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oOpa3oBaHUs», Ha OCHOBAaHWM NPHUMEPHOrO (OHIA OLEHOYHBIX CPEACTB IO
00111e00pa3oBaTeIbHOM y4eOHOM TUCIUIIINHE «XUMH», TUTS
npo¢eCCUOHATBHBIX00Pa30BaTEIbHBIX OpraHu3aIui, pa3paboTaHHOTO
®denepaabHBIMIOCY IAPCTBEHHBIM OOJIKETHBIM 00pa30BaTEIbHBIM YUPEXKICHUEM
JOTOJHUTENBHOTO  MpodeccuoHanbHOro oOpa3zoBanus «MHCTUTYT —pa3BUTHS
npodeccuonanpbHoro oOpaszoBanus» B 2022 1. m paboyeil mporpaMmel
00111e00pa30BaTEIbHON TUCIIUIUIMHBI « XUMUSD).
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roCyJJapCTBEHHBIN arpapHbiil yHHUBepcuTeT uMeHu B.S. ['opunay
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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
23.02.07TexHnueckoe OOCTy>KMBAaHUE W PEMOHT JIBUTAaTEEH, CUCTEM U

arperaToB aBTOMOOMIICH».

1.2. Heaun u 3agauu co3ganus ®POC
Henpto  cozmanust DOC  gBhsgeTcs  YCTAaHOBJICHHUE  COOTBETCTBHS

Y4E€OHBIXJIOCTIDKEHUN  3alUTAHUPOBAHHBIM  pe3ysbTaraM  OOy4YeHHs  TI0
o0mieoOpa3oBaTeNbHON  AUCHUIUIUHE «XHUMHS» U TpeOOBaHUSIM OCHOBHOM
00pa30BaTeIbHON MTPOrPaMMBI.

@OC pemraer 3a7a4u:

KOHTPOJIb W YIPAaBICHHE MPOLECCOM MPHOOpeTeHUss O0yyYaroIUMUCs
HEOOXOJUMBIX 3HAHWHA, YMEHUH, HABBHIKOB H YPOBHSI C(HOPMHPOBAHHOCTH
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 0OIIEKyJIbTYpPHBIX,
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 MpeAHa3HaueH [JIsl OICHKH CTEIeHU
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 PE3YyJIbTAaTC OCBOCHUA y‘—IG6HOﬁ AUCHUIIIMHBI CTYACHT JOJIZKCH 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 JUCIUIUIMHA UMeeT Npu (popmupoBaHuu U pazsutun OK
u [1K (Tabmuma 1).



Taoamnua 1. Ilnannpyembie pe3yabTaThl 0CBOCHHS 0011e00pa30BaTe/JIbHONM TUCHUILTHHBI B c00TBeTcTBHU ¢ PI'OC

CIIO u Ha ocHOBe

Koa n
HAMMEHOBAaHHE

Ils1anupyembie pe3yabTaThl 0CBOCHUSA TUCHMUILIMHBI
¢popmupyembIix
KOMIIEeTEeHI M

O6mume! JIMCHMILIMHAPHbIE?

OK Ol. JIP 05 B wactu Tpy0BOr0 BOCIIMTAHUS: [IP6 2 BnameTh CUCTEMOW XMMHYECKUX 3HAHUU,
Bei6upars - TOTOBHOCTb K TpPYAY, OCO3HAHME LIEHHOCTH | KOTOpasl BKJIFOYAET: OCHOBONOJATAIOIINAE TTOHATUS
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 CBsI3b, MOJb, MOJIApHAs Macca,
IIPUMEHUTEIIBHO K | - yHTEpecC K pa3IudHbIM cepaM MpoPeCCHOHAIBHON | MOJISIDHBI ~ 00BbEM,  yTIEPOJIHBIM  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;

- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WU

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,
ANEKTPOJIUTUYECKAS JUCCOLMALUS, OKHUCIMUTEID,




BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B
paccMaTpUBAEMBbIX SBIICHUSIX;

- BHOCUTHb KOPPEKTUBBI B JIEATEIHLHOCTH, OICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OTICHUBATH PUCKH
MOCJICACTBUM JEATCIbHOCTH;

- pa3BUBATh KPEATHBHOE MBINIJICHUE TIPU PEIICHUH
YKU3HEHHBIX MPOOIeM

JIP 07 ©) 6a30oBbIC HCCIIEIOBATEIIBCKUE ICUCTBUSA:

- BJAJeTh HaBBIKAMU Yy4eOHO-HCCIICIOBATEIILCKON H
IIPOCKTHOM JEATEIIbHOCTH, HAaBBIKAMH pa3peIieHUs
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, KPUTHYECKH OICHUBATh WX
JOCTOBEPHOCTh, TPOTHO3UPOBATH HW3MCHCHHE B
HOBBIX YCIIOBHUSX;

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

- YMETh HHTETPHPOBATH 3HAHWUS U3  Pa3HBIX
MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh 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 BBISBIIATH XapaKTE€PHbIEC IPU3HAKU 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 HAa3BaHHUS BaXXHEUIIMX 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, YPABHCHHUS XUMHUUYECKUX
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 OIPEIECIICHHBIM KjaccaM W TIpyIliam
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 (HOPMaIbHBIC YCIIOBHSI)
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 IeHHOCTH HAYYHOTO MO3HAHUS:

JIP 04 cdopMUpOBaHHOCTE  MUPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS Hayku ¢ OOIECTBEHHOW TMPaKTHKH,
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;

OCO3HaHUE IIEHHOCTH HAay4YHOW  JEeATEIbHOCTH
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
HMCTOYHUKOB  Pa3HBIX  THUIIOB, CaMOCTOSITEJIbHO
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 TUIAaHUPOBATH U  BBIIOJHATH
XUMHAYECKUI AKCIIEPUMEHT (mpeBpauieHus|
OpPraHWYECKUX  BEHIECTB  IPU  HArpEeBaHUU,

MOJIYYEHHE OTUJIEHA M U3YYEHUE €ro CBOMCTB,
KauEeCTBEHHbIC PEAKIMM Ha allbJIETUJbI, Kpaxma,
YKCYCHYIO KHCIJIOTY; JEHarypaiusi OCJKOB TIpH
HarpeBaHUM, I[BETHbHIC PEAKIIUN OEJIKOB; MPOBOJAUTH
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 TEXHUKH]
0€30MacHOCTH TPU OOpAIllEHUH C BEIIECTBAMU U
Ja00paTOpHBIM  00OpY/IOBaHUEM; TMPEIACTABIIATH
pe3yabTaThl XUMHUUYECKOTO IKCIIEPUMEHTA B (popme
3allMCU YPAaBHEHUW COOTBETCTBYIOLIMX PEAKUHUUN U

dbopMynupOBaTh  BBIBOJBI HAa  OCHOBE  OTHX
pPE3yJIbTATOB;

[IP6 6 yMerp aHaTU3UPOBATh XHUMHYECKYIO
uH(dopMaIuio, MOJTYy4aeMY 0 U3  Pa3HbIX

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




ayIUTOpUH,  BBHIOMpas  ONTHUMalbHYI0  dopMy
Mpe/ICTaBICHUS U BU3YyaIU3alluy;

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

MOPAJIBHO-3TUYECKUM HOpPMaM
- UCTIOJIb30BaTh CPECTBA HHPOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEILICHUU
KOTHUTUBHBIX, = KOMMYHHKATHUBHBIX U
OpraHM3alMOHHBIX 33J1a4 ¢ COOII0ACHUEM
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,
MOJICIUPOBAHUE); YMETh MPOBOJAUTH PACUETHI MO

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 JIA IIPHUHATHA peIHGHI/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 OBnazeHne  HaBbIKAMU  y4EOHO-
WCCJIEI0OBATENIBCKOM, MPOEKTHOM W  COLMAIBHOMN
NEATEIIbHOCTH;

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;
MIPOBOAUTH PEAKIIM HOHHOTO 0OMEHa,
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
peaTbHOTO0, BHUPTYAIIbHOTO W KOMOMHHMPOBAHHOTO
B3aHMO/ICHCTBHUS,

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

OBnajicHHEe YHUBEPCAJIbHBIMU PETYISTUBHBIMU
JNEUCTBUSIMU:

MP 02 r) npunsarue cebsi u APYyTUxX JIOACH:

- 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 P OOpAIICHUH C BEIIECTBAMH 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; (GyHKIIMOHATLHOM TPaMOTHOCTH, HEOOXOIUMOM
€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
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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 OKPYKAIOIIECH 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

HCCIIEI0OBATEIIbCKOW, 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}OUKaK YCJIOBUIO } KPYyro3opa ¥ (pyHKIMOHAIBHOKIPAMOTHOCTH
TPAHCMHCCHI, yCHENIHON MPo(ecCHOHATBHOM 1 00IIECTBEHHOM 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 JINYHBIX,
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 TOCTHUKEHUS
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 1 (yHKIIMOHATbHOUTPAMOTHOCTH
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, MO3BOJISIOT KOHTPOJIMPOBATH 3HAHUS OJTHOTO U TOTO K€
maTepuaiga  HeogHOKpaTHo.  LlemecooOpazHo  HpOBOAUTH
KOHTpPOJIbHbIE  pa0oThl paznuuyHoro Bujaa. C  MOMOIIBIO
IPOMEXYTOUHON KOHTPOJIBHOM pabOThl MPOBEPSIETCS] YCBOCHUE
oOyJarouMMucss MaTepuasa B [EpUOJ H3YyYEHUS TEMBI.
Hrorosast KOHTpOJIbHASI pabOTa MPOBOJUTCS C LIETBIO TPOBEPKHU
3HAHUW M yYMEHHMM II0 OTHEIBbHOM Teme, Kypey. JlomamrHss
KOHTpOJIbHasg padoTa NpU3BaHA CHUCTEMATU3UPOBATH 3HAHUS,
IO3BOJISIET TIOBTOPUTH M 3aKpenuTh Mmartepuan. Ilpu ee
BBINOJIHEHUH OOYyYaroluecsi He OTPaHUYEHbl BPEMEHEM, MOTYT
UCIOJIb30BaTh  JoOble  y4yeOHble  mocoOusi.  Kaxmomy
oOyyarouiemMycsi J1aercd CBOWM BapuUaHT pabOThl, B KOTOPBIA
BKJIFOYAIOTCS ~ TBOpYECKHE  3adaHus  AJIs(popMuUpOBaHMS
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 psAAE€  CIy4aeB  BKJIKOYAET
JOTIOJTHUTENBHYIO MPOBEPKY 3HAHUM CTYyJEHTa — IMOCPEICTBOM
TECTUPOBAHMS WM, HampuMep, HaMUCAHUS KOHTPOJILHOMN
paboTHI.

['maBHas enb NpoBeAEHUS MPAKTUYECKON pabOThl 3aKIH0YAETCS
B BBIPA0OTKE y CTYJACHTA MPAKTUYCCKUX 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

VYyebHOe 3aHsATHE, B pAMKaX KOTOPOI'O 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:

— HW3yYaeT MpaKTUYECKUM XOJ TeX WJIA HHBIX IPOILECCOB,
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 UCTOYHUKA HAYYHOI'O 3HAHUA.

Keiic-
3ajaHUeE

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

Tect

Cucrema CTaHIAPTU3UPOBAHHBIX  3aJaHUN, TMO3BOJISIONIAS
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
sl
OLEeHOYHOE CPEACTBO
OK 01. Buibupats criocobsi Paznen 1. Tema 1.1, 1.2, | Tect (bpOoHTaNBHEII OIPOC; OLICHKA 3auet c
peren s 3aa4 Paznen 2 Ouenka Tecta KOHTPOJIbHBI | OLIEHKOM
MPOhecCHOHATHHO Tema 2.1 2.2, Pa3nen 3 - OIIEHKA MPAKTUYECKUX padboT X padoT;
eATEBHOCTH Tema3. 1.,3.2 - OLICHKA BBIITOJTHCHUS
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, (bpOoHTaNBHBII OIPOC; OLICHKA
COBPEMEHHBIE CPEJCTBA Paznen 3Tema3. 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
pgc§p5006epe>1<eﬂmo, Pazzien 3Temas. 1 na60paTngmx paooT;
Pa3zgen 6Tema 6.1 ’
MPUMEHSITH 3HAHUS 00
W3MEHECHUM KJIMMaTa,
NPUHIUIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3PPEKTUBHO
JIEUCTBOBAThH B
YPE3BhIYAMHBIX CUTYAIIUSIX
ITK 3.2. Ocy1iecTBasTh Pasnen 6 OneHka
TEXHUYECKOE 00CITyKUBAHUE KeicoB
TPaHCMHUCCHH, XOI0BOM Tema 6.1
4acTH ¥ OPTaHOB
yIIPaBJICHUS] aBTOMOOMIIEH
COTJIACHO TEXHOJIOTUYECKOU
JIOKYMEHTAIUU.
[TK 4.3. ITpoBoauth okpacky | Paznen 3Tema3. 1, . ) Onenka
aBTOMOOUJIbHBIX KY30BOB. 3.1Pa3nen 4 Tema 4.1. (pomTanbHbiii OMpoc; KOHTPOJIBHO
43 Ouenka Tecta M
Paszen 5, Tema 5.1. - OIIEHKA MPAKTHUYECKUX paboT paboThI

Pa3nen 6 Tema 6.1
Paznen 7

Temsr 7.1, 7.2, 7.3

- OIICHKA BBITIOJTHCHUS
1a60paTOpPHBIX PadoT;
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3. Kpurtepuu oneHuBanusi (opMUpPyeMbIX KOMIIETEHIUI

Kpurtepun oneHku yueOHOM AeITeIbHOCTH 110 XUMUH

Pe3ynbraTomM MpoOBEpKH YpOBHSI YCBOCHHS y4eOHOTO Marepuana SBISCTCS
orMmeTka. [Ipu olieHke 3HaHM ydyalumxcs npeamnoaraeTcs: oopaiiarb BHUMaHue Ha
[IPaBUJIIBHOCTb, OCO3HAHHOCTH, JIOTUYHOCTh M JOKA3aTEIbHOCTh B U3JIOKECHUU

Marcpuaiia, TOYHOCTDB HCIIOJIB30BaHUA XUMHYECKOM TCPMHUHOJIOTHUH,

CaMOCTOATCIIbHOCTD OTBCTA. OHGHKa 3HAHUU InpcariojaracTt yLIéT

WHIUBUYIBHBIX OCOOEHHOCTEH ydamuxcs, audQepeHImnpoBaHHbIN MOAX0A K

opraHmusanuun pa6OTI>I.

