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1. ITacnopr (pona oueHUBaEMbIX CPEeICTB

1.1. Obuaactb npumeHennss ®OC

®OC  mnpenHasHadeH I8 NOPOBEPKHM  pE3yJbTAaTOB  OCBOCHUSA
00111e00pa30BaTENbHON YICOHOM AUCIUILIMHLI «XUMHUS» MO CICHUAIBHOCTH
35.02.16 DOxcmiyaraiuss W PEMOHT CEIIbCKOXO3MCTBEHHON TEXHUKH U
000opy10BaHMUS.

Heau u 3agaum co3panusa ®OC

Hensto coznanua ®OC sBisieTcss yCTAaHOBIEHHE COOTBETCTBHS y4EOHBIX
JOCTHXKEHU N 3aIyIaHUPOBAHHBIM pe3ysibTaTam oOy4eHus o
oOureo0pazoBaTeabHON  JUCHUIUIMHE «XUMUS» W TPeOOBAHHMSIM OCHOBHOM
00pa3oBaTeIbHON MPOTrpaMMBl.

®OC permaer 3a1auu:

KOHTPOJIb M YMpaBJCHUE IMPOIECCOM MPUOOPETCHUS O00YyUYaAIOIIUMUCS
HEOOXOAUMBIX 3HAaHWM, YMEHHH, HABBIKOB W YpPOBHS C(HOPMUPOBAHHOCTH
komnereHiuu, onpeaenéHusix B ®I'OC CIIO no HampaBiaeHHIO MOJATOTOBKU U Ha
ocaHoe ®I'OC COOQO;

- KOHTpOJIb (C TIOMOIIbI0 HabOpa OILIEHOYHBIX CPEJCTB) M YIpaBleHUE
(C TOMOIIIbIO DJIEMEHTOB OOPATHOM CBSA3U) JOCTHKECHUEM IIeJIeH pean3aluu
OIIOII, ONpEAECIECHHBIX B BHUJIC Habopa OOIIEeKYTbTYPHBIX,
o01enpodhecCHOHAIBHBIX U TPO(PECCHOHATBHBIX KOMITETCHITUN BBITYCKHUKOB.

Ha3znauenue oHIa O1EHOYHBIX CPEICTB: UCIOJIB3YETCS JJIsi ONIEPATUBHOIO
U PEryJspHOTO yIpaBleHHs y4eOHOW JEATENBHOCTBIO (B TOM  YHCIIE
CaMOCTOSITEILHOM) CTYJEHTOB, a TaKXK€ MpeJaHa3HA4YeH Il OIECHKH CTETeHU
JOCTMDKCHHUSI  3allJTAHUPOBAHHBIX  PE3YyJbTATOB OOYUYEHHs] 10 3aBEPIICHUIO
o0y4deHHUs B YCTAHOBJIICHHOW y4eOHBIM I1aHOM (opMme: nuddepeHIupoBaHHbIN
3a4€ET.

[TepedyeHb BHUIIOB OIICHOYHBIX CPEJICTB COOTBETCTBYET paboueii mporpaMmme
TUCITATIIAHBI « X UMUS».

1.2. Tlnanupyemble  pe3yJabTaThl O0CBOCHMS 0o01meo0pa3oBaTeIbHOI
JUcHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

B pesynbrare ocBoeHMsT y4eOHOW JUCHUUILIMHBI CTYAEHT JOJIKEH YMETh:

1. TInanupoBaTh U MPOBOJUTH XMMUUYECKUE IKCTIEPUMEHTHI

2. WccrnenoBaTh BeniecTBa M MPOBEPSTH THIIOTE3bI

3. HuaTepnpeTupoBaTh pe3yiabTaThl SKCIIEPUMEHTOB

4. TlpoBoauth pacu€Thl MO XUMHYECKUM (QopmylaM U  ypaBHEHHSIM
XUMHUYECKUX PEeaKIuil



5. IIporHo3upoBaTh TMOCHEACTBUS XHUMHUYECKUX TNPUPOIAHBIX, OBITOBBIX U
MIPOU3BOACTBEHHBIX MPOLIECCOB

6. HccrnenoBath XMUMHYECKHE SIBICHUS M MPOLIECCHI OKPYIKAIOIIEH cpeabl

/. NntepnpeTupoBaTh XMMUYECKUE TIPOLIECCH] B OnMochepe

Oco0oe 3HaueHne JUCIUIUIMHA UMEeT Ipu popMupoBaHuu U pazButun OK
u [1K (tabnuna 1).



Tadauuna 1. Ilnanupyemblie pe3yabTaTbl 0CBOCHHS 00111€00pa30BATEeIbHON JUCHMIVIMHBI B c00TBeTCTBUH ¢ PI'OC

CI1O u Ha ocHOBe

Kon n
HAMMEHOBaHHeE

Ils1anupyeMble pe3yabTAaThl OCBOCHUS M CIUIIIUHbI
(popmupyembIx
KOMIIeTeH LM I

OO01mue JucuunjuHapHbie

OK 01. JIP 05 B yacTu Tpy10BOTO BOCIIUTAHUSA: [IP6 2 BrmameTh CUCTEMON XUMHUUYECKUX 3HAHHM,
Bei6upats - TOTOBHOCTb K TpPYyAYy, OCO3HAHWE LEHHOCTH | KOTOpas BKIIFOYAET: OCHOBOIOJIATAIOIINE TTOHATHS
CII0COOBI MacTEepCTBa, TPYI0TIO0HE; (XMMMYECKUIA  DJIEMEHT, AaTOM, DJJIEKTPOHHAas
pCUICHHA 3a1a1 - TOTOBHOCTh K  AaKTHBHOM  JI€ATEIbHOCTH | 000JI0UKa aToMa, S-, p-, 0-3J1eKTpOHHBIE OpOUTaIH
MPOQECCHUOHANBH | TeXHONIOTMYECKON W COIUATBHOMN HAIpPaBJIECHHOCTH, | aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
ol CIIOCOOHOCTh ~ MHUIMUPOBATH, IUIAHUPOBATH U | AJIEKTPOOTPUIIATENILHOCTh, CTEMEHb OKHUCIICHUS,
ACATCIIBHOCTH CaMOCTOATEIBHO BBITIOJIHATH TAKYIO AEATEIBHOCTD; XUMHYECKasi CBS3b, MOJIb, MOJISIpHAs Macca,
IIPUMEHUTEIIBHO K | - yHTEepec K pa3audHbIM chepaM MpodecCUOHAIIBHON | MOJIAPHBIH ~ 00bEeM,  YIVIEPOJIHBIH  CKEJIeT,
pasInIHbIM NESITEIIbHOCTH, GyHKIUMOHAIBHAS TPYIIA, paguKall, H30Mepusl,
KOHTCKCTaM OBnajieHne YHUBEPCAIBHBIMH YUYCOHBIMU M30MEpPbI, TOMOJIOTUYECKHH  Ppsill, TOMOJOTH,

II03HABATEJIbHBIMU JICHCTBUSAMMU: YIJIEBOAOPOJBI, KHUCIOPOA- M a30TCOJAEpKalue

MP 01 a) 6a30BbI€ TOTUUECKHUE IEHCTBUS:

- CaMOCTOSITEIbHO bopmynrpoBaTh u
aKTyaJu3HpoBaTh MpoOJEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHbIM MPU3HAK WIH

OCHOBaHMS I CpaBHEHHUs, Kiaccupukanud u
000011IeHHS;
- OmpeAcnsaTh LeId  JACATCIBHOCTH, 3aJaBaTh

MapaMeTpbl U KPUTEPUU UX JOCTUKECHHUS;

COCJIMHEHHUS, OMOJIOTUYECKH AKTHUBHBIC BEIIECTBA
(YTJIeBOBI, KHUPBI, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYpPHO€  3BEHO,  BBICOKOMOJICKYJSIPHBIC
COCIMHEHUS, KPUCTAJUIMYECKAs PEIIeTKa, THUIIbI
XUMHUYECKUX peakiui (OKHCAUTENBHO-
BOCCTAHOBUTEIIbHBIE, HK30-U 3HJIOTEPMUUYECKUE,
peakiuu MOHHOTO oOMeHa), pactBop,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAS JUCCOIMAIUSA, OKHUCIUTENb,




BBISBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paccMaTpPUBAEMBIX SBICHUSX;

- BHOCUTh KOPPEKTHUBHI B JCATEIBHOCTh, OICHUBATH
COOTBETCTBHE PE3yJbTATOB IICJISIM, OIICHUBATh PUCKU
MOCJEACTBUI IESITECIbHOCTH,

- pa3BUBaTh KPEATUBHOE MBINUICHUE NMPU PEIICHUN
KU3HEHHBIX MPOOIEM

JIP 07 6) 6a30BbIC HCCAEI0BATEIBCKUE JSUCTBHUS:

- BJIQJICTh HABBIKAMH Y4YEOHO-HCCIICIOBATCIIBCKON H
NPOCKTHOW JEATEIBHOCTH, HABBIKAMH pPa3pCIICHUS
npoOJieM;

- BBIABIIATh TPHYMHHO-CIICJICTBCHHBIC CBSI3U W
aKTyaJIM3UPOBaTh 3aJiady, BBIABUTATh THUIIOTE3y €e
peleHns, HaX0IUTh aprYMEHTHI JUIS I0Ka3aTelbCTBa
CBOMX YTBEPXKJICHHWH, 3aJaBaTh MapamMeTpbl U
KpUTEPUU PEIICHNUS;

- QHAJU3HMPOBATh IIOJIYYCHHBIE B XOJE pEIICHUS
3a1a4l  PEe3yIbTaThl, KPUTHYCCKH OICHHBATh UX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh HM3MECHEHHE B
HOBBIX YCJIOBHUSX;

- YMETh TIEPCHOCHUTh 3HAHWS B IO3HABATCIBHYIO W
IIPAKTUYECKYIO 00JIaCTH KU3HEICATCIIbHOCTH,
- yMETh HUHTETPUPOBATh 3HAHUSI U3
IIPEAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJICH, MTpE/IaraTh OpUTHHAIbHBIC
MOIXO/IBI U PEIICHHUS; CIOCOOHOCTh UX
HCII0Jb30BaHUS B O3HABATEIBHOU U COIMATIbHOM
MIPaKTHKE

pa3HbIX

BOCCTAaHOBUTEIIb, CKOPOCTh XUMUYECKON PEAKIINH,
XUMHUUYECKOE pPaBHOBECHE), TEOPUM U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOCHHUS OpPraHUYECKUX
BEILIECTB AM. bytneposa, TEOPUS
ANEKTPOIUTUUECKOU JIMCCOLIMAINH,
nepuoanyeckut 3akod .M. MenneneeBa, 3aKOH
COXpaHECHUSA MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMUH, (HAKTOJIOTHUYECKUE
CBEJICHUSA O CBOMCTBaX, COCTaBe, MOJYYECHUH U
0e30ImacHOM HCIIOJIb30BaHUH BaYKHEHIIINX
HEOPraHUYECKUX W OPraHUYECKHUX BEIECTB B
OBITY ¥ TIPAKTUYECKOU EATEITHHOCTH YEJIOBEKA;

- YMETb BBISIBIISITh XapaKTePHbBIC MPU3HAKU U U
B3aUMOCBSA3b U3YUEHHBIX MTOHITUN, IPUMEHSThH
COOTBETCTBYIOIIME TTOHATUS MPU ONMUCAHUU
CTPOCHHUS U CBOMCTB B3aUMOCBSI3b M3YUECHHBIX
MOHATHUH, TPUMEHSATH COOTBETCTBYIOIIUE MTOHSITHS
MIpY ONUCAHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYE€CKUX BEIIECTB U UX
MIPEBPAILCHUI; BBISBJISITh B3aMMOCBSI3b
XAMHYECKHUX 3HAHUH C MMOHATHSIMHA U
MIPEJICTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX

MIPEIMETOB;
I[IP6 3 yMeThb HCHOJIL30BaTh HAWMEHOBAHUS
XUMHUYECKMX  COCJMHEHUNW  MEXKIYHapOIHOIO

COI03a TEOPETUYECKOM W NPUKIATHON XUMHUH H
TPUBHUAJbHBIC Ha3BaHUS BAXHEWUIIMX BEIISCTB
(aTHIIEH, areTUJICH, TJIULEPUH, dhenoI,
dbopManpaerua, yKCyCHas KHUCJIOTa, TJIUINH,




yrapHbIi ras3, yriaeKuCiabli ra3, aMMHUaK, ramieHas
W3BECTh, HEramleHas H3BECTb, NUTHEBAas coAa M
JIPYTHUX), COCTABIATH (POPMYJIbl HEOPTAHUYECKUX U
OpPraHWYECKUX BEIIECTB, YPABHEHUS XUMHUUYECKUX
peakuuid, OOBSCHATh UX CMBICI; IMOATBEPKIAThH
XapaKTEpHblE XWMHYECKHE CBOWCTBA BEILIECTB

COOTBCTCTBYIOIIIMMU OKCIICPUMCHTAMHU u
3aIllMCAIMHU ypaBHeHI/Iﬁ XUMHYCCKHNX peaKL{HfI;
- YMCTb YCTAaHABJINBATH MNPpUHAOJICKHOCTDH

M3YUYCHHBIX HEOPraHUYECKUX W OPraHu4YeCKUX
BEIIIECTB K OMNPEJCICHHBIM KJIaccaM W Tpymnam
COCJMHEHUHN, XapaKTEepu30BaTh HMX COCTaB W
BOKHEHIIIME  CBOMCTBA;  OMNPENENSITh  BUBI
XUMUYECKHX CBsA3el (KOBaJieHTHas, HOHHas,
MeTaJUIMYeCKas, BOJIOPOJIHAS ), THUIIbI
KPUCTAJUIMYECKUX pelIeToK BEIIIECTB;
KJIaCCU(UIIUPOBATh XUMHYECKHE PEAKITUH;

- chopMHUPOBaATh MPEJICTABICHUSA: O XUMHYECCKOMN
COCTABJSIIOIIECH E€CTECTBEHHOHAYYHOW KapTHUHBI
MHpA, POJIM XUMHU B TIO3HAHUU SIBJICHUU
OpUPOJbl, B (OPMHPOBAHWUM MBIIUICHUS |
KyJIbTYphl ~ JIMYHOCTH, €€  (PYHKIIMOHAIBbHON
IPaMOTHOCTH, HEOOXOJUMON i pelieHus
IIPAKTUYECKUX 3a7a4 u JKOJIOTUYECKHU
00OCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CpeJIe;

ITP6 4 yMeTh MPOBOJIUTH PACUYETHI IO XUMUUYECKUM
dbopmynaM U ypaBHEHUSIM XUMHUYECKUX PEaKIHil C
UCIIO0JIb30BAaHNEM (DU3NYECKUX BEIUYMH,




XapaKTEePU3YIONIUX BEIIECTBA C KOJIMUYECTBEHHON
CTOPOHBI: Macchl, 00bemMa (HOpMaJIbHbBIE YCIOBUS)
ra3oB, KOJIMYECTBA BEILIECTBA; UCIOJIb30BAThH
CUCTEMHbIC XUMUYECKUE 3HAHUS ISl TPUHSATUS
pelieHU B KOHKPETHBIX JKU3HEHHBIX CUTYaALIUSX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM

OK 02.
Hcnonp3oBath
COBPEMCHHBIC
Cpe/CTBa MOUCKa,
aHaM3a u
UHTEPIpETauU
uHOpMaILNH U
UH(GOPMAIIMOHHBI
€ TEeXHOJIOTUH JIJIs
BBITIOJTHEHUSA
3a/ay
npodeccroHaIbH
OU NeATEIILHOCTH

B o6nacTu 11eHHOCTH HayYHOTO TTO3HAHUS:

JIP 04 cdopMHUpOBaHHOCTE ~ MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HaykKd ©  OOIIECTBEHHOW IPaKTHUKH,
OCHOBAHHOTO Ha Juasnore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MUDE; COBEPIIEHCTBOBAHUE
SA3BIKOBOM M YUTATENbCKOW KYJBTYpPbI KaK CpeJCTBa
B3aMMOJICHCTBUSI MEX]Y JIFOJIbMHU U TMO3HAHUS MUPA;
OCO3HAHHME IIEHHOCTM HAyYHOM  JAESTENbHOCTU
TOTOBHOCTh OCYIIECTBIISATH IPOEKTHYIO u
UCCIIEIOBATEIBCKYIO JEATEIHbHOCTh WHIUBHUIYAIHHO
U B TpyIIIe

OBnanenue YHUBEPCAITHHBIMU y4eOHBIMU
NO3HABATEILHBIMU ICUCTBHUSIMU:

MP 04 B) pabota ¢ uHbOpMaILIHEH:

- BJAJeTh HABBIKAMH TOJYYeHHS HH(OpMAIUU U3
UCTOYHUKOB  Pa3HBIX THUIIOB, CaMOCTOSITEIIHBHO
OCYIIECTBIISITh TOWCK, aHAJIW3, CUCTEMATHU3AlUI0 W
MHTEPIPETANNI0 WHOOPMAIIMN PA3JIUYHBIX BHIIOB H
dbopm npeacTaBICHUS

- co3JaBaTh TEKCThI B pa3jMYHBIX (opmaTax c
y4eTOM Ha3HAueHUs WHHOPMAIMK ¢  I[EJICBOU

[IP6 3 ymeTs IUIAHUPOBATH M  BBHITIOIHATH
XUMHUYECKUM AKCIIEPUMEHT (npeBparieHus
OpraHWYEeCKHX  BEIIECTB  IPU  HArpeBaHUH,
MOJIydeHUE OJTWICHA M W3YyUYCHHE €ro CBOWCTB,
KaueCTBCHHBIE PEaKIMM Ha ajbJCTHAbl, Kpaxmal,
YKCYCHYIO KHCIIOTY; JEHaTypaiusi OEJKOB TNpH
HArpeBaHMM, IIBETHBIE PEAKIIUU OEIKOB; MPOBOJIUTD
peakiuu HWOHHOrO0 OOMeHa, ONpeNeNsiTh Cpemy)|
BOJHBIX pAacTBOPOB, KAaYECTBEHHBIE PEAKLIHMH HAa
cynb(hat-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHUS; pelaTh SKCIEPUMEHTAJIbHbBIE 3aJa4u I10
temaM  "Metamel" uw "Hemertamnel") B
COOTBETCTBHUH c paBUIaMH TEXHUKH
0e30macHOCTH TpU OOpaIieHuH C BEIIeCTBAMH U
7ab0opaTOpHBIM  000pYIOBAaHUWEM; MPEICTABIATH
pe3yNbTaThl XUMUYECKOTO AKCIIEpUMEHTa B (popme
3allUCU YPaBHEHUW COOTBETCTBYIOIIMX PEAKUHUN U
dbopMynMpoBaTh  BBIBOJABI HAa  OCHOBE  OTHX
pe3yIbTaTOB;

[IP6 6 ymeTh aHaANMU3UPOBATH XUMHYECKYIO
uH(pOpMAIHIO, MOJIy4YaeMYIO U3  Pa3HbIX
HUCTOYHUKOB (CpPEJCTB MaccoBOol uHpOpMALUU,
cetb HTEpHET U Nipyrue);




ayIuTOpUH,  BbBIOMpas  ONTUMalbHYIO  (opmy
MIPEICTABIICHNS U BU3yaJIU3all1U;

- OUEHUBATh  JIOCTOBEPHOCTh,  JIETUTUMHOCTh
uHpOpMallK, €€ COOTBETCTBUE IMPABOBBIM U

MOPaJTLHO-3THYECKUM HOpMaM
- ACIIOJIB30BaTh CPEJICTBA MHPOPMAITMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHBHBIX, ~ KOMMYHHUKATHUBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOJIOICHUEM
TpeOOBaHUI IPrOHOMHUKHU, TEXHHKH OC30IIaCHOCTH,
TUTHEHBI, peCcypcocOepeKeHNs, TPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON
0e30IacHOCTH;

- BJIJICTh HABBIKAMU PACIIO3HABAHUS U 3AIIHUTHI
uHdopManuu, HHPOPMAITMOHHON OE30MTaCHOCTH
JTHYHOCTH;

- [1P6 4 BnageTh OCHOBHBIMH METOJaMU HAyYHOTO
MO3HAHUS BEIISCTB U XMMHUCCKHMX SBJIICHUU
(mabmroneHue, U3MEpEHue, HKCTIEPUMEHT,
MOJICTUPOBAHNE); YMETh MPOBOAUTH PaCUEThl IO

XUMUYECKUM dopMynam M ypaBHEHHUAM
XUMUYECKHX  pEAKUMA C  HCIOJIb30BaHUEM
bu3znuecKux BEJINYNH, XapaKTEepU3yOIIUX

BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacCChl,
o0beMa HOpMaJIbHbIE YCJIOBHS) ra30B, KOJIUYECTBA
BEIIIECTBA; MCIOJIb30BaTh CUCTEMHBIC XUMHUECKUE
3HAHMS TSI TPHHSITHS PEIICHHH B KOHKPETHBIX
YKU3HCHHBIX CUTYyaIUsX, CBSI3aHHBIX c
BEIIIECTBAMU U UX TPUMEHEHUEM

OK 04.
DddexTuBHO
B3aMOJI€HICTBO
BaTh M pabOTaTh B
KOJUJIGKTUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPA3BUTHUIO, CAMOCTOATCIbHOCTH
U CaMOOIIPCACICHUIO,

MP 03 OsBnanenue HaBBIKAMU y4eOHO-
UCCIIEOBATEIBLCKOM, TMPOEKTHOM MW  COLMAIbHOU
JIEATCIILHOCTH;

OBnajeHre yHUBEpPCAIbHBIMH KOMMYHUKATUBHBIMU
JICUCTBUSAMU:

JIP 07 6) coBMecTHas MeATeIbHOCTD:

- TIIOHMMaTb M  MCIHOJb30BaTh MPEUMYILIECTBA
KOMaH/IHOW U UHJIUBUAYAJIbHOU pabOTHI;

- NOPUHUMATh LEIU COBMECTHOM JESITEIbHOCTH,
OpPraHu30BbIBATh U KOOPJAUHUPOBATH JECUCTBHUS IO €€
JTOCTHXKEHUIO: COCTaBIIATH IJ1aH JICUCTBUH,

[1P6 3 ymeTh IIaHUPOBATH U BBITTOJIHATH
XUMHUYECKUH IKCIIEPUMEHT (TIpeBpaIleHuUs
OpPraHWYECKHUX BEIIECTB [IPU HArPEBAHUH,
MOJIyYEHUE STUJICHA U U3YyUYEHHE €T0 CBONWCTB,
KaueCTBEHHBIE PEaKIIMK Ha aJlbJIETUJIbI, Kpaxmal,
YKCYCHYIO KUCIIOTY; AeHaTypalus OCIKOB MpU
HarpeBaHUHU, LIBETHBIE peaKlUH OEJIKOB;
MPOBOJIUTH PEAKIIMH HOHHOTO OOMEHa,
OTNPENIENATh CPEy BOJAHBIX PACTBOPOB,
KaueCTBEHHBIE PeaklMK Ha Cylb(aT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHSI;

[1P6 5 pemaTth SKCIEpUMEHTAILHBIC 3a]]a4H 110




pacnpenensaTh pojd C Yy4€TOM MHEHHI YYaCTHHKOB
00CyX1aTh Pe3yabTaThl COBMECTHON PabOTHI;

- KOOPAUHUPOBATh U BBIMIOTHATH PabOTy B YCIOBUAX
peasbHOTO, BUPTYAIBHOTO M KOMOWHHUPOBAHHOIO
B3aHMMO/ICHCTBUS;

OCYIIECTBIIATh  MO3UTHUBHOE  CTPATETUYECKOE
MOBEICHUE B PA3JIUYHBIX CUTYAIUAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM

OBiasiecHue YHUBEPCAIBHBIMU PETYJISITUBHBIMU
JIEUCTBUSMU:

MP 02 r) npunsTue cedst U Ipyrux JIOACH:

- IPUHUMATh MOTHUBBI M APTYMEHTHI JPYTUX JIOJEH
NIpU aHAJIN3E PE3YyJIbTATOB JICSITEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIOJECH HA
OIITNOKHU;

pa3BUBaTh CIIOCOOHOCTH MOHHUMATh MHUP C TO3UIIMHU
JPYTOro 4eJIOBEKa

temaM "Mertauibl" u "HemeTamnsl" B
COOTBETCTBHH C MPaBUIAMHU TCXHUKHU
0€30MacHOCTH MPU 0OPAICHUH C BELIECTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM; MIPECTABIIATh
pE3yJIBTaThl XUMHYECKOTO 3KCIIEPUMEHTa B (hopMe
3alMCH YPAaBHEHU COOTBETCTBYIOIIUX PEAKIIUN U
(GbOopMyITpPOBATH BHIBOABI HA OCHOBE 3THX
pE3yIbTaTOB

OK 07.
ConelicTBOBaTH
COXpaHEHHIO
OKpYyKarolen
cpenbl,
pecypcocoepex
SHUI0, IPUMCHSTh
3HAHUS 00
M3MEHCHHUH
KJINMarTa,
TIPUHITATIBI
OEpeKIMBOTO

JIP 14 B obGnactu 3KOJIOTMYECKOT0 BOCTIMTAHUS :

- c¢(OpPMHUPOBAHHOCTh JKOJOTUYECKOU KYJIBTYPHI,
NOHUMAHHUE BIHUSAHUS COIMATBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLIMATIBHOU
Cpenbl,  OCO3HaHWE  TJ00AJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOIIEeM;

- IUTAHUPOBAHUWE W OCYLIECTBICHHE JCUCTBUU B
OKpPYXaWWIEH Cpele Ha OCHOBE 3HAHUS LeJen
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE INCUCTBUW, MPUHOCAIIUX BpPEJ
OKPY’KAIOIIEH Cpeae;

- YMEHHME NPOTHO3MPOBATH  HEOIAronpuUsATHbHIC

[1P6 1 chopMupoBaTh TPEACTaBICHHUS: O
XUMHUYECKOU COCTAaBIISIOIIEN
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIU XUMHH

B TO3HAHUU SBIICHUM MPUPOJBI, B POPMUPOBAHUHT

MBIIIJIEHUST W KyJIbTypbl  JIUYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOO0XOIUMOM
JUISL  pemieHusT ~— NPAKTHYEeCKUX  3a7a4 U

OKOJIOTHYECKH OOOCHOBAaHHOTO OTHONICHHUS K
CBOEMY 3JI0POBBIO U IPUPOAHOM CPELE;

[TPG 5 ymeTs cobmto1aTh paBuiIa SKOJIOTHUECKH
1eaecoo0pa3HOro NOBECHUS B OBITY U TPYIOBOU
JIESATETBHOCTH B LEJSAX COXPAHEHUS] CBOETO




MPOU3BOJCTBA, AKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX | 310POBbSI U OKPYKAOLIEH MPUPOTHOU CPEbI;
3 PeKTUBHO JNEWCTBUN, NPEAOTBPALIATh UX; YUYUTBHIBATH ONACHOCTH BO3JCHCTBUS HA KUBbBIC
JIEMCTBOBATH B - pacIIMPEHUE OMbITA AEATEIBHOCTH SKOJIOTUYECKOW | OpraHU3Mbl ONPEICIICHHBIX BEIECTB, TIOHUMAs
Ype3BbIYANHBIX HaIpaBJIECHHOCTH; CMBICIT TTIOKA3aTeNs MPEAEIbHON T0MyCTUMOM
CUTYyalUsIX MP 03 OBJIaICHHUE HaBbIKAMH y4eOHO- | KOHIIEHTpaIuU
VCCIIEOBATENBCKOM, TMPOEKTHOM MW  COLMAIBbHOMU
NesITeIbHOCTH;

11K 2.10. JIP 09. I'oTOBHOCTE M c1IOCOOHOCTE K 00pa3oBanuto, | I[1P6 1 ChopMUpOBaHHOCTH IPEACTABIEHUN O
OdopmsaTh B TOM YHCJIE caM0O00pa30BaHUI0, Ha MPOTHKEHUH MECTE XUMHH B COBPEMECHHOW HAYYHON KapTHUHE
JOKYMEHTBI O BCEH JKM3HU; CO3HATEJIbHOE OTHOIIICHUE K MHpa; TIOHUMaHHE POJIH XUMHH B (DOPMUPOBAHHH
MPOBEJICHUU HEIPEPBIBHOMY 00Pa30BaHUIO KaK YCIOBUIO Kpyroszopa u pyHKIIMOHAILHOW TPaMOTHOCTHU
peMoHTa yCHentHo# nmpodeccroHaabHON U 001IeCTBEHHON YeJIOBEKa PEIICHUs MPAKTUISCKUX 3a/1a4;
CEJIbCKOXO3SMCTB | AESITEIbHOCTH. I1P6 3 BnageHre OCHOBHBIMH METOIaMHU
eHHol TeXHUKH U | JIP 13. Oco3HaHHBIN BEIOOp OyAymied Npo(ecCH U | Hay4HOIO TO3HAHMS, UCIIOIb3YEMBIMHU B XUMUM:
obopytoBaHUS, BO3MOKHOCTEH peanu3aiiuu COOCTBEHHBIX HaOJII0/ICeHNE, ONMCAaHUE, U3MEPEHUE,
COCTaBJIATh ’KU3HEHHBIX IUIAHOB; OTHOIIICHUE K AKCIIEPUMEHT; yMeHHEe 00pabaThiBaTh, OOBSICHATH
TEXHUYECKYIO npodeccroHaIbHON AeATeIbHOCTH KaK pe3yJIbTaThl IPOBEICHHBIX OMBITOB U JETIATh
JTOKYMEHTALIUIO BO3MOYKHOCTU YYaCTHS B PEIICHUU JTUYHBIX, BBIBOJIbI; TOTOBHOCTh M CTIOCOOHOCTB MTPUMEHSTh
Ha CIIMCaHUE 00IIIeCTBEHHBIX, TOCYIAPCTBEHHBIX, METO/Ibl TTIO3HAHUS TIPU PEIICHUH TTPAKTUYECKUX
CEIBCKOXO03MCTB | OOIICHAITMOHAIBHBIX MTPOOIIEM. 3ajay;

€HHOM TEXHMKHU,
HEIPUTOJHOU K
IKCIUTyaTallnH,
TOTOBHUTH
MIPEIOKEHUS TI0
TTOBBIIIICHUTO

3 PeKTHBHOCTH
TEXHUYECKOTO
00CITy)KMBaHHS U

MP 01. YMeHne caMOoCTOSITEILHO ONPEACATh LETn
JeSITEILHOCTHA M COCTABJIATH IJIaHBI JCSITCIILHOCTH,
CaMOCTOSITEILHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JACATECIHLHOCTD; UCIIOJIB30BaTh BCE
BO3MOXKHBIE PECYPCHI ISl JOCTHXKECHUS
MOCTABJICHHBIX IEJIeH U pean3aluy MJIaHOB
JeSITEIbHOCTH, BEIOMPATh YCIICIIHBIE CTPATETUH B
PA3IMYHBIX CUTYaIUSIX

MP 03. Bnagenue HaBbIKAMM IMO3HABATEILHOM,

[1P6 5 Bnanenue nmpaBuwiiaMu TEXHUKH
0€301acCHOCTH MPH HUCIIOIB30BAaHUN XUMHUUYECKUX
BCILICCTB;

[TP6 6 ChopmMupoBaHHOCTH COOCTBEHHOU
TTO3UIH 10 OTHOIICHHIO K XMMUYECKOM
uH(OpMaIHH, MOJTyIaeMON U3 Pa3HBIX
HCTOYHHUKOB




peMOHTa
CEJIBbCKOXO03SMCTB
€HHOM TeXHHUKH U
o0opy1I0BaHUS B
OpraHU3aIlUU.

y4e0HO-HCCIE0BATENBCKON U MPOEKTHOM
NeATENbHOCTH, HAaBBIKAMH pa3pelieHust mpo0sem;
CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PELICHUS ITPAKTUYECKUX 3a/ay,
IIPUMEHEHUIO PA3JIMYHBIX METOAOB ITI03HAHUSA

B CO3JaHUU HOBOM 0a3bl MaTEpUAbHOMN KYJIbTYPBI,
B PEILICHUHU INI00ANbHBIX MPOOJIEM YCTOMUHNBOIO
Pa3BUTHS YEIIOBEUECTBA




1.4. XapakTepuCTHKH OLCHOYHBIX CPEACTB

n/

HaunmenoBa
HHe
OLIEHOYHOI0
cpeacrsa

KpaTkas xapakTepucTHKA OLIEHOYHOI'0 CPeACTBa

KonTposbHas
paboTta

KoHTponbHble paboThl TPOBOJATCS C UENbIO ONpEICICHHUS
KOHEYHOI'0 pe3yjbTaTa B OOyYEeHUM IO JaHHOW TEME€ WJIU
pazzieny, MO3BOJISIIOT KO HTPOJMPOBATH 3HAHUS OJHOTO M TOTO
’Ke Mmartepuana HeoaHOKpaTHO. IlemecooOpa3Ho NPOBOAUTH
KOHTPOJIbHBIE paboThl paznuyHoro Buaa. C  MOMOIIbIO
IPOMEXKYTOYHOM KOHTPOJIbHOM pabOThl MPOBEPSETCS YCBOCHHE
oOydJaromMMHCs MaTephalia B TEpUOJ H3YUYCHUS TEMBI.
HroroBast KOHTpoJIbHAsA paboTa MPOBOAUTCS C LIEJBIO IPOBEPKHU
3HAaHUM M yMEHMH 1O OTHEIbHOW Teme, Kypcy. Jlomarnss
KOHTpOJIbHas paboTa NpHU3BaHA CHUCTEMATHU3UPOBATH 3HAHUS,
MO3BOJISIET TMOBTOPUTh U 3aKkpenuTh Martepuan. [lpu ee
BBITIOJIHEHUN OOYyYalolIuecs He OrpaHUYeHbl BPEMEHEM, MOTYT
UCIIONIB30BaTh  JIFOOBIE  yueOHbIe  mocoOusa.  Kaxmgomy
oOyuaroliemycss JaeTcsi CBOM BapuaHT paboThl, B KOTOPBIN
BKJIIOYAIOTCS  TBOpYECKHE 3aJaHusd Uil (OpPMUPOBAHUSA
0003Ha4YE€HHBIX KOMIIETEHTHOCTEH.

Koucrmekr

Koncnekt mo3Bosisier (QopMHpOBaTH W OICHUBATH YMEHUS
oOydJaromuxcs 1o nepepadoTke nHpopMaIuu.

[IpakTuuec
Kas pabota

[MpakTrdeckass paboTa — 3TO 3aJaHUE ISl CTyJEHTa, KOTOPOE
JOJKHO  OBITh  BBIMOJHEHO MO  TEME,  OIPEACICHHON
npernojaBarenaeM. [IpeamosiaraeTcss TakKe  HUCIOJIb30BaHUE
PEKOMEHJIOBAaHHOW WM JIUTEpaTypbl TMpPH TOJATOTOBKE K
NpaKTHYeCKO paboTe W TMIaHa W3y4YeHUs MaTepuana.
PaccmarpuBaemMoe 3amaHue B psiie  CIydaeB  BKJIIOYAET
JIOTIOJTHUTENIbHYIO0 MPOBEPKY 3HAHUN CTYACHTa — IMOCPEICTBOM
TECTUPOBAHMSI WM, HANpUMeEp, HANMUCAHUA KOHTPOJIBHOU
paboTHI.

['maBHas 1e7h MPOBEACHUS MPAKTHYECKON paOOTHI 3aKITI0YAETCS
B BBIPA0OTKE y CTY/ICHTA MPAKTUYECKUX YMEHUH, CBSI3aHHBIX C
00001IeHneM W MHTEpIpeTaleil TeX WIM HWHBIX Hay4YHBIX
matepuanioB. Kpome Toro, oXumaercs, dUTO pPE3yJbTaThI
MPAKTUYCCKUX 3aHATUH OYyIyT BIOCICJACTBHU WCIIOIB30BATHCS




O6Y‘I&IOI].[I/IMI/ICH JJI1 OCBOCHHA HOBBIX TCM.

JlaGopatop
Has pa0oTa

Y4eOHoe 3aHATHE, B paMKaX KOTOPOT'O OCYIIECTBISIETCS TOT WIN
VHOU HAy4YHBIN

OKCIIEPUMEHT, HAIPAaBICHHBI Ha TOJy4YeHHE pe3yabTaToB,
UMEIOIINX 3HAYCHHE C TOYKH 3PEHHS YCIEIIHOTO OCBOCHUS
CTYJACHTaMHU y4eOHON POTPaMMBI.

B npornecce nabopatopHoit paboThI CTYACHT:

— UW3ydYaeT MPAaKTHYECKUH XOJ TeX WIM HWHBIX MPOIECCOB,
UCCIIeZIyeT SIBJICHHWSI B paMKaX 3aJaHHOW TEeMbl — TPUMEHSS
METO/IbI, OCBOCHHBIC HA JICKIIHAX;

— COIOCTABIISIET PE3yIbTAaThl KOHIICIIUSIMU;

— OCYIIECTBJISIET HMHTEPHPETAIMI0 HWTOTOB JIaOOpaTOPHOU

pa6OTBI, OOCHUBACT IMPUMCHHUMOCTDL IIOJYUYCHHBIX HOAdHHBIX Ha
IMPAKTUKEC, B KAYCCTBC HCTOYHUKA HAYYHOT'O 3HAHUA.

