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@DOHJT OLICHOYHBIX CPEICTB YUeOHON NUCIMIUIUHBI « XUMUS» pa3paboTaH B
cooTBeTcTBUH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpennero TnpodeccmoHansHOTO O00Opa3oBaHus 10 crenuanbHOocTH  23.02.07
TexHuueckoe OOCITyKMBAaHHE W PEMOHT JBUTaTeNIeld, CHCTEM M arperaTos
aBTomMoOmnelt yrBepxkaeHHoro Ilpukazom MunuctepcTBa 00pa3oBaHus U HAYKH
Poccun ot 09.12.2016 1. No 1568, @enepalbHbIM TOCYIapPCTBEHHBIM
00pa30BaTeNbHBIM CTaHAAPTOM CPEIHEro OOIIeT0 0Opa30BaHUs, YTBEP:KIECHHOTO
[Ipuka3zom MunuctepctBoM oOpazoBanusi u Hayku Poccum ot 17.05.2012 1. Ne
413 (pen. Ilpukazom MunucrepcTBa oopa3zoBanus u Hayku Poccun ot 12.08.2022
r. Ne 732), Pactiopsixenuss MunuctepcTBa npocernienuss Poccuu ot 30.04.2021 N
P-98 «O06 ytBepxaenun Konuenmuu mnpenogaBaHus 00111€00pa30BaTeIbHBIX
JUCHUIUIMH C Y4eTOM NMpo¢eCcCHOHANbHON HANPABICHHOCTU MPOTPaMM CPEIHETO
npo(hecCHOHABHOTO 00pa30BaHUsl, pean3yeMbIX Ha 0a3e OCHOBHOIO OOUIETO
oOpa3oBaHUs», Ha OCHOBAaHWM NPHUMEPHOrO (OHIA OLEHOYHBIX CPEACTB IO
o01eo0pa3oBaTenbHON YUEeOHON NUCHUIUTMHE « XUMUS», ISl MPO(PECCUOHATBHBIX
o0Opa3oBaTeIbHBIX OpraHu3alni, pa3pabOTaHHOTO denepanbHbIM
rocyJapCTBEHHBIM OIOKETHBIM o0pa3oBaTeIbHbIM yUpEeKIACHUEM
JOTOJHUTENBHOTO  MpodeccuoHanbHOro oOpa3zoBanus «MHCTUTYT —pa3BUTHS
npodeccuonanpbHoro oOpaszoBanus» B 2022 1. m paboyeil mporpaMmel
00111e00pa30BaTEIbHON TUCIIUIUIMHBI « XUMUSD).

Opranuzanusi-pa3padoTuuk: ¢eaepaibHOe TOCYJIapCTBEHHOE OIOKETHOE
oOpa3oBaTenbHOE  yupeXJeHHe  BbIcliero  oOpa3zoBaHust  «bearopoackuii
roCyJJapCTBEHHBIN arpapHbiil yHHUBepcuTeT uMeHu B.S. ['opunay

CocraBuTens: Hepsi6oBa T.B., MpernoaaBaTelib Kadeapbl
o011eo0pazoBaTeNbHbIX TUCHUILTUH benropoackoro rocy1JapcTBEHHOTO arpapHoro
yHuBepcurera uMmeHu B.S. ['opuna;

lNamenko 2.0, k.T.H mnpenojaBareiab kadeapsl 00111e00pa30BaTEIbHBIX
JUCIUTUIMH Benropo/ickoro rocy/1apcTBEHHOTO arpapHOTO YHMBEPCHTETa UMEHH
B.4. T'opuna
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1. IMacnopr poHaa oueHMBaeMbIX CPEACTB
1.1. Ob6aacts npumeHennss ®OC
®OC  npenHa3HaueH Uil  OPOBEPKH  pE3YyJbTaTOB  OCBOCHHS
00111c00pa30BaTEIbHON YYEOHOM JUCHUILIMHEI K XUMUS» MO CIEIHAIbHOCTHU
23.02.07 TexHuueckoe 0OCITY>KMBAHUE W PEMOHT JIBUTATENCH, CUCTEM U

arperaToB aBTOMOOMIICH».

1.2. Heaun u 3agauu co3ganus ®POC
Henpto cozmanuss ®OC sBhseTcs yCTAaHOBJIEHHWE COOTBETCTBUS YUEOHBIX

JTOCTHKEHHM 3aITAaHUPOBAHHBIM pe3yapTaTaM oOy4eHus o
o0mieoOpa3oBaTeNbHON  AUCHUIUIUHE «XHUMHS» U TpeOOBaHUSIM OCHOBHOM
00pa30BaTeIbHON MTPOrPaMMBI.

@OC pemraer 3a7a4u:

KOHTPOJIb W YIPAaBICHHE MPOLECCOM MPHOOpeTeHUss O0yyYaroIUMUCs
HEOOXOJMMBIX 3HAHWW, YMEHUH, HABBIKOB U YPOBHS C(HOPMHUPOBAHHOCTHU
komnereHunu, onpenes€HHbix B @PI'OC CIIO nmo HarmpaBiieHHIO TOATOTOBKH U HA
ocHoe PI'OC COQO;

- KOHTpPOJb (C MOMOIIbI0 HAaOOpa OIIEHOYHBIX CPEICTB) U YINpPAaBIECHUE
(C MOMOIIBIO 3JIEMEHTOB OOpPaTHOM CBSI3M) JOCTHKEHHEM LEJiel peanu3aliu
OIIOIT, ONpEIeIICHHBIX B BHJIC Habopa OOIIEeKyIbTYPHBIX,
o0uienpodeccuoHaNbHbIX U TPO(ECCHOHATBHBIX KOMIIETEHIIUHN BBIITYCKHUKOB.

Hasnauenmne (oHga O1EeHOYHBIX CPEACTB: UCIONB3YETCs I OTIEPATUBHOTO
U PEeryJsipHOTO YIpaBJICHUS Yy4yeOHOW JeATeIbHOCThI0O (B TOM  UHCIE
CaMOCTOSITENILHOM) CTYACHTOB, a TaKkKe MpeJHA3HAUYCH Jisi OIEHKH CTENeHH
JOCTVMKEHHSI  3aIUTAHMPOBAHHBIX  PE3yJIbTAaTOB OOY4YEHHUS 1O 3aBEPIICHHIO
oOy4eHHs] B YCTAHOBJIECHHOW y4eOHbIM TutaHoOM (opme: muddepeHInpoBaHHBIM
3a4€T.

[lepeueHp BUIOB OLIEHOYHBIX CPEJICTB COOTBETCTBYET pabouel mporpamme
TUCTIMTUTAHBI « XUMHUS.

1.3. Ilnanupyemble  pe3yJbTaTbl  OCBOEHHUSI  00HIe00pa3oBaTEJbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

B pPE3yJIbTaTC OCBOCHUA y‘-IC6HOI>1 JUCHOUTIIMHBI CTYACHT JOJDKCH YMCTh!

1. IlnmaHnupoBaTh U MPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI

2. WccnenoBaTh BelIeCTBA U MIPOBEPSATH TUTIOTE3BI

3. WuTepnpeTupoBaTh pe3yabTaThl SKCIEPUMEHTOB

4. TlpoBoauTh pacy€Thl MO XUMHYECKUM (QopMmysiaM U  YpaBHEHUSIM
XAMHUYECKUX PEaKIUn



5. IlporHo3upoBarh MOCHEACTBUS XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U
IIPOU3BO/ICTBEHHBIX ITPOLIECCOB

6. HccnemoBaTh XUMUYECKHE SIBICHUS U TPOIECCH OKPYKAIOIIEH CPEIbI

7. WHTepnpeTupoBaTh XUMUYECKUE MTPOIIECCH B Ouochepe

Oco0oe 3HaueHne AUCHUIUIMHA UMeeT Npu popMupoBanuu u pazsutuu OK
u [1K (Tabmuma 1).



Taouamnua 1. Ilnannpyembie pe3yibTaTbl 0CBOCHHS 0011€00pa30BaTeJIbHOM AUCHUILIMHBI B cO0TBeTCTBHH ¢ PI'OC

CIIO u Ha ocHOBe

Koa n
HAMMEHOBAaHHE

Ils1anupyembie pe3yabTaThl 0CBOCHUSA TUCUHMILIMHBI
¢popmupyembIix
KOMIIEeTEeHI M

O6mume! JIMCHMILIMHAPHbIE?

OK Ol. JIP 05 B wactu Tpy0BOr0 BOCIIMTAHUS: [IP6 2 BnameTh CUCTEMOW XMMHYECKUX 3HAHUU,
Bei6upars - TOTOBHOCTb K TpPYAY, OCO3HAHHUE LEHHOCTH | KOTOPasl BKJIFOYAET: OCHOBONOJIATAIOIINAE TMOHATHUS
CIIOCOOBI MacTepCTBa, TPYI0IIO0HE; (XMMUYECKHIT ~ DJIEMEHT, aToM, DJICKTPOHHAs
peUICHuA 3a/1a4 - TOTOBHOCTh K  aKTUBHOW  JCSATEIHHOCTH | 000JI0UKa aToma, S-, p-, d-3JIEKTpOHHBIC OpOUTAIH
NPOQECCHOHATIBH | TeXHONOIUYECKON M COLHUATBHOM HAIPABJICHHOCTH, | aTOMOB, HOH, MOJIEKY 1A, BAJICHTHOCTb,
ot CIIOCOOHOCTh ~ WMHUIMUPOBATh, IUIAHUPOBATH U | DJICKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHHS,
ACATEIBHOCTH CaMOCTOATEIIBHO BBINIOJHATH TAKYO ACSITEIIbHOCTD; XAMHAYECKAsT CBs3b, MOJb, MOJISIPHAs Macca,
IPUMEHUTEIIBHO K | - yHTEpec K pa3iuyHbIM cepaMm npodheCcCHOHANBHON | MOJISIDHBI ~ 00BbEM,  yTIEPOJHBIM  CKEJeT,
PasIMIHbIM NEATEIIbHOCTH, byHKIMOHANBHAS TpyNmna, pajuKkal, H30Mepus,
KOHTCKCTaM OBnazieHue YHUBEPCATBLHBIMU YUCOHBIMU M30MEPBI, TOMOJIOTUYECKUM PsAd, TOMOJIOTH,

II03HABATEIbHBIMU JICHCTBUSIMMU: YIJIEBOJIOPOABI, KHCIOPOA- M a30TCOAEpKaIue

MP 01 a) 6a30BbIe TOrHYECKHE TCUCTBHS:

- CaMOCTOSITETILHO bopmMyIpoBaTh 17}
aKTyaJlu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM TMpHU3HAK WM

OCHOBaHUS i1 CpPaBHCHHS, KIACCHU(PHUKAIUU |
000011IeHHS;
- OmpenensaTh IHeIH  ACATSIBHOCTH,  3aJ1aBaTh

MapamMeTPbl U KPUTEPUU UX JOCTUKECHUS,

COEJIMHEHHUS, OMOJIOTUYECKH aKTHUBHBIE BEIIECTBA
(yrneBonbl, *upbl, OEIKH), MOHOMEp, IMOIUMED,
CTPYKTYpHOE€  3BE€HO,  BBICOKOMOJEKYJISIPHbBIE
COCJIMHEHHUS, KPUCTANIMYECKas pEeIeTKa, THUIIbI
XUMUYECKUX peakiuuii (OKMCIUTENBHO-
BOCCTAHOBUTENbHBIC, 3K30-U SHIOTEPMUYECKHE,
peakuuu HMOHHOIO oOMmeHa), pacTBop,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAS JUCCOLUALMUSA, OKHUCIUTEID,




BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B
paccMaTpUBAEMBbIX SBIICHUSIX;

- BHOCUTHb KOPPEKTUBBI B JIEATEIHLHOCTH, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OTICHUBATH PUCKH
MOCJICACTBUM JEATCIbHOCTH;

- pa3BUBATh KPEATHBHOE MBINIJICHUE TIPU PEIICHUH
YKU3HEHHBIX MPOOIeM

JIP 07 ©) 6a30oBbIC HCCIIEIOBATEIIBCKUE ICUCTBUSA:

- BJAJeTh HaBBIKAMU Yy4eOHO-HCCIICIOBATEIILCKON H
IIPOCKTHOM JIEATEIIbHOCTH, HaBBIKAMHU pPa3peIICHHS
npo0iem;

- BBIABIATH TPUYUHHO-CJICACTBEHHBIC CBA3U W
aKTyaJM3upoBaTh 3aJady, BBIIBHTATh THUIIOTE3Y €€
pEIIeHMS, HaXOIUTh apTyMEHTBI IS T0Ka3aTeIbCTBA
CBOMX yTBEP)KICHHWW, 3a7aBaTh MapamMeTpbl W
KPUTEPHUH PCIICHUS;

- aHANMM3UPOBATh TOJYYCHHBIE B XOJE€ PEIICHUS
3aladyd  pe3yJbTaThl, KPUTHYCCKH OIICHUBATh WX
JOCTOBEPHOCTh, TPOTHO3UPOBATH HW3MCHCHHE B
HOBBIX YCIIOBHUSX;

- YMETh TIEPEHOCUTh 3HAHHMS B TIO03HABATCIBHYIO H
MPAKTUYECKYIO0 00JIACTH KUZHEICITSIbHOCTH;

- YMETh HHTETPHPOBATH 3HAHWUS U3  Pa3HBIX
MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC HJICH, MPEIJIaraTh OPUTHHAIBHBIC
TIOJIXOJIBI ¥l PEIICHUST; CITOCOOHOCTH UX
HCITOJIb30BAHUS B ITO3HABATEIILHOM U COLIMATIbHOU
IIPaKTHKE

BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKLUH,
XUMHUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOEHHUS OpPraHUYeCKHUX
BEILIECTB AM. bytneposa, TeOpus
IIEKTPOJIUTUYECKON U CCOLIMALINH,
nepuoandecknii 3akoH JI.M. Menneneesa, 3axkoH
COXpPaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHH, (HaKTOIOTHMUECKUE
CBEJICHUS O CBOMCTBaxX, COCTaBe, IOJYYEHUU U
0e3onacHOM VCIIOJIb30BAaHUU BaYKHEHIINX
HEOPraHWYECKUX W OpPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH 1eATEIbHOCTH YEIOBEKa;

- YMETb BBISIBJIAATh XapaKTEPHbIC TPU3HAKU U U
B3aUMOCBSI3b U3yUECHHBIX OHATHIA, IPUMEHSTh
COOTBETCTBYIOIIME MMOHATHUSA MIPU ONHUCAHUU
CTPOEHUS U CBOMCTB B3aUMOCBSI3b U3yUEHHBIX
MOHSATUH, NPUMEHSTh COOTBETCTBYIOIINE MTOHSATHUS
IIPU ONKUCAHUU CTPOCHUS U CBOWCTB
HEOPTraHWYECKUX U OPTaHMYECKUX BEILECTB U UX
IIPEBPAILECHUI; BBIABIISITh B3aUMOCBSI3b
XUMHUYECKUX 3HAHUI C IOHATUAMU U
IIPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX
IIPEMETOB;

[IP6 3 ymerp WCMOML30BATh HAWMMEHOBAHUS
XUMHYECKUX  COCIMHEHUW  MEKIYHAPOIHOIO
COI03a TEOPETUYECKOW W TPHUKIATHON XUMHUHU H
TPUBUAJIBHBIE HAa3BaHMUS BAKHEHILINX BEIIECTB
(aTHIIEH, allETUJIEH, [JIMLEPYH, dbenou,
dbopMalblieTu, YKCYCHas KHUCJIOTA, TJHWIIMH,




yrapHblid Ta3, YIJIEKHCIIBIA I'a3, aMMUaK, ramieHas
U3BECTh, HETalleHas HW3BECThb, NHUTHEBAS COJAA M
JPYTHX), COCTaBIATh (POPMYJIIBI HEOPTAHUUYECKUX U
OPTraHWYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX
peakiuii, OOBSICHATh WX CMBICT; MOJATBEPXKIATh
XapaKTepHbIE XMMHYECKHE CBOMCTBA BEILIECTB

COOTBCTCTBYHOIIUMHU OKCIICPUMCHTAMH 151
3aIInucCiaMH1 ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ;
- YMCTb YCTaHaBJINBATH IMPUHAAJICKHOCTD

VU3YYCHHBIX HEOPraHWYECKUX M OPraHUYECKUX
BEILIECTB K OIPEIECICHHBIM KjaccaM M IpyIIam
COCIMHEHNN, XapaKTepU30BaTb HUX COCTaB U
BOXHEUIIIME  CBOWCTBA;  ONPEAEHATH  BHUJIbI
XUMUYECKUX CBA3€d  (KOBAJIEHTHAas, HOHHAasi,
MeTauIn4yecKas, BOJIOPO/IHAS ), THIIbI
KPUCTAJIINYECKUX peLIeTOK BEILIECTB;
KJIACCU(PUIIMPOBATh XUMUYECKUE PEAKLINN;

- chopMHpOBaATh MPEACTABICHUSI: O XUMHYECKOU
COCTAaBISIIOIIEN €CTECTBEHHOHAYYHOM KapTUHBI
MHpA, POJM XHUMUUA B IIO3HAHUM SIBJICHHUU
npuposbl, B (OPMHPOBAHMM MBIIUICHUS U
KyJIbTYpbl ~ JHMYHOCTH, €€ (DyHKIHOHAIbHOM
IPaMOTHOCTH, HEOOXOIMMOM NIl  pelIeHHs
IIPAKTUYECKUX 3a1a4 17} DKOJIOTUYECKHU
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CPEAE;

[1PG 4 ymMeTh NPOBOJIUTH PaCUEThl IO XUMUYECKUM
dbopmynaM U ypaBHEHHSIM XUMHUYECKUX PEAKLIU C
MCII0JIb30BaHUEM (PU3UYECKUX BEIUYHH,




XapaKTepU3YIOUIUX BEUIECTBA C KOJIMYECTBEHHON
CTOPOHBI: MacChl, 00beMa (HOPMaJIbHBIC YCIOBHS)
ra3oB, KOJIMYECTBA BEILIECTBA; UCIOJIb30BaTh
CUCTEMHbIC XUMUUECKUE 3HAHUSA JIJISl IPUHATHS
pEelIEHU B KOHKPETHBIX KU3HEHHBIX CUTYalIUsIX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHEHUEM

OK 02.
Hcnonp3oBaTh
COBPEMECHHBIC
Cpe/CTBa MOUCKa,
aHajau3a u
WHTEPIPETAINH
uH(popMauu U
uH(OPMAITMOHHBI
€ TCXHOJIOTHH JIJIS
BBITIOJTHEHUS
3a/1a4
npodeCcCHOHANIbH
OM JESITEIIbHOCTH

B o0nacTu 11eHHOCTH HAYYHOTO NMO3HAHUSA:

JIP 04 cdopMUpOBaHHOCTE  MUPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HaykKu U  OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOI'O Ha JIAaJIore KYJIBTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIMKYJIBTYPHOM MHUPE; COBEPIICHCTBOBAHUE
SI3IKOBOM M YUTATENBCKOM KYJBTYPbl KaK CpEICTBa
B3aUMOJICHCTBUSI MEXIY JIFOABMU U MO3HAHUS MUPA;

OCO3HaHWE I[IEHHOCTH HAy4YHOW  JE€ATEIbHOCTH
TOTOBHOCTh OCYUIECTBJIATh MPOEKTHYIO u
MCCJIEI0BATENbCKYIO JIEATEIbHOCTh MHAMBUAYAIBHO
U B Ipy1nie

OBnanenue YHUBEPCATBHBIMU y4eOHbIMU

MO3HABATEIBHBIMH JIEHCTBUSMU:

MP 04 B) pabota ¢ unpopmarmei:

- BJIaJIeTh HABBIKAMHU IMOJy4YeHHUS HHPOpMAIUU U3
MCTOYHUKOB  Pa3HBIX  THUIOB, CaMOCTOSITEIbHO
OCYIIECTBIISITh MOMUCK, aHAJINU3, CHUCTEMAaTU3alUI0 U
MHTEPIIPETANI0 MHPOPMAIIUN PA3NUYHBIX BUIOB U
dbopm npeacTaBICHUS

- Cco3/aBaTh TEKCThl B pa3IMuYHBIX (Qopmarax ¢
yuyeToM Ha3HaueHHsi MHGOpMAIllMM W IIeJICBOU

[IP6 3 yMerp TMJIAHUPOBATH M  BBIIOJHATH
XUMHAYECKUI AKCIIEPUMEHT (mpeBpauieHus|
OpPraHWYECKUX  BEHIECTB  IPU  HArpEeBaHUU,

MOJYyYECHHE JTUJIEHA W H3YYEHUE €ro CBOMCTB,
KauEeCTBEHHbIC PEAKIMM Ha allbJIETUJbI, Kpaxma,
YKCYCHYIO KHCIJIOTY; JEHarypaiusi OCJKOB TIpH
HarpeBaHUM, I[BETHbIC PEAKIIUU OEIKOB; MPOBOIUTH
peakuud HOHHOIO OOMEHa, OINpeAeNsTh Cpeny|
BOJIHBIX PACTBOPOB, Kauy€CTBEHHBIE PEAKIUU HA
cynbdar-, kapOoHAT- ¥ XJIOPUJI-aHUOHBI, HA KATHOH
aMMOHMUS; pelaTh YKCIIEPUMEHTAIbHBIE 3a7a4l 10
teMam  "Meramuel"  uw "Hemeramwl") B
COOTBETCTBUU Cc npaBUJIaMH TEXHUKHY]
0€30MacHOCTH TPU OOpAIllEHUH C BEIIECTBAMU U
Ja00paTOpHBIM  00OpY/IOBaHUEM; TMPEIACTABIIATH
pe3yabTaThl XUMUYECKOIO IKCIIEpUMEHTa B (opme
3allMCU YPAaBHEHUW COOTBETCTBYIOLIMX PEAKUHUUN U

dbopMynupOBaTh  BBIBOJBI HAa  OCHOBE  OTHX
pPE3yJIbTATOB;

[IP6 6 yMeTs aHAIM3UPOBATh XUMHUYECKYIO
uH(dopMaIuio, MOJTYy4aeMY 0 U3  Pa3HbIX

HMCTOYHHUKOB (CpPEACTB MaccoBoil HWH(popmaIuu,
cetb MHTEpHET M Opyrue);




ayIUTOpUH,  BBHIOMpas  ONTHUMalbHYI0  dopMy
Mpe/ICTAaBICHUS U BU3YyaU3alliu;

- OICHMBAaThb  JOCTOBEPHOCTh,  JIETMTUMHOCTD
uH(pOpMallMK, €€ COOTBETCTBHE IMPABOBBIM U

MOPAJIBHO-3TUYECKUM HOpPMaM
- UCTIOJIb30BaTh CPECTBA HHPOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEILICHUU
KOTHUTUBHBIX, = KOMMYHHKATHUBHBIX U
OpraHMU3aIMOHHBIX 3a]1a4 ¢ COOII0ICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TUTHMEHBI, pecypcocOepeKeH s, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(OPMALIUOHHON
0e30I1aCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHMS U 3aUThI
uH(popmanuu, THPOPMALIMOHHON 0€30MaCHOCTH
JUYHOCTH;

- [TP6 4 BnageTh OCHOBHBIMH METOJaMU HAYYHOI'O
MMO3HAHUS BEIIECTB M XHUMHUYECKUX SBJICHUH
(mabmronieHue, U3MEpPEHHUE, JKCIIEPUMEHT,
MOJICTUPOBAHUE); YMETh MPOBOJUTH PACUEThI IO

XUMHYECKUM  ¢GopMylaM U  ypaBHEHUSIM
XUMUYECKUX  pEaKIuid C  HMCHOJIb30BaHUEM
buznuecKux BEJINYMH, XapaKTepU3yLIUX

BCIICCTBA C KOJINYECTBEHHOM CTOPOHBI: MACCHI,
oObema HOPMAJIBHBIC YCJ'IOBI/IH) ra3oB, KOJIMYCCTBA
BCIICCTBA, UCIIOJIB30BATh CUCTCMHBIC XUMHUYCCKHC
SHAHUA A IIPHHATHA pGIHeHI/Iﬁ B KOHKPCTHBIX
KN3HCHHBIX CUTyaluAax, CBs3aHHBIX C
BCIICCTBAMHU U UX IMPHUMCHCHUCM

OK 04.
DddexTuBHO
B3aUMOJEUCTBO
BaTh U paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BHUTHUIO, CAMOCTOATCIIBHOCTHU
1 CaMOOIIPpCACIICHUIO,

MP 03 OBiazeHue HaBBIKAMHA y4eOHo-
WCCJIEI0OBATENIBCKOM, MPOEKTHOM W  COLMAIBHOMN
NEATEIbHOCTH;

OBnajieHHEe yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU
JNICUCTBUSIMU.

JIP 07 6) coBMecTHas IeATETLHOCTb:

- TOHMMATh M MCIOJb30BaTh MPEUMYILECTBA
KOMaHJTHOW ¥ MHIUBHUIYyaJbHON paOOTHI;

- TpPUHUMATh 1I€JIM COBMECTHOM JICSITEIIBHOCTH,
OpPTraHU30BBIBATH U KOOPJMHUPOBATH JICUCTBUS 1O €€
JIOCTHIKEHHIO: COCTaBIISITh IUIaH JICHCTBUM,

[1P6 3 yMeTh MIaHUPOBATh U BBHIOIHSITH
XUMUYECKUHN SKCHEPUMEHT (TTpEBpaALICHUS
OpraHUYECKHUX BEIIECTB MPU HArpEeBaHUH,
MOJTyYEHHE STUJICHA U U3YYEHHUE €r0 CBOMCTB,
Ka4ueCTBEHHbBIC PEAKIIMU Ha aJbJCTUIbl, KpaxMall,
YKCYCHYIO KUCIIOTY; IeHaTypalus 0eIKoB Ipu
HarpeBaHHM, [IBETHHIE PEAKIINU OCIIKOB;
MPOBOAUTH PEAKIIMM HOHHOTO OOMEHa,
OTIPENICNIAThH CPEy BOJHBIX PACTBOPOB,
KaueCTBEHHBIC PEAKIIMU Ha Cylb]art-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUSI;

[P0 5 pemarh 3KCIepUMEHTAIbHbBIE 33/1a4H 110
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pacrpenensiTb pojau ¢ y4eTOM MHEHUN YYaCTHHUKOB
00CyKIaTh pe3yJbTaThl COBMECTHOU pabOThI;

- KOOPIMHUPOBAThH U BBIMOJHATH PAaOOTy B YCIOBHSIX
peasbHOTO, BHUPTYAIBHOTO W KOMOMHHPOBAHHOTO
B3aHMO/ICHCTBHUS,

OCYILIECTBJISITh  MO3UTUBHOE  CTPATETUYECKOE
NOBEJICHUE B pA3IUYHBIX CUTyalUUsAX, HPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM

OBnajicHHEe YHUBEPCAJIbHBIMU PETYISTUBHBIMU
JNEUCTBUSIMU:

MP 02 r) npunsarue ce0s u APYyTrux JrOeH:

- IPUHUMATh MOTHBBI M apTyMEHTBI IPYTUX JIOJEH
MIPU aHAJIM3€E PE3yJIbTaTOB ACATEILHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO JAPYTHUX JIOJIEH Ha
OIITNOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMAaTh MHUP C TO3UIUHU
JPYToro 4ejaoBeKa

temaM "Metamibl" u "Hemeramisl" B
COOTBETCTBHHU C MPABUIAMU TEXHUKHU
0€30MMacHOCTH TP 0OpAIICHUH C BEIIECTBAMU U
1a00paTOPHBIM 000PYAOBAaHUEM; IPE/ICTABIISITH
pe3yabTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hOopMe
3aIIMCU YPABHEHHUM COOTBETCTBYIOIINX PEAKIIUN U
(GbOopMyIUpPOBATh BHIBOJIBI HA OCHOBE 3THUX
pE3yIbTaTOB

OK 07. JIP 14 B 065acTu 3KOJI0THYECKOTO BOCITUTAHUSL: [pPo 1 chopMHpOBaTh MPEICTABICHUSA: O
CopelicTBOBaTh - c(OpPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYPHI, | XUMUYECKOU COCTaBJISIOIIEN
COXPaHEHUIO IIOHUMAHHUE BIIMSHUSA COLMAJIBbHO-DKOHOMUYECKHUX | €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUH
OKpY’Karolen IPOLECCOB HA COCTOSIHUE MPUPOAHON M COLMAJIbHON | B TIO3HAHUU SIBJICHUM MPHUPOAbI, B POPMUPOBAHUU
Cpensl, Cpelpl,  OCO3HaHME  IJO0AJIBHOTO  XapakTepa | MBIIUIEHUS U KYJIbTYphl  JIMYHOCTH, €€
pecypcocoepex | IKOJIOTHUECKHX MPOoOeMm; (GyHKIIMOHATBFHOM TPaMOTHOCTH, HEOOXOIUMOMN
€HUIO, IPUMEHSATD | - IUIAHUPOBAHWE W OCYLIECTBICHME JCHUCTBUM B | I pElIEHHs  NPAKTUYECKUX  3amad Hu
3HaHMS 00 OKpY’Kalollled Ccpele Ha OCHOBE 3HaHUS IIeJIeH | 9KOJOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K
U3MEHECHUU YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; CBOEMY 3JI0POBBIO U IPUPOJHOM CPELE;

KJIMMara, aKTUBHOE HENpUsiTHE NeUCTBUM, mpuHocamux Bpea | [IP6 5 ymeTs cobmogaTh npaBuiia 3KOJ0THYECKU
MIPUHLIATIBI OKpY>Karollen Cpene; 1[€JI€CO00Pa3HOr0 MOBEACHUS B OBITY U TPYI0BOM
OepeKITMBOTO - YMEHHE  TPOrHO3UPOBATh  HEOJATONPHUSITHBIC | NEATEIbHOCTH B IIEJSIX COXPAHEHHUS CBOETO

11




OOLIEeHALIMOHAJIBHBIX ITPOOJIEM.