Hcxons u3 nocTaBiIeHHBIX LIENEH, YUYUTHIBACTCS:

* [IpaBUIBHOCTP M OCO3HAHHOCTH W3JIOKEHHS COIEPIKAHUSA, IOJTHOTY PACKPBITHUS

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 NPE3EHTALNUN 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
MIOCIIEIOBATEIHHOCTh 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 U3JI0KEHUH
MaTepuaa,KoJMueCTBO HCCICIOBAHHOW JIUTEPATyphl, B TOM
YHCJIE HOBEHIIMX HCTOYHUKOB IO MPOOJIEME,4eTKOCTHBBIBOJIOB,
odopmieHue paboThI COOTBETCTBYET MPEIbSIBISIEMbIM
TpeOOBAHUSIM.

2. | CooTBeTCTBHE IENAM M 3a7adyaM JUCHUUIUIMHBI, aKTyalbHOCTH | 4 | Xopo
TEMbI U pacCMaTPUBAEMBIX MPOOJIEM, COOTBETCTBUE COJIEPKAHUS 1o
3asBJICHHONM TEME, HAy4YHOCTb SI3bIKa W3JIOXKEHUSI, 3asiBJICHHAs
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 M MOCIIEA0BATEIHOCTh BU3JIOKEHUU MaTepHalia, pu
oopMIIeHHUHU pabOThl UMEIOTCS] HETIOUYETHI.

4. | Pabora HE COOTBETCTBYeT IeisM M 3adadyaMm aucuuiuiuusel, | 2-0 | Heyno
cojiep>KaHue pabOThl  HE COOTBETCTBYET3asIBJICHHOU BJICTB
TEeMe,COoJIepKaHue pabOThl U3JI0KEHO HE HAYUHBIM CTUJIEM. opuTe

JILHO
Kpurtepun oieHKH KOHmponwvHoul padbomul:

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 TJIyOOKO aHAJIM3HPOBATh MPOOJIEMY M JICNIaTh
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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 # odopMIIEeHAa B COOTBETCTBUM C H3JIOKEHHBIMU 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 JOIYIIICHO B HEM:

- 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 3aJaHUEC  BBIMOJHEHO BYCTAHOBIJICHHBIN 5 | Ormny

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 BBIBOIBI;
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— pabota BbInoSHEHa 6€3 OMMOOK M HEIOUYETOB WIH JOMYIICHO
He 00Jiee OJTHOTO HEJ0YETA.

2. |- TIpaKTUYECKOE 3aJlaHWC  BBITIOJIHEHO BYCTAHOBJICHHBIN 4 | Xopo
CPOK C MICTIOJIb30BAaHMEM PEKOMEH TN MPETO1aBaTes; 110
— TIOKa3aH  XOpOIIMA  ypOBEHb  BIAJACHHUS  W3YYEHHBIM
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. | - OpakTUYeCKoe 3aJaHh€  BBINOJHEHO BYCTAaHOBJICHHBIN 3 | YaoBn
CPOK C YacCTUYHBIM 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 OIMMOKM 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
MEXIpeIMETHbIE (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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Marepual; AaBaThb OTBET B JIOTUYECKOW MOCIEAOBATEIBLHOCTU 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  OOCTOSITENILHO  OTBEYaTh  Ha
JOTIOJIHUTENbHBIE  BOMPOCHl  yuuTenss. (CaMOCTOATENIbHO U
palMOHANBHO HKCIONb30BaTh HAIJISIIHBIE MOCOOUS, CIPaBOYHbIC
MaTepuallbl, y4eOHUK, JIOTIOJIHUTENNBHY IO JIUTEPATYPY,
NEPBOUCTOYHUKH; MPUMEHITh CUCTEMY YCIIOBHBIX 00O3HAYCHUI
IIPU BEJACHUU 3aIIMCEH, COMPOBOKIAIOIINX OTBET; UCIOJIb30BAHUE
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 YUUTEIS; UMEET HEOOXOJAUMBIC
HaBBIKM paboOThl ¢ mnpubopaMu, COMYTCTBYIOIIUMHU OTBETY;
3aMKCH, CONPOBOXAAIOUINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM

[loka3plBaeT 3HAHUA BCETO  HM3YYEHHOTO  IPOTrPaMMHOIO
Marepuana. JlaéT TNOJNHBIA W TPaBWIbHBIM 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
00001IeHUSIX W3 HAOMIOICHUM W OMBITOB; MaTepHall U3JIaracT 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 YYeOHBIM MaTepuan; MOJITBEPKIAeT 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. IIpuMeHATh TOJNyYEHHbIE 3HAHHUS HaA T[PAKTUKE 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 CAaMOCTOSITEIbHBIM.

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. IloHnMaHWEe OCHOBHBIX XMMHUUYCCKUX B3aMMOCBS3EH.

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 CUCTEMAaTU3UPOBAHO, (hparMEHTAPHO, HE
BCEr/a MOCIeA0BATENbHO.

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

4. lomyctun omuOKM U HETOYHOCTH B MCIOJIb30BAaHUM HAYYHOM
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,
HEOOXOJMMBIX JUIsl pELICHUs 3a]ad pPa3jIuvHbIX THUIIOB, MPH
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
BOCITPOU3BOJMT 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,
NEPBOMCTOYHUKOB) MJIM OTBEYAET HEMNOJHO HAa BOMIPOCHI
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 ycBowI 1 He pacKpbll OCHOBHOE COJIEp KaHUE MaTepHala.

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
yMEeT MPUMEHSTh UX K PEIICHUI0 KOHKPETHBIX BOIIPOCOB M 3aja4
o 00pasIry.

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

6. merorcst TpyOble OMMOKY B HAITMCAHUH YPABHCHHUIA.

7. He MOXeT OTBETUTHh HU Ha OJIUH U3 TIOCTABJICHHBIX BOIIPOCOB.
8. IloTHOCTBIO HE YCBOWJI MaTepHall.

Kpurtepuu onieHKH j1a00paTOPHBIX PadoT

HU3MCPCHUA, BBIYMCIICHUAI, Ha6J'HOI[eHI/I$I IIPOU3BOJUIINCH
HCIIPAaBUJIIBHO, KOFI[ay‘-IaHlHﬁCﬂCOBCCMHeBBIHOHHHHp360Ty.

Kputepuu onienku Oas1 | OlEHK
n/ Jbl | a
n
1. | — CcTy/AEHT BBIOJHII BCIO pabOTy B MOJTHOM 00bEME C 5 | Otnuy
coO0JII0IeHHEM HEOOXOMMON OCIIE0BATENbHOCTH IPOBEACHUS HO
OTIBITOB ¥ U3MEPEHUM;
— CAMOCTOSITENTFHO U PAIIMOHAIIBHO CMOHTHUPOBAJ HEOOXOAUMOE
000pyI0OBaHUE, BCE OMBITHI MPOBEI B YCIOBHUIX U PEKUMAX,
00eCTIeUnBAIOIINX MTOTYYCHHUE MTPABIIIBHBIX PE3yIbTATOB U
BBIBOJIOB;
- coOmoIanTpeO0BaHUI0E€30MMACHOCTUTPY/IA;
- BOTYETENPABUIHHOU
aKKypaTHOBBIMOJHUIIBCE3AMUCH, TA0TUIIBI, PUCYHKH, YEPTEKH,Tpa
(UK, BEIYUCIICHUS;
- IPaBIJIbHOBBIMOIHIIAHAIU3TOTPEITHOCTEN
2. | - ObuM BBITIOJTHEHBI TPEOOBAHUSA K OIIEHKE «5», HO 4 | Xopo
00y4Jaronuiicst JOMyCTHUII HETOYHOCTU 1o
3. | eciupe3yiabTaTBBINOIHEHHONYACTUTAKOB, YTOMO3BOISETHONYUUT | 3 | YIOBI
bIIPAaBUJIbHBIE CTBOP
BBIBOJIBL, HOBXOIENPOBEICHUAONBITAMU3MEPEHUAOBLIN UTCIb
JOMYIICHBIOITUOKH. HO
4, - 2-0 | Heyno
€CIIAPEYIIbTATBIHEIO3BOIAIOTCAEIATHIIPABUIIbHBIXBBIBOIOB,ECII BJICTB
HOIIBITHI, OpuTC
JLHO
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Bo Bcex ciyuasix OLIEHKa CHMDKAeTcs, €ciau oOydarolluics He coOuronal
TpeboBaHus Oe30macHOCTH Tpyaa. B Tex ciydasx, korzna oOyuaromuiics moxasal
OPUTHHAJBHBIA TMOAXOJ K BBIIOJHEHUIO pPabOThl, HO B OTYETE COAEpKATCA
HEJOCTaTKH, OLIEHKA 3a BBINOJIHEHHE pabOThl M0 YCMOTPEHUIO IPENOJaBaTEINs
MOJKET OBITh MOBBIIIEHA IO CPABHEHHIO C YKa3aHHBIMU HOPMaMH.

Taﬁ.lmua COOTBETCTBUA 6aﬂﬂbHO-peﬁTHHFOBOFO U OTMETOYHOI' O

KOHTPOJIS
YpoBeHb c(hOpMUPOBAHHOCTH Cymma TpaguunonHas
KOMIIETEeHI M PEUTHHIOBBIX OlleHKAa
0aJ10B
[ToBbIlIEHHBIN 90-100 OtnauyHO
bazoBsIit 75-89 Xopol1io
[ToporoBbiii 60-74 Y 10BNETBOPUTEIBHO
Henocrarounsii Menee 60 HeynosnersopurenbH
0

Kpurepuu onenku ougpghepenuuposannozo 3auéma

[TpomexxyTouHast aTTecTalus OCYILECTBIISIECTCA B BUJIE
1 pepeHInpPOBaHHOTO 3a4eTa.
HuddepeHunpoBaHHblii 3a4eT — TMpecienyeT Ueldb OLEHUTh pPadoTy

CTYJIEHTa 3a CEMECTp, MOJYYEHHbIE TEOPETUYECKUE 3HAHUS, HX MPOYHOCTD,
pa3BUTHE TBOPUYECKOTO MBIIUICHUS, TPHUOOPETEHHE HABBIKOB CaMOCTOSATEIbHOMN
paboThl, YMEHHUE CHHTE3UpPOBATh IIOJYYECHHbIE 3HAHHUS U TPUMEHATH UX K
PELICHUIO TPAKTUYECKUX 3a/1a4.

Ne Kpurtepuu ouenku Bbaniabl Onenka

1 OOyuatromuiics Mpu OTBETE HA BCE BOTPOCHI: 5 OtnuyHo
- TMpOSBWI TNyOOKHE, TBOPYECKHE CIIOCOOHOCTH B
NOHMMAHUU  U3JIOKEHUU  Y4eOHO-TIPOTpaMMHOTO
Marepuana, NIOKa3bIBAET  BBICOKMI  YpOBEHb
KOMIIETEHTHOCTH;

- YCBOWMJI B3aUMOCBSI3b OCHOBHBIX TOHSTHH U
OUCLUIUIMH, WX 3HAYeHUEe JJs NpuodpeTraemMon
npodeccun; aHATU3UPYET OCHOBHBIC MOHATHUS C TOUKU
3pEHUs Pa3IUYHbIX ABTOPOB, IEMOHCTPUPYS 3HAHUE
y4eOHOM, TEepHOaUYecKOd U  MOHOTpaduyecKkon
JUTEPATYphl, 3aKOHOJATENHCTBA B PaMKax TEMAaTUKH
JUCLUIUIMHBI U TPAKTUKH €0 PUMEHEHHS],
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- TIOKa3bIBAET BCE CTOPOHHUE U CUCTEMATHYECKHUE
3HaHUSA  TEOPETHYECKOTO  MaTepuaa; BUJIUT
MEXIUCUUIUIMHAPHBIE CBA3H;

- MpOoQecCHOHANBHO, TPaMOTHO, IOCJIEIOBATEIBHO,
XOpOIIMM  SI3BIKOM  YE€TKO  M3JIlaraeT  MaTrepua,
apryMEHTHPOBAHO (OPMYIUPYET BHIBOJIBL;

- TOJIHO, TPAaMOTHO H IIOCJIEAOBATEIBHO H3JIOKWII
OTBETHI HA BCE JONOJHUTEIBHBIE BOIIPOCHI U 3aJaHUSI.