Keriic-
3a7aHue

[IpobremHOE 3a7aHKe, B KOTOPOM OOyYaromeMycs IpeaiaraloT
OCMBICJIUTh PEAIbHYI0 TPOQECCHOHATEHO-OPUEHTUPOBAHHYIO
CUTYaIMI0, HEOOXOIUMYIO JUISl PEIICHUS TaHHOW MPOOJIeMBI.

Tect

Cuctema CTaHIAPTU3MPOBAHHBIX  3aJaHUN,  ITO3BOJISIOIIAS
aBTOMATU3UPOBATh MPOLEAYPY H3MEPEHHs] YPOBHSI 3HAHUU U
yYMEHHUH 00y4aromerocs.

3auer
OIIEHKOH

KonTponbHOe  MepomnpusaTHe, KOTOPOE  IMPOBOAUTCS  TIO
OKOHYAHWIO M3yUYeHUs JUCIUIUIMHBI B BUIC, MPEAYCMOTPECHHOM
y4eOHBIM TIJIAHOM.




Tabaununa 2. @opmMbl KOHTPOJISA M OLCHUBAHUA (POPMHUPYEMBbIX KOMIIETCH UM

Koa u HauMeHOBaHUE Paznen/Tema Bxonnoi Texkymuin KOHTPOJIb Pyb6exuniii | Ilpome
bopMUpyeMBIX KOMITETCHITUH KOHTPOJIb KOHTPOJIb | )KYTOYH
ast
aTTecTa
st
O11eHOYHOE CPEJICTBO
OK 01. Beioupats crioco6s: Paznen 1. Tema 1.1, 1.2, | Tect (bpOHTANBHBIN OIPOC; OIICHKA 3auer c
perrerus 3aau Paznen 2 Oruenka Tecta KOHTPOJIbHBI | OLIEHKOM
HPO(eCCHORATBHOI Tema 2.1 2.2, Paznen 3 - OLICHKA MTPaKTHUYECKUX paboT X padoT;
eATENEHOCTH Tema 3. 1., 3.2 - OILICHKa BBITIOJTHECHHUS
HPHMEHUTETBHO K Paznen 4 Tema 4.1. 4.2 71a00paTOPHBIX PadoT;
pPa3TUYHBIM KOHTEKCTaM Pasnen 5, Tema 5.1, 5.2
Pa3znen 6 Tema 6.1
Pasnen 7 Temsr 7.1, 7.2,
Pasnen 8 Temnr 8.1, 8.2,
8.3 Pazumen 9 Temnr 9.1,
9.2,9.3,94
OK 02. Ucnons3oBaTh Pazgen 1. Tema, 1.2, (bPOHTAIBHBIN OIPOC; OIICHKA
COBPEMEHHBIE CPEACTBA Paznen 3Tema 3. 1 Ouenka Tecta KOHTPOJIbHBI
MIOMCKA, aHAJIN3Aa U Paznen 4 Tema 4.1. 4.2, - OIIEHKA MMPAKTUYECKUX pabOT X paboT;

WHTEPIpETalun
uHbOpMAaITIH, H
nH(OPMAITMOHHBIE
TEXHOJIOTUU JJIsI
BBITIOJTHEHUS 3a/1a4
npodecCuoHaIbHOM
JESTETHbHOCTH

Pa3zgen 5, Tema 5.1, 5.2
Paznen 6 Tema 6.1
Pasnen 7 Temsr, 7.2, 7.1
Temsr 8.1, 8.2, 8.3
Pasnen 9 Temnr 9.2, 9.3,
9.4

- OIICHKA BBITIOJTHEHUS
1abopaTopHBIX PaboT;




OK 04. DddexTuBHO

Pa3zgen 6 Tema 6.1

B3aHMOJICCTBOBATH U OrneHka
paboTaTh B KOJUICKTUBE U KelicoB
KOMaHjie
OK 07. ConeiicTBOBaTh (bpoHTaIBHBIN ONPOC; Ouenka
COXPaHEHMIO OKPY Karomen Pasnen 3 Tema 3.1 - OLICHKA MTPAKTHUYECKUX PabOT  [KOHTPOJILHOU
cpenbl, ' - OIICHKA BBITIOJIHEHUS | pabOTHI
6 Paznen 6 Tema 6.1 5 5ot 0
pecypcocOepeKeHuIo, Pasnen 9 Temsr 9.3,9.2 J1abopaTOpHBIX padoT; IIEHKa
NPUMEHSTh 3HaHUS 00 9.4 T KENCOB
W3MEHEHUHU KJIMMaTa, '
PUHITUIIBI OEPEKITMBOTO
IPOU3BOICTBA, 3PHEKTUBHO
JIeHICTBOBAThH B
Ype3BbIYalHBIX CUTYAIUsAX
I1K 3.2. OcyniecTBisiTh Pasnen 6 Onenka
HAJ30p U KOHTPOJIb 32 KeiicoB
Tema 6.1

COCTOSIHUEM U
AKCIUTyaTaluen
AIEKTPOOOOPYI0BAHMS,
aBTOMATU3UPOBAHHBIX U
POOOTH3NPOBAHHBIX CUCTEM
Ha CEJIbCKOXO3SIMCTBEHHOM
MPEANPUATAN

Pasznen 9 Temsr 9.3,9.2,
9.1,94,95




3. Kpurepuu ouennBanus ¢GopMupyemMbIX KOMIETEHIUN

Kpurepuu oueHKH y4eOHOM AeSITEJJbHOCTH 110 XMMHUH

Pe3ynpTaToM IpOBEpKH YpOBHS YCBOEHHSA Y4EOHOro MaTepualia sBISIeTCS
orMeTka. [Ipu oleHke 3HaHUI ydaluxcs npeanosaraeTcs ooOpanaTtb BHUMaHUE Ha
MPaBUIBHOCTb, OCO3HAHHOCTb, JIOTUYHOCTb M JOKA3aTE€IbHOCTh B H3JI0KEHUU
Marepuana, TOYHOCTh  HWCIOJNIB30BAHUS  XUMHUYECKOM  TEPMHUHOJIOTHH,
caMoOCTOSITeNbHOCTh  OoTBeTa.  OneHka  3HaHMM  mpexanosiaraer  y4ér
UHAUBUAYAJIbHBIX OCOOEHHOCTEW yuamuxcs, Aud@epeHInpoBaHHBIM MOAXOA K
opraHu3anuu padboThl.

Ncxonst u3 mocTaBieHHBIX 117N, yUUTHIBACTCS:
* [IpaBUIBLHOCTH U OCO3HAHHOCTH W3JIOKEHUS COJEPKaHUs, TOJHOTY PaCKPBITHS
MOHSTUN, TOYHOCTH YIIOTPEOICHUS HAYYHBIX TEPMUHOB.
* CrerneHb (OPMUPOBAHUS UHTEIUICKTYAbHBIX U 00IIEYYECOHBIX YMEHUM.
* CaMOCTOATENLHOCTh OTBETA.
* PedeByto rpaMOTHOCTH U JIOTHYECKYIO TIOCIIEIOBATEIBHOCTD OTBETA.
KpuTtepnu oueHKN KOMnbIOMEpHOIl npe3eHmayuu .

Ne Kputepuu onenku 0a | o1eH

n/ JUI | Ka

n Bl

1. | KomnberoTepHasi mpe3eHTalus COOTBETCTBYET LEsIM U 3ajadam | S5 | O
TUCHMUILINHEL, CoJIep)KaHHe MIpE3CHTAIUN MOJIHOCTBIO YHO

COOTBETCTBYET 3asBJICHHOM TEME, PacCMOTPEHBI BOIMPOCHI IO
npoOjieMe, Ciaiabl pacroioKeHbl JIOTHYHO, IOCIIEI0BATEIIBHO,
3aBEpIIACTCS MPE3EHTAIMS YSTKUMU BBIBOJIAMHU.

2. | KommprotepHas mpe3eHTarusi COOTBETCTBYET IensaM u 3anadam | 4 | Xopo
JTUCLUIUINHBI, COoAEpKaHUE MPE3EHTALNU MIOJTHOCTBIO 1o

COOTBETCTBYET 3asIBJICHHOW TeMeE, 3asBJICHHAs TEMa pPACKpBITa
HEJO0CTATOYHO TOJHO, TIPU OGOPMIICHUN MPE3EHTAIUA UMEIOTCS

HEJIOYETHI.

3. | KomnprorepHasi mpe3eHTaIusi COOTBETCTBYET IelsM M 3aiadaMm | 3 | Y70B
OUACHUIUIMHBI, HO €€ CcoJAep)XaHMe HE B TMOJHOW Mepe JIETBO
COOTBETCTBYET 3asBJICHHOW TeME, 3asBJIEHHAs TEMa PACKpBITa puTen
HEJIOCTATOYHO TMIOJIHO, HapyuieHa JIOTUYHOCTh 151 BHO
MIOCJIEAOBATEIILHOCTh B PACIIONIO0KEHNUH CIANJIOB.

4. | [IpezenTanus HE  COOTBETCTBYeT  IeisM ® 3amadam | 2- | Heyn
JTUCITUTUTHHBI, COICPYKaHNE HE COOTBETCTBYET 3asiBiieHHON Teme | O | oBier
W3JI0’KEHO HE HAYYHBIM CTHUJIEM. BOPUT

CJIbHO




Kpurtepumn ouenku pedepaToB, KOHCIEKTOB:

Ne Kpurepun onenku 0a | olleH
n/ 1 | Ka
i BI

1. | CooTBeTcTBHE MEMSAM W 3aJadaM JTUCIUIUIMHBI, aKTyalbHOCTH | 5 | OTim
TEMbI ¥ PacCMAaTPUBAEMBIX IIPOOJIEM, COOTBETCTBUE COACPIKAHUS 9HO
3asBJICHHOW TeMe, 3asBJICHHAas TeMa IIOJIHOCThIO paCKphITa,
pacCMOTpEHHE JHCKYCCHOHHBIX BOIIPOCOB TI0  TpoOieme,
COIIOCTAaBJICHBI PA3JIMYHBIC TOYKU 3PCHHS TI0 PACCMATPHBACMOMY
BOTIPOCY, HAYYHOCTh s3bIKa W3JIOKCHUS, JIOTUYHOCTH W
MIOCJICIOBATEIBHOCTh B U3JI0KCHHUH MaTtepuania,
KOJIMYECTBO MCCJICIOBAHHON JIMTEpaTypbl, B TOM 4YHCIIC
HOBCHIIMX HWCTOYHUKOB TIO TMpOOJIeMe, YETKOCTh BBIBOJIOB,
oopmieHue paboTHI COOTBETCTBYET  MPEABIBIAECMBIM
TpeOOBAHUSIM.

2. | CooTBeTCTBHE IENsIM M 3ajJadaM JUCHUILIMHBI, aKTyalabHOCTH | 4 | Xopo
TEMbI M PacCMAaTPUBAEMBIX MPOOJIEM, COOTBETCTBUE COACPIKAHUS 110
3asBJICHHOW TEMeE, HAyYHOCTh S3bIKa W3JIOKCHHSI, 3asBICHHAS
TEMa pPAacKpbhITa HEIOCTATOYHO ITOJTHO, OTCYTCTBYIOT HOBEHIIIHEC
JUTEpaTypHbIE HMCTOYHUKH [0 Tpodsieme, Mpu O(GOpMIICHUH
paboOThl UMEIOTCSI HEJIOUETHI.

3. | CooTBeTcTBHE WENSIM M 3ajayaM JUCHUIUIMHBI, cojepkanue | 3 | YoB
paboThl HE B TOJIHOW Mepe COOTBETCTBYET 3asiBJICHHOW TeMme, JIETB
3asiBJICHHAs] TeMa PacKpbITa HEAOCTATOYHO MOJIHO, UCITIOIH30BAHO OpHUT
HEOOJBIIOE KOJMYECTBO HAYYHBIX HCTOYHHMKOB, HapylleHa €JIbH
JOTUYHOCTh M TOCJIENIOBATENbHOCTh B M3JI0KEHHWU MaTepuana, 0
pu 0pOPMIICHHH pabOThI UMEIOTCS HEJIOUECTHI.

4. | PaGora He COOTBETCTBYeT IEJsIM M 3ajadaM JUCHMIUTUHEL, | 2- | Heyn
cojiep)KaHue paboThI HE COOTBETCTBYET 3asBieHHOU Teme, | O | oBie
coziepkaHue pabOThl U3JI0KEHO HE HAYYHBIM CTHIIEM. TBOD

UTEN
BHO
Kpurepnu oueHKN KOHmMpoabHOU padomol:

Ne Kputepuu onenku Oan | oue

n/ Jbl | HKa

n

1. | KonTponbHas paboTa mpeicTaBieHa B YCTAaHOBJIEHHBIM Cpok M | 5 |Otn
opopMieHa B CTPOTOM COOTBETCTBHM C  H3JIOKCHHBIMH WYH
TpeOOBaHUSIMU; 0
—~ MOKa3aH BBICOKUH YPOBEHb 3HAHUS M3yYEHHOTO MaTepuasa
0 33JIAaHHOM TeMe, MPOSIBICH TBOPUYECKHI MOIXOJT MPU OTBETE HA




BOTIPOCHI, YMEHHUE TIYOOKO aHATU3UPOBATh MPOOJIEMY U JeNaTh
00001Iaro1e BEIBOIBI,

- paboTa  BBIMOJHEHA TPaMOTHO C TOYKH  3PCHUS
IIOCTABJICHHOM 3ajauM, T.e. 03 OmuOOK M HEIOYETOB WU
JIOMYIICHO He 0oJiee 0JTHOTO HEJ0UeTa.

2. |- KOHTpOJbHas paboTa mpeacraBieHa B ycTaHoBieHHbIM | 4 | Xop
Cpok ® odopMIICHA B COOTBETCTBUH C H3JIOKCHHBIMH o111
TpeOOBaHUAMY; 0
- MOKa3aH JIOCTAaTOYHBIH YPOBEHb 3HAHUS H3YYCHHOTO
MaTepuasia Mo 3aJaHHOW TeMe, MPOSBICH TBOPYECKHH TOJIXO]T
IpH OTBETE HAa BOIPOCH, YMEHHE aHAIM3UPOBATH MPOOJEMy H
JienaTh 0000IIaroIe BEIBOIBI,

- paboTa BEITIOJIHEHA TTOJIHOCTHIO, HO JIOMYIICHO B HEH:
—~ a) He OoJee 0HOM HeTpyOOU OIIMOKU U OJHOTO HEJ0UeTa
0) wiu He 0oJsiee ABYX HEJIOUYETOB.

3. |- KOHTpOJIbHasi paboTa TpeJcTaBicHAa B YyCTaHOBIEHHBIH | 3 | Yo
CpPOK, Mpu OQOopMJICHUU pPadOTHI JONMYIICHBI HE3HAYUTEIBHBIC BJIC
OTKJIOHEHUS OT M3JI0’KEHHBIX TPCOOBAHMIA, TBO
- NOKa3aHbl MHWHHMAaJIbHBIC 3HAHHUS 110 OCHOBHBIM TeMaM pUT
KOHTPOJILHOM paboThI; eJlb
- BBITIOJTHEHO HE MEHEE IMOJIOBUHBI PaObOThI WM JOMYIICHBI B HO
HEU
a) He OoJiee IBYX rpyObIX OIIHUOOK,

0) He 6osee oHOM rpy0Oot OMMOKHU ¥ OJTHOTO HEJ0UeTa,
B) He 0oJiee IBYX-TpeX HErpyObIX OMMOOK,

') oJHa HerpyOas omuOKa ¥ TpU HeIoYeTa,

1) IPX OTCYTCTBHH OIMHUOOK, 4—5 HEJI0YETOB

4, |- YUCJIO OIIMOOK W HEI0YETOB IMpeBocxoauT HopMmy, npu | 2-0 | Hey
KOTOPOIl MOKET OBITh BHICTABIICHA OIICHKA «Yy/IOBJIETBOPUTEIHHO TIOBJI
WIH €CITM TIPABWIILHO BHITIOJIHEHO MEHEE TTOJIOBUHBI Pa0OTHI; €TBO
- €CJIM CTYJIEHT HE MPUCTyHal K BHITIOJHEHUIO PabOThI WU pute
IPAaBWJIHHO BHITIOJHUI He 60see 10 mpoIeHToB BCexX 3aJaHui. JBHO

Kpurepuu oneHkH NpakTu4ecKoi padoThi:

Ne Kputepuu onenku Oan | oue

n/n Jbl | HKa

1. | - npakTuyeckoe 3aJaHue BBITIOJIHEHO B yCTaHOBJEHHBIM | 5 | Otn

CPOK C UCTIOJIb30BAaHNEM PEKOMEH IAINIA MTPET01aBaTelIs; UYIHO
— TIOKa3aH BBICOKMW  ypOBEHb  3HAHUS W3Y4YEHHOTO
Marepuana 10 33IaHHOU TEME,

— TIPOSIBIICH TBOPUYECKHUI TOIXOT,
— yMeHue TrayOOKO aHajdu3upoBaTh MpolOJieMy U JIeNaTh
000011ar01I1e MPAKTUKO-OPUEHTUPOBAHHbBIE BHIBO/IBI;




— paboTta BbINOJHEHA 0€3 OMMOOK U HEIOYETOB UM JOMYLIEHO
He 0oJiee 0JIHOTO HEJJ0YeTa.

2. |- TpaKTUYECKOE 3aJaHUE  BBINIOJHEHO B yctaHoBieHHbI | 4 | Xop

CpOK C MCTIOJIb30BAaHUEM PEKOMEHIAIN MPENo1aBaTes; 0110

— TOKa3aH  XOpPOIIMA  YPOBEHb  BIAJICHUS  HU3YYCHHBIM
MaTepUaJIioM 110 3aJaHHOM TeME,
— paboTa BBIMOJHEHA OTHOCTHIO, HO IOMYIICHO B HEW:
a) He OoJiee OAHOM HErpyOOii OITMOKHU U OJTHOTO HeJloYeTa
0) wiu He 0osiee ABYX HEJIOYETOB.

3. |- TpakTUYecKoe 3a/JaHhe  BBIIOJHEHO B yCTaHOBJICHHBIH | 3 | Y10

CpOK C YacTUYHBIM HCIIOJIH30BAHHEM PEKOMEHAIIH BJIC

Ipero/1aBaTes; TBO
— TPOJEMOHCTPUPOBAHBI MHUHHUMAJIbHBIE 3HAHUS MO OCHOBHBEIM pUT
TeMaM M3y4eHHOI0 MaTepuaa; eJlb
— BBINIOJIHEHO HE MEHEEe TOJOBHUHBI PabOTHl WM JIOMYIICHHI B HO
Hel a) He OoJiee ABYX IpyObIX OLIMOOK,
0) He Oosee OHOM TpyOOM OMMOKM M OJHOTO HEI04YeTa, B) HE
0oJee ABYX-TpeX HErpyObIX OUIMOOK,
r) ogHa HerpyOas omuOKa W TPU HEJO0YETa, JI) MPU OTCYTCTBHUH
omnboK, 4—-5 He04YeTOB

4. |- 4yuciao omuOOK W HEIOYeTOB mpeBocxoaut Hopmy, npu | 2-0 | Hey
KOTOPOIl MOKET OBITh BHICTABIIEHA OIIEHKA «YIOBJIETBOPUTEIHHO hi(0):3)
WIH €CIT TIPABWJIHLHO BHITIOJIHEHO MEHEe MOJIOBUHBI 33JaHUs; €TBO
— €CNM CTYINEHT HE NPUCTYMald K BBHINOJHEHUIO 3aJlaHUsd WIH pute
NPAaBWJIHHO BBHITIOJHUI He O60siee 10 mpoIeHTOB BCexX 3aJaHui. JBHO

KpuTtepuu oieHKM YCTHBIX 0TBETOB

Ne Kputepuu onenku 0a | oreH

n/ J1 | Ka

| BI

1. | 1. Iloka3piBaeT r1yOOKOE W IMOJHOE 3HAHUE W MOHUMaHHe Bcero| 5 | OTin
00BbEMa MPOrpaMMHOI0 MaTepuaa; MoJIHOE MIOHUMAaHHUE CYIIHOCTH YHO

paccMaTpuBaeMbIX TIOHATHM, SBICHUM U 3aKOHOMEPHOCTEH,
TEOPUI, B3aUMOCBSI3€EM.

2. YMmeer COCTaBUTh NOJIHBIM W TNPABUJIIBHBIM OTBET HAa OCHOBE
U3YYEHHOIO0 Marepuasna; BbIACISITh TJaBHbIE IOJIOKEHHUS,
CaMOCTOSITEJILHO MOATBEPKAAThH OTBET KOHKPETHBIMU
npumepamMu, (aKkTaMu; CaMOCTOSATENbHO W apryMEHTUPOBAHO
JIenaTth  aHaim3, O00OOIIEeHHs, BBIBOJABLI. Y CTAaHABJIWBATH
MEKIIPEIMETHbIE (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHUM) U
BHYTPUIIPEAMETHBIE CBSI3M, TBOPUYECKH MPUMEHSTH MOTY4YECHHBIC
3HaHUs B HE3HakKoMoW cutyamuu. IlociaemoBaTenbHo, YETKO,

CBSI3HO, OOOCHOBAaHHO M 0€30HMOO0YHO H3JaraTh Y4eOHbIH




Marepual; JaBaTh OTBET B JIOTMUECKOW MOCIEIOBATEIBHOCTU C
WCIIOJIb30BaHUEM MPUHITON TEPMUHOJIOTUY; JIeNIaTh COOCTBEHHbBIE
BBIBOJIbI, (POPMYJIUPOBATH TOYHOE OMPEACICHUE U UCTOJIKOBAHUE
OCHOBHBIX MOHATHUM, 3aKOHOB, TEOPHIl; IPU OTBETE HE MOBTOPSTH
JIOCJIOBHO TEKCT Y4YeOHHMKa; H3jaraTh MaTepual JUTepaTypHBIM
S3bIKOM;  TMPaBWJIBHO U OOCTOSITEILHO  OTBEYaTh  Ha
JOTIOJIHUTENIbHBIE ~ BOMpOChl  yuutensd. CaMOCTOSITEIbHO U
pallMOHAIbHO HMCIOJIb30BaTh HATJISIHbIE MMOCOOUS, CIPAaBOYHBIE
MaTepuabl, y4eOHUK, JIOTIOJIHUTEIIBHYIO JUTEpaTypy,
NEPBOUCTOYHUKH; MPUMEHSITh CUCTEMY YCJIOBHBIX 00O3HAYEHUM
IIPU BEJICHUM 3alUCe, COMPOBOKIAIONIUX OTBET; UCIIOIb30BaHUE
JUISL IOKA3aTeIbCTBA BHIBOJIOB M3 HAOJIIOCHUN U OTBITOB.

3. CaMOCTOSITeNTbHO, YBEPEHHO W 0e30IHUO00YHO MPUMEHSET
MOJIYYEHHBIE 3HAHUS B PEHICHUU MpoOJieM Ha TBOPYECKOM
YpOBHE; JIOMyCKaeT He 0oJiee OJHOr0 HEA04YETa, KOTOPBIM JIETKO
UCIIPABIIsCT MO TPEeOOBAHUIO YUUTENS; HUMEET HEOOXOIUMbIC
HaBBIKM PAbOTBI ¢ mpubopamMu, COMYTCTBYIOIIMMHU OTBETY;
3aMKCH, COMTPOBOXKAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM

[Toka3piBaeT 3HAHUS  BCEr0  M3YYCHHOTO  MPOrPAMMHOIO
matepuana. J[a€r TMONHBIA W TNpPaBUIBHBI OTBET HA OCHOBE
U3YYEHHBIX TEOPHii; HE3HAUUTEIbHbIE OIIMOKU U HEAOYETHI MPH
BOCIPOU3BEACHUN  W3YYEHHOTO0  MaTepHualia,  OINpeAesIeHUs
NOHSATHM  Jajd  HEMOJHbIe, HEOOJBbIINE HETOYHOCTH TpH
UCIIOJIb30BaHUM  HAyYHBIX TEPMUHOB WJIM B BBIBOJAX H
00001IeHnsIX 13 HAOJIONEHUM M OINBITOB; MaTepHall M3Jaraet B
ONPEJICIICHHOW JIOTUYECKOM TMOCJEIOBATEIBHOCTH, IIPU 3TOM
JOTMyCKaeT OJHY HerpyOyroo omuOKy win He Oojiee IBYX
HEJIOYETOB M MOXET HUX HCIPABUTh CaAMOCTOSTENIBHO TIPH
TpeOOBaHUU WJIM TIPH HEOOJBIIION IMOMOIIM TMPENoaBaTelisl; B
OCHOBHOM YyCBOWJI Y4Ye€OHBI MaTepuas; MOATBEPKIAET OTBET
KOHKPETHbIMM  TIpUMEpaMy;  NpPaBUIBHO  OTBEYAeT  Ha
JOTIOJIHUTENIbHBIE BOTIPOCHI YUUTETIS.

2. YMeer caMOCTOSITEJIbHO BBIJETSATH TIJIABHBIC IMOJOKEHHS B
W3YyYCHHOM Marepuaje; Ha OCHOBaHMM (AKTOB W TIPHUMEPOB
000011aTh, JenaTh BBIBOJIbI, YCTAHABINBATH BHYTPUIIPEIMETHBIC
cBsa3u. llpuMeHsATH TOJNIydeHHbIE 3HAHUS Ha TMPAKTUKE B
BUJIOM3MEHEHHONW CHUTyalld, COOJII0JaTh OCHOBHBIE IpaBHIIa
KyJbTYpbl YCTHOM pE€YH W CONPOBOXKIAIOUIEH IHUCbMEHHOM,
UCII0JIb30BAaTh HAYYHbIE TEPMHUHBI.

3. B OCHOBHOM MpaBWIbHO JaHbl OMNPEIACICHUSA MOHITUI U
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI.

4. OTBET CaMOCTOSTENbHBIN.

5. Hannume HETOYHOCTEN B U3JI0KEHUU MaTepuana.

6. Onpenenenus MMOHATHHU HEMOJHEIE, JIOIYIIEHBI
HE3HAYUTEJIbHbIE HAPYUIECHUS MOCIEA0BATEILHOCTH W3JI0KEHUS,

Xopo




HEOOJIbIIINE HETOYHOCTH MPU UCIIOJIb30BAHUN HAYYHBIX TEPMUHOB
WJIN B BEIBOJAX U 00OOIICHUSIX.

7. CBA3HOE M TIOCIEIOBATEIBHOE H3JI0KEHUE; MPU MOMOIIU
HABOJAIIMX BONPOCOB TMEAAarora BOCIIOJHSIOTCSA CHECIAHHBIE
IIPOITYCKHU.

8. Hanuuume KOHKpPETHBIX MPEACTABICHUN M SJIEMEHTAPHBIX
pEaNIbHBIX MOHITUNA U3YYaEMbIX XUMUYECKHUX SBICHUML.

9. IloHnMaHNEe OCHOBHBIX XUMHYECKUX B3aNMOCBSI3EH.
10. Ilpu pemieHNMM XMMHYECKUX 3a7ad CJlIeJIaHbl BTOPOCTEIICHHbIC
OILIMOKH.

1. YcBoui OCHOBHOE CO/Ep’KaHHME y4eOHOro marepuaia, UMeeT
npoOenbl B yCBOGHWM Marepuajia, HE MPEensaTCTBYIONIUE
JaabHENIIeMy YCBOSHUIO IPOrPaMMHOI'0 MaTepHaia.

2.Martepuan uznaraet He CUCTEeMaTU3UPOBAHO, (parMeHTapHO, HE
BCET/Ia MOCJIeI0BATEIIBHO.

3. Iloka3piBaeT HETOCTATOUHYIO C(HOPMHUPOBAHHOCTH OTACITBHBIX
3HAHWA U YMEHUH; BBIBOJIBI M 00OOIICHUS apryMEHTHPYET Ci1a0o,
JIOIyCKaeT B HUX OIINOKH.

4. JlomycTril OIIMOKK W HETOYHOCTH B HMCIOJIb30BAHUM HAYYHOM
TEPMHUHOJIOTUH, OINPEJCICHHUs] TOHATUH Jall HEIOCTaTOYHO
YEeTKHE.

5. He wucnonp3oBag B KadecTBe J0KAa3aTEIbCTBA BBIBOJBI U
00001eHrs U3 HaOmoAeHUH, (aKTOB, ONBITOB MWW JOMYCTHII
OLIMOKU MPU UX U3JIOKEHUU.

6. HcnbiThiBaeT 3aTpylHEHHs] B NPUMEHEHMM 3HAHUH,
HEOOXOMMBIX I peLIeHUs 3a7ad pPa3IuYHbIX THIIOB, TpU
00BSICHEHUN KOHKPETHBIX SBICHUN Ha OCHOBE TCOPHUU M 3aKOHOB,
WIM B TIOATBEPXKJACHUU KOHKPETHBIX MPUMEPOB MPAKTUUYECKOTO
MIPUMEHECHUS TEOPHUIA.

7. OTBEYaET HEMOJHO Ha BOIPOCH! (YyMycKass U OCHOBHOE), WJIH
BOCTIPOM3BOJIUT COJEPKaHUE TEKCTa YUeOHHKA, HO HEJOCTATOYHO
MOHUMAET OTJENIbHBIC MOJIOKEHUS, UMEIOINE BAXKHOE 3HAYCHUE B
3TOM TEKCTE.

8. OOHapyXMBaeT HEIOCTATOYHOC ITIOHMMaHHE OTJEIIbHBIX
MOJIOXKEHU TIPH BOCTIPOM3BEACHUM TEKCTAa y4deOHHKa (3amucei,
NEPBOMCTOYHNUKOB) WM OTBEYACT HEIMOJHO Ha BOMPOCH
TperoaBaTes, 0MycKas OaHy-1IBe TpyOble OMHOKH.

9. Cnaboe 3HaHHME XUMHUYECKOM HOMEHKIATypbl, OTCYTCTBUE
IPAKTUIECKUX HABBIKOB PAOOTHI B 00JIACTH XUMUH.

10. CkyaHel XMMHYECKHUE TMPEJACTaBJICHUS, Mpeo0JaaoT
dbopManTUCTHIECKUE 3HAHUS.

VnoB
JICTB
OpUT
eJIbH

1. He ycBOWII M HE pacKpbll OCHOBHOE COAEPKAHUE MaTepHuaa.

2. He nemaet BBIBOJIOB U O0OOIICHMIA.

3.He 3HaeT ¥ HE MOHUMAET 3HAYMUTEIbHYIO WM OCHOBHYIO 4acCTh
MPOrpaMMHOr0 MaTepuasa B Ipejiesiax NOCTABICHHBIX BOIPOCOB.

Heyn

OBJICT
BOPHUT
eJILHO




4. Nmeer cnabo cHoOpMUpPOBAHHBIC M HEIMOJHBIE 3HAHUS U HE
yMeeT IPUMEHSTh WX K PEIICHUI0 KOHKPETHBIX BOITPOCOB M 3a71a4

o oOpasiry.

5. Ilpu oTBeTe (Ha OJMH BOIPOC) IOMYyCKaeT Oojee ABYX rpyObIx
OmMUOOK, KOTOpPBbIE HE MOXET HCIPABUTh AaXKe MPU TOMOIIH

nejarora.

6. Nmetotcst rpyOble OIMOKY B HAMCAHUM YPaBHEHUH.

7. He MOXeT OTBETUTh HU HA OJIMH U3 MOCTABJIEHHBIX BOIIPOCOB.
8. II0MHOCTBIO HE YCBOWJI MaTepUal.

Kpurepun ouenku j1abopaTtopHbIX padoT

Ne Kpurepuu oreHku OaJ| orieH
n/n JIBI | Ka
1. | — cTyAeHT BBINOJHUI BCIO pabOTy B MOJIHOM 00BEME C 5 | Ot
coOJIr0ICHUEM HEOO0XO0IUMOM MOCIIE0BATEILHOCTU MPOBEICHUS 4HO
OIIBITOB ¥ U3MEPECHUH;
— CaMOCTOSITEIBLHO U PAIMOHAJIEHO CMOHTHPOBA HEOOX0IUMOE
000pyA0BaHMUE, BCE OMBITHI TPOBEJ B YCIOBUSIX U PEXKUMAX,
o0ecreynBaroIIrX MOJy4eHUE MPABUIIbHBIX PE3YIbTaTOB U
BBIBOJIOB;
- cobmroan TpeboBaHus 6€30MaCHOCTH TPY/IA;
- B OTYETE MPABUIBHO M AKKYPATHO BBITIOJIHHII BCE 3aIUCH,
TaOIUIIBI, PUCYHKH, YePTEHKH, TPAaPUKH, BEIYUCIICHUS,
- IPABUJILHO BBITIOJTHIII aHAIM3 TIOTPEITHOCTEN
2. | - OBLIW BBITIOJIHEHBI TPEOOBAHMS K OIIEHKE «5», HO 4 | Xopo
00yYaromIMACs TOMYCTHII HETOYHOCTH 1o
3. | ecnm pe3ynabTaT BBHIMOJIHEHHOW YacCTH TAaKOB, YTO MO3BOJISET 3 | YioB
IIOJIYYUTHh MPaBUIBHBIE BBIBOJBI, HO B XO4€ IIPOBEACHUSA ONbITa JICTB
¥ M3MEPEHMI ObLIN JOIMYLIEHE OIIUOKH. OpHT
CJIbH
0
4, - €CITU pe3yJbTaThl HE TO3BOJISIIOT CHAENATh MPaBUIBHBIX 2- | Heyn
BBIBOJIOB, €CJIM OIIBITHI, 0 | oBre
MU3MEPEHUsI, BEIYUCIICHUS, HAOIIOACHUS TPOU3BOIUIHICH TBOp
HENPABWIHHO, KOT/Ia yYaIIHIiCsI COBCEM HE BBITIOJIHIII PaboTy. I::)H

Bo Bcex ciywasx OIlEHKa CHIDKAETCs, €CIM OOydJaloluiics He CoOJromal
TpeOoBaHus Oe30MacHOCTH Tpyaa. B Tex cimydasx, korma oO0ydarolmuiicss mokas3al
OpPUTMHAJIBHBIM TIOAXOJ K BBIMOJHEHHUIO paOOThl, HO B OTYETE COACPKATCS




HEOOCTAaTKH, OICHKA 3a BBIITOJHCHUC pa6OTBI Io YCMOTPCHHIO IIPCIOJAaBaTClIsA
MO>KET OBITH MOBBIIICHA I10 CpaBHCHUIO C YKa3aHHBIMH HOPpMaMH.

Tadiamnna coorBeTcTBUA 0AILHO-PEHTHHIOBOIO M OTMETOYHOI0

KOHTPOJISL
YpoBeHb ¢chOPMUPOBAHHOCTH Cymma TpaguuuoHHAs OLEHKA
KOMIIETeH LM H PeNTHHIOBBIX
0aJlI0B

IToBbIIIEHHBIN 90-100 OTnuaHO

bazoBbiit 75-89 Xopomuio

[Toporoseiii 60-74 Y 10BAETBOPUTENBHO
HenocraTounslii Menee 60 HeynoBneTBOpUTENBHO

Kpurepuu ouenku ougghepenyuposannozo 3auéma

[TpoMerxyTouHas aTTeCTaIUs OCYIIECTBIISICTCS B BUJIC
mudGepeHITMPOBAaHHOTO 3a4eTa.
JuddepeHIMpoBaHHbBI 3a4eT — TMpecliefyeT IeJb OIEHUTh padoTy

CTyACHTa 3a CCEMCCTD,

IMOJIYYCHHBIC TCOPCTUYUCCKUC 3HAHHA, HUX IIPOYHOCTD,

Pa3BUTUC TBOPUCCKOI'O MBIIJICHUA, l'IpI/IO6p€T€HI/I€ HaBBIKOB CaMOCTOSTEIILHOU
pa6OTBI, YMCHUC CHHTC3HUPOBATH IIOJNYUYCHHBIC 3HAHUA MW IIPUMCHATHL HX K
PCHICHUIO ITPAKTHYCCKUX 3a1a1.

baa | Ouen
Ne Kpurepuun ouenku
Jbl | Ka
1 | OOyuaromuiicst mpu OTBETE Ha BCE BOMPOCHI: 5 | Otnny
- TIPOSIBIII TJIyOOKHE, TBOPUECKUE CIIOCOOHOCTH B TTOHMMAaHUHU HO

U3JI0KEHUN y4eOHO-TIPOrpaMMHOT0 MaTepHuaia; MOKa3bIBaeT
BBICOKHHM YPOBEHb KOMIIETCHTHOCTH;

- YCBOWJI B3aMMOCBSI3b OCHOBHBIX MOHSTHH W JTUCUMIUINH, UX
3HAYCHUE [IJIs TproOpeTaeMol mpodeccuu; aHaIU3UPYeT
OCHOBHBIC TOHSATHSA C TOYKH 3pECHHUS PA3JIUYHBIX aBTOPOB,
JEMOHCTPUPYS ~ 3HaAHUE  y4eOHOH, TMEepUOJMYECKON U
MOHOTpa(UIECKON TUTEpaTyphl, 3aKOHOAATEIHCTBA B paMKax
TEMATHKH JUCIUILIMHBI U PAKTUKHU €r0 IPUMECHEHHS;

- IIOKa3bIBAa€T BCE€ CTOPOHHHE M CHUCTEMATHYECKHUE 3HAHUS
TEOPETUYECKOr0 MaTepuaia; BHUIUT MEXIUCIUILUIMHAPHBIE
CBSI3H;

- npodeccuoHabHO, TPAMOTHO, TOCJEI0BATEIHFHO, XOPOIIUM
SI3BIKOM ~ YETKO  H3JIaraeT Marepuaj, apryMEHTHPOBAHO
bopMyITUpYyET BBHIBOJIBI;




- IOJIHO, I'PaMOTHO M IOCJICAOBATCIBbHO HM3JIOXKWI OTBCTHI Ha
BCC JOMOJHHUTCIBHBIC BOIIPOCHI U 3aJIaHH.

