIOKHBIX HEOPraHUYECKUX BEUIECTB: OKCUIOB METAJNIOB, HEMETAJUIOB U
TaK)Ke TUIA KPUCTAININYECKOU aM(OTEPHBIX ITEMEHTOB;
peneTKu HEOPraHUYECKUX KUCIIOT, OCHOBAaHHUM U aM(OTEPHBIX THIPOKCHIOB,
HEOPTraHMYECKUX COJICH, XapaKTepH3yIOIUX UX CBOUCTBA U CIIOCOOBI MOTy4YEHUSI.
2. 3. [IpakTHKO-OpHEHTUPOBAHHBIE TEOPETUUECKUE 3a/JaHKS HA CBOMCTBA U
MI0JIy4E€HNE HEOPTaHUYECKUX BEILLIECTB
3. JIabopaTopHas paboTta «CBOWCTBa METAJLIOB.
4, JlaboparopHas paboTa «XapakTep AUCCOLMAIIUHU PA3IUYHBIX THIPOKCHIIOBY.
4.3 | OKOl Hnentndukaums UccnenoBars ka4eCTBEHHBIC 1. TIpaKTHKO-OpPHEHTHPOBAHHBIC 3aaHHS [I0 COCTABICHHIO XMMUYECKHX PEAaKIHUii C
OK (02 [HCOpPraHM4YCeCKHUX pCaknuu HCOPraHMICCKUX y4acTHEM HEOPTaHUYECKUX BEIIECTB, UCIIOIb3yEeMbIX I UX HACHTH(UKAIINH.
OK 04 [BCUICCTB BEIICCTB 2.JIaGoparopHas pabota: "MneHTudukanms HeOPraHn4ecKux BeuecTs”
Pa3nea S.
5 o XapakTepu3oBaTh BJIUsIHUE
Kunernyeckue u
pa3an4HbIX (AKTOPOB HA
TePMOAMHAMUYECKHU
paBHOBecHe U CKOPOCTh
€ 3AKOHOMEPHOCTH .
XHMHYECKHX pPeaKkuui
NPOTeKAHUS
XHMHYECKHX
eaKIMil
XapaKTepru30BaTh BIUSHUE
OK 01 [Ckopoctb PaKTCp
OK 02 lxumirgeckix KOHLIEHTPALUU pearupyonmx [TpakTHKO-OpHEHTHUPOBAHHbIE TEOPETUYECKHE 3aJJaHNs Ha aHAIN3 (DaKTOpOB,
beaKmii BEILIECTB U TEMIIEPATyphbl Ha BIIUSIOIUX HA U3MEHEHUE CKOPOCTU XUMHUUYECKOHN peakuuH. [IpakTuko-
XHMquc;Koe CKOPOCTh XUMUYECKHUX PEAKIUN | OPUEHTUPOBAHHBIC 3a/1aHKsI HA IpUMeHeHue npuHuuna Jle- llarense ns
DABHOBECHE XapakTepu3oBaTh BIUSHUE HAaXOXXICHUs HAIIPABJICHUS CMEILECHUS PABHOBECHS XUMUYECKON PEAKIIMY U aHAJIN3

M3MEHEHUS KOHLIEHTPALUU
BEILIECTB, PEAKIIUU CPEIbI U
TEeMIIepaTypbl HAa CMEIICHUE
XUMHYECKOTO PABHOBECHUS

(baKTOpOB, BJIMAIOIIUX HA CMCIICHHUEC XUMHUUYCCKOI'O PAaBHOBCCHUA
Jlabopartopnast pabota «CKOpOCTh XUMHUECKUX peakinii. CMEIIEHHE XUMUYECKOTO
paBHOBECUSA»

IT

6. [IpodeccuoHaILHO-OPHEHTHPOBAHHOE Co/lep:KaHue (Colep:KaHue MPUKJIATHOT0 MOTYJIs)

6

Pasnean 6.

Xumusi B ObITY H
MPOU3BOJACTBEHHOM
neATeJbHOCTH

OneHuBaTh NOCJAEACTBHUA
OBITOBOIl M NPOU3BOACTBEHHOM
JesATeJILHOCTH YeJoBeKa C
NMO3HIHI 3KOJTOTHYECKOH
0e3omacHoCcTH

3ammuTa Keiica (¢ yueroM Oyayumieii npogecCHOHATBHOM AeATeIbHOCTH)
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4€JI0BCKA

OK 01 . . .
OK 02 Xumus B ObITY U OneHuBaTh OCIEACTBUS Keiic (¢ yuerom Oyayuiei npodeccoHanbHON AESTEIBHOCTH)
OK 04 MPOU3BOJICTBEHHON | OBITOBOM U NMPOW3BOJCTBEHHON Bo3MoxHbBIE TEMBI KEHCOB:
OK 07 ACATCIIBHOCTH JCATEIbHOCTH YCJIOBCKA C 1. Opranuueckue U MUHepaibHble y100peHus. [IpumeHsiembie B CETbCKOM
YeI0BeKa MTO3ULIMH 3KOJIOTUYECKOU X035HCTBE.
0€e301acHOCTH 2. JlekapcTBa Ha OCHOBE PAaCTUTEIBHBIX ITPENApaTOB
3. Moromue cpeacTBa Ha HAaTypajdbHOW OCHOBE.
Paznea 7. CtpoeHue
7 1 CBOICTBA HccaenoBars cTpoeHne u
CBOMCTBA OPraHUYeCKHX KonTposbHas pabora «CTpoeHHe U CBOMCTBA OPraHMYeCKUX BelecTB»
OpPraHMuYecKux
BeLEeCTB
BeLLeCTB
71 OK 01 Kaccnburanms, Krraccubuimposars 1. 3aganus Ha COCTaljJ'IeHI/Ie Ha3BaHUU (zpraHquCKHX COEAMHEHHH IO TPUBUAIILHOU
WJTU MEXTYHApPOIHON CUCTEMATUUYECKON HOMEHKJIIATYpe.
CTPOEHUE U OpraHUYecKue BEIECTBA B 5 3 CALYHAPOLHOM CHCTC CCKOM HOME ype
. 3a/1aHHsI HA COCTABJICHUE MOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX POpMYII
HOMEHKJIaTypa COOTBETCTBHUH C UX CTPOCHUEM H pat PYKTYp (bopmy
OpraHUYECKUX BELIECTB OT/ACIbHBIX KJIACCOB.
OpraHUYECKUX . . .
R— 3. 3azmaun Ha orpeneeHue MpocTeiiel (GopMybl OpraHuYecKo MOJIEKYIbI,
HCXOJs U3 DJIEMEHTHOT0 cocTaBa (B %)
N 1. 3amaHus Ha COCTaBIICHU ABHCHUN XMMUYECKUX PEAKIUMN C yUacTUEM
7.2 | OK Ol [CBoiicTBa VYcranaBnuBaTh 3aBUCUMOCTD 3an coc CHHC ypaBHC ce PCaKLII € yHacTue
OK 02 loprammueckix (DU3MKOXMMHUECKHX CBOHCTB (z)pgaHquCKHx BELLIECTB HA OCHOBAHMH UX COCTaBA U CTPOCHHS.
. . 3a7aHus Ha COCTABJIEHNE YPABHEHUN XUMHUECKUX PEAKLINM, HIUTFOCTPUPYIOLIUX
OK 04 |coemqunenui OpraHMYeCKHUX BEIIECTB OT A N yp peaKim, pyp }U’ m
XUMUYECKHUE CBOMCTBA C YUYETOM MEXaHU3MOB IIPOTEKAHUS JaHHBIX PEAKIUN 1
CTPOEHHUS MOJIEKYJI N
TEHETUYECKOM CBSI3M OPraHMYECKUX BEIIECTB PAa3HBIX KJIACCOB.
3. PacuerHble 3a/1auu O YPaBHEHUSIM PEAKLIUN C y4aCTUEM OPTraHUYECKUX
BEILIECTB.
4, JlaboparopHas pabota "[IpeBpalieHust OpraHMueCKUX BEIIECTB IPU HArpeBaHUu"
OK 01 ] i "
773 Wnentuduxarms Vcee10BaTh KaueCTBEHHbIE 1. IIpakTUKO-OpUEHTUPOBAHHBIE 3a/IaHUSI IO COCTABIICHUIO XUMUYECKUX PEAKLIUN C
OK 02 |opranuueckux y4acTHEM OPTaHMYECKUX BEIIECTB, B T.U. HCIIOIB3YyEMbIX [Tl KX UACHTU(DHUKAINY B
peakIy OpraHudeCcKuX
OK 04 [gemiects, ux OBITY U IPOMBILIUIEHHOCTH.

BHaUCHHUE U
MpUMEHEHNE B
OLITOBOM U
MIPOU3BOJICTBEHHOM
EesITENLHOCTH

ICIIOBCKaA

COE€IUHEHUN OTHEIIbHBIX
KJIaCCOB

2.JIaboparopHas pabota: "VneHTH(UKaLN OPTaHUYECKUX COCTUHEHUN OTACTBHBIX
KJIacCOB"
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Bueypounasi nesiteibHOCTH «Pa3sroBopbl 0 BaxHOM» pa3padoTraHa B
COOTBETCTBUM C TPeOOBAHUSAMM:

-  @enepanbHoro 3akoHa ot 29.12.2012 Ne 273 «OO6 o6pazoBaHuu B
Poccuiickon @enepaunm»;

- Ilpukaza MwunoOpHayku oT 17.05.2012 Ne 413 «O06 yTBepxkaecHUU
(denepanbHOro rocyAapCTBEHHOr0 00pa3oBaTENbHOIO CTaHAApPTa CPEAHEro OOLIEro
00pa3zoBaHUsI»;

- MeToauueckux pPEKOMEHAALUWN M0 HCIOIb30BAaHUIO U BKIIOYEHHUIO B
CoJlep)KaHuEe Tpolecca OOydeHHs] U BOCHUTAHHMS TOCYAAPCTBEHHBIX CHMBOJIOB
Poccuiickoit enepanuu, HanpaBIeHHbIX TUCbMOM MuHImpocsemenus ot 15.04.2022
Ne CK-295/06;

- MeToauueckux pEeKOMEHJALUN MO YTOYHEHUIO IMOHATHS U COAEpIKaHMS
BHEYPOUHOH AESITEIbHOCTH B paMKaX peajln3allid OCHOBHBIX 00I11€00pa30BaTeIbHbIX
IporpaMM, B TOM YKCJI€ B YaCTU MPOECKTHOM AESITEIbHOCTH, HAIIPABIEHHBIX TUCEMOM
Muno6prayku ot 18.08.2017 Ne 09-1672;

- Crparerun pa3sutus Bocnutanus B Poccuiickoii @exepaunu Ha MEpUOJ
no 2025 ropna, ytBepxkiaeHHou pacnopsikeHueMm IIpaButensctBa oT 29.05.2015 Neo
996-p;

- CII 2.4.3648-20;

« CaulluH 1.2.3685-21;

- IIOOIL.

Heap kypca: ¢QopmupoBaHHe B3MVISIIOB  HIKOJIBHUKOB Ha  OCHOBE
HAI[MOHAJIBbHBIX IIEHHOCTEW uYepe3 M3yueHHE LEHTPAIbHBIX TEM — NaTPUOTH3M,
IPaXAaHCTBEHHOCTh, HCTOPUYECKOE MPOCBEIIEHUE, HDABCTBEHHOCTD, IKOJIOTHS.

OcHOBHBIC 32/1a4U:

- BOCHUTAaHME AaKTUBHOM TIpa)kIaHCKOH MO3MILMH, TyXOBHO-HPABCTBEHHOE
Y IaTPUOTUYECKOE BOCIIUTAHUE HA OCHOBE HAI[MOHAJIbHBIX LIEHHOCTEM;

- COBEpLICHCTBOBAHME  HABBIKOB  OOLIEHMS CO  CBEPCTHUKAMH U
KOMMYHHUKATHUBHBIX YMEHUMH;

- TIOBBILIEHHE OOIIEH KyJIbTYphl OOyUalOIUXCcs, YIIIyOJieHne UX UHTepeca K
U3YYEHUIO U COXPAHEHUIO UCTOPUU U KYJIBTYpPbl pOJIHOTO Kpasi, Poccuu;

- pa3BUTME HAaBBIKOB COBMECTHOH [JEATEIBHOCTH CO CBEPCTHUKAMH,
CTaHOBJICHUE KauecTB, OOECIEUMBAIOIIUX YCIEUIHOCTh YYacTHUs B KOJIJIEKTUBHOM
NESITENIbHOCTH;

- (opMHpOBaHME KyJIbTYpbl IOBEIEHUS B UHPOPMALIMOHHOM Cpeie.

®opma opraHu3zalnmu: JMCKYCCUOHHBIN KITyO0.

CoaepixaHue Kypca BHEYPOUHOil 1esITeIbHOCTH

Copepxxanne Kypca «Pa3roBopsl 0 BaxKHOM» HampaBlieHO Ha (OPMHUpPOBAHHE Y
00y4arImuXxcsl HEHHOCTHBIX YCTAHOBOK, B UMCJIE KOTOPBIX — CO3UJAaHUE, TATPUOTHU3M



U CTpEMJIEHUE K MEKHALMOHAJIBbHOMY E€AMHCTBY. TeMbl 3aHATHI NPUYPOYEHBI K
rOCYJapCTBEHHBIM  Ipa3JHUKaM, 3HAaMEHATeJIbHbIM  JaTaM, TPaJULUOHHBIM
pa3JHUKAM, TOJOBLIMHAM CO [JHS POXIEHUS M3BECTHBIX JIIOJAEH — YYEHBIX,
MHACATEIIEN, TOCYTAPCTBEHHBIX ICATENEH U IESITENEN KyIbTYPBbI:
1. Jlenb 3HaHUM
Hama ctpana — Poccust
165 ner co nus poxnaenus K.O. [{nonkoBckoro
JIeHb My3bIKH
JleHb MOXKUI0ro 4ea0BeKa
Jlenb yuurens
JleHb oTHa
MexayHapoaHbIH J€Hb IIKOJbHBIX OMOIHOTEK
JIleHb HapOJHOTO €IMHCTBA
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. M&I pa3Heie, MBI BMECTE
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. Jlenp Matepu

[
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. CumBojiel Poccun

[
(O8]

. Bonontepsl

[—
N

. llenb ['epoeB OTeuecTBa
. lenbp Konctutynuun

—
AN WD

. Tema HoBoro royma. CemeliHble MPAa3THUKA U MEUTHI
. PoxxnecTBo

—
oo

. Jlenb cusTHs Omokazs! JleHuHTpana

[S—
\O

. 160 net co qusa poxaenus: K.C. CranuciaBckoro
. JleHp poccuCKON HayKu

\O I\
— O

. Poccust u mup
. Jlens 3amutHUKa OTeuecTBa
. MexXayHapOIHbIN KEHCKUU JIEHb

NN
W N

24. 110 ner co nHSA POXKIAEHUS COBETCKOTO MHUCATENsl U MO03Ta, aBTOpa CIJIOB
ruMHOB PO u CCCP C.B. MuxankoBa

25. [enb Boccoenunenus Kpeima ¢ Poccueit

26. BceMupHblii 1eHb TE€aTpa

27. JleHb KOCMOHaBTUKH. MbI — niepBbIc!

28. ITamsTh O reHoIMIe COBETCKOTO HapOAa HAIMCTAMHU M UX TOCOOHUKAMU

29. lens 3emiu

30. enb Tpyna

31. Henn [1o6ensl. beccMmepTHbIil MOIK

32. JleHb neTCKUX OOIIECTBEHHBIX OPraHU3alNuN

33. Poccust — cTpaHa BO3MOKHOCTEH

Ilnanupyemble pe3yabTaThl JAeATEJIbHOCTH



JIMYHOCTHBIE Pe3yJIbTaThI:

«  CTAHOBJICHHE IIEHHOCTHOTO OTHOIIIEHHUS K cBoer Pogune — Poccun;

« OCO3HaHHE CBOE€M JATHOKYJIBTYPHOM M POCCHMCKOW TIPa)xJaHCKOU
UJIEHTUYHOCTH;

«  CONPHUYACTHOCTH K MPOILIOMY, HACTOSAIIEMY U OyyllleMy CBO€W CTpaHbI U
POAHOrO Kpas;

«  YBaXKEHHUE K CBOEMY U JAPYTUM HapoaaM;

«  TEpBOHAYANBbHBIC TPEJICTABICHUS O YEJIOBEKE KaK dJieHe OOIIecTBa, O
MpaBax U OTBETCTBEHHOCTH, YBAXXE€HUU U JOCTOUHCTBE YEJIOBEKAa, O HPABCTBEHHO-
ATUYECKUX HOPMAaX MOBEJICHUS U PaBUJIaX MEXIMNYHOCTHBIX OTHOIICHUH;

«  TOPU3HAHWE UHAUBHUIYAJBbHOCTU KaXKJI0TO YEJIOBEKA;

«  TPOSIBJICHUE COMEPEKUBAHUS, YBAKEHUS U JOOPOKENATEIHLHOCTH;

- HempusATHE JOOBIX (QOpPM TMOBEJEHHUS, HAMPABICHHBIX HAa MNPUYHUHEHHUE
(bU3UYECKOTO M MOPATBHOTO BPEia APYTHUM JIFOISIM;

«  0OepexHOe OTHOIIEHUE K TPUPO/IE;

«  HENpUATHE NEUCTBUH, IPUHOCIIIUX BPE MPUPOJIE.

MeTanpeaMeTHbIe Pe3yJbTATHI

OBiagenne YHHBeEpPCAJIbHbIMU yueOHbIMU NMO3HABATEJIbLHBIMU
JNEeHCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHe JeliCTBHA:

« CpaBHMBaThb OOBEKThHI, YCTAHABIMBATH OCHOBAaHUSA Ui CpaBHEHUA,
yCTaHaBJIMBATh aHAJIOTUHU;

«  00BeANHATH YaCTH 00beKTa (00BEKTHI) IO OMPEAEICHHOMY MTPU3HAKY;

«  ONpENeNATh CYIIECTBEHHBIN MPU3HAK TUISt Kiaccudukanmu,
KJIaCCU(PUIIMPOBATD MPEAJIOKEHHBIE OOBEKTHI;

«  HaXOJWTh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX W HAOJIIOICHUSIX HA OCHOBE MPEJJIOKEHHOTO MEIarorndyecKuM pabOTHUKOM
aNrOpuTMa;

- BBIABJISITH ~ HEAOCTAaTOK  WH(pOpMAnuM Il pemieHus  y4eOHOU
(IpakTUYECKOM) 3a/1a4l HA OCHOBE MPEJIOKEHHOTIO AIITOPUTMA,;

« yYCTaHaBIMBaTh  MPUYMHHO-CJIECACTBEHHbIE  CBA3M B  CHUTYyalUsX,
MOJIJIAIOIIUXCS HEMOCPEACTBEHHOMY HAOIIOACHUIO WJIM 3HAKOMBIX T10 OMBITY, J1€7aTh
BBIBO/IbI;

2) 0a30BBI€E HCCJIEI0BATEILCKHE NeHCTBUA:

«  ONpENEeNATh pPa3pblB MEXKAY PpEATbHBIM M JKEIATEIbHBIM COCTOSIHUEM
o0beKkTa (CUTyallud) Ha OCHOBE MPEIOKEHHBIX IEJarOTHIECKUM pPaOOTHHUKOM
BOIIPOCOB;

« C TIOMOUIbIO TMEJaroruyeckoro paboTHHKA (OPMYyIUPOBATH  LETb,
IJIAaHUPOBATH U3MEHEHUs 00bEKTa, CUTYallUU;



- CpaBHHMBaTh HECKOJHKO BAPWMAHTOB PEIICHMsS 3a7a4yM, BRIOUpATh Hanboiiee
MOAXOASAIIMN (HA OCHOBE MPENIOKEHHBIX KPUTEPHUEB);

«  TOPOBOJUTH MO MPEMJIOKEHHOMY IUIAHY OIBIT, HECI0KHOE HCCIIEI0BaHUE
M0 YCTAHOBJICHUID OCOOCHHOCTEH O0BEKTa M3YUEHMS U CBsA3EH MEXITy OOBbeKTaMu
(4acTp — 1esoe, MpuurHa — CJICACTBUE);

«  (GopMyIHPOBATH BBHIBOJIbI U MOJKPEIUIATH X JOKAa3aTeIbCTBAMU Ha OCHOBE
pE3yIbTaTOB TMPOBEACHHOTO HAOMIOACHUS (OIbITa, W3MEPEHUs, Kiaccuukaimu,
CpPaBHEHHS, UCCIICIOBAHUS);

«  TMPOTHO3WPOBATH BO3MOXKHOE PAa3BUTHE TMPOIECCOB, COOBITHH MW UX
MOCJIEACTBUS B aHAJTOTUYHBIX WM CXOAHBIX CUTYalIHSIX;

3) pa6ora ¢ undopmanueii:

«  BBIOMpATh UCTOYHHK MOJYyUYECHUS UHPOpMALINH;

«  COTJIaCHO 33JJaHHOMY aJITOPUTMYy HaXOJUTh B MPEIJI0KEHHOM HCTOUYHHMKE
uH(OpMAITUIO, TIPEICTABICHHYIO B SIBHOM BUJIE;

- pacmo3HaBaTh  JIOCTOBEPHYID M  HEJOCTOBEpPHYH  HWHGMOpMAIUIO
CaMOCTOSITEJIbHO WJIM HAa OCHOBAaHWH TPEIJIOKEHHOTO MEeIarorndecKuM pabOTHUKOM
croco0a ee POBEPKH;

« coOmromaTh € TIOMOIIBIO B3POCHBIX (MEAaroruyeckux pabOTHUKOB,
poauTenelt (3aKOHHBIX MPEJICTaBUTEICH) HECOBEPIICHHOJIETHUX OOYYarOIIUXCs)
npaBuiia UHGOPMAITMOHHON O€30MaCHOCTH MPHU MOKCKE HH(POPMAIIMKU B HHTEPHETE;

«  aHAJM3HUPOBATh U CO3/aBaTh TEKCTOBYIO, BUCO-, IpahUuECKy0, 3BYKOBYIO
uH(OPMAITUIO B COOTBETCTBUU C yUeOHOM 3aa4ei;

«  CaMOCTOSITEIPHO CO37aBaTh CXEMbI, TaOMWIBI Il TIPEICTABICHUS
uHbOopMaIuu.