- MOKa3bIBaET JOCTaTOYHBIN YPOBEHb
KOMIIETEHTHOCTH, 3HAHUS JIEKIIMOHHOTO MaTepHaia,
yueOHOMI u METOAMYECKON JUTEPATYPHI,

3aKOHOJATEIbCTBA U MPAKTUKHU €T0 TPUMEHEHUS;
- TOKAa3bIBA€T MOJHOE, HO HEJOCTATOYHO TITyOOKOE
3HaHUE Y4EOHO-MPOrPAMMHOIO MaTepuala, JOMyCTHII
Kakue-mu00 HETOYHOCTM B OTBETaX, CBOOOJIHO
OTIEpUPYET MOHITUSMU, METOJAAMHU OLEHKU MPUHSITHUS
pELICHNN;
- HMEET TMPEJCTABICHUE O MEXKIUCIUILTMHAPHBIX
CBSI34X, YBSI3bIBAECT 3HAHWS, T[OJYyYEHHBIE IpHU
U3YUYEHUH Pa3IMYHbBIX JTVCLMILUIVH, yMEET
aHaJIM3UpOBaTh  NPAKTHUYECKUE  CUTyallUH, HO
JOTyCKAaeT HEKOTOPBIE TOTPEIIHOCTH;
- YBEpPEHHO U MpodhecCHOHATBHO, TPaMOTHBIM
SI3bIKOM, SICHO, YETKO U IMOHSATHO M3JIaraeT COCTOSIHUE
U CyTh BOMpOCa; MpPUBJIEKACTCS WH(POPMATHUBHBIA U
WUTIOCTPUPOBAHHBIA ~ MaTepuala, HO TMpHU OTBETE
JIOTyCKaeT HEKOTOPbIE MOTPEIIHOCTH;
- BONPOCHL, 3a/JaBa€Mbleé 3K3aMEHATOPOM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHCHUI.
Jomyckaercsl-2 HE3HAYUTEJIbHBIC
OIIIMOKHU.

Xopo1io

- TIOKa3bIBa€T IMOBEPXHOCTHbIE 3HAHUS Yy4eOHO-
MPOrpaMMHOT0 MaTepuaia, MpU OTBETE€ OTCYTCTBYET
JOJDKHAs CBA3b MEXKIY aHAIW30M, apryMEHTalueil u
BBIBOJIaMH; OJIHAKO B 1I€JIOM B TIOJTHEE OPHUEHTUPYETCA
B NpOQUIMPYIOIUX ISl JAHHOM CHEelHaTbHOCTU
TUCIUTITAHAX;

- BJIaJieeT NMPAKTHUYECKUMU HaBBIKAMU, HO UyBCTBYET
cebs HE YBEPEHHO npu aHau3e
MEXTUCITUTUTMHAPHBIX CBSI3EH;

- Ha TIOCTaBJICHHBIE BOTIPOCHI OTBEUAET HE YBEPECHHO;
- B OTBETE JOMYNIEH pSA JIOTUYECKUX OIIUOOK,
apTryMEHTbI IPUBJIEKAIOTCS HEIOCTATOYHO BECKUE;

- OTBeT  KOMIIO3UIIMOHHO  HE  BBICTPOEH,
JEMOHCTPUPYETCS  CPEIHUU  YpOBEHb  BJIAJICHUS

Y noBneTBoO
PUTEIBHO
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JUTEPATYPHBIM  SI3BIKOM  TIpH  (OPMYTUPOBAHHUH
TE3UCOB M ApTYMEHTOB;

- Ha  TIOCTAaBJICHHBIE = KOMHCCHEH  BOIIPOCHI
3aTPyAHIETCS C OTBETAMHU, IMOKA3BIBAET HEJOCTATOYHO
r1yOOKHE 3HAHUS.

Jonyckaercs He 6oJiee 3—4 ommoOoK.

- HE YCBOWJ 3HAYUTENIbHYI0 4YacTb Yy4eOHO-
IPOrpaMMHOr0 MaTepuajla WIM IOKa3bIBAaeT KpailHe
ciabple 3HaHUS y4yeOHOro Marepuana, HHU3KHUN
YPOBEHb KOMIIETEHTHOCTH;

-IEMOHCTPUPYET KpallHE HEYyBEPEHHOE W3JI0KEHUE
BOIIPOCA;

- uMeer cnalbbli ypoBeHb NPO(EeCCHOHATBHBIX
3HAHWM, 3aTPyAHSAETCS NpPU AHAIM3E MPAKTHYECKUX
CUTyallMil; HE MOXET TMPUBECTH MPUMEPHI H3
peanbHOM MPAKTUKH;

- HE YBEPEHHO M JIOTUYECKH HE IIOCIIEN0BATEIBHO
U3JlaraeT MaTepual; B  OTBETE€ NPHUCYTCTBYIOT
CEPBE3HBIE HAPYIICHNsI KOMIIO3UIIMOHHBIE, PEYEBBIE U
HOPMATHBHBIE;

- HENPaBWIBHO OTBEYA€T HA  IIOCTABJICHHBIC
HK3aMEHAaTOpPOM  BOIIPOCHl WJIM  3aTPYAHSETCA C
OTBETOM; OTKa3bIBAETCS OT OTBETA.

CraBUTCS IPY HAJIMYUU CBBILIE ISITH OIIHUOOK.

2-0

Heynos
JIETBOpHU
TEJILHO

IlepeyeHbOIIMOOK:
I'pyovie owuoku:

He3nanueonpeneneHniioCHOBHBIXITOHATUI,3aKOHOB, TPABUII,0CHOBHBIXITOJIO

XKeHuhTeopuu, HopMyJ1, OOIIEHPUHITHIXXUMUYECKUX CUMBOJIOB.

HGYMeHI/ICBBII[eJ'H/ITI)BOTBeTGFJIaBHoe.

HGYMCHI/IG IIPUMCHATL 3HAHUA JI1 PCHICHHUA 3aJa4d U OOBSICHCHUS

XUMUYECKUX SIBJICHUI;HEMPAaBUILHO CPOPMYIMPOBAHHBIE BOMPOCHI 33Ja4u

HJIN HCBCPHLIC 0O0BSICHECHUSA X04a €CpCUICHUS; HC3BHAHHUC ITPHUEMOB PCHICHHA

3aJa4, aHaJIOIM4YHbIX PaHCC PCIICHHBIM B KH&CCG,OHII/I6KI/I, IIOKAa3bIBAKOIIUC

HCIIPAaBUIJIBHOC ITIOHMMAaHHEC yCJI0BUSA

HCIIPAaBUJIIbBHOCHCTOJIKOBAHHUCPCIICHU A.
HCYMCHI/IC‘II/ITHTBI/IHI/IcaTB XUMHUUYCCKHUC.

3aJa4Hn

nJIn

HeymenuenoaroroBUTbKpadboTe1abopaTopHOe000pyI0BAHUE, IPOBECTHOIIBI

T,HE0O0XOIUMBICPACUCTHI, MITH
HCTO0JIb30BAaThII0Y YEHHBIC TAHHBIEIJIIBBIBOJOB.

He6pexxHoeoTHOILIEHNEKIIa00paTOPHOMYO000PY I0BAHU IO PEAKTHBAM.
HeymenneonpenenuteokazaHien3MepUTeIbHOTOnpruoopa.
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8. HapymenuerpeboBaHUNHTIPaBIIIOE30MaCHOTOTPYAANPUBINIOIHEHUUIKCIIEPU
MEHTA.

Hezpyovieouuoku:
1. HerouHoctudopmynnpoBOK,ONpeaeIeHHI, TOHATHI1,3aKOHOB, TCOPU A, BBI3BA
HHBICHETIOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEAEISAEMOIO MOHSTHS,
OIIMOKH, BBI3BAHHBICHECOOIIOJJEHUEM YCIOBHA MPOBEACHUUONBITANIN

U3MEPEHNN.

2. HpOHYCKI/IHHHGTO‘IH0CHaHI/IcaHI/IeHaI/IMeHOBaHHﬁCHHHﬂuq)HSquCKI/IXBCJII/ILII/I
H.

3. HepaunoHanbHBINBBIOOpXO1apEILICHUSI.
Heoouembui:

1. HepaumoHnanbHbl€3aIMCUIIPUBBIYUCIECHUSAX, HEPAMOHATBHBICTIPUEMBIBBIUHC
JIEHUU,Ipe00pa30BaHUIN pPelICHHIT3a1ay.

2. ApudpmeTnuecknueomrOKUBBbIYUCICHUSAX,ECIUITHOIMOKUT PYOOHENCKAKALO
TPEAIBHOCTD MTOJIyYEHHOTO pe3yJIbTaTa.

3. OTaenbHbIENOrpEeIIHOCTUB()OPMYITUPOBKEBOIIPOCAUINOTBETA.
HeOpexHOEeBbITOIHEHHE3aTUCEN XUMUYECKUX YPAaBHEHU.

5. OpdorpaduyeckennyHKTYallHOHHBICOITUOKH.

4. KOHTPOJIbHO-OLIEHOYHBbIE CPEICTBA MO JUCUUIINHE «XHUMHUS»

4.1. MaTepuaJibl OLIEHOYHBIX CPEJACTB JJIs1 BXOJAHOT0 KOHTPOJISI
Bapuanr 1

1. Xumudeckuii 3JIEMEHT, B aTOMax KOTOPOTO PACIPEICICHUE JJIEKTPOHOB IO
ciosiM: 2, 8, 6 - 00paszyeT BBICIINI OKCHI:
1)SeO3 2)SO3; 3)N,0s 4) P,0s
2. B rnaBHbIX noarpynmnax [leproaudeckoil CHCTEMBI C YBETUUCHHUEM 3apsjia Aapa
aTOMOB XMMUYECKHUX 3JIEMEHTOB:
1) ycunuBaroTcss HEMETaJUIMYECKUE CBOMCTBA
2) U3MEHSETCS BAJIGHTHOCTh B BOJOPOJIHBIX COSTUHEHUSX
3) YMEHbIIAIOTCA METAININYECKUE CBOMCTBA
4) ocTaeTcs MOCTOSIHHOM BbICIIIAsi BAJICHTHOCTD
3. XuMHuecKas CBsI3b B KPUCTAIIE XJIOPHIAa HATPUS:
1) KoBaJIeHTHas HEMOJISIpHAS 2) KOBAaJIEHTHAs MOJIIpHas
3) Metayuinueckas 4) nOHHas
4. CrerneHb OKUCIIEHUS -4, a BaJIGHTHOCTH [V atoM yriiepojia uMeeT B COCIMHCHUU:
1) CO22) CH4 3) H,CO34) CCly4
5. CHOXHBIM SIBISIETCSA KaXJ0€ U3 IBYX BEIIECTB:
1) cepa 1 030H 3) cepHasi KUCIIOTa U KBapI]
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2) 6enbrit hochop u azoTHas KucioTa 4) Boja u dapuit
6. 'openue cepoBogopoma: 2H,S + 30, = 2H,0 + 2SO, sBnsercs peakuei:
1) OKHCIHUTENBHO - BOCCTAHOBUTEIBHOM, HEKATATUTHYECKON, SK30TEPMUIECKON
2) OKUCIUTENBHO - BOCCTAHOBUTEIBHOM, KAaTAIUTUYECKOM, S HIOTEPMUIECKON
3) 3aMeleHust, HeKaTATUTUYECKOU, YHA0TEPMUUECKOIM
4) oOMeHa, HeKaTaTUTUYECKOM, SK30TepMUYECKON
7. COKpalleHHOMY MOHHOMY ypaBHeHHIo: Zn*2 +2 OH"=Zn(OH); cooTBeTCTBYET
JieBasi YaCTh CXEMbl YpaBHEHUS! XUMHUECKOU PEaKIINHU:
1) ZnSO,4 + KOH ----» 3) Zn(NO3), +Cu(OH); ----»
2) ZnO + KOH ------ » 4) ZnS + Ca(OH); ----- »
8. BO3MOXHO XUMHUYECKOE B3aUMOICHCTBUE MEXKTY CIACAYIOUIIMHE BEIIECTBAMHU:
1)AluNe2)CuuH;3)Znu P 4)Feu H,
9. Okcup xene3a(lll)ne B3auMoieCTBYET C:
1) constHO# KMCIOTOM 2) BOAOM
3) rUAPOKCUIOM HATpHs 4) CEPHOM KUCTIOTOM
10. Bepapl nm cheAyrommpe CYyXACHHS O TpaBWiIax Oe30macHOM paboThl B
XUMHUUYECKOH 1aboparopuu?
A. B nabopaTopuu Heb3d 3HAKOMUTBHCA € 3a1aXOM BEILECTB.
b. CepHy10 KUCHOTY CIEAYET pacTBOPSTH B TOPAYEH BOJIE.
1) BepHO TOJIBKO A 3) BepHBI 00a CyKICHUS
2) BepHO TONBKO b 4) 00a cykaeHust HeBEpHBI
Bapuanr 2

1. Xumunueckomy sneMeHty 3-ro mnepuoga VA- Tpynmnbl COOTBETCTBYET CXeMa
pacnpeneneHus AIEKTPOHOB MO CIIOSIM:
1)2,8,32)2,8,53)2,54) 2,3
2. [lopsiakoBeIii HOMEp XMMUYECKOro 3neMenTta B [lepuonnueckoii cucreme J1.1.
MenzeneeBa COOTBETCTBYET:
1) yncny 371€KTPOHOB B aTOME2) YHCITY 3JIEKTPOHHBIX CJIOEB B aTOME
3) 3HAYEHUIO BBICIIECH BaJIEHTHOCTHU 3JIEMEHTA 10 KUCIOPOAY
4) 4uciy 3JIEKTPOHOB, HEJOCTAIONIMX JI0 3aBEPIICHHS BHEIIHErO 3JIEKTPOHHOTO
cios
3. MoHHas xumuyeckas CBsI3b peaju3yercs B:
1) xnopoBogopoe 3) okcuae yriaeposa (IV)

2) runpokcujie Hatpus 4) okcuje yriepoza (1)
4. Atom yriepojia NposiBIISET BaJI€HTHOCTh, HE paBHYIO [V, B MoJiekyie:
1) yrnekucnoro rasa 3) merana
2) yrapHoro ra3a 4) yroiabHOW KUCJIOTHI
5. K KMCJIOTHBIM OKCHJIaM OTHOCHUTCS KaXKJI0€ U3 JIBYX BEIIECTB:

1) COZ, CaO 2) SOQ, P205 3)802, CcO 4) P205, A1203
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6. Peaknuus, ypaBuenue koropoii 2NaOH +CuCl, = Cu(OH), + 2NacCl,
OTHOCHUTCS K PEAKIIHSIM:

1) paznoxenus 2) coeauHenus 3) 3amenieHus 4) oOMeHa

7. B3auMOJIeHCTBUIO COJITHOM KUCIIOTHI U €JIKOTO HAaTpa OTBEYAET KPATKOE MOHHOE
ypaBHEHUE:

1) HCI + OH = H,O + CI 3) H" + NaOH = H,O + Na*

2) H" +OH = H,0 4) H*+ CI"+ OH = H,0 + CI™~

8. AmoMuHMM 00pa3yeT cyibGaT altOMUHUS [IPU B3AaUMOJICHCTBUH C:

1) cepoii 2) cepHOli KUCIOTOU 3) CEpHUCTOM KUCIOTOM 4) CEepOoBOAOPOAOM
9. Okcup xene3a(ll) B3auMoaeicTBYeT ¢ pacCTBOPOM:

1) ammunaka 3) kapOOHaTa Kaus

2) 6pomoBoaopoaa 4) XJIopuaa HaTPuUs

10. Xnopun xene3a (II) B BogHOM pacTBOpE MOXKET pearupoBaTth C:

1)K2S 2) CO23)SiOz 4) Cu

4.2. MarepuaJjibl OLIEHOYHBIX CPEACTB TEKYLIEro KOHTPOJIA 10
TUCHUITHHE «XHMHUSD)

Texkymmii  KOHTPOJb  pe3yJbTaToB OOYy4YEHUS MOXXHO OCYILECTBISAThH
pa3sIMYHBIMM METOJaMH W C TIOMOIIBI0 Pa3IMYHBIX OICHOYHBIX cpeactB. [lo
JTUCIUTUINHE «XUMHUS» B KaueCTBE CPEACTB TEKYIIErOo KOHTPOJSI MPUMEHSIOTCS
BOIPOCHI JIJIsl OPraHU3allid YCTHOTO U MUChMEHHOTO ONpOoca, CUCTEMBI 3aJaHuil B
TECTOBOH (opme, 3a1aud W YIPAKHCHUS, MPAKTUKO-OPUCHTUPOBAHHBIC 3aTaHUs
(TeopeTHUUecKue, pacueTHbIE, CUTYaIlMOHHbIE), JTa0OpaTOpHbIe PabOTHl U JIPYyTHE

OLICHOYHBIC MCPOITPUATHA. Hwmxe MNPUBCACM ITPUMCPLI HCKOTOPLIX U3 HUX.

4.2.1. Cuctembl 3a1aHNIH B TeCTOBOM opme.

HaszBHUeE TeMbI Tema 1.1 «CTpoeHre aTOMOB XUMUYECKUX JIEMEHTOB U

[MPUPOJA XUMHUYECKOU CBA3I)

Pesynbrar 06ydenus [COCTABIATh XHUMHUYECKHE (OPMYJIbI COCAMHEHHH B
COOTBETCTBUM CO CTCIECHBIO OKUCIICHHUS XUMHUYECKUX
JJIEMEHTOB, UCXO u3 BaJ€HTHOCTH U

AIEKTPOOTPULIATEIbHOCTH

OO01e KOMIeTEHIINH 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 3aBeplleHUsI YHEPTETUYECKOI0 YPOBHS HE XBaTaET TPEX IIEKTPOHOB

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) Tpemb) nBym B)YeThIpEM

3. XuMm#4yeckas CBSI3b B MOJICKYJIaX {OSOHa H XJIOpHUda KaJIbIWA, CepHOﬁ 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 CTPOECHUE

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,07, CrOz, SO, N20s;b — Na,O, CuO, CrO, FeO;
B - SO3, P205, Kzo, CUQO;F — ZnO, SnO, SiOz, NO.
2. YKaXuTe psll, COACPKALIMN TOIBKO OJJTHOOCHOBHBIE KUCIIOTHI:
A — HF, HBr, HNOs3, H3PO4;b — HI, HNO,, HCIO4, CH;COOH;
B — H,CO3, H3PO3, H2SO4, H2Cr207; I' = HPO3, H,S, HCIO, H,SiOs.
3. Ykaxwure npaBunbHoe HazBanue cor NaNO;:
A —Hutpat HaTpusi; b — HUTpUI HaTpus;
B — amun Hatpus; ' — HUTpUT HaTpUS.
5. IlpuBenute npasuibHOe Ha3BaHue BeniecTBa NayHPOy:
A —rungpokcodocdart Harpus; b —ruapodochut HaTpus;
B — nquruapooprodocdar narpusi; I' — runpooprodocdar Harpus.
6. VYkaxute MOJEKYJIApHYIO (HOPMYITy CEpOBOIOPOTHON KUCTOTHI:
A — HzSO3; b- HzS; B - HQSO4; H28203.
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Bapuant2
1. Vkaxure psizi, coaepKaiiuii Juiib aMQOTEpHbIE OKCU/IBL:
A — Hzo, A|203, Nazo, C&O;B — P203, Kzo, CUzO, SOZ;
B - SI’]O, ZnO, BeO, Cr203;F — Lizo, COy, NOz, BaO.
2. Kako¥t psin conepuT TOIBKO KHUCIOPOCOIEPKAIINE KUCIOTHI:
A — HF, H,Cr,07,HCI, CH3COOH;b — HCIO, H3PO3, HBr, H2SOy4;
B — HI, HNO3, HCIO4, H,S;T" — HNO3, HPO3, H,CO3, HMnO..
3. IlpuBenute npaBuiabHOe Ha3Banue coiu Ba(HCO3);:
A — rugpokapOoHat 0apust;b — ruapocunukar oapus;
B — nurunpokap6onar 6apus;I” — quruapocunukar 6apusi.
4. Yxaxute npaBuibHoe Ha3BaHue BemniectBa FEOHSO,:
A — ruapocyibdar xenesa (111);b — cynsdar ruapokcoxenesa (I1);
B — cynbsdat ruapokcoxenesa (11);I" — cynsdut ruapokcoxenesa (111).
5. IlpuBeauTe MOJEKYJIAPHYIO (POPMYITY a30TUCTON KUCIOTHI:

A — HNOZ; b- HNO3; B - NH3; | N203.
Bapuant 3
1. VYkaxkure psij, cogep:Kauui TOJIbKO KUCIOTHBIE OKCH/IBI:

A — NaZO, CaO, PbOz, SiOz; b - SiOz, SOz, N205, C|2O7;
B — Al;,O3, ZnO, BeO, Cr,03;I" — CI,0, CuO, MgO, H,0.
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 — cynbur xenesa (I1); b — cynsdun xenesa (I11);
B — cyasdar xenesa (1l); I' — cynsdar sxenesa (111).
4. ITpuBenute npaBuiIbHOE Ha3BaHue BemiecTBa (ZNOH)3PO,:
A — oprodocdar mmunka; b — tpurnapokcodocdar nunka;
B — oprodocdar runpokconunka; I' — ruapooprodocdar muHka.
5. Ykaxxute MONEKyJIApHYI0 (hopmMyiTy TUIpOCyIbhaTa MarHus:
A— Mg(HSC)g)z, b- Mg(HS)z, B - MgHSO4, - Mg(HSO4)2

Hasparme temsr | 1M 4.2 « PH3HKO-XUMHYECKHE CBOMCTBA HEOPraHUIECKUX

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. 'mapokcu MHKa pearupyer ¢ KaKIbIM U3 BYX BEIIECTB:

1) KOH u HBr 2) NazS0O4 u NaOH

3) CuO u KNOj 4) FesO3 u HNOg

2. T'uapoxcun pyouIus MOXET pearnpoBath ¢

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?
1) KOH 2)Cu(OH)2 3)CsOH 4) NH,OH

5. TIpespamenne NaOH — NasSO4 ocymecrsmsercs npu Bsanmopeiictsuu c
1)52)S02 3) HaS 4) NaHSO4

14, Ca(HCO3)2 oOpa3zyercs u3 Ca(OH) MIPU B3aUMOJICHCTBUU C
1) NayCOs3 2) n30BITKOM CO 3) CaCOs 4) n30BITKOM CO

6. NaHSO4 o6pasyercs us NaOH ppy szaumopeiicrsuu ¢

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

7. 'mnpoxcun xene3a(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 1Ba BeliecTBa MOTYT pearupoBaTh APYT C Ipyrom?

1) 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 ¢ HEpaCTBOPUMBIM COEAMHEHUEM X JT00aBUIN HECKOJIBKO Karesh
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
Bapuant 2
1.Kaxkoii U3 OKCUA0B MPOSBISET 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|Oz
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) oxcuna meau(Il)
B) OKCHJa HATpUs ') OKCHJIa KaJIbIIUS
1. Kakoe u3 BeliecTB He BCTpeUyaeTcs B MPUPO/IE
a) okcua kpemuus (IV) 0) Boja
B) YIJIEKUCIIBIN ra3 ') OKCHJI HaTpHsl
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) BEpHO TOJIBKO 1 0) BEpHO TOJILKO 2
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B) BEpHBI 00a YTBEPKJICHUS r) 00a yTBepKACHUS HEBEPHBI
10.  Oxcun yraepona (IV) pearupyet ¢ KakIbIM U3 IBYX BEIICCTB:
a) BOJOW U OKCUIOM HaTpHs 0) xkucnoposoM 1 okcuaoM cepri(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 )51 HzSO4
B) CO; u Ca(OH); r) NayO u Ca(OH),
13. B cxeme npeBpaiieHuit
HarpeTh + H,0
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 X2 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 mpeioxxeHHoTo iepeyuHs BeioepuTe BemecTBa X U Y, KOTOPbIE MOTYT BCTYMATh
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, u NaOH 2) NaOH u HCI 3) HCl u O 4) O, u CO3
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) YIJIEKUCIIBIM T'a30M B BOJHOM PacTBOPE
3) TMAPOKCUIOM HATpUS
4) pacTBOpOM XJIOpHaa Oapus
9. O4ucTUTH BOAY OT MOHOB KIS, COIEPKAILINXCSA B pACTBOPEHHOM B HEN
IUAPOKapOOHATe KAJIBIIHS MOXKHO MPU
1) kunstauennn? ) 1o6aBICHUU XJIopua 6apus
3) n1o0GaBICHUM COJITHON KUCIOTBI
4) noGaBneHUH XJI0pUAa HATPUS
10. Cynbdua HaTpus B paCTBOPE HE pEarupyeT C
1) consiHOM KHCIOTON2) CEpOBOIOPOIOM
3) xsopom4) cynbharom Kanus
11. U c menpio, ¥ ¢ pacTBOPOM CyJib(pua HATPUS PEarupyeT
1) consHast Kucia0Ta2) pacTBOp HUTpaTa cepedpa
3) ruapokcun kanusi4) pactBop xyopuaa sxenesa (I11)
12. Pearupyrot npyr ¢ 1pyrom
1) pTyTh 1 pacTBOp HUTpaTa cBuHIA (II)
2) 6poM U pacTBOp XJIOpHIa HATPUS
3) cepHas KUCTIOTA U CYJIb(PUT HATPUSA
4) pacTBOp ruapoOKCcHaa HaTpus U cyibdun xemnesa (I1)
13. KapOoHat kajiis B pacTBOpE pearupyer C
1) ruApOKCHUIOM HATPUA2) YTIEKUCIBIM ra30M
3) XJ0pUI0M HATpHUsI4) KUCIOPOIOM
14. Bo3MoxkHa peakuusi MExXIy
1) xJ0pUI0M aMMOHHMS U TUAPOKCUIOM KaJIbIUS
2) cynbhaToM HATPUS U COSTHOU KUCIOTOM
3) xnopuaom Menu (II) u pryThiO
4) HUTpaTOM HATPUS U BOJOMN
15. ! ¢ ruapoKcuIoM HATpUs U ¢ pa30aBICHHOW CEpHOU KUCIOTOU 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) autpatom prytu (II) u Mmenbro

2) XJIOpUAOM HaTpHUsl U HUTPATOM KaJus

3) cynabdarom Oapus U COISTHON KHCIOTON

4) cynbduaom xenesa (II) u ruapokcuIom 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 xmopuaa xenesa (II) pearupyer ¢ KaIbIM U3 IBYX BEILIECTB
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 4Yepe3 pacTBOp UCXOJHOTO 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, nO, 4) NagO, 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 OKUCIUTEIBHO-
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 KHCIOTY

b. Peakiuu pa3noxxeHus HUTPATOB SIBJSIOTCS OKUCINTEILHO-BOCCTAHOBUTEILHBIMHU
1) BepHO TOBKO A2) BepHO TOJIbKO b

3) BepHBI 00a cyxieHns4) o0a CyXIeHUST HEBEPHBI

13. Hutpat cepebpa He ciocobeH

1) 06pa3oBbIBATH OCAJOK MPU B3aUMOACHCTBUU C pACTBOPOM XJIOPUIOM HATPUS
2) pasnaraThbCs IpU HarpeBaHUU3) pearupoBaTh B paCTBOPE C MEJIbIO

4) pearupoBath C YKCyCHOM KUCIIOTOM

14. Ocanok cHayana BBIIIAJIAET, @ 3aTEM UCUYE3AET MIPU

1) nobaBneHnu pacTBopa XJIOPUJIA IMHKA K PACTBOPY THAPOKCHUIA HATPUS

2) nponycKaHUM YIJIEKUCIIOro ra3a 4epe3 U3BECTKOBYIO BOAY

3) caMBaHUU PacTBOPOB CyJib(aTa HATPUS U XJIOpHUAa Oapus

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 CﬂeanOU/ﬂ/Ul/l CO@@MH@HM}ZM.'
leO MnO A“g Cr,S; ZnH, Ag4SI CazN, COZ CaO P,0s5 CC|4 NaBr FeS
MgH2 A|4C3 K3PI\/In02 Fezog Clzo KCI Mng CrS CaH, SiH4K4C Cang Na,O CuO
N,O3 Mn,O7 LiF PClsHgBr Ag2S CuS HCI Na,Si AIN LisP

szOgASgOg, NO-, BzOg B&Clz PBr; MHSPHg LiHB&zCA|4Si3 NagpNzoSi02 MgOCI’
F, K;SCH,4 PbOAU203 NHs CaSN205 HgOA'P