MP 01. YMeHne camoCTOSATENBHO ONPEIEIATD LN
NEeSATEIBHOCTH U COCTABJIATH TUIAHBI AESTENbHOCTH;
CaMOCTOSTENIHO OCYLIECTBIISTh, KOHTPOJIMPOBAThH U
KOPPEKTUPOBATh IE€ATEIbHOCTD; UCIIOJIb30BATh BCE
BO3MOJKHBIE PECYPCHI ISl TOCTHKEHUS
ITOCTAaBJICHHBIX LEJIEH U pean3aluy IUIAHOB
JesITeIbHOCTH; BBIOMPATH YCIIEUIHbIE CTPATETUU B
Pa3IMYHBIX CUTYaLHIX

IIPOU3BO/ICTBA, AKOJIOTUYECKUE TMOCIEACTBUSl MPEANPUHUMAEMBIX | 3T0POBBS U OKPYKAIOIIEH MPUPOTHOUN CPEIbI;
a¢hHeKTUBHO JNEeNUCTBUH, IPEAOTBPAIATH UX; YUYUTHIBATH OMACHOCTH BO3JICHCTBUS HA KUBbBIC
JEHCTBOBATH B - pacllMpeHue OMbITa JAESITEIBHOCTH 3KOJOTHYECKOW | OpraHU3MBbI ONPEEICHHBIX BEIIECTB, TOHUMAs
Ype3BbIYANHBIX HaIpaBJICHHOCTH; CMBICII ITOKa3aTelisd NPeAEIbHON JOITYCTUMOMN
CUTYyaLUAX MP 03 OBJIaZICHUE HaBbIKAMU y4eOHO- | KOHIEHTPALIUH

WCCIIEI0OBATENIbCKOM, MPOEKTHOM W  COLMAIBHOUN

NEATEIIbHOCTH;

K 3.2, JIP 09. T'0TOBHOCTB H CIIOCOOHOCTH K oOpasopanmio, | [1P0 1 CdopmuposaHHOCTH HpeCTaB/IeHNH O
OCyIIeCTBIATS B TOM 4HCIIE caM0o00pa30BaHUIO, HA TPOTSHKEHUU MECTC XUMHUHU B COBPEMCHHOU Hay1HOU KapTUHE
TeXHITICCKOR BCEH JKH3HU; CO3HATEIBHOE OTHOIIICHUE K MHpa; IOHUMAaHHUC POJIM XHMI’H:I B (popMUPOBAHHH
0BCITYKUBAHHE HerepLIIiHOMy O6pa3OBaHI/I}OvKaK YCJIOBUIO § KPYyro3opa 1 pyHKIMOHAIBHOK IPaMOTHOCTH
TPAHCMHCCHI, yCHENIHON MPo(ecCHOHATBHON 1 O0IIIECTBEHHOM YeJIOBEKa /IS PEIICHHS MPAaKTUYECKUX 3aa4;
x0710B0f qacTy 1 | ACTTE/BHOCTH. ) ) PG 5 B
—— JIP 13. OCO3H31HHI>IH BBIOOp Oyyiel mpodeccuu u c JaICHUC MPABUJIAMH TEXHUKH
S BO3MOXHOCTEl pealln3alii COOCTBEHHBIX GSOHaCI?OCTI/I IIPU UCIIOJIb30BAaHUU XUMUYECKUX
ABTOMOGILICIH JKUSHEHHBIX [UIAHOB; OTHOLICHHE K BEILIECTB;

COr1aCcHO MPO(eCCHORANBROK ACATELHOCTI Kak [1P6 6 ChopmupoBaHHOCTH COOCTBEHHOM

TexHOTOrIIecKoH | BOSMOKHOCTH YHACTHS B PEIICHUN JTUTHBIX, pMHp N
OBIIECTREHHBIX, TOCY{APCTBEHHBIX, MO3UIIMY IO OTHOIIEHUIO K XUMHUUECKOMN

AOKYyMCHTalMH. uH(dOpMaIuu, MOTy4aeMO U3 pa3HbIX

HNCTOYHHUKOB
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I1K 4.3.
[IpoBoauTH
OKpacKy
ABTOMOOMJILHBIX
KY30BOB.

JIP 13. Oco3nanublii BEIOOp Oyny1el mpodeccuu u
BO3MOXKHOCTEHN peain3alnui COOCTBEHHBIX
’KH3HEHHBIX IJIAHOB; OTHOIIIEHHE K
po(eCCUOHATTEHOM JESITESIIBHOCTH KaK
BO3MOKHOCTH YUYaCTHs B PEIICHUH JINIHBIX,
OOIIIECTBEHHBIX, TOCYapPCTBECHHBIX,
0OIIIeHAITMOHAIBHBIX MPOOJIEM.

MP 01. YMeHne caMOCTOSTEIBHO ONPEACIIATh 1EIn
JIEITEJIBHOCTH M COCTaBJIATh IUIAaHbI JIESITCIbHOCTH;
CaMOCTOSITEIILHO OCYIIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JICSITEIHHOCTD; NCIIOJIb30BaTh BCE
BO3MOJKHBIEC PECYPCHI JIJIsI TOCTHKEHUS
MMOCTABJICHHBIX IEJICH U pean3alliy IIaHOB
NeATEILHOCTH;, BRIOMPATh YCIICIIHBIC CTPATETHH B
Pa3TUYHBIX CUTYAIHASIX

[1P6 1 CchopmMupOBaHHOCTD MPEACTABICHHUM O
MECTE XUMHUHU B COBPEMEHHOW HAYYHOU KapTUHE
MUpa; MOHUMAaHUE POJIU XUMUU B (POPMUPOBAHUU
Kpyro3opa u (yHKIIHOHATBHON TPAaMOTHOCTH
YEJI0BEKA [T PEIECHUS PAKTUYECKUX 3a/a4;

I1P6 5 Bianenue npaBuaaMu TEXHUKH
0€3011aCHOCTH MPHU UCTIOIB30BAaHUN XUMHUUECKUX
BEIIECTB;
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1.4. XapakTepuCTHKH OLIEHOYHBIX CPEACTB

n/

HaumeHnoBa
HHE
OI[EHOYHOI'0
CpeacTBa

KpaTkas xapakTepucTHKAa OLEHOYHOI0 CPeCTBA

KonTposibHas
pabota

KoHTposibHBIE pabOTBI MPOBOJATCA € LENbI ONPEACICHUS
KOHEYHOTO pe3yJbTaTa B OOy4YeHMM IO JaHHOM TeMe WU
pazzieny, MO3BOJSIOT KOHTPOJIUPOBATH 3HAHMS OJJHOTO U TOTO K€
maTepuaia  HeogHokpaTHo. lLlemecooOpazHo  IpOBOAUTH
KOHTpPOJIbHbIE  pa0oThl paznuuyHoro Bujaa. C  MOMOIIBIO
IPOMEXYTOUHON KOHTPOJIBHOM pabOThl MPOBEPSIETCS] YCBOCHUE
oOyJarouMMucss MaTepuasa B [EpUOJ H3YyYEHUS TEMBI.
Hrorosast KOHTpOJIbHASI pabOTa MPOBOJUTCS C LIETBIO TPOBEPKHU
3HAaHUW M YMEHHMM M0 OTIOEIbHOM TeMme, Kypcy. JlomamHss
KOHTpOJIbHasg padoTa NpU3BaHA CHUCTEMATU3UPOBATH 3HAHUS,
IO3BOJISIET TIOBTOPUTH M 3aKpenuTh Mmartepuan. Ilpu ee
BBINOJIHEHUH OOYyYaroluecsi He OTPaHUYEHbl BPEMEHEM, MOTYT
UCIOJIb30BaTh  JoOble  y4yeOHble  mocoOusi.  Kaxmomy
oOyyarouiemycsi J1aeTcsd CBOW BapuUaHT paldOThl, B KOTOPBIA
BKJIFOYAIOTCS ~ TBOpPYECKWE 3aJaHusd 11 (OpMUpOBaHUS
0003HaYEHHBIX KOMIIETEHTHOCTEH.

Koucrmekr

KoHcniekT mo3Bosnsier (opMupoBaTh W OLEHUBATH YMEHUS
oOyyJaronmxcs mo nepepadoTke nHdOpMaIuu.

[IpakTuec
Kast paboTa

[IpakTuueckass pabota — 3TO 3aJaHue ISl CTYJEHTa, KOTOPOe
JOJDKHO ~ OBITh ~ BBIMOJIHEHO TI0  TE€MeE,  OMpeAeIeHHOMN
npenojasareneM. llpenmonaraercs Takke HMCIOJIb30BAaHUE
PEKOMEHJOBAaHHOM WM JIUTEPATyphl TMpPU TOATOTOBKE K
NpakTUYeCKol paboTe W IUlaHa W3y4YeHUs MaTepuana.
PaccmarpuBaemoe 3amaHne B psA€  CIy4aeB  BKJIKOYAET
JOTIOJTHUTENBHYIO MPOBEPKY 3HAHUM CTYyJEHTa — IMOCPEICTBOM
TECTUPOBAHMS WM, HampuMep, HaMUCAHUS KOHTPOJILHOMN
paboTHI.

['maBHas enb NpoBeAEHUS MPAKTUYECKON pabOThl 3aKIH0YAETCS
B BBIPA0OTKE y CTYACHTA MPAKTUUECKUX YMEHUH, CBSI3aHHBIX C
0000IIeHNEeM U HWHTEpPHpeTalMel TeX WIM HWHBIX HayYHBIX
MarepuanoB. Kpome Toro, O0xugaercs, 4YTO PE3YJIbTAThI
MPAKTUYECKUX 3aHATUNA OyIyT BHOCIEACTBUU HCIOJIB30BATHCS
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O6y‘—IaIOH_II/IMI/IC$I JJI1 OCBOCHHS HOBBIX TCM.

JlaGopatop
Has paboTa

VY4ebHOe 3aHsATHE, B pAMKaX KOTOPOr'0 OCYIIECTBIISIETCS TOT WU
VHOU Hay4YHBIN

AKCIIEPUMEHT, HANpaBJICHHBIH Ha TIOMyYeHUE pPE3yJIbTaTOB,
MMEIOIIUX 3HAYEHUE C

TOYKH 3PEHHS] YCIEUITHOTO OCBOCHUS CTYACHTaMH Y4eOHOM
MIPOrPaMMBI.

B npouecce nadbopaTopHoi pabOThl CTYIEHT:

— HW3YyYaeT MpaKTUYECKUA XOJ TeX WM HHBIX IPOIIECCOB,
UCCJIelyeT SIBJICHUS B paMKax 3aJaHHOM TeMbl — MPUMEHSS
METO/1bl, OCBOCHHBIE Ha JICKIUSX;

— COIIOCTABIISIET PE3YIbTAThl KOHIECTIIUAMY;

— OCYIIECTBIISIET HMHTEPIPETALUI0O HTOTOB JabOpaTOpHOI

pa6OTBI, OOCHHUBACT IMPUMCHHUMOCTDL IIOJIYYCHHBIX JTdHHBIX Ha
IMPAaKTHUKEC, B KAYCCTBC NCTOYHUKA HAYYHOI'O 3HAHUA.

Keiic-
3ajaHUeE

[IpoGnemHoe 3aanue, B KOTOPOM 00yUaroliemMycs mpejjaratoT
OCMBICITUTh PEAbHYI0 MPOPECCHOHATHHO-OPUEHTUPOBAHHYO
CUTYAIINI0, HECOOXOIUMYIO VISl pEIICHUs JAHHOM MPOOIIeMBI.

Tect

Cucrema cTaHIApPTU3UPOBAHHBIX  3aJaHUM, MO3BOJISIONIAS
aBTOMATU3UPOBATh MPOLEAYPY HU3MEPEHHUS YPOBHS 3HAHUU U
yMEHUM 00y4aromierocs.

3adger
OIIEHKOH

KonTposnbHoe  MepornpusiTe, KOTOpO€  IPOBOJAUTCS  TIO
OKOHYAHUIO U3YYEHUs TUCHUIUIMHBI B BUJE, TPEAYCMOTPEHHOM

y4€OHBIM TUTAHOM.
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Taoauna 2. ®opMbI KOHTPOJISI M OLEHUBAHUSA (POPMHUPYEMbIX KOMIIETEHIIH I

WHTEPIPETAINH
uHdopMaIuu, u
nH(OpPMAITMOHHBIC
TEXHOJIOTHH JIJIS
BBITIOJTHCHHS 3374
npodecCuOHaAIbLHON
JEATETbHOCTH

Pazgen 5, Tema 5.1.
Paznen 6 Tema 6.1
Paznen 7

Tewmsr, 7.2, 7.3

- OIICHKA BBITIOJTHCHUS
1abopaTopHBIX PaboT;

Kol 1 HauMeHOBaHHE Paznen/Tema Bxonnoi Tekymmi KOHTPOJIb PyGexubiit | IIpome
(hopMHpyEMBIX KOMITETCHITHIA KOHTPOJIb KOHTPOJb | )KyTOYH
ast
aTTecTa
s
OLEeHOYHOE CPEACTBO
OK 01. Buibupats criocobsi Paznen 1. Tema 1.1, 1.2, | Tect (bpOoHTaNBHEII OIPOC; OLICHKA 3auet c
perer s 3aa4 Paznen 2 Ouenka Tecta KOHTPOJIbHBI | OLIEHKOM
MPOhecCHOHATHHO Tema 2.1 2.2, Paznen 3 - OIIEHKA MPAKTUYECKUX padboT X padoT;
EATENEHOCTH Tema 3.1., 3.2 - OILICHKA BBITIOJTHEHUS
HPHMEHUTEBHO K Paznen 4 Tema 4.1. 4.2 1abopaTopHBIX PaboT;
Pa3JIMYHBIM KOHTEKCTaM 4.3
Paznen 5, Tema 5.1.
Pa3nen 6 Tema 6.1
Pazgen 7 Temur 7.1, 7.2,
7.3
OK 02. Ucnons3oBaTh Paznen 1. Tema, 1.2, (bpOoHTaNBHEII OIPOC; OLICHKA
COBpPEMEHHBIE CPE/ICTBA Paznen 3Tema 3. 1 Oruienka Tecta KOHTPOJIbHBI
IIOMCKa, aHAJIN3A U Paznen 4 Tema 4.1. 4.2 - OIIEHKA MPaKTUYECKUX padboT X paboT;
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OK 04. SddextnBHO Paznen 2. Tema, 2.2, (bpOoHTaNBHEIHN OIPOC; Ouenka
B3aMMOJICHCTBOBATh U Paznien 6 Tema 6.1 - OIIEHKA MPAKTUYECKUX paboT  KOHTPOIBHOM
paboTaTh B KOJUICKTUBE U Paznen 7 Temsr, 7.2, 7.3 - OILICHKA BBITIOJTHEHUS | paOOTHI
KOMaHze 1abopaTopHBIX PaboT; Ouenka
KEHCOB
OK 07. ConelictBoBaTh (bpOoHTaNBHBIH OIPOC; Ouenka
COXpaHEHUIO OKpY>Kalolen - OIIEHKA MPaKTUYECKUX padboT KeiicoB
cpeabl - OILICHKA BBITIOJTHEHUS
pgcip(;oc6epe>1<eﬂmo, Paspen 3Tema 3. 1 na60paTng51x paooT;
Pazgen 6 Tema 6.1 ’
MPUMEHSITH 3HAHUS 00
W3MEHECHUM KJIMMaTa,
NPUHIUIBI OEPEXKITUBOTO
IIPOU3BOJICTBA, 3PPEKTUBHO
JIEUCTBOBAThH B
YPE3BhIYAMHBIX CUTYAIIUSIX
ITK 3.2. Ocy1iecTBisTh Pasnen 6 OneHka
TEXHUYECKOE 00CITyKUBAHUE KeicoB
TPaHCMHUCCHH, XOI0BOM Tema 6.1
4acTH ¥ OPTaHOB
yIIPaBJICHUS] aBTOMOOMIIEH
COTJIACHO TEXHOJIOTUYECKOU
JIOKYMEHTAIUU.
[1K 4.3. [IpoBoauts okpacky | Paznen 3Tema 3. 1, 3.1 (GpOHTaNBHEII OIPOC; Ouenka
aBTOMOOMJILHBIX Ky30BOB. Pa3znen 4 Tema 4.1.4.3 Onenka Tecra KOHTPOJIBHO
Paznen 5, Tema 5.1. - OLIEHKA NMPAKTHUYECKUX padboT 17}
Pa3nen 6 Tema 6.1 - OIlEHKa BBITIOJTHEHUS | pa0OThI

Paznen 7

Temsr 7.1, 7.2, 7.3

J1a60paTOpHBIX PadoT;
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3. Kpurtepuu oneHuBanusi (opMUpPyeMbIX KOMIIETEHIUI

Kpurtepun oneHku yueOHOM AeITeIbHOCTH 110 XUMUH

Pe3ynbraTomM MpoOBEpKH YpOBHSI YCBOCHHS y4eOHOTO Marepuana SBISCTCS
oTMeTKa. [Ipu OlleHKe 3HaHMI yJaluxcs MpeArnoaracTcs oopamiarh BHUMaHAE Ha
PaBUJILHOCTh, OCO3HAHHOCTH, JIOTMYHOCTh W JIOKA3aTCIIBHOCTh B H3JIOKCHHUU
HCIOIB30BAHUS
Ornenka

Marcpuaiia, TOYHOCTDB XUMHYECKOM TCPMHUHOJIOTHUH,

CaMOCTOATCIIbHOCTD OTBCTA. 3HAHUU InpcariojaracTt yLIéT

WHIUBUYIBHBIX OCOOEHHOCTEH ydamuxcs, audQepeHImnpoBaHHbIN MOAX0A K

opraHmusanuun pa6OTI>I.

Hcxons u3 nocTaBiIeHHBIX LIENEH, YUYUTHIBACTCS:

* [IpaBUIBHOCTD M OCO3HAHHOCTH M3JIOKEHHUS COIAEPIKAHUSA, MOJHOTY PACKPBITHS

MOHATUH, TOYHOCTb YIOTPEOIEHHUS HAYYHBIX TEPMUHOB.

* CreneHp (POPMUPOBAHUS UHTEIUIEKTYJIBHBIX U 00IICYYEOHBIX YMEHHM.

* CaMOCTOSITEILHOCTh OTBETA.
° PGLIGBYI-O I'paMOTHOCTD U JIOTHYCCKYIO ITIOCIACIOBATCIbHOCTL OTBCTA.

KpHTepHH OIICHKH Komnbmmepnoﬁ npe3enmavuu.

Ne Kputepun onieHku Oayr | oreHKa

n/ JIBI

n

1. | KommproTepHasi mpe3eHTalrs COOTBETCTBYET HelsaM M 3amadaMm | 5 | OTanyH
JUCIUTIINHBI, CoJIepKaHue Npe3eHTalNN MOJTHOCTBIO 0
COOTBETCTBYET 3asBJICHHOW TeMe, PAaCCMOTPEHBI BOIPOCHI IIO
npobiieMe, CIalapl PacHoJIOKEHBI JIOTUYHO, IMOCJIEI0BATEIBHO,
3aBeplIaeTcs MPe3eHTAIMs YeTKUMHU BbIBOJIAMHU.

2. | KomnbrorepHasi mpe3eHTalusi COOTBETCTBYET LesiM W 3agadam | 4 | Xopoiu
JUCIUIINHBI, coJiepKaHue pe3eHTaluN MOJIHOCTBIO 0
COOTBETCTBYET 3asBJICHHOW TeMe, 3asBJICHHas TeMa pacKpbiTa
HEJOCTAaTOYHO TOJHO, MPU O(OPMIICHUH MPEe3ECHTALlMH UMEIOTCS
HEJ0YEThl.

3. | KommbrorepHasi mpe3eHTamusi COOTBETCTBYET IENISIM W 3ajadaMm | 3 | YIOBje
NUACLMIUIAHBI, HO €€ COAEepKaHWEe HE B IIOJIHOM Mepe TBOPUT
COOTBETCTBYET 3asBIICHHOW TEMeE, 3asBICHHAs TeMa pacKphiTa eIIbHO
HEOCTAaTOYHO TIOJTHO, HapyIIeHa JOTUYHOCTb u
MIOCIIEIOBATEIHLHOCTD B PACIIOJIOKEHUH CIIAlI0B.

4. | Ilpe3enTanus HE  COOTBeTCTBYyeT  ueiasiM u 3anadam | 2-0 | Heyznos
JUCHUIUIMHBI, COIEPKaHUE HE COOTBETCTBYET 3asBJIICHHOM TeMe U JETBOP
U3JI0’)KEHO HE HAYYHBIM CTHIIEM. UTEJIbH

0
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Kputepum oueHKu pedepatoB, KOHCNEKTOB:

Ne Kputepun ouenku Oas1 | OlLIEHK

n/ Tl | a

I}

1. | CooTBeTcTBHE LENSIM W 3ajladyaM AUCIHUIUIMHBI, aKTyaldbHOCTh | 5 | OTiaud

TEMbl U PAaCCMATPUBAEMBIX MPOOJIEM, COOTBETCTBHE COJICPKAHUS HO
3asBJICHHOW TeMe, 3asBIICHHAass TeMa IIOJHOCTBIO PACKpHITa,
pacCMOTpPEHHE JWCKYCCHOHHBIX BOIMPOCOB IO  Mpobieme,
COTIOCTABJICHBI PA3JIUYHBIC TOUKHU 3PEHHUS IO pacCMaTPUBAEMOMY
BOIIPOCY, HAy4YHOCTh fI3bIKA M3JIOKEHUS, JIOTUYHOCTh W
MOCJIE0BaTENLHOCTh B M3JI0)KEHUHN Marepuaa,
KOJIMYECTBO HCCIICIOBAHHOM JIMTEpAaTyphl, B TOM YHCJIE
HOBEHIIMX HCTOYHUKOB IO TpoOJIeMe, YETKOCTh BBIBOJIOB,
odopmieHue paboThI COOTBETCTBYET MPEIbSIBISIEMbIM
TpeOOBAHUSIM.

2. | CooTBeTCTBHE IENAM M 3a7adyaM JUCHUUIUIMHBI, aKTyalbHOCTH | 4 | Xopo
TEMbI U pacCMaTPUBAEMBIX MPOOJIEM, COOTBETCTBUE COJIEPKAHUS 1o
3asBJICHHOM TEeME, HAYYHOCTb S3bIKa HW3JIOKCHHUS, 3asBIICHHAs
TeMa pacKpbITa HEIOCTATOYHO IOJHO, OTCYTCTBYIOT HOBEHIIINE
JUTEpaTypHble HCTOYHUKU TIO mpobieme, Tpu OPOpMICHUHU
pabOThl UMEIOTCS HEJIOUYETHI.

3. | CooTBeTcTBHE TIENsIM W 3a7adaM AWCIHMIUIMHBI, cojaepxkaHue | 3 | YIoBn
paboThl HE B TOJHOW MEpE COOTBETCTBYET 3asBICHHON TeMe, €TBOD
3asiBJICHHAs] TeMa PacKphITa HEJOCTATOYHO TOJIHO, UCIIOIH30BAHO UTEIb
HEOOJIPIIIOE KOJMYECTBO HAYYHBIX HMCTOYHUKOB, HapyIlleHa HO
JIOTUYHOCTh W TOCJEAOBATEIIbHOCTh B M3JI0KEHWW MaTepuaa,
pu 0pOpMIICHUH padOThl UMEIOTCS HEJIOUETHI.

4. | Pabora HE COOTBETCTBYeT IeisM M 3adadyaMm aucuuiuiuusel, | 2-0 | Heyno
coJiep>kaHue pabOThl ~ HE COOTBETCTBYET 3asBICHHON TeMme, BJICTB
coJiep>kaHue padOThl U3JI0KEHO HE HAYUHBIM CTHUJIEM. opuTe

JILHO
Kpurepuu oueHku KkoHmpoasHoit padomeol:

Ne Kpurtepun onieHku Oamn | orieH

n/ Bl | Ka

n

1. | KouTponpHas paboTa mpeacTaBieHa B YCTAHOBJIEHHBIM cCpok M| 5 | Omim
obpopmiiecHAa B CTPOIOM COOTBETCTBUM C  H3JIOKEHHBIMU 9HO

TpeOOBaHUSIMU;

- MOKa3aH BBICOKWW YPOBEHb 3HAHUS U3YYCHHOTO MaTepHalia
0 33JJaHHOM TeMe, MPOSIBJICH TBOPUYECKHI MOAXO0/ TIPU OTBETE HA
BOIIPOCHI, YMEHHE TIIyOOKO aHAJIM3MPOBATh IPOOJEMY U JeiaTh
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0000II1afOIIE BHIBOIBI;

— paboTa  BBIMOJHEHA TPAMOTHO C TOYKH  3PCHUSA
IIOCTABJICHHOM 3a7auM, T.c. 0e€3 OmMOOK M HEIOYETOB WU
JIONYIIEHO He 00JIee OJTHOr0 HE0YETA.

2. |- KOHTpOJIbHasg paboTa mpejacTaBleHa B ycTaHOBAeHHbIA | 4 | Xopo
Cpok # odopMIIeHAa B COOTBETCTBUM C HU3JIOKECHHBIMU 110
TpeOOBAHUSIMU;

- MOKa3aH JOCTAaTOYHbIA YpPOBEHb 3HAHUS U3YUYEHHOTO
MaTepuaia 1Mo 3aJlaHHOM TeMe, MPOSBJIEH TBOPYECKUU MOAXOJ
Ipy OTBETE Ha BOIPOCHl, YMEHHE aHAJIU3UPOBATh MPOOJIEeMy H
JieaTh 0000IIAIOIINE BBHIBOIBI;

- paboTa BHITIOJIHEHA TTOTHOCTHIO, HO JAOIMYIIECHO B HEWH:

- a) He OoJiee OHOM Herpy0oil OMMOKU U OTHOTO HEAOUYETa
0) nim He Oosiee IBYX HEJIOUYETOB.

3. |- KOHTpOJIbHAasE paboTa TIPEACTAaBICHA B YCTAHOBJICHHBIM | 3 | YIOB
CpOK, Tpu OQGOpMIICHHH pPabOTHl JOMYIICHBl HE3HAYUTEILHBIC JIETB
OTKJIOHCHHUS OT M3JI0’)KCHHBIX TPeOOBaHUM; OpHUT
- MOKa3aHbl MUHUMAaJbHBIE 3HAHUS IO OCHOBHBIM TEMaM eJIbH
KOHTPOJILHOM pabOThI; 0
- BBITIOJIHEHO HE MEHEE MOJIOBUHBI PabOThI WK JOIMYIICHBI B
HEW
a) He OoJiee IBYX rpyObIX OMIMOOK,

0) He Oosee oHOM rpy0OOoi OMMOKY U OAHOTO HEJ0YETa,
B) He OoJiee NBYX-TpeX HErpyObIX OMIMOOK,

') ogHa HerpyOast onrMoKa U TpU HEJ0YETa,

1) IPY OTCYTCTBHH OMIMOOK, 4—5 HE0UETOB

4, |- YUCJIO OIMMOOK W HEA0YeTOB MpeBocxoauT Hopmy, mpu | 2-0 | Heyn
KOTOPOH MOKET OBITh BBICTABJICHA OIEHKA «YJIOBJICTBOPUTEIIHHOY OBJIE
WJIM €CJIA TIPaBUIILHO BBHIIIOJTHEHO MEHEE MOJIOBUHBI PaOOTHI; TBOP
- €CJIM CTYJCHT HE MPUCTYNal K BBIMOJHEHUIO PaObOTHI WU uTen
MPaBUJIHLHO BBITIOTHII HEe OoJiee 10 mpolIeHTOB BCeX 3aJaHuM. BHO

Kputepuu oueHku npakmuyecKkoli pabomei:

Ne Kputepun onienku Oas1 | OleHK

n/ Jbl | a

n

1. |- mpakTHYecKoe 3aJaHUE  BBIMOJHEHO B yCTaHOBJICHHBIH | 5 | OTiny

CpOK C MICTIOJIb30BAaHUEM PEKOMEH IAIMIA MPETo1aBaTels; HO
— TIOKa3aH BBICOKMA  YPOBCHb  3HAHUSA H3Y4YEHHOTO
Marepuana 10 3aIaHHOU TEME,

— MPOSIBIICH TBOPYECKUM MTOAXO,
- yMeHue ThIyOOKO aHamu3upoBaTh MpodieMy ©  Jenath
00001IatoIIMe MPAKTUKO-OPUEHTUPOBAHHBIE BHIBO/IBI;
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— pabota BbInoSHEHa 6€3 OMMOOK M HEIOUYETOB WIH JOMYIICHO
He 00Jiee OJTHOTO HEJ0YETA.

2. |- TIpaKTUYECKOE 3aJlaHhe  BBHITIOJIHECHO B yctaHoBieHHbil | 4 | Xopo
CPOK C MICTIOJIb30BAaHMEM PEKOMEH TN MPETO1aBaTes; 110
— TIOKa3aH  XOpOIIMA  ypOBEHb  BIAJACHHUS  HU3YYECHHBIM
MaTepuaioM I10 3aJITaHHOU TeMe,
— paboTa BBINOJIHEHA MOJHOCTHIO, HO JIOMYIIICHO B HEH:
a) He OoJiee 0JHOM HErpyOoi OITMOKK M OJTHOTO HeJloYeTa
0) i He 0osiee IBYX HEI0UYETOB.
3. | — MOpakTU4YecKoe 3aJaHhe  BBIMOJHEHO B YCTAHOBJICHHBIN | 3 | YI0OBI
CPOK C YaCTUYHBIM HCIIOJIb30BAaHUEM PEKOMEHIAINN ETBOD
MIPETIOIaBaTEIIs; UTENb
— TIPOJEMOHCTPUPOBAHBE MUHUMAIbHBIC 3HAHUS IO OCHOBHBIM HO
TeMaM U3yYEeHHOTO MaTepHaa;
— BBHITIOJIHEHO HE MEHEE TOJIOBHHBI PabOTHI WM JIOMYIICHHI B
Hel a) He 0oJiee IBYX IpyObIX OIIHMOOK,
0) He Oosiee oHOM TpyOOM OMMOKM U OAHOTO HEJOYETa, B) HE
0oJee IBYX-TpeX HErpyObIX OLIHNOOK,
r) ojHa Herpybast ommOKa U TpU HeAoYeTa, 1) MPU OTCYTCTBHUU
omnOoK, 4—5 HEI0YETOB
4, |- uymcno omwuOOK W HEIOYETOB MPeBOCXOAUT HopMy, mpu | 2-0 | Heyno
KOTOPOH MOKET OBITh BBICTABJICHA OIEHKA «YJOBJIETBOPUTEIHHO BJICTB
WJIM €CJTA TIPaBUIILHO BBITTOJTHEHO MEHEE TTOJIOBUHBI 3aJaHUS; opute
— €CIM CTYJCHT HE TPHUCTYMaJl K BBIMOJTHCHHWIO 3aJaHUS WU JBHO
MIPaBWJIBHO BBINMOJHUI He OoJiee 10 mpolleHTOB BCeX 3aJIaHMil.
KpuTtepun o11eHKH YCTHBIX 0M6enos
Ne Kputepuu onieHku Oas1 | OleHK
n/ JBI | A
1|
1. | 1. Iloka3piBaeT riayOOKOE€ M MOJHOE 3HAHUE W MOHMMaHue Bcero| S | Otiauy
00BEMa TPOrpaMMHOTO MaTepHalIa; MOJTHOS MOHUMAHNE CYIITHOCTH HO

paccMaTpyUBaeMbIX IIOHATHW, SBJICHUA W 3aKOHOMEPHOCTEW,
TEOPHUIA, B3AaUMOCBSI3EH.

2. YMeeT COCTaBUTh IMOJHBIA W TMPaBWIbHBIM OTBET HAa OCHOBE
W3YUYCHHOTO MAaTepualia;, BbIACIATH TJIABHBIE  IOJOKEHHS,
CaMOCTOSITEJILHO MOATBEPKIATh OTBET KOHKPETHBIMU
npuMepamu, (akTaMHu; CaMOCTOSTEIBPHO W apryMEHTHPOBAHO
JIenaTth  aHaiu3, 0000IIeHWs, BBIBOJALL. Y CTaHaBJIMBATh
MEXIIpeIMETHbIE (HAa OCHOBE paHee MPUOOPETEHHBIX 3HAHUMN) U
BHYTPHUIIPEIMETHBIC CBSI3U, TBOPUYECKH MPUMEHSATH MOJYyYCHHBIC
3HaHMS B He3HakoMmoW cutyauud. [locnegoBatenbHO, YETKO,
CBSI3HO, OOOCHOBAaHHO M 0€30mMOO0YHO H3Iarath y4eOHbIN
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MaTepual; AaBaThb OTBET B JIOTMYECKOW MOCIEAOBATEIbHOCTU C
WCIIOJIb30BaHUEM MPUHITON TEPMUHOJIOTUY; JIETIaTh COOCTBEHHBIE
BBIBOJIBI; (DOPMYJIMPOBATh TOYHOE OMpPEACIICHNE U UCTOJKOBAHHE
OCHOBHBIX TMOHATHI, 3aKOHOB, TEOPHIl; MPU OTBETE HE MOBTOPSThH
JIOCJIOBHO TEKCT Y4eOHHKA; M3JlaraTh Marepuall JIMTePaTypPHbIM
A3bIKOM;  MPaBWIBHO U  OOCTOSITEILHO  OTBEYaTh  Ha
JOTIOJIHUTENbHBIE  BOMPOCHl  yuuTenss. (CaMOCTOATENIbHO U
palMOHANBHO HKCIONb30BaTh HAIJISIIHBIE MOCOOUS, CIPaBOYHbIC
MaTepuallbl, y4eOHUK, JIOTIOJIHUTENNBHY IO JIUTEPATYPY,
NEePBOUCTOYHUKH; MPUMEHSITh CUCTEMY YCIOBHBIX O0O3HAUCHHI
IIPU BEJCHUU 3aIIMCEH, COIPOBOKIAIOIINX OTBET; UCIOJIb30BAHKE
JUTSI I0KA3aTeIbCTBA BBIBOJIOB M3 HAOIOIEHUIN U OIIBITOB.