- IOKa3bIBAET JOCTATOYHBI YPOBEHb KOMIIETEHTHOCTH, 3HAHUS
JEKIIMOHHOTO ~ Marepuana, y4yeOHOM U METOAMYECKOU
JUTEPaTyphl, 3aKOHOIATEIbCTBA U TIPAKTHKHU €T0 MPUMEHEHHS;
- TIOKa3bIBa€T IOJHOE, HO HEAOCTATOYHO IIIyOOKOE 3HaHHE
y4eOHO-IPOTPaMMHOI'0  MaTepuaia, JONyCTUJ Kakue-mbo
HETOYHOCTH B OTBETaX, CBOOOJHO OMEpPUPYET TMOHATHUSIMH,
METOJIaMH OILEHKU MPUHATHUS PEIICHUH;
- WMEeT TMpPEJICTaBICHHE O MEXIUCIUIIIMHAPHBIX CBS3SX,
YBSI3BIBACT 3HAHUS, IMOJIYYCHHBIC TPU H3YYCHHUH Pa3TUIHBIX
JTUCIHIUINH, YMEET aHaJIW3UPOBATh MPAKTUYECKHE CHUTYaIWH,
HO JIOMYCKAeT HEKOTOPHIE MOTPEITHOCTH;
- YBEPEHHO W MPOo(hecCHOHATBHO, TPAMOTHBIM SI3BIKOM, SICHO,
YeTKO M TIOHSATHO W3J1araeT COCTOSHUE W CYTh BOIIPOCA;
NpUBIIEKAETCS  MHPOPMATHBHBIA W  HMJUTFOCTPUPOBAHHBIN
MaTepuas, HO TIpH  OTBET€ JIOMYCKAeT  HEKOTOphIC
TIOTPEITHOCTH;
- BOIPOCHI, 3aJlaBaéMbleé HK3aMEHATOPOM, HE BBI3BIBAIOT
CYIIECTBEHHBIX 3aTPYAHECHUH.

JlonyckaeTcs 1-2 He3HAUUTETbHBIE OMIMOKH.

Xopo
o

- MOKa3bIBaeT MOBEPXHOCTHBIC 3HAHHS yYCOHO-POrPAMMHOIO
Marepuasia, Ipu OTBETE OTCYTCTBYET JOJDKHAsI CBS3b MEXKIY
aHAJIM30M, apryMeHTAllMell W BBIBOJAMH; OJIHAKO B IEJIOM B
MOJIHEE OPHCHTUPYETCS B MNPOPWIMPYIOUIMX JJIS JaHHON
CTEIUATBHOCTH JUCIUILINHAX;

- BJIQJICET MPAKTUYCCKUMHU HABBIKAMU, HO YyBCTBYET cecOsl HE
YBEPCHHO MPH aHAIN3€ MEXKIUCIMILTHHAPHBIX CBA3CH;

- Ha MOCTABJICHHBIC BOTIPOCHI OTBEYACT HE YBEPCHHO;

- B OTBETE JIOMYIIEH psAJ JOTHYSCKUX OMIHOOK, apryMEHTHI
NPUBJICKAIOTCS HEJOCTATOYHO BECKHC,

- OTBET KOMIIO3WIIMOHHO HE BBICTPOCH, JIEMOHCTPUPYETCS
CpPeIHUI ypOBEHb BIIAJICHUS JIMTCPATYPHBIM SI3BIKOM IIPH
(GopMyITUPOBAHUHU TE3UCOB H APTYMECHTOB;

- Ha TIOCTAaBJICHHBIC KOMHCCHEW BOIPOCHI 3aTPYAHICTCA C
OTBETaMH, TIOKa3bIBACT HEJAOCTATOYHO TIITYOOKHE 3HAHUS.
Jlommyckaercs He 6onee 3—4 ommOOK.

VY noBn
eTBO
puten
BHO

- HE YCBOWI 3HAYUTEIBHYI) YacTh Y4EOHO-POTPaAaMMHOTO
MaTepualia Wi MOKa3bIBAET KpaitHe cliadble 3HAHUS y4eOHOTO
Marepuaia, HU3KUi ypoBEeHb KOMIIETEHTHOCTH;
-JIEMOHCTPUPYET KpaiiHe HEYBEPEHHOE U3JI0KEHUE BOIPOCa;

- uMeeT cinalbbli ypoBeHb MNPOPECCHOHANBHBIX 3HAHUU,
3aTpyJHSECTCS TpPU aHAIM3€ NPAKTUYECKUX CUTyalud; He
MOXET MPUBECTH MPUMEPDI U3 PEATIbHON MPAKTUKHY;

- HE YBEPEHHO U JIOTUYECKH HE MOCJIEOBATEJIbHO H3JIaraeT

Heyno

JICTBO

pu
TCJIBH




Marepual; B OTBETE IPUCYTCTBYIOT CEPbE3HBbIE HAPYIICHHUS
KOMIIO3ULIMOHHBIE, PEYEBbIE U HOPMATUBHBIE;

- HENPAaBWIBHO OTBEYAET HA IMOCTABJIECHHBIE 3K3aMEHATOPOM
BOIIPOCHI WJIM 3aTPYAHSAETCSA C OTBETOM; OTKAa3bIBAETCA OT
OTBETA.

CraBuTCS NPU HAJTMYKUU CBBIIIE MSTH OLIMOOK.

Ilepeyennb omnOOK:

I'pyovie omuoru:
Hesnanune onpeneneHuii OCHOBHBIX MOHSTUMN, 3aKOHOB, MPaBHUJ, OCHOBHBIX
MOJIOXKEHUH TeOpUH, POpMYII, OOIIETIPUHATHIX XUMUYECKUX CUMBOJIOB.
Heymenue BbIIETUTH B OTBETE IIABHOE.
Heymenue mnpumeHsTh 3HAHMS JId peLIEHUs 3aJad U OObSICHEHHS
XUMHUYECKUX SBICHUM; HEMPABUWIBLHO C(HOpMYIMpPOBAaHHBIE BOMPOCH! 33/1a4u
WIK HEBEPHBIE OOBSICHEHHUS XO/a €€ PelIeHUs; He3HAHUE NMPUEMOB PEIICHUS
3a/lay, aHAJIOTMYHBIX paHee PeUIeHHBIM B KJlacce, OUTMOKHM, MOKa3bIBAIOIINE
HENpPaBWIbHOE TMOHUMAaHWE  YCIOBUS  3a/Jaud WM  HENpPaBUIbHOE
UCTOJIKOBAHUE PEIICHHUS.
Heymenue untath v nucath XUMHUYECKUE CUMBOJIBI.
Heymenune noaroroButs k pabote mabopaTopHOe 000pYIOBaHKE, MPOBECTH
OTIBIT, HEOOXOJUMBbIE PACUETHhI, UM UCTIOIB30BATh MOJTYYEHHBIE JAHHBIE JIJIS
BBIBOJIOB.
HebpexxHoe oTHOIIEHHE K J1a00paTOpHOMY 000PYAOBAaHUIO U PEAKTHBAM.
Heymenue ornpenenuts mokasaHue H3MEPUTEIBHOTO IPUOOpa.

Hapymenue tpeGoBanuii mpaBuil 6€30MacHOTO Tpy/a MpY BHITIOJTHEHUN
JKCIIEpPUMEHTA.

Hezpyovie ounoku:
Herounoctu ¢GopmMylIupoBOK, ompeeieHnud, MOHATHH, 3aKOHOB, TEOPHH,
BbI3BAHHBIE HEIMOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEIEIIEMOro
MOHSITHSI, OIMUOKH, BBI3BAHHBIE HECOOJIOJICHHEM YCIOBUW TMPOBEJICHUU
ONBITA WJIN U3MEPEHUM.
[Iponyck M HETOYHOE HANMMCAHUE HAUMEHOBAHUN €TMHUI] U3MEPEHHUSI.
HepammonansHelil BEIOOP X0/1a PEIICHHUS.

Heoouembui:

HepanunoHnanbHble 3anucu MpU BBIYUCICHUSAX, HEPALMOHAIbHBIE MTPUEMBI
BBIYUCIICHUH, IPEOOPa30BAHMM U PEIICHUH 3a/1a4.
Apudmernyeckre OmMUOKH B BBIYHCICHUAX, €CIIA ATH OMIMOKK TpyOO HE
HCKaXaloTPealbHOCTh MOJIYYEHHOTO Pe3yJbTarta.
OTtnenpHbIe NOTPENIHOCTH B ((OPMYIMPOBKE BOIPOCA WIIH OTBETA.
HeOpexHoe BbINOIHEHUE 3aUCEl XUMUYECKUX YPaBHEHHUI.
Opdorpaduyeckue v MyHKTyallTMOHHBIE OIIHOKH.




4. KOHTPOJbHO-OLIEHOYHBIE CPeICTBA M0 JUCUHUILIMHE «XHUMUID»

4.1. MaTtepuaJjibl OEHOYHBIX CPeJCTB VISl BXOJAHOT0 KOHTPOJIS
BapuanTt 1

1. XuMudeckuil 3JIEeMEHT, B aToMaxX KOTOPOro pacHpeiesieHHe HICKTPOHOB IO
ciosim: 2, 8, 6 - oOpa3yeT BBICIIUN OKCU/T:
1)8803 2)S0O3 3)N205 4) P20s
2. B rmaBubix noarpynnax Ilepmoanueckoil cUCTEMbI C YBEIMYEHHEM 3apsiia sjpa
aTOMOB XMMHUYECKHUX JIEMEHTOB:
1) ycuiuBaroTcsi HeMeTaNInuyecKre CBOMCTBa
2) U3MeHseTCsl BAJICHTHOCTh B BOJIOPOJHBIX COSTUHEHUSAX
3) yMEHBIIIAIOTCS METAINTUYECKIE CBOMUCTBA
4) ocTaeTcsi IOCTOSTHHOM BBICIIAsl BAJIGHTHOCTh
3. XuMuueckas CBs3b B KpUCTAIIJIE XJIOPU/IA HATPHUSL:
1) koBaneHTHast HEMOJSpHAs 2) KOBaJIEHTHAas MOJIIpHas
3) metannuyeckas 4) MOHHas
4. CteneHb OKUCIEeHHS -4, a BaJleHTHOCTh [V aToM yrieposia uMeer B COeAMHEHUH:

1) CO, 2) CHs 3) H.CO3 4) CCl4
5. CIOXHBIM SIBISIETCS] KQXI0€ U3 IBYX BEIIECTB:
1) cepa u 030H 3) cepHas KUCJIOTa B KBapIl

2) 6enbrit hochop u a3oTHas kucioTa 4) Boja u Oapuit
6. 'openne cepoomopona: 2H,S + 30, = 2H,0 + 2S0; siBnseTcs peakuuei:
1) OKUCIUTENBHO - BOCCTAHOBUTEJILHOM, HEKATATUTUYECKOM, SK30TEPMUUECKOM
2) OKHCIUTENBHO - BOCCTAHOBUTEIBHOM, KaTATUTUUECKOM, SHIOTEPMHUIECKOM
3) 3aMenieHus], HEKaTaJTUTUUECKOM, YHIOTEPMUIECKOM
4) oOMeHa, HeKaTaJTMTUYECKOM, IK30TEPMUUECKOM
7. CoxpalieHHOMY HMOHHOMY ypaBHeHMIo: Zn*2 +2 OH™=Zn(OH), cooTBeTcTBYET
JieBasi 4aCTh CXEMbl YPABHEHUSI XUMUUECKOWU PEaKIIUHU:

1) ZnSO4 + KOH ----» 3) Zn(NO3), +Cu(OH); ----»
2) ZnO + KOH ------ » 4) ZnS + Ca(OH); ----- »
8. Bo3aM0OXHO XMMHYECKOE B3aUMOICHCTBUE MEXKIY CICAYIONUMU BEIIECTBAMU:
1) Al u Ne 2) Cuu Hp 3)ZnuP 4) Fe u Hy
9. Okcun xene3a(Ill) He B3anMopaeiicTByeT C:
1) consaHOM KUCIOTOM 2) BojIOM
3) TUAPOKCUAOM HATPHUS 4) cepHOI KHCIOTOU

10. Bepapl 71u criemyoomue CYXKIACHUS O TpaBuWiIax Oe30mMacHOW padoThl B
XUMHUYECKOH JTabopaTopuu?

A. B naGopatopuu Henb3si 3SHAKOMUTHCS € 3al1aXOM BEIIECTB.

b. Cepnyto kuclOTY clieayeT pacTBOPATH B TOpsUe BoJE.



1) BepHO TONIBKO A 3) BepHbI 00a Cy>KJIEeHUS
2) BepHO TONbKO b 4) o0a cyX/1IeHUsI HEBEPHbI
Bapuanr 2
1. Xumunueckomy »sneMeHTy 3-ro mnepuoaa VA- Tpymlmbl COOTBETCTBYET CXema
pacnpeiesIeHus AIEKTPOHOB O CIOSIM:
1)2,8,3 2)2,8,5 3)2,54)2,3
2. [lopankoBblid HOMEp XuMHueckoro snemeHta B Ilepmonnueckoii cucreme [I.M.
MeneneeBa COOTBETCTBYET:
1) uncity 3IeKTPOHOB B aTOME 2) yKncCily 3JIEKTPOHHBIX CJIOEB B aTOME
3) 3HaYEHUIO BHICIICH BaJIEHTHOCTHU AJIEMEHTA 10 KUCIOPOAY
4) uyuciy SJEKTPOHOB, HEAOCTAIOIIMX JI0 3aBEPUICHUS BHEIIHETO 3JEKTPOHHOIO

cros
3. MonHas xumu4deckasi CBA3b peain3yercs B:
1) xnopoBonopoze 3) oxcune yriepoaa (IV)
2) TUAPOKCUJIC HATPUS 4) okcupe yraepona (1)
4. Atom yriepoja NposiBIsieT BaJ€HTHOCTb, HE paBHYto [V, B Monekye:
1) yrnekucnoro rasza 3) meraHa
2) yrapHoro rasa 4) yroiabHON KUCTIOTHI

5. K KHCJIOTHBIM OKCHJIaM OTHOCUTCS Ka)KJ[0€ U3 JIBYX BEIIECTB:

1) COy, CaO 2) SO,, P05 3)SO,, CO 4) P,0s, A1,03
6. Peaknus, ypaBuenue koropoit 2NaOH +CuCl, = Cu(OH); + 2NacCl,
OTHOCHUTCS K PEaKITUsIM:

1) paznoxeHus 2) coefvHEeHUS! 3) 3amelleHus 4) obmeHa
7. B3auMOIEHCTBUIO COJITHOM KHUCJIOTHI M €IKOTO HAaTpa OTBEYAET KPATKOE MOHHOE
ypaBHEHHE:
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. AmoMuHmi 00pa3yeT cynb(aT ATFOMUHUS ITPU B3aUMOJICHCTBUU C:

1) cepoit  2) cepHOl KUCITOTOM 3) CEpHUCTOM KUCIOTON 4) CEepOBOIOPOIOM
9. Okcup xene3a(Il) B3anmMoIeCTBYET C paCTBOPOM:

1) ammunaka  3) kapOoHaTa Kauus
2) 6poMoBoOpoIa 4) XJIOpHIa HATPUS

10. Xmopun xene3a (II) B BomHOM pacTBOpe MOXKET pearupoBarth C:

1K,S 2) CO, 3)SiO; 4) Cu
4.2. MarepuaJjbl OLEHOYHBIX CPEJACTB TEKYIEro KOHTPOJIA M0 AMCUMUIIJINHE
«XUMuA»

Tekyuuit KOHTPOJIb PE3YIHTATOB 00YUEHHSI MOKHO OCYIIECTBISATh PA3JIMUHBIMU

METOAAMHM M C IIOMOIOBIO PA3JIMYHBIX OHOCHOYHBIX CpPCACTB. IIo JUCHUITIINHEC



«XUMHS» B KAa4ECTBE CPEACTB TEKYIIEr0 KOHTPOJS MNPUMEHSIOTCS BOMPOCHI IS
OpraHu3alyy YCTHOTO U MHUCbMEHHOTO OMPOCca, CUCTEMBI 33JIaHNi B TECTOBOU (popme,
3alayd U YNpaXHEHUs, MNPAKTHUKO-OPUEHTUPOBAHHBIE 3aJaHUsl (TEOPETUUYECKHE,
pacyeTHble, CHUTYallMOHHbIE), JIa0OpaTOpHble pabdOTbl W JpYrue OLICHOYHBIE

MeponpusTus. Huke npuBeaemM nmpuMepbl HEKOTOPBIX U3 HUX.

4.2.1. Cucrembl 3a1aHuii B TecTOBOI hopme.

HaszBHue TeMbI Tema 1.1 «CtpoeHne aTOMOB XMMHUUYECKUX 3JIEMEHTOB U

IPUPOJA XUMUYECKOU CBSA3U»

Pesynbrar 00ydenus |COCTABIATh  XHMHYECKHE  (DOPMYJNBI  COCAMHEHHME B
COOTBETCTBMM CO CTENEHBIO OKHMCIEHUS XUMUYECKHX

QJICMCHTOB, HNCXOO1 n3 BaJICHTHOCTHU )51

QJICKTPOOTPUIATCIIBHOCTHU

Bri0epuTte o1MH NpaBUIBLHBINA OTBET:

1. Atomsl C u Si UMEIOT OIMHAKOBOE YKCIIO: A) HEUTPOHOB B sJIpe

b) sHepreTyeckux ypoBHEH

B) 31€KTpoOHOB Ha BHEITHEM SHEPIETUYECKOM YPOBHE

I') anexTpoHOB

2. B pany xumnueckux snemeHToB Li-Be-B-C metannuueckue cBoiicTBa:

A) Ycunuparorcs b) ocnabesator

B) He MeHsSOTCS ') u3MeHsI0TCA EPUOIUYECKH

3. K s-anemenTam OTHOCHUTCS:

A)K B) S B) Fe I') Br

4. TlyreMm coemrHEHHS aTOMOB 1101 HOMepoM 11 u 17 obpa3yercs BemecTBo ¢
XUMHUYECKOU CBA3BIO:

A) Honnon b) koBasieHTHO MOJIApHON

B) KOBaJICHTHOM HENMOJIAPHOU ') meTaimuyeckoin

5. (KOJIMYECTBO 3JEKTPOHOB B aTOME; KOJIMYECTBO SYHEPTETUUECKUX YPOBHEH;
KOJIMYECTBO AJIEKTPOHOB HA MOCJIEIHEM SHEPreTHYECKOM YPOBHE; KOJIMYECTBO
MIPOTOHOB B SIJIpE€ aTOMa} COOTBETCTBYET

A) HoMmepy nepuona b) Homepy rpynimsl

B) mopsiakoBOMYy HOMEDPY

6. (xmopuay Oapws, anma3sy, aMMHUaKy, CEPHON KHUCIIOTE } COOTBETCTBYET

A) HOHHas XUMHUYECKas CBS3b

b) koBaneHTHas nonsipHas XUMHUUYECKast CBS3b



B) KoBaJieHTHasl HEMOJSPHAS XUMHUUECKas CBSI3b

7. {cBsi3b, OOpa3oBaHHAas 3a CUET OOpa30BaHUS OOIIMX FIEKTPOHHBIX Map;
CBSI3b, 00pa30BaHHasl 32 CUET 0000IIECTBICHUS BAJICHTHBIX 2JIEKTPOHOB; CBSI3b,
oOpa3zoBaHHas 3a CUET AMEKTPOCTATUUECKUX CUJT IPUTSHKEHUSI } Ha3bIBACTCS

A) Honnoit b) Mmetannuyeckoi B) KOBaJICHTHOM

8. (B mopsiike BO3pacTaHHs METAUIMYCCKUX CBOMCTB; B TIOPSAKE YOBIBAHHUS
pazauyca aTOMOB; B MOPSJIKE BO3paCTaHUsI KUCIIOTHBIX CBOMCTB JIETY4YHX BOJIOPOIHBIX
COCIUHCHHI) DJIIEMEHTBI PACIIOIOKEHBI B PSAY

A) K, Ca, Sc b) Al, Mg, Na B)F, Cl, |

9. Kakoe u3 cyxnenuii BepHo A aaemMeHToB { VA rpynnsl , IVA rpynmsl, [A
TPYIIIbI }

A) obmas gopmysia JIeTy4dero BojiopoiHoro coenuHenus RH4

b) He o6pa3yroT neTy4nx BOJAOPOAHBIX COSTUHECHUIM

B) 10 3aBepleHUsI PHEPTreTUUECKOr0 YPOBHSI HE XBaTaeT TPEX AJEKTPOHOB

10. Cpenu BemiecTB, ykazanubix B psiay {NHs, O,, HCI, SO,; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3}koi114ecTBO COeTMHEHUH C KOBAJICHTHOM
MOJISIPHOM CBSI3bIO PAaBHO

A) Tpem b) nBym B) YETHIPEM

11. Xumuyeckas CBsI3b B MOJIEKYJIaX {030HA U XJIOPUJIA KAJIBLIKS; CEPHOM
KHCTIOTHI ¥ XJIOPUJIa aMMOHUST; CEPHOM KUCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBaJIGHTHAs TMOJISIPHAS] K MOHHAS

b) koBaneHTHas MojsipHas U KOBAJEHTHAs HEMOJISIPHAS

B) KoOBaJ€eHTHas HEMOJISIPHAS U MOHHAs

Haspamme temur | 1eMa 4.1 « Knaccudukamus, HOMEHKIaTypa U CTpOeHHUE
HEOpPraHUYECKUX BEILIECTBY
Pesymbrar Knaccudunuponats HEOpPraHUYEeCKHe BELIECTBA B
o0yueHus COOTBETCTBHH C UX CTPOCHUEM
Oo0mue
" OK 01
KOMIIETEHIIUU
Bapnanr 1

1. Kakoil psit COIEpKUT JUIIb OCHOBHBIE OKCHJIBI:
A — Mn;07, CrO3, SO2, N2Os; b — Na,O, CuO, CrO, FeO;
B - SOs, ons, Kzo, CUzO; r —ZnO, SnO, SiOz, NO.
2. YKaxuTe psj, COACpKAIIUNA TOJIbKO OJJTHOOCHOBHBIE KUCIIOTHI:
A — HF, HBr, HNOs3, H3POy; b — HI, HNO,, HCIO,4, CH3;COOH,;




B - HzCOg, H3P03, HzSO4, H2Cf207; I - HPOg, st, HClO, H28i03.
3. Ykaxute npaBuiibHoe Ha3BaHue coin NaNO:
A — HUTpAT HATPUS; b — vuTpung Hatpus;
B —amun Hatpust; I — HUTpUT HaTpusl.
4 ITpuenute npaBwibHOE HazBaHue BemecTBa NasHPO4:

A — rugpokcodocdar HaTpus; b — runpodochur narpus;
B — nuruapooprodocdar Hatpus; I' — rugpooprodocdar HaTpusl.
5. VYkaxurte MOJNEKYJIAPHYIO (pOopMyTy CepOBOAOPOIHON KUCIOTHI:
A — HZSO3; b— HzS; B - H2804; I - H28203.
Bapuanr 2

1. Vkaxure P, coz[epn(anmﬁ JINIITb aM(pOTepHBIC OKCUBbI:
A — H,0, A|203, Na,O, CaO; b — P,03, K;0, Cu,0, SOy;
B - SnO, ZnO, BeO, CI’203; I — Lizo, COz, NOz, BaO.
2. Kakoli psii COAEPIKHUT TOIBKO KHUCIOPOJICOIepKAIE KUCTOTHI:

A — HF, HyCr;07, HCI, CH3COOH; b — HCIO, H3POs, HBr, HySOu4;

B — HI, HNO,, HCIO4, H:S; I' = HNO3, HPO3, H,CO3, HMnO..
3. IlpuBeaute npaBuibHOe HazBanue coiu Ba(HCO3)q:

A — runpokapOoHaT O6apus; b — runpocunukar 6apus;

B — nuruapoxapOonar Gapusi; I' — muruapocunukat 6apus.

3. YkaxuTe npaBuiibHOe HazBaHue BemectBa FEOHSO,:

A — rugpocynbdar xenesa (111); b — cynbdar rugpokcoxenesa (11);

B — cynedar rugpokcoxkenesa (I11);  I' — cynsdur rugpoxcosxkenesa (111).
5. IlpuBenure MOJEKYIIPHYIO GOPMYITY a30TUCTON KHCIOTHI:

A — HNOz; B—HNOg; B—NHs; F—N203.
Bapuanr 3
1. VYkaxure psii, COACPKAIIUN TOIBKO KUCIOTHBIE OKCUIBI:

A — NagO, CaO, PbOz, SiOz; b - SiOz, SOz, N205, C|2O7;
B —A|203, Zn0O, BeO, Cr,0s3; - C|20, CuO, MgO, H,0.
2. Kakoil psa cogep XUt JIUIIb MEI0YH:
A — NaOH, KOH, RbOH, LiOH,; b — CsOH, AI(OH)3, Mg(OH),, NH4OH,;
B — Ba(OH),, Fe(OH)s3, Ca(OH),, Cu(OH)2; I' — Zn(OH)2, Cr(OH),, Pb(OH)4,FrOH.
3. YkaxuTe npaBwiibHOE HazBaHue coiiu Feo(SOy)s:
A — cynedur xenesa (I11); b — cynbdun xenesa (I11);
B — cymbdar xenesza (11); I’ —cynndar xenesa (11).
4. IpuBenure npaBmibHOE Ha3BaHKe BemecTBa (ZNOH)sPO4:
A — oprodocdar uuHkKa; b — tpurunpoxcodocdar nuHka;
B — oprodocdar ruapokconnHka; I — runpooprodocdar nuHka.
5. YkaxxuTe MOJICKYISApHYIO (GOpMYITy THAPOCYIb(haTa MarHus:



A —Mg(HSO3)2; B—Mg(HS);; B - MgHSOy; ' — Mg(HSO,)..

Haspamme tempr | 1M 4.2 « PU3HKO-XUMHYECKHE CBOHCTBA HEOPTaHMIECKUX

BEIIICCTB»
Pesynbrat YcraHaBIMBaTh 3aBUCHMOCTD (PH3MKO-XHMHYECKIX
o0y4eHus CBOMICTB HEOPTraHMYECKHX BEIIECTB OT CTPOCHHUS aTOMOB H
MOJIEKYJI, & TAK)KE THIIA KPHCTAITHYECKOM PEIICTKH
Obmpe OK 01 OK02
KOMITETCHITHH
BapuanrT 1
1. TuApOKCHI IIMHKA pearupyer ¢ KaKIbIM U3 JIBYX BEIIECTB:
1) KOH u HBr 2) NaaSO4 u NaOH
3) CuO u KN03 4) F6203 " HN03
2. Tuppokcu pyOHINsS MOXKET PearupoBath C
1) NaCl 2) CaS0O4 3)HNO3 4) K23

3. I'mapoxcun xpoma(Ill) mpeBpaiaercsi B KOMIUIEKCHOE COSIMHEHUE TIPU
B3aMMOJICVICTBUHU C BOJHBIM PACTBOPOM
1) NaNOs 2) KOH 3)CO, 4) CaCl;
4. Kakoe OCHOBaHHME IIPU HArpeBaHUU JIETKO MPEBPAIIAETCS B OCHOBHBIN OKCU?
HKOH 2 Cu(OH), 3)CsOH 4)NH,OH

5. IIpeBpaienue NaOH — NagSO4 OCYIIECTBIIAETCS ITPU B3aUMOJECHUCTBUM C
1S 2)502 3)HaS 4)NaHSO4

6. Ca(HCOs3)- obpazyercs u3 Ca(OH)2 IIPU B3aUMOJICHCTBUH C

1) Nag COs3 2) n30BITKOM CO2 3) CaCOs3 4) n30BITKOM CO

7. NaHSO4 obpazyercs u3 NaOH MIPU B3aUMOJIEHCTBUM C

1) S 2) m36srrkom SO2 3) CaS04 4) y36errrom H2504

8. 'mapoxcun xeneza(ll) B3aumoaeicTBYET C

1) ammuakom (p-p) 2) OKCUIOM KaJIbLIUS

3) ykcycHoit kuciotoit 4) cyasharom 6apus

9. PacTtBOp rumpokcua HaTpusi HE pearupyer ¢

1) FeCls 2) H;PO, 3) NasCO3 4) NaHCOs;

10. PacTBOp THApPOKCHIA HATPUS PEATHUPYET C KAXKIABIM U3 IBYX BEIICCTB
1) Al u A1203 2) Fe " F6203 3) C u COo 4) HN03 u KN03

11. I'mnpoxkcun meau(1l) B3auMoaeCTBYET ¢ KaXAbIM U3 JBYX BEIIECTB:

1) 803 " HCI 2) NaQS " KN03 3) HQSO4 " HQO 4) Na2804 " HBr

12. I'uppokcua Kanablusi HE B3aUMOJIEUCTBYET C

1) okcuaom yraepoaa(ll) 2) 6pomom 3) cepoBogopoioM 4) XJTOPOBOAOPOIOM
13. Kakue qBa BemiecTBa MOT'YyT pearupoBaTh APYT € APYrom?




3)Ca(OH)y + KOH 4)NH;-+Al(OH)3

14. B menoyax pacTBOpsieTCs
1) measn 2) xene3o 3) kKpeMHuUi 4) yriiepos
15. Kakoe c10’HO0€ BEeIIeCTBO MOKET pearupoBaTh U C COJNISTHOM KMCIOTOM, U €
TUAPOKCUAOM HaATpHsi?
1)S0z2 2) Zn(OH)2 3y MgSO,4 4) CaCO3
16. B npobupky ¢ HEpaCTBOPUMBIM coeIMHEHUEM X 100aBUIIU HECKOJIBKO Karelb
pacTBopa BemecTBa Y. B pesynbraTte peakiuu HaOM0AaIM pacCTBOPEHUE OCAIKA.
W3 npeayioxkeHHOro nepeyHs BbioepuTe BemecTBa X U Y, KOTOpbIE MOTYT BCTYIATh B
OMHMCAHHYIO PEAKIIHIO.
1) Al(OH)35 ) NayS0,4 3) NaOH 4) KC1 5y BaSOy
17. B npoObupkKy ¢ HepaCTBOPUMBIM COEIMHEHHEM X J100aBUIIM pacTBOp BellecTBa Y.
B pesynbTare peakuuu HaOMI0aMH BbIIETIEHUE PACTBOPEHUE OCAJIKA.
W3 npemyioxkeHHOro nepeyHs Beioepute BemecTBa X U Y, KOTOPbIE MOTYT BCTYIATh B
OMKMCAHHYIO PEAKIIHIO.
1)NaOH 2) KC1 3y BaSO4 4) Zn(OH): 5) Ca(NOs3)2
Bapuant 2

1. Kakoif U3 OKCHIOB MPOSIBISIET OCHOBHBIE CBOMCTBA!

a) OKCHJI KaJlus

0) okcun cepri(IV)

B) okcup yraepoaa(ll)

r) okcup xenesa (II1)?

2. KuciotHeil Xxapaktep nposiBIsSET OKCULL:

a) ZnO 6) P.Os B) KO r) CaO

3. B kakoit u3 cTpok npuBeneHbl (HOPMYITbl TOJIBKO BBICIIUX OKCHIOB?
a) SO, Na,O C|2O 6) A|203 NO C|Oz

B) CaOo C|207 P,Os F) SO; FeO H,O
4. Kaxoil ra3 MOXHO MOTJIOTUTh PACTBOPOM IIEJIOYH ?

a) CO; 6) H> B) NHs F) O,
d. Okcuj Kanblys pearupyeT ¢ KaKJIbIM U3 JIByX BEIIECTB:
a) TUIPOKCHUJIOM HATPUS U CEPHOU KUCTOTOM

0) oxkcunom cepoi(IV) u Bomoi

B) COJISTHOM KHCJIOTON M OKCHJIOM KaJus

r) okcuaom yriepoaa(IV) u ruipokcuaom JIutus
6. [Ipu B3auMOeCTBUM KaKOTO BEIECTBA C BOJIOW HE 00pa3yeTcs IMIEI0UYb
a) OKCHUJa KaJus 0) okcuaa meau(1l)

B) OKCHa HATPHUS T') OKCHJIa KaJIbITUs



1. Kaxoe 13 BeniecTB He BCTpeyaeTcs B IPUPOJIE
a) okcup kpemuus (IV) 0) Boza
B) YIJICKUCIIBIN Ta3 ') OKCHUJ] HAaTpuUs
8. ®dopmyna aHTHAPUIA CEPHON KUCIIOTHI:
a) SO, 6) SO; B) H,SO3 r) H,S
9. Kakune u3 npuBeIeHHBIX yTBEPKACHUN BEPHBI?
1. OCHOBHBIM OKCHAAM COOTBETCTBYIOT OCHOBAHUS.
2. OCHOBHBIE OKCHJIbI 00Pa3yIOT TOJBKO METAJLIBI.
a) BEPHO TOJBKO 1 0) BEpHO TOJIHKO 2
B) BEpHBbI 002 yTBEPKICHUS r) 00a yTBEp>KJI€HUSI HEBEPHbI
10. Oxcup yraepoaa (IV) pearupyet ¢ KaxJIbIM U3 JBYX BELIECTB:
a) BOJIOW U OKCHJIOM HATpUS 0) xkuciaopoaom u okcuaom cepri(1V)
B) CyJib(paTOM Kajivs U TUJIPOKCUIOM HATPUS
) pochOopHOM KUCTOTON U BOJOPOIOM
11. Oxcunsl ¢ obmeit popmynoit R2O3 1 R20Os 006pazyroT 251eMeHTHI
a) yrimepoga ©6) a3ota B) cepbl T) propa
12. Mexy coOoii B3auMOJEHCTBYIOT
a) SiOz u Hzo 6) COz )51 H2304
B) CO, u Ca(OH); r) NaxO u Ca(OH);
13. B cxeme npeBpaiieHuit
HarpeTh + H,O
CaCO; — X1 — Xz
BEILIECTBOM «X2» SABJISETCS
a) CaO 06) Ca(OH), B) CaH, 1) Ca(HCO3),
14. Oxcup ceppi(I1V) He B3auMOJEHCTBYET C
a) Na.O 6) H.O B) CO2, r) NaOH
15. B cxeme npeBpaieHuit
+ 0O, + SO3
Cu — X1 — X
BEIIECTBOM X7 SBIIAETCS
a) CuSO; ©6) CuSOs B) CuO r1)CuS
16. B npoOupKy ¢ HEpaCTBOPUMBIM COCTMHEHHEM X JT00aBUIM PacTBOpP BellecTBa Y.
B pesynbrare peakuuu HaOM01aIM BbIIETICHUE PACTBOPEHUE OCAIKA.
N3 npennoxeHHOTo nepeyHs BbiOepuTe BemecTBa X U Y, KOTOPbIE MOTYT BCTYIATh B
OMHUCAHHYIO PEAKIHIO.

Haspamme tempr | O-1- XHMHYCCKUI aHaM3 IpoO BOABI

Pesyibrar HccnenoBath XUMHUYECKHI cOCTaB MPOO BOJIBI

oOyueHus

OO61mue OK 01 TIK 2.10




| KoMIeTeHMHu |

1. T'urnennueckue TpeOOBaHUS K XUMHUUYECKOMY COCTaBY BOJIbL:
1) nomKkHA UMETh XOPOIIIKE OPraHOJICNTUYECKUE MOKA3aTelu;
2) cozepKaTbXUMUYECKHIE BEIECTBA;
3) He coaepKaTb MUKPOOPTaHU3MBI.
2. Hopmbl BogonoTpebiieHus B 0JaroyCTpOEHHBIX HACEJIEHHBIX TyHKTaX Ha
yeNoBeKa, IMS/CyTKu:
1) 250-350;  2) 30-50;  3) 100-400.
3. OpranoJyienTUYECKUE CBOMCTBA BOJBI:
1) BKyc;  2) &KeCTKOCTb,  3) OMOLUIHOCTb.
4. 'urueHnuecKoe HOpMUPOBAHUE KaueCTBa BObI MPOBOAUTCS 10 TTOKA3ATEISIM
1) xumuueckum; 2) OMOXUMHUYECKUM; 3) dusnonornyeckum.
5. N30bITOK (TOpa B BOJIE BHI3BIBACT:
1) dmroopos;  2) sumemudeckuii 300;  3) kapuec.
6. Undeknronnsie 3a00JieBaHUs, TIEPEAAOITUECS BOIHBIM ITyTEM
1) xonepa; 2) tybepkyines; 3) 60Tyau3M.
7. TloBblllieHHAs KECTKOCTh BOJIBI IPUBOJIUT K:
1) MouekamMeHHO# OoJie3HH; 2) SHIEMHUYEeCKOMY 300y; 3) caxapHOMY nuadery.
8. [ToBbIlIIEHHOE KOJUYECTBO HUTPATOB B BOJIE BHI3BIBACT:
1) sHaeMUYeCKHii 300;  2) SHAEMUYECKYIO [TOAarpy; 3) METreMOTJI00HHEMHUIO.
9. UcTouHUKYU BOIOCHAOKEHHUS:
1) mexnnacToBbie BOABI;  2) BOAONPOBOMA;  3) aKBaAUCTUILISATOP.
10. Cucrembl BOIOCHAOKEHHS HACEIIEHHBIX MECT:
1) neHTpanu3oBaHHas;, 2) cCMelIaHHas; 3) KOMOWMHUpPOBaHHASI.
11. CnenuanbHble METOABI YAYUIICHUS Kaue€CTBA BOJIbI:

1) ne3akTuBanus; 2) obe33apakMBaHKWe;  3) OUMCTKA.
12. Metonasl o6e33apaxuBanust BOJIbI:
1) ymsiruenue; 2) oOe3xene3uBaHne; 3) XJIOPUPOBAHHE.