OBJanenune YHHBeEpPCATbLHBIMU yueOHbIMH KOMMYHHUKATUBHBIMHU
JNEeHCTBUSIMM:

1) o0menmne:

«  BOCHpPUHUMATh U (HOPMYJIUPOBATH CYXKJCHHS, BBIpaXaTb HMOIMU B
COOTBETCTBHH C IEJISIMHA U YCIOBHSIMHU OOIICHUSI B 3HAKOMOU CpeEJIE;

«  TPOSBIATH YBAXHUTEIbHOE OTHOIIEHHE K COOECeTHUKY, COOII0AaTh
MpaBUJia BEJICHUS JUAJIoTa U IUCKYCCUU;

«  TIpHU3HABaTh BO3MOXXHOCTh CYIIIECTBOBAHMS Pa3HbIX TOUEK 3PEHUS;

«  KOPPEKTHO W apryMEHTHUPOBAHHO BHICKA3bIBATh CBOE€ MHEHHE;

« CTPOUTH pPEUEBOE BBICKA3bIBAHUE B COOTBETCTBHUM C TOCTaBJIECHHOMU
3aJ1a4uen;

« CO3JaBaThb YCTHbIE M NHUCHBMEHHBIE TEKCThl (OMUCAHHE, PACCYXKICHUE,
ITOBECTBOBAHME);

«  TOTOBHTH HEOONBINNE MyOJIMIHBIC BBICTYIUICHUS;

2) coBMecTHasl JesITeIbHOCTD:



- (opmymmupoBath KPaTKOCPOYHBIE 151 JOJTOCPOYHBIE 10(SH) 05
(MHOUBUAYaAJbHBIE C YYETOM YYacTUsl B KOJUICKTHBHBIX 3aJadyax) B CTaHIAPTHOU
(TUIIOBOM) CHUTyalluM Ha OCHOBE MPEINIOKEHHOTO (opMara IJIaHHUPOBAHUS,
pacrpeneneHust IpOMEKYTOYHBIX [IAroB U CPOKOB;

+ NOpPUHUMATh LEJIb COBMECTHOM JEATEIIbHOCTH, KOJUIEKTUBHO CTPOMUTH
NEUCTBUS MO €€ JTOCTHXKEHHIO: paclpeiesiaTh PO, JI0TOBAPUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YJIHTAT COBMECTHOM PabOThI;

« TOpPOSIBISATH  TOTOBHOCTH  PYKOBOJUTH,  BBINOJHATH  MOPYYEHUS,
MOAYUHSITHCS;

«  OTBETCTBEHHO BBITIOJIHITH CBOIO YaCTh PAOOTHI;

«  OLIGHMBATH CBOM BKJIaJ B OOIIMI pe3yJbTaT;

+  BBINOJIHATh COBMECTHBIE MPOEKTHBIEC 3aIAHUS C OMIOPOI HA NPEAJIOKEHHBIE
00pa3sIbI.

OBJiaeHne YHHBEPCATbHBIMYU YU€OHBIMH PEryJISTUBHBIMHU AeHCTBUSIMH:

1) camoopranuszanus:

«  IUITAHUPOBATh ACHCTBHUS IO PEIICHUIO y4eOHOW 3amadyul Ui TMOTy4YeHUs
pe3yJIbTara;

«  BBICTpauBaTh MOCJIEI0BATEILHOCTh BEIOPAHHBIX JAEHCTBUH.

2) CaMOKOHTPOJIb:

«  yCTaHABIMBATh MPUYHUHBI yCHieXa/Heyjay yueOHOU e TeIbHOCTH;

«  KOpPPEKTHUPOBATh CBOM YU€OHbIEC JEHCTBUS JJIsl PEOJOJICHUS OIIHOOK.

IIpenmeTHbIe pe3yabTaThl

CdopmupoBaHo npeacraBjieHue:

« O IOJIUTHUYECKOM YCTPOUWCTBE POCCHICKOrO rocy1apcrsa, €ro MHCTUTYTAaXx,
UX POJIM B )KM3HU OOIIECTBA, O €r0 BaXKHEHUIIIMX 3aKOHAX; O 0a30BbIX HALMOHATBHBIX
POCCUNCKUX LEHHOCTSX;

- cuMBojJax rocymapcrBa — ®Pmnare, ['epbe Poccuu, o dmaare u repbe
cyobekta Poccuiickoit ®enepanu, B KOTOPOM HaxXOAUTCS 00pa30BaTENIbHOE
YUPEKICHHUE;

«  HMHCTUTYTaX TPAKIAHCKOTO OOIIECTBA, O BO3MOXKHOCTSX YYaCTHs TpakIaH
B 00IIIECTBEHHOM YIIPABJICHUH; TIpaBaxX U 00s13aHHOCTSIX rpaknannna Poccuu;

+  pEJIUTMO3HOW KapTUHE MHUpPA, POJU TPAAULUMOHHBIX PEJIIUTUA B Pa3BUTUU
Poccuiickoro rocynapctsa, B MICTOPUH U KyJIbType HaIIEH CTPaHblI;

« BO3MOXXHOM HEraTUBHOM BJMSHHUM Ha MOPAJbHO-IICUXOJIOTMYECKOE
COCTOSIHUE YE€JI0BEKAa KOMITBIOTEPHBIX UI'P, KUHO, TEJEBU3MOHHBIX MEPENAy, PEKIIAMBI;

- HPABCTBEHHBIX OCHOBaX yueObl, BEAyIIeH pojiu 0oOpa3oBaHUs, Tpylda U
3HAYECHUU TBOPYECTBA B )KM3HU YEJIOBEKA M OOIIECTRA,;

«  POJIM 3HAHWM, HAYKH, COBPEMEHHOTO NMPOU3BOACTBA B KM3HU YEIIOBEKA U
o0111ecTBa;



«  AKTHMBHOM POJIM YEJIOBEKA B IIPUPOE.

CdopMupoOBaHO IEHHOCTHOE OTHOIIIEHHUE:

« K PYCCKOMY $3BIKY KaK TOCYJapCTBEHHOMY, SI3bIKY MEKHAIIMOHAIBHOTO
0O0IlIeHN; CBOEMY HAllMOHAIBHOMY SI3bIKY U KYJIBTYpPE;

+  CEMbE U CEMENHBIM TPAAULUAM;

« yuyebe, TpyZly U TBOPUECTBY;

«  CBOEMY 3J0POBBIO, 3OPOBBID POJMUTENEH (3aKOHHBIX NPEACTABUTEIECH),
YJIEHOB CBOEU CEMbH, NIEJIaroroB, CBEPCTHUKOB;

«  TpHUpOJIE U BCEM (PopMaM >KU3HH.

CdopmupoBan unTepec:

« K YTEHUIO, NMPOU3BEJAECHUSIM HCKYCCTBA, T€ATPY, MY3bIKE, BHICTABKAM W T.
I.;

«  OOIIECTBEHHBIM SIBJICHUSM, [OHUMATh aKTUBHYIO pOJIb 4YeJlOBEKa B
oO1ecTBe;

«  TOCYIApCTBEHHBIM TIpa3JHUKAM ¥ BaXHEHUITUM COOBITUSM B IKU3HU
Poccun, B :ku3HM pOAHOTO rOpoaa;

«  MPUPOJIE, IPUPOIHBIM SBICHUSIM U (OpMaM KU3HH;

+  XYJ0XECTBEHHOMY TBOPYECTBY.

CdopMupoBaHbl yMeHMSI:

«  YCTaHaBJIMBATh JAPYKECKUE B3aUMOOTHOIIEHUS B KOJUIEKTHUBE,
OCHOBaHHbBIEC HAa B3aMMOINOMOILY U B3aUMHOU MOJJIEPHKKE;

«  TMPOSBIATH OEPEKHOE, TYMAHHOE OTHOIICHHUE KO BCEMY KUBOMY;

«  coOromaTh OOIIETTPUHSATHIC HOPMBI TIOBEICHUS B OOIIECTBE;

« pacmo3HaBaTh aCOLMAJIbHbIE TOCTYIKH, YMETh MPOTUBOCTOATH UM;
IPOSIBJISITH OTPUIIATENIbHOE OTHOIIEHHE K aMOpaJIbHbIM TOCTYIKaM, TIpyOoCTH,
OCKOPOUTEIBHBIM CIIOBAM U JCHCTBUSAM.
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1. IlTacopT OLEHOYHBIX CPEACTB MO AUCHUILIHHE «XUMHUS»

Jnga  ¢opMupoBaHMs, KOHTPOJIE UM OLEHKH pe3yJbTaTOB OCBOEHUS
0011e00pa30BaTeILHON JUCIUTIINHBI « XUMUS» pa3paboTaHa CHCTeMa OIEHOYHBIX
MeponpuaTuid, yuuThiBatomas TtpeboBanus DI'OC COO (mpeameTHBIC
pe3ynbrathl) 1 I'OC CIIO (obume u mpodeccnoHanbHbIe KOMIIETEHITIH).

BaxxHoil 0cOOEHHOCTBIO CIPOEKTUPOBAHHON CHCTEMBI OLIEHUBAHUS SIBISETCS
COTJIJACOBAHHOCTh OLIEHOYHBIX MEPONPUATHA W 3aIlUIAHHUPOBAHHBIX PE3YJIbTATOB
oOyuenus. Kaxmoe orieHOYHOE MEpONpUATHE HAMPABICHO Ha (OPMUPOBAHUE WU
U3MEpEHHE 3HaHMsI / yMEHUS B KOHTEKCTE, YKa3aHHOM B pe3ysbTare 00y4eHus.

B mucuumummee «XWMHS» K OCHOBHBIM  OLICHOYHBIM  MEPOINPHUATHAM
OTHOCSITCS: 3a/laHusl B TECTOBOM (hopme, MPAaKTUYECKUE 3a/laHUsl Ha COCTaBJICHUE
YpaBHEHUH  peakuuil, KilaccU(pUKalMi0 W  HOMEHKJIATYypy  XHMHUYECKHUX
COCIMHEHUI, pacueTHble 3ajauyd, JabopaTopHble  pabOThl, IMPAKTHUKO-
OPHUEHTHPOBAHHbIE 3aJaHus (pacdyeTHbIE M TeopeTudeckue). B  npukiagHbix
MOAYJISIX B Kau€CTBE OLICHOUYHBIX MEPOIPUATHH TaK)KE 3aIlJIJaHUPOBAHBI KEHCHI U
y4e0HO-UCCIIeI0BATENIbCKUE TPOEKTHI.

Peanu3anus oneHOYHBIX MEPONPUATUN MO XMMHH 3aIlJJAHUPOBAHA B paMKax
TEKYIIETO, pyOeHOTO (TeMaTUYECKOT0) KOHTPOJIS U MPOMEKYTOYHON aTTeCTalllu
10 TUCLHUIUIHE.

CucremMa OLEHOYHBIX MEPONPHUATUN MO XMMHUHU MPEACTABICHA B MAacHopTe
OTICHOYHBIX CpeaAcTB (Tabmuima 1).



Ta6nuna 1. [TacnopT O1EHOYHBIX CPEJICTB MO TUCHUIUIMHE « XUMUS»

Ne Monyas / Pa3nen / Tema PesynbTaT 00yuenus Tl OeHOYHBIX MEPONPUATHH
I OcHoBHOE coiep:KaHue
1 |Pasgen 1. OcHoBbl cTpoenuss | PopmysHpoBaTh 6a30Bble OHATHS
BellecTBa H 3aKOHbI XUMHUH
1.1 |Crpoenue atoMoB XuMHuecKnX |COCTaBIATh XUMHUYECKHE (POPMYITBI 1. 3agaun Ha coCTaBIEHNE XUMUICCKUX (OPMYJT IBYXaTOMHBIX
3JIEMEHTOB U MPUPOIA COEIMHEHUI B COOTBETCTBHH CO coeuHeHUH (OKCUIOB, CyNb()HUIOB, TUAPUIOB H T.I1.)
XUMUYECKOH CBA3U CTENEHBIO OKUCIICHUS] XUMHYECKUX
AJIEMEHTOB, UCXO/Isl U3 BAJIGHTHOCTH U
3JIEKTPOOTPULATEIIBHOCTH
1.2 |Ileppoandeckuii 3aK0H U XapakTepru3oBaTh XUMUYECKHUE [IpakTHKO-OpUEHTHPOBAHHBIE TEOPETUUECKHUE 3aJaHHST Ha
tabmuna J.1. Menaeneena 3JIEMEHTBI B COOTBETCTBHHU C UX XapaKTEePU3aLNI0 XUMUYECKUX 3JIEMEHTOB: «MeTamnueckue /
MIOJIOKEHUEM B MTEPUOANYECKON HEMETAJUIMYECKUE CBOMCTBA, JIEKTPOOTPULIATEIBHOCTD U
CHUCTEME XUMUYECKUX 3J1IeMeHTOB [[.1. |cpoJICTBO K 3JEKTPOHY XMMUYECKUX JIIEMEHTOB B COOTBETCTBHE C
MenneneeBa UX DJIEKTPOHHBIM CTPOEHUEM U MTOJIOKEHUEM B NIEPUOINYECKON
cucTeMe XuMHUecKux saemeHToB .M. MeHaeneeBa»
2 |Pa3zgen 2. Xumuueckue CocraBasTh ypaBHeHusi 4 cxembl  (KoHTposbHasi paGora

peakuuu

XHMHYECKHUX pPeaKuui

<<CTp0€HI/le BeII€CTBA U XUMHUYECCKHE PCAKITUN»




Ne Monyas / Pa3nen / Tema PesynbTaT 00yuenus THnbl OEHOYHBIX MEPONPUATHH
2.1 |Tunbl XUMUYECKUX PEAKIIUI CocTaBisiTh peaKMU COCTMHEHNS, 1. 3amaun Ha cOCTaBJIEHUE YPAaBHEHUN PEAKIUNA:
paznokeHus, OOMeHa, 3aMeIeHus, — COGIMHEHUS, 3aMEILICHUS, Pa3NI0KEeHUs, 0OMEHA U PEaKIUii C
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  |y4aCTHUEM KOMIUIEKCHBIX COEAMHEHUH (Ha mpuMepe
pEeaKIu U peakiun TUAPOKCOKOMIUIEKCOB aJIIOMUHUS U IUHKA);
KOMIUIEKCO00pa3oBaHus (Ha MpUMeEpPe |— OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINN C UCTIOIb30BAaHHEM
THUIPOKCOKOMILJIEKCOB IIOMUHMSI U |METO/a DJIEKTPOHHOTO OanaHca;
LIHKA) C y4aCTHEM HEOPTAaHUYECKUX |— C yUaCTHEM KOMIUIEKCHBIX COEMHEHNUN (Ha IpUMepe
BEILIECTB TUAPOKCOKOMILIEKCOB IIUHKA U aTFOMUHHUS).
2. 3agaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTePUCTUK MPOIYKTa
peaKuuu COeTUHEHNS; MACCOBOM MM 00BEMHOMU O BBIXOA
MPOYKTA PEAKIIMH COEUHEHUS OT TEOPETUYECKHA BO3MOKHOIO;
00BEMHBIX OTHOIIIEHUH Ta30B; KOJTUYECTBEHHBIX XapaKTEPUCTUK
MCXOJHBIX BEIIECTB U MPOJYKTOB peaKINU; Macchl (00BEM,
KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIMH, €CIIH OJHO U3 BEIIECTB
JIaHO B BUJIE pacTBOpa C ONPEACICHHON MacCOBOM J10JeH
pPacTBOPEHHOTO BEIIECTBA
2.2 |DnekTponauTuyeckas CocTtaBnsiTh ypaBHEHUs XUMUYECKHX |1. 3aaHus HA COCTaBIECHHUE MOJICKYJISIPHBIX U HOHHBIX PEAKIUM C
JUCCOIMAIUS M HOHHBI OOMEH |peakIiu HOHHOTO OOMEHA C yUYaCTHEM |y4acTHEM OKCHUJIOB, KHCIIOT, OCHOBAaHUW U COJICH, MOHHBIX
HEOPraHWYECKHUX BELIECTB peakIuil THIPOJIN3a COJIEH, YCTaHOBICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI.
2. JlaboparopHas pabota «Peakiuu ruipom3a»
Pa3zne [PacTtBopsI
a3.
4 |Pasznen 4. Crtpoenue u HccaenoBatb cTpoenue u cBoiictBa |KonTposbHas padora «CBoiicTBa HEOPraHUYECKUX BeleCTB»

cBOliCcTBA HEOPraHuIECCKUX
BelIECTB

HEOPraHnveCKuX BEHIECCTB




Ne Monyas / Pa3nen / Tema PesynbTaT 00yuenus THnbl OEHOYHBIX MEPONPUATHH
4.1 |Knaccuduxamnus, Homenkiarypa |Knaccudunuponats Heopranuueckue |1. Tect «HoMmenknaTypa v Ha3BaHUE HEOPTaHUYECKHUX BEIIECTB
U CTPOEHHE HEOPTraHNYECKUX BEIIECTBA B COOTBETCTBUHU C UX UCXOJIS U3 X XUMUYECKOH (POpMYIIBI MIIM COCTaBIEHUE
BEILIECTB CTPOCHHEM XUMHUYECKON (hOPMYIIbI UCXO/I U3 Ha3BaHMsI BEILIECTBA 110
MEXAYHAPOJAHOU HUJIU TPUBUAIBLHOU HOMEHKIIATYPE».
2. 3aauu Ha pacyeT MacCOBOM JOJIM (MAacChl) XUMUYECKOTO
3JieMeHTa (COeUHEHNU) B MOJIEKYJIEe (CMECH).
3. IlpakTrueckue 3aaHus Mo KiaccupUKaLUK, HOMEHKIIAType U
XUMHUYECKHM (HOpMyJiaM HEOPTaHUUYECKUX BELIECTB PA3IUUYHbIX
KJIaCCOB.
4.2 |Du3uKo-XUMUYECKHE CBOMCTBA |YCTaHABIUBATh 3aBUCUMOCTH Pu3UKO- | 1. TecT «OcOOEHHOCTH XUMUYECKIX CBOMCTB OKCHJIOB, KUCIIOT,
HEOPraHWYECKHUX BEIIECTB XUMUYECKUX CBOMCTB OCHOBaHUM, aM(POTEPHBIX TUAPOKCUIOB U COJIEI».
HEOPraHUYECKUX BEILECTB OT 2. 3ajaHus Ha COCTaBJICHHE YPAaBHEHUH XUMHUECKUX PEaKLIUN C
CTPOEHHUSI ATOMOB U MOJIEKYJI, & TAKXKE |y4aCTUEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEILIECTB:
TUIA KPUCTAJUIMYECKOMN PEIIETKH OKCHJIOB METAJUIOB, HEMETAJUIOB 1 aM()OTEPHBIX JIEMEHTOB,;
HEOPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX
TUIPOKCUI0B, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIUX UX
CBOICTBa U CITOCOOBI OTyUEHUSI.
3. IIpakTMKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3a/1aHUS Ha
CBOMCTBA U MOJIyYEHUE HEOPTraHUYECKNX BEUIECTB.
4. JIaboparopHas pabota «CBoiCTBa METAIIIOB»
4.3 |Wnentudukanus OO00CHOBBIBATh 3HAYECHUE U [IpakTuKO-OpHEHTHUPOBAHHBIE 3aJaHUS 110 COCTABICHUIO
HEOPraHUYECKHUX BEIIECTB IIPUMEHEHNE HEOPTraHNYECKUX XUMUYECKHUX PEAKLIHN ¢ y9aCTHEM HEOPTaHMYECKUX BEIECTB,
BEIIIECTB B OBITOBON U UCTIOJIb3YEMBIX JUIS UX UACHTU(DHUKAIIMH U TPOMBIIUIEHHBIX
IIPOU3BOJCTBEHHOH AESATEIBHOCTH CIOCOOO0B MOJTy4YEeHUS
YenoBeKa ux (PU3NKO-XUMUYECKUMHU
CBOMCTBaMH
S |Pa3pen S. Kunernueckue u ObocHOBaHNE U3MEHEHHS CKOPOCTH 1.  JlaGoparopHas pabota «CKOPOCTh XUMUYECKHX PEaKIUii.

TEPMOIUHAMHUYECCKHUE
3AKOHOMEPHOCTH IMPOTCKAHUSA
XUMHYECCKHUX

TCUCHHSI XUMHUECKHUX PEaKIIUi, X
obparumocTtu. OcoOeHHOCTH
XHUMHYECKOTO PAaBHOBECHSI.