3. CaMOCTOSATEeNIbHO, YBEPEHHO W 0e30MHUO00YHO MNPUMEHSET
MOJIyYCHHbIC 3HAHUA B PEHICHUU MPoO0JIEeM Ha TBOPYECKOM
YPOBHE; JOIyCKaeT He 0oJiee OJTHOr0 HEA0u€Ta, KOTOPHIA JIETKO
UCIIPABJISIET MO TPEeOOBAHUIO YUUTEISI; HUMEET HEOOXOJUMbIC
HaBBIKM paboOThl ¢ mnpubopaMu, COMYTCTBYIOIIUMHU OTBETY;
3aMKCH, CONPOBOXAAIOUINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM

[loka3plBaeT 3HAHUA BCETO  HM3YYEHHOTO  IPOTrPaMMHOIO
Marepuana. JlaéT TNONHBIA W TNPAaBWIbHBIM OTBET HAa OCHOBE
W3YYEHHBIX TEOPHil; HE3HAUUTENbHbIE OIMIMOKU U HEAOUYETHI TPU
BOCIIPOM3BEJAEHUNA  M3YYEHHOIO  MaTepualjia,  OIpeIeTCHUs
MOHSATUW  J1all  HEMOJHBIE, HEOOJBIINE HETOYHOCTH TIpH
UCIIOJb30BaHUM HAYYHBIX TEPMUHOB WM B BBIBOAAX W
000011IeHUSIX W3 HAOMIOIEHUM W OMNBITOB; MaTEpHall U3JIaraeT B
ONPEAECICHHON JIOTMYECKOW TMOCIIEI0BATEIbHOCTH, IPHU STOM
JOMyCKaeT OAHY HerpyOyro omuOKy Wik He 0oJjiee JBYX
HEJIOYETOB W MOXET HX HCIPABUTH CAMOCTOSITEILHO TMPH
TpeOOBAaHUM WJIM TMPU HEOOJBIIONW MOMOIIM MpEernoiaBaTeis; B
OCHOBHOM YCBOWJI YYE€OHBIM MaTepuan; MOATBEPKIACT OTBET
KOHKPETHBIMU  TpUMEpaMH;  TpPaBUJIBHO  OTBEUAaeT  Ha
JIOTIOJIHUTEIIbHBIE BOMPOCHI YUUTEII.

2. YMeeT caMOCTOSITEIbHO BBIIENATH TJIABHBIE MOJOKEHUS B
W3YYEHHOM MaTepuaje; Ha OCHOBaHWMM (PAaKTOB U TMPUMEPOB
000011aTh, J€NaTh BHIBOJBI, YCTAHABINUBATH BHYTPUIIPEIMETHBIC
cBs3u. IIpuMeEHATH TIONy4YEHHbIE 3HAHHUS Ha MPAKTUKE B
BUJION3MEHEHHOW CHUTyaIlMM, COOMI0OJaTh OCHOBHBIE TIpaBUiIa
KYJbTYpPbl YCTHOW pPE€YM U CONPOBOXKIAIOIIEH IMHCbMEHHOM,
UCIIOJIb30BaTh HAYYHBIC TEPMUHBI.

3. B OCHOBHOM MpaBWILHO JdaHbl OMNpEACTICHUS TMOHATUH U
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI.

4. OTBET CaMOCTOSITEIIbHBIM.

5. Hanuuyue HETOYHOCTEN B U3JIOKEHUU MaTepuaa.

6. Onpenenenus MMOHATUI HEIIOJIHBIE, JOMYIIIEHbI
HE3HAYUTEIbHbBIE HAPYIICHUS MOCIEI0BATEIbHOCTA HW3JIOKEHHUS,

Xopo
1o
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HEOOJIBIITNE HETOYHOCTH TIPH MCTIOIB30BAHUH HAYYHBIX TEPMUHOB
WJIA B BBIBOJIaX M 000OIICHHX.

7. CBsi3HOE M TIOCIIEIOBATEILHOE M3JIOKEHUE, MPU TOMOIIH
HABOJIAIIUX BOMPOCOB II€/larora BOCIOJHSIOTCSA CJCIaHHBIC
MPOIYCKHU.

8. Hanmume KOHKPETHBIX MPEACTABICHUNM W JIIEMEHTAPHBIX
pEATbHBIX MOHATUN U3YyYaeMbIX XUMUUYECKUX SIBICHUM.

9. IloHMMaHNEe OCHOBHBIX XMMHUUYCSCKUX B3aMMOCBS3CH.

10. [Ipu pemieHUH XUMUYECKHX 3aJiad CJeJIaHbl BTOPOCTETIICHHBIE
OIITNOKH.

1. YcBousl OCHOBHOE cojiepaHUe y4eOHOTro maTepuana, UMEeT
npoOensl B YCBOGHMHM Marepuana, HE MPErnsTCTBYIONINE
JanbHENIIEMY YCBOEHUIO IPOrPaMMHOTO MaTepHaIa.

2.Marepuan u3naraetr He CHCTEMAaTU3UPOBAHO, (hparMEHTapHO, HE
BCEr/a MOCIeA0BATENbHO.

3. Iloka3bIBaeT HEAOCTATOYHYIO CPOPMUPOBAHHOCTH OTAEIIBHBIX
3HAHUW U YMEHUI; BBIBOJIbI U 000OIIEHUSI apTyMEHTUPYET clado,
JIOMyCKAeT B HUX OLIMOKH.

4. lomyctun omMOKM U HETOYHOCTH B MCIOJIb30BAaHUM HAYYHOU
TEPMUHOJIOTHH, OINPEICICHUS IOHATUNA Jall HEJIOCTATOYHO
YETKHUE.

5. He wucnonp3oBa;m B KadecTBE JOKAa3aTEIbCTBA BBIBOJABI H
00001IeHusT U3 HAOMIOACHUM, (DAKTOB, OMBITOB WJIM JOIYCTHII
OIIMOKU MPU UX U3JIOKEHUU.

6. HcneiTeiBaeT 3aTpyJHEHHWs B  NPUMEHEHMM  3HAHUU,
HEOOXOAMMBIX JUIsl pELICHUs 3aJad pPA3IMYHbIX THUIOB, MpPH
OOBSCHEHUH KOHKPETHBIX SIBJICHUI HA OCHOBE TEOPHl U 3aKOHOB,
WIN B TOATBEPKICHUU KOHKPETHBIX MPUMEPOB MPAKTHUYECKOTO
IIPUMEHEHUS TEOPUIL.

7. OTBeyaeT HEMOJIHO Ha BOMPOCHI (YIycKas MU OCHOBHOE), WU
BOCITPOU3BOJIUT COJIEPKAHUE TEKCTa YUeOHUKA, HO HEIOCTATOYHO
NIOHUMAET OTJEJIbHBIE MOJIOKEHNS, UMEIOIINE BaXKHOE 3HAUCHHE B
3TOM TEKCTE.

8. OOHapyXHBaeT HEIOCTATOYHOE IMOHUMAHHUE OTIEIbHBIX
MOJIOKEHUI TIPU BOCIPOU3BEIACHUN TEKCTa yueOHHMKa (3amucei,
NEPBOMCTOYHMUKOB) MJIM OTBEYAET HEMOJIHO Ha BOIPOCHI
npernoaaBartes, 10nycKasi OAHY-ABE rpyOble OIINOKH.

9. Cnaboe 3HaHUME XUMHUYECKOM HOMEHKIIATYpbl, OTCYTCTBHE
MPaKTUYECKUX HABBIKOB PabOThI B 00JaCTH XUMHUH.

10. CkyaHel XUMHYECKHE TMPEJACTABJICHUS, MPeoOagaoT
dbopMaTuCTUYECKUE 3HAHUSL.

Ynosa
€TBOP
UTEIb
HO

1. He ycBOMII M HE pacKpbLI OCHOBHOE COJICpKaHHE MaTepHraa.

2. He nenaet BBIBOIOB U 00OOILIEHHIA.

3.He 3HaeT u He NOHMMAaET 3HAYMTEILHYIO MM OCHOBHYIO 4acTh
IPOrpaMMHOr0 MaTepHalia B IIPEIeiax MOCTABICHHBIX BOIIPOCOB.

2-0

Heyno
BJICTB
opuTe
JILHO
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4. Umeetr cmabo chopMHpOBAHHBIE W HEMOJHBIE 3HAHWUS W HE
yMeEeT MPUMEHSATh UX K PEIICHUIO KOHKPETHBIX BOIPOCOB U 3a/1a4

o 00pasIry.

5. Ilpu otBeTe (Ha OJUH BOMPOC) JOMyCKaeT 0oyiee ABYX IpyObIX
OIIMOOK, KOTOpPBhIE HE MOXKET HCIPABUTh AK€ NpPU MOMOIIH

nejarora.

6. UmeroTcs rpyOble oIMOKK B HAMTMCAHUHM YPaBHEHUM.

7. He MOeT OTBETUTh HU HA OJIUH U3 MOCTABJIEHHBIX BOIIPOCOB.
8. [10JIHOCTBIO HE YCBOWJI MaTepHUal.

Kpurtepuu onieHKH j1a00paTOPHBIX PadoT

No Kpurepuu ouieHku 0aJs | OLEHK
n/ Jbl | a
n
1. | — CcTy/AEHT BBIOJHII BCIO pabOTy B MOJTHOM 00bEME C 5 | Otnuy
COOJTI0/IEHUEM HE0OXOAMMOM MTOCIIEI0BATEILHOCTH MPOBEACHUS HO
OTIBITOB ¥ U3MEPEHUM;
— CaMOCTOSATEIFHO M PAIlMOHATBPHO CMOHTHPOBAJI HEOOX0IUMOE
000pyI0BaHHUE, BCE OIBITHI IPOBEN B YCIOBUSAX U PEKUMaX,
00eCIIeYnBaOIINX MOJTYICHUE TIPABIIIBHBIX PE3YJIbTATOB U
BBIBOJIOB;
- coOuroaln TpeboBaHus OE€30MaCHOCTH TPYIa;
- B OTYETE MPABWJIBHO U aKKYPAaTHO BBITIOIHUI BCE 3aIUCH,
TaOJHIIBI, PUCYHKH, YEPTEKHU, TPA)UKH, BEIUUCICHNUS;
- MPABUJILHO BBITTOJTHIIT aHATTU3 TTOTPEITHOCTEH
2. | - ObuM BBITIOJTHEHBI TPEOOBAHUSA K OIIEHKE «5», HO 4 | Xopo
00yyYaroIMiicst JOMYCTUII HETOYHOCTH o
3. | eciu pe3yJbTaT BBIMOJIHEHHOW YacTH TaKOB, YTO IMO3BOJSET 3 | Ynosn
IOJIyYUTh PABUIIbHBIE CTBOP
BBIBOJIBI, HO B XOJI€ POBEICHHUS OIBITA K M3MEPEHHI OBLIN UTCIIb
JOMYIIECHBI OIITUOKH. HO
4, - €CITM pe3yJIbTaThl HE IO3BOJISIOT CJIeiaTh MPAaBHIIBHBIX 2-0 | Heyno
BBIBOJIOB, €CJIU OIIBITHI, BJICTB
U3MEPEHHs, BBIYNCIICHUS, HAOII0IEHNS IPON3BOMINCE OpuTC
JBHO

HCIIPAaBUJIIBHO, KOFHayanleICH COBCECM HC BBIITOJIHUII pa60Ty.

Bo Bcex ciyuasix OlleHKa CHIDKAeTcs, eciau oOydarolluics He coOuonal
TpeOoBaHUs O€30MacHOCTH Tpyna. B Tex ciydasx, korma oOydaromuncs mokasan
OPUTMHAIBHBIA TOJXOA K BBINOJHEHUIO PA0OTBI, HO B OTYETE COJEPIKATCS
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HECOOCTAaTKH, OLCHKA 3a BBIIIOJHCHHC pa60T1>1 0 YCMOTPCHHIO IIPCIioaaBaTCIsd
MOJKET OBITH MOBBIIIEHA 10 CpPaBHCHHIO C YKAa3aHHBIMHW HOPMAMM.

Taﬁ.lmua COOTBETCTBUA 6aﬂﬂbH0-peﬁTHHFOBOFO H OTMETOYHOI'O

KOHTPOJISA
YpoBeHb c(hOpMUPOBAHHOCTH Cymma TpaguunonHas
KOMIIETEeHI M PEUTHHIOBBIX OlleHKAa
0aJs10B
[ToBbllIEHHBIN 90-100 OtauyHO
bazoBsrii 75-89 Xopor1o
[ToporoBbiii 60-74 VY 10BNIETBOPUTEIHLHO
Henocrarounsii Menee 60 HeynosnersopurenbH
0

Kpurepuu onenku oughpghepenuuposannozo 3auéma

[TpomexxyTouHast aTTecTalus OCYILIECTBIISIETCSA BU/IE
nudGepeHInpOBaHHOTO 3a4eTa.
HuddepeHninpoBaHHblii  3a4eT — TMpecienyeT Iedb OICHUTh pPadoTy

CTyACHTa 3a CCEMCECTp,

MOJYYCHHBIC TCOPCTHYCCKNUC 3HAHHA, HUX IIPOYHOCTD,

pa3BUTHE TBOPUYECKOTO MBIIUICHUS, TPUOOPETEHHE HABBIKOB CaMOCTOSATEIbHOMN
paboThl, YyMEHHUE CHUHTE3UpPOBATh IIOJYUYECHHbIE 3HAHHUS U TPUMEHATH HUX K
PELICHUIO TPAKTUYECKUX 3a/1a4.

Ne

Kpurepuu ouenku

Baniabl

Ouenka

OOyuarouuiicst mpu OTBETE Ha BCE BOMPOCHI:

- MpOSBWI TNyOOKHE, TBOPYECKHE CIIOCOOHOCTH B
NOHUMaHUU  U3JIOXKEHUH  y4eOHO-IPOrpaMMHOTO
Marepuana, NOKa3bIBAET  BBICOKMI  YpOBEHb
KOMIIETEHTHOCTH;

- YCBOWJI B3aMMOCBSA3b OCHOBHBIX IIOHATUH U
OUCLMIUIMH, WX 3HaYeHWe Juid mpuodperaeMoi
npodeccuu; aHAIU3UPYET OCHOBHBIE TIOHATHUS C TOYKU
3pEHHUs Pa3IUYHbIX aBTOPOB, IEMOHCTPHUPYS 3HAHUE
y4eOHOM, TEepHOaUYecKod U  MOHOTpaduyecKon
JUTEPATYphl, 3aKOHOJATENIHCTBA B PaMKax TEMAaTUKH
JTUCIUIUIMHBI U IPAKTUKK €T0 MPUMEHEHHS,;

- TOKAa3bIBa€T BCE CTOPOHHHME U CHUCTEMATUYECKHE
3HAHUS  TEOPETUYECKOTO  MaTepHala; BUJTUT
MEXIUCUUIUIMHAPHBIE CBA3H;

5

OTJIUYHO
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- Mpo(eCCHOHAIBHO, I'PAaMOTHO, IOCJIEJ0BATENbHO,
XOpOIIMM  SI3BIKOM  YE€TKO  M3JlaraeT  MaTrepua,
apryMEHTHPOBAHO (JOPMYIUPYET BHIBOJIBL;

- MOJHO, TPaMOTHO U IIOCJIENOBATEIBHO H3II0XKUII
OTBETHI HA BCE TONOJIHUTEIBHBIE BOIPOCHI U 3a1aHUSI.

- MOKa3bIBaET JOCTaTOYHBIN YPOBEHb
KOMITETEHTHOCTH, 3HAHUS JIEKIIMOHHOTO MaTepHaia,
y4ueOHOMI u METOAMYECKON JUTEPATYPHI,

3aKOHOJIATEIhCTBA U MPAKTUKU €0 MPUMEHEHUS;
- TMOKAa3bIBAaET MOJHOE, HO HEJOCTATOYHO TIIyOOKOe
3HaHUE YYEOHO-MIPOrpaMMHOT0 MaTepuala, JOMyCTHII
Kakue-mu00 HETOYHOCTM B OTBETaX, CBOOOJHO
OTIEpUPYET MOHITUSMU, METOJAAMHU OLEHKU MPUHSITHUS
pELICHNI;
- HMEET TMPEJCTABICHUE O MEXKIUCIUIUTMHAPHBIX
CBSI3SX, YBSI3BIBAET 3HAHMS, T[OJYyYCHHBIE TMpHU
M3yUYCHUH Pa3IMUHbBIX JTVCLMIUINH, yMeeT
aHaJIM3UpPOBaTh  NPAKTUUYECKHWE  CUTyallud,  HO
JOIyCKaeT HEKOTOPbIE MOTPEIIHOCTH;
- YBEPEHHO U MNpodhecCHOHATBHO, TPaMOTHBIM
S3bIKOM, SICHO, YETKO U IMOHSATHO M3JIAraeT COCTOSIHUE
U CyTh BOINpOCA; MPHUBJICKAETCS WH()POPMATUBHBIN U
WUIFOCTPUPOBAHHBIA ~ MaTepuaia, HO TMpHU OTBETE
JOIyCKaeT HEKOTOPHIE TOTPEIIHOCTH;
- BONPOCHL, 3a/JlaBa€Mble€  3K3aMEHATOPOM, HE
BBI3BIBAIOT CYIIIECTBEHHBIX 3aTPYIHCHUIA.
Jomyckaercsl-2 HE3HAYUTEJIbHBIC
OIIIMOKHU.

Xopo1io

- TIOKa3bIBaeT TOBEPXHOCTHBIC 3HAHUS Y4eOHO-
IIPOrPAMMHOI0 MaTepualia, Ipu OTBETE OTCYTCTBYET
JOJKHASL CBA3b MEXKIY aHaJM30M, apryMEHTAlMed U
BBIBOJIAMU; OJTHAKO B LIEJIOM B IOJIHEE OPUECHTUPYETCS
B MpOQUIUPYIOMUX JUIsl JaHHOW CHEIHATbHOCTH
JTUCLHUILINHAX,

- BJIAJICET MPAKTUYECKUMU HABBIKAMH, HO YYBCTBYET
ceost HE YBEPEHHO npu aHaJln3e
MEXKIUCUUTUIMHAPHBIX CBSI3EH;

- Ha TTIOCTABJICHHBIE BOIIPOCHI OTBEYAET HE YBEPEHHO;
- B OTBETE JOMYIIECH psj JOTHUYECKUX OIIUOOK,
apryMEHTHI IPUBJIEKAIOTCSI HEIOCTATOYHO BECKUE;

- OTBET  KOMIIO3UIIMOHHO HE BBICTPOEH,
JEMOHCTPUPYETCA  CPEIHUN  YpPOBEHb  BIIAJICHUA
JTUTEPATYPHBIM  SI3BIKOM  TIpH  (OPMYITUPOBAHHUH
TE€3UCOB U apTYMEHTOB;

- Ha  TIOCTAaBJICHHBIE = KOMHMCCHEM  BONPOCHI

VY noBieTBo
PUTEIBHO
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3aTPyAHSIETCS C OTBETAMHU, IMMOKA3bIBAET HEJOCTATOYHO
r1yOOKHE 3HAHUS.
Jomyckaetcs He 6onee 3—4 ommboK.

- HE YCBOWJ 3HAYUTEIbHYI0 4YacTh y4eOHO- 2-0 Heynos
IPOTPAaMMHOTO MaTepuaia WIH TOKa3bIBaeT KpaiHe J€TBOpH
cmabble 3HaHWs Y4eOHOro MaTepuaia, HU3KUH TEILHO

YPOBEHb KOMIIETEHTHOCTH;
-IIEMOHCTPUPYET KpaillHE HEYBEPEHHOE W3JI0KECHUE
BOIIPOCA;

- uMmeeT ciaalblil ypoBeHb MNPOQPECCHOHANBHBIX
3HAHWM, 3aTPYyAHACTCA IIPU AHAIN3E IMPAKTHYECKUX
CUTyallnid; HE MOXET TMPUBECTH NPUMEPHI U3
peanbHOM MPAKTUKH;

- HE YBEPEHHO M JIOTHYECKU HE IOCIEAOBATEIIBHO
M3JIaraeT Marepuan; B OTBETE  NIPUCYTCTBYIOT
CEpBhE3HBIE HAPYUIEHUSI KOMIIO3ULIHOHHBIE, PEYEBBIE U
HOPMAaTHBHBIE;

- HENPaBWIBHO OTBEYAET HA  ITOCTABJICHHBIC
JK3aMEHATOPOM BOIPOCHl WIM 3aTpydHsEICS C
OTBETOM; OTKA3bIBAECTCs OT OTBETA.

CraBuTCSl IpY HAJIMYUU CBBILIE MSITH OIHUOOK.

Ilepeyens omuoOK:
I'pyovie owuoku:

Hesnanue ompeneneHnii OCHOBHBIX IOHSATHMN, 3aKOHOB, MPABHJI, OCHOBHBIX
MOJIOXKEHUH Teopru, GOpMYJI, OOIIETTPUHATHIX XUMHUESCKIX CHMBOJIOB.
Heymenue BbIIeUTH B OTBETE TJIABHOE.

Heymenune mpuMeHSATh 3HAHUS Ui pEIICHUS 3adad W OOBSICHEHUS
XUMUYCECKUX SBJICHUH; HEMPaBUILHO CHOPMYIMPOBAHHBIE BOTIPOCHI 3aa4H
WJIM HEBEpHBIC OOBSICHEHUSI X0Ja €€ PEIICHUS, HE3HAHNE TIPUEMOB PEIICHHUS
3a/1a4y, aHAIOTHYHBIX paHee PEIICHHBIM B KJIacce, OMMOKH, TTOKA3bIBAIOIIIHEC
HENIPaBWJIBHOEC  TMOHUMAaHWE yCIIOBHUS  3aJadyd WM  HEMPaBHILHOE

HCTOJIKOBAHUC PCIICHMA.
HeyMCHI/IC qUTaTh U IMIHUCaTh XUMHWYCCKUC.

Heymenue moarotoButh k padborte jaboparopHoe 000py/I0BaHUE, MPOBECTH
OTIBIT, HEOOXOIUMBIE PACUEThI, WJIM UCIIOJI30BATh MOJYyUEHHbIE JaHHbIE JIJIS
BBIBOJIOB.

Heb6pexxHoe oTHOLIEHHE K 1a00paTOpHOMY 000PYIOBAaHUIO U PEAKTHUBAM.
Heymenune onpeaenuTs moka3aHue U3MEPUTELHOTO MPUOopa.

Hapymienue tpeboBanuii mpaBui 0€30MacHOTO TPY/ia IPH BBHITIOJTHCHUH
AKCIIEPUMEHTA.

Hezpyowvie omuoku:
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1. Hetounoctu ¢GopMylIupoOBOK, ONpeAeNeHull, MOHITHI, 3aKOHOB, TEOPUH,
BBI3BAHHBIC HEMOJHOTOM OXBaTa OCHOBHBIX IPHU3HAKOB ONPEAEIIIEMOTO
MOHSTHS, OMIMOKHU, BBI3BAHHBIC HECOOJIOACHUEM YCJIOBUU IPOBEICHUU

OIbITA UJIW U3MEPECHUM.

2. HpOHYCK WM HETOYHOE HanHhCaHWE HAaMMEHOBAaHMU CANHUILL (1)I/I3I/I‘{€CKI/IX
BCJIMYHH.

3. HepauuoHnanabHblii BHIOOp X0/1a pEIICHUS.
Heoouembui:

1. HepamuoHnanbHbBIC 3alMCH TPU BHIYUCICHUAX, HEPAIMOHAIBHBIC MPUEMBI
BBIYHCIICHUH, TPE0Opa30BaHUil U pEIICHUN 3a/ad.

2. ApudmMeTrndeckue OIIMOKU B BBIYMCICHHUSAX, €CIU 3TH OIIMOKH Irpy0o HE
UCKKAIOTPEATBHOCTD MOTYYEHHOTO Pe3yJibTara.

3. OtnenpHBIE MOTPEUTHOCTH B POPMYIMPOBKE BOIIPOCA UITU OTBETA.
Heb6pexxHoe BBINOJHEHNE 3aUCEe XUMUYECKUX YPaBHEHHI .

5. Opdorpaduyeckrie v MyHKTYAIIMOHHBIC OITUOKH.

4. KOHTPOJIbLHO-0IIeHOYHbIE CPEACTBA MO JUCHUIINHE « XUMHUD)

4.1. MaTepuaJibl OLEHOYHBIX CPEJICTB JJIsl BXOJJHOT0 KOHTPOJIsI
Bapuanr 1

1. XuMuueckuif 3J€MEHT, B aTOMaxX KOTOPOTO paclpeaesieHUEe 3JIEKTPOHOB IO
ciosiM: 2, 8, 6 - 00paszyeT BBICIINI OKCHI:
1)SeOs 2)SOs 3)N,05 4) P05
2. B rmaBHbIX oarpynmnax [leproaudeckoil cUCTEMBI C YBETUUCHHUEM 3apsjia sapa
aTOMOB XMMUYECKHUX 3JIEMEHTOB:
1) ycunuBaroTcss HEeMETaJUIMYeCKUe CBOMCTBA
2) U3MEHSETCS BAJIEGHTHOCTh B BOJAOPOIHBIX COEUHEHUSAX
3) YMEHBIIAIOTCS METANINYECKUE CBOMCTBA
4) ocTaeTcsi MOCTOSIHHOM BbICIIIAasi BAJICHTHOCTD
3. XuMHuecKkas CBsI3b B KPUCTAJLIE XJIOPHUIAa HATPUS:
1) KoBasIeHTHAs HENOJsIpHAas 2) KOBaJICHTHAs MOJSIPHAS
3) merayuinueckas 4) MOHHAs
4. CteneHb okucieHus -4, a BaleHTHOCTb [V aToMm yriieposia uMeeT B COeJUHEHUU:
1) CO; 2) CHy 3) H,CO3 4) CCly
5. CHOXHBIM SIBISIETCS KaX0€ U3 JIBYX BEILIECTB:
1) cepa u 030H 3) cepHast KUCIIOTa U KBapIL
2) 6enbrit hochop u azoTHas kuciiora 4) Boja U Oapuit
6. 'openne cepoBosiopona: 2H,S + 30, = 2H,0 + 2SS0, sBisieTcst peakiuei:
1) OKUCTUTENBHO - BOCCTAHOBUTEIBHOM, HEKATATUTUYECKOM, DK30TEPMUUECKOM
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2) OKUCIUTEIBHO - BOCCTAHOBUTEIbHOU, KATATMTUYECKOM, SHIOTEPMUIECKON

3) 3aMeleHns], HeKaTAIUTHYECKOW, SHAOTEPMUYECKOI

4) oOMeHa, HeKaTAIUTUIECKOM, IK30TEPMUYECKOM

7. COoKpaleHHOMY HMOHHOMY ypaBHeHHIo: Zn*2 +2 OH=Zn(OH), cooTBeTCTBYET
JeBasi 4aCTh CXEMbl YPaBHEHMSI XUMUYECKON PEAKIINU:

1) ZnSO4 + KOH ----» 3) Zn(NOs3), +Cu(OH); ----»
2) ZnO + KOH ------ » 4) ZnS + Ca(OH); ----- »
8. Bo3M0OxHO XMMHUECKOE B3aUMOCHCTBUE MEXKAY CICAYIOIMIMMHU BEIlIeCTBAMU:
1) Al u Ne 2) Cuu Hp 3)ZnuP 4) Feu H;
9. Okcup xene3a(lll) He B3auMoIEHCTBYET C:
1) consiHOM KUCIOTOM 2) BojioM
3) rTUAPOKCUIOM HATPUS 4) cepHOM KUCITOTOM

10. Bepubl 1m crneaymoomme CyXJICHHS O MpaBujiaax Oe3omacHOW paboThl B
XUMHYECKOM J1abopaTopun?

A. B mabopaTopuu Hellb3si 3HAKOMHUTHCS C 3a[1aXOM BEIIECTB.

b. CepHy10 KUCHOTY CIEQYET pACTBOPSTH B TOPAYEH BOJIE.

1) BepHO TOIBKO A 3) BepHBI 00a CyKIeHUs
2) BepHO ToJIbKO b 4) 00a cyJeHusl HEBEPHBI
Bapuanr 2

1. XumuueckoMy nsnemMeHTy 3-ro nepuoga VA- rpynmnbl COOTBETCTBYET CXEMa
pacnpeneneHus IEKTPOHOB IO CIIOSIM:
1)2,8,3 2)2,8,5 3)2,54)2,3
2. [lopsiakoBeIii HOMEp XMMUYECKOro 3neMenTta B [lepuonnueckoii cucreme .M.
MenzeneeBa COOTBETCTBYET:
1) yuciy 31eKTPOHOB B aTOME 2) YUCILy AJIEKTPOHHBIX CIIOEB B aTOME
3) 3HAYEHUIO BBHICIICH BAJICHTHOCTH AJIEMEHTA M0 KUCIOPOAY
4) yucay 3JEKTPOHOB, HEJOCTAOMIMX 1O 3aBEPUICHUS BHELIHETO AJIEKTPOHHOIO
cos
3. Nonnas xuMu4eckas CBsI3b peajn3yercs B:

1) xopoBo0poIE 3) okcuze yraepoaa (IV)
2) TUAPOKCHJIE HATPUS 4) okcuae yriepona (1)
4. AToM yriepoJa nposiBIIIET BAJIGHTHOCTh, HE paBHYIo [V, B Moniekye:
1) yranekucinoro rasza 3) MeraHa
2) yrapHoro rasza 4) yroibHOM KHUCIOTHI

5. K KHCIIOTHBIM OKCHJIaM OTHOCHUTCS Ka)KJI0€ U3 JIBYX BEILIECTB:

1) CO,, CaO 2) SOy, P,Os  3)SO,, CO 4) P,0s, A1,03
6. Peakust, ypasaenue kotopoit 2NaOH +CuCl, = Cu(OH), + 2NaCl,
OTHOCHTCS K PEaKIIUsIM:

1) paznoxxenus 2) coeTuHEeHUs 3) 3aMelcHHs 4) oOmeHa
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7. B3auMOoIeHiCTBUIO COJITHOM KUCIJIOTHI M €JIKOTO HAaTpa OTBEYAET KPATKOE MOHHOE
ypaBHEHHUE:
1) HCI + OH = H,0 + CI 3) H" + NaOH = H,O + Na*
2) H* +OH = H,0 4) H*+ CI"+ OH = H,O + CI~
8. AmoMuHMM 00pa3yeT cynbGaT aTtOMUHUS [IPU B3aUMOJICUCTBHUH C:
1) cepoit  2) cepHOM KUCIOTOM  3) CEPHUCTOM KUCIOTON 4) CepoBOAOPOAOM
9. Oxcun xene3a(Il) B3aumoaeicTByeT ¢ pacTBOPOM:
1) ammuunaka 3) kapOoHaTa KaJusl
2) 6pomoBoaopoaa 4) xjaopuja HaTpus
10. Xmopwun xene3a (II) B BogHOM pacTBOpe MOXKET pearupoBath C:
1K,S 2) CO, 3)SiO; 4) Cu

4.2. MarepuaJjibl OLIEHOYHBIX CPEACTB TEKYLIEro KOHTPOJIA 10
AUCHUNTIHHE «XUMHUSD)

Tekylmuii KOHTPOJIb  pe3yJbTATOB OOYUYEHHS] MOXKHO  OCYIIECTBISThH
pa3IMYHBIMM METOJaMU U C TIOMOIIBI0 PA3IMYHBIX OIEHOYHBIX cpeactB. [lo
TUCITUTIINHE «XUMHUS» B Ka4eCTBE CPEACTB TEKYIIETO KOHTPOJS MPUMEHSIOTCS
BOIPOCHI JIJIsl OPraHU3allid YCTHOTO U MUChbMEHHOTO ONpOca, CUCTEMBI 3aJaHuil B
TECTOBOH (opme, 3a7auud U YIPaKHEHUs, MPaKTUKO-OPUEHTUPOBAHHBIC 3aJJaHUs
(TeopeTHuecKue, pacueTHbhIC, CUTYAIIMOHHBIC), JIa0OpaTOpHbIE PabOThl U JIPyTHE

OLCHOYHBIC MCPOIIPHUATHUA. Huxe IMPUBCACM IIPUMCPBI HCKOTOPBIX U3 HUX.