CocraBbTe (POpMyIIbI 10 HA3BAHUSIM:

1. Hutpun kanus 1. KapOum nmutus

2. Cunumua MarHus 2. Oxcup pocdopa (I11)
3. T'mopun amroMuHUS 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 anroMuHMs
13.Nomun memau (I)
14.Cynbsdun prytu (1)
15.0Oxcup xnopa (I11)
16.0Oxcun ceunna (IV)
17.0xcua nuHKa
18.Cumunua Kaabius
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)
17.0xcun xenesa (1I)
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)

Pazgea 2. XuMuyeckne peakuuu

3aaun  Ha COCTaBJICHUE YpAaBHEHUN pEaKlui: COCTUHEHUs, 3aMEIICHHUS,
pasnoxeHus, oOMEHa M peakUuid C Y4YacTUEM KOMIUIEKCHBIX COEIUHEHUM (Ha
npuMepe  TUIPOKCOKOMIUIEKCOB  QMIOMHUHUS M [IMHKA);  OKHUCIHUTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUNA C UCTIOIB30BAHMEM METO/Ia DJIEKTPOHHOTO OaaHca; C
y4aCTUEM KOMIUICKCHBIX COEAWHEHMM (HAa mpuUMepe TUIPOKCOKOMILIEKCOB
ATFOMHUHUS 1 IMHKA)
1.Peakuueil 3aMeIeHus SIBIISICTCS

a) TOpPEHHE BOJOPOa B KUCIOPO/IE;

0) BocctanoBieHnue okcuaa meau (1) Bogopoaom;

B) B3aMMOJICUCTBHE TUIPOKCH/IA KAJIHSI C CEPHOM KUCIOTOM;

') TepMUYECKast IeTUApaTalys TUAPOKCH A IINHKA.
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. VKaxuTe peakiuio, KOTOpas SBISCTCA pEaKIUed pasIoKeHHs W HIET C
M3MEHEHHUEM CTENEHU OKUCIICHUSI:
a) Cu(OH); = CuO + H,0; B) 2KNO3= 2KNO,+0Oy;
0) CuO + H2 = Cu + H20; r) CaCO3 = CaO + CO;
4, Hanmmure peaknuy, yKaXUTe THI PEaKIUH:
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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)okcuaoM Oapus u okcuaom cepoi(1V);
0) OapyueM U CepHOM KUCIIOTOM; r) okcupa cepsl (IV) u kucinopoaom;
6. VYpaBusiite peakuuu METOI0M AIIEKTPOHHOIO OaytaHca.

PaccraBbTek03(ULIIEHTHI

HI + H,SO4 — |, + H,S + H,0
H,SO, + Cu,O — CuSO4 + SO, + H,O
HNO3 + FeO — FC(NO3)3 + NO + H,0
KNOj; + Al + KOH + H,0 — NHz + K[AI(OH).]
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 KOJIMYECCTBCHHBIX XapPaKTEPUCTUK MPOIYKTa PEaAKITUU
COCJIMHEHUS; MacCOBOM WM OOBEMHOM JOJM BBIXOJA TNPOAYKTA PEAKIHUU
COCIMHECHUS OT TEOPETHYECKHM BO3MOKHOTO; OOBEMHBIX OTHOIICHHWA Ta30B;
KOJJMYECTBEHHBIX XapaKTEPUCTHK HCXOJHBIX BEIIECTB W MPOIYKTOB PEaKIIHH;
Macchl (00bEeM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIM OJJHO U3 BEIIECTB
JIaHO B BUJIE pACTBOpPA C OMPEICICHHON MacCOBOM J0JIEN PAaCTBOPEHHOTO BEIIECTBA.

Nel. Tlpu B3aumoneilcTBMM HATpus KoJuyecTBOM BemiecTBa 0, 5 Moib ¢ BOJOH
MOJIYYHJIA BOJIOpoJl 00bEMOM 4,2 11 (H. y.) Beiuncnure mpakTudeckuii BBIXO rasza
(%).
Ne2.  Merajynueckuii  XpoM  MOJy4arOT BOCCTAHOBIIEHHMEM €0  OKCHJA
Cr,0O3 METAIIIMYECKUM  QTFOMUHUEM. BBIYMCIATE Maccy Xpoma, KOTOPBIH MOYKHO
MOJYYUTh MPU BOCCTAHOBIICHUMU €ro OKCHJAa Maccoil 228 r, eciu MpaKTUYECKUU
BBIXOJ1 XpoMa cocTaBisieT 95 %.
Ne3. Omnpenenure, kakasgs Macca MeJIM BCTYIIUT B PEAKLMIO C KOHIIEHTPUPOBAHHOM
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,
comepxkamuii pochar Hatpus maccourt 4,1 r. Omnpenenure 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. OnpeaenuTe MacCoBYIO JOJIFO BEIIECTBA B PacTBOPE, KOTOPBIM ObLI MOJTyYEH
npuoasieHreM 30 T Na;COy4 x 1000 r BobI

Pa3znen 4. CtpoeHue u cBOIiCTBA HEOPTaHUYECKHUX BelleCTB

3amaun Ha pacyeT MacCOBOM JOJM (MAacChl) XUMHUYECKOTO dJIEMEHTa (COSIMHEHNUS) B

MoJIeKyJIe (CMecH).
BapuanT 1. Beraucnuts MmaccoByro g0i10 a3ota B Hurpate Kanbius (Ca(NOs);

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

BapuanT 4: Berauciinte MaccoByro 7010 cepedpa B okcuje cepedpa (Ag20)

[IpakTueckue 3amaHusg 1O KIACCH(UKAIMU, HOMEHKIAType 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 CTeneHbI0 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 XUMHYECKOM CBSI3U U THIIA KpI/ICTaJ'IHI/I‘-IeCKOﬁ

PEIICTKH.
1. Pacnpenenuth mJaHHBIC BEIISCTBA B TAOJIHITY COIVIACHO MX THITY XUMHYECKOM
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, XapaKTEpU3YyIOIINX UX CBOMCTBA M CIIOCOOBI

MTOJTYYEHHS.

3aKOHYUTE yPABHEHHUSI PEAKIINNA:
Na,O + H,S(136) -MgO(u36) + HCl —

BaO + Si0; (t)—K,0 + ZnO (t)—
Fe,03 + C (t)—Ca0 + 2H, (H)—
FeO + O, (t)—NH4OH + P,0s —

KOH(t8) + Zn(OH), (t)—KOH + Al(OH); —
NaOH(konm) + Fe(OH); —NaOH(tB) + Al,O3 (t)—
NaOH + Al,03; +3H,0 —Ba(OH); + Ba(HCO3); —
KOH + NaHCO3; —NaOH +NH;HS —

Al + KOH +H,0 —Zn + NaOH(r8) (t)—
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Cl, + Ca(OH), —H,SO,4 + Mg(OH), —

HCI + CuO —HCI + Be(OH), —

HsPO, + ZN(OH), —HCI + AI(OH); —

H2SO4 + ZnO —HCl + AgNO3; —

H,COj3 (t)—H2SO3 (t)—

H,SiO; (t)—>H4P207 (t)—>

HNOs (t)—> 3 HNO; (t)—

Pasgen 7. CTpoeHue M CBOIICTBAa OPraHMYeCKUX BellecTB
o 3alaHusl Ha COCTABJICHHE HA3BaHUM OPraHMYECKUX COCIMHEHHMH I10
TPUBHAIIBHOW WJIM MEKIYHAPOAHON CUCTEMATUYECKONM HOMEHKIIATYPE;
1. HazoBuTe mNpHUBENECHHBIE HIKE YIJIEBOAOPOABI II0 MEXIyHApPOJHOU

HoMmeHknarype [UPAK:

CHE CH 3
| |

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

CH; CH; CH;

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

CH;-C - C - CH-CH:-CHs CH;-C - CH-CH; - CH; - COOH

CH3 CH 3 CHj CH}

2 IlpuBeieHHOMY HFJKE YIJIEBOAOPOIY JaiiTeé Ha3BaHHUE [0 HOMEHKJIAType
IUPAC, ykaxxnte CKOJIBKO NMEPBUYHBIX, BTOPHYHBIX, TPETUYHBIX W YETBEPTHUYHBIX
aTOMOB  yIJepoJa CONEPKHUTCA B ankaHe. M3oMepoMm Kakoro yrieBojopona
HOPMAaJIbHOTO CTPOEHUS SABJISIETCS ;[aHilﬁLIﬁ yraesonopoa? Hanmummre ero ¢popmyiy.

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. Hanummre CTpyKTypHblIe (OpPMYJIBI BCEX COEIMHEHUN COCTaBa: HA30BUTE
MOJIyYEHHbIE COCAMHEHUSI.

a) C6H12;6) C5H110H;B) C5H11N02.

3amaHusi Ha COCTABIICHWE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OpMYyI
OpPraHUYECKUX BEIICCTB OTICIBHBIX KJIACCOB.

5. Hammummute mostHbIE B COKpaIleHHBIE CTPYKTYpPHBIE (OPMYIIBI .
2,2,3,4-teTpameTuiineHTal  2,3,6-TpUMeTHI-3-3TUITENITaH
2,5-IUMETHIITeKCEH-3; 2-MOHOMETHII-3,5-TUTTPOITIITHOHAH;

2,5 - TUMETHU - 3-HUTPOTEKCaH;, 2,3-IuXJI0oprekcaHoBas KUCJIOTa;
2 - aMuHOOyTaH. 4 - MeTWINUHTEH-3  2,2-TUMETUIOYTHH -3

6. CocrtaBbTe CTPYKTypHBIE (QOPMYJIBI TPEX AaJKWHOB, KOTOPHIE H30MEpPHBI 2
MeTui0yTagueny-1,3./{aiite uMm Ha3BaHUS.

o 3ajmaun Ha ompejeNneHre npocrediedt  (Gopmylbl  OpraHuYecKOn
MOJIEKYJIbI, HCXO/Isl U3 JIEMEHTHOTO 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) yraepoaa 0.2730 (27.3%) u kucnopoma 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 Moib JaHHOTO BemiecTBa paBHa 60r. Y CTaHOBUTH
MOJIEKYJIIPHYI0 (DOPMYJTy TaHHOTO BEIECTBA.

4.2 3IIpakTHKO-OPUEHTHPOBAHHbIE 3aJaHUSA
[IpakTHKO-OpHEHTUPOBAHHBIE pACUYETHbIE 3aJaHUs HA JHCIIEPCHBIE CHCTEMBI,
UCII0JIb3yeMbI€ B OBITOBOM M TPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKA

1.Boxa
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Haspanue Temel Tema 3.1 «IlonsTre o pactBopax»

Pe3ynbprat oOyuenus |PaznuyaTh 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 COAEPKUTCS HauOOJbIlIEe KOJIMYECTBO BOJBI, a B
KaKOM — HauMeEHbIIee?

4. HazoBuTe BOCEMb HAMMEHOBAHUHN COCTOSIHUS BOJIbI, IPUHSATHIX B METEOPOJIOTUU

— 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»

Pesynbprat oOyuenus |[PaznuyaTh HICTHHHBIE 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 THUIOXJIOPUTA Kalusg HAa BO3AyXe IpHU
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 KOMIIETEHIINH 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 pHKABUUHBI.
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

OO011e KOMIEeTEHIINN OK 01, OK 02 ITIK 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 COJIb COBEPIIEHHO HEOOXOAMMAa MpPU 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 MeauiuHe. OCHOBHOM MOTPEOUTENh CONM - XUMHYECKasl 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/ C XJIOPOM, MOJIYYaIOT COJSHYIO KUCIOTY

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.
UT0oO0BI yIanuTh MATHO, KAKOE CPEACTBO HAJIO UCIOJIb30BATHCS 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 COAEPKAHMSI ATOTO ra3a B KPOBU TOBOPUT O HEKAYECTBEHHOMN (PYHKIIMH
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)yriekuciblii Ta3b) KHUCI0poaB)aMMHUaKk
2. KakuMu XMMHUYECKMMH CBOMCTBaMH 00J1a/1a€T 3TO BEIIECTBO?
A) KucnotaeimMub) 0oCHOBHBIMU B)aM(OTEPHBIMU
3. C 4em MOXKET BCTyIaTh BO B3aUMOICHCTBUE?
A) ¢ BOJI0li, OCHOBHBIMH OKCHJIAMH, IIEJI0YaMHU, HEKOTOPBIMHU COJISIMH
b) ¢ BoaoM, KUCTIOTHBIMU OKCHUJIAMHU, IIEJI0YaMH, HEKOTOPBIMH COJISIMU
B) ¢ Bomoii, KHCIIOTHBIME OKCHIAMHU, KUCJIOTAMHU, HEKOTOPBIMHU COJISIMH

4. C noMouipIo Kakoro BEUIECTBA €r0 MOKHO OOHAPYKUThH?
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A) Ocnondranennab) OpoMHOI BOABI B) U3BECTKOBOW BOJIbBI

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 JadOPATOPHH: MEH3YPKH,
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 JJIsi MPOOUPOK; MEPHBIC MHIUHIPHI,
BOPOHKHU CTEKJISIHHbIE, BOPOHKM JIeTUTeNbHbIe UuauHApudeckue (50-100 wun),
CTYNKM C NECTUKOM, (haphopoBbIe YaIIKW, TUHUETHI, PUIBTPEI OyMakHble, BaTa,
MapJisi, 4acOBBI€ CTEKJIA, SJEKTPOIUIUTKH, JAOOpPATOpPHBIC IITATUBHI, CIIMPTOBBIC
TOpeJKY, CIUYKH, TpUOOp IJIs MOJTy4YeHHs ra3oB (WM MpoOHUpKa C ra300TBOIHOMN
TpyOKOM), JAepKaTenu nJjisi TPOOUPOK, CKISHKH JJisi XPaHEHHsS PEaKTHUBOB,
pa3aaTouyHbIe JOTKH; XuMuueckue crakanbl (50, 100 u 200 mi); mmaTenu; THHIETHL;
TUTEJbHBIC HIUMIII; CEKYHIOMEPHI (TaiiMepbl), MepHbIe poOupku (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
IIKaja; YHUBEpCAIbHBIA HHAUKATOP; muneTky Ha 1, 10, 50 mn (wim go3atopsl 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 mu 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
ocaJIKa.
[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

OnpIT 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

Bornpocs! n 3ananust

OnbiT 2. Peakuum, uayuue ¢
o0pa3zoBaHueM €JIA00T0 YJIEKTPOJIUTA

K MOJIy4YeHHBIM B TPEABIAYIIEM OIMBITE
OocaJikaM THUJIPOKCUIOB XKEJe3a, MArHHs
M MEOUM TPUIEHTE PACTBOP COJISTHOU
KHUCJIOTHI J0 MOJHOTO UX PACTBOPEHUSI.