CMGH_ICHI/IC XUMHUYCCKOI'O0 paBHOBECUA»
2. Pemienue IMPAKTUKO-OPHUCHTUPOBAHHBIX 3aJlaHHUM Ha aHAJIU3




Ne Moayas / Pazgen / Tema PesynbTaT 00yuenus THnbl OEHOYHBIX MEPONPUATHH
peaxkuuii (hakTOpOB, BIUSIOMINX HA H3MEHEHHE CKOPOCTH XUMUYECKOM
Cropoctn peaKIuu, B T.4. C TO3UIUN SKOJIOTHYECKHU 1IETIECO00Pa3HOTO
XHMHHECKUX TIOBEJICHHS B OBITY U TPYI0BOM JI€ATENLHOCTH B LIEAX
peaximi. COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOIIEH TPUPOTHOU
XuMu4eckoepaBHoOBecHe
Cpepbl.
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 33/IaHUN HAa TPUMEHEHUE
npunnumna Jle-Illarenbe 1yst HAXOXKACHUS HATIPABICHUS CMEIICHUS
6 |Pa3gen 6. Xumus B ObITY U |[3HAHUE HOBEHUIINX JOCTHKEHUN B [lonck W aHaIM3 KEWCOB O MPUMEHEHHM XHUMHYECKHUX
NMPON3BOACTBEHHOM obnactu Hayku. OOOCHOBaHME POJIM | BEIIECTB M TEXHOJOTHH ¢ yuyeToM OyayIiei mpodeccrnoHalbHON
AeATeJJbHOCTH YeJI0BeKa XUMHH B 00ecTieyeHUN JIEATEJIbHOCTH MO TeMaM: Kpackd, WCTOYHUKHU DHEPIHH,
3KOJIOTUYECKOU, SHEPTETUUECKON U OpPraHMYECKHE W MHUHEpAIbHBIE YAOOpEHUs, JEKApPCTBEHHBIE
MUIIeBON O€30MMaCHOCTH, Pa3BUTUHU BELIECTBA, OBITOBAS] XUMUSL.
MEUIHBI. 3amuTa: [IpeacraBnenue pe3yabTaToB PelIeHUs KeHCOB B popme
MUHU-/I0KJIa/1a CIIpe3eHTallen
7 |Pa3men. Ctpoenue u HccaenoBars cTpoeHue u cBoiictBa |KonTpoJsbHas padora
CBOWCTBA OPraHUYecKUX OpPraHuYecKUX BellecTB «CTpoeHne U CBOMCTBA OPraHUYeCKHUX BellecTB»
BeIEeCTB
7.1 |Knaccugukanus, cTpoeHHE U KnaccudunumpoBaTs oprannyeckue 1. 3amaHus Ha cocTaBJIEHUE Ha3BaHUI OPraHUYECKUX COEIMHEHUN

HOMEHKJIATypa OpPraHUYECKUX
BELIECTB

BEIIECTBA B COOTBETCTBHHU C HX
CTpOCHHEM

110 TPUBUAIBHOM WJIM MEXIYHAPOIHOW CUCTEMATHUYECKON
HOMEHKJIaType

2. 3a1aHusl Ha COCTABJICHUE MTOJTHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (DOPMYJT OpraHUYECKHIX BEIIECTB OTACIbHBIX
KJIACCOB

3. 3agaun Ha omnpeesieHue MpocTenei (GopMyIbl OpraHUIeCcKOM
MOJIEKYJIbI, UICXO/ISl K3 3JIEMEHTHOrO cocTaBa (B %)




Mopayas / Pa3nen / Tema

PesynbTaT 00yuenus

THnbl OEHOYHBIX MEPONPUATHH

7.2

CBoiicTBa OpraHUYECKUX
COCIMHEHUN_

VYcraHaBnuBaTh 3aBUCUMOCTD (DU3HKO-
XUMHUYECKUX CBOMCTB OPraHUYECKHUX
BEIIECTB OT CTPOCHUS MOJIEKYJI

1. 3amanus Ha COCTAaBJICHUE YPAaBHECHUN XUMHUUYECKUX PEAKIUi C
y4acTHUEM OPTaHUYECKUX BEIECTB HA OCHOBAHMM UX COCTaBa U
CTPOCHHSL.

2. 3ajaHus Ha COCTaBJICHUE YPABHEHUN XMMHUECKUX PEaKIIHM,
WUTIOCTPUPYIOIINX XUMHYECKUE CBOWCTBA C YYETOM MEXAHU3MOB
IIPOTEKAHUs JaHHBIX PEAaKLUi U T€HETUYECKON CBA3U
OpPraHMYECKUX BEILECTB PA3HBIX KJIACCOB

3. PacueTHble 3a/1auy 0 ypPaBHEHUSIM PEAKIUI C yUacTUEM
OpPraHUYECKUX BEILECTB.

4. JlaGopatopHas paborta «[lomyueHue STHIIEHA M HU3Y4YEHUE €ro
cBoiicTB» [IpeBparnieHus OPraHUYECKHUX BEIIECTB npu
HarpeBaHUU

7.3

WNnentudukaiys opraHuuecKux
BEIIECTB, UX 3HAYCHHUE U
MIPUMEHEHHE B OBITOBOM 1
MPOU3BOACTBEHHOM
JeSITeTbHOCTH YeJIOBEKa

OO00CHOBBIBATh 3HAYECHUE U
IPUMEHECHNE OPIraHUYECKUX BEILIECTB
B OBITOBOM U IPOU3BOJICTBEHHOM
NESITeIbHOCTH YeJIOBEeKa UX (hU3MKO-
XMMHYECKHMH CBOMCTBAMH

1.  TIpakTUKO-OpHUEHTUPOBAHHBIC 3a/IaHUS IO COCTABICHUIO
XUMUYECKHUX PEAKLUN C y4aCTUEM OPraHUYECKUX BEILECTB,
MCIOJIb3YEMBIX JJISl UX UACHTHU(PUKAIIHN B ObITY U
MIPOMBIIIJIEHHOCTH.

2. Jlaboparopuas pabota: "MaeHTudUKAIMS OPraHMYECKUX
COETMHEHUN OTAEILHBIX KJIaccoB"




2. OueHOYHBIE CPEACTBA MO0 TUCUMUILIMHE «XUMUA»
2.1. OneHOYHBbIE CPeICTBA TEKYIIEro KOHTPOJIS M0 JUCHUILIHHE «XHUMMUSI»

Texymmii  KOHTpPOJb  PE3yJAbTATOB  OOYYEHUS  MOXHO  OCYIIECTBISThH
Pa3TUYHBIMA METOJAaMU W C TIOMOIIBIO PAa3IUYHBIX OIEHOYHBIX cpenacTB. [lo
AUCHMIUTMHE «XHUMHS» B Ka4eCTBE CPEJCTB TEKYIIETO KOHTPOJS MPUMEHSIOTCS
BOIIPOCHI JJIsl OpTaHU3aIi YCTHOTO M MHUCBMEHHOTO OMPOCa, CUCTEMBI 3a/IaHUid B
TECTOBOHM (opme, 3a7aud W YNPAKHEHUS, MPAKTUKO-OPUCHTUPOBAHHBIC 3aaHUS
(TEeOpeTHUYECKUE, pacueTHhIE, CUTYyaIlMOHHBIE), JTabOpaTopHbie pabOTHI W APYTHE
OIICHOYHBIE MeponpusiTHs. Hike nmpuBemeM mpuMepbl HEKOTOPHIX U3 HUX.

2.1.1. Cucrembl 3a1aHUI B TeCTOBOM (hopme

Cucrema 3afaHuii B TECTOBOM (opMe — 3TO cojAepKaTelabHasi CUCTEMA,
OXBAaThIBAIOIIAS] B3aMMOCBSI3aHHbIE 3JEMEHTHl 3HAaHUU. B oTnmume ot TecToB, B
CUCTEMaxX 3aJlaHui BEPOSTHOCThH MPaBUIILHOTO OTBETAa Ha MOCJEAYyIoIllee 3aJaHue
MOJKET 3aBUCETh OT BEPOSATHOCTH MPABWIILHOTO OTBETA HA MPEAbIAYIINE 3a1aHHUS.

HasBanue TeMbl Tema 1.1 «CTpoeHne aTOMOB XUMHUYECKUX IEMEHTOB U
MpUpOaa XUMUYECKOMN CBA3M»

PesynbraT 00yueHus CocraBisaTh XUMHUYEeCKHE (OPMYJIBl COCIUHEHUH B
COOTBETCTBUM CO CTENEHBIO OKUCICHUSA XHMHYECKHUX
JJIEMEHTOB, UCXO0I u3 BAJICHTHOCTH 51

ANEKTPOOTPHUIIATETLHOCTH

OO01IMe KOMIIETEHIIUU OK 01

Bbi0epuTe 01MH NpaBUJIbLHbIA OTBET:

1. Atombl C 1 Si UMEIOT OJIMHAKOBOE YUCJIO:

A) HEUTPOHOB B siIpe

b) sHeprernueckux ypoBHeu

B) 351eKTpOHOB Ha BHEIIHEM SHEPIETUYECKOM YPOBHE

I') anexTpoHOB

2. B pany xumuaeckux 3meMenToB Li—-Be-B—C metaimnyeckue cBolicTBa:

A) ycunusarorcs

B) ocnaGearoT

B) He menstoTcst

I') u3menstoTCs NepuoIunyecKn

3. K s-ayiemeHTaM OTHOCHUTCS:

A)K

b)S

B) Fe

I') Br

4. Tlyrem coenuHeHUsT aTOMOB 10,1 HOMepoM 11 u 17 oO6pa3yeTcst BEIIECTBO C XUMHUUECKOU
CBA3BIO:

A) noHHOM

b) xoBaneHTHON NONAPHOI

B) xoBasieHTHOW HENMOISAPHOM

I') meTannmmueckoi

5. {KonM4YecTBO 3JIEKTPOHOB B aTOME; KOJIWYECTBO SHEPreTUUYECKUX YPOBHEH; KOIUYECTBO
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AJIEKTPOHOB Ha TMOCIEAHEM JHEPreTHYECKOM YpOBHE; KOJUYECTBO IMPOTOHOB B sIpe aToMa}
COOTBETCTBYET

A) HOMepy Tlepuoja

b) Homepy rpynmsl

B) nopsinkoBoMy HOMEpy

6.{x1opumy 6apusi, anmasy, aMMHaKy, CEpHOU KUCIIOTE } COOTBETCTBYET

A) MoHHasg XUMHUYECKasl CBSI3b

b) xoBaneHTHas MoNIIpHAs XUMUYECKas CBSI3b

B) xoBasieHTHas HEMOJIAPHAs XUMUYECKAsl CBS3b

7. {cBs3b, 00Opa3oBaHHas 3a CYET 0Opa30BaHMsI OOLINX SJIEKTPOHHBIX Hap; CBS3b,
oOpa3zoBaHHas 3a c4eT 0000IIECTBICHUS BAJICHTHBIX 3JIEKTPOHOB; CBs3h, 00pa30BaHHAs 3a CUET
ANEKTPOCTATUYECKUX CHUJT TIPUTSDKEHHS ] HAa3bIBACTCS

A) nonHOM

b) metamnmueckoi

B) xoBaneHTHOM

8. {B mopsiIKe BO3pacTaHMs METANIMYECKUX CBOMCTB; B TIOPSAKE YOBIBaHUS paanyca
aTOMOB; B IOPSJIKE BO3pACcTaHUs KMUCIOTHBIX CBOMCTB JIETYYMX BOAOPOIHBIX
COEJIMHEHUH } 37IEMEHTBI PACIIOJIOKEHBI B PALY

A) K, Ca, Sc

b) Al, Mg, Na

B)F, ClL 1

9. Kakoe n3 cyxnenuit BepHo ais 35eMeHToB { VA rpynnsl , IVA rpynnel, [A rpynmner }

A) obmas hopmyna geTyudero BogopoaHoro coequnenus RH4

b) He 00pa3yroT JeTy4rnx BOJAOPOIHBIX COSAMHEHUN

B) 1o 3aBepiiieHus SHEPreTHYECKOro ypOBHS HE XBaTaeT TPEX ANEKTPOHOB

10. Cpenu BemecTs, ykazanHbix B psaay {NHs, Oz, HCI, SO;; CaO, HNO3, Cl12, CO2;
H2S04, HI, CuCl2, CH4, NH3 }konu4ecTBO COeTMHEHUN ¢ KOBAJICHTHOW TOJIIPHOM CBS3BIO
paBHO

A) TpeM

b) nBym

B) uetbipem

11. Xumnueckas cB43b B MOJIEKYJIAX {030HA U XJIOpUJa KAJIbLIUS; CEPHON KUCIOTHI U
XJIOpUJIa aMMOHHUS; CEPHON KUCIIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJIEHTHAas NOJISIpHAsl U NOHHAS

b) xoBaneHTHas monsipHAs U KOBAJICHTHAS! HETOJsIpHas

B) xoBanieHTHas HEMONIIpHAs U HOHHAS

Kak BugHO ©3 mnpuBENEeHHOrO MpuMepa, Kaxkaoe (aceTHoe 3aJaHHE MOXKET ObITh
peoOpa3oBaHO B HECKOJBKO PA3IMYHBIX BapUAHTOB OJHOTO 3a/laHUs TECTOBOHU cucteMbl. [Ipu
OpraHM3aly aBTOMAaTU3UPOBAHHOTO TEKYIIETO KOHTPOJIS MOSIBISETCS BO3MOXKHOCTH T'€HEpaIuu
OOJBIIOTO KOJIMYECTBA BAPUAHTOB TECTA, NMPH ATOM 3aJaHUs, MONy4YeHHbIe U3 (acera, OymyT
MapauieNbHbI 10 COACPKAHUIO U TPYIHOCTH.

HaszBanue Tembl Tema 4.1 Knaccudukanmsi, HOMEHKJIATypa ¥ CTPOCHUE
HCOPTraHNYCCKUX BCIICCTB

PesynbTar 00y4yenus KnaccupunupoBare  HeOpraHuyeckue  BeIIeCTBa B
COOTBETCTBHUH C UX CTPOCHHEM

OO01Me KOMIIETEHIINN OK 01 OK 02

Tecm c 8b160p0M npaeuibH020 omeema.
1.KucmoTHRIMU OKCHaMH SIBJISIOTCS BCE BEIIIECTBA B rpynme:
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a) ZnO, SOz H> S04

0) Si0, Cl,07, P2 Os

B) CO», Al2O3, Fe;03

r) Li2O, NO, FeO

2.BemectBo, Ha3BaHue kotoporo HUTpart xenesa (I11), umeer popmymy:
a) FeN

0) Fe(NO3)3

B) Fe(NO2)2

r) Fe(NO3)2

3.ColsiMH SBIISIIOTCSL:

a) Al> Sz, NH4Cl, H2S104

0) Al> O3, NH4 NO3, K»SiO4

B) Al( OH)3, NH4 Cl, NaxSiO4

r) Al S3, NH4Cl, K>Si04

4.K OCHOBHBIM OKCHJIaM OTHOCHUTCS IpyMIia BEIECTB:
a) SO3,HCI, CuO

0) CuO, NaxO, CaO

B) Ca0, BaO, SiO>

r) Si02, OF,AlLO3

5.K kucinoram oTHOCHUTCS TpyMIa BELIECTB:

a) H, S, HNOs,HBr

0) KCl, HCI, H> SO4

B) NH 3, HNO3 , HJ

r) NaOH, H>SO4,H> S

6.BermiecTBo, Ha3BaHWE KOTOPOTO CYIbMUT HATPHS, UMEET HOPMYJTY:
a) NaxSOs

0) Naz SO4

B) Na; S

r) NaHSOq4

7. OCHOBHBIM OKCHJIOM M OCHOBHOH COJIBIO SIBJISIOTCS:
a) FeO u FeSOq4

0) CaO u CaCl,

B) BaO u Ba(NOs ),

r)CaO u (CuOH)> CO3

8.OCHOBaHHMEM M KHCJIOTON COOTBETCTBEHHO SIBIISIFOTCS:
a) HNO 3 u (NH 4) Al(SO4 )2

6) H2 S u NaNOs

B) K 2SO3 u Ca(OH)2

r) KOH u H 4P; O7

9. OCHOBHBIM MPU3HAKOM, IO KOTOPOMY CJIOKHOE BEIIECTBO OTHOCAT K KUCJIOTaM, SIBJISECTCS
HaJINYHE B €T0 COCTAaBE:

a) KUCIIOTHOT'O OCTaTKa

0) aTOMOB KHCIIOpOJa

B) aTOMOB BOJIOpO/Jia

') THAPOKCUIBHOM TPYIIIbI

10.K ampoTepHBIM COEAMHEHUSIM OTHOCHTCS TPYIINA BEIECTB:
a) Al» O 3, SiO2 , Ba(OH),

0) Zn(OH)> ,CaO, P, Os

B) ZnO, Zn(OH); , Ca(OH).

r) AI(OH)3 , ZnO, Zn(OH);

11. Oxcnp MeTania, KOTOPbIA B3aUMOJIECTBYET U C OCHOBAHUEM, U C KUCIIOTOM, SIBIISETCS:
a) aM(pOTEpHBIM
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0) HeconeoOpa3yIuM

B) OCHOBHBIM

I') KUCJIOTHBIM

12.BemiectBo, B KOTOPOM BaJIeHTHOCTH cepsl 11, 3To:

a) CEpHUCTHIN ra3

0) cepoBOIOPOL

B) CyJbdaT Kaaus

r) okcun cepsl (IV)

13. [IpupogHOMY COSMHEHHUIO KaIbIUs, HA3IBAEMOMY MPaMop, COOTBETCTBYeT (hopmyiia:
a) Caz (PO4 )2

6) CaCOs3

B) Ca(OH)>

r) CaSOq4

14. YrapHbIM ra30M Ha3bIBaIOT:

a) okcun yriepona (IV)

6) oxcua cepsl (IV)

B) okcup yraepoaa (11)

r) okcun azora (II)

15.0cHOBaHUs COOTBETCTBYIOT XUMUYECKUM 3JIEMEHTaM, UMEIOIIUM CIIEYIOIINE MOPSIKOBbIE

HOMEpa:
a) 20,16,12
0) 12,20,19
B) 13,14,15
r) 6,11,12
Ha3zsanue TeMEbl Tema 4.2 DU3HUKO-XUMHUYECKHE CBOMCTBA
HeopraHqucxnx BCIICCTB
PesynbraT 00yueHus KnaccudunupoBarb ~ HeOpraHMuecKue  BEUIECTBa B
COOTBETCTBHH C UX CTPOCHHEM
OO01mMe KOMIETEHIINT OK 01 OK 02

1. bunapHoe coelMHEHNE XMMUYECKOTO 3JIEMEHTA C KUCIOPOJOM B CTEIIEHU OKUCIICHUS —2,
B KOTOPOM CaM KHUCJIOPO/I CBSI3aH TOJIBKO C MEHEE 3JIEKTPOOTPULIATEIbHBIM 3JIEMEHTOM:

a) okcuy +

0) colb

B) KHCJIOTa

2. OCHOBHBIE OKCHUJIBI:

a) okcun cepoi(VI) SO3

6) okcup Hatpus Na20 +

B) okcuy azoTta(lV) NO2

3. OCHOBHBIE OKCHUJIBI:

a) okcuy azora(IV) NO2

6) oxcun cepsi(VI) SO3

B) okcuna meau(Il) CuO) +

4. KucnoTHblE OKCUIBL:

a) okcun cepoi(VI) +

0) oxcua Meau(Il) CuO)

B) okcuj rmuaka ZnO

5. KucioTHbIE OKCUIBI

a) oxcuy amroMuansg Al203
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0) oxcug uHKa ZnO

B) okcup azota(IV) NO2 +

6. AM(OTEpHBIE OKCHUJIBI:

a) okcun azota(IV) NO2

0) oxcug uHKa ZnO +

B) okcua Hatpust Na20

7. AMbOTEpHBIE OKCHUJIBI:

a) okcug meau(Il) CuO)

0) oxcuy azota(IV) NO2

B) okcuj amomuaus Al203 +

8. I'me HaxoIATCsl HYKJICMHOBBIE KHCIIOTHI B 3YKapHOTaX:
a) B MUTOXOHIPUSIX

0) B MeMOpaHe

B) B sAJIpe +

9. Uto Takoe HyKJIEMHOBAasA KUCJIOTA:
a) buomnonumep +

0) pacTBOp

B) HEOPTAaHUYECKOE COCTMHECHUE

10. Bce KMCI0THI B CBOEM COCTABE UMEIOT KUCJIOPO/, TaK JI 3TO:

a) ma

0) Het +

B) HE U3YUYEHO

11. KucnoraM COOTBETCTBYIOT CIIEIYIOIIEE COCTMHEHHUE:
a) HBr +

6) HOH

B) NaOH

12. KucnoraM COOTBETCTBYIOT CIIEIYIOIIEE COCTMHEHHUE:
a) Na2S0O4

0) H3AIO3 +

B) NaOH

13. KucnoraM COOTBETCTBYIOT CIIEIYIOIIEE COCTMHEHHUE:
a) CH3COOH +

0) K3PO4

B) HOH

14. KucinoTel 00pa3yroTcst IpH B3aMOICHCTBHH:
a) KUCIIOTHOTO X OCHOBHOI'O OKCHJIa

0) OCHOBHOI'O OKCHJa ¥ BOJBI

B) KHCJIOTHOI'O OKCH A U BOJBI +

15. B3aumoielicTBrE OCHOBAHUS C COJIBIO:

a) NaOH + MgCl2 = NaCl + Mg(OH)2 +

6) NaOH + HNO3= HOH + NaNO3

B) NaOH + CO3 = NaHCO3

16. ®opmyna, COOTBETCTBYIOIIAS COJIH:

a) CH3COOH

6) NaHCO3 +

B) H3AIO3

17. ®opMmyna, COOTBETCTBYIOIIAS COJIM:

a) HBr

6) CH3COOH

B) Mg(OH)CI2 +

18. ®opMmyna, COOTBETCTBYIOIIAS COJIM:

a) HBr
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0) K2S +

B) K20

19. OcHOBaHUs MOTYT BCTYIIAaTh B PEAKIIUIO C:

a) OCHOBHBIMH OKCHIaMH

0) cO BCeMU HEOPTaHUYECKIUMU BEIIECTBAMU

B) KUCJIOTHBIMU OKCHIAMHU +

20. KucnoTHble OKCHIBI MOTYT B3aMMOJICHCTBOBATH C:

a) OCHOBaHHEM

0) conbIo +

B) KHUCJIOTOM

PEKJIAMA

21. KucnoTtHsle OKCHABI MOTYT B3aUMOJENCTBOBATS C:

a) OCHOBHBIM OKCHJIOM +

0) KUCIIOTOM

B) OCHOBaHUEM

22. OKcHbl COCTOAT U3 KUCTOpOoAa U:

a) IBYX 3JIEMEHTOB

0) OJIHOTO 3JIEMEHTA +

B) TPEX DJIIEMEHTOB

23. Beibepure rekcaruipokcodeppart HaTpHsi:

a) Na2[Fe(OH)4]

0) Na[Fe(OH)6]

B) Na3[Fe(OH)6] +

24. Hutpat amoMUHHUS B paCTBOPE B3aUMOJICHCTBYET C:
a) Ca(OH)2 +

0) Fe(NO3)2

B) KCl

25. l'unpokapOOHAT HATPUS PEArHPYeT C KAXKABIM U3 3THX BEIECTB:
a) 02 u CO2

0) NaOH u HCI +

B) CaCl2 u NaOH

26. Mexnay coboil pearupyroT:

a) ruapokcun meau (II) u consnas kucnora +

0) kapOoHnat 6apus u ruapokcua meau (1I)

B) rUpoKcHua Maraus u Hutpart ceuHia (II)

27. OcHOBaHUS — 3TO:

a) CJIIOJKHBIC BEIICCTBA COCTOAIIMNE U3 METaJllIa K KHCJIOTHOT'O OCTaTKa
0) CIIOKHBIE BEIIECTBA COCTOSIINE U3 BOJOPO/Ia U KUCIOTHOTO OCTaTKa
B) CJIOJKHBIE BEIIECTBA, COCTOAIINE U3 aTOMOB METajlIa U THAPOKCOTPYIIIIBI +
28. Kakoe 13 mpuBEECHHBIX HUXKE BEUIECTB SIBJISIETCSI OCHOBAHUEM:
a) Fe(OH)2 +

0) CaO

B) Na2S0O4

29. Yro obpa3yercs npu B3aumoxerictsun NaOH ¢ CO2:
a) CoJIb U BOJIA +

0) COJIb M KHCIIOTa

B) OCHOBAaHHE U OKCH]T

30. OcHOBaHUE IUCCOLMUPYET Ha:

a) KaTHOHBI BOJIOPOJIa ¥ AHMOHBI KUCIIOTHOTO OCTaTKa

0) KaTHOHBI METAJIJIa ¥ TUAPOKCHU] AaHUOHBI +

B) KaTHOHBI METaJlJIa U aHHOHBI KUCJIOTHOTO OCTaTKa

15



2.1.2. llpakTHYecKue 3aIaHUA U 32124

[IpakThdeckue 3afgaHusi W 3aJa4yd, 4YacTO WCIOJIb3yeMble B KadeCTBE
TUIaKTHUECKUX CPEJICTB B €CTECTBEHHOHAYYHBIX JUCIUIUIMHAX, TAKXKE MOTYT OBITh
(dhaceTHbIMH.