4.2.1. Cucrembl 3a1aHii B TecTOBO# opme.

HassHHE TeMbl Tema 1.1 «CTpoeHre aTOMOB XUMUYECKUX DJIEMEHTOB U

[IPUPOIa XUMHUECKOMN CBSI3H»

Pesyibrar 06ydeHus CocTaBisaTh XUMHUYECKHE (OPMYIJBI COEIMHEHUH B
COOTBETCTBUM CO CTEHEHBIO OKHUCICHUS XMMHYECKUX
JJIEMEHTOB, UCXOIs u3 BaJICHTHOCTH "

3JIEKTPOOTPUIIATEIILHOCTH

OO01IMe KOMIETEHIIAN OK 01
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1. Kakoe u3 cyxaeHuit BepHo ajis1 diaeMeHToB { VA rpynnsl , IVA rpynms, [A
TPYIIIBI

A) ob6mrast popMyia JIeTydero BoopoaHoro coequnenus RH4

b) He 00pa3yroT 1eTy4unx BOJOPOAHBIX COCTUHEHUIN

B) 10 3aBepIICHUS FHEPTETUYECKOTO YPOBHS HE XBATACT TPEX AJIEKTPOHOB

2. Cpenu BemecTB, ykazanHbIX B psay {NHs, Oz, HCI, SO,; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3 } komn4uecTBO COeTMHEHUN ¢ KOBAJICHTHOM
TIOJISIPHOM CBSI3BIO PABHO

A) Tpem B) nBym B) YETHIPEM

3. XuMm#4yeckas CBSI3b B MOJICKYJIaX {OSOHa H XJIOpuIa KaJIbIUs, CGpHOfI KHCJIOTBI

U XJIOpU1a aMMOHMSI; CEPHOM KHCIIOTHI M 030Ha} COOTBETCTBEHHO
A) KOBAWJICHTHAs MOJISIpPHAS U MOHHAA

b) koBasieHTHas NoJsipHAst U KOBAJICHTHAsI HEMOJISIpHAs

B) KOBaJICHTHas HEMOJSPHAs U HOHHAS

Haspanme temsr | 1eMa 4.1 « Knaccudukanus, HoMeHKIaTypa U CTPOEHUE

HCOPraHN4YCCKUX BCHICCTB»

Pe3YJII>TaT KHaCCI/I(bI/II_[I/IPOBaTB HGOpFaHI/ILICCKI/Ie BC€UICCTBA B
06yquI/IH COOTBCTCTBHUU C UX CTpO@HI/IeM
OO1ue
H OK 01
KOMIICTCHIINN

Bapuanr 1
1. Kaxoi psii COnepKUT JIUIIb OCHOBHBIE OKCH/IBI:

A — Mn,O7, CrOs, SO,, N,Os; b — Na,O, CuO, CrO, FeO:;

B - 803, P205, Kzo, CUQO; | ZnO, SnO, SiOz, NO.
2. YKaXuTe psll, COACPKALIMN TOIBKO OJJTHOOCHOBHBIE KUCIIOTHI:
A — HF, HBr, HNOg3, H3POy; b — HI, HNO,, HCIO,4, CH;COOH,;

B — H,CO3, H3PO3, H,SO4, HoCr,07; T'— HPO3, HoS, HCIO, H3SiOs.
3. Ykaxwure npaBunbHoe HazBanue cor NaNO;:
A — HUTpAT HATPUS; b — HuTpux HaTpUs;
B —amun Hatpus; [ — HUTpUT HaTpus.

5. IlpuBenute npasuibHOe Ha3BaHue BeniecTBa NayHPOy:

A — runpokcodocdar HaTpus; b — runpodochut Hatpus;

B — nqurunpooptodocdar narpus; I — runpooprodocdar Harpus.
6. VYkaxute MOJEKYJIApHYIO (HOPMYITy CEpOBOIOPOTHON KUCTOTHI:

A — HzSO3; b- HzS; B - HQSO4; H28203.
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BapuanT 2
1. Vxaxure psiz, coaepsKaniuii Juib aM(QOTepHbIE OKCUIBL:
A — Hzo, A|2O3, NaZO, CaO; b - P203, Kzo, CUzO, SOZ;
B - SnO, ZnO, BeO, Cr203; I' - Lizo, COg, NOz, BaO.
2. Kako¥t psin conepuT TOIBKO KHUCIOPOCOIEPKAIINE KUCIOTHI:
A — HF, H,Cr;07, HCI, CH3;COOH; b — HCIO, H3PO3, HBr, H2SOy4;
B — HI, HNO3, HCIO4, H3S; ' = HNOj3, HPO3, H,CO3, HMnOs,.
3. IlpuBenute npaBuiabHOe Ha3Banue coiu Ba(HCO3);:

A — rugpokapOoHaT Oapusi; b — ruapocunukar 6apusi;

B — nquruapokapOonat Oapus; I' — qgurunpocunukar Oapus.

4. Yxaxute npaBuibHoe Ha3BaHue BemniectBa FEOHSO,:

A — ruapocyibdar xenesa (111); b — cynbdat ruapokcoxenesa (11);

B — cynsdat ruapokcokenesa (111); ' — cynbdur ruapoxcoxenesa (111).
5. IpuBeaute MOJEKYISAPHYIO (POPMYITY a30TUCTON KUCIOTHI:

A — HNOZ; b- HNO3; B - NH3; | N203.
Bapuant 3
1. VYkaxkure psij, coaepKaui TOJIbKO KUCIOTHBIE OKCHIBIL:

A — NaZO, CaO, PbOz, SiOz; b - SiOz, SOz, N205, C|2O7;
B — Al;O3, ZnO, BeO, Cr,03; I' — Cl,0, CuO, MgO, H0.
2. Kakoii psll COAEPKUT JIUIIb LIETOYUHN:
A —NaOH, KOH, RbOH, LiOH; b — CsOH, Al(OH)3, Mg(OH),, NH,OH;
B — Ba(OH),, Fe(OH)s, Ca(OH),, Cu(OH),; I' — Zn(OH),, Cr(OH),, Pb(OH),,FrOH.
3. YxaxuTe npaBuiibHOE HazBaHue coiiu Fex(SO4)s:
A — cynbdur xenesa (11); b — cyasdun xenesa (111);
B — cynsdart xenesa (I11); ' — cynsdar xenesa (111).
4. ITpuBenute npaBuiIbHOE Ha3BaHue BemiecTBa (ZNOH)3PO,:
A — opTodocdar nuHKa; b — Tpurunpoxcodocdar nuHKa;
B — oprodocdar runpokconmHka; I' — runpooprodocdar nunKa.
5. Ykaxxute MONEeKyJIIpHYI0 (popmyity ruapocyibhara MarHus:
A— Mg(HSC)g)z, b- Mg(HS)z, B - MgHSO4, - Mg(HSO4)2

Hasparme temsr | 1M 4.2 « PH3HKO-XUMHUYECKHE CBOMCTBA HEOPTaHUIECKUX

BCIICCTB»
Pesynbrar VYcraHaBIMBaTh 3aBUCUMOCTD (PU3HKO-XMMUYCCKHUX

00y4eHus CBOMCTB HEOPTAaHUYECKUX BEUIECTB OT CTPOEHUS ATOMOB U
MOHeKy.TI, a TAKXKE TUIIA KpHCTaHHquCKOﬁ pGH_ICTKI/I

OO01ue

t OK 01 OK02
KOMIICTCHIIU
Bapuanrt 1
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1. I'mapokcu IMHKa pearupyer ¢ KaKIbIM U3 ABYX BEIIECTB:

1) KOH u HBr 2) NazS0O4 u NaOH
3) CuO u KN03 4) F6203 u HN03
2. T'mapokcun pyounust MOXKeT pearupoBarh C
1) NaCl 2)CaS04 3) HNO3 4)KsS

3. I'mapoxcun xpoma(Ill) mpeBparaeTcss B KOMIUIEKCHOE COSTUHEHHE TIPH
B3aHMOJICMCTBUU C BOJHBIM PACTBOPOM
1) NaNO3 2) KOH 3) CO, 4) CaCl,
4. Kakoe 0CHOBaHHME IPU HArPEBAHUHM JIETKO NPEBPAIAETCS B OCHOBHBIN OKCHU?
)KOH  2)Cu(OH); 3) CsOH 4)NH,OH

5. TIpespamenne NaOH — NasSO4 ocymecrsmsercs npu Bsanmopeiictsuu c
1)S 2)502 3)HaS 4) NaHSO4

14, Ca(HCO3)2 oOpa3zyercs u3 Ca(OH) MIPU B3aUMOJICHCTBUU C

1) NaCOs3 2) n30BITKOM CO2 3) CaCOs 4) n30BITKOM CcO

6. NaHSO4 o6pasyercs us NaOH ppy szaumopeiicrsuu ¢

1) S 2) u36BITKOM 502 3) Cas04 4) n30BITKOM H504

7. 'mnpoxcun xenes3a(ll) B3aumoencTByeT ¢

1) ammuakoMm (p-p) 2) OKCUIOM KabIUs

3) ykcycHo# kucnotoi 4) cynbdarom Gapust

17. PacTBOp ruipOKCHIa HATPUSI HE pearupyer ¢

1) FeCl; 2) H;PO, 3) NayCO3 4) NaHCOj;

8. PaCTBOp THAPOKCHU A HATPUA PCATrHPYCT C KAXKABIM M3 IBYX BCIICCTB

9. 'mnpoxcun meau(Il) B3auMoaeHCTBYET € KaXIbIM U3 IBYX BEILIECTB:
1)S03 gy HCI 2y NayS  KNO3 3)Ha504 i HoO 4)Nay50,  HBr

10. I'mapokcu Kaiblys HE B3aUMOJACHCTBYET C

1) oxcunom yraepoaa(Il) 2) 6pomom 3) cepoBoaopoaom 4) XJI0pOBOAOPOIOM
11. Kakue nBa BeliecTBa MOT'YT pearupoBaTh APYT C APYrom?
I)NaOH+Zn(OH)2 2) Cu(OH)2+Fe(OH)3

3) Ca(OH)2+KOH 4) NH3—0—A](OH)3

12. B menoyax pactBopsieTcs

1) mensn 2) xene3o 3) kpeMHui 4) yriaepos

13. Kakoe cJI0’)KHOE BEIlIECTBO MOXKET pearupoBaTh U C COJISTHON KUCIIOTOM, U C
TUJIPOKCHUIOM HATpHUS?

1)SO3 2)Zn(OH)2 3y MgSO, 4) CaCO3

14. B npoOupKy ¢ HEpaACTBOPUMBIM COEAMHEHUEM X JT00aBUIN HECKOJIBKO Karehb
pacTtBopa BemecTBa Y. B pesynbpTaTe peakiuu HaOIr01a paCTBOPEHUE OCAIKA.



W3 npennokeHHOoro nepeyHs BbloepuTe BemecTBa X U Y, KOTOpbIe MOTYT BCTyNaTh
B OIIMCAHHYIO PEAKIUIO.
1) Al(OH)3 2)NaS04 3) NaOH 4)KCl 5yBaS0,4
15. B mpoGupky ¢ HEpacTBOPUMBIM COSAMHEHUEM X JT00aBWIM PACTBOP BEILIECTBA
Y. B pesynbraTe peakuuu HaOI0JaJId BbIIEJIEHUE PACTBOPEHUE OCAKA.
W3 npennokeHHOro nepeyHs BbioepuTe BemecTBa X U Y, KOTOpbIe MOTYT BCTyIaTh
B OIHMCAHHYIO PEAKIIHIO.
1) NaOH 2)KCl 3) BaSOy4 g) Zn(OH)4 5) Ca(NOj3)2
Bapwuant 2
1. Kakoii n3 OKCHIOB MTPOSIBISIET OCHOBHBIE CBOMCTBA!
a) OKCHJT KaJlust
0) okcun cepoi(1V)
B) okcuy yriepoaa(ll)
r) okcun xkenesa (111)?

2. Kucnorsslii Xxapakrep NposiBIIET OKCUL!
a) ZnO 0) P,Os B) KO r) CaO
3. B kako#i u3 cTpok npuBeAeHbl (POPMYJIIbI TOIBKO BBICIIUX OKCUAOB?

a) SOz NaZO C|2O 6) A|203 NO C|02
B) CaO C|207 P205 F) 803 FeO H->O
4. Kakol ra3 MO>KHO MOTJIOTUTH PaCTBOPOM IIEI0YH?
a) CO, 6) H, B) NH3 F) O,
S. Oxcujl Kanplys pearupyeT ¢ KaxabIM U3 JIBYX BEIIECTB:
a) TUAPOKCHUIOM HATPHs U CEPHOM KUCIOTON
0) okcunom cepsl(IV) u Bogoit
B) COJISTHOM KHCJIOTOM U OKCUJIOM KaJIusl
r) okcuzioM yriaepoaa(IV) u runpoxcuaom mutus

6. ITpu B3auMOIeHiCTBHUN KaKOT'O BEIIECTBA C BOJION HE 00pa3yeTcs IeI0Ub
a) OKCHJIa KaJIus 0) okcuna meau(Il)
B) OKCHJa HATpUs ') OKCUJA KAJIbLIUS
1. Kakoe u3 BeliecTB He BCTpeUyaeTcs B MPUPO/IE
a) okcua kpemuus (IV) 0) Boja
B) YIJIEKUCIIBIN ra3 ') OKCHJI HAaTpUs
8. dopMya aHTUIPUIA CEPHOU KUCIIOTHI:
a) SO, 6) SO; B) H,SO3 F) H,S
Q. Kakue u3 npuBe1eHHbIX yTBEPAKIACHUN BEPHbI?

1. OCHOBHBIM OKCHJIaM COOTBETCTBYIOT OCHOBAHMSI.
2. OCHOBHBIE OKCHJIBI 00Pa3yIOT TOJIBKO METAJLIBI.
a) BEpPHO TOJIBKO 1 0) BEpHO TOJIBKO 2
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B) BEpHBI 00a YTBEPKJICHUS r) 00a yTBEpKIEHUS HEBEPHBI
10.  Oxcun yraepona (IV) pearupyet ¢ KakIbIM U3 IBYX BEIICCTB:
a) BOJOW U OKCUIOM HaTpHs 0) xkuciopooM u okcuaoM cepoi(1V)
B) CyJIb(haTOM KaJus ¥ TUAPOKCUIOM HATPHS
r) pochopHON KUCITOTON M BOJAOPOAOM
11.  Oxcunusl ¢ o6mieit popmynoit RoO3 u RyOs 00pazyroT aneMeHThI
a) yriaepojga ©0) azora B) cepbl T) propa
12. Mexnay coboii B3aMMOJICUCTBYIOT
a) SiOz )51 Hzo 6) COz u HzSO4
B) CO; u Ca(OH); r) NayO u Ca(OH),
13. B cxeme npeBpaiieHuit
HarpeTh + Hy0
CaCO; — X1 — X
BEIIECTBOM «X2» SIBIISICTCS
a) CaO 0) Ca(OH), B) CaH; r) Ca(HCO3):
14. Oxcup cepoi(I1V) He B3aUMOJICUCTBYET C
a) Na,O 6) H:O B) CO, 1) NaOH
15. B cxeme npeBpaiieHuin
+ O, + SO;3
Cu — X1 — X2
BEIIECTBOM X7 SIBIISIETCSA
a) CuSO; ©6) CuSOs B) CuO r1)CuS
Bapwuant 3
1. B npoOupKy ¢ HEpacCTBOPUMBIM coelMHEHHEM X JOOABUIIM PAacTBOp BellecTna Y.
B pe3ynbrate peakuun HabII0JaMH BBIICTICHUE PACTBOPEHUE OCAIKA.
W3 nmpeioxeHHoro epedHs BeiOepuTe BemecTBa X U Y, KOTOPbIE MOTYT BCTYNATh
B ONIMCAHHYIO PEAKITHIO.
1) NaOH 2) KCl 3) BaSOy 4) Zn(OH)2 5) Ca(NO3)2 HuTtpat amomunus B

pacTBOpPE B3aUMOJICUCTBYET C

1) KClI  2) Fe(NOs3), 3) MgCl; 4) Ca(OH);

2. C BOZHBIMHU pacTBOpPaMHU XJIOPOBOJOPOJIa, THAPOKCHAA Oapust U XJIOpUaa MEIU
(IT) pearupyer

1) CaCO; 2) K,S0O3 3) Na,SO4 4) A|2(804)3

3. U ¢ xene3om, U ¢ THIPOKCUIOM KaJIHsl M C HUTPATOM cepedpa pearupyeT B
pacTBope

1) MgCl; 2) Na,SO, 3) ZnBr; 4) FeCl;

4. 1 ¢ TMAPOKCHUIOM HATPHUS, U C COJITHOU KUCJIOTOMU, U C XJIOPUIOM Oapus

pearupyer B pacTBope

1) (NH4)2C03 2) Zn(OH)2 3) CO, 4) Na,SO,4
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5. PacTBOp Moauaa Kajmsi pearupyeT ¢ KaKJIbIM U3 BELIECTB

1) Brou AgNOs 2) AgNO; u HCI 3) Cl, m NaOH 4) HCl u ClI,

6. 'mapokapOOHAT HATpUs pearupyeT ¢ KaKJIbIM U3 BEIIECTB

1) CaCl, m NaOH 2) NaOH u HC1 3) HCl u Oz 4) O, u CO;,

7. U ¢ Xx710poM, U C TUIPOKCUAOM Kallusl, U C HUTPATOM cepedpa pearupyer
B pacTBOpe

1) Nal 2)FeCls 3) FeCl; 4)CuSO4

8. KapOoHar kaybliysi mpyu OOBIYHBIX YCIOBUSAX pearupyer ¢

1) KpeMHHEBOW KUCIOTOM

2) YTIEKHUCIIBIM Ta30M B BOJTHOM PacTBOPE

3) TMAPOKCUIOM HATpUS

4) pacTBOpOM XJIOpHaa Oapus

9. O4uCTUTH BOAY OT UOHOB KaJIbIIK, COAECPKAIINXCI B PACTBOPECHHOM B HEM
IUAPOKapOOHATe KAJIBIIHS MOXKHO MPU

1) kunsueHun 2) nob6asneHun xjaopuaa oapus

3) n1o0GaBICHUM COJITHON KUCIOTBI

4) noGaBiIeHUH XJIOpUAA HATPUS

10. Cynbdua HaTpus B paCTBOPE HE pEarupyeT C

1) constHOM KUCIIOTOM 2) CepoBOIOPOIOM

3) xs0pom 4) cynbharom Kamus

11. U c menpio, ¥ ¢ pacTBOPOM CyJib(pua HATPUS PEarupyeT

1) constHast KUCIIOTa 2) pacTBOp HHUTpaTa cepedpa
3) rUApPOKCU Kaus 4) pactBop xyopuza xenesa (I11)

12. Pearupyrot npyr ¢ 1pyrom
1) pTyTh 1 pacTBOp HUTpaTa cBuHIA (II)
2) 6poM U pacTBOp XJIOpHIa HATPUS
3) cepHasi KUCTIOTa U CYJIb(PUT HATPUS
4) pacTBOp ruapoOKCcHaa HaTpus U cyibdun xemnesa (I1)
13. KapOoHat kajiis B pacTBOpE pearupyer C
1) ruapoKCcHUIOM HATpHs 2) YIJIEKUCIIBIM Ta30M
3) XJIOpUIOM HATPUS 4) KUCIIOPOJIOM
14. Bo3MoxkHa peakuusi MExXIy
1) xJ0pUIOM aMMOHUS U TUIPOKCUIOM KaJbIIUs
2) cynbhaToM HATPUS U COSTHOU KUCIOTOM
3) xnopuaom Menu (II) u pryThiO
4) HUTpaTOM HATPUS U BOJOMN
15. U ¢ rugpoKCuIoM HATpUs U ¢ pa30aBICHHOW CEPHOM KUCIOTOM pearupyeT coJib
1) BaCl; 2) Cu(NOs3), 3) NaHCO3 4) Caz(PO,),
Bapuant 4
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1. A30T BeIACSECTCS TPU PA3JIOKEHUHN

1) NH4CI 2) (NH4)2CO3 3) NaNO3 4) NH4NO;

2. Bo3morkHa peaknusi B pacTBOPE MEXITY

1) Hutparom prytu (II) u measro

2) XJIOpUAOM HaTpHUsl U HUTPATOM KaJus

3) cynabdarom Oapus U COISTHON KHCIOTON

4) cynbduaom xenesa (II) u ruapokcuomM Kamus

3. U ¢ rupokcuioM HaTpus, U HUTPATOM cepedpa, U C XJIOPOM pearupyer B
BOJHOM pacTBOpE

1) Fe2(804)3 2) NH4C| 3) CUBI’Z 4) K3PO4

4. Tlpu neiicTBUU pacTBOpa CEPHOM KUCIIOTHI HA pacTBOpP KapOOHATa aMMOHUS
BBIJICIISICTCA ra3

1) NHs32) CO; 3) NO; 4) SO

S M'mapokcun HaTpust oOpasyeTcs Ipu B3aUMOJCHCTBUU B PaCTBOPE

1) NaCl u H,0 2) NaNO3 u Ca(OH);

3) Na;SO4 u Ba(OH),4) NaCl u Fe(OH)3

6. PacTBop xmopuma xkenesa (1) pearupyer ¢ KaXIbIM U3 IBYX BEIIECTB
1)NaOHu Cu  2) HNOs;u Ag 3) Cuu HNO;3; 4) AgNO; n Ba(OH),
7. Ilpespamierne Na[AI(OH)4] -- AI(OH)3

MPOUCXOIUT MPHU

1) TepMHuUECKOM Pa3n0KEHUU UCXOIHOTO BEUIECTBA

2) NEHCTBUY HA UCXOIHOE BEILIECTBO PACTBOPA IICIOUU

3) mpoIyCKaHWM YIJIEKUCIIOrO ra3a yepe3 pacTBOpP UCXOJHOrO BEIIECTBA
4) necTBUM HA UCXOHOE BEILIECTBO U30BITKOM PAaCTBOPA CUILHON KUCJIOTHI
8. Xnopua aMMOHHUS B PaCTBOPE pearupyer ¢

1) KOH  2) HNO3 3) KNO3 4) MgSO4

9. [Iponykramu pa3noXKeHUs] HUTpATa HATPUS SBIISIOTCS

1) Na,O u NO, 2) Na, NOz, O, 3) NaNO; u O, 4) NaZO, NOz, O}

10. PacTBOp KapOoHaTa HaTpPuUsl HE PEarupyer ¢

1) COs 2) HNOg 3) C&Clz 4) K2804

11. Ouenure MpaBUILHOCTD CYXICHUHN 0 KapOOHaTax

A. C COJISIHOM KMCIIOTOW pearupyroT Kak paCTBOPUMBIE, TAK U HEPACTBOPHUMBIE
KapOOHAaTHI

b. Peakiuu paznoxenus kapOOHATOB SIBISIIOTCS OKUCITUTEIHHO-
BOCCTaHOBUTEIbHBIMH

1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHbI 00a CY>KJIeHUS

4) o0a cyXaeHUSI HEBEPHBI
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12. OuieHuTe BEPHOCTD CYKJICHUI O HUTpaTax

A. ConsHas KHCIIOTa BBITECHSIET U3 JIIOOOTO HUTPATa a30THYIO KUCIIOTY

b. Peakiuu pa3noxxeHuss HUTPATOB SIBIISIIOTCS OKUCITUTEIHHO-BOCCTAHOBUTEILHBIMHU
1) BepHO TONBKO A 2) BepHO TOJBKO b

3) BepHBI 00a CYXJICHHS 4) o0a cyXJeHUS HEBEPHBI

13. Hutpat cepebpa He ciocobeH

1) 0Opa30BBIBaThH OCAIOK MPHU B3aUMOJICHCTBUU C PACTBOPOM XJIOPUIOM HATPHSI

2) paznaratbCs IpU HarpeBaHUU 3) pearupoBaTh B pacCTBOPE C MEbIO
4) pearupoBath C YKCyCHOM KUCIIOTOM

14. Ocanok cHayana BBIIIAJIAET, @ 3aTEM UCUYE3AET MIPU

1) nobaBneHnu pacTBOpa XJIOPUIA IIMHKA K PACTBOPY THAPOKCHIA HATPUS
2) nponycKaHUM YIJIEKUCIIOro ra3a 4epe3 U3BECTKOBYIO BOAY

3) caMBaHUM PacTBOPOB CyJib(aTa HATPUA U XJIOpHUAa Oapust

4) cnmuBaHMM PACTBOPOB KapOoHAaTa HATPUS U A30THOM KUCIIOTHI

15. KapOoHnaT HaTpusi B pacTBOpPE HE pearupyer ¢

1) CO,2) KOH 3) H3PO4 4) Ca(OH);

4.2.2. llpakTHyecKue 3aIaHUsA U 33124

Paspen 1. OcCHOBBI CTpocHHUsA BelecTBa - 3aj1a4d Ha COCTAaBJICHHC
XUMHYECKUX (POPMYJT IBYXaTOMHBIX COCAMHEHM (OKCHIIOB, CyIb(HUI0B, TUAPUIOB
U T.IL.).
ﬂaﬁme HA36AHUA C]Z@OVK)WMM CO@@MH@HM}ZM.'
leO MnO A”g Cr,S; ZnH, Ag4SI CazN, COZ CaO P,0s CC|4 NaBr FeS
MgH2 A|4C3 KsP MnO, Fezog Clzo KCI Mng CrS CaH, SIH4 K4C Cang Na,O
CuO N203 Mn,O- LiF PC|5 HgBr Agzs CuS HCI Na4Si AIN Li3P Cr203

A8205 NO, BzOg BaC|2 PBr; MnS PHs LiH Ba,C A|4Si3 NazP N,O SIOZ MgO
CrF, K,S CH4 PbO AU203 NH;3 CaS N205 HgO AlP

CocraBbTe (POpMyIIbI 10 HA3BAHUSIM:

1. Hutpun kanus 1. KapOum nmutus

2. Cunumua MarHus 2. Oxcup pocdopa (I11)
3. T'mopun anroMuHUS 3. ®ropun meau (1)

4. Cynbdua ceunna (I1) 4. Oxkcup cepedpa

5. bpomuj nmuHka 5. Tunpun nutus

6. Oxcug yrinepona (II) 6. Cynbdun menu (1)

7. Oxcup xiopa (V) /. Hutpua Hatpus

8. Oxcwua Oapus 8. HMommn cepebpa

9. ®ochun xenesa (III) 9. Oxcup xpoma (II)
10.KapObux maraus 10.Oxcup azora (V)
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11.TMuapuna xamus
12.Cynbdun anroMuHus
13.Nomun memau (I)
14.Cynbsdun prytu (1)
15.0Oxcup xnopa (I11)
16.0Oxcun ceunna (IV)
17.0xcua nuHKa
18.Cwmunua Kanblus
19.T'unpun Gapus
20.Cynbdpun xeneza(Ill)

11.T'unpun Hatpus
12.Xnopun xpoma (I1I)
13.Oxcun kanmus
14.Oxcun mbibska (I11)
15.Cynbdun nmuHka
16.®ochua meau (1I)
17.0xcup xenesa (1)
18.bpomu mapranma (1I)
19.Cynbdun nutus
20.Dochun cepedpa

21.0Oxcup azota (1) 21.®ropun xenesa (1)
22.0xcu amoMUHUS 22.0xcup xpoma (V1)
23.Xnopun xenesa (II) 23.Hutpuna nutus

24 Hutpun 6apus 24.Cynbdua Maraus
25.0xcup pryt (1) 25.0xcun meau (1)

26.0kcun cypsMel (V) 26.Xnopun prytu (II)

Pasznes 2. XumMmnyeckue peakumu
3ajmadyn HAa COCTaBJIICHHE YPAaBHEHMHM pEAaKUUN: COEIUHEHUs, 3aMEIIEHUs,

pasnoxeHus, oOMEHa M peakUuid C Y4YacTUEM KOMIUIEKCHBIX COEIUHEHUM (Ha
IpUMEPE  THIPOKCOKOMIUIEKCOB  QJIIOMHUHHS M LMHKA);  OKHUCJIMTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN C UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOTO OanaHca; C
y4acTHEM KOMIUIEKCHBIX COEIMHEHMH (Ha TpuMepe T'HAPOKCOKOMILJIEKCOB
ATFOMHUHUS 1 IMHKA)
1.Peakiueil 3aMenieHus BIsETCA

a) TOpPEHHE BOJOPOa B KUCIOPO/IE;

0) BocctanoBieHnue okcuaa meau (1) Bogopoaom;

B) B3aMMOJICUCTBHE TUIPOKCH/IA KAJIHSI C CEPHOM KUCIOTOM;

') TEpMHYECKas JETUPATAINS THIPOKCH A ITNHKA.
2. Peaxnusi, ypaBaenne kotopoit CaO+CO2=CaCOg3,Ha3bIBacTCs peakiyei

1) coenunenus; 2) pasaoxenus; 3) oOMeHa;  4) 3aMelIeHus.
BzaumopencTBre TUAPOKCHIA KAIBLUHUSA C COJITHOW KHUCJIOTOM - 3TO PeaKIusd
1) coenquHenust;  2) pasnoxkeHus; 3) oOMeHa; 4) 3aMelCHHS
3. YKaxuTe peakIuio, KOTopas SBIIICTCS peaklued pa3jokeHWs W HUACT C
WU3MEHEHUEM CTEIICHU OKUCIICHUS:

a) CU(OH)2 = CuO + H,0; B) 2KNO3= 2KNO,+0y;

0) CuO + H2 = Cu + H20; r) CaCO; = CaO + CO,

4. Hanumure peakiuu, YKaKuTe THIT PEaKI|H:
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a) pa3JI0XKEeHUS YTOJIbHON KUCIIOTHI; B) pasnoxenus ruapokcuaa meau(Il);
0) moay4yeHus: aMMHaKka U3 MPOCThIX BEILIECTB;
T') B3aUMOJICHCTBHE a30Ta C KUCIOPOIOM
5. Harmumure peakiuu, yKaKUTE TUIT PEAKIIUN:
a) J)KeJIe30M U CEPOW; B) okcuioM Oapus u okcugoM cepbi(lV);
0) OapyueM U CepHOM KUCIIOTOM; r) okcupa cepsl (IV) u kucinopoaom;
6. VYpaBusiiTe peakuud METOAOM  dJEKTpoHHoro Oamanca. PaccraBbTe
KO3 PpULIEHTBI
HI + H,SO, — |, + H,S + H,0O
H,SO, + Cu,O — CuSO4 + SO, + H,O
HNO3 + FeO — FC(NO3)3 + NO + H,0
KNO;3; + Al + KOH + H,0 — NH;3 + K[AI(OH)4]
SO, + KMnO4 + H,O — K»SO,4 + MnSO4 + HSO,
SO, + K,Cr,0O7 + H,SO4 — KoSO4 +Cr2(SO4)3 +H,0

e 3amaym Ha pacdeT KOJIMYECTBEHHBIX XapPaKTCPUCTUK IMPOIYyKTa PEAKITUU
COCJIMHEHUS; MacCOBOM WM OOBEMHOM JOJM BBIXOJA TNPOAYKTA PEAKIHUU
COCIMHCHUS OT TEOPETHYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHWHA Ta30B;
KOJJMYECTBEHHBIX XapaKTEPUCTHK HCXOJHBIX BEIIECTB W MPOIYKTOB PEaKIIHH;
Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIU OJHO U3 BEIECTB
JIaHO B BUJIE pACTBOpPA C OMPEICICHHON MacCOBOM J0JIEN PAaCTBOPEHHOTO BEIIECTBA.