CocraBpTe MOJEKYJSIPHBIC W HOHHBIC
YpaBHEHHUS COOTBETCTBYIOIINX PEaKIIHIA.
OO0bsicHuTe HAOMIOAaeMble U3MEHEHUS B
poOupKax.

AJITOpUTM IIPOBEACHUS ONbITa 3

Bornpocsl n 3aianus

MIPUJIENTE OCTOPOIKHO PACTBOP COJISTHOU
KHCJIOTBI.

OOpaTuTe BHMMAaHUE Ha BBIJCICHUE
rasa.

OnbiTr 3. Peakuum, wuaymme ¢
o0pa3oBaHueM rasa.
K pactBopy kapObonata HaTpus | OObSACHUTE BBIJECICHHE ra3a.

CocTtaBpTe MOJEKYJISIPHBIE U HOHHBIE
YPaBHEHMS COOTBETCTBYIOIINX PEAKIUN.

O06paboTKa pe3yIbTaToOB:

1. HpoaHanmnpOBaTb IMOJIYYCHHEC COOTBCTCTBYIOINNX PE3YJILTATOB THIIAM

XAMHUYECKUX PEaKIUH.

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

Pasznea 3. PacTBopsl JIabopaTopnas pabota "l[Ipuroropiienue pacTBopoB".

Ha3sBanue TeMbl

Tema 2.2.9nekTpoauTudeckas
JIMCCOLMAIINSI U MOHHBINM 0OMEH

Pesynbrat oOyueHus

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 Kaausi 1 BOAbI HAJIO0 B3STh AJiA npurotosieHus 300

rpammoB 20% pacTtBopa?
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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

Onbit 1.IIpuroroButs 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
IIOTHOCTH 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 YcranaBiauBaTh 3aBUCUMOCTD (DU3UKO-

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 METAIIJIOB.

Kakue metamibl B3auMOJEHCTBYIOT C KUCJIOTaMU?
Kakue meTamibl B3auMOJEHCTBYIOT C BOJOM?

Kak B3auMOI€MCTBYIOT METAJIBI C PACTBOPAMH COJIEH.

Urto Takoe kopposust MmeTaiioB? Kakue ObIBalOT TUITBI KOPPO3HH.
Croco0bl 3aIUTHl METAIIJIOB OT KOPPO3HH.

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

OmnglT 1. OTHOIIEHNE 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?

Kak Benet ce6st Hatpuit? Kakoit ra3
BBIJICIISIETCS?

OTMeThTE LIBET pacTBOpA IMOCIE
nobasiienus GeHondraaeuHa.
CocTaBbTe ypaBHEHHE PEAKLIUH.

Buetbipe npoOUpKu MOJOKUTE IO
KyCOUYKY MarHusi, aJIlOMUHMS, JKeIe3a U
MEIU U MPUIIEHTE HEMHOT'O BOJIBI.
Harpeiite pacTBOpBI Ha CHUPTOBKE.

OO0bsacHUTE HAOIIOJAEMBIE H3MEHEHUS
B ITpOOUpKaXx.

CocTaBbTe MOJCKYJISIPHBIE M HMOHHBIE
YPaBHEHUS COOTBETCTBYIOIINX PEAKIIHMA.

AJITOpUTM NIPOBEACHUS ONbITA 2

Bormpocs! 1 3ananus

OnpiTt 2. OTHOLIEHHE METALIOB K
KHCJIOTaM.
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[Tonoxkutre BHpoOUPKHU MeTaybl | YTo BBl HabmoqaeTe?

MarHusi, alllOMUHUs, Kejae3a U Menud u | OTMeTbTe  HM3MEHEHME  1[BeTa B
NpUJIeHTE K HHUM PacTBOP COJSHOM | MpOOUpKax.

KHUCJIOTBI CocraBbTe YpPaBHEHHUS

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. CoxpepkuMoe
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

Pa3nen 4. Ctpoenne u cBoiicTBa HeOPraHu4ecKMXx BeuecTs. JlaboparopHas
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 OCHOBAaHHUSIM ?
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8. 13 nannbix BemectB BeiOepuTe ocHoBanus: NaCl; Cu(OH),; HNOs; NaOH;

H.COs.

9.Hamummre GopMysisl CIEaYONIMX OCHOBAHUIN: THIPOKCHU KaJIHs, TUIPOKCHU]T
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

Onbit  1.CpaBHeHMe XMMHYECKOi

AKTHBHOCTH KHUCJOT

[TpoGieMHBIH ONBIT Yrto BbI HAOIMIOMAaETE?
Haneiite B mnpobupku mo 2w | Kakoiiras Beiaesnsercs

PacTBOPOB KHUCJIOT U JI00aBbTE KYCOUKHU
IIUHKA

CpaBHI/ITe HMHTCHCHUBHOCTDH BBIACIICHUA
rasa
Hanumute MOJICKYJIAIPHBIC KW HMOHHBIC

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
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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.Kuc10THO-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
BHecHUTE 10 | Karjie pacTBopa Jlakmyca,
MeTuiiopanxa, eHondranenHa.

3.B yucTeie Tpu NpOOUPKU HANEUTE IO
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 pCaKIINH
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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IIpoBeneHue 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
xJiopuza 0apust 10 0Opa3oBaHuUs 0CAJIKA.
K mnomxyuenHomy ocanky [go0OaBbTe
HECKOJIBKO Karesb COISTHOM KUCIIOTHI.

Yro BBI HaOMIODAaETE?
Kaxkoii ra3 Bergensercs?
KakoB BuI ¥ IIBET OCAJIKOB.

Hanumure MOJICKYJEIPHBIC KW HOHHBIC

YPaBHEHUS PEAKIIUM.

AJITOpUTM IIPOBEACHUS ONbITA 2

Bomnpocsl u 3aganus

OmnbIT 2. O0OHapy:KeHHEe CUIIMKATOB

[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 PEAKIINM,

AJITOpUTM IIPOBEAECHUS ONbITa3

Bornpocs! u 3ananust

Onbir 2. OOHapyxkeHHEe 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 3.0Kkpamiusanue 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 TTPOBEACHHBIX 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
(GhaKkTOpPOB HAa 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 PABHOBECUS

OO01me KOMIEeTEHIIUH OK 01 OK41IK 3.2

Bomnpock! a1t nomycka k 1abopaTtopHoit paboTe

1/1aiiTe onpeaeneHue CKOPOCTH PEAKIIUH.
2. Kakue (hakTopsl BIUSIIOT HA CKOPOCTh peakiun?
3. ChopmynupyiTe 3aKOH COXpaHEHHUS JIEHCTBYIOMINUX Macc.

JlaiTe onpeneneHne CKOPOCTH PEAKLIUU.

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

IIpoBenenne 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
pearupylimux 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

pacTtBopa THocyib(para HaTpus u 10 mu
BOJBI, BO BTOpyl0 — 4mi lH pacTBOpa
THOCyNb(aTa HATPUA U 2 MJI BOJBI, B
-3
THOCYJb(haTta HaTpus 3 MIL.

TPETHIO mi  lH  pacTtBOpa

Bxirounts cekynmomep. B mpoGupku

nobasuth 1mo6  wmi0,1M  pacTBOpa

CEPHOM KHUCIIOTHI.

Yro BBI HaOMIODAaETE?

ITo cexyHIOMEpY U3MEPUTH BPEMS OT
MOMEHTA A00aBJIEHUS 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. BausiHne Temmneparypsl Ha
CKOPOCTh XHMHMYECKOH peakuum

Hamure B crakansl 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

OO0bsacHuTEe HAOIIOJaEMEBIE SIBJICHUS
OO0mbsacHuTe, noyemy (popmysa KUCIOTHI
H,SiO3 siBnsieTcst ycnoBHOI

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

B tpu mpobupkm 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
M00aBJIEHUS 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 WIaBENEBOM 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  Kalelb  HaCBIIMIEHHOTO
pacTBOpa pojaHUAA Kallvs, B TPETHIO —
HEMHOTO TBEPAOTO XJIOpUIA KaJIUS.
O06paboTKa pe3yIbTaToOB:

1. CdopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEaKIUU 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. CdopmymaupoBaTs BeIBOJI 0 poiau MNSO4Ha CKOPOCTh XUMHYECKON PEaKITHH.

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).

[IpoBeneHue 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 MJT KOHIICHTPUPOBAHHOM
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. COoCTaBUTh YPAaBHECHHS MPOTEKAFOIIINX

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 MOTYUCHHBIX PE3YIbTATOB CIIOCOOaM

MOJIyYeHUS HEMPEIETbHBIX YTIIEBOJAOPOIOB psijfia aTuiieHa (asikeHoB). Cienath

COOTBETCTBYIOILLIUMN BBIBOJI.

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

3. CdopmynupoBaTh BBIBOJI O CIIOCO0aX 0OHAPYKEHHS ITUIICHA.

Pa3znen 7. CTpoenue u cBoiicTBa OpraHnyecKux BemecTs. JlabopaTopHas padbora

" CpolicTBa CriUpTOB"

HazBanue teMsl

Tema 7.2. «CBolCTBa OpraHUYECKUX
COCAMHEHUI»

Pesynbrat oOyueHus

YcranaBiamBaTh 3aBUCUMOCTD (PH3HKO-

64



XUMHYECKUX CBOMCTB OpPraHNn4YCCKHX

BCHICCTB OT CTPOCHUS MOJICKYJI

OO01111e KOMIIETEHIINT OK 01 OK41IK 3.2

Bompocs mi1st tonmycka k 1abopaTopHOit 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
[IpoBeneHune 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 detwipe npobupku mnomectuTe | ONMUIIUTE 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 npoOupky Hameite 1 M
sTaHoia, 106aBbTe 1 M pa30aBIEHHOTO
pacTBopa nepMmaHraHarta Kauus u 1 min
pactBopa cepHOW KHUCIOTBL. (CMmech
BEIIECTB EPEMEIIIANTE.

Yro BBI HAOTIO1AaETE?

Hoquy O6CCHBG‘II/IB8,€TC}I

pacTBOpaIiCpMaHIraHaTaKaJIn:A
OnummuTte 3amax pacTBOpa.

Hanumure ypaBHEHUE peakuuu

OKHCJICHHA 5TaHOJIA.

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

Yro BbI Habmo1aeTe?
Pe3ynbTaT cpaBHUTE.

B kakoii mnpobupke pacTBOpUIICA

roy6oii ocamok Cu(OH),?

MJI B OJIHY IIPOGUPKY BOJIBI, B APYTYIO TéMHO-CMHMII  IBET  pacTBopa B
— STaHoNma, B TPeThIO — ruMuepuHa. | POOMPKE € KaKUM BEmECTBOM?
Comepikumoe  MPOGUPOK  dHepruuHo | HAMHMIIMTE  YpaBHEHHE  peaKiiu
BCTPSIXHUTE.. obpazosanus Cu(OH),
Hanummre ypaBHCHHE PeaKITu
oOpa3oBaHHsl ~ KOMIUIEKCHOH  COJI
TIIMIepaTa MeIu.
O6paboTka pe3yabTaToB:
1.  TIpoaHamu3upoBaTh MOJYYCHHBIC PE3yJIbTATHI.
2. CdopmynupoBaTh BBIBOJ O (PM3UKO-XUMHYECKUX CBOMCTBAX CIIUPTOB3.

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 KUCTIOTA.

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 okcuma meam (11),

CIIMPTOBKA

pacTBop cyibdara Meau

CTaKaH

BOJIa

AJITOpUTM NPOBEAECHUS OonbITa |

Bormpocs! 1 3ananus

OnbiT 1. U3yyeHue pacTBOPHUMOCTH
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 IEepEMELIANTE;
Tornma sty mpoOupKy Harpeure.

3aTeM OXJIaJuTe MOJI XOJIOHON BOJIOM.
[IpubaBbpTE K OCaJIKy HEMHOTO pacTBOpa

THUJIPOKCHIA HATPUS.

Onumute Quznyeckre KapOOHOBBIX
KHCIIOT

Kakune kucimoTel paCTBOPHUIINACH?

OT 4ero 3aBUCUT pacTBOPUMOCTh
CIIUpTOB?

YTO NpOUCXOIUT ITPU HATPEBAHUU 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 PacCTBOpa Cysib(aTa MEIH.
K mnomyyenHomy roiyOoMy oOcanaky
IIPUJICUTE YKCYCHYIO KUCIIOTY.