3amaun, Kak W JApyrue JIUAAKTHYECKHE 3a/JaHus, MOTYT BBINOIHSITH
oOydJarwIlyro ¥ KOHTpoJHpymomryto (QyHknuu. PemieHue 3amad  MOXKET
OCYIIECTBISITHCS HA PA3IMYHBIX THITAX U dTarax 3aHsATHH.

Ha3Banue TeMbl 2.1 TuIBl XUMHUYECKUX PEAKLIUI

PesynbTar 00ydeHus CocTaBiaTh peaklud COSAMHEHUS, Pa3IoKeHHs, OOMeHa,
3aMEIECHHS, OKUCIUTEIIbHO-BOCCTAHOBUTEIILHBIE PEAKIIMHI
M peakuud KOMIUIEKCOOOpa3oBaHusi (Ha TpUMeEpe
TUJIPOKCOKOMIUIEKCOB AJIFOMUHMS M IIMHKA) C y4acTHEM
HEOPraHUYECKUX BEILECTB

OO01mMe KOMIETEHIINN OK 01

3aKOHYUTh YpPAaBHEHMSI pPEaKUUW, IPOTEKAaHUE KOTOPbIX BO3MOXKHO (!);

YPaBHSTB; Ha3BaTh PEAreHTHl U IPOAYKThI PEAKLUU:
Al1203+HCl—

Na20 + H20—
Fe + H2SO4 —
CaCO3 —
Zn+CuSO4—
BaCl2+K2CO3—
CaO+CO2—
Fe(OH)2—
CO2+H20—

.C+H2—

.H20—

. Al + H2SO4 —

. Na+O2—

. K20+H20—

. Cu(OH)2+H2S04—

AL+ 02 —

. Ca+ H20—

.S03 + CO2—

.BaO + H20—

21. Ompenenurte maccy okcuaa meau (I1), koropast morpedyercs mns nomyderus 500 r

WS AL =

—_
— O

DO = = = e e e e e
S O 0 N O Dt B W N

HUTpaTa MEIM, €CIW JOJs BbIXOJAa B pPEakiuu B3auMojaencTBusa okcuaa menu ¢ HNO3
coctasisieT 92%?
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22. Ompepenutre 00beM (H.y., JI) aMMHaka, KOTOPBIM TIOJYYUTCS TPU JACHCTBUHU
n30bITKa pacTBOpa THIPOKCHIA HATPHs Ha 48 T kKapOOHATa aMMOHUS, €CITU BBIXOJ B PEaKIUn
cocraisieT 70%?

23. Omnpenenute Maccy COJNH, T, KOTOpas oOpa3yercsi IpU pacTBOPEHUH B M30bITKE
azotHoM kucnotsl 80 r okcuaa menu (II), ecnu Beixox B peakiuu coctasisieT 80%?

24. Tlpu Tepmuueckom pasznoxxkenun 1700 r HuTpara HaTpus ObLIO moiaydeHo 174,4 n
Kuciaopoja (H.y.). Onpenennte MacCOBYIO J0JIIO BbIX0O/Ia B 3TOM pEeaKIIHUH.

25. PaccumTaiiTe Maccy OKCHJa Mar"usi, KOTopas oOpa3syercs NpHU Pas3IoKEHUU
THAPOKCHIa MarHus Maccoit S0 T, eclu peakiys pas3ioKeHUH MpoIuia ¢ BEIXoaom 95,5%.

26. Kaxkas macca 6eH3oma (Kr) MOXKeT MOITy4uThes u3 369,6 M3 (H.y.) alleTUIICHA, eCIu
J0JIs1 BBIX01a OeH3011a cocTaBuia 65% OT TEOPETUYECKH BO3MOKHOTO?

27. Omnpeznenute Maccy CIUPTa, MOIYYEHHOro pu rugparanuu 40 1 nponuieHa (H.y.),
€CJIM J0JIS BBIX0JIa IPOAYKTA PEaKI[UU CO-CTaBIAET 65% OT TEOPETUUECKH BO3MOMXKHOTO.

28. OmnpexnenuTe OO0 BBIXOAA B PEAKIMM KATATUTHUYECKOTO OKHCICHUS aMMHakKa
KHCJIOPOJIOM, eciu npu okuciennn 10 momp ammuaka obpasyercs 200 i1 okcuna azota (1)
npu H.y.?

29. Tlaper 6poma oobemom 20 11 cMemanu ¢ U30BITKOM BOJO-POja, B pe3ylbTaTe U3
cMmecH Beienuin 32 1 6poMoBonopoaa. Onpenenure A0T0 BeIxona, %, eciiu 00beMbI Ta30B
WU3MEPSUIHCH MPU OJJUHAKOBBIX YCIOBHUSX.

30. Oxkcua xanmpuust Maccoit 0,64 xr narpenu no 1200° C ¢ mo-cratroyHoil Maccoit
okcuaa kpemuus (IV). Macca obpa3oBaBiiierocs CuianKkara Kajablids okazayiach paBHo# 1,024
kr. Onpenenute BbIxol (%) peakiuyuu COeTUHEHUS.

31. U3 36 r meTtaHoaa OBLIO MOTyYeHO 24 T AUMETHIIOBOTO d(upa. Paccunraiite BEIXOT
peaxkuuu AeruapaTaniun

Ha3zsanue TeMEbl 2.2 DJIEKTPOJIUTUYECKAS] TUCCOIUALINS M MOHHBIN
o0MeH
Pesynbrar 00yuenus CocTaBnsiTh YpaBHEHHS XHUMHUYECKUX PEAKIIMH HOHHOTO

oOMmeHa ¢ Y4aCTUCM HCOPIraHUYCCKHX BCIICCTB

OO01mMe KOMIETEHIINN OK 01 OK 04

1. HanmcaTh MOHHO-MOJIEKYJISIPHBIE M MOJIEKYJIIPHBIE YPABHEHHS THAPOIIM3a COEH:
a) cyabdara xpoma (I11) (Cr2(8504)s)

0) cynbduaa Harpus (NazS)

Y yKa3aTh PEaKIUIO CPEIBI UX BOJIHBIX PACTBOPOB.

2. HamucaTh HOHHO-MOJIEKYJISIPHOE ¥ MOJIEKYJIIPHOE YPABHEHHUS TUIPOJIN3a XJIOPHIA
amomunns (AICh) Kaxk piuster Ha paBHOBecHe rupou3a NpUOaBIeHNE K PACTBOPY CIIETYIOIINX

BCIICCTB:

a) xaopoBogopouoii kuciotsl (HCD);
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6) ruapokcuna kamus (KOH),

B) HuTpara Hatpus (NaNO3)9

3. CocTaBHTH HOHHO-MOJIEKYJISIPHOE H MOJIeKYJIIpHOE YPABHEHHs THAPOJIN3a KapfoHaTa
kamust (K2C03) | Byruucants xoncranry, cremens u pH rugposmsa cosn B 0,01M pacrBope.

4. Yto npou3oiiieT Npy cIMBAHHU pacTBopoB xJopuaa :keie3a (II) (FeCh) y xap6onara
HATpHA (Na:C03)? Hanucars YPABHEHUS PeaKuMil B MOHHO-MOJICKY/JISIPHON M MOJICKYJISPHOI
dpopmax.

5. Kaxast u3 aByx cousteii xaopua wuaka (E0Ch) yay xnopug menn (CUCh) | ppy papabix
KOHLEHTPANUsX B 00JblIeil CTeNeHH INoaBepraercss ruapoiusy? OTBeT MOTHBHPOBATH

pacyeToM OTHOLICHHUSI CTeleHeld ruapo/m3a odeux cojieil. CocTaBUTh HOHHO-MOJIEKYJISIPHbIE
1 MOJICKYJISIPHbIE YPABHEHHS THAPOJIN3a ITHX COJIeil.

HaszBanue Tembl 4.1 Knaccudukanms, HOMEHKJIaTypa U CTPOCHHUE
HCOPTraHNYCCKUX BCILICCTB

PesynbraT 00yueHus KnaccudunupoBarb ~ HeOpraHMuecKMe  BEUIECTBa B
COOTBETCTBHUH C UX CTPOCHUEM

OO01mMe KOMIIETEHIINN OK 01 OK 02

1. Boruncnauth 00beM IUOKCHIA yriepoja HpU H.y., B3SATOIO KOJMYECTBOM BelIecTBa 3
MOJIb.

2. Berancnuts Maccy atuieHa (CoHy), 3aaumaromiero mpu H.y. 00beM 28 1.

3. Berunciauts 00beMHYIO 010 METaHa B CMecH, coctosmeid u3 30 1 meTana, S 11 oTaHa u 2
1 Bogopoaa. OO0beMbI ra30B H3MEPEHBI IPU OJJUHAKOBBIX YCIOBHUSX.

4. ImeeTcs ra3oBasi CMECh, MAacCOBBIC JOJIM Ta3a B KOTOpoW paBHHI (%): mMeraHa — 65,
Bogopoaa — 35. Onpenenure 00bEMHBIE JOTH ra30B B 3TOH CMECH.

5. BoruucnuTh MaccoBble TOJIM KaXKA0T0 U3 3JIEMEHTOB, BXOSIIUX B COCTaB YIJIEBOAOPO/A,
¢dopmyna kotoporo CeHio.

6. I3 HedTn monywaror OeH3UH (MaccoBas J0Ji1 ero B HedTH cocTaBisieT 25%) U MasyT
(55%). Tlpu nmanpHeiimei nepepaboTke Ma3yTa MOMYYarOT €Ile HEKOTOPOe KOJIMYECTBO OCH3MHA
(60% ot maccel Ma3zyta). Paccumraiite maccy OeH3MHA, KOTOPBIM OyJeT moyiydeH u3 HedTH
Mmaccoit 200 kr.

Haszpanue Tembl 4.1 Knaccudukanms, HOMEHKJIaTypa U CTPOCHUE
HCOPTraHNYCCKUX BCIICCTB

PesynbraT 00yueHus KnaccudunupoBarb ~ HeOpraHMYecKuMe  BEUIECTBA B
COOTBETCTBHUH C UX CTPOCHUEM

OO01Me KOMIETEHIINN OK 01 OK 02
3ananue 1. Beibepure OKCHUBI u3 CJIETYIOIINX
BEILIECTB.
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H.SO. SO; Fe,0s CO; H.SiOs CaCos Cao CO,
Si0, NaOH AL(OH)S Mn,0O; FeO SO, N.Os Na.O
3amanue 2 OTHecUTe MPUPOTY OKCHIAOB. OTBETHI 3aMMIINUTE B TAOTHILY.
Na.O SO, K;O CuO CrOs Mn.0O;, SiO, N,Os
Cao SO P.0s FeO MnO ALO; BeO Fe.0;
OCHOBHble KMCNOTHblE aMdoTepHble
3aganue 3. HazoBuTE OKCHUIBIL.
1 Bapuant 2 BapuaHT 3 BapuaHt 4 BapuaHT
Mn; O, Agz 0 Cr .0 N Os
Na. O Cao Li .0 SO
CO, N ,0s Fe ,0s BaO
Pb0O, Cu; O CL .0, Cco
BeO SO FeO Sn0O;
N ,0s Zn0 CL.0 Al ,0O;
Se0:s CuO CrOs CO,
P ,0; NO; MgO NO
SO, CrOs P .0 BeO
Ha3BaHue TeMbl 7.1 Knaccudukanus, crpoeHre 1 HOMEHKIIaTypa

OpPraHN4Y€CKUX BCIICCTB

PesynbraT 00yueHus

Knaccudunuposatsb
COOTBETCTBHUH C X CTPOCHUEM

OpTraHHU4YCCKUC

BC€IICCTBA B

OO01IMe KOMIIETEHIIUU

OK

01

1 3aganue




1. Hanmmmmre cTpykTypHbIe GOPMYIIbI COSIUHEHNH TT0 MX Ha3BAHUSM:
a) 2,5-TMMeTHIIreKceH-3;

0) 2-MOHOMETHII-3,5- AUMPOTNHIIHOHAH;

B) 2,5 - IUMETHII - 3-HUTPOTEKCaH;

r) 2,3-AMXJIOPreKCaHOBast KUCIIOTA;

1) 2 - aMuHOOYyTaH.

2. Hanmummre cTpyKTypHBIE (hOPMYIITBI BCEX COSTMHEHUN COCTaBa:

a) CeHi2;

0) CsH;10OH;

B) CsH11NO:as.

3. "Tperuit mumHui"

a) aJIKUH, HUTPOCOEIUHEHMUSI, AJIKEH.

OTBeT: HUTPOCOETUHECHHUS

0) OyTeH-2, neHTeH-3, OyTaHallb.

OtBer: OyTaHaimb

B) IGHTHUH- 1, ITIeHTagueH-2,3, ICHTaH.

OTBeT: meHTaH

4. TlonbGepuTte K TEKCTY MPABMIIBHBIA TEPMUH OTIPEICTICHUS TTOHSATHUS:
=) FUUUO - BEIIECTBA, OJJMHAKOBBIE [10 COCTABY, HO Pa3HBIE 10 CTPOCHUIO.

3) BT - 3TO psl COEAMHEHUH, CXOJHBIX 10 CBOEMY CTPOCHHMIO M XMMHYECKHM CBOMICTBaM,
KOTOpBIE€ OTJIMYAIOTCS APYT OT ApYyra MO COCTaBy MOJIEKYJ Ha OJIHY MJIU Heckoibko Tpymi CHo.

B) ............. - OTO U30MCPbI, OTIIMYAIOIIUCCA MMOPSAAKOM COCAUHCHHA aTOMOB.

) 3) JUUUUUU MPEJICTaBIsIeT COOOH COBOKYITHOCTh HECHCTEMATHUECKUX HCTOPHUYECKU
CJIIO’KMBIIMXCS HA3BaHUW OPTraHMYECKUX COCTUHEHUN.

,Z[) ......... - OTO SBJICHHUC CYHICCTBOBAHUA BCIICCTB, HMCIOLIUX O[[HHaKOBBIﬁ KQ4eCTBEHHBIA U
KOJIMYECTBEHHBIN COCTAB, HO PA3JIMYHOE CTPOCHHE M pa3HbIC CBOWCTBA.

OTBeT: M30Mepbl, TOMOJIOTHUECKUN PAJl, CTPYKTYpHBIE HM30MEpHI, TpaBHallbHAs HOMEHKJIATYpa,
n30MepHsl.

5. BcraButh nmpornyiieHHbIe C10Ba B TEKCT

BoiOpate  camylo  JUIMHHYIO  YIJIEBOJOPOJIHYIO  I[elb W IPOHYMEpPOBAaTb  aTOMBI

(yrnepona)s Heil. Hymepariio Ha4MHAIOT ¢ TOTO KOHIIA IENH, K KOTOpOMY OJmxke
CTOUT (panukan). Ha3BaTe pagukaibl B ( andasutHOM) TOpsiAke. Ilepen
Ha3BaHUWEM KaXXJIOrO paJidKaia yKa3aTh (HOMep) aTOMOB YIJIEpOJa, C KOTOPBIMHU
CBSI3aHBI TAKUE PAJUKAIIbI.

6. BeIOpaTh npaBUIIbHBIC YTBEPIKICHHS:
a) Lluc-Tpanc-n3zomepus xapakTepHa JUlsl COEAMHEHNUH, COIEpKaIUX ABOMHYIO CBS3b MIIU ILIUKIIL.

0) M3omMepsl - BemiecTBa, OJIMHAKOBBIC TI0 CTPOCHUIO, HO pa3HbIC TI0 COCTABY.
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B) CTpyKTYpHBIMHU Ha3bIBAIOTCS M30MEPHI, OTINYAIOIIHNECS TOPAIKOM COCTUHEHHS ATOMOB.
r') ATOMBI B MOJIEKYJIAX COCUHEHBI APYT C APYTOM COTJIACHO UX BAJICHTHOCTH.

Otset: ABI'

7. YKaxuTe, Kakue U3 NEePeUNCICHHBIX COSUHEHUN SBIIIOTCS OPraHUYECKUMMU:

a) NaxSOs3; 6) C3Hg; B) CoHsBr; 1) CO2?

OrtBer: 0,B

8. Ha3zoBuTe npuBeEHHbBIE HIKE YIIIEBOJOPO/bI 10 MEXIyHapoaHo! HoMeHKIaType IUPAK:

CH;

CH: - CH - CH: - CH- CH;

CH;

CH;

CH;-CH;-C - CH-CH;OH

6) CH; CH;
CH; - CH; CH: - CH;
CH;—(lj - (|3 — CH - CH; - CH;
Lk,
CH;

CH; -C - CH-CH; - CH; - COOH

CH;
2 3a1aHue

1. Beemute dopmyny BemiectBa, coxaepxkamero 82,75% yrnepona u  17,25% Bomopona.
OTtHocuTeNnbHAS IJIOTHOCTh napoB 3TOrO BelIeCcTBa o BO3yXY paBHa
2.
HaHo (yrimeBonopon)

m(BemecTtBa) = 4,2 T

m(CO2)=13.2r

m(H0)=54r

D BO3I. (BGH.IGCTBa) = 2,9
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BriBecTu MoseKyiapHyI0 GopMyJTy BEIECTBA.
2. BeBenure dopmyity BemiecTBa, coaepxamiero 81,8% yranepona u 18,2% Bomopona. OTHOCHTETbHAS
IJTIOTHOCTH MApOB 3TOr'0 BEUIECTBA MO BOJAOPOAY paBHa 22.

Hano (yrimeBogopon)
m(BemectBa) = 4,31

m(CO2)=13.2r
m(H>0)=0,7r
Duo (BemectBa) = 43
BriBecTu MoneKyIspHy0 GOpMyITy BEIIECTBA.
3 3ajanue
1. Cepoyraepon coaepxut 15,8% yrnepona mo macce. KakoBa mpocreiimas ¢hopmya 3Toro
BemecTsa?
2. Copepxanue yriepoaa B yrieBomopoje coctaBisieT 83,33%. IlnmoTHocTh mapoB
coenuHEeHUs 110 Bogopoay — 36. KakoBa Monekymnsipaas popmya yriaeomoposaa?
3. Hekoropass kucnora coaepxutT Boaopon (2,2%), won (55,7%) wu xucnopon (42,1%).
Onpeaenurte NpoCTEHITyI0 POPMYITY STOM KUCTOTHI.
4. TInoTHOCTB MapoB MO BO3AYXY HeKoToporo ankaHa 4,414. KakoBa ¢opmyrna ankaHa?
5. Coxrmu 7,2 T yraeBomoposa. IInoTHOCTE ero mapoB mo BOAOpOay cocraBiser 36. B
pe3yabpTare peakimuu ooOpazoBasiock 22 T okcuma yriaepoxa (IV) wu 10,8 r Bomwl. Kakoa
MoJIeKyJIsipHast (hopMyIia coeuHeHus?

Haszeanue Tembl 7.1 Knaccudukanus, crpoeHrue 1 HOMEHKIATypa
OpraHn4YCCKUX BCIICCTB

PesynbraT 00yueHus KnaccupunupoBarb  opranuyeckue BEIIECTBA B
COOTBETCTBHUH C UX CTPOCHUEM

OO01mMe KOMIETEHIINT OK 01

3anava 1. ['a30Basg cMech CONEP>KUT 3TaH, 3TUJIEH U aneTwieH. Kak qoka3aTh NpucyTcTBHE B
JAHHOM CMECH KaXJ0ro u3 ra3oB? Hamumure ypaBHEHUS HEOOXOAMMBIX PEAKITHAMN.