Nel. Tlpu B3aumoneilcTBMM HATpus KoJuyecTBOM BemiecTBa 0, 5 Moib ¢ BOJOH
MOJIYYHJIA BOJIOpoJ, 00bEMOM 4,2 11 (H. y.) Beiunciaure mpakTuueckuii BbIXOJ Ta3a
(%).
Ne2.  Merajynueckuii  XpoM  MOJy4arOT BOCCTAHOBIIEHHMEM €0  OKCHJA
Cr;03 MeTAIIMYECKUM  QTFOMUHUEM. BBIYHCIATE Maccy XpoMa, KOTOPBIA MOXHO
MOJYYUTh MPU BOCCTAHOBIICHUMU €ro OKCHJAa Maccoil 228 r, eciu MpaKTUYECKUU
BBIXOJ1 XpoMa cocTaBisieT 95 %.
Ne3. Omnpenenure, kakasg Macca MEJIM BCTYIIUT B PEAKLMIO C KOHUEHTPUPOBAHHOM
CepHOM KuciaoToW Ay monydeHus okcuaa cepol (IV) o6vémom 3 1 (H.y.), ecnu
BbIX0J1 okcuaa cepsl (IV) coctaBnsier 90%.
Ne4. K pactBOpy, coaepkamieMy XJIopuJl Kalblius Maccoil 4,1 T, mpuiauam pacTBop,
conepxkamuii pochar Harpms maccoit 4,1 r. OmpenenurTe Maccy IOIYYSHHOTO
ocaJiKa, €CII BbIXO]I MPOAYKTa Peaklnu cocTaBisieT 88 %o.

e 3ajaHKs HA COCTABJICHUE MOJEKYJISIPHBIX U MOHHBIX PEAKIUI C y4aCTUEM

OKCHUJIOB, KHUCJIOT, OCHOBAaHHMH W COJICH, MOHHBIX pEaKIMil THUIPOJH3a COJICH,

YCTaHOBJICHHE U3MEHEHUS KHUCIIOTHOCTH CPEJIbI.

1. Kakue u3 coneii RbCl, Cra(SO4)3, Ni(NO3),, Na;SO3; moaBepraroTcst ruposinsy?

CocraBbTe HMOHHO-MOJICKYJISIDHBIC M  MOJICKYJISIpHBIC ypaBHEHHS THAPOJIM3a
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cooTBeTcTBYIOIMX coneil. Kakoe 3nauenue pH ( > 7 <) UMEIOT pacTBOpPbHI ITUX

coJiemn?

2. HanuiuTe nojiHoe ¥ COKpallieHHOE YpaBHEHUS PEaKIIiA:

KOH (p) + HCI (p) = KCl(p) + H,0 (mpn)

Ca0 (okcum) + 2HNO; (p) = Ca(NOs), (p) + H20 (max) Mg(OH), (v) +
H2SO4 (p) = MgSOu(p) + 2H20 (mn)
CuCl, (p) + 2KOH (p) = 2KCl(p) + Cu(OH),|

Al(SO4)s (p) + 3BaCl; (p) = 3BaSO,] + 2AICI;(p)

K2S + 2HCI = 2KCI + H,S1
Na,CO3z + 2HNO3; = 2NaNO; + H,O + CO,?1
Mg + H2SO4 = MgSO4 + Ha1
Pa3nen 3. PacTBopsl

3anat11/1 Ha IIPUTrOTOBJICHUC PACTBOPOB.

1. Onpenenure, CKOJBKO IPaMMOB BEILIECTBA HYXKHO JJI HPUTOTOBIECHUS 25 M
10 M pactBOpa ruApoKcuaa HaTPUsl.

Otser: 10T

2. Onpeaenure, CKOJIBKO T BOJIbI HE0OX0 1Mo nipubaBuTh K 45 T pactBopa NaOH
(0=6%), 4TOOBI MOTYYUTH KOHEUHBINH PACTBOP C MacCOBOI aoeit 1%.

3. Omnpenenute MacCoOBYIO JIOJIIO BEIIECTBA B PacTBOpPE, KOTOPBIM OBbLT MOTydYeH
npubasiieauem 175 r KCI (0=20%) x 1000 r Boab
4. OnpeenuTe MacCoOBYIO JOJIFO BEIIECTBA B PacTBOPE, KOTOPHIN ObLI MOJyYEH
npuoasieHreM 30 T Na;COy4 x 1000 r BobI

Pa3znen 4. CtpoeHue u cBOIiCTBA HEOPTaHUYECKHUX BelleCTB

3amaun  Ha pacueT MaccoBOM JOJAM (Macchl) XHMMHYECKOTO JJeMEHTa
(coenuHeHus) B MOJIEKYJIe (CMecCH).

BapuanT 1. Beraucnuts MmaccoByto 1010 azota B Hutpate Kanbimsa (Ca(NO3);

BapuanT 2: Beruuciure comepkanue kuciopoja B nepmanranate kanus (KMnOy)
BapwuanT 3: Beruuciure conepkanue cepbl B MuHepaie nupute (FeSy)

BapuanT 4: Berunciinre MaccoByio 7010 cepedpa B okcuze cepedpa (Ag20)

[IpakTuueckne 3amaHus MO KiIacCU(UKAIIMU, HOMEHKJIATYPE U XUMHUYECKUM

dhopMysiaMm HEOpPTraHUUECKUX BEIECTB Pa3IMYHBIX KJIACCOB.

1. Brimmcatb OTACJIBbHO OKCHUAbI, OCHOBAaHMs, KMCJIOTEI M COJIN. I[aTB Ha3BaHMU:I.

A b B T i E K 3
1| Na,O | NaOH | CO;, SO3 MgO |[HNO; | Ba(OH) | CO MnO,
2
2 SIOZ Zn0O H3PO4 Aggo N203 Cr03 MnO HF HZS|O3
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3| H,SO, | CO» Ca(OH)z BeO LiOH [ CrO Mn,O3 SO;3 SiOz

4 A|203 BaO MgCOz CU(OH) Zn0O szOg HMnO4 Ca(OH)z K3P04
2

5/ NO HNO3z | MnO NO, HCI H,SO,4 | NO, FeO P,0Os

6| MgSO4 | SO, Cl,05 H,Si0; |AI(N | CO NO AL,O3 BaO

O3)3

7| FeO KzCOg F9203 Hg(N03 CaO Ba(O Ag2504 PbSO3 AgOH
)2 H).

2. CoCTaBUTH (1)0pMy.TII)I BBICHINX OKCHUIOOB 3JICMCHTOB C ITOPAAKOBBIM HOMCPOM:

1)14, 34, 41 2) 75, 16, 3) 33,50, 40 4) 6, 35, 24 5) 21, 25, 32

3. CocTaBUTh MOJICKYJIIpHBIC (POPMYJIBI OKCHIOB, MOJAMKUCATH XapaKTep OKCHJIA U
COCTaBUTH (POPMYJTy COOTBETCTBYIOIIETO THAPOKCHUIA !
1) a3oTa co crenenbto okucaenus +1, +2, +3, +5

2) XJIOpa cO CTeNeHblo OKucaeHus +1, +3, +5, +7

3) mapraniia co CTeeHbI0 OKucaeHus +2, +3, +4, +7
4. BeimucaTh OTJICNIbHO O€3pa3IndHble, OCHOBHBIC, KUCIOTHBIE M aM(pOTEPHBIE

OKCHU/IBL:
A |B B T i E K 3 71
1 | Na,O | CaO CO, SO; MgO | N O3 | BaO CO MnO,
2 SIOZ Zn0O P205 AgzO N203 Cng MnO MnO, NO
3150, |CO, CaO BeO Li,O |CrO | Mny,O3|SOs3 SiO,
4 | Al,O3 | BaO SeO, |[CuO Zn0O | Cr,03 | MnO, | CaO CrO;
51 NO N203 MnO NO-, Na,O 803 NO-, FeO P205
6 MgO SO, C|205 SIOZ Al 203 CO NO AL203 BaO
7| FeO |SO; Fe,O; | HQO Ca0 |BaO |AgO |SO; PbO
5. Brinucarh HepacTBOpUMBbIE OCHOBaHUS U 11EI04H. JlaTh HA3BaHMSL.
A b B I J1 E XK 3 141
1 [Na;S |NaOH |CO, [SOs |Mg(OH |HNO; |Ba(OH) [CO | Cu(OH)
04 )2 2 2
2 [CsOH |Cu(O |HsPO, [NaOH |[N,O; |Cr(O |MnO | KOH | H,SiO;
H), H),
3 |H,S0, |[CO, |Ca(O |BeO |LiOH |[CrO |Sr(OH) |SO; |Sr(OH)
H)z 2 2
4 | Al,O; |Ba(O MgC | Cu(OH) | ZnO Cr,03 [ HMnO, | Ca(O | K3POy
H), O, 2 H),
5 |LiOH [HNO; |Mn(O [NaOH |HCI | CsOH |Fe(OH) |FeO |[P.Os
H)Z 2
6 |MgSO [SO, |LiOH |HSiOs |AI(NO; |CO |NaOH |AL, |BaO
4 )3 Os
7 |Cu(O | K,CO;3 | Fe,0O3 | Hg(NO | Ca(OH) | Ba(O | Ag.SO, | Ba(O | KOH
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H),

3)2

2 H). H).

L HpaKTI/I‘K?CKHe 3alaHrsA  Ha OIIPCACIICHUC XUMHYECKOM aKTHMBHOCTHU

BCIICCTB B 3aBHCHMMOCTH BHOA XUMHUUYECKOM CBS3M U THIIA KpHCT&J’IJ’IH‘IGCKOﬁ

PCHICTKU.

1. Pacmpenenuth JaHHBIC BEMIECTBA B TAOJIUITy COTJIACHO UX THITY XUMHUYECKON

CBSI3H.
HNonnag KoBanentHasa KoBasieaTHasa Mertanmnueckas
CBA3b MOJISIPHAS HETOJISIPHAS

MgClz, H2, COZ, Na|2, HF, Al, ZnO, Fe, Brz, CagNz, 02, 803, HBF, Aleg,

CuSn(cruiaB)

2. IlpousBennute COOTBETCTBHE:

Bunel cBs3u Bemecrsa
1. KoBanieHTHas1 HENOJISIpHAS A) Xnopuj Kajabius
2.KoBaJieHTHas noJisipHast b) ®Top
3.MonHas B) Iunk
4 Metamnueckas ") AmMuax
S.BonoponHas JI)Anerunex

E) Oxcup 6apus

e 3ajaHus Ha COCTABIICHUE YPABHCHHM XMMUYECKUX PEAKLMMU C y4aCTHEM

IMPOCTBIX U CJIOKHBIX HCOPIraHMYCCKUX BCIICCTB: OKCHUAOB MCTAJIJIOB, HCMCTAJIJIIOB H

aM(OTEPHBIX DJIEMEHTOB; HEOPTraHWYECKUX KHUCIOT, OCHOBAaHUN M aM(pOTEpPHBIX

THAPOKCUIOB, HEOPTAHUYECKUX COJICH, XapaKTepU3yIOIINX UX CBOMCTBA U CIIOCOObI

MTOJTYYEHHS.

3aKOHYUTE yPABHEHHUSI PEAKIINNA:
Na,O + HQS(I/I36) —

BaO + SiO; ()—
Fe,03 + C (H)—
FeO + O, ()—

KOH(tB) + Zn(OH); (t)—
NaOH(konm) + Fe(OH); —

NaOH + Al,O3; +3H
KOH + NaHCO;3; —
Al + KOH +H,0 —

20 —

MgOwu36) + HCIl —
K20 + ZnO (t)—
CaO + 2H; (t)—
NH,OH + P,O5 —
KOH + AI(OH); —
NaOH(tB) + Al,O3 (t)—
Ba(OH). + Ba(HCO3); —
NaOH + NH4HS —
Zn + NaOH(tB) (t)—
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Cl; + Ca(OH),; — H>SO, + Mg(OH), —

HCI + CuO — HCI + Be(OH), —
HsPO4 + Zn(OH), — HCI + AI(OH); —
H,SO4 + ZnO — HCIl + AgNO; —
H,COs (t) — H,SO;3 (t)—
H,SiO; (t) — H4P>0- (t)—>

HNOS (t) — 3 HNO; (t)—

Pa3gen 7. CTpoeHHe M CBOIICTBAa OPraHMYECKHUX BellecTB
o 3alaHusl Ha COCTABJICHHE HA3BaHUM OPraHMYECKUX COCIMHEHHMH I10
TPUBHAIIBHOU WJIM MEKIYHAPOIHON CUCTEMATHYECKON HOMEHKIIATYPE;

1. HazoBuTe NpUBEACHHBIE HUXKE YIVIEBOAOPOJAbl 10 MEXKIYHAPOIHOU

HoMmeHknarype [UPAK:
CH; CH;
CH;—CH—CH;—{JJH— CH; CHj—CHQ—(L — CH - CH;0OH
b oo
CH; - CH; CH; - CHjs CH;
CH;—{|3—(|3 — CH-CH;-CH; CH3—{|2—CH—CH2—CH1—CD-DH
{|2H3 l:H; {|3H3 {|3H3

2. IlpuBeneHHOMY HIKE YTJIEBOAOPOIY JdaiiTe Ha3BaHUE IO HOMEHKJIATYpe
IUPAC, ykaxxnte CKOJIBKO NMEPBUYHBIX, BTOPHYHBIX, TPETUYHBIX W YETBEPTHUYHBIX
aTOMOB  yIJepoJa CONEPKHUTCA B ankaHe. M3oMepoMm Kakoro yrieBojopona
HOPMAaJIbHOTO CTPOEHUS SABJISIETCS I[&Hﬁblﬁ yraesonopox? Hanummre ero popmyy.

a
} CHy-CH; CH,-CH;
HiC—CH, CH H,C~CH-C~CH,
CH,-CH-CH, HyC—CH, ' CH,-CH,
CH;

3. Harumure cTpyktypHbIe (POPMYJIIBI COSTUHEHUH TI0 NX HA3BAHUSM:
a) 2,5-TMMEeTUITEKCEeH-3;
0) 2-MOHOMETHII-3,5-TUTTPOTTHIIHOHAH;

B) 2,5 - TUMETUII - 3-HUTPOreKCaH;
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r) 2,3-IUXJIOpPreKCaHoBasi KUCIIO0Ta;
1) 2 - aMMHOOYTaH.

4. Hamumure cTpyKTypHbIE (OPMYJIBI BCEX COEIMHEHMN COCTaBa: HA30BUTE
MOJIyYEHHbIE COCAMHEHUSI.

a) CsH1o; 6) C5H110H; B) C5H11N02.

3amaHus HAa COCTABJICHHE IIOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX (HOpMyT
OpPraHUYECKUX BEIICCTB OTICIBHBIX KJIACCOB.
5. Hammummute mostHbIE B COKpaIleHHBIE CTPYKTYpPHBIE (OPMYIIBI .
2,2,3,4-TeTpaMeTUITICHTaH 2,3,6-TpuMeTHI-3-3THITENITaH
2,5-TUMETUIITeKCEH-3; 2-MOHOMETHII-3,5-TUTIPONTUITHOHAH;

2,5 - numMeTun - 3-HUTPOTreKcaH; 2,3-IUXJI0opreKcaHoBasi KUCI0Ta;
2 - aMuHOOyTaH. 4 - MeTWINUHTEH-3  2,2-TUMETUIOYTHH -3

6. CocrtaBbTe CTPyKTypHBIE (QOPMYIBI TpEX AJIKWHOB, KOTOPHIE HM30MEPHBI 2
MeTui0yTagueny-1,3./{aiite uMm Ha3BaHUS.

o 3ajmaun Ha ompejeNneHre npocrediedt  (Gopmylbl  OpraHuYecKOn
MOJIEKYJIbI, HCXOJIsl U3 DJIEMEHTHOTO cocTaBa (B %).

1. KaxoBa ¢opmyna coequHeHrs, B KOTOPOM MaccoBas JI0JIsl KaJiusl paBHA
0.565, yraepona — 0.087, kuciopoaa — 0.348?

2. BeiBeaute nmpocTeiinryio GopMyITy COSAMHEHUS, €CIIH U3BECTEH €ro
AJIEMEHTHBIN COCTAB:

a) yraepogaa 0.2730 (27.3%) u xkucnopona 0.7270 (72.7%)

0) xanbims 0.8110 (81.1%) u azota 0.1890 (18.9%)

B) Hatpus 0.1760 (17.6%), xpoma 0.3970 (39.7%) u xucnopoaa 0.4270
(42.7%)

3. Haiimute MonekynsipHyr0 (GOpMyTy COSAMHEHHS a30Ta C BOJIOPOIOM, €CITH
MaccoBasi A0JIsI BOAOPO/ia B HeM paBHA 12.5%, a OTHOCUTENBHAS TIJIOTHOCTH MapoB
ATOr0 BEIIECTBA IO BOJAOPOAY paBHA 16.

4. Tlpu cropanuu 3,636r BemiecTBa oOpasyercs 8 T yriiekucsioro raza u 4,3632
I ¥ BoJibl. Macca 1 Mo JaHHOTO BemiecTBa paBHa 60r. Y CTaHOBUTH
MOJIEKYJIIPHYI0 (DOPMYJTy TaHHOTO BEIECTBA.

4.2.3 TIpaKTHKO-OpMEeHTHPOBAHHbIE 32/IaHUS
[IpakTHKO-OPUEHTUPOBAHHBIE PACUETHBIE 3a/laHHsI HAa AUCIEPCHBIE CUCTEMBI,
UCII0JIb3yeMbI€ B OBITOBOM M MPOU3BOJACTBEHHOM JIEATETLHOCTH YEJIOBEKA

1.Boxa

45



Haspanue Temel Tema 3.1 «IlonsTre o pactBopax»

Pe3ynbprar oOyuenus |[PaznmuyaTh UICTUHHBIE PACTBOPHI

OO0mye KOMIIETCHIINH OK 01, OK 02 IIK 3.2

B kpyxeBo OyaTo ofeTsl

JepeBbsi, KycThl, IPOBOJIA.

KaxeTcst cka3zkoro 370,

A B CYIIHOCTH — TOJIBKO. ..

3ananue:

1. KTo 1 xorjia BriepBbI€ OCYIIECTBUI CUHTE3 BObI?

2. Kakoit Bo31yX TsiKesnee - CyXOod UM BIa>KHBIN?

3. B kakom oprane denoBeka COAEPKHUTCS HauOOJbIIIEe KOJIMYECTBO BOJBI, a B
KaKOM — HauMeEHbIIee?

4. HazoBuTe BOCEMb HAMMEHOBAHUIN COCTOSIHUS BOJIbI, IPUHSTHIX B METECOPOJIOTUH

— CKOJIBKO MOJIEKYJ BOJbI B OKeaHe?

. UTo Tako€ CHEKUHKH?

. Pacniamarotcst v B Bojie Ha MOHBI €€ COOCTBEHHBIE MOJICKYJIbI?

. MoxeTt 11 Boaa ropets?

. MoxeTt 11 Boaa Te4b BBEPX?

. [lepeuncnure xumudeckue U GU3NUECKUE CBOMCTBA BOJIBI.

O© 00 N o O1

10. Poib BOABI B )KU3HU YETIOBEKA.
1. Tunoxjiopura KaJaus

HasBanue Temsl Tema 3.1 «IlonsTHE O pacTBOpax»

Pesynbrat oOyuenus |[PaznuyaTh MICTUHHBIE PACTBOPHI

OO1mme KOMIIETEHITUH OK 01, OK 02 TIK 3.2

IIpu ctupke rps3ubix Bemer Onbra CepreeBHa MOIb3YETCS XJIOPCOAEPHKAILIAM
oTOeIMBaTEIIEM.
3amanue:
1. Yro mpu 3TOM IPOUCXOIUT?
2. Kakoe BemniecTBo MposiBsieT 0TOSTUBAIOIINE CBOWCTBA?
3. Hamumure peaknuio pas3ioKEHUS THUIIOXJIOPUTA Kajus Ha BO3AyXe IpH
JEUCTBUM YTIIEKUCIIOTO rasa.
4. Hanumumre peakiyio MOJydYeHUs TUIIOXJIOPUTA Kallisd U3 XJopa U THIPOKCHIA
HaTpHSL.
2. P:xkaBumHa
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Ha3zBanue tembl Tema 3.1 «IlonsiTie 0 pacTBOpax»

Pe3ynbprat oOyuenus |[PaznuyaTh UICTUHHBIE PACTBOPHI

OO01111e KOMIIETEHIINT OK 01, OK 02 IIK 3.2

Banepuii SIkoBieBUY )KMBET B KBAPTUPE, T/I€ OYEHb CTaphbIe TPYOHI.
3ananue:
1. W3 4ero coCTOUT CIION pKaBUMHBI?
2. K kakoMmy Kjaccy coeMHEHU OTHOCUTCS pPrKaBUMHA?
3. HamumuTe peakiuio pacTBOPESHHSI PKABUNHBI.
4. IlpemnoxuTe METOIbI OYUCTKU TPYO OT pKABUUHBI.
3. IloBapeHHas coub

Hassanue TeMbl Tema 4.2. «DU3HNKO-XUMHYECKHE CBOMCTBA

HCOPTraHNYCCKHX BCIICCTB»

Pesynbrat oOydeHus |YcTaHaBIMBATh 3aBUCUMOCTh (PU3UKO-XUMUYECKUX
CBOMCTB HEOPTaHMYECKUX BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, & TAKXKE THUIA
KPUCTAJUIMYECKON PELIECTKU

OOmue KOMIICTCHITUH OK 01, OK 02 TIK 3.2

N3BectHo, uTto B Mupe mgoObiBaercs mnpumepHo 100 MHITHOHOB TOHH
MOBapeHHOM coiu B roA. Ha mnuieBble HYXIbl PacXOAyeTCAd OKOJO OJHOM
4eTBEPTOM YacTH 3TOro KoiudecTsa. Kyna e uaer octanbHas coib?

[ToBapeHHasi coOJib COBEPIIEHHO HEOOXOAMMAa MNpPH MPOU3BOACTBE MSCHBIX U
pPBIOHBIX ~KOHCEpPBOB, OHA HCIOJB3YETCSd B  METAUIYPrHYECKOM  OTpaciu
IPOMBIIIJIEHHOCTH, MpH 00pabOTKE MEXOB U pa3IMYHBIX KOX, B IIpoLEecce
NPUTOTOBJICHHUS] MbLIa, HWIAET [ TOJYyYEeHHsS KaJbIIMHUPOBAHHOM  COJIbI,
npuMeHsercs B MeauirHe. OCHOBHOM NMOTPEOUTENh COJM - XMMHUYECKasl OTpacib
MPOMBIIUIEHHOCTU. B 3TOi 00jacTu MCmosib3yeTcss HE TOJNBKO cama COjb, HO H
AJIIEMEHTBI, COCTABISIOIIME €e. B mponecce 3ieKkTposiM3a €€ pacTBOpa MOJYy4YaroT
XJIOp, BOJOpPOA M eIkuil Hatp. M3 pacTBOopa €AKOro HaTpa MOJYy4aroT TBEPAYIO
11es104b - KaycTuk. CoeinHsIsl BOJAOPO/I C XJIOPOM, MOJTYyYaIOT COJSHYIO KHUCIOTY

3aaHue: COCTaBbTE YPABHEHUS, ONIMCAHHBIX B TEKCTE PEaKIUN

4. Hon

«
HasBamie TeMbl Tema 4.3 «Mnentudukanys HeOpraHUYECKUX

BCIICCTB>»
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PCSYJIBT&T 06y‘ICHI/I}I HCCHGI{OB&TB Ka4CCTBCHHBIC pCaKIINH

HCOPIraHNYCCKUX BCUICCTB

OO01111e KOMIIETEHIINT OK 01, OK 02 IIK 3.2

Ha Genyto canderky mposuiu Ho, NONbITaTUCh BRIBECTU €T0 C OMOIIBIO
orOenuBarens «Ilepconby, 3aTeM XJI0pHask U3BECTh, HO MISATHO HE UCUE3JIO.
UT0oOB! yIanuTh MITHO, KAKOE CPEACTBO HAJIO UCIIOJIB30BATHCS C OKUCIUTEIbHBIMU
WM BOCCTAHOBUTEIIbHBIMU CBOMCTBAMMU?
3amanue:

1. HamummTe Ka4yeCTBEHHYIO PEaKklMIO Ha onpeaesieHue noaa?

2. OnuivTe npuMEHEHue oia B OBITY.

3. B xakupb nmpoaykTax comepkuTcs ion?

5. KapOokcurepanus
Tewma 4.3 «nenTudukamnyst HEOPraHUIECKUX

Ha3Banune TeMbl
BEILIECTB»

Pe3y.HBTaT 06y‘leHI/I$I HCCHGZ{OB&TB Ka4CCTBCHHBIC pCaKIINH

HCOPIraHNYCCKHX BCIICCTB

OOmmme KOMITIETCHITUH OK 01, OK 02 TIK 3.2

A 3HaKOMO JI1 BaM MOHATHE «KapOoKcuTepanus»? B TepaneBTUUECKUX HENIX

UCIIOJIB3YIOT Ta3000pa3Hoe BemiecTBo. [1o 3Tol mpuunHe mojo0HyI0 METOAUKY
Ha3bIBAIOT «TA30BBIMU YKOJIAMI». JTa METOANKA UCIIOJIB3YETCS IS JICUCHHUS
CEpJIEYHO-COCYIUCTHIX 3a00JI€BAHUA, TOBBILICHHS JTACTUYHOCTH KOXKHU.
[ToBbilIEHNE COEPIKAHMS ATOTO ra3a B KPOBU TOBOPUT O HEKAUECTBEHHOM (PYHKIIMU
kpoBu. CaMoe yIUBUTENIHOE, YTO OHO UCIOJIB3YETCS B TBEPIOM BUJIE B MTUIIEBOI
IPOMBIIIIEHHOCTH JUIsl XpaHEHUs U IEPEBO3KHU MPOAYKTOB: PHIObI, Msca,
MOPOKEHOTO.

3ananue. BriOepute oquH NpaBUIIbHBINA OTBET:
1. O kxakoM BemiecTBe UAET peUb?

A)yrnekuciblii Ta3 b) kucnopoa B)aMMHaK
2. KakuMu XMMHUYECKMMH CBOMCTBaMH 00J1a/1a€T 3TO BEIIECTBO?
A)  Kucioraeimu  bB) ocHOBHBIME  B)aMdoTepHBIMU
3. C 4em MOXKET BCTyIaTh BO B3aUMOICHCTBUE?
A) ¢ BOJI0li, OCHOBHBIMH OKCHJIAMH, IIEJI0YaMHU, HEKOTOPBIMHU COJISIMH
b) ¢ BoaoM, KUCIIOTHBIMH OKCHJIAMHU, LIEJI0YaMHU, HEKOTOPBIMU COJISIMU
B) ¢ Bomoii, KHCIIOTHBIME OKCHIAMHU, KUCJIOTAMHU, HEKOTOPBIMHU COJISIMH

4. C noMouipIo Kakoro BEUIECTBA €r0 MOKHO OOHAPYKUThH?
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A) OcHondranenna b) OGpoMHO#I BOJAbI B) H3BECTKOBOM BOIbI

5. TlpuBenute pakThl, KOTOPBIEC JOKA3BIBAIOT OTPHUIIATEIHLHOE BIUSHUE 3TOTO rasa
HA JKEJTyIOUYHO-KHUILIEYHBIN TPAKT YEJIOBEKA.

6.
7. byraguen

Tema 7.2.
CBoliCcTBa OPraHUYECKUX COCTUHEHUM
ccrienoBaTh Ka4€CTBEHHBIE PEAKIIUU

Ha3Banue teMbl

Pe3ynbTaT 00yueHus
OpraHUYECKUX COCUHEHUN OT/IETBHBIX KJIACCOB

OOmmme KOMIIETCHITUH OK 01, OK 02 TIK 3.2

B magame XIX Bexka B AHINIMH CTaad MOJHBIMHM IUIAId W3

BOJIOHETIPOHUIIAEMON TKAaHM, HA3bIBAEMbIE MAKMHTOIIAMH. OTO HA3BAHUE OHHU
MOJYYUJIM B YECTh AaHIVIMICKOro XuMHUKa MW u3zo0perarens Y. MakunToiia,
MPEJIOKUBIIETO IPOIUTHIBATh IUIAIIEBYI0 TKAaHb PACTBOPOM HATYPAIBHOTO
kaydyyka. OHAKO Ha COJIHIIC TaKHe IJIAlld CTAHOBWJIMCH JIMIKUMHU, 2 B MOPO3HYIO
MOrojy — JOMKUMHU. DTH HEJIOCTATKU YCTPAHWII JIPYTOil BBIAAIOIIUMNCS aHTJIMYaHUH
Y. I'yneup.

3amanne

[Touemy mamieBasi TKaHb UMeJIa TAKUE HEIOCTATKHU.

[Ipennoxute cnocod ycTpaHeHUs UX, MOBTOpUB OTKpbITHE Y. ['ynbupa.
Kaxk Ha3pIBaeTcs 3T0 coequHeHnE?

Hanummre cTpyKTypHYI0 (POpMYITy 3TOTO BEILIECTBA.

['1e mpuMeHsieTes 3TO BEIIECTBO B HACTOSLIEE BpEMS?

oW

8. MoJsiouHasi KHCJI0TA

Tema 7.2.

CBOiICTBAa OPTraHUYECKUX COEAUHEHUI
OOOCHOBBIBaTH ~ 3HAUYEHHWE W TMPUMEHEHHUE

Ha3Banune teMbl

Pesynbrat oOyueHus
OpraHUYeCKUX BEIIECTB B OBITOBOM U

OO1me KOMIIETEHITUH OK 01, OK 02 TIK 3.2

HpOMC)KyTO‘IHBIM IMPOAYKTOM oOMeHa Y TCINIOKPOBHLIX KUBOTHBIX SBJISACTCA
MOJIOYHASI KMCJIOTA. 3arax dTOH KHCIJIOTHI KpOBOCOCYHIMC HACCKOMBIC YJIABJIMBANOT
Ha 3HAYUTCIbHOM PAaCCTOSHUU.

3amanue
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1. Tloyemy HacexkoMmble (KOMaphl) OBICTPO HAXOMAAT CBOIO KEPTBY?

2. YcranoBute (HOpMYITy MOJIOYHON KUCIOTHI, KOTOPast IOMOTAeT HACEKOMBIM
HaXOJUTh TEIUIOKPOBHBIX >KUBOTHBIX, €CIM MAacCOBBIE JIOJIM AJIEMEHTOB B HEM
cocTaBisIIOT: yraepona - 40,00%, Bomopona - 6,67%, kucnopona - 53,33%.

3. CocraBbTe CTPYKTYpHYIO (POpMYJTy MOJIOYHOM KUCIO0THL. HazoBuTE KHCIOTY
no HoMeHkiarype MIOITAK.

4. Ha ocHOBaHMM CTpPOEHUS MOJOYHOM KHCIJIOTBI CHAEIANTE BBIBOA O €€
XMMHYECKUX CBOHCTBAX.

5. Haiimute B WUHTEpHETEe WIM JAPYTUX HUCTOYHUKAX HWHPOPMAILUIO O

IMPUMCHCHNUU MOJIOYHON KMCIIOTEIL.