Yro BbI HaOMIOHaETE?
[Touemyu3smeHseTCa 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

"UnerTuduKays opraHndecKuX COSIMHECHHUH OTICIbHBIX KJIaccoB "




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 YpaBHEHHUS peakiui
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, BHecute 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.

70




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. 3agaym Ha COCTABICHHE XMMHUYECKUX (POPMYJ IByXaTOMHBIX COEIMHEHHM
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 MOJIEKYJSIPHBIX M MOHHBIX PEaKUUi THMAPOIH3a
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 BO3MOXKHOTO; OOBEMHBIX OTHOILIEHUN Ta3oB;
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; + K5PO, =
Ba (OH )2 + H; 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, Ga0s3, 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, JOKAXHUTEC 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(NO3)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) cynbdun xenesa (III) b) cepHas kucnota

A) cepnuctas kuciorad) rugpokcua meau (1)

7. ITo ypaBuenuro peakiuu CuCl2 +Mg —MgCl2 +Cu, BBIYUCIUTE KOJIHYECTBO
BEIllECTBA ME/IU, €cliu B peakiuto ¢ xjopuaoM Mmenu (II) Bctynumno 480 r Maruus.
8. COoCTaBUTh YPaBHEHHE U OMPEAECITUTH TUI PEAKIIUN

A) cynbdar Oapus + cepnas kuciorab) consiHas kuciioTa + kapOOHAT KaIbIUs

Pa3znen 4. CTpoeHue u CBOCTBA HeOPraHuveckux Bemiects. KoHTpobHast
padora «CBOHCTBA HEOPraHMYECKHUX BelleCTB)

KonTponbHas paboTa conepKUT TpH BUJA 3aJaHUIL:

1. 3agaun Ha pacyeT MacCOBOM J0iM (Macchl) XHMMHUYECKOTO 3JIEMEHTa
(coenuHeHus1) B MOJIEKYJIe (CMecH).

2. TlpakTrueckue 3aaHus MO Kiaccu(UKaLUY, HOMEHKJIAType U XUMHYECKUM
dbopMysaM HEOPraHMYECKUX BEIIECTB PA3JMYHBIX KIJIACCOB: ONpEIEIeHHe Kiacca
HEOPraHWYECKUX  BEIIECTB, Ha3blBaThb HEOPraHUYECKHE COEAMHEHUS  TI0
MEXIyHapOJAHON U TPUBUAIBHON HOMEHKJIATYpe 10 XUMUYECKUM (POpMYJIaM.

3. 3ajaHus Ha COCTaBJICHHE YPAaBHEHHI XUMHUYECKHUX PEAKIM ¢ ydacTueM
IPOCTBIX U CIOXKHBIX HEOPIraHUYECKUX BEIIECTB: OKCHI0B METAJNIOB, HEMETAIIJIOB U
aM(OTEPHBIX DJIEMEHTOB; HEOPTraHWYECKUX KHUCIOT, OCHOBAaHUN M aM(pOTEpPHBIX
T'HJIPOKCHUJIOB, HEOPIraHUUYECKUX COJIEH, XapaKTepU3YIOUINX UX CBOMCTBA U CIIOCOOBI

MOJTYYEHHS.

1. VYcTaHOBHUTE, K KAKOMY KJIACCY/TPYTIIE OTHOCITCS HEOPTaHUYCCKUE
BerecTBa, popmyiibl koTopeix ykazansl CoO, HNO3 LIOH, H,S;03na308uTe
COEQMHEHUS 110 MEXIYHAPOJHON U TPUBUATIBHOW HOMEHKIATYPE.

2. CoctaBuTh GOPMYIIbI COEAMHEHUI:

a) okcuna yraepona( 1) ,0) runpokcuaa Meau, B) XJIOPOBOIOPOTHON KUCIIOTHI, T)
cynb(dara HaTpus
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3. Hanucatb ypaBHEHUSI XUMUYECKUX PEAKIIHI:

a) H,S0, + Mg 6) Na, O + HBr B) SO, + CaO r)CaCOs + HCI 1) AICI; + AgNOs
Vka3aTh Ha3BaHHS MIPOJAYKTOB PCAKIIHH.
4. PaccraBbTe K0((GHUIMEHTHI B IPUBEICHHBIX HIDKE CXEMaX XUMHUUECKUX PEaKIIHUil.
JlaiiTe XapakTEPUCTUKY KaXKIOM M3 YETHIPEX XUMHUYECKHX PEAKIIUI C TOYKH 3PEHHUS
Pas3IMYHBIX KIIACCH()UKALIMH.

a. Ho+ N, — NH3T + Q

0. AL + Fe,03 — ALO3 + Fe + Q

B. CaCO3; — CaO + CO2t - Q

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

ANH; iy + 3020 = 2Nary + 6H20 5 +Q

SIBJISICTCSL PEAKLIUEH

1) COCJIMHCHUS, KaTaTUTHYCCKON, SHIOTEPMUYECCKON

2) 3aMEIICHUS, KATATUTUYECKOM, IK30TEPMHUUECKOU

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

4) | oOMeHa, HeKaTaJIMTHYCCKOM, SHI0TEPMHUYUCCKOM

6. BerunciauTe MaccoByIo 1010 cepedpa B okcue cepedpa (Ag.0)

Paznen 7. CTpoeHue U CBOMCTBA OPraHUYe€CKHUX BelleCTB.
KonTtpoJsbHas padora «CTpoeHne U CBOMCTBA OPraHUYEeCKUX BelleCTB)
[To utoram uzydenus pazzena 7 odydarommecst OyAayT CIIOCOOHBI:
- ONpPENENATh NPUHAJIECKHOCTh BEIIECTB K Pa3JIMUYHBIM KJIACCaM
OPraHUYECKUX COCAUHEHUIN; TOMOJIOTH U U30MEPHI;
- Ha3bIBaTh U3YYECHHBIC BEIIECTBA 10 «TPUBUAJIBHOW» WM MEXIYHAPOIHOU
HOMEHKJIATypE;
- XapakTepU30BaTh CTPOCHUE U XMMUYECKUE CBOMCTBA U3YUYECHHBIX
OPraHUYECKUX COCAMHECHUN;
- OOBSACHSTH 3aBUCUMOCThH CBOMCTB OPraHUYECKUX BEIIECTB OT UX COCTAaBa U
CTPOEHHUS;
- MPOBOJUTH BHIUYUCIICHUSI IO XUMUUECKUM (POpMyJiaM U YPaBHEHUSIM.
TeMarnueckuii KOHTPOJIb OCYIIECTBISIETCA METO/IOM TecTupoBanus (1) umu B

dbopme nucbMEeHHOM paboThl, BKIIOUAKOIIel pakTuueckue 3aaanus u 3agaun (II).

1. BemecTBo, cocTaB KOTOPOTO BhIpaKEH MOJICKYJIApHOU opmyoi C3Hs,
OTHOCHTCS K KJaccCy:
1) ApeHbl  2) aJKaHbI
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3) AJjkeHsl 4)aIKUHBI
2. Haspanwme BemecTBa, popmysia koroporo: CH3-CH(CH3)-CH,-CH,-OH
A)OyTanon-2b)nentanon-2
B) 2-metunOyrtanon-4r)3-mMetunOyranon-1
3. BemectBo, umetomiee hopmyny CH,=CH; Ha3biBaeTcs:
1) TOJIYOJI
2) 3TUJICH
3) CJIALEPUH

4) [IPOTIaHOJ

4.,  BemiecTBo, Ha3BaHUE KOTOPOI'O IPONUOHOBAs KUCIIOTa, MMeeT POpMyIIy:
1) C,HsOH

2)  (CM:NH

3) CH3-CH,-COOH

4) C3H,OH

5. Jlus alKaHOB XapaKTePHA PEaKIIHUsL:

1)  npucoenuHenus Hp

2)  XJOPUPOBAHUS HA CBETY

3)  oOecnBeunBanus pactBopa KMnO4
4) HOJINMEPU3ALUH

6. Mertanous pearupyer c:

1) HATpUEM

2) BOJIOM

3) BOJAOPOJOM

4) METAaHOM

7. YKCyCHast KUCI0Ta BCTYNAET B PEAKIIUIO C:
1)  AgNO3

2) NaCl

3) Na2CO3

4) H20

8. BepHbl 11 yTBEepKICHUS:

A. AMUHBI IPOSABJISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI IPOSIBISIIOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BEPHO TOJIBKO A

2) BEPHO TOJIBKO b

3)  BepHbI 00a YTBEPXKICHUS
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4)
9.
1)
2)
3)
4)

10.

1)
2)
3)
4)

11.

HEBEPHO HU OJHO U3 yTBEPKIACHUN

VYpapaenne xumudaeckoi peakiun C2H6+CI2AC2H5CI+HCI sBnsieTcs:
peaxiueit 3aMeNIeHns, TPOTEKAOIIEH M0 PaTuKaTbHOMY MEXaHU3MY
peaxiuei mpucoeInHEHHs, MPOTEKAIOIIEH O PaIUKAIbHOMY MEXaHU3MY
peaxiueit 3aMeNIeHnsI, TPOTEKAIOIIEH 0 HOHHOMY MEXaHHU3MY
peaxiuei mpucoeInHEHMs, MPOTEKAIOIIEH IO HIOHHOMY MEXaHU3MY

B peakuuto «cepeOpssHOro 3epkajiay (¢ aMMHUaYyHbIM pacTBOPOM OKCHJIA
cepebpa) BCTyIaeT:

ATAHO

TIII0K03a

TIIALEPUH

Kpaxmail

YCcTaHOBUTE COOTBETCTBUE MCKAY Ha3BaHHCM BCHICCTBA U KJIACCOM

(rpynmoii) opraHu4eCKuX COEIUHEHUM, K KOTOPOMY(-0ii) OHO MTPUHAIJIEHKUT.

Hazpanue BCIICCTBA

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

T') CHs-CH,-OH

Knacc oprannueckux coeTMHEHUI

1) OHOATOMHBIE CITUPTHI

2) YIJII€BOBI

3)  kKapOOHOBBIE KUCIIOTHI

4) apOMaTUYECKUE YTIIEBOAOPOIbI
5) HENPEAEIbHBIC YTIIEBOAOPOIbI
6) IIPEJEIIbHBIEC YTIIEBOIOPOIBI

12. B cxeme npeBpalieHui
15000Ckar+Br;

CH4 X1 OeH3011 X2
BelecTBaMU X1 U X2 COOTBETCTBEHHO SIBJISFOTCS:
1) aleTUIICH

2) ATUJIEH

3)  OpomOeH30

4)  XJIOpOEH30J

5)  ¢enon

6) LIUKJIOIr€KCaH
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13.  Omnpenenute MOJEKYIsIpHYIO (opMmyiy BemiecTBa, cozepxkamero 37,5%
yriepona, 50% xucnopona u 12,5% Bogopona. OTHOCUTENbHAS MIOTHOCTD

apoB TOTO BEIECTBA MO BOJIOPOY paBHa 16.

1)  CHsOH

2)  C,HsOH
3)  HCOOH
4)  Ce¢HsOH

14.  CKoOJBKO JIUTPOB BOJIOPOJa OTpedyerces Aisg odopazoBanus 10,2 © 3THIOBOTO
CIIUpPTa U3 arleTaIbICTHAA, €CITU BBIXO MPOAYKTa peakiuu coctapiseT 80%?
1) 6,2 1

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

43.2. Keiic-3apanust
Keiicel nCoNb3yrOTCA B KAUE€CTBE OLIEHOYHOI'O CPEACTBA B pazaeie 6 MpHUKIagHOTO
MO/TYJISI.
Keiic Nel. «XJ10p B KU3HH YeJI0BEKa)

B Snonun oObenuHEeHHBIMU cuiaMu HalmoHaJIbHOTO HWHCTUTYTa 3J0POBBS H
[IpedextypHoro ynuBepcureta CuIByOKH OBUIO TPOBEIACHO HCCIEAOBAHUE.
YueHble BBIACHWIIM, YTO €CTECTBEHHBIC OPraHWYECKHE BEIIECTBA BCTYIIAKOT B
pPEaKIMIo ¢ XJIOPUPOBAHHOM BOJOW M3-TIOJI KpaHa, oOpa3ysi ONMacHbIe COCAUHEHUS,
KOTOpBIE MOT'YT CIIYXKWTh IPUYUHOM paka. Takue coequHeHus: Ha3biBaroTcss MX, 1o
ecTb «MyTtaren ukc» uim «Hen3BecTHbI MyTaren.

3anaHus:

1. [Ipemnoxute crnocoObl YMEHBIICHUS STOBUTOTO BIMSHHUS XJOpa B
MATHEBOU BOJE HA OPraHU3M YEIIOBEKA.

2. Ucxonst u3 cBOeM KM3HEHHOW MPAKTUKHU, TPUOJIU3UTEIBHO pAaCcCUUTANTE,
CKOJIBKO XJIOPUPOBAHHOW BOJIbI BBl UCIIOJIB3YETE B TEUCHUE AHS U JUIsl KAKUX 1eei?

3. Kakwue opranbl yenoBeka 00JbIIIE BCETO CTPAIaOT OT BO3CHUCTBUS Xjiopa’?

4. Kak BiusieT XJIOpupoBaHHas BOJIa HA YEJIOBEKa MPU KyMaHUH?

5. Haliqute nmomoiHUTENBHYI0 HWHGOpPMALMIO O 3aMEHEe XJiopa IMpu
o0e33apakKMBaHUN BOJIBI.

6. Uccnenyiite pasnuyHble TOBAapbl OBITOBOM XHMHH B CBOEM JIOME.
CocTaBbTe CIHUCOK XJIOPCOJEPIKAIIUX COCAMHEHUMN, YKaKUTE MEpbl 0€30MacHOCTH

pu paboTe C HUMHU.
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Keiic Ne2. «BogopoaomMoOuiu - mar B Oyayuee»

ABtomoOumn Honda FCX Clarity Ha BOZOPOIHBIX TOIUIMBHBIX 3JE€MEHTaX
e3nat mo goporam EBponsl ¢ 2009 roma. B 2011 rony Honda npucoenununach kK
eBporeiickoMy mnaptHepcTBy skonoruuHoil sHepruu (Clean Energy Partnership),
[ocjie 4Yero BbIBEJIa HA MEPBBIM IJIaH MPOM3BOACTBO SKOJIOTMUECKH YHUCTBIX
apromoOuneii. A Ha Ilarom MockoBckom MexayHapomHoM aBTocasoHe BA3
IIPEICTaBUII CBOKO HOBHHKY «Jlaga-AHT3m» ¢ OayuioHaMu BOAOPOIA U KHCIOPOA.