13. O6HapyxeHre aMMHuaKa B BOJIE MOXKET YKa3bIBaTh Ha:
1) mocTossHHOEH JIUTEThHOE (PeKaTBbHOE 3arpsI3HEHNUE;
2) crapoe (hexanbHOe 3arpsi3HCHHE,
3) cBexee (eKalbHOE 3arpsi3HEHNUE.
14. 30HBI CAaHUTAPHOM OXpaHBI ICTOYHUKOB BOJIOCHAOKCHHUS:
1) crpororo pexuma; 2) onucanusi; 3) )KECTKOI'O0 KOHTPOJISI.
15. CanutapHO-TEXHHUYECKHE MEPOIIPUSATHS IO OXPAHE BOJbI OT 3arpsi3HEHUS
BKJIIOYAIOT:
1) yCTpOICTBO OYMCTHBIX COOPY>KEHUM; 2) BHEAPEHUE OECCTOYHOTO TIPOU3BOJICTBA;
3) ocyiecTBiIeHHE COPOCOB B pa3HOE BPEMSI CYTOK.
16. B Boze konoana 3anax U NPpUBKYC HE JIOJIKHBI ITPEBBILIATH:
1) 1-2 6amma;  2) 2-3 Gaa; 3) 3-4 bamna.
17. B BOZOIIPOBOAHOM BOJIE 3aMaX U MPUBKYC HE JIOJKHBI ITPEBBILIATH:
1)1 6amn:  2)206amma; 3) 3 6amia.
18. cTOYHUKY 3arpsi3HEHUS BOJIbI:
1) koOMMyHaJIbHO-OBITOBBIE OOBEKTHI;  2) HE(PTENPOAYKTHI;



3) MUKPOOPIaHU3MBI.
19. 3arpsi3Hurtenn BOAbI:
1) IpOMBITIUICHHBIE IPEANPUATHS;  2) TIECTUITUIBL;
3) CeNbCKOXO3SIMCTBEHHBIE OOBEKT

3.2.2. llpakTnyeckue 3aJaHUA U 3a1a44

Paszgen 1. OcHOBBI CTpOeHHsI BemlecTBAa - 33Jayd Ha COCTAaBJICHUE
XUMUYECKUX (HOPMYJT IBYXaTOMHBIX COEUMHEHUM (OKCUIOB, CYIb(UIOB, TUAPUIOB U
T.IL.).
Havime naseanus ciedyiowum coeouHeHusm.
LIQO MnO A||3 CI’QS3 ZnH> Ag4SI Ca3N2 COz CaO P205 CC|4 NaBr FeS
MgH2 A|4C3 K3P MnQO» Fezo3 C|20 KCI Mng CrS CaH; SiH4 K4C Ca3P2 Na,O CuO
N203 Mn,O7 LiF PC|5 HgBr Ag28 CuS HCI N8.4Si AIN Li3P CI’203

A8205 NO-, BzOg B&Clz PBI’3 MnS PH3 LiH Ba,C A|4Si3 Na3P N,O S|02 MgO
CrF; K3S CH4 PbO Au,03 NH3 CaS N,Os HgO AIP

CocraBbTe (hOpMYJIBI TIO HA3BAHUSM:

1. Hutpun kanus
Cunmmnug Maraus
['mppuna anroMuHuA
Cynsdun ceunna (1)
bpomu nuHka
Oxkcun yrinepona (II)
Oxkcup xnopa (V)
Oxkcup 6apust

. ®ochun xenesa (I11)

© O NDUA®WN

10 Kapbun maraus
11.T'unpun xanus
12.Cynbdun anroMuHus
13.Uomun memu (I)
14.Cynwsdun prytu (II)
15.0Oxcup xiopa (111)
16.0xkcun cuia (1V)
17.0xcun nuHKa
18.Cunning kanpLus
19.T'unpun Gapus
20.Cynwsdun xemnesza(Ill)
21.0Okcup azora (I1)
22.OKCcHUI aJTFOMAHAS
23. Xnopun xenesa (II)

Kap6ua nutus
Oxcua docdopa (III)
®topua meau (I1)
Oxkcun cepebpa
[Maopun mutus
Cynspun menum (1)
Hutpun Hatpus
HNonuna cepedbpa

. Oxcun xpoma (II)
10 Oxkcupa azota (V)
11.T'unpun HaTpus

12. Xnopua xpoma (IIT)

© oo N O WNE

13.Oxcupn xanus
14.0Oxcup mprmbsika (111)
15.Cynbdua muaka
16.@ochua menn (1)
17.0kcup xenesa (1)
18.bpomua mapranma (1I)
19.Cynbhun mutus
20.Dochuna cepedpa
21.®ropun xenesa (II)
22.0xcup xpoma (V1)
23.Hutpuna mutus



24 Hutpun Gapus 24.Cynbdua Maruus
25.0xcun prytu (1) 25.0xcun menu (1)
26.0xcun cypbsMmbl (V) 26. Xnopun prytu (II)

Pasznen 2. XuMu4yeckue peakumu
e  3a/1aud Ha COCTABJICHHUE YPaBHEHUH PEaKIUi: COCTUHEHUS, 3aMEIICHUS,
pasIoKeHUs, OOMEHa W peakIuid ¢ yJ4acTHeM KOMIUICKCHBIX COCIMHCHHH (Ha
pUMepe  THAPOKCOKOMIUIGKCOB  aFOMHHHSI W IIMHKA);  OKHCJIUTEIHHO-
BOCCTAHOBHTEIIBHBIX PEAKIIMil C UCIOJb30BAaHMEM METOJIa JICKTPOHHOIO OajaHca; ¢
y4acTHEM KOMIUICKCHBIX COCTMHCHHI (Ha MPUMEPE THIPOKCOKOMIUICKCOB aTFOMUHUS
1 [IMHKA)
1.Peaxniueii 3aMetieHus IBISIETCS
a) TOpeHHe BOAOPO/Ia B KUCIOPO/IC;
0) BocctanorieHue okcuaa meau (I11) Bogopoaom;
B) B3aUMO/ICHCTBUE THAPOKCH A KAJIUS C CEPHOU KUCIIOTOM;
') TepMUYECKas JeTHaIpaTaiys THIPOKCUIA [IMHKA.
2. Peakuust, ypaBuerue koropoit CaO+CO2=CaCO3, Ha3bIBaeTCs peaxiyei
1) coequnenust; 2) pasnokeHus; 3) oOMeHa;  4) 3aMEIIeHHS.
BzaumoneiicTBie TUIPOKCHAA KalbIHS C COJSTHOM KHCIOTOW - 3TO peakius
1) coequnenus;  2) pasnokeHus; 3) oOMeHa; 4) 3aMmelieHus
3. VYkaxuTe peakiuio, KOTopas SBISIETCS peakuuend pas3loKeHus Hu HAET C
U3MEHEHHEM CTETICHU OKUCIICHUS:
a) CU(OH)2 = CuO + H.0; B) 2KNO3= 2KNO»+0>;
0) CuO + H2 = Cu + H20; r) CaCO3; = CaO + CO;
4. HanuiuTe peakiuu, yKaxuTe TUT PEeaKIiu:
a) pa3JIoKEHUS YTOJIbHON KUCIIOTHI; B) pazyioxkeHus rugpokcuaa meau(Il);
0) mory4eHus: aMMuaKa u3 IPOCTHIX BEIIECTB;
T') B3aUMOJICHCTBHUE a30Ta C KUCIOPOIOM
5. Hamummure peakiuu, yKaKUTE THI PEaKIIUU:
a) J)KeJIE30M U Cepoii; B) okcugoM Oapust u okcuaoMm cepbi(lV);
0) GapreM © CepHOU KUCIIOTOM; r) okcuaa cepsl (IV) u kucnopogom;
6. VYpaBusiiTe peaknuu METOJIOM  JJEKTPOHHOro  OamaHca. PaccraBpre
KO3(ppULIHEHTBI
HI + H,SO4 — |, + HoS + H,O



H,SO, + Cu,O — CuSO4 + SO, + H,0O

HNO3 + FeO — FG(NOs)s + NO + H,0

KNOs + Al + KOH + H,0 — NHs + K[AI(OH).]
SO, + KMnO4 + H,O — K»SO4 + MnSO4 + HSO4
SO, + K>Cr,07 + H,SO4 — K,SO4 +Cr2(SO4)3 +H,0

e 3a/jaud Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK MNPOAYKTAa PEAKIINHU
COEJIMHEHHUS; MAaCCOBOM MJIM OOBEMHOM J10JIM BbIXOAa MPOAYKTa PEaKIIMU COCTUHEHUS
OT TEOPETUUYECKH BO3MOKHOTO; OOBEMHBIX OTHOIICHUH Ta30B; KOJUYECTBEHHBIX
XapaKTEPUCTUK MCXOJHBIX BEIIECTB M MPOJAYKTOB peakiuu; Macchl (00beM,
KOJMYECTBO BEUIECTBA) MPOAYKTA pEeaklUH, €CIM OJHO M3 BEUIECTB JIaHO B BHJE
pacTBopa ¢ ONpeIeICHHOW MacCOBO 10JI€ paCTBOPEHHOIO BEIIECTBA.

1. Tlpu B3aumojnelicTBUM HaTpus KonuuecTBOM BemiectBa 0, 5 Moab ¢ BOJOH
NOJydusn BoaopoJ oO0béMoM 4,2 11 (H. y.) Beluncnure npakTuyeckuil BBIXOJ Trasza
(%).

2.  Mertasinyeckuii  XpOM  MOJy4arOT BOCCTAHOBJIEHUEM €ro  OKcuaa
Cr,03 MeTauiMueckuM  allfoMUHUEM. BbluncianuTe Maccy Xpoma, KOTOPBIH MO>KHO
NOJIyYUTh TPU BOCCTAHOBJIEHHWHU €Tr0 OKCHAa Maccol 228 T, eciu MpakTUYECKUi
BBIXOJ1 XpOMa cocTaBiseT 95 %.

3. Omnpenenute, Kakasg Macca MEJNIH BCTYNHUT B PEaKLMIO C KOHLEHTPUPOBAHHOU
CEpHOM KUCIOTOM JIs osrydueHust okcuaa cepol (IV) o0sémom 3 11 (H.y.), €ciiu BBIXOJ
okcupa cepsl (IV) cocrapisget 90%.

4. K pactBopy, coaepxaiieMy XJIopuja Kaiblus maccor 4,1 T, npuinin pacTBop,
conepxkamuii  ¢ocdar Hatpus maccor 4,1 r. Ompenenure maccy MOTYYEHHOTO
ocajika, €CJIi BBIXOJ IIPOAYKTa PEaKIuu cocTaBisieT 88 %o.

e 3ajaHuUs HA COCTABJICHUE MOJEKYJSPHBIX U MOHHBIX PEAKUUN C y4acTHEM
OKCHJIOB, KHCJIOT, OCHOBAaHMU M COJIEM, HOHHBIX PEAKUUW THUAPOIU3a COJIEH,
YCTaHOBJICHUE U3MEHEHUS KHUCIOTHOCTU CPEIbI.

1. Kakne u3 coneit RbCl, Cra(SOs)3, Ni(NO3)2, Na;SO3 nmoaseprarorcs
ruaponusy? CocTtaBpTe€ HMOHHO-MOJIEKYJISIPHBIE U MOJIEKYJIPHbIE YpaBHEHUS
TUAPOJIU3a COOTBETCTBYIOMNX cojiel. Kakoe 3nauenue pH (> 7 <) umMer0T pacTBOpPbI
ATUX CONen?

2. Hanumwnre nosiHOE U COKpaIIEeHHOE YPABHEHUS PEAKIIUM:

KOH (p) + HCI (p) = KCl(p) + H20 (mm)

CaO (oxcun) + 2ZHNO3 (p) = Ca(NOs)2 (p) + H20 (M)

Mg(OH). () + H2SO4 (p) = MgSOa(p) + 2H20 (mn)

CuCl; (p) + 2KOH (p) = 2KCl(p) + Cu(OH).|



Al(SO4)s (p) + 3BaCl, (p) = 3BaSO4| + 2AICI5(p)
KyS + 2HCI = 2KCI + H,S1
Na;CO; + 2HNO; = 2NaNO; + H,0 + CO,t
Mg + HzSO4 = MgSO, + Ha?

Pa3nen 4. CtpoeHue 1 CBOIiCTBA HEOPraHNYECKUX BelleCTB

1. BeraucauTh MaccoByto 1010 a3ota B HuTpaTe Kanbius (Ca(NO3)2

3ajaun Ha pacueT MacCOBOW J0ONHM (MacChl) XMMHUYECKOTO JIIEMEHTa
(coenuHeHus) B MOJIEKYyJe (CMECH).

2. Beiuncnure conepikanue Kuciaopoja B nepmanranare kaiaus (KMnQOa)
3. Beruuciute comepixanue cepbl B MuHepase nupurte (FeS»)

4. BerarcanuTe MaccoBYIO J10JTH0 cepedpa B okcuje cepedbpa (Ag20)

[IpakTnueckue

3aJaHus

I10

KJ1accupuKaIm,

XUMHUYCCKUM q)OpMYJIaM HCOPTaHNYCCKUX BCIICCTB PA3JIMYHBIX KJIIACCOB.

HOMCHKJIATYpPEC H

1. Brimucats OTACJIBHO OKCHUABI, OCHOBAHUA, KMCJIOTBI U COJIH. I[aTL Ha3BaHUA.

A B B T i E K 3
1| Na,O NaOH | CO, SOs3 MgO HNO3; B&(OH) CcO MnO,
2

2 SiOz ZnO H3PO4 Agzo N>O3 CrOs MnO HF H28i03

3| H,SO, [ COy C&(OH)z BeO LiOH CrO Mn,O3 SOs3 SiOz

4 A|203 BaO MgCOz CU(OH)z Zn0O Cr,0O3 | HMnOq4 C&(OH)z K3POq4

5/ NO HNO3; | MnO NO-, HCI H,SO4 | NO, FeO P,Osg

6 MgSO4 SO, C|205 HzSiOs A|(N03) CO NO AL,O3 BaO
3

7| FeO K,COs3 | Fe,03 Hg(N03)2 CaO Sa(OH)z A92504 PbSO3 AgOH

2. CocTaBUTh (DOPMYIIBI BBICIIMX OKCHJIOB 3JIEMEHTOB C TIOPSIKOBBIM HOMEPOM:

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

3. CocTaBUTh MOJEKYJISAPHBIE (OPMYIIBI OKCHUOB, MOJMUCATH XapaKTep OKCHUIA U
COCTaBHUTH (POPMYITY COOTBETCTBYIOIIETO TUIPOKCHU/IA :

1) a3oTa co crenenbto okucienus +1, +2, +3, +5

2) xJi0pa co CTENeHbo okucienus +1, +3, +5, +7
3) mapraniia co CTeNeHbl0 OKUCIeHus +2, +3, +4, +7

4. Bemucath OTASIbHO Oe3pa3InuHbIe, OCHOBHBIC, KUCIIOTHBIC M aM(pOTEPHBIC

OKCHJIBI:
A b B I I E X 3 41
1| Na,O | CaO CO, SO3 MgO N ,O;3 | BaO CO MnO;
2 SiOz ZnO P205 AgzO NzOg CI‘Og MnO |V|I’]02 NO
3 |S0O, COs CaO BeO Li O CrO Mn,O3 | SO3 SiO,




4 | AlbOs | BaO SeO, | CuO ZnO0 | Cr;03 | MnO, | CaO CrOg
51 NO N ,03 MnO NO, Na,O SO; NO, FeO P->0s5
6 MgO SO, C|205 SiOz Al 203 | CO NO AL,O3 BaO
/7 |FeO [SOs Fe,O3 | HgO CaO BaO | Ag:O | SOs PbO
1. Beimucath HEpacTBOpUMbIE OCHOBAaHMS M MIENOYH. J[aTh Ha3BaHUS.
A b B I i E K 3 )41
1 Na2SOs [NaOH [CO; SO3 Mg(OH),[HNO3; [Ba(OH). [CO Cu(OH)
2
2 [CsSOH  |Cu(OH); [H3PO4 NaOH |N.Os Cr(OH);] MnO  |KOH H,SiO3
3 H.SOs  |CO» Ca(OH), | BeO LiOH CrO Sr(OH), [SOs Sr(OH),
4 |AlL,0O4 Ba(OH)g MgCO, CU(OH)2 ZnO Cr,0;  [HMnOg4 C&(OH)2K3P04
5 [LiOH HNOs;  [Mn(OH);[NaOH |HCI CsOH [Fe(OH), |FeO P20s
6 MgSOs SO, LiOH H,Si0;  JAI(NOs); [CO NaOH |AL,O3; BaO
7 CU(OH)2 KoCOs [Fex0Os Hg(N03)2C3.(OH)2 Ba(OH)z AQ2SO4 Ba(OH)leOH
Pazgen S. KuHernyeckue W TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH

NPoTeKAHUs XUMHYECKUX peaKkuuid
3ajauyn  Ha pacyeTbl TEIUIOBBIX OA(PPEKTOB XUMHUECKUX pPEaKiuuid U
OTIpeJIeNICHHE TUIa peakiuu (1o TeroBoMY 3P GEeKTy: IK30- U IHAOTEPMUUECKUE).

1. Kakue cxeMbl MOKHO Ha3BaTh TEPMOXUMUYECKUMHU YPABHEHUSIMU PEAKITH?
a) 2 Hao(r) + O2(r) = 2 H2O(x) + 572 xJIx 6) 2 Ho + Oz = 2 H0O + 572 xJIx
B) 2 Ha(r) + O2(1) = 2 HoO(x) 1) Hz + O2 — H2O + 572 x/Ix
2. Kakas 3anmuch, COOTBETCTBYET dHA0TEPMUUYECKON peaKkuu?
a) C(tB) + O2(1) = CO2(r) + 394 k]I 6) CaCO3 = CO, + CaO — 310 x/Ix
3. Ilpu cxxuranuum 4,351 Mmetana Beiieiioch 173 kJx temnotel. Uemy paBeH
CHs + 20, =C0O2+ 2H,0 + Q
ITpu okuciaenuu 1t rioKo3sl BeIAETUIOCH 15,64 kJ[x TernoTel. OnpenenuTsb
CsH1206+ 60, = 6CO, + 6H,0 + Q

TepMOXUMHYECKOE YPAaBHEHUE PEAKLIMU TOPEHUSI MarHHs

TETUI0BOM A (PEeKT JTaHHOU PEaKIIUu.
4,
TETUIOBOM A (HEKT peaKiium.
S.
2Mg + Oz = 2MgO + 1127 xIx. CKONTBKO TETUIOTHI BBIJACIHUTCS MPU CTOPaHUU 2,41
MarHus.

6. [Ipu cxuranmm 21 anerwieHa Boiaeamiioch 116,0 klx temnorsl. Haiiaure
TeruioBoi addext mannou peaknuu. 2CoH; + 50, = 4C0O; + 2H0 + Q

7.
kJIx
8.

MEC€TaHa.

Tepmoxummyeckoe ypaBuenue peakuuu CHa + 20, = CO; + 2H,0 + 880

BrraucnnTe KOIM4eCcTBO TEMIOTHI, KOTOPOE BBIICIUTHCS MPU CxKUTaHuu 1121



Pasgen 7. KadecTrBeHHbIe peakuuud OOHAPY/KEHMSl OPraHMYeCKHX H
HEOPraHUYeCKHUX BellecTB
[IpakTuueckue 3aJaHusi Ha COCTaBJICHUWE YpPaBHEHUN peakluil oOHapyKEeHHs

KaTuoHOB [—VI rpynn u aHMOHOB, B T.4. B MOJIEKYJIIPHON U HOHHOHN (hopMax.

1. B tpex nponymepoBanHbIX poOupkax noa Nel ; No2 u Ne3 naxonstes
pPacTBOPBI THIAPOKCH/IA HATPHUS, XJIOPHUIa HATPUS U COJITHOM KUCIOTHI. Pacnio3HaTh
JAHHBIE BEILECTBA.

No Brimonnenue HaOmronenus BriBoIBI
OTIbITA
1. || BTpu B npo6upke Nel-
IIPOHYMEPOBAHHBIX || pacTBOp CTaj
pOOUpPKHU (burosIeTOBOTO 1IBETA;

100aBUIIH 10
KaIIsiM WHIUKATOP No2 — cunero;
JaKMYC.

No3 - kpacHoro

2. B Tpex mponymepoBanHbIX mpoOupkax moj Nel, Ne2, Ne3 nHaxomsrcs
pacTBopbl xyopuaa Oapusi, cyibdara HaTpus W KapOoHata kanus. PacrosHatb
BCILIECTBA, COCTaBUTh YPaBHEHUS PEAaKUUM B MOJIEKYJISPHOM, IIOJJHOM U
COKpAILIECHHOM BUJIE.

Ne Brimonnenue HaOmronenus BriBoanl
OITbITA
2. || BTpu B npo6upke Nel- He
MIPOHYMEPOBAHHBIX || U3MEHEHMUI;
IPOOUPKH
JT00aBHIIH TI0 No2 —BpImas OeJbli
KarJsiM pacTBop 0CaZloK;
CEpHOU KHUCJIOTHI.
Ne3 — BeIzIeMIICS a3
0e3 1BeTa M 3amaxa.

3. B Tpex mponymepoBaHHBIX MpoOUpKax HaxoaaTcs pactBopsl BemectB HC,
Na,COg3, BaCl,. Kak, He ncmonb3ys apyrue peakTHBBI paclio3HaTh BEIIecTBa?
Hanumvte ypaBHeHUs1 peakiuii B MOJIEKYJISPHOM, ITOJIHOM M COKPAIlleCHHOM UHOM
BUJIE.

4. B Tpex NpoHyMepOBaHHBIX TPOOUPKAX HAXOJATCS XJIOPUJ aMMOHHUS, HUTPAT
aMMOHHUS ¥ KapOoHaT kanus. [Ipennoxute cxemy pacro3HaBaHHs JaHHBIX BEIIECTB.
Hanumute ypaBHeHUs: peakiuii B MOJIEKYJISPHOM, MTOJIHOM M COKPAIlleHHOM UHOM
BUJIE.

5. B Tpex npoHymMepoBaHHBIX TPOOUPKAX HAXOIATCA CyIb(haT, XJI0pUI U
HutpaT HaTpus. Kak y3Hath, B Kakoil mpoOupke HaXoauTcs cyiabdar HaTpus?
Hanuivte ypaBHeHUs: peakiuii B MOJIEKYJISPHOM, MTOJIHOM M COKPAIlleCHHOM UHOM
BUJIE.



Pa3zges 8. CTtpoeHue u cBOHCTBA OPraHM4YeCKMX BeleCTB

° 3ajaHus Ha COCTABJICHUE HAa3BaHUM OPTaHUYECKUX COCTUHEHUN 10
TPUBUAJIBHOW WIM MEXIYHAPOIHOU CUCTEMATUYECKON HOMEHKIIaType

e Ha30BUTE NPUBEACHHBIE HWKE YIJIEBOJAOPOABI IO MEXKAYHAPOIHOMN

HomeHkiarype [UPAK:
CH;
CH:

| |
P Py sy CH;—CH,- C — CH - CH,OH

CH; CH; CH;
CH; - CH; CH; - CH; CH;
CHs—’(|3—(|3 — CH-CH:;—-CH; CHj—{L—CH—CHQ—CHg—CD{)H
{|2H3 l:H; (|3H3 {|3H3

2. llpuBeneHHOMY HUWXE YIJIEBOAOPOAY JaiiTeé Ha3BaHHWE I0 HOMEHKIIAType
IUPAC, ykaxxuTe CKOJIbKO NMEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX U YETBEPTUUHBIX
aTOMOB  YIJIepoJia COJIEpKUTCS B  alkaHe. M3omepom, Kakoro yrieBoaopojna
HOPMAJILHOTO CTPOEHUS SIBISIETCS IIaHHjHﬁ yraeBogopoa? Hamummure ero gpopmyiy.

a
} ChHy CH, CHy CHy
HiC~CHy CH H,C~CH-C-CH,
CH,-CH-CH, H,C—-CH, ' CH, CH,
CHs

e 3ajaHus Ha COCTABIICHHE YPABHEHHM XUMHUYECKUX PEAKIHUIl C ydacTHEM
OPraHMYEeCKUX BEIIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHUS.
1. Hanummre cTpyKTypHBbIE (OPMYIIBI COSAMHEHHH 110 X Ha3BAHUSM:

a) 2,5-TMMEeTHUITeKCeH-3;

0) 2-MOHOMETHII-3,5-TUTTPOTTMITHOHAH;
B) 2,5 - muMeTHII - 3-HUTPOTEKCaH;

r) 2,3-1uxJ10prekcaHoBas KUCJoTa;

1) 2 - aMUHOOYTaH.

2. Hamummmrte cTpyKTypHBIE (GOPMYJIBI BCEX COCAMHEHHM COCTaBa: HA30BUTE
MOJy4YEHHBIE COCTUHEHUS.

a) CgHi12; 6) C5H110H; B) C5H11N02.



o 3amaHus Ha COCTaBJICHME IIOJIHBIX M COKPAILIEHHBIX CTPYKTYPHBIX
(opMyI1 OpraHNYECKUX BEUIECTB OTAEIbHBIX KJIACCOB.

3. HanummuTe nojiHbIe U COKPAILIEHHBIE CTPYKTYPHBIE (POPMYIIBI .
2,2,3,4-TeTpaMeTUIITICEHTaH 2,3,6-TpuUMEeTHII-3-3TUITeTITaH
2,5-muMeTniarekcel-3; 2-MOHOMETHJI-3,5-TUNIPONTUITHOHAH;

2,5 - TUMETU - 3-HUTpOreKcaH; 2,3-TuXJIOPreKCaHoBask KUCIIOTa;
2 -avmuHOOyTaH. 4 - METWINHUHTCH-3  2,2-AUMETUIOYTHUH -3

2. CocraBbTe CTPYKTypHblE (GOPMYJbl TPEX AJIKHHOB, KOTOpPBIE H30MEPHBI 2
MeTuinOyTaaueny-1,3. Jlaiite um Ha3BaHUs.

e 3ajaHMs Ha COCTaBJICHHE YPAaBHEHMM  XMMHUYECKUX  PEaKIUid,
WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA C YYE€TOM MEXaHU3MOB MPOTEKaHUS
JAHHBIX PEAKIUH U TeHETUYECKON CBA3U OPTraHUYECKUX BEIIECTB Pa3HbIX KIACCOB.

BapuanrT 1

1. BzaumopeiicTBue 2-MeTWiINponaHa u OpoMa npu KOMHATHOM TeMIeparype Ha
CBETY

1) oTHOCHUTCS K peaklusM 3aMelIeHUs

2) MpOTEKaeT Mo paANKaJIbHOMY MEXaHU3MY

3) NpPUBOAUT K MPEUMYIIECTBEHHOMY 00pa30BaHuI0 1-0poM-2-MeTUIIIponana

4) mpUBOJUT K MPEUMYIIECTBEHHOMY 00pa30BaHUI0 2-0poM-2-MEeTHIIIpONaHa

5) nporekaet ¢ pa3psiBoM cBsizu C — C

6) sABIAETCS KaTAIUTUYECKUM MPOIIECCOM

2. 3aaaHa cicayromiasa cxemMa npeBpameHI/Iﬁ BCIICCTB:
H,SO, (xoni.), t°
- 1 . Y

H,
X —= Ilponanosn-2
, HCI Y
X —— XaopataH —— DTaHOI

Onpenenute, Kakue U3 yKa3aHHBIX BEILIECTB SIBJIAIOTCS BellecTBaMU X U Y
3. Hanumwure ypaBHEHHS peakuuid, ¢ TOMOLIBI0 KOTOPBIX MOXKHO OCYIIECTBUTH
cienyromue npeppameHus. [lpu Hanmcanuy ypaBHEHUN peaKIMid HCTIOJIb3YWUTE
CTPYKTYpHBIE (DOPMYIIBI OPTaHUYECKUX BEIIECTB

1500°C CHsCl, Al4C3 KMnO4, H* C,HsOH, H*
CH; - X1 2 CHse — X, — Xz — Xa
Br, KOH, H,0 KMnOg, H car, t

CoHe — X1 — Xo — C3CHO — X; — nuBUHMI

Bapuant 2
1. BzaumopeiictBue H-OyTaHa ¢ XJIOPOM MPOTEKAET

1) ¢ pa3psiBOM cBsi3el B MOJICKyJie OyTaHa

2) depe3 0Opa3zoBaHHE CBOOOHBIX PAIUKAJIOB

3) c mpeuMylleCTBEHHbIM 00pa3oBanueM |-xsopOyraHa
4) ¢ 00pa3oBaHMEM HECKOJIbKUX MOHOXJIOPIPOU3BOIHBIX



5) ¢ mpOMEXYTOUHBIM 00pa30BAHUEM YACTHIIBI
6) Ha CBETY WJIU IIPU HarpeBaHUU
2. 3ajaHa cieayrolas cxema IpeBpalleHui BeIeCTB:

CH;CH,Cl —— CH,CH,OH —— CH;CHO

¢ H; H,SO, (xonw), t°
X —= Ilponanon-2 ——

Y

Onpenennte, KAKAE U3 YKa3aHHBIX BEILIECTB SABJISIOTCS BEIIECTBAMU X U

3.Hanuimure ypaBHeHUs peakui, C TOMOIIbIO KOTOPBIX MOXHO OCYILIECTBUTh
cienyrouue npespaiieHus. [Ipu Hancanuy ypaBHEHUM peakiuid UCTIOJIb3YUTE

CTPYKTypHBIE (DOPMYIIbI OPraHMYECKUX BEIIECTB
H.0 1500°C  car,t  Br, AIBr  NH3,p,t
Al.Cs—> X1 > X - X3 - X4y —> Xs
car,t  Bry, 40° KOH KMnO,, H*
CsHio — X1 —  Xo— 1,4 — qubpom0Oytan — X3 — Xa

Pa3nen 9. UccaenoBanue U XUMHYECKHH aHAIN3 00beKTOB OMocdepsbl
e 3aaun Ha BBIYHCICHUE CPEIHETO 3HAYCHHS DKCIICPUMEHTAIBHBIX JaHHBIX,

MOTPENTHOCTH.

Bapuant 1
1. OpHuM U3 METOJOB OYMUCTKH CTOYHBIX BOJ OT ¢ocdara, IpUMECH KOTOPOTO
YCWJIUBAIOT POCT OakTepuii, siBisieTcsa ocaxiaeHue uoHa PO4 3— ¢ momoursio
KOAryJIsiuu Cylb(aToM aJlOMUHMS B IIETOYHON cpefe (Mpu ITOM noiyyaioT docdar
HATpHUsS, KOTOpPHIH 0OOpabaThIBAIOT  XJOPUIOM  Kajbllud C  oOpa3oBaHUEM
HEPACTBOPUMOTO Ocajka). Hamummre MOJEKyIIpHOE U HOHHO-MOJEKYJISPHOE
yYpaBHEHHUSI TIOCTEAHEH peaKIlu.
2. Ckonpko rpammoB Na3PO4 nano npub6asuth k 500 1 BoABI, YTOOBI YCTPaHUTH €€
KapOOHATHYIO KECTKOCTh, PABHYIO 5 MMOJIB/J1?
3. Kaxkoe xonnuectBo cynbduTa HaTpHsi HEOOX0MUMO 1S AexiopupoBanus 500 m3
BOABl TPU KOHIEHTpaMu xyuopa 3,5 Mr/m (coaepikaHue OCTaTOYHOTO XJIopa He
JIOJIKHO TIpeBbImath 0,5 mMr/m).

Bapuant 2
1. Ynanenne amMmmaka M3 CTOYHBIX BOJ| JIOCTHUTAETCS OKHCICHHEM €ro XJIOpOoM,
OpomoM m OepToieToBOW conbio (B 1mmienoyHoi cpexae). CocTaBbTe ypaBHEHHS
peaknuii OKHCICHHS amMMuaka OpoMoM (TPOAYKTHl pEaKIMH HaTpHUeBas CEIUTpa,
xjiopuj, kanus u Boga). Kakoil u3 crnoco0OoB 0Oosiee O€3Bpe/ieH B HKOJIOTHUECKOM
OTHOILIEHUH?
2. Yemy paBHa XKECTKOCTb BOJBI, €CIIM Mg €€ ycrpaHeHus K S50 11 Boxbl

notpedoBasioch npudaBuTh 21,2 r kapboHaTa HATPUS?



3. Bbluucnute NpPOIEHTHOE COAEpP)KaHWE AKTHBHOIO XJOpa B XJIOPDHOW H3BECTH
3CaCl20-Ca(OH)2-5H20.

e 3ajauM Ha BBIYKMCICHUE CPETHETO 3HAUCHUS IKCIICPUMEHTAIbHBIX TAHHBIX,
MOTPEIIHOCTH

1. [lpu BbHIIOMHEHWH aHalM3a W pacyeTa MacChl MCKOMOTO KOMIIOHEHTa B
aHanu3upyeMor mnpoOe ObUIM MOdy4YeHbl cienyroue pesynbrarsl, T: 0.239276,
0.238723, 0.23876, 0.23091, 0.23801, 0.23988, 0.2405. TouyHOCTH oOmpeneneHus
coctaBisuia 0.001. OkpyrnuTh pe3ysbTaThl C YYE€TOM 3HAYUMOCTH, IMPOBEPUTH HaA
COOTBETCTBUE €IUHUYHBIX PE3yJbTATOB  OOIIEH COBOKYMHOCTH, IPOBECTHU
CTaTHUCTHYECKYI0 00pabOTKY U MPE/ICTaBUTh pe3yabTaT aHAIN3A.

2. Tlpu BBIMOJHEHWM aHaAIW3a M pacuyeTa MacChl MCKOMOTO KOMIIOHEHTa B
aHaNM3UpyeMor mpoOe ObUIM MOJy4YeHbI CleAyloliue pe3yiabTaThl, I: 2.393, 2.382,
2.384, 2.380, 2.39298, 2.3908, 2.58324. TouHocts onpeaenenus cocrasisiia 0.001.
OKpyrJIMTh pe3yibTaThl C yYE€TOM 3HAYUMOCTH, IPOBEPUTh HAa COOTBETCTBUE
€UHUYHBIX PE3yJIbTATOB OOIIEd COBOKYMHOCTH, TMPOBECTH CTATUCTUYECKYIO
00paboOTKy M MPEICTaBUTh PE3YIbTAT aHAIIM3A.

3. Tlpu BBIMOTHEHWM aHANIM3a U pacyeTra MacChl MCKOMOTO KOMIIOHEHTa B
aHaJIu3upyeMoi npoOe OBLIN MOJY4YeHBI claeayromue pe3yabratsl, T: 0.0993, 0.0862,
0.0876, 0.0878, 0.90298, 0.9089, 0.0862, 0.0804. TouyHOCTH oOmpeaCTECHUS
coctaBisuia 0.001. OkpyriuTh pe3ysbTaThbl C Y4€TOM 3HAYUMOCTH, IMPOBEPUTH Ha
COOTBETCTBHE €IMHMYHBIX pE3yJbTaTOB OOLIEH COBOKYIMHOCTH, MPOBECTHU
CTATUCTUUYECKYIO0 00pabOTKY U MPEJACTABUTH PE3yIbTaT aHATU3A.

4. Tlpu KOMIUIEKCOHOMETPUYECKOM OIPEEICHUH OOIIEeH KECTKOCTH BOJbI B
poIecce TUTPOBAHUS TMOIYUEHBI cileAyromue pe3ynasratsl, mit: 10.25, 10,05, 10.10,
9.90, 9.85, 7.10, 10.15. KoHuentpauust cranaaptHoro pactBopa JO/TA paBHa
0.09452 monw/n (COATA), 06bem anukBoThl Boabl 50.00 mu (VH20). [Ins kaxmaoro
o0BeMa paccYUTaTh >KECTKOCTh. MCKIIOUHTH TpyOble EIUHUYHBIE PE3YJIbTAThI
[IpoBecTn cTaTuCcTUYECKYIO 00PaOOTKY M MPEICTABUTh PE3YIbTAT aHAN3A.

e3a/aud Ha ONpPEACIICHUE METAVIOB, HEOPraHUYECKUX AaHUOHOB U
OpraHUYECKUX BEIIECTB B TEXHUYECKOM BOJIE PA3HOIO HA3HAUECHUSI.
1. O6HapysxkeHue HOHOB Pb?+ |
B mpobOupky BHecam 1-2 Mu ucciemyemMoro pactBopa M qo0aBmil 1 Karuio
ceexenpurotoBiennoro 0,2% pactBopa cynbbhuaa HaTpus. B mpuCyTCTBHH HOHOB
CBHHIIa 00pa3yeTcs YepHbIi ocafoK. Peakius UaeT no ypaBHEHHUIO:
Pb2*+ S2 = PbS
2. O6napyxenue noHo xene3a (Fe2+)
I'exkcatimanogeppar (III) kanus, B kucioi cpeige oOpazyer ¢ kaTuoHoMm Fe
0CaJIoK TYpHOYJIEBO CUHM TEMHO-CUHETO 1IBeTa. Peakiius ujaet no ypaBHEHUIO:



K+ Fe?'+ [Fe(CN)s]s = KFe[Fe(CN)e]4
K 1 mn uccrnenyemoit Boabl no0aBui 2-3Kamid pacTBOpa CEPHOM KHUCIOTHI U 2-3
KaIllJll pacTBOpa peakTUBa.