4.2.3. 3apanus Ja60paTopHbIX padoT

Oo6opynoBanue jgadoparopun ¥ padoumx MecT JadOpPaTOPHMM: MEH3YPKU,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHBIC U TOKPOBHBIE
CTeKJa, IUIAHIIEThl JJIS KameJbHbIX peakiuii, QuiabTpoBanbHas Oymara,
IPOMBIBAJIKH, CTEKJISIHHbIE NPOOUPKH, PE3UHOBBIE NPOOKH, (POHAPUKH, HAOOP
PEaKTUBOB, CTEKJISIHHBIE MAaJOYKH, IITATUBBI I NMPOOUPOK; MEPHBIC IUIMHJPHI,
BOPOHKHU CTEKJISIHHbIE, BOPOHKM JIeTUTeNbHbIe UuauHApudeckue (50-100 wun),
CTYNKM C NECTUKOM, (haphopoBbIe YaIIKW, TUHUETHI, PUIBTPEI OyMakHble, BaTa,
MapJisi, 4acOBBI€ CTEKJIA, SJEKTPOIUIUTKH, JAOOpPATOpPHBIC IITATUBHI, CIIMPTOBBIC
TOpEeJKY, CIUYKHU, MpUOOp JI MOJTY4YeHUs ra3oB (WM MpoOHUpKa C ra300TBOIHOMN
TpyOKOM), JAepKaTenu nJjisi TPOOUPOK, CKISHKH JJisi XPaHEHHsS PEaKTHUBOB,
pa3aaTouyHbIe JOTKH; XuMuueckue crakanbl (50, 100 u 200 mi); mmaTenu; THHIETHL;
TUTENFHBIC HIUIIIBI; CEKYHIOMEpPHI (TaiiMepsl), MepHbIe Tpooupku (Ha 10-20 M) u
MepHbie KoJIOBI (25, 50, 100 m 200 wmu1), BoasHas OaHst (WM TEpMOCTaT),
CTEKJISIHHBIE MaJOYKH; KOHUYECKHE KOJObl s TutpoBanus (50 u 100 wmn);
WHJMKAaTOPHbIE TOJIOCKM [Js1 ompeneneHuss pH u craHmapTHas WHIUKATOpHAas
IIKaJIa; YHUBEPCaJIbHbI HHANKATODP; nuneTku Ha 1, 10, 50 M (unu mo3atopsl Ha 1,
5 u 10 mu), OropeTku sl TUTpPOBaHMS, MeauuuHckue mmmpuibl Ha 100-150 mu,
nabopaTopHbIe W/WIM aHAIUTUYECKHUE Bechl, pH-MeTphl, cynmibHbINA mKad, U Ap.

JabopaTtopHOe 000PYI0BAHHUE.

Pa3nen 2. Xumnueckue peaxkuuu Jlaboparopuas pabora "Turbl XuMHYeCKUX
peakui'.

Ha3Banune TeMbl Tema 2.2.
DJIEKTPOIUTHYECKAS JUCCOLMAIMS M MOHHBIN
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o0OMeH

Pe3ynbTaT 00yueHus Uccnenosanrie TUNOB (11O COCTaBY M KOJIUYECTBY
UCXOAHBIX U 00pa3yIOIINXCS BEIIECTB) U
IIPU3HAKOB XMMHUUYECKUX peakuuil. [IpoBenenue
peaxiuii HFOHHOTO OOMEHa, OTpeeNIEHUE CPeIbl
BOJIHBIX PaCTBOPOB

OO01111e KOMIIETEHIINT OK 01 OK4

Bompocsr qist nomycka k mabopatopHoii pabote

a) chopmynupyiTe Lenb JIaHUPYEMOTO SKCIIEPUMEHTA
1. ITpu KaKuX yclIOBUSIX BO3MOXHBI HEOOPATUMBIE peakLuu?
2. Boamosxna nu peaknus: HCl + KOH = H,0 + KCI
3. 3anuImTe TUIBI XUMHUYECKUX PEAKIIMHA 110 UMEIOIMMCS KIACCU(PUKALIHAIM.
4. Nomummate peaknuto: ZNCl, + NaOH =? + ? . Ilouemy Bo3MOXHa 3Ta
HeoOpaTuMas peakuus?
5.3anumuTe HEOOPATUMYIO PEaKIINI0, KOTOpask MPOTEKAET C BhINAICHUEM
ocaJKa.
[IpoBeneHne OnbITOB

O6opynoBaHue U MOCy1a PEaKTUBBI

CrexisiHHBIC TTPOOUPKU pactBop ruapokcuaa Hatpus (NaOH),

PactBop consnoii kucaotsl (HCI)

PactBop cynbdara meau (1) (CuSO,)

PactBop kapOonata Hatpus (Na,COs)

PactBop cynbdara maraust (MgSOs,)

PactBop xsopuza xenesa (I11) (FeCls)

AJITOpUTM NpOBEAECHUS OonbITa | Bonpoce! u 3a1anus

OnwiT 1. Peaknun, uaymme ¢
o0pa3oBaHHeM OCAJIKA.

[1po0IeMHBII OTBIT. Yrto BbI HAOIMIOMAaETE?
Hareiite B Tpu mpoGupku mo 2 mu | Kakoil BeT nMeroT 00pa3oBaBIInecst

l’)
pactBopa  xmopuma  kenesa  (III), | OCAAKH:
CocraBpTe ypaBHCHUS

COOTBETCTBYIOIIUX XUMHUECKUX
pEaKIuu.

cyabpata Maraus, cyiabpata MeOu U
npuOaBbTe B KaXIYI0 MO TaKOMY K€
KOJIMYECTBY LIECJIOUH.

CpaBHHUTE IIBET OCAAKOB

Ocaiku COXpaHsANTE 10 CICAYIOIIETO
OIIbITA
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AJITOPUTM NPOBEACHUS ONbITA 2 Bonpocsl 1 3a1anus

OnbiT 2. Peakuum, uayuue ¢
o0pa3zoBaHueM €JIA00T0 YJIEKTPOJIUTA

K IMOJIYYCHHBIM B IPCAbIAYIICM CocraBpTe MOJICKYJEIPHBIC W HMOHHBIC
OIIBITC OCaJKaM THAPOKCHAOB JKCJIC34a, | YPABHCHUSA COOTBCTCTBYIOIIUX pCaKHHﬁ.
Maromsaa MW MCAU HpHHeﬁTe pacTBOp OOBsicHUTE Ha6JIIOI[a€MI)Ie U3MCHCHHUS B
COJITHOM KHCJIOTBI J0 IIOJIHOT'O HX HpO6HpKaX.

pacTBOpEHUSI.

AJITOPUTM NPOBEJICHUS OMbITa 3 Bornpocsl n 3aianus

OnbiTr 3. Peakuum, wuaymme ¢
oOpa3oBaHueM rasa.

K pactBopy kapObonata HaTpus | OObSACHUTE BBIJECICHHE ra3a.
TpuseiiTe OCTOPOKHO pacTBOp consHoi | COCTaBbTE MOJICKYJISIPHBIC U HOHHBIC
KHCIIOTHI YPaBHEHUSI COOTBETCTBYIOIINX PEAKLIUM.
OOpatuTe BHUMaHHE Ha BbIICIICHUE

rasa.

O06paboTKa pe3yIbTaToOB:

1. TIpoananm3upoBaTh MOJYYCHHE COOTBETCTBYIONIUX PE3YIHTATOB THITAM
XAMHUYECKUX PEaKIUH.

2. CdhopmynupoBaTh € 00IIHA BRIBO 00 0OMEHHBIX peaKIusix, UAYIIHNX J0 KOHIIA

Pa3znea 3. PacTBopsl JIabopaTopnas pabota "[Ipuroropiienrie pacTBopoB".

HasBanue Tembl Tema 2.2. DnexTpoiuTrdecKas
JIMCCOIMAIMS. U MOHHBIA OOMEH

Pe3ynbTaT 00yueHus UccnenoBath PU3NKOXUMUYECKUE
CBOMCTBA UCTUHHBIX PACTBOPOB

OO01me KOMIEeTeHIH OK 01 OK21IK 3.2

Bomnpock! aiist nornycka k 1abopatopHoit padbote

1. Hatb omnpenenenue KoHueHTpauuu. CrocoObl BBIPAKEHUS KOHIICHTpAILUH
pacTBOpPOB.

2. Uto Takoe conbBaThl W THApartbl? Ha KkakoM 3Tame pacTBOPEHUS OHHU
obOpazyrotcs?

3. Yro Takoe pactBopuMOCTh? OT Kakux (paKToOpoB OHA 3aBUCUT?

4. Kakyto mMaccy cynbdara Kamusi 1 BOAbl HAJI0 B3STh AJig npurotosieHus 300
rpammoB 20% pacTtBopa?

52



5. Cxonbko rpammoB Boael comepxutca B 200 r 40%-HOoro pacrtBopa
MOBapEeHHOU cOn?
[IpoBeneHue OMBITOB!

O6opynoBaHue U MOCy1a PEaKTHUBBI

Crakan 600m pacTBOp XJIOpUJA HATPUS

CrexiisiHHas aJI04yKa PactBop kapboHata HaTpus

Becbl TexHuueckue PactBop xJytopuaa kanus

Humaap 250 M PacTtBOp rugpokapOboHaTa HATpHUs

apeoMeTp PactBOp cynbdara maraus
PacTtBop xnopuma 6apust

AJ'II‘OpI/ITM IIPOBCACHU OIIbITA 1 BOHpOCBI M 3aJaHUsA

Omnbit 1.1IpuroroButs 500 2 4%
PACTBOPA XJIOPHAA KAJTHA

[IpoOaemMHBIi ONBIT. [IpuroToBeTE pacTBOp
PaccuuTaiiTe Maccy HaBECKH U BOJIbI IIpoBepbTe IIIOTHOCTH paCTBOPA
B3BechTe HaBecky. PaccuuTaiiTe aOCONIOTHYIO OITUOKY
PactBopuTe HaBeCcKy B BOJE. PaccuuTaiiTe OTHOCUTEIBHYIO OLINOKY
[IpoBeppTe KOHIIEHTPALUIO

IIPUTOTOBJICHHOI'O pacTBOpa, HU3MCPHUB
IJIOTHOCTH C IIOMOIIBIO apCoMCTpa

OOpaboTKa pe3yIbTaToOB:
3. TlpoaHaim3upoBaTh MOTYICHHE COOTBETCTBYIOIINX PE3yIbTaTOB

4. Paccuuraiite abCOJIIOTHYIO U OTHOCHUTEIBbHYIO OIIHOKH
5. ChopmynupyiiTe BEIBOI.

Pa3nen 4. CTpoenne u cBOiicTBa HeOPraHUYeCKMX BellecTB. JJaboparopHas
pabota «CBOHCTBa METAJIIOBY.

Ha3Banue TeMbl Tema 4.2. «DUBHKO-XUMUUYECKHUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTBY
Pe3ynbTaT 00yueHus VY cranaBiauBaTh 3aBUCUMOCTD (PU3UKO-

XUMHYECKUX CBOMCTB HEOPTraHUYECKHUX
BEIIECTB OT CTPOCHUSI AaTOMOB U
MOJIEKYJI, a TAK)KE TUIIA
KPUCTAJUIMYECKON PELIECTKU

OO01me KOMIETEHIIAN OK 01 OK4T1IK 3.2

Bomnpock! st nomycka k 1abopaTtopHoit pabote

1. JlaTte onpenesieHUE METaIaM.
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CriocoObl MMOJYyYCHUS MCTAJLJIIOB.

N OEWN

IIpoBeneHne OnbITOB

HazoBute gusnyeckue cBOWCTBA METAILJIOB.

Kakue MeTanibl B3aUMOJEHCTBYIOT C KUCIOTAMU?
Kakue meTamibl B3auMOJEHCTBYIOT C BOJOM?

Kak B3auMOI€MCTBYIOT METAJIBI C PACTBOPAMH COJIEH.

Urto Takoe kopposust MmeTaiioB? Kakue ObIBalOT TUITBI KOPPO3HH.
Crioco0bl 3a1UThl METAIIJIOB OT KOPPO3HUH.

O6opynoBaHue U mocyjia

PCAKTHBEI

CrexisiHHBIE TPOOUPKHU

HATPUH METAIUIMYECKUN

CIIMPTOBKA

Maraum

JepKaTeIb

MeIb

OKCHJI CBHHIIA

okcu xenesza(ll)

OKCH I MCIHN

KHCJIOTa CCpHAasid

Kucnora consaas

AJITOpUTM NPOBEACHUS OnbITa |

BOHpOCBI " 3aJaHUsA

OrmeIT 1. OTHOLIEHWE METAJUIOB K BOJIE.

[1po0IeMHBII OTBIT.
B mmpokuii ctakaH HajgeWTe BOJBI U
MTOJIOYKUTE KyCOUYEK HATPUS WJIN KaJIus.
JloGaBpTe B

pactBop 3  kamenu

dbenondranenna.

Yrto BbI HAOMIOMAaETE?

Kaxk Beget ce6s natpuit? Kakoit ras
BBIJICIISIETCS?

OTMeThTE LIBET pacTBOpA MOCTE
nobasiienus GeHondraaeuHa.
CocTaBbTe ypaBHEHHE PEAKLIUH.

B derbipe mpoOHpKH TOJIOXKHUTE
00 KyCOYKYy Mar"us, aJfOMHUHUS,
Keneza M MeIU U MPUIEUTe HEMHOIO
BOJIBI.
Harpeiite pacTBOpBI Ha CHUPTOBKE.

OO0bsacHUTE HAOIIOJAEMBIE H3MEHEHUS
B ITpOOUpKaXx.

CocTaBbTe MOJCKYJISIPHBIE M HMOHHBIE
YPaBHEHUS COOTBETCTBYIOIINX PEAKIIHMA.

AJITOpUTM NIPOBEAECHUS ONbITA 2

Bormpocs! 1 3ananus

OnpiTt 2. OTHOLIEHHE METALIOB K
KHCJIOTaM.
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[Tonoxxure B mpobupku  mertasuibl | Uto Bel HaOmonaere?

MarHusi, aJlfOMUHUs, Kejae3a U Menu u | OTMeTbTe  W3MEHEHME  1BeTa B
NpUJIeHTE K HHUM PacTBOP COJSHOM | MpOOUpKax.

KHUCJIOTBI CocraBbTe YpPaBHEHHS

COOTBETCTBYIOIIMX PEAKIUN.

AJITOpUTM NPOBEACHUS ONbITa 3 Bonpocsl u 3a1anus

OneiTr 3. OTHOIIEHHE OKCHIOB

METAJJIOB K KHCJI0TaM.

B tpu npoGupku Haneite mo 1 mut | UYto BeI HaOmogaeTe?

pacTBOopa CEpHOM KHUCIOTHI U J0OABBTE OrmeTbTe H3MCHCHHC OBCTA B

Ha KOHYMKE INMATENsi OKCHIbI JKeye3a
(i, wmemu, cBuHna. CoxepkuMoe
poOUpPOK B30ONITANTE.

npoOupKax.
CocraBbpTe ypaBHEHHS
COOTBETCTBYIOIINX PEAKIUN.

O06paboTKa pe3yIbTaToOB:

6. IIpoaHanmu3upoBaTh MOJYUYECHHBIC PE3YJIbTATHI.

7. CdopMynupoBaTh BEIBOJ O 00 OTHOIIICHHUH METAJIIIOB K BOJIC.

8. CdopmynupoBaTh BBIBOA 00 OTHOIIEHUH KUCIOT K METAJUIaM.

9. CdopmynupoBaTh BEIBOJ 00 OTHOIIICHHNH OKCHJIOB METAJIJIOB K KACIIOTAM.

5. ChopmynupoBaTh 00IIHIA BIBOJ 00 0OMEHHBIX pEaKIUsIX, UAYIINX 0 KOHIIA

Pasnen 4. Ctpoenne u cBOCTBAa HeOPraHUYecKMX BeulecTs. JJaboparopHas
pabota «XapakTep AUCCOLUALMU PA3IUYHbIX THIPOKCUIOBY.

HasBanue TeMbl

Tema 4.2. «DUZUKO-XUMHUUYECKUE
CBOMCTBA HEOPTAHUYECKUX BEIIECTB)

Pesynbrat oOydyeHus

VYcraHaBnMBaTh 3aBUCUMOCTD (DU3UKO-
XUMHYECKUX CBOMCTB HEOPraHUYECKUX
BEIIECTB OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TAK)KE TUIIA
KPUCTAJUIMYECKON PELIECTKU

OO01mme KOMIIETEHIINT

OK 01 OK4 IIK 3.2

Bomnpock! a1 nomycka k 1abopaTtopHoit paboTe

W3 nanneix Bemects BoiOepuTe kucioThl: NaCl; Cu(OH) 2; HNO3; NaySO4; HoCO:s.
2. 3akoHunTe NpemioxkeHne: KucmoTel 3T0 3IEKTPOIHUTHI, ...
3. 3akonunte peakiuio: NaS + HNO3; =? + ?

4. Hanmmmre ypaBHeHus guccormanuu kuciaot: HoCOs; HaoS.

5.Kakue nHauKaTophl YKa3blBalOT HA KUCIYIO CpeAy pacTBopa?
6. OcymectBute npeppamienue: SO, — SO; — HySO4 — NaxSO4

7 .Kakue oCHOBaHUS OTHOCATCS K PACTBOPUMBIM OCHOBAHHUSIM ?
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8. 13 nannbix BemectB BeiOepuTe ocHoBanus: NaCl; Cu(OH),; HNOs; NaOH;

H.COs.

9.Hammumure hopMyIiel CeAYOMIX OCHOBAHUMN: TUIPOKCHU KaJHsl, THIAPOKCHU]
Mmaruaus, ruapokcu xenesa (1), ruapoxeny sxenesa (111).

10. Hanmummure ypaBaenus aucconuaiuu ocHoBanuii: Fe(OH)s; Cu(OH);

11. Kakue nHAMKATOPHI YKa3bIBAIOT HA MIEJIOYHYIO CPely pacTBOpa OCHOBAaHUA?

HpOBe,ZIeHI/Ie OIIBITOB

OO6opyaoBaHHE B MOCYA

PEAKTUBBI

CrekIsiHHBIE TPOOUPKH

pactBop cosstHor kuciaotel (HCI)

CIIUPTOBKA PacTBOP YKCYCHOM KUCIOTHI
(CH3COOH),
JepKaTenb pactBop xJyopua ruaka (ZnCly)

pactBop cyibbara Maraus (MgSO,),

pactBop ruapokcuaa Hatpus (NaOH),

pactBop dheHondTagenHa

pacTBOp JIaKMyca

PacTBOPp MCTHUJIOBOI'O OPAHIKCBOI'O

AJITOpUTM IPOBEAECHUS OonbITa |

BOHpOCBI M 3aJaHUs

Onbir 1. CpaBHeHMe XHUMHYECKOMH
AKTHUBHOCTH KHCJIOT

[TpoGieMHBIH ONBIT

HajeiitTe B TOpoOMpKM 1O 2 M

PacTBOPOB KHUCJIOT U JI00aBbTE KYCOUKHU
IIUHKA

Yrto BbI HAOIMIOMAaETE?

Kakoii ra3 BelaeisieTcs

CpaBHUTE UHTEHCUBHOCTD BBIJICJICHUS
rasa
Hanuiiire MoeKkyJsspHble W HOHHBIE

YPABHEHUSI pEAKIUH.

AJITOpUTM NPOBEACHUS ONbITA 2

Bormpocs! 1 3aianus

OmnbIT 2. XapakTep
3JIEKTPOJIUTHYECKOH TMCCONNANNH
THPOKCH/IOB

[1po6ieMHBI OTBIT

B nBe mnpoOupku BHecutre no 10
Kameyib pacTBOpoB: B mepByto — ZnCly,
Bo BTOpylo — MQ@SOs m B Kaxmyio
nmpoOupKy m06aBpTe MO 3 Karm (10
oOpa3oBaHMsI ~ OCaJKOB)  pacTBopa
menoun NaOH. Ocanku pasnenute Ha

Yro BbI HaOIIOHaETE?

Onpenenure XUMHYECKHA  XapakTep
00pa30BaBIIUXCS TUIPOKCHUIOB.

B kakux ciyyasix paCTBOPHIICS OCAIOK?
OCHOBHBIMU 170071 am(pOTepHBIMU
CBOMCTBaMH 00J1aAat0T TUAPOKCUIBI
CocraBbTe CXeMy BO3MO’KHBIX

56



JIBE€ 4acTH, K OJTHON J00aBbTE PACTBOP
kucinorel HCI, x ngpyroi wactm —
pactBop menoun NaOH (u30wITOK, 10
PacTBOPEHHUSI OCAIKA).

YPaBHEHHUM pEaKIuu,

[IpuBenure ypaBHEHHS AUCCOLMALAU

TUAPOKCHUJIOB.

AJITOpUTM NIPOBEACHUS ONbITa 3

Bornpocs! n 3aganus

OneIT 3. KuciaorHo-ocHOBHBIE
HHAMKATOPBI
10. B tpu mpobupku Haneire 10 - 15 | Uro BeI Habmonaere?

Kamejlb JUCTWUIMPOBAHHOW BOJBI U
n00aBbTE B MEPBYIO | Karuio Jiakmyca,
BO BTOpYI0 — 1 Karo deHondranenna,
B TPETHIO — | KaIio METUIIOpaHKA.

11. B tpu npoOupku n106aBbTe 10 8 -
10 xanenb consHOW Kucaotel HCl wu
BHecuTe 1Mo |1 Karie pacTBopa Jlakmyca,
MeTuiiopanxa, eHondranenHa.

3. B uncteie Tpu npoOupKH HANEUTE 1O
8 - 10 xamensr memoun NaOH. B
MEepPBYI0 BHECUTE | Kamumo JaKMyca, BO
BTOpPYI0 — | Karmo METHIOpaHXka, B
TpeThio — 1 karto dhenondraienHa

OTMEThTE N3MEHEHHE OKpacCKu
HHAWKATOPOB B BOJC
OTMEThTE U3MECHEHHE OKpaCKHu
HHAWKATOPOB B KHUCJIOTC
OTMEThTE U3MECHEHHE OKpaCKHu
HHAWKATOPOB B IICIIOYH

OOpaboTKa pe3yIbTaToOB:

1. ITpoananu3upoBaTh MOJIYYCHHBIC PE3YJIHTATHI.

2. ChopMynupoBaTh BBIBOJI O XUMHUYECKOW aKTUBHOCTH KHUCJIOT

3. ChopmynupoBaTh BBIBOJ] O XapaKTepe MOTYyUYEHHBIX TUAPOKCHIIOB.

Pa3nen 4. CTpoenne u cBoiicTBa HeOPraHUYeCKMX BellecTB. JJaboparopHas
pabora: "MaenTudukanys HEOPraHMIEeCKNX BEmecTB"

HasBanue TeMbl

Tema 4.3. «nentudukanms
HEOPTraHWYECKUX BEUIECTBY

Pesynbrat oOyueHus

HCCHC}IOB&TB Ka4CCTBCHHBLIC pCaKIIUH
HCOPraHNM4YCCKUX BCIICCTB

OO01me KOMIETEHIIAN

OK 01 OK41IK 3.2

Bomnpock! s nomycka k 1abopaTtopHoit paboTe

1.Kakue peakiiuy Ha3bIBAIOTCS Ka4eCTBEHHBIMU?

2. JlaiiTe onpesieieHe aHUOHAM.

3. 3akonunte peakiuio: NaS + HNO3; =7 + ?
4. Hanummre Ka4eCTBEHHYIO PEAKIMIO0 Ha KapOOHAT-HOHBI.

5.Kak M0okHO 00HAPYXUTh XJIOPUI-UOHBI?
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[IpoBeneHne OnbITOB

O6opynoBaHue U mocyjia

PCAKTHBEI

CrekIsiHHBIE TPOOUPKH

pactBop cossHor kuciaotel (HCI)

CIIUPTOBKA

pacTBOp KapOoHAaTa HATPHUS

JepKaTeIb

pacTBOp XJIopuaa oapusi

PacTBOp CHIJIMKATA HATPUS,

PacTBOp XJIOpHUAa JINTUA

pPacTBOp XJIOpUAA HATpHs

pPacTBOP XJIOpUAA KaJIus

pacTBOP XJIOpHUJIa Oapus

PacTBOP XJIOPHJA KaJbIIHUs

pPacTBOp XJIOPUAA CTPOHILIMS

AJITOpUTM NPOBEACHUS OnbITa |

BOHpOCBI M 3aJaHUs

OneiT 1. O0HapyxkeHue KapOOHATOB H
THAPOKAPOOHATOB.

[Tpo6sieMHBII OBIT

Buecute B npoOupky 5  Kamenb
pactBopa  KapOoHaTa  HaTpus U
no0aBigiiTe MO  KaluisiIM  PacTBOP

xJiopuaa 6apusi 10 oOpa3oBaHUs OCATKA.
K mnomydenHomy ocanky mo0aBbTe

HECKOJILKO Kall€jdb COJITHOM KMCIIOTHI.

Yro BBI HaOMIOHAETE?
Kaxkoii ra3 Beigensgercs?
KakoB BuI ¥ IIBET OCAJIKOB.
HarmmuiTe MOJIKYJISIpHBIE W HOHHBIC

YPaBHEHUS PEAKIIUM.

AJITOpUTM IIPOBEACHUS ONbITA 2

Bomnpocsl u 3aganus

OmnbIT 2. O0Hapy:KeHHE CHIIUKATOB

[1poOsieMHBIA OTBIT

Buecure B mpoOupky S5 Kamenb
pacTBopa CUJIMKaTa HaTpUsl U 100aBbTE
paBHbII 00BEM COJIIHOM  KHUCJIOTHI.
Uepe3 HECKOMBKO MHHYT NEPEBEPHUTE
poOUPKY BBEPX THOM

OO0BsacHUTE HAOIIOJaEMEIE SIBJICHHUS
OObsicHuTe, MoyeMy (Gopmyia KUCIOTHI
H,Si0; siBnsieTcst ycnoBHOIM

CocTaBbTe ypaBHEHUS pEaKIUH,

AJITOpUTM IIPOBEAECHUS ONbITa3

Bornpocs! u 3ananust

OnbiTt 2. OOHapy:keHHMe AHMOHOB
BTOPOM aHAJUTHYECKOH IPYNIBII

[TpoOIeMHBIH OIBIT

Buecute B mpoOupky Imi pactBopa
XJIOpUAa HaTpusi, OpomMuga HaTpus,
uoauaa Kanus, QTopuia HATpUs U

Yto BbI HAaOMIOMaeTe?
Kaxkoro 11BeTa BbInaay ocaaku?
CocTaBbTe ypaBHEHUS pPEAKIIUH.
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no0aBbTe paBHBI O00BEM HHUTpATa
cepebpa.
AJITOPUTM NPOBEJCHUS OMbITa 3 Bornpocs! n 3aganus

OnbIT 3. OKpawiusanue niamenu

B  mects  dapdopoBeix  turneit | Uro Bl Habm0qaeTE?
MIOMECTHUTH o nosioBuHe | OTMETHTE IBET IJIAMEHH.
MUKpPOILTIATENII COCAMHEHUN JHTHA, | YKa3aTh MPaAKTUYECKOE 3HAYCHHE
HATpUs, Kajus, KalblUs, CTPOHIMS, | TOTO OIBITA.

Oapusi. 3anuTh COJM JO TIOJOBHUHBI
o0beMa THUIJIEW STHIOBBIM CIHPTOM,
nepeMemaTh € IENbl0  HEKOTOPOro
pPacTBOpPEHUS] COEJUHEHHH B CIUPTE U
OJIKEYb.

O6paboTka pe3yabTaToB:

1. TIpoananm3upoBaTh MOJYYCHHBIE PE3yJIbTATHI.

2. CdopmynupoBaTh BBIBOJ] O TTPOBEJACHHBIX KAUYECTBEHHBIX PEAKIIUSIX KATHOHOB..
3. ChopMynurpoBath BHIBOJ] O MTPOBEJICHHBIX KAYECTBEHHBIX PEAKIIUsIX aHUOUOHOB.

Paznen 5. KuHeTn4eckue 1 TepMOJAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS
XuMuuyeckux peakuuii Jladboparopuas padora «/3yueHue BIUSIHUS Pa3IUYHBIX
(haKTOpPOB Ha CMEIICHUE XUMUYECKOTO PABHOBECHS

HasBanue Temsl Tema 5. «3yyenne  BnMSAHUA
paznuYHbIX (PAKTOpPOB HA CMEILECHUE
XUMHYECKOTO PABHOBECUS»

Pesynbrat oOyueHus XapakTepu3oBaTh BIUSIHUE U3MEHEHUS
KOHLIEHTpAIMU BEUIECTB, PEAKIUU
Cpellbl U TEMIIEPATypbl HA CMEIICHUE
XUMHUYECKOTO PABHOBECHS

OO01me KOMIEeTEHIIUH OK 01 OK41IK 3.2

Bomnpock! a1t nomycka k 1abopaTtopHoit paboTe

1 laliTe onpeesieHue CKOPOCTH PEAKIIUH.
2. Kakue (hakTopsl BIUSIIOT HA CKOPOCTh peakiun?
3. ChopmynupyiTe 3aKOH COXpaHEHHUS JIEHCTBYIOMINUX Macc.

JlaiTe onpeneneHne CKOPOCTH PEAKLIHH.

2. Kakue (hakTophl BIUSIIOT HA CKOPOCTh peakuun?
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3. ChopmMynupyHTE3aKOH COXpaHEHHUsI IEUCTBYIOIIUX MacCC.

[IpoBeneHne OnbITOB

OO6opyaoBaHHE B MOCYA

PEAKTUBBI

CrexisiHHBIE TPOOUPKHU

11 pacTBOp THOCYIJIb(aTa HATPUSA

CIIMPTOBKA

0,1 M pacTBOp CepHOM KHUCIIOTHI

ACPIKATCIIb

HGpMaHI‘aHaT KaJIus

[IlaBeneBas kucaoTa,

pactBop xyuopu xeaesa (I11)

pacTBOpa poJiaHuIa KaJlus

pPacTBOP XJIOpHUAA KaIus

AJITOpUTM IPOBEACHUS OonbITa |

BOHpOCBI M 3aJaHUs

OIIBIT 1. BausinMe KOHIEHTPAUUH
pearupylimmux BelecTB HA CKOPOCTh
XHMHYECKOH peakumu.

[Tpo6sieMHBII OBIT

[IpuroToBuTH TpU pactBopa
Pa3JIMYHON
KOHILIEHTpauu. it 3TOro B Tpu Cyxue

npoOUpPKUA BHECTH: B MEpBYI0 —6MiI 1H

THOoCylb(ara  HaATpUs

pactBopa THocylbdaTa HaTpus U 10 mu
BOJBI, BO BTOpyl0 — 4mi lH pacTBOpa
THOCYNb(aTa HATpUS WM 2 MJ BOJIBI, B
Tpetbto — 3 wMa  lH  pactBOpa
THOCYJb(haTta HaTpus 3 MIL.

Bxirounts cekynmomep. B mpoGupku

nobasuth mo 6 wmun 0,1M pacTtBOpa

CEPHOM KHUCIIOTHI.

Yro BBI HaOMIODAaETE?

ITo cexyHIOMEpY U3MEPUTH BPEMS OT
MOMEHTA A00AaBIEHUS KHCIOTHI 10
ITOSIBJICHUS B PACTBOPE 3aMETHOMN
OTaJIECIICHIIUU
Bnucats 3HaueHus B Ta0IUIly
OdopmuTh pe3ynbTaThl HAOTIOICHUHN B
BUJIe Tpaduka

AJITOpUTM NIPOBEACHUS ONbITA 2

Bonpocsl u 3a1anus

OnbIT 2. Bausinue TemMneparypbl Ha
CKOPOCTh XHMHMYECKOH peakuum

Hamure B crakadsl HA 1/2 BBICOTHI

BONY: B MIEPBbIN CTaKaH —
BOJIONPOBOJIHYI0, BO BTOPOM — CMECH
BOJIOIIPOBOJTHOM u ropstaeut

(temneparypa nmokHa ObiTh Ha 10°C
BBIIIIE, Y€M B TIEPBOM CTaKaHe), B
TpETU — ropsiuyro (Temmeparypa Ha

OO0bscauTe HAOII0MaEMEBIE SIBJICHUSA
OO0BbsacHuTe, moyemy (opmyia KHUCIOTHI
H,SiO3 siBnsieTcst ycnoBHOI

CocrtaBbTe ypaBHEHHS peaKinii,
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10° BpIIIe, yeM BO BTOPOM CTaKaHe).