3agaHus:

1. ITouemy MHOrME€ aBTOMOOMJIbHBIE KOMIIAHUHU pa3padaThIBalOT aBTOMOOWIIH,
paboTarouye Ha BOJIOPOAHOM TOIIJIUBE?

2. Kak BBIXJIOHBIC Ta3bl aBTOMOOWJICH, pabOTaloOmuX Ha YTIEBOIOPOJTHOM
TOIUIABE, BIUSIOT HA 3JI0POBBE YETOBEKA?

3. Kaxue «+» u «-» Bbl BUAUTE y BOJOPOIOMOOMIIEH?

4. HaiiguTe 1ONOJHUTEIBHYIO HH(OPMAIMIO 00 X YCTPOMCTBE.

5. Eciu B Bamell ceMbe MM y BallUX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICUUTANTE, CKOJBKO NPHUOIU3UTENBHO JIMTPOB OEH3MHA, Ta3a U KaKOW MapKH
UCITIOJIB3YETE €3KETHEBHO.

6. Kakue BemecTBa U B KAKOM KOJIMYECTBE MOTYT HaXOAMTHCSA B BBIXJIONHBIX

rasax BallliX aBTOMOOMICH?

Keiic Ne3. «Ilanma kynuJj aBTOMOOWIb)

HakaunBanne aBTOMOOMIBHBIX KaMep — MpoIecc YucTo ¢puzndeckuii. Bo Bpems

JUTUTEIBLHOTO aBTOMPOOEra no JeCHbIM JOporaM HaM HEOOXOAUMO 3aJTUTh B

paguaTop cBexyro Boay. [[pupoaHas Boja B 3TOM MECTHOCTH TOJIBKO POJHUKOBAS U

KOJIOZIE3HAsI, OYEHb JKeCTKasl. 3aroJTHEHUE pajruaTopa aBTOMOOWIIS BOION Ha

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

1. IToueMy xenaTeabHO B MOpO3 CHIIBHEE HaKauuBaThb KaMmepbl, a C
HACTYIUJIEHHEM TETUION MOroJibl HEMHOT'O MX CITyCKaTh?

2.113 xakoro marepuasia HM3roTaBIMBAIOT aBTOMOOUIILHBIC IIUHBI?

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

MO/ pyKO HUKAKUX PEaKTUBOB?

6. B panuatop HeoO6X01uMO NepruoANYECKH T00aBISATh TUCTUILIUPOBAHHYIO
Bony. [Touemy?
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Keiic Ned4. «MbL10»
Bce TBep/ible TyaneTHbIE MblJIa U3TOTOBJICHBI HA OCHOBE HATPHUEBBIX COJIEH BBICIIUX
JKUPHBIX KHUCJIOT. HO JIIOASM € TOBBIICHHON >XKUPHOCTHIO KOXKHU JIMIA U TOJIOBBI
Bpayu — JAEPMATOJIOTH PEKOMEH]IYIOT YMbIBATHCA U MBITh T'OJIOBY JKHJIKUM MBLIOM,
KOTOPOE€ M3TrOTABJIMBAIOT M3 KaJIMEBBIX COJIEH >KUPHBIX KHUCJIOT WJIM IPENapaToM,
KOTOpO€ MPOJAETCA B anTeKaxX IOJ] HA3BAaHUEM «3EJICHOE MbBLIO» M MPEJICTABISIET
co00if YHCTOE KaJUiHOE MBLJIO O€3 apOMaTH3aTOPOB.

3aganus:

Kaxk 3T0 MOKHO OOBSICHUTE?
JIns1 yero HyKHO MBLIO?
YeM MOKHO 3aMEHHUTH MBLIO?
Hanummre peakiyo nojrydeHus Mbiiaa?

YeM KUIKOE MBLIO OTJIMYACTCS OT TBépI[OFO?

o gk owbhPE

HpeI[JIO)KI/ITe COCOOBI M3TOTOBJICHMS MEIIA B JOMAaIllTHUX YCJIOBI/IHX?

Keiic NeS «Hedr1p»

YenoBeuecTtBy HedTh H3BeCTHa C ApeBHOCTU. [lo HMCTOYHMKaM BIEPBBIC
He(Th cTanu A00kIBaTh Ha Oeperax EBdpara emie B 5-6 ThIC. JIeT A0 H. 3. MHorue
YUYEHbIE CUMUTAIOT, YTO COBPEMEHHBIH TEPMUH «HE(PTH» MPOU3OIMIENT OT CIJIOBa
«HadaTa», YTO O3HAYAeT Ha S3bIKE HApOJOB Mamoil A3um «IpoCcCaurBaTHCS»,
«YTEKaTb»

Hcnonb3oBanu HepTh [JI OCBEIICHUS KWWl B BaBwione, mis
Oanb3amupoBaHus Ten ymepiux joned B Erunte. [Ipumensnu HedTh Takxke aJis
MIPOU3BOJICTBA «T'PEUYECKOTO OTHs». IJTO OblIa CMECh ChIpOMl HedTH C cepod H
CEITUTPOM.

Bo BpeMeHna ['unmnokpara ucnosib30Bail B KAUECTBE JIEKAPCTB MPU OOJE3HSIX
CyCTaBOB, IJ1a3, a TAK)KE OT KAl U B KAYECTBE CPEACTBA JUIs 3aKUBJICHUS PaH.

HedTr mpuMeHsin Takke B CTPOUTEIBLCTBE, HAMPUMEP, MPU COOPYKEHUU
Benuxkoi Kuralickoi ctensl, BaBunonckoi OamnrHu.

Bnauane XIX Beka B Poccum BrepBble U3 HEPTH MyTeM NEPETOHKU OBLIO
MOJIy4€H KEPOCHH, KOTOPBIA MCIOJIB30BAJICS B JIAMIIAX, JJISI OCBELICHUS JOMOB. B
TOT € MEPUOJ 0 MEPE POCTA MPOMBIIUIEHHOCTH U BHEAPEHUEM MApPOBbIX MAIlUH
CTaJI BO3pacTarh CIpoc Ha He(Th KaK MCTOYHUK CMa304YHBIX BemecTB. 60-x roma
XIX Beka cuuTaeTcs 3apoXKIACHUEM HEPTIHON MNpOMBIIUICHHOCTH (OypeHus
HE(DTSIHBIX CKBAKUH).

3amanus:

1. OnummuTe XUMAYECKHUIA COCTaB HE(PTH.
2. Kakue MeTobl UCTIONB3YIOTCS IS pasnesienust HeTu Ha Pppakiuuu?
3. CocraBbTe knactep «Cdepbl npuMeHeHusI HEPTH B AaBTOMOOHIISIX .
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4. Kakue ¢pakiuu HePTH HUCIOIB3YIOTCS Ui TMPOU3BOJICTBA aBTOMOOMIBLHOTO
TOoTLIMBAa?

4.3 . OuleHOYHbIE CPEACTBA MPOMEKYTOUHON aTTECTAIMH IO TUCITUTIINHE « XUMHUS

[IpomexyTouHast aTTecTanus.
[IpomexxyTouHass aTTecTalus IO AUCHUIIIMHE «XHMHUS» IPOBOAUTCA B dopme
3a4eTa C OUEHKOM.KeWChl HMCHONB3yIOTCS B KauyeCTBE OLIEHOYHOTO CPEACTBA B

pazzene 6 IPUKIIaJIHOTO MOJTYJIs

5. MeToauueckue MaTepuasibl
5.1. Ilepeyenb NpakKTUYECKUX PabOT

Paznen Tema mpakTuyeckoit paboThl
1 |Temal.2. 1. 3aKOHOMEpPHOCTH VU3MEHEHHUS
HepHO JTMYECKUU 3aKOH U Ta0IuIa CBOMCTB XUMHWUYECKHUX DJIEMCHTOB,
J.W1. Menneneena 00pa3yeMbIX MMH TPOCTBHIX U CIOXHBIX
BEILIECTB B COOTBETCTBHUM C IOJOKECHUEM
XAMHUYECKOTO AJIEMEHTA B
[Iepuoanyeckou cucreme.
2 | Konrpoinbhas pabora 1 CrpoeHue BeniecTsa U XUMHYECKUE
peakunu

3 | Tema 3.1. [TonsTre o pacTBOpax CnocoObl  BbIpaKE€HUS  KOHLEHTpAlUu
PacTBOpOB: MaccoBast T0Js1
PacTBOPEHHOI'0 BEILIECTBA (MPOLEHTHAs),
MOJISIpHAs U ApYyTHeE.

4 | Tema 4.1. Knaccudukanms, CocraBieHue ypaBHEHU XUMHUYECKUX

HOMEHKJIaTypa U CTPOCHUE peaKuHﬁ C Y4aCTHCM IIPOCTLIX U CJIOKHBIX

HEOPTraHUYECKUX COEIUHEHUN HEOPraHUYCCKNX BCIICCTB.

5 | Tema 4.2. ®U3HKO-XUMHUYECKHE I'eneTnueckas CBA3b MEXAY KIacCaMH
CBolcTBa HEOPraHUYECKUX OpraHn4ecCKHX u HCOPraHNM4YCCKUX
BEIICCTB COCJIMHCHMH.

KonTtpoabsHas pabota 2 CBolicTBa HECOPraHMYECKUX BEILIECTB
Tema 6 Xumus B ObITY U XUMHSA B )KA3HU 00IIIECTBA

HpOHSBOlICTBGHHOfI ACATCIBHOCTH
YCJIOBCKA

8 | Tema 6 Xumus B ObITY U [Ipencrasiienue pe3ynbTaTOB PELICHUS

ITPOU3BOACTBEHHOU JIESITEIBHOCTU | KEMCOB
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YCJIOBCKaA

9 | Tema 7.1. Knaccudukanus
CTPOEHHE 1 HOMEHKJIaTypa
OpPraHMYECKUX BEIIECTB

Homenknarypa OPTaHUYECKUX
COCI[I/IHCHHI?'I OTJICIBHBIX KJIACCOB

10 | Tema 7.2. CBoiicTBa
OpPraHUYECKUX COCTUHECHUN

CocraBneHue CXCM peaKHHﬁ
OPraHUYICCKUX COC,ZII/IHeHI/Iﬁ

11 | Tema 7.2. CoiicTBa
OPraHUYECKUX COCAUHECHUN

['eHeTnueckass CBsI3p MEXAY KiIaccamu
OPTaHUYECKUX COCAUHECHUN.

12 | KonTposnbHas pabora 3

CTpykTypa ¥ CBOWCTBA OPraHMYECKHX

BCIICCTB

43.3. IlepedeHb 1aGOpaTOPHBIX PadoT

Paznen

JlabopaTopHas pabora

Paznen 1. OcHOBBI CTpOEHUS BElIECTBA

JlabopaTtopHas pabora Nel. «3menenue
CBOMCTB 2JIEMEHTOB M UX COCIUHCHUH B
3aBUCHUMOCTH OT IOJIOKCHUS B
ITeprnoauueckoit cucTeMe»

Paznen 2. Xumuueckue peakunu

JlaGopaTopHas padota Ne2.
CTeXHOMETPHUCCKUE PACUCTBI.

Paznen 2. Xumuueckue peakunu

JlaGopatopHas padota Ne3. "Tumsl
XUMHMYECKUX peakiuii”.

Paznen 3. PactBopsr

JlabopaTtopHas pabora 4. «[Ipurorosienue
PacTBOpPOBY.

Paznen 3. Ctpoenue u cBOiCTBa

HCOPraHNM4YCCKUX BCUICCTB

JlaGoparopHas pabota 5. «CBoiicTBa

MCTAJIZIOB 1 HEMCTAJIIIOB))

Paznen 4. CtpoeHue u CBoiCTBa
HEOPTaHUYECKUX BEIIECCTB

JlabopaTtopHas pabota 6. «Xapakrep
JUCCOITMAITIY PA3IMYHBIX THAPOKCUIOBY.

Paznen 4. Ctpoenue u cBoiicTBa
HEOPTaHUYECKUX BEIIECTB

JlaGopatopnas padora 7. «Mnentudukarus
HEOPTaHUYCCKUX BEIICCTBY.

Paznen 5. Kunetnueckue u
TEPMOJUHAMUYECKHUE 3aKOHOMEPHOCTH

MMPOTCKAaHUA XUMHUYCCKUX pCaKI_II/Iﬁ

JlaGoparopHas pabota 8. «M3yuenue
BIIUSTHUS Pa3IMIHBIX (PaKTOPOB Ha

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

KJI1aCCOB

JlaGoparopnas pabota 9. "lIpeBparnienus

'

OpPraHUYCCKUX BCUICCTB IIpU HaI‘peBaHI/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 "VnenTuduxanus
OPraHMYECKUX COCAUHEHUN OTIAEIbHBIX
KJ1acCOB

JlabopaTtopHas pabora 11. " CpoiicTBa
KapOOHOBBIX KHUCTIOT)»

Paznen 7. Ctpoenue u cBoiCTBa
opraHudeckux BemiecTs. JJabopaTtopHas
pabora "Unentudukanus
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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