3amaua 2. BeigenuTe B 4YMCTOM BHUJIE KOMIIOHEHTBI CMECH, COCTOSIIIEH W3 aleTHIeHA,
IporieHa 1 npomnana. Hanummre ypaBHEHUS! HEOOXOAUMBIX PEaKIni.

3amaua 3. U3BecTHO, uto 1,12 11 (H.y.) cMecH aneTusIeHa ¢ 3TUJICHOM B TEMHOTE MOJIHOCTBIO
cBs3bIBaeTcs ¢ 3,82 M 6poma (= 3,14 r/mur). Bo CKOIBKO pa3 yMEHBIIHUTCS 00BEM CMECH TIOCTIEe
MPOITyCKaHUs €€ Yepe3 aMMHaYHBIN PacTBOp oKcuja cepedpa?

3amaua 4. ['a3, BBIICTUBIIAICS TIPH CTOPAaHUU CMECH O€H30J1a U IIMKJIOTEKCEeHA, POy CTHIIN
yepe3 M30bITOK OapuToBOoi Boabl. Ilpu 3tom momyumnu 35,5 r ocaaka. Haiinure mpoueHTHBII
COCTaB MCXOHOM CMECH, €CIIA TaKOe Ke €€ KOIMIECTBO MOXKeET o0ecuBeTUTh SO T pacTBOpa Opoma
B TETPaXJIOpUJE yIiepoia ¢ MacCoBOi foiei opoma 3,2%.

3agaya 5 Hanumure ypaBHEHHS XUMUYECKUX PEAKIMH, MOATBEPKIAIOIIUX IEHETHYECKYIO
CBSI3b MKy KJIACCAMU OPTaHUYECKUX COSAMHEHUI B cxeme 6. Pezynbrar oOcyaure ¢ coceoM 1o
napre.

AnkaHbl — Anbgernabl
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CH. + 0O, KaT. — + H.O

Anbaernabl — Kap60oHOBbIe KUC/IOTbI

+ Ag,0 t, aMMHa4JHBIN p-p — + 2Ag|

CnupTtbl — Anbaernabl

CH,-CH,-OH + CuO t— + Cu + H.O

Anbgerngbl — CnvpThbl

+ H., t, KaT. — CH,-CH.-OH

CnupTtbl — MNanoreHnpousBoAHble yrnesogopoabl
FanoreHnpoussoaHblie yrnesoaopoabl — CnupThbl
AnkaHbl — NanoreHnpousBoAHbIe yrinesonopoabl
ManoreHnpousBoAHble yrnesonopoabl — ANKaHbI

AnkeHbl — NanoreHnpoussoaHblie yrnesoaopoabl
FanoreHnpousBofHble yrnesoaopoabl — AJIKeHbI

3agaya 6 3anuIIMTE YpaBHEHUS PEAKIUi, WITIOCTPUPYIOIINX CIECIYIOIINE EPEXOIbI:
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| v

a) Fe — FeCl; — Fe(OH), — Fe,0; —> Fe — FeSO; —
—> Fe(0OH), — FeO — Fe;

6) S— S0, — S0, — H,S0, —> 80,— S;

BaSO,

NaNO,
r) Si —> 8i0, —> Na,8i0, —> H,Si0, — Si0, — 8i —
— Mg,Si —> SiH, — Si0,;
| <
—> NaHCO,—> NaNO; —> NaNO,.

3anava 7 3anuIiInTe ypaBHEHUS peaKLUi, WIITIOCTPUPYIOIINX CIEAYIOIINE IPEBPAIIECHUS:

0
) C— CH, — C,H, — CHB—cf —> CH,COOH —>
H
#D
—> CH,;—GL_ — C,H.0H — C,H,;
0—C,H,
-;ﬁD
5)C— Al C;,— CH,— CH,0H — H—C\\ —
H
— H—C#D — CO
“OH 2!
#0

— CH;— €| — CH,C00H — C0,—>C.

3amaua 8 Onpenenure MIOTHOCTh METaHa MO0 BOJAOPOLY.
3agaya 9 Onpegenure MIOTHOCTh MPOMUIIEHA 10 TEIHIO
3amaua 7 OnpenenuTe IIOTHOCTh MAPOB 3TaHOJA MO BO3AYXY.

2.1.3. lIpaKkTHKO-OpMEHTUPOBAHHbIEC 32/1aHUS
[IpakTHKO-OpHEHTHUPOBAaHHbIE  3afaHusl (KaKk TEOPETUYECKHE,

TakK

n

pacyeTHbIC), HAIPABJICHbl Ha PA3BUTUE PE3YJIHTATOB O0YUEHHS OCHOBHOT'O MOMYJIS
(pasnensl: «OCHOBBI CTPOSHUS BellecTBa», «CTPOCHHE U CBOMCTBA HEOPTAaHMYECKUX
/  opraHmueckux  BemecTB», «KuHeTHueckue M TEPMOJUHAMUYECKUE
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3aKOHOMEPHOCTH NMPOTEKaHUSI XUMUYECKUX peakluil», «J{ucrnepcHble CUCTEMbI») U
BBISIBJICHHE XMUMHMYECKOH CYIIHOCTH OOBEKTOB MPHUPOABI, IPOU3BOJICTBA U OBITA, C
KOTOPBIMHM YEJIOBEK B3aWMOJEUCTBYET B MPOIECCE MPAKTUYECKON NeATEIbHOCTH
(IpUKIAAHON MOZYJIB).

[IpakTHKO-OpUEHTUPOBAHHBIE 3a/laHus MO>KHO OTIpEeACTIUTh KaK
neJarornyecku nepepaboTaHHbll (QparMeHT MpodecCHOHANBHON 1eATeIbHOCTH
cnenuanucta. OHM pa3palaThiBalOTCS AJii MPOBEPKHM 3HAHUW U YMEHUH
oOy4aromuxcsi J1eHCTBOBaTh B IMPAKTUUYECKUX, HETUIMYHBIX, SKCTPEMAJbHBIX U
Apyrux cutyauusax. llpy wu3yyeHMM AMCHMIUIMHBL —«XUMHS»  MPAKTHUKO-
OpUEHTHPOBAHHbIE  3aJaHUsl  IPUMEHSAIOTCA  JUIsl  aKTUBU3alUMU  y4eOHO-
[I03HABATEJILHOM J1EATENbHOCTH 00YYarOLIXCS.

Hassanue teMbl 1.2 Tlepuonuueckuii 3akoH u Tadbnuna J1.1.
MenpgeneeBa

PesynbTaT 00yuenus | XapakTepu3oBaTb XUMHUYECKHE JJIEMEHTHI B
COOTBETCTBUH c ux MOJIO’KEHUEM B
MEPUOANYECKON CUCTEME XUMHUYECKUX PJIEMEHTOB
J.1. MenneneeBa

OO01me KOMITETEHIINN OK 01

1. Pacrmpezenenue 3JeKTPOHOB B aTOME IO PHEPreTUYecKuM ypoBHsM 2, 8, 4. Onpenenure,
Kakoi 3T0 31eMeHT. [IpuBenute GOpMynbl €ro BBICHIETO OKCHAA, THUAPOKCHAA U BOJOPOTHOTO
CO-€IMHEHHs. YKaXWUTe Xapakrep coeauHeHui. IIpuBegure  ypaB-HEHUS — peakuui,
WJUTFOCTPUPYIOLIKE CBOMCTBA ITUX COCIUHEHUN.

2. Hanumure ypaBHEHHS peakIuii allfoMUHUS co cieayro-mumu BemectBamu: CI2, O2, S.
Jnst KaKI0M peakliu COCTaBbTE AJIEKTPOHHBIN OallaHC, YKAKUTE OKUCIUTENb U BOCCTAHOBUTEIIb.

3. C xakuMu H3 TEPEUUCIICHHBIX BEIIECTB OyaeT B3amMmojaeicTBoBaTh okcua docdopa (V):
HCI, Ba(OH)2, SO2, H20, Li20? Ilpu-Beaute ypaBHEHHs BO3MOXKHBIX PEAKLUN B MOJIEKYJISIPHOM
Y MOH-HOM BHJIE. YKaXKHUTE XapaKTep KaXkI0Tro OKCHJA.

4. IlpuBenute ypaBHEHUS pPEaKLMH, C TOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH CIIEIYIOIINE
IIPEBPALICHMUS:

Ca — Ca0O — Ca(OH)2 — CaCO3 — CaO.

HazBanwne TeMbl 4.2  OU3NKO-XUMHYECKHUE CBOUCTBA
HEOPraHUYECKHUX BEUIECTB

Pesynbrar oOydyenus: | YcraHaBiuBaTh 3aBUCUMOCTh busuKo-
XUMHUYECKUX CBOWCTB HEOPraHWYECKHUX BEIIECTB
OT CTPOEHHUSI aTOMOB U MOJIEKYJ, a TaKXe THIa
KPUCTAJNIMYECKON PEIIeTKU

OO01me KOMIIETEHIINN OK 01, OK 02

1.HamucaTtp ypaBHEHUS! XUMUYECKUX PEaKuil, K OyKBaM I' U ]l COCTaBUTh HOHHBIE (POPMBI:
a) H>SO4 + Mg 6) Na;O + HBr B) H>SO3 + CaO 1) CaCOs + HCI n) AlICIz + AgNO3
e) Ba(OH): + Si0O2
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2. OcymIiecTBUTD NMEPEXOIbI: KaTui — OKCUJ Kallusl — THAPOKCH] KUl — CyIb(daT Kaaus

3. 3amaua: CKOJIBKO KI' HATpHs MOTpeOyeTCs A peakUud B3aMMOJACUCTBHS C 16 Kr cepsl,
coaepxaieit 25% npumeceit, eciu cxema peakuuu: Na + S — NaxS

4. HammucaTh ypaBHEHUS] XUMUYECKUX PEAKIUil, K OyKBaM T U ]| COCTaBUTh HOHHBIE (DOPMBL:

a) H>SO4 + Mg 6) Na;O + HBr B) H2SO3 + CaO r) CaCOs + HCI n) AICI3 + AgNO3

¢) Ba(OH); + SiO»

5. Ocy1ecTBUTh NePeXobl: KaTui — OKCHUJI KaJusl — TUAPOKCU Kallusd — CyJb(daT Kaaus

6. 3amaua: CKOJIBKO KI' HATpHs MOTpeOyeTcs A peakUUd B3aMMOJACUCTBHS C 16 Kr cepsl,
coaepxaieit 25% npumeceit, eciu cxema peakuuu: Na + S — NaxS

HasBanue TeMbl 4.3  Wpentudukaims HeOpraHMIECKUX
BEILIECTB

Pesynbrar oOyuenus: | OOOCHOBbIBATh  3HAYEHHE U MPUMEHEHHUE
HEOPraHWYEeCKUX  BEHIECTB B  OBITOBOM W
POU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa UX
(U3UKO-XUMUYECKUMU CBOMCTBAMU

OO01me KOMIIETEHIINN OK 01

1. Hanucate xuMuueckue (GOpMysbl BEIIECTB, HAXOIAIIMXCS B TpexX Koibax, ecnu: 1)
pacTBOp M3 MEPBOM KOJIOBI OKpAIIMBAET IJIaMs B JKEINThIH, a U3 BTOPOI — B (DHOJIETOBBIN 1IBET; 2)
Mpu HarpeBaHuM oOpasma w3 TpeThbed koinobl ¢ NaOH mosBwics 3amax ammuaka; 3) mpu
npunuBaHun pactBopa AgNO3 Bo Bcex o0Opa3lax BBINAIM OCAAKHW Oenoro InBera, NMpUYeM B
o0pasie u3 TpeThei KoI0bl 0Ca0K pacTBOPUIICS MPH J00aBIECHUH BOABI; 4) 100aBIeHHE pacTBOpa
BaC12 cnocobcTBOBaNO BHIMAACHUIO OEIBIX OCAIKOB B 00pa3iiax W3 BTOPOM M TPEThEe KOIO; 5)
npunuBanue pactBopa HC1 npuseno k OypHOMY BBIIETICHHIO Ta3a B 00pasie U3 BTOPOMl KOJIOHI,
MpUYEM 3TOT Ta3 BbI3Baj noMmyTHeHue pactBopa Ca(OH)2. OTBeT MOATBEpAUTH YpPaBHEHUSIMU
COOTBETCTBYIOIIMX PEAKIIMI B MOJICKYJIIPHOW M MOJIEKYJISIPHO-HOHHOU (hopMme.

2. B uerbIpex kojbax 6€3 3TUKETOK COJIEPkATCS PACTBOPHI CIACAYIONIMX BEIIECTB: COJSTHOMN
KHUCJIOTHI, XJlopua 6apus, cynbdara kanus, Gocdara xamus. Mcrmoas3ys TOMOJIHATEIEHO PAaCTBOP
AgNO3, onpenenuts, B KaKOi UMEHHO KOJI0€ COIEPIKUTCS KaKI0€ U3 YKa3aHHbIX BemecTB. OTBET
MOJTBEPUTh YPAaBHEHUSAMHU PEAKLU B MOJIEKYJIIPHON M MOJICKYJIIPHO-UOHHOH (popme.

3. B matb npoOHpoK, CoAepKalux pacTBOpHI xyopuaoB kanus, menu (1), Oapus, anmroMuHus
u sxene3a (III), nob6asunu pactBop NaOH. Yka3zarh, B KakuxX MMEHHO NpoOMpKax HaXOJIUJINCh
JAaHHBIE COJIM, €CIIM B TIEPBOM MPOOMPKE BBIMMAJ OCAZOK OENOro IBETa, B YETBEPTOH — roiydboro
IIBETa, B MATOM — Oyporo IBeTa, a BO BTOPOM M TpeThel ocaaka He oOpa3oBanochk. [Ipu momomu
KaKOTO peareHTa MOXKHO OTPEIEIUTh COCTAaB COACPKUMOT0 BTOPOU U TpeTber mpodupok? OTBer
MOATBEPAUTh YPAaBHEHUSIMU COOTBETCTBYIOIIMX PpEAKIUHA B MOJIEKYJISIPHOH M MOJIEKYJISIPHO-
HMOHHOH (hopMme.

4. B matp nmpoOHpOK, colepKaiux pacTBopbl cynbdaros Harpus, mapranua (II), meau (II),
amomunus U xpoma (III), moGaBunm pactBop NaOH. VkazaTh, B Kakoii HMEHHO NpoOOHpKE
HAXOJUTCS KaX/1asl COJib, €CIIM B YETBEPTOH MPOOMpPKE BHINAN OCAaJ0K ToIyO0ro 1BeTa, B TpeThei
— CHHEBATO-CEepOro I[BETa, B MEPBOIl U MATON MpoObUpKax — OEJIOro 1BeTa, MPUIEM O0CaT0K B MATOU
npobupke pactBopuiics mpu aoOaBieHnn u30biTka NaOH, a Bo BTOpoW mpoOMpKe ocaaka He
oOpa3zoBasioch. OTBET MOATBEPAUTH YPABHEHUSIMU COOTBETCTBYIOIINUX PEAKIIMI B MOJIEKYJIIPHON 1
MOJICKYJISIPHO-MOHHOU (hopme.
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HasBanue TeMbl Paznen 5. Kunernueckue u TepMoAMHAMUYECKHE
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakiuit CKOpOCTh XMMUYECKHUX PEaKITUH.
XHUMHUYECKOE PAaBHOBECHE

Pesynbrar oOyuenus: | OO0CHOBaHME M3MEHEHHS CKOPOCTH TEUYEHUs
XUMUYECKUX  peakuuid, HX  O0OpaTUMOCTH.
Oco0eHHOCTH XMMHUYECKOTO PABHOBECHS.

OO01me KOMIIETEHIINN OK 01, OK 02

3aganue Nel. (2 Gama)

[Ipennoxute ciocoObl YCKOPEHUS Pa3ioKEHUsI OBITOBBIX OTXOJ/OB, UCIIONB3Ysl U3yUYCHHBIC
BaMH (paKTOPHI, BIUSIONIME HA CKOPOCTh XUMHYECKOU peakiuu. OTBET 000CHYyHTE.

3apanme Ne2. (2 Gaia)

[TpoBeauTe nomMa IPOOIEMHBIN SKCIEPUMEHT

Kymnute B anTeke pacTBOp mepeKucH Boaopoaa. Bo3pMuTe Kycodek oTBapHOTO KapTodens
U KycoueKk chiporo. Ha kaxnpiii HalleliTe HEMHOTO TEpeKucHu Bojopoaa. Uto Habmomaere?
[Touemy? IlonbITaiiTech OOBSICHUTH HAOIOJaeMBbIE.

3aganue Ne3. (2 6a1a)

3HaHHE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOW DPEAKIMH IIUPOKO
MpUMEHsIETCS B MPOMBINUICHHOCTH. Hampumep, mepBasi cTtaausi MOJy4YeHUS CEPHOM KHUCIOTHI B
MIPOMBIIIIJICHHOCTH - O0KUT JKEJIEe3HOT0 KoTdeaaHa

4FeSzTB)+ 11021r) = 2Fe203(1B) + 8SO2(n) 1+Q

[Ipennoxure MUHUMYM 2 QakTopa, KOTOPHIE MOTIIN OBl YBETHYUTH CKOPOCTh XUMUYECKON
peaxkuuu.

3aganue Ned Dkcmecc-TecT (5 0a/710B)

1) 3auem Ham gOMa HYX €H XONOIWIbHUK? (C TOUKK XUMHKA)?

2) IloueMy B J1aOOpPATOPHBIX YCIOBHSX JUISl MPOBEICHUS PEAKIIUU THUIPOJIHM3A CaXapo3bl
pacTBOp HYKHO KHIISITUTH, a B IHUIIEBAPUTEIBHOM TpakTe 3Ta peakuus uaer npu t 36,6°C u
ropaszo osicTpee?

3) [Touemy CKOPOCTh peaKIMu TOPEHHUS BEIIECTB B KMCJIOpo e Oobie, 4eM B Bo3ayxe? (B
BO3/yX€ KHUCI0poaa Bcero 21%, cooTBeTCTBEHHO B yUCTOM O3 BEILIECTBO CropaeT ObIcTpee.)

4) Ha xakoMm NpUHIMIIE OCHOBAaHO TYIICHHE KOCTpa pa3OpachIBaHUEM TOPSIIUX JIPOB?
(CxopocTh TropeHHsT TeM Bbllle, uYeM Oojbine VU MEHbIIe S TOBEPXHOCTH CrOpaeMoro
Marepuaa.)

5) XKene3o okuciaseTcs U Ha BO3AyXe, U B Kuciaopoae. Ilouemy oHO roput B KUCIOPOAE U
He ropuT Ha Bozayxe? (KoHmeHTpaius Kuciopoja B BO3AyXe HHMXKE, YEM B UHMCTOM KHUCIOPOJE,
JUTSI OKUCJICHUS €T0 XBATa€eT, a JJIsl TOPEHUsI- HET.)

3aganue NeS. (5 6amnoB)

Jaiite xapakrepuctuky peakuuu 2SOz +02 «+-2S03 +Q:

a) 10 YKCJIY U COCTaBY MUCXOJIHBIX BEIIECTB U MPOAYKTOB PEaKIUH (PeaKkiusi COeTUHEHUS);

0) mo TermoBoMy 3PQEKTy (3K30TepMUUEcKas);

B) 110 N3MEHEHMIO CTEIICHEH OKHMCIICHUS (OKHUCIIMTEIIFHO-BOCCTAHOBHUTEIIbHAS);

T') 110 UCIIOJIB30BAHUIO KaTaau3aropa (KaTaIuTUIecKasi);

J) TIO HarpaBJIeHUIO (0OpaTumast).

6.B cTopoHy Kakol peakiuu Mpou30MAET CMEIIEHUE PABHOBECHUS B CIEAYIOUIUX CUCTEMaX:
1)4HCI+0> - 2H20+2Cl>, AHxp. < 0,

2) 34A) + Oy = Ciny + 2Py, AHyp.= 34,55 k/{onc

MIpU: a) YBEJIIMUEHUU JaBICHUS;
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0) yBeTu4eHUHN 00BEMA;

B) YMEHBIIICHUH TEMIIEPaTyPhI:

7. Kak Hy>KHO M3MEHUTh JaBjieHHE, 00bEM, U KOHIIEHTpAIMH PEarupyrolIX BEIIECTB B
cucreme COr)+H20r) < COxr)+Hxr) ,aT00b1  YBEIUYUTHh  BBIXOJ, HPOJAYKTOB  PEAKIUU?
Omnpenenure 3HaKk AH oOpaTHOW peaknuu, €Ciu M3BECTHO, UYTO MPU YBEIHMYCHHUH TEMITEPaTypPhl
paBHOBECHE CMECTHIIOCH BIIPABO.

Kak noBnusier Ha paBHOBECHE CIIECYIOMINX PEAKIIUM:

2Hr)+Oxr)  2H>0r), AHxp = — 433,6 x/loc;

CaCOsk) « CaOwx)+COzry, AHxp = 179,0 x/lorc

a) MOBBILLIEHUE TEMIIEPATYPhI;

0) MOBBIIICHUE JABICHU?

OTBeT MOSICHUTB.

8. [Touemy npu W3MEHEHUU JaBJICHUS cMelIaeTcs paBHOBecCHE
cucremsl 2H20 + O2 - 2H>0 n He cmemaercst paBHoBecue cuctemsl N2 + 02 — 2NO? Hanucatb
BBIp@KEHUE JIJIs1 KOHCTAHThI PAaBHOBECHSI Ka)K/10i U3 TaHHBIX CUCTEM.