B tpu nmpobupkm Habpath mo 10
Kamenab 1H pacTBopa THOCYJbdara
HATPUS W ONYCTHTh 1O OJHOW B
CTaKaHBbI.

3amepuTh TEMIIEpaTypy B
ctakaHax. He BbeiHUMas mnpoOHUpPKY C
ThocyiabdaroM, mg00aBUTH B Hee |
KaruTio 2H CEpHON KUCIIOTHI U U3MEPUTH
BpeMsl MO CEKyHJOMEpYy OT MOMEHTa
N00aBJIEHUS KHUCIOTHI JIO TOSBJICHUS
JIETKOU OTAJICCIICHIIUH.
[ToBTOpUTH OIBITHI C pacTBOPOM
THOCYJIbhaTa U CEPHOM KHUCIOTOU MpHU
JIBYX APYTHUX TEeMITepaTypax.
[Ipou3BecTn OTCUET BPEMEHU DPEAKIIUN
0 CEKyHIOMEpy, KaKk u B IIEPBOM
caydae.  Pesynaprarel  HAOMIOICHUI
BHECTH B TaOJIUILY

AJITOpUTM IIPOBEACHUS ONbITa3

BOHpOCBI M 3aJaHUs

OIIBIT 3. BiausiHue KaTaJau3aTopa
HA CKOPOCTh XUMHMYECKOH peaKkiumn

B 1aBe  mnpoOupkd  TMOMECTUTH

HECKOJbKO Kamenb pactBopa KMnOy,
IM pacTBOpa IIABENEBOM KHUCIOTBHI U
CEpHOM KHUCHOTBL. B oaHy wu3 HuX
opocuts kpuctamuk MnSO4.  Yepes
HEKOTOPOE BpeMsi OTMETUTh U3MEHEHHE
OKpacKu pacTBOPOB B MPOOHPKE.

Yro BbI HAOIIOHaETE?
YewmsaBnseTcs TMepMaHTaHAT Kajous B
ATOM peakuuu?

AJNTOpPUTM NPOBEJICHUs ONbITa 4

Bormpocs! 1 3aianus

OIIBIT 4. CmenieHune XHMHYECKOro0
pPaBHOBeECHUSA npu N3MEHECHUHU
KOHIIEHTPALMM BelIeCTB.

B xumunueckuii crakan Haineute 20 Mt

BOABI H J00aBbTe IO 2 Karum
HACBIICHHBIX ~ PacTBOPOB  XJIOpHIA
xkeneza (IIl) wpactBopa pomanuma

Kanus. PacTBop pa3meniars CTEKISIHHOU
MaJIOYKOM U COJEPKUMOE pa3iIuTh B 4
npobupku. OmHy U3 MPOOUPOK
OCTaBUTh B KaUY€CTBE KOHTPOIBHOM (151
cpaBHeHus1). BHectu B mepBYIO

CormocTaBbTe WHTECHCUBHOCTH OKPACKHU
MOJIYYCHHBIX  PacTBOPOB C  IIBETOM
HCXOJTHOTO pacTBOpa B KOHTPOJBHOU
npoOupKe.

Yro BbI HAOMIOHaETE?

Pe3ynbTaThl BHECHUTE B TAOJIUILY.

JlaiiTe 0OBsICHEHUS HAOII0JaeMbIM
SIBJICHHSIM.
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IPOOUPKY KOHIICHTPUPOBAHHBIN
pacTBOp XJIOpHUAA XKeje3a, BO BTOPYIO —
HECKOJBKO  Kamelb  HaCBIIMIEHHOTO
pacTBOpa pojaHUAA Kallvs, B TPETHIO —
HEMHOTO TBEPAOTO XJIOpUIA KaJIUS.
O06paboTKa pe3yIbTaToOB:

1. CdopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KOHIICHTPAIIHH,

2. CdhopMynupoBaTh BBIBOJ] TTOYEMY 3aBUCUMOCTD JOJKHA BBIPAXKAThCS IPAMOM
JIMHUAEU U MIOYEMY B KQ4ECTBE IIEPBOM TOYKH 3TOU MPSMOU IMPABOMEPHO
WCITIOJIB30BATh TOUKY Hadayia KOOPIUHAT.

3. CdopmynupoBaTh BBIBOJ] O BIUSHUN TEMITEPATyPhl HA CKOPOCTh PEAKITHH.

4, CdopmymupoBaTs BbIBOJ 0 poiau MNSO4 Ha CKOPOCTh XUMHUUYECKOMW PEaKIIUH.

Pa3nen 7. CTpoenne u cBoiicTBa OpraHnyecKux BemecTB. JlabopaTopHas pabora
"[IpeBpaliieHust OpraHMYECKUX BEIIECTB IPU HArpeBaHUU"

Tema 7.2. «CBONCTBA OPraHUYECKUX
COCTMHEHUI»
VYcTaHaBnMBaTh 3aBUCUMOCTD (DU3UKO-

Ha3Banune teMbl

Pe3synbprat oOyueHus
XUMHUYECKUX CBOMCTB OPraHUYECKUX

BCUICCTB OT CTPOCHUS MOJICKYJI

OO011e KOMIETSHIINH OK 01 OK4T1IK 3.2
Bomnpock! st nomycka k 1abopaTtopHoit pabote

a) copMyIHMpyITE 1EIb MIaHUPYEMOT0 SKCIIEPUMEHTA

0) 0OBSICHHTE, K KAKOMY KJIaCCy OPTaHMYECKHUX BEIIECTB OTHOCHUTCS ITUJICH;

B) OOBSCHUTE, KAKUMU XHUMHUYECKUMH CBOMCTBaMU 00J1aJat0T BEIECTBA
JTAHHOTO KJIacca, KaKhe Ka4YeCTBEHHBIC PEAKIINH JIJIsl UX OOHAPYKEHUS
UCIIOJIb3YIOTCS;

r) OOBACHUTE, KaK MOXXHO MOJYYHUTh BELIECTBA JAHHOTO KJlacca COCTUHEHUI
B J1a0OPaTOPHBIX YCIOBUSIX;

N) OOBACHUTE, U3 YETO COCTOUT MPUOOP AJIS MOITYUYEHHS Ta30B;

€)  MepeYHCIUTE OCHOBHBIC ACTICKThI COOJIIOICHUSI TEXHUKH 0€30MMaCHOCTH TIPH
pabote ¢ JIBX (3TioBBIN cIMpT), arpeCCUBHBIMU peareHTaMu
(KOHIIEHTpUPOBAHHAS CEpHAsl KUCIIOTA), HarpeBaTEIbHBIMU MIPUOOpaAMU
(ciupTOBKA).

[IpoBeneHne OnbITOB

\ O6opynoBaHue 1 Mocya \ PEaKTUBBI
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CrexistHHBIC TTPOOUPKHU

Konnenrpuposannsiii pactsop H2S504

[IITaTuB 1151 TpOOUPOK

OTUIIOBBIN CIIUPT

CnupTtoBka PactBop KMnQO4
Cnunuku bpomHas Boaa
ITecok

AJITOpUTM NpOBEJCHUS ONbITA |

BOHpOCBI M 3aJaHUs

OIIBIT 1. BiausinMe KOHIEHTPAUUH
pearnpyromux BellecTB Ha CKOPOCTh
XHMHYECKOH peakumu.

1. ITomyunTs 3THIIEH IeTHapaTAlAEH
TUJIOBOTO CIIUPTA, OOHAPYKHUTbH €TO0,
W3Y4YUTh €TO CBOKCTBA.

1.1. B npoOupky HaiuTh 2-3 M1
3TWJIOBOT'O CIIUPTa U OCTOPOKHO
100aBUTH 6-9 MJI KOHIEHTPUPOBAHHOM
CEPHOI KHUCJIOTBI. 3aTEM BCHINIATh
HEMHOT'O IPOKAJIEHHOT'O ecKa (IeCOoK
WJIM MEJIKUE KyCOYKU NEM3bI BBOJAT AJIs
TOT0, YTOOBI IPEIOTBPATUTH TOTUKH
XKUJKOCTU TIPU KUIICHUH ). 3aKPBITh
pOoOHPKY MPOOKOH ¢ Ta300TBOIHOM
TpyOKOI1, 3aKpETUTh €€ B IITATUBE U
OCTOPOKHO HArPETh COAEPKUMOE
npobupku (puc.1)

1. Yro npoucxoaut B mpodupke? Uto
HaOnromaere?

2. K xakomy THITy XUMHYECKHX
peakIuii OTHOCATCS ATH Tporiecchl? Kak
HAa3bIBAIOTCS?

3. Kak meHsercs okpacka pacTBOpOB?
[Touemy?

4, KakuMm miamMeHeM TOpUT dTUjIeH?
[Touemy?

5. CocTaBUTh YPaBHECHHS MPOTEKAIOIINX

TIPOIIECCOB.

™y 8

Br,  KMnO,

1.2,

OcCTOpOKHO, PABHOMEPHO HAarpeTh
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CMECh.

1.3. B mpyryto npobupky Haneite 2-3
MJ1 pa30aBIEHHOTO pacTBOPA
NepMaHraHaTa Kajvs, ¥ POIyCTUTE
yepes Hero ras.

1.4. B tpethio npobupky HaIUTH 2-3
MJ1 OPOMHO# BOJIbI, OITYCTHUTb
ra300TBOJIHYIO TPYOKY J10 THa 3TOM
NPOOUPKH U IPOIMYCTUTH Yepe3
OpOMHYO BOAY BBIIEISIOLINIICS ra3.
1.5. BbIHYTH ra300TBOJIHYIO TPYOKY U3
pacTBOpa U MOBEPHYTh €€ OTBEPCTUEM

KBEPXY, MOKEUb BBIICIISIOIIUICS Ta3
(puc.2).

C.H;OH (arnno-
BBIM CIIMPT)

H,SO,

O6paboTka pe3yabTaToB:

1. TIpoananu3upoBaTh COOTBETCTBUE MOJYUYEHHBIX PE3yJIHTATOB CIIOCOOaM

MOJIyYeHUS HEMPEIETbHBIX YTIIEBOJAOPOIOB psijfia aTuiieHa (asikeHoB). Cienath

COOTBETCTBYIOILLIUMN BBIBOJI.

2. CdopmynmpoBath BHIBOJ O (PH3UKO-XMMHUYECKUX CBOMCTBAX dTUJICHA.

3. CdopmynupoBath BBIBOJ O CIIOc00ax 0OHAPYKEHUS ITUIICHA.

Pa3znen 7. CTpoenue u cBoiicTBa OpraHnyecKux BemecTs. JlabopaTopHas padbora

" CpoticTBa ciupToB "

HazBanue teMsl

Tema 7.2. «CBolCTBa OpraHUYECKUX
COCAMHEHUI»

Pesynbrat oOyueHus

YcranaBiamBaTh 3aBUCUMOCTD (PH3HKO-
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XUMHYECKUX CBOMCTB OpPTraHUYCCKHX

BCHICCTB OT CTPOCHUS MOJICKYJI

OO01111e KOMIIETEHIINT OK 01 OK41IK 3.2

Bomnpocs! ais nomycka k 1adbopaTtopHoit pabote
1. Knaccudukarus CnupToB.
2. C moMouIpl0 KakOro pPEeakTUBA MOXKHO Pa3IMUUTh JTWIOBBIA CHOUPT U
TJIMLEPUH?
3. onayunts C;HsONa MokHO B3aUMOJICHCTBHEM 3TaHOJA C:
1. Na 2. NaOH 3. NaCl 4. NaH
4. Hanumute Ka4eCTBEHHYIO PEAKIIUIO HA CJIIOKHBIC CIIUPTHI.
5. I'muniepun OTHOCHUTCS K KIacCy COEIMHEHUM:
A.Ognoatomuble ciuptel  b. I[IpocTbie adupsl
B. MHuoroartomubie ciupThl  ['. Anbieruabl
6. IlepeBon CoHy — CoHsOH ocymiecTBisieTcs: peakiuei:
1. I'unparamuu 2. 'mapupoBaHus 3. Jleruaparanuu 4. I'openus
7. Hanuiute cTpyKTypHBIE (POPMYIIBI COSTUHEHU;
1. 3-MeTunnenTanona-2, 2. 2,4-mumeTi- 3->THIIreKcaHo1a-2
8. Hanummre Bce n3oMephl rekcaHoia-o
[IpoBeaeHKE ONBITOB

OO0opy0oBaHKE U TTOCYJa PEaKTHUBBI
CrexisiHHbIE TTPOOUPKHU M30aMUJIOBBIA CIIUPT
CIUPTOBKA TJIMLEPUH
JIepKaTeIb copouT

STUJIOBBIA CIUPT

pactBop ruapokcuaa Hatpusi (NaOH),

pacTBOp NEpMAHTaHaTa Kajus,

pacTBop cyibhara Meau

BOJIA

AJITOpUTM NPOBEACHUS OonbITa | Bonpocs! 1 3a1anus

OnbiT 1. U3yyeHue pacTBOPUMOCTH
CIIUPTOB B BoJe.

B detsipe npoOupku nomectute | ONUIIUTE arperaTHOE COCTOSIHUE
HEOOJIBbIIINE KOJUYECTBaM ClieayIomux | CIUPTOB
Onumute 3amax
OnummuTe pacTBOPUMOCTD B BO/JIE
CIIUPTOB
ITouemy y ciupToB pa3Has
pPacTBOPUMOCTH B BOjiE?

CIIMPTOB:  JTWJIOBBIM, HW30aMUJIOBBIN,
TJIMIEPUH U copOuT. J[06aBbTe K HUM
1o 1 MJ1 BOJIBI M1 XOPOIIIO BCTPSXHUTE.
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AJITOPUTM NPOBEJCHUS ONbITA 2

BOHpOCBI " 3aJaHUsA

OneiT 2. OxucjeHue ?ITAaHOJIA
PacTBOPOM MEPMAHIAHATA KAJIUS.

[TpoOGaemMHBII OTBIT
B mpoOupky
3TaHoJIa, 100aBbTe 1 MIJI pa30aBICHHOTO

gaigente 1 M
pacTBopa nepMaHraHata Kauus u 1 mi
pactBopa cepHOMl KHUCIHOTH. (Cmech

BEIIECTB EPEMEIIIANTE.

Yro BBI HAOTIO1AaETE?

Hoquy O6€CHBC‘H/IB&CTCH

NepMaHTraHaTa Kajus
OnummuTe 3anax pacTBopa.
Hanumure ypaBHEHUE
OKHCJIEHUS 3TAHOJIA.

pacTBopa

pCaKkuun

AJITOPUTM NPOBEJECHHUS ONbITA 3

Bornpocsl u 3a1aHus

OnbiT 3. KoMmiuiekcooOpazoBaHue
MHOI0aTOMHBIX CIIUPTOB

B npobupky Hameiite 3w
pactBopa NaOH wu 1 wmun pactBopa
CuSOQy, moyueHHBIH 0CaTOK Pa3ACIUuTe
Ha Tpu 4acTtu. JloOaBbTe K ocanky mo 1

MJI B OJIHY NPOOHUPKY BOJIbI, B IPYTYIO

Yro BeI HaOMOMaETE?
PesymnbTar cpaBHUTE.

B kakoii mnpobupke
roy6oii ocamok Cu(OH),?

TéMmHO-cMHMIT  IBET

MpOOUpPKE C KAKUM BEUIECTBOM?

pactBopa B

pacTBoOpuUIICA

— DJTaHOJIa, B TPEThIO — TJUIEPHUHA.

Comepikumoe  MPOGUPOK  dHepruuHo | HAMHMIIMTE  YpaBHEHHE  peaKiiu

BCTPSIXHUTE.. obpazosanus Cu(OH),
Hanummre ypaBHCHHE PeaKITu
oOpa3oBaHHsl ~ KOMIUIEKCHOH  COJI
TIIMIepaTa MeIu.

O6paboTka pe3yabTaToB:
1. [TpoaHanu3upoBaTh NOJyUECHHBIC PE3yJIbTaTHI.
2. CdopmynupoBath BBIBOJ O (PU3UKO-XUMHUECKHUX CBOMCTBAX CITUPTOB 3.

3.ChopmynnpoBaTh BHIBOJ] KaYECTBEHHBIX PEAKIIUSIX CITUPTOB

Pa3nen 7. CTpoenue u cBoiicTBa OpraHnyeckKux BemecTB. JlabopaTopHas pabora

" CBoiicTBa KapOOHOBBIX KUCJIOT '

Ha3Banune TeMbl

Tema 7.2. «CBOMCTBa OPraHUYECKUX

COCIUHCHUI»

Pesynbrat oOyueHus

VYcTanaBnmBaTh 3aBUCUMOCTD (DU3UKO-

XUMHYECKUX CBOMCTB OPraHU4CcCKUx
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BEILECTB OT CTPOEHUS MOJIEKYJI

OO0111e KOMIIETEHIINT

OK 01 OK4IIK 3.2

Bomnpocs! aiis nomycka k 1adbopaTtopHoil pabote

1). Kakue BeriecTBa Ha3bIBalOT KAPOOHOBBIMU KUCIIOTAMU?

2. Hanmummre cTpyKTypHBIE (POPMYIIBI CISTYIOIINUX KUCIIOT:

a) 2-3TUnOyTaHoOBas KUCJIO0Ta, ©) 2,2-TMMETUIIIIPOTIOHOBAs KMCIIOTA
B)2-MeTUJI-3-MPONUII-3-3THIITeKCaHOBAsI KUCIIOTA.

3. Hanmmmre ypaBHEHUE SJIEKTPOJIUTHYECKON JUCCOLMALUA YKCYCHOU KHCIIOTHI.

4. Ot 4ero 3aBUCUT PACTBOPUMOCTb KAPOOHOBBIX KUCIOT?

HpOBe,ZIeHI/Ie OIIBITOB

OO0opy0BaHKE U TTOCYJA

PEAKTUBBI

CrexsiHHbIE TPOOUPKHU

OEH30MHAas KUCI0Ta

CIIMPTOBKA

YKCyCHasi KUCIIOTA

JIepKATENb

pacTtBop (peHondTasenHa

CTCKJIIHHBIC ITaJIOYKa,

Maraum

npoOKa ¢ ra300TBOAHON TpyOKOH

pactBop ruapokcuaa Hatpus (NaOH),

JICpIKaTe

PactBop okcuaa meau (11),

CIIMPTOBKA

pacTBop cyibdara Meau

CTaKaH

BOJIa

AJITOpUTM NPOBEAECHUS OonbITa |

Bormpocs! 1 3ananus

OnbiT 1. U3ydyeHue pacTBOPHMMOCTH
CIIMPTOB B BOJIe.

[1poOsieMHBIA OTBIT

B onny npoOupky Hanelte 2 M BOABI U
n00aBbTe 3 KAl YKCYCHOM KHCIIOTHI,
MOJIy4YE€HHBIN PACTBOP NEpPEMEIIANTE.

B npyryto npoOupky HaneWte 2 M
BOIBI U J100AaBbTE HEMHOI'O OEH30MHOI
KHUCJIOTBI, COAECPKUMOE IepeMeLIanTe;
Tornma sty mpoOupKy Harpeure.

3aTeM OXJIaJguTE MOJI XOJIOJHON BOJIOM.
[IpubaBbpTE K OCaJIKy HEMHOTO pacTBOpa

THUJIPOKCHIA HATPUS.

Onumute Quznyeckre KapOOHOBBIX
KHCIIOT

Kakwne xnucmoTel pacTBOpUINCH?

OT 4ero 3aBUCUT pacTBOPUMOCTh
CIIUpTOB?

YTO NpOUCXOIUT ITPU HATPEBAHUH U
OXJIAKICHUH HEMHOTO OE€H30MHON
KHCJIOTBI?

‘ AJITOPUTM NPOBEACHUS ONbITA 2

’ Bornpocs! u 3ananust
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OnbiT 2. B3auMoaeiicTBHe YKCYCHOM
KHMCJIOTHI ¢ METAJLIAMM

B mpobupky Hamedite 2 M
YKCYCHOM  KUCJIOTBI W J100aBbTe
HEMHOTO  METAJUIMYECKOTO  MAarHus,
3aKpOMnTe poOKOI Cc MIPSIMOU

ra300TBOJIHON TPYOKOH.
ITonokrure BBLICIIAIONINIICS T'a3.

Yro BBI HaOIIOMAETE?
Kakoii ra3 Beigensgercsa?

Hanumure ypaBHeHUs peakilii.

AJITOpUTM NPOBEJCHHUS ONbITA 3

Bornpocsl u 3a1aHus

OnbiT 3. B3auMoaeiicTBHE YKCYCHOM
KHUCJI0ThI ¢ okcuaom meau (IT)

B npo6upky momectutre 0,2 T okcuaa
memu (1) u npuneitre 1-2 mi ykcycHon
KHCIIOTBI, OCTOPOKHO HarpenTe B
TJIAMEHHU CITUPTOBKH.

Yto BBI Ha6HIOI[aCT€?
OTMEThTE U3MECHEHHE OBCTA.

Hanumwmre ypaBHEHHE peakiuu.

AJITOpUTM IIPOBEACHUS ONbITA 3

Bonpocsl u 3a1anus

OnbiT 4. B3auMoaeiicTBUe YKCYCHOM
KHCJIOTHI ¢ THAPOKCHIAAMH

B npoOupky nHaneiite 2 - 3 Ma
pacTBopa rUAPOKCHUIa HATpusl, 100aBbTE
2 xarm ¢eHondTanienHa U npuieiTe 2
- 3 MJI YKCYCHOMW KUCITOTHI.

B npo6upky naneiite 2 - 3 M pacTBOpa
TUAPOKCUIA HATPHS, 100aBbTE TAKOE JKe
KOJIMYECTBO PacTBOpa CysbdaTa MEIH.
K mnomyyenHomy roiyOoMy oOcanaky
IIPUJICUTE YKCYCHYIO KUCIIOTY.

Yro BbI HaOMIOHaETE?
[Touemy u3MeHsETCS LIBET paCTBOPOB?

Hanummre ypaBHEHME pEAKIIUN.

O6paboTka pe3yabTaToB:

1. [Ipoananu3upoBaTh NOJYYEHHBIE PE3YJIbTAThI.

2. ChopmynupyiiTe BBIBOJ O PU3UKO-XMMHUYECKUX CBOMCTBAX OPraHUYECKUX

KHCJIOT.

3. CdopmymupyiiTe BBIBOJ 0 O OOIIUX CBOMCTBAX MHHEPATIbHBIX U

OpPraHUYCCKHUX KHUCIIOT.

Pa3nen 7. CTpoenue u cBoiicTBa OpraHnyeckKux BemecTB. JlabopaTopHas pabora

" UnenTudukays opraHndeckKuX COeIMHEHUI OT/IeIbHBIX KJ1accoB "




Ha3Banune TeMbl

Tema 7.3. «nentudukanus
OpraHUYECKUX BEIIECTB, UX 3HAYEHUE U
MIPUMEHEHUE B OBITOBOU U
IIPOU3BOICTBEHHOM I€ATEIbHOCTH
YeJIOBEKa»

Pe3synbprat oOyueHus

I/ICCJIe,HOBaTL Ka4YCCTBCHHBIC pCAKIINH
OpPraHUYICCKUX COGI[HHGHI/Iﬁ OTACIBbHBIX
KJIaCCOB

OO0111e KOMIIETEHIINT

OK 01 OK41IK 3.2

Bomnpocs! ais nomycka k 1abopaTtopHoil paboTe

1. Kakue BemiecTBa Ha3bIBAIOT KUPAMHU?
2. Knaccudukamus >xuposB.

3 Kakue BemecTBa Ha3bIBAIOT caxapaMu?
4. Knaccudukaius caxapos.

4. Yem asibJ103bI OTIUYAIOTCS OT KETO3?

[IpoBeneHne OnpITOB

OG6opynoBaHKe M MOCyJa

PCAKTHBEI

CrexsiHHBIC TPOOUPKU

OEH30IHAsA KHUCJIOTa

CIIUPTOBKA

YKCyCHast KHCI0Ta

JepKaTeIb

pactBop dheHondTagenHa

CTCKJIAHHBIC ITaJIOYKAa,

MAardauu

poOKa ¢ ra300TBOJIHON TPyOKOH

pactBop ruapokcuaa Hatpusi (NaOH),

JiepIKare PactBop okcuma menu (11),
CIIUPTOBKA pacTBOp cyibdaTa Meau
CTaKaH BOJIA

AJITOpUTM NpOBEACHUS OonbITa |

Bonpocsl u 3a1anus

OnbIT 1. Onpenesienue
HenpeaeJbHOCTH KUPOB.

[Tpo6IeMHBIHA OIBIT

B npobupky namedite 2 - 3 wmi
pPacCTUTENBHOTO Macia, J100aBbTe 5 - 6
Karelib pacTBOpa Hoaa po30BOTO IBETA,
MPUTOTOBJICHHOTO Ha
YETBIPEXXJIOPHUCTOM YTIICPOJIC.

CMmech B TpoOMpKE IHEPTUYHO

BCTPAXHHUTC.

Yem 00ycoBeHa HEMIPEASIbHOCTD
JINITUIOB?

OOBsCHUTE UCUC3HOBEHUE PO30BOI
OKpacKu hoja.

Hamnummure ypaBHeHHE peakiuu

‘ AJITOPUTM NPOBEACHUS ONbITA 2

’ Bornpocs! n 3ananust




Onbit 2. BoccranoBiaenne Cu(OH):
IJIIOKO0301 B LIIEJIOYHOHM cpeJe.

B npobupky mnomecture 1 wmi

Yro BBI HAOMIO1AETE?

pactBopa CuSO; m 2 M pactBopa | Kakoil et o0pasoBaBIIerocs ocajika?
NaOH. [TonydeHHbI ocafok | Halmuimmre ypaBHeHHS PeaKIHH.
DHEPTUYHO BCTpSAXHHUTE. BHecute B Yro BbI Ha0moaeTe 1oCJIC
npoOUpKy 1 MII pacTBOpa IJIIOKO3L. Harpepanms? 5
TIpoGHpKy  CieTka  Harpedie B Hanwummre YpaBHEHUS peakui
IJJAMEHU CIHUPTOBKU JI0 WM3MEHEHUS oxucnenns roxossl CU(OH),
1IBETA, JIEp’Ka €€ HAKJIOHHO
ANTOpUTM NPOBEICHUS ONBITA 3 Bornpocsl u 3a1aHus
OnbIT 3. BoccranoBienune
aMMHAYHOTO pacTBopa AQg20
IJI0K030i (peakuusi cepeOpAHOIO
3epKaJia)

B mnpobupky mnomectute 1 wu | Yrto BbI Habmomaere?
pactBopa AgNOs u pactBop NaOH po | Uto  oOpasoBamoch  Ha  CTEHKax
obpasoBaHus ocagka. K momydeHHOMy | IPOOUPKH?
ocajKy J00aBIsHTE 10 KaruisM pacTsop | Hanummre YPaBHCHHC peaknuu

NH,OH 10
MIPO3PAYHOMY aMMHAYHOMY PacTBOPY

ero pacrBopenus. K

Ag,0 nobasbte 2 M 3 %-ro pacTBOpa

IJIFOKO3bl M HArpeuTe CMmech 10

KHIICHHA Ha CIIMPTOBKE.

cepeOpsTHOTO 3epKaja JJis TITIOKO3bI.

AJITOpUTM IIPOBEAECHUS ONbITA 3

Bonpocs! u 3a1anus

OnbiT 4. KauecTBeHHasi peakuusi Ha
KpaxmaJ ¢ H0JI0M

Haneiite B mpobupky 5 min 1%-Horo
pacTBopa Kpaxmana, BHecutre 2 - 3
Karii pa3z0aBjIeHHOro pacTBopa ioaa

Yro BbI HAOIIOHaETE?
[Touemy M3MEHSETCS IIBET pacTBOpa?

Hanmumure ypaBHEHHE peakiuu.

O6paboTka pe3yabTaToB:

1. [Ipoananu3upoBaTh NOJYYEHHBIE PE3YJIbTATHI.

Chopmynupyiite
Chopmynupyiite
Chopmynupyiite
Cdopmynupyiite
Cdopmynupyiite

A

BBIBOJ O (PU3MKO-XMMHYECKUX CBOWCTBAX KUPOB.
BBIBOJ O (DU3MKO-XMMHYECKHUX YTIIEBOJIOB.

BBIBOJ O (DU3MKO-XMMHYECKUX CBOMCTBAX Kpaxmara.
BBIBOJI O KAYECTBEHHBIX PEAKLMAX KUIKUX KUPOB.
BBIBOJI O KAYECTBEHHBIX PEAKLMAX aTbJ03.
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7. CdopmynupyiiTe BBIBOJ O KAYECTBEHHON pEaKIMM KUJIKUX Kpaxmaa.

4.3. OueHo4HbIe cpeaCcTBA PY0eKHOT0 (TEeMAaTHYeCKOI0) KOHTPOJISA MO
TUCHHUILUTHHE «XHMUD)

Py0OexHblil (TEMaTHUECKUI) KOHTPOJIb MO JUCUUIUIMHE «XHUMHS» MPOBOIUTCA
B (popMe KOHTPOJIbHBIX pabOT MO pas3jenaM OCHOBHOIO MOAYJSi Ha OTAENbHBIX
3aHATUSIX, KEHCOB.

4.3.1 KonTpoJsbHbIe padoThI

Paznen 2. Xummnueckue peakunu. KonrTposbHasi padora «CrpoeHue
BeleCTBA U XMMHUYeCKHE PeaKuum»

KonTponbHas paboTa coaepKUT YeThIpe BUIA 3aJaHUIL:

1. 3amaym Ha COCTABICHHE XMMHUYECKUX (POPMYJ IBYXaTOMHBIX COEIHMHEHUM
10 X Ha3BaHMUIO.

2. 3ajayd HAa COCTAaBJICHUE YPABHEHUW pEaKIMU: COCIWMHEHHUS, 3aMELICHHUS,
paslioxkeHusi, OOMEHa U peakui ¢ y4YacTUEeM KOMIUICKCHBIX COEIMHEHUM;
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHBIX PEAKIUI.

3. 3agaHus Ha COCTaBJIEHUE MOJIEKYJIIPHBIX U MOHHBIX peakUuid TUApOIH3a
COJIEH, YCTAHOBJICHUE U3MEHEHUS KUCIOTHOCTU CPEJIBI.

4. 3agaud Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK IO YpaBHEHUSIM
XUMHUYECKUX PEAKIUH: MacCOBOM MM OOBEMHOM JTOJIM BBIXOJA MPOAYKTA PEAKIIMU
COCUHEHMSI OT TEOPETUUYECKH BO3MOXKHOIO; OOBEMHBIX OTHOILEHUN Ta30B;
KOJIMYECTBEHHBIX XapAKTEPUCTHK HCXOJHBIX BEIIECTB W MPOIYKTOB PEAKIIMH;
Macchl (00beM, KOJIMUYECTBO BEILECTBA) MPOJIYKTa PEaKLUU, €CJIU OJHO U3 BELIECTB
JIaHO B BUJIE pACTBOpPA C OIMPEICICHHON MacCOBOM J0JIEN PAaCTBOPEHHOTO BEIIECTBA.