3. OOHapy:xeHue noHoB xeine3a (Fe3+)

I'excanmmanodeppat (I11) kanuas crabokucioit cpene ¢ katuoHom Fe obpazyet
TEMHO-CUHUM 0CaJIoK OepIMHCKOM J1a3ypu. Peakiiust uaeT no ypaBHEHUIO:

K* + Fe**+ [Fe(CN)s]s = KFe[Fe(CN)g]
K 1 mn uccnenyemoii Boasl mpubaBuil 1-2 Kamiv pacTBOpa COJIIHOM KUCIOTHI U 2
KaIjIi pacTBOpa peaKTHBa.

4. O6mnapyxenne nonos meau(Cu®").

B dapdopoByro yamky moMecTUTh 3-5 MIJI UCCIIEyeMOH BOJABI, OCTOPOKHO
BBIMMAPUTH J0CyXa W Ha mnepudepuilHyr0o dYacTh TSITHA HAHECTH  KaIlIio
KOHIICHTPUPOBAHHOTO pacTBopa aMMuaka. [losBieHWe WHTEHCUBHO CHHEH WU
(uoneToBOl OKpacKku CBHAETENLCTBYETE O mpucyTcTBuu Cu?*

5. KadecTBeHHOE OTNpeJeIIeHuEe XJIOPHUJIOB.

B npoOupky oréepute 5 M uccienyemoit Bojibl 1 106aBbTe 3 karum 10%Horo
pactBopa HUTparta cepebpa. [IpubnusnurenpHOe coepikaHne XJIOPUIOB OTPEICITUTE
0 OCAJKy WJIK TOMYTHEHHIO.

KonuuectBeHHOE omnpeenieHrne XJIOPUI0B TUTPOBAHUEM.
B konumueckyro kosi0y mnomectute 100 M Bombl, mpubaBeTe 1 M 5%
pacTBopa Xxpomata kamus u turpyite 0,05H pactBopom HuTpaTa cepebpa mpu
MOCTOSIHHOM B30aJIThIBAHUU JI0 MOSIBJICHUS CTA00KPACHOTO OKpaIINBaHUSI.
Conepxanue XJI0pua0B (X) B MI/J1 BRIYUCITUTE TIO hopMyJie:

1,773 100 -V- 100 X =

rne 1,773 — wmacca XJIOpHUI-
noHoB (mr, okBuBasmeHTHas 1 mm Touno 0,05H , pactBopa HHTparta cepebpa);
V — 00BEM pacTBOpa HUTpaTa cepedpa, 3aTpadyeHHOT0 Ha TUTPOBAHUE, MII.

6. KadectBenHoe ompeneneHue CynbhaToB.

B npoGupky Breitte 10 M uccneayemoit Bozsl, 0,05 M1 CONSHOM KUCTOTHI U

2 mu 5%mHoro pactBopa xiopuaa 6apus, nepememaite. [1o xapaktepy BbITIaBIIETO
ocaJiKka ONpeesInTe OPUEHTUPOBOYHOE COJIepKaHue CyIb(paToB: MPU OTCYTCTBUU
MyTH KOHIIGHTpalus Cylb()aTHoHOB MeHee S5 wmr/m; mpu ciaboi MyTwH,
MOSIBJISIONIEHCS HE cpa3y, a uepe3 HeCKOJIbKO MUHYT, — 5—10 Mr/mn; mpu cnaboi
MYTH, TIOSBIISIONICHCS cpasy mocie nodasnenus xiaopuaa oapus, — 10-100 mr/m;
CWIIbHAs, OBICTPO oOcefaroiasi MyTh CBUAETEIBCTBYET O JIOCTATOYHO BBICOKO
M coaepkanuu cynbdatrnoHoB (6osee 100 mr/im). I V

4.2.3 TIpakTHKO-OPHMEHTUPOBAHHDIE 3aIaHUS

[IpakTUKO-OpUEHTUPOBAHHBIE pPACUYETHBIE 3aJaHHUS HA JUCIIEPCHBIE CHUCTEMBI,



HCIIOJIb3yeMbI€ B OBITOBOM

1. 301010

)51 HpOI/I3BOI[CTB€HHOI>'I ACATCIIPHOCTH YCJIOBCKA

HazBanue teMbl

Tema 1.2. «Ilepuonnueckuii 3akoH u Tadbauua J1.1.
Menneneesa»

Pe3ynpraT 00yueHus

XapakTepu3oBaTh XUMHUUECKHUE DIIEMEHTBI B COOTBETCTBUU
C UX MOJIOKEHUEM B MEPUOINYECKON CUCTEME XUMUUYECKUX
hiemeHToB [[.J. MennaeneeBa

OO01HMe KOMIIETEHIIN

OK 01, OK 02

I[O CCPCANHBI 50-x TroaoB IIpoIuIOro CTOJCTUA CUHUTAIN, YTO 3TOT MCTAJI -

OJHH U3 CaMBbIX MaJIOIIOJIC3HBIX MCTAJIJIOB. Panu 06J'Ia):[aHI/I$I 9TUM MCTAJIJIOM BCJIUCH

BOIHBI, MOpadoLIaIKCh TOCYAApCTBA, ChIH YOMBaeT OTHA, OpaThs yOMBaJIMU CECTep,

JIETU CBOMX MaTepem.

I'mbnu uenble HapoIbl, NPEBpPAIATUCh B MYCTHIHU

IIOJOPOJAHBIC Kpas, IMOTOKAMH JIMJIIACh KPOBb U HCJIILIMHU pPCKaMHU - CJIC3bI U IIOT.

CKoJBKO JTI0fei morudIio

U CKOJIBKO eIlle MOruOHeT B 60phOe 3a 00J1aJaHne dSTUMH

MCTaJIJIOM, 3HACT, HABECPHOEC, OAUH bor. Yto xe 710 32 KpOBO)KaJIHI:Jﬁ MeTan?

1. HazoBurte MeTaji.

2. CocTaBbTe JEKTPOHHYIO (POPMYITY 3TOIO aTOMa.
3. ITonmoxxenue B Tabmuie [[.M. MenaeneeBa 3Toro Merajuia.
4, OmMmuTe XUMHYECKUE CBOMCTBA DTOT0 METAaJLIA.

5. Onumure (1)I/I3I/I‘-IGCKI/I€ CBOMCTBA ATOT0 MeTaJlja.

6. I'1e mpumeHseTcst TOT MeTal?

2. MeTajliibl 1 HEMETAJLIbI

HaszBanue TeMel

Tema 1.2. «I[lepuogundeckuii 3akoH u Tabnumna J[. 1.

MenngeneeBa»

PesynbraT oOyueHus

XapaKTepru30BaTh XUMUYECKUE SJIEMEHTHI B COOTBETCTBUU
C UX MOJIO)KECHUEM B IIEPHOJUYECKON CUCTEME XUMUUYECKUX
pnemenToB .. MenneneeBa

OO0111e KOMITETEHIINU

OK 01, OK 02

NepemeHa, nepemeHa
3anunBaeTca 3BOHOK

HaKoHel — TO OH 3aKOHYEeH,

Hapoeanusbiii ypok!
[epHyB cepy 3a KOCUYKY,
Mwumo marHuim npobexkan,

Wop, 3 knacca ncnapuncs,




ByaTo BoBce He bbiBan.

®TOp nogKer cny4yanmHo soay,

XNOp YYXKYIO KHUXKKY Cben.

Yrnepog B4pyr ¢ BO4OPOAOM

HeBmanmkoto ctatb ycnen.

Kanun, 6pom, B yrny AepHyTbCA:

He nopoenAat anekTpoH.

Kucnopog — wanyH Ha 6ope

MMMO NpOoCKaKan BEPXOM.

1. Harmucath 25eKTpoHHBIE (POPMYJIIBI BCEX AIEMEHTOB

2. JlaTh xapaKTepUCTUKY UX MMOJIOKEHUs B Tabymniie MeHeneesa.

3. PacnosioxuTe JaHHBIE BEIIECTBA B MOPSIKE YBEIUUCHHS UX aTOMHBIX Macc.
4. BpINUIIUTE 3JIEMEHTH HEMETAJUIBI M PACIIOIOXKUTE WX B TOPSJIKE YBEIMUCHUS
aTOMHOTO pajaunyca.

5. TI'’me mpuMeHSIOTCS BEIIECTBA, OMTMCAHHBIE B TEKCTE?

3. MoJioko

HasBamme TeMb Tema 1.3. «/lucnepcHble cucTeMbl U PaKTOPHI UX

YCTOMYUBOCTH»

P€3y.]'IBTaT O6yTI€HI/I}I Paznuuath UCTUHHBIC PaCTBOPLI, KOJINIOUIHBIC
PaCTBOPLI U TPY60,III/ICHGPCHBIG CHUCTCMBbI Ha OCHOBC
XUMHUYCCKOI'O OKCIICPUMCHTA

OO01H1e KOMIETEHIINN OK 01

[TogouB KOpOBY, X03si1Ka HAJIWJIA B TOPILIOK 2 JT MOJIOKA C KUPHOCTHIO 4,6%.
BricriaBmmiics 3a 1eiblid 1€Hb TOJICTHIN MYIIUCTBIM KOT MPBITHYJ HA CTOJ Y CIIU3AJT
200 r OTCTOABIIMXCS CIUBOK € )KUPHOCTHIO 15%. IInoTHOCTH MOJIOKA MPUHATH 3a 1

3
r/cm®.

1. [ToxcuuTaiiTe, MHOTO JIM dKHUPA OCTATIOCHh B TOPIIKE.
2. CKOJIBKO TPaMMOB KHUpPa CheJl KOT?

Omeem. Kot cben 30 1 xupa u3z 92 r. OtBetr: OcTtanock 62 T, 4TO COCTaBUT
KUPHOCTh, paBHYIO 3,4%.

4, ®ypaunjauH

HaspaHie TeMbI Tema 1.3. «/lucniepcHble cucteMbl U (PaKTOPBI UX

YCTOMYMBOCTH»



Pe3ynpraT 0Oyuenust |Paznuyarh HCTUHHBIE PACTBOPHI, KOJIJIOUIHBIE PACTBOPHI U
rpyOOIUCIIEPCHBIE CUCTEMBI HA OCHOBE XMMHUYECKOTO
DKCIIEPUMEHTA

OO011Me KOMITETEHIINHU OK 01

Yerbipe TONPSAA CHEACHHBIX MOPOXKEHBbIX oOepHynuch 11 Hactu
TEMIIEPATYpOl M aHrMHOW. Bpau HazHaumy €d movamie Mnojockarb ropiao 2%-m
pacTtBOpoM ¢yparinHa.

1. PaccunraiiTe Maccy pacTBOpa ¢ MaccoBOU foiier 2%, eciid Kaxaasi MU0 BECUT
o 0,5.

2. Ckonbko 250-rpaMMOBBIX CTaKaHOB ATOTO CPEACTBA MOMAJO B KaHAIMU3AIUIO, €CITU
OBLJIO M3PACXO/J0BAHO BOCEMb CTaHIAApTOB ¢ypauminuHa mo 10 TabieTox Kakabiii?
Kaxxnas nmmmronsg Becut no 0,5 T.

5. Aym

HasBaHue TeMbl

Tema 1.3. «/lucnepcHble cucTeMbl ¥ PaKTOPHI UX

YCTOMYUBOCTH»

PGSyHBTaT O6yq€HI/I$I PaznuuaTh UCTUHHBIC PacTBOPLI, KOJIJIONIHBIC PACTBOPHI U
FPY60,I[PICH€pCHBI€ CHUCTCMBI Ha OCHOBC XUMHUYCCKOT'O
OKCIICPUMCHTA

OO01me KOMIIETEHIIAN OK 01

«JTasioHHOe» 12-IUTPOBOE BEAPO HECHIJIbHASI CTPYsS BOJBI 3arlojHSET 3a
MUHYTY. BbI ipocTosiin o aymem 5 MuH.

1. CKOJIBKO JIUTPOB BOJIBI YOKAJIO B KAHATU3AIUIO?
2. Kakag Boga cunraercs muTbeBOM?
3. MOHO JIU MBIThCS TEXHUYECKOU BOJOM?

Omeem: 60 1. (3TOTO C TMXBON XBATHUT, YTOOBI aKKYpaTHO BHIMBITh CJIOHA.)
6. CTupka.

HasBaHue TeMbl Tewma 1.3. «/lucnepcHble cucTeMbl B PaKTOPHI UX

YCTOMYUBOCTH»

PesynbpraT oOydenust |Paznudarh HCTUHHBIE PACTBOPHI, KOJJIOUIHBIE PACTBOPHI U
rpyOOIMCTIEPCHBIE CUCTEMBI HA OCHOBE XHMHUYECKOTO
DKCIIEPUMEHTA

OO0111e KOMITETEHIINU OK 01

VYxons Ha paboTy, MmaMa nopyuuiia Kcrolie noctupaTth THOJIb U CBECTH IMSITHO
OT p’KaBUYMHBI JIMMOHHOW KuCIOTOW. [lokomaBmmch B KHHTe «/[OMOBOICTBOY,
Kcroma nonsina, 4ro Hy:kHO npurotoBUTh 10%-ii pacTBOp KHUCIOTHI U MOTIPY3UThH
Tyaa Ha 30 MUH TKaHb C PYKaBbIM IIITHOM Pa3MEPOM C €€ JIAJIOIKY.




1. Bbynp Bbl Kcromei, ckoibKo B3suId Obl BOJBI U KUCIOTHI ISl TPUTOTOBIICHUS
pactBopa?

2. W3 kakoro Marepuana cieiaaHa eMKOCTb, B KOTOPOH BBIBOAMIIN ObI MATHO?

3. Ilpuronaurcs jau 3TOT OMBIT B Baulel Oyayiien npodeccuun?

/. IloBapeHHas cOJIb

Hazpanue TeMbl Tema 4.2. «OU3UKO-XUMHUYECKHE CBOMCTBA

HCOPraHM4YCCKUX BCIICCTB»

PGSYHBT&T O6yquI/ISI 'Y cTaHaB/IMBAaTh 3aBUCUMOCTD (bPISI/IKO-XI/IMI/I‘ICCKI/IX
CBOMCTB HCOPTaHUYCCKHUX BCUICCTB OT CTPOCHUA
dTOMOB U MOJICKYIJI, d TAKKC THUIIA
KpI/ICTaJ'IJ'II/I‘IGCKOI‘/’I PCUICTKH

OO1re KOMICTECHIIUH OK 01, OK 02

N3BectHo, yto B Mupe pAo0biBaeTcs mpumepHo 100 MUIUTMOHOB TOHH
MOBapeHHOM coju B ToJl. Ha nuieBbie HYXIbl pacXOAYyETCsl OKOJIO OJTHOU YETBEPTOM
gacTu 3Toro konudectsa. Kyna ke umer octaiabHas coib?

IToBapeHHast CoOJib COBEpIIEHHO HEOOXOAWMa IPU TMPOU3BOJCTBE MSICHBIX H
pPBIOHBIX  KOHCEPBOB, OHA MCIIOJB3YETCSI B  METATYPrUYECKOW  OTpaciH
MPOMBIIIJIEHHOCTH, TPH 00padOTKE MEXOB U Pa3UUYHBIX KOX, B TMpoliecce
IPUTOTOBJICHUS MbUIA, UAET JJIs MOJyYeHUs] KAIbIIMHUPOBAHHOMN COJIBI, MPUMEHSIETCS
B MemauiuHe. OCHOBHOW  TOTpeOUTENb COJIM -  XHMHYECKas  OTpacib
IIPOMBIIIJICHHOCTH. B 3TOi 00JacTH HMCIHOJB3yeTcs HE TOJIBKO cama COJb, HO H
AJIEMEHTHI, COCTAaBJISIONIME €e. B mpoliecce 3JIEKTpoiu3a €€ pacTBopa IMOIydaroT
XJIOp, BOJIOPOJ M enkuii Hatp. M3 pacTBopa €IKOro HaTpa IOJY4YalOT TBEPIYIO
ea04b - KaycTuk. CoeuHss BOJOPO/] C XJIOPOM, MOJTYyHaIOT COJISTHYIO KUCIIOTY

3aganue:

COCTaBbTE YPaBHEHUSI, OITMCAHHBIX B TEKCTE PEAKIIUN

8. AMMHaK

HaszBanue TeMbl Tema 4.2. «OU3NKO-XUMUUECKHIE CBOMCTBA

HCOPTaHNYCCKHUX BCHICCTB»

PesynbTraT 0OyueHust |YcTaHaBIMBATH 3aBUCUMOCTD (PU3UKO-XUMUYECKHUX
CBOWCTB HEOPTaHMYECKUX BELIECTB OT CTPOEHHUS
ATOMOB M MOJIEKYJI, & TAKXKE THIA
KPUCTAJUIMYECKOUN PEIIETKH

OO0mre KOMIETEHIINN OK 01, OK 02




[Tocne ypokoB Muia nojomén k [lete u npoTsaHyn eMy YUCTBIN JUCT OyMaru.
OTO - MUCHBMO, HAallMCAHHOE HEBUAMMBIMHU UYEpHUJIAMH, - CKazayl oH. Ilomepxu ero
HaJl YalllKOM C HAIIATBIPHBIM CIOUPTOM, U Thl yBUIHUILIbL, YTO TaM HamucaHo. IleTsa
IPUILIENT TOMOW, B3sJ1 B aIlTEUYKE HAIUATBIPHBIA CHUPT, MEPEIWI €r0 B YallKy U
nojepkan Haa Hed juct Oymaru. Ha Oymare neHCTBUTENBHO TOSIBUJIICS TEKCT
MaJMHOBOro 1BeTa. M 310 ObUIO pelieHue AoMaiHen 3anayu no maremartuke! [ets
nobexxan 3a TeTpaablo, 4yToObl mepenucath Tyna pemeHue. Ho moka on Oeran,
HAJIUCh ncyesia. Ilepen HAM CHOBa OBLIT YUCTHIN JIACT.
1. Kaknmu "gyepamiamn" OBLIIO HaIlUCAHO MCHMO?
2. Yro Ilers pomxeH Obl1 chenarb, 4YTOObI HAAMUCh CHOBA MOSBUJIACH?
3. Uto HYKHO c/ienath, YTOObl HAJMUCh MOSBUIIACH U OO0JIbIlIEe HE ncye3ana’?
4. Kakylo KpUCTaJUIMYECKYIO pelIeTKY UMEeT aMMHAK?
5. Kakoii Tun cBsizu B MOJIEKyJIe aMMHUaKa?
6. OnumuTe NpUMEHEHNEe aMMHUaKa B OBITY.

9. Hon

«
HazBaHue TeMbl Tema 4.1 «Knaccuduxaiys, HOMEHKIATypa U CTPOSHUE

HCOPTAHUYCCKUX BCUICCTB»

P€3y.]'IBTaT O6yTI€HI/I}I KJIaCCI/I(l)I/IHI/IpOBaTB HCOPTaHUYCCKHC BCIICCTBA B

COOTBCTCTBHH C UX CTPOCHUCM

OO01me KOMIIETEHIIAN OK 01

Ha Genyto canderky npoiwyii Hoja, MONBITAINCH BBIBECTH €T0 C ITOMOIIBIO
orbenuBatens «llepconby, 3aTeM XJIopHas U3BECTh, HO MIATHO HE UCUYE3IO.
UTtoObl ynmamuTh MATHO, KakKoe CPEJCTBO HAJAO HMCIOJB30BAThCH  C
OKHCJIMTEJILHBIMH MJIA BOCCTAHOBUTEIBHBIMU CBOMCTBAMU?
3aganue:
1.Hanumyte KaueCTBEHHYIO PEAKIIMIO Ha omnpeaesieHre oaa?
2.0nuimTe IpUMEHEHHE Hojia B OBITY.
3.B kakux mpoykTax coaepKuTcs Hom?
4. Kaky1o KpUCTAINIMYECKYIO PEIIETKY UMeeT o ?
5.Kakoii Tun cBsi3u B MoJieKyJie ioaa?

10. «CoeqmHeHHs cepb»

HaspaHie TeMbl Tema 4.1 «Knaccudukanus, HOMEHKIATypa U CTPOSHUE

HCOPTaHNYCCKUX BCHICCTB»

PesymbTat 00ydeHus KnaccuduumpoBaTh HEOpraHMYECKUE BEIICCTBA B

COOTBCTCTBHH C UX CTPOCHUECM

OO0111e KOMITETEHIINHU OK 01




Ha 3aHATHAX XMMHYECKOrO KpyKKa YdallMecs HCCAeAOBAIA IPOCTOE
BELLECTBO JKEJITOr0 1[BETa, HEPACTBOPUMOE B BOJIE.

[Ipy cokuraHuM 3TOrO0 BELIECTBA B KHUCIOPOJE OOpa3oBayicsl ra3 C PE3KUM
3amaxoMm. Korga ras pactBopsuii B BoJie, MOJIy4aJics pacTBOpP, B KOTOPOM OKpacka
JaKkMyca CTaHOBWJIAch KpacHoil. Eciam e B koji0y ¢ rasoM HalWBalId pPacTBOP
TUAPOKCUIA HATPHUsL, TO 3amax rasa ObICTPO ucye3al.

1. Omnpenenute cocTaB UCCAEAYEMOIO BEIIECTBA U 3aIIUIIMTE €r0 Ha3BaHUE.
2. CocraBbTe 3 ypaBHEHHMS peakUui, KOTOpble ObUIM MPOBEACHBI YYAIIUMHUCS B
IIPOLIECCE €T0 PACIO3HABAHMUS.

3. Kakyroo KpuCTalTMYeCKyIO PeIIeTKy UMeeT cepa?
4. Kakoii TiN CBSI3U B MOJIEKYJIE CEPhI?

11. Kap6okcutepanus

HaspaHue TeMbl Tema 4.1 «Knmaccuduxanys, HOMEHKIATypa U

CTPOCHUC HCOPIraHNYCCKUX BCUICCTB»

Pe?)yJ'IBTaT 06yquI/151 KJ'IaCCI/I(l)I/IIII/IpOBaTB HCOPTaHNYCCKHNEC BCIICCTBA B

COOTBCTCTBHUH C UX CTPOCHUCM

OO01me KOMIIETEHIIAN OK 01, OK 02

A 3HaKOMO JIM BaM TIOHSTHE «KapOoKcuTepamnus»? B TepaneBTHUECKUX MeNIX
UCIIOJIB3YIOT ra3000pa3Hoe BeecTBo. [1o 3Toi npuynHe mo1I00HYI0 METOUKY
HA3bIBAIOT «T'a30BBIMH YKOJAMU». JTa METOJIMKA UCTIONB3YyeTCs JIJIS JICUCHHUS
CEPIIEYHO-COCYIUCTHIX 3a00JI€BaHUM, TTOBBIIICHUS STTACTUYHOCTH KOXkH. [loBbITIIEHUE
coJiep KaHMsI ATOTO ra3a B KPOBU FOBOPUT O HEKa4eCTBEHHOM (PyHKIHM KpoBH. Camoe
yIIUBUTEIBHOE, YTO OHO UCIOJIb3yeTCs B TBEPIOM BUJIE B MUIIEBOM
MIPOMBIIIJIEHHOCTH JIJIsl XpaHEHUS U MEPEBO3KHU NPOJYKTOB: PhIOBI, Msica,
MOPOKEHOTO.

3ananue. Beibepure o1MH NpaBUIbHBIN OTBET:
1. O xkakoMm BemiecTBe UAET peub?
A)yrnekucnslii ra3 b) kuciopoa B) aMMHUak
2. KakumMu XUMHYECKUMU CBOMCTBAMHU 00JIaJa€T 3TO BEIIECTBO?
A) KucnoraeiMu b)) ocHOBHBEIMU  B) aMm(bOTEpHBIMU
3. C ueM MOXKET BCTYIAaTh BO B3aMMOICHCTBHE?
A) ¢ BOJI0¥, OCHOBHBIMH OKCHJIaMH, IIEJI0YaMH, HEKOTOPHIMHU COJISIMU
b) ¢ Bos10#, KUCIIOTHBIMU OKCUJIaMH, 111€JI0YaMHU, HEKOTOPBIMU COJIIMHU
B) ¢ BomOH, KHCIIOTHBIMU OKCHJIAMH, KACIOTaMHU, HEKOTOPBIMH COJISIMH

4. C noMouipo Kakoro BEUIECTBA €ro MOKHO OOHAPYKUTh?



A) ®enondranenna b) GpoMHOM BOABI B) M3BECTKOBOM BOIBI

5. IlpuBegute pakTbl, KOTOPHIE JOKA3BIBAIOT OTPULATENBHOE BIMSHHUE 3TOrO ra3a Ha
KEITYZ0UYHO-KUIIEUYHbIH TPAKT YEJIOBEKA.

12. IoayuyeHue xJjopa

HasBanue temel Tema 5.2. TepMoguHaMuUeCcKue 3aKOHOMEPHOCTH
[IPOTEKAHUs XUMUUYECKUX peakiuii. PaBHoBecue
XUMHUYECKUX pPEaKIUN

HCCJ’I@I[OB&TB BJIMSAHUC U3MCHCHUA KOHILICHTPAIUN
BCUICCTB, pCAKIIMU CPCAbI U TCMIICPATYPblI HA CMCUICHUC
XUMHUYCCKOI'O paBHOBCCH:A

Obuwe KoMIeTeHMN |k 01 OK (2

Pe3ynbpraT 00yueHus

B 1867 romy [JluxoHoMm Obu1 pa3zpaboTaH METOJ TMOJYy4YEHHUs XJopa
KaTaJUTUYECKUM OKHCIEHHEM XJIOPOBOJOpOJa KucIopoaoM Bosayxa. I[Iporecc
JIukoHa ceroiHsl HCIONB3yeTCs TMpH PEKyNepaluu XJIopa U3 XJIOPOBOIOPOAA,
SIBJISIIOIIETOCS  TMOOOYHBIM ~ MPOAYKTOM TPU  TPOMBIIIICHHOM  XJIOPUPOBAHUU
OpraHUYECKUX COCTUHCHHM.

YcTaHOBUTE COOTBETCTBUE MEXIY (DAKTOPOM M CMEIIEHHUEM paBHOBECHUS MJIA

peakiuu, ypaBHEeHHE KOTOPOil
4HCI(r)+O2(r) <> 2H20(1) +2Clo(1) + Q

dakrop [TonmoxxeHnue paBHOBECUS
A) IloBbllIEHNE TEMIIEPATYPHI 1) CMecTHTCS BIIPaBO
b) YBenuuenus naBneHus 2) CMecTUTCS BIEBO

B) YBenuuenue konuenTpanuu O; 3) He usmenurcs

I') Ymenbmenue konnentparymu HCI

J1) I[IpuMeHeHne Kataiu3aropa

13. OTtniaen

HaszBanue temsl Tema 5.2. TepMoguHaMHuuecKue 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUUYECKUX peakuuil. PaBHoBecue
XUMHUYECKUX PEaKIIUi

VccnenoBaTh BIMSIHAE U3MEHEHUSI KOHUECHTPALMU
BEILIECTB, PEAKLIUH CPEABI U TEMIIEPATYPHI HA CMEILICHUE
XUMHYECKOTO PAaBHOBECHS

OO1me KoMneTeHInH OK 01, OK 02

PesynbTaT 00y4yeHus

ODTUJIEH— JIETKO BOCIUIAMEHSIONIMICS TOPIOYUN ra3; WHOTJAa MPUMEHSETCS B
UHTAIALMIX B KauecTBe aHecTeThKa. OOBIYHO HE OKA3hIBAET HUKAKOTO TOKCUUYECKOTO
BO3JEHCTBHUS, OJTHAKO TOCJIE €ro BABIXaHHUS Yy OOJBbHBIX YACTO PA3BUBACTCS TOIITHOTA



U pBOTa. YCTAaHOBUTE COOTBETCTBUE MEXIY (PAKTOPOM U CMEIICHUEM pPABHOBECHUS
1S peakuuu, ypaBHenue kotopod CoHe(r) «» CoHa(r) + Ho(r) - Q

dakrop ITonoxeHue paBHOBECUS
A) IoBbImieHUE JaBICHUS 1) Cmectutcst BIpaBo

b) YBenuuenue remnepatypbl 2) CmecTHUTCS BIEBO

B) VBenuuenue konnentpaunu CoHs 3) He uamenurcs

I') Ymenbienue konuentpanuu CoHg

J1) llpumenenue kaTaauzaropa

14.CepHblii aHTUAPUI

HaszBanue temel Tema 5.2. TepMoguHaMHuuecKue 3aKOHOMEPHOCTH
NPOTEKAaHUsI XUMHYECKUX peaklnil. PaBHOBecue
XUMUYECKUX PEaKIUi

MCCH@HOB&TB BJIMSAHUC U3MCHCHUA KOHLICHTPAIUN
BCUICCTB, pCaKIIUU CPCAbI U TCMIICPATYPhI HA CMCIICHUC
XUMHUYCCKOI'O paBHOBCCHUA

OOmme KoMmeTeRIMA | 01, OK 02

PesynbpraT 0Oyuenus

Oxkucnenue SOz B SO3 B IpUCYTCTBUM KaTaln3aTopa — okcuaa BaHagus (V):
[TomyueHHBI OJIEyM TEPEBO3AT B JKEJIE3HBIX HHUCTepHax. M3 ojeyma MOTydaroT
CepHYIO KHUCIIOTY HYKHOW KOHIIEHTpAIlMW, TpUJIMBas ero B Boay. s cMmemeHus
XUMHUYECKoro paBHoBecus oOpatuMoit peakmuu 2SO2(1)+02(1)«-2S03(r)+Q B
CTOPOHY MCXOJIHBIX BEIIECTB HEOOXOAUMO:

1) VBenu4uTh JaBICHHE
2) IToBBICHTH TEMIIEPATYPY
3) IloHu3uThk TEMIIEPATYPY

4) BecTu KatanuzaTop

15.byraaunen

Tema 8.3 «Opranuyeckue BEIIECTBA B
PKU3HEIEATEIHbHOCTH YEIOBEKA»
OOGOCHOBBIBATh 3HAUCHUE U MPUMECHEHUE OPTaHHUICCKUX

HaszBanue teMbl

PesynbraT oOyueHus
BEIIECTB B OBITOBOI M MPOM3BOICTBEHHOM JCATEIHBHOCTH

OO6mre KOMIETEHIINN OK 01, OK 02

B mavane XIX Bexka B AHIIMHM CTald MOIHBIMH IUIAIA U3
BOJJOHEITPOHUIIAEMOM TKaHW, Ha3bIBA€Mble MAKMHTOLIAMH. OJTO Ha3BAaHUE OHHU
MOJyYUIM B YECTh AaHIMVIMICKOro XuMHKa U u3zoOperatens Y. MakuHTomia,
MPEIIOKUBILIETO MPONUTHIBATH MUIAIIEBYIO TKAaHb PACTBOPOM HATYpaJbHOTO KaydyKa.
OnHaKoO Ha COJIHIE TAKHE IUIAIIH CTAHOBUJIMCH JIMIIKUMH, & B MOPO3HYIO MOTOAY —
JIOMKUMH. JTH HEAOCTATKU YCTPAHWII IPYyTrou BbLaaromuics anrnyadud Y. [ynsup.



[louemy muiameBasi TKaHb UMEJIa TAKUE HEJOCTATKH.

[Ipennoxure cnoco0 ycTpaHeHUs X, IOBTOpUB oTKpeITHE Y. ['ynbupa.
Kaxk HazpIBaeTcs 310 coequHeHnE?

Hanumure cTpykTypHYI0 OpMYIly 3TOTO BEIIECTBA.

I'ne npumeHsieTCs 3TO BEMIECTBO B HACTOSAIIEE BpEMS?

Ok wnE

16.MoJiouHast KHCJI0TA

Tema 8.3  «OpraHuueckue  BelIeCTBA B
PKU3HEICSITETHHOCTH YeJIOBEKa»

HazBaHue TeMbl

PGSYHBTaT O6y‘ICHI/ISI OOOCHOBBIBAaThH 3HAYCHHUE U MMPUMCHCHHC

OPraHUYCCKUX BCIICCTB B OBITOBOM U

OO1re KOMICTCHIIUH OK 01, OK 02

[TpomMe)yTOUHBIM TPOJYKTOM OOMEHA Yy TEIUIOKPOBHBIX >KMBOTHBIX SIBIISCTCS
MOJIOYHAsl KUCIIOTA. 3amax 3TOM KUCIOThl KPOBOCOCYIIIME HACEKOMBIE YIIABIMBAIOT Ha
3HAYUTEJIBHOM PAacCCTOSHUU.

3amanue

1. Tlouemy HacekoMble (KOMaphl) OBICTPO HAXOSIT CBOIO KEPTBY?

2. YcranoBute (popMyiny MOJIOYHON KHCIIOTHI, KOTOpas IMOMOTaeT HACEKOMBIM
HaXOJUTh TEIUIOKPOBHBIX >KUBOTHBIX, €CJIM MACCOBBIC JIOJM JJIEMEHTOB B HEH
cocTaBystoT: yraepona - 40,00%, Bomopona - 6,67%, kucimopona - 53,33%.

3. CocraBbTe CTPYKTYpHYIO (POpMYTy MOJIOYHON KHCIOTHL. HazoBute KuCIOTY
no HomeHknarype MIOITAK.

4. Ha ocHOBaHuMM CTpOECHMS MOJIOYHOM KHCJIOTBI CJIEJaliTe BBIBOJ O €€
XHUMHYECKHUX CBOMCTBAX.

5. Haiinute B UWHTEpHETE WM JAPYIHX HCTOYHUKAX HHPOpMANHUIO O

IIPUMCHCHUU MOJOYHOM KHCIIOTHI.

8.2.2. 3ananus 1a00paTOPHBIX padoT
O6GopynoBanue saGopaTopuu M padodyMx MecT JadOpaTOPpMU: MEH3YPKH,
MUTIETKU-KATEIbHAUIIBI, TEPMOMETPBI, MUKPOCKOII, JTyTIbl, TPEIMETHBIE U TTOKPOBHBIC
CTeKJa, IUIAHIIETHl IS KamleNbHBIX  peakmnuii, QuibTpoBanbHas Oymara,
MPOMBIBAJIKUA, CTEKJISIHHbIE NPOOUPKH, PE3UHOBBIE NPOOKH, (OHAPUKH, HAOOP
PEaKTUBOB, CTCKIISTHHBIC MAJIOYKH, IITATHBBI IS MPOOMPOK; MEPHBIC ITUIMHAPHI,

BOPOHKHU CTEKJISIHHbIE, BOPOHKHU JieNIUTeNbHbIe mnHapudeckue (50-100 mu), cTynku



Cc mecTtukoM, (aphopoBbIE YAIIKH, MUHLETHI, (UIBTPbBI OyMa)kKHbIE, BaTa, MapJs,
YacoBbIE€ CTEKJIA, 3JIEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, CIIMPTOBBIE TOPEIKH,
CIIUYKH, TPUOOP JJIsl TOJYYEHHUs ra3oB (WM MpoOHpKa C ra300TBOJHON TPYyOKoOil),
JepKaTeau sl NPOOUPOK, CKISIHKU JIJIsl XpaHEHUs PEaKTUBOB, Pa3/laTOUHbIE JIOTKH;
xumu4deckne ctakadbl (50, 100 u 200 mun); mmaTeny; TUHIETHI, TUTCIbHBIC UG,
CEeKyHJOMepHI (TaliMepsl), MepHbIe TTpoOupku (Ha 10-20 M) U MepHbIe KOIOBI (25,
50, 100 u 200 ™), BoasiHas OaHs (WM TEPMOCTAT), CTEKJISHHBIC MaJIOUYKH;
KOHUYeckue Kojobl st TutpoBaHus (50 m 100 Mi); MHAMKATOPHBIE MOJOCKH IS
onpenenenust pH u cTannapTHas HHAMKATOPHAS LIKala; YHUBEPCAIbHBIA HHIUKATOD;
nunetku Ha 1, 10, 50 mu (wnm no3aropsl Ha 1, 5 1 10 mit), 6rOpeTKu ISt TATPOBAHUS,
meauiHcekue mmpuibl Ha 100-150 mut, nabopaTopHble W/ WM aHATUTHYECKUE BECHI,

pH-MeTpsI, cymunbsHbIN 1IKad, U Ap. 1a00paTopHOE 000PYI0BAHHKE.

Paznen 2. Xumnueckue peakuuu JlabopatopHas padora "«Peakiuu ruaponusza .