Ha3zBanune tembl 7.3  Unentuduxaius opraHUIECKUX BEIIECTB,
WX 3HAYCHUE ¥ IPUMEHEHHE B OBITOBOW U
MPOU3BOACTBCHHOM

NEATENBHOCTH YEJIOBEKA

Pesynbrar oOydyenus: | OG0OCHOBBIBATh  3HAUYCHWE W NPUMEHEHUE
HEOPTraHWYECKUX  BEMIECTB B  OBITOBOM U
MPOU3BOJCTBEHHON JESATEIIBHOCTH 4YEJIOBEKa HX
(U3UKO-XUMHUYECKUMU CBOMCTBAMU

OO01111e KOMIIETEHIIUN OK 01, OK 02 OK 04

1. Kap6okcurepanus

A 3HaKOMO JIM BaM TMOHATHE «KapOokcuTepanus»? B TepaneBTHUeCKUX LETsIX
UCIONIB3YIOT razoo0pa3Hoe BemiecTBO. [lo 3Toi mpuunMHEe MOAOOHYIO METOIUKY
Ha3bIBAIOT «Ta30BbIMU YKOJIAMU». JTa METOJIMKA MCIOJIb3yeTCs ISl JICYSHUS
CEplIEYHO-COCYAUCTBIX  3a00JIeBaHWIl,  TMOBBINIEHUS  AJIACTUYHOCTH  KOXKHU.
[ToBbIlIeHNE COMIEPIKAHMS ITOTO ra3a B KPOBU TOBOPUT O HEKAUYECTBEHHOU (PYHKIIUU
kpoBu. CaMoe yAUBUTENBHOE, YTO OHO MCIOJIb3YeTCsl B TBEPAOM BHJE B MHUIIEBOM
OPOMBIIUICHHOCTH JJIi  XPAaHEHUS U TMEePEeBO3KU MPOJIYKTOB: PpbIOBI, Msica,
MOPOKEHOTO.

3aganue

Bri0epuTte 01UH NPABWIbHBII OTBET:

1. O xakoMm BelecTBe UAET peub?

A) yraekucieli ras

b) xucnmopon

B) ammuak

2. KakuMu XuMUYECKUMH CBOMCTBAMH 00JIa1a€T 3TO BEIIECTBO?

A) KHCJIOTHBIMH

b) ocHOBHBIMU
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B) amdorepubiMu

3. C 4eM MOKEeT BCTylaTh BO B3aUMOJIECTBUE?

A) ¢ BOIOM, OCHOBHBIMU OKCUJAMH, LIEJI0YaMH, HEKOTOPBIMH COJISIMU

b) ¢ BOnoM, KUCTOTHBIMH OKCHJIAMU, IIET0YaMU, HEKOTOPBIMH COJISIMU

B) ¢ Bogoi1, KUCJIIOTHBIMHA OKCUAAMU, KUCIOTAMUA, HEKOTOPHIMU COJISIMU

4. C moMOIIEI0 KAaKOTO BEIIECTBA €T0 MOYKHO OOHAPYKUTH?

A) denondranenna

b) 6pomHoOI BOIBI

B) n3BecTKOBOM BOJIBI

5. IlpuBeaute (HaKThl, KOTOPHIE JOKA3BIBAIOT OTPUIIATEIIBHOE BIMSHUE STOTO
rasza Ha »eJyJOYHO-KUIIICYHBIN TPaKT YeJIOBEKa.

2. IloBapenHas cojib

N3BectHO, uTO0 B Mupe go0biBaeTcs mnpumepHo 100 MUTIIMOHOB TOHH
MOBapeHHOM coju B roia. Ha mnuimieBble HYXIbI pacxoayeTcsi OKOJIO OJHOU
YETBEPTOM 4acTH 3TOro koauuectna. Kyzaa ke uaer ocranbHas coJib?

[ToBapeHHast COJIb COBEPIICHHO HEOOXOAMMa MPU MPOU3BOACTBE MSICHBIX W
pPHIOHBIX ~KOHCEPBOB, OHA HCHOJB3YETCSI B  METALTYPrUYeCKON  OTpaciu
MPOMBIIIJICHHOCTH, TNPU O00pabOTKE MEXOB M pa3IMYHbIX KOX, B Ipolecce
MPUTOTOBJICHUS MbUIa, MAET [JJIs T[OJYYEHHS KaJbLIMHUPOBAHHOM  COMBI,
npuMeHsiercs B Meauiinae. OCHOBHOM MOTPEOUTENh COJM — XUMHUYECKas OTPacib
IPOMBINIJIEHHOCTU. B 3TON 00J1acTH MCHOJIB3yeTCs HE TOJIBKO caMa COJib, HO U
AJIEMEHTHI, COCTABIAIOIIME €€. B mpolecce siiekTpoiusa €€ pacTBopa MOJy4yaroT
XJIOp, BOJAOPOA M €IKui HaTp. M3 pacTBOopa €IKOro HaTpa IOJy4aroT TBEPIYIO
ea04b — KaycTuk. COeuHss BOJAOPO/ C XJIOPOM, MOJYYalOT COJISTHYIO KUCIIOTY.

3ajanune: coOCTaBbTE YPABHEHMSI, ONMMCAHHBIX B TEKCTE PeaKUMil.

3. AuerniieH

OmHUM U3 caMBIX PacIpPOCTPaHEHHBIX CIIOCOOOB CBApPKH IIABJICHUEM SBIISICTCS
ra3oBas CcBapka, KOTOpas MPOU3BOIAUTCA C OOpa30BaHHUEM TIa30BOTO IUIAMEHH B
KaHajaxX cBapo4YHOM ropenku. OOpa3zoBaHHUe ra30CBapOYHOro IJIaMESHH HEBO3MOXKHO
0e3 ra3za arneTuieHa. TeXHUYSCKUH alleTUIICH MOMyJaroT 13 KapOuaa KaibIus.

3agaHue

1. OOwscHuTe, KakoW (U3MUECKUI TOKa3aTelb IO3BOJSET WCIOJIB30BAThH
aIeTUJICH JIJIS1 CBAPOUYHBIX PaboT;

2. CocTaBbTE YPABHEHUE PEAKIIMU MMOJYUCHHUS alleTUIICHA;

3. CocTaBbT€ YpaBHECHHE PEAKIIMU TOPEHUS allCTUIICHA;

4. Beruncnute 00bEM aleTusieHa MOJYyYeHHOTO0 M3 KapOuja KalblMs Maccoi
128 1, comepxarniero 5% mnpumecei, eciau BbIXOJ aleTusieHa coctaBisieT 80% ot
TEOPETUYECKH BO3MOMKHOTO.

4. MoJIoYHas1 KHCJIOTA

ITpoMeXKyTOYHBIM ITPOJAYKTOM OOMEHA y TEIUIOKPOBHBIX >KMBOTHBIX SIBIISICTCS
MOJIOYHAs KMCJ0Ta. 3amax 3TOH KHUCJIOThl KPOBOCOCYIIIME HACEKOMbBIC YJIABIMBAIOT
Ha 3HAYUTEIbHOM PACCTOSHUU.

3aganue

1. [Touemy HacekoMble (KOMapbl) OBICTPO HAXOSAT CBOIO KEPTBY?

2. YcranoBute (GOpMyTTy MOJOYHON KHUCIOTHI, KOTOpPas MTOMOTAET HACEKOMBIM
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HaXOJIUTh TEIJIOKPOBHBIX >KMBOTHBIX, €CJIIM MAaCCOBBIE [JIOJM JJIEMEHTOB B HEW
coctaBisaoT: yriepoaa — 40,00%, sonopona — 6,67%, kucinopona — 53,33%.

3. CocTaBbTe CTPYKTYpHYIO (hOpPMYITy MOJIOYHOW KHCIOTHI. HazoBuTe KHCIOTY
o HomeHknarype MIOITAK.

4. Ha oOCHOBaHMM CTpPOEHHMS MOJIOYHOM KHCJIOTBI CHEJAaiTe BBIBOJ O €€
XUMHUYECKUX CBOMCTBAX.

5. Haiinure B wuWHTEpHETE WIM JAPYTHMX HWCTOYHUKAX WHOOpPMAIUIO O
IPUMEHEHUN MOJIOYHOM KHCIIOTHI.

2.1.4. 3apanus Ja60paTopHBIX padoT

JIaGopatopHbie pabOTHl SBIAIOTCS Ba)KHOM 4YacThIO y4eOHOTO Mpoliecca Mo
OUCHMIUIMHE W CIOCOOCTBYIOT (OPMHpPOBaHHIO y OOyYaromMXcs YMEHUI
UCCIIEIOBaTh XMMHUYECKUE TPOIECChl W SBJICHHS (IJIaHUPOBAaTh M MPOBOJAUTH
XUMHUYECKHE SKCIIEPUMEHTHI, HCCIEN0BaTh BEIIECTBA M MPOBEPSTH THUIOTE3HI,
oOpalaTeIBaTh U HHTEPIPETUPOBATH PE3YIbTAThl 3KCIIepUMEHTOB). JlabopaTtopHbie
paboThl MO XUMHUH MPEAYCMOTPEHBI B KaXKIOM pa3/iesie OCHOBHOTO M MPUKIATHOTO
MoyJiei (Tabi. 2).

Ta6nuna 2. JlabopaTopHble pabOTHI 110 XUMUHU

Paznen JlabopaTopHas padora

Pazoen 2. Xumuuecxue peaxyuu | Jlabopamopuas paboma 1. «Peaxyuu
2UOPONU3A»

Paznen 3. Ctpoenue u Jlabopamopnasa paooma 2. «Ceoticmea
CBOMCTBA HEOPTaHUYECKUX Memanios u Hememauiog»
BEIIECTB
Pazoen 4. Cmpoenue u Jlabopamopnas paooma 3. «I[lonyuenue
CBOUCMBA OP2AHUYECKUX SMUNIEHA U U3YYEHUe e20 CBOUCTNE»
seujecma
Pazoen 5. Kunemuueckue u Jlabopamopnasa paboma 4 «H3yuenue
mepmMoOUHaAMU4ecKue BAUAHUS PA3TUYHBIX (DAKMOPOS HA cMeujeHue
3AKOHOMEPHOCMU NPOMEKAHUS | XUMUUECKO20 PABHOBECUs»
XUMUYECKUX PeaKyuli
Pazoen 7. Kauecmeennvie Jlabopamopnas paboma 11. «Onpedenenue
pearyuu 0OHaApPYHCeHUs CO0EPIHCAHUSL Y2TIEeKUCTI020 2a3a 8 8030YXe
Op2aHUYeCcKUX U noMeweHUsl IKCHPecc-uemoooM»
HeOp2aHUuyuecKux eeuecms

OO6opynoBanue Jiaboparopuv M pado4Yux MecT Ja0OPATOPMU: MEH3YDPKHU,
MUIETKU-KaNeIbHULBI, TEPMOMETPBI, MUKPOCKOI, JIYIIbI, IPEAMETHBIE U TIOKPOBHbIE
CTeKJ]a, TUIAHIIETHl [JIsl KamelbHBIX peakuudd, QuibTpoBaipHas Oymara,
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POMBIBAJIKH, CTEKJISIHHbIE NPOOUPKH, PE3WHOBBIE NPOOKHU, (QOHApUKH, HAOOP
PEaKTUBOB, CTEKJISTHHBIE MAJOYKH, IITATUBBI JJIs MPOOWPOK; MEPHBIC IVIIMHJIPHI,
BOPOHKHM CTEKJISIHHbIE, BOPOHKHM JenuTenbHble Luauuapudeckue (50-100 wmun),
CTYIIKH C INECTUKOM, (pap(opoBbie HalIKu, TUHIETHI, GUIBTPHl OyMa)KHbIE, Bata,
MapJisi, 4aCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JITA0OPATOPHBIE IITATUBBI, CIUPTOBHIC
TOPEJKHU, CIIUYKH, MPUOOP I TOJyYEeHHs Ta30B (WM MpoOWpKa ¢ ra300TBOAHON
TpyOKOIi), JepkaTenu is NpoOMPOK, CKISHKH IS XPaHEHUS PEaKTHUBOB,
pasaaTtoyHble JOTKH; xuMuueckue crakanbl (50, 100 u 200 m); mmaTeau; TUHIETHI;
TUTEJIbHBIE MBI, CEKYHIOMEPHI (TaliMephl), MepHbIe poOupku (Ha 10-20 M) u
MepHble KoJiObl (25, 50, 100 m 200 ™), BoasHas OaHs (WM TEPMOCTAT),
CTEKJISIHHBIE TaJOYKH; KOHMYECKHEe KoJIObl miisg tutpoBanus (50 m 100 m);
UHAMKATOPHbIE TOJOCKU JUIsi ompeneneHuss pH u craHgapTHas WHAMKATOpHAs
IIKaJia; YHUBEPCAIbHBIN UHAUMKATOP; nuneTku Ha 1, 10, 50 mn (mnum mo3atopsl Ha 1,
5 u 10 mm), OropeTku Ijig TUTpOBaHUsA, MeAuIMHCKHE mmpuubl Ha 100-150 wmu,
nabopaTopHbIe W/WIM aHAIUTUYECKHE Bechl, pH-MeTphl, cynmuibHbIN mKad, U Ap.
nabopaTopHOe 000pyIOBaHUE.

[IpuBenem npumepsl J1a0OPAaTOPHBIX pabOT MO pazaeny 2 «XUMHYECKHE
peakuun» U pazaeny 4 «CTpoeHue U CBOMCTBA OPraHMYECKUX BEILIECTB».

Pasznen 2. Xumnueckue peakuuu. Jlaboparopnas padora 1. «Peakuun
TUAPOJIN3a»

Hassanue teMbl Tema 2.2. «DJIEKTPOIUTUYECKAS JUCCOLMALIUAS U
VOHHBIA OOMEH»

Pesynbrar oOyuenusi | CocTaBisiTh YpPaBHEHHMS] XMMHUYECKHX peaKluu
MOHHOTO OOMEHAa C YyYacTHEM HEOpraHM4eCKUX
BEIIECTB

OO01me KOMIIETEHIINN OK 01, OK 04

a) chopmynHupyiTe 11ENTh MNIAHUPYEMOTO IKCIIEPUMEHTA;

0) 00BSICHUTE, KAaKOW MPOIIECC HA3bIBAIOT THAPOIN30M, KaKOW OH OBIBACT;

B) OOBSCHUTE, KaKUE CYIIECTBYIOT CIIOCOOBI JI0KA3aTEeNbCTBA CYIIECTBOBAHUS THUAPOJIH3A
HEOPraHMYECKUX M OPraHUYEeCKHUX BEIIECTB;

') 00BSCHUTE, KaK COCTABIISETCS YPaBHEHHE THAPOIIN3A;

n) oOwsicauTe, 4to Takoe pH? Kak 3aBUCHT maHHBIA TMOKa3aTeldb OT KHUCIOTHOCTH WA
OCHOBHOCTHU CpeIbl pacTBOPA;

€) 00BACHUTE X0/ BBIIIOJHEHUS IKCIIEPUMEHTA 10 PEIICHUI0 KaYeCTBEHHbBIX 3a/1a4;

) TEPEUYUCITUTE OCHOBHBIC ACMEKTHI COONIIOJICHUS TEXHUKU 0E€30MacHOCTH Mpu paboTe C
arpeCCUBHBIMM peareHTaMu (TUIPOKCH]I HATPHS).

O6opynoBanue u mocyaa PeakTuBbI

1. CrexnsiHHBIE TPOOUPKHU 1.  PactBop NaOH
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2. IratuB ayis mpoOUpoK 2. PactBop Na,SO4
3. PactBop AICI;
4.  PactBop Na,COs
5.  PactBop Cu(OH),
6. KuClI0THO-OCHOBHBIN MHIUKATOP

AJIroput™m nposeieHust onbita Ne 1

Bonpocsl u 3a1anus

3apanue Ne 1. B Tpex mpoOupkax moa
HOMEpaMHU HaXOJISATCsI paCTBOPHI TPEX COJICH:
XJIOpHU/Ia AIIOMUHUS, Cylib(aTa HATpu,
kapOoHaTa HaTtpus. He monb3ysch qpyrumu
pEaKTHBaMH, ONIPEACITUTE COCTAB KaXKIOU
pPOOUPKH.

1. /laTh 00BSICHEHHE TIPOBEICHHBIM OTIBITAM.
2. CocTaBUTh YpaBHEHUS PEAKLIHM,
MPOTEKAIOIINUX B TPOOHUPKE B MOJICKYJSIPHOM U
HOHHOM BH/JIAX.

AJITOPUTM NpOBe/ieHus1 onbiTa Ne 2

Bonpocsl 1 3a1aHus

3apanue Ne 2. Uto mpou3onaeT, eciu
OXJIAZIUTh PACTBOP KapOOHATa HATPUS MU
N00aBUTh K HEMY TUIPOKCH] HATpHs?

1.1. Hanute B mpoGupky 1-2 mi1 pactBopa
KapOoHaTa HaTpHsl.

1.2. OnycTuTh NPOOHPKY B CTaKaH C OYCHb
XOJIOTHOM BOJOU WJIA CHETOM.

1.3. IIpoBeputs cpeny pacTBopa npu
MIOMOIIY KUCIIOTHO-OCHOBHOT'O MH/ANKATOPA.
1.4. 1o6aBuTh K pacTBOpY KapOoHaTa
HaTpUs TUAPOKCHU] HATPHSL.

1.Kako# nHIUKaTOp JIy4lle UCIIOIb30BaTh s
olpezeseHus Cpebl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
XUMHYECKHUX PEAKL U, B MOJIEKYJISIPHOM U
MOHHOM BHUJaX.

AJITOPUTM NpoBe/ieHUus onbiTa Ne 3

Bonpocsl u 3a1anus
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3apanue Ne 3. [IpoGeMHBIHA OMBIT. 1. CocTaBUTh COOTBETCTBYIOIIUE YPABHEHUS
1.1. B ogay nnpoOupKy ¢ pacTBOpoM XUMHUYECKUX PEAKLUN, B MOJICKYJISIPHOM U
cynbdara menu (II) mpunuTh pacTBop WOHHOM BHUJaX.

TUAPOKCH/IA HATPUSL.

1.2. Bo BTOpYyI0 MPOOHPKY C pacCTBOPOM
cynbdara menu (II) mpunute pacTBop
KapOoHaTa HaTpHsl.

1.3. CpaBHHTD IIBET 00pa3yomuxcs
0CaJIKOB.

1.4. OGpatuTh BHUMaHUE Ha BBIJCIICHUE
ra3a B OJHOW U3 TPOOUPOK.

1.5. Onpenenuth, OTKYyAa MOKET
BBICIISITHECS DTOT ra3?

1.6. ITpoBepuTh Ka4eCTBEHHBIN COCTaB raza
TOPSIIIEH JIYYUHKOM.

1.7. OOBSCHUTH MPOUCXOAIIEE SIBICHUE.

AJITOpUTM npoBeaeHus onbiTa Ne 4 Bonpocs! u 3a1anus
3ananue Ne 4, [IpoGiaeMHBINA OIBIT. 1. OOBACHUTH MPOUCXO/IATIEE SBJICHHUE.

1.1. K pacTBOpy XJiopraa amtOMUHUS 2. CocTaBUTh COOTBETCTBYIOIINE YPaBHEHUS
MPUJIUTH PacTBOp KapOOHATa HATPHSI. XUMHAYECKHUX PEaKInii, B MOJICKYJISIPHOM U

MOHHOM BHUaX.
3. OTBETHUTH Ha BOMPOCHI.

JIy1st 4ero B MEIULIMHCKOM IIPaKTUKE
HCIIOJB3YIOT PACTBOP MUTHEBOM COIBI IS
MOJIOCKaHUS TPU BOCHAIUTENbHBIX
3aboneBanusax ropia? KakoBa posb rumposnza
B npupojie? [louemy pacTBOp Mblia IEHUTCS B
Bone?

1. Ilpoananu3upoBaTh COOTBETCTBUE NOJYUYEHHBIX PE3YJITATOB TUIIAM I'uapoausa. Cuenarsb
COOTBETCTBYIOLIME BBIBOJBI.

2. CdopmynupoBaTh BBIBOJBI O 3aBUCHMOCTH THIIA THAPOIM3a M KHUCIOTHOCTH CpPEIbI
pacTBopa.

Paznen 4. ®u3uko-xuMH4YeCKHE CBOICTBA HEOPraHUYECKUX BelleCTB.
JlabopaTopnas pa6ora 2. «CBolCTBa METAJIOB»

Ha3sBanue teMbl 4.2  OU3NKO-XUMHYECKHUE CBOMCTBA
HEOPraHMYECKHUX BEIIECTB

Pesynbrar oOydeHus: | YcraHaBimBaTh 3aBUCUMOCTD busuKo-
XMMHUYECKUX CBOMCTB HEOPraHWYECKHUX BEIIECTB
OT CTPOCHHSI ATOMOB M MOJIEKYJ, a TAaKX€ THIIA
KPUCTAININYECKOW PELIETKU

OO01111e KOMIIETEHIIUN OK 01, OK 02
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Oobopyooeanue: MTATUB C TPOOUPKAMH.

Peakmuewi: pacTBOp IIMHKA XJIOPHIA, KyHpyM cyibdara, mmoMOyM XJopuaa, IIoMOyM
HUTpaTa, KyIpyM HUTPaTa, XJIOPUIHONW KUCIIOTHI, CyJIb(AaTHON KUCIOTHI, ME/lb, IIUHK, CBUHEIL.

C npaBuaMy TEXHUKH 0€301aCHOCTH 03HAKOMIICH:

noAIrCh

Xoxa padoTbI:

Omnsit 1. CpasHnenue xumuueckoi akmugHOCmuy Memaios.

A). Bo3pmuTte nBe mpoOupku. B mepByto moseiite 2 M1 pacTBopa COJM IIMHKA, BO BTOPYIO
npobupky 2 miu pactBopa coinu menu (II). B mepByio mpoOUpKy IMOJIOKUTE KyCOYeK MEIH, BO
BTOPYIO — LIMHK.

Habnooenus:

3anuwume xumuueckyo peakyuio 8 MOIeKYIApHOU hopme 1 UOHHOTU popme

b). BossmuTe nBe umcthie mpoOupku. B mepByio Hameiite 2 My pacTBOpa ILUTFOMOYM
HUTpaTa, BO BTOPYIO — CTOJIbKO ke pacTtBopa KynpyM (II) aurpara. B nepByto nmpoOupky omycta
KyCOYEK M€Y, BO BTOPYIO — KyCOUEK CBUHIIA.