1 BapuanT 2BapuaHT
1. Jlomummre ypaBHEHMS, YPaBHSANWTE, COCTABBTE MOJIHBIE U COKPALLICHHBIE
VOHHBIE YPABHEHUSI.

Mg (N03 )2 + K3 PO, = Al Cl; + K3PO, =
Ba (OH )2 + Hz PO, = Fe SO, + Naz PO, =
Zn Bry, + H,SO3 = Mn Cl, + KOH =
2. Jonummre ypaBHEHUS U OMPEICITUTE XapaKTEPUCTUKN KAKION XUMUYECKON
peaxkuuu.
Na+ O, = Li+O,=
As+ 0O, = Se+0,=
3. IIpoctaBbTe CTENEHU OKUCIICHUS DJIEMEHTOB B CIEIYIOUINX COCAUHEHUSX.
BizOs, Ga03, CC|4 HMnO, FeO, PbOz, PC|5, HC|O4, H,Cr,0-,
H2CfO4, SnS,. XeF,
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4, OHpC}IeHI/ITC TUII XUMHUYECKOU CBSI3U B JaHHBIX BCIICCTBAX, JOKAXHNTC 3TO C
IIOMOIIBIO CXCM.

KCI, O,,PHs, Ag, Cl,, NaBr, 15, MgClz, H,, SO,, Cu, Nal, F;, Fe,
NaZO, Ni, CH4, A|, Ca (NO3)2 CaO, N>, Na, PzOs, BaSO4, 03,
Ss, SO3, 1,07.
5. PaccraBbTe K03 UIIUEHTHI, ONIPEACIIUTE TUTT PEAKITUH:
a) Mg + N2 -Mg3N2 a) C +Cr2 03— CO2 +Cr
0) HNO3 + CaO— Ca(N0O3)2+H20 6 ) Na+ H20 — NaOH+ H21
6. PaccunTath cTEnEeHN OKUCICHUS I KaXJI0TO AJIeMEHTa B BEIIECTBE
Fe(NO3)3 Ca (NO3),

3. 3anucath GOpMYJIbl BEIIECTB:

A) cynbsdun xenesa (III) b) cepHas xucnora

A) cepHHCTas KUCTIOTa 0) ruapokcun meau (11)

7. ITo ypaBuenuro peakiuu CuCl2 +Mg —MgCl2 +Cu, BBIYUCIUTE KOJIHYECTBO
BEILIECTBA ME/IU, €Cu B peakiuto ¢ xjaopuaom Meau (II) sctynuno 480 r maruus.
8. COCTaBUTh YPABHECHHUE U ONPEAECTUTD TUI PEAKIIAN

A) cynbdar Oapus + cepHas KUCIoTa b) comsnas kucnora + kapooHaT
KaJTBITHS

Pazgen 4. CTpoeHue u CBOICTBA HeOPraHuveckux Bemiects. KoHTpobHast
padora «CBOHCTBA HEOPraHMYECKHUX BelleCTB)

KonTponbHas paboTa conepKUT TpU BUJA 3aJaHUI:

1. 3agaun Ha pacyeT MAacCOBOM J0aM (Macchl) XUMHYECKOTO HJIEMEHTa
(coenuHeHus1) B MOJIEKYJIe (CMecH).

2. TlpakTrueckue 3aaHus MO Kiaccu(UKALUY, HOMEHKJIAType U XUMHUYECKUM
dbopMysiaM HEOpPraHWYECKHX BEIIECTB PA3IMUYHBIX KJIACCOB: OIpEAeNieHHE Kiacca
HEOPraHWYECKUX  BEIIECTB, Ha3blBaThb HEOPraHUYECKUE COEAMHEHUS  TI0
MEXIyHApOAHON M TPUBUAIBHON HOMEHKIIATYPE M0 XUMUYECKUM (HOPMYIIaM.

3. 3agaHusl HAa COCTABJICHHWE YpPaBHEHHH XMMHUYECKUX PEaKIUil C ydacTheM
IPOCTHIX U CIOXKHBIX HEOPraHUUECKUX BEUIECTB: OKCUA0B METAJIOB, HEMETAJJIOB U
aM(pOTEepPHBIX DJEMEHTOB; HEOPTAaHMYECKUX KHUCIIOT, OCHOBAaHUUA M aM(OTEpHBIX
T'HJIPOKCHJIOB, HEOPIraHUUYECKUX COJIEH, XapaKTepU3YIOIINX UX CBOMCTBA U CIIOCOOBI

MOJTYYEHHS.

1. VYcTaHOBHUTE, K KAKOMY KJIACCY/TPYIIE OTHOCITCS HEOPTaHUYCCKUE
BelecTBa, popmyiibl kKoTopsix ykazansl CoO, HNO3 LIOH, H,S;03 HazoBuTe
COCIMHEHHUS 110 MEXTYHAPOIHON ¥ TPUBHAIIBHOW HOMEHKJIIATYpE.

2. CoctaBuTh GOPMYIIbI COEAMHEHUI:
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a) okcupaa yraepoaa( Il) ,0) ruapokcuaa Meau, B) XJIOPOBOAOPOTHOM KUCTIOTHI, T)
cynb(dara HaTpus

3. Hanmucatp ypaBHEHMS XUMUYECKUX PEAKIIAN:

a) HySO4 + Mg 6) Naz O + HBr B) SO, + Ca0 1r)CaCO; + HCI 1) AICI; + AgNO;
Yka3aTh Ha3BaHUA IMPOAYKTOB PCAKIINHU.
4. PaccTraBbTe KO3(I)(I)I/IHI/I€HTI)I B IIPUBCACHHBIX HUIKC CXCMaAX XUMHUYCCKUX peaKHI/II?'I.
JlaiiTe XapaKTEPUCTHKY KaX 0N U3 YETBHIPEX XUMUYECKUX PEAKLUM ¢ TOYKH 3PEHUS
Pa3IUYHBIX KIacCU(pHKAIINA.

a. Ho+ N, — NHgT + Q

6. AL + Fe,0O3 — ALO3 + Fe + Q

B. CaCO; — CaO + CO.t - Q

r. NaOH + H,SO;, — Na,SO, + H,O + Q
5. 'openue ammuaka

4NH3(1-) + 302(r) = 2N2(r) + 6H20(>K) +Q

ABIISICTCA peaKHI/Ief/'I

1) COCJIMHECHUS, KATATUTUYECKOM, SHAOTEPMUYECKOM

2)  |3aMelleHHs, KATAIMTHUCCKOM, K30 TEPMHUUCCKOM

3) OKI/ICJII/ITGJIBHO-BOCCT&HOBHTGJ’IBHOﬁ, HGK&TEUIHTH‘-IGCKOIZ, 3K30T€pMI/I‘I€CKOﬁ

4)  |oOMeHa, HeKaTAIMTUICCKON, SHIOTEPMUICCKON

6. BeranciauTe MaccoByro 1010 cepedpa B okcuie cepedopa (Ag20)

Pa3nen 7. CTpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB.
KonrtpoabHasi padora «CTpoeHne 1 CBOHCTBA OPraHNYEeCKUX BELIECTB)»
[To utoram uzydenus pazzena 7 o0ydarommecst OyayT CIIOCOOHBI:
- ONpPENENATh NPUHAMNICKHOCTD BEHIECTB K PA3IUYHBIM KJIacCcaM
OpPraHUYECKUX COCIMHEHUN; TOMOJIOTH Y U30MEPBIL;
- HAa3bIBaTh U3yYECHHBIE BEUIECTBA 0 «TPUBHAIIBHOW U MEXKIyHAPOIHOU
HOMEHKJIAType;
- XapaKTepu30BaTh CTPOCHUE U XUMUYECKUE CBOMCTBA U3YYEHHBIX
OPraHUYECKUX COCAMHECHUN;
- 0OBACHATH 3aBUCUMOCTh CBOMCTB OpraHMYECKHUX BEIIECTB OT UX COCTaBa U
CTPOCHHS;
- TPOBOJAUTH BBIUMCICHUS 10 XUMUYECKUM (POpMyJiaM U YpaBHEHHSIM.
TemaTuyeckuii KOHTPOJIb OCYIECTBISIETCA METOA0M TecTupoBanus (1) wiu B

dbopme nrucbMeHHOM paboThI, BKIIIOYAKOIEH pakTuyeckue 3aaanus u 3aaauu (II).

1. BemiecTBo, cocTaB KOTOPOTO BhIpaxeH MOJIeKyIsipHOM dopmyiioit C3Hs,
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OTHOCHUTCA K KJIACCY:

2.

3.
1)
2)
3)
4)
4,
1)
2)
3)
4)
5.
1)
2)
3)
4)
6.
1)
2)
3)
4)
7.
1)
2)
3)
4)
8.

1) Apensl 2) aNKaHBbI

3) AJjkeHsI 4)aaKUHBI

Haspanwme BemecTBa, popmysia koroporo: CH3-CH(CH3)-CH,-CH,-OH
A) OyTtaHoJI-2 b) mnenranon-2
B) 2-metunOyranon-4 r) 3-meTuadyTaHoa-1

BemectBo, umeromee hopmyny CH,=CH, Ha3biBaeTCs:

TOJTYOJI
STUJICH
TIIALEPUH
MIPOTTAHO
BemecTBo, Ha3BaHNE KOTOPOTO MPOMHUOHOBAS KUCIIOTa, UMeeT (popmyy:
C,HsOH
(C™)2NH
CH3-CH,-COOH
C3HyOH
JIJis anKaHOB XapaKTepHa PeaKIIHs:
npucoeauHenus Hp
XJIOPUPOBAHUS HA CBETY
obecupeunBanus pacrsopa KMnO4
MTOJTMMEPU3AITUU
Mertanous pearupyer c:
HaTpUeM
BOJIOM
BOJIOPOAOM
METaHOM
VYKCycHas KMCJIOTa BCTYHaeT B PEAKITHUIO C:
AgNO3
NaCl
Na2CO3
H20

BepHbl 11 yTBEpKICHUSA:

A. AMUHBI IPOSABJISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI IPOSBIISIOT TOJIBKO OCHOBHBIE CBOVMCTBA

1)

BEPHO TOJIbKO A



2)
3)
4)
9.
1)
2)
3)
4)

10.

1)
2)
3)
4)

11.

BEPHO TOJIBKO b

BEpHBI 00a yTBEPKACHUS

HEBEPHO HU OJHO U3 YTBEPKIACHUHN

VYpapaenne xumudaeckoi peakiun C2H6+CI2AC2H5CI+HCI sBnseTcs:
peakimen 3aMenieHus1, MPOTEKAIIIEeH M0 paIuKAIIbHOMY MEXaHU3MY
peaxiuei mpucoeInHEHHs, MPOTEKAIOIIEH O PaIUKAIbHOMY MEXaHU3MY
peaxiuei 3aMeNIeHus, TPOTEKAIOIIEH 0 HOHHOMY MEXaHU3MY
peakimei NpucoeIMHEeHMs, MPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

B peakuuto «cepeOpstHOro 3epkasia» (C aMMHUadYHbIM pacTBOPOM OKCHJIA
cepebpa) BCTyIaeT:

ATaHOI

TIII0KO03a

TJIMLEPUH

Kpaxmail

YCcTaHOBUTE COOTBETCTBUE MCKAY Ha3BaHHCM BCHICCTBA U KJIACCOM

(rpynmoii) opraHu4eCKUX COEIUHEHUM, K KOTOPOMY(-0ii) OHO MTPUHAIJIEHKUT.

Hazpanue BCIICCTBA

A) CH;COOH
5)  CHs-CH2-CHs
B) CH,=CH-CH,-CH3

I') CHs-CH,-OH

Knacc oprannueckux coeTMHEHUN

1)
2)
3)
4)
5)
6)

12.

OJTHOATOMHBIC CITUPTHI

YTIIEBO/IbI

KapOOHOBBIE KUCJIOThI

apOMaTUYECKHE YTIIEBOOPOIbI

HEMpeneNbHbIE YTIIEBOIOPOIbI

MpeeabHbIE YTIEBOIOPOIbI

B cxeme npeBpaiieHui
15000C «kart +Br;

CH4 Xl 66H30J‘I Xz

BEIIIECTBAMHU X1 U Xo COOTBETCTBEHHO SBIISIFOTCS:

1)
2)
3)
4)

areTHIICH
STUJICH
OpoMOeH30IT

XJIOPOEH30I1
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5)  ¢enon

6) LIUKJIOIr€KCaH

13.  Omnpenenute MOJEKyIsIpHYIO (opMmyiy BemiecTBa, cozepskamero 37,5%
yriepona, 50% xucnopona u 12,5% Bogopoaa. OTHOcUTENbHAS TIOTHOCTD

IapoB 3TOTO BEIECTBA MO BOJIOPOY paBHa 16.

1)  CHsOH

2)  C,HsOH
3)  HCOOH
4)  Ce¢HsOH

14.  CkoJibKO JMTPOB BOJIOpOJa nmoTpedyercs Ay oopazoBanus 10,2 r 3THUIOBOTO
CIIMPTA U3 AlETabJIETU/IA, €CJIM BBIXOJ NPOAYKTa peakuuu coctaBisieT 80%?
1) 6,2 1

2) 3,1n
3) 12,75 i
4) 11,2 n

43.2. Keiic-3apanust
Keiicel ncnonp3yroTes B Ka4e€CTBE OLIEHOYHOI'O CPEACTBA B pazzenie 6 MpUKIagHOro
MOJTYJIS.
Keiic Nel. «XJ10op B ')KM3HU 4€/I0BEKA)

B Snonun oObenuHEeHHBIMU cuiaMu HalmoHaJIbHOTO WHCTUTYTa 3J0POBBS H
[IpedexkrypHoro yHuBepcutrera CHI3YyOKH OBUIO MPOBEIEHO HCCIEIOBaHUE.
YueHble BBIACHWIIM, YTO E€CTECTBEHHBIC OPraHWYECKHE BEIIECTBA BCTYIIAKOT B
pEeaKkIuio ¢ XJIOPUPOBAHHOM BOJOW M3-TIOJ] KpaHa, oOpa3ysl ONAaCHbIE COEAMHEHUS,
KOTOpBIE MOTYT CIIyKWTh MPUYUHOMN paka. Takue coequHeHus Ha3biBaroTcss MX, 1o
ectb «MyTtaren ukc» uim «Hen3BeCcTHbIN MyTaren».

3anaHus:

1. [Ipemnoxute crnocoObl YMEHBIICHUS STOBUTOTO BIMSHHS XJOpa B
IMUTHEBOW BOJE HA OPraHU3M YEJIOBEKA.

2. Ucxonst u3 cBoeil )KM3HEHHOM MPAKTUKHU, MPUOJIU3UTEIBHO paccUUTaiiTe,
CKOJIBKO XJIOPUPOBAHHOW BOJIbI BBl UCIIOJIB3YETE B TEUCHUE JHS U JUISl KAKUX 1eei?

3. Kakwue opranbl yenoBeka 0oJiblile BCETO CTPAAaloT OT BO3ACHCTBUS XJIopa?

4. Kak BiusieT XJIOpupoBaHHas BOJIa HA YeJIOBEKa MPU KyMaHUH?

5. Haligute nmomoiHUTENBHYI0 WHGOpPMALMIO O 3aMEHEe XJiopa IMpHu
00e33apaKkuBaHUU BO/IbI.

6. Hccnenyiite pa3nuyHbie TOBaphl OBITOBOW XHUMHH B CBOEM JIOME.
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CocTaBbTe CIHCOK XJIOPCOJEPIKAIIUX COCIMHEHUN, YKaXUTE MEPbl 0€30MacHOCTU
npu paboTe ¢ HUMH.

Keiic Ne2. «BogopoaomMoOomiIu - mar B Oyayuiee»

ABtomoOumn Honda FCX Clarity Ha BOZOpPOIHBIX TOIUIMBHBIX 3JE€MEHTAX
e3nat o jgoporam EBpomsl ¢ 2009 roma. B 2011 roxy Honda npucoenunuinach k
eBporeiickoMy mapTHepcTBY 3kosormuHoil 3Hepruu (Clean Energy Partnership),
MOCJE 4Yero BbIBEJIa Ha TMEPBbIA IUIAaH MPOU3BOJACTBO HSKOJOTHUYECKUA UHUCTHIX
aBToMoOmier. A Ha Ilsrom MockoBckoM MexayHapogHoMm aBTocaioHe BA3
IIPEICTaBUII CBOKO HOBHHKY «Jlaga-AHT3m» ¢ OayuioHaMu BOAOPOIA U KHCIOPOA.

3aaHus:

1. IloyeMy MHOTHE aBTOMOOUJILHBIE KOMITAHUM Pa3padaThIBAIOT aBTOMOOMIIH,
paboTarolliie Ha BOJIOPOIHOM TOILIIMBE?

2. Kak BbIXJIOHBIE Ta3bl aBTOMOOWJIEH, pabOTalomUX Ha YTJIEBOJOPOJIHOM
TOIUIABE, BIHUSIOT HA 3JI0POBBE YETOBEKA?

3. Kakwue «+» u «-» Bbl BUAUTE Y BOJAOPOIOMOOUIIEH?

4. Haiinute NOMOIHUTENBHYIO0 HHPOPMAIUIO 00 UX YCTPOUCTBE.

5. Ecniu B Bameil cemMbe WIM Yy BallldX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICUUTANTE, CKOJBKO NMPUOIU3UTENHHO JIUTPOB OCH3MHA, Ta3a M KaKoW MapKu
UCIIOJIB3YETE €KETHEBHO.

6. Kakue BemecTBa U B KAaKOM KOJIMYECTBE MOTYT HAaXOJUTHCSA B BBIXJIOMHBIX

rasax BallliX aBTOMOOMICH?

Keiic Ne3. «Ilana kynuj aBTOMOOWIL)

HakaunBanne aBTOMOOMIBHBIX KaMep — MPOIecC YncTo ¢puzndeckuii. Bo Bpems

JUTUTEIILHOTO aBTOIMpoOera 1o JeCHbIM JJOporaMm HaMm HEOOXO0IMMO 3aJUTh B

paguaTop cBexyro Body. [IpuponHas Boga B 3TOM MECTHOCTH TOJIBKO POJHUKOBAS U

KOJIOZIC3HAsI, OYEHb JKECTKasl. 3aroJIHEHUE pajgruaTopa aBTOMOOWIIS BOJIOW Ha

MEPBBIN B3I KAKETCA OUYECHBb TPOCTHIM JIEJIOM, HO B HEM €CTh HEMaJIO0 TOHKOCTEM.
3amanus:

1. Hoquy KCJIATCJIbHO B MOpPO3 CHIJIBHCC HAKa4YMBATb KaMCpPbl, a C
HAaCTYIUICHHUCM TEILION IIoroJbl HECMHOI'O UX CHYCI(aTI)?

2.113 xakoro marepuasia HM3roTaBJIMBAIOT aBTOMOOUJIbHBIE IIUHBI?

3. UeM 3UMHSS pe3uHa OTJIMYAETCS OT JIETHEM?
4, [ToueMy TOCOJIOM HENB3S 3aMOJHATHh PAIAATOP AOBEPXY.
5. Kak MOXHO cMSTUMTH BONY JUIsl PaadaTopa B MOXOJHBIX YCIOBUSX, HE UMES

MO/ pyKOM HUKAaKUX PEaKTUBOB?
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6. B pamuatop HEOOXOAMMO NEPUOAMUECKU AOOABISITH TUCTHUILTUPOBAHHYIO
Bony. [louemy?

Keiic Ne4. «MbL10»
Bce TBepable TyalieTHbIE Mblla U3TOTOBJIEHBI HA OCHOBE HATPUEBBIX COJIEH BBICILIUX
XKUPHBIX KUCIOT. HO NIOASM C MOBBIIIEHHON MUPHOCTBIO KOXHU JMUA U TOJIOBBI
Bpauu — JIEpMaTOJIOrH PEKOMEHIYIOT YMBIBAThCS U MBITh TOJOBY KHJIKUM MBLIOM,
KOTOPOE€ M3rOTaBIMBAIOT M3 KAJIMEBBIX COJEH >KUPHBIX KHUCIOT WIA MPENapaToM,
KOTOpPOE€ IPOJAETCsl B aNTEKax I0J HAa3BAaHHEM «3€JEHOE MbUIO» U IPEJCTaBISET
co00if YHCTOE KaJNiHOE MBLJIO O€3 apOMaTH3aTOPOB.

3anaHus:

Kax 310 MOKHO OOBSICHUTH?
J{ns 9ero HyKHO MBUIO?
Yem MOKHO 3aMEHHUTH MBLIO?
HanummTe peakiuio moxy4eHus: Mpuia?

YeM KHAKOe MBUIO OTJIMYAETCSI OT TBEPOTO?

o bk wbhE

HPGIIJIOH(I/ITC CII0COOBI M3TOTOBJICHHUS MELIA B JOMAIlTHHUX YCJ'IOBI/I}IX?

Keiic NeS «HedpTn»

YenoBeuecTBy He(Th H3BECTHA C ApeBHOCTU. [lo0 HMCTOYHMKaM BHEPBBIE
He(Th cTanu A00bIBaTh Ha Oeperax EBdpara eme B 5-6 ThIC. JIeT A0 H. 3. MHOrue
YUYEHbIE CUMUTAIOT, YTO COBPEMEHHBIH TEPMHUH «HEPTH» MPOMU3OLIEN OT CJIOBA
«HadaTta», 4TO O3HAYaeT Ha S3bIKe HApoAOB Masoil A3uM «IIpOCaYMBaATHCS»,
«YTEKaTb»

Wcnonb3oBanu HePTh [Js OCBEIIEHUs KWl B BaBuione, as
Oanb3amupoBaHus Ten ymepmux e B Erunte. [Ipumensnu HedTh Takxke s
IIPOU3BOJICTBA «TPEUECKOro OTHs». OJTO Obla CMeCh ChIpOW HePTH C cepoil u
CEJIUTPOM.

Bo Bpemena ['unmnokpara ncnosib30Bajl B KaueCTBE JIEKAPCTB MpU OOJIE3HSX
CyCTaBOB, IJ1a3, a TAK)KE OT KalllUId U B KAYECTBE CPEACTBA JJIsl 3a)KUBJICHUS PaH.

HedTh npumMeHsnu Takke B CTPOUTENIBCTBE, HANpPUMEpP, MPHU COOPYKEHUU
Benukoi Kuralickoi ctensl, BaBunonckoi Oamnitu.

Bnauane XIX Beka B Poccum BrepBble U3 HEPTH MyTeM NEPETOHKU ObLIO
MOJIyYEH KEPOCHH, KOTOPBIA MCIIOJIB30BAJICS B JaMIlax, JJIs OCBEUIEHHs OOMOB. B
TOT K€ MEPHUOJI [0 MEPE POCTA NMPOMBIIUIEHHOCTH ¥ BHEJIPEHUEM MapOBBIX MAIlH
CTaJl BO3pacTarh CHpoc Ha He(Th KaK MCTOYHMK CMa304YHbIX BeliecTB. 60-x roga
XIX Beka cuuTaeTcs 3apoXKIACHUEM HEPTAHON MNpOMbILUIEHHOCTH (OypeHus
HE(TAHBIX CKBAKUH).

3aganus:

1. OnumuTe XUMHYECKUH COCTaB HE(DTH.
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2. Kakue MeTopl UCTIONB3YIOTCS JIs pasesieHus HeTu Ha ppakiuu?

3. CocraBbTe Knactep «Chepbl mpuMeHeHHs] HEPTH B aBTOMOOMIISX .

4. Kakue ¢pakuun HePTH HCHOJIB3YIOTCA JJISI IPOU3BOACTBA aBTOMOOMIHBHOTO
TorMBa?

4.3 . OuleHOYHBIE CPEACTBA MMPOMEKYTOUHON aTTECTAIIMH 10 TUCITUIUIMHE « X MU

[IpomexxyTouHas aTTecTaIus.
[IpoMexxyTouHasi arTecTalus MO JUCHHUIUTMHE «XHMUS» MPOBOJUTCS B Gopme
3a4yeTa C OUEeHKOW. KeWchl MCMoJb3yroTCs B KA4EeCTBE OLIEHOYHOIO CpPEACTBA B

pazzaene 6 MPUKIIaJIHOTO MOJTYJIS

5. Metoanuyeckne MaTepualibl
5.1. Ilepeyenb NpakKTU4YECKHUX PadOT

Paznen Tema npakTuyeckoi paboTsl
1 |Temal.2. 1. 3aKOHOMEPHOCTH VU3MEHEHHUS
HepHO JTMYECKUU 3aKOH U Ta0IuIa CBOMCTB XUMHWUYECKHUX DJIEMCHTOB,
J.11. MenneneeBa o0pa3yeMbIX MMM MPOCTBIX U CIOMXHBIX
BEILECTB B COOTBETCTBUU C IOJIOKECHUEM
XUMUYECKOTO AJIEMEHTA B
[Iepnoanyeckou cucreme.
2 | Konrponbhas pabora 1 CrtpoeHue BeniecTsa U XUMHYECKUE
peakiuu

3 | Tema 3.1. [TonsTre o pacTBOpax CnocoObl  BbIpaKE€HUS  KOHLEHTpAlUu
pPacTBOPOB: MaccoBas 10J1s
PacTBOPEHHOTO BeIECTBa (MPOIECHTHAS),
MOJISIpHAs U JpyTHE.

4 | Tema 4.1. Knaccudukanms, CocraBieHue ypaBHEHU XUMHUYECKUX
HOMEHKJIaTypa U CTPOECHUE peaKuHﬁ C Y4aCTHCM IIPOCTLIX U CJIOKHBIX
HEOPraHWYECKUX COEIMHEHMNI HEOPraHMICCKNX BEIICCTB.

5 | Tema 4.2. ®U3HKO-XUMHUYECKHE ['eneTnyeckas CBsI3b MEXAY KiIaCCaMU
CBoiicTBa HEOPraHUYECKUX OpraHn4YCCKHX nu HCOPraHNM4YCCKUX
BEIIICCTB COETMHEHU.

6 | KonrpomnpHas padora 2 CBolicTBa HECOPraHMYECKUX BEIIIECTB

7 | Tema 6 Xumus B ObITY U XUMHS B )KU3HU OOLIECTBA

HpOHSBOlICTBGHHOfI ACATCIBHOCTH
YCJIOBCKA

8 | Tema 6 Xumus B ObITY U [IpencraBienne pe3ynbTaTOB PELICHUS
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CTPOCHHUC U HOMCHKJIATYpa
OpPraHNYCCKHUX BCIICCTB

IIPOU3BOJICTBEHHOM AECATEIBHOCTU | KEHCOB
YeJI0BEKa
9 | Tema 7.1. Knaccudukanus Homenkmarypa OpPTaHMYECKUX

COEIMHEHUHN 0T/eIbHbBIX KIACCOB

10 | Tema 7.2. CoiicTBa
OPraHUYECKUX COCAUHECHUN

CocraBnenue CXeM peakuun
OPTaHUYECKUX COCTNHEHUN

11 | Tema 7.2. CoiicTBa
OPraHUYECKUX COCAUHECHUN

['eHeTnueckass CBsI3pb MEXAY KiIaccamu
OPTaHUYECKUX COCAUHECHUN.

12 | KonTposnbHas pabora 3

CTpykTypa ¥ CBOWCTBA OPraHUYECKHX
BEIIECTB

43.3. IlepeueHsb J1aGopaTOPHBIX PadoT

Paznen

JlabopaTopHas pabora

Paznen 1. OcHOBBI CTpOEHUS BEIIECTBA

JlabopatopHas pabora Nel. «3menenue
CBOMCTB 2JIEMEHTOB M NX COCTMHCHHI B
3aBUCUMOCTH OT TIOJIOKCHHS B
ITepnoaudeckoit cUCTEMEY»

Paznen 2. Xumuueckue peakunu

JlaGopatopHas padota Ne2.
CTeXHOMETPHUCCKUE PACUCTBI.

Paznen 2. Xumuueckue peakuuu

JlabopaTtopHas pabora Ne3. "Turbl
XUMUYECKUX peaKuu'.

Paznen 3. PactBopsr

JlabopaTtopHas pabota 4. «[Ipurorosienue
PacTBOpPOBY.

Paznen 3. CtpoeHue u cBOMCTBA

HCOPraHNYCCKHX BCIICCTB

JlaGopatopHas paboTta 5. «CBolicTBa

MCTAJIZIOB 1 HCMCTAJJIOB»

Paznen 4. Ctpoenue u cBoiicTBa
HEOPTaHUYECKUX BEIIECTB

JlaGopaTtopHas pabora 6. «Xapakrep
JUCCOTTMAITIY PA3JIMYHBIX THAPOKCHIIOBY.

Paznen 4. Ctpoenue u cBoiicTBa
HEOPTaHUYECKUX BEIIECTB

JlaGoparopnas padora 7. «nentudukarus
HEOPTaHUYCCKUX BEIICCTBY.

Paznen 5. Kunetnueckue u
TEPMOJIMHAMUYECKUE 3aKOHOMEPHOCTHU

MMPOTCKAaHUA XUMHUYCCKUX pCaKI_II/Iﬁ

JlaGopatopHas pabota 8. «M3yueHue
BIIUSTHUS Pa3IMIHBIX (haKTOPOB Ha

CMCIICHUC XUMHNYCCKOI'O paBHOBCCHA»
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Paznen 7. CtpoeHue u cBOCTBa
OpraHMYecKuX BemecTs. JJabopaTtopHas
pabota " Unentuduxaius
OpPTaHUYECKUX COSIUHEHUHN OTIETHHBIX

KJI1aCCOB

JlaGoparopnas pabota 9. "lIpeBparnienus

'

OpPraHUYCCKUX BCUICCTB IIPpH HarpeBaHI/II/I' .

Paznen 7. CtpoeHue u cBOCTBA
opraHu4eckux BemiecT. JJabopaTtopHas
pabota " Unentuduxamms
OpPraHUYECKUX COCAMHEHUN OTIEIbHBIX
KJIACCOB

JlabopaTtopHas pabora 10. " CoiicTBa
CIIPTOBY

Paznen 7. CtpoeHue u cBOiCTBa
opraHuyeckux Bemiects. JlabopatopHas
pabota " neHTuduxanus
OPraHMYECKUX COCAUHEHUN OTIAEIbHBIX
KJ1acCOB

JlabopaTtopHas pabora 11. " CpoiicTBa
KapOOHOBBIX KHUCTIOT)»

Paznen 7. Ctpoenue u cBoiCTBa
opraHudeckux BemiecTs. JJabopaTtopHas
pabora " Mnentudukanus
OpPraHUYECKUX COCAMHEHUN OTIEITbHBIX
KJIACCOB

JlaGopaTtopHas paboral 2.
"N nenTudukanus opraHu4ecKux
COEIMHEHUI OTAEJIbHBIX KJIaCCOB

5.3. Keiic 3apaHus

Keiic Nel. «X70p B )KM3HH YEITOBEKa»

Keiic Ne2. «BomopomoMobunu - mar B Oyayiiee»

Keiic Ne3. «ITama xynuia aBTOMOOWIIBY
Keiic Ne4. «Mbuio»

6. CIUCOK UCTOYHHUKOB

OCHOBHBIE UCTOUYHUKU:

1. T'abpuensn O.C. Xumus. 10 knacc. YriayOsieHHBIN ypPOBEHb: yUEOHUK

/ O. C. I'abpuensn, U. I'. OctpoymoB, C. A. Crnaakos. - IIpocBelieHue,

2022. — 399
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2. Xumus. 11 xmacc. YruyOneHHbli ypoBeHb: yueOHuk / O. C.
I'a6puensn, M. I'. OctpoymoB, C. A. CnagkoB, A. H. JI€BkuH. -
IIpocBemenue, 2022. — 432

I[OHOHHI/ITGJIBHBIG HMCTOYHUKMU:

http://lib.bsaa.edu.ru — 9B benropoackoro 'AY

http://znanium.com — DBC «3HaHnyM»

http://e.lanbook.com — DBC «JIaup»

http://ebs.rgazu.ru — 9BC «AgriLib»
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