HaszBanue TemMbl Tema 2.2.
DIEKTPOTUTHYECKAS JUCCOIUALIAS M MOHHBIH
oOMeH

PGSYJII)TaT 06yquHﬂ CocTaBnaTtb YPaBHEHNA XUMNYECKUX peaKunn MOHHOTO
obmeHa c yyacTmem HeopraHuyeckunx sewects BOJHBIX
pPacTBOpPOB

OO01me KOMITETEHIIN OK 01 OK?2

Bompock! anis qomycka k 1abopatopHoii padote

a) chopMyIHpyHTE ENb MIAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BsICHHUTE, KAKOW MPOIECC HA3bIBAOT THIPOJIM30M, KaKOi OH OBIBACT;

B) OOBACHHWTE, KaKHE CYIIECTBYIOT CIOCOOBI JI0Ka3aTeNbCTBA CYIIECTBOBAHUS
TUAPOJIN3a HEOPTraHUYECKUX U OPTaHUYECKHUX BEILIECTB;

r) OOBSICHUTE, KAaK COCTABIISICTCS] YpPaBHEHUE THAPOIIH3A;

1) oObsicHuTe, uyTto Takoe pH? Kak 3aBUCHT MaHHBIN MOKa3aTteab OT KUCIOTHOCTH
WJIM OCHOBHOCTH CPE/Ibl pacTBOPA;

€) OOBSICHHUTE XOJI BHITIOJIHEHUS SKCTICPUMEHTA 110 PEIICHUIO KAYeCTBEHHBIX 33]1a4;
) TEPEUYHCINTE OCHOBHBIC ACTIEKTHI COOIIO/ICHNS TEXHUKN 0€30MaCHOCTH TIPH;

€) OOBSICHHUTE XOJ| BHITIOJHEHUS SKCTIEPUMEHTA 110 PEIICHUIO KAYeCTBEHHBIX 3a/1a4;

paboTe ¢ arpecCUBHBIMU peareHTaMu (THIPOKCHU HATPHS).
IIpoBeneHue onbITOB

OO6opynoBaHue U TTOCya PeakTtuBbl

CrexisiHHbIE TPOOUPKU 1. PactBop NaOH

2. PactBop NaSO4




3. PactBop ALCLB

4. PactBop Na,CO3

5. Pactop Cu(OH)2

6. KucnoTHO-OCHOBHBINM UHIUKATOD

Anroput™ npoBeieHus onbita Nel

Bonpocsl 1 3ananus

B Tpex npobupkax nmojx HomepaMu

HAXOIATCA  PACTBOPBI  TPEX  COJIEH:
XJIOpUa allOMUHUS, Cylibdara HATpHs,
He

PCaKTruBaMU,

KapOoHaTta

APYyTUMU
COCTaB KaX/101 MPOOUPKH.

HaTpus. MMOJIb3YsICh

ONIPCACIINUTC

1. Jlath 0OBACHEHUE MTPOBEACHHBIM
OnbBITaM.

2. CocTaBUTh ypaBHEHUS pEaKLUH,
POTEKAIOIINX B IPOOUPKE B
MOJIEKYJISIPHOM U MOHHOM BUJAX.

Anroputm npoBeaeHus onbita No 2

BOHpOCBI H 3aJaHusd

YTo npor30MIET, ECIIU OXJIAJUTH

pacTBOp KapOoHaTa HATPHUS WU

n00aBUTh K HEMY THAPOKCH]T HATPHS ?

1. Hamute B mpoOupky 1-2 mut pactBopa
KapOOHaTa HATpPHUSL.

2. OnmycTUTh MPOOUPKY B CTaKaH C

OYCHB XOJIOAHOM BOJOUW MJIN CHETOM.

3. [IpoBeputsb cpeay pacTBopa mnpu

MOMOIIH KUCJIOTHO-OCHOBHOIO

UHIUKATOPA.

4, JloGaBUTh K pacTBOpPy KapOoHaTa
HATpPHsI TUIPOKCHU]T HATPUSL.

1. Kakoi uHAMKATOp Jy4Ille
UCII0JIb30BATh JJISI ONIPEETIEHUS CPEIbI
pactBopa?

2. CocTaBUThH COOTBCTCTBYIOIIHC
YpPpaBHCHHA XUMHNYCCKUX peaKuHﬁ, B
MOJICKYJIIPHOM U HOHHOM BHIAX

Anroputm npoBeneHus onbita No 3

Bomnpocs! v 3am1anus

[TpoGeMHBIH OIIBIT.

1. B onHy poOGUpPKY ¢ pacTBOPOM
cynbdara menu (I1) mpuuth pacTBOp
TUAPOKCUIA HATPHSL.

2. Bo BTOpYIO MpOoOHpPKY ¢ pacTBOPOM
cynbdata menu (II) mpunute pactBop
KapOoHaTa HATPUS.

3. CpaBHUTH MBET 00Pa3yIONTUXCS

1.CocTtaBUTh COOTBETCTBYIOLIME
YPAaBHEHHUS XUMHUYECKUX PEaKIuH,
MOJICKYJISIPHOM W HOHHOM BHUJIaX.
2. Onpenenurs, OTKyJa

BBLIEJISITHCS OTOT raz?
3. IIpoBepHUTh KaUYECTBEHHBI COCTaB ra3a
ropsilen JIyYMHKOM.

4. OOBSICHUTD MPOUCXO/IAIICE SIBICHUE.

MOXCT




OCaaKoOB.

4. OOpatuTh BHUMaHUE Ha BbIJCIICHUE
rasza B OJIHOM U3 NpOOUPOK.

Anroput™ nposenierus onsita Ne 4

Bompocsl 1 3ananus

[TpoOeMHBIi OIBIT.
K pactBopy xyopuma  amoOMUHUS

MPWINTH PACTBOP KapOOHATa HATPUSI.

1. OOBACHUTDH MPOUCXOJSIILIEE SABJICHHUE.
2. CocTaBUTh COOTBETCTBYIOIINE
YpaBHEHHS] XUMHYECKUX PEaKLIUid, B
MOJIEKYJISIPHOM Y MIOHHOM BUJaX.

3. OTBETUTH Ha BOMPOCHI.

Ji1d 4ero B MEAUIIMHCKOW PAKTUKE
WCIIOJIb3YIOT PACTBOP MUTHEBOU COJIBI JJIS
MOJIOCKAHUS MPU BOCTIAJIUTEIIBHBIX
3aboneBanusx ropia? Kakosa posib
ruaposin3a B mpupoae? I[louemy pactBop
MbLIa IIEHUTCA B Boje?

O6paboTka pe3yJIbTaTOB:

1. HpoaHaJ'II/ISI/IpOBaTI) MMOJTYUYCHHUC COOTBCTCTBYIOIUX PC3YJIbTATOB TUIIAM

ruapoJin3a. CI[CJIEITL COOTBCTCTBYIOIIHUEC BBIBOIBI.

2. C(l)OpMy.HI/IpOBaTI) BBIBOJBI O 3aBUCHUMOCTH THIIA TUAPOJIN3a U KUCIIOTHOCTU

Cpelibl pacTBopa

Pasnen 3. [{ucnepcHeie cuctemsl JlabopatopHas padota "lIpurotosienue

pacTBOpOB".

HaszBanue teMrl

Tema 2.2. DnexTponuTrdeckas
JTUCCOIIMAIIS M HOHHBIN OOMEH

PesynpTaT 00ydueHus

Hccnenosath GU3NKOXUMUYECKUE
CBOMCTBA NCTUHHBIX PACTBOPOB

OO01me KOMIETEHIINU

OK 01 OK2

Bompock! s qomycka k 1abopatopHoii pabote

1. Jlatp ompeneneHue KOHICHTPAIUU.

pacTBOpPOB.

CnocoObl  BBIpaXEHUSI KOHIICHTPAIMH

2. UYto Takoe coipBaThl W THApaThl? Ha kakoM »3Tame pacTBOpEHHsS] OHHU

obpazyrorcs?

3. Uro Takoe pactBopuMocTh? OT Kakux (aKTOPOB OHA 3aBUCUT?

4. Kakyo maccy cynbdara Kamuss ¥ BOJIBI HAAO B3SATh 1jsi mpurotoBieHus 300

rpammoB 20% pactBopa?

5. Ckonpko rpammoB Bojbl coaepxkutcs B 200 r 40%-Horo pacTtBopa MoBapeHHOM

coim?




[IpoBenenue OnbITOB:

O6opyaoBaHue u nocyaa PEaKTHUBBI

Craxan 600m1 pacTBOp XJIOpHUAA HATPUS
CrexnsiHHas NaJovyka PactBop kapboHaTa HaTpUs
Becol Texanueckue PactBOp xsopuga kanust
Hunuagap 250 ma PactBop runpokapOoHaTa HaTpHUs
apeoMeTp PactBOp cynb(ara Mmaraus

PactBop xnopuna Gapus

AJIFOpI/ITM IMPOBCIACHNS OIIbITA 1 BOHpOCBI H 3aaHusA

Omnpit 1.IIpurotosuts 500 & 4%
pacTBOpa XJIOPHJIA HATPHS

[IpoGeMHBI OMBIT. 1. [IpuroToBBTE pacTBOP
1. Paccuuraiite maccy HaBecku ¥ Bojibl | 2.IIpoBepbTe MIOTHOCTH pacTBOpa
2.B3BeckTe HaBeCKY. 3.PaccuuTaiiTe aOCONIOTHYIO OIITHOKY
3.PacTBopuTe HaBecKy B BOJIE. 4.PaccunrtaiiTe OTHOCUTEIBHYIO
4.TlpoBepbTe KOHIIEHTPALIMIO | OIIHUOKY

IMPUTOTOBJICHHOI'O pPaCTBOpad, HU3MCPUB
IJIOTHOCTH C ITIOMOIIBIO apCOMCTpPaA

O6paboTka pe3yIbTaTOB:
1. TIpoaHanu3upoBaTh MOTyYEHUE COOTBETCTBYIOIIUX PE3YIbTATOB

2. PaccuuTaiiTe aOCOMIOTHYIO U OTHOCHTEIIBHYIO OITUOKU
3. ChopmynupyiiTe BBIBO/I.

Pasnen 3. Jlucnmepcubie cuctemsbl. JlaGopatopHas pabGora " WccrmemoBanue

JIMCTIEPCHBIX CUCTEM .

HaszBanue temsl Tema 2.2. DnexkTponuTrudecKkas
JTUCCOIIMAIINS M HOHHBIN OOMEH

PesynbpraT oOyueHus HccnenoBath GU3NKO-XUMHUYECKUE
CBOMCTBA UCTUHHBIX PACTBOPOB

OO011e KOMIETCHIINH OK 01 OK2

Bompock! ans qomycka k 1abopatopHoit pabore

1. Yto Takoe cmecu? Kakumu ObIBatOT cMecH?

2. Kakue BeliecTBa Ha3bIBalOTCS SMYJIbraTopamu?

3. Kakue cucrteMbl Ha3bIBaIOTCS IUCIEPCHBIMU?

4.Y10 moKa3bIBaeT CTENEHb TUCIEPCHOCTH ?

5. Uto Takoe MOHOJIUCTIEPCHAS U NMOJUAUCTIEpCHAs cuctema?
[IpoBeneHue ONbITOB:

OO6opynoBaHue U TTOCya PeakTtuBbl

[TpoOupku KapOonat kanbuus (men)

Pe3unoBast npoOka OeH3011




PactBOp cozpbl

MMOoACOJITHEYHOEC MACJI0

BOJa

pacTBOp JKeIaTHHA

pacTBOp MbLIA

Anroput™ npoBeieHus onbita Nel

Bompocsl u 3ananus

Omnert 1. IlpuroToBnenue cycneH3uu
KapOOHATa KaJIbLIMsI B BOJI

[TpoGieMHBI OTIBIT.
1. Hanelite B 1Be mpoOHMpKH MO 5 M
JTUCTUIITTUPOBAHHON BOJIBI.
2. B nepByto npoOupky no6aBbte 1 mi
0,5 %-Horo pacTBopa KenaTuHa.
3. B 06e npobupku BHECUTE HEOOIBIIIOE
KOJIMYECTBO MeJa U B30oJITaiTe.
4. TloctaBbTe 00€ NPOOMPKH B IITATHUB

1. Yro BeI HAOMOMaeTE?

2. OauHAKOBO JIK BpeMsl pacCciauBaHUs
B 00enx npooupkax?

3. Kakyro ponb urpaer xenatun? 4. 4.
YTo B JAaHHOU CYCIIEH3UU SIBIISIETCS
nucriepcHoi (pa3oit U qucrepCuoOHHON
cpenomn?

Anroput™ npoBesieHus onbita No2

BOHpOCBI H 3aJaHusd

[TpoGieMHBIH OTIBIT.
1. B npo6upky ¢ mpoOkoit HaneiTe
S MJI JOUCTWUIMPOBAHHOW BOABI U
no6aspTe 1 Mi1 OeH301a.

2. 3arem npobGaBere 1 - 2 M1 2%-
HOT'O pacTBOpA MbLIa
3. DHEPruyHO BCTPSAXHUTE.

1. Yro BeI HAOMOMaeTE?

2. Tlocne BcTpsxuBaHUsA HaOJIOIANTE
OBICTPOE PACCIIOCHHE CUCTEMBI.

3. M3MeHUI0Ch JI BpeMsT pacCcloeHUs
CHCTEMBI IocJIe J0OaBIeHU Mblia?

Anroput™ nposesieHus onbita No3

Bonpocsl u 3ananus

[TpoGieMHBI OTIBIT.

1. B npobupky Haneiite 5 min 5%-HOro
pacTBOpa COJIbI

2. loGaBbTe 1 MJI  IOJCOTHEYHOTO
Macna u BeTpsxHure. HaOmromaiite
oOpa3oBaHWE YCTOWYHMBOM HMYJIbCHUH.
3anumure HaOIIOACHNS

1. Yro BbI HaOIIOMaETE?
2. Onumure o0pa3oBaBIIyIOCS
IMYIBCHUIO.

O6paboTka pe3yIbTaTOB:

1. Ilpoananu3upoBaTh NOJYYEHUE COOTBETCTBYIOIINX PE3YIbTATOB

2. ChhopmynupyiiTe MeXaHU3M CTAaOMIU3AIUN AMYIIBCHH.

3. ChopmynupyiiTe BBIBO/I.

Pa3nen 4. CTpoeHne U CBOiicTBA HeOPraHU4ecKuXx BemecTs. JlaboparopHas
pabota «CBOMCTBAa METAJUIOB U HEMETAJIJIOBY.

HaszBanue TeMbl

Tema 4.2. «DU3UKO-XUMHUUECKUE
CBOMCTBA HEOPTAaHUYECKUX BEIICCTB)




Pe3ynpTaT 00yueHus

VYcranaBnuBaTh 3aBUCUMOCTh (PU3HKO-
XUMHUYECKUX CBOMCTB HEOPraHUYECKUX
BEILIECTB OT CTPOCHMS aTOMOB U
MOJIEKYJI, & TAKXKE TUIIA
KPUCTAJUIMYECKOU PEILIETKU

OO011Me KOMITETEHIINHU

OK 01 OK2

Bornpocs miist nonycka k iabopaTopHoi paboTe

I[aTB ONPCACICHUC MCTAJIJIaM.

Crioco0nb1 MMOJIYyUYCHUA MCTAJLJIOB.

O N A WNE

HpOBe}IGHI/IG OIIBITOB

HazoBute pusnueckue cBoicTBa METAIOB.

Kakue MeTamibl B3aMMOAEHCTBYIOT C KUCIOTaMU ?
Kakue MeTamibl B3aMMOAEHCTBYIOT C BOAOM?

Kak B3auMo1€iCTBYIOT METAJIIBI C PACTBOPAMHU COJIEH.

Yro Takoe koppo3us MetauioB? Kakue ObIBatOT TUIIBI KOPPO3HUH.
Crioco0bl 3a1UThl METAJIIIOB OT KOPPO3HUH.

O6opyioBaHue 1 nocyja

PCAKTHUBBI

CrexyisHHBIE TPOOUPKU

HATPUN METAJUTUYECKUN

CIIMPTOBKA

Maraum

ACPIKATCIIb

M€EIb

OKCHJI CBHHIIA

oxcu xeneza(ll)

OKCHJ MeIU

KHCJIOTA CCPHAA

Kwucnora congaasa

AJTOpPUTM NMPOBEICHUS ONbITa |

Bomnpock! v 3a1anus

OmnpIT 1. OTHOIIIEHNE METAJLIOB K BOJIE.

[TpoGeMHBIH OIIBIT.
1.B mupokuii ctakaH HajelTe BOJbBI U
MOJI0KUTE KyCOUEK HATPUS U KaJIus.
2.J]obaBbTe B

pactBop 3  Kamenu

dbeHondTanenHa.

1. Yro BB HaOmMIOM2ETE?

2.Kax Bener ce0s Hatpuii? Kakoii ras
BbLAENSIETCSA?

3.0T™MeThTE IIBET PacTBOPA MOCIE
nobasnenus peHondraienHa.
4.CocTaBbTe YpaBHEHUE PEAKIINU.

1.B detbipe TPOOUPKH TOJOXKUTE TIO
KyCOYKY MarHusi, aJlOMHHHUS, jKelie3a U
MEJI1 U MPUIEHTE HEMHOTO BOJIBI.
2.Harpeiite pacTBOpHI Ha CIIUPTOBKE.

1.00bscHHTE Ha0JII01acMBIe
U3MEHEHHUsI B TPOOUpKax.

2.CocTaBbTe MOJICKYJISIDHBIC M HOHHBIC
YpaBHEHHS COOTBETCTBYIOIIUX PEAKITHH.




AJTOPUTM MPOBEAECHUS ONbITA 2 Bompocs! 1 3aganus

OmeiT 2. OTHOIIEHHE METAJUIOB K
KHUCJIOTaM.

1.Ilonoxutre B mpoOupku  Mmetamsl | 1.Yto Bel HaOm0qa€eTE?

MarHusi, aJlOMUHUS, Keje3a U MeIu 2.0T™MeTbTE  H3MEHEHHWE 1BeTa B
2. mpujeldTe K HUM PacTBOP COJISIHOM | MPOOUpPKax.
KHUCJIOTBI 3.CocraBbTe ypaBHEHUS

COOTBETCTBYIOIIUX PEAKIUN.

AJIFOpI/ITM IMPOBCACHNS OIIbITA 3 BOHpOCBI H 3aaHusA

OneIT 3. OTtHolIEHNE OKCHJIOB
METAJUIOB K KHCJIOTaM.

1.B tpu mnpoOupku Haneiitre no 1 mu | 1.Yto BeI HaOm0q2€TE?

pacTBopa CEepHON KHCJIOTHI U J100aBbTE 2.0T™MeThTe  M3MECHEHHWE  LBETA B
npoOupKax.

3. CocraBbTe ypaBHEHUS
COOTBETCTBYIOIINX PEAKIU.

Ha KOHYMKE IIMaTeNlsi OKCHIBI JKeye3a
(1), mean, cBUHIIA.

2.Conep)xuMoe mpoOoupok B3OoaTaTE.

O6paboTka pe3yJIbTaTOB:

1.Ilpoananu3upoBaTh MOJIYYEHHBIE PE3YJIbTATHI.

2.ChopmynupoBaTh BEIBOJ O 00 OTHOIIIEHUH METAJIIIOB K BOJIE.
3.CdhopmynnpoBath BHIBOJ 00 OTHOLIEHUH KUCIOT K METaJIaM.

4. CdopmynupoBaTh BHIBOJ 00 OTHOIIEHUH OKCUIOB METAJIIIOB K KUCIIOTAM.

5. ChopmynupoBath 001IMIA BBIBOT 00 0OMEHHBIX pEaKIUsAX, UAYIIUX 10 KOHIA

Pa3nen 5. KuHeTuyeckue U TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUA
XxuMHYecKux peakuuni Jlaboparopuas padora «OmnpeneneHrue 3aBUCUMOCTH
CKOPOCTH PEAKLUHU OT KOHIIEHTPALIMU PEArUPYIOINX BEIIECTB»

HaszBanue TeMel Tema 5.1.
Kunetnueckue 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEaKIUi

PesynbTaT 00y4yeHus HccnenoBaTh BIMSHUE KOHIIEHTPALMU
pEarupyommx BEIIECTB U TEMITEPATYPhI
Ha CKOPOCTb XUMHYECKHX PEAKIINI

OO0111e KOMITETEHIINU OK 01 OK2

Bormpocs nis nonycka k 1abopaTopHoi paboTe
1./laiiTe onpeaeaeHue CKOPOCTH PEAKITHH.
2. Kakue (hakTopsl BIUAIOT HA CKOPOCTH PEAKITUH ?



3. ChopmynupyiiTe3aKOH COXpaHEHUS JEHCTBYIOLIMX MaccC.

IIpoBeneHue OnbITOB

O6opyaoBaHue U nMocyaa

PeaxkTuBrl

CrekisHHbIE TPOOUPKHU

pacTBOp TMocybdaTa HATPUA

Konnueckue ko061 Ha 100MI1

BO4a

JepIKaTENb

PACTBOP CEPHOM KUC/IOTbI

CEKYHJIOMEp

AJNTOpUTM NpPOBEAEHUS onbITa |

BOHpOCBI H 3aaHusA

[TpoGneMHBIi OTIBIT

1. [IpuroroBUTH TpHU
POHYMEPOBAHHBIX KOJIOBI.
2. B mepByro BHecTH 5 M1 pacTBOpa
tuocynbdara Hatpus u 10 wmi; BO
BTOpYI0 — 10 M1 THOCYIB(DaTa HATPUA U
5 MI BOAbl; B TpeThl0 — 15 wmn
THOCYJIb(haTa HATPUSI.

3. 3atem B konOy Nel BHOcuTte 5 M 4 %
- HOT'O pacTBOpa CEPHOI KUCIIOCTHI,

4. OaHOBPEMEHHO BKJIFOUUTE
CEKYHJOMED: BCTPAXUBAs KoJ10y,
CJIEIUITU 32 TOSIBIEHUEM MYTH B KoJ0e€,
Jiep>Ka €€ Ha YpOBHE IJ1a3.

CyXuXx

1.TIpu nosineHUn Majeuien Mytu 2.
OcTaHaBuUTE CEKYHIOMED.

OTMeThTE BpeMms.

3. IToBTOpuTE OMBIT €€ 2 pa3a.

4. BimcaTh 3Ha4YCHHUS B TaOIHILY

5. OdopmuTh pe3ynbTaThl HAOIIOICHU T
B BUJIe Tpaduka

AJTOpUTM NpOBeIEHUS onbITa No2

Bonpocsl u 3ananus

1. B 1Be TmpoOUPKH IOMECTUTH
HECKOJIbKO Kamenb pactBopa KMNQOy,
IM pacTtBOpa IIaBEIEBOM KHUCJIOTHI H
CEPHOM KHUCJIOTHI.

2. B omny u3
kpuctamuk MnSO..

HUX OpOCHUTH

1.Y9t10 BRI HAOIIOMAETE?

2.Uepe3 HEKOTOpPOE€ BpeMs OTMCTHUTH
U3MEHEHHE OKpacKd pacTBOPOB B
poOupKe.

3.UeMm sBiseTcs MepMaHTaHaT KaJlus B
ATOM peakiuu?

O6paboTka pe3yIbTaTOB:

1. ChopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTHA CKOPOCTH PEAKIINH OT

KOHICHTPAIIUH.

2. ChopmMyupoBaTh BBIBOJ, TOUYEMY 3aBUCHMOCTh JIOJDKHA BBIPAKATHCS IMPSIMOM

JIVHUEHN Y MMOYEMY B KAUE€CTBE MEPBOM TOYKHU ITOM MPSAMOU IPAaBOMEPHO

HCIIOJIB30BAaTh TOYKY Ha4dalla KOOpAMWHAT.

3. ChopmynupoBaTh BHIBOJ] O BIUSHUH TEMIIEPATyPhl HA CKOPOCTh PEAKITUH.

4. ChopmymnupoBaTh BeIBOJ 0 poiau MNSO4 Ha CKOPOCTh XUMHYECKON PEaKIIHH.




Paszpnen S. Kuneruyeckue ¥ TepMOAMHAMHMYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUSA
XHUMHYECKUX peakuunil JIaboparopHas padora «/3ydyeHue BIUsSHNS PA3IUIHBIX
(aKTOpOB HAa CMEIIEHUE XUMHUYECKOTO PAaBHOBECHSI»

HasBanue temel Tema S. «M3yuenue BIUAHUAS
pa3IMYHbIX (PAKTOPOB HA CMEILIEHUE
XUMHYECKOI'O PAaBHOBECHSI»

Pesynbrar oOyuenus XapakTepu30BaTh BIUSIHUE U3MEHEHUS
KOHIEHTPALIMH BEIIECTB, PEAKIIU
Cpelbl M TEMIEPATyphl HA CMEIICHHUE
XUMHYECKOTO PaBHOBECHSI

OO01e KOMIIETEHIINN OK 01 OK2

Bomnpocs! 11 fonycka k 1adbopatopHoil pabote

1. Chopmynupyiite npuniun Jle-1llatense.

2. Kak BiusieT Temneparypa Ha CMEIEHHe XUMHYECKOT0 paBHOBECHS ?
3. Kak Bnusier gaBieHre Ha CMEIIEHHWE XUMHYECKOTO paBHOBECHS ?

4. Kak BIMsIeT KOHLEHTpAIUsl HA CMEIIEHUE XUMUYECKOT0 paBHOBECHs?

5. Kakue peakiuu Ha3bpIBatoTCS HeoOpaTUMbIMU? OOpaTUMBIMU?
6. UTo Ha3bpIBaETCS XMMUUYECKUM PaBHOBECUEM?
7. Uto HaA3BIBaeTCA CABUIOM (CMELLEHMEM) XMMUYECKOTO paBHOBeCKA?

[IpoBeneHnue onbITOB

O6opyioBaHue U ocya pPEaKTUBBI

CTexJITHHBIEC TPOOUPKHU pacTBOp aMMHaKa
CITUPTOBKA dbeHnondranenH
Jep>KaTellb pactBop KoCr,0O7
Craxkan 50 mn pacTBOpP CEPHOM KUCIIOTBI

pactBop xiopu xkenesa (111)

pacTBOpa poJaHuIa Kaaus

pPacTBOp XJIOpHUAA KaJIus

AJNTOopuTM NpoBeAeHUs onbITa | Bonpocs! 1 3a1anus

Bnusinue Temrnepatypsl HA XUMHUYECKOE

paBHOBECHE

[TpoGnemMHbBIN OTIBIT 1.  Yro BbI HaOMOMaETE?

1. B mpobupky Haneiite 2mi pactBopa | 2. O 4€M TOBOPUT M3MEHEHHE OKDPACKHU
aMMHaKa pactBopa?

2. Jlo6aBbTe 2 xarmum GeHondranenHa 3. Ilouemy HarpeBaHue CroCOOCTBYET

3. [IpoOupky HarpeiTe CABATY  paBHOBECHU B  CTOPOHY




| o0paTHOM peakiyu?

Anroput™ npoeneHus: onbita Ne2

Bonpocs! 1 3aganus

OIIBIT 3. Bausaue U3MEHEHUA
KOHIIEHTPAIIM MOHOB BOJOPOJIa

1. B npobupky mnomectuth 1 wMia| 1l.  Yro Bel HabmogaeTe?

pactBopa K>Cr,07 2. O d4YeM TOBOPUT H3MEHEHHUE
2. [IpubaButh 2 Kamau 2H pacTBOpa | OKpacku pacTBopa?

NaOH.

3. K »aromy pactBOpy nm00aBbTE TIO

KarisiM 2H PacTBOP CEPHOM KHCIJIOTHI,

MOKa OKpacka HE CTAHET OPaHKEBOM.

AJTOpUTM NMpoBeIeHUs onbiTa Ne3 Bormnpocs! u 3ananust

OIIBIT 4. Cmemenne XUMHUYECKOTO

paBHOBECHS npu M3MEHEHUH

KOHIICHTPAIINH BEIIECTB.

1. B xumuueckuii crakan Hanenre 20 |1. Yro BbI HaOmronaere?

MJI BOAbl W JjJo0aBbTe To 2 Karmiu [2. ComocTaBbTe WHTEHCUBHOCTHU
HACBHIIICHHBIX ~ PAacTBOPOB  XJIOPHZA | OKPACKH TOJYYCHHBIX PACTBOPOB C
xeneza (l1l) wpactBopa pomaHuaa | IBETOM  HMCXOJHOTO  pacTBopa B

KaJIHSL.
2. PactBop pa3MemiaTh  CTEKJISSHHOM
NaJO4YKOM U COJAEPKUMOE pa3iuTh B 4

IPOOUPKH.

3.B OHY MIPOOHPKY BHECTHU
HACBIIICHHBIN PacCTBOP XJIOPHJIA JKeje3a,
BO BTOPYKO — HECKOJBbKO KaIeib
HACBIIICHHOTO  pacTBopa  poJaHuia

KaJus, B TPEThIO — HEMHOIO TBEPAOTO
XJIOpUJA KaJusl.

KOHTPOJIbHOH mpoOupKe.
3. Pe3ynbTaThl BHECHTE B TaOIUITY.
JlaiiTe 00BsICHEHUS HAOJIIOaeMbBIM
SIBIICHUSIM.

O06paboTka pe3yabTaTOB:

1. CdopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTU CKOPOCTH PEAKIIMH OT

KOHIIEHTPALIMU PEAarupyroInuX BEIIECTB.

2. CdopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTU CKOPOCTH PEAKIIMH OT

KOHICHTPAaIWK NOHOB BOAOpOA .

3. CdopmynupoBaTh BBIBOJ O BIUSHAU TEMIIEPATYPhl HA CKOPOCTh PEAKITUH.

Pazgen 7. KauecTBeHHbIE peakuy 00HAPYKEHUS OPraHUYEeCKUX U
HeopraHu4yeckux BemecTB. JIaboparopHas paboTa «AHAIUTUYECKHUE PEAKITUH

AHHOHOB>.

HaszBanue TeMbl

Tema 7.1. O0HapyxkeHue
HEOPraHMYECKUX KaTHOHOB U AHMOHOB

PesynbTaT 00y4yeHus

HCCJ’IGI[OB&TB Ka4YCCTBCHHLIC pCaKIIM1




HCOPraHNM4YCCKHX BCIICCTB

OO0111e KOMITETEHIINHU OK 01

Bormpocs nis nonycka k 1abopaTopHoi paboTe

1.laiiTe onpenesieHre aHUOHAM.

2. Kakue peakuuu Ha3bIBalOTCSI KAYECTBEHHBIMU ?

3. HazoBuTe rpynnoBoii peareHT aHMOHOB MEPBOM aHATUTUYECKOU TPYIIIbI.

4. HazoBuTe rpynnoBOil peareHT aHUOHOB BTOPOW AHAIMTUYECKOM I'PYIIIIBI.

5. HazoBuTe rpynnoBoy peareHT aHUOHOB TPEThEU aHAJIUTUYECKOU IPYIIIHL.
IIpoBeneHue onpITOB

O6opyioBaHue U nocyaa PeakTuBbI

CrekJIIHHbIE TPOOUPKHU PactBop cynbdara HaTpus

PactBop kapboHara HaTpus

PactBop docdara Hatpus

PactBop BaCl,

PacTBOP XN10pMAa HaTpMUA

pacTBop 6pomuaa HaTpus

pacTBop cynbduaa HaTpus

pacTBOp Moamaa HaTpus

pacTBop HUTpaTa cepebpa

pactBop HuTpata HaTpus NaNOs

pPacTBOp THAPOKCUA HATPHUSI

METAINYCCKUN OUHK

pactBop xiopuaa xenesa (111)

pacTBOp alerata HaTPHs

AJTOpUTM MpOBEACHUS onbiTa 1 Bomnpocs! 1 3ananus
AHMOHBI IEPBOM aHATTUTUYECKON

TPYIIBI

[IpoGnemMHbIN OTIBIT 1.Yto BBI Habmomaete?

1.B mpobupkm Hamuteh 1o 2 i | 2. OTMEThTE LBET M XapakTep ocaKa.
pacTBOopoB cynb(dara, kapOoHata u
docdara HaTpus,

2.B kaxnaywo 100aBUTh paBHbIE O0OBEMBI

BaCl 2.

AJITOpUTM NPOBEECHUA OonbITa No2 Bonpocs! u 3amanus
AHHMOHBI BTOPOH AHAIIMTUYECKOU

TPYIIIIbI

[TpoOsieMHBIH OBIT 1.YTo BB HabOMOMaETE?

1.B mpobupkm Hamuth 1o 2 i | 2. OTMETBTE LBET U XapaKTep 0CajKa.




pacTBOpOB XJIOpHUAa, Opomupa, | 3. Hanumure ypaBHEHUS peakuuil.
cynbduaa u noauaa HaTpUs
2. B xaxnyro 100aBUTh paBHbIE 0OHEMBI

AgNO:s.

Anroput™m nposeaeHus onbita No3 Bompocsl u 3ananus

AHHOHBI  TPETbEN  AHAIMTHUYECKOU

TPYIIIbBI

[IpoGiemMHbIit ONBIT 1.Yto BbI Habmonaere?

1. K 2 wmn pactopa comu NaNOj 2. Kak wu3MeHuicd LBET JIAKMYCOBOM
J00aBUTH KOHLICHTPUPOBAHHOT' O Oymaru?

pacTBOpa TMAPOKCU]IA HATPUS 3 Hanummure ypaBHEHHUE peakIun

2. PactBOp NpOKHUMSATUTH

3. Bhectu rpaHyny MeTaZTMYECKOTO
[UHKA.

4, [TpogomxuTh HarpeBaHue,
yIepKUBas BIWKHYIO JAKMYCOBYIO
OyMaxKy HaJ MPOOUPKOH.

1. K 1- 2 xamnsm pactBopa conu | 1.Uto BbI Habmonaere?
CH3COONa npubaButh mo kamisiMm | 2. OTMEThTE IIBET pacTBOpA.

pactBop xiopuaa xkenesa (1), 3. Hanuiure ypaBHEHUE PEAKITUU.

2. Harpesiite mpoOupky Ha BOASHOMN

Oane.

O6paboTka pe3yJIbTaTOB:

1. ChopmynupoBaTh BBIBOJ O TpPYIIOBOM pEAaKTUBE aHHOHOB nepBoi

AHATUTAYECKOMN TPYIIIIHI.
2. ChopMynupoBaTh BBIBOJI O TIpYNIOBOM pEAKTUBE aHUOHOB BTOPOIi
AHATUTAYECKOMN TPYIIIIHI.
3. ChopmynupoBaTh BBIBOJ, O KA4YE€CTBEHHBIX PEAKIUSAX TPETheW aHATHUTHUYECKOU

TPYIIIBI.

Pasnen 7. KauecTBeHHble peakuuud OOHApPY:KeHHSI OpPraHMYEeCKHX U
HeopraHumyeckux BemecTB. JlabopaTopHas pabora " KauecTBeHHBbIE peaknuy Ha
OT/ICJIbHBIE KJIACCHI OPTAaHMYECKUX BEIIECTB "

Tema 7.2. «O6Hapyxkenue OpraHM4ecKux
Ha3zBanue tembl BELIECTB OTACIBHBIX KIACCOB € UCIOJIb30BAHUEM

Ka4CCTBCHHBIX peaKHHfI»

PesynbTat 00ydyeHus HccnenoBaTh Ka4€CTBEHHBIE PEAKIIMHT
OPraHUYECKUX COCTMHEHUN OTAEIbHBIX
KJIAaCCOB
OO01re KOMIETEHIINI OK 01

Bormpocs a5 nomycka k iabopaTopHoid paboTe
1. Kakue BemiecTBa Ha3bIBAOT KUPAMU?



2. Knaccudukanus xupos.

3. Kakue BelecTBa Ha3bIBAIOT caxapamu?
4. Knaccudukanus caxapos.

5. UeMm anb03bl OTIIMYAIOTCS OT KETO3?
IIpoBeneHue OnbITOB

O6opyaoBaHue U Mocyaa

PEaKTUBBI

CrekisHHbIE TPOOUPKHU

OE€H30IHas KHUCJIOTa

CIIUPTOBKA

YKCyCHast KUCIIOTa

ACPIKATCIIb

pactBop dheHondTanenHa

CTCKJIIHHBIC ITaJIOYKa,

MAar"aum

npoOKa ¢ ra300TBOJIHOM TPYOKOit

pactBop ruapokcuaa Hatpus (NaOH),

JepaKaTe PactBop okcuma meau (11),
CIIUPTOBKA pacTBOp cysbdaTa MeAH
CTaKaH BOJIA

ANTOpUTM MPOBEAECHUS onbiTa |

BOHpOCBI H 3aJaHusd

OneIT 1. Onpenenenue
HETPeAeTbHOCTH YKUPOB.

[TpoGieMHBIN OTBIT

1. B npoOupky Hameiite 2 - 3 M
pacTUTeIbHOrO Macja, J1o0aBpre 5 - 6
Kareyib pacTBopa Hoja po30BOTO IBETA,
IPUTOTOBJIEHHOT'O Ha
YETBIPEXXJIOPUCTOM YTIIEPOJIC.

2. Cwmechr B TpoOHpKE IHEPTHUYHO

BCTPSIXHUTE.

1.Yem o0ycnoBiieHa HENIPEAEIbHOCTh
JIUOUI0B?

2.00bsICHUTE NCUE3HOBEHUE PO30BOM
OKpAacCKH HMoja.

3.HamumuTe ypaBHEeHHE peakiuu

AJTOPUTM NPOBEICHUS ONBITA 2

Bomnpock! v 3a1anus

Oneir 2. Boccranosnenue Cu(OH);
TJIIOKO30M B IIETIOYHOM CpEE.

1.B mpobupky mnomecture 1 wmi
pactBopa CuSOs wm 2 M pacTBOpa
NaOH.