Habnooenus:

3anuwume xumuueckyo peakyuio 8 MOIeKYIApHOU hopme 1 UOHHOTU popme

OnbIT 2. Bo3odelicmeus Memanios ¢ pacmeopamu KUCiom.

Bo3pmem Tpu uymcThie TpoOUpKU. B mepByro mpoOHWpKYy OMyCTHMM KyCOYeK MEIH, BO
BTOPYIO — MarHus, B TPEThIO — IMHKA. B Kaxayr0 mpoOUpKy HajabeM 1o 2-3 MJ pa30aBIeHHOTO
pacTBopa cynb(paTHON KHCIOTHI.

Habmooenus:

3anuwume xumuueckyio peakyuro 8 MOAEKYJIAPHOU (hopme U UOHHOU (opme

OnwIT3. B3aumooeticmeue memasnnios ¢ 60001.

Bo3bMuTe TpH YUCTHIX MPOOUPKH. B mepByr0 OMyCTHTE KYCOYEK MEIH, BO BTOPYIO —
MarHus, B TPETHIO - IMHKA. B Kaxayt0 U3 IpoOUPOK HAJICHTE 1O 2 MJI BOIBI.

Habnooenus:
B Tex mpobupkax, rie He MPOoU30III0 HUKAaKUX U3MEHEHUH, HarpenTe.

Habnooenus:
3anuwume xumuueckyio peakyuro 8 MOAEKYJIAPHOU opme U UOHHOU (opme

CpaenaiiTe 00N BHIBO/:
Kaxue xumuueckue ceolicmea memanniog 6vl paccmompenu 8 Xxode AaO60pamopHOLl
pabomuol?

Paznen S. CkopocTh XUMHUYECKHUX PeaKIM.
XuMHYecKoe paBHOBeCHE
JlaGopaTopHnasi padora 4. «CkopocTh XMMUYeCKUX peakumnii. CMelnieHue
XHMHUY€CKOT0 PABHOBECHUS»

HazBanue tembl Tema 5. CKOpOCTh XUMUUECKUX PEAKIIUH.
XHUMHUYECKOE PABHOBECHUE

Pesynbrar oOyuyenus: | OO0CHOBaHME M3MEHEHHS CKOPOCTH TEUYEHUs
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XHUMHYECKUX pCaKHHﬁ, 1%9,¢ 06paTI/IMOCTI/I.
Oco0EHHOCTH XUMHUYECKOTO paBHOBCCHA.

OO01me KOMIIETEHIINN OK 01, OK 02

Heo0xoaumble npudopbl M peaKTUBDBI: IITATHB C MPOOUPKAMU, 3AKUM JJIS
mpodupok, ropenka, pactsopsl FeCl;, KCNS, K,Cr207, H,SO4, KOH, pactBopbl
Homa 1 KpaxMasa, KpUCTALIHISCKU (heHON(TaNICHH.

Iopsinok BhINMOJIHEHNSI padOTHI
OmnpIT 1 BrivsiHre KOHIIEHTPALMK pearupyromnX BEMECTB Ha XUMUYECKOE PABHOBECUE
B sTom ombiTe n3yuaetcs oopaTuMas peakius Mexay pactopamu xiopuaa xenesa(Ill) FeCl3 u
ponanuna kanuss KCNS. PacTBop npuobperaet KpacHyr0 OKpacKy BCIIEACTBHE 00pa30BaHUs
ponanua xxeneza(Ill) Fe(CNS)3.
[To n3MEeHEHNIO0 THTEHCUBHOCTH OKPAIIMBaHUS PaCTBOPA MOXKHO CJIENIaTh BBIBOJI 00 M3MEHEHUHU
koHueHtpanuu Fe(CNS)3, a, 3HauuT, ¥ 0 CMEIIEHUH PaBHOBECHS 0OPAaTHUMOTO MpoIiecca.

1 B mpoOupky BHecute 1o aBe-tpu karum pactBopoB FeCI3 u KCNS. OtMmerpTe mpoucxosiime
M3MEHEHUSI.

2 JloBemute 00OBEM TMMOJYYEHHOTO pacTBOpa MNpUOIM3UTENBbHO A0 2/3 mpobupku. JIErkum
B30aNTHIBAHWEM TIEpEeMEIIaiiTe pacTBOpP M0 OJHOPOJHOTO OKpAIIMBAHHUS W Pa3felUTe €ro Ha
YEeTBhIpe TPOOUPKH.

3 B oxny u3 npobupok no kamsiM g06asste pactBop FeClI3, Bo BTopyio — pactBop KCNS, B
TPEThIO — HECKOJIBKO MUKpoimnarene kpucrammuyeckoro KCI 1o nmosiBieHus BUAUMBIX
n3MeHeHul. I3MeHeHne THTEHCUBHOCTH OKpaIlIMBaHUsI PACTBOPOB JIETKO 3aMETUTh CPAaBHEHUEM C
OKpacKOHW pacTBOpa B YETBEPTOU MPOOHPKE.

4 Pe3ynbTaThl HAOIIOICHUH 3aHECUTE B TA0JIHUILY.

Ne . 3Mmenenne HHTEHCUBHOCTH Hanpasnenue cMmenieHus
JloOaBnisieMblii peareHT
OKpaIlIMBaHUs pacTBOpa paBHOBECHsI
1 FCC13
2 | KCNS
3 | KCl

5 3anumute ypaBHeHue peakiuu mexay FeCI3 u KCNS, cocraBbTe
BBIPKEHHME KOHCTAHThI PAaBHOBECHUS 3TOM peaKIuu.

B BBIBOJax OTMEThTE, B KAaKOM HAIIPaBJICHUM CMEIIAETCS PAaBHOBECHE IIPU YBEIUYECHUU
KOHIIeHTpauui ucxoaubix BemecTB? IIpoaykroB? JlaliTe 0OBsSCHEHHE 3TOMY SIBICHHIO C TOUYKH
3penus npuHuuna Jle [llarense. Biauser nu n3MeHeHHE NaBIIEHUS HAa CMEIICHHUE PaBHOBECUS B
UCCIIEyeMOH cucTeMe?

OmnbiT 2 BiinsiHue cpeibl Ha CMEIIEHUEe XUMUUYECKOTO PABHOBECHS

B pactBopax, coaepskalux mecTUBAIEHTHBINA XpOM, ycTaHaBiauBaeTcs paBHoBecue 2CrO 2— + 2—
4 + 2H 2 Cr207+ H20 xpomar-uoH OuxpomaT-woH (KENTHINA) (opaHkeBblil) M3meHeHue
KOHLIEHTPalluu HOHOB Bonopoaa H+ cMemniaer 3To paBHOBeCHE.

1 B mpoGupky nomectute 5-6 kanenb pactBopa K2Cr207.

2 K ostomy pacTtBopy MO KamisiM [I00aBisiiTeé KOHIIGHTPUPOBAHHBIA pPACTBOp MIETOYH H
Ha0II0JaliTe N3MEHEHHE OKPACKH.

3 Korpa pactBop cTaHer ENThIM, J00aBbTE M0 KAIUIIM KOHIEHTPHUPOBAHHYIO CEPHYIO KUCIIOTY U
HaGmronaliTe mosiBjieHHUE OpaHKEBOM OKPACKH.

4 OnbIT MOXHO NOBTOPSTh HECKOJIBKO pa3. Crenaiite BbIBOJ O BIUSHUM KUCIOTHOCTH CpPEbl Ha
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YCTOﬁQHBOCTB XpoMar- u 6I/IXpOMaT—I/IOHOB.

OnbIT 3 BriusHue TemnepaTypbl Ha XUMUYECKOE paBHOBECHE
IIpu B3auMmoneiicTBUM Hoga ¢ KpaxMaloM 00Opa3yercsi CHHEE BEIECTBO CIIOKHOTO COCTaBa
(Moroxkpaxmain) Hoa + Kpaxmall 2 HOJOKpaxMal

1 B mpobupky Haneiite 3—4 mn pacTBopa Kpaxmana u 1o0aBbTe 2-3 Kamuid pactBopa iona (10
MOSIBIICHUSI CHHEH OKPACKH).

2 Harpeiite npoOupky u HaOmoaiiTe N3MEHEHHE OKpaIluBaHus pacTBopa. OXjanuTe NpoOHpKy
BOJIOH, OTMETHTE MPOUCXOISAIIINE U3MEHECHHSI.

4 Cpenaiite BbIBOA O TeruioBoM 3¢ dexte AH peakiuu oOpazoBaHus Homokpaxmaina. DK30- HIU
SHIOTEPMHUYECKUM SIBIISICTCS ATOT Tpoiiecc?

JlaiiTe 00BsCHEHHE ITOMY SIBJICHHUIO C TOUKH 3peHus npuHuuna Jle [larense.

Pa3nen 7. CTtpoeHue U CBOMCTBA OPraHUYeCKMX BeulecTs. JIabopaTopHas
pabora 3. «IlosryyeHune 3THIeHA U M3YUYEHHE €TI0 CBOICTB»

HazBanue tembl Tema 7.2. «CBOMCTBa OpraHUYECKUX
COEIMHEHU»
Pesynbrar oOydyenus: | YcraHaBiuBaTh 3aBUCUMOCTb busuKo-

XUMHYECKUX CBOMCTB OpraHU4Y€CKHX BCIICCTB OT
CTPOCHUS MOJICKYJI

OO01me KOMIIETEHIINN OK 01, OK 02 OK 04

1. Bonipochl AJ1s1 10nMycKa K J1adopaTopHOii padoTe

a) copMyIHpPYHTE TIeNTb MIIAHUPYEMOTO SKCTIEPUMEHTA;

0) 0OBSICHUTE, K KAKOMY KJIACCYy OPTAaHMYECKHUX BEIIECTB OTHOCUTCS 3THJICH;

B) OOBSICHHUTE, KAKUMH XUMHYECKMMH CBOMCTBAaMH OO0JIaJalOT BEIIEeCTBA
JAHHOTO KJIacca, KaKWe KA4deCTBEHHBIE pEakuuu I UX OOHapyXKEHUs
HCTIONB3YIOTCS;

r) OOBSCHUTE, KAaK MOKHO TMOJTYYUTh BEIIECTBA JAHHOTO KJIacca COCTUHCHHUNA B
1a00pPaTOPHBIX YCIOBUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP JJIsl MOJTYyUEHHUSI Ta30B;

€) MepeUYUCIUTEe OCHOBHBIE ACMEKThI COOJIIO/IEHUS] TEXHUKU O€30MaCHOCTH MPHU
padore ¢  JIBXX  (9TuiOBBIA = CHOHUPT),  arpecCUBHBIMHU  peareHTaMmu
(KOHIIECHTpUpPOBAaHHAs ~ CepHasi  KUCJOTa),  HAarpeBaTelibHbIMU  IpuOopamu
(CIUpTOBKA).

2. IlpoBeenne onbITOB

O6opynoBanue u mocyaa PeakTuBBI
1. CrexnsiHHBIE TPOOUPKHU 1. KouuentpupoBanusiii pactBop HSO4
2. llratuB ayg npoOupok 2. OTUJIOBBIN CIIUPT
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3. CoupTroBKa 3. PactBop KMnQO4

4. Conuku 4. bpomHas Bojaa
5. Tlecok
AJropuTm npoBeaenusi onbiTa Ne 1 Bonpocs! u 3a1anus

1. ITony4nTs 3TUJIEH IETUAPATALUEN ITUIOBOTO 1. Uro mpoucxoaur B
crupTa, 00OHAPYKUTh €T0, U3yYUTh €TO CBOMCTRA. npobupke? Uro
1.1. B npoGupky HamuTh 2—3 MJI STUJIOBOTO CIUpTa | HAOmrogaeTe?
U OCTOPOXKHO 100aBUTH 6—9 M 2. K kakoMy Tumy
KOHLICHTPUPOBAHHOMN CEPHOU KUCIIOTBI. 3aTEM XUMHUUYECKUX pPEaKLIH
BCBHINIaTh HEMHOT'O NMPOKAJIEHHOTO NECKa (MECOK UM | OTHOCSTCS 3TU
MEJKHE KYCOUYKH NIEM3bl BBOJST ISl TOTO, YTOOBI nporeccel? Kak
OPEAOTBPATUTH TOYKH KUAKOCTHU MTPU KUIIEHUN). Ha3bIBAKOTCS ?
3aKphITh MPOOUPKY MPOOKOI ¢ Ta300TBOIHOMN 3. Kak mensiercs okpacka
TpYyOKOI, 3aKPENUTh €€ B IIITATUBE U OCTOPOKHO pactBopoB? [Touemy?
HarpeTh COAEPKUMOE IPOOUpPKH (puc.1) 4. KakuM 1jiamMeHeM

roput 3triieH? [Touemy?
5. CocTaBUTh YpaBHEHHUS
IPOTEKAIOLIUX
IIPOLIECCOB.

1eCOR

C_H.OH
P212§O (1:3)
4

(xoHIL)

Br,  KMnO,

1.2. OCTOpOXHO, pABHOMEPHO HAarpeTh CMECH.

1.3. B npyryro npoOupky Hayieite 2—3 mi
pa30aBIEHHOT0 pacTBOpa NEpMaHTraHaTa Kajiusl, u
MPOITYCTUTE Yepe3 HETO ras.

1.4. B tpeThio npobupKy HAIUTH 2—3 M OpOMHOM
BOJIbI, OTTYCTUTh TA300TBOIHYIO TPYOKY 710 THA ATOU
MPOOUPKHU U TIPOITYCTUTH Yepe3 OPOMHYIO BOTY
BBIJICIJISIFOIIMICSA Ta3.

1.5. BeiHyTh ra300TBOJHYIO TPYOKY U3 pacTBOpa U
MMOBEPHYThH €€ OTBEPCTUEM KBEPXY, MOIKEUb
BBIJICIISIONINICS ra3 (puc.2).
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C,;H;OH (aTu0-
BBIY CITUPT)

H,S0,

3. O0padoTKa pe3yJbTaTOB ONbITOB

1. TlpoaHamu3upoBaTh COOTBETCTBHE IMOJYYCHHBIX pPE3yJIbTaTOB CIOCOOaM
MOJTyYeHUs] HETPEAETbHBIX YIJIEBOJAOPOJOB psina dTuiieHa (ankeHoB). CraenaTh
COOTBETCTBYIOIINN BHIBO/I.

2. ChopmyupoBaTh BBIBOJ O (DH3UKO-XUMHYECKIX CBOMCTBAX ATHIICHA.

3. ChopmynupoBath BBIBOJ] O CITOCO0aX OOHAPYKEHUS ITUJICHA.

Paznen 7. CTpoeHue U CBOWCTBA OPraHN4YecKNX BemecTB. JIabopaTtopHas
padora 4. «OnpeaesieHue coaepKaHus YrJIeKHCJI0r0 raza B BoO3ayxe
NMOMeIIeHNs IKCIPecc-MeTO0M»

Hassanue teMbl 7.3  Wnentudukamus opraHuueCKux BEIIeCTB,
WX 3HaYCHHE U PUMEHEHUE B OBITOBOM U
MPOU3BOJACTBEHHOM

JIeATEILHOCTH YeJI0BEKa

Pesynbrar oOydyenus: | YcraHaBiuBaTh 3aBUCUMOCTh busuKo-
XUMHUYECKUX CBOMCTB OPraHMYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

OO01me KOMIIETEHIINN OK 01, OK 02 OK 04

Jlnst onpenenenns kouuentpauu CO2 B Bo3ayxe pa3padoTaHO HECKOJIBKO METOIOB, HO
B CAaHUTAPHON MpPaKTHKE HambOoJee MIMPOKOE MPUMEHEHHE HaIled MOPTATUBHBIA SKCIPECCHBIN
meron Jlynre-llekkennopda B mogudukarmu J[.B. [Ipoxopora.

[IpyHiMn MeToJa OCHOBAaH Ha IPONYCKaHWM HCCIENYEMOIO BO3JyXa uepe3
TUTPOBAHHBIM PAcTBOp YIJIEKUCIOrO0 HAaTpusi B MNpUCYTCTBUU (eHondranenna. [lpu sTom
npoucxomut peakuus Na2CO3+H20+CO2=2NaHCO3. PactBop ¢enondranenna, KOTOPHII
MMEET PO30BYIO OKPACKy B IIEJIOYHOM cpene, mocie cBsa3biBaHus CO2 obecrBeunBaeTcs (Kucimas
cpena).

AHaJmM3 uccieayemMbix nNpood
[lepen amamu3oM BO3AyXa TOTOBSAT pabo4wMii pacTBOpP VYIJIEKUCIOTO HATpUS C
koHneHTpauueit 0,1 M nyrem pa3BeaeHus crangaptHoro pactsopa Na2CO3. [Ins storo k 2 mi
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craggaptHoro pactBopa Na2CO3 mnpubaBnsioT 8 MI JUCTHUIMPOBAHHON BOIbI. PactBOp
TIIATENbHO TNepeMemunBaioT, no6asnsaior 2-3 kammu 0,1% pactBopa ¢enondranenna. PactBop
MEePEHOCAT B CKISHKY (puc. 1) mnu B mmpun (puc. 2). B mepBom ciydae K JUIMHHOW TpyOKe
CKJITHKU-TIOTJIOTUTENS C YTOHYEHHBIM HOCHUKOM IPHCOEAMHSIIOT PE3UHOBYIO IPYIIy € KJIallaHOM
WM HEOOJBIIUM OTBepCTHEM. MeJIEHHO CxKUMasi U OBICTPO OTIYyCKas rpylly, MPOIyBaloOT uyepe3
pacTBOp Hccieayemblii Bo3ayx. Ilocie ka0l MpOayBKH CKJISHKY BCTPSIXMBAIOT ISl MOJIHOTO
nornomeruss 6 CO2 u3 mopuuu Bo3ayxa.

st orpannyenus nocryiieHus CO2 ¢ BO34yXOoM BO BpeMsl BCTPSXUBAHUS CKIISTHKU Ha
KOPOTKHMI KOHEI| CTEKJISHHON TPYyOKM CKIISIHKU-TIOTJIOTUTENS HAJeBalOT PE3UHKY, Ha KOTOPOIl
buKcupyercs 3axKH1M.

Puc. 1. — IIpubop nist onpenenenunss konuentpauu CO2 no Jlynre-Liekkennopdy a —
pe3MHOBas TpylIia s MPOJYBKHM BO3IyXa C KiamaHoM; O — CKISIHKa C pacTBOPOM COIBI H
denondranenna

Puc. 2. — lllnpun nns onpenenenust koHueHTpauuu CO2

Bo BrOpom cnywae B mmpwui, HamonHeHHbIH 10 M paGouero pactBopa cCOIbl C
dbeHondTanenHoM, AepKa €ro BEpPTUKAIBHO, HAOMPAIOT MOPIMIO0 MCCIEIyEMOTO BO3ayXa. 3aTeM
SHEPTUYHBIM BCTpsIXUBaHUEM (7-8 pa3) BO3AyX MPUBOIAT B KOHTAKT C MOTJIOTUTENIEM, I1OCIIE YETO
BO3[IyX BBITAIKMBAETCSI U BMECTO HEro HaOuWpaeTcs OJHA 3a JAPYrol MOPIHUH HCCIIELYyEeMOTO
BO3yXa 10 IOJIHOrO oOeciBeurMBaHUS pacTBopa B Immpuue. CUYUTAIOT KOJIUYECTBO OOBEMOB
(mopuuii) BO3myXa, MOMIeANNX Ha 00eCIBEUNBaHUE pacTBOpa.

AHanu3 BO3Ayxa MPOBOJAAT B MOMELIEHUH U (WIM) 3a TpenesaMyd MOMEIIEHUS

39



(atmocdepubIii Bo3ayX). PesynbTaT paccUMTHIBAIOT MO OOpaTHOW MPOMOPIIMH Ha OCHOBAaHUHU
COTIOCTABJICHUS KOJHMYECTBA HM3PACXOJOBAHHBIX OOBEMOB (MOPUUK) TPYHI WM INIPUIEB U
konneHtpauuu CO2 B armocdeprnom Bo3ayxe (0,03 %) m B KOHKPETHOM HCCIEIYyEMOM
nomelnieHuy, rae onpeaensercs koHueHtpauus CO2. Conepxkanue yraekucnoro rasa ( CO2 C
%) BeraucisioT 1o Gopmyse: ma CO V'V C =0,03[2 , rae 0,03 — coaeprkaHue yIriIeKUCIOTo Ta3a
B aTMmocdepHOM Bo3ayxe, %; Va — o0beM arMoc(epHOTO BO31yXa, MPOIIEAIIET0 dYepe3
MOTJIOTUTENb, ¢M3 ; VII — 00beM BO3yXa MOMEIIEHHUS, IPOILIEAIIEro Yepe3 MOrI0TUTENb, CM3 .

[To monydeHHBIM pe3ylbTaTaM JENalOT BBIBOJ O COOTBETCTBHH MPOO BO3ayXa
CaHUTAPHO-TUTHEHUYECKUM HOPMaM U OIICHUBAIOT Ka4eCTBO BO3AyXa B IOMEIIEHUN

2.2. OueHoYHbIe cpeAcTBa PY0eKHOro (TeMaTU4eCKOro) KOHTPOJIS IO
AUCIHUITINHE «XHUMHUA»

PyGexHbIii (TeMaTUuecKnuii) KOHTPOJIb MO AUCIHUIUIMHE «XUMUS» MTPOBOJIUTCS
B (opMe KOHTPOJIbHBIX pabOT MO pazfeiaM OCHOBHOTO MOAYJIS Ha OTACIbHBIX
3aHATHUSX, KEHCOB U y4eOHO-UCCIIeI0OBATEIILCKUX TTPOCKTOB.

2.2.1. KoHTpoJibHbIEe padoThI O pa3aeiaM

KonTponbHuble paboThl MO XMMHHM KakK OILIGHOYHBIE CpEACTBa pPyOEKHOTro
KOHTPOJIL 3aBEpIIAIOT HM3y4YeHHE | WM 2 TEeMaTWYeCKHX pPAa3[eloB OCHOBHOTO
MOZYJIAL.