2. TlomydeHHBI OCAJOK SHEPTHYHO
BCcTpsixHuTe. BHecute B nmpoOupky 1 mn
pacTBOpa TIIFOKO3HI.

3. Tlpobupky crmerka Harpeute B
TUIAMEHH CIHPTOBKH JI0 W3MEHEHUS
TBETA, JIep)Ka €€ HAKIOHHO

1.Y9t10 BBI HAOIIOMAETE?

2..Kakon IIBET o0Opa3oBaBIIerocs
ocazaka?

3. Harmumure ypaBHEHUS peaKIvm.

4. UYro BH HaOmOmaeTe TmocCIe
HarpeBaHus?

5. Hamumure ypaBHEHUS peakiuil

okucieHus rimoko3sl CU(OH);




AJNTOpPUTM NPOBENEHUS ONBITA 3

Bonpocs! 1 3aganus

OmnewiT 3. BoccTaHOBICHHE aMMUAYHOTO
pactBopa AQg.0
cepeOpsTHOTO 3epKaa)

TJIFOKO30M  (peaxiust

1. B npobupky mnomecture 1 wmia
pactBopa AgNO;z; u pactBop NaOH no
oOpazoBaHusl  OcCajKa. 2. K
MOJIy4eHHOMY OCaJKy J0OaBIsiTE IO
kamwsiMm - pactBop NHiOH 1o ero
pPacTBOpPEHHS. K PO3PavYHOMY
amMmMmuadHoMy pactBopy AQ20 nobaBbTe
2 ma 3 %-ro pactBopa TiOKO3bl 3. 3.
HarpenTe CcMech 0 KWUIEHUS Ha
CIIUPTOBKE.

1. Yo BbI HAOMOMAETE?

2. Utro oOpa3oBajoch Ha CTEHKax
npooupku?
3. Hamummre  ypaBHEHHE  peakuu

cepeOpSHOTO 3epKaJia IS TIFOKO3HI.

AJTOpPUTM NPOBEIECHUS ONBITA 3

BOHpOCBI U 3aJaHuA

OnbiT 4. KauecTBeHHas peaknus Ha
Kpaxmai ¢ 10J0M

Haneitte B mpobupky 5 min 1%-Horo
pacTBopa Kpaxmaia, BHecuTe 2 - 3
KaIjIu pa30aBIeHHOr0 pacTBOpa ojaa

1. Yro BeI HAOMOMaETE?
2. Tlouemy u3MeHsIETCS LIBET pacTBOpa?
3. Hanumure ypaBHEHHE PEaKIIUU.

O6paboTka pe3yIbTaTOB:

. Chopmynupyiite
. Chopmynupyiite
. Chopmynupyiite
. Chopmynupyiite
. Chopmynupyiite
. Chopmynupyiite

~N O OB W N

. [Ipoananu3upoBaTh NOJIYYEHHBIE PE3YJIBTATHI.

BBIBOJI O (DU3UKO-XUMHYECKUX CBOMCTBAX KUPOB.
BBIBOJI O (DU3UKO-XUMHYECKUX YTIIEBOIOB.

BBIBOJI O (DU3MKO-XUMHUYECKUX CBOMCTBAX Kpaxmaa.
BBIBO/JI O KAUECTBEHHBIX PEAKIHUAX KUIKUX KUPOB.
BBIBO/J] O KAUECTBEHHBIX PEAKLIHUSIX ATIb03.

BBIBOJ] O KAUECTBEHHON peaKklUH Kpaxmaia.

Pa3nen 8. Ctpoenue u cBoiicTBa opraHuyeckux BeulecTn. JlaboparopHas padbota
"Tlonydyenue 3THIIEHA U U3YYEHUE €TO CBOMCTB "

HaszBanue TeMbl

Tema 8.2. «CBoiCcTBa OpraHUIECKUX
COCJIMHEHU»

PesynbTaT 00y4yeHus

YcranaBnuBaTh 3aBUCUMOCTD (PU3UKO-
XUMHUYECKUX CBOMCTB OPraHUYECKUX

BCHICCTB OT CTPOCHHUA MOJICKYJI

OO0111e KOMITETEHIINHU

OK 01 OK4

Bormpocs nis fonycka K iabopaTopHoi paboTe

a) chopMyIUpyHTE LEb IJIAHUPYEMOT0 SKCIIEPUMEHTA




0) 00BsICHUTE, K KAKOMY KJIaCCy OPraHUYECKUX BEIIECTB OTHOCUTCS ITHJICH;

B) OOBACHUTE, KAKUMU XUMHUUYECKUMHU CBOMCTBaMH 00JIaJal0T BEIIECTBA JAHHOTO

KJIaCCa, KaKMC KaYCCTBCHHLIC PCAKIIUU IJIA UX O6H3py>KeHI/IH HCIIOJIB3YIOTCA,

F) O6’b${CHI/ITe, KaK MOXHO IIOJYYWTh BCIICCTBA JAHHOI'O KJj1acca COCJIMHCHUM B

71a00paTOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YEr0 COCTOUT NPUOOP ISl IOJTYyUEHHUS ra30B;

C) MEPCUNUCIUTE OCHOBHBIC aCIICKThI CO6J'IIOI[€HI/I$I TEXHHUKH 0€30IMaCHOCTH npu

pabore ¢ JIBX (3TU0BBIi CIUPT), arpeCCUBHBIMU peareHTaMu (KOHIIEHTpUPOBaHHAs

CEpHasi KUCJIO0Ta), HarpeBaTeIbHbIMU MPUOOpaMH (CIIUPTOBKA).

HpOBeIICHI/IC OITIbITOB

O6opyioBaHue 1 nocyjaa

PEaKTUBBI

CrekJIIHHbIE TPOOUPKHU

Konuentpuposannsiii pactBop H2SO4

[tatuB 11t IPOOUPOK

OTUJIOBBIN CIIUPT

CnupTtoBka PactBop KMnO4
Cnnuku bpomHas Bona
Ilecok

AJNTOpUTM MPOBEAECHUS onbITa |

BOHpOCBI " 3aJaHUA

OIBIT 1. Bousauue KOHIICHTpaLNH1
pearupyroImx BeIIeCTB Ha CKOPOCTh
XUMHUYECKOU peaKInu.

1. ITostyuuTs 3TUIIEH AeruipaTaiuei
ATHJIOBOTO CIIUPTa, OOHAPYKUTH €TO,
WU3y4UTh €r0 CBOWCTBA.

1.1. B npoGupky HaIuTh 2-3 MII
ATUJIOBOTO CIIUPTA U OCTOPOKHO
100aBUTH 6-9 MJT KOHIIEHTPUPOBAHHOMN
CEpHOM KUCIIOTHI. 3aTEM BCHINATh
HEMHOT'0 MPOKAJIEHHOr0 NecKa (MeCOK
WJIU MEJIKHE KYCOUKHU MEM3bl BBOIST 11
TOTO, YTOOBI IPEAOTBPATUTH TOTYKH
KUJKOCTHU MPU KUIIEHUH ). 3aKPBITh
pOoOHPKY MPOOKOH ¢ Ta300TBOTHOM
TpYOKO#H, 3aKpENUTh €€ B MTATHBE U
OCTOPO>KHO HArpeTh COAEPKUMOE

npoOupku (puc.l)

1. Yro mpoucxoaut B mpooupke? Uto
HaOromaere?

2. K kakoMy TUITY XUMHUYECKHX
peaxkuuii oTHOCSATCS 3T Tpolecchl? Kak
Ha3bIBAIOTCA?

3. Kak meHsieTcst okpacka pacTBOpPOB?
[Touemy?

4. KakuMm miaMeHeM TOpHT dTUJICH?
[Touemy?

5. CocTaBUTh YpaBHEHUS MPOTCKAIOITUX

IPOIIECCOB.




Brz KMDO,.

1.2. OcTOpOXHO, pABHOMEPHO HarpeTh
CMEChH.

1.3. B apyryio npobupky Haneute 2-3
MJT pa30aBIIEHHOTO pacTBOpa
TIepMaHTaHaTa Kajus, U MPOITyCTUTE
yepes Hero ras.

1.4. B tpertbio npoOHpKy HAUIUTH 2-3
M1 OpOMHOM BOIbI, OITYCTUTD
ra300TBOJHYIO TPYOKY /10 AHA 3TOMH
IPOOUPKHU U POMYCTUTH Yepe3
OpOMHYIO BOJY BBIACISIONINIICS Ta3.
1.5. BBIHYTh ra300TBOJHYIO TPYOKY U3
pacTBOpa U MOBEPHYTH €€ OTBEPCTUEM

KBEPXY, MOXKEUb BBIACISIONINICS Ta3
(puc.2).

C;H;OH (3'1'“.7!0'
BBIM CIIMPT)

H,SO,

O6paboTka pe3ybTaTOB:




1. TIpoananu3upoBaTh COOTBETCTBUE MOJYYEHHBIX PE3YJIbTATOB CLIOCOOAM
IIOJIyYEHUs HETPEAEIBbHBIX YIIEBOJOPOIOB psifa dTuiIeHa (ajkeHoB). CrenaTh
COOTBETCTBYIOILUI BBIBOJ.

2. ChopMynupoBaTh BbIBOJ O (PU3UKO-XUMHUYECKUX CBOMCTBAX ATHIICHA.

3. ChopmynupoBath BBIBOJ O CIIOCO0axX OOHAPYKEHUS dTUJICHA.

Paznen 9. UccaenoBanue m XMMHYECKMH aHaIM3 00beKTOB Oumocdepbl.

Jlaboparopnas pabota «OCHOBBI J1a0OPATOPHOM MPAKTUKU.

HaszBanue temel Tema 9.1. OcHOBBI 1a6OPATOPHON MPAKTUKHU B
Ipo¢eCCUOHATIBHBIX JJA00PATOPUIX

Pe?)y.IIBTaT O6y‘leHI/I$I BbInoaHATE NOJHBIN I[MUKJI SKCTICPUMCHTAJIBHOT O

0e30macHOro OOpallleHus C BelleCTBaMU
71ab60paTOPHBIM 000PYIO0BAHHEM

HCCIICAOBaHUA C CO6J'IIOI[CHI/ICM IMpaBHJI

151

OO01me KOMITIETEHIINN OKO01TIIK 2.10

Bomnpocsl, paccMarprBaembie Ha 1TaOOpaTopHO# padore.
1.Texnuka 6€30MaCHOCTH U MEPHI MPEAOCTOPOKHOCTH
2.001mue npapmiia paboOThl B XUMHYECKOH J1a00paTopuu
3. OkazaHwue nepBoii MOMOIIIH B Tab0paTopuu
4. Xumuueckas mocyna u JabopatopHoe 000pyI0BaHHE.

5.CrexIsiHHAs TTOCy/1a 001ero Ha3HAYCHUS
6.Dapdoposas mocyna

/.Mepnas nocyna

Paznen 9. UcciienoBanne U XUuMHYECKHI aHAJIN3 00bEKTOB OUoc(ephbl.
Jlabopatopnas padota " OuricTKa BOABI OT 3arps3HEHUN .

Ha3Banwne TeMbl Tema 2.2. XumMu4yecKkuil aHaau3 mpood BOJIBI
PesynpTaT 00ydeHuUs HccnenoBaTh XUMHUYECKUN COCTaB MPOO BOJIbI
OO1me KOMIIETEHITUN OK 01 IIK 2.10

Bompock! ans qomycka k 1abopatopHoit pabore

a) chopMyIUPYyHTE LEb IIAaHUPYEMOTO SKCIIEPUMEHTA
0) 00BSCHHTE, YTO TaKOE BOJIA;

B) mepevyncinTe (HU3NIecKrue CBONCTBA BOIBI
') 00BSICHUTE, KAK MOXHO TOTYYUTh BOAY B TAOOPATOPHBIX YCIOBHSIX;
1) OOBACHUTE, U3 YETO COCTOUT MPUOOP IS MOTYUYEHUS AUCTUILIMPOBAHHOU BOJIBI;

€) IePEYUCINTE OCHOBHBIE aCTIEKThI COOIIOAEHUS TEXHUKU 0€30MaCHOCTH IIPH
MOJIb30BAHUM HArpeBaTeIbHBIMU NMPUOOpaMu (CIUPTOBKA).

[IpoBeneHue onbITOB




O6opynoBaHue U nocyaa

PEaKTUBBI

CreKJIIHHbIE TPOOUPKHU

BOJa

[tatuB a1t TpOOUPOK

CnupToBKa

Crmmuku

[tatuB a1t 6GrOpETOK

Crakansl Ha 50 u 100 M

CrekngHHAadg MajoyKa

I"azooTBOIHAS TPYOKa

AJNTOpUTM NpPOBEAEHUS onbITa |

BOHpOCBI H 3aaHusd

OIIBIT 1 M3y4yenue 3arpsa3HEHHON BOJIbI

1 PaccMoTpuTe BhIIaHHBIN Bam o0Opaserl
3arpsi3HCHHOM BOJIBI, KaKas 3TO CMECh
(oTHOPOTHAS WITH HEOTHOPOJIHAS ).
(puc.1)

1.BuzyanbHo onpenenure nokazareiu
CTETCHU 3arpsI3HCHUS BOBI
(mpo3pavyHOCTh (MYTHOCTB),
COJ/Iep>KaHKEe B3BEIICHHBIX YACTHII, 1IBET,
3arax).

[lepememnraiite moy4yeHHBIN 00pa3er
BO/IBI.

AJTOPUTM MPOBEAEHHUS ONbITA 2

Bonpocs! u 3amanus

OIIBIT 2.®unsTpoBanue 0Opa3iia BOJIbI.

Onpenenute 000pyA0BaHUE JJIs1 STOTO
aTamna, cooepute npudop A
¢unsTpoBanus. [IpurotoBbre PUIbLTP
JU1s1 BOPOHKHU (puc.2)

1. Kakoii GunbTp wHCHOAB3YETCS IS
OYMCTKH BOJbI




Plnom pob2HL P
[IpoBenute
3arpsi3HEHHOM BOJIbI,
1. Boay m0oO CTEeKISHHOM TMaioyke
HaNMBaiTe Ha PUIBTP.

2. Haneiire B
OT(GUILTPOBAHHOM BOJIBI.

bunbTpOBaHHE

IPOOUPKY

2. Uro ocraercs Ha (uibTpe, a 4YTO
IIPOXOAUT CKBO3b HETO?

3. OtmeTbTe BHEIIHUE II0KAa3aTelN
(MpO3pavyHOCTh, LIBET, 3aMax),

4.  Onumwure noiay4yeHHbIN QUIbTparT.

5. PaccMoTpuTe yacTHIlbl, OCTaBIIMECS
Ha QuUIbTpE.

AJNTOpUTM NPOBEEHUS ONbITA 3

BOHpOCBI " 3aJaHUA

OIIBIT 3. CwmsaryeHue BOJIBI
KANSTYCHUS

IyTEeM

1. TIpoOy BOJBI MPOKHUIISITUTE HAJ
TUTAMEHEM CITUPTOBKHU

2. OctaBbTe 7151 OXJIK]ICHUS B
mratuee (puc.3)

UTO MPOUCXOIUT MPU KUTITYEHUH BOJbI?

1. Ilyrem HabOmt0/IEHUS ONIPENIETUTE,
€CTb JIM JIETKOE TOMYTHEHUE WJIU
BBIIIA/ICHUE HE3HAUUTEIBHOTO aJIKa.




AJITOpUTM NpOBEAECHHUS OonbITa 4 Bonpocs! 1 3aganus

OIIBIT 4 . IToryuenue
JUCTUJUIMPOBAHHOM BOJBI.

1. Onpenenure 060pynoBaHue UL BusyanbsHO onpefenuTe NoKa3aTeau
3TOTO 3Tana, COOEpUTE NPOCTEUIINI CTeIleHH 3arps3HEHHs BOJBI

npuOop 175 NeperoHku BoAsl (puc.4
pHoop A P Ael (puc.4) (mpo3padyHOCTh (MYTHOCTB), COJIEpKaHHE

B3BCIIICHHBIX YAaCTHII, [IBET, 3aIlax).

CpaBHUTE NTUCTUILUIMPOBAHHYIO BOAY C
bUABTPATOM U MPOKUIISTYEHHON TTPOOOI
BOJIBI.

B npo6upky HaneiTe OUnIeHHYO
(GbuIbTpOBaHWEM BOJY U BbIITApUBANTE
110 TEX IOp, MOKa B IPUEMHHKE HE
co0epeTcsi OKOJIO 2 MJT BOJIBI.

O6paboTka pe3yJIbTaTOB:

1. CocTaBbTe BBIBOABI O CTEIIEHH OYMCTKU BOJBI HA JTaHHOM

2. Ecnu naGmroaercs Jierkoe MOMYTHEHHUE M BhITIAZICHUE OCaJKa TP KUTISTYCHHH,
TO KaKOU BBIBOJI BEI cenaere?

3. OnumuTe moJTydyeHHbIe 00pa3Iibl BOJBI U COCTABHTE BBHIBO/T

Paznen 9. UccienoBanue u XumMmnueckuii aHaau3 00beKTOB 0uocdepsl.
JlaGoparopnas pabora «Onpenenenne pH BoJIbI U €€ KMCIOTHOCTH »

Ha3Banwne TeMbl Tema 2.2. XumMu4yecKkuil aHaau3 mpood BOJIBI
PesynpTaT 00ydeHuUs HccnenoBaTh XUMHUYECKUN COCTaB MPOO BOJIbI
OO0nre KOMIETEHIIUN OK 01 IIK 2.10

Bompock! s qomycka K 1abopatopHoii padote

a) copMyIIUPYHTE LEJb IJIaHUPYEMOTO SKCIIEPUMEHTA
0) 00BSCHHTE, YTO TaKOE BOJIA;

B) mepeunciuTe (GU3NUEeCKUe CBOKMCTBA BOJIBI
r) copmynupyiTe onpeneeHue KuCI0THOCTh BOJIbI,

I[) OOBSICHUTE IIOHATHSA CBO6OI[Ha$I 1 aKTUBHAs KHUCJIIOTHOCTD,




IIpoBeneHue OnbITOB

O6opyaoBaHue u nocyaa

PeaxkTuBrl

bropeTtka Ha 25Mn

6. BOOa

[ItatuB 1yt OIOPETKOK

2. UHIUKATOp METUIIOPAHK

Konnueckne ko061 Ha 100 Mt

3. 0,1H pacTBOp ruapokcua HaTpUs
NaOH

4. penondranenx

Anroput™ npoBesieHus onbita Nel

BOHpOCBI H 3aaHusA

OmneiT 1. Onpenenenue cBOOOTHOM
KHUCJIOTHOCTH

7. lng aHanmu3a B KOHUYECKYHO KOJIOY
. TUTPOBAHUS ITUIUHIPOM OTMEPSIOT
100 M1 ucciegyemoil BOJbI, JOOABISIOT
-3 Karmid WHIUKATOpa METHJIOpaHXKa,
DACTBOP TMEPEMEIIUBAIOT, MPU ITOM OH
IPUOOPETACT PO3OBYHD WM KEITYIO
DKPACKY.

2.. broperky  3amomuute  0,1H
pacTBOpoM rujapokcuaa Hatpus NaOH
10 HYJIEBOTO JIeJIEHUS U TUTPYWTE
AHATTN3UPYEM YO Boay. TutpoBanue
MPOM3BOAAT Ha OesioM (GoHE 70 mepexoa
DKPACKH BOJIbI U3 PO30BOI B OPAHIKEBYIO
3. ¢ukcupyroT 06bem pactBopa NaOH
(1), momeAmnii Ha TUTPOBAHUE.

4, 3areM TakuM XK€ 00pa3oM TUTPYIOT
PIIIE JIBE TIPOOBI BOJIBI.

1. Ecnu ananusupyemasi mpo0a BOIbI
nocJie 100aBJIeHUsI HHANKATOpa
npuoOpena KeNThli BET, TO CBOOOHAS
KHCJIOTHOCTB BOJIbI paBHa () u
TUTPOBAHUE HE MPOBOJISAT.

2. Ecnu Boa mocne no6aBieHus
WHJMKaTOpa Mpuoodpesia po30BbIi I[BET,
TO IPOBOJAT TUTPOBAHUE.

3. Pcuuraiite cpemHuii pe3yabTar
TUTPOBaHUS 11O HopmyIe:

V1: , V2: , V3: , ch.:

4. CBOOOJHYIO KUCITOTHOCTh
omnpenenure 1mo popmysie:

Kc =N Vcp *1000/ V , MMOIb-2KB/M>
rae Vep — cpeanuii 00beM pacTBopa
TUAPOKCUAA HATPUS, OIIEAIINI Ha
TUTPOBAHUE UCCIIEYEMON BOJbI, MII

N — HOpMaIBbHOCTh pacTBOpa
TUJPOKCUJIA HATPUS, MOJIb-3KB/IM°

V — 00beM ucciaeayeMon BOJIbI, B3SITOM

IUTSL aHAJIN3a, MIT 2.

Anroput™m nposeaeHus onbita No 2

Bonpocs! u 3amanus

Omnsit 2. OnpeaeneHue oouen
KHCIIOTHOCTHU

[TpoGeMHBIH OIBIT
1. Ins aHanu3a B TpU KOHUYECKHUE
KOJIOBI JIJI1 TUTPOBAHMS MTUIIETKON WK
nWIMHApoM otmepstoT 1no 100 mo
UCCIeayeMO BOMABI, A00aBIAOT 2-3
Karui uHankaropa dhenondraaernta

1. Tlouemy TUTpOBaHHE MPOU3BOIAT HA
oemom ¢done?

2. Jlnst pacyeTa BBIUMCIUTE CPETHUMN
pe3yibTar.

V1=,V2=,V3=,ch.

3. Onpegenure OOIIYIO KUCITOTHOCTD




2. PacTBOp mepeMelnBaroT, Ipu 3TOM
PacTBOpP OCTAETCSI OECLIBETHBIM.

3. Bropetky 3aMOJIHSIIOT 0,1H
pactBopoM ruapokcuaa Harpuss NaOH
710 HYJIEBOTO JIEJICHUS U MPUCTYIAIOT K
TUTPOBAHUIO AHAIU3UPYEMOW BOJBI B
nepBoii KoJoe.

4. TutpoBaHHE MPOU3BOAAT Ha OeIOM
dboHe 10 Tmepexoja OKpacKu BOJBI U3
OecIIBETHOI B PO30BYIO U (DUKCUPYIOT
obosem  pactBopa NaOH  (Vy),
HOLIE/IIe Ha TUTPOBAHHUE.

3. 3areMm Takum ke 00pa3oM TUTPYIOT
JIB€ OCTABIIMECS MPOOBI BOJBI.

o ¢popmyre:

Ko =N Vcp * 1000/ V , MMOJIB-
5kB./nqM° , Tae Vep — cpequuii 06bem
pacTBopa THAPOKCUA HATPHUS,
MOLIEAIIUNA HA TUTPOBAHUE
VICCIIEIyEMOU BOJBI, MII

N — HOpMaJIBLHOCTh PacTBOpPa
TUIPOKCHA HATPHUS, MOJIb-2KB/IM>

V — 00beM ucciaeayeMon BOJIbl, B3SITOM
JUISL aHaJ3a, MIT

4. [ToueMy  TUTPOBaHHE
HECKOJIBKO pa3?

IMpOBOIAT

Anroput™ npoBeieHus onbita No 3

BOHpOCBI H 3adaHusA

Omur 3. Omnpexnenenue BenuuuHbl pH

(KOHIIEHTpaLUH HOHOB BOJIOpPOAA)

MOHOMETPUYECKUM METOI0M Cc

oMol pH-meTpa

1. Ina ananm3a B Tpu crakaHa |1. Kak Ha3bIBaeTCs TaHHBINA METO

ormepsaroT no 30 M uccaeayemoit
BOJIBI,

2. OnyCTHTE B CTaKaH 3JIEKTPOJIBI.

3. Uepes 3 MHUHYTH 3alUIIUTE
noKaszaHus nmpudopa.

aHamsa?
2. CpaBHHTE pe3yJIbTaThl aHAJIN3A C
IPEABIIYIIMMHA OTIBITAMH.

O6paboTka pe3yabTaToB:

1. [Ipoananu3npoBaTh NOJTYYEHHBIE PE3YIBTATHI

2. CdopmynnupoBaTh BBIBOJIBI O KUCIOTHOCTH aHAIM3UPYEMBIX 00pa3IloB.
3. Kaxoii cioco6 omnpeneneHus KUCIOTHOCTH SIBISIETCS 60J1ee TOUHBIM?

Paznen 9. UccaenoBanne U XuMH4eCcKMi aHaIu3 00beKTOB Ouocdepsbl.
Jlabopatopnas padota «OnpeeneHne >KeCTKOCTH BOJbI U CIIOCOOBI €€ YCTPAHESHHS »

HaszBaunue teMbl

Tema 2.2. XuMmudeckuii aHam3 IpoO BOJIBI

PesynbTaT 00y4yeHus

HccnenoBaTh XUMHUYECKUN COCTaB MPOO BOJIbI

OO0111e KOMITETEHIINU

OK 01TIK 2.10

Bompock! s qomycka K 1abopatopHoii padote

a) chopMyupyiTe 1ENTb IIJIAHUPYEMOTO SKCITIEpUMEHTA

0) chopmynupyiite onpeneacHue KECTKOCTb BOJIBI;

B) KaKasl BOJla CUMTACTCS KECTKOM ?




F) O6'b$1CHI/IT€, KaKuM MCTOAOM BbI 6YI[CT€ ONpCACIIATh JKECTKOCTH BOJBI;

n) Ha uém ocHOBaHa KOMILIEKCOHOMETPUS KaK METOJl THTPUMETPUUYECKOTO aHayin3a’?

€) 3a Cc4éT Yero MeEHJAeTCs  OKpacka  pEakIMOHHOM  CMeCH  IIpHu

KOMIIJIEKCOHOMETPUYECKOM TUTPOBAHUH (C KPACHON HA CHUHIO0)?

IIpoBenenue onbITOB

O6opyaoBaHue U Mocyaa

PeaxkTuBel

bropeTtka Ha 25Mn

8. Bona

[tatuB gyist GrOpeTOK

5. tpusion b 0,05

Konnueckue ko061 Ha 100 Mt

3. pacTBOp METWJIOPAHIKA

ITunerka Ha 50 M

4. XpoMOreH 4€pHbIi

ITunerka Ha 10 M

5. AMMoHuHBIN Oydep

17.pactBopM cosisiHOM KucaoThl 0,1 H

Anroput™ npoBesieHus onbita Nel

BOHpOCBI H 3aJaHusd

OmnmwiT 1. Onpenenenue oOmen
’)KECTKOCTH BOJIbI
KOMILIEKCOHOMETPUYECKUM METO0M

1. B Tpu xoHMYeckue KoJIOBI 0TOOpaTh
nuneTkou mo 50 ma uccienyeMon BoIbl
(amuKBOTHBIN 00BEM V,).
2. IlpubGaBuTh B Kaxaywo koyl0y mo 10
Ml aMMOHUKHOTO OydepHOTro pacTBoOpa
M — Ha KOHYMKE INmarens — 1O
HECKOJIbKY KpPUCTaJUIMKOB XPOMOT€Ha
4EPHOTO; CMECh B KOJI0ax mepeMeniaTh
BpalaTeIbHbIMU ABMKEHUSIMU. PacTBOp
JOJKEH TMPUOOPECTH 1BET KPAaCHOTO
BUHA.
3. 3anoaHUTH Or0peTky TuTpanToM — 0,05
. paCTBOPOM TpWJIOHA b — 1
TOCJIEI0BATEILHO OTTUTPOBATH KAXKIYIO
mpoOy B KOJI0€ /10 Iepexo/1a BUHHO-
KpacHOW OKpacKd B CHHIOIO.
1. O0BEM TUTpaAHTA KaXAbIi pa3 nepen
[UTPOBAHUEM JOBOJIUTH J0 HYJIEBOU
DTMETKH, a TTOCJIC — YYUTHIBATH PACXO]T
rutpanTa 10 0,1 ma (V1, V2, Vs).
5. 3aHecTH pe3ynbTaThl THTPOBAHMUS B
TaOJIUIly TAKUM K€ 00pa3oM TUTPYIOT
erie Be mMpoObl BOJIBI.

1. BelumciuTe CcpeiHee  3HAYCHHE
00BEMa TUTpaHTa (Va),
M3PACXOIOBAHHOIO HAa  TUTPOBAaHHE

AJJMKBOTHOTO 00BEMA BOIBI,

2) Beraucnute o01ei XECTKOCTH BOJIBI,
UCXOJs M3 3aKOoHA DKBUBAJICHTOB H
MIpUHKAMAS, 4TO KECTKOCTH
npeAcTaBiasier  cobol  HOPMAIBHYIO
koHuenTpauio Ca?* u Mg?* B Boze:

K =17 1000

1000 — wmHOXHUTENs ISI TIEpeBOJaa
SAUHUIl HOPMAJILHOCTH PAacTBOPA MOIb-
OK6/1 B €OUHHUILI )KECTKOCTH MMOJIb-
K6/




Anroput™m nposeaeHus onbita Ne 2 Bonpocs! 1 3aganus

Omnpit 2. Onpenenenue kKapOOHATHOM
KECTKOCTHU BOJIbI KUCIIOTHO-OCHOBHBIM

TUTPOBAHHEM

[IpoGnemMHbIit ONBIT 1. Bebrumciaure cpeaHee  3HAUYCHHE
1. B Tpu xoHHuyeckux KoJIObI 0TOOpaTh | 00bEMa TUTpPAHTA (Vy),
1o 50 mz uccnenyemoit BOJbI. M3PACXOJIOBAaHHOTO  HAa  TUTPOBAaHUE

2. [lpubaBuTh B KaXIyI0 MO 2-3 Karju | aTMKBOTHOTO 00bEéMa BOJIBI;
pacTBopa METUJIOpaH)ka U cojiepxkumMoe | 2) Boeruuciaure kapOOHATHYIO KECTKOCTh

nepeMenarhb BpallaTebHBIMU | BOJBI 110 (GOpMYIIE:

JBMOKCHUSIMU. K = NrVr 1000

3. OrTuTpOoBaTh KaXAYyH AIMUKBOTY Va

tutposarHeM 0,1  H PACTBOPOM 1000 — wmHOXUTENL IS TEepeBoja

€AUHUIl HOPMAJILHOCTU PAacTBOPA MOlb-
9K68/1 B €OUHUIIBI KECTKOCTH MMOJlb-
3K8/1

COJITHOM KHCJIOTBI JI0 IEPEXoa KeNTON
OKPACKU MHAMKATOPA B OPAHIKEBYIO.

4. PesynbTaThl BHECTH B TaOJHILY
poOBI BOJIBI.

O6paboTka pe3yIbTaTOB:
1. IIpoaHamu3UPOBATh MOJYUCHHBIC PE3YIIbTATHI

2. CdopMynmnupoBaTh BEIBOJIBI O KECTKOCTH aHATU3UPYEMbIX 00pa3IloB.
3. ChopmynrpoBaTh BBIBOBI, IS KAKHX IIeJIel MOKHO MMPUMEHSTH HCCIIETyeMbIe
o0Opa31isr?

8.3. OueHoOYHBbIE CpeICTBA PYOEKHOT0 (TEMATHYECKOI0) KOHTPOJISI 10
AUCUMILTHHE «XHMMA»

PyGexHbIi (TeMaTH4eCKnii) KOHTPOJIb 10 TUCHUIUINHE «XHUMHUS» TPOBOJIUTCS B
dbopMe KOHTPOJBHBIX PAOOT MO pas3fenaM OCHOBHOTO MOJYJs Ha OTIEIbHBIX
3aHIATHAX, KCHCOB.

4.3.1 KouTposibHbIe padoThl

Pasnen 2. Xumuuveckue peakuuu. KoutpouabhHasi padora «CrpoeHue
BelleCTBa M XMMHUYECKUE PeaKuum»

KoHnTponbsHas paboTa comep uT 4eThIpe BUIA 3aJaHUM:

1. 3agaum Ha COCTaBICHUE XUMHYECCKUX (POPMYIT IBYXaTOMHBIX COCTMHEHUN 110
UX Ha3BaHUIO.

2. 3ajauyd Ha COCTaBJICHHE YpPAaBHEHUUN peaklHil: COeAUMHEHUs, 3aMeElLICHUs,
pa3lioxKeHus, OOMEHa M peakuuid C Y4YaCTUEM KOMIUIEKCHBIX COEIUHEHMUII;
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUH.

3. 3amaHus Ha COCTaBJICHUE MOJEKYJSPHBIX M HOHHBIX PEaKIui TUAPOIU3a
COJIEH, YCTAHOBJIEHUE U3MEHEHUSI KUCIIOTHOCTU CPEIbI.

4. 3amauM HaA pacyeT KOJWYECTBECHHBIX XAapaKTEPUCTHK 110 YPABHEHUSAM



XUMHYECKUX PEaKLMii: MACCOBOM WJIM OOBEMHOW JOJIM BbIXOJAA MPOAYKTA pPEakUuu
COCIMHEHHUS OT TEOPETUYECKH BO3MOXKHOIO; OOBEMHBIX OTHOUIEHUWA Ta3o0B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK MCXOIHBIX BEIIECTB U NMPOAYKTOB PEAKLIUH; MACCHI
(o0BeM, KOIMYECTBO BEIECTBA) MPOJYKTa PEaKIUU, €Cld OJHO U3 BEIECTB JaHO B

BUJIE PaCTBOpA C OINPEIEIICHHON MAacCOBOM [10JI€H PaCTBOPEHHOIO BEILECTBA.

1 BapuanT 2BapuaHT
1. JlonumuTe ypaBHEHHsI, ypaBHSMUTE, COCTAaBbTE MOJHBIC U COKPAIIICHHBIC HOHHBIC
ypaBHEHHUSI.
Mg (NO3 )2 + K3 PO4 = Al C|3 + K3PO4 =
Ba (OH )2 + H; PO4 = Fe SO4 + Naz PO4 =
Zn Bry + H,SO3 = Mn Cl, + KOH =
2. Jlomummre ypaBHEHUS M ONMPEICITUTE XapaKTePUCTUKH KaKI0M XUMUIECKON
pEeaKInm.
Na+ O, = Li+O,=
As + O, = Se+ 0O, =
3. HpOCTaBBTe CTCIICHU OKHUCJICHHA 3JICMCHTOB B CJIICAYIOINX COCANHCHUAX.
Bi205, G&zOs, CC|4, HMnO, FeO, PbOz, PC|5, HC|O4, H2CI’207,
HzCI’O4, SnS,. XeF,

4, OHpC,ZICJII/ITe THUII XUMHUYECKOM CBSI3U B JaHHBIX BCIICCTBAX, JOKAXUTC 3TO C
ITOMOIIIBIO CXCM.

KC|, Oz,PHs, Ag, C|2, NaBr, |2, MgC|2, Hz, SOz, CU, Nal, Fz, Fe,
Na.O, Ni, CHyg, A|, Ca (NOs)z CaO, Ny, Na, P,0s5, BaSOy, O3,
Sg, SO3. 1,07.
5. PaccTaBbTe KO3 (HUITUEHTHI, ONIPEICTUTE TUIT PEAKITUU:
a) Mg + N2 ->Mg3N2 a) C +Cr2 03— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 0 ) Na+ H20 — NaOH+ H21
6. PaccunTaTth CTENEHU OKHUCICHUS ISl Ka’KJIOTO 3JIEMEHTA B BEUIECTBE
Fe(NO3)3 Ca (NOs3),

3. 3anucath GOpMYIIBI BEIIECTB:

A) cynsdun xenesa (IIT) b) cepnas kuciora

A) cepHuUCTas KUCIOTa 6) ruapokcun meau (1I)

7. ITo ypaBuenuto peaknun CuCl2 +Mg —MgCI2 +Cu, BEIYHCINTE KOJIUIECTBO
BeIlleCTBA MEU, €clu B peakiuio ¢ xiopugom Menu (II) scrynuno 480 r maruusi.

8. CocTaBUTh ypaBHEHUE U ONPEIETUTh TUI PEaKIUU

A) cynbdar 6apus + cepHas KHCIIOTa b) conanas kucmora + kapOOHAT KaJbIUs

Pa3znen 4. CTpoenne u cBoiicTBa Heopranmyecknx BemecTs. KoHTpoabHas
padora «CBoliCTBa HEOPraHMYECKUX BelleCTB)»

KontponbHas paboTa COIepKUT TP BUA 3aJaHUMN:

1. 3amaun HaA pacueT MaccoBOM J0AM (Macchl) XUMHUYECKOTO 3JIEMEHTa

(coenuHeHus) B MOJIEKyJe (CMECH).



2. llpakTuyeckue 3aiaHus MO KiIacCU(PUKALKUHU, HOMEHKIATYpEe U XUMUYECKUM
(opMynaM HEOPraHMYECKHX BEILECTB pa3IMYHBIX KJIACCOB: OIpENEICHHE Kiacca
HEOPraHWYECKUX  BELIECTB, HA3blBaTb  HEOPraHUYECKUE  COCAUHEHUSA IO
MEXIYHAPOIHOM U TPUBUAIBHON HOMEHKJIATYpPE MO XUMUYECKUM (POpMYyIIaMm.

3. 3agaHus Ha COCTaBIICHUE YPAaBHEHMM XMMHMUYECKUX PEAKIUN C y4aCTHEM
IIPOCTBIX U CJIOKHBIX HEOPraHWMYECKUX BEIIECTB: OKCHJIOB METAJUIOB, HEMETAJUIOB U
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKHUX KHUCJIOT, OCHOBAHMM M aM{@pOTEpHBIX
TUAPOKCUIOB, HEOPraHUUECKUX COJIEH, XapaKTepU3YIOIUX UX CBOMCTBA U CHOCOOBI

MOJTyYEHHUSI.

1.  VYcraHoBuTe, K KaKOMY KJIacCy/TpyMIe OTHOCATCS HEOPraHUYECKHE BEIEeCTBRA,
dopmyibl kotopsix ykazanel CoO, HNOg3 LIOH, H2S,03 HazoBuTe cCoeMHEHUS 10
MEXTYHAPOHOM U TPUBUAIILHON HOMEHKIIATYpe.

2. CocTtaBUTH POPMYJIBI COCTUHEHH:
a) okcuza yraepoxaa (1), 0) THAPOKCHIA MEJIH,
B) XJIOPOBOJIOPOJIHOM KUCIIOTHI, T) Cyib(aTa HATpus
3. Hanmcarb ypaBHEHUSI XUMHYECKUX PEaKIIM:

a) H,SO,4 + Mg 6) Na, O + HBr B) SO, + CaO r)CaC03 + HCI I[) AlClz + AgNO3

VYka3aTh Ha3BaHUS MPOJTYKTOB PEAKIIUH.

4. PacctaBbTe KO3 GUIUEHTHI B TPUBEACHHBIX HUKE CXEMaX XUMHYECKUX PEAKIIU.
JlaiiTe XapaKTEepUCTHUKY KaXKJIOW U3 YETHIPEX XUMUUYECKUX PEAKIIMN C TOUKH 3PCHUS

Pa3IMYHBIX KIacCUDUKAIIHMA.

a. Ho+ N, — NHgT + Q

0. AL + Fe,0O3 — ALO3 + Fe + Q

B. CaCO3 — CaO + CO2t - Q

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

ANH;) + 302@) = 2N2(r) + 6H20(;K) +Q

SABJISICTCS] PEaKLUEH
1) COCJIMHEHUS, KATAJIUTUYECKOM, SHIOTEPMUYECKON
2) 3aMENICHUS, KAaTATUTHYECKOM, Y9K30TEPMUYECKOMN
3) OKHCJIMTENbHO-BOCCTAHOBUTEIBHOW, HEKATATUTUYECKOM, SK30TEPMHUYECKON
4) 0o0OMEHa, HEeKAaTATUTUIECKOM, SHTOTEPMHUIECKOM
6. Berauciure MaccoByto joito cepedpa B okcuze cepedbpa (Ag20)

Pa3nen 7. CTtpoeHne u CBOMCTBA OPraHUYeCKUX BeleCTB.
KonrpoabHas padora «CTpoeHHe U CBOMCTBA OPraHUYECKHUX BeIleCTB»

ITo nutoram uzyuenus pasnaena 7 oOydarommuecs OyayT CIIOCOOHBI:



- OIpelenaTb  IPUHAMICKHOCTb  BEIIECTB K  PasjMyHbIM  KjlaccaM
OPraHUYeCKUX COCAUHEHUI; TOMOJIOTU U U30MEPBHI;

- Ha3blBaTh M3YYCHHBIC BELIECTBA I10 «TPUBHAIBHOMN» WU MEXKIAYHAPOIHOU
HOMEHKIJIATYpE;

- XapaxkTepu3oBaTb CTPOCHHME U  XHMHUYECKHE CBOMCTBA  H3YUYCHHBIX
OPraHUYEeCKUX COCAUHECHUN;

- OOBSCHATH 3aBUCUMOCTb CBOWCTB OPraHMYECKHUX BEUIECTB OT UX COCTaBa U
CTPOCHUS;

- MPOBOJUTH BHIYUCIICHUS 110 XUMHUYECKUM (HOpMYyIaM U YPaBHEHHUSM.

TemaTnueckuil KOHTPOJb OCYIIECTBIsAETCS MeTonoM TectupoBanus (I) unu B
(dopMe nucbMeHHON paboThI, BKIIOYAtOUIel npakTuueckue 3aganus u 3aaayu (1I).

1. BemecTBo, cocTaB KOTOPOro BhIpakeH MOJIEKyJIsipHOU Gopmyrioit C3Hs,
OTHOCHUTCS K KJIacCy:
1) Apensl 2) anmKaHbI
3) AnKeHbI 4)aTKHUHbBI
2. Haspanwue BemiectBa, popmyna koroporo: CH3-CH(CH3)-CH,-CH2-OH
A) OyraHon-2 b) mnenranon-2
B) 2-metunbyranon-4 r) 3-MeTunoyTaHo-1
3. BemectBo, nmeromee ¢popmyny CH,=CH, Ha3biBaeTcs:
A) Tonyon b) stunen
B) I'muuepun ') IPOMHaHOJI
4, BemecTBo, Ha3BaHME KOTOPOTO MPOMMOHOBASI KUCIOTA, UMEET popmyny:
A) C;HsOH b) (CH3);NH  B) CH3-CH,-COOH r) C3HOH
S. JJist ankaHoOB XapaKTepHa PeaKIus:
A) npucoenunenust Hp 0) XJIOpUpOBaHUS HA CBETY

B) ob6ecuBeunBanus pactsopa KMnO4 TI') monumepusamnuu

6. MeTtaHon pearupyer c:
A) Hatpuem 0) BogoM B) BOJOPOJOM I') METAHOM
7. VYKcycHast KUCJIOTa BCTYMAET B PEAKIIHIO C:
1) A) AgNO3 6) NaCl B) Na,COs r) HO
8. BepHbl 11 yTBEpKACHUSA:

A. AMUHBI ITPOSIBJISIFOT OCHOBHBIE CBOMCTBA
b. AMUHOKUCITOTBI TPOSIBIISIFOT TOJIBKO OCHOBHBIE CBOKMCTBA
1. BepHO TOJIBKO A 2. BepHO ToJbKO b
3. BepHBI 00a yTBepkAcHUS 4. HEBEPHO HU OJIHO U3 yTBEPKICHUN
Q. YpaBuenne xumudeckoit peakiuu C2H6+CI2M"C2H5CI+HCI siBnsiercs:



A) peakiyeil 3aMenieHus1, TPOTEKAIOIIEH MO paguKaIbHOMY MEXaHU3MY
b) peakimueit mpucoeanHeHUs, MPOTEKAIOIIEH M0 PAAUKATLHOMY MEXaHU3MY
B) peakiueit 3amenienus, NpoTeKariel o HOHHOMY MEXaHU3MY
I') peakuueii npucoeIMHEHUS, MPOTEKAIOUIEH IO HOHHOMY MEXaHU3MY
10. B peakuuio «cepeOpsiHOro 3epkana» (C aMMUaYHbIM PACTBOPOM OKCHJIA
cepebpa) BCTyIaeT:
A) DraHon 0) MOKo3a  B) TIIUIEPUH  T) Kpaxmall
11. VYcraHoBuTE COOTBETCTBHUE MEXK/Y Ha3BAHUEM BEIIECTBA U KJIACCOM (TPYIION)
OpraHNYecKUX COeAMHEHUH, K KOTOPOMY(-0i) OHO IPUHAJITICHKHUT.
Ha3Banwue BemiecTBa
A) CH3COOH 5) CH3-CH2-CHj3
B) CH>=CH-CH>-CH3 F) CH3-CH2-OH
Kitacc oprannyecknx coeJuHEeHU
A) OIHOATOMHBIE CITUPTHI 0) yrineBoabl  KapOOHOBBIE KHCIIOTHI
B) apomaTuueckue yriaeBogopoabl T') HEMPEAEIbHBIE YTIEBOAOPObI
J1) npenenbHbIe YIIE€BOI0POIbI
12. B cxeMme npeBpaleHuit
1500°C  kar +Br;
CH4 X1 OeH3011 X2

BCIHICCTBAMU X1 1 X2 COOTBETCTBEHHO SIBJISIFOTCS:

A) Auerunex 0) aTUNIeH B) OpoMOeH30I
I Xnopb6enzon 1) ¢enon E) muknorekcan
13. Ompenenure MONEKYJIsApHYIO (opMmyny BemiecTBa, coaepxkamero 37,5%
yriepoaa, 50% xucnmopona u 12,5% Bogoponaa. OTHOCUTENbHAS TJIOTHOCTD
apoB TOTO BEIIECTBA MO BOJOPOAY paBHa 16.
a) CH3;0OH 6) C.HsOH
B) HCOOH r) CeHsOH
14.  Cxonbko JIUTPOB BOJOpOaa moTpedyercs ana odpazoBanus 10,2 r© 3TUIOBOTO
CIIUPTA U3 areTaIbJETH A, €CITU BBIXO]I MPOAYKTa peakiuun coctaniseT 80%?
A) 6,2 1 6)3,1n B) 12,75 n r) 11,2 n

4.3.3. Keilic-3aganus
Keiicel mcnonb3yroTcsi B KaueCTBE OIEHOYHOTO CpeacTBa B pazaene 6 u 9
MPUKJIIATHOT'O MOJTYJIS.
Keiic Nel. «XJ1op B ')KM3HHU YeJI0BEKa)

B Snonum oObeauMHEHHBIMH CcUJIaMH HallMoHaNIBbHOTO WHCTUTYTA 3J0POBBS U



[IpedpextypHoro ynusepcuteta CUI3yOKH OBUIO MPOBEIAEHO UCCIEAOBaHHUE. Y UYEHBIE
BBIACHUJIA, YTO €CTECTBEHHBIC OPraHMYECKUE BEIIECTBA BCTYNMAIOT B PEAKLUIO C
XJIOPUPOBAHHON BOJAOW W3-TIOJ KpaHa, oOpa3ys OMNacHble COEAMHEHHS, KOTOPBIE
MOT'YT CIIY)KUTh NPUYMHON paka. Takue coeguHeHus HaspiBaloTcd MX, TO ecThb
«MytareH ukc» unu «HeusBecTHbIN MyTares».

3aaHus:
1. Tlpennoxure crnocoObl YMEHBIIECHUS IAOBUTOIO BIMUSHUS XJIOpa B TUTHEBOM BOJIE
Ha OpPraHu3M YEJIOBEKa.
2. Hcxopns u3 cBOeH )KM3HEHHOM MPaKTHKHU, MPUOJIU3UTEIBHO pacCUUTalTe, CKOJIBKO
XJIOPUPOBAHHOM BOJbI BbI UCIIOJIB3YETE B TEUEHUE JTHS U I KAKUX LEJIen?
3. Kaxkue opransl yenoBeka 00JbIlIe BCETO CTPaAAOT OT BO3AEHCTBUS XiIopa?
4. Kak BnusieT XJIOpMpOBaHHAs BOJIa Ha YeJIOBEKA MPHU KyNaHUU?
5. Haiinute  nmomonHUTENBbHYHO  HMHpOpMAIMO O  3aMeHe  XJiopa  IpHU
o0e33apakMBaHUU BO/IBI.
6. Hccnenyiite pasznuuHble TOBaphl OBITOBOM XuMHH B cBoéM jgome. CocTaBbTe
CIIUCOK XJIOPCOJEpkAIINX COCTUHEHHM, YKaXKUTe Mepbl 0€30MaCHOCTH MpHU padoTe ¢

HUMU.

Keiic Ne2. «ByJkaHu4ecKkue ra3bh»

B wucropum wu3BecTeH cClenyOIMUN HHTEpecHbI (¢akt: Beymaronuiics
ecTtecTBoucnbITaTeNb ApeBHOCTH I[lnmmauit Crapmmuit moru6 B 70 T. H.3. TpH
U3BEPKEHUHU BYJIKaHa. Ero MmiIeMsHHUK B THMCbME HCTOpUKY TamuTy mnucan:
«...Bapyr pazganuch packaThl T'poMa, MU OT TOPHOTO IUIAMEHHM MOKAYaJIUCh BHU3
YepHbIC CepHbIe Maphl. Bee pazoexanuch. [ImuaMi ... ynanz u 3a10Xcs».
3agaHus:

1. Tlouemy? Kakue coeAuHEHHS BXOJAT B COCTAB BYJKAHUUYECKUX ra30B?
2. Kakumu XuMHYE€CKMMH CBOMCTBAMHU OHU 00JIagaroT?
3. Hanmmmre ypaBHEHHUS peaKIdy 3TOTO T'a3a ¢ BOJIOM.

4. Kaxkue Mepsl IPeI0CTOPOKHOCTH JOIKHBI COOIIOIaTh TYPUCTHI MPU TOCEIICHUN
BYJIKQHOB?

Keiic Ne3. «7KBauka»

B razere «M3Bectusi» ot 17mas 1995 roma Oblma omyOJMKOBaHA 3aMeTKa
«KBauka 0e3 caxapa»: «Caxapo3aMEHHUTEIb KCUJIOJIM, MOJydyaeMblid U3 Oepé3bl U
U3BECTHBIM Yy HAac KaK KCWIHT, COJIEPKUTCI BO MHOTUX (QpPYKTaxX, B CKOpPJYIE
MuHaanga. OUHCKHE W aMEPUKAHCKUE Bpadyd MPOBEIM HCCIEAOBAHUS OOJIBIIOTO



KOJMYECTBA JeTed B  OOHOM U3 rocymapctB  LleHTpanpHON ~ Amepukw,
MpooJKaBIInecs 0ojiee TPEX JIeT. YUUTels JaBalu JETAM KBaUKy ¢ KCHJIUTOM. YeM
J0JIbllIe €€ JIePXKUIIb BO PTY, TEM Jyulle JUisl 3yOOB. YMEHbIAETCS BPEAHBIA HAJET
Ha 3y0ax, BO pTy BOCCTaHABIMBAETCA HOPMAJIbHOE KUCIOTHO-LIEIOYHOE PABHOBECHE.
Kcunuron ycunuBaer MeXaHM3Mbl MMMYHHOW 3alluThl NOJIOCTH pTa. B wurore
YMEHBIIAETCSI KOJIMYECTBO CTPENTOKOKKOB, CIIOCOOCTBYIOIIMX TOSIBICHUIO Kapueca,
B CIIFOHE BO3PACTAET COJAEPKAHUE KAJbIIU.

3aaHus:
1. JlelicTBUTENBHO JM BCE TaK MPEKPACHO: KYH IKBAUKy C KCWIHTOJIOM U
COXpPaHUIIIb 37I0POBBIC 3yOBI.
2. EcTb 1 mpoTHUBOpEYHsI B JTAHHOU 3aMeTKe?
3. Kakue xummnyeckue BeuiecTBa BXOJAT B COCTaB KBaYKU?
4. Tlpensioxute cnocoObl pelieHus TaHHON MpoOIeMbl.

Keiic Ned. «MbL10»
Bce TBepabie TyaneTHbIE MblJa W3TOTOBJICHBI HA OCHOBE HATPUEBBIX COJIEH BBICIITUX
KUPHBIX KUCIOT. HO JOAsiM C TIOBBIIIEHHON XUPHOCTBIO KOXKH JIMIIA W TOJIOBBI
Bpa4yu — JEPMaTOJIOTH PEKOMEHIYIOT YMBIBATHCS U MBITh TOJIOBY JKUJKHUM MBLIOM,
KOTOPO€ H3TOTABIMBAIOT U3 KAJUEBBIX COJICH >KUPHBIX KHUCJIOT WM IPErapaToM,
KOTOpOE€ TPOJIaeTCsl B alTeKax I10J] Ha3BAaHUEM «3€JIEHOE MBUIO» U TPEACTaBIIsCT
c000li YMCTOE KATMMHOE MBLJIO 6€3 apoMaTHU3aTOPOB.

3ajaHus:
Kaxk 3T0 MOXHO OOBSICHUTE?
J{7s1 yero Hy>KHO MBLIO?
YeM MOKHO 3aMEHUTH MBIJIO?
Hanumure peakuuio nojgydeHus: Mplia?

UeM XHAKOE MBIJIO OTJIMYAETCA OT TBEPAOTO?

o gk w0

Hp@I[JIO}KI/ITe CIIOCOOBI M3TOTOBJICHHS MEILIA B JOMAIIHHUX YCHOBHﬂX?

Keiic Ne 5. «KucjaoTHble noxam»

Kucnotueie 10Xau MOSBIASIOTCA, KOTJa € aTMOC(EPHBIM KHCIOPOJIOM U
BOJISIHBIM TIAPOM COEJIMHSIIOTCSI OKCHJIBI CEpPhl U a30Ta. DTH OKCHJIbI BHIOPACKIBAIOTCS
B OKPY’KAIOIIYI0 CPEIy METALUTYPrHY€CKUMH MPEANPUITUIMHU, SJIECKTPOCTAHIIUSIMH,
aBTOMOOWJIBHBIM TpaHCIOPTOM. [loaydeHHbIE TaKUM 00pa3oM KHUCIOTHI UMEIOT BHUJT
JIOXKJISI ¥ PA3HOCSTCSI BETPOM.

3aganus:

1. K xakoMy ThIy OKCHUJIOB OTHOCSITCS TAHHBIE OKCUIbI?
2. Kakue tunbl okcuaoB eiie ObIBAIOT U MOYEMY TaK Ha3bIBAIOTCS ?



3.  Kakue xummuueckue cBoiicTBa onucaHsl B Tekcte? Hanumure
COOTBETCTBYIOLLME YPAaBHEHUS PEAKIUH.
4, OnumuTe, Kak BIUSIOT JaHHbBIE KUCIOTHI Ha CENbCKOX03IMCTBEHHYIO TEXHUKY.

Keiic Ne 6 «AJdioMuHHI»

B Hauvanme XX Beka u3 Hpro-MOpKCKOro Iopra BbIIUIA B OTKPBITBIA OKEaH
KpacaBulla sxra. E€ Bnajesnen, aMepuKaHCKUM MUJUIMOHEDP, HE MOXKajell JEHET,
9TOOBI yAUBUTH CBeT. Kopmyc sIXThl ObLI cleflaH U3 OYEeHb JOPOroro B TO BpeMs
QTIOMHUHMS, JIUCTBI KOTOPOTO CKPEIUIINCh MEAHBIMH 3aKJenKaMu. OTO ObLIO
KPacHBO — CBEPKAIOIINN cepeOpUCThIM 0JIECKOM KOpPabJib, YCESITHHBIN 30JI0TUCTHIMU
rojioBkamu 3akjenok! OjgHako 4yepe3 HECKOJIbKO JHEH OOIMBKa KOpIyca Hadala
PacXOoJIUThCS, U AXTa OBICTPO MOIILIA KO JTHY.

3amaHus:

O KakoMm MeTalie UJIET peub?

1.

2. Tlouemy? OOBsSCHHUTE 3TOT (PakKT.

3. O KakoM mpoIecce et peun?

4. Kakue Hy>KHO OBLJIO CTaBUTh 3aKJICTIKH ?

5. Kak 3710 siBIeHHEe MOKHO MPUMEHUTH B Baiell Oyayiei npopeccun?

Keiic Ne 7 «Konyieknus»

Crynent coOupan getanu ajis MoTolukiaa. CBOIO KOJJIEKIHUIO OH XpaHUI B
rapaxe y otia. OJHaXIbl OH PElIni MoKa3aTh ee Ipy3bsiM. OTKPUT KOPOOKY, a TaM
BCE JIETANM TIOKPBUIMCH HAJIETOM: KEJIe3HbIE — OypbIM, MEAHbIE — 3€TeHBIM. J[py3bs
MIOCOBETOBAIM ONMYCTUTh JAeTanu B coysiHyro kucioty ( HCL). On Tak u cnenan. B
cocyze, rje Oblla MeIHas JeTallb, MOSABIINCH My3bIPbKH Ta3a, a pacTBOp MpUOOpen
OnenHo- roiyOyro Okpacky. B cocyne c jkene3HOW leTanbio HaleT PacTBOPHUIICH,
MOCJIe Yero Havall BBIICNATHCA ra3, a pacTBOP CTal OJeAHO- 3EJICHBIN.

3aganus:

1. I[IpoutuTe TEKCT.

2.BeimummmTe npu3HaKu XUMAYECKUX PEAKITUH.

3. YKaxxuTe ycloBUs MPOTEKAHUS PEAKITUN.

4. Hanniuunre ypaBHEHUs pEaKLIHi.

5. Kak HaspIBaeTcs npouecc, IpOUCXOIAIINN C IETAISIMH.
5. Ilpemyioxknure NpaBUIIbHBIE YCIOBUS XPAHEHUS ETAJIEH.

Keiic Ne 8 «PxkaBumnHa»
Banepuii SIkoBneBuu €34T Ha cTapoM aBTomoOuie. Ha mauine aBToMoOmIs

Y HEKOTOPBIX MPOBOAAX HAYAJIU MOSABISTHCS PhIXKE MATHA.
1.Yto npenactaBisioT coOoi 3Tu msTHA?
2.113 9ero coCTOUT CI0M pKABUMHBI?



3.K xakoMy KJaccy cOeJMHEHUN OTHOCUTCS prKaBUMHA?
4. Hanumurte peakluio pacCTBOPEHUS PrKaBUHMHBI.
5.IIpensioxuTe METObI OYUCTKU TPYO OT PrKaBUHMHBI.

Keiic Ne 9 «XumMuuecKkuii cocTaB TEXHHYECKOH BOABD)
B BomonpoBonHo#i nuTheBoit Boje ropoaa Hoseiit Ockon oOHapyxkeno 400

mr/am® xaopuaoB 1 550 mr/nam? cynb(aTos.

3amaHus:
1. JlaTh TUTHEHUYECKYIO OIICHKY MTUTHEBOM BOJIHI;
2. B xakux 1eisix MOKeT MPUMEHSThCS TaHHasi Boja?
3. 4. MoxHO J1 5Ty BOJY 3aJIMBaTh B paquatop?
4. PazpaboTaTh MEpONPUSTHUS TI0 €€ YIYUIIEHUIO U OXpaHe €€ OT 3arpsi3HCHUS

5. Hepe‘lI/ICHI/ITC MCPOIMPUATHUA 11O OXPAHC BOABI OT 3aIrpA3HCHUA.
6. YKaxxuTe 30HBI CaHHTapHOﬁ OXpaHbl BOAOIIPOBOAA.

Keiic Ne 10 «Tun Boabi»
B BOJIONIPOBOIHOM MUTHLEBOH Bojie roposa Banyiiku o6Hapyxen 1 mr/am? xkenesa u 3

mr/am® dropa.
3aaHus:
1. Kakas oma cunraercs mMATLEBO?
2. JlaTb TUTUEHUYECKYIO OLICHKY MTUThEBOMN BOJIBI,
3. B xakux mensix MoKeT NMPUMEHSThCS JaHHas Boja?
4. MOXHO 1 3Ty BOAY 3aJIUBaTh B paauarop?
5 .Pa3zpaboTaTh MepOnpUsITHS T10 €€ YIYUIICHUIO U OXPaHE OT 3arpsi3HCHHUS.

6. Kak ocy1ecTBiseTCs THTHEHUYECKOE HOPMUPOBAHUE KAYECTBA BOIONPOBOTHOM
BOJIBI?
7. YKa)uTe OCHOBHBIC UICTOYHUKH U 3arPS3HUTEIN BOIBI.

Keiic Ne 11. «Cnoco0bl mnpuMeHeHN ST BOABI.
Bkyc BomompoBoaHOW THTHEBOW Boabl ObT 3 Oaimma, 3amax 3 Oamia,
1BeTHOCTH — 30°. MyTHOCTB - 2 Mr/am>,
3ajaHus:

1. OnumyTe opraHoJIENTHUYECKUE TTOKA3aTEeIN BOIbI

2. J1aTh TUTUEHUYECKYIO OIICHKY IMTUThEBOM BOJIBI;

3. B xakux 1mensax MoKeT IPUMEHSAThCS JaHHas Boja?

4. MOHO JU 3Ty BOJlY 3aJIUBaTh B paguaTop?

5. PazpaboTaTh MEpONPpUITHS 10 €€ YIYUIICHUIO U OXPaHEe OT 3arpsi3HEHMUS.

Keiic Ne 12. « Boga u3 KoJ101112»
Bona komoana umeer oOLIyl0 »kecTkocTh 15 mr-sks/mm3u copepxur 80
mr/ome HUTPATOB.
3amaHus:



1. JlaTh TUTUEHUYECKYIO OLICHKY BOJIbI;

2. PazpaboTaTh MEpONPUSITHS TI0 €€ YIYUIICHUIO U OXPAaHE OT 3arpsi3HCHMUSL.
3. Kakoe 3nHaueHue 14 yejioBeka nMeeT Boga?

4. Kakue rurueHu4eckre TpeOoBaHus IPEeabsIBISIOTCS K Bojie?

5. Ykaxute pusnueckue HakTopbl BOJALI U UX TUTUEHUYECKOE 3HAUCHHUE.

6. B ueM 3akiarouaeTcs THTHEHUYECKOE 3HAUEHNE XUMHUYIECKOr0 COCTaBa BOIbI?
7. YKaXuTe TUTHEHNYECKOE 3HAaUeHUE OMOJIOTHUECKUX KOMIIOHEHTOB BOIbI.
8. Ilepeuncnute UCTOYHUKHU BOAOCHAOKEHUS U TAUTE UX TUTHEHUYECKYIO
XapaKTEPUCTHUKY.

9. JlaiiTe TMTUEHUYECKYIO XapaKTEPUCTUKY CUCTEM BOJOCHAOKECHUSI.

10. Kak mpoBoauTCS yaydlIeHUE KaueCTBA BObI?

11. Kak ocyiiecTBIsieTCs THTUEHUYECKOE€ HOPMUPOBAHKE KaueCTBA BOJIbI

Keiic Ne 13. «Bomxa»
B kpyxeBo OyATO OJeTHhI

JlepeBbsi, KyCThl, TPOBOJIA.

Kaxercs cka3koro 3710,

A B CyIIIHOCTH — TOJBKO. ..

3aganue:

1. KTo u Korja BnepBbi€ OCYIIECTBUI CUHTE3 BOJIbI?

2. Kakoli BO3ayX TsDKeJee - CyXOW UK BIIaXKHBIN?

3. B kakoM opraHe 4einoBeKa COIEPKUTCS HAMOOJbIIEe KOJWYECTBO BOJBI, a B
KaKOM — HauMeEHbIee?

4. HazoBuTe BOCEMb HAUMEHOBAHUN COCTOSIHUSI BOJIbl, IPUHSATHIX B METECOPOJIOTUHU

— CKOJIBKO MOJIEKYJI BOJIbI B OK€aHe?

. UTo Takoe CHEXUHKU?

. Pacnagarorcs i B BoJie Ha MOHBI €€ COOCTBEHHBIC MOJICKYJIBI?

. MoxeT i Boga ropeTh?

. MoxeT 1 Bojia Teub BBEpX?

©O© 00 N o O

. [lepeuncnure xumMudeckue U GU3NIECKHE CBOWCTBA BOJIBI.
10.  Pousb BOJBI B )KU3HU YETOBEKA.
11. IlepeuriciiuTe MEPOTIPUATHS IO OXPAHE BOJbI OT 3arpsS3HEHUS.

12. Ykaxxute 30HBI CAHUTAPHON OXPaHbI BOJIOIIPOBO/IA.

Keiic Nel4d. «BomopogomoOuiau - mar B Oyayuiee»

Astomobunin Honda FCX Clarity Ha BOZOPOIHBIX TOTUITMBHBIX SJIEMEHTAX €3/I5T
no aoporam EBpombl ¢ 2009 roma. B 2011 rogy Honda npucoenununach
eBporneiickoMy mapTtHepcTBy 3konoruyHod sHepruu (Clean Energy Partnership),

IIOCJIC 4Y€ro BBIBCJIAa HaA HepBI)II‘/'I I1aH IIPOU3BOACTBO OJOKOJOTHMYCCKHM UYMCTBIX



apromoOmneil. A Ha Ilstom MockoBckoM MexayHapogHom aBTocasione BA3
MpeICTaBUII CBOIO HOBUHKY «Jlama-AHT31» ¢ 0amuioHaMU BOJOPO/AA U KUCIOPOA.
3amaHus:

1. Tloyemy MHOTME aBTOMOOWJIbHBbIE KOMIIAHUU Pa3padaThIBalOT aBTOMOOWIIH,
paborarolre Ha BOAOPOIHOM TOILIHUBE?

2. Kak BBIXJIOMHBIE Ta3bl aBTOMOOWJIEH, pabOTaIIMX Ha YrIeBOJOPOIHOM
TOIUUIMBE, BIUAIOT Ha 3I0POBbE UeIOBEKA?

3. Kakwue «+» u «-» Bbl BUIUTE Y BOJIOPOJOMOOUIIEH?

4. HaiiauTe 1ONOJHUATENBHYIO HH(GOPMAIIMIO 00 UX YCTPOMCTRBE.

5. Ecnu B Bameil cemMbe WIM Yy BalllMX 3HAKOMBIX €CTb aBTOMOOWIIH,
NOJICYUTANTE, CKOJIbKO MPUOIU3UTENBbHO JIUTPOB O€H3MHA, ra3a W Kakol MapKu
UCIIOJIb3YETE €KETHEBHO.

6. Kakue BeniecTtBa M B KaKOM KOJIMYECTBE MOTYT HAXOOUTHCS B BBIXJIOIHBIX

rasax Baliux aBTOMOOuJieii?

4.3 . OieHOYHBbIE CPEICTBA MPOMEKYTOYHON ATTECTALMH MO JUCHUIJINHE
«XHUMHUD»
[IpoMesxxyTouHast aTTecTanus.
[TpomexyTouHast aTTecTalys MO AUCIUIUINHE « XUMHS» TPOBOIUTCS B hopMe 3aueTa
c oueHkou. Kelcbl MCTIONB3YIOTCS B KAaueCTBE OLICHOYHOTO CPEACTBa B paszjeie 6
MPUKIIATHOTO MOTYJIst

5. MeToauveckue MaTepuaJbl
5.1. Ilepeyenb NnpakTHYECKUX PadOT

Paznen Tema npakTH4ecKoil paboThl
1 | Temal.2. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH U Ta6J'II/IHa XUMHUYECKHUX JBJIIEMCHTOB, 06p33yeMLIX
J.11. Menneneesa UMU TPOCTBIX M CJIOKHBIX BEIIECTB B
COOTBETCTBHUHU c MOJIOKEHUEM
XUMHUYECKOTO AJE€MEHTa B
[lepronueckon cucTteMe.
2 | Kontponbhas pabora 1 CtpoeHue BellecTBa U XUMUYECKHE
peakiuu
3 | Tema 3.1. IlonsiTue o pacTBOpax CrnocoObl  BBIp@KEHHSI  KOHILIEHTPAILIUU
pacTBOPOB: MaccoBast JIOJISI
PacTBOPEHHOI'0 BelllecTBa (MPOLIEHTHAs),
MOJISIpHAsl U IpyTrue.




4 | Tema 4.1. Knaccuduxkarus,
HOMEHKJIaTypa U CTPOECHUE
HEOPTraHUYECKUX COEAUHEHUHN

CocraBineHne ypaBHEHUW XHUMHUUYECKHUX
pEaKUril C y4aCTUEM MPOCTHIX U CI0XKHBIX
HEOPraHUYECKUX BEIIECTB.

5 | Tema 4.2. ®U3uko-XUMHUYECKUE
CBoliCTBa HEOPTAHUYECKHUX
BEILIECTB

['eHeTnyecKkas CBs3b MEKIY KiIacCaMu
OPraHUYECKUX " HEOPTraHUYECKUX
COEIUHEHUM.

KonTtponrsnas padora 2

CBoiiCcTBa HEOPraHUYECKUX BEIIECTB

Tema 6 Xumus B ObITY U
IPOU3BOJICTBEHHOU JEATEIBHOCTH
4eJI0BeKa

XUMHA B )KU3HU 00IIIeCTBA

8 | Tema 6 Xumus B ObITY U

[IpencraBieHre pe3yiabTaTOB peLIECHUs

POM3BOICTBEHHOH JIEATEIHHOCTH | KEHCOB
YeJIoBeKa
9 | Tema 7.1. Knaccuduxanus Homenknatypa OpraHUYeCcKUX

CTPOCHUC U HOMCHKJIATYpa
OpPraHNYCCKHX BCIICCTB

COGJII/IHGHI/Iﬁ OTAEIBHEBIX KJIIaCCOB

10 | Tema 7.2. CBoiicTBa
OpraHUYECKUX COCAMHCHUH

CocraBiieHue CXEM peakiui
OpPraHUYECKUX COETMHEHUN

11 | Tema 7.2. CBoiicTBa
OpraHUYeCKUX COCTUHEHU I

['eneTnueckass CBS3b MCKAY KiIaCCaMHu
OPraHUYCCKHUX COGHHHGHHﬁ.

12 | KontponwsHas padota 3

CtpykTypa W CBOWCTBa OpPraHUYECKUX
BEIIECTB

5.2. IlepeuyeHb J1a00pPaTOPHBIX padoT

Paznen

JlaGoparopnas pabota

Pazgen 1. OcHOBBI CTpOEHUS BEIlIECTBA

Jlabopatopnas padota Nel. «/3menenue
CBOMCTB 3JIEMEHTOB U UX COCJIUHEHUM B
3aBUCHUMOCTH OT ITOJIOKEHUS B
[Teprnoguueckoit cucteMey

Paznen 2. Xumuueckue peaxkiiuu

JlabopatopHas pabota Ne2.
CTeXnOMETPUYECKHE PACUETHI.

Paznen 2. Xumudeckue peakuu

Jlabopatopnast pabota Ne3. "Twursr
XUMHUYECKUX peakun".

Paznen 3. PactBopsr

Jlabopatopnas padota 4. «IIpurotosnenue
PacTBOpPOBY.

Paznen 3. CtpoeHue u cBOMCTBA

HCOPraHN4CCKHX BCIICCTB

JlaGopaTtopnas pabdota 5. «CBoiicTBa

MCTAJIJI0B U HEMCTAJIJIOB»




Paznen 4. Ctpoenue u cBoiicTBa
HEOPTraHUYECKUX BEIECTB

Jlabopartopnas pabota 6. «Xapaktep
JUCCOTIMAIINH PA3INIHBIX THIPOKCHUIOBY.

Paznen 5. Kunetnueckue u
TEPMOJAMHAMUYECKUE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKIUi

Jlabopartopnas pabota 8. «3yuenue
BJIMSTHUS PA3IMYHBIX (AKTOPOB Ha
CMEIICHUE XUMHUYECKOTO PAaBHOBECHS»

Paznen 7. Ctpoenue u cBoiicTBa
OpraHn4eckux BeniecTB. JlabopaTopHas
pabora " Unentudukanus
OpPTaHUYECKUX COCTMHEHUN OTICIbHBIX

KJIaCCOB

JlaGopartopnas pabora 9. "lIpeBparmieHus
OpraHUYECKUX BEUIECTB IPU HArpEBaHUU".

Paznen 7. Ctpoenue u cBoiicTBa
OpraHu4ecKkux BeiiecTs. JlabopaTtopHas
pabora " Unentudukanus
OpraHUYeCKUX COCIUHEHUMN OTNIETbHBIX
KJIACCOB

JlaGoparopnas padora 10. " CBoiicTBa
CITUPTOBY»

Paznen 7. CtpoeHue u cBoiicTBa
OpraHUYecKuX BeriecTs. JlabopaTopHas
pabota " Unentudukamms
OpPraHUYECKUX COCTMHEHHUH OT/ICITbHBIX
KJIaCCOB

JlaGoparopnas pabora 11. " CsolicTBa
KapOOHOBBIX KHCIIOT)»

Paznen 7. CtpoeHue u cBoiicTBa
OpraHuYecKux BemiecTs. JlabopaTopHas
pabota " Unentudukamms
OPraHUYECKUX COCAUHEHUN OTIAEIbHBIX
KJIaCCOB

JlaGopartopnas paboral?2.
"UnenTudukarus opraHnuIecKux
COEIMHEHUI OT/AEIbHBIX KJIACCOB

5.3. Keiic 3aganus

Keiic Nel. «X710p B )KU3HU YEIOBEKAY
Keiic Ne2. «Bynkanundeckue ra3ph»
Keiic Ne3. «KBaukay

Keiic Ned4. «MpL1o»

Ketic Ne5 «KucmoTHble J0XKIN

Keiic Ne 6 « AmroMuHMIY

Keiic Ne 7 «Komnekmus»

Keiic Ne 8 «P>xaBumHay

Keiic Ne 9 « XmMmuueckuil cocTaB TEXHUYECKOU BOJIBI»

Keiic Ne 10 «Tum Boas»

Keiic Ne 11. «CniocoObl mpUMEHEHHS BOJIBI».




Keiic Ne 12. « Bonga u3 xomoamay
Keiic Ne 13. «Boma»
Keiic Nel4. «BompopogomoOuny - mar B Oyayiiee»

6. CIMCOK HCTOYHHUKOB
OCHOBHBIE UCTOUYHUKU:

1. T'abpuensn O.C. Xumus. 10 knacc. YrinyOneHHbIN ypOBEHb: YUEOHUK /
O. C. TI'aopuensan, U. I'. OctpoymoB, C. A. Cnaakos. - IIpocBenienue,
2022. — 399

2. Xumus. 11 knacc. VYrmyOneHHbli ypoBeHb: yueoHuk / O. C.
I'a6puensu, M. I'. OctpoymoB, C. A. CnagxoB, A. H. JIéBkuH. -

ITpocsemienue, 2022. — 432
J1OMOTHUTENBLHBIC UCTOYHUKH:

http://lib.bsaa.edu.ru — 3b Benropoackoro 'AY

http://znanium.com — 9bC «3HaHIYM»

http://e.lanbook.com — DBC «Jlarp»

http://ebs.rgazu.ru — 9BC «AgriLib»



http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/
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