Pasnen 2. Xummuveckme peakunu. KontrpoabHasi paGora «CrpoeHue

BeeCTBA U XUMHYCCKHE PCaKIINN»
3aoanue 1. Tecm ¢ b160pom 00HO20 8epHO20 Omeema
1.0 nmpocToMm BelIEeCTBE, @ HE 0 XMMUYECKOM 3JIEMEHTE KUCIOPO/I UJIET PeUb B BHIPAXKCHUU:
A) BCceM XUBBIM CYIIECTBAM JJIS IbIXaHHUsI HEOOXOIUM KUCIIOPOT;
b) kucnopon BXOIUT B COCTaB IIMHBI U TIECKA;
B) xucinopoa BXOIUT B COCTaB BOJIbI;
I') kucnopona BXOAUT B COCTAB OKCHJIOB;
2. GubTPOBAHUEM MOKHO Pa3AECIUTh CMECh, COCTOSIIIYIO:
A) 13 BoJIBI M caxapa; B) u3 6ensuHa 1 BOIEI,
B) u3 pacturenbHOro Macia u BOJIbI; I') U3 rIuHEI B BOIBI
3. dusnUecKoe SIBICHUE — JTO:
A) I'openue cBeun; b) nouepHeHue MeIHOM MJIACTUHBI IPU HarPEBaHUU Ha OTHE;

B) 3amep3anue Boabl; I') nporyxanue siina;

4. CrakaH, rBO3/1b, JIOKKa, IPOOUPKA OTHOCSTCS K:

A) BemecTBaM; b) dusnueckum siBneHUM;

B) ¢pusnueckum Tenawm; I') XuMHUECKUM SIBIEHUSAM

5. CnoxxHoe BelecTBO — 3TO:

A) Bogopon; B) consinas kuciora; B) cepa; I') kucnopon;
6.0OTHOCUTENTbHAS MOJICKYJISIPHAsI Macca HauOoJIbIIas y BemecTna ¢ popMynoun:
A) NHz3; b) N2Os; B) NO; I') NaNOs3;

7. 3anuce 4N; o3Ha4aer:

A) 2 MoIieKyIbl a30Ta; b) 4 Mmonexynbl a30Ta;

B) 6 atoMoOB a30T1a; I') 8 aromoB a3oTa;

8.Cepa mposiBiIsieT HAUOOJIBIIYIO BAJICHTHOCTh B COSAMHEHUH C (hOPMYJION:
A) HsS; b) SO; B) SO3; I') Na,S;

9.MaccoBas nosnst Kuciopoza B cynbdare Hatpus NaxSOs paBHa:

A) 22,5%; b) 45,1%; B) 32,4%; I') 56,2%
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10. Bomopos konudecTBOM BeliecTBa 5 MOJIb (H.y.) 3aHUMaET 00BbEM:

A) 11,2 m; Bb) 112 m; B) 89,6 1; 22,4 m;

11.DopMyIbl OCHOBHOTO OKCHA, KUCIIOTHOT'O OKCUA, KUCJIOTHI, COJIM COOTBETCTBEHHO
3amucaHbl 0] HOMEPOM:

A) CaO, CO, ,HCI, NaCl; b) CuO, SiO> ,NaNO3, Mq(OH) »;

B) FeO, ZnO, ZnCl, HCI; IHBaO, SOs3, FeSO4 H3POs4.

12. PactipenienieHue 37€KTPOHOB MO YPOBHSIM aTOMa BbIpaXeHo psaom uucen 2,8,2. Kakomy
XUMHUYECKOMY JIEMEHTY 3TO

COOTBETCTBYET? A) Maruauio; b)
KPEMHHUIO; B) kucnopony; I') yrnepony.

13. Kucnopon B mabopatopuu MOKHO
IIOJIYYUTh: A) pa3no)keHHneM NepoKcuaa
BOJIOPO/IA; b) paznoxxenuem xiopara kanus; B) paznoxkeHuem nepmanraHara kamus; I)

BCCMHU NICPCUNCIICHHBIMU CHOCO6aMI/I
14.0xcun docdopa (V) pearupyer c:

A) Hatpuewm; b) oxcunom cepsl (IV);
B) cepnoii kucioToit; I') runpokcuaom HaTpuUsl.
3aodanue 2.

[Tpu ropenun 46,5 r pochopa o6pazosaics okcun docdopa(V). Beraucnure ero macey.
3adanue 3. PacctaBbTe KOA(QGHUIMEHTH B YPABHEHUSAX PEAKIIMN, YKAKUTE THIT PEaKIUHU:

1. FeCl; + Cl, — FeCls
2. Al(OH); — AlO3 + HxO
3. FeClz + NaOH — NaCl + Fe(OH)3

3adanue 4. HanumuTe ypaBHEHUS PEAKIIMI, ¢ MOMOIIBI0 KOTOPHIX MOXKHO OCYIIECTBUTH
cienyromye mpespamieHus. PacctaBbre Kod(pPUIIMEHTEHI.

Fe2O3— Fea (SO4)3— Fe(OH)3; — FexO3

3aoanue 5. CocTaBbTe IEKTPOHHYIO U TPAPUUECKYIO POPMYITY ISl XHMHYECKOTO DJIEMEHTa
nog Homepom 13.

Pasnen 4. CTpoenue u cBoiicTBa Heopranuveckux Beuecrs. Konrpoabnas

pabdora «CBOMCTBA HEOPraHUYECKHUX BelleCTB»

1. BeimucaTh U3 CIIUCKA BELIECTB OKCH/IbI, OCHOBAHHUS, KUCIIOTHI , COJIM U HAa3BaTh UX:

H>S04 , Cu(OH)2,K3PO4, CaO,

2. CoctaBuTh (OPMYJIBI COETUHEHUN:

a) okcuaa yriepona( II) ,0) ruapokcuaa Menu, B) XJIOPOBOJOPOIHOM KUCIIOTHI, T) Cybdara
HATpUS

3. Hanucarb ypaBHEHUS] XUMUYECKUX PEAKIIHIA:

a) H2SO4 + Mg 6) Na; O + HBr B) SO2+ CaO r)CaCOs + HCI n) AICl; + AgNOs

VYka3zarh Ha3BaHUS MPOIYKTOB PEaKIIUU.

4. 3anaua. Kakas Mmacca HaTpus noTpeOyeTcst Ul peakiuy B3auMo ieiicTBus ¢ 16 T cepsl,
€CJIM B pe3yJIbTaTe peakiuuu oopa3oBaics cyiabdum HaTpus?

5. OcymecTBUTbH MEPEeXOibl: KaTUi— OKCHJ] Kallusi— TUAPOKCH]I KIS — Cylb(haT Kaius

Bapuanr 2
1. BoimucaTh U3 criMcKa BEIeCTB OKCH/IbI, OCHOBAHMSI, KUCIIOTHI , COJIM U Ha3BaTh
nx: NaOH , H3PO4, SO, , CaCOs3
2 . CoctaBuUTh (OPMYJIIBI COSTMHEHUM:
a) okcua azora ( IV) ,0) ruppokcuna kanus, B) XJIOpHIa HATPHS, T) Cyibduaa oapus
3. Hanucarb ypaBHEHUS] XUMUYECKUX PEAKIIHIA:
a) HCl + K 6) K2 O + HBr B) CaCOs + H2SO4 1) CO2+ CaO 1) Ba(OH)2 + SiO2
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Vka3aTh Ha3BaHUS MPOAYKTOB PEAKIIHH.

4. Beruucnute 06beM ra3000pa3Horo XJiopa, KOTOPBIH BCTYIHT B PEAKLUIO C HATPUEM, IS
nonydenus 11,7 r xymopuga HaTpus.

5. Ocy1ecTBUTH mepexopl: cepa— okcua cepol (IV) —cepHucTas KUCI0Ta —CyabQUT
HaTPHS

Paznen 7. CTtpoeHue U CBOMCTBA OpraHn4veckux BemecTB. KoHTpoOJbHAsI
padora «CTpoeHHEe 1 CBOICTBA OPraHM4YeCKUX BelleCTB»
1. Tun XMMUYeCKO! CBA3U MEXy aTOMaMHU yTIepoa B MOJIEKYJIE BEIIECTB, (POPMYJIbI KOTOPBIX
C3H4 u CH4
A. Onunapnas u nBoiiHas b. JIBoitHas u ogquHapHas
B. Tpoiinas u aBoiinas I'. TpoliHad u oguHapHas
2. O6mas ¢hopmyna CnH2n cooTBeTcTBYET:!
A. Ankanam b. Ankenam. B. Ankunam. I'. Apenam. /I, [{lukinoankanam
3. MonexyssipHasi popMyIia yriieBoJI0po/ia C OTHOCUTEIBLHOHM TUIOTHOCTHIO TTO BOJOPOY paBHa 28:
A. C4H10. b. C4HS8. B. C4H6. I'. C3HS. 1. C3H6
4. Bemecta, ¢popmyisl kotopeix CH2 = CH2 u CH2 = CH — CH2 — CH3, sBasitorcs:
A. BemectBamu pa3ubix kiaccoB. b. ['omonoramu.
B. U3zomepamu. I'. OnHUM U TE€M K€ BEIIECTBOM.
5. YcraHoBUTE COOTBETCTBUE.

®opmyna Kiace
COCIMHEHUSI COCIMHEHUSI
A. 1. AnkaHsl
C17H35COOH
| B. C6H6 | 2. Ankensr |
| B. HCHO | 3. Ankunbl. |
| [.C2H50H || 4. Apenst |
J. C5H10 5.
AJNLneruael
E.CH4 6.
KapbonoBsie
KHCJIOTBI
| )K.C3H4 | 7. Couprer |

6. Peakuus neruapupoBaHus — 370....
7. MaccoBast nons yriepozaa B nponuiiene C3H6 papna:
A. 18,8%. b.40%. B. 60%. I'. 85,71%.
8. KonmuyecTBo BemecTBa 3Tana maccou 1,6 T paBHO:
A. 1,5 mons. B. 1 moins. B. 0,05 mons. I'. 0,1 Monb.
9. MaccoBas noJig Bogopoaa B yriepozae 14,3%, oTHOCUTENbHAs IIIOTHOCTH 110 BOJIOPOIY PaBHA
21. Onpenenute popmyiy.
10. BeiBenuTe ncTUHHYIO (POpMYITy OpraHUYEcKOro coeanHeHus, coaepxamero 40,03% C, 6,67%
H, u 53,30% O. Monspnas macca nanHoro coeguHenus pasHa 180 r/moinb. HazoBute BelecTso.
11. K xakoMy THITy OTHOCSIT PE€aKIMIO0, YpaBHEHUE KOTOPOW MPUBEACHO HUKE?
CH3 —-CH30CH2 =CH2 + H2
12. CocraBbTe cTpyKTYypHBIC (hopmyiibl n3oMepoB coctaBa CSH10. HazoBure BemecTsa.
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2.2.2. Keiichbl

Kelicel ucnonb3yroTcsi B KadecTBE OIEHOYHOTO CpeACTBa B pazjaene &
NPUKIAAHOTO  MOAYJA, MX  COJAEpPXKAHUE  ONpeNeNsieTcss C  y4eToM
npodeccuoHaNbHOM  HampaBiIEHHOCTH  oOpaszoBarensHOM mporpammbl  CIIO.
IIprmepbl TEM KENCOB:

1. [lorennenue kMMMaTa U BBICBOOOXKICHHUE Ta30BBIX THAPATOB CO JHA OKEaHa.

2. bynymue marepuansl JUisl MAIlIMHOCTPOCHHS.

3. HoBble MaTepuabl 1J1s1 COJTHEUHBIX OaTapei.

5. XMMHMYECKHUE DJIEMEHTHI B )KU3HU YEJIOBEKa.

6. BomoponHnas sHepreTuka.

Keiic Nel. «XJ10p B KU3HHU YeJI0BEKa»

B fnonuu o0bearHEeHHBIMU cUIaMM HallMoHanbHOTO MHCTUTYTA 3I0POBbS U
[Ipedextypnoro ynuBepcutrera Cum3yokun OBUIO TIPOBEINCHO MCCIEIOBaHUE.
VYyeHble BBIICHWIM, YTO €CTECTBEHHBIE OpPraHUYECKUE BEIECTBA BCTYMAIOT B
PEaKIuIo C XJIOPUPOBAHHON BOJOW H3-TIOJ KpaHa, 00pa3ysl omacHble COCAMHEHUS,
KOTOpBbIE MOTYT CIIY’KUTh PUYUHOM paka. Takue coeqnHeHus Ha3biBatoTcss MX, To
ecTb «MyTareH ukc» unm «Hen3BecTHbIN MyTareH».

3amaHus:

1. Ilpennoxkutre crmnocoObl YMEHBIIEHUS SIIOBUTOIO BIMSHHUS XJopa B
NUTHEBOM BOAE HA OPraHU3M YEJIOBEKA.

2. Ucxons u3 cBOel >KM3HEHHOM MPAKTHUKHU, MPUOJIMU3UTEILHO pacCUUTaiTe,
CKOJIBKO XJIOPUPOBAHHOW BOJBI BbI UCIIOJIB3YETE B TEUEHUE JHSA U JJIS1 KAKUX LEeen?

3. Kakue opransl yeiaoBeka 00JIbIIE BCEro CTPAJAOT OT BO3/IEUCTBHS XJiopa?

4. Kak BIus€ET XJOpPUPOBAHHAS BOJA HA YEJIOBEKA MPU KyNaHUU?

5. Haligute pgomonHUTENbHYIO HWH(GOPMALKUIO O 3aMEHEe XJjopa MpHu
o0e33apakiuBaHUU BOJIBI.

6. Uccnenyiite pasnuuHble TOBaphl OBITOBOM XMMHUU B CBOEM JIOME.
CocTaBbpTe CIHCOK XJIOPCOAEPXKAIIUX COCIUHEHUH, YKaKUTE Mephl 0€30MacHOCTH
pu paboTe C HUMH.

Keiic Ne2. «<Bogopogomoouiu — mar B Oyayuiee»

ABtomoOunmn Honda FCX Clarity Ha BOJOPOAHBIX TOIUIMBHBIX AJIEMEHTaX
e3aaT no goporam Eponbl ¢ 2009 roma. B 2011 rogy Honda npucoenununach k
eBpoIieiickomy mnapTHepcTBY 3kosiorndyHo sHepruu (Clean Energy Partnership),
NIOCJI€ 4YEro BbIBEJIA HAa IMEPBbIM IUIaH MPOU3BOACTBO DSKOJOTMYECKH YHCTBIX
aBToMoOmier. A Ha Ilatom MockoBckoM MexayHapoaHoM aBTocaiioHe BA3
peACTaBUII CBOIO HOBUHKY «Jlama-AHTa» ¢ OallsioHaMU BOJIOPO/Ia ¥ KUCIOpOo/a.

3amaHus:

1. TlouemMy MHOTHE aBTOMOOMIBHBIC KOMIAHUU pa3pabaThIBaIOT aBTOMOOWIIH,
paboTaronme Ha BOJOPOTHOM TOTUTHBE ?

2. Kak BBIXJIOIIHBIC Ta3bl aBTOMOOMIICH, pabOTAaIOIMMX HA YIJIEBOAOPOIHOM
TOIJIMBE, BIMSIOT HA 3JJOPOBbE UeIOBEKa?

3. Kakne «+» B «—» BbI BUIUTE Y BOAOPOAOMOOHIICH ?

4. Haiigute 1ONONMHUTENbHYIO HH(OPMALINIO 00 UX YCTPOHCTBE.
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5. Ecim B Bamed ceMbe WIM Yy BalldX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOACYUTANTEe, CKOJBKO IPHOJM3UTEIBLHO JIUTPOB OCH3MHA, Ta3a W KaKOW MapKu
HCIIOJB3YETE €KEITHEBHO.

6. Kakue BemiecTBa M B KaKOM KOJIMYECTBE MOT'YT HAaXOJHUTHCS B BBIXJIOITHBIX
rasax BalluX aBTOMOOUIEH?

2.3. OueHo4HbIe CPeICcTBA MPOMEKYTOYHOM ATTECTAIMH MO JHCHMILIHHE
«XHUMHUA»

[IpomexxyTouHas aTTecTalys MO JUCHUILUIMHE « XUMHS» TPOBOIUTCS B hopme

nud.3ayeTa
Ilepeyens 3aganuil AudpepeHINPOBAHHOIO 3a4eTa

1.DnexkTponuTuyeckass AUCCOIMAIIMS BEUIECTB C MIOHHOW U MOJISIPHOW KOBaJIEHTHOM
XUMHUYECKOM CBSI3BIO.
2.Peakius HOHHOT0 0OOMEHA M YCIIOBUS HX IMPOTEKAHUS.
3.0xcupbl, uX K1accu(uKamus 1 XMMAYECKHE CBOMCTBA.
4.0cHOBaHMS, X KJIacCU(PUKAIMSA M XMMUYSCKHE CBOMCTBA B CBETE MPEICTABICHUI
00 PIEKTPOTUTHICCKOMN TUCCOIUAIINN.
5.KucnoTsl, ux kiaccuukanys 1 XuMHUIeCKue cBoicTBa B cete TO/I.
6.Conu, ux kinaccuUKalui U XUMHUYECKHUe CBoicTBa B cBeTe TO/I.
7.CKOpPOCTh XUMUYECKOUN PEaKIMU, €€ 3aBUCUMOCTD OT Pa3JIMYHBIX YCIOBUH.
8.00paTUMOCTh XMMHYECKON pPEaAKIIUU. XUMHYECKOE PABHOBECHE U YCJIOBHUS €T0
CMEIICHHUS.
9.0KuCIUTEIHO-BOCTAHOBUTEIIbHBIE PEAKIINH.
10.ITepuoauueckurii 3aKOH M MEPUOANYECKAsT CUCTeMa XUMUYECKUX deMeHToB J[.1.
MeHnpeneeBa B CBETE CTPOCHUS aTOMa.
11.Buasl XuMHU4ECKOM CBS3H.
12 Knaccudukanuss XuMAYECKUX PEaKITUH.
13.00mue cBOMCTBa HEMETAIOB, 0COOCHHOCTH CTPOCHHS UX aTOMOB.
14.Bpiciiie KUCIOPOI0COAEPIKAIINE KHUCIOTHI XUMHYECKUX JJIEMEHTOB TPETHEro
1epuoja, UX CBOMCTBA U CPABHUTEIbHAS XapaKTEPUCTUKA CBOMCTB.
15.BoopoHbie COCIMHEHUST HEMETa/IOB. 3aKOHOMEPHOCTH B HM3MEHEHUM WX
CBOWMCTB B CBA3M C IIOJOXEHUEM XHUMHUYECKUX OJJIEMEHTOB B MEPUOJAUYECKOU
cucreme J[.M1.Menneneena.
16.001111e cBOMCTBa METAIIIOB, 0COOCHHOCTH CTPOCHHS UX aTOMOB.
17.XapakTepucTika METaJIOB TIEPBOM TPYIIIBI TJIABHON MOATPYMIBI, 0COOEHHOCTH
CTPOEHHUS UX ATOMOB.
18.XapakTepucTrka METAIJI0B BTOPOW IPYIIIbl IIIABHOW MOATPYIIIIHI.
19.Briciine OKCHABI XMMHUYECKUX DJIEMEHTOB TPEThETro Mepuoaa. 3aKOHOMEPHOCTH
WX COCTaB B CBSI3M C IMOJOXEHHUEM XHUMHUUYECKMX DJIEMEHTOB B IMEPHOJAMYECKOM
CHCTEME.
20. XKenezo — mojgoXeHHE B MEPUOJAMYECKOM CHUCTEME XHMHYECKHX DSJIEMEHTOB
JI.1.MenneneeBa, cTpoeHHsI aToma, (GPU3UYCCKHE CBOMCTBA, XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE.
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21.Teopus CTpOeHUS] OPraHUYECKUX COEAMHEHHM. 3HaYeHUE TEOPUU ISl Pa3BUTHS
HayKH.

22.13oMepust OpraHuueCKuX COCIMHEHUM €€ BUJIbI.

23.IIpenensHble yriaeBoibl. MeTaH, €ro cocTaB, CTPOCHUE, XUMHUYECKUE CBOMCTBA.
24 IuxnonapaduHbl, UX CTPOEHUE, CBOMCTBA, HAXOXKACHUE B TIPUPOJIC.
25.2TUnoBbIE YIIAEBObI, X CTPOEHUE, CBOMCTBA MOJYYEHUS U HUCMOJIb30BAHUS B
OPTraHUYECKON CUCTEME.

26.JlueHOBBIE YTIEBOJbI, UX CTPOCHHE, CBOWCTBA, MOJYYEHHUS U TPAKTUUECKOE
3a/laHue.

27 IlpupoaHbpie MCTOYHUKHM YIJIEBOJIOPOAOB: Tra3, HedTh. Mcmonp3oBaHue HX B
KayecTBE TOIUIMBA U B XMMHYECKOM CHHTE3E.

28.AuetniieH, ero CTpOCHUE U CBOMCTBA, MOJYyUYEHUS U TPUMEHEHUS.

29.beH30H, €ro CTpOEHHE, CBOMCTBA, MOIYYECHHS U IPUMEHEHHS.

30.I1penenpHble OTHOATOMHBIE CIIUPTHI, UX CTPOCHHUE, CBOMCTBA U MPUMEHEHUS.
31.dDenHomn, ero cTpoeHue, CBOMCTBA U IPUMEHEHHUS.

32.IIpobnembl 3aIUThl OKPYKAIOIIECH Cpe/ibl.

3akJIroueHue
@DOHIT OIEHOYHBIX CPEACTB MO AUCIHUIUINHE « XUMHUS» COCTOUT U3 OLIEHOYHBIX

CPEICTB TEKyUIero, pyOeKHOTo (TeMaTUYeCKOro) KOHTPOJS W  3aJaHui
IPOMEKYTOUYHOM aTTeCTALMH